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HPEINCJIOBUE

Y4yeOHUK mpenHasHadyeH U1l CTYIAEHTOB, OBJIAACBAIOIINX 3HAHUSIMU
TOPHOTO MHXEHEPa MO pa3paboTKe MECTOPOXIECHUI MOJE3HBIX UCKOTIae-
MBIX OTKPBITBIM CIIOCOOOM, OOJIAMAIONINX 3HAHUSIMU 110 T€OJIOTUU U pa3-
BEIKE MECTOPOXAEHUU MOJE3HBIX UCKOMAeMbIX, (PU3UKE TOPHBIX MTOPO/I,
reofie3um, MapKIIeHaepcKoMy ATy, TOPHBIM U TPAHCTIOPTHBIM MalllUHAM,
SJIEKTpUGUKAIUU U aBTOMATU3allMU TOPHBIX paboT, 0OOTallleHUIO, TeX-
HUKe 0€30MMacHOCTH, OXpaHe OKpYyXamllel cpenbl U 9KoHoMHKe. OH co-
OTBETCTBYET MpPOTrpaMMe NUCUUIIIUHBL «TeXHOJIOTUYecKue MpPOILEeCCHl
OTKPBITBIX TOPHBIX paboT».

O06pa3oBaHue CIENUATUCTA B BBICIIEH IIKOJE€ — TOPHOTO UHXEHepa IO
TEXHOJIOTUM OTKPBITOW pa3pabOTKU MECTOPOXACHUI MOJE3HBIX HUCKOMae-
MBIX — (DOPMUPYETCS B Pe3yJIbTaTe U3YYEHUS TPEeX AUCLIUIUINH: « [eXHOJIOTH-
YECKHE MPOLECCHl OTKPBITHIX TOPHBIX pab0T», « TeXHOMOTUSI OTKPBITHIX TOP-
HBIX paboT» U «IIpoekTUpoBaHUE KapbepoB». JlaHHBIA YyYeOHUK — TEPBbIA
U3 TPeX, METOAWYECKU CBS3aHHBIX YYEOHUKOB MO STUM IUCIUTUIMHAM.
B HeM, MOMUMO TEOpPEeTUYECKUX MaTepUaoB, MPEeIyCMaTpUBAETCS CaMO-
CTOsITEeNIbHAS paboTa CTYAEHTOB, BKIII0UYAsl BBITIOJIHEHUE KYPCOBBIX MPOEKTOB
WIN CIIENMAIBHBIX 3aJaHUI MO KaKAOMY PA3NeTy U3y4aeMOW TUCIIUTIIINHBI
U TIPOBEICHNE HAYaJIbHBIX HAYYHBIX UCCIEAOBAHUI B paMKaX y4eOHOro Mpo-
necca. Ut caMocTOsITENNbHOM M HaydHOU pabOTHI CTYIEHTOB B KaXIOM pas-
nene copMyJIMpoOBaHBI T€MbI, MPUBEAECHBI HEOOXOAMMbIE CIIPABOYHBIE
MaTepyuaibl JUISI BBITIOJTHEHUS PACUETOB, JAHbI KOHTPOJbHBIE BOMPOCHI IS
MPOBEPKU YCBOCHUS MaTepuaa.

B yueOHMKe OTpakeHbl JOCTUXEHUS OTE€YECTBEHHOW U MUPOBOI MTPaKTH -
KW OTKPBITBIX TOPHBIX PaOOT, UCCIENOBAHUS HAYYHBIX YUPEXKICHUN U TPYAbI
OTEYECTBEHHBIX U 3apyOEKHBIX YUYEHBIX.

ITpu HanvcaHuu yyeOHMKA UCITOIb30BaHA CHEUUATIbHAS W CIIPaBOYHAS
JINTEepaTypa IO TeoJOTUU MECTOPOXIEHUN TMOJE3HBIX UCKOIMAeMbIX, TEXHO-
JIOTUY pa3pabOTKU U TOPHOU TEPMUHOJIOTHM.

Bo Bcex ¢opmynax MpUHSATH €IVMHBIE YCIOBHBIE OO03HAYEHMWSI, OCHOB-
HbI€ U3 HUX MPUBEACHBI HIXE.



YCJIOBHBIE OBO3HAYEHU A

L, | — nnvuHa, M;

a — pacCTosiHUE, M;

¢ — 06e30IacHOe pacCTOSTHUE, M;
B, b — mmpuHa, pacCTOsSIHUE, M;
H, h — BbICcOTa, M;

M, m — MOIHOCTH (IT1acTa), M;
1, i — rnybuHa, M;

R, r — pamuyc, M;

D, d — nnametp, M;

S, § — TUIONIAnb, M2;

V — 00beM, EMKOCTb, M
E — BMeCTUMOCTb, M°;
T, t — TIPOOOJIKUTEIbHOCTD, BPEMS,
MEepUo, CyT, 4, C;

3.
’

n — 4uCIIo;
V — 4acToTa, c'1;
P — Bec, H;

Y — YIEIBHBIN BEC, H/m3;

A, p — TUIOTHOCTB, Kr/M%;

g — YIeIbHBIN pacxom, Kr/m®;

t °— Temmeparypa, Tpamyc;

F— cuna, H;

® — COTPOTHUBIIEHUE ABMKEeHUIO, H;
Gcx — TpeelT IIPOYHOCTU TIPU CXKa-
™y, Ila;

Gp — MpPEEN MPOYHOCTH IPH PACTSI-
xeHuu, Ila;

G — Monyb coBura, I1a;

y — CKOPOCTb, KM/
g — YCKOpeHHue CBOOOTHOTO mMaje-
HUs1, M/C%;

A — paborta, IX;

O — NMPOM3BOANTENBHOCTD, M%/4;

N — MolHocTh, BT;

E, e — sHeprusi, sHeprormorionuie-
Hue, JIX;

k — xoadumeHt;

A — KOHCTAaHTa;
f— xoadhduumeHT KpenocTu mopo-
AbL;

N — K03bGUIMEHT MOJIe3HOTo Aei-
CTBUS,

U — koabdunueHt [lyaccoHa;

o, B, & — yroy HaKJIoHa, TPAJIYC;

@, Y — yroJjl MoBOpoTa, rpamyc;

[T — mpou3BOAUTENHHOCTD Kaphepa,
T/TOM;

C — ceGecTonMocTb, pyo/T, pyo,/m’;
LI — neHa, pyo6;

Y — romoBoe yrirybieHue, M/TO;
Winc — JWUHUSA HaWMMEHBIIETO
COTIPOTUBIIEHHUS, M;

W — nuHusS CONPOTUBIIEHUS TIO TI0-
TIOIIIBE, M;

Z, 7 — TIOJIBUTaHKE, 3a30D, M.

BBEJEHUE

OCHOBOIT 5KOHOMUYECKOTO Pa3BUTHUSI CTPAHBI SBJISIETCS] O0ECTIEYEHHOCTh
MUWHEPaTbHO-CHIPhEBBIMU pecypcamu. OHa YHOBIETBOPSETCS MOOBIYEH
MOJIe3HBIX cKomaeMbiX. OKoj10 70% TPUPOIHBIX PECYPCOB, UCTIONb3YeMBIX
B Pa3IMYHBIX OTPACIISIX 9KOHOMUKU, TIPUXOIUTCS HA MUHEPATbHOE CHIPhE —
YTOJIb, PYABl YEPHBIX, IIBETHBIX, PEAKUX, PEIKO3EMEIBHBIX, MPArOIeHHBIX
¥ paIMOaKTUBHBIX METAJUIOB, PACCESTHHBIX 2JIEMEHTOB U aiMa3oB. MHoTHe
W3 HUX, KPOME TOTPEOUTETHCKUX KAueCTB, MMEIOT CTPATETUIECKOe 3HAUe-
Hue. VX NCIonb30BaHNe B IPOMBIIIIJIEHHOCTH CBSA3aHO C TEXHUYECKUM TTPO-
TPEecCOM BO BCEX OTPACIIsSIX 3KOHOMUKHU, Pa3BUTHEM CBSI3U, IJIEKTPOHMKH,
KOCMUYECKOU TeXHUKU. PazBuTre 1 pocT MoTpedaeHNs CBSI3aHbI C yBeTnde-
HUEM 9HEPTo3aTpart, KOTOPhIE B HACTOSIIIEE BPEMSI YIOBIETBOPSIIOTCST 32 CUET
pacimpeHus oTpebieHnsT HedTH U rasa, a B JabHEHIIEM — YIJIST U saep-
HOW SHEpPTUU.

Oco0y10 posih CpeI MUHEPATTLHOTO CHIPhS B HACTOSIIIEE BpEeMsI Tpuoope-
TaloT, a B OyyieM OyayT UTpaTh IJIABHYIO POJIb, penKkue MeTabl. Eile He-
JIaBHO 00 YpOBHE MPOMBIIUIEHHO-3KOHOMUYECKOTO Pa3BUTHS TOCyIapCcTBa
CyIWJIM TIO 00BEMY TIPOM3BOJACTBA UYTYHA W CTaJM, TeTIepb — IO JOOBIYE
¥ TIPOU3BOJICTBY DPENKMX, PEAKO3eMETbHBIX METAJUIOB M PaCCeSTHHBIX
3JIEMEHTOB (cM. mabauyy). DTA MeTaJlIbl 00J1a1al0T YHUKAIbHBIMU (DU3nuye-
CKUMM M XUMWYECKUMU CBOMCTBAMU, HEOOXOMWMBIMU JUISI COBPEMEHHBIX
oTpacyeil MpOMBITIUIEHHOCTH, CEJTbCKOTO X03SICTBA, MEAUIIUHBI.

[Tpu n3BecTHOI CMeHEe OCHOBHBIX MaTepUaJiOB, MCITOIb3YeMbIX YeJIOBE-
YECTBOM B TIPOIIECCE CBOETO Pa3BUTHSI, KaMEHb, OPOH3a, KeJIe30 3aMEeHSIOT-
Cs ISTKUMU METaJlJIaMU U CIlaBaMu. BMecTe ¢ sHepreTndeckoii mpooaemMoit
00111ast TEHIEHITUS TTporpecca OyIeT CKIaabIBaThCs B HAIPABJICHUM YBETYIe-
HUS VCTIOJIb30BAHUS AJTIOMUHUEBBIX U TUTAHOBBIX CIIJIABOB, YTO YMEHBIIIAET
Maccy, 0COOEHHO Ha OCHOBE OepUJUTHS M JIUTHUSI, HATIPUMeEP TPAHCTIOPTHBIX
cpencts, B 2,5 pa3za. B Hacrosiee Bpemsi 60jiee MOJIOBUHbBI J0OBIBAEMOTO
ATIOMUHUST MCTIONIB3YETCSI B CTPOUTENICTBE W B TPAHCIIOPTHOM MAallWHO-
ctpoeHuu. Ero motpe6ieHue yBennunBaeTcs exxeroqHo Ha 10—12%. Ucce-
JIOBAaHMS TTIOKA3bIBAIOT, YTO OCHOBHBIE HEJOCTATKN aJIIOMWHMEBBIX CIJIABOB
(HU3Kast TPOYHOCTh M TEXHOJOTUIHOCTH TI0O CPABHEHMIO C KEIe30CoepKa-
IIAMU CTUTABAMU) YCTPAHSIOTCS C UCTTOIb30BaHUEM J00ABOK PEIKUX METa-
JIOB: JIUTUs, OEPWIINSI, HUOOWS, PENKO3EMEIbHBIX 3JIEMEHTOB, CTPOHIINS,
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Bseoenue

LVPKOHUS, pyoumusi, 1e3usi U TaHTana. [loaToMy pacimmpeHue IT00BYU
LIBETHBIX U PENKWX META/UIOB B HACTOSIIEEC BpeMs SIBJISIETCS aKTyaJbHOM
3a7a4eit.

Jlo6bI4a mosie3HBIX UCKOITAeMBbIX CBSI3aHa C OOJBIIUMU 3aTpaTaMU Ha pa3-
BEJIKYy MECTOPOXIIEHUIA, pa3paboTKy, nepepadoTKy U U3BJIEUEHUE MOJIE3HBIX
KOMITOHEHTOB. /10T MWHEpPaTbHOTO CHIPbS B CEOECTOMMOCTHM IIBETHBIX
METAJIOB, PEIKUX U PACCESIHHbBIX 2J1IeMeHTOB cocTaBisieT 40—70%. 3arpatsl
Ha TeOJIOTUYECKYIO Pa3BeIKy IMOJE3HBIX UCKOIMAaeMBbIX cocTaBistoT oT 30 1o
80% o01111X 3aTpaT Ha IIPOMBILIUIEHHOE OCBOEHUE MECTOPOXIEHUIA, a B cebe-
cTouMocT Metamna — 1,5-5%. B cBsi3u ¢ yBenmndeHUEM TMOTPeOJIeHUS
MUWHEPAJTBHBIX PECYpCOB PACTyT U IIEHBI Ha HUX.

OTKpHITBIN CITOCOO JOOBIYM TTOJIE3HBIX MCKOIAEMBIX B MCTOPUYECKOM
acreKkTe MPEeAIIeCTBOBAT BCEM CYIIECTBYIOIINM. J{00bIYa MEIHBIX U XKeJle3-
HBIX pyJ U1 U3TOTOBJIEHUS OPYIOWiA TpyAa U OPYXWs, 30JI0Ta U cepedpa —
IUISL YKpAIleHU U IEeHeT, KaMHSI — JUISI CTPOMTEIbCTBA 3MaHUIN U 3allIMTHBIX
COOPYXEHUM, TecKa U MIMHBI — JJISI TOHYAPHBIX U3EJIUI OCYIIECTBISIACH
C MOBEPXHOCTU 3€MJIM, T. €. OTKPHITBIM crocodoM. Hapossl, 3aHuMaBIIME
CEeBEPO-BOCTOK M BOCTOK CTpaHbl (KypCKH€, HOBTOPOJACKHE U JIaOXKCKUE
3eMJIM), 33J0JIT0 10 00pa3oBaHus Pycckoro rocynapcTsa 100bIBaJIM U 0Opa-
OaThIBaIM MEIHBIE U Xele3Hble pyabl. O «KOBAISIX» M KEJIE3HBIX M3IETUSIX
YIIOMUHAETCST B PEBHENIITNX MAMSITHUKAX PYCCKOW MMCbMEHHOCTU: B IOTO-
BopHOI rpamorte KHs13sg Mrops (1096 1), B mocinanuu JlaHuniaa 3aToYHUKA,
B xkxutuu Peonocust Ileuepckoro. Mcmnonb3oBaHue METAIIOB, MUHEPATIOB
M KaMH$ IUpoKo u3BecTHO B Kuesckoii, Bnanumupo-Cysnanbckoit 1 Mo-
ckoBckoii Pycu. B cepennne XVI B. xene3o, BelruiasisieMoe Ha Pycu, mpoga-
BaJIOCh B AHIIHIO. Pycckue BOMHBI U3JaBHA MOJb30BATUCH METANTAYECKUMU
MeyaMU U KOTbSIMM, IJIEMaMM, KOJTbUyraMu W ImuTtamu. s odbpaboTku
TOJIeil TPUMEHSTUCH COXU CO CTATbHBIMU HAaKOHEYHUKAMMU.

ApXUTEKTYpHbIE TTaMITHUKU pyccKoi ctapuHbl B HoBropome, Ilckose,
Kuese, Yepnurose, Bnagumupe, PocroBe, Cysnane, CMoJieHCKEe U BO MHO-
TUX JAPYTUX TOPOJAX COOPYKEHBI U3 MECTHBIX CTPOUTENbHBIX KaMHeil. [lep-
BOKJIACCHBIE MAacCTepa-CTPOUTENN OBLTA M OMBITHBIMU CIIEIIUATIUCTAMU —
pa3BemuMKaMu U JOOBITYMKAMU HYXXKHOTO CTPOMTEIHLHOTO KamMHsS — [leTp
Muronex (XII B.), Apneii Tanuukuit (XIII B.), Anekca ¢ Boasiau (XII B.),
Anexceit Bonorxxanun (XIII B.), Epmonaii Hosropoackuii u bapma Ilckos-
ckmii (XVI B.), ®enop Kons (XVI B. ) u ap.

MuHepanbHbIe KpacKu, OTKpPbIBaeMble HBIHE Ha JIPEBHUX WKOHAX
U Ha yueneBmux ¢gpeckax XI—XII BB., no6siBaauch B [IpuyepHOMOphe U B
Konomue (oxpsr), B Konopse (mpazenens), Hukuroske (KnHOBaphb). JL00ObI-
ya CJIIOABI 17 OKOH, HavaTasi B Kapenuu ¢ XV B. mpuoOpesa U3BeCTHOCTh
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Ha eBpOMNENCKOM PBIHKE, TAe YMCTENIas pa3HOBUAHOCTD CIIObI TTOy4YUIa
Ha3BaHUE «MYCKOBUTa» M0 UMEHU MOCKOBCKOTO KyTI€YeCTBa.

B 1584 . B MockBe obpa3oBaH rocynapes [Ipukas kaMmeHHBIX aeil. B 310
BpeMsI OTKPBIBAIOTCS U OCBAUBAIOTCS XKeJIe30PYIHbIE MECTOPOXAEHHUS (Topa
Bricokasi, Cyxojoxckoe u AlaraeBckoe) Ha Ypaie. B 1675 . o6pa3oBaHO
Ypanbckoe 30710TO-cepedpsTHOE TOBAPUIIECTBO MpEANIPUHUMATeNei [ankn-
Ha, 3axapoBa u Bunuyca. B XVII B. oTKpbITbl MECTOPOXAEHUS CepeOpsIHO-
CBUHIIOBBIX pya B 3abaiikanbe, B pe3ysbraTte yero B . HepunHcke chopmu-
poBajics TOPHOMPOMBIILJIEHHBINA 1IeHTp. Takum obpaszoM, B Poccuu cymie-
CTBOBAJI JOBOJIBHO Pa3BUTHII TOPHBINA MPOMBICE].

C npeobpa3oBaHUsIMU TIETPOBCKOTO BpeMeHU (Havyaio XVIII B.) cBs3aHO
3HAYUTEBbHOE PACIIUPEHUE TTOUCKOB U Pa3pabOTKU MECTOPOXKACHUIN MOJIe3-
HbIX uckomnaembix. B 1700 r. yupexneH [Ipuka3 pynoHOCHBIX fen, a B 1718 .
OH 3aMEHEH HOBOW BBICIIEN TOCyJapCTBEHHONW opraHu3anueil — bepr-kos-
Jerueri. OMHUM U3 MEPBBIX YKA30B ObUIO yupexjaeHue bepr-npuBuieruu,
COTJTACHO KOTOPOW BCSIKMI, KTO TOXEIAET, MOXET 3aHSThCS OThICKAHUEM
U pa3paboTKO# TOpHBIX OOraTCTB Ha 3eMJIsSIX B Iipeaeax Poccuu. Tem cambiM
Helpa 3eMJIU OMPEAESUIUCh KaK UCKITIOUUTEIbHAS COOCTBEHHOCTh TOCyaap-
CTBa, OTAaBaeMasl B MOJb30BAHUE MPEANPUHUMATENSIM JIUIIb HA apeHIHbBIX
HayvaJax.

B 1721 t. Ha Ypane (B KyHrype u YKTyce) OTKpBUIMCH IIKOJIBI TOPHBIX Ma-
crepoB. B 1723 . onu mepeBoasitca B ExarepuHOypr u mpeobpasyroTcs
B YYWIMIIA, TOTOBUBIIVE CIEIUAIMCTOB-TOPHIKOB U Pa3BeTYUKOB s Ypa-
Ja, Antasg u Cubupu. B 1773 1. B [letepOypre oTkpbuioch Briciiee ropHoe
y4uIuiie, npeoopa3oBaHHOE BIOCIEACTBUM B [OpHBIN MHCTUTYT.

C obpazoBanueM Poccuiickoit Akamemuu Hayk (1724—1726 1) mon
pykoBoacTBoM akagemukoB I1.C. ITannaca u I1.I1. JlemexuHa mpoBoAsTCS
SKCIeAULIUK 115 uccienoBaHuii Ypana, Cubupu, Antas, KpeimMa, KaBkasa,
MPUKACTIUACKUX MTyCThIHb. OTU UCCJIENOBAHUS AU OOIIMPHBINA MaTepual
o 6oratctBe Heap Poccuu. B mevyaTHbIX Tpymax AkaneMuud UMEIOTCS UHTeE-
pECHbIE CBEIEHUS O HOBBIX JJII TOTO BPEMEHU MECTOPOXICHUSIX U BUIAX
noJsie3HbIX uckonaembix, Hanpumep, M.K. Kupunnosa (1729 1) 06 acbecre,
B.H. Tatumena (1739 r) o Hedtu, WU.I. Tamenuna (1733 1) o kenae3HbIX
pynax Ha AHTape, 0 KAMEHHBIX yIJISIX O p. TyHTycKe, XKeae30pyaHbIX MECTO-
poxaeHusix Kongombl 1 AbakaHa.

OcobenHo Benuk Bkiaan M.B. JlomoHOCOBa B pa3BUTHE OTEUYECTBEHHOW
HayKHU O TTOJIE3HBIX UCKOMAaeMBbIX, X ITOMCKE U pa3Benke. [opHOMYy ey v pas-
BeJIKE MOCBSIIEHBI TpU ero MoHOTrpaduu: «CJI0BO O POXIEHUN METAJIOB OT
TpsiceHus 3emiin», «IlepBble OCHOBaHUS METAJUyPTUU U PYJOKOIHBIX JET»,
«O cnosx 3eMHbIX». B 3TUx paboTax comepxXuTCs ompeneieHHass CUcTeMa

13



10.U. Anucmpamos, K. IO. Anucmpamos

TeOJIOTMYECKUX TPEACTABICHUMN, AAaHO OMUCAHUE TUIIOB MECTOPOXICHUIA
MOJIE3HBIX UCKOIAeMBbIX, CIIOCOOOB UX MOUCKOB, Pa3BEAKU U Pa3pabOTKH.

B xonue XVIII B. Poccus 3aHMMana BUAHOE MECTO B MUPE T10 T0ObIYE MO~
JIE3HBIX MCKOTIaeMbIX. B To BpeMs aeiictBoBaiu 170 MeTaTypruyecKux 3aBo-
0B, BelwtaBuBIIKX B 1760 . 70,5 T cepedOpa, B 1767 . — 81 ThIC. T uyryHa.
B 1770 r. HauaTa noOGbi4ya KaMmeHHOro yrisl B JlIoHelKoM OacceliHe; B 3TO Xke
BpeMsi OTKpHIT Ky3HelKuii yrojibHbli 0acceiiH, B YXTe U Ha Ypajie BepBbie
noowita HebTh. B Havane XIX B. ympaBjieHHMe TOPHBIM JEJIOM COCPENO-
TOYMBAETCS BO BHOBb co3ngaHHOM [opHoM nemaptamente. C 1825 . B CaHKT-
IleTepOypre HaYaT U3HaBaThCS CTapelIInii B Halllel cTpaHe [opHBIH XXypHal,
CBITPABIIUI BaXKHYIO POJIb B PA3BUTUM PA3BEAKU U Pa3pabOTKU MECTOPOXKIE-
HUI TTOJIE3HBIX UCKOMAEMBbIX.

Pa3paboTka MECTOPOXACHUN MOJAE3HBIX UCKOMAEMBbIX OTKPBITBIM CIIOCO-
00oM obecrieurBaia 3HAYUTEIbHO JTYYIINE TEXHUKO-9KOHOMUYECKHE TTOKa3a-
TEJ, YeM TOA3EMHBIM WJIN KOMOMHUPOBAaHHBIM. C COBEpIIEHCTBOBAHUEM
TEXHUKHA U TEXHOJIOTUM OTKPBITBIX TOPHBIX padOT AEeUCTBYIOIIME Kapbephl
PEKOHCTPYUPYIOTCSI, PACLIMPSIIOTCS TpaHULbI SKOHOMMYECKON 3((PeKTUB-
HOCTU OTKPBITBIX TOPHBIX pa3paboTok. C pocToM mapamMeTpoB KapbepoB
YCIIOXKHSIETCSI TEXHOJIOTUSL pa3pabOTKU, 3aTPyAHSIOTCS MPOBETPUBAHUE pa-
0oueil 30HBI, OTCTPOIiKa OOPTOB KapbepoB, OcyllieHue U T. 1. BMecTe ¢ 3TuM
OTKpbITas pa3paboTKa MECTOPOXACHUN MOJE3HBIX UCKOMAEMBbIX COTPSIKEHA
C HapylIeHUEM 3eMejib, U3BMEHEHUEM MUKPOKJIMMATa U BOIHOTO OanaHca.
HckitoueHue HeTaTMBHBIX MOCJIEACTBUN WX MX MUHUMU3alus TpebyeT OT
TOPHOTO WHXEHEPa-TEXHOJIOra NyOOKHUX 3HAHWI HE TOJIBKO MO TEXHOJIOTUHU
OTKPBITBIX TOPHBIX PA0OT, HO U B 00JIACTSIX, 3aTPATMBAIOIINX IPUPO/LY.

Llenpto U3yyeHUs1 CielUMaIbHBIX AUCHUIUIMH MO OTKPBITON pa3paboTke
MectopoxaeHuil («TexHolornyeckre mpouecchl OTKPBITBIX TOPHBIX PadoT»,
«TexHOJIOTUS OTKPBITBIX TOPHBIX paboT» U «IIpoeKTHpOBaHWE KapbepOB» ) SIB-
JISIeTCS OBJIaICHUE 3HAHUSIMU U YMEHUEM BBICOKO3(D(HEKTUBHOTO MPOU3BOI-
CTBa 100BIYY MOJIE3HBIX UCKOIMMAEMBIX C TPUMEHEHNEM pecypcocOeperaronmx
TEXHOJIOTUI MPU UCITOIb30BAHUY COBPEMEHHBIX CPEACTB MEXaHU3ALINU U aB-
TOMaTU3allM TOPHBIX PabOT, KOMIBIOTEPHBIX ONTUMU3ALMOHHBIX CUCTEM
TUTAHUPOBAHUS U YMNPaBJIEHUS TOPHBIMM pabOTaMM C YYETOM MPUPOAHBIX
YCJIOBUIA MECTOPOXACHUS U 00ECIIeYeHNsT 6€30MaCHBIX U KOM(OPTHBIX YCIIO-
BUI TpyAa MPU JOCTUXKEHUM SKOJIOTMYECKOTO PABHOBECHUS C OKpYXaroulen
Cpefoil MU KOMIUJIEKCHOTO HWCHOJIb30BaHUS MOJBEPralounuxcs pa3padoTke
MOPO, PYA U MOA3EMHbBIX PyTHUYHBIX BOI.

Thasa 1

OBIIUE CBEJEHNA O MECTOPOXJIEHUAX
ITOJE3HBIX NCKOITAEMbIX U TEXHOJIOT'IU X PABPABOTKH

1.1. TEPMUHOJIOTUSl I KPATKASl XAPAKTEPUCTUKA MECTOPOXIEHUI
IMOJIE3HBIX NCKOITAEMbIX

B ropHo-reoornyeckoM JIEKCMKOHE MCTIONb3YeTCsT OOJNbIIOe KOJMUe-
CTBO TEPMWHOB, OCHOBHBIE U3 HUX B OMPEACSIEHHOU TMOCIeI0BATEIbHOCTH
npeacTaBiaeHsbl Ha puc 1. 1.

Heapa — riyOuHBI 3emiu,
MPOCTUPAIOIINECS OT €€ TMOBEepX-
HOCTH JIO TIEHTPa ¥ BKITIOYAIOIINE

Y rv——" 3eMHYIO KOpY, MAHTHUIO U SIIPO.

ropHelx nopoa B Gosnee y3koM cMmbIciie MOa He-

JpaMun IIOHUMAKT BCPXHIOIO

YacThb 36MHOW KOpbI, B IIpc€acjiax

KOTOpPOWd TIpU  COBPEMEHHOM
YPOBHE Pa3BUTUSI TEXHUKU U TeX-
n
oxonaomoe HOJIOTUUM BO3MOXHA J00bIYA
MOJIE3HBIX UCKOIAEMBbIX.
MaccuB ropHbIX IOPOJ — 4acTh
| Pyaa] [nopoaal 36eMHOW KOpBI, OOHOPOMHOW TIO
KaKUM-JTU0O0 MPU3HAKAM.
o a
(PyAnas) TopHble mOpoABI — 3TO ecTe-
Macca I BCKP"'“;I
CTBEHHbIE MUHEpaJIbHbIE arpera-
Thl O0JIee UM MEHEE TTOCTOSTHHO-
Murepan ro cocTaBa M CTPOEHUSI, cilararo-
Komnnekcroe
ncnonbaosanue 1111e 36MHYIO KOpY U 3aJieTaiolue
—1 nNoneanein L B Heil B BUIE CAMOCTOATEIbHBIX
(HeTpanbHeIN, BpeaHbIn) o
K OMNOMENT TeJl, OObEKT BO3IEHCTBUSL YEro-

aubo mpu paszpaboTKe MeCTO-
Puc. 1.1. Viepapxust OCHOBHOI rOpHO- POXIEHUI TOJIE3HBIX KCKOIIae-
reosiorm4eckoi TepMMHONOrK MBIX.
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3ajiekb — CKOIJICHUE TIOJIE3HOTO UCKOTIaeMOTO B 3eMHOU KOpe, OTYE TN -
BO OTPAaHUYEHHOE OT OKPYXAIOIIUX MOPO/I.

TTone3Hoe ucKomaeMoe — MPUPOJHbIE MUHEPATBHBIE BEIIECTBA, KOTOPBIE MO-
TYT C TOCTAaTOYHBIM SKOHOMUYECKUM (P(HEKTOM UCTIONB30BaThCS YETIOBEKOM.

MecTopoxkaenne — TPUPOAHOE CKOIUIEHUE TMOJE3HOrO0 MCKOIaeMoro,
pa3paboTka KOTOPOTO KOHOMUYECKU 3(hGHEKTUBHA COBPEMEHHBIMU CPE/I-
CTBaMHU.

Pyna — npupogHoe MUHepaibHOE 00pa3oBaHue, colepxkaliee MoJae3HbII
KOMIIOHEHT B TaKHUX COENWHEHUSX U KOHLIEHTPAUUSIX, MPU KOTOPBIX €ro
KOMILIEKCHOE UCITOJIb30BaHNE TEXHUYECKU BO3MOXHO U SKOHOMUYECKH 11e-
JiecooOpa3Ho.

ITopoga — MuHepaibHOE 00pa3oBaHUE, HE SBISIONICECS OOBEKTOM W3-
BJICUEHUS TMOJIE3HBIX KOMIIOHEHTOB MpPU Pa3pabOTKE MECTOPOXICHUM.
HMHorna ynotpe6sieTcss Kak COKpaIleHHBI TEPMUH «TOpHAst TOPOAa».

Topnas macca (pyaHast Macca) — MOJIe3HOE UCKOIMaeMoe U TOpoa, Mojy-
yaeMas B pe3yJbTaTe pa3padoTKU MECTOPOXACHUS KaK B CMEIIAHHOM BUJIE,
TaK U pa3JeabHo.

Bekpbima (BCKPBIIIHBIE TMOPOABbI) — TOPHBIE MOPOIBI, MOKPHIBAIOIINE
¥ BMEIAI0UME MOJIE3HOE UCKOMIAaeMOe U MOJIeXallle BBIeMKe U repeMenie-
HUIO B IPOILIECCE BEACHUS OTKPBITBIX TOPHBIX PabOT.

Munepan — IpUPOJHOE XUMUUECKOE COENMHEHUE WU CAMOPOIHBIN 3J1e-
MEHT, 00pa30BaBIIUICS B pe3yJbrare pa3HOOOPa3HBIX T€0JOTUYECKUX MPO-
1IECCOB, MPOUCXOASIINX B 36MHOU KOpPE, U SBJISIOIUIICS COCTABHON YacCThIO
TOPHBIX MOPOI U PYI.

ITone3Hblil KOMIOHEHT — TPUPOTHOE MUHEPAIBHOE 0Opa3oBaHUe, COEp-
Kalleecs B MOJE3HOM MCKOIMaeMOM U MTOJIeXallee U3BJICYeHUIO IS MOTpe-
OJieHUs TP COBPEMEHHOM YPOBHE Pa3BUTUM HAYKU U TEXHUKU.

HeiiTpa/bHblii KOMIOHEHT — MUHEPAIbHOE O00pa30BaHUE, HE BIUSIONIEE
Ha Ka4eCTBO MUHEPAJIbHOTO MPOIYKTA.

BpenHblii KOMIIOHEHT — MUHEPAJIBHOE 00pa3oBaHUE, HAIMYKUE KOTOPOTO
JIeJIaeT KOHEYHBIN MPOAYKT HEKOHAUIIMOHHBIM.

KommiekcHOe MCTOoIb30BaHie 3aMACOB MECTOPOXKIEeHUs] — HanboJsiee moJi-
HOE€ W 9KOHOMHUYECKU OIPABIAHHOE HUCIMOJb30BAHUE BCEX MUHEPATbHBIX
00pa30BaHUii, comepKalnuXcsl B MECTOPOXKICHUH.

Bce mMecTopoxaeHusI Mo CBOEMY COAEPKAHUIO PA3AENSIOTCS Ha MECTO-
POXIIEHUSI TOPIOYMX TMOJIE3HBIX MCKOMAeMbIX (YrOJbHBIE U CJAHIIEBHIE),
pyaHbIE (METAJUTMYECKUE) U HEPYIHbIE (HEMETAJUIMYECKUE).

Kraccudukarms MecTopoXIeHUI MONIE3HBIX NCKOTTAaEMBIX OCHOBBIBAET-
€Sl Ha BaXXKHEUIIMX MPUPOJHBIX CBOMCTBAX U HAMIPABJIEHUSIX UCIIOIb30BaHMUS
MUWHEPAJTbHOTO ChIPHSI:
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<> ropoYue noJjie3Hble HCKONaeMble — YToJib, CIAHIIBI, OUTYMBI;

<> PyIbl YEPHBIX METAJLUIOB — XXEJI€30, MapraHell, XpOM, TUTAH, BAHAIWIA;

<> PyIbl IBETHbIX METAJVIOB — AJIIOMUHUI, MarHuii, HUKeIb, KOOAJET,

Mellb, CBUHEII, [IUHK, OJI0OBO, BOJIb(MpaM, MOJIUOAECH, BUCMYT, CypbMa,
PTYTb;
<> pyabl 6J1aropoHBIX METAIIOB — 30JI0TO, Cepedpo, TIaTUHA;
<> PyIbl PAIMOAKTUBHBIX META/UIOB — PAUiA, YpaH, TOPUIA;
<> PyIbl PeJKHUX U PACCESHHBIX JJIEMEHTOB — JINTUH, LIe3Uid, pyounuii, oe-
pviiii, UTTPUA, CKaHAWM, TEpPMaHU, PEHUU, TaJINA, TAJUTUIA, Kal-
MWW, UHOWM, CEJIEH, TEJUTYD;

<> pybl, UCHOJIb3YeMbl€ B XUMUYECKO# MPOMBINLIEHHOCTH — coJid, hocho-
PUTHI, allaTUTHI, CEpa, MOJIEBON IIIIAT;

<> PyJbl MHAYCTPUAJIBHOTO ChIPbsl — OApUT, QIIFOOPUT, aCOECT, TalbK, Tpa-
¢uTt, Mbe30- ¥ ONTUYECKNE MUHEPAJIBI, CIII0AA, KBapll, KOPYHI, HaX-
AaK;

<> ¢rochl ¥ OTHEYNOPDI IS METAJUIYPIrHYeCKOi MPOMBIILIEHHOCTH — W3-
BECTHSIK, TOJIOMUT, MarHe3uT, [JINHA;

<> MPUPOJHBIE CTPOUTEIbHbIE MATEPUAJIBI — OYTOBBIN, OJIOYHBIN U OOIUIIO-
BOYHBII KaMeHb, TPaBUH, MECOK, U3BECTHSIK, IJINHA, TUTIC, Ty, aHTHU-
Apum;

<> anIMa3bl 1 KAMHECAMOIIBETHOE ChbIpbe — ayniMa3s, cardup, pyouH, ajiek-
CaHNIPUT, U3YMPY[, aKBaMapuH, TypPMaJIUH, KBapll, XpU30JIUT, TPaHaT,
MUPOM, aTbMAHAWH, IMPKOH, araT, OHUKC, OMpI03a, JIa3ypuT, TYHHBIA
U COJTHEYHBI KaMeHb, OpJIell, SIIIMa, Tarat, SSHTaphb.

Kaxpmas rpynna BKIOYaeT OOJBIIOE YKCIO MPUPOAHBIX TUIIOB MECTO-
poxneHuii. Haubosiee cioxXHbIle pyqHbIE MECTOPOXIEHUS] OTHOCITCS TIpaK-
TUYECKU KO BCEM T€HETUUYECKUM TPYyTIaM U KJIacCaM 3HIOT€HHBIX, 9K30T€H-
HBIX U MeTaMOp(OTreHHbIX MecTopoxaeHuli. Kinaccudukanus pyaHbIx Me-
cropoxaeHuit mo akan. B.M. CMmupHoBYy npuseneHa B Taoin. 1.1.

M3 npusHakoB, cKka3bIBaOIIMXCs Ha 3G (MEKTUBHOCTU JOOBIYU MOJIE3HBIX
HWCKOITaeMbIX, HAuOOJblllee 3HAYCHWE WMMEIOT: Te€HE3UC MECTOPOXKACHMUS
(MarmaTuyeckue, 0CafouyHble, METaMOpGhUIECKUE), CTPYKTYypa MECTOPOXKIIE-
HUSI, BEIIECTBEHHBI COCTAB Py, COAEPXXaHUE MOJIE3HOTO KOMITOHEHTA U CO-
CTaB BMeNIAIOLINX TOPHBIX MopoA. OHM B OCHOBHOM OMPEESIOT CIOCO0
pa3paboTKU, TEXHOJIOTUI0 M KOMILUIEKCHYI0 MEXaHU3alUIO0 TOPHBIX MOPOII,
TpaHUIlbl pa3pabOTKUA ¥ MPOU3BOIUTEIBHOCTh TOPHOTO TIPEATPUSITHS.

C pa3BuTHEM TOPHOAOOBIBAIOIIEY MPOMBIIIIEHHOCTU MEHSETCS 3HAYECHUE
OTAENBHBIX TUTIOB MECTOpOXIeHU. HekoTopele M3 HUX yTpauuBalOT CBOE
npexHee 3HAaYCHNE WIA OKAa3bIBAIOTCS UCUYEPIAHHBIMU M BMECTO HUX B pa3pa-
OOTKY BOBJIEKAIOTCSI HOBBIE, PaHEE HE pa3padaThIBacMble TUITbI MECTOPOKIICHUIA.
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Tabrmya 1.1

Knaccuchukauus pyaHbix mecTopoxaeHuii (no akap. B.A. CmupHoBy)

Cepus I'pynna Knacc
Marmarnyeckas JINKBALMOHHbIE, PaHHE — NO3JHEMarmMaTuyeckme
[pocTble, NepekpUCTann3oBaHHbIe,
flermaTroBan METacoMaTN4ecKN 3aMeLLeHHbIe
Marmarnyeckue, MeTacomaTu4eckue,
KapGonarutosas KOMOWUHMPOBaHHbIE
lNoneBoLUNATOBbIX
SHaoreHHas METACOMATHTOR K — nonesoLunarosble, anb6UTUTOBbIE
IpeiizeHoBas [peiiseHHOBbIE
CkapHoBas 113BECTKOBbIX CKAPHOB, MarHe3nanbHbIX CKapHOB
[nyTOHOreHHbIE, BYNKAHOTEHHbIE, MarMaToreHHble
TuapoTepManbhas (TeneTepmarbHble, CTPATUGOPMHbIE)
Konvenanwas [wapotepmanbHO-MeTacoMaTuyeckme

rMAPOTEPMANbHO-0Ca04HbIE, KOMGUHUPOBAHHbIE

BbiBeTpuBanue OcTaroy4Hble, MHPUNLTPALMOHHbIE

ANtoBUANbHbIE, [EN0BUANbHbIE, NPOIOBUANLHBIE,

PoccbinHas annoBKUanbHbIE, MMTOPANbHbIE, MSUMANbHbIE
9JK30reHHas v 5
eXaHUYECKUE, XMMUYECKIE, BUOXUMUYECKIE,
Ocaposas BY/NKAHOTEHHbIE
MuHepanbHbIX BOA [0BEPXHOCTHbIX, MOA3EMHBIX BOA
PernoHanbHo-mMeTaMopr30BaHHbIE, KOHTAKTOBO-
MeTamopdhoreHHas MeTamopchuzoBaHHas METaMOPCHU30BaHHbIE

ITpoMblliIeHHAss 3HAUMMOCTb Pa3IMYHbIX TUIIOB MECTOPOXAEHUI HEO-
JIMHAKOBA U U3MepsIeTCsl B OCHOBHOM JIBYMSI TTOKa3aTeIsIMU: J0JIel 3a1acoB
MOJIE3HOTO MCKOMAeMOT0 B JAHHOM THUIIE MECTOPOXIEHHSI OTHOCUTEJIbHO
MUPOBBIX 3aI1aCOB 3TOT0 MOJIE3HOTO0 MCKOMAeMOro 1 Aojiell 10ObIYM MUHE-
PaJIbHOTO ChIPbSl U3 MECTOPOXKAECHUI, MPUHAIEXAIIUX K JAHHOMY TUITY, OT-
HOCHUTEJIbHO MUPOBOI JTOOBIYM 3TOT0 MUHEPAJTBLHOTO ChIPbsl. DTU YCIOBUS
B OCHOBHOM OIpPEIE/IsIIOT 3aTpaThl Ha J0OBIYY I10JI€3HOTO MCKOIaeMOoro,
a cJIeoBaTeIbHO, M YPOBEHb MPUOBUIM IO OTHOIIEHUIO K MUPOBBIM LIeHAM
Ha MUHEPAJIbHOE ChIPhE.

MecTopo:KaeHus] TOPI0YMX MOJIe3HbIX HMCKOMAEMBIX OCAIO4YHOro IPOHUC-
XOXIeHUs. BakHeUIIMMM M3 HUX SIBJSIIOTCS YTOJIbHBIE MECTOPOXKIECHUS.
B reosornueckoM OTHOLLIEHUY Pa3INYalOTC TPU TUIIA YTOJbHBIX MECTOPOXK-
IEHU: 2e0CUHKAUHAAbHbLI, NepexoOnbiil u niam@opmenubiil. VIcKomaeMbie
YU 3ajieraloT B BUJE IJIACTOB, IUIACTOOOPA3HBIX U JMH3000pa3HbIX 3aj-
exeil. PazMepnl OT eMMHMLBI 10 I€CSATKOB ThICSIY KBAJAPATHBIX KUJIOMETPOB.
MOIIHOCTb — OT HECKOJBKMX CAaHTUMETPOB A0 200 M.
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ITo MolHOCTH pazaensitorcs: Ha ecoma moukue (MeHee 0,7 M), moukue
(0,71—1,2 M), cpedueit mowrocmu (1,21—3,5 M), mowrvie (3,51—15 M) u seco-
Mma mowHbvle (6onee 15 m).

ITo yrny mageHus BBIACTSIOT TJIACTHI C 20PU3OHMAAbHBIM U NoA02UM (IO
18°), naxaounoim (19—35°), kpymonaxaounvim (36—55°) u kpymom (56—60°)
3aJIeTAHUEM.

MupoBsie 3anachkl yriisg olueHuBatotcs B 14,8 TpiH T. Ha Tepputopriu ObIB-
mero CCCP cocpenotoueHo 5,58 TpiaH T, B Poccun — okoso 4,5 tpaH T. U3
3apyOekKHbIX CTpaH HamboJiee KpyIHbIe 3amacamMu pacriojoraior: CIIA —
3600 mapn T, Kurtait — 1465 mipa 1, ABcrpanus — 873 mupn 1, Kanaga —
582 mnpn 1, Tepmanus — 287 mupn T, FOAP — 206 mupn T, BenmkoGpura-
Hus — 189 mupa T, [Monema — 174 muipa T v Uaaus — 115 mapa T

Toprourie cnaHUbBl OTAMYAKOTCS OT YISl Oosblieil 30abpHOCTRIO (OT 30 1o
80%) 1 MeHbIIIel TEIIOTBOPHOM CIIOCOOHOCTBIO. 3aJIeraloT B BU/E IJIACTOB
¥ JIMH3 CO CJIOXHBIM cTpoeHreM. O0111ast MOIITHOCTh CJIAHIIEBbIX TUTACTOB HE
MpeBbIIIAET 5 M, MoJie3Hast MOITHOCTB OT 0,7 10 2 M. 3amnachl CJ1aHLEB B ObIB-
meM CCCP HacuuThIBalOT 6 MIPA. T, U3 HUX B JIeHUMHIpaackoit 001, u Dc-
TOHUM cocpenorodyeHo 4,9 miapn. T, B Bokckom OacceitHe — 1,2 Miipad. T,
a MepcreKTUBHbIE 3aIachl OlleHMBalOTCs B 29,8 Miipad. T. 3a pydeskoM Hanbo-
Jiee KpyrnHble cnanueBble 6acceitHbl B CIIA, bpasunuu, Kutae, ABctpanuu
u Mapokko.

ButymBl IpupoIHBIE TPEICTABIISIIOT CO00I Pa3HOBUOHOCTh HEMTSIHBIX
MECTOpPOXIeHU. MUPOBEIE 3aMachl OUTYMOB OLIEHUBAIOTCS B 580 MJIpI T U3
kotopbix 90% cocpenotoyeHo B BocrouHoit Cubupu u Ha Ypane—IloBos-
Xbe. MupoBasi 100bI4a OTKPBITHIM cIOCOO0M cocTaBiisieT 9,8 MiH T (B KaHa-
ne, Benecyane, CIIIA).

MecTopoxKIeHnd pya YepHbIX METAJLUIOB TIPEICTaBJIEHBl BO BCEX TEHETUYE-
CKUX BUIAX. BaXHeNImMMI THIIaMU SHAOTEHHBIX MECTOPOXICHUI XKeJIe3HBIX
PYI ABIISIOTCS TUTAHO-MAarHETUTOBBIC, KApOOHATUTOBBIC, AlTATUT-MAarHETUTO-
BbI€, CKADHOBO-MarHETUTOBBIE, TUAPOTEPMATbHBIE XXUJIbHBIE, By TKAHOTEHHO-
OCaZIOYHbIE TTACTOBBIE MECTOPOXKIEHMS. DK30TEHHBIE MECTOPOXKICHUSI TIPE/I-
CTaBJICHBI 0CAAOYHBIMU TUIACTOBBIMU CHICPUTOBEIMUI 1 OYPOKEIIC3HIKOBBIMMU,
TUAPOTETUTOBEIMA M TeMAaTUT-MapTUTOBEIMUA pydamMu. MeTtamopghOoreHHbIE
MECTOPOXICHUS TPEACTaBICHBI B BUIC KEJIC3NUCTHIX KBAPIIUTOB, a MapTaH-
IeBbIC — OKMCHBIMH, KApOOHATHBEIMM M CMEIIIAaHHBIMA pydaMu. MecTopoX-
JIEHUsI XPOMUTOB NMPUYPOUYEHBI K YJIBTPAOCHOBHBIM MopoaaM. MecTtopoxe-
HUS TUTAHOBEIX pyA IIPUYpPOYECHBI B OCHOBHOM K KOpE BBIBETPHBAHUA.
MecTopoxXaeH!sI BaHAAUST KOMIUIEKCHBIE.

MecTopoxaenusi pyA HBETHbIX METAJLIOB TPEVMYIIECTBEHHO KOMITIEKC-
HbIe. BaskHEeHIITMM THITOM MECTOPOXICHII MEITHBIX PYII SIBIISTIOTCST MEIUCTBIC
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necyaHuku. KoMruieKCHbIE MECTOPOXKIEHUSI MEIUCTBIX CJAHLIEB KpOMe Meau
coaepxar cepedpo, MOJMOAECH 1 psii APYTUX pacCeSTHHBIX 3JIEMEHTOB. boratsl
HUKeJIeM, MeIbl0, KOOAJILTOM U TNIATUHOUAAMM CYJIb(PUIHBIE 3a7I€X1 B YIbT-
PAOCHOBHBIX MOPOJAx, 0Opa3ywlie TUIl MEeIHO-HUKEJEeBbIX MECTOPOXKIe-
Huii. [llupoko pacnpocTpaHeH TUIT KOTUYEeTaHHBIX MOJIMMETAUTMIECKUX 31~
exeil B MeTaMopduueckux 1 3¢p¢dy3uBHO-0CATOUYHBIX TOJIIAX, COAEPKAILIUX
CBHUHEIl, LIMHK, Me/b, 30JI0TO, Cepedpo, MHANM, KaAMUM, TaJlIuii, repMaHuit
U 1ap. Tvn MTOKBEPKOBBIX MECTOPOXKAECHUN MEIU C MOJUOIEHOM, 30J10TOM U
peHUeM XapaKTepeH OTPOMHBIMU PYAHBIMU TeIaMM, XOTS U HEOOraTbIMU 10
CcoJepKaHUIO TOJIE3HBIX KOMIOHEHTOB. IlepedrciieHHbIe TUIBI MECTOPOXK-
IEeHW JaloT OOJBIIYI0 YacTh TOOBIBAEMBIX B MHpPE MeIW, HUKEJIS, CBUHIIA,
LIMHKA, MOJIUOJEHA U 3aKJII0YalOT B ce0e OCHOBHYIO MacCy 3TUX METaJUIOB.
3HauyuTe/NbHA TIOMYTHAas1 A0ObIYa M3 Ha3BaHHBIX MECTOPOXIECHMIA 30JI0Ta,
cepebpa U HEKOTOPBIX PACCETHHBIX JIEMEHTOB.

OCHOBHBIM TUITOM MECTOPOXIEHWI 0JI0Ba MPOMBIIUIEHHOIO 3HAYEHUS
SIBJISIIOTCSI POCCHITTH, 3aKitovarornue 60% MUPOBBIX 3a11acoB 0J10Ba. bosbIiioe
3HaUYE€HME JIs1 JOOBIYM OJIOBA UMEIOT MOJUMETAINUYECKUEe XUIbl B 3¢ dy-
3UBHO-0CA0YHBIX METaMOP(MU30BAHHBIX TOJIIAX.

Hawnbosiee 3HaUUTEIbHBIMUA MECTOPOXACHUSIMU PTYTHU SIBISIIOTCS JIMH30-
oOpa3Hble ¥ HEIpaBUJIbHbIE 3aleXKW BKpArUIEHHBIX PYI Cpelu MeCUaHUKOB
U CJIAHLEB.

OCHOBHBIM UCTOYHMKOM aJIOMUHMS CJIY>KAT KPYMHbIE IJIaCTOOOpa3HbIe
OOKCHUTHI Cpeair TTeCTPOLIBETHBIX MOPOJ KOPhI BHIBETPUBAHUS U IJIACTHI MO-
HOTUAPATHBIX Py, 3ajieraloiiue Ha pu(pOreHHbIX U3BECTHSIKAX.

Kpome nepeurciieHHbIX HanboJiee 3HAUUTEIbHBIX TTPOMBIIIUIEHHBIX TUTIOB
MECTOPOXIEHUS LIBETHBIX METAJUIOB O0Pa3yl0T MHOTO IPYTUX TUIIOB, MPEICTa-
BJIEHHBIX Pa3HOOOPA3HBIMU PYAHBIMU XXWJIAMU 1 3aJIeXKaMU MEAHBIX, HUKEe-
BbIX, CBUHIIOBbIX, IIMHKOBBIX, BOJb(MPAMOBBIX 1 MOJUOAEHOBBIX pyd. boib-
IIMHCTBO 3TUX CPaBHUTEJIbHO HEOOJIBIIMX MECTOPOXIACHUI TMpEeACTaBISIOT
LIEHHOCTh OJlaromapsi BBICOKMM KOHIEHTpalMsIM pyaHoOro BeulecTtBa. Ho
BCJIEACTBYE HEOOJBIINX Pa3MEPOB TaKUE MECTOPOXICHUS 001a1al0T MaabIMU
3armacaMu pyll, W, CJI€HOBAaTEIbHO, TUIIbl MPOMBIIIJIEHHBIX XWIbHBIX MECTO-
POXIEHUI [IBETHBIX METAJIJIOB 3aKJIIOYAIOT B C€0€ MEHBIIIYIO TOJTIO 3aITACOB PY/I.

MecTopoxaeHus: 0JJaropoaHbIX MeTALIOB 1O YCIOBUSIM 0OOpa3oBaHUs
MPENCTABIEHBI BO BCEX TEHETUUYECKUX TPYIMNax B BUJE XWJI, IITOKBEPKOB,
3(Y3MBHO-0CATOYHBIX TOJII, BKPAIrUIEHHOTO OPYAEHEHMSI B KAPOOHATHBIX
TOJIIIAX, B KOHTAKTHBIX OPE0JIaX TPAHUTOUIHBIX MAaCCUBAX, POCCHITIHN, «XKe-
JIE3HBIX US> CYIb(MOUIHBIX MECTOPOXIECHUI, TECYAHUKOB W KOHTJIOMEpa-
TOB. 3ajieralolIne cpear MeTaMOp(pUUYECKUX TOJI OTPOMHBIE CBUTHI KOH-
IJIOMEPATOB PACIIPOCTPAHEHBI HAa OOIIMPHBIX TEPPUTOPUSIX, HECYT 30JI0TOE
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OpyJeHEeHUE MHOTAA ¢ ypaHOM. DTOT HanboJiee MPOAYKTUBHBIN TUI 30JI0TOPY/I-
HBIX MECTOPOXIECHUIN BMECTE C APYTUM THUIIOM 30JIOTOHOCHBIX KBAPLIEBBIX KT
COCTABJISIET INIABHBIE PECYpPChI pyIHOTO 30J10Ta B Mupe. JBa Ha3BaHHBIX TUIIA Me-
CTOpPOXIEHUI Aat0T 60Jiee MOJOBMHBI MUPOBOI TOOBIYM 30J10Ta. bobIiyt0 poJib
WUTPAET TAKXKE TPETUIA MPOMBIIIUIEHHBIN TUIT — 30JI0TOHOCHBIE POCCHITIH.
MecTtopoxknenusi paIMOAKTHBHBIX PYZ CBSI3aHbl C MarMaTW4eCKUM LIMKIJIOM,
0CaIOYHBIMU HaKOIIEHUSIMU, TIpolieccaMu MeTamMopdu3Ma M TUIepreHesa.
Cpeay OCHOBHBIX TPOMBIIIIEHHO OCBOEHHBIX — MHTPY3UH B TPAHUTHBIX MaCCH-
Bax, THelicax, cllaHIlaxX, T1aCTOO0Pa3HbIX CUILHOMETAMOP(MH30BaHHBIX TOMILAX
MecYaHUKOB, Mepresieil, KapOoHATOB, MOPCKUE, O3EPHBIE, pEYHbIE U O0JIOTUCTBIC
CJIaHLIbI ¢ OpraHMYeCKMMU OCTaTKaMu B BUae (pocdaToB, YITIMCTBIX CJIAHIIEB,
YPaHOHOCHBIX OYpbIX 1 KAMEHHBIX yIJieit. OCHOBHBIMU TUIIAMU MPOMBIILIEHHBIX
MECTOPOXKIEHUI TOPUS SIBJISIIOTCSI COBPEMEHHBIE U TTOrpeOEeHHBIE POCCHITIH.
MecTopoxKaeHus peaKnX MEeTA/LIOB U PeAKO3eMeNbHbIX 3JIEMEHTOB B OT/IEIIb-
HbI€ TPYIIbI He BbIAESIOTCS. MUHepasibl 3TUX 3JIEMEHTOB BXOISIT B COCTaB I10-
JIMMETAJUTMYECKMX MECTOPOXACHUM, Pyl YEPHBIX METAJJIOB 1 HEKOTOPBIE, KaK,
HarnpuMep, TepMaHni, TAJUTAN, CKAaHIWA, BAHAAWA 1 IPYTUE — B MECTOPOXIE-
HUSI TOPIOUMX MOJIE3HBIX UCKOMAEMbIX. BaXKHBIM MCTOUHMKOM PEAKUX SJIEMEH-
TOB — OepUJUIMSL, TUTHSI, HUOOWS 1 TaHTaja — SIBJISIIOTCS TIETMATUTOBBIE XKWJIbI
U Tpeii3eHOBbIE 30HbI B IpaHUTOMIaX. B HUX COBMECTHO HAXOASITCSI HECKOIbKO
PEeNKUX BJIEMEHTOB BMECTE C BOJIb(PAMUTOM, MOJIMOAEHUTOM U KACCUTEPUTOM.
ITpubpexHO-MOpCKIUE POCCHINM ¢ IUPKOHOM, MOHAIIUTOM U PYTUJIOM TpeicTa-
BJISIIOT COOOW IIaBHBIA MPOMBIIUIEHHBIA TUI MECTOPOXKIECHUI pPeaKO3eMeb-
HBIX METAJIZIOB, KOTOPBII AaeT OOJBIIYIO YacTh JOOBIBACMOTO B MUPE LIMPKOHUS,
PEIKO3EeMENIbHBIX 3JIEMEHTOB W, KPOME TOTO, 30JI0Ta, WJIBMEHUTA U KACCUTEPU-
Ta. IlnacrooOpa3Hbie 3ajiexky B CTpaTM(ULIUPOBAHHBIX IIEJTOYHBIX UHTPY3UB-
HBIX MAaCCHUBAaX C JIOTIAPUTOM U PEIKO3EMETBbHBIMYA METAJJIAMU COCTABJISTIOT BaXK-
HEUIIWI TIPOMBIIUIEHHBI TUM MECTOPOXICHUN PEeIKUX 3JIeMEHTOB. B Hux
conepxarcs V, La, Ce, Pr, Nd, Sm, Er, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu.
K mepcreKTMBHOMY MPOMBILIJIEHHOMY TUITY MECTOPOXIECHWIA HUOOUS
U PEAKUX 3€MEeJIb OTHOCSITCS KPYITHbIE MAaCCUBBI KApOOHATUTOB.
MecTopoKaeHUs Pyl A XMMHYEeCKOH M MeTAJLTyprudyecKoii MpoMbIILIeHHO-
CTH, NPOMBILLIEHHOCTH CTPOUTEJIbHBIX MATEPUAJIOB PA3HOOOPA3HBI KaK MO TeHe-
3UCY, TaK U 110 TiunaM. OHU NPeACTaBISIOT COO0 OObIINEe TPYIITbl SHAOTEH-
HBbIX, 3K30T€HHBIX 1 MeTaMOP(HOTeHHBIX MECTOPOKAEHUI CO CBOMMU OCOOEH-
HOCTSIMH, OTJIMYAIOTCS OOJBIION PacpOCTPaHEHHOCThIO 1 MHOTOOOpa3reM.
MecTopoKaeHusl aaMa30B BXOIST B OHIOT€HHYIO, 3HAOT€HHO-3K30TeH-
HYIO M 9K30T€HHYIO TPYIIbl M MPEACTABISIIOT COO0 KUMOEPIUTOBBIE TPYO-
KW, POCCHIIIU U JJAMIIPOHUTOBBIE OOPa30BaHUS, «<BTOPUYHBIE KUMOEPIUTHI»
¥ KOCMOYJIAapHBIE JJOHCACUINTOBBIC PYIIbI.
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1.2. KPATKHUE CBEJEHMA OBb UCII0JIb30OBAHUN
TOJIE3HBIX UCKOITAEMBIX, INTABHEMIIINX MUHEPAJIAX
1 CITIOCOBAX U3BJEYEHN ITOJE3HBIX KOMIIOHEHTOB U3 PY]]

Toproune nose3Hbie NCKONAEMbIe

Yeau. T1o cocTaBy MCXOHOTO BEIIECTBA YN TIOPA3EIISTIOTCS HA 2yMyCco-
avle, canponenesvle (OOTXENOBBIC), U 2yMyco-canponenesbvie (KEHHEEBBIE).
Opranuyeckasi mMacca yrisg cocTouT u3 yriepoma (60—90%), Bomopoda
(1-12%), xucnopona (2—20%) u azora (1—3%). MuHepaibHBIC BelllecTBa
B YIJISIX ¥ TIPOCTIOMKAX MPEACTaBIEHbI KBapIleM, TTIMHUCTBIMUA MUHEPAJIAMU,
MOJIEBBIMM IIITTIATAMY, TMPUTAMU, MapKa3uTOM M KapOoHaramu. B HekoTo-
PBIX MECTOPOXKIEHUSIX YIJISI 1 BMEIIAIONINX TIOPOIaX COACPKUTCS TIOBBIIIICH-
HOE cofiepkaHWe CEpPHOTo KojueaaHa, TepMaHusl, TaJUTvsl, ypaHa, CKaHIus,
MoJIMO/IeHa, CBMHIIA U LIMHKA.

OCHOBHbBIE HAITPaBJICHUS UCTIONIB30BAHUS YTJIST: 9HEPTETUUECKOE — TIPO-
WU3BOJICTBO BJIEKTPOIHEPTUM U TETIa, TEXHOJIOTMUECKOe — TIOJyYeHUe Me-
TaJUTypTAYECKOT0 KOKCA Y XUMUYECKOTO ChIpbd (6osiee 300 HanMeHOBaHUIN),
a TaKke TPOM3BOICTBO KapOWIOB KalbLiMs, KPEeMHUs, TEPMOAHTpPAIIUTA,
TepMorpacduTa, KaTOMHBIX OJIOKOB, 2JIEKTPOMIOB, YIJICIIEIOYHBIX PEareHTOB,
TYMYCOBBIX KUCJIOT, a30TUCTBIX YIOOPEHUH, TEXHOJIOTUUECKOTO CHIPhS (ISt
arjaoMepalu pya, Iporu3BOJACTBA CTPOUTEIbHBIX MaTepuaaoB). B 6obiiux
MaciTabax OpraHM3yeTcsl TPOU3BOACTBO KUAKOTO U Ta3000pa3HOro TOTLIN-
Ba, a TAKXKE OPraHWIECKOTO CUHTE3a HOBBIX BUJOB TIACTMACC.

Ioprouue caanypr. VI3 opraHnyecKnx BEIIECTB B COCTaB TOPIOYUX CIIAHIIEB
BXOJISAT TIETPOJIMHBI, OUTYM, TYMYCOBBIE BeIlleCTBa, KapOOUIHI, M3 HCOPTaHM -
YECKUX — aJTIOMOCUJIMKATHI, TUAPATHI, OKUCIIBI Xeje3a, KaJbIUT, TUTIC, TTH-
puT, cepa. Mcrmonb3yloTcst CJIaHITBI KaK 9HEPTeTUYeCKOe TOTIMBO, ISl TIPO-
M3BOJICTBA CBETUJILHOTO Ta3a, MOJIyYeHUsI MOTOPHOTO TOTUTUBA, OUTYyMa, Jia-
KOB, (heHOJIOBBIX Macesl, UXTHOJa, achaTbTOBOI MAaCTUKH U IPYTMX BEIIIECTB.

OpraHuyeckuii cocTaB ciaHLeB: yrepon (56—82%), Bonopon (5—10%), kuc-
nopox (10—40%), asor (0,2—2,8%), cepa (0,2—11%). I1pu Harpesanuu mo 500 °C
6e3 noctyna Bo3myxa 1 g0 1000 °C ¢ nocTyrom Bo3myxa opraHu4eckast 4acTb CiaH-
11a TeHepupyeT HedTernomoOHy0 CMOoJTy (CJIaHLIEBOE MAcji0) U TOPIOYMIA ra3.

Bumymst cocToAT 13 BEICOKOMOJIEKYJISIPHBIX YIJIEBOJAOB M YETHIPEXaTOM-
HBIX (KUCJIOPOIHBIX, CEPHUCTHIX, A30TUCTHIX, METAIOCONEPKAIIINX) COETUHE-
Huii. KOHCHUCTEHINS — OT BA3KOXUIKUX (MAJIBThI) IO PHIXJIBIX (TYMUHOKEPH-
o). [T0THOCTB OT 965 10 1500 KI/M°, Temmepatypa pasmsirdenust ot 350 °C.
Conepxanue macen: MaiabThl 40—65%, acdansra 25—40%, acdanbruta
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5-25%. JInst HEKOTOPBIX PAa3HOBUIHOCTEN acalbTUTOBLIX OUTYMOB Xapak-
TepHO oboraieHue cepoii (10—15%) u merasiamu (V, Ni, U, Co, Mo, Rb, Ge
u ap.). Mcnonbs3yoTess Kak KOMIUIEKCHOE XMMUYECKOE W 3HEePreTUYECKOe
Cbipbe. M3 OGUTYMOB MOJYYalOT JIETKYI0O CUHTETUYECKYI0 HEDTh U HEeDTIHON
KOKC, OHU SIBJISIIOTCSI UICTOUHMKOM nostydeHus V, Ni, Sb, Ge, U, ucnoyib3yor
JUIST TIPOU3BOJACTBA JOPOXHOTO TOKPBITUSI, MSITKONW KpPOBIU, ac(ajbTOBOM
MACTUKM, MaTepuaya JUisl 3JeKTPOTEXHUYECKONH MPOMBIIUIEHHOCTU U aHTU-
KOPPO3UIHBIX TIOKPBITUA.

Yépubie MeTALTbI

2Keaezo (Fe) — cepeOpucTO-cephiil TUIACTUYHBIA MeTaill. Mcroab3yeTcs
B METAJUTypIUU, MaIlIMHOCTPOEHWH, KOPAaOJIECTPOCHUM, BJIEKTPOTEXHUYE-
CKOW TIPOMBIIIJIEHHOCTH; COJM 3Kejie3a WCITONb3YIOTCSI B TEKCTWILHOM,
noyurpaduIeckoil MPOMBIIIUIEHHOCTH U B MEAUIIMHE, B KAUECTBE KOATYJISTH-
Ta st O4nCcTKY Boawl. [1o comepkaHuio B 3eMHOI Kope (KJIapK)' 3aHUMaeT
yeTBepTOE MecTO (4,65%).

OCHOBHBIE pyIHBIE MUHEpAJbl: OKCUIBI Keje3a — MarHeTuT Fep,Oy
(72,4% Fe), rematut Fe)03 (70% Fe), tuMoHUT, cMech TUAPOOKUCIIOB ¢ Si0)
(40—60% Fe); kap6onatsl — cuneput FeCO3 (48% Fe); cummkaThl — 11aMO3UT
[AISi309](OH),(FeMg)3. Cpenu npumeceit Ni, Co, Mn, W, Mo, Cr, V, S, P,
Zn, Pb, As, Cu.

Mapeaney (Mn) — MeTasut cepedpurcTo-6esoro 1Beta. Mcnonb3yercs B yep-
HOW METaJUTypTrvy UTsl TIPOM3BOACTBEHHOTO TIPOIIECCa W TIONYyYEHUs CIIABOB,
B IIBETHOU METAJUTYpriy — JJISI TIOJyYEeHMsI CTIIIaBOB IIBETHBIX METAJUTOB (OpOH-
3bl, JJATYHU U 1IP. ), JUTST CO3MaHNSI aHTUKOPPO3MOHHBIX TIOKPHITHI, B XUMUIECKOM
TIPOMBIIIIEHHOCTH, JIJTSI TIPOM3BOJICTBA CTEKJIA, O], TATbBAHUUECKUX DJIEMEH-
TOB, B MEIULIMHE, IPOU3BOACTBE Kpacok. Kiapk mapraniia 0,1%. OcHOBHbIE M-
HepaJlbl: TMPoo3uT Mn30, (62%), rayemanut Mn304(72% Mn), GpayHHT
Mny03 (69,5% Mn), ncunomenan mMnOMnO,H»0 (45—-60% Mn), ponoxpo-
s3ut MnCO3 (47,8% Mn), pononut (Mn, Ca)SiO, (31—41% Mn). I[NomyueHue
B UMCTOM BUIIE TIPOU3BOIUTCS DJIEKTPOIM30M, BOCCTAHOBJIEHUEM €TO OKCHIIOB
KPEMHUEM WJIA ATIOMUHOTEPMUYECKH.

Xpom (Cr) — metasin cepedbpucTto-6es1oro 1seta. Mcronab3yeTcs s mpo-
WM3BONICTBA HEPXKABEIOMINX, KUCIOTOYMOPHBIX U M3HOCOYCTOMYMBBIX CTajleit
¥ CTUIABOB ISl IMAPUKOTIOAIIUITHUKOB, NIJISI HArpeBaTEeJIbHBIX 2JIEMEHTOB

TKJTapK sieMeHTa — 9YHC/IOBasi OLEHKA CPEIHEro CONEPXKAHHS XMMIYECKOrO 3MeMEHTa
B 3eMHOI1 Kope, ruapocdepe, atMocdepe, 3emiie B LIEJIOM, PA3TMYHBIX TUIIAX TOPHBIX MTOPOJ,
KOCMHMYECKUX OOBEKTaX U 1p.
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B 9JIEKTPOTEXHUKE, KOPPOZUOHHO-CTOMKMX MOKPBITUIA, TPOU3BOICTBA CBAPOY-
HBIX 3JIEKTPOJOB, OTHEYMTOPOB B METAILTYPTMYECKOM MTPOU3BOJICTBE U LIEMEHT-
HOW MPOMBIIUIEHHOCTH, JIa3€PHBIX MATEPUAIOB, B XUMUYECKOUN MTPOMBIIILICH-
HOCTHU JJIS1 TIOJYYEHUS COJIel i1 0OpabOTKU KOX, WM3TOTOBJICHUS XydOXe-
CTBEHHBIX Kpacok, B MenuimHe. Kinapk xpoma 0,08%. OcHOBHBIC MUHEPAJIBI:
MarHoxpoMuT (MgFe)CrO4, amomoxpomut (Mg, Fe)(Cr, Al);O4. 3BneueHue
B YMCTOM BHJE MYTEM 3JIEKTPOJIM3a PACTBOPOB COJIEW MM BOCCTAHOBJIEHUEM
B BaKyyMe WIN aTMoc(epe aproHa.

Tuman (Ti) — Genblit OAECTAIIMN MeTaJLJI, XOPOIO MOAJAIOLIMIACS BCEM
BUJIaM MeXaHUYeCcKoil 00paboTku. Temreparypa riasieHus Tutada 1725 °C.
JBYOKHCh TUTaHa MPUMEHSETCS T MPOU3BOACTBA KPAaCcOK 1 dMain. B kaue-
CTBE JOOABKM MCTIONB3YeTCs KaK JETUPYIOLINIA METAUT K HEPKABEIOIAM CTa-
M. Kapbua tTutana BMecTe ¢ KapOuaoM BoJibhpaMa MPUMEHSIETCS B CBEPX-
TBEPJBIX CIUIaBaX, U3 KOTOPBIX U3TOTOBJISIOTCS PEXYIIIUE WHCTPYMEHTHI. Jliist
9TUX Xe€ LeJell MPUMEHSIOTCS TUTAHOBBIE METAUIOKEPAMUYECKUE CILIABBI.
CriaBbl TUTaHA C ATIOMUHKUEM, XPOMOM, MapraHIeM U IPYTUMU MeTaJTaMUu
00J1aat0T BEICOKOM MPOYHOCTHIO B COYETAHUU C MAJION TUIOTHOCTBIO, U3 HUX
WU3TOTOBJISIOT IeTalu, paboTalole B SKCTPEMAIbHBIX YCIOBUSIX: MIPU BBICO-
KUX U HU3KUX TEMIepaTypax, B MOPCKOU BOJE Y BIAXXHOM MOPCKOM BO3MY-
xe. Ocoboll MPOYHOCTHIO B ATUX YCJIOBUSIX O0JIANalOT TUTAHO-BAaHAIVEBBIC
CIUTIaBbl, KOTOPbIE WCIMOJB3YIOTCS U1 U3TOTOBJIEHUS OAJZIOHOB BBICOKOTO
JTaBJICHUS TOIUTMBHBIX CUCTEM PAaKET, KOPITYCOB IBUTATENEel KOCMMUYECKUX
KopabJeii u p.

ITo pacnpocTpaHEHHOCTH TUTaH B 3¢€MHOIM KOpE 3aHUMAET IEBSITOE Me-
cto. Kiapk turana 0,45%. W3BectHO okoJio 70 MUHEpanoB, COAEPXKAIIUX
ThTaH. OQHAKO MPOMBIIIJIEHHOE U3BJICUYEHUE N0 CUX MOP MPOU3BOOST U3
ninpeMeHnTa FeTiO3 m pytuna TiO,. Ilo reHesucy MecTOpOXIEHMSI TUTaHa
OTHOCSTCSI K MAarMaTUY€CKUM BBIBETPUBAHUSI, POCCHITHBIM KOHTUHEHTAb-
HBIM, TPUOPEKHO-MOPCKUM BYJIKAHOTEHHO-0CAIOYHBIM U MEeTaMOpP(OreH-
HBIM. [[JTd TTOJTy4eHrs TUTaHa U3 PYIbl B OCHOBHOM MCHOJIB3YIOTCSI MarHUE-
BO- WJIW HATPUEBO-TEPMUYECKHE CTIOCOOBI.

Banaouii (V) — metajun cBeTiio-ceporo 1Bera. TemrepaTypa TUIaBIeHUS
1900 °C. Ucnonb3yeTcs B KaYeCTBE JIETUPYIOLIEH JOOABKU K YYTYHY U CTaJIH,
MPpUIaBasi UM TBEPIOCTb, YIPYTOCTh, YBEJIUUUBAsI COMPOTUBIEHUE Pa3pHIBY
U uctupanuio. I3 HUX U3rOTOBISIOTCS KOHCTPYKIIMU, UCIIOJb3yeMbIe B Ca-
MOJIETOCTPOEHUU, MAIIMHOCTPOCHUH, a TaKXkKe OBICTPOPEXYIINE UHCTPY-
MEHTHl. BaHagueBble CTaau UCIOIB3YIOTCS ISl U3TOTOBIEHUS OpOHU, ca-
MOJIETHBIX TyIlIeK, OpOHEOOHbIX cHapsmoB. CruiaBel BAHAAUS C TUTAHOM
MPUMEHSIOTCS B CAMOJIETOCTPOEHUHN, B CTPOUTENBCTBE PAKET-HOCUTEIEH
U KOCMUYECKUX Kopabiseli. UncThlif BaHAAU MCIIOJB3YEeTCS B aTOMHOM
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JHEPTEeTUKE, 3JIEKTPOTEXHUYECKON, 3JIEKTPOHHOU, KepaMUiecKou, Kpa-
CUJTbHOM, TIe9aTHOU, (DOTO- ¥ KMHOTIPOMBIIIUIEHHOCTH, B KQUECTBE KaTaJu-
3aTOpa B XMMIYECKON IpoMbILIeHHOCTH. Kitapk Banamus 9« 10°%. Bana-
IUiiconepXalux MUHEPAIOB JOCTATOYHO MHOTO, HO TOJIbKO HECKOJIBKO U3
HUX KMMEIOT MPOMBINIJIEHHbIE KOHUEHTpaluu. ITO pockoanut KV,Al-
Si3019(OH),, kapHotut K)2Vy [VO4 |04 3H,0, matponut VS, wiu V;Ss,
BaHagUHUT Pbs [VO4]Cl u nexmyasut (Zn, Cu)Pb[VO4]OH. Tlo renesucy
MECTOPOXIEHUST BaHAAUS OTHOCATCS K MarMaTMYeCKWM BBIBETPUBAHUS,
POCCBIITHBIM, OCaJJOYHBIM 1 METaMOP(OTEHHBIM.

IIBeTHBIE METALIBI

Hureav (Ni) — Oenblil OnecTsimii metaul. Mcnonb3yeTcsl Kak B YMCTOM
BUIIE — B XMUMWYECKOW TIPOMBIIJIEHHOCTH, U3TOTOBJIEHNN aKKyMYJISITOPOB,
Oarapeek, T NEKOPATUBHBIX M aHTMKOPPO3UIHBIX TIOKPBITUIA, TIPU U3TOTO-
BJIEHUM XMMWUYECKOW ammaparyphbl, MeKTPOTEXHUIECKUX U3NEUi, YIBTpa3-
BYKOBO[1 aIlliapaTyphbl, TaK 1 B CIIIaBaX C MENbIO, IIMHKOM, MapraHiieM (MOHe-
TBI, CTOJIOBBIE TPUOOPHI) U XKeJIe30M (HepKaBelllas CTajlb, UCIIOIb3yeMasi BO
BCeX OTPAcJIsIX MpoMbliuieHHocTH). Kinapk Hukenst 5,8 « 102 %. OcHOBHBbIME
HUKeJIECoAepXKalllMMI MUHEpaJIaMt SBJISItoTCS: TeHTIaHauT (Fe,Ni)gSg, Hu-
kemuH NiAs, xstoaHTUT NiAs3_j, peBIMHCKUT (Ni, Mg)s(SigzO19)(OH)s.

ITo mporcxokIeHMI0 MECTOPOXKIECHUS HUKEJISI OTHOCSITCSI K TPEM TeHeTHYe-
CKUM TPYITIaM: MarMaTUYeCKUM, TUAPOTEPMATBHBIM 1 KOPBI BEIBETPUBAHUSI.

N3BnedyeHne HUKENST U3 PYABI IPOU3BOAUTCS TTyTeM (hJIOTAIINK B KOHIICH-
TpaT, 3aTeM METALTYPruYecKUM CIOCOOOM C 3JIEKTPOIUIABKOM, MOCIEIyI0-
UM OTHEJIEHWEM OT MEIM, BOCCTAHOBJIEHHWEM B SJIEKTPOIYTOBBIX IeyYax
¥ OYUCTKOU BJIEKTPUIECKUM CTIOCOOOM.

Kobaasm (Co) — cepblit co c1abbIM po30BaTbiM OTTEHKOM MeTayll. Mc-
TOJTB3YETCSI B XUMUUYECKOUM 1 ONTUYECKOU TTPOMBIIIUIEHHOCTH, TIPUTOTOBJIE-
HUW KpacokK, KEpaMUKH!, IMaJIM, TBEPJBIX CIUIABOB, M3TOTOBJICHUNA MarHU-
TOB, KAYECTBEHHOM CTaJIM, OTBETCTBEHHBIX KOHCTPYKIINH B PAKETHON TEXHU-
Ke, aBUALMOHHBIX TYPOMH M aTOMHBIX peakTopoB. Kitapk koGansta 3 « 10°3%.
OcHoBHBIE MUHEpaTbl KoOabTa: TMHHEUT C03S4, KOOATBTOHOCHBI MTUPUT
(Fe, Co)S;, kobanetuH CoAsS, cadbdmoputr CoAS,;, chepoKoOaIbTUT
Co(CO3) u np. 1o reHe3ucy MECTOPOXIECHUS KOOAIBTa OTHOCSTCS K MarMa-
TUYECKUM, CKAPHOBBIM TMIPOTEPMAIBHBIM TPYIIIIAM W TPYIITE KOPHI BhIBE-
TpuBaHUs. M3BNeueHre KobaabTa JOCTATOYHO CJIOXHOE, BKITIOYAET MOJyJe-
HUE KOHIIEHTPATOB Yallle BMECTE C HUKEJIeM, 3aTeM MEeTaJLTypruyeckoe,
XUMUYECKOE U JIEKTPOTUTUIECKOE BBIZICIIEHUE W OUUCTKY.
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Maenuii (Mg) — cepedpucTto-6enblii MeTasl1. CrlaBbl MarHUs ¢ aTIOMUHM-
€M WX [IUHKOM U PEIKO3EMEIbHBIMUA METa/UIaMU UCTIOIb3YIOTCS B aBUALIUH,
PEaKTUBHOI TEXHUKE, TPU U3TOTOBJICHUU SACPHBIX PEaKTOPOB, NETalei MO-
TOPOB, MPUOOPOB, JIETKOBBIX aBTOMOOWJIEN, MACISIHBIX HACOCOB, OTOOMHBIX
MOJIOTKOB, (DOTO- U KMHOAIIMAPATypbl U OMHOKJIEH. B uMcTOM BUIe MarHui
HCTOJIb3YETCSI KaK BOCCTAHOBUTENb B IPOU3BOICTBE BAHAIMS, XpPOMa, TUTAHA,
rabHUs, ypaHa v ap., 711 U3TOTOBJICHUSI OCBETUTETbHBIX Y CUTHAJIbHBIX PAKET,
TPaCCUPYIOLIUX ITyJIb, CHAPSIIOB 3aKUTAaTeIbHbIX 00MO, B MenuivHe. B Buze
XUMWYECKUX COENMHEHUI OH UCITOJIb3YeTCS B TPOU3BOACTBE LIEMEHTA, OTHE-
YIOPHOTO KUPIAYA, PE3UHBI, B TEKCTWIBHOMN, OYMaXXHOU! MPOMBIIIJIEHHOCTH,
B opraHudeckoit xumun. Kmapk maraust 1,87%. OCHOBHBIMUA MUHepajiaMu
MmarHus sgeisgiorcsa gonomutr CaMg(COj),, marHesut MgCOj3, Opycur
Mg(OH),, xapramumut MgCl, KCIgH,0 u 6utrodpur MgCl, « 6H,0.

ITo reHe3ucy MeCTOPOXIEHUS MarHusl OTHOCSTCS K OCaTOYHBIM U MeTa-
Mopduueckum. M3BiieyeHrE TPOUCXOAUT B OCHOBHOM ITyTEM 3JIEKTPOJIM3a
C MOCJIEAYIOINM paMHUPOBAHUEM B TUTEJIBHBIX JIEKTPOIEYax U OYUCTKOM
cybonmmanyen B BAKyyMe.

Boasgppam (W) — TyromniaaBKuid, TSKeIbld METaJLJI CBETJIO-CEPOTO 1IBETA.
Hcnonb3yeTcss B IPOMBIIIUIEHHOCTH B KAUECTBE JOOABKU K CTaJISIM — MOBBI-
IIIaeT €e MPOYHOCTh, YIIPYTOCTh U TYTOILJIAaBKOCTh. BMecTe ¢ XpoMOM, HUKe-
JIEM, X€JIE30M U KOOAJTETOM MPUMEHSIETCS JJ1s1 UBTOTOBJICHUS KapOuaa BOJIb-
¢dpaMa — CBEepXTBEPIOTO CIUIaBa [UISI OBICTPOPEXYIIUX BBICOKOKAYECTBEH-
HBIX MHCTPYMEHTOB. DBoJbllIoe KOJUYeCTBO BoJb(dpamMa UCIOIb3YeTCs IS
WU3TOTOBJIEHUS CITeIIMAIbHbBIX cTajieil. BonbdpamMoBble CIUTaBbl TPUMEHSIOT-
Cs B DJIEKTPOXUMUM, IJISI U3TOTOBJICHUST PAAUOIAMII, HATEW HAKATUBAHUS,
PEHTIeHOBCKMX TPY6OK U T. . Kitapk Bobdpama 1,3« 10* %. BaxHoe 1po-
MBIIJIEHHOE 3HAaY€HWE MMEIOT MUHEpaibl Boidbdpama: Boibbpamut (Mn,
Fe)WOy, riooueputr MnWOy, depdbeput FeWOy, mieenut CaWOy.

B ocHOBHOM MecTOpoXIeHUsT BoJb(hpaMa MPUYypPOYEHBI K KOHTAKTOBO-
METacOMaTUYECKUM (ILIEEJIUTOBbIE CKAPHbBI), TUAPOTEPMATBHBIM (KUJIbHbBIE
MECTOPOXIECHUS) U POCCHITISIM.

KoHueHTpat Bosbdpama U3 pyasl MOIydaroT myTeM GhJIoTaluu, a u3Bjede-
HUE €ro U3 KOHIIEHTPATa OCYILECTBIISIOT TUAPOMETAILTYPTUYECKUM CTIOCOOOM.

Moau60en (Mo) — cepeOPUCTO-CEePHIil METAJLT C TEMIICPATYPOIl TTABJICHUS
2620 °C. Ucronb3yeTcsl B IPOMBIIIJICHHOCTH KaK JIETUPYIOIIast 106aBKa st
TOTYYEeHUS CIIEUATIBHOW CTaIv, TPUMEHSIEMOI B MAIMHOCTPOEHU U, U3TOTO-
BJIEHWU OPYIUIHBIX 1 BUHTOBOYHBIX CTBOJIOB, OpOHU 7151 KOopabJeil, OpoHe-
OOITHBIX CHAPSIIOB, IAPUKOBBIX M POJTMKOBBIX TTOAITUITHUKOB. B uncToM Bume
HCTOJIb3YETCSI B 3JIEKTPOBAKYYMHON MPOMBIIUIEHHOCTH U B PalUOTEXHUKE,
JUIST TIOKPBITUSI KOCMUYECKMX KOpPadsieil, Kak KOHCTPYKIIMOHHBIA MaTepuas
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B SIIEPHBIX PeakToOpax, KOCMUYECKUX KOPaOJIsiX, B XUMUUECKOM 1 KOKEBEH-
HOIl TIpoMBbILIIeHHOCTsIX. Kitapk momm6neHa 1,7 « 10%%. TTpoMbluieHHO®
3HaYE€HUE WMEIT MUHEpalbl: MonuoneHUT MoS,, moseumt CaMoOg4
U ByJab(heHut PbMoy.

ITo reHesucy MecTOpoOXIEeHUMST MOJHMOIEHA OTHOCSITCS K IK30TEHHBIM
TMOCTMAarMaTMYeCKMM: K KOHTaKTOBO-METaCOMaTUYEeCKUM (CKapHaM), Tpe-
3eTHOBBIM U TUAPOTEPMAJILHBIM.

M3BrieyeHue U3 pyabl OCYIIECTBISIOT (hI0oTalMel B KOHIIEHTPAT, U3 KOTO-
pOro IMyTeM O0XUTa B KUIISIIIEM CJI0€ TIOJIyYaloT Orapok, a 3aTeéM BO3TOHKOM
WIN BBIIETAYNBAHUEM METAJUTMYECKUIA MOJTUOACH.

Meds (Cu) — MeTasut xenroro 1Bera. [IInpoko mpuMeHsieTcsl B MallimHO-
CTPOEHMU, XUMUYECKON TPOMBINIJIEHHOCTH, 3JIEKTPOTEXHUKE, CYIOCTPO-
€HUW, B U3TOTOBJICHWM MOHET, HJIsI MPOU3BOACTBA JIATYyHW B CILIaBax
C IMHKOM, OpOH3BI B CIUIaBaX C OJIOBOM, CIELMAIbHON OpOH3bI B CILIaBax
C AIOMUHMEM, CBHHLIOM, KpeMHHeM U OepwimeM. Kiapk mean 1+ 102%.
Meneconepxaimux MUHEPAJIOB HACUUThIBaeTCsT okojio 170, cpeay HUX Maia-
xut Cuy(OH),CO3, azypur Cu(OH), CO3 n3BecTHbIE KaK MOAETOYHbIE KaM-
Hu. [IpombieHHOe 3HayeHUe umeroT xaiapbkonuput CuFeS;, 6opHUT
CusFeS4, xoBemmuH CuS, sHaprut CusAsSs, Kybanut CuFe,Sy, xanbko3nH
Cu,S u kynput CuyO. T1poMbIlIUIEHHOE 3HAaY€HUE UMEIOT SHIOTeHHbIE Mar-
MaThYeCKue, KapOOHATUTOBbIE, KOHTAKTOBO-METACOMaTUYECKUE, TUIPOTEP-
MaJIbHbIE Y 9K30TeHHbIe MHPWIBTPAIIMOHHBIE ¥ OCATOYHbBIE MECTOPOXKICHUS.

MenHbIil KOHIIEHTPAT U3 PYABI MOTyYaloT (ioTalueil, KOTOpbIA B OTpa-
JKaTeJIbHBIX TIeUax TMeperUiaBisieTcsl B IITEHH U 3aTeM B KOHBEpPTepax B Uep-
HOBYIO Menb. [locnenHss moaBepraeTcsi OTHEBOMY W 3JIEKTPOJIUTUYECKOMY
papMHUPOBAHUIO.

Hunx (Zn) — cuHeBaro-6enbIii Metaml. [To MaciiTabaM MCMOJB30BAHUS
CPeIM IIBETHBIX METAJUIOB 3aHMMaeT TepBoe MecTo. OKkoo 40% ero unmet Ha
TOKPBITUE IS 3alllUThI CTAIM U XeJie3a. B cruiaBax ¢ Menblo MpUMEHSIETCS
JUIST POM3BOJICTBA JIATYHHU, B CIIaBE C MEABIO U OJIOBOM — OPOH3BI, C IPYTH-
MW METaJUTaMU — JIJIST TIOJTyYeHMS TUTIOTpadCKUX 1 aHTU(hPUKITMOHHBIX CTIa-
BOB. B uncTOM BUIle IIMHK MCTIONIB3YETCS IS TTPOU3BOJICTBA TATbBAHMUECKUX
3JIEMEHTOB, KJIUIe B mojurpadnn. XUMWYECKUE COEAMHEHUS ITWHKA WC-
TMOJIb3YIOTCS MPU U3TOTOBJIEHUU MOJTYITPOBOJIHUKOB, KPACKU, OEJIOTO CTEKJIA,
CBETAIIMXCI 9KPAHOB TEJIEBU30POB, OCHIIIOrpacdoB, PEHTTEHOBCKHUX allna-
paroB. Kitapk tmtka 8,3 « 103%. 13 n3BecTHBIX 66 LIMHKCOAEPXKALLIX MIUHE-
paJIOB MIaBHEUIIUMU SBJISI0TCS chanepuT ZnS, cMUTCOHUT ZnCO3.

ITo reHe3ncy MeCTOPOXKACHUS IIMHKA OTHOCSATCS K CKAPHOBBIM, TUAPOTEP-
MaJIbHBIM U MeTaMophu30BaHHBIM. [loydeHre MHKA U3 PyAbl BKITIOYAET
(otanuio, 0OKUT B KUITSIIIEM CJI0€, TUIPOMETALUTYPTUIO U SJIEKTPOJIN3.
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Ceuney (Pb) — Metam romyboBaTo-ceporo mBeta. IIInpoko UCIomb3yeTcs
JUTSI TIPOM3BOJICTBA aKKyMYJISITOPOB, allllapaTyphbl, CTOMKOI B arpeCCUBHBIX Ta-
3aX U XKUIKOCTSIX, TS 3AIIATHI OT PAAVMOAKTUBHBIX U3TyIEHMI, IUTsT 000JI0UeK
SJIEKTPUUYECKUX Kabeseid, M3TOTOBJIEHUsI TUTIOTPA(CKUX, TOAIIAITHUKOBBIX
CITJIAaBOB, MU3TOTOBJIEHUSI ETOHATOPOB B3PHIBUATHIX BEIIECTB M aHTUIETOHA-
LIMOHHBIX TIPUCATOK K KMIKOMY TOIUTMBY, KPacoK, B ONTUYECKOI TIPOMBI-
uvtenHoctH. Kitapk csunma 1,6+ 10°% M3 ussectHbix 180 MUHEpaioB mpo-
MBIIUIEHHOE 3HauyeHWe WMMeloT rajeHuT PbS, mxemcoHnt Pby FeSbgSig,
Oynanxeput PbsSbsSi;, OypHoHuTt PbCuSbS;, uepyccur PbCOj3, anrnesur
PbSO;,.

Tenesnc MecTopoXaeHMI CBUHIIA U ITMHKA aHAJIOTMYeH. MeTamnaeckuii
CBHUHEII MOJIyYaloT MyTeM o0Kura (arJioMepaluu) KOHLIEHTpaTa C MOoCAeaylo-
IIIUM BOCCTAaHOBJICHUEM U OUYMCTKOM.

01060 (Sn) — 6enplil MeTauL. Mlciomb3yeTcs It TToITydeHUs OpoH3, 6a001-
TOB, TIPUTIOEB, TUTIOTPA(CKMX CITIABOB, TSI TIOKPHITHS XKECTH, TIPU U3TOTO-
BJICHMH >KapOCTOMKIX SMaJleil, TIasypeil n Kpacok. Kiapk onosa 2,5+ 10%.
MuHepansl o70Ba MajouuciieHHbl. OCHOBHBIM MWHEPAJIOM, MMEIOIIUM
MPOMBIIIIJIEHHOE 3HAUYeHUE, SBIsIeTcs KaccutepuT SnOj, a Takke CTAHHUH
CuyFeSnSy, Twnmmur SnSPbS, dpankent PbsSniSbySi4. Mectopoxnenus
0JIOBA TEHETUYECKN OTHOCSATCS K SHAOTEHHBIM TIeTMAaTUTOBBIM, KOHTAKTOBO-
METAaCOMAaTUYECKUM 1 THAPOTePMATBHBIM M 9K30T€HHBIM POCCHITISIM.

[MonydyeHnue u3 pyabpl OCHOBAaHO Ha (JioTaluu, 00XUTe KOHIIEHTpaTa,
IUIaBKEe B 2JIEKTPUYECKMX WM TUIa3MEHHBIX Tedax C mocienyloei
OYUCTKOM.

Aaromunuit (Al) — OenbIit 1eTKuit MeTa1. MIcrionb3yeTcs B BUAE CIIJIaBOB
C MeZIbl0, KPEMHUEM (CWIYMUH), MarHUEM (KOJbYYTaTlOMUHUI), MapraHleM
(IOpaTfOMUHWIA), [IMHKOM (MarHajl), HUKeJeM (2JIEKTPOH), B CaMOJIETO-
CTPOEHUU, PAKETOCTPOCHUH, CTPOUTENHHOUN MHIYCTPUM, MAIIIMHOCTPOCHUH,
CYyJIOCTPOEHUU, 3IEKTPOTEXHUUECKON MPOMBINIJIEHHOCTH, TPOU3BOACTBE
MPEIMETOB JOMAIITHETO 00uxoaa. B unMcToM Bue alfOMUHUI UCTIOTB3YeTCS
B TIPOM3BOJICTBE ITOJYIPOBOIHUKOB, OOJBIINX TEJICBU3MOHHBIX IKPAHOB,
3epKaJji, MaTepUajIoB JIJISI aTOMHON TEXHUKU, B KAUECTBE MTPUCATKU K pPaKeT-
HOMY TOTUTUBY. B BUIle OKMCH MCTIONB3YeTCS TSI TIOJYy9IeHUST KPUCTAJIIOB Py-
OuHa, candupa, KoOpyHaa, TypMaJMHa, Jieiikocandupa, Tornasa, UCIoJIb3ye-
MBIX B IOBEIMPHOM MPOMBIIIIJIEHHOCTH, U CTEKOJ, TPUMEHSIEMBIX B 3JIEKTPO-
TEXHUKE.

Kirapk amomunus 8,05%. U3BecTHO okoo 250 MuHepasioB, comepxka-
WX ATIOMUHW, HO TIPOMBITIUIEHHOE 3HAaY€HNE NMEIOT HECKOJIBKO: OEMUT 1
nuactiop Al,O3 ¢ HyO, ruapaprusuut Al,O33H,0, anmany3ut Al[SiO4]0,
cwuuMaHuT Al(AlSiOs), anyHut KA13[SO4]2(OH)g, Hedenmnu Na[AISOy],
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kaonmuHAT Aly[SigOg][OH]g. Baxueiimeil pynoii siBasieTcsl OOKCHT; IO
MUWHEPAJTBHOMY COCTaBY OOKCHUTOBBIE MECTOPOXIEHUS Pa3esIOTCS Ha TU-
JIPapTWIIATOBBIE U Auacnop-0émMuToBble. [0 TeHEe3ucy MecTOpOXICHUS
ATIOMUHUS OTHOCSITCSI K 9K30T€HHBIM MECTOPOXIEHUSIM BBIBETPUBAHUS
(oCTaTOYHBIE) U OCATOYHBIM.

AJIOMWHUI MOJTy4aroT MyTeM BJIEKTPoJM3a pacTBopa riuHo3zeMa Al,Oj
B kpuosute Najz[AlFg] mpu Ttemnepatype 950 °C, mpu HEBBICOKOM
HanpskeHuu 4—4,5 B, Ho Gosibiioit cuie Toka (1o 150 Teic. A).

Pmymsb (Hg) — cepeOpucTo-0ebiit TSKeIbIi MeTal, XKUAKUN MPU KOM-
HaTHOU Temmeparype. [IpuMeHsieTcsl TIpU M3TOTOBJIEHUM HAayYHBIX MPUOO-
POB, B3pBIBUATHIX BEIIECTB, KPACOK, B JMEKTPOTEXHNIECKOU M XUMUIECKOMN
TIPOMBIIIIEHHOCTH, SAEPHON SHEPreTHKe, METAJUTyPTUH TSI aMaibraMUApO-
BaHWUS 30JI0Ta U cepedbpa, MeTUIUHE.

Kuapxk pryru 8,3 * 10%. M3BectHO 0K0J10 20 MUHEPATIOB PTYTH, HO IJIAB-
HOE 3HaueHue uMeeT KuHoBaph HgS.

[To mponcxoXaeHNIo PTYTHBIE MECTOPOXIEHUS B OCHOBHOM OTHOCSTCS
K 9K30TE€HHBIM — TUIPOTEPMATbHBIM HU3KOTEMITEpaTypHbIM. [lomydaeHnne pTy-
T TIPOU3BOMIUTCST HETIOCPEACTBEHHO U3 PYIBI ITyTEM OKUCTUTETHHOTO 00KUTA.

Cypvma (Sb) — MeTalT cepeOPUCTO-0eIIOr0 IIBETa ¢ CHHEBATBIM OTTCHKOM.
ITpumeHsieTcs B OCHOBHOM B BUJIE CIUIABOB CO CBUHIIOM U OJIOBOM JUTSI aKKyMY-
JIITOPHBIX TJIACTUH, KaOETbHBIX 000JI0YEK, TIONIITUITHAKOB, CTJIABOB TSI TUTIO-
rpadckoro mprdTa, B BOCHHOM JIeJie — ISl U3TOTOBJICHUS ITYJb U IIPATTHEU.
B uncrtom Buzie MCTIONB3YeTCST B XMMUIECKON MIPOMBIIIITIEHHOCTH KaK JIETUPYIO-
1ast 106aBKa, B MOTYIPOBOJHUKOBBIX MaTepUaiaX, JIOMAHECLIEHTHBIX JIaMITaxX.

Knapk cypsMet 5 10°%. U3 120 mpocTEIX MUHEPAIOB IIABHOE TTPOMBI-
IIJIEHHOE 3HAYeHUE UMEET aHTUMOHUT SbyS3.

[To mponcxXoXIEeHUIO CypbMSIHBIE MECTOPOXIEHUSI OTHOCSITCS K 9K30T€H-
HBIM HU3KO- U CpeTHETEMITEPaTYPHBIM.

15t u3BNIeYeHUST CYPbMBI UCITOTB3YIOT TUPO- W TUIPOMETAILTYPTUIECKUI
nepenes pyabl MM KoHIeHTpata. O4ncTKa YepHON CypbMbI TIPOU3BOIUTCS
MyTeM 30HHON TUIaBKU B aTMOC(epe MHEPTHOTO rasa.

Bucmym (Bi) — cepebpucTo-cephlit METa1 C pO30BaThiIM OTTEHKOM. M-
TMOJIb3YeTCs [JIs1 TOJYYEeHUS JIETKOIUTABKUX CIUIABOB C OJIOBOM, CBUHIIOM
¥ KagMueM, M3TOTOBJIEHUS TUTEHHBIX (hopM, amaieil, B ¢paphopoBoii Tpo-
MBIIIJIEHHOCTH, TIPOU3BOJICTBE OINTUYECKOTO CTEKJa, B 2JIEKTPUUECKON
anmnapaType, aTOMHOI TeXHUKE U (papMalleBTUYECKON MTPOMBIIUIEHHOCTH.

Knapk BucmyTa 9+ 107%. OH BXOIUT B COCTAB MOMMMETATNIECKHX Py
CBUHIIOBO-IIMHKOBBIX, METHBIX, MOJIMOIEHO-KOOAIBTOBBIX U OJIOBTHHOBOJIb-
(dpamoBbix. CoOCTBEHHBIE MUHEPAIBI: BACMYTHH B)S3, BUCMYyT caMOpOnHBIiA,
oucMut BiyO3. Pynbl, U3 KOTOPBIX U3BIEKAETCS BUCMYT, IO MTPOUCXOXKIECHUIO
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OTHOCSITCS K 9K30T€HHBIM KOHTAKTOBO-METACOMATUIECKIM U TUAPOTEPMAITh-
HbIM. [ToJydatloT BUCMYT TIPU OTHEBOM papMHUPOBAHUM YEPHOBOTO CBUHIIA.
Beinenenvie B YucTOM BUie TIPOM3BOIUTCS IyTeM papMHUPOBAHUS TIOM 1IIe-
JIOYHBIMHU (hITIOCaMM, TIPOTYBAHUS YepPe3 PacIIaB MeTa/lIa XJiopa U Jp.

JIparoueHHble METAJLIbI

3010mo (Au) — TSKEJTBIN METaJUT KeJITOTO 1BeTa. B ycioBusIx ToBapHO-
ro MPOU3BOJCTBA BBHIMOJIHSAET (DYHKIIMIO IeHEer. B Buae criaBoB ¢ Menblo
HCIIONIb3YETCSd B IOBEJUPHON MPOMBIIUIEHHOCTA, MEIUIIAHE, B CIUIaBax
C TUIATUHOM U cepeOpOM — B JIEKTPOHUKE, MIPU U3TOTOBJICHUU XUMUAYECKU
CTOMKOI ammapatyphbl. 30JI0TO MCIOJb3YyeTCsl B apXUTeKType U dapdopo-
BOW MPOMBIIIEHHOCTA B BUJE IO30JIOThl, B XMMUYECKOW MPOMBIIII-
JIEHHOCTH, MPOU3BOJCTBE UCKYCCTBEHHBIX BOJIOKOH, PAKETHOW U KOCMUYE-
CKOW TEXHUKE.

Kuapk 3o0mmota 4,3 « 107%. B pyzax 30JI0T0 B OCHOBHOM HaXOIWTCSI B Ca-
MOPOJHOM COCTOSTHUM U PEAKO 00pa3yeT MUHEPAJIbI C CEIEHOM, TEJLTYpOM,
cypbMoOit M BUCMyTOM. KOHIIEHTpaluuy 30710Ta BCTPEYaroTCs BO BCEX SHIO0-
TE€HHBIX TEHETUYECKUX TPYIIaXx, 3a UCKIIOUEHUEM ITETMATUTOB, B IBYX 9K30-
TeHHBIX TPYIIIax — BBHIBETPUBAHUS M OCAJOYHON W B MeTaMOp(OTEeHHOIA.
KpymnHbele pOMBINIZIEHHBIE MECTOPOXIECHUS UMEIOT TUAPOTEpMaibHOE
MPOUCXOXIECHUE, TPUYPOUEHBI K 30HAM OKHUCIECHUS CYIb(MUIHBIX MECTO-
poOXaeHU (Kene3Hble HUISTBI), TMOAABISIONee OOMbIIMHCTBO OTHOCUTCS
K METaMOPOUYECKAM MECTOPOXIACHUSIM — COBPEMEHHBIM U APEBHUM POC-
ChITISIM. M3BNIeUeHME 30J10Ta CBSI3aHO C 00OTallleHUeM — aMaJibraiuyei (cMma-
3bIBaHUE PTYTHIO) U LIMAHUPOBAHUEM, 3aTEM OUMCTKON (appuHaxkeM) aek-
TPOJU30M.

Ilhamuna (Pt) — TsoKenslil TyromiaaBkuil Metaul. [lnaTuHa B mpuponHOM
COCTOSTHUM SIBJISIETCS TBEPIBIM pacTBOpoM pyTeHus Ru, ponust Rh, mamnanus
Pd, ocmus Os u upunus Ir.

IlnaTvHa U YACTUYHO METAJIJIBI €€ TPYIIBI UCTIONb3YIOTCS PU U3TOTO-
BJICHUM XWUMUUYECKOW TIOCYABI, YacTel ammapaTrypbl IS XUMWYECKUX
3aBooB. [lllaTUHA B YMCTOM BUJIE UCTIOJB3YeTCS B IOBEJIUPHON MPOMBI-
IIJIEHHOCTU, DJIEKTPO- W PAIUOTEXHUKE, aBTOMATUKE, TeJIeMEXaHUKeE,
MEIUIIMHE, XUMUYECKOW MPOMBIIIIEHHOCTA B Ka4YeCTBE KaTaJIu3aTOpPOB,
JUTSL U3TOTOBJIEHUST (PUIIBTPOB HEUTPATIU3ATOPOB BBIXJIOMMHBIX Ta30B aBTO-
MoOue.

Hpuouii B BUie CTijlaBa UCTIOIb3YETCS MIJIST U3TOTOBJIEHUST 3TAJIOHOB MEPhI
U Beca, a TAaKXKe TUTJIeH, B KOTOPBIX BBIPAIIUBAIOT KPUCTAILIBI LIS JIa3€POB.
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N3 crutaBa wpunmnst 1 ocCMUs IEAlOT IeTaayd MPUOOPOB OTBETCTBEHHOTO
Ha3HAuYeHMS — TIOACTaBKMW JJISI KOMIIACOB, TPYXWH, a TakKe HarJlaBKU
Ha TIepbhs aBTOPYYEK.

Poouii ipuMeHsIETCSI B OCHOBHOM JIJTS TIOJTyYeHUSI TIOBEPXHOCTEM pediex-
TOPOB M 3epKaj npubopoB. [layutaguii UCTIONb3YeTCSI B IOBEIMPHOM JeJie
¥ KaK KaTaju3aTrop B XMMUIECKOM TTPOU3BOJICTBE.

Ocmuii IpUMEHSIETCST KaK KaTain3aTop JUII CUHTE3a aMMUaKa, TUApaTh-
pOBaHUS OPraHWYECKMX COCOWHEHMI, B KadyeCTBE JIETUPYIOIIEei MOOaBKU
B CBEPXTBEPIBIX CIUIaBaX, 00JIaJAIONINX BEICOKON N3HOCOYCTOMYMBOCTHIO.

[natnHa u ee MeTauTbl B MPUPONIE PEIKU, HAXOMSATCS B PACCESTHHOM
cocrossHuu. CaMble peiKue W3 HUX B 3€MHOU KOpe — POIUIl WM WPUIUIA.
Korapk mmatusst 1+ 10%%.

M3BecTtHO oKko0 50 MUHEpaJIOB MJIATUHOBOM Tpymnmbl. [lnaTtuHa, upu-
Wi, TaJjIaanuii B MECTOPOXIEHUSX BCTPEYAIOTCS B CaMOPOIHOM BHIE
U B BUe TBepabix pactBopoB ¢ Fe, Ni, Cu, Sn, Au, Os, Pb, Zn u Ag.

OcwMmuii, pyTeHUl U panuii o0pa3yloT TBepable pacTBopbl. Kpome Toro,
W3BECTHBI apCEHWIbI, CyJIb(oapceHUIbl U CyTbMUIbl TIATUHBI, PYyTEHUS
Wnayianus.

[To reHe3ncy MecTOpOXIeHUS TUIATUHBI OTHOCSITCS K MarMaTU4ecKuM,
TUIPOTEPMATBHBIM M pOCCHITHBIM. [lojlydeHue TUTaTUHBI U3 METAIIOB €e
TPYNIBl B YACTOM BUJE COTIPSIKEHO C OOJIBIIMMU 3aTpaTaMy Ha PEaKTUBBI
¥ TIPOBEICHUE CJIIOXKHBIX IMPOIIECCOB.

Cepeopo (Ag) — MeTtaiu1 6ejoro 1BeTa. Mcmonb3yeTcs B I0BEIMPHOM IIPO-
MBIIIJIEHHOCTH, U3TOTOBJIEHUY OBITOBOM 1 JTAOOPATOPHOI TTOCYTbI, 3JIEKTPO-
TEXHUYECKOI TTPOMBITIUIEHHOCTH, PAANOTEXHUKE W PAINOITEKTPOHUKE, [T
WU3TOTOBJIEHUS KUHO- Y (DPOTOMATEepUATIOB, CEPEOPSTHO-IIMHKOBBIX U CEPEOPsI-
HO-KaJIUEBBIX aKKYMYJISITOPOB, alapaTyphbl B MUIIEBOI TTPOMBITTUIEHHOCTH,
B KaueCTBe KaTajim3aTopa JUisl CHHTe3a HEOPTaHMYEeCKNX M OPTaHUYECKUX Be-
IIECTB, OYUCTKU BOJIBI.

Kitapk cepeGpa 7 * 100%. Cepebpo BeTpeuaetcs: B caMOPOIHOM BHIE, BXO-
JIUT B COCTaB TTOJIMMETAJUTNUECKUX pyI. OCHOBHBIE MUTHEPAJIBI: apTeHTUT Ag)S,
npyctuT AgpAsS3;, mpapruput Agi3SbS,, ctedanut AgsSbS,, monubazut
(Ag, Cu)16SbyS1|, kepapruput AgCl. MectopoxaeHusi cepedpa OTHOCSTCS
K TUIpOTEpMaIbHBIM Bcex ¢hopMmariuii. bosbimas yacte cepedpa m3BieKaeTcst
MOMYTHO U3 NoJuMeTauimdeckux pya. [1pu ussneyeHun cepedpa U3 cepedpo-
¥ 30JI0TOCOJIEPXKAIIUX PYI UCTIONB3YIOT METO IMAHUPOBAHUS — PACTBOPEHUS
cepebpa B 11IeJIOYHOM PAcTBOPE IIMAHUTA HATPUST, M3 METHBIX Py €T0 BHITUIAB-
JITIOT BMECTE C YEPHOBOW MEIbIO, a 3aTeM BBIIEISIIOT M3 aHOMHOTO IIaMa
TyTeM 3JIEKTPOJIN3a, U3 CBUHIIOBO-TIMHKOBBIX DYl — TTPU BO3TOHKE U JIEKTPO-
JIMTAYECKOM OYNCTKE.
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PanuoakTuBHbIE MeTAJLIbI

Ypan (U) — cepebpucto-06enblii MeTal C TrojJyOOBaTBIM OTTEHKOM.
Hcnonp3yeTcss KaK UCTOYHUK TIOJTYYEHUSI aTOMHOW 3HEPTUM, B KayeCTBE
TOPIOYETO JUISI aTOMHBIX 3JIEKTPOCTAHIIMU, TETI0(MUKAIUU TOPOIOB, UHTEH-
cudukaunu 100b9u HeTH U rasza.

Kiapk ypana 2,5+ 10%%. O6lLiee KOIMYECTBO MUHEPAIOB, COIEPXKALINX
ypaH, okojio 100. OCHOBHOE MPOMBIIILJIEHHOE 3HaYeHe UMEIOT 12, cpeay HUX
HacTypaH (ypaHoBas cmoska) kUQO;<1UO3*mPbO, ypanunutr kUO,*
1UO3 * mPbO, ypanossie uepuu k(UTh) 1UO3 mPbO.

MecTopoxIeHus ypaHa OTHOCSITCS KO BCEM T€HETUYECKUM KJIaccaM: SH-
JIOTEHHBIM, SK30T€HHBIM, MeTamopbudeckuM. [IpomblluIeHHOE 3HAaYEeHUE
Cpeau SHAOTEHHBIX UMEIOT THAPOTEPMAIIBHBIE MECTOPOXIEHUS, CPEAU 9K30-
TeHHBIX — WHOWIBTPAIIMOHHBIE W OCAJOYHbIE M B METaMOP(OTEHHBIX —
MeTaMophUIECKHUE.

‘YpaH nosyyatoT U3 pyasl ITyTeM BbILIETIAYMBAHUS PACTBOPAMU CEPHOIA, THOT-
JTa a30THOW KWCJIOT WJIM PacTBOPaMU COZIBI, COPOLIME MIOHOOOMEHHBIMU CMOJIa-
MU U OYUCTKOM OPraHUYECKUMU PaCTBOPUTENISIMU. 1 TOTydeHUs conepKaHuiA
BBICOKOI YMCTOTHI MX MOABEPratoT ah(prUHAKHBIM OrepalvsM (OYKUCTKE).

Topuii (Th) — msarkuii cepedpucto-0eblii Metaul. Mcnob3yeTcsl B 271eKTpo-
BaKyyMHOI U 3JIEKTPOOCBETUTEIEHON TEXHUKE B KAYECTBE DJIEKTPOIIPOBOJHOTO
MaTtepuaia, IpU U3TOTOBJIEHUM SJIEKTPOHHOW W BOJB(MPAMOBOV HUTHU HaKaa,
B TOPUEBBIX peakTopax. J{ByOKUCh TOPUSI UMEET BBICOKYIO TEMITEPATYpPy TUIABIIE-
Hug (3050 °C), moaToMy OHa WCIIONB3YeTCs AJIST U3TOTOBJICHUS TUTTICH IS BbI-
TJIABKY OTHEYTIOPHBIX METAIUIOB (OCMUSL, Pausl, TUTATUHBI U JP.) U B KAYECTBE Ha-
TPeBAEMOT0 3JIeMEHTA TSI A7iekTporieueit. CritaBbl ¢ MArHUEM Y MApTaHIIEM MTPU-
MEHSIIOTCS B peaKTMBHOI aBUALIMM 1 PaKeTHOM TexryKe. Kimapk topust 1,3 « 10°3%.

OcHoBHBIMU MUHEepasiaMu Topus sBisttoTcs MoHauuT (Cr, Th)[(P, Si)Oy4],
topuT ThSiO4 u Topuanut ThO,.

ITo reHe3ucy MeCTOpOXIEHUS TOPUS OTHOCSITCS K S9HIOTE€HHBIM — MarMa-
TUYECKUM, TIETMaTUTOBBIM, BBICOKOTEMIIEPATYPHBIM TUAPOTEPMAIBHBIM
U 5K30T€HHBIM — pOoCChINsIM. Topuil u3BIeKaeTcs, MIaBHBIM 00pa3oM, U3 MO-
HAIIMTOBBIX KOHIIEHTPATOB CYJIb(PUTU3AIUEN, T. €. 00paOOTKOI KOHIIEHTPUPO-
BaHHOW cepHoii kucnotoil ipu 200 °C ¢ pacTtBopeHueM 1enouu npu 140 °C,
C MOCJIEAYIOIIMM BOCCTAHOBJIIEHUEM WU SJIEKTPOIU30M. I TTonydeHus To-
pUS BBICOKOU YHCTOTBI MOJIB3YIOTCS METOIOM TEPMUYECKON JUCCOLMAIINAN.

Paouii (Ra) — cepedbprcTo-6emprii MeTaiut. Mcrionb3yeTcst B MEIULIMHE, TS
TIPUTOTOBJICHUST CBETSIINXCS COCTAaBOB U HEWUTPOHHBIX MCTOYHUKOB. Pamuit
Ype3BBIYAITHO PEOKUIA U PACCESHHBIA SJIEMEHT, CONEPXUTCS B OCHOBHOM
B ypaHOBBIX pyaax (B 1 T ypaHa coaepxutcs He 6ogee 0,34 T pagus).
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Penkue metayuibl

Huo6uii (Nb) — MeTa cepo-cTaibHOTO 11BeTa. McImonb3yeTcs B KagecTBe
JIETUPYIOIIEei J00aBKY TSI CO3MaHMST KOHCTPYKIIMOHHBIX KMCIOTOYTTOPHBIX
W MaJOTIPOYHBIX CTajieil, CBEPXITPOBOISAIINX CIUIABOB, MPUMEHSIEMBbIX
B aBMallUM, OOPTOBOI arapaType CIYyTHUKOB, aTOMHBIX peakTopax, IMpu
CTPOUTEILCTBE MOCTOB, B CYIOCTPOEHUM, TIPOU3BOACTBE XKEJIE3HOTOPOXKHO-
TO ¥ TOPHOTO 000OPYIOBaHMS, B MEAUIIMHE (TIPOU3BOICTBO HUTEM IJIST CIIIN-
BaHUS CYXOXWINH, COCYIOB, HEPBHBIX BOJIOKOH).

Tanmaa (Ta) — Metann ceporo uBeta. [IpuMeHseTcsl B 3J€KTPOTEXHUKE,
3JIEKTPOHUKE, B TIPOM3BOJACTBE CBEPXKAPOIPOUYHBIX CIIIABOB, TpeIHA3HA-
YEHHBIX [JII KOCMUYECKUX KOpabieil, CITyTHWUKOB, IJIsI W3TOTOBJICHUS
KHCTIOTOYTIOPHO# armapatypbl. Ha ocHOBe TaHTaja co3maHbl caMble TYyro-
IUIaBKUE cIuiaBbl ¢ Temrepatypoil miasineHus 4400 °C. KapOun taHTana
00J1a1aeT TBEPAOCTHIO, TIPUOJIMIKAIONIEHCS K TBEPIOCTH aTMa30B.

Kotapk tanTana 2,5+ 104%, Huo6ust — 2+ 10°3%.

MuHepasbl 5TUX METAJUIOB MPEICTABIISIOT OO0 MPUPOJHOE KOMILIEKC-
HOe coequHeHue. [JTaBHBIMU SIBIISTIOTCSI MUHEPAJIBl TPYIITBI KOJyMOUT-TaH-
tanuta (Fe, Mn)(Nb, Ta);0Og¢, nonaput (Na, Ca, Cl)(TiNb, Ta)O3 u rpynn
nuxiop — Mmukpoaut (Ca, Na), (Nb, Ta),0¢ (OH, F).

MecTopoxXneHusT TTPOMBIIIUIEHHOTO 3HAYEHMST OTHOCSTCSI K DHIOTEeH-
HBIM — MarMaTU4eCcKuM, MIeTMaTUTOBBIM, KAPOOHATUTOBBHIM U KOHTAKTOBO-
METacOMaTUYECKUM U BK30TEHHBIM — JJTIOBUAJIBHBIM U ACTIOBUATHLHBIM
pocceimnsiM. [TomydyeHre HUOOUMS M TaHTaja BKITIOYAET TTPOIIECCHl BCKPBITHS
KOHIIEHTpAaTa, pa3aeieHrst HHOOWS 1 TaHTasia, BOCCTAHOBJICHUS U paUHU-
pOBaHMSI.

bepuaauii (Be) — nerkuii cBeT10-cepblili MeTaL1. ABiIsIeTCS] OTHUM U3 BaX-
HEUWIIMX MeTaUIOB, IPUMEHSIEMBIX B MPOMBINIJICHHOCTH. biaromapsi cBoum
CBOICTBAM — MaJIOi TUIOTHOCTHU, BBICOKOMY MOJIYJIIO YIIPYTOCTH, CAMOM BBI-
COKOWl TPOYHOCTU CPEeAW METaJJIOB, OepWIIUil HIUPOKO TPUMEHSIETCS
B aTOMHOW TEXHUKE JIJISI U3TOTOBJICHUS 3aMeUINTeNIelt U oTpaxaresieil Heii-
TPOHOB B aTOMHBIX peakTopaX, aBUAllMOHHOMN, PaKeTHOW M KOCMUYECKOM
TEXHUKE, B IPUOOPOCTPOCHUH, TP U3TOTOBJIIEHNN MUKPOCKOIIOB, B 3JIEK-
TPOHUKE, DJIEKTPOTEXHUKE, IS TIOJTyYEHUSI CITEIIMAIBHBIX CTUIABOB C MEJIBIO,
MarHueMm, aTIOMUHUEM U IPYTUMU METaJlJIaMU, JIJISI U3TOTOBJICHMS IeTajieit ca-
MOJIETOB, JBUTATeNIell BHYTPEHHETO CTOpaHWsl, U3TOTOBJICHUS TIPYKWH U T.IT.

Kutapk Gepwnst 3,8 « 104%. B npupoze n3BecTHO 55 MUHEPaIOB Gepui-
JISL, CPEAV HUX MPOMBIIIJIEHHOE 3HaUueHne nMerot oepmi Bes Al (Sig Oyg),
xpuszobepuwin  Aly(BeOy), Oeptpanaut Bey(SipO7)(OH),, reabBuH
Mng(BeSiOy4)gS,, denakut Bey SiOy.
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ITo reHe3nWcy MPOMBIIUIEHHbBIE MECTOPOXIECHUS OEpUIUTUS OTHOCSTCS
K SHIOTE€HHBIM [TIETMAaTUTOBOM U TUAPOTEpMaIbHOM rpymmam. [ToyyaroTt me-
TaJUTMYECKUI OEpWILTUAN epeBOIOM Pyl B TUIPOOKUCH WU CYJIbGhaT, 3aTeM
€ro BBIIIEIAYMBAIOT, KPUCTAUIU3YIOT, BOCCTAHABIUBAIOT MarHUEM WIU
WU3BJICKAIOT TYTEM BJEeKTpoin3a. MeTaal BBICOKOW YKUCTOTHI MOTY4YaloT
TUCTWUISLKEN B BAKYyME WUJIU JIEKTPOJIUTUYECKUM PAOUHUPOBAHUEM.

Jlumuii (Li) — cepeOpucTo-0esblii caMblii JIETKUI MeTaJlJl, OH ILJIaBaeT
B OeH3uHe. [TpuMeHseTcs mpu Mporu3BOACTBE LIBETHBIX CIUIABOB HA XKeJIe3HOMN
OCHOBE CO CBUHIIOM, IMHKOM, MENIbIO, PTYTBIO, CYPbMOW M OJIOBOM. JIUTHIA
IIPOKO MTPUMEHSIETCS B SIIEPHON SHEPreTUKE M1 IPOU3BOACTBA TPUTUS, U3-
TOTOBJICHUS PETYIUPYIOIINX CTEPXKHEN B CUCTEME 3aIIUTHI PEAKTOPOB, B Ka-
YECTBE TEIUIOHOCUTENISI B YPAHOBBIX PEAKTOPAX, PACTBOPUTEINS YpaHa U TOPUS
B pEaKTOpe, B BOGHHOW TEXHUKE, 3JIEKTPOTEXHUYECKOUN MPOMBIIILUIEHHOCTH U
W3TOTOBJICHUU WIEJTOYHBIX aKKyMYJSITOPOB W MUKPOTaJIbBaHUYECKUX
5JIEMEHTOB B aTOMHOI TEXHUKE, SJIEKTPOHUKE, SIEPHON TeXHUKE, hoTorpa-
¢un, peHtreHorpaduu, Ipu CUHTE3€ OPTAHUYECKUX COCIUHEHWI, B MTAPO-
TEXHUKE, KePaMUYECKOW MPOMBIIUIEHHOCTH, TIPU MPOU3BOJCTBE MOJYIMPO-
BOJHUKOB, ONTUYECKUX CTEKOJ, JIEKTPUUYECKUX M30JSATOPOB, CMA30YHBIX
MaceJl, JJIs KOHIAALIMOHUPOBAHUS BO3yXa, B XOJIOAWIbHON TEXHUKE U T. M.

Krapk mutust 3,2+ 103%. DnaBHeHIINMM MPOMBIIIEHHBIMI MUHEpaJIa-
Mu JUTUS U3 30 M3BECTHBIX ABISIOTCS crionyMeH LiAlSipOg, aMOmuronut
LiAl[PO4](FOH), nmermmumonutr KLijs Alys [SiA1O1g](E, OH), u meramut
LiAI(Si4Oqy).

MecTopoxaeHus JUTUSI OTHOCSATCS K SHAOTEHHBIM — IerMaTUTOBBIM
U TUAPOTEPMAIIBHBIM U 9K30T€HHBIM — OCTAaTOYHBIM. COEeIUHEHUS JTUTUS
B METAJTMYECKUA JIMTUI TTOJTy4aloT ITyTEM 3JIEKTPOJIN3aA.

Tupxonuii (Zr) — TpPOYHBIN TIJACTUYHBIA MeTaJll cepeOpUcTO-0e0ro
1IBETA.

Tagpnuii (Hf) — xoBKwMit MeTasI.

0O06a MeTayly1a TPUMEHSIIOTCS B aTOMHOW U IPYTUX OTPACISIX TPOMBIIIIEH-
HOCTU. M3 crielManbHbBIX CIJIABOB LIMPKOHUS U3TOTOBJSIIOT OOOJIOYKU Te-
TUTOBBIAENSIONINX 3JIEMEHTOB, aTOMHBIX PEAKTOPOB; MOPOILIOK IUPKOHWUS
HCTIOJIb3YeTCS B TUPOTEXHUKE, B MPOU3BOACTBE OOCTIPUITIACOB, B SJIEKTPOBA-
KYyMHOI TeXHUWKE, IJIs TIPOM3BOACTBA (DOTOBCIMBIIIEK BBICOKON HAIeXHO-
CTU, U3TOTOBJICHUM IMbE30KEPAMUKU. B MalIMHOCTPOEHUU UCIHOJb3YIOTCS
CTaJli U CIUIABBI, JIETUPOBAHHbBIE IIUPKOHUEM, U CITJIaBbl HA OCHOBE CaMOTO
LIMPKOHWSI, B KEPAMUYECKOU MPOMBIIIULIEHHOCTU — JUIST UBTOTOBIEHUS (DyTe-
POBOK TIpY MPOU3BOACTBE MeTaLIOB. [adpHUIT XOpOIIIO MOTIoNIaeT HEUTPO-
HBbl U TO9TOMY MPUMEHSETCS IS OOpbObI ¢ panvalueil, ero CIUIaBbl WC-
TOJIB3YIOTCSI B KATOAHOW 3JICKTPOHUKE, TBEPABIN CIUIaB KapOUa0B radHus
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M TaHTaJla — caMblil TyroruiaBkuii Matepuan (teMneparypa riasieHus 4000 °C),
W3 HETO M3TOTOBJISTIOT TIEUH JIUIST BHITUTABKY TYTOTUTABKUX METAJUIOB U JleTalleit
pPEaKTUBHBIX JIBUTATEIIEH.

Kotapk umpkonust 1,7 « 102%, raduust 1+ 104%. OcHOBHBIMM MUHepaIa-
MM, B KOTOPBIX B KAYECTBE TPUMECH IIPUMEHSIETCSI UCXOMHBIN TaDHUA, STBIISI-
1oTcs tUpKoH ZrSi0y, asauanut (NaCa)s(Zr, Fe, Mn)[O, OHCI][Sig O;7 |
u 6annenent ZrO;.

[TpoMbIiuIeHHBIE MECTOPOKICHUS IIMPKOHUS U TadHUS OTHOCSTCS K 9H-
JIOTEHHBIM — MarMaTMYeCKWM W TIeTMaTUTOBBIM O0OpPa30BaHUSIM M 3K30T€H-
HBIM OCTaTOYHBIM MECTOPOXICHUSIM. TeXHOJIOTHSI TIONyYeHUs] ITUPKOHMS
v radHUSA U3 KOHIIEHTPATOB MCKITIOUMTENIbHO TPYAOeMKa, OHA BKITIOYAET:
XJIOpDUPOBaHWE B MPUCYTCTBUM YTJIsI, CTUTABJIEHWE C €KUM HATPOM, CTieKa-
HUE C U3BECTHIO, BHINICIAUYMBAHNE TPUMECei, KPUCTALTA3AINIO, TUAPOJIH-
TUYECKOE OCAKICHUE, SKCTPAKIINIO MOHOOOMEHHBIMM CMOJIaMU, TIJIaBJIeHUE
B BaKyyMHBIX JYTOBBIX TIeUax WU JIEKTPOHHO-Ty4EBOW CITOCOOOM.

Ie3uii (Cs) — cepeOpUCTO-0eIbIi MITKUIA TITYYUA MeTaI.

Pyououii (Rb) — Gectamnii cepedOprCcTO-0€IbIif MEeTaJII.

Le3uii 1 pyOManii BCTpeUaroTCsl B OMHUX U TeX K& MUHEpaIax.

Biraronapst MCKIIIOUNTETFHOMY CBOMCTBY 11€3UsI TIPW OOJTYyUYEHUU COJTHEY-
HBIMU, KOCMUUYECKUMU JIydaMU WJIU TIPU HarpeBaHWU OH CTAHOBUTCS MICTOY-
HUKOM TIOTOKA 2JIeKTpOoHOB. Lle3uii ncronb3yercst At Mporu3BOICTBA SMUC-
CHOHHBIX (POTOBIEMEHTOB, (DOTORNIEKTPOHHBIX YMHOXUTEIEH, JIEKTPOHHO-
ONTUYECKUX YMHOXWTENEH, COTHEUHbIX OaTtapeii. bosbiine rmepcrieKTUBbI
OTKPBIBAET MCITOIh30BAaHUE €r0 B KAaYeCTBE TOIUIMBA B MOHHBIX PAKETHBIX
JBUTATENISIX IS KOCMUYECKUX TIOJIETOB, MUISl TTOBBIIEHUS 3(DGhEKTUBHOCTH
paboTHI IJIa3MEHHBIX TEHEPATOPOB, T.€. HEMTOCPENCTBEHHBIX TTpeo0pa3oBaTe-
JIeW TETUIOBOU DHEPTUU B DJIEKTPUIECKYIO, UTO OCYIIIECTBIISIETCSI B MATHUTO-
ruapoauHamuyeckux (MIJ]) reHepaTopax W TEILTOAJIEKTPOHHBIX Mpeodpa-
3oBatessx (TOIT).

PyOuuii vcmomb3yeTcst 17151 U3TOTOBJIEHUSI MAaTHETOMETPOB.

Korapk nesust 3,7 « 104%, pyounus 1,5« 102%. O6a 511 51eMeHTa CHITbHO
paccestHbI B 3eMHOU KOpe, W JIUIITh HE3HAYNTEIbHAS YaCTh 3aKJII0YeHa B CO0-
CTBEHHBIX MUHepanax. COOCTBEHHO I1€3UEBHIMU MHWHEpaJIaMU SIBJISTIOTCSI
noutyuutT Cs(AlSipOg), BopoObeBUT BeyCsAly(SigO1g), aBoragpurt
(KCs)BF,. [TonydyeHnue 11e3ust 1 pyoOuaust OCHOBAHO HA XUMUYECKOM BbIeJIe-
HUW UX U3 MUHEpaja, KpUCTAJUTM3alNu 1 peKTudukanuu. Bce MuHepaist
OTHOCSITCSI K 9HIOTE€HHBIM TIETMaTUTOBBIM MECTOPOKICHUSIM.

Cmponyuii (Sr) — cepeOpMCTO-0eIbIif METaIT, B IIPUPOTHOM COCTOSTHUM
cTabWIbHbIE M30TOIBI C aTOMHBIM BecoM 84, 86, 87, u 88. Haubonee pac-
MpPOCTpaHEH M3O0TOIl ¢ aTOMHBIM BecoM 88. MCKYCCTBEHHO IMOJIyYeHHBbIE
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M30TOMBI CTPOHILIMS, 00pa3yolIrecs Npu AeJIEHUN ypaHa, UMEIOT aTOMHBIA
Bec 90 ¢ nmepuonom noaypacnana 27,7 roaa.

B npOMBIIIIEHHOCTH UCTIONB3YeTCS ISl U3TOTOBJIEHUS JIIOMUHOMOPOB,
¢doTO351eMeHTOB, MUPOGMOPHBIX CILUIABOB, ONTUYECKUX CTEKOJI, OKCHUIHBIX
KAaTOJIOB, SJIEKTPOHHBIX JIAMIT, MUPOTEXHUUECKUX U3MIEUNA, Tbe30KEPAMUKHU,
TJIa3ypy Y 3MaJIu JUIS1 TOKPHITUS (papdopa, cTany U KapompOYHBIX CIUIABOB,
XYIIOXECTBEHHBIX KPacoK.

Kutapk ctponimst 33,4 + 102°%.

BaxHelimmu MuHepaiaMu SIBISIIOTCS LeaecTuH SrSO4 U CTpOHLIMAaHUT
SrCOj3. MecTopoxaeHusI B OCHOBHOM MPUYPOYEHBI K OCaJOYHBIM MOPOAaM
B JIaTYHAaX U COJISTHBIX 03€pax.

PenkosemebHbIE METAJLIBI

K penkozemenbHbIM MeTa/uiaM (WIM JIJAHTAHOWAM) OTHOCSTCS: LEpUiA
Ce, nipazeogum Pr, Heongum Nd, npometuit Pm, camapuit Sm, eBponuii Eu,
ragonunuit Gd, tepobuit Tb, mucnposuit Dy, ronpmuit Ho, spbuii Er,
Tynuil Tm, utrep6uii Yb, moteuuii Lu. K 3Toli rpymme OTHOCSTCS CXOIHbINA
110 CBOVICTBaM JIaHTaH La 1 ero XuMmu4eckKue aHaJoTu: CKaHAUN SC U UTTPUIA
Y, conmepxalnuecsi BMECTE B MUHEPATbHOM ChIpbe. Jlo HETaBHET0 BpeMEHU
peaKo3eMeNbHbIE METAJUIbl UCTIONIb30BAIUCH B CIUIaBe (MUILI-METal) WA
TMPUMEHSJICS YNUCTBIA Liepuil 1 ero coenviHeHus. Ho B cBS3U ¢ pa3BUTHEM
ATOMHOU HEPreTUKU UHTEPEC K YMCTHIM PEAKO3EMETbHBIM METAJIJIaM 3Ha-
YUTEJIHO BO3poc. B HacTosIee Bpemst peaKo3eMeTbHbIe METAJLTBI UCTTOb-
3YIOTCSl B Pauo-, PEHTTEHO- U BJIEKTPOTEXHUKE, MPOU3BOJCTBE CTEKJIa
U KEPAaMUKU, B YEPHOU U LIBETHOW METAJUTypPTUM, JI1 TPOU3BOJCTBA CIIEIl-
YyryHa U CTajel, B XUMUYECKOU MPOMBIIIUIEHHOCTH, MEIUIIMHE U CETbCKOM
xo34iicTBe. Penko3eMeNbHbIE METAJJIBI B YUCTOM BUJE U CILIaBbl HA WX OC-
HOBE UCTMOJIb3YIOTCS B MPUOOPOCTPOECHUH, TPOU3BOACTBE MOTOPOB, TeHEpa-
TOPOB; OKCHIl CKaHIINSI, BXOASIIUI B cCOCTaB (PEPPUTOB, UCTIONIB3YETCS IS
WU3TOTOBJICHUS SJIEMEHTOB MaMITU B OBM, 3JIeKTpOHHBIX Yacax, IIBETHOM
TeJIeBUACHUM (€BPOMNUiA, UTTEpOUil), TPU KATATUTUYECKOM KpeKUHTEe Hed-
TU, B Jlazepax (HEOAWUM, WUTTEpOUii), 3JEKTPOHHON MPOMBIIUIEHHOCTH.
B atomHoIli sHepreTuke 6Jaromapsi CBOUM CBOWCTBAM 3aXBaThIBATh HEUTPO-
HBI TAJOJTUHU UCTIOIb3YETCS IS UBTOTOBJIEHUS 3allIUTHBIX SKPAHOB B MO/ -
BOJHBIX JIOAKAX C aTOMHBIMU ycTaHOBKaMu. CoJIM JIaHTaHa MPUMEHSIOTCS
B KaUueCTBE COOCAAUTENEH TS OTAEIEHUS IUTyTOHUS OT ypaHa U BbIACICHUS
HETNTYHUS.

Kitapk penkoseMeTbHBIX 351eMeHTOB U Topus 0,01%.
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K cOoOCTBEHHO peaKO3eMeNIbHBIM OTHOCATCS 65 MUHEPAIOB, B KOTOPBIX
conepxanue TR mpesbiaer 5—8%. OCHOBHBIMU MUHEpajaMU SIBJISIIOTCS
moHauut (Ce[CO3](OH, F), xcenotum Y[PQOy4], 6actHe3ut Ce[CO3](OH, F),
napusut Ca(Ce, La)CO3](OH,F), ranonunutr Y,FeBe;Si,Og, optut
(CaCl)ALF)3(0,0H), nomaputr (Na, Ca, Cc)(Ti, Ni)O3, u s1uMHUT
(Ce, CaTh)(Ti, Nb)Og.

PenkosemerbHBIC METAJUTBI TIPOMBIIIUIEHHOM KOHIICHTPAIIMN BCTPEYAIOT-
cs B DHIOTEHHBIX MECTOPOXKICHUSIX — MarMaTHMYeCKMX, KapOOHATUTOBHIX,
TUAPOTEPMATIBHBIX, B 9K30T€HHBIX — POCCHIIISIX M IIMHAX ¢ (pochaTHEIMU
PBIOHBIMM OCTaTKAMM M B METaMOP(POTEHHBIX MECTOPOXKICHUSIX.

[MomryyeHne MeTaJUTOB M3 PYIOBI CIIOXHBIA W JOPOTOCTOSIIMIA IIpoliecc.
OH BKITIOYAaeT B ceOS MHOXECTBO IIPOIIECCOB, B TOM UMCJIE 3KCTPAKIIMIO
OpPTaHMYECKUMU PACTBOPAMU U HOHOOOMEHHBIEC TIPOIICCCHI.

Paccesnnbie 371eMeHTBI (METAJLIbI)

K paccesHHbIM 37eMeHTaM oTHocsaTc: Kaamuid Cd, uHauit In, tannuit
T1, repmanuit Ge, raunii Ga, ceneH Se, Tesnyp Te, penuii Re. Mx kiapk ot
1-107% (Te, Re) mo 2,5+10°% (In). CaMOCTOATETLHBIX MECTOPOXICHMI
5TU MUHEPAJIbl HE 00PA3YIOT.

Kaomuit npuMeHsieTcs B TaJIbBAaHOTEXHUKE, IIPU M3TOTOBIICHUH JIETKUX
CIJIaBOB, 00OPYIOBaHUS ISl SIAEPHBIX peakTopoB. M3 criaBoB KaaMus U
MEIU U3TOTOBJISIOT MPOBOAA KOHTAKTHOU CETH 3JEKTPOTPAHCIIOPTa, eTa-
JIM aBTOMOOMJIEN, pagruoNpuOOpPOB, CIUIaBbl KaAMUSI C HUKEIEM U KaaMMUS
¢ cepeOpoM MAYT IJIs1 U3TOTOBJIEHUSI aKKYMYJISITOPOB. B uncToM Buae Kaa-
MUH UCIOJB3YETCS B KAUECTBE CTePXKHE peryJrMpoBaHUS aTOMHBIX peak-
TopoB. MuHepaiamMu Kaamusl sIBASIOTCS TpUHOKUT CdS, KCaHTOXpOUT
CdS(H,0), kanmocenut CdSe, moHtenoHuT CdO u otaBut CdCOj3. Kan-
MU OOBIYHO COAEPXKUTCS B CBUHIIOBO-LIMHKOBBIX U MEIHO-KOJYEIaHHbBIX
MECTOPOXICHUSIX.

Hnouii npuMeHsieTcs 1 CBEPXTOHKMX, HaMboIee TOJTOBPEMEHHBIX TT0-
KPBITUIA, UCITOJIB3YETCS B CILIaBaX C CEpeOPOM, OJJOBOM, CYPbMOU U IpYyTUMU
MmeTtaiaMu. [IeHKy U3 0jloBa MU OKWMCU WHIWS, KOTOpas MpedoTBpalllaeT
00JIe[ilecHeHrE CTEKJIa U XOPOIIO MTPOBOIUT 3JIEKTPUUYECKHUIA TOK JIJIsL €r0 000-
rpeBa, HAHOCSIT Ha BETPOBBIE CTEKJIA CaMOJieTOB. HAWIA MCONb3yeTCs s
MOKPBITUS CIEUMATbHBIX CEPEOPSIHBIX 3€pKal MPOEKTOPOB, HE TEPSIOIIUX
CBOMX KauyeCTB B JIIOObIX METEOPOJOTMYECKUX YCIOBUSIX. VI3BECTHBI YEThIpe
WHANEBBIX MWHEpajia — CaMOpPOAHBIM wHauWi, poke3uT CulnS,;, wHIUT
Feln,S4 n mxamnanut In(OH);.
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Haubonee BricOKOE coaepkaHWe WHAUS YCTAHOBJIEHO B pyJax KacCUTe-
PUTOBBIX CKAPHOB U CYJTb(OUIHO-KACCUTEPUTOBBIX MECTOPOXACHUN pa3any-
HBIX TUTIOB.

Tarauwi mpuMeHsieTcsl I U3TOTOBIEHUST (hOTOSJIEMEHTOB, ONMTUYECKOTO
CTeKJa, TMOJYNMPOBOAHUKOB, anmnaparoB WH(GPAKIMOHHOW CUTHAIW3aLNH,
B KaQUeCTBE aKTUBU3aTOPa B CHIMHTWLISILIMOHHBIX KPUCTAJLIAX TETUTOJIOKAITMOH-
HBIX YCTPOUCTB, Wis hoTorpadupoBanus B temHote. CruiaB Pb-Sb-Sn-T1, nay-
LW [UIST U3TOTOBJIEHUS MOAIIMITHUKOB, CYMTAIOT HaWaydinM. CaMocTosi-
TeIbHBIMM ~ MWHEpaJlaMu  SIBISIOTCSA:  JiopaHauT  TIlAsS,, BpOauTt
Tl4Hg4SbyAsgS,q, ryrunHcoHuUT (Pb,Te)S AgyS 5AsySs, kpykeut (CU, Tl, Ag),Se
n aBulieHHUT T1,O3. Hanbonee BeICOKME KOHLEHTPALWN TAJTUST BCTPEYAIOT-
¢S B CyAb(MUIHBIX U MPEXIE BCEr0 B AUCYIbMUIHBIX COETUHEHUSIX XEe3a.

Iepmanui IMpoKO UCTIONB3YeTCs IJIS1 MPOU3BOACTBA MOTYITPOBOTHUKO-
BBIX TUOAOB, TPUOAOB, (DOTOSIEMEHTOB, TEPMUCTOPOB, TPUMEHSIEMBIX B pa-
MHUOTEXHUKeE, TeJeMexaHuke 1 DBM. [epMaHueBble IUIEHOUYHBIE MOKPBITHS
HAHOCST Ha CTEKJIO, KBapll WX IUIOTHYIO KEPAMUKY, UX UCTIOJIb3YIOT B Kaye-
CTBE IUICHOYHBIX COMPOTUBIECHUN i1 pamuoanmnapatypbl. MOHOKpU-
CTAJUIMYECKUI TepMaHUl TMPUMEHSIETCS Uil JO3UMETPOB PATUOAKTUBHBIX
U3TYYEHU, B 3JIEKTPOHHBIX YCTPONUCTBAX KAK BBIMIPSIMUTEINb, YCUITUTEND U B
Ka4yecTBe MPSIMOTO Mpeodpa3oBaTesisi CBETOBOM U TETJIOBOW SHEPTUU B DJIEK-
TpUYeCcKylo. [epMaHUii U €ro COeMUMHEHUs HAlUIU IIUPOKOE MPUMEHEHUE
B (hOTORIEKTPUYECKUX TIPUOOpax, pafapax, nojsgpurpacdax, Ipu U3roTOBIe-
HUU JINH3 B UH(MOPpaKpacHO! ONTUKE, UCTIOJIB3YIOTCS B KAUECTBE KaTaau3aTropa
XUMWYECKUX peaKkiuii TPy HU3KOW TeMrepaTtype, A U3MEPEHUsI CBEPXHU3-
KWX TEMIepaTyp W MOJy4YeHUsl CIUIaBOB. [JIaBHBIMU MUHEpaJlaMU TepMaHUS
sapistores: repmadnut Cus (Ge, Fe)Sy, penseput Cu,(Fe, Ge)S4 , apruponut
AggGeSs, kanbwibautr Ags (Sn,Ge)Sg, ynsrpadaszutr Pb,ygAgrrSbsGesSsy,
dneittmeputr Pb3Ge[(OH)4(S04);] 4H,O. OcHoBHast Macca repMaHuUs
HaxoAuUTCS B BUIIe N30MOPGhHOI MpUMeCH B CJIMKaTax U cynbduaax. Hau-
OosiblIee MPOMBIIIUIEHHOE 3HAYEHUE TSI JOOBIYY TepPMaHUS UMEIOT MECTO-
POXAEHUSI CBUHIIOBO-IIMHKOBBIX, MEAHBIX, CYIb(PUIHBIX, XKEJIE3HbIX PYII,
MECTOPOXAEHUS MCKOMAeMbIX YIJIed OCagoYHO-MeTaMOop(hUIecKOTo
MPOUCXOXACHUS.

Taaauii npuMeHsIeTCS 1T U3TOTOBJIEHUS BBICOKOTEMITEPATyPHBIX TEPMO-
METPOB, MOJYNPOBOIHUKOB U 3JIEKTPOHHBIX MPUOOPOB, CIIEUATBHBIX 3€P-
KaJl, B aTOMHBIX peaKTOpax B KauecTBe TeIJIoHocUTeNsl. B mocienHee BpeMst
HCIIOJb3yeTCsl KaK HOBBIM TMOJYIPOBOMIHUKOBBIA Marepuan (mig OBM
B IUCIUIESX U1 TIepeaadyu MHDOpMalli Ha 3HAYUTEIbHbIE PACCTOSIHUS U B
Jna3zepHoil TexHuke). COOCTBEHHBIX MUHEPAJIOB TaJIUsI HET, MOBBILIEHHOE
cofiepXKaHWe ero UMerT chaIepUT, MATHETUT, KACCUTEPUT, TpaHaT, OepuiL,
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TypMaJIWH, CITIOAYMEH, (PIOTONUT, OUOTUT, MyCKOBUT, HE(ETUH U HATPOJIUT.
Bce 3T MUHepasbl OTHOCATCS K TUAPOTEPMATbHBIM CYIb(MOUIHBIM MECTO-
POXICHUSIM.

Cenen VICTIONB3YETCS TSI N3TOTOBJICHUS TTOIYTIPOBOAHUKOB, B YaCTHOCTH
BBIMIPSIMUTEJNICH, U3MEPUTENIBHON anmnapaTypbl, OTO3JIEMEHTOB, TEIEBU30-
pPOB, B CTE€KOJbHOW MNPOMBINUIEHHOCTA IS W3TOTOBJIEHUS PYOMHOBOIO
CTeKJia, TPUMEHSIEMOTO B CUTHAJIBHBIX YCTPOMCTBAX Ha (bJI0TE U XKeJIe3HOI0-
poxHOM TpaHcnopTe. OCHOBHbIMU MUHEpAJIaMU CEJIEHA SIBJISIIOTCS alllaBa-
qut FeSc, xmaycramutr PbSe, Tumannut HgSe, xactut CoSe, ¥ mIaTUHUT
PbBiz(S, Se)3.

[l1aBHOE MPOMBILIIZIEHHOE 3HAYEHUE JJI JOOBIYU CEJIeHa UMEIOT MECTO-
POXIEHUS METHOMTOP(MUPOBBIX U MEAHOKOIYENAHHBIX DY/,

Teaayp victionb3yeTcs B MOJYIIPOBOMHUKAX, B hoTorpaduu, mpu Mpous-
BOJICTBE TEPMOIJIEKTPUUECKUX U (POTOABTOMATUYECKUX TPUOOPOB, MO~
HUKOB, B KaU€CTBE 100ABOK K UYYT'YHY, CTaJli U PE3UHE, B BUJE CILIABOB C OJIO-
BOM, B XOJIONWJIBHOM TEXHUKE, B KAUECTBE KaTaau3aTopa Mpu KPEKUHT-TIPO-
1ecce. MuHepaslamu TeJutypa SIBISIIOTCS KpeHHepuUT (Au, Ag)Te, kanaBeput
AuTe,, anraut PbTe, reccut AgyTe, cunbBanuT AuAgTey, metuuT AgzAuTe,,
myTMaHUUT (Ag, Au)Te u MOoHTOperuT Au,Tes.

Bonbiias yacth 3TUX MUHEPATIOB COJAEPXKUTCS B HU3KOTEMIIEPATypPHBIX
30JI0TOCEPEOPSHBIX, MOPMUPOBBIX MEAHBIX U CBUHIIOBO-IIUHKOBBIX, CYJb-
(rIHO-KOOATBTOBBIX, CYPbMSHO-PTYTHBIX MECTOPOXKICHUSIX.

Penuii — onviH U3 CaMBIX TSKEJIBIX METAUIOB, Q€T CBEPXTBEPIBIE U TYrO-
TUTaBKWE CIUIABHI C TAHTAJIOM, BOJIb(®paMOM, MOJTMOIEHOM, MEJIBIO.

XumMuyeckoe U MHAYCTPUATIBHOE ChIPbe

Docghop (F) — BEICOKOAKTUBHBIN 3JIEMEHT, UCIIOJB3YeTCSI B XUMNIECKOM
TIPOMBINIICHHOCTH, U3TOTOBJIICHUM CITMYEK, MMMPOTEXHUKE, B METAJLTYpIUH,
OPTaHMYECKOM CHHTE3¢, IPOM3BOACTBE aKTUBHUPOBAHHOIO YIJISI, (hoTOpea-
TEHTOB, MHTCCEKTUIOB, JICKAPCTBEHHBIX IIPEIIApaTOB, MOIOIIUX CPEICTB.
B camom GosibiioM 00beMe UCTIONb3YETCs AJIS1 MPOM3BOJACTBA MUHEPATbHBIX
YIOOPEHUI I CEIBCKOTO X03siicTBa. [IpOMBIIIITICHHBIC MIHEPAIBL: arlaTUT
Cas(POy)(Fe, Cl, OH) (27% P,05), docdoput. U3enedenne uucroro doc-
¢opa Mpou3BOAUTCS TEPMUUYECKUM criocoOboM. JIjisi mMpou3BoACTBa ynooOpe-
HUM UCTIONIB3YeTCST HEIIOCPEACTBEHHO PYIHBIM KOHIIEHTPAT C COAepKaHNEM
P,05 oxomo 28%.

Cepa (S) — XUMUIECKUN SJIEMEHT, UCITOIb3YeTCS B XUMIUICCKON TTIPOMBI-
IIJICHHOCTH IIJIST TIPOM3BOACTBA CEPHOM KUCIOTHI, UCKYCCTBEHHOTO BOJIOKHA,
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KpacuTeseil, CHHTETUYECKOTO KaydyKa, B IIeJUTIOIO3HO-0yMaXKHO, pe3nHO-
BOU, XUMUKO-(hapMalleBTUIECKON MTPOMBITIUIEHHOCTH, TIPOM3BOJCTBE CITH-
YeK W B3pBIBYATHIX BellecTB. CaMbIM OOJBIIUM TIOTPEOUTETIEM SIBIISIETCS
CEJIbCKOE XO3SMCTBO (CpeacTBa OOPHOBI C BpEAUTENISIMU, yIOOPEHUS, T€3UH-
duumpylomue cpeactsa). Kak MuHepasn mpeacrtapisieT codboil camopoaHoe
00pa3oBaHue, KaK 3JIEMEHT — BXOAUT B COCTaB MHOTUX MUHEPAJIOB.

Coau — MuHepalbHBIe 00pa3oBanms B Buae ranura NaCl, cumepuna KCl1,
kapHauuta KC1 MgCl,6H,0, kaunuta KC1 MgSO4 3H,0, nanr6eitnura
K»,SO4 2MgS0Oy, nonuranura 2CaSO4MgS042H,0, tenapauta NaySO4 u
mupabenura Nay SO410H,0. Mcnionb3yroTcs B KauecTBE MUILEBOTO MPOAYK-
Ta ¥ B XMMUYECKOUW MMPOMBINIIJIEHHOCTU. KanuitHble cou TIIaBHBIM 00pa3om
WCTIONB3YIOTCS IS TPOU3BOICTBA KAJIMITHBIX YIOOPEHMIA.

Daroopum (CaF,) — muHepan, B OCHOBHOM MCIIONB3YETCS [UTSI TIOJTYJEHUst
(bropa B XuMHUIecKoii TPOMBIIIITIEHHOCTH, a TAKXKe B Ka4ecTBe (prtoca B MeTa-
JIypTUYECKOU TTPOMBIIIITIEHHOCTH, TTPOM3BOJICTBE CTEKIIA M ONITUUECKOTO CHIPhSI.

Caroda — MUHEDPAJTBI: MyCKOBUT, (hJIOTOTTUT ¥ BEPMUKYIIUT UCTIOTb3YIOTCS
B 2JIEKTPOTEXHUYECKOUM TTPOMBIIICHHOCTH, TMPOU3BOJICTBE CTPOUTETHHBIX
MaTepuayioB (pyoepou, TEMIOU30JISITOPHI).

Acbecm Mgg|Si4019](OH) — MuHepas BOJIOKHUCTOTO CTPOSHUSI, CTIOCO0-
HbI pacIIeIUISIThCS Ha TOHYal e BojgokHa nuaMmeTpom a0 0,0001 MM, BbI-
cokoif mpouyHocTH (mo 32 MIla) u Temneparypoii masiaenus 1550 °C. Otu
KavecTBa OTPEAEIISIOT €T0 MCIOIb30BaHUE B TEKCTUIIHHOM MPOMBIIIIEHHO-
CTH, LIEMEHTHOM, OYMaXXHO# MPOMBIIIUIEHHOCTH JIJISI U3TOTOBJICHUSI TEPMO-
U3O0JIAIIMOHHONW OEXIbl, TEPMOIJIEKTPO3AIMUTHBIX MaTEepPUAIOB, KPOBEIb-
HBIX MaTepHAJIOB, aCOOIIEMEHTHBIX TPYO, mmdepa v IpyTux U3IETUi.

Taask Mg)[Siz019]l[OH] u nupogpuaaum Aly[SizO19][OH], — Munepasr,
WCTIONB3YIOTCS B MEIUIIMHE, TTapdIOMEPHOI MPOMBITIUIEHHOCTH, JUTSI U3TO-
TOBJICHUSI KE€PAMUYECKUX M3IEIUIl IS BBICOKOBOJIETHBIX WM30JISITOPOB,
paavoneTaneit, HarpeBaTeJIbHBIX IIPUOOPOB, TEXHUIECKOM IMTOCYIbI, CAHUTAP-
HOW KEPaMUKH, OOJTMIIOBOYHBIX TNTUTOK U XYIOXECTBEHHBIX U3IEJINIA, N3T0O-
TOBJICHUU KPACOK, KaOEJbHBIX, PE3MHOBBIX Y KPOBEJIBHBIX U3IETUIA, TIPOU3-
BOJICTBE MarHe3WaJIbHBIX YIOOpPEeHUWIl M CpencTB OOpHOBI C BpEOUTENSIMU
B CEJTbCKOM XO3SICTBE.

Ipagpum — MuHEpAT, UCTIONB3YETCS B DJIEKTPOTEXHUKE (TAIbBAHMYECKUE
3JIEMEHTBI, aKKYMYJISITOPBI, JIEKTPOJIBI, YIJIU ISl OCBETUTEIHHBIX IIPUOOPOB
U 3JIEKTPOCBAPKM, CKOJIB3SIIINE KOHTAKTHI B 3JIEKTPOABUTATENISIX, Ha TPaHC-
TopTe, B METATYPTUYECKON M KepaMUIeCKOW MPOMBIIIICHHOCTSX, TIPU
WU3TOTOBJICHUY XUMUYECKU CTOMKUX U3IETNH, CMa30YHBIX U aHTU(DPUKITUOH-
HBIX MaTepuajioB, aTOMHO-SIIEPHON JHEPTeTHKe, MPOM3BOACTBE KapaHja-
e, KpacoK, MOJTMPOBOYHBIX Y TIPOTUBOHAKUITHBIX MAaTePUAJIOB.
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Kopyno Al,O3 v naxcdakx — BTOpBIE TIO TBEPIOCTH TOCIIE ajiMa3a abpa3uBHhI.
Hcnonb3ytoTcs B KauecTBe abpa3MBHOIO MaTepralia B MeTauioobpadaTbiBaro-
el U IPYTUX OTPACISIX MTPOMBIIIJIEHHOCTH, a TAKXe B METAJLTYPTrUuu IS 0~
JIy4eHUS] CWIIyMUHOB, T. €. JIETKUX CIUIABOB U3 ATIOMUHUS U KPEMHE3EMa.

bapum v eumepum — munepansl BaSO4 , BaCOj3 ¢ 00/1b111011 TJIOTHOCTHIO
oT 4,3 10 4,6 r/cm®. Baput ucronb3yercss B HeTSHOI TPOMBILIIEHHOCTH
B KaUeCTBE YTSKEIUTENSI TIMHUCTBIX PACTBOPOB BO BpeMs OypeHUs: HedTs-
HBIX U Ta30BbIX CKBAXWH, JJIS1 TPOU3BOJCTBA OapUeBO-IIUPKOHUEBBIX OCIIIII,
npenapaToB 6apuisi, UBTOTOBJICHUS PE3UHBI, OyMaru, KapTOHa, B CTPOUTEb-
HOU MTPOMBINUIEHHOCTH.

Keapy — xpuctaummueckuii MuHepasn SiO) Mbe300NTUYECKOTO CBOMCTBA.
Hcrnonb3yeTcs B KaueCTBe CTAOMIM3aTOPa YACTOT SJIEKTPOMArHUTHBIX KoJieba-
HUIA, TeHepaTopa HAIMIPaBJICHHOTO YJABTPa3ByKa, almnapaTtype MHOTOKaHATbHOM
CBSI31, B UBMEPUTEITLHBIX M ONITUYECKUX TIPUOOpax. AMOP(HBIN KBapIl (KWJTb-
HBIN, KBapIUT, KBAPIEBbI TIeCUaHWK) MCTIONB3YeTCS B METATYPIMM (Iuac,
iroc, CUIMKOCILUTABBI) U CTPOUTENBCTBE (IITYYHBIN KaMeHb, IEOEHB).

Hcaanockuii wmnam — xpucrayummueckuit Munepan CaCQOj3. biaronaps sip-
KO BBIPAXXEHHOW CIMOCOOHOCTH K JBOMHOMY JIyYENPETOMIIEHHUIO U BBICOKOW
MPO3PaYHOCTU IS YJABTPa(PUOJETOBBIX U CBETOBBIX JIy4ell MCIIOJIb3YETCS
B ONTUYECKON MPOMBIILUIEHHOCTUA [JI1 W3TOTOBJIEHUS TOJNSIPU3ALMOHHBIX
Opu3M U MPUOOPOB UIST MOJSIPUCKOTIOB, MOJSIPUMETPOB, MUKPOCKOIIOB,
(oTOMETPOB, CIIEKTPOMETPOB, TaTbHOMEPOB, MTPHUILIEJIOB U T.I.

bop (B) — snemMeHT. B HacTs1Iee BpeMsl IIIMPOKO UCTIOIb3YETCS B CTEKOJb-
HO-KepaMMYeCKOM, KOXEeBEHHOU, TEKCTUIILHOM, IepeBooOpadaThIBalOIIEi,
PE3MHOBOU M JJAKOKPACOYHOU MPOMBIIIUIEHHOCTH, MbLJIOBAPEHUN U TTPOU3-
BOJICTBE MOIOIIUX CPEACTB, MaphoMepun, MEAULIMHE, CEJIbLCKOM XO3SICTBE,
METAJLTYpTUM, aBUALIMU, PAKETOCTPOEHUU MJII U3TOTOBJIEHUU Ta30BbIX TYp-
OUH, peakTUBHBIX IBUTATENIEN U B siAepHO TexHuke. Kapoua 6opa — BbICO-
KOoaOpa3uBHbBIN MaTepua, HUTpAT 60pa — TEPMOU3OJISATOP, MOTYIPOBOIHUK
U abpas3uB, MO TBEPAOCTU aHAJIOTWUYeH anmasy. CIoxHble GOPOBOAOPOABI
JIETKO OKUCJISIIOTCSI TOPIOYMM C BBIIEJIEHUEM OOJIBIIOrO KOJMYECTBA TEILIa,
SIBJISIETCSl TOPIOYMM T pPeakTUBHBIX aBurareneil. CoenvHeHus O6opa WcC-
MOJIB3YIOTCS JUIST U3TOTOBJIEHUS HelloHa, hubporiaca U TMOKKX TJIaCTMCC.
MuHepanamu siBisitoTcst bopocunkarsl: fuaroMut BaBSiO4OH, nanGyput
CaB,;Si,O n 6opatsr: 6ypa Nap;B40,10H,0, ammmaput MgBO,(OH).

Iloaegoit winam — aMOMOCWIIMKAT KaJlUsl, HATpusl, KaJblIMs U U3peaKa Oa-
pus. Ucnionb3yeTcs B TPOMBILIIEHHOCTU TOHKOM KEPAMUKH JUTSI U3TOTOBJICHUS
dassHCOBBIX U (apdOPOBLIX U3AEIUI, dMaJeli, TIPOU3BOACTBE JEKTPOIOB,
cTekyia, abpasuBoB. [losneBble IIMaThl SBASIOTCS TIABHBIMU MUHEpaTaMU
TPaHUTHBIX TIETMAaTUTOBBIX 00PAa30BaAHUI.
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HepynHoe cbIpbé

Kapbonamer — Men, Mepreiib, 1OJIOMUT, MpaMop. crmomb3yioTes: B Kade-
CTBE CTPOUTEJIBHOTO W OOJIMIIOBOYHOTO KaMHS, B TPOU3BONCTBE LIEMEHTA,
METaJUTypTUYeCKOM MPOU3BOACTBE B KauecTBe (piroca, MpOMU3BOACTBE U3BE-
CTH, OTHEYIIOPOB, B CEJILCKOM XO3SMCTBE, XUMUYECKON 1 MUILEBOI MTPOMBI-
LIJIEHHOCTH, JJIS TIPOM3BOJACTBA COJbI, KapOuma, €1KOTro HaTpa, HaTpus,
B MTUILEBON MPOMBIIIJIEHHOCTH (IJISI OUMCTKM caxapa), CTeKOJbHOM, OyMax-
HOI, TaKOKPAaCOYHOW, Pe3UHOBOI U APYTUX OTPACISIX MPOMBIIIJIEHHOCTH.

Maenesum (MgCO3) u 6pycum (MgOH,) — MuHepasibl, UCTIOAB3YIOTCS
IS TTIPOU3BOMICTBA METAJUTYPTUYECKOTO U OTHEYTIOPHOTO KUPMHUYa, B XUMU-
yeckom, (hapMaleBTUYECKO, Pe3MHOBOW, CAXapHOU U KEPAMUYECKUX OTpa-
CJIIX, B TPOU3BOJCTBE MAarHe3UMaJbHOTO I1IEMEHTAa, OTHECTOMKUX KPacok,
BUCKO3bI, KEPAMUKHU, A0Pa3UBHBIX U3AEIUI ((KEpHOBA, KApOOPYHAOBBIE KPY-
U, OpYCKHU), JUIST TEPMOU3OJISILIMOHHOTO TOKPBITUS JIEKTPOKAOEeIeid. deK-
TPOTEXHUYECKUX CTaJell, IS MPOM3BOJACTBA YINOOPEHUN U TMOJTYYEHUS
METAJUTUYECKOTO MarHusl.

CTpOI/lTeJII)H]:le MarTepHuaJibl

M3BecTHSIK, TOJIOMUT, MpaMop, THIIC, Ty(, ITeCYaHUK, KBapIIUT, TPAHMT,
Jnabpanoput, rabopo, Oa3zaibT, TpaBepTUH, BYJIKAHWMYECKUN 1IaK, JUOPUT,
aHTHUIPUT, TICCOK, TPABUIiA, TJIMHA, TOPHBIC TTOPOIBI, KCITOIb3yeMBIC IS CTPO-
HUTEJTbCTBA 3MaHUI, COOPYKECHMIT, aBTOMOOMIJIBHBIX M 3KEJIE3HBIX JOPOT, a3p0-
JIPOMOB, TUIOTHH.

Ama3sbl

Aamas — yriIepon ¢ O4eHb IUTOTHOM YITAKOBKOM aTOMOB, YTO OOYCIOBIIM-
BAeT €ro UCKJIIOYUTEIbHO BBICOKYIO TBepAoCTh (10 mo mkane Mooca), BbICO-
KU TTOKa3aTeslb IPeJIOMJIEHUS (B HATPOBOM CBETE Y OECIIBETHBIX KPUCTAJI-
710B 2,4175, y xentbix — 2,419—2,421). ducnepcus aamasa Boicokas — 0,063,
Yros mojTHOTO BHYTPEHHETO OTPaKEHUS T KPUCTAJIOB ajiMa3a Tpu TToKa-
3atesie npeaomiaeHus: 2,42 coctasisier 24,51. MuKpoTBepaoCcTh ajiMasza —
100,6 I'Tla, momynb yapyroct — 825 I'Tla, npemes IpOYHOCTH Ha CXATHE —
20 MTIla. Anma3sl ObIBAIOT OECLIBETHBIE U OKpPALICHHBIE B OJIeIHbIE U NHTEH-
cuUBHBIe 11BeTa (OJIEMHO-XKENThIN, KaHAPeeUHO-KENThIN, OJeTHO-3eIeHbIH,
PO30BO-JTMJIOBBIN, PYOMHOBO-KPACHBIN, CUHUI CO CTAJIBHBIM OTTEHKOM,
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yepHbIli). KpoMe TBepnbIx mpumMmeceit B aiMasax coaepxarcs Ny, HyO, Hp,
CH4, CO, CO,. Ilo maccoBoil mosie N BBIIEASIOT a30THBIE alIMa3bl
(0,25% N) u 6e3azornbie (MeHee 0,001% N). TBepabIMu IPUMECSIMU B ajIMa-
3ax SBJISTIOTCS BKJIIOUEHMST OJIMBUHA, TpaduTa, WIbMEHUTA, MMPOTIa, MarHe-
TWTA ¥ IPYTUX MUHEPATIOB. Pa3mnyaioT 1oBeIMpHBIE U TEXHUIECKUE aTMa3bl.
K mepBBIM OTHOCATCSI KpUCTAJUTBI, TIPUTOAHBIC TSI OTPAaHKU, OTINYAIOIINe-
s TIPO3PavYHOCTHIO, COBEPIIEHCTBOM KPUCTAJUTMUECKOI (POPMBI, OTCYTCTBU-
€M TPEIIVH W 3aMETHBIX BKIIOYeHWA. [paHunIia MexXny I0BETUPHBIMU U TEX-
HUYEeCKUMU aTMa3aMu BeChMa IIPOU3BOJIbHA: aJTMa3 OTHOCST K I0BETMPHBIM,
€CJI OH OECIIBETEH WJIM CJIab0 OKpallleH, COAEPKUT He OoJiee MSITH MEJTKUX
BKITIOUCHUIA 1 Macca ero obosee 1/20 kapar.

Cpenn TeXHUMYECKMX aJiMa3oB pasjiMyaloT Oopt, Oamiac u KapOoHamuo.
Bopr — Menkue, HEMPUTOMHBIE IIJIST IOBEJIMPHBIX TIeJIell KPUCTAJUThl Helpa-
BWIBHOU (DOpMBI 1 MX cpocTKU. bamiac — mapoBUIHBIE U OBAJIbHBIE ajl-
Ma3bl MEJTKO3€PHUCTOTO CTPOCHUST ¢ 000JIOYKOI OoJiee TBepAOii, YeM 1IeH-
TpaJIbHasl YacTh. AJIMa3HYI0 MeJIOYb U HU3KOCOPTHBIE aJiIMa3bl, TIPUTOIHBIC
TOJIBKO JUTSI a0pa3WBHBIX 11eJIeii, Ha3bIBAlOT KOHTO.

AJIMa3bl Hapsy C IBETHBIMU, PEOAKUMU U PATMOAKTUBHBIMU MeTaJlJlaMu
SIBJISTIOTCST BAXKHEWIIIMM CBIpheM JIJIST TTpOoMBITIuTeHHOCcTH. O01amaoT caMoi
OOJIBIIION M3 BCEX M3BECTHBIX B TIPUPOJIE MUHEPAIOB TBepAOCThI0. OHU WC-
TIOJTB3YIOTCST B TIPOMBINIIJICHHOCTH TSI U3TOTOBJIEHUS aJIMa3HBIX MHCTPYMEH-
TOB, (UITBEP, B OYPOBOI1 TEXHUKE, METAJUTOPE3aHUH, TIPU KaMHE- Y METaJIJIO-
00paboTKe, 17151 M3TOTOBJICHNS TPUOOPOB, MTHCTPYMEHTOB, aOpa3nuBOB, B TOU-
HOM TIPUOOPOCTPOEHUM U TIPEIM3NOHHON U3MEPUTENLHON anmaparype, Ui
W3TOTOBJIEHUST JETEKTOPOB 3JIEMEHTAPHBIX YaCTHI] CBEPXUYyBCTBUTEIHHBIX
TEPMOMETPOB, TTOYIIPOBOTHUKOB. [10 reHe3ncy aiMa3Hbie MECTOPOKICHUS
OTHOCSTCSI K HAOTEHHBIM — KUMOEPIUTOBBIM M JIAMIIPOHUTOBBIM (hopMa-
IIUSIM 1 BK30T€HHBIM — POCCHITISIM. M3BiieueHre atMa3oB MTPON3BOAUTCS TTy-
TeM OOoTaleHrs] Ha OTCAIOYHBIX MAIIMHAX WU B TSIKENBIX Cpelax, 3aTeM
JIIOMWHECIIEHTHOM Ccemapaliiy U B pe3yJIbTaTe XKUPOBOTO TIpo1iecca.

IMpu 06paboTKe IOBENMPHBIX KAMHEW TepsSIeTCs CYIIeCTBEHHAsT YacTh UX
macchl. Tak, camblii KpyITHBIN B MUpPE I0BeJIMPHBIN anmas «KymmrHaH», n1o-
ObITHIN Ha pynHUKe «[Ipembep» B KOAP, umen maccy 3106 kapat u pasmep
10x6,5x5 cMm. M3 Hero Gblia mojiyyeHa cepusi OPMIIMAHTOB OOIIEH Maccoii
1063,65 kapar (34,25% wucxomHoii Macchl): «3Be3na Adbpuku» — 530,2 Ka-
pata, «Kymiunas [1» — 317,4 kapaTa u ap. K KpynTHbIM KaMHSIM OTHOCSITCS:
«Dkcuenbcuop», HaiineH B FOAP, macca 971,5 kapata, usroroniieH 21 6puJ-
JmaHT obiueit maccoit 373,75 kaparta; «Kox-u-Hyp», HaiineHn B FOxHoit UH-
nun, macca 800 kapat; «3Be3ma Coeppa-JleoHe», macca 969,9 kapata. Hau-
OoJjiee M3BECTHBIMU IOBEJIMPHBIMU ajiMa3aMM, HaWIEeHHBIMU B OBIBIIEM
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CCCP, apnstotcs: «XXV cbes3n KITCC» 342 kapara; «3Be3na Axkytuun» 232,5
Kapara; «Mapus» 105,88 kapara.

KamHuecamolnpeTHoe cbhipbe

O6].[II/IpHa$I rpymIia Aparou€HHLbIX, ITOJyApParouCHHbIX U IIBETHBIX KaMHel
pPasacAaeTCAd Ha OrpaHOYHbBIC U ITOACIOYHBIC. OrpaHO‘IHI)IC KaMHU — 3TO MU-
HCpaJbI, o0Jsiagarole BbICOKO TBECPAOCTLIO, CTOMKOCTBIO K XUMHUYCCKOMY
BOBHCfICTBI/HO, OeclLBEeTHbIE WMJIM Yallle BCETro KpaCPIBOfI OKpPAaCKN YUCTBIX TO-
HoB. [loaenouHble KAMHU B OTJIMYME OT OIrpaHOYHbIX B OOJIBIIIMHCTBE CJIydacB
ABJIAIOTCA HE OTACJIbHBIMHW MUHEpAJIaMU, 4 TOPHBIMU ITOPOJaMMU.

OrpaHounble KAMHH

Candghup v pybun — pa3sHOBUIHOCTY MUHEpaia KopyHaa. PyouH nMmeer po-
30BBII 1 KPOBABO-KPACHBIN 1IBET, a cardup rycto-CUHUMI.

Aaexcandpum — pa3sHOBUIHOCTb MUHEpaa XpU300epuiia, U3yMpPYIHO-
3eJIEHOW OKPAacKH, a NP JEKTPUIECKOM OCBEIIEHNH (PHOJIETOBO-KPACHBIH.

H3ympyd v axeamapun — Pa3HOBUAHOCTU MUHepana oepuiia. M3ympyn
AMeEET SIPKO-3€JIEHBIN 1IBET, aKBaMapUH — CHEBATO-TOIY0O0M.

Tona3z — 6onblIel YaCThIO UMEET CBETJIbIE OTTEHKU XKEJITOr0, BUHHO-KeJ-
TOTO, COJIOMEHHO-XEJITOro, Toyiydboro, uoseToBOro, 3eJI€HOro, po30BOTO
U M3pENKa KPaCHOTO LIBETA.

Typmaaun — 1UBET UCKIIOUYUTETBHO PA3HOOOpa3eH: TypMajluH YEPHOTO
1IBETa HOCUT HAa3BaHUHE LIEPJI, TEMHO-CUHETO — WHAUTOJIUT, TEMHO-Kpac-
HOTO — PYOEJTUT.

FOseaupnuiii Keapy: TOPHBIN XpyCTamb — OECIIBETHBIN, payXToIia3 — Ipo-
3pavyHO-ABIMYATHI, MOPUOH — 4YEPHBIA, UUTPUH — XENTHIA, MpazeM —
KBapIl ¢ BKIIIOYEHUEM UTOJIOUYEK 3EJIEHOTO AHTUMOHHUTA), ABAHTIOPUH — XXEJI-
TBI WJIM KPACHOBATBI C MEPLAIOIIMM OTJIMBOM BCJIEACTBUE BKIIIOUEHUN
CIIIOJBI.

Xpuzoaum — MyiHepasa OJMBUH, 1IBET XETHIA C 3€JIEeHBIM OTTEHKOM WA
OeclBEeTeH.

Ipanamer — 1BEeT TpaHATOB PA3HOOOPA3HBIN: MUPOT — TEMHO-KPACHBIN,
PO30BBIN, YEPHBIA, AIbMaHIUH — OypO-KPACHBIN, KPAaCHBIN, YEpHBIH, criec-
CapTUH — TEMHO-KPACHBIN, OpaHXeBO-XKEeJThII, OyphIiA, TPOCCYNISIP — MEO-
BO-XKEJITBINA, OJIeMHO-3€J€HbI, OPAHXKXEBO-KENThI, KPACHBIN, aHAPATUT —
KEJTBIN, 3eJICHOBAThIN, OYpO-KPACHBIN, YepHBI, IEMAHTOUI — IPO3PAYHO-
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3eJICHBI, yBAPOBUT — U3YMPYTHO-3€JICHBIN, IIOPJIOMUT — YEPHBII, OypoBa-
TO-YEPHBI.

Iupron — 6ypo-0opaHKeBbIA HOCUT Ha3BaHUE TMALIMHTA, TEMHO-0YpbIii —
rajlakoHa.

IToneno4ynbsie KaMHA

Aeam v oHuKc — pa3INYHBIX LIBETOB, YaCTO CIIOUCTO-OKpPAIlIEHHBIE.

buproza — nHebecHo-TOIYOOTO 11BETA.

Jlazypum — 1BeT 1a30pEBO-CUHUA.

Jlynnotii kamens — UBET HEXKHO-CUHEBATBIN.

Coaneunbiil KameHb — XXEITOBATOTO 1[BETA C UICKPUICTO-30JI0TUCTHIM OTIMBOM.

Amazonum — UBET 3eJICHbIN U 3eJICHOBATO-TOJIyOO0M.

Jla6padopum — 1IBET TEMHO-CEPHIi1, CEPBII 1 YePHBIN C UPPUZUPYIOIINMU
B 3€JICHBIX, XEIThIX, CHHUX U KPACHBIX TOHAX KPUCTAJJIAMU Jlabpamopa.

Hegppum — uBeT 3¢J1CHBIN, MOJIOYHO-0€EJTBIN, KEeJITOBATBIN, YePHBIH.

Op.aey — pycckoe Ha3BaHKE POJIOHUTA, PO30BO-KPACHBIN I[BET C YEPHBIMU
MPOXUIIKAMMU.

O6cuduan — BET YePHBIN, OYPBIil, 3¢JICHBIN.

Xaauedon — paznyaeTcs 1o 1IBETY: MOJIOUHO-0EJIBII — KaXaJIOHT, TOTy0oi
— candUupuH, XKeJIThIA, KPACHBIA — CEPAOJINK, OYphIil — KapHEOJ, 3€JIeHbINA —
TU1a3Ma, sI0JI0YHO-3€JIeHBI — XPU30Mpa3, 3eJIeHbII ¢ KPACHBIMU MATHAMU —
TeJIMOTPOT, C IEHAPUTAMHU XJIOPUTA U OKUCIIAMU KeJie3a — MOXOBOM.

Aeam Vi amma — 1BETa U UX COYETAHUE UCKITIOUUTESIBHO PAa3HOOOPA3HBbI.

Keapuyum — oqHOTOHHBIN OYpO-KpAaCHBIA — IIOKIIEHEHCKWUI, KPaCHBIH,
Oypblil, HEpaBHOMEPHO OKPAIIIEHHBIN C BKIIOUYEHUSIMU — OEJIOPELKUI, KO-
PUYHEBBIN, XETHIN C BKIIOUEHUSIMU YEIIIyeK CITIOAbI — aBaHTIOPUH.

3meeeur (CEpTIEHTUHNUT) — 1IBET 3€JICHBIN PA3IMUHBIX OTTEHKOB U PUCYHKOB.

Ogpuoraavyum (CEprIEHTUHUTOBBIN MPaMOp) — LIBET OT SIPKO-3€JIEHOT0 10
KEJITO-3€JICHOT0, OMHOTOHHBINA WY MATHUCTBINA, MOJOCYATHI WIN C JCH-
JIPUTaMU OKMCJIOB XeJe3a.

Jlucmeenum (KXBapli-KapOoHaATOBasl MOPOAA) — LIBET 3€JIEHbII ¢ OEIBIMU
MPOXUIIKAMMU.

Onuxc mpamopuotii (Pa3HOBUIHOCThH aparoHWTa) — IIBET OeJblii, CBETIIO-
U TEMHO-XEJITON OKPACKMU.

Maaaxum — 3eJeHOTO 1LBETa PA3IUYHBIX TOHOB C KOHILIEHTPUYECKU-
30HAJIBHBIM PACTIONIOXEHUEM TTOJIOC.

Anmaps — okaMeHeasi CMOJia CaMbIX PAa3HOOOPAa3HBIX IBETOB, OTTEHKOB
U TIPO3PAYHOCTH.

Taeam — cMONUCTBII YTOJIb YEPHOTO 1IBETA.
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1.3.KOMILIJIEKCHOE UCIIOJIb30OBAHUE CbIPbA
TTPY PABPABOTKE MECTOPOXJIEHUH ITOJIE3HBIX UCKOITAEMBIX
OTKPBITBIM CIIOCOBOM

Bompockl KOMIUIEKCHOTO ¥ pallMOHATIBHOTO UCTIOIh30BAHUSI MUHEPATBHO-
TO CBIPbHSI SIBJISTIOTCS TJIAaBHBIMU B XO3SIMICTBEHHOM W 9KOHOMMYECKOM 3Have-
HUSIX.

K nonymusim nonesnvim uckonaemvim OTHOCSTCS MUHEPATbHBIE KOMILIEK -
CHI (TOpHBIE TIOPOJIBI, PY/BI, TTOJ3EMHBIE BOIBI, PACCOIBI), TOOBIYA KOTOPHIX
(Tpu pa3paboTKe OCHOBHOTO ITOJIE3HOTO MCKOITAeMOTO) M MCITOJIb30BaHUE
SIBJISTIOTCSI 9KOHOMUYECKU 11eJ1eCO00pa3HBIMMU.

K nonymuoim komnonenmam OTHOCSITCST 3aKITIOUEHHBIE B TIOJIE3HBIX UCKO-
TMaeMbIX MUHEPAJTBI, METAJUTBI U IPYTUE XUMUIECKUE JIEMEHTHI U UX COEIU-
HEHUsI, KOTOPbIe HE UMEIOT OTIPEIEIISTIONIETO 3HAYeHUS IJIST TPOMBITTUIEHHOM
OIIEHKU MECTOPOXIECHUS, HO TIPY TepepaboTKe TOJIE3HBIX MCKOTAEMBIX W3-
BJICUEHUE UX MOXET OBITh PeHTAOETHHBIM.

B 3aBucumMocTtu ot popM HaAXOXIEHUS U TPeOOBAHWM, TIPEIBSIBIISIEMBIX
TIPOMBIIIIJIEHHOCTHIO K CHIPHIO, TIOMYTHHIE MOJIE3HbIE MCKOTIAeMbIe Y KOMITO-
HEHTBI Pa3eNISTIOTCs Ha TPU TPYIIIIHL.

K mepBoii rpymme oTHOCATCS TIOTYTHBIE TTOJIE3HbIE UCKOITaeMble, 00pa-
3YIOIIME CaMOCTOSITEJTbHBIE TIIACTHI, 3aJIEKU WM PYAHBIE Tejla B MOPOAAX,
BMeEIIAIOIINX OCHOBHOE TOJIE3HOE MCKolaeMoe. HarmpruMep, Ha MeCcTOpoX-
JIEHUSIX METHO-KOTUYeAaHHBIX pyI MOXET BCTPEeUaThCs CEpHBII KOTJ9eIaH, Ha
MECTOPOXIEHUSIX OapUT-TIOMMETAUTMIECKUX Pyl — 30JI0TOCOIepKaIne
KBapIUThI, HA MECTOPOXIECHUSIX OOKCUTOB — JKeJIe3HbIE PyIbl M OTHEYIIOp-
HBIE TJIMHEL U T. 1.

K 3T0i1 e rpyrime oTHOCATCSI BCKPBIIITHBIE TTIOPOJIBI, TI0 COCTaBY M CBOM -
CTBaM TIPUTOMHBIE JJIST TIPOU3BOICTBA CTPOUTEIbHBIX MaTepUaOB (TJIMHBI,
KAOJIMHBI, TIECYAHO-TPABUIHBIE OTIOXEHUSI, CKAIbHBIE TIOPOIBI U T. 1I.) WU
IUTST APYTUX TIeJIeid, a TakKe TOpd U B OTAEIBHBIX CITyJasiX TOYBEHHO-PACTH -
TETHHBIN CJION M TIOTEHIIMATbHO TUIOMOPOIHBIE TTOYBHI, TTOC/IE TIPOBEICHUS
arpOXMMHUUYECKUX MEPOTIPUSITUI UCITOIb3yeMbIe B CEIbCKOM XO3SICTBE.

Ko BTOpoii rpyrmme OTHOCSTCS TOMYTHbIE KOMIIOHEHTBI, 00pa3yolne
COOCTBEHHBIE MUHEPAJTbI, KOTOPBIE TIPY 00O0TAIEHNN MOTYT OBITh BBIIEJIEHBI
B CAMOCTOSITEIbHBIC KOHIICHTPAIINY WY TIPOMBITIIEHHBIE TIPOAYKTHI, & B OT-
JETBHBIX CITy9asiXx HaKaIlJIMBalOTCS B TIPOAYKTaX OOOTAIeHUsS OCHOBHBIX
KOMITOHEHTOB B KOJIMYECTBAX, OMYCKAIOIINX WX TTOCHEAyIOolIee N3BIeUeHNE
Ha 9KOHOMMYECKHU pallMOHaJIbHON OocHOBe. Hampumep, B XeJle3HBIX pylax
HEpEeIKO MPUCYTCTBYIOT TUTAHOBBIE, METHBIE M BAaHAIMUIICOAepKaIle MUHE-
paJbl, 30JI0TO ¥ KOOAJIBT, MTUPUT, MHOTA allaTUT, TATIYSTTOJIUT U Oa/IeTICUT.
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B MenHoKoJUegaHHBIX pydax COAEPXKUTCS OOJbIIOE KOJIUYECTBO CEph,
MPUCYTCTBYIOT MUHEpaJbl CBUHIIA. [JIs1 METHO-HUKEEBBIX PYI XapaKTEPHO
HaJM4YMe 30J10Ta, MUHEpaloB KobajibTa 1 cepedpa. B HEKOTOpPBIX MECTOPOXK-
JIEHUSIX TIOJIE3HBIX MCKOMAeMbIX MHOTAA BCTPEYAIOTCSl IOBEJIUPHbIE U IOBE-
JIMPHO-TIOJIEJIOYHbIE KAMHU, U3PEAKa Mbe300NTUYECKOE ChIPhE.

K Tpetbeit rpyrmne OTHOCSTCS pa3UYyHOIO poia MpUMECH B MUHepaiax
OCHOBHBIX M TIOMYTHBIX KOMIIOHEHTOB (M30MOp(HBbIE, MEXaHUYECKUE, MU-
KPOBKJIIOYEHUSI COOCTBEHHBIX MMHEPAJIOB U JIp.), a TaKKe OpraHUYecKue
METaJUTMYECKUE 1 METAJUIOOPTaHNYECKUE COEAUHEHNS B YIJISIX U YIJIMCTBIX
noponax. IIpeoGiagarolnylo 4acTh IOMYTHBIX KOMIIOHEHTOB COCTaBJISIIOT
paccessHHbIE 3JIEMEHTBI, IIIMPOKO PACIPOCTPAHEHHBIE B PA3JIMUHBIX TBEPIBIX
MOJIE3HBIX UCKOIAeMbIX MIPU BECbMa HU3KUX COJAEPKaHUSIX.

CocTaB MOMYTHBIX KOMIIOHEHTOB 3TOM IPYIIIbI 3aBUCUT OT BHA MOJIE3HOTO
UcKomaeMoro u Tuna pya. Hanpumep, B yriie 1 BMELIAIONIMX MOPOAaX COAep-
JKUTCSI CEpHBIN KoJTuelaH, TepMaHuid, TaJuluii, ypaH, MOJUOAEeH, CBUHELI, LIUHK;
B TMOJMMETAUIMYECKUX pyAax MPUCYTCTBYIOT: CypbMa, KaaMUii, TeJTyp, Taj-
JIUIA, TaJuUIMii, UHOTAA TepMaHUii; B MEMHO-HUKEJIEBbIX pylax — IUIATUHOM/bI,
KOOaJIBT, cepa, cesieH, TeJUlyp, TALIWA, TaJuluii, TepMaHuii; B OOKCUTax — raj-
JIVI, BAaHAIMI, CKaHIW; B aAlyHUTaX U He(eIMHaX — TajUIMii, BAaHAAUMR U T. 1.

IIpu oboraiieHUM MOJE3HbIX UCKOMAEMbIX OHU HAKAIJIMBAIOTCSI B KOH-
LIEHTpaTaX OCHOBHBIX KOMITIOHEHTOB, a MIPpU IepepaboTKe KOHIEHTPATOB U
HEMOCPeACTBEHHOM HCIOJIb30BaHUM TOJIE3HBIX NCKOMAeMbIX B METAJLTYPTH-
YeCKOM, XMMUYECKOM M JIPYTruX MPOM3BOJACTBAX MOMYTHBIE MOJE3HbIE KOM-
MOHEHTHI CKAIIMBAIOTCSI B TOBAPHBIX MPOAYKTAX WJIN OTXOAAX.

Takum oGpazom, pa3zpaboTKa MECTOPOXIECHUIN MOJE3HBIX MCKOIAeMbIX,
0COOEHHO OTKPBITBIM CITOCOOOM, OCYIIECTBISIETCS MPEATTPUITUEM T10 TOOBI-
ye U KOMIUJIEKCHON TepepaboTKe MUHEpPaJbHOIO ChIPbs MPAKTUYECKU T10
0€30TXOIHOI TEXHOJOTUH.

1.4. IPUPO/THBIE YCJIOBUS MECTOPOXIEHUI

B mpupone He cymiecTByeT ABYX OJWHAKOBBIX IO CBOUM YCIOBUSIM Me-
CTOpPOXIEeHUI. Bua nosesHoro uckonaeMoro, reojornyeckue, celicMmye-
CKW€ W KJIMMaTU4eCcKre 0COOEHHOCTH, OOBOMHEHHOCTh U TOTOTrpadus 1Mo-
BEPXHOCTU XapaKTepU3YIOT TMPUPOAHBIE YCIOBUS MECTOPOXIECHUS
(maba. 1.2). Kaxpgas coctaBisiionasi IpUPOIHBIX YCIOBUN XapaKTepU3yeT-
cs1 OOJIBIIIMM KOJIMYECTBOM ITOKa3aTesieil, y9eT KOTOPhIX HEOOXOMuM ISt
BBIOOpA TEXHOJIOTMU Pa3pabOTKU M KOMIUIEKCHOW MeXaHW3alluu TPOu3-
BOJICTBEHHBIX TTPOIIECCOB.
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Tabrmuya 1.2
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MpupogHble ycnosus

Mpu3Hak pa3penenus

Mokasarenu

loptoyme uckonaemble

Yrons, cnaxew, Topg

Metannuyeckue uckonaemble

YKenesHas pyaa, pyabl LBETHbIX META/INOB,
pyabl PeaKUX ¥ 6NaropoiHbIX METansnos,
pyIbl PAAMOAKTUBHBIX METaNmoB

Hemetannuyeckune uckonaembie

Pyzibl FOPHO-XUMUYECKOTO CbIPbS, PYAbl
CTPOUTENbHbBIX MaTepPUanoB, paroLeHHbIe 1
NoyAParoLeHHbIe KAMHM, (hKCHI,
OrHeynopbl

l'eHesnc nopo MecTopoXaeHus

Ocafo4Hble Marmatmnyeckmne u
MeTamopn4ecKne nopoabl

dopma 3anexu

MnacToBas, NMH3006pa3Has, XnnbHas
LUTOKOOGpa3Has, pocchlnb

Bug
nonesHoro
CKONaemoro CTpoeHue 3anexm MpocToe, cnoXHoe
Fopu30HTaNbHOE, NONOr0e, HaKNOHHOE,
Saneranue KpyTOE, CIOXHOE
MoOLLHOCTb 3anexu bonbluas, cpefHsas, manas
3anacbl nonesHoro uckonaemoro | bomblune, cpefHne, Mansle
Tun BCKPbILLHbBIX NOPOA
1 TION3HOTO MCKOMAEMOTo CkanbHble, NONycKanbHble, MArKNe
my6uHa 3aneraHns NoNesHoro
ICKOMAEMOro 0T MOBEPXHOCTH 0BEPXHOCTHbIE, MyGUHHbIE
Tonorpacus
NOBEPXHOCTH mnggng%HHOMC; " PaBHUHHas, cnoxHas
MECTOPOXAEHNI
gggggf&"gm OTHOCMTENBHO YPOBHS MOPS 1 MnatthopMeHHOE, HaropHOE, BbICOKOTOPHOE,
MECTODOXKACHNS MOBEPXHOCTU PaioHa nofBOAHOE
Knumar JKecTkocTb norofibl U BNAXHOCTb | CypoBbliA, yMepeHHbIA, MArkui
[maporeonorus Bogonputok Mpocras, cnoxHas
CeicMMYHOCTb Hanu4ue 3emneTpsaceHnin HecencMMYHBINA, CENCMUYHBIA
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N3 reonornyeckurx ycioBuii HanboJjee BAXKHBIMU B OTIPENETICHUN CITIOCO-
0a TeXHOJOTUM Pa3pabOTKU SIBJISTIOTCS CTPYKTYpa MECTOPOXIeHUsI, hopma
PYIHOTO Tejia ¥ TIIyOWHA ero 3aJIeTaHusI OT TTIOBEPXHOCTH. DTU OCOOEHHOCTH
OTIPENIENISIIOTCST TeHE3NCOM MecTopoxkneHust. CTpyKTypa XapaKTepu3yeTcs
CKJIaJIYaTOCThIO, Pa3pbIBAMU, MHTPY3USIMU, CTPOEHUEM U 30HOW KOHTAKTOB.
ITo dopme pynHbie Tena (puc. 1.2) pa3nensiioTcs Ha IJIACTOBBIE, MJIACTO00-
pasHbie, TpyOO-, CTON0O- M JTMH3000pa3HbIe, XUIbHBIE, IIITOKBEPKOBEIE,
THE3000pa3HbIe, CIOXKHON (DOPMBI 1 POCCHITIH.

Ilnacmossie pyonvie mesa 0OOBIIHO METAMOP(POTEHHOTO 0CaTOYHOTO IIPO-
WCXOXIEHUST OTIIMYAIOTCS BBIIEPXKaHHON MOIITHOCTBIO M YeTKUMU KOHTaKTa-
MU C BMEIIAIOIINMU TTOPOAAMMU.

ITracmoobpasmsie pyousle mesa B OCHOBHOM 3K30T€HHOTO TPOWCXOXKIE-
Husg. OHM OTIMYAIOTCSI MEHEee BBIIEPXKAHHOW MOIITHOCTHIO M (POPMOIA,
WMEIOT pa3IuaHble YTl MafaeHus. [lracroobpa3Hast Xuia, ceKylasi OKpy-
XaroIIre MOPOAbl, HA3bIBACTCS TAAKOM.

Jlunzoobpasnsie pyonsie meaa OKPYTTION WIM OBaJIbHOW (hOPMBI B TUTaHE
C YMEHBIIIEHHO! MOIIHOCTHIO TIO KPasiM UMEIOT pa3IMuHbIE pa3MePhI U YTIIbI
maneHus. [1o MponcxXoXaeHUI0 OHM OTHOCSITCST K 9K30T€HHBIM W METaMOp-
(boreHHBIM MECTOPOXICHUSIM.

KunvHble pyonsle mena — TIPAaKTUYECKW OCHOBHAsi (popMa SHIOTEHHBIX
MOCTMarMaTMyecKux MectopoxnaeHuii. dopma XU 3aBUCUT OT TPEIIVH
B 3¢MHOU KOpE, 3alOJTHEHHOW MWHEPAJIbHBIM BEIIECTBOM, M MOXET OBITh
TPOCTast CO CPABHUTEIHHO BBIIEPXKAHHBIMU 3JIEMEHTAMU 3aJIeTaHUS W YeT-
KMMU KOHTAKTaMU U CJIOXHasl C HEBBIIEP>)KaHHBIMY 3JIEMEHTAMU 3aJIeTaHUS
W YETKUMU KOHTAaKTaMH, COCTOSIIIIUMU M3 CJIOXHOTO ITydyKa TOHKMX XKW
¥ TIPOXXWIKOB, BETBSIIMAXCS WM CEKYIIUX OPYT Apyra. MOIITHOCTb XWJI
OrpaHWYeHa U OOBIYHO He TpeBbIiaetT 10 M.

Illmokoo6pa3snvie pyonsle mena TIPEACTABISIOT COOOU pPYJIHBIE MaCCHUBBI
HeTIPaBWILHOM (pOPMBI 1 00JBIIIOTO pa3Mepa. OOBIYHO OHM UMEIOT HIOTEH-
HOE TTOCTMarMaTn4ecKoe MPONCXOXICHUE.

Illmokeepkoguie pyoHbie meaa — 3TO HETIPABWIBHOM (DOPMBI Macca Topo-
IIbI, HACBHIIIIEHHAS] PA3JIMYHO OPUEHTUPOBAHHBIMM PYTHBIMU TTPOXIIIKAMU.
[To mpoucxoXaeHNI0 OHU OTHOCSITCST K 9HAOTEHHBIM MECTOPOXICHUSIM.

Tne3doobpasubie pyduble meaa, HEOOMBIIINE TIO pa3MepaM W HETIPaBWJIBHOM
(bopMBI, MOTYT OBITH 9HIOTEHHOTO W 9K30TEHHOTO MPOUCXOXKICHNSI.

Cmonboobpasuvie u mpyb6oobpasmvie pyoHble meaa 3aHUMAIOT 10 hopMe u
pa3MepaM cpeIHee TTOJIOKEHME MEXKITy KIIaMy 1 ITokaMu. Kak npasuino, oHu
WMEIOT 9HIOTEHHOE TIPOMCXOXICHNE KOHTAKTOBO-METaCOMATUIEeCKOTO THUITIA.

Poccbinu — 310 TOPU3OHTATIBHBIE TIACTOOOPA3HbBIE PYIHBIE TeJla HEOOb-
IO/ MOTITHOCTH 3K30TEHHOTO TTPOUCXOKICHUS.
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Puc. 1.2. ®opmbl pyaHbIX TeN:
a — NnacToBas; 6 — nnacToobpasHas; 8 — Aaiika; r — Tpy6006pasHas;
J — conboo6pasHas; e — NH30006pa3Has; X — XUNbHAas; 3 — LUTOKOOOPa3Has;
M — WITOKBEPK; K — THE3[1a; /1 — CNOXHAsi; M — POCChiMb

ITo cTpoeHnIo Pa3IMYaloT 3aJIEXKN HpoCcmble, BRieMKa KOTOPHIX He TPeOyeT

CreluaabHON TEXHOJOTUM, U CA0MCHble, TPEOYIOIIEe TPUMEHEHUS pa3ieib-
HOI BBIEMKH.
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ITo yrmy magenwsi TiacTooOpas3HBIE 3aJIEXKU NEJSIT Ha: 20PU30OHMAAbHbIE
u noaoeue (1o 10°), mpu 06paboTKe KOTOPBIX MOKHO UCIIOIb30BATh BhIPA0O-
TaHHOE TPOCTPAHCTBO JJISI Pa3MEIIEHUS] BCKPBIIIHBIX TOPOI, HAKAOHHbIE
(10—30°), korma pa3MellleHWe BCKPBIIIHBIX MOPOJ B BBIPAOOTAHHOM MPO-
CTPAHCTBE CBSI3aHO C MPUMEHEHUEM CIEeIUaIbHOU TEXHOJOTUU, U KpPYmbie
(6onee 30°), korma BeIpaOOTaHHOE MPOCTPAHCTBO HEBO3MOXHO UCIOJIb30-
BaTh JIUIST pa3MeIeHUST BCKPBIIITHBIX TTOPOI.

ITo MomHOCTU 3aJI€XKN PA3AESIOT HA MAA0MOUWHbIe, KOTIA IUTST TOOBIYHBIX
paboT TpedyeTcs crienmanbHass TEXHOJIOTUSI M TEXHUKA, cpedrell MOWHOCMU,
KOT/Ia TIPY TOPU3OHTAJBHBIX U TIOJIOTUX TIACTOOOPA3HBIX 3aJIETAHUSX OHU
0TpabaThIBAIOTCSI OMHUM YCTYTIOM, a IPU HAKJIOHHOM U KPYTOM 3aJIETAaHUUN —
ONTHOU 3aXONKOW, U MoujHble, OTpadaThIBAEMbIE MPU TOPUIOHTATIBHOM U TO-
JIOTOM 3aJIeTaHNM HECKOJIbKUMM YCTYTIAMHM, a TIPY HAKJIOHHOM M KPYTOM 3a-
JIETAHUSIX — HECKOJBbKUMU 3aXOJKaAMU.

[To TuIry BCKPBINTHBIX TIOPOJ Y TTOJIE3HOTO MCKOTIAaeMOTO Pa3InyaloT Me-
CTOPOXAECHUS C MSATKUMU TTOPOAaAMU (csc),<=106+107 ITa) 1 mIOTHBIMU MOPO-
naMu (G =10+2+ 107 T1a), He TPEOYIOIINMH MPEIBAPUTETBHOTO PHIXJICHHUS
JUTSL BBIEMKH, C TIONyCKATbHBIMU TopofaMu (oexk = 2 107+5+ 107 TTa), Tpe-
OYIOIIIMMU MEXaHUYECKOTO VJIM B3PBIBHOTO pa3pylIeHUs, U CO CKATbHBIMU
HopoIaMu (Gex= 5 * 107+3,5+ 108 ITa), m1s1 pa3paGOTK KOTOPBIX HEOOXOIM-
MO MpPeIBAPUTETBHOE B3PBIBHOE Pa3pyllIeHNUE.

[nyOuna 3aieranusi pyqHBIX TEJT OT TTOBEPXHOCTU U3MEHSIETCST B IITMPOKOM
QMara3oHe — OT MUHUMAJTBLHOM, KOTJa PYAHOE TeJI0 BBIXOAUT IO HAHOCHI,
KOTOpPbIE BO3MOXHO OTpadaThiBaTh OOLIMM YCTYIOM, M0 MaKCHUMaJbHOM,
omnpenensieMoit 3(h(heKTUBHOCTHIO OTKPBITHIX TOPHBIX PaOOT.

I1o MecTONO0/I03KEHHI0 PA3INYAIOT HAAM@POPMEHHbIe, HA2OPHbIE U NOOBOOHbIe
MECTOPOKICHUSI.

B ruaporeosiornyeckOM OTHOIEHNH B 3aBCMMOCTH OT BOJOIIPUTOKA Me-
CTOPOXIEHUSI MOTYT OBITh 00800HEeHHbIMU T MAA000800HEHHBIMU.

ITpu pa3paboTke MECTOPOXKICHUI YUUTBHIBACTCS CEMCMUYHOCTH parioHa
u ero kmmMar. KimmaTtnueckue yciaoBrsl B HAUOOJbIIEH CTENIEHU BIIUSIOT Ha
TEXHOJIOTUIO, MEXaHU3ALIWIO U OPTaHU3AlMIO TOPHBIX padoT. s Hamei cTpa-
HBI, TII€ TIOYTU ABE TPETU TEPPUTOPUU 3aHUMAIOT OOJIACTU C CYpPOBBIM KJIMMa-
TOM, BIMSTHAE KIIMMAaTHYECKUX YCIOBUI 0COOEHHO OITyTUMO. CHEXHBIE 3aHO-
CBI OCJIOXHSIIOT pabOTy KapbepHOTO TPAHCIOPTA, HATMYUE CHETa B MTOJIE3HOM
WICKOTIaeMOM U TTYCTOM TTOpOJie TIPUBOANUT K TTPUMEP3aHUIO TOPHOI MacChl K
CTeHKaM TPaHCIIOPTHBIX CPE/ICTB U SIBJISIETCS] IPUIMHOM OTIONI3HEH 1 00BAJIOB.

B 3anossipre MpomOIKUTETBHOCTh CHEXHOTO Tepuoga mocturaet 300
JHE! B TOY, IJIUTETHLHOCTh OMHOM METEeN MOXET ObITh 7 cyToK. [Ipu Tem-
nepatype Bo3ayxa HxKe —50 °C, KkoTopasi B OTAeIbHbBIX palioHax AEPXKUTCS
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JIJTUTEJIbHOE BpeMsl, TpeOyeTCs 0COObIi peXXuM padOThbl, METaJJI CTAHOBUTCS
XPYIIKUM, UYTO SIBJISIETCSI TIPUYMHON TTOJOMOK TOPHOTO M TPaHCIOPTHOIO
000pya0OBaHUS.

Betpbl, CKOPOCTh KOTOPBIX TOCTUTAET, HampuMep Ha Kojabckom mosyoc-
TpoBe, 60 M/C IBISIOTCS MIPUIMHOM OTKA3a ITOAAYU JIEKTPOIHEPIHUHU I10 IIPO-
BOJIaM BOBAYIIHBIX JUHUM, 3aTPYIHSIOT 3apsikaHWe B3PbIBHBIX CKBaXXWH,
3arpy3Ky ropHOI Macchl, iepeMelleHre Jtoaei 1 MmexaHu3moB. [1pu otpuna-
TeJIbHBIX TeMIIepaTypax BeTep CO31aeT OCOOEHHO XXeCTKUE YCI0BUST pabOTHI.

Ilo ¢usnonornyeckoMy BOCIHPUSATUIO YeJIOBEKA YBEJIMUYEHHE CKOPOCTHU
Berpa Ha 0,5 M/C 3KBUBAJICHTHO ITOHIKEHMIO TeMITepaTyphl Ha 1°C.

YuuteiBass 3710 siBJAeHUe, Ha HOPUIBCKOM TOpHO-METALIypTMYeCKOM
KOMOMHATE MPUHSITO BbIpaxkaTh KIMMAaTUYECKUE YCIOBUS KECTKOCThIO ITOT0-
Bl B OaJnrax:

K= +2v,

rae t— abCoMIOTHOE 3HAYeHUe TeMIlepaTyphl Bo3ayxa, C;
y — CKOPOCTb BETpa, M/C.

J71s1 KapbepoB, HAXOASIINXCS B CYPOBBIX KIIMMATUIECKUX YCIIOBUSX C OTPH-
IIaTeJTbHBIMY TeMITepPaTypaMi, YMEHBIIIASTCS Y CII0 PAOOUMX THE B TOMY, COKpa-
IIaeTCsT IPOMOJDKUTEIBHOCT pabodero THS U IpeaycMaTprBaeTCsl 000TrpeB pa-
0OTArOIINX Ha OTKPBITOM BO3IyXe Yepe3 OIpeaeIeHHBIC IIPOMEKYTKI BPEMCHI.

K xmmMatnaecknM pakTopaM, BIUSIONINM Ha TEXHOJIOTHIO pa3pabOTKH
TOPHBIX TIOPOH, OTHOCUTCS TyMaH. B BBICOKOTOPHBIX paifOHaX YMCIIO TYMaH-
HBIX JHeu gocturaet 200.

B 30Hax ¢ XXapKUM WA TPOIMMISCKUM KJIMMATOM BBICOKASI TeMIlepaTypa
BO3/yXa, IecUYaHblec OypH, MOBBIIMICHHAS COJTHEUHAST paauaIus, BIaXKHOCTb
MIPEIBABIISIIOT CBOM 0COOBIE TPEOOBAHMS K TEXHOJOTUH, MEXaHU3ALINU U OpP-
raHW3aluX TOPHBIX paboT.

B CIIOXHBIX TTO0 KIIMMATHIECKNUM YCJIOBHMSIM paifoHaX Ha Kapbepax HOJI-
XHBI TIPUMEHSIThCS 00OpydOBaHME M amIiapaTypa, KOHCTPYKIHMS KOTOPBIX
obecITeurBacT HAIEXKHYIO pabOTy IIpU HU3KUX TeMIIEpaTypax, MOBEIIIICHHOM
BIIAXXKHOCTH, CHJIBHBIX BeTpaxX, BO3MOXHOM OOJICICHCHWN, ITOHIKCHHOM
JTaBJICHUH B BEICOKOTOPHBIX paiioHaX W B TYMaHe.

1.5. OCHOBHBIE CBOVICTBA ITOJIE3HBIX UICKOITAEMBIX Y TOPHBIX ITOPO/I

Cmpoenue pyo. Pynpl, B KOTOPBIX PYIHBIX MUHepanoB Oojbiie 80%,
O00BIYHO HA3BIBAIOT CIIOIIHBIMK WJIM MACCUBHBIMU, €CJIM MEHBbIIIE, TO IIPU
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BKpAIJICHHOUW TEKCType pyIbl Ha3bIBAlOT BKpalJieHHBIMU. Paznuyaior
BKparuieHHOCTh eycmyio (50—80%), cpednroio (50—30%) n beduyio, unu ybo-
2yio (menee 30%). MaccoBble pybl BCTPEYAIOTCS HA MECTOPOXICHUSIX XKeJle-
3a, XpoMa, MeIu, IIMHKa, MapraHiia, BKpalJIeCHHEIC — Ha MECTOPOKICHUSIX
30JI0Ta, cepedpa, TUIATUHBI, MOJUOAEeHA, BojbdpaMa, OJI0Ba, HUKEIS,
KoOaJIbTa, CypbMBI, PTYTH, BUCMYTA 1 JIp.

Cmpykmypa pyd — cTpoeHUE PYyTHON Macchl, ompeaensseMoil GopMoii,
pasMepaMt 1 coYeTaHHEeM MUHEPAJIOB I X 00JIOMKOB B IIPOCTPAHCTBEH-
HO 000CO0JIEHHBIX MUHEpPaJbHBIX arperatax (puc. 1.3). PaznuyaroT Makpo-
CTPYKTYpY, HaOIIomaeMyto B IITy(dax pya Ha 171a3, U MUKPOCTPYKTYPY, BBISIB-
JIIEMYIO TOJTBKO TTOJT MUKPOCKOITOM.

Texcmypa pyo ompenensieTcsl TIPOCTPAHCTBEHHBIM B3aHMOTIOJIOXKEHHEM
MUWHEPAIBHBIX arperaToB, OTJIWYAIONINXCS IPYT OT Apyra 1o dhopme, pazme-
paMm, cocTaBy U CTpYKType (puc. 1.4).

QDusuueckue ceoiicmea nopood N X XUMUIECKUI COCTaB B 3HAYNTEIHHOMN
Mepe OTPEeISIIOTCST CBOMCTBAMM ClIaralolInX UX MUHEpaioB. BaxHas poib
MIPUHAIICKUT CTPYKTYPE ITOPOI M pa3Mepy CIararolInX MX MUHEPAIBHBIX 3¢-
peH. B II0THBIX, TOHKO3EPHUCTBIX U CTEKIIOBATHIX ITOPOJAX B pe3YJIBTATE AC-
dopmarmm 00pa3yroTcs UL TPEIIUHEI, a MEXX3epHOBBIE AcdopMaliny He
pa3BuBatoTcs. KpymHO3epHUCTHIE TTOPOABI JIETKO TOMIAIOTCS MEX- W BHY-
TPU3ePHOBBIM AedopManusaM. [ToBBIIIIEHHAsT TPOYHOCTh Ha CXKaThe auada-
30B, BSI3KOCTb U TIJIACTMYHOCTD CJIAHIIEB O0YCIIOBJIEHBI TIPEKIE BCETO CTPYK-
TYpoOil 3TUX Topo. TeKCTypbl TOpOa OOJIBIIIOE BIMSIHUE OKa3bIBAIOT HAa WX
XpYIKOCTh — IJIACTUYHOCTB. IloJ0ocuaThlie TeKCTYPHI TTOBBIIIAIOT IIIACTHY-
HOCTb M TIOHIKAIOT XPYNKOCTh IMopoa. OaHaKo TIpssMast IPONOpINOHaTbHAST
3aBICUMOCTD MEXKIY CTETICHBIO (DM3NMIECKOM aHN30TPOITUY U CTEITCHBIO TIa-
CTUYHOCTH TIOPOIbI HabomaeTcss He Bcerna. [IpoHUIIaeMoCTh TOPHBIX T10-
pofI, T. €. CHOCOOHOCTH TTPOIYCKATh TMIPOTEPMATIbHBIE PACTBOPHI, OTIPEACIIS-
eTCsI B OCHOBHOM 3(M(dEKTUBHOW TMOPUCTOCTHIO M TPEIIMHOBATOCTHIO.
Ha npoHniiaeMocTs BIUSIOT TakoKe JaBIeHUE W TTyOMHA OT 3eMHOM TTOBEpX-
HOCTHU, TEMIIEpaTypa, arperaTHOEe COCTOSTHUE pacTBOPOB, UX COCTaB, XapaK-
Tep B3aMMOJEUCTBUS C TTopoaamMu U Ap. [TopucTocTh TpencraBisieT coboi
OTHOIIICHNE B IIPOIICHTaX CYMMBI OOBEMOB ITOpP TOPHOI ITOPOIEI KO BCEMY
00BeMy mopoasl. Be1munHa MOPUCTOCTH B MArMaTUIECKUX Y MeTaMopdude-
CKUX TIOpOJIaX OYeHb Majla M COCTABJISIET COTHIE U JECSTHIE TOJIM TPOIICHTA.
Ho mist MHOTHX TOpOA TOPUCTOCTh M3MEHSICTCST B IMMPOKMX TIpeIesiax.

B pacueTtax konmdyecTBa BellecTBA WCTIOJB3YIOT TIOHSITUS HAOMHOCHb
u 0b6semHas macca. [ITOTHOCTh — 3TO Macca eqUHUIIBI 00beMa TBepaoi da-
3B IOPOIHI P, (Kr/M%). Pa3snnyaioT ropHble OPOIBI C BHICOKOI TIOTHO-
ctbio Gonee 4+ 103 kr/M%, cpenneit — (4—2,5) « 10° kr/m® 1 Terkue — MeHee
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Puc. 1.4. Tunbl Tekctyp (no B.W. CMupHoBY):
a — NATHUCTas; 6 — nonocyaras; 8 — KPYCTMUPKALMOHHAS; I -NPOXUITKOBAS;
[ — KOKap[i0Bas; e — 00NUTOBAsA; X — KONomMopdoHas; 3 — 6pek4nesas;
Y — BPEKYNEBULHAR; K — KApPKACHOALLMYHAs

Puc.1.3. Tunsl cTpykTyp pya (no B. 1. CMupHoBy):
a — PaBHO3EPHUCTAR; 6 — HEPABHO3EPHUCTAA; B — NNACTUHYaATAS,;
I -BONOKHUCTas; /] — 30HANbHASA; & — KPUCTIOrpaduyeckm OpUEHTUPOBAHHAS,;
XK — TECHOTO CpacTaHus; 3 — 3aMeLLeHns; # — Apo6IeHNs; K — KOoMOp(Has
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2,5+10% kr/m®. O6beMHast Macca p (xr/M%) — 3T0 Macca eIMHUIBI 0GbeMa
TOPHOM MOPOJBI C €€ €CTECTBEHHOU MOPUCTOCTHIO U BIaXXHOCThIO. COOTHO-
IIEHUE MEXY TUIOTHOCTBIO U 00bEMHOI Maccoi

P =po(1-P),
rae P — oOliasi mopucTOCTh TOPHOM MOPOJIBI.

B pacyeTax CUJI 1 Harpy30K UCIIOJIb3YIOTCA ITOHATUA y,[[e.l'[beIfI BEC gy, T.C.
BeC eAVMHUIIBI 00beMa TBCpI[OI7[ (1)331)1 nmopoabl, 1 00BEMHBIN BeC g — BEC
eIMHUILIBI 00beMa IIOpoabl B €€ €CTCCTBEHHOM COCTOAHNUN

Yo=Po &>

e g— yCKOpeHHe CBOGOIHOIO MageHust, M/c?.

Jepopmauuonnvie céoiicmea 2opuvix nopod. legopmayus — 3T0 N3MEHe-
Hue GopMbl UK 0ObeMa Teja Mo BO3AECTBMEM BHEIIHUX cui. Jdedop-
Mall1 B 3¢MHOM KOpe pa3meIsIIoTCs Ha ynpyeue U ocmamouHbie. Ynpyeocms
— 3TO CBOMCTBO TBEPIbIX TET U3MEHSITh (DOPMY U O0BEM TOJ BIUSHUEM
(bmsnyecknx BO3AEHCTBUI M TIOJTHOCTHIO BOCCTAHABIMBAThH MEPBOHAYAIb-
HOE COCTOSTHUE MOCJIe YCTPAHEHUS 9TUX BO3AEUCTBUIA. YIIPYyTroil Ha3bIBaeT-
cs Takas nedopmanms, mpu KOTOPOil TBepI0e TEIO Mocie CHITUs pusnye-
CKMX BO3MEWCTBUI BO3BpallaeTcsl K MepBOHAYaIbHOMY cocTostHuto. [1pu
Bcex nedopMalnsax CyniecTByeT TIpeesl YIIpyrocTu. Eciii oH mpeBkIleH,
TO BO3HUKAET OCTaTOYHas nedopmaiusi, He ucuyesaronias MoJTHOCThIO WIN
YaCTUYHO TIOCJIe YCTpaHEHWsI BHI3BABIIMX €€ BO3aeiicTBUil. BHyTpeHHUE
CWJIBI, BO3HUKAIOIINE B Tejie M CTPEMSIIMECS ypPaBHOBECUTDH JICHCTBUE
BHEITHUX CWJI, Ha3bIBAIOTCS CUJAMM YIPYroCTU. BemwuwHa 3TUX CWII,
MIPUXOSIIASICS HA EAWHUILY TUTOIIAIN TTOTIEPEYHOTO CEUeHUS Teia, Ha3bl-
BAETCS HANPANCEHUEM.

IlInpoko pacrpocTpaHeHHbIE B 3eMHOU KOpe OCTaTOYHbIE JAehopMaum
pa3nensioTcs Ha naacmuveckue M xpynkue. Ilon naacmuueckoil TOHUMAIOT
OCTaTOYHYIO iehopMaITnIO, TIPOSIBIISIIONTYIOCS 0€3 HapyIIeHUsI CTUIOITHOCTH
Marepuaiia 1 00pa3oBaBIIIYIOCS B Pe3yJIbTaTe BHEUTHUX CUJI. Xpynkoii Ha3bl-
BAlOT Takylo neopMaluio, MpU KOTOPOU TeJlo pa3pylraercs 6e3 3aMeTHOM
TJIaCTUYeCKON nedopMarmm.

s TOpHOTO TPOM3BOJCTBA BaXXHO YYUTHIBATH HE TOJBKO TUTACTHYE-
cKy1o aedopMaInio, HO U 843K0CMb nOpod, a TakKe pejlaKCalvio U Hoa3y-
yecmb. OT BSI3KOCTH Tejia 3aBUCUT CKOPOCTh IJIACTUYECKON nedopmannu,
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TaK KakK BSI3KOCTb OTpaXKaeT MPOLEeCC BHYTPEHHETO TPEHUS, T. €. CIIOCOOHOCTh
OTJEJIbHBIX YACTHII TeJla OKa3bIBaTh COMTPOTUBJIEHUE IPYTUM TIPU TIepeMeliie-
HUU MX OTHOCUTENLHO ApyT Apyra. Pemakcaims BeIpaxaeTcst TajieHueM Ha-
TIPSDKEHWS B TeJle, a BeJIMYMHA TUTACTUIEeCKOl nedopMariuy pu 3TOM TIOA-
JIEP>KNBAETCST TIOCTOSTHHOMW. DTO SIBJIEHUE CBS3aHO C TEM, UTO YaCTHUIIBI TeJia,
CMellasich B MpOLIECCe TUIacCTUUeCKOl aedopMaliiu, HaXoIsAT HOBbIE YCTOM-
YUBbIE TTONIOXEeHUs. [Ipy 3TOM HampsDKeHWS, BHI3BIBAIOIINE TTEPEMEIIICHMS
YaCTUI] TIPU TOCTVDKEHUU TTOCIEAHUMHU YCTOMYMBOTO TTOJIOXKEHUST, OyIyT MC-
ye3aTh. Peakcaiys mpuBOAUT K TTOCTETIEHHOMY TTPEBPAIIIEHUIO YIIPYTOii Je-
(hopmarum B octaTouHylo, TacTUeCKyto. [lon3yuecTs MaTepuaa mposiBisi-
eTcs Kak TiacThueckas nedopmaiivsi, ITUTeTbHO MpOoTeKaolas Mpu To-
CTOSTHHBIX HATPSDKEHMSTX, HE TIPEBBIMIAIONINX TIpeesia yrpyroct. CylHOCThb
3TOTO SIBJICHUSI 3aKJTI0YAETCSl B TOM, UTO B TeJIe IO BIUSTHUEM TTOCTOSTHHOM
Harpy3KW MPOVCXOIUT TIePErpyIMIpoOBKa YaCTHUI] M HETIPEPBIBHBIN TepexoT
YacTu yrpyroi aedopmaiiniu B ractuueckyto. Ho mockosnbky Harpyska cox-
paHsieTcs1, yrnpyras necdopmalivst BO30OHOBIISIETCS A0 TIPEXXHETO pa3Mmepa.

B cooTBeTcTBUM ¢ 3akoHOM [yKa MeXXy YIJTMHEHUEM CTePXKHS U Harpy3-
KOI Ha HEro CYIIECTBYeT IpsiMasi IIPOITOPIIMOHATbHAS 3aBUCUMOCTD, 8 MEX-
Iy YIUIMHEHWEM U TUTOIIAIbI0 TIOTIEPEYHOTO CeYeHUsI CTepKHSI — oOpaTHasl.
[Tpu Harpy3ke, He HOCTUTLIE OINpeNeIeHHOro Npeesa, yiTuHeHre obpas-
11a MpSIMO MPONMOPLUOHATIBHO pacTaruBawplleil cuie F, nauHe obpasua /
¥ 00paTHO TIPOTIOPLIMOHAIBHO TIIOMIAAW TOMEePEeYHOro cedeHus S. DT
OTIBITHBIE TAHHBIE CBSI3BIBAIOTCSI COOTHOIIEHUEM

Al= FI/ES,

rme A — TIpupalieHue IJIMHBI, Ha3biBaeMoe aOCOIOTHBIM YUTMHEHUEM
CTEpKHS OT CWIIBI F;
E — xoaddunmeHT mponopimoHaIbHOCT — MOJYJb YIIPYTOCTH, VA
Monynb FOHra.

OtHomenne Al/l Ha3bIBaeTCsI omHocumenvHviM yoaunenuem €. Ecnu
y4ecTh, UTO HaIpsKeHne 6 = F/S, To 3akoH [yKa IJIsT OMHOOCHOTO pacTsKe-
Hus € =6 /E, nim 6= EJe.

CrepxHu, paboTaloniye Ha pacTsoKeHWE WY CXKaThe, NCTTBITHIBAIOT KPO-
Me TIPOJOJIBHBIX TaK:Ke MorepevyHbie aechopmaiu. AOCOMIOTHAS BETMYMHA
OTHOIIIEHUST OTHOCUTETLHOM TTOTIepevHO nepopMaIiny €] K OTHOCUTETBHOMN
MPOJOJIbHON € Ha3biBaeTcs KoabduuueHToMm IlyaccoHa u obo3HavyaeTcs L,
T.e. U = g/e. Dtn nBa Koadoduimenta E m L TTOIHOCTHIO XapaKTepU3yloT
YIIpyTue CBOMCTBA BCEX U30TPOITHBIX MAaTEPUAJIOB.
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CormpoTuBiicHNE B3aMMHOMY IIepeMEIICHNI0 KOHTAKTHUPYIOIIMX TE
WJIN COTIPOTHUBJICHUE YacTeil Tella Ipy eTo JehopMallii XapaKTePpU3yeTCs
BHYTPECHHUM TPEHHMEM, KOTOPOE OTIPEIeIsIeTCs TI0 TCOPUH IIPOIHOCTH Mopa
Kak KacaTeJbHOe HampspkeHue (puc. 1.5):

T=k¢y t O tgo,
TI€ () — YroJI BHYTPEHHETO TPEHUSI, TPALLyC;
tg® — K03 PULIMEHT BHYTPEHHETO TPEHMUS;

k¢ — TIpENeNt IPOYHOCTH TTOPOMBI TIPH CPe3e B YCIOBUAX OTCYTCTBHSI HOP-
MaJTbHBIX HarpstkeHuid, [1a. DTy BeTMInHy Ha3bIBAIOT CUenieHuem nopoodbi.

a T k

Keu,
\

0
T

6-70~7Na.
1 L ] iy
I 4aga,d '

go/l 63 05 Gipc Giwe 6

Puc.1.5. QOrubaroLyme Kpyros HanpsKeHU:
a — NoCTpOeHue; 6, B, r—NacnopTa NPOYHOCTN COOTBETCTBEHHO M3BECTHSAKA,
TAIVHUCTBIX W CbIMy41X NOPOS;
Ocx N Op — NPEAENbI POYHOCTM NMPY CKATUM 11 PACTSHKEHUN COOTBETCTBEHHO

YroJ BHyTpeHHETO TPEHUSI Pa3IMIHBIX TOPHBIX ITOPOJ M3MEHSICTCS B TIpe-
nesiax ot 15° st cnabbIX, He TIOTHBIX TTOpoAd, 10 45° 11 CKaJbHBIX TTOPO/.

7151 chilydeil TOpHOM MaccChl XapaKTepeH yrojl TPeHWs, TPEACTaBIIsTIO-
Uil co00I BETMUYMHY, MPU KOTOPOU ChITydas Mopoja MmepeMeniaeTcs Mo
JIeCTBUEM TPAaBUTALIMU 110 HAKJIIOHHOM TIJIOCKOCTH. YTOJI TPEHUS 3aBUCUT OT
CBOICTB TIOPOIBI, pa3Mepa KyCKOB, BIAKHOCTU U KoddduimeHTa TpeHus.
[Mpu mepemenieHUN TTOPOABI TIO TTOPoae KOIMOUITMEHT TPEHUSI COCTABIISIET
0,9—1,2, a yroa tpeHust — 42—51°, ipu nepeMeleHUun Mo CTATbHOMY JIMCTY
K03 duimeHT TpeHus cocrapisier 0,65—1,0, a yroa tpeHus — 33—45°,
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[ pa3pbIxyIeHHOW TOPHOUM MaccChl UCIOJb3yeTCsl MoKas3aTellb — yeod
ecmecmeenH020 omKoca ¢y, KOTOPBI 00pa3yeT HAaKJIOHHYIO TOBEPXHOCTD pa3-
PBIXJIEHHOI TOPHOI MacChl C TOPU3OHTAJIBHON IJIOCKOCTBIO B €€ HACBIITHOM
COCTOSIHUU. YBEJIWYEHUE BJIAXXHOCTU U KPYITHOCTU KYCKOB TOPHON MacChl
BElET K YBEJIMYECHUIO YIJIa ECTECTBEHHOTO OTKOCA OTBAJIOB M INTadeseil rop-
HBIX TTOPOJT Ha Kapbepax. B3auMocBsI3b MEXaHMYECKUX CBOVCTB TOPHBIX O~
pon npuBeaeHa B maba. 1.3.

TopHbIe MOPOIBI OKA3BIBAIOT PA3IUYHOE COMPOTUBIIEHUE AeDOPMALINH.
ConporuBieHue aedopmaliuu HasblBaeTcsl npouHocmuvro. Hanbombiieit
MPOYHOCTHIO MOPOJBI 001aNAIOT MPU CXKATUU, HAUMEHBILIEH — MIPU PacTs-
KEHUU.

CBolicTBa TOPHBIX MTOPOJ B KOHKPETHBIX YCIOBUSIX U3YYAlOTCS BO BPEeMsI
Te0JIOTMYECKOM pa3BeK! U OCBOCHUSI MECTOPOXKIEHUS. LISl pa3IuYHbIX pa-
OHOB, 6acCelfHOB U JaXe Pa3IUYHBIX 30H OJHOTO MECTOPOXIECHUS OHU
MOTYT OBITh pa3HbIMU. B maba. 1.4 mpuBeneHbl CBOMCTBA TOPHBIX MOPO.
OOJIBIIIMHCTBA MECTOPOXKICHUIA.

YeMm Oosiblile BA3KOCTh, TEM OOJbIIEE COMPOTUBICHUE OKA3bIBAET TEJIO
wiactuaeckoit aecdopmaiuu. [lnacTuaHbIe MaTepUaIbl U TOPOJbI CTIOCOOHBI
BBIIEPXUBATh 3HAYMTENBHYIO TJIACTUYECKYIO nedopManuio 6e3 paspylie-
HUs. B Xpynkux Teax HEMOCPEACTBEHHO BCJEN 3a YNpyroi aedopMaiueit
WIN TIOCJIE HE3HAUYUTEJbHON IUIACTUYECKOU HacTymaeT paspylieHue. s
TUTACTUYECKUX TeJl MEXIy MPEeAesioM YIPYTrOCTU W TMPEAeJOM MPOYHOCTU
nMeeTCs IUPOKUI MHTEPBaJI, Y XPYIIKUX TeJI 00a 3TU Mpejesia COBMAgaloT.

ITpu pasnmuuHbIx BUmax nedopMaiuu (pacTsoKeHUE, CIBUTL, CXKATHE) B
TOPHBIX MOPOJAX BO3HUKAIOT ABA TUIA TPEIIUH — CKAAbIBAHUSA U OMPbi8a.
O6pa3oBaHue MEPBBIX CBSI3aHO C MAKCUMAJIbHBIMU KacaTeJIbHBIMU HAMpPsi-
JKEHUSIMU, BTOPBIX — C MAKCUMAJIbHBIMM PACTSITUBAIOIIMMU HATIPSIKEHUSI -
mu. TakuMm oOGpa3oM, Kaxaas TOpHasl MOpoIa UMEET ABa Mpeaesaa MpoYHO-
CTU: ONWH JUISl CKaJbIBAaHUS, NPYrol s oTpeiBa. Pa3pylieHune mopoa npu
YBEJIMUYECHUN HAMPSXKEHUN OCYIIECTBISETCS MO TOMY TUIMY, IJII KOTOPOTO
B IAHHBIX YCJIOBUSIX Mpenes MPOYHOCTA HUXE W, CJIeN0BATEbHO, TOCTU-
TaeTCsl paHbIIIe.

HedopMallMOHHBIE CBOIICTBA TOPHBIX TTOPOJ 3aBUCST OT BEJIMYUHBI BCE-
CTOPOHHETO JABJICHUS, TEMITEPATypPhl, HATMYNS HACHIIIAIOIINX CPEJl U CKO-
poctu aedopmupoBaHusd. C poCTOM BEIWYMHBI BCECTOPOHHETO CXATHS
MPOYHOCTB BCEX TOPHBIX TOPOJI YBEIMUMUBAECTCS U TEM OOJIbIIE, YeM OOJIbIiIe
pa3Mep 3epeH nopoasl. [Ipu pocTe BCECTOPOHHETO JaBJICHUS MOBBIIIAIOTCS
BSI3KOCTh M TIPOYHOCTh MOPOJI, 0COOEHHO Ha OTPhIB. Bpems (CKOpocCTh) ae-
¢dopmanmu wurpaet orpoMHyro pojb. [Ipu MrHoBeHHOU nedopmanuu
(B3pBIBBI) Jaxe IUTAaCTUYECKUE Tena AeGOopMHUPYIOTCS, KaK XpYIKHUeE.
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10.U. Anucmpamos, K. IO. Anucmpamos

JnutenpHast neopMains ClIocoOCTBYET TOMY, YTO OTHOCUTEIIBHO XPYITKHE
ITOPOIEI TIPOSIBIISTIOT Ce0ST KaK IIacTUIHEBIe. [10BBIIIeHNE TeMITepaTyphI Be-
IIeT K TIOHVKEHUIO BI3KOCTH TOPHEIX TTOPO 1, CIIEA0BAaTeIbHO, K YBEIMUe-
HUIO WX CIIOCOOHOCTH K IIJIACTUUICCKOM mehopMalli;, YMEHBIIIAETCS TaKKe
¥ TIPOYHOCTh TOPHBIX TTOPOJI Ha cKaynbiBaHue. C MOHIDKEHNEM TeMIIepaTyphl
BSI3KOCTh ¥ IIPOYHOCTh TOPHBIX ITOPO Ha CKaIbIBaHME Bo3pacTaioT. Hammaume
B MIOPOJIE XXUIKOCTH U BOASHEIX ITAPOB YMEHBIIACT ¢¢ TTPOYHOCTD.

XapakTep MposSBIeHUS TehOopMalli TOPHOM MOPOABI 3aBUCUT OT YCIIO-
BUiI gedopMaIy, COBOKYITHOCTH M B3aMMHOTO COYCTAHMSI BCEX IEPEUM-
CJICHHBIX (paKTOPOB (TJTYOMHBI 3aJIETaHMS TTOPOI OT IMIOBEPXHOCTH, BpEeMEHU
WA CKOPOCTHU AeopMaliny, TeMIIepaTypsl, HAJTWIUs B IIOPOJIE PaCTBOPOB).
CoBMecCTHOE IeICTBHE TeMITepaTyPhl M BCECTOPOHHETO JAaBIICHUS BEICT K TO-
My, 9TO, Ha4YMHAS C HEKOTOPOI TIYOWHBI, TOPHEBIC TTOPOIEI Pa3pyIIaroTCs
MIPENMYIIEeCTBEHHO IMyTeM BSI3KOTO CKaJBIBAHUSI, TOTHA KaK BOJIM3U MOBEPX-
HOCTH TIPOSIBIIICTCS U OTPHIB.

ITpu TpoYNX paBHBIX YCIOBHUSIX XPYITKOCTh — TNTACTUIHOCTD ITOPOJT 3aBUCUT
OT CBOWCTB M KOJMYECTBEHHOTO COOTHOIICHUS B HEH ITOPOZOOOPA3YIONINX
MMHepatoB. [J1aBHEBIE TOPOI000pa3yIoIIie MIHEPATBE MOXKHO PACIIOIOXKUTh B
PSI IO TIOHIDKEHMIO VX XPYITKOCTH 1 TIOBBIIICHUIO TUIACTHYHOCTH: KBaplI, T10-
JIEBBIC IITTATHI, MIPOKCEHBI, aM(hUOOJTBI, OJIMBUH, OMOTHUT, MyCKOBHT, CEPULINT,
KapOOHATHI, XJIOPUT, TAJIbK, KAOJTMHHUT. [1TaCTHIHOCTH BO3pACTaeT OT KUCITBIX
M3BEPXKEHHBIX TIOPOI K OCHOBHBIM. B 0camouHBIX TTOpogax OHa ITOABEepsKeHA
3HAYNTEJIEHBIM KoJicOaHusIM. KapOoHaTHBIC TOPOIEI 00J1aMaf0T ITOBBIIICHHOM
IUTACTUIHOCTBIO, HO JOJIOMUTHI 00JIee XPYIIKIE, YeM N3BECTHSIKM.

JedopMalimoHHbIe CBOIICTBA TOPOIEI OIPEICISIOTCS TaKKe TEKCTYPOM
mmopox. Jst aToro mM3ydaercs MeXaHW4IecKash aHM3O0TPOITUSI TOPHBIX ITOPO.
B MaccrBHBIX TOpoIax OpHEeHTHUPOBKAa MIHEPATIOB MAaKPOCKOITMUYECKH HE yCTa-
HaBmBaeTcs. JIMHeHasT 1 TIOCKOCTHASI OPMEHTUPOBKA KPUCTAJIOB XOPOIIIO
3aMETHBI Ha PAacCIOCHHBIX MHTPY3MBHEIX MaccuBaX W 3G @y3UBHBIX ITOPOAAX.
Jns MmeTaMOpUIECKIX TTOPOIT XapaKTePHBI CIIAHIICBATEIC TEKCTYPHL. [1opombr
C TOJIOCYATBIMK (CITOMCTBIMM, CJIAHIIEBATBIMM) TEKCTYpaMHM HamOoJiee Inia-
CTUYHBI U TIpYU IeOopMaIliy ITOABEPraloTCs MIPEUMYIIECTBEHHO U3THOY.

B ropHOM IIPOM3BOACTBE IIPOYHOCTHEIC CBOMCTBA TOPHBIX TTOPOI BhIpaXKa-
IOTCSI OYeHBb 00OOIIEHHO Yepe3 KO3 MUIIMEHT KpermocTH f (1o IKaie mpod.
M.M. [1poToapsiKOHOBA), TIPEACTABIISTIONTNI COOO0I YUCTICHHO = G¢y/ 10" wm

0oJiee TOYHO
f_ GC)K + GC)K
3-107 \}3-106'

COBOKYITHOCTb BCEX HATIPSDKEHUIA, CYIIECTBYIONINX B E(hOPMUPYEMOM Te-
Jie, TIPEICTABJISIET €TO HATIPSDKEHHOE COCTOSTHUE WJTH €TO TT0JIe HATPSIKEHUIA.
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ITpu nm060it nedhopMalii B KaXAOW TOUKE Tejla UMEIOTCS TaKUe B3aMMHO
MepHeHIUKYJIIPHBIE TTONAAN, HA KOTOPbIE NEUCTBYIOT TOJIBKO HOPMAaJIbHbBIE
HAIPSKEHUS PACTSKEHUS—CXKATHUS, & KaCaTeIbHbIE OTCYTCTBYIOT. DTU HOP-
MaJIbHbIE HaNpPsKEHUSI Ha3bIBAIOTCS TJIaBHBIMU, a HaMpaBIeHUS, MO KOTO-
DPBIM OHU IEVCTBYIOT, — [JIABHBIMU OCSIMU HanpsikeHUi. CxxaTue U pacTsixke-
HUE 10 ABYM U3 TPEX IIABHBIX OCEH SIBJIIETCS MIPENEIbHBIM, T. €. OTHO U3 HUAX
MaKCUMAJIBHOE, a IPYroe — MUHUMAaJIbHOE.

Hedopmanuio Tesa MOXHO IPENCTaBUTh B BUIE TPEXOCHOTO 3JUTUIICOUIA,
C TTIOMOIIBI0O KOTOPOTO MOXHO HATJISIHO MOKa3aTh OPUEHTUPOBKY Oceil Je-
(opmanr B MpOCTPaHCTBE U MO KaXIOW M3 TIaBHBIX oceil. [Ipu ycioBuu
OTHOPOJHO e(hopMalIMy U30TPOITHOTO TeJla BOZHUKAOIIAS IOl HATPY3KOU
nedopmanus BIIOJTHE COOTBETCTBYET PACTIPENEICHUIO HATIPSIKEHU I U TTO3TO-
My [JIaBHBIE OCH HANpPSDKEHUN W [JIaBHbIE OCU AedOopMalliv COBOANAIoT.
Bnosb rmaBHBIX oceil fedhopMaiiv MPOUCXOMUT COKpAIlEHWE WIN yIJIUHE-
HUE TeJia B pa3Mepe, MPONopIIMOHATIbHOM HanpspkeHuto. [1o omHo# ocu BO3-
HUKAeT MaKCUMaJIbHOE COKpAIllEeHUE WIWU YIJIUHEHWE, IO IPYroil — MUHU-
MaJIbHOE.

ITpu pa3paboTke MECTOPOXIECHUIN MPUXOAUTCI UMETH AEJIO HE C Hampsi-
XKEHUSIMHU, a CO CJIelaMU BBI3BAaHHBIX UMM Aedopmanuii. [TosToMy ucCmosnb-
3yeTcsl MpeacTaBieHue o0 syuncousae aedopMaluu, JOMycKas MpU 3TOM
COBMAaJieHWE TJIaBHBIX OCE HaMpsKeHUH U JeopMannii, XoTsi B MPUPOIHBIX
YCJIOBUSIX OHU MOTYT TOYHO U HE COBITAIATh.

OcHoBo 1S aHanu3a AedopMalrii TOPHBIX TOPOJ U BBISIBJIEHUS 3aKO-
HOMEPHOCTEN 00pa30BaHUs U pa3MEIEHUS TPEIIUH B HACTOSIIIEe BPEMS SIB-
JISIeTCsI IPEACTABICHUE O B3aMMHO MEPIIEHANKYISIPHOM PACITOJI0XEHUU TPEX
mmaBHBIX oceil nedopmanu A, B 1 C ¥ COOTHOUIIEHUSIX, CYIIECTBYIOIINX
MEXJIy HUMU M TTOBEPXHOCTSIMA MaKCUMAJbHOTO pacTskeHus, a och C —
MaKCUMaJIBHOTO cxkatus. B ciaydae mmockoit nedpopmaninu (B rrockoct AC)
ochb Boctaetcs HensmeHHOM. [1pu 00beMHO nedopmanriu, TPOSBISIONIEH -
Cs1 B IPUPOIAHBIX YCIIOBUSIX, PACTSIKEHUE TIPOUCXOIUT T10 ABYM OocsiM — A1 B,
a och C SIBJISIETCS] OCHIO MAKCUMAJIBHOTO CXKATHSI.

ITpu nedbopmManum ropHBIX MOPOA 0OPaA3ylOTCSA TPEUIMHBI IBYX T'€HE-
TUYECKUX TUIIOB: CKaJbIBaHUA U OTpbIBa. CKallbiBaHWE OOYCIOBJIEHO
KacaTeJbHBIMU HAMPSIXKEHUSIMU B TIJIOCKOCTSIX MAKCUMAJIbHBIX KacaTelb-
HBIX HAMPSIXXEHUI, OTPBIB — HOPMAJIbHBIMU PACTATUBAIOIIVUMU HATIPSIXE -
HUSIMU.

HanpasneHue TpelmH cKaabiBaHUS U OTPBIBA B cllydae nedopMaliuu B ofl-
HOW TJIOCKOCTH TT0OKa3aHo Ha puc. 1.6. [1pu pacTskeHUn o0pas3yroTces B CH-
CTEMBbI TPEIIVH CKAJIBIBAHUS, PACIIONIOKEHHbBIE ITO OUCCEKTPUCAM MEXITY OCSI-
MM CXAaTUs U PACTSIKEHUS, T. €. MOA yriaoM 45° K HUM, U TPEIIWHBI OTPHIBA,
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Puc. 1.6. Cxembl pacnonoXeHus TpeLLH 0TPbIBA U CKasbIBAHWA NPU Pa3NUYHbIX BUAAX BHELL-
Hel Harpy3ku B Cry4yae nnockon fedopmanmm:
G — MakCUMaJbHbIe HOPMalbHbIE HANPSXKEHUS; T — MAKCUMAITbHbIE KacaTenbHble Ha-
NPSHKEHNA.
[MaBHbIe OCU HAMPSXEHUA: @ — MAKCUMAITbHbIX PACTArMBAIOLLNX; 6 — 663 Hanpsxe-
HWIA; ¢ — MaKCUMaNbHBIX CXXUMAIOLLUX.
[maBHble ocy AechopmaLiun: A — MaKCUMaNbHOrO PacTsXeHUs; B — NPOMEXyTO4YHas (B
Cnyyae nNOCKOM aeopmaui 0CTaéTcs HEUSMEHHON); C — MaKCUMANIbHOMO CXKaTus;
1, 2 — HanpaBneHna MakCUMaITbHbIX KacaTefibHbIX HanPsKeHUIA.
CucTembl TeKTOHUYECKUX TpewmH: |1l — ckanbiBaHus; |1l — oTpbiBa

TePIIEHANKYJIIPHBIE K OCU pacTsikeHus . [1py cxkaTriv BOSHUKAIOT ABE CUCTEMBbI
TPEUIMH CKaJIbIBAHUSI, OPUEHTUPOBAHHBIE TAKXKE MO OMCCEKTPUCAM MEXIY
OCSIMU CXAaTHS U PACTSIKEHUS, U TPEIIMHBI OTPbIBA, COBMAIAIOIINE 10 HAITpa-
BJIEHUIO C ocblo cxaTus. [Ipu caBure Takke o0pa3yroTcs 1BE CUCTEMBI Tpe-
IIMH CKaJbIBAHUS U OHA CUCTEMa TpellnH oTpbiBa. Ha puc. 1.6 moka3zaHa
OPUEHTHUPOBKA TPEIIUH HE TOJBKO MO OTHOIIEHUIO K [JIABHBIM OCSIM Harpsi-
XeHUH a, b, ¢, HO W TI0 OTHOIIICHMIO K TJIABHEIM ocsaM aedopmaunu A, B, C.
JBe cuctemsl TpemvH ckaubiBanus (I u II) coBmamaror ¢ OuccekTpucamu
Mexnay ocsiMu A u C. Yroir, odpa3yeMBIi OTHOM M3 CUCTEM IUTOCKOCTEM cKa-
JIbIBaHUS ¢ ocblo C, HAa3bIBACTCSI Y2a10M cKabiéanus. TpermHbBI OTPHIBA COBITA-
JTAIOT C OChI0 MAaKCUMAITLHOTO cxKaTusl C M TepIeHANKYISIPHBI K OCU MaKCH -
MaJIbHOTO pacTsDkeHusi A. 3Hasl pacrojoXeHWe TPEUIMH Ha y4acTKe MeCTO-
POXIEHWUS, MOXXHO OIpeNeIUTh OPUEHTUPOBKY Ocell Aedhopmaiui, a ciae1oBa-
TEJbHO, Y HalpaBJieHUE [JIAaBHBIX ocell HanpsokeHui. [Ipu oobeMHoOi nedop-
Malluu, MPOSIBJISIIONIEICS B IPUPOJHBIX YCIOBUSIX, PACTSKEHUE TTPOUCXOIUT
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10 IBYM OCSIM — A 1 B, IO3TOMY YKCIIO BO3HUKAIOIINX CUCTEM TPEIINH YBE-
JIMYMBAETCS, U TpelIMHOBATasi CTPYKTypa ObIBA€T 3HAUMTEIBbHO CJIOKHEE.

BenuuunHa yria ckajabIlBaHUs pa3duyHa A1l MOPOJ, ¢ pa3HbIMU (PU3NKO-Me-
XaHMIECKMMU CcBoMicTBaMM. [1pM OMHOM M TOM K¢ HAIIPSDKEHUH TSI XPYITKHAX
MopoJd BeJIMYMHA yIJa CKaJIbIBAHWSI MEHbIE, YeM JISd MOpoJ TUIaCTUYHBIX.
B cBs131 ¢ 3TUM B HEOMHOPOAHBIX TOJIIAX, CIOKEHHBIX pa3TMYHBIMU TTOPOJIA-
MU, MPOCTUPAHUE CKOJOBBIX TPELIMH MOXET HECKOJIbKO M3MeHsThcs. [lpu
nepexo/e U3 OJHOU MOPOIbI B IPYTYIO TPEIIMHbBI KaK Obl MPETOMIISIOTCS.

B ropHOM npoun3BoACTBE MEXIYBEAOMCTBEHHOI KOMUCCUEN T10 B3PbIBHO-
My JeJIy BCe MAaCCUBBI CKAJIbHBIX U TTOJYCKAIbHBIX ITOPO/ pa3AesieHbl MO0 CTe-
TIEHU TPEIIMHOBATOCTH Ha TISITh KaTeropuii. Cmenens mpeuuHosamocmu o1e-
HUBAETCS CPEAHUM PACCTOSTHUEM MEXIY €CTECTBEHHBIMU TPEIIMHAMM, BUIM-
MBIMU Ha MOBEPXHOCTH 3a0051. MOHOIUTHI (0JIOKK), OrpaHUYEHHBIE B MACCH-
BE €CTECTBEHHBIMM TpEIIMHAMM, HA3BIBAIOT omoiesvHocmsamu. ComepxKaHue
B MacCHUBe OTIEIbHOCTE! OIpeaeaeHHONH KPYMHOCTU BbIpaxaeTcsl B MPOLEH-
Tax K 00beMy 3KCIUIyaTallMOHHOTO (B3PBIBHOTO, 3KCKaBATOPHOIO U Mp.) 0J10-
ka. Knaccudukanus Maccusa 1o TpeIIMHOBATOCTU IPUBEACHA B maoba. 1.5.

Tabrmya 1.5
Knaccuchukaums maccusa no TpewyuHHOBATOCTH
CpenHee AxycTnye- Copepxanue B Maccuse
Kareropus | o onony TpewmHoBatocTy | PaccTosHue YReneHan | cxuit noka- | orgenshocreii, %, pasMepom,
nopog no (6nosHocT) MeXAy ecTe- | TPEWMHO- |  3aTenb M
TpewuHo- CTBEHHbIMK BaToCTb, TpeLiuHo-
BaTOCTH Maccusa TPewyHamn, w1 BaT'IJ\cT"’ >03 >07 >1
M
Ype3BblyaiHO TPELLMHO- .
I BaTblil (MENKOBNOYHbIN) flo0.1 10 0-0.1 flo 10 0 Her
CnNbHOTPeLLMHOBATIN . . . .
Il (CpeaHesnoHHbIi) 0,1-0,5 2-10 0,1-0,25 | 10-70 | Jo30 | Ho5
CpegHeTpeLLMHOBATbINA - . o . . _
1 (KpyNHOGRO4HbI) 0,51 1-2 0,25-0,4 | 70-100 | 30-80 | 5-40
MenkoTpeLHoBaTbIN . . N . .
v (BECHMa KpyMHOGNOUHbITT) 1-15 1-0,65 | 0,4-0,6 100 80-90 | 40-80
[pakTn4eckn MOHONM-
v THBIA (MCKMIOYNTENBHO 1,5 0,65 0,6-1 100 100 100
KpynHOBM04HbIN)

Jlns onpeneeHts TPEIMHOBATOCTH MAaCCHBa IIPUMEHSIIOTCS Pa3IMYHbIE
METOMBL: AUHEIIHbI, NAGHUMEMPUYECKUIl, (POMONAAHUMEMPUYECKUL, aKyCmu-
yeckuil u Memood KepHoe.

IMo JMHERHOMY METOMY TIOACYMTBIBAIOT YMC/IO ECTECTBEHHBIX TPELLMH, Tiepece-
KAIOILMX CTIELMATBHO HATAHYTBIA Ha 3a00€ LIHYP, OTHOCS VX K €IMHULIE [UTAHDL

A=n/L,
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TIe 1 — YKUCJIO TPEIIUH, MEPECEKAIOIINX MPSIMYIO;
L — nyviHa npsiMoiA, M.

IranumMeTpuyecKuii METOJI TpeyCMaTpUBaeT N3MEpEeHME TUTOIIAAN BCeX
KPYITHBIX KYCKOB Ha ITOBEPXHOCTU 320051 B moJioce ronanbio 1,510 m.

DoTOIUTAHUMETPUUECKUIT METOJT TIPEAYCMATPUBAET CheMKY 320051 (hoTO-
TEOMOJINTOM WU ero (hoTorpadpmpoBaHre C HAMMEHBIIINM NCKaXEHUEM BME-
CTE C pEUKOM.

AxycTrueckuit MeTos] Haubosee ynodeH. OH MO3BOJISIET HETIOCPEICTBEH-
HO B Kapbepe OIPeeNsATh ECTECTBEHHYIO TPEIIMHOBATOCTD.

AKyCTUYECKUIT TT0Ka3aTeb TPEIIMHOBATOCTH TIPEICTABIISIET COOOI OTHO-
IIeHWe KBaJapaTa CKOPOCTU TPOJOJbHOW BOJIHBI B MAcCHUBE Vy K KBaapaTy
CKOPOCTH B 00pasle v,.

TpemmrHOBaTOCTh MO KEPHAM OTIPEEIISIIOT C TIOMOIIIBIO TMHEWHOTO METO-
Ja, T. €. TOJCYMTHIBAIOT YWCJIO €CTECTBEHHBIX TPEIIWH, TPUXOISIINXCS
Ha eIMHUILY [UTMHBI KepHa.

[JedopmalimoHHbIe CBOMCTBA TOPHBIX TIOPOI, B MAacCHMBE M B 00paslie CyIle-
CTBEHHO OoTMyatoTcst. CKOpOCTh paciipocTpaHeHMsI YIIPYTUX KOJleOaHUid U aKy-
CTUYECKAsT KECTKOCTh B MaccuBe, 1o maHHbiM B. I1. Mocunua, B 1,25—1,6 pasa
MeHblIe, yeM B oopastax. Koadduiment I[Tyaccona B maccuse 0,28—0,3, a B 00-
pasiiax He 6oee 0,26, momyib FOHra B MaccuBe B 3—4 pasa MeHBIIIE, YeM B 00pas-
LI, a IVIOTHOCTh B MACCUBE MEHBIIIE, YeM B oOpasiie Ha 8—10%. DTo MoKa3bIBaET,
YTO B MAaCCHBE CTETIEHb ITACTUYHOCTH TTOPOJT 3HAYMTENTHHO BBIIIIE.

Paouoaxmusnocme 2opuoix nopod. ECTeCTBEHHOI pPaaMOaKTUBHOCTHIO
0051amal0oT MHOTME TOpHBIE Topoasl. OHa OOyCIIOBJIeHA HaIWYMEM B WX
COCTaBe PagMOAKTUBHBIX JIEMEHTOB (ypaHa, TOpUs, paaus) WIN pagruoak-
TUBHBIX U30TOTIOB KaJivsl, KaJIbLIVS, pyOUIusl, IIUPKOHMS, 0JIOBa, TEJUTypa,
Bosb(pama, peHus U BUCMyTa. KpoMe TOTo, psii TOPHBIX MOPOJ 00IamaeT
CITOCOOHOCTHIO aICOPOMPOBATh M3 OKPYXKAIOIIEW Cpenbl paarOaKTUBHBIE
3JIEMEHTHI M U30TOIIBI, B pe3yJibTaTe MproOpeTaTh CIIOCOOHOCTh €CTECTBEH-
HOW pamuoakTuBHOCTU. Hawmbonplinell crmocoOHOCThIO 007alaloT TIWHA
U TIMHUCTBIE CJIAHIIBI, TTIO3TOMY TOPHBIE TTOPOIBI, COMEPXKAIe TITMHHCTHIE
YaCTUIIBI, MOTYT UMETh €CTECTBEHHYIO PaIMOAKTUBHOCTD.

HaubGomb1ryto ecTecTBEHHYI0 pauOaKTUBHOCTH BCIEACTBUE CONEPKAHMS
3JIEMEHTOB ypaHa, Topus (T/T) U paTfMOaKTUBHOTO M30TOTIA KISl UMEIOT:

<> 6aszanst — 0,9 r/T U 40r/TTh 0,75% K
<> nuabas — 0,8 2,0 —

<> TpaHUT — 110 5 13,0 4,4

<> u3BeCTHsK — 1,3 2,1 —

<> yrojib KaMeHHBbIN — 2,4 10,5 —
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IIpu pacnage paguoaKTUBHEIX 3JIEMECHTOB B TOPHBIX MOPOAAX ITPOMCXO-
IAT U3yIeHUE O,- ¥ 3-9aCTHIl U Y-Ty4eil.

Anvgha-wacmuupt NpeCTaBISIOT COOOM TMOJOXUTEBHO 3apsDKeHHBIE siipa
aTOMOB TeJIS, COCTOSIINE W3 IBYX IIPOTOHOB 1 IBYX HEUTPOHOB. AJTh(ha-4acTH-
11bI BBUIETAIOT U3 BELLIECTBA C HAYATBHOI cKOpocThio oT 1,2+ 107 10 2.3« 10° em/c
Y 3Heprueu ot 3 ¢ 10 1o 1,7 + 1072 Ix. Jymna npobera ajbda-4acTUllbl HE3HA-
yuTesibHa. B Bo3myxe oHa coctapisieT Bcero 3—10 cM, a, HarmpuMep, B KBaple Bce-
ro itk 0,04 MM, T. €. TIPAKTHUYECKA He BRIXOOWT U3 TIPEIEIOB CAMOI TIOPOIEL.

bema-uwacmuybr — 3TO TIOTOK 3JIEKTPOHOB (TIO3UTPOHOB), BBIICTAIOIINX
U3 spa dJIeMeHTa ¢ pa3HON CKOPOCThIO. ¥ HEKOTOPBIX OeTa-4yacTHUI] CKO-
pocCTh OJIM3Ka K CKOPOCTU cBeTa. JyimHa mpobera 6eTa-4yacTUl] 3HAYUTETbHO
Ooutblile, YeM alib(ha-4acTUll, U B BO3IyXe COCTaBIISIET OT 1 cM 10 9 M B 3aBU-
CHMOCTH OT HaJaJIbHOM CKOPOCTH. MaKCuUMallbHasi SHEepIrusi 0eTa-JacTHIl
msmenstercst ot 3,2+ 1074 10 5,1+ 1078 IIx.

Tamma-ayuu — 510 OUCHB KOPOTKUE SIEKTPOMATHUTHBIE BOTHBI MeHee 107,
OHeprusi raMMa-KBaHTOB B 3aBUCMMOCTM OT UIMHBI BOJIHBI OT 8 ° 10" 1o
4,8+ 107" Ix. [TpoHMKao1ast criocoGHOCTh raMMa-JIydeii 6osbiiast. Harmpumep,
My4OK TaMMa-KBAHTOB PaIMOaKTUBHOTO M30TOMAa KOOaIbTa ocabsieTcs B 2 pa-
3a JIMILb CJIOEM CBMHLIA TOJIIMHOM 1,6 CM MJIM aTIIOMUHUS TOJIIMHOM 12 cM.

Paduoaxmuenocmo 20prbIx nopod oTIpeaeISIeTCs 10 MHTEHCUBHOCTH MX U3ITY-
YeHMSI raMMa-KBaHTOB, ajib¢a- 1 6eTa-yacTull. Beipaxaetcs B penmeenax. PeHT-
TeH — eIMHULA SKCIMO3UIIMOHHOI J03bl Y-U3JTy4eHUsI B BO3/IyXe, IIPU KOTOPOi
B pE3yJIbTaTe 3aBEepPLICHUST BCeX MOHU3AaMOHHbBIX npoueccoB B (0,001293 r Bo3-
JIyXa 00pa3yloTCcsl MOHBI, HECYIITIE 3apsi B OTHY SJICKTPOCTATHUYCCKYIO CITHIILY
KOJIMUECTBA JIEKTPHUECTBA Kaxaoro 3Haka; 0,001293 r — macca 1 cm® atmo-
cepHoro Bozmyxa npu temrepatype 0 °C u gaBnenuu 1013 I'Tla. U3mepeHue
PAITMOAKTUBHOCTH TIPOM3BOIUTCS CITEIMATLHBIMY TIPHOOPAMK — pagloOMeTpa-
MM, KOTOpBIe (PUKCUPYIOT B TIEPBYIO OUepebh raMMa-u3iydeHre. Pammomerpu-
YeCKMe N3MEPEHUST TIO3BOJISTIOT HE TOJIBKO OIPEAETISITh €CTECTBCHHYIO PaIoaK-
TUBHOCTb TOPHEIX ITOPOI, HO W IPOM3BOMNTH ITOMCKH PAIVIOAKTUBHBIX PYII,
OIIPEACTISITh CPeaHee COIepKaHNe B HUX PAIMOAKTUBHBIX 3JIEMEHTOB, TIPON3BO-
JIATh COPTUPOBKY PATMOAKTUBHBIX Py IO COPTAM M CONEPIKAHMIO.

EcrecTBeHHAas pagnoaKTUBHOCTD PYH YpaHa, TOPUS M pamgus BCICACTBUC
MaJIOM KOHIICHTPALIMU 3THUX 3JIEMEHTOB B pylIe HeOObIIas, 9TO IIPU COOIIIO-
JIeHUU TeXHUKU 0€30IMaCHOCTH M peskMa pabOThI He TIPEICTABIISICT OMMACHO-
CTU IJIS 3IOPOBbsI YeJIOBEKa, pabOTAIONMIET0 Ha TOPHOMOOBIBAIOIIEM IIpE-
npusttii. OTMacHOCTh MOBHIIICHHON pagWalliy TOSBISIETCS B IIpolleccax
oboraleHsT pyabl U U3BJICUCHUS PaIOaKTUBHBIX 3JIEMEHTOB. B 3THX 1po-
M3BOJCTBAX TPUMEHSIOTCS CIIeIIUabHbIE MEphI, MCKITIOYAIOIINe HAXOXIC-
HIeE YeJIOBeKa B OIMACHBIX 30HaX.
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1.6. TEPMUHOJIOIUA 1 OBIIUE CBEJEHUA
OB OTKPBITBIX TOPHBIX PABOTAX

JloObIBaHME TIOJIE3HOTO MCKOIAEMOTO HETIOCPEACTBEHHO Ha TOBEPXHO-
CTHU 3€MJIU Ha3bIBAIOT OMKPbIMbIMU 20PHbIMU pabomamu. B pesynabsrate aTUX
paboT Ha MOBEPXHOCTHU 3eMJIM 00pasyeTcsi BhleMKa, Ciryxallast 1Jist pa3padoT-
K1 MECTOPOKICHUI TI0JIE3HOTO MCKOTIAaeMOTO 1 TIPECTABIISIIONIAsT COOOH 9K -
ChAYAMAYUOHHOE NPOCMPAHCMEO Kapbepa.

TopHoe mpeampusiTie, OCYIIECTBISIONIEe Pa3pabOTKy MECTOPOXKICHUS
TTOJIE3HOTO MCKOTMAeMOTO OTKPBITBIM CITOCOOOM, Takke Ha3bIBAaeTCSl Kaphe-
poMm. TloHsiTHE «Kapbep» MMEET ABa 3HAUEHUS] — TeXHUYECKOe M agMUHU-
CTPAaTUBHO-XO3SICTBEHHOE. TepMUH «Kapbhep» UMEET HECKOJBKO CHMHOHU-
MOB, BCTpEUAIOIIMXCs Ha TIPAKTUKe U B TUTepatype. B pymHoii u HepymHOI
TIPOMBIIIIJIEHHOCTH, HAlpUMep, TOpHOe TIPEeaINpusThe, pa3padaThIBaloiee
KOpPEHHOE MECTOPOXIEHUE OTKPBITBIM CIIOCOOOM, TPUHSATO HAa3bIBaTh
KapbepoM, POCCHIITHOE MECTOPOXIEHUE — MPUUCKOM, B YTOJBbHOW TTPOMBI-
IUIEHHOCTU — paspe3oM. OmpHako Hanbosiee OOIIUM U pacIpOCTPaHEHHBIM
SIBJISIETCST TEPMUH «Kapbep».

B 3apy0exHOIt MpakTHKe IS HANMEHOBAaHMS Kapbepa Kak alMIHUCTPa-
TUBHO-XO3SMCTBEHHON EIWHWIIBI WCTIONB3YeTCsl TEPMUH <«TOPHOE TIpel-
TIPUSITHC.

HDaemenmol Kapvepa. MecTOPOXIEHUE TIOJIE3HBIX UCKOMAEMbIX WM €To
YacTh C MAaCCUBOM TTOKPHIBAIOIINX M BMEIAIOIINX MTYCTHIX IOPOJ, OTBEICH-
Hasl U151 pa3pabOTKU ONHUM KapbepOM, Ha3bIBAETCS KAPbEPHBIM NOAEM.

B nporuecce paboT 1Mo U3BJIEUEHUIO MOJE3HOTO UCKOMAeMOro 00pasyeTcst
omKkpbimoe gvipadomanroe npocmparcmeo. Ero riybrHa npu pa3padboTke Kpy-
TBIX 3aJIeKe MOXKET TOCTUTAaTh HECKOJIBKUX COTeH MeTpoB. Ha moBepxHocTH
3eMJIM BbIpaOOTaHHOE MPOCTPAHCTBO OTPAHUYUBACTCS ePAHUUAMU KAPbEPHO-
20 noas, Mo T1yOuHe — OHOM Kapbvepa.

Pa3paboTka TopHBIX TOPOI BHYTPU KapbepPHOTO TIOJISI TTPOU3BOAMTCS TO-
PU3OHTAIBHBIMU CJIOSIMU, BCJIEICTBUE Yero Mpoduib Kapbepa UMEET CTy-
neHyaTyro gopmy.

OTnenbHBIN CIIOH, KOTOPHIN pa3pabaThIBAETCS CAMOCTOSITETbHBIMU CPET -
CTBaMM DBIXJICHUSI, BBIEMKU U TIEpEMEIIEHUsI, HAa3bIBACTCS YCmynom (puc.
1.7). Ero BpICOTa YCTAaHABJIMBAETCS C yYETOM OE€30MACHOCTU pabOT U 3aBUCUT
OT paboYMX TapaMeTPOB BHIEMOYHOTO 000PYIOBAHMS M CBOMCTB MacCUBa.

YacTb ycTyma o BbICOTE, pa3pabaThiBaeMasi CaMOCTOSITETbHBIMUA CPEl-
CTBaMM PBIXJIECHUST U TIOTPY3KH, HO OOCITyXXrBaeMasi TPaHCIIOPTOM, OOIIUM
JUISI BCETO YCTYIa, HAa3bIBAECTCS HOJYCMYNnoM.
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Puc. 1.7. Yctynbl 1 NOAYCTYNbI Kapbepa:
a, 6 — ycTynbl; B — NOAYCTYNbI; h — BbICOTA YCTYNa; h U h) — BbICOTA NOJYCTYNOB;
0L — yron oTKoca ycryna

OcHOBHBIE 2JIEMEHTHI ycTyna (puc. 1.8) — TIOWIAAKUA, OTKOC, OPOBKM.
Ilrowadxoii yemyna Ha3bIBacTCSI TOPU3OHTATIbHASI TTIOBEPXHOCTh, OTPaHUYN-
BalOIasl YCTYII IO BBICOTE; pa3IMJaloT HIDKHIOI W BEPXHIOW IUIOIIAIKH
ycTyma.

Omkocom ycmyna Ha3bIBaeTCsl HAKJIIOHHAsI TTOBEPXHOCTH, OTPaHMYMBA-
foIast YCTYI CO CTOPOHBI BBIPAOOTAHHOTO ITPOCTPAHCTBA MEXIY BEepXHEU
W HXKHEH MJIOIIaIKaMu.

VYron, o6pa3yeMblii OTKOCOM yCTyIla C TOPU3OHTAJIbHOI MOBEPXHOCTHIO,
Ha3BIBACTCS yeaom omkoca ycmyna. ETo BeImamHa 3aBUCUT OT CBOMCTB ITOPO.T
MAacCHBa, BEICOTHI YCTYIIA U IJIUTEILHOCTH €TI0 CTOSTHUS.

Puc. 1.8. dnemeHTbl yeTyna:
1 — ycTynbl; 2 — BEPXHWUE BPOBKU YCTYNOB; 3 — HWKHWE BPOBKU YCTYNOB;
4 —oTKoc ycTyna; B — 3axofjka no Lenuky; b — WupmnHa 3axo4Ku B pa3sasne ropHoi
maccebl; L — AnuHa 6noka
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JIvHuMS epecedeHrsI OTKOCA YCTYyTa C €ro HYDKHEN WY BepXHE TIoman -
KO Ha3bIBACTCSI HUMCHel VJIA eepXHell Op0BKOoIl ycmyna.

YacTb ycTymna 110 IMprHE, pa3padbaTbiBacMasi BHIEMOYHBEIMA CPeICTBAMU
B COYETaHWM C 3a00WHBIM TPAHCIIOPTOM, HA3BIBAETCS 3aX00KOU ycmyna,
TOpeIl 3aXOIKU Ha3bIBACTCS 3a00eM.

B cnyyae mpuMeHeHUs 15T pa3pabOTKU YCTyIa HECKOJIBKUX 9KCKaBaTO-
POB 3ax0JIKa YCTyTia AeJIUTCS Ha 6A0KU.

3axoka ycTyra XapakTepu3yeTcs IIUPUHON B, BbICOTOM 4 1 yirHOM L. Beico-
Ta 0OBIYHO COOTBETCTBYET BBICOTE YCTYIIA, JJTMHA — JJTMHE (hpOHTA PaboT yCTyTa.

®@poumom pabom ycmyna Ha3bIBAETCS YaCTh YCTYIIA, TIOATOTOBICHHAS TSI
BeJICHYSI TOPHBIX PaboT.

Ilromanka ycTyma, Ha KOTOPOW pacriojiaraeTcsl BBIEMOYHOE W TpaHC-
TMOPTHOE 000pYIOBaHNe, TIPeIHA3HAYeHHOE TS €TO pa3paboTKM, Ha3bIBACT-
cs paboueil naowadkoil yemyna By Mnv paboYMM TOPU30OHTOM Kapbepa.
Topu3oHTHI Kapbepa UMEIOT OTMETKM aOCOJIOTHBIE, OTHOCUTELHO YPOBHS
Bantuiickoro Mopsi, Wi ycJIOBHbIE, OTHOCUTEIBHO TTOCTOSTHHOM abCOJIOT-
HOI OTMETKU Ha TTOBEPXHOCTU Kaphepa. Paboune Mmiomaak ycTyroB coeu-
HSIOTCS MeXAy coboit depmamu (puc. 1.9). Tlnomagka Mexmay yCTyIamu,
ocTaBisiemMast Ha HepabouyeM OOpTy Kapbepa [UTsl TIOBBIIIEHUS] YCTOMIUBOCTH
U 3aJepXaHUsI OCBHITIAIOMINXCS C OTKOCAa KYCKOB TOPOINBI, Ha3bIBaeTCs

5 48 2
/! /N

Puc. 1.9. Pa3pes kapbepa:
1 —ycTynbl; 2 — paboyne nNnoLaaku; 3 — TpaHcnopTHas 6epma; 4 — NpeaoxXpaHuTeNbHas
6epma; 5 — BEpXHWIA KOHTYP Kapbepa; 6 — kanuTanbHas TpaHLLes; 7 — 3KCnyataLnoHHoe
NPOCTPAHCTBO; 8 — BblpaBOoTaHHOE MPOCTPAHCTBO; 9 — HKHIIA KOHTYP Kapbepa; A — Hepa-
604nit 6OPT Kapbepa; b — paBounii 6OPT Kapbepa, [y, — yron oTkoca Hepa6oyero Gopra
Kapbepa; Bp — yron oTkoca pa6odyero 6opTa Kapbepa
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npedoxparumenvroil bepmoii. Ecv 3Ta ToIMIamKa CIyXKUT IUIST pa3MeIIeHUs
TPAHCITOPTHBIX KOMMYHMKAIIU, TO €€ Ha3bIBAIOT MPAHCHOPMHOU 6epMOIi.

COBOKYITHOCTh YCTYIIOB, HaXOISIIIUXCSI B OXHOBPEMEHHON OTpaboTKe,
Ha3bIBaeTCsl pabdouell 30HOU Kapvepd.

bopm kapvepa — 3TO0 OOKOBasi MIOBEPXHOCTh, OTPAHMYMUBAIONIAS Kaphep
¥ COCTOSITIAST U3 OTKOCOB U TIJIONIAOK YCTYTIOB.

Boprt kapbepa, Ha KOTOPOM TIPOM3BOJISITCS TOPHBIE PAOOTHI, HA3BIBAETCS
pabouum O6opmom Kapvepa, TIPU OTCYTCTBUU TOPHBIX pPabOT — Hepabouum
bopmom Kapvepa.

Jluaus nepecedeHrst 6OPTOB Kapbepa C 3eMHOU MTOBEPXHOCTHIO Ha3bIBA-
€TCST BePXHUM KOHMYPOM Kapbepd.

Jluausa mepecedyeHuss OGOPTOB C JHOM Kapbepa Ha3bIBACTCS HUNICHUM
KOHMYpoM Kapbvepa.

YcoBHAs TOBEPXHOCTh, MPOXOAAINAS Yepe3 HIKHHU M BEPXHUI €TO
KOHTYPBI, Ha3bIBAETCSI OMKOCOM Oopma Kapbepa.

VYron, 0o06pa3oBaHHBIN JUHUENW OTKOCA 0OpTa Kapbepa W ee MpoeKuuei
Ha TOPU30HTAIBHYIO TUIOCKOCTh, HA3BIBAETCS ye10M omKoca 6opma Kapwepa.

OTKpBITas TopHAas BEIpaOOTKA, MMEIOIIAs B IIOTICPEYHOM CEUCHUH Tpalie-
MEeBUAHYIO0 (hOpPMY, Ha3bIBACTCS mpaHuieell, TPEYyroibHylo hopMy — hnoay-
mpanuweeil (puc. 1.10).

Puc. 1.10. TpaHwLemn B Kapbepe: a — C PABHUHHOMN NMOBEPXHOCTbIO; 6 — HA KOCOTOpE:
1 — KanuTanbHas TpaHLues; 2 — pa3pe3Has TpaHLues; 3 — KanuTarnbHbIe NoNyTpaHLLUen;
4 — paspesHble NonyTpaHLLIen
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Kanumanensvie mpanuwieu co3a0OT MOCTYN TPAHCIOPTY C TMOBEPXHOCTHU
K pa3pabaTblBaeMOMY DYIHOMY Telly. Paspe3nvie mpanuieu VU noAympaHuieu
cAyXaT JJId CO3JaHUsl IMEepPBOHAYATBHOTO (PpoHTa paboT W pa3MelleHUS
TOPHOTO W TPAHCIIOPTHOTO 000PYIOBAHUS.

ITo HazHaueHwM10, 7151 0OecIeYeHrs paboThl, BCE IKCIUTyaTallMOHHOE TPO-
CTPAHCTBO Kapbepa pasessieTcsl Ha QYHKYUOHAAbHYIe 3nemenmbl (puc. 1.11) oc-
HOBHBIE: BBIEMOUHBII 0J10K BB, ropusoHTanbHas TpaHcnopTHas 6epma I'Th,
HakJoHHas TpaHies HT, HakiioHHast TpaHcniopTHast 6epma HTB, npenoxpa-
HutenbHas 6epma I1b, 6epma mepuonuueckoit ounctku BITO, paspesHas
TpaHiess PT, BckpwiThle 3amachkl B3, BbeipaboraHHoe mnpocTpaHcTBO BII
U BCIIOMOTaTeNIbHbIE: 3aKPYIJIEHWE TPAHCTIOPTHBIX KOMMYHUKAIUA 3, TI0-
aaKa TPUMBIKaHUST TPaHCTIOPTHBIX KomMmyHuKaruit TT1, metrs T1, tynmuk
T, TopueBoii 3a60it I'3.

Mpogouns no 4

Ceyenusn

fnau

==
ﬂL__

Puc. 1.11. SkcnnyataunoHHOE NPOCTPAHCTBO Kapbepa U ero (PYHKLUUOHANbHBIE 3MIEMEHTbI
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1.7. IOHATHUA O TEXHOJIOTU PABPABOTKN MECTOPOXKJIEHU
ITOJIE3HBIX NUCKOITAEMbIX OTKPBITBIM CIIOCOBOM

Paszpabomia mecmoposcoenuil noae3HbIX UCKONAeMbIX OMKPbIMbIM CHOCOO0M
3aKA04aemcs 6 co30aHuu 00CMyna K NoAe3HOMY UCKONAeMOMY, yOareHuu ny-
CMbIX NOPO0, NOKPbIBAUWUX UAU MEUArOWUX NoAe3Hoe UcKonaemoe, U camou
000biue noae3H020 UCKONAeMO2o.

TepMHUH «Te€XHOJOTHA» OT TPEUECKOro techne — MCKYCCTBO, MacTepPCTBO,
yMeHHe 1 10g0s — CI0BO, yUeHHE, B 00IIIEM ciIydae 0003HavYaeT COBOKYITHOCTh
3HAHUI, OCHOBHBIX XapaKTEePUCTUK M IIPaBUJI O CITOC00ax, CPeaCTBAX 1 opra-
HU3AIIUN BHITIOJIHEHUS KaKNX-T00 IIPON3BOACTBEHHO-TEXHIMUECKUX PaOOT.

TexHOIOTMSA OTKPHITOI JOOBIYM TTOJIE3HOTO MCKOIIAEMOTO pa3ieiiaeTcsa Ha
MexXHOA02UI0 NPOU3BOOCMBEHHbIX NpPOUeccos, NMEIOIINX IIeJIbI0 BBEIEMKY W3
MacCHBa MECTOPOXICHMS, TTIepeMeIlleHIe W CKIIaTUpOBaHNe TOPHBIX TTOPO]I,
W MEXHOA02UN OMKDPbIMbIX 20PHbIX padom, TIPEICTABIISIOMMNX COO0OM codeTa-
HIE BO BpeMEHHU M IIPOCTPAHCTBE Kaphepa MOATOTOBUTEIIBHBIX, BCKPBITITHBIX
Y TOOBIYHBIX pabOT.

TexHomOrMsa TPOMU3BOACTBEHHEIX IMPOIECCOB BKIIOYACT MEXaHU3AIIMIO
¥ OpTaHM3aII0 OCHOBHBIX M BCITOMOTATEIBHEIX OTICPAIIHiA.

TexHOIOTMSA OTKPBITEIX TOPHBIX pabOT BKIIIOYAET B ce0sI CITOCOOBI IPOBE-
JIEHUSI TOPHBIX BBIPAOOTOK, CXeMBI Pa3BUTHSI TOPHBIX paboT B Kapbepe, CIT0-
COOBI BCKPHBITUSI M CUCTEMBI Pa3pabOTKH, CIIOCOOBI M CPEICTBA YIIPABICHUS
KauyeCTBOM MPOIYKIIMKA, OPraHM3aldi0 W IIAHWPOBAaHUE TOPHBIX PaboT
B Kapbepe BO BpeMEHHU M SKCILIYyaTallHOHHOM IIPOCTPAHCTBE.

Pa3paboTka MeCTOPOXACHNUS OTKPBITEIM CITOCOOOM BKITIOUAET B CEOSI Clle-
IVIOIINE OCHOBHble 3Mansi pabom: TIOATOTOBKY ITOBEPXHOCTH YaCTH Kaphbep-
HOTO TIOJISA, TIpeaHa3HAYCHHOU IJISI TOPHO-KAITUTAIBHBIX PadOT, OCYIIeHNE
MECTOPOXICHUS U OTrpaXIeHNE e€ro OT MOBEPXHOCTHBIX BOI, TOPHO-KAIIH-
TaJbHEIC, JKCIUTyaTallMOHHBIC PAOOTHI M PEKYJBTHBAIIMIO HaPYIICHHBIX
3eMeJThb ITOC/Ie OKOHYAHUS SKCITIyaTallii MECTOPOXKICHMS.

Tlodzomoeéka nosepxrnocmu 9aCTH KapbepHOTO TTOJIST 3aKITI0YAETCS B CO3/a-
HUW YCIOBUMA TS TIPOBEACHUS TOPHO-KAMUTAILHBIX PA0OT, T. €. B BEIPYOKe
Jleca, KOpUeBKe ITHEM, OTBOAE PEK U PYIbeB, CITyCKE BOIBI M3 03€p, OCYIIe-
HUM 00JIOT, CHOCE 3MaHUU W COOPYKEHUI, IIEPeHOCE TPACC JKEJIe3HBIX 1 aB-
TOMOOMJILHBIX JOPOT, TUHUN 3JIEKTPOIIepeIadn, CPEACTB CBSI3U U JP.

Ocyuienue mecmopodicderus TIPOBOOUTCSI C IENBIO YOAJICHUS TTOO3EMHBIX
JIPEHAXKXHBIX BHIPAOOTOK WJIM CO3MAHMUS BONOIIOHU3WTEIBHBIX CHCTEM CKBa-
KWH. B cirygae GoJIBIIMX BOOOIIPUTOKOB IIJIST OTPaKICHMS OT HUX KapbepHOTO
TOJIT ¥ COXpAaHEHUS YPOBHS MOI3EMHEIX BOI Ha OKPYXKAIOIICH TEPPUTOPUU
BO3MOXHO IIpUMEHEHNE MOI3¢MHBIX Oappaxeii.
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Oczpasicdenue KapveprHo2o noast OT TIOBEPXHOCTHBIX BOJ OCYIIECTBIISIOT ITy-
TEM CO3IaHUS BOJOCTOUYHBIX (HATOPHBIX) KaHAB 32 KOHTYPOM TOPHBIX PaboT.

Topro-kanumansnsie pabomsl TIPOBOMSITCS C TENBIO BCKPBITUSI MECTO-
POXIEHUS, T. €. CO3aHMS JOCTYIa TPAHCTIOPTHBIX CPEICTB K TOJIE3HOMY
HUCKOTAaeMOMY U BKJIIOUAIOT TIPOBENEHNE KAMMTAIBHBIX U Pa3pe3HbIX TPaH-
1eii, 00ecTeYnBaIONINX ITYCK B AKCITTyaTalnio Kapbepa Ha YCTAHOBJICHHYIO
MOIITHOCTb.

B mporiecce aKcIITyaTaliu MECTOPOKIECHUS C KPYTHIM 3aJleTaHNEeM PY/I-
HOTO TeJia B CBSI3M C TTIOCTOSTHHBIM Pa3BUTUEM TOPHBIX pabOT B INTyOWHY JUTSI
OCYIIIECTBJIEHHST TPAHCIIOPTHOMW CBSI3U C 3a00SIMU OCYIIECTBIISIETCSI BCKPBI-
THe paboYrX TOPU30HTOB.

IMpoBeneHne KamUTaIbHBIX TPAHIIEH, CO3MAIOMINX JOCTYM OT TOBEPX-
HOCTH 3eMJIM K pabO4YMM TOPU3OHTaM Kapbepa M 00ecTieuMBarOIINX BO3-
MOXXHOCThH TIPOBEICHUSI Pa3pe3HBIX TpAHIIEN, Ha3bIBACTCS BCKpblmMUEM
KapbepHo20 nos.

DKcruTyaTalluOHHBIE PA0OTHI HA MECTOPOKIEHUH TOJIKHBI 00eCTIeunBaTh
JIOOBITY TIOJIE3HOTO MCKOIAeMOTO ¢ MUHMMAaJIbHBIMU 3aTpaTamu. Ha abco-
JTIIOTHOM OOJIBITMHCTBE MECTOPOXICHUI BO BPeMsI SKCILTyaTallud HaubOJb-
W 00bEM TOPHBIX Pa0OT IPUXOIUTCST HA 8CKPblUiHble paOOMbL, UTO SBIISICT-
CS TJIABHOUW O0COOEHHOCTBIO OTKPBITHIX TOPHBIX PabOT. BCKpHBIIIHBIE pabOThHI
BKJTIOYAIOT B Ce0sl yoaJieHne MOKPBIBAIOIINX TTOJIE3HOE MCKOTIaeMoe U BMe-
MIAIOIIMX €T0 MYCTHIX TTOPOJI, TIEPEMEIIEHNE U YKITAAKY UX B OTBAJIBI.

Hlobbiunbie pabomuvl IPENCTABISIOT COOON KOMILIEKC TOPHBIX padoT s
BBIEMKH U TPAHCTIOPTUPOBAHUSI TIOJIE3HOTO MCKOMIAeMOTO B 3aIaHHOM O0be-
Me, TpeOyeMOoTo KauecTBa U ¢ MUHUMAaJIbHBIMU TTOTEPSIMHU.

Bckpoimue pabouux eopuzonmos 6 npouecce 3Kcnayamayuu, 8CKpbiUiHble
u 0obbruHbIe pabomuvl Npedcmasasiom co00i cucmemy OMKPbIMbIX 20PHbIX pabom
Ha MecmopoxicoeHuu, Komopas obecne4ugaem 6 KOHKPEMHbIX YCA0BUAX IKOHO-
MUHHYIO, 0E30NACHYI0 IKCHAYAMAUUIO 20PHO20 NPeOnpUsmusi ¢ YCMAaHOBAeHHOL
npou3600CMBEHHOL MOWHOCIBIO, C MUHUMAAbHBIMU NOMEPIMU NOAE3HO20 UCKO-
naemoeo, KOMHAEKCHOE UCNOAb308AHUE PA3PAOAMbIEAEMbIX 20PHBIX NOPOD U YOa-
AAEMbIX NPU OCYUIeHUU NOO3EeMHbIX 800.

DPPeKTUBHOCTb OTPAOOTKM MECTOPOXKIECHHUS B TIpoliecce SKCITyaTaluu
OTIpeiesIsIETCSl OTHOIIIEHNEM 00beMa (MM MACChl) MYCTHIX TIOPOJT K IUHUIIE
JIOOBIBAEMOTO TIOJIE3HOTO WCKOIAeMOTO, Ha3bIBAEMOM K03 duiyuenmom
éckpoiuy (M/M2, T/T, M°/T).

Paznuuator crnemyiome OCHOBHBIE BMIbI K03(GhUIIMEHTAa BCKPHIIIN,
KOJIMYECTBEHHO XapaKTePU3YIOIINE OTKPHITHIE TOPHBIE PAOOTHI.

Ipanuuneii (IpeneNbHBIN) Ko3gduyuenm 6ckpbiuiy — MAKCUMATbHO
JOTTYCTUMBIi TIO YCIIOBUIO 9KOHOMMYHOCTH OTKPBITHIX TOPHBIX PA0OT.
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Cpeonuti kosguyuenm e6ckpbiwiu — OTHOIICHHE O0O0IIero odbeMa
BCKPHIIITHEIX ITOPOJ B KOHEYHBIX KOHTYpaX Kapbepa MIJIM ero yJacTKa K 00-
meMy 00beMy MOJIE3HOT0 MCKOITAaeMOTo B 3THX K¢ KOHTypax. Ecim aTor
KO3 OUIMEHT pacCUNTHIBAECTCS IO TE€OJIOTHIECKAM MaTepHajaM, ero Ha-
3BIBAIOT TeoJioTMueckKuM. [Ipw pacuere OTHOIIEHUS OOIIEro oObema
BCKPHIIIHEIX TTOPOI B KOHTYypaxX Kapbepa K 00IIeMy 00BeMY ITOJIE3HOTO
MICKOITAaeMOTO 3a BBIUYECTOM ITOTEeph KO3(P(PUIIMEHT BCKPHIIIN HAa3BIBAIOT
NPOMbIUAEHHBIM.

Konmypuwiii ko3ghpuyuenm eckpuiuyy — OTHOIIIEHNE 00beMa BCKPBITITHBIX
TIOpOJI, IPUPE3aeMBIX B TIpoIiecce MTPOSKTUPOBAHMS K Kapbepy P YBeIMIe-
HUM eTro TTYOMHBI Ha OOWH YCTYIT, K 00beMY TTOJIC3HOTO MCKOITAeMOTO B 3TOM
KOHTYpE.

Texkywuii (pabouuil) koagguuyuenm 6ckpviwiu — OTHOLIEHUE OObeMa
BCKPBIIIHBIX MOpOH, (haKTHUUECKM IepeMelacMbIX M3 MacCHMBa B OTBAJIBI
3a OTpeIeJICHHBIN Mepron BpeMeHH, K 00beMy (PaKTHIECKU T0OBIBAEMOTO
3a 9TOT K€ TIEPUO]] TIOJIE3HOTO UCKOTIaeMOTO.

Cnoesoil Koagguyuenm écKkpviuiu — OTHOIIEHNE 00beMa BCKPBIIITHEIX T10-
POIl B TpPAaHUIIAX TOPU3OHTATBLHOTO CJIOSI K 00BEMY TTOJIE3HOTO MCKOITAaeMOTO
B 9TOM Xe€ CJIoe.

DKcnayamayuoHHsli Kodgguyuenm Gckpvlulu — OTHOIIEHUE OoO0BbeMa
BCKPBIIIHBIX TTOPO K 00BEMY TTOJIC3HOTO UCKOIIAEMOTO 3a IIEPUOL SKCIUTya-
TAIlMOHHBIX pabOT B Kapbepe.

Ilepeonauanvhulii Koagpuyuenm 6ckpbiiu — OTHOILIEHUE 00beMa BCKPbI-
M K 00BEMY TTOJIE3HOTO MCKOMAEMOTO, BBITIOJHIEMOIO B TICPUOMI CTPOM-
TEJIBCTBA Kaphepa.

Ilnanoewiii (KaneHIapHbI) Koaguuuenm eckpviuiu (M CTOUMOCTHOM) —
OTHOIIICHNE TUIAHOBBIX OOBEMOB BCKPBIIM K IUITAHOBOMY O0BEMY HOOBIYM
TOJIE3HOTO MCKOMAeMOTO TSI pacyeTa MIaHOBOM ce0ECTOMMOCTH TTOJIE3HOTO
HWCKOITaeMOTO.

BoccraHoBIeHIEe HApYIIEHHBIX 3¢Meb (PEKYJIBTUBAIINS) OCYIIECTBISCT-
csI TIpY TOPU3OHTAJILHOM M TIOJIOTOM 3aJieTAaHUHA MECTOPOXKICHUU — B IIPO-
mecce SKCIUTyaTalliy Kapbepa, IIpH HAKJIOHHOM U KPYTOM 3aJIeTaHUM — T10-
cJIe OKOHYAaHUS TOPHBIX padoT. Llenb ee — coxpaHeHNe TPUPOIHBIX YCIIOBHI
paifoHa, BO3BpallleHHe HApOTHOMY XO3SICTBY HapYIICHHBIX CEIbCKOXO3STii-
CTBEHHBIX WJIM JICCHBIX IIIomaneii. Ha Topr30HTaIbHO 3aJIeTafolInX MECTO-
POXIEHUSIX BOCCTAHOBJICHNE MTOBEPXHOCTH BKITIOYACT TUTAHUPOBKY OTBAJIOB
MYCTBIX TTOPOJ, HAHSCEHNE Ha HUX IMTOYBEHHOTO CIIOS M3 CHATBIX BO BPEMsI
SKCIUTyaTalliM ¥ 3aKOHCEPBUPOBAHHEIX CITCIINAILHBIM 00pa30M ITOUYBEHHBIX
OTBAJIOB, TIOCAIKY PACTUTEIEHOCTH, BOCCTAHOBJICHNE €CTCCTBEHHEBIX CTOKOB
BOI, yIaJIeHHE MMOA3eMHBIX ObappaxKeil 1 T. II.
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1.8. TIPOU3BOACTBEHHBIE ITPOLHECCBI, MEXAHU3AIIUA T'OPHBIX PABOT
N TEXHOJIOTMYECKUE ITOTOKH HA KAPBEPAX

ITpounsBomcTBEeHHBIE TIPOIIECCHI B KAXKIOM 3a00¢ BBITIOIHSIFOTCSI ITOCTICIO-
BaTeJbHO, TaK KaK OOBEKT pa3pabOTKM OOWH — TOpHas ITopoma. 3amadu,
ITOCTaBJICHHBIC TP BeACHWM KaXXIOTO IMpoliecca pa3HbIe, HO Ie/Ib OOHA —
BBICOKO2(PeKTHUBHAs pa3pab0TKa TOPHBIX MOPOJ B II€JIOM IT0 BCEM IPOIIEC-
caM ¢ MUHUMAJBHBIMU 3aTpaTaMMy.

[epBoIii IO TEXHOJIOTUHU TIPOLIECC — 1H0020MOo8Ka K ébiemke. [1poiiecc o -
TOTOBKHM — 3TO pa3pyIlIeHWe MacCHMBa TOPHBIX MOPOI OOJBIIONH KPEITOCTH
B3pBIBOM B3pPBIBUATOTO BEIIECTBA, & MACCHBA MOPOH CpPeTHEUH KPEeroCTH —
MeXaHUYeCKUM CITOCOOOM.

ITpu B3pEIBHOM CITOCOOE B OTIPEICICHHOM MOPSIAKE OYPSIT CKBaXXMHEI, 3a-
pSDKaIOT X B3PBIBYATHIM BEIIECTBOM M B3pHIBAIOT. MeXaHMUECKUA CITOCO0
3aKJII09AETCS B PHIXJICHUH TTOPOJ TPAKTOPHBIMU PBIXJIUTEISIMU WK (Ppe3oit
KoMbalfHa. B MITKMX ¥ IIOTHBIX TTOpOJaxX pa3pylIeHWe MaccuBa Kak IIpo-
IIecC OTCYTCTBYET, TAK KaK OHO IIPOM3BOAUTCA B IIpollecce 3KCKaBaILlU
caMUM pabodMM OPTaHOM ITOTPY30YHOIM MAIIMHBI, CHAOXKEHHON PeXyIINM
WHCTPYMEHTOM. B OTIETBHBIX CITy4Jasx MOATOTOBKA MSTKHX IMTOPOJ K BEIEMKE
3aKJII0YAETCS B YIAJICHUN W3JIMIITHEH BOABI M3 MAacCHBa W IIPeAOXPaHCHUN
€ro 3UuMOM OT MPOMEP3aHUsl.

Bropoii, HO TJIaBHBI U ONpenessIioMii TEXHOJIOTHIO pa3paboTKu Mpo-
LIeCC — @bleMKa U noepy3ka (3KcKkasayus).

BrieMKka m morpy3Ka 3aKITIOUaroTCS BO BHEOPCHMHN WCIIOJIHUTEIHLHOTO
(pabouero) opraHa (KoBIlIa) B MAaCCHUB WJIM pa3Bajl pa3pylIeHHON TOpHOM
MacChl, HAIIOJJHEHWM €To IS JajJbHEHIel Iiepegadd TOPHON Macchl Ha
TPaHCITOPTHEIC CPENICTBA.

TpeTuii IO TEXHOJIOTUM M CaMbBIil SHEPTO- M PECYPCOEMKUI TPOIIECC —
nepemeujenue (mparcnopm,).

IlepemenieHre TOpHON MAacChl OCYLIECTBISETCS TPAHCITOPTHBIMU CpPell-
CTBaMU WX CTHICITHATIBHBIMA BCKPBIITHBIMU SKCKaBaTOPaMMU.

YeTBEPTHIi TIpOLIECC TS MYCTHIX TIOPOIl — 0MEaL000pa3o8aHtue.

OTBayiooOpa3oBaHMe MPEACTABISIET COOOI TIpollece TIpueMa M YKIIAIKu
B OTBAJI ITYCTHIX MIOPOA U HEKOHIWITMOHHBIX Py, JOCTABIICHHBIX CPEICTBAMU
TpaHCIIOPTA.

JI7151 TI0JIe3HOTO MCKOTAeMOTro 3TO TIPOLIeCC CKIIaAMpPOBAHUs, YCpemTHe-
HUS, OTTPY3KM IOTPEOUTENIO MJIN MEepepabOTKU IIOJIE3HOTO MCKOIAaeMOTO
¥ 3aBUCHUT OT €TO BHIa M KadecTBa.

Pynb1 monBeprarotcst o6oeaujeruro, T. €. OTAETEHUIO Ha CTIeIIMaTbHbBIX 000-
TaTUTENBHEIX (DaOpHUKaxX MOJIE3HOTO KOMITOHEHTA OT IYCTOM MOpOmbI. Pymbl
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C PA3IMYHBIM COJEpKaHMEM TOJIE3HOTO KOMIIOHEHTa Tiepe]; o0oraieHruemM
TIOABEPTAIOTCS YCPEAHEHUIO.

[Mpennpusitue mjst 060TAIIEHUS TTOJE3HOTO NCKOTIaeMOoTOo (000TaTUTE h-
Hble (pabprKM) BMECTE C KapbepOM 00pa3yeT 20pHO-0002amumenbHulil KoMou-
Ham, a IPEeAIpUsATHAE, Ha KOTOPOM Hapsay ¢ oboTallleHUeM TpeaycMaTprBa-
€TCSI MeTaJUTypITMYecKWii Tiepelies, BMeCTe C KapbepoM o0pasyeT eopHO-
Memanaypeu4eckuii KomouHam.

Bce a1 mpoiiecchl 00bEAUHSIOTCS B MexHoA02UuecKue HOmoKU TIO pa3pa-
0OTKe TOPHBIX TIOPOI B Kaphepe. B 3aBUcHMMOCTH OT pa3MelieHrsI OTBAJIOB,
MyHKTOB TIPUEMKHU TI0JIE3HOTO MCKOTAeMOTO, CBOMCTB pa3padaThiBaeMbIX
MOPOJ Ha Kapbepe MOXET OBbITh ABa (BCKPHIIITHON U JOOBIYHOI) U OoJiee TeX-
HOJIOTUYECKUX TTOTOKOB, B KOTOPBIX B3aMMHO YBSI3BIBAIOTCS TMapaMeTpPhI
TPOU3BOJCTBEHHBIX MPOIIECCOB, OTMPEAETSIOTCS OO PUTM M OpraHu3a-
1St pabOoTHI.

erms MammH, 3aHSATHIX B TPOM3BOICTBEHHBIX TpOIleccax pa3paboTKu
TOPHBIX MOPOJ, MPENCTABISIET COOON KoMHnAeKm 20pHO20 U MPAHCHOPMHO20
000pY008aHUsSL MEXHOA02UHECK020 NOMOKA.

COBOKYITHOCTh KOMIUIEKTOB 000OPYIOBaHUS BCEX TEXHOJIOTMUECKUX TT0-
TOKOB Ha Kapbepe COCTABJISIET KOMHACKCHYI0 MEXAHU3AUUIO Kapbepa.

UckimountensHoe MHOTOOOpa3ue TMPUPOAHBIX W TOPHO-TEXHUYECKUX
YCIIOBUIA OTIpeieNisieT U MHOTOOOpa3ne MCIOIb3yeMOl TOPHO-TPAHCIIOPT-
Hoil TexHuku. MHXeHepHOI 3amadeil siBsieTcss BBIOOp Hanbojee COOTBET-
CTBYIOIIIE KOHKPETHBIM YCJIIOBUSIM MECTOPOXKIEHUS U €TO NPUPOOHO-MEXHO-
A02u4ecKux 30H KaK B LEJIOM KOMITIEKTa 000PYIOBaHUS IJISI TEXHOJIOTUYE-
CKOTO TTOTOKa, TaK M JUISI KaXKI0TO TEXHOJIOTMYECKOTro mpoiiecca B HEM. [Tpu
5TOM, €CJIU KOMIUIEKT 000pyI0BaHUS C(POPMUPOBAH U3 MAIITUH TUKIUYHO-
TO IEWCTBUSI, TO TEXHOJIOTHSI TOPHBIX TIOPOJI B 3TOM TEXHOJIOTUYECKOM TTOTO-
K€ Ha3bIBACTCS YUKAUYHOU, TIPU UCTIONB30BAHUM ISl pa3pabOTKU MalllvH
HETIPEPBIBHOTO AEHCTBUS TEXHOJIOTUSI TOPHBIX IMTOPOJT B TAHHOM TEXHOJIOTH-
YECKOM TIOTOKE OyIeT Ha3bIBaThCsl nomoyHol. B cimydae, ecliv KOMIUIEKT
COCTOUT M3 MaIIMH IUKJIMYHOTO ¥ HEMTPEPHIBHOTO ACMCTBUS WIM HAa Kapbepe
paboTaIOT KOMIUIEKTHI ITUKJIIMYHOTO U HETIPEPHIBHOTO NEHCTBUS, TO TEXHOJIO-
TUsI TOPHBIX pa0OT B TAHHOM CJIydae OYAeT YUuKAUYHO-NOMOYHOIU.

Bce ropHoe u TpaHCTIOpTHOE 00OpYIOBaHUWE pasiesisieTcs M0 HazHaue-
HU10, HANMEHOBAHWIO, POY, BULY, TUITY U TUTIOpa3Mepy.

Hanpumep, Ha3HaueHME — 5KCKaBalMOHHOE O0OPYAOBAHWE; HAMMEHO-
BaHUE — 9KCKABaTOp; POl — OMHOKOBIIIOBHIN; BUIl — MEXaHWYeCKasl JIOTaTa;
i — DK tunopasmep — BKI-8 (maba. 1.6).
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OxoHYaHme 1abnuubl 1.6

Tabrmya 1.6
O6opyno- | HaumeHoBa-
BaHHe HHe Pop Bup Tun Tunopa3mep (mMapka)
; CBLL-160, 200, 320
o LLlapoLueyHbilit cbul P U OE
BpavuarenbHbIn v 400
LLHekoBbIit CBP CEP-160
IHeBMOYAAPHUK 5 5Y-100.125 1
aapHo-spal. (OrpyXHOM) CbY CBY-100,125,160
Byposoit i
byposoe TENbHbI THEBMOYAAPHUK
CTaHOK (BbIHOCHOM) CoY CbY-200
KucnopogaHoilit CbO0 160/20
o KucnopoaHo- _
OrHeBoM BO3YLLIHbIIA CbT™M CbTM-20
BosayLuHbIi CbO0 Cb0-5
MexaHuyeckas 9KT-5, 8,125, 20;
9KT, 9BI, ar Linan T
OnHOKOBWOBLIA | /lonara ar-12,20
[lparnaiiH aul 9ll-13/45,100/100
DS-880,1200
JKcKaBaTop LienHoin DS, RS
M ; RS-560,2300
OrOKOBLLO
HOTOKOBLLIOBLI 33P, 3PT, 3P 33P-500
PoTopHbIn
9PLUO 9Pr-400,1600
JKcKaBa- KonecHbilit nK MNK-18,21,25
Morpy3
unonHoe | ' OTPY3HAK FyCeHMHbI MK MK-10,24
CKpene CamoxofHblii a3 N3-11,13,103,115
penep KosLuoBbii MpuuenHoi 3 [03-74,77
, 13-109,110,120,
Bynbaosep ['yCeHMYHbIi a3 346, 118,121, 59
KonecHbii 0, a3 [-661,581[3-113
ByposapsgHbIi
Kombaiin ®pe3sepHblit - - -
Ctpenosoit
9NeKTPOBO3HbIi EL.KN EL-2,IV-KM-1
TpaHc- XKenesHoaopox- | TaroBble 13 -2,0M3-1,2,
nopTHoe Moesa HbIA arperarbl 13, oma, EL EL-20
TennoBo3HbIN TIM, T3 T9M-3,733,10, 7

CM. OKOHYaHne

O6opyno- | HaumeHoBa-
BaHue Hue Pon Bup Tun Tunopa3smep (mapka)
benA3-549, 7519,
Camocsan BenA3 7621
AsTOMO- .
oUb ABTOMOGUNBHBIA | Vimegos- pynosos BenA3 benA3-531,7420
TponneiiBo3 benA3 -
J1eHTOYHbINA KN, KIDK, C | KI-500,KI1>K-800
KoHBeriep - KaHaTHO-NEHTO4HbIN - -
KonecHo-neHTOYHbIi - -
TpaHe- | Mmapo- Tpy6o- _ B _
NOPTHOE | TPAHCMOPT | NMPOBOAHbIN
KaHartHas .
fopora [MopBecHom - - -
Ckunoson - - -
MogbEMHIK KnetbeBoit (aBTo- B _ _
MOO6MIbHbIN)
KpaHoBbIi (KOH- _ _ _
TEHEPHbIi)
JKenesHo-
Mnyr JIOPOXHBIN B B B
0TBano- | Orpango6- , y
o6pa- pasoBaresib KoHBeiepHblit - - -
3youjee
bynbposep | Mmppasnuyeckunit | MyceHnyHbIi .El3-3465;g8, 121,
3apagHas . B i
vatmHa ABTOMOGUbHBIN M3 M3-3A,4,8,12 M3
3aboeyHas o
vatmHa ABTOMOGUbHBIN - 3C 3C-1m, 2m, M3LL-1
bannactn- | XenesHo- BMPC-500
Benomo- N — )
ratens- | POBLVK AOPOXHIN BIMP-1200, 3000
Hoe MyTeyknag- | XKenesHo-
41K LOPOXHbIit - YK-254
XKenesHo- _ i . i
CHeroounc- | AOPOXKHbIIA CM-2,C11-M2,Co-8
TMTENb

ABTOMOOUbHBIN

[13-220, 210, 211,
227,228
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Thasa 2

IIOATOTOBKA I'OPHBIX ITOPO/I K BBIEMKE

2.1. OBIIVE CBEJEHUA

ITpoiiecc MOATOTOBKM TOPHBIX MOPOMA K BBIEMKE SIBISIETCSI OCHOBHBIM
MPOLIECCOM B TEXHOJIOTUM, OT KOTOPOTO 3aBUCST MMPOU3BOAUTEBHOCTD KOM-
TUTEKTa 00OpYIOBaHUS TEXHOJOTUYECKOrO MOTOKAa W, B KOHEYHOM WTOTE,
3aTpaThl Ha pa3paboTKYy.

ITpu BBIOOPE 3(DDEKTUBHON TEXHOJOTMU TOATOTOBKM TOPHBIX MOPOA
K BbIEMKE YUUTBIBAIOT CBOMCTBA MacCHMBa U KAYECTBO MOATOTOBJIEHHON Top-
HoW Maccel. [1py 3ToM nox maccueom MTOHNMAIOT TOPHYIO TTOPOIY B YCIOBUSIX
€CTECTBEHHOTO 3aJIETaHMsI.

CpolicTBa MaccHhBa HEIMOCTOSIHHBI BCJEACTBHAE €ro HEOIHOPOJHOCTH.
B ocagouHbix mopomax 3Ta HEOZHOPOTHOCTh OOBSICHSETCS IMOCTOSHHBIM
U3MEHEHUEM YCJIOBUI 0CaIKOHAKOIUIEHUS B COOTBETCTBYIOIIYIO T€0JIOTUYE-
CKYIO 3T0XY, B U3BEPKEHHBIX NHTPY3UBHBIX METaMOP(PUUECKUX MOPOIAX OHA
SIBJIIETCS PE3YJIBTATOM BHEIPEHUSI MarMaTUYECKUX MAacC B MOPOJABI BEPXHEH
YaCTU 36MHOU KOPBI U UX B3aMMHOTO BIUSHUS.

HeonmHopogHOCTh MOPOA HE MO3BOJISIET IIMPOKO UCITOIB30BaTh UX CBOM-
CTBa B PACYETHBIX 3aBUCUMOCTSIX TEXHOJIOTUYECKUX TapaMETPOB MOATOTOBKH
TOPHBIX MOPOJ K BbIEMKE.

B Hacrosiee BpeMmsi HET MPUOOPOB JJISI ONEPATUBHOTO OMpENeeHUS
CBOICTB MaccuBa B LIEJIOM WIM OTHENBHBIX €ro 30H. MccnenoBartenn ycpen-
HSIIOT TIOKa3aTean Ui OMHOTO MECTOPOXAECHUS, OTACIBbHO I KaXIOoN W3
pabouux 30H, TOPU3OHTOB U T. 1., IEJISAT TOPHBIE MOPOABI U MACCUB Ha IPyTI-
T1bI, HAIPUMEP, MO OYPUMOCTH, B3pbIBAEMOCTH U T. M. [Ipu 3TOM HeoOxoaU-
MO YYUTBIBATh, YTO CBOMCTBA MACCUBA CYIIIECTBEHHO OTJINYAIOTCSI OT CBOMCTB
obpazna. HMccimenoBaHus TOKAa3bIBAOT, YTO 3HAYEHMSI MApaMETPOB 3TUX
CBOMCTB pa3HsATCS B 2—35 pas.

ITpu moaAroToBKE TOPHBIX MOPOJI K BBIEMKE €CTECTBEHHOE COCTOSTHHAE Mac-
CHBa U3MEHSIEeTCS MO MapaMeTpaM, COOTBETCTBYIOIIUM TpeOOBaHUSIM obecTie-
yeHus1 3 GHEeKTUBHON paboThl 000PYIOBaHUS TEXHOJIOTMYECKOTO MOTOKA U,
B MIEPBYIO OYEpe]b, BBIEMOYHO-TIOTPYy304HON TexHUKU. [Ipu paspabotke
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TOJIE3HBIX MCKOIMAEMbIX K 3TUM TpeOOBaHWSIM AO0aBISIIOTCS TPEOOBAHUS
noTpeOuTeIs.

C TEeXHOJIOTUYECKUX MO3UIUI MOATOTOBKY TOPHBIX MOPOI K BBIEMKE HX
MOXHO pa3IeJUTh Ha JABE TPYIIIbIL: MAeKUe nopodsl — TJIMHA, CYTJIMHKH, CyTIe-
CHU, TOJHOCTBIO Pa3pyLICHHbIE BHIBETPMBAHUEM WU3BEPXKEHHBIE U METaMOP-
(pryeckue mopoapl, MeJl, TTIMHUCTBIE PYIbl, KOTOPbIE MOXHO pa3pabaThiBaTh
MEXaHUYECKMMU WIA TUIPaBINYeCKUMU CITOcobaMu 0€3 MpenBapUTEIbHOTO
DPBIXJIEHUS, U Kpenkue — TIIVMHUCTBIE U TTeCYaHO-TIMHUCTBIE CJIAHIIbI, TJIUHU-
CThbI€ Y U3BECTKOBUCTHIE IECYAHUKU, APTUJUTUTHI, U3BECTHIKU, aJI€BPOJIUTHI,
JIOJIOMUTBI, Ty(bI, TECYAaHUKU, KBAPLIUTHI, TPAHUTHI, Oa3abThl, rabopo, Tpa-
XWUTHI, JINTIAPUTHI, aHAE3UTHI, CHEHUTHI, IMOPUTHI, TIEPUAOTUTHI, TOJIEPUTHI,
JUIST BBIEMKH KOTOPBIX HEOOXOAUMO MTPEABAPUTEIEHOE PHIXJICHUE.

Kpenkue noponsl AessTcs Ha noayckaavhobie u ckatvhsie. [1omycKanbHbIe
UMEIOT Mpees MPOYHOCTU MPU CKATUU Gy = 20—50 MIla, y cKabHBIX TIO-
PO Gy > S0 MITa.

B 3aBUCUMOCTH OT CBOMCTB MaccuBa MOATOTOBKA MSTKUX MOPOJI K BbIEM-
K€ TIpU CWIbHONH OOBOMHEHHOCTH MOXET BKJIIOYATh OCYLUIEHUE TOW 4YacTu
MaccHuBa, KOTOpas SIBJSETCS HEMOCPEACTBEHHBIM 00BEKTOM TEKYIIEeH pa3pa-
0O0TKM, HAMPUMEP, BEIEMOYHOTO OJI0Ka, TIPU OTPULIATEIBHO TeMITepaType —
peaoXpaHeHUEe MOBEPXHOCTA MACCHBA OT MTPOMEP3AaHUS, PHIXJICHUE CMEP3-
IIUXCS TOPHBIX MOPOJ U UX oTTauBaHue. [10AroToBKa MOMYCKaIbHBIX OPOJ
K BBIEMKE MOXET BKJIIOUATh PHIXJIEHNE MEXaHUYECKUM WIN B3PBIBHBIM CIIO-
CO0OM, CKaJIbHBIX — TOJIbKO B3PBIBHBIM.

M3 Bcex TEXHOJOTMYECKUX MPOLECCOB MOATOTOBKA, OCOOEHHO KPEMKUX
TOPHBIX MIOPOJ, SIBJISIETCSI CAMOW SHEPTOEMKOM.

2.2. IOATOTOBKA K BBIEMKE MACCHUBA MAT'KUX 'OPHBIX ITIOPO/I

MaccuB rOpHBIX TIOPOJ, B 3aBUCMMOCTU OT OOBOJJHEHHOCTHU 1 TEMIIEPATY-
pHl BO3[yXa M3MEHSIET CBOM CBOWMCTBA, KOTOPBIE CYIIECTBEHHO BIMSIOT Ha
TPOM3BOAUTELHOCTh KOMILIEKTa 000PYI0BaHUS TEXHOJOTUIECKOTO ITOTOKA.
Tak, HaTTpUMep, UIJTUIITHSS BTAXKHOCTh B MACCUBE TIIMHUCTBIX TIOPOJT CHUXKA-
€T TIPOM3BOIUTEILHOCTh BHIEMOYHBIX MAlllMH W TPAHCITOpTa M3-3a HaJuIIa-
HUSI Ha KOBIIIM, KOHBEHEPHYIO JICHTy W Ky30Ba TPAHCIIOPTHBIX CPENCTB.
B 3uMHee Bpemst mpomMep3aHue TOPHBIX TTOPOJT 3aTPYIHSIET pa3pabOTKy MacCu-
Ba, a IpUMep3aHKe TTOPOJIbI K Ky30BaM — Pa3rpy3Ky TPAHCIIOPTHBIX COCYIIOB.

ITpu ocymieHnn MaccuBa TOPHBIX IMOPOJ B OTAEIBHBIX CITydasiXx MOXET
BO3HUKHYTh HEOOXOAMMOCTh B CO3JaHUM JIOKAJIBHOW CUCTEMBI OCYIIe-
Hus. U3 crienuasbHBIX METOIOB JIOKAJIbHOTO OCYIIeHUS TIPUMEHSIETCS
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MPeJBapUTESILHOE IPEHUPOBAHUE TOPU3OHTAIBHBIMU CKBAXKUHAMU, MPOOY-
PEHHBIMM B OCHOBaHMM ycTymna. B ciydae ciraboil BOmoOTIauv BO3MOXHO
CTUMYJIMPOBAHUE MTyTEM BaKyyMUPOBAHUS 3TUX CKBaAXWUH. JIJisT 5TOro apMu-
pOBaHHBIE TPYOBI MOACOEANHSIOTCS K CUCTEME OTCOCA BO3yXa.

3amura pa3padaTbIBAEMOrO MacCHBa OT MOJA3EMHbBIX BOJ OCYLIECTBISET-
cs MyTeM CO3[aHUs Oappaxeil U3 LIEMEHTHBIX PaCTBOPOB WJIW TBEPACIOLIUX
XUMUWYECKUX COCTAaBOB, HAarHETA€MbIX UYepe3 BEPTUKAJIbHBIE CKBaXXWUHBI
Ha rpaHuLe pa3padbaTeIBAEMOTO y4acTKa.

IMTonroroBka MaccuBa Uil TIPEAOXPAHEHUSI OT MPOMEP3aHUS B 3MMHEe
BpeMsI 3aKJII0YAEeTCsl B YTEIUIEHUU TTOBEPXHOCTU €r0 TETUIOU30ISILIUOHHBIMU
MaTephajlaMu, Cper KOTOPBIX MOTYT OBITh ONMWIKU, IIUIAK, CHHTETUYECKUE
MaTepuabl, a TAKXKE CHET.

Inyobuny npomep3anusg [ (CM) MOXHO ONpeNeNuTh Mo ¢opmylie
A.W. bynHukoBa:

I =2k,

rae A — Ko3Gh@UIIMEHT TeTUIONPOBOIHOCTH mTopo, Bt/(M * K);
t — cpeHss TeMIiepaTypa Bo3myxa 3umoit, C;
1N — YUCJIO THEW C OTPULIATEJIBHOW TeMIIEPaTypOr BO3ayXa;
k — Koo @UuKreHT CHEXXHOTO OKpoBa, paBHbIii 0,5; 0,4; 0,351 0,2 ipu
TOJILIMHE ero cooTBeTcTBeHHO 10, 20, 25 1 40 cM.

TonmmHa c10s YTEIUISIONIUX MATEPUATIOB (CM) MOXET ObITh TPUOIMKEH-
HO oTIpelesieHa 1o opmyre

rae k; — K02 GUIMEHT TETTION30ISIIIMOHHBIX CBOMCTB yTETITUTENS (1Tt
omwiIok u Topda k; = 1,9-2,8);
ky — K02(hPUTIIMEHT YIUTOTHEHUS YTETUTSIONINX MaTepraioB TOPHBIM 1
TPAaHCIIOPTHBIM OOopynoBaHueM (ky = 1,3).

bnaromapst nmpeaBapuTesIbHOMY PBIXJIEHUIO TIOBEPXHOCTH MacCuBa B Te-
TJI0€ BpeMsI €T0 ITpOMep3aHKe U CONTPOTUBJIEHUE Pa3pyLIEHNIO BO BpEMSI 3K~
CcKaBallMM YMeHbIlIaeTcs B 2—3 pasa.

B k1uMaTHuecKux YCIOBUSIX C JJIMTEIbHBIM MEPUOIOM HU3KUX OTpULIA-
TeJIbHBIX TeMIIepaTyp MPUMEHSETCSl OTTauBaHKWE MPOMEP3IINX TOPHBIX MO-
pon 4yepe3 BepTUKaJIbHbIE CKBaXXWHBI Pa3IUYHBIMU TEIJIOHOCUTENISIMU,
B OCHOBHOM BOJIOI WJIY ITapoM.
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DTOT METOJ IUPOKO UCTIONb3YeTCs TPU pa3paboTKe POCChINeit Iuisl Mpoj-
JIEHWST Ce30Ha pabOThI APAKHOTO WJIM TUIPOMOHUTOPHOTO 000PYIOBaHMS.

Pacuer oTrauBaHus 3aKill0YaeTcsl B OMNpelesieHUnd HeoOXOOUMOro pac-
CTOSTHMSI MEXITy CKBaXKMHAMM, KOTOPbIe 00eCTIeUnBAIOT OTTAaNBaHNE MAaCCH-
Ba 3a OIpe/ieIeHHOE BpeMs.

DTy BeJIMYMHY (M) MOXHO orpeneauTs o dhopmysie npod. C.B. [ToteMkuHa:

PT
0,87H’

rme P — Mpou3BOAUTENBHOCTD UTJIBI, M /CYT;
T — BpeMs OTTaiiKu MOJIMTOHA, CYT;
H — rnybuHa oTTaiiku, M.

T1pOM3BOIUTETBHOCTD UIJTBI 3aBUCHT OT PacXola BOIBI (06bIHO 0,2—2,5M° /)
U ee TeMIiepaTypsl (Ui paitoHoB Cubupu u ansHero Boctoka 7—12 °C) u cocra-
BisteT 5—10 M/cyT). 11 yMeHBIIIeH!s] BpEMEHH OTTANKH IIar YCTAHOBKH MIJT
yMeHblaeTcs. st yKazaHHBIX paliOHOB OH COCTaBJISIeT 3—5 M Ipu IyOuHE
OTTAKM 6—8 M U JIBIMCTOCTH OTTAMBAEMBIX ITOPOL 0Kos1o 200 Kr/MP.

[Ipu ncrob30BaHNY T1apa ISl OTTalKM Ha omHy uriy 8—20 Kr/4 1 JaBiie-
Hust 3—5 » 10° T1a mar ycTaHOBKY UII COCTABIISIET OT 2,5 110 3,5 M. OJIHa MIJia oT-
tansaet ot 20 10 50 M cpeaHeMep3IIbIX TOPOL.

ITpu 6ynbI03€pHOI U CKpEeNepHO pa3paboTKe MEP3JBIX TOPHBIX MO-
PO UCHOJB3YIOT ECTECTBEHHOE OTTAUBaHUE MO BO3AEUCTBUEM COJTHEY-
HoU pamuanuu. CyToyHas riaybuHa OTTallKW MEP3JIbIX TOPHBIX MOPOJ
JUTSI KOHTUHEHTAJbHBIX PAalOHOB CEBEPO-BOCTOKA CTPAaHBI COCTABJSIET
10—15 cm.

[Tpu TMiAPOMOHUTOPHO pa3paboTKe MIATKUX TOPHBIX TTOPOJT MHOT/IA TIPH -
MEHSIOT TIpeIBapUTEIbHOE BOMOHACKIIICHUE MACCUBA YEPE3 BEPTUKAJIbHbBIC
ckBaxkuHbl Ttoa napaeHueM 0,2—0,3 MIla, KoTopble pacnosarator Mo CETKe
Ha paccTOSTHUU 3—4 M.

2.3. XAPAKTEPUCTHKA PA3PBIXJIEHHOM CKAJTbHOY TOPHOM MACCHI

ITonroroBka K BIEMKE MacCHBa CKaJIbHBIX M TTOJYCKATBHBIX TOPHEIX IT0-
POII 3aKITF0YAETCS B €TO Pa3pyIICHUH ITyTeM B3PBIBHOTO MM MEXaHMYECKOTO
CITOCOOOB U TIPEBpaIlleHUs €T0 B pa3aell TOPHOM MacChl HEOOXOIMMBIX Tapa-
METpPOB, T. €. BBEICOTBI M HIMPHUHEI, VIS CICAYIONIETO MPOM3BOACTBEHHOTO
mpoliecca — dKCKaBalluw.
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OT KauecTBa MOATOTOBIIEHHOW K BhIEMKE TOPHOI MacChl 3aBUCHUT TIPO-
WU3BOJIUTETHLHOCTh 000PYIOBAaHMST TEXHOJIOTUUECKOTO MTOTOKA, HAYUHAs OT
BBIEMOYHO-TTOTPY30YHBIX M KOHYAsI MAallTMHAMMU TI0 TIepepaboTKe TTOJIE3HOTO
HMCKOMaeMOro WX OTBaJT000pA3YIOIINX MAIIUH Ha BCKPHIIIE.

XapakTeprCcTUKaMU TOPHOU MAcCCHI SIBJISIIOTCSI: COCHAB 20PHOU MAcchl no
Kpynnocmu i Ko3ghpuyuenm paspuixaenus.

CocTaB TOpPHOW Macchl MO KPYITHOCTH OIPEAENISIETCS] MPOIIEHTHBIM
conmepkaHueM KaXaoi ppakiiny KpyITHOCTH B 001IIeM 00beMe.

Krnaccudukanus dpakuuii, npeanoxeHHas akaa. H.B. MeJlbHUKOBBIM,
COCTOUT U3 14 K1accoB:

<> K IIepBOMY KJ1accy OTHOCSITCS (ppakuuu pazmepom 0—5 mm;

<> KO BTOpOoMYy — 5—30 MM;

< K TpetbeMy — 30—80 MM

u ganee: 80—120, 120—200, 200—270, 270—400, 400—600, 600—730,
730—1000, 1000—1300, 1300—1500, 1500—2000 1 K mociaeaHEeMY, YETbIPHA/I -
HaToMy Kjaccy — ¢pakuuu paamepom dosee 2000 Mm.

HuTepBaitbl 9T0# Kinaccudukanuy HeOOX0IMMO IPUHUMATD [Tl yHUDU -
Kallu¥ OLIEHKW PE3yJbTaTOB IPOOJIEHUSI MacCUBa M XapaKTePUCTUKY TOPHOM
MacChl TTPY BBIEMOYHO-TTIOTPY30YHBIX pPab0Tax, TpAaHCIIOPTE 1 APOOJIEHUN Ha
oboraTutenbHOM (habpuKe.

OO6mMM TmoKasarejeM COCTaBa TOPHOW MAacChl MO KPYIMHOCTU SIBJISIETCS
cpeonuii pazmep KycKka 20pHoil maccol dep,.

Cy1iiecTByeT HECKOJIBKO CTIOCOO0B OTpeie/ICHUsT CPEeTHETO pa3Mepa KycKa
B30PBAaHHOW TOPHON MACCHI.

Ha npakTtuke cpeqHuii pa3Mep Kycka TOpHOI Macchl (MM) OTIpeAesisieTCst
10 BBIPAKEHUTO

d, =>do, /100 umd, =Y dn /> n,

rne d; — cpeqHuil pa3Mep Kycka i-oil ¢hpakunu (cpeaHee apupMeTndeckoe
W3 KpallHUX), MM;
0,;— BBIXOJI Kaxmoi dhpakumu, %;
n;— 9UCJIO KYCKOB i-TO KJlacca;
'n — oblllee YNCIIO KYCKOB, MOJYYeHHBIX TIPU B3PHIBE;
n — qucino Gppakiuii orpeaeIeHHON KPYITHOCTH.

HJ’[H OIIpeacICHUA CoCTaBa I‘OpHOfI MaccChI 11O KPYITHOCTU B 3a00¢e IIpHUMC-
HACTCA paa METOOOB, a UMCHHO!

<> COpPTMPOBKA BCEil TOPHOI MacChl TIO (hpaKITUsIM;
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<> HEMOCPEICTBEHHbIN JTMHEUHBIN WU JTUHEWHO-NEPEKPECTHBII 0OMeEp
KYCKOB, JIEXAIlMX HA TTOBEPXHOCTU pa3Baja.
ConepxaHnue Kaxaoil dpakuuu (%) npu TMHEHOM oOMepe

V=(XLyx/XL) 100,

rae 2.1, — cymMmapHas JJIMHaA 3aMepoB (HpaKIil pa3MepoM X, CM;
> L — cymMMapHas JUTMHA 3aMepsieMOTO yJ4acTKa pa3Bajia, CM.

Conep:xaHue Kaxaoil hpakiuuu (%) npu TMHERHO-IIEPEKPECTHOM 00Mepe
V=(2S8y /25)100,

rae 2.8y — cyMMapHasl IJIolaab, 3aHUMaeMast Kaxnoi (pakiiuei, M
3.5 — o61was 3amepsieMast IIOLIAb, M.

DoTormaHnMeTpUIECKUI METON 3aKJTtodaeTcst B (hoTorpachpoBaHUM pas-
BaJia MOJ, MPSIMBIM WM KOCBIM YIJIOM M oOMepe Ha (poTtorpaduu Iiomanei,
3aHMMAEeMbIX Kaxaoil ¢pakiumeir. O6paboTKa pe3ysbTaToB oOMepa MpOU3BO-
JUTCs TIo hopmyJie, TIPUMEHSIEMOI TIPU TMHEWHO-TIEPEKPECTHOM METOJIE.

KonmuecTBeHHO 001Ut pe3ynbsTaT pa3pylIeHNsI MacCUBa TOPHBIX TTOPOJT
XapaKTepU3YeTCsI CIenenblo 0pod.aeHus 20pHbIX NOPoId 1, TIONI KOTOPOIl TIOHU-
MaeTcsi OTHOILIEHNE CPEIHEro pa3Mepa OTIETbHOCTe B MaccuBe d, K Cpeli-
HEMY pa3Mepy KYCKOB B3OPBaHHOI TOPHO MaccChl d

n=dy /dcp .

CpaBHeHUE pe3yJIBTaTOB CTETIEHU IPOOJEHUS OTHOTO U TOTO X€ MacCuBa
B KOHKPETHBIX YCJIOBUSX MPOU3BOJAT MO BEIMYUHE CPEAHErO TUAMETPA KYy-
CKa B30OPBAaHHOU TOPHOM MACCHI.

CpenHuii fMaMeTp KyckKa ropHOM Macchl CB3aH MOYTHU JIMHEWHON 3aBU-
CHMOCTBIO C TPEIIMHOBATOCThIO MaccuBa (puc. 2.1).

Kosgpgpuyuenm paspoixaenus TOPHOUW TOPOABI — 3TO OTHOIIEHUE
eIMHMLbI, 00beMa Pa3phIXJIEHHOM MTOPOMIBI V, K 00BEMY B LIEIMKE Vy
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OH sBysieTcs BAXXHOUN Xapak-
TEPUCTUKOW TOPHOW MaccChl B d cpoM
3a00e. C ero yBeaM4yeHUEM
YMEHBIIAIOTCS COMPOTUBIIE- 24 -
HUE BHEIPEHUS paboyero op- /
raHa 3KCKaBallMOHHOW Ma- 40 /‘
IMWHBL W BpeMsT YepraHus 1 /
YBEJIMYMBAETCS TTPOU3BOIN- 20 7
TEJIBHOCTh BEIEMOYHO-TIOTPY- 7
3049HON MaimmHbL. Bonbinas
CTeNeHb Pa3pbIXJIEHUs TOp- o0 30 40 S0 60 70
HOIA Macchl B pa3Bajie TpeOyeT dy oM
OOITBIIMX PAcXOIOB B3phIBUA-

TOI'O BEILECTBA U NOBBILIEHUS  Puc. 2.1. 3aBUCUMOCTb CpefiHero AnameTpa Kycka B3op-
3aTpaT Ha MOATOTOBKY TIOp- BAHHO rOPHOIA Macchl 00T CPeAHero Ava-
HOI Macchl K BbIEMKE. METpa OTAENbHOCTEN B MACCUBE (g o

Jlnana3zoH U3MEHEHUS
ko2 duILIMeHTa pa3pbIxJIEHUSI TOPHOU MacChl B pa3Bajie HAXOAUTCS B MpeJe-
gax ot 1,1 go 1,45. MuHUMaIbHOE 3HAYEHWE TOIYyJaeTcs MPU B3PbIBAHUU
MAacCHBa Ha COTPSICEHUE, B PE3yJIbTaTe KOTOPOTO HAPYIIAIOTCS TOJAbKO CBSI3U
MEXYy €CTeCTBEHHbIMU OJIOKaMU 0€3 WX ApOOJIEHUS U €CTECTBEHHOTO PACIIO-
JIOXEHUSI B MaccuBe. MakcUMabHOE 3HAYEHUE MOJYyYaeTCsl MPU APOOIeHUN
CaMUX OTAEJBHOCTEN W MPAKTUYECKU MOJHOM MEPEeMENIEHUU WX B3PHIBOM
OTHOCUTEJIBHO X €CTECTBEHHOTO 3aJIETaHUSI.

Mexay cocTaBOM TOPHOI MAacChl MO KPYMHOCTH, BBIPAXXEHHON 4Yepe3
CpemHUI AUaMeTp KycKa B30PBaHHOU TOpHOI Macchl d, 1 KO3 huiimeHToM
Ppa3pbIXJIEHUS CYIIECTBYET CBs3b, KOTOpasi BUAHA U3 maba. 2.1.

KoadduimeHT pa3pbixjieHNWsI TOpPHOI Macchl B 3a00€ ompenesisieTcs 1my-
TeM MapKIIEWIEPCKUX 3aMePOB 00beMa pa3Balia U CPaBHEHUS €r0 C 00bEMOM
B30pPBaHHOI'O MAaCCHUBA.

B HacTos1ee BpeMs Ha Kapbepax JOCTATOYHO IIUPOKO UCTIOJIb3YeTCS
doToTeonONUTHAS ChEMKA, KOTOpas MO3BOJISIET Cpa3y MOJTy4YUTh MaTe-
pua 1js onpeneeHUs COCTaBa TOPHOU MacChl MO KPYMHOCTHU (pOTOTLIA-
HUMETPUYECKUM METOJOM W CTENEeHU pa3pbIXJIEHUS TOPHOUW Macchl
B pa3Baie.

Macca envHUIBI 00BEMa Pa3PBIXJIEHHON TOPHOU MOPOIBL

:B,
Ky

rae p — IUIOTHOCTb I‘OpHOfI IIOpOAbI B LICJINKE, T/M3.

Py
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Tabnya 2.1

B30pBaHHbIE FPYHTbI U FOPHbIE NOPOAbI

ky npn KyckosatocTh dgp, oM

5-20 20-40 40-50

[1N0THbIE TPYHTBI

1,256-1,35 | 1,35-1,45 -

O4eHb NNOTHbIE TPYHTBI (p =1,7+2,2 T/M3)

1,35-1,45 | 1,35-1,45 -

Jlerkve pasHOBUAHOCTY NOMYCKAbHbIX MOPOS,
(p =1,7+2,2 T/m3)

1,25-1,5 - -

Yrnu cpefHer Kpenoctu

1,25-1,35 | 1,35-1,45 -

0Y4eHb MNOTHbIE FPYHTbI

1,05-1,15 | 1,15-125 | 1,25-1,35

MonyckanbHble nopogbl 1V Kateropum

1,10-125 | 1,25-1,35 | 1,35-1,50

Kperkue 1 04eHb KPemnkue yru

1,06-125 | 1,25-1,35 -

MonyckanbHble nopofsl V Kateropum
(Mpo4ne pasHoBMZHOCTK)

1,25-1,45 | 1,35-145 | 1,45-1,55

CkanbHble NopoAbl V Kateropuu
(CpeaHeTPeLNHOBATbIE BbIBETPEIbIE)

1,2-1,3 1,3-1,4 1,4-15

Kperkue 1 04eHb Kpemnkue yru

1,02-1,05 1,05-1,2 -

lMonyckanbHble nopogbl VI Kateropum

1,05-1,2 12-14 1,4-1,55

CkanbHble nopogsl V-VI kateropuu

1,02-1,2 1,2-1,3 1,3-14

Pyabl VI kateropuit (p =1,7+2,27/m3)

1,2-1,258 | 1,25-1,35 1,35-1,4

[MonyckanbHble nopoAbl VI kateropun

1,01-1,06 1,05-1,2 12-14

CkanbHble nopogp! VI kateropum 1 60n1ee NPoYHble

1,01-1,02 | 1,02-1,15 | 1,15-1,25

Pyabl VI kateropuit n Taxenble pyabl (o =3,27+3,8 /m3)

1,08-1,15 1,15-125 | 1,25-1,35

CkanbHble NOPOAbl NPAKTUYECKN MOHONUTHbIE

- 1,01-1,02 1,02-1,5

Tsokénble pyabl 1 ManoTpeLunHosatble (p =3,27+4,5 /m3)

1,01-1,08 | 1,08-1,15 | 1,15-1,25
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2.4. TPEBOBAHUA K KAYECTBY IIOAI'OTOBKU KPEIIKUX I'OPHBIX IIOPO/
K BBIEMKE DKCKABATOPAMU U IIOI'PY3YNKAMMU

IToaroroBka CKaJbHBIX U TMOJYCKaJbHBIX TOPHBIX MTOPOA K BbIEMKE A0JI-
>XHa 00ECTIeYNTh:

<> HEOOXOOMMYIO CTeIeHb APOOJIEHUS TOPHBIX MOPOI MPU COXpaHEHUU
COPTHOCTH M KayeCTBa MOJIE3HOTO NCKOMAEMOT0 U TTOJTHOE pa3pylleHUe
MaccuBa B3pbIBa€MOro 0JI0Ka;

<> COOTBETCTBUE pa3MepoB 1 (hOpMBI pa3Bajia apamMeTpaM KOHKPETHOIO
KOMILJIEKTa 000pYA0BaHUS TEXHOJIOTMYECKOTO MOTOKA;

<> 00BEM rOpHOI Macchl B 3a00€, 10CTaTOUHbIM 1)1 OecriepeOOoHON U Ipo-
W3BOJAUTENBHOI PAOOTHI BBIEMOYHO-TTOIPY30UYHOTO 000PYAOBAHMUS;

<> BKOHOMMYHOCTb U 0€30MaCHOCTh BeI€HUSI TOPHBIX pabOT.

CreneHb ApobaeHUs 111 KOHKPETHOTO KOMITIEKTa 00OPYIOBaHUS OTIpe/ie-
JISIETCST UCXOMS1 U3 BHICOKOPOU3BOAUTENBHON PAabOThI BCETO TEXHOJIOTMYECKO-
ro nmotoka. [Ipu aToM creneHb ApobaeHMs ClieayeT MTPUMHUMATh MUHUMAJIbHOM,
cuunTasl, 4To yBeJIMUEHUE €€ MOBBIIIAET 3aTpaThl HA MPOLIECC MOATOTOBKU TOp-
HBIX TTOPOJ, K BbleMKe. MaKCUMaJIbHbBII pa3Mep KyckKa OMpeaeisieTcsl orpaHu-
YEHUSIMU B TEXHOJIOTMYECKOM MOTOKE:

npu 3KCKA8auUU:

1) 1mmpuHOI B u BbicOoTOI H KOBIIIAa 3KCKaBaTopa WK MOrpy3ymkKa

dinax £ 1/3Bumu diax < 1/3H, M;

2)  BMECTMMOCTBIO KOBIIIa F

d=0,8E, w;
npu nepemeweHuuU:
1) rpy3omogbeMHOCTBIO G TPAHCTIOPTHOTO COCYya

d< |

pm
rIe p — IUIOTHOCTH TOPHOI TIOPOMIBI, M°/T;

2) IUPUHOW KOHBEHEPHOA JIEHTHI B
Amax < 0,58-0,1;

3) npu OyHKepu3aluud — MAUHUMAJbHBIM Pa3MepPOM BBIITYCKHOIO OTBEp-
ctusa B

dmax < 1/3 Bmin ;
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4) npu npobJIeHN: — pa3MepoOM MPUEMHOM 1Ieau Ipodbwiku B
dmax < Bz[p.

IlpenenbHbIl pasMep dmax M CpeaHUIl pa3Mep KycKa eadapummuoil 20pHou
macewt dgp, ONIPEIENAIOTCA 11 KOHKPETHOTO SKCKABALIMOHHOTO 00OPYIOBAHMSI.
[To Teopum chirydeit cpenbl HeeabapummubivM Pa3MEPOM KYCKa SIBISIETCS €TO
BEJIMYMHA, TIPEBHIIIAIONIAS OTHY TPETh KoBiia B (B/3).

DKCcIeprMeHTaIbHBIE UCCIIEI0BaHMS 110 OTIPEeSIEHNIO 3aBUCUMOCTH TIPO-
W3BOJUTEIBHOCTH MAIIIMH B MTPOIIECCaX TEXHOJIOTMUYECKOTO ITOTOKA OT COCTaBa
TOPHOI Macchl TI0 KPYITHOCTH C YYETOM CBOWCTB CBIITy4eil Cpe/ibl ITOKA3bIBAIOT,
YTO U3MEHEHHE MPON3BOUTE/IHHOCTH BbIEMOYHO-IOTPY30YHBIX MAIIMH C INMPUHO
KOBIIA B OT MHUHUMYMA JI0 MAKCMMYMA HAXOUTCsl B uHTepBae B/3 <d., < B/11.

MuHnMajbHBIE 3aTPATHI 0 BCEM TEXHOJIOTHYECKHUM MPOLECCaM B TEXHOJIO-
THYeCKOM TOTOKE C OJHOKOBIIOBBIM 3KCKAaBATOPOM 00€CHeYMBAIOTCH TpPH
d.y=B/6,5. Ou npubGmKenHo paseH do,=1/4 d .

[Mpu HaMMYMK B TPAHCIIOPTHOM 1T TEXHOJIOTUIECKOTO TTOTOKA PYIOC-
ImycKa WM TIeperpy30YHOi eMKOCTH TpeOOBaHUE K COCTaBY TOPHOM MacChl
oTpeieIsieTCsl pa3MepaMi MaKCUMaTbHBIX KYCKOB M KOJTMYECTBOM IThLIIEBa-
THIX U TJIMHUCTBIX YacTull. [1o Teopuu BhITTycKa TOPHOI MacChl COOTHOIIIE-
HUE MEXITy MaKCUMaJIbHBIMU pa3MepaMy KycKa 1 MUHUMaJTbHBIMU pa3Mepa-
MU BBITTYCKa€MOTO OTBEPCTHUSI TOJDKHO OBITH dpyay < B/3, KOTWYECTBO TbLIE-
BaThIX U TIIMHUCTBIX YACTHI HE JOJKHO MPEeBbIMATh 7%.

B mporiecce oTBasi00Opa3oBaHUsSI COCTAB TOPHOW MAacChl IO KPYITHOCTH
WMeeT OTpaHUYEHUSI TI0 KOJIMYECTBY MEKUX (hpaKIinii, KOTOPbIe MOTYT JIET-
KO BBIMBIBAThCS BOAOW B KIIMMAaTUUECKMX 30HAX C U30BITOUHOM BIasKHOCTHIO.

TpeboBaHME TTOJTHOTO Pa3pyIIEHUS MACCUBA B3PHIBAEMOTO OJI0Ka OTHOCUT-
Cs1 B OCHOBHOM K «ITPOPAOOTKE TTOIONIBEI», T. €. K pa3pylHIeHUIO HYIDKHEH 4acTh
ycTyna. 3aBblllleHUEe YPOBHS TTOOIIBBI CHMXKAET MTPON3BOMUTETEHOCTh 9KCKa-
BaTopa, SIBJISIETCS] MPUIMHOM aBapuii, yXyaiiaeT paboTy TpaHCTIOpTa.

Pa3Ban B3opBaHHOI TOPHOI Macchl OT OPOBKM yCTyIa AOJKEH ObITh MUHU-
MaJTbHBIM. DTO YMEHBIIAET IIIMPUHY PaboYeii IUTOIANKY, Pa3Mep KOTOPOIA Cyllie-
CTBEHHO BJIMsIET Ha TOPHO-KAMMTAIbHBIe padoThl. Ho B TO ke Bpemst HeoOxomm-
MO, YTOOBI BeJTMUYMHA B30OPBAHHOI TOPHO MAcCChI ObLTa KpaTHA IIIMPUHE 3aXOIK!
9KCKaBaTopa B pa3Bajie. DTO BAXKHO TPU MCIIONB30BAHUM KEJIE3HOIOPOKHOTO
¥ KOHBEWEPHOTO TPAHCIIOPTA, CBS3aHHOTO C TEPENBIKKON TPAHCITOPTHBIX KOM-
MyHUKalii. BeicoTa pa3Bajia ropHOI MacChl TOJDKHA 00eCTIeYMBaTh Oe30TIaCHYIO
paboTy BBIEMOYHO-TIOTPY304HOM MammHbL. [1o TipaBWiaM 0e30macHOCTH OHa
JIOJKHA OBITh PaBHA BBICOTE YEPITAHWSI, & TIPU BBICOKOI CTETIEHU pa3phIXJICHUS,
WCKITIOUAOIIIel 00pa3oBaHre HaBUCEH 1 KO3BIPHKOB, TIPUBOMISIINX K BHE3AITHO-
My 0OpYyIIeHIIO OOJIBILINX MAacC TOPHBIX TTOpoI, Aomyckaercs 1,54 .

93



0. U. Anucmpamos, K. I0. Anucmpamog

Inasa 2. [Todeomogia eoprbix nopoo K gvlemke

IIpu Gosibireit BeIcOTe pa3Bajia 9KCKaBaTOP MEHBIIE BpeMEHU TEPsSIET Ha
MEepeBUXKKY (TepeMellleHre) B 3a00€ U, CAeAOBATEeIbHO, UMEET OOJBIIYIO
TPOM3BOIUTEBHOCTD. [IJIST yMEHBIIIEHUsT pacXOI0B B3PHIBYATOTO BEIIECTBA
K03(GUIMEHT pa3phIXJIEHNSI TOPHO MacChl B pa3Bajie CTPEMSITCS UMETh MU-
HUMaJIbHBIM, HO TIPU YCJIOBUM TIOJTYYEHUST HEOOXOAMMOM CTEIeH! Opooiie-
HUS 15T 00eCTIEeYeHUsT BRICOKOITPOM3BOUTEIBHOM PabOThI IKCKABAIIMOHHO-
ro 000pyaI0BaHUS.

O0beM B30pBaHHOIW TOPHOU Macchl B 3a00€ OTpeNessieTcs] U3 YCIOBUS
becniepeboiiHO pabOThl BBIEMOYHO-MOTPY304HOIO 00OpYIOBaHMS. 3amac
B30PBAaHHOU TOPHOI MacChl B OKCKABATOPHOM OJIOKE TTO3BOJISIET M30eXKaTh
TPOCTOEB 000PYIOBAHUS TEXHOJIIOTUIECKOTO IMTOTOKA BO BPeMsI B3PhIBA U BOC-
CTaHOBJICHUS TPAHCTIOPTHBIX KOMMYHUKAITUI TI0CTIe HETO (OOBIYHO OH COCTa-
BisieT 15 cyTok paboThl 3KcKaBaTtopa). OaHako 00JbIIoNM 00beM B3OPBAaHHOM
TOPHOI MacChl 3aMOPaKMBAET HA HEKOTOPOE BPeMsl IKCTUTyaTal[MOHHBIE 3aT-
paThl, a CJIeIOBATENIbHO, YIOPOXKAaeT IMTPOU3BONCTBO. B aTOM citydae ucrmonb3y-
0T METOJI ONITMMU3AIIMKN 00BbEMOB B30PBAaHHOI TOPHOI Macchl Ha Kapbepax
C YYETOM 3TUX (HaKTOPOB.

CoBpeMeHHOe pa3BUTHE TEXHOJIOTUY B3PBIBHOTO Pa3pyIIeHUs MacCUBa B
3HAYUTELHOU Mepe MO3BOJISIET YIIPABJISITH SHEPTUEH B3PhIBA TS TTOTyYEHUS
TOPHOI Macchl HEOOXOMMMOTO COCTaBa IO KPYITHOCTH M CTETIEHU pa3phIxJie-
HUSI, TIO3TOMY MCTIOJIb30BaHME XapaKTePUCTUKU TOPHON Macchl To (pax-
LIMOHHOMY COCTaBY TIO3BOJISIET YCTAHABIMBATH ONTUMAJBHBIA COCTaB JUISI
KaXXIoTO TUTIa KOMIUIEKTa 000PYIOBaHUS TEXHOJIOTUIECKOTO TTOTOKa, obec-
TIEYMBAIOIIETO €T0 MAaKCUMATbHYIO TTPOU3BOAUTEIHEHOCTb.

2.5. MEXAHUYECKOE PASPYIIEHUE MACCHUBA I'OPHBIX IIOPO/]

JIJ1s1 TTOATOTOBKY K 3KCKaBallUM TJIOTHBIX, CMEP3IIMXCS U MOTYCKaIbHBIX
TOPHBIX MOPOJ K BbIEMKE MCIIOJIB3YIOTCSI pa3MYHbIe CPeACTBa MeXaHUue-
CKOTO pa3pylIeHMs: KOBII 3KCKaBaTopa, (pe3a BbIEMOYHO-IOTPY304HOTO
KoM0OaliHa, crieliaibHbI CTPYT U TPAKTOPHBIN PBIXJIUTENb.

MexaHnuecKuii cnocod phixieHus apdekTruBHEE OYPOB3PBIBHOTO 0J1aro-
Japsl CBOeil MPOCTOTE, BHICOKOW MPOU3BOAUTEIbHOCTU, HU3KOU cebecTou-
MOCTH U 00JibllIelt 6€30ITacCHOCTU PadoT.

HaubGonee pacnpoCTpaHEHO pPBIXJIEHUE TPAKTOPHBIMM PBIXJIUTEISIMU.
Takoii pbIXJIUTENb MPEACTABISIET COO0 MOILIHBIN TYCEHUYHBIN TPaKTOpP, 000-
PYIOBaHHBIN YCTPOWCTBOM B BUJE 3yObeB, UUCIO KOTOPBIX MOXET OBITh OT O/I-
HOTO A0 MITU. Ycumue Ha octpue 3yba nocturaet 250 KH. Bo Bpemst nBuxkeHust
3yObs1 3arTyOISIIOTCS] B MACCUB MIPU MOMOIIY TUAPABINYECKON CUCTEMBI J0 2 M.
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PrixyieHre mpou3BOMUTCS CIOSIMUA Ha TOPU3OHTAIBHOM MTW HAaKJIOHHOM
(mo 20°) moBepxHOCTU (puc. 2.2). [JnvHaA ydacTKa PBIXJIEHUSI COCTaBJISIET
100—300 m. PaspeixjieHHasi TOpHasi Macca 3aTeM IITabeaupyeTcs crie-
UATBHBIM OYJIBI03epOM WJIM 3TUM 3XE€ PBIXJIUTENIeM, 000pYIOBAaHHBIM
OTBAJIOM.

W3 mrabenst MOrpy3uyMKoOM WJIM 9KCKaBaTOPOM TOpHAsl Macca TPY3UTCs
B CPE/ICTBA TPAHCIIOPTA.

KpymHocTh KycKOB pa3pbIXJIEHHO! TOPHOI MacChl 3aBUCUT OT TPEIITMHO-
BaTOCTU MAacCUBAa M PACCTOSTHUS MEXKITy 3yObSIMU PHIXJTUTES.

Pazpynienre MOHOJIMTHOTO MacCUBa PHIXJIUTENIEM TTPOUCXOIUT B OCHOB-
HOM 3a CUET ITPEOIOJICHUS CONTPOTUBIIEHUS PACTSIKEHUIO, & B TPEIITMHOBATHIX
TOpoJax — CIUETICHUIO TI0 KOHTAKTY CTPYKTYPHBIX OJIOKOB M TTO3TOMY OH Ha-
WMeHee YHEPTOeMKUIA.

Pazpymienue MmaccuBa Mpon3BOIUTCS TTApAIICIbBHBIMA CMEXHBIMU TIPO-
XOomaMu peIxyuTesist. PaccrosiHue MexXmy ABYyMSI CMEXXHBIMU TTPOXO/IaMU BhI-
Oupaercss U3 ycJaoBuUsI obecriedyeHus] TpeObyeMOTro MaKCHMMAaJIbHOTO pa3Mepa
KyCKa ¥ TTyOMHBI pa3pylieHust MaccuBa. [1pu mapayuieTbHbIX POXoaaX PhiX-
JIATEJIST MEXKTY IBYMST CMEXHBIMU OOpO3aMy B X HUKHEU YacTh 00pa3yloT-
Csl LIEJIMKY, KOTOPBbIE 3aTPYIHSIOT BEIEMKY Ha TIOJTHYIO TIIyOUHY BHEIPEHUS
3yObeB. PaspyliiieHne 3TuX 1eJTMKOB TTPOU3BOIUTCS TIEPEKPECTHBIMU TTPOXO-
naMu perxyaressi. PacctosiHue Mexmy TepeKpecTHBIMU TTPOXOdaMu YBEJTH -
yuBaeTcst Ha 20—50% 10 cpaBHEHUIO C MPOIOJIbHBIMMU.

O6nacTh npuMeHeHUs U 3PPEKTUBHOCTh MEXaHUYECKOTO Pa3pylIEeHUS
3aBUCHUT OT €TO CBOMCTB, @ UMEHHO TTPOYHOCTH U TPEIIMHOBATOCTH, KOTOPOE
TIPUHSITO OLIEHUBATh AKYCTHYECKHUM MOKA3aTe/ieM TPEIMHHOBATOCTH:

v
R="e,

Yy

IJe V. — CKOPOCTh PACIPOCTPAHEHUS CEMCMUUECKHMX BOJIH B MACCUBE, M/C;
Vy — CKOPOCTb PacCpOCTPaHEHMS YIBTPa3ByKa B MACCUBE, M/C.

Yem Oombllle 3TOT TOKa3aTeldb, TEM BBIIIE PHIXJIMMOCTh MaccUBa
(mab6a. 2.2). B mIpou3BOICTBEHHBIX YCIOBUSIX MPUOOpAMU 3aMEPSIOTCS WIN
9TU [[Ba MOKa3aTessl, WM OIUH — CKOPOCTh PAaCIpOCTPAHEHUS YIIBTpa3ByKa
B MaccHBe Ha 0a30BOM paccTOsTHUM OT 5 10 50 M U 3aTteM 1o maba. 2.2 onpe-
JIeJISIOT BEIMYMHY 3ary0IeHus 3y0a phIXIUTENS.

st yBenmaeHust 3 HeKTUBHOCTH MEXaHUIECKOTO PBIXJICHUS BO3MOXHO
TpUMEHEHWE TIPEBAPUTETHHOTO B3PhIBAHMS MAaCCUBa Ha COTPSICEHUE.

B mab6a. 2.3 npuBeneHsl mokaszarenau paboThl peixautenst J13-126. Texau-
YECKME XapaKTePUCTUKU PHIXJIUTENCH pUuBeneHbl B maba. 2.4.
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Ihasa 2.

Tlodzomoska 2opHbix NOPoO K GblemKe

Tabrnya 2.2
KoathdmuMeHT | oy eryueckue xapakTepy-
KpenocTy Nopop ¥ CTHEN PakTep Knacc nopo- 32(:2'\;3::‘::&
Mopopb! no wkane npoc. BBINO PbiX- | X
M.M. MpoToabs- numocTH T‘men_%z
KOHOBa vy R
Ocafio4Hble MOPOAbI, KaMeHHbIi 5
yronb, CLEMEHTUPOBAHHBIM LUg- 1-1,5 60001200 | 0,6-0,9 ”m‘;mx 1,2-0,8
6eHb, paspyLUeHHbIe CnaHLbl
Msrkue W3BECTHSIKW, CraHLbl,
Meprenn, Men, OMOKW, TuUMC, . . g CpeaHe- g
OTBEP/EBLLAS [MNHA, MEP3Nble MO- 23 1000-2000 | 0,6-0,9 PbIXNIMbIE 0.8-06
poapl
CunbHOTpeLLMHOBaTbIE, Kpenkue N . CpenHe- g
3BECTHAKMN, MECHAHNKU 1 CMAHL|bI 48 2000-4000 | <04 PbIXINMbIE 0.8-05
CpeaHeTpeLLNHOBATbIE M3BECTHS- :
K1, OONOMUTbI, MECYaHuKW, mpa- 4-8 2000-3500 | 0,4-0,6 Tpﬁﬁg;lx 0,5-0,3
MOPbI, KDENKNe CnaHiibl
MenkocnoucTble 04eHb Kpenkue
W3BECTHSKM, MECYAHWKW, Xenes- . g .
Hbie pylbl C NPOCNOAKAMM Kpen- 10-16 4000-6000 | <0,4 To xe 0,3-0,2
kux nopoa fo 0,2-0,3 m
Tabrnya 2.3
n Fny6una Paccrosnne mexay Npou3soanTENbHOCTD
opogb! 3
PbIXNIEHUA, M CMEXHbIMU npoxoAamu, M poixnurens, m /4
Yronb 0,8-0,9 0,8-1,0 800-1000
KaonuHoBas rnuHa 0,7-0,8 0,7-0,8 600-700
CnaHeL, TpeLMHOBATbIR 0,5-0,7 0,9-1,1 600-700
®ocoputHas pyna 0,6-0,7 1,2-14 600-700
113BECTHSAK CNabbIi MOHOMUTHBIN 0,5-0,7 0,6-0,8 350-450
113BECTHAIK NPOYHbIA TPELLMHOBATbII 0,4-0,6 1,0-1,0 300-400
[MecyaHuK TpeLwHOoBaTbIN 0,5-0,7 0,9-1,0 450-500
Mép3nas nopoja 0,4-0,35 0,8-1,0 200-300
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~ 2.6. METO/IbI B3PBIBHOT'O PA3PYIIIEHVS] MACCUBA HA KAPBEPAX
N a
- * O =
3 - = =9
= ™ = (=N
é e 3 8 5 2 3 PazBuTre B3phIBHBIX pabOT HA Kapbepax MPOMCXOMUJIO B 3aBUCHMOCTU
= 2 8, .
E g § g\é =R ; % §_, % 8| = g | | § s % OT COBEPIICHCTBOBAHUS CPECTB B3PBIBAHUS U TTPOXOAKHM TTOJIOCTEN TSI pa3-
s @ s g @ & & MEIIIEHUST B3PHIBYATOTO BEIIECTBA B MACCUBE.
< =
g & S S 3 Co BpeMeHU n3o0peTeHus1 B Kutae nepBoro B3ppIBYaTOro BellleCTBA — Yep-
o
S HOTro nmopoxa. B ropHOM JieJte TTpy TPOBEICHUY IIITOJTLHU OH OBIJT BIIEPBBIE TIPH-
2 = MeHeH B 1627 . B [epmanuu. B 1812 . B Poccun I1. JI. IMJmuHT IpUMEHMIT
- O o
i < 283 3JIeKTPUYECKHii BOCTITIAMEHHUTENb JIUIST B3PBIBAHUS 3apsiioB, B 1831 & B AHIIIMM
= o o= = = o
3 |z gl o z ~E el w o = :o: 33 Bbukdopa n300pen oruenpoBoauslii mwHyp, B 1846 1. B Mtanuu A. Cobpepo u3-
= |E8| X |g8lals|E|R I8 & |2 S g3 rotoBuj1 TpunuTporMuepud. B 1853 1. akan. H.H. 3uHuHBIM ObUT BNiEpBbIE U3-
) g a g g DO“ g ~ i g E E . 6 . . . .
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke
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Puc.2.3. Tunbl 3apsaos.:
4 — KaMepHbIii B LUTONbHE; 6 — KaMePHbIN B LYPAE; B — KOTNOBO;
1 — WwronbHs; 2 — kamepa; 3 — pacceyka; 4 — Wwypd); 5 — 0CHOBHOM 3apsifi B3PbIBYATOrO
BELLECTBA B KOTIIE; 6 — JONONHATENLHbIA 3apAL B NONOCTY CKBOXWHBI, 7 — 3a601Ka; h
— BbICOTA YCTYNa; @ — paccTosiHue Mexxay 3apagami; Wy ;¢ — NUHWS HAMMEHbLUEro
COMNPTUBNEHMS; OL — YoM 0TKOCA yeTyna

Memood maroxamephbix 3apa006 («<PyKaBOB») TIPUMEHSIETCS TSI OTIEIEHUS
KPYIHBIX 0JIOKOB B TPEILIMHOBATOM MACCHBE MPU T0ObIYE Oa3aibTa, IpU KOTO-
POM 3apsiibl pacToNaraloTCs B MOACTWIIAIOIINX 0a3aIBTOBBIN CJION MTOpoIax.

ITapamMeTpsl 1 METON pacyeTa KaMepHBIX 3apsii0B, OCHOBAHHBIN Ha DKC-
TMEPUMEHTAIBHBIX TaHHBIX «COI03B3pBIBIIPOMAay», CIAEIYIONIME:

<>  JIMHUS HAaUMEHBIIIETO CONPOTUBICHUS (M)

W= (0,75-0,95)h;
< Macca 3apsaa (Kr)

P =ka Winc
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TI€ Gp — PACUETHBIN YAENbHbIN PACXO/ 3TAIOHHOTO B3PHIBYATOIO BELIECTBA,
KT/M°, TpuHMMaetcsi 1o maba. 2.5. B ciydae NpUMEHEHHUS IPYrMX
B3PBIBUATHIX BEIIECTB BEJMIMHA YIEIHLHOTO PACXola TepecUYnThIBACTCS
yepe3 KoadduueHt k mo maba. 2.6;

<> paccTostHMe MEXIy 3apsiaaMu (M)
a=m-*Wyyc

rne m — OTHOCUTEJIbHOE PACCTOSTHUE MEXIy 3apsigaMu B psany (m = 1—1,4
HWXXHWI TIpeiel MPUHUMAETCs AJIS TEPBOI KaTeropruu MOpoJ, O B3PbI-
BaeMOCTH);

< 06BeM 3apsITHOI KaMephl (M°)

K Y

v =k 2L,
A

rne k, = 1,1-1,8 — koapPuumeHT, 3aBucgaumii ot cnocoda KperuieHus Ka-
Mepsl (1,1 — BeIpaboTka 6e3 kperieHus; 1,8 — BbIpaboTKa CO CIUIONI-
HBIM KPEIUIEHUEM);
A — TIOTHOCTB 3apsiKaHust, T/M (1151 TOpoIKooGpa3HbIX BB npunu-
maiot 0,9).

Memoo xomaogvix 3apados. IIpuMeHeHNE CPENCTB MEXaHU3ALNK TSI OY-
pEeHMSI TITYPOB M CKBAXKWH Ha Kaphepax MO3BOJIIeT 0ojiee paBHOMEPHO pa3-
MeIaTh B3PhIBUATOE BEIIECTBO B MaccuBe. [Ipu HEoOXOMMMOCTH pa3mertie-
HUS YBEJTMYEHHOTO KOJIMYECTBA B3PHIBYATOTO BEIIECTBA OOBIYHO B HUXKHEN
YacTU YCTyIia 0e3 yBeJIWYeHUs MUaMeTpa CKBaXWHbBI TIPUMEHSIETCS METO
KOTJIOBBIX 3apsioB. CyIITHOCTB €T0 3aKJIF0UAETCST B TOM, UTO YaCTh MPOOYpeH-
HOTO IIIITypa WIX CKBAXKWHBI, 00OBIYHO Y OCHOBaHMSI, paciupsieTcs (IIpocTpe-
JINBAETCS) C TIOMOIIBIO B3PHIBOB MAJIBIX 3aPsIIOB B3PHIBUATOTO BEIIECTBA WU
TPOXUTAETCST TIPU TepMUIeckoM OypeHnu. B obpasyroreiicst mosocTu pas-
MeEIIIaeTCsI OCHOBHOM 3apsiji B3phIBYATOTO BellecTBa. [1aTpoH-00eBUK TToMe-
IIaeTcsT BHYTPU 3apsiga. DTOT METOJ TO3BOJIsIET O0jiee paBHOMEPHO pa3Me-
IIATh B3PBIBYATOE BEIIECTBO B MACCHBE TI0 CPABHEHMIO C METOIOM KaMEPHBIX
3apsinoB. OmMHAaKO OH 00JIaaeT PSIIOM CYIIECTBEHHBIX HEIOCTATKOB, a UMEH-
HO: TPYIHOCTb pacyeTa W yIpaBJieHWs] 00pa3oBaHMEM KOTJa, HapylieHue
€CTECTBEHHOT'O COCTOSTHMSI MacCUBa ¥ 00pa30BaHNE B HEM TPEIIMH B Pe3yJib-
TaTe MPOCTPEITKY, OOTBIIION 00beM HEMEXaHU3UPOBAHHOTO TPY/Ia.
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Tabnmuya 2.5
Fpynna Koathchuuuent Pacu4eTHblii yAenbHbli pacxon
Monoms! nopopn KPenocTH no Lkane BB, kr/m3 pana 3apanos
pon 1 TPYHTOB npodh.
no CHu M.M. MpotoAbskorosa | PbIXNeHus BbiGpoca
Mecok | - - 1,-1,8
[ecoK NMOTHbIA UK BAXHbIN 1=l - - 1,2-1,3
CYrAMHOK TSKeNbIn Il - 0,35-0,4 1,3-1,8
[TMHa nomoBas I} - 0,35-0,45 1,2-1,8
Néce -1V - 0,3-0,4 0,9-1,2
Men, BbILLENOYHbIA Meprenb V-V 0,81 0,2-0,4 0,9-1,2
func I\ 11,5 0,35-0,45 1,1-1,5
113BECTHSAK paKyLLEYHbI V=VI 1,5-2 0,35-0,6 1,4-1,8
Onoka, meprenb IV=-VI 1-1,5 0,3-0,4 1-1,3
Tycbl TPeLLMHOBATLIE, MNOTHbIE, - - _
nemMaa TKenas Vv 1,5-2 0,35-0,3 1,2-1,5
KoHrnomepar 6peKk4umn Ha U3BECTKO- 2 . o _
BOM U [TIMHUCTOM LiEMeHTe V-l 2-3 0.35-0.45 11-14
[eCYaHMKI Ha IMUHUCTOM LIEMEHTE,
CNaHew, MUHUCTbINA, CEPULINTOBbIN VIV 3-6 0,4-0,55 1,2-1,6
Meprenb
[lonomuT, N3BECTHAK, MarHesuT, ne- _ o _ .
CYaHMK Ha W3BECTKOBOM LIEMEHTE VI-IX 56 0.4-0.6 12-18
113BECTHSK, NecyaHnK, Mpamop VII-IX 6-9 0,4-0,8 1,2-2,2
['paHuT, rpaHoanopuT VII-IX 2-12 0,5-0,8 1,7-2,1
basanbT, Anabas, angesut, rabopo IX=XI 6-20 0,6-0,85 1,7-2,2
Keapuut X 12-14 0,5-0,8 1,6-2
Mopdhuput X 16-20 0,6-0,8 2,2-2,3
Tabrmuya 2.6
B3pblByaToe BeLecTBO k B3pblByaToe BeLiecTBO k
Kap6aron I'11-10B 0,79 AmmoHUT Ne6XKB 1
CkanbHbIit ammoHan Ne3 0,8 IpammoHut 79/21 1
CkanbHblii ammoHan Nel 0,81 I'pammoHuT 50/50 1,11
panynut M 1,13
HeTtoHnt M 0,82
IpaHynut C-2 1,13
Antomoton 083 Mrpanut 1,13
[panuTon 7A 0,86 IpammonuT30/70 1,14
paynut AC-8 0,89 AmmonuT All-5 XKB 1,14
panynut AC-8B 0,89 Akgaron T-20 1,2
panynut AC-4 0,98 IpaHynoton 1,2
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

[Tpy ncroab30BaHNU TEXHOJIOTUM 00pa30BaHUS KOTJIAa TEPMOOYPOM 3TH
HEOOCTAaTKM WCKIIIOYAIOTCSI, HAIpOTUB, IOSBISIOTCS TIPEUMYIIECTBa,
3aKJTIOYAIONINECS B ITOSBICHMM BO3MOXHOCTU HWCITOJIb30BAaHMUS CKBaXKWH
MEHBIIIETO TMaMEeTpa, a CIeI0BaTeIbHO, 3aTpaT Ha OypeHue.

[TapamMeTpBI KOTJIOBBIX 3apsIIOB M METOIBI MX pacueTa CJIeIyIoIIue:

<> Macca 3apsiia B KoTie (Kr)

P=qp Woyics
<> TMHUS HAUMEHBIIIETO COMPOTUBJICHUS (M)
Wine=(0,6-0,9)k;
<> paccTosTHUE MEXAY LEHTPAMU 3apSIOB B psIy (M)
a=(1=-15Wyc;
<> paccTosiHuEe MeXAy psaamu (M)
b=(0,85—1)W;necs

<> IOTIOJTHUTENBHBIN 3apsil, TMOMEIIAEMBbI BBIIIE KOTJIIOBOTO 3apsiaa
B CKBaXWHE (KT)

Pron = llexs — (0,7Wy o t 5)le;

<> Macca IpOCTPEIOYHOTO 3apsaa (KT)
P

R'IP n?’
(1,,A)

e s ¥ l; — JUTMHA CKBaKWHBI U 3apsifia, M;
€ — BMECTUMOCTb | M CKBaXXUHBI, KT (maoa. 2.7);
I, — mokasarenb TipocTpenBaeMocTy (0T 20 st Meia 1o 0,2 11t TpaHuTa);
n — ToKa3aTeJIb CTeIICH!, PaBHBIIN OPSIAKOBOMY HOMEpPY TIPOCTPEINBa-
HUS, IJIs TIOCJIETHETo HoMepa 1 = 1, IS TIPEATIOCIeTHETo 1 = 2.

Memoo ckeaxncennvix 3apsidoe. B HacTosiiee BpeMsi nMeroTcs 3 OeKTuB-
HbIE U pa3HOOOPAa3HbIe CPENCTBA 1T OypeHUsT CKBaKMH Ha Kapbepax B JIIOOBIX
nopogax. U3MeHsIst amaMeTp CKBaXKWH, YMCJIO PSIIOB, YTOJl HAKIIOHA, MOXHO
0oJiee paBHOMEPHO PaCTIpeie/UTh B3phIBUATHIE BEIIECTBA B MACCUBE.
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Tabnmuya 2.7

Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

Ivametp MaccaBBB1mMm MaccaBBB1m MaccaBBB1 M
BbIpaboTkK d, BbIpaboTku P, Anaverp BbIpa6oTKM P, Auawmerp BbIpaboTku P,

P . P Xr BbIpaboTku d, Mm P Xr BbIPaboTku d, MM P Xr
25 0,44 49 1,7 73 3,8
26 0,48 50 1,8 74 3,9
27 0,51 51 1,8 75 4,0
28 0,55 52 1,9 80 4,5
29 0,59 53 2,0 85 51
30 0,64 54 2,1 90 57
31 0,67 55 2,1 95 6,4
32 0,72 56 2,2 100 71
33 0,78 57 2,3 105 7,8
34 0,82 58 2,4 110 8,6
35 0,87 59 2,5 115 9,4
36 0,92 60 2,5 120 10,0
37 0,97 61 2,6 125 1
38 1,0 62 2,7 130 12
39 11 63 2,8 135 13
40 11 64 2,9 140 14
41 1,2 65 3,0 145 15
42 1,2 66 3,1 150 16
43 1,3 67 3,2 155 17
44 1,4 68 3,3 160 18
45 1,4 69 34 165 19
46 1,5 70 3,5 170 20
47 1,6 71 3,6 175 22
48 1,6 72 3,7 180 23
185 24 250 44 330 77
190 26 255 46 340 82
195 27 260 48 350 87
200 28 265 50 360 92
205 30 270 51 370 97
210 31 275 53 380 102
215 33 280 55 390 107
220 34 285 57 400 113
225 36 290 59 410 119
230 37 295 61 420 125
235 39 300 64 430 131
240 4 310 68 440 137
245 42 320 72 450 143

Mpumeyarme. TINOTHOCTb 3apsxanns npunata 0,9 T/m3. Mpu npumereHn BB ¢ NNOTHOCTbIO A1, oTnu-
yaroweiics ot 0,9, He06X0AMMO NPOBECTI NEPECcHET BMECTUMOCTY P Ha COOTBETCTBYHOLLYIO MAOTHOCTb MO

hopmyne

A
P =P— kr/m,
Y09 /

rae P —BMecTumocTb 1 M BbIPaBOoTKN NPy NAOTHOCTU A1, P — BMECTUMOCTb
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Bo3MOXHOCTD pacueTa ¥ KOHTPOJISI MPAKTAYECKU KaXAOTo TMapameTpa
CKBaXXWHHBIX 3apsIIOB MO3BOJISIET YIIPABJISATh B3PBIBOM C YUETOM MOTYyYEHUS
HEOoOXOAUMOr0 COCTaBa TOPHOI MAacChl O KPYMHOCTU, TpeOyeMbIX mapame-
TPOB pa3Bajla U CTEIIEHU Pa3pPbIXJICHUSI.

CyniHOCTh MeTOJa CKBAXWHHBIX DSIOB 3aKJIIOYAETCS B pa3MELlCHUU
B3PBIBUATOTO BEIIECTBA B HAKJIIOHHBIX WIM BEPTUKAIBHBIX CKBAXWHAX C 3a-
0oiiKoli BepXHE YaCTh MHEPTHBIMU MaTeprUalaMU U3 Mecka, 0ypoBoil Me-
JIOYM WJIM 3a00€9HOTO MaTepuaia ClieMaJbHOTO cocTaBa. CKBaXWHBI pac-
MOJIATAIOTCA B OJVH WIW HECKOJIBKO PSIOB MapajuieIbHO BEpXHE OpoBKe
YCTyIla M pasMeIaloTCs ApYyr OT Apyra Ha paC4eTHOM PACCTOSHUU T10 Tps-
MOYTOJIBHOM CETKEe WIM B IIaXMaTHOM mopsiike. PaccTossHue OT mepBOro
psiia CKBaXWH 10 BepXHell OpoBKU ycTyna (¢) JOJKHO obecrieunBaTh 0€30-

IMaCHOCTBb pasMCIICHUA
a [.C.1 [ * )
l W

OypOBOTO CTaHKa Ha yCTy-
ne U pabouyux Mo 3apsixa-
HUWO cKBaxwuH. Paccros-
Puc.2.4. 30Hbl AENCTBIS CKBAXXEHHOIO 3apsiaa B none-
PEYHOM (@) 1 NPOJONBLHOM (6) CeYeHusX:
¢ — 6e30MacHoe paccTosHue nNepeoro paaa

HUE MEXIY CKBaXWHAMU
BBIOMpaeTCs TakKuM oOpa-

CKB2)XMH OT BEPXHEN GPOBKM YCTYNa;

h — BbIcOTa ycTyna

30M, UTOOBI pa3pylIeHUs B
MAacCHUBEe OT KaX/Ioil cKBa-
KWHBI TIepeKPBIBAIN IPYT
JIpyra, He o0pasysl «1mopo-
TOB» B OCHOBAaHUM YCTyma
(puc. 2.4).

ITaTpoH-00€eBHUK B KaXX/I01 CKBAXKUHE
pacriojlaraeTcsi Ha ypOBHE MOIOIIBHI
yctyna (puc. 2.5). DTO0 obecrieunBaeT
COBMNAJICHUE HAMpaBJICHUS AETOHAIUU
3apsiia B3pbIBYATOrO BellleCTBAa U HaIpa-
BJICHUS Pa3pylleHUs] MacCUBa, a TakXkKe
JIy4IIy10 IpOpabOTKy MOJOIIBHI. \/

3apsin B CKBaXWHE MOXET OBITh Q
CILTOIIHBIM (puc. 2.6) 1 paccpenoTOYeHHbIM \'\ \ s
MO BbICOTE BO3MYLIHBIM IPOMEXKYTKOM
WJIA WHEPTHBIM MaTepuaioM. Paccpeno- \ /
TOYECHUE 3apsiia TO3BOJSET YBEJIUYUTH N~
3(HEKTUBHOCTD UCIONB30BAHUS B3pBIB-  Puc. 2.5. PacnonoxeHue narpoHa-6oe-
YaTOro BEIECTBA IST APOOJIEHUS 3a CYET BUKA B 3apsifie CKBXKUHI:
0ojiee pPaBHOMEPHOIO paclipeaeeHust 1 — natpoH-60eBuK; 2 — 3apag
B3PBIBYATOTO BEIlECTBA B MAaCCHUBE B3PbIBYATOrO BELLECTBA

T~

/
,l

109



10.U. Anucmpamos, K. IO. Anucmpamos

Puc. 2.6. KOHCTPYKLMUU CKBAXKEHHbIX 3apsiJ0B:
4 — CNJOLLHOrO; 6 — PacCPeAOTOMEHHOrO: T — 3apsfibl B3PbIBYATOMO BELLECTBA;
2 — NPOMEXYTOK BO3AYLUHbIA UNW U3 UHEPTHOTO MaTtepuana; i — BbICOTa YCTyNa;
hy, — BbICOTA pa3Bana; /p, — LWIMpUHA pasBana

a 270 200135 70 35 0

T

p MMUUNUUUUNEUNUNULUUU
o—o0—o o 100

o 75
o—o 500

35

©0—0—0—0—0—0—0—0—0—0—0—0(]

JMUNUUNUUUNNUUUNULUL

6w 7w 7w w w0 W

o o (] o o (]

ZODOOL

IMUUUNUUUUUUNUNUNNUL

I8

0 355070700135

MUMNNNNLLUNUUUUNUUUL

55070100735

MUMUUMMUNLUUUNUUNMUUUUI

0 858y 70

MUMUMNNMUUMUUNUMUNUNYI
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U MHTEp(PEPEHIIMU B3PLIBHBIX BOJIH OT OT-
TIEJIbHBIX YaCcTEN 3apsia.

B3pbiBHOIT 0JI0K TP OTHOPSITHOM pac-
TOJIOKEHUM CKBaXXWH B3PHIBAETCSI MTHO-
BEHHO WJIU C MHTEPBAJIOM Yepe3 CKBAXKIHY,
MPU MHOTOPSITHOM (puc. 2.7) — C UHTepBa-
JIOM MEXIy CepUsSMU, KOTOPbIe KOHCTPYH -
pYIOTCS B 3aBUCUMOCTHM OT BBIOMPAeMOTO
crnocoba dhopmupoBaHus paszBaia. O0beM
OITHOBPEMEHHO B3pPHIBAEMOTO 0JIOKa TIpH-
HUMAeTCsd B 3aBUCUMOCTU OT pexXuma
B3PBIBHBIX pabOT Ha Kapbepe (omawH pa3
B CMEHY, CyTKU, HEJENI0 U MecsIl) U Tpo-
MU3BOIUTETLHOCTH 9KCKaBaTopa B 3a00¢€.

OcHOBHbBIE TTapaMeTpbl B3PBIBHBIX pa-
00T (puc. 2.8) 1 MeTon pacueTa CKBaXKMH-
HOTO MeTOoJa pa3pyllieHWus] MaccuBa IO
«CO103B3pPHBIBIIPOMY» CJICAYIOIIMIA.

Puc. 2.7. CxeMmbl B3pbIBAHUA NPWU MHOMOPALHOM pacno-

NOXEHWNU CKBAXKEHHbIX 3apS10B:
a — nonepeyYHas nopsaosas; 6 — NpoAoNbHas
nopsa0Bas; B — BONIHOBAS; I U J — KNHOBaAS,
e — paananbHas; 0, 35, 70 Mc 1 T.4. — UHTEp-
Basibl 3aMe/1IeHUs B3pbIBaHUS

Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

Bepmurxaavnste cxeasxcunbi:
TUAMETP CKBAXUHBI (MM)

11
p 4272 i
a’=28h\/7", eyt
A il ”
Il

JIVHUST COTMPOTUBIIEHUS IO TIO- » Uw
JIOLIBE yCTyma (M) G

W=0,9 € wm W=24d\/Z,
q q

a %ﬁ

MUHHUMaJIbHAasA JIMHUS COMpPO-
TUBJICHUS IO TTOAOIIBE (M)

Winin =hctgo +c;

MaKCUMAJIbHAST JIMHUS COIPOTUB- Puc. 2.8. CxeMbl pacnonoxeHus 3apsfoB B BEPTU-
JIEHUS TI0 TIOZIOIIBE (M) KarbHbIX (d) N HAKNOHHBIX (6) CKBAXWHAX:
1 —3a60/1Ka; 2 — BepXHAs 4acTb 3apaga; 3
Winax=0,8Ak; — HWKHAS YacTb 3apsaaa; 4 — NpoMexy-
TOK
r1youHa repedypa (M)

ll'[= 0’5qua

JUTUHA 3a00MKHU (M)
;= (0,6-0,8) Wwunn I, = 1/3155;

JUTWHA CIUIOIIHOTO 3apsiaa (M)
lsap=h+hy— hy, Lap < 1,2W,
€CJIY JUTMHA CIUIOIIHOrO 3apsiaa oosbiie 1,2 W, To IpUMEHSIOT paccpenoTo-
YEHHBIE 3apSIbl, M;
JUTMHA OCHOBHOT'O (HI>KHETO) 3apsifia MPY €T0 PacCPeOTOUYEHUH (M)

loc.s= 1,2W,

CyMMapHas JyIMHA BO3AYIIHBIX TPOMEXYTKOB (MEHbIIEe 3HaUeHHEe KO3 bu-
IIUEHTAa OTHOCUTCS K KPETIKUM mopoaam) (M)
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ZIB.HD=(0>17_0,35)1321D 5

HOBad JJIMHA 3apdia

1 — .
laap_lsap‘IB,np,
paccTosiHMEe MEeXy CKBaXXMHAMU B psay (M)
a=mW,

rae m = 0,8—1,4, — K03bbOUIHUEHT COMMKEHUS CKBAXUH (MEHBIINI KO3(]-
(ULIMEHT OTHOCUTCS K TPYAHOB3PHIBAEMBIM TIOPOJIaM);

PacCTOAHNE MEXOY pssaaMU IIpY B3pbIBAHUN:
MI'HOBCHHOM U IIAXMATHOM PACITIOJIOXKCHHNUN CKBa>XXHH (M)

b=0,85W,
KOPOTKO3aMeJIECHHOM (M)
b=(0,9-1HW;
BMECTUMOCTb CKBaXXWHBI (KT/M)
2
nd
e= e Ak,
rae d — IuameTp CKBaXUH (M);
A — TpaBUMETpPIYECKast TUIOTHOCTb B3PHIBYATOTO BEIIECTBA, KI/MS;
k3 — K03DOUIUEHT 3aMOJHEHUS] CKBAXXWHBI (IUIS1 TPAHYJIUPOBAHHBIX U

netomnxes BB k; = 1);

macca 3apsiaa (Kr)
P=ely, vimn P=qWah ;

MPOBEPKa 10 BMECTUMOCTH 3apsiia B CKBaXXMHe (KT)
1 .
P'=e*lyp;

BeJIMYMHA HUXXHETO 3apsiaa (Kr)
BeJINYMHA BEPXHETO0 3apsiia (KT)
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Haxaounwte cxeaxcunnwie 3apaoot:
JINHUS COMTPOTUBJIEHUS MO MOA0IIBE (M)

w1 £,
sina\( g,

rIe o —yroJ HaKJIOHA CKBaXWHBI (Tpaayc);

IyOVHA CKBAXWHBEI (M)
="
sina, 1T
ryovHa repedypa (M)

= O,SQpVVn.H.c >

JIMHUST HAUMEHBIIIETO COTIPOTUBIIEHUS (M)

Memoo wnyposvix 3apsidoe. Haunbonee paBHOMEpHOE paclipeesieHue
B3pbIBYATOTO BEIIECTBA B MACCUBE JTOCTUTAETCS MPU NMPUMEHEHUM IIITyPO-
BbIX 3apsinoB. Illnyp — 3TO LHUIUHApUYECKas MOJOCTb B TOPHOM Iopoje,
UMelollas youHy 10 5 M U auaMeTp A0 75 MM. 3a pyOexkoM ILIMyphl UMEIOT
auaMeTpsl oT 25 1o 100 Mm.

Ha pyaHbIx Kapbepax METO/, LLITYPOBbIX 3apsII0B B OCHOBHOM ITPUMEHSIETCS
MpU pa3pyllieHnH HerabapuTHBIX KYCKOB B 3a00€, pa3pylleHUN KPENKKUX Mpo-
TUTACTKOB B PA3HOMPOYHBIX OPOAAX 1 pa3pabOTKe yUaCTKOB B Kapbepe, phIxjie-
HY€ KOTOPBIX 3aTPYAHUTEIBHO WK HEA(PDEKTUBHO CKBaXKMHHBIMM 3apsiIaMU.

OcCHOBHBIE TapaMeTPbl U METOAbI MX pacueTa CleayIolINe:

JUaMETp 1Imypa (M)
d= 28h\/3 ;
A

JINHUS COMTPOTUBJIEHUS MO MOA0UIBE (M)

W=0,9\F;
q

IIpn yCJIOBUMN wW> 0,8/’[ JIMHUA COIIPOTUBJICHUA 110 ITOJOIIBE MPUHUMACTCA

W= (0,6—0,8)4;
Macca 3apsaa B mmype (Kr)
P =qWah;
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

nryorHa repedypa (M)
ll'[ = 0) 5qI’V;
JUTMHA 3a00MKH (M)

paccTossHNe MeXIy IIImypamMu (M)
a=(0,8-1,5W;
paccTosiHre MeXIy psaaMu (M)

b=(0,85-1)W;
nIyOurHa mypa (M)
I=h+1

Memod naockux 3apsadoe. Ilon nueabHBIM TUTOCKAM 3apsiiIoM TTOHUMAa-
0T 3apsi, JUTMHA U IIUPUHA KOTOPOTO 3HAYNUTETLHO OOJIbIIIE €TO TOJNIIUHEI.
Ha npaktuke 3T0 ccTeMa KaMepHBIX WJIA CKBAXKMHHBIX 3apSI0B, KOTOPHIE
pacrojyiaraloT B OIHOM TUIOCKOCTU Ha OTIPEIeJICHHOM MIJIST 3TON CUCTEMBI
paccrosiHuu. [Tpu B3pbIBe TaKMX 3apsiIOB B3PBIBHASI BOJTHA OT KaXIOTO 3apsi-
Jla CINBAETCSI U IEUCTBYET B TNIOCKOCTHU WX PACITOJIOXKEHUSI, KaK W TIPU B3PbI-
BE€ MJEAbHO TIJIOCKOTO 3apsifa.

Ha xapbepax oHM MCTIOJIB3YIOTCS TIPY B3PBIBaX HAa BEIOPOC TP TTPOBEIE-
HUU TpaHIllel, Ha cOpoc — MpU MPOBENCHUMN TIONYTpaHIIel Ha Kapbepax
C KOCOTOPHBIM peJibeOM TTOBEPXHOCTH U TIPU Pa3padbOTKe TOPU30HTATBHBIX
U TIOJIOTUX MECTOPOKIEHUH — TTPU OECTPAHCTIOPTHBIX CUCTEMAaX pa3paboTKH.
BapbupoBaHueM yria HaKJIOHa CKBaXXWH TUIOCKOTO 3apsiia K TOPU30HTY
U Beca 3apsia JOCTUTAeTCsl TPAKTUYECKU TIOJTHOE TepeMelleHre TOpPHOM
TTOPOJIBI HA HEOOXOMMOE PAaCcCTOSTHUE.

PacueT minockux 3apsioB 3aKJTI09aETCs B OTIPEIeIeHUH YISIbHOTO Pacxo-
Jla B3pbIBYATOTO BEIIECTRA.

Ha ocHOBaHUYM 3HEpPreTUYECKO TEOPUN

g=k P L,
MmFE,
_ 1 )
= —;
(s / L+ctgo, Jsin’o

p — IUIOTHOCTD B3PBIBAEMOii OPOMEI, KT/M>;
L — Topr30HTAIEHOE PACCTOSTHUE MEXIIy IIEHTPaMU TSKECTH B3phIBae-
MOTO U OTOpachIBA€MOTO 00BEMOB (puc. 2.9), M;

rac
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Puc. 2.9. Cxema K pacyéty nno-
CKOro 3apsifa Ha cépoc
unm BbIGPOC

S— BCPTHUKAJIBbHOC PACCTOAHNEC MCXKIY LHCHTPAMMU TAXECTHU B3PbIBACMO-

ro U OTOPAChIBAEMOI0 OOBEMOB, M;

F,; — ynenbpHas SHEpIHs B3phIBYATOTO BellecTBa, JIK/KT;
BB s )
0/°— YTOJI HaKJIOHA TIJIOCKOTO 3apsaa K TOPU30HTY, Tpamyc;
1 — K03hUIMEHT NoJIe3HOro AefcTBUS IuTockoro 3apsaa (0,5—0,8).

Paccrosinue MCXKIY CKBaA)XKMHaAMU B pAOoYy IPUHUMACTCA U3 YCIIOBUA cOu-

KEeHUS CKBaxXUH m = a/W=0,8.

Yron HakJIOHa CKBaXKUH K TOPU3O0HTY IIJIOCKOIO 3apsdnaa, obecneyrBalo-
111ero HauboJblliee pacCTOAHUC IMIEPEMCIICHUA I‘OpHOfI MacCcChbI B3pbIBOM, CO-

cTaBisieT 45 rpaaycos.

2.7. COBPEMEHHOE ITPEJCTABJEHHUE O ®PU3NYECKOM ITPOLIECCE
PASPYHIEHUA MACCHUBA IT'OPHBIX IIOPO/I B3PbIBOM
1 OCHOBBI TEOPU PACYETA ITAPAMETPOB BYPOB3PbIBHBIX PABOT

Pa3pyme}me MacCuBa TOPHBIX ITOPOA IO JNEACTBUEM B3pbIBa 3apdna
B3pbIBYATOI'O BCIICCTBA CJIOXKHBIN mpouecc, KOTOprfI 3aBUCUT OT MHOXECTBA

Puc.2.10. Cxembl npougcca HayanbHOro (a) u no-
cnefytowlero (6) paspylleHus maccusa
FOPHbIX NOPOA:
1 — 3aps[ B3pbIBYATOrO BELLECTBA;
2 — 30Ha CMATUS; 3 — KOHLEHTPUYECKNE
TPELLHBI; 4 — TPELLMHA OTPAXKEHHOIO No-
nsi; 5 — paananbHble TPeLHbI

daxtopoB. CI0XHOCTb 3aKJI0-
JaeTcsd B TOM, UYTO peabHasl
cpena (MaccuB) He SBISETCS
oaHoponHoil.  BoameiicTBue
TIPOAYKTOB B3phIBa Ha MAacCHUB
BBI3EIBACT CJIOKHOE HECTaINO-
HAapHOE TI0JIE HANPSXEHUN
(puc. 2.10). Bonusu 3apsaa
JIEUCTBYET ymapHas BOJHA, BEI-
3pIBaOIIAsl pa3pyllecHuEe cxXa-
THEM TOPHBIX ITOPOI, (30HA CMSI-
tMs1). Ha paccrosinum 1—5 nuna-
METPOB 3apsia yoapHas BOJTHA
W3MEHSIeT CBOM HavaJbHBIC
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ImapaMeTphl U MEePEXOIUT B BOJHY HANPSIKEHUsI, KOTOPAsl paclpoOCTPaHSIETCs
Ha paccrosiHue 5—100 guameTpoB 3apsia.
[ pobneHne oMHOPOMHOTO MacCUBa IMIPOUCXOIUT B pe3yJsIbTare:
<> 00pa30BaHUST paauaIbHBIX TPEUINH, BHI3BAHHBIX NEWCTBUEM PACTSITH-
BaIOIMX HATIPSIKEHU B TIAIAIOIIEM TTOJIe ¥ pACTIPOCTPAHSIIONINXCS OT
3apsiia B TJ1yOb MacCUuBa;
<> pa3pyIIeHNs Y OTKPBITOM ITOBEPXHOCTH, BEI3BAHHOTO ICHCTBIEM OTpa-
JKEHHOTO TIOJIST M PACTIPOCTPAHSIIONIETOCS] B CTOPOHY 3apsinia;

<> pa3pylleHNsT KOHIICHTPUYCCKUMM TpPEIIMHAMU BOKPYT 3apsiga, BbI-

3BaHHOTO OOPATHBIM JIBIDKEHUEM CPEIbl B CTOPOHY 3apsifa.

B obpasyroriryrocst TTo1 BO3AeHCTBUEM 3TUX CUJ M HapyIICHUN CUCTEMY
TPEIINH MMPOHUKAIOT Ta3bl B3PHIBYATOTO BEIIECTBA, 3aBepIliasi pas3pylleHue
MaccuBa M 00pa3oBaHUE pa3Bajia TOPHOU MacChI.

Takum o00pa3om, NMoJHOE pa3pylieHHe MACCHBA TOPHBIX MOPOJ MPOMCXOIUT
B OMNpe/ieJIeHHbIIi MePUO BPeMeHH MO/l BO3/IeHCTBHEM CHCTEMBI CHJI M HATPSIKe-
HMii, M3MeHAmuxcs B npocrpaHcTBe. DopmupyemMas mpH 3TOM CHCTEMA
TPEUIMH BbI3bIBAET YACTUYHOE pa3pylleHune cpe/ibl, 3aBepuiaeMoe MOJTHbIM Hapy-
HIEHWEM CBSI3HOCTH MACCHBA B pe3yJbTare nepexoia HAKOIUIEHHOW 3Hepruu
B MOBEPXHOCTHYI0 HEPTHIO TPEIIMH U MPOHUKHOBEHUS] B HUX PACIIMPSAIOIMXCS
NPOAYKTOB B3pbiBa. Pa3Baj ropHoii Macchl MPOMCXOAUT 3a CYET KHHETHIECKOM
3HEPruy PACHIMPSIONIMXCS MPOAYKTOB B3PbIBA. DKCIIEPUMEHTAMU YCTAHOBJIE-
HO, YTO B MOHOJIMTHBIX TOPHbIX ITopoaax 75—88% o61iiero oobeMa paspyiiie-
HMSI COBEpILAETCs MOJ JACWCTBUEM BOJTHOBBIX TpolieccoB U 12—25% — mox
JIEWCTBUEM PaCIIMPSIIONINXCS TTPOAYKTOB B3pPhIBA.

MHTEHCUBHOCTH pa3pyIIeHUsT TOPHBIX TTOPOJ B 3HAYMTEILHON CTETIEHN
3aBUCUT TaKXe OT TMPOMOJIKUTEIBHOCTA JEHCTBUSI B3PBIBHOTO HMMITYJIbCA.
Yewm pnurtenpHEe BO3EMCTBUE TTPOAYKTOB B3phIBa Ha Cpely, T. €. MelJIeHHee
IIPOUCXOINUT UCTEUCHNE IIPOTYKTOB B3phIBa B aTMOC(hepy, TeM 3¢ heKTUBHEE
WCTIONB3YETCST €T0 IHEPTHUSI, UAYIIasi Ha IPoOJIeHNE MacCuBa.

OnucaHHbBIT MEXaHU3M Pa3pyIIeHUs MACCHBa B pe3yJIbTaTe B3phIBa CIIpa-
BEJUTUB JINIIIh B CJIydae OMHOPOIHON cpenbl. PeaabHbI MaccUB pa3HOPOACH
110 MUHEPaJTbHOMY COCTaBy, CTpaTUTpadIecKOMY CTPOSHUIO U TPEITMHOBA-
TOCTH. DTO YCIIOXHSIET MEXaHU3M Pa3pyIIeHUs IeUCTBUEM B3pbIBa B3pbIBUA-
TOTO BelnecTBa. [l co3maHus MeToia pacyeTa rmapaMeTpoB B3PIBHOTO pas-
PYUIEHUS UCCIIeI0BATEN YCPEAHSIOT PAa3HOOOPpa3HbIEe YCIOBUS M Pa3nesioT
MAaCCHUBBI TOPHBIX MOPOJ HAa KAaTETOPUH 10 B3PHIBAEMOCTH.

OnHa 13 Takux Kiaccudukanuuii npuseaeHa ¢ maoa. 2.6.

B mopomax mepBoii KaTeropuu Tpeo0Iafalonnii 00beM pa3pylIeHUt
TPOMCXOMUT B HATIPABJIEHWN OT CBOOOIHOI TTOBEPXHOCTH K 3apsity IO ek~
CTBUEM OTPaKEHHBIX BOJIH CKaTHS;
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Tabrnya 2.8
CpepHee pac-
Kareropus NnoTHOCTS ﬁkgpgﬁ: Akyctnye- | Koathdpuun- | crosnue mex-
nopop no PoRo. ckas eHT Ay ecTEeCTBEH-
Mopopab! nopoab! HO#
TPYAHOCTH I3 BOMHbI xectkocTb | [lyaccoHa | Wbimu Tpewwu-
B3pbIBaHNA p.T Vo, KM/C Cp Kr(mZec) 18 Hamu B mac-
g cuse
OTHOCUTENbHO MOHOMUTHbIE
Kpenkue nopoAbl: auadas,
nopQUPNT, AHAEIUT, 6a-1 og 3 | 57 | 1445 | 03-0,13 1

3anbThl, THEIACkI, KOHIMoMe-
paTbl M3BEMKEHHBIX MOPO
Ha KPEMHUCTOM LIEMEHTE

lMopoabl CpeaHen KpenocTu:
J0NOMUTI, M3BECTHAKM, Mpa-
MOp, MECYAHWKK, THENC W
1l CWEHUT BbIBETPUNbIA, cuge- | 2,5-2,8 2-5 5-14 0,15-0,2 0,5-1
PWUT, MarHesuT, KOHrnomepa-
Thbl HA M3BECTKOBOM LIEMEHTE,
CNaHLbl, Kpenkue meprenn

Cna6ble CUNbHOTPELLHOBA-
Tble NOPOAbI: MsIrkie Mepre-
1 nn, cnaéocuemeHTuposal- | 1,8-2,5 0,4-2 0,7-5 0,25-0,35 0,5
HbI KOHTIOMepar, runc, pa-
KYLLEYHUK

B TIOPOJIaX BTOPOI KATETOPUU — MO ICUCTBUEM KaK TIPSIMBIX BOJTH PACTSI-
JKEHUST B HAIpaBJIEHUM OT 3apsiia K CBOOOMHON TTOBEPXHOCTH, TaK U OTpa-
JKEHHBIX B HATIPABJIEHUU OT CBOOOIHOM MOBEPXHOCTH K 3apsiaLy;

B MOpOJaX TPETheil KaTeropuu Mpeodiagaronvii 00beM pa3pyiieHnin Ha-
OJrrofaeTcsl B HaIlpaBJICHUM OT 3apsiia K CBOOOIHOM ITOBEPXHOCTH TIOJT IEH-
CTBUEM KaK BOJIH CXaTusl, TaK U aBJICHUS Ta3000pa3HBIX MPOMYKTOB B3phIBa.

B u3noXXeHHBIX BBINIE METOJAX pacdyeTa B3PBIBHOTO APOOJIEHUSI TOPHBIX
TIOPO/T CBOICTBA MACCHBA HE CBA3AHBI C Pe3yJIbTATAMH B3PbIBA, TTO3BOJISIONIN-
MU HauboJsee 3(pPeKTUBHO MPOU3BOAUTH TOPHBIE PAOOTHI HA Kapbepe.

DHepreTHyecKasi Teopus APOOJeHNs] TOPHBIX MOPOJ TTO3BOJIIET Hanbosee
TIOJTHO CBSI3aTh CBOMCTBA MacCHBa C pe3yJbTaTaMU €ro B3PBIBHOTO pa3pyllie-
HUSI, HEOOXOJMMOTO 10 TEXHOJIOTUY BEIEMOYHO-TIOTPY30UHBIX pa0OT, TpaHC-
TMOPTUPOBAHUS W OTBAJIOOOPA30BAHUS WU TTEPEPAOOTKU.

XapakTepucTHKa B30PBAHHOI TOPHOil MAcChl onpeAessieTcsl COCTaBOM Trop-
HOI MacChl 0 KPYNHOCTH, XapAKTePU3yeMOil CPpeTHUM IHAMETPOM KYCKa rOpPHOi
Macchl, K03GdumeHToM ee pa3pbiXJieHns U BeJIMYUHON pa3Bajia mocje B3pbiBa.
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Iportiecc pa3pyiieHNsI TOPHBIX TOPO] XapaKTEPU3YETCS IHEPLOEMKOCHIbIO,
01 KOTOPO IIOHMMAIOTCS 3aTPaThl Ha IIPEOIOICHIE COITPOTUBIICHNS ITOPO-
IIBI €¢ pa3pyIIeHNI0. DHEProeMKOCTh TEM OOJIBIIIE, YeM BEIIIE TPOYHOCTHEIC
XapaKTEepUCTUKHN TOPHOU MMOPOABI U CTETICHD e¢ IPOOJICHUS A.

Crenenb aApo0JeHns OTIpeAeseTCs OTHOIIEHNEM TIepBOHAYAIBHOIO 00beMa,
Ky0a ¢ pedbpom D K 00beMy KycKa Tocjie ApobaeHus1 Kyda ¢ pedpoM d,

n=(D/d).
ITpu aTOM 3Heprus s ApodIeHNs OyAeT MPoNnopUroHaIbHa Ign.

ITo reopuu B.JI. KupnnueBa s3HEProeMKOCTb pa3pylieHrsI TOPHBIX TOPO/I
0asupyeTcs Ha MPEATOJ0XKEeHUU, 4To 3Heprus (1K) 1pobyieHus TpOonopLuo-
HaJbHa 00beMaM WJIM MaccaM 3TUX Te, T.€.

F=elg§V,

rae V' — cymMMapHBIif 00beM WM BeC MPOMYKTa pa3pylieHMS.

B peanibHBIX YCIOBUSIX CTETIEHb IPOOJIEHNSI MACCUBA FTOPHBIX MOPOJ COOT-
BETCTBYIOLLEHN TPELIMHOBATOCTU BbIPAXKaeTCsl OTHOLIEHUEM CPEIHETO pa3me-
pa otaeabHOCTU MaccuBa Dy K cpelHeEMY AMaMeTpy Kycka B3OPBaHHOM rop-
HOM Macchl dep

d

cp.K
ITpoYHOCTHBIE CBOIICTBA TOPHBIX ITOPOI, OIIPEACIISIIOTCS COOTHOIICHUEM,
KOTOpOE Ha3EIBACTCS ynpyeoil depopmauuei

TIe G — TMpeqesl MPOYHOCTH CPelbl Ha paspyiieHue, [1a;
E — monyns yripyroctu, Ila.

DTO BhIpakeHWE TIOydaeTcsl B pe3yJibTaTe aHaIu3a ArarpaMMbl HATIps-
keHue — nedopMaliysi TOpHON MOPOIbI.

B ycioBusix ynmpyroruiacTudeckoii nedopMaiiiu rTopHOU TTOPOBI TIPU ee
pa3pyllieHNH BeIMYMHA yOeTbHOM 9HepTrun aecopMariuy 00JbIle B 3 pasa.
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YuutsiBas 310, pacueT HeoOxoaumoii ueprun (/1K) 1y APodIeHns equHI-
bl 00beMa FOPHbIX MOPOJI ¢ KOHKPETHBIMHU CBOWCTBAMHU, KOTOPAS KAK ObI MOIIO-
HIaeTcs MOPoIoii MpH APOOJIeHHH B HEOOXOINMOI CTeNeHn, MMEeHyeMoe yaellb-
HBIM 3HEPronorIomeHneM, TIPOU3BOIUTCS TT0 (popMmyIie

2
F=Vign
2E Tabrmya 2.9
ConpoTuBieHHe TOPHOI MOPO-
bl paspylIeHUIO IPU B3PHIBHOM 'V'°%V:“;g7"0l’\;;:“"
JIpOOJIEHUN CBSI3aHO C SIBJIEHUEM 0 ’ .
. opoaa
MPaKTUIeCKn BceX aecdhopMmalinid, voa CT:;:;E' 1{::::(':: A
OIHAKO ISl UHXKEHEPHOTO pacyeTa [ £
3aTpaT SHEPrUM Ha ITOT IIPOLIECC Basanst 4.39 78 178
1ejecoodpazHo MCIOJb30BATh Fa66po 71 75 106
TPOCTOM U1 U3MEPEHUS TOKa3a- FpahnT 6.57 71 108
TEJIb — Mpeaes] MPOYHOCTH MOPOABI [atas 732 106 145
Ha cKaTHe. Juoput-nopcmput 53 14,5 2,74
Hs BKCIIepI/IMeHTaI[I)HI)IX uc- [lonoMMT pasHo- 505 53 0
CJIENOBAHUM MHOTUX aBTOPOB W3- MEPHO3EPHNCTbI ’ ' ’
BECTHO, YTO COOTHOIIEHUE CUJI OyHut 14.9 16,4 1,03
cXaTtud u paCTSDKeHI/IH HpI/I JUHa- 13BeCTHAK 225 5’6 2,50
MUYECKOM HArpyXXeHUU Tejia CO- V3BeCTHSK
CTaBJISICT TMUHNCTBIRA 6,5 6,6 1.01
Keapuut 6,7 8,8 1,32
0, = 0,10 + Op - Koxrnomepar 7,0 79 1,13
Marnetut
. 8,2 17,2 2,10
CooTHollIeHUE MeXIY TUHAMMU - MEIKO3ePHUCTBIN
YEeCKUM M CTaTUYECKUM HaIpsoKe- MecyaHnk 2,6 2,7 1,04
HHUCM IPOIIOPIMOHAIBHO KOB(b— MecyaHuk 45 8.6 1.90
k KBapLEBbIN ’ ’ ’
GULIMeHTy AWHAMUYHOCTU 1
(maba. 2.9): Porosuk,
CKapLMPOBaHHbIiA 7,8 8,9 1,15
NMUPOKCEHOM
Gy = ky Ocr P
Cuennt 74 8,1 1,10
a COOTHOHICHME MCXKAY ITPEACIOM CkapH rpaHarosbIit 6.8 91 1.35
C MarHeTuToOm ! ! ’
TPOYHOCTH HA CXKATUE U PACTIKE-
HWE MPU CTAaTUYECKOUN Harpyske CKapH NUpOKCeH- 0.9 32 3,52
ANnA0TOBLIN
o,=0,10_,. Ty
p oK anbOUTOCPUPOBBIiA a7 79 1,68
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CrnenoBaTelbHO, COTIPOTUBJICHUE CPEIbl B3PHIBHOMY DPa3pyIIeHUIO,
BBIpaXKeHHOE Yepe3 Mpejiesl TPOYHOCTH Ha CXaThe MPU CTAaTUIeCKOM Harpsi-
SKEHUW TI0 aHAJIOTMU, MOXKHO TTPEICTaBUTh KaK

0 = 0,204 ;.
B aToM ciyuae dopmyra pacuera HEOOXOAUMBIX 3aTpaT SHEPTUU VIS JPO-

OJIEHMST MacCcUBa TOPHBIX TIOPOJL B CTETICHU 1 (3HEprust IpodJieHus maccusa, JIxk)
MOXeT OBbITh MPENCTaBIeHA B CICAYIOLIEM BUIIE:

30,0402, k2V
=—"——C L |agp
o 2E

IToMuMoO 3aTpaT 3HEPTUU HA pa3pylIEHUE MaCCHBa B ITPOLIECCE TOATOTOB-
KU KPEMKUX TOPHBIX MOPOJ K BBIEMKE Ha Kapbepe B3PBIBHBIM CIOCOOOM
HeoOXoauMa 3Heprusi sl MoJydeHusl TpeOyeMoil Mo NMPUHSTON TeXHOJIOTHH
U TeXHUKE CTeneHb Pa3pbixjieHus U (hOpMMPOBAHUSA pa3Baja, JOMYCTUMOIO
TOTpaBuiaM 6€30TaCHOCTH.

3aTpaThl SHEPTUU HA CO3AaHWE HEOOXOOWMOU CTENEHU Pa3pbIXJICHUS U
TepeMeIeHNs LIEHTpa TSKECTH pa3Baja TOPHOU MacChl TPOTTOPLIMOHATIBHBI
KAHETUYECKON IHEPTUU ABVKYIIUICS MACCHI C YIETOM MEPEMEHHOM UIOT-
HOCTU U ee Macchl. KuHetnueckas sHeprus (X) 3aBUCUT OT HAYaJIbHOM
CKOPOCTH IBUKEHUSI TOPHOU MaCCHI:

P vVplgk, .\ vVplel,,
P 2 2

bl

e Vv, — HavdaibHasi CKOPOCTb JIBVKEHMSI TOPHOI MacChl TIPH B3PbIBE, TI0 TAaHHBIM
9KCMEPUMEHTAIBHBIX UCCIIENIOBAHUIA € MOXKHO MPUHMAMATB v, = 5—10 Mm/c.
BosnbIie 3Ha9eHUST TPUHUMAFOTCS TIPY MICTIONB30BAHUYM MOIITHBIX B3phIBYa-
TBIX BEIIECTB U MaJIOH IJIOTHOCTU TOPHOU MOpojbl. YeM Gobilie TUIOTHOCTh
TOPHOW TTOPOJIBI TIPY OTHOM THTIE B3PHIBYATOTO BEIECTBA WJIM MEHBIIIE MOIII-
HOCTh B3pBIBUATOTO BEIIECTBA B OJHMX W TeX 3Ke TOpomax, TeM MEHBIIe
HavaJIbHast CKOPOCTh JIBVKEHNST TOPHOW MAcChl TIPY B3PhIBE;

V — paspyluaeMblit 06beM, M°;

kp — K03 GULMEHT pa3pbIXJICHHsI TOPHOI Macchl B 3a60e, k, = 1,1-1,4;

p — TIOTHOCTH TOPHOIA TIOPOMIBI, KI/M’;

lyp — PAacCTOSIHME OT LIEHTPa TSDKECTH 3aXOIKM MaccuBa O LEHTpa

TSDKECTH pa3Bajia TOPHOI MAaccChl, M.
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HpI/I paspymicHMM MacCnBa CKBaAXXMHHBIMU 3apdaaMn
_(c+hetgo)(hk,~h,)
.p - 2 h ’

p
Ie ¢ — paccTossHUE OT BepxHeil OPOBKM yCTyIa 10 MEPBOTO psifa CKBaKMH
(1o mpaBuiaM 0€30IMaCHOCTU He MeHee 3 M);
h — BbICOTA yCTyMa, M;
Ol — yTroJI OTKOCa yCTyIia, Tpaayc,
hp — BBICOTA pa3Bajia TOpHOI Macchl B 3a00¢€, M;
hy — BBICOTA YEPIIAHUS DKCKABAaTOPa, M.

B aroit (l)opMyne JJId UCKITIOYCHUA OTPUIATCIIbHBIX PE3YJIbTAaTOB CIACAYCT
IIPUHMMATDh BBICOTY pa3Balia TaKoW BCJIMYNHDI, YTOOBI

(hkp—hp)>0.

Cymma F,, + F, npeacrasisier co6oil 3Hepruio, KOToOpyto Heo0Xoaumo 3ar-
PATUTH NMPHU MOATOTOBKE TOPHO MACCHI, TPEOYeMOii 0 TEXHOJIOTHM: T.€. COCTA-
BY, M0 KPYNMHOCTH, APAMETPaM Pa3Bajia ¢ yIeTOM KOHKPETHBIX CBOCTB MOPOT
MAaccHBa. 3Has 9Ty SHEPIHI0, MOXKHO ONpeNeTUTh yIeTbHbIA pacxon (Kr/m’)
B3PbIBYATOTO BElIECTBA, HeOOXOAMMbIii 1151 ApoGienns 1 m® MaccuBa B HyKHOI
CTeNneHu, MOJyYeHHs 3aJaHHBIX K03 (UIMeHTa Pa3pbIXJIeHHss M NMapaMeTpoB
pa3Bajia B30PBAHHOIT TOPHOI MACChI

q:Fu +F

nk,
rae Fy, — yaeabHasl NOTEHLUMANbHAs! S3HEPTUs B3PbIBYUATOTO BELIECTBA, KOTO-
past UMeHYyeTCsI B XapaKTepHUCTUKE TTOJTHOM MIeaTbHOM paboTOl B3phIBa.
TeopeTraeckn pabOTOCIIOCOOHOCTh OLICHUBACTCS ITOJTHOM WMIeaTbHOMN
paboToi1 B3phIBa, KOTOPAS SIBIISICTCSI OMHOM U3 XapaKTePHUCTUK B3PhIBUA-
TOro BelecTBa (maoba. 2.10);
N — K03hGULKEHT MOJIE3HOT0 UCMONb30BaHUS SHEPTUU B3PHIBYATOTO
BEIleCTBa, KOTOPHINA IT0 MHOTOUNMCIICHHBIM MCCICIOBAHUSIM COCTABIISICT
0,04—0,06.
B pasBepHyTOM BHIE 3Ta 3aBUCUMOCTDH IUISI OTHOPSIHOTO B3PBIBAHMUSI
nMeeT BUL

b

0,126, k; V2 (c+hetga) (k h—h,)
SO g (<2 [Igk,, +1 i
. °E gn+(2)[g ot 0, |

Nk,
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= AHanM3upys 3Ty 3aBUCUMOCTb, MOXHO YBUIETb, YTO YAEABHBIIA pacxon
N § g R B3PBIBYATOTO BEIIECTBA YBEJIWYUBAETCS C YBEJIUYEHUEM IMPOYHOCTHBIX
= a o o
g - 2 2g=E%s CBOIICTB MaccuBa, CTETIEHU IPOOJIEHUS U BEJIMYMHBI pa3Bajia TOPHOU MacChl
@ D = @
kS =2 3 s gtg TocJie B3pbIBA M YMEHBIIAETCS C YBEJIWYEHUEM SHEPTUU KCIOIb3yeMOTO
@ o o o o >
g e 2 B3PBIBYATOTO BEIllECTBA U KOA(D(UIIMEHTA €€ UCMOIb30BaHUS UIST Apo0Jie-
5= = =
> =@ HUS MaccuBa U (pOpMUpPOBaHUS pa3Bajia, HEOOXOIUMBIX TAPAMETPOB MO TEX-
o e HOJIOTUY BBIEMOYHO-TIOTPY304YHBIX PAOOT.
o= L
g EBE= 8 8 S g8 |8 S S g8 [nsa onpeneneHus OCTATbHBIX MAapaMETPOB B3PBIBHBIX PabOT METOIOM
= =s 3 E [N ™ 137) ™ < < © < < | © d W. b / l P 6
g388g | < < e < < L < CKBaXVHHBIX 3apanoB (d, W, a, b, e, I, I;, P) HEOOXOIMMO pPacCMOTPETb
£
g- § g2 | ¥ & & L8| 8 8 S S8 BJIIMSIHME KaXXJ0TO M3 HUX Ha pe3yJbTaThl B3pbiBa. B HacTosiee BpeMs rc-
° = TOJIb30BaHUE PA3TUYHBIX KOHCTPYKIIMI 3apsiIOB, CHOCOOOB UX pa3MENIEHUS
g g B MAacCHBE Y B3pBIBAHUS TO3BOJISIET YIPABJISATH B3PBIBHBIM DPa3pylIEHUEM
= £ E I o o o
2¢: 1 2|2 233 3 3 38 vacia.
£5E |8 | ¢ e 2|22 & SRR
Eg® -
=="- =
2.8. METO/IbI YIIPABJEHUS B3PLIBHLIM PA3PYIIIEHUEM MACCHBA
==}
@ . S g -3 [ - |23 CKBAXKVHHBIMU 3APSIIAMI
8% < < s |2 |3z | L |3
EF < 5 ) K122 S oo
g e S S S| |- s S | s HecMmoTpsi Ha TOYHOCTH pacyeToB MacmopTa OypOB3PBIBHBIX paboT,
BCJIEICTBUE HENOCTATOYHON M3YYEHHOCTU CBOMCTB MACCUBA B KOHKPETHBIX
g 3 YCIOBUSIX TPYIHO MOJYYUTh OXUIAEMBbIN pe3yabratr. OMHAKO, 3HAs BIUSHUE
S %) o
z = i 3 S 2|18 |8 3 g 2 5 KaXJ0ro rmapaMeTpa 3apsiioB, MOpsiiKka U cnocoda B3pbIBAHUS Ha pe3yJibTa-
2 & THI B3pbIBa, MOXHO IMOCJI€ HECKOIbKUX SKCIEPUMEHTABHBIX B3PBIBOB MOJTY-
o 9
S YUTH TpeOyeMBbIii pa3Baj U COCTAB TOPHOU MAaCChl MO KPYIMHOCTH JJIST KaXKIIOW
z ] § ) - 30HBI B Kapbepe.
£2% g s |9 s 3 SRR o~ ° |33 N3meHeHre mapaMeTpoB B3PBIBHOTO APOOJIEHMST MACCHBA TOPHBIX TTOPOJT
= o (=} — w0 Kol © (=2} Yol [==] o
sEEST | & 5 ® ® || o ® ® ® | N C LEJbI0 TOCTUXEHUS HEOOXOAUMBIX CTEIEeHU NPOOJIEHUS TOPHOW MAaccChl,
T O O -
535 N Koa(dduiveHTa pa3pbIxJieHUsI U TapaMeTpOB pa3Bajia Ha3blBaeTCs ynpaeae-
==
HueM 63Dbl6HbIM PA3PYULCHUEM MACCUBA.
g B 0 6
] s ce MmapaMeTpbl OYpOB3PBIBHBIX pa0OT AESATCS HA ABE TPYIIIHI.
a3 & S 3 S8 |8 e 8 S8 K mepBoit OTHOCSTCS: ydeavHblii pacxod 63pvieuamntozo éeuwiecmea ¢, oua-
- g | @ 2 18|22 = 2 |8 |3
g = g memp 3apsaoa d, aunus conpomueaenus no nooowee W, cemra cxkeéaxcun a X b,
= KO BTODOIA: 6u0d 83pblenamozo éeuecmea, KOHCMpPYKuus 3apaoa, nocaedosa-
, MeAbHOCMb 63DbIGAHUA U UCNOAB306AHUE 3AMEOACHUA, YUCAO PAOOB CKGANCUH,
> o
@ = | 8 o | o eeaununa u mamepua. 3a60uKu.
& g ES g § § M3MeHeHre TapaMeTpoB MEePBOW IPYMITbl TO3BOJISIET PETYJINPOBATH CTe-
© e}
2 - .2 | = E =| & S E E TeHb APOOJIEHUS B IIUPOKOM JAUATIa30HE.
= EQ Ee |E|ZE|5| B5 S |z ITapameTpsl BTOpO¥ TPYIIbI HA CTENEHb APOOJEHUS OKa3bIBAIOT MEHb-
: | S5 | 83 |S|E|&8| 58 | & 2|2
g | £ EY |5/ 5| 2| 55 == |23 1Iee BIvsHUE. B OCHOBHOM OHU MCHOJB3YIOTCA ISl MOJyYEeHUSI HEOOXOAM -
= (=% (=% (=% (=% o @ o f=% o -
sElesle=s lelel=sl == == =)= MBIX I10 TEXHOJIOTUYECKHMM YCIOBHUSIM pa3MeEPOB pa3Bajia TOPHOM MACCHI.
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J17151 paccMOTpeHUST BIUSTHUS TTapaMeTpOB OyPOB3PBIBHBIX pa0OT HEOOXO-
JIMMO TIPEICTABIISAT SIBJICHUST, TIPOUCXOMISIIE B MACCUBE TIPY B3PBIBE 3apsi-
JIOB B3phIBYATOrO BEIIECTBA.

ITo skcreprMeHTaTbHBIM MCCIIENOBAaHUSIM JACCTBUE B3phIBA B MAaCCUBE
TOPHBIX MOPOJ MTPEACTABIISIETCS B ClieayolleM Bue. JleToHalMOHHAs BOJIHA,
KOTOpasi 06pasyeTcs MpU B3pbIBE B3PBIBYATOrO BEIIECTBA HA TPAHUIIE 3apSIT —
TOpHasi Topojia, MePeXoquT B yIapHYIO BoOJIHY. Ee mapaMeTpsl onpeaessioTcs
CBOMCTBaMM MacCHBa TOPHBIX ITOPOJI U B3pbIBYaTOrO BelecTna. [1o Mmepe yna-
JIEHWS YTAPHOU BOJHBI OT TPAHMIIBI Pa3fieia CKOPOCTh €€ YMEHbIIIAETCS BCIIE/-
CTBUE MOTEPh SHEPIUU U B JATBHEUIIIEM OCTAETCSI TOCTOSTHHOMW. B 3TOii 30HE,
paBHoOI1 OT 1 10 6 AMaMeTPOB 3apsina, HaIpsKeHKEe, BO3HUKAOIIEe B TOPHOW TTO-
pore, BbI3bIBAET IIacTUUeCKue aedopmalu u ee apodiaeHue. Ha 6ombiiem ot
STOW BEJIMYMHBI PACCTOSIHUM B PaayaibHOM HAIIPaBIEHUM BO3HUKAIOT CXMU-
MaloII1e HATPSDKeHYSI, B TAHTEHITMAIbHOM — pacTsTHBatolive. BemmauHa atoit
30HBI cocTaBisieT 35—40 panuycoB 3apsiaa. Jlanbiine HanpsoKeHWe B MACCUBE CTa-
HOBUTCSI MEHBIIIE BEJTMUUHBI COMTPOTUBJICHUS TIOPOABI Pa3pyILIEHNIO, U TOpHAs
TOPOJA STOU 30HBI MACCHUBA UCTIBITBIBAET TOJIBKO KOJIEOATEIbHBIE TBUKEHUS.
Korna BoHa HampsKeHMi JOCTUTHET 0OHAXKEHHOM TTOBEPXHOCTU, 00pa3yeTcst
OTpaXKeHHas BOJIHA, K TOMY Xe€ TOCJie BEICBOOOXIEHUS Ta30B, 00PA3YIOLIUXCS
TIPU B3PBIBE B3PBIBUATOTO BEIIECTBA, MO TPEIIWHAM M 4Yepe3 3a00MKy CHUIIBHO
cxarasi Mopojia epPBOii 30HBI CMENIAETCST B CTOPOHY LIEHTpa 3apsiaa. OTpakeH-
Has BOJiHA (DOPMUPYET B MAaCcCHBE BTOPUYHOE CXATHWE OT MHHUMOTO LIEHTpPA,
HaXOJSIIETOCs Ha TAKOM K€ PACCTOSIHUM OT OOHAKEHHOM MOBEPXHOCTH, KaK
U 3apsil, MPOU3BO/S pa3pylleHUs B ITyOb MACCUBA.

ITo teopun B.K. IlexypauHa, B OCHOBY KOTOPOW MOJIOXEH MPUHIIUT
SHEPreTUYECKOTrO COCTOSTHUS TOPHOM MOPO/IBI B 3aBUCUMOCTH OT €€ CBOMCTB
U TIOJIOXKEHUST OTHOCUTEIbHO MMOBEPXHOCTU 3€MJIU, BEJIMUYUHY 30HBI CJIBHO-
ro npoOyieHus (CMSTHS) WIM TpeodsiafaHusl MIACTUYECKUX nedhopMaluii
MOXHO OTIPENETUTh IO BEIPAXKEHUIO, M

g - [r04

M ’
TWen

Iae p — Macca 3apsina B | M CKBaXXWHBI, KT;
Q — TerutoTa B3phIBA, KKAJ/KT;
A — MeXxaHMYeCKUii SKBUBAJICHT Terwia 4,19 I /Kai;
T =3,14;
Vem = (10 + pgH) — ynenbHast 3HEPTOEMKOCTb pa3pyLICHUST MaccuBa
B 30He emsitus, JIk/MS;
f— xoadduimeHT kperocTtu o mkaire M. M. TTpoTonbsKoHOBa;
p — IUIOTHOCTB TIOPOLHI, Kr/MS;
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£=9,8 — yckopeHrne cBOOOIHOTO MaaeHNs, M/C;
H — rryOomHa pacIiojioXXeH!s 3apsiia OT TOBEPXHOCTH 3eMJTH, M.

Pam/ch paspymcHuA rOpHLIX ITOPOA padaJIbHbBIMU TPCIIMHAMM

_ [ro4

oy vy, ’
rae vy, = 0,04 (10f+ pgH) — ynenbHast 3HEPTOEMKOCTD Pa3pyIIEHUS] MACCH-
Ba MyTeM Pa3BUTUS MATHCTPATBHBIX TPEIIH, JIK/M°.

‘YiesbHbIA pacxo/ B3pbIBYATOTO BemmecTBa. B miepBoil rpymme Hanbosbiee
BJIUSTHUAE HA CTETIEHb APOOJIEHMS TTIOPOJ OKA3hIBAET YAEJbHBINA PACXO/ B3PbIB-
4aToro BelecTBa.

N3 paccMOTpeHHOI BBIIIIE SHEPTETUIECKON TEOPUN pa3pylIeHUST BUTHO,
YTO ISl YBEJIMYEHUS CTETIEHU APOOJIEHNSI TOPHBIX TIOPOJ TPEOYETCST YBEIM-
YeHUe 3aTpaT YHEPIUU, T. €. yBeIWIeHUEe yACJbHOTO pacxoja B3phIBYATOTO
BEIIIECTBA WJIM €r0 MOITHOCTU. OHAKO B KOHKPETHBIX YCJIOBHSX CYIIECTBYET
npene, Nocjie KOTOPOro 0e3 cnenuajibHbIX TEXHOJIOTHIECKHX MPHEMOB YBeJIN-
YeHHe yneJdbHOT0 PACX0/1a He BJMsEeT HA CTeneHb APoOJIeHus.

PaccmaTpuBas BiusiHUE YIETBHOTO pacXofia B3PHIBYATOTO BEIECTBA Ha
CTeTIeHb APOOJIeHMST TOPHBIX TIOPOJI, HEOOXOAMMO YIMTHIBATh U SKOHOMUYE-
CKU acTieKT. YBeJMUEHNEe pacxoa B3pbIBYATOTO BEIIECTBA IPU POCTE O0beMa
OypOBBIX pabOT BJIeYET 3a COOON MOBHIIIEHNE 3aTPAT Ha TIOATOTOBKY TOPHBIX
TIOPOJI K BBIEMKE.

B mpakTnke pacueToB HOPMAJIbHBIM YACIBHEINA PacXo B3pBIBUATOTO Be-
IIECTBA JIJIST PHIXJICHUS] MACCHBa MIPUHUMAETCS 110 Ta0IUIaM B 3aBUCUMOCTHU
OT BUJAA, KoabdulMeHTa KPEnocTu U IUIOTHOCTU mopon. Tpect «Coros-
B3PBIBIIPOM» 3TU 3HAYEHUs 0e3 ydeTa TPeIIMHOBATOCTU MacCHUBa NAeT IS
STAJIOHHOTO B3PBIBUATOrO BelecTBa — aMMoHuTa Ne 6KB (cm. maoa. 2.5).
B ciyuae eciu mpumeHstioTcs apyrue tTurbl BB, 3HaueHMe yaenbHOTro pacxo-
JIa YMHOXKAIOT Ha TIepeBOTHOMN KO3DUIINEHT (cm. maba. 2.6). PekoMeHIye-
MBI TUTT B3PBIBUATOTO BEIIECTBA C YYETOM CBOMCTB TOPHBIX TIOPOJT Y TPEIIIH-
HOBAaTOCTU MaccuBa npuBeneH B maoba. 2.11 (no B.I1. MocuHiry).

DKCepUMEHTAIBHBIMU UCCIIEOBAHUSIMU U TIPAKTUKOW JTOKa3aHO, YTO
YBEJIMUEHME CTETICHU IPOOJIEHUST MacCHBa MPOITOPIIMOHAIBHO YBETUIEHUIO
TMOJIE3HOTO WCTIONB30BaHUST 3HEpTruu B3pbiBa. C 3TOW 1IETBI0 TTPUMEHSIOT
B3pBIBAHUE 3apsiIOB B 3aXaTOW cpelie MyTeM WCIIOJIb30BAHUST <«HOONOPHOU
cmeHKu», MTHOBEHHOTO B3pBIBAaHUSI MHOTOPSITHOTO OJloKa 0e3 3amenyieHUsI
W CTICIIMATTbHBIX 3anuparouux 3apsdoe B 3a00iKe CKBaXKMHBI.
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Tabnnya 2.11
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Kareropus nopop
N0 TPYAHOCTH B3PbIBAHUA

TexHos10TYIS B3pBIBAHUS MAaCCHBA ITPU HATMYUHU TTOATTOPHOMN CTEHKU 3aKTI04Ya-
€TCsl B OCTaBJICHUU YaCTW B30PBAHHOM TOPHOM MAacChl OT TPEABIAYILETO B3phIBa
Y OTKOCA B3pbIBAEMOT0 0JI0KA, 00BEM KOTOPOI CO3AAET JOTOTHUTEbHYIO HArpy3-
Ky Ha MacCHB U BBITIOJIHSIET POJIb CBOEOOpa3HOI 3a00MKM 1151 TPEIMH, 00pa3yro-
IIAXCS B MACCHBE OT TIPEABIIYIIEro B3phiBa Ha TIyonHy okoo 100d (puc. 2.11).
TupurHy moaNmOpHOI CTEHKU (M) MOXHO PacCUMTATh IO (hopmysie

J2ngeE 1

GC)K

B=k W

P JLH.C >

e kp— KO3(QOUIHEHT pa3pbIXJICHHs TIOPOJIbI;
W, y.c — IMHUS HAUMEHBIIETO COIIPOTUBIIEHNUS, M;
N = 0,2—0,4 — Koo PULMEHT, yYIUTBIBAIOIINI NCTIOBb30BaHNE SHEPTUN
B3pbIBa Ha ApOOJIEHUE U MIEpeMellleHMe TOPHOM MacChl;
g — YIETBbHBIN PAacXOJl B3PBIBUATOTO BELIECTBA, KI/MS,
€ — y/Ie/IbHAs SHePrHsl B3PbIBA B3PBIBUATOTO BeruecTsa, JIx/M° wm [IxK/KT;
FE — Moaynb npoaoabHO# ynpyrocTu nopon, Ila;
O — NIpelell IPOYHOCTU OPOABI IIPU ONHOOCHOM cXaTtuu, Ila.
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Puc.2.11. Cnocobbl yBenn4eHus cTeneHn apobreHns MaccuBa:
a — B3pbIBaHWEM NPU NOANOPHOIA CTEHKE; 6 — B3PbIBAHWEM MOf OCTABNEHHbIM CIIOEM
B30PBAHHOW FOPHOI MACCbl; B — MTHOBEHHbIM MHOTOPSAHBIM B3PbIBAHWUEM; I — NyTeM
NPUMEHEHNs AOMNOHNTENBHOMO 3apsia B3PbIBYATOrO BELLIECTBA B 3a60iike: 7 — Hanpasne-
HUS! B3PbIBHO BOMHbI; 2 — 30HbI MHTEP(EPEHLMM BOMH; 3 — OCHOBHOW 3apaj; 4 — aonon-
HUTENbHbIN 3apsf; 5 — 3a60MKa; @ — PACCTOSAHWUE MEXAY CKBOXMHAMU; b — LIMPUHA NOA-
MOPHOI CTEHKW; h — BbicoTa ycTyna; W/ — NMHWS cONpOTUBNEHUS MO NOAOLLBE
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B3priBaHMe MaccuBa MpU HAIMYUM TIOAITOPHOM CTEHKW YMEHBIIIAET IITH -
pVIHY pa3Baja TOPHOM MacChl M MOXET WCITOTb30BaThCSI KaK CPENCTBO IS
¢dopmurpoBaHUS pa3Bajia Ha paboyeil IIoIanKe.

Db deKT OT NCITOTH30BaHUST OCTABISIEMON B MACCUBE YCTyTa YaCTH pa3Ba-
Jla TIpUBEJ K ujee TPUMEHEeHUST B3PBIBAHUS TT0/I OCTABJIEHHBIM CJIOEM TOp-
HOI Macchl OT BbILIEJIEXKAIIETO YCTyIIa.

DbdexT oT mpuMeHEeHUs] MHOTOPSIHOTO MTHOBEHHOTO B3PBIBAHUS
3aKJTI09aeTCsl B TOM, UTO 3apsibl BTOPOTO W CIEAYIOIINX PSIOB HAXOMSITCS
B 30HE MacCWBa, HEHAPYIIEHHOTO TPEUIMHAMU OT TPEIBIIYIINX B3PBIBOB,
BCJIEICTBUE YEeTO YMEHbBIIIAIOTCS TIOTEPU HEPTUM B3PHIBUATOTO BEIECTBA.
BwMmecte ¢ aTuM neficTBUE B3phIBa 3apsiaa KaXIoro psiia IJIsi COCETHETO SIBIISI -
€TCsl CBOEOOPa3HBIM CPEACTBOM 3aKMMa M3-3a TPOTHBOTIONIOXHOM Harpa-
BJIEHHOCTHY B3PBIBHOM BOJIHBL. Bce 3TO CITOCOOCTBYET YBETMYEHUIO IEHCTBUS
B3pBIBA HA MacCUB M 00pa30BaHMIO MHTEPGhEPSHIINY B3PBIBHBIX BOJTH.

OmHako TMpU WCTOJNB30BAHWM 3TOTO METONA TIPM PaBHOM PACCTOSTHUM
MEXIy pSiIaMu U JIMHUEW COMPOTUBIIEHMS TIO TIOMONIBE 3apsibl CKBAXKWH
KaXIoTO TTOCNIEAYIONIETO TTOC/e TIEPBOTO psiia 0 CPABHEHUIO C TIPENbIIY-
muM yBesmuuBatotcest Ha 10—15%, 94To MPUBOAUT K YBETMYCHHOMY PACXOIy
B3PBIBUATOTO BEIIIECTBA.

CylIHOCTh TPUMEHEHMSI 3aITUPAIOIINX 3apsIIOB (CaMO3aKIMHUBAIOIIEHCS
WJIM aKTUBHOM 3a001KM1) 3aKJII0YAETCs B IOMEILEHUN MAJIOTO 3apsiia B3PbIB-
YaTOTO BEIIECTBA CPeIr MHEPTHOI 3a00iKM B ckBaxkuHe. [1py mHUIIMUpOBa-
HUU 3TOTO 3apsifia OMHOBPEMEHHO C OCHOBHBIM B CKBaXKMHE BCJIEICTBUE pa3-
HOHAIPABJIEHHOCTU B3PBIBOB CO3[A€TCS JIOMOJHUTELHOE COTPOTUBIICHUE
OCHOBHOMY 3apsimy. DTUM YBETMUUBAETCS NEHCTBHE B3PhIBA OCHOBHOTO 3apsi-
J1a, TIOBBITIIAETCSI MCITOIb30BAHNE SHEPTUU B3PhIBA B MACCUBE, HATIPABJIEHHOMN
Ha IpobJieHue rmoposl. Macca 3anupaiollero 3apsijaa B 3a00iike MpuHUMAaeT-
ST IPUOTM3UTENTEHO PaBHOI 1% OT Macchl OCHOBHOTO 3apsinia.

OrmnucaHHbBIEe CTIOCOOB! YBETUUEHUS NEMCTBUS B3phIBA B MACCUBE MOTYT
MPUMEHSITHCSI OTHOBPEMEHHO JUIS TIOJTyYeHUSI MTHTEHCUBHOTO JIPOOJICHUSI.

JnameTp 3apsana. BrvsiHue mrnaMeTpa 3apsifa Ha CTeTlieHb IPOOJIEHHST Mac-
CHBa TOPHBIX TTOPOJI PACCMOTPEHO B TEOPUU pa3pyIIeHUsT MacCUBa IEUCTBU-
eM B3phiBa. [Ipy MUHUMAIBHOM TIO YCJIOBUIO TETOHAIIMY B3PHIBUATOTO BEIIIe-
CTBa AMaMeETpe 3apsiaa BCJIENCTBUE YBEJIWYEHUSI CyMMapHOTO oObeMa 30H
peryJiMpyeMoro ApoOJieHUsI MaccuBa OOeCreuyMBaeTCss MaKCUMallbHasl CTe-
TeHb IPOOJIECHUS.

JAnameTp CKBaXXWHBI 3aBUCUT OT CBOWCTB TOPHBIX TIOPOJ, BMECTUMOCTHU
W TEOMETPUUYECKUX TapaMeTpOB KOBIIIA 3KCKaBaTopa WM TOTpy3dnKa
U TWTIA B3PHIBUATOTO BEIIECTBA.
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C y4eToM MWHMMAJIBHBIX 3aTpar MO BCEMY TEXHOJIOTMYECKOMY ITOTOKY
BesmunHa 3(hGEKTUBHOTO AuMaMeTpa CKBAXWH paBHA AuaMeTpy 3apsia
B3PBIBUATOTO BEILIECTBA.

[Mpu yBenmueHnn nramMeTpa 3apsifia yBeIMIMBAETCs €r0 Macca B eIMHUIIC
JUTHHBI.

PaBHOMEpHOE pacmpesnesieHre B MAaCCHBE B3PHIBYATOTO BEIIECTBA CITO-
COOCTBYET YBEJIMUEHMIO CTETICHW APOOJIEHWS TIPU TOCTOSTHHOM YIETbHOM
pacxone BB. OmHako B nuTeparype MOXHO BCTPETUTH YTBEPKIECHUS, UTO
CTeTieHb IPOOJICHUS TIOPOJ B3PHIBOM HE 3aBMCUT OT IUaMeTpa 3apsiia. DTo
yTBepXKIeHre 0a3upyeTcsl TOJIbKO Ha TTPOTIOPLIMOHAIIBHOCTH Pa3pyliaeMoro
o0beMa SHepTrry B3phiBa 0e3 yueTa (hM3NIeCKUX NEeHCTBUM B3phIBA B MACCH-
BE TOPHBIX TTOPO/I.

DKcnepuMeHTAIbHbIE HCCIIEIOBAHUS MOKA3bIBAIOT, YTO YMEHbIEHHE TaMe-
TPa CKBAXKUH YJIY4lIAET CTeneHb APOOIEHHs TOPHBIX MOPOA B3PHIBOM dcp, CHU-
JKasi KPYMHOCTb NPSIMO MPOMOPIMOHATBHO JMHEIHOMY MACIITA0y HM3MEHEHHs
JMaMeTpa 3apsijia B3PbIBYATOrO BenecTsa d,

dep= d"% (cm).

C TouKM 3peHUs 3aTpaT Ha OypeHNe CKBaXXWH U pacXxodoB OypeHUs B Me-
TpaX Ha CAWHMILYy 0O0beMa B3pHIBAEGMOTO MAacCHBa NMPUMCEHEHHE CKBAXKIH
OOJIBIINX AMAMETPOB MMEET IMpenuMyInecTBO. OKOHYATEIbHbIA BBIOOP AHaMe-
Tpa CKBAXKHHbI MOATBEPKIAETCS SKOHOMIYECKAMH PAaCcYeTAMH C YIETOM Ipen-
MYIIIECTB OT MOBBILIICHNS CTENEHN IPOOJIeHHS PN YMEHbIICHMH THAMETPA CKBa-
JKHMHBI M 3aTpaT HA OypeHHe, BHIEMKY, TPAHCIIOPTHPOBAHHE M MEePePaOOTKY 1O-
JIE3HBIX HCKONAEMBIX.

JIuHaMA conmpoTHBIIEHH MO MoaomBe. [1o sHepTreTHYECKOI TeOpHH pacuyeTa
HapaMeTPOB B3PEIBHBIX PA0OOT JIMHUSI COITPOTUBIICHMS T10 TTOOIIBE TUHEHHO
CBsI3aHa C IMaMETPOM 3apsifa:

W= Bd.

KoadduimeHT B yauThiBaeT CBOMCTBa MacCHBa M B3PHIBYATOTO BEILIECTBA
(em. maba. 2.11).

C yueToM SIBJICHMS TPEIIMHOOOpa30BaHUs MacCHBa IIpU B3pBIBE 3apsima
BB jmHMS compoTuBIeHUS II0 IONOIIBE AO/KHA OBITh paBHA BEJIMYMHE
pamnyca TpelImHooOpa3oBaHuA. [IpakTWuecKM MWHHMMAJIbHOE 3HAYCHUE
JINHUW COIIPOTUBIICHUS II0 TIOOOIIBE OIPEHC/ISIeTCS M3 Te€OMETPHUECKMX
MapaMeTpoB yCTyma, M:
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W=hctgdt +c,

rae /1 — BBICOTA YCTyMa, M;
Ol — yroJ 0TKOca yCTyIIa;
¢ — paccTOSTHWE OCU BEPTUKAIBHOW CKBAaXWHBI OT BepXHEW OPOBKU
YCTYTIa, M.

SKCHepI/IMCHTELT[I)HI)IG NCCICOO0BaHUA ITOKA3bIBAIOT, YTO OIITUMAJIbHAA BE-
JIMYMHA JIMHUHN COITPOTUBJICHUA I10 IMTOOOIIBEC COCTABJIACT

Wonr = 35dckp.

B 3aBrCUMOCTH OT TMHUU COMPOTUBIICHUS MO MOJOIIBE PACCUUTHIBAETCS
paccTosiHe MEeXy CKBaXXVHAMU U PsIIaMU U Macca 3apsiioB.

PaccMotpenue BiusiHus W Ha pe3yssrat Ipo0JieHUs] MacChBa LEIeco00-
pa3HO HayaTh C JUHUM HAUMEHBIIETO COMPOTUBIIEHUS, T. €. HAUMEHBIIIETO
pacCTOSSHUSI MEXIY LIEHTpaMU psiia CKBaXXWH U OJHOW M3 CBOOOTHBIX TMO-
BepxHocTell. DU3nuecKuii CMBICT 3TON BETWIWHBI 3aKJIIOYAETCS B TOM, 4TO
10 HAIPAaBJIECHUIO JIMHUW HAWUMEHBIIETO COMPOTUBIEHUS paduaibHbIe Tpe-
IIWHBI, 00pa3ylolluecs B pe3ybTaTe B3pbIBa 3apsijia, TOCTUTAIOT B MEPBYIO
ouepenpb oTkoca ycryna. CienoBaTebHO, 3TOT MapaMeTp OMpeessieT 30Hy
JIPOOSIIEro AeHCTBUS 3apsiaa.

JJ151 CKBaXKMHHBIX BEPTUKATBHBIX 3aPSIIOB Ha YCTYTIE C HAKIIOHHBIM OTKO-
COM JIMHUS HAWMEHBIIIETO COMIPOTUBJICHUS] HAXOAUTCS OJTMKe K BEpXHel ya-
ctu 3apsna. OHa MeHblIe JTUHUUA COMPOTUBJIEHUS IO mofouise. s pa3py-
IIEHU YCTYIa HA MOJHYIO BBICOTY YBETMUMUBAIOT PACXO] B3PBIBUATOTO BELIE-
CTBa, MPUHUMAs B PACYETHBIX BBIPAXEHUSX PAagUyC pa3pylIeHUs] MacCuBa
paqvaibHBIMU TPEIIMHAMU, PABHBIMU BEJIWYWHE JMHWU COMPOTUBICHUS
o noxouise W.

CrenoBatebHO, SHEPTUS CKBAXKUHHOTO 3apsifa, pacCUMTaHHAs MO BeJu-
YMHE HAUMEHBILIETO COMPOTUBIIEHUS, HEAOCTATOYHA [IJIs1 pa3pyllIeHUs] Mac-
CHBa, a YHEPIrusl, paCCUUTAHHAS IO JUHUU COMPOTUBIICHUS MO MOJOIIBE,
He TIOJTHOCTBIO PACXOAyeTCs Ha ApOoOJIeHNE B BEpXHEW YaCTH yCTyIa.

YMeHbllIeHre TOTEPh SHEPTUU WIN MOJIHOE UCKITIOUEHUE UX BO3ZMOXHO:

1) npu UCMONB30BAaHUY ABYXKOMIIOHEHTHOTO 3apsiia B CKBaXUHE;

2) Ipy NPUMEHEHUM KOMOWHWPOBAHHOIO 3apsiia U3 KOTJIOBOIO B HU-

XKHEW YaCTU 1 KOJIOHKOBOTO B BEpXHEN YaCTU CKBa>KUHBI;
3) npu TPUMEHEHUY HAKJIIOHHBIX CKBAXXUH;
4) myTeM cO31aHUS BEPTUKAIBHOTO OTKOCA.
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Ilepewiii cnocob MpuMeHSIeTCSl Ha Kapbepax B Halllell cCTpaHe U 3a pyoexxom
¥ JOCTaTOYHO TTOJTHO OCBEIIlEH B CTielManbHOl ntepaType. OH OCHOBaH Ha
pa3ITINK CBOMCTB B3PBIBUATHIX BEIIeCTB. B HIDKHE! YacTy 3apsiia B3pbIBUATOE
BEIIECTBO C 00JIce BEICOKOI MOITHOCTBIO THITA AMMOHHTOB, a B BEepXHEH ya-
CTH — B3PBIBUATOE BEIICCTBO C MEHBIIIEI MOIMHOCTBIO THIIA TPAHYJIUTOB. DTO
TO3BOJISIET IIPW OTJHOBPEMEHHOM WHULIMUPOBAHWUU BepXHEUM M HIDKHEH da-
CTel 3apsiga UMETh pa3HbIe pagruyChl 30H pa3pylIeHUsI MacCUBa ISl HIDKHEH
U BepxHel yacteit ycryna (puc. 2.12).

Puc. 2.12. Cxembl 0AHOPOAHOIO 3apsaa (a), KOMOUHUPOBAHHOIO U3 Pa3HbIX TUMOB B3PbIBYATOrO
BeLLeCTBa (6), KOTNIOBOMO U KOMOHKOBOIO 3apsja (8): 1 — 3apsaj 04HOM0 B3pbIBYATOrO
BeLLeCTBa; 2 — 3apsf Apyroro B3pbIBYATOro BELLECTBa;

3 - 3a60ika.

Bmopoii cnoco6 B HacTosilliee BpeMsl HAXOAUT PaCIpoOCTpaHEHUE B CBI3U
C MpMMEHEHUEM Ha Kapbepax OYpOBBIX CTAHKOB OTHEBOTO OypeHMUsI, C TIOMO-
IIbI0 KOTOPBIX MOXHO OYpUTb CKBaXXWHBI C pasiWYyHbIMU AUaMeTpaMmu
o riayouHe. 3apsia ISl HXKHER 4acTH YCTyIa paCCUUTBIBAIOT KaK KOTJIOBOM —
M0 JIMHUU HAMMEHBIIIETO COMPOTUBICHMUS, AJIS1 BEpXHE — KaK KOJTOHKOBBI
JIOTIOJTHUTETbHBIN.

IIpuMeHeHre HAKJIOHHBIX CKBaXKUH ITO3BOJISIET YMEHBIIUTb JUHUIO CO-
MPOTUBJIEHMS IO MOIOLIBE 10 JIMHUY HAMMEHBIIETO COMTPOTUBJIEHUSI, €C/TA X
OypsIT mapajieJIbHO OTKOCY YCTYIIa, MOBBICUTh 3(D(EKTUBHOCTh MCIOJIb30Ba-
HUS HEPTUU B3pbIBYATOTO BEILIECTBA BCJIEACTBUE YMEHBIIEHNS BETUUMHBI Me-
pebypa CKBaXKMHBI, 00ecrieueHUs pacyeTHOTO yIjla 0TKOCA YCTyMa MOC/Ie B3phI-
Ba M YMEHbIIEHUs BEJIMYMHbBI pa3Baja TOpHOI MacChI.

B aTom ciyyae

Wiy = csinOl.
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

B peabHBIX YCITOBUSIX Kaphepa MpUMeHeHNEe HAKIIOHHBIX CKBAXKWH 3aTpyIHe-
HO U3-3a CJIOKHOCTU KOHTPOJISL UX MAPAJUTESIbHOCTH B Py U HEMapaJUIeIbHOCTH
10 OTHOIIIEHUIO K OTKOCY YCTyTa. Berencreue clioxHOM KOHGUTYpaIiy JTMHUN
BepxHeli OpPOBKM YCTYyIa OPUEHTALUS 110 KOHTYPY OpOBKY B paiioHe OypeHus Ofl-
HO MJT HECKOJTBKMX CKBAsKIH MOXET TIPUBECTH K CYIIIECTBEHHBIM OTKJIOHEHUSIM
OT pacyeTHOTO PACCTOSTHUST MEXITy CKBAKMHAMMU B HUKHE YaCTH, YTO BBI3bIBACT
YXyALIEHUe IPOOJIeHUS TOPHOW MACChl U «ITPOPA0OTKU TTOAOIIBbD».

OpueHTaIMIO HaTpaBIeHUs HAKJIIOHHBIX CKBaXXWH HEOOXOIUMO TTPOBO-
JIATH TT0 HATIPaBJISIIONIEMY TPOCY, KOTOPBIN TTPOTSATUBAIOT BIOJb Psifa OyPOBBIX
CKBaXXWH C TIOMOIIBIO MapKIIeHIepCKNX MHCTPYMEHTOB.

BepTukaabHBINM OTKOC MOXKET OBITh CO3/IaH CIOCOOOM NPEIBAPUTEIHLHOTO HIe-
neodpasosanua (puc. 2.13).
OH 3akJioyaercs: B TOM, 4TO
BO B3PBIBHOM OJIOKE TMapaj-
JIEIBHO TOCJEAHEMY DPSAY
CKBaXWH OypsIT KOHTYPHBIE
CKBaXXVHBI MAJIOTO AUaMeTpa
Ha pacctossHuu 0,5—0,9 m
JIPYT OT Apyra. DTU CKBAXU-
HBI 3apsIKaloT TUPJISTHIAMU
U3 TIATPOHOB aMMOHHUTA
Ne62KB, mpuBsS3aHHBIX K
NeTOHUPYIOIIeMY IIHYpY.
ITpoctpaHcTBO Mexnay 3a-
psilaMu M CTeHKaMM CKBa-
KWH 3aIlOJIHSIOT MeJKOM
3a00MKOW WM TECKOM Ha
MOJIHYIO TJIyOUHY.

JnuHy 3a00MKM MeXIy

BEPXHUM TIATPOHOM U YCTHEM
CKBXWHBI TTIPUHUMAIOT PaB-
HoOil 2—4 M. Insg yMeHblue-  Puc. 2.13.Cnocobbl yBennyeHus aeKTMBHOCTA MC-
HUS TPEIIMHOOOPA30BAHUS B MOMb30BAHNS 3HEPrN MYTEM MPUMEHEHMS,
IyOVHE MaccuBa 3apsi TIpy- HAKMOHHbIX CKBXMH (a) W NyTEM B3pbIBAHMS
KUMAIOT K CTEHKE CKBaXKH- BEPTUKATIbHBIX 3aPS0B C NPeABAPUTENBHBIM
Hbl, OOpaIlleHHO! B CTOPOHY LieneobpasoBaHuem (6):
B3pbIBaeMoro 06jioka. 3apsi 1 — HanpasnawwwmiA Tpoc; 2 — CKBAXWHbI
IUIA 1esieobpa3oBaHUsT MOX- B3PbIBHOMO PbIXNEHUsS MECUBA; 3 — KOHTYpHas
HO B3pbIBaTh 3a0JIaTOBPEMEH- CKBAXMHA; 4 — NaTPOH aMMOHWTA; 5 — [IETOHU-
HO, 10 OypeHUsl OCHOBHBIX PYIOLLNIA LLIHYD
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CKBaKVH TSI IPOOJICHMST MacCHBa, VTN BMECTE C OCHOBHBIM 3apsiIiOM, KOTOPEII
VHUIIAPYETCS C 3aMEUICHIEM: B TIOJTYCKAIBHBIX ITOPOIAX CO CKOPOCTBIO HE MEHEE
100 M/c, a B CKaJTbHBIX — CO CKOPOCTEIO 75 M/C.

DusnyecKast CyITHOCTh 3TOTO CII0C00a 3aKITI0YAeTC B TOM, UTO B pe3yJIbTra-
Te TIPeIBapUTEIIEHOTO B3PBIBAHHS 3apSOB B KOHTYPHBIX CKBaXKITHAX 00pa3yeT-
¢ MUKPOIIIETb, OKOHTYPUBAIOIasl B3phIBAEMBIN OJIOK. B3phIBHEBIC BOJHEI OT
OCHOBHEIX 3apsI0B IPOOJICHUS MAaCCUBA SKPAaHUPYIOTCS TNTOCKOCTRIO 3TOI TIe-
JIA ¥ He TI03BOJISTIOT TPEIMHAM ITPOHUKATh B ITyOb MaccuBa. Pa3pyirennst Mac-
CHBa OT KOHTYPHBIX 3apsIIOB IIPAKTUICCKH HE TIPOMCXOINUT BCISACTBIEC MaJIOM
Macchl 3apsiia v neMiupoBaHus 3a00MKOI1 MO BCeil TIyOMHE CKBAXUHBI.

ITocie BEIEMKM B30pBaHHOI TOPHOI MacChl OTKOC YCTYIIA OCTaeTCs TIpaK-
THYECKH BEPTUKATHHEBIM.

BepTukanbpHBIII OTKOC NPU UCKIIOUCHWN IPOHUKHOBECHUS TPCIIMH
B IJTyOb MaccHBa MO3BOJISIET ¢ HAMOObIIEH 3(D(PEeKTUBHOCTHIO UCMOIb30BaTh
SHEPTUIO B3pBIBA B3PHIBYATOTO BEllleCTBa Ha APOOJICHIE MAacCHBa M obecIIe-
YUBaTh HANEXHOCTH ITOJYUCHUS HEOOXOAMMOIO COCTaBa TOPHOM MAacChI
M0 KPYITHOCTH B3PHIBOM CKBaXXKMHHBIX 3aPSIIOB.

BonpmmM HETOCTAaTKOM 3TOTO CIIOCO0A SBISETCS YBEIWUYCHHE 00ObeMa
OYpOBBIX pabOT, OMHAKO OOIIME 3aTpaThl KOMIICHCUPYIOTCS 3a CUET YMEHbB-
IIEHUS pacXo[a B3phIBYATOTO BEIIECTBA HA APOOJIEHNE MacCHBa.

TexHonmornyecku 3ToT cnocod Xopolo oTpadotaH. OH MpUMEHSIETCS 111 3a-
OTKOCKH OOPTOB Kaphepa, IMMPOKO MCTIOIL3YETCS TIPH CTPOUTEITHCTBE KOTIIOBA-
HOB, B TPaHCIIOPTHOM M THUIPOTCXHWIECKOM CTPOUTEILCTBE, TPU KOTOPOM
CKBAXXWHBI IJIT 3a0TKOCKM IIOBEPXHOCTU YCTYIIA OYypAT ITON HEOOXOTUMBIM
YIJIOM JIJ1sT 00€eCTIeYeHIST YCTOMIMBOCTH O0OpTa Kaphepa MIN KOTIIOBAHA B IICJIOM.

ITepedyp ckBaxkunbl. C TUHWEN COMPOTUBIICHUS 1O TIofolBe W cBsizaH
napameTp OypoBBIX paboT — MiyOrHa rnepedypa CKBaKMHBI.

IlepeGyp ocyliecTBsI-
0T C LEJbI0 MPOopadOTKU
noaoiBbl. OH OCHOBaH Ha
JIeiCTBUU 3apsiia B MACCU-
BE, B pe3yJbTaTe KOTOPOTo
oOpasyeTcs BOpPOHKa
< B3pbIBa C yIjIoM pactsopa 'V
| (puc. 2.14). B nanHoMm ciy-
yae JMHUS HAaUMEHBIIETO
COTIPOTUBJIEHUS MPUHU-
MaeTcs KaK paInyc BOPOH-
Puc.2.14. Cxema K onpefenexuto rmy6uHbl nepebypa KM B3pbiBa, a TIJaybuHa

ILn
<

133



10.U. Anucmpamos, K. IO. Anucmpamos

nepebypa /, — Kak DIyOWHa 3aJIOXKEHUS 3apsiia. Yol pacTBOpa BOPOHKHU
B HOPMAJIbHBIX YCJIOBUSIX 3aBUCUT OT CBOMCTB MAacCHMBa M MAcCChl 3apsia.
OnHako (hakTU4ecKH oOpa3oBaHMe BOPOHKU paspyllIeHUs B 30He Tepedypa
ropasno cioxHee. B HacTosiiiee BpeMsT ee OMPENEISIIOT MO SMITMPUISCKUM
3aBUCUMOCTSIM C YUYETOM JIMHUU COIPOTUBIIEHMS 110 HOAOLIBE W U yaelabHO-
IO pacxojia B3pbIBYATOrO BEIECTBA ¢, M:

I, = 0,5gW.

Bemmunna 3a60iiku. Vicxomst 13 pacCMOTPEHHOTO SIBJICHUST IEHCTBUST B3PhI-
Ba B3PBIBYATOTO BEIIECTBA B MACCUBE U 334U MTOJTyYEHUST HEOOXOAUMOTO CO-
cTaBa TOpPHOI Macchl B 3a00€ JTd SKCKaBallvK, BeIMYMHA 3a00MKH, B KOTOPOI
00pasyeTcsl 30Ha HEPETYJIUPYEMOro IpOOJIEHUsI, HE TOJDKHA TPEBBIIIATh pa3-
Mepa HerabaputHoro Kycka. C Ipyroil CTOpoHBbI, pU pa3paboTKe HUXee-
KallleTo TOPU30HTA BEPXHSISI €r0 YacTh MPEACTABISIeT COOOU pa3pylIEHHYIO
3apsiiaMu B Tiepedypax CKBaXKMH BBIIIEIEXAIero Topu3oHTa 30Hy. CienoBa-
TEJIbHO, BEJIMYMHA 3a00MKM CKBAXXWH Ha STOM TOPU3OHTE MOJDKHA OBITh
He MeHee BeJIMUYUHBI Iepedypa.

IMoBbiieHne >dgdexrTa BbIMOTHEHUS (QYHKIWU «3allUpaHUs» 3apsaa
JIOCTUTAETCS TPUMEHEHUEM CAMO3aKJIMHUBAIOLIEHCS 3a00K1 B BUIIE TPEX
HeOOJbIINX 3aPSI0B B3PhIBYATOrO BELIECTBA, PACTIONIOKEHHBIX B MaTepralie
3a001K1 Ha PACCTOSTHUU TPEX AUAMETPOB CKBAXUHBI APYT OT ApYyra U B3pbI-
BAaeMbIX OMHOBPEMEHHO C OCHOBHBIM 3apsIOM.

Haunyynimm MaTepuanioMm 3a00MKU SBISIOTCS TTACTUYHBIE OBICTPOTBEP-
JIeIoIIMe MaTepUaibl TUTIA TUTICOBBIX PACTBOPOB WJIU PacTBOPOB U3 OBICTPOC-
XBaThIBaKoIllerocs 1ieMeHTa. D@ dekTrBHa 3a00iiKa U3 ChIITyYUX MaTepuaioB
¢ 60BIIUM yIEeNIbHBIM BECOM — TeCKa, IEOHS U3 MJIOTHBIX TOPHBIX MOPO/I.
Xopoline pe3yabTaThl JaeT UCTIOIb30BaHKE BOASHOMN 3a00MKY B OJIUATUIIE-
HOBBIX 000JI0YKax, KOTOpasi MOMUMO CBOMX (PYHKIMII MO3BOJISIET YMEHbB-
LT 3aMbIJIEHHOCTh BO3yXa MOCJE B3phIBa.

Certka ckBaxmuH. [Ipenbimyire mapamMeTpsl ObITH PACCMOTPEHEI ¢ TOUKH
3peHUSI AeHCTBHUS OMMHOYHOTO 3apsiaa BO B3phIBAEMOM cpefie ¢ IByMsI 0OHa-
JXKEHHBIMHM TOBepXHOCTAIMU. Ha Kapbepax Ijis IMOATOTOBKMA TOPHOM MAacCHI
B OOJIBIIIOM 0OBEeMe NPUMEHSIIOT B3pBIBAHWE CEpHU 3apsa0B, KOTOPEIS
BO B3pEIBAEMOM MacCCHBE HEOOXOIMMO pacCMaTPUBaTh BO B3aMMOICICTBUM.

CorracHO TeOpUH B3phIBa IIPH OMHOBPEMEHHOM B3PBIBAHUHU JBYX COCETHIX
3apsIIOB, PACITOIOXKEHHBIX Ha PACCTOSTHUY, BO3HUKAIOT OOJIBIIINE TT0 BEJTMINHE
10 CPaBHEHUIO C OMMHOYHBIM B3PBIBAHMEM PACTATUBAIOIINE HATIPSDKEHUSI, YTO
YBEJIMIMBACT ACHCTBYE B3PBIBAa HA OTPBIB TOPHOI MACCHI IO TMHUM CKBaXKWH.
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Pacuer paccTosiHUSI MeXIy CKBa-
XKUHaMU 0a3upyeTcss Ha Mpearotio-
XEHUU, 4YTO pacIIpOCTPAHEHUE Tpe-
IIWH OT B3pbIBa 3apsaa B3pbIBYATOTO
BEIIECTBA 3aKAaHYMBAETCId Ha pac-
CTOosTHUM a = 2 W, rne sHeprus ynap-
HOM BOJIHBI CTAaHOBUTCS paBHOM
YAETbHOU 3HEPTUM TI0JISI B 3TOU 30HE
(puc. 2.15). Tlpu B3pbIBE ABYX 3apsi-
JIOB pa3pylIeHNE B MACCUBE B HaITpa-
BJICHUM JPYT ApyTa 3aKaHYMBAETCS B
TOYKE MaKCUMaJIbHOTO paauyca 00-
paszoBaHusg TpewuH. OcTaTouyHas
SHEpPTUSA KaxAaoro 3apspa, Iio
B.K. [llexypauHy, cKJIagbIBaeTCs
MpHY YCJIOBUHU, UTO CyMMa ee OyneT 10- . >
CTaToOYHa IS 00pa30BaHUS TPELLIUHBI A ! //,'h
ellle Ha HeKOoTopylo BeauuuHy. Ecimn 2
NPUHATh, YTO OCTATOYHAsd 3SHEPTUS
KaXIIOTo 3apsaa MpUu HAJIOXKEHUU co-  Puc. 2.15.Cxema K pacyéty napameTpos
CTaBJISIET TIOJIOBUHY MTEpBOHAYaIbHOMN CETKN CKBXMH: @ — [1Ba 3apsiAa Ha
3aTpayeHHON Ha TpelKrHOOOpa3oBa- paccTosHAM MaKCUMANIbHOTO pa-
HUWE, TO PaAWyC PacHpoOCTPaHEHUS anyca n 06pa3oBaHus TPELMH; O
TPEIIVH OT OJHOTO 3apsia B CTOPOHY — TO XKe Ha PaccTosiHUM C Y4ETOM

JIPYTOTO COCTABIISIET OCTATONHOI SHEPrM 3apsaa;
B — T0 e NPY1 MHOFOPSAHOM LLax-
V2R. MOTHOM PacronoxeHun 3apsaa

Torma paccTostHUEe MeXIy 3apsiaaMu OyaeT

a=R_+2R=241R .

Paccrosinue MCXKIAY pAaaMu Ipyv HiaxMaTHOM PACITIOJIOKECHNHN CKBAa>XWH U
OOHOBPCMCHHOM MX B3PbIBAHWHN M3 3TUX XKC COO6pa)K6HI/IIL/'I COCTaBJIACT

b=2,1Ry,
HpI/I KBaz[pamoﬁ CCTKE U KOPOTKO3aMCIJICHHOM B3PbIBAHUN MCXKY pAdaMun
b=a=241Ry,
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B rocnemHeM cirydae HECKOTbKO YBETMIMBAETCS TIOIIAIb HEPETyTUPyeMO-
T0 IpobneHus (Ha puc. 2. 15 3awumpuxoeanuas niow,ads), OMHAKO TOT HEIOCTA-
TOK YCTpaHSIETCSI IPYTUMHU CIIOCO0AMM YIIPABJICHUS B3PBEIBHOTO pa3pyIleHUS
MaccuBa. BeencTBrie OOBIIOTO pacCTOSHUS MEXIY PSIAaMU TP KBaapaTHOM
CETKE PaCTIONOXEHUSI CKBAXXMH YMEHBIIIAeTCsl 00beM OYpOBBIX paboT.

B mpakTiKe 0ypOB3PBIBHEIX pa0OT paCcCTOSHIE MEXAY 3apsIaMK pacCyu-
TBEIBAIOT Ha OCHOBAHUHW 3MITMPUICCKIX JAHHBIX, TP KOTOPBIX 32 KPUTECPUH
IEUCTBUS B3phIBa IPUHNMAIOT Ka4eCTBCHHBIN ITOKa3aTelb (TJI0X0e, YIOBIIe-
TBOPUTEJIBHOE WU XOpolllee ApoOIeHue).

PacueTHble 3aBUCMMOCTH 151 OTIpee/IeHNUST pAaCCTOSIHUSI MEXIY CKBaXKU-
HaMM U psiiaMU Clieayloliee:

a=0,8-1,49)W,

b= (0,9—1)W — nipu KopoTKO3aMe1JIECHHOM B3pbIBAaHUU;

b=0,85W — npy MTHOBEHHOM B3pbIBAHWU U IIAXMATHOM PaCMOJIOXEHUN

CKBaXKMH.

Hudps nepen W — KoadduLimeHT cOMMKEeHNUST CKBaXXUH (OTHOCUTEIb-
HOE pacCTosTHUE MEXIy 3apsiiaMu), o0o3HavaeTcsl 0ykBoit m. Ero BeimunHa
3aBUCHUT OT CBOMCTB MaccHBa, TpeOyeMOi CTeleHU Apo0aeHus, TTocaeaoBa-
TeJIbHOCTU B3pbIBaHUS 3apsSiA0B U T. 1. MeHbllre 3HaYeHUs] M MPUMEHSIOTCS
JIJISI TPYAHOB3PBIBAEMBIX TTOPO/I.

DKcNepruMeEHTaIbHbIE MCCAEA0BAHMSI TOKA3bIBAIOT, UTO ONTUMAaJbHOE
3”HaueHue m = 0,85.

BspeiBuatbie BemecTBa. Ha Kapbepax MCIOIB3YIOTCS CAEAYIONIAE BUIBI
B3pbIBYATHIX BEIIECTB:
<> TIOpOLIKOOOpa3Hbie (AaMMOHMTBI, aMMOHAJIbI, JETOHUTHI);
<> TpaHyJIUPOBAHHbBIE (TPAHYIUTHI, [PAMMOHMWTHI);
<> BOJOHAIIOJHEHHBIE WJIHA BONOCOAEPKAIHE (aKBaTOJIBI, aKBAaHWTHI,
Kap0OaToJbl, Up3aHUTHI).

HeKOTOpI)Ie B3PbIBYATBIC BCIICCTBA M3TOTOBJIAIOT HA MECTC UX IIPpU-
MCHCHUA, T. €. HA CaMHUX KapbEpax. B3pI)IB‘IaTI)Ie BCIICCTBA TUIIA I'PAHEC-
MHUTA U MOpOMUTA, COCTOANINEC U3 CMECU FpaHy.HPIpOBaHHOfI aMMUaYHOU
CCIIMTPLI C XKUIAKWUM ITOPpIOYUM KOMIIOHCHTOM, NOCTABJAIOTCA B rOpAYEM
COCTOAHMHU Ha B3pI)IBHOI71 0JJ0K B creuuaabHBIX MalllnHax-TepMocCax.
ITocne 3apAIAKN B CKBAXKHWHAX IMMPpU OCTbIBAHWMW OHU 3aTBEPACBAIOT, 06pa—
3y4d YCTOfIqHBLIﬁ B OOBOJTHEHHBIX CKBaXXMHaXxX 3apdn.

HpI/IMCHeHI/IC TOTO WJIN MHOI'O BMJAa B3PpbIBYATOT'O BEIICCTBA B KOHKPCT-
HBIX TOPHO-TCOJOITMYCCKHUX YCJIOBUAX OIIPCACIAIOT MCXOOd U3 CBONCTB
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TOPHBIX TOPOJ IO TPEIIMHOBATOCTH MAacCHUBa, CBOWCTB B3pbIBUATOTO
BellecTBa (cm. maba. 2.11) iy no pekomeHgauu tpecta «Cor03B3pbIB-
napom» (maba. 2.5).
OCHOBHBIMUY XapaKTepUCTUKAMM B3pPBIBUATOTO BELIECTBA, OINPEALIsIO-
IIMMHA WX CBOMCTBA, SIBIISIIOTCS:
< menaoma 63pbiéa — KOJINYECTBO TEIJIOBOI 9HEPTHUU, KOTOPOE BbIIESI-
eTcs IIPY B3pBIBHOM Pa3JIOKEHUN 1 MOJIb WX 1 KT B3pBIBUATOTO Bellle-
CTBa, KaJI/KT;
< nomenyuaavHan 3Hepeus — padoTa, KOTOPYIO COBEPIIAIOT MPOIYKThI
B3phIBa TIPU aaabaTUIECKOM pacIiIupeHnu, /KT
EBB = 3MT:
rie 3, — MeXaHWYeCcKUit 5KBUBAIEHT Teruia 4,19 JIxx/kai;
T — TemoTa B3phIBa, Kajl/KT;

<> noanas udeaavhas paGoma 63pviea (TeopeTMUecKass pPabOTOCIIOCOO-
HOCTh) — paboTa, coBepillaemasl pacIIMpPSIIOMMMUCS Ta3aMu TIpU
B3pBIBE B3PHIBYATOTO BElECTBa, JIK/KT;

<> yoeabnolii 00sem 2a308 — 00ObEM Ta30B, BBIACISIONINICS TIPU B3pPbIBE
1 KT B3pBIBUATOTO BEIIECTBA, JI/KT;

<> naomHocmes — OTHOIIIEHVE MAaCChl B3PHIBUATOTO BEIECTBA K 3aHUMae-
MOMY UM 00BEMY.

Paznuyatort:

<> naomnocmo 3apsda — OTHOIIEHWE MacChl B3PHIBUATOTO BEIIECTBA K
00BbeMy 3apsTHON KaMephl;

<> epasumempuuecKkyio nAOMHOCMb — OTHOIIEHWE MAacChl B3PhIBYATOTO
BeIllECTBA K 00BEMY, KOTOPBI OHA 3aHMMAET MTPU CBOOOTHOM HAaChITIA-
HHMU B 3apsITHYIO KaMepy;

<> HOpMAABHYIO NAOMHOCMb 63DbIEUANIO20 GeW,eCMed, TIPU KOTOPOIA TIOJTy-
yaeTcst HAaWTydInit 5heKT B3phIBa, I/cM’;

<> ckopocmb demonayuu — CKOPOCTh PACIIPOCTPAHEHUST YIAPHOUW BOJTHBI
BO B3pBIBYATOM BeIllECTBE, KM/C;

<> 6puzanmrocmb — CIIOCOOHOCTH B3PBIBYATOTO BEIIECTBA K pa3pyllu-
TETLHOMY JIECTBUIO B pe3yJIbTaTe yaapa MpOAyKTOB B3phIBa IO Cpefie,
MPUJIETAIOLLIEH K 3apsiy, MM;

<> Kpumuueckuii ouamemp 3aps0a — MAHUMAITBHBIN TUAMeTp LVUTMHIPH -
YECKOTO 3apsi/ia B3pbIBYATOTO BEMIECTBA, IIPY KOTOPOM O0ECTIeUnBaET-
csI HaJIeXkKHast eTo JIETOHALIMS, MM.
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Bce xapakTepuCTUKHU CBSI3aHBI MEXKIY CO00#1, TIIAaBHO SIBIISIETCS TEILIO-
Ta B3pBIBa, KOTOPAsI 3aBUCHUT OT XUMHUUECKOTO COCTAaBa M COCTOSTHUSI CAMOTO
BeIlleCTBa WM cMecH. BemmamHa OpM3aHTHOCTH IIPOITOPIIMOHATIBHA CKOPO-
CcTU AeToHaluu. PaboTocnocoOHOCTh MPOMOpLMOHANIbHA TEIUIOTe B3PhIBa.
Kpurmaeckuii amaMeTp 3apsiaa, CKOpOCTh AETOHAIINH U TNTIOTHOCTD B3phIBYA-
TOTO BEIIeCTBA OIPEEIISIOT IPYT Apyra. B3pbiBaHMe 11e71eco00pa3Ho pon3-
BOJUTH IPU MaKCUMAaJIbHOM CKOPOCTH, TaK KaK MpU 3ToM Haubosee aphek-
THBHO PEaIN3yeTCs €ro CBOMCTBO, a 3TO TpeOyeT MCIOJB30BaHMS AUaMeTpa
3apsia, 00eCIIEYNBAIONICTO 3TO YCIOBHUE IS COOTBETCTBYIOIIETO B3PHIBUATO-
ro BemecTBa. [Ipy cOBpeMEHHBIX CpeACTBaX OypeHUs Ha Kapbepax 3HaYeHIe
KPUTUICCKOTO THaMETpa IIPaKTUUECKU He BIIMSICT Ha BBIOOD THIIA B3PHIBUYATO-
ro BEIeCTBA, TaK KaK KPUTHYECKMIT TUAMETp HMCIIOJIb3YeMBIX Ha Kapbhepax
B3PBIBYATEIX BEIIECTB 3HAYMTEIEHO MEHBIIE. [10BBIIIICHNE TNIOTHOCTH 3apsi-
J1a B3pBIBYATOTO BEIIECTBA IPUBOIUT CHAYAJIa K IIOBBIIIIEHUIO CKOPOCTH AETO-
HaIlUM, a 3aTeM, TI0CJIC TOCTVKCHNS KPUTHIECKOU TDIOTHOCTH, pe3KO TTafacT.
IlepeymioTHeHIE B3pEIBUATOTO BEIIIECTBA B 3apsie IIPUBOINT K IIEPEXOmy Ae-
TOHAIIMU K TOPSHHUIO, a CJIEI0BATEIBHO, K «OTKa3y» eTo B3pbIBa. B xapakTepu-
CTHKAX B3PBIBYATHIX BEIIECTB U MHCTPYKIIUSIX IO MX TIPUMEHEHHIO PEKOMEH-
JiyeMasl TUIOTHOCTD 3apsDKaHUs YKa3bIBaeTCH.
II10THOCTE 3apsiaa ompenessseT BMECTUMOCTh CKBAXKIHBI, KT/M
e= Ldonc,
4

rae d — IMaMeTp CKBaXKWHBI, M;

A — rpaBuUMeTpHUecKas ILIOTHOCTb BEIIECTBA, KI/M°;

O — KO3 PULIMEHT 3aTOHEHMS, VTSI TPAHYJINPOBAHHBIX W JIBIOIIMXCS

B3pBIBYATHIX BEIIeCTB O = 1.

Ilpy B3pBIBHOI TOATOTOBKE KpUCTAIOCOAEPXKAIIel pydabl (KMMOepIuTa,
CJIaHIIEB U Jp.) K BBIEMKE Ul YMEHBIIICHUST Pa3pyllieHrus] KPUCTAUIOB TIOT-
HOCTb B3PBIBYATOTO BEIIIECTBA YMEHBIIAIOT T0OABIEHNEM B HETO TPaHy IMPOBaH-
HOTO TIEHOTIOJIMCTEPOJIa IMaMeTpoM 6—7 MM 1 ruIoTHOCTho 0,015—0,03 T/cM®.
O0pasyouuecs TaKuM 00pa3oM HU3KOIUIOTHBIE B3pbIBUAThIE BElllECTBA IO-
3BOJISIIOT, TIOMMMO COXPAaHHOCTU KPHWCTAJIOB, CHU3UTHh PACXON CaMOTO
B3pBIBYATOTO BEIECTBA, CHU3UTH BBIXOA MeJakux (0-100 MM) U KpymHBIX
(6onee 800 mM) (ppakiuii, yMEHBIIUTh LIUPUHY pa3Baja TOPHON MaccChl
U pa3pylIeHUE MacCHBa 3a KOHTYPOM B3pPBIBHOTO OJI0Ka.

7151 pa3pylieHust MPOYHBIX U BI3KWUX TOPHBIX TIOPOJT TPUMEHSIIOT B3PBIB-
yaThle BEIECTBA C BHICOKOW OPM3aHTHOCTHIO, T. €. OOJIAMAIOIINX XOPOIIUM
JPOOSIIINM NeHCTBHEM.
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711 OTpbIBa KPYITHBIX OJIOKOB 6€3 IpO0JIeHUS TPUMEHSTIOT HU3KOOPU3aHTHBIE
B3pbIBUATHIE BEIIECTBA, O0JIANAI0NINE METATEIBbHBIM ICMCTBHEM (TUIIA TTOPOXA).

ITpu BBIOOpPE B3pHIBYATOrO BEUIECTBA YYUTHIBAIOT SKOHOMUYHOCTh MO~
TOTOBKM TOPHBIX MOPOJ K BbIEMKE B 1IesioM. YeM Kpermue mopoja v OoJIbliie
3aTpaThl Ha OypeHue, TeM liejecoobpaszHee MPUMEHEHUE 0oJiee MOIIHBIX,
XOTA U 60J1ee TOPOTUX B3PBIBYATHIX BEIIECTB.

MHorue npocTeiilire B3pbIBUATHIE BEIIECTBA XOTS U HE 00JaJaloT BbI-
COKVMMM Ka4eCTBEHHBIMU TOKa3aTeIsIMU, HO JEIIEeBbIE, JETKO IMOATAI0TCS
MEXaHU3UPOBAHHOMY 3apsIKaHUIO U TTORTOMY HauboJjiee MPeArnoYTUTEbHBI
TPU MAaCCOBOM MPOU3BOJICTBE B3PBIBHBIX PA0OT.

B ciy4ae, ecnu o xapaktepy AeHCTBUS IJISI TOCTKEHUS ONPEIETCHHBIX
pe3yJIbTaTOB B KOHKPETHBIX YCIOBUSIX MOAXOIST HECKOJIBKO TUIIOB B3pbIBYA-
TBIX BEIIECTB, TO OKOHYATEIbHBIN BEIOOP MPOU3BOIAT UCXOAS U3 SKOHOMMU-
yeckoi 3((HEKTUBHOCTH C yYETOM CTOMMOCTU B3phIBYATOrO BEILIECTBA, 3aT-
paT Ha JOCTaBKY €ro B Kapbep, OypeHUe 1 3apsKaHUe U pacXoJ0B Ha Apo0dJie-
HUe HerabapuToB.

Konctpykuus 3apsanoB. /{151 B3psIBaHUS CKBAXXWH Ha Kapbepax MPUMEHSIIOT
3apsiasl (puc. 2,16):
<> CIUIOLIHBIE (a, 0); -
<> paccpenoToYeHHbIe MHEPT-
HOI 3a00MKON — MECKOM,
MEJKUM 1eOHeM, MeHO- w
TUIaCTOM (8); 3
<> paccpenoToueHHbIE BO3MYIII-
HBIMU TIPOMEXYTKAMMU (2);
<> cocTose 13 JBYX THUIIOB
B3PBIBUATOTO BEIIECTBA (0); 8
<> COCpenoTOYEeHHbIE (KOTI0- 1
BbIE) (e); 2
<> mapHOCONVXKEHHbIE (JC);
<> TUIOCKME (3);

<> durypHbie(u — m).

HavMeHee TpymoeMKuMm Mo
3apsKaHUAI0 U TMOAHAIOIINUMCA
MOJHOW MEXaHU3aluuu, Kpome
pasMeleHus OEeTOHUPYIOIETO  Puc.2.16. CxeMbl KOHCTPYKLMIA 3apafioB, UCNOMb-
IIHypa U NaTpoHa-b60eBUKa, SIB- 3yeMbIX Ha Kapbepax Ans MOLroTOBKM
JISIETCS CIUUIOLUHOM, OXHOPOAHBIN KPEenKMX ropHbIX MOPOA K BbIEMKE
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

1O B3PBIBYATOMY BELIECTBY 3apsiji IJIMHOU, PaBHOU JIMHE CKBAaXXWHBI MUHYC
3a00M1Ka.

Js MiHUIUUpPOBaHUS 3apsijla B 3aBUCUMOCTU OT TUIIa KUCITOJIb3yeMOTO
B3pBIBYATOTO BEILIECTBA MPUMEHSIOT 3JIEKTPOJETOHATOPHI, JETOHUPYIOIIUIA
IIHYpP WU NaTpOH-00€BUK, KOTOPHINA pacloiaraloT B BEpXHEW WA HIDKHEN
YaCTHU 3apsia Ha ypOBHE MOMOIIBHI YCTYIIA.

MaccuB B 30He 3a001K1 MPU B3PBIBE pa3pylllaeTcs B pe3yJbTaTe MEeTaTe b~
HOTO JICUCTBUS 3apsia, COyIapeHUil KyCKOB U APOOJICHUS UX TTPU NTAICHUN.

B Haieit crpaHe 1 3a py0exkoM IIMPOKO MPUMEHSIIOT KOJJOHKOBBIE 3apsi-
JIbl U3 Pa3HBIX TUTIOB B3PBIBUATHIX BellleCTB. B HUKHE! yacTu 3apsiaa moMe-
IIalT 00Jiee MOIIHOE BOIOYCTOMYMBOE B3PhIBUATOE BEIIECTBO TUIA TPAHU-
TOJIa U aJTIOMOTOJIa JU1s1 006ecTieueHrsI KaueCTBEHHOU MpopaboTKU MOJOUIBHI,
a B BEpXHel yacTh — 6oJiee AeleBoe B3PbIBYATOE BELIECTBO TUITA UTIAHUTA,
TpaHyJIUTa UM TPAMMOHMTA.

PaccpenoTroueHHbIe MHEPTHOW 3a00MKOI 3apsiabl TPUMEHSIOT B pa3HO-
MPOYHBIX MOPOJAX, pa3Mellas UX B Hanbosiee Kpenkux ciosix. B Hux peanu-
3yeTcs siBeHUe UHTep(EepeHIIMM yIapHbIX BOJIH OT B3PbIBAa YaCcTeil 3apsioB.
ITpu ofHOBpEMEHHOM WHULIMMPOBAHUHU OTAEJIbHBIX YACTEW MPOUCXOIUT HA-
JIOXEHUE YIaPHBIX BOJH B TOPU3OHTAIBHOM IJTIOCKOCTH.

Hcnonb3ys aHAJIOTHIO SIBJIEHUS paCIPOCTPAHEHUS U HAJIOXKEHUS SHEPTUN
YIAPHBIX BOJIH OT COCEHUX 3apsIIOB, MOXHO PACCUUTATh BEJIMUUHY BO3TYII-
HOTO MPOMEXYTKA. DKCIEPUMEHTAIbHBIMU UCCIIEIOBAHUSMU YCTAHOBJIEHO,
YTO B CTOPOHY TOPLIEBBIX YacTell OT B3pbIBa CKBAXWHHOTO 3apsijia pa3pyuie-
HUE paCTIpPOCTPAHSETCS Ha BEJIMYKMHY, paBHYIO 4—5 nramMeTpam 3apsija, cie-
JIOBATEJIbHO, C YYETOM 30HBI HAJIOKEHUSI SHEPTUHU YacTeil 3apsiia B CKBaKUHE
BeJIMYMHA BO3AYIITHOTO MTPOMEXYTKA COCTABUT 0KOJI0 10 mramMeTpoB 3apsiaa.

Ha HekoTOophIX Kapbepax BO3MYIIHBIA MPOMEXYTOK 3aMOTHSIOT MEHOILIA-
CTOM, U3TOTOBJISIEMBIM HEMTOCPENCTBEHHO B MOMEHT 3apsiiIKU. DTO TTO3BOJISI-
€T u36exXaTh CaMoro OOJIBIIIOTO HEAOCTATKA 3aPSIOB C BO3AYIITHBIMU ITPOME-
XYTKaMM, 3aKJII0YAIOIIETroCcsl B CIOXHOCTM M HEMEXaHU3UPOBAHHOCTH HX
WU3TOTOBJIEHUS Ha Kapbepe.

B nocnenHee BpeMs OJIy4WJIM paCIPOCTPAHEHUE PACCPETOTOUYECHHBIE 3a-
pSIbl MHEPTHOW 3a00MKOM W BHYTPUCKBAXXKWHHBIM 3aMEJICHUEM KaxKIOu
yactu 3apsiaa (puc. 2.17). Tlpu B3ppIBaHUM CHayvasla BEpXHEW 4acTH 3apsiaa
JIOCTUTAETCS yay4llleHre pabOThl HUXKHEH YyacTu, T. €. CO3JaHUe CBOETrO poja
KacKaJHOTO pa3pylUICHUsI MACCHUBA YCTYIA; MPU B3PbIBAHUU CHAYaJIa HYKHEN
YacTH 3apsaa U MUIMceKyHaHoe 3amemiernue (10—15 Mc) BepxHeit — co3na-
HUE 3aXKMMa WY TPUTPY3KU B3pbIBAEMOro MaccuBa ycTyrna. OcobeHHO 3¢-
(bEKTUBHBI 3TU KOHCTPYKIIMU 3apsiiOB B PA3HOMPOYHBIX MO BBICOTE YCTyIa
ropojax.
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PanvoHaibHOE COOTHOIIIEHUE
MEXIy BECOM BEpPXHEro 3apsua u
HwxHero 1/2—1/4. BemuuuHa
MpOMeXYTKa U3 MHEPTHO 3a00¥i-
KM MEXIy 3apsiiaMU MMPUHUMAET-
cd B CKalbHBIX Topomax (f>14)
8—15 d,, B mopozax cpenHei Kpe-
noctu (f= 8—14) 10—20 d,, u no-
JycKabHBIX (f<8) 15-25 d,.

ITpu 3HAUUTENTBHOI BETMYMHE
JIVHUU COTNPOTUBJIEHUS MO TIO-
JOIlIBE, KOraa HeIb3s JOCTUYb
HE0OX0UMOT0 APOOJIEHHUS ITyTEM
YMEHbIIEHUsT KO3 huliMeHTa
cOmmkeHust cKBaxxuH m 10 0,6, a  Puc.2.17.CxemMbl paccpenoToyeHHOro 3apaga C
NpUMeHEeHUEe HAKJIOHHBIX, KOT- BHYTPUCKBXXEHHBIM 3aMeAneHneM:
JIOBBIX 3apSIIOB WU YBEJIWUYEHUE a — Npy B3pPbI3BaHUU «CHU3Y»;
JraMeTpa 3apsiia HEBO3MOXHO, 6 — Npu B3PbIBAHUM «CBEPXY>;

JUIS TIEpBOTO pSa WCTIOJb3YIOT 1 — 3a6oiika; 2 — 3apsaa B3PbIBYATOMO Be-
napHoCcONMKeHHbIe 3apsabl. Mx LUECTBA; 3 — [ETOHUPYHOLLNE LLIHYPbI;
pasMelalT B MacCUBE Ha pac- 4 —Tpy6ka; 5 — K3[LL; 6 — netoHarop
crossHu 3—10 nuaMeTpoB 3apsi-

noB. PaccTosiHue Mexy nmapamu B psily TPUHUMAIOT HECKOJIBKO OoJIbliIee,
YeM MpU OAUHOYHBIX 3apsiaax (1,8—2,2).

Ecnu pa3BepHyTh MO HAMpPaBICHUIO JUHUU HAUMEHBIIETO COMPOTHUBIIE-
HUS TApHOCONIMXKEHHbIE CKBAXXUHBI, TO BTOPasi CKBaXXMWHa OT OTKOCa YCTyIIa,
B30pBaHHas ¢ MUKpo3aMmemieHnueM 1—2 mc, Oynet paboTaTh Kak Obl B 3aXKK-
M€, aHAJIOTUYHO JEUCTBUIO B3phIBa MIPU MOANOPHON CEeTKe, yaydinas Apoo-
JIeHWE U MpopabOTKy MOIOIIBHI.

OddexT mapHOCOIMXKEHHBIX 3apsIIOB UCIOJIb3YEeTCS B METOlie pa3Menie-
HUS 3aP4J0B B MyYKe ¢ KOJMYECTBOM CKBAXKMH n. B 3TOM cilydyae 5KBUBaJIEHT-
HBII TUaMeTp 3apsiaa Myyka, MM
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rne d, — IuaMeTp 3apsiiia OMHOW CKBaXKWHBI, MIT;
1 — KOJIMYECTBO CKBAXXWH B IMTyJKeE.

Paccrosinue mexny 3apsinamu B myuke (1,3—1,5).
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Inockue (cm. puc. 2.16) u purypHBIE 3apsabl IO CBOUM JIEHCTBUSM aHa-
JIOTUYHBI TTAPHOCOIMKEHHBIM. BBITIOTHEHNE X BO3MOXHO TOJBKO B CKBa-
>KMHAX MaJIoro AMaMeTpa, MpoOyPEeHHBIX C paCIMPeHUEM CTaHKaMU TEPMMU-
yeckoro OypeHus. [1pu 3TOM [UTsT TUTOCKMX 3apsiioB paciiipeHre TTPOU3BO-
JIATCST B TIPOIOJIBHOM HaIlpaBJIeHUH YCTyMa J0 JTUTITUIeCKON (hOpMBI Tpr
rmoabeMe OypoBOTO MHCTpYMEHTa Oe3 BpallleHUs, 1T QUTYPHBIX 3apsIoB 00-
pazyioT ceprudecKue MOoJ0CTH Ha HECKOJIBKMX YPOBHSIX IO TITyOMHE CKBaXKH-
HBI OCTAHOBKOW Ha HEKOTOpPOE BpeMsI TombeMa OypoBOTO MHCTpYMEHTa 0e3
BBIKJTIOUEHUsI ero BpaineHus. Hanboee a(hheKTMBHO MpUMEHEeHNE TUTOCKUX
3apsiIOB C COOTHOIIIEHHUEM OOJBIIION W MaJIoi Mmojyocei aynurnca 2:1-3:1.

Bce paccMoTpeHHBIE KOHCTPYKIIMU 3apsiiOB MOXHO OOBETUHUTH B TPU
TPYIIITHL.

Ilepsas epynna — BepTUKaIbHBbIE U HAKJIOHHBIE CKBaXKWHHBIE CTUTOITHBIC
U paccpeloTOYeHHBIe 3apsinbl. Mi3MeHeHNe BO3MEWCTBMSI SHEPTUM B3phIBA
MOXET OBITh JOCTUTHYTO 3a CUET MPOCTPAHCTBEHHOTO PACTIONOXEHUST CaMUX
3apsIIOB MJTM X OTAETbHBIX YacTel.

Bmopas epynna — BepTUKAIbHbBIE CKBaXXWHHBIC 3apsabl C BHYTPUCKBA-
KUHHBIM 3aMeIJIEHeM, KOMOMHMPOBAaHHBIE U3 Pa3HBIX TUIIOB B3PHIBYATOTO
Marepuaia u mapHocomkeHHbie. CUIIOBBIE TTapaMeTpPhl JeHCTBUS SHEPTUT
B3pBIBA U3MEHSIIOTCST B HMX TIOJ0OPOM THIIA B3PHIBUATOTO BEIIECTBA WITU U3-
MEHEHUWEM TT0JIOKEHUSI IETOHATOopa.

Tpembs epynna — purypHbie 3apsiibl, OT IIOCKOTO 3apsiia 10 KOHyCOOOpa3HO-
ro. TpeOyeMbie MmapamMeTphbl UMITYJIbCA B HUX TOCTUTAIOTCST M3MEHEHNEM (hOpMBbI
3apsIHON MONTOCTH, a, CJIEJOBATEIbHO, KOJTMYECTBA B3PbIBYATOTO BEILIECTBA B HEA.

2.9. CIIOCOBBI 1 CPEICTBA B3PbIBAHNA 3APA10B B3PbIBYATBIX BEHHIECTB

CriocoObl B3pbIBaHUSI PA3/IMYAlOT B 3aBUCUMOCTU OT TPUMEHSIEMBIX
CPEACTB B3pbIBAHUS: IO BeJIMUYMHE WHTEPBAIa MEXIY B3pbIBAMU OTIEIbHBIX
3apsIIOB WIJIW TPYII 3apsiioB; MO PACITOJNIOKEHUIO 3apsiioB B pa3pylIacMoM
MACCUBE — OIHO-, IBYX-, TPEXpsiIHOE U MHOTOpsigHOE. [1o BennurHe uHTep-
BaJla MEXIy OTHEJbHBIMU B3PbIBAMU PA3INYAOT MTHOBEHHOE, KOPOTKO3a-
MEIJIEHHOE U 3aMeIIJIEHHOE B3PbIBAaHHUE.

CpencTBamMy B3pbIBaHUS SIBJISIIOTCS KaICIOIb-A€TOHATOP W OTHETPOBO/I-
HBI HYp. B HacTosee BpeMs 1Sl MPOU3BOACTBA B3PBIBHBIX PabOT AOMY-
IIEHBl TPU TUMA KalcClOJeH-IeTOHATOPOB, BBITYCKAEMBIX B COOTBETCTBUU
¢ F'OCT 6254-62:

< B amoMuHueBol riwib3e KII-8A (a3ua-teTpuiioBslit),

< B MeaHoi — KJI-8M (rpemMy4epTyTHO-TETPWIOBBIIA),

142

Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

< B OymaxHoii — KJII-8b (B kauecTBe MHULMUPYIOLIETO BeIlEeCTBA
MPUMEHSIOT 00a COCTaBa).

OrHenpoBoAHBIN HIHYP BbiTyckaeTcss B cooTBeTcTBUU ¢ OCT 3470-55 ¢
MapKHUPOBKOW:

< acdansrupoBaHHbIl — OIIA,

< nBoitHol acdansrupoBaHHbIi — OLLJIA,

<> mnactukoBbiit — OLITI.

CepalieBMHA COCTOUT M3 ABIMHOTO Mopoxa. {uameTp OrHempOBOIHBIX
ITHYPOB COCTaBJIsIeT 5—6 MM, pacueTHasi CKOpocTh ropeHust 1 cM/c. OrHe-
MPOBOJHBIN IIHYP MPU B3PBIBHBIX pad0TaX 3aKUTAIOT C TOMOIIBIO TIEIOIIEro
¢uTnig, oTpe3ka OTHEMPOBOJHOIO ITHYpa W MaTPOHYMKA JJISI TPYMHITIOBOTO
3axuraHus. I1aTpoHYnKu NMpeaCcTaBsSIOT CO00 OyMaxXHbIe TWIb3bl HA 8—38
OTPE3KOB OTHETIPOBOAHOTO IIIHYPA CO CJI0OEM MTOPOXOBOTO BOCTUIAMEHUTEIb-
HOTO COCTaBa.

3axuraTesbHON TPyOKOW HA3BIBAIOT OTHEMPOBOAHBINA LIHYP, COEAUHEH-
HBI C KamncrlojeM-IeTOHaTOpoM. MWHMMalbHas JJIMHA 3aXKUTraTeIbHOU
TpyOKU (M)

Imin= (niy 1),

Ie 1 — YUCJIO0 MOJKUTAHUIM;
1, — BpeMs Ha ogHo nomxuranue (5—10 c);
{ — BpeMsI Ha OTXOJl B3pbIBHUKA B YKpbITUE (He MeHee 60 ¢);
V — pacyeTHasi CKOPOCTb TOPEHMUS LIIHYpa.

ITpu 3axkuranuu 6oJiee YeThIpeX 3axKUraTeIbHbIX TPYOOK JIJIsI KOHTPOJIS 3a
BpeMECHEM 3aXXKWTaHUs TIPUMEHSIOT KOHTPOJIbHBIC TPYOKU, M3TOTOBISIEMbBIC
U3 KarCloJisi-aeToHaTopa ¢ OymMaxkHo# ruib3oii. [IIIHypbl KOHTPOJIBHBIX TPY-
0OK JOJKHBEI ObITh Ha 60 CM KOpOYe CaMOro KOpPOTKOIO ILIHypa B 3apsiie.
B3pbIB KOHTPOJIbHON TPYOKH H3BEHIAET 0 HEOOXOAUMOCTH YAAJIEHHA B3PbIBHUKA
B 0e30macHoe MecTo.

boesurxom Ha3bIBAIOT TAaTPOH B3PHIBYATOIO BELIECTBA, WJIM IIAIIKY, COE-
JUHEHHBIN C 3aKUratesibHOM TpyOKoli. B3phIB nmaTpoHa-00oeBUKa nepeaaeT-
CS BCeMy 3apsly B3pbIBUATOTrO BEIIECTBA.

I1pu anekTprUeCcKOM criocode B3pbIBaHUSI OCHOBHBIM CPEICTBOM SIBJISIET-
cs aaexkmpodemonamop. 1o BpeMeHHM cpabaThIBaHUSI 3JICKTPOACTOHATOPEI
pa3INyaroT:

<> MTHOBEHHOTO JeiicTBust D/1,
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< KopoTKo3amemieHHoro 31K 3,
<> 3amemyieHHoOro aeiictBust D13/,

HDaexmpoe3pviénaa cemov COCTOUT U3 MATUCTPATIbHON U paclpeeIuTe N b-
HOW CeTH U 3JIeKTPONETOHATOPOB. Pacuer ceTu 3aKkitouaeTcsi B onpenejeHuu
0OLIET0 COMPOTUBIIEHUS CETU U CUJIbI TOKA, 00ECTIeUnBAIOILIET0 TapaHTUPO-
BaHHOE MHUIIMMPOBAHWE KaXKIOTO 3apsa.

IMpu GONBIIIOM KONMYECTBE OMHOBPEMEHHO B3PHIBAEMBIX 3apsIIOB TIPH-
MEHSIOT 21eKmpoocHesoe 83pbléanue, TPV KOTOPOM MaTPOHUYMK ISl TPYMIIO-
BOTO 3aKUTAHUSI BOCIUIAMEHSIIOT 3JIEKTPUUECKUM CITOCOOOM.

Ha xapbepax mpu MacCOBBIX B3pbIBaX MIMPOKO UCTIONB3YIOT MTHOBEHHOE
Y KOPOTKO3aMEJIEHHOE B3PbIBAHUE OeMOHUPYIOUUM WHYDOM.

B aTtoMm ciydae uMmmynbe K 3apsimy TTOIBOAUTCS 4Yepe3 NEeTOHUPYIOITUIA
LTHYP, CEPAIIEBUHA KOTOPOTO COCTOUT M3 BHICOKOOPU3AHTHOTO B3PHIBYATOTO
BEIIEeCTBa-TIHA, CO CKOPOCTHIO leToHAIMH 6,5—7 KM/C.

JleToHUpPYIONIUIA IITHYP B OTJIMYME OT OTHETTPOBOIHOTO MMEET B OIJIETKE
KpacHbIe HUTH, a TIPY TIOJIMXJIOPBUHUIIOBOM 000JI0YKEe — KPACHBIN 1IBET.

B3phIB rpaHyIMPOBAaHHBIX B3PHIBUATHIX BEIIECTB MIPOU3BOIUTCS IETOHU -
PYIOLIUM LIHYPOM Y€pe3 nampoH-60esux, TPOTUIOBYIO WX TPOTUJI-T€KCOoTe-
HOBYIO IIANIKY. 3aMelyIEHUE TIPU 3TOM CITOCO0e B3PhIBAHUS OCYIIECTBIISIETCS
nupotexHuueckum pese K3II.

ITocaenoBaTeIbHOCTD M IPABUJILHO BHIOPAHHDII CIIOCO0 B3PHIBAHMS 3apPSA/I0B
JIOJDKHBI o0ecneyuBaTh KayecTBEHHOe NpodjeHue u (hopMupoBaHue pasBaia

TOPHO¥i MacChl ONpe/eJIeHHbIX pa3-
a 55 0 55 o0 @ o0 35 MepOB W NpPH HEOOXOIMMOCTH Ce-
AN AAN A A\ JIEKTHBHOE pa3/iejieHde M0JIe3HOro

HCKONAeMOro B PyIHbIX 32004X.
[Ipu omHOpsimHOM pacmoJio-

6 w 35 0o 3 s 35 0

A RN A AN JKEHUW 3apsIoB TIPUMEHSIIOT TP
WFWTNW WWWTPT ‘] CXeMBbI B3pPBIBAHUS C 3aMeIUIEHU-
€M: 4epe3 CKBaXWHY, BOJIHOBasl U
6 0 35 S w w0 135 150 (manroBas (puc. 2.18). Ymyuue-
AARAA A A A HME APOOJEHUS] B 3TUX CIIYdasix,
WICXO[ISI U3 TEOPUU IEUCTBUS 3apsi-
Jla B MacCHBe, TOCTUTAETCS 32 CUET

Puc. 2.18. CxeMbl B3pbIBAHUA C 3aMeANIEHNEM 0o0pa3oBaHUsl JOMOJIHUTEbHBIX
(ot 0 po 150 mc) npu ofHOPSAHOM MOBEpPXHOCTEN OOHaXXeHUsI OT
PaCcMonOXeHUN CKBXKMNH: @ — Yepe3 B3pbIBa TIEPBOW CEPUU 3apPSIIOB.
CKBaXKMHY; O — BOMHOBAs; B — hNIaHro- HamHoro cioxHee, HO 3¢-
Bast texkTBHEE s ;ApoOJEeHHUsA
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u (hopMupoBaHNS pa3Baia NpUMEHEHHE PA3JIMYHBIX CXeM 3aMe/IJIeHNs1 IPU MHO-
TOPSTHOM PACIOJIOKEHUH 3aPSA0B B MACCHBE.

Paspynienue maccrBa npy IpUMEHEHUH KOPOTKO3aMEJIEHHOTO B3PbIBAHUS
3aKJII0YAETCS B TOM, YTO MPU B3PbIBE OJHOM TPYIIBI 3apsSA0B, HapuMep,
MEePBOTO pslla, YaCTh MacCHUBa MEXIY PSIaMU OKAa3bIBAE€TCS CXATOW B3PbIB-
HOW BOJIHOW, T. €. MPUIPYXEHHON. 3aTeM BOJHOBOE CXATHE MEPEXOIUT
B BOJIHOBOE pacTskeHue. B yactu MaccuBa, OKOHTYPEHHOU MEPBBIM PSIIOM
CKBAaXWH, MPOUCXOJUT OTPHIB TOpHOW Macchl. MHULMMpOBaHUE 3apsiioB
BTOPOW TPYIIIBI B HAYAJIbHBIA MOMEHT, T. €. BO BpEMS CXXaTUs OT B3pbIBa Mep-
BOMU cepuM, MO3BOJISIET YBEJIUYUTD CTETIEHb IPOOJECHUSI, HO C TTOBBIIIEHHBIM
pacxoJ0M B3pBIBYATOTO BelleCTBAa. UHUIIMUPOBAHUE B CIEIYIOLIUI MOMEHT
o0ecreyrBaeT yCIOBUE B3PbIBa 3apsA0B BTOPOTO Psiia aHAJIOTUYHO TIEPBOMY,
T. €. C JOINOJHUTEIbHOW MOBEPXHOCTHIO OOHAXEHWS, HAXONSIIEWUCS Ha
pacCTOSTHUM, PABHOM JIMHUU COMTPOTUBJIEHUS 110 MOJ0IIBE b=W.

B npakTuke OypoB3pBIBHBIX pabOT ciocod 3aMeieHUs BO BTOpoli ase
B3pbIBa UCITOJIB3YETC TOCTATOYHO IMPOKO. CyllleCTBYeT MHOXECTBO CXEM
COEIMHEHUS 3apsIOB C 3aMeIJIEHUEM, MO3BOJISIOIIUX TTOJTYYUTh OJHY, ABE U,
€CJIM HEOOXOAUMO, TPU JOTIOJHUTENIbHBIE TIIIOCKOCTH OOHAXEHUS.

HMHutepBan 3aMenieHus: (MC) MOXHO OMNpeneuTb 1Mo ¢dopMyie mpod.

I'N. TToxposckoro
(V@ =)

v
WJIN 110 BBIPAXKCHUWIO, YIYUTBIBAIOLICMY CBOICTBa MacCHuBa:

3,5 [2(-w)

e

TIle v — CKOPOCTh PacIpOCTPaHEHUST BOJTHBI HATIPSIKEHWIA, M/C;
p — TUIOTHOCTD TOPOJIBI, KI/M®;
f— xoadduimeHT Kperocty Topost 1o pod. M. M. TTpoToabsIKOHOBY;
W — koadduument IlyaccoHna.

Cpenu cxeM coenMHEHMSsT 3apsaoB (cm. puc. 2.7) KIMHOBbIE, BOJHOBbIE
¥ pagMajibHbIe TIO3BOJISIOT 3a CUCT COyOApeHUs pas3IeTaloIINXCs KYCKOB I10-
pOIBI HECKOJIBKO YBEJIUYUTh CTeTICHb APOOJICHUS TOpHO# MaccHl. [Ipu Bpy-
OOBBIX CXeMaX C TOITEPESYHBIM MJTU TTPOIOIBHBIM PACIIONIOKEHNEM CKBAXKITH-
HBIX 3apsI0B YMEHBIIIAIOTCS pa3Mephl pa3Baja.

145



10.U. Anucmpamos, K. IO. Anucmpamos

Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

CKBaXXWHBI BpyOOBBIX PSIIOB UMEIOT:

<> yBenMueHHbI repedyp /= (0,5 — 0,6) W;

<> ymeHbleHHoe Ha 30—40% paccTosiHue MEXIY CKBAXKMHAMU,

<> yBenmueHHBINH Ha 15—20% ynenbHBII pacXoi B3pbIBYATOTO BEIleCTBA.

ITpuMeHeHNEe KOPOTKO3aMEeIJIEHHOTO B3pbIBaHUS Onaromaps 3ddexTy
UHTEeP(EPEHITNN TTO3BOJIIET YMEHBIITUThL CEICMUIECKOE BO3IEHCTBIE B3PHI-
Ba Ha 3MAHUS Y COOPYXKEHUS BOKPYT Kapbepa, 4YTO OYeHb BasKHO TIPU MacCCO-
BBIX B3pbIBax.

ITpn MHOTOKpPaTHOM B3pBIBAHWU HA Kapbepax BeIWYMHA CEHCMUUYECKOM

30HHI (M)
r.=2530.

Ecnu monydyeHHas BeTMuMHaA CEMCMUYECKON 30HBI MEHBIIIE PACCTOSTHUS
IO OXPaHSIEMOTO O0BEKTa, TO OOIMIT 3apsi pa3nessieTcs Ha TPYIIbI, KOTO-
phIe B3pBIBAIOTCS C 3aMeieHreM He MeHee 20 Mc, KOJTMIECTBO KOTOPBIX

103

N= 24 1L(3) G,

I1e F. — BeJIMYMHA O€30MaCHOTO PACCTOSTHUS OT MacCOBOTO B3pbIBa 10 OXpa-
HSIEMBIX 3JaHUNA U COOPYXEHUW OT pa3pylUCHUS] CEMCMUYECKOU BOJI-
HOW, M;

Q — o0mwmit Bec 3apsiia B3phIBUATOTO BEIIECTBA, UCTIOb3YEMOTO B Mac-
COBOM B3pBbIBE;
L — paccTosiHe OT MacCOBOTO B3phIBA IO OXPAHSIEMOIO 00BEKTA, M.

Panuyc Bo3meiicTBUST BO3MYIITHOM BOJIHBI OTIpeesieTcs o hopmyie
—k 3
F= kB03 Q3 >
rie Q; — Macca 3apsiia, KT;
ko3 — KOG OUIIMEHT MPOTOPIIMOHATEHOCTH;
Koz =20—50 ipu Q; < 20 T;
Koz =200 mpu Q3 > 20 T.
J171s1 B3pBIBaHMST CKBAXKMHHBIX 3apsIIOB Ha Kaphepax MIPUMEHSTIOT CIIEAYI0-

1LIME CITIOCOOBI: OTHEBOM, JIEKTPHYECKHIA M IeTOHUPYIOIIUM HIHYpoM (puc. 2.19).
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IIpu orHeBoMm cmocobe wuc-
MOJIb3yeTCst OTHETPOBOIHBIN
IITHYP C KarcCloIsIMA-IeTOHATOpa -
MM, TIPU DJIEKTPUIECKOM — IJIEK-
TPOAETOHATOPBI.

—
B3pbiBaHME AETOHUPYIOITAM
IIHYPOM 3apsiia B3PBIBYATOTO
BEIIECTBA TIPOUZBOAUTCS TIpU
WHUIIMUPOBAHUY €TO CAMOTO Kall- e

CIOJIEM-JIETOHATOPOM OT OTHETIPO-
BOJHOIO IIHYpa WX 3JIEKTPOJe-
TOHATOpA.

Ipy MTHULIMMPOBAHUM NETOHU-
PYIOLLIMM IITHYPOM CIUIOIIHOTO W Puc. 2.19. Cxembl B3pblBaHUS CKBAXEHHBIX 3aps-
paccpeoTOYEHHOTO BO3MYIIHBIM J0B:

MPOMEXYTKOM 3apsiia BO3HUKAET a — LETOHNPYIOLLMM LUHYPOM; O — 3Nek-
MPaKTUYECKM MTHOBEHHO LIWJIMH- TPU4ECKMM CNOCOBOM; B — KOMOMHUPO-
JIPUYECKOE TOJIE HATIPSDKEHUH, KO- BaHHbIM CMOCOGOM;

TOpOE C ONWHAKOBOU CKOPOCTHIO 1 — OrHenpoBOAHbIN LWHYP; 2 — feTO-
pacnpocTpaHseTcs 10 TOBEPXHOCTHA HaTop; 3 — [LETOHNUPYIOLLMIA LLHYD;
obHaxkeHus. Takoil criocod MHULI- 4 — 3neKTpONpOBOAA; 5 — 3NEKTPOAETO-
VPOBAHUST PEKOMEHIYETCS IS 3a- HaTopbI

PSIIOB HAKJIOHHBIX CKBaXXWH M 3a-

PSLIOB BTOPOTO U MOCJEAYIOIIETO PSIIOB CKBAXWH, MPU KOPOTKO3aMeJIEHHOM
B3pPBIBAHUM MHOTOPSIIHBIX OJIOKOB, B KOTOPBIX PAacCTOSTHUE OT 3apsaa Ao
MOBEPXHOCTU OOHaXXeHUsI OJIM3KO K paBHOMEPHOMY I10 BCEil BBICOTE YCTYyIIa.
7151 3apsinoB MEepBOTo psiia CKBAXUH C LEJIBIO JIyYIIeid TPOpadOTKU MOMOIIBbI
YCTyIa TPUMEHSIOT WHULIUUPOBAHUE OT AETOHATOpa, PACMOJIOKEHHOTO
B HWDKHEW YacTH 3apsiaa.

MHupoBaHue rpaHyJIUPOBAaHHBIX U BOJOHAIIOJHEHHBIX B3PbIBUATHIX
BEIIECTB M3-3a X HU3KOW YYBCTBUTEIBHOCTU K BO3OYXKIEHUSIM J€TOHALIMU
TIPOU3BOIUTCS OT NAMPOHO6-60e6UK06 B BUIE HEOOIBIIIOTO 3apsiia aMMOHUTA
Wi crietalibHbIX TpoTuioBbix T-200, T-400, TII-400, TpOTUATETPUIOBBIX
TT-500, TT-1000, TT-1800 vu TpoTriireKcoreHoBbIx miaiiek TT-150, TT-300,
TT-500, B3pbIBa€MBIX HEMOCPEACTBEHHO JETOHUPYIOIIUM IIIHYPOM.

DNeKTpOB3pPbIBAHUE TPUMEHSIOT IJI WHUILMUPOBAHUS 3apsiOoB MpU
BCEX METOJIaX B3PBIBHBIX PA0OT Ha Kapbepax, HO IPU OTCYTCTBUU OMTACHOCTHU
1o OJIYXIAIOIIUM TOKAM U 3JIEKTPOMArHUTHOW WHIYKIIUU JIEKTPOIETOHA-
topamu OJIb 1 B 06BogHeHHBIX yciaoBusx D/AII. 3amenieHue npu 37eK-
TPOB3PBIBAHUN OCYILECTBISETCS CHEUUATbHBIMUA 3JIEKTPOAETOHATOPAMU

N e
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KOpOTKO3aMeJIeHHOro 1 3aMmeayieHHoro aeicteus D3/, BAK3-TIM-15
wim 25 u OAK3-15 wnu 25. T1pu B3pbIBaHUM AETOHUPYIOIIMM IITHYPOM OCY-
mecTBiseTcs 3amemneHue B 10, 20, 35 u 50 Mc cielMaabHBIMU MUPOTEXHU-
yeckumu 3amemutensimu tura K3II. [ omHOBPEMEHHOIO 3aKMTaHUS
TPYIINbI OTHEMPOBOAHBIX IITHYPOB MPUMEHSIIOT 3aXKUTaTe/IbHble MaTPOHUYUKU
nrameTpom 18—41 MM, npencrapistone codboii OyMaKHyIO TUIb3y, Ha THE
KOTOPOIi MOMEILIEH 3aXKUTaTe/IbHbI COCTaB.

MoHTax B3pBIBHOU CETU COCTOUT U3 CJICAYIOIIMX ONepalnii: B CKBaXKUHY
omnyckaercs I (nBa KoHLa TIpy AyOJIMPOBAHHON CETH) C MPUBI3AHHBIM K
LIraraty mpoMeXXyTOUHbIM JeTOHATOpOM. JJIsl MOAKTIOUEHUST K MarucTpaib-
HBIM JIMHUSIM OCTABJISIIOT KOHLIbI JJIMHON 1,5—3 M, cunTas OT YCThsl CKBaXKU-
HbI; MOCJIe 3apsKaHUs U 3a00KHU CKBaXKMH OT 320051 MPOKJIaAbIBAIOT Marv-

crpajibHble TuHuu I (B cooT-

L VS B B9 BP S BETCTBUU CO CXEMOW B3pBIBA-
HUS); K MarucTpajbHbIM JIH-

d 44 4444 7 HusaMm otpe3ku I u3 ckBaxuH
d 4 d d d J 2 MOAKITI0YAIOTCSA HeTocpen-

4
Vel ar Sy 2oy v S0 4 -éﬂ CTBEHHO WJIM Yepe3 MUPOTEXHHU-

yeckoe pesie (B 3aBUCUMOCTH OT

MIlIIIIIIIIIIIllllllll]lllllll|l||||||l|] cxeMbl B3pbIBaHUs). [lociemo-
BaTEJIbHBIM BKJIIOYEHUEM HEC-
é 4 KOJIBKUX IMAPOTEXHUYECKUX
dd d dd 4 d peJie co3aaeTcs J1Ioboe 3aMenie-
Ve ile” Qv a7 G B 2 Hue (puc. 2.20).
d°d°d°d 44 d ] I
apaMeTpbl pa3Bajia B30pPBaH-
HOI TOPHO#I MACChI TOJDKHBI 06ec-
p , TeYMBaTh O€30MACHYIO U BBICOKO-

2

e e e
(T T

MPOU3BOAUTENBHYIO pabOTy 3K-
CKaBalIMOHHOTO 000PYIOBaHUSI.
Pacuet mpuHsbI passaia (M)
MpU OJHOPSITHOM PaCIoJioXe-
HUU CKBaXuH (puc. 2.21) mipo-
Puc. 2.20. MoHTaXHble CXeMbl KOpOTKO3amefseH-  M3BOIMTCS MO popmyJie:
HOTO B3PbIBAHUS MPU NOMOLLM NUPOTEX-

HWYECKUX pene: 2(c+hctgoc)(k h—h )
a, 6 — NopALIHOE B3PbIBAHMWE; B — NOCHe- R= P P,
[l0BaTENbHOE; hP
1 — NUPOTEXHUYECKOE pene;
2 — 3NeKTPOLETOHATOPbI rie R — mwupuHa pasBaia
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B30PBaHHOW TOPHOW Macchl OT rf_ﬂ

HIKHE OPOBKU YCTYTIA, M; \ )( 53

C — paccTosIHME OT BEpXHEH s
OPOBKH YCTYIIA IO CKBAXUHBI, M; - P
h — BeIcOTa ycTynNa, M; &

0L — YTOJI OTKOCA YCTyTa, Tpaxyc; o«

kp — KO3pGUUMEHT pasphIXIe-

HUSI TIOPOJIBI B pa3Bajie; A R

hp, — BBICOTA pa3Bajia B30PBaH-
HOW TOPHOM Macchl, M, Puc. 2.21. Cxema pacuera ILIUPUHBI pa3-
hy = (1-1,5) hu; BaJla (M) MpPU OTHOPSIHOM
hy — BBICOTA YEpNaHMS IKCKa- PAaCTIONIOKEHUN CKBAXKH
BaTopa, M.

Dra (popMmyna BeIBeleHa U3 YCIOBUSI paBEHCTBA TUTOIIACH pa3Bajia rop-
HOW Macchl 3aX0JKe B IIEJIUKE ¢ YIeTOM KOd(MdUIIMEHTa pa3phIXJIeHNs, T. €.

S =S8k wnn Ahk =1[A+(A+R)]h,
p 3 p p 2 p

R=2TA T/
h

P

TOrAa 2,4A(k h—h )

TIe A = c + hctga,
R 2(c+hetgo)( hklD —hp ).
h

P
[1py1 MHOTOPSIIHOM B3PbIBAHUU
A= b(n—1) + ¢ + h-ctga,
R 2[b(n—1)+ c + hetgou(hk, — h, )]’
h

P

o€ n — KOJINYCCTBO pAOOB CKBAXXMWH.

[IInpuHa pa3Basia TOpHOI MacChl TP B3PhIBE CKBAXKMHHOTO 3apsiia 3aBH-
CUT OT CBOWCTB TOPHBIX TIOPOIl U MAacCUBa yCTyNa W MPaKTUYECKU OT BCEX
mapaMeTpoB OYPOB3PBIBHBIX Pa0OT.

Omnuprdecku 10 «CoI03B3pHIBIIPOMY» IIMPUHA pa3Baja MOXET OBITh
ompeseneHa mo (popmyie

R=5¢Wh,
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a IIe ¢ — YOSJNbHBIN PacXod B3phIBYATO- /
A / / ro BEIECTBa, KI/M°;
- \% ,/ a A\/ W — nvuHUS CONPOTUBJICHUS TI0 i
N TOMIOIIIBE, M.
| Araass
Rl :_ W MpaxTtuuecku R = (0,5 —0,6)A. &
iIEPEREA) WccnenoBanus HampaBIeHW, CHITBI & R
a1 MMITYJIbCOB YacTeil 3apsAA0B KaxXIoro u = =
TIF \\ BO B3aMMOJIECTBUY C COCETHUM 3apsi- ez E
NN \— JIOM B DSy TIpU NETOHAIIMW Y KUHEMa- m o wls =
T TUKE NBWXEHUS KaxXAOTO 3JeMEeHTa B g & 3
27 OJIOYHOTO MaccuBa MpPHU B3PbIBE 3apsi- > ey L[ N S
: JIOB MOKAa3bIBAIOT CIOXHYIO KapTHHY [EE s K =
z paspyleHnud U WX IOBUXEHHWE B TIPO- = S % ; |4 % %
ST cTpaHCTBe (puc.2.22). Hanboapmuii nM- =[5 ‘: = i_Jg? = g 2
\33 N NyJIbC MOJIYYAlOT OJIOKH, HAXOISIIHECS = : <[ I § < 5 §
NAEW Ha NPAMOii JMHAM HAMMEHBILEro COmpo- e AEEEER 4 S 8
Symgmgn TuBJeHus. CorlacHO OaJTUCTUKE OH 5 : S eE s qg
OyneT onpeaessiTh HaubOobIIMI pa3eT - ; 2= =& g%% %
KyCKOB, a CJIeIOBaTEeIbHO, W IINPUHY sl EEEdE e o
Puc. 2.22.Cxema AMHaMIUYecKoro pasBana (puc.2.23). SE== 1 Q x
BO3JENCTBUS B3pbIBA HccrnenoBanue 3aBUCUMOCTHU TIUPH- _ ElEEEH §
CKBXXWHHOTO 3apsafa Ha HBI pa3Baja TOPHOW MacChl TIPU B3PBIBE ] g
3NeMeHTbI YCTyna: CKBaXXMHHOTO 3apsiia OT OCHOBHBIX Ta- S
a— B npochune; 6 — B nnaHe paMeTpOB B3PBIBHOTO Pa3pyIIeHUs] Mac- 8
CVBa TTOKa3bIBAIOT, YTO IIMPUHA pa3Baia @ S 3
yeeauuusaemcs npuy: yBeIMIEHUN TUaMeTpa CKBaXKMHHOTO 3apsiia, JJTMHBI 3a- L — ' : =
0OIKHM, MOIITHOCTH B3PHIBYATOTO BEILIECTBA, BHICOTHI YCTYIIA, U YMEHbUIAEMCS W, g geE m‘wiﬁ =
npu: yMEHBIIEHUY yTJIa HAKJIOHA CKBAXKWH, YBEJTMUCHUU PACCTOSTHUSI MEXITY TR j = 3
CKBaXXWHAMM B PSIIY, BEIMUMHBI BO3IYIITHOTO TTPOMEKYTKA B PACCPEIOTOUEH- I EHEHERARER ]
HBIX 3apsiiax, TUHUYM COMTPOTUBIICHUS TIO TIOMOIIBE U TNIOTHOCTH TOPHBIX TO- §§ § NEEONERE alals - 2
pon (puc.2.24). BEEERREBEERRNERE N
BoicoTa pa3Bajia pacTeT IPU B3pbIBE KAXIOTO MOCIEAYIOILEro psiaa, Ha- S5 8|8 | RIBIS |5 RIS B8 |& ||~
EEREEREEERERRERES
YWHAsl CO BTOPOTO, BCJEACTBME TOTO, YTO MPOCTPAHCTBO JUISI Pa3MEIeHUS S e
pa3Bajia TOPHOI MacChl C COOTBETCTBYIOIINM KOA(P(PUIIMEHTOM OTpaHUYEHO BHEEEEEEE
(puc. 2.25). B aTOM cilydae BBICOTY pa3Bajia (M) IIpU B3pbIBE BTOPOTO psiaa
MOXHO OTIpeNeUTh 0 hopmMyJie
o A - u,
hy=h, +m' H 7
P p b+W 82,
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Puc. 2.24. Cxema K onpeieneHunio KUHeMaTnyeckux napameTpoB B3pbiBa B 3aBUCKMOCTY OT:
a — NHbI 3a601KN; 6 — BENNYWUHBI BO3MYLLIHOMO NPOMEXYTKA; B — yIMa 0TKoca ycTyna

| ~ AN
\NANE I\
= SO\ \ 3]\ (&
Y
b 1 b 1 b6 | w R
I I/4 T

Puc. 2.25. Cxema K pacyéTy BbICOTbI pa3sana npu MHOTOPALHOM B3PbIBAHWM
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BricoTa (M) pa3zBajia TOpHOI Macchl TTOCTIE B3pbIBa TPETHETO Psia

ho—h 4 bh(kp -1) . h(kP —1).
pPp! b+W b

ITpu MHOTOPSIAHOM B3pBIBAHUI BBICOTA (M) TTOCIEAHETO Psia #

b o<k +bh(kp—l)+h(kp _l)(n—2),
/4 b
Izie hp1 — BBICOTA pasBajia TOPHOM MacChl TIPM B3PBIBE TIEPBOTO psijla CKBa-
KWH, M;
1 — YUCJIO PpSIIOB CKBAXKUH;
h — BBICOTA YCTYTIA.

DT 3aBUCUMOCTH BBIBEICHBI M3 IIPEAIIOIOXECHUS, YTO TP B3PBIBE TIPH-
pallleHre BBICOTHI pa3Bajia Kaxaoro psina oynet bi(ky-1) v ypoBeHb pasBajia
MpEeabIayIIEro U MocaeayIOIero BeIpaBHUBAIOTCS (puc. 2.25), T. e.

Ah(b+W) = bh(ky—1),

OTKyZa IpYpalIeHUe BHICOTHI pa3Basia (M)
A bh(k —1).
b+W

ITpu pacyeTe KoaruuecTBa psiIoB CKBaXKUH HEOOXOAUMO OMPEAECTUTD BbI-
COTY pa3Bajia OT ePBOTO Psila CKBAXWH, KOTOPasi IPUCYTCTBYET BO BCEX pac-
YETHBIX (hOpMyIax /.

ITo mpaBuaM Ge30MaCHOCTH OHa JOJDKHA ObITh B Mpenenax iy, = (1-1,5)
hy.

ITpy MHOTOPSITHOM B3pbIBAHWU BBICOTA pa3Bajia OT CJICAYIOILIETO PSIa YBEIU-
yuBaetcs. Ecu npruHATE BBICOTY pa3Bajia OT IIEPBOTO psiia PABHOM BBICOTE Yepra-
HUSI 3KCKABATOPA My = Mg max, TO MOXHO TIOACYMTATD NPY KAKOM YHUCIIE PSIOB
BBICOTA pa3Bajia JOCTUTHET MAKCUMAJTBHO JTOTYCTUMOIA A, = 1,5hy:

g 0Shb b
h(k,~1) b+W

Hcxonst n3 TeXHOJIOTUYECKOTO YCIOBHS, UTO BECh pa3BaJl TOPHOU MacChI
B 3aXOJIKE JTOJIKEH OBITh 9KCKAaBUPOBAH KPATHBIM YMCJIOM 3aXOIOK 9KCKaBa-
TOpAa, T. €.
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b(n—1)+W+R = 1,5R,y N,
MOXHO OITPEACINTDb BO3MOXKHOC KOJIHMYCCTBO PAOOB CKBAaXMH BO B3phbIBac-

MOM OJIoKe 1SR, N—W—-R
n="-—1— 4]

U IIUPUHY (M) 3aXOAKU B3PBIBHOTO OJIOKA IO LIEIUKY:
A=1,5Ryy N-R,

rae Ry y — paaMyc yepraHus 9KCKaBaTtopa Ha ypOBHE CTOSAHMUS, M,
N — KOJTMYeCTBO 3aXOMOK IKCKAaBaTOpa, MPUHUMAEMBIX 110 TEXHOJIOTH -
YECKUM WJIM TPAHCIIOPTHBIM YCJIOBMSIM TS 9KCKaBalluy pa3Bajia Top-
HOI MaccChl TIOCJIe B3phIBa MAaCCUBA;
R — mmmpuHa pa3Baja ropHOI MacChl TTPU OTHOPSITHOM B3PBIBAHUU.

KonuyecTBo psimoB n, MOJMYyYEeHHBIX IO 3TOW (hopMyse, HEOOXOOUMO
CPaBHUTH C PE3YJIbTATOM PAaCUETOB KOJMYECTBA PSAOB MO JOMYCTUMOI BBICO-
Te pa3Bajia TOPHON MacChl U MPUHSTH MEHbIIIEE 3HAUCHUE.

Ecnu B npon3BOACTBEHHBIX YCIOBUSX U3BECTHA IIIMPUHA 3aXOAKU 10 1Ie-
JIVKY, TO UCXOs U3 ycsioBUsi A = b(n-1)+W HeobxoauMoe KOJIMYECTBO PSAOB
BO B3pbIBAEMOM 0JI0KE MOXHO ONPEAETUTH 0 (hopMyJie

A-W

n= +1.

2.10. BTOPUYHOE JIPOBJIEHUE HETABAPUTHBIX KYCKOB TOPHO MACCBI

M3-3a HEIOCTATOYHOTO yUeTa CBOMCTB B3phIBACMOTO MAaCCHBa TP pacue-
Te TTApaMeTPOB B3PBIBHEIX PA0OT MJIM B CIIydae HU3KOTO KaUeCTBA WX BHITION -
HEHMS BO B30OPBaHHOM rOpHOiT Macce 00pa3yloTcs KPYITHBIE KyCKH, KOTOPBIE
3aTPYIHSIOT paboTy BRIEMOUYHO-TIOTPY30YHBIX MAIIIMH, YACTO IIPUBOIS K I10-
JIOMKE PYKOSITE! M CTPEJT 9KCKaBaTOPOB.

HerabaputHbele KycKHM IIpA pa3pabOTKe ILIOXO B30PBAHHOTO MAacCHBa
CKJIAIMPYIOTCST Ha paboyeil TJIolagKe 3KCKaBaTopa M MOABEPTaloTCs BTO-
PUYHOMY JIPOOJICHUIO MeXaHu4ecKum cnocobom (C TIOMOIILIO TUAPABINIE-
CKOro 6yTo0051), 63pbl6HbIM VIV 2AeKMPOPU3ULECKUM.

Mexanmgeckuii cioco0. [inpapmmaeckre 6yrodoon 000pyIyIoTCcsT Ha 6a3e
TUAPABINIECKIX DKCKaBATOPOB MaJIbIX MOIEEH Ha KOJIECHOM XOay M 3(-
(GEKTUBHO MPUMEHSIIOTCS I pa3pylleHUs HerabapuTOB B IOJYCKATbHBIX
OCaJOYHBIX TTOPOAAX.

154

Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

ITpu sKcKaBalv TOPHOU MacChl TUAPABINYECKHAM SKCKABaTOPOM JAPO0-
JIeHUEe HerabapUTHBIX KYCKOB BO3MOXHO COpachIBAHUEM KX Ha CIelUallb-
HYIO METAJUTMYECKYIO TUIUTY, Macca KOTOPOU JOJIKHA ObITh MPUMEPHO B 3 pa-
3a 0OJIbIIIE MacChl HerabapuTa, WM COpachblBAaHUEM Ha HerabapuT METaUIM-
YecKOTO Ilapa, KOTOPBI 3aXBaThIBAETCS YEJNIOCTHBIM KOBIIOM CaMOroO
3KcKaBaTopa. [IpobiieHue Herabapura mapoM He TpeOyeT JOMOJTHUTETbHBIX
MEXaHU3MOB U CPENICTB U MO3BOJISIET pa3pylIaTh €T0 He BBIHUMAS U3 3a0051.

B3psiBHOIT cnocod npobieHusT HerabapuTa TpeaycMaTpruBaeT TTpuMeHe-
HUE 3apsI0B B3PbIBUATOTO BEUIECTBA B IIIITypaxX WIK C TOBEPXHOCTU (HAKJIA/ -
HOW 3apsin).

[nypsr nuamerpoMm 32—36 MM GypsIT B HerabapuTe Ha TaKylo TITyOHHY,
YTOOKI 3apsIT pa3MECTUIICS B LIEHTPE (puc.2.26). 3aboiiKa OCYIIeCTBISICTCS TIe-
ckoM. Ipu ucnonap30BaHUM B Ka4eCTBE 3a00KM BOMBI IITyOMHA IIIITYPOB MO-
XeT ObITh MeHblIe. OHa coctaisieT 0,3—0,7 TonuHbl Herabaputa, HO He
meHee 30—35 cM. 3apsin npu ruapo3aboiike BBIMTOIHSETCS U3 BOAOYCTONYM -
BOTO MOIITHOTO B3PBIBYATOTO BEIIECTBA C UHULIMMPOBAHUEM OT JIEKTPOJIETO-
HaTopa WK 3aXuraTesIbHON TpyOku. Bec 3apsima mpruHUMAaETCsS U3 pacyera
25—30 r B3pbIBYATOTO BelllecTBa Ha | M Herabapurta. [locie pa3melleHus B
LIMype 3apsiia OH 3aroJiHIeTCS BOIOW OT ypoBHS 5—10 ¢M OT ycThs 1imypa.
OTO MO3BOJISIET YMEHBIIUTH PA3JIieT MEJKUX YACTHUIl TTOPOIbl, KOTOPbIE TPU
rupo3aboriike o0pa3yoTcs UMEHHO B 30HE YCThs 1ITypa. B mopogax cpeaHei
KPEIOCTU B KAYECTBE B3PHIBYATOTO BEUIECTBA MPU TUAPO3a00IKe MOXKET UC-
TMOJIb30BaThCS JETOHUPYIOIINH IIHYP. B 3uMHee BpeMsi IJTs TpeA0TBpaIllEHUS
3aMep3aHus B BOAY JOOABIISIETCS MOBAPEHHAS COJIb WIM aMMUAYHAs CEJINTPA.
OmacHOCTb pa3jieTa KyCKOB MOPOABI MTPU APOOJICHUM HETrabapuTOB 3apsiaMu

Puc. 2.26. Cxembl B3pPbIBHOMO JP0O6NEHUS HErabapuTHbIX KYCKOB NOPOJbl: @ — ¢ 3a601KOM
NeckoMm, 6 — C 3a60MKON BOLOM, B — HAKNAAHbIM 3aPALOM, I — KYMYNATUBHBLIM
3apsagoMm:

1 — HerabapuT; 2 -—— 3apsj B3pbIBYATOrO BELLECTBA; 3 — 3a60iKa; 4 — AETOHUPYOLLWIA
LUHYP; 5 — KanctoNb-AeTOHATOP; 6 — OrHENPOBOAHBI LUHYP
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B3pBIBYATOTO BEIIECTBA C TMAPO3a00MKON B 2—3 pa3a MeHbIlIe, YeM MpU Ha-
KJIaJHBIX 3apsiaax.

HaknanHoii 3apg1 BBITIOMHSETCS B HECKOJIBKUX BapuaHTax. B mpocteii-
IIIeM CJTydae B3phIBYATOE BELIECTBO C YIeTbHBIM pacxonoM 0,3—0,6 kr/m° ro-
MEIAIOT MoJ 3a00MKy WA NOJUITUICHOBBII MEIIOK C BOIOK U UCITOIb3YIOT
KyMYJISITUBHBIH 3apsif ¢ maccoit ot 0,1 no 4 k.

brnaromapst mpakTUYeCKON HECKUMAEeMOCTU XUIKOCTU WCITOJIb30BaHUE
BOJbI B KAYeCTBE 32001 KM MO3BOJISIET PE3KO YMEHBIIUTD PA3JieT KYCKOB MpHU
B3pbIBAHUU.

Ipn snexTpoduznyeckomM crrocode MperycMaTpruBaeTCst HarpeB OTIEIBHO-
TO yJacTKa Herabapura 3JIEKTPUYECKOUN Tyroi WX TOKaMU BbICOKOU YaCTOTHI.
Bcenencrere yBenmueHUsT 00beMa HarpeBaeMoM 30HBI HeTabapuT paspyraeTcst
OT MEXaHUYECKUX HATIPSKEHUM.

2.11. OPTAHU3AIIUA B3PbIBHBIX PABOT HA KAPBEPAX

B3priBHBIE pabOTHI HA Kaphepax OCYIIECTRISIIOTCS Ha OCHOBAHUY TUTIOBOTO
MPOeKTa OYPOB3PHIBHBIX pabOT TSI 30HBI Kaphepa C OAMHAKOBBIMUA CBOWCTBA-
M. J1J1s1 KOHKPETHOTO B3phIBAEMOT0 0J10Ka COCTABJISIOT MacnopT (puc.2.27) 6y-
POB3PBIBHBIX PA0OT, KOTOPHII yTBEPKIAETCS TIIABHBIM MHXKEHEPOM Kaphbepa.

OCHOBOIf THIIOBOTO TIPOEKTA SIBJISTIOTCSI YTBEPKACHHBIN TeXHUYIECKUIA
MPOEKT pa3pabOTKM MECTOPOKIEHMI, pe3ybTaThl IKCIIEPUMEHTATBHBIX U
TPOMBIIIIJICHHBIX B3PHIBOB, HOBEHWIIINE JIMTEPATypHbIE NaHHBIE, TTPOU3BOJI-
CTBEHHEBIH OIIBIT TTO B3pHIBHBIM pab0oTaM B aHAJIOTUIHEIX YCIOBUSIX 1 EquHbIe
rpaBujia 6€30MaCHOCTH TPU B3PBIBHBIX paboTax.

IIpu cocraBiieHun macrnopra OypoB3pPBIBHBIX PadOT 1iejiecoo0pa3HO UC-
MOJTh30BaTh MaTeMaTUYECKUE MOIEN C ONTUMU3aiueil mapameTposB. [1pu-
Mep aJTOpUTMa pacdyeTa mapaMmeTpoB OYPOB3PHIBHBIX pa0OT TSI OMTHOKOBIIIO-
BOTO 2KCKaBaToOpa, OCHOBAHHBINI HAa SHEPreTUYECKOW TEOPUU pa3pylIeHUS
TOPHBIX MOPOJ MHOTOPSITHOTO (7 PSIOB) OJIOKA, MpeacTaBieH B maba. 2.12.

B macnopte moMuMo pacueTa mmapaMeTpOB B3PBIBHBIX PabOT 00s13aTeTbHO
TPeayCMaTPUBAETCS pacUeT BEJIMUIMHBI OTIACHOI 30HBI TT0 CEICMUYIECKOMY BO3-
JIECTBUIO MAacCOBOTO B3pbIBA Ha 3MaHUS U coopyxkeHUs. Ecmu pamnyc 30HBI
CENCMUYECKOTO BO3MECTBUSI B3phIBA OOJIBIIIE PACCTOSTHUS 10 COXPAHSIEMOTO
00BekTa L, ipeycMaTprBaeTcs pasieieHre O0IIero 3apsiia Ha 9acTv ¢ UHTEp-
BaJIOM 3aMe[JIEHNsI B3PbIBOB MeXXIy HUM He MeHee 20 Mc:
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BMECTUMOCTD KOBIIA E, M2 . . . oo
IIWpUHA KOBIIA B, M

(B=1,2YE) <.

BBICOTA UCPHAHMST Mgy M . o o v ottt e e e e e e e e et ee e
MPOUBBOAUTEIBHOCTD Q CYT, MY/CYT - . v v v e e e e
OypOBOM CTAHOK (€CM OH M3BECTEH) &+ o o v v v v ee e et e eeeaennnn
JUAMETP CKBAKUHBL doyp, M o e veee et eee et et e ie e e e
MPOU3BOIUTEIBHOCTb OYPOBOTO CTaHKA Qg oy M/CYT . oo oo v

B3pbiBuaToe BeLIECTBO:

THIT B3PBIBUATOTO BEILIECTBA . .+« v vt veee et et e e eie e eeeeenen
TMIOJIHA uieanbHas pabora B3pbiBa fop, JIK ... oo oL oL
IIOTHOCTB 3aPSKAHMS A, KT/MS .. ... e,
HayaJlbHasi CKOPOCTh JBUXKEHMSI TOPHOI Macchbl

IPU B3PBIBE, Vo =5+10M/C . ...
KO3 OUIIMEHT MoJIe3HOTo MCIToTb3oBaHusT 3Hepruu BB 1 = 0,04+0,06

TexHnonormyeckue napamMmeTpsl

BBICOTA YCTYIIA A,M o .o et ettt et e e e e e e et e et e e e
YTOJT OTKOCA YCTYIIA Oy TPAIYC - « « v e v e ee et e ee e e ee e e e e e e e e e
0Ge3omacHOe pacCTOSTHUE OT BEPXHEU OPOBKU C, M .. o oo v v e e .
K02 PUILIMEHT pa3pbIXJICHUSI TOPHOI MacChl B pa3Bajie kp ............
BbICOTA passana (h, = I=1,50), M oo
TIOPSTAOK B3PBIBAHMST .« . v et oveve et ete et e e e e e e e e e e
paccTosTHUE OT MacCOBOTO B3PhIBA JI0 OXPaHIEMOTO 00beKkTa L, M. ... ..

IMopssnok pacueTa mapaMeTpPOB B3PDBIBHBIX paboT

1. HeoGxonympblii cocTaB TOpHOfI MacCcChI IO KPYITHOCTH IJIA 9KCKaBaTopa, M.

d =5
® 6,5

2. HeobxonuMasi cteneHb Apo0IeHUs MaccruBa

d
n==°Mnpud_ <la’Cp MpuHUMaeTcs n=1.
cp
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3. ViesnbHast SHeprust Jpo6IIeHIST B HEOOXOINMOI cTerneHn Maccusa, [x/m®:

0,1262,k;
=——XLjop,
w 2F
4. YnenbHasi aHeprus (OpMUPOBAHUS pa3Bajia, HEOOXOAUMOTIO MO TEXHO-

JIOTUY TIpU hp<h, JIok /M3

2
v (c+heigoy(k,h—h,)
Fp = (4’2—) Igk,+lg o .

p

5. PacueTHbIit y[[eanbeI pacxo B3pbIBYATOr0 BCIICCTBA JJIA BBIITOJIHC-
HHA TEXHOJIOTUYCCKUX yc.]'[OBHfI, KI‘/MSZ

:Fﬂ +F.

F.n

BB

HpI/I SHAYUTCIIbHOM YACJIBbHOM pacxodc B IIpEaciaX S5KOHOMMHWYHOCTHU
uenecoo6pa3Ho HCII0JIb30BaTh 00Jiee MOILIIHOE B3pbIBYATOC BCILICCTBO.

Pacyer mapaMeTpoB BRINOJTHSIETCS B IBYX BaprMaHTaXx
Ilepeviii sapuanm: 6GypoBoI CTAHOK BBIOMPAETCS MOCJIe OINpeaeeHUs pac-
YEeTHOW BEJIMYMHBI AUAMeETpa 3apsaa UL MIPUHSTOTO THIIA B3PBIBYATOTO
BEIICCTBA.
6. JIVHUS CONPOTUBIIEHUS T10 TTOIOLIBE, M:
W = c+hctgo.
7. PaccTosiHUE MeXy CKBaXKUHAMU, M:
a=W.
8. PaccrostHre Mexxny pstmaMM ITpH KOPOTKO3aMeIJICHHOM B3pEIBAHUN, M:
b=a.
9. Bpemst 3aMemIeHISI MEXKITy B3pBIBAMU PSIIOB CKBAXKMH, MC:

T=kW
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(k= 3—6, MeHbllIee 3HAYCHUE TIPUHUMACTCS IUTSI KPETTKUX TOPHBIX TTOPOT).

10. BeniuuuHa nepedypa, M:

Iy = 0,5gW.
11. JInnHa CKBaXXUHBI, M:

lews = hH.

12. MunuManbHasl BeIMUYMHA 3a00MKU, M:

13. MakcuMalibHas AJIMHA 3apsiaa B3pbIBUATOrO BEILIECTBA, M:

l3ap = lCKB_ 13'
14. Macca 3apsiga B CKBaxKWHe, KT

P =aWhg.

15. HeoOGxoaumbiit JUaMCTP CIIIOIITHOTIO 3apsiaa B3pbIBUYATOIO BEIIECTBA, M.

d=2]-F .
s T A

16. [InamMeTp CKBaXXUHBI, M:
oy = ds.

17. Ecnu dy; >d; 3apsin paccpenoTOIMBaeTCs:
JUTMHA HIDKHETO (OCHOBHOTO) 3apsna, M:

lys=12W,

JJIMHA BO3OYUTHOI'O ITPOMEXYTKA, M:

BOIp 3 o d> A

CKB
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JTMHA BEPXHETO 3apsiaa, M:

13.3 = 13'1H.3_13.np‘

Bmopoii eapuanm: 6ypoBoii CTaHOK M3BECT€H IO UCXOJHBIM JTaHHBIM.
dunameTp 3apsima IpUHUMAETCS paBHBIM IUaMeTpPy CKBaXKUHBI. OTIMIMe pac-
YyeTa B OTIpeIe/ICHUH ITapaMeTpoB: P, a, b (myHKTHI 18, 19, 20).

18. Macca 3apsiia B CKBaXkKUHe, KT

2
P= G dcx(BlzapA ]

4
19. PaccTosiHue MeXIy CKBaXUHAMU, M:

20. PaccTostHue MeXIy psIaMy TIPH KBAJIPaTHOM CETKE U KOPOTKO3aMe -
JIEHHOM B3PBIBAHUM, M:
b=a.

21. O6BbeM B3pbIBaEMOTO G110Ka, M°:
Von = 15Qcyr-

22. BenuuurHa pa3Bajia OT MEPBOro psija, M:

g Xevhetga) (hk,—h,)
h

p

23. KonuyecTBO psiOoB CKBAXXWH U3 YCIOBUSI OOeCIieueHus: 0e30MacHoi
BBICOTHI pa3Bajia B3OPBAHHOW TOPHOU MacChI:

_05nb b '
hk,~1) b+W

24, lllupriHa B3pBIBAEMOTO 0JIOKA IO LIEJIUKY, M:
A = Wb(n-1).
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25. JlnuHa B3pbIBaeMOro 0J0Ka, M

Vs

(T hA :
26 KoamyecTBo cKkBaXXWH BO B3pbIBACMOM OJI0KE:

n =—AL6“ .

CKB ab

27. Obmias ayiviHa OYpOBBIX CKBAaXXWH B OJIOKE, M:

LCKB =lCKB .nCKB'
28. Bpems OypeHus 0j10Ka, CyT:
-
yp Q
6.cT

29. KoanuecTBO B3pbIBUATOrO BellleCTBA 151 pa3pyllieHus 0J0Ka, KT:
P BB qVﬁn‘

30. Yucso cepuii B MAaCCOBOM B3phIBE, O€30MaCHOE MO CERCMUYECKOMY BO3-
IIEACTBUIO Ha OXpaHsIeMble OOBEKTHI IIPU KOPOTKO3aMEIJICHHOM B3pEIBAHNM:

_24-10°P
r

Jnst cocraBiieHus pabouyero macrnopTta OypOB3pbIBHBIX pabOT MapK-
Heigepckas ciayxoa Mpou3BOAUT CheMKY O0J0Ka M yKa3bIBaeT KaTEeropuu
nopoAd 1o 0ypuMocTy U B3pbiBaeMoCTU. C yueToM HEeOOXOAUMOI CTeNEHNU
NIpobaeHus U popMbl pa3Bajia MHXXEHEpP 1o OYpOB3pPBIBHBIM paboTaM Mpoun3-
BOJIMT pacyeT napaMmeTpoB, BXOASIIKX B MACIIOPT, IT0 KOTOPOMY MapKIleiaep
JieJlaeT OTMETKM YCTheB CKBaXKMH Ha MOBEpXHOCTU ycTyna. Ilo pesynabratam
OypeHUsl COCTaBISIOT MPOPUIN MO CKBaXXMHAM C YKa3aHUEM TOpPHO-Te0JI0-
TMYECKUX YCIOBUI MaccuBa (MOIIIHOCTD MavyekK, OTAEIbHBIX IJIACTOB B CIOX-
HbIX 320051X, YIJIbI MAJACHUS U T. 11.).

IToBTOPHOI CheMKOI 3aMepSIIOT PacCTOSTHUE MEXITY CKBAXKMHAMU U psifia-
MU, JUHUIO COMPOTUBJICHUS 110 TToAoIIBE. [10 3TUM TaHHBIM YTOUHSIOT BEJU-
YKUHY 3apsiA0B B CKBaXKMHAX, KOHCTPYKIIMHM 3apsiIOB U MOPSIIOK B3pbIBAHUSI.

N
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[Tocne B3pbIBa BHITIONHSIOT TOPU3OHTAIBHYIO ChEMKY, COCTABIISIIOT TIPO-
(bmn B3opBaHHOI TOPHOI MAcChI, OTIPENENSIOT ITApaMeTPhl pa3Bajia U Be-
YUHY pa3pbIXJIEHUS TTOPOIBI B pa3Baje.

ITo mpaBunamM 6e30MaCHOCTY BO BpeMsl TIPOM3BONICTBA B3PHIBHBIX PabOT
BCe IpyTUe BUIBI pabOT Ha Kapbhepe MpeKpanialoTcs, 000pyT10BaHNE OTTOHSI-
eTcsl Ha Ge30TacHOe pacCTOSTHUE, a JIIOAW BBIBOISTCS U3 Kapbepa. st co-
KpalleHusT BpeMeHU TIPOCTOsT Kaphepa HeoOXOomWMa YeTKash OpTraHu3alvs
TIOATOTOBKY U TIPOBENEHMS BCEX pabOT, CBSI3aHHBIX C 3TUM IIPOIIECCOM, KO-
TOpasi Ha TIEPEOBBIX KaphepaxX IMTPOBOAUTCS HA OCHOBAHUM CETEBOTO Tpacu-
ka. B Hem mipemycMaTpuBaeTCs B3aMMOYBSI3bIBAHHE BCEX OTIEpAITniA, BOZMOX-
HOCTb COBMENIEHUS Y BpeMsI MX TTPOBEICHUS.

B3pbIBHBIE pabOTHI Ha Kapbepax MPOBOMST B ONPENeIeHHbBIE THU U YacChl.
15t KOHTPOJIST OCHOBHOMY MCTIOJTHUTETIO B3PBIBHBIX pA0OT MacTepy-B3pbIB-
HUKY BblIaeTcs rpaduk padboT. B HeM mpeaycMOTpeHo:

<> ocopmiieHUE TTYTEBOK U TTOJyYEHME B3PHIBUATHIX BEIIECTB U CPEICTB

B3pBIBAaHUS,

<> TToABO3Ka 3a00€YHOr0 MaTepuaia K CKBaXKMHaM,

<> mocTaBKa B3pHIBYATHIX MaTepPUAIOB K MECTY B3phIBa,

<> BBITPY3Ka U pa3HOCKA B3PhIBYATHIX BEIIECTB K CKBAXKMHAM,

<> 3apsaKa 1 3a00iKa CKBaXKUH,

<> MOHTaX B3PBIBHOW CETH M OLETIJIEHUE MECTa B3phIBa,

<> pacCTaHOBKA 3aMeIJTUTEIIel B CXeMe COeIMHEHMS 3apsIioB,

<> momaya 6OeBOro CUTHaja,

<> B3pHIB,

<> OCMOTp MecCTa B3phIBa,

<> ocdopmiIeHNE TOKYMEHTOB U cladya OCTaBIINXCS B3PHIBYATHIX MaTepra-

JIOB Ha CKJIaf.

MexaHu3anust 3a00K1 CKBaXKWH OCYIIECTBIISIETCSI C TIOMOIIBIO 3a00e4-
HBIX MaIIMH-OYHKEPOB, TPAHCTIOPTUPYIONIUX M 3aCHITAOIINX B CKBAKUHY
3a060e4yHbI MaTepua (MecokK, 1eOeHb, OTXOAbl 000TaTUTEIbHON (haOpPUKN).
ITpouszBoauTeNbHOCTD UX JocTUTaeT 150 CKBaXXKMH B CMEHY.

HocTtaBKa 1 3apsiiKa CKBaXXWH TPaHYJIMPOBAHHBIMU 1 BOXOCOICPKAIIIM -
MU B3pBIBUATHIMU BEIIECTBAMM OCYIIECTBIISIETCS 3apsiAHON MamuHO. Ma-
IIUHY 00CITy>KMBAIOT JIBa YeJIoBeKa — Iohep-B3PhIBHUK U OMIEPaTOP-B3PHIB-
HUK. Ha HEKOTOpBIX Kapbepax ee Mponu3BOIUTEIBHOCTH cocTaysieT 10,5 T/4.

st 3apsiiKul BOIOCOAEePKAIINX B3PBIBUATHIX BEIIECTB HA CAMOM Kaphepe
WCTIONIb3YETCSI CMECUTEIHbHO-3aPSIHBIN arperaT U MallluHa ISk TPAaHCITOPTH-
POBKM pacTBOpa OKHUCIWTENS, U3TOTOBJIEHHAs Ha 0a3de Taradyeit MA3-534
(puc 2.28) Ha B3pbIBHOM 0JioKE 00€ MAalllMHBI COEAWHSIIOTCS IIJIaHTOM
¥ JIEKTPUYECKUMHU KaOeIsIMU B €IUHBIN KOMILIEKC.
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

Puc.2.28. AsToumcTepHa (a) M cMecuTenbHO-3apaaHas mawwuxa (6):
1 — Wwaccew; 2 — komnpeccop; 3 — NHeBMOHACOC; 4 — GYHKep Ans 3epHOrPaHynuTa;
5 — LHeK; 6 — GyHKep Ana TPOTUNa; 7 — ByHKep Ans antoMuHuA; 8 — ByHKep Ans 3aryctu-
Tens; 9 — nynbT ynpasnexns; 10 — cmecutenb; 17 — Hacoc; 12 — AM3eNb-3NeKTPUYECKNIA
arperar; 13 — npoMbIBOYHas YCTAHOBKA; 14 — 3arpy304Has ropnosuHa; 15 — uuctepHa
Qs pacTBopa; 76 — Hacoc

i 3apsiiKy TOPSTYETBIOIIMMUCS B3PBIBYATHIMU BELIECTBAMM THIIA ITO-
P3MUTOB M TPAaHEMUTOB, TIPUTOTOBJICHNE KOTOPHIX MpeaycMaTpuBaeTCsl Ha
CTalIMOHAPHBIX YCTAHOBKAX Ha OOPTY Kapbepa, NCTIONB3YIOTCS CITeIINATbHBIC
3apsITHO-TOCTABOYHbBIE MAIMHBI B BUIE IIMCTEPH-TEPMOCOB, 0OECTIeunBal0-
IIUX COXpPaHEHUE TeMIlepaTyphl B3PHIBYATOTO BEIECTBA 1O 3apsIKUA €ro
B CKBaXXWHY, TJIe OHO TTPY OCTHIBAHUM KPUCTAJIU3YETCSI U 3aTBEPICBACT.

3apsiaKy MOIIHBIX B3PBIBUATHIX BEIIECTB BLIMOTHSIOT BPYYHYIO, pacTapu-
Bast MEIITIKM HaJl yCTheM CKBa>KUHBI.

[pu GomnbIoit POM3BOAUTEIBHOCTY Kaphepa B KOMITIEKCHYIO MEeXaHM3a-
MO 3apSITKM CKBAXXWH BKITIOYAIOTCST OTIepaliiy CKIIATUPOBAHUS B3PhIBYATHIX
BEIIIECTB Ha CKJIalaxX M MX MOJATOTOBKA K UCITOJIb30BAHUIO HAa B3PHIBHOM OJIOKE.
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Puc. 2.29. Cxema MexaHU3MPOBAHHOMO CKNaja B3PbIBYATOrO BELLECTBA C UCMONb30BAHNEM KOM-
nnekca Tuna "Antan':

BapuaHT a: 1 — Komnpeccop; 2 — BUHTOBbIE KoMnpeccopbl BK-11; 3 — Bakyym- Hacoc BBH-50; 4
— Tpy6onpoBOA; 5 — mMeLwku BB; 6 — pactapusatenb-nHesmonorpy3yuk PM;
7 — Tpy6onpoBof; 8 — ByHkep; 9 — XpaHunuLue;

BapwaHT 6: 1 — TpaHCNOPTHO-3apaHas mallnHa; 2 — ruékuin TpybonpoBoa; 3 — n03atop;
4 — ByHKep; 5 — BO3AYLUHbIE (OUMLTPLI

OnvH 13 BapuMaHTOB KOMITJIEKCHO MEXaHW3WPOBAHHOTO 0a3MCHOTO CKJIama
IpeacTaBieH Ha puc. 2.29, B KOTOPOM MPeIyCMOTpeHa MEeXaHU3UPOBaHHAS
BBITPY3Ka TPaHYIMPOBAHHOTO B3PHIBYATOTO BEIIIECTBA M3 KEIE3HOIOPOKHBIX
BATOHOB, CKJIAIMPOBAHNE €ro B OYHKepa CKJIala eMKOCTBIO KaXIbIi 5 M°
¥ 3arpy3Ka 3apsIHBIX MallWH JJIT JOCTaBKU B Kaphep.

B npyrom BapmaHTe MexaHM3allMeil 0a3MCHOTO CKiana BHITPY3Ka M JIO-
CTaBKa MEIIIKOB C B3PhIBYATHIM BEIIECTBOM IIPETYCMaTPUBAETCS 3IEKTPOTIO-
rpy3urkamu DI1B-1 no cnennanibHON IJIOMIANKY, TAEe MEIIKU KOHBEepoM
MOAAIOTCS B pacTapuBalolilylo ycTaHOBKY Y PB-2, pacnonoxeHHy0 Hal OyH-
KEpOM-HAaKOIIUTEIEeM BMECTUMOCTBIO 9 T 1 3aTeM B 3apsimHyIo MalHy. Bpe-
MsI pacTapvBaHUS OJHOTO TIONIOHA C MelKaMu 4—5 T B pacTapuBalolleit

165



0. U. Anucmpamos, K. I0. Anucmpamog Inasa 2. [Todeomogia eoprbix nopoo K gvlemke

ycTaHOBKe cocTaBsieT 8—10 MMH, a 3aIlojiHeHUe 3apsiAHOM MalluHbI BMECTU - S
MOCTBIO 19 T — 5 MuH. CMeHHasI POU3BOANTETHHOCTh TAKOTO KOMIIIEKCa IPU N g5
3apsKaHWY TPAHYJIMPOBAHHBIM B3pbIBYAThIM BElIeCTBOM cocTaBisieT 40—60 T. g 2 E% 2l |gls T | slelglgle| |gle|s S e
gligz |2 B2 |22| [SRERR| BRE 8|S
2.12. TEXHOJIOTUS U MEXAHU3AIIUSA BYPEHV S CKBAXKUH ° -
g
BypeHue ckBakH B MacCHMBE TOPHBIX TIOPOH TTPOM3BOMUTCS OypOBBIMM % - gl ||z S SIR|w|w 9l |alsle 3 |y
CTaHKaMU, Pa3IMYHBIMU IO IPUHIIUITY JEUCTBYS, TUaMETPy OYpOBOTO CHapsiia = e
U TIPOU3BOIUTETHHOCTU. YCJIOBUSI X TIPUMEHEHUS OTIPEIEIISTIOTCS] CBOMCTBAMU = ||
MaccuBa, 00beMOM OYPOBBIX pabOT M ITapaMeTpaMU B3PHIBHBIX CKBAKIH: &z
<> B TJIOTHBIX U TIOJTYCKATbHBIX TIOponax ¢ f = 2+8 MpUMEHSIOT CTaHKU g g
BpawaresbHoro 0ypenus tuna CBP ¢ pexyluyMu KOpoHKaMu, § z Sl ISlel |22 2lS22S 829 =g
<> B CKaJIbHBIX TIopofax ¢ f = 6+12 mpu 60JbIIOM 00beMe OYypeHUsT — § %_:
cTtaHku mapoiineyHoro 6ypenus (CBII), = 8 =
<> Ha Kapbepax Majoii U CpedHel MPOU3BOAUTEBHOCTHU, a TaKXe Ha £ § B ‘::’—
BEPXHMX TOPU30HTAX KAPhEPOB U C KOCOTOPHBIM peihehOM — CTaHKU 5212 2| |el= 2 e 2 |sislslslsl Islsls % ® |o
yaapHo-BpaiuareiabHoro oypenus (CBY), A R R B S I I R I E R I I - T el
<> B upe3BbIYAHO KPEMKUX Moporpax ¢ f > 14 ¢ KpUCTAJUIMYECKOI =g “55 g g =y 3 gl
CTPYKTYpPO¥ BO3MOXHO MPUMEHEHUE CTAHKOB OorHeBoro 0ypeHus (CbO). Lae § QE | Lﬁ § % L%“; § é ‘E
<> B CWJIbHOTPEIIMHOBATBIX MJIM 3aKaCTOBAHHBIX IIOPOAAX, Iie OypeHue g § g 3 % = % o|® % S8 §§ olo B8 % 3|83 §§ S8
BO3MOXHO TOJIBKO C OOCaJHBIMU TPyOaMM, — CTaHKU yJApHO-KaHaT- £ £:5 g U,z 5 2= g “,2 E §§ 2Z|ele| (S| 8|e e
Horo O6ypenns (BC). Texauuueckas XapaKTepUCTUKA OYPOBBIX CTAHKOB £ § FESSIR| |°IR|S|°|8F SISl FITIEIg|IES |
npuBesieHa B maoa. 2.13. c & || g &
£ = £
BpamareinHoe OypeHue (OypeHMEe CKBaXWH pe3aHueM). BpaiuaTenbHoe %é g ol |olo g8 5 Blalwlolea| |x]et e - o
OypeHue peXyIMMU KOPOHKAMU TTPUMEHSIETCST TSI TIPOXOIKY BEPTUKAITbHBIX g g N N SIS =R i i i I e A )
Y HAKJIOHHBIX CKBAXWH B Mopojax ¢ KoadduimeHToM kperoct f = 2—8. £8°
CraHKM BpaliaTeIbHOTO OypeHUs OTJINYAIOTCS MPOCTOTON B 9KCITyaTalluy 1 . ] e]e o |o 0
BBICOKOW TMPOU3BOAUTENILHOCTEIO. TexHOMOTHUSI OypeHMs CTAaHKOM TaKOTO «:':g = S §I §I ?N'f Sm'f slelelg i s < sls
THTIA 3aKJTIOYACTCS B pa3pyIIeHUH TTOPOOBI pe3IIOM B CKBaXXMHE TTOM BO3/Eii- Eg = - ; ;‘g § g B e e 3 I A S -
CTBHEM OCEBOT0 YCWIMS, CO3AaBAEMOr0 BECOM MPUBOJIA U BpallleHueM Oypo- I R Bl A °°
BOro cTaBa. YimajeHue OypoBOIl Meaouu K3 3a00s1 CKBaXXMHBI BO BpeMs 3 u%)
OypeHusT obecTieurBaeTCsT IITHEKOBBIM CTaBOM C pebopiaMu BUHTOBOM ¢hop- § 3
Mbl. [Tociie okoHYaHMST OypeHUs OCTATKM OypOBOI MEJIOUYM YAANISIIOT CKAThIM = ]
BO3IyXOoM. BypoBoii CTaB COCTOUT U3 IIITAHT, KOTOPBIE BO BpeMst OypeHws Hapa- § § =
IIMBAIOT, a TI0 OKOHYAHUM OYpeHUsI pa30MpaioT U TIOMEIIAIOT B CIIEIMaTbHBIN £ o § § é ® 318 f AEIGAE: SIS
MarasuH. Pesiupl BBITONHAIOT U3 M3HOCOYCTOMYMBOW CTIA WIA apMUPYIOT g gl 22 5 § == § S |8 @ S8
TBEpPIOCIUIABHBIMU JIeMeHTaMH. KOHCTPYKIIMS KOPOHOK 1 MX (hopMa 00yCIIOB- > g ?3 3 |3 =zx22 2zE o |d
JIEHBI CBOIICTBaMU OYPOBOTO MacCUBa M JMAaMETPOM CKBAXKUHBI. o [°]«° Bl bt eeee] 2@l bl
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Pe3s1ibl co CMEHHBIMU 3y0llaMU, apMUPOBAHHBIMY TBEPALIMU CILIABAMU,
MIPUMEHSTIOTCS B mopogax ¢ f = 3—5. Pe3nbl ¢ MpepBIBUCTEIM IeiICTBUEM
B BUJI€ BIAsSHHBIX WJIM CMEHHBIX IIThIpel 13 TBepaoro criasa BKS8 mpume-
HSIOTCS B moponax ¢ f= 4—6. Pe3lbl ¢ KpUBOJMHERHBIMU PEXYIIUMU JI€3-
BUSIMH WJIM KOJIBIIEBEIC PE3IIbl IIPUMEHSIIOT IUTSE OypeHMsT TTopo ¢ f>5. Pesisl
TOPIIEBOTO pe3aHUs TIPUMEHSIOT IJIs1 OypeHUsT 0ojiee KpelKuX Imopox ¢ < 8.
Onu BbIAEpXUBaIOT Oosbiiue ycuaus — a0 0,5 kH u yactoTty BpaiieHus
10 200 mun".

Pexxum OypeHust peryaupyeTcsl yCuiareM noaadyu 0ypoBOTo cTaBa M 4acTo-
TOU BpallleHUs 1J1s1 obecrieueHus] MaKCUMalbHOW CKOpocTu OypeHus. [1pu
YBEJIMUEHUU KPEeMOCTU MOPOJI YCUIME TToAaYr JOJXKHO BO3pacTaTh, a 4aCTO-
Ta BpallleHUsT CHUXKATBCS.

IITapomeunoe Oypenne. CTaHKM IIAPOIIEYHOTO OYpeHUs TI0 MPUHIIUATLY
JIEUCTBUSI OTHOCSTCS K BpallaTeJbHbIM, HO pa3pylleHNe MOpoabl B 3a00e
CKBaXXVHBI TPOUCXOIUT B pe3yJIbTaTe pa3naBIMBaHUS B MECTaX KOHTAKTa MO-
BEPXHOCTHOTO CJIOS C 3yObSIMU TOJIOBKM pabOyYero opraHa CTaHKa — MIaponl-
ku. lapoiika npruBUHYUBAETCS Ha OYpOBOI CTaB TPyOUAThIX ITAHT.

KOHCTPYKTUBHO IIAPOIIKU BBHIMOJHSIIOTCS TpeX BMIOB: ¢ 3yOUaThIMU
BEHILIAMU, IITHIPEBBIE U3 TBEPOTO CIIaBa U KOMOWMHUPOBAHHBIE.

IlepBble MpenHa3HaYeHbl Mg OYpeHUS] CPEJHUX MO KPEeNoCTH IMOpPO,
BTOpbI€ — KPEIMKUX, TPETbU — pa3HONPOYHbIX. CaMU IITHIPU B 3aBUCUMOCTHU
OT KPEIOCTH U BI3KOCTH MOPOJ UMEIOT pabouylo TOBEPXHOCTh B BUIIE KJIIMHA
WM TI0JycGephl.

OuncTKa CKBaXUHBI OT OYpPOBOI MEJIOUM U OXJIAXKIEHUE IIapOUIEK Mpo-
M3BOJUTCS MTPOTYBKOU CXKAThIM BO3YyXOM, TTOIaBAEMbIM K IIAPOIIKE O O~
JlocTIM OypoBbIX INTAHT. [IpoAyKThI OypeHUs YIaBIUBAIOTCS CITEIIUATbHBIMU
YCTPOWCTBaMU, YCTAHOBJICHHBIMU Ha cTaHKe. CTaHKU MOTYT OypUTh BEPTU-
KaJIbHbI€ YU HAKJIOHHbIE CKBaXXWHbI AramMeTpoM oT 150 g0 320 mmM.

JaBnenvie Ha 3a00¥i 3aBUCUT OT Beca cTaHKa. OHO mepefaeTcsl OT CTaHKa
yepes3 Bpalllatesb OypoBOI IITAHTH.

st 6ypeHust KpenKux mopoz ¢ /> 14 acbeKTUBHO MpUMeHeHe CTAHKOB
TSIKEJIOTO TUTIA, T OypeHust mopon ¢ f< 10 — cpemHero u JIeTKoro.

CkopocTb OypeHUs 3aBUCUT OT MPaBUJIBHOTO BbIOOPA UCXOMAS U3 CBOMCTB
OypMMOro MaccuBa, MOJAEIU CTaHKAa, TUIA JOJIOTA W PEeXUMa OypeHUs.
Pexxum OypeHust peryJIupyeTcsi aBTOMaTUUEeCKU U3MEHEHEeM YCUIUS Moaauu
U CKOPOCTH BpallleHus 0ypoBOro MHCTPYMEHTA.

CTaHKM HIapOIIEYHOTr0 OYpeHUST OTJIMYAIOTCS OOJIBIION TPOU3BOIUTEIb-
HOCTBIO M 3KOHOMUYHOCTHIO. B 3aTpaTtax Ha mrapomedyHoe OypeHue ot 20
110 45% cOCTaBJISIIOT pacXoabl Ha MAPOIITKH.
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3a pybexoM AOCTAaTOYHO IIMPOKO PACIPOCTPAHEHO IapouieyHoe Oype-
HUue CKBaXWH. CTaHKU BBIMYCKAIOT B OCHOBHOM aMEpPUKAaHCKUE (DUPMBI.
OHM NO3BOJIIIOT OyPUTH CKBaXXKUHBI AuaMeTpoM oT 180 mo 450 MM B KpenKux
nopojaax rnpu ycwiuu rnojgadu 1o 883 kH onHol mtaHroi Ha ryouHy 10 23 M
Mpu o611Ieit rIyouHe GypeHus 10 60 M.

Tapomeunsie nonota usrorosnusiet psa dupm B CLIA, [Isennu u Amno-
Hun. CToiiKocThb 1010T cocTaBisieT 1500—2600 M Tpy MaKCUMAaJIbHOM CPOKe
CITyK0bI 69 Thic. M. CMeHHasi TPOU3BOIUTEIbHOCTb CTAHKOB IIAPOIIIEYHO-
ro OypeHusI o 3apy0eKHBIM KapbepaM COCTaBJIsIeT OT 65 10 280 M.

Yoapno-ppamarejbHoe Oypenne. CTaHKM yIapHO-BpalllaTeIbHOTO Oype-
Hus CBY npumeHstoT 1151 OypeHus MopoJI CPeHEN U BhILIE CPEAHEN Kpeno-
ctu. OHU TIPOCTHI TIO YCTPOMCTBY U OOCITYXKMBAHUIO, NMEIOT MaJIylo Maccy,
OOJIBIITYI0 MAHEBPEHHOCTD U TTO3BOJISTIOT OYpUThH BEPTUKAIbHBIC, HAKJIOHHBIE
HUCXOJSIINE CKBAXWHBI, TOPU3OHTAJIbHBIE W HAKJIOHHBIE BOCXOISIIINE
CKBaXKWHBI.

Pabounm opraHOM CTaHKOB SIBJISIIOTCST TTHEBMOYIapHUKU. CXaThlil BO3-
JTyX OT KOMIIpeccopa MOCTyNaeT 1o TOJION IITaHTe K THeBMoynapHuKy. C 1mo-
MOIIBIO KJTATIAHHOTO YCTPOWCTBA OH TPUBOIAUT B BO3BPATHO-TIOCTYIIATE b~
HOE€ NIBIDKEHME TIOPIIeHb ¢ OOWKOM, HAHOCSIIWM YAaphl IO XBOCTOBUKY
OypoBoii KopoHkU ¢ yactotoil 1700—2500 ymapoB B mMuHyTy. Bpaimenue
MHEBMOYIApHUKA OCYIIECTBISIETCI Yepe3 IITAHTY BpalllaTeeM OT 3JIeKTPO-
JIBUTATENISI, PACITOJIOXXEHHOTO HAa caMOM cTaHke. [1pu Kaxaom ynape Jie3Bue
JIOJIOTAa BHEPSIETCS B TIOPO/LY, TPOM3BOIS CKaJIbIBAHNE CEKTOPA, Ha KOTOPHIi
YCIEeJIo MOBEPHYTHCS TOJOTO OT BpallleHUs] OypOBOTO UHCTPYMEHTA.

BypoBas mMenoub ymansieTcsi U3 CKBaXXWHBI BO3AYIITHO-BOASIHON CMEChIO
WA CKaTBhIM BO3IyXOM.

B 3aBUCMMOCTHM OT CBOWCTB OypMMOTO MAacCHUBa MPUMEHSIOT KOPOHKHU
PA3IMYHBIX TUIOB: MOJOTYAThie, TPEXIE3BEHHbIE, KpeCTOoOOpa3Hble, X-00-
pa3Hble, 0€3 OMepexXarIlero U ¢ ONepeXarolM JIE3BUEeM, apMUPOBAHHbBIE
TBEPIBIM CTUIABOM. B MOHOTUTHBIX TTOpPOAAaX MMPUMEHSIOT KOPOHKM JI0J0TYa-
TOM (hOPMBI, B TPEITMHOBATHIX — KPECTOBBIE WJIM TPEX3BEHHBIE C OTIepeXaro-
1AM JIE3BUEM.

Ha cymecTBytomuyx ctaHkax MallIMHUCT CaM OCYIIECTBIISIET PETYTUPOBKY
pexuma OypeHuUsi, U3MEHsISI B OCHOBHOM YacTOTy BpallleHusi OypoOBOTO WH-
CTpYMEHTA.

CxopocTh OypeHUsI CTaHKaMM yIapHO-BpaIaTeIbHOTO OYpEeHMS JOCTaTOU -
HO BbIcoKa. OHa mocturaer 6 M/4 B mopoaax ¢ f= 9—16. OgHako 3KCIuTyaTa-
IIMOHHAS IPOU3BOIUTEIEHOCTh CTAHKOB 3TOTO TUTIA CYIIIECTBEHHO CHUXKAETCS
U3-3a OBICTPOrO 3aTYIJIEHUS] KOPOHOK U HEOOXOAUMOCTH 3aMEHBI 10JI0TA.
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CTOMKOCTB 10JI0Ta B TOJIYCKAJBHBIX TOpoJax okoJio 30 M, B Upe3BbIYaii-
HO KpEMNKMUX MOPoJax — MeHee 3 M, ITOCJIe YeTO OHU IMOJIEXaT 3aTOuKe.

3a pybexoM MHEBMOYAapHOe OypeHUe MPUMEHSIOT JJIs MOATOTOBKU
TOPHOU Macchl Ha PyAHBIX TOPU30HTAX, OHOPMIIEHUST OOPTOB Kapbepos,
CEJIEKTUBHOM BbIEMKE Y[, IPU UCIIOIb30BAHUN SKCKABATOPOB HEOOJBIION
MOIITHOCTH ¥ KOBIIIOBBIX TTOTPY3YMKOB.

Haubonbiiee ynucio MHEBMOYIApHBIX CTAaHKOB JISI OYpeHWS CKBaXXUH
IuamMeTpoM oT 76 1o 255 MM BeinyckaeT ¢pupMma «MHrepcosut-Pera». CmeH-
Hasl MPOU3BOJUTEILHOCTh MTHEBMOYIAPHUKOB MPU OYpPEHUM CKBaXXWH IUA-
MeTpoM 152—172 MM Ha 3apyOeXXHBIX Kapbepax B KPENMKUX CBUHIIOBO-1IAH-
KOBBIX U MOJIMOJEHOBBIX pyAaXx COCTaBisgeT 15—47 M, a B MeHee KpemKux
nopoaax — 50—100 wm.

IMomaya cxaTtoro Bo3Ayxa IJIs JIETKUX CTAHKOB MPEayCMaTpUBAETCS OT
CEeUATBHBIX KOMITPECCOPOB, TSKEJIbIEe CTAHKUA 000PYIYIOTCSI COOCTBEHHBI-
MM KoMmIipeccopaMu. BpanieHue OypoBOro MHCTPyMEHTA OCYILIECTBIISETCS
ITHEBMOTIPMBOJOM; B HEKOTOPBIX CTAHKAX MPETYCMOTPEHO TUIAaBHOE U3MEHE-
HUE YCUJIUS TOAAaYX U CKOPOCTH BpalleHUs. YacTtoTa ynapa B MUHYTY CaMHUX
MMTHEBMOYIapHUKOB HeBbicokasg — A0 1000, HO eAMHUYHBINA ynap oOiamaer
OOJIBIIION SHEPTUEHA.

®opma gonot pazHooOpasHas. B mocienHee BpeMs IMIMPOKOE PACTIpO-
CTpaHEHWE MOJYYWIH 00T, apMUPOBAHHBIE IITHIPSIMU CO chepruyecKoi
MOBEepXHOCThIO. KOHCTpYyKIIMA M Marepuan A0JioTa MPeaycMaTpUBAIOT
TOCTOSTHHBIE BBICTYTIBI IITHIPEN 1O MEPe U3HOCA, UTO YBEJIMUMUBAET UX CTOM-
KOCTb B JIBa pa3a.

JanbHelilee cOBEpIIEHCTBOBAHNE OYPOBBIX CTAHKOB MPUBEJIO K CO3/a-
HUIO TUIPABIIMYECKUX OYPUJIBHBIX MAIIMH YAAPHO-MOBOPOTHOTO AEHCTBUSI.
3apyOexHbie (pUPMBI MPOU3BOJAT CTAHKHU C TUAPABINYECKUAM YAAPHBIM Me-
xaHu3MoM «IepOep», MpeaHa3HauYeHHbIE TS OYpeHUS] HAKJIIOHHBIX U BEPTU-
KaJIbHBIX CKBaXWH AuaMmeTpoM oT 178 no 209 mm. CkopocTh OypeHUst 3TUM
cnocoboM B 2 pasa 0oJibllle, YeM IIapolleyHbIM. [MapaBaudeckas cucremMa
yIIpaBJIeHUsSI OCHOBHBIMU MEXaHU3MaMU 00ecrieuuBaeT aBTOMAaTU3allAI0 BCEX
orepanuii OypeHus, YTO MO3BOJSIET OOCTYKMUBATh CTAHOK OHOMY OIepaTo-
Py ¢ MUHUMAJIbHBIMU 3aTpaTaMU BPEMEHMU.

Ha kapsepax CIIIA u KaHansl npuMeHSIIOT YHUBEPCATbHbBIE CTAHKU, T1O-
3BOJISIIOIIME OypUTh KaK IIAPOIIEYHBIMUA NOJOTaAMU, TaK U TOTPY>XXHBIMU
ynapHukamu. [lepBbie MPUMEHSIOT ITPpU OYPEeHUM CKBAXXUH B OPOAAX MAJIO
U CpelHeil KPEermoCTH, a MOTPYKHbIE YIAPHUKA — MPU OYPeHUU B KPETKUX
abpa3uBHBIX TOPOAAX.

Ha npunHumne ynapHo-noBOPOTHOTO AEUCTBUS MOCTPOEHBI PYYHBIE TIep-
dopaTopsl, UCTIOIB3yeMble Ha Kapbepax 11 OypeHUs IIIypoB B Herabapurax
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W IPpU BBIpaBHUBAaHWM NOAOUIBHI 320051. Bce mepdopaTopsl paboTaroT OT mne-
peaBUXKHBIX KoMMpeccopoB ¢ naBiaeHuem 0,5 MIla. BypoBble KOpOHKY aua-
MeTpoM 32, 36, 40, 43 MM UMeIOT pa3HOOOpa3HyIo GopMy, TpeAHA3HAYCHHYIO
JUTST Pa3INYHBIX YCIIOBUIA.

Tepmudeckoe (OrHeBoe) OypeHUE MCIIONB3YeTCsl B KPEMKUX KBaplcoaepxka-
X MOHOJIUTHBIX TTOpofax ¢ Koadduimenrom kperoctu f < 20. PaspymeHve
TIOPOIBI TIPOUCXOANT B Pe3yJbTaTe MPaKTMUeCKN MTHOBEHHOTO HarpeBa TOH-
KOTO TTOBEPXHOCTHOTO CJIOSL €€ B 3200€ CKBaXXKMHBI OT BEICOKOTEMIIEPATYPHOM
(mo 3200 °C) cTpym razoB, BbIXOISIIENH M3 COTIA TOPEIKU pabovyero MHCTPY-
MEHTa CO CBEPX3BYKOBOI cKopocThio (0Koio 2000 m/c). B pesynbrate Tepmu-
YECKUX HAIMPSDKEHUI OT paCIMpPeHNs MOPO/Ia B 3TOM CJIOE Pa3pyllaeTcs U OT-
JIENISISICh OT MACCUBA CTPYel Ta30B BBIHOCUTCS U3 CKBAXUHBI.

[ cozgaHusi TakoW TemIiepaTypbl UCTHOJIb3YeTCsl ToOployee — KEPOCUH
WIN IU3eJIbHOE TOTUIMBO U OKUCIUTENIU — KUCIOPOJ, a30THAsI KUCJIOTa WU
CXaThlil Bo3myX. [oproyee M OKUCIUTENM U3 6AKOB, CMOHTUPOBAHHBIX Ha
CTaHKe, MOJAI0TCS MO TPyOOIIPOBOAAM YEPE3 IITAHTY K TOPEJIKE [JI€ OHU CMe-
IIWBAIOTCS B Kamepe cropaHusl. [Iph KMCIOPOAHOM OKUCIWTENE TOpeiKa
WMEET JIBa WU TPU COILIA, IPU BO3AYIIIHOM OKHUCIUTENE — OOHO. OXyIaxe-
HUE KaXIOW TOpesiK! OCYIIECTBIISIETCS BOOOM.

BypeHue cKBaXKUHBI TIPOU3BOAMTCS O0€3 HapalluBaHUsI ITAHTH, TTI03TOMY
CTaHOK TEPMUYECKOTO OYpEeHUSI UMEET BBICOKYIO MauTy. CTOMKOCTh TOPEIKU
coctasyset 80—120 m.

Pexxum Tepmuueckoro OypeHMST 3aBUCUT OT TEMIIEpaTyphl U CKOPOCTH
WCTEUYEHUS Fa30B, YaCTOTHI BPAILLIEHUS TOPEJIKU, KOTOPAsk COCTABIISIET OObIY-
HO 10—20 Mun™", u PacCTOSHUS MEXAY COIUIAMHU TOPEJIKM M MOBEPXHOCTHIO
320041 ckBaXXUHbI. COBPEMEHHBIE CTAHKA UMEIOT ABTOMATUYECKYIO CUCTEMY
pEeryIupoBaHus pexuma OypeHUs, T. €. aBTOMaTUYECKOe MO/Iep>KaHue OM-
TUMAJIbHOTO PACCTOSIHUSI MEXIy 3a00eM W TOPENKON U PperyaupoBaHUE
COOTHOILIEHUST Pa00YNX KOMIIOHEHTOB Uil CO3JaHUS ONTUMAJIbHBIX Mapa-
METPOB CTPYH.

CTaHKU TEepMUYECKOTO OYpeHUs TO3BOJISIIOT OypUTh CKBaXXWHBI pa3-
HOOOpa3HoU (OPMEI C pacUIMPEHUEM B JIIOOO MIOCKOCTA U U3MEHEHU-
€M pexunma OypeHUs, a TAKXKe MPUMEHSITh TOPEJIKU CO ClelUaabHOM Teo-
METpPUEH.

Hampumep, mis pacivpeHusi 1ruamMeTpa UCIOIb3YIOT HOpCUpOBAHHbBIE
PEXUMBI C TIOBBILIIEHHBIM PACXOIOM TOPIOYETO U OKUCIUTENS, 711 0Opa3oBa-
HUS TUIOCKOTO 3apsia — ClelUaIbHbIE TOPEJIKK Oe3 BpallleHUS.

3a pybexoM CTaHKM TEPMHYECKOTO OYpeHUSI MPUMEHSIOT B OCHOBHOM
B CIIIA. B xauecTBe roproYrMx KOMIIOHEHTOB UCITOIB3YIOT KEPOCUH U KUCIIO-
pon Wi OEH3WH U CXKAaThIA BO3IYyX.

171



10.U. Anucmpamos, K. IO. Anucmpamos

CkopocTb OypeHUs 3aBUCUT OT CBOMCTB MAacCUBa U PEXUMOB OypeHUs
u gocturaet 10—12 m/4.

OCHOBHOI HEIOCTATOK CTAHKOB TEPMUYECKOTO OypeHUsI — BBICOKUE 3aT-
pathl Ha OypeHue M3-3a 60JIBIIOro pacxoia roplouynx KOMIIOHEHTOB: Ha | M
CKBaXXMHBI TpebyeTcst 50—70 M° kucmopona u 15—20 Kr KepocHHa.

BddexTuBHO MTpUMEHEHE KOMOMHUPOBAHHOTO TEPMUYECKOTO U ME-
XaHWYECKOTO CIOCOO0B pa3pyllIeHUs, UCIOJIb3yeMbIX B JBYX BapUaHTaX:
1 — mapollleyHble WIKN yIapHO-BpalllaTeIbHbIE CTAHKY BHavYaje OypsT cKBa-
KWHBI MAJIOTO TUAMETPa, KOTOPBIE 3aTEM PACUIUPSIIOTCS OTHEBOW TOPEKOM,
CMOHTUPOBAHHOW Ha CTaHKE, 2 — KOHCTPYKIIUS MTpeAycMaTpUBaeT MpUMeHe-
HUE B OypOBOM MHCTPYMEHTE TOPEJIKH, KOTOpas MpelHa3HaYeHa JUIsl Harpe-
Ba MOPOJIBI, U IIAPOIIKHU, KOTOpas Jierye paspyliaeT Mopoy, HaXOASIIyl0oCs
MOCJIe HarpeBa B TEPMUYECKOM HATIPSKEHUH.

Ha Jle6enunckom I'OKe wucrmonb3yeTcs CTaHOK KOMOWHWPOBAHHOTO
oypenust CbII-250 MHP, kotopslii To3BoisieT Tocie OypeHUsT CKBaXKUHbI
nramMeTpoMm 250 MM paciIMpsTh €€ HUXKHIOK YacTh TOPEIKOI OTHEBOTO Oype-
Hus 10 600 MM.

Vnapaoe OypeHme. YIapHO-IIOBOPOTHOE OypeHHME B HACTOSIIEE BpeMs
MPUMEHSETCS B He3HAUMTEJbHOM O0beMe 13-3a Majiol MPOU3BOIUTEIHLHO-
CTU 1 OOJIBIION TPYITOEMKOCTH.

ITpuHIMIT pabOTHl CTAHKOB YIaPHO-MOBOPOTHOTO (YIapHO-KaHATHOTO} Oy-
PEHUS 3aKITI0YaeTcs B TOM, 4To Tsoxebii (1200—2800 kr) 6ypoBoii cHapsi, O~
BelLIEHHBII Ha KaHaTe, pUTMMYHO MOJHUMAETCS Ha BbIcOTy 1—1,2 M u cBOOOA-
Ho otnyckaetcs. [1pu yaape 10J0To CHapsiaa pa3pyliaeT nmopoay B 3aboe. B mo-
MEHT MOoabeMa KaHaT pacKpy4yuBaeTCsl, MOBOpauMBasi CHapsii Ha HEKOTOpBI
YToJI, 2 B MOMEHT KOHTaKTa C MOpOoJa0i CBOOOJHO MPOBUCAIONINI KaHAT BHOBb
CKpYYMBAETCs, TTOBOpPAUMBasl KOHIIEBOE KPEIIeHE B 3aMKe OypOBOM IITAHTH.

Jts ynaneHust 6ypoBoii MeJlour B CKBaXKUHY MEPUOAMYECKU TTOAAETCS
BOJIa, 0Opa3ylolliasi BMECTe ¢ MPOAyKTaMU OypeHUsI 11aM, KOTOPBIA BbIUep-
TIBIBAETCS XXEJIOHKOM.

Pexxyim paboThl cTaHKaA PEryJIMpPYeTCsl BBICOTOM MoabeMa OYpOBOro CHa-
psiaa, 4acTOTOM yIapoB U MEPUOAUYHOCTBIO TOCTAaBKU BOJIbI.

Bypenune mimypoB OCyIIECTBISICTCS OYPYIIBHEIMA MOJIOTKAMH C ITHEBMO-
WIW TUAPOTIPUBOAOM (maba. 2.14).

s 6ypeHus IIITypoB B HeradapuTax IMpUMEHSIOTCS TIePEHOCHBIE JICTKHE
nepdopaTopbl. Ha MHOTMX KapbepaX MCIIOIB3YIOTCS CaMOXOMHEIC OYpOBBIE
YCTaHOBKY ¢ OYPWILHBEIMM MOJIOTKAMY Ha TUAPABINIECKIX MAaHUITYJIITOPaX,
CMOHTHUPOBAHHEIX Ha 6a3e TpakTopa .
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Tabrnya 2.14
Pacxop
Mapka nepdho-
patopa Macca, [NnameTp ﬁrﬂVeﬁ::: MowHocTb, 3“2']2? qagT%T: cXaroro
GypunbHon Kr KOPOHKH, MM pr ’ KBT vuﬂ?,( ’ y"rp ’ BO3AyXa,
YCTaHOBKM u W /MuH
Mepdpoparops! (M)
Mn368 24 32-40 2 1,6 36 38,3 2,8
Mn508 30 36-40 3 2,2 54 37 34
54 32 40-46 4 2,36 55,5 39,2 4.1
Mne3 33 40-46 5 2,2 63,7 30 3,85
MP30K 36 38-46 4 32 60 37 4

st GypeHus ImypoB Ha Kapbepax OJJOYHOTO KAMHS TAKXKE UCTTONIb3YIOTCS
TepeHOCHbIE Jierkue niepdopatopsl. [1py OTCYTCTBUU 3IEKTPOSHEPTUH U CKa-
TOTO BO3AyXa MPUMEHSIOT NiephopaTop ¢ OEH3WHOBBIM ABUTATEIEM, KOTOPBIA
TMO3BOJISIET OYypUTH LIITYphI fuaMeTpoM 40 MM Ha ryouny 1o 0,5 M.

2.13. IOATOTOBKA I'OPHBIX ITOPO/I K BBLIEMKE
BYPO3APATHBIMU KOMBAVTHAMU

ByposzapsimHbIit KOMOAifH KOHCTPYKTHMBHO COCIMHSICT MEXaHW3MBI IIJIST
OypeHMSI CKBaXXMH M 3apsiKaHMsI B3pBIBUYATHIM BemlecTBOM. [l obecriede-
HUS 0e30MacHOM €ro paboThbl, HANEKHOTO ITOJIYICHUS TOCTOSHHOTO IIO
KPYITHOCTH COCTaBa TOPHOI MacChl M BHICOKOM MPOM3BOIUTEIBHOCTH TIpe-
JIyCMaTpUBacTCsI OypeHNe CKBAaXKIH MaJIOTO JUaMeTpa Ha HeOOIBIITYIO TITyou -
Hy 0e3 HapalllMBaHUs IITaHT.

B Hacrosimee BpemMs IIpemMIOXEHO HECKOJNBKO BapHMaHTOB KomoOaitHa.
Bo Bcex KOHCTPYKIMSIX MAIlIMHBI BPAIIATeTbHOTO MJTU yIapHO-BpaIaTeIbHO-
TO OypeHMsI PacIIONIOXKEHBI B OIMH WA [[Ba Psiia C UHTEPBAJIaMU B PSITy U MEX-
Iy psimaMu, 0OYCIIOBJICHHBIMM CETKOM CKBaXXWH MPY JaHHOM AUaMETpe.

3apsoKaHrde CKBaXKMH TIPEIYCMATPUBACTCS KMIKUMU VUIM JIBIOIITAMUCS
B3pBIBUYATHIMU BelllecTBaMU. JIBIOIMecs B3pEIBUATHIC BEIIECTBA M3TOTOBIISI-
FOTCSI M3 HEOTIACHBIX 110 B3PBIBY KOMITOHEHTOB B 3apsITHOM YacTH KOMOaitHa
BO BpeMsI OypeHHMs CKBaXXWH. 3apssKaHNE OCYIIECTBIISIOT Yepe3 CITCIaTb-
HBIE IIUTAHTH WJIX TIOJIOCTU OYPOBBIX IITAHT BO BPeMSI MX IOIbeMa N3 CKBAXKM -
HBI, 3aTeM TepeMeIIaloT KoMOaifH Ha pacCTOSTHIE, paBHOE IIPEIYCMOTPEHHO-
MY PAacCTOSTHUIO MEXIY PSAaMy, W IIPOM3BOISAT B3pbIB. MHUIIMMpOBaHME
3apsiIOB B CKBAaXXMHAX IIPOMCXOAWT OT TUPJSTHABI ITaTPOHOB-O00EBUKOB,
OITyCKAaeMBbIX B CKBaXXMHEIL. B KauecTBe 3a001KM MCITOIb3yeTCs Boaa, KOTopast
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MOJAETCS B CKBAXWHBI MO TEM X€ KaHajiaM, YTO U B3pbIBYATOE BELIECTBO,
OCYILIECTBJISISI OMHOBPEMEHHO UX MPOMBIBKY.

B KOHCTpyKIIMSIX KOMOAHOB C XUAKWUMU B3PBIBUATBIMU BeElllECTBAMU
MPeayCMaTPUBAETCS B3PbIB OT MHULIMMPOBAHUS 3apsiia DJIEKTPOUMITYIbCOM.

B 3aBuCHMOCTM OT TJTyOMHBI LIITypOB paboumMii UK KOMOaliHa cocTa-
BiIsieT OT 2 10 20 MUH.

KoM6aifH MOXeT MOATOTaBIMBATH TOPHYIO MAacCy K BBIEMKE TOPU30H-
TaJIbHBIMU CJIOSIMU, B3pbIBasi 0OYEPETHON 00beM MOPOABI KaK ObI B 3aXKaTOM
cpene, odecrneuynBas STUM MPAKTUIECKU TTOJTHOE OTCYTCTBUE pa3jieTa KyCKOB
TPY B3PbIBE U MEepeMELINBAHIE COPTOB PYII IIPU pa3pabOoTKe CIOXKHBIX 3200€B.
ITorpy3ka ropHOI MacChl MOXET OCYIIECTBISThCS Ha 6€30ITaCHOM paccTosi-
HUU JIIOOBIM 3KCKaBaTOPOM WJIMA MOTPY3YUKOM OJHOBPEMEHHO C paboToi
KOMOaliHa.

ITpu obecrieyeHUM BBICOKOI CTENEHU TPOOJIEHUS TOPOJA BO3MOXHO MTPU-
MEHEHUE MOrpy3KN KOMMAKTHBIX POTOPHBIX TUAPABINYECKUX IKCKaBATOPOB
(puc. 2.30). Ilpu pabote KoMbOaiiHa Ha HAKJIOHHOI MTOBEPXHOCTU YCTyIa rop-
Hasl Macca MocJje KaXI0ro B3pbIBa CKAThIBAETCS K OCHOBAHUIO YCTYTMaA, T

5KCKaBUPYETCS TMOrpy304-

HBIMU cpeAcTBamu. Jlus

obecrieueHUsT OE30MACHOCTHU

paboTel MOTPY30YHBIX

2 CPEACTB MTOATOTOBKA TOPHOM

MACChl OCYILECTBIISIETCS CO

CMeEIleHUEM B TIJIaHE OT pa-

00TbI KoMbaiiHa. Takas Tex-

HOJIOTUSI IO3BOJISIET OTpaba-

Puc. 2.30. TexHonornyeckas cxema paboTbl 6ypo3apsi-  ThIBaThb TOPU3OHT J1000M

Horo arperata (7) ¢ KOMNaKTHbIM POTOPHbIM ~ BBICOTHI.

TMAPABAMYECKUM 3KCKABATOPOM (2) OnHa U3 KOHCTPYKUUNA

koMmbaitHa (puc. 2.31) mipe-

JIyCMAaTPUBAET OTOPOC OTOUTON TOPHON MAacChl Ha MOTPY30YHYIO IUIUTY CO

CKpeOKOBBIM KOHBeepoM. LIUKIT paboThl MOTPY30YHOM YaCTH pacCUMTaH Ta-

KM 00pa3oM, UTO 3a BpeMs OypeHUsI CKBAXKWH U 3aPSKaHUS UX B3PbIBUATHIM

BEIIECTBOM OypO3apsiIHON YacThlo KOMOaliHa OTOMTAast B MPEeIbIAYIIEM I~

KJIe TOpHasi Macca MOTpyXaeTcs B TPAHCHOPTHBIE CPEACTBA CKPEOKOBBIM
KOHBENepOM MPU HEKOTOPOM HAKJIOHE TIATHI TUAPOJOMKpPATAMU.

Pacuer mapameTpoB CETKM CKBaXWH IS KOMOAHOB BENETCS C YYETOM
HEe00XOAMMOr0 COCTaBa TOPHOI MAacChl MO KPYIMHOCTU, XapaKTepu3yeMoi Aruame-
TPOM KOHJTUIIMOHHOTO KYCKa:

W = 28kd + D,,
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a=56kd,
rae W — nuHus conpoTuB-
JIEHUSI TI0 TIOOIIBE, M;
k =1,2—2 — xoapdu-
LIMEHT, YYUTHIBAIO-
MWAKA JTUHAMUAYECKOE
JIEUCTBUE 3aPsLIOB;
d— nuamMeTp 3apsaa, M;
D, — pasMmep KOHIHU-
LIMOHHOTO KyCKa Top-
HOW MacCHhI, M;
a — pacCTOSTHUE MeX-
NIy CKBaXXMHAMMU, M.

I[Ipoun3BoAUTEIHLHOCTH
KoMGaitHa (M3/4) 3aBUCHT
OT 00beMa OTOMBaeMoii 3a
UK TIOPOABI U JTINTEITb-
HOCTH LIUKJIA:

BhL

:—l > Puc. .2.31. bypo3apsaHblit kKoM6aiH (1) ¢ NOrpy304HON
—+ nautoi (2)
v

rae B — muipuHa 3axonKku, oTpabaTbiBaeMoii KOMOAMHOM (3aBUCUT OT YMCIIa
OYpOBBIX MAIIIWH B PSY), M;
h — BBICOTA pa3pabaThIBAEMOTO YCTYyTIA, M;
L — nogaBuranue KkoMmbakiHa 3a UK (TTpU OMHOPSIAHOM OypeHuu L =
W, ipu ABYXpSIMIHOM PACTOJIOXEHUN OYpPOBBIX MAllMH HA PACCTOSIHUU
bL=W+b), m;
[ — TiryOvHA CKBaXXWHBI, M:
V — CKOPOCTb OypeHUsI, M/4;
f — BpeMs IepeMellieHrs KoMbaitHa, 4.

ITpouszBoauTEILHOCTL KOMOAaiHa cocTaBsieT 240 MS/‘{ B TTOPOJIaX KPero-
cTbio f=8. B HeM MpemycCMOTPEHO OBYXPSIAHOE PACIIONIOXEeHHE 16 MalnuH
yIapHO-BpallaTeIbHOTO OypeHUsl, MO3BOJISIIOIIMX OYPUTh CKBAaXKMHBI HA YCTY-
Max BBICOTO# 5 M 110 ceTke 1X1 M, maMeTpoM 52 MM, IIyOMHO# 6 M, aBTOMa-
TAYECKOE 3apsDKaHWe aKBAaTOJIOM C TMOMOIIBI0 AO3UPYIOIIETO YCTPOWCTBA.
s mpegoTBpallleHusl pasjieTa KyCKOB Oypo3apsiiHas 4acThb MMEET 3KpaH.
ITorpyska ocyiecTBisieTcs B3pbIBOHABAIKOM Ha MOTPY304YHYIO YacTh KOMOaiiHa.
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Bricokas acddhekTUBHOCTD paboThl KOMOAITHOB JOCTUTAETCS 3a CYET MOJI-
HOW MexXaHu3alluu W aBTOMATU3allMM OYpeHWS U 3apsKaHUs CKBAXKUHBI
B3pBIBYATBHIM BellleCTBOM. VX TpUMeHEeHUE UCKITI0YaeT MepephiBbl B padboTe
Ha B3pbIBaHUE U 00ecreurMBaeT BO3MOXHOCTh UCTIOJb30BAHUS TEXHUKU HeE-
MPEPBIBHOTO NEVCTBUS 11 MOTPY3KU U TPAHCIIOPTUPOBKU TOPHOI MaCCHI.

2.14. PACYET ITPOU3BOAUTEIIBHOCTH BYPOBOI'O CTAHKA
1 OPTAHU3AIIUA BYPOBBIX PABOT

Ipu BEIOOpE THTTIA OYPOBOTO CTAHKA YIUTHIBAETCST KPETIOCTH TIOPOJI, TPEIIH -
HOBAaTOCTh, 0OBOTHEHHOCTh 1 TMAMETP CKBAXXWHBI. J{naMeTp CKBaKMHBI B KOH-
KPETHBIX YCIOBUSX OMpPENENSIETCSl pacueToM, MPENCTABIEHHOM B maba. 2.12.
O06macTh MpUMEHEeHMs KaXI0To THTIa OYPOBBIX CTAHKOB U TEXHMYECKas Xapak-
TEPUCTHKA TIPUBEACHBI TIPY OTTMCAHUY WX PAOOTHI.

IMpon3BOMUTETHFHOCTh CTAHKA 3aBMCUT OT CBOWCTB OypMMOTO MaccuBa,
COCTOSTHUSI OYpOBOTO MHCTPYMEHTA, peskMa OypeHMsT M OpraHu3alnu Oypo-
BBIX PaboT.

M3-3a pa3zHOOOpa3ust CBOMCTB MacCHUBa W TMOCTOSTHHOTO U3MEHEHUS CO-
CTOSTHUST OypPOBOTO MHCTPYMEHTA MTPUHUMAETCS CPEIHSISI CKOPOCTh OypeHUs.
B 311X yC0BUSAX CKOPOCTh OypeHUsl 11€JecO000pa3HO OMpPeesTh UCXOAS U3
MMacTIOPTHBIX JAHHBIX CTAHKA C TIOMOIIBI0 XPOHOMETpaXa.

CMeHHasi TPOU3BOAUTEIbHOCTD (M/CMEHY) OTpENeNsieTCsl C Y4eTOM CKO-
pocTu OypeHus1, BpeMEHH Ha 3aMeHy pabouyero MHCTpyMeHTa, Ha IepeMeltie-
HME CTaHKa OT CKBaXXWHBI K CKBaXXMHE U €r0 YCTAHOBKY:

0 =vTk,,

roe v — TeXHWYecKas MPOU3BOIUTENHLHOCTH OypOBOTO CTaHKa, M/4
(maba. 2.13);
T — MpOIOKUTEIBHOCTD CMEHBI, Y;
k,; — K03 ULINEHT UCIIOIb30BaHUSA CTaHKa B TeueHue cMeHsI (0,5—0,75).

YacoBag W CMcHHAs TPOU3BOIUTEIFHOCTh IHIAPOIICYHOTO OYpPOBOTO
CTaHKa C YYETOM €T0 KOHKPETHBIX ITapaMeTpOB M AuaMeTpa OyprMoOil cKBa-
XMHEI MOXET OBITh OIIpeaesicHa o (opMynam

0, = "Wk g

rne D= 016+0,32 M tnamMeTp CKBaXXWHBI B ITOPOAIAX Gy = S0+200Mla;
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Nyp — MOILIHOCTD NPUBOJA Bpalaressi, KBt
k5 15=0,7—0,8 KO3 GUIMEHT 3arpy3KK TBUTATEN,
e =2,73 — OCHOBaHME HATypaJIbHBIX JOrapu@MoB.

QCM — 0’1kl/l T;}M NB|)k3.£lB , M/CM

e0’017cc>|< D2
ky = 0,5—0,7 — K02 GUIIMEHT UCTIOIB30BAHUS CTAHKA.
Jnsa CBII-250MH N;,= 68 kBT, K; 5= 0,8.

YnenbpHas 3HEPrOeMKOCTh OypeHUs

D = 0,6e""7%x, kBt *u/M,
rie Gqx B MlIla.

[To ynenbHOI 3HEPrOeMKOCTH OYpeHUsI MOXHO IPOTHO3WPOBATH CKO-
pOCTh OypeHUsT CKBasKUHBI

C =@, KBT1-9/Mm,
V
rae V' — ckopocTh OypeHusI, M/C.

Yuicno OypoBBIX CTAHKOB OINPENENSEeTCS B LEJIOM JUI Kapbepa WiIN UIS
Kaxzoro skckasaropa. [TocnenHee nenecoodpasHee, TaK Kak MTPOU3BOIUTEIb-
HOCTb KOMITJIEKTa 000PYI0BaHUS TEXHOJIOTUYECKOTO MMOTOKA 3aBUCUT OT pabo-
TBhI BBIEMOYHO-IIOIPY30YHOI MAllIMHbI U JUIS1 00ecTieueHus ee becriepeOoiHoM
paboThl HeoOXooMMa CTporas yBsiI3Ka padOTBHI C HEil OypOBBIX CTAaHKOB.
Ha 6op1mmx kapbepax BBIOOP U pacyeT urciia OypoBBIX CTAHKOB TSI KaXI0-
TO 5KCKaBaTopa IMO3BOJISIET YIUTHIBATh CBOMCTBA MACCHBa pa3padaTbiBaeMou
5KCKaBaTOPOM 30HHI.

HeobxogumMoe 4yuciio OypoBBIX CTAHKOB B LIEJIOM I Kapbepa MOXET
OBITH OIpeeieHo o hopMyJie

Ik

b
cyTncyanoﬂs

N=

rae Il — MpOM3BOAUTENBHOCT Kapbepa 110 FTOPHOIi Macce, M°/Tox;
k=1,2—1,25 — k03 GHULMEHT pe3epBa CTAHKOB;
QCyT — IIPOM3BOIMNTEIIEHOCTh OYpOBOTO CTaHKA, M/CMEHY;
Hgyp — YUCIO CMEH PabOThI CTAHKOB B CYTKH;
Aron — YMCIIO PAOOYMX JHEH OYPOBOro CTaHKa B TOAY;
€ — BBIXOJL TOPHOI Macchl ¢ | M CKBaXHHbI, M°
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

oW +b(n-D)ha
lCKBn ,

rae a,b — paccTosTHUE COOTBETCTBEHHO MEXIy CKBaXXMHAMU B PSANY M MEX-
1y pASaMu, M;
h — BBICOTA YCTYTIa, M;
W — IVHMA CONPOTUBIIEHNS MO MONOLIBE, M;
1 — 4YUCIIO PALOB;
lexp — TIIyOMHA CKBaXWHBI, M.

Heobxonumoe 4yrcio CTAaHKOB U1 OMHOU BBIEMOYHO-TIOTPY30YHON Ma-
IIWHBI OTIPENIETISETCS C YIETOM MECSYHOU MPOU3BOIUTEIbHOCTA SKCKABaTO-
pa 1 yrciia pabouux JHeil OypoBoro craHka B Mecsll. KoadbdbuumeHT pesep-
Ba cienyet npuHumath k = 1,1—1,15.

Llenb opraHu3anuu OypoBbIX padoT — obecrnedeHre KaueCTBEHHOTO BbI-
MOJHEHUS MacropTa OypoBBIX pabOT B paCUETHBIN MEPUOI C MUHUMAJIbHBI-
MM 3aTpaTaMu.

ITomMuMo coBCTBEHHOTO OYpeHUSI B MPOrpaMMy OYpOBBIX paOOT BXOAUT
MOATOTOBKA 0JioKa K OypeHUIo (IIEpeHOC TPAHCHOPTHBIX U JIEKTPUUYECKUX
KOMMYHWKAIIUH, TIOABOJl SHEPTUH, TJIAHUPOBKA TTOBEPXHOCTH), MapKIIIEH-
Jlepckas cheMKa 0JIoKa U pa3MeTKa YCTheB CKBAXWH C YKa3aHUEM UX TITyOu-
Hbl. DakTryeckas TyOMHA CKBaXXWHBI BO BpeMsi OypeHMsI OTpenetsieTcs
MAIIIMHUCTOM OYpOBOTO CTaHKA.

OO6cnyxuBaHUe OYPOBBIX CTAHKOB Ha Kapbepax OCYILECTBISIET PEMOHTHAS
ciyx0a, OCHallleHHas MepeABMKHBIMU MaCTEPCKUMMU JJISI aBapUITHOTO U Te-
KYIIErO0 PEMOHTOB M CUCTEMATUYECKOTO KOHTPOJISI 32 COCTOSTHUEM CTaHKOB.

IMpodmnakTryeckre n KamuTaaTbHBIE PEMOHTHI OYPOBBIX CTAHKOB, a TaK-
K€ 3aTOYKy OYpPOBBIX KOPOHOK BBITIONHSIIOT B PEMOHTHO-MEXaHMYECKUX
MACTEepCKMX MO rpacuKy MIaHOBO-MPEAYNPEIUTETbHBIX PEMOHTOB B CIIyXK0e
TJIaBHOTO MEXaHUKA Kapbepa.

2.15. IIOATOTOBKA K BBIEMKE BJIOYHOI'O KAMHA

ITpu mpon3BOICTBE CTCHOBBIX, OOJMIIOBOYHEIX, JOPOXKHEBIX, OOPIIOPHBIX,
APXUTEKTYPHBIX U CKYJIBIITYPHBIX U3ICIINI OT MacCUBa N3BEPKCHHBIX, METa-
MOP(PUUIECKUX M OCATOUYHBIX TOPHBIX ITOPOJ MEXaHWUUECKUM WA B3PBIBHEIM
CII0COOOM OTHESIOTCS OJIOKU TIPUPOTHOTO KaMHSI, KOTOPBIC 3aTeM IPy3sTCs
W JOCTaBIISIOTCS TPAHCIIOPTHEIMHU CPEICTBAMH TSI JaTbHelIIeit 06pabOTKH.
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TexHOJIOrMsI MEXaHMYECKUX CIIOCOOO0B BKJIIOYAET:

<> OTPBHIB OJIOKA OT MAacCHBa II0 €CTECTBEHHBIM TPEIIMHAM BHEAPEHUEM
B Hee KJIIMHBEB;

< OypeHUe 10 KOHTYpy OTHAeJisieMOoro 0Jioka Ha HeOOJbIIYI0 TIYyOMHY
IIITYPOB ¥ OTPEIB €T0 OT MacCHBa C IIOMOIIBIO 3a0MBaHUS B HUX IIPO-
CTHIX KJIMHBEB WJIN UCIIOJb30BAaHMS THAPOKINHLEB;

<> OTIMJIMBaHUE IO KOHTYPY 0JI0Ka ¢ TTOMOIIBI0 KAHATHON MUJIbI, TUCKO-
BOI I 0apOBOM KaMHEpPE3HBIMHM MallTMHAMH.

Ilepsbiii 13 MEXaHWYECKUX CIIOCOOOB TPUMEHSIETCS B TPEIIMHOBATHIX
MaccuBax, B OCHOBHOM 0a3ajbraXx U TpaHUTAX, IJe €CTECTBEHHbIE TPEITUHBI
HE 3aloJTHEHBI IIEMEHTUPYIOIMMU pacTBopaMu. C TMOMOIIBIO 3a0WMBaHUS
KJIMHBEB €CTECTBEHHBIN OJIOK OTIEISIETCSI OT MAaCCHBA.

Bmopoii cnocob Hanbosee pacnpocTpaHeH Npu Jo0blYe KaMEHHBIX 0JI0-
KOB KPEIKWX TOPHBIX IMOPOJ U3 KPYITHOTPEITMHOBATHIX MacCUBOB. LIImypsl
OypsITCS Ha IJTyOMHY 10 TMOACTIUIAONIEH TPEIMHBI WM Ha BHICOTY OJIOKa Ha
PacCTOSTHUM, JOCTATOYHOM JJTSI pa3phiBa MacCUBA MEXIY HUMU MIPU MEXaHU-
YECKOM HAMpPSKEHUM, BO3HMKAIOIIEM OT PACTIOPHBIX YCWIMI KIIWHBEB.
B kpenkux 6osee 130 MIla ropHbIx Topoaax LIMypbl pacIiojiaraloTcsl Ha pac-
crostHuu 0,1—0,2 M. KJ1uHBS B 3aBUCUMOCTH OT MMPOYHOCTU TOPHBIX MTOPOJT
3a0MBAIOTCS B KXl WM Yepe3 HECKOJIbKO IImypoB. st yMeHbIIeHUS
TPEHUS W pa3pylIeHMsT CaMOTO 0J10Ka KIIMHBS B IITTYP 3aKJIabIBAIOTCS MEX-
Iy TUTACTUHAMU («IeKaMW»). [MAPOKINHBS MPEeICTaBISIOT COO0I MeXaHU3-
MBI, B KOTOPBIX TJIACTUHBI PA3ABUTAIOTCS NABJIEHUEM JXKUIKOCTU, CO3/IaBa-
€MbIM BbICOKOHAIIOPHBIM HAacOCOM (puc. 2.32).

Otnenennie 610Ka OT MaccUBa KAHATHOU TTAJION MIPUMEHSIETCS TSI TOOBI-
Y1 MpaMOpPHBIX 6J10K0B (puc. 2.33). lllenb B MaccuBe oOpa3yeTcsl B pe3yJibTa-
T€ BO3AEUCTBUS abpa3uBa, KBapLEBOro necka KpymHocTbio 0,2—1 MM, KOTO-
DHBIif TTIOIaeTCs B IIETb BMECTE C BOAOW M 3aXBaTHIBAETCSI TPOCOM, IBVIKYIIIMM-
cs1 co cKopocThio 8—12 m/c. Tpoc nByX- WM TpeXKWIbHBIN quameTrpoM 3; 3,5;
4,5 1 5 MM 1 mmHOI ot 1 1o 3 kM. HaunHaroT nuieHne KaHaToM OOJIBIIIETO
muameTpa. [1py u3Hoce v OOphIBE €T0 3aMEHSTIOT KAaHATOM MEHBIIIETO TaMe-
Tpa. CTONKM CO IKMBAMMU CITYKAT [UIsl HAIIpaBJIeHUsT KaHATa B IIPOCTPAHCTBE.
Nx pasmernaior TakuMm 00pa3oM, 9YTOOBI OMHUM 3aXOI0M MTPOU3BECTU BEPTH-
KaJIbHbIE Y TOPU3OHTAIBHBIE TN TS TIOJTHOTO €T0 OTAEJIEHUST OT MacCHBa.
Pasmepsbl 6710Ka B MpaMOpHOM MaccuBe cocTaBIsIoT 20x10x5 m. st ycTaHOB-
KU CTOEK Ha TIIyOMHY, COOTBETCTBYIOIILYIO BBICOTE OJIOKA, TIPOXOMISIT CTIeIINAIhb-
HbIe TTYPMBI UK UCTTONB3YIOT CHeIMATbHBIe OYpPOTIPOHUKATOIIINE CTOWKY € a0-
Pa3VBHBIMU HATTPABJISTIOIIMMH ITKUBAMU, KOTOPbIE HATSDKEHUEM CaMOTO KaHa-
Ta TPONMUJIMUBAIOT 11IeJIb B CKBaXXKWHE, YBJeKasl Ha MIyOUHY KaHaT (puc. 2.34).
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Puc. 2.32.Cxema  rmapoKNUHOBOM
YCTaHOBKM (@) W ruapoknuHa (6) ang
[06b141 6110K0B:

1 — macnsiHbln 6ak; 2 — ABuratens;
3, 11 — BbICOKOHAMOPHbIE LUNAHTK;

4 — ruapoKnNuK; 5 — 610oK; 6 — Hacoc;
7 — 30NOTHUKOBbLIA pacnpenenurens;
8 — ruapoumnmHap; 9 — NopLUeHs;
10 — wok; 12 — wnaxr; 13 — wWweku;
14 — wnyp

Puc. 2.33. TexHonoruyeckas cxema
OTNUANBAHWA MOHOMTA MPamopa
KaHaTHON Nunoi cmpmel
«Tenekomn» 13 cnewLmanbHbIX HULL:
1 — HaTsKHAsA CTaHums; 2 — NpuBoj-
Has cTaHums; 3 — HecyLLast CTOMKa;

4 — perynupyemblii NPOTUBOBEC;

5 — Tenexka HaTSHXKHOW Ne6EaKK;

6 — HanpaBnAloLLMe LIKNBBI,

9 — 3aKpennéHHble TAru;

10 — eMKOCTb C abpa3uBHOM Myrb-
noii; 17 — pabo4me CTOMKM

Pacxon mrecka u Bogst coctanisieT 30 kr/49 u 100 j1/9. Hatsbkenne kaHaTa mist
CO3/IaHMST ONTHUMAaJIbHOU cTpesbl mporuba B 80 MM Ha 1 M KaHarta JOJKHO
coctasnsath 2000—2500 H.

OTneneHHbIN OT MaCCUBA MPOITJIOM IeJIel TAKUX pa3MePOB OJIOK THAPO-
JIOMKpaTaMy OMPOKUIIBIBAETCA Ha CIMELUATBHO MOATOTOBIEHHYIO «ITOCTEIb»
U3 Tecka 1 1ebHs (puc. 2.35), Tie pacCIIAIMBAETCI STUM Xe KaHaTOM Ha 0J10-
K MEHBIIINX Pa3MepOB, COOTBETCTBYIOIIMX BO3MOXKHOCTSIM TPAHCIIOPTHBIX
1 KaMHEPE3HBIX CPEICTB.

YacoBasi MpOU3BOANTETHLHOCTh KaHATHOW TWJIBI TPpU T00bIYEe Mpamopa
npoyHocThio 70—100 MIla coctaBnsieT 1—2 M? npu naauHe rponuia 20—22 M.
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Puc. 2.34. TexHonorust  OTNUAMBAHWA MOHOMUTA KaHATHOW nNunon upmbl  «lnerpunu»
C NOMOLLbIO BYPONPOHMKAIOLLMX CTOEK:
1-5 — nocnefoBareNibHOCTb OMepaLmi

2578

>

=i o é)

SCTBIT
-‘,.

7

Puc. 2.35. OnpokuabiBaHue 610Ka r’MapoLOMKpaTamu Noce OTAeNeHNs ero 0T MaccuBa
KaHaTHbIM NUEHNEM:
1 — komnpeccop; 2 — rapoAoMKpar; 3 — MOHOUT
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Ihasa 2. [Todeomoska 2opHbix nOpoo K gvlemke

MOTYT pacmoJiaraThbCs He B KaXXIOM IIIype, a 9Yepe3 OOUH WU IBa B 3aBUCH -
MOCTH OT IIPOYHOCTH MaccuBa. B 3ToM ciydae He3apsskeHHBIC IIITYpPBI
BBITIOJTHSTIOT POJIb HANIPABJISTIONINX TPEIIWHEL. PaccTosTHME MeXIy IIITypamMu
cocrasister 0,1—0,2 M, yaenbHbI pacxox mopoxa 0,05—0,3 kr/m°.

ITpu ncnoabp30BaHNH AETOHUPYIOIIETO IIIHYpa B BOTHON cpele 3apsi Io-
MeIaeTcs B KaXXOBI INIyp. biaromapst ¢BOMCTBY HECKMMAeMOCTH BOJBI
B3pBIBHOE YCWJIME OT B3phIBa B3pEIBYATOTO BEIIECTBA CIIIAXKUBACTCSI M pABHO-
MEpHO TIepeacTCs Ha CTCHKM IIITypa. YUUTHIBAS 3TO CBOMCTBO, IUIST YBEIIM -
YeHUS HAIEXHOCTH 0Opa30BaHMS TPEIIVHEBI B HY>KHOM HAIIpaBJICHUM TIPH-
MEHSIOT MapHbIC WIM COABOCHHEIC IIIYPHI, IIIMYPHI 3JUTUTICOBUIHON (DOPMBI
WJIH CIIeIAaIbHbIC KOHCTPYKIIUM 3apsiIOB, B KOTOPEIX ICTOHUPYIOIINI IITHYP
pa3MeIaeTcs Mo IMPOTUBOIIOJIOXHBIM CTEHKAM KPYIJIOTO IIITypa MO JTUHUKN
HaTpaBJIeHUS TPEIINHEL. J{J15T 3TOTO NETOHMPYIOIIME ITHYPHI TTOCIIE TIOMETIIe-
HUS B IIITYp PACKJIMHUBAIOTCS BOIOM B TTOJIMATUIICHOBOM 000JI0UKE.

Jns obpa3oBaHMSI IIeJield B MaCCHBE MCITOIL3YIOT TEPMOpPE3aKu, TIPUH-
IIUII IEHCTBUS KOTOPBIX aHAJIOTMYEH TepMOOypeHmIo. TexHmaecKast BO3MOXK-
HOCTh 0Opa30BaHMS eI Ha OOJIBIINYIO TIIyOMHY HeOOJbIIasl, IIO3TOMY 3TOT
Crocob IMpUMeHsIeTCS B KOMOMHAIINKM CO B3PBIBHEIM. B pacmmpeHHyo Tep-
MOpE3aKoM Ha HEKOTOPYIO TJIyOWHY €CTeCTBEHHYIO IIeNb WIM CO3JaHHYIO
B HEOOXOMMMOM HAaIpaBJIeHUM HEIOCPENCTBEHHO B MAacCHBE ITOMEIAIOT
3apsi B3pHIBYATOTO BEIIECTBA W B3PHIBAIOT, OTAEISISI TAKUM KOMOWMHUPOBAH-
HBIM CITOCOOOM OJIOK KaMHSI OT MacCHBa.

2.16. PACYET 3ATPAT HA IIOATI'OTOBKY I'OPHBIX IIOPO/I K BBIEMKE

PacueTsl 3aTpaT Ha MOATOTOBKY TOPHBIX MTOPOJ K BEIEMKE, KaK U 110 BCEM
MPOU3BOJACTBEHHBIM TIpoOlieccaM Ha Kapbepe, MPOU3BOAAT MO (haKTUYECKUM
3aTpaTaM Tpyla, dHEepruu, roprovyero, MHCTpyMeHTa, MaTepUaIOB B CMEHY
WJIM 32 BBITTOJIHEHHbIN 00beM, Hampumep, 1000 M mozroToBNIeHHOM TOPHOM
macchl. JlaHHbIe 3aTpaT (PUKCUPYIOTCS MPUOOpPaMU U IO JOKYMEHTaM ydyera
(Tabenb, TpebOBaHME HA MTOTYYEHUE MaTepuaia u mp.).

DKcIlyaTallMOHHbIE 3aTpaThl:

4 Ha OypoBble paboThl (3apaboTHas TjIaTa, SHEPTUsl, CMa30YHbIE MaTe-

puajbl, U3HOC OYpOBOro MHCTPYMEHTA, KaHaTa);

4 Ha J0CTaBOYHO-3apsiiHO-3a00e4Hble paboThl (3apaboTHasl mara,

roprouee, CMa304Hble MaTepuaibl, pe3uHa);

4 Ha B3pbIBUYATOE BEILIECTBO, B3pbIBUATHIE MaTepUasbl, JIEKTPOIPOBO,

11maraT, U30JieHTa, 3a00€YHbI MaTepual;
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4 Ha 3apskaHue CKBaXUH (3apaboTHas 1Uiata);

4 Ha pobJieHre HerabapuToB (MOTYT YUUTHIBATHCS BMECTE C OYPOBBIMU,
3apsSAHBIMUA U B3PBIBHBIMU pabOTaMU WK C YYETOM OYPOBBIX, 3apsil-
HBIX U B3PBIBHBIX OTAEIBHO IO Herabapuram);

4 Ha IEMOHTAXHBIE M MOHTaXHbIE PAOOTHI 10 U MTOCJIE B3PBIBHBIX PadoT,
BOCCTAHOBJIEHWE TPAHCMOPTHBIX KOMMYHUWKAIWA, TJIAHUPOBKY ITO-
BEPXHOCTH OypOBOTO OJI0Ka U IPYrUe BCIIOMOTATEIbHbBIE PAOOTHI.

TiaTeapHbI M MOCTOSTHHBIN Y4€T 3aTpaTr MO3BOJIACT UX MUHUMU3UPO-
BaTb, YCTAHOBUTL IPUYNHBI KOJ'[€6aHI/II71, obecneynTh HaAaeXKHbIN IIPOTHO3
BO BCEX T'OPHOICOJOTUYCCKUX CUTyallUAX U ONPCACINUTDL HAITPABJICHUA TCX-
HHNYCCKOTI'o, OpraHn3alilmOHHOIO0 1 TCXHOJIOTMYCCKOI'O COBEPIICHCTBOBAHMA.

KonTpoJibHbIE BOIPOCHI

1. Lenp mpolecca MOArOTOBKY FTOPHBIX MOPOJ, K BBIEMKE.

2. ®usudeckass KapTuHa Pa3pylieHUs] MacCuBa 3apsiioM B3PbIBUATOTO
BellleCTBa.

. CriocoOkI yripaBaeHUs B3PBIBOM.

. KoHCTpyK1IMM 3aps10B B3pBIBYATOTO BELIECTRA.

. Pacder 3apsiza B3ppIBUAaTOrO BEILIECTBA.

. YcnoBMs MpUMEHEHNS CITOCOOOB M TIOPSIIKA B3PBIBAHUS CKBAXWH.

. Opranu3zaiys B3pbIBHBIX pabOT Ha Kapbepe.

. CriocoObI 6ypeHUs B3pbIBHBIX CKBAXVH.

. [IpyHUMT paspylIeHns MOPOoakI B 3a00€ CKBaXXWHBI MPU BpallaTesb-
HOM, IIApOIIEYHOM, YAapHO-BpalllaTeJIbHOM, YIAapDHOM W OTHEBOM
OypeHuU.

10. 3HaueHUMe TOAAEPXKAHUS ONTUMAIBHOTO PeXUMa OypeHUsl.

11. Obmacty npuMeHEHUS Kaxka0ro Buaa OypeHus.

12. Db dekTUBHOCTh TPUMEHEHUS OypOo3apsiAHBIX KOMOAHOB.

O 0O\ WL K~ W

IIpo0aembl 1151 MCCIeIOBAHUS

1. B3amMoCBSI3b CBOICTB MacCHBa, IIapaMeTPOB B30PBAaHHOM TOPHOM
MAacCChI ¥ CBOMCTB B3pEIBYATOTO BEIIECTBA.

2. KomIiekcHass MeXaHU3aIdS 3apsoKaHWsS CKBaXXUHBI B3PBIBYATHIM
BEILIECTBOM.

3. I1oBbIlIEHNE CKOPOCTU OYpeHUSI.

4.CoznaHre KoMOaitHOB 1J1s1 OypeHUs U 3apsiKaHUsl CKBaXKMH, OCHOBAH-
HBIX Ha HOBOM IIPUHIIUIIE.
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Tembl NPAKTHYECKUX U JIA0OPATOPHBIX PadOT

1

AN D

. Pacuer mapameTpoB 1ITTypOBBIX 3apsIOB.
2. PacueT mapaMeTpoB KOTJIOBBIX 3apsI/IOB.

3.

4. Pacuer macropTta OypOB3pBIBHBIX pPa0OT IO KOHKPETHBIM TaHHBIM

Pacuer mapaMeTpoOB CKBA)KMHHBIX 3apA10B.

Kapbepa.

. I/I3Y‘ICHI/IC mapaMeTpoOB CKBAXMH N KOHCTPYKHI/II;'I 3apA10B Ha MaKCTax.
. 3HaKOMCTBO CO B3pbIYaTbIMM BCIICCTBAMUA U CPCACTBAMU B3PbIBAHMA.
. MoOHTaXX cXeM MTIHOBEHHOIO U KOPOTKO3aMCIAJICHHOI'O B3PbIBAHUA

Ha MakeTe.

. PacueT mapka cTaHKOB Ha Kapbepe.
. Be160op 1 060cHOBaHME TUIIa OYpOBOTO CTaHKA.

Thasa 3
BBIEMOYHO-ITIOI'PY304YHBIE PABOTbI
3.1. OBIINE CBEJIEHUSA

HenocpenctBeHHas1 pazpaboTKa rOpHbBIX OPOJ Ha Kapbepe, MpeacTaBiIsi-
1o1asi codboil BbIEMKY U TOTPY3KY B CpeICTBA TPAaHCIOPTA WJIU BBIEMKY, Tepe-
MelleHue paboyrMM OpraHoOM MalllMHbI U pa3rpy3Ky B OTBaJl, HOCUT Ha3BaHUeE
BbIEMOYHO-MOTPY30YHBIX paOOT WJIM 3KCKaBallMM TOPHOI Macchl. s mexa-
HU3alUM 3TOrO TIpoliecca HCIOJb3YIOTCSI KapbepHble U YHUBEpPCAJIbHbBIE
MallMHbI C Pa3TUYHBIMU TEXHOJOTUUYECKMMU M 3KCIUTyaTallMOHHBIMU Ka-
yecTBaMM, MPUMEHEHUE KOTOPBIX CTPOTO OMpPeaesieTcs KOHKPETHBIMU TOp-
HOTEXHUYECKUMU U TPUPOIHBIMU YCIOBUSIMU.

st pa3paboTKU MSITKUX BCKPBILITHBIX TOPOJA B yMEPEHHBIX KJTMMATUYECKUX
YCJIOBUSIX TIPY BBICOKOU MPOM3BOAUTENBHOCTH Kapbepa MPUMEHSIIOT MHOTO-
KOBILIOBbIE POTOPHBIE W LIEMTHbIE KCKABATOPhI U ApariaitHel. [Ipu KopoTkoM
nepuoae paboThl BLIEMOYHOIo OOOPYIOBAHUS 1i€JIeCOO0pa3HO MPUMEHEHNE
CKpernepoB ¢ OO0JbIIOI BMECTUMOCThIO KoBIla. IIpy Manoil mpou3BOAUTENb-
HOCTM Kapbepa, OCOOEHHO IPU CE30HHOM peXMMe, BO3MOXHO MPUMEHEHNE
B JIETHee BpeMsl OYyJIbI103epOB, CKPENEPOB C HEOOIBIIIOI BMECTUMOCTBIO KOBILIA
M OaleHHBIX 3KcKaBaTopoB. [1pu pa3paboTKe pocchlileil NCHOJb3YIOTCS Aparu,
JIJIS1 TIPOM3BOICTBA BCKPBILIHBIX Pa0OT — 3eMCHAPSIIbI.

st pa3pa®OTKM MOJTYCKaIbHBIX U CKAJIbHBIX TOPHBIX OPOJI, C MpeaBapu-
TeJIbHBIM PBIXJIEHUEM B JIIOOBIX KTUMATUYECKUX YCIOBUSIX IPUMEHSIIOT MeXa-
HUYECKUE JIOTAaThI.

Bce Buabl MalllMH MO NPUHLMITY A€MCTBUS pa3aeisiioTCs Ha MalllMHbI He-
MPEPLIBHOTO AEHCTBUS (MHOTOKOBIIOBBIE POTOPHBIE U LIEMMHbIE 9KCKAaBaTO-
pbl, OypOIIIHEKOBbIE YCTAHOBKM, IMOTPY30YHbI€ MAalIMHbLI HEMPEPLIBHOTO
JIeicTBUSI, KOMOAHbBI) U LIMKIUYHOIO NeCTBUS (OJHOKOBILIOBbIE 9KCKaBa-
TOpBI, KOJIECHbIE U TYCEHMYHBbIC ITOTPY3UMKHU, KabeJbHble 3KCKaBaTOPHI,
ckpenepsbl U 6ynbao3ephl). [To oTHOLIEHNUIO K CpeacTBaM TpaHCIIOpTa Malllv-
HbI MOTYT OBITh pa3JeeHbl Ha:

<> BBIEMOYHO-MOIPY30YHbIEe, KOTOpbIe MpeaHa3HAYeHbl IS BbIEMKU

U TIOTPY3KU TOPHOI MacChl B CpeICTBa TpaHCIIOpTa B 3a00€ (POTOpPHbBIE
U 1LeMHbIe MHOTOKOBILOBBIE 3KCKAaBaTOPbl, MEXaHWYECKHE JIOIAThI,
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OYypOIIIHEKOBBIE YCTAHOBKU, OallleHHbIE 9KCKABATOPBI U OYpO3apsTHbIC
KOMOAIHBI);

<> 9KCKaBallMOHHBIE, PeHA3HAYCHHBIE IS pa3paboTKu 320051, IepeMe-
IIEHUs TOPHOW Macchl B KOBIlIE Ha (PMKCUPOBAHHOE KOHCTPYKIIMEH
MAIIIMHbI PACCTOSIHUAE U PAa3TPY3KU B OTBAJ (IparjaiiHbl);

<> BBIEMOYHO-TPAHCIIOPTUPYIOIIME, TPeIHA3HAYEHHBIE IS BBIEMKHU TOp-
HOI MacChl ¥ TPAHCITIOPTUPOBAHUS €€ Ha SKOHOMHUYECKU 1IeJiecoo0pas-
HBIE PACCTOSTHUSA (KOJIECHBIE TIOTPY3YMKU, CKPETNEPHI U OYJIbI03€pHl).

BrleMOYHO-TIOrpy304HbIE MAIITUHBI SIBJISIOTCS OMPEIESIONIMMU 110 MPOo-
WU3BOJUTEIBHOCTA B KOMIUIEKTE TOPHBIX W TPAHCIIOPTHBIX MAIIWH TEXHOJO-
TUYECKOTO TOTOKA. VX MPOU3BOMUTENBHOCTh 3aBUCUT OT TTOATOTOBKU TOP-
HBIX MOPOJ, K BBIEMKE U TPAHCIIOPTHOTO OOCITY>KMBAHUSI.

ITonroroBka K BbleMKe MSATKUX U TIOTHBIX TOPOJ 3aKJTIOYAETCS B OCYIIIE-
HUM KapbepHOTO TMOJISI U MEXaHUYECKOM PBIXJIEHUH, a IMOJYyCKaJIbHBIX
U CKQJIbHBIX MOPOJ — B pa3pylIEHUU MacCHUBa ¢ MPUMEHEHUEM OypOB3PBIB-
HBIX paboOT ISl TTOJYYEeHUSI TOPHOW MAacChl HEOOXOAWMOTO MO KPYIMHOCTH
coctaBa. TpaHCHIOPTHOE OOCIYXWBaHWE TMPENLyCMAaTPUBAET COOPYXKEHUE
TPAHCITOPTHBIX KOMMYHUKALIM U PUTMUYHYIO TOAayy TPAHCIMOPTHBIX
CPEACTB IJIs1 IEpeMENIEHNST SKCKaBUPYeMOI TOPHOI MaccCHI.

Ocoboe BAMSIHME Ha TMPOU3BOAUTEIBHOCTh SKCKABAILMOHHBIX MAIIWH
OKa3bIBAIOT MTapaMeTPhI 320051 Y TEXHOJIOTUST paOOTHI.

3.2. PASPABOTKA IT'OPHBIX IIOPO/JI POTOPHBIMU DKCKABATOPAMM

PotopHbIe 3KCKaBaTOPHI SIBJISIIOTCS CAMBIMU MPOU3BOJUTEIbHBIMU Ma-
mHaMu (1o 12 Teic. M3/4). OHY NpeIHa3HAYEHBI TS Pa3paboOTKN MSTKHX,
a TIpY TIOBBIIIIEHHBIX YAEIbHBIX yeunusx pesanus (8,3—13,7 H/cm) — mot-
HBIX TTOpON U yriieil. [1epBbIii pOTOPHBIN 3KCKaBaTOp ObLT TOCTpPOeH B [epma-
Huu B 1916 . PaGounii opraH sKckaBaTopa IIpeaCcTaBiIsieT CO00 CTpeILy ¢ po-
TOPHBIM KOJIECOM JUAMETPOM OT 2,5 10 21,6 M ¢ KOBLIAMHM Pa3In4HO BMeC-
TUMOCTH — 110 6,3 M° ¢ 3KecTKMM 1 TMOKIM THUIIEM. YKecTKoe THUILE MOXeT
OBITh CIUIOLIHBIM U Tep(popUpoBaHHBIM. [MOKOE AHWIIE U3TOTOBISIETCS U3
LIeTIel WJIM CBOETO PONia KOJABYYTHU JUIS IPEeNOTBPAIEHUST HAJIUITAHUS Ha He-
ro mopon. [lpuHIMI paboOTBl POTOPHOTO KoJeca 3aKIIOYAeTCs B CHATUU
CTPYXXKW TOPHOW MOPOIBI KOBUIAMU MPU €ro BPAIlECHUU U MepeMELICHUN
B BEPTUKAIBHOW Y TOPU3OHTATIbHOU TIOCKOCTSX. [Ipy HOKpUTUYECKON CKO-
pOCTH BpallleHUsI pOTOPHOTO KoJieca (JIo 5 M/c) mopona Mpu JOCTIKEHUN
KOBIIIOM BEPXHETO CEKTOpa MO/ NECTBUEM COOCTBEHHOTO BECA CKATHIBAETCS
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Ha KOHBEWep CTpelibl, pacrloIOKeHHON COOKY POTOPHOTrO KoJjeca, a C HEro
yepes Meperpy3o4Hoe YCTPOMCTBO — Ha KOHBEWEp MOrpy304HONA KOHCOJH.

ITpu cBepXKpUTUYECKOU CKOPOCTH BpalllEHUsI POTOPHOTO KoJjieca, Koraa
LIEHTPOOEKHBbIE CWIbI 3aTPYIHSIOT TPABUTALIMOHHYIO Pa3rpy3Ky KOBUIEH,
KOHCTPYKIIMEN Kojleca peaycMaTpuBaeTCs MPUHYIUTEIbHAs pa3rpy3Ka.

OKCKaBaToOpbl OONBIIMX MONENEH U1 YMEHBIIIEHUS MOTEPU BPEMEHU Ha
TepeIBIKKY B 3a00€ UMEIOT BBIIBMXKHYIO CTpENTY, KOTOpasi 06eCrieurnBaeT OTpa-
00TKy 320051 Ha 20—31 M ¢ OTHOTO MOJIOXKEHHUS. DKCKABATOPbI C XXECTKO 3aKPET-
JIEHHOH CTpeJIol Mocjie OTPabOTKU 320051 HA BEIMUMHY paauyca KoJieca, odecre-
yuBaronero 3 @eKTMBHOE HATTOJTHEHME KOBILIEH MPY SKCKABALIMU, JOJKHBI TTe-
peMeIlaThCs Ha 3TO PacCTOSTHUE K 320010 /IS TPOBEICHUSI CIIEMYIOIIETO LIUKIIA.

DKCKaBaTOPbl MaJIbIX U CPETHUX MOJEEN UMEIOT ABYXTYCEHUYHBIN XOf,
MOIIHBIE 9KCKABATOPbI UMEIOT CJIOXHBIE IO KOHCTPYKIIMU MHOTOTYCEHUY-
HbI€ XOJIOBBIE YCTPOMCTBA C TPEX- WIN YETBIPEXTOUEUYHOU OMOPHON CUCTE-
MO WJIM IIararolie-peabCcoBblii Xoa. PoTOpHBIE 5KCKaBaTOPHI, MpeaHA3HA-
YEHHBIE M1 pabOThl B KOMIUIEKCE C TPAHCIIOPTHO-OTBAJIBHBIM MOCTOM,
BBIITYCKAIOTCS HA PEJIbCOBOM XOITY.

PaboTa poTopHBIX 5KCKaBaTOPOB MTPEAyCMaTPUBAETCI B OCHOBHOM C KOH-
BellepHBIM TPAHCTIOPTOM WJIM C OTBAJIOOOPA30BaTETIEM.

TexHuueckass xapakTepUCTUKA POTOPHBIX 3KCKAaBATOPOB MpUBEICHA
B maba. 3.1.

[nst pa3paboTK MECTOPOXIEHUN CTPOUTEIbHBIX MAaTEPUAIOB, OTHEYITO-
POB U IJIMH UCTOJIb3YIOTCSI POTOPHBIE IKCKABATOPBI MAJIBIX MOJIEJIEN C TUAMET-
pPOM pOTOpHOro Kojeca oT 2,2 no 4,7 M U MPOU3BOAUTEILHOCTBIO OT 140
10 600 M%/4 yerymamut ot 5 10 15 M.

TexHonorust pa3padoTKu 3a00€B 3aBUCUT OT MapaMETPOB POTOPHBIX IKC-
KaBaTOPOB, TOPHOTEXHUYECKUX YCIOBUI Kapbepa, BUAAa TPAHCIOPTA B KOMII-
JIEKCE U €TO KOHCTPYKTUBHBIX MAPAMETPOB.

OCHOBHBIMU TEXHOJIOTUYECKUMH MMapaMeTPaMu POTOPHBIX 9KCKaBATOPOB
ABIAI0TCA (puc. 3.1): BbicoTa Yyepnanus H,, NiyOuMHa yeprnanus I,, panuyc
yepHaHusi MaKCUMAIbHBIA Rj,y, PAAUYC YEPIAHUS MUHUMAIBHBINA R, Be-
JIMYVHA BBIIBVXKCHUS CTPEIBI /, pajyc pasrpy3ku R, BBICOTa pasrpy3Ku
MakcuManbHast Hy m,y, BBICOTA Pasrpy3Ku MUHUMAIbHAst Hy, yin, AMaMETp
poTropHoro koseca D.

BricoTa oTpabaThIBaeMbIX OYCTYTIOB BBIIIIE U HIXKE YPOBHS CTOSTHUS SKC-
KaBaTopa OINpeaessieTcss KOHCTPYKTUBHBIMA BO3MOXHOCTSIMU 3KCKaBaTopa.
OHU OrpaHUYMBAIOTCS MAKCUMAJIBHO JOMYCTUMBIM YIJIOM HAKJIOHA KOHBelie-
pa B cTpeie: IpY BepXHeM yepraHuu 27°, mpu HYUKHeM — 18°. DT BeIMYUHbI
YKa3bIBAIOTCS B €T0 TEXHUYECKOW XapaKTepUCTUKe. MaKkcUMallbHasl BbICOTa
BEPXHETO YEpNaHUs COBPEMEHHBIX 3apyOeXHBIX 3KCKaBaTOPOB 53,5 M,

189



Ihasa 3. Boiemouno-noepy3ounsie pabomol

0. U. Anucmpamos, K. I0. Anucmpamog

005G 09¢gY 0S0Y 00¥S 00%S 0sey 1 ‘B30
0001xg 0001x2 0001x2 0g9%2 05¢el 0€9x¢ 1gx ‘edoLod eroaudu 9L00HMO}
(4 Ge 0€ 14 117 Ge W ‘BUHeUOX 0JaHXdag eLodIag
Gl vl vl 1'0 L0 8'0 LI ‘BUHRLION 8ULIMOA OHSLIBIIA
0002} 00001} 0000} 0002} 00021 00001} h/L ‘4L00H9LBLMITOgEN0L BBNIBhMLAA0SL BRHALIRINMONR
0v/000L-LIdE | S€/000L-LidE | 0£/000L-LdE | G¥/000L-dE | 0¥/000L-dE€ | SE/000.-dE 19dLawede)|
005G [0[*7A7 [0]87 00}y 081 060} 00, 0504 0¢€. 1 ‘edoLege)0ME BOJBIN BRHENLIADLOHOY
G 14 14 GL'y 14 6 437 11y v /W ‘19LHaL BUHaXmaT 9190d0M)
82 4 ¢ 4 vl v'E A 't L W ‘edanagHOM I9LHAL eHMdUIT]
909099u9d-amoielem 90HhUHBIAL suHeaowAdogo 01ogoTwox uny
‘ ‘ . . . . . . . . . . . BUN ‘(MmHaxmaradau)
(62°0) 210 (z'0)zz'o (20 vi'o | (v2'0) ¥1'0 oo S14%) €Lo G0 920 at0ged udu LHAdI eH suHaLEeT]
Okt Okt 0L 0ct 00¢ oee Gle 00¢ 6Ge h/W ‘BUHOKuUETadaL 9100d0%)
0088 00%9 00401 0221 0096 0v0Y 05¢e 098 09¢t (1[92 BBHHBL/EO0H
0052 0S11 002 098 005 02¢ 052%e 00¢ | -eLof edolod effosudu :g ‘9L00HMON
0004 006 0g6 056 (1474 96¢ (1] 0le [+ H ‘(*0MBW) BUHBLION BULINDR
1€ 19hnLrgeL auHBRHON(
OUHBRHOXO0 "WI
1G-Sy 6'vv'c G-G'¢ G'9-¢ a'S'y (] 88 G'8 ve |-HUW ‘edoLod suHsimedd eL0L0BH
g'el 9l el Gl 8 2L 69 59 2'e w ‘edoLod drawent
05 65 65 2'0¢e 1'8e F've 9'2e v'ee 991 W ‘niekd.ged oAuired
69 1'8l 6'G9 L8y 1'te G'9e G've G've 891 W ‘(88109 8H) edoLod 190 1811199
17014 L0y €0y 9'¢/8¢ L'v/ie 8L/LL SHLL L9t G'0/6 W ‘BUHeLOX eHUOAL/BL0DISg
02 0l 91 H44 8l LL+EL 66 0101 ] yowody xumAxad+uamsaox oudng
W ‘19dawex
9t _/0f _I0t ‘ « ‘ ¢ ‘ ‘ « ‘ ¢ 3 - ‘ [3
12°C 1€ /5L €0/9°0 €2°0/€8°0 | 8€°0/2v'0 | GL0/6E0 | €00 /€10 11080ME0NTOL/BME0Y LIONNLIING
¢ ‘ ‘ . ‘ e ‘ ‘ [y ‘nof ‘ BN ‘BUHELON
CLIGL 280 Gl SLL /5L L'0/L8°L L0t 6'0/8°} H1e QMUK J0HALBMHIIN/BOHLBROB
h/gW ‘920BI KOLXIGd OU 9LOOHILBLMY
0008/0059 | 0S29/0005 | 0629/000G | 00+[/0G¢S | 009€/00S¢ | 00LE/0S9} | 00LL/000L | 0052/052} | 00EL/069 | _oaerody wenauemmoven BEHALBHINOL]
0058-UdE L/0¥'000S €/0v°000 0526-1dE L/¥'L20062 | 8'L/LL009L | G'L/9L0S2L L Bm_vmu_ 0 \A__w._.v_um_
-dmde -dmde -lide -lude -de -Ide -41de danedey
SINMH «mewxsLIedy> U «mewsocy» SN
1€ ehmrge|

191

190



10.U. Anucmpamos, K. IO. Anucmpamos

Ihasa 3. Boiemouno-noepy3outsie pabomot
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Puc. 3.1. TexHonornyeckue napameTpbl POTOPHOIO dKCKaBaTopa

HIKHero — 25 M. Haubosee BbIcOKasi MPOM3BOAMTEIBHOCTb 3KCKABATOPOB
TPY MaKCUMAaJTbHOM BBICOTE YCTYTA JOCTUTAETCS 32 CUET COKPAICHUST BpeMe-
HU Ha TIEPeABMKKY 9KCKaBaTopa.

PaboTa poTopHOTO 3KCKaBaTopa ¢ BEpXHUM W HIDKHUM 4YepriaHueMm 0e3
W3MEHEHUST HalpaBJieHWs] BPAIlEHUsI POTOPHOTO KoJieca TT03BOJISIET COKpa-
TUTH BpeMsI Ha TIEPEIBIIKKY 9KCKaBaTOpa W MOBBICUTH €T0 TIPOU3BOIUTETh-
HOCTb (puc. 3.2).

IlIvprHa 3aX0MKM POTOPHOTO IKCKABATOPa 3aBUCUT OT CXEMBI €ro pado-
TBI, BBICOTHI YCTYTAa ¥ BEJIMUMWHBI yTJla YCTOMYMBOTO OTKOCA pa3pabaThiBac-
moro yctyna. I[1pn oTpaGoTKe TOpU30HTOB TOPLIEBBIM 3a00eM 0e3 meperpy-
KaTells MWpPWHA 3aXOAKW B (M) ompeneisieTcsi MUMHUMAIbHBIM PalnycoM
yepraHus U paboyuM yrioM moBOpoTa 3KcKaBaTopa V':

B = Rnyin(1—cos?),

rae W = 90° mig sKckaBaTtopa ¢ HOBOPOTHOM CTpeJoi,
¥ = 135° nyig 3KcKaBaTopa ¢ HOBOPOTHBIM KOPITYCOM.

ITpu GombIION MUPWHE 3aXOAKUA TMOBBINIAETCS 3(M@PEKTUBHOCTh PAOOTHI
5KCKaBaTopa 3a CYET YMEHBIIEHUS 3aTpaT BPEMEHU Ha MEPEABMKKY, YTO MPU
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Puc. 3.2. Cxembl 3260€B POTOPHbIX 3KCKABATOPOB:
a, 6 — C BEPXHUM W HUXKHUM YepnaHueM; B — C MUHUMANbHBLIM PajuycoM YepnaHus;
I — C Neperpyxarenem; Z — ¢ BEPXHUM W HIDKHUM YepraHuem npu AByx npoxonax;
€, X — C (DPOHTaNbHbIMU 3aX0[KaMu

BBICOKOI IIPOM3BOAUTETBHOCTH (5—12 THIC. M/4) MMEET CYyIIIeCTBEHHOE 3HaUe-
Hue. Kpome Toro, yBenMueHre IMPUHBI 3aX0JKU COKPAIIAET 3aTPaThl U BpEMSI
Ha TepeaBUXKy KoHBerepa. C 3TOi 1eJIbI0 UCMOIb3YIOT TEXHOJOTUYECKYIO
CcxeMy pabOThl POTOPHOIO 3KCKaBaTopa C MeperpyxaresieM, MO3BOJISIONIYIO
YIBOUTb WIN YTPOUTH IIMPUHY OTPaOdATHIBAEMOI TTOJIOCHI 1O (PPOHTY, WX MO-
CJIeI0BATEIbHO OCYIIECTBIISIIOT BEPXHIO W HIDXHIOI OTPAOOTKY TOPU3OHTA.
OnHako nepexof] C BEPXHETO YephaHUs Ha HUXHee TpebyeT MepecTpOiKU po-
TOPHOTO KoJieca.

PotopHble 3KCKaBaTOphl, paboTarolIve B KOMIUIEKCE C TPaHCIIOPTHO-
OTBAIBHBIMA MOCTaMUM Ha PEJIbCOBOM XOAy, OTpabaThIBalOT MAacCUB (PPOH-
TaJIbHOM 3aXOJKU TOPU3OHTAILHBIMU CJIOSIMU Ha r1youHy 0,5—0,75 nuametpa
POTOPHOTO KoJieca Win OJIOKaMM, IEPUONNYECKU TepeABUTAsICh MO (PPOHTY
Ha IUPUHY 32004 (M):

B=2R__sinY,
L)

rae Rpax — panuyc 4epriaHusi 9KcKaBaTopa.

7151 IpOM3BOANTEILHOCTH POTOPHOTO SKCKABaTOPa BasKHOE 3HAUCHIE TME-
€T MOpsIOK pa3paboTKu 3a00s51. PoTopHOE KoJjieco Mpu MepeMellieHU CTPeJIbl
B TOPU30HTAILHON TUIOCKOCTH 3KCKABUPYET TOPHYIO TOPOAY CTPYKKaMU
toawmuHoi / = 0,3—0,5 m u BbicoToit 0,4—0,7D. CTpy:XKa B IUIaHE y 9KCKa-
BaTOpa ¢ HEBBIABIDKHOM CTPEJIO MMEeT CepIoBUIHYIO (popMYy, a Y IKCKaBa-
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TOpPA C BBIIBIZKHOM CTPEJIOi — KOHIIEHTpUIECKyto. BenencTsue Toro, 9o Toj-
[IIMHA CTPYKKU TOCTOSTHHA TTIOYTH TI0 BCEMY TTIEPUMETPY, TTPOM3BOAUTEIEHOCTD
9KCKaBaTopa BO BTOPOM CJTyJae BBIIIE.
IMocnenoBaTeTbHOCTH CHATHSI TOPU30HTATIBHBIX CTPYKEK B IIUKJIIE pa3paboT-
KU 320051 ¢ OIHOTO MOJIOXKEHUSI 9KCKaBaTopa MOXKET ObITh Pa3IMYHOM (puc 3.3):
<> CBepXy BHU3, 3aT€M IKCKaBATOP MepeMelaeTcs K 320010 MU BBIIBUTA-
€TCSI CTpeJia v LIUKJI TIOBTOpsieTcsl. DTa cxema IpUMEHSIETCS TIpU pa3pa-
0OTKe TUTOTHBIX TOPHBIX TIOPOI;
<> CJI0SIMU C TOPU3OHTAIBHOM TJIOCKOCTH Ha TIOJIHYIO BEJTMIMHY BBIJBU-
SKEHMST CTPENTbl TIPU pa3pabOoTKe TUIOTHBIX TTOPOLT;
<> CBepXy BHHU3, HO ¢ yBeauuyeHHoil ao 0,5—0,7D riaybuHOoil 3axBaTa
POTOPHBIM KOJIECOM TIpY Pa3pabOTKe PBHIXIIBIX TOPHBIX TTOPOT;
<> KOMOMHWPOBaHHAs MTOCIIEOBATEIBHOCTD , B KOTOPOU TJIOTHBIE TIPOCIION-
KU CHUMAIOTCSI CTPYXKKaM¥ B TOPU3OHTATBHOM TIIIOCKOCTH, a PHIXJIbIe —
CBEpXY BHU3 C YBEJIMUEHHON TIyOMHOI 3aXBaTa POTOPHBIM KOJIECOM.

Yron oTkoca OBEpXHOCTH 320051 Y 9KCKaBaTopa ¢ HEBBIIBWXKHOM CTpe-
JIOI OOJTbINIE, YeM Y 9KCKaBaTOPa C BBIBMXKHOM CTPENION.

Pexxvim paboThl pOTOPHOTO IKCKAaBaTOpa Ha MOIIHBIX MAIlIMHAX aBTOMa-
TU3UPOBAH, OH 3aKJII0YAETCS B U3MEHEHUN CKOPOCTHU BpalleHUs] pPOTOPHOTO
KoJieca, ToIayy U CKOPOCTH MTOBOPOTA CTPEJIBI.

Ha mpakTrke nMmeeTcst yCTIeIIHbI OTBIT TPUMEHEHWSI POTOPHBIX 9KCKa-
BatopoB DPI'-400 u DPI'-1600 mnst pa3paGoTKK B30OPBAHHBIX MOJYCKAIBHBIX
TOPHBIX TTOPOI ¢ KO3(MOUIIMEHTOM KperocTh f = 6—9 (Mepresiv, MJIOTHBIC
MEpreMCThIe TIMHBI U TIECUaHUKU) TIPU YIETbHOM COTIPOTMBIIEHUM KOTIa-
nuio 60—80 H/cwm.

a

Puc. 3.3. NocnenosatensHOCTb Pa3padoTKi 3a60€B POTOPHLIM 3KCKABATOPOM:
a — CBEPXY BHU3; 0 — HA MOJHYHK BENMYMHY BbIBIKEHUS CTPENbl; B — NPy pa3padoTke
PbIX/bIX MOPOA; I — KOMOMHALMEN rOPU30HTANbHBIX U BEPTUKANTbHBIX CTPYXEK
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[Ipou3BomUTEIbHOCTD 9KcKaBaTopa DPT-400 cocrasia ot 450 10 912 M3 /u
wm 21000 1 42000 Tic. M3/rox, a sKckaBaTopa DPT-1600 — 1960 M%/a
n 7200 TBIC. M/TOM.

Haunyunime TeXHUMKO-3KOHOMUYECKUE TOKa3aTeaud ObLTA JOCTUTHYTHI
Jutst akckaBatopa DPI'-400 mpu paspabotke yctymna 18M, ceTke 6X7 M, Aua-
MeTpe ckBaxuH 150, 180 MM U ymeabHOM pacxolie B3pbIBYATOrO BEIIECTBA
0,4—0,45 xr/m%; s skckaBatopa DPI-1600 — mpy BbicoTe yeTyma 32 M, Ina-
MeTpe ckBaxKUH 230 MM, ceTKe 8X8 M U yIeJIbHOM PacXojie B3pbIBYATOrO BEIIEC-
TBa 0,45 Kr/M3. DKcKaBalysl OCYIIECTBIIsLIach CTpykKamu ToiuHoi 0,4—1,0 M
TPV 9aCTOTe BAIIIEHNST POTOPHOTO KoJieca 4—7 MUH ', CKOPOCTH MIOBOPOTA PO-
TOpHOU cTpedibl oT 4,4 1o 16,8 M/MuH. CocTaB TOPHON MaccChl TIO KPYITHOCTH
OMpEAETSICS MaKCUMAIBHO TOMYCTUMBIM Pa3MEPOM KYCKOB MO OTHOIIEHUIO
K IIMPUHE KOHBEHEPHOI JIEHTHI, T.€. Kycok 0ojiee 400 MM curTasicst Herabapur-
HBbIM. Db HEKTUBHOCTh MPUMEHEHNST POTOPHBIX SKCKABATOPOB IS pa3paboTKu
MOTYCKAJIBHBIX TOPHBIX TTOPOJT TOCTUTAETCS 3a CYET MOTOYHOCTU ITPOU3BOJCTBA,
HECMOTpPSI Ha HEKOTOpOE YBEJIWYEHME 3aTpaT Ha OypOB3pBIBHBIE pPAOOTHI
MO0 CPaBHEHUIO C Pa3pabOTKOI 3TUX MOPOJ OMHOKOBIIIOBBIMU 3KCKABATOPAMU.

3.3. PASPABOTKA T'OPHBIX ITOPO/
MHOTI'OKOBHIOBbIMU HEITHBIMHA 3KCKABATOPAMMU

JpyruM BUIOM MaIllWH HETIPEPBIBHOTO NEHCTBUS IJIST pa3pabOTKU TOp-
HBIX TTOPOJ SIBJISIETCS MHOTOKOBIIIOBBIN LIEMMHOM 9KcKaBaTop. Ero padouuii
OpTaH MpPEACTABISET COOOM KECTKYI0 WIM IIAPHUPHO-COYJIECHEHHYIO paMmy,
noaaepXKuBaeMylo Ha KaHaTtax cTpelibl. [IpuHLIIMn paboThl paboyero opraHa
3aKJII0YAeTCs B TOM, UYTO MIPU MEPEMEIEHNUN MO MOBEPXHOCTU YCTyIa Kax-
JIBIM KOBIIOM CpPe3aeTcs CTPyXKKa, 3amoyHss ero. [Ipu orubaHnuu BepxHero
OapabaHa Topojaa M3 KOBIlIA pasrpyXxaercs B OyHKep, a OTTyda MOCTyMHaeT
B BaroHbl WIM Ha KOHBEUep.

MHOTOKOBIIIOBbIE 9KCKABATOPHI BBIITYCKAIOTCSI ¢ HIDKHUM, BEPXHUM WA
C BEPXHUM W HUXKHUM YyeprnaHueM (puc. 3.4). HrkHee yeprnaHue NpUMeHSIeTCs
JUTST pa3pabOTKU MOPOJ, BCKPHIIIM U TOJIE3HOTo uckonmaemoro. BepxHee yepra-
HUE IPUMEHSETCS U BCKPBIIIHBIX pa0OT B COUYETAHUU C XKeJE3HOOOPOXKHBIM
TPAHCIIOPTOM, TPAHCITOPTHO-OTBAIBHBIM MOCTOM WJIA B KOHCTPYKIIMSIX 9KCKa-
BAaTOPOB, KOTOPBIE MPUMEHSIOTCS OMHOBPEMEHHO ISl IPOM3BOACTBA BCKPHIIII-
HBIX (BEpXHEE YepIiaHue) U JOOBIYHBIX (HIDKHEE YepIiaHue) padoT.

Bosnbiias yacTh MHOTOKOBIIOBBIX 3KCKaBaTOPOB, MpeIHA3HAYEHHBIX IS
BCKPBIIIHBIX pa0OT, U3TOTOBJISIETCSI HA PEILCOBOM X0y OJTHO- WU IBYXITOP-
TaJbHBIMU ISl TOJAYU KEJIE3HOMOPOXHOTO TPaHCIOpPTa MOM Pa3rpy3Ky.
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DKcKaBalus Mopoabl U TO-
Tpy3Ka B CPEACTBA TPAHCTIOP-
Ta OCYUIECTBJISIIOTCS OJHO-
BPEMEHHO TpU TepeMmelle-
HUM 93KcKaBaTopa BHOJb
¢poHTa ycryna. JloObIYHBIE
MHOT'OKOBILIOBbIE 3KCKaBa-
TOPbl MMEIOT TyCEHUYHbIN
VIV IIararoliInid Xo.

OCHOBHBbIE TEXHOJIOTUYEC-
KMe MapaMeTpbl MHOTOKOB-
IIOBBIX LIEMHBIX KCKaBaTO-
pOB—TIIyOMHA yepnaHus Iy,
BbICOTa YeprnaHus Hy v JuInHa
pa3rpy304HOi KOHCOJH 7.

Texnuyeckast xapakre-
pUCTHKAa MHOTOKOBIIOBBIX
9KCKABAaTOPOB TMpUBEACHA B
maba. 3.2.

Puc.34 Ko HCTpPYKULMUM
MHOTOKOBLUOBbLIX  LIEMHbIX
9KCKaBaTOPOB:

a — C BEPXHUM U HIDKHUM YepraHnem Ha

TYCEHUYHOM XOfy C MOrpy3KOW FOPHON

MacChl B XXeNe3HOA0POXHbIE BArOHbI; 6 —

C HUKHUM YeprnaHuem Ha PenbCoBOM

X0fy C MOrpy3Kon ropHoN mMacchbl B xe-

NE3HOLOPOXHbBIE BArOHbI HA YETbIPE Ny-

TW; B — C BEPXHUM 1 HWXKHUM YepnaHuem

Ha penbCOBOM X0y C MOrpy3Koil rOpHON

MaccCbl B XENe3HOLOPOXKHbIE BaroHb! Ha

[1Ba NyTW; I — T0 Xe, C NOrpysKon ropHom

MacCbl Ha KOHBEMEP; 4 — C HMKHUM Yep-

MaHneM Ha penbCoBOM X0y C NOrpy3koi

B )KENE3HOLOPOXKHbIE BArOHbl HA OAWH

MyTb, € — C BEPXHUM YepraHuem n no-

TPY3KO TOPHOW MACChbl B KENE3HOA0-

POXHbIE BaroHbl Ha [iBa nyTu
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B Poccru MHOTOKOBIIOBEIE 9KCKABATOPHI HAa PEIbCOBOM xony OM-201A
U TyCEeHWIHOM Xoay DM-321 Mpou3BOIUTETLHOCTBIO COOTBETCTBEHHO 36
1 73 M3/4 1St HeGOMBIIMX KaphepoB HEPYIHON MPOMBILIIEHHOCTH M TPO-
MBIIIJIEHHOCTU CTPOUTEBbHBIX MaTE€pUaliOB BBIMTYCKAlOTCS IMUTPOBCKUM
5KCKaBaTOPHBIM 3aBOJIOM.

B ®PT Breimyckatorcst 18 TumopasMepoB I'yCEHUYHBIX dKCKaBaTopoB ERs
u 11 Tumopa3smepoB 3KCKaBaTOPOB Ha pesibcoBoM xoay Es. MapkupoBKa sKcKa-
Batopa, Haripumep Es-4500.27/28.14500, o3HavyaeT: 3KcKaBaTop ILIETTHOM TTOJ-
HOTIOBOPOTHBIA Ha KEJIE3HOJOPOXKHOM XOMy C KOBIIaMU eMKOCThio 4500 1,
BBICOTOM 27 U TTyOUHOV KOMTaHUS 28 M, TEOPETUYECKOI TPOU3BOAUTETbHOCTBIO
14500 m®/4 110 peIXIIOit Macce. PacyeTHbIE YIeTbHbIE YCHITHS KOTIAHUS Y SKCKa-
BaTOpOB Ha ryceHMIHOM xomy 35—90 kH /M, Ha penpcoBoM xomy 70—100 kH /M,
nmocturas 180 kH/m y Mozeneli cieniuaabHOTO Ha3HAYEeHMS.

B Yexuu 1iermHbIe 3KCKABATOPHI BBIITYCKAIOTCS Ha peiibcoBoM xomy D-800),
DO-800, DO-1600 u maratomem xoay RK-400 1 RK-5000 ¢ ycuirem Koma-
Husg 1o 135 kH/m.

TexHosorust pa3paboTKu 3a00€B MHOTOKOBIIOBBIMU LIETTHBIMU 9KCKaBa-
TOpaMHU 3aBUCUT OT TOPHOTEXHUYECKUX YCIOBUIA Kapbepa U BUAA TPAHCIIOP-
Ta. BeieMka nmopoasl MOXeT MPOU3BOAUTHCS B TOPLIEBOM 3a00€ WJIM C OTKOCA

ycryna (puc. 3.5).

¥

a

Puc. 3.5. Tlopanok oTpa6oTkn 33605 MHOTOKOBLLIOBLIMU LIEMHBLIMI 3KCKaBaTOpaMu:
a — Ha PenbCoBOM X0Ay; 6 — Ha TYCEHUYHOM XOAy
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Bce skckaBaTopbl Ha pebCOBOM XOAY MPOBOJAT Pa3pabOTKy C OTKOca
ycTyna BO BpeMs IiepeMellieHrs BAoJb hpoHTa padboT. [Ipu 3TOM MOTYT OBITh
WCITOJTb30BAHBI IBE CXEMBI:

a) 9KCKaBaTop, CHUMAas CTPYXKKY TONMHOU 10—15 cM B MITKMX mopoaax
U 5—8 CM — B IUIOTHBIX, OTHOBPEMEHHO MEPEABUTAETCS C TIOMOIIBIO BCTPO-
€HHOTO IyTemnepenBuraresisi B HoBoe nojioxeHnue. [Ipu 3Toll cxeme KOBIIU
CHUMAIOT CTPYXKY IO BCEli INIMHE MOBEPXHOCTU OTKOCA YCTyNa, o0ecrneun-
Bas BBICOKYIO ITPOM3BOIUTENIBHOCTD SKCKABATOPA;

0) PKCKaBaTOp B HayaJle IIMKJIa HAXOIUTCS OT OTKOCA YCTyIla Ha paccTo-
SIHUW, PAaBHOM JUIMHE TUTaHUpYolIero 3seHa. [lepemernasch Bnojab ¢hbpoHTa
B IPSIMOM U OOPATHOM HaMpaBJICHUSIX, OH KaXIbIi pa3 OMyCKaeT KOBIIOBYIO
paMy Ha pacCTOSIHUWE, paBHOE TOJIIUHE cpe3aeMoil cTpykku. O0pa3yromuii-
Cs B pe3yJibTaTe OITyCKAaHUs paMbl IO paAuyCcy HeJo00p B BUJE TPEYTOJIbHU-
Ka B OCHOBaHWU YCTyIa youpaeTcs MIaHUPYIOIIUM 3BeHOM. BenencTaue To-
T0, YTO HEKOTOPOE BPEMSI CHITUE CTPYXKKU MTPOUCXOAUT HE TI0 BCEi MOBEPX-
HOCTHU OTKOCa YCTyMa, MPOU3BOAUTEIBHOCTh SKCKABATOPA HECKOJBKO CHU-
KaeTCsl, HO YMEHBIIIAETCS YMCIIO MEPEIBIXKEK 9KCKaBaTOpa.

PazpaboTka 320051 BEpXHUM YepHaHUEM C MapajieIbHbIM NIepeMEIeHN -
€M KOBIIOBOIW paMbl KCKaBaTOpa MPOU3BOAUTCS TaK Xe, KaK U HUXHUM
YepIraHueM; TPy 3TOM MepeMellleHUEe PEbCOBBIX ITyTe U 3KCKaBaTopa ocy-
IIECTBIISIETCS HEMPEPBIBHO HA PACCTOSIHUE, PABHOE TOJIIUHE CTPYXKHU, WA
NEepPUOINYECKU HA PACCTOSTHUE, PABHOE IJTMHE TUIAHUPYIOLIETO 3BEHA.

CxeMa pabOThI IEMHOTO 3KCKABATOPa C BEPXHUM YEPITAaHUEM C TLUTAHUPY-
IOIIMM 3BEHOM 3aKJIIOYaeTCd B CleaylolleM. DKCKaBaToOp TMepeMelaeTcs
BIIOJIb 32005 6JI0Ka IO YETHOKOBOM cxeMme. B KOoHIle KaXaoro npoxoaa KoB-
1IoBasi paMa OIMYCKAaeTCsd Ha PACCTOSHUE, PAaBHOE TOJIIIMHE Cpe3aeMOou
CcTpyXKu. YepnaHue npoaorKaeTcs 10 TeX Mop, MOKa IUIaHUPYIOIlee 3BEHO
He 3aiiMeT TOPU30HTAIbHOE TTOJI0XEHUE.

OKCKaBaTOpbl HA TYCEHUYHOM XOJYy MOTYT 3KCKaBUPOBaTh MOPOAY KakK
C OTKOCa ycTyna BAOJb HpoHTa paboT, TaKk U B TOPLEBON 3axoake. Makcu-
MaJIbHas IMWPUHA TOPIEBOI 3ax0onku paBHa (3—3,5)h — mpu HIDKHEM 4ep-
nannu u (3,5—4,0)h — npu BepxHeM (4 — BbIcOTa ycTyma). YepemoBaHue
npolecca SKCKaBalluM Y MEPEeNBUKKUA TaKOE XK€, KaK U y IKCKABATOPOB
Ha PEJIbCOBOM XOIY.

BricoTa oTpabaThiBa€MOTO yCTYIIa OMPEEISeTCs KOHCTPYKIIMENR IKCKaBa-
TOpPA U YKa3bIBA€TCS B TEXHUYECKOUN XapaKTEepUCTUKE KaK NTyOWHA WA BBICO-
Ta YepIiaHus U U COBPEMEHHBIX 9KCKABAaTOPOB COCTaBISIET OT 12 10 33 M.
CKOpOCTb IBMXXEHUS KOBILIOBON LTI TTOCTOSTHHAS.

TonmmHa CTpyXKU peryaupyeTcsl OIyCKaHUEM paMbl pabOYyero opraHa
9KCKaBaTopa.
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IIpu pa3paboTke TOPM30HTA HEIIOBOPOTHBIM 3KCKABATOPOM BO3HUKACT
npobjieMa cokpaileHuss (ppoHTa paboOT Ha PACCTOSTHUE MEXIY KOBIIOBOI
paMoii 1 KOPITYCOM caMOTO 3KCKaBaTopa.

Jnsa coxpaHeHUSI IIWHBI (PpOHTA pabOT MPUMEHSIOT IOMOJTHUTEIBHYIO
TEXHUKY, HaIIpuMep ApariaifH, KOTOPIi, pa3padaTeiBast TOPOLY, IIepeMela-
€T ee K 320010 MHOTOKOBIITOBOTO 9KCKaBaTopa.

[ITapHUpHO-COUICHEHHAsI paMa MHOTOKOBIIOBOTO 3KCKaBaTopa IT03BO-
nsteT 3¢ GEeKTUBHO IIPOM3BOINTL Pa3deIbHYI0 BEIEMKY BEIICPKAHHBIX
110 MOIITHOCTHU CBUT IIACTOB.

PaboTa 3KcKkaBaTOpOB MOJTHOCTHIO aBTOMAaTU3UPOBAaHA, YTO OOECTIEUrBa -
€T MX BBICOKYIO IIPOM3BOIUTEILHOCTD.

O06yacTh TPUMEHEHUS MHOTOKOBIIOBBIX IIEHBIX 3KCKAaBaTOPOB
HECKOJIBKO MEHBIIIE, YeM POTOPHBIX BCCACTBIE MCHBIIINX YCHINI pe3aHMs
Ha 3yObsIX KOBIICH, 1 TIO3TOMY OHU IIPMMEHSIIOTCS VTSI pa3pabOTKI MSITKIX
TOPHBIX TIOPOJ B YMEPEHHBIX KIMMATUUECKNAX 30HaX.

3.4. PASPABOTKA I'OPHBIX ITIOPOJ, IPATAMU

MHOTrOKOBIIIOBBIN pabO4YMii OpraH MMEIOT JAparu, npeaHa3HauYeHHbIE
IS pa3pabOTKM POCCHIITHBIX MecCTopoxaeHui (puc. 3.6). Haxomschk
Ha IUIaBy, Apara MPOU3BOAUT OTPAaOOTKY 32005 MOM BOMOM, MmepeMeliasch
B CTOPOHY BIOJIb 320051 C TOMOIIBIO JIEOEOK C 3asIKOPEHHBIMU KaHAaTaMy

AN

Puc. 3.6. PazpaboTka N0BOAHOIO 32605 1paroi ¢ MHOrOKOBLLIOBLIM OpraHoM
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Ha OOpTax MOJIMTOHa BOKPYT OJHOW U3 cBail. Bo BpeMsi u3MeHeHUs Ha-
MpaBJIeHNST TIepeMelleHnsT B 3a00e TPOU3BOAUTCS TTOAIIAaTMBaHUE paru
OITyCKaHWEM OJTHOU OTIOPHI M MOAHITHEM Ipyroii. Takoe ABMKeHWE qparu
Ha3bIBaeTCs NammimoHaxeM. [TogHsTass MHOTOKOBIIOBBIM OPTaHOM TOp-
Has Macca rmojaeTrcs Ha 000pyI0BaHUe, TIe MTONe3HbI KOMITOHEHT U3BJIE-
KaeTcs, a mycTtas nopojaa (3dens) coOpacsiBaeTcsl B BHIpabOTaHHOE MPOC-
TPaHCTBO 3a Iparowu.

Texnuueckasi XapakKTepUCTKa MHOTOYEPITAKOBBIX JIEKTPUUECKUX Ipar
npuBeaeHa B maba. 3.3.

Tabnuya 3.3

MapameTpbi 8o 1507 250[1C 6004 0M-431 0oM-417
BmecTumocTb Yepnaka, N 80 150 250 600 380 400
Yucno yepnakos B Lienu 72 77 70 169 121 90
Yueno yepnanmin
(He Goneg), T 32 30 35 22 22 28
Mpon3BoauTenbHOCTL gparu, mo/y 100 180 350 550 400 450
[nuHa 4epnakoBoi pambl, M 17 23,7 31,5 92 58 41
my6uHa yepnaxus (He 6onee), M 6 9 12 50 30 17
[ToaBoAHas BbicoTa 32608, M 1 2 3 10 4 1
YcTaHOBNEHHAS MOLLHOCTb
pevratenei, kBT 392 800 1870 7300 2110 2494
MoLLHOCTb NPMBOAA YepnakoBoi B
uenw, KBT 60 110 920 400 500
[abapuTbl
(B TOM 4ucre NOHTOHA), M:
AnvHa 50(24) | 74,6(36) | 93(47) | 236(112) | 156(62) | 123(53)
LMpNHA 16(12) | 24,5(17) | 31(19) 50(33) 36(24) | 38(24)
BbICOTA 17(2,2) | 21,6(4,6) | 29(3,3) | 53,7(5) | 39(3,5) | 35(3,4)
Bbiner cTakepa 3a KOpMy NOHTOHA, M 18,3 23 29,7 87 60 46,2
CpeaHss ocagka NOHTOHA, M 1,7 1,8 2,5 3,7 2,7 2,5
CpefHee BofoU3MeLLgHe aparu, T 420 990 2105 10854 3480 3150
KOHCTpyKTUBHAA Macca aparu, T 390 912 1950 10331 3252 2815
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3.5 PASPABOTKA I'OPHBIX IIOPO/JI 3BEMCHAPAJIAMU

AHQJIOTUYHBIM C Iparoil 1Mo TEXHOJOTHMU Pa3pabOTKM MSTKHUX TOPHBIX
MOPO/I, MO/, BOJAOH SIBJISIETCS TIPUMEHEHre 3eMcHapsiaa (puc. 3.7).

Pabounit opraH 3eMcHapsia TIpencTaBisieT co0Oil POTOPHBINA, YepIako-
BBIN, IITHECKOBBIA WM (bpe3epHEBIN PHIXJIUTEIb, YCTAHOBJICHHBIM Ha CTpee.
PaspyienHas ropHast mopoja 3eMJIeCOCOM Uepe3 BCachIBaIOIee YCTPOHCTRO,
YCTAaHOBJICHHOE Y PHIXJIMTEIS, TIEPEKAYMBAETCS TI0 TUIaByYeMy TPYOOTIPOBOILY
Ha oTBasl. [TOHTOH 3eMcHaps/Ia TPENCTABIsSET COOO0 TUIOCKOMOHHOE CYIHO,
KOTOPOE TIepEMEIIIAETCs 10 3aITOJITHEHHOMY BOJION KOTJIOBaHY, KaK U Jpara, ma-
MUJIMOHUPOBAHUEM C TTIOMOILIBIO JIe0eI0K U cBaii (puc. 3.8). [IpousBoauTeib-
HOCTB 3eMJIECOCHBIX CHapsiioB oT 100 10 1000 M®/4, myGyHa paspaboTku 3—15 M
(maba. 3.4).

Pabota 3emMcHapsiia aBToMaT3upoBaHa. 3aTpaThl HAa pa3pabOTKy TOPHBIX
TOPOJI 3eMCHAPSIIOM TI0 CPaBHEHUIO C JIPYTMMU CPENCTBAMU MEXaHU3alu
MWHUMaJTbHbIE. HemocTaTKoM 3TOi TeXHONIOTUY SIBIISTIOTCS OOJIbINAst SHEp-
TOEMKOCTh U HEOOXOIUMOCTh OOJIBIIINX TUIONIAAEH TTO TUAPOOTBAIIHI.

3.6. IPOM3BOJIUTEJILHOCTH DKCKABATOPOB HEITPEPBIBHOTO JIEVICTBUS

TexHuyeckasi MPOU3BOAUTEIBHOCTh 3KCKABATOPOB HEMPEPBIBHOTO AEi-
CTBUSI 3aBUCUT OT BMECTUMOCTHM KOBIIIEH, YUCia Pa3rpy30K UX B €AUHUILY
BPEMEHHU, CBOMCTB TOPHBIX MTOPOJ U peXruMa paboThl 3KCKaBaTopa.

DKCITyaTallMOHHAS TPOU3BOIUTEIBHOCTh 3aBUCUT OT OpraHU3allu pa-
OOTBI HKCKABATOPA, €0 TEXHUYECKOTO COCTOSTHUS, CUCTEMBbI OOCTY>KBaAHUS
U TPAHCIIOPTHOTO obecrieueHus. ITU (HaKTOPbl YYUTHIBAIOTCS KOIGDGUIIECH-
TOM HCIIOJIb30BaHMS SKCKaBaTopa k. YeM BhbIIle opraHu3anys paboThl HKC-
KaBatopa, Jydllle CUCTeMa OOCIYXWBaHUS W TPAHCIIOPTHOE OOEcCIeyeHue,
TeM BbIllle KO3Gh(MUIIMEHT UCTIOIb30BaHUS SKCKaBaTOPA.

B o6111em BUIe TPOU3BOAUTENBHOCTD 3KCKABATOPA!

TeopeTnyeckas (M°/u):
0, =60Ev;
TEXHAYECKAs (M3/q):

0, = Oyks;
9KCILTYaTalIOHHAsI COOTBETCTBEHHO 3a cMeHy (M°/cMeHy) 1 3a rox (M%/ron):

Ocu = Oy Tky;
O; = QcynN,
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Puc. 3.7. 3eMnecoCHbI CHapsz
(a) v ero paboyuit
oprax (6):

1 — pbIXnuUTeNb;

2 — BCaCbIBAKOLLNA NATPY6OK;

3 — IpyHTOHacOC;

4 — nynbnoBog,;

5 — cBau;

6 — cBaenoabEMHbIe Ne6EaKN;

7 — SKOPHblE KaHarbl;

8 — nanununoHaxHble Nebeakn;

9 — nebeku nogbema pambl pbix-

nuTens

Puc. 3.8. Cxema nepemeLLeHUs 3eMCcHapsaaa B 3aboe

Tabmmya 3.4

Mapametpbl 180-60 | 200-506P | 300-4AM | 300-50TM | 300-40YNM | 500-60MA
[TpOn3BOANTENBHOCTD
Ha IpyHTay Kateropuy Il (He 200 250 420 420 420 650
6onee), M°/4
ny6uHa pa3paboTku
(He Gonee), m 10 8 11 15 6 15
YcTaHoBNEHHAA MOLLHOCTb
[vraTenei, kBT 900 830 2029 2550 2300 3450
Ocagka B pabo4em COCTOSIHUM, M 0,86 0,93 11 1,57 1,5 1,64
[nametp cpessbl, M 1,26 1,45 1,9 1,96 1,96 2,4
YacTora BpalLeHus
(He Gones), MVIqu 29,6 20 24 25,6 12 25,6
Mowrocrs npusosa ppeasl 654 | 75 175 320 250 320
KbT !
Macca 3emcHapsaa 6e3
2By ero Tpy6oNpoBoAa, T 150 145 290 480 385 510
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rie E — BMECTUMOCTb KOBIIa, M;

v — 9UCJIO pa3rpy>kKaeMbIX KOBIIIEH B MUHYTY;

ky,=0,6—1,15 — KoaddUIIMEHT SKCKaBalNH;

T — nIMTEeNbHOCTb CMEHHI, Y;

ky; — K03(h@UUUEHT UCIOIb30BAHUSA KCKABATOpA B TEYEHUE CMEHBI
(npu koHBellepHOM TpaHcnopTe ky, = 0,8—0,9; pu Xene3HONOPOKHOM
k,; = 0,7—0,85; mpu aBToMoOWIBLHOM k) = 0,8—0,85;

N — 9UCJIO CMEH B CYTKW;

N — gncio padbouymx gHEM 9KCKaBaTopa B TEUCHHE Toa.

IMpu pacuere TOMOBOI MTPOU3BOAUTEIBHOCTH 3KCKaBaTOpa HEIMPEPHIB-
HOTO JIEUCTBUS HEOOXOIMMO YUYUTHIBATh KIIMMATUUECKUE 30HBI, B KOTOPBIX
B TIepUOJ HUBKUX TeMIlepaTyp 3aTpyTHSETCS WU JeJaeTCs COBEPIICHHO
HEBO3MOXHOI MX pabora. [IIMTeTbHOCTh CE30Ha COCTABJISIET: JUIST IOKHBIX
paiioHOB — ¢ MapTta 1o aekabpsb (5000 1), a1 pailoHOB cpeaHel MOJ0Chl —
¢ amnpenis mo Hosiopb (4500 4), mist ceBepHBIX palilOHOB — C Masl TT0 OKTSI0Pb
(4000 u). 3umMHee BpeMs UCTIOIb3YeTCS U1 PEMOHTA 9KCKaBaTOPOB U MOJTO-
TOBKM UHTEHCUBHOW UX SKCILTyaTalluu B pabOUYUil CE30H.

3.7. PASPABOTKA I'OPHBIX I1IOPOJ THIPOMOHUTOPAMMU

BriepBoie B Poccun ruapoMOHMTOpHAsT yCTaHOBKAa ObLIa TIpUMEHEHa B
1867 r. m1st pa3pabOTKM rpyHTa Ha BOCTOYHOCHOUPCKOM 30JI0TOM IIPUUCKE.

Pa3paboTka MSATKIX TOPHBIX TTOPOJ] TMIPOMOHUTOPAaMU OCHOBAaHA Ha pa3-
PYUIEHUU UX CTPYeil BOJABI U3 HACAJKUA TUIPOMOHUTOPA.

Pa3paboTka 32008 MOXET OCYUIECTBISITbCSI BCTPEYHBIM W MOMYTHBIM
pasMbiBamu (puc. 3.9). Bo BCTpeuHbIX pa3MbIBaX pa3pabOTKy BEOyT ¢ 00pa3o-
BaHWEM BpyOa B HVDKHEH 4acTW yCTyIa JUisi OOpYIIeHUsI OCHOBHOW MacChl
TOpHOI Toponbl. Pa3pyieHHas: mopojga HaCBIIAETCS BOJOM M CaMOTEKOM
HampasJsgeTcsl B 3yMII(p, OTKyJa TPYHTOHACOCOM TIO TPyOOTIPOBOIY TpaHC-
TOPTUPYETCST HA TUIPOOTBAL.

B morryTHOM 3a00€ pa3pylieHHas Topoia TPAaHCTIOPTUPYETCsI 10 3yMrida
3TOM XKe CTpyel BOIBI.

BoaMoskHa pa3paboTka TOPHBIX TTOPOA BCTPEYHBIM W TIOTTYTHBIM Pa3MBbl-
BaMM C HaIpaBJIeHUEM ITyJIbITB B 3yMII() 1O TIPENBapUTEHHO TTPOHIEHHOMN
TpaHIee.

Duzndecky paspyiieHre TOPHOI TIOPOIBI TPOMCXOIUT B Pe3yJIbTaTe MEXaH! -
YeCKOTO BO3MECTBUSI HATTOPOM CTPYH MPU JIOOOBOM COMIPUKOCHOBEHWH B HaYa-
JIe TIOAPE3KH U TI0 KacaTeJIbHOM K TIOBEPXHOCTH 320051 B ITPOLIECCe TTOAPE3KU U e
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Puc.3.9. TexHONorn4eckue cxembl paspabrku rOPHON NOPOAbI FMAPOMOHUTOPAMM:
a — BCTPEYHbIM Pa3MbIBOM; 6 — BCTPEYHBLIM Pa3MblBOM C NPEeABAPUTENIbHbIM BOAO-
HACbILLEHNEM MACCUBA; B — NOMYTHLIM Pa3MbIBOM; I U J — ABYMS TMAPOMOHUTOpaMU
11 NONYTHBIM Pa3MbIBOM; € — HELIOMbIB;
1 — rmapomoHnuTop; 2 — 3ymnd; 3 — rpyHTOHacoc; h — BbicoTa ycTyna

BOIOHACHIIIEHNN. baromapss TakoMy KOMIUIEKCHOMY BO3ICHCTBUIO pa3pyIle-
HIE TOPHOU TTOPOIBI TIPOUCXOIUT ¢ MEHBIIIEH SHEPTOEMKOCTBIO, YeM TIPY MeXa-
HUYECKOM pa3pyIICHUMN.

Pa3zpabotka moponbl B 3a00€ TMAPOPA3MbIBOM COCTOMUT U3 CJIEIYIOLIMX
oneparuii: Toape3Ku MaccuBa yCTyIa, T.e. 00pa3oBaHUs BpyOa, ero oopyiire-
HUsI, BOTOHACHIIICHNST OOPYIIEHHOM IMTOPOIBI, €¢ CMBIB U IIPOMBIBKY ITYJIhb-
TOTIPOBOIHOM KaHAaBHI.

HanmMewnrblllee paccTostHE MOHUTOpPA OT 3a00s] TIPUHUMAETCS ¢ TaKUM
YCJIOBUEM, YTOOBI OOPYIIIEHUE TOCTIE TIOAPE3KN TOPHOU TTOPOIBI OBIIO 0e3-
OIACHO JJIs1 paboTHhI, OOBIYHO OHO COCTaBJIsIeT 1—1,5 BBICOTHI yCTyma.

IIar mepeaBIKKI MOHUTOpPA TIPUHUMACTCST KPATHBIM JIJTMHE HapaIllnBa-
HUS CEKLMI BOAOBOJAA U COCTaBsAeT 6—12 M.

[Tpu mompe3Ke MaccHUBa yCTyIa CTPEMSITCS MMETh MUHUMAJIbHYIO BEICOTY
menu, oobryHo 0,2—0,4 M.

VYKIJI0H TIIOIIAIKKA HEOOXOIUM UIS TIepeMEeIIeHUS ITyJIBIThI CAMOTEKOM U3
32005 B 3yMI W TPUBOINT K YMCHBIICHUIO BEICOTHI pa3padaThIBAEMOTO
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yCTyma, T.e. 00pa30BaHWIO HEJOMBIBA. YIOAJIEHNE HEIOMBIBA BBHITIONHSIETCS
OY/IbI03CPOM WIIM SKCKABAaTOPOM, IIPOU3BOISIINMHI PHIXJICHIE TTOPOIEI He-
IIOMBIBa M ero mrabennpoBaHue. [Topoma M3 HeIOMBIBA CMBIBAETCS TUAPO-
MOHUTOPOM.

IIar mepenBuXKYU 3eMyiecoca / orpenesieTcsl BEMMIMHOMN yKIIOHA ITOBep-
XHOCTU HEJJOMBIBA i ¥ IPUHSATOI MO TEXHOJIIOTUU BBICOTON HEAOMBIBA /1,

h

[=—1,
i

OOBIYHO BBICOTA HaAOMbIBa cocTaBiser 1,5—2,0 m.

Hnst pazpaboTku MCHofb3yloT ruppoMoHuTopel ['MIT-250c, 'MII-250,
I'M/-250,T'MA-300, KYT'Y-350 ¢ Hacankamu nuametpom oT 50 1o 150 Mm, Ko-
TOpBIE TIPUAAIOT CTPye HYXHYI0 hopmy u pasmep. Lludpa B MmapkupoBke
TUIPOMOHUTOPA 03HAYAET TUAMETP €r0 BXOTHOTO (OTBEPCTUS B MM).

BopIIMHCTBO TMAPOMOHUTOPOB OOOPYIOBaHbI AMCTAHLIMOHHBIM YIIPAB-
JieHreM (puc. 3.10), TO3TOMY OJIVH OTIEPAaTOP MOXKET YIIPABIISATH IBYMSI THI -
POMOHUTOpPAMH.

OCHOBHBIMM TEXHOJIOTUYECKUMU TTapaMeTPaMu TEXHOJIOTUU TUIPOMO-
HUTOPHOU pa3pabOTKM SBIISIIOTCS YIETbHBIN pacXo U HAIlop BOABI, HEOOXO-
JIIMBbIE TS pa3pabOTKY TOPHO# MOPOJIBI, ¥ OOIIMIT pacXO.l BOIbI AJIS OMHOTO
MOHWTOpA. YAETbHBIN PacX0/ M HAMop BOIbI, HEOOXOMUMBIE TSI pa3paboTKu
MOPOJbI, MPUBEINEHBI B maba. 3.5.

Puc. 3.10. TnapoOMOHUTOPHAS YCTaHOBKA C ANCTAHLIMOHHbLIM YNPaBNeHNeM
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TeopeTiuecKast IIPOM3BOAUTEILHOCTD THAPOMOHUTOpA (M°/4) ompeersi-
€TCST U3 BBIPAXKCHUS:

0=,
q

rae O, — pacxon BOIbl MOHUTOPOM, M/
g —YIeTbHBIN pacxXoll BOAbI HA Pa3MbIB M TPAHCIIOPTUPOBAHUE TOPHOM
HOpPOIBI 10 3yMmrida, M%/Me.

TexHuueckast IPOM3BOIUTEILHOCTb THAPOMOHHUTOPA 10 opoze (M%/4):

0 = Oyky,
rae k; = 0,8—0,9 —koadduumeHT noreps.
DKCIUyaTalMOHHAsE TPOM3BOIUTEIbHOCTb THAPOMOHHTOPA (M2/CM):

Ocn = OiTky,

rae T — mIATeTbHOCTh CMEHBI,
k,; =0,7—-0,9 — ko3bdULUEHT UCTTOTB30BAHUS TUIPOMOHUTOPA B CMEHY.

ITpu BEIOOPE MOIIIHOCTU HACOCOB PACCYUTHIBAIOT HEOOXOMUMBIN Harop H (M)
¥ pacxoJ1 BOIBI (M>/4) JUTs BCeX THIPOMOHUTOPOB, 0OCITYXKMBAEMBIX HACOCOM:

H= hl +/’l2+h3 +h4>

rae h; — Hamop, HeOOXOOUMBII 111 pa3paboTKK MOPOJLL;
h, — HaIop Ha MoTepu B BOLOBOJE U TUAPOMOHUTOPE;
npuHUMalwT h, = 0,4—0,8 M Ha 100 M TpybonpoBoaa;
h3 — Hanop, HeOOXOAMMBII Ha MTPEOJOIEHNE BBICOTHI IOABEMA BOABI OT
YPOBHSI HACOCHOU CTaHITMU JI0 TUIPOMOHUTOPA (Pa3HOCTh reoe3ndec-
KHX OTMETOK);
h4— Hanop, HeOOXOAMMBII1 Ha IPEOOIEHUE BBICOTBI BCACBIBAHNSI;
nprHUMaIloT Ay = 0,4—0,6 M.

0, =V0n,

rae V' — o0beM moposbl, pa3pabaThiBa€MON OMHUM TUIPOMOHUTOPOM B 4ac;
Q — pacxoJl BOIBI, HEOOXOMMMBIIT 15 pa3paboTku 1 M° mopoms;
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1 — YWCJIO TUIPOMOHUTOPOB, IMTAEMBIX HACOCOM.
HduameTtp Hacanku (M) OTIPEAeIIIeTCsl TI0 BHIPAKEHUIO:

q
d= ’7,
0,769v
e ¢ — pacxXol BOIBI, M/c;

vV — CKOPOCTb CTPYHM BOAbI ITPU BBIXOAC M3 HACAAKU TMAPOMOHUTOPA, M/ C,

v=4,1\/E.

3.8. PASPABOTKA T'OPHEBIX ITIOPO/I IPAIIATHAMUY

JparnaiiH sBIsieTCs 9KCKaBaTOPOM LMKJIMYHOTO neictBus. IIpomomku-
TEJILHOCTh CE€30Ha €ro padoThl HAMHOTO MPEBBIIIAET MPOJOJIKUTEIBHOCTh
ce30Ha pabOoThl MallIMH HEMPEPBLIBHOTO NEMCTBUS, 4 BO MHOTUX KJIMMAaTHU4eC-
KMX 30HaX cTpaHbl 3pdeKTrBHA ero KpyrioroguuHas padora.

[parmaifHoM pa3pabaThIBAIOT U MOJTYCKAIbHBIE OPOABI C TIPEABAPUTETb-
HBIM PBIXJIEHUEM OYpPOB3PBIBHBIM CIIOCOOOM, TIPOU3BOIST 9KCKaBaIIMIO B 00-
BOJIHEHHBIX TOPU30HTAX U MPU CIOXKHON I'MIICOMETPUU TLIACTOB.

bnaromapst aTuM mpeumyliliecTBaM pa3paboTKa FOpHBIX MOPOJ JApariaii-
HaMHM y HAac B CTPaHE B COOTBETCTBYIOIIMX YCJIOBUSAX HalllIa IIMPOKOE pac-
MpOCTpaHEHUE.

PaGouum opraHom aparjaifHa sIBJiIeTCs CTpeJia ¢ MOABEIIeHHbIM Ha Ka-
HaTtax KoBIIOM. CTpeJibl OTeUeCTBEHHBIX 3KCKaBaTOPOB UMEIOT JIETKYIO BaH-
TOBYIO KOHCTPYKILIMIO, aMEPUKAHCKUX DKCKABaTOpoB (pupmMbl «MapuoH» —
BUJ METALTMYECKOI (hepMBI.

IMpyHLMI 3KCKaBalMU 3aKJII0YAETCS B CPE3aHMU CTPYKKKU KOBIIIOM BO
BpeMsI ero repeMelleHUsT 9KCKaBaTopa B 3a00€ Mo 1efiCTBUEM TSATOBOTO Ka-
HaTta. KoBuI 3amtybssieTcsl 1 MPOU3BOAUT pe3aHKe MOPOAbI MO JeWCTBUEM
coOCTBEHHOTrO Beca. Pabounii MK BKITIOYAET: TOBOPOT U ONHOBPEMEHHOE
OITyCKaHWe KOBIIA B 320011, HaMIOJHEHKE KOBIIIA, TOABEM €T0 U3 32004 C Of-
HOBpPEMEHHbBIM TTOBOPOTOM Ha pasrpy3Ky.

B ropusoHTaqbHOM TOJOXXEHUMW HAMOJHEHHBIA KOBII YAEP>KMBAETCS
TITOBBIM KaHaToM. Bo BpeMsl pabOThl 3KCKaBaTOp OMUPAETCS Ha KPYIJIYIO
MOBOPOTHYIO TIaTGopMy OONBIION MIOMIAAU, OJarogaps 4eMy HEe3aBUCH-
MO OT MaccChl 9KCKaBaTOp MMeeT Majoe JaBieHHe Ha TpyHT — otT 0,4-10°
10 2,3 -10° Ta, 4TO TO3BONISAET My YCIENTHO paboTaTh HA HACBHITHBIX MOPO-
Jlax B OTBajax.
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HJ’[H NCPEMECIICHMA BCC OTCYCCTBCHHBIC OKCKaBaATOPbI UMCIOT IIararmni

nim HIal"aIO]_[Ie—peJII)COBI)IIL/'I XOn.

OTedyeCTBEHHBII PsIl 3KCKABATOPOB BBIMMYCKAETCS C KOBIIIAMU BMECTH-
MocThIo OT 4 10 100 M® m juHOI crpessr 40—125 M. TexHMYeCKast XapaKTe-
pUICTHKA IparjaifHOB MpuBeaeHa B maba. 3.6.

AmMeprikaHcKue (PUPMBI BBIMTYCKAIOT 9KCKABATOPHI HA IIIATalolleM U Tryce-
HUYHOM XOJy C KOBILIOM BMECTUMOCTHIO OT 3,4 10 168 M u CTpPEJION JJTUHOMN

ot 36,4 1o 122 m.

Ihasa 3. Boiemouno-noepy3outsie pabomot

lpogomxenne Tabsnipl 3.6

NapameTpb! JW-11.75 | 31U-20.90 | 3125100 | 311140.100 JLL65.100 3l100.125
BbicoTa BbIrpysku, M 30,2 28,5 39 40 38,5 56
Panuyc BbIrpy3ku, M 71,4 83 83,5 94,8 97,6 118
[ny6uHa konaHus, M 38 42,5 42,5 47 46 52
[nameTp 6a3bl, M 10,8 14,5 15,3 18 23,5 27
[aBnexune Ha rpyHT, Ma 0,087 0,105 0,103 0,135 0,125 0,18
E"B‘;]‘ﬂ;g;;b i 1250 | 2500/2250 | 2500/2250 | 2x2250 | 4x2250 4x3600
Paboyaa macca, T 840 1740 1900 3320 5460 10000
3aB0f, N3roToBUTENb Y3TM

MapameTpbi JW-11.75 | 3LL-20.90 Jll-25.100 JLL-15/80

BMECTUMOCTb KOBLLIA, OCHOBHOTO (CMEHHOT0), M3 5(6) 8,5(10) 10;14;15 10,15
[inuHa cTpenbl, M 45 70 100; 80; 65 | 100; 80; 65
Paguyc YepnaHus n pasrpysku, M, He 6onee 43,5 66,5 46,5 54
[ny6uHa Yyepnanus, m, He 6onee 22 35 21 27
BbicoTa pasrpy3ku, M, He 6onee 19,5 27,5 20,5 19
MowyHocTb ceTeBoro asurarens, KBt 660 1480 1480 H.a.
CKOpoCTb NepenBuKeHNs, KM/4 0,48 0,2 0,2 0,2
YnenbHoe faBnexne Ha rpyHT, MMa, He 6onee:

npu pa6ote 0,06 0,094 | 0,089 0,089

npy NepeaBmKeHNI 0,105 0,15 |0,148 0,148
Macca akckaBatopa, T 295 720 71 1030
oo 5| s | w | s
3aBO/i-13roTOBUTEND HKM3 HKM3 HKM3 HKM3

Tabnmya 3.6
MapameTpbl JLL-6/45 A 11/70 | 3lU-14/50 JLL-15/80

BMECTUMOCTb KOBLL, OCHOBHOTO (CMEHHOTO0), M3 5(6) 8,5(10) 10;14;15 10,15
[JnuHa cTpenbl, M 45 70 100,80;65 | 100,80;65
Pagunyc yepnaHus n pasrpy3ki, M, He 6onee 43,5 66,5 46,5 54
[ny6uHa Yyepnaxus, M, He 6onee 22 35 21 27
BbicoTa pasrpy3ku, M, He 6onee 19,5 27,5 20,5 19
MoLuHocTb ceTesoro asurarens, KBt 660 1480 1480 H.a.
CKopoCTb NepeaBuKeHNs, KM/4 0,48 0,2 0,2 0,2
YaenbHoe AaBneHune Ha rpyHT, Mila, He 6onee:

npu pa6ore 0,06 0,094 0,089 0,089

npu NepeABIKEHUN 0,105 0,15 0,148 0,148
Macca akckasaropa, T 295 720 71 1030
Coosomarsroct s s | w | ow | @
3aB0[-13roTOBUTENb HKM3 HKM3 HKM3 HKM3

Mapametpbl JlU-11.75 | 3LW-20.90 | 3WWI25.100 | 3LL40.100 | 3LU65.100 | 3LI100.125
BmecTumocTb KoBLua, M3 11 20 25 40 65 100
[nuHa cTpensl, M 75 90 100 100 100 125
}’ggﬂy”ca*‘”o“a cTpent, 30 32 34 32 32 32
KoHuesas Harpyska, kH 330 630 770 1250 2050 3000
Bpems umukna, ¢ 54 60 60 60 60 60
CM. MPOJOMKEHNE
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OkoHYaune Tabanipbl 3.6

Ihasa 3. Boiemouno-noepy3outsie pabomot

MapameTpbi JKr-10 JKr-10mM JKr-8yc JKr-5Y JIKr-15 JKr-12yc

BmecTumocTb Koslua, M3

OCHOBHOIO 10 11,5 8 5 15 12

CMEHHOTO 8,12,5,16 - — - 18 _
Macca 0CHOBHOTO KOBLUA, T 16,2 19,4 14,6 8,6 30 25,2
PacyeTHoe Bpems LmKa, ¢ 26 26 28 30 28 32
MakcumansHoe ycunue
Ha NoJIBECKe KoBLUA, KH 980 1087 780 490 1470 1178
[InnHa cTpensbl, M 13,9 14,36 16,5 20,7 18 24
XoA pykosiTh, M 4,55 4,35 475 5,53 49 7,58
MakcumanbHbIn
DANYC KONAHWS, M 18,4 19 19,8 23,7 22,6 28
MakcumanbHas
BbICOTA KONHUA, M 13,5 14,5 17,6 22,2 15,8 20,7
MakcumanbHbIn
DATAYC PA3py3KM, M 16,3 16,5 17,9 221 19,5 25,8
MakcumanbHas
BICOTA PA3py3KH, M 8,6 10,2 12,5 17,5 9,88 14,9
Paguyc KonaHus Ha ypoB-
HE CTOSHIS, M 12,6 12,6 13,5 14,5 15,6 17,8
Pa6oyas macca
¢ KOBLLIOM, T 395 402 405 386 69 721
3aB0A-N3roToBUTENb VXopckuii 3aBog

ITapameTpsl APArIAifHOB ¥ TEXHOJIOTHS Pa3padoTKu 32a00€eB

OCHOBHBIMU TEXHOJOTMYECKUMHU TapaMeTpaMM NPArIaifHOB SIBJISIOTCS
BMECTMMOCTbh KOBIIIa, rabapuThl, Macca, JaBJI€HUE Ha TPYHT, MPeoJoieBae-
MBIl YKJIOH U pabouue MmapaMeTphl, T.e. BbicoTa Hy 1 TIIyOMHa yeprnaHus Iy,
panguychl yepraHus Ry, MaKCUMaJbHBINA ¢ 3a0pocoM KOBIIA Ry 1, HA YPOB-
He CTOAHUS Ryy, PasTpys3ku R, BBICOTa pasrpysku Hy, M pamuyc BpamieHUS
KabuHbl Ry (puc. 3.11).

B ocHOBHOM gAparnmaiiHbl Ha Kapbepax HCMOJb3YIOT IS MPOU3BOIACTBA
BCKPBIIIHBIX PA0OT C MEePEeBaTKON BCKPBIIIY B BEIPAOOTAHHOE MTPOCTPAHCTBO U
TIPY CTPOUTENIBCTBE Kaphepa MPOBeeHUS TpaHIleli. B mepBoM ciiydae sKcKkaBa-
TOp paboTaeT B TOPLIEBOM 3a00€, BO BTOPOM — B TYIIMKOBOM C PACTIOJIOKEHUEM

212

7 - 5
] 70-35° ol 2
=) >< < "
R R A S 300
NN 550 -
\,
- 4max -

Puc. 3.11. TexHonornyeckas cxema K onpefeneHuo paboymx napameTpoB aparnaiHa

BCKPBIIIM HA OMHOM WY ABYX OOpTax TpaHIeu. B MCKITIOUMTENTBHBIX CIydastx
5KCKaBaTOPbl MAaJIbIX MOJEIE MPUMEHSIOT IJI TOTPY3KW TOPHON MAacChl
B TPAHCITOPTHBIE CPENICTRA.

Haubonbliiiasg mpon3BOIUTENBHOCTD ApariaiiHa 006ecredynuBaeTcsl B TOpLe-
BOM 3a00€ C HIDKHUM YeprnaHueM (puc. 3. 12) npu MUHUMAJIBHOM YIJIe TTOBOPO-
Ta 3KCKaBaTopa OT MeCTa YepITaHWsl K MECTY Pa3rpy3KHu.

BricoTa ycTyna / ycTaHaBAMBAETCS C yYETOM PACTIOJIOXEHUS ApariaiiHa
Ha KpOBJI€ 3a MpeaeaMy MPU3MbI OOPYIIEHUS TP YIJle HAKJIOHA TUIOCKOC-
T 320051 K TOPU3OHTY B Mpeaenax 30—60° mo riyouHe yepraHus.

MuprHa 3axonxu B (M) ornpenessieTcs: paiuycoM YepIaHus C y4eTOM yriia
pa3BopoTa ApariaiHa @) 1 ¢, OT OCH IepeMenieHns He Ooee 45°:

B = Ry (sin @1+sin @y).

PazpaboTka 3a0051 aparialiHOM C HUXXHUM YepIaHWEM IPOU3BOAUTCS
clenyomum oopasom (puc. 3.13).

B 3aBucmMMocTH OT 11ara nepeMeneHns aparjaifHa KaxIbIi CI0i BBIHU-
MaeTcsi B HECKOJIBKO 3TArloOB JJIMHOM, COOTBETCTBYIOIIEH pacCTOSTHUIO, Ha
KOTOPOM TTOJTHOCTBIO HamoJTHsIeTCsT KoBIl. OTpaboTKa KaxI0ro 3Tara B CJioe
HauMHAETCS C OTKOCa YCTyIa, pacIioiokeHHOTro Ommke K oTBamy. [locie
OTpabOTKM CJIOEB Ha TIOJHYIO BBICOTY 3a00s1 BhleMKa OCTaBIIeiicsT B 3a00e
TIOPOJTbI TIPOM3BOIUTCS HAKTIOHHBIMU CIIOSIMU.

BepxHee yeprianre BO3MOXKHO TOJIBKO JparyiailHaMu C KOBIIaMU BMECTH -
MocTbIo Gontee 5 M°. Beicota ycTyna nmpuHuMaeTtcs He 6onee 2 = 0,8/, YTOOBI
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Puc. 3.12. Cxembl TOPLEBLIX 3a60€B AparnanHa:
a — C HWKHUM YepnaHuem; 6 — C BEPXHUM YepnaHWeM; B — C HUKHUM W BEPXHUM

YyepnaHnem
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Puc. 3.13. Mopagok pa3paboTku 3a605 aparnainHom

HMCKITIOUNTH 3aleBaHNe KOBIIIA 3a YCTYII IIPY IIOBOPOTAX ApariaifHa. YToj Ha-
KJIOHA TNTOCKOCTH 32005 71T TIPEIOTBpaIlleHNS CKOJEKEHMST KOBIIIA COCTaB-
qaset 20—25°.

BepxHee yepnaHne MeHee IPOM3BOIUTEIBHO BCIICACTBIE MCHBINIEH CTe-
MEeHU HaITOJHEHUs KOBIIa, 0COOeHHO TpM BbicoTe ycryna oT 0,4 1o 0,84.
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ITpu pa3paboTke TOPHBIX MOPOI APAIAfHOM C TMEePEeBAIIKONA BCKPHIIIA
B BBIpa0OTAaHHOE TIPOCTPAHCTBO BO3MOXHO TIPUMEHEHUE TEXHOJIOTUU
C HWXKHUM UM BEPXHUM YeprnaHueM (cm. puc. 3.12) mooyepemHo C LENblo
MaKCUMAJIbHON OTPaOOTKU MOLTHOCTH BCKPBIIIU 6€3 ITepe3cKaBalliu.

ITpu onpeneneHnu mapamMeTpoOB 3TOM TEXHOJIOTUM YYUTHIBAIOTCS TOPHO-
TeXHUYECKHUE (DaKTOPHI: BEICOTA JOOBIYHOTO YCTyMa /1, YIJIbl OTKOCOB OTBAJIOB
8, MTOGBIYHOTO YCTyTa O, YTOJI BHYTPEHHETO TpeHUs TIOpo. ycTyma 3, ompe-
JeISIomuil 6epMy 0€30MacHOCTU ¢, PACCTOSTHUE MEXIY HUXHeN OpOoBKOM
JOOBIYHOTO YCTYIA ¥ OTBAJIOM C; IIMPUHA TPAHCIIOPTHOM MOJIOCH! b, a Takxke
nuaMeTp 0a3bl 3KcKaBatopa D.

B aTOM ciiydae BbicOTa HUXKHETO MOAyCTyMa (M) MOXET ObITh OIpeae/ieHa
W3 BBIPAKEHUS:

= R, —h(ctgd +ctgo)—H ctgd —¢,—b—0,5D
" otgp '

BeicoTy BepxHEro momycTymnma MOXHO OIpPENeNIUTh UCXOMAS W3 PaBeHCTBA
BMECTUMOCTH OTBaJIa HA EMUHUILY IPOCTUPAHUS (H,B) 00beMy SKCKaBUPYeMOW
TIOpoxel (A, +hB)ka, r1e k, — Koo @ULIMEHT pa3pbIX/ICHNUsI TOPOIbI B OTBATIE:

I :(Hp +h-h.k, )—0,25Bctgd
B kp

ITpu npoBeneHNU TpaHIUEl AparyiaifH B 3aBUCMMOCTH OT €ro pabouyux na-
paMeTpoOB U MTapaMeTPOB TPAHILIEU pacIioaraeTcs Mo OCU 3a00s1 WK OJIKe
K OTHOMY U3 ee 00pTOB (puc. 3. 14). OTBajbl BBICOTOM /B IEPBOM CIIy4yae MO-
TYT pacroJiaraTbCs Ha 000MX OOPTaX TPAHILIEH.

Pexum pa®oThl Ha HEKOTOPBIX KPYITHBIX 3KCKAaBaTOPaXxX MOJIyaBTOMaTU3 M-
poBaH. B cucteMy ympaBieHHSI 3KCKaBaTOPOM BKJIIOYAETCS YCTPOMCTBO,
KOTOpPOE TIOCJIE BBIMOJHEHUS MAIIMHUCTOM OTEepally 4YepriaHus IMOAACT
KOMaH/Ibl YMPABJICHUS OMNEepalusiMU MOIbEMa KOBIIA U3 320051, TOBOPOTA
5KCKaBaTOpa K MECTY pa3rpy3Ku U TOBOPOTAa OOpPaTHO B 32001 B ONTUMAaTb-
HOM peXWMe MPU KOHTPOJIE BHIMIOJHEHUS WX MAIIMHUCTOM. DTa cucTteMa
CTabMIM3upyeT paboTy SKCKaBaTOpa, COKpAIlaeT IIUKJ SKCKaBaluu, odec-
TMEYUBAET €r0 BHICOKYIO MPOU3BOJUTEIBHOCTbD.

<0,8H .
p

3.9. PABPABOTKA I'OPHBIX ITIOPOJ BAHLIEHHBIMHN 9KCKABATOPAMMU

KanatHag mogBecKa KOBIIA UCITOJIB3YeTCS B OAIlleHHBIX 9KCKaBaTOPax
(puc. 3.15), KoTopble MPUMEHSIOTCS ST pa3pabOTKM HEOObIINUX U CUJTb-
HO 00BOTHEHHEIX MecTopoxXmeHnii. OmHa U3 OallleH TaKoro 3KcKaBaTopa
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Puc. 3.14. Cxema TynukoBoro 3a605 AparnarHa ¢ pacnonoXeH1em 0TBanoB Ha Byx 6optax (a) u
0ZiHOM 6opTy (6)

Puc. 3.15. TexHonorus pa3pabotku MeCTOPOXAEHUS GALLEHHBIM 3KCKABATOPOM (@), C BapyUaHTOM
KOHCTPYKLMM 3KCKaBatopa (6) 1 niaH pacnonoxeHus onop 6aLleHHoro akckasaropa (B)
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pacroyiaraeTcsl Ha OTBaJie ITyCTBIX MTOPOJ, Apyrash — Ha KPOBJIE BCKPBILITHOMN
tosu. OH MOCIe0BaTEIbHO TPOU3BOIUT IKCKABAIIMIO BCKPHIIIY C TIEpeMe-
IIEHUEM €€ B OTBAJI U AOOBIUY MOJE3HOTO MCKOMAEMOrO C TMOTpPYy3KOil €ro
B CpENICTBA TPAHCIIOPTA.

[MepemeraeTcst GalieHHBII 9KCKABATOP Ha TYCEHUYHOM xomy. Ero mucrosb-
30BaHue Hanbosee 3(PHEeKTUBHO MpU pa3pabOTKe CIOKHOCTPYKTYPHBIX MeC-
TOPOXIEHWI W CBUT TutacToB. Hambosnpliee mpuMeHeHne oH uMmen B [epma-
HUU 1T Pa3pabOTKU CIIOXKHBIX YTOTBHBIX MECTOPOXAeHU. EMKOCTB KoBIIIa
ot 2 o 12 M® ipu paccrosHun Mexay ornopamu 250—400 M. Teopetruec-
Kas TIPOM3BOIUTETBHOCTD 10 270 M%/4.

3.10. PASPABOTKA I'OPHBIX IIOPOJ MEXAHUYECKNMMU JIOTIATAMM

DKCKaBaTOPHI TUITa MEXAaHWYECKOIA JIOMAThl — HanboJiee paclpoCTpaHeH-
HbIE BBIEMOYHO-TIOTPY30UHbBIE MAllIMHBI Ha Kapbepax. KoHCTpyKTUBHOE MC-
TIOJTHEHUE TTO3BOJISIET UCTIONIb30BaTh MX B TeX MPUPOTHBIX YCIIOBUSIX, TIIE BbI-
€MOYHO-TIOTPY30YHbIE MAIIIMHBI HETTPEPHIBHOTO NIEHCTBUS He 3(P(DEKTUBHBI.

OHu npegHa3HAYEeHBI B OCHOBHOM JUJIST pa3pabOTKU TUTOTHBIX TOPHBIX TIOPOJT
0e3 IpenBapUTETLHOTO PHIXJICHUST, MEP3JTBIX, TTOJTYCKATbHBIX U CKAJTbHBIX TTOPO]T
C TIpeBapUTEILHBIM PBIXJICHUEM. B cIienmaibHOM CeBepHOM MCTTOTHEHUY Me-
XaHUYECKUE JIONAThl 00ECIIEYNBAIOT BHIEMOYHO-TIOTPY30UHBIE PAOOTHI B 30HAX C
CYPOBBIMU KJIMMAaTUUECKUMU YCIIOBUSIMU TIPY HU3KMX TEMITEpaTypax BO3myXa.

Pabounm opraHoM MeXaHWYECKOM JIOTIAThI SIBISTIOTCS KOBIII, PYKOSITh,
cTpena.

[TepBoIii 5KCKaBAaTOP TUTIA MEXaHWIECKON JIOMAThl co3naH hupMoit «OT-
trc» B CIIIA B 1834 . B Poccuu niepBblii 5KCKaBaTop noctpoeH Ha [TyTunos-
ckoM 3aBojie B 1901 . DTo ObLIM MapoBble 9KCKABATOPhI HA PEJILCOBOM XO/IY.

CoBpeMeHHBIE KapbepHBbIE 3KCKaBaTOPHl MMEIOT TYCEHUYHBIA XOJ
W 2JIEKTPUYECKUI MU TU3ETBHBIN TIPUBO/I.

ITporiecc 3KcKaBaluy MIOTHBIX MOPOJ U3 MacCUBA 3aKJII0YAEeTCs B Cpe3a-
HUM CTPYXKM PEXYIlell KPOMKOI KOBIIIa, TOBOPOTE 3KCKABATOpa K MECTY
pa3rpy3Ku, pa3rpy3ke KOBIIA M BO3BpallleHWM paboyero opraHa B 3a00ii.
BrleMKka B30pBaHHOU TOPHONM MAacChl KPENKUX MOPOJ OCYIIECTBIISIETCS
3aray0JieHreM KOBIIIa B pa3Ball.

ITo cpencTBam mepeMenieHns] pyKOSITU ¢ KOBIIIOM COBPEMEHHBIE 3KCKa-
BaTOPBI PA3IEISIOTCS HAa KAaHATHBIEC U THIPAaBINYECKUE.

YepriaHue y KAaHATHOTO 5KCKaBaTOpa MPOUCXOAUT Oyiarofapst yCUIUIO Ha-
TMOPHOTO MEXaHW3Ma, PACTIOJIOKEHHOTO Ha CTpeJie, U ero MOAbeMHBIX KaHa-
TOB OT TIOJBEMHBIX JIeOeqOK. TpaeKToOpust yepraHus TIPU 3TOM COXPAHSIETCS
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noctosgHHoil. HauyuHaeTcss oHa
B HMXKHEH yacTu 3a00s].

VYV rrapaBIMyecKoro IKcKapa-
TOpa TPACKTOPHS YePITAHUS MOXKET
OBITH pa3HOOOpasHoOi (puc. 3.16)
Oyarogapss 0coOOMY COECAVUHEHUIO
PYKOSITU CO CTPEJIO U MOMOJHU-
TEJIbBHOMY MEXaHW3My IOBOpPOTa
KOBIIIa Ha KOHIIE PYKOSITU. DTUM
obecrieunBaetcs Oosiee 3dhdek-
TUBHOE WCITOJIb30BAHUE SHEPTUU
Puc. 3.16. Tpaektopun 4epnaHus ruapasnuye-  UISI BHEAPEHUS U HAIOJHEHUS

CKOro 3KCKaBaropa: KOBIIIA.
1,2, 3 — HanpaBneHus BpaLLeHus pa6o- B mioTHBIX TTOpoAax U Ioyc-
Yero opraHa 3kckasaropa KaJIbHBIX TPEILIMHOBATHIX 6€3 Tpe/I-

BapUTEILHOTO DPBIXJICHHUS depIia-
HYe THAPABINICCKIM 3KCKaBaTOPOM HAUMHAETCS TOPU3OHTAIEHBIM BHEIPEHH -
€M KOBIIIa (mpaexmopus 2) B BepxHeil yactu 3a00s1. Bo B3opBaHHOM Ha coTpsice-
HUE MacCuBe yepraHue HAauMHAETCS C HIDKHEW yacTu 3a0081 (mpaexkmopus 0),
TIPY 5TOM 00pasyeTcsl KaK ObI BpYO VTSI MOTIOJTHUTEIIEHOTO Pa3phIXJICHUS TOPHOM
Macchl caMoobpyieHreM. Ilpu pa3paboTke necuaHo-BaJyHHOM FOPHOI MacChl
THIPaBITIECKII 9KCKaBATOP MOXKET YIAIUTh KPYITHOE BKITIOUCHHE B JTF000I1 30-
He 320051 YepIaHueM C BHIKAIbIBAIOIIEH mpaekmopuel 6. [1pn pa3paboTKe MsIT-
KVIX WJIM XOPOIIIO B30PBAaHHBIX TOPHBIX IIOPOJ MPAeKmMOopus Y4epnarusi a y TUIpaB-
JIMYECKOTO 3KCKaBaToOpa aHAJIOTMYHA TpaeKTopun KaHatHoro. [1pu o6opynoBa-
HUM TUIPABIMIECKOTO IKCKaBaTopa 00paTHOM JIOMATO OH MMEET BOBMOXXHOCTh
00eCITeUnTh HIDKHEE YepITaHue (mpaekmopus d).

Cy11ecTBEeHHBIM JOCTOMHCTBOM THAPABINIECKIX SKCKABaTOPOB SIBJISIETCS
nH(OopMaIS Yepe3 peryar yIpasieH!Us 00 YCUIUSIX Ha UCITOJTHATEIbHEBIX Op-
raHax MallliHbL. DTO 00eCTIeUNBaCT OOJIBIIYIO HANEKHOCTh MX PAOOTHI U TT03-
BOJISIET MAIIMHUCTY BEIOMPATh ONTUMAIbHEIC TPACKTOPUH TS YepITaHUs.

bnaronmaps Tpem creneHsiM ¢cBOOOBI pabouero opraHa I, 2, 3 ruapaBiv-
YeCKMM 9KCKaBaTOp MOXET paboTaTh Takxke ¢ 00OpydoBaHMEM «OOpaTHast
JIoTTaTa», o0ecIeunBast pa3paboTKy 3a00s1 B MITKUX M XOPOIIO B30PBAaHHEIX
nopojax Kak BbILIE YPOBHSI CTOSIHMSI dKCKaBaTtopa (HanpaeseHue A), Tak u
HYXe (Hanpaeénenue b).

KoBmm ruppaBmmiaecKnx 5KCKaBaTOPOB IIHUPE, YeM KaHATHBIX, TIO3TOMY
IIpY pacdeTe OYPOB3PBIBHEIX paOOT TSI TTOJIYICHUS ONTHUMAIBLHOTO COCTaBa
TOPHO MacCHI TSI SKCKaBaIlUW TUAPABINICCKIM SKCKaBaTOPOM HEOOXOMM -
MO TIPMHUMATh MEHBIIINIA pa3Mep KOBIIA B TIJIaHE.
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Paszrpyska y ruipaBIiMyeckoro 3KCKaBaTopa OCyIeCTBIISIETCS OTTPOKUIBI-
BaHWEM WIN PACKPBITAEM KOBIIIA. Y KaHATHOTO SKCKaBaTOpa pasrpy3ka ocy-
IIECTBIISIETCS OTPHIBAHUEM JTHUIIA KOBIIIA HAJT MECTOM Pa3rpy3KHU.

Hust 6onee 3¢hheKTUBHONM pa3pabOTKM CUILHOTPEIIHOBATHIX MOpoJ 0e3
OYpOB3PBIBHBIX PA0OT WM C B3pBIBAHWEM MacCUBa Ha COTPSICEHUE TPUMEHSI -
IOT KOBIIIU C 3yObSIMU, IEHTPATIbHBIE U3 KOTOPBIX YIJIUHEHBI.

I[To Ha3zHaueHWI0O MeXaHWYECKHWE JIOMAaThl [MEJNSATCS Ha KapbepHbie
W 6CKpblUtHbLe.

KapbepHble 3KCKaBaTOPBI TTPeAHA3HAYEHBI IS pa3pabOTKU TOPHBIX MTOPO.
C TIOTPY3KOIM B CPECTBA TPAHCIIOPTa OPIUHAPHBIM pabourM OOOPYIOBAHUEM
Ha YPOBHE CTOSIHUSI 3KCKABaTOpa U YIUIMHEHHBIM — BBIIIE YPOBHS €rO CTOSTHUS.

BckpeiliHbie 3KCKaBaTOpPhl MMEIOT OoJiblive paboure mapaMeTpsl
U TIpeHA3HAYEeHBI JIs1 Pa3pa0OTKU TOPHBIX MOPOJ C MEePEeBATKON BCKPHIIIU
B BbIpabOTaHHOE MTPOCTPAHCTRO.

OmHOKOBIIOBBIE 3KCKABATOPHI TUMA MEXAaHUYECKOM JIOMATHI BBIMTYCKAOT-
cs B ocHoBHOM B Poccuu u CIIIA.

OAO «¥Ypanmani» 1 I>KopcKuii 3aBOJ1 BBITYCKAIOT KApbePHBIE 3KCKABATO-
PBI C KOBIIIOM BMECTUMOCTBIO OT 5 710 20 M°. BCKpBIIIHBIE 5KCKABATOPHI 110
CPaBHEHMUIO C ApariaiiHaMu MeHee 3 (MEKTUBHBI, TO3TOMY UX U3TOTOBJIEHUE
npekpaiieHo. PaHee BBIMYIIEHHBIE 9KCKaBaTOPHI C KOBIIIOM BMECTUMOCTBIO
oT 6 1o 100 M® HaxomsATCs B 9KCIUTyaTarmy. TeXHUYECKIEe XapaKTepUCTHKH
BBIITYCKAEMBbIX KaphePHBIX W BBIMTYCKABIIMXCS BCKPBIITHBIX MEXaHUIECKUX
JIOTIaT PUBEACHKI B maba. 3.7 v 3.8.

B CIHA ¢upmbr «Mapuon», «berocalipyc-Opu» U «XapHUIIIBErep» Bbl-
TyCKAIOT KapbhepHbIe S5KCKABATOPHI ¢ KOBIIOM BMECTMMOCTBIO oT 3 110 61,1 M°.

B ®PT dupmsbr «Opuenmreitn yua Kommenb», «demar» u «JIubxepp»,
B Anonuu ¢pupma «Xuraunm», B CIIA «Karepnwuiep», «Mapron», «Xapu-
HUILBETEP» BBITYCKAIOT TUAPABINYECKUE SKCKABATOPHI C KOBIIIOM BMECTU-
MOCTBIO OT 3 10 35 M°.

ITapamMeTpsl MEXaHUYECKHX JIONAT M TEXHOJIOTHSA pa3padoTKu 3a00€eB

OCHOBHBIMM TEXHOJIOTUICCKUMM ITapaMeTpaMUd MEXaHWUYCCKUX JIOIAT

(puc. 3.17) 9BISI0TCS:

<> paguyc yepnaHusi R, — TOPU3OHTAIBHOE PACCTOSIHUE OT OCHU BPALLEHUS
BKCKaBaToOpa JI0 PeXYyIeid KpOMKHI KOBIIA;

<> MakKCHMaJlbHbII paguyc YeprnaHust Ry p.x — COOTBETCTBYET MAKCUMAIBbHO
BBIIBUHYTOU PYKOSITH;

<> MUHUMAIBHBII paguyc yepnaHus Ry i, COOTBETCTBYET MOATSIHYTOM K ryce-
HUIIAaM PYKOSITH Ha TOPU30HTE YCTAHOBKH 3KCKaBaTOpa;
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Tabnnya 3.7
MapameTpbi IKr-10 IKI-10M | JKI-8YC | IKIr-5Y | 3Kr-15 | IKr-12Yc | 3Kr-gy

BMeCTMMOCTb KOBLLA, M°

OCHOBHOIO 10 11,5 8 5 15 12 8

CMEHHOTO 8,12,5,16 - - - 18 - _
Macca 0CHOBHOTO KoBLUa, T 16,2 19,4 14,6 8,6 30 25,2 15,1
PacyeTHoe Bpems umMkna, ¢ 26 26 28 30 28 32 35
MakcumansHoe yeunue
Ha NOJ1BECKe KoBLUA, KH 980 1087 780 490 1470 1178 833
[inuHa cTpensl, M 13,9 14,36 16,5 20,7 18 24 32
Xoa pykosTh, M 4,55 4,35 4,75 5,53 49 7,58 8,36
MakcumanbHbIn
DAMNYC KONAHWS, M 18,4 19 19,8 23,7 22,6 28 34
MakcumanbHas
BbICOT KOMTAHMS, M 13,5 14,5 17,6 22,2 15,8 20,7 28,5
MakcumanbHbili
DATIMYC Pa3rpy3Ki, M 16,3 16,5 17,9 22,1 19,5 25,8 31,6
MakcumanbHas
BbICOTA PA3IPY3KH, M 8,6 10,2 12,5 17,5 9,88 14,9 24
Papguyc konaHus Ha ypoBHe
CTOSHWS, M 12,6 12,6 13,5 14,5 15,6 17,8 21
Pabo4as macca ¢ KOBLIOM, T 395 402 405 386 69 721 725
3asop M3roToBuTENb >xopckuii 3aBog

Tabnnya 3.8
MNoka3zarenu 3Br-6 JBr-15 JBr-10/50 9IBr-35/65 3Br-35/65M JBr-100/70

BMecTUMOCTb KoBLLA, M3 6 15 10 35 35 100
Paguyc YepnaHus Ha _
YPOBHE CTOSIHUSA, M 21,6 205 26 87 37
MakcumanbHblii
paguyc YepnaHus, M B 40 50 65 65 70
MakcumanbHbIn
DAMAYC PA3py3KM, M 33 37,8 47 62 62 66
MakcumanbHas
BbICOTa YepnaHung, m 27 30 37 40 40 50
MakcumanbHas
BbICOTA Pa3rpysKu, M B 26 B 45 45 40
Macca akckasaropa, T 660 1150 250 2650 3790 12000
[asneHue Ha rpyHT, Ma - 2,58 #105 - 2,8 105 3,2 105 3,5¢105
MpoAomKUTENBHOCTL
paboyero uukna, ¢ 45 50 50 60 56 55
(nosopor 90°)
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paauyc YeprnaHus Ha TOpU-
30HTE YCTAHOBKM 9KCKaBa-
Topa R,y — MakcuMab-
HBIIl paguyc YepraHus Ha
YPOBHE YCTAaHOBKU 3KCKa-
BaTOpA;

BbICcOTA 4epnaHusa H, —
BEPTUKAJIBHOE PACCTOSIHUE
OT TOPU3OHTA YCTAHOBKU
5KCKaBaTopa A0 PexXyLUen
KPOMKU KOBIIIa;

BBICOTA YEpHaHUs MaKCH-
ManbHast Hy . COOTBET-
CTBYET MAaKCUMAJIbHO TIOA-
HATON PYKOSITH;

rayouHa depnaHusa I, —
pacCTOsIHUE OT TOPU3OHTA
YCTAaHOBKM 3KCKaBaropa
0 pexylleil KpOMKHU 3y-
ObEB KOBIIA MPU HUXKHEM
YepIiaHuu;

pamuyc pasrpy3Ku Rp — ro-
PU3OHTAIILHOE PACCTOSIHUE
OT OCM BpallleHUS 9KCKaBa-
TOpa 10 CEpeArHBI KOBILIA B
MOMEHT pa3rpy3Ku;
MaKCHUMaJbHBIA
pasrpysku R, maxs
BbICOTA pasrpysku H, —
BEPTUKAIIBHOE PACCTOSIHUE
OT TOPU30OHTAa YCTAHOBKU
9KCKaBaTopa OO0 HWXHEH
KPOMKHU OTKUHYTOTO THU-
1112 KOBIIIA;
MaKcuMajbHas

panuyc

BbICOTA

Puc. 3.17.Cxembl U TEXHONOTMYECKME NApaMETpPbl 3K-
CKaBaTOpPOB — MeXaHW4eCKMX NoNar:
a — KaHaTHOro 3KCKaBaropa,;
0 1 B — rNaPaBNNYeCcKnX

pasrpyskum Hp.max COOTBETCTBYET MAaKCHUMAJIBHO ITOAHATOMY KOBIIIY,
MakKCuuMajJbHad BbICOTA HAITOJTHCHUA KOBIIIA

H

.max= 2/3H‘{’
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<> MHWHUMAaJIbHAS BBICOTA HAIIOJTHEHMSI KOBIIIA
H  =333E_.
H.min

JI7151 KaHATHBIX MEXaHUYECKUX JIOTIAT PAaUyChl M BRICOTHI YepIIaHUs U pa3-
TPY3KM U3MEHSTIOTCSI C U3MEHEHMEM YTJla HaKJIOHA CTPeJTbl, KOTOpasl yCTaHaB-
JIMBAETCS MoJ yrioM 45°. TabapuThl ONpeAeIIOTCS MO MAKCUMAaIbHO BBICTY-
TMAOIINM YacTsSIM 9KCKaBaTopa.

Pabouue mapamerpsl dKCKaBaTopa OOYCJIOBJIMBAIOT MapameTpbl 3a00st
U TEXHOJIOTUYECKYIO CXeMy ero paboTsl. [Ipu ycTaHOBIEHUM TUPUHBI 320051
MEXaHWYECKOW JIOTIaThl OTPEACNSIONIUM SIBJISCTCS paguyc depraHus
Ha YpOBHE CTOSTHUWSI. MakcuMajbHasl MPOU3BOIUTEILHOCTh 3KCKaBaTopa

JOCTUTAETCS TIPU MUHUMY-
Me TIepelBIKEK B 3aboe W

8
“ ¢k ' BO3MOXHO MEHBILIEM CpPE.-

08Romas 7 /7 i} 5 i 7 ; 1. HEM YIjie TOBOpOTa 3KCKa-
i / If /AR BaTopa OT MeCTa 4YepIiaHusd
« w o | o | K IYHKTY pa3rpy3Ku.
—+ t T A [lIupuHa TOpPLEBOrO 3a-
— + + 6os1 obecrieynBaeTCs TpU
L,5R, y (puc. 3.18). lllupuna
3aXOJIKM dKCKaBaTopa B TIO-
ponax, pa3pabaTbhiBaeMbIX
0e3 MpeaBapyuTeIbHOTO PhIX-
JIEHWSI, COOTBETCTBYET IIIH-
puHe 3a0041.

B kpenkux mopomax ¢
pBIXJIEHHEM OYypOB3PHIBHBIM
CIOCOOOM IIMPUHA 3aXOAKU
B 110 11IeTMKY OTIpeesieTCs:
< mapameTpamMu OypOB3-

PBIBHBIX paboT

B= W+(n-1)b;

o]
)

‘ 1Ry

15Ruy

R e e e e e e e e e e e,

<> TEXHOJOTMYECKUMU
YCIIOBUSIMU
Puc. 3.18.Cxembl 1 napameTpsl 326068 MEXaHU4ECKO B =1,5Rq yN-R,
nonarbl; @ — B MATKMX Nopogax; 6 — B CKasb-
HbIX NOPOAAX; rne W — nuHUMS CONpPOTUB-
hy, — BbicoTa passana JIEHUS TI0 TIOJOIIBE, M;
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N — KOJIMYECTBO PSIIOB CKBaXXWH BO B3PHEIBHOM OJIOKE;
b — paccTtosgHre MeXy psIaMU, M;
Ry y — pamuyc YepriaHusi 5KCKaBaTopa Ha ypOBHE CTOSTHHSI, M;
N — KOJIMYeCTBO 3aX0MIOK 3KCKaBaTopa JUTsl 9KCKaBalliy pa3Bajia TOPHOM
MaccCHI TT0CjIe B3phIBa MacCHUBa, IIPUHUMACTCS TI0 TEXHOJIOTMIECKIM WA
TPAHCIIOPTHEIM YCIIOBUSIM;

R — BenvuuHa pa3Bajia TOpHOW MacChl MOCJE B3pbIBa (cm. puc.2.9), m.

BeicoTa ycTyma omnpezensieTcsl AOMYCTMMOM BBICOTOI pa3Bajia TOPHOW
Maccel nocsie B3peiBa Hy = 1,5H, 11 K03 ULMEHTOM paspbIXICHNsI TOPHOIA
mopobl B passaie K. ITpu Kp = 1,3 MaKkcuMaJibHas BbICOTA YCTyNa COCTABUT:

g =0y
y k 4

ITpu paspaboTKe rOpHbIX MOPOJ BCKPHILIHBIMUA MEJIONaTaMu C IiepeBal-
KO B BbIpaOOTAaHHOE MPOCTPAHCTBO (puc. 3.19) lIMprHa 3aXOAKHU OIpeaessi-
€TCA BMECTUMOCTBIO BHYTPEHHUX OTBaJIoB. MakcumalibHas LIMPUHA 3aXO/1-
Ku coctasisiet 1,7R, y I1pu HeOONBILIOM BMECTUMOCTH BHYTPEHHHX OTBAJIOB
LIMPUHA 3aXOIKU MOXET ObITh YMEHBIIEHA!

B<0,5¢t+Ry y,

Toe ¢y _ IIMPUHA XOJa 9KCKaBaTopa, M.

MuHuMabHad IUPUHA TYIMKOBOM 3aX0IKU NPY NMPOBEAEHNUN TPAHILEN
0e3 y4yeTa TPaHCIIOPTHOIO OOCIYXXUBaHMs ONPENEIIAETCS PaaUyCoOM Bpallie-
HUA KaOUHBI R, M pacCTOSHMEM 0€30IaCHOCTH 10 OTKOCA C

B =2(R+c).

OHa MOXeT OBITh OOecITeueHa ITpH TPUMEHEHINN 9KCKaBaTopa ¢ yITMHEeH-
HBIM pabOYMM 000pyIOBaHUEM C BEpXHEH TTOrpy3KOi B CPEICTBA TPAHCITOP-
Ta WX PacIIojiOXKeHNEM OTBAJIOB Ha OOpTaxX TpaHIIIEH.

MaxkcuMasbHasT ITUPUHA 3aX0IKH:

B=12R,,.

[Tpu morpy3Ke TOpHOI Macchl B CPeJCTBA TPAHCTIOPTA Ha YPOBHE CTOSI-
HUsI DKCKaBaToOpa IIMPUHA TYITUKOBOW 3aXOIKW OTPENENSIeTCSI C YyIeTOM
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Puc. 3.19. TexHONOrn4eckme cxembl paboTbl MEXAHUYECKOI NIONaThI:
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4 — C NepeBasiKoi BCKPbILLY B BbIPAGOTaHHOE NPOCTPAHCTBO; 6 — MPOBELAEHNE TPAHLLIEN
C BEPXHEN NorpysKoil roOpHbIX NOPOS, B CPEACTBA TPAHCMOPTA; B — NPOBEAEHNE TPaH-
LLEI1 C PACTIONOXKEHUEM OTBAJIOB HA UX 6OPTaX; I — NPOBEAEHUE TPAHLLIEI C MOrPy3KON
B CPE/iCTBA TPAHCMOPTA Ha YPOBHE CTOSHMS 3KCKABATOPa; 4 — pPas3paboTka TopLeBoro
3a60s C BEPXHEN NOrpy3Kol B CPeCTBA TPAHCNOPTa; & — Pa3padoTka TOpLeBoro 3a6os
C MOTpy3KOil B CPEACTBA TPAHCMOPTA Ha YPOBHE CTOAHWS 9KCKABATOPA; X — pa3pator-
Ka TOPLIEBOr0 336051 B MATKMX NOPOAAX MMAPABIMYECKM 3KCKABAaTOPOM; 3 — paspabor-
Ka TOpLIEBOTO 33609 B CKaIbHbIX MOPO/AX MAPaBINYECKUM 3KCKABATOPOM; 4 — paspa-
60TKa TOPLIEBOTO 32605 rMOPABANYECKUM IKCKABATOPOM C HUDKHUM YEPMaHnem

pa3MelIeHns TPAHCTIOPTHBIX KOMMYHMKAIIAI W CXeMBI TIOJaYr TPAHCIIOPT-
HBIX CPEACTB MO ITOTpy3KYy. BeIcoTa 320051 orpaHMYIMBaeTCs BRICOTOM YepIria-
HUS 3KCKaBatopa. MWHMMAaJIbHas BBICOTA 32008 MEXaHWUYECKON JIOMATHI
TIPUHUMAETCS M3 YCJIOBUS HATIOJIHEHMS KOBIIIA 32 OJHO YepIIaHME.

Bricota yctyna B MaccuBe, pa3dpabaTbiBaeMOM 0e3 ApoOeHUsT OypoB3-
PBIBHBIM CITOCOOOM, COOTBETCTBYET BEICOTEe 3a00s. B Kpemkmx mopomax
BBICOTA YCTyNa AOMycKaercst paBHOM 1,5 Ry . MPU YCIOBUM, YTO BBICOTA
pasBajia OymeT paBHa MaKCMMAaJIBHOI BEICOTE UYepITaHUS SKCKaBaTopa.

Bombimiasg BeICOTa yCTyIIa B MACCUBE JOMYCKAETCS TP pa3pabOTKe TOPU30H-
TaJIbHBIX TJTACTOB TOJIE3HOTO MCKOITAeMOTO TI0 pa3peliieHuto [ocroprexHanzopa.

BricoTa yctymna 4 ipu BepXHeii pasrpy3ke MeXaHUMIeCKO JIOTATo ¢ Y-
HEHHBIM pabounM 00OpYIOBaHMEM YCTAHABIMBACTCS W3 YCJIOBUSI BBICOTHI
TPAHCIIOPTHOTO cOCyAa /1, U HEOOXOAUMOTO 3a30pa ¢ MEXAY HUM U KOBLLIOM:

h< Hy max — (hy t0).

Yron oTkoca MoBepXHOCTH 32001 3aBUCUT OT CBOMCTB pa3pabaThIBaeMOTo
maccuBa u coctasisier 70—80°.

[Tpu pazpabotke 320051 ¢ TOrPy3KOI TOPHOI MAcChl B CPEACTBA XKEJIE€3HO-
JIOPOKHOTO TPAHCIIOPTa OCh MYTH PACTIONAraioT Ha pacCTOsTHUM 0,8 Ry ay OT
OCH 9KCKaBaTopa.

[Tpu pazpaboTke TPyTHOB3PHIBAEMBIX TOPHBIX TIOPO, KOTJa pa3Bajl Top-
HOI MacChl MMeeT OOJIBIIYIO IITMPUHY, €TO YOMPAIOT B HECKOJIBKO 3aX0JI0K C
TIePENBIDKHBIX TTyTEi.
Barom ciyuae nmist yMeHb-
IIEeHUsT BpeMEeHU TTPOCTOEB
9KCKaBaTopa M3-3a Mepe-
JIBUXKU TIYyTU BO3MOXHO
yBeTWYeHUE IIUPUHBI 3a-
xonku 10 1,7Ry y. Ipu as-
TOMOOUJILHOM TpPAaHCIIOP-
T€ aBTOCAMOCBAJbI MOTYT
pacrnosiaratbcsi COOKy Win
1Mo3aau 3KCKaBaTopa B 30-
He pa3rpy3Ky KOBIIIA C MU-
HUMaJIBHBIM YTJIOM pPa3Bo-
poTa OT MecTa 4YepIiaHus
(puc. 3.20). Tlo ycnoBuwo  Puc. 3.20. CxeMbl YCTAaHOBKW aBTocamocBana B 3a6oe
0e30MacHOCTY KOBLI He MEXaHW4ecKoiA Nonarbl: a, 6 — CHOKY 3KCKaparo-
JMIOJDKeH  TIepeMeIiaThes pa; B, I — NO33/N 3KCKABATOPA.
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Hajg KaOuHOM Boamtesss. IIpu KOHBEepHOM TpaHCIIOpTE TFOpHas macca
3arpyaeTcsi 9KCKaBaTOPOM B OYyHKep-TIUTaTeb, KOTOPHIA pacrojiaracTcst
cOOKy 3KCKaBaTOpa WJIM BHYTPU 3aXOMKH 10331 IKCKaBaTopa.

3.11. TPOU3BOAUTEJIBbHOCTD OJJHOKOBIIOBBIX DKCKABATOPOB

JIuHeliHbIe, MaccoBble, SHEpPreTUYecKre rmapamMeTpbl U BpeMsl pabouero
LIMKJIa B LIEJOM JIJIsI OAHOKOBIIOBBIX 9KCKABATOPOB C JOCTATOUHOM TOYHOC-
ThIO ONPENESIOTCS B 3aBUCMMOCTH OT BMECTUMOCTH KOBIIA Mo maba. 3.9.

JInHeliHbIe pa3Mepbl KOBILIEH MeXxaHWYEeCKUX JIOTaT 1 AparjaifHoOB: IIMprHA
B, nnvnHa L v BbicoTa H TpUOIMKEHHO OTPeIeIsIOTCS TT0 3aBUCUMOCTSIM, M:

IUISI MEXaHUUYECKUX JIOaT

B=123E; L=0,77B; H=0,75B;

TS parjaaiHoOB

B=L15YE; L=1,2B; H=0,65B.

]_HI/IpI/IHa KOBIIA OTCYECCTBCHHBIX MEXaHNYCCKUX JIOIIAT CICOYIOIIAad:

DKI-3 ... ... 1820 mm,
OKI-4,6 .............. 1930 mMm
DKI-5 .. ... .. 1950 MM
DKI-8 ... ........... 2200 MM
DKT-12 ... . 2800 MM
DKIT-20 ... 4300 MM

TexHuueckast TPOU3BOMAUTETHLHOCTD IPArTaiiHOB M MEXaHUYECKUX JIOTIAT
3aBUCUT OT BMECTMMOCTHU KOBIIIA, IJTUTEIBHOCTHU 1IMKJIA U CBOMCTB pa3paba-
TBIBAEMBIX TOPHBIX TTOPOJ, KOTOPHIE BIMSIOT Ha IJIUTEIILHOCTH OTepalivn
yepraHus U HATTIOJTHEHWSI KOBIIA.

Pabounit KT 9KcKaBaToOpa CKIIAIbIBAETCST U3 OTIepallvii: YepITaHust, BbI-
BeJICHUsI KOBIIA U3 320051, TTOBOPOTA €T0 K MECTy pa3rpy3Ku, MOAbEeMa MU
OITyCKaHUsI KOBIIIA Ha YPOBEHb Pa3rpy3KH, pa3rpy3Ku, BO3BPAILIEHUST KOBIIIA
B 320011 M YCTAHOBKM €TI0 JIJIST YepITaHuSI.

Ornepaniuu BEIBEIEHUS KOBIIIA U3 320051 U YCTAHOBKHU €TO Ha YPOBEHb pa3-
TPY3KU BBITIOJTHSIOTCSI BO BPEMSI ITOBOPOTA €T0 K MECTy pa3rpy3ku. Bo Bpemst
TMOBOPOTa 3KCKaBaTOpa B 3a00ii BHITIONHSIETCS OTlepallvs OIMyCKaHMS KOBIIIa
K MECTy Hauaja yepraHusl.
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[MponomxuteabHOCTh paboyero Hukia (#,) OAHOKOBIIOBOTIO 3KCKaBaTopa
TIPY YCJIOBUY COBMENICHUSI OTIepalivil CKJIAABIBAECTCS M3 BpEMEHM YepIaHUs
(fy)BpEMEHNU IIOBOPOTA K MECTY pa3rpy3Ku U 0OpaTHO B 3a0011 (#;) 1 BpeMEHNU
pasrpysk Kosua (f,):

fy = ty i+,

Bpewmst yepmanus B MSATKUX TIOPO/ax 3aBUCHUT OT CBOWCTB MaccuBa, a B
CKaJIbHBIX TIOPOJIaX — OT CBOWCTB B30PBAHHOW TOPHOI MaccChl: cOCTaBa IO
KPYITHOCTH, CTEIIEHU Pa3pbIXJIEHUS U pexxuma dyeprnanusl. PazpadboTka 3a00s
HAYMHAETCSI CO CTOPOHBI, PACIIOIOKEHHOM OTMkKe K BRIpaOOTaHHOMY TTPOC-
TpaHCTBY. YepriaHue B MacCMBE MSTKUX TIOPOJ MPOU3BOIUTCS CTPYKKaMU
IIMPUHON, paBHOW YacTW IIMPUHBI KOBIIA. DTUM yBennuuBaetcs 3¢ dex-
TUBHOCTh MCTIOJIb30BaHUS 9KCKAaBaTopa. B MOMEHT 4epIiaHus BO B30pBaH-
HOIi TOPHOI Macce ¢ OOJIBIIIMM 3aXBaTOM CJIEyeT UCIIOIb30BaTh TpaBUTAII-
OHHOE CITOJI3aHWE TOPHOU MACCHI JUTSI CAMOHATPYKEHUSI.

7151 yBeTMiIeHUsT pa3phIXJIEHUSI TOPHOI Macchl B 3a00€ BO BpeMsi oOMeHa
TPAHCIIOPTHBIX CPENICTB OOBIYHO MTPOU3BOIUTCS TOTTOTHUTEIBHOE PHIXJICHIE
€€ KOBIIIOM C OTKPBITBIM JHUIIEM.

Ipu sKCKaBaIM TII0X0 B3OPBAHHOI TOPHOI MAcChl YBETMYMBAETCS Bpe-
MsI YepITaHusI M CHUXKAETCSI CTETIeHb MCIIOJb30BaHMSI KOBIIIA, KPOME TOTO,
TpeOyIOTCSI OTIOTHUTETbHBIE 3aTPAaThl BpEMEHU Ha BHIEMKY U YKIIAJKY 103a-
I 3KCKaBaTOopa HErabapUTHBIX KYCKOB. YBEJIMYMBAETCS BpeMsl YepIiaHUsI
1 o011iee BpeMsT Ha 9KCKaBaIlnIo TTPU pa3pabOTKe CIOKHBIX 3a00€B, T.€. CII0-
>KEHHBIX PA3HBIMU COPTaMU Py WUIA PYIBI ¥ TIOPOJIBI.

IToBopoT 3KCcKaBaToOpa K MECTy pa3rpy3kKu M oOpaTHO B 3a00il OOBIYHO
BBITIOJTHSIETCST HA MaKCUMAaJIBbHBIX CKopocTsix. CokpallieHre BpeMeH! TTOBO-
poTa BO3MOXHO TOJBKO TPW YMEHBIIEHWM YIja TOBOpOTAa. 3aBUCHUMOCTH
TPOMOJIKUTEIBHOCTA PA00YETO IUKIIA MEXaHMYECKO JIOTIAThI OT BETUIMHBI
yIJIa TIOBOPOTa 3KCKABaTOPOB TPY 3KCKABAIIMU PA3IMIHBIX TOPHBIX TTOPOT
nipuBeneHa B maba. 3. 10.

DKcruTyaTaliioHHAasT TTPOU3BOANTELHOCTh 9KCKABaTOPOB 3aBUCHUT OT OpP-
TaHU3AIMY TPAHCTIOPTHOTO OOCTYKMBAHMUSI.

PacueTHbie (hopMyITbI TPOU3BOAUTETHLHOCTH OMHOKOBIIIOBBIX 9KCKABATO-
POB UMEIOT CIIEAYIOLIAN BUL:

TeopeTHuecKoii (M%/4):
O, = Ev;

TexHUUecKoi (M%/4):

0, = Oyks;
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HKCILTYaTaLMOHHOM — 3a cMeHy (M°/cMeny) u 3a rox (M°/rox):

Qe = OTK;
0, = Qynh,

rae £ — BMECTHMOCTb KOBLIA, M°;

V — 4MCJI0 pabOYMX LUKJIIOB B yac (v = 3600/1,);

f,; — IUIMTEILHOCTL PabOYEro 1MKIIa 3KCKaBaTopa, C;

k, — ko3 duMeHT 9KCKaBamu (k, = ky/kp);

ky, ky — KOS(MOULUMEHTBI COOTBETCTBEHHO HATIONHEHHS KOBIIA U pas-

PBIXJICHUS TIOPOIEI B KOBIIIC;

T — IIUTETLHOCTh CMEHE, U;

ky; — K03 dULIMEHT UCMOIb30BAHUS KCKABaTOpa B TEUCHUE CMEHBI;

1N — YMUCJI0 pabOUMX CMEH B CYTKU;

N — gnciio pabounx JHEH SKCKaBaTOpa B TOAY C YUYETOM IUIAHOBBIX TIPO-

CTOEB Ha PEMOHT.

KoabduumeHT HanoaHeHUs KOBILIA MEXaHUYECKO JIONATHI K,; COCTABJISIET:

B JIETKUX BJIAXKHBIX TTECKAX U CYTTIMHKAX v oo v ve et eeeeaennnn 1—1,1
B MECYAHO-TIMHUCTBIX TOPOAAX CPeTHEN MIIOTHOCTH . .. .. ....... 0,6—0,8
B IUIOTHBIX [T€CYAHO-TIMHUCTBIX MOPOJAX C rajbKoil u BajyHamu . .0,6—0,7
BO B30PBAHHBIX CKAJTBHBIX TIOPOMAX &+ v v v ve v e eeeeeeeeeenennns 0,6—0,75
B IJIOXO B30OPBAHHBIX CKAJTBHBIX TIOPOJAX « v v vv v eeeeeeaeannnn 0,4—0,6.

KoadduimeHT HanmoHeHWs KOBILIA AparjlailHOB B MSITKMX BJIAXXHBIX TeC-
Kkax cocrasiseT 0,5—1,1, B mnecuaHO-IJIMHUCTBIX OpOoAaX CpeAaHel IMIIOTHOCTH —
0,4-0,7.

KoadduimeHT pa3pbixjieHrs] MOPObl B KOBILIE U3MEHSETCS 51 MSITKUX
nopoj ot 1,2 1o 1,4, nius ckanbHbIX — oT 1,4 10 1,6.

KoadduimeHT ncnoab3oBaHus 9KCKaBaTopa B TeYEHUE CMEHBI

u

t
k =2,
T
rae tp — YUCTOC BpEMA pa6OTI>I 9KCKaBaTropa B TCUCHUE CMCHBI, Y.

IIpu pabore 3KcKaBaTOpa HEMOCPEACTBEHHO B oTBal ky = 0,85—0,9, mpu
paboTe ¢ KOHBeHepHBIM TpaHCHopToM k, = 0,75—0,85, aBTOMOOWIIBHBIM C
yJ4eTOM OpraHM3allMM TIoayl TPaHCIOpTa TOJ MOorpy3Ky k, = 0,65—0,75.
MaxkcuManbHOe 3HaYeHWE MPUHUMAETCS TP COOTHOIICHUHW BMECTUMOCTH
KOBIIIAa U Ky30Ba aBTocamocBaia 1:3.
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MHOTOYMCIIEHHBIMUA MCCIEIOBAHUSMU U MUPOBOU TTPAKTUKON IKCILTya-
TalliM KOMITJIEKTOB 3KCKaBaTOPOB C OOJIBINIOI €MKOCThIO KOBIIIA M aBTOCA-
MOCBAJIOB 0C000 OOJTBITION TPY30TIOBEMHOCTH YCTAHOBIIEHO, YTO MUHUMATTh-
HbBIE 3aTPaThI C YUETOM CTETIEHU HMCITOTh30BaHMsI SKCKABATOPOB U CAMOCBAJIOB
JIOCTUTAIOTCS TIPY TTOJTHOM 3arpy3Ke Ky30Ba aBTOCAaMOCBaJia 3a TpU YepITaHUSs
5KCKaBaTopa, PAacCTOSSHUM TpaHcmopTupoBaHus 3,5—4,0 KM M BBICOTE
noabeMa rpysa B rpyzonotoke 100 m.

ITpu paboTe 3KCKaBaTOpa C XEJIe3HOAOPOKHBIM TPAHCTIOPTOM C YYETOM
obMeHa 1oe310B B 3a6oe &, = 0,5—0,6.

Cpennss pakTrueckast IpOU3BOIUTETHHOCTh 9KCKABATOPOB Ha BCKPHIIIIE
cocrasister: DKI-4,6 — 1,36 mn M%/rox, DBI-15 — 2,85 muH M%/rox, DIL-
14/75 — 3 mutH M%/rox; mponsBomuTenbHOCTS DKI-4,6 Ha T06GBIUE B CPEIHEM
cocTasysger 1,2 MJIH T/TOq.

CoBepIIeHCTBOBaHNME OpTraHM3aIIK PAabOT M METOIOB 9KCKABAIIMY Ha Ka-
pbepax MO3BOJISIET YBEJIMUNUTH TOJOBYIO TIPOM3BOIUTEIBHOCTh 3KCKaBaTOPOB
Ha 5—8%.

3.12. PASPABOTKA I'OPHBIX ITIOPOJ, CKPEITEPAMU

Ckpenep OTHOCUTCSL K 3eMJIEPOMHO-TPAHCITIOPTHBIM MAllIMHAM, BBIMOJ-
HSIET TIPOLIECCHI BBIEMKU ITOPOJIBI, TepeMellieHrs ee Ha pacctosiHue 0,246 KM
U YKJIaIKU B OTBaI. OH UCHOJB3YyeTCs B JOPOKHOM CTPOUTENBCTBE U HA Ka-
pbepax s pa3pabOTKU MSITKHMX WU MOJYCKAIbHBIX MPEIBAPUTEIIBHO pa3-
PBIXJIEHHBIX MEXaHMYEeCKUM crocoOoM mopona. CKpemnepbl BBITYCKAIOTCS
TNPULIETTHBIE U CAMOXOHBIE.

[TpeuMyiliecTBO CKpenepoB 3aKIOYAETCS B UX MOOWIBHOCTHU, TTOSTOMY
npuMeHeHne ux 3G @HEKTUBHO IS pa3padOTKU HEOOIBITUX 00bEMOB TOPHBIX
TMOPOJ WJIW, TIPY 3HAYUTEIbHON KOHUEHTPALIMY 3TOU TEXHUKU, IIJIs1 BBIIOJ-
HEHUS OOJIBIIUX 0OBEMOB B KOPOTKOE BPEMSI.

Ckpenep NMPUMEHSETCS HAa PEKYJbTUBALIMOHHBIX paboTax Ha Kapbepax,
T.€. CHITUH TJIONOPOTHOTO CJT0SI, a 3aTeM, TTOcjie OTPabOTKU KapbepHOTo MOo-
JISl ¥V TUTAaHUPOBAaHUS OTBAJIOB, — Ha MEPEeMENIEHUU U HAHECEHWU €ro Ha I10-
BEPXHOCTb OTBaJIa, MPOU3BOACTBE BCKPBIIIHBIX PA0OT MPU MaJIOi MOITHOCTHU
MSITKOU BCKPBIIIHU, pa3paboTKe MPOIIACTKOB MOTYCKAIBHBIX TTOPOI, TPOBE-
JIEHUU KalUTAIbHBIX U PAa3pe3HbIX TPAHILIEH U T. 1.

Pabounii MK cKperepa COCTOUT U3 CPE3aHUS CII0SI OPOJIBI C 3aITOTHE-
HUEM KOBIIIa, TPAHCTIOPTUPOBAHUS TOPOAbI HA HEOOXOAUMOE PACCTOSIHUE,
pas3rpy3Ku KOBIlIa U BO3BpalleHus B 3a0oii (puc. 3.21).
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Ihasa 3. Boiemouno-noepy3outsie pabomot

CBOICTB pa3padaTbiBaeMbIX SO T
nopoa 1 uaMeHsiercst ot 10
o 20°. nvHa HaKJIOHHOTO
3a00$1 JOJDKHA COOTBETCT-
BOBATbh PACCTOSIHUIO, HA KO-
TOPOM TIPOUCXOIUT 3aroJi-
HeHHe KOBIIIa. DTO paccTo-
sHUe (M) OMNpeaesnsieTcs Mo

(bopmyite

J B
bh

rae £ — BMeCTMMOCTb KOB-

ma, M%;

k, — xoadduLreHT
cKkpenepoBaHUsS (3KC-  Puc. 3.22. TeXHONOTMYECKME CXEMbl Pa3paboTKi FOpHbIX
KaBallun); nopoj ckpenepamu:

a — B Kapbepe; 6 — Npu NPOBeAEHUI KanuTanb-
HOIA TpaHLLew; 7 — y4acTKuM 3arpy3ku CKpenepa;
2 — y4acTKI pasrpysku ckpenepa

b — mmMpwWHA IIOJOCH
pe3aHus CKpenepa, M;
h — TommmHA cpe3ae-
MOTO CJIOST, M.

IIpou3BoauTeaBHOCTb CKpenepa

ITpou3BOAUTENBHOCTh KOJIECHOTO CKperepa 3aBUCUT OT BMECTUMOCTH
KOBIIIA, JUIMTETBHOCTU LIUKJIA, PACCTOSTHUSI MU CKOPOCTU TPAHCTIOPTUPOBAHUS
U CBOMCTB pa3pabdaThIBa€MbIX MOPO.

Pabounii UK CKITaABIBAETCS U3 CAEAYIOLIMX ONepalvii: HAITOJIHEHUS KOB-
113, TPAHCTTIOPTUPOBAHUSI TOPHOM MacChl IO OTBAJIA, Pa3rpy3KU Y BO3BPALLICHUS
ckperepa B 3a00ii. HamonHeHre KoBIIa 1 €T0 pa3rpy3Ka BBITIOTHSIOTCS BO Bpe-
Ms IBVDKEHMS ckperepa. CKOpOCTh JBMKEHUS CKPEIEPa ¢ TPy30M COCTABIISIET
20—30 kM/4, B TopoxkHeM cocTossHN — 50—70 KM/4. Bo BpeMsI pa3rpy3Ku cKo-
pocth cHIKaetcs 10 10—20 km/4, Bo BpeMsl HAMOJTHEHUST KOBIIIa OHA 3aBUCUT
OT CBOWCTB pa3padaTbiBa€MbIX TOPHBIX TOPOMI. /151 yMEHBIIEHUS COMTPOTUBIIE-
HUS PE3aHUIO TOPHBIX TTOPOI, 4, CJIETOBATEbHO, U BDEMEHU HATIOJTHEHUS KOB-
112 TPUMEHSIIOT MPEeIBAPUTEBHOE PhIXJIEHNE MACCHBA PHIXTUTEIISIMU.

ITpou3BoAUTETBHOCTD KOJIECHOTO CKPETepa paCCUUTHIBAETCS IO (hopMyJiam:
TeopeTndeckoii (M3/4):

On = Ev;
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TeXHUUECKOM (M°/4):

0, = Oyke;
9KCIUIYaTaLMOHHOM — 3a cMeHy (M°/cMeny) u 3a rox (M%/ron):

Ocn = OrThky;
O = QcynN,
rme E — BMECTUMOCTb KOBIIa, M;
v — 9ucio pabounx IHUKIIOB B yac (v = 3600/1,),
t,;, — JUINTEJIbHOCTb LIUKJIA CKperepa

by = L/ vt/ vit /vt b/ vy

Ly, by by, iy — COOTBETCTBEHHO JUIMHA YYaCTKOB 3aII0JIHEHNSI KOBLUA, JIBU-
JKEHUSI C TPY30M 0 OTBaja, pa3rpy3Ky 1 JUIMHA ITyTH BO3BpAIeHNUSI B 3a-
0oii, KM;

V35 Vrs Vs Vi — COOTBETCTBEHHO CKOPOCTB IBIKCHMSI CKpeTiepa Mpy 3arios-
HEHMM KOBIIA, C TPY30M, TIPU pa3rpy3Ke U B TOPOKHEM COCTOSTHUM, KM/;
ke — koo uureHT ckpeniepoBanust (k. = ky/kp);

k= 0,6—1,25 — KoabdUIIMEHT HATTOTHEHNS KOBIIIA;

kp = 1,1-1,7 — Koo PuLNEHT pa3pbIXJICHUS [PYHTA B KOBILIE;

T — nIUTETbHOCTh CMEHHBI, U;

ky; = 0,7-0,8 —x03¢dPULIMEHT UCTIONB30BaHUS CKpETlepa BO BpEMEHH;
1 — 4uciIo paboYnx CMEH B CYTKH;

N — 4ucno pabouux gHe# ckpernepa B rof.

CpenHeronoBass MNpPOU3BOAUTEIbHOCTb CKpPENEPOB COCTABJISET
5—5,7 ThIC. m° Ha 1 M® BMecTHMOCTH KOBIIA.

3.13. PASPABOTKA I'OPHBIX IIOPO/I BYJIbJO3EPAMU

Bynbaozeps! mis pa3pabOTKU TOPHBIX TTOPOJ TPUMEHSIIOTCST Ha Kapbepax
B OCHOBHBIX pabOTax Mo yAaJieHWIO MOKPHIBAIOIIMX TTOPOJ, Ha OTBajax, Ha
PEKYJIBTUBAIMOHHBIX ¥ BCTIOMOTATETLHBIX PabOTax: 3a4MCTKE TIacTa Tepe
BBIEMKOM, TUTAHUPOBKE TTOBEPXHOCTU 3a00S1 I OYUCTKE TOPOT OT MPOCHITIEH
U CHera.

[Tpu pa3paboTke pocchineil Oyaba03ephl MPUMEHSIOT TSl TTPOU3BOACTBA
BCKPBIITHBIX U JOOBIYHBIX PAOOT.
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ITpOMBINIUIEHHOCTBIO BBIMTYCKAIOTCS OYJIbA03€Phl, OTIMYAIOIIAECS MOIII-
HOCTBIO IBUTATENsI, KOHCTPYKIUEH M CITOCOOOM KpEeTUIeHUs OTBasia (HETo-
BOPOTHBII U MOBOPOTHBII), HA TYCEHUYHOM WM KoJiecCHOM xony. [ToBopoT-
HBI OTBaJl MOXET YCTaHABIMBATHCSA TMON YIIIOM 54—60° K OCHM JBVKEHUS
Oynbpnosepa. Takoii Oynbao3ep MHAUE HA3BIBACTCS AH2A03EPOM.

7151 IpOon3BOACTBA BCKPBILITHBIX pabOT U 11 padOT Ha OTBaJIE IPUMEHSI -
IOTCSI MOLIIHBIE TYCEHUYHBIE OYIbA03EPHI C MPSIMBIM OTBAJIOM.

7151 32a4MCTKY OT MPOCHINEN TOPOT, 3a4UCTKU 3a00€B U TaM, I1e TpedyeT-
cs ObIcTpasi cMeHa 0OBbEKTOB PabOThI HA Kapbepax, IPUMEHSIOTCS KOJIECHbIE
OybI03ephI C MPSIMBIM WA KOCBIM OTBAJIOM.

TexHuueckasi xapakTepucTUKa OyJIbI103epOB MpuBeaeHa B maba. 3.12.

Haubonee uzBecTHble 3apyoeKHbIe (UPMBI, BBIITYCKAIOIIKE OYJIbI03EPhI, —
«Kareprmnep» (CLLIA), «JIubxep» (Iepmanus) u «Kamaiy» (AnoHwnst).

TexHosorusi pa3pabOTKM TOPHBIX MOPOJ OyIbA03epaMU 3aKIIIOYaeTCs B
MOCJIEA0BATEIbHOM CHATUM CTPYXKW TommuHou 0,3—0,5 M Ha ropu3oH-
TaJbHOU Wi HakiIoHHOU (no 30°) moBepxHocTU. CpenHss IIMHA MyTH, Ha
KOTOPOM TPOUCXOAUT HAGOP MOPOIBI Mepe OTBAJIOM, COCTaBsieT 8§—16 M.
ITpu paboTe Ha HAKJIOHHOW MOBEPXHOCTU YaCTh Beca OyJIbI03epa UCITOIb3Y-
eTcs IS YBEJIMUYEHUS YCUJIMS HAa PEe3aHUE U MepeMellleHre TOPHOW MOPObI.
3anry0seHre oTBajla OCYIIECTBIISIETCS TUIPABIUYECKOW CUCTEMON Oyabao-
3epa, KOTopasi OmycKaeT OTBajl Ha Heobxoaumyto BenuuHy. [Tocie 3anonHe-
HUS TOPOJOM MPOCTPAHCTBA Tepel OTBAIOM OyJIbA03ep MOJHUMAETCS Ha
YPOBEHbB 320051 ¥ TPAHCTIOPTUPYET TOPHYIO MOPOAY HA HEOOXOUMOE PACCTO-
sHue. 111 yMEeHbIIEHUS TTOTEPh MOPOABI TTPU TPAHCTIOPTUPOBAHUU OTBAJIBI
MOTYT OBITb O0OpYIOBaHBI 3akpbuUiKaMu. [Ipu 3HauUUTETBHOM OOBEME
BCKPBIIIHBIX PA0OT NMPUMEHSIOT CITAPEHHYI0 paboTy OY/IbI03€pOB WIN ABYX
Oy/IbI03€POB C OJHUM IIMPOKUM OTBAJIOM. DTO MO3BOJISIET IMOYTH B MOJITOPA
pa3a yBeJIMYUTh MPOU3BOJUTEIBHOCTD. B IUIOTHBIX MOPOAAX TOPHBIE paOOTHI
Oy/pIo3epamMu MPOU3BOASAT COBMECTHO C PHIXJIUTEISIMU WU CaMU OyJIbI03€e-
Pl 060PYAYIOT HECKOJBKUMU 3YObsIMU Ha CAMOM OTBaJI€ JIST JOTIOJTHUTEb-
HOTO PBIXJIEHUS (puc. 3.23) Ipy IBUXKEHUU BIEpen WK Ha3al. Pa3pbixyieH-
HYIO TOPHYIO MOPOAY Oy/ibI03ep mepeMenaeT 10 OyHKepa, yepe3 KOTOPBIA
OHA MOCTyNaeT Ha KOHBEHep WIU KOJECHBIN TPAHCTOPT, U 10 IITA0Es, U3
KOTOPOTO MTOTPYy3YMKOM WJIN 9KCKaBATOPOM MPOU3BOAUTCS MOTPY3Ka B CPeI-
CTBa TpaHcropTa (puc. 3.24). JonycTumas BeIMYMHA yIiia YKJIOHA MyTU MpuU
TPaHCTIOPTUPOBAHUY TOPHOI MacChl COCTAaBIISET 6°.

IMaTpynupoBaHue 10por M1 yOOPKU WX OT MPOCHIMU MTPOU3BOAST KOJec-
HBIMU OYJIbI03epaMu, OONAJAIOIIUMKA TOW XK€ CKOPOCTHIO TMEepEeMENICHMUS
MO J0poraM Kapbepa, KaKyl0 UMeeT TeXHOJOTUYECKUI TPAHCIIOPT, YTOOBI
HE CHUXATh €T0 MPOU3BOIUTEIbHOCTb.
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Ihasa 3. Boiemouno-noepy3outsie pabomot

Tabmnya 3.12
TexHu4eckue XapakTepucTHk1 6ynbao3epoB
MOJENN bYJIbJ03EPOB
HaumeHosanue napametpos [3T-250
b10M.0000 b510M0100 M2B1P1 [13T-320 b132 T-11.01
TaroBbIit Knace, kH 100 100 250 250 110
MowyHocTb
[BYraTens kBT 132 132 237 258 123
dnekTpome-

Tun TpaHCcMmMcCUu MT MT xaHMecKas MT
Makcum. ckopoctn
NBVKEHNS, KM/Y:
nepeaHero xoaa 8,78 10,38 15,2 15,7 1
3a/IHero xopa 10,91 10,2 15,2 15,7 14,4
Tun 6ynbAa03epHOro npamot nonycdgep., -
oTBana MOBOPOTHbIIA YronbHbINA nonyGeepueckui nonycpep.
leomeTpuyeckas EMKOCTb 4 4,75
otBana, m° 4 97 105 10.5 58

3420 3310
LnpuHa otana, Mm 4280 4243 4250 4250 3350

1310 1310
Bbicora oTBana, Mm 1140 1510 1850 1850 1450
MakcumanbHas BbicoTa
nobEMA OTBAN, MM 1100 1400 1225 1100
MakcumanbHoe
3arnyénexue oteana, MM 480 370 500 950
MakcumanbHbliii yron
nepekoca oTBana, rpag. 10 10 10 10 9
T Tpéxay6o-
Oggp‘}'ﬁéﬂgﬁﬁ’;"”(’m TPEx3y60BbIiA | OHO3Y6OBLINA | OHO3YOOBbIN | BbIA/OLHO3Y-

60BbIN

MaxkcumansHoe
3arny6nexue 3yba 650 650 1300 1545 530/640
pbIXnUTeNs, MM
MakcumanbHas
BENMYMHA Noabéma 3yba 700 700 1240 1240 500/540
Haf rpyHTOM, MM
Macca 6ynbi03epHo-
PbIXJTUTENBHOTO 19,1-20,9 41,34 41,34 20
annapara, T
Mpeanpustue- T3 N 0AO «[pom-
13roToBUTENb 000 «4T3-Ypantpak TpakTop»

CM. nnpoJonmxexHne
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Inasa 3.

Boiemouno-noepysounvie pabomot

lpogomxexne Tabanubl 3.12

OxoH4aHme Tabmybl 3.12

Mopenu 6ynbao3epos

HaumeHoBaHue napameTpoB Tc-10
T-15.01 T-20.01 T-25.01 T-35.01 T-50.01 113-240
TarosbIil knacc, kH 150 200 250 350 500 100
206 132
MouHocTb aBurarens, kBt 175 215 279 353 550 176
Tun TpaHcmuceun rMT ™MT MT rMT MT ICT
MakcumansHble ckopocTy
DIBIKEHNS, KM/Y
nepeaHero xoaa 11,1 10,4 12,6 11,9 12 9,5
8
3a[lHero xoaa 14,2 13,3 15,2 14,3 14,2 9,5
8
Tun 6ynba03epHOr0 npsmMoiA, o o nonycdgep.,
oTRANA nonycaep. nonyceepu4eckuil, chepuyeckui MpAMOiE
TEOMETPUYECKAs BMKOCTH 58 10 11,9 18,5 25,5 55
orBana, m° 6,8 11,6 131 20,6 28 ’
4050 3940 4320 4710 5520 3240
Wuputa oteana, wm 3820 4225 | 4500 5050 | 5900 3200
1490 1700 1890 2210 2315 1300
Beicora oTBana, MM 1520 1700 | 1700 | 2000 | 2250 1300
MakcumansHas BbicoTa 1150 1250 1290 1600 1600 950
nogbéma oTeana, Mm 1150 1250 1425 1600 950
MakcumansHoe 3arny6ne- 550 590 600 730 730 350
HUe 0TBana, MM 550 590 690 730 350
MakcumanbHblid yron ne- 10 10 10 10 10 10
pekoca oTBana, rpag. 10 10 10 10 10
gggp@%gaﬁa’;b”om TPEX3y60BbIii TPEX3y60BbIA/0[HO3YO0BbIN 0AHO3y60BbIi
MakcumanbHoe 3arny6ne- 1150/176
HYIE 3y6a PLDOITENA, MM 700 780 900/1150 | 900/1540 0 500
MakcumanbHas Benn4mHa
nogbéma 3y6a Hap, rpyH- 555 400 105%/1 16 114%/114 105%/105 700
TOM, MM
Macca 6ynbao3epHo- _ _ _
PbIXNUTENLHOrO annapara, | 28,8-29,1 33'92 34, 46,2-47,6 59,4-61, | 90,8-93, 16,8
T 5 5 18,7
3A0
Mpeanpusiae- «YenabuHckue
U3TOTOBUTENE 0AQ «[TpomTpakTop» c;p;g;g;:ﬁée
MaLLMHbI»

CM. OKOH4aHne
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MOJENN BYNbJI03EPOB
MKT-2 Ha 6a3e | MoA3-40486
Haumenosanme napamerpos | Tk-25.02 | KT92MB- |y 7007.06. | konégworo KONECHbII/ benAs
.| 01-BKY . 7823/7823
KONECHbIH B BK konécHbii TAra4a MoA3-404389 1 KONEGHIIA
K3KT-538 KONECHbBIIH
TarosbIi Knacc, kH 250 50 50 80 150 250
261 312
MowwHocTb feurarens, kBt 382 200-246 | 184-220 257 290 366
Tun TpaHcmmuccum ™MT MT MT ™MT ™MT MT
MakcumanbHble CKopocTU
JB/XEHWs, KM/4ac
nepeaHero xoaa 27,2 40 39,6 45 50 32
46
3aJHero xoaa 379 40 20 10 10 12
Tun 6ynbA03epHOro 0TBa- nony- . nony-
na chepus. NOBOPOTHbII ctbepn,**
[eomeTpuyeckas
&MKOCTb OTBANA, M3 11,1 6,1 43 45 8577 10,5
LUiupyHa oTeana, Mm 5050 | 3650 | 3360 3400 1o 4900
BbicoTa oTBana, Mm 1550 1300 1130 1150 1400 1470
MakcumansHas Bbicota
nobEMa oTBAN, MM 1600 1100 900 1500 725 1500
MakcumanbHoe 3arnyéne-
HlE OTBaNa. M 500 300 300 450 390 400
MakcumanbHblIi yron ne-
pekoca oTBana, rpag. 14 16 16 10 12 9
Tun pbIXAUTENLHOIO
060pyA0BaHNS
MakcumanbHoe 3arny6ne-
He 3y6a pbIXIUTENS, MM He UMeeTcs
MakcumanbHas Benn4mHa
nogbéma 3y6a Hafg rpyH-
TOM, MM
Macca 6ynb03epHo- 367
PbIXNUTENBHOMO 45,6 20,8 23 23 304 50
annapara, T ’
0AO «[e- | 3AO0 «Tux- | 3A0 «Yens-
0AO Tepbypr- |  BUHCKWNA BUHCKME Pecny6nmka ng%énm:a
Mpeanpustue- «Mhom- CKuiA TPaKTop- | CTPOMTENb- benapycb Benopyc-
U3roTOBUTENb T aETo , | TPaKTOp- | Hblit 3aBOA | Hble U fo- | Morunésckuit cKi gBcho-
PAKTOP> | i 5o «TuTpax- POXHbIE 2BTO3aBOA 3380,
BOA» Benc» MaLLUHbI» A
*BO3MOXHA YCTAHOBKA YINI00TBANA FEOMETPUYECKO EMKOCTbIO 19,5 MS.
**B03MOXHa yCTaHOBKA NMOBOPOTHOIO U CCPEpPUHECKOro 0TBanNOB.
'MT — TnapomexaHuyeckas TpaHCMUCCHsX;
MT — MexaHn4eckas TpaHCMUceus;
I'CT — rugpocratuyeckas TpaHCMUCCUS.
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Puc. 3.23. KoHCTpyKLus 6ynbao3epHOro oTeana
CO CMEHHbIM 3y60M [N151 PbIXIIEHUS
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Puc. 3.24. TexHonoruyeckme Cxembl paspaboTtku
rOPHbIX NOpoA 6ynbA03epom:
a — YerHOuYHas; 6 — TpaHLenHo-
nonocHas; 8 — Npu pabote nof yKNoH
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PaGoTta Gynba03epoB Ha OTBa-
JlaX 3aKJII0YaeTcsl B YKIIaJIKe 0C-
TaBJICHHOW  aBTOTPAHCIIOPTOM
mopoasl B orBaj. CoBpeMeHHbBIE
MOIITHBIE aBTOCAMOCBAJIBI  T10
TpaBwiaM 0e30MMacHOCTH Pas3rpy-
JKAIOTCS Ha paCCTOSSHUU 3—5 M OT
OpoBkM oTBana. bympaosep mo-
CIIeIOBAaTEIbHBIMU ~ CTPYKKaMU
WIN 4YacTAMU TIepeMelaeT 3Ty
TIOPOJTY TIOT OTKOC.

ITponsBOIUTETLHOCTH OYJIBAO-
3epa Mpu pa3pabOTKe TOPHBIX TT0-
POl 3aBUCUT OT €r0 MOIIHOCTH,
pa3MepoB OTBajla, pPACCTOSTHUS
TPAHCTIOPTUPOBAHUSI W CBOMCTB
pa3pabaThIBaeMbIX TOPHBIX TIOPOI.

Onepaunu paboyero UMKIA:
CHSITHE CTPYXKW M HaboOp Mopo-
Il TIEpel OTBAJIOM, TIepeMelle-
HUE C TPY30M M XOJOCTOM XOfI.

Paboyasi ckopocTh IBMXKEHUSI
OyJIBIO3epa MBMEHSICTCS OT 1,5 KM/4
mpu MottHocT! 73,5 KBT 0 5 xm/4
npu MourHoctu Oosnee 184 kBT
CkopocTh JBIXKeHUs Oyiibro3epa
TIpY HAOOPE TTOPOJIBI TTEPE]T OTBAJIOM
cocrasnser 0,3—0,7 m/c.

O6beM moponbl Mepea OTBa-
JIOM TaKKe 3aBUCUT OT MOIITHOCTH
OyJIbI03epa M UI3MEHSIETCS OT 2 10
15 m%. Ero MOXHO OIpenenTh 110
dopmyiie

y_ B
2tgol

e B — mmmpuHa oTBana, M;
h — BbICOTa OTBaJIa, M;
o, = 35—60° — yroJ oTKOCa
TTOPOJIBI TTEPE]] OTBATIOM.

Ihasa 3. Boiemouno-noepy3outsie pabomot

ITpouzBoaUTENBLHOCTD OYyIbI03€pa Ha pa3pabOTKe TOPHBIX MOPOI MOXKET
OBITh OIpeaeseHa 1o popMyiam:
TeopeTnyeckast (M°/u)
Qtt =MW,
TeXHU4YecKas (M3/‘I)

O; = Oyky,
9KCIUTyaTalMOHHAst — 3a cMeHy (M%/cMeHy) 1 3a rox (M2/rom):

Qv = O/Thy:
0 = Qe
rae V —o0beM Mopoabl Tepe OTBAJIOM, M3;
V — YUCJI0 pabovYuX IMKJIOB B Yac;
ky — K03 GULIMEHT IPOM3BOAUTENBHOCTH ki = ky/kp,
ky — KO3(GUUMEHT, YINTHIBAIOLINI BIMSHUE YKIOHA MMOBEPXHOCTH
3a00s1 (rmpu padote Ha mogbeme 5, 10, 15% ky IpUHUMAETCSI COOTBETCT-
BeHHO paBHbIM 0,67; 0,5; 0,4. TTpu paGote nox ykion 5, 10, 15, 20% ky
COOTBETCTBEHHO paBeH 1,33; 1,94; 2,25; 2,68);
kp = 1,2—1,4 — K02bPULUNEHT Pa3pbIXJICHUS OPOLIBI [IEPE/] OTBAIOM;
T — nIUTETbHOCTh CMEHHBI, U;
ky; = 0,8—0,9 — xoa(pduumeHT Ucnonb30BaHUs Oyab103epa B TeUCHUE
CMEHBI;
1 — YUCJIO CMEH B CYTKW;
N — 4ucino pabouux gHeil padOTHI B TOLY.

Yucno paboThl CMEH B Toj MO HopMaM I[umporBeT™MeTa TPUBEICHO
B maba. 3.13.

[MpousBonuTeNbHOCTH OyJIbIO3€pa IO MATPYIMPOBAHUIO TOPOT (KM/4)
OTIPEIeNISIETCSI CKOPOCThIO €T0 ABMXKEHUS U KO3 OUIIMEHTOM HCITOTh30Ba-
HUSI, KOTOPBIY TPUHUMAETCST HECKOJIBKO HITKE, YeM TIPU pa3pabOTKe TOPHBIX
mopox (k,, = 0,6—0,7).

MakcuMajibHble YKIOHBI (%), ImpeomoseBaeMble OyJbao3epaMu, CO-
CTaBJISIIOT C HAITOJITHEHHBIM OTBaJioM Ha moabeM 15—18%, ¢ MOpoXKHUM OT-
BasioM 35—40%, nipu ciycke B 00oux ciydasix 45%. YKIOH B IOIEPEYHOM
HampaBJIeHun goryckaercst 10 30%.

TexHYecKast POM3BOINTEILHOCTD (MS/4) GyJIbIO3epa Ha TUIAHMPOBOYHBIX
paboTax Mpu peKyJIETUBALIMUN WU B 320011 MOXET OBITh OMpeiesieHa 1o popmyJie

0= (B— Dbk,
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Tabsmuya 3.13

Ihasa 3. Boiemouno-noepy3ounsie pabomol

Pa6o4as nepens

HenpepbiBHas wecTuaHeBHas NATUAHEBHAA

TPKU CMEHbI B CYTKK TPpKU CMEHbI B CYTKH ABe CMEHbl B CYTKK

Tun 6ynbpo3sepa
PaiioHbl

ceBep- | cpeaHen IOKHbIE CeBep- | cpepHeu JOKHbIE CeBep- | cpepHen

Hble nonochbl Hble nonocol Hble nonocbl toxHbIe

Ha 6a3e TpakTopos
73.5-95.6 KBT 820 857 882 685 715 737 391 408 421

Ha 6a3se TpakTopos
132 kBT 791 828 852 661 691 713 377 394 406

Ha 6a3e TpakTopos
184 KBT 844 881 904 705 735 757 402 420 431

Ime b — mmMprHA MePeKPHITUS TOJIOC IIPH INIAHUPOBAHUY TTOBEPXHOCTH, M;
v=1-3,5 KM/49 — pabodast CKOPOCTb ABIKCHUS OyJIbI03epa IPH ILIaH!-
pOBaHUM;
k=0,7-0,75 — Koa(DUILMEeHT, YIUTHIBAIOIIMI Pa3BOPOTHI OyJiba03epa
WJIA XOJOCTOM XO/I.

3.14. PABPABOTKA IT'OPHBIX ITIOPO/J KOBIIIOBBIMMU IIOT'PY3YNKAMMU

OmHOKOBIIIOBBIE TTOTPY3UYMKY TTPUMEHSIIOTCST Ha Kapbepax B KAYECTBE BbI-
€MOYHO-TIOTPYy30YHOTO, BBIEMOYHO-TPAHCTIOPTHOTO M BCIIOMOTATEThLHOTO
000pyI0OBaHUS.

B kxadecTBe BBIEMOYHO-TIOTPY30YHOTO OOOPYIOBAHUSI HAWOOJIBIIIEE pac-
MpOCTpaHeHWEe OHU TTOJTyYMIIN Ha Kapbepax ¢ aBTOMOOWIBHBIM TPAHCIIOPTOM.

B xadecTBe BCITOMOTaTeIbHOTO 000OPYI0BAHUS TTIOTPY3UYUKU UCTTOTB3YIOT-
csl TaK Xe, Kak 1 OyJIbI03ephl ST 3a4UCTKY 3a00€B, OUUCTKU JOPOT OT CHe-
ra, IPOCHITIN U TP PEMOHTE JI0POT.

OCHOBHBIE TIPEMMYILIECTBA TIOTPy3YMKa — MOOWJIBHOCTb U aBTOHOMHOCTh
TIPUBO/IA, TIO3TOMY €TO IPUMEHeHNe Hanbostee 3((MEKTUBHO B TIEPUOT OCBOSHUST
MECTOPOXKJIEHNS M Ha Kaphepax ¢ HEMPOJIOJKUTETHHBIM CPOKOM CYIIIECTBOBAHUSI.

3a pyOeskoM TOTpy3YMKK Ha Kapbepax UCITOJTb3YIOTCS IOCTATOYHO IIIMPOKO.

TTorpy34mKy BBITYCKAIOTCS ¢ KOBIIOM BMeCTUMOCTBIO oT 0,5 M° 110 23 M°
Ha TYCEHWYHOM M KoJiecHOM xofy. [TocenHre Ha3pIBalOTCSI aBTOIIOTPY3UH-
Kamu (maoa. 3.14).
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TexHOIIOTUST BRIEMKM TOTPY3UYMKAMU MSATKHAX WJIA B30PBAHHEBIX TOPHBIX
MOPO/JI, 3aKJIF0YAETCS BO BHEIPEHUU KOBIIIA B HUXKHIOKO YacThb 320051 M HAMOJI-
HEHUU ero Mpu MoabeMe rMApaBIMYeCcKOi CUCTEMOI MOrpy3Ku ¢ OJHOBpe-
MEHHBIM €T0 ITOBOPOTOM B FTOPU30OHTAJIbHOM MIOCKOCTH.

Hanop koB1a Ha 3a00¥ OCYIIECTBIISIETCS XOAOBBIMU MEXaHU3MaMU T10-
rpy3umka. Ilocie HamojJHeHus KOBIIA MOrpy34rK Bble3kKaeT U3 3a00s1, Mo/~
HHMaeT KOBII Ha BBICOTY pa3rpy3Kud U OMPOKUIbIBAHUEM pa3rpyxXaeT ero
B Cpe/CTBa TpaHCMOPTa WX B OyHKep.

BricoTa 32604 mipu pa3paboTKe MOTPY3YMKOM MPUHUMAETCS OT 8§ A0 15 M.
IupuHa 326051 He OrpaHUUYMBAETCS, TaK KaK MOTrpy3Ka MOXET OCYILECTB-
JISITbCST U3 JIIOOOTO €ro MecTa.

ITpou3BOAUTENBLHOCTD MOTPY3YMKa 3aBUCUT OT BMECTUMOCTH KOBILIA, TEX-
HOJIOTUM pa3paboTKu 320051, JATbHOCTU TPAHCHIOPTUPOBAHMS 1 OTIpeAeIsieT-
CS1 TIO T€M e 3aBUCUMOCTSIM, UTO U IS 9KCKaBaTopa.

JITMTeIbHOCTh paboyero 1KMKJIa MOrpy3uMKoB MpU pa3padoTKe 3a00€eB, MO
naHHeiM akan. K.H. Tpybenkoro, cocTtaBisieT Mpu BMECTMMOCTH KOBILA
2-3 M® 5052 ¢, 4—6 M 54—56 ¢, 7,5—12,5 M® 57—62 ¢, 15—-20 m> 66—70 c.

KoadduimeHTs HamoJIHEeHWS U pa3pbIXJIEHUS MOPObl B KOBIIE U3MEHSI-
J0OTCSI B 3aBUCUMOCTH OT CTeNeHU APOoOJeHNSI TOPHBIX TTOPOA U COCTABISIOT
ky=12-1,35n kp = 1,1-1,25. Yewm Bblllle cTeNeHb APOOJIECHUS, TEM BbIILIE
KO023(DULIMEHT HAMOJHEHUST KOBIIIA, HO MeHblIe KO3(MULIMEHT pa3pbIxiie-
HUS ee B KOBIIIE.

KoadduimeHT ncnonb3oBaHus MOTPy3YUKOB HA BBIEMOYHO-TIOTPY304-
HBIX paboTax k, = 0,8.

I1pu nmorpyske B TpaHCIIOPTHBIE CPEJACTBA, B YACTHOCTU B aBTOCAMOCBA,
npsIMO B 3a00€ ONMTUMAJbHOE COOTHOIIEHNE MEXIYy BMECTHMOCTbBIO Ky30Ba
camMocBaJia ¥ KOBIIIa ITOrpy3uMKa HaXOAWUTCS B AUara3oHe oT 2 10 4.

IIpu mcnonabp30BaHUM MOrPy3uMKa B KAa4eCTBE 3KCKaBAlIMOHHO-TpPaHC-
MOPTHOTO CPENCTBA pallMOHAIbHOE PACCTOSIHUE OT 32004 10 OYHKepa KOH-
BeliepHOro MOAbEMHUKA, APOOUIKU WM YCThS PYIOCIyCKa COCTaBJISIET
0,1—0,5 xm.

3.15. PA3PABOTKA I'OPHBIX ITOPOJI KOMBAVTHAMU

st pa3pabOTKM TIIOTHBIX U TTOTYCKATBHBIX TIOPOI W OCOOEHHO YIJIST U
PYABI UCTTONB3YIOTCS KOMOAWHBI, 00eCTIeUNBAIOIINE TI0 TIPUHITUITY NEWCTBUS
OIHOBPEMEHHYIO HETIPEepPhIBHYIO BBIEMKY W TIOTPY3Ky TOpHOI Macchl. [lo
aHAJIOTUM C KOMOAifHAMU JIJTST TIPOXOMIECKHUX PabOT B TTOM3EMHBIX YCIOBUSIX
oHM 3(D(HEKTUBHO paboOTAIOT B TIOPOJIAX C TPOYHOCTHIO Ha OTHOOCHOE CXKaThe
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1o 180—200 MITa. B nopogax ¢ koaddbunueHTom kpenoctu 12—14 mo mka-
Jie mpod. M.M. IIpoTonbsiKOHOBA BCAEACTBME MOTOYHOCTU MTPOU3BOICTBA U
OTCYTCTBUSI OypOB3PBIBHOM TONTOTOBKM TOPHOW MaccChl 3aTpaThl Ha pa3pa-
0OTKy MOUTH B 2 pa3a HUXe. B HacTosiiee BpeMst OHU YCITEITHO UCTIONb3YIOT-
Cs JIL JOOBIYU CTPOUTELHBIX MaTepuasioB, YIisl, (pochoputoB, OOKCUTOB,
rutica. B SIkytun nmpoBeneHs! ycIenHble UCTIBITaHus (Dpe3epHOro KoMOaitHa
JIJIs1 pa3pabOTKU KUMOepJIuTa.

ITpooOpazoM coBpeMeHHBIX KOMOAWHOB JUISI OTKPBITHIX TOPHBIX PabOT
sBysieTcs akckaBatop ¢ dpe3oit H.I. [poMoHIIMKOBA.

CoBpeMeHHbIe KOMOAIHBI Pa3TNIaroTCs PUHIIMIIOM ACHCTBUS, KOHCT-
pyKlMel 1 pacrnoyioxXeHreM padodero opraHa (maba. 3.15). OHU U3TOTOBJISI-
1otcd B [epmanuu, CIIA, Aurinuu, Asctpuu, Anonuu u HIBeuuu.

K mepBoii rpyrmme oTHOCSTCSI KOMOAHBI ¢ paOOYMM OPraHOM B BUE 1TU-
JIMHAPWYECKOU (hpe3bl, PACITOJIOKEHHON B LIEHTPE B HYKHEN YaCTH OMOPHOM
pamMBbl MEXY TIEPeTHUMHU W 3aMHUMU TyceHuiamMu. Ppesa MpeacTaBisieT co-
0oli ITHEKOBBII OapabaH, OCHAIIEHHBIN IITHIPEBHIMY 3yOKaMU, PACITOJIOXKEH-
HBIMHU 110 BUHTOBOM JIMHUY 1 apMUPOBaHHBIMU BCTaBKAMU U3 KOOATBTO-BOJTb-
(pamoBoro TBepmoro criasa. BpaiieHue Gppe3bl MOXET OCYIIeCTBIAThCS KaK
B HaIpaBJIeHUWHU JBMXKEHUsI KoMOaliHa, TaK 1 MpoTuB (puc. 3.25). Yucno 3y0-
KOB, MX THII, PAaCCTOSTHUE MEXIy HUMU 3aBUCUT OT (DU3NKO-MEXaHUIECKUX

Tabmmya 3.15

KoncTpykTuBHOE Pacnonoxenue Tun pa6oyero Tun kom6aiina,
UcnonHeHue Kombaiina paboyero opraia o6opynoBaHus thupma-nsrotoutenn

LieHTpanbHoe DpesepHblit «3n-MaiiHep XblopoH»,

Kombaiit C XECTKMUM KpenneHuem | ¢ 3ybkamu CM «Buptren»

C (PpesepHbIM

paboymm opraHom Brepeau mawunHbl DpesepHblit «Cun-Maitep Mopar» n
C XXECTKMM KpenneHuem | c pesuamu «BesepxioTTe»

cKOp’g?gg:mM Briepeau MawmHbl KoBLUOBbIi «Mako-Hennm Mutcbypr»,

DaGOYUM OpraHoM ¢ 3y6kamu Ha kpomke | KCM «Kpynn»

Kombaiin C60Ky BEpTUKANBbHO MK

CO CTPYroBbIM B LIEHTpe ropu3oHTanb- | GTpyr ¢ pesuamu «Xonnang Mopep»

paboymm opraHom HO

[lBe NpoaonbHbIe

Ha onwoit cTpene pexylLLe ronosku

«Becthanus JlyHeH»

CTpenoBoii kombaiiH
c opesepHbIM
pabo41M OpraHom

Mo ogHoMm
Ha aByx ctpenax NonepevHon «[locko»
peXyLLeli ronoBke

Ha rugpouunuHape bapa6aH ¢ pe3uamun «Paxko», «BecT-AnnuHe»
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CBOUWCTB TOPHBIX IIOPO.,
HEOOXOAMMOTO  COCTaBa
TOPHOM Macchl IO KpYII-
HOCTM W YCTaHaBJIMBAETCS
TPUMEHUTEIBHO K KOHK-
PETHBIM TIPUPOIHBIM YCJIO-
. BUSIM MECTOPOXIICHUS.
PazpyiienHass ropHast mo-
poIa co CpemHUM pasMe-
poM Kycka 1o 300 MM KOH-
BEWEPOM 3arpyxaercsd B
7 TPAaHCHOPTHBIE CpEICTBa
WIA B 1ITa0enb BAOJb MO-
Puc. 3.25. NpuHLMN paboTbl (DPE3EPHbIX KOMOANHOB: JIOCBHI BBIEMKU, U3 KOTOPO-
a— (PupMbl «Buptren»; 6 — UpMbl «XbOPOH» IO TOpHad Macca norpy3yu-
KOM WJIA 9KCKaBaTOPOM 3a-
TpyXaeTcd B TpaHCHOPT

a (puc. 3.26).
, Haubonee wu3BecTHBIE

| | j KoMOailHbl 3TOro THUIIA

T HI BBIITYCKACT HEMCIKasd

¢dupma «Buptren». HUc-
TOJIb3ys OMBIT U3TOTOBJIE-
HUS JOPOXHBIX MalluH
nas dbpe3epoBaHUS CTa-
PBIX TOPOKHBIX ITOKPBITUHN
u3 OeroHa U acdaibra,
OHU CO3JaJIu psiI KoMOaii-
HOB ISl KapbepoB C -
puHoii ¢dpe3br 1900—4200
MM, [IyOUHOM ¢pe3epoBa-
Puc. 3.26. TexHonorus pa3paboTku ropHbIX Nopos HUA 3a OOHU IIpOXOoHd OT
hpesepHbIMI KOM6aHaMM: 150 o 600 MM 1 TeopeTu-
a — aBTOTPaHCNOPTOM; 6 — B LUTa6enb YEeCKOW MpPOU3BOAUTENb-
HOCThIO 10 1700 T/4.

Cpoxk cy>k0bl KOMILUIEKTa PE3LI0B MTPU ABYXCMEHHOU paboTe 2 Mecsla.
Monenb 4200 SM/1600 cHaGkeHa aBTOMAaTUIECKON CUCTEMO, TOAIep-
>KMBalolllel 3alaHHyI0 TJIyouHy pe3anusi. Ha pexyiieM 6apadbaHe pacnono-
>KEHbI JaTYUKU [JI1 OOHApYXEHUS pa3jindyus MEeXIy IMOJe3HBIM UCKOoTae-
MbBIM W MTOPOJOU, HATIPUMED YIJIEM U MTOPOIHBIM MPOCIoiKoM. ITo JaHHBIM
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(upMBI KOMOATHOM OOJIBIIIUX MOZAEJIEN MOXHO BECTU PAOOTHI MTPY HATUYUU
TBEPIbIX BKJIIOUEeHUI KpenocThio 10 20 o mkaje npod. M.M. ITpoTtoabsko-
HOBA.

AmepurkaHcKasi pupma «XbIOpOH» BBITYCKaeT (ppe3epHble KOMOAHBI, KOTO-
pble UCTTOJIB3YIOTCS AJIs1 pa3padOTKY TIJIOTHBIX IJIMH, CJIaHLEB U yriist. KombaitH
atoit pupmel EM-1224 otpabatbiBaeT ciioii TomuHoii 0,6 M. PacronoxeHHbIi
B LICHTpE MalllMHbI 6apadaH, OCHAILIEHHBIN pe3laMu, OTAENSET MOPOAY OT Mac-
CHBa ITyTeM CKOJIa TTOJT IEACTBUEM MAaCChl MALLIMHBI, TPOOUT U MIEPEaeT ero Ha
TMOrPY30uHbIli KOHBeiep. IlepemelnaeTcss KOMOaliH Ha 4YeThIpEX TYCEHWUIIAX,
YPOBEHb KOTOPBIX YCTaHABIMBAaETCs TiapolinHapamu. [1pu paboTte ryceHUIIbI
OJTHOI CTOPOHBI HAXOASTCS Ha MTOBEPXHOCTU OTPabaThIBAEMOTO €105, APYroi —
Ha OCHOBaHUU cJiosl. [1pu 100bIYe yIig MPOU3BOAUTELHOCTh KOMOaiHa cocTa-
Buia 2360 1/4.

Mogens «FOHuMaTtuk» dupmel «lOuuT Pur» (CILA) mo3BosisieT oTpada-
TBIBATh CJIOW TOPHBIX MOPOJ CpenHel Kpenoctu u yois 1,22—2,44 M 1o BbI-
coTte 1 4,6 M IO IIIMPUHE CO CKOPOCTHIO 26,8 M/MUH .

DpesepHble KOMOATHBI ¢ TIEPETHUM KpETIeHNeM pabodyero opraHa mo3Bo-
JISIIOT pa3pabaTbiBaTh MACCHB TOPHBIX MOPOJ, yCTyramu BbicoToit 1,8—2,5 M,
LIMPUHOM 3axBaTa 7—7,6 M 1 IPOM3BOAUTENLHOCTEIO 550—2100 T/4 (puc. 3.27).
IMTonoOHbIe KOMOAHBI Cce-
pun «KoHtuHHyCc Maii-
HEp» BBIMYCKAIOT HEMeEll-
Kue (pupMbl «BezepxioTTe»
u «[lopat». Pexyumii uH-
CTPYMEHT — pe3ell CABUTO-
BOTO TUIIA, KOTOPBIA OOBIY-
HO UCHOJIb3yeTCSI B KOM-
OaliHax TSI TPOBEACHUS
TMOJ3EMHBIX TOPHBIX BbIpa-
06oToK. TuIm M KOJUYECTBO
pEe310B Ha JBYXCTOPOHHEM
OapabaHe ycTaHaBIMBAETCS
JUIT KOHKPETHBIX TOPO/I.
CpezaHHas mopopaa mnoja-
eTcsd OOKOBBIMU YaCTSIMU
IIHEKOBOrO BaJIMKa K ce-  Puc. 3.27.KombaitHbl ¢ nepefHUM KpenneHnem padoyero
peavHe paboyero opraHa opraHa:

OTKYyJa 4yepe3 OTBEPCTUE B a — (ppesepHblit pupmbl «Cu-MaintHep»;
YIIOPHOM IIUTE MOCTYHaeT 6 — ero Buj C60Ky U B MnaHe; B — POTOPHBIN
Ha TTOTPY304HbI KOHBEHep. tmpmbl «CarTepBuT»
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Pabounii opraH nogHUMaeTCs U MPU HEOOXOMUMOCTH HAKIIOHSIETCS B TIOIe-
PEYHOM HAaIpaBJIEHUU TUAPOLIVIIUHIPAMH.

IlepenHee pacronoxeHre paboyero opraHa Mo3BoJISIET TPOU3BOIUTD pa3-
paboTKy TOPU3OHTOB OOBIYHON TEXHOJIOTUENH — YCTYMaMM, KaK U KOBILIOBOM
TEXHUKOM, MPOXOMUTHh TPAHILIEU, JIETKO MPOU3BOIUTH OCMOTpP COCTOSTHUS
pabouero opraHa U 3aMeHy pe3loB. Pabora ¢ KOHBeHEpHBIM TPAHCIIOPTOM
obecrieyrBaeT MOTOYHYI0 TEXHOJOTUIO pa3padOTKU TOPHBIX MOPO CpeIHEN
KPEIOCTH.

AHasiornuHsble 1o hopMe, HO ¢ pabOYrM OPTaHOM, PACTIONOXEHHBIM BIIE-
peay MallvHbBI B BUAE LUJIMHIPUYECKOTO POTOpa C pe3laMu Ha KpOMKax
KOBIlIEN, HeMeukoi dupmoit «Kpyrm» M3roTOBISIOTCS KOMOAWHBI THUIIA
«Cammepbum» 1 pa3pabOTKU NOPOJ CPEAHEN KPETOCTH.

ITo cpaBHEHMIO C TPAAUIIMOHHBIMU POTOPHBIMU KCKaBATOPAMU 3TOM XKe
(upMBI 3TN KOMOatHBI MMEIOT B 5—6 pa3 6oJjiee BRICOKWE YCUITNST KOTTAaHUS
MpU pa3paboOTKe MacCUBa FOPHBIX MOpo. BeicoTa pa3pabdaTbiBaeMoro ycTyma
oT 2,2 10 2,7 M, liMpuHa 3axonku oT 4,3 no 7,1 M, MpOU3BOAUTEILHOCTh IO
yrmio ot 880 mo 3500 T/4.

KoMbaiiH co cTpyroBeIM paboumM OpraHOM IPeNCTaBiIseT cO00il KOHCT-
PYKIINIO U3 IBYX TSTaYell, MeXIy KOTOPBIMU PACTIONOXEH CTPYT C KOHBEHEPOM
(puc. 3.28). Tlpu NBUXEHUU C TTOBEPXHOCTM MacCHBa CTPYTOM Cpe3aeTcs
CTpYXKa TOPHOI MOpOAbI TOJIIHWHOK a0 0,5 M, KOTOpas MonmagaeT Ha KOH-
Beliep U 3arpyXkaeTcsd B CPelCTBa TPAHCIOPTA, B IITA0E]b BIOJIb TPACCHI
IBUXEHUS CTpyra Wid 4Yepe3 OTBaIo00pa3oBaTelib MpU pa3paboTke ropu-
30HTAJIBHBIX IJIACTOBBIX
MECTOPOXIECHUI BO BHYT-
PEHHU OTBAaJ.

CaM cTpyr npeacTaBisi-
eT co0oif BepTUKAJbHBIN

[\ JIeMeX C MOMePEeYHBIM WK

2 g JVaroHaJbHbIM PACIIONO-

T XEeHWEeM, OCHAaIleHHBIA

—— Em PEXYIIMMU 3JIEMEHTaAMH,
+ 14“ OTHCIIAIONMMNIA TTOPOAY OT

MaccuBa C UCIIOJIb30BaHM-

eM addekTa oOpylIeHuS,
WA TOPU3OHTAJIBHBIN Jie-
Puc. 3.28.Cxema KombaitHa co CTPYroBbIM Paboymm MeX, OTHEISIONNIA OT Mac-
OpraHom: cuBa CJIoii HeoOXomuMoit
1 — TPaKTOpHble TArayu; 2 — CTpyr; TOJIIMHBI. B HEeKOTOpBIX
3 1 4 — xoHBeiepbI KOHCTPYKIIUSIX CTPYTOB,
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NpeIHa3HAYeHHBIX [JI YMEHBIIEHUS YCUJIWII Ha OTAeJeHHWE OT MacCuBa,
NpeaycCMaTpUBAIOTCS IO KpasiM JieMexa BepTUKAJIbHBIE IITAHTU C pe3LaMu,
TpU BpallleHUU KOTOPBIX 00pa3yloTcs .

ITpou3BOAUTETBHOCTD CTPYTOB MPU Pa3padOTKe MIOTHBIX TOPHBIX MOPOJ
nocturaet 2600 M3/4, a 3aTpaThl B 2 pasa HIKe IO CPAaBHEHUIO C pa3paboT-
KOU cKperepaMu.

CrpenoBble KOMOAWHBI ¢ (pe3epHbIM PadOYMM OPraHOM IO3BOJISIOT
MPOU3BOJUTH Pa3pabOTKy MacCHBa TOPHBIX MOPOHA 3a00sIMU aHAJOTUYHO
KOBILIOBBIM 3KCKaBaTopaM. OTaeneHHas pabouyuM OpTaHOM OT MaccuBa MO-
pona nomaaaet Ha MOTPY30YHYIO TUIUATY, C KOTOPOU 3arpyKaroluMy yCTPOi-
CTBaMU TOJIaeTCS Ha KOHBeWep. B mpakTrike rOpHOTO MPOU3BOACTBA CTPEJIO-
Bble KOMOAWHBI ¢ (hpe3epHbIM pabOYMM OPraHOM IIMPOKO MCITOIb3YIOTCS
JUTST TIPOBEIIEHMS TTO3EMHBIX TOPHBIX BBIPAOOTOK B TIOJYCKAJIBHBIX U JdaXKe
CKaJIbHBIX MaccuBax 6€3 B3pbIBHBIX PaboT.

ITo crtocoOy BHenpeHUs B MAaCCUB U HAIIPaBJIECHUIO TiepeMelleHus pabo-
Y€ OpTaHbl CTPEJIOBBIX KOMOAWHOB JEJIAT Ha ABA TUIIA: C TPOIOIbHBIM U TIO-
TMEePEeYHBIM MepeMelIeHreM. Y MepBbIX FOJOBKA BPallaeTCs BOKPYT MTPOI0Ib-
HOW OCH CTpeJibl, TJIABHOE MepPEeMEIIEHUE CTPESIbl MEPIEHIUKYISIPHO K OCU
BpAIlleHWS PEXYIIEi TOJIOBKU. Y BTOPBIX OCh BPAIIIEHUS TOJIOBKY TIEPIICHAN -
KyJISIpHA K OCH CTpeJibl. [J1aBHOE HanpaBieHWEe TIepeMENIEHUS CTPEJIbl COBMA-
JTaeT C HampaBJIEHUEM OCHU BpallleHUSI TOJOBKH.

ITponosbHO pacmonoXeHHbIE TOJJOBKA UMEIOT KOHYCHYIO, C(HepUIECKYIO
WIN ITHEKOBUAHYIO (popMy, a momnepeuHbie — (popMy LIMUIMHIPA, IIITAHTYU WA
Habopa OUCKOB, OCHAIEHHBIX pe3liaMu. CKOPOCTh BpallleHUsT peXYIIUX TO-
JIOBOK 00€eCIieuyrMBaeT ONTUMAJIBHYIO UISl PE3aHUS TOPHBIX MOPOM JIMHEHYIO
CKOPOCTh pe31oB B npeaenax 1—3,5 M/c, 6ojiee BbICOKast CKOPOCTh MPU pa-
00Te B KPENKUX MOPOAAX BEAET K YBEJIMUYCHUIO U3HOCA PE3LOB U MblLIeoOpa-
30BaHUIO.

PazpyireHue moposl OCYIIECTBISIETCS 32 CYET HAMIOPHOTO YCUJIUS, CO3-
JTaBaeMOro KOMOAWHOM, W BpalllaTeJIbHOTO ABVXEHUS PEXYIIEl TOJIOBKH.
ITpu MpoROABHBIX TOJOBKAaX pa3pyllieHre TOPHONH MOPOABI MEXIY BPYOOBBI-
MU IeJISIMU POU3BOJUTCS B Pe3yJIbTaTe YCUJIUNA OT MEpeMEIIEHUS CTPEIbI
KoMOaiiHa.

0O6a Tima pabounx OpraHOB OCHAIIAIOT OMHOTUITHEIMU pe3amu. Popma,
pa3Mephl pe3LOB U TUI TBEPJOTO CIUIaBa 3aBUCAT OT MPOYHOCTU U aOpa3uB-
HOCTHU TOPHBIX MOpo.. g pe3aHusi KPenKuX FOPHBIX MOPOI OOBIYHO WC-
MOJIB3YIOT TAHTEHIMAIIBHO PACITOJI0XEHHbBIE KPYTJIble WJIM OCTPOKOHEUYHbBIE
pe31EI.

KoM0aliHbI ¢ monmepeyHo pacrooKeHHBIMU TOJIOBKaMu 0oJiee yCTONY M-
BBl B paboTe, UMEIOT OoJiee CIOXHBIM HaOOp PEe3LOB W MPUMEHSIOTCS IS
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TPYAHO pa3pyiraeMbix nopoa. KomOaliHel ¢ MpOJOJIbHO PACTIONOXEHHBIMUA
TOJJOBKAMM OTJINYAIOTCSI MEHBIIE CIOXHOCThIO B HAOOpe pe3loB, MOTYT
OCHAIIAThCS TOJIOBKAMHU YAAPHO-CKAJTBIBAIOIIETO IEUCTBUS, UMETh OIHY WU
JIBE CTPEJIbl, TOATOMY MPU BO3MOXHOCTH OCYIIECTBICHUS KPYITHOTO CKOJa
MEXIY BpyOOBBIMM IIEISIMU AOCTUTAETCS 00Jiee BBICOKASI MPOU3BOIUTEb-
HOCTb.

CtpenoBble KOMOAHBI MMO3BOJISIOT MOIYYaTh B 3a00€ 110001 HeoOX0au-
MBIl COCTaB TOPHOM MAacCChI 110 KPYITHOCTY U KYCKU Pa3pylLIEHHOW TOPHOM
nopoansl pasmepoMm a0 500—600 MM ¥ MOIyT paboTaTh C JIIOOBIM BHIOM
TpaHcnopTa (puc. 3.29).

Haubonee nzBecTHbIMU (prpMamMu, BBITYCKAIOIIUMU CTPEJIOBbIE KOMOAHBI
JUTST OTKPBITBIX TOPHBIX padoT, SBIsS0TCS Hemelkas «Bectdanus JlyHeHn», aBct-
puiickas «BecT-AnmuHe», aMepukaHcKas «Paxko» 1 aHmmicKas «Jlocko».

Komb6aithn BAD®-170 Hemenkoit (uUpMBI C IBYMsI TOMEPEYHO PaCIOJNIO-
>XXEHHBIMU Ha TTOBOPOTHOM CTpeJie TOJOBKAMM, HarpeOaoMMU JlallaMyA Ha
TMOTPY30YHBI CKPEOKOBBIN KOHBEWEep pa3pabaThiBaeT TOPHBIE MOPOJIbI

T e A Pa VA WA

Puc. 3.29. TexHonorn4eckme cxembl paéoTbl (hpe3epHbIX CTPENIOBbLIX KOMOAAHOB:
a — C KOHBEWePHbIM TPAHCMOPTOM Yepe3 Neperpyxarens; 6 — C KOHBEMEPHbLIM TPAHC-
NOPTOM; B — C aBTOMOOUNbLHBIM; I — C NOTPY34UKOM
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Puc. 3.30. Ctpenosoit (opesepHbiii kKombaitH BAD-170 dupmbl «Becthanus JlyHeH»:
1 — cTpena; 2 — norpy304HbIil MexaHu3M; 3 — KoHBeiep; 4 — (ope3epHble ronoBKU

¢ npeaesoM npouyHoctu g0 100—1200 MIla npu BbicOoTe 32604 5,5 M, LIKU-
puHe 3axBata 6,3 M u npousBoaureabHocTu 300 1/9 (puc. 3.30). ABcTpuii-
ckast (prpma BBITTyCKaeT cepuio Gpe3epHBIX CTPETOBBIX KOMOAHOB ¢ He-
TMTOBOPOTHO CTPENOH C TIOMEepedHO PACIIONIOKEHHBIMHU PEXYIIUMU TOJOB-
KaMM C BpalllaTeTHO-BUOPALIMOHHBIMU ACHCTBUSIMU TTPOU3BOAUTEIIHHOCTHIO
ot 400 mo 2300 M3/t1 o ueauky kpemnoctbio 10 100 MITa. Kom6aitH CKOHCT-
PYUPOBaH MO0 MOIYJIbHOMY TIPUHIIUILY, TI03TOMY JIETKO 1 OBICTPO MOHTHUPYETCS
¥ IEMOHTUPYETCS, TIPUBOI JIEKTPUUECKUI UJTN TU3eTbHBINA. BbicoTa 326051 OT
4 10 24,6 M, 1mMpuHa 3axBarta ot 5 10 43,6 M (puc. 3.31). Haubonee npousso-
IUTeTbHAsI paboTa ¢ KOHBEeIEpHBEIM TPaHCHOPTOM. B cpaBHEHMY ¢ TpaguIu-
OHHBIM 000pYIOBaHWEM ITPUMEHEHNE CTPEIOBBIX KOMOAWHOB JAHHOTO THTIA
HanboJsiee 3(pPEeKTUBHO B TOCTATOUHO KPEMKUX Mopoaax (puc. 3.32).

AMepukaHckuil ctpenoBoit Komb6aitH CME-12 uMmeer pabouuii opraH
B BUjie ¢pe3epHoro 6apadaHa, CrmocoOHOTO pa3pabaTbiBaTh TOPHYIO MOPOIY
yCTyIaMu BBICOTOM 110 4,8 M, ¢ IMMPUHOM 3axBara 3,6 M U MIPOU3BOIUTEITb-
HocThio 800 T/4.
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Puc. 3.31. Tabaputbl (hpe3epHOro CTPeNoBoro kombaiiHa upmel «Bect-Annute» (a)
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1 TEXHONOMNYECKas CXema ero paboTbl C KOHBENEPHLIM TPAHCMOPTOM (6)

DpesepHbIil CTPETOBOI Npousbodumensrocms MYy

kombaitn TB-3000 aHnr- é; 10004

Jmiickoit pupMbl «J{ocko» §§~g\

sBIsieTCA Hambonee kpyn- % 83

HBIM CTpPEJIOBBIM KOMOAii- §§ 3

HoM B Mupe. OH criocobeH S8

paspabaThiBATh IONYCKAb- >y g 4500

HBIC M CKalbHBIC TOPHBIE  § §§

TMOPOJIBI € MPEESIOM MPOU-  § §§ 2300 %

HOCTH Ha cxartme 160—180 <85 " |

MTla, mpon3BoaUTETBHOC- §§ l—\: BACM

TeiO 10 690 T/4, ycTynamu §§ 7;7 R -
BBICOTOH 5 M, C IIMPUHOH < § lpeden npoynocmu nopods: cxxamura, Mila

3axBaTa 9 M, obecrneuyuBast
KYCKOBaTOCTh TOPHOI Mac-  Puc. 3.32. Tpaduk 3chheKTMBHOMO (hpe3epoBaHns KoM-

¢l 0—600 MmM. PaGoune op- 6aiitHom cepun BACM chupmbl «BecT-AnnuHe»
TaHbl B BHUIC ITPOIOJIBHBIX C MNPON3BOANTENLHOCTLIO  TPAAULMOHHOMO
PEXYIINX TOJIOBOK PacIio- BbIEMOYHO-NOrPY304HOTO 060pPYA0BAHMA B MO-
JIOXXEHBI Ha JIBYX CTpeiax. pojax pasnuyHoil KpenocTu

ITpuBon rosoBOK, Bpalla-

IOIIUXCS HABCTpedy NpYr ApYyTY, UHIUBUAYAJTbHBIA OT 3JIEKTPOABUTATENECH.
ITpuBon cTpen ruApaBIMYECKUA, KOTOPBI OOECIIeYMBaET HE3ABUCUMOE WU
CUHXPOHHOE JIBIKEHUE.

3.16. INTAHUPOBAHUE, OPTAHU3ALINA 11 PACYET 3ATPAT
HA BBIEMOYHO-IIOT'PY304YHBIE PABOTbI

IInaHupoBaHME BBIEMOYHO-MOTPY30YHBIX PA0OT 3aKJII0YAETCS B OIpee-
JICHUU MecTa U 00beMa TOpHOI Macchl 11 KOHKPETHON 3KCKaBallMOHHOMN
MalIWHbI B COOTBETCTBUM C TPOEKTOM U TLJIAHOM TOPHBIX paboT Ha Kapbepe
MpyY COOMIOAEHNUU TEXHOJOTMYECKUX TpeOOBaHUI O€30MacHOM pabOThl U MU-
Humyma 3arpar. [1naH BKiIoyaeT: MapKileiaepckue mjaaHbl TOPU30HTA, pa-
0OTbI BHIEMOYHO-TIOTPY30UYHO MallIMHbI, SHEPreTUYECKKUE U TPAHCIIOPTHHIE
KOMMYHMKAILIMU, TEXHOJOTMYECKMIA TTaCTIOPT U pacyeT HEOOXOIUMBIX MaTe-
puanoB. B HEKOTOPBIX clTydasix, 0COOEHHO MpU pabOTe BbIEMOYHO-TTOTPY304-
HOW MalllMHBI C XKeJIe3HOAOPOXKHBIM WU KOHBEHEpHBIM TPAHCIOPTOM, I
paboTa cBI3aHa ¢ IMKJIMYHOCTBIO, COCTABIISIETCS LIUKI0rpaMMa (TJIaHOTpaM-
Ma). OHa BKJIIOYAeT BCE OCHOBHbIE 3KCKABAllMOHHBIE M BCIIOMOTraTeJIbHbIE
paboThl, HEOOXOAMMBbIE IS TPOU3BOAUTEIbHON U Oe30macHoOi paboThI,
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CBSI3aHHOM C TIOATOTOBKOW TOPHBIX MOPOJA, Pa3bOpPKON W TepeABUXKOMN
TPAHCIIOPTHBIX U SHEPreTUYECKUX KOMMYHUKAIIWA.

Llesnbio opraHu3an BBIEMOYHO-TIOTPY30YHBIX pabOT ABJIsIETCS obecre-
YEeHUE Ka4eCTBEHHOT0, SKOHOMUYHOTO U 6€30MTacHOTO BHITTOJIHEHUS TUIAHO-
BBIX 0OBEMOB B TeUeHUe CMeHbI. OHa BBITIOJHSIETCS 111 KOHKPETHOTO 9KCKa-
BAllMOHHOTO 0JI0Ka C €ro MPUPOJHBIMU XapaKTEPUCTUKAMU B COOTBETCTBUU
C YCTAaHOBJIEHHOW TEXHOJIOTUEN 1 TPpeOOBAaHUSIMU MTPOEKTA Kapbepa.

OpraHuzaius padoT B BUje MacropTa 3ab0s1 CBsg3aHa C BLIEMOYHO-TIOTPY-
30YHOI MaIllMHOW U TPAHCTIOPTOM U BKJIIOYAET B CeOS:

<> yKazaHUe YpOBHS pab04yero ropu30HTa U €ro YKIOHOB;

<> MapaMeTphbl 3CKaBalIMOHHON 3aX0IKW B MACCUBE WX B pa3Bajie TOPHOU

MACCHBI;
<> BEJIMYUHY CTPYXKKU WIH TOJIIUHBI CJI0S1 HAMOJIHEHUS KOBIIA TTPU DKC-
KaBalluu;

<> paspyllieHUe HerabapuToB;

<> 3a4MCTKY 320051 OT IPOCHIMNU;

<> MEPEHOC 3EKTPOKaOEei;

<> pernaMeHTUPOBAHHBINA 00bEM 3arpy3KU TPAHCTIOPTHBIX CPEICTB;

<> ocBellleHue 3a004;

<> TIbLIETIOJABJICHUE;

<> paboThI, CBSI3aHHBIE C OOCTY>KUBAHUEM MAIIUHEI.

CoBpeMeHHbIe IKCKaBal[MOHHBIE MAaIllMHBI OOOPYIOBAaHBI CPENCTBAMM
KOHTPOJISI ¥ YITPaBJICHUS TTPOIIECCOM 9KCKaBaIlMy, HalIpUMep MOIITHbIE MHO-
TOKOBIIIOBBIE 9KCKABATOPBI, UMEIOT aBTOMATUUECKUIA UJTU TEIeMEeTPUIECKUI
KOHTPOJb 3arpy3KM KOBIIEH, YCUITUN depriaHus, dpe3epHble KOMOAWHBI —
TOJIIIIUHBI CTPYKKU. Pa3paboTaHbl CUCTEMBI ONITUMU3AIIUN PEKMMA Pe3aHUS
TOPHBIX TTOPOJ B 3aBUCUMOCTH OT M3MEHSIOIINXCS CBOWCTB MaccuBa. st
MEXaHWYeCKHUX JIOMAT pa3paboTaHbl MPUOOPHI, TTO3BOJISIONINE TTO0 PACXOMY
SHEPTUM KOHTPOJMPOBATh COCTOSTHUE B30OPBAHHOIW TOPHOM Macchl, COCTaB
110 KPYITHOCTU. ABTOMaTUYECKME CPENICTBA KOHTPOJIS U YIIPABJIEHUS TTO3BO-
JISTIOT CTAOMTM3UPOBATH BBIEMOYHO-TTOTPY30YHBIH MTPOIIECC, UCKITIOUUTh aBa-
pyH, CBSI3aHHBIE C TIEperpy3KaMu, 1 00eCIIeYnTh MUHUMYM 3aTpar.

PacueTsl 3aTpaT Ha BBIEMOYHO-TIOTPY30YHbBIE PA0OTHI HA Kapbhepe TTPOn3-
BOAATCS 1O (haKTUIECKMM 3aTpaTaM Tpyna, SHEPTUM, TOPIOYETo, MHCTPYMEH-
Ta ¥ MaTepHaJIOB B CMeHY WM Ha | M® 9KCKaBUpyeMoil TOPHOI MacChl.

SKCHI[yaTaHI/IOHHI)IC 3aTpaThbl BKJIIOYAalOT B cebs:

< 3aTpaThbl HA SKCKaBalluIo I‘OpHOfI MacCcChbl (3apa60THa;1 IiaTa, SHEpIrus:Ad,
WHCTPYMCHTBI, KaHATbI, CMa304YHbIC MaTepI/IaI[I)I);
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< 3aTpaThbl Ha BCIIOMOTI'aTCIIbHBLIC pa6OTI>I: 3a4rCTKa 336051, IICPpCABHXKKA
BJ'IeKTDOKOMMYHI/IKaHI/II‘/JI, MCXaHNMYECCKOC pa3pymcHue HeI‘a6apI/ITOB,
OCBCLIEHUE.

KonTpoJibHbIE BOIPOCHI

1. Lleab BBIEeMOYHO-TIOTPY30YHOTO Mpoliecca.

2. MexaHu3alus BHIeMOYHO-TIOTPY30UHBIX PaboT.

3. TexHoJiOorusI BBIEMKHU TOPHBIX MTOPOJA POTOPHBIMUA, MHOTOKOBIIIOBBIMU
9KCKaBaTOpaMM, MeXaHUYECKMMM JIoMaTaMM, AparjaiiHamu, CKpere-
pamu, Oyibro3epamMu, KOMOaitHaMMU.

4. O6nacTb NPUMEHEHMS KaXKA0TO BUAa BHIEMOUYHO-TIOTPY30YHOI MAIIMHBbI.

5. TexHosornueckue mapaMeTpbl 3a00€B BbIEMOYHO-MOTPY30UYHBIX
MallWH.

6. TIpou3BOAUTEILHOCTh BHIEMOYHO-ITOIPY30YHOM MAIIIMHBI.

IIpo0Jembl 1151 MCClieIOBAHUS

1. PaccmotpeHne nmama3oHa pa3pabOTKU TOPHBIX MOPOJ IO KPEMOCTH
TIPY TIOMOIIIY TEXHUKHW HETIPEPBHIBHOTO ACCTBUS.

2. YBenuueHUe CTETeHW WCIOJb30BaHUSI MHOTOKOBIIIOBBIX 3KCKaBaTO-
pOB.

3. Co3maHue MPUHIUIUATHHO HOBBIX CPEJICTB BHIEMOYHO-TIOTPY30YHOM
TEXHUKMU TSI KAPbEPOB ¢ MATKUMU U KPETTKUMU TOPHBIMU TTIOPOAAMMU.

TeMbI NPAKTHYECKUX U JIA0OPATOPHBIX PadOT

1. Pacuer mapaMeTpoB 3a60¢B BHIEMOYHO-ITOTPY30YHBIX MaIITUH.

2. OnpeneneHue KCIUTyaTAlIMOHHOM TPOU3BOAMTEIBHOCTH 9KCKABaTO-
POB M TTOTPY34YHMKOB.

3. M3yyeHre Ha MakeTaXx U 0OBbEMHOE TTOCTPOCHUE Ha MOIEIMPYIOIIEM
CTeHIie 3a060eB BHIEMOYHO-TTOTPY30YHBIX MAIIINH.



Thasa 4

TPAHCIIOPTUPOBAHUE KAPBEPHbBIX I'PY30B

4.1. IEPEBO3KA KAPLEPHBIX I'PY30B
TPAHCIIOPTOM HEITPEPBIBHOTO JIEVICTBUS

TpaHcTIOpTUPOBaHKE KapbePHBIX IPY30B SIBJISIETCS Hauboyiee SHEProeM-
KWUM U, CJIEIOBATENIbHO, TOPOTMM IMPOU3BOACTBEHHBIM MPOLIECCOM Ha Kapbe-
pax. B o0mumx 3aTparax Ha pa3pabOTKy MECTOPOXIECHUN OTKPBITBIM CITOCO-
OOM Ha J0J1I0 TpaHcIopTa mpuxoaurcs 60—70%.

Hcxonst u3 cyliecTBa OTKPBITBIX TOPHBIX Pa3paboTOK, MEPEBO3Ke MOJIEe-
KAaT: MYCThIE TTIOPOABI, MOJE3HOE UCKOMAEMOE, HEKOHAULIMOHHOE TTOJIE3HOE
HWCKOMaeMOe U MaTepUaJTbl 711 MPOU3BOJCTBA TOPHBIX PadOT.

TpaHcTIOPTUPOBaHKWE HAa Kapbepe OTAWYAETCs OOJbLION crienuduyHoc-
TbIO, KOTOpAsl 3aKJII0YAETCS:

<> B ITOCTOSTHCTBE HAMpPaBJIEHUS MePEMEIICHUS TPy30B U OTHOCUTEIBHOMN

CTaOUJIBHOCTU PACCTOSTHUS TIEPEMEIEHUS B T€YEHUE OMPENETIeHHOTO
epUoaa;

< B 60JIb1I0If MHTEHCUBHOCTU IBUXKEHUS,

<> B CJIOXHOCTH Tpacc Kak B Ipoduie, TaK U B IJIaHE UX HeCTallMOHap-

HOCTHU, T. €. HEOOXOAUMOCTH MTEPEMEILIEHUS UX BCJeN 32 TOPHBIMU pa-
00TaMu B Kapbepe U Ha OTBajIax;

< B pa3JIMuMU CBOWCTB MepeMeIlaeMoil TOpHON MacChl, XapaKTepU3yIo-

IIEICS B CKAIbHBIX TOPOJAaxX OOIBIIAM JUana30HOM IUIOTHOCTH, abpa-
3UBHOCTBIO, PA3JIMYHOM KYCKOBAaTOCTBIO, & B MSITKMX IMOPOJAX — BJIaX-
HOCTBIO, HAJIUIIAEMOCTBIO, HO BO BCEX CIIy4yasX IUHAMUYECKUMU Ha-
Tpy3KaMH IIpU 3arpy3Ke TPAHCIIOPTHBIX COCYIO0B.

711 mepeBO3KU KapbepHBIX TPYy30B UCIIOIb3YIOTCS MOUTH BCE U3BECTHBIC
BUJIbI TPAHCTIOPTA!

<> HEMPEPBIBHOTO NEUCTBUS (KOHBEHEPHBIN, TPYOOTIPOBOJHBIN, MTOABEC-

Hble KaHATHBIE IOPOTH);
< UMKJIWYHOTO NEeHCTBUS (KEJIE3HOAOPOXHBIN, aBTOMOOWUJIbHBIN, CKM-
TOBOM, IPaBUTALIMOHHBINI, TPYy30MTOABEMHBIE YCTPOICTBA).
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Kaxnaplii Bua TpaHcmopTa 00afaeT CBOe crenu@UIHOCThIO, TTO3TOMY
IU1s1 9 (GEKTUBHOTO WCTOJIB30BAHUS B 3aBUCUMOCTU OT TOPHOTEXHUYECKUX
YCIIOBUI OH MOXET MTPUMEHSTHCS B TPY30IIOTOKAX B €TMHCTBEHHOM BUJIE WJIN
B KOMOUWHAIIAY C APYTUMM.

B Hactosiee BpemMst Hanbospliee KOJIUYECTBO TOPHOI MacChl HA Kapbe-
pax MepeBO3UTCS aBTOMOOMIBHBIM U XEJIE3HOAOPOXKHBIM TPAHCTIOPTOM.

TpaHcnmopT HemnpepbIBHOTO JeicTBUS Haubosiee 3(PGEeKTUBHBINA.
OH obecnieyrBaeT MOTOYHOCTh MPOU3BOJCTBA TOPHBIX PabOT, aBTOMATU3a-
LIUIO0 YIIPABJIEHUSI U BBICOKYIO MTPOU3BOAUTENBHOCTh Tpyaa. CodyeTaHue ero
C BBIEMOYHO-TIOTPY30YHOI U OTBAJI000pa3yIoleli TEXHUKON MO3BOJISIET CO3-
JIaBaTh MOJTHOCTHIO ABTOMAaTU3UPOBAHHBIE BICOKOIIPOU3BOAUTENBHBIE KOM-
TUIEKCHI I pa3pabOTKU TOPHBIX mopofd. Ilprmep Takux KOMILIEKCOB —
POTOpPHBIE UM MHOTOKOBIIIOBBIE 9KCKABATOPHI, C KOHBEHEPHBIM TPAHCITOP-
TOM, C TPAHCIIOPTHO-OTBaJbHBIM MOCTOM WJIW OTBaJIOOOpAa30BaTeieM, TUI-
paBJIMYeCcKre KOMIUIEKCH U3 TUAPOMOHUTOPOB WIM 3EMCHApPSIOB U TPyOO-
MPOBOJHOTO TUAPABINYECKOTO TPAHCTIOPTA, a TAKXKE Parv, KOTOPbIe BKITIO-
4aloT B ce0s1 U 000raTUTEbHOE O00PYIOBaHNE.

I[TpuMeHeHre KOMIUIEKCOB HEMPEePBIBHOTO NEUCTBUS I pa3paboTKu
TOPHBIX TTOPOJl Ha Kapbepax yMpoIlaeT IPy30MOTOKU U MOBBIIIAET CTENEHb
WCITOIB30BaHUs 000pYIOBaHUS Ha Kapbepe.

4.2. KOHBEMEPHBII TPAHCIIOPT

KoHBeliepHBIil TpaHCOOPT SIBJSIETCS OTHOCUTEIBHO MOJIOABIM BUIOM
TPAaHCTIOPTa Ha Kapbepax, XOTS IS IepeMeIeHUs TTIOPOJ, OCOOEHHO ChIIY-
YHX, OH UCTIOJIb3YEeTCS JaBHO.

Ha xapbepax st TpaHCIIOPTUPOBAHUS MSTKUX, APOOJIEHBIX, CKATBHBIX
U MOJTYCKAIbHBIX TOPHBIX TOPOJI MOTYYUIIU PACTIPOCTPAHEHUE JICHTOUHbIE KOH-
Beiiephl. [IpuHIMIT X pabOThI 3aKITI0YAETCS B IEPEMEIICHUN TOPHOI MOPOIbI
Ha KOHBEHEPHO JIeHTe, KOTopasi MPUBOAUTCS B IBUKEHUE TATOBBIM YCTPOUCT-
BOM. JIeHTa pyu CBOEM IBIKEHUU OIUPAETCS HA POJIMKOBBIE OTIOPHI, KOTOPBIE
3aKperuvieHbl Ha paMe KOHBeliepa. sl TpaHCTIOPTUPOBAHUS MSITKUX TOPHBIX
TOPOJ TPUMEHSIOTCS KOHBEHEPHI € KECTKUMU HEMOIBUXKHBIMUA POJIMKOOMOPA-
MM, U CKQJIBHBIX U TTOJTYCKAJTBHBIX TIOPOJ, — POJIMKOOIOPBI HA TMOKMX MO/~
BeCKax WIN OMUPAIOIIMECS Ha CIIEIUATIbHBIE TEJIEKKHU.

7151 yMeHBbIIIEHNS HATPY3KU HA KOHBEHEPHYIO JIEHTY IPUMEHSIOT JOTIOJTHU -
TEJIBHBIE TSITOBBIE OpPraHbl B BHAE KaHATOB (KAHATHO-JIEHTOUHbIN KOHBENED),
1erneil 1 Tesiexek (KOJIECHO-JIEHTOUHbIN KOHBelep). B 3Tom citydae sieHTa ciy-
JKUT TOJIBKO KaK €eMKOCTb JIJIST pa3MEeILEHUsI TOPHOI MaccChl.
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KoHBeliep cOCTOUT U3 OTHEJIbHBIX CEKIIMK (CTaBOB) C MPUBOAOM U Ha-
TSKHBIM YCTpOMCTBOM. JIJTMHA KOHBEHEPHOTO CTaBa 3aBUCUT OT MPOYHOCTU
JIEHTBI U KOHCTPYKTUBHBIX OCOOEHHOCTE KOHBeiepa.

Ileperpy3ka ropHO# Macchl ¢ OHOTO CTaBa Ha JPYrou MnpeaycMaTpuBaeT-
cs1 yepe3 KOHCOJIb OTHOTO CTaBa B OyHKep APYToro.

ITo Ha3zHaYeHUIO UM MECTOPACIOJOXEHUIO B Kapbepe KOHBeHepHbIH
TpaHCHOPT pasielisieTcsl Ha 3a00iHbIN, COOPOUHBIN, MOAbEMHbBINA, MAaTUCT-
PaJIbHBIA W OTBAJILHBIN (puc. 4.1).

3aboifHble KOHBeephI paciojaraloT Ha padoueit momanke ycryna. OHu
MpeJHa3HAYEHBI U TPAHCTOPTUPOBAHUS TOPHOM MACChI OT 9KCKAaBaTOPa 10

cOOpPOYHOIro KOHBeiepa.
4 BcaencrBue Ttoro, urto
(GpoHT paboT B Kapbepe
TMOCTENIEHHO MOJABUTAET-
cs, KOHCTPYKUMU 3a00ii-
HBIX CEKIMI KOHBEWEpOB
MpeaycMaTpUBaIOT mapa-
JIEJIbHOE UX MepeMeleHUE
C TTIOMOILBIO CIIEIUATIBHOM
TeXHUKU (TypHOIO03EPOB)
WIN CaMOCTOSITEIbHO C
TMOMOIIBIO TYCEHUYHOTO
WJIN 1IaTaoIIeTo XO/1a.
CoopouHble (mepena-
TOYHbBIE) KOHBEWEPHI pac-
nojaraloT B TOPLIEBBIX
yactax Kapbepa. OHu
npeaHa3HAYEeHbI TS
TPaHCMOPTUPOBAHUST TOP-
HOW TIOpOABI OT OJHOTO
Puc. 4.1. Cxema pasMelLieHUst KOHBEMEPHOro KOMMekca  MJM HECKOJIbKMX 3a00¥i-
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Ha Kapbepe: HBIX KOHBEWEPOB K MOIb-
1 — pOTOpHble 3KCKaBatopbl; 2 — 3arpy3oyHble  eMHUKY. COOpOYHbIE KOH-
6yHKepa; 3 — 3a60iiHbIil KOHBEIiEP; 4 — COOPOYHbIA  BEHEPBI nepeMeianT

KOHBEIiep; 5 — KOHCONbHbIE 0TBaN006pasoBateny;  BCeH 32 3a00MHBIMU KOH-

6 — OTBaNbHbIA KOHBEliEP; 7 — MEPerpy3oyHblii  BeliepaMu  TMapajljieIbHO

6GyHKep; 8 — oTBanoobpasosareny; 9 — nobbidHol  MX ocu. MX mepenBrKKa

3Kckasarop; 70 — 0Cb TPAHCMOPTHbIX KOMMYHUKA-  TIPEAYCMATPUBAETCI O

LWiA oNs JOCTABKW MONE3HOro UCKONaemoro peabcaM Wi Ha TyCEHUY-
HOM XOZy.
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[MogpéMHBIE KOHBEHEPHI pacTojiarailoT B Hepabodeil M BpeMeHHO He-
paboyeit 30He Kapbepa (B TpaHIIESIX WIN MOA3EMHBIX HAKJIOHHBIX BBIPAOOT-
kax). OHU TpegHa3HAYeHBI 1T TOCTaBKU TOPHOM MacChl U3 pabodeil 30HbI
Kapbepa Ha TTIOBEpXHOCTh. [1ombeMHBINT KOHBeIep MPUHUMAET TOPHYIO Mac-
Cy OT COOPOYHOTO KOHBelepa Py 00BIYHO KOHCTPYKIIMU TTO yTJIOM 10 18°,
a Mpu crneuraibHO—10 50° U TpaHCIOPTUPYET ee Mo OOPTy Kapbepa Ha Mo-
BepxHOCTh. [TogbeMHBIN KOHBeliep MMeeT 00siee MOIITHBIN TPUBOI U KOHCT-
PYKIINIO, TIPEIyCMAaTPUBAIOIIYIO0 TPAKTUYECKHU CTAllMOHAPHOE €T0 Pacriojio-
XeHue. DPGEeKTUBHOCT U 6€30MaCHOCTh TPAHCTIOPTUPOBAHUS CKaJIbHOM
TOPHOW MaccCHhI TIOJ1 YTJIoM OoJiee 14° 1 MITKUX TOPHBIX TTOPOJI TTOA YTIIIOM 60-
Jee 18° obecnieunBaloTcsl pu@aeHuEM ITOBEPXHOCTHU JIEHThI, UCITOJIb30BaHU -
€M TIPVKUMHOM JIEHTHI WM IIETTHON CETKH, KOTOPBIE TTPETSTCTBYIOT CKaThI-
BAHUIO TTOPOIBI TIPY ABUKEHUU €€ TI0J] HAKIIOHOM.

MarucTpaibHble KOHBEHEPHI pacriojiaraloT Ha MOBEPXHOCTH Kapbepa U
WMEIOT CTAallMOHAPHYIO KOHCTPYKIMIo. OHU TpeaHa3HAYeHBI IJIT TPAHCITOP-
TUPOBAHMS TIOPOJ BCKPHIIIM K OTBaJlaM, a TIOJIE3HOTO MCKOITAeMOTO —
Ha oboraTuTeNbHyI0 (habpUKy WU K CKJIalaM.

OTBasibHBIE KOHBEWEPHI pacrioyiiaraloT Ha oTBaiax. [lo xapakrepy cBoeii
paboThl OHM aHAJIOTMYHBI 3a00WHBIM KOHBeWepaMm, T. €. IepeMelIaloTcs
BCJIET 32 OTBAJTbHBIM (hpoHTOM. KOHCTpYKIIMY KOHBEepoB IIpeaycMaTpruBa-
10T paboTy X B KOMILIEKCE, Kya BXOIST IIEPeTpyKaTeivi U OTBAJI00Opa3oBa-
tenu. [leperpyxaTesib BHITIONHSIET (PYHKIIMIO TIEPEAaTOIHOTO OpraHa OT 9KC-
KaBaTopa 1o 3a00HOTO KOHBelepa WiIn OT 3a00IHOT0 KOHBelepa K cOopod-
HOMY C OHOTO TOpW30HTa Ha Apyroil. OH KOHCTPYKTUBHO BBITIOJTHEH KakK
CaMOXOJTHOE YCTPOMCTBO HA TYCEHUIHOM WJIM IIATaioIeM X0y C TPUEMHBIM
YCTPOMCTBOM M KOHCOJIBHBIM PACTIONIOKEHMEM TIEperpy309HOTO KOHBelepa,
KOTOPBI MOXET MPUHUMATh YToJl HaKJIoHa A0 18°. B ropu3oHTanbHOI M10C-
KOCTH TIPUEMHOE YCTPOMCTBO M TIEPEeTPy309Hasi KOHCOJIb MOTYT pa3Bopaun-
BaThcs Ha 60°.

B koHBeliepHBINI KOMIUIEKC /IS TPAHCTIOPTUPOBAHUS KPETTKUX TOPHBIX
TMOPOJT OT 3a00sI BXOAUT CAMOXOMHBIN MTPUEMHBIN OYHKEP C TPOXOTUIILHOMN
WIA IpOOMJIHON YCTAaHOBKOW IS TIpMeMa TOPHOM MAacChl OT BBIEMOYHO-
MOTPy30YMOi MallMHBI B 3a00€ M TIONTOTOBKU €€ K TPaHCIIOPTHMPOBAHUIO
JICHTOUHBIMU KOHBEepaMu MPOCTHIM OTCEBOM HETabapUTHBIX KYCKOB WJIU
JIOTIOJTHUTETLHBIM €€ TPOOJIeHNEM 10 KOHIUIIMOHHOTO COCTaBa MO KPYITHOC-
™ (puc. 4.2).

I[Tpy KOMOWMHMPOBAaHHOM aBTOMOOMJIBHO-KOHBEMEPHOM TpPaHCIIOPTE
TOJTYCKATbHBIX Y CKAJTbHBIX TOPHBIX TTOPOJI B KOHBEEPHBINT KOMIIJIEKC BXO-
AT CTallMOHAPHAS WU TOJyCTallMOHApHAasl IPOOUIIKa, KOTOPYIO yCTaHAB-
JIMBaIOT Ha OopTy Kapbepa (puc. 4.3). TopHylo Maccy U3 320051 JOCTaBISIOT
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Puc. 4.2. KoHBelepHbIN KOMMNEKC Ans TPaHCnop-
TUPOBAHUS KPEMKMX FOPHbIX MOPOA:
1 — nepeaBKHas Lpobunka; 2 — nepe-
rpyxarens; 3 — KoHBelep
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Puc. 4.3. NonycTtaumoHapHas apobunka Ha nepe-
TPY304HOM MyHKTE:
1 — aBTOCamocBan; 2 — nuTatens;
3 — npobunka; 4 — X040Bas TeNexka; 5

aBTOMOOWJIBHBIM TPaHCIIOPTOM
JI0 IPpOOWJIKM U TIOCJI€ HEE MYCTYIO
TIOPOy TPAHCIIOPTUPYIOT TIOMb-
€MHBIM KOHBeiiepoM Ha 0OpT Ka-
pbepa M Jajbllle MaTUCTPaIbHBIM
KOHBeepoM Ha OTBaJl, MOJIE3HOE
HMCKOIlaeMoe — Ha o0oraTuTesb-
Hylo ¢abpuky. CreneHb ApobJie-
HUS TOPHBIX ITOPOI B IPOOWIKE
oIpenensieTcss  KOHCTPYKIUEH
KOHBeMepa.

KoHCTpyKIIMST OTeYeCTBEH-
HBIX TTOOTBEMHUKOB KOHBEEpOB
JIOTTyCKaeT MaKCUMAaJIbHBIM pa3-
Mep KyckoB ropoasl 400 M.

TexHOIOTMIECKNMH TTapaMeT-
paMm KOHBeliepa SIBJISTIOTCS TIPO-
W3BOIUTENHLHOCTD, IJIWHA KOH-
BeiiepHOTO cTaBa, Yroj HaKJIOHA,
MOIIHOCTh TIPUBONA, TIPU ITOM
TaKKe YUIMTBHIBAIOTCS IMMPUHA W
CKOPOCTbh JBVKEHUS JIEHTHI.

Texamueckas XxapaKTepUCTUKA
KOHBEMEepHBIX YCTAHOBOK TIPUBE-
JeHa B maoa. 4. 1.

3a pybexoM HauboJjee Kpyr-
HbIC KOHBEHMEpPHBIC KOMIUIEKCHI
JUTSI OTKPBITHIX Pa3padOTOK BBIITYC-

Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

— KOHBeilep katorcst B Yexum, @PT u CILA.
Tabnnya 4.1
KoHseitep
Mokasatenu
Kn-500 KI1X-800 C-1600 KNnm3 HKM-3
LLnpuHa nexTbl, MM 1000 1200 1600 1200 1800
CKopoCTb ABWXEHUs, M/C 2,26 2,58 1,6-3,15 3,6 4,35
Mpon3BoANTENBHOCTD, T/4 500 800 1600-3150 1950* 5000*
[InnHa KOHBENEPHOro cTaBa, M 400 800 1100 800 500
MowHocTb npusoaa, KBT 75 150 400-800 400 1500
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4.3. KPYTOHAKJIOHHBIE KOHBEVIEPHI U ITEPETPYKATEIN

CoBepllIeHCTBOBaHNE KOHBEEPHOTO TPAaHCTIOPTa TTPOM3BOAUTCS BO BCEX
HaIpaBJIeHUSIX, KOTOPhIE OTBEYAIOT €r0 HAauOOJbIIEeMy MPEUMYIIECTBY —
TOTOYHOCTH.

HccrenoBanus moKa3bIBaIOT, YTO HAMOOJbIIEH 2 (MEKTUBHOCTHIO TPAHC-
TMOPTUPOBAHUS TOPHOK MacChl U3 Kapbepa IMOJA OONBIIMM YIJIOM HAaKJIOHA
WMEIOT KOHBEWEPHI C TIPYDKMMHOM JIEHTOH, C TIOTIEPEYHBIMU TIEPETrOpOIKaMu
U ToOpUPOBaAaHHBIMU OOpTaMu U TpyoOUatkle (puc. 4.4).

BriepBbie KOHBeliep ¢ MPUKMMHOI JIEHTOU ObLT co3aaH B 1953 1. Hemel-
kol pupmoit «Jlayxammep». OCHOBHBIMM €r0 TOCTOMHCTBAMU SIBJISIIOTCS:
BO3MOXHOCTh TPAHCTIOPTUPOBAHUsI TOPHOW Macchl ¢ TiyouHbI 10 500 M
noxd yrioMm ao 90° , Bo3-

MOYXHOCTb WMCIIOJIb30Ba-
HUS OIHOTO KOHBeWep- 1
HOTO CTaBa TIpu Tepe-

MEHHOM Mpoduie Tpac- 8 h.
Cbl, KOrga TPUXUMHAas 9.
<\"’///////// %
JIeHTa YCTaHaBJIMUBAETCS , NN /
TOJIBKO Ha KPYTOHAKIIOH- 1 & :=///

HOM Yy4YyacTKe, IpOCTOTa
KOHCTPYKIIUUA U BO3MOXK-
HOCTbh  UCITOJIb30BAHUS
OOBIUHBIX TJIAAKMX JIEHT
JII000U IUPUHBI U3 PEe3U-
HBl C MpPOKJIaaAKaMu U3
HEWJIOHA, moJiaMuaa
WJIN CTAJIBHBIX TPOCUKOB.
IIpuxatue mnoKpbIBalO-
IIEN JEHTBI OCYIIECTBIIS-
€TCS POJIMKOBBIMU MOJIY-
JIAMUA WJIN ITHEBMATUYEC-  Puc. 4.4. KOHCTPYKTUBHBIE CXEMbI KPYTOHAKITOHHbIX
KVWMU YCTPOMCTBAMM. KOHBEliepoB:

HaubGosnee M3BECTHBI-  a— C NPWKXUMHON NEHTON: / — ceveHne; I/ — npoduns;
MU (prpMaMu, BBIYCKalO- 1 — Nopofa; 2 — Hecyllast BeTBb KOHBEiiEPa; 3 — NOKPbI-
IMUMU KPYTOHAKIIOHHBIE  BalLLas BETBb KOHBENEPA; 4 — NPUKXUMHbIE POSNKY;
KOHBEUWEPBI, SBJSIOTCSA 6 — C NonepeyHbIMN Neperopofkamit: 7 — 0CHOBAHWE NEHTbI;
amepukaHckue «KoOHTU- 2 - 60oKoBble CTEHKW; 3 — NEPEropoaKM:;

HEHTAJIb KOHBEWEp OBHI B —Tpy6uarblil KOHBeep: T — NoOpoAaa; 2 — KOHBeliepHas
SKBUMNMEHI» U «Iyapuu».  neHTa; 3 — Tpoc; 4 — NpUKXUMHBIE PONMKNA
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Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

[Tpou3BOAMTENHPHOCTh YCTAHOBKU 3aBUCUT OT MPOMWIS Tpacchl, TPaHC-
rmoptupyeMoro matepuaina u gocturaet 2900 T/9 mpu KpymHOCTU KYCKOB
1o 300 mMm.

KpyToHakIOHHBINT KOHBEWEp C TOIMEPEYHBIMU TIEPETOPOAKAMU MMEET
OEJIBTUHTOBYIO OCHOBY C apMUPOBAHHOI CETKO# 13 CTAILHOTO KOp/a JJIsT TT0-
MEepeYHOll XEeCTKOCTW TPU OOJIBIIION IIMpPUHE JIEHTHl. [opuM3oHTaTbHAS
YCTOMYMBOCTD MOCTUTAETCS 3a CYET TOTEPEYHBIX MEPETOPOAOK pazTuIHON
(bopMBI B 3aBUCMMOCTH OT KOHKPETHBIX YCJIOBUI, BUIIA U YIJIa TTObeMa Top-
Holi Macchl. [1o KpasiM JIEHTHI 10 BCeil ee IMHE UMEIOTCST pe3NHOBBIE OopTa.
3arpy3ouHast 4aCTh TaKOTO KOHBeliepa pacroyiaraeTcss Ha TOPpU30HTAITBHOM
y4acTKe, yrojl HaKJIOHA TMOAbEMHOIO yJ9acTKa MOXeT mocturath 90°, cko-
POCTh ABMKEHUS JIEHTHI OT 2,3 10 8 M/c.

KpyToHakIOHHBIN KOHBeiiep C MOMEePEeYHBIMU TIEPETOPOIKAMU HEMEIT -
koit upmbl «DieKcBas» TO3BOJSET TPAHCIIOPTUPOBATH TOPHYIO Maccy
KpYITHOCTBIO 10 500 MM Ha BICOTY 10 500 M cO CKOPOCTBIO 8 M/C 1 TIPOM3BO-
JMATETHHOCTBIO 2 THIC. T/4, TIPU BBICOTE ToabeMa SO0 M POM3BOIUTETHHOCTD
KOHBeliepa coctanisieT 10 ThIC. T/4 TOPHOI MacCHI.

TpyOuaTble WM KaHATHO-JICHTOUYHBIE KOHBEWEPHI TO3BOJISIOT TpaHC-
IMOPTUPOBATH TOPHYIO MAcCy JI000¥ KPYITHOCTHU BIUIOTH 0 MbUIEOOpa3HOM
U BOJOHACHIIIIEHHOW. KOHCTpYKIIMs TaKoro KOHBelepa MpeaycMaTpuBaeT
MpUIAHNE C TIOMOIIIBIO POJTMKOOTIOPHI KOHBEHEPHOI JICHTE B TIOTIEPEYHOM
ceuyeHn (hOPMBI MEeTIU UJTU KOJIbIIa, PACIIOJIaraloIInXcsl BOKPYT CBEpHYTOM
JieHThl. [IprBOM M HATSKEHWE JICHTHI OCYIIECTBIISIETCSI OOBIYHBIM CITOCO-
00M — KOHIIEBBIMM OapabaHaMM, TJie JIEHTa pa3BepHyTa B IUIOCKOCTh. 3a-
rpy3ka TpyOouaToro KoHBeliepa Mpou3BOAUTCS OKOJIO0 KOHIIEBOTO OapabaHa
KakK y OOBIYHOTO JIEHTOYHOTO KOHBelepa. [luameTp CBEpHYTOMU B TPYOY JIeH-
1ol OT 100 1o 850 MM (B 3 pa3za MeHbIIEe OOBIYHOTO JICHTOYHOTO KOHBElepa
PaBHOI TPOU3BOAUTEILHOCTH ). JJIsI TPAHCTIOPTUPOBKY OOBITHO UCITOTB3Y-
10T 75% TOTNepevHOro ceueHUsI TpYObl, YTO COOTBETCTBYET MAaKCUMATbHOMY
pa3Mepy TpaHCTIOPTUPYEMBIX KycKoB o 1/3 nuamerpa. [1pu yMeHbIIeHUT
CTEIeH! 3arpy3Ky BO3MOXHO TPAaHCIIOPTUPOBAHME KYCKOB pa3MepoM 2/3
IraMeTpa TpyObl. YToJl HAaKJIOHA KOHBelepa 13 Tiaaakoi ieHTol 30°, ¢ mepe-
ropojakamu 10 50°. Bo3aMoxHasi Mpou3BOAUTENLHOCTh KOHBelepa ot 710 mo
7300 M3/4 mpu MakcuMaibHOM pa3Mmepe Kycka oT 100 1o 400 MM ompene-
ssiercs aeHToi mupuHoit ot 900 1o 2400 MM, nuameTpoM TpyObl 350—850 MM,
CKOPOCTBIO TPAaHCITOPTUPOBaHUA OT 2,9 mo 5 M/c.

TpyOuaTslii KOHBeliep MOXeT TPaHCTIOPTUPOBATh TOPHYIO Maccy Mo Kpu-
BOJIMHEWHOW TPaeKTOpUM C paanycoM MoBopoTa, paBHbIM 300 muamerpam
TpyOsl. [1pu nmvHe KoHBeliepa o 1 KM MPUMEHSTIOTCS JIEHTHI C HEMJTOHOBBI-
MM TIPOKJIATKaMU, TIPU OOJbIIeH JUIMHE — PE3MHOTPOCOBHIE.
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B nocnenHue roabl s
YMEHbIIIEHUs 3aTpaT Ha nepe-
BO3KY TOpPHOI MacChl BHYTpU
Kapbepa CO3Mal0TCs pasiny-
HBbIE CAMOXOJHBIE MEXIYYC-
TYIHBIE TIeperpyxareid ¢
OOJIBLIMM YTIJIOM HAKJIOHA.

HMcnonb3yq JeHTy ¢ more-
pEYHBIMU  TEPEeTOPOaAKAMU,
Hemelnkasg ¢upma «Kpymm»
paspaborania meperpy304Hylo
YCTAHOBKY ISl TIepeMeIleHUs
TOPHOW MacChl C HWXeJexa-  Puc.4.5. Tleperpy3oyHas CcamoxoAHas YCTaHOBKa
IIETO0 TOPU30HTA MO YIJIOM C KDYTOHAK/MOHHbIM KOHBEEPOM (DUPMbI

40° Ha TYCEHUYHOM XOOy JUIS «Kpynn»:

paboThl ¢ TUAPABINYECKUM 1 — 3KckaBaTop; 2 — Neperpy304Hblii KOH-
9KCKaBaTOPOM HUKHETO 4ep- Beiiep; 3 — AparnaiiH

MaHUs W 3arpy3koil B aBTO-

TPAHCITOPT Ha BhIIIIEJIEXAaIIeM 5 ey pen

ropusoHte (puc. 4.5). Kpome
3TOro ¢upMa cosnaja yHU-
BepCAIBHYIO YCTAHOBKY Ha Ty-
CEHUYHOM WJIN PEITHCOBOM XO-
Iy C YIJIOM HAaKJIOHA TTOIBEM -
HoIt yactn KoHBeitepa 30—90°
U IpOOUIJIKON B 3arpy304HOM

wd

ya3ie.
Ha xapwepax mpu paspa-  Puc.4.6. KOHCTPYKUMS MOOBUNLHOTO NEHTOYHOMO
0OTKE TOPHBIX MOpPOI, TpeOy- KOHBeliepa:

| — TPaHCNOPTHOE NONOXEHWE;
/I = CcTauMoHapHoe nonoxeHue

OIUX  TPeIBapUTEBHOTO
DPBIXJIEHUsI, WU B CiIydYasx,
KOrJa TpeOyIloTCs 4YacThle Te-
PECTPOIKYM TPY30TIOTOKOB, TIPUMEHSIOT MOOMIIbHBIE KOHBeHepHl (puc. 4.6).
OHM TpencCTaBASIOT CO0OU CeKIMKM HEOOJBIIOW JIVMHBI U MAacChl, JIETKO
U OBICTPO TEepeaBUTaeMble C TOMOIIBIO OYJIBbI03€pPOB WU KpaHAMU, WU
CaMOCTOSITEJIbHO C TIOMOIIBIO XOMOBBIX MeXaHW3MOB. OIHO3BEHHBIE
MOOWIbHBIE KOHBeepsl uMetoT JuinHy 20—80 M, MHOTO3BeHHBIE — 500 M,
WU3TOTOBJIEHHBIE U3 TPODWIBHOTO METaJlIa JIETKUX ATFOMAHUEBBIX CILJIABOB.
Hau6osnee yacto BcTpedaromecs CXeMbl IPy30ITOTOKOB U3 MOOWJIBHBIX KOH-
BeliepoB MPEACTABJICHBI Ha puc. 4.7.
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Puc. 4.7. BapnaHTbl CXeM rpy30MnoTOKOB C UCTONb30BaHNEM MOBMIbHBIX KOHBEHEPOB:
M — maructpanbHblit KoHBemep; MK — Mo6GUNbHLIA KOHBENEp; /1Y — neperpy3o4Hoe
YCTPONCTBO; /1 — neperpyxarens; 0 — otBanoo6pasosatens; OK — 0TBasbHbIN KOHBEIA-
ep; 9 — 9Kckasatop; A — aBTocaMocBan
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4.4. TEXHOJIOTUYECKUE CXEMbI KOHBEMEPHOTO TPAHCIIOPTA

TexHonornueckue cxemMbl KOHBEMEPHOTO TpaHCIOPTA 3aBUCAT OT TOPHO-
TeOJIOTUYECKUX YCIOBUMA.

ITpu pa3paboTke TOPU3OHTAIBHBIX IUIACTOOOPA3HBIX MECTOPOXICHUN
C MITKMMM TOKPBIBAIOIIMMU TMOPOJAMU TIPU MapaUIeIbHOM MOJBUTAHUU
(poHTa paboT U BHYTPEHHUM OTBAJI00OPA30BaHUU BCKPHIIIIA OT 9KCKABaTOPOB
3a00HBIMM KOHBEWepaMu MoJaeTcss Ha COOpPOYHBIA KOHBeWep, KOTOpBIA
TPAHCIIOPTUPYET €€ HEMOCPEACTBEHHO N0 OTBAJBHBIX KOHBEEpOB. YKiIagka
MOpOJbl BO BHYTPEHHMI OTBal MPOM3BOAUTCS OTBajooOpa3oBareneM. Jlis
YMEHBIIEHUS MepeBIKEHNI 3a00HBIX KOHBEEPOB UCTIOIB3YIOT Meperpyxa-
TEJIM MEXJIy 9KCKaBaTOpaMu U 3a00iHbIMU KOHBelepaMu. B aTom citydae npu
OTHOM TIOJIOXEHUM 3a00MHOTO KOHBEHepa 5KCKaBaTOp MOXET oTpaboTaThb
HECKOJIBKO 3aX0O/I0K 0€3 OCTAaHOBKH IS ePENBIDKEHUS 3a00MHOr0 KOHBEepa.

ITpu pa3zpaboTke MOTOOHBIX MECTOPOXAEHUN C BHEIIHUM OTBAJIO00pa30-
BaHWEM IOpola co cOOPOYHOTO KOHBeliepa IMoAaeTcsl Ha KOHBEUEPHBIN
NOIBEMHUK, PACTIONIOKEHHBII BO BHYTPEHHE! WJIW BHEIIHEW TpaHIIee, a Aa-
Jiee MarucTpajibHbIM KOHBEHEPOM JOCTABIISIETCS JO OTBAJIA.

CxeMa KOHBEMEPHOI0 TPaHCIOPTA MOJAE3HOTO UCKOMTAEMOT0 aHAJIOTUYHA
CXeMe TPaHCITOpTa C BHEIIHUM OTBaJIo0Opa3zoBaHueM. KoHBellepHbIl MOIb-
€MHUK TO0JIE3HOTO UCKOIMaeMOTO MOXET PACIojaraTbCsl BMECTE C MOPOAHBIM
WIN B CTIELMANIBHON TpaHIuee. MaructpaibHbIM KOHBEEpOM MOJIE3HOE KC-
KOITaeMOe JOCTaBJISIETCS Ha 0060raTUTENbHYIO (adbpuKy, K OyHKepam Morpy-
30YHOU CTaHIIUY XKeJIEe3HOU TOPOTU WIIK HEMTOCPEACTBEHHO MOTPEOUTETIO.

OO0OcnyxuBaHE KOHBEWEPOB 3aKJIIOYAECTCS B MEPUOAUYECKOM OCMOTPE
COCTOSTHUSI KOHBEMEPHBIX JIEHT, POJUKOOIIOP, BCEX MEXaHU3MOB U CPEACTB
ABTOMATHKM, & TAKXKE B UX PEMOHTE.

ITepemenieHre 3a00MHBIX U OTBAIBHBIX KOHBEUEPHBIX JIMHUI OCYIIECTB-
Jngercs TypHomo3epoM. OH mpeacTaBiisieT coboii OyJibao3ep, 000pyaoBaH-
HBII POJIMKOBBIM MEXaHU3MOM, KOTOPBII 3aXKMMaeT 3aKPEIJICHHBIN Ha Ina-
JIaX MOJ KOHBEMEPHBIM CTaBOM PEJIbC U MTEPEMEIAET €r0 BO BPeMsI POAOJIb-
Horo xona Oynpnosepa Ha 0,5—2 M. IlepenBuxkeHre KOHBEWEpPHOU JTUHUU
OCYIIECTBIIIETCS 0e3 pa3d0pKu, HO MIPU CHITUU HATSKEHUS JIEHTHI.

TypHOI03€pOM OCYILIECTBISIETCS MPEABAPUTENbHOE [UIAHUPOBAHUE TO-
BEPXHOCTH TPACcChI ITepel epeABIXKON KOHBeepa U BceX MUTAIOIIUX DJIEK-
TPOKOMMYHUKAIIWA.

VYnpaBieHue KOHBeiepHOW JIMHUEN U KOHTPOJIb 32 HEll aBTOMaTU4ec-
KU OCYILIECTBJISIETCS C MyJIbTa oliepaTopa. ABTOMaTU3alMell MpeaycMoTpe-
HO LIEHTPUPOBAHUE XOJa JIEHTHI, KOHTPOJIb HAJUITAHUS TTOPOABI HA JICHTY,
COCTOSIHUE MEePeTrpy30YHbIX OYHKEPOB, OTKJIIOYEHWE B Cllydyae aBapUHON
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CUTyalll KOHBEHEpPHOW JMHWMU, ITOCICHOBATENBHBIN IMycK (B OOpaTHOM
HaITpaBJICHNHY ABIKEHUIO TOPHOI MacChl) KOHBEHEPHEIX CTABOB.

ABTOMAaTHM3aIMsl YIIPaBICHUS KOHBCHEPHBIMU JTMHUSIMH 00eCIieUMBacT
BBICOKYIO TTPOM3BOAUTEIFHOCTD TPYIa M TOBBIIMICHWE HANCXKHOCTU PaObOTHI
BCEX BJIEMEHTOB.

4.5. MPOM3BOJIUTEJILHOCTh KOHBEMEPHOTO TPAHCIIOPTA

Texamdyeckast TIPOU3BOANTEIFHOCTE KOHBEMEPHOTO TPAHCIIOPTa OIIpe/e-
JIsIeTCST KOHCTPYKIIME! KOHBeliepa M CBOMCTBAMU TPAaHCITOPTUPYEMOIT Top-
Hoi1 Macchl. OHa YKa3bIBaeTCS B TEXHUUECKOM XapaKTepPUCTUKE 1 3aBUCUT OT
IIAPWHEL JICHTBI, YIJIa HAaKJIOHA OOKOBEIX POJIMKOB, CKOPOCTU IBUKCHMS
JICHTBI ¥ CBOMCTB TPAHCIIOPTHPYEMBIX TOPHBIX TTOPO:

Q = Bk,

rae B — mupuHa JeHTHI, M;
V — CKOPOCTh IBUKEHMS JIEHTHI, M/;
p — TIOTHOCTb HACBIITHOTO IPy3a, T/M°;
k — x0a(hbULIMEHT, 3aBUCAIIUI OT yIJia HAKJIIOHA O0OKOBBIX POJIMKOB: MPU YT~
Jie HaKJIoHa GOKOBBIX POTMKOB 20° U yIJiaX 0TKOCA HACKIITHOTO IPy3a Ha JIeH-
Te paBHOM ¢ 25, 30, 35, 40, 45° cootBetcTBeHHO A — 280, 310, 335, 365, 380.
ITpu yBeanueHnu yria HakJioHa OOKOBBIX pOJIUKOB 10 30° KoadhdUuimeHT
k yBenmmumBaeTcs mpuMepHo Ha 15%.
Jns KOHBeWepHbIX MOABEMHUKOB MpU yriax nmombema orT 10 mo 20°
yMeHbllIeHe KoadduiineHTa k cocTaBisieT oT 5 10 15%.

DKcIutyaTallMOHHAs MPOU3BOAUTENIbHOCTh KOHBEHEPHOIo TpaHCIopTa
(T/cMeHy) yuuThIBaeT KO3(DOUIIMEHT WUCTONb30BaHUS ki W JJTUTEIHHOCTD
cMeHbl T:

Ocv = O/ Tky,.

KosddummeHT UCITOIB30BaHNsI KOHBSHEPHOTO TPaHCIIOPTa B TCUCHHUE
CMEHBI OCTaTOYHO BBICOK: ky; = 0,8—0,9. OH yuuThIBaeT MPOCTOU WJIU XO-
JIOCTOI XOI BO BpeMs IepeIBMKCHMS DKCKaBaToOpa B 3a00¢, OCTAHOBKM BO
BpeMSI OCMOTpa U OOCTYKMBaHUSI KOHBEMEPHOI CHUCTEMBI M MPOCTOU IIPHU
TepeMeIeHU OTBAJI000pa30BaTesl.

CyTouHast TpON3BOIUTEIEHOCTh 3aBUCUT OT PEXXMMAa PabOTHI €ro B TeUue-
HUE CYTOK.
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Mecs4yHast 1 rogoBast SKCILTyaTallMOHHAaA MPOU3BOAUTCIIBHOCTL YYUTHI-
BacT BpEMA IMPOCTOA KOHBeﬁepHOTO TpaHCIIOpTa BO BPEM:A MECPEABMUKKHU 3a-
OOMHBIX OTBaJIbHbIX, C60p0‘{HI>IX KOHBCfICpOB 1 BpEMs TCKYIIUX PEMOHTOB!

Qrozt = QCMnM

TIle 1 — YUCJIO CMEH B CYTKH;
N — 4ncno pabouux THEH B TOMY.

CosznaHne MOIITHBIX KOMILTEKCOB HEMPEPBIBHOTO NEHCTBUS C POTOPHBIMU
WJIM MHOTOKOBIIIOBBIMY 9KCKaBaTOPaMU MpeAycMaTPUBAET IUPOKOE Pa3BU-
THE KOHBEWEpPHOTo TpaHcropTa. B Hamell cTpaHe yxXe ycHelrHo paboTaroT
KOMIUIEKCHI TIPOM3BOINTENBHOCTBIO 5000 M3/4. CO3[aI0TCS KOMILIEKCHI
HPOU3BOINTENEHOCTHIO 12000 M3/4.

Pa3pabaTbiBaloTCsl KOHBEWEpHBIE CUCTEMBI IS TPAHCIOPTUPOBAHUS
CKaJIbHBIX U MOJTyCKATbHBIX TOPHBIX MOPO.

4.6. TPYBOITPOBOJIHBIN (TUJIPABIUYECKUI) TPAHCIIOPT

TpyOOTIpOBOMHBIN TPAaHCTIOPT SIBJISIETCSI TPAHCIIOPTOM HETIPEPBIBHOTO
neiictBusi. Ha kapbhepax OH TIPENCTaBJIEH THAPABINYECKUM TPAHCIIOPTOM.
ABnssick caMbIM 2 (MEKTUBHBIM, OH UMeEEeT OOJIbIITE OTPaHUYECHUST TIPUMeE-
HEHUs TI0 KIMMAaTUYeCKUM YCIOBUSIM (CE30HHOCTh pabOThI), CBOWCTBAM
TPAHCITOPTUPYEMBIX TTOPOA (MSATKME TOPHBIE TTOPOABI M YACTUYHO TPOOJICH-
HBIE TIOJTyCKAJIbHBIE) Y HATMIUIO BOIOMCTOUHNKOB.

TapaBmuyecknii TpaHCTIOPT AETUTCS HAa CAMOTEUHBI M HATIOPHBIN IO
TpybaM. CaMOTEUHBIM THAPABINYECKUM TPAHCIIOPTOM UYEJIOBEK TOTh3YeTCs C
JPeBHENTITNX BpEMEH, TpyOOTIPOBOIHBIN HAIIIEJI paCIIPOCTPaHEHUE C TIOSIBIIE-
HUEM MOIIHBIX CPENCTB TMAPOMEXaHU3ALMHA IJIS pa3pabOTKU TOPHBIX TOPO.

TnpaBmyeckuii TpaHCTIOPT TOPHBIX TIOPOIT HA Kapbepe, Kak U KOHBelep-
HBII, TTO3BOJISIET OOBEAMHUTD B HETIPEPBIBHBIN MTOTOK BBIEMKY, JOCTAaBKY U OT-
BaJI000pa30BaHNE, CO3MaBasi aBTOMATUUECKUH THAPABINIECKIIT KOMILUIEKC.

IunporpaHCciopT — 3TO TepeMelIeHre CMeCH MSTKUX WU IPOOIeHBIX
TOJTYCKAJTbHBIX TOPHBIX TIOPO/I TI0 TPYOaM B BOJIE C KPUTUUYECKOM CKOPOCTHIO,
cosiaBaeMoli paboToii 3emyiecoca (TpyHTOHAcoca).

CMech BOJbI C MOPOAOI HAa3bIBAETCS MYJIbITON.

[Mon kpuTHYeCcKol CKOPOCTHIO TOHUMAIOT CKOPOCTh TIOTOKA, TIPU KOTO-
POl YacTUIIBl TAHHOTO TPAHYJIOMETPUYECKOTO COCTaBa U TIJIOTHOCTHU Tiepe-
MeIaTcs 0e3 3auIeHusT TpyOoTIpoBoa.
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Kputnueckasi CKOpoCcTb ABMXKEHMST MYJIbIbI 3aBUCUT OT CTENIEHU HacChl-
LIeHUST TTOTOKA XUAKOCTH TBEPIOM MOPObl, KPYIMHOCTU (hpaKUUil U TIIOT-
HOCTH TIepeMelllaeMbIX TOPHbBIX MTOPO, AMaMeTpa TPyOOIpoBoOJa U LIEPOX0-
BaTOCTHU €ro BHYTPEHHUX CTEHOK.

CreneHb HACBHIIIEHUST MOTOKA XXUAKOCTU TBEPAOH MOPOI0I Ha3bIBAETCS
KOHCUCTEHIIMEN U U3MEepSIeTCsl OTHOILIIEHMEeM TBEPAOIro MaTepualia K Boje
(T : XK). YUem Ooblile KOHCUCTEHIIMS MYbIIbI, TEM OOJIbIIE TPOU3BOAUTEb-
HOCTb I'MAPABANYECKOTO TPaHCIIOpTa MO MOpPOJIE.

JI1s1 tuapoTpaHCIIOpTa TOPHBIX MOPOJ Ha KapbepaX MPUMEHSIOT TPyObl
auameTpom oT 250 no 800 Mm.

Pacuer nuameTpa 1ysbIioBojaa MPOU3BOAAT MO popmyJie

D:1,128;/Q7Hn,

o€ v — CKOPOCIb INCPEMCIICHMA IIyJIbIIbI B pr60Hp0BOI[C, HECKOJILKO
TIpeBBIIIAOIAas KPpUTUICCKYIO,
Ql'[ — IIPOU3BOJUTCJIbHOCTD 3EMJICCOCA I10 ITYJIBIIC.

IMonyckanbHbBIE TOPHBIE TIOPOJIBI MJTU YTOJIb TIPEABAPUTENHHO IPOOST (Ya-
1IIe BCETO B POTOPHBIX IPOOMITKAX) U Yepe3 3arpy30UHbIe aIlrmapaThl BBOIST B
TOTOK BOJIBI, CO3/IaBaeMBbIiA

5 7 g g ,,, Hacocamu.
\ L L L AN Bona nnsg rugpoTtpaHc-
: - ——— j:— mopTa TOPHBIX MOPOA Ha

Kapbepe IMoHaeTcs 1o Tpy-
6ompoBoAaM HACOCHBIMU
cranuusgMu. Ilpu npsimo-
TOYHOM BOAOCHAOXEHUU
BOJA TIOAAETC TIPSIMO U3
BOJIOEMaA, A MIPY UCIIOJIb30-
Puc. 4.8. Cxembl  BOJOCHAGXEHUS1  TMAPOTPAHCNoOpTa  BaHUMKU OOOPOTHOM BOIBI —
TOPHbIX NOPOA: U3 OTCTOMHUKA Ha TUIPO-
a — NpAMOTOYHOE BOLOCHAOXKEHNE; 6 — BOLO-  OTBaJle C HEKOTOPOM TMOJ-
CHabXeHue C CMONb30BaHNEM 060POTHOM BO-  TIMTKOM (M3-3a Heru30exk-
Obl W NOANUTKON; T — peka; 2 — nepemblyka; 3—  HBIX MOTEPb BOJbI) U3 BO-
pa3BOASALLMIA KaHaM; 4 — HacoCHas cTaHums; 5 —  moema (puc. 4.5).

BOAOBOA; 6 — Kapbep; 7 — nynbnosog; 8 — ITpu mepemMelieHnn 3a-
otBan; 9 — Bojoc6pocHoi komogel;, 70 — ©os Ha Kapbepe TpyObl K
cOpOCHan kaHasa TUAPOMOHUTOPAM U MYJIb-
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TOBOJY HapallMBalOT CTIEIMATbHBIM KPETUIEHUEM WJIU CBAPKOW OUYePETHBIX
cekuuii Tpy0. [1pu nepemernieHnu GpoHTa TOPHBIX padOT CTaB TpyO pa3dbupa-
0T (MIpU CBApOYHOM COEAWHEHUM pa3pe3aloT) Ha IUIETH U TepeMellarT
Ha HOBYIO Tpaccy Oy/bI103epamMu, I1ie¢ BHOBb COCIUHSIIOT. 3€MJIECOCHBIE yCTa-
HOBKM C CWJIOBOW M IyCKOBOI ammapaTypoil MmepeMelamT Oyiabao3epamu
KakK Mpu MOJBUTaHUU 3a00€B, TaK U ¢poHTa padoT. Lllar mepenBuxku B 3a-
6oe omnpenensercs 3hGEKTUBHON JIMHOK ITyTH CAMOTEYHOTO TPAHCTIOPTU-
pOBaHUS MYJIBIBI OT 320051 10 3yMIlda. 3arpy304HbIe anmapaThl TPy TPAHC-
TMOPTUPOBAHUY TTOIYCKAIBHBIX TOPHBIX TIOPOJT TIEPEMEIIAIOT peXe, TaK Kak
OT 3a00€B O HUX TOPHYIO MacCy JOCTaBJISIIOT CPEICTBAMU KOJIECHOTO TPAHC-
noprta (IMOrpy34YMKaMu U aBTOCAMOCBAJIAMU).
TexHnueckas xapakTepucTUKa 3eMJIECOCOB MpUBeAeHAa B maba. 4.2.

Tabmmya 4.2

5 : ) - InexTponBura-
£ E.l=.2|875-. 5 | E il
=} o= Sg=E | 8523 =| 2 & T Tenb ==
= = .| A% =0T = =] @ © ©
© o A IS | 2R 85 @ 8 = =
8 2 = | o @8 228 osSERy| 5 = @ El s
] 87 | a|% |s5|5¥2 | S588g| 8 = 5 s 28
= =0 5] = ‘E“m =25 | aScEs| 8 & = o £ - c o
H = § |E|S§353|588|=252525| 28 8 © = 2 [ < ©
-} 5 2 E8|gSa| =238 =22 = o] X0 oo
] 2 - og | =8| eoEfE| 5 F ] o e B = S o
>0 I SSSs | =E5enS| 2 8 5 =2 |22 | s9
3 Em =2 mug:_:i’,: H S g g = Es |28
£ = = |gT= s = |7 g g @
3rM-2m | 1550 | 40 | 62 | 6 | 180 | 350/300 850 3,6 590 | 320 | 6000 | 10

3MM-2m | 1950 | 52 | 63

(=]

180 | 350/300 | 850 | 3,6 | 740 | 630 | 6000 | 9,7

20P-11 3600 | 42 |70 | 5 | 220 | 500/500 | 1100 | 9,5 | 493 | 780 | 6000 | 23,6

20P-11 3600 | 54 |70 | 4 | 220 | 500/500 | 1250 | 9,5 | 490 | 1100 | 6000 | 23,6

10Tpy-811 | 740 | 39|70 | 8 | 150 | 250/200 | 700 | 1,89 | 730 | 160 | 380 | 3,9

12lpy-9T | 1330 | 59 | 66 | 7 | 140 | 300/300 | 840 | 3,1 730 | 500 | 6000 | 7,9

16Mpy-8 | 2140 | 58 | 68 | 7,2 | 230 | 400/350 | 1030 | 6,65 | 590 | 630 | 6000 | 14,1

20rpy8/1 | 4000 | 57 | 70 | 7,5 | 300 | 500/450 | 1360 | 12,4 | 500 | 1600 | 6000 | 29,6

28Mp-8t | 7000 | 72 | 74 | 6,5 | 315 | 700/680 | 1790 | 24 375 | 3200 | 6000 | 52,4

8LLUIHB 540 | 84|60 | 3 70 200/150 | 510 | 1,43 | 1400 | 320 | 380 | 3,6

10YBN-2 | 800 61| 4 | 100 | 350/250 | 620 | 54 | 1480 | 1050 | 6000 | 14,7
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praBI[eHI/Ie TNAPOTPAHCIIOPTOM M KOHTPOJIb 3a HUM OCYIICCTBIIAIOTCA
aBTomatudecku. OHO npeaycMaTpuBacT 3allyCK HaCOCOB BOJbI, 3CMJICCOCOB
n ux aBapHﬁHYIO OCTaHOBKY, KOHTPOJIb HAIliopa B pr60HpOBOI[aX, KOHCHC-
TCHIIMMU ITYJIbIIbI U paCXoJa BOObI.

4.7. TPOU3BOJUTEJIBbHOCTDb I'IJIPOTPAHCIIOPTA

IMpon3BOMUTETHFHOCTh TUAPOTPAHCIIOPTA BHIPAXKAETCSI KOJIMYECTBOM TOP-
HOI Macchl, TIepeMelaemMoii mo Tpyoam B equHUIly BpemeHu. [IpousBonu-
TEJIBHOCTb OAHOM JIMHUU TMIPOTPAHCIIOPTA OMNPEAEISIeTCsS TPOU3BOAUTEb-
HOCTBIO 3eMtecoca (M2/4)

O=Vul(1-m)+q],

rae ¥, — IpOM3BOINTEIBHOCTD 3eMIECOCa IO TTOPOJIE, MS/d;
m = 0,3—0,5 — MOpUCTOCTb MOPOJIHI;
g — VICIbHBIN PacXoj BOIBI HA Pa3MbIB M TPAHCIIOPTHPOBaHUe, M°/MC.

JIist co3naHust Haropa B TPyOOIpOBOie HEOOXOAMMO YCJIOBHE
H=H;+H,+H;+Hy+HztHocr,

rae H; — pasHOCTh OTMETOK OCH 3emiiecoca U BBIITyCKa ITyJIbITbl Ha OTBAJIE, M;
H) — pa3HOCTb OTMETOK OCH 3eMJIECOCa U TOPU3OHTA MYJIBITBI B 3yMII(e, M;
H, — norepu Hamnopa 1o [JUIMHE MyJIbIOBOJA, ONpPEeIAeMblE pacyeT-
HBIM TTyTEM, M;
H,, — mectHbie notepu (Hy,=0,1H,);
H; = 2+2,5 — noTtepu Hamopa Ha BcachIBaoIleM TPyOONPOBOAE, M;
Hoer = 0,5+1 — ocTaTouHBIi Hamop MpU BHITYCKE MYJIbITBI HA OTBAJIE, M.

OTOT HArop JIOJKEH ObITb MEHbIIE I paBeH BO3MOXKXHOMY HAIopy,
CO3[1aBaeMOMY 3EMJIECOCOM:
H<H,,
H;=H,(1--0,25k),
rne H, — Hamop, pa3BuBaeMblii 3eMJIECOCOM TpU paboTe Ha YUCTOU BOJE,

TIPUHUMACTCA IO XapaKTEPpUCTUKE 3EMJIECOCa, M,
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k — xoadduLreHT Hamopa 3emiecoca

7.

v, - =
PR

v, -1

Yr — YICTBHBIN BeC TpaHCTIOPTHPYeMoii moposl, H/M?;
Yn — YAENBHBIA Bec myabmb, H/me,

IMotepu Hanopa no WIHe TpyOOoIpoBoaa (M) OMPEAENISIOTCS MO BBIPAXKEHUIO
H, =iiL,

rae L — mimHa TpyOOIpoBOJa B M,
in=k;i, — moTepu Haropa Ha | M MyJIBITIOBOAA;
i, — moTepu Hamopa Ha | M B TpyOe Ipu IBUKEHUU BOBI;
k; _ X03(PUITMEHT, YIUTHIBAIOIIINIA TIOBBIIIEHUE COTTPOTUBIICHUS TS THJI-
pOTpaHCIIOpTA IMYJIbIbI U 3aBUCSIINI OT KOHCUCTEHIIUU myJbIibl (T 2K):
T: K I3 1:5 ..1:8 ..1:10 1:12
ki 1,6 1,5 ..1,4 ..1,3 1,2

DKCIUTyaTalOHHAs IPOU3BOINTEIEHOCTh THIPOTPaHCIopTa (M°/cMeHy)
BBICOKAsl TI0 CPAaBHEHUIO C APYrUMU BuaamMu TpaHcrmoprta. KoadbduimeHt
WCITOJIb30BAHUS €T0 B Te4eHUE CMeHBI ky = 0,98—1.

Ocn = O/ Tk;.

IMpu pacyere MecsYHON TPOWU3BOMUTEITHHOCTH OJIKHBI YIMTHIBATHCS
MPOCTOM Ha MEPEABUKKY 3emiiecoca B 3a00e, HapallluBaHUe IMyJIbIIOBOAA U
BOIOBOJA, MEPEABUXKKY TPYOOIIPOBOIOB, 3€MJIECOCOB U 2JIEKTPOKOMMYHU-
Kaluii mpyu noaBUTraHuu GpoHTa paboT:

Ovec = QennN,

IIe 1 — 9UCI0 pabounx CMEH B CYTKM;
N — gurcyo mHelt padOTH THAPOTPAHCITOPTA B MECSIII.

PacueT BomocHaGXXeHMST TUIPOTPAHCIIOPTA 3aKIIOYAETCS B OTIPENEICHUN
MPOU3BOAUTEILHOCTH HACOCHOH CTAaHLMHU (M°/4) M HEOOXOAMMOro Haropa

Hacoca:
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Q0 =Ilg,
rae [T — nmpor3BOAUTENBHOCTD Kapbepa Mo MOPOoJe, M3/‘{;
g — YIEJbHBIA pacXxoll BOABI, M3/ M.

IIpu pacueTe MPOU3BOAUTEILHOCTA HACOCHON CTaHUIMU HEOOXOIUMO
VUUTBIBATh HEM30EXXHBIC ITOTEPU HAIlopa BOABI BO BpeMs TPAHCIIOPTUPOBA-
Hus B 3a00€ B nipeaeiax 15—20% ot pacxoma BOIBIL:

H =hy+hy+h3+hy,

rae /; — HeOOXOIMMBIN HAIOp Y TUIPOMOHUTOPOB, M;
h) — moTepu Haropa no JjiHe Tpyodornposoaa, (0,4—0,8 M Ha 100 M Tpy-
0oI1poBoa);
h3 — reoMeTpuyeckasi BbICOTa HarHeTaHWsI BOABI (Pa3HOCTb OTMETOK
oceil Hacoca ¥ TUIPOMOHUTOPOB), M;
h4 — TeoMeTpuuecKas BbICOTa BCAaChIBaHUS (Pa3HOCTh OTMETOK OcCeit
Hacoca U ypoBHS Bofibl B BomoeMe) (00b1dHO 0,4—0,6 M), M.

IMoTepu Hamopa 1o AJIMHe TpydonmpoBoAa (M) ONpeaesioT o GpopmyJie

0

b
D5,315

h,=0,00122

rae D — nuameTp BoAoBOAa, M

D=1,12§@ ;

vV — CKOPOCTb TCUCHUA BOIHI, M/C.

B cBs13U ¢ coBepIIEHCTBOBAHMEM TUIPOTPAHCIIOPTA €T0 WCITOJIb30BaAHUE
pacupsietcd. Ero npuMeHsIoT 11 TPAaHCTTOPTUPOBAHUST XBOCTOB 0060TaTH -
TeJbHBIX (HhaOpPUK HA XBOCTOXPAHWIUIIE U KOHLIEHTPATOB OT O0OTAaTUTEb-
HOU (habpUKU Ha METAJUTypTUYECKHUI 3aBO/I.

4.8. TPAHCIIOPTUPOBAHUE 'OPHOI MACCBI
110 KAHATHBIM IIOJABECHBIM JOPOTAM

KanatHble mmogBecHbIe JOpOoru IMpuMeEHAI0TCA B OCHOBHOM KakK 3JICMCHT
KOM6I/IHI/Ip0BaHHOFO TPAaHCIIOPTAa Ha KapbE€pax CO CIOKHbIMU TOHOFpa(I)I/I‘ICC—

KMMU YCJIOBUAMU IJIA JOCTABKU ITOJIEC3HOI0 MCKOITa€MOIo OT NMEPErpy3ovyHoO-
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ro TyHKTa, KyJa OHO JOCTaBJIsSIeTCSI aBTOTPAHCIIOPTOM, 10 00OTaTUTEIbHOM
¢abpuku. [1pu rpy3omnoroke A0 1 MIH T B ToJ U paCCTOSIHUU TPaHCIIOPTUPO-
BaHus 10 10 KM ero npuMeHeHue 3¢ GeKTUBHEE XKeJIe3HOIOPOXKHOTO U aBTO-
MOOWIBLHOTO JaXe B paBHUHHOI MecTHOCTU. Kak BU TpaHCIIOpTa OH Tpea-
cTaBisieT co0Oil MoABEIEHHbIE Ha OMopax Hecyllue KaHaThl (puc. 4.9) nua-
MeTpoM 51 1 65 MM, 10 KOTOPBIM IBMXXYTCS POJIMKOBbIE XOJOBbIE YCTPOMCTBA
C BarOHEeTKaMU Irpy30MOAbeMHOCTHIO 1; 2; 3,2 T U COOTBETCTBYIOILIEII BMECTH-
moctbio 0,5—1; 0,5—1,25; 1-2 M. Bce xomoBble YCTPOMCTBA BarOHETOK CO-
eauHeHbl KaHaToM auaMmetrpoMm 27, 30,5 1 32,5 MM, KOTOpbIii MPUBOAUTCS
B IEMICTBUE TIPHBOJIOM, PACITOJIOXEHHBIM Ha OJHOW M3 CTAaHUMN KaHATHOM
JIOpOTU U 00ecIeuynBao-
MMM CKOpPOCTh 2,5—3 M/c.

IMpuHIIMT pabGoThl Ka-
HAaTHOW MOABECHOW ITOPO-
'Y 3aKJIF0YAETCS B 3arpy3Ke
BaroHeTOK M3 J103aTopa Ha
MOTPY30YHOU  CTaHLWH,
nepeMelleHN TPY30B U
pasrpy3ke B MPUEMHBIN
oyHkep. Ilpoiecc norpys-
KM M pasrpy3ku, a Takxe
pexXuM paboThl Bcell ycTa-
HOBKM aBTOMaTU3HUPOBa-
Hbl. BricoTa omop KaHart-
Hou goporu (15—100 M) U Puc. 4.9. Cxema KaHaTHOWM NOABECHOI AOPOTK:
paccTtogHue MEXIy HUMU 1 1 6 — NpuéMHbIA 1 pasrpy304Hble BYHKepa;
(okomno 500 M) 3aBUCAT OT 2 — TArOBbIN KaHaT; 3 — HeCyLUNi KaHar,
penbeda mectHocTU. bia- 4 —0nopa; 5 1 7 — HaTSXKHblEe CTaHLWN
romapsi BO3MOXXHOCTH TIpe-
onoJieHus1 60abIIuX (10 45°) YKIOHOB U OTHOCUTEJIbHOW HE3aBUCUMOCTHU OT
penbeda MECTHOCTU KaHaTHasl IMOABECHasl Iopora o0ecrneyrmBaeT J0CTaBKY
TOPHOI MaccChl IO KpaTyalIlieMy pacCTOSTHUIO.

[Tpon3BOAMTEIBPHOCTh KaHATHOM ITOOBCCHOM HOPOTH (T/4) 3aBUCHUT
OT TPY30IOIBEMHOCTH BaroHeTOK G, CKOPOCTU OBYKCHUS V U PACCTOSHUS
MeX1y BarOHeTKaMH Z.

Q}’l = Gn)
A€ n — 4YUCJIO pas3rpyKarommxcsa BaroHEToK B 4ac

n=—-
z
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KoadduimeHT ncnonb3oBaHus KaHATHOU HOporu OJjarogapsi CTalyo-
HapHOMY TOJIOXEHUIO 3aBUCUT OT KOHCTPYKTUBHOUN HAJIEXHOCTUA U OOCITYy-
xuBaHUs ee. OH TOCTaTOYHO BBICOK: k; = 0,95.

KanaTHble moaBeCHBIE JOPOTU AKCILUIYaTUPYIOT B HACTOSIEe BpeMs Ha
HEKOTOPBIX HATOPHBIX Kapbepax, B yacTHOCTH Ha KamxapaHckoMm, ISt 1oC-
TaBKH MOJIE3HOTO MCKOMAEMOTO Ha 000TaTUTENBHYIO (pabprKy Yepes YIIeIbe.

4.9. MTHEBMOKOHTEVIHEPHBIE U KOHBENEPHBIE ITOE3]IA

K motoyHOMy TpaHCIIOPTY MOXHO OTHECTH TPYOOIIPOBOIHBIN ITHEBMO-
KOHTEWHEPHBI TPAHCIIOPT U KOHBEWiepHbie noe3aa (puc. 4. 10).

IlepBEIit IpencTaBIsieT cO00# COCTABBI UIIMHAPUICCKIX KOHTEITHEPOB,
KOTOpBIE TIEPEMEIIIAI0TCS 10 TPyOOTIPOBOY Ha KoJiecax Mol NeCTBUEM CO3-
JTaBacMOT0 B TPYOOITPOBOIE BO3AYXOMYBKaAMHM pa3psLkeHUs. B ImyHKTax I1mo-
TPY3KU U pa3rpy3Ky KOHTEHHEPHI IIePEeMEIIAlOTCS ¢ TIOMOIIBIO TOJIKATEJICH.
Hawuboinee 3¢p¢deKTMBHO UCITOIb30BaHKWE 3TOTO BUAA TpaHCIIOpTa Ha 0OJIb-
e PACCTOSHUS, HAIpUMEp, UIST JOCTAaBKU ITOJIE3HOTO TPaHCIOpTa OT
Kapbepa 10 06oraTuTesIbHON (padbpuku.

KoHCTpyKIums KOHBEHEpHOTO TT0e31a TIPEACTABISIET COOOI MeTaTIec-
KU1 XKeJ100 Ha pesTbCOBOM XOOYy C MarHUTO(PPUKIIMOHHBIM IIPUBOAOM, CTa-
IIMOHAPHO PACITOJIOKEHHBIM MeXmy IyTsaMu. Ero paborta Bo3MOXHA B He-
MMPEepEIBHOM PUTME KaK IUIACTMHYATBIN THMTATENb, TAK M B ITUCKPETHOM
OTIETBHBIMU TTOE3IaMMU.

O06a BHIa TpaHCIIOPTA ITO3BOJISTIOT TIepeMeIaTh TOPHYIO MaccCy JIF000M Kyc-
KOBAaTOCTH, TAOApUTHOM 110 3aTpy30YHBIM YCTPOMCTBAM M Tpacce ¢ YKIOHAMU
1o 30°, obecrieunBast IIPOM3BOIUTEIIBHOCTD TPY30ITOTOKA 5— 10 MJTH T/TOS.

NMynkm beiepyaxu Tlynxm noepysxu

Puc. 4.10. THEBMOKOHTEMHEPHbIE

(@) v KouBeilepHble (0) noesna:
1 — BO3AyX0BOJHAs CTaH-
Lms; 2 — NOABWXHON COCTaB;
3 — cunoBoii Tonkatens; 4 —
TPAHCNOPTHBLIA  Tpy6OMnpo-
BOL; 5 U 6 — NpUBOA rpyxé-
HOM 1 NOPOXHeli BeTBen; 7
— KOHTeliHep; 8 — nyTb
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4.10. IEPEBO3KA KAPLEPHBIX I'PY30B
TPAHCIIOPTOM IIUKJIVNYHOTI'O JEMCTBUSA

TpaHcTOpT UMKITMYHOTO NEHCTBUS (3KEIe3HOMOPOXKHBIM U aBTOMOOWITh-
HBIIT) UCTIONB3YeTCsT Ha Kapbepax KaK CaMOCTOSITETbHO, TaK U B KOMOWHAITUHT
C HeTIpephIBHBIM. Ero mprMeHeHre o3BOJIIeT 00eCTIeUnTh BRICOKYIO HaIeX-
HOCTb TPAHCITOPTHOTO OOCITYy>KMBaHUSI, MAHEBPEHHOCTh, OTHAKO YIpaBJIeHIE
WM 1 KOHTPOJIb €TO CJIOKHEE, YeM TPaHCTIOPTa HEeTIPEPHIBHOTO EWCTBUSI.

C TpaHCIIOPTOM IIUKJIMYHOTO IEUCTBUS pabOTAIOT BBIEMOYHO-TTOTPY304-
HBIE ¥ OTBAJIOOOPA3YIOIINE MAIIMHBI TAKXKe [TUKIIMYHOTO IEUCTBUS, HO €CTh
u uckmoueHwus. [1pu noOwrue yriisa Ha DKubacTy3CKMX pa3pesax IpUMEHSIOT-
Cs1 KOMIUTIEKTHI U3 POTOPHBIX 9KCKAaBaTOPOB Ha BHIEMKE 1 JKEJIe3HOIOPOXHO-
TO TpaHCTIOpTa MO JOCTaBKe yIig U3 3a00€B; HA HEKOTOPBIX OYPOYTOJIBHBIX
Kapbepax [epMaHNKM BCKpHIIIa Ha BHYTPEHHUE OTBAJIbI OT MHOTOKOBIIIOBBIX
POTOPHBIX WY TIEMTHBIX 9KCKABATOPOB JOCTABJISIETCST HA OTBAN K ab3eTepy
JKEIe3HOOPOXXHBIM TPAHCTIOPTOM. B 3TMX ciydasix BCIIEACTBUE HETIPEPHIB-
HOI TTOTPY3KM BHIEMOYHO-TIOTPY30YHOM MaIlIMHBI M HE3aBUCUMOM pasrpys-
KU paboTa MUKJIMIHOTO XKeJIE3HOMOPOXKHOTO TpaHCTIOpTa MTPUOOPETAET CTPO-
TYI0 pPUTMUYHOCTb U, CJIEIOBATEILHO, TI0 XapaKTepy Oyim3ka K paboTe TpaHC-
mopTa HempepbIBHOTO neilicTBusi. K Takoi opraHu3aiuy TpaHCIIOPTHOTO
00CTTYyXKMBaHMSI CTPEMSITCS M TIPY [IUKJIMYHOW TEXHUKE B 3a0051X M Ha OTBa-
Jlax TIyTeM 3aKperuleHusT HeOOXOAWMOTO YKCJia TPAHCTIOPTHBIX CPEICTB
B TPY30TIOTOKAaX U CTPOTOTO COOJTIOEHNUSI pexkuMa ero paboThI.

4.11. IEPEBO3KA TOPHOI MACCBI
KEJE3HOJIOPOKHBIM TPAHCIIOPTOM

Kene3HOMOPOKHBIN TPAHCIIOPT SIBJISIETCS HanboJee pacpoCTpaHEHHBIM
TPAHCIIOPTOM Ha Kaphepax Oylarofapsi ero BhICOKOUM HAaIEXHOCTU B JIFOOBIX
KIIMMAaTUIeCKNX YCJIOBUSIX, BBICOKOU TPOM3BOAUTENILHOCTH U 3 deKTrB-
HOCTHU B 3KCITTyaTaIuu.

OCHOBHOI1 €T0 XapaKTepUCTUKOM SIBJISIETCSI TPYy30000POT, T. €. KOJIMYECT-
BO Tpy3a (MyCThIX TTOPOJI 1 TIOJIE3HOTO MCKOTIaeMOT0) B TOHHAX MJTW KyOudec-
KUX METpax, MepeBO3MMOTO B €IMHUILY BPEMEHU.

[MpuHIMT PabOTHI KeJIE3HOMOPOKHOTO TPAHCTIOPTA 3aKITIOYAETCS B Iepe-
MEIIIEHUY BCKPHIIIN B TyMITKapax, MOJIE3HOTO UCKOIAaeMOro B TOHJIOJIaX U3
3a00€B K MECTY pa3rpy3Ku 3JeKTpPOBO3aMU WJIM TerioBo3amMu. HYucio Baro-
HOB B moe3ne (Bec TOoe3Ia) pacCUMTHIBACTCS M3 YCIIOBUSI XapaKTePUCTUK
JIOKOMOTHMBA, TIYTH 1 €T0 COCTOSTHUSI.
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KenezHomopoxHbie MyTH (YHKITMOHATBHO Pa3NesioTcss Ha BpeMeHHbIE
U CTallMOHApHBIE 10 TPEM KaTeTOPUSIM, OTJIMYAIOIINXCS BEPXHUM CTPOCHU-
€M IIyTeM.

K BpeMeHHBIM OTHOCSITCSI TIyTH Ha pabouYMX TIJIOMIAAKaX B Kaphepe M Ha
otBasie. K cTanimoHapHBIM OTHOCSITCS ITyTH B TpaHIIEsIX, Ha TPAHCTIOPTHBIX
OGepMax 1 Ha MOBEPXHOCTU Kapbepa (puc. 4.11).

BpemeHHBI TTyTh IEpUOANIECKY TIepEMEIaeTCs BCIe I 3a TIepeMelleH -
eM ¢dpoHTa paboT B Kapbepe WK Ha OTBaJIe.

Kene3HOMOPOXHBIH IMyTh O IJTMHE EINTCS Ha YIaCTKN, KOTOPbhIE Ha3bI-
BaroTcs reperoHaMu. [TyHKTBI, OTpaHUYMBAIOIINE TIEPETOHBI, TIPEICTABISIOT
co0O01 CTaHILIMU, Pa3be3abl U TTOCTHI (puc. 4.12).

CraHlMU ciyXatr [Uisl pa3MelleHus moe3n0B, hopMUPOBaHUS COCTa-
BOB, OCMOTpa, OOCITY>KMBAHUS U OXKUAAHUSI BCTPEYHOTO TOE3/1a TIPU OJTHO-
KOJICTHOM TTyTH; pa3be3Ibl peIHa3HaYeHbI TOJIBKO JUTS OKUIaHWST BCTPEU-
HOro moe3na (OOBIYHO TPYXEHOTO, KOTOPOMY OTAaeTCsl TPEATIouTeHUE B
nBvxkeHun ). CTaHIIMK 1 pa3be3abl UMEIOT CIIeIIaIbHOE TTyTEBOE Pa3BUTHE,

Puc. 4.11. Cxema nyTeBoro
pa3BuUTUA Kapbepa

>
- —
uuuunuuuuu“ulﬂ“
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a =
L‘ /_E\ . 6’ KapsED

Puc. 4.12.Cxembl NyTeBbIX Y3N0B Kapbepa:
a — NOpOfHbIe CTaHuuW: 7 — Npu OJHONYTHOW NUHUKM; 2 — NpU ABYXNYTHOW NUHUK;
0 — pyAHble (YronbHbIe) CTaHuuu,;
B — pasbe3fbl: 1 — C OAHUM NPUEMO-0TNPaBOYHbIM NyTEM; 2 — C ABYMS Npuémo-
OTNPaBOYHLIMK NyTAMU; 3 — TYNUKOBbIA; 4 U & — COOTBETCTBEHHO OLHOMYTHbIA
1 IBYXNYTHbIA TYMUKOBbIN;
I = NoCTbl: 7—4 — B NyHKTax NPUMbIKAHUS K [NaBHLIM MyTAM; 5, 6 — B MyHKTax pas-
BETBJIEHUS IMIABHbIX NyTeil HA paboyne ropu30HTbI YCTYNOB U OTBANOB
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COOTBETCTBYIOIIEE HA3HAYECHUIO U Ipy30000poTy. [TOCTBI HE UMEIOT MyTEBO-
ro pa3suTvs. OHM CIIyXaT IJISI OCTAHOBKM TTO€3/1a B CIIy4Yae 3aHATHS TOE3I0M
CJIEYIOIIETO TIEPETOHA.

Cxema IyTeBOro Pa3BUTHS Ha Kapbepe BKIIIOYAET TAKXKE MyTU MTPUMBIKAHUS
KapbepHbIX MyTei K TuHusaM MITC, myTr Ha cKi1aaX, MOHTaXHBIX TIOIIAaAKax
KapbepHOTo 00OPYIOBAHWS, IETIO U1l PEMOHTA MOABUXKHOTO COCTaBa U T. I1.

B 3aBucrMoOCTH OT MPOU3BOAUTEBHOCTH Kapbepa Mo TOPHOI Macce Tpac-
ca CTallMOHAPHBIX XeJE€3HOMOPOXHBIX MyTeil B Kapbepe MOXET ObITh OTHO-
MyTHOU WM ABYyXIyTHON. OMHOMYTHAas Tpacca MpeaIycMaTpUBaeT NIBUXKEHUE
TPY>XKEHBIX U MOPOXHUX MOE3[I0B C PA3MUHOBKOW Ha pa3be3NHBIX ITyHKTAX.
B sToM cityyae s yBeWYeHUST TPOU3BOJUTEIBHOCTH KEJIE3HOAOPOKHOTO
TpaHCHOPTa YMEHBIIAIOT JJIMHY MePEeroHa, Ha KOTOPOM ITO MPaBWJIaM 3KCILTY-
aTalyy XeJe3HOMIOPOKHOTO TPAHCTIOPTA MOXET OBITh TOJIBKO OJIMH COCTAaB.

JByxIiyTHas1 Tpacca obecrieuuBaeT JBUXKEHUE TPYKEHBIX U TIOPOXKHUX O~
€310B MO OTAEJbHBIM IyTSIM. TS pa3BUTHS BBICOKMX CKOPOCTE, HA000POT,

YBEJIMYUBAIOT IJIMHY TIEpEroHa.

W PazBuTre 3a00MHBIX M OT-

P— YT SR 7
BaJIbHBIX ITYTCHU MTPCAYCMATPUBACT

p MUHUMAaJbHBIE IIPOCTOU BEIEMOY-
mmmmm% HO-TIOTPY30YHBIX M OTBAJIbHBIX
[ttt tat
MallH W C€aMOTO MOABUXHOTO
6
T coCTaBa  XKeEJIE3HOMOPOXKHOTO
—OOOOHE -

TpaHCITOpTa Mpy 0OMEeHax rpyxKe-

W HBIX ITO€300B Ha IMTOPOKHUE B 3a-

6oe. [Tpu omHOM MyTH OOMEH CO-

—O00OCHRE R
M CTaBOB OCYIIECTBIISICTCS BHE pa-
e  eaaRE Ooueit 30HBI ropu3oHTa. B aTOM

ciyyae Ijis oOMeHa TpeOyercs,
;ﬁg:mmﬂﬁnmmm YTOOBI TTOPOKHUI COCTAB OXUIAIT
—cooe B ar—=v=vop— Ha OOMEHHOM ITYHKTE BBIXOIA
TPY>XEHOTO TIoe3la C 3a00MHBIX
nyTteil. BpeMs mpocTosi 5KckaBa-
TOpa OyAeT claraThCs U3 BpeMeH!

s W e JBUKEHMS TPYXKEHOTO COCTaBa Mo

SLILILILI LY VLA LI LI AL LI
TS0 "uuuuuuuuuuuuuul’..-

e e 3aGOMHBIM TIYTSIM 10 OOMEHHOTO
NyHKTa W BPEMEHW IBUXECHUS

Puc. 4.13.Cxema pa3Butus 3a60MHbIX NyTeil HA TMOPOXHETO COCTaBa K MECTY IO-
ycTyne: rpy3ku (puc. 4.13). Inst yMeHb-

a-— npy pa6oTe O[IHOTO JKCKABATOPA; IIEHUS BPEMEHU MPOCTOST OOMEH-

J-3 — npn paboTe [BYX 3KCKABATOPOB HBI MMyTh YCTPAUBaIOT B paboueit
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30HE TOPU30HTA, OJHAKO MEPEABUXEHUE TaKOro myTu ycioxHsetcs. [lpu
paboTe Ha TOPU3OHTE ABYX U 00jiee SKCKaBaTOPOB YCTPAUBAIOT JBYXITyTHbBIC
JIVHUM JUISI BCEX 9KCKaBaTOPOB MJIM OOMEHHBIE IMyHKTHI ISl BTOPOTO U TO-
CJIeIYIOIINX 9KCKABATOPOB.

Ha otBasiax myTeBoe pa3BUTHE 3aBUCUT OT TEXHOJIOTUU OTBaJI00Opa3oBa-
Hud. [Ipy 3KCKaBaTOPHOM OTBaJIOOOPA30BAHUM CXeMa MYyTEBOTO Pa3BUTUS
aHAJIOTUYHA 3a001HOM.

CKOpOCTH KeJIe3HOMOPOXKHOIO TPAHCIOPTa B Kapbepe MO CTallMOHap-
HBIM TTIYTSIM COCTaBISAIOT 35—40 KM/4, 110 3a00HBIM U OOMEHHBIM TTYTSIM —
15—-20 km/9 (maba. 4.3).

Tabnmya 4.3
CkopocTb | 'py3oco6opor,
Hasnayenne NBUXEHMS, MIH T Ka;e:gguu
KM/4 6pyTTo/ron v
BpemeHHble Nyt 15-22 - -

COeAMHUTENbHbIE NOCTOSHHbIE MyTH:
Ha neperoHax ANMHHOI 3 KM 11 Gonee, 40-65 | 22 n Gonee
PACTIONOXEHHbIE BHE 3aCTPOEHHOM TepPUTOPUN

Ha neperoHax ANMHHOIA 3 KM, PaCMONOXEHHbIX BHE 3aCTPOEH- 25-40 10-22 Il
HOIA TEPPUTOPUK, W NKOGOI ANWHBI HA y4acTKax,
PacnonoXeHHbIX Ha 3aCTPOEHHOI TeppuTOpUN

Ha y4acCTkax npu ABMXEHUW BaroHamu Bnepen
1 MaHEBPOBBIX y4acTKax Ao 25 Ro 10 l”

4.12. XEJIE3HOJ/IOPOXKHBIV ITYTh B KAPLEPE

B Hameit ctpaHe Ha Kapbepax MpHHSATA CTaHAAPTHas LIMPOKas KoJies
1520 MM u y3kast — 750 MM, B UHIUM IIMpUHA KOJIEU COCTaBIsIeT 1676 MM, B
Espone, CIIA u Kanane — 1435 MM, B Anonnu u Manonesun — 1067 Mm.

Kene3sHOAOPOXHBIN MYTh SIBISIETCS CIOXHBIM WHXXEHEPHBIM COOpYKe-
HUeM. OH COCTOUT U3 HUKHETO U BepXHero crpoeHus. K HuxxHeMy cTpoe-
HUIO OTHOCSITCS: 3eMJISTHOE TTOJIOTHO U MCKYCCTBEHHBIE COOPYXeHUs (MOC-
Thl, MyTETIPOBOJIbI, 3CTaKaabl, TOHHEIU, TPYObI). K BepXxHEMY CTpOEeHUIO —
Oajact, 1mnajbl, peJibCOBble CKpPEMJIEHUSs, TIPOTUBOYTOHBI U PeabChl. st
COOPYXEHMS 3eMJISTHOTO MOJ0THA, KOTOPOE SIBJISIETCS OCHOBAaHUEM LISl Bep-
XHETO CTPOEHMUSI MyTU, Ha MOBEPXHOCTH B MOBBILIEHHBIX y4aCTKax TPacChl
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MPOXOASAT BbIEMKH TITyOMHOM 10 12 M M Ha MOHVXXEHHBIX Y9acTKaX coopyXka-
10T Hachili. B Kapbepe OCHOBaHUEM IS KEJIE3HOTOPOXHOTO ITYTH SIBJISIET-
cs1 TOpHasi BbIpaboTKa — TpaHIles, TPAHCITOPTHas Oepma 1 pabodue mioia-
KU (puc. 4.14). MuHuMaIpHas MUPUHA TUIOMANKN 3eMJISTHOTO MTOJIOTHA MPU-

BeleHa B maba. 4.4.

Tabnnya 4.4

MecTopacnonoxenue nytei

LLiupuHa NNowWaaKK 3EMASHOTO NONOTHA

CkanbHble Nopopbl

PbixneHHble nopoabl

0auH nyTL JBa nyTtu 0auH nyTL [lBa nyTun
KanutanbHble TpaHLLen (N0 HU3Y)
NPy NPOBEAEHNM 3KCKaBaTopami
3-2503 20,5 25,5 21,3 26,5
IKr-4y 24,0 29,0 25,0 30,0
9Kr-4,6; 3Kr-5 22,0 27,0 23,0 28,0
9Kr-6,3 20,0 25,0 20,0 25,0
9Kr-8n 27,0 32,0 28,0 33,0
9Kr-12,5 34,0 39,0 35,0 40,0
TpaHcnopTHble 6epMbl
3/1EKTPOBO3HbIN 7,0 13,60 8,90 14,75
TENNOBO3HbIN 6,5 10,60 8,15 12,25
Y4aCTKN NPUMbIKAHWS MyTei K raBHbIM MyTsM
npu TONLMHE 6aNacTHOro CNos NOJ LWNanoi, cM
20; 25 5,0 9,1 53-5,5 | 9,4-9,5*
30; 35 55 9,6 55-5,8* | 9,6-9,9*
40; 45 - - 5,8-6,0¢ | 9,9-10,1*
50; 55 - - 6,5 10,6

PaccrosiHue MexXay OCSIMU MYTEi COCTaBJISET: IIPU AyMIIKapax 10 85 T —
4,1 M, 10 120 T — 4,6 M, 180 T 1 Gosiee — 5 M.
B KOHCTPYKIIMIO HUXKHETO CTPOEHUSI IyTH BKJIIOYAIOTCS KIOBEThI U KaHAa-
BBI 7151 cOOpa v oTBoa Bonbl. I1lupriHa KioBeTa MOBEPXY IPUHUMAETCS paB-

Hoii 1,5 M, mupuHa KaHaB 110 1Hy — 0,6 M, IPOAOJIbHBIIA YKIOH COCTaB/ISIET

He meHee 0,002.

J1st paBHOMEPHOTO pacIIpelesIcHIs] Ha 3eMJISTHOE ITOJIOTHO JTUHAMM-
YeCKUX HArpy30K W IaBJIeHHWS OT ITOABMIXHOIO COCTaBa CTallMOHApHBIE
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JKeJIe3HOMOPOXHBIE TYyTH B
Kapbepe BCeX KaTeropuii u
TIPU HEYCTOMYMBOM OCHOBA-
HUM BpEMEHHBIE TTYTH YKJTa-
JIBIBAIOTCST Ha OaTaCTHBIN
cnoit. B kavectBe Oayuiacta
WCTIONB3YeTCs 1e0eHKa W3
KPEeTIKNUX TOPHBIX TIOPOJ
pazmepom 25—70 mm. lu-
puHa Oa/UTaCTHOM TIPU3MBI
nosepxy 3,1 M mpu OTHOM
nyTH, 7,2 Ipy ABYX MYTSIX U
12,2 M 1ipu TPEXTIYTEBOIA JTU-
Huu. TommyHa 6a/uTaCTHOTO
cJros M3MeHsieTcd oT 15 1o
40 MM Ha MOCTOSIHHBIX ITy-
Tax 1 oT 15 1o 20 cM Ha Bpe-
MEHHBIX (maba. 4.5).
Pacxon Gammacta co-
craBister 600—1200 M /kM.
[Imanxser mpeacTaBIsSIOT
co0oil nepeBsSIHHBIE Opy-
Chsl, TIPONTUTAHHBIE AHTU-
CEeNMTUKOM TIPOTUB THUE-
HUA, AauHOU 2750 MM,
maccoit 55—70 Kr win xe-
JIe300eTOHHbIE  U3ACTUS
mc-1, mcC-t1y, MC-2,
I C-2y nnunoit 2700 MM 1
maccoit 265 kr. Ilnana
YKJIQABIBACTCS HAa 3€MJISI-
HOE TIOJIOTHO WU Oan-
JIACTHBI CJIOM C UHTEPBa-
oM He MeHee 250 MM, T. €.
1440—1840 mryk Ha 1 KM
nyty. K xaxmoli mimase no-
CPE/ICTBOM METAJITTMUECKIX
MOAKIIAN0K, KOCTBUISIMHU,
IIypyramMy Wi KJIeMMaMy
KpEenuTcsl pesise (puc. 4.15).

Puc. 4.14 Cxema  pasmelLeHus
5 § 0nop (@) KOHTaKTHOM ce-
W T W TUNOBbIE TPaHc-

NOPTHbIE NNOLLAAKK Npn

XKENE3HOLOPOXHOM
.LIK Tpaucnopte (6)
L

Pt D i,
P
6 65) 23 5
57
7
G
e P55,
7 2 3 7 &
)
N
3 27 245 s
392 135/ AV IS,
I //‘{/ \ 1

Puc.4.15. Cnocobbl KpenneHnst pense:

a—un XB: 7 — n3onupyoLLas NpoKnNazKa;

2 — 3aKnafiHown 60nT; 3 — Npy>kuHHas knemma; 4 —
NPOKNAJKa; 5 — N30NMPYHOLLAsA BTYNKA;

6 — n KB: 7 — pe3anHoBas NpoKnaska;

2 — NoAKnaaka; 3 — npoknaaka; 4 — KNeMmHblit
60nT; 5 — XECTKas Knemma; 6 — 3aKnagHom 60nT;
7 — U30NMPYIOLLAs BTYNKa;

B — tun [0: 1 — npoknagka; 2, 3 — KoCTblnb
06LLIMBOYHBII 1 OCHOBHOIA;

r — ckpenneHune MPB-65: 1 — knemma;
2 — 3aKnagHoi 6ont; 3 — ranka; 4 — noaknem-
MHbI BKNAAbILW; 5 — pe3nHoBas npoknaaka

281



0. U. Anucmpamos, K. I0. Anucmpamog Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

Q , 715 TIpeTISITCTBHS TIPOIOIFHOTO TIepeMEIIeHUS PEIbCOB Ha BpeMEHHBIX U
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3aKpYIJICHUI, COMPSIKEHHBIX MTEPEXOIHbIMU KPUBBIMU. HanuMeHbInii pagu-
yC 3aKPYITIEHUI 3aBUCUT OT TATIA TOABVKHOTO cocTaBa. It TOCTOSTHHBIX Iy~
Tel Kapbepa npu Kosiee 1520 MM mpuHUMAIOT paguychl MeHee 200 M, mis
BpeMeHHbIX — 100—120 M.

ITponoapHbI PO MYTH COCTOUT U3 MTOABEMOB, YKIIOHOB ¥ TOPA30H -
TaJTbHBIX YYaCTKOB. BelnunHa noabeMa M yKIOHA M3MEPSIETCSI TAHTEHCOM
ero ymia [ v BbIpaxaeTcsi OTHOLIEHUEM BBICOTHI OAbEeMa /I K TPOEKIUU ETO
mmnbl Ly, B Thicaunbix gomsx (Yo ):

BcnencTtBue TOro, 4TO B XKeJE€3HOAOPOXKHOM TPAHCIOPTE YKIOHBI MaJbI,
BMECTO MTPOEKIIMU YKJIOHA L;; B OTHOIIEHUU NMTPUHUMAIOT HEMOCPEICTBEHHO
JIJIMHY yKJIOHa L, Toraa

=
L

MaxkcuManbHBI TOIBEM CTAlMOHAPHBIX MYTEH B TPY30BOM HallpaBiie-
HUU TIpU MapOBO3HOU TAre COCTaBIsET 25 0/00, 5JIEKTPOBO3HON — 40 0/00,
TIPU TIPMMEHEHMH TATOBBIX arperatoB — 80 °/p0. MakcuMaibHOE 3HaYeHMe
MOAbEMA JOMYCKAETCS MPUMEHATh TOJABKO Ha MPSMBIX y4acTKax IyTH,
Ha KPUBBIX OH YMEHBIIAETCS Ha BETUYUHY i, SKBUBAJICHTHYIO JOTIOJIHUTEb-
HOMY CONTPOTUBJICHUIO ABVXEHUS MOe3/a 1O KPUBOM.

Ha BpeMeHHBIX MyTSIX Ha OTBaJjIe IOMycKaeTcs YKIOH He 6omee 5 /g, Ha
paGounx ropusoHTax — 1 %/o, Ha BpeMeHHBIX che3aax B Kapbepe — 15 %/qo.

4.13. IOJABMKHOM COCTAB

IMonBr:KHOIT cOCTaB KaphepHBIX KEJIE3HBIX JOPOT COCTOUT U3 BarOHOB 1
JIOKOMOTHBOB.

BaroHs! 1151 TepeBO3KM BCKPBIITY HA3BIBAIOTCS JyMITKapaMH, JUIsl TTOJIe3-
HOTO MCKOTIaeMOTO — TOHAOJIaMU (TTOJTyBarOHAMU) U XOTITIEpaMU.

JyMriKap mpeacTaBiisieT co00il MOITHYIO TIaTGopMy, CTTIOCOOHYIO BBIIEP-
>KUBATh OOJIBIIIIE TMHAMUYECKIE HATPY3KM TP pa3rpy3Ke KOBIIIEH IKCKaBa-
Topa. Pasrpyska gymrikapa ocymiecTBIIsieTcsl HAKJIOHOM €T0 B OHY WJIH IpYy-
IYI0 CTOPOHY C TOMOIIbIO TTHEBMAaTUYECKUX IWJIUHIAPOB. [Ipu 3TomM Gopt
JlyMITKapa B CTOPOHY HAKJIOHA OTKUIBIBAETCS VUTA TIOMHUMAETCST PHIYasKHBIM
MEXaHU3MOM.

TOHOJTBI 1 XOTITEePHI TIPENCTABISIOT COO0I BATOHBI 0€3 KPBIIIHN C pa3rpy3-
KOU uepe3 OTBEpCTHSI, 00pa3ylonirecs: B TOHAOIAX MPU OTKPHITUH JTIOKOB
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B THUIIE, B XOMIepax — B HUXHEN YyacTh OOKOBBIX CTEHOK. [py3onoabeém-
HOCTb ITOJTyBaroHoB oT 63 mo 125 T.
Texnuueckast XxapakTepucTrka (mao.. 4.6) ToOABUKHOTO COCTaBa BKITIOYA-
€T OCHOBHBIE JaHHBIE:
<> IPy30MOABEMHOCTh BarOHa — HauboJbplIas Macca rpysa, JOMmycTuMas
K nepeBo3ke. ETo BMECTUMOCTh YCTaHABIMBAETCS C YIETOM MEHBIIEH
00BbEMHOI MacChl MOPOBI, TEPEMEIIAeMOl Ha Kapbepax;
<> Macca BaroHa — COOCTBEHHasI Macca BaroHa;
<> YHCJIO OCeil BaroHa XapaKTepu3yeT NaBjlieHUue Ha ochb. MakcUMaibHas
JIOMyCTUMAasl Harpy3ka Ha OCh MHpPU CYLIECTBYIOIIEH KOHCTPYKUMU
nyteil coctabisieT 280—300 kH; koaddULIMEHT Tapbl — OTHOILIEHUE
MAacCChI Tapbl BaroHa K €ro rpy30MnoJbeMHOCTH.

Tabnnya 4.6
Ilymnkap
Moka3zarenu
6BC-60 BC-85 2BC-105 BC-145 2BC-180

py30MoLLEMHOCTb, T 60 85 105 145 180
BMecTUMOCTb Ky30Ba, M3 30 38 50 68 58
Macca Tapsl, T 27 35 48,5 78 68
KoadhchmumeHT Tapbl 0,45 0,41 0,46 0,54 0,38
Yucno oceit 4 4 6 8 8
Harpyska Ha ocb, H 212,7 2452 2452 255 3041
Yron HaknoHa Ky3oBa, rpagyc 45 45 45 45 45
[abapuTbl, M

ANWHA N0 0CAM aBTOCLENOK 11,830 12,170 14,900 17,630 17,580

LIMpuHa 3,2 - 3,8 3,8 3,5

BbICOTA 7.2 3,2 3.2 3,7 3.7

B xagyecTBe TOKOMOTHBOB I1a Kapbepax MPUMEHSIOT 3JIEKTPOBO3bI U B He-
KOTOPBIX CITydasix TETJIOBO3bI. DJIEKTPOBO3 UMEET CTIeIIMaTbHYI0 KOHCTPYK-
1110, CITOCOOHYI0 obecneunTh 3(DGHEKTUBHYIO pabOTy XKeJIe3HOAOPOKHOTO
TPAHCITOPTa B KaphePHBIX YCIOBUSX, XapaKTePU3YIOIINUXCS OONIBIIION NHTEH-
CHUBHOCTBIO JBVKEHUSI, CJIOXKHOCTBIO TPACC C MaJIbIMU PaJilycaMy 3aKpyTJie-
HU, OOJNBITUMY TIOIBEeMaMU, HATMYMEM BPEMEHHBIX 3a00WHBIX W OTBAJIb-
HBIX TTyTe, OOJBIION TPY30TIOIBEMHOCTBIO COCTABOB 1 HEOIATOTIPUSI THBIMU
KITMMaTUIeCKUMU YCTIOBUSIMU.

OCHOBHOI1 XapaKTepUCTUKOI 2JIEKTPOBO30B SIBJISIETCS CLIETTHOM Bec (3TO
BEC, OTHECEHHBIN K TIPUBOIHBIM OCSIM).

Jnig yBennvyeHus: Beca JJOKOMOTUBOB, a CJIeAOBaTeIbHO M Beca IMoes3na,
CTIELIMAJTBHO JIJIST KAPhePOB CKOHCTPYUPOBAHBI TATOBBIE arPETaThl, COCTOSITIINE
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4.14. TEXHOJIOT'UA PABOTDI KEJIE3HOAOPOXKHOI'O TPAHCIIOPTA

TexHonorusA PabOTHI XEAE3HOAOPOXHOTO TPAHCIOPTA 3aKITIOYAETCS B TIe-
peBO3Ke TOPHOI MacChl K MECTaM pa3rpy3Ku. [1opoxHue cocTaBbl CO CTAaHIIUMA
HaMpaBJISIIOTCS B 32001 MOA MOTPY3Ky K 9KCKaBaTOPy, KOTOPBIA K MOMEHTY
MoAXo/Ja MOPOXKHSIKA JOJKEH 3aKOHYUTh TPY3UTh COCTaB. BBUAY TOrO, 4TO Ha
Kapbepe B paboTe HaXOAWTCS MHOTO 9KCKaBaTOPOB, MH(POpMAILIUS O COCTOSI-
HUU TIOTPY3KM COCTAaBOB LIEHTpain30BaHa. OHa HAKATUIMBAETCS Y IUCTIETYEpa
yepes3 panrocBs3b. Jlucrneryep Mo CBOeEMY OIBITY WM ¢ moMolibio DBM ormpe-
JIeJISIeT BpeMsi, HEOOXOAMMOE JUTSI OKOHYAHUS TOTPY3KM COCTaBa y KaXIOro
5KCKaBaTopa, U BpeMsI IBIKEHUS K HEMY TTOpOXHeEro coctasa. Mcxons u3 Mu-
HUMyMa TIPOCTOEB 5KCKABATOPOB M TOIBWXXKHOTO COCTaBa, OH OMPEIEIIeT
MapIIpyT NOpoxHsKy. [Ipy IBMXKEHUH TPY>KEHOTO COCTaBa U3 Kapbepa JOKO-
MOTHUB HaxXOIUTCS B TOJIOBE TIOE3/1a, TP MTOJave MOPOXKHETO COCTaBa B 32001
— B KOHIIe noe3na. [Torpy3ky HaUMHAIOT ¢ TOCJIEAHETO BaroHa Mepuoandec-
KOI MepeIBUXKKON COCTaBa MO CUTHATY MallIMHUCTA 3KcKaBaTtopa. Pasrpyska
Ha OTBaJIe HAYMHAETCS C MEPBOro BaroHa roes3za.

IMocne oTpabOTKM 3aXONKW HA TOPU3OHTE WIM 3alOJIHEHUS MOJIOCH Ha
OTBaJI€ XXeJIe3HOIOPOXKHbIE yTH Nepeasuratorcs. B cpennemM Ha 100 Thic. M
TOPO/IbI, pa3pabaThIBAEMOIi Ha Kapbepe U pa3rpyxkaeMoil Ha OTBaje, mepeme-
maeTcs coorBeTcTBeHHO 0,8—1 1 0,4—0,6 KM ImyTeid.

IlepenBuxkka myTu MpU pa3pabOTKe CKAIbHBIX MOPOJ SIBISIETCS MHOTO-
OIEepPaLMOHHBIM TPYAOEeMKUM MpoiieccoM. OH BBIMIOIHSETCS B 3aBUCUMOCTH
OT MEXaHU3alluu ¢ pa3dopKoii MyTu win 6e3 He€. [Ipouecc nmepeaBUXKY My-
TH € pa300PKOI 3aKITI0YAETCS: B ILTAHUPOBKE TPACChI, pa300pPKE 3BEHBEB M-
TH U TOCJIEAOBATEIbHOM UX MEPEMEIEHUN XKeJIe3HONOPOXHBIM KPAHOM Ha
HOBYIO Tpaccy, epeMeIeHU Y OTIOp KOHTAKTHOM CeTH, COEAUHEHUY 3BEHBEB,
PUXTOBKE MO OCU W BBIPABHUBAHWU ITyTU B TOPU3OHTAIBHON IJIOCKOCTH,
MOJIITONKE W YCTPAHEHUU TOBPEXACHUIN KPEIJIEHUSI PEJIbCOB K IlMajiaMm,
KOTOPBIE MPOUCXOISAT MPU OTPHIBE IIMATBHON KJIETKU OT 3€MJISTHOTO MOJIOT-
Ha (OCOOEHHO B 3UMHEE BpeMs).

Ilepeyknaaka myTH KeJae3HOJOPOXHBIM KPAHOM MOXET TPOBOIUTHCS Ha-
CTYMAIOIIUM U OTCTYMAIOIIUM XOA0M (puc. 4.17). Ilpu niepeykianke 3BeHbEB
OTCTYIAIOIIMM XOAOM KPaH JBUXETCS OT TylHKa. B aToM ciyyae MOXHO Ha-
YUHATh MEPEeYKIAAKy IMyTHU OO KOHIA OTPAOOTKU SKCKABATOPHOMN 3aXOIKH.
ITpu nepeykianke MyTH HACTYNAIOIIUM XOJIOM KpaH MOJKEH MPEXIe BCErO
VJIOXKUTB PEIbCOBOE 3BEHO, a 3aTeM MepeMEIaTh 3BEHbsI cTaporo mytu. [1pu
JIBYX MYTSIX MepeyKiIaaKa yrnpoiaercs. B ciaydae, Korma BbUIET CTPEIbl KpaHa
MEHBIIIE Il1ara MepeyKIaaku, padboTa BeaeTcs B ABa mpueMa. CHavaia KpaH,
JIBUTASICh OT TYIHUKA, PACKJIAAbIBAET 3BE€HbSI B MPOMEXYTKE MEXIY CTapoi
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U HOBOM Tpaccoi, a MoToM
HACTYTAIONIUM XOJIOM
YKJIabIBaeT 3BE€HbSI B HO-
Bylo Tpaccy. D¢pGheKTUBHO
JUTSI YKJTaJIKY TTyTH UCTIONb-
30BaHUE TPAKTOPHOTO ITy-
TEYKJIaurKa.
IMepensuxka nytu 6e3
pa30dopKU OCYIIECTBIISIETCS
TOCJIe TUTAHUPOBKY TPACChI
W BCEW TOBEPXHOCTH, TIO
KOTOpPOU OyIeT OCyIecTB-

JIATBCS TIEPENBIKKA, TYp- A
HOHO03epoM (puc. 4.18) nnun r—Y ¥
IyTerepeBUTaTeIeM K- 5/7%
JIMYHOTO JEHCTBUA IIyTEM "%;)25

HECKOJIbKUX  MPOXOJO0B.
Tar nepenBUKKY 3a LUK
y TypHopo3epa 0,2—0,3 M,
y IyTenepeaBUraTess HuK-
JIMYHOTO JNeUCTBUS
0,7-0,9 M. Onopbl KOH-
TaKTHOU CETH, €CIM OHU
YCTaHOBJIEHBI Ha HE3aBU-
CUMBIX OT TyTA OCHOBAHU-  Puc. 4.17. [lyTenepeyknazaka v nepeasuxka nytu:
X, TIEPEMENIAIOTCA TYPHO- a — KpaHoBas nepeyknagka (/, /1, Ill — Bapuan-
JI03epOM WJIU CIELIMATIbHO Tbl TEXHONMOTUM MePeyKnagku); 6 — ABYXKOH-
000pyIOBaHHOW UIST 9TOU COMbHbII TPAKTOPHBIA MyTeyKNaguunK;
eI MauluHOu Ha 0ase B — nyTenepeaBuratens; r— nytenepeAsuraresib
TpakTopa. Omnopsl, 3a- HenpepbIBHOMO AEACTBUS
KpeIUIeHHbIE Ha IIIanax,
nepeMenaTcs BMECTe C KeJIe3HOMOPOXHBIM myTeM. [lociie mepeaBrXku
MyTU MPOU3BOJATCS OIEepalluy PUXTOBKU W BEIPABHUBAHUS B TOPU30HTATb-
HOU MJIOCKOCTU U PEMOHT ITyTH MYTEePUXTOBOUHOM MatnHoii P-2000.
[MpousBoguTensHOCTh KpaHOBOU Tiepeykiaaaku S00—700 m/4, myrernepen-
BUTATeIs] MKIMYHOTO AeiicTBust 450—550 M/4, TypHOIO3epa 5—7 ThIC. M%/4.
ITpu pa3paboTke MIATKUX TOPHBIX ITOPOJT MHOTOKOBIIIOBBIMU WJIU POTOP-
HBIMU 3KCKABaTOPAMU, OCOOEHHO C TPAHCIIOPTHO-OTBAJIBHBIMUA MOCTAMHU,
nepeaBUXKa MyTH OCYIIECTBISETCS MyTerepeaBUTATEISIMA HEMTPEPBIBHOTO
JIEVCTBUS, 0€3 Pa3beNVUHEHUS PEIbCOBBIX CTHIKOB W BMECTE C OIMNOpaMU
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Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

KOHTakKTHOU cetu. IlyTh

MOCJIEAOBATEIbHO CIOBUTA-

€TCsl B CTOPOHY 10 TeX Mop,

MoKa He 3allMEeT HOBOTO

: TOJIOXKEHMUSI.
IlytenepenBuratenu
HEMpPEepPhIBHOTO NEWCTBUS
;FEF"“I pa3IUyYaloTCs MO CIOCOo0Y
ﬁ —1 - Ll . NepeJBUKEHNUSI Ha TpU-
LIeMTHbIE U CaMOXOJHbIE U
2040 ~2000 1524

e o KOHCTPYKIIMM — Ha
KOHCOJIBHBIE U1 MOCTOBBIE.

ITpunenHoit myrene-
penBuUrartesib, MPUCOEIU-
HEHHBII K TPAHCITOPTHOOTBAJILHOMY MOCTY WJIM MHOTOKOBIIIOBOMY 3KCKaBa-
TOpY, NepeMeIaeT MyTh Cpa3y BCIEN 3a SKCKABATOPOM Ha BEJIMYUHY OTpa-
0OTKM 3aXOAKMU.

ITpuHuMN pabOThI MyTENepeaBUTATENSI HETPEPBIBHOTO JEMCTBUS 3aKITIO-
YaeTcsd B TOM, YTO MYTh C MOMOIIBIO POJMKOBBIX 3aXBATOB MOIHUMAETCS
Ha BbicoTy 0,2—0,4 M 1 cMmelaeTcs B ctopoHy Ha 0,2—0,4 M.

CaMOXOIHBII WIN MPULIEITHON K JIOKOMOTHUBY IyTeNepeIBUTraTe b repe-
MeIaeT MyTh TIPYU IBIKEHUHU CO CKOpocThio 8—12 km/4. [IpenMyiecTBomM
KOHCOJIBHOTO THUIIA TIEPEIBUTATENSL SIBJISIETCS BOBMOXHOCTh OCYIIECTBICHUS
MEePEIBIXKKHU IMyTU B TYMMUKAaX, & MOCTOBOTO — B OCYIIECTBJIEHUN OOJIBIIOTO
1ara nepeIBuXKHU.

ITpou3BOAUTENBLHOCTh MyTEeNEPEABUTATENCH HEMPEPBIBHOTO NEUCTBUS
nocturaet 1000 M2/q MpU NPAKTUYECKOM OTCYTCTBMU HEOOXOAMMOCTH BCITO-
MOTaTeJIbHBIX PA0OT MO PUXTOBKE MyTU U HEOOJIBIIOM 00BEME €T0 PEMOHTA.

OOcnyXuBaHWEe W PEMOHT MOJIBUXHOIO COCTaBa XEJE3HOAOPOXKHOTO
TPAHCIIOPTAa OCYIIECTBIISIIOTCS B CHEHUAIBHOM MO Ha MPOMIUIOLIAIKE.
OcMOTp NONBUXKHOIO COCTaBa MPOU3BOIUTCS PETYISIPHO Ha CTAHIIUSX TEepen
BBIXOJIOM B Kapbep.

F140

2000

Puc. 4.18. TypHopo3sep -1

4.15. ITIPOU3BOJUTEIBHOCTD XKEJTE3HOJOPO2KHOI'O TPAHCIIOPTA

HpOI/I3BOI[I/ITCJ'H)HOCTI) 2KCJIC3HOAOPOXKHOTO TpaHCIOpTa 3aBUCUT OT EMKOC-
TN COCTaBa M CKOPOCTU IBMKCHUA I10OC3aA. BmectTuMocCTb cocTaBa 3aBUCHUT
OT CHCITHOI'O BE€Ca JIOKOMOTHBA M CJIIOKHOCTU TPACChI, BbIPpAXKAIOIMUMCA B CO-
IIPOTUBJIICHUUN ABUKCHUIO, 1 COCTOAHUA ITyTH.
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JBYKEHME TIO€3/1a BOBMOXKHO ITPU YCIIOBUU
Po = Fy,,

rae P — Bec moe3na (BaroHoB 1 JOKOMOTHBA), H;
 — obIIee yaeabHOe COMMPOTUBIICHNE ABIKEHMIO TToe3ma, H/kH;
F.y — cuennag cuna taru, H.

Macca noesna (1)

Py =Py +nG (1 +ky),
toraa [Py, +nG (1 + kp)] go = Fyy,

roe P, — cuenHasg Macca JOKOMOTUBA, T:
1 — KOJINYECTBO BATOHOB B MOE3/IE;
G — Tpy30NOIbEMHOCTh BaroHa, T;
ki — K03 GOUIUEHT Tapbl BaroHa;
g — YCKOpEeHHe CBOOOIHOTO TalIeH s, M/c?.

O61ee yneabpHOE COMMPOTUBIICHNE ABIDKeHMIO moe3na H/kH
o= 0y, o, +o,

rne W, — OCHOBHOE yNEeJIbHOE COMPOTUBJIEHNUE NBUXKEHUIO MOe3a Ha Mps-
MOM TOPU3OHTATBLHOM ydacTke mytu, H/kH;
; — JOIIOJIHUTEIBHOE YAEIbHOE COIIPOTUBIIEHHE OT TOLbEMA UJIU YKIIO-
Ha, H/xH;
®, — JOIIOJIHUTEIbHOE YAEIbHOE COIPOTUBICHUE HA KPUBOJIMHEHHBIX
yuactkax H/xH.

B npubnvkeHHBIX pacyeTax (), IPUHUMAETCA PABHBIM Ha 3a00MHBIX
M OTBaJIbHBIX MyTsIX 4+6 H/KH, Ha cranmonapHsIx 2,5+3,5 H/kH.

VYCOBHO yaeIbHOE COMPOTUBJIEHUE TBUXKEHUIO OT YKJIIOHA TPUHUMAETCS
PaBHBIM ®; = i, r1e i 6epeTcsi B %/ .

VnenbHOE CONPOTUBIIEHNE ABUKEHNUIO HA KPUBOJIWHEMHBIX YYaCTKaX MyTH
paguycoM R > 300 M 1151 cTalMOHApHBIX yTeit mpuHuMaetcst o,= 700/ R, nist
nepeABIKHbBIX myTeit mpu R < 300 o, = 900/(R + 100).

K obmeMy ynenrbHOMY COMPOTUBIIEHUIO NTOOABISIETCS YIEIBHOE COMPO-
THUBJICHUE TIPU TPOTAHUH Op B cpeHeM paBHoe 4 H/kH.
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CuenHag cuia TSTU
F = 1000k, P, &
rae kg, = 0,2+0,34 — KoapHUUMEHT CLETUIEHU MEXIy OaHAaXaMK BeLy-
IIHAX KOJIeC C pesibcamu (Oosbliee 3HAYEHUE OTHOCUTCS K KEJIE3HOI0-

POXHOMY ITYyTU, HAXOOAIMIEMYCA B XOPOILIEM COCTOHHI/II/I).

IMoncTaBuB B iepBOHAYATEHOE YCIIOBUE TIOJTYYeHHBIE BRIPAXKEHUS, TIOJTY -
YUM ypaBHEHUE

[Py + nG (1 + k)] g (@00 + ©; + ®pF 0rp) = 1000k, Pey &,

13 KOTOPOTO TPY30TOIBEMHOCTH TOe3/1a

-1

P, ( 1000k,
nG =
I+k, Lu)o to,+0,+0,

KonnyecTBo peiicoB B yac 3aBUCUT OT MPOIOKUTEILHOCTH pefica. [1po-
JIOJKUTENIBHOCTB peiica (1)

ty = (titty) + 1y 1, + 1,

e t;_ BpeMs ABMXEHUS IPYXEHOTo 1oesna, 4 (4=L/Vy);
t, _ BpeMsl IBUKEHUS TIOPOXKHETO 10e3aa, 4 (4,=L/Vy);

1, — BpeMsI IOTPy3KU cocTaBa, U (t;=nG/Q,);

f, — MPOJOLKUTEIBHOCTh OOMEHA M0e30B MPU OJHOKOJIEHHOM MyTH, Y,

L 05L
t,=2n| —=+—2y1],
v, Y,

rae #,_ MPOIO/IKUTEIBHOCTh OOMEHA TTPH ITOTOYHOM ABMIKEHHMH TTOE3I0B, 1
(%,=10,51,);
t, — BpeMs pasrpy3Ku 1oessia, 4 (&, = nt');
L — njviHa rpy301oToKa, KM;
Vr, Y — CKOPOCTb IBUKEHMSI COOTBETCTBEHHO TPYXKEHOTO M TIOPOXKHETO
noesna, KM/d;
O, — TexHMYecKasl IPOU3BOAUTEILHOCTb SKCKaBATOPa, T/4;
Ng — YUCJIO 9KCKAaBaTOPHBIX OJIOKOB Ha (PpOHTE paboOT B Kapbepe;
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L, — nnyHa nyTi OT 0OMEHHOTO IyHKTa JO Pa00Yero rOpU30HTAa, KM;
Ly, — nnmHa myTi Ha pabodyeM ropusoHTe, KM;

Vo, V¢ — CKOPOCTb IBMXEHHUSA COCTaBa Ha MYTH 10 OOMEHHOIO MyHKTa
U Ha pabo4YeM TOPU30HTE, KM/U;

T — BpeMsI, 3aTpauyrBaeMoe Ha CBS3b MEXIy OOMEHHBIMY MTYHKTaMU, 9;
15=0,025—0,03 — cpenHsad NpOLOJLKUTENBHOCTD pa3rpy3Ku BaroHa, 4.

Yucno peﬁCOB BCCX IOKOMOTHMBOCOCTABOB B CMCHY

N =k %o
P G

rae fy, = 1,1+2 —koahpuLneHT HepaBHOMEPHOCTH pabOThI TPAHCIIOPTA,;
0., — I'Py30000pOT Kapbepa B CMEHY, T.

Yucno peﬁCOB OIHOTI'0 JIOKOMOTHMBOCOCTAaBa B CMCHY

rae TC — IIPOAOJIKUTCIbHOCTD paﬁOTI)I TPAHCIIOPTA B CMCHY, 4,
fp — IPOJOJIKUTCJIbHOCTL OAHOTO peI?Ica, 4.

Heobxonumoe B pa60Te YHMCJIO JIOKOMOTUBOCOCTAaBOB

Nk Mo
c P 1

NP

BaroHoB

k'O

n= p <1.0
- ’
N.G

e k, = 1,1-1,2; kg, = 1,1 — xoadPuLMeHT pe3epBa COOTBETCTBEHHO JIOKO-
MOTHUBOB U BaTOHOB.
OKCIIyaTalMOHHAas TPOU3BOAUTEIBHOCTh JIOKOMOTHBOCOCTaBa

B CMeHY (T/cMm)
Qcv=nGN, ky,
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rae Np7 — YHCJIO PEMCOB B CMEHY;

k; — Xoa(dUIMEHT UCMOTb30BaHUSI B TeUEHME CMEHBI (IT0 HOpMaMm
TEXHOJIOTUYECKOTO TTPOEKTUPOBAHYSI TOPHOPYAHBIX MPEATIPUSATANA C OT-
KPBITBIM CTIOCOOOM pa3paboTku puHuMaetcs k,; = 0,9).

TomoBast TPOM3BOAUTENFHOCTD JIOKOMOTHBOCOCTABOB (T) OIIpEHeISIeTCS
HCXOIISI M3 CMECHHO TTPOM3BOAUTEIFHOCTH U YMCJIa PAOOINX CMEH B TOI:

Oron = Ocy Nrog -

Ilpu mouHe rpy3oroToka Ha Kapbepe 6—10 KM KaXablii 3KCKaBaTOp
00BIYHO 00CTYXKMBAIOT 2 IOKOMOTMBOCOCTaBA MPU TPY30IOTBEMHOCTH MOE3-
na 300—500 T u mpousBoxuTebHOCTH 1300—3000 M%/cyT.

4.16. IIPOITYCKHASI CITIOCOBHOCTh KAPLEPHBIX ITYTEM,
CUTHAJIM3AIIVA U BJIOKMPOBKA

ITpon3BOIUTETEHOCTD KEJIE3HOMOPOXKHOTO TPAHCIIOPTA 3aBUCHUT OT IIPO-
ITYCKHOH CITOCOOHOCTH KapbepHBIX MyTell, MO KOTOPOI ITOHMMAaeTCsl Hau-
OoJIBIIIee YMCIIO TTOE3I0B, IPOMYIIEHHBIX TT0 OTPaHNIMBAIOIIEMY TIEPETOHY
B €IUHUIY BPEMEHM.

Oepanuuusaowum Ha3vi@aemesi nepeeoH, mpeoyruuil Hauboavue2o gpeme-
HU nponycka noe3zoa éciedcmeue Haubosee msiceno2o npouis naana nymu,
unu umerowuil Hauboavuyio oaurny. B OOJIBITMHCTBE CIydacB OrpaHUYMBAIO-
IIMiT TIepeTOH — 3TO IYTH B KaIIUTAJIbHOM TpaHIIIee.

ITpomyckHas CITOCOOHOCTh OTPaHMIMBAIONIETO TIEPETOHA 3aBUCUT OT KO-
JIMJecTBa ITyTel Ha TIeperoHe, BpeMEeHHU 3aHITHS TIeperoHa 1 CIocoba CBI3U
MEXIY pa3deIbHBIMA MYHKTAMMU.

J71s OmMHOTIYTEBOM JIMHUY TIPOITYCKHASI CITOCOOHOCTh OIrPpaHNYMBAIOIIETO
IeperoHa COCTaBJIsIEeT

N=1 { ’
—+—40T
vl" vl'l

rae Ln — JJIMHA OrpaHNYMBAIOUICTO IEPEroHa, KM.

W3 aroit hopMynbsl BUTHO, YTO TTOBBIIIEHUE TTPOIYCKHOM CTIOCOOHOCTH
TeperoHa BO3MOXHO C YMEHBIIEHUEM €0 JUTMHBI, YBeIUIeHUEM CKOPOCTH

294

Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

JIBUXKEHUS B TPY30BOM U MOPOXHEM HAMpPaBICHUM, a TAKXKE COKpAILEHUEM
BPEMEHMU Ha CBSI3b MEXy OOMEHHBIMU MYHKTAMM.

CyliecTBYIOT TpU BUJIA CBSI3U MEXIY PAa3IUMYHBIMU ITyHKTaMU: TeJaedoH-
Hasl, Xe3J710Bas U aBTOMaTU4YeCcKas.

I1pu TenecoHHON CBA3M MyTh CAEAOBaHUS MOE3/1a Ha CIEAYIOLIniA TTepe-
TOH OTKPBIBAETCS TOJBKO MOCJIE MOJIydYeHUs TeJIe(OHHOTO COOOIIEHUS, YTO
BIEpEeNU NAYIIUI COCTaB MPOILEN CASAYIOIIUN pa3aeabHbI TyHKT U OCBOOO-
nuit neperoH. Ha aTy cBS3b MpU OAHOITYTEBOM IMEPETOHE 3aTpaurBaeTCs
4—6 MVH, TIPY IBYXITyTEBOM TeperoHe — 3—4 MuH.

ITpu Ke310BOi CBSI3M KIIOU (3Ke3J1) OT aBTOMAaTa CUTHAIU3ALUN 3aHSITUS
MyTHU NIepeaeTcs MAIIMHUCTY, & MAIIIMHUCT MEePEaeT ero NeXXypHOMY CIIeay-
IOIIET0 Pa3NebHOTO IMyHKTAa, a OH, BCTaBJSS €ro B aBTOMAT, OTKPBIBAET
OCBOOONMBIIUICS TTEPETOH IS CAEAYIOIIEro cocTaBa. BmecTe ¢ 3TuM Maiim-
HUCTY, JOCTAaBUBLIEMY X€3J1 OT MPEAbIAYIIEro MeperoHa, BpydyaeTcss OIHO-
BPEMEHHO 3Ke3JI OT cieaytoiero. Onepanuu oOMeHa Xejle3aMUd MeXIy To-
MOIIIHUKAMU MAIIMHUCTA U I€XyPHBIM MTPOU3BOAUTCS Ha X0y moe3aa. dta
orepauus pyu OJHOMYTEBOM IMEPEroHe 3aHUMaeT 3—4 MUH, MPU ABYXITyTe-
BOM — 2—3 MUH.

ITosHas aBTOMaTUYeCcKas CUTHAIM3ALUSI U OJJOKMPOBKA MEPErOHOB T10-
3BOJISIIOT MCKJIIOUUTH BPEMS, 3aTPAauMBaEMOE Ha CBSI3b MEXIy OOMEHHBIMU
MyHKTaMU. DTa CUCTeMa MpeaycMaTpUBaeT aBTOMATUYECKYIO Mepeaavy CUr-
HaJIOB OT OOMEHHOTO IMYHKTa K TPEAbIyIIeMy IS OTKPBITUS TEeperoHa
U SKCTPEHHOE aBTOMATUYECKOE TOPMOXEHHWE IIOe3/1a, €CJIU OH IpPOEAET
3anpelaroluil KpacHbii curHali ceetodopa. B aBtomatnueckoit CLb (cur-
HaJIu3aluu, LEHTpaIu3alnu U OJOKUPOBKE) BCE U3MEHEHWS CUTHAJIOB
OTPAXAIOTCS HA TPUEMHOM ITyJIBTE XKEJIE€3HOIOPOXKHOTO NUCITETYepA.

ITpu CLUb Ha kapbepax MPUMEHSIOTCS IBYX- U TpeX3HauyHas CHUCTeMa
CUTHaIu3aluu. JByX3HayHasi CUCTeMa aBTOOJIOKUPOBKU C MPUMEHEHUEM
KPacHOTO W 3€JIEHOT0 OTHSI 00eCIeYMBAET OOJBIIYI0 YacCTOTY ABUXKECHWUS
MOE3/I0B, T. €. OOJBIIYI0 TPOU3BOAUTEIBHOCTD XEJIEe3HOTOPOXKHOTO TPaHC-
nopra.

B aTOM cyyae MUHUMAJTBHBIN UHTEPBAJ ABUXEHUS TTOE310B COCTABIISIET

LM = ln + l6n 2
rae [ — AamHa moesna, M;
Iy — HA O6JI0K-y4acTKa (MMHUMaJIbHAs AJIMHA 0J10K-y4acTKa IPUHNA-

MaeTcs He MeHee IJIMHBI TOpMO3HOTo myTu — 300 m);
Z — TapaHTUITHOE PACCTOSTHUE TIO YCIOBUIO OE30MMaCHOCTH.
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HpI/I TpeXBHa‘IHOfI CHUCTEMC aBTOMATU3allM UHTCPBAJI MCXKIY OBV KYIITN -
MHUCA MTOE3aMM paBCH JIBYM WJIN TPEM 6HOK—y‘{aCTKaMI MallMHUCT, ITPOEC3-
Xas 3eJICHBIA CHUTHAJI, BUOUT BIICPCIU 3€JICHBIN WU )Ke)'[TbeI, T. €.

Ly =1, +2,vmm L, =1, + 3.

IMomumo CIIb Kaxnblil JOKOMOTUB UMEET PaalOCBsI3b C LEHTPaIbHbBIM
MYHKTOM TpPaHCIIOPTHOIO OWCIIeTYepa, NEeXKYPHBIM pa3debHbIX MYHKTOB.
JIJ1s1 pannoCBsI3U UCTIOIb3YIOT PAAMOCTAHIIMM, MTO3BOJISIIONIE UMETh HaaeX-
HYIO CB43b B panuyce 10 kM.

JlanbHeH MMM HaMpaBIeHUSIMU COBEPILIEHCTBOBAHUST XKEJIE3HOAOPOXK-
HOTO TpaHCIOpPTAa SIBJISIETCS YBEIUYEHE MOIIHOCTH JOKOMOTUBOB, Beca I0-
e3f1a, Tpy30IMoIbeEMHOCTH AYMIIKApOB, CKOPOCTU ABUXKEHUS KaK B paMKax Cy-
LLIECTBYIOIIEN CTAHIAPTHOM KOJIeu, TaK U MyTeM Mepexoaa Ha 0co0yIo IIUpo-
Kyl0 KOJIEIO JJIS KapbepHBIX YCIOBMIA. BOJbBIIMM pe3epBOM IepeMelleHUs
TOPHOM MacChl XKeJIe3HOAOPOXKHBIM TPAHCIIOPTOM SIBJISIETCSI COBEPIIEHCTBO-
BaHME CXeM ITyTeBOIO pa3BUTHS, MPUMEHEHUE OTIEJbHBIX I'PY30MOTOKOB
U TIOTOYHOTO JABUXKEHMS MOE3/I0B.

4.17. ABTOMOBUJIbHbBIN TPAHCIIOPT

ABTOMOOWJTLHBIN TPAHCTIOPT UMEET IMMPOKOE PACTIPOCTpaHEeHNE Ha Ka-
pbepax byaromapsi aBTOHOMHOCTH, MOOMJIBHOCTH,, BEICOKOM 3((heKTUBHOCTH
paboThI B CJIOKHBIX TOMOTPadUUECKUX, TEOJTOTUIECKUX U CYPOBBIX KIIMMaTH -
YECKUX YCIOBUSX.

Haubonee acddbexTrBHas 0071aCTh MPUMEHEHUS ABTOMOOWIBHOTO TPaHC-
TOpTa — Kapbephbl MAJION U CPpeNHEN TTPON3BOAUTEILHOCTH, TITyOOKINE TOPH-
30HTBI KPYITHBIX KAPbePOB B KOMOWHAIINH C KEJIe3HOIOPOKHBIM TPAHCIIOP-
TOM WM TIOmbeMHUKaMu. [IprMeHeHrne aBTOMOOMIILHOTO TpaHCIopTa Ha
Kapbepax OTHOCUTCS K MEPUOAY €T0 BOSHUKHOBEHUS U PA3BUTHS.

ABTOMOOMJTLHBIN TPAHCIIOPT HAa Kapbepax XapaKTepu3yeTcs, Kak U Ke-
JIE3HOIOPOKHBIN, TPY30000POTOM, T. €. KOJTMIECTBOM I'py3a B TOHHAX, Tepe-
BO3UMOTO B €IMHUILY BPEMEHMU.

IMpuHuMT ero pa®OTHI 3aKJTIOYAETCS B TEPEMENICHUM TOPHOW MaccChl
13 3a00€B K ITyHKTaM TTprueMa TOpHOI MacChl TI0 aBTOIOPOTe U €€ pa3Trpy3Ke.
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4.18. ABTOMOBUWJIBHBIE TOPOI'1 B KAPBEPE

ABTOMOOUMJTEHBIE TOPOTH B KAphepe pas3aesIsiioTCsT Ha KaluTaIbHbIE M Bpe-
MeHHbIe. KanmuTaibHbIe TOPOTH COOPYXKAIOTCS Ha CTAllMOHAPHBIX y9acTKax
Tpacchl Ha TOBEPXHOCTU Kapbepa, B TPAHIIESX W TPAHCIIOPTHBIX OepMmax.
BpeMeHHBIMU SBISIOTCS 3a00MHBIE TOPOTH B 3a0051X, HA paboueil roman-
Ke, Ha CKOJB3SIIIUX Che3JaX U Ha oTBajlax. JLoporu xapakTepusyloTcs Tpy30-
HaMpPSIKEeHHOCTBIO, T. €. KOJIMYECTBOM Tpy3a B TOHHAX, OTHECEHHOTO K OTHO-
My KWJIOMETPY ITyTU, 1 UHTEHCUBHOCTBIO IBVXKEHUS, T. €. KOTUIECTBOM Ma-
IIWH, TIPOXOSIINX B OHOM HAIpPaBJIEHUU B eWHUILY BpeMeHu. B 3aBucu-
MOCTH OT TPY30ITOABEMHOCTH W WHTEHCUBHOCTHM IBIKEHUSI KalTMTAJIbHBIC
JIOPOTH JIENSITCS Ha TPU KaTeTOpUH, Kaxasi U3 KOTOPBIX UMEET CBOU TPeDo-
BaHWS K MTOKPBITHUIO TOPOT U UX MapameTpam (maoba. 4.9).

KoHCTpyKiMy KanutaibHOUW aBTONOPOTH JaHbl Ha puc. 4.19. OHa cocTouT
W3 OCHOBaHUSI C BONOOTBOAHBIMU KaHaBaMM, HACHITISIMM, TyTEITPOBOIAMM,
MOCTaMU JJOPOXXKHOTO TMOJIOTHA, BKJIIOYAIOILIETO MPOE3XKYI0 YacTb ¢ 0O0UMHAMU.

Tabrmya 4.9
CpepHss
CKOpOCTb Kareropus
XapakTepucTika U Ha3HauYeHue aoporu Bpems cywecTBoBaHus BHKEHNA, noporu
Km/4
TocTosIHHbIE JOPOrN
[maBHble  foporu, CBs3blBalOLLME
Kapbep C 060raTMTeNbHON habpuKon, .
CKNAAI0M, NEPerpy304HbIM NYHKTOM W CpoK pa3paboTkn MecTopoXaeHNs [o 50-60
T.0.
[naBHble Cbe3Abl U 3ae3Abl To e, HO C USMEHEHUEM AfIUHbI [0 20-25
B Kapbep A0 0TBaN0OB o Mepe paspaboTku
MaructpanbHble OT MMasHbIX Cbe3A0B | CPOK CyLLECTBOBaHWS 0TBana (06bly- [0 30-40 |
B Kapbep A0 0TBasI0B Ho ot 8 po 10 ner)
3ae3/bl Ha OTBanbI To xe Jo 15-20 Il
[loporu Ha noBepxHOCTW OTBaNa, Cpok 0TpaboTky rpynmbl FOPU30HTOB Ilo 20-25 I
CBA3bIBAIOLLME PAJ YHACTKOB (06bI4HO 0T 3 B0 5 ner)
BpemeHHble goporu
Mpoesapl No ycTynam v 3ae3fpl K 3k- | CpoK 3Kcnayataumn ropusoHTa [0 10-15 i
CcKasaropam (1-2 roga)
lpoe3abl Ha oTBanax u foporax Cpok akcnyatauum Mo 10-15 i
Ha OTCbINAEMbIX y4acTKax OTCbINHOIO y4yacTka
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meHee S0m

Puc. 4.19. Tipodunu aBTOMOBUNBHBIX A0OPOr B KApbepe:
a — B TPaHLLee; 6 — Ha TPAHCMOPTHOI 6epme;
B — Ha YCTyne; I — Ha NeTNeBOM Pa3BopoTe;
J — Ha OTBane; € — B MNyHKTax NpUMbIKaHUA
K Tpacce;
1 — TpaHcnopTHas nonoca; 2 — npefoxpaHu-
TeNbHbIA Ban; 3 — pacnpeaenuTenbHbIA Ban

[TapameTpamu gopor sB-
JIIOTCS: IIAPUHA MPOe3kKen
YacTu, paauyC 3aKpyIJICHUMH,
YKJIOH B TIPOJIOJIBHOM U B TIO-
TMEepeYHOM HAMNpaBJICHUSIX, Ha
BUpaXax, HaUMEHbIllee pac-
CTOSTHUE BUAVNMOCTHU TTOBEPX-
HOCTHU JOPOTY U aBTOMOOWJIS.

IIpu NBYXIIOJIOCHOM [BU-
KEHUW TIHUPWUHA TIPOE3Ken
yacty B (M) MOCTOSTHHBIX JOPOT

B=2bk, +G,

rae b — muprHa aBTOMOOU-
TS, M;
k, — xoadPuuneHT, yuu-
THIBAIOIIUI CYMMapHYIO
CKOPOCTh BCTPEYHBIX aB-
Tomobwier (mpu V =
20-30 km/94  k, =
1,6—1,9);
G — BeIMYMHA, YIUTHIBA-
o11as rabaputel aBTOMO-
Ouns (o1 aBTOCaMOCBa-
JIOB TPY30IMOABEMHOCTBIO
27, 40, 75, 110, 180 T paB-
Ha cooTBeTcTBeHHO 1,0;
1,3; 2,3; 3,8; 5,4).

B 3aBucumoctu oOT
KaTeropuu JOPOTU U Tpy-

30MOIBEMHOCTA CAMOCBAJIOB IIMPUHA IBYXIIOJIOCHOM MOpPOTM B Kapbepe

CcoCTaBJsAeT (M):

Ipy3zonogseMHOCTB

aBromobuis, (t) no 20,  25-30, 40-—45,
ITokpsiTHE:

< 1ebeHoYHOoe

(I—II xaTeropun) 9/8, 14/12, 15/13,
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70—80, 110—120, 170—180.

20/18, 25/22,  30/27;
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<> TPYHTOBOE Ha CKaJIbHOM OCHOBaHUU
(I kateropust) ~ 9/8,  13/12, 15/13, 19/17, 21/19,  23/21.

I[Ipr ooHOMOTOCHOM NOBUXEHWM IIUPWHA NOPOTH TPU NBUXEHUU
benA3-540 — 5,5-6,0 m; benA3-548 — 5,8—6,6 m; benA3-549 — 8—9.8 m;
benA3-7519 — 8,3—10,6 m; benA3-7521 — 10,4—12,8 m.

Ha xpuBOIMHENHBIX yyacTKax TPACCHl MPOE3XKask YacTh BBHIMTOJTHSETCS C
YUIUPEHUEM (M)

¢ =PR"+0,1vR",

rae [ — xkonecHast 6a3a aBTOMOOUJIS, M;
R — pagmyc XpuBO 110 OCH JOPOTH, M;
V — ckopoCTb IBMXEHMS, KM/4.

VivpeHve NMpou3BOAUTCS MOCTENMEHHBIM (IO JiuHEe He MeHee 20 M)
YMEHBIIEHUEeM IUPUHBI 000UYMHBI (ITPYU 3TOM IIUPWHA OOOYMHBI MOJKHA
OCTaBaTbCs HE MeHee | M).

[MTpomonbHBIE YKIOHBI TJIABHBIX OTKATOYHBIX HOPOT YCTPaWBAIOTCS
C TIOIBEMOM B Ipy30BoM HampasieHnu 10 80 /g, pexe mo 100 %/, B mo-
POKHSIKOBOM Harpasiernu 10 120 /oo, pexe 10 150 /.

ITpu KpUBONUHENHBIX TpaHIIEIX U paguycax MeHee 200 M HEOOXOOUMO
MPOU3BOINTH CMSITYEHHME MPOIOIBHOTO YKIOHA Ha BemunHy Ai (%/o0):

Ai=3020=R
200

ITonepeuHsbIil YKIOH aBTOAOPOTU OMPENENSETCS TUTIOM TOPOXHOTO T0-
KPBITUSI, IIAPUHON, BOAOTPOHUILIAEMOCTBIO, CKOPOCTBIO NBUXEHUS U CO-
craistet 20—40 /0.

ITpononbHBI YKJIOH BPEMEHHBIX AOPOT MPUHUMAETCS B Mpeaesax
60—80 %/ 00- IIp1 IBMKEHUM B Kapbepax TSAradeil ¢ mpuienamMmu v moaynpule-
HTaMU TOIbeM He TOJDKeH rpeBbImath 60 0/qq.

Pannyc ropr30oHTaIbHBIX KPUBBIX aBTOJOPOT B 3HAYUTEBHOU CTENEeHU
BJIUSIET HA CKOPOCTh ABUXEHUS U YCTOMYMBOCTb aBTOMOOWIS PU ABVKEHU U
Ha KPUBBIX YYaCTKaX TOPOTH.

MuHUMaTbHBIE PAAAYCHl KPUBBIX (M) IJISI aBTOCAMOCBAJIOB PAa3IUYHON
TPY30IMOJBEMHOCTH IPUBEAEHBI B maba. 4. 10.

HpOC3)KaH HacCTb ITIOJYCTAIMOHAPHBIX W CTAIMOHAPHBLIX OJOPOr MMECT
JOPOXKHYIO OACXKAY N3 HCCKOJIbKNX KOHCTPYKTUBHBIX CJIOCB.
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Tabnnya 4.10

Paguyc KpuBbIX, M, NpU rPy30N0AbEMHOCTM aBTOCaMOCBana, T

[lopoxHble ycnosus
10-20 25-30 40-55 70-80 110-120 170-180

[TOCTOSAHHbIE JOPOrK B Kapbepe 30 50-60 | 50-60 | 50-60 50-60 50-60

CepnaHTUHHbIE 1 FPY30BbIE KPUBbIE 15-20 | 20-30 | 30-35 | 35-40 35-10 40-45

BpemeHHble aBTOLOPOrM B Kapbepe 10-12 | 12-15 | 12-15 | 15-20 17-20 20-25

[NeTnesble LOPOrM NOL NOrPy3Ky 8-10 10-11 12-13 12-14 14-15 18-20

BepxHuti cioit TOpoXXHOM 0JeX bl (TOKPBITUE) COCTOUT U3 CII0SI U3HOCA,
MEepUOUYECKA BO30OHOBISIEMOrO MO MEpe €ro UCTUPAHUSI, U OCHOBHOTO
CJ1051, OTIPEIEIISIONIETO IKCILTyaTallMOHHbIE CBOMCTBA MOKPHITHUS.

Hecyiast yactb JOpOoKHOM 0feX bl (OCHOBaHUE) 00ECIIEYNBAET COBMEC-
THO C TTOKPBITUEM Mepeaady Harpy30K Ha MOJCTUIAIOIIUIA CIOU WX HEeMo-
CPEACTBEHHO Ha TPYHT 3€MJISTHOTO TTOJIOTHA.

HwvxHuiA KOHCTPYKTUBHBIN CIOUM JOPOKHOMN OAEXKbI BBITIOJIHSIET HAPSIAY
C Tepenavyeil Harpy3oK Ha 3eMJITHOE TOJIOTHO Takke (DYHKIWMHA MOpO303a-
IIUTHOTO, APEHUPYIOIIETO, BHIPABHUBAIOIIIETO U IPYTUX CIOEB.

Cnou onmexapl pacroiaraloT Mo MPUHIUITY CHUXEHUS UX NPOYHOCTHU
B COOTBETCTBUY C YMEHBIIEHUEM HAIPSKEHUN MO TIyOuHe.

PaznuuaroT AOpOXHBIE TOKPBHITUSI YCOBEPIIEHCTBOBAHHBIE (KANUTAJb-
HbIe U OOJIETYEHHBIE), MepexoaHble U Hu3lme. K ycoBeplieHCTBOBAHHBIM
KanuTaJIbHbIM TOKPBITUSIM OTHOCSITCS LIEMEHTOOETOHHBbIE (MOHOJUTHBIE
U cbopHbIe) U acGhaabTOOETOHHBIE, YKIANAbIBAEMbIE B TOPSTYEM COCTOSIHUU,
U3 TPOYHBIX IEOEHOYHBIX MaTepUAIOB, 00PaOOTaHHBIX BSI3KUMU OUTyMaMU.

K ycoBeplieHCTBOBAaHHBIM OOJIETYEHHBIM OTHOCSITCSI TIOKPBITUST U3 IIE-
OEHOYHBIX ¥ TPABUIHBIX MAaTEPUAJIOB, OOPAOOTaHHBIX XUJAKUMUA OPTaHUYEC-
KAMU BSKYIIIUMU MaTepuaiaMy, U3 XOJIOAHOTO ac(anbrodeToHa, U3 rpyHTa,
00pabOTaHHOTO BSIXKYIIUMU OUTYMaMMU.

K mepexonHbIM TOKPBITUSIM OTHOCAT IIEOEHOYHBIE U3 KAMEHHBIX MaTe-
pUAJIOB U IIIJTaKa, TPYHTOIIEOEHOUHbBIE U TPaBUITHBIE, U3 TPYHTOB Y MECTHBIX
CJ1a0bIX MUHEPAJTBbHBIX MATepUAIOB, OOPA0OTaHHBIX XUAKUMHU BSDKYIIUMU
OpraHMYeCKMMU BelllecTBaMU. [TOKPBITUS TEPEXOAHOTO TUTIA SIBJISIIOTCS OC-
HOBaHUSIMU [IJI1 yCOBEPLIEHCTBOBAHHBIX MOKPBITUM. HU3IMe noKpbITUS —
5TO TPYHTOBBIE, YKPETUIEHHBIE PA3IMYHBIMUA MECTHBIMU MaTepUalaMu.

Marepuaniamu 1Jis1 OCHOBaHUS CTyKaT 1Ie0eHb, TPYHTOIE0EHb, TPaBUlA,
TPYHT, 00paObOTaHHBIN BSIXKYIIUMU, a JJISI AOTOJTHUTETBHOTO CJIOSI — KPYITHO-
3€pPHUCTBINA TIECOK, TPAaBEJIMCThIE TPYHTHI, pa3npoOJieHHAass TOpHAas Mopona
U IpYTve MECTHbIE MAaTEPUAITHI.
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Ha BpeMeHHBIX 3a00HBIX U OTBAJIBHBIX JOPOTaX YCTPAUBACTCS OOBIYHO
OTHOCJIOWHAsT JOPOXHAS OJeXIa U3 BBIPOBHEHHOW TOPHON MacChl C MOA-
CBITIKOI 1IEOEHOYHOTO WM rpaBUifHOro Matepuaia. Jljisi BpeMEHHBIX Che3-
JIOB COCTMHUTEIIbHBIX U XO3SIHCTBEHHBIX TOPOT YCTPAUBAETCS OJHOCIOMHOE
TMOKPBITUE U3 TPABUS WIM B30PBAHHOU CKaJIbHON BCKPBIIIUA CIOEM B He-
CKOJIBKO JIECSITKOB CAaHTUMETPOB, KOTOpasi pa3paBHUBAETCS OyIbI03epaMu
U aBTOTpeNepaMU U YKAThIBAETCS ABVKYIIIMMUCS aBTOMOOUJIISIMU.

M3 KanuTaJIbHBIX MOKPBITUIA PACITPOCTPAHEHUE HALIUTHU XEJIe300€ TOHHbBIE
U LIEMEHTHBIE, KOTOPbIE 001a1al0T BBICOKOW U3HOCOCTOMKOCTBIO U YIOBJIET-
BOPUTEJBHBIMU XapaKTEPUCTUKAMMU T10 CLETUICHUIO.

TonuHa TakyX MOKPHITUI MPUHUMAETCS B 3aBUCMMOCTU OT OCEBOW Ha-
rpy3ku: 100—120 kH (MammHs! Tina KpA3) — 22 cm; 1o 340 kH (benA3-540A,
benA3-75401 , benA3-7510) — 29—39 cm; no 480 kH (benA3-548A,
benA3-548C, benA3-7525) — 40— 45 cm; 1o 760 kH (benA3-54915,
benA3-549C) — 48—58 cm.

HwvxHuit citoii Takux AOpOT BBIMTOJHAIOT U3 MecKa, paKyllleYHUKa, 11e0-
H$I, METAJUTypTAYECKOTO 1IJIAKa, TECYaHO-TPABUMHOI MACCHhI, a TAKXKE U3 TIO-
ponbl, 00pabOTaHHON OUTYMOM WM LIEMEHTOM. TOJIIMHA MOACTUIAIOIIETO
CJI081 JOJKHA OBITh HE MeHee 15 cM.

151 yMEHBbILIEHUST TEMITEPATYPHBIX HAMIPSDKEHUN 1IeMEHTO-OeTOHHBIE T0-
KDBITUS YCTPAMBAIOT M3 OTIAETBHBIX IUTAT (JUTMHOM 6—9 M), pa3neeHHbIX MEXITY
cO0OI1 IIBaMU CXaTHs1, B KOTOPbIE BCTABJISIIOT YIPYIHie IPOKIIANKH, U paclliipe-
HUA (ycTaHaBIMBaeMble uepe3 15—20 M), 3anrBaeMble OUTYMHBIMU MaCTUKAMU.

KpoMKku 1 yriibl TIUT YCUIUMBAIOT CTAIBHOW apMaTypoil, BHYTPb IUIUTHI
3aKJIaJbIBAIOT METAUTMYECKUE CETKU.

PacmipocTpaHeHbl Ha Kapbepax MOHOJUTHBIE IIEMEHTO-OETOHHBIE II0-
KPBITUS (U3TOTOBJISIEMbIE HA MECTE U3 MOHOJIUTHOTO OETOHA, MOAPSIIHBIMU
JIOPOXHO-CTPOUTEIBbHBIMU OPTaHU3ALUSMU).

st aBTOCaMOCBajioB TIpy30noabeMHOCThI0O 110—180 T ¢ BBICOKUMU
Harpy3kaMy Ha OCbh LIeJIeCO00pa3HO YCTPOWCTBO MOKPHITUI HOBOTO TUIA —
1LIeMEHTO-0ETOHHBIX U3 CTpyHOOeTOHA. [Ipy 5TOM TOIIIMHA UX Pe3KO CHUXA-
eTCsl M COCTaBJISIET IJIST MaIlIMH rpy3oroabeMHocThIo 110—180 T 60—70 cMm.

AchanbTo6eTOHHBIE TOKPBITUS YIOBIETBOPUTEIBLHO PA0OTAIOT MIPU JBU-
XKEHUM aBTOMOOWIEH Tpy30M0IbEMHOCTBIO MEHee 25 T.

[Tonmyunnn pacnipocTpaHeHHWe Ha Kapbepax OJHO- U ABYXCIOWHBIE TTO-
KPBITUS U3 KAMEHHBIX MaTe€pUajioB. IEOEHOYHbIE, TPYHTOLIEOEHOUHbBIE U
rpaBuiiHble. B IBYXCIOWHOU OfeXIe BEpXHUIl CIOW yCTAaHABIWUBAETCS W3
JpobjeHoro 1ebHsI, TpaBUsl BBICOKOTO KayecTBa, OTXOJOB OOOTAIlEHUS.
TonmmHa Takux ofexa Mpyu AKCIUTyaTallii aBTOMOOWIIE Tpy30TOIbEMHOC-
Tb10 110—180 T mpeBsimIaer 1 M.
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[lleGeHOUHBIE ¥ TPAaBUITHBIE OEKIIBI YIOBIETBOPUTEIBHO PabOTAIOT TIPU
YKJIaIKe CBEpXY MOKPBITUI U3 IIEOHS M rpaBusi, 00pabOTaHHBIX YEPHBIMU
BSDKYIIMMM, TIPEIOXPAHSIONMMA TOPOXHYIO OAECXKIYy OT pa3pylieHus
Y TIPeIOTBPAIIAIOIIMMY 00pa30BaHUE MbLIN.

Ipoe3sxas yacTh aBTOMOOMIBHBIX TOPOT Ha TPAHCTIOPTHBIX OepMax 6op-
Ta Kapbepa OTPaKaaeTcs y MPU3MBbl OOPYIIEHUST TTPEIOXPAHUTEIEHBIMUA CO-
OPYXEHMSIMM B BUJI€ OPMEHTUPYIOIIETO WJIM YICPKUBAIOIIETO MOPOIHOTO
BaJla WJIM OTKJIOHSIOIIETO aHKEPHOIO XKeJIe3006TOHHOTO coopykeHus. s
WX pa3MElIeHUs TpeaycMaTpUBaeTCs MoJioca B MEpBOM ciydae 3—4 M,
BO BTOpoM — 6—10 M, B TpeTbeM — 1—3 M.

Co cTopoHBI OTKOCa 60pTa Kapbepa IpeaycMaTpuBaeTcs TJIOLIaaKa
st coopa oceineit (0,5 M) u BogoorBoaHass kaHaBa (0,5 M). O60YMHBI
¢ 00oux OOPTOB Mpoe3Xkeil yacTu noporu Ha 6epMme npuHumalorcs ot 0,5
no 1,5 M.

BpemenHbIe TOpOTH HE UMEIOT HUXKHETO
CTPOEHMUSI U MOIITHOTO MOKPbITHS. B Kapbe-
p€ M Ha OTBaJIaX UX MPOKIAIBIBAIOT OYIbI0-
3epaMU C TIOACBHINKON IIEOEHKON U3 pPhIX-
JIBIX TIOPOJ, CO c1aboii Hecyllel CnocoOHOC-
ThlO TOJIIMHON 30 CM, Ha TUIOTHBIX M MO-
JIyCKJIbHBIX TTOpoAax— 25 CM, Ha CKaJIbHbIX
nopogax — 20 ¢cM ¢ yIJIOTHEHWEM BUOPO-
Katkamu (puc. 4.20).

Ha BpeMeHHBIX Hoporax (a Takxke mpu
Puc. 4.20. Bubpokatok YCTPOWCTBE JOPOT B XOJIOJTHOE BpeMS rofa

W Ha HEYCTOWMYMBBIX TPYHTax) IL€JIECO00-
Pa3HO YCTPOMCTBO XKeNe300€TOHHBIX MOKPHITUNA (CIIOLIHBIX WJIN KOJEk-
HBIX).

IporyckHas crtoco6HOCTH Ttostock [1 (aBTOMOOWMITB/9) aBTOJOPOTH B O -

HOM HarpaBJIeHUN

_ 60 _1000v
Kt K.S

rae K; =1,2+1,75 — K03 OULHMEHT HEPABHOMEPHOCTH JBUXKEHUA;
ty — UHTEPBAJI BPEMEHU MEXITy aBTOMOOWISIMU, MUH;
S — MHTEpBaJI MeXIy aBTOCAMOCBAJIaMU, M

2
520,278 +— XAV
P 1000y, + o, +1)

rae f, = 1+2 ¢ — BpeMs peakK BOAUTENA U BPEMs TIPUBENCHUST TOPMO30B
B ICUCTBUE;
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Y — K09GbOUIMEHT, YIUTHIBAIOIIMI MHEPLMIO BpALIAOIIUXCS Macc aB-
TOMOOWJSA (Is1 aBTOMOOWJIEH C TMAPOMEXaHUYECKOW TpaHCMUCCHUEN
npu avxeHuu ¢ rpy3oM Y = 0,03+0,01; mpu ABMKEHUN MOPOXKHIKOM
v = 0,085+0,07; st aBTOMOOMIIEN C BIIEKTPOMEXaHNYECKOW TPAHCMHUC-
cueit y = 0,1+0,15);

v = 0,2+0, 25 — k03O PULMEHT CUEIIIEHNS KOJIEC C JOPOTOH TpU TOP-
MOXCHUH,

®, — YIEIbHOE OCHOBHOE COINpPOTHUBIEHHE IBUXKEHUIO aBTOMOOWIIS,
H/xH;

i — YKJIOH aBTOAOPOTH, °/0;

L,, — AJIMHA MAIlIVHBI, M.

3HaueHus yAeIbHOr0 OCHOBHOTO conpoTusieHus o, (H/kxH) nBrxenunto
MalIWH Ha I0POTax ¢ Pa3JIUYHBIMU MOKPBITUSMU NIPUBEACHBI HIXE:

[1aBHBIE OTKATOYHBIE JOPOTH C IMTOKPBITUEM:
6CTOHHI)IM, aC(baJ'[I)TO6eTOHHI>IM, TYAPOHU3UPOBAHHLIM,

00 oA £ o) (P 15-20
TPABUIHBIM . o ottt ettt e et et e et e et et eeenas 5-30
10 (10750 5 (e 15 03 1Y S 30—45

3abo0ifHbIe 1 OTBAJIbHBIE TOPOKHBIE TPYHTOBBIE TTPOE3/IbI:

YKATAHHBIEC B 3A005X . .ot v v e te ettt e e e it eeeeann 50-80
YKATAHHBIE HA OTBAMAX &+ 2 v v v ev e ee e et eeeeteeeeeeneanenns 1o 150
HEYKATAHHDBIC . . v vt v e e et et et e et e et eeeens 250—-300

[TpoBo3Hast crtocoOHOCTH (T/CYT) TOpoTH

M =&q,
ty
rae Ily — mpomyckHas CrocOOHOCTh OrPaHMYMBAIOLIETO Y4acTKa I0POrU
(aBTOMOOMIICH/CYT);
Jo=1,7-2 — Koo duLMeHT pe3epBa IPOITYCKHOI CIIOCOOHOCTH;
q — TPY30TOABEMHOCTD aBTOMOOWJIS, T.

Be3onacHoe paccTossHre MEXIY OBIDKYIIUMICSI aBTOMOOWIISIMU OTIpeie-
JISIETCSl pacCTOSIHMEM BUAUMMOCTHU He MeHee 50 M.

Cxema OBIDKCHUSI Ha TOPOTaxX B Kapbepe CTPOUTCS C YIETOM ITPaBOCTOPOH-
HETo TIPUMBIKAHUS K TJIIABHOM Tpacce TPy30II0TOKA OT PAOOYMX TOPU30HTOB OT-
Bajia 0e3 TepeceueH 1 BOBMOXKHOTO 00eCIIeUeHUSI IIOTOYHOCTY IBVKCHYS.
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4.19. TIOJIBUXKHOY COCTAB KAPLEPHOI'O ABTOTPAHCIIOPTA

ABTOTPaHCTIOPTHHIE CPEICTBA Ha KaphepaxX B HACTOSIIIIEE BPEeMsI TIPEICTaB-
JIEHbl aBTOCaMOCBaJIaMU TPy30IOABEMHOCTBIO OT 12 10 180 T oTeuecTBEHHO-
ro nipousBonctea u 110—250 T npoussoncta pupm CIIA, Kananei, Benu-
koOputanuu, Anonuu, [Bennn u [epmanuu. ABTOCaMOCBaIbl 060PYIOBaHbI
TUIPOTIONHLEMHMKAMMU JIJTS1 HAKJIOHA Ky30Ba Hazall Ipy pa3rpyske. Pamuychr pas-
BOpoTa oT 8,3 10 14 M, CKOPOCTb ABMXKEHMs 10 60 KM/4.

Benopycckuit aBToMOOVITBHBIH 3aBOI BBIITyCKaeT MOIM(DUKAITN CaMOCBAJIOB
C TUAPOMEXaHUUYECKOM 1 3IeKTOpOMEXaHWIECKOM TiepeaadyaMu (maoa. 4.11).

B rocrienHee BpeMst caMOCBaIbI OOJTBIIION IPY30TTOIBEMHOCTH 000PYIYIOT-
Cs1 vallle TUIPOMEXaHUIeCKO! Tepenadeii st o0ecriedeHusT TOCTaBKU TOPHOM
MAacCHI B Kapbepax ¢ OOJIBIIION TIIyOMHEI 110 Tpacce C 3aTSKHBIMU TTObEMaMU.

B Hacrostiiee Bpemst B CBSI3M € YBEJIMICHUEM 3aTa30BAHHOCTH OT OKCTUTya-
Tally aBTOTPAHCITOPTA Ha TIyOOKUX TOPU30HTAX KapbepOB M OTPaHUYEHUEM
B pacxofiax AM3eJbHOTO TOTUIMBA BO3POC MHTEPEC K MCITOIh30BAaHMIO Ha Ka-
pbepax TpoiieiiBo3oB. CoBpeMeHHBIE aBTOCAMOCBAJbI OOJBINON TPy30-
TTOABEMHOCTH C MOTOP-KOJIeCaMU BITOJIHE CITIOCOOHBI MCTIOTB30BaTh MUTAHNE
OT KOHTaKTHBIX MPUBOIOB Ha CTallMOHApHBIX ydacTKax Tpaccel. B CIIIA
dupmamu «FOHUT Pur» u «Babko» Au3eb-TpOUIeBO3bI BBIITYCKAIOTCS Ha
0a3ze CcepUiITHBIX aBTOCAMOCBAJIOB, PabOTAIOIMMX HA ITOCTOSHHOM TOKE.
B Anonun dupma «Komairy» BbIITyCKaeT AU3eIb-TPOJIEHBO3bl Ha 0ase
120-ToHHOTO caMocBaia, MUTAEMOTO IIepeMeHHBIM TOKOM. [IpuMeHeHue nu-
3eJIb-TPOJIJICIBO30B YBEJIMUMBAET TMPOU3BOAUTEIBHOCTh aBTOTPAHCIIOPTA
Ha 30%, NOBbBILLIAET CKOPOCTh Ha YKJIOHaX Ha 70%, mpu 3TOM SKOHOMMUSI TOII-
ymBa 1o 60%. Kananckast pupma «KBeGek Kapbep MalfHUT» 3a TON SKCIUTya-
Tanuu 22 IU3eTb-TPOJUIEBO30B OOJBIIION TPY30TIOEMHOCTH TIPU CPeaHEN
JUTMHE TPAHCIIOPTUPOBAHUS 2,5 M CHU3WIA PACXOJ AU3EIHHOTO TOTUTMBA
Ha 87% W yBeIMunIa IPOU3BOIUTEILHOCTb TPAHCIIOPTHBIX eMWHMII Ha 20%.

benA3oM pa3paboTaHbl TUIOBBIE AU3EIb-TPOJUIEHBO3BI-TOIYTPULICTIBI
rpy30noabeMHOCTBIO OT 60 10 125 T. CKOpOCTh ABUKEHUS IU3ETb-TPOJLIEH-
BO30B Ha TOPU30HTATLHOM yJYacTKe ITyTH COCTABJISIET TTPU MMUTAHUM OT KOH-
TaKTHOM ceTr 60 KM/4, OT IU3eTb-TeHEPATOPHON YCTAHOBKU — 15 KM/4.

B cBs131 ¢ poCTOM BBIEMOYHO-TTOTPY30YHOM TEXHUKU YBETMUUBACTCS TPY-
30TMOBEMHOCTh KaphepHBIX aBTocamocBaioB. Dupmoit «Bunki-KoHcTpak-
Topc» B CIIIA co3maH caMocBajl rpy30noabeMHOCTbIO 240 T ¢ nBUrateaeM
MoIrHocThI0 2207 KBT.

ITo naHHBIM 3apyOeXKHBIX CTPaH MPOU3BOAUTENbHOCTD 150-TOHHBIX aBTO-
camocBajioB Ha 30—50% Gonbiire, ueM 100-TOHHBIX, ¥ CE6ECTOMMOCTD TPAHC-
MOPTUPOBAHMS TOPHOI Macchl CHIXaeTcst Ha 20—25%.
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Tabnnya 4.11
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Puc. 4.22. Cxembl NoOfa41 aBT0CamMOCBanoB nof norpysky B 3a6on

JIBIDKEHUSI TIOPOKHETO CaMOCBasIa M 3KCKaBAaTOPHOM 3aXOIKU aBTOCAMOCBAIT
BBITIOJTHSIET TIETJICBOM WJIM TYITMKOBBIN Pa3BOPOT BHYTPU 3aXOIKH, a TIPU CO-
BIaJIeHUW HATIPABJICHUS MBUKEHUSI TIOPOKHETO CAMOCBaIa M 9KCKaBaTOPHOM
3aXOKMA aBTOCAMOCBAJT TIOJAETCS IO TIOTPY3KY 3aTHIM XOJOM TTOCJIE TYTIH-
KOBOTO Pa3BOpOTa BHYTPU 3aXOMKU.

Bo Bcex ciydasix momava caMocBaia JOJKHA OBITh TaKoW, YTOOBI TpH
MOTrpy3Ke KOBIII 3KCKaBaTOpa HE TIPOXOAMII HaJ KaOWMHOW BOMWTEINS, a Yroj
MOBOPOTA 3KCKABATOPa OT 320051 ObLJT MUHUMAJIBHBIN.

BcrencTBue BICOKOW CTOMMOCTY aBTOTPAHCIIOPTHBIX CPENCTB €T0 TPO-
CTOM, KaK U TPOCTOU BBIEMOYHO-TIOTPY30YHON TEXHUKH, JOKHBI OBITH
MUHUMATBHBIMU. TSI X YMEHBIIIEHUs Ha Kapbepax MCIIONB3YIOT Ba BUIA
opraHu3aiuu paboT aBTOTPAHCIIOPTA: C 3aKPETUIEHNEM OIPeeIEeHHOTO KO-
JITYECTBA CAMOCBAJIOB 32 9KCKAaBaTOPOM B TEUEHME CMEHBI U 0€3 3aKpEeTUICHUS
¢ TIoflaveil MalHbBI TIOJT TIOTPY3KY KaXKIbIi pa3 1o KOMaH/Ie ANCTeTdepa.

Opranuzanust paboThl aBTOTPAHCIIOPTA MPU 3aKPETICHUH 32 9KCKaBaTO-
pamMu HauboJiee TIpocTasi U 00ecreuruBaeT OOJIbIIYIO TTPOU3BOAUTEILHOCTD,
HO €€ MpUMEeHEHNEe BO3MOXKXHO TTPY HAIEKHON paboTe BHIEMOYHO-TIOTPY304-
HOI, OTBaIo0Opa3yoIIeil TEXHUKU IS TEPEBO3KM BCKPBIITHBIX TTOPOT
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Y OJTHOPOJTHOTO TT0 COCTaBY MOJIE3HOTO UCKOMAEMOr 0. YIpaBiieHue 6e3 3aKpern-
JIEHWST MapIIpyTOB aBTOCAMOCBAJIOB OCYIIECTBIISIETCS C TOMOIIBIO aBTOMATH-
YECKOW CUCTEMBI, BKITIOYAIONIEH CpeACTBa Mofayu MH(MOPMALIMK O COCTOSTHUA
5KCKaBaTOPOB, KaXJIOr0 aBTOCAMOCBaJa, CPEeACTBA Mepeaayd KOMaH BOAM-
TEJISIM U 3JIEKTPOHHO-BBIYMCIIUTETbHYIO MalMHy. OHM TTPUMEHSIIOTCST B Ka-
pbepax, rae TpebyeTcs yCpeaTHEeHUEe PYyIbl, MOCTyIMaIllell Ha 000raTUTEb-
Hy10 (pabpuKy U3 3a00€B C pa3HbIM Ka4eCTBOM PY/IbI.
B HacTosiiiee BpeMs cO31aHO HECKOIBKO TaKUX cUCTeM. [IpuHIMIT Ux pa-
OOTHI 3aKJTIOYAETCS B TOM, YTO Yy JAMCIIETYEpa HAKAIUTUBAETC MHMOPMALIKS
0 COCTOSIHUY TOTPY3KU CAMOCBAJIOB B KaXIOM 3a00€, KOJTUYECTBE OTIPYXKEH-
HO py/Ibl ONPENEIEHHOTO KAYeCTBa C Havyajla CMEHBI U MPU MOAXO0JIE MOPOXHSI -
Ka-caMocBajia K KOHTPOJIBHOMY IyHKTY Yy Kapbepa BBICBEUMBAHUEM HOMEpPA
5KCKaBaTOpa Ha ITyJIkTe BOAUTEb MTOJIyYaeT HarpaBieHue ABvxkenus. [Ipu mo-
Jladye Ha pas3rpy3Ky aBTOCAMOCBAT C YOI B3BEIIMBAETCS, P 3TOM aBTOMATH -
YECKM CUWTHIBACTCS €TO YCIOBHBIA HOMEp W TepeqaeTcs B 3allOMUHAIOIIEe
ycrporicteo OBM BMecTe ¢ BeCOM M Ka4eCTBOM JTIOCTABJIEHHOW PY/IbI.
OddexTuBHOCTh pabOTHI ABTOTPAHCIIOPTA HA Kapbhepe 3aBUCUT OT COCTO-
STHUSI aBTOAOPOL. [{J11 00CIy>KMBaHUS JOPOT HA Kapbepax, PEMOHTAa U CTPOU-
TEJIbCTBA HOBBIX NPEAYCMATPUBAETCS CIEAATbHAS MOPOXHAas Clyx0a.
OO0cnyxuBaHve JOPOTU BKJIIOYAET:
<> MOCTOSTHHOE MaTPYJIMPOBaHKE JOPOT OBICTPOXOJHBIMU OyJIbI03epaMU
Ha TTHEBMOXO/Y UTSI yIAJIEHUST C TIOBEPXHOCTU OCBHITIABIIIMXCS C KY30-
BOB KYCKOB TTOPOJIBI;

<> MepUOANYECKYIO MOCKITKY IIIeOHEeM U YIIJIOTHEHUE JOPOTH BUOPOKAT-
KOM [IJIsl COXpaHEeHUS ee TTpouIIs;

<> 3a4MCTKY MTOBEPXHOCTH 3a00€B OT MPOCHINU OYJIbI03EPAMU;

<> OYNCTKY BOJIOOTBOJHBIX KAHAB TIOCTOSTHHBIX JTOPOT;

<> MJIaHMPOBKY BPEMEHHBIX TIOPOT B Kaphepe 1 Ha OTBaJIaxX Tpeiiepamu;

<> MOJTMB TOPOT PaCTBOPAMU JIJISI TTOABJICHUST TIBUIH B JIETHEE BpEMS CITe-

IMATBHBIMY KaphePHBIMU TTOJIMBAIBHBIMYA MAIIMTHAMU;

<> MOCBIMIAHUE TIECKOM MOBEPXHOCTU TOPOTY BO BPeMsI TOJIOJIENA TTECKO-

pa30pbI3roBaTeIsIMU.

CTpouTEeNbCTBO HOBBIX OPOT IO MEpe Pa3BUTHUS Kapbepa TUTaHUPYeTCS
BMecTe ¢ TOpHbIMU pabotamMu. CoopyKeHre OCHOBAHUS JOPOTY BHITIOJTHSIET-
Cs DKCIUTYyaTallMOHHOW TOpPHOW TexHuKoil. [IpoduimpoBka MOBEPXHOCTH
JIOPOTH, COOPYXXEHHE BOJOOTBOMHBIX KaHAaB Ha CTAlIMOHAPHBIX yJacTKax
TpacChl, TOKPHITHE BBHITTOTHSIIOTCS aBTOJOPOXKHOM Ciryk0o0ii. st obecrieve-
HUS eOHEM, TTIECKOM U OETOHOM TIPEayCMaTPUBAIOTCS TPOOUITHLHO-COPTH-
POBOYHBIN ¥ paCTBOPHBIN Y3JIbl. B KadecTBe 1m1eOHsI MOXET MCITOIb30BaThCS
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TOpoJia BCKPHIIIK WU JOObIBaeMble Ha CIIEIIMAbHBIX Kapbepax MPOYHbIE
ropojsl. Ha kaphepax ¢ BEYHOMEP3TBIMU MTOJTYCKATbHBIMU TTIOPOIAMU B JIET-
Hee BpeMs Ul TIpelOXpaHEeHUs] OTTauBaHUSI MEP3JIOTHl W YMEHBIICHUS
Ha Hee TMHAMUYECKON Harpy3Ku OT KOJIEC OOJBIITNX aBTOCAMOCBAJIOB HEOO-
XOIMMO TIOKPBITHE JTOPOT MOIIHBIM CIIOEM IIeOHST.

OO0cmyXuBaHUE aBTOTIAPKa OCYIIECTBIISIETCS B CTICIIUATBHBIX TIOMETICHU -
SIX aBTOXO3$11CTBA Ha MpoMIIomanke. OHO TIpeycMaTpuBaeT KOHTPOJIb CUC-
TEM aBTOCAMOCBAJIOB M TEKYIIIMII PEMOHT Ha JIMHUU, TPOMDWIAKTUKY, TIIIaHO-
BBl ¥ KAITUTAJILHBIN PEMOHT Y3JIOB B CIIEIINATU3UPOBAHHBIX MAaCTEPCKUX.

4.21. PACYET TAPAMETPOB 1 ITPOM3BOJANTEJIBHOCTU
ABTOMOBWJIbHOI'O TPAHCIIOPTA

PacueT mapaMeTpoB aBTOTpaHCIIOPTa B KOHKPETHBIX TOPHOTEXHUIECKUX
YCJIOBUSIX TIPOU3BOAMTCS B CIIEMYIOIIEM TTOPSIAKE: BEIOMPAETCST TUT cCaMOCBa-
Ja (maba. 4.12), 3aTeM pacCUUTHIBA€TCS CKOPOCTD ABUXEHUS, BpeMsI IOTPy3-
KU, IBVMKEHUSI, peiica v mapK MallvH.

Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

5>L1p>3 Tabnmya 4.12
1<Ltp>15 3>L1p>15 5>L1p>3
JKcKaBaTopbl 3
BMECTUMOGTBIO KOBLUIA, MO HacbinHasi nnoTHOCTb TPaHCNOPTHPYEMbIX nopog, T/ M
13 13 13

[o 2 13-15T1 151 18-20 1

3,2 15201 20T 30T
20401

5 40-120 7 40-507
8 40-70 1 707 1001
12,5 70-100 T 100 T 120 7
20 100-130 1 130 1 20T

CKopocTh aBTOCaMOCBajia I KaXJIOTO Yy9acTKa TPAacChl OMPEAeIsIeTCs
10 AMHAMWYECKOM XapaKTEPUCTUKE CaMOoCBaja WK ITo opMyie

, 600N
F T ‘o.M’

F, =1000P,,, ;
Poy = key P,
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rae N — MOIIHOCTb Au3enisi, KBT;
T — KITJI TpancMuccnu (1ipu Mexanndeckol nepenave 0,72—0,82, pu run-
poMexanudeckoii 0,7—0,72, ripu anekrpomexanndeckoit 0,69—0,71);
Moy — K03hdULIMEHT 0TOOPAa MOLIHOCTH HA BCIIOMOTATE/IbHbIE YCTPOIA-
CTBa aBTOMOOWJIS;
F, — xacarenbHas cuia Tru, KH;
P, — cuennoii Bec camocsana, KH;
Y — KO3(pDULIMEHT CLUEIIEHNS KOJIEC C JOPOTOH (maba. 4. 13);
P — monHas macca aBTOMOOWIIS, T;
g — YCKOpEHHe CBOGOIHOTO MageHus, M/c?
ke — KOS(M@ULIMEHT CIIEMTHOTO Beca:
Kon€cHas (DOpMyJIa CaMoCBalIa . .. ........... 4x2, 4x4, 6x2, 6x4, 8x4;
KO9(PGULMEHT CLIETTHOTO BECA K¢y « v v v v v ve e . 0,65, 1,0,0,4,0,7,0,5.

Tabnmya 4.13

MokpbiTHe
HAoporu Cyxoe Mokpoe 3arpAsHénHoe Jo-
HOpOXHOE AOpoXHoE poxHoe

MocToAHHBIE C NOKPLITHEM:

LLIe6EHOYHbIM C NOBEPXHOCTHON 06PabOTKOI 0,57-0,75 0,43-0,55 04
achansToBbIM 0,7 0,45 0,25
achansTo6eTOHHLIM 1 GETOHHBIM 0,7 0,45 0,3

BpemeHHble:
3a060/iHble YKaTaHHbIE NPOE3Abl 0,6 0,4-0,5 -
0TBaNbHbIE YKATaHHbIE NPOe3fabl 0,4-0,58 0,2-0,34 -

Mpumeyanne. Ha pnoporax, NOKpPbITbIX CHErOM, KO3 ULMEHT cuenneHus cHmkaetcs go 0,2-0,3; npu ro-

nonéae no 0,15-0,2.

Ha 3a000iHBIX U OTBaJbHBIX MYTSIX MpaBUJIaMU O6E€30MMaCHOCTU CKOPOCTh
orpaHnuuBaetrcsa 10 15—20 km/4. Ha Tpacce Bo3MOXXHasi CKOPOCTb JIBYKE-
HUS aBTOCAMOCBaja OrPaHUYMBAETCS IJIMHON TOPMO3HOTO MYyTH MPU IKC-
TPEHHOM TOPMOXEHUHU, KOTOpasi AOJKHA ObITh HE MEHEE PACCTOSIHUSI BUIM -
moctH (20—100 m). ITpu paccTossHUM BUAMMOCTUA MeHbIlEe yeM 20 M IBUXKe-
HHUE CAMOCBAJIOB HE TOITYyCKAETCS.

TopMo3HOI yTh camocBaja

_ 39014y v?
, +i+1000y,

TII€ Y — HACBITHAS TUIOTHOCTb TOPHBIX TTOPO]I, /M (cm. maba. 4.12);
®, — OCHOBHOE CONpoTHBIIeHUE ABrxeHuto, H/kH;
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i — YKJIOH 10poru °/o.;
Yr — KOOGOUIMEHT CHETIIEHNST KOJIEC € OPOTOM TIPH TOPMOKEHHH.

MakcuMabHbIN YKJIOH, KOTOPBI MOXET MPeoaoJieTh caMoCBal 0e3 yue-
Ta COMPOTUBIICHUS BO3MYIITHOW CPEIbI

(F,—o0,P)g
p .
ITpou3BOAUTENBHOCTh aBTOTPAHCIIOPTA 3aBUCUT OT €r0 TPY30MOIbEM-
HOCTU M CKOPOCTU JBUXKEHUS.
ITpou3BOAUTENBHOCTH AaBTOCAMOCBAJIOB:
TexHuueckast (T/9)

lmax_

0, = Gnk;
SKCIUTyaTalMoHHas (T/cMm)
QCM = QtTCMkl/[’

rie G — rpy30MnoAbeMHOCTb aBTOCAMOCBAA, T;
1 — 9UCIIO PeiicoB B Yac;
k= 0,9+0,95 — Koa(DGULMEHT UCTTONB30BaHUS TPY30IIOABEMHOCTH

1
k=<2
"G

rme Q' — Macca rpysa B Ky30Be aBTOCAaMOCBaJIa, T;
T\ — IUTUTEIBHOCTh CMEHBI, Y;
k,; — K03bGOUIINEHT NCIIOTB30BaHNSI CAMOCBAJIa B CMEHY.

Yucio peI‘/’ICOB B 49aC 3aBUCUT OT IMPOAOJIKUTCIIbHOCTH peI?'Ica, 9
I =ty T hyp T hnop T 1y,

TIe #; — BpeMs MOTpy3KH 9KCKaBaTOPOM OTHOTO aBTOCAaMOCBaIa, U;

E

t ==a,
Y
t
E, — BMeCTUMOCTb Ky30Ba aBTOCaMOCBaJIa, M
O, — TexHMYecKasl IPOU3BOAUTEILHOCTb 3KCKABaTOPa, M3/u;
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= (0,017—0,02) u — Bpems pa3rpy3Ku aBTOCaMOCBaJIa;
frp ¥ fyop — BPEMS IBMXKEHUS IPYKEHOTO M TIOPOXKHETO CaMOCBAJIOB, 4,

t =k 5& t =k @l-
Py Cmop Tpy
Tp nop

Lyp, Lyop — IUTMHA TIYTH B TPY30BOM M TTOPOKHEM HATPABICHNUH, KM;
Vips Vitop — CKOPOCT IBIKEHMSI aBTOCAMOCBAJIA C TPY30M M ITOPOXKHETO, KM/4;
kp = 1,1 — Koo(pHULMEHT, YUUTHIBAIOLINI PA3TOH U TOPMOXEHHE aBTO-
caMocCBaa;

ty = (0,017—0,05) ¥ — Bpemsd, 3aTpadyruBacéMOe Ha MaHEBpHI B 3a00€
U TIYHKTE Pa3rpy3Ku.

TomoBasi TPOM3BOAMTETLHOCTH ABTOCAMOCBAJIOB OTPEIENISIETCSI UCXOMS
M3 CMCHHOI IIPOU3BOOUTEILHOCTH, KO3(P(PUIIMEHTa TEXHUYECKOM TOTOB-
HOCTH M peXXmMa paboThI Kapbepa (T/49):

Qroz[ = Ocum Nrop frr

rae Npog — YUCIO pPabounX CMEH B IOJ;
trr — KO3(OOUIMEHT TEXHUYECKON TOTOBHOCTH TIO CYyTOYHOMY PEXUAMY
9KCIUTyaTaluu.

KonuuectBo aBTOCAMOCBaJIOB, Heo0XoauMoe s OﬁCJ'IY)KI/IBaHI/IH OOHOTO
9KCKaBaTopa

N=
tl'l

JIOJKHO OBITh LIEJIbIM, OKPYIJIEHHE B MEHBIITYIO CTOPOHY BEJET K ITPOCTOIO 3KC-
KaBaTopa, B OOJIBIIYIO — aBTOCAMOCBANIOB. [1pu pacuere yncia aBTOCaMOCBaIOB
HEo0XOIMMO YYUTHIBaTh, YTO MUHUMAJIbHOE COOTHOLIEHHE MEKITY BMECTUMOCTbIO
KOBILIA 3KCKABATOPA U BMECTUMOCTBIO KY30Ba ABTOCAMOCBAJIA HE MEHee TPeX.

Pabounii mapk aBTocaMmOCBajIoB JOJKEH 00€CIIeUUTh HEOOXOAMMBII IPy30-
000pOT Kapbepa

N — I/I/mkn .
QCM nCM

WNHBeHTapHBIN TTapK

u

NN
kT
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rne Wi, — Tpy30000pOT Kapbepa B CYTKU B T HACBIITHOTO BECa;
ky = 1,1 — xoa(duimeHT paboTh TPAHCTIOPTA;
Ncy — YUCTIO CMEH B CYTKWU;
t; = 0,7+0,9 — x03hGUIIMEHT TEXHUYECKON TOTOBHOCTH aBTOMapKa, T.€.
OTHOIIIEHUE TEXHUYECKU UCTIPABHBIX MAIIMH K MHBEHTAPHOMY TIapKy.

OCHOBHBIM HampaBJIeHUEM COBEPIIEHCTBOBAHUSI aBTOMOOWMJIHLHOTO
TPaHCIIOPTAa SIBJIIETCS YBEIWUYEHUE €T0 TPY30TOABbEMHOCTA M HAIEKHOCTHU
paboThl, yMEHBIIIEHNE BBIOpOca B aTMOcGhepy BPEIHBIX KOMIIOHEHTOB BbI-
XJIOTTHBIX Ta30B.

YBenmueHne HameXKHOCTH pabOThl aBTOCAMOCBAJIOB Pa3BMBAETCST B JBYX
HATpaBJIEHUSIX — COBEPIIEHCTBOBAHNE KOHCTPYKIIMI MalllUH W UX y3JIOB U
yAydIlIeHne MTOPOXHBIX yciaoBuid. s ymMeHbIleHUs BBIOpoca B aTMocdepy
BPEIHBIX KOMITOHEHTOB TTPUMEHSIIOT Pa3IMyHble KOHCTPYKIIUU TIOTJIOTUTE-
JIeW WJIM TOXKUTATeNIel BBIXJIOMHBIX ra30B. K yMeHbIIIeHNIO 3ara30BaHHOCTH
B Kapbepe BeleT MPUMEHEeHNE Ta30TypOMHHBIX IBUTATENIEH U TPOJUICBO30B.
OmHUM 13 KOPEHHBIX ITyTell yMEHBIIIEHUSI 3aTa30BAHHOCTH SIBJISIETCS TIPUME-
HEHUE B Ka4eCTBE TOTIIMBA CXKIKEHHBIX TOPIOYMX Ta30B, CKUTAHNE KOTOPBIX
HE JaeT BPeIHBIX BEIOPOCOB B aTMOcdhepy.

4.22. TPAHCIIOPTUPOBAHUE TOPHO MACCBHI 3 KAPBEPA
IOABEMHUKAMMU

IMombeMHUK — 3TO OJWH W3 BUAOB TPAHCIIOPTA, KOTOPBII 00ECIIeYnBaEeT
MOJBbEM TOPHOU MacChl MO KpaTyallleMy paccTOsiHUIO. PacmpocTpaHeHbI
MOJBEMHUKYU KAHATHBIE — CKUTIOBBIE, KJIETEBbIE, KAHATHO-aBTOMOOHJIbHBIE,
CaMOXOJHBIE.

CKUIIBbI TPUMEHSIOTCS AJIS1 HObeMa TOPHOI MacChl C TITyOOKHUX TOPU30H-
TOB KapbhepOB C PABHUHHON MOBEPXHOCTHIO WIU CITyCKa €€ ¢ paboyux ropu-
30HTOB JIO0 TOCHOJCTBYIOIIEN TOBEPXHOCTH.

CKOpocCTh IBVDKEHUST CKUTIOB mocTturaeT 8,5 m/c. Tpacca ckuma mpsiMo-
JIMHEWHas oA JIIoobIM yrioM (10 90°) mpu pacrooXeHUN €€ B BepTUKAJb-
HOM CTBOJIE, UTO OOECTeUMBAET NOCTABKY TOPHON MaccChl MO KpaTdaiuieMmy
PaCCTOSTHUIO.

CKuII 3arpyxaeTcsl Ha Ieperpy304HOM MYHKTE B Kapbepe U3 aBTOMOOWIIb-
HOTO TPaHCIOPTA WIK U3 aBTOMOTPY3UYUKOB U Pa3TPyKaeTcsl ONMPOKUIbIBAHU -
€M Ha MOBEPXHOCTH B Meperpy30uHblii OyHkep. [1pu nepemeliieHuy CKUIoBo-
TO MTOIbEMA B CTBOJIE IOCTABKA TOPHOM MACCHI K CKUITY MOXET OCYILECTBISTh-
CS1 >KeJIE3HOIOPOXXHBIM TPAHCIIOPTOM B IITOJIBHE.
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Cxema nmobeMa OIpeeNIIeTCsl TPOU3BOAUTETBbHOCTBIO MogbeMa. OTHOCKH-
TOBOI MOABEM MPUMEHSIETCS MpU rpy3onoabeMHoctr ckumna 100—120 . Hau-
0osiee MPOM3BOAUTENBHBINA JBYXCKUIOBOK MombeM. [Ipy rpy30moabeMHOCTH
ckutoB 110 40 T 1 yrax nogbema 10 45° OHU NOABEIINBAIOTCS HA OMTHOM KaHa-
Te. [1pu Oobleii rPy30MOIEMHOCTH MTPUMEHSIETCS TTOJIBECKA CKUTIOB MHOTO-
KaHaTHas1 uim 61okoBas (puc. 4.23).

ITpou3BOAUTETBHOCTh CKUITOBOU YCTAHOBKM 3aBUCUT OT BMECTUMOCTHU
ckuna E. 1 opraHu3aiuu ero 3arpy3Ku (M3/a):

Oy =E kyn,

rne ky — KoahPUIIMEeHT, yIUTHIBAIOIINI HATIOJTHEHUE CKUTIA U pa3pbIXJIeHUE
TTIOPOJIHI;
1 — YUCTIO IIUKIIOB B Yac.

BpeMH UKIIa 1Jis1 OJHOCKHUIIOBOTO HOH'béMa
ty =ty + by iy Ty,

TIe f4; — BpeMsl TIOTPY3KH, U;
I — BPEM$1 Pa3rpy3KM CKMIIA, 4,
t; — BpeMsI ABIDKEHMSI CKUIA ¢
TPy30M, U;
t, — BpeMsI XOJIOCTOTO XOJia, 9.

Bpems uukia npu IBYXCKUIIO-
BOM MOABEME YMEHBIIIAETCS BCIIE/I-
CTBUE COBMEIIEHUS BPEMEHU I10-
TPY3KU OMHOIrO CKUIIA, Pa3rpy3Ku
IPYrOro M OTCYTCTBUS XOJIOCTOTO
Xona.

KneTbeBble MOABEMHUKM TIPU-
MEHSIOTCS U MOAbeMa TPAHCIIOP-

THBIX COCYIOB — 3JKEJIE3HOIOPOXK- %ﬁw
HBIX BarOHOB WJIA CaMOCBAaJIOB Ha
cneuManbHbIX TaT@opmax. Ioab-  Puc. 4.23. CxeMbl NOALEMHUKOB: @ — CKUMOBOMA,
€M U CIYCK KJIEThEBBIMU ITOIbEM- 0 — KaHaTHasi NofiBECKA CKUMOB; B —
HUKaMU TIPOM3BOAUTCA C KOHEY- KINEeTbeBOW; I — KAHATHO-aBTOMO6USIb-
HBIX CTAHLMKA WU TPOMEXYTOY- HbIN;

HBIX TOPU30HTOB. 1-4 — KOHCTPYKLMM NOABECKU CKMNa

TN
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KanatHO-aBTOMOOWIIb-
HbI MOABEMHUK 00ecTeyn-
BAeT MOIBEM TOPHON MaCChl
aBTOCAMOCBAJIOB T10 Tpacce
¢ mombemMoM 20—30° 6e3 me-
pETpy3Ku.

CaMOXOOHBIN CKHUITO-
BOI MOABEMHUK (puc. 4.24)
o0opyayeTcsl Ha TyCeHUY-
HOM XONIy W TIpEICTaBJISIET
Puc. 4.24.Camoxo[HbI CKUMNOBOW NOABEMHMK: C00011 yCTPOICTBO C IBYMS

1 — 9Kckasatop; 2 — NoAbEMHUK; 3 — aBTOCa- €MKOCTSIMM, KOTOpbIE I1O-

MOCBaJI. TMEPEMEHHO TTOJHUMAIOTCS

JiebenKoil Mo HaKJIOHHOM

pame. OH ucroab3yeTcs A5 nepeaayr ropHO MacChl ¢ TOPU30HTA HA TOPU-
30HT MPU LUKJINYHOM 3a00HOM TpaHCHOPTE.

4.23. TPABUTAIITMOHHAS TOCTABKA TOPHO MACCHI HA KAPHEPAX

Ha HaropHbIX Kapbepax MpUMEeHSIETCSI TPaBUTALIMOHHAST IOCTaBKa MOJIe3-
HOTO MCKOITaeMOro MO PydOCITyCKaM U pyAoCKaTaM.

Pynmockar nipencrasisieT coboii TpaHIIEeo, MPOJOXEHHYIO MO OTKOCY KOCO-
ropa nop yriiom 6osee 35°. Il1yOnHa TpaHILIeW 3aBUCUT OT peJibedha MOBEPXHOC-
i Kocoropa. [llupuHa TpaHuien onpeaeaseTcs KOIMIeCTBOM OJHOBPEMEHHO
Pa3TpyXaroIlMnXCcsl aBTOCAMOCBATIOB WJIW MOTPY3YUKOB Ha Pa3rpy304HON IUI0-
maake. JAHo TpaHuen B cadbix mopoaax dbyrepyercss MeTauioM. B HuxkHel
YACTU TPAHILIEW COOPYKAETCS HAKOMUTEIbHAS ILTONIaKa WIX OYHKEp, U3 KO-
TOPOTO MTPOU3BOJUTCS 3arpy3Ka pyAbl B CPEICTBA BHELITHETO TPAHCIIOPTA.

BricoTa Mexy ypOBHEM PA3rpy3Ku U MPUEMHOM TUIOIIAIKON 3aBUCUT OT
yIJIa HaKJIOHA pyI0cKaTa U XapaKTepa IMMOBEPXHOCTHU THA TPaHILIEN pyaocKaTa:

v2

ulg’

o€ v — CKOPOCTb ABMKCHUA KyCKa PYIbI, M/C;
w— KOB(l)(l)I/IHI/ICHT COIIPOTUBJICHUA IBUKCHUIO

u=+/1-kctgo;
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k — Ko3dpULIMEHT, aHATTOTMYHBIN KO3(POULIMEHTY TPESHUS TIPU IBIKE-
HWM TeJia TTI0 HAKJIOHHOM TUIOCKOCTH;

Ol — YTOJl HAKJTOHHOM YacTH pydocKara;

£ — YCKOpeHre CBOOOIHOIO NMajeHus, M/Cz.

BcnencrBue TOro, 4TO IMTOBEPXHOCTh OHA TPAHIIIEW pygocKaTa HE MOXKET
OBITh MICATBHOM, IBIKEHWE PYIBI IO HEMY CKAYKO00pa3HOE C YBEIMINBAO-
IIe¥ics aMIIUTYHIOM 10 Mepe IBYKCHMUS.

[Tpu 6oMBIIOI BBICOTE TPABUTAIIMOHHON TOCTABKM MOXKET OBIThH IIpHMe-
HeHa CTyrneH4YaTasi KOHCTPYKIMS pyaockara (puc. 4.25).

TexHonorust ero paboTHI 3aKJTIOYAETCS B CIEMYIONIEM: pasrpyxkaemasi 13
aBTOTpAHCIOpPTa pylda HaKaIUIMBAeTCSI IO YCTAHOBIICHHBIX OOBEMOB Ha
MPOMEXYTOUHON HAaKOMMTEIbHOM IUIOIIaAKe OTHOTO pyAdocKarTa, 3aTeM
nojaaya pyabl U3 3ab60€eB MepekITIoyaeTcs Ha APYroil pylocKaT, a B IEPBOM
TOTPY3UYNKOM IIPOU3BOIAUTCS TepPEeMEICHIE PYIbl N3 HaBaa BO BTOPYIO CTY-
neHb pynockara. [Ipy ocBOOOKIEHNN HAKOIUTEIBHON TUIOIMIAIKN TTIEPBOTO
pyaocKaTa IOTpy34YHK IIepeMeInaeTcs Ha HaKOIMMTEIBHYIO TUTOIIAAKY BTOPO-
To pygocKara, ITOTOK PyIbl U3 3a00¢B IEPEKITIOYACTCSI OITSITh Ha IIEPBBINA.
Takmm 00pa3oM, OCYIIECTBIISICTCST HETIPEPhIBHAS TPaBUTAIIMOHHAS TOCTaBKa
PYOBI C Kapbepa.
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Puc. 4.25. GTyneHYatbIid pyaockar Ans [OCTaBKM pydbl C HArOPHOTO Kapbepa
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Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

Bcenenctere omacHOCTH pabOTHI BHIEMOYHO-TTOTPY30YHOM TEXHUKY Ha Ha-
KOMUTEIBHOM TUTOIIAAKE TMPU TPAaBUTALIMOHHOW HOCTaBKE C Kapbepa MpH
OITHOCTYTIEHYaTOM HETIapHOM PYJOCKATE TPAHCIIOPT PY/IBI 11O PYyAOCKATaM U BbI-
€MKa €€ U3 HaBaJla HAKOMUTEIBHON EMKOCTH TTPOMU3BOIUTCS TTOTIEPEMEHHO.

Pynocnyck mpencrasisieT co0Oil MOA3EMHYIO0 BEPTUKATBHYIO WM Ha-
KJIOHHYIO BBIPa0OTKY, COEAVHSIONIYIO TOPU30HT JOOBIYM Ha Kapbepe C TOpy-
30HTOM TTpHeMa TOPHOIM MacChl Ha HATOPHBIX Kapbepax, 0OBIYHO C TOPU30H-
TOM IITOJBHU.

BeptrkanbHble pyqoCTyCKHA OOBIYHO KPYIJIOTO cedeHMs. MUHMMAaIBHBIN
nraMeTp D TOJDKEH yIOBIETBOPATD YCAOBUIO D > 3dyax, dmax — MAKCUMaJIb-
HBII pa3Mep Kycka TPaHCTIOPTUPYEMOW PYIIBI.

HaxnoHHsIe pynocnycky UMEIOT apoyHoe cedeHue. [IlnprHa ocHOBaHUS
omnpenensieTcs, Kak My pyAocKaTa, ITMPUHON Ky30Ba TPAHCTIOPTHBIX CPENCTB
pasrpyxaromuxcs B pyaociyck. HUxXHsS 4acTh pynocrycka MpencTaBisieT
€000l aKKyMYJIMPYIOIIYI0 eMKOCTh (puc. 4.26) ¢ moKaMu ISt TIOTPY3KU U3
Hee 0OBIYHO B KEJIE3HOIOPOXKHBIN TPaHCTIOPT. JIJIsT MCKITFOUEHMST 3aBUCAHUS
pyABI OT TUHAMUYECKOTO YIUTOTHEHWS TMAJAlOUIET0 IMOTOKAa HYKHSS 4acThb
PYAOCIIYCKOB PACIIMPSIETCS IO pa3MEPOB KaMephl, Bbicota H m mwupuHa D
KOTOPOW JOJKHBI 00eCTIeYnBaTh CIEAYIOIINE YCIOBHUS:

15<H<qs.
D

IpaBUTAIIMOHHYIO JOCTABKY PYIHI IO PYAOCITYCKAM BO3MOXHO COBMECTUTh
C €CTECTBEHHBIM €€ APOOJIEeHUEM B KOJIEHYATOM pyaocItycke (puc. 4.27).

DIIeMEeHTH KOHCTPYKIINY PACCYNTHIBAIOTCS C YUETOM HAIEKHOTO OpoOIIe-
HUSI KYCKOB PYyIBI IIPH yIape O IINTHI, YCTAHOBIICHHBIE B MECTaX ITeperuda py-
Jociycka. BeicoTa HaKJI0H-
HOW 4acTH pyaocCITycKa

v2

ulg’

o€ v — CKOPOCTb MaacHUA
KycKa pynbl, HEobXo-
IUMast 1Jis ApoOIeHMs,
M/C;

Puc. 4.26. AkkymynupytoLias 4acTtb pyaocnycka
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L — Ko3dh@UIMEeHT compo-
TUBJICHUSI IBVDKEHUIO;
u=+/1-kctgo;
g — YCKOpeHUe CBOOOJHOTO .
Bud A
nageHust, M/c%; =
Gp — TIpeiest MPOYHOCTH Py- 0
IIbI TIpY pacTskeHuw, [a; 55
n — CTeleHb APOOIEHUA o B
(MUHUMAJIBHO 1 = 2);
E — mMopnyns ynpyrocru, I1a; .
m — Macca Kycka pyJsl, KT; .
Cmompobou
- Xoaox
M — macca IInTHI, KT a
Y — YHOEJIbHBIH Bec pyIbl, 70°
H/Ma; Kenocruxu )
HU,
k — xosdduimeHT, aHaIo-

TAYHBIA ko3 duIeHTy

TPEHUS MPU ABUXKEHUU Tejla  Puc. 4.27. KoneHyarblil pyaocnyck
0 HAaKJIOHHOM MJIOCKOCTH;

Ol — YroJl HAaKJIOHHOWM 4acTU PYAOCITyCKa, IPaayc.

1Sl yMEHbIIEHUST aMOPTU3UPYIOLLIETO SIBJICHUST HAa APOOSIIUX TJIUTaX OT
nafeHus] pyIHON MeJIOYM MPEeayCMOTPEH OTCEB Ha KOJIOCHUKOBBIX TPOXOTaX.

IpaBuTaliMOHHAsl HOCTaBKa MO pydockKaTaM TpUMEHsUIachb Ha Kapbepe
«3MeliKa», M0 HAKJIOHHBIM pyaocnyckaM — Ha ThIpHbIAy3CKOM BOJIb(pamMo-
BO-MOJIMOEHOBOM KOMOMHATE, MO CAMbIM INTyOOKUM BepTUKATbHBIM PYI0C-
myckaM (600 M B Hayajie 9KCIUTyaTalliK) MMPUMEHSIETCsT Ha Kapbepe «LleHT-
pasibHBI» [TO «AmtaTuT».

Ilpu manoii MexaHW3alMW TOPHBIX pabOT CyllecTBOBaja CrelvalbHas
cucTeMa pa3paboTKU ¢ TPaBUTALIMOHHOM JOCTAaBKOU TOPHOI1 MaccChl OT 320051
CWJION B3pbIBa MO PYAOCITYCKY HAa TOPU3OHT ITOJbHU.

IpaBuTaLIMOHHAs TOCTaBKa FTOPHOI MacChl Ha Kapbepax MO3BOJISIET CYIEC-
TBEHHO CHM3UTb 3aTpaThl HA TPAHCIIOPT TOPHOI MAcChl, TIO3TOMY €€ COBEp-
IIEHCTBOBAHUIO YAEISAI0Ch 00/blIoe BHUMaHue. MMeeTcsl ONbIT opraHu3a-
LM pyIOCKATOB HA HATOPHBIX Kapbepax B 30HAX CABOCHHBIX WU CTPOEHHBIX
YCTYIOB JUIs1 AOCTAaBKM PYyJbl HA TOPU30HT, MOTPY3KH B CPEICTBA TPAHCIIOPTA.
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rpaBI/ITaL[I/IOHHaH J0CTaBKa FOpHOfI MacCChbl Ha TOPU3OHT aKKyMYJIMPOBAHUA
MO0 HAKJIOHHOM ITOBCPXHOCTHU BBICOKOI'O YCTyIla ITPOU3BOAUTCA B3PBIBHBIM
PaspylmICcCHUEM KPCIIKMX 'OPHBIX ITOPOI 6yp033p$II[HI)IMI/I arperataMu.

4.24. IOCTABKA TOPHO MACCBI U3 KAPBEPA
T'PY30IIOABEMHBIMU YCTPONICTBAMU

Ha xapbepax cTpouTeTbHBIX MaTEPUAJIOB JIJIST JOCTABKY OJIOUHOTO KaMHS
U3 Kapbepa MPUMEHSIOTCS TPY30MOIbEMHBIE YCTPOMCTBA (puc. 4.28) B BUIE
Kabenb-KpaHOB, JEPPUK-KPAHOB M aBTOMOOMJIBHBIX KPAaHOB Ha ITHEBMO-
U TYCEHUIHOM XOJY.

Kabenb-KpaH cOCTOUT M3 ABYX OallleH Ha peIbCOBOM WUJIY TYCEHUYHOM XOLY,
pacroaraeMbIX Ha 0opTax Kapbepa ¢ CUCTEMOI HECYIINX, TTOMbEMHBIX U TSATO-
BBIX KaHaTOB. PaccrosiHue Mexmy OalrHsIMU AOCTUTAeT | KM, TPy30TOIbeM-
HocTb okoJ10 100 T. OTaeneHHbII 0T MaccuBa OJIOK KAMHS TOTHUMAETCS KPAaHOM
U3 Kapbepa U TPY3UTCS B CPENICTBA TPAHCTIOPTA.

HeppuK-KpaH TpeacTaBseT
c0001i TOBEMHYIO0 KOHCTPYKITUIO
Ha TTOBOPOTHOM OCHOBAHUM, pac-
noJjlaraeTcsi Ha OOpPTy WM B Ka-
pbepe Ha TTPOMEXYTOUHOM TOPH-
30HTe. [lomHUMaemble OJI0KH
Tpy3sTcs HETIOCPECTBEHHO
B CPE/ICTBAa TPaHCIIOpPTa WIM Tie-
penaioTcsl ISl TIogbeMa BBIIIE
pacItoJIOKEHHOMY IEPPUK-KPaHY.

ABTOMOOUJIbHBIE U TYCEHUY-

J HbIE KpaHbl PACMOJIATAIOTCS He-
. 7 TMTOCPEICTBEHHO B Kaphepe Ha pa-
0o4yeM TOpU3OHTE U TMPOU3BOIST
Puc.4. 28. Tpy3onofbEéMHbIE YCTPOICTBA:
a — Kabenb-KpaH;
0 — [leppUK-KpaH;
B — KacKafHbli NogbéM rOPHOIA
MacChbl B 6OMbLUETPY3HbIX KOHTEN-

2
W Hepax KpaHamu Ha ryCeHU4HOM

xoay
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TOTPY3KY KaMEHHBIX OJIOKOB B CpeACTBa TpaHCIopTa. [1py mcnoib3oBaHNA
HECKOJIBKMX KPAaHOB BO3MOXKHA KacKaaHas Imogaya KaMeHHBIX OJTOKOB M3 Ka-
pbepa Ha ITOBEPXHOCTh, KaK 1 AeppUK-KpaHaMU. [Ppy30mombeMHOCTb COBPE-
MEHHBIX aBTOMOOWIBHEIX KpaHOB mocturaeT 800 T, MaKCMMallbHasI BHICOTA
noabeMa 165 M.

HMcnonab3yd BO3MOXHOCTH aBTOMOOWJIBHEIX M TYCEHWYHBIX KPaHOB
B OOJIBIIION TPY30IIOABEMHOCTH M BEICOTE TTOAbeMa BECbMa IEePCIIEKTUBHBIM
SIBJIIETCS MX TIPUMEHCHME TSI TOCTaBKU TOPHOM MAacChl U3 Kapbhepa B KOH-
TeliHepax MPH CIIEIUATbHOM BCKPBITUH KaphepHBIX TOJICH OTHUM WX Kac-
KagHO pACITONIOXEHHBIMM HECKOJIBKMMHM KpaHaMM TIpHA JII000I TIIyOuHe
Kapbepa. Hanboisiee apdekTHBHO WX NpUMEHEHHWE ISl TOCTaBKU PY.bl
Ha Kapbepax IO TOOBIYE IIBETHBIX METAUIOB, KOPECHHBIX MECTOPOXKICHUIA
30JI0Ta U aJIMa30B , a TaKKe TIPX SKCIUTyaTallid, JOCTaBKe U 3arpy3Ke KOH-
TEHEPOB Ha paboueM TOpM30HTE MMOTPY3UUNKAMMU.

4.25. KOMBUHUPOBAHHBI TPAHCITOPT HA KAPBEPAX

TpaHcnopT Ha Kapbepe MeXay 3a00eM U TyHKTaMU IPUEMKHU TPy3a BKITIO-
YaeT MepeBO3Ky TOPHOM MacChl O TOPU3OHTY, MOIBEM Ha TOBEPXHOCTh Ka-
pbepa WM B BBIPAOOTAaHHOE IMPOCTPAHCTBO, MEPEBO3KY HAa MOBEPXHOCTU
K OTBajly. YYUTBIBast OCOOEHHOCTH SKCIUTyaTallMU U 3aa4U, TPEIbIBIISIEMbIC
K MEePeBO3KE IO 3TUM Y4aCTKaM, TPAHCTIOPT NOIKEH OBbITh WJIM YHUBEPCATb-
HBIM UJI COCTOSITh U3 OTAEIbHBIX YaCTEH:
<> 3a001HOI, TPaHCTOPT KOTOPOit 0OecneuyrnBaeT NepeBo3Ky rOpHOI Mac-
Cbhl IO BPEMEHHBIM 3a00HHBIM KOMMYHUKAIIUSIM 1O CTAallMOHAPHBIX
WJIN TIOJIyCTALIMOHAPHBIX TPAHCTIOPTHBIX KOMMYHUKAIIUIA;

<> MOABEMHOIA, TIO TPAHCTIOPTUPOBAHUIO TOPHOW MACChI U3 Kapbepa Mo CTa-
LIMOHAPHBIM WJIA MOJTYCTALIMOHAPHBIM KOMMYHUKALIMSIM CJIOXKHOTO TTPO-
¢wig (Ha HarOpHBIX Kapbepax, U1l CIycKa MOJIE3HOTO UCKOIMaeMOro0);

<> Ha MOBEPXHOCTU Kapbepa — IO MepeBO3Ke MOJIE3HOr0 UCKOMaeMOro o

CTallMOHAPHBIM IMYTSIM U MOPOJ BCKPHIIIUA CTAIMOHAPHBIM U BPEMEH-
HBIM MYTSM Ha OTBaJe.

7151 BO3MOXKHOCTH yueTa crieliM(UKN KaKION YaCTh Ha TIYOOKUX Kapbepax
¢ OOJIBIION TTPOU3BOAUTEBHOCTHIO MTPUMEHSIOT KOMMYHUKAIIMW TPAHCIOPTA,
crierurKa KOTOporo oTBevaeT TpeOOBAHUSIM TOJIBKO OHOM YaCTH TPAHCITOPTA.

Ha xappepax mpuMeHSIOTCS pa3IuyHble COYETAHUS BUIOB TPAHCIIOPTA:
ABTOMOOWJIBHBIN B 3200 HOI YacTH, KOHBEHEp ST HOCTABKU TOPHON MacChl
U3 Kapbepa 1 3KeJIe3HOJOPOXHbIN (maba. 4.14).
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Tabnmya 4.14

Ihasa 4. Tpancnopmuposanue KapbepHoix epy308

Kom6uHMpoBaHHbIA TPaHcnopT

3aboiiHas YacTb Moabém unm cnyck kapbepa MepeBo3ka Ha NOBEPXHOCTb

ABTONOrPy34MK Tponneiso3 ABTOTpaHcnopT
ABTOCaMOCBanbl ABTONOAbEMHMK 2Kene3HoA0POXKHbIA TPaHCNopT
KoHTENHEPOBO3bI 2Kene3Ho40POXKHbI TPAHCNOPT KoHBemepHbIit TpaHcnopt

KoHBemepHbIii NOAbEMHUK MmapotpaHcnopt

CK1NoBOI NOALEMHUK [THEBMOKOHTEAHEPHbIN TPAHCMOPT

Ipy3onofbEMHbIN (KOHTEIHEPOBO3) KanarHas gopora

[paBUTaLMOHHBIN (MO PyLOCMYCKaM)

ITpu npuMeHeHU KOMOWHHWPOBAHHOTO TpaHCHOpPTa, OCOOEHHO Ha Ha-
TOPHBIX WJIY TIIYOOKKX Kapbepax, B MECTaX MEPErpy3KU C OMHOTO BUIa TPAHC-
MopTa Ha APYTOi YyCTPaUBAIOTCS MEPETPY30YHbIE TyHKThI, KOTOPBIE SIBJSIOT-
CS1 CBA3YIOUIMM 3JIEMEHTOM TPAHCTIOPTHOTO MOTOKA.
Hcnonb3oBaHrEe KOMOMHUPOBAHHOM CXEMbI aBTOMOOUIBHOTO TPAHCTIOP-
Ta MO3BOJISIET OCYIIECTBIISITh CEJIEKTUBHYIO BHIEMKY U MTOIaBaTh HA MEeperpy-
30YHBII MYHKT pyAy TpeOyeMOro KadecTBa WIM B 3HAUUTEbHOW CTEMEHU
YCPEAHEHHYIO B TPAHCIIOPTHOM MOTOKE U TIPU Meperpy3Kax.
Ileperpy3ouHbie MyHKTHI (puc. 4.29) ObIBAIOT HECKOJIBKUX BUIOB:
<> C HEMOCPEICTBEHHOU Meperpy3Koil 3 OHOTO BUIa TPAHCTIOPTA B IPYTOIA;
<> C UCIMOJb30BAaHUEM TEPETPY30YHBIX MAIIWMH U C aKKyMYJUPOBAaHUEM
TOPHOI Macchl B 1ITabelie WK OyHKepe C Mocieayollei morpy3koii ee
Ha TPaHCIOPT;

<> C aKKyMYJIUPOBaHWEM B PYIOCITYCKE, C TPUMEHEHWEM CTallMOHAPHBIX
U TOJTYCTAallHOHAPHBIX JPOOWIBHBIX arperaTros.

HenocpencrBeHHas reperpy3ka NpuMeHsIeTCS PU UCTTOIb30BAHUU KOM-
OMHAIMKM aBTOCAMOCBAJIOB CO CKUIIOBBIM MOJBEMOM WIH C XKEJIE3HOAOPOXK-
HBIM TpaHCMOPTOM. [T 3TOTO B Kapbepe B MeCTe Meperpy3ku COOpPYyKarT
acTakaibl (puc. 4.30).

Bricokas 3peKTMBHOCTh pabOThI TAKUX MYHKTOB JOCTUTAETCS TOJBKO
MPYU PUTMUYHON paboTe 060MX 3BEHBEB, UCKITIOYAIOIINX MPOCTOU TPAHCIIOP-
Ta Ha TIEPETPY30YHbBIX MYHKTaX.

MeHbluas 3aBUCUMOCTb TPAHCITOPTHBIX IIUKJIOB B KAXI0W YacTu obecrie-
YMBAETCS IPUMEHEHUEM MTEPErPY30UHBIX TYHKTOB C OYHKEPHBIMU YCTPOUCT-
BaMU WJIY TIPOMEXKYTOYHOTO CKJIaIUPOBAHUS.

ByHkepa coopyXalT B Kapbepe i Meperpy3ku TOpHOM Macchl, B OC-
HOBHOM MOJIE3HOTO MCKOIMAeMOro ¢ aBTOCAMOCBAJIOB U aBTOIOTPY3UUKOB
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Ha KOHBEWEpHBIN, TUAPaB-
JINYECKUN, ITHEBMOKOH-
TEHHEPHBIA  TPAHCIIOPT
WIM HAa TOBEPXHOCTH IS
neperpy3ku M3 CKUIIOB B
XKEJIe3HOAOPOXHBINA, KOH-
BEUEpHBIA WU aBTOMO-
OUJIbHBINA TPAHCTIOPT.

ITeperpy3ounbie ckja-
JIBl CO3JAI0T HETMOCPEACT-
BEHHO B Kapbepe Ha yCcTyre
pU UCTIOJBb30BAHUN KOM-
OMHALMM aBTOMOOWJIBHO-
ro U XeJIe3HOAOPOXKHOTO
TpaHcmopTa. ABTOCaMoOcC-
BaJI pa3rpyKaeTcs Ha IITa-
Oesie WJIM C OTKOCA yCTyma
HEIMOCPENCTBEHHO Ha IMJIO-
IIAIKY, OTKYJa 9KCKaBaTo-
pPOM WJIM MOrPY34YMKOM
TOpHAas Macca 3arpyxaercs
B KEJIEe3HONOPOXHbIE Ba-
TOHHI (puc. 4.31).

ITpu xoMOMHMPOBaHUY
ABTOIOTPY3YMKOB aBTOMO-

Puc. 4.30. KOHCTpyKUMWN  neperpy-
304HbIX MYHKTOB:

a — C aBTOTPAHCNOPTA B CKUNbI:
1 — ckun; 2 — MOCT;
3 — npenoxpaHuUTeNbHbIi
uenuk; 4 — penbcoBblIit
MyTb; 5 — HAKNOHHAA 3CTa-
Kana; 6 — byHkep; 7 — nna-
CTWHYaTble NUTaTENN;

0 — C aBTOTPAHCMOPTA B XENe3Hoa0-

POXHbIA TPAHCMOPT NPWU OAHOCTO-

POHHEN pasrpyske;

B — TO e NpuW [BYXCTOPOHHEN pas-

rpyske
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OUIIBHOTO WU XKEJIEe3HOI0-
POXHOIrO TpaHCHopTa C
KOHBEWEPHBIMU TTOE3aMU
MEPerpy30YHblid  MYHKT
BKJIIOYAeT OyHKEP C KOJIOC-
HUKOBBIM TPOXOTOM LTSI
OTCeBa HerabapUTHBIX KyC-
KOB, TUJIPABJINYECKUM Oy-
TOOOEM TSI UX APOOJICHUS
U IIEKOBYIO UJIA POTOPHYIO
IPOOWIKY C TIUTaCTUHYa-

1= 1 | I TBIM TTUTATEIIEM.
Em o = ':?:{/k; ®upmavu ®PT, CIIA
£ etz == U BeamkoOpuTaHUu 3TH ar-

peraTbl U3TOTOBJISIOTCS Ha
KOJIECHOM, TYCEHWYHOM W
LLIAraroLlIeM XOIy JUIsl Tepe-
MEILECHNUST BHYTPU Kapbepa
O MEpPE pa3BUTHS TOPHBIX
Qs pa6ot. Tlpn KoMOGUHALIMY
= ABTOMOOWJIBHOTO TpaHC-
nopTa C TrpaBUTAlIMOHHBIM
HWXHSS 49aCTh PYIOCITyC-
Puc. 4.31. KOHCTpYKUUM Neperpy30yHbIX MYHKTOB € KOB, PaCIlIMPEHHAs [0 pas3-

aBTOMOOWNLHOTO  HA  )KENEe3HOAOPOXHbIA  MEPOB KaMepbl UK OOJTbIIE

TpaHcnoprT: Hee, UCTIONB3YeTCd KaK aK-
a — C MPOMEXYTO4YHbIM CKNaAupOBaHUEM: KYMYJUPYIOIIasi €MKOCTb,

1 — ¢ Hacbinu; 2 — B MpuAMOK; 3 — ¢ 0TKOCa M3 KOTOPOM 4epe3 3arpy-

15-20

e ru s e

yeTyna; 30YHBIE JIIOKU pyla TMOCTY-
6 — C aBTOMOGUMLHOTO Ha KOHBEMEPHBI TPAHCMOPT: maeT B XeJe3HOMOPOKHEIC
1 — C TrpOXOTWUNLHOW YCTAaHOBKOW; 2 —  BarOHBI.

C rPOXOTUILHO-APOBUILHON YCTAHOBKON KoMOGuHUMpOBaHHBII
TPAHCTIOPT YCTIEIIHO TpU-
MEHSIETCS Ha OT€YECTBEHHBIX U 3apyOeKHBIX PYTHUKAX.
ABTOMOOWJIBHO-CKUITOBOIM TPAHCTIOPT UCITIONIb3yeTcsl Ha Cubaiickom Me-
HOPYIHOM Kapbepe: aBTOMOOWJIbHO-TPABUTALIMOHHBIA IO PYyIOCITyCKaM,
K€JIe3HOJOPOXKHBIN MO IITOJIbHE U KaHaTHAsI TTOIBECHAsI JOPOTa IKCILTyaTH -
pyetrcs Ha Kapbepe KamkapaHCKOro MeqHO-MOJIMOIEHOBOTO KOMOWHATA;
aBTOTIOTPY3UYUKU U aBTOCAMOCBAJIbI B COYETAHUM C TPABUTALIMOHHBIM TPAHC-
MOPTOM MCIIOJB3YIOTCS Ha ThIpHBIAY3CKOM BOJIb(PpPaMO-MOJINOAEHOBOM
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KOMOWHATEe; aBTOMOOMIBLHO-KOHBEHEPHBI TPaHCIOPT C KOHBEWEPHBIM
TMOABEMHUKOM W TIOJYCTAIIMOHAPHOUN NPOOMIIKONW IMPOKO MCIIONb3yeTCs
Ha XeJIe30PYIHBIX Kapbepax.

[TpuMeHeHne aBTOMOOMIBLHO-KOHBEWEPHOTO TPAHCIIOPTA CUMTAETCS
pallMOHATBHBIM TIPU TIpou3BoauTebHOCTH 250—200 T/9 Ha Kapbepax T1yon-
Holt 6omee 120 M.

TexHnKo-3KOHOMUYECKast OIleHKa BapUAHTOB pa3pabOTKU MECTOPOXKIE-
HUI C aBTOMOOWIBHBIM ¥ aBTOMOOWMJIBHO-KOHBEHEPHBIM TPAHCIIOPTOM CBH-
JETeTbCTBYET, YTO B UIEHTUYHBIX TOPHOTEXHUYECKUX YCIOBUSIX BO BTOPOM
ciTydae yaesibHbIe 3aTpaThl Ha 1 T+ KM cHmkaroTcs Ha 30%, a sKcITyaTanu-
OHHBbIE pacxonbl — B 2 pa3za. KoMOMHaIMKM aBTOTPAHCIIOPTA CO CKUMOBBIM
TMOABEMHUKOM TIPUMEHSIOT Ha Kapbepax «HOXHBI ATHBIO», «JInbepTu»,
«HeBana», «Yuno» (CILIA), «MayHT Mopran» (ABcTtpanus), «Ixeddpu
Maitn» (Kanana), «Konsesu» (KoHro) u ap. Cuutaetcs 1eecoo0pa3HbIM
MPUMEHEHNE CKUTIOBOTO MOAbEMHUKA B KOMOWHAIIMM C aBTOCAMOCBaJIaMu
TPY30MOIBEMHOCTBIO 27—50 T Tipu Ti1y6uHE Kapbepa 60 M, Tpy30MOIbeMHOC-
Th10 50 T 1 GoJtee Tipu rryorHe kapwepa 100—120 m.

4.26. IINTAHUPOBAHUE, OPTAHU3ALINA 1 PACYET 3ATPAT HA TPAHCIIOPT
TOPHOI MACCHI HA KAPLEPE

[1aHMpoBaHKe M OPraHM3alMs TPAHCIIOPTa TOPHOM MacChl Ha Kapbepe Mpo-
M3BOIUTCS TIO TPY30ITOTOKAM B COOTBETCTBUU C CHUCTEMOM BCKPBITHS Kapbepa
B 1IEJIOM W KaXIOro pabovero TOpM30HTA ¢ 1EIbl0 obecnedeHrsT paboThl BbI-
€MOYHO-TIOTPY30UHBIX paboT. [T1aHMpoBaHMe TOKHO 00eCTIeYMBATh BBITTOTHE-
HHMEe 00BbEMOB TIEPEBO30K TOPHON MAacchl ¢ MAKCUMAIBHBIM KCTIOIb30BAHUEM
CPENCTB TPAHCIOPTAa Y BEIEMOYHO-TIOTPY30YHOM TEXHUKW NP MUHUMATbHBIX
3atparax. OpraHu3alys TpaHCIIOpTa BKITIOYAET pacrpeaeeHue TpaHCTIOPTHBIX
CPEICTB TI0 3a005IM, 00CTy>KMBaHUE, KOHTPOJIb 3arpy3KU U COCTOSTHUSI, 0OCITy-
JKUBAHKE TPAHCIIOPTHBIX KOMMYHUKALIWI, IIPOKJIAIKA U COOPYKEHUE HOBBIX.

HaubGonee c10XXHBIM B OPraHU3ALMK SIBIISIETCST KOJIECHBIH TpaHcmopT. Cy-
IIECTBYET JBa TIPUHITUIIA OPTAHU3AINU: C 3aKPETUIEHUEM OIpee/IeHHOTO KO-
JIMYeCTBa TPAHCTIOPTHBIX EMUHUIL 3 BBIEMOYHO-TIOTPY30YHOM TEXHUKOI 1 CBO-
GomHas Tiomaya IoJ MOrpy3Ky TpaHCIOopTa Mo Mepe HeoOXOMUMOCTH B 3a00i
K BBIEMOYHO-TIOTPY304YHOM TeXHUKe. [IpUHIINTT 3aKpeTUIeHUS TPOCT B OPTaHM-
3alliy U KOHTPOJIe, HO TpeOyeT CTaOWIIbHOW U HAIEXXHOM pabOThl BHIEMOYHO-
TOTPY30YHOI TEXHUKH, YTO 00ECTIIEYMBACTCST BRICOKMM KaueCTBOM ITOATOTOBKI
TOPHBIX TIOPOI K BBIEMKE W TEXHOJOTMU BbIEMOYHO-TIOTPY304YHBIX pPaboT.
[MpuHIMI omnepaTUBHOTO pachpene/ieHUs] TpaHCIopTa IO 3a00siM TpedyeT
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MOCTOSIHHOM MHMOPMAaLMK U3 3a00€B 1 TPAHCIIOPTHLIX €AMHULL Y JUCIIETYEPA,
JUTSI 4€ro HeoOXoAMMa paaro- WK 3JIEKTPOHHAs cucteMa. Takue CCTEMbI CO3-
JAHBI 17151 YIIPABJIEHUS XKeJIE3HOAOPOKHBIM 1 aBTOMOOMIIEHBIM TPAHCIIOPTOM.

Oco6oe 3HaUYeHKe B OpraHU3alliy TpaHCIOpTa MMeeT 6e30MacHOCTh pa-
60T. OHa paccMaTpHUBAETCH MPUMEHUTENIBHO K KOHKPETHOMY BHUIY TpaHC-
oprta MU TOPHOTEXHUYECKUM YCJIOBHUSIM Kapbepa COIJIACHO TEXHOJOIMH
U YTBEPXKICHHBIM [MACIIOPTAM 3arpy3KM M JOPOTU IPY30IIOTOKA.

Pacuet 3aTpar Ha TPaHCIIOPT HAa Kapbepe MPOU3BOAUTCS MO (haKTUYECKUM
3aTpaTaM Tpyaa, S9HEPruu, ropoyero, MHCTPYMEHTOB U MaTEPUAIOB B CMEHY
B KOHKPETHOM I'PY30IIOTOKE MJIM Ha 1 T * KM.

DKCIUTyaTalMOHHBIE 3aTpaThl BKJIIOYAIOT COOCTBEHHO 3aTpaThl HA Iepe-
BO3KY TOPHOI MacChl M Ha BCE€ BCIIOMOIaTe/IbHbIE PAOOTHI IO MOABIKHOMY
COCTaBY Y TPAHCIIOPTHBIM KOMMYHUKALMSIM.

KoHTpoJibHbIE BOTIPOCHI

1. 3agaya TpaHCTIOpTa Ha Kapbepe.

2. TpaHCTIOPTHBIE CpENCTBA Ha Kapbhepax U 00JacTh uX 3(PdEeKTUBHOTO
TIPUMEHEHUS.

3. TexHonorus TIepeMeIIeHNsI TOPHOI MacChl KOHBEWEPHBIM, THIPABIIH-
YECKUM, XKeJIE3HOJOPOXHBIM, aBTOMOOWIBHBIM TPAHCITIOPTOM, CKUIIA-
MM ¥ TPaBUTAIIMOHHBIM CITOCOOOM.

4. TexHONIOTMYECKME TTapaMETPhl KAPbePHOTO TPAHCITOPTA.

5. [pon3BOMUTETHHOCTH KAPHEPHOTO TPAHCIIOPTA.

IIpo0JeMbl 1151 MCCIeIOBAHUS
1. Paciunpenue 061acTi IpUMEHEHUST HA KapbepaxX TPaHCIIOPTa Herpe-
PBIBHOI'O IE€ACTBUSL.
2. Co3maHue HOBBIX BHIOB TPAaHCIIOPTa, OTBEYAIOLIUX CIIeLU(PUIeCKUM
YCJIOBUSIM OTKPBITBIX TOPHBIX pa0oT.
3. OmnpeneneHue paluOHAIbHBIX COYETAHUI PA3JIMYHBIX BUIOB TPaHC-
IOpTa B IPY30MI0TOKAX B PA3HBIX TOPHOTEXHUYECKUX YCIOBUSIX.

Tembl NPAKTHYECKHX U JIAOOPATOPHBIX PadoT
1. Beibop TpaHCIIOpTa B KOHKPETHBIX TOPHO-TEOJIOTUYECKUX YCIOBUSIX.
2. PacueT nMpon3BOAUTENBHOCTH U OMpPENEeHUEe TPAHCTIOPTHBIX €IWHUIL
KOJIECHBIX BUJIOB TPAHCTIOPTA.
. Pacuet TpaHcriopTa HENpepbIBHOTO NEWCTBUS.
4. MonenupoBanue Ha DBM (pyHKIIMOHUPOBaHUS TPAHCIIOPTA B IPy30-
TMOTOKE.

W

Thasa 5

OTBAJIOOBPA3OBAHUE ITYCTBIX IIOPOJ,
N CKJIAIMPOBAHME HEKOHANIIMOHHOTI'O ITOJE3HOTI'O
NCKOIIAEMOI'O

5.1. OTBAJIOOBPA3OBAHUE MAT'KHUX 'OPHBIX ITIOPO/I

OTBajI000pa30BaHuEe U CKJIAAMPOBAHUE SIBIISIIOTCS 3aKIIOYUTEIbHBIMU
TEXHOJIOTMYECKUMMU IIPOLieCCaMU B pa3pabOTKe TOPHbIX ITOPOJ Ha Kapbhepax.
HacobInnb mycThIX MMOPOJ HA3LIBAETCS HOPOOHBIM OMIGAAOM, HACHIIIM ITOPOJ
TUIOOOPOITHOTO CJI0SI, HEKOHIWIIMOHHBIX PYI M ITOJIE3HOTO MCKOITAeMOTO —
cKaadamu.

ITopoaHbie OTBajbI PA3IMYAIOT 110 MECTOPACIIOIOXEHUIO OTHOCUTEIBHO
KOHTypa Kapbepa, YMCIy SIPYCOB OTCBHIIKM M CPEACTBAM MeXaHU3aLUU
OTBaJIbHBIX PaboT. I1pu pa3paboTKe TOPU3OHTATbHBIX M IMOJIOTUX MECTOPOXK-
JICHUI1 OTBAJIBI PACITONIAraloT B BBIpAOOTAHHOM IIPOCTPAHCTBE BHYTPU KOHTY-
pa Kapbepa. DTH OTBaJbl HA3bIBAIOTCS 6éHympennumu. Ilpu paspaboTke
HAKJIOHHBIX U KPYTHIX MECTOPOXIEHUI OTBAJIbI PACIIONATAI0T HA ITIOBEPXHO-
CTU 3a KOHTYPOM Kapbepa, IIO3TOMY OHM HAa3bIBAIOTCSI 6HEWHUMIU.

OTBaJibl OTCHINAIOT B OAMH MM HECKOILKO spycoB. Bricora sipyca
OIpeaesieTCs YCTOMYMBOCTBIO, KOTOPasl 3aBUCUT OT CBOMCTB CKJIaAUpPy-
€MBbIX IOPOoJ, peibeda MOBEPXHOCTU, THAPOre0JOTMYECKUX, KINMaTuJe-
CKMX YCJIOBMI M TEXHOJIOTUM OTBajlooOpa3oBaHus. B KaXIoM KOHKpeET-
HOM CJIy4yae C y4eToM 3THX (PaKTOPOB YCTaHABIMBAETCS BBLICOTA sIpyca,
OHA YKa3bIBAETCsl B MACIIOPTE OTBaJ000Opa30BaHuUsl. YBEIMUYECHUE BHICOTHI
spyca CHMXXAET 3aTpaThl HA OTBAJIOOOPA30BaHUE 33 CYET YMEHBIIEHUS 1Ty~
TEBBIX PA0OT U MOBBILIEHUS IPOU3BOAUTEIBHOCTU CPEACTB MEXaHU3ALIMHI
OTBaJIoOOpPa30BaHUS.

CxilagupoBaHue II0JE3HOTO HMCKOMAeMOro OOBIYHO ITPOU3BOIMTCS
C LIEJIbI0 YCpeOHEHMsSI KadyecTBa M CO3JaHMSI pe3epBa [Jisl IOCIIEAYIOIeit
nepepaboOTKY WA OTTPY3KHU ITOTPEOUTENIO.

MexaHu3alus OTBAJIbHBIX pa0bOT U CKJIaAMPOBAHUE 3aBUCUT OT CBOMCTB
TOPHBIX IIOPOJ M CBSI3aHA C BUAOM TPAHCIIOPTA, MCIIOJIb3yeMbIM IS IIEpe-
BO3KM TOPHOM MacChl U3 Kapbepa.
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OTBayI000pa3oBaHMe MSITKUX TOPHBIX MTOPOJ TP KOHBEWEPHOM TpaHC-
TOPTe TPOU3BOIUTCS TPAHCTIOPTHO-OTBAIBHBIMU MOCTaMU, KOHCOJBHBIMU
OTBaJIOO0PA30BATEISIMU, TIPU KEJIE3HOMOPOKHOM TPpaHCTIOPTE — ab3eTIepa-
MM WM CpelcTBaMM TuapoMexaHusanuu. OTBaiooOpa3oBaHUE KpPETKHMX
TOPHBIX MIOPOJT TIPY KEJIE3HOMOPOKHOM TPAHCIIOPTE TPOU3BOAUTCS MEXaHU -
YECKMMU JIOTIATaMM, JIpariailHaMu, OTBATbHBIMU TIIyTaMU U OYJIbI03epaMHu,
TPY aBTOMOOUITEHOM TPAaHCTIOPTE — OyIbI03epaMu.

5.2. OTBAJIOOBPA3OBAHUE TPAHCIIOPTHO-OTBAJIbHBIMH MOCTAMMU

IMpn pa3paboTKe TOPM3OHTAIBHBIX TLIACTOOOPA3HBIX MECTOPOXKICHUIM
C MATKUMH TIOKPBIBAIOIIMMH ITOPOJAMM IIPUMEHSIOT OTBaJIOOOpa30BaHUE
TPaHCIIOPTHO-OTBAJTEHBIMI MOCTaMM.

TpaHCIIOPTHO-OTBAJIBLHBEIIT MOCT MPUHUMAET OT COCAMHEHHOIO C HUM
MHOTOKOBIIIOBOTO MJI POTOPHOTO 3KCKaBaTOpa TOPHYIO ITOPOAY U IlepeMe-
IIaeT e¢ B OTBajJ. MOCTHI IPOCKTUPYIOT M M3TOTOBJISIOT IIPAKTUIECKI MH-
IUBHUIYATLHO IS KaXXKI0TO MECTOPOXICHUS C YIETOM €TI0 TOPHO-TE€OJIOTH -
yecKux ycnoBuii. OmHa M3 OIMOp MOCTAa pacliojlaraeTcs Ha ITOPOTHOM ITOM-
CTyTIE WJIA KPOBJIE TIJIACTa, APYyTasi — Ha KPOBJIE TUIaCTa WJIX OTBAJIbHOM I10-
nyctyne. JInuHa Mocta gocturaet 500 M, CKOPOCTb ABMXKEHUS JEHTHI —
mo 10 m/c (puc. 5.1).
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Puc. 5.1. 0TBanoo6pas3oBaHue TPAHCNOPTHO-0TBAbHLIM MOCTOM
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TexHonorust 0TBAJIOOOPA30BaHUS 3aKIIOYAETCS B OTCHITIKE B BHIPAOOTaH-
HOE€ TIPOCTPAHCTBO MYCTHIX TIOPOJI TIPY TIEPEMEIIEHNN MOCTa BIOJIb (DpOHTA
paGot. Bo BpeMsi ABUXEHUs TPaHCIIOPTHO-OTBAJTLHOTO MOCTa XeJle3HOI0-
POXHBIE TIYTH, Ha KOTOPBIE OIMPAIOTCS OMOPHl MOCTA, TEPEABUTAIOTCS
BCTPOCHHBIMU TryTemiepensurareasiMu. [Ipy ABMXXEHUU MOCTa B OOpaTHOM
HaIpaBJIEHUY TTPOM3BOAUTCS OTCHITIKA CIIEMYIOIIei 3aX0JK1 OTBaja.

B koHCTpyKIIMM MOCTa ¢ OIMOpPOif Ha MPEAOTBaje MPEeIyCMOTPEH cOpOC
YacTW TIOPOJBI C KOHBelWepa /I OTCHINIKM caMoro mpenorBaia. [locie
OTCBHITIKU TTOPOJa B TIPEIOTBAJIE MIJIST TIOBBITIIEHUS] YCTOMYMBOCTH YTUIOTHSIET-
cs1 BAOpOKAaTKaMU.

YCTOMYMBOCTL OTBajla UTPAET PEIIAIOIIYI0 POTb B HAAEXKHOCTA PabOTHI
TPaHCIOPTHO-OTBAJIBHOTO MOCTA, U CJIeJ0BATENIbHO, Kapbepa B LesoM. OHa
3aBUCHUT OT CBOMCTB OTBAJIO0OPA3YIONINX TTOPOJ, KIMMATUIeCKUX U TUIPO-
Te0JIOTUIECKNX YCIOBUiA. [l MCKITIOYeHUsI CKOIUIEHUSI TON3EMHBIX BOI
B OCHOBaHWU OTBaJIa MPEIyCMaTPUBAETCS YKIIaKa TIEPIICHANKY/ISIPHO OTBa-
JIy KepaMUUYECKUX U IPEHAXKHBIX TPYO, TT0 KOTOPHIM BOJIa MIOCTYITAeT B BhIpa-
0OTaHHOE TTPOCTPAHCTBO M OTKAYMBAETCS HA TIOBEPXHOCTD.

[TapaMeTpsl OTBasia OMpPEAENSIOTCA KOHCTPYKIIMEH TpPaHCIIOPTHO-
OTBAJIBHOTO MOCTA.

MaxcuManbHast BbICOTa OTBaJIa (M)

Hypax= h+Hy—1,5,

Iae 4 — MOIIHOCTb IJIacTa MOJIE3HOTO UCKOTIAeMOTO, M;
H, — BBICOTa pa3rpy3Ku OTBATO0OPA30BATEIS, M.

BmectumocTs otBaza (M%) Ha 1 M hpoHTa pabot
S=bH,—0,25Btgp,
rme b — miar aTara oTBaIo00pa30BaHUSI, PaBHBIN TOJIIIMHE CTPYXKHU IKCKa-
BaTOpa WM IIMPUHE 3aX0JKNA DKCKABaTopa, M;
B — mmpuHa 3aX0nK1 3KCKaBaTopa, M;
B — yros oTKoca oTBaa.
[Mpon3BOMUTETHFHOCTh TPAHCTIOPTHO-OTBAIBHOTO MOCTa OTIPENEISIeTCS

€ro TeXHUIECKOU XapaKTepucTuKoi. KoaddulimeHT NCItoap30BaHMS B TeUe-
HHe cMeHbI cocTapisieT 0,95—0,97.
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5.3. OTBAJIOOBPA3OBAHUE KOHCOJIbHBIMHU OTBAJIOOBPA3OBATE/IAMU
N AB3ETHEPAMMU

KoHconpHBIe 0TBaI000pa3oBaTe I IPUMEHSIOT IJIsT CKJIIATUPOBAHMS ITy-
CTHIX TIOPOJ BHYTPH BEIPAOOTAHHOTO IIPOCTPAHCTBA M BHE KOHTYPOB Kaphepa.
OtBanoobpazoBaTen 000OPYAYIOT TYCEHUUYHBIM WJIM IIaralolivuM XOA0M

Ihasa 5. Omsa/looﬁpzwoeaﬁue nycmoix nopod u CK/IG@M])OEGHME HEKOHdMMMOHHOZO HN0/MEe3H020 UCKONAemMo20

(maba. 5.1).
Tabrmya 5.1
ow owp owp owp owp oLuc
Mapametpe! 1900-110/150 | 500/95 | 5000/190 | 5250/190 | 6750/190 | 4000/125
Teopetnyeckas Npou3Boamn-
TENbHOCTb
10 PA3PbIXIIEHUIO TOPHOI MaC- 1900 5000 5000 5250 6750 4000
cbl, M3/4
Pagnyc pasrpysku, m 110 95 190 190 190 125
Bbicota pasrpysku , M 36 33 60 60 60 32,5
BbIner npmemHomn yactu, M 40 54 72,3 71,3 74 54,5
LLInpuHa neHTbI KOHBEIEPA, MM
0TBAJILHOrO 1200 1800 1800 1800 4800 2000
NpUEMHOT0 1200 1800 1800 1800 2000 2000
CkopocTb KoHBeiiepa, M/c
OTB/IbHOIO 5 6,25 5,35 53 7,8 3,15
NPUEMHOrO 5 5 6,1 6,1 53 3,15
Tun xonogHoro 060pya0BaHMUA LWaratowmit LLlaratoLe-penbCcoBblit LWaratowmit
CkopocTb
nepeaBMXeHNs, M/Y 9 120 100 90 H.a. 2
MogBoaHOE HanpsxeHue, KB 6 6 6 6 10 6
Macca, T 610 1375 2710 3100 3200 1228
3roToBuTens am3 K3TM HKM3 K3TM XK3TM K3TM
lMpumeyanne. [OM3 — 0AO «[JoHeLKuiA MalIMHOCTPOUTENbHBIN 3aBog», X3TM — OAQ «)KpaHoBCKMii 3a-
BOZ TAKENOro MalumHocTpoerus», HKM3 — OAO «HoBOKpamatopcKkmuii MaLLMHOCTPOMTESb-
HbIi 3aBOA».

Texnonorust BHYTPCHHETO OTBaJ'IOO6pa3OBaHI/IH dHaJIOr'M4YHa TCXHOJIOINN

OTBaJI00GPAa30BaHUsI TPAHCTIOPTHO-OTBAJIbHBIMU MOCTaMU. OTBas1006pa3oBa-
Tenb (puc. 5.1) pacniojiaraeTcsl Ha KpoBJie IIacTa OKOJIO POTOPHOTO 9KCKaBa-
Topa WM Ha TIouBe Tiacta. Yepes mpreMHYI0 KOHCOJb ITOpoa OT POTOPHOTO
BKCKaBaTOpa I0IaJaeT Ha KOHBEep OTBaJIbHOM KOHCOJIM, KOTOPbIi ITepeMe-
IaeT ee B BbIpabOTAaHHOE MPOCTPAHCTBO. B mporiecce OTCBHITKM OTBaJbHAsI

330

LLLLG

NNNnnnen

I

;

%
LD

{8 R LRI LS RS RARSRARS

HULUULLLLLULL
nnnnnnnnnnnnnnnn

T

T

fl )

Bl

F =1
= . Smac
o e W =
=™

Puc. 5.2. Cxembl 0TBAN006PA30BAHMSA
C NMPUMEHEHUEM:
a, 0 — KOHCONBHOTO 0TBaN006pasosare-
N NPpK BHYTPEHHEM 0TBanoo6pa3osa-
HWUW; B — NPW BHELLHEM 0TBanoo6paso-
BaHUK; r — ab3eLepom

i | %

331



10.U. Anucmpamos, K. IO. Anucmpamos

KOHCOJIb CTOUT Ha MECTE WJIM TIepeMeNIaeTcs 1Mo ayre, 0osee MOJHO 3aIo-
H$IS1 BBIpaOOTaHHOE MPOCTPaHCTBO. [1pr 0TpaboTKe 3aXONKKU OTBAIOOOPA30-
BaTeNb TepeNBUTAETCS MO (DPOHTY pabOT Ha IIar MEePeaBUKKU POTOPHOTO
9KCKaBaTopa (puc. 5.2).

OTBasTI00O6pa30BaHNE BHEIITHUX OTBAJIOB KOHCOJIBHBIMU OTBAJIOOOpa30Ba-
TEJISIMUA TIPUMEHSIETCS TIpY KOHBeWepHOM TpaHcmopTte. BHelrHee 0TBa006-
pa30BaHWE HAYMHAETCS C OTCHINKU TepenoBoil Haceimu. lopHas mopopa
C OTBAJILHOTO KOHBeliepa, 4Yepe3 pa3rpy304HOE YCTPOWCTBO MOManaeT
Ha MIPUEMHYI0 KOHCOJIb OTBAJIOOOPA30BaTeIsl U 3aTEM OTBAJIBHON KOHCOJBIO
HaIpasJIsieTCs B OTBaJl. 3aTeM 3TOT OTBAJI IITAHUPYIOT U HA HETO MepecTaBIIsi-
0T OTBaJIbHBIN KOHBeiep. OTBasoo0pa3oBaTesib MPOU3BOAUT OTCHITIKY HU-
JKHETO sipyca, IepeMeniasich BIOJb OMHON CTOPOHBI OTBAJILHOTO KOHBelepa,
U OTCBITIKY BTOPOTO SIpyca, MepeMellasich BIOJIb IPYrOii CTOPOHBI OTBAJIbHO-
ro KOHBelepa. B mepnos oTChIKY BEPXHETO sipyca TTOBEPXHOCTh OTBaJIa HU-
KHETO sipyca IIaHupyeTcs OyIbI03epaMu, 3aTeM OTBATbHBII KOHBEEp Tepe-
MeIaeTcs Ha IIar TepeBKKY, W UK TTOBTOpsieTcsl. Bo3MoxkHa OTChITIKA
OTHOBPEMEHHO TPEX SIPYCOB OTBAJIOB KOHCOJIBHBIMU OTBAJIOO0OPA30BATENISIMU.

BricoTa mepenoBoii HaCHITIN, a BIIOCIEACTBUN HIDKHETO sipyca /| 3aBUCUT
OT CBOICTB TOPHBIX MOPOA U cocTaBisieT 00bivHO 30—40 M. BricoTa BepxHe-
TO sipyca /) ONpeAeISieTCs BBICOTOM Pa3Tpy3Ku OTBAIOOOpPA30BATEIS.

Y4uThiBasi yMeHBIIIEHNE BBICOTHI TIEPBOTO SIpyca BCJIEACTBUE TJIAHUPOBKYU
ero Oyipao3epaMyd U HEOOXOMMMOE PACCTOSTHUE MEXITY KOHIIOM KOHCOJU
¥ BepIIMHOI OTBaNa, BMECTMOCTb (M?) 1 M BHEIIIHETo OTBaJIa IIPU IBYXbsi-
PYCHOI OTCHITIKE

So=z(h1+h—6),

Tac 7 — Har nepCaBrUKKHU KOHBeﬁepa, M;
hl: h2 — BbICOTa COOTBETCTBCHHO BEPXHCTO M HM2KHETO APYCOB OTBaJia.

OrBanoobpazoBaHue ad3eTUepaMu TPUMEHSETCSI MpPU XKeJIe3HOOOPOXK-
HOM TpaHCHOPTE MSITKMX MOPOJ BCKPHILIU. AO3eTLEep MpeacTaBiseT coOoit
MHOTOKOBIIIOBBINI POTOPHBIW WX LIEMTHOW 3KCKAaBaTOpP C OTBAJIBHOW KOHCO-
JIbIO Ha PeJIbCOBOM WJIM TYCEHUYHOM XOy, 000pYAOBaHHBIN ISl CAMOCTOS -
TeJIbHOW MJIaHUPOBKM OTBaJla TUIAHUPYIOIIUM YCTPOHCTBOM B BUIE MHOTO-
KOBIIIOBOTO 3BeHa AJuHOM 10—12 M.

bnarogapst BO3MOXHOCTU MOBOPOTa OTBAJIBHOM KoHcoau Ha 180° ab3et-
LIEp MOXET OTCHITNATh ABYXbSIPYCHBIN OTBAJI.

TexHonoruss oTBajlooOpa3oBaHUs 3akjoyaeTcs B ciaenyioiieM. ITopoaa,
JlocTaBJIsieMast XeJle3HOAOPOXKHBIM TPAHCIIOPTOM, Pa3rpy>KaeTcsl B TpaHIIEIo
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ryouHoMi 2—3 M, KOTOpylo oOpa3yeT caM abzeTuep. JBUrasch BIOJb TpaH-
11eu, ab3eTuep MPOM3BOIUT BEIEMKY 3TOI MOPOIbl U KOHBEHEPOM OTBaJIbHO
KOHCOJIY YKJIaJIbIBAET €€ MOIepeMEHHO B HYXKHUI U BEPXHUI SIpYChl OTBaja.
ITo Mepe 3amoTHeHUsT HUXKHETO sipyca ero MoBEPXHOCTD IJIaHUPYETCS, TpaH-
11Ies1 3aChIMaeTcs, MOCJIe Yero MyTenepeIBuraTteieM nyTH ad3eTuepa u xee3-
HOJIOPOXHOTO TPAHCTIOPTA MEPEMEIIAIOTCS B HOBOE MOJIOXKEHUE. 3aTeM MTPO-
W3BOAUTCS BbleMKa TpaHIIEU, 1 LIUKJI TIOBTOPSIETCSI.

BMecTrMOCTb OTBajia HUDKHETO SIpyca, Kak U TPy OTBaJI00Opa30BaHUM KOH-
COJIBHBIM OTBaJI000pAa30BaTesieM, OMPEAETISIETCS €T0 BBICOTOM € y4eTOM TUIaHU-
POBKH U 111arOM MEePEIBIKKHU Z:

Sl =Zh1.
BmecTtuMoCTh OTBasia BEpXHETO sipyca
S=zh,—0,257tgp,

rae B — yros oTkoca oTBaa.

5.4. OTBAJIOOBPA3OBAHUE I'OPHBIX IIOPO/]
CPEICTBAMU I'MIPOMEXAHU3AIINN

OTtBasI000pa30BaHME CPENCTBAMYU THAPOMEXaHU3AITUY TIPOU3BOUTCS TIPU
JIOCTaBKe TOPHBIX TTOPOJ TPY-
OOMPOBOMHBIM WU KOJIEC-
HBIM TPAHCTIOPTOM.

IugpootBanbel (puc. 5.3)
pacrojiaraloTcsi 3a KOHTYpPOM
Kapbepa B TIOHVKEHHBIX Me-
cTax uiau oBparax. [inmpooTsan

Puc. 5.3. Cxembl pacnonoxexus
rMapoOTBANIOB:
a— B OBpare:
1 — pamba; 2 — nynbnoBsos,;
3 — BbINycK nynbnbl; 4 — KO-
nofeu; 5 — cépocHas Tpyba; 6
— OTCTOVHUK;
0 — Ha PaBHWHHOI MECTHOCTH
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Ihasa 5. Omsa/looﬁpzwoeaﬁue nycmoix nopod u cmadupoeaﬂue HEKOHdMMMOHHOZO HN0/MEe3H020 UCKONAemMo20

MPEACTABISET COOOI MPOCTPAHCTBO, OTPAHUYEHHOE Ha PABHUHHOW MECTHO-
CTH CO BCEX CTOPOH AaM0OIi , B OBparax — coO CTOPOHbI MTOHWXKEHHOW YacTH.
MuprnHa nam6sI moBepxy 1,2—1,5 M, BeicoTa — 2,5—3,5 M, 3aJI0KEHNE OTKO-
COB BHYTpeHHUX — 1,5 M, BHeIHUX — 1,75—2 M. [1pu ruapoTpaHcnopTe myib-
a 1Mo TpyOOIPOBOY, PACHOJOXEHHOMY Ha 3CTaKaJe WA HEMOCPEACTBEHHO
Ha nam0e, ToaeTcs Ha OTBall U cOpachIBaeTCsS B HETO U3 TOplia TPYObl WU
paccpenotodeHo. B oTBasie TopHast mopoja OcefaeT Ha JTHO, BOJA Yepes ycTa-
HOBJICHHBIE Y AaMObI BOTOCOPOCHBIE KOJIOALBI MONAaIaeT B BOJOOTBOAHBIN
KaHaJl 32 IpeJeiaMu TUAPOOTBAIA U MOBTOPHO UCIIONIB3YETCS B TEXHOJIOTAYE-
CKOM TIpolecce.

ITo Mepe HanmoJTHEHNSI TOPOBI B OTBaJIE 1aMOy HapallUuBaOT C TOMO-
IO 9KCKABATOPOB WU CPENICTB TUIPOMEXaHU3ALIUY ITyTEM OTBOJIA U HAMBI-
Ba MyJIbIBI U3 IOTOKA. BMECTUMOCTb TH-
JIPOOTBAJIA TIPU TPYOOTIPOBOAHOM TPaHC-
MOPTE PACCUMUTHIBAETCS U3 00bEeMa CKJIa-
JpyeMoil moponasl V; u o6beMa BOAbI B
OTCTOWHUKE V;, HEOOXOOUMOW st
ocBeieHUs1. OH paBeH 5—6-THEBHOMY
pacxo[y IyJIbITbl, TOJaBaeMOli B OTBAJT

V=Vqah+ 13,

rae k = 0,5+1 — koadpduumeHt 3amno-
HEHUs eMKOCTH OTBaJa.

OTBasi00Opa3oBaHWe MPU AOCTaBKE
KOJIECHBIMU BUJAMU TpaHCIIOpTa TOp-
HBIX TOPOJI TIPOU3BOAUTCS CO CIeLMab-
HOI TIIOIIAaAKK, 000pYAyeMOil Ha OTKO-
ce (puc. 5.4). Pazrpyxkaemasi U3 TpaHC-
MOPTHBIX COCYIOB rOpHasi Mopoaa CMbl-
BaeTCs C OTKOCA CTPYSIMM BOJBI U3 BOJO-
BOJIa, TTPOJIOXXEHHOTO BAOJb OTKOCA, TU-
Puc. 5.4. TwapooTeanoo6pa3oBaHne no-  APOMOHUTOPOB, PACIOJIOKEHHBIX ¢ 00-

poj MpU KOMECHOM TPaHCMop-  KOB pa3rpy304HON TUIOIIAAKU, WU aK-
Te C Nofayeit BOAbI ANs CNMBa  KyMYJIMPYIOIIEl €MKOCTH, COopyXkae-
nopopp! u3: MOl Ha HacChIMU 3a Pa3rpy304yHON TIO0-
a—BO/I0BOAA: 6 — rMApPOMOHKM- 1A Koit. Pacxon Bonabl Ha 1 M2 TOPOJBI,
TOPOB: B — HAKONWUTENbHO eM-  YKJIaJIbIBAEMOM C TTOMOIIIBIO CPEJICTB THU-
KOCTU JIpoOMeXaHU3allMu B OTBaJl, COCTaBJISIET
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o1 0,25 10 0,4 M%. O6beM TTopoas! (M%), YKIaIbIBAEMOIl ¢ OHOTO MOTOXEHMUS
OTBAJIbHBIX MYTEH,
_ Lk
2k, (tgor, —tgoy )

e Ly — mmiHa poHTa paboT Ha TUAPOOTBATIE, M;
h — BbICOTa OTKOCA, M;
kp — KO3(PPUIIMEHT pasphIXJICHUS TIOPOL;
0], 0y, — MUHUMAJIbHBII HAKJIOH COOTBETCTBEHHO MOBEPXHOCTU U OC-
HOBaHUS TUAPOOTBAJA, TPATYC.

5.5. OTBAJIOOBPA3OBAHUME KPEIIKUX 'OPHBIX ITOPO/]
OJHOKOBIIOBbBIMH DKCKABATOPAMMU

IMpu pa3paboTKe MeCTOPOXIEHW C KPEMKWMW TOPHBIMU TOpOJaMU
¥ TIepeBO3Ke XeJIE3HOMOPOXKHBIM TPAaHCIIOPTOM TTPUMEHSIETCST 0TBaJIooOpa-
30BaHUE OMHOKOBIIOBBIMM 3KCKaBaTOpaMU — MEXaHWYECKMMU JIoTlaTaMu
U [parjaiiHamu.

TexHonorust 0TBajI000pa30BaHUsl 3aKII0UAETCS B 9KCKaBallUU pa3rpyxa-
€MOU M3 AyMITKapOB MOPOIBI U YKJIAIKe €€ B OTBAJ OJHOKOBIIIOBBIM 9KCKa-
BaTOpOM (puc. 5.5). DKCKaBaTOP pACIONATaeTCs HUXXE YPOBHS XKeJIe3HOI0-
POXHBIX TTyTell Ha BBICOTY pa3rpy3Ku 3kckaBatopa. [lopoma u3 mymMmkapoB
pasrpyxaeTcsl B YITIyOJIEHHWE, COOpY>KaeMoe caMUM 3KcKaBaTopoM. [locie
pasrpy3Ku MOPOIBI 9KCKABATOP MPOU3BOIUT YKIIAIKY €€ cHadajla B HIDKHUHN
TIOAYCTYTI, @ 3aTEM B BEPXHUIA.

C yueToM ycaaKu TIOpOJl B OTBaJIe BEPXHUH MTOMYCTYIT OTCHITIAETCST BHICO-
TOM, HECKOJIBKO TPEBHIIAIONIEH YPOBEHD XKeJIE3HOMOPOXKHOTO TTyTH. Bhico-
Ta 9KCKABAaTOPHBIX OTBAJIOB 3aBUCUT OT CBOMCTB CKIIAAMPYEMBIX TIOPOI U B
PaBHUHHOU MECTHOCTHU COCTaBJIsIeT OKoJIo 30 M.

Mar mepensuxxku yTH nipu sKckaBatopax DKI' oObYHO cocTaBiseT
22—-30 M, ipu aparnaiHax DI — 70—100 m.

B KoHIIe OTBaTbHOTO TYIMMKA OTCHITIKY BEPXHETO TTOMYCTYIa 9KCKABaTOP
MPOU3BOIUT TAKUM 00pa3oM, YTOOBI cO3MaTh cebe BOZMOXKHOCTh BhIe3/1a Ha
TIOBEPXHOCTh OTBaja, MO KOTOPOW OH TIepeMeIaeTcs] B Hayajlo TpaHIIeH.
ITo cve3ny mepBOHAYATBbHON HACHITIM OH OITyCKAaeTCsl Ha TIOBEPXHOCTb HU-
JKHETO TIOJYCTyIa, COOpYXaeT MPUEeMHBIN OyHKep U MOcie TepeaBIKEHMS
MyTeil B HOBOE TTOJIOKEHWE IIUKJIT TIOBTOPSIETCSI.
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IlepBoHavaNibHYIO  HACHIIb
COOpYXaloT B MIEPUOJ CTPOUTEITb-
CTBa Kapbepa 3KCIUTyaTallMOHHOM
TEXHUKOU, T.e. MEXaHUYECKUMHU
Jionatamu, AparjaiiHamu, CKpe-
TIepaMy WY OyJIbAO3EpPaMH.

MarepuaioM mnepBOHAYAIb-
R HOW HAaChIMU MOTYT CITYKUTh TO-

pOJBI, SKCKaBUPYEeMbIe U3 TaK Ha-
:—‘—| 3bIBAEMOTO «pe3epBa» (TPaHILIEN)
/

Ha MeCTe CTPOUTENIbCTBA OTBaJa,
WIX TOPOJBI, NPUBO3MMbBIE M3
Kapbepa.

S 3 BMecTuMOCTh OTBAJIBHOTO Ty-
o= mmka V,, (M%) ripu otBanoo6paso-
= BaHWU OTHOKOBIIOBBIMM 3KCKa-
BaTopamu
1 ——
= Vo=2Ho Lr,
P Ee=—"" ) rae z — IIar NepeyKIaaku ITy-
| T, M;
—

H, — BbIcOTa OTBaNa, M;
L, — myviHa OTBaJIbHOTO TY-
MnuKa, M;

Puc. 5.5. 0TBaN006pa3oBaHne NOPOA MeXaHU4ecKom
nonaron

rae Ry y — pamnyc yepraHus 9KCKaBaTopa Ha YPOBHE CTOSHUS, M;
R, — pamnyc pasrpy3ku 9KCKaBaTopa, M;
Is — nMuHa TpueMHOTO OyHKepa, M.

Yuci10 OTBaIbHBIX TYIMMKOB, HEOOXOAMMBIX ISl OTBAJI000Pa30BaAHUS 110~
pOI, TIOCTYTAIOIINX U3 Kapbepa,

Ny
I
S
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rne W — cyTouHBI 00BbeM MOPOABI, MOCTYNAIONIEN U3 Kapbepa Ha OTBAJI, MS;

V, — TIpHeMHas CIIOCOGHOCTb OTBAJIBLHOTO TYIHKA, M°/CyT;

V.=Nnq _ S ng,

[+,
rae N — 4UCIo TI0e30B, KOTOPOE MOXET ObITh pa3rpy>KeHO Ha OTBaJIe;
ng — BMECTHMOCTb COCTaBa, M°;
f — KoohdULMEHT, YIUTHIBAIOLINI HEPABHOMEPHOCTh PAOOThHI OTBAJIb-
Horo tynuka (= 0,85+0,95);
T, — 4KCI0 9acoB pabOThI OTBATBHOTO TYIHMKA B CYTKH, U;
f, — TIPOIOJIKUTETLHOCTH OOMEHA MOE3/I0B, U

! =£+’E,
v,

cp
rne L, — IJTMHA OTBAJIBHOTO TYITUKA, KM;
Vep — CPEIHSAS CKOPOCTh IBMXEHUS MO OTBAIILHBIM MyTSM, KM/4;
T — BpeMsI, 3aTpaunBaeMoe Ha 0OMEH IT0e31I0B, U,
I — BPEMS pas3rpy3ku coctasa (=1l )
t — BpeMsI pa3rpy3KH OTHOTO AyMITKapa;
1 — 9UCIO0 TyMIIKApOB B ITOE3IE.

OO0l11ee YMCII0 OTBAJIbHBIX TYIIMKOB JOJIXKHO YYUTbBIBATh PE3CPB IJIA Oopra-
HMU3aWU TMEPCYKIIaaKHU ITyTH Ha OTHOM M3 TYIIMKOB:

t
n =n_[1+-==
t

TIe H; — PacyeTHOE YMCIIO TYMTMKOB IS OTBaJI00OPa30BaHUS;
t 1 — TIPOJIOJKUTETBHOCTD TIEPEYKIIAIKHU ITyTH, CYT;

t — HOPOOdOJLXMTECIbHOCTb paﬁOTI)I OTBaJIbHOTI'O TyIiMKa, CyT.

W

BmectuMocTh KoBIIA JKCKaBaTopa E, HeoOxoaumasi JJIsi OTBaJIbHBIX
paﬁoT Ha OTBAJIbHOM TYIIMKE, YCTAHABJIMBACTCA M3 YCJIOBHA pABCHCTBA €TI0
ITPOU3BOAUTCIILHOCTH HpHeMHOﬁ CMOCOOHOCTU OTBAJIbHOTO TyITMKa:

Ocy=Vc
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ARIN
EnTkk = /1 ng,
TNy
oTcioaa
Jng

E =,
nyk k(o +1,)

roe ny — 4UCio pa60‘H/IX OMKJIIOB 9KCKaBaTopa,
kI/I — KOB(b(bI/IHI/IeHT HCITIOJIb30BAHMA 3KCKaBaTopa B TCUCHUC CYTOK.

INpuMeHeHre OTHOKOBIIIOBBIX 9KCKABATOPOB O0ECTIEUMBAET HAIEKHOCTh
OTBaJIO0Opa30BaHMSI KPENKUX opo. [TyTr coBeplieHCTBOBAHMS 3TOTO CIIO-
c00a cBsSI3aHBI ¢ TIPUMEHEHNEM HOBBIX CXeM OTBaJI000pa30BaHUsI, IpUMEHe-
HHMEM DKCKAaBaTOPOB C YBEJIMUYEHHBIMU PAOOUYMMU TTapaMeTpaMy U TTOBBIIIIE-
HUEM CTETIeHU UCITOIb30BaHMS OTBAJIbHBIX TYTTUKOB.

YcTenrHbIi ONBIT TPUMEHEHUSI JUTST OTBAJI000Pa30BaHUST TTOPOJT BCKPHITITN
JIparIaifHOB TIPY KeJIE3HOJOPOXKHOM TPAHCIIOPTE TIO3BOJIIT PACTIPOCTPAHUTD
€ro0 Ha OTBaJI000pa30BaHNE IIPH aBTOMOOIIIBHOM TpaHCIIOpTe (puc. 5.6).

INpuMeHeHWe mpariaifHOB Ha aBTOMOOWJILHBIX OTBaJlax TO3BOJISET CYIIIe-
CTBEHHO YBEJIMUMBATh X BBICOTY, OCYILIECTBIISITh CTPOUTEIBCTBO ABTOIOPOT OJI-
HOBPEMEHHO C OTCHITTKOH TTOPOJ, 3aTIOTHSITh BEPXHUE SIPYCHI OTBaJIa, 00eCTICU -
BaTh HAJTMUVE PE3EPBHBIX EMKOCTEN B 30HE OTBaJIa, CO3aBATh YCIIOBUSI JIJIST JIBU-
SKeHUST Y Pa3Trpy3Ky aBTOCAMOCBAJIOB OJIM3KME K YCJIOBUSIM Ha CTAIlMOHAPHBIX
aBTozoporax. TakuM oOpa3oM, MaHHasi TEXHOJIOTHST OTBAIOOOpa30BaHMS 0bec-
TIeYNBAET KOMITJIEKCHOE 1 HAJIEXKHOE YCTPaHEHNE OCHOBHBIX HEJTOCTATKOB, TIPU-
CYILMX OYIbI03EPHOMY CITOCOOY OTBAJI0O0OpAa30BaHMSI, M CIIY>KUT OCHOBOM ISt
BBIOOpA HanbOJIee 5KOHOMUIHBIX BAPMAHTOB BCKPBITHSI.

IlIvpuHa oTBaTbHON 3aX0AKW B MPU KCKABAaTOPHOM OTBaJI00Opa30Ba-
HUU OKa3bIBaeT HEMOCPENCTBEHHOE BIUSHUE Ha YIEIbHYIO IPUEMHYIO CTIO-
COOHOCTS sIpyca OTBajia W MO3TOMY SIBJISIETCS] BAXKHEUTITM TTapaMeTPOM.

TexHoMOTMYECKME CXeMBI SKCKaBaTOPHOTO OTBAJI000pa30BaHUs OBIBAIOT
pa3IMYHBIMU B 3aBUCMMOCTH OT PacCITOJIOXEHUs JpariaiiHa OTHOCUTENIBHO
TPAHCIIOPTHOTO TOPU30HTA M CITOCO0A OTCHINMKM (BBINIE WM HUXE YPOBHS
CTOSIHUS) MIPU yIJie TTOBOpOoTa cTpesbl 10 180°. B kauecTBe OCHOBHOI 1ieje-
Cc000pa3HO MPUMEHSTH CXeMY OTCHITIKY TIOPOJT B HYDKHU SIpyC TIPY PacIiomo-
>KEHWH JIparjiaiiHa Ha YpOBHE TPAHCIIOPTHOTO TOPU30HTA.

Ha mepBom aTare cTponTeIhcTBA 9KCKABaTOPHOTO OTBaJIa HEOOXOIMMO OT-
CHITIATh ITOIIAKY, HAa KOTOPOI1 9KCKaBaTOP MOXET HAXOAUTHCS BOTM3U aBTOMO-
OWJIBHOW JOPOTU (pa3rpy304YHOI IUIOMIAAKW) U pa3MeIlaTh TPYHT HIKE TPaHC-
MOPTHOTO Topu3oHTA. [1o Mepe pa3BUTHS OTBasia AparjlaiiH rmepeMeniaeTcs
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OT aBTOMOOWJILHOI TOPOTM Ha pac-
CTOSTHME panuyca yepriaHus Ry W
TPOMIOJIKAET 3aChITIaTh €MKOCTh
HIDKE YPOBHSI CTOSTHUSI C TIOJTHBIM
WCTIONIb30BAHUEM TIapaMeTpPOB TIO
pasrpyske.

ITo mepe manmbHeifiero mpo-
JBVDKEHUST 9KCKaBaTopa TeprieH-
IUKYJISIpHO  JUHWUMA  (poHTa
OTBaJILHBIX pabOT BHICOTA SIpyca
MOXeET TOCTUTATh MPeIETHHON Be-
JIMIUHBI TI0 YCIIOBUIO YCTOMYUBO-
CTU [IJIS1 IparjiaiiHa onpeaeeHHO-
TO THUTA. YBEJIUYEHUE BBICOTHI
HIUDXHETO spyca H,; MOXeT ObITh
obecrieueHO TIyTeM TOHUKEHUS
YPOBHSI CTOSIHUS IparjlaifHa 1o
OTHOIIEHUIO K TPAaHCIIOPTHOMY
TOPU30HTY Ha TJIyOMHY, O3BOJISTIO-
IIyI0 OpaTh TPYHT M3 TIPUEMHOTO
OyHKepa BEpXHUM YepIIaHUEM.
B atux ycrmoBusix BepxHWIA TIOMY-
CTyI 3aIOJIHSETCS KCKaBaTOPOM

TIpY BepXHEN pasrpy3Ke 10 YPOBHS
TPAHCTIOPTHOTO TOPU3OHTA WU
HCTIONB3YeTCs KaK pe3epBHAsl eM-

Puc. 5.6. 0TBan006pa3oBaHMe aparnanHoMm npu
[0CTaBKe TOPHbLIX MOPOJ KOMECHBIMU
BMAAMI TpaHCMopTa

KOCTb JJ151 OYJTHJI03ePHOTO OTBAJIO-

o0pazoBaHus. Hebosblas BbICOTa BEpXHETO MOMYCTYyIa 00ecrieunBaeT 6€30-
TTacHBIE YCJIOBUSI PabOTHI, a €T0 3aloJIHeHME (TIPY UCTIONh30BAHUM OYyThI03€e-
POB) MPOM3BOIUTCS C OTCTABAHUEM, PaBHBIM 1,5R;,.

CTpoUTEeNbCTBO pa3rpy304HON TUIOIIANKA U aBTOMOOWIIBHOM JOPOTH OC-
HOBHOTO TPAHCTIOPTHOTO TOPU30HTA MOXKET MPOU3BOIUTHCS OJHOBPEMEHHO
¢ oTBasiooOpa3oBaHueEM. Tpebyemoe orepexXeHUe CTPOUTENbHBIX paboT co-
OTBETCTBYET PaaUyCy pas3rpy3Ku 3KCKaBaTopa, CO3IAIOIIETO HEOOXOMMMBII
TIOATIOP B pe3yyibTaTe 3al0JIHEHUS EMKOCTH HUKHETO TTOTyCTyTIA.

Ornepexaroliee CTPOUTETLCTBO aBTOAOPOTU K pa3rpy304HOM TIIOIIAIKE
¥ TUTOIIANKY TSI YCTAHOBKM 3KCKaBaToOpa, a TakKe 3arloJTHEHUE BEPXHETO
TOIYCTYTA TIPY TIOMOIIM OYyJIh03epa CO3aI0T Pe3epBHBIN (DPOHT paboT myIst
aBTOTpaHCIIOPTa. B ciIyyae mMTeTbHOTO BBIXOA U3 CTPOST 9KCKABATOPA OH HC-
TOB3YeTCs ISl TIpueMa TpyHTa. AHaJIU3 TI0Ka3aj, YTO ero 00beM JOCTUTAET
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7—10% cyMMapHBIX 00BbEMOB CKJIAIUPYEMBIX B OTBaJ MOPOA. DTO TapaHTH-
pYyeT CTaOWIBbHOCTh 9KCKABATOPHOTO OTBAJI000PAa30BaHUS MPU IPUMEHEHUN
aBTOMOOWJIBHOTO TPAHCIIOPTA [JIsI MePEeMEIIEHUST BCKPBIIITHBIX OPOJ.

C 1enb0 YMEHBIICHUS BIVUSHUS KINMATUICCKUX YCIOBHMIT Ha IIpoIIecc
0TBajI000pa30BaHUS B PE3EPBHBIX EMKOCTSIX MOXKXHO OCYIIECTBIISTh CKIIaaM-
pOBaHUE KPEMKMUX MOPOJ, a HA OCHOBHBIX 9KCKAaBaTOPHBIX OTBAJIaX — CJa-
6b1x. Kpome Toro, npu oTcyTcTBUUA aTMOC(HEPHBIX OCAAKOB MOXHO 3aIoj-
HSITh CPEHIOI0 YACTh OYJIbJI03E€PHOIO OTBAJIA, a MPU HEOIATONIPUSITHBIX YCIIO-
BUSIX — YYACTKU, MPWIETAIOIINE HEMOCPEACTBEHHO K aBTOJOPOTE.

CpenHsisi CKOPOCTh MOJAaYM aBTOCAMOCBAJIa 3aJHUM XOJOM K MECTy pa3-
TPY3KM Ha 3KCKaBaTOPHOM OTBaJie MOYTH B 2 pa3a OoJibllie, YeM Ha Oyabao-
3epHOM. BpICOKas HaIEXXHOCTh MPEAOXPAHUTEIBHOTO YCTPOWCTBA YBEJIUYM -
BaeT 0E30MacHOCTh BBITIOJHEHUS MAHEBPOB MPU Pa3rpy3ke, YTO MO3BOJISIET
BOJUTEJIO YBEPEHHEE U C MEHBIIMMU 3aTpaTaMy BPEMEHU BECTU Pa3rpy3Ky
aBTOCaMOCBaJa.

B uenoM mpou3BOAUTENBHOCTh ABTOCAMOCBAJIOB Ha 3KCKABATOPHBIX
orBasiax Ha 30% Bblllle, YeM Ha OYIbI03E€PHBIX. DTO Aa€T BO3MOXHOCTh YMe-
HBILIUTD JJIUTEJIbHOCTh BCETO TPAHCITIOPTHOTO LUKJIIA. [IprBeeHHbIE TaHHbIE
00 U3MEHEHUU CKOPOCTHBIX PEXMMOB Pa0OTHI aBTOCAMOCBAJIOB OTHOCSTCS
K aBTOMOOWJISIM PA3JIMYHON IPy30MOBEMHOCTH.

5.6. INTY2ZKHOE OTBAJIOOBPA3OBAHUE

OTBasT00O6pa30BaHNE PA3HOMPOYHBIX UM XOPOUIO APOOJIEHBIX CKaJTBbHBIX
MOPOJ IPY JOCTaBKE UX HA OTBAJIBI KEJIE3HOTOPOXHBIM TPAHCTIOPTOM MOXET
MPOU3BOJUTCS OTBATBHBIMU TLTyTaMu (puc. 5.7). OTBaAIbHBIN IUIYT MpPeACTa-
BJISIET OO0 CAMOXOAHBIN WIN MPULIEITHON BaroH CIEIIMaTbHON KOHCTPYK-
11, 060pyIOBAaHHBIN C OMHOU WX C ABYX CTOPOH OTBAJBHBIMU JIEMEXaMU.
Criepeiy OTBJIbHBINA IUTYT MMeEET JJOOOBBIE JIUCTHI C MOAKPBUIKAMU IS
OYMCTKU IyTeH OT MPOCHITA NOPOABI WU CHETA.

TexHOMOTUST OTBAJI000PAa30BaAHMS 3aKITI0YAECTCS B TIEPEMEIIEHUHN BO Bpe-
Ml CBOETO NBWXEHWSI MO MYTAM pPa3rpyXKeHHOU U3 MyMIIKApOB TMOPOJbI
OTBaJIbHBIMU JIEMEXaMU B CTOPOHY OTKOCa OTBaJa.

ITpu pasrpy3ke 4acTb MOPOABI CKATHIBAETCS IMOM OTKOC, Apyras obpasyeT
HaBaJI TOPOJIBI OKOJIO XEJIE3HONOPOXHBIX IMyTel. [1pn oTBasooOpaszoBaHuy 3a
HECKOJIbKO MPOXOJ0B OTBAJILHOTO TITyra MepeMeniaeTcsl BEpXHsS YacTh HaBa-
JIa TIOPOJIBI, 3aTEM JIEMEX OITyCKAeTCs ¥ POU3BONUTCS IEPEMEILIEHHE TTOPOIBI,
HaXOJSIIIENcs HAXE YPOBHS ITyTH.

340

Lukabl pa3rpy3ku U OTBaJIoOOpa3o-

BaHUA OTBAJIbHBIM IITYTOM ITOBTOPAIOT- a
C4d TEX IIOp, ITOKa HE 6YI[CT 3aIll0JIHCHO =y \‘U”

MPOCTPAHCTBO OTBaAJIa, paBHOE LIAry Te-
penaBuKku nmyTu: 7 = 1,5—2,5 m.

7=b—c,

rme b — MakCUMaJbHBIN BBUIET TJIaBHO-
TO JIeMeXa OTBAJTHLHOTO TIJTyTa OT OCU
yTH;
¢ — 0e30MacHoe pacCTOSIHUE OT OCU
IyTA 10 OPOBKM OTBAJIBHOTO YCTY-
ma, M.

ITocne storo myTe mepemernaercst B
HOBOE€ TOJIOKEHUE MyTENEPeABUTATEIIEM.
OTBanoobpa3oBaHUE MPOU3BOAUTCS IO
BCell mauHe OTBajbHbIX myTeil. [lpu
TUTY>)KHOM OTB&JIOOOPA30BAHUM MOXKET
U3MEHSThCI TYNUKOBAsE W KOJbIIEBas
(opMBI oTBana, obecrneynBaroIIE TO-
CTOSTHHYIO TIOJJa4y COCTaBOB Ha pa3rpys-
Ky W OZHOBPEMEHHOE OTBAJI0OOpa30Ba-

HUE OTBAJILHBIM ILTyTOM. : N
BricoTa TITy:XHBIX OTBAaJIOB COCTa- E £
BasieT oObIuHO 10—25 M, mimHa —
500—2500 m. Puc. 5.7. TInyXHoe 0TBaNn006pa3oBaHue:
Pacdet BMeCTMMOCTH OTBaJjIa M YMciIa a — OTBaNbHbIA NAyr;
TYIIUKOB, HEOOXOIUMBIX IUISI OTBAJIO00- 6 - cTaauu 0TBaNoo6pasoBa-
pa3oBaHMs TIOCTYMAIOIINX W3 Kapbepa Hu

TOPOJI, TTPOU3BOAUTCS aHAJIOTUIHO 3K-
CKaBaTOPHOMY OTBaJIOOOPAa30BaHUIO.

B Tepmanuu oTBajibHBIE TIIYTM TTPUMEHSIOTCS IS OTBAJIOOOPa30BAHUS
MSITKWX TOPHBIX TTOPOI. TSI 9TO 11eJTh MCITONB3YIOTCS TUTYTH CO BCTPOCHHBI-
MW TTyTeTepeaBUraTesiiMu. B aToM ciydae 1miar mepeaBKKY YMEHBIIaeTcsl,
HO COBEPIIEHHO UCKITIOYAIOTCS TIPOCTOM TYTITMKa BO BpeMsl IePeIBIKKY ITyTH.

[Tytn coBepiieHCTBOBaHUSI OTBAJT0OOPAa30BAHUS OTBATBHBIMU TLTyTaMU
TpeaycMaTpuBaloT TpUMEHEeHNe OoJiee MOIIHBIX TIIYTOB, a CJIEIOBATETLHO,
U GoJiee TSAXKEJbIX PETbCOB.
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5.7. BYJAbJO3EPHOE OTBAJIOOBPA3OBAHUE

Ykianka KperKux TOPHBIX TIOPOJT B OTBAJIBI IIPY JOCTaBKE aBTOMOOWIIBHBIM,
a MHOT/A M XeJIe3HOIOPOKHBIM TPAHCTIOPTOM TTPOU3BOAMTCST MOIITHBIMU OYJTh-
Jo3epaMi. ABTOCAMOCBAJIbI PasrpyXaloTcsi Ha HEKOTOPOM PACCTOSTHUU OT
O6poBKM 10 TIeprepun oTBasa. bybno3epsl iepeMenialoT ee o 0TKOC, OCTa-
BJISISI HA OPOBKE MPENOXPAHUTENbHBINA Bal (puc. 5.8). s 6e30macHOCTH TOo-
BEPXHOCTh OTBaJIa UMEET TMOABEM B CTOPOHY OTKOCA PaBHBIN 3°.

B mocnenHee BpeMs B CBSI3U C
TMPUMEHEHNEeM Ha TIEPeBO3KE T10-
PO BCKPHIIIM aBTOCAMOCBAJIOB
OOJIBIION  TPY30TIOABEMHOCTH
TpeOXPaHUTETHHBIN Bal OTKOCA
OKa3bIBaeTCSI HEMOCTATOYHO Oe-
3omacHbIM. bombias guHaMuye-
cKasl Harpy3Kka Kojiecamu Ha Tipe-
MOXPAaHUTENbHBIA BaJl MOXET
TPUBECTU K €T0 paspylieHUuI0 U
MaJeHUI0 MalIMHBl C OTBaJa.
B aTom ciydae pasrpyska aBroca-
MOCBaJIa  OCYIIECTBIISIETCSI Ha
OTBAJIE 32 MPU3MOI OOpYIIEHUS Ha
paccrosgHun «l» oT orkoca. s
Puc. 5.8. bynbfio3epHoe 0TBanooGpa3oBaHve  OOJIETUYEHMST TIEpeMelIeHUs ee

Mpy [OCTaBKe FOPHON Macchl aBTOMO- K OTKOCY TTOBEPXHOCTH OTBasia
OUIBHBIM TPAHCMIOPTOM: B Ipenesiax MPpU3Mbl OOPYIIEHUS
1 — yyacToK nepemelleHus nopodbl  OyJabAO3EpOM  MpoduIMpyeTcs
Oynbj03epaMu Mof, OTKOC; 2 — Y4acToK  C YKJIIOHOM 3—5° B CTOPOHY OTKOCa
pa3py3Kiu camocBanoB oTBana (puc. 5.9).

Ho

Hm ax

Puc. 5.9. TexHonoruyeckas cxema 0TBano06pa3oBaHus Npu UCMONb30BaHUK ABTOTPAHCNOpPTA
6ONbLLION rPy30N0ALEMHOCTH
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ITpu noctrxeHUM paccTosTHUS «l» MOBEPXHOCTh OTBajla BHIPABHUBAETCS,
TocJIe Yero UK noBTopsieTcd. BennunHa «l» coorBeTcTBYeT 2(h(heKTUBHOM
JUTMHE TepeMelleHUs MOPOAbl MO OTBaly MOPOAbI OYJIbI03epOM HaHHOM
MOIIIHOCTH.

[nsa obecrniedeHUsT BO3MOXHOCTU OIHOBPEMEHHOW pabOThl aBTOTPAHC-
TopTa U OyJIBIO3EPOB OTBAJI Pa3fesAIOT Ha ydacTkd. Ha omHMX ydacTkax
MPOU3BOJUTCS Pa3rpy3ka aBTOCAMOCBAJIOB, Ha IPYTUX — MEPEMEIIECHUE YXKe
pa3rpy>keHHOI MOPOBI MO OTKOC.

Yuciio OTBAIBHBIX YYACTKOB PACCUMTHIBAIOT U3 MOITHOCTU IPY30IOTOKA!

_w
g QCM

roe W — 00beM BCKPBILIN, JOCTABISIEMOI Ha OTBAJ B CMEHY, M°;
Hg — 9MCIIO OyIbI03epOB, PAOOTAIOIINX HA OTBAJIE;
Qcy — TTPOU3BOAUTENLHOCTE OYyIThI03€epa, m®/cMeny.

TomoBass MPOU3BOAUTENBHOCTh OYJIBIO3€POB TMPUHUMAETCSI WUCXOAS
U3 CMEHHOI MPOU3BOAUTEIBHOCTU U YucIa pabOYrX CMEH B TOMY.
JnvHa OTBAJIBHOTO y4acTKa (M)

rae V — npueMHas crmocoOHOCTh 1 M JUIMHBI OTBaJja, Mo,

BricoTa oTBasia 3aBUCHUT OT CBOMCTB CKJIAAWPYEMBbIX MIOPOM U OCHOBAHUS
oTBa1a. B paBHUHHOII MECTHOCTU BBICOTa OYJIBI03EPHOTO OTBajla MPUHUMA-
etcs paBHO# 25—30 M. [Ipu ycTOWYMBBIX MOPOAAX MPUMEHSIETCS MHOTOSIPYC-
Hoe oTBajooOpa3oBaHue. [Ipy 0OCHINKE TOPHBIX MOPOJ CO CKIIOHOB Ha Ha-
TOPHBIX Kapbepax BbICOTA MX AOCTUTaeT BBICOTHI CKJIOHA. Hampumep, Ha
Kapbepe «BbIicoTHBIV» ThIpHBIAY3CKOTO BOJB()PaMO-MOJINOIEHOBOTO KOM-
OuHaTa BbIcOTa oTBasla cocTamiseT 700 M. B 3ToM cityyae 3a cocTosiTHUEM
OTBajia BElETCS CIEelMaIbHOE HaOMoAeHNEe, a Oyaba03ephl Jisl 6€30MmacHo-
CTU B HEKOTOPBIX CJIydasix paboTaloT ¢ SKOPHBIM KPETUIEHUEM.

ITpu noctaBKe ropHOI MaCChI XKeJIe3HOTOPOKHBIM TPAHCITOPTOM OTBAJI MO
BBICOTE pa3nessieTcs Ha ABa MOAYCTyIa, KaK B CXeMax C OTBaJI000pa30BaHUEM
OTHOKOBIIIOBBIMU 3KCKaBaTOpaMmu. BeicoTa BepXHEro MOAyCTyIma ONpeaesisi-
€TCs YCJIOBUEM Pa3MENIeHUS pa3rpy>KaeMoii MOpoabl Ha TPUEMHOM TUIOIIAI -
ke. [Ipu gocTaBke rOpHOU MOPOABI TyMIIKapaMu O0JIbIION BMECTUMOCTHA OHA
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cocTasysieT 2—3 M. BeicoTa HUXKHETO TOTyCTyIIa ONpeAesisieTcsl O01Iel ycToit-
YHUBOCTBIO OTBaja U cocTaBisieT 30—70 M.

TexHomornsi OTBaJI00OPAa30BaHMS 3aKITIOUACTCSI B pasrpy3ke IMOPOIbI W3
JyMIIKapoB Ha pasrpy304HyIO IUIOAAKy IIOX OTKOC BEPXHETO IIOMYCTYIIA.
Bynbmozepom 3Ta mopoma TiepeMelnaeTcs oM OTKOC HIDKHETO ITOMyCTyTIa.
MakcumanbHOe PacCTOSTHYE TIepEeMEIIeHMS TTOPOIbI IO TIIOIAIKE, COOTBET-
CTBYIOILIEE 1Ay IEPEABUKKY XKeJIe3HONOPOXHBIX MyTel, cocTapisieT 45—50 M.

IMocne 3amoHeHUsT HUDKHETO TIOAYCTYTa Ha IMIMPUHY ONTUMAaJIbHOTO pac-
CTOSTHUS TPAHCITOPTUPOBAHUS TTOPOIBI Oyba03epoM (45—50 M) aHATOTUYHO
3aTOJTHSIETCS] BEPXHUI TTOMYCTYII, TIOCJIE YeTO MYTH MepeMENaloTcs B HOBOE
MOJIOXKEHUE.

5.8. CKNIAIMPOBAHUE HEKOHANIIMOHHBIX Pyl OCHOBHOI'O
M ITOITYTHOI'O ITOJIE3HOI'O NCKOITAEMOTI'O

Pynp1, Mo cBOMM KOHOVLIMSIM HE OTBEYAIOIINE B HACTOSILIIEE BpEMST TPeOO-
BaHUSM TepepadOTKU WM MOTPEeOUTENel, YKIanbIBAlOTCS B OTIEIbHbBIE
oTBajibl. TeXHONOrMsS OTBAJIOOOPA30BaHUS U KOMIUIEKCHAS MeEXaHU3alWs
AHAJIOTUYHBI OTBAJIOOOPA30BAHUIO ITYCThIX MOPoA. OTBajbl HEKOHAUIIUOH-
HBIX KCKOITAa€MBbIX OTJIWYAIOTCS MECTOPACIIONIOXEHUEM M MapaMeTpaMu.
MecTopacnoyioxeHre BbIOUpaeTcs BOMU3U Oyayliero MNpeamnpusThs Mo
nepepadoTKe UCXO U3 BO3MOXHOCTHA TPAHCTIOPTHOM CBSI3U ¢ HAUM. BricoTa
OTBaJIa JOJKHA OBITH KPATHOM BBICOTE YCTYITa MPH €TO pa3paboTKe. AHaIO-
TUYHO CKJIAJUPYIOTCS MOMYTHBIE TIOJIE3HbIE UCKOTIAeMBIE, HE UCITOIb3yeMbIE
B JAHHBIA MOMEHT MTOTPEOUTEIIEM.
CxJtanpoBaHMe TMOJIE3HOTO MCKOMAeMOTO MTPOU3BOAUTCS C PA3TUYHON
LIEJIBIO.
KaprepHble ckitagpl TOJIE3HOTO UCKOAEMOTO Pa3IelIsIioT Ha:
<> aBapuiiHbIe, MpeIHA3HAYEHHbIE IJIs1 €T0 XpPAaHEHUS U UCITOJIb30BaHUS B
MEePUObI HAPYIIEHUSI HOPMAJIBHOTO peXuMa padoThl Kapbepa;

<> yCpemHUTEIbHbIE, IPeJHA3HAYCHHbIE JJIS1 BHIpAaBHUBAHUS COCTaBa IMo-
JIE3HOTO MCKOITAaeMOTrO IO KaYeCTBY;

<> IIIUXTOBOYHBIE, MPeTHA3HAYEHHbIE /1T HAKOTUIEHUS 60TraTol py/Ibl, KOTO-
past UICTIOJIBb3YETCS B 00OTaTUTETbHOM WJIU METAJLTYPrU4eCKOM POLIECCE B
KadecTBe J0OAaBKU K PSITOBOM pyIie, MOCTYIAIOMIEH 13 3a00€B Kapbepa;

<> Meperpy30YHble, MCTOJb3yeMble MPU MPUMEHEHUM Pa3HBIX BUAOB
TPAHCIIOPTA B Kapbepe U Ha MOBEPXHOCTH;

<> TOTOBOW MPOAYKIIMY, OPTAaHU3YEMbIE B OCHOBHOM Ha Kapbepax Mo 100bI-

4ye HEPYIHOTO ChIPbS ISl TPOU3BOICTBA CTPOUTETBHBIX MATEPUATIOB.
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ABapUIiHbBINA, YCPETHUTENbHBINA, IIIMXTOBOYHBIA U CKJIaA TOTOBOM MpO-
JTYKIIUY pacrojiaraloT Ha TEPPUTOPUM 0O0TaTUTEIbHOM (haOpUKU WU 3aBO-
Jla TI0 TIepepaboTKe MOJIE3HOrO UCKOMAeMOoro.

Ileperpy3ounblii ckiaf (Ieperpy304Hblii MyHKT) pacrojaraloT Ha 00pTy
Kapbepa Win BHYTPH €rO.

MecTomnonoxeHre BHYTPUA Kapbepa OIMpPEAeISIeTCsS ONTUMATIbHBIM COOT-
HOIIIEHUEM PACCTOSTHUS MTepeMEILIeHUS TPAHCTIOPTOM IO TOCTABKE MOJIE3HO-
T0 WCKOIMAeMOIro Ha CKJIaJ W PACCTOSHUSI TEepeMEIICHUs TPaHCIOPTOM,
WCITOIb3YEMbBIM TSI TOCTABKM MOJIE3HOTO UCKOMAeMOro OT cKjiana 10 obora-
TUTEbHOU (padpUKMU.

KapbepHble cki1anbl CTPOSIT KANUTAIbHO, PACCUUTHIBASI HAa IJITUTEIbHBIN
TEepUO. U OOJIBIILYIO TPOU3BOAUTEIBHOCTD.

Ileperpy3ouHble cKJIaabl MEPBOHAYAJbHO YCTPaWBAIOT Ha TIyOUHE
40—50 M, mo Mepe pa3BUTUS Kapbepa CKJIaJ TEPEHOCST.

BMecTUMOCTh KapbepHOTO CKJIaga 3aBUCHUT OT MPOU3BOIUTEIBHOCTU
nepepadaThIBAIONIETO MPENNPUATUSI, CTAOMJIBHOCTU CBOMCTB M KayecTBa
MOJIE3HOTO UCKOMAEMOr0, Y1cja COPTOB Py, MOCTYNAIOIINX Ha CKIIAL, U UX
KOJMYECTBEHHOTO COCTOSIHMSI, a TakXke OT TPeOOBaHUIA, MpPeIbsSBISIEMbIX
K OTIpy>XKaeMbIM CO CKJIaJia pyAaM U 000pydOBaHUIO CKJIaia.

KoMmiekcHast MexaHU3alusl KapbepPHBIX CKIIAA0B BKITIOYAET MEPErpy304-
HOE W BCIIOMOrartebHoe obopynoBaHue. ITorpy3ouHbie paOOTHI BBITTOTHS-
IOTCSI OOBIYHO 9KCKABaTOPaMU WUJIA KapbepPHBIMHU MOTpy3uyrMKaMu. Bermomora-
TeJbHbIE OMEpalvy, 3aKJII0YAONIMECsS B pa3paBHUBAHUU W TEpeMEIEHUU
MOJ OTKOC Pa3rpy>KaeMoro Ha CKJIafe MoJe3HOTO UCKOMAaeMOro, yCTPONCTBe
W TUTAHUPOBKE JOPOT, BBITIOJHSIOTCS C TTOMOIIBIO OyJIbI03€POB.

Bb160p MOrpy304HOI MallUHBI 3aBUCUT OT IPOU3BOAUTEILHOCTH MOTPY-
30YHBIX pabOT, UCMHOJB3yEMOr0 TPAHCIIOPTAa, Pa3MEPOB CKJIalla U CBOWCTB
MOJIE3HOTO UCKOMAaeMOro.

Pasmepsl ckiiaga 3aBUCAT OT ero oobemMa. MakcuMmaibHasi BbICOTA Orpa-
HUYMBAETCS BEICOTON YepIaHMs IKCKaBaTopa, MUHUMaIbHasT — 2/3 BBICOTHI
HaITOPHOTO BaJla 5KCKaBaTOpa. YTOJ OTKOCA HACKINU CKJIAIUPYEMOTO MOJIe3-
HOTO WCKOTAeMOTO I CKaJbHBIX MEJKOAPOOJIEHBIX TMOPOJA COCTaBISET
37—38°, psimoBOil pyabl pa3IuyHON KyckoBaTocTh 40—45°, KpymHOI KYCKO-
BaTocTu 45—47°.

C yyetoM 3¢ (PeKTUBHOCTH pabOTHI IIIMPUHA 3aXOIKHU JIJISI 3KCKABATOPOB C
KOBIIIOM BMECTHMOCTBIO 10 5 M° cocrapisier 11—13 M u mst 3KCKaBaTopa
C KOBIIIOM BMECTHMOCTHIO 8 M® —15—17 M.

ITon ycpenHeHueM ciieyeT MOHUMATh MPOLEeCC CMENIEHUS UCKOTIAEMOTO
CBIPbSI OTHOTO BUIA TS IPUAAHUS eMy 0oJiee pABHOMEPHOU XapaKTepUCTU-
KU MO BEIIECTBEHHOMY U IPaHyJIOMETPUYECKOMY COCTaBaM.
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OCHOBHOW MOPUHIMUIT YCpEeOAHEHUS KayecTBa MOJE3HbIX HMCKOMaeMbIX
3aKJII0YaeTCsl B BBIMOJHEHUM KOMILIEKCAa OpraHU3allMOHHO-TEXHUYECKUX
MEPONPUATUIA MO TJTAHOMEPHOW M Haubosiee 3(pGeKTUBHON pa3padoTKe
MecTopoxiaeHus. IlnaHupyemMoe crucTeMaTMyecKoe YyCpeaHeHUe MpeaycMa-
TpUBaeT: HauboJiee pallMOHAIbLHOE MCMOJb30BaHKE MPOMBIIILIEHHBIX 3alla-
COB OTAEJbHBIX BUIOB IMOJE3HBIX MCKOMNAEMBIX; BBIMOJHEHUE TIJIAHOBBIX
3aaHU MO KauyeCTBY U BBIXOMY TPEOYEMBbIX TUIOB CHIPbS; YAyUYIlIEHUE TeX-
HUKO-3KOHOMMYECKMX TMOKa3aTejell mpolecca oOoraiieHus 1M nojaydeHue
ChIPbSI C TOCTOSIHHBIMM CBOMCTBAMU.

IIpu BBITIOJHEHUM OPraHM3ALMOHHO-TEXHUYECKUX MEPONPUSITUI MO 3-
(EKTUBHOMY YCPETHEHUIO KAaUeCTBA MUCXOMHOTO ChIpbsi OCHOBHYIO POJIb UTPAET
reosioro-MapKuieiaepckas ciy>koa KapbepoB, KOTOpasi TOJKHA CBOEBPEMEHHO
CHabXaTh TEXHOJIOTOB-3KCILUTyaTallMOHHMKOB UCXOAHBIMU JAHHBIMU U COOTBET-
CTBYIOILIEH JOKYMEHTAalIMel, TIaHUPOBaTh TOPHbIE pabOThl U KOHTPOJIMPOBATh
KauecTBO pa3pabaTbiBaeMbIX pya. [eomornyeckasi JOKyMeHTaLs1 JOObIYHbIX 3a-
00€B 10JKHA BKITIOUATh 3JIEMEHTBI JUCIOKALUM, KOHTAKTHI MEXTY pa3TuYHbIMU
MX TUTIaMU, BELLIECTBEHHBII COCTaB, (PU3MKO-MEXaHUYECKUE CBOMCTBA Py, (Kpe-
MOCTb, TPEILIMHOBATOCTb U COPTHOCTh IO COOTBETCTBYIOLLEH KacCuduKaium).
CreneHb ycpeaHEHUST MOXKET OBbITh OlleHeHa KO3 @uLIeHTOM

IJ1e G, U G — CpeiHee KBAIpaTUYHOE OTKJIOHEHWE KauecTBa UCKOMAaeMOoro 10
U TIOCTIe YCPEeMHEeHMsT, M KO3 DUIIMEHT YMEHbBIIIEHUST CPETHETO KBajpa-
TUYHOTO OTKJIOHEHUS

i 5o
6" ©

YcpenHeHne KauecTBa MCXOMHOTO CBHIPhSI MOXKHO KJIaCCHUMDUIIMPOBATh 10
MECTy IIPOM3BOICTBA, CIOCO0Y, IMPUMEHSIEMBIM CPEICTBAM MeEXaHW3aIly
IIPY 3arpy3Ke U pa3rpy3Ke YCPeTHUTEILHBIX YCTAHOBOK.

MecTo ycpemHeHUs KadecTBa MOJIC3HOTO NCKOITAeMOTO MOXET OBITh BHYT-
PUKAapbePHBIM, Ha TTOBEPXHOCTH (B 30HE Kapbepa), Ha 000TaTUTEIBHBIX (had-
pHKax WIM Ha METAJUTypTUIECKUX 3aBOoAax.

PazmmuaroT yepenHeHne: 6 npouecce 0o6bruu coipbst (BHYTpU3a00ITHOE), 6 OYH-
Kepax (Ha Kapbepe, (padprKe 1 METAJUTYPIMUCCKOM 3aBOIEC) U Ha PYOHbIX CKAAdAX.

MexaHM3alMs poliecca YCpeTHEHUSI KaueCTBa CHIPhS IIPY CO3MAHNM CKJTa-
JIOB MOXET OCYIIECTBIISIThCS: DKCKaBaTOpaMU (MEXaHMICCKUMU JIOTIaTaMU,
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JIpamTaifHaMi) 1 OyJIbIo3epaMy B COYCTAHNM C Pa3TMIHBIMU BUOAMH TpaHC-
TopTa; TpeiihepHbIMI KpaHAMU, KOHCOJIGHBIMIA OTBAJIOO0pa30BaTelISIMH, Pa3-
TPY30YHBIMU TeJICXKKAaMH, aBTOCAMOCBaJIaMU M CKpeIlepaMM.
Bb160p criocoba ycpenHeHus TIpeaoTpeaesior cieayonne (akTopbl:
<> BeTMYMHA 1 XapaKTep KOoJcOaHMit KauecTBa CHIPhS;
< TpeboBaHMSI 000raTUTEIbHBIX (PAOPUK 1 METAILTYPTUUECKUX 3aBOJIOB K
Ka4yeCTBY ITOJIC3HOTO MCKOITAeMOTO;
<> MPOM3BOACTBEHHAsI MOIIIHOCTb Kapbhepa U MoTpeduTeneit coipbs (000-
TaTUTEIBHBIX (PAOPHUK M METAJTYPTUIECKIX 3aBOMIOB);
<> TEXHOJIOTHUS ¥ MEeXaHW3alusl YCpeaHECHNS.

Ycpennenue B OyHkepax. Pazinuaior OyHKEpHI ¢ pacIioioXeHUEM XpaHU-
JIIIA HaX TPAHCIIOPTHBIMU COCydaMu (KeJIe3HOMOPOXHBIMU BaroHaMMu,
aBTOCAaMOCBAJIAMM U T. I1.) C TIEPErpy3KOi TTOJIE3HOTO MCKOITAaeMOTO TIOT, JIei-
CTBUEM CHWJIBI TSTKECTH, a TaKXKe C PacIiojIoKEHWEeM XPaHWININA Ha YPOBHE
3eMJIA WU HIKE C TIeperpy3KOi MOJIe3HOTO MCKOTIAeMOTO € TIOMOIIIbIO KOH-
BeliepoB (puc. 5.10).

Db dekTUBHOE yCpeaHEeHNe KadecTBa ChIpbS B OYHKepax IOCTUTAETCS:
IpY HAIMIUU UX OOJBIINX 0O0BEMOB; TIPU HEPEPHIBHOM M PaBHOMEPHOM
JBIDKEHWM 3aTPy309HOTO TPAHCTIOPTA; MPU YCIIOBUM, YTO pa3rpy3ka OyHKe-
POB He IOJKHA OCYIIIECTBIISITHCS 10 TIOJTHOM MX 3aTpy3KH, a 3arpy3Ka He JI0JI-
JKHA HAYWHATHCS IO TIOJTHOTO OTIOPOXXKHEHUSI OyHKepa.

Yuciao 6yHKEpOB 0OYCIOBIMBAETCS TUTTOCOPTHOCTBIO UCXOIHOTO ChIPhSI:
JUTST KaKJTOTO TUTIOCOPTA HEOOXOAMMO UMETh He MeHee IBYX OYHKEPOB, ONH
13 KOTOPBIX HAXOJUTCST B CTAIMY 3aTIOJIHEHUSI, IPYTOil — B CTAIMU Pa3rpy3-
ku. Jns ycpemHeHnWsT KayecTBa PyAbl, TIOCTYMAIONIEH U3 pa3TuIHbIX 3a00€B
(KapbepoB), ee 3arpyarT BO BCe SUeiiKr OyHKepa TOHKUMU TOPU30HTAIb-
HBIMU CJIOSIMA KOHBEWEpOM. YCpelHeHUe KauecTBa JOCTUTAeTCsl TeM, 4YTO
TOTpy3Ka B TPAHCIIOPTHBIE CPEel-
CTBa TIPOM3BOAUTCS Yepe3 JTIOKH,
pacMoJIOXKCHHBIE B HIDKHEW dYa-
ctu OyHKepa, TIpUYeM IOCTYIIIe-
HUE TI0JIE3HOTO HCKOIAeMOro B
JIIOKY TIPOMCXOJINT TIOYTH PaBHO-
MEpHO U3 BCEX CJIOEB T10 BBHICOTE.
HenocratkoM crmocoba ycpeaHe-
HUS KadyecTBa TOJIE3HOTO MCKO-
maeMoro B OyHKepax SIBISETCS
orpaHUYeHNe WX OOBEMOB U Tie-
PUOIWYHOCTDH PabOTHI.
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Puc. 5.10. Cxema ycpeaHeHus pyabl B BYHKepax
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Ycpennenue Ha cKiaaax. PymHbie CKitaapl mpeaHa3HAvYal0TCs TS pa3nese-
HUS pa3sHOTUIHBIX U YCPETHEHHUS OMHOTHITHBIX IO 000TaTUMOCTH TOJIE3HBIX
HCKOIAaeMBbIX, a TAKXKe TSI HAKOTUICHUS, XpaHEHUsI U TIePeTpy3KHU MOJIE3HO-
TO MCKOIIaeMOT0 M3 OTHOTO BUAa TpaHCcTopTa B Apyroii. Hambonee xapakrep-
HBIMM CKJIaJIaM¥ TIOJIE3HOTO MCKOTIAeMOTO SIBJISIIOTCST CKJIAIbl CTaKaJHOTO,
6e3acTrakaaHoro (puc. 5.11) v OTBAJIbLHOTO TUIIOB.

Yucno mrabeneid B pyaqoycpeqHUTETbHOM YCTAaHOBKE 3aBUCHUT OT HEOOXO-
JIMMOTO KOJINYECTBA ChIPbS, MOMJIEXKAIIETO CKIAAUPOBAHUIO, U YUCJIA TUTIO-
COPTOB TMOJIE3HOTO MCKOTIaeMoro. st KaXkaoro TUTIA TI0JIE3HOTO UCKOTagMOo-
ro He0OXOIMMO UMETh He MEeHee JIBYX IITa0elell, N3 KOTOPhIX OMH HaXOIUT-
cs B TIpoiiecce (popMupoBaHMs, a Opyroil — B mpoliecce pasrpy3ku. Yucio
cjioeB B 1mrtadesne Boicotoit 15—20 M mocturaer 700—1000 u Gosee; BMeCTH-
MocTb 1tadenst 40—50 ThiC. T.

OTIMIUTETbHOM OCOOEHHOCTBIO TAaKMX CKJIAMOB SIBJISIETCSI HEOTHOPOI-
HOCTB CHIPBS IT0 KAYECTBY M KPYITHOCTH B Pa3IMIHBIX TOYKAX MOIIEPEIHOTO Ce-
yeHus. K nmomomBe 1mtadenst OTKIaabIBalOTCs 0osiee KpymHble (Ppakiuu, a B
CpeIHUX 30HaX pacrojiaraloTcs 0ojiee MeJIKue.

TexHomorust ycpefHeHUsT B 9CTaKaIHOM CKJIa/leé COCTOUT B TPABWIBHOM
YKJIa[Ke TT0JIe3HOTO MCKOIAeMOT0 HAaKJIOHHBIMU CJIOSIMA W B OpPTaHW30BaH-
HOM ero OTrpy3Ke U3 3aMOJHEHHOro 1mrtadens. DOhEeKTUBHOCTh YCPETHEHUS
HapyIaeTcs SIBICHUSIMU Cerperaiuu (pacripeneieHue 3epeH 1o BEICOTE CII0ST
B 3aBUCHUMOCTH OT KPYITHOCTH) TIPH
3anmosiHeHun mTabens. OTpunarenb-
HOE BJIMSHHWE Cerperamuu MOXeT
KOMTIEHCUPOBAThCS OTIpeAeIeHHON
CHCTEMO OTTPY3KH1 U3 IITabeIs, TIpe-
JTlycMaTpUBalollieil depepoBaHue pa-
0OTHI BKCKaBaTOpa B Pa3IMYHBIX 30-
Hax 1rabes.

Cxuianpl MpeACTaByIsIOT CO00M psi-
JIbl XpeOTOBBIX 1LITa0ENeH, yKiaaka py-
Il B KOTOpbIE TIPOU3BOIUTCS HEC-
KOJIBKUMH COTHSIMM TOHKHUX CJIOCB,
pacrionaraeMbiX BIOJIb OCH INTa0es,
OITHO- WJTN TByXKOHCOJIbHBIMU OTBAJIO-
00pa3oBaTesnsiMuU, a pa3rpy3Ka mTadest
OCYIIIECTBIISIETCS Bpa3pe3 STUX CIIOEB.

SSSSS

Puc. 5.11. YcpeaHeHne pyapl Ha 3cTakajg- Pyny u3 mrabensi pasrpyxaroT 10
HOM (a) W 6e33cTakagHOM (6) BCEMY CEUYEHUIO TOHKUMU TOIEPEYHbI-
cKnapax MU CJIOSIMU OOPOHOI 1 TTOTPY3UMKOM,
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YTO 00ECITeunBaeT BBICOKYIO CTeTieHb ycpemHeHus. OT Mmorpy3umka mojie3Hoe
WCKOTIaeMOe TTOCTYTIaeT Ha KOHBelep, KOTOPBIN TOCTaB/ISIET ero Ha o0oraTu-
TEJIbHYIO0 (haOpUKy WU 3aBO/I.

Ecnu iepBbIM ycnoBreM 3¢ (GEKTUBHOCTY YCPETHEHUS SIBIISIETCS TTOJTyUe-
HUE BO3MOXHO OOJBIIIETO YMCIa CJIOEB B IITa0ese, TO BTOPBIM — BO3MOXHO
Oosbliag mirHa wrtadens. JauHa mradesisi, Mo JaHHBIM MPaKTUKHU, JOJIKHA
OBITh TIO MEHBIIICH Mepe B 6 pa3 GoJIbllle IMUPUHBI — 3TO CHMXAET OTPUIIA-
TeJIbHOE BIWSHUE Ha Pe3yIbTaThl CMENIMBAHUS KOHIIEBBIX ITOJTYKOHYCOB.
Yucio cioeB B 1ITadbesie onpenessieTcsl B 3aBUCMMOCTH OT KoJieOaHWIi Kave-
CTBa CBIPbSI, TIOTIEPEYHOTO CEUEHMUSI, CPETHEN BMECTUMOCTH IITA0ENS U CKO-
POCTH TIepeABMXKEHUS 3aTPY30UHON YCTAHOBKU.

HawnGonee mpocThiMU B KOHCTPYKTMBHOM OTHOIIEHUW, YIOOHBIMU
¥ 9 GEKTUBHBIMU TSI YCPEAHEHUS SIBISIIOTCS TTPOMEXYTOUYHBIE CKJIAIbI
OTBAJIBHOTO TUTIA.

Cxyazm OTBaTbHOTO THUTIA B TIOTIEPEYHOM CEUeHUU MMEET (DOpMY Tpareuu
wim napayenorpamma. [Ipoiiecc ycpenHeHUsI Ha PYIHBIX CKJIajaX OTBajlb-
HOTO THUIIA OCYIIECTBIISIETCS] TIOCIIOMHONM OTCBHIMTKOW TOPU3OHTATBHBIMU (IT0
TUTONIAAN CKJIala) M HAKJIOHHBIMU CJIOSIMU (IO OTKOC TTO BBICOTE CKJIaja),
a TaKKe TepesionavyuBaHreM TT0JIe3HOTO UCKOIAeMOro Ha CKJIa/e TMOocye ero
OTCHITIKU. B mpoliecce oTrpy3ku u3 oTBaia pabouuii opraH 3KcKaBaTopa Impu
3auepIbIBAHUM TIOJIE3HOTO MCKOITAeMOT0 Ha CKJIale TIepecekaeT CJION ¢ pa3-
JIMYHBIM Ka4eCTBOM, YTO TaKXKE CIIOCOOCTBYET JIydllIeMY YCPETHEHWUIO.
[Morpy3ka m3 ckiaga OCYHIECTBIISIETCS IKCKABaTOpaMU IUKIUIHOTO WIIA
HeTIpepbIBHOTO AeiicTBuUs. [1pu morpyske co ckiiana MpOMCXOIUT CMEITBa-
HUE TI0JIE3HOTO UCKOITaeMOT0 M3 Pa3IMYHBIX CJIOEB B Mpoliecce 00pyIIeHN s,
9KCKaBallUM U TIOTPY3KM B XKeJIE3HOIOPOXHBIE TyMnKaphl. [1pu Heobxomu-
MOCTH pyJia MOXET TIepeIonadynBaThCs IS JIydIIeT0 yCPeTHeHUS.

ITpn KOMOMHUPOBAaHHOM (aBTOMOOMJIBHO-XEJIE3HOAOPOXKHOM) TpPaHC-
TOPTE CKJIAIBI MOTYT OBITH 00OPYIOBAHBI ACTAKAON TSI HETIOCPEACTBEHHOM
Teperpy3Ku MoJe3HOTO NCKOTIaeMOTO U3 aBTOCAMOCBAJIOB B XeJIe3HOIOPOX-
HbIe TYMITKapel (TTpM HE3HAYMTENBHBIX KOJEOAHMSIX KauecTBa ITOJE3HOTO
WCKOITaeMOT0) WJIN TIPU OTTPY3KeE CHIPhsI CO CKJIAZIOB B CPENCTBA TPaHCTIOPTa
9KCKaBaTOpPaMU.

[IpuemHas cCmocoGHOCTh cKiana (M%) ompenessieTcst u3 YCIOBHsI, YTO

Ve=uo,

rae O — MPOU3BOIUTEILHOCT 000TaTUTENBHOI habpuKy, M /TOL;
W — ko3 dunmeHT pezepna.
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O6mBem cktana (M%)

HZ
AL (%b+%Hctga)+LHC (b+H.),

c

rne H, — BpIcOTa cKJajaa, M;
i — TI0TbeM HACBIIIN, 0/00;
b — mmpuHa cKiaga oBepXy, M;
0L — yroJ €CTeCTBEHHOI0 OTKOCA ChIPbsl B Pa3pbIXJIEHHOM COCTOSIHUM,
rpanyc;
L — mpOTSKEHHOCTD CKJ1aaa MOBEPXY, M.

ITpu KpyroBoMm u METIEBOM Pa3BOPOTE aBTOMAIIWH IIMPUHA CKIIana
b>21,+(2,1+2,2) R, + B,

rae /l,, Ry — COOTBETCTBEHHO JJIMHA U pallyCc pa3BopoTa aBTOCAMOCBaa, M;
B — mmpuHa 3aX0IKM DKCKaBaTOpa, M.

JunuHa ckiama (M) ¢ y4eToM IPOM3BOAUTENIBHOCTU OOOTaTUTEIbHBIX
dadbpuk

uQ-H;? (§d+ %Hctgoc)

L=
iHC(d+HC)

Hau6onee a¢pdexkTuBHOE yCpeaHEHe Ha CKJIaJe AOCTUTAeTCs MpPU ero
¢dopMUpOBaHUHU U3 ABYX U OoJiee CeKIU IS OMHOTUITHOTO 110 000raTUMO-
¢t nckomnaeMoro. MopmupoBaHue (3aIlOTHEHNE) CEKIIMA CKIama poun3-
BOAUTCSI aBTOCAMOCBajaMKW TOPM3OHTAJbHBIMU (HAKJIOHHBIMM) CJIOSIMU
C MocJeayolleil Ux TUIaHUpPOoBKOW Oynpao3epoM. Ilone3Hoe uckomaeMoe
CO CKJIaJia TPYy3UTCS BKCKAaBaTOPOM. BBICOTY OTBaIbHOTO CKJIaa MPUHUMAIOT
U3 YyCJIOBUSI 0e30MacHOil pab®oThl TOPHOTPAHCIIOPTHOTO OOOPYAOBAHUSI.
IIpu popMupoBaHUM CEKLMI CKJIaJa aBTOTPAHCHOPTOM BbICOTA CKjada
cocrasysieT 10—15 m.

MeTon ycpeaHEeHUsI TO0Je3HOTO MCKOIMaeMOro Ha CIelUaIbHBIX PYAHBIX
CKJIaJax sIBJisieTcsl HanboJjiee COBEPIIEHHBIM.
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5.9. INTAHUPOBAHUE, OPTAHU3AIIUSA Y PACYET 3ATPAT
HA OTBAJIOOBPA3OBAHUE 1 CKJIAAMPOBAHUE I'OPHBIX ITOPO/
1 ITOJIE3HBIX HCKOITAEMBIX

OTBajI000pa3oBaHNe M CKIANUPOBAHWE — 3aKIIOUUTEIHHBIC TPOIECCHI
Ha Kapbepe W MO3TOMY IIAaHMPOBaHNE 00BEMOB pabOT SIBJISIETCS OMHOBPE-
MEHHO KaK IPUYMHOM, TaK W CJIEACTBHEM BCEX IPEABIOYIINX ITPOIIECCOB
B TEXHOJIOTUYECKUX MTOTOKAX.

OpraHu3zanusi OTBAJIO0OPa30BaHUS TOPHBIX MTOPOJI 3aKITI0YaeTCsl B 00ec-
TICYCHUH BBICOKOITPOM3BOANTEIIFHON M OE30IMacHOM pabOTHl TPAHCIIOPTHBIX
M OTBaJIOOOPA3YIOIINX CPEACTB HAa BHYTPEHHUX WIM BHEIIHMX OTBaJlax
COTJIACHO MPUHSTON TEXHOJIOTUM U TTACTIOPTY OTBAJI000pa30BaHUSI.

PacueTsl 3aTpaT BK/IIOYAIOT B ce0s1 Bce pabOThI MO OTBalooOpa3oBa-
HUIO ¥ BCIIOMOTATEJILHBIM paboTaM II0 OOCIYyXXKMBAaHWUIO OTBajla M €ro
YCTOMYHUBOCTH.



Thasa 6

MPOIIECCHI IPOBJIEHUA Y TPOXOYEHUA TOPHON MACCHI
HA KAPLEPAX CTPOMIMATEPUAJIOB

ITone3Hoe MCKOITaeMoe, TOCTaBIIIeMOe M3 Kapbepa, ITOCTYITAaeT IS ITepe-
paboTKM Ha oOoraTuTelbHYIO (aOpuKy, OTIpyXKaeTcs MOTPEOUTETI0 WU
CKJIaIMpYeTCSI.

Ha xapbepax cTpoiiMaTepraioB IIpU IMIPOU3BOACTBE IIeOHS 1 TTecKa Mpo-
IIECCHI IPOOJICHUS Y TPOXOUCHUS SIBIISIIOTCS 3aBEPIIAIOIINMH IT0 TIPOU3BOI -
CTBY YK€ TOTOBOTO IIPOAYKTA.

ITpousBomcTBO IMIEOHST M3 TOPHOM MACCHI, ITOCTaBIIIeMON M3 Kaphbepa,
IIPOU3BOIUTCS B APOOMIIBEHO-COPTUPOBOYHEIX YCTAHOBKAX, 1IexXax WiIn ¢aod-
pukax. [TocmenoBaTeIbBHOCTD TIepepadbOTKI TOPHOI MacCH TIpeACTaBIcHa Ha
CXeMe TEeXHOJIOTMYECKOTO IMKJIa TIPOU3BOMICTBA IMIEOHS C JIBYXCTaIUTHBIM
W TPEXCTaTUMHEBIM ApobieHueM (puc. 6.1).

Puc. 6.1. OCHOBHbIE TEXHOOrMYecKmne
CXeMbl NPOU3BOLCTBA LLEOHS:

a — C [BYXCTafMHbIM [pPO6NEHNEM
6e3 npenBapuTenbHOro rpoxoyeHus; 6
— C [BYXCTaAWiiHbIM JpO6NEHNEM U
npeABapuTesibHbIM FPOX0YEHNEM; B —
C  [ABYXCTagWuiHbIM  ApO6IeHnEM
1NpeaBapuTesibHbIM FPOXOYEHNEM MO
3aMKHYTOMY LIMKNY Ha BTOPOM CTaguu
AP06NEHNS; I — C TPEXCTaANAHBIM APO-
6neHuem 6e3 npeaBapuTenbHOro rpo-
XOYEHNSA MO 3aMKHYTOMY LMKNY Ha
TPeTbeil CcTagun [pobneHus; 4 — C
TpéxcTannitHbIM Jpo6neHueM n npeg-
BapUTESbHBIM POXOYEHUEM MO 3aMm-
KHYTOMY LMKIY Ha TpeTbel CTaguu
Apo6reHns: 1 u 2 — COOTBETCTBEHHO
onepavLmu rpoxo4eHns u Apo6neHus
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Ihasa 6. [Ipoueccot Opobnerus u 2poxoueHuUs: 20pHOL MACChl HA KApbepax cmpoiumamepuanos

Cxema 1IeTIi aTmapaToB KPYITHOTO JPOOMIIBHO-COPTUPOBOYHOTO 3aBOAA
C TOIOBOII MPOMU3BOIUTETBHOCTBIO 600 ThIC. M° B TOI MOKa3aHa Ha puc. 6.2.
OHa BKJTIOYaeT B ce0s OCHOBHOE O0OpyNOBaHWE — MPOOMIKU M TPOXOTHI
(maba. 6.1, 6.2) n BcioMorarebHOe — KOHBEepBhl, OyHKepHI TUTATEIN U TT0-
rpy304yHOe oOopymoBaHue. JIIss TIOBBIIEHUST TTOTPEOUTENHCKUX KAadecT,
KOTOpBIE BEMYT K YBEJIMUEHUIO TTPOYHOCTU OETOHA, 1e0eHb TMOABEpPTaeTCs
00eCITBITMBAHUIO Y TIPOMBIBKE.

OrnpenensolmMA TIPU3HAKAMU TEXHOJIOTUYECKOW CXEMBI SIBIISTIOTCS
TpeABapUTEILHOE TPOXOUEHME, CUCTEMa M XapaKTep IMOTOKOB MepepadoTKu
TOPHOI Macchl, TIOPSIOK BBIBOJA M3 TpOIIecca MPOMYKTOB MEPepadoOTKH,

Kapoep 7
bﬁw@/ ek
N

;

Puc. 6.2. Cxema Lenu annaparos Ap06uibHO-COPTUPOBOYHON (habpuKu:
1 — nnactuHyatbii nutatens 1800x12000 mm; 2 — wiekoas apobunka 1200x1500; 3 —
rpoxot CM-572; 4 — cpepiHekoHycHas apobunka KM-2200; 6 — BUGPaLMOHHbIRA rpo-
x0T CM-653; 7 — NeHTO4HbIA KOHBelep; 8 — Teneckonuyeckuii Norpy304HbIii KOHBEIA-
ep; 9 — CEKTOPHbIIA 3aTBOP C anekTponpueoom; 70 — cekTopHbIi 3atBop 500x500; 171
— 3MeKTPOMAarHuTHbI 3aTBOpP; 72 — Bynbao3sep [O-259; 13 — akckasatop
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Ihasa 6. [Ipoueccot Opobnerus u 2poxoueHuUs: 20pHOL MACChl HA KApbepax cmpoiumamepuanos

Tabmua 6.1
Jpo6unka
Mokasarenu WKA-| CM- KMI- | KMA- | KmA- KMA- KC[1-2200
WKA-7/LUKA-8| g™ | g4n (CM-16B| 1500 | 1750 |220-400 | 220-600 A 3
ey - 900 | 1200|1500 | 600 | 600
rpy304HOro
oreepcTan, | 1200 | 1500 | 2100 | 900 | goo | 26 | 100 | 130 ) 130 | 275 1 350
MM
Pa3mepbl 3a-
rPY>XaembIx 700 | 1000|1200 | 500 | 500 | 40 85 100 100 250 300
KYCKOB, MM
LLupuHa
3arpy3o4Hoit | 130 | 150 | 180 |75-200|75-200| 3-15 | 5-15 | 5-15 | 5-15 | 10-30 | 30-60
Lenu, Mm
Mpounssoau-
TeNbHOCTb
Ins nopog
CpegHen 3 ) ] ) ) } ) )
KDENocTH ¢ 180 | 280 | 500 [67-175(56-192|18-90|64-200|115-350{124-370|198-540|566-935
HaCbIMNHOI
MAOTHOCTbHO
1,6 /M, T/
MolwHocTb
anektpogsu- | 100 | 160 | 250 | 75 75 75 | 160 250 [280-300{ 250 250
rarens, kBT
Macca ppo-
6unku 6e3
ANEKTPOABI- 72,9 |1140,5|255,7| 21,9 23 | 2477 | 47 79,9 | 1064 | 793 78,9
ratens, T
Tabrnnya 6.2
[lokazare Mapka rpoxota
Kasaremm c-212 c13 C-% cM-60 | C37 | c213
[abapuTbl, MM:
QNnHA 965 3153 2387 3303 4150 5850
LMpuHa 800 1920 1360 2025 1380 1250
BbICOTA 975 1226 1480 1703 1300 1170
Macca, kr 101 1800 - 2434 764 1740
Yucno apycos u cut 2/2 2/3 3 2 3 -
Pasmep oTBEPCTMIA CUT, MM:
BEPXHEr0 40x40 35x35 60x60 25x25 - 50
HIKHEro 5x5 15x15 8x8 12x12 - 25
CpeaHero - - 22x22 - - -
Yron HaknoHa, rpagyc 1o 25 0 17-22 22-28 - 0-36
YacTota BpaLLeHnsi, MAH"! 1400 740 1200 1100 18 19
MowHocTb aBurarens, kBT 1 5,2 32 7,2 11 2,7
Mpou3BoANTENLHOCTL, M3/4 6-8 30-40 13-16 40-60 8-10 9-11
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HaJluuMe CIelUaIbHbIX MPOLECCOB 00OTAILIEHUS, YUCIO JIMHUN ApOOJIeHUS
U XapaKTepUCTHUKA LUK IpOoOIeHUsI.

ITpu ogHONOTOUHOI MepepadoTKe TOPHOU MacChl MpeaBapUTeIbHOE IPo-
XOUEHHE OTCYTCTBYET WJIM MOAPEIIETHBINA MPOAYKT CMEIINBAETCS C MPOIYK-
TamMu ApoOJieHNsT B MepBOi cTaauu. JIByXIOTOUHbIE JTUHUU TPUMEHSIOTCS
Mpu OTAEIbHOI 00padoTKe MOAPEIIETHOTO MPOAYKTa nepBoro rpoxora. Hau-
0oJtee BBICOKOE KaueCTBO 1IeOHS TOJIydaeTcs MpU pa3aenbHoi cxeme. B aTom
cllydae ynaeTcs OTAeJUTb HauboJiee MPOUYHbIe COCTaBIISIONIME TOPHOU Mac-
ChbI, TIOCTYTIAIOIIEN U3 Kapbepa.

IlecuaHO-rpaBUiiHYIO TOPHYIO MacCy MOABEPTralOT MOMUMO TPOXOUYEHUS U
IpobieHus npoMbiBKe. [Ipoliecc nepepadoTKy JOCTABISIEMOI U3 Kapbepa Ie-
CYaHO-TPaBUIHON CMeCH 3aKJIIoYaeTcsl B OTAeJIeHUM KaMEHHOro MaTepuaia
Ha TIEPBOM TPOXOTe (puc. 6.3) IS TIOCTIeMyIoNIero ero ApooieHus. Ha mecya-
HO-TPaBUIHBIX Kapbepax MPUMEHSIIOTCS pa3InyHble KOHCTPYKIIWU I'POXOTOB:
HETNOABVXXHBIN TUIOCKAI KOJIOCHUKOBBI, MHEPIIMOHHBIN, SKCIIEHTPUKOBBIN,
OGapabaHHbIN U 1p. [TpoMBIBKY Mecka 1 rpaBUs MPOU3BOIST C TOMOIIbIO I'pa-
BUEMOEK — IIUJIMHIPUYECKUX TPOXOTOB, 000PYIOBAHHBIX ITHEKAMU, B KOTO-
phIe IO HAIIOPOM ITOIaeTCsI BOJa HaBCTpeUy OBIDKCHUIO TpaBus (maba. 6.3).

Ucxodusil mamepuan Tabnnya 6.3
Konochuro-\ + Meckomoiika
boil epoxom = \% Uexobas Nokasatenu BUHTOBaS Aparosas
dpobunka
CCM-536 | CCM-036 | C-216
Mpou3soauTensHocTs, M3y | 15-20 | 4-6 20
Han6onbLuee 3epHO, MM 15 15 -
g VKIIOH, rpagyc 18-20 | 18-20 -
Q
N Yacrota Bpatuexus, m™! 500 5000 -
RS
< [IMameTp LUHeKa, MM 40 40 -
Motpe6Has MOLIHOCTb, KBT 8 22 13
[a6apuTbl KOpbITa, MM:
LnnHa 4630 3700 -
LMpuHa 700 600 -
BbICOTA 700 686 -
Wnam Menkud | [abapuTbl MALLNHBI, MM:
b Ulﬂzall ------ necox ANnHa 5405 4568 5750
Knaccupuramop LMpUHa 1085 915 960
BbICOTA 1170 1316 2330
Puc. 6.3. Cxema o6oralLieHus rpasusa Macca malumHel _
P 6e3 apmarypbl, Kr 1879 930
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Ha mpuTpaccoBEIX KapbepaX, KOTOPbIE OPTaHU3YIOTCS IIPU CTPOUTEIb-
CTBE JOPOT M KPYITHBIX TOPHBIX W TPAXIAHCKUX MIPEAITPUSITUIA, NCIIOTb3Y-
JOTCS TIEPEOBIDKHEIC TPOOMIBLHO-COPTHPOBOYHBIC YCTAHOBKI HAa KOJIECHOM
WJTH KEJIE3HOIOPOKHOM XOny (puc. 6.4). UX Ipon3BOAUTEIFHOCTD COCTABIISI-
et 30 T/4.

Puc. 6.4. TepeasuxHas po6uUNbLHO-COPTUPOBOYHAs ycTaHoBKa CIVI-9:
1 — 3arpy304Hblit 6yHKep; 2 — nuTatenb; 3 — 0TBOJHOM XeNob; 4 — LeKoBas APOOUNKa; 5
— JIEHTOYHbIA TPAHCNOPTEP; 6 — BEPXHUIA NUTaTeNb; 7 — BUOPALMOHHBIA rpoxoT; 8 —
OyHKepa rotoBOW npofykuuu; 9 — Bankosas Apo6unka; 70 — HKHUIA BO3JYLUHbIA
nuTarenb; 17 — pOTALMOHHBIA 3neBatop; 12 — TPAHCNOPTEP AnA KpynHbIX pakumi; 13 —
TPaHCNOPTEpP AN MeNKuX hpakLumin

Thasa 7

BOCCTAHOBJIEHUE N PEKYJIBTUBAIIN S 3EMEIID,
HAPYHIEHHBIX OTKPBITBIMU 'OPHBIMU PABOTAMMU

7.1. OBIIUE CBEJEHUA

ITpu OTKPBITEIX TOPHBIX PabOTaX HAPYIIAIOTCS €CTECTBEHHbBIE TPUPOTHbBIC
YCIIOBUSI palloHa MECTOPOXACHUS: U3MEHSETCS JJaHOmadT; oOpasyroiuecs
MBUTb B KAPbEPE U HA OTBaJIaX, Ta3bl OT pabOThI ABUTATE e BHYyTPEHHETO CTO-
paHUS Y OT OKHUCJIEHUS TMOJIE3HOTO MCKOMAEeMOIo 3arpsi3HSI0T atMochepy;
MPOBOJMMBIE MEPOTPUSTHUS MO OCYIIEHUIO Kapbepa MOHUXAIOT YPOBEHb
TPYHTOBBIX BOJ BOKPYT HETO, TPUBOJS K TUOEIN PACTEHUIA.

Ha yronbHBIX U CITaHIIEBBIX Kapbepax HaJu4yre B MTOPOIHBIX OTBAIAX YIJIs
C MOBBIIIEHHBIM COACP>XXaHUEM CEPBI U APYTUX 3JIEMEHTOB MTPY MOBBIIIEHHON
BJIAXXHOCTU U IPUTOKE KUCIIOPOJA 00pa3yI0TCS BBICOKOTOKCUYHBIE COSUHE -
HUS PTYTU, MBIIIbSIKA, ypaHa U Jp., YTO SBJISIETCS UICTOYHUKOM 3arpsi3HEHUS
OKpYXaloUIel Cpembl.

[ yMeHbIIEHUsT BpEAHOTO BIUSHUS OTKPBITBIX TOPHBIX TOPOJ HA OKPY-
KAIOUIYIO Cpely B UX TEXHOJOTUU MPEAyCMaTPUBAIOTCS CIeI[UabHbIe MEpO-
OpUATHS U pabOTHL. [JTaBHOU U3 HUX SIBJIIETCS PEKYJIbTUBALINS 3€MEJb, PAHEE
WCITOIb3YEMbIX B HAPOJTHOM XO3SICTBE.

HeobxoquMocTh peKyabTUBALIMU 3€MeTb BOZHUKIIA TaBHO U BO3pacTaeT
0 Mepe YBeINYEHUSI 00bEMOB TOPHBIX Pa3pabOTOK U COOTBETCTBEHHO Hapy-
IIEHHBIX UMU TUTONIA/ICH TTOJIE3HBIX 3EMETTb.

IlepBbIii OEeKpeT O BOCCTAHOBJIEHUU 3€MEJb, HAPYIIEHHBIX TOPHBIMU
paboTtamu, 66T IPUHAT B 1784 . B [epMaHuU B CBSI3U C OTKPBITOM pa3padoT-
Kol Oyporo yris Ha mpaBoM Oepery PeliHa.

ITon pexynsTUBaIEN 3eMeTb MOHUMAETCS KOMILUTEKC paboT, HanpaBieH-
HBIX Ha BOCCTAHOBJIEHUE MPOAYKTUBHOCTU U HAPOJHOXO3SIUCTBEHHON 1LIEH-
HOCTH HapyIIEHHBIX 3eMeJb, a TAKXKE Ha YIyJllIEeHUE YCIOBUI OKpYXatolen
cpensl. [Ipu nmpon3BoACTBE pabOT MO PeKyIbTUBALIMU BBIICISIOT JBa 3Tara:
TEXHUYECKUI (TeXHUYECKas peKyJbTUBALMS) U OMOJIOTMYecKuii (Orosoru-
yeckas peKyJbTUBALIS).
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IepBolii 3Tan BKIIIOYAET MOATOTOBKY HAPYIIEHHBIX 3€MEJb IS TIOCIIe-
TTYIOIIIETO MCITOIb30BaHUSI B HAPOIHOM XO3SMCTBE: TJIAHUPOBKY, (hopMUpo-
BaHUE OTKOCOB, CHATHE, TPAHCIIOPTUPOBAHNE W HAHECEHUE TTOYB U TUIONO-
POITHOTO CJIOST Ha PEKYJIBTUBUPYEMBIEC 3€MJIU, CTPOUTEIBCTBO JOPOT, TUIPO-
TEXHUYECKNX U MEJTMOPATUBHBIX COOPYXKEHUIA U T. 1.

Bropoii aTam BKiIto4aeT MepoTIpUSTUAS TTO BOCCTAHOBJIIEHUIO TIOO-
POIHBIX 3eMeJb, OCYIIECTBJISIEMBbIE TOCJIE TEXHMYECKOW PEeKyIbTUBa-
WX,

Ha ropm3oHTanbHBIX U TMOJIOTUX MECTOPOXACHUSIX C BHYTPEHHUM OTBa-
JI0OOOpa30BaHMEM DPEKYJIBTUBAIIAS TTOBEPXHOCTA OTBAJIOB TTPOU3BOAMUTCS
B MepUOJ pa3pabOTKN MECTOPOXICHUS KaK OJUH M3 TEXHOJOTUUECKUX TTPO-
11€CCOB OTKPBITHIX TOPHBIX PA0OT.

Ha kpyThIXx MECTOPOXIEHUSIX BOCCTAHOBJIEHUE 3KOJIOTMUYECKOU Cpebl
TpeTyCMaTPUBAETCSl PEKYIBTUBAIIMEN OTBAJIOB TYCTHIX TIOPOM U CO3MaHUEM
BOZIOEMOB B BEIPAOOTAHHOM TTPOCTPAHCTBE Kapbepa.

Ipotiecc pexyIsTUBAIIMN BKITIOYAET CIIEAYIONINE BUIBI PaOOT:

1) BeIpaBHMBaHUE TTOBEPXHOCTH OTBAJIOB;

2) HaHeceHWe Ha TIOBEPXHOCTH TJIOJOPOIHOTO CII0ST U3 PaHee CKIIAANpO-
BaHHOTO WJIM HETIOCPEICTBEHHO CHUMAEMOTO C TIOBEPXHOCTU 30HBI
TOPHBIX pPadoT;

3) Mennopaluio;

4) o3eyieHEHNE ITyTEM TO0CeBa TPaB U PaCTEHUI.

IepBoie nBa BUaa pabOT HA3BIBAIOTCS 20PHO-MEXHUMECKOU PEKY1bmueauu-

eli, BTOPEIC — 0uo.102u4ecKoll.

IIpu rOpHO-TEXHUYECKOW pPEKYyJbTUBALIMK MPUHUMAIOT BO BHUMaHUE
pa3auYHbIE CTOCOOHOCTU MOPOJ BCKPHILIU K MIOAOPOANI0. TOKCUYHBIE MO-
POIbI NOJIKHBI pa3MellaThesl Ha MIyouHe 1,5+3 M OT TOBEPXHOCTH.
B 3aBrcrUMOCTH OT pailoHa pacoIOXXEeHUST MECTOPOXKIAEHUS U BUJA HApy-
IIeHUIA TIOBEPXHOCTU OTKPBITHIMM TOPHBIMU pabOTaMM BOCCTAaHOBJIEHUE
MPUPOIHOU Cpebl MOXKET OCYILECTBISThCS:
< B CEJIbCKOXO3SIMCTBEHHBIX paiioHax MyTeM CO3JaHUSI MPOTYKTUBHBIX
MJI0IIAIEN ¥ BOJOEMOB,

<> B OTHAJIEHHBIX OT CEJIbCKOTO XO3SMCTBa paiioHax, HO C OJaromnpusT-
HBIM KJIMMaTOM — CO3IaHMEM MApPKOBBIX HACAXKIECHUM, y4acTKOB IJIsI
VHIWBUIYAJILHOU TPYIOBOU NESITEIbHOCTU Y TIOCJIEAYIOIIEro MpoOMbl-
IIJIEHHOTO OCBOEHMSI,

<> B OTIAJIECHHBIX pallOHaX C CYpOBBIMU KJIMMATUYECKUMU YCIOBUSIMU —
MaKCHMaJIbHO BO3MOXHBIM BOCCO3[aHMEM TMepBOHAYAIbHBIX TTPUPO/I-
HBIX YCJIOBUI.
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7.2. METObI BOCCTAHOBJIEHUSA IIOBEPXHOCTHI
IIOCJIE OTKPBITOM PA3PABOTKN MECTOPOXIEHUI
ITOJIE3HBIX UCKOITAEMBIX

O0BbeKTamMu paboT IO BOCCTAHOBJIEHUIO TPUPOTHON CpeAbl TOCTIE OTKPHI-
TOU pa3pabOTKU MECTOPOXIEHUS ITOJE3HOTO MCKOIAeMOTO SIBJISIIOTCS:
AKCITTyaTallMOHHOE TPOCTPAHCTBO Kaphepa, BHEITHWE OTBAJIBI ITyCTHIX TTO-
POl, XBOCTOXPAHWJINIIA, TPAHCITIOPTHBIE KOMMYHUKAIIVH.

[Mpu pa3paboTKe TOPU3OHTATLHBIX U TTOJOTUX TUIACTOBBIX MECTOPOKIECHUIA
C BHYTPEHHUM OTBAJIOOOPa30BaHNEM BOCCTAHOBJIEHWE IKCITTyaTallMOHHOTO
TPOCTPAHCTBAa Kaphepa 3aKII0YaeTCsl B TJIAHWPOBKE ITOBEPXHOCTH OTBAJA,
KOTODBIN B 3aBUCUMOCTH OT TEXHOJIOTMM OTBAaJI000Opa30BaHUS TIPENCTABIISIET
Cc000l1 MHOTOKOHYCHYIO WJIM TPEeOHEBUAHYIO MOBEPXHOCTh (puc. 7.1). las ee
TJIAHWPOBKU UCTIONB3YEeTCS IparyiaifH, KOTOPBIH IO TTapaMeTpaM M TTPOU3BO-
JMUTETEHOCTU BHIOMPAETCS C YIETOM TeOMETPUIECKIX TTapaMeTPOB BHYTPEHHE-
TO OTBaJIa ¥ BPEMEHHU €T0 PabOTHI IO BOCCTAHOBJIEHUIO TIOBEPXHOCTH

_ 2
V. =0,0625tg % +a,

yao

e Vyy — yIOeTbHBIA 00bEM INIAHUPOBOYHBIX PabOT MOBEPXHOCTH OTBAIA, M/ M
A — paccTosIHE MEXIY psIaMi KOHYCOB OTBaJia, M;
a — PaccTosTHUE MEXIy KOHYCaMU B Sy, M;
0L — YTOJI OTKOCa TOBEPXHOCTU KOHYCA, TPaIyC.

YpoBeHb pacroyioXeHUs
a 6 6 JlparjaliHa Ha OTBajie BeIOMpa-
€TCs U3 YCJIOBUS IMOJHOTO 3a-
TOJIHEHUST MYCTOT MEXIY KO-
HycaMM TIOpOJIOW U3 cpe3ae-
MBIX BEPIIIVH.
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Puc. 7.1 Cxema penbeda NOBEPXHOCTU

:‘ ::i + BHYTPEHHUX OTBANOB BCKPbILL-
T 27 T\ Earkl T HbIX Nopog;
Vg 4 =g s ] |

37 17 =T I o @~ KOHYCHAA; 6 — KOHYCHas! «LLaxmarHas»;

]

B — KOHYCHasl «COMNMXeHHas»; I — rpebHe-
BUOHasA; 4 — rpebHeBuaHas «napannesb-
Has»; € — rpebHeBUaHas «CeproBuaHas»
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[py IUTAaHUPOBKe IPeGHEBUIHBIX OTBAJIOB YAETBHBIN 06beM (MS/M?)
TUIAHUPOBOYHBIX Pa0OT pacCcUUThIBaeTCA 1Mo hopmyJie:

1
Vyﬂ —EAtg(X

Panuyc pasrpy3ku apariaiiHa JOJDKEH ObITh HE MeHee TOJIOBMHBI pac-
CTOSTHUST MEXIY PSIIAMH KOHYCOB WJIH TpeGHEN.

IiraHMpoBKa MOBEPXHOCTH BHYTPEHHUX OTBAJIOB MOXKET OCYIIIECTBIISTHCS
Kabenmb-KpaHaMM Ha TyCEeHWYHOM xoay. OmHako B HacToOSIIee BpPeMsT 3TO
000OpymoBaHUE B HaIlleil CTpaHe He BBIMTYCKAETCS, HO BCIIENCTBUE TTPOCTOTHI
KOHCTPYKIIMY OHO MOXET OBITh M3TOTOBJICHO CIIEIIMAIBLHO TSI Kapbepa.

DKCIUTyaTalilmoHHOE TIPOCTPAHCTBO Kaphepa Mociie pa3padoTKN HaKIIOH -
HBIX U KPYTBHIX 3aJieXeil He MeeT BHYTpeHHUX oTBajioB. C yuyeToM TpeboBa-
HUIT BOCCTAHOBJICHUSI TIPUPOTHON CPEIBI TIOCIe OKOHYAHUST TOPHBIX paboT
HEOOXOIMMO TIpeayCMaTpUBaTh B MOCIEIHUN IKCTUTYaTallMOHHBINA TIEPUOT
OpraHu3aInio BHYTPEHHETO OTBAI000PAa30BaHMsI TTOPOJT BCKPHINIU. B HacTosi-
1ee BpeMsi pa3pabaThIBaeTCs CIielMaibHast TEXHOJIOTHUST OTPA0OTKY TAKUX Me-
CTOPOXACHUI 3TaraMu Kak 1o TIyOWHe, TaK W B TIJIaHE, TO3BOJISIONIAs
WCTIONh30BaTh BHIPAOOTAHHOE IMTPOCTPAHCTBO OMHOTO 3Tara JUIsl pa3MeIleHUsT
BCKPBIIIN CJIEAYIONIETO. DTO TTO3BOJIMT COKPATUTh 3aTPaThl HAa pa3paboOTKy
CaMOT0 MECTOPOXXIECHUS BCJIEICTBAE YMEHBIIIEHUS JUIMHBI U BHICOTHI TPaHC-
TIOPTUPOBKU BCKPHIIIA W YMEHBIIUTH BETMUYUHY HE3alOJIHEHHOTO 3KCIUTya-
TaIlMOHHOTO TTPOCTPAHCTBA Kaphepa.

Ocragiieecst BBIpabOTaHHOE TPOCTPAHCTBO Kaphepa 3aIlOIHSIETCST BOIOM
€CTECTBEHHO WJIU UCKYCCTBEHHO ITyTEM COOPYKEHUSI CIIEIIUATbHOTO BOJIOBO-
Jla WJIU KaHaJla OT TIOBEPXHOCTHBIX ICTOYHUKOB.

IMpu He3HAYUTENIBHOI TTyOMHE O0pTa Kapbepa MOTYT OBITh BBHITTOIOXKEHBI
IyTeM pacIIvpeHust OepM, CO3MaHNsI Ha HMX BOIOCOOPHBIX KaHaB. DTO TMO-
3BOJIUT YMEHBIIUTH 3PO3MOHHBIE TIPOLIECCHI U TIPU BBIpAIlIMBAHMY Ha Teppa-
cax M JHE Kapbepa pacTUTEJIbHOCTU TIPeBPATUTh BHIPAOOTAHHOE MPOCTPaH-
CTBO Kapbepa B UCKYCCTBEHHYIO OaJIKy.

7.3. TEXHOJIOI'UA PEKYJIBTUBALIM BHEIIIHUX OTBAJIOB
U TEXHOJIOTUYECKO TOBEPXHOCTU

BHelrHue oTBabI ITYCTBIX ITOPOd AJIA ITOBBIIICHUA 3p03I/IOHHOfI YCTOfI‘II/I—

BOCTHU Y BHCIIHETO 06I[aI‘Opa)KI/IBaHI/IH noABEPraroTCAd TCppaCupOBAHUIO NN
BBITNOJIaXKMBAHUIO OTKOCOB. BhIMmosnaxkuBaHue npeanojaractT yMCHbIICHUE
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O0OBIYHOTO JJISI BHEIIIHETO OTBaJIa yria oTkoca B 35+45° no 15+25° nns mpe-
BpallleHNs €TO B CKJIOH, Ha KOTOPOM BO3MOXHO 3¢h(eKTUBHOE BhIpaIIBaHIE
PacTUTETLHOCTU, COOPYXKEHUE MOPOT M JaXke HEOOBbIINX 3MaHMiA.

15t Ipou3BOACTBA PAbOT MO BHITIOJAXKWUBAHWIO OTKOCOB BHEIITHUX OTBA-
JIOB TIpUMEHSIETCST OOBIYHAsI TeXHOJIOTUA. B miepuon 3aBepieHust (popMupo-
BaHUs 30HBI OTBaja B OTBEACHHBIX TPAHMIIAX YKJIAAKY TOPOI TTPOU3BOIST
nepeMelieHrneM ee OyIbI03epOM C YKIIOHOM B CTOPOHY KOHTypa OTBaJa.
DJIEMEHTBI 3TOM TEXHOJOTUU WCTIONB3YIOTCS TIPU OTBAJI000PA30BaHUM TIPU
ABTOTPAHCHOPTHBIX CPEACTBAX 0CO00 OOJNBIION TPY30MOIBEMHOCTU U pac-
CMOTpEHBI B paznene 5 (cm. puc. 5.9).

B Tex cnydasix, Kora OTBaJT YK€ CYIIECTBYET U HET BO3MOXKHOCTHY UCTIONb-
30BaTh IKCIUIyaTallMOHHYIO BCKPBIIIY ISl BHITTOIAXKHBAHUSI €TO OTKOCOB TT0
OTMCAaHHOU TEXHOJIOTUHU, TIPOU3BOIAT OYPOB3PHIBHOE PHIXJICHUE Tepudepuii-
HBIX 30H OTBaJla U TepeMelleHne

B30PBaHHOI TOPHOI MaccChl OYJIb- g i
JI03epOM MOJ, OTKOC (puc. 7.2). .

O06beM paboOT pacCUMTHIBACT- =
Cs U3 YCJIOBUS PAaBEHCTBA IJIONIA- AN
nmeit B ceuenuu ACO u OBJl. B g ~ A AA

5TOM ciy4ae 00beM paboT Mo BbI-
MOJIAXXHBAHUIO HA OAWH TOTOH-
HBI METp UIMHBI OTBAJIa MOXET <
OBITH paccurTaH no hopMmyse ol

+
4
4

Al

V'=0,125H?(ctgp — ctgo). W
Puc. 7.2. BoinonaxueaHie 0Tkoca oTeana

ITpu BBIMOJIAXKMBAaHUU OTKOCA 6ypOB3pPbIBHLIM CNOCO60M

OTBaJIa MOXHO MPUMEHEHSATh Ha-

MpaBJIeHHBIN B3PBIB IJIOCKUX WJIM OOBIYHBIX 3apsiaoB. Pacuer maccoBoro

B3pbIBa TaKUX 3SIPSIIOB IPUBOAUTCS B paszzeine 2.

PexynbTuBalLivsg XBOCTOXpaHUJIUIIA MTOCE ero 00e3BOKMBAHUS U CTA0U-
JIM3alMY BKJIIOYAeT B ceOs HaHECEHME Ha €r0 MOBEPXHOCTb CJIO0SI TOPHBIX
TOPOJ, BCKPBIIIU I U3O0JSMN U 3aXOPOHEHUS BPEIHBIX KOMIIOHEHTOB
mpolecca odoraiieHus B XBOCTaxX CJIOeM, TOCTaTOUYHBIM 1151 3¢ (GHEKTUBHOTO
MOCJEAYIONIEro OUOJOTMYECKOr0 BOCCTAHOBIEHMSI TPUPOTHON Cpebl.

BoccraHoBeHEe TTPOCTPAHCTBA, 3aHSTOTO MO TPAHCITOPTHBIMU KOMMYHU-
KalUsIMU, TUTOIIAAKAMU TO/I CKJIAIbI TIOJIE3HOTO UCKOITAEMOTO Y HEKOHIUIIMOH-
HBIX PY/I U APYTUE HYXKIIbI TOPHOTO TIPEATTPUATUS, BBITIOTHSIETCS IO CIIEAAUTBHO-
MY TIPOEKTY, KOTOPbIIi OCYILIECTBIISIETCS IJIsI COOPY>KEHMSI HOBOTO OOBEeKTa ISt
obecrieyeHusI 3aHATOCTH pabOTABIIIMX HA TOPHOM TTPEAITPUSTAN JIOIEH.
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Buonoruueckas peKysTUBaLMSI BCEX BOCCTAHOBJIEHHBIX TOBEPXHOCTEH Ha-
YWHAETCS C HAHECEHUSI TUTOIOPOIHBIX TTOYB. [1p1 pa3paboTKe ropu30HTATBHBIX
U TIOJIOTUX TITACTOBBIX MECTOPOXICHUI ¢ BHYTPEHHUM OTBAJIOOOPa30BaHUEM
MpoLecc pa3paboTKN MECTOPOXKIEHUSI COBMELLIEH BO BPEMEHH C TUIAHUPOBKOM
OTBAJIOB, CHSTHEM TUIOMOPOIHOTO CJIOSI C TIOBEPXHOCTH BCKPBIIIIY U HAHECEHMST
€€ Ha TTOBEPXHOCTh CIUIAHUPOBAHHOIO OTBaja (puc. 7.3). CHATUE, TIepeMelle-
HME 1 HaHECEHUE TTOYBEHHOTO CJI0ST TIPOU3BOAMTCS CKpETiepaMu, MOIITHOCTD 1
KOJIMYECTBO BHIOMPAETCS B 3aBUCUMOCTH OT 00beMa padoT 1 TaTbHOCTH TIepe-
MelleHus1. [1is 3aKperuieH s II00POAHOTO CI0s1 €T0 Cpasy 3aceBaloT COOTBET-
CTBYIOIIMMHM KJIIMMAaTUUECKUM YCJIOBUSIM CEMEHAMU TPaB Y YIUIOTHSIOT.

oL &
%) BERF R $
. R -
BN

=

oUW ~14/75

6" 0%
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Omban nocne omesimuX
QS
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Puc. 7.3. TexHonorus pa3paboTku rOpPU30OHTANbHOTO MNAacTO06Pa3HOr0 MEeCTOPOXAEeHUs
C 0JJHOBPEMEHHbIM BOCCTAHOBJIEHEM MOBEPXHOCTU U €& peKynbTMBaLum

B ycrmoBusix, Korma HEBO3MOXHO CHSITME W HaHECEHWE TIOMOPOIHOTO
CJI0s1 CHSITasI TIOYBA CKJIAMMPYETCS U KOHCEPBUPYETCS. DJIeMeHTapHasl KOH-
cepBallMsl 3aKJIOYaeTcsl B yAaJleHMW BO3[yXa, T. €. KUCJIOpoda MPOCTbIM
VIUTOTHEHWEM CJIOEB IITA0eIsT TTOYBHI.

KoHTpob peKyIsTuBaIK OCYIIECTBISTIOT MECTHBIE BiacTu. B kadecTse Mep
10 OXPaHe OKPYXKAIOIIIel Cpelibl PEKOMEH/IYETCST COXPaHSITh IEPEBhsI TIO BEPXHE-
My KOHTYpPY Kaphepa 1 MepecaXkunBaTh CIolla Te, KOTOPBIE MOMaaaioT B 30HY TOp-
HBIX PabOT. PacTuTebHBIN 3aIMUTHBIA 9KPaH MOJDKEH BKITIOYATh HECKOJIBKO
PSIIOB JepEBbEB, TMTOCAXKEHHBIX B IIIAXMATHOM TTOPSIIKE CO CTYIEHYAThIM KOH-
TypOM PAaCTUTELHOCTH OT TYCTOTO KYCTapHMKa JI0 CAMOTO BBICOKOTO BUIA
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JIEPEBLEB, HAPUMED, OBICTPOPACTYIINX ToToNel. Ecim 30Hy oTpaGoTaHHOTO
Kapbepa TUTAHUPYETCS] OTBECTH TIOJ NCKYCCTBEHHBIE BOJIOEMBI, TO B TIpoIlecce
pa3pabOTKM MECTOPOXIEHUsST HEOOXOAMMO TPUOIMU3UTh KOHTYPHI Kaphepa
K €CTECTBEHHBIM ITTaBHBIM (hopMaM, U30erast CO3MaHMs JTIOObIX YIJIOB U BEPTH-
KaJIbHBIX OTKOCOB. OrpaxIeHreM KamnWTaJIbHOW TpaHIIEW OT OKpyXKarolen
TEPPUTOPUM CITY>KUT PACTUTENIBHBIN 3KpaH U3 iepeBbeB. [1pu pa3paboTke me-
CTOPOXICHUST Ha KOCOTOPAaX PEKOMEHIYeTCSI CO3[aBaTh JIO Hadaja TOPHBIX
paboT MCKYCCTBEHHBIE HACHIITA C PACTUTENBHBIM 3KPAaHOM, YTOOBI 3aKPBITh
¢ HamboJlee BaxKHBIX TOYEK 0030pa BUJ Ha Kapbep M OMHOBPEMEHHO obecrtie-
YUTHh CHUXKEHME YPOBHS IITyMa OT TOPHBIX pa0OT 1 3aITbJIEHHOCTH BO3IyXa.

7.4. PACYET 3ATPAT HA BOCCTAHOBJ/IEHUE 1 PEKYJIBTUBALINIO
HAPYHIEHHBIX TOPHBIMU PABOTAMMU 3EMEJIb

CTOMMOCTb BOCCTAHOBJICHUSI €IVUHUIIBI TUIOIIAAA HAPYIICHHBIX 3€MeNlb
OIpeeIISIeTCS MHOTUMU (haKTOpPaMU, B TOM YMCJI€ HATTPABJIEHUEM PEKYJIbTU-
BallMM, KA4eCTBOM TIOPOJ BCKPHIIM (HATUUYMEM TOKCUYHBIX TOPOIN),
HE0OXOMMOCTBIO METMOPALIUN, TPEOOBAHUSIMU K CTETIEHU BOCCTAHOBJICHUS
TUTOAOPOAUS TIOYBBI U AP.

3a pybexxoM CTOMMOCTb PEKYJIBTUBALIMU KOJIEOJETCS B IIUPOKUX Mpe/e-
qax. Tak, B CIIIA pacxonbl Ha peKyJbTABALIUIO B HacTosllee Bpems B Yiiu-
HOWCKOM YTOJTbHOM GacceifHe cocTaBisiioT 15—20% ot o6imx usaepxek Ha
no0buy yrias. B mrare 3anagHasgs BupmkuHus npu pa3paboTKe HAaropHbIX
KapbepoB 3aTpaThl Ha PEKYIBTUBAIUIO JocTUTaloT 25—30% OT cTOMMOCTH
JnoobpiBaeMoro yrig. CTOMMOCTh MOJHOU peKyIbTUBALMU | Ta HapyllleHHOMI
3emiiu coctaBisieT 1250—2500 momt. CTouMOCTh BOCCTaHOBJIEHHUS | ra 3eMIun
Ha dochoputHbix Kapbepax B CIIA cocrasnset 2500 qos.

B ABcTpanuu CTOMMOCTb BOCCTAHOBJIEHUS | Ta 3eMiu Tocse pa3paboTKu
GOKCUTOBBIX MECTOPOXAEHUI cocTaBisieT 10 Toic. oL, mpudeM 90% 3aTpat
MPUXONSTCS Ha 3eMJISTHbIE PaOOTHI.

B AHTTIMY CTOMMOCTB PEKYIBTUBAIINY TIO]] CEThbCKOXO3SIHCTBEHHBIE KYJTh-
Typhl cocTanisgeT 500—2300 hyHTOB CTEPIUHTOB 32 aKp.

CrouMocTh pekynsruBauMu 1 ra B [epMaHUU MOJ JIECOMOCAAKU COCTa-
BisteT 647 TBIC. MAPOK, IO CEJbCKOXO3SIMCTBEHHBIE KYJIBTYphl — 12,5—43,8
TBIC. MAPOK.

B Wrtanuu nocne NpuHSTUS 3aKOHOB 00 OXpaHe OKpyXKalolllel cpeabl
CTOMMOCTh BoccTaHoBeHUs 1,1 ra neca ooxoautcs B 30 MJIH JIUp, CEIbCKO-
XO3SMCTBEHHBIX YTOAWIA B TOJIUHAX U XoJMaX — B 10 MJIH up.
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KOMILJIEKCHAA MEXAHU3AIINA HA KAPBEPE

8.1. OBIIVE CBEJIEHUA

COBOKYITHOCTb PACCMOTPEHHBIX TEXHOJIOTHYECKHX MTPOLIECCOB pa3padboT-
KU MECTOPOXIEHUI MOJIE3HBIX UCKOMAEMBbIX MPEACTABISIET COOO0I TEXHOIO0-
THI0 OTKPBITHIX TOPHBIX PA0OT, a MCITOJIb3yeMbIe TIPU 3TOM MAaIllMHBI M MeXa-
HU3MBI — KOMILIEKCHYI0 MEXAHU3ALMIO Kapbepa.

ITocne u3yyeHUsT TEXHOJOTUU BCEX TEXHOJOTUYECKUX IMPOLECCOB
HEOoOXOAMMO M3yYeHUE WX B OOIIEH TeXHOJOTMYECKOW LMy Ha Kapbepe.
Kaxapiit u3 HMX, HauMHAas OT MOATOTOBKU TOPHBIX MOPOJI K BBIEMKE, BBITIOJ-
HSIET TIOCJIEOBATENbHO 3anady pa3pa0OTKA MECTOPOXKIEHMS TMOJE3HOTO
HWCKOMaeMOro OTKPBITBIM criocoboM. Bce mpou3BoACTBEHHbIE MPOLECCHI HA
Kapbepe 00beuHsIeT TPAHCTIOPT.

B 3aBrCHMOCTH OT CBOICTB TOPHBIX OPOJT, MACCUBA, TOMOrpadun moBepx-
HOCTH, TPOU3BOACTBEHHO MOIIIHOCTU Kapbepa, pa3MellleHUsI OTBAJIOB, MyHK-
TOB IIpUEMA TTOJIE3HOTO UCKOMAEMOT0 U CUCTEMBI pa3pabOTKU MepeMeraeMas
TOpHasl Macca Ha Kapbepe pasnensiercs Ha rpy30noToku. OHM OepyT Hadaio B
320051X U OKAaHUYMBAIOTCS Ha OTBajlaX ITyCTBIX MOPOJ, HEKOHIUIIMOHHBIX PYII
WA Ha CKJIaax TMOJe3HOro uckomaemoro. [IpuMeHUTENbHO K TPY30MOTOKY
(GopMUpPYETCS] KOMILIEKCHAS MEXAHU3ALNS IPOM3BOICTBEHHBIX MPOLECCOB.

Haubonee s¢pdexkTBHON opraHu3anueil TeXHOJOTUYECKUX IMPOLECCOB
SIBJIIETCSI TTOTOYHOE MPOU3BOJACTBO, KOTOPOE MOXET OBITh HEMPEPBIBHBIM,
HampuMep MpU MPUMEHEHWU POTOPHBIX 3KCKaBATOPOB, KOHBEWEPHOTO
TPAaHCIIOPTA U JIEHTOYHBIX OTBAJIOOOpa3oBatesieil, U UMKINYHBIM, (DYHKIINO-
HUPYIOIIUM B ONIPEACIIEHHOM PUTME, TIPU SKCIUTyaTallui BBIEMOYHO-TIOTPY-
30YHOU U TPAHCTIOPTHOU TEXHUKU [IUKJIUYHOTO AEHCTBUSI.

PazneneHuie cpeacTB KOMIUIEKCHON MeXaHU3allMW Ha TPY30MOTOKHU TpeN-
CTaBJISIET COOOM O CYIIECTBY OPTaHMU3ALMIO TOPHBIX paboT Ha Kapbepe 1o mex-
HOA02UMECKUM NOMOKAM, N00 KOMOPbIMU NOHUMAEMCs MeXHOA02UYECKU C8A3aH-
HAsl COBOKYNHOCMb 2OPHbIX U MPAHCHOPMHbIX MAUUH OnpeOeseHHOl npou3eo0u-
MeAbHOCMU, He3a8UCUMO 8e0YWUX pa3pabomKky onpedeseHHOU 30Hbl Kapbepa, ¢
BbINOAHEHUEM 8CEX MEXHON0LUMECKUX NPOUECCO8 — OM NOO20MOBKU 2OPHBIX HOPOO
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K 8blemke 00 0meanoo6paz08anis, CKAAOUPOBaHUsL UaU nepedavu NoAe3H020 UCKO-
naemoeo nompeoumento 8 pagHOMepPHOM pumme.
B 3aBUCHMMOCTM OT YCJIOBMII Ha Kapbepe MOXET OBITH IBa IOTOKA —
BCKPBIIITHON 1 JOOBIIHEIN MJTA HECKOJIBKO TEXHOJIOTUUECKHUX.
ITo uncny 3a60eB B pazpabaTbiBa€MOi 30He Kapbepa U IMMyHKTOB Mprema
TOPHOIT MacChI, a TAKKE 10 WX CBSI3M MEXIY COOOM TEXHOJIOTMIECKIE TTOTO-
KM pa3nesisaioTcs Ha:
<> OTHENBHBIN, B KOTOPOM 3a00if B Kapbepe CBS3aH TPAaHCIIOPTHBIMH
KOMMYHHKAIIASIMHA C OTAEIBHBIM OTBAJIOM, YIaCTKOM OOIIETO OTBasia
WX OYHKEPOM JUISI TTOJIC3HOTO MCKOITaeMOoTO0;

<> 00BbeIMHEHHEIN, TPAHCIIOPTHBIE KOMMYHMKAIIUM KOTOPOTO OT Hec-
KOJIbKIX 3a00¢B 0O0BEAMHSIIOTCS B OMHOM ITYHKTE TIpHeMa TOpHOI Mac-
CHI (TIeperpy309HOM ITYHKTE WJIN OTBAJIE);

<> pa3BeTBJICHHEI, B KOTOPOM TOpHAsI Macca CBOTHOTO 3a00sT HaIIpaBJIs-

eTCs B HECKOJIBKO IMMYHKTOB IIpHeMa TOPHOM MacCHI;

<> KOMOMHUPOBAaHHBII, TOPHASI Macca B KOTOPOM OT HECKOJIbKHIX 3a00€B

00BEeIUHSIETCS TPAHCIIOPTOM JOCTABKH €€ M3 Kapbepa M Ha TIOBEPXHO-
CTH HAITpaBJIIeTCSI Ha HECKOJIBKO ITYHKTOB IIpHeMa TPY30B.

8.2. KOMILIEKCHAA MEXAHU3AIIA TEXHOJIOTMYECKHUX IIOTOKOB

TexHosornyecknif MOTOK XapaKTepuU3yeTcsl IMapaMeTpaMH, KOTOpHIe
BKJIIOYAIOT: CBOMCTBA pa3pabaThbiBa€MbIX TOPHBIX IOPOI (f, P, Ocx, Op, E, Tpe-
IIIMHOBAaTOCTh MacCHUBa), mapaMmeTphl 3ab0oeB (A, B), Tpacchl, oTBaja WJu
MPUEMHOTO TTYHKTA MOJIE3HOTO UCKOMAaeMOrO.

BeinoHeHMEe TPOU3BOACTBEHHBIX MTPOLIECCOB B TEXHOJIOTMYECKOM MOTOKE
00ECTICUNBACTCS KOMMACKMOM OCHOBHOO U B8CHOMO2AMENbHO20 000pydosanus,
KOTODBI BKITIOUAET B ce0s1 OypOBOE, 3apsiTHOE U 3a00€UHOE 000PYIOBAHUE TSI
TMOATOTOBKY TOPHBIX MOPOJ K BEIEMKE, SKCKABATOPBI U CPEJACTBA TPAHCIIOPTA,
OTBAJIOO0PA3YIOIIME MAIIMHBI, CPEACTBA IS IEPEMELIEHUS U OOCITYy>KUBAHUS
3JIEKTPO- U TPAHCHOPTHBIX KOMMYHUKAIIWI, B3aUMOYBSI3aHHBIE IO Mapame-
TpaMm 1 HaJIeXKHO 00eCIeUnBaIOIIe YCTAHOBICHHYIO TPOU3BOAUTEIBHOCTb.

Tepmun xomnaekm obopydosanus Hambojiee TOYHO OTpaXkaeT COBOKYII-
HOCTb MalllvH, MTPeAHAa3HAYEHHBIX JIs1 BBITIOJIHEHUSI TOPHBIX pabOT B TEXHO-
JIOTUYECKOM MOTOKE.

ITo onpenenenuto ipod. B. M. Conona, «KOMILIEKT (OT JATUHCKOTO COM-
pletus — MOJHBI) — 3TO HAOOP KMHEMAaTUYECKU HE CBSI3aHHBIX MEXITY COOOM
VHAVBUIYAIBHBIX MAIIWMH, HEOOXOAUMBIX U JOCTATOUYHBIX JJII MEXaHU3ALUU
TEXHOJIOTMYECKOTr0 Tpoliecca pa3paboTKN TOPHBIX TOPOI».
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Komnaexc o6opydosanus (OT TaTHHCKOTO complexus — CBsI3b) — 3TO KMHE-
MaTHIeCKM CBSI3aHHBIC, HO COXPAaHWBIINE CBOW WHIWBUAYaIbHEIC OCOOCH-
HOCTHM MAIIWHEI, ¢ TIOMOIIIbI0 KOTOPBIX KOMIUIEKCHO MEXaHM3UPYIOTCS BCe
OCHOBHEIE OIlepalliy IIpoliecca pa3padoTKN TOPHBIX MOPO.

Krnaccupukaimst KOMITIEKTOB 000pyI0BaHMS TEXHOJIOTMUECKOTO ITOTOKA
Ha Kapbepax B 3aBUCHUMOCTH OT XapaKTepa paboThl OCHOBHBIX MAIIIMH, COCTA-
Ba 000pyIOBaHUS U TpaHCIIOpTa MpeacTaBieHa B maba. §. 1.

Tabnmua 8.1
MpusHak HaumeHoBaHue Mpu3Haku
Komnnekt 060pyaoBaHust TEXHONOTMYECKOr0 MOTOKAa WMeeT B
MonHbIN CBOEM COCTaBe BCE OCHOBHbIE 1 BCMOMOraTtesibHble MaLUWHbI 1
MeXaHU3Mbl
Cocras
060pyA0BaHUS B komnnekte 060pya0BaHMs TEXHONOTWUYECKOTO MOTOKA OTCYT-
HenonHblii CTBYET YaCTb OCHOBHbIX UMW BCNOMOTraTesibHbIX MALUWH, UK He-

KOTOpbIE onepaunn TeXHONOrn4eckoro npouecca He MexaHusu-
poBaHblI

Paspa6oTka 0CyLLECTBIAETCA MALLUHAMN

HenpepbIBHbIii "
enpep HENpepbIBHOrO AeiCcTBMUA

XapakTt o P; TK TBNAETCA MaLLUHAMU
apakrep LIMKTM bl a3paboTka 0CYLLECTBNAGTCA MaLLVHa
neiicTBuit UMKNMYHOTO AeiACcTBUS

.| Paspa6oTka ocyLLeCTBASETCA MaLLMHAMW

KOoM6MHWUPOBaHHbIN o
p HEMPEpPbIBHOTO U LMKITMYHOMO HENPEePbIBHOMO AEACTBUS
C ogHum BuaoMm 0T 3260€B [10 MYHKTOB NpHUema ropHas Macca nepemeLLaeTcs of-
TpaHcnopTa HWM BMAOM TpaHcnopta

TpaHcnopt

C HecKonbkumu 0T 3a60eB A0 NMYHKTOB Mpuema ropHas macca nepemeLlaercs
BMAAMM TPAHCMOPTA | KOMEUHUPOBAHHBLIM TPAHCMOPTOM

CornacHo 3Toit KJaccugpUKalMyl, HampuMep, MOXKET ObITb MOJHBIN KOM-
TJIEKT 000OPYIOBAHUSI HETIPEPHIBHOTO JAECUCTBUS C OMHUM BUAOM TPaHCHOPTA.
Bo3MOXHO coueTaHue MalllvH 11 MOATOTOBKY TOPHBIX MOPOJT K BBIEMKE, Me-
peMelIeHrs ¥ OTBATO0OPA30BaHUS BO BCKPBIIITHOM, TEXHOJIOTMYECKOM MTOTOKE
C OTHUM BMIIOM TPaHCIIOpTA ISl pa3In4YHbIX TTopo (maba. 8.2.)

KommiekT o0opynoBanusi XapaKTepu3yeTcsl MPOW3BOAUTEIbHOCTHIO, CyM-
MapHOIi YCTAHOBJIEHHOI MOIMHOCTBIO IBUTATEJIei, METAI0EMKOCTBIO, KOJINYe-
CTBOM O0CJIY?KHBAIOIIETO MEPCOHAIA M PACXOJAOM OCHOBHBIX M BCIIOMOTATEJb-
HBIX MATEPHAJIOB.

st yno6ctBa rpaduueckoro n300pakxeHusI TEXHOJIOTMYECKUX TIOTOKOB U
€ro KOMILUTEKCHON MeXaHU3alluu PEKOMEHIYETCS WMCITOIb30BaTh YCIOBHbBIE
0003HaueHus1, n300paxkeHHbIe Ha puc. §. 1.

B kxaudectBe mpumepa Ha puc. &.2 TIOKa3aHbl BCKPBIIIHONK W JOOBIYHBINA
TEXHOJIOTUYECKUE TIOTOKU Kapbepa.
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Tabnnya 8.2
Mpon3BoacTBEHHbIE NPOLECCHI
n TexHonoru- ’ A pou
0po- Yeckui MoproToBka
ha NoTOK rOpHbIX NopoA BbleMka Nepemetenme OtBanoo6pa3oBanue
K BbIEMKE
PoTopHbIN . KoHBelepHbIit
3KCKaBaTop Kongeitep 0TBaN006pa3oBareb
Henpe- MHOrOKOBLLOBBIi .
PbIBHbIil - 3KCKaBaTop TpaHcnopTHO- OTBAMNbHbIA MOCT
l'mapooTBanoo6paso-
= TmapopasmbiB MuaporpaHcnopt Banme
j=
§ - [parnaiH -
S | Unknny- _ BCKpbILLHas Mex- B B
T HbIiA nonara
- Bynbposep -
_ PotopHbIi
- 9KCKaBaTo ~
KOM6I/IHI/I~ p )Kegesuop.opom AGaeTuep
POBaHHbIiA MHOrOKOBLOBLI | Hbi TPaHenopt
- 3KCKaBarop
Henpe- . . KoHCOonbHbIN
PbIBHbIit Kom6aitH Kongeitep 0TBaN006Pa30BaTENb
MexaHn4eckuii
DBIXTHTENb Bynbposep ABTOTpPaHCNOPT bynbposep
§ Linknmy- O/J1HOKOBLLIOBBI OAHOKOBLLIOBBIiA
2 | Hbl Bypo-aapsiaHble | 3KCKABatop KenesHomopoX- | axckasarop
s HbIN
= MaLLWHbI
g KoBLLOBbIA Tpaxenopt OTBanbHbIA NAyr
2 norpys4nk Y
MexaHnyeckuit | OBHOKOBLUOBBIiA Komseiie KoHCOMbHbIi
pbIXNTENb 9KCKaBaTop P 0TBaN006pa3oBateb
KomGuHu- PoTopHbIN FugpoTpascnopT lmapooTBanoobpaso-
poBaHHbIA | Bypo—3apsigHble | MOTPY34MK BaHuWe
MaLWHE! KoBLLOBbIt _ _
norpy34unK
Henpe- . o KoHCOMbHbIiA
PbIBHbII Komoaii KonBeitep 0TBaN1006pa30Baresb
OZHOKOBLLOBbIN
ABTOTpPaHCNoOpT 3KCKaBaTOP
= Luknny- Bypo-3apsaHble | OAHOKOBLLOBbINA
T HbIN MaLLWHbI 9KCKaBaTop XKeneaHogopox- | bynbposep
= HbINA
g TpaHcnopt OTBanbHbIA NAIyr
KoBLUOBbIi Kowgeriep KoHCOnbHbIN
KombuHn- | bypo-3apsgHble | MOTPY34MK 0TBaI006pa3oBareb
POBAHHBIA | MALIAHbI OAHOKOBIIOBbI | 0o acnonr | [WAPOOTBAN006PAs-
9KCKaBaTop BaHue
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Puc. 8.1. YcnoBHble 0603HaYeHUs Ans rpadouyeckoro M306paXKeHns TEXHONMOMMYECKMX NOTOKOB

B xoMIuteXT 000pyHOBaHMSI HOOBIYHOTO TEXHOJIOTHMIECKOIO ITOTOKA
BKJIIOYEHO APOOMIBHOE 000PYIOBaHNE OOOTaTUTEIBLHON (haOpUKHU.

PazneneHne KOMIUIEKCHOW MeXaHM3allMM HAa TEXHOJIOTUYECKUE TTOTO-
KM YIIPOIaeT yIpaBicHUEe NMU, YIydIlacT KOHTPOJIb M UX OOCTyKMBaHNE

Ha Kapbepe.
MexaHu3aLusI B TEXHOJOTMYECKUX ITOTOKAX JIerde MOAJAETCS aBTOMATH -

3aluu.
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a
cou-200 —

2 8 FenAT-5a0

I eernds 34

ow-1500 4-522 nompebu-
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B\ _—Tsw-200

Puc. 8.2. CxeMbl BCKPbILLHBIX 1 [0BbIYHbIX TEXHONOMMYECKIUX NMOTOKOB NpU pa3paboTke ropusoH-
TanbHOro (a) U Nonororo (6) MecTopOXAeHUN

Bea I/IH(I)OpMaHI/IH o pa60Te TCXHOJOI'MYCCKUX ITOTOKOB ITOCTYIIACT Ha
TJIaBHBIA I[I/ICHGT‘ICpCKI/Ifl IIYHKT, II€ OHa 06pa6aTI)IBaeTCH 1 HalpaBJIACTCA
06paTHO Ha ITYJIbThI YIIPaBJICHUWA ITOTOKAMM IJId KOPPCKTUPOBKW UX pUTMA.

8.3. DHEPTETUYECKU METOJI PACYETA KOMILJIEKCHOY MEXAHU3ALIIUU
TEXHOJIOI'MYECKHX IIOTOKOB

HpI/I (bOpMI/IpOBaHI/II/I KOMIIJIEKCHOM MEXaHMU3auuMn TEXHOJIOTNYCCKUX
IIOTOKOB B KOHKPETHBLIX YCJIOBUAX BO3MOXKHBI MHOTOYMCJICHHBIC COUCTAHUA
6yp03apsmHOTO, BEIEMOYHO-TIOTPY30YHOTO, TPAHCTIOPTHOTO 060PYIOBaHNS,
06OPYI[OB3HI/IH JJTA OTBaJ'[OO6pa3OBaHI/IH IIYCTBIX TOPOA 1 HCKOHANTTMOHHBIX
pyI 1 000pYIOBaHUS ISl TIepepabOTKU MOJIE3HOTO NCKOITaeMOTO.

JlyymmiM BapHaHTOM KOMILIEKCHOMH MEXAHH3AIMH OyJeT TOT, KOTOPBIii MoJI-
HOCTBI0 COOTBETCTBYET NMPUPOIHBIM YCJIOBHUSIM, TpeOoBanusaM 3¢ eKTHBHOI 1
0e30macHOi TEXHOJOTHH FOPHBIX PadoT, 0deceynBaoNIeii HEOOXOAUMYIO TPO-
HU3BOAUTEIBHOCTbD.

HpI/I BLIﬁOpC CpCaCTB KOMIUIEKCHOM MEXaHN3allun TEXHOJIOTNYECCKUX
IIOTOKOB B KOHKPCTHBIX YCJIIOBUAX, ITPU PCKOHCTPYKIIMH KapbE€pa WUIN IIpU
MIPOCKTUPOBAHNH HOBOTO I€I€CO00Pa3HO MCTIONb30BATh IHePeemuuecKuil
memod. OH TTO3BOJISIET KOTMIECTBEHHO YUECTh TIPUPOIHBIE YCIOBUS (TOTIO-
rpaq)mo, KIJIIMMar, CBOIICTBa TOPHBLIX ITOPOA N MaCCHBa, TMAPOTCOJIOTUYCCKUC
YCJ'IOBI/IH), CXEMbl BCKPBLITHUA U CUCTCMBI pa3pa6OTKI/I, pa60qI/Ie mapaMETpbl
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Ihasa 8. Komnaexcnas mexanuzayus Ha Kapbepe

TOPHOIO ¥ TPaHCIIOPTHOTIO OOOPYINOBaHUsA, OCOOEHHOCTU TEXHOJIOIMYECKUX
IIPOILIECCOB TSI BEIOOPpA 3G (GEKTUBHOTO B KOHKPETHBIX YCIOBUSIX KOMITICKTA
000pyIOBaHMS IJIT TEXHOJIOTUISCKOTO TTOTOKA.

Cywpocmp 3Hepeemu4eckK020 Memooa 3aKAn4aemcs 8 mom, Ymo 0 npou3-
800cm8a 20pHbIX pabom KomnieKkmom 060py0o8anus npu onpedeseHHol mexHo-
A02UlU, cXeme 6CKPbImMUsl KapbepHo2o Nosl U cnocobe pazpabomiu mecmopodicde-
HUsl HeoOX00UMO 3ampamums dHepeuro Ha OpobaeHue Maccuéa 04s NOAYYeHUs!
mpebyemoeo cocmaea 20pHOI MACCbl N0 KPYRHOCMU, 8bleMKY U NO2DPY3KY HOPOObL,
nepemeuyeHue U ykaaoky ee 8 0madan.

ITpu 3TOM 3HEPIUS pacXomyeTCs Ha IIPEOIOJICHIE COITPOTUBIICHMS B pado-
YHX OpraHax MalliH W COBEPIICHUIO TI0JIE3HOM pabOoTHI IO TIepeBOAY 0OBEKTa
MIPUJIOXKEHUS Hepruu (TOPHOU MOPOIEI) M3 OMHOTO COCTOSTHUS B APYTOE.

Pacxon sHeprum 3aBUCUT OT TEXHOJOTUH TIpoIlecca U 00YCIOBINBACTCS
CBOMCTBAMHU TOPHOM MOPOIBI, €¢ COCTOSHUEM, CTCIICHBIO N3MECHEHUS Ka-
YecTBa U COCTOSTHHS B IIPOIlecce BO3IEHCTBUSA Ha TOpPHYIO Iopony. Tak,
paspyliieHrue MacCcuBa, pa3pbIxJICHUE TOPHOI MacChl — 3TO U3MEHEHUE €e
KadecTBa (MaccuB — pa3apoOblieHHas Iopoaa), MoabeM e€ s IMOTPY3KU U
TepeMelIcHIe — N3MEHEHUE COCTOSTHHSI.

HexkoTtophie cBOMCTBA He SBISIIOTCS IIOCTOSSHHBIMU, a M3MCEHSIIOTCS TTOM
BO3IEIICTBHEM OKPYXKAIOIIeH Ccpedbl, HAIIpUMEp, CONPOTHBICHNE BHEIPE-
HUIO KOBIIIA YBEJIMIMBACTCS B pe3yJIbTaTe CIICKUBAHMSI TOPHOM MAcCHI, CMep-
3a€MOCTH.

YacTh CBOMCTB SIBJISICTCS PE3YJIBETATOM IIPUHSITOM TEXHOJIOTUHU VTN Kade-
CTBa BBITIOJTHEHHUS PaOOT B TIPEABIAYINMX IIPOIECCaX TEXHOJIOTUYECKOTO
ITIOTOKA, HAaI[pUMEp, COCTaB TOPHOM MACCHI IT0 KPYITHOCTH, CTEIICHBb Pa3phIX-
JICHUS U T. 1.

Yacmo snepeuu, 3ampavugaemas 045 nPOU3B00CmM8ea eopHulX pabom u udy-
Was Ha U3MeHeHUe COCMOsHUsL, no2aouaemas KaxK 0bl eopHoil nopodoil 8 npo-
yecce npouzBo0Cmea, HA3bl8AEMCsl MeXHOAOUHECKUM SHeP2ON02A0UjeHUeM.
DTa yacTh MPeNCTaBIISIET COOOI PacXo IHEPTUM Ha TIPEOJ0JICHE COTIPOTUB-
JICHUSI TIOPOIBI B TEXHOJIOTHIECKUX MPOIIeCCaX B OTINUINE OT (paKTUIECKOTO
pacxoja, KOTOPEIN YUYUTEIBaeT KO3(M@UIINEHT ITOJIC3HOTO AeICTBUS MAIIIMH.

DHepronomiomeHne MOXHO PacCUMTaTh, U ITOSTOMY OHO ITOJIOXEHO B
OCHOBY pacueToB 110 BHIOOPY M OOOCHOBAHMIO KOMIUICKCHOM MeXaHW3aILNI
TEXHOJIOTUIECKUX TTOTOKOB.

Merton IIpeaycMaTpuBacT COCTaBICHNE BO3MOXHBIX BAPHMAHTOB KOMIUICK-
TOB 00OPYIOBAHMS TSI PACCMATPUBACMOTO TEXHOJIOTMIECKOTO TTIOTOKA B KOH-
KPETHBIX YCJIOBUSIX B BUIE aJIBTEPHATUBHOTO rpada U 3aTeM pacueT TEXHOJIO-
TUIECKOTO SHEPTOIOIJIONMICH!S TI0 TIporeccaM M CyMMapHOTO B KaXKIOM
BapHMaHTe Ha CIMHUIY MacChl pa3padaThIBacMBIX TOPHEIX TTopon (K /KT).
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Bapuanm ¢ menvuwium yoenvhvim 3Hepeono2ioueHuemM yKka3oieaem, 4mo Kom-
NAeKCHAsA MeXaHu3auyus Haubosee NOAHO COOMEEMCMBYem 20PHOMEXHUUECKUM
VCA08USM MEXHOA02UMECK020 NOMOKA, a cAedo8amensHo, Oydem obecnevugamo-
cs1 6oabuias 3ghpexmusHocms paspadomKu 20pHbIX HOPOO.

HccnenoBanne BaprMaHTOB KOMITJICKCHOM MeXaHM3aIUH JJISI BCEX TEXHO-
JIOTMIECKMX ITOTOKOB TTO3BOJISIET 000CHOBATh Hanbosee 3¢ MeKTUBHYIO KOM-
TUIEKCHYIO MEeXaHM3aI1Io0 TOPHBIX pabOT Ha Kapbepe.

BrIpaxeHue yaeIbHOTO SHEPTOITOIJIONICHUS B TEXHOJIOTHIECKOM ITOTOKE
TIPEICTABIIIET COO0OM CYMMY 3HepromoriomeHnit (IX/KT) 1Mo TeXHOIOTHIE-
CKUM TIpolieccam mpu:

<> TIOJITOTOBKE TOPHBIX TIOPOIT K BhIEMKe Dy (TTpY B3PBIBHOM MTOATOTOBKE:

Ha OypeHne Dg ¥ B3pLIBHOE ApOOIIEHNE D));

<> MEXaHUYECKOM PBIXJIEHUH D,

<> BBIEMKE — TTOTPYy3Ke Dy;

<> TepeMelleHnu Dy

<> oTBaJ000pa3BaHUU D:

D=0 +9,+3;+9,+9y.

VieibHOE SHEProNnorIomEeHH e 110 MPOLEeCcCaM.
Ipu TOATOTOBKE TOPHBIX TTOPOJ K BEIEMKE B3PBIBHBIM CIIOCOOOM:
SHEPTOTIOTJIOIIEHNE Ha OypeHre

2

2 = G—“‘?Iilg:{n'+£“‘Kri N;
° | 2Ep 2

OHCPIromnorjiIomecHNC Ha B3PBIBHOC I[pO6J'IeHI/IC

)
=_—Plgn' +A+l .

Ep
Ipu MOArOTOBKE TOPHBIX ITOPOI K BEIEMKE MEXAHUYECKUM CHOCOOOM:

BI

2
=G K

P 2FEp
[Mpu BbIEMKE — TOTPY3KE OJHOKOBIIIOBBIM 9KCKABATOPOM

Ign"+A.

2
C) :F—8+L1+h .

> G 28 P
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[1pu BeIeMKe — TIOTpy3Ke MHOTOKOBIIIOBBIM WJIM POTOPHBIM 3KCKaBaTO-
poM

2
C) :F—8+L1+w L+h .
° G 2 ° p

[Mpu mepemenieHUN
)
9, :7“;9+ o L+H.

Ipu paccMoTpeHMM KOMOMHMPOBAHHBIX KOMILUIEKTOB OOOPYIOBaHUS
C TIEPENBKHBIMU JAPOOWIKAMUA B 3a00€ WJIM KOMIUIEKTOB 00OPYIOBaHUS
C Pa3IMYHBIMU BUIIAMU TPAHCTIOPTA U TIPOMEXYTOYHBIM APOOJIEHUEM B TIO-
JIyCTAITMOHAPHBIX APOOWIKAX HEOOXOMUMO YUYMTHIBATH IHEPTOTIOTIONICHIE
Ha MEXaHW4ecKoe IpoOeHue B IPOOUIKE

2

=D exlgy”,
M 2Ep g

I1pu oTrBanioobpazoBaHur ab3eTLIEPOM
2
Fé v
:—+2—ﬂ+w0L+hp.
g

IIpu oTBanOOOpPa30BaHNM SKCKABATOPOM YIEJIbHOE SHEProIONIOIIeHNE
paccuutbiBaeTcs 1Mo dbopmysie D,. [Ipn 0TBamoobpa3oBaHUM KOHCOJIbHBIM
OTBaJI000PA30BaAHUEM YIEIbHOE SHEPTOIOIIONIEHNE PACUUTHIBAETCSl BMECTE
C mepeMellleHrueM, YBeIMYMBas BbICOTY MOAbeMa ropHOi Macchl H Ha BbICO-

Ty pa3rpy3Ku OTBaJI0OOOpa3oBaTesis.

oa

I1pu orBanoodbpazoBaHUU OYJIBIO3EPOM U TLIYTOM

B, =(f +i+f ).

[pu MexaHNMIECKOM PHIXJIEHUU TIepe]] TOTPY3KOH BO3ZMOXKHO ITabeTnpo-
BaHME TOPHOI MAacChl, TOT/IA B 3TOM TpOIlecce yAeTbHOE SHEPTOIIOTIONICHUE
OyIeT aHAJIOTUIHO YIETbHOMY SHEPTOTIOTJIONIEHUIO TIPU OYJIHI03ePHOM OTBa-
JI00Opa30BaHUU, HO C YYETOM MOAbEMa TOPHOI MacChl Ha BBICOTY LUTA0ES

5 =(f +i+flf2)10+@2n.

DHepromnoryioneHne B MpoIecce MepepadoTKN 3aBUCUT OT BUJIA TTOJE3-
HOTO MCKOIIaeMOT0 M er0o Ha3HavyeHus1. HampuMmep, repepaboTka Mmoie3HOro
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WCKOITAaeMOTO JIJIST TIOyYEHUS 1eOHST WU JIJIST TOHKOTO TIOMOJIa PYABI TIPU
PACKpBITUY 3ePEH TMOJIE3HOTO UCKOIMAaeMOTO Tiepe] TTOCIeAYIoIIeM oborarie-
HUEM.

B npouiecce nepepaboTky Ha 111e6eHb MOCTyMaIast B OyHKep ApOOUIbHO-
COPTUPOBOYHOI (haOpMKKM rOpHas Macca UMEET KPYITHOCTh dgp ¥ MPOXOIUT
HECKOJIBKO CTaauii Apo0sieHust (KPYITHOE, CpeHee U MEJIKOe), B pe3ysIkrare
KOTOPOTO TMOJy4aeTcsl MpoAyKT — 1ebeHb ppaxkimu d. [lepen u mexay apo-
OJIEHUSIMU TOpHAsi Macca TTOBEPraeTCsI TPOXOYCHUIO U TIPOMBIBKE, OT OJHOM
TEXHOJIOTUYECKOW Omepalui K JPyroid OHa TepeMelnaeTcss KOHBEHepHBIM
TPAHCTIOPTOM.

DHEePronomIoeHNE B TIPOIIecCce TPOOICHUS B 1IEJIOM MOXKHO OTIPENETUTh
T10 TO XK€ 3aBUCUMOCTH, KOTOPOU TIOJIb30BAJIMCH TIPU OTIPEeIEHUN IHEPTO-
TIOTJIONIEHMSI B MIPOIIECCe TTONTOTOBKY TOPHBIX TTOPOJ K BEIEMKE:

2

D = ey,
DY

DHepronomionieHe aKTUBHOTO TPOXOUEHHUsI CBSI3AHO C MPEOoJeHUEM
CWJI MHEPLIMU TIOKOSI U COMPOTHUBIICHMS TTepeMEIIeHUIO TOPHOI MacChl 10
TPOXOTY:

2

V.
D, == +F [,
28

iy

rae Vip — CKOpOCTh NepeMeLIeHNs TOPHOi MacChI 110 TPOXOTY;
Frp — conpoTuBjieHNe NepeMELIEHNI0 TOPHOI MacChl IO TPOXOTY;
[ — nmuHA TpoXOTAa.

SHCPFOHOI‘HOHIGHI/Ie B IIpOHCCCC MEPEMCIICHUA MCXKIAY OTACIbHBIMU
orcpauiaMmn nepepa60TKI/I 3aBUCUT OT COIIPOTUBJICHUA KOHBCﬁepOBZ

2
D= yol +H
=—+0
n 2 g od [0
€ Vg — CKOPOCTD IBMXEHUs KOHBEiepa,

(0, — OCHOBHOE COINPOTHUBIICHUE IBUKEHUIO;

lp — cyMMapHas JUIMHA TIEpeMEINEHNsT KOHBEHEPHBIM TPAHCIIOPTOM

Ha dabpuke, M;

Hy, — cyMMapHas BbICOTA TIOIbEMa MOJIE3HOTO UCKOIIAEMOTO B TIPOLIEC-

ce nepemMelieHus Ha ¢hadpuke, M.
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B mporiecce oboraieHus pyaa mocje KpyImHoro, CPETHEro M MEJIKOTO TPO-
OJICHUS TIOABEpraeTCs N3MEILYCHUIO B MEIbHUIIAX. DTO CaMblil SHEPTOeMKUIA
Tpo1iecc, TOTOMY YTO JUTSI PACKPBITHS 3ePEH TOJIE3HOTO KOMITOHEHTA TPeOyeT-
Csl TOHKUM MOMOJI. DHEpPromnorjaoneHrue npu rnomoje npumepHo B 200 pas
0OJTBIIIE SHEPTOIOITIOMICHUS TIPY ITOATOTOBKE TOPHBIX ITOPO K BEIEMKE.

DHepronomiomeHe pyabl IIpU N3METbUCHUN B MeIbHUIAX W B KBT-4/T
oT pasmepa D 1o pazMepa MpoayKTa u3MeJbueHus d.

vn—1 [100

—, KBT1/4,

Jn N d

rme n = D/d — creneHp N3MeNTBUCHNS,
W; — nokazaresp U3MeIb4aeMOCTH.

W =Wi

[na mepeBoma B KIM/KT Hago 3TO BbIpakeHUWE YMHOXMWTL Ha
367099,2/1000, roe 1kBt = 367099,2 krMm, a 1 krm = 9,81 JIX.

O611ee BhIpaskeHNE HEPTOTIOTIONIEHUS ISl PYALl B Ipollecce mepepa-
00TKM Ha 0OOTaTUTENbHON (habpuKe:

Dop = D + Drp + Dy + W Ix/kr.

B 5™t hopMyIIBI BXOOST CIIEAYIONMINE TTapaMeTPhl M 3aBUCHMOCTH:
Gcx — TIpelesT MPOYHOCTA TOPHOUW TOPOJBI MPU OXHOOCHOM cxkatwu, [la
(maba.1.4);
n' — CTeTIeHb U3MEIbYCHUS TTOPOIEI IIPU OYpeHNH

degs — AMAMETD CKBAKUHBI, MM;
des = 0:32dcp;

dep — CpPemHMIA IMaMETP KyCKa TOPHOM MacChl, PerJiaMEHTUPYEMBbIiA 110 Ka-
KAM-JTA00 YCIIOBUSIM WJIW OOECTIEUNBAIOIINIA ONTUMAJIBHBIE 3aTPaThl Ha MO/ -
TOTOBKY, BBIEMKY, TPAHCTIOPTUPOBAHKE U OTBAI000PA30BaHNE B TEXHOJIOTU-
YECKOM MOTOKE, MM.

JIs KOMIIIEKTOB 000PYI0BAHUSA C MEXaHMYECKUMMU JIONaTaMu d, = B/6,5;
B — mipuHa KoBIlIa BEIEMOYHO-TIOTPY30YHOMA MAIIIMHBI, M;
dy — MUaMeTp YacTUll TPOMYKTOB pa3pylieHUs Ipu OypeHUM, MM;
E — monyne ynipyrocty, Ila;
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p — TUIOTHOCTb TTOPOJIHI, /M° (maén. 1,4);

lexs — TIyOMHA CKBaXXUHBI, M, [ = h+/y;

H — BrpIcOTa yCTyMa, M;

I, — TnybuHa niepedypa, M, Iy = 0,5¢W;

¢ — VIEIBHBIN PACXOJI B3PHIBYATOTO BEIIECTBA, KI/M;

W — nwuHMS COTIPOTUBIIEHUS TI0 TOAOIIBE, M; TIPY BEPTUKATHLHOM OypeHUN
W2z h ctgotc;

0, — YTOJI OTKOCa YCTYyTIa, TPajyc;

¢ — PacCTOSTHUE TIEPBOTO Psiia CKBAXKWH OT BEPXHEW OPOBKU YCTyTa, M;

N — 4acTh 3HEPromnoroNIeH!s NMpU OypeHNU, TTPUXOSINASICS Ha eAMHAY-
HBIIl 00b€M B3phIBAEMOTO OJI0Ka

_V6YP _ nCKBSCKBZCKB .
- V6n - hB3L6n ,

Voyp — 00beM OypeHus, M,

V6yp = RepScxnlexss

Vsn — 00beM B3pbIBaeMoro 0J10Ka, M, Von 15 Qcyrs
Acgs — YMCIIO CKBAaXKWH B3pPBIBAEMOTO 0JI0KA,

n :S6n.
CKB ab’

a — paccTosiHMe MeXIy CKBaXKMHaMu, M, a = 0,85 W,
b — paccrostHuEe MEXIY psinaMu CKBaXXUH, M, b=W,
Secxs — TUIONIAIb B3PBIBHON CKBAXUHBI, M°;

S = TCdZCKB .

CKB 4 ’

lcxs — TJIyOVHA CKBaXXVHBI, M;
B, — miMpriHa 3axonku, M;
Lg; — nyiviHa B3pbIBaeMoro 0J10Ka, M,

_Yer.
6n_hBS’

Ocyr — NPOM3BOIUTENILHOCTh 9KCKABATOPA, m3/cyT;
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Op — TMpees IPOYHOCTH MaTepraa Ha pacTsikeHue, I1a, 6, =0,26¢xk;;
ky; — K03 OULMEHT IMHAMUYHOCTU (maba. 2,9);
n" — cTerneHb APOOJIEHNST TOPHBIX TIOPOJ, TIPU B3PHIBHOM PBIXJICHUH,

dy, — cpenHuil pa3Mep OTAENIBHOCTEN B MACCUBE, MM;

A — cTeTieHb pa3pbIXJICHHsT TOPHOM MOPOBI, M,; A = dp (kp—1);

kp — K03(pPUIIMEHT pasphIXJICHNsT TOPHOM MaccChl B passaiie (maoa. 2.9),

I, — paccTostHMEe, Ha KOTOpOe TepeMelaeTcsl LIEHTP TSDKECTH pasBasia
TIPU B3PBIBHOU TIOJITOTOBKE TOPHBIX TIOPO/T,

/ :(c+hctgoc)(kph—hp);
! 2hpa3B
hpas — BBICOTA pa3Bajia TOPHOM MacChl B 3a60€, M;
F — conporusienune nepemenieHno kopua, H, F = kB,
kg — ymebHOE COTPOTHUBIICHUE TIOPO/IBI KOTIAHUIO, H/M? (maba. 8.3);
¢' — TONIINHA CTPYXKH, M, ¢'= 0,33 B;
0 — UIMHA IIyTU, Ha KOTOPOM IIPOMCXOIUT 3allOJIHEHKE KOBIIA, M,

2
5=2hy;
3

hy — BBICOTA YepNaHUs SKCKaBaTOpa, M;
G — Macca TOpHOI TTOPOIBI 32 IIUKJT TTIOTPY3KHU (B KOBIIIE), KT,
Ep

G="X%;
kp

E, — BMECTHMOCTb KOBIIIA 9KCKABAaTOPa, M°;

kp — KO3(DPUIIMEHT pa3phIXJICHNsT TOPHON MacChl B KOBIIIE,

Vi — CKOPOCTD TIepeMeIIeHUsI TOPHOW MacChl K MECTY pa3rpy3Ku, M/cC;

g — YCKOpeHHe CBOGOIHOTO MaIeHuUsI, M/c%;

hp — BBICOTA PA3TPY3KU TOPHOM TOPOABLI OT YPOBHS CTOSHUS BBIEMOYHO-
MOTPY30YHON MAIlINHBI, M;

Vep — CPEIHAA CKOPOCTh MEPEMELLIEHNS TOPHOM MacChl B TEXHOJIIOTMYECKOM
MOTOKE, M/C;

(,— OCHOBHOE COTIPOTUBJICHWE NBVKEHUIO TpaHcopTta, H/kH;
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Tabnuya 8.3
Vnenbuoe conpartusieHue KonaHu IKCKaBaTopamu
Karero- 0 M
pust XapaKTepHbIe rpynnbl ropHbIX NOPOS RHOKOBLLOBbIM HOTOKOBLUOBbIM
nopoabl - aparnaiHom
nonartou (EKDBHEDOM) LleNHbIM POTOPHBIM
Markue u pbixbie Nopofbl 0,016-0,12 | 0,03-0,22 | 0,05-0,18 | 0,04-0,13

(cynecb MArKWiA CyrINHOK)

[l0BONLHO NNOTHbIE NOPOAbI,
1] Mep3nblil FPYHT | kateropuu 0,07-0,16 0,12-0,2 0,15-0,3 | 0,12-0,25
(CYrmUHOK, rpasnil, Markas rnuHa)

Cnabblid yronb, NNOTHas noponaa,

Mep3nblit FpyHT |11 Kateropuin . . _ .
L (CYrmMHOK NAOTHBINA, FNHA CPEAHss, 0,12-0.25 0.16-0.3 | 0.24-0.45 | 02-035

MArkue apI'I/IJ'IJ'II/ITbI)

Vronb cpegHen KpenocTu, 04eHb

NA0THas NOPoJa, Mep3Nblil rPyHT . . 9 -
v II-111 Kateropui (CyrnuHOK Kpenkui 0.22-036 | 0.25-0,42 0.36-0.6 0.3-0.45

CO LUeBHeM, r1Ha Kpenkas)

Kpenkuii yronb, HauMeHee NpoYHbIe . B . .
v CKaTbHbIE N10DObI 0,33-0,55 0,4-0,55 | 0,58-0,85 | 0,42-0,66

0yeHb KPenKuit yronb, NPoYHbIe
nonyckasnbHble NOpo/bl, MEP3Nble
VI nopoabl V-V kateropuii 0,43-0,75 0,5-0,75 0,43-0,85 0,421
CKanbHble NOPO/bI U TSHKENble pyabl,
TPELLMHOBATbIE

CnaHubl, Meprenb, runc, Men,
3BECTHSIK, NECYAHWNK MSATKUNA. 0,8-1 1-1,3 1,5-5,5 1,3-5
VIl | Mepanbie nopogbl V-VI kateropuii

CkanbHble NOPOAbI M pyaa
CUNbHOTPELLIMHOBATbIE

CKanbHble ManoTpeLMHOBATbIE, _ .
vin Mepanble Nopoabl. Txenas pyaa 1.2 1.2-15

L — paccrosiHue nepeMeleHus TOPHO MacChl B TEXHOJIOTUYECKOM MOTOKE, M;

H — BpicOoTa MogbeMa ropHOI Macchl B TPOLIECCE TTEPEMEIIICHUS CPEICTBAMU
TPAHCTIOPTA B TEXHOJIOTMYECKOM IMOTOKE (Pa3HOCTbh OTMETOK ITyHKTa
TMOTPY3KU U MTyHKTA Pa3rpy3Ku TOPHOI MAcChl), M;

£1=0,7+1,0 — nuHAMUYecKUt KOI(DMUIIMEHT TPEHUS TTOPOABI O TIOPOAY Ha
OTBaJIE;

i — YKJIOH TIOBEPXHOCTH OTBaJia B THICSTYHBIX;

5 =0,4+0,6 — nuHaAMUYeCKUil KO3GhMUIIMEHT TPEHUS TTOPOILI O METAJLT;

n'™ — cTerneHb APOOJIEHNST TOPHBIX TIOPOJT B IPOOMITKE
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Ihasa 8. Komnaexcnas mexanuzayus Ha Kapbepe

Iy — paccTosiHUe MepeMelleHN s TOPObl Ha OTBAJIE, M;
d; — IuaMeTp KycKa NpoJyKTa B JPOOUIIKE, M;
hy — BBICOTA 1ITabEISA, M

B Pa3BCPHYTOM BUIC 3THU 3aBUCUMOCTH 1JIA KOHKPETHOI'O BCKPBIIITHOI'O TEX-
HOJIOTMYCCKOI'0 IMOTOKa IMPUMEHUTCIIBHO K onpeﬂenﬁlomeﬁ €Tro IMpon3Boan-
TCJIbHOCTb BbICMO‘IHO—HOl"py:}O‘IHOﬁ MalllMHE BLITTIAOAT CJICAYIOIIUM 06pa30M.

YnenbHOE 3HEpromoroiieHue npu oypeHun (Ix/kr)

B - ml 0.05B  htl, | m(0,058%)- (h+l,)
7| 2Ep © d 2 hab '

4

YienpHOe SHEPrONOTIoNIEHUE TIPY B3PIBHOM IpobieHnn MaccuBa (JIK/KT)

2 2
00403, Ky | 65,

3,,
2Ep B

o By, CHhetE) )

65 P oW

p

YnenpHOE 3HEPTOIOTIIoNIeHNE TIpU AKcKaBamu (JI>x/Kr)

0.22B%k:hky vy, '

9,= p
Ep 2g

el

YnenpbHOE 3HEPTOTOTJIONIeHNE TIPU TpaHCTIOpTUpoBaHuH (JIx/Kr)
)
D="P+e L+H.
2g °

VnenbHoe OHCPIOIIOITIOICHUC IIPpN OTBaJ'IOO6pa3OBaHI/II/I 6}U’II)I[O3CDOM

([x/kr),
D =(fEi+ L)L
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YienpHOe SHEPIIITIOT/IONICHKE B TIPOIIecce TIepepadoTKI Ha 000TaTUTETBHOM
dabpuike

2 2 2

o Vip vdv
D, =| =2 lgn |+ —=+F ]|+ tof,+H | +W.
2Ep 2¢ 7 2¢g

Ilpumeuanue.

PasmepHOCTY (DU3NYECKUX BETUYMH:

sHeprust E= FL = 1krm = 9,81 Hm = 9,81 IIxk;
cura F=1xr=9,81 H;

nasneHue 6 = P/S = krm/m% = 9,81 H/Mm?%;
H/Mm? = Ia; krm/c? = H; HM = JIx.

[Mpumep anropuTMa pacyeTa SHEPTOIOTJIOIIEHUS TEXHOJIOTUYECKOTO T10-
TOKAa MpUBENEH Ha puc. §.3.

1' dep =6 /5,7}-2-[ dgg =932 dg,}--;[ n'=dp /dﬂ—-;-l Sexb =]z‘dc,(6/lll—j
L'5"| W=htha+c }_Z_.{Ln,‘,:ﬂ,&;w I—-7-[zc‘b=hﬂmp}-§{ a =0,55ﬂ-—-9-{ b=ﬂ——;
l‘,’g'l B3ax=C+hctgoc +b(n pag—1) I'_"'l,, Lon =158cym /5 B 30x HZ hﬁ?:xLzﬂﬂ I'}
L,"g'l 7ot = Bzax hf(ab) l——{ N=ne lcxesndv,}-;;r =do. /dcp. HC @}‘i’%ﬁ"‘—‘fh
I,’Jf:dﬂp (KP<P(133_7)]_7—SlF=0'3352’Z]_79—lJ=2h”/3t7;lfp//(p':n;ﬁmﬂl

EJpo/ﬁHDE paspyuterue [ Mexarnuvecroe paspyauenue
A i
LenB Stac ”.
3/_( 2Fy Z N Fmp= ZFy gn’+ a
21
Jsap= ZFa' Lgn"+ s+ gy
22 Y—'
 E—
o v&o8
= —+ 2+ hpage
23 G 29 P P
3T= —za-ﬁ— + wal. + H —I
24
bynodoseproe ‘ amﬁa rnoobpasobarue * Ixcrabamoproe

- : Fe H
lzobgnba‘[ (";’L)*’;fz)]l'u I ’5[ 20.3= EE)‘* 'UanoG +  Apaagp J
z5 ] Z' —

I 5Z26% 33 5045, F 30 6yﬁo8
M.p

26

Puc. 8.3. Npumep anroputma pacyeta 3HEPrornornoLLeHNs TEXHOMOrMYECKOro noToka
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B KOHKPETHBIX YCIIOBHSIX BO3HMKAET HEOOXOAMMOCTD OIICHKHA KOMILIEKC-
HOM MeXaHM3allUM TEXHOJOTMICCKUX MOTOKOB IO IPYTMM KPUTCPHUSM, Ha-
IIpUMEDP, TIO0 TPYAOEMKOCTH OOCITY:KUBaHMS, YISTBHON METaJUIOEMKOCTH 000-
pynoBauus. [Ipy orpaHMYeHNN TI0 JIEKTPOCHAOXEHUIO paiioHa MECTOPOK-
IeHUS KOHKYPHMPYIOIINE BapUaHTHl KOMILICKCHONM MeEXaHM3allMu TIOCTe
OLICHKM DHEPTeTUICCKUM METOIOM MOTYT CPaBHUBATHCS TI0 YCTAHOBIICHHOM
MOIIHOCTH 3JICKTPOABUTATENICH BO BCEM KOMIUIEKTE MAIIMH TEXHOJIOTHYC-
CKOTO MOTOKA. B pyITHBIX TEXHOJIOTMYECKHX ITOTOKAX HEOOXOIMMO CpaBHEHIE
KOMITJICKCHOM MeXaHM3allMN TEXHOJOTUICCKUX ITOTOKOB IO OOECIICUCHUIO
MWHHUMAaJIbHBIX IIOTEPh, Pa3yO0KMBaHMS, BOSMOXHOCTH YCPEIHEHUS PYIEI ITO
KadyeCTBY B 3a00¢, Ha CKJIa[¢ WUIM B TPAHCIIOPTHOM TTIOTOKE.

CpaBHeHHE BapMaHTOB KOMITICKCHOM MEXaHM3AIllMM TEXHOJOTHMUECKUX
IIOTOKOB B IIEJIOM II0 3TUM KPUTEPUSIM TTO3BOJISICT BEIOPATh M 0OOCHOBATH
HauboJsiee 3(PHEKTUBHYIO pecypcocoepe2arouiyio mexHoA02Ul 20PHbIX pabom.

OKoOHYATeILHOE pPelIeHNe O BEIOOPE KOMIUIEKCHOM MEeXaHW3aINU TEXHO-
JIOTUIECKOTO ITOTOKA M Kapbepa B IIeJI0M IIPUHUMACTCS Ha OCHOBAaHMH KO-
HOMIYECKON OLIEHKM KOHKYPHUPYIOIINX BapMAHTOB 110 3aTpaTaM Ha ITOOBITY
MOJIE3HOTO MCKOTIaeMOTO.

KonTpoJibHbIE BONPOCHI
1. IpuHumn popMuUpoBaHUS KOMIUIEKCHONH MEXaHU3allMU Ha Kapbepe.
2. IloHsITHE O TEXHOIOTUYECKOM MOTOKE.
3. Bugsl TeXHOJIOTMUYECKUX ITOTOKOB.
4. CyTh 3HEPreTMYeCcKOro MeTojaa pacuera KOMIUIEKCHOM MeXaHu3aluu
TEXHOJIOTMYECKUX MOTOKOB.

IIpoGaems! 1151 MCcieTOBAHMS
1. OmnpeneneHue 3aBUCMMOCTH MEXIY CBOMCTBAMM pa3padaThIBaeMbIX
MTOPOJT U SHEPTOTOTIOIICHUEM.
2. YcTaHOB/IEHUE B3aMMOCBSI3M MEXIY MOIIHOCTBIO O0OPYIOBAHUS TEX-
HOJIOTMYECKOTO TTOTOKA, €T0 METANTIOEMKOCTBIO M 9HEPTOIMOTIOIICHUEM.

TeMbI 1151 IPAKTHYECKUX U JTA00PATOPHBIX 3aHATHIA
1. Pacuer sHepromnorjaoueHus: s KOMILJIEKTOB 000pylI0BaHUS HeMpe-
PBIBHOTO, LIMKJIMYHOTO U KOMOMHUPOBAHHOTO NEHCTBUS.
2. OnpeaeneHue palloHaJIbHbBIX KOMILIEKTOB 000PYI0BaHUS TEXHOJIOTH-
YeCKUX MOTOKOB JJISI PA3JIMYHBIX TOPHO-TEOJOTUUECKUX YCIOBUA.
3. MonenupoBaHue Ha DBM mapamMeTpoB TEXHOJIOTUYECKUX TOTOKOB IS
Pa3TUYHBIX TOPHO-TE€OJOTMYECKUX YCIOBUI.

Thasa 9

DKOJOTUYECKAA OIIEHKA TEXHOJIOTU Y KOMILIEKCHOM
MEXAHU3ALINU ITPOU3BOJACTBEHHBIX ITPOLIECCOB
HA KAPBEPE

9.1. OBIIUE CBEJEHUA

OO01mast 5K0JI0r0-3KOHOMMYECKAsI OLIEHKA Pa3pabOTKW MECTOPOXICHUNA
TTOJIE3HBIX NCKOTIAeMbIX TIOKA3bIBAET, UTO:
<> oTKpHITas pazpadboTka umeeT B 7—10 pa3 OGOJBINYIO TTPOM3BOIUTEIb-
HOCTb TPyJa B CBSI3U C BO3MOXHOCTBHIO IIPUMEHEHMST MOIITHOW TOPHO-
TPAHCIIOPTHOUN TEXHUKW U KOMITJIEKCHON MEXaHM3allMu BCEX MPOMU3-
BOJICTBEHHBIX TIPOIIECCOB;
<> B 3—5 pa3 MEHBIIIYIO CE0ECTOMMOCTD JOOBIYM MOJIE3HOTO UCKOIIAeMOT0;
<> TpeOyeT MEHBIIINX KaITMTATbHBIX BIOXECHUIA;
<> obecrieuyrBaeT MPaKTUIECKN TTOJTHOE M3BJIeYeHNE TTOIe3HOTO UCKOTTae-
MOTO U3 HeJp MPU HATMIUU BBICOKOI O€30TIaCHOCTH Tpy/A.
OnHako OTKpbITasi pa3paboTKa CyLECTBEHHO HapylIaeT MPUPOAHYIO Cpe-
Iy, OTTOpTrasi 3eMeJIbHBIE YTOIbST, YTO OYEHBb YYBCTBUTEILHO B OJIATOTIPUSTHBIX
CEJIbCKOXO3STCTBEHHBIX W JIECHBIX palioHaX, MPUBOIUT K 3HAYUTEITHHOMY
3arpsI3HEHUIO TIBLTBIO, Ta3aMU, OTXOJaMU TOPHOTO TPOM3BOMCTBA OOJBIINE
TPOCTPAHCTBA BOKPYT KapbepOB, U3MEHSET TUAPOJIOTUISCKII PEeXKUM paito-
Ha BCJIEJCTBME OTKAYKM M3 KaphepHOTO IPOCTPAHCTBA M cOpoca BOI B
Ha3eMHYIO CUCTEMY BOIIOTOKOB, 00pa3yeT 3HAUUTETbHbIE pa3Mephl BHIEMOK B
3eMHOI TTOBEPXHOCTH M CO3/Ia€T MCKYCCTBEHHBIE BO3BHIIIIEHUSI B BUIE OTBa-
JIOB TIYCTBIX TIOPOJI, aMO M TIPOMBITIJIEHHBIX COOPYKEHUIA.
Bce 310 MpUBOIUT K MI3MEHEHNIO MUKPOKJIMMATa paifioHa MECTOPOXICHUS.
OtpuniarenbHbIE SIBIEHUSI OTKPHITHIX TOPHBIX pabOT OTpaXaroTcsl Kak Ha
9KOHOMUWYECKUX TOKA3aTeJIsIX TOPHOTO TIPOM3BOJCTBA, TaK M HAa OOIIMX 3aT-
paTax u ero 3¢ (GeKTUBHOCTA B KOHKPETHOM paiioHe. CTerneHb BO3AeCTBUS
OTKPBITBIX TOPHBIX PabOT Ha OKPYXKAMOIIYIO TPUPOIHYIO CPEAy 3aBUCUT OT
TMIPUMEHEHUST KOHKPETHOW TEXHUKU U TEXHOJIOTUU B KaXKIIOM TEXHOJIOTHYE-
ckoM mpouecce. Ecnu paccMaTpuBaTh Kapbep, OTBaJIbl MyCThIX OPOI, CKJIa-
IIbI TIOJIE3HOTO MCKOIIAeMOTO M HEKOHIWIIMOHHBIX DY, XBOCTOXPAHWIIUIIE
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U TIPOMBIIIITICHHYIO MH(MPACTPYKTYpy TOPHOTO TIPEATTPUSITHSI CO BCEMU TpaHC-
MMOPTHBIMM KOMMYHUKAIIMSIMA B palioHE C KOHKPETHBIMU TIPUPOTHBIMU
YCIOBUSIMUA KaK TIPUPOJHO-TEXHOJIOTUIECKYIO CUCTEMY, TO B KOHKPETHBIX
TOPHO-TE€OJIOTMYECKUX YCIOBUSAX I(DGEKTUBHBIMU MOTYT OBITH HE CaMble
JIETIeBbIE TEXHOJIOTUH.

7151 petieHnsT B KOHKPETHBIX YCIOBUSIX UCITOIB30BAaHUSI COOTBETCTBYIO-
el TeXHOJIOTUM HEeOOXOIMMO 3HATh KOJWYECTBEHHYIO OIIEHKY 3aTpar
Ha TUKBUIAIIAIO OTPUIIATETHHOTO BIUSHUS KaXIOTO IMPOM3BOACTBEHHOTO
Tpoliecca Ha OKPYXaIOIIIyI0 CPey.

9.2. ®PAKTOPBI BJIMAHUA TEXHOJJOIT'MYECKUX ITPOIIECCOB
OTKPBITBIX TOPHBIX PABOT HA ITPUPOJHYIO CPENY

TopHBIE pabOTHI CBA3aHHI C IOTPEOJICHHEM SHEPTETUYCCKUX M Mare-
PHAIBHBIX PECYPCOB M BHIOPOCOB B OKPYKAIOIIYIO CPeAy OTXOIOB B ra3000-
pa3HOM, XWIKOM ¥ TBepIOM BUIIE.

ITpo1ecc MOATOTOBKY KPEITKMX TOPHEIX TOPO K BEIEMKE B3PBIBHEIM pa3-
pYIIIEeHEM MacCHBa ITOTPEOJISIeT B3phIBUATHIC BEIIECTBA, SHEPTHHIC MaTePH-
aJIbl, 3JIEKTPOSHEPTUIO, Toprodee I ABUTATENIC BHYTPEHHETO CTOPaHUS 1
CMa30YHBIC MaTePHUaJbl; BHIIEISIECT B OKPYKAIOIIYIO Cpemy ra3000pa3HbIe
MIPOAYKTHI XUMUICCKOTO Pa3IOKEeHMS B3pHIBUATBIX MAaTEPHUAJIOB 1 TOPIOUETO,
ITBITb, TETUIO, OTXOIbI 1 MOTePH CMAa30YHBIX MaTepuaioB. Ilpm MexaHWde-
CKOM pa3pyIlIeHUH TOPHEIX ITOPOJI MCIIOJIb30BaHNE B3PhIBUATEIX MAaTEPHUAJIOB
1 BBIIEJICHNE B OKPYKAIOIIYIO CPeIy MPOAYKTOB UX Pa3I0KEHUS OTCYTCTBY-
€T UJIUA 3aHMMAaeT HeOOJIbIION 00BEM.

IIpomecc MOATOTOBKY MSITKHUX TOPHBIX IIOPOI K BEIEMKE ITOTPEOJISIET 3JIeK-
TPOIHEPIHIO, TOPIOUEEe ¥ CMa309YHbIC MaTePHAJIbl, B HEKOTOPBIX YCIIOBHSIX BO-
Iy, TIPY HU3KKUX TeMIlepaTypax 1 IpU OTTAMBAHUU MEP3JIOTHl — XUMUIECKIE
BeIlleCTBA MJIN TETLIO; BBIACIISICT Ta3000pa3HbIe IIPOAYKTHI CTOPAHMS TOTUINBA,
OTXOIBI CMa30YHEBIX MAaTEPHUAJIOB, TEILIO, BOMY, XUMIUICCKIC BEIICCTBA.

ITpotecch 3KCKaBaluy, TPAHCIIOPTA U OTBAJIOO0Pa30BaHUS ITOTPEOIISTIOT
3JIEKTPOIHEPIHIO, TOpIoUee, CMa30UHBIC MATCPUAIBI; BBIICIISIOT MBI, Ta30-
00pa3HbIe TIPOAYKTHEI CTOpPaHMSI TOIUIMBA, OTXONBI CMAa30YHBIX MaTepHUaiOB
M TETUIO.

KonngecTBO MOTPEOISIEMBIX W BBIOCISICMBIX B OKPYXAIOIIYIO CpEIy
BEIIEeCTB VTS KaxKI0TO BMAA U TUIIA MAIIIMH M CPEICTB MEXaHM3AIINH OIIpee-
JISIETCST €TO TEXHUICCKOM XapaKTePUCTUKON U COCTOSTHHEM.

MaimHBI ¢ 60JIBIIE MOIITHOCTRIO Ha €IMHMUILY IIPOM3BOANTEILHOCTH Me-
[OT MCHBIIINE TTOKA3aTe/IN TTOTPEOICHUST SHEPTUA U MaTepUaoB 1 ITO3TOMY
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MEHBIIINE BBIACICHUS OTXONOB B OKpyXamliylo cpeny. OgHako ux rabda-
PUTHBIE TTapaMeTPhI OOJIbIIIE, CIEMI0BATEIbHO M1 UX 3 (HEKTUBHONH pabOTHI
TpedyeTcs: OoJiblliee KCILTyaTaAllMOHHOE MPOCTPAHCTBO U OOJIbIIIEE OTUYXK-
nenue 3emau. C Apyroit CTOPOHBI, IIPY OMPeNeIeHHON MPOU3BOIUTETBHOCTU
Kapbepa UCHOJIb30BaHUE MAIIIMH MAJIOW MOIITHOCTHU BEJET K YBETUYEHUIO UX
KOJIMYECTBA U B COBOKYITHOCTH TPEOYeT O0IbIIEro SKCILTyaTallMOHHOTO MTPO-
CTpPaHCTBa, YEM MPU MCTOJIB30BAHUM 11 TOCTVKEHUS MTPOU3BOAUTEIBHO-
CTU Kapbepa 0oyiee MOIIHBIX MalllMH. Hanpumep, 11 Kapbepa ¢ TTyOuHOMN
60 M 1mpu Mcmojb30BaHuU 3KcKaBaTopoB DKI-12 B paGore TpebyeTcst BCEro
TPY TOPU30HTA U TPU pabOYMX IUIOIIAJKU C HEOOXOAUMBIMU T 3D GHEKTUB-
HOU paboThl mapamMeTpamu. ik 5KCKaBaTOPOB C MEHBIIMMU PAaOOYUMU Ma-
pametrpamu, Harmpumep DKTI'-5, w1 kapbepa 3Tol TITyOuHBI TpeOyeTCs 1IeCTh
pabounxX TOPU30HTOB U IIECTh PAOOYMX TUIOLIAJOK C TPAHCTIOPTHBIMUA KOM-
MYHUKalUsIMU. B cyMMe ToTpebjieHre SHEpTUy U MaTepUalioB, BbIIEICHUE
OTXOMIOB, 3arpsi3HSIONIMX MPUPOIHYIO Cpedy, U OTUyXJAEeHUE 3eMejlb Mpu
MCIOJIb30BaHUU 3KcKaBaTopoB DKI'-5 B tTaHHOM MpuMepe OyaeT Ooblie.

Br160p 5KOIOTMYECKN YMCTON TEXHOJIOTUU OTKPBITOM JOOBIYM MOJIE3HBIX
WCKOMAeMBbIX B KOHKPETHBIX MPUPOIHBIX YCIOBUAX SBJISETCS BaXHOW
¥ OTBETCTBEHHON 3afaveil ISl CO3MaHUsI PABHOBECHUS OTKPBITHIX TOPHBIX pa-
00T B MPUPOIAHON Cpelie BO BpeMs IKCILTyaTalluy Kapbepa U BOCCTAHOBJICHUS
OPUPOJHBIX YCIOBUI TMOCTIE OKOHYAHUS NOOBIYM TOJE3HBIX MCKOIMAeMbIX
B pailoHe MECTOPOXIEHUSI.

9.3. OHEHKA BJIMAHMA TEXHOJIOT'MYECKHX ITPOLIECCOB
HA OKPY2KAIOIIIYIO CPENLY

Haub6onee pacripocTpaHeHHBI METOJT OLIEHKU BIUSHUS OTKPBITHIX TOPHBIX
paboT Ha OKPYXKAIOIIYI0 CPeay 3aKII0YaeTcs B MTOCYETe 3aTpaT Ha JIMKBUIA-
1110 TIOCEACTBUI BpeIHOTO BO3AEHCTBUS Ha (h1opy, payHy, MOBEPXHOCTHbIE
U TOA3eMHbIE BOMAbI, 3eMJIIO, JIaHAIIADT W BO3AYLIHBINA OacceilH paiioHa
MecTopoxkaeHus. Takoit MeToa KOHKPETEH U TO3BOJISIET KOJIMYECTBEHHO Olle-
HUTb YK€ TIPUUMHEHHBIN ¥ 4aCTO HEBOCTIOJIHUMBIH YIIepO mpupoe.

Jpyroii MeTo/1 3aKJTI0YaeTCsl B KOJIMYECTBEHHOM OLIEHKE MPU MPOEKTUPOBa-
HUM KaXIOTO TEXHOJOTMYECKOTO MOTOKA, a B HEM — TpoIiecca ¢ KOHKPETHOM
KOMITJIEKCHOM MEXaHM3alMeN N TEXHOJIOTUY B 1IEJIOM T10 Kapbepy, B TOM YHCJIE:

1) u3bATUA U3 IPUPOTHOU Cpedbl CI0sI 36MHO MOBEPXHOCTU, BOIOEMOB

W PaCTUTEJIbHOCTH,

2) ToTpeOIeHNSI SHEPTUUM U MaTepUaIOB ISl IPOU3BOACTBA TOPHBIX paboOT,

3) BbIOpOCa B OKPYKAIOIIYIO Cpeay OTXOA0B IMTPOU3BOICTBA,
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4) 3aTpatr Ha CO3[IaHUE CPEICTB JUKBUOALINY, JIOKATU3ALNU I YMEHb-
IIEHUS BIUSHUS MPOLECCa WX B 1IEJIOM TEXHOJIOTUM Ha OKPYXAIOIIYI0
cpeny.
O HeKTUBHOCTD TEXHOJIOTUN U MEXaHU3alMU TOPHBIX PabOT B KOH-
KPETHBIX MPUPOIHBIX YCIOBUSIX B KOHEUHOM UTOTE OIpPENEIISieTCsl C yue-
TOM BCEX 3aTrpaT Ha NPOU3BOACTBO MPOAYKIMU TOPHOAOOBIBAIOIIETO
MPEeANPUSTHUS.
B noncyer uzbSTUS IPUPOTHOTO MPOCTPAHCTBA BKIIIOYAETCs paboyee mpo-
CTPAHCTBO IS TOPHOI MAIIWHbBI WIX KOMIUIEKTa, 00eCTIeUNBAIOIINX TEXHOJIO-
rudeckuii mpoiiecc. Hampumep, BeieMOUHbIN 6510K 9KckaBaTtopa OKI-10 ¢ aB-
TOMOOWUJIbHBIM TPAHCIIOPTOM TpeOyeT U3bATUS MpocTpaHcTBa JyIMHOU 300 M,
mmpuHoU 50 M U1 BbicoTOl 15 M. B Tex ke ycloBUsSIX ¥ TPOU3BONUTETBHOCTH
KOMIUIEKT U3 PBIXJIUTENS U aBTOMOTPY34YrKa UMEET IIMPUHY BBIEMOYHOTO 0J10-
ka 30 M ripu To¥ ke JuirHe U BbicoTe. Clief0BaTeIbHO, SJIEMEHT TEXHOJIOTUYE-
CKOTO MTOTOKA MPpU pa3paboTKe U3BECTHIKA C MEXaHUYECKUM PBIXJICHUEM U T0-
TPY34YMKOM TpeOyeT MEHBIIETO U3BSITUS TPUPOIHOTO TTPOCTPAHCTBA U K TOMY
K€ He 3arpsI3HsIET €€ ra3000pa3HbIMU MPOIYKTAMU B3PBIBYATHIX BELIECTB U IbI-
JIBIO; OTCYTCTBYET pa3pyliaroniee ceiicMuueckoe BO3ECTBIE B3PbIBOB Ha MPH-
POMHOE MPOCTPAaHCTBO. Eciu B OTUyXXmaeMble 3eMJIA BXOMST CETbCKOXO3SIM-
CTBEHHbIE YTOJibsl, JIeC, BOJOEMBI C (payHOI, TPOU3BOMUTCS OLIEHKA TOAOBOM
U B LIEJIOM Ha MEPUOJ SKCIUTyaTallu MECTOPOXIEHUSI CTOUMOCTU MPOIYKTA,
MOTYYaEMOTO C 3TUX 3eMelib. B pacueT moTpebieHusT BXOIAT 3JI€KTPOIHEPTUS,
TOpPIOYME, CMA30YHbIE W PACXOAyeMble MaTepuUasibl, BKJIIOYAs B3pbIBYATHIC
MaTepualtbl, BOMY, IECOK, IEOeHb MO0 HOpMaM WX (DAKTUIECKOMY PACXOLTY.
B pacueT BrIOpOCa B OKPYXaIOUIYIO CpeAy BKIIOYAIOTCS:
< B arMocdepy — razoodpaszHseie ponykTsl (CHy4, CO, CO,, NO,, SO, u ap.),
MbUIb, TEILIO;

<> Ha 36MHYIO0 ITOBEPXHOCTbh — OTBAJIbI MYCTBIX MOPOJ, HEKOHIUIMOHHBIX
MOJIE3HBIX MCKOIMAEMBbIX, CKJIAIbl TMOJIE3HOTO MCKOMAEMOTO, XBOCTBI
000TaTUTETBHBIX (PAOPUK U OUUCTHBIX CUCTEM;

<> B BOIIOEMbI — BOJIa TEXHWYECKASI U U3 OCYIIUTEIbHON CUCTEMBI.

PacueTsl KOTMYeCTBEHHON OIEHKU BIUSTHUS TEXHOJOTUYECKUX TTPOIIEC-
COB Ha OKpYXalolllylo cpeny (GUKCUPYIOTCS B Macmopre, (popMa KOTOPOTO,
HarnpumMmep, AJis Ipoliecca 9KCKaBalluu, Cleayolasl.

TexHOIOrMYeCKuii Mponecc — IKCKABANUS
BapuaHT TexHonorun — pa3paboTKa KaHaTHOU MEXaHUYECKOM JIOMaTou
THIT TOPHOM TIOPOMBL -« v e voeveee e ettt et et e e e e et et ee e
TonoBOI OOBEM PABPABOTKH . . v oot v e et ee e e eeanenns ThIC. M
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DKonoeuneckue NOKA3amenu:

1. U3bITHE 36MHOMU TTOBEPXHOCTH .« o ot v et ee e eeee e eeeanann KM
2. IToTpebaenue:
) (53 1011 2 (] 0] 7 0 (P kBT
L N0) 0] (08 () 1o J T
DY E2 1) 0) %621 (o) T
3. BeIOpoC MpOayKTOB:
TBEPIBIX '« o v vt e ottt et et e e e e e e e e e T
TAB000PABHBIX .« v v v tv ettt et ettt e e e e M
D214, 0114 - M
1S 1 ) 72 T M/
4. 3aTpaThl Ha yMEHbIIIEHWE BIAMSHUS TMpoliecca 9KCKaBallMy Ha OKpy»Xa-
FOIIYEO CPEILY + v e v e e et et e e e et e et et e et ees pyo.
5. Db heKTUBHOCTh BaprMaHTa TEXHOJIOTUY KCKABAlMU . . .. ....... pyo.

AHAJIOTUYHO 3TOMY COCTaBJISTIOTCSI TIACTIOPTa ISl TIpoliecca OYpOBBIX U
B3PBIBHBIX pabOT, TPAaHCTIOPTA, OTBAIO00PAa30BAHMS IYCTHIX TMTOPOJ M CKJIa-
JIVPOBAHUS TIOJIE3HOTO UCKOIAeMOTO.

BapuaHTel KOMOWHALIMIT MeXaHU3AIMK TTPOM3BOJCTBEHHBIX MTPOIIECCOB
CYMMMUPYIOTCSI 110 TEXHOJIOTMYECKUM TIOTOKaM, 110 TloKa3aTesisiM in 3ddex-
TUBHOCTH, YTO TO3BOJISIET OLIEHUTH B 1EJIOM TEXHOJIOTHIO OTKPHITOI pa3pa-
OOTKM MECTOPOXKIECHUS TIOJIE3HOTO MCKOTIAaeMOTO 10 BO3IEMCTBUIO HA TIPU-
POIHYIO Cpeny.

Jlyqimmmu BapriaHTaMu OyIyT T, KOTOPbIE B MEHBIIIEH CTETIEHU CaMU UJT!
B COBOKYITHOCTH C MEPOTIPUSITUSIMU TI0 YMEHBIIIEHWIO BIVSTHUSI OKA3bIBAIOT
BO3IIEIICTBME HAa SKOJIOTMYECKOE PaBHOBECHE B IIPUPOITHON CpEE.

9.4. CPEACTBA KOHTPOJIA U YIIPABJIEHUA
BKOJOTMYECKUM COCTOSHUEM PAMIOHA OTKPBITBIX TOPHBIX PABOT

VIpaBieHre 5KOJIOTMIECKIM COCTOSTHIEM paiioHa OTKPBITHIX TOPHBIX pa-
00T OCYIIECCTBIISIETCS CITY:K00# TIIABHOTO MHXEHepa, B (PYHKIINIO KOTOPOIt
BXOIINT: ITOCTOSIHHBIM KOHTPOJIb COCTOSTHMS aTMocdephl B Kapbepe W Ha
TOBEPXHOCTH, COpaChIBACMBIX BOJI, 3aTPSI3HCHUS TIOBEPXHOCTH B Kapbepe U B
paifoHe Ha pacCTOSTHUM MaKCMMAaJBHBIX BIUSHUIA. Ha Kapbepax mo moobrae
pPamMoaKTUBHEIX Py B KOHTPOJIb BKITIOUAETCS YPOBCHD pagvallii.

B cucremy npubopoB 3a HaOJIIOAEHUEM TTBLIETa30BOIO COCTOSTHUSI aTMO-
cdepsl B Kapbepe M ero OKPeCTHOCTEI BXOMIST: Ja3epHasl CTAHIINS, TaCCHUB-
HBIEC Ta30BbIe MHANKATOPBI U JO3MMETPHI.
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JlazepHasi cTaHIMS MO3BOJSIET KOHTPOJUPOBATh CONEPKAHUE a30TUCTHIX
COEIMHEHUI U MbUIM Ha PACCTOSIHUU 3 KM.

KoHTposib BOAbI MPOU3BOAUTCS CHELUATIbHBIMU aHaAM3aTOpaMu, KOTO-
pble yCTaHABIMBAIOTCSI B MECTaX €€ HAKOIJIEHUS U Tiepes cOpocoM. YpOBEHb
pagvaluvy onpeaessieTcsl paiMoMeTpaMuy, KOTOpble YCTaHABJIMBAIOTCS B pa-
0oueii 30He IKCKaBaTOPOB, Ha MepeTpy30UYHbIX MYHKTAaX PyIHOIO I'Py30M0TO-
Ka, Ha CKJajax pyabl 000oraTUTeNbHON (pabpuKu, B MeCTax MOTPYy3KM KOH-
neHrpara. Kpome Toro, pabounii m TeXHUUYECKUIl MepcoHal CHabXKaeTcs
MOPTAaTUBHBIMU PaAOMETPaAMU.

KoHTposb 3arpsi3HeHUsI TOBEPXHOCTU Kapbepa U OKPYKalollel TeppuTo-
Py OCYLIECTBIISIETCS IMyTEM MEPUOAUUECKOTO B3ITHS Tpo0 JJIS1 aHaIM3a.

VropaBiieHHe 5KOJOTMYECKUM COCTOSTHUEM OKPYKalolIei cpeabl COCTOUT
U3 pa3pabOTKU U TIOCTOSIHHOTO COBEPILIEHCTBOBAHUSI MEP U CPENICTB CHIXE-
HUS WIM JIOKAIU3ALUU BPEAHOTO BIUSIHUSI TEXHOJIOTUU OTKPBITHIX TOPHBIX
paboT Ha OKPYKAIOILYIO Cpely U ONIepaTUBHOIO MPUHSTUS PELIEeHU Mo JaH-
HBIM aMIapaTHBIX 3aMEPOB B Cy4yae BOZHUKHOBEHUSI CUTYaIlUU, YTPOXKAIO-
IIEH 3M0POBBIO YETIOBEKA U TIPUPOTHON Cpefie.

PazpaboTka Mep U CpeACTB CHUXXEHUSI BPEOHOTO BIMSHUS TEXHOJIOTUU
OTKPBITBIX TOPHBIX PA0OT Ha OKPY>KAIOLILYIO Cpely HAUMHAETCS MIPU TPOEKTU-
POBaHUU Kapbepa, BO BpeMsl KOTOPOTO TOJKHBI ObITh MPUHSTHI PELICHUS 110
HCIIOJIb30BAaHUIO KOJOTMYECKU YUCTBIX U pecypcocOeperaloix TeXHOI0-
TUli B MUHUMAJIBHBIX TPAHULAX 9KCILTyaTAlIMOHHOTO MpOocTpaHcTBa. Bo Bpe-
MS1 9KCIUTyaTallMy Kapbepa B KOHKPETHBIX TPUPOJHBIX YCAOBUSIX TPOBOIUT-
CSl aHAJIU3 CTeTIEHU BJIUSIHUS TEXHOJIOTUM OTKPBITBIX TOPHBIX pabOT Ha OKpY-
KAIOIIYIO CpENy.

Haubonee pannkaabHBIMU PENICHUSIMU SIBISTIOTCSI:

<> MakKCUMaJIbHO BO3MOXHOE YBEIMYEHHUE YIJIOB OTKOCA paboyero u He-
pabouero 6OPTOB Kaphepa U KOHIIEHTPAIIMsI TOPHBIX TIOPOJ B pabodeit
30HE Kaphepa C UCITOIb30BaHWEM 0oJiee MOITHON TEXHUKU C TUCTaH-
IIMOHHBIM YTIpaBJIEHWEM JUISI YMEHBIICHUS W3BSITUS 3EMENb ISt
9KCIUTYyaTallMOHHOTO TTPOCTPAHCTBA;

<> Tmepexo, XOTsI Obl YaCTUYHO, HAa BHYTPEHHEE OTBAJI000pa3oBaHUeE ISt
YMEHBIIEHUS OTYYKACHUS TIPOCTPAHCTBA MO, OTBAJIBI:

<> peryampoBaHue 00beMOB BCKPBIIITHBIX PabOT MO Ce30HaM IS UCKITIO-
YeHWS SIBJICHWIT KPUTHUYECKOU 3ara30BaHHOCTH aTMOC(hephl B TIEPUOT
CE30HHBIX aTMOC(EPHBIX UHBEPCUI;

<> 3aMeHa OypOB3PHIBHON MOATOTOBKM KPETTKMX TOPHBIX IMTOPOJI K BHIEMKE
0€3B3PHIBHOI BHIEMKOW KOMIUIEKTAMU W3 PBHIXJIUTENEH, (Ppe3epHbIX
U CTPEJIOBBIX KOMOAHOB;
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<> 3aMeHa aBTOMOOWJIBHOTO TPAaHCHOPTa TPOJUIEHBO3HBIM, KOHBEMEPHBIM
WA KOHTEHEPHBIM C JOCTABKOU UX IPy30ITOABEMHBIMU YCTPOCTBAMU
Ha MOBEPXHOCTh Kapbepa;

<> UCIOJIb30BaHNE BHYTPEHHETO OTBAI000PA30BAHUSI BMECTO BHEIIIHETO;

<> YMEHbIIIEHUE TBUIEBBIICICHUS TTPU OYpeHUU MMyTeM MpUMEHeHUs 60-
see 3¢h@GEeKTUBHBIX (UIBTPOB U OYPOBBIX KOPOHOK Oo0Jiee KPYITHOTO
CKOJIa;

<> IPUMEHEHNE TEXHOJOTUU B3PBIBHOTO Pa3pylIEHUs MacCUBa C YMEHb-
IIEHHBIM BBIXOJOM TMbUIEBATHIX (DPAKIIUU, WCIIOTb30BAHUE B3PBIB-
YaThIX BEIIECTB C MUHUMAJIBHBIMU BBIXOAAMU BPEIHBIX ra3000pa3HbIX
BEILECTB;

<> IpUMEHEHNE JOXUTaTeIe WIN MOTJIOTUTEJEN BBIXJIOMHBIX FA30B IBU-
ratejieli BHyTPEHHETO CTOPAHUS WIM NEPEXO]l Ha CXXVXKEHHBIN ras;

<> UCITOJIb30BaHKE CIEIMATBHOTO MOKPHITUS aBTOAOPOT U MbLUIETIOJABIIE-
HUE;

<> IpU TUAPOTPAHCTIOPTE BCKPHIIIHBIX MOPOJ UCTIOJIb30BAHUE CTYyCTUTE-
JIe! MyJIbIbl Tepe YKIAAKON B OTBAI U T. 1.

DleMeHTaMU OTIepaTUBHOTO YITPaBJICHUS SIBJISTIOTCS:

<> IPOTHO3 U OTEPATUBHBIN KOHTPOJIb COCTOSTHWUSI TIPUPOMHON Cpelbl
B Kapbepe M B pailoHe TO CMelUaJbHON MeTOANKe, pa3paboTaHHOI
JUTS KOHKPETHBIX YCJIOBUY MECTOPOXKIECHUSI TI0 JAHHBIM CITEIMAIbHBIX
1 METEOPOJIOTMYECKUX TTPUOOPOB;

<> ocTaHOBKA 3arpsI3HSIOLIETO MPOLIEcca MPU €ro BbIXOJE U3 HOPMabHO-
ro pexumMa Mo BbIOPOCY OTXOAOB; NEpeHoc Harbosiee BpeaIHbIX paboT
Ha OJIATOTIPUSITHBIE TT0 KIIMMATUYECKUM YCIIOBUSIM TIEPUOIHI;

<> UCTIONIb30BaHUE CIEIUATBHBIX CPENCTB TTONABJIEHUS WJIW JIOKAIM3a-
LMY BPEIHOTO BIMSHUS TIpo1iecca 3arpsisHEHMS.



Thasa 10

METO/IbI TEXHUKO-3KOHOMUWYECKOW OIIEHKA
OOPOEKTUBHOCTHU TEXHOJOI'MYECKHUX ITPOLTECCOB
OTKPBITBIX TOPHBIX PABOT

10.1. OBIIVE CBEJEHUA

TopHOE MPOU3BOACTBO TECHO CBSI3aHO C TIOCTOSTHHO U3MEHSTIOIITUMUCST TIPH -
POIHBIMM YCIIOBUSIMM KaK BO BpDEMEHM, TaK 1 B IPOCTPAHCTBE MECTOPOKIEHUS.
DTN U3MEHEHMUsI CYIECTBEHHO BIIMSIOT HA BEIMYMHY 3aTpaT Ha TOObIBAEMOE
TT0JIE3HOE MCKOTIaeMoe. YITyOJieHr e TOPHBIX pabOT BEIET K YBEIMICHUIO TN -
HBI TPAHCTIOPTHBIX KOMMYHUKAIWI, U3MEHEHUIO CBOVCTB MAaCCHUBAa TOPHBIX TTO-
PO, YBEJTMUYEHUIO BOMOTIPUTOKA B KCIUTyaTAIIMIOHHOE TIPOCTPAHCTBO U 3aTpar
Ha ropHoe Mpou3BoACTBO. I10CTOSHHDII yu4eT U MPOrHO3MPOBAHKE 3aTPAT SIBJISIET-
€51 YaCTBI0 CHCTEMbI YNPABJIEHUS U KOHTPOJISI TEXHOJOTHYECKMMH MPOLIECCAMH HA
Kapbepe. COBEpIIICHCTBOBAHNE TEXHOJIOTMM TIPOM3BOACTBEHHBIX TTPOIIECCOB,
WCTIONIb30BaHNE COBPEMEHHBIX CPEJCTB MEXaHM3allM1, aBTOMATU3alNK, KOM-
MBIOTEPU3ALIMY 1 OPTAHU3AIIMY TIPOM3BOJICTBA TTO3BOJISTIOT MUHUMU3UPOBATH B
KOHKPETHBIX YCJIOBUSIX U B KaXJIBIN TIEPUOJ] BPEMEHM 3aTpaThl Ha TTPOU3BOJI-
CTBO TOPHBIX pPabOT B Kapbepe.

Bceskuit TeXHOTOTMUECKUI TIPOIIECC U €TO PE3YJIBTAThl OLIEHUBAIOTCS KO-
HOMMYECKU TI0 BEIMUYMHE 3aTpaT B €MUHUILY BpeMeHHU (pyOJieil B 4ac, CMEHY,
CYTKM, MeCSILI WJIM TOJI) MITH Ha eIMHUILY TPOAYKIMH (pyOeil Ha TOHHY, M°, M2
WY TIOT. M) TIyTeM y4yeTa PacXolOB Ha BHEPIUIo (JEKTPOIHEPIUS U Toplo-
yee), 3apabOTHYIO TUIATY, MaTepHaJIbl 1 aMOPTU3AIUIO UCTTOIh3yeMOTO 000-
pynoBaHUs. B 3aBUCMMOCTH OT TIPUHSITOM Ha Kaphepe CTPYKTYPhl OpraHu3a-
LMY TIPOU3BOICTBA CYMMa 3aTpaT IO TEXHOJIOTUUECKUM TTpoIieccaM OTpesie-
JISIET 3aTpaThl 0 TEXHOJOTUYECKOMY TOTOKY WJIM TPOU3BOICTBEHHOMY
y4acTKy, a B LIEJIOM 110 Kapbepy C y4eTOM 00LIeKapbepHbIX PACXOI0B — cebe-
CTOMMOCTH NOOBIUM MTOJIE3HOTO NCKOTIaeMOTO.

KoHTpOH C 11e/1h10 COBEPIIIEHCTBOBAHMS U YUET BCEX 3aTPAT B TEXHOJIOTH -
YECKOM TIPOLIecCe MMPOU3BOAMNTCS 10 MIPOM3BOACTBEHHBIM orepannsaM. Ecim
5TU OTIepaIlX TTOCTOSTHHO TTOBTOPSTIOTCSI, TO JUTSI UX KOHTPOJIS M yIIPABICHUS
Ha OCHOBE HOPM M TEPeJOBOro OMbITa pa3padaTbiBaeTCsl LMKJIOTpamMma.
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Kaxnas onepanust HopMupyeTcs IO 3aTPaTaM 3HEPIHH, TPYAA M PACXOIy MaTe-
PHAJIOB C YY4€TOM NPUPOIHBIX CBOWCTB 30HbI, TOPHBIX PA0OT (HANpUMep, KaTero-
pHSI TOPHBIX MOPOJI, 00BOTHEHHOCTDh, TEMIIEPATYPA BO3AyXa H T. I.).

10.2. TIPOU3BOACTBEHHBIE OIIEPALINN TEXHOJJOIT'MYECKUX ITPOLIECCOB

B monroToBKy mosyCKajdbHBIX TOPHBIX MOPOJ K BHIEMKE MEXaHUYECKUM
PBIXJIEHMEM BXOIIUT: PHIXJICHUE CIIOSIMU Ha TIIyOWHY 3ariyOJieHus 3y0a phix-
JIATEJIST; TIepeMeIlieHe Pa3phIXJICHHOW TOPHOM MAacChl U ee mTabeInpoBaHue
Ha BBICOTY, 3¢ (PEeKTUBHYIO IS TOTPY3KKM 9KCKABATOPOM MJTU TIOTPY3YUKOM.

IToaroToBKa Kpenkux ropHbIX MOPOJ K BbIeMKe 0YPOB3PBHIBHBIM CIIOCOOOM:

Oypoevie pabombi: TIPOKJIAIKa TPAHCIIOPTHBIX U 3JIEKTPOKOMMYHUKAITNIA
Ha OypoBoii 0JIOK, TIleperoH 00OpyIOBaHUS, pa3MeTKa YCThbeB CKBaXXWH I10
THIIOBOMY TACIIOPTY OYPOB3PBIBHEIX pabOT M 3aTeM LIMKIMIHO — OypeHue
CKBaXXWH Ha TACIIOPTHYIO TNIyOWHY, IEepeABIKKA CTaHKA K YCThIO HOBOI
CKBaXXMHEBI I yCTAHOBKA CTaHKA IJIST OYpPCHMS,

83pblgHble pabombi: OTTOH O0OPYHOBAaHUS; HEMOHTaXX KOMMYHWKAIIUU
TPaHCITOPTa, IEKTPOCBSI3HU; IIOATOTOBKA B3PBIBUATHIX BEIICCTB, MATEPHAJIOB U
32001K1; 3apsoKaHNe U 3a001Ka CKBaXKITH, MOHTAXX B3PBIBHOI CETH; OpraHM3a-
IWST OLIETIICHUS; KOHTPOJIb PE3YJIETaTOB B3phIBa, BOCCTAHOBJICHUE 3JICKTPOCBSI-
31 ¥ TPAHCITOPTHEIX KOMMYHUKAIINIA; TIepeMeIleHe 000pyI0BaHUS B 3a001.

BbieMKa MATKHX TOPHBIX IOpOa:

cpedcmeamu euopomexanu3auuu:

<> 2udpoMoHUMOpoOM U 3eMaecocoM — YOOpKa HeIOMbIBA W TIPOKJIaaKa
TPAHCIIOPTHBIX U 3JIEKTPOKOMMYHUKALMIA K 0JI0KY; HapalllBaHUE BO-
JIOBOJIA M TMYJIBIIOBO/A; TIepeMellleHre TUIPOMOHUTOpa U 3eMIecoca;
COOpyKeHHUe 3yMII(ha U ITyJIbIIOBOIHOM KAHABHI U 3aTEM LIMKJIMYHO I10-
JIpe3Ka MacCHUBa; HACBIIEHME OOpYILIEHHO! TOPHOIl MacChl BOIOM
U CMBIB C HapalllMBaHUEM BOJOBOAA Ha LIl MEPEABUKKMU A0 ITOJIHOI
pa3paboTku 6J10Ka;

<> naagyuuM 3eMCcHap0om uau 0pazoii — epeHoC IKOPHOTO KPeTUIeH!s Ha
OopTax KOTJIOBaHA U 3aTe€M BbIEMKa TOPHBIX MOPOLI IIPU MAUILOHAX-
HOM IepeMEIIEHUM.

3IKCKasamopom:

<> yennovim (U BCTPOSHHOM ITyTeIlepeABUraTesic) — 9KCKaBaLisl TOPHOiA
IOPOJBI CTPYKKAMU BO BPEMSI IlepeMeIleHNsT BAOJIb (PpoHTa paboT;
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<> pomopHbiIM — IKCKABAIIMSI TOPHOI MTOPOJIBI B 3a00€ TI0 YCTAHOBJIEHHOM
TEXHOJIOTUY, TIEPEIBIDKKA IKCKABaTOpa, Nepeliernka Kabest Ipu oTpa-
00TKe 9KCKaBaTOPHOTO 0JIOKa Ha €To MOJTHYIO ITNHY;

<> dpaenaiinom — dKCKaBaIUs TOPHOI TTOPOJIBI U TIEpeMellieHe ee B BhIpa-
0OTaHHOE TIPOCTPAHCTBO IO TACTIOPTHOMW MJISI KOHKPETHBIX YCIOBUIA
TEXHOJIOTWH, TIEpeIBIKKA IKCKaBaTopa, rmepelernka Kabemst Ipu oTpa-
0OTKe 9KCKaBaTOPHOTO 0JI0KA Ha ITOTHYIO €TO ITMHY B 3aBUCUMOCTH OT
TIPUHSITON TEXHOJIOTUN Pa3pabOTKN MECTOPOXIEHUSI, TIEPErOH KCKa-
BaTOpa B HOBYIO 3aXOJIKY XOJIOCTBIM XOJIOM C TIEPEKITIOUeHNEM Kabes.

BbleMKa KpenKux ropHbIX MOpoj BO B30PBAHHOM 0JIOKe:

<> mexanuveckoli aonamoii — SKCKaBallMsl TOPHOM Macchl W TOTpy3Ka ee
B CPENICTBA TPAHCIIOPTA, TIEPEIBVIXKKA B 3a00€ COTTACHO TEXHOJIOTUYECKOM
cxeMe pa3paboTKU 320051 ¥ TTOJAYM TPAHCIIOPTA MTOJ, OTPY3KY, EPUOAHN-
YecKas 3a4MCTKa 320051 OT TIPOCKINU, CKIIaAUPOBaHUE HErabapyTOB;

<> noepy3uukom — IKCKaBallMsl TOPHOM Macchl, TMOTpy3Ka B CpPEICTBa
TPAHCIIOPTa HEMOCPEICTBEHHO B 3a00€ WJIM TOCTaBKa Ha MEpPErpy30q-
HBIA MYHKT.

TpaHCOPT rOpHOiT MACChI B TEXHOJOTHIECKOM MOTOKE:

<> JIcene3Ho00podicHbIl — TIEpeABUXKKA TMyTeld Ha paboyeM TOpPU30HTE
U OTBaJie; MOTpy3Ka, MepeMeleHre U pa3rpy3Ka BCKPHIIIY WU TTOJIe3-
HOTO MCKOIIaeMOT0;

< aemomobunbHbIll — TOTPY3Ka, MepeMellleHre U pas3rpy3ka, npoduiu-
pOBKa MOBEPXHOCTH IOPOTH, OYMCTKA OT MPOCHITIH, TTBUICTIONABICHNE;

<> KoHeellepHblll — TIepeIBUXKA KOHBEHEPHOU JUHUU Ha paboyeM ropu-
30HTE U IepeMelieHre TOPHON MacCHhI.

OtBas000pa3oBaHue MyCTHIX MOPOI:

<> 9KCKasamopHoe TIPU XeJIe3HOIOPOKHOM TPaHCIIOPTe — HapalluBaHue
3KeJIe3HOMOPOKHOTO TYIMKA, TTPOXOIKA MPUSIMKa, 9KCKABAIIUSI pa3rpy-
>KEHHOM TTOPOJBI 1 YKJIAJKa €€ B OTBaJI, TTOCJIe 3aIlOTHEHUS TIOPOIOi
OTBAJIBHOTO TYIWKA Ha TIOJTHYIO JUTMHY — TIepeABUXKKA MTyTH U TIEPETOH
9KCKaBaToOpa B HOBYIO 3aXOJIKY;

<> 6yabdozeproe TIpU aBTOMOOUJIBHOM TpaHCIIOPTE — IepeMeleHue
pa3pyiIeHHOW MOpoabl B OTBaJI, IJIAHMPOBKA TIOBEPXHOCTU OTBaJa
1 00pa3oBaHUeE TIPENOXPAHUTEIHHOTO Bajla;

<> KoH6ellepHOe — YKJIaKa TIOPOIbl B OTBAJI 110 YCTAHOBJICHHOM /TSI KOH-
KPETHBIX YCJIOBUI TEXHOJIOTUH, TTOCIIE 3aITOTHEHNS OTBATBHOTO (PpOH-
Ta TIepeIBIKKA KOHBEHEePHOU JIMHUU.
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10.3. TEXHUKO-B3KOHOMMYECKHE ITOKA3ATE/IN
IMPOU3BOJACTBEHHBIX ITPOIIECCOB

Kaxnast npou3BoACTBEHHasl OIepalysl ciaraercsl u3 KomIuiekca pador,
KOTOpBbIE HOPMMPYIOTCS TI0 00BEMY IS BHITIOTHEHUST pabOYMM COOTBET-
CTByIOIEH TIpodheccuy M KBaTM(PUKAIUM U paclieHKaM 3a OIpeleieHHOe
BpeMsI, KaK MPaBUJIO B CMEHY.

J171s1 OCHOBHBIX TOPHBIX U TPAHCTIOPTHBIX MAIIIMH HA OCHOBAHWUU PACcYETOB
10 2JIEMEHTaM 3aTpaT ¢ y4eTOM PACXOAOB SHEPTUMU UJIM TOpIoYero, 3apadboT-
HOI TUTaThl paboYMX, MaTepHUaIOB M aMOPTU3ALIMU OTIPEIETISIETCS] CTOMMOCTD
MaIIMHOCMEHBI, HalTpruMep OYpOBOTO CTaHKa, 9KCKaBaTopa, aBTOCAMOCBaJa,
JIOKOMOTMBOCOCTaBa U OyJipao3epa. B LieoM Mo Npou3BOICTBEHHOMY
TPOIIECCY TEXHUKO-3KOHOMUYECKUMU TTOKA3aTEISIMU SIBJISTIOTCSI:

TIPOMBBOIUTEIIBHOCTD . v v veveeeeeeennns M, M%, M°, T/CM, CyT, TOqI
MPOU3BOAUTETBHOCTD TPYIIA « « v v v v veee e eeeeeenn s M,M%, M, T/cM
3aTPAThI (CEOECTOMMOCTD) v v v v vv e e e eeeanann. pyo/m, M%, M3, T

AHaJIOTUIHBIE TTOKA3aTeTN COCTABIISIOTCS B 1IEJIOM TIO TEXHOJIOTUYECKOMY
TOTOKY, HAallpuMep BCKPBIIITHOMY, TTIPY pa3paboTKe YeTBEPTUYHBIX OTIOXECHU
POTOPHO-KOHBEHEPHBIM KOMIUIEKCOM WJIW TIPU pa3paboTKe KPEMKUX MOPO.T
KOHKPETHOTO TOPU30HTa KOMITJIEKTOM OJHOKOBIIIOBOTO 3KCKaBaTOpa C aBTO-
MOOWJIBHBIM TPAHCTIOPTOM U OYJIHI03epPHBIM OTBAJIOOOPA30BaHKEM U T. TI.

Konebanve n nnHaMyKa U3MEHEHUS ITUX TTOKa3aTesieil CTpOro KOHTPO-
nupyetcs. Besikoe cyiiecTBeHHOE OTKJIOHEHWE OT MOIMYCTMMBIX TIPEIesIOB
TOABEPTAETCS AHAIN3Y, PE3YJIBTaThl KOTOPOTO SIBJISTIOTCSI OCHOBAaHUEM IS
TMIPUHSITHS pENIeHUsI K YyCTpaHEeHUIo TpuanH. [1py ycToitanBOM pocTe 3aTpat
3TOT (HAKT CBUAETETHCTBYET O HEOOXOMMMOCTU TEXHUIECKOTO TIEPEBOOPYKE-
HUS TEXHOJIOTUIECKOTO TIpoliecca, Tiepexoie Ha HOBYIO TEXHOJIOTHIO B TIpe-
JieJIax TIPOU3BOACTBEHHOTO TIPOIIeCCca, B IIEJIOM IO TEXHOJIOTUIECKOMY TTOTO-
Ky WM Ha BCeM Kapbepe, UTO OIpeiesisieT HeOOXOAMMOCTh PEKOHCTPYKITNH,
T. €. IBMEHEHUEe TeXHOJOTUU Pa3pabOTKN MECTOPOXKIEHMS, CXeM BCKPBITHS
Kapbepa, CUCTEMbI pa3pabOTKH €ro OTACTbHBIX 30H UV TOPU30HTOB.



Thasa 11

ITPUMEPBI PACYETA TEXHOJIOTMYECKHUX ITAPAMETPOB
ITPON3BOACTBEHHbBIX ITPOLHHECCOB
W 3ATAHUA I CAMOCTOATEJIBHOY PABOTBI

Ilpumep 1. PaccuutaTh TONIIMHY CJIOST OMUJIOK, UCIOJb3YEMBIX B Kaue-
CTBE YTEIUISIONINX MAaTEPUAJIOB TS TIPETOXPAHEHUS TIOBEPXHOCTH paboyero
ycTymna, CJIOKEHHOTO MeCYaHbIMU TOPOJAMHU, OT MPOMEP3aHUS, IPU CIIENYIO-
IAX TaHHBIX:

4 K03(hGUIIMEHT TETUTONPOBOTHOCTH MecyaHnka A= 2 Bt/(M ¢« K);

4 cpenHsId TeMIlepaTypa Bo3ayxa 3uMoit; t = —2 °C;

4 4lCJIo JHEH ¢ OTpullaTeIbHOM TeMIlepaTypoit Bo3ayxa # = 120;

4 TOJIIMHA CHEXHOTO TTOKpoBa 20 cMm;

4+ kK03(dDULIMEHT CHEeXHOTO TToKpoBa k = 0,4;

4+ K03 DUIIMEHT TeTUTOU30JIIIIMOHHBIX CBONCTB OTMWIOK k| = 2;

4 K03(PDULIMEHT YIJIOTHEHUS YTEeTUISIOIIMUX MaTepuaioB ky = 1,3.

Pewenue. TonunHa cjiost yTerisIlOLIMX MaTepuaaoB

_20Wmk, _ 223212004

ke 2

H 1,3=255¢cM.

3ananue 11 caMOCTOATEIbHOI PAGOTBI.
PaccuuTaTh TONIIMHY C/IOS YTETUTUTENS U3:
1) nonmcTupoia;

2) pa3pbIXJIEHHBIX TOPHBIX MMOPO]I;

3) Topda.

Ilpumep 2. YCTaHOBUTH CpeHUN pa3Mep KycKa FOPHOU MOPOABI B Pe3yJib-
TaTe OypOB3PBIBHBIX pa0OT IS CIEAYIOIINX YCIIOBUA:
4 yucio ¢ppakru B30OPBAHHON TOPHOI MacChl 1 = 5;
4 o0l1lee YMCIO KYCKOB, MTOJIYYeHHBIX MPpU B3pbiBe X,= 500;
4 4ucyo KycKoB nepBoi ppakuuu ny = 10, BTOopoit ny = 40, TpeTbei
n3 = 130, geTBepToii ny = 260, msTOM N5 = 60;
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4 cpelHUIl pa3Mmep KYCKoB mepBoil dpakuumu d; = 90 Mwm; BTOpoOii
dbpakuum d, = 150 Mmm; Tpetbeii dpakimm dz = 220 MM; 4eTBepTOIi (Ppakm
dq = 300 MMm; TIITOM (ppakumu ds = 450 MM.

Pewenue. CpenHuii pazmep Kycka ropHOM Macchbl
n
2nd; _mdy+mydytnsdytngdtnsds

_i=

cp n m+ny+ny+n,+ns

_10-90+40150+130-220+260-300+60-450
500
3ananue 15 CaMOCTOSATEbHOM PadoThl. OTIpeNneTuTh CPeTHUI pa3Mep Ky-

CKa B30PBAaHHOW TOPHOI MAaccChl MPU TOM Xe uucie dpakiuii mpu ooIIeM
qucie Kyckos: 1) 300 mwm; 2) 600 mm; 3) 700 mm.

=281 MM.

Ilpumep 3. PaccuutaTh MO SHEPTETUYECKON TEOPUU APOOIEHUS TOPHBIX
TOpOoJ, MTPEACTABICHHBIX N3BECTHIKAMU, YIEIbHbINA pacxoq BB:

4+ Momystb yripyrocti F=2,17.10" Ta;

4 TIpejiest MPOYHOCTH Ha CXATHUE Ocy = 450 ¢ 10° Ma;

4 moTHOCTH p = 2420 Kr/M%;

4 kK03(hGULUUEHT IMHAMUYHOCTH kj = 2;

4 Gi104yHOCTB MaccuBa d,, = 0,5 M;

4 BbIEMKAa MPoU3BoaUTCS 3KcKaBatopoMm DKI-12.5;

4 MprHa KoBia B = 2,8 M;

4 BbIcoTa ycTyna 4 = 20 m;

4 yroja otkoca yctyna o, = 80°;

4 paccTosiHME TePBOro psiia CKBAXUH OT OpPOBKHU yCTyma ¢ = 5 M;

4 HeoOXoMMast BBICOTa pa3Bajia TOPHOM Macchl /1, = 18 M;

4 ko3 unmeHT paspoixieHus 1,3.

B kadecTBe B3pBIBUATOTO BELIECTBA UCTIONB3yeTCs rpaHyanuT AC = 8, mo-
Has nuneanbHast pabota B3pbiBa Fyp= 4011 kI KoadduumeHT ncnoab3oBa-
HUs 2Hepruu B3pbiBa N = 0,04, HaYaIbHAs CKOPOCTh pasjieTa KyCKOB MOPO-
IIbI TIpU B3pBIBE V, =10 M/C.

Pewenue.
1. TpeOyeMmpblil cpeqHUlA pa3Mep Kycka B30PBAaHHOI TOPHOU MaccChl

_ B _28
@765 65

=0,43 M.
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2. Heobxonumas ctenieHb APOOIEHUS

n:do..u — 035 —
dp 043

12.

3. YnenbHast sHeprust Uit APOGICHKS] MACCHBA B HEOOXOIUMOI CTeTeHU

Fo 00265k | 012(45010°)%27
= h= 10
" 2F 221710

1g12=17734 JIx/m>.

4. YnenbHas aHeprust GopMUpoOBaHUS pa3Bajia TOPHOI MacChl HEOOXOIM -
MBIX TTapaMeTPOB

2
F, = v;pllgkp+lg

_10% 2420[

(c+hetgo)(hoh—hy) |

2h, -

(5+20-ctg80°)(1,3-20 - 18)
2-18

Igl,3+1g ]: 44899 JTx/m°.

5. PacuetHblii ynenbHbIN pacxon BB, HeoOXxoauMmblit AJ1s1 BHIMOJTHEHUS
TEXHOJIOTMYECKMX YCI0BUIt 9(D(HEeKTUBHOU pabOThI IKCKaBaTOpA.

g Tt By _17734+44899

= =0,29 kr/M3.
nE, 0044011000

3agHue 11 CaMOCTOATEIbHOI padoThl. [1o sHepreTHMIecKoi TeOpUM APO-
OJIEHUS TOPHBIX ITOPOJ paCcCUMUTaTb y,[[e]'[beIfI pacxon BB IIPU B3PLIBC Ha
PLBIXJICHUC MACCUBaA Iopoa CO CACAYIOINMHN (bI/ISI/IKO—MexaHI/I‘IeCKI/IMI/I Imapa-
MeETpaMU:
1) nonomut: E=1,42-10"° ITa, 6., = 91,3 MIa, p = 2950 kr/™°. v, = 9 m/c,
ky = 1,35 B=2,2 m (OKT-8H), F= 3500 kIIx/x5; n = 0,05;
2) msBectHsK: E=2.17-10""TTa, 6,= 45,0 MITa, p = 2420 xr/Mm°, v, = 9 M/c,
ky=1,3, B=2.2 m (OKT-8M), £ = 3213 k/Ix/x5, n = 0.05;
3) mma6as: E= 9,38 10'° Ta, 6= 15,8 MITa, p = 2870 kr/M%, vo= 9 M/c,
ky=1,26, B=2,2 M (OKT-8M), £ = 3612 k[Ix/kr, n = 0,05.

Ilpumep 4. Tlo metonuke Tpecta «CoI03B3PBIBIPOM» MPOU3BECTU PACUET
MapamMeTpoB KOTJIOBBIX 3apsiIOB MIPU CIIEAYIOLIMX YCIOBUSIX:

4 BoicoTa yctyna /= 10 M;

4 TMaMeTp CKBaXUHBI dqyp= 200 MM;
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4 BMECTUMOCTb CKBAXWHBI p = 28 KT/M;

4 JUTMHA CKBAXUHBI o= 17M;

4 TMHa 3a0601KY [; = 5,6 M;

4 yaenbHbI pacxog BB g = 0,450 KF/MS;

4 TOKa3aTeb MPOCTPETMBAEMOCTH CKaTbHBIX Topol I1;,= 4 nm/k;
4 IoTHOCTH 3apstxanust BB A = 0,9 T/m.

Pewenue.
1. JInHMS HaUMEHBIIIETO COMPOTUBICHUS

W=0,8h=0,810=8 m.
2. BennunHa OCHOBHOTIO 3apsija
Q=gW3, c. =0,458 =230«kr

3. Macca npocTpesIouyHOro 3apsiaa (HalmpumMep, 4eTBEpTOro 3apsiia)
0 230

QH4 = n = 4
I,,A" 409

4. Macca J0IOJHUTEbHOTO 3apsiaa

=87,6 kI

Onon = llexs — (0,7 Wy ne. T 1)]-p = [17—(0,7-845,6)]-2,8 = 16,2 kt.
5.Macca ob1iiero 3apsina
Ok = O+ Qyon. =230 +16,2 = 264,2 x.
6.PaccrosHre MeXTy TICHTPaMU 3apsIOB B PSIY:
a=15Wiqe=15-8=12m.

3ajanue I CAMOCTOSATENbHOI padoThl. PaccunTaTh TapamMeTphbl KOTJIOBBIX
3apsI0B, KOHCTPYKIIMST KOTOPBIX ONTMCaHa B IpUMEpE TIPU BBICOTAX YCTYTIA:

) h=15u;
2) h=20wM;
3)h=25wm;
4 h=4wm.

CocTaBuUTb IIporpaMmy Jid pacdycTa mnmapaMeTpoB KOTJIOBBIX 3apAJd0B Ha
OBM.

395



10.U. Anucmpamos, K. IO. Anucmpamos

Ilpumep 5. Vicionb3yst MeToanKy Tpecta «Col03B3pBIBIIPOM», PACCINTATh
ImapaMeTphbl BEpTUKAIBHBIX CBAXXKMHHBIX 3apSI0B IIPH KOPOTKO3aMEeUICHHOM
B3pBIBAaHMH YCTYIIA BRICOTOM 4 = 10 M, CIIOXKEHHOTO TUOPUTAMH ITPU YCIIOBUH:

4 ynenbHbIi pacxon BB ¢ = 0,5 Kr/M3;

4 TUIOTHOCTH 3apsikanust BB = 0,9 xr/m;

4 BMECTUMOCTH | M CKBaXXUHBI p = 45 KT/M;

4+ k03(pduLreHT comkeHns ckBaxuH m = (,9.

Pewenue.
1. InameTp CKBaXXWHBI

d= 28h\/£= 28-10 0.5 =208 mMm.
A 0,9

ITpuHumaeMm 6ypoBoii ctanok CBIIT-250MH mtg 6ypeHust CKBaXkvH qua-

METPOM d¢yp= 243 MM.

2. JIuausa COIIPOTUBJICHUA 110 ITOJOIIBE

W =24d A 24-0,24 %7,7M.
q 0,5

3. MuHuUMasbHas JIMHUS COMPOTUBIICHUS MO MOAOIIBE

Winin= h ctgoe + ¢ = 10ctg80°+3 = 4,8 M.
4. MakcuMalnbHasl IMHUSI COMPOTUBJIEHUS IO MOAOLIBE

Winax= 0,84 =10,8-10 = 8§ m.
ITpuaumaem W=77 m.
5. IlrybuHa nepebypa
I =0,5¢W=0,50,57,7=1,9 m.

6. JliinHa 3a001K1

I,=0,6W=0,67,7=4,6 .
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7. nvHa CIIJIOUIHOTO 3apsiaa
Lap =h~+ by l,=10+1,94,6 =73 m.
8. PaccTosiHMe MexXIy CKBaXXUHAMU B PSIAY:
a=mW=20,97,7=6,9m.
9. BenmunHa 3apsiga
0= gWha=10,57,7-10-6,9 = 265,7 xr.
10. CymMapHasi JyinHa BO3AYIIHBIX IPOMEXYTKOB
bip = 0,17 Lpp = 0,17.7,3=1,2 M
11. Paccrognue mexny psgamu nipu K3B
b=1,0W=17,7=1,7.
12. HoBas aiuHa 3apsiga
Usap = bap — lup = 7,3:1,2=6,1 m.
13. IIpoBepsieM BenuuuHy 3apsiaa BB mo BMeCTUMOCTH B CKBaXUHY:

Q1 = plyap = 45:6,1 = 274,5 kT,
Q1 > Q, T.e. HEOOXOIMMBIN 3apsiI MOJTHOCTBIO Pa3MeNIAeTCs B CKBaXKHMHE.

14. BenuurHa OCHOBHOTO HYXXHETO 3apsijia
0,=0,70=0,7-265,7 = 186 xr.
15. BennunHa BepxHero 3apsia
0= 0— Qy=2657—186=179,7 xr.
3aganue A1 CaMOCTOATEIbHOI padoThl. [10TB3ysSICh YKa3aHHBIMU B TIPU-
Mepe JaHHBIMU, paCCUMTATh MapaMeTpbl BEPTUKAJIbHBIX CKBAXXWHHBIX 3apsi-

JIOB TIPY pa3IMYHON BBICOTE yCTYyTIA:
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1) h=15wm; 3amanue 11 CaMOCTOATEIbHO padoThl. PaccuntaTh mapaMeTphl IIITypoO-
2) h=20wm; BBIX 3apSII0B MPU B3PBIBAHUM YCTYIA MEP3JIBIX [JIMHUCTBIX TTOPOL BBICOTOM
3) h=25wm; h = 10 M, UCITONIB3Ys JaHHBIE TIpUMepa 6, TIPU:
4) h=30wm. 1) h=35wm;
CocTaBUTh MpOrpamMMy IJISI pacyeTa MapaMeTpOB BEPTUKAIbHBIX CKBa- 2) h=6wMm;

XXWHHBIX 3aps10B HAa DBM. 3) d =40 mm;

4) g=0,9 kr/™° .
Ilpumep 6. OTipeneTUTh MapaMeTPHI IIITYPOBHIX 3apsiIOB IIPU B3pEIBAHUN

ycTymna, Mep3JIbIX TTIMHUCTBIX TIOPOJT TIPU YCJIOBUM: Ipumep 7. AN cydyast B3pbIBAaHUSI MACCUBA TOPHBIX MOPOJ Ha HEMOA00-
4 BbICOTA ycTyna h = 4 M; PaHHBINA 3200 YCTAHOBUTH IIWPUHY MOANOPHOW CTEHKU MPU CIEAYIOIINAX
4 nuametp wmnypa d = 30 mm; JTAHHBIX:
4 yrenbHeIT pacxon BB ¢ = 0,8 kr/m®; 4 IMHAMHUYECKUIi MOyITb yripyrocTy opox E = 3-10' IMa;
4 TI0THOCTH 3apskanust BB = 0,9 kr/M; 4 mpenaes MPpOYHOCTU TTOPOAbl MPY OAHOOCHOM cxaTuu = 110- 106 Ia;
4 BMECTUMOCTh CKBaXXUHBI p = 1,3 KT/M. 4 ynenbHas aHeprus BB = 5200 kIx/kT;
<4 ynenbHbIl pacxon BB ¢ = 0,4 Kr/M3;
Pewienue. 4 ko3 duLMEeHT ncnoib30BaHUd 3Hepruu k = 0,2;
1. JIuHUS HAUMEHBILIETO COMPOTUBJICHUS 4 JIMHUS HAUMEHBIIIETO CONMPOTUBICHUS Wy 4 .= 9 M;

+ Koo duument paspeixiaenus k,=1,15.

W, .. =24d 824 153209 44,
o mq 1,4-0,8 Pewenue. llluprHa MOATOPHON CTEHKH:

2kgeE 1]

B=k W
p JLH.C. c

2-0,2.0,4-5200-10° .3.10"°
110-10°

2. PaccrosiHe MexXy LIITypaMu

CX

a=mVyiyce =1,433=46wm.

=1,15-9 -1[{=4,5m.

3. IlrybuHa nepedypa

lep = 0,3 Wyne =0,33,3=1m.
3azaHue /IS CAMOCTOATENBHOI PAabOThI. PaccunTarh LIMPHUHY MOATIOPHOM

4. FHY6I/IHa aimmypa CTCHKMU ITPpU B3PpbIBAHUHW MaCCHBA 'OPHLIX ITOPO ITPU CIICAYIOIINX MCXOIHBIX
TAHHBIX:
I=h+lep=4+1=5Mm. 1) 6. = 140 MIIa, E = 3-10"" [Ta, € = 5200 xJx/kT, ¢ = 0,5 Kr/M°,
k=02, Wyine =9IM, kp=1,2;
5. PaccTosiHue MexXay psiiaMu LIIypoOB 2) 6.x= 130 MIla, E= 3-10"° ITa, € = 5200 kx/kr, g = 0,40 KF/MS,
k=02, Wync=38M, kp=1,25;
b=0,5hWy e =0,3433=4wMm. 3) o = 150 MIMa, E = 3-10"" Ma, € = 5200 xkAx/Kr, ¢ = 0,4 KT/M3,

k= 0’2’ I/I/J'IHC = 10 M, kp = 1)3
6. Macca 3apsina BB B 1mype
Ipumep 8. OnpenennTb MAKCUMAITBHOE PACCTOSTHUE MEXITY PSIIAMU CKBa-

0=0,7qahW; .. = 0,7-0,8-4,6-4-3,3 = 34 k1. XWH, €CJIN:
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4 macca 3apsiaa BB Q = 800 kr;

4 ynenbHeIi pacxon BB ¢ = 0,6 kr/m®;

4 BbICcOTa yctyna A = 20 Mm;

4 paccTosTHME MEXIy CKBaXXUHAMU a = § M.

Pewienue. MakcumanabHOE PaCCTOSTHUE MEXAY PSIIAMU CKBAXKWH:

Bmax=£=ﬂ=8,33 M.
ahqg 8-20-0,6
3ajganue i CAMOCTOSTENbHOW PadOThl. YCTAHOBUTH PACCTOSTHUE MEXIY
psagaMy B3pbIBACMBIX CKBAa>KWUH ITPpU CICOYIOIINX ITapaMeTpax 3apsaa:
1) 0=850«kr, ¢=0,5kr/™M3, h=15m, a= 1 m;
2) 0=900«kr, ¢g=0,7 kr/M%, h=15M, a =8 M;
3) 0=750«kt, ¢g=0.55kr/M%, h=10M, a =7 m.

Ilpumep 9. Paccuntath BpeMs 3aMeJIEHUSI BO BTOPOil (ha3e B3pbIBa MpU
MHOTOPSITHOM KOPOTKO3aMeJIEHHOM B3PbIBAHWUU, €CJTU:

4 paccTosTHUE MEeX]y 3apsiaMu B psaay a = 7,5 M;

4 BeJIMYMHA COMPOTUBIIEHUS MO ToaolBe W= 8,5 m;

4 CKOPOCTb PACIIPOCTPaHEHMsI IPOLOJIbHBIX BOJH B cpefe v = 5,102 m/c.

Pewenue. Bpems zamennennst npu K3B

2 2 2 2
(N 1,57 +4:85 =0,037¢ =3,7 c.
\ 500
3amanue JIg CaMOCTOATEIbHOI PaGOThI. YCTAHOBUTH BPEMS 3aMe ICHUS
IIPY MHOTOPSITHOM KOPOTKO3aMeIIEHHOM B3PLIBAHUM TIPU CIIEAYIOIINX T1a-
pameTpax:
Da=8m, W=9m,v=15,510m/c;
2)a=85M, W=9,5m,v=15,6-10 m/c;
3Na=9m, W=10mMm, v=16-10 m/c.

Ilpumep 10. Paccuutath napamerpsl BBP mo sHepreTnueckoit Teopuu,
WUCTIONB3Yd maba. 2.12.

HcxonHble TaHHBIE.
Ceolicmea maccusa:

4 HaMMEHOBAHUE TOPHOM MOPOIBL . . .o vvv v v eee e, rabopo-auadas

400

4 IUTOTHOCTB TTOPOMBL Py KI/MS . .o oo et 2850
4 npenes NTPOYHOCTU MOPOJBI Ha CXKAaTUe Gy, [1a ........... 1500-10°
4 momyab ynpyrocty E, Tla .. ... ... . o 7,4-10"
4 OJIOYHOCTh MaccuBa (TPEIIMHOBATOCTD) dg \ , M (maba. 1.5) ... ... 1,4
4+ K03GOUUMEHT IMHAMUYHOCTY Ky (maoa. 2.9) ................. 1,45
Obopydosanue:

@ DKCKABATOD .+ v v ettt et e ettt ettt et eeeanas OKI-12,5
4 BMECTHMOCTD KOBIIA E, M2 . . o ottt 12,5
4 MPUHA KOBIIA B, M . ... i 2,78
4 BBICOTA YEPTIAHUS Mgy M o o oot e e e e e e ie e it e e eeeenn 15,6
4 [IPOM3BOAUTENBHOCTE Qcyr, MY/CYT. 9000
4 OypOBOVi CTAHOK (€CJTA OH U3BECTEH) . .. vvvvvnennnnn.. CbII-250
4 TAAMETP CKBAKUHBL dogp, Mo« oo v e et et e e e e e eeeeaens 0,250
4 IPOU3BOAUTENBHOCTH OypoBOTO cTaHKA OJg e, M/CYT .. ......... 130

B3pbte'4amoe eeujecmeo.

4 TUT B3PbIBYATOTO BEIIECTBA . .\ oot vve e eennann.. rpanyaut AC-8
4 noJiHas uaeanbHast padota B3pbeiBa Fyp, JIK .. ... ... ... ... 4011000
4 IUIOTHOCTB 3apsIKAHUST A, KI/M® .. ... 900
4 HavajJbHast CKOPOCTh JIBUXEHUS TOPHOU MacChl

TIPY B3PBIBE, M/C . vt o vttt ettt ettt e ettt e e it e i e 10
4 K09 GUIUEHT NMOJIE3HOTO UCITOIb30BaHMUS

sHepruM BB .. .. 0,04

Texnonoeuueckue napamempel:

4 BBICOTA YCTYIIA 1, M oot ettt et et e et et e eas 20
4 YTOJI OTKOCA YCTYIA Ol TPAILYC « « o o v eveetee e e eee e eeeeieanenn 80
4 0e30MacHOE PacCTOSIHME OT BEpXHEU OPOBKU C, M ..o vv v enn ... 5
4 KO3 GULMEHT Pa3phIXJIEHNUs TOPHOM MacChl B pasBaie kp . ... .. .. 1,3
4 BBICOTA PABBAMA, M .+ o v e et ettt e et et et e et eeanenn 18
4 TIOPSITIOK B3PBIBAHMST .« . o v vveevevee e eeeeeeeeeennns TOPSIIOBOE
4 paccTosSTHHE OT MacCOBOTO B3pEIBa
JIO OXPAHSIEMOTO OOBEKTA L, M. ..o ii it it eeann 1000
401



10.U. Anucmpamos, K. IO. Anucmpamos

ITopsinok pacyeTa mapamMeTpoB B3PHIBHBIX PadOT:

1. HeobOxonumblii cocTaB FOpHOfI MacCcChI 110 KPYITHOCTU IJIA 9KCKaBaTopa, M

B
765
2,78
=25 =0.43.

2. HeobxonuMasi cteneHb Apo0IeHUs MaccruBa

npu do y<dcp TpUHUMaETCA n = 1

1,4
0,43

=3,26.

3. ViesbHast SHeprutst Ipo6IIeHHs B HEOOXOMMMOilT CTETIeHN MaccuBa, JIK/M°

0,1262 k2
ap. = Ox Zl_lgn-
: 2E

~0,12(1500-10%) -1,45°
- 2-7,4-10"

1g3,26 =19685.

4. VYnenbHast aHeprus GopMUPOBAHMS pa3Baia, HEOOXOAMMOTIO IO TEXHO-
JIOTHH TIPH 1y, < h, JIx/m®

: +h ctgo)(k h—h
F :{ va][ lgkp+lg(c cten(k, ")];

b 2 2h

p

2 ° . —
Fz[lo 22850]|:lg1’3+lg(5+20ctg80 )13 20-18)

b =55789.
2- 18
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5. Pacu€tHblii y[[eanbeI pacxo B3PpbIBYATOr0 BECIICCTBA JJIA BBIITOJHC-
HHA TEXHOJIOTUYCCKUX yc.]'[OBHfI, Kl"/M3

By + K
En

 19685+55789
7= 4011000-0,04

0,47.

Janee pacyeT napaMeTpoB BBINOJHAETCS B ABYX BAPHAHTAX.

Ilepsviii 6apuanm: OYpOBO CTAHOK BbIOWMpaeTcs MOCHe ONpeaeeHus
pacueTHO! BeJIMYMHBI TUAMETPA 3apAna JJis NPUHATOTO THNA B3PHIBYATOTO
BelIEeCTBA.

6. Jlunus COIIPOTUBJICHUA 110 ITIOAOUIBE, M

W = c+hctga,
W= 5+20ctg80° = 8,5.

7. PaccTrosiHUE MeXy CKBaXKUHAMU, M

a=Ww,
a=2_,5.

8. PaccrostHue Mexty psimamMu TTpy KOPOTKO3aMeIJIEHHOM B3PBIBAHUU, M

b=a,
b=38,5.

9. BperI 3aMCIJICHUA MEXKIY B3pbIBaAMU PAOOB CKBAXXWH, MC

T=kW,
t=23.8,5=25,5.
10.BennuuHa niepedypa, M
ll'[ = Oasq”/y

Iy =0,5-0,47-8,5=2,0.
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Ihasa 11. [Ipumepsvt pacuema mexHoaoeu4ecKkux napamempos npou3800CMEeHHbIX NPOUECccos8

11. JlnuHa cCKBaXXUHBI, M

lex.=h + Iy,
lexs. =20+ 2 =122,

12. MuHuManbHas BeJIMuuHa 3a00iKu, M

L=y

I;=
13. MakcumalibHas JJIMHA 3apsiia B3pbIBUAaTOrO BEILECTBA, M

lsap.= lexe.— b,

lyap.= 222 = 20.
14. Macca 3apsiga B CKBaXkKUHe, KT

P =aWhgq,
P =28,58,520-0,47 = 679,2.

15. HeobxoauMmpblit JUAMCTP CIUIOLIHOIO 3apda B3pbIBUATOTI'O BEIICCTBA, M

d,=2] P2 __g
‘ 3,14-20-900

16. InameTp CKBaXXWHBI, M
dexp2 ds.
IMpunumaeM dgy = 0,25, cranok CBLI-250.

17. Ecnut diyy > d5, TO 3apsiji pacCpeqoTOuNBAETCS:
JJIMHA HUXXHETO (OCHOBHOTO) 3apsiia, M

bz =12W,
Iy 5= 1,2-8,5=10,2;

404

JJINHA BO3AYIIHOI'O ITPOMEXKYTKa, M

4P

Lo =bi——5—
T-dis A

b

46792
3,14-0,25>.900

lB.l‘[p=

JJINHA BECPXHETO 3apdia, M

Iy 5= Lyap — bys— lB.l'[p’
Is5=20-10,2—4,6 = 5,2.

Bmopoii éapuanm: GypoBoii CTAHOK M3BECTEH MO MCXOIHbIM JaHHBIM. [na-
MeTp 3apsa NPUHUMAETCS PABHBIM JUAMETPY CKBaKMHbI. OTIMYHE PacyéToB
B ompezeJennn napamerpos: P,a,b (mynkroi 18,19,20).

18. Macca 3apsiia B CKBaXnHe, KT

'dczmalsa A
p=n7"’
4
_3,14-0,25°-20-900
4

P =883,1.

19. PaccTosiHue MexXIy CKBaXMHAMU, M

a= | 383 g5
20-0,47

20. PaccTtosiHue MCXKIOY pAaaMu rnpu KBaI[paTHOfI CCTKEC U KOPOTKO3aMEd -
JICHHOM B3pbIBaHUU, M

b=a,
b=9,7.
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21. O6BEM B3pBIBAEMOTrO 0JI0Ka, M

Von = ISQCyTz
Von = 15-9000 = 135000.

22. BennuunHa pa3Baja OT IepBOro psaa, M

A+ hetgo)(hk, )
- " ,
~ 2(5+20-ctg80°)(20-1,3-18) _
18

R

R

7,6.

23. KonmnuecTBO psIOB CKBaXXWH U3 YCJIOBUS 0OecriedeHUsT 0e30MacHoOM
BBICOTHI Pa3Bajia B3OPBAaHHON TOPHOI MacChl

0,5h,b b’
n=—-——-— -
h(kp -1) b+W

b

051885 85

n= - -2=6,5=6.
20(L3-1) 8,5+8,5

24. lllupuHa B3pbIBA€MOT0 0JI0KA 10 LIEJIUKY, M

A=W+ b(n-1),
A=28,5+8,5(8—1) =68.

25. JlnuHa B3pbIBaeMOro 0ji0Ka, M

Vo

Loy =—,
Y

135000 _
" 20-68

99,3.

26. KonnyecTBO CKBaXXWH BO B3PhIBAEMOM OJIOKE

AL o
ab

Ao = )
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68993 _

= 93.
8,5-8,5

CKB

27. O61as aarHa 0ypoBbIX CKBaXKMH B OJIOKE, M

Lexs= lexp e
Legs= 2293 = 2046.

28. Bpems 6ypeHus 6710Ka, CyT.

Lo
bl
Q&c’r

2046
tﬁyp = m = 15,7

tﬁyp=

29. KonnyecTBO B3pbIBUATOTO BEILIECTBA VIS pa3pyllieHus 6J0Ka, KT
Py = 0,47-135000=63450.

30. Yucno cepuif B MacCoBOM B3pbIBE, 0€30IMACHOE IO CelcMUYecKoMy
BO3ICHCTBHIO Ha OXpaHsIeMble 00BEKTHI IIPU KOPOTKO3aMeIJICHHOM B3phIBa-
HUU
_24-10°P

N I

El

3
J 241076950 gy,
1000

3amanue 11 caMocToATeNbHOI padoTel. Paccunrars mapamerpst BBP mist
skckaBaropoB DKI-5, OKTI-8, DKI-20 npu BeicOTE YCTyNa COOTBETCTBEHHO
10, 15, 20 m.

Ilpumep 11. BBIYMCINUTL YaCOBYIO MPOU3BOIUTEIHLHOCTh OYpO3apsiIHOTO
KoMOaifHa ¢ IBYXPSIIHBIM PacloJIOKeHWEM OypPOBBIX MAllIMH MIPU YCIOBUU:

4 [TyOMHA CKBaXUH / = 5 M;

4 muamertp 3apsima d = 0,042 m;
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4 mmpuHa 3axoaku B = 10 M;

4 cKopocTh OypeHmst v = 10 M/u;

4 BpeMsd nepeMenieHus KombaitHa 1= 0,1 u;

4 1raMeTp KOHIMIUOHHOIO Kycka ropHoi Maccel Dy = 0,3 Mm;

4 K03(POULMEHT IMHAMUYECKOTO IEUCTBUS COCETHUX 3apsiaoB k = 1,5;
4 BbICOTa ycTyna h = 4 M.

Pewenue.
1. JIMHUS COTIPOTHUBIICHHUS IO TTOHOIIBE

W= 28kd + D = 28-1,5-0,042 + 0,3 = 2,1 m.
2. PaccrosiHre MeXIy CKBaXKMUHAMU
b= 56kd = 56-1,5-0,042 = 3,5 m.

3. ITpou3BOAUTEIBHOCTH KOMbOaiiHA

Bh(1W+b) _ 10-45(2,1+3,5) _373
—+t —+0,1
v 10

0= /4.

3amanue 15 CAMOCTOSATEILHOM PAGOThI. BEIUMCINTE 4aCOBYIO TIPOM3BOIN-
TEJIBHOCTH OYPO3apsAIHOTO KOMOaTHa ¢ IBYXPSIIHBIM PACIIONOXKEHNEM OYpO-
BBIX MAIWH:

Dopuh=45m,I=5m;2)upuh=45m,I=55m;3) h=5m,I=6Mm.
OcTabHBIE TTapAMETPHI COOTBETCTBYIOT JAHHEBIM IIPUMEDA.

ITlpumep 12. OnpenenuTb CMEHHYIO IPOU3BOAUTEILHOCTh OYPOBOro CTaH-
ka CBIII-320, a Takxxe HeOOXOAUMOE KOJUUECTBO MX JUIs1 Kapbepa C IMpou3-
BOIMTEJILHOCTBIO 110 TopHOit Macce IT = 20-108 M /rox ripu yemosum:

4 UIMTEbHOCTb CMeHbI 7= 8 u;

4 K03(h(PUIIMEHT MCIOTB30BaHUS OYpOBOTO cTaHKa ky = 0,6;

4 cKopocTb Oypenust v = 1,5 m/4;

4 pPacCcTosTHME MEXIy CKBaXXMHAMU B pAly a = 9 M;

4 paccTosTHUE MEXJy psiiaMu CKBaxkuH b = 10 m;

4 JUIMHA CKBaXWUHBI [, = 17 M;

4 BbICOTa ycTyna A = 15 M;

4 4KCJI0 CMEH pabOThl CTAHKOB B CYTKU 1 = 2;

4 4KCyI0 paboynX AHEN CTaHKa B TOAY Apoy = 250;
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4 ko3(uLMeHT pe3epBa CTaHKOB k = 1,2.

Pewenue.
1. CMeHHas1 Tpou3BOAUTEILHOCTh OYypOBOTO CTaHKA

0 =vTky, = 1,5-8:0,6 = 7,2 M/cMeHy.

2. Bbixoa ropHoit Macchl ¢ 1 M CKBaXKMHBI

_abh _9-10-15
I 17

4

|4 =79,4 M*/M.

3. O06u1ee yrciio OYpoBBIX CTAHKOB JJIS1 Kapbepa

om . 20-10°1,2
Onn,, V.~ 7,2-2:250-79,4

= 8,4 =9 cTaHKOB.

3ananue A5 caMOCTOATENbHOI PadoTbI. ONIpeIeTuTh HEOOXOIMMOE YUCIIO
crankoB CBIII-320 mg kapbepa ¢ TPOM3BOAUTENBHOCTBIO IO TOPHOM Macce:
1) 1 = 15-10° m3/roxm; 2)I1 =15-10° m%/rom; 3) IT = 20-10° m®/rox mpu BBICO-
Te yeryma 1 =20 ™, [, =22 m.

Ilpumep 13. OnpenenuTb TPOU3BOAUTENLHOCTL OypoBoro ctanka CBIII-
250MH B KOHKPETHBIX YCIOBUSIX: AUAMETp CKBaXUHbI (0,25 M, mopoja nmpoy-
HOCTBIO Gy =120 MIla, K03OULUEHT UCTOIB30BAHUS CTAHKA BO BpEMEHU
ky.cr= 0,6, KOaddUIIMEHT 3arpy3Ku ABUTATENs Bpawmaresns k; ;= 0,8, Momr-
HOCTb IPUBOJIa 6ypoBOro craHka Ng,= 68 KBT.

Pewenue.
0, lkucrl T[VBp KSJ:[B
0= W M/CcM,
0= 0,1-0,6-8-68-0,8 — 120 /em.

Ilpumep 14. PaccuntaTh TOIOBYIO SKCILTYyaTAllMOHHYIO MPOU3BOIUTENb-
HOCTh pOTOpHOTO 3KcKkaBaTtopa DPI'-400 17/1,5 , paboTaroniero B KOMITIEK-
ce ¢ KOHBEWepHBIM TPAHCIIOPTOM, IIJIST YCIIOBUN MECTOPOXKIEHMSI, PACIIONO-
>KEHHOTO B paiioHe cpeaHeil monockl. Pa3pabarbiBaeMble MOPOABI — CYIECH.
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Wcxonnbie JaHHBIE:

4 BMECTUMOCTH KOBIIIa 3KcKaBaTopa DPI'-400 17/1,5 E=0,4 M ;
4 4JUCIIO pa3rpykKaeMbIX KOBIIEH v = 57 KOBII/MWUH;

4+ KoaddunmeHt akckaBaunu k, = 0,85;

4+ K03(pdULIMEHT UCOJB30BaHUS 9KCKaBatopa k,; = 0,9;

4 UIMTEbHOCTb CMeHbl 1= 7 u;

4 4ICJIO CMEH B CYTKU 1 = 3;

4 uucio pabounx nHew B rony N = 210.

Pewenue. IIpon3BoAUTEILHOCTb POTOPHOIO DKCKaBaTOpa

0 rox = 60 Evi,ky TN = 60-0,4-57-0,85-0,9-7-3-210 = 4,6-10% M3/ron.

3aganue I CAMOCTOSTEbHOW PaOdOTHI.

1. Paccunrtath TOMOBYIO TTPOU3BOAUTENHHOCTE POTOPHOTO 3KCKaBaToOpa
®P-1250 16/1,5 11, paboTatolero B KOMITJIEKCe ¢ KOHBEMEPHBIM TPaHCIIOP-
TOM, JUISI YCITOBU MECTOPOXKICHUS, PACTIONIOXKEHHOTO B palfoHe CpeHeit To-
nochl. PaspabaTsiBaeMble moposl — cynecu: E= 0,5 M%, v = 0,57 K0B/MUH,
ky=1,15k;=0,9, T=84,n=23, N=210.

2. PaccunraTh roJoBYyI0 TTPOU3BOAMTEIHLHOCTH POTOPHOTO 2KCKABATOPA
OPIIPO-5000 30/3, paboTarIiero B KOMIUIEKCE C KEJIEe3HOTOPOXKHBIM
TPAHCIIOPTOM, IS YCJIIOBUII MECTOPOKIEHUSI, PACcIlOJIOXKEHHOTO B paiioHe
cpenHeil oockl. PaspabarbiBaeMmasi mopoxa — Oypslil yrons: E= 1 M,
v = 20 xoBuI/MuH, k; = 0,9, k; =0,9, T=84, n=3, N=210.

3. PaccunraTh roJoBYyI0 TTPOU3BOAMTEIHLHOCTH POTOPHOTO IKCKABATOPa
BOPUIP-12500 32/4

(ycnmoBus Te ke, 9YTO U B TIPEIbIMYIIEM 3aTaHUN).

Ilpumep 15. BeiOpath MapKy Hacoca Mo HEOOXOMUMOMY HAIlOpy U pacxo-
Ty BOJIBI TPU TUAPOMOHUTOPHOM pa3paboTKe NeCYaHbIX TOPO/, €CJIU U3BECT-
HBI CJIEAYIOLINE JaHHBIE:

4 Hamnop, HeOOXOMUMBIN J1s1 pa3paboTku nmopoast #; = 50 M;

4 [OTepy HaATopa B BOAOBOJIE U TUIPOMOHUTOpPE /1y = 0.6 M;

4 Pa3HOCTb T€OIE3NYECKUX OTMETOK A3 = 10 M;

4 Harop, HeOOXONMMBII Ha MPEOOJIEHHE BBICOTHI BCaChIBaHUS, fy = 0,4 M;

4 yIenbHBIT pacxon Bomsl Q= 5 M%/M3;

4 00’beM TIOPOIBI, TPUXOMISIIMIICS Ha OIMH THAPOMOHHUTOpP V= 400M°/4.
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Pewenue.
1. HeobxonuMblii Hamop

H=hi+h+h3+h=50+0.6+10+0,4=061wm.
2. Pacxon Bombl
Q= VQ; = 400-5 = 2000 m®/a.

ITo HaiineHHbIM 3HaueHUsSM Q u H Beioupaem Hacoc [ = 2500-62 co cie-
JIYIOIIMMU TIACTIOPTHBIMY XapaKTepucTHKaMu: ofada Q = 2500m°/4, MaHo-
MeTpu4ecKuii Hartop H = 62 M.

3ananue 151 caMoCTOATENbHOI PadoThl. PaccunTaTh pacxom BOIBI U BbI-
OpaTh TUI Hacoca MPU TUAPOMOHUTOPHOU pa3paboTKe MeCYaHbIX MOPO.;:

1) hy=60M, hy=0,5M, h3=15M, hy=0,5m, Q; =4 m3/M3, V=380 m®/u;

2) hy=55M, hy=0,55M, h3=20M, hy = 0,45m, Q) =4,5M°/m%, V=420 M3/u;

3)hy=60M, hy=0,6 M, h3=20M, hy =0,4 M, Q) =5 M3/M%, V=500 m%/a.

Ilpumep 16. YcTaHOBUTH HAMOOJIBIIIYIO BEICOTY 32005 IO YCJIIOBUSAM 0€30-
nacHoi pabotsl mis 9kckaBaTopa DKI-8U, obnanaroiero MakcumaabHOM
BBICOTOW yepnaHust Hy,x = 12,5 M, Ipu BbIEMKe:

1) cBsi3HBIX TOpoA 6e3 npuMeHeHus1 bBP;

2) KpenKux MopoJ MTPU OHO- U JBYXPSIAHOM B3PbIBAHUU:

3) CBHIMyYMX MEITKOB30PBaHHBIX MOPO. Mpyu MHOropsinHoM K3B;

4) CBA3HO-CBHINYYNX MEIKOB30PBAHHBIX U CBHIMTyYMX MOPOA CPEeIHEN Ky-
CKOBaToCTH npu MHoropsitHoMm K3B;

5) CBS3HBIX U KPYIMMHOKYCKOBATBIX MOPOA MpU MHOropsimHoM K3B.

Pewenue. 1. Tlpu yciioBuu 6€30MMacHOrO BEACHUS TOPHBIX PabOT B CBSA3-
HBIX TTOPOJax MaKCUMaJIbHAS BbICOTA 32004 ycTymna Hy,,y HE TOJKHA TTPEBBI-
IIaTh MAaKCUMAJIBHYIO BBICOTY YepraHusl, T.e. Hyax = Hy may , TO3TOMY MaK-
CUMAaJIbHYIO BBICOTY 320051 (yCTyIa) NpuHUMaeM Hp . = 12 M.

2. Ilpu ycnoBuu 06e30MaCHOTO BEAEHUSI TOPHBIX PabOT MOCJIE OHO-
¥ IBYXPSITHOTO B3pBIBAHMST YCTyNMa B KPEMKWX IOPOJax MaKCUMallbHas
BBICOTa 32004 HE NOJKHA MPEeBHIIIaTh 60jee 4yeM B 1,5 paza MaKCUMAITbHYIO
BBICOTY YepnaHus,T.e. Hyax < Hy max- [IppHIMaeM Hp, = 18 M.

3. I1pu ycinoBuu 6e30macHOro BeleHus1 padoT rmocjie MHoropsitHoro K3B
B CBHIITYYMX METKOB30PBaHHBIX ITOPOJaX, KOTIA OTCYTCTBYET BO3MOXHOCTD MX
BHE3AIMHOTO 00pyIIeHUsT Hyax = (2,5+2,7) Hpax. [lpuHuMaeM Hpy,y = 32 M.
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4. B CBA3HO-CBINTyYNX MEJIKOB3PBIBHBIX Y CHIMTYYMX ITOPOJAX CPENHEN Ky-
CcKOBaTOCTU Hpax = (1,05+1,15) Hyax. [IpuHUMaeM Hyay =13 M.

5.B CBSI3HBIX M KPYITHOKYCKOBATBIX TOPOAax Hyax < Hy max- [IpyHAIMaeM
Hpax =12 M.

3aganue I CAMOCTOSTEbHOU PaOdOTHI.

1. OnpenenuTh HanOOIBUIYIO BBICOTY 320051 MO YCIOBUSIM 0e30MacHOM
paboTsl 1 skckaBaTopa DKI'-12,5 npu BeleMKe CBSI3HBIX ITOpoJ 0e3 mpu-
meHeHus: bBP.

2. PaccuntaTh MakcHMabHYIO BBICOTY YCTYIIA T1O YCJIOBUSIM Oe30MmacHO
paboThl 11 9KcKaBaTopa DKI-5 mpu BeieMKe KPENKUX MOPOJ MPU OTHO- U
JIBYXPSIAHOM B3PBIBAHUU.

3. YcTtaHOBUTH HAaUOOJIBIIYIO BBICOTY YCTYMa MO YCJIOBUSIM 0€30MacHOCTHU
1151 akckaBaTopa DKI'-20 npu BeleMKe CBITyYUX MEJIKOB30PBAHHBIX TTOPOJ
npu MHoropsinHoM K3B.

Ilpumep 17. OnipenennTh NpenesibHbIe pa3Mepbl TpaHILEH NP IIpoBeIe-
HMU ee aKcKaBatopoM DKI'-6,3 crutonrHeIM 3a60eM ¢ BepXHE MOrpy3Koii B
nymnkapsel BC-85 npu ycnosuu:
4 MaKCcHMaJibHasT BBICOTA pas3rpy3Ku aKckaBaTopa DKI'-6,3 Hy.x = 24 M;
4 paaumyc pasrpysku R, = 26 m;
4 panuyc BpalleHus Ky3oBa R, = 10 m;
4 IIPOCBET IO/ HOBOPOTHOM iaTdhopMoli 7 = 3 M;
4 MaKcuUMaJIbHBIN panuyc depranust OKI'-6-3 Ha ropusoHTe ero ycra-
HOBKH Ry y = 20 M;

4 BbicoTa qymnikapa BC-85 4= 3,2 m;

4 MUHUMAJIbHBINA 3a30p MEXIY KOBIIIOM 3KCKAaBaTOpa U TPAHCTIOPTHBIM
cocynoM ¢ = 0,4 Mm;

4 paccTosTHUE OT OCH MYTH 0 OPOBKU YCTyma ¢) = 2,5 M;

4 paccTosiHue 0e30MaCHOCTHU A0 OTKOCca ¢ = 2 M;

4 YCTOMYMBEIN yroJl 0TKOca 60opTa TpaHieu o = 70°.

Pewenue.
1. MakcuMabHas TIIyOMHA TpaHIIIeW IIPX BepXHEH MOrpy3Ke 9KCKaBaTo-
pa, orpaHUYeHHAass MAaKCUMAaJIbHOI BBICOTOM pasrpy3KH,

Nmax =Hmax— (ht+c1) =24 — (3,2 + 0,4) = 20,4 m.

2. MakcuMaibHas TIyOnHa TpaHIIIeH, OrpaHIYeHHAsI paguycoM pasrpys-
KU1 9KCKaBaTopa,

412

hmax = (Rp 0Ry — ¢ + zetgo + ¢) tgo =
= (26—10-2-0,4 + 3ctg 70° + 2,5) tg 70° = 39 M.

3. MuHuUManbHas IUPUHA TPAHILIEU
B=2(Rt+ C—zctgd) = 2(10 +2-3 ctg 70°) = 22 m.
4. MakcMaJTbHAs IIMPYHA TPAHILIEH 10 YCIOBUSM YEPIaHUS TTOPOIBI
B=2Ryy=220=40Mm.
5. MakcuManpHas IAPUHA TPAHILIEH 10 YCIIOBUIO MTOTPY3KH:
B=Ryy + Rycyhmay ctga = 20 + 26-2,5-20,4 ctg70° = 36,2 m.

TakuM o0pa3oM, MaKCUMalbHas TIYOWMHA TpPaHUIEN Hhpa=20,4 M,
MWHUAMAJIbHAS IUPUHA By, = 22 M.

3ananue a1 caMoCTOATEbHOU PadoThl. PaccunTaTh mpenebHbIe pa3Me-
PBI TpaHIIEU MPU NpoBeneHnH e€ skcKaBatopoMm DKI-6.3 crutoniHbeiM 3a60-
€M ¢ BepxHeii morpyskoii B xymnkapsr: 1) 2BC-60, 4, = 2,7 m; 2) 2BC = 105,
hy=32™m:3) BC= 145, h, = 3,7 m.

Ilpumep 18. OnpenenuTb rOJO0BYIO SKCIUTyaTallMOHHYIO MPOU3BOAUTEb-
HOCTb 5KckaBaTopa DKI'-8U, paboTaroniero B Xopouio B30pBaHHOW CKajlb-
HOW MOpoJie MPU CpeHeM yriie ToBopoTa o =90°.

WUcxoaHble JaHHDbIE:

4 [UIITeNbHOCTS pabouero mukiia OKI-8U #; = 25,6 c;
4 BMecTHMOCTb KoBina £ = 8§ Mm% ;

4+ K03 GULIMEHT 3KcKaBauu k, = 0,6;

4 k03 PULMEHT NCTIOIB30BaHUS 3KCKaBatopa ky = 0,7;
4 [IPONOJIKUTETBbHOCT CMEHBI 1= 8§ 4;

4 4uCJI0 pabouynX CMEH B CYTKU 1 = 3;

4 yucio pabounx nHel skckaBaTopa B romy N = 250.

Pewenue.
1. Yucno pabounx IUKIOB
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,_ 36003600
256

2. DKCIUTyaTallMOHHAsI MPOU3BOAUTETBHOCTh dKCKaBaTOpa

Oron = Evikyky TnN = 8-140-0,6-0,7-8-3-250 = 2,8-106 M3/rox.

3aganue IS CAMOCTOSTEbHOW PaOdOTHI.

1. PaccunTath rofoByIo 9KCIUTyaTaIllMOHHYIO TTPOU3BOIUTEIEHOCTh SKCKa-
BaTopa DKI'-5, paboTatoiiiero Bo B30pBaHHOU CKaJIbHOM TTopoe Tpu o, = 90°,
hW=228¢ E=5 M, ky = 0,65, k, = 0,7, T=84, n=23, N=250.

2. OmnpenenTh TOMOBYIO IKCIUTyaTallMOHHYIO TTPOU3BOAUTEIEHOCTD 3K-
ckaBaTtopa DBI'-4, pabotarolero B necyaHO-IJIMHUCTBIX NOPOAAX MPU Cpe.l-
HeM yryie nopopora o, =135°, ,, =24,4 ¢, E=4 M, ky=0,67, k;=0,7, T=8u,
n=73, N=250.

3. PaccuuraTh TOMOBYIO 3KCILTyaTallMOHHYIO TPOU3BOIUTEIHHOCTh 3K-
ckaBaropa DBI-6, paboTatolero B NIMHKUCTHIX TTOPOAAX MPH CPEeIHEM YIie
noBopota o. =180°, 1, = 44,8 ¢, E=6 M, k, = 0,69, k, = 0,7, T=84,n=3,
N=250.

Ilpumep 19. Paccunrtarh CpeaHETOAOBYIO SKCILIyaTallMOHHYIO MTPOU3BO-
IUTEILHOCTh cKperepa JI-567 mpu BbleMKe MeCYaHO-TIMHUCTBIX ITOPOJ
OTIIEIbHBIMU 3a€3aMU TIPU YCIIOBUM:

4 BMecTHMOCTb KoBIa ckperepa £ = 10 m%;

4 [UTMHA yYacTKa JBUXKEHUS CKperepa ¢ Tpy30M 10 oTBana /. = 250 M;

4 UIMHA TTyTU Pa3rpys3Ku KoBIIa ckpenepa /, = 10M;

4 JUTMHA TTOPOXHETO Xoaa cKperepa /y; = 260 Mm;

4 CKOpPOCTb IBVKEHUS CKpeTiepa TPy 3arojTHEHN M KOBIIa v; = 1 KM/4;

4 CKOpPOCTb IBVXKEHUS CKperiepa ¢ Tpy3oM v, = 2,9 KkM/d;

4 CKOPOCTB JABMXKEHMS CKpPETepa Py Pasrpyske vp = 3 KM/4;

4 CKOPOCTB IBMKEHUST TTIOPOXKHETO CKperepa vy = 6 KM/4;

4 LIMpUHA MTOJIOCHI pe3aHus ckpernepa b = 3,1 Mm;

4 TOJIIIMHA cpe3aeMoro cios 2 = 0,3 m;

4+ xoa(pdunmeHt ckpenepoBanus k. = 0,7;

4 [IPONOIKUTENBHOCTb CMEHBI T =7 u;

4 4uCI0 pabouynx CMEH B CYTKU 1 = 3;

4 yncyo pabouyux aHew ckpernepa B rogy N = 250;

4+ k03(pdULIMEeHT ncnoJb30BaHUA cKpemnepa k,; = 0,8.
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Pewenue.
1. InuHa yyacTKa 3aloJIHEeHMST KOBIIa

1 1 1
tn L L & 1, 00075 0,25 0,01 0,26

Vi %V, W 1 2,9 3 6

=7 IUKIJIOB/4.

3. TomoBas aKcTUTyaTallMOHHAs IPOM3BOUTENBHOCTD CKperepa

Oron=Evke TkyhN = 10-7-0,7-0,8-3-250 = 205800 m%/ron.

3aganue IS CaMOCTOATEbHOIH padoTel. PaccumTath cpemHeromoByiO
SKCILIYaTAllMOHHYIO ITPOM3BOAMTEILHOCTL CKperepa J1-567 mpu BbleMKe
TeCYaHO-TJIMHUCTHIX TIOPO/ OTHEIbHBIMU 3ae3namu: 1) mipu L = 150 m; 2)
npu [ = 200 m; 3) mpm /. = 300 m.

Ilpumep 20. OnipenenuTb CMEHHYIO 9KCIUTyaTallMOHHYIO POU3BOAUTE b~
HocTb Oynpao3epa I-581 mpu paspaboTke necuaHbix nmopoa. [pumeHsiercs
YEeJTHOKOBBIN CTIOCO0 NBMKeHUs OyiIbmo3epa, IpuieM JJIMHA IyTH Harpy-
JKEHHOTO M TIOpOXXHETo Oyibao3epa I = [; = 60 M, a YKJIOH TOBEPXHOCTH
3a60s1 cocTaBisieT 15%.

Hcxonnbie nanHbIe:

4 mupuHa otBaia o6ynbnosepa JI-581 B= 3,5 m;

4 BbICOTa OTBaJIa OyJabao3epa 7 =1 m:

4 CKOPOCTB IBHKEHUS TPY30BOi MaluHbI v, = 0,6 M/c;

4 CKOpOCTb JIBMXKEHUS TIOPOXKHEN MallMHbI v = 1,5 M/c;

4 BpeMs 3alOJIHEHUS OTBaja Oynbao3epa f; = 120 c;

4 BpeMsI Ha TiepeKiiioueHne ckopoctu Ay = 10 c;

4 K02 OUIMEHT PasphIXJIEHUS TOPOIBI ITEPE OTBANIOM kp = 1,2;
4 yroJ 0TKOoca MOopoAbl nepe oTBajioM o = 45° ;

4 K02(DOUIMEHT BIMSAHUSA YKIOHA TOBEPXHOCTH ky = 2,25;

4 K09 GUIMEHT UCTIONIB30BaHUS OyIbI03epa B TeUeHUEe cMeHBI ky = 0,8.
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Pewenue
1. O6beM nopobl Mepes, OTBATOM
2 2
V:Bh :3,5-1 180,
2tgor  2tg45s°

b

2. KoadbdureHT npou3BOIUTEIBHOCTU OyJIbI03€epa

B k_y 2,25 ~19
Yk, 12 7T
3.YHucyo paboyrx LIUKIOB
ve 3600 _ 3600 _ 3600 13,3 K/,
t L 1 60 60
T —+ =+ +t, —+—+120+10
v, v, 0,6 1,5

4. ITpousBoauTebHOCTH OyNbao3epa J1-581
Ocy = WK, Thky = 1,8-13,3-8:1,9-0,8 = 291,1 m%/cmeny.

3aganue 151 CaMOCTOATEIbHOM PadoThl. PaccumTaTh CMEHHYIO OKCILTyaTa-
LIMOHHYIO TIPOU3BOAUTEIBHOCTb Oyibao3epa J-581 mpu pa3zpaboTke mecua-
HO-TJIMHUCTBIX MOpoll. [TpuMeHsieTcs YeTHOKOBBIH coco0 IBUXKEHUS Oyib-
J03epa, MpUuIeM:

1) . = I; = 50 M, yKJIOH OBepXHOCTH 326051 15%;

2) I = Iy = 70 M, yKIJIOH TTOBepXHOCTH 326051 20%;

3) I = Iy = 30 M, yki1oH ioBepxHocTH 326051 10%.

OcranbHble JaHHBIE T€ XK€, YTO U B mpuMepe 19.

Ilpumep 21.

PaccunTaTh TEXHUYECKYIO TPOU3BOANUTEIBHOCTD JICHTOYHOTO KOHBelepa
KJIK-800 mpu TpaHCHOPTUPOBAHUU CKAJIBHOW TOPHOI MOPOABI, 00Iaaat0-
TIeif HACBITTHOM TUTOTHOCTRIO p = 1,6 T/M3 , YToJ1 TToJbeMa KOHBeepa cocTa-
BisieT 12°.

WcxonHbie JaHHbIE:

4 MpuHa JeHTbl B = 1,2 M;

4 CKOpPOCTH ABVKCHUS JICHTHI v = 2,58 M/C;

4 K03(DOULIMEHT, 3aBUCSIIUIA OT yIJIa 0OTKOCa MaTepuasa Ha JICHTE U yIjia

HaKJIOHA POJIMKOB, k = 365;
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4 K03(pOULMEHT, 3aBUCAIINI OT yIJIa ITogbeMa KOHBEMEepHON YCTaHOB-
ku, k1 =0,92.

Pewenue.
ITpon3BoaUTENBLHOCTh KOHBEEpa

0, = Bvpkk; = 1,2%2,58-1,6-365-0,92 = 1996 1/u.

3aganue A CaMOCTOSITENIbHOI padoThl. PaccumTaTh TTPOM3BOAUTEINb-

HOCTb JieHTouHOTrO KoHBelepa KJIZK-800 mpu TpaHCTIOPTUPOBAaHUM CKaJlb-
HOW FTOPHOW MOPOJBI:

Dmpup=1,4 1/M° , KOHBeiiep pacroNokeH TOPU3OHTAIBHO;
2)ynpu p = 1,8 1/M° , yron nmoasema KoHpeitepa 10°;

3)mpup =2 1/M% , yroin nmoapema KoHBeitepa 14°.
OcrasibHbIe JaHHbBIE T€ XX€, 4TO U B puMepe 20.

Ipumep 22.
[MpousBecTn pacueT 3KCIUTyaTallMOHHOW TMPOU3BOAUTENIBHOCTA THUAPO-

TpaHCIIOpTa IIpH CICAYIOIMINX TOPHOTCXHUYCCKHUX YCJIOBUAX pa3pa60TKI/I:

4 BbICOTA 32004 5 M;

4 Tpou3BoAMTEHLHOCTH 3eMiiecoca 3T M-3M mo nopone vy = 4000 m /4;

4 Pa3HOCTb OTMETOK OCH 3eMJIECOCa U BBIIyCKA MyJIbITbl Ha oTBajie H| = 80 Mm;

4 Pa3HOCTb OTMETOK OCH 3eMJIECOCA Y TOPU30HTA ITYJIbITHI B 3yMIipe A, = 30 m;

4 [OTepU Hamopa Ha BcachIBaloLeM Tpyoomnposoae Hy = 2M;

4 octaToyHbIN Hanop Hyer = 1 M;

4 rotepu Harmopa Ha 1 M myserioBona i = 0,062;

4 [uHa ruapoTtpaHcnoptupoBanus L = 1000 m;

4 yIenbHBIN pacxo] BOABI HA Pa3MbIB U TPAHCIIOPTUPOBaHUE 1 M TTOpo-
JIBI TIPH BBICOTE 326051 5 M ¢ = 6 M3/M° ;

4 yIeabHBIN Bec moponsl Yy = 1,8 H/M3;

4 nopucTocTh nopoasl m = 0,4;

4 yIEeIbHBIN BEC MyIbIBl Yy = 1,1 H/M3 ;

4 [IPOAOJIKUTENBHOCTb CMEHBI 1T = 8 u:

4 K03(pOUIIMEHT UCITOTB30BaHUS TUPOTPAHCIIOPTA B TEUCHUE CMEHBI
ky =0,98.

Pewienue.
1. IToTepu Hanopa Mo AJIVMHE MyJIbIOBOIA

H; = Li; =1000-0,062 = 62 m.
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2. KoaddunueHT Hamnopa 3emiecoca

’Yr _Y_r 138_%
h=— - 2002,
%-1 18-l

3. Hamop a1 co3naHust HEOOXOAMMOTO AaBJIEHUST B TpyOONpoBoae

H=H, + Hy+ Hy + 0,1H, + Hy +Ho =
=80+30+62+0,162+2+1=1542m.

4. Hanop 3emMiecoca
H3 = H(1-0,25k) = 154,2(1-0,25-0,2) = 146,3 m.
5. IIpoM3BOAUTENBHOCTD OTHOTO 3eMJlecoca
0,= Vy(1—m + q) = 400(12—0,4 + 6) = 2640 M°/u.
6. OKcIITyaTallMOHHas TIPOM3BOINTEIBHOCTD 3eMIlecoca
Ocn = Q-+ Tk = 2640-8-0,98 = 20700 m°/cmeny.

3agaHue A CAMOCTOATEIbHOI PadoThl. PaccunTaTh SKCILTyaTaIlMOHHYIO
MPOU3BOIUTENBHOCTb TUAPOTPAHCTIOPTA C UCTIOIb30BAHUEM 3eMJIECOCa:

1) 3TM-1M, V,, = 140 m/u, H, = 37 m;

2) 12113YM, ¥, = 160 M¥/u, H = 54 m;

3) 20P-11M, ¥, = 325 M3/, Hy = 56 M

MPU YCIOBUSIX Pa3pabOTKU, MPUBEAEHHBIX B TpuMepe 21.

Ilpumep 23.

PaccuuTaTh NpoAaoKUTETbHOCTD peiica TOKOMOTUBOCOCTaBa, COCTOSIIE-
ro u3 tarooro arperata [19-2M c n = 10 nymnkapamu 2BC-105. U3BecTHO,
YTO CPEAHEB3BEIlIEHHAS JIMHA TPy30MoTOKa L = 1 KM, YKMCJIO 3KCKaBaTOpP-
HBIX OJIOKOB Ha (ppoHTE paboT B Kapbepe ng = 1; Ha MOTrpy3Ke B30PBAHHOM
MOPObI UCIOb3yeTcs 3kcKaBatop DKI-8.

WcxonHbie JaHHbIE:
4 TeXHUYeCcKasl IIPON3BOIUTEIIEHOCTE 5KcKaBaTopa DKI-8H Q= 3000 1/4;
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4 rpy3onoabeMHOCTb ogHoro aymmkapa 2BC-105 = 105 T;

4 Ipy30MOABEMHOCTh MOTOPHBIX AYMIIKAPOB TSITOBOro arperara [19-2M
G, =90T;

4 JUIMHA ITyTA OT OOMEHHOTO MTyHKTa 10 pabodero ropu3oHTa Ly= 0,2 KM;

4 [UIMHA TIyTH Ha paboyeM TOPU3OHTE Ly = 2 KM;

4 CKOPOCTb IBVDKEHUST COCTaBa IO COENMHUTEIBHBIM TYTSIM Vo= 20 KM/4;

4 CKOPOCTb JIBUKEHMSI COCTaBa 110 3a00MHBIM TyTAM Vg, = 20 KM/,

4 CKOpOCTb JIBMXKEHUS IPykEHOTO Toe3na v = 30 Km/d;

4 CKOpOCTH JIBUXKEHUS TIOPOKHETO 1moe3na vy = 40 km/u;

4 BpeMs Ha XKeJIe3HOIOPOXKHYIO CBSI3b IPU aBTOOI0KUpOBKe T = 0;

4 TIPOIOJIKUTENLHOCTD PA3rPy3Ku BaroHa #, = 0,03 u.

Pewenue.
1. Bpems miorpy3ku coctaBa

_nG+G, 10-105+90
0, 3000

0,384

I

2. [TpopomXUTEeTLHOCTS OOMEHA TTOE30B MPU OTHOKOJICHOM TIYTH:

L, 0,5L .
fo=on| 2 222 o0 92,05°20 6110,
v v 20 20

3. HpOI[OIDKI/ITeJ'II)HOCTI) peﬁca JIOKOMOTHMBOCOCTaBa

L) L T00440)

+0,38+0,12+0,03=0,94.
P ViVa 30-40

3agaHue 11 CaMOCTOATEIbHOI padoThl. McIoab3ys yCIIOBUSI IpuUMepa
22, paccuuTaTh MPOJOJXKUTEIbHOCTh peiica JIOKOMOTUBOCOCTABA,
COCTOSIIIETO U3:

1) TaroBoro arperata I19-2M c 8 nymnkapamu 2BC-105, norpyska ocy-
1ecTBisieTcss aKckaBaTopom DKI-8U;

2) taroBoro arperata [19-2M ¢ 10 nymnkapamu 2BC-105, norpyska ocy-
mecTBisieTcst akckaBaTopom DKI'-12,5; Op = 3800 1/4;

3) Tarosoro arperata OI19-1 (G = 80 1) ¢ Bocembio nymrnkapamu BC-145
(G =145 1), morpy3ka TOPHOIl MacChl OCYIICCTBIISIETCS 3KCKaBaTOPOM
OKT-12,5.
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ITlpumep 24. 4. HeobxoaumMoe 4uciio JOKOMOTUBOCOCTABOB B IPY30IIOTOKE
YCTaHOBUTH 3KCITTYaTAIMOHHYIO TTPOU3BOIUTENBHOCTD IOKOMOTHUBOCO-
CTaBa B CMEHY W MOTPeOHOCTh B TATOBBIX arperatax [19-2M u mymrikapax N —k ﬂ -1 lﬁ —6.9~7
2BC-105, eciu rpy3oo6oport Kapbepa Q = 16000 T/cM, pyKOBOISILINIA YKIOH ¢ PNl ’ 3,5 ’ )
MyTH BbE3IHOM TPAHILIEN iy = 40°/00, a pamyc KpuBoit R = 300 M. :
Hcxonnbie JaHHBIE: 5. Heobxoaumoe 4rciio BATOHOB B COCTaBe
4 Bec Tarosoro arperara [19-2M P = 368 t; 1
4+ xoa(pdunmeHt Tapsl gymnkapa 2BC-105 &, = 0,43: n= ka — 1,1-16000 =6,9 ~ 7 BArOHOB.

4 OCHOBHOE YAEJIbHOE COMPOTUBICHMUE NBVKEHUIO TOe37a Ha MpPsSIMOM GNp 105-24
TOPU3OHTAJILHOM yJacTke TyTu g = 3 H/xH;

4 [OIMOJHUTE/IHOE YAETIbHOE COMpPOTUBICHUE OT YKIOHA ; = i, = 40
H/xH; 6. OG11I€€ YMCIIO BATOHOB
4 IOTIOJIHUTEJIbHOE YIEJbHOE COIMPOTUBJICHUE Ha KPUBOJWHEWHBIX
yyactkax o, =700/300 = 2,3 H/xH; Ny=N, #n=7-7 =49 BaroHos.
4 [IOTIOJIHUTENILHOE COMPOTHUBIICHUE NTPY TPOTaHUU TOe31a Wy, = 4 H/KH
4+ Koo(bPuuMenT cuenaeHud kg = 0.2; 7. IIpon3BOAUTENBHOCTD JIOKOMOTHBOCOCTABA B CMEHY
4 TIPOIOJIKUTENBHOCTD pefica Ty, = 2 4,
4 [UTUTEJIbHOCTh paboyero BpeMeHu 3a cMeHy 7. = 7 u; Qe = Np1 ng = 3,5786,6 = 2753,1 t/cm.
4 K03 GHUIMEHT HEPABHOMEPHOCTH PabOThI TpaHcmopTa Ay p= 1,1;
4+ K03 PULMEHT pe3epBa JOKOMOTHBA kp = 1,1; 3amanue I CaMOCTOATENbHOM padoTbl. [Ipy cyTouHOM Tpy30000pOTE
4 kK03(pdDULIMEHT pe3epBa BATOHOB kp1 =1,1; kapbepa O = 18000 T/cM, pyKOBOASIIEM YKIIOHE TTYTU BHE3MHOU TpaHIIIEH
4 K03 DUIMEHT UCTIOTB30BaHMST TOKOMOTHUBOCOCTABOB B CMEHY Ky = 1. ip= 40°/,, ¥ pamuyca KpuBoii R = 300 M OIpeaeuTh SKCILIYaTallHOHHYIO
MPOU3BOAUTEIBHOCTh TOKOMOTUBOCOCTAaBa B CMEHY U MOTPEOHOCTH B:
Pewenue. 1) TaroBeix arperatax [IM-2M u nqymmikapax 2 BC-105;
1. Ipy3onoabeMHOCTb TTOe3/1a 2) taroBbIx arperatax [19-2M u gymmkapax 2BC-180;
3) TaroBeix arperatax OI1D-1 u gymmnkapax 2 BC-105.
G P, 10004, 1= 368 1000-0,2-10 _11=786.6
"= I+k | 0,0, +0, + 0, 1+ 0,43\ 3+40+2,3+4 - Ilpumep 25. Onpenenutb NPONMyCKHYIO CIIOCOOHOCTh OJHOITYTHOTO Tepe-
TOHA, OOOPYIOBAHHOTO XE3JI0BOU CBS3bIO, €CIU JJIMHA OrPaHUYMBAIOIIETO
neperoHa Ly = 2,5 k.
2. Yucno peiicoB 0OTHOTO JIOKOMOTUBOCOCTABA B CMEHY
Hcxonnbie 1anHbIE:
N; = I = 7 =3,5 pelica. 4 pacyeTHasi CKOpPOCTb JBWXKEHHUS MOe3[Ja MO IEeperoHy B TPy30BOM
T, 2 HampasieHnu vr = 30 km/4;
4 CKOPOCTb IBUXKEHUS MOE3/a MO MEPETOHY B MOPOXHIKOBOM HaIlpaBJie-
3. Yucno peiicoB BceX JIOKOMOTMBOCOCTABOB B CMEHY HUU vy = 35 KM/4;
4 BpeMs cHomeHus 7= 0,08 u;
= kus0 = 1116000 =22,4 ~ 24 peiica. 4 I[IPOIOJIKUTETLHOCTE CMEHBI T, = 7 .

*nG 786,6
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Ihasa 11. [Ipumepsvt pacuema mexHoaoeu4ecKkux napamempos npou3800CMEeHHbIX NPOUECccos8

HpOHYCKHaH CMOCOOHOCTD IICperoHa 1npu paBHOMepHOfI mogaydyc 1moe3gon

L, _ 7 o
N= L., L. =725 L 25 =22,6 =~ 23 mapbl MOE3I0B B CMEHY.

V. vu+2t 30 35+2-0,08

3ajganue i CaMOCTOATEIbHON PadoThl. PaccuMTaTth MPOIYCKHYIO CIIO-
COOHOCTb OrpaHUYMBAIOIIETO OJHOIYTHOTO MepPeroHa, 000py10BaHHOTO aB-
TOMATUYECKOM CBSI3bIO, €CJIN JUIMHA OrPaHUYMBAIOLIETO MeperoHa: 1) Ly =2
KM: 2) Ly =23 km; 3) L; = 3 km.

Ilpumep 26. OmpenennTh 3KCIUTyaTAIIMOHHYIO TTPON3BOINTEIBEHOCTD aB-
TocamocBasia benA3-549, paboTarolero B KOMIUIEKCE € 9KCKABaTOPOM
OKI'-12,5, n1 HeoOXoAUMBIl MapK aBTOMAIIWH AJIs1 OECIIPEPLIBHOTO 00CTY-
>KMBaHMSI OMHOTO 3KcKaBatopa OKI-12,5.

Hcxonnbie JaHHBIE:

4 ITPOM3BOANTENILHOCTD 9KcKaBaTopa DKI'-12,5 Ha morpyske Q= 750 M /g

4 Tpy30IOIBEMHOCTE aBTOCaMocBaia benA3-549 G =75 T;

4 BMECTHMOCTb Ky30Ba aBTocaMocBaia benA3-549 E,= 41 m®:

4 K03(POULMEHT UCHOJIB30BaHUS TPY30HO0ABEMHOCTH Ak = (,9;

4 UIMTEbHOCTb CMeHbl 1= 7 u;

4+ Bpems pasrpy3ku benA3-549 7, = 0,02 u;

4 BpeMs MaHeBpoB benA3-549 £, = 0,05 u:

4+ [UIMHA ITYyTH B TPY30BOM HampaBieHun Lpp= 2,5 KM;

4 [UTMHA ITyTH B TIOPOXKHAKOBOM HAMpPaBIeHUN Lyop = 2,5 KM;

4 CpelHETEXHUYECKas CKOPOCTh aBTOCAMOCBaIa C rpy3oM Vi, = 20 km/u;

4 CpemHETEXHHUYECKash CKOPOCTh MOPOXKHETo aBrocamocBaga Vg, = 30
KM/;

4 K05bGOULMEHT, YYUTHIBAIOIINI Pa3rOH U TOPMOXKEHUE aBTOCAMOCBA-

na kp=1,1.
Pewenue.
1. Bpems norpysku aBTocamocBaia benA3-549
E 41
tn :—32—20,05‘1.
0 750
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2. Bpemsi ABUXXEHUS TPYXKEHOTO aBTOCaMocBaia

L
ty=—k = 2311 014w
Vo © 20
3. BpeMs IBUKEHUS MOPOKHETO aBTOCAMOCBaja

Ll‘lO
toop = ——k = 231 120,094,

Viw " 30
4. IIponoXUTEIbHOCTD pelica
Ip =ty T Iy + bp + tyopt 5 = 0,05 + 0,02 + 0,14 + 0,09 + 0,05 = 0,35 u.

5. Yucno peiicoB B yac

11
LI S Y
T T 035

6. DKcIuTyaTallMOHHAsT TPOU3BOAUTEILHOCTh aBTOCAMOCBAJIA
Qey = Gnk,T=75-2,9-0,9-7 = 1370 m°/cMeny.

7. Yucno aBrocaMmocBaiioB benA3-549, HeoOXoaUMMBIX IJISI OOCTYKUBA-
HUS dKckaBaTopa DKI'-12,5,

~
(=]

ol 033
t, 0,05

=7 aBTOCAaMOCBAJIOB.

3ananue A1 caMOCTOATEbHOM PadoThl. PaccunTaTh 3KCITTyaTaIlMOHHYIO
MPOU3BOJUTEIBHOCTh AaBTOCAMOCBAJIA, Pa0OTAIOIIETO B KOMILIEKCE C 9KCKa-
BaTopoM DKI-12,5, u HeoOXomuMbI MapK MallvH I OECIPEPBIBHOTO
o0cy>kruBaHUs OAHOTrO 3KckaBaTopa OKI'-12,5:

1)BenA3-540 (G= 40T, E, =21 M°):

2) BenA3-7519 (G = 1101, E, = 44 M%);

3) benA3-7521 (G= 1801, E, = 90 M®).

CocCTaBUTH IIPOrpaMMYy TSI pacueTa IMPON3BOAUTEIILHOCTI aBTOCAMOCBA-
Ja Ha DBM.
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ITlpumep 27. Paccunutath HEOOXOAMMBIN MapK aBTocaMocBaioB benA3-540, 3. Bpems nukia
obecreunBalorx rpy30000poT kapbepa Wp,=150000 T/cyT, ipu ycioBuu:
4 IPOU3BOAUTEIHLHOCTH aBTOcaMocBaia bernA3-540 Q. = 1500 t/cyT; W=ttt Tty +5=50+40+25+16,6=131,6c.
4+ K03(pDUIIMEHT TEXHUIECKOM TOTOBHOCTHU aBTocaMocBana k; = 0,8;
4+ ko3(pdunreHT paboTel aBTOTpaHCcHopTa ky =1,1; 4. Yucino UMKIIoB B 4ac
4 pexxuM pabOTHI Kapbepa — TPU CMEHBI B CYTKH Hgy = 3. 3600 3600
n=——=——=273uuKkna
Pewenue. t, 1316
1. Pabouwnii mapk aBTOCaMOCBaJIOB
Wk, 150000-1,1 5. YacoBasd Mpon3BOANUTEIBHOCTh CKUIIA

. _Q 500.3 =3,7 = 4 MalIMHBL.
o Mo 0= Enk,=2727,3-1=738,6 M%/u.
2. AHBeHTapHBIN MTapK aBTOCAMOCBAJIOB

3ananue 1j1s1 CaMOCTOATEIbHO# padoThl. PaccunTaTh 4acoBYIO POU3BOIM -

N, = ﬂ — 3,7 =4,6 ~ 5 MaIIuH. TebHOCTh CKUITOBOM yctaHoBKM CHK-40, pacrionoxeHHO! Ha HepaboueM
k. 0,8 0opTy Kapbepa, Ipu JUTMHE Tpacchl noabeMHuuka: 1) L= 140 m; 2) L =180 m;
3) L =200 m.
3ajaHue A1l CaMOCTOATENIbHOI padoTel. PaccumTarh HEOOXOaMMOE YUCIIO
aBTocamocBajioB benA3-540, obecrieuuBalolIMX CYTOYHBIA Tpy30000pOT IIpumep 29. PaccunTaTh BHICOTY HAKJIOHHOI YaCcTH KOJICHIATOTO PYIOC-
kapbepa: 1) Wy, = 100000 t/cyT; 2) W;o= 120000 1/cyT; 3) Wio= 200000 T/CyT. mycKa Npu Neperycke pyaIHbIX KycKoB cpenHeir Maccoit m = 100 kr. [1pu na-
JIEHUU Ha TUTUTY KyCKOB pynbl Maccoil M = 300 Kr mpoucxonuT ux apobJie-
Ilpumep 28. OnipenenuTh 4aCOBYIO TPOU3BOIUTEIBHOCTh CKUITOBOM yCTa- HUE JI0 CTeNeHu n = 4.
HoBkM CHK-40, pacroyioxkeHHO# Ha HepaboueM OOpTy Kapbepa, eClu:
4 BMectuMocTh ckuna E, = 27 M%; Hcxoanbie nannble:
4 uiMHa Tpacchl noabeMHuka L = 100 m; 4 TUIOTHOCTB KyCKOB pyasl p = 3000 KF/MS;
4 CKOpPOCTh TTOIbeMa TPYKEHOTo CKuTa v.= 4 M/c; 4 TIpeies IPOYHOCTH TIPH CXKATUH Gey.= 55-10° TTa;
4 CKOPOCTB IBMKEHUST TTIOPOXKHETO CKMIA Vy = 6 M/C; 4 Moxyiib yrpyroctu E = 098-10'ITa;
4 BpeMs norpysku #; = 50 c; 4 yroJ HaKJIOHHOM yacTu pyaocmnycka o = 40°;
4 BpeMs pasrpysku #, = 40 c. 4+ koabduimeHT TpeHust k = 0,67;
4 K03(POULMEHT MTPOU3BOAUTENBHOCTU cKUNA k, = 1 Pewienue.
Pewenue. 1. KoadduiueHT ConpoTUBIEHUS ABMKEHUIO
1. BpeMs ABMXKEHUS CKUMA C TPy30M
p oL _100_ o = +/1—ketga =/1-0,67ctgd0° = 0,45.
Yy 4
2. Bpems xonoctoro xona 2. BricoTa HAKJIOHHOM 4acTH PyIOCITyCKa
=219 660, PP L VL
W 2ulg  2-0,45%-9,8 ’
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3aganue ISl CAMOCTOATENBbHOI PpadoThl. OTIpeIeTNTh BHICOTY HAKIIOHHOM
YaCTHW KOJEHYATOTO PyIOCITycKa ITPH TePerycKe pyaIHBIX KyCKOB:

1) mpu m =8 xr, M = 300 kr; n = 2;

2) ipu m = 6 kr, M =75 KT, n = 3;

3) npu m = 12 x, M = 400 kT, n = 4.

Ilpumep 30. OnipeaennTh BMECTUMOCTD OTBAJIBHOTO TYMUWKAa MpU paboTe
aKckaBaTopa DKI'-8, ecnu:

4+ panuyc yepraHus 9kckaBatopa OKI'-8U Ha ypoBHE CTOSHHSA Ry y = 12 M;

4 paaumyc pasrpysku R, = 15,6 M;

4 BoIcoTa otBana H, = 30 m;

4 [UTMHA OTBaJIbHOTO Tynuka Ly = 2000 m;

4 [UTMHA TIprueMHoro OyHkepa ly = 20 M.

Pewenue.
1. IIar mrepeyKIagKy myTei

2 2
z =,/Ri_y—%6 +Rp=,/122 —% +15,6=222 m.

2. BMeCTUMOCTb OTBaJIbHOTO TynUKa

Vo =z Hy L, = 22,2:30-2000 = 1332000 m°.

3ananue I CaMOCTOATENbHOH PadoThl. OTpenesuTh BMECTUMOCTh
OTBaJIbHOTO TyMUKa MpU paboTe SKCKaBaTopa:

1) OKT-5 (Ryy = 11,2 M, R, = 13,6 m);

2) OKT-12,5 (Ryy = 14,8 M, Ry, = 19.9 m);

3) OKT-20 (Ryy =16 M. R, = 19,6 m).

Ilpumep 31. Paccuntath CyTOUHYIO MMPUEMHYIO CITOCOOHOCTb OTBAJIbHOTO
TYNKa, 00OPYAOBAHHOTO TIOMl PA3rpy3Ky KeJIEe3HOMOPOKHBIX COCTABOB, IO
YCJIOBUSIM TPAHCITOPTUPOBAHMSI TIPU CJICAYIONINX TaHHBIX:

4 BMecTHMOCTb cocTaBa ng = 300 M ;

4 [IPOIOIKUTENBHOCTh PAOOTHI OTBAJIBHOTO TYMUKA B CYyTKU T, =21 u;

4+ Ko3(duIMeHT HEPaBHOMEPHOCTH PabOTHI OTBaIBHOTO Tymnuka f= 0,9;

4 [JIMHA OTBAJIBHOTO Tynuka L = 2 KM;

4 Cpe/Hssl CKOPOCTb JIBUXKEHMS TTOE3/1A 10 OTBATLHBIM Y TAM Vep = 15 KM/4;

4 BpeMms oomeHa 1roe3aoB T = 0,08 u;
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4 BpeMs pa3rpy3ku ogHoro aymnkapa ¢t = 0,03 4.
4 Y1CJIO MYMITKApOB B 1oe3/e #n = 7.

Pewenue.
1. ITpomOTKUTETBHOCTH OOMEHA TTOE3/I0B

2L, +r=2+0,08 =0,35u.
Vep 15

t =

2. I[IponomKnuTebHOCTh Pa3rpy3Ku COCTaBa
th=tm=10,037=0,214.

3. IlpueMHasg cnocOOHOCTh OTBAJIBHOTO TYIIMKA

yoo STy 0921
f,+1,  035+0,21

-300=10125 m*/cyr.

3ananue 11 caMOCTOATENBbHOI PadoThl. OTIpeneNTh CYyTOUHYIO TIPUEM-

HYIO CITOCOGHOCTB Pa3rpy304HOrO XKeJIe3HOTOPOXHOTO TYIUKa MPu:

1) ng =350 M°;
2) ng =400 M° ;
3) ng =500 M°.

Ipumep 32.
OrnpenenTh JUIMHY OTBAJIBHOTO YCTYTIa M MX YKMCJIO TIPU paboTe Ha OTBa-

Je Tpex OynabnoszepoB JI-585 (n0 = 3) NMpOM3BOAUTENHLHOCTBHIO KaXKIbIi
Ocy= 1100 M3/CMeHy. Pasrpyska ropHbIX MOpOJA OCYILECTBJISIETCS aBTOCA-
MocBasiamu benA3-540.

Hcxonnbie 1anHbIe:

4 BMeCTUMOCTB Ky30Ba BenA3-540 E, = 15 m%;

4 muprHa Ky3oBa benA3-540 b = 3,5 m;

4 KO02(DdUILMEHT KpaTHOCTU pa3rpy3ku k = 1,5;

4 06BEM BCKPBIIIHOTO rpy3omnoTtoka W= 2000 M /cMeHy.

Pewenue.
1. Yucio oTBajbHBIX Y4aCTKOB
w 2000

_ - —0,61~1 .
0. 31100 YHACTOK
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2. ITpuemHas cmtocoOHOCTh 1 M JJIMHBI OTBajIa

_Ek _1515
b 35

Vv =6,4M".

3. InvHa OTBAJILHOTO y4acTKa

L= Qo 1100 _,0n
vV

6,4

3aganne I CaMOCTOATENbHOI padorhl. OTpefeuTh YMCIO OTBATBHBIX
YUYaCTKOB M WX MapameTpsl pu paboTe Ha oTBajie Tpex Oyabno3epos J-585
(Qcy = 1100 M3/CMeHy). Pasrpy3ka nmopon ocylilecTBisieTcsl aBTocaMocBaa-
MU

1) benJI 3-548 (E, = 11 m, b= 3,8 m):

2) benA3-549 (E; =42 M, b=4,9 m);

3) benA3-7519 (E, =44 M, b= 6,1 m).

Ihaea 12

MPUMEP KYPCOBO! PABOTBI IO TEXHOJIOTUYECKUM
ITPOIIECCAM OTKPBITBIX TOPHBIX PABOT

3ananue
PaC‘II/ITaTI) nmapamMeTpbl IMpoOLECCOB I[06LI‘IHOI‘O TEXHOJOTNYECCKOIo
MOTOKA Ha Kapbepe.

CopepxaHue NOSCHATEIbHOM 3aNHMCKH:

I. McxonHble naHHEIE.

I1. Pacuer mapamMeTpOB BBIEMOYHO-TIOTPY30YHOIO MPOLIECCA U COCTaBJIe-
HHUe macrnopra 3a0041.

I11. PacueTr mapametpoB bBP mno sHepreTnyeckoil TEOpUM U COCTaBICHUE
nacriopta bBP.

IV. Pacuer TpaHcmopTa ¥ mapamMeTpoB TPAHCIIOPTHBIX KOMMYHUKAIIUA
TPY30I0TOKA.

V. PacueT 3HepromnoriaomeHus No MpoLeccaM U B LEJIOM IO TEXHOJOTU-
YECKOMY MOTOKY.

VI. Jlutepatypa.

1. Ucxonnblie nanHbIe:

4 HaMEHOBAHUE TEXHOJIOTMYECKOTO IMOTOKA .. .......... JIOOBITHOI;
4 HalMEHOBaHME 1 CBOMCTBA TOPHOM MOPOABI .. .......... TMECYaHUK;
4 Tpefes MPOYHOCTUA HA CKATUE ..o v v v e ... Gex = 976 10° Ia;
4 [UIOTHOCTb TOPHOM MOPOABL . v oo v v ee e eeean.. p = 2540 Kr/MS;
4 TPEIUIMHOBATOCTh TOPHOW MOPOIBL . . oo v veeeenn .. doy = 0,6 M;
4 MOIYJIb YIIPYTOCTH .+ ot et eeteee e eeeeeeeeeanns E=1,09-10" Ta;
4 BBIEMOYHO-TIOTPY30YHOE OOOPYAOBAHUE .. ..o vvvnnn... OKI-4;
4 BUI TPAHCIIOPTA © oo vvetee e eeee e eeeeeeananns aBTOMOOWJIbHBI
4 JUTMHA TPY3OTOTOKA « v v vt e e et eet et eeeaeeeenenns Ly =1,5km.
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I1. Pacyet napaMeTpoB BbIeMOYHO-TIOTPY304HOTO MPOIECCA U COCTABJIEHHE
nacnopra 3aoos.

1. ITapamerpnt DKI-4:

4 BMECTUMOCTD KOBIIIA ..eeeeveeeeeeeeeeeeeiiiiiiiiineeeeneeeeeeeeeeeaeenss E =4m5
4 Paguyc yepraHust Ha YPOBHE CTOSTHUS ..........eevvvennnnnn.. Ryy= 11,2 M;
4 MakCcUMabHbBIA PATUYC YEPHAHUS ....ccvvveeeeeeeennnnnnn. Ry hax = 15,5 M;
4 MakcuMaabHAS BBICOTA YEPTIAHUS ...eeeeeeereeennnnnnnnnnnns Hy ax =11 m;
4 MakcUMaJIbHBIA PAINYC PASTPY3KU  cevvvvvrennniaeeaaanans Rp max = 13,6 m;
4 IIponoIDKUTENBHOCTD PAOOYETO LIUKIIA ..eovvenerneenneneeannnnens n=25c.

2. ITpon3BoAMTEILHOCTh OJJHOKOBHIOBOTO 3KcKaBaTopa DKI'-4:
1) TeopeTnyecKasi POU3BOINUTEIBHOCTD (MS/4)
Qlt =EK'V,

IOe vV — YKUCiIo pabounx IUKIIOB B yac (1/9)

,_ 3600 _3600
, 25

10

=144 47!,

0y =4-144 = 576 M%/u;

2) TexHIYeCKast TIPOM3BOIUTEILHOCTD (M°/4)

kH
Qz _Qn 'ka _er '(k_pJ’

rae k, — KoaPUImeHT s3KcKaBalluu;
ky — ko3 duUUMEeHT HAMOJHEHUS KOBIIA MEXaHWYECKOW JIOMMaToi

(ky=1);
kp — KO GULIMEHT pa3pbIXJIEHUs OPOAbI B KOBIIE (k,= 1,4)

1
=576
0-576( ),

]

j:41 1,3~411 M3 /4;
3) SKCIUTYTAllMOHHAS TIPOM3BOIUTEIHOCTD B CMEHY (M°/CMeHY)
Ocv= O Tky,
rae T — AIUTeTbHOCTh CMeHBI (7= § 4acoB);
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kI/I — KOS(I)(I)I/I]_[I/ICHT HCITIOJIb30OBAHUA JSKCKaBaTOopa B TCUCHUC CMCHBI
(ky=0,7);

Ocy= 4-118:0,7=2301,6=2300 M3 /cMeny;
4) SKCIUTYTALMOHHAS] IPOU3BOINTENIBHOCTD B CYTKH (M/CYTKN)
Ocyr= Qemn,s
re 1 — YUCI0 pabouyux CMEH B CYTKU (n =3);
Ocyr= 2300-3 = 6900 M%/cy;
5) SKCILTYTAaLMOHHAsI TPOM3BOAUTEIBHOCTD B rof (M°/ro)
Or = OcyrN,

roe N — 9ncio pabounx JHEH 3KCKaBaTopa B TOAY C YIYETOM IUIAHOBEIX ITPO-
ctoeB Ha peMoHT (N = 305 nHeil);

0r=6900-305 = 2104500 =~ 2,1 mH M3/rox.

3. ITapameTpsi 32004:

4 BBICOTA YCTYITA . ..ceeeeeerrrrrenennaaeeeeeeeeeersssnnennaaeeaeeesessssssnnnnnnnnns h=15m;
4 YTOJT OTKOCA YCTYITA .uueeeeeeeeeriivieninnaaeeeeeeeeeessssnnnnnaaeaaaeasesennes o = 80°;
4 0e30ITacHOE PACCTOSIHUE OT BEPXHEN OPOBKM......uuuuneeeeeeeennnns c=5Mm;
4 KO3(hGUIMEHT PasphIXJIEHUS TOPHOI MOPOIbI B pasBae......k, = 1,3;
4 BBICOTA pa3Bajia OT MEPBOTO Psifia CKBAXUH........... hp=1-Hy max= 11m;
4 KOJMYECTBO 3aXO/I0K 9KCKABATOPA B PABBATIE ......vvvvreerrnernnennsn. n =4

4 paccTosiHMe OT MacCOBOTO B3pbIBa 0 OXpaHsieMoro oobekTa .. L=1000 M.

Pe3ynbraTel pacyeToB MapamMeTpOB BHIEMOYHO-TIOTPY30YHOTO TTporiecca
npeacTaBiaeHbl Ha puc. 12. 1.

II1. Pacuer napamerpoB BBP no snepreTudeckoii Teopun 1 cOCTaBJIeHNE
nacnopta BBP.

1. upuHa KoBIa

B=12-3E_=12-4=19m.
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A
3~
L~

80° P

LLUULIULULLLDS

u Puc.12.1. Nacnopt 3a60s Mexa-
+ HIYECKolt nonarbl

W

2. HeoOXomuMeIit cOCTaB TOPHOM MACChI IO KPYITHOCTH T 9KCKaBaTopa

B 19 ho9m
@~ 65 65

3. HeobxonuMasi cteneHb Apo0IeHUs MaccruBa

4. KoadpuumeHT AMHaMUYHOCTY UIA TOpoasl k= 1,04 (maba. 2.9).

5. VnenbHas aHeprus A1podJeHusl B HEOOXOAUMOM CTENeHU

g 02000k | 012(97610°) 1,04

122,07=17919,97 ~17920 JIxx/M>.
ap 2.E 21,0910 s el
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6. YnenbHast aHeprust HOPMHUPOBAHUST pa3Bajia, HEOOXOIUMOTO O TEXHO-
JIOTUU

P 24,

0 — HavajbHasi CKOPOCTh ABMXEHUSI TOPHOI MACChI IIPU B3PbIBE
(0 =10 m/c);

2, 5+15-ctg80° )(151,3-11
A0 20) 13O e

P 211

7. PacueTHbIl yneabHbIN pacxon BB mist BEITTOMTHEHUST TEXHOJIOTUIECKUX
yeroBuii (kr/m%)

N— Ko03GhGULMEHT MOJIE3HOTO UCToab30BaHusl 3Hepruu BB (n= 0,05),
tunt BB — rpammonur 50/50-B;
Fpp — nosHas uneanbHas padbora B3pbiBa (Fgg= 3524000 Ix/KkT);

_17920+74168 _
0,05-3524000

0,52 xr/m3.
8. JIuHMS COTTPOTUBIICHUS TI0 TIOMOIIBE (M)
W=c+h-ctgo. = 5+15-ctg80° = 7,6=8 M.
9. PaccrosiHUe MeXTy CKBaXKUHAMM (M)
a=W0,85=280,85=6,8 = 7m.

10. PaccTosiHue Mexmy psnamu(M)

b=W=8wm.
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Ihasa 12. [Ipumep Kypcosoii pabomvL nO MEXHOAOLUHECKUM HPOUECCAM OMKPbIMbIX 20PHBIX Pabom

11. Inuna nepedypa
Iy=10,5¢-W=10,50,52-8 = 2,08 = 2 m.
12. lnimHa CKBaXKUHBI
Iexs = htl;=15+2 =17 m.

13. MuHnManbpHas BeJIMYnHa 3a00MKN

14. MakcuMasibHas JUIMHA 3apsiaa
bap = lexg — = 17-2=15m.
15. Macca 3apsina B CKBaXKHe
P=aWhq=728150,52=436,8 = 437 xt.

16. duametp 3apsiaa (M)

rIe A — IIOTHOCTB 3apsikaHust (A = 930 kr/m°);

d =2 izO,l%zO,ZM.
3 31415930

17. AnaMeTp CKBaXUH dgyp > dy; doyg = 0,2 M

CreioBaTeIbHO, IUAMETP CKBaXXMHBI COOTBETCTBYET AMAMETPY 3apsiia.

Bui6upaem 6ypoBoii ctanok 3CBIII-200-60.

18. Heobxoamumas ninvHa 3apsina (M)

-

sap

IIe e — BMECTUMOCTh | M CKBaXUHBI (KT/M)

434

n-d’> -A-a
e=—-%

CKB

4

]

rae o — KoaduimeHT 3anoaHeHus (o = 1) ;

2
o BI40.229301 o0

AT
w99)

15Mm,

Vsap<lap 15M=15M
Tak KaK dggp=d5, TO 3apsifi OyIeT CIUIOUIHBIM.
19. O6beM B3pbIBaeMOro 6J10Ka

Von= 15 Ocyr = 15:6900 = 103500 m°.

20. HIupuHa pa3Baia pu OAHOPSIAHOM B3pbIBAHUN

. 2~(c+ctg(xh)(h~kp ~h,)_2(5+1 5.ctg810; )(1513-11)

P

~11,8=12 m.

21. [llupuHa B3pbIBa€MOro OJI0Ka MO LIEJWKY, UCXOOSd W3 KOJINYeCcTBa
3aX0JOK 9KCKaBaTopa B pa3Baje

A=1,5Ryyn—R=1,511,24 —12=552= 55 m.

22. KonnvecTBO psiioB CKBaXWH:
a) U3 TEXHOJIOTMYECKHMX YCIIOBUM pabOTHI 5KCKaBaTOPOB B 3a00¢

LSRR, n-W-R  1511,24-8-12
n= +1=

1 +1=6,9~7 psinoB;

0) U3 yCJIOBUI TEXHUKHU 0€30MTaCHOCTH MaKCUMaJlbHas BbICOTA pa3Bajia He
MOJKHA TIPEBBIIATh MAaKCUMAaJIbHYIO BBICOTY YeplaHus, T.e.
hp max = 1,5 Hyq max. TTPY BBICOTE pa3Bajia OT NMEPBOTO psafa hp = Hy max
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2 2
poOSHb _ b° 5 05118 8 5 3¢ 4pama
h(k,-1) b+W — 15(13-1) 8+8

INMpuHMaeM MUHUMAaTbHOE 3HaUeHNEe # = 4 psija.

CnenoBaresbHO, HEOOXOIUMO OTKOPPEKTUPOBATH MapaMeTphl 32005 K-
ckaBaropa:

IIXpUHA 32004 IO LUETUKY

A=b-(n—D)+W=8.(4 —1)+8=132m;

KOJMYECTBO 3aX0JOK 9KCKaBaToOpa B pa3BaJjic

. A+R_32+12
n=""—"="""""=26.
L>R 15112
Ipuaumaem n’ = 3.

23. InvHa B3pbIBa€MOro 0JIoKa

Ve, 103500

=T =215,6~216 M.
A 1532

24. KoanuecTBO CKBaXKWH BO B3pbIBAEMOM 0OJIOKE

n =Ale _32216_155,
W gp 78

IMpuHnMaeM ngz= 4-31 = 124.
25. O611as airMHa OypoBbIX CKBaXXMH B OJIOKe
Loy=lexg Mos= 17-124 = 2108 M.

26. BpeMst GypeHust 610Ka(CyTKH)
L

— _CcKB
t6yp >
o.cT

rae Il .; — TexHuYeckast IPOM3BOAUTENBHOCTh OYpPOBOTO CTaHKa
3CBII-200—60 (Ilg ¢, = 23 M/9);
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_ 2108

o= 3 ~91,7 yaca~3,8 cyToK.

27. KonmnuectBo BB mi1s1 paspyiieHust 6;i1oka
Pgs=q Vor=0,52-103500 = 53820 xr = 53,8 T.

28. KonnuecTBo cepuii B MACCOBOM B3pbIBE, O€30MaCHOM IO ceiicMUYe-
CKOMY BO3/IEHICTBUIO Ha OXpaHsIeMOM OOBEKTE
29°-Pyp  29°-53820
27 "BB 47 D02
r 1000°

N= =1,13~2.

PesynbraTel pacueToB mapamMeTpoB OYpPOB3PBIBHBIX PAOOT TIPENCTaBICHBI
Ha puc.12.2.

Mpochunb B3pbiBaemoro 6noka KoHCTpyKuma
32 CNNOLUHOI0 3apapa

2_ F.|.:: — 3aboika

15 _ v Hutku L

80 11 15 L 3apsg BB
| [aTpoH-

60eBUK
8 8 8 8 12 (T-400)

[$)]

CeTKa CKBaXuH Mopsposas cxema
/\/ /\/ B3pbIBaHus 3aps0B 0

[$)]
o

N I|I‘I|I‘I|I‘I|I‘I
/\/

Puc. 12.2. NMacnopt 6ypoB3PbIBHLIX PaboT
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IV. Pacyer TpaHCcnopTa  napaMeTpoB TPAHCIIOPTHBIX KOMMYHUKAIMIA Tpy-
30M0TOKA.

1. HachlITHas! IIOTHOCTh TPAHCIIOPTUPYEMOil TOposbl (T/M°)

yzﬂz 2,54 ~1,8 T/M°.
k, 14

2. lTpunumaem benA3-540A.

3. ITapametpsl benA3a-540A:

TPY3OTIOHBEMHOCTD  ..ceeeevvvvvvvnenniaaeeeeeeeeeerersssnnnnaaaeaaaesessessssssnnes q=127T;
BMECTUMOCTD KY30BA . .eevvverriereeeeeeeeeeseeaaaaaannnnnnssensseeeeerereeees V=15 m3;
OcHogHble pasmepbi:

D101 071t PSP UURRUUN Ly= 7350 mm;
111070007 0 < ¢ NS UPPP RPN b = 3480 mwm;
1335 (610 v PSPPI H,= 4500 mMm.

4. CpenHsisi CKOPOCTb IBVKEHUST aBTOMOOWIIS

Vep = 25 KM/4.

5. ITpomoIXUTETBHOCTS peiica (1)

2-L
T=t +t +—P+t ,
P M
cp

IIe #; — BpeMs MOTPy3KH 3KCKaBaTOPOM OJHOTO aBTOocaMocBaja (1)

¢ V15 00374,
A1

m
1

fp — BPeMs pa3rpysku aBrocamocsana (4,= 0,017 9) ;
ty — BpeMs, 3aTpauMBaeMoe Ha MaHEBPHI B 3a00€ M TYHKTE pa3rpy3Ku
(4= 0,017 v);

T=0,037+0,017+%:
25

+0,017~0,19 u.
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6. TexHuueckast IPOU3BOAUTEILHOCTL aBTOCAMOCBaa (T/4)
OF=qnyk;,
I1e Hp — YUCIIO PECOB B yac

——=53;

1
n
0,19

_1_
P
kr — K02 GULIMEHT UCTIONIb30BaHUS Tpy3onoabeMHOCTH (k= 0,95);

0;,=127-5,3-0,95 = 136 T/u.

7. DKCIuTyTallMOHHAS TIPOM3BOAUTEIEHOCTS aBTOCaMocBaa (T/cMm)
Qcn= 0 Tky,
rne ky — K03 GUIIMEHT UCTIONB30BaHMS aBTOCaMOCBaja B cMeHy (k,; = 0,7);

Oy = 136-8:0,7 =761,6 = 7621/cMm;

8. TomoBast IpOM3BOANTEIFHOCTL aBTOCAMOCBaIa (T/TOM)

Oron= Ocw Nk,

rae kpr — KO3 OUIMEHT TEXHUUECKOM TOTOBHOCTH IO CYTOUHOMY PEKUMY
skcruryaTanuu (k= 0,9)

Orox=762-305-0,9=209169 T/rox.

9. KoanyecTBO aBTOCAMOCBAJIOB, HEOOXOAUMOE [JIs1 OOCIYyKHMBaHUS
OITHOTO KCKaBaTopa

[MpuHumaem N =6 .
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Ihasa 12. [Ipumep Kypcosoii pabomvL nO MEXHOAOLUHECKUM HPOUECCAM OMKPbIMbIX 20PHBIX Pabom

10. Pabounii mapk aBTOCaMOCBaJIOB

N = I/Vl‘.o 'kH
’ QCM ‘n

b

e Wy, — rpy30000pOT Kapbepa B CyTKH (T/CyT)
Wio=0-n-y nsge,

TIE Hyye — YUCIO DKCKABATOPOB HA Kapbepe (Mqyye = 1);

W,.o = 2300-3-1,8-1 = 124201/cyT;

ky — K03 UIMEeHT paboThl TpaHcmopTa (ky = 1,1);

N = 12420-L1
P 7623

6.

[Mpunumaem Ny= 6.

11. uBeHTapHBIl MapK aBTOCAMOCBAJIOB

N=e,
kT

"

rae k; _ Koo GUIMEHT TeXHMYeCKOoi ToToBHOCTH aBTonapka(k, = 0,9);

6 _666.
9

>

N:

u

ITpuaumaem N, =7 .

12. TlpomyckHasi CTOCOOHOCTh MOJIOCHI aBTOIOPOTYA B OMHOM HarpaBJie-

HUU (pericoB)
- 1000-V,

kS

pi

]

rae k; — ko3 GULINEHT HepaBHOMEPHOCTH ABUXeHUA (k= 1,5);
S — MHTEpBaJI MeXIy aBTOCAMOCBaJIaMU (M)
39(1—y W2
s=0278y 1 4 0We
PP 1000y, +w—i)

b
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TIE Ipeax — BPEMS PEAKLMU BOIUTEIS U BPEMsI IPUBEACHUA TOPMO30B B JIEHi-
CTBUE (fpea= 1,5 ¢) ;
Y — K03 OULMEHT, YIUTHIBAIOIINI MHEPLIMIO BPAIIAIOIINXCS MacC aBTOMO-
OWITS (W11 aBTOMOOWIIEH ¢ TMApOMEXaHNIeCKOH TpaHcmuccrei Y = 0,02) ;
®, — YIeIbHOE OCHOBHOE COIPOTUBJICHUE ABUXKECHUIO aBTOMOOWIISI
(0 =60 H/xH) ;
Y — KO3(OUIIMEHT CLEIJIEHUS KOJIEC C ITOPOTO MPU TOPMOXEHUU
(yr = 0,25);
i — yxuioH aBrogoporu (i = 60%o);

3,9(1-0,02)25°
(1000:0,25+60-60)

17100025
1,527

§=0,278-254-1,5+ +7,3=27 m;

~618 peiicos.

13. TIpoBoO3Hast cIOCOOHOCTH AOPOTH (T/CYT)

M = Ho.y q

np f
p

l

rae fp — Koa(hGULUMEHT pe3epBa MPOIYCKHOM CrocoOHOCTH (f, = 2);
11,y — TPOIYCKHAdA CIMOCOOHOCTh OrPaHMYMBAOIIETO YIaCTKa JOPOTH
(aBTOMOOMIIET/CYT)

I,y =I1-T-n = 618-8-3 = 14832 aBTOMOOMJIEI1/CYT;

=%=2ooz32 T/cyT.

np

14. [llupyrHa mpoe3keil YacTu NPU JIBYXITOJOCHOM JIBUXEHUU (M)
(puc. 12.3)
B=2bk,+ G,

rae k, — KO3GhOUIIMEHT, yIUTHIBAIOIINN CyMMapHYI0 CKOPOCTh BCTPEUHBIX
aBromobuneit (k, = 1,75);

G — BelMuMHA, YYUTHIBaIoIast rabaputel aBTomoomist (G=1)

B=23481,75+1=14m.
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B ‘ B

25%0 25%

Puc.12.3. Tpodhuns asTogoporu
Ha ycTyne:

1 — TpaHCnopTHas Nonoca;

2 — NpefoXpaHNTENbHbIA Ban

O01as cxema JOOBIYHOTO TEXHOJIOTMYECKOTO MOTOKA MpeICcTaBIeHa
Ha puc.12.4.

32 1500
3 CbLLI-200-60 ;= |
A\ A\ H\F \~_  9Kl-4 BenA3-540A
BOR RN o
Wil > [ —— [
|

8718

)

B/ I o LI LI LI LI LI LIS LILSLILIL v

——+  + +  +

o 1>

{f

OSoraTn- Puc.12.4. Cxema fio-
TeNbHas ObI4YHOTO TEXHONOr K-
thabpuka

4eCKOoro noToka

+

L

\
/
annnnnngnnnnnnn

s DD DD DD TaTaTaTaToTolalalaTaTa T Ta Ta T TaTaTaTa

V. Pacuer 3HepronorionieHus no npoueccam 1 B IeJI0M N0 TeXHOJIOrnye-
CKOMY NOTOKY.

1. O6uee yaenabHOE 2HEProroriolIeHNe B TEXHOJOTHMYECKOM ITOTOKE

([x/xr)

€ = €gtEp g HETEL

2. DHepromnoriomieHue Ha oypeHue (Ix/Kr)

2
g = Oex ~1gn'+—l°"B -N,
6 | 2Ep 2

rae #’ — CTereHb U3METbUCHUS TTOPOIBI TIPU OypeHU N
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re dy — IMaMeTp 4acTUll POAYKTOB Pa3pylleHus IIpy OypeHun
(dq =2 Mm)
n=200_100;
2

N — 4acTb BHEpPrONONIONICHUSI TIPU OYPEHWM, TIPUXOSINASICS HA €I~
HUYHBIN 00bEM B3pPHIBAEMOTO OJI0KA

N:Exp_’
V.

on

e Voyp — 00beM OypeHUs 8
V6yp = Nexp Scis lexs

e Scxp — TUIOIIAIb B3PIBHOW CKBaXKMHBI (M%)

2 2
s :L‘f‘m :73’1440:2 0,032,

Voyp = 124-0,03-17 = 63,24,

N= 0324

6,1-104;
103500

2
g= %4‘% -6,1:104~5,4-10-3 JIx/KT .

3. DHepromnorionieHe Ha B3pbIBHOM ApoosieHnn (I /Kr)

2
o
g, =———-lgn"+A+1_,
"0 Ep & m

Iie Gp — IpeIen MPOYHOCTU MaTepuana Ha pactskenne (MIla)
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Ihasa 12. [Ipumep Kypcosoii pabomvL nO MEXHOAOLUHECKUM HPOUECCAM OMKPbIMbIX 20PHBIX Pabom

6p=0,2-0¢xk;=0,2:97,6-1,04=20,3 MIla;
n” — cTereHb APOOICHUSI TOPHOW TTOPOIBI TIPU B3PBIBHOM pa3pylieHUN

(n”"=n=2,07);
A — cTerneHb pa3phIXJICHUsI TOPHOU TTOPOIBI (M)

A= depy (kp—1) = 0,29-(1,3—1) = 0,087 m;

ly _ paccTosHHe, Ha KOTOpOe MepeMeNIaeTCsl LIEHTP TSKECTH pas3Baja
TIPY B3PBIBHOU MOATOTOBKE TOPHOI TTOPOIBI (M)

_[e+b(n-1)y+hctgo [(k,~h, ) [5+8-(4—1)+1 5-ctg80° ]-(1 513-11)
e 2h, - 211

~12,2 M;

20,3

=——>.1g2,07+0,087+12,2~12,3 JIX/KT.
1 210900-2,54

4. DHepromomioeHNe MPU BHIEMKEe—TIOTPY3Ke OMHOKOBIIIOBBIM IKCKa-
BaropoM (JIx/Kr)

€ F6+—l+h
° G 2g 7

rae F — conpoTuBieHUe nepeMeleHnio Kosma (H);
— 7
F=k.-B-c,

rae ky — yAeJIbHOe COMPOTUBJICHUE MOPOAbI KomaHuio ( k. = 0,9 H/Mm%);
¢/ — TOJIIINHA CTPYKKHU

¢ =0,33B=0,33-1,9=0,627 m;
F=0,9-10%-1,9-0,627~1,07-10° H

o — JJINHA ITyTU, Ha KOTOPOM IMPOUCXOAUT 3aIlIOJTHCHHUE KOBIIIAa

L2H 211,
3 3
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G — Macca ropHoil mopoabl 3a LUKJI OTpy3KU

_Ep_42540
k=~ 14

p

=7257«k

Vi — CKOPOCTB TIepeMeNIeHYsI TOPHOI MacChl K MECTY pa3rpy3kKu (M/c)

. _2mR,
n - >

th
e Ry, — pamuyc nepementieHus (Ry, = 15M);
fyp — BpeMsI miepeMeneHus (fy, = 10c);
2-3,14-15
Vv, =
10
hp, — BBICOTA PA3TPY3KKM FOPHOM MOPOIBI OT YPOBHA CTOSIHUS BHIEMOYHO-
MOTPY30YHOM MalIUHBI (M)

~9,4 m/c;

hy= Ht2=4,5+2=06,5M,

rne Hy — Beicota TpaHcnopta (Hy = 4,5 m)

6 2
_10710 7’33+ 9,4 +6,5=1091,76 JIx/KT.
° 7257 2981
5. DHepromnoronieHre pu nepemetneHuun (JIx/kr)
p2
g =Pt - +H,
T 2'g o TP
e Vep — CpemHss CKOPOCTh MEPEMELIEHNSI TOPHOM MacChl B TEXHOJIOTHYE-
CKOM noToke (Vep = 25km/4 = 6,9m/c) ;

H — BpIcOTa MoIbEMa TOPHOI MAcChl B TIPOLIECCE MEePEMEICHUS Cpel-

CTBAMU TPAHCMOPTAa B TEXHOJOTMYECKOM MOTOoKe (H = 15Mm)

69’

bl

+60-1500+15=90017,43 JIx/KT.

€
T

6. O011ee yeabHOE SHEPTOMOTJIoNIeHE B TEXHOJOTUIECKOM MTOTOKE

£,=5,4103+12,3+1091,76+90017,43 =~ 91121,5 JIx/KT.
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