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NMPEAMCINOBHE

Koe-KT0 H3 uHTaTesel, 3HAKOMBIX C XapaKTepoOM Mpex-
HEro MpenojaBaHHA JIOTHKH B IIKOJE, BO3MOXHO, MOCTAaBHT
nojJ COMHeHHe [eJIecO0GPAa3HOCTb 3aHHMAaTeNbHOA JIOTHKH.
OnHako yHTaTesb, HaBepHOE, COrJIaCHTCH C TeM, YTO MBI-
CJIHTB IOCJeJOBaTeNbHO, CYAHTb MOKa3aTeJbHO, OMpOBEp-
rath HempaBHJbHblE BBIBOJBI ROJNKEH YMeTh BCAKHE: QU3HK
M MO3T, TPaKTOpPHCT W XHMHK. OcoGeHHO B Hallle BpeMs, IO-
CTOSIHHO MpHHOCsLIlee MHOMXECTBO HEOObLIKHOBEHHBIX W YIH-
BHTe/JIbHEHX OTKDHITHH H H300peTeHHil B pa3HoobpasHbix 06-
nacTax: B reorpaduu, MONHTHKE, B OOUIECTBEHIION JKH3HH...
Tor, KTO X0OuYeT no-HacToALEMY BO BCEM 3TOM pa3obGpaThed,
KTO XKeJlaeT HMeTb CaMOCTOSiTe/lbHOe MHEeHHe H 3alluliaTh
ero, a TeM GoJlee TOT, KTO XKeJlaeT aKTHBHO BMeLIHBaTbCs B
XKHSHb, H300peTaTh, BLIABHraTh PallHOHAJIH3aTOPCKHE Mpen-
JOXEHHsl, HHaye roBoPs, AeATe/bHO YYacTBOBAaTb B CTPOH-
Te/I5CTBe KOMMYHH3Ma, TOT JLOJIKEH YMETb JIOTHYECKH MBIC-
auth. U 31a cnoco6HOCTL AN CBOEro AalbHe/lIero passu-
THA TpebyeT ynpaKHeHH#H, MOAOGHO TOMY, KaK AJs COBep-
MeHCTBOBaHHA JILIXKHBIX HABEIKOB HEOGXOAMMO YuyacTBOBaThb
B JIBIXKHHIX COPeBHOBaHHAX. BO3aMOXKHO, YTO B C 3THM HECO-
raacHe. Yro Xe, nonpobyfiTe TorAa pellHTh KaKyl-HHOYAb
JIOTHYECKYIO 8ajlauy, NMycTb CTOJMb K€ NPOCTYIO, Kak cCJe-
Ayomas.

Typuer men Kk osepy. OH jomen a0 nepekpectka, OTKyAa ofHa J0-
pora Bena BOpaBo, Apyras — BJACBO; OfHA H3 HHX — K 03€py, APYras —
Her. Ha mepexpecTke cuaeno AaBoe napHefi, H3 KOTOPHX OJHH BCETAa ro-




BODHA MpaBAy, a BTopofl Bceraa Jaran. O6a oHH oTBeuanH Ha jwoGofi Bo-
npoc Ju6o «xa», au60 «HeT». XOTH BCe 3TO W OLINO TYPHCTY H3BECTHO,
O[IHAKO OH HE 3HAJ, KTO H3 HHX FOBODHT NPAaBAYy, @ KTO JIKET; OH TaKxKe
He 3HaJ, Kakas M3 Jopor BejeT K osepy. Toraa ox 3ajan o6onM BMecTe
eHHCTBEHHBLIA BONMpPOC, KaXAMA H3 HHX nan Ha Hero cBoii orser. Chpa-
WIHBaeTCHA, KaKofl 9T0 6Ll BONPOC, pa3 TYPHCT MO MOJYYeHHHIM OTBETaM
Ge30IHG0YHO pelInJ, Kakas u3 A0por BelleT K 03epy?

(31y 3anayy, ee BapHaHTHl H pelleHHs YHTaTeNlb HafileT
B TEKCTeé KHHTH).

OrtmerbTe, CKOJIBKO BpeMeHH BaM MOHaJo0HuTCH, qroﬁu
TOJIyYHTb TpaBHIbHOe pellenHe. [IpensioxkuTe pemHTb 3Ty
3ajlayy CBOMM JADY3bSM, CPaBHHTe BpPeMs HX pellleHHs CO
CBOHM — 3TO MO3BOJIMT BaM IOJYYHTb HEKOTOphle JaHHbIE
K CPaBHHTENbHOH OlleHKe MX M Balllell cMeKadaku. Bhe yGe-
IHTeCh, YTO TOT, KOMY NPHXOLHJIOCH YiXe paHblle peLliaTh
JIOTHYeCcKHe 3ajJlayH, H TeM OoJee TOT, KTO XOTsl O HeMHO-
ro 3HaeT COBDEMeHHYI0 JIOTHKY, KaK NpaBuW/o, ropasio
ObicTpee CIpaBHTCA C 3ajlauel, YyeM HaYHHAIOLIHA.

CospemenHas ¢opMaJjibHas JOTHKAa, KOTOPYI0 Ha3bIBAIOT
TaKXKe MaTeMaTHUYecKOl, HJIH CHMBOJIHUECKOH, JIOTHKOH, OKa-
3bLIBaeT BCe BO3pacTaloliiee BJHAHHE HAa MeTONB! MBlILJIeHHA
Hallero BpeMeHH. B oT/inuHe OT TpanHMUHOHHOH (opmasb-
HOH JIODHKH, KOTOPYIO NMpenojaBajiH B WIKOJe KaK «HayKy o
NPaBHJIbHOM MBILIJIEHHH», OHA HMEET HE TOJIbKO TEOpETHUe- .
CKOe, HO M MCKJIOYHTEJbHO GoJbllIOe NMpaKTHYeCKoe 3Haue-
Hue. Bes annapara cuMBOJHYECKOH JIOrHKH He MOTyT paGo-
TaTh KHGEpHETHYECKHEe YCTPONCTBa, 3TH «IyMalolHe» aBTO-
MaThl, ynpas/siOllHe CaMOCTOATENbHO NMPOH3BOACTBEHHBIMH
poleccaMH, peryJupyioliHe TPaHCNOPTHbIE MOTOKH, NMPOH3-
BOJALIHE CaMble CJIOXKHblE BBIYHCJEHHS, OCYLUECTBAAIOLIHE
yueT, yCcTaHaB/JHBalOliHe AuarHo3 3aGojeBaHMH, NMepeBOAs-
ILI[ME C OMIHOrO A3blKa HA JAPYrofi, pasrajbiBaloliie MHCbMEeH-
HOCTb laBHC BHIMEPLIMX HAPOAOB HJIH LIM(POBAHHbIE 3aIIHCH,
HrpalolHe B axMaThl H T. . Bce 3T0 M MHOroe Apyroe 3T
3JIeKTPOHHble GBICTPOJEHCTBYIOLIHE YCTPOACTBA A€1al0T, pa-
syMeercsi, He IOTOMY, YTO OHH MBICJAT, a NOTOMY, YTO JIIOJIH,
NOJNYUHBIIHE COOTBETCTBYlOLlee 006pasoBaHHe, BCAKHH pa3
AalT UM 0co6yi0 MporpaMMy, HanHCaHHYIO Ha f3blKe, «IO-
HATHOM» MAlLIHHAM, T. €. Ha I3blKe MaTeMaTHYECKOH JIOTHKH.
Taxk kaxk camas WHPOKas aBTOMAaTH3alHsA qmanecxoro H
YMCTBEHHOTO TpPY/a SIBAsETCS ONHMM M3 BaxKHeHAIMX pblua-
roB NMOCTPOEHHS KOMMYHH3Ma, B OJHKa#liee BPeMa y Hac




NONMHO AeCATHKPATHO BHIPACTH He TOIBKO UHMC/AO HHXKeHe-
POE-3/1EKTPOHHKOB, KOHCTPYKTOPOB H Ha/lan4HKOB KkubepHe-
THYECKHX YCTPOMCTB, HO H NPOI PAMMMCTOB, B COBEPLIEHCTBE
BAajelollHX HEKOTOPbIMH pasjenaMH MaTeMaTHUYecKol Jio-
THKH.

Uro 3aHHMAaTe]bHOr0 B pelleHHH JOTHYeCKHX 3ajay?
[MossosuM cebe Takyl aHajoruio. JIOGHTENMb KPOCCBOPAOB
3aHHMaeTcd HMH He TOJIbKO H3-3a TOrO, 4TO eMy Hedero Je-
JaTh, H BOBCe He MOTOMY, YTO OH XesjaeT Takum 06pasoM
pACIIMPUTb CBOH YMCTBEHHbI KPYrosop, a NoToMy, 4To caM
npolecc HaXOXKAEHHS pellleHHs JaeT eMy OLLYIeHHe CHJBI,
pajoCTH, NOPOXKA4eMOe IKeJaHHEM TPEOJONETb IPeMsT-
crere. Tak e oOGCTOMT MeJio, HaMpUMep, ¢ LWIAXMAaTHHIMH,
MaTeMaTHYeCKHMH H TOYb-B-TOUb C JIOFHYECKHMH 3ajayaMH,
KOTOpble Mbl BKIIOUMAH B 3Ty KHHry. Hexkotophle U3 HHX —
COBCEM JIErkue, HaJ APYNHMH e, Goslee TPYIHBIMH, Tpebylo-
IMMH HEKOTOPHIX YCHJIHH, HYXKHO Kak cjaelyer 3alyMaTbesl.
Mbl B35JIH HX H3 pa3HBIX MCTOYHHKOB: Pa3blCKa/H Yy 3HaKo-
MBIX H B CBOHX 3allMCHBIX KHHXKaX, a HEKOTOpble NpHAyMa-
au camu. [Ipu oTGope 3anay Mbl MPHAEPIKHBAIHCh ABYX Npa-
BHJI: BO-NEPBBIX, YTOOLI pelieHHe He TpeGoBaJO MOYTH HHKa-
KOro SHAHHS MAaTEMAaTHKH, H, BO-BTOPbIX, 4TOGHl MJI HEro
6blJIO NOCTATOUHO 3HATH XBe HauboJsiee MPOCTbie YacCTH CO-
BPEMEHHOH JIOTHKH — JIOTHKY BbICKa3bIBAHHH H JIOTHKY KJiac-
coB. Ux sneMeHTapHOe H3/0:KeHHe JaHO 3[1eCh.

Mblcaib 0 HaNMHCaHHM KHMTH nofana J. KosabMaH, npenjo-
xusliuf corpyauudectso O. 3uxy.l. IIpocmorpom 3amay u
ux pewieHuit saHsanca 1. MarepHa, ucnpaBHBLIMA BCTPETHB-
IIxecs MOTPeIIHOCTH. BBeAeHHs B JIOTHKY BBICKA3bIBAHUH H
B JIOTHKY KJ1aCCOB, PaBHO KaK H B. apH(MeTHUECKOe npHMe-
HeHHe mocaenned, Hanucausl O. 3uxom. Pasngen «3HaueHHe
CHMBOJHYECKOH Joruku» HanucaH 3. KonsmaHom. B ornas-
JneHHH (B ckoOkax) yka3aHa nepsas OykBa (paMHJIHH aBTO-
pa, MPeaJoKUBILUEro HIH O0(QOPMHBIIEr0 COOTBETCTBYIOLLYIO
3ajayy WJH pelleHHe.

Bo BropoM paszese KHHICH YUHTaTeNb HaijgeT moxpobHoe
pellleHHe Ka)KAo¥ 3ajayH. ['1aBHYIO TPYAHOCTb TIpH pellie-
HHH 3a/la4d NpPENCTaBJAeT yMeHHe TOYHO 3alHcaTb ee ycJo-
BHUSI MPH MOMOLLUHK JIOTHYECKHX CHMBOJIOB B BHIE JIOCHYECKHX
ypaBHeHHH. 3Jlecb Kak pa3 UMTATE/I0 [OMOXKET pelleHHE,

- 1B 1965 r. «3aHuMare/bHasi JIOTHKa» BHILJA Ha YelICKOM SA3BIKe.
Hacrosiee usganue ssasercs aBTopHaonaHHuM MepeBoJ0OM ¢ YelUCKOro.
Paa Mect usMmeHeH u nepepaﬁmau,
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OJHAKO aBTOPHl HAAEITCA, YTO OH NpHOGErHer K HeMy JIHIIb
TOrJa, KOTAa eMy He yJAacTcs Mocje MHOMOKPaTHHIX TOMbI-°
TOK pelluTh 3agauyy caMocroaTesbHo. [Ipn aTom aBTOpH BO-
BCE He II0/1araioT, YTO TY HJH APYTYIO 3a/layy Helb3s PEelIHTh
IpyruM, ObITb MoOXeT, 6oJee OCTPOYMHBIM CHOCOGOM, 4eEM
TOT CNOCO6, KOTOPHIf 3fieCh IPHBOAHTCS, HO OHH CTPEMHJIHCH
K TOMY, UTOGHl YKa3aTb nyTh, IPUBOJSILHEA K yCIexy He TOJb-
KO B JaHHOM, HO H BO BCEX CXOAHHIX ¢ Hell 3ajayax. ABTopH
NpocAT YHTaTeneH, KOTOpble HaHAYT ApYyrHe, cOGCTBEHHBIE,
cnoco6bl pellleHHsT HJH XKe KOTOpble 3HAIOT JpyrHe HHTepec-
Hble JIOrMuecKHe 3ajadu, JirobesHo coobumiutk 06 3TOM B af-
pec H3AaTeabCTBa, TaK KaK BO3MOXKHO, YTO NPH NepeH3JaHHH
yJAacTCsi HX HCIOJIb30BAaTh.

To o6crosaTeibCTBO, YTO MH NMPHAAJH JIOTHYECKHM 3aja-
uaM 3aHUMaTeNbHYIO, a HHOrJa H WYTIHBYI GOpMy, KOHeY-
HO, He CHHXKaeT MX mO3HaBaTeNlbHON LeHHOocTH. Mbl HafeeM- '
csl, YTO BHIHYXK/ICHHAA HeIOJHOTa H OrPaHHYeHHas CTPOrocThb
TEOPETHYECKOr0 M3/0XKeHHs He OYLYT MpensiTcTBOBATh HHTE-
pecy K coBpeMeHHOf JiorHKe, 0coGeHHO Y Mosonexu. Ecau
Obl HaM 3TO YyJaJioch, ecqi Obl Halla KHHra, mycTh JIHIIb B
cnabofi Mepe, BHIMOJNHMIA B 067acTH JIOTHKM 3ajauy, Io-
no6HYyI0 TOH, KOTOPYIO AJIsi paclpOCTpPaHEHHs HHTepeca K
MaTeMaTHKe H ¢u3HKe BHmonHAI0T KHUTH SI. M. ITepensmana
«3anuMaTenbHasg apudMeTHKa», «3aHHMaTe/dbHas aiarebpay
H Ap., Mbl GbiH Gbl cUACTJIHBHIL.

3. KoasvmaH




PA30EN MNEPBLIA

3apaum

A. 3AAAUM, PELLAEMBIE
BE3 NMPUMEHEHMA
MATEMATHYECKOW JIOTMKM

B uactu A mpuBeaeHH 3ajauH, pelieHHe KOTOPHIX AaHO
6e3 npHMeHeHHs] METOAOB MaTeMaTHUYeCKOH JIOTHKH, UTO, OJ-
HaKo, He O3HayaeT, GYATO 5TH MeTOAbl K HHM HelpPHMEHMMBI.
B 3THX 3agmauax JHM60 TaKoe NpPHMEHEeHHe HEeBBIFOAHO, TaK
KaK OHM pellaloTcs npocto H Ges Hero, JHO0 HYXKHO HCIOJb-
30BaTh 6oJiee CJOXKHbBlE YaCTH COBPEMEHHOH JIOHKH, YeM Te,
KOTOpHIE M3/I0XKEHLEI B KHHTE.

1. Kuuru M npodecchu

Kaxani 3 nat Apyselt uMeeT no ofHOMY chiHy. Kamx-
Ibll CHIH OJOQJXHJ KHHTY V OJHOTO H3 ApY3e#l cBoero orTua.
Bce a3t apysbs umeioT $amunuu, obosHaualomye npodec-
CHIO, OIHAKO HH Y Koro (aMu/IHS He COBN4MaeT C ero npo-
(deccuefi. CoiH Ky3Hena B3sn KHury Ky3sHenoBa; oH Xe Te3Ka
npodeccun chiHa KysHenmoBa H OZHOBPeMeHHO TOrO, Yblo
KHHMTry B3sa chiH KysneuoBa. M3BectHo, 4To daMuJHA MJIOT-
HHKa He CToNApOB H UTO MIAOTHHK B3sa KHHry LllopHukosa.
Kakoea ¢amunus tpyGouncra? (CorsacHo crapofi Tpaau-
IIMH, CHIH HacJeJyeT Npo(deccHio CBOeTo OTLa).

2. Npodeccop Kyxywxa

IIpodeccop Kykymka mociaJ cBOHM KOJIJIeraM B CE€Mb
CTpaH CBOH HayyHBle paGoTH, nepemyTraB KOHBepTHl. Yex
Kykauka, muTepecyiouruiics opJiaMH, TMOJYYHI NHCbMa Ha
HaTCKOM fi3blKe H CTaTbi0 O (haMHHIO, KoTopas 6blya npen-
HasHaueHa ¢panuysy Kyky. [Tocneann#t monyynsa HTasbsH-
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CKOE MHCbMO M CTaTblO O KJecTe, MpejHa3HauYeHHYIO A/ roJ-
. nanaua Kokoka, KOTOpPHIH MOJNYYHJ HCIAaHCKOE MHCbMO H
MoHorpadHio 0 Ja3opeBKe, HHTepecyoLLlylo fgaTyaHkHa Ky-
KeHa, nosyduBliero crathio 06 opsax. Mraabsaueu Kykyno,
HHTepecyIOIHiics MUeioeq0M, NMOJYYH/ HeMELKOe MHCbMO, a
Hemen, Kykyk, HHTepecylowuiics nactouykamu,— GpaHuys-
ckoe. KTo mosiyuwi crathlo, npeiHa3HayaBIIylocs AJA HC-
nanua Kykuno, ¥ Ha KakoM si3blKé GBLTO HAaMKCaHO MHCHMO,
kotopoe Kykuio rnomyuui?

3. Cnnas

O cnnage, cocToslllieM H3 HEOXMHAKOBHIX BECOBBIX J0Jed
3onoTa, cepeGpa U MeaH, H3BECTHO, 4TO:

1) HH oiMH H3 MeTa/JI0B, KOTOPHIE HCCleAyIoT B Jabopa-
TOPHH, HE COCTaBJ/IfeT B CTJ/1aBe J0J10 O0JbIIYI0, YeM 30/10TO;

2) ecsiH 30JI0TO COCTABJ/ACT HEKOTOPYIO U3 HH3LIHX AOJeH
Beca B CIJIaBe, TO €ro He Hce/edyloT B n1a6opaTopuu;

3) aMWb ONMH MeTaJ/y1 He HCCAeAYIOT B JaGopaTopHH;

4) B nabopaToOpuH He HCCJEeAYIOT TOT MeTa/l/l, BecoBas
JI0JI KOTOPOTO B cMJaBe 0ZHO3HAYHO OomnpellesieHa Npelblay-
LHMH YCJIOBHSIMH,

5) ecau cepedpo HIH MeAb COCTAB/AIOT CPEAHIO 0JI0
B CIJIAaBe, TOTAA MeJb COCTaBJAAET 4010 B6OALLIVIO, YeM A0/
B 3TOM CIlJIaBe MeTa/la, KOTOpHH A006bBaloT B TONGHrO.

CnpamuBaercs, Kakyiw A0Ji0 — GOJBIYIO, CPeaHIoln,
MeHbUIYIO — COCTaBJIAeT KaXXJAbli H3 MeTaJJIoB B CIJaBe,
KaKOH MeTaJ/l1 He HCCJeAyloT B 1a60opaTOpHH H KaKod JOOHI-

BaloT B TomnoHro? )

4. Tpoe ppy3ei

4
B xade BeTperusnch Tpu Apyra: ckysabntop benos, cKpH-
nay YepHOB H XYAOXKHHK PBIXKOB. «3aMeyaTe/NbHO, YTO ONMH
H3 Hac HMeeT Gesible, OXHH YepHble H OLHH PBIKHE BOJOCHI,
HO YTO HH Y OJIHOTO M3 Hac HeT BOJIOC TOTO I[BETa, Ha KOTO-
phIl yKaspiBaer ero (aMuIHs», 3aMETHJ UYePHOBOJIOCHI,
«Tbl npaB», cka3an Benos. KakoB uBer BoJloC XYNOXKHHKA?

5. B MNowexoHse

B 6blable BpeMena B [TowexoHbe cIuBKH obuecTBa o6pa-
30BbIBasiH ceMbl [Texapesrix, Kon6acuukosbix, Bo3unkosbix,
MsicHUKOBHIX, JlaBouHHKoOBbIX, CJecapeBnix, MansipoBhIX,
[lopuukoBbix ¥ Ky3HewoBHX. ¥ r/iaB 3THX CeMeHCTB GblIH
TaKue e NpodeccHH, HO PAcNOIOKEHbl OHH He 00fA3aTesNbHC
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B TOM NOPAJKe, Kak nepeuucieHHble (aMuaun. ToT, xTO
Gbl IMIOPHHKOM, Gbln1 TecteM caecaps. [llopHukoB Xenunics
Ha e/IMHCTBEHHOH [O4YepH MaJnfpa, KoTopasl 0TKasaja cBa-
tapmuMcs conepuukam IllopuHkoBa, MeKapio W JaBOYHHKY.
Ilour Bo3unkoBa nesa mecHU cBoeMy KeHHXY. JIaBOUHHKOB,
KOTOpHI# BCe ellle 0CTaBaJICA XOJOCTAKOM, CMEHHJI Te3KYy CBO-
ell mpodeccHH B KayecTBe HayaJbHHKa MOXapHHKOB. Kyane-
[[OB HMeJ Oropojx BMecTe €O cBOMM 3sTeM. OTen JlaBOYHHKA
Obl1 6paroM keHbl IlekapeBa. ToT, XTO OBLI KOJIGaCHHKOM,
JKeHHJICS Ha cecTpe KosiGacHuKa. HHKTO U3 HuX He uMes 60Jib-
e OfHOH noYepH, a ABOe HMeJH no onHOoH. ToT, KTO GHLI
KonGacHHKOM, OBL1 Te3KoH mnpodeccHH Te3KH NpodeccHu
BosunkoBa, Mexay TeM KaK BO3YUHK OHJ Te3KOH npodeccHH
Te3KH npodeccun Kysneuopa. Onpejennte y Kaxaoro ero
npoteccuio u damuanio.

6. Y6uiicteo B nounoucuo& Mmertpe

Pacnucanne mnocnegHero HOYHOro 1oe3fa JIOHZOHCKOro
metpo Ha juHuu YHapuar-Kpocc — Befikep Crpur caenyio-
lee:

Tpubnitue Ornpapnenue
Yapuur-Kpoce . . . . . —_ 0,17
Tpadansrap Cxkeep . . . 0,18 0,20
IMNukaguai| . « . . « . . 0,22 0,24
Okcgopp, Ceprec . . . . 0,25 0,27
Pumxenrc Ilapg . . . . 0,29 0,30
Befixep Ctpur . . . . . 0,32 —

Boxak maiiku 3ykko Obl1 HafileH MepTBHIM B MOeE3]e,
Koropblft npubsisi B beiikep Ctpur B 0.32. Ero cepaue 6bur0
NPOKOJIOTO, H BpadyeGHAasi 3KCMNepTH3a YCTAHOBHJA, YTO OH
CKOHYAJICA «IMOYTH MTHOBEHHO», He OoJibllle YeM 4YeTBEDPThb
yaca Hazan. Ckotnana fIpa yBepeH, uto yOGHACTBO COBEPLIHJ
OJIHH M3 CJAeAYIOLHX uJsieHoB wWafiku: Byrro, Cnarertu, Ma-
KapoHu uiau 3amGanuone. Jlerektu bpafit, KoTopomy 1o0-
PYYHJIH pacciaeloBaHHE, YCTAHOBHJ O MOJAO3PEBaEMBIX CJe-
aywoiuee.:

1. Byrro Haxonuacs Bckope nocne 0.18 B Onaprefit (cM:
nJ1aH), Tae NOHHTEPecoBaJiCd TOYHLIM BpeMeHeM Y NOCTOBO-
ro. [Tonunefickuft «noutn ysepeH», YTO 3TO OB HMEHHO
Byrro.

2. Cnarertd Buimesa B 0.15 g Uapuur-Kpocc H3 moesna
u mowen neiwkoM xo Tpacdansrap Ckeep, rie B 0.25 cen B
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asto6yc Ne 13, unymuh no Befikep Crpur. Mexay 0.16 u
0.20 ou pasroBapuBa) c AByMs Apy3bsiMu Ha Hopcym6ep-
JieHJ DBeHIO. :

3. Makapoun xynua B 0.19 Ha cramuun Tpadanbrap
Cksep Guaer no Pumxenrc Ilapk. Tax kak Crotnanz Spa
€ro IaBHO Pa3HICKHBaJ, 32 HUM cjefnd Aerektus llapn. Tor
3aMeTHJ/, KaK OH MoKynas Guier, HO exa/J ¢ HHM B Ioe3fe
H apectoBaJs MakapoHH Ha CTaHIHH Pupxenrc ITapk. Onna-

Befikep G, Onareny

Muxannamn

Tpadaarrap C.

HopcymGepaena 3
Hapunr-Kp
Puc. 1. Mnan mecrtHocTn

ko [llapn roTtoB 3acBHIeTeNbCTBOBATbL MOA MNPHCATOH, YTO
370 He OBLI MOe3], KOTOPHIA BHle3kaer M3 Tpadaabrap
Cksep B 0.20, 310 GBI CAEAYIOWHHA, OTNPAaBASIOUHACA OT-
tyRa B 0.23.

4. 3am6anHoHe BUJIeH BMecTe C 3YKKO B pecTopane Kuan-
TH 6143 [Tukazuann. O6a GHIH ABHO B IJIOXOM HACTPOEHHH.
ITocne atoro ux BHAenH Ha craHuud [TuRaguanH, <OoKOJIO
0.10», korna 3ykko Kynua jsa Guaera B Pumxenrc ITapk.
Oanako 3am0Ga/iHOHE YTBEPKIA€eT, UTO B MOCACAHHH MOMEHT
OH pelIH] He exaTh BMecTe ¢ 3YKKO, a BEPHYTbCS B pecTo-
paH; B caMOM JeJie, Tpoe CBHJIeTesefi TOATBEPKAAIOT, UTO
ero raM Buzead mexay 0.20 u 0.25.

KTo y6un 3yKko H NpH KaKuX 06CTOATENLCTBAX?




B. 3AAMM, PELLAEMBIE I
CPEACTBAMM JIOTUKM
BbICKA3bIBAHMA

7. AsTOoMaTHuecKMi COPTMPOBUIMK TONNMBa

Ha ckaan, nMelomufi aBa NOMelleHHS A XpaHEHHA
GOMBIIHX KOJMHYECTB JABYX BHJAOB TONJIHBA — YIVIA H KOKCa,
KaXJOro OTZEJbHO, MOCTYNAIOT I'PY30BHKH,; KaXKIblfl BCAKHHA
pas c OLHHM H3 3THX BHAOB TonuuBa. K MexaHusMy, OTKpbi-
BalOLIEMY IIAXTH, MpeAbaABaserca Tpe6oBaHHe, 4ToOH OH OT-
KpbLJI IIaXTy B NOMELIeHHe /7 YIJs, ec/M npHObLBaeT rpy-
30BHK C 3THM TOIJIHBOM, M IIaxTy B NOMelleHHe MJs1 KOKCa
ec/IH NpUOLIBaeT rpy30BHK ¢ KokcoM. [as oGecneyeHHs Xo-
poule#i COPTHPOBKH TONJHBA OLUIO NMpeLbABIEHO NOTOJHH-
TesikHOe TpeGoBaHHe: BCAKHA pa3 B MOMelleHHe CKJIafa BHy-
CKaeTcsl TOJIbKO OJIHH I'DY30BHK H OTKPHIBAeTCH JIHIIL OflHA
Iaxra. )

CnpamnBaercsi, HMeeT JIH 3TOT MeXaHH3M TaKXe cJeny-
iolllee CBOACTBO: €C/H He BheXaJs B NMOMelleHHe CKAaja rpy-
30BHK C yrj1eM, TO IIaxTa AJf YIS He OTKPOeTCs, a ecyd He
BbeXaJ TPY30BHK C KOKCOM, TO He OTKpoeTcsl liaxTta JJs
KOKca.

MMpumeuaHue. DTy 3afauy MOXKHO pellintb H 6e3
CPeACTB JIOTHKH BbICKa3blBaHMM, NMPOCTHIM pacCyXAeHHEM.
Bonee TpynHbIM, a BO3MOXHO, H YMO3DHTeJLHO HeocCyllie-
CTBHMBIM OKa»KeTCsl pellleHHe B cJyyae, KOrfa KOJHYECTBO
BHJIOB TON/IMBAa TIPeBHIIIaeT JBa M KOTJa Ha CKAajd MOXET
OJIHOBPEMEHHO Bbe3XKaTh HeCKOJbKO rpy30BHkKoB. ITycTh uH-
TaTelb NMONbITAETCA PEIIHTh 3Ty 3ajayy TakKe I/ Tpex
BHIOB TOMJIHBA.
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8. Tysemusl W KONOHMANMCTLI

Ilepen cynoM cTosiT TPH 4esiOBEKa, H3 KOTOPBIX KamABIH
Mo¥KeT GbiTb JHOO Ty3eMmieM, Ju60 kosoHuasuctoM. Cyaps
3HaeT, YTO TY3eMIIbl BCeria OTBeyYaloT Ha BOMPOCH NpaBAHBo,
MeXJy TeM KaK KOJOHHAaJHCThl Bcerga JaryT. OmHako cyapd
He 3HaeT, KTO H3 HHX TY3eMell, a KTO — KoJjouHamucr. OH
crpallHBaeT NepBoro, Ho He nNoHumaer ero orsera. [losromy
OH CTpallHBaeT CHayaJja. BTOPOro, a TIOTOM TPEThEro O TOM,
YTO OTBETHJI nepBbiii. Bropof roBopHT, UTO mepBbifi FOBOPHII,”
4YTO OH Ty3eMel. TpeTuii rOBOPUT, YTO NMepBbiit Ha3BaJs cebA
KosoHHaaucToM. Kem Obliu BTOpOft M TpeTHH MOACYNHMBbIE?

9. ea nnemenm ’ -
et e Ll

Ha ocTtpoBe XUBYT 1Ba NJIEMEHH; MOJOIIB, KOTOpble
BCErJa rOBOPHAT MpaBAYy, H JxKelbl, KOTOPble BCErga JryT.
[TyrelecTBeHHHK BCTPeTHJ Ty3eMLa, CTIPOCHA €ro, KTO OH
TakoH, H, KOrJla YCabIIIa/, Y4TO OH U3 NJieMeHH MOJIOALOB, Ha-
HAJ ero B ycayxenne. OHH NOIUJYM H YBHAENH BRANH APYTO-
rO Ty3eMUa, H NyTelWecTBEHHHK MOC/1aJ CBOEro CJAyry crpo-
CHTb €ro, K KakoMy NJieMend oH npHHanaexurt. Cayra sep-
HyJCSl H CKa3saJ, 4TO TOT YTBEpMKILAeT, YTO OH H3 NJIEMeHH
monoauo. CnpamuBaercs, 661 AW cAyra MOJOAUOM HIH
e JIT'YHOM.

10. MopaAoK yTREepMAELHHS NPOEKTOBR

Ha npeanpustuu ects Tpu uexa: A, B, C, 10orosopusIHe-
¢Sl O MOPSAZIKe YTBEPKIEHHS NMPOEKTOB, 2 HMEHHO.

1. Ecnin nex B He y4acTBYeT B YTBepK/ACHHH npoexTa,
TO B 9TOM YTBEPKJEHHH He yyacmByeT u uex A.

2. Ecaii uex B npHHMMaeTr yyacTHe B YTBEpPKAEHHH Npo-
eKTa, TO B HeM NPHHHMAIOT yyacThe uexa A u C.

CnpammuBaercs, 0o6A3aH JU NPH 3THX YcJoBHAX mex C
NPHHHMATh YYaCTHe B YTBEDKJEHHH NPOEKTA, KOTAa B HeM
npuHHMaer yuactie nex A?

11. Pa3butoe ouHo. nepnuﬁ BapMaHT

B nepepniBe B Kaacce octasock 15 yuamuxes. B sto Bpe-
Msl TaM pa3GHU/id OKHO. YUHTe/b 3anKcall BbICKa3bBaHHSA OT-
Je/IbHBIX YYallluxcs. -~

And. § atoro He menana; caenaa sto Bopuc.

Bopuc. Ia, s ero pasou.

B aus. Ox axer, ato caenan 3akup. .
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Il awa. Het, 3T0 He Tak, HO f 3TO['O TaKKe He Jenana.
EBa. dro caenana au6o Karsa, nu6o Aus, HO He fl.
3akup. OxkHo pasbuna ofxHa H3 JieBOYeK.
JKeunsa. Huuyrb, ero pasbuan MaJbuyHKH.
Cona. 3710 MH crenanu ¢ Arefr.
" M pa. I BHpena, Kak ero pasGuJ 0JHH H3 MaJb4yHKOB, HO
He MOMHIO KTO.
$lw a. Bopuc rosopHT Henpasay, OKHO pas36uJ 1.
Kartsa. $ B3ToM He yyacTBoBaJia, AHA 9TO cAeJiana OJHA.
JleBa. fa ckasas nmpaBsny.
M aunsna. Jlea Bper, OKHO pa36u/och caMO OT BeTpa.
Hapa. $l yurana KHHTY H HHYEro He 3HAIO.
Posa. 3ro cnenana Ans.
Ecad OIHH H TOJNBKO OAHMH H3 yyallHXcs IOBOPHJ Tpasay,
KTO pa3fHJ OKHO?

12. Paaburoe okHo. Bropoi sapmaHT

Bo Bpems nepemenbl Obiiu B K/aacce And, Bopuc, Bans
W Mansi. OnnH U3 HUX pa3Gui OKHO. YUHTENb CTaJ HX CNpa-
IMBATL H MOJYYHJ OT Ka)KJI0ro TPH OTBETa.

Ausa 1) § ero e pasbusana. 2) § cugena U uurasa.
3) Mans 3HaeT, KTO pa30H.L.

Bopuc. 1) 5 storo e nenan. 2) C Mane#t s nasHo He
pasroBapuBai. 3) J10 caenan Baus.

Bausa 1) §1 uesunoBen. 2) Pasbuna Maus, 3) Bopuc
JIXKET, FOBOPS, YTO pasbua 1.

Mawus, 1) §I He pazbuBana okua. 2) 1o BuHa AHM.
3) Bopuc 3Haer, uTO s He BHUHOBaTa, IOTOMY YTO MBI C HHM
OecepoBaJjii BO BpeMsi NepeMeHHI.

B KOHIe KOHIOB KaKAblil H3 HHX NPH3HAJCH, YTO H3 TPeX
OTBETOB, KOTOPHIE OH JaJ, ABa HCTHHHbLI, a OLHH JoxKeH. KTo
pa3buJs OKHO?

13. Paz6uroe oxHo. Tperuii BapHaHy

B nepepniBe B Kjacce OCTaBajoch J€BATh YUEHHKOB.
Onunus HuX pasz6ua okHo. Ha Bonpoc yuurens Gblau moay-
UCHBI CJIEYIOLIMEe OTBETHI.

Slwa. dro caeqaan Baaguk.

Bopwuc. 3DroHenpasna.

MaHss H ero pasbuaa.

B ausna. Caenana sto nmu6o Maus, nn6o Aus.

B anuk Bopuc mxer.

Crena. dro caenana Maug.
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Jleuna. Her, Manna okno He pas6uBaia,

Ansa. Hu MaHsa, HE 5 3TOrO He AesajH.

Posa. Ang npaBa, Ho BnaaHk Takxe He BHHOBEH.
Ecnu M3 3THX JeBATH IOKa3aHWH KCTHHHEL TONBKO TPH,
TO KTO pa36ua OKHO?

14. PaccesHnr#i npodeccop

IMpodeccop ke Hrpekoeuu 3er Gbla, Kak U3BECTHO, TaK
e yueH, KaK H paccefiH. ¥ Hero 6uiya Gosbiiasi 6HGIHOTEKA,
KoTOpasi nmoMelllajach B TpeX KOMHaraX. B mepBofi ObijiH
CNpaBOYHHKH, BO BTOPOA — TPyAHl MO €ro CHelHaJbHOCTH, '
B TpeTbeil — HayuHble KypHaawl. Korna on nucaa ceoft 3Ha-
MeHHTHIH TpyA «O GeccMepTHH MaACKHX XKYKOB», Y Hero Ha
NMHCbMEHHOM CTOJIE L[apHJ HeBePOATHHHA Xaoc, H OH He MOr
HadTH Tpex Belllell: cJIOBaApPb 3CKHMOCCKOro f3blKa, yuyeGHHK
HOCOJIOTHH H MaMdJieT CBOEro 3aKJATOro POTHBHHKA JOKTO-
pa BoatynoBa. IIpodeccop cTpaliHo B3BOJHOBAJCA H OGBH-
HHJ 1a6OpaHTa, YTO TOT, NO-BHAMMOMY, MOCTABHJ CJIOBaphb
rie-To CpeAM TPyIOB, a yueGHHK H mamdJeT — CpeldH Xyp-
HanoB. JlaGopaHT oTpulla/ 3TO M rOBOpPHJ, YTo mpodeccop,
Kak Bcerja, 6pocua Bce 5TH TPH Bellid Kyaa-HUOyAb Ha noJ-
Ky B mepBofi koMHaTe, A cynpyra npodeccopa BhicKa3sana
npeAnooxeHHe, YTO CJIOBapb, BePOSITHO, HaXONHTCSI CpPeaH |
JKYPHAJOB, a YUeOHHK H namdJer — cpenH TpyroB. Kax bl
HacTauBaJ Ha CBOeM, Hauajach GypHas mepe6GpaHka. Jloub
npodeccopa, caywmabmas 310, Cka3ania: «Bce, uTo BH yT-
Bepxkaaere, HeBepHo», Eciu oHa Gvls1a npaBa, KyAa 3ateps-
JIACb 3TH Belluu?

15. [loroBopHsle Havana

CornacHO 10TOBOPEHHOCTH, NMOPAAOK YTBEpKAEHHA HOBO-
ro NpoeKTa, B pa3paboTKe KOTOPOIO Y4aCTBYIOT YUpexkAeHHS
A, B, B, TakoB: ecnu.B YTBepXKAeHHH TIPHHHMAIOT CHayaJa
yuactHe yupex/eHuf A u B, T0 QOJKHO MPHCOETHHHTbCSH K |
Y4acTHIO M yupexzeHHe B. Ecnn yTBepXKaeHHE MPOHCXOMHT §
cHaya/la B yupexieHHax b u B, npucoeluHfieTCA H yupex-
nenne A. CrpauiuBaercsi, BO3SMOXHbL JiH TaKHe CjIyyaH npH
yTBepKIEeHHH POeKTa, Korja NpHHAMaJH Gl B HEM yyacTHe
TONIBKO yupexaeHHst A u B, MeXX1y TeM KaK Y4acTHe Yupex-
Ieuusa B He 6blno 6u Heo6XoauMo (MpH COXPaHEHHH JOroBO-
PEHHOCTH O MOPSAKE YTBepPKAEHHS NPOCKTOB)?
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16. Typucr. Mepeblit BapMaHT

Typner wen K o3epy. On jollenn 1o nepekpecTka, OTKyAa
BeJia 0JHA JOpora BNpaBo, a Jpyras— BJEBO; OJHA LJja K
osepy, Apyras — HeT. Ha nepekpecrtke CHIeJIO 1BOe napHe#,
OJlHH ©3 HUX BCerja roBOPHJ NpaBiy, BTOPOH BCerga Jraig.
O6a oHM OTBeuanH Ha JiIO6OH BoOmpoc, JHGO «Aa», aAu6O
«HeT». Bce 3T0 GBLIO TYPHCTY H3BECTHO, HO OH He 3HaJj, KTO
M3 HUX FOBOPHT NpaBAy, KTO JIXKET; OH TaK¥Ke He 3HaJ, KaKad
U3 Jopor BeleT K o3sepy. Toria oH nocraBHa 0GOHM Cpa3sy
OZHMH BOMPOC, KaXKAblA U3 HUX Aan Ha Hero cBoi otBer. Cnpa-
[IHBaeTCH, KaKoi 3To Gbi1 BONMPOC, pas TYPHCT MO MOJy4YeH-
HbIM OTBeTaM G6e30LIHOOYHO pellns, KaKas H3 J0por BeleT
K 03epy?

17. Typucr. Bropoi sapManr

Typuer noctaBua OZHOMY M3 napHei nBa Bompoca. Ka-
KHe 3T0 GBI BOMPOCH, pa3 OH MO OTBETaM Ha HHX Y3Hal,
Kakafl 1opora BejeT K o3epy?

18. Typucr. TpeTHii BapMamT

TypHeT nocTaBua JMHIIB OAWH BONPOC OJTHOMY H3 MapHel.
Kakoit 370 Gbls1 BONpOC, pa3 OH y3HaJ MO OTBETY, Kakaf Jo-
pora BefleT K 03epy?

19. MpasMrens ocrposa ‘

CaMopepxaBHHl NPaBHTENb OJHOMO OCTPOBA XOTeJ BOC-
NpenATCTBOBATL TOMY, YTOOBLI HAa OCTPOBE NOCEJNHJHCh MpH-
wensbubl. JKenas cobaI0OCTH BHAMUMOCTb CIPaBENJHBOCTH, OH
H3fla/l pacHopsIXKEHHe, COINJIaCHO KOTOPOMY BCHKHMH, xKeJsa-
IOLIMA NOCEeNHTbCA Ha OCTPOBE, NOJXKeH, XOPOLIO MOopa3Mbic-
JIHB, BHICKa3aThb Jio0oe npejJiokeHHe, NPHYEeM focje Mpea-
BApHTEJIbLHOTO NpeynpexAeHHs, YTO OT COAEpPKAHUS ITOro
npenaoXeHHs 3aBHCHT €ro JKH3Hb.

Pacnopsixxenue rinacuno: «Eciiu npuinenen ckaxer npas-
Ny, ero pacctpenasiioT. EcIn OH ckaxeT HempaBiy, ero no-
BecsiT». MoxeT /M npHIIenel, CTaB JXHTeJeM OCTpOBa, CO-
XPaHUTh CBOIO JKH3HbL?

20. YTIOr ¢ aBTOMATHHECKMM BLIKMIOuATENeM

[TonwiTafiTech onucaTh JOCHYECKHe YCJOBHA, Bbipaia-
IOUHe fesTeJbHOCTb KOHTAKTa, BKJIOYAIOLIero YTiOT, B CBA3H
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C KOHTAKTOM, MpelOXPaHAIOUIMM YTIOr OT neperpesa, H B
CBSI3H C COCTOSIHHEM OTOMHTEJbHOH COHPaJH, T. €. BHISICHHTb,
KaKHe H3 COCTOSIHHI 3THX TPexX yacTedl YyTiora — BKJIOUEHHE
HJIH HeBKJIOUeHHe KOHTaKTa, BKJIIOYeHHe HJIH HeBK/IOUeHHe
npeNoXpaHUuTeNsl, NeperpeB HWIH Hemeperpes CHHPaJH — CO-
BMECTHMBI JIPYT C APYroM, a KakHe M3 COCTOSIHHA HE COBMe-
CTHMBI IpPYT ¢ APYIOM.
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B. 3AAAUM, PELLAEMbIE
CPEACTBAMM JIOTMKM KNACCOB

A. OCHOBHBIE 3AJIAYM

21. 3noyMblIlUNEHHMKH

[TaTeprix YenoBeK NONO3pEBANM B MOArOTOBKE aBapHH Ha
ene3Hoi fopore. Axckas MallHHa, KOTOPYIO KTO-TO M3 HHX
yCTaHOBHJ H3 NyTAX, Obl1a BoBpemsi OOHapylKeHa, U Bce
nATh yesoBeK Obliu apectoBanbl. Ilonmuumsa cocpexorounia
cBOe BHHMaHHe Ha TeX H3 HHX, KOTOpble HemocpeJICTBEHHO
y4acTBOBAJ/IH B YCTaHOBKE ajJCKON MallHHB Ha myTax. Pac-
c/ieloBaHHe YCTaHOBHJO, uTO A BHAENH TOJNbKO NpH ABYX
ofGcrosTenbeTBax: 160 BMecte ¢ B, nu6o BMecte ¢ B, npu-
yeM He OBLTO HaNEXHO YCTAaHOBJIEHO, He MPHCYTCTBOBaJ JH
TpH 3THX BCTPeYax ellle KTO-AHOO Opyrod M3 3THX WATH.
I’ Bumenu HeckosnbKo pas B npucyrcrBuu 5 u B. B Tex cay-
yasX, KOrja 3TH JHIA C HHM He BCTpeyaJHch, 3axoqua K I’
Hekuit [. Hceaenvs uyacoBofi MexaHuWsM aJCKoil MallHHEL,
3KCMEpPThl YCTAHOBHJHM, YTO MNPH €ro YCTAaHOBKE Ha MYyTHAX
AoKeH Gbln npHCyTcTBOBaTh A. 3T0 GHIO YCTaHOBJIEHO
NONHIKHER HA OCHOBAHUH CPaBHEHHS BPeMEHHM BCTpPEU 3ITHX
JIHIl, KOTOpPOe OHa BCOAKMH pa3 3acekana. Moxer am kro-
HUOyIb OMH H3 STHX NATH JHL A0Ka3aTh, YTO OH He HMpHCYT-
CTBOBaJ NpPH YCTaHOBKe aJCKOA MallHHHI HA myTax? MoxXer
JH TAaKUX JHU GBITh GOJbINE?

22. MpaBMnbHBLIA MAK HENpPaBKNbHLIH BBBOAT

Ecnn Mbl ckaxem KOMY-HHOYIb, 4TO HEKOTOpbie MYy3bl-
KaHTbl He ABJSIOTCSH YYHTEJASMH, TO OH JIEFKO NMPHIAET K BH-
BOLY, YTO HEKOTOpHIE YUHTEJs He ABJSIOTCA MYy3blKaHTaMH.
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Pasurim obpasom, ecan Mbl ckaxkeM, yTo Hekotophle aio-
MHHHEBble JeTa/ii MallHH HeNMb3sl TPUMEHHTh TaM, rje OHH
noaBeprajuch Obl BBICOKOMY IaBJIEHHIO, TO JIETKO CHAesaeM
OTCIOJla BbIBOJ, YTO HMEIOTCS TaKHe AeTaj]H MallMH, KOTOphIe
He ¢leNaHB H3 aJIOMHHHA. MoxHo JaH no,noﬁm:m crnocob
BHIBOJ1a, €cJid OH BooGlle NnpaBHiieH, 0606MIHTL H NPH KAKHX
ycnosuax? Paccmorpute caeayiomuit npumep. Hekotopsie
Npolecchl MHILIEHHS He ABJAAIOTCA CyXaeHHsAMH. Ecan 6H
Mbl 1eHCTBOBA/IM TaK Ke, KaK B OPEAHAYLIHX [BYX MpHME-
pax, TO BBISICHHJIH Gbl, UTGC HEKOTOpHE CYXKAeHHS He ABJA-
I0TCA fipolieccaMy MBIIJIEHHS, YTO AAIBHO HeBepHO. B uem Xxe
Lesno?

~ 23. fisa o6bagneHus .

Tak Kak Ha TepPPHTOPHH CTpOsALIefics TJOTHHB HMEeTCH
HECKOJIBKO HaCeJIeHHBIX MEeCT, XHTEeJH KOTOpPHX [IOJIXKHBI
6GuiTh mepeceseHbl, O6bL10 H3AaHO OOBbABJIEHHe, H3Bellalollee
o6 stoMm xureneil. O6bABNEHHE TTaCHIO:

«CesieHus1, KOTOpBlE BHICENAIOTCH M NepeMeniaiorcs (B 06-
J1acTh BHE IVIOTHHBI) B YCTAHOBJIEHHble MecTa, HaXxo/JaTcs
B o6sacTH GyAyLiell MJIOTHHBI».

Tak xak 370 06bsiBNIeHHe He ObLIO MOHATHO MHOTHM TpaX-
JlaHaM, ero AOMOJHHJH APYrHM, KOTOPOE AOJXKHO GBLIO IO-
SACHHTb d1epBoe. OHO riacumno:

«CeJieHusi, KOTOpHe He BHICEJSIOTCH, HE HAXOLATCH B 00-
aAactu Gyayuied nuotunbl. CesieHHsi, KOTOphle He Iepe-
MEILAIOTCs, He NMpefiHa3HaYeHbl K BBICEJEHHIO»,

loBopsT aim 06a oGbAB/IEHHS OJHO H TO K€, HIH XOTA Ol
OT4aCTH OZHO M TO ¥Ke, T. € HMEIOT JH OHH OXHHAKOBBIH
CMBICT?

."" Dororpathua CcTapHHHOro 3amKa

PasBajuHbl CTapPUHHOrO 3aMKa TPYAHO AOCTYNHBI JJis
¢dororpaduposanus. B ux Onuxkafiie#s OKPecTHOCTH Haxo-
AATCS TPymia MOLIHBIX fAepeBbeB H COBpeMeHHas FOCTHHHLA.
Hac npeaynpeaunu, 4To pasBajuHbl Mbi He YBHIHM OTTY.a,
OTKyAa MOXHO YBHAETb JepeBbss H TOCTHHHIY, a TaKxe
He YBHIHM B TOM HanpaBJIeHHH, OTKyJla BHIHBL [€peBbsl
W paspylleHHble BOPOTa YKpelJIeHHs, HaXOJSMLIHecs Hena- |

NeKo OT 3aMKa. Mbl caMu y6efunch, YTO B TOM HanpaBﬂe~1
HHH, I/le He BH/Hbl HH FOCTHHHIA, HH J€PEeBbs, HE BUIHBI H |
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BOpOTa, A H CaM 3aMOK 3akKphIT OiH3KuM xoamowm. Iloso-
JKHM, 4TO APYrofi HHGopMaluu RONYYHTb HeJib3sl. CKOJNBKO
ufoB ¢ortorpacduii ¢ 3amMrkoM cymectByer? MoxkHo nm mo-
nyauth ororpaduu, Ha KoTOpbiXx ObLIH Gbl BMECTe 3aMOK
u BopoTa?

25. Cobaku necHmuero

JlecHHYHA TpeHHPYeT IecTepblX OXOTHHYbHX co6aK pas-
Hoft mopozxbl. OAHaKAL OH MOCBATHA Yac HX TPEHHPOBKE.
CHayana OH TPeHHpOBan Bcex, T. e. Anuka, BoGuka, 11esa-
ps, Jdpakona, Pekca u Tysuka. [Torom on ornycrun Pekca
u Ty3uKa H 3aHHMajcs JHIb ocTaAbHBIMH. Tak Kak AJHK,
Bobuk H Llesapr He oyeHb nNpeycmeBaJsiH, OH BCKOpE MPHCO-
equHua K HUM Ty3uka, a nBe onath ybexanau. ITocae aroro
OH 3aHHMaJCs HEKOTOpOe BpeMs JHIIb CBOHM JMIOGHMIEM
TysukoM, MeXAy TeM Kak Apyrue cobakm Oerann B cany
necHnuectBa. Ilocne 3amatuit ¢ TysukoM oH Hawan ocobo
tpenupoBath Anuka, Bo6uka u Jpakona. Ho sty ocobyio
TPEeHHPOBKY OH XOTeJ ellle HCNBITaTh Ha Pekce, K KOTOpoMYy
npucoensHua Bo6uka ‘u IpakoHa anas Toro, ytobnl Pekc mor
nogpaxath UM. OxHako Pekc GbICTpo YCBOHJ ynpa)KHeHHE
¥ €My paspellHJH YIaJHThcs paHblle, MEXIY TeM Kak
Bo6uxk u Jlpakon euwie TpeHHpoBaJuch. Bo Bpems crporoii
TPEHMPOBKH 3THX ellle MOJOALX cofaK Hcuessno H3 norpeba
MACO A/ YXKHHA. JICHO, YTO HUKTO, KpoMme cobak, He MOr ero
cramwuTh. JKeHa JiecHuuero ¢ HHTepecom HaBJiofana 3a Tpe-
HHPOBKOH M yTBep:kJana, UTO MACO MOIIH CTallliTh JIHIIb
TOTZa, KOrAa CPeaH TpeHHpyeMHX co6ak 6bly Ty3HK, moToMy
4TO OHa CMOTpe/a BCe BPEMA mOYTH TOJbLKO Ha Hero. Pekca
OHa BHJE/Na TOHAIIIMMCA 32 KOIIKOH J[AaJeKo OT JoMa.
CrpaHHBIM BO BCell 3TOH HCTOPHH GBLIO TO, UTO COGaKH ObLIK
HOUTH IOCTOSHHO Ha IMasax, H, YTOOH coXpaTh MAco, cobaKe
norpe6oBasoch Ob LOBOJNBHO MHOTO BpeMeHH. SICHO TakiKe,
YTO 3TOrO HEe MOMVIH c/eJiaTh CPa3y HEeCcKOJbKO cofak, fo-
TOMY YTO OHM, 3aTefAB APaKy, IPHBJEKTH Gbl K cefe BHHMa-
nue. JlecHHunii pewHs, YTO OH AOJKEH BO 4TO 6bl TO HH
CTa/NO BBIACHUTh, KakKaad H3 cofak chesa MACO, AJs TOro
4YToGbl HHYEro He YINYCTHTb npH ee TpeHHpoBke. [Tocne
YXHHA OH MOTPY3HJCA B rayGokoe pasLyMmbe, YTpoM IKe.
CKa3an, uro Bo3bMer ¢ cofoii B o06xon TobKO JlpakoHa,
4TOOB KaK CJAefyeT NMPOYYHTb €ro, W obellas YIHBJIEHHOH
XeHe, YTo OH OGBACHUT efi, Korna BepHercs ¢ o6Xoda, Kak
OH jnoHCcKaJicd MCTHHH. B caMOM Hejie, KaK OH BBISICHHJ 3TO?
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26. Kapra M goporu

ABTOMOOHJIHCT, HMEIOLLHIT KapTy paloHa, rie HaXoAATCs
cenennsi A, b, B u I', xenan noceruts ux Bce. Coryiacuo .
KapTe, Ha A0Oporax, NPOXOAsLIHX Yepe3 5 y He NMPOXOAANINX
yepes I', nexat nHGo oba cejieHHs Apu B, nu60 He AeXHT HH
onHo u3 HuX. Ho Tak xak aBTOMOGHJIHCT Y3HAVI, YTO B 3TOM
palioHe YHHAT AOPOTH, OH CIPOCHJA BCTPETHBLIHXCH €MY
pebAT, B KaKOM COCTOSHHH AOPOrH B pafioHe. OH y3Ha., 4TO
HH MO ZOpOraM, KOTOpHE NMpOXOAsT uepes cejeHue B, HH 1o
DoporaM, npoxoAsilium 4epes I', Hesib3si B HacTOsllee BpeMs
npoexath B ceiedus A u 5. MoxKHO /M, COTJIaCHO 3TOH HH-
¢opMauuH, npoexarth Cpa3y uepe3 BCe Ha3BaHHble CEJeHHA?
Ecnu 3T0 HEBO3MOXHO, TO IO KaKOH JOpore MOXHO MpO-
exaTh uepe3 HauGoJibliiee YHCTO CeJeHHH?

27. Ro6pocosecthule pabothHKy

Berperunuch aBa apyra. Ilepsblit ckazan Bropomy: «Ha *
OCHOBAHHHM MHOTOJIETHEro ONEITa MHE H3BECTHO, YTO BCe, KTO
pa6oran B 3TOM lexe, paGoTtan Ha coBecTb». Bropo#i Ha .
3T0 3aMeTHJ: «JTO TO e caMoOe, KaK ecJM Obl TH CKasaJ,
uyTO BCe, KTO He paboTal Ha coBecTh, pa6oTan B APYrHX
nexax». [lepBblit yTBep:KAaeT, 4To .3TO He TO Ke CaMoe, UTO
OH CKasaJ HeuTo Npyrde, uem ero Apyr. Pewurte, kto Obla
npas.

28. Coobuienme o NeKuMMH

.B nomyaspuoil nekuuu gektop ckasan: «Konuuectso Xxe-
Jesa B HallleM OpraHuaMe He3HAYHTeJbHO, OJHAaKO 3TO
XKeje30 COBeplleHHO HeoOXooHMo 1 MNOALEPKaHHSA
JKM3HH». B MecTHOHl rasere 6blJo mnoMelleHo CoobleHHe
O JIeKLIHH, 1 B HEM YNOMAHYTOe MpejAoXeHHe Oblio mepe-
naHo Tak: «HesHaunTenbHOe KOJUYECTBO KeJe3a, CoOAepIKa-
lieecsi B HallleM OpPraHH3Me, 3TO TO JKE/J1e30, KOTopoe COBep-
IIEHHO HeoGXOOHMMO AJiA MOoJuepiKaHus Ku3Hu». Hmeior au
o0a TpenoXKeHHs1 OJHHAKOBBI CMBbIC/?

29. ¥ renesM3opa

CeMbs cocTOHT H3 oTila Anekcesi, matepH Bepnl u Tpex
nereir: I'meba, Hamn u Kewu. O6GcroaTe/nbCTBa, KOTOpHIE
CK/JIaJLIBAIOTCS B CeMbe MPH [MPOCMOTpE TeJNeBH3HOHHOMH
nepenauu, takoBbl. 1) Ecau cmoTpur AJnexceil, CMOTpHT H
ero xesa. 2) Cmortpar au6o ama, mu6o Keus, audo obe
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smecre. 3) Cmotpsar aubo Bepa, nmubo [ne6, no HuHKOrza
ouH He cMoTpsAT 06a BMecrte. 4) lama u [ne6 scerna aunbo
cMOTpPAT BMecTe, NHG0 He cMOTpAT BoBce, 5) Ecam cMoTpHT
JKens, To cMotpaT u Anekcedt, u Jawa. Kro npu atux ycao-
BUAX CMOTPHT TEJEBH3HOHHYIO nepenauy?

30. BoeHHbiN (noT

Eue 10 cepeluHb MPOLLIOrO BeKa He Bce Cyla MOPCKHX
nep¥XaB GbLTH MeTaJ/IHYeCKHMH M paboTaly MapoOBHIMH ABH-
rarensiMu. Jlaxe i B BOeHHBIX QJ0Tax OCTaBajuch OOJbIIHE
nepeBsiHHBIE KOpal6iu, (peraThl u ApyrHe HeGoJbluue Aepe-
paHHBIE H mapycHble cyna. O6 3ToM CBHIETE/NLCTBYET #
uctopus KpbimMckofi pofinbl, B KOTOpPO# yuacTBOBaJH (JIOTH
Poccuu, ®panuun, Anrauy n Typunu. B onpelenenHbiii
mepuoR 5TOr0 BPeMeHH OBLIO H3BECTHO, YTO AHIVIHACKHA
BOEHHBII napoBoil HJ/IOT COCTOWT H3 BOEHHBIX Kopabief, Ha-
xonawuxca B CpenHseMHOM MoOpe, H H3 MapOBbHIX CYAOB,
naxoasuuxca BHe CpenusemHoro Mmopsa. K ueMmy HokeH
6bi1 GBITH TOTOB KOMaHAHP ¢J/ioTa rocyaapcrsa, GuBIIero B
BOEHHOM KOHGuIHKTEe ¢ AHrauefi, mpu BCTpeye AH/IHACKOIG
naposoro cynaHa sae Cpeausemuoro mopa? M riae on Mor
eIHHCTBEHHO BCTPeTHTh HEBOODYXKEHHble aHTVIHACKHe mapo-
Bble CyZHa, KOTOpHie ero BOeHHHle KOpabjsu MoOrjH Obl 3a-
XBATHTL?

®  31. KanutaH u pyneso#

Ec/H, COrMIacHO MHCTDPYKIHH, KalHTaH MAOJIXKeH Haxo-
IHTbCS Ha CyJHe BCeria, 3a HCKIIOUEHHEM CJyuaeB, KOraa
C CyJHa BBHIIPYIKAIOT TPy3, H €CJIH B TeX cJydasx, KOraa rpys
He BBHITPYXKAIOT, PY/IeBOfi HHKOrJa He OTCYTCTBYET, €CJH He
OTCYTCTBYeT TaKXe M KalHTaH, YTé MOXHO YTBEepXK/IaTh
O NMPUCYTCTBHH H 06 OTCYTCTBHH PYJIEBOTO Ha CYZHeE?

32. Tpyausie peru [3apgaua-wyrtka)

Iauet ytBepxpenus. 1) [pynusie merd HeJOTHUHBL
2) Mul He npe3HpaeM HHKOTO, KTO He CNOCOGeH CrpaBHTLCS
C KpOKoAHNOM.  3) Mbl mnpe3upaem TexX, KTO HEJOrHYEH.
Hokaxure, 4ro M3 3THX yTBepxJeHHH CJaeayerT BHIBOM:
«[pyansie JleTH HecHoCOGHH CNPABHTbLCH C KPOKOJHIOMS,

33. Puibm {3apava-wyrka)

1) Hu onna akyna He coMHeBaercs B TOM, YTO OHa XO-
pomo BoopyxeHa. 2) PribGa, koTOpasi He yMeerT TaHUEBaTh
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KaJapuab, 3acayxuBaer cocrpagannsa. 3) Hu oxua puifa me

yBepeHa B CBOEM BOODYXKEHHH, eCJIH OHA He HMeeT XOTs Obl
TPH psifa 3yG6oB. 4) Bce puibbl, 3a HCK/IIOUEHHEM aKyJ, Jiac-
KOBBI ¢ feTbMH. ) Tsxenble ppi6bl He YMEIOT TaHLEBATh
KaApHuab. 6) Pri6a, uMeroulas Tpu psifia 3y6OB, He 3aC/ayXKH-
Baer cocTpajgaHus. OueHHTe NpaBHJIbHOCTb BHIBOJAA: «Ts-
XKenble PhIOH He ABJAIOTCA HEJACKOBBLIMM C JAETHMH»,

5. 3AJAYM C TEXHMYECKMM COREPYAHMEM

_ 34. Lisersble hnacky

HOBoe npysefi ryasior Ino pnopore, HMmewueli ¢opmy

okpyxHocTH. Hepaneko or meHTpa 3TOM OKPYXHOCTH CTOST -

yeTblpe lIecTa OJAHHAKOBOH BLICOTHL C (py1aXKKaMH OAMHAKO-
BOM BeJHUYHHBI, HO pPa3JHYHEIX UBeToB. Pamuyc okpyXHOCTH
JNOBOJILHO Goabitof. Ilpyabs moctaBuid mepen cobGo# 3ana-
Yy — ONpeliesIuTh NPH MOMOILH OXHOTO JHIIL HaGJMIONEHHS
3a (maXkKKaMH, Kakylo reoMerpuHieckyio ¢urypy o6pasyior
TOYKH, B KOTOPBIX MOCTaB/deHH IiecThl. Korpa mpysbs 060-
IIJIH Becb NMEPHUMETP OKPYKHOCTH, OHHM MOABENH HUTOr CBOMM
HabJIofeHHsIM B ciaenylouux mpeanoxennsax: «Korna Bunen
KpacHBIH (JaXKOK, BHJIEH ONHOBDEMEHHO elle XeJThli H
3eJIeHbIHl, HJH JKe He BHAEH 3eJeHBbIH, HO 3aTo BUIEH c*nuﬁﬂ‘

~ OnmnaKo cywecTByeT H Takoil cjiyya#f, Korja He BHJIEH Kpac-

a1 ¢J1aXKOK, HO TOrja He BHAEH M XKeJThlll, HO 3aTO OJLHO-
BpPEMEHHO BHIHbLI 3eJIeHbll H CHHUE». IIpH BCeM 3TOM TpHHH-
Maercsl BO BHHMaHHe, KaK 3To JApPY3bsd YCTaHOBHJIH, 4YTO

d1axKH, Lﬂaﬁmonaem,le #3 HEKOTOPHIX MECT, NIepeKphIBaIOT

apyr apyra. Kakywo reoMerpuyeckyio ¢nrypy 06pasoBa/in
TOYKH, B KOTOPBIX OLLTH MOCTaBJIEHbl IIECTHI?

35. YernipexrpanHas npu3Ima

UYeTnlpexrpaHHas npsiMas TIpH3Ma, TPaHH KOTOPO# 0Go-
snayum uepes A, 5, B, I', cTouT cBOHM OCHOBaHHEM Ha CToJe
H Mbl BpauiaeMm ee. Mbl yCTaHOBHJIM, YTO €C/IH NPAMO Tepen
HaMH rpaHb A, To BUAHH elle u rpaiu b u I'. Ecim npsamo
nepej HaMH HAXOZHTCH rpanb B, T0 HeJb3 YBHIETb HH OLHY

M3 OCTa/JIbHbIX TpaHeil. Hakosell, eC/lH MBl BHIHM B J0GOM:

NOJIOXeHHH OnHOBpeMeHHO rpanH I’ u B, To BHAuM Bceraa
takme u A. KakoBa ¢opMa ocHOBaHWs, ecliH OHA BBITYKJBIH
yeTnipexyroJbHHK? (Bbimykiblii yerbrpexyroJbHHk obaajnaer
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TeM CBOMACTBOM, YTO OTDE30K, COENHHAION(H# JioGble [Be
TOYKH, JieXallue BHYTPH YeTbIPeXyroJbHHKAa, JIEKHT LeJH-
KOM BHYTPH O0JIaCTH, OTPaHHYEHHON CTOPOHAaMH 4YeThipex-
yrOJMbHHKA).

36. Puiuar u KHOnKa
“ 3

Mamuna uMeer pHUar ynpaBJeHHs ¥ NPeAOXpaHsIOLLyI0
kHONKY. B MaumiHe BcTpeuaroTcss ABa BuAa MepeGoeB: OHA
BHOpPHpPYeT H HCKPHT. B Teuenne omHOA MHHYTH KaJABIA U3
3THX Tepe6GoeB Jubo EMeer MeCTo, JIH6O HeT, mepexoibl He
cyuecTByioT. [loBeaenne MallMHBl B JaHHYIO MHHYTY 3aBH-
CHT €QHHCTBEHHO OT ee COCTOSIHMA B NPEAHAYILYIO MHHYTY,
a MMEHHO: MallliHa BHOPHpYeT, ec/H BHOpHpOBaJjia B Tpe-
ABLAYIIYI0 MHHYTY (H He BUODHpPYET, eCiM B NPENBIAYILYIO
MHHYTY He BHOpHpOBana), IpH YCJIOBHH, €CJiH, KOTAa OHA
He MCKpHJA, phiMar He 6ol BKaioueH. Ho ecnu poiuar OblI
BKJIOUEH H MallpHa BHOGpHpOBaJa, TO Tenepb BHOPHPOBaThb
He CTaHeT, H, Hao6opoT, ecau He BUOpHpOBaja (MpH BKIIO-
yeHHOM pHI4are), To Temepb Oyaer BuGpupoBaTh. [lasee,
ec/lM B TIPeAbIAYUIYI0O MHHYTY KHOMKa Oblna Ha»XaTa, Ma-
wuHa OyAer uiuM Xe He GyIeT Tenepb HCKPHTb B 3aBHCH-
MOCTH OT Toro, BHGpHpOBala JH OHa Ha¥ HeT. Ho ecau
KHONKa He Obijia Ha)aTa, MalliHa OyIeT HCKPHTb, €C/IH He
BHOpHpOBaJa, H He 6y,u.e'r HCKpHUTb, eciu BubpupoBana. Kak
pas B JaHHYIO MHMHYTY MallHHAa OJHOBPEMEHHO BHOpDHpyeT
1 HCKpPHT. UTo Jenath ¢ peluaroM M KHOMKO#, uToOm 0fa -
nepe6osi TlepecTalii B CAEAYIOLLYI0 MHHYTY AeHCTBOBaTh?

37. YpaeueHua ans Gyks

Ilepen HamMu ImMaxMaTHas J0CKa, Bce MoJs KOTopoii Ge-
Jble. 3aKpacHM HEKOTOpHle MoJs Tak, YToOH (KaK yKas3aHO
Ha yepTexe) BO3HHKAM GHUTYpH, o6pasyiouiHe dopMy
6ykxe B, M u T. MoXHO JJH COCTaBHTb JIOTHYECKHe ypaBHe-
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HHA, BhIpakamwlige AAA HaHHBIX OYKB, KakHe NoJs 3akpa-
IIeHBl H Kakue HeT? (Ykasauue. [IpHMuTe Bo BHHMaHHE, UTO
maxMaTHass Jocka HMeer 64 nonaf, KOTOpHE MOXHO
3akpacuth 64 coueraHusimu Boipaxenuit A, 5, B, I', [, E—
YHCJAO 3THX COUeTaHHA Kak pa3 paBHO 26=64).

38. CurHanbHas YcTaHoBKA

CHrranbHas ycTaHOBKa HMeeT TPH JIAMIIOYKH: KPacHYIo,
3e/IeHyI0 B XenTyl. Mul MoxKeM HabniofaTh, Kak 3aXKMra-
IOTCSl H TAaCHYT 3TH JaMNOYKH, HO HAM HHYEro HEH3BECTHO
O CBA3H MEXIY 3THMH CBETOBBIMM CHrHaJjsiaMK. [lJaHTenbHOe
HaGnofeHHe 3a YCTAHOBKOH BHISIBHAO JIMINB CJeLYIONLHS
coyeraHus: 1) cBeTAT KpacHas ¢ XKeJTOil H 3eneHol; 2) cse-
TAT KpaCHafg c KenTod; 3) cBeTAT 3e€JieHas C JKeJTOH;
4) cBeTHT OAHa JIMIIb 3eJeHas; ) CBETHT O&Ha TOJBKO
XKesatass. MOXKHO JIH H3 3THX JaHHLIX MOJAYUYUTH HHHOPMAIHIO
O BHYTPEHHHX CBfI3fX CHTHANBHOH YCTAaHOBKH, {IPHBOASIIHX
BO B3auMoleHcTBHe OTHeJbHEIe CBETOBhle cHrHafawl? Ecau
3TO BO3MOXKHO, TO UTG MOXHO CKa3aThb O.CBOHCTBax 3JeK-
TPHYECKOMH CeTH, HaxXOoNALIEHCs BHYTPH YCTAHOBKH, He 3arisi-
IEIBasi B Hee?

39. Cemathopul M cTpenuu

Ot rnaBHOro nytu A, no KOTOpOMY moe3ja XOAAT B
0GOMX HamnpaBJeHHAX, KaK YKa3aHO Ha PHCYHKe, OTXOXHT
BeTKa B, mo KOTopo# noe3ja TakxKe XOAAT B OGOMX Hampas-
nenuax. Hopmanbhoe nonoxenune crpenox By u B, Takoso,
YTO BO3MOXHO NBHXKeHHe no auand A. B ciydyae, uro us B,
OTXOAMT moOes] Ha JHHHIO b, uiH Xe B ciayuyae, 4yTo kK B,
moabeskaer Toe3] M3 JHHMUH b, cTpeska nepecTaBiieHa.
Cemadopu I'1 v I'; UMeOT NHIb ABa MOJIOXKEHHS: «CTOH»
H «nyTb cBo6GoneH». KakoBbl B3auMHble OTHOLIEHHS 10JIOXKe-
HHHI CTPeJOK M COCTOAHUE ceMadopoB, ofecrneuHBaloLIve
GesonacHOCTb [BHXKEHHS Ha JaHHOM yuyacTKe? 3amuiure
3TH YCJIOBHSA.

40, Tpu mawmnsl. Mepesi BapHaHT

a. Arperar, .cocrosimuii 3 Tpex mamun A, b5, B, HMeer.
cnelyolive ycaoBHA (YHKIHOHHDOBAHKEA: 1) Bcerza, Koraa.
pab6otaer MamuHa A, paGoraer Takxe MamwmuHa b; 2) u
"BCEra, Korja paGortaer MawuHa b, paGoraer Takke Ma-
muHa B. Ilo TtpeGoBaHusaM 6GesomacHOCTH HeOGXONHMO,.
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yTOOBl B TOM CJy4yae, KOria oTKaxker MawmuHa A, ue pabo-
tana M MamuHa B. Kak ynoBnersoputh 310 TpebGoBaHHE?
6. [Ipu Tex xe ycnoBusix 1) w 2) kak B a, MamuHa B
JoKHa OBITb 3anmacHOH, OHa AOJMXKHa pa6GoTaTh M TOraa,
koraa He paboraer MawmnHa A. UTo MOXKHO CKa3aTb O pa-
Gore Mamuuel B? Moxer an mamusa b paGorate oana?

41. Tpu mammHel. Bropoi BapMaHt

B 3aBopckoM Iexy HMeOTCA TPH MOTOpPa, 0 KOTOPHIX
U3BeCTHO, YTO OHH PabGoTalOT NpH CJAEAYIOUHX YCJIOBHAX:
Jqu60 paboTaioT mepBHII MOTOp M BTOPOM, JHGO BTOPOA H
TpeTHii, nH6G0 nepBbiil H TpeTHi. Ho Tak Kak mpoH3BOACTBO
HyXJaercd riaaBHBIM o6pa3oM B MEPBOM H BTOPOM MOTOpax,
TPeTHH MOTOp paboTaeT JHIIb TOTAA, KOrJa NepBBIl HJIH
BTOPOH HAXOAMTCA B PeMOHTe HJIM KOTJa HX YHCTAT, T. €.
paboraer auwb HeGoJblloe BpeMsa. CrnpalinBaercs, KaKOBH
yCOBHSI IefcTBHS #JH OesfeficTBUS TpeTbero MOTOpa,
a TaxKe, MOXeT JIH KaKOH-HHOYb U3 HUX paboTaTh OTIEJ]b-
HO M MOTYT /i paboTaTh OXHOBPEMEHHO Bce TPH? =

(42. TpoH3soACTEO M KOHTPONL Kauecrsa

ABpToMaT 06CayKHBaEeT HeNpepLIBHOE NPOH3BOJACTBO BHH-
TOB, KOTOpble Mepel YNaKOBKOWA TNOABEPraioTcs ABOAHOMY
Koutpouio. OnHH Kacaercs KayecTBa MaTepHasa, a BTODOH,
He 3aBHCAIUMA OT MNepBOro,— TOYHOCTH OOpabGoTku. Uro
MOXHO Ghl10 GBI CKa3aTh O JeATEJNbHOCTH aBTOMATa, ec/IH 6bl

N
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KOHTPOJb He OGHAPYKH/I HH BHHTOB HS IIOXOTO MaTepHana, .
X0poIIo 06paGoTaHHLIX, HU BHHTOB MJIOX0 06paGOTaHHHX H3
xopoitero MartepHana? M uto MoxHo OHIO 6Bl CKasaTh
0 TOM Xe aBTOMaTe, eClH Obl KOHTPOJNb YCTaHOBHJ, YTO
BOOOIIe He BCTPEYAlOTCH JHIIL BHHTH H3 MJIOXOrO MaTe-
pHasia, HO Xopollo 06paGoTaHHbIe?

43. Mpou3sofcTBEHHAs NMHMA |

= . [larb maiiuH, 06CAYXHBAIOIHX IPOU3BOACTBEHHYIO JIH-
HHIO, PabOTAIOT MOJ KOHTPOJIEM aBTOMaTa, KOTODBIH BMeIlH-
Baercsl B MIPOH3BOJACTBEHHLIA Mpodlecc B caydae, ecad Kakaf-
HHOYAb U3 MalIHH OTKaXeT. MalluuLl cBA3aHBl TaKuM 06pa- -
30M ApYr C APYroM, YTo ecsiH nepsas paboTaer XopoLlo, TO
‘M BTOpas xopowo paboraer. To ke OTHOCHTCA H K nape —
BTOpas M TpeTbs MalllMHA, K Mape — TpeThsl M UeTBepTas,
H HaKoOHell, K mape — 4yeTrBepras M nsartas, Urto mpousorzaer,
ecnu: 1) oTKamer yeTBepras MalllHHA; 2) OTKaxKeT MoCJel-
HfAf MallHHa; 3) OTKaxer BTOpas; 4) OTKaer mepBas?

44. Nepegava coobuwermi

Yerpoiicrso, nepenamwoliee COOOLIEHHS, HOMOJb3yeT ad-
tdasut, cocroaumil us natu 6yks: A, B, C, D, E. «Caoso»
TaKOro cOoGIIEHHs — ITO noc.nenoaa'renbnoc'rb MATH 3HAKOB,
B3ATHIX 3 3TOTO ampaawra B YKasaHHO{l mocjefoBaTelb-
HOCTH, Npu4eM Kakof-HHOYIb M3 3HAKOB .(HO, MOXKeT GHiTh,
H HECKOJNIbBKO, a TO H BC€) MOMKeT OHITh 3aMeHeH CHMBO-
JoM x. TakuM o6pa3omMm, «CioBaMH» SBJISOTCS, HampHMeEp,
we tonvko ABCDE, no uw AxCDE, xxCDE, xBCxE wu r. n.
Opauako B nepenalollieM ycTpoficTBe MPOH30ILIO NMOBpeXae-
HHEe. YCTaHOBJIEHO, 4To nepenada OyKBH [ BJHAeT CTOJE
Heb/aronpuATHO Ha mosBiaeHue 6yks B w C B mpHeMHHKe,
uto ux npuem B 509% cayuaes Henagexen. Ho stu HeGaaro-
MPHATHBIE CIYYaH BCTPEYaJHCh JMIIb TOTAA, KOrAa CJO-
BO colepxano OykBy D, Ho He cojepxano Oykey E, uau-
Xe, XOTfl H COAEPKaJO ee, HO 0653aTeJBHO BMECTe C ﬁyx-
Bol A.

Okasanoch, 4T0 H OpPH 3TOM HENOCTATKe armapa'rypblf*
MOXKHO [epelaBaTh BajkHble COOGILEHHsl, €CJH TOJNBKO
HCKJIOUHTb CJOBa, IPHEM KOTOPLIX, BCJEACTBHe YKa3aHHOIO
nedekta, HeHanexeH., Omnpejenurte, KakHe cjioBa Heobxo-
JTAMO HCKJIIOUHTb H KaKHe CJIOBa [NOMYCTHMEL, T. e. TIpHeM
KOTOPHIX HaZeXeH.
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' B. 3AJAUM € SAEMEHTAMM APMDMETHKM

45. Renyratel H BOeHHbIe

Ecau BoiuecTh H3 umcna gemytaToB CoBera YHCIO TeX
ellyTaTOB, KOTOphle He ABJSIOTCS BOEHHBIMH, TO MOJYYHUM
TOT e Pe3yJabTaT, KaK €CJH OT YHCJa BceX BOEHHBIX BHI-
yecThb YHCJIO0 TeX BOEHHHIX, KOTOpLIE He ABJAIOTCA Jenyrara-
mu Cosera. Jlogaxure ato!

46. MexpgynapoaHas koxepeHuus

Ha mexaynapoano#i koH(pepeHIHH BCTPETH/IHCH CHelHa-
JHCTHI-XHMHKH, BCero e yejoBek. KaxIbifi H3 HHX IOBOpHJI
no MeHbllleli Mepe Ha OJHOM H3 SI3BIKOB: aHTrJHHCKOM, (paH-
1ly3CKOM H PYCCKOM, OflHaKO, CPefii HHX He GO HH OJHOTO,
KOTOpHI#1 roBOpHA Obl OXHOBPEMEHHO M NO-aHIVIHHCKH, W MO-
¢paHuy3cKH. JIul, roBOPAIHX MO-aHMIHHCKH, OGHIO a, TeX,
KTO TOBOPHJ mno-ppaHUy3cKkH, Oblsio 'b, a roBopAlIHX TO-
pycckH 6b110 ¢, Cpean yyacTHHKOB ObIJIH M rOBOpAliHe JHIIb
Ha OJHOM M3 3THX f3BIKOB, HX UHcsa0 6b0 paBHO d. Okasa-
J0Cb, YTO cAayyaliHo cymMa a+b Gwlia paBHa cymMme c¢+d.
CnpamuBaeTcs, CKOJBKO YJaCTHHKOB KOH(EpPEHIUHH rOBOPHT
TOJILKO MO-DYCCKH U CKOJBKHM YYacTHHKaM KOH(epeHIHH
NpUILLIOCH TNEepeBOAHTh JAOKMAaAbl, MNPOH3HECEHHHIE 110-
pYycCKH?” '

47. MccnefosaHue onepauMi no obGcnyMMBakMIO HaceneHus

B ropoackom pafioHe HMelOTCs JBe npaveynhie. B onpe-
LeJIEHHYIO HeJeJi0 YCJyraMH NepBoil ToJb30Batuch 562 ue-
JIOBEKa, a ycayramu BTopoit — 474, ViccnenoBaHue onepanui
no oGCJAYKHBAaHHIO YCTaHOBHMO, 4To 435 dYesoBeK MNOMB-
30Ba/IHCh HCKJIIOUHTENbHO TOJbLKO YCJAyraMH BTOpOf fpa-
yeyHol. MOXKHO /1M HAa OCHOBAHHH 3THX LAHHBLIX YCTAHOBHTD,
CKOJIBKO YeJIOBEK 110J1b30BaJiOCh B 3Ty HeJesI0 TOJNBKO yCJy-
raMH nepBoi MpavyeyHOH?

48. Nepesogunru

B nuu MyshiKajabHoro ¢ecTHBajs B FOpPOA NpHeXa/H He-
3BaHble HHOCTPaHHBIE NOCTH, roBopslKe no-ucnaHeku. Opra-
HH3aTOpH (hecTHBaJsl OOPATHAHCH B NEePEBOAYECKHH LEHTP
C npocbbofi npucaatk nepesBogunkoB. Ha Bompoc mo Tede-
¢ony nocnenoBan orBer, YTO NEPEBOAYHKH, BJiajeioliHe
POManCKHMH A3bBIKaMH, €CTb, HO, K HECUaCThIO, ONMH M3 pa-
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60OTHHKOB ynpaBaenus 3aGosen, a y Héro kak pas xpanuies
KJIIOY.OT CTOJIa, B KOTOPOM HaXONMTCH KapTOTeKa 3THX fiepe-
BoauukoB. Ho okasanoch, 4To PyKOBOZHTE/NbL NepeBojpye-
CKOTo LIEHTpa HMea Anf ceba JAHYHO CNHCOK NepPeBOIYHKOB,
BJIaJeloIHX XOTS Obl OLHHUM H3 ABYX SI3HIKOB: (PpaHIy3CKHM
niH vonanckHM. Hx 6wo Beero 20 yenosek. Tex, KTo roBo-
pHA No-PpaHLy3CKH, OblIo 8, a Tex, KTO TOBOPHA JHIIbL Ha
OZIHOM H3 3THX S3bIKOB, OblIo 15. Opranusatopam GecT-
BaJig Hago ObLIO HeMEeAJIeHHO 3HATh, CKOJLKO MEepeBOJIUHKOB
C HCIIAHCKOTO HM MOTYT MfpHCJaThb M3 leHTpa. Uepes He-
CKOJIBKO MHHYT PYKOBOAHTEJNb HEHTPa COOOIMJ HM 3TO.
CkonbKO #X OBLIO M KaKHM TMYTEM OH YCTaHOBHJ 3TO, €CJH
KapToTeKa Bce elle HaxoAWJacCh B 3alMepTOM MHCHLMEHHOM
croae? ;

49. MpopaoeonbcTEEHHbIE 3anachl

IIponoBonbcTBEHHBIE 3amachl reorpanpnqe'cxoﬁ 3KCIeIH-
IIHH COCTOAT H3 KOHCEPROB H Apyroil muilk. KoHcepss o6pa-
3yloT ABe TperH Bcex 3anacoB. OfHako NpeaBapHTENbHbINH
KOHTPO/Ab YCTAHOBHJ, 4YTO JBe TPEeTH BCEX 3amacoB HCHOP-
yeHbl. MOXHO /11 Ha OCHOBaHHH 3TOr0 CKa3aTb, KaKasd 4acTb
KOHCEPBOB Oblla HaBepHfKa HCHOpYeHa?

50. Yucno HeM3BECTHBIX NMPEfMEeros

Hekotoprie npeaMern, obsnanawoume cBofictBoM X, 006-
AafaloT Takxke cBofictBoM Y. C KaXJbIM TpeiMeToM cO:
cBoiicTBoM X COmMOCTaBJeH NpeiMer, JHLIEHHBIH CBOFACTB Y.
H Z. JlokaxuTe, 4TO CYIIECTBYIOT MpPeAMeTH, JHIIEHHbIE
coficte X u Z. DTa 3ajaya CTaHeT HHTEpeCHee, €CJH NOCTa- E
BHTb JONOJHHTENbHbI BONPOC, KAKOBO HaHMeHbIllee HHCIO-
NpeAMeroB, JHIIEeHHbIX cBofict X u Z? i



PA3AEN BTOPOH

Pewenne 3apauy. Teopus

A. 3AQAYM, PELLUEHHBIE
BE3 NMPUMEHEHMA
MATEMATHUYECKOW NOTUKH

‘I. Kuurn M npodheccuu

Pewenne ocyuiecTBHMO NmpH NOMOIIM TaGJaHIbI, COCTaB-
JICHHOH B pesyJibTaTe pacCyXOeHHA o0 OTHOIIEHHSX MEexay
tdhaMuauei, npodeccueii u OLOMKEHHOR Kuuroi. Haunem c
TpeTbero ycaoBus 3anaun: «ChlH Ky3Heua B3sin KHAry Kys-
HelloBa; OH Ke — Te3ka mpodeccnu coiHa KysHeuosa u
OJIHOBPEMEHHO Te3Ka TOro, Yblo KHHry B3aa chin Ky3sHe-
uoBa». OTC0fa H M3 TOrO, YTO CHIH KY3HELa He MOXET HMeThb
ABYX ¢daMHu/IHil, caedyeT, UTC OH HMeeT, BO-NepBhiX, daMu-
JIHIO M0 Ha3BaHHIO npodeccuu cbiia KysHeloBa; BO-BTOpPbIX,
(aMHJIHIO CBOEro OTLA, Y KOTOPOTO OAOJMHJ KHHIY CbIH
Kysneuosa. (9tn nBa BhiBona o6o03Hauum uepe3 B). Us no-
clelHero YCJOBHA 3aflayH CjAelyeT, YTO MIOTHHK = Croas-
POBHIM (3HAaK == 00603HAYaeT «He SBJSETCA»), H3 BTOPOrd
YCI0BHA 3afayd cjaelyeT, 4TO NIOTHHK == [lnoTHHKOBHM,
a Tak Kak, COTJIaCHO MNpeanocjieiHeMy YCJOBHIO 3ajauH,
maoTHHK B3An kHMry lllopHukoBa, a 3HaYHT, KHHTYy Apyra
CBOEro OTlla, 4bl0 (PaMHJHIO OH He MOMKET CaM HMeThb, TO
nonyyaem, 4to maoTHUK ¥+ IllopHukoBhiM. ClenoBaTesbHO,
NJIOTHHK MOXeT HMeTb Jubo ¢amunuio Kysnenos, aubo
Tpy6ouncros. .

BHIfICHUM, KaKoe H3 3THX ABYX IPELNOJOKEHHH HCTHHHO.
Ionyctam, uro nnotuuk ¥ KysuenosuM. Toraa, coraacso
TpeTbeMy YCIO0BHIO 3a[ayH, CblH Ky3Hella B3y KHury Kysue-
loBa, T. €. KHHTY MJIOTHHKA, a 3HAYUT HaMuUJHA CBIHA KYy3-
Heua ITnoTHukoB, u y ero orua — [lnorHukoBa (CM. Bbi-
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soabl B)— oponxkun kuury cein Kysneuosa, 1. e. IJIOTHHK.
OunHako, cornacHo NPeNNOCJaeHEMY YCAOBHIO 3aflayH, IJIOT-
HHK N0JKeH B3ATb Kuury llopuukoBa. Takum o6pa3om, Mbl
NPHIIJIK K NPOTHBODEUHIO, TaK KaK KaXjblil U3 CHIHOBEH
OJIO/IKHMJI KHHTY JIHIIb y OAHOrO M3 ApPYy3efi CBOEro oTia.
3HauyHT, MIOTHHK MOXET HMeTb TOJILKO (paMu/Hio TpyGouu-
CTOB, YTO Y 3anulleM B Tabuauuy. .

Bo Bropoii yacTH peilleHHs CTaHeM HCKaTb (haMUJHIO
chiHa Ky3Hena. 1) Coin KysHenas=KysueuosnM (corsaacho
ycnoBHIO 3aiaun). 2) [onyctuM, 4ro chin KysHella=Ilaort-
HHKOBY; TOrAa, COMIACHO TPeTbeMy YCJOBHIO 3aJlauH, CHIH
Kyanenosa=mnaoraHky u cbin KysHenoBa ono/Kua KHHTY
y IlnoTHukOBa, T. €. OTHa ChiHa Ky3Hena. Ho a/loTHHK, T. €.
ceii KysHeuosa, fo/KeH B3fiTh KHUTY, Of0/KeHHYyI0 y Lllop-
HHkOBa. Cne0BaTeNbHO, MBHl MPHIUUIH K NPOTHBOPEUHIO.
3) IlomycTuMm TOraa, 4ro ChlH KysHeua=CToasipoBy; Tonia
coi  Kysnenosa=croasipy, u chin KysHemosa onomxua
KHHTY y ChlHa Ky3Hella, T. e. y CroaspoBa, 3To BO3MOXKHO.
4) Honyctum, uto chin KysHenoBa=IllopuukoBy; Toraa chn
KysHelloBa=IIODHHKY M B3AJ KHHMry OTlIla Ky3Heua, T. €.
[llopaukoBa. OAHAKO, COr/AaCHO YCJAOBHIO 3alauH, KHHTY
[llopaHKOBa B35/ MJOTHHK, W CJAELOBAT&NIbHO, Mbl OMAThb |
NpUULIH K mNpoTHBopeyHio. 5) Ilpexnonorxkenue, yro ChHIH
Ky3Hella=Tpy6ouHCTy, NPOTHBOPEUHT pe3y/jbTaTy MepBOi .
4aCTH pelIeHHs, COrJIacHO KotopoMy TpyGouHCTOB=miIoT-
HHKY, a He Ky3Hely.

Takum oOpasom, Mbl NOJYUH/H, 4YTO PaAMHAHA CHIHA KY3- -
Hella (kak u camoro Kysseua) Crosnspos, a Kysueuos sB- -
JSIETCA CTOApoM. DTO MHI 3amuiiem B Tadauuy. Tenepp Aas
Ilnoraukosa u IllopHuKOBa OCTaJiHCh TIPO(ECCHH LIOPHHKA -
# Tpy6ouncra. Onnako lloprukoB He MoXeT GhITb IIOPHH-
KOM (COrJIacHO YCJIOBHIO 3aflayH), CJeL0BaTelIbHO, OH TPY- °
6ouncr. Mrak, dbamunus tpy6ouncra Ilopuukos, 3To u 0T-
BeT Ha MOCTaBJIEeHHHIfI BOMpOC.

©Campaun , . . Kysmeuos Ilnothukos CrosisspoB Illopuakos TpyGourcros
Mpodeccen . . . Cronsp Ilopruk Kysueny  TpyGoumer  ITaorHuk
OnomuuBIIA

KHHTY . . . KysHeny Crongap  IlaotEHk

(9Ty Xe 3ajauy MOXKHO PELIHThL C MOMOILbID HCYHC/IE-
HHA OTHOLIEHWH, KOTOpPOe, OAHAKO, B 3TOH KHHUre He H3Ja-
raercs}. )
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2. Npotpeccop Kyrywka

BBenem oGosHayenusi: @ — dpaunys, H — nemen, H —
graabsHel, C — uonaHeu, I’ — roananpen, [ — paTuaHHH,
4 — yex. ITucbMa, KOTOpBHIE OHM AOJXKHBI OBIIH MOJYYHTD
Ha CBOEM POJHOM f3HKe, 0603HaUYHM COOTBETCTBEHHO: ), H,
u,c, 2, 0, 4, MeX1y TeM KaK HayuHble MOHOrpathHH, xoro-pme
HM TpENHasHAYAIHCE, 0603HaUHM COOTBETCTBEHHO: ¢/, #
w,c, e, o, .

COCTaBHM TabMHIy:

¢ H H C I' 0 4

o | R
B n|M "y
‘UTY““ Tl
IR
oJ | L
ad- | 1| |=| =l
d U (a7l & |

B rabauuy MHl 3anHcalu BCe, 4TO HaM ObiJO H3BECTHO,
npuueM GYKBO# 1 MH 0603HaHMH TIOJIyYEHHOe TIHCHMO,
a GyxkBoHl M — moaydeHHyi0 Moxorpaduio. OyeBHIHO, UTO
KaxJAasl CTPOKa H KaXABI cTosbell NOMKHBl COfepkKaTh MO
OLHOMY 7 H IO OLHOMY M ¥ YTO N H M HE MOTYT GbiTb B Of-
Ho#t KieTke. [ToaTOMYy HemoCTalOIHe N NOMKHE HaXOMHTbCS
B kaerkax ([, 2) u (C, «) u Mbi BnuuleM HX B TaGaAHLY; HO,
NOCKOJIBKY OHH He OBIIH AaHbl, 0603HauuM uX OykBoi [I.
Yro ke KacaeTcs HENOCTAIOUWIHX M, TO HX CJedyeT HCKaThb
B KJIeTKax, onpeneneHunlx [, H, C u 1/, u/, ¢’. Bce 11 kaer-
KH HaXofaaTcA B GOJbIIOH KaeTke, 06BeleHHON XHPHO#A paM-
KO, .
Tak kak H He mMoxer OLITH BMecTe C #' H TaK KaK KJaeT-
ka (H,#’) yxe 3aHATa, 10 oaHO M (KOTOpOe 0Go3nauum M,
NOTOMY UTO OHO He 6710 1aHO) JOAXKHO GbiTh B KaAeTke (C,
1'), otkyaa caepyer, uto H coenuHeno ¢ ¢, a H Cc u, KakK
NOKashiBaIOT 3HaKH M B COOTBETCTBYIOLUMX KJeTKax. 3Ha-
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yut, HTadbAHel Kykyno noayunn monorpaduio, mpeanas-
HauaBIlylocs Ans Henavia Kykumo, korophiit monyunn deru-
CKO€ MHCBMO.

3. Cnnas

Hanmmewm Tabanlly ¢ TpeMs BXOAaMH, KOTOpHe 0603Ha-
yuM 6ykBamu [y, Ms, [s— nns Hauboabuiefi, cpenneit H
.HauMeHbIllefi MOJH MeTa/sla B CIJiaBe COOTBETCTBEHHO.
Cronbubl Tabauubl COAEPXKAT BCE INECTh BO3MOMHHX mepe-
CTaHOBOK; B KOTOPBIX MeTa/ibl MOrJiu Ghl cofepXKaTbcs B
CI/laBe B OTHOIIEHHH CBoell BecoBoit noau. I1pu smom 0603-
HavaT 3 — 30010, C— cepebpo, M — menb, a uudpa 0,
CleAyIollas 3a 3HaKOM MeTaJgJna, 0603HAaYaeT, uTo, CoracHO
ycnoBHaAM 1) u 2) 3anaum, MeTasas He HCCJeAYlOT B JaGopa-
Topud. Hama rtaGnuua mMeer, cieoBaTeNbHO, TaKofi BHA:

i 2 3 4 5 l 6
i 8 3 3 (1] C0 MO MO
s C M 30 MO 30 Cco
| M|l c | M 30 c 30

Tak kak cron6biun 3, 4, 5, 6 RaXoAATCA B JOTHYECKOM
NPOTHBOPEYHH € YycJlOBHEeM 3), COT1acHO KOTopoMy B Jabo-
paTOpHH He HCCJAEAYIOT JHIIbL ONMH MeTaJj, TO HYXHO IpH-
HHMaTb BO BHHMaHHe Juub ctoabusl 1 m 2. Otcloga cie-
Ayer, uTo cepe6po H MeAb Moryr o6a 3aHumatb foau [ u
A3, KOHEYHO, ec/lp He YYHTHIBaTh ycaoBus 5). Mexkay Tem
30JI0TO MOXET 3aHHMaTb TOMbKO nono M|, Kotopas OAHO-
3HayHO onpejeneHa ycaosuamu 1), 2), 3). U3 ycnosus 4),
cleloBaTeJLHO, BLITEKaeT, YTo B JaGopaTopHH He Hccle-
aywor 3ojoto. Ho Ha ocHOBaHHM yca0BHA 5) HeO6XOAHMO
ot6pocuts cronbern 1, motomy uto x0T cepebpo 3lech Co-
CTaB/fieT CPEeAHION NOJI0, Meldb COCTaBJisieT HAHMEHBIIYIO.
Takum oGpa3zoM, octaercs ctoabell 2, oTKyda CledyeT, YTO
B Tononro noGuiBaercsi, cepe6po H uTO HaHOOJMBUIYIO AOJIO
B CIJIaBe COCTAaBJAET 30J0TO, CPEJIHIOI — Melb, 8 HaHMEHb-

myio — cepe6po.
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4. Tpoe ppy3seh ' ) L
CocraBuM TabauLy: @

CkysbnTop CKpunay XyJ0KHUK
JI0B YepHOB PrikoB
AmsrepHatnBa Jj1s
uBeTa BOJIOC q P 6
» » » p 6 y

Kaxablli 13 1pyseii MOxKeT #MeTb BOJIOCH JHLIb TOrO
1[BETa, HAa KOTOpHIH He YyKasbiBaer ero ¢amuaus. OnHako
YepHOBOJIOCHIM He MOXKeT OHThb ckyabnrop Denos, moromy
uto Benos orBeuaer yepHoBosocomy. CiieloBaTeILHO, YePHO-
BOJIOCHIH — XyA0KHHK Pbikos. (Ckyabntop Benos umeer
phixHe, a ckpunay Yepros Geanle BoJjock). UnraTeab nerko
y6efHTCsA, YTO MPH MNaHHBIX YCAOBHAX HEJNb3sl COCTaBHUThb
Ipyryio TtabJaunly.

5. B MowexoHbe

IlaHHble yC/IOBHSI H HEKOTOpble HX CJIE[CTBHf 3alHLIEM
KOPOTKO Tak: 1) mwopHuK=TecTio caecaps; 2) Llopaukos=
= MYyXy Jouepu MaixapasManspom; 3) lopruxkoB==naBou-
uukoM; 4) UlopuukoBs=nekapeM; 5) J1aBOYHHMK M NeKapb=
=xonoctakaM; 6) llopuukoB=Myxy Aouyepu Bo3uukosa;
7) BosunkoB=mauasipy (cm. 2 u 6); 8) JlaBOUHHKOB=X0J0-
cTaky; 9) naBounMk=FIlekapeBrlm (oTel JaBoykHKa=6paTy
meHbl [lekapepa); 10) KysHenos=INOpPHHKY=TecTIO Ky3He-
ua (06wt oropoa!); 11) konbGacHHK=ILYPHHY BO3YHKA;
12) Bosunk=1uypuHy konabacHuka; 13) Te3aka mnpodeccuu
Te3kn npodeccnn BosyHkoBa =konbacHUKY, T. €, Te3Ka Mpo-
tpeccun Mansposa=xonbacuuky (cM. 7); oTciofa ciaemyer,
yto ManapoB==KoN06aCHHKOM, TaK Kak ecau Gbl Massipop
6bl KomGacHHKOM, TO Obuio 6bl, uTo Koa6aCHHKOB==Ko0J-
Gacuuky (BMecre c Maasaposeim); 14) Teska npodeccuu
Te3ku npodeccun KysHelloBa=B03YHKy; T. €. Te3Ka MOpo-
deccun HloprukoBa (cM. 9), orciona caenyer llopuukoB=
=#=BO3YMKY, TaK Kak HHauye Bo3uukoB Gbli OBl BO3YHKOM,
Ho BoguukoB=Maasapy (cm. 7).

Ha ocHoBaHMM 3TMX W AaJbHeHIIMX YCJOBHA H HX CJef-
CTBHA cocTaBuM Tabauuy u3 9X9 noneit ans pamMunui u
npodeccui. .

B kaxpmofi cTpoke H B KaXAOM cTONGIE MOXKET OhITh
TOJILKO OIHO MOJIe, 3al0JHEHHOe 3HAKOM -, HMEHHO TaM,
rae nepecekalorcsa cronben GaMHAMH H COOTBETCTBYIO-
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mas c¢rtpoka npodeccnu. Bee cronbum n crpokn 0AMHB
copep:KaTh OJIHMH TAKOH 3HaK, Bce Apyrue 3Hak—o0.

O6bsacHuM, KaK 3Ta TabaHla 3ano/HANACH.

Cpasy moxHO BHecTH jaBa 3Haka+ (Kysmelos — mop-
. HHK, BosuukoB — Mansp). [Hajee M0oXHo BHecTH 3Haku 0
no yciaosusm 3), 4), 14) paa lopHukosa.

JlaBouHHkoB xosocT (cM. 8), H, chegoBaTentHO, OH
He MoxKeT 6bITh ciecapeM (cM. 1), Kon6acHHKOM M BO3UHKOM

(cM. yeaoBusa 11 u 12). Ho oH He MoXeT GBITh JIaBOUHHKOM,

l'le‘l Msic. | Koa. | Boa. | Ja. | Cne. | Ma. |ll'lop,| Kys.
IMekapb . . .| O 0 0 0 + 0 0 0 0
Msacuux. . .[ 07| 0O 0 0] 0 O |+16]|41al O
Kon6achug | O [ 16| O [ 0O 0 {4MHa| O 0. 0
Bosuuk . . .| 0| +1la] O 0 0 + 16 0 0 0
Jlagounuk. .| 0 0 + 0 0 0 0 0 0
Caecape. . .| O 0 0 0 0 0 + Ila| + 16 0
Manap .. .| O 0 0 0 0 0 0 0 0
Mopauk. . .} 0| O 0 0 0 0 0 0 +
Kyswen . . .|+ 0 0 0 0 0 0 0 0

HOTOMY 4TO TOTA2 OH CMeHUN Gbl JIaBOuHHKOBA (T. €. CaMOro
cebs) B KayecTBe HayaJbHHKA MOXapHHKOB. [anbHefiinue
J(Be BO3MOMKHOCTH — MaJifip H HIOPHHK — yiKe HCKJIOUeHHL.
CaenosaTenbHO, JIaBOYHHKOB =IeKapio. .

ManspoB He MOXeT GbiTh BO3UMKOM, w60 Toraa 6n Bos-
uyHKoB Obl1 KoJGacHHKOM, HO OH Mansip (cM. 13 u 7). Ma-
JspoB He MoxKeT OblTb KosGacHHKOM (cM. 13), HO He MoO-
xKer ObITh W Ky3HeuwoM (Torma 6ul KysHelos Gb1 XosnbacHi-
KOM, HO OH IIOPHHUK — CM. 9), OH He MoxeT ObITb H JaBOU-

HHKOM, TaK Kak Toraa Obl JIaBOUHHKOB OblJ KOJOACHHKOM, :

a, 3HauHT, He 6bl1 Obl XoJoct (cM. 8). ManspoB He MoXeT
GuiTh (MO KpafiHejfi Mepe NpH MPEAMNOJIOMEHHH, O KOTODOM
CKa){eM JaJibllie) TaKkKe H MEKapeM: Belb, coraacho 13),

ITekapes Gbl1 kONGaCHHKOM, HO, corjiacHo 12), BO3UMK GBI .
6bl IWypHHOM KoJsiGacHHKa, 3HauuTt, mypuHom Ilekapesa, M =

6bi1 6Bl OTIOM JaBouHuka (cm. 10). Eciu xe Mbl npen-

g

gt A

2,

noJaraemM, uto HPO(i)ECCHH nepexoJAuJiH OT OTUA K CBIHY ,
Nno HacJaenaCcTBY, TO 31eCh HMEJO0Ch ()3 MpOTHBOpEUHE, Cﬂ.e';

naem ato npexpnoaoxenue! Torna: Manapos moxer
GbITH TOJIBKO J1HGO MsacHHKOM — cayuafi [, mubo crecapem —
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cnyuaft 11, IIlopHHKOB MOXKeT 6bITh, COr1aCHO MOJYYEHHBIM
40 CHX NOp pe3yJbTaTaM cBoero crosabia, 1u60 MACHHKOM —
ciyya# a, au60 caecapeM — caydafi 6.

Cnyuait, yto I[lopHHKOB=Ky3Helly, HCKJAKOUYAETCsd, Tak
Kak, cornacuo 14), KysnelloB 6u11 661 BOSUHKOM, HO OH MIOp-
UK. Ecaun 66 UlopuMros Gbla KOAGaCHHKOM, TO, COrJjac-
Ho 13), 6blno Gbl: Teska npodeccun Mansiposa=lopHu-
KOBY, HO Toria MansapoB=ILOpHHKY, a, cornacHo 9), KysHe-
OB =IIOPHHKY, YTO NMPOTHBOpe4yuT Apyr Apyry. llopHukKos
HEe MOXEeT, C/IefloBaTe/NibHO, OBITb H KOJOaCHUKOM.

B crtpoke nsis naBOYHHMKa OCraercs €IMHCTBEHHOE CBO-
6onHoe r1ione, 3HAaYUT Kon6acHHKOB $sBJsieTcs J1aBOYHHKOM.
Ocraerca nafitn npodeccuu Ilekapesa u JlaBounukosa. M3
ycnoBHH 5 u 8 BeiTekaer, uto JIaBOYHHKOB HOJIeH OBITh
nekapem, oH xonocT. Muaue Gl [lekapeB Guln nekapem (ko-
TOPHIHl XO0Ji0CT), YTO pacxoautca c ycnosuem 10), Kotopoe
nokasbiBaet, 4to [lekapes xkenat. MUrak, Ilekapes Gbin Kys-
HELIOM.

3afaya HMeeT JBa BO3MOXKHbLIX pelleHHs, KacalolHXCH,
0AHaKo, ToJMbKO MscHukoBa, CiiecapeBa, Maasiposa u llop-
HHUKOBA.

6. Y6uiCTBO B NOHZOHCKOM METpo

W3 naunblx o cMeptu 3yKKO BHITEK3eT, YTO OHa MOC]e-
nosana Mmexnay 0.17 u 0.32. 3amGanuoHe He MOr YGHTb
3YKKO, TaK KaK HaxOIW/csi B pecropaHe 6aus TTukaaumiu
(o BepHyJics Tyla, H ero BHAeJH Tpu cBufereas) c 0.20,
T. €. paHblie, yeMm moe3n npubbln B [NTukaguanu. Ecau 6ul
3ambanuoHe y6un 3ykko a0 0.20, oH mosiKeH 6Bl HMETb
MOMOIIHHKA, KOTOPHIH Obl yJ0XHJA Tpyn 3yKKo B Moe3x Ha
cranuuyu IMukagunnu. Ho um He MoOr GHITb HHKTO M3 MOZLO-
3peBaeMBbIX, KaK C/lelyeT H3 AaHHBIX O BPEMeHH,

Cnarerru He Mor yGuTb 3YKKO, IOTOMY 4TO OH He exaJ
TEM e moe3foM, KakuM exaj 3ykko. CnareTTH Haxomuiacs
ete B 0.20 na Hopcymbepaena dsenio, a fioesn us Tpadann-
rap Cxksep yxonut B 0.20. Ilanee, aBTo6yc Ne 13 He nepece-
Kaercs c JuHdefi MeTrpo Tak, 4Tobnl CmareTrTs Mor CecTh
B moesn 10 ocraHoBKH Pumxkent [Tapk: aBToGyc Briexan nos-
e moesna, M, KpOMe TOro, CKOPOCTb ABHXKEHHsi aBTo6Gyca
MeHbllle CKOPOCTH MeTpOo (o MJIaHy BHAHO, YTO JHHHS aBTO-
Oyca He Morsa GbITb CYIIECTBEHHO KOpouYe JHHHH METpo).
Iéls TeKCTa BHAHO, YyTo aBrobyc exai npsamMo Ha Deiikep
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BuickaspiBanne Illapma, orHocsllleecs K «caefylolleMy
noe3zy», JIOXHO, TaK KaK 1ocJe noesna, KOTOphHIM exan 3yk-
KO, Apyroro noesfa yxe He OblIo (CM. yCl0BHe: «pacmHca-
HHe mocnelHero HOYHOro noesja..»). CiefoBatenbHo, Ma-
KapoHH GBHLT B TOM Ke mnoesfe, 4To H 3ykKko. XOTH JeTeKTHB
[lapn u caeaun 3a HHM, HO, MO-BHAHMOMY, CJENHJ] He 3a
KaxabiM ero maroM. OH Mor NpHHATHL pellieHHe YO6HTb 3YK-
KO KaK pa3s NOoTOMY, YTO 3aMeTHJI, 4T0 3a HuM caenut llapnm,
HampHMep, MOTOMY, YTO omacalicsi, 4To6n B HajbHefueMm
MPOTHB Hero 3YKKO He BHICTYIHJ Kak CBHIeTeslb. Bpems s
cBepiueHHs ybufictsa y Hero 6u10 ¢ 0.22 no 0.29, korna ero
apectoBasi. YuutsiBass paccrofHue ot Oaarefita po ITuka-
numi v Oxcdopna Cepkeca, BHAHM, 4T0 ByTTO AIBHO He MOT
y6uth 3yKKO. I1o Toll e NpHYHHE HE MOT OH CECTh H B N0€3]
na Tpadansrap Cksep. Ilonuuefickuil sBHo owubes, nNpu-
HSB 3a Hero KOro-to Apyroro.




5. 3AQAYM, PELUEHHLIE CPEACTBAMM
NOTrUKM BbICKA3bIBAHWA

BBELEHME B JIOTMKY BbICHA3bIBAHHMA

Muorue 3neMeHTapHbe JOTHYECKHE 3aJauH MOXHO pe-
UIHTL NPH TOMOLLH JIOTHKH BHICKa3blBaHH{l, KOTOpas ABJISET-
¢4 OCHOBHOM COCTaBHOM 4acThI0O CHMBOJHYECKOM JIOTHKH.

Jlornka BbICKa3biBaHHMi HMeer [OeJo ¢ JAeiCTBHAMH Hal
HepacujieHeHHbIMH BHICKA3bLIBAHHSAIMH, T. €., B OTJIHYHe OT
6oJiee CNOXKHBIX YacTeft JIOTHKH, 3/1eCb He HHTepecyloTcs
CTPYKTYpPOH BbICKa3blBaHHS, Te€M, KaKOBH Ero TOAJexKallee
H CKadyeMmoe, KaK H YeM OHH coelHHeHHl, H T. 1. [Tox Bhicka-
3bIBAaHMEM MOHHMAIOT MPENJIOXKEeHHe, 0 KOTODOM MOXHO OKa-
3aTh, YTO OHO HCTHHHO HJH JoXHo. Hampumep, BhIcKashl-
BaHHSIMH SABJAAIOTCA NpennoXeHuss <«MockBa HaxozuTcs
B CCCP», «Cepe6Gpo He SIBAAETCH NMPOBONHHKOM 3JIEKTDH-
4ecTBa®», TAK KaK O IepPBOM MOXHO CKa3aTh, YTO OHO HCTHHHO,
a 0 BTOPOM, 4YTO OHO JO0XKHO. OnHAKO BHpaMKeHHsS: «HIH
crofal»; «KOTOPHIA 4acP?» H CGIOBOCOYETAHME: KKPOJHK, eCJH
MEXAYy TeM» — He SBJAIOTCA BLHICKA3LIBAHHSIMH; TiepBOe —
IIOBe/IMTe/IbHOE, BTOpOe — BOMPOCHTENbHOE, TpeThe — bGec-
CMHIC/IeHHBIT Habop CJIOB.

H3 kakux-HuGyab NaHHBIX BHICKA3bIBaHHH MOXKHO OGpa-
30BaThb Apyrue BbHICKA3BIBAHUS NDH TIOMOLIH JOTHUYECKHX OIe-
pauuit. 910 MH JejaeM B MOBCEAHEBHOM MH3HH, KOTAa
00beHHsIeM TPEANOKEHHS PH MOMOIIH CBASOK HJIH XKe OT-
punaeM yro-nu6o, 4yTO HaM cooGuiuau, H T. n. Hanpuwmep,
MOXHO oTpHlaTh BHlcKasbiBanue «Iloesn ne yxomur B 12 ya-
COB>» u 06pa30BaTh H3 3TONO BhICKa3biBaHH#A, MOMELLEHHOrO
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‘B KaBBIYKH, HOBoe BhIicKasbiBaHHe: «Henpasma, uro moesp
He yxonuT B 12 vacoB». M3 nBYX BHCKa3smBaHH{ — «IDTOT
noe3fi onasjbiBaeT» H «J1 He MOTy ero JoXJAaThCA» — MOX-
HO 06pa30BaTh HOBOE BHICKa3blBaHHE: «ITOT moesy Onasibl-
Baer, H 1 He MOry ero noxzaatbcsi». Ho H3 Tex Ke ABYX
«IIPOCTBIX» BHICK23HIBaHHII MOXHO 06pa3oBaTh H JApyroe
«CJIOXKHOe» BLICKa3blBaHHE, MPHMEHHB COID3 «EC/H..., TO...»:
<«Ecan 3T0T noean omasapiBaeT, TO 1 HE MOrY €ro A0XKHAaThb-
ca». M3 BoickasniBauHil — «Teneps mnepes Hamu 3axercs
3eJieHbIl CMTHa/M» H «Temepb nepel HaMH 3axercs Kpac-
HHI CHrHaJ» — MOXHO 00pa3oBaTh BHCKashiBaHHe: «Te-
nepp mepej HaMH 3a)Kercsl 3eJeHblli CHTHaJ», KOTOpOe
HCKIoyaeT (yTBepXK/JEeHHE) <«Temepb Mepel HaMH 3axKercs
KpacHHH CHrHaJ».

Meul npuBenn 31ech npHMepbl C/IOXKHBIX BBICKa3blBaHH,
BO3HHKAIOLHX H3 JPYTHX (DpOCTHIX) BbICKa3hHBaHWH mocpel-
CTBOM HCNOJB30BAHHS ONpeNe/eHHbIX BhPaKeHHH HJH 060-
pOTOB, 2 HMEHHO: -

«Hempas/ia, 4TO...» (OTpHLaHHe; CHMBOJHYECKH:

3HAK - «—» — YepToyka Haj OYKBOH); <«eC/iH.... TO..»
(MarepuasbHasi UMIIMKALMSA; 3HAK: —); €.. H ..» (KOHD-
IOHKLHS, WIH JIOTHYeCKOe yMHOXeHHe; 3HaK: -&); «.. HIH
...» (IHM3BIOHKIHA, HAH JOTHUECKOe cJOXKeHHe, 3Hak:\/ );
€..TOX[IeCTBeHHOe ¢ ..» (3IKBHBaJEHTHOCTB; 3HaK: = ),
€... MCKJIOYaeT ...» (HEeSKBHBAJIEHTHOCTD; 3HAK: ). '

STy BBHIpaXKeHHus HasbiBaoTCa GYHKTOPaMH Urobb
Jyyllle IOHATh MX CBOHCTBa, MOKaXeM, KaK HX MOXHO Oonpe-
JeNuTh NPH MOMOIH 0COOBIX Tabaull.

Jlerko yGefuTbCA B TOM, YTO HCTHHHOCTb MJIH JIOXKHOCTh
CJIOXKHBIX BHICKA3bIBaHHH, 00pa3yeMHIX NpH TOMOLUH fipUBe-
JeHHHX 31ecb YHKTOPOB, 3aBHCHT TOJBKO OT HCTHHHOCTH
HJH JIOXHOCTH TePBOHAYaJbHBIX (JaHHBIX) BbICKa3bIBaHHH.
Kak pas 3To ¢BOHCTBO MOXHO HCIOJNb30BaTh, YTOGH TOYHO
onpefeauTb 3TH GyHkTOpBl. [Ng 3TOrO HYXKHO AHIIL AOro-
BOPHTBCA €llle O TOM, KaK 3amHchiBaThb CaMH BbICKasbiBa-
HHA. KoHKpeTHbIE BEICKa3biBaHHSA Bpoje «JTOT CTOM — Jiepe-
BAHHBI{» (AMeeTcs B BHAY OnpeleseHHBI CTOJ, Ha KOTOPHIH
yka3uiBaeM) OyaeM 0603HauaTbh NPOHHCHBIMH HJH CTPOY-
HbIMH OykBaMu Hayaja aidasuta. OfHaKO NMPH H3YUYEHHH
B3aHMHLIX CBA3efl MKy BEHICKA3LIBAHHSAMH HAC HHTEpPeCyloT
He KOHKDeTHHe BbICKashlBaHHA, a JioOble, NO3TOMY Mbl 6y-
JeM Tonb30BaThCl NOCAeJHHMH OykBaMH anipaBura nid
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0603HaueHHs TPOH3BOJIEHOI0 BBICKA3bIBAHHSA nopo6HO TOMY,
KaK B MareMaTHKe 3TH GyksBel 0003Ha4aloT mnepeMeHHblE
BeJIHYHHBL.
HauGonee pacnpocrpaneHHble
PyHKTOPB

x|x

110

0|1

Ora tabanua ompenenasier (GpyHKTOpP OTpHuUaHHA, obJaa-
JaloIKil TeM CBOACTBOM, YTO €C/IH BbiCKa3biBaHHe X HMeer
3HaUeHHe MCTHHHOCTH <«npaBia» (4TOo Mbl OOO3HayaeM 3Ha-

koM 1), To oTpHuaTenbHOe BbicKasbiBaHHe X (KOTOpoe MBI
0603HaYH/IH- YEPTOH HAN HCXONHBIM BbiCKasbiBaHuem X)
MMeeT 3HayeHHe HCTHHHOCTH «JOXb» (4To Mb 0603HayaeM
suégom 0). H, HaoGopor, ecain X — 0:KHO (BTOpast CTPOKa),

To X — neruano. Kak BHAHO, MOXKHO OTBJIEULCS OT COJEpHKa-
HHSl BhiCKa3hiBaHHA (KaK pa3 AJs 3TOrO Mbl W BBeJH Mepe-
MEHHBEIE) W ONpeAeNHuTh GYHKTOP OTPHIAHHSA JHIIb 110 OTHO-
IIEHHIO K BO3MOXXHBIM 3HaUEHHSIM HCTHHHOCTH, DT0 CBOACTBO
COXpaHSieTCd ¥ JJis OCTaJNbHHX TPHBEIEHHBIX 31ech QyHK-
TOPOB.

QyHKTOD OTpPHLaHHA HA3bIBAIOT OAHOAPryMEHT-
U H M, IOTOMY YTO HOBO¢ BhICKa3BIBaHUe, BO3HMKAOllee NPH
TIOMOIIH OTPHIAHHS, HE 3aBHCHT OT APYrHX BbICKAasHIBaHHH,
KpOMe JaHHOTO. : *

JIByxapryMenTHele (yHKTOpPH
X v xaey | XVY | Xov | X=¥ |X%Y

OO =
QO -
SO0 M
O = e
OO =
_—0 O e
(=R =]

B nepBhIx ABYX cronbuax TaGaHubl MOA NepeMeHHBIMH
BbiCKa3biBaHUAMH X, Y sanucaHbl 3HAYEHHA HCTHHHOCTH Tak,
4TOGLl B YeThbIpex CTpoKax ObliH HCUEepnaHbl Bce BO3MOXK-
HOCTH 3ameulenus X U Y 3Havenusamu 1 u 0.

dyukTope &, \/, =, =, = HMeIOT 3HaUEHHs HCTHH-
HOCTH, YKa3blBaeMble Bcerja Hoji COOTBETCTBYIOMIHM (YHK-
TOpOM, MpPUHYEM TakK, 4TO 3HaueHHWe B MePBOH CTPOKe COOT-
BETCTByeT couyeTanylo 3Hayenui 1,1, Bo BropoH — couera-
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muio 1,0, B Tperbelt — coyeranuo 0,1 u B nocaenneir — coye-’

Tanmo 0,0.

Ecau BMecto nepementinix X, Y mpeacraBum Mo6ke KOH-
KPETHHIE BHICKA3HIBAHHMS, TO 3aMETHM, KaKoe 3HavueHHe
MCTHHHOCTH OyHeT HMeTh BHICKA3LIBAaHHE, 06pa3013aHHoe npH
TOMOILH TOro MIH mpyroro dyHKTOpa.

®yuxkTop & XapaKTepH3yeT KOHBIOHKIHIO, COeLHHEHHe
BHICKa3bIBaHWH CBA3KOH «H»; (yunkrop \/ BHIpaxaer AH3DB-
IOHKIUHIO, COeIHHEHHEe CBA3KON «HJIH», NPHYEM He HCKJIO-
yaercs, 470 062 BHICKA3bIBAHHA HMMEIOT MecTO; (QYHKTOp—
Ha3HBalOT (YHKTOPOM MaTepHaJibHOM HMILIHKALHH, KOTO-
pbIfi TOBOJBHO TOYHO COOTBETCTBYET COEJHHEHHIO JBYX BHI-
CKasbiBaHHA NnpPH nomomu obopota «eciH..., TO..»; (YHK-
TOp = ABAfAeTc (PYHKTOPOM 3KBHBAJ/JEHTHOCTH («TOrja,
TOJBKO TOTrAa, KOTAa»), a QYEKTOp == ABAsercAa (GYHKTOPOM
HesKBHBaNeHTHOcTH (aHGO..., JHGO).

Ecan us Kakux-nu60 BHICKA3BIBaHHH, 06Pa30BAHHBIX
MPH NOMOLH (YHKTOPOB, JaJIbHEHINMM MPHUMEHEHHeM (YHK-
TOPOB TOJYYHM ewie 6osree CJAOXKHBIE BBICKa3bIBAHHS, TO BO3-
HHKaeT lejecoo6pasHOCTh NpPHMEHEHHS CKOOOK, MOJ0GHBIX
cKkoOKaM B MareMmaTHke. Tak, HanpHMep, MOXHO NMOCTPOHTb
BBICKA3BIBAHHS:

) XVX;2)(X&Y)>X;3) (X—>X)= X&Y HX\/Y =
=(X&Y);5 X—>(X&Y) n np.

IMopo6urie BhIpax<eHHA Ha3HBalOTCA (OPMYJaMH, ecqH
OHH MpaBHABHO mOCTpoeHsl. Besikas dopMyna HonxkHa yHOB-
JeTBOPAThL CJACAYIOLHM TPeGOBaHHAM.

1. Beakoe nepemennoe X, Y, Z, ouey SIBJIETCS dhopmyoii.

2. Ecan X 1 Y — dopmyan, To u X, X&Y; X\/ Y; X-V;
X=Y; XY rakxe apasiorcs HopMyaaMHu.

3. Hukakue apyrue BhipakeHHs, KpOMe IOCTPOEHHBIX IO
npasuiam | u 2, He aBasioTCA dOpMyaaMH.

UnraTesnb Jerko yGeaurcs, uto Bce Bhipaxenus (1) —
(5) mpeacrasaAlor coboit HopMyJIbL.

Cpeau ¢dopmyn 3aHHMaoT 0Co60e OJOXKeHHe TaBTOJIO-
THH, T. €. Te, KOTOpble B CTON6LE CBOHX 3HAUEHHA HCTHHHO-
cti HMmewT Besfe 1. OHW ABAAIOTCS OJHHAM H3 NPEIMETOB
H3y4eHMs] B MCUHCJIEHHH BhICKasbiBamuil. Hanpumep, ¢ ux mo-
MOIIBIO MOXKHO MNpPeBPaTHTb IaHHOe BHIpa)KeHHe B BHIpa-
. XeHHe, SKBHBAJIEHTHOE €My, a 3TO HMEeT 3HaueHHe, HaMpH-
MED, B TEOPHH JOTHUECKHX CeTed.
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'TTok4:KeM, KaK YCTaHOBHTb 3TO CBOHCTBO ¢opmyns. das -
3TOT0 HCNONb3yeM TabJHLE, B KOTOPLIX MOCTENEHHO MO-
CTPOHM GOpMYJy, H 3THM MOJNYYHM CTOJNGEIl ee 3HAYEHHH HC-
THHHOCTH.

B kauecTse npuMepa BoabMeM Qopmyny (2).

X | Y \ X&y | (X&Y) » X
i 1 1 1
1 0 0 1
0 1 0 1
0 0 0 i

Cnayana nmocTpoOHM fIepBYIO 4yacTh Haule#i gopmyan (2),
a umenHo: X&Y. Dtoft yactu npHHAANEKHT, CONIaCHO paHee
MpuUBefeHHOH TabaHlle 3HAYEHHHl HCTHHHOCTH A/1s (QYHKTO-
pa &, cron6beu, sanucaunbii mon X&Y. Tenepr Hemonbsyem
Tabanuy ana GyHkropa —, T. €. coyeraem BCIOJy 3HaueHHe
uctiHHOCTH X&Y co 3HaueHHsiMM MCTHHHOCTH X B OJHHAKO-
BOM CTPOKe, c/e0BaTeNbHO, B mepBoi cTpoke 1 ¢ 1, Bo BTO-
poit 0 c 1, B Tperneit O ¢ 0, B uerBeproit 0 ¢ 0. OnHako BO
BCeX 3THX cayyasx cronben aas (X&Y) —-X umeer sHauenue
MCTHHHOCTH . ‘

Anpanornuno nony4aem s (3):

]

x | v | xov | xev | xa¥ |xovaxev
1 1 1 0 1 1
1 0 0 1 0 1
0 1 1 0 1 1
0 0 1 0 1 1

Cornacio ¢opmyne (3) paspemaercs, cieloBaTeNLHO,
BCSIKOe BbipaXkeHue BuAa X —Y mpeo6pa3oBaTb B BhipaKe-
Hue Bujga X&Y. D10 npeo6pa3oBaHHe XOpOIIO COOTBETCTBYET
NPHBHIYHOMY HaM MepexoAy OT OAHOH (POpMbl MBILUIEHHS K
npyroii. Kak Me yxe ckasanu, X—Y MOXHO 4HTaTh MpH-
MepHO Tak: «ecau X, To Y», a BHCKasbiBaHHe, KOTOpOe, CO-
riaacio (3), 5KBHBaJieHTHO eMy, uYuTaercsi kak «HeBepHo,
YTO HMeeT MecTO X H He -Y», UTO MOXHO MeHee TOUHO Hpo-
yutaThk ¥ tak: «HesepHo, uto (BoaMoxkHO) X Ges V».

5]



Tem xe nyrem nonyyaeM pas (4)

®opmyna (4) ykasbiBaeT Ha BecbMa MOJIe3HOe e npeoGpa-
30BaHHe BhICKasbiBaHHSt X\/Y B BbiCKa3biBaHHe X&Y, 1. e.
Bhipaxaer (yukrop \/ uepes ¢yukrop &.

Q@opmyaa (5) He npexacrasaser coboii ¢popMyay, 3Haye-
HMSl MCTHHHOCTH KOTOpPOH Bcerja 1, T. e. oHa He Bcerfa siB-
Jsercs ucTHHHOR dopMynofi (TaBrosorueli). DTo BHAHO H3
nocjaenHero cronbua TaGaHIb;

x | v | xev | x-(xen
1 1 1 1

1 0 0 0

0 1 0 1

0 0 0 1

B camom nene, B cronGue dopMyabl (5) He Bce 3HaYeHHSA
HCTHHHOCTH paBHHI 1.

DT1OT BecbMa CXKaTHfi OYepk JIOTMKH BbICKasbiBaHHH 3a-
BepLIHM paccMOTPeHHeM [ABYX MPaBMJ JOTHYECKOro BHIBOAA.

l. TpaBuno nogcranoBkHu. B dopmyre moxuo
3aMEHMTh NEpeMeHHylo, 0003HAaYeHHYI0 KakoH-HHOYNb OYK-
BOH, Apyroii mepeMeHHo#t HJH Ke GOPMYJOi NPH YCJIOBHH,
YTo MBI 3TO CJeflaeM BCIOJY, rjle 3aMeHsieMas NepeMeHHas
Berpeyaercs. [lepeMennylo MOXHO TaKXKe 3aMEHHTh 3HAKOM
KOHKpeTHOro (MOCTOSIHHOro) BHCKa3biBaHufl. Taxk, Hamnpu-
mep, u3 popmyas (X&Y)—X moxuo nogcraHoBkon (Z&W)
BMecTo Y moayuuth Hosyio popmyny (X&(Z&W))—~X. Ecan
nepBoHayadbHas ¢opMyna (40 MOACTaHOBKH) Gblia TaBTO-
Joruefi (T. e, eciu Bce ee 3HAYEHHS HCTHHHOCTH Oblam 1),
TO 3TO CBOHCTBO COXPaHHTCA M MOCAE NOACTAHQBKH,
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~ 2. Mlpasuno otAenenusn Ecan dopmyra suaa
X —Y uMeer 3HaueHHe HCTHHHOCTH, paBHOe 1, u eCliH Takxe
¢dopMyna X uMeer 3HaueHHe UCTHHHOCTH, paBHoe 1, To u Y
MMeeT 3HadeHHe HCTHHHOCTH, paBHoe 1. Muaue rosops, o0
HCTHHHOCTH Y MOXHO OyIHTb H3 TOro, uro X—Y HCTHHHO H
X TaxxKe MCTHHHO,
B sak/moueHHe npuBefieM ellle HEKOTOpble HaHGosee yIo-
TpebisieMble TaBTOJIOTHYECKHE (OPMYJH, T. €. SKBHBAJEHI-
HOCTH (3aKOHBI) JIOTMKHM BBICKa3bIBaHHi

) XvX=X,

(1) XY =YV/X,

(110 XV(YVI)=XVY)\VZ,

(IV) X&X=X,

(V) X&Y =Y&X,

(Vl) X&(Y&Z)=(X&Y)&Z,
(VID X =X (X ostauaer Apoiinoe orpunanve X),
(VIII) X&YVZ)=X&YNV(X&2Z),
(IX) XY &Z)=(XVY)&(X\/2),
(X) X&Y =X\Y,

(XI) XY =X&Y,

X  X&y\VY)=AX,

(XIIN XV &Y)=X,

(XIV) X—-Y =XVY,

(XV) X>Y=X&Y,

(XVD XY =YX,

(XVII) XY —=2)=(X&Y)> 2,
(XVIII) X=Y)=(X-1)&(Y —>X),
(XIX) X==X&\/X&Y),
(XX) xVvX)=1,

(XXI) (X&X) =1,

(XXI1) (X—>Y)&Y - Z)] = (X — 2).



[Tpumeuante kK ynotpebientio 3kBHBaNeHTHBIX dop-
mys. Te dhopMyabl, KOTOpHE SABASAIOTCA SKBUBAJIEHTHOCTAMH,
ynorpebasioTcs B JOrHke, Nogo6HO TOMY, Kak TOX/ecTsa B
MaTeMaTHke. EciH, Hanpumep, B MaTeMAaTHKe MBI HMeEeM:
(a+b)2=a2+2ab+52, 10 MbH MOXKEM Be3[e, rae BcTpedaer-
¢s Bupa)keHde (@-b)2, nocTaBHTE BMECTO Hero BhIPaKeHHE,
Haxojsleecs B NPaBOH CTOPOHe NPHBEJEHHOTO TOXJECTBA,
H HaoGopoT. JlorHueckHe 3KBHBAJEHTHOCTH NDHMEHSIOTCH
TakHM Xe o6pa3oM. Ecau Mbl uMeeM BhIpaXKeHHe, BHA KOTO-
poro oTBeyaeT OAHOH CTOPOHEe KaKOH-MHG0 5KBHBaJNEHTHOCTH,
TO MBI MOXeM 3aMEHMTb ero BhIpaKeHHeM, OTBEUarlHM
Apyroii ee cropoHe. To MOXHO Cc/eJaTh MOTOMY, 4TO 00e
CTOPOHbI IKBHBAJIEHTHOCTH HMEIOT ONHHAKOBbie CTONGIH
3HaYeHHA HCTHHHOCTH.

3ajgaun 7—20 GyAeM pelaTh’ Npu NOMOWIM amnaparta
JIOTHKH BbiCKa3biBaHHM.

’

7. ABTOMATHYECKMH COPTHPOBLIMK TONNMBA

O6osnayum uepes A BhickasbiBanue «['py3oBuk c yriem
npHOHI Ha CKJIaf»; uepes B — aHaJorH4HOe BLICKa3hiBaHHE
OTHOCHTe/ILHO TPY30BHKa ¢ KOKCOM; uepes P — BHCKa3hiBa-
nue «llaxra orkpeiTa Ans yras»; depes  — aHaJOTHYHO
Ans kokca. Torla ycnoBHA MOXKHO 3allHCaTh Tak:

@ - (A&B\(A&B)

(310 yCnoBHe BhIpaXKaeT, YTO Ha CKiaaje HaxoauTtcs He 6o-
Jiee OJHOTO I'Py30BHKa); g

®) (PEQV(P&Q)

(3To ycaoBHE BhIpa)kaeT, UTO Bcerna OTKPHITO He OoJgee oi-
HOW INaXTH),

CeoficTBa MexaHH3Ma, YIpPaBJISIOLIEr0 COPTHPOBKOH, O
KOTOpBIX IIOCTaBJieH BONPOC, MOXHO 3alHCaTh TakK:

N oex

4 A—P, B—Q.

DTH CcBOWCTBAa MBI JOJIKHB MccaenoBaTh. Mmmiuka-
‘uuu (4) Heab3s mpsiMo BuiBecTH H3 (1), HOO H3 JIOTHKH Bhi-
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CKa3blBaHHN caenyet auiib, corfacio (XVH), uto (A—P)=
= (P—A), 1. e. ur0 uMeer Mecto P—+A, a BoBce He HYXHYI0
HaM HMIJIHKanuio A—P. -

IMoacrasum B (XIX) Bmecto Y ero orpuuanue Y, a satem
emie pa3 A smecro X u B smecro Y. Toraa moayunm

(A= B)=[(A&B)\/@A& B).
Ho, coraacno (VII), moxno BMecto B moacrasute B, T. €.
MBI HMEeM

(A =B)=[(A&B)\/(4& B).
Orciona BHAHO, YTO yc/i0BHe (2) MOXKHO BHPasHTb Tak:
(5) A= B

CoBepuieHHO aHaMOTHYHO MOXHO (3) MpeAcCTaBHTb YKBHBa-
JIEHTHOCTBIO .

(6) P=0Q.

Toxcrasass us (5) u (6) B ycnosue (1), nomyuum, cnexosa-
TenbHO, B Q, T. e. BTOpyI0 H3 UMnnKauui B (4), npo Ko-
TOPYIO MH CTIpalllHBaJ{; HHAUe roBOpPS, Mbl NIOIYIHJH YTBEp-
JAHTEeJNbHbIH OTBET Ha Hall BOMPOC; €CJH I'PY30BHK C KOKCOM
HE Bbexall B MOMeLleHHe CKaana, Iiaxra AJs KOKca He OT-
kpoercs. TOUHO Tak Ke MOJNYYHM H MEepBYI0 HMIJIHKAIHIO
¢opmyant (4). Uuratenp Jerko y6Gemurcs, Hampumep, MpH
oMoy Ta6JHUB HCTHHHOCTH, 4TO (5) SKBHBaJeHTHO Qop-
myae (7) A=B, a (6) — dopmyne (8) P=Q. Ecan Mu BO
BETOPYI0 HMIVIHKanuio ycjosus (1) mnomcraBuM coOTBeT-
CTBYIOlllHe 3HaueHHs1 Ha ocHoBe (7) u (8), To cpasy moay-
UM, AP, T. e. OCTaJIbHYIO Y4acTh OTBETa.

8. Tysemunl M KONOHManNMCTLl

O6osnaunm nepsoe mompaiunsaeMoe auuo yepes A. Bee-
AeM naniee 0603HAYEHHA:

XK ... X roBOpHT, 4TO OH.KOJOHHAJHCT, o

XK'... «X — KOJOHHANHCT>, -

XT ... X roBopuT, 4TO OH Ty3eMel,

XT' ... «X — TyseMen».

Ecnu Mbl Hekalounm cayuafi, 4ro AONpalIHBaeMOe JIHILO
MOMYnT, TO, OYEBHAHO, HMEET MECTO:

(1) AK — AT.

41



Us npeanondkeHus o kKOMOHHaNWCTax ARaféé BhiTéKaer

@ AK' — AK.
Hs (1) u (2), cornacHo dopmyne (XXII), nonyuaem:
(3) AK' — AT.
AHaJIOrHYHO J1erKO BHIBEEM, YTO HMEIOT MECTO:
4 AK' AT,
(5) AT’ — AT,
a cjlel0BaTeNbHO, H
(6) AK’ — AT.

Ho us (3) u (6) BmiTekaer, uro umeer mecro AT, t. e.
nepBoe jolpailliBaeMoOe JIHI0 HE MOTJIO cKa3aTb HHYero Apy-
roro, Kpome «$l — Tysemelrs.

HanbHelnf mpouecc pelleHHA MPOCT, H MH HaMeTHM
€ro JIHIIb HecKoJbKHMH cioBaMH. Ecnu Gel BTOpO#H Aompa-
IIHBaeMbIH GblJ KOJIOHHAJIHCT, TO OH OblJ 3asBHJ, 4YTO MNep-
BB yTBepakKaaa o cebe, uTo OH KosoHHanHcT, Ho Tak Kak oH
ckasaJs o6paTHOe, TO SICHO, YTO BTOpOH AonpallluBaeMblell —
TyseMell. AHaJIOTHYHO BbIBeleM, 4TO TPeTHH AonpallHBae-
MBIl — KOJIOHHAJIHCT.

9. [1sa nnemeHn

1. Tlpeanonoxum, 4ro ciayra — MOJIOLEI,.

a) Ecnm BTOpO@t Tysemel] — MOJOZEIL, TO OH CKaxer O
cebGe, 4To OH — MOJIOJell, M cJyra nepejfacT 3TO IPaBIHBO
nyremecTBeHHHKY.

6) Ecam BTOpo#l TyseMmen — JIryH, TO OH CKaxeT 0 cebe,
4T0 OH — MOJIOJElL, YTO CJYyra ONsATb-TaKH NpPaBIHBO mnepe-
JacT myTellecTBEHHHKY.

« 2. Ilpepnonox#mM Tenepb, 4To CJHYra — JryH.

a) Ecam Bropoit Tysemeu — MoJiofel, TO Cayra mepe-
AacT erd BbICKasblBaHHe TepeBpDaHHEIM, T. €. CKaXKer, 4TO
OH JITYH.

6) Ecau BTOpOHl Ty3eMel — ATYH, TO OH CKaxeT, YTO
OH — MOJIOZell, ¥ CJyra TaK¥Ke mepeBpeT ero BhiCKAa3biBaHHE,
CKa3aB, YTO OH — JITYH.
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Takum obpa3soM, cayra AoaxKes GHTh H3 NJIEMEHH MO0~
1I0B, TaK Kak 06a caydas 2a u 26 mpoTHBOpedaT YCJIOBHIO
3alayy.

To e MOXHO BHIpasuTh KOpoue. AHAJIOTHYHO, KaK B 3a-
nave 8, BHIBEJEM, YTO Ha OCTPOBe Ha AaHHBI/ BOINPOC HHKTO
HEe MOr' OTBETHTb HHYEro, KpoMe TOro, 4T0 OH — MOJIOAEIL.
Tak kakx cjyra BOCIPOH3BEJ NPaBHJAbHO 3TOT €AWHCTBEHHO
BO3MOXHBIH OTBET, TO fICHO, YTO OH — MOJIOJEL,.

ITycts unTaTenbp Bce 3TO paccyk/AeHHe TIpOBeleT ¢ NO-
MOIIBIO annmapara JIOTHKH BHICKa3biBaHHHM.

10. NMopsapoK yTeepmAaeHHs nﬁoeun

OGosHauuM uepes a BhickashiBanue «llex A mpuHHMaeT
yYacTHe B YTBEPKAEHHM NPOEKTA», H aHAJOTHIHO GyKBaMH b
H ¢ — TO Xe BbiCKasbiBaHue aas uexos B u C.

YcnoBHA NOroBopa MOXHO TOrja 3amlHcaTh Tak:

M b= a,
2) b—(a&ec), 3 .

M3 (1) monyuum a—b caenyowmum o6pascm. M3 TaBro-
goru  (XVI) goruxu BoickasbiBauuii (X—-Y)= (Y-X)
NOACTaHOBKOA a BMecto X u b BMecto Y mosyyuMm

3) (a—b) =@ a).

Ho B mpaBo#t yactu (3) sanucano ycnosue (1), a moaro-
My (1) axBuBanentHo a—b. Janee, us Tabromoruu (XXII)
JIOTHKH BHICKa3biBaHH# mojactaHoBkofi (Y & Z) Bmecto Z
noayunM {(X—=Y) & [V (X & Z)]}={X> (X & Z)], a or-
Ciofla, nojacTaBasAs BHOBb @ BMecto X m b Bmecro Y, momy-
YaeM

4) {@a—=b)&b—(a&o)}—[a—(a&c)]

Kak dopmyne (1), Tax u dopMyne (2) MOXKHO mpHIH-
CaTb 3HaYeHHe UCTHHHOCTH 1, Tak Kak COOJIOLeHHl YCJIOBUSA
norosopa. CieroBaTeIbHO, HCTHHHOM fIBJISIETCS H JieBas CTO-
poua (4). Ho u Bca dopmyna (1) nonxkHa HMeTh 3HaueHHe
HCTHHHOCTH |, Tak Kak 31a GopMyJa BO3HHK/IAa H3 TaBTOJO-
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ruf. [ToaTOMy MOXHO NPUMEHHTb K Hell MPaBUJIO OTAENEHUA
H TIONYYHTD

%) a—(a&c),
4TO, COIMIACHO 3TOMY XKe TIPaBHJy, TaKKe SIBASeTCS HCTHH-
HbiM. CienoBatenbHo, Iex C [OMKeH NPHHAMATL ydacTHe
B YTBeDXKIEHHH NPOEKTa, eCJH B HEM TPHHHMAET y4acCTHe

uex A.
11. Paaburoe oxHo. lMepeuii BapManT

BrickaspiBaHMS BHAA ... pa30HJI OKHO», «... 5TO CH&IaJ»
H T. . 0603HaUUM HadaJlbHOH OYKBOH HMEHH TOTO, KTO, CO-
rJ1aCHO 3THM BBICKA3bIBAHHAM, ABAAETCS BHHOBHHKOM. Tak,
Hampumep, BhlcKasbiBanue Po3nl 3amumem uepes A, a BbI-

ckaspiBanne Anu yepes A & b u 1. o. Oco6o HyxHO 0603Ha-
YUTh LONOJIHEHHS B BhICKasbiBaHnH Mphi: «He nomuio kro»,
Kak R, -B BhicKasbiBaHHH Manu: «OxkHO pas6uioch caMo OT
BeTpa», kak W u Bce BblckasuiBanne Hann kak Q. Torma Bce
BBICKa3LIBAHHSl MOXKHO Nepelucarh Tak:

Aua. A%5,

Bopuec. b.
Bausa 5&3.
" Nama. 5&3& 7.
Epa. [(K& A)\/(K&A)&E.
3akup. (A4 J&E&K&C & H& K & M& H&P)\/(A&
N&&E& .. .&P)\/ ... \VA&T&E& .. . &H&P).
Kens. (AVAVEVXK\CVVH\K\/M\/H\/P)&
& (AVVAVEV...\VVP)& ... &AVAVEV ...\VH\/P)&
&B&B&3& & JI.

Consa. C&A.
Hpa (5&B&3&A&M\/(E&B &3&78J)\/(5&B& §

&3& A &JM)\/(B&B&3& 51&J) & R.
flma. B&4.
Katn K&A4E &B& T &E&B&K&CEAL AL T §

&M&H&P. E
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Jepa. B & 4.

Maua. B&A&W.
Hagsa Q.
Posa. A.

[IpuMeuanue K sandch. Mu BHCTaBJsieM npeanosoxenue (S),
HeABHO COAEpXallleecd B YCAOBHAX 3aJa4H H HeoGXOdHMoe [Jia ee pelle-
HHA: OKHO pas6uno omHO Juno. IlycTb uuTaTenb HeclenyeT, Kak 6u MEl
HCKaJH pelueHue Ge3 npexanogoxeidus (S).

BrickaspiBaHHe 3akupa HYXHO GblIO 3anHcaTh Tak, YTO-
6Ll OHO OTpaxaJo, YTO OKHO pa3buja OfHA H3 [eBOYEK, H
aHaJoruyHo, BbickassiBaHue MpHl Tak, 4To6b O0HO OTpaxkajo,
YTO OKHO pa36Gun OnMH H3 MaJbUHKOB.

B BeickasbiBaHuH JKeHu Mbl BbIpaxKaeM ee YTBEpKIeHHe:
«OKHO pa3buan Maabuuku» kKak 5 & B & 3 & 1 & /1. B nannb-
pefilleM YBHAMM, YTO TaKOH onocob 0OOCHOBAH.

OrBer 3akupa, paBHO Kak H oTBer HMphl, npuHanaexur
K HauGonee mupokomy. [To3ToMy MBI MOXKEM HCXOZUTb H3
Hero ¥ cHaualjla NpednofoXuThb, uro: (1) oH Hempasaus, a
3arteM, 410 (2) oH mpaBiuB.

(1) ‘Ecau orser 3akupa HenpaBIWB, BHHOBHOrO Clelyer
HCKaTh cpeaH MaunbyukoB. [lepBas uacTh BHICKa3blBaHHA
JKenu sBAfieTcs OTPULAHHEM BbICKAa3bIBAHHA 3aKupa, caelo-
BaTe/IbHO, OHa JoMKHa GuiTh MCTHHHA. Ecain Gbl MBI BTOpPYO
yacTb BHICKa3biBaliHs JKenu sanmucaau kak bY BV 3/ AV
\/ /I, To Bce BhickasbiBaHue JKeHH Obl/I0 e IHHCTBEHHO MCTHH-
HBIM, BCe OCTaJbHble 14 BEICKa3biBaHHW#l GbLTH OBl JIOXKHBIMH.
ITocnenosatenbHo Mbl NOTYYHIH GBI

Ausa. A&B5=0, no tak kak, coraacio (1), A=0, To
DO/MKHO 6biTh 5 =0.

Bopuc. b, cnenosarenbHo, J0XKHO.

Baus. b&3=0, Ho 1aK kak 5=1, To 3=0.
_Hama. 5&3&/, wo, cornacio (1), HA=0, suauwur,

Hd=1 n Bce BhickasbiBaHme Hdamu Gbl1o G NpaBIHBBIM.
K BhickasbiBauuio JKenu npuGaBuaioch Gbl TOraa, COrJiacHO
(1), eme ogHO NMpaBaMBOE BHICKa3bIBaHHE, YTO NPOTHBOPEUYHT
ycnosuio 3ajayu. [IoatoMy Mbl M 3amucalu BTOPYIO 4acTk
BhioKa3biBaHHs JKeHu TaK, Kak NMpHBEIeHO Bbillle. Toraa, npH
g{pJeI,mnonoxceHun (5) ompenenenno Gymer 5&B&3& A&
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B BobickasbiBanun Wpbt fosixHo 6uth R=0, Tak Kak
ec/iH 6bl 6bl10 R=1, To BHcKasbiBaHue Mphl 6blio 661 eauH-
CTBEHHO MpPaBUJIBHBIM, H TEM e’ CrocofoM, KAKOH Mbl TOJb-
KO UTO NPUMEHHJH, Mbl NPHIIH Gbl K TOMY, YTO H BBICKa3bl-
Banve Jlamp HCTHHHO, a 3TO HMPOTHBOPEUHJO Obl YCJIOBHIO
3ajayd, YTO TOJBKO OJAHO BHICKa3blBaHHe MAOJKHO OBITh
AICTHHHBIM,

Cornacio (1), BbickasbiBaHHe Po3H J0MXKHO GHITh JIOX-
HbIM Tak e, Kak BbicKasbiBaHue Katun u EBnl. [lanee, e
MozkeT ObIThb MpaBIHBLIM HH BeICKasbiBanue Smu, nu JIeBnl
(moroMy 4TO OHM coBmazaioT). BrickasniBanue Hanu JoKHO,
Kak cornacso (1), tak u cornacho (5).

Ecau 66l B BhlcKasbiBanuu Anu 6bl10 B=1, To, coma}cao

(1), 6610 661 A & B=1, a 3HauuT W BHICKa3biBaHHe Bopuca
6bl10 6Bl MPaBAMBHM, YTO NPOTHBOPEYHT YCJOBHIO 3a1auM.
CnenoBarteabiio, 5=0 u BbIcKa3biBaHue AHH TaKXKe JIOMKHO.

Ecnu 6ol BbicKa3biBaHHE Banu 6bla0 J10KHO, TO 6GbWIO OB

3=0, Torna BbicKasniBauue Hamu b & 3 & J noaxuo 6bl10
6bITh NpaBAHBLIM, NPUHHMAasA Bo BHEMaHHe (1), 3To 6blno Gbl
eHHCTBEHHOE PAaBAHBOE BHICKA3HIBaHHE.

Ocralorcs BbICKa3bIBAHUSA: Kenu — HenpaBausoe,
Hpbt — noxuoe npu R=0, Maun — noxnoe npu W=0.
“Ecan B BricKasbiBaHHM Mauu- nosoxuth, uto W=1, to oHO
OyZeT HCTHHHBIM, NDHHUMasn Bo BHHManue b & fI=1, uto He-
BO3MOXHO, TaK KaK yXe NpPHMEHEHHbIM METOJOM MH [OKa-
3anH Obl, yTO ecsiH Obl BhicKa3biBaHHe MaHu OBIJIO €IHHCT-
BEHHO HCTHHHBIM, TO, coriacHo (1), Mbl moJyuyunu OB enie
GIHO HCTHHHOe BhicKaswniBadue ([laiiu uwnu Bawu). Aunano-
THYHO, BbickasniBaHHe Hanu nenpasauso.

OzxHako mpeano/OXeHHe HEenpaBIUBOCTH BBICKA3blBaHHS
Bann He naeT HaM BO3MOMXKHOCTH HaHTH BHHOBHOTO MpPH
npennoJioxednu (l). Ecam BoickaswiBawue (1) uctuaHO, TO
npu npeanoyoxenwn (1) BuHOBHHKOM fABJAsferca 3akup. Bol-
cKaspiBaHue Banu fB/fieTcs TOria eJHHCTBEHHO NPaBIHBLIM
BHICKa3HIBaHHeM, Bce apyrue JoxHb. (BrickaswiBanue Jdaum

JIOXKHO, TaK Kak b & 3=0),

(2) TlpennonoxuM Temepb, YTO BhICKa3biBaHWe 3aKHpa
HCTHHHO. Torzia oHO eZHHCTBEHHOE MCTHHHOE BbICKa3blBaHHE:
Hu opnn u3 ManbuHKOB He sBAsieTCA BHHOBHHKOM, Paccmot-
pPUMM noc/iefoBaTeNbHO TaKHe BHICKA3bIBAHHS:

Aus. A& B5=0. Tak kak 5=0, 3r0 BbickasbiBanue ¥

JIOXKHO.
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Bopuc. [IpuHumas Bo BHMMaHHe (2), 3TO BbICKa3biBa-
HHE TaKXe JIOXKHO. )

B ansa. 9710 BBICKasHBaHHe TaKxke JOXKHO H3-3g3 3=0.

Hdama. B&3=1, sHauut, NOAXKHO HMeTb Mecto J]=0,
T. e. [I=1: puHOBHUKOM 6bli1a 6bl Jlama. 31ecyr HEOOXOAHMO
3aMeTHTb, 4TO BbiCKa3biBaHWe AHM G6blIO OH JIOXKHBIM H
toria, ecau, kpome 5=0, Mp Jonyctunu 6bi, uTo # A=0.
Ho tak kak orBer Hamu novixkeH GbiTh JOMKHBIM, ObLJI0 Gbl
[BOE BHHOBHBIX, YTO NPOTHBOPEYHT mpeanoaoxenuo (S).

Cnepopatenvno, A=1 unu xe A=0. OcTaJbHEeE BHCKAa3Ll-
BaHHA HMEIOT CJelYIoliHe 3HauyeHH HCTHHHOCTH.

EBa. fsHo 0, notomy, uto (K& A) \/ (K& A)=0 (cm.
(S) u 1=0).

3 axkupa. ITpasgusoe, cornacuo (2). _

)Xensa. Henpasausoe, tak kak wieH (\V AV Ey ..
HY/ P) uenpasausblii u3-3a (S) n I=0.

Coud. M3-3a C=A uenpasauso (cM. (S)).

U pa. Henpasmuso u3-aa (2), Tak Kak mnepBasf 4acTb
BHICKa3biBaHUs (Oe3 R) JoxHas.

S m a. Tak xe, Kak u JIeBH, JOXHHI.

Kartsa.Hs-sa A=0 joxHo.

Mausa. lpu W=0 noxno.

Hans. Ipu Q=0 noxHo.

P o3 a. U3s-3a A=0 noxHo.

ITpennonoxenne (2) npwBOAMT, C/NENOBaTeNbHO, K ApY-
roMy pesynabTaTy, 4yeM npeamnosnoxenue (l). 3uaunur, 3amaua
HMeeT He eJHHCTBeHHOoe pemeHHe. Ecim K Tekcry sazaud
J106aBUTb, HaIPHMEp, YCJOBHe, YTO 3aKUP He GEL/I BHHOBHH-
KOM, TO peiieHue Obl10 Gbl eHHCTBEHHBIM,

12, Paaburoe oxHo. Bropok BapHaHT

O603Ha9UM KaXXJyl0 TPOMKY BBHICKA3bIBAHHA Hayab-
HBIMH GYKBaMH MMEHH BBICKA3BIBAIOILEro W HHaekcamu I, 2,
3 KaXZaoe ero BHICKasblBaHHE 10 MOPSLKY, NPHBELECHHOMY B
3ajaue: Al, Ag, A3, B], 52, 53, Bh Bg, 33, M[, Mg, Ms. BYII.EM
HCXOWTh M3 BbiCKaswBaHuii Baun. By u Bz moryr GhiTh
Auiib 6o o6a HCTHHHBIMH, JHOO 00a JoxHbBIMH. Ho, co-
[JIaCHO 3aKJIOYHTEAbHOMY YCJIOBHIO 3ajlaud, OHH He MOryT
6LiTh 06a noXHBIMH. Torna o6a HCTHHHBL, H By J0xH0. Cae-
noBatenbHo, M; uctuHuno. Tak kak Ba HcrHHHO, TO B3 JM0XK-
HO, a 3HauHT, b; u By ucrinnel. Torpa, xoneuno, Mz J10xKHO,
a 3nauut My uctunuo, Toraa A, n0xkH0. OKHO pasGuaa Aus.
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Ynpowenue. Hcnonbays sHak | [0Jf HCTHHHOCTH,
a 3Hak 0 AaA JOXKHOCTH NPE/JIOKEHHS, HMeeM: aubo B;=
=B;=1, nu6o B;=B3=0. Ho BTopoii ciyuaj nHeBO3MOMKEH.
I'IoaTomy Bi=B3=1, a cnenosatensno, B,=0. Torna M;=1.
Tak kak Bsz=I nMeeM b3=0, a smauur 6;=5,=1. Torna,
pasymeercsa, M;=0, a 3HaUUT My;=1. Ho Ttoraa A.—O 4yTO
SIBASIETCA Pe3y/NbTaTOM.

13. Paaéutoe okHo. Tpetii BapHaHt

OGo3HauuM BbICKa3biBaHHs BHAa <«3T0 caenan X» Oyk-
Boii X, cooTBercTByIOUleli Haua/jbHOW OykBe HMeHu. Torza
BLICKa3HBAHUS 3a7aYd MOXKHO 3aMHCaTh KOPOTKO Tak. fAma:
Bua., Bops: Ba., Maus: M, Bana: (M A) &M & A, Ba.: Ba.,
Crema: M, Jleus: M, Ausi: M& A, Oavra: M & A & Ba.

YrBep:xkneHne suaa «BrickasniBanue X UCTHHHO» MM XKe
«BrickaspiBanne X noxHO» OyneM, Kax M Npexne, 3amHchl-
BaTh Kak X=1, uau xe X=0.

CymecTBeHHHIM NPEANOJIOKEHHEM, BHO He BBIOKa3aH-
HBIM B 3ajaye, KOTOPHIM MBI €e JONOJIHHM, ABJIAEeTCs TO, UTO
BHHOBHHK JIHIIb ONHH. XOTHl B 3ajlaue ¥ CKa3aHO «KTO pas-
611 OKHO» (a He «pa3bu/u OKHO»), BAHOBHHKOB MOr/IO GHITh
u Goablie, KaKk HaM NOKaXeT pa3bop. s

1) Bynem ucxozuth M3 BhicKasbiBauusa Bamm (M \/ A)&M&A.
[Tonoxum, uto ( \/ AYM&A = 0. Torga, corsacko dopmyaa,
(X) u (XI), 6yner (M&A)\/ (M&A)=1, Ho, cornacko (IX)
HMeeM: (M&A)\/(M&A)— [(M&A)\/M]&[(M&A VAl=IMV
V (MEA)&A\/ (M&A) =M\ A&M\/ A= 1, a cnenosa-
TesabHo, M = A = 1. Ho B npefnono:xKeHnH, 4TOHMEeTCA JHIb
OXMH BHHOBHHK, Obl10 Ob o6sa3aTessho: M =0 1A =0, a nmos-
TOMy B 5TOM ciaydae Br.= 1. Ho torja u Ba=1, M=1,
M&A =1, T. e., BONPEKH YCJIOBHIO 33/]auH, HCTHHHBIMH OBl Gbl
YeTHpe BLICKA3LIBAHHSA.

Ecau oT6pocHTh YC/OBHE, YTO BHHOBHHK JHIb OIHH, TO
MOrJIO 6l GuiTh: M =1, A= 1. Ecsu ewe Gbio 66 Ba =0,
To ObuiH Obl HCTHHHHIMH BhICKasbiBaHusi — Dopuca, M (Ma-
HaHO), M (Creumo), a JOXHbIMH BbiCKasbiBaHus  flum, Ba
(Baanuka), (M\/ A)%M&A (Bammmo), M (/lenn) M&A (Anumo)
H M&A&Bn. (Poswl). BuHoBHBIMA Gbl Torfa Gewin Mana u Ama
BMecCTe.




2) Tpexnonoxum Tenepy, uro (M\/ A)M&A = 1. Torpa:
MA\/A)&(M\/A)= l, .e. m6oM=1uA=0, méoM=0
nd=1

a) Eem M= 1,10 A=0, Br. =0 (npxs ogHOM BHHOBHOM).
Torma: M = 1 (BuickaswiBanne Mann), M = A = 1 (BrcKashBa-
uve Bamn), M = 1 (Bbickasppanue Creum), B = 1 (Bbickasbi-
panMe BopHca), a c/lefOBaTe/LHO, HCTHHHBIMH GBUTH Gbi YeThipe
BLICKa3BIBaHHS — BONPEKH YCJIOBHIO.

6) Ecou M=0, A= 1, torna Ba=0, Ba = 1. Torza:
M=A=1, M=1, Bi=1, unaue roBops, HCTHHHEIMH SBJIS-
10TCs BrickasbiBaHus Bauu, Jlewu u Bopuca. Bee apyrue Bricka-
3bIBAHMS JIOXKHBL. BuHOBHHIeR sBAseTca Amns.

14. PaccesnHuii npoteccop

Hs ycaosuit 3afiaun cienyer, 4To HCKOMBIE BelllH MOTYT
HaXOJHTBhCHA JAH60 B KOMHATE CIIpaBOYHHKOB C, J100 B KOMHa-
te TpynoB T, nuGo B KoMHaTe XypHajos /K. BrickasbiBa-
HHMe cJayrH OGyleM NOHHMAaTb KaK YTBepXKACHHe, YTO Belly
Haxoasarcs B €. Ocraercs elle mHCbBMEHHBIt cros mpodec-
copa 1.

YTBepKaeHHe, YTO <«MpeAMeTr ¥ HaXOoAHuTcs B (Ha) Y»,
o6o3Hauum «xeY». [lanee, C/IOBaphb 3CKHMOCCKOro f13blKa —
yepe3 3, yueGHHK HOCOJNIOTHH — uepe3 H, naMdaer Boaryno-
Ba — uyepes 0.

Torza MoXHO 3anucars:

1. YrBepxaenus npodeccopa eel, neK, 6e)K.
2. YrBepxaenus nabopanra: eel, nHeC, 6eC.
. 3. ¥YTBepxkienus xenol npodeccopa: eeX, nel, OeT.

4. Nanee, nesepHo: eeT&eeC&ee)K= ecll u aHaNOruuHO
s HH 6.

Ecan Bce ymBepxnenus 1, 2, 3 A0XHBI, KaK 9T0 yTBEpK-
HaeT Jno4ka npocdeccopa, TOrAa HCTHHHO YTBepXKIeHHE:

eeT &ne)K&oe)K,
&eeC&neC&6eC,

&ee K &nel &beT.



Ho, ucxons ua dopmyas (V), MOXHO OGBeIHHHTL 3HAKOM
«&» Bce TPH BBICKa3bIBaHWs MepBOro croabla, a paBHO BTO-
porc u Tperbero. OnHako, COTMIaCHO 4, 3TO O03HAyaer:
eell&nell&6ell, T. e. Bce HCKOMBlE BellM HaXONATCH Ha
croJse npodeccopa.

15. florosopHsle Hauana

OGo3HauuM uepe3 a BHICKa3HIBaAHHE: «B YTBepXKJeHHH
yyacTByer yupexieHuHe A», uepes 6 — BrICKa3biBaHHE:
«B YTBEPXKJEHHH YydacTByeT yupexjeHue b» u uepes 6 —
BHICKa3nlBaHMe: «B yTBep:KIeHHH yyacTBYeT yupexaeHne B».

JloroBOpEHHOCTb O NMOPsiiKe YTBEPIKICHHS MPOEKTa MOXK-
HO TOrjla 3amucaTh caexyioimum obpasom: (1) (a&6)—»s u
(2) (6&8)—a.

Ecin 66 H3 [IOroBopeHHOCTH CJIeN0BaJjo, YTO mOcje
YTBePXKIeHHS B yupexIeHHsIX A U B B yTBepKACHHH JOJK-
HO NPHHATH Yy4yacTHe elle yupexaeHve B, 10, OUEBHIHO,
JOMKHO Obl GBITh:

{l(a&6)— 6] & [(6 & 6) — al} — [(a & 6)—6].

Ecan 61 (3) nMeno MecTo Beerzia, To, Ha OCHOBaHHH Npa-
BHJIa OTAEJEHUA, MBI JOJXKHBI OBl CYHTATh UCTHHHBIM BBICKa-
abiBaHMeM Takxke H (a&s8) -6, Tak kak (1) u (2), corsacHo
HpeaNoN0OXKeHnIo, HMeloT Mecro Bcerna. Ecau 6n (3) He
HMEJIO MecTo Bcersa, To ObliH 6bl BO3MOXKHBL TaKHE YTBEPK-
IeHHA NMPOEeKTa, IIPH KOTOPbIX ero yTBepXKIeHUEe B yupemje-
HHAX A u B He TpeGoBaio Gbl ero YTBeDXKIECHHA B yYpex-
nennn B. )

1. Hafinem Takue 3HaueHHsi MCTHHHOCTM BbICKa3bIBaHHH
a, 6, 8, 1as xotopbix (3) 6yaer HMeTb 3HaueHHe HCTHHHO-
ctu 0. Dtum 6yzer noxkasano, yto (a&s8) -6 He BHITEKaeT C
HeoOxomuMocTeio H3 (1) ¥ (2). Ins atoro mocTaToyHo, 4To-
Obl TOIBKO YTO HAlHCaHHOEe BHIpAXKEeHHEe HMeso 3HaueHue 0,
a soipaxenue [(1) &(2)] umeno 6u1 3Hauenne 1. Ho Bepaxe-
nue (a&e)—6 umeer suauenue 0-npu a=e=1; 6=0. [Tpu
3THX 3HayeHusAX BuIpaxeHnue (a&6b) -8 HMeer 3HayeHnue 1,
Bopaxenne (6&8) —a uMeer TakXKe 3HaueHue 1, a cinexoBa-
TEJIbHO, H BbIpaXKeHHe, MmoJyuyaeMoe H3 060HX 3THX BbIpaxe-
HHI 1PH NOMOIIY HX 06beAHHEHHA 3HAKOM &, HMeeT Takxe
3Havenue |. IToaromy (3) He ABNAETCHA BCErAa HCTHHHEIM
BHICKA3bIBAHUEM. |

56




Bosee monpoGublit pas6op xan B TabuaHie HCTHHHOCTH.

e 6 ¢ |@ao)—e|68e)~a| w6 | @
1011 1 1 1 1
1 1 0 0 1 1 1
1 0 1 1 1 0 0
1 0 0 1 1 1 1
0 1 1 1 0 .o 1
0 1 0 1 1 1 1
0 0 1 1 1 1 1
0 0 0 1 1 1 1

3HayeHuss MCTHHHOCTM THocnefHero cronabua coOTBerT-
CTBYIOT 3HaueHuAM HcTHHHOCTH (opmyan (3). Kak BuzHo,
KpPOMe HaM YXKe H3BecTHoro cayyas a=e6= l, 6=0, snaue-
HHe HcTHHHOcTH (hopmyasl (3) Bcerma pasuo 1. 310 obcToRA-
TEJAbCTBO NPHBOAHT K TOMY, YTO MBI HHOTJa CKJOHHH Ha
ocHoBauuu (1) u (2) HenpaBUIBHO 3aKa04aTh H (a&s)=6.

2. Ecan Mbl_HCmoJMb3yeM JOTHKY kaaccoB (o Heli Gynmer
peub B CjIeAyIOLlell YaCTH KHHTH), TO pelleHHe NOJYYHM, IO-
xanyit, eme 6uictpee. O603HaUHM Kjacc mpolecca yTBEpPXK-
JeHHda B yupexzaeHun A uepes A, B yupexjaeHuun 5 — uepes
B, a B yupexpneHun B —uepes B. Torma poroBopeHHOCTb
sanuwercs B puae ypasuenumi: (1) AB=ABB u (2)
EB=AFB.

IOna AB scerna AB=ABB’/.A6B!. IlpaBas cTopoHa
9TOT0 YpaBHEHHS He H3MEHHTCSs, €C/IH B Hee MOACTaBHM CO-
raacio (1) u (27). Ilosaromy ecau B mpouecce yTrsepxnie-
HHs IPOEKTA MPUMYT ydacThe yupexaenusa A u B, To yupex-
nenue 5 MoxeT, HO He 06A3aTeNbHO, MPHHATL B HEM yUyacTHe,

16. Typuct. Nepanli sapHaHT

Typuct mokasan Ha oAHY u3 jopor u cropocua: «IIpaBna
JIH, 4TO 3Ta AOPOra BejeT K 03epy H 4YTO JABaX<AH NlBa pPaBHO
natu?» O6a napus orBeTusnH «HeT», OTKyZa OH 3aKJIOUHI,
4TO 3Ta AOPOra BeleT K 03epy. .

! 3uaxk */. o6osnauaer cioXKeHHE JOTHUECKHX KiaaccoB (cM. «Bmege-
HHE B JIOTHKY KJacCoB»),
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Typuct paccyxian caeayrouuM obpasoM: HMeIOTCS [Be
BO3MOXHOCTH. .

BosmoxHocts 1. lopora, Ha KoTOpYio f1 Yka3aJ, Be-
Aetr g osepy. 'osopsmwit scerna mpasay, /T oTBeTHT Ha BO-
npoc, BeleT JIH Jopora K 03epy, «Aa», a Ha BOIPOC, mpasja
JIH, 4TO  ABaXKJAH JABa PAaBHO NATH,— «HET», 4 NO3TOMY Ha
Mo#i BONpoC B LIEJIOM OH OTBETHT «HeT». JIxken J/I oTBeTHT Ha
BONIPOC, BEJET JIH A0pora K o3epy, «<HeT», a Ha BONpOC, Npas-
Ia JIH, 4TO ABaX<Ibl 0Ba PaBHO NMATH — «Aa», CJej0BaTe/b-
HO, Ha MOfi BONPOC B 11eJIOM OTBETHT «HET».

-BoasmoxHocTs 2. [Jopora, Ha KOTOPYIO fi yKasal,
He BezeT kK o3epy. B stom cayuae IT otserur Ha Bompoc, Be-
AeT Ju Aopora K 03epy, «Her», Ha BONpOc, npasja JiH, YTO
ABaXKAH ABa NATb, TOXe — «HET», 103TOMY Ha BONpPOC B IIe-
JIOM — «HeT». JI OTBETHT Ha BONpOC, BeJleT JH JOpora K o3e-
Py, «xa», HAa BONpOC, MPABAa JIH, UTO ABAXKAH 'ABa NATH —
TaKKe «la», CJ€J0BaTeNbHO, HA MOH BOONPOC B LIeJOM OTBe-
THT «Ja». :

Takum o6pasom, B cayuae 1 ofa otseTa GyayT €HET»,
a B cayuae 2 ofiHH OTBeT Oyzer «Aa, Apyro#i — «Her». [lo-
STOMY Jopora, Ha KOTOPYIO f YKa3aJl, BeleT K 03epy JHLIb
B TOM cC/y4yae, ecJiH 1 noJaydy Ha Mofi Bompoc o6a oTBeTa
«HET»,

CHMBonHuecKass JIOTHKA J1a€T BO3MOXKHOCTb BHIPa3HTh
3TH PAacCyXIeHHs KOPOTKO ¥ 06o3pHMO.

O6o3HaueHusa: p — BbICKasLIBaHHe «3Ta J0pora BeleT
K 03epy»; § — BHCKashiBaHHEe <«JBaX/bl [1Ba PaBHO MATH».

Tak kak ans no6bix BhicKaswBauuii X, Y BepHo, 4TO
BhICKa3biBaHHe X&Y HCTHHHO TOJAbKO NPH OJAHOBpPeMeHHOM
HcTHHHOCTH X H Y, TO 3TO BepHO M [JIA BHICKAa3bIBAHHHA p
H ¢. [TosTOMYy MBI MOXeM COCTaBHTBH TaGJHLy HCTHHHOCTH.

l P q pdq
n 1 0 0
J 0o 1 0
1 0 0 0
Ja 1 1 1

4
IlepBasi u BTOpast CTPOKH COOTBETCTBYIOT BO3MOXKHOCTH 1,
TPeTbsl H YeTBepTas — BO3MOXKHOCTH 2,
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Pasymeercs, TypucT MOr mOCTaBHTb M LpPYrHe BOIPOCH.
Hanpumep, «I1paBna siu, 4To 3Ta Jopora Bemer X osepy H
uto Bosra Bnanaer B Tuxuit okeau?» (C Toil xe Tabanued
ucTHHHOcTH). Manu: «Ilpasma au, uto 3ta pnopora BeZer
K 03epy ¥ 4YTo Melb — MeTaana?» ¢ Tabauliedl HCTHHHOCTH:

[ » o | p&q
n 1 1 1
J 0 0 0
n 0 1 0
J 1 0 0

Ho on mor Takxe ucnonb3oBaTh APYTyIo CBA3KY, HanmpH-
MEp, «HJH», a TaAKXKe «eC/H..., TO...», H TOr4a, NoOHATHO, Tab-
JIHIBI HCTHHHOCTH GbliM 6bl Apyrwe. Hanpuwmep, Bompocy:
«IIpaBna nm, uTO 3Ta JOpOra BENET K 03epPY WM YTO Melb —
METaJI?» COOTBETCTBYET Takas TabMHIla HCTHHHOCTH:

q I pvVg !

| -
m| 1 1 1
al o o 1
m| o 1 1
a| 1 0 0

§

Kak BuaHo, B 3THX 060HX CJAy4asX TYPHMCT B COCTOSHHH
pelIHTh, HMEeT JH MecTo Bo3MoxkHocTh 1 HiH 2. OnHako oH
He [oJXKeH CTaBHTb BONpoc, MOAOOHHE cienyoleMy:
«IlpaBna Jiu, 4To Ta mopora BeleT K 03epy H YTO Thi [OBO-
pHIlbL OPaBAY?», TAK KaK COOTBETCTBYIOILas Tabanua HCTHH-
HOCTH:

| P q | p&yq
I 1 1 1
Ja 0 1 0
b 0 1 0
J 1 1 1

He NMOMOXEeT eMy peliHTb, KaKasfi H3 BO3MoXHocredl | uan 2
HMeeT MeCTO. ' ‘

59



17. Typucr, Bropok sapMaHT

DTOT BapHaHT Mbl MPeNOCTaBUM pelIHTh CaMOMY YHTa-
TEJIo.

18. Typuer. Tperuii sapMany

A10 Gonee TpyAuulii Bapuant. [Ipusenem pewenne. Ty-
pHCT JHoJaXeH crnpocHTb: «Ckas3an 6kl BTOpo#l MapeHb, 4TO
aTa jopora Befer K o3epy?» CocTaBHM TabJauly BO3MOXK-
HBIX OTBETOB. -

OrBer Yro ckasan 6u| Kem 6but 6b1 Beger snn
BTOpO#i MapeHb? |BTOpo#t mapeHs ?|xopora K osepy?

Ha Ha J Her

Her Her JI Ja
v/ Ha Her I Her

Her Ja I Ja.

Kax BUIHO, B cjydyae OTBe€Ta <«Ja» [a0pora He BeleT
K 03epy, MEeXAY TeM KaK B CJyyae OTBeTa «HET» Lopora Be-
IeT K 03epy, nNpHYeM HE 3aBHCHMO OT TOro, KakKoMy H3 nmap-
HeH TYPHCT 3a1aJa CBOH BOIIpocC (3Ha'{eHHﬂ HCTHHHOCTH B IIO-
cJaegHeM CTOJI'GH,E 3aBUCAT TOJIbKO OT 3HAUYeHHH HCTHHHOCTH
B IepBOM CTOJIO1E).

19. Mpasutens ocrposa

Jaa peweduss HeoOXOZUMO cienaTh HNpPeINoOJOKEHHe,
4TO MOJ «mpaBioii» MB GyieM MOHHMAaThb TO, UTO COMEpIKa-
HHME BBHICKA3bIBAHMS MpPHIIEJbIla COBIAaAaeT C NpeAlIecTBO-
BaBIIHM €My peLleHHeM NpaBHTeNs (KOTOpoe NpHILeel
MOXeT He 3HaTh). Hanmpumep, mpaBuTteqb Mor 3apaHee pe-
IIHTh, 4TO NMPHINENblla paccTpensitor. Ecnn npuienern yra-
JlaeT 3TO pelIeHHe H cKaxeT: «MeHs paccrpessior», To BOH-
IET B CHJY NepBasg 4YacTb pacnopsxenus. Mol Janee mpex-
MOJIOXKHM, YTO NMpaBHTE/IbL He H3MEHHT NPHHATOrO peLleHHs
NoJ BJMAHHEM OTBETa MpHINENbla, a TaKXKe, UTO NPaBHTENb
Bcerna npuMer pelreHde aubo o paccrpene, Jub0 0 nose-
LIEHHH.

O6o3HauuM cojepKaHHe BHICKasbiBaHHMA (COBMaleHHe
pelleHus NPaBHTENN W BHICKAa3hiBaHHs NpHIIeAbila) yepes [1,
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ecau 3TO nosemenue, u yepes P, ecan 310 pacerpen. Toraa
MOKHO COCTABHTb Ta6JHLY:

BrickasniBanue 3Hauenue Pacnopsxenne
Peienne npasHTeNS npulenbLa HCTHHHOCTH YCTaHABJIHBAET
n n "1 P
n P 0 i
P n 0 n
P P 1 P

OueBuAHO, ecaH NpHIIEJel cKaxeT: «f ocyXiaeH K mo-
BellleHHIO», 3THM OH CO3JAacT /s npaBHTens 0Ee3BHXOJHOE
nosnoxenue: aubo npaButesb GyAeT NPOTHBOPEUHTbL CBOEMY
co6CTBEHHOMY pacrmopsixkeHHi0 (mepBasi crpoka), Jubo
cBoeMy coGcTBeHHOMY pelleHHio (TpeTtbsi crpoka). Caeno-
BaTeJbHO, CBOHM OTBeTOM: «JI OCYXJ€H K MOBelleHHIo» —
NpHLIeNEN, MOMKeT COXPaHHTb cebGe XKH3Hb, pasyMeercs,
B MPEANOJIOXKEHHH, YTO NPABHTENbL He 3aX0UeT OTCTYNHTb HH
OT CBOEro pellleHHs, HH OT CBOEro pacnopsiXKeHHs.

20. YTior ¢ aBTOMarMuYecKMM BbiKnIOMarenem

Bynem paccMaTpuBaTh KOHTAKT K, KOTOPHIM YTIOT BKJIO-
yaloT, KOHTaKT II, npefoxpaHAIOIHI YTIOT OT NeperpeBa; H
coctosinue otonurenbHol cmupanun C. BrlckdseiBanue
«K Bksouen» 0603HaYHM Yepes K; BbiCKasbiBaHue «[1 BkiIO-
yeH (T. e. He BKJIOYaeT COCIHHEHHs)» — yepes n. Brickasl-
Banue «C meperpera» — 4epes C.

Cocrasum Tabauuy Bcex BoamoxHbix cocrosinuit K, IT, C
(1 o6osnauaer BKjioueHue uJjd neperpeB, O osHayaer Bbl-
KJIIOYeHHe HJIH OTCYTCTBHe Neperpena).

JonycraMocTs

kK n COCTOSIHHS Crpoka

il

Her
Ha
Ha
Her
Het
Ha
Ja
Her

O OO O R -
COF OO
PO R OO e
0 ~1 O U v W=
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OGochoBaHHe: a) COCTOSHHe B CTPOKe | HegomycTHMO,
Tak Kak 06a kKoHTakta K u IT GbliH 6Bl BKIIOYEHH NpH nepe-
rpese C; 6) cocTosiHHE B CTPOKe 4 HeJONMYCTHMO, TaK Kak IpH
BKJIOYeHHH K B ceThb BHYTPH YTIOra TOK GBI Gbl KOHTAKTOM
IT BuIR/MIOYEH; B) COCTOSIHME B CTPOKE 5 HEJONYCTHMO, TaK
Kak npu BoikaoueHHoM K u neperpeBe C koHTakt 7 6bla 6bl
BHIKJIOUEH, YTO 03HaYano Gn mospexaenue IT; r) cocrosnue
B cTpoke 8 HenomycTHMO, TaK Kak npH BRJAoueHuH K B ceThb
IT ocrancsa Gl HEeBKJAWOUEHHHIM, JTOT cay4ail 6b1 Gl BO3MO-
XeH JHIIb, ecyH GH ¢ BRIoYeHHeM K aBTOMAaTHUYECKH BKJIO-
yaJicsd BHYTPH yTiora H KoHrtakT I, Ho 3To npuBeso 6Bl K
OCJIOXKHEHHIO, KOTOpoe 3Jecb pa3bHpaTh HE CTaHeM; ) BCP
Jpyrue COCTOSIHHSI JONYCTHMBI (HEOGXOAHMBI /st (OYHKIHO-
HHpOBaHHA yTIOra). ’

: _ Toraa uctunun BhicKasbiBanus: r&née, x&né&e, k&née,
! k&n&c (mocneaHee — 3To cayyail, KOraa nocjie BHIKJAOUYEHHS
KoHTaKTa [] MH ellle BHIKJMIOUHIH Gbl KOHTAKT K).

Toraa us Bcex BO3MOXKHOCTEHl HCTHHHBI 3TH BHICKa3blBa-
HHS, BCe ApPyrHe JO0KHBl. 3HAYHT, BCe COCTOSIHHE (DYHKIIHO-
nupoBauusa K, II, C onuchHBaercsl Tak:

b n o)=k&n& o)\/(k&n&c) Vi &n &ovick &
& n &c),

rie ¢ — 3Hak (PYHKUHM, YKasbiBaoollefl Ha To, 4TO YTIOT
JONXKeH HAXOAHThLCA B OJHOM H3 COCTOSIHHE, ONMHCHIBaeMBIX
napaMH CKOGOK.

! Jns no6uix BoickaseiBanull X u Y

X&EYNNX&Y)=Y,

B YeM YHTaTeJb MOXeT yOeqWTbCsl NPH NOMOILM TaGJHIBI
3HayeHHH HCTHHHOCTH

X Y (X&) (Xev) | (xav)v(Xav)
g 1 1 1 0 1
‘ 1 0 0 0 0

0 1 0 i 1

0 0 0 0 0

]
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ITosToMy MH MOXeM BbIpaKeHHe (mepBas H 'l'*pe'rbﬂ
cko6kn) (k& (n&c))\/Tk& (n&c)] ynpocTurs, noayuus: n&c;
aHaJIOTHYHO OCTAIOIHeCs! ABE CTPOKHU nampyt: n&e.

Torna, ¢ (x, n, ¢c)=(n&c) \ (n&c).

Unu ¢(x, n, ¢)=(n=c).
To ofcrositenbctBo, uto K 3aech He d¢Hrypupyer, He

NOJXHO YAHBJATH, TaK Kak oTHomeHHe Mexny IT u C se-
NIeTCSl pellaloliHM.



B. 3AAAUM, PELLUEHHBIE
CPEACTBAMM JIOTMKM KITACCOB

BBEN\EHME B NIOrMKY KNACCOB
(MO ¥. C. AYXXEBOHCY])

JIOrHKy KJ1acCOB MOXKHO NPHMEHHTb A pelleHHs 3agad
B TeX CJAydyasx, KOrfa Mbl HMeeM AeJ0 C OTHOCHTEJNBHO MO-
CTOAHHBLIMH, Pa3JHYUMbIMH, He NepexoAAlllHMH JPYT B Apyra
KauecTBaMH. [Tox «KauecTBOM» NMpH 3TOM C/eAYeT NOHUMATh
HE TOJBKO CBOHCTB2 B OObLIYHOM CMbIc/e (HampHMep, «TBep-
JOCTb», «6eclBETHOCTL®, «CEPAEYHOCTb»), HO B Gosee mHIH-
POKOM cMHIC/IE — Leable CHTYalHH, xoropue MOXKHO OTJIH-
YHTb OT APYTHX CHTYalui.

CHMBOJIB, KOTODHIMH Mbl GyneM 3iech HOJleOBaTbCﬂ,

CeAYIOLLHE:

A, B, C unw npyrue sariaBHble GyKBbl 0603HA4aIOT Ka-

YecTBa HJH COBOKYIIHOCTH KadecTB, KOTOpble ONpelessiior
colep:KaHHe Ha3BaHUi MPeIMeTOB HJH KJIaCCOB MPEIMETOB;

a, b, ¢ unu apyrue cTpouHble GYKBH 0003HAYalOT OTCYT-
CTBHE COOTBETCTBYIOIUHMX KauecTB (Hampumep, @ o6o3Hauaer
OTCYTCTBHe KauecTBa A); 3HaK «=» 00603Hauyaer TOXIe-
CTBEHHOCTb BhbIpaj{eHHli, MeX1y KOTOpPLIMH OH MOCTaBJeH
(nampumep, A=B o6osxauaer, YTo Kauectso, 0603HayeH-
HOe uepe3 A, TOXK/JIECTBEHHO C KauecTBOM, 0603HayeHHBIM
yepe3 B); 3nak'/ — BelpaxeHue «uiu», Hanpumep, A/ B
3HAQUMT, 4TO HaJHuo JAub0 Kauectso A, aubo KauectBo B,
aH60 o6a KauecTBa BMecTe (Jioruuyeckas CymMma); ecJu Mbl
HanhweM jase GYKBH PAAOM, TO 06pasyeM BHIpayKeHHE, KO-
TOpPOe O3HauaeT, 4TO HaMHI0 HMeloTcA oba KauecrBa, 06o-
3HaueHHble 3THMH OykBaMu (JiOrHUecKoe npousseneuﬂe)
Hanpumep, AB osnauaer oGbenuHenne kadects A u B, mex-
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ny TeM Kak aB o6o03Hauaer, YTO HaJHLIO OTCYTCTBHe Kade-
cTBa A u mpucyTCTBHE KauecTBa B.

BBeneHHble onepauu NOAUHHAIOTCH CJAELYIOLIHM mpa-
BUJIAM. ,

l.MMpaeuna mepectraHoBku: A/ B=B7/ A,
AB=BA; kak Joruueckas cyMMa, TaK H JIOrHYeCKoe [pOH3-
BelleHHe JBYX KauyecTB He 3aBHCAT OT MOpfAJKa cjaraeMbIX
HJIH COMHOXHTeNed,

2. MlpaBusia mnoraomenus ~ (yomnpolleHHn):
A/ A=A, AA=A; kauectBa A unun A — 370 mpocTo Kaue-
creo A. Ecia Mbl MMeeM OfHMHaKOBOe KauecTBo A JIBaXbl,
TO 3TO TO e, KaK ecau Gbl HasBaJH ero OfMH pas.

3. Ipasuna pgucrpubytuBHOCTH (pacmpe-
neaenun): A/ BC=(A'/ B); (A7 C); AB/ C)=
=AB '/ AC; xauectso A uan xayectsa B u C, 310 TO Xe
camoe, Kak KauectBo A unau KauectBo B W KauectsBo A uau
kauectBo C. Kauectso A u kauectBa B uam C 3T0 TO XKe
camoe, Kak kauecTso A H KayecTBo B wiu Kauectso A u Ka-
yectBo C.

4, llpasuna Toxgectsa: A=A

5. [1paBuaa HCKJIOUYEHHOTO TpeTbero:
A=AB’/ Ab. .

6. Ipasuana nporusopeuns: Aa=0; sgecs 0
O3HayaeT MyCTOMA KJacc, T. e. 3TO IPABHJAO BHIpaxaer To, YTO
HeT OJHOBPEMEHHOro OGBEIMHEHHA HaJHUYHA H OTCYTCTBHS
KaKoro-n1u60 Kauecrsa. '

MHorokpartHoe npuMeHeHHe NpaBHaa 5 MOPOMKIAaeT BHI-
pa)keHHs, ABJSAIOIMECS BCEMH NONYCTHMbIMH COUETaHHAMH
KayecTB, TaK Ha3bIBaeMBIH <«MOJHEIH JoOruMyeckuii anda-
BHT», HECKOJBKO MepBHX CTOJGIOB KOTOPOro MNpHBEeAEHO
HHXKeE:

AB ABC ABCD aBCD ABCDE
Ab ABc ABCd aBCd . . ...
aB A4bC ABcD aBeD .. .. ..
ab Abc ABcd aBed . .. ...
aBC AbCD abCD . ... ..
aBc AbCd abCd . .. ...
abC AbeD abcD . . . . ..
abc Abed abed . ... ..

5 3. Komeman, O. 3mx 65

|



ALE ~

ERHHCTBEHHHM NMpaBU/JOM BbIBOAA HABJAACTCA OPABHNO

MOJCTaHOBKH.
BMecTo Kakoro-HHOGYIb KJacca MOXHO NMOACTABHTbL TOT,

KOTOPBIH MMEeT TOT JKe CMBICJ, UYTO H ucxoLHblH kaacc. [lpu
3TOM KJacc MoxeT 00o3HauaThecs JHGO OfHON OYKBOMH, Au60
couyeraHHeM OYKB, MOCTaBJEHHBIX pAAOM, JHOO cOelHHEH-
ublx 3uaxkom /,. Hanpumep, AB/ B’/ aC sasasercs Kaac-
com. IlpuHuMaerca kak ob6fsaTenbHbIfi 3aKOH, YTO LA BCA-
Koro knacca X cyuiectByer AONMOJHUTeNbHBHIAA Kiacc X, Ta-
Ko#, yto Xx=0. 3T0 NPHBOAMT K CJeLYIOIeMy NpPaBHAY:
ABa BbICKa3blBAHUS B3aHMHO MHPOTHBOPEUHBH TOrAa U TOJb-
KO TOrja, eca¥ MocJe BceX BO3MOMHBIX MOACTAHOBOK OHH
NPHBOJAT K HMCUE3HOBEHHIO KAKOro-HHGYAb BBIpaXKEHHS H3
JIOTHYEeCKoro angasura.

CrenaeM Tenepb HECKOJIbKO 3aMeyaHH#, MOJE3HBHIX NPH
pemtenuu 3afay. ['naBHble BHAB 3ajay clelyloOLiHe.

1. IlaHbl KaKHe-TO YCAOBHS, CBA3HIBAIOLIHE MexXAY coGoi
Kaacchl. Tpebyerca ompelenutb, KakHe BOSMOMKHOCTH (co-
YeTAHHS) HCKJIIOYEHH 3THMH YCJOBHSMH.

2. lann KakHe-TO coueTaHHs KaaccoB. TpeGyercs on-
pele/HTh, KaKHe OTHOILIeHHs CYLIECTBYIOT MexXAy Khaac-
CaMH.

3. JlaHbl KakHe-TO ypaBHEHHsl, CBSI3bIBAIOLIHE KJacCH
Mexay cobof, B BHAe HekoTOpHX ycaoBuH. Tpefyercs Bhl-
BecTH (NMpH MOMOLIA JONYCTHMBIX NOACTAHOBOK) M3 3THX
yPaBHeHUH ApYrue YpaBHEHHS.

Bce 1M Tpu THna 3ajay MOACHMM HAa NPOCTEHIIHX
npuMepax. '

1. Ilyets mann knaccu A, B, C u yenosua A=AB, C=
=Cb. TpebGyerca onpefennTb, KaKHe COUETAHHS 3THX KJac-
COB JlaHHbIE YCJOBHSA JOMYCKalOT, a KAKHE OHH HCKJIOYaloT.
[Tyctb, Hanpumep, A o3HauaeT KJacc «MJIEKOMHTAIOIHX»,
B — gnacc «no3BoHouHbIX», C — Kaacc sueppeii».

ITo npaBuny MOCTPOEHHS <«MOJIHOTO JOrHueckoro anda-
BHTa» M3 TpeX KJaccoB MOXHo 006pa3oBaTh BOCEMb COYETa-
HHi, 06belHHEHHBX 3HaKOM [ :

ABC'/ ABc'/_AbC'/ Abc'/ aBC'/.aBc'/ abC'/ abe.

Ecan mbl noxcraBuM, corsnacio ycnosuio A=AB, B nep-
BHIfl uieH 3TOro BeipaXkeuus, to noayuum ABBC, uto, Ha

OCHOBaHMHM NpaBHJ/a norJyowenus, pasio ABC. 3nauurt, nep-

E
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BB/l YJ€H 3TOM MOJACTaHOBKOH He MeHseTcsl. Takxke He Me-
Hsiercd u BTOpo# uneH. OfHAaKO TPETHH H YETBEPTHIH UJeHbl
focJae yKa3aHHOM MOACTaHOBKH npuoGperaior Bup ABbC u
cootBeTcTBeHHO ABbc, uau e, cOrylacHO MPaBHJAY MPOTH-
popeunsi, AOC u coorBerctBenHo AQc. O6a 3TH coueraHus,
COIVIaCHO MpPAaBHJIy MEpPecTaHOBKH, MOXKHO 3amucaTh Kak
ACO u Ac0. Ho, kak MBI ceiiuac e JOKa)eM, BCAKOe Bhl-
paxeHne Buaa X0 paeno 0, T. e. sBJAeTCH NMyCThIM KJac-
com. JIsi noKasaTe/bCTBA 3TOrO yTBEPKIeHHS OyneM HCXO-
JHATb H3 ypaBHeHus 0=0, koTopoe, oueBHAHO, HcTHHHO. Ecin
MH B JIEBOH YacTH 3TOr0 YpaBHEHHS MOACTAaBHM, COTJIACHO
npaBuay Nporusopeurs, sMecto 0 Belpa)kenue Xx, T0 moay-
yaiM Xx=0. Ho, cornacHo mpasuny mnoOr/oOLWEHHS, MOXHO
sMecto X nogcraButh XX m momyuum XXx=0, a Tak Kak
Xx=0, To orciona noayuyaem X0=0, uyto U Tpe6OBaNOCh
[OKa3aTh.

Orciona caenyer, 4TO €CJH B KAKOM-HHGYAb JIOTHYECKOM
NpOH3BeJeHHH BCTPEYaloTcs OAHOBpeMeHHO 3HakH X H X, TO
3TO TMPOM3BeAECHHE MOXKHO 3aMEHHTb HYJEM.

IMpozonxaeM mam npumep (1). Byaem teneprb moacras-
asATh U3 yeaosusa C=Cb. Torna nepsruifi usien 6yaeT NycTHM
KJacCoM, TaK Kak nocJie NOAcTaHoBKH nmoayunm ABCH=0.
AnanoruyHo ¥ natbiit wien aBCHh=0.

Takum o6pasom, B mycThle KJacchl B pe3yabTaTe 06eHx
MOJACTAHOBOK NPEBPATHIHCH NepPBHM, TPeTHH, YeTBepThlil H
nAteift wienw. OJHaKO HycThie KJaacChl MOXKHO B CyMMe
KJ1acCcOB OTKHHYTb, T. e. X'/ 0=X. Jlns mokasaTenncTBa Mo-
C/le/IHero yTBepKaeHus Gy/leM HCXOOHTb M3 TPaBHJAA HCKJIO-
yeHuss X=XY'/ Xy. [loncraBum B Hero BMecto Y BhipaXKeHHe
X # nonyyumX=XX'/ Xx. Ho BMecro BuipamxeHus Xv
MOXHO WOACTaBHTb, COTJIACHO MpaBHJAY npotusopeuns, 0.
Torna noayuum X=XX"/ 0; ucnosbays Npasujao ynpoUIeHHs
XX=X, mpl noayyaeM X°/.0=X, uto u Tpe6oBasocL JO-
Kasarb.

D10 3HAYHUT, UTO, BO3BPALIASACh K HAIIEMY IPHMEPY, ycJIO-
BHA A=AB u C=Cb cOBMeCTHMH JIHIIb C COYETAHHSIMH
ABc, ABc, abC, abc. Ecnn BepHeMcs K HallleMy HCTOJIKOBa-
HHIO, TO MOJYYHM, YTO BO3MOKHEI JIHIIb MJIEKOMHTAIOMIHE —
N03BOHOYHbIE, HE SIBJAIOIIHECH YepBSMH, 103BOHOYHBIE, HE
ABASIIOIIHECS MJEKONHTAIOIHMH H 4YepBsSIMH, 4epBH, He
ABJAIOILHECS] MJEKONHTAIlHMH H I[O3BOHOYHBIMH; Opra-
HH3MBI, He SBJAIOUIMECS HH MJEKOMHTAIOIHMH, HH MO3BO-
HOYHLIMH, HH YepBSMH.
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2. Ilyctb Tenepn, HaoGopoT, KaHbl coderauusa ABc, Abe,
abC u abc Kak efMHCTBEHHO BO3MOXHBIE, W -Mbl JOJXKHBI
ONpefieNHTh OTHOLIEHHs, KOTophle HMeloTess mexay A, B, C
B BHJE JOTHYECKHX YpPaBHeHHH, NejaioliHe HeBO3MOXKHBLIMH
ocTasibHbIe coyeTaHud, T. e. ABC, AbC, aBC, aBc. Yro6H
HaHTH 3TH ypaBHEHHs, MOCTYNAaeM TaK: BhlpaxeHHe A BcTpe-
yaercsl B couetanuax ABC, Abc. CoraacHO npaBMJy HCKJIO-
YeHHOrO TpeTbero, AJAs BbipaXeHus A Hmeer Mecto A=
=AB’/ Ab. Ho, cornacuo ToMy Xe npasuay, i1 AB uMeer
mecto AB=ABC'/ABc, a pna Ab nmeer Ab=AbC’/ Abc.
[Toncrasnas u3 BTOPOro M TPeTLEro ypaBHEHHs B MepBOe,
moay4yaeM, HakoHell, pasyioxeHue A no B, C, a HMEHHO:

A=ABC'/ ABc’/ AbC'/ Abe.

ITo stomy 06pasiy MOXHO Pas3NOKHTb Ji060e BhIpaXKe-
HHe Mo JI06bIM JByM OYKBaM H HX OTPHIaHHsAM. B Hamiem
ciayuae, ogHako, coueraHus ABC u AbC He BcTpeyalorcs,
No-BHAHMOMY, IIOTOMY, YTO KaKHM-TO YCJOBHEM OHH OBLIH
uHekmodensl. CaenoBatenbHo, pasioxenue A Oyzer Juilb
A=ABc’/ ABc, uto, corlacHo NpaBHJY HCKIIOYEHHOTO TPeTh-
ero, MOXHO 3amucaTb Kak A=Ac. AHaJOrHYHO NOJYYHM,
uTo AJs a HMeeT Mecto a=abC’/ abc, T. e. a=ab. O ToM,
uro ycnosuss A=Ac, a=ab B camoM 1ele COBMECTHMH
JHIL ¢ coyetanusamu ABc, Abc, abC, abc, MoxHO Y6eIHTh-
cA yTeM NpOBEPKH, NMOCTyNas, Kak yKa3aHo B 1.

Ilpocroe npaBHiO A/ pelleHHs 3ajad THNa 2, Cieno-
BareJbHO, TVIACHT: W3 AaHHBIX CoYeTaHHA BhiGepeM Te, KO-
TOpHle COAEpIKaT KaKoe-TO HaMH H3GpaHHOe MOJIOXKHTENb-
Hoe BHIpa)KeHWe. DTH coueTaHus oGbeAWHHM 3HAKaMH /,
noJjyuyasi TEM CaMbIM pas3JIOXKEHHE JAHHOTO BHIpaXKeHHd,
COTJIACHO NPAaBHJY HCK/IIOUYEHHOro TPeThero, H ynpocTHM ero,
NOJb3ySich NPAaBUIAMH JIOTHKH KJaccoB. AHaJIOrH4HO MOCTY-
NHM H c OTpHlUaHHeM H36paHHOro BEIpaXeHHd. Tak NoOayIHM
YCJIOBHSI, CBA3LIBAIOLIHE NaHHbIe Kjaacch. Pasymeercs, eci
66l Mbl H36panH pyrofi kJacc, ycaI0BHA HMeaH Obl Apy-
ro# BuA.

IMocheadee 3aMeyaHHe TOSCHHM Ha npHMepe. Ecau MH
BMecTO Knacca A usbepem B nocjefHeM pasoOpaHHOM Ha-
Mu cayyae Kaacc C, rorga pasnoxenne C Oyner JAaHO
ypaBueHHeM C=abC, uto gBjsercsi HOBHM YC/IOBHeM; Ha-
nee, umeer Mecro c=ABc’/ Abc’/ abc. [paByio wacTh sTOrO
YPaBHEHHS MOXXHO YIPOCTHTB, HCIIO/Ib30BaB ABaXK/bl IHPaBH-
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JIO HCKJIIOYEHHOTO TPEThero: Bo-neperx, ABc’/ Abc=Ac, Bo-
BTOpHX, Abc'/ abc=bc, otkyna ¢=ABc '/ Abc '/ abc=Ac’/,
./ bc=c(A/ b), xak BTOpOE yC/IOBHe.

OnHaKo JIorHYecKHe yCJaOBHS, HCKIIOYAlOUHe HEKOTOphie
H3 BCeX BO3MOXHEIX COUETAHHH NAaHHEIX BbIPaXKeHMil, MOXK-
HO NIOJIYYHTb elle H APYruM myteM. Jlaf 3TOro Bo3bMeM HC-
KJIOYeHHble COYeTaHHs, B Hamem mpumepe 3To Onun ABC,
AbC, aBC, aBc, kotopme, ciaef0oBaTe/]bHO, SBJAIOTCA NMycC-
THIMH KJaccaMH, H oObeniWHHM HX 3HakaMu /. Tak kak
NpaBHAO0 HCKIIOUEHHOTO TPeThero HMeeT MeCTO Bcerja, He-
3aBHCHMO OT TOro, KaKOBBI KJIacChi, K KOTOPHIM OHO IIpHMe-
Hsercs, TO, oGbeuHsAs MepBhHE [Ba COYETAHHS, MHl TOJY--
unM AC; oGbelHHAA BTOPHE HBa, NOJyuYHM aB, W TakuM
o6pasom umeeM: AC’/ aB, rne kak AC, Tak u aB — nyctbie
KJacCH, TaK KaK OHH BO3HHKJH B pe3yJbTaTe 06heluHEeHHS
AYCTHIX KJaaccoB. 3HauHT, Mbl HMeeM AC=0, aB=0, Ecan
Tenepb Knacc A passepieM B C, To moayuum A=AC’/ Ac,
Ho Tak Kak AC=0, 10 3r0 naer A=0"7/AC=Ac, 1. e. Hauie
nepBoe YCJOBHe, TMIOJYUeHHOe HaMH Npexie APYrdHM MyTeM.
Ecnu kaacc a pasnoxuMm mo B, To OJTYYHM aHaJOTHYHO 4=
= aB’/ab=0"/ ab=ab, 1. e. BTOpOE yCJOBHE, KOTOPOE MBI
TMOJNIYYHJIH Mpexae.

Pemuthb, kakoi H3 0GOHX nyTei NPHBOAHT OnICTpee K Ile-
JIH, MOXHO BCAKHH pas Ha OCHOBaHHH NpeABapHTENLHOTO
pasfopa 3anauu.

W3 nornavyeckHx ycHOBHA MOXKHO MOJYYHThb AaljbHefiliHe
(B OoOmweM uacTHBEIE) YCJOBHS NPH MOMOIIH JOTHYECKOT0 yM-
HOXKEeHHsI JI060ro Jioruueckoro ypasuenuss A = B Ha Kaxkoe-
HHGYAbL BeIpaxeHue C, npHYeM NOJYYMM ypaBHeHHe AC=
=BC. Yro6n nokasarth, uto H3 A=B B caMoM jeJie BbiTe-
KaeT AC=BC, xakue 6u HH GuiiH BHpaxkenus A, B, C, 06-
pasyem npoussefenne AC. CorJlacHO NPAaBHJIY HCKJIIOUEHHO-
ro TpeTnero ROMKHO GuiTh: AC=ACB’fACb. B Knacce
ACB noacraBum Bmecto A (corsacHo ypaBHeHHI0 A=B)
B unonyuum ACb=BCb. Ho, corniacHo npaBH/1y nepecTaHOB-
KH, HMeeM: BCb=CBb, a, cornacHO npaBHJy NPOTHBOPEYHH,
CBb=C0. Ho, Kak MBI 3HaeM, AJa JA1060r0 Knacca X BepHO:
X0=0, tak uto: CO=0. Onanako, Tak Kak Aas JwoGoro X
BepHo: X/ 0=X, To B urore nonyuaem: AC=ACB. Tem xe
caMbiM IIyTeM MH noayuuM BC=BCA. Ecau K npaso#i cro-
pOHe TNOC/IEeHEr0 YpPaBHEHHS ABaXKAnl NMPHMEHUM NpPaBHJO
nepecTaHOBKH, To noayduM: BC=BCA=BAC=ACB. Ta-
KHM 00pa3oM, Mul noJyuuaHu Asa ypaBHeHus: AC=ACB u
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"BC=ACB, us KOTOPHX, CONacHO TPaBHAy NOJACTAHOBKH,

caenyet, uto AC=BC, uto u Tpe6oBanoch A0Ka3ath. O6pa-
LlaeM BHHMaHHe YHTaTejeH Ha TO, YTO B OTJIHYHE OT MaTe-
MaTHKH, r/le BCIKOe ypaBHeHHe pa3pellaeTcss COKPaTHTb Ha
nai060e, OTIIHYHOE OT HYJs, BbHpaXKeHHe, /A JOTHYEeCKHX
ypaBHeHH# 3T0 HeBepHO. 3neck U3 AC=BC He 06:A3aTe/lbHO
BHTeKaeT, uTo H A=B. Ecau, nanpuMep, A — kaacc uBed-
umapckux rop, B — knacc esponeifickMx rop, € — kJjace,
onpezeJeHHbIA CBOACTBOM «GHITh HAMBHICIIHM®», TO ypaBHe-
e AC=BC, 1. e. «HauBHICIIYe IBEALAPCKHE TOPHl — 3TO
HaHMBHICIIHEe eBpONeHCKHe rOpHl», MO CBOEMY COJEepIKaHHIO
HCTHHHO, MeXJY TeM Kak ypaBHenHe A=2B, T. e. «mseiinap-
CKHe TOpHl — 3TO eBpOnefickHe Trophbl», JOXKHO, TaK Kak,
KpOMe IUBefilapCcKHX, CYILECTBYIOT M ApYyrHe eBponefckHe
ropul.

[ToxaxkeM Tenmepn mpocToe MpHMEHeHHe NpaBH/aa O MO-
4/ eHHOM YMHOXeHHH OOGeHX CTOpPOH JIOTHYECKOro ypasHe-
Hua. Ilyctb, HanpuMep, JaHO OJs pas3joXeHHs KJaacca A
ycnoBue: A=ABc’/ AbC '/ Abc. TlepeMHOXasl Ha BHpaxe-
HHe C, nmonyuaem AC= (ABc'/ AbC’/ Abc)C, oaHako mpa-
Bas 4yacTb 3TOr0 YpaBHEHHs, COTJIACHO NMPAaBHJY HCKJIOYEH-
Horo Tperbero, paBHa ABcC'/AbCC’/ AbcC=0/ AbC'/ 0=
=AbC; Takum o6pasoM, AC=AbC.

B HekOTOpBIX 3aflayax Mbl BCTPETHMCS C BOIPOCOM, HMe-
IOT JIH B2 YTBepXKJAEeHHS, WIH JBe TPYINNBl YTBEpXKAeHHH,
OJMHAKOBBIH CMEICJ, HHaye roBOps, SKBHBAJIEHTHH JH OHH,
xotra ux dopMa BuipaxeHusa pasauuHa. [Ipu pemtennu 3THX
saflad HCCJeNyeTCs, COXPAHAIOT JM 9TH pas/iuHble YTBEPXK-
JleHHs1 (MM TPYNNB YTBepKIeHHA) Te Ke coueTaHHA H3
Bcex BooOllle BO3MOMKHBIX COUETaHHUMH, a cJeloBaTelbHO, HC-
KJIOUaloT JIH OHH Te Xe coueTaHus MAH HeT. Ecau Het, TO
OHH HMEIOT PasJIHUHBLIA CMBIC. .

Hanpumep, eciu Mbl uMeeM TpH Beipaxenus X, Y, Z, 1o
JAerko 3ametutb, uro ycaosus (1) X=XY u (2) Y=VYZ,
B3SIThle BMECTE, SKBHBAJIEHTHH C TOUKH 3DEHHS JIOTHYEeCKOro
cmbicana yeaosuam (3) X=XYZ u (4) xX=xYZ, B3aTHM
BMecre. B camoM Jene, 8 mosiHOM HaGope cCOueTaHHH BHIpa-
weuuit X, Y, Z, XYZ')XYZ') XyZ')Xyz'|xYZ'| xYZ'[
‘1 xyZ "/ xyz ycaosue (1) HCKIIOYaeT TpeThe H YeTBEPTOE CO-
yeTaHus, a ycJaoBde (2) HckJAIOUaeT BTOpOe H LIECTOe coYe-
TaHHA. YcnoBue (3) HCK/A0Y2eT BTOpoe, TPEThe H UETBepTOe
couyeranus, a ycnosue (4) — wecroe coyeranue. Ecau uH-
TaTellb BO3bMeT, HampuMmep, BMecTo X BhipaxeHHe <«OHITb
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KOLIKO#», BMecTO0 Y — «GBITh MJEKOMHTAIILHM», a BMECTO
Z — «GHTb NO3BOHOYHBIM®, TO MOJNYUHT HArVISAXHYIO - HIJIIO-
CTPallHIO KAaK JIOTHYECKHX YCIOBHA, TaK H COXPaHHBLIHXCS
H HCOKJIOYEHHHX coyeTaHu#. B 3TOM e npHMepe B3fATHe
BMecTe ycaoBus (1) u (2) He 9KBHBaJeHTHH yc/10BHIO (3).

Kak yxe ckasaHo, B 3ajjayax 3TOro THNa MBI BHIBO-
AHM M3 JLaHHBIX YCHOBHA Apyrue ycaoBHs (ypaBHeHHSs]) NpH
noMoiiy noacraHosok. Ilokaxem 310 Ha npumepe. Ilyctb
naHh yeaosus (1) A=AB, (2) B=BC. [Tepsoe MOXHO IpoO-
yecTb Kak «BcKoe A ectb B», a BTOpoe — Kak «Bcsikoe B
ecTb C» (4MTaTeNb 3TO JIErKO NOAMeT, Tak KaK, HanpHMep,
nepsoe ypaBHeHHe raacHT: «4 — 310 Te A, KOTOphie CYyTh
ofHOBpeMeHHO B»). Ecnu MH B ypaBHeHHe (1) noAacraBHM
BMecTo B Bbipaxkenue BC us ypasHeHus (2), TO MOJYUHM
A=ABC. Ho B npaBoii 4acTH 3TOr0 ypaBHEHHS] MOXHO, CO-
rnacHo (1), sMecto AB noxcraButh A M TOrAa mojayiaem
A=AC. Takum 06pasoM, Mb TOJYYHJH MNpPABHJO: <ECJH
A=AB n B=BC, 10 A=AC», K0oTOpO@ HOCHT B TPAJAHLHOH-
HOH JIOTHKe Ha3BaHHWe MoAyca Barbara nepsoft ¢urypsi Ka-
TErOPHYECKOT0 CH/JIOTH3MA. ’



ars

a. OCHOBHBIE 3AAYM

21. 3noymullneHHHKH

Bpemsi kpuTHueckoro npucyrctBus Jauu A, B, B, I', [l
0603HAYHM TeMH ke GykBamu H 6yJeM HX MNOHHMAaTh Kak
KJacchl MOMEHTOB BpeMeHH. YCJIOBHfA, JaHHble B 3ajave, 3a-
IHIIYTCA TOTMAa TakK:

¢)) A= ABg'/ AGB.

2) ' =TrobB'/ I [i6s.

Pasnaras npasyio yacte (1) no I" u [, nonyuaem:

A= ABel'T'| ABel'd'} ABez/T} ABeed’} A6BI [T/
" A6BI'o°| A6s 2]1'/ A6Beo.

Ecan ciopa noacrasum BMecto I” u3 (2), To MCKIIOUaTcs

coueTaHHd MNepBoe€, BTOpOE, NATOE H LIeCToe H, JeaoBd-
TeJNIbHO, OCTaHETCA:

A= ARee]l'| ABs2d'| A6Bz/l"/ A6B20.

OrtBerT. I' He MOr NPHCYTCTBOBATL IpPH YCTaHOBKE ajiCKOH
MamHHbl Ha NIyTAX, HO HHKTO npyroﬁ HE MOXKeT [O0Ka3aTb
CBOe OTCYTCTBHE.

22. MpasHnuHLIi MNM HenpasMALHLIK BLIBOAT

Beesem caenyiomue o6o3HavyeHusa: M — kinacc MysH-
KaHTOB no mnpodeccuyu; ¥ — Knace yuurese#i mo npodec-
CHH.
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H3 onbiTa H3BECTHO, YTO CYIUIECTBYIOT BCe BO3MOMKHOCTH
(A) MY/ My / ¥’/ my, T. e., 4TO UMeIOTCA YUHTeNs, SB-
JiSIoLIHecs MY3bIKaHTaMH (Hanpamep, B KOHCEpPBaTOpDHH),
MY3HKaHTBl, He 3aHHMAIOUIMecs NpenojaBaHHEM, YUHTeNd,
He SABJIAIOLIHECS MY3bIKAHTAMH, H, HAKOHEIl, JIOJH, KOTOpHe
He SABJAIOTCA HH YUHTeASAMH, HH MYSbIKaHTaMH. Cnenona-
Te/bHO, HH OJIHH H3 YeTHIPEeX KJaccoB He MYCT.

AHaNOTHYUHO OGCTOHT NeJ0 H BO BTOpOM chaydae. Bse-
neM o6o3nayenus: A — Kjaacc aJIOMHHHeBHX AeraJqefi; ] —
KJacc AeraJiefi MallHH.

Torna Bce BO3MOXKHOCTH HCYEPTIaHbl BhIpAXKEeHHEM

(B) AL/ A0/ all/ ad

H, KaK [I0Ka3bBaeT ONBIT, HH OJHH H3 YeThipeX K/J1acCCOB He
AABJISIETCS] MYCTHIM.

Haxonen, BBefieM o6osHauenus: I1 — Klacc npoueccos
muiienus; C — KJaace cyXJeHu.

OﬂHaKO 3/leCb OUYEBHAHO, YTO HMeeT MeCTO YCJOBHe:

C=C_CI,

T. €. BCAKOEe CyXJeHHe ecTb mpouecc MuiujeHus. [Toatomy,
ecJH HalnWIleM aHaJOTHYHO, KaK Tpexie, BCe COYETaHHS:

(N cn/cli/ ey clly,

TO ycnoBHe (B) uckawouaer, GynydyH NOJCTaBJIeHO, BTOpOe
couetanne, T. e. Cn=0. IlosroMy .Henb3a cienarb BHBOJA,
4TO CYLIECTBYIOT CYXKJAEHHS, KOTOpble He OBLIH Gbl Mpoilec-
caMH MbllivieHnsi. Bece ApyrHe coyeTaHHs He MYCTH.

O60o6uiag, Mbl MOXeM CKa3aTb, YTO eCJH AAS KaKHX-HH-
Oyab BbipaXenuit X, Y, A1 KOTOPHIX Bceria BepHO
XY/ Xy'[/xY '/ xy, cymectByer ycloBHe, cBssnBaoumee X
u Y (npuuem X=FY,X=-0, x50, Y50, y==0), uampumep
X=XY, nnu X=xy u Apyrue, To Heab351 H3 CYLIECTBOBAHHA
knacca Xy cyauTh, UTO CymiecTByeT Kiaacc xY H HaoGOpOT.

Ecan kakoi-uHu6yAb H3 KnaccoB Xy uau xY He myct, TO
JIerkO yKasaTh VCJIOBHe, Belylllee K TOMY, UTO APYro H3
3THX KJNacCOB ITyCT.

1. Ilycte Xy==0. Torna, urob6m Ouio xY=0, pomxkHO
6ute Y=XY '/ xY=XY/0, 1. e. Y=XY.

2. Ilyers xY=F0. Torma, uto6el Xy=0, moaxHO OHTH
X=XY/ Xy=XY'/0, 1. e x=XY.

B cayvae 1 ymoB/ieTBOpsieT OJHHAaKOBO H yclosHe x=
=Xy, B cIy4ae 2 — yCIOBHE y=xY.
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23. flez obvasneHus

UYro6bl BLISICHHTH, HMEIOT JIH 062 06bABJAEHHS OLHHAKO-
BLIH CMBICJ, HJIH XOTA Obl YaCTHYHO COBNAJAIOT, 3aMHIIEM
HX B BHJE JIOTHYeCKHX ypaBHeHHH. O6Go3HayeHHs: A — Ha-
XofsaluHecas B obaactH Gymywef nJaoTHHB; B — Bhicense-
Mble; C — nepemelilaemble.

Torpa sce Bo3MOXKHOCTH GYNyT:

"ABC't ABc'/ AbC'| Abc'/ aBC'/ aBc'/ abC'/ abe.
[MepBoe oGBsABICHHE TVIACHT:

BC = BCA.

OHo HCKRIOYaeT MATOe coueTaHHe, T. e. aBC
BTopoe oObsiB/eHHE TJAacCHT:

b=ba, c= cb.
OHO HCKJI0YaeT BTOpOe, TPeTbe, YeTBEPTOE H LIecToe coye-

TaHHus.

ChnenosaTte/ibHO, KaxJoe H3 3THX oﬁ—bﬂanennﬁ rJAAaCcHT
HeyTo Jipyroe. Kak ¢ mepBbIM, Tak H CO BTOPHIM 06bAAB/IEHH-
€M COBMECTHMBEI JIHIIL codetaHua ABC, abC w abc.

24, horvorpahua CTapHHHOTO 3aMKa
BBEILEM caepywouiie o003HaueHHS 0J1a Kj1acCcoB MecCT, ¢ KOTO-
PHIX BHAHLL:

P— pa3BaJjiHHBI 3aMKa,

J — nepeBbs;
I' —roctuuuna;
B — Bopora;

X — xoam.

Ycnosus 3afaun:

(1) Ar=Alp (ecnu BUAHBI AepeBbs H TOCTHHHIA, TO He
BHIHS! Pa3BaJIHHBI); :

(2) AB=/Bp (ecau BHAHH AepeBbfg H BOPOTa, TO He BHI-
HEl pa3BaJiHHbl);

(3) 20=20BpX (ecin He BHAHBI TOCTHHHIIA H [NEPEBbS, TO
BH/IHE BOPOTa M XOJM H He BHIHBl Pa3BaJHHLI, KOTOpHE
3aKPbl.l XOJIM).

Tak xak B 3afiaye cnpaniuBaeTcs O TAKHX (OTOrpadusx,

Ha KOTOPbIX BHAHH Pa3BajHHBEl, TO JOCTATOYHO HAMHCATb

pasJoXerde Kjaacca P W HccienoBaTh, KakKHe COUeTaHHS

yKa3aHHeleé TDH YCJIOBHS COXPaHAIT. Mbl HMeeM:
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P - PATrBX') PAIrBx} PATIeX'| PATex'| PeBX'/.

| Pl2Bx/ P26 X/ Plleex’)| POrBX'| POI'Bx’/ POI'e X'/,
"/ PAlsx’/ PdzBX'/ PdzBx'| Pd2eX '/ Pdzex.

IMocae noacraHoBok u3 ypaBHeHuft (1), (2) u (3) Hc-
KJIOYaloTCA COYETAHHA OT IEepPBOrO IO IIeCTOe BKJAIOUHTEb-

HO H OT TpHHaIlII.aTOI‘O N0 LIecTHajAllaToe BKJKYUTEJBHO.
OcTaloTca COYETAHHI:

PNzeX, P/leex, POr BX, POI'Bx, Pdl'seX, Pol'sx.

CnenoBaTe/bHO, HMeeTCs liecTh BHAOB ¢oTtorpadufi, Ha Ko-
TOPHIX BHAHH pa3BajHHbl. Cpeiu HHX ABa TaKHX BHAA, rle
BHIHEI 3aMOK H BODOTa, HO Ha HHX BHJIHA M TFOCTHHHIA.

_25. CoBaku necHuuero

O6o3naunM BpeMs TPEHHPOBKH KaxXAoi co0aKH Ha-
yanbHOH GYKBOM ee KJAHYKH, T. e. A, B, II, 1, P, T. Toraa
BpeMs MOCJAEROBaTEJNLHOr0 NPHCYTCTBHS M OTCYTCTBHA CO-
6aK MOXMHO 3alHCaTh TaK:

ABLPT, ABL[dpm, ABLOpT, abydpT, Abylpm,
aby/1Pm, abyJipm.

[MpeanosaraeMbIMH CHTYallHsIMH OTHOCHTEJNBHO HCUE3HOBe-
HHa Mmsca ABasioTca (cMm. 3agauy):

ABLJIPT, ABL[opT, a6yopT.
OueBHHO, HMEET MECTO
T = ABLJPT/ ABLopT | abuydpT.

Cutyauusi, Korjla OTCyTCTBOBana cofaka Pekc, 6bina Ta-
KoBa: .

Tp = ABLApT/ abydpT.

Kax BHAHO, eqHHCTBEeHHasi cobaKa, KOTopas OTCYTCTBO-
Bajia GoJiee NPOLOJKHTENbHO (B TeueHHe ABYX TPEHHPO-
BOK) mpu TpeHHpoBke TysHka M Koropasi Moria OHTb
BMHOBHOM, 370 JlpakoH, Tak Kak OTcyrcTBylomero Pekca
XKeHa JIECHHYErO BHJeJa TOHAIOUIMMCH 32 KOLIKOH.
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26. Kapra M poporM

OGosnavenuns: A —mpoesn ueped cenenue A; B — npo-
e3]l yepes cenende 5 u T. A. ‘
Yenosusa sanauu:

(1) Bz = AB'/ab, (2) A5 = ABs, (3) AB = ABe.

Pasnoxum AF TaK:

3 2 1 23
AB = ABBI'/ ABBe'/ ABsI"/ ABee,

rae Hajl COOTBETCTBYIOIIHMH COUETAHHAMH CHeNaHh YKa3a-
HHS Ha YpaBHEeHHS, KOTOPbIEe 3TH COYeTaHHA HCKJIIOYAIOT.
Hono6Ho s3TOMy HMeeM

1 1
ab = abBI'') aBBe'/ absl/ abee,

3HAUNUT, No AOpore, npoxoasmein yepes b, Ho He mpoxoxs-
el vepes A, MOXHO monacTh B ceqenbs B u I

OcranbHEIE BO3MOXKHOCTH NpOeXaTh, XOT Obl TpeMsd ce-
JIeHHSIMH, TAKOBHI:

ABBe, Absl’, A6BI.

OpgHako mepshle ABe HCKAIOYaloTcs ycaoBHeM (2) uan
e (3). Ocraercs emwe BO3MOXKHOCTL H36paThb Aopory de-
pes A, He npoxoaaiyio yepes b.

HTak, npu HaHHOM COCTOSIHHH IODOr He/ib3sl IpoexaTh
cpasy 4epes Bce HasBaHHble cejeHHA. MoxHo moceturh b,
B, I', munys npu 3tom A, unu xe nocetutb A, B, I', munys
b. Kapra roaubix aJsa npoesjia gopor MorJsa Obl, HanpHMep,
BHIIVIAZETh TaK, KaK YKa3aHO Ha pHc. 4.

A

Puc. 4
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27. fo6pocosecribie paboTHMKK

OG6osnaunm kaacch cooTBeTcTByOLUHX Jiofeil: L — KTO
6ul1 B 1exe; P — paboraiomux; O — OTBeTCTBEHHbIX.
Torna nepsoe BHICKashiBaHHWe 3aMHLIETCs TaK:

(1) L= 1po,

BTOPOe BHICKAa3HIBaHHE:
(2) Po=Poy.
Bce BosmoxHoCTH GyayT:

LPOy LiPoy LIpO'} LIpa{ 4PO't yPo'/ ypO'/ ypo.

Ycnoeue (1) uckawowaer coueranus L[Po, LpO, Lpo,
MeXAYy TeM Kak ychosue (2) uckiaioyaer coueraHue [[Po.
CaenoBaTe/lbHO, CMEICA YTBEDPXKAEHHH MEpPBOro M3 Apy3ed
HHOH, 4eM cMBICJ yTBepkKAeHHusa Broporo. Ilepsoe yTBepxae-
HHe 6oJiee TOUHO, TaK KAaK YTBePXKIEHHe BTOPOro He HCKJIO-
YyaeT MPHCYTCTBHUSA B lleXe JIMI, KOTOPHeE XOTS H He paboTa-
JIH, HO MOTJAH OBITh JHOGO OTBETCTBEHHBIMH, JHOO HEOTBET-
cTBeHHHIMH. UTo Xe Kacaercs TeX, KTO paGoTaJ BHe JaHHO-
ro nexa, To o6a npyra JOMycKalOT AJist HHX BCE OCTAIOLIHecs
BO3MOMHOCTH.

28. Coobwienne 0 nexkyumuu

O6o3nauenusn: X — xene3o B HameM opranusme, H —
BCTpeyalolieecss B He3sHAYHTENbHOM KoJauuectse, I1 — mofs
JepXuBaioulee MXKH3HB,

[Tepsoe yTBepxknenue:

) K= JXH, (2) X = XiI.
Bropoe yrBepxpeHue: '
3 JKH = XII.

Bce BO3MOXKHOCTH:
KHIT) JKHn | JKuIT | )Kun'f scHIT | seHn'/ oenlT [ senn.

Ycnosusi (1) m (2) HCKJIIOYAOT BTOPOE, TPeThe H UETBEp-
TOe co4YeTaHMs, MeXJy TeM Kak yciaoBHe (3) uckmiogaer
JHIHL BTOPOE H TPETbe COYETaAHHS.

CrnenoBaTenbHO, 3TH BHICKa3blBaHMS HMEIOT PasJIHYHBINA
CMBIC/, MPHYEM YTBepXkAeHHe (3) HOMycKaeT cyilecTBOBa-
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HHe B OpraHH3Me ejle3a, HMEIOIErocH B HeorDaHHYEHHOM
KOJIMYECTBE, HO He SBJSIOLIErocss HeOGXONMMBIM JJs MOA-
JepXaHUA XKHIHH.

29. ¥ tenesmsopa

[lpoMeXyTKH BpeMeHH, KOTAa JHIla, Ha3BaHHHe B 3afa-
ye, CMOTPAT TeJIeBHAeHHEe, 0603HaYHM HauaJbHHIMH OyKBaMH
ux umen: A, B, I', [, )K. Ycaopus safauu:

(1) A= AB, (@) dx =0, (3) BI'/ ez =0,

(4) Id/24=0, (5) XK= XKAL.
3anucs yenmoBuit (2) w (4) Moxer moKasaTbes UHTATENIO
HenpuBbiyHOfi. OnHako (2) HCKMOYaeT ciayyaid, KOrna HH
Hama, 4 )KeHs He cMOTpesH TeJleBH30p, a (4) HOKJIIOYaeT

cayuafi, kKorga cMorpen an6o onuH I'nie6, au6o oxna Jlama.
Bce BosMoxkHOCTH GYAYT:

3 3 3,45 2,3,4 4
ABT 1)K/ ABI [loc'| ABT3)K'/ ABIdxc') AB2J1)K /.
1 1 1,45 1,24 1,4 |
1 AelT K1 AT [inc'/ AeT 0K/, Ael0oc'/ A2 1K/,
3,6 3 4,5 2,4 4,5
‘1. aBUAJK/ aBellac| aBlro)K/ aBlox'| aBz0)X/,
5 4,5 2,4 45

1.a8l [1)K'[ asl' Ixc/ asl'0)K'/ asldoc’) aee])K/,

Han ka:kapiM HCKJAIOYEHHLIM COUeTaHHeM 3JeCh 3alHcaH

. HOMep TOrO ypaBHEeHHs HJIH TeX ypaBHeHMH, KOTOphle MPHBO-

AAT K er0 HOKJIOUeHHI0. EAMHCTBeHHOe coueTaHHe, KOTOpOe
He HCOKJIOYaeTcs oZHMM H3 ycaoBui#i (1) — (5), aBasercs,
cnepoBarensho, asl o,

Orser. I'neb u Jlala cMOTPAT MOCTOSAHHO, NpyrHe He
CMOTPAT. ”

30. BoeHHMH Gnor

O6osnauenus: B — poennnit; I — napoBo#i; K — Ko-
pabab anraufickoro ¢uiora; C — Haxoaamulics B CpenuseM-
HOM MoOpe.
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Yenosue 3ajayHd 3aIIUCHIBAETCA TakK:

BIIK = BKC '/ IIKc.
YMHuoxan obe uacT™y 3TOr0 paBeHCTBa Ha 8, NOJydyaeM
8BIIK = eéBKC [ sllKc, =
OTKYJa.
0=07, sllKc,
cieI0BaTeNBHO,
elIKC =0.

HeBoeHHble napoBeie Kopa6JaH aHraHfickoro ¢Jota sHe Cpe-
JM3eMHOT0 MOpPS He ¢yulecTByoT. OTCIOfa OTBET Ha NepBHIfi
BOMpOC: BCAKHA nMapoBofi Kopabab aHriHiicKoro ¢.ora BHe
CpeauseMHOro MOpsi SIBIAETCS BOGHHLIM KOpabieM.

2

4 5 ‘
"/ ABeloc’'/ AB20)K'/ AB20xc/.

1,4 1,5 1,2
‘1 Asa[lxc'| . As20)K'| Asedxc].

4 5 2
‘1.aBe[lxe’] aB2d K | aBedxc/ .
4 5 2

1 ase [l '/ as2d)K '/ aszdaxc.

Hanee nmeeM:
ellIK = alIKC"/ 8llKc,
HO, COraacHO mpeabIAyLIeMy,
el1K = elIKC'/ 0,

allk = BHKC,
T. e. aHrIHACKHe HEeBOeHHble MapoBHe KOPabau HaXonATCH
TOJILKO B CpeiH3eMHOM Mope.

HId

31. Kanuran u pynesoi

OGo3znayuM CcOOTBETCTBYIONIME Kaacchl (KOTOpHE MH [10-
HAMaeM KaK KJacchl TIpOMeXKYTKOB BPEMEHH): A — HaXoX-
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neHHe Ha cyaxe; B — mpucyrcrsue kKamuraHa; C — npHeyT-
cTBHe pyJaeBoro; X — NpHCYTCTBHe rpysa; Y -—— BHrpyska

rpysa.
B sanaue naHel yCJIOBHSA:

(1) BAXY =0, (2) XyeA = XycAb

H, KpOMe TOro, OueBHAHO, uMeeT MecTo (3) xY=0.

Hs (1) caenyer, uro BAX=BAXy, a cnenoBatenbHo, H
BAXc=BAXyc. Echu Mbl B TpaByio 4acCTb 3TONO YpaBHeHHS
NOACTABHM H3 ycaoBus (2), To noayuuM: BAXc=BAXycb=
=0, 1. e. BAXc=0; BAX=BAXC Kax nepsHii pe3y/abrar.
Pasnoxus cA no B, X, Y, nonyuum

cA=cABXY '/ ¢cABXy'} cABxY '/ ¢ABxy'/,
1cAbXY *) cAbXy '/ cAbxY '/ cAbxy.

ITepBoe coueranue uckmwouaercs 8 cuaay (1), Bropoe —B
cuay (2), Tperbe u cenbMoe — B caay (3). Takum ob6pasom,
noyiyuaeMm )

cA = cABxy'{ cAbXY '/ cAbXy '/ cAbxy

HJIH, HCIIO/Ib30BAaB NMPAaBHJO HCKJIIOUEHHOTO TPeThero, HMeeM:
¢A = cABxy’/ cAbX '/ cAby

KaK BTOpO# pe3yJsbTar. ]

Pynepofi HaxoIMTCs Ha CYAHEe TOJBKO TOMNA, Korja Ha
CydHe HaxOASTCA KamuTaH # npys. PyvieBoli He Haxoxunes Ha
CYVIHe, KOrja Ha HeM, XOTA H HaXOOHMTCS KallMTad, HO HeT
npysa, HjH KOTJla TaM HMeeTcs npys, HO HeT KalMTaHa, HJIH
JKe Korja TaM HeTr KanuraHa, ¥ CyJAHO He pasrpyxKaercs.

32. TpyAHsle AetH

O6osnavennsn: I — rpyauble netu; JI — JOrHYecKkH Mblc-
asmue auna; I7 —avna, npesupaemble HamH; K — mna,
CMOCOGHEIE CTIPABUTHCH C KPOKOIHIOM.

YcaoBus sanaun:

(1) IF'=Ta 2) K=Kn, (3)2=all.
ITopcrasasas us (3) B (1), nonyusaem:

(4) I'=TIall.

N




Us (2)‘ caenyer

(29 I=Ilk.
(dokasartenscmso: [I=1ITK'/ Ilx, 1o ecnn cioga TMOACTaBHM
us (2), To noayuum: I=I1Kn'/Mx=0/ Mk = Ix.)
Ha (2’) nogcraeuMm B (4), uTo Haer:

(5) I = Tallk.
Bwmecro 4/T noacraBuM H3 (3), H NOAYYHM:
(6) =T,

HaKoHel, BMecTOo ['4 noactasuM H3 (1), H nOAyuyHM:
) =Tk,

yTO SBJSETCA Tpe6YyeMHIM De3yJbTaToM.
33. Puifnt

O6osnavenye knaoccos: A — akyanl; B —He comHesao-
IHec! B CBOEM BOOpYXKeHHH; P — puiGn; K — ymelourue
TaHUEBaTh Kalpuib; C — 3aClIyXHBAIOLUHe COCTpajaHHA;
3 —muMelomye XoTa 66 TpH psifa 3y6oB; JI — sackosble K
neraM; T — TaxKenHe.

3annack ycnoBHiL

D) A = AB, (2) Px= PxC, (3) Pa=Pas, (4) Pa=Pax
(5) PT = PTk, (6) PA= PAc.

Kak u B mpeasiaymeM mpuMepe, Mbl MOIVIH Gul TpeGye-
Mbulfi BuBoa PT'=PTJI noayuuth myTeM mOCIeJ0BATENbHBIX
NMOACTaHOBOK M3 ycjaosufi (1—6), uto npepocTaBuM CAeaaTh
ynTaTenio. 34ech Ke Mbl NPHMEHHM APYrofi cnocob MexadH-
yeckoro Xapakrepa. Pasnoxum kaace PT, o koTopoM roso-
putcs B BBIBOAE, o A, B, K, C, 3, JI. [lonyyum 64 couera-
?i{iﬁ n)s KOTOPBIX HEKOTOPble HCKJIOYAIOTCS B CHAY YCJIOBHH

5,6 5,6 3,5 3,5
PT=PTABKC3J1'/PTABKC34'{ PTABKC3J/'{ PTABKC3x/,

5 5 3,5 3,5
[ PTABKc3J1 /. PTABKc34"{_PTABKcsJl'| PT ABKcsa'l

6 6 3 3
IPTABxC3JT/, PTABxC3xa '/ PTABxC3Jl1 '/ PTABkC3a’/

6 3. Konsman, O. 3mx ) . _ 81
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2 R 2,3 2,3
| .PTABxc3J1'| PTABkc3a’/ PTABkces/l '/ PTABkcar’},

1,5,6 1,5,6 1,6 1,5
"/ PT AsKC3J1'/ PTAsKC34'/ PTA8KC3sJ1'/ PTAsKC3a'/,

1,6 1,5 1,5 1,5
'/ .PTAsKc3J1°/ PTAsKc3a '/ PTAsKcaJl'[ PTAsKcaa'/,

1,6 1,6 1 1
"/ PTAsxC3J1 "/ PT AsxC3a "} PTAsxC3Jl’/ PTAsxC3a/,

1,2 1,2 1,2 1,2 -
"/ PTAskc32°| PTAskc3a’| PTAsxca/l'| PTAsxcaa’/

5,6 4,5,6 3,5 3,4,5
'/ PTaBKC3J1°) PTaBKC34'/ PTaBKC3Jl'/ PTaBKCsa'/.

5 4,5 3,5 3,4,5
° /. PTaBKc3J1'/ PTaBKc3a") PTaBKca/l'| PTaBKcan '/,

6 4,6 3 3,4
/. PTaBxC3J1 /' PTaBkC3a'/ PTaBkC3Jl"/. PTaBkC3a'/.

2 2,4 3 3,4
'/, PTaBkc3J1°/ PTaBkc3a'/, PTaBre3/l'/ PTaBkeas '/

5,6 4,5,6 5 4,5
) PTasKC3J1 "/ PTasKC34'/ PTasKCsJl'/ PTasKCsa'/,

5 4,5 5 4,5
1. PTasKc3J1'/ PTasKc34') PTasKesJl'/,  PTasKcsa'/,

6 4,6 4
"] PTaskC3J1°/ PTasxC3x2"/, PTasxC3Jl’/ PTaexC3a '/,

~3 2,4 2 2,4
"/ PTaskc3J1°/ PTasxkc3a’/ PTaskca/l'/ PTasxcaa.
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Hap xaxXabiM HCKJIIOUEHHEM COYETAHHEM HAIMHCAHHL HO-
Mepa yeaosui (1) — (6), uckmoyaouux ero. Ea1uacTBeHASIM
coyeTaHHeM, KOTOpPOe He HCKJIYaercs HH OAHMM H3 3THX
yenoBuft, asaserca PTaskC3Jl, a.n03TOMy Mbl HMeeM: %

i PT=PTasxCaJl.

dro ypaBHeHHe VJAOBJeTBOpseT TpeGOBaHHAM BLIBOAA, a
HMEHHO: TAXeJble PBIObl JacKOBBH K AETHAM, #, KDOME TOro,
OHO YKa3blBaeT, YTO TaKHe PbIGH HMeIOT cleAYIouiie cBoHCT-
Ba: 3TO He aKyJ/bl, OHH He COMHEBAlOTCs B CBOEM Boopy}xe-
HHH, He YMelOT TaHUeBaTb KaJpH/b, JOCTOHHBI COCTPaAaHHA
H He HMeIOT Xors Obl Tpex psaaos 3y6oB. Tak Kak HHKaKax
TAXEeJbIX pPHO, KOTOphle He HMeJNH Obl 3THX CBOWCTB, He CY-
LIeCTBYET, HALI BLIBOJ COBNAalaeT c TeM, KOTOPbIH yKa3aH B
3ajaue.
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6. 3AJAMM C TEXHMHMECKMM COJAEPYXAHMEM

34, LisetHbie (haamKM

Beenem o6osnayenus: A — kjacc NPOMeXYTKOB BpeMe-
HH, KOrfla BHJEH KpacHblfi (axkoK; B — kiacc nmpoMexyr-
KOB BpeMeHH, KOrja BHAeH »xeaTbli ¢daaxok; C —Kaacc
NPOMEXYTKOB BpeMeHH, KOTJla BHAeH 3eJeHbid (/aakKoK;
D — gnaoc mpoMexXyTKOB BpeMeHH, KOTa BHAeH CHHHA ¢iia-

KOK.
Tak Kak 370 He Befler K NMyTaHHLE, 0603HAUHM TEMH Xe

6ykBaMH H caMH GJIaxKH.
Ycnosua sanaun:

(1) A= ABC’/ AcD, (2) a =abCD.

Bce BO3MOMHOCTH TaKOBHI: N
ABCD’/ ABCd’{ ABcD'{ ABcd'/.
1 AbCD7 AbCd'f AbeD'/ Abed'/,
aBCD'/.aBCd’ aBeD'/ aBed'],
1.abCD'{ abCd'{ abeD’/ abed.

VYpaBHenne (1) Hck/AOyaeTr yeTBepTOe, MATOE, LIECToe H
BOCBMOe codeTaHMd, a ypaBHeHHe (2) HCKIKYaeT NeBSTOE,
HecsiToe, OMHHHAALATOe, ABEHANLATO., YeTHPHAALaTOo., NAT-
HajauaToe H LecTHajaluaToe COUEeTaHHA. CJIEJ].OBBTEJIBHO, oC-

TalTCca

ABCD, ABCd, ABcD, AbcD, abcD.
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Tlo nocaenuum ABYM COYETAHHSM MOXKHO 3aKJIIOUHUTh, 4TO
KpacHbIH, XeJAThll U 3ejeHBI (JIaXKKH HaXOAATCA Ha ILIec-
Tax, MOCTaBAGHHBIX B TOYKaX, JeXallux Ha ONHOH TPAMOH.
B camoMm fesie, 1160 BHAeH JHIb Gaaxok A, Toria kak B u
C 3aKphITH, 1160 BHAeH auiib Guaxok C, a A u B 3akpHTHI.
Ho touka, B KOTOpO# mocTaB/eH IIECT ¢ CHHHM (JIaKKOM,
He JIeXKHT Ha 9TO#l MpAMON, Tak Kak B 060X ciaydaax D sn-
ned. Cpenu mect, ¢ Kotopbix Buaubl 4, B, C, umeercs u Ta-
Koe, rae C sakpriBaer D (cM. Bropoe coueTanue), B 3akphl-
BaeT D u A sakpuiBaer D. Cpellu MecT, C KOTOPHIX BHAHH A H
B, uMeercs u taxoe, rje D zaxpwiBaer C (cM. TpeTbe cove-
taHue). KpoMe TOTO, CyLleCTBYeT NiPOH3BOJLHO MHOrO MECT,
Oﬂ%ﬂa BHIHB BCe GUIaXKH (CM. mepBOe COUETaHHE).

epTexk (urypel, o6pa3oBaHHON TOUKAMH, B KOTOPHIX
NOCTaBJIeHB IIeCTHl ¢ (JaKKaMM, NPHMEPHO CHeLYIOLLHH:

ABCd

Puc. 5
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35. YernipexrpaHias npMama

Eciu HasBaTb K/Jacchl NPOMEXYTKOB BpeMeHH, KOrAa
BUAHE rpanu A, B, B, I', TeMu xKe GYKBaMH, TO MOXKHO YCJIO-
BH 3ajayM 3alHcaTb TaK:

(1) ABI = ABsl', (2) B = Babe, (3) BI" = ABT.

H3 mosHoro HaGopa BO3MOMHOCTEH («MOJIHBIA JOTHYE-
CckHil andaBHT» 3anauH)

ABBI"/:AEBe'/ AbeI"} ABez’/ AGBI"'/ A6Be} A6el" | AGez'/
1 aBBI' aBBz/ abel"/ abez'[ a6Be '/ a6BI"/ _aﬁel"‘/_abee

BHAHO, 4TO ycaoBHe (1) HCKalOYaer mepBoe coueTaHue, yc/o-
BHe (2) HOKJIOYaeT BTOpOE, MATOE, LIecToe, AEBATOe, Hecs-
TOe W TPHHAJALATOE COYeTaHHs, a ycjaoBHe (3) HCKJIOYaer
OIHHHALIIaTOE COUeTaHHe.

Pewenuio ynosnerBopsieT ciegyiomas Tpanemus:

B

Puc. 6

HHTepecHO HCTONKOBAaHHE TEX COYETAHHil, B KOTOPHX
BCTpeyaercs JHLIb OJHH CHMBOJ I'paHu (OCTa/bHble He BHI-
HBl); 3T0 coueTanusn: A6ee, abse, a6bz u absrl’, oun ocyiue-
CTBJISIIOTCS! IPH CPABHHTEJbHO GOMBLIIOM NPHGJIHIKEHHH FJa-
3a K 3TOH IpaHH, KOTJa OCTa/IbHble FPaHH YK€ HE BHIHBL
06 31HX BuAax B 3aflaue HE FOBOPHTCH.

36. Puivar M KHonKa

O6o3nauennn: H— uckpeHHe B TPeibIAYLHIYI0 MHHYTY;
Hy— uckpenne B caepyollyio MHHYTY; B,—BHGpauns B
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npeibiAyILYI0 MHHYTY; Bo— BHOpaUHA B CIeNYIOWYI0 MHHY-
Ty; P — pbiyar pxJjioden; K — KHOITKa HaXara. .

Bce 3T0 KJ1acChl IPOMEXYTKOB BPEMEHH, B KOTOPHIX YTO-
TO OCYILECTBJISIETCH, MEXJY TeM KaK COOTBETCTBYIOLLHE HM
uy, U, 81, 82, p, K—3TO KJAaCChl MPOMEXYTKOB BpeMeHH,
KOT/la U4TO-TO He OCYLUEeCTB/IfAETCH.

Yecnosua samaum:

() wp=B,B,/8:8; -
(2) FB,=as,,
(3) Pes, = B,;

(4) K= H,B,/ us,; .
(B) k= Hyey/ w8,

TpebGyemoe coctosinue: B H 8zus.
Jro BHpaxeHHe pa3noxuM no P u K, monyuas

B, H,84y = By H,8,u,PK’/ B, H,8,,PK'[ B H6,1,pK/.
* /. B 8,u,pk.

YcnoBus (1) u (3) Henb3s HCMOMB30BATH A/ MOACTAHOB-
KH, TaK KaK HH JIeBble, HH NpaBble YacTH STHX YCJIOBHHA B Ha-
IIHX coueTaHUAX He Bcrpeyalorcd. [Toacranoskoit (2) uckiio-
YalTCA TPeThbe H YETBePTOe COYeTaHMd, MOICTAHOBKOR (4)
MCKJIIOUaeTcsl TepBO€ cOueTaHHe, noacTaHoBKo#l (5) He
HCKJ/IIOYaeTCs BTOpPOE couerande, eIMHCTBEHHO OHO COXpaHA-
eTcsl.

OrTBert:

31H132u2=311’f132#2p’€,

T. €. polyar Heo6XoauMO HaXXaTb, a KHONKY — He Hazo.

37. YpasHeuns ans Gyxs

3ano/iHUM 1aXMAaTHYIO HOCKY COYETAHHSIMH BhIPaXKSHHRA
A, B, B, T, I, E v uX OTpHLaHHHA:
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abezde’/ absedE'/ abselle/ abez[lE/ abel'de]

'/, abBede'/ abB2DE |, abBz/le/,a6Be I’/ abBlde/
/.absz2de | abe2dE/ abez/le/ abeellE/ abslde/
'/ aBBade’/ aBB2JE '/, aBBalle/ aBBeJIE'| aBBId¢/
"/, Abs2de'| AGo2DE'| Absz]le | AbeelIE | AGsl'0e/

1, A6B2de | A6B2DE'/ A6Bzlle/, AGB2IIE '/ AGBIde /
/. ABs2de | ABs20E /. ABe2dE | ABeedE'| ABel'de.

‘) ABBede’| ABB2OE| ABBe/le/ ABBeJIE' ABBId¢)

IMopuepkHyThle coyeranus oGpasyiorT ¢opmy OGyksn B.
Uro6bl 3TH MOJAA OCTa/JHCh, HEOOXOLHMO HOKJIOYHUTL BCe
OCTaJIbHEIE NMPH NTOMOLIH JIOPHYECKHX ypaBHEHHM#H, a HMeHHO:

(1) abe=absz. 310 ypaBHeHHe HCKJIIOYAET NOCASNHHE -~
YyeTHIPE COYETaHHS NepPBOH CTPOKH, COXPaHss NepBhie YeThIpe;

(2) a6B=ab6Bzde'/.a6Bl'de, wnn ab6B=ab6Bde. 3Bro
ypaBHEHHE . HCKJ/II0YaeT BO BTopoﬁ CTPOKe Bce COYeTaHHH,
KpOMe NMepBOro H NATOro.

(3) abs=abszde’/ absl'de, nnu abe=absde;

(4) abB=abBe;

(5) Ab6s=A6s20e/ Absl'de, unu Abe=Abgade;

(6) A6B=A6Bzde’/ A6BI'de, unm A6B=A6B0de;

(7) ABs=Abse;

(8) ABB=0.

ITH BOCeMb ypaBHeHHH BnoJHe onpenensior dbopmy Gyk-
Bbl B. UHTaTe/ b CaM CMOXET COCTaBHTb YPaBHEHUS, onpene-
asowmue popmy 6yxs M, T u mpyrux. -

3amaua, KOTOPYIO MBI 3iech PeLIHJIH, He mPOCT) 3aﬁaaa
ITpencraBHM cefe 3KpaH TeleBH30pa, UMelomu# 64 moas,
KOTopble MOTYT OBITL 3aHATH 6eJblM HJH YEPHBIM IIBETOM.
Ecnn 6b1 Ha skpaHe JOJXKHB GBHUIH MOSBAATBCA GYKBH, TO
nporpamMMa JOJIKHa COfepxKaThb NPeANHCaHHE, KaKUM LBe-
TOM Kakoe 1oJie 3aHfTh, a 9TO clenajd GH BO3MOXKHHIM Kak
pas HalllH JIOTHYecKHe ypaBHeHHs. [Ipu yBesHYeHHH 4MCIa
nonefi (mampumep, aaa 1024 mnoJselr monajgoGunock 6wl 10
ypaBHeHHA) MOXHO GbIO GH He TOJBKO M30GPasUTH CaMbe
pasnwuHble QHIYpH, HO H €O3J1aTh HJJIO3HIO JBHMEHHS, Te-
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"/ abeI'OE’| abel'fle'/ a6’ IE'/,

1.a6BIOE/ a6BT fe/ a6BI IE/, : -
| aBel'dE'{ aBeI'dE'| aBel' [IE).

'/ aBBI'OE'/ BBl le/ aBBIIIE]

1 AGeI'E'| A6sI'lle/ ABel' [IE/.

'/ AGBFOE') AGBIJlé'/ AGBI'IE/

) ABsT'OE'1 ABeI lle'/ ABsI' JIE'/.

1 ABBI'OE'/ ABBI'lle/ ABBT JIE

pexona oAHHX uryp B apyrue. [lonoO6HHA MeTOA HCIONb3Y-
I0T ANA CBETALIHXCA HaANuced.

38. CurHanbHas ycraHoOBKa

" O603HaynM: KJaacc NPOMEXYTKOB BPeMEHH, Korja roput
KpacHH cBeT — A; KOTI3 ropuT seneHuifi cBer — B; Koria
ropHT XKenTolfl cBer — C. HabmonaeMble coueTaHus:

(1) ABC, (2) AbC, (3) aBC, (4) aBc, (5) abC.
CaenoBaTenbHO, MOXHO HAamHCATh
A= ABC'} AbC, T. e. A= AC;

a =aBC'/aBc/abC, 1. e. a=a(B/C).

Hrax, 3JleKTpH‘IECKaH CETb B YCTAHOBKE HOJIKHa HMEeTb
cJedYIOllHe 1Ba CBOHCTBA: KOHTAKT, BK/IOYAKUIHA KPacHHEIH
CBET, BKJIOYaeT OLHOBPEMEHHO M MKEeJTHIfi CBeT, NpHYeM 3e-
JIeHHIHl €BET MOXKET, HO He 0643aTeJbHO A0MKeH roperhb. Kon-
TaKT, BLIKJIIOYAIOWHH KPaCHBA OBET, BKAYAET OQHOBPEMeH-
HO XeJTHH HJIH 3eJIeHbIA.

M3 naHHBIX cOYETaHHH MOXKHO BHIBECTH 3aKOHOMEDHOCTH
CeTH B YCTAHOBKe H IOJs5 NPYruX CHrHaJoB. -

Taxk, ana B:

B = BAC'/ BaC'/ Bac, T. e. B= BC'/ Ba= B(C'/a);
b=DbAC/baC; T1. e. b=bC.

Nana C:
C = CAB'/CAb{CaB’/ Cab;
¢ = caB.
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HcTosKoBaHHe 3THX ypaBHeHuli Takoe XKe, Kak # 1as A.
Hanpumep, nocrennue Asa YpaBHEHHS [OKa3bIBAIOT, YTO
MeJTHIH CBET MOXET ropeTb Kak C ABYMS OCTaJbHbIMHA BMe-
CTe, TaK H C KaX/biM B OTAeJbHOCTH, W OAuH. Ecan xeu-
TBHIH CBET He FOPHT, AOJXKEH TOpeThb 3eJIeHbIf.

39. Cemachopsl M cTpenku

OGcyxaeHHe BO3MOXHBIX 06CTOSTENABCTB. -

Cemadop I'y He MoxKeT mOKaspBaTh «OBOOOLEH», KOTIa
noJoxenHe By naBasio 6bl BO3MOXHOCTb Bbe3Aa Ha BETKY b.
Ho on Takxke He MOXeT MoKasbiBaTh «CBoGOAEH», Korga B
JaBaJio Gbl BO3MOXKHOCTb Bbe3fia Ha B. Cemadopu Iy u Iy
He MOTYT OJHOBPEMEHHO MOKa3blBaTh «CBOGONEH», 4TO OYe-
BHIHO caMo coGoi. Cemacdop Iy He MOXKeT MOKa3LIBaTh «CBO-
GoleH», kKorja mosoxKeHue B paBano 6B BO3MOXHOCTH ABH-
»KeHud no A.

- OGo3nauenns: M — kiacc IpOMeXyTKOB BPeMEHH, KOTa
I’y nperpaxnaer moctyn kK Betke B; H — xnacc npomexyrt-
KOB BpeMeHH, Korla [y nperpaxaaer AocTyn K Betke b; [T —
KJacc NMPOMEXYTKOB BpeMeHH, KOrJla noJjioenne By genaer
BO3MOXKHBIM JBHXKeHne no A; P — Knacc npoMe:KyTKos Bpe-
MenH, Korja By menaer BO3MOXHBIM ABHKeHHe mo A,

Has I'y monyuaem, nytem pasnoxenus, yc/JAOBHe AJAdA MO-
JIOXEHHH «CBOGOLEH» H «CTOM»:
3 3 1
M= uHIIP| mHIp | mHnP'| mHnp/
1 1 1
[ MHITP'| mullp'| munP’[ munp.

Han COOTBETCTBYIOIHMH COYETAHHAMHU YKa3aHbl YpaBHe-
HHUfA, HCKJIOUAIOlMe 3TH couyeTaHUs. DTH YpaBHeHHA, BbIpa-
J)alolliHe yC/IOBHSA, KOTOPble Mbl BbICKa3aJ/H TIPH 06'(?y)KlIEHi'lH
BO3MOXHBIX 06CTOﬂTEJ1bCTB, Tnacsar:

(1) mn=0, (2) #l1=0, (3) mp=0, (4) mun=0.
Taxum o6pazom, HMeeM
M= MHIIP'| mHnP = mHP.
AnasoruuHo mosyuum ana M:
M=MHIIP ) MHIIp'{ MHnP'/ MHnp'/,
'/_MHH2P'/ _MH[? P/ MunP’j Munp, -

a nocsie ynpowenus M=MHA ' MHn,
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Has I'; nonyynM aHaJOrHUHO
2 2
H = HMIIP'} uMI1p] HMnP'| HMnp|
1 1 1 1
Y HMIIP| nmlIp | wmnP’| Hmnp;

OTKYJia H “—‘-‘HMnP'/_Han = HMn;

H = HMITP'/ HMI1p) HMnP'/ HMnp/

3 1 3
(HnllIP | Hullp/ HunP'/ Hmnp,

a caegosarenbHo, H = HM'/ HulIP.

M3 yenosnit (1) — (4) nonyuum takKe ypaBHeHHs!, Xapak-
TEPH3YIOLIHe NesiTeNIbHOCTh YCTPOHCTB, NMPHBOAAIMX B Ned-
crBue cemaopul 'y, I's u crpeaxu B;, Bs. Hanpumep, H3
ypasuenus (1): ma [ Mn=0.Mn, a nostomy n=MH; aHa-
JoruyHo u3 (3): p=Mp; us (4): n=Mn, takxke us (l):
Muc /. mH=0"/.mH, a nostomy m=mH u 1. 1.

COBOKYIIHOCTb 3THX YCJIOBHH JaeT BO3MOXHOCTb CIPOCK-
THPOBAThb IEKTPHUECKYIO CeTh, KOTOPas OCYILECTBJSET Tpe-
6yemoe ¢pyHkuuonuposanue I'y, 'y, By, B,.

40. Tpu MmawmHbl. Mepasiéi BapMaHT

a) 1. PaGorawomyw yacth Maumabl A o6o3nayum A, aHa-
Joruuo W y b w B. Torza ycnoBuA 3amuIIyTCs Tak:

(1) A=AB, (2) B=BB.

Has a:
a = abB'/ abe/ a6B’/ abs.

Bropoe coueranue wckaouaercs ycnosHeM (2). Ho us
Tpe6oBaHHs, NpelbABIAEMOro arperaty, BhITeKaeT, HTO
aB=0, a no3TOMy 0TNAafaiOT H NEepPBOE, H TPEThE COYETAHHS,
ocraercs a=abs. M3 aB=0 caenyer, uto B=AB — 1perse
ycaosue, koropoe BMecte ¢ (1) u (2) onpenensier coBMmect-
HYI0 paboTy Tpex MalLlHH.

a) 2. DTy XKe 3a7auy MOXKHO PELIHTh NMPH MOMOILH JOTH-
KH BHICKa3bBaHHH. BeickaseiBanne «Mamuna A (cefiuac)
paboraer» 0603HaYuM uepe3 A, W aHaJOrHyHO aas 5 u B.
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CocraBuM TabiHuy BCeX BO3MOMKHEIX COUETaHUH 3HaueHHA
HCTHHHOCTH BbICKaswiBauuii A, B, B:

A

-]
>

COCOR -
COmmOOR
R ORO~OM

Yenosue (1) moxHo sanmucaTh Tak:
(1’) A&B ycaoBHe (2) kak (2') B&B

B Taﬁnnue MH JOJIKHBI, CJIel0BaTe/JbHO, BLIUEPDKHYTDL Te
COYETaHus! 3HaUyeHHuH, KOTOpble OTBEYaloT BHPAXCHHSM, Ha-
XOAAILIMMCSA NOJ rJaBHbIM 3HakoM oTpHuauus B (17) u (27).
3HauHuT, MBI BbIYEPKUBAEM TPEThbI0 H UYETBEPTYIO CTPOKH (yc-
J0BHe (1'}) u BTOpPYIO W wecTyio (ycaosHe (27)). Ycnoshue:
KOTla oTKasbiBaeT MalllHHa A, He paGoTaer H MaluuHa B, BbI-
pa3HM TeM, YTO BHUEDKHEM CTPOKH MATYIO H celbMylo. Ta-
KMM 06pas3oM, mpelbiayias TabuHila cBesach K JABYM CTpO-
KaMm:

A B B
1 1 1
0 0 0

O1crona sCHO, UTO MALIHHH AOJKHBI GHITH YCTPOGHH Tak,
uyro6Hl JEOO BCce BMecTe paboraniu, nubo Bce BMecTe He pa-

Gotaau. Jlerko yGeauMcs, 4TO 3TOT pe3yJbTaT COBNAajfaeT ¢  #

TeM, K KOTOPOMY MH NpHLLTH, IPUMEHHB JIOTHKY K/IaCCOB.
6) 3mxech, KaK H B a):

a = abB'/ abs'| abB'/ abs,

NPHYEM BTOPOE coYeTaHHe HOKJIIOUeHO ycnopHeM (2). Urobu

mamuHa B morna paGoTath M Toria, Korlda MaliuHa A He

paGoTaer, LO/MXKHO 6bITb ab6s=0.
Torza:

a68’/ a6B = a6B, a6 = a6B.
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i
Bcerna, korga o6e Maumnsl A u B onHOBpeMeHHO ne pa-
6oraioT, pabotaer MamuHa B. Mainuna B moxer paborarb
BMecTe ¢ b5, Ho MamHHa b omHa pa6oTaTh He MOXKET.
M3 scero paccyxieHus clenyer, uto aas B:
B=ABB/abB'/abB,
3HAYMUT
B = ABB’/ aB.
K ToMy Xe pesyJbTaTy MOXKHO MPUATH TIPH MOMOILH JIO-
FHKH BbiCKa3hlBaHHH, KaK MMOKas3aHo B a) 2.

41. Tpu mawmHsl. Bropok sapuant

O6o3nauenusn: A — fearenbHocts Mamuan A; B — nes-
TeJIbHOCTh MallHHB B,
CumBoNMyeckasi sanuch ycaoBuii: sapaun: Abs, abB,
A6B (camas ofimas q)opMa.uuaauﬂﬁ)
W3 pmaHHBIX YC/MOBHI BHITeKaer AAs AedATesqbHOCTH A
yc/I0BHE:
(1) A= Abe’/ A6B,
ans GesmeaTensHocTH a=abB.
» Pasnraras xnacc B no A u B, nonyuaem
B = ABB} A6B'[aBB’/ abB,

rae ycaoBue (1) uckaiouaer mepsoe, a ycaoBue (2) — mo-
ciefHee coueTaHHe; TakKMM o6pa3oM, ocTaercs

B =A6B’/ aBB.
AnanorudHo
6 = ABe’/ AGé'| abé'| abe,
rae (1) uwokaloyaer B*no‘foe a (2) —Tpe'rbe H UeTBepTOE CO-

uyeTaHHs, OCTaeTca 8
Hakounermn,

B = ABB') ABe'/ abB'/ abs,
rae¢ (1) umckmiouaer nmepsoe, a (2) — ueTBepTOe COUETaHUA,
6 = A6B/ A6e'[ abe’/ abes,

.rae (1) mckmodaer BTOpoe, a (2) — TpeThe H 4eTBEpPTOE CO-
YeTaHHs.

Mammna B paGoTaeT, cieloBaTeNbHO, Beeraa TOAbKO €
OIHOI1 M3 OCTANbHBIX MalluH M He pabotaer, korna A u B
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paGoraior. BoaMoxnoctb ABB ucknioueHa, H HH OAHA Ma-
IMHa He paboTaer onHa.

42, NMpoH3BOACTEO M HKOHTPONL Kayecrasa

OGosHauenns: A — knacc xopowo o6paGOTaHHbIX BHH-
T0B; 5 — Knacc BHHTOB H3 XOpOLIEro MarepHaia.
CoOBOKYMHOCTb BCEX BO3MOXKHOCTEH:

AE'/ A6’/ aF'| ab.

B nepsom cayuae, mpHBe@HHOM B 3ajauye,
A6 =0 u ab=0.

Torna:

(1) A6/ AB =0/ AB, 1. e. A= AB,

(2) a5/ AB =0} AB, 1. e. b= AB.
W3 coBmecTHOrO paccmoTpeHHs ypasHewu#r (1) u (2) moay-
yaem: A=D5, a Takke a=0

Knace BuHTOB Xopomo 06paGoTaHHBIX, TOXKAECTBEH C
KJa0COM BHHTOB, H3NOTOB/JEHHLIX H3 XOpOLIero MarepHana.
AproMar, XOTAl #H LONYCKaJs Gbl NPOH3BOLCTBO BHHTOB H3 IJIO-
XOr0 MaTepHaJa, HO OHH ofpaboTaHbl OblIn 6bl ma0x0. Ta-,
KOH aBTrOMar Gbla Gbl JOBOJBHO XOPOIUO YCTPOeH, Tak Kak
CH M coprupoBan Gbl MaTtepHan: Opak mnoaydaaca O6bl
TOJBKO H3 MJIOXOM0 MaTepHaJsa.

Bo sTopoM ciyuae mbl mmeeM auiip A6=0, a no3TOMY
moxeT ObiTh Takke: A=AD.

‘Bce xopomo o6paGoTaHHble BHHTHI OBIIH H3 XOPOILIEro
MaTepHaja, HO aBTOMaT AOMYycKasa OBl TaKXe MPOH3BOACTBO
BHHTOB M/IOX0 O06pafoTaHHbIX, HO CIEJaHHBIX H3 XCpOIIero
MaTepHaJsa, a cJeloBaTeNbHO, pacToyaa Gbl MaTepHal.

43. NpoH3soACTBEHHAR NWMHMA

Xopowylo paGoTy MalIHH (KaK KJAacChl COOTBETCTBYIO-
IUUX TIPOMEXKYTKOB BpeMeHH) O0GO3HauHM nocne;xosaTeano
uepes A, B, C, D, E. Ycnosus 3ajauu:.

A=AB; B=BC; C=CD; D= DE.

[NpensapurensHo NOKaxKeM BONOMOraTesbLHOe npelmoxce-
HHE 0 ToM, uTo H3 X=XY caenyer, uto y=yx.
JokKaszaTeabCcTBO.
Hwmeer mecto y=yX'/ yx. [oacrasass smecto X=XY, nony-
uim y=yXY/yx=07/yx, 1. e. y= yx.
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PasGepem 1enepb cayuafi 1, T. e. oTKa3 Mautuup D,
T. e. Koryia uMeeM d, #iH ke, nockoabKy C=CD, to, coraac-
HO BCIIOMOTAaTEJBHOMY TPedJOXKeHHIO, HMeeT MEeCcTo TaKikKe
d=dc, T. e. 0TKa3 yeTBepTOH MaUIHHB CONPOBOMKAAETCH OT-
KaszoM Tperthell Mawnne. Ho Tak kak nanee B=BC, 1o u
c¢=cb, ananoruano moayuaem b=ba. lNoacranoskoh B d=dc
BMecto ¢=cb nonyuyum: d=dcbh, a noncTaHOBKOH clofa BMec-
10 b=ba nonyunm d=dbca. Unaue ropops, oTKa3 uerBeproi
MaIlHHBl COTPOBOXKIAETCH OTKAa30M TpeTbeil, BTOPOil U mep-
BOH MalllHH.

Amnanornuno, paséop cayuas 2 nokasbiBaer, UTo OTKas3
nocsaefHell MallHHH COMPOBOXKAAETCA OTKAa30M BCEX OCTallb-
HbIX, a pa3bop cayyas 3,—4TO OTKa3 BTOPOH MAaIIHHBI
CONMPOBOXKAaeTCA 0TKa30M MepBOi.

B cnyuae 4, ecsin oTKaXKeT mepsas MallkHa, 1o ai06as
noCc/enylolas MOXer Xopolo pa6oTaTh. ¥Yke Aas BTOPOH
Mamunn B=BA/ Ba, 1. e. NeiTeIbHOCTb BTOPON MAIIHHbI
BO3MOXKHa KaK MPH AeATeJbHOCTH NepBoi, TaK ¥ MpH ee 6es-
IeATeNbHOCTH,

44. Nepepava coobuieHmi

M3 ycnoBuii 3agaun BHITeKaer, 4To HONOMYCTHMBIMH, T. €.
HeHaeXXHBbIMH, IBJFIOTCS BCe cOUeTaHUs GYKB, cOAEpKalllue
coueranuna BDe, CDe, ABDE, ACDE. Orciona cienyiot yc-
JIOBHS:

(1) BDe =0, (2) CDe =0, (3) ABDE =0,

(4) ACDE = 0.

CorniacHo MpaBHAY HCKJTIOYEHHONO TPETHero, PasaoKHM

JieBble YacTH 3THX YPAaBHEHHH (10 OTCYTCTBYIOUHM B HHX
Gyksam (Hampumep, nepsoe no A u C) u nonyynm:

(1) BDeAC’/ BDeAc'[ BDeaC'/ BDeac = 0,

29 CDeAB'/QDeAb‘/_CDeaB'/_CDeab =0;

(3") ABCDE’/ ABcDE = 0,

(4") ABCDE'/ AbCDE = 0.

ﬂ-ONl"-IEClKaH CYyMMa KJ20COB, HaNMUCaHHBIX B JE&BHX 4Yac-
TAX MOCHAEIHHX YeThipeXx ypaBHeHHH, MoKeT GbiThb TYCTOM
TOJIbKO Ttorpa, Korjaa mycT 'Ka)KJ],bll’I H3 cJaraeMblxX KJacCcOB.
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Orciona BHTEKaeT, 4ro c.10Ba, KOTOpLle Halo HCK/AIOYHTDH H3
nepefayH. CJaenylOLIHe:

ABCDx, ABxDx, xBCDx, xBxDx w3 (1'),
ABCDx, AxCDx, xBCDx, xxCDx » (2'),
ABCDE, ABxDE » (3),
ABCDE, AxCDE » (4).

Cpenun stux 12 cnos Tpu croBa NOBTOPSIOTCs ABaXAHl,
@ NMO3TOMY HCKJIOYHTH HYXHO JIHIIb [eBAThH CJIOB, a IMEHHO:
ABCDx, ABxDx, xBCDx, xBxDx, AxCDx, xxCDx,
ABCDE, ABxDE, AxCDE.

Bcex BO3MOKHBIX cJIOB HMeeTcsi 32, cyiefoBaTeNbHO, 15 Ha-
JIe)KHol nepeflaud ocTaercsa 23 caoBa.
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8. SAfAYM C DNEMEHTAMM APUDMETHKM

Beepenne B apuhmerHyeckoe
npMMeHeHHe NOrMKM Knaccoe

Ecan cumsonu A, B, C, ..., X, Y, Z u ux oTpuuanus a,
b, ¢, ..., x,-y 0003HaYalOT KakHe-a1u60 JOTHYECKHEe KJacChl,
HMeloLIHe KOHeYHOoe YHCJIO 3JIeMeHTOB, TOTAa yAaeTcs MoJes-
HO NMPHMEHHUTH annapar JOTHKH KJIacCOB K apH(MMETHUECKHM
3ajJayaM, B KOTOpHX Tpe6yeTcs omnpelesHTb YHCJIO IJIEMEH-
TOB KaKOro-HuOyIb Kiacca, KOTopoe He AaHo npaMo. OTHocH-
Hecd clofa 3aJayd MOXKHO OXapaKTepH30BaTh CJeAylo-
IHuM o6pasoMm.

1. JaHbl nOTHYECKHe YCJAOBHSA, CBA3LIBAIOIIHE COYETAaHHSA
ollpe/le/leHHbIX KJ4aCCOB, BLHIDAaXKEHHHE JIOTHYECKHMH YpaB-
HEeHHSIMH.

2. JlaHBl KOJAMYECTBA 3/€MEHTOB ONpeNeJeHHbX KJac-
COB, CBA3aHHBIX 3THMH YCJIOBHSIMH.

Tpebyercs onpeae/uTb YHCJO 3/1IEMEHTOB HEKOTOPHIX yKa-
3aHHHIX 3ajJlauell KJIACCOB, KOTOPhle HEH3BECTHBL.

Uneno 3/MeMeHTOB KaKoro-HHGYAb Kaacca X HiaH x obo-
3Haq1m TaK, YTO CHMBOJI ero BbipaXKeHHsl BO3bMeM B CKOG-

(XY unam (x). Hanpumep. YHC/IO 3JIEMEHTOB KJaacca
AbC o6osHaunM uepes (AbC). Ilpepmonaraercs, 4TO 3TH
YHCJA KOHEYHBL.

Or ypasuenuit Buna A=B MoxHO nepefiTu K ypapHe-
HusiM BHpa (A)=(B). Ho Tak xak sHak / sBasgercs 3Ha-
KOM /Sl CBSISKH «HJIH», KOTOpasg HE MCKMIOYAaeT BO3MOXK-
HOCTb TOro, 4TO Kaaccel A u B uMeloT o6luue 371eMeHTH, TO
Renbsss ot A/ B nmepefith K apupMETHUECKOR CyMMe
(A) 4+ (B). 10 B03MOXKHO GbLIO GH B TOM Clyyae, eciau Obl
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sHaK / 06o3Hauan «auGo..., JHGO..», 1. e. eciu 661 AB=0.
Onnako 06OHTH 3TO 3aTpyJHeHHe MOMOMET HaM MNpPaBHJO
HCKJII0UEHHOro Tperbhero. Ec/iH Mbl HMeeM JIorHYeckoe ypas-
HeHHe (ycnosue) C=A"/ B, To Mbl He MOXeM NePeiTH OT Hero
npssMo K ypasHenuio (C)=(A)+ (B), nockoneky A u B
MOryT HMeTh o0mHe 3jeMeHTH. Hanpumep, nycts C —sto
CTYAEHTbI, CpellH KOTOPhIX A — nepBOKYpPCHHKH, B — 3aou-
HuxH. Torfa sicHo, 4To MOrYT CyllecTBOBaTh MepPBOKYPCHH-
KH, KOTOpble OJHOBPEMEHHO SABJSIOTCH 3a0YHHKAMH, a TaK-
Xe [ePBOKYDCHHKH, KOTOPHle He HABJAIOTCS 3a0YHUKAMH,
H 3209HHKH, KOTOpHIe He SBJIAIOTCSA MepBOKypcHHKamH. Ilo-
3TOMY OWIHG60YHO cuuraTth, YTo (C)=(A)+ (B), mockoab-
Ky Henb3fl CYMTAThb MNEPBOKYPCHHKOB, SABJSIOLIHXCA OLHO-
BpPeMEHHO 3a0YHHKaMH, JBaXKAH,

Jloruueckoe ypabuenne C=A"/ B M0xXHO npeo6pasosaTh
taKk. [lo npaBuJy HCKJIIOUEHHOLO TpeThero MMeeM:

A= AB/Ab u B= BA/Ba.

- Ecam noncraBuM A u B B Hame ypaBHeHHWe, TO MOJY-
YHM

C = AB'/ Ab/ BA'/ Ba,

HJ’IH' XKe, HCIO0JIb30BAaB MpaBH/Ja NEpeCcTaHOBKH H IMOIIO-
leHns,

C = AB'/ Ab'/ aB,
OTKyHa.
(C) = (AB) + (Ab) + (aB).

[TpuBegem mpocrofi npuMep. CTaTHCTHYECKOe HCCJENO-
BaHHe I0Ka3aJno, yTo cpeau 100 cayuaeB C umeercs 45 cay-
yaes A u 53 cayuas B, 1. e. cpeau 45 cayvaes u3 100 npus-
Hak A BcTpeuaeTcs BMecTe C nﬁusﬂaxow C u aHaJIOTHYHO B
53 cayuasx w3 100 mpuaHak BCTPEUAeTCs COBMECTHO C
npusHakom C. Ilpeamosiokum, HaM H3BecTHO, 4YTO BCeraa,
Korza BcTpevaercs: A, Henz6exHo Bcrpevaerca u B. Tpe6y-
eTcsi OnpeiesnTh: a) KoauuectBo cayuaee C, koraa B
BcTpeuaetcd 6es A; 6) KoauuectBo caydaeB C, Korma He
BcTpevaeTcst HH A, Hu B. ’

Haunsie cnexyomue: (1) (A)=45; (2) (B)=53;
(3) (C)=100.

Jlornueckoe yciosue: (4) A=AB.

[Tostomy (4’) (A)=(AB).

98 .

¢ e s i




U nanee: (5) (Ab) =0, rae snak 0 oGo3Hauaer He NYCTOMH
Kjace, a NMpocro Hydb. YpaBHeHHe (D) serko BoiBectH. Co-
r1acHO TpaBHJY HCKJIOYEHHOro TpeTtkero, A=AB’/ Ab, Ho,
TaK Kak, corjacio (4), A=AB, to B camom jnene Ab=0,
a caefosarenbHo, 0 (Ab) =0. ’

;il'roﬁm MOJlyYHTh OTBET Ha Bompoc a), pasnoxum B
no A: ’

B=AB/ aB, -caenoBateabHo: (B)=(AB)+(aB), n,
cornacio (4'), (B)=(A)+(aB). '

MMopcrasasis u3 (2) u (3), moayuaem: 53=45+ (aB),
cnenoBatenbho, (aB)=53—45=8.

Otser Ha Bonpoc 6) NOJNYYHM, ecnn pasyaoxum C 0o
A u B trak: C=CAB'/ CAb’/ CaB’/ Cab, cnenoBarteibHo,
(C)=(CAB) + (CAb) + (CaB) + (Cab).

Ho, coraacuo (5), (Ab) =0, crenosarensho, u (CAb) =
=0, a notomy (C)=(CAB)+ (CaB)+ (Cab), nin xe
nocse mnoactaHoBku: 100=45+48+ (Cab), orkyna (Cab)=
=47. sy
ApudmMernueckHe MpHMeHEHUS JIOTHKH KJ1acCOB HETPYA-
Hbl; OHH OYEeHb MOJIe3HH NIPH CTATHCTHYECKHX M ADYTHX HC-
caenoBaHuax. BaxHo auib, yToGH YHC/IO apHpMeTHYECKHX
ycnoBufi 6blI0 JOCTaTOYHLIM JAJIf TOJNHOFO pelleHHs 3aja-
yu. OnHaKo HHTEPeCcHH W Te apH(QMeTHYECKHe NPHIOXKEeHHS,
KOTOpHle MO3BOJIAIOT CAeNaTh HEKOTOpHle OLEHKH Ha OCHO-
BaHHM JaHHBIX, HEJIOCTATOYHLIX AJS ONpejejeHHsl yHcaIa
3/7IEMEHTOB Bcex (HeNyCTHIX) KJMaccoB, BOSHHKIIMX H3 coue-
TaHHH JaHHBIX BbipaXKeHHA H MX oTpHuaHuh. [Tokaxem 3to
Ha MPOCTOM NpHMepe.

IMycts nanel Beipaxenus A, B, C, o6o3Haualolue cOOT-
BETCTBYIOILHE KJjacchl. Mbl XOTHM 3HaTh, KakoBa YHC/EH-
HocTb Knacca ABc, eciin H3BecTHa YHCJIEHHOCTb KaaccoB A
u AbC, npuuem paHo Jorudeckoe ycaosue C=5bC.

QuéBHHO, YTO

A = ABC'/ ABc’/ AbC'/ Abe, '

Ho, npuHAMas Bo BHHMaHue C=>bC, nepBoe coyeTaHue Hc-
KJIOYaeTcs, H Mbl noJyyaem:

(A) = (ABc) + (AbC) + (Abc),
caepgosarenbho, (ABc) = (A)—(Abc)—(AbC).
Ecan 661 (AbC) =0, 1o Guno Gui: (ABc) = (A)—(Abc).
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Pasnocts (A)—(Abc) onpedensier, caegoBatTenbHO,
MaKCHMaJibHOe BO3MOXKHOE UHC/Io 3JeMeHTOB Kiaacca ABc.
Ecan (AbC)+0, Torna (ABc) < (A)—(Abc). ol ouenkod
MH IOJy4aeM XOTH H HeNoJHYI0, HO HHOTJAa OYeHb BaXHYIO
HHGOpPMALHIO 0 uHcae saeMeHtoB Knacca ABc. 3amerum,
4yTO ecnu GBI, HampuUMep, CTATHCTHUECKOE obcnenoBane
nokasano, yro (AbC) =0, To MH K ycaosuio C=bC moay-
qHIH OBl ,IIOHOJ'IHHTEJH:HOE Joruaueckoe yciaosue. Tak Kak
(AbC) =0, To u AbC=0. Ho Bcerna mmeer mecro: AbC'7/,
/. Abc=Ab, a noatomy Abc=Ab. TakuM 06pa3oM, MOXHO H
H2060POT: M3 YHCNOBHX YCJOBHA BHIBOAHTH JIOTHHECKHE
YCJIOBHf,, CBSI3bIBAIOIIHe [AaHHBIE BblpajKeHHSl, H NPHATH K
3HAHHIO ONpejesIeHHbIX HeOGXOMHMBIX CBsisell H3yuaeMoro

Bonpoca.
45. fNenyrarsl ¥ BOoeHHbLIe

OGosnauum: [ — nenyratr Cosera, B — BoeHHLIf.

Torna
(1) A=1B/ s, a takxe: (2) B= ,ZIB/dB

C yueToM JIOTHYECKHX YpaBHeHH#l no.nyqaeM caelylollne
apudMeTHYeCKHe YDaBHEHHA:

(1) (D) = (AB) + (de), (2') (B) = (4B) + (9B).
[Tounennoe Bhiuutanue' (2) u3 (1) naer:
(3) ()—(B) = (fe) — @B,
OTKyZa
() — (d6) = (B)— (e},
uT0 H TpeGoBajoch AOKAa3aTh.
46. MexpayHapoaras koHgepeHuus

Ecnn 0603HaYUM yyacTHHKOB KOH(epeHUHH, roBOpALIHX
no-aHrauiicku,—A, no-¢ppanuyscki—B, no-pyccku—C, tor-
Ia H3 yc.nonuﬁ 3ajayu cjaelyeT, UTO H3 scex Bosmoxmux co-
yeranuii: ABC'/ABc'/ AbC'/ Abc/ aBC'/ aBc'/.abC’| abc
HEKOTOphbie COYETaHHA 3aBEJOMO 6yayT HCKalOueHH. [lanee
HMeeM YHCJOBble OTHOILUEeHHSA:

) (AbC) + (Abe) = (a);
2 (aBC) + (aBe) = (b);
©) (AbC) + (aBC) + (abC) = (e);
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@) (Abc) + (aBc) + (abC) = (d); |
®) (AbC) + (Abe) + (aBC) + (aBc) + (abC) = (e).

IMounenHo cknapbiBas ypasHenusn (1), (2) u (3), noayuum:
(6) 2(AbC) + 2(aBC) + (Abc) + (aBe) + (abC) =
= (a) + (b) + (o).

[lounenno BHIUHTaf H3 3TOTO ypaBHeHHs! ypaBHeHHe (4),
HMeeM:

2(AbC) 4+ 2(abC)= (@) + (B) + () — (@),
C/le/l0BaTeNbHO,
(M) (ABC) + (abC) = Y5 [(a) + (B) + (c) — (@)

Ecan Mmbl npasyio yacTk (7) MOACTaBHM B JIEBYIO YacCTb
(3), T0 noayuum:

Y2 1(@) + (b) + (¢) —(d)] + (abl) = (c),
3 CcJefOBaTeNbHO,
(@) (@C)="1:1(c) + (d)— (@) — (®))

Ho 3710 3HauuT, corsnacHo ycuoBHIO 3afauu (@) + (b) =
= (¢) + (d), uro (abC)=0.- Mcnonb3ysa 3TOT pe3yJbTar,
paBHO Kak H ypaBHeHHe (7), nosyyaem, nojacrasnss B (5):

Yal(@) + () + (c) + ()] + (Abc) + (aBc) =(e),
H OKOHYATEJLHO -
(9)  (Abc) 4 (abe) = Y4 [2(e) + (d) — (b) — (o))

OrBeTH Ha mocTaBjeHHble B 3aj4aye BONPOCH AaHH ypaB-
HeHnamu (8) u (9). [MounennwiM cinoxenneM ypasHenuit (1)
H (2) u HCnOAb30BaB ypaBHeHHe (7), MOJYUHM:

(Abe) + (aBe) = Y3 [(@) + (0) + (d) — (@)}

3TOT pe3ynbTaT He NPOTHBOpPEYHT ypaBHenHw (9), Tak
KaK H3 HallHX pe3yJbTaToB caeayet, uto (a) + (b) = (e).

47. Uccnepioranne onepauMit no obcnyKHBaHMIio HaceneHWs

O6osnauenus: A — Kaace Jull, NOAbL30BABIIHXCA yeayra-
MH nepBO#l npaveuHoit; b — knacc nu, 10/1b30BABIIHXCS
ycayraMH BTOPOH mpayeyHod.

JIpruyeckne ypaBHeHHs: A AB'| A6; b=5A/ ba.
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Apu@memqecxue ypasuenns: (A) =(AB) + (A6) (B) =
= (BA) + (Ba).
Iano: (A) =562, (5) =474, (ab) =435, Takum o6pa3om

(1) 562 = (45) + (46), -
(2) 474= (AB) + 435.

[Mounenno swuutas (2) us (1), noayuaem: 88=(A6)—435,
oTkyna (A6)=>523. )

YeayraMM TOJIBKO IepBOM MpaueyHoll MOJb30BasoCh
523 yenosexa.

48, MepesoguMkM

O603HauHM COOTBETCTBYIOLIHE KJ/IACCHI:
[TepeBonuHkH yKa3aHHBIX A3bIKOB — C.
Ilepesonunku, Brajeolne GppaHuy3cKuM,— D,
TlepeBosuHKH, BJafelonHe HenaHCKuM,— H.
Jloruyeckne yc/oBHS:

C® = COH'| CPu,
C = COH| Cdu/CHH.

Yucnopsie yeaosusi: (C) =20, (CP) =8, (CPu)+ (CopH) =
=15. )
Oxnnako

i

(€)= (CPH) + (CPu) + (CpH),
(CP) = (CPH) + (CDu).

Takum oGpasom,

n (CHH) + (CPu) + (CpH) = 20;
@ - (CPu) + (CpH) =
@) (CPH) + (Cdu) = 8.

IMounenno suiyutas (2) us (1), nonyyaem (CPH) =5, u, no-
yneHHo BeiyuTaa (3) us (1), nonyuaem (CopH) =12. Caeno-
BaTeNbLHO, (C¢)—(C¢H)+(C¢u) 5+12=17. Hrak, ne-
PeBOAUYHKOB € HCNMaHCKoro Ghiio 17.

49. NpoposonbcTEeHHbie 3anachl

O6osHaueHus: [1 — npoAOBONLCTBEHHbIEe 3amacH; K —
KOHCepBbl; H — HCIOpYeHHBIe KOHCEpPBHI. Jloruueckoe ypas-

nenne: I1 = [1KH/ [IKu'/ [IcH / Iky. :,
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Apuclmemqecxue yc.ﬂOBHH (IIK) =2[3(IT), ([TH)=
=(f).

C yueroM JIOTHYECKOTO YDaBHEHHs MNOJYyYaeM CJefylo-
-ee apuMeTHUECKOE YpaBHEHHE:

Ty =(ITKH) + (ITKu) +(Tx H) +- ([Tku).

Hmeem Takxke:
() =(TKH) + (1K) + (TH) + ([Txu) + (TK H)—
—([IKH).

Oﬁ'beﬂHHHH CoYeTaHHusd, NOAUYEPKHYTble ONHH pas, NoJy-
yaeM (/1K), nonuepxﬂyrme aBa pasa— (I[TH). Cnenosa-
TEJIBHO,

(IT) = (TK) + (T H) + (Tku)— (TKH),
a nocje NMoACTaHOBKH:
(1) =*/s(I1) +*/s (1) + (k) — ([TK H),
OTKYyZa,
(TKH) = Y3 (IT) + (ITxu).
(lIKH) OG6yner HMeTb MHHHMaJbHOe 3HauyeHHe, KOrJa
(ITku) =0. Torna min ([TIKH)=1[3(I).
TIpu sTOM npeAno/yioXXeHHH MOXKHO NMHCATb
(IKH) + (ITKu) = (1K) = */5(IT),
Ys (1) + (ITKu) = /5 (IT),
H, caepoBaTenbro, max (I[TKu)=15(I).

Takum o06pa3oM, HCHOpPUYEHHBIE KOHCEPBBI COCTaBJSIOT
0 MeHbIIe#t Mepe MOJOBHHY BCeX KOHCEPBOB; HX TOUHO MO-
JIOBHHA, €CJH HE OCTaeTcsl HEHCNOPUEHHBRIX IPOAYKTOB,
KOTOpHIE He SBJAIOTCA KOHCEPBAMH.

50. Yucno HeM3BecTHLIX npeAMeros

Tak kak, coraacHo 3ajauye;” CyleCTBYIOT NpeiMeThl, 06-
JajaloliHe oJHOBpeMeHHO cBoiicTBaMH X H Y, TO HX KOHeu-
HOoe uuCJI0 0603HAYHM Yepe3d @, MEXAY TeM Kak YHCJIO Mpel-
MeTOB (ONATH-TAKHW KOHEYHOE), JIMIIEHHBIX CBOHCTB Y H Z,
He JO/KHO OBITH MeHblle YHC/a MpPeaMETOB, 06afakomMux
CBOﬁCTBO‘M X, vHaue roBopf, AOJXKHQ GHTH Ha HEKOTOpOe
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_ OTHOIIEHHS:

b Goabie, rae b>0. Takum o6pa3om, Mbl HMEEM YHCJOBbIE

() XY)=a, (2) (YZ) = (X) +b.
Ha (1) caenyer:
(1) (XYZ)+ (XY2z)=a,
H3 (2), pasnaras obe YacTH, NONYUYaEM:

(2) (Xy2) + (xy2) = (XY Z) + (XY 2) + (XyZ) +
+(Xy2) + b,

- cnefoBaTeNbHO, nojacTtaBass u3 (1°) B mpasyio uactb (2'),
HMeeM: £ A

(Xyz) + (xy2) = a + (XyZ) + (Xy2) + b u
(xy2)=a + (XyZ) + b. \

IMpenmernl, nuienHble cBoficTB X W Z, clenoBaTeNbHO,
CYILECTBYIOT, H MX KOJIHYECTBO IO MeHbIlleii Mepe paBHO a.
Owno Gosiblile @, ec/iH MpeJMeToB, JHIIEHHbIX cBolcTB Y 1 Z,
Goabliie, 4eM NpPeIMETOB CO CBOWCTBOM X, HJIH TaKoe e,
€CJ/TH KJlacC npeaMeroB, o6aagalouiux cBoiicrsaMu X u Z, Ho
He obGJagarouinx cpoficTeoM Y, e mycr.




3HAYEHME .
CUMBOJIMHECKOH NOTIMKH

Ectb Xopoinsas JaTHHCKasa NMOCJOBHIla, KO-
TOpas [JacHT: «omuGaThcd  CBOMACTBEHHO
BCAKOMY WeJIOBEKY, HO HAcTauBaTh Ha OUIHG-
K€ CBOACTBEHHO TOJIBLKO CAYMILY».

B. H. Jlenun

Bousbiias yacTs MHOTOBEKOBOH HCTOPHH JIOTHKH MpPOTEKa-
Ja B YCJAOBHAX CPaBHHTENIbHO HH3KOTO YPOBHA TeXHHKH,
€CTECTBO3HAHHA H MAaTEMAaTHKH MOCTOSIHHBIX BeJHYUH. STn
06/1aCTH YeJOoBeYeCcKON AeATeNbHOCTH, HYXKAalollHecs, BOOG-
Ile roBops, B BLICOKOPa3BHTHIX MpHeMax MbILJIEHHA, He
C/THIIKOM JOMeKaliH JIOTHKY CBOHMH TpeboBaHusamu. Hx
noTpeGHOCTH IOJITO YLOBJAETBOPAJA CO3laHHasf JPeBHHMH
rpekaMH JIOTHKa BBLICKa3bIBAHHH M JIOTHKA OJHOMECTHHX
NpeHKaTOB, CJAOXKHBIIASCA IVIaBHBIM 06pa3oM - MOJ BJHSA-
HHeM NOoTpeGHOCTed IOpHAMYECKHX H NMOJUTHYECKHX CIIO-
POB.

Dnaronaps 3ToMy JOrHKa, Kak TEOpPHf 3aKOHOB MBblIlLJe-
HHUS, paspabaTeiBanach MNPEHMYILIECTBEHHO JHIIb C ¢uio-
cocKofl, THOCEOJOrHYeCKOl CTOPOHBI, OCTaBasiCh, KaK 3T0
oTMeyas DHTeNbC, «HauHHaA ¢ ApPHCTOTENd W Ko Hammx
IHel, apeHOH 0XKeCTOUEeHHHIX CHOPOBY.

MeTOnH JIOTHKH, KaK TeXHHKH Hay4yHOro MBbIIJIeHHS,
pasBHBa/IMCh JOBOJBHO : MeAJieHHO. TpaaHIHOHHAS JOTHKa
CHHCKaJla COMHMTEJNbHYIO H3BECTHOCTb CBOefl KpaiHel Gec-
CO/lepKaTeNbHOCTRIO, CKYKOfl, HecrnocoGHOCTBIO CAYIKHTh
NPaKTHYECKHM NMOTPeGHOCTAM KOHKpeTHhX Hayk. Eme Apn-
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F:

cron Xuocckuit (okonmo 270 r. mo H. 3.), YUeHHK- 3eHOHa-
CTOMKa, TOBOPHJ, YTO YIIYGAsiollerocs B JHAJNEKTHKY '
MOMHO CPaBHHTb C WYeJOBEKOM, JI0GALIHM KyllaTh PaKoB:
H3-32 KycOUdKa Msica OH TpaTHT YAMY BpeMeHH Hal Kyue#t
menyxu. llotnanackuit dunocodp Ymibim ['aMuabTOH A0-
6aBHJ K 3TOH OLIEHKE, UTO «YeJIOBEK, 3aHHMaloHIuHcA y Hac
H3yueHHeM JOTHKH, TPAaTHT CBOe BpeMsd, He MonpoGoBaB HH
Kycouka Mmsca» [1]. DTor GesxxanoCTHbIA NPHroBOp coBlan ¢
M3BeCTHHIM BbickasbiBanueM Ierens B «Hayke noruku» o
nycrore ¢opM TPaAHLHOHHOM JIOTHKH, HEBHIHOCHMOH MyCTO-
Te, Jenalolledl HX NOCTOHHbBIMH Npe3PeHHss H HaCMeNIKH.
Terenb 3asBasj, 4TO «BHelIHHE» (OPMBI MBIILIEHHSA, OTOp-
BaHHbIE OT COAEpPXaHHA H NPOTHBOMOCTABJIIeMble €My, HE
croco6Hbl OXBaTHTh MCTHHY, HO 3aTO —B ONpeJeseHHbIX
YCJIOBHSIX — MOTYT CTaTh OPYAMSIMH OIIMOKH W COQHCTHKH.
370 BHICKa3blBaHHe COYYBCTBeHHO oTMeTH JleHHH B «Puio-
codbckHX TeTpamAx».

3ameren nporpecc ¢opmanusauuu Joruku B Cpennue
Beka 2. Yro Kacaercsi caTHPHYECKOro OTHOLIEHHSA K HeH, KO-
TOpPOEe OTpaX{éHO B KJaCCHYECKHX MPOH3BEAEHHAX MHPOBOH
xXyjpoxecrBenHofi autepatypu — «I'aprantioa u Ilawrar-
pioaab» Pabae, «MemmanuH Bo ABopsiHcTBe» Modbepa, «IloH
Kuxor» CepBanreca, «Ilyrewectsue I'yanusepa» Ceudra,
«CBann6a ®urapo» Bomapiue u B psije APYrux, CoO3JaHHbIX
B XVI—XVIII BB, T0 370 OTHOLIEHHEe ualle BCero— MmJaoj
He[opa3yMeHHs. '

I'pexu cosznanu B «Havanax» dsxnuna Gnecraiuit obpa-
3el, MOCTPOEHHS JIOTHYECKOH aKCHOMAaTHSHPOBaHHOM CHCTe-
MHL. ¥ HHX HMeJIHChb TaKXe 3a4YaTKH HHAYKTHBHOH JIOTHKH,
BIepPBLIe B HCTOPHH BCTpeyalollHecs B MeJHIHHCKHX COYHHe-
nuax I'mnnoxpara, a 3aTeM, B Goiee pa3BHTOM BHIeE, y 3IH-
KypefineB H ®uaozneMa. B uenom pa3suTHE JIOTHKH NPOTEKa-

! CroHKH, NepBhie ynoTpeGHBLIHE TEPMHH <«JOTHKAa®, NMOHHMANH NOA
HHM HayKy o0 <«joroce» B 060HX TOrjallilHHX S3HaYeHHSX 3TOro CJOBa,
T. e. 0 pasyMme (MbICIH) H © caoBe. «Jlorukas Jeaunach HMH Ha «Iua-
JIEKTHKY®» — JIOTHKY B TOM CMBIC/le, KOTOpDHL 3TO ¢J0BO TNpHOGpeIo
qumie B XVI B. U KOTOpHIi OHO cOXpaHfeT H TNOHbHe, W Ha rpam-
MaTHKY. : '

? BeqMKH 3acNyrH TaKMX Yy4yeHbX, Kak Paimynn Jlyanui, Hyuc
CkorT, Yunpam OxkaM, paGoTe KOTOPHIX OKasaJH NMOJOXKHTENbHOE BJHA-
HHe Ha HOBeilllee pPa3BHTHE JIOTHKH. 3HayHTe/bHhie Pe3y/bTaTH TNoayye-
Hbl TaKiKe B JIOTHMEeCKHX HcciefoBanusax Anap ®apabu, A6y Aan HGH
Cunnl (Abuuenns), Apepposca U IPYrHX YH€HBIX.
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710 63 cyllecTBeHHbIX KOHTaKTOB ¢ Pa3BUTHEM e€CTECTBEHHbIX

HaYK H MaTeMaTHKH, BIJIOTh 0 BTOPOil MOJNOBHHL XV B.

" "BenukHe ecTeCTBOHCOLITaTeNH 3H0XH BospoxjeHus OT-
HOCHJINCh K TPafHIHOHHOMN JIOrHKE CKenTHyeckH. JleoHaplo
na BuHuM HasblBan ee yuyeHHe O CHJJIOTH3ME «UynayecT-
BoM», [anuneii B «[luanore o JABYX CHCTeMax MHpa» BhI-
CMEHBaJl JOrMaTHYECKOe MpeKJOHeHHe Nepell aBTOPHTETOM
JOTHKH ApucToTens. MaTeMaTHKH H €CTECTBEHHHKH 3MOXH
Bo3poxaeHHs GblIH BbHIHYXJeHbl caMi BbipabaThiBaTh npa-
‘BHJIa JIOTHUECKHMX NMPHEMOB JJ1 CBOMX HaYuHBIX HCCJel0Ba-
Huil, He HaXo[s MX HH B «JIOTHYECKOM KBajapare», HH B MHe-
MOTEXHUYEeCKHMX CTHXaX AJs (GHTYp acCepTOPHYECKHX W MO-
JNaJbHbIX CHJIOrH3MOB.

-KomMenraTtop dBkausa marematuk Kaasauii (1501—

1576) coaepxkatenbHo cdopMynupoBas TeopeMy ABY3Hau-
HOTO HMCYHCJEHHS] BHICKA3bIBAHHH

HI(lp 2P Dpl (1

MONYUHBLIYIO Ha3BaHue consequentia mirabibis («yauBH-
TeqbHOE CJelOBaHHE») H BHITEKAIOLLYyI0O H3 NpaBHJa, KOTO-
poe (xora u He (OpPMYyJNHDPYA ero sBHO) NPHMEHAJ elle
dskana (xuura IX, teopema 12 «Hauan»).

dta teopema Knapaus BMecTe c Teopemoit

D 1P AP (2

NPHHAMJEKHT K TeM MOJM0KEeHUAM ABY3HAYHOTO HCYHCJAEHHSA
BhICKaEHBaHHﬁ, KOTOpble HE HMEKT MeCcTa B TpEX3HAaYHOM
HCUYHCJ/IEHHH BHCKa3blBaHHﬁ. - :

P. Hekapr nucan B «PaccyxaeHHu o MeTole», YTO Bhl-
AENUTh M3 TPaJAKLHOHHOH JIOTHKM HCTHHHble M TIOJIe3Hble
npaBuJa, MOCKONbKY OHH B Hefl mepemeliaHsl ¢ BpeiHbIMH

! [pennoxkenusa (1) u (2) uwratorca: (1) «yrBepknaeM, 4To eclH
H3 TOTO, YTO MpeaJokKeHHe P JOMHO, CeNyeT, YTO P HCTHHHO, TO OTCIOAA
cJIeflyeT, YTO p HCTHHHO»; (2) «yTBepaKIaeM, YTO eCJIH H3 TOTO, YTO mpel-
NOMKeHHe P HCTHHHO, CJIGAYET, YTO p JIOXKHO, TO OTCIOAa CJeAyer, 4To
P noxuo». [lpennoxenve (1) H BblTeKaeT H3 NpaBH/JA PaCCYKACHHH:
(71pDP) = p; npennoxkenue (2) u3 npaBuna (p 38) I p, rne 0 osnavaer
JOXKHOCTb. B TpeX3aHauHOM HCUHCJIEHHH BbICKa3biBaHHA 06a NpejIoXeHHs
3aMensioTes Gosee «ciabuiMus. Bmecro (1) mut umeemi—[(1pDp) Dp *l,
a BMecto (2) Gyner tenepbl— [(p D7) D 1 pt)]. 3mech p* osnauaer
¢p Mo MeHbllell Mepe BO3MOXHO», a pt UHTaeTcA KakK «p HeoGXOLHMOY».
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WIH H3JMIIHHMH TNDPaBHJIaMH, CTOJb XK€ TPYAHO, KaK IOJy-
yuTb cTaTyio JlHaHB wiH MuHepBbl H3 MPaMOPHOH raLI6H,
Bl06aBOK naxe HeorecaHHoi#l. CaM e OH, CO31aB aHAJHTH-
YEeCKyI0 FeOMEeTpHIO, CTaJ LIHPOKO MOJBb30BAThCA MOHATHEM
H3oMop(u3Ma, XOTs M He CQopMyJaHpOBas €ro siBHO. 310
JIOTHYECKOe MOHATHE HrpaeT MCKIIUHTeNbHO GOJbLIYIO pOsib
B COBpeMeHHOH Hayke.

3HaMeHHTH{I MaTeMaTHK, Gusuk H ¢uaocod B. [Tackans
M3yuaJ MeTOIbl I0Ka3aTeJbCTBA B [EAYKTHBHBEIX HayKax.
Oco6eHHo BaXHo OBLIO ero yyeHue o6 aKCHOMAaTHUECKHX
onpeneneHHAX.

[Mackaab chopMmynupoBal BoceMb NpPaBHJ, H3 KOTOPHIX
nepBoe M BOCHMOE IPEACTAaBAAIOT 3flech OCOGHIH HHTEpec:
1) He nbiTaThCs AaBaTh ONpelesieHHe HH ONHOH BeIUH, Ha-
CTO/ILKO H3BECTHOM Mo Hefl caMoif, 4YTO He HMeeTCA HHKaKHX
Gosee fACHBIX TEPMHHOB, 4ToObl 0OBACHUTL ee; 8) Bceraa
NOACTABJAATh ONpeIensiollee Ha MecTO OHnpeAeaseMoro Aas
TOro, Yto6H He OMHOGHUTHCA B TEPMHHAX, KOTOpHle OBLIH
orpaunyensl (restreints) ompenenenuem. Kak samerun Bbl-
JaolMfics CoBpeMeHHbIH MaTteMaTHK Anamap [2], mexny
3THMH ABYMSA NpaBHMamH, kKotophle y ITackans ordensworcd
BCEro JIHIIb HeCKOJMbKHMH CTPOYKaMH, CYLIECTBYeT MPOTHBO-
peuHe; CTpaHHBIM 06pa3soM «NOpayKeHHBIH MCHXHYECKOH cJe-
noro#» Ilackanb He ocosHan ero. Beap Henb3f, B caMOM
JeJie IOACTaBASAThL ONpefesoLiee Ha MeCTO ONpele/IAeMoro
TaM, Ije caMoro onpejenenns GHTb He MoKeT! BMmecre c TeM
QUeBMJHO, 4TO KaK Gbl BaxKHO HH ObL1O npaBuio (8), Heab-
3s obofiTck H G6Ges npaBuna (1), u6o uenb onpeneneHHi
NOHSTHA He MoxeT ObITh HH GecKOoHeuHOH, HH 3aMKHYTOH, a
JOJI)KHA HAUYMHATHLCA KAKHMH-TO JaJjiee HeonpeleJlHMBIMH
NMEepBHYHBIMH MOHATHAMH. Bce 3TH Jornueckue mpoGieMH,
nepBocTeneHHble AJis CHCTEeMAaTHYeCKOr0 NOCTPOeHHs NGO
Hay4YHOH JMCHHIIHHE, ObIIH NOJHATH ITackaneM.

B noarotroBke HOBOro pa3BHTHS JIOTHKH OCOOEHHO BEJIH-
ki 3acayru Jlefibuuua. McnonbaoBaB koOMGHHATOPHKY, OH
YCTaHOBHJ NOJIHbBI CIIHCOK MOAYCOB aCCePTOPHUYECKHX CHJI-
JIOTH3MOB; OH JAaJ TaKXe CTPOTOe ONpefeseHHe TOX/AeCTBa
uMeH npeamMetoB: «eadem sunt quorum unum potest substi-
tuti alteri salva veritate» («roxaecTBeHHH Te (H TONBKO T€) -
HMEHa, U3 KOTOpPHIX OJJHO MOXKXET 3aMeHHTb APYroe C coxpa- -
HeHHeM HCTHHHOCTH») [3]. Buixoas 3a paMKu TpaAHIHOHHOM
norukH, Jlefi6HuL Tpe6oBaj, yToOH JOrMKa clenana Mpo- °
LecC YMO3aKJIOYeHHs] HE33aBHCHMBIM OT pasMHIILIEHHA 0
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cofleprkatestbHOM SHaueHWH HPEANONKeHHH, BXOAmiUMX B
9TOT mpouecc, NOAOGHO TOMY, KakK [POHECC MaTeMaTHye-
CKOTrO BHIUHC/JEHHA He 3aBMCHT OT pa3MBILIJIEHHH 0 cojep-
XKaTeJbHOM 3HaueHMH 3HAKOB, KOTOpbie MpPHMEHSIOTCA B
HeM. B 3toM HMeHHO cMbicae JlefibHHII XOTeN NPEeBPaTHThb
NpaBHJa JIOTHUYECKOrO BLIBOJA B BLIYHCJHTE/bHbBIE NpaBHJa.
H xors ero pykomucu, conepxaline HaOPOCKH HCUHCJEHHs
NpefiHKaToOB, OCTaBaJdHChb HEH3BECTHHIMH (3TH PYKOMHCH
6u1d ony6ankoBans J1. Kytiopa aume B 1901 r., MexAy TeM
KaK caM0 HCUMCJIeHHe MOJ Ha3BaHHEeM <«JIOTHUECKOf anre6-
phi» GBUIO CaMOCTOATENbHO co3nano Bynem (1847), ath uaen
JlefiGHHIIa OKa3aJ/IH 3HAYHTEJbHOE BJHAHHE Ha €ro yUeHHKOB
H TOC/Je0BaTeell, ¢ KOTOPEIMH OH MoJJep2KHBas OOWHPHYIO
NepenucKy. ‘
JIeAiGHAL, [TOAYEPKHBA/J, 4YTO [OJKEHCTBYylollee ObITh
CO3aHHLIM HCYHCJEHHE BeeHHs AoKa3aTeabcTBa («calculus
ratiocinatur») Gyzer BceoOIuM KauyeCTBEHHBIM HCUHCJEHH-
eM («scientia generalis de qualitates). B nucbMe k Mare-
maTHKy UnpuxayseHny oH nucan (1678): «3to HCUHC/IEHHE
ecTb He 4TO MHOe, KaK JeficTBHe IpH IOMOLIH 3HAKOB,
HMelolllee MecTO BOBCE He TOJMBKO B KOJHYECcTBax, HO H BO
BCEBO3MOXHBLIX PYTHX YMO3aKIoyeHUAX» [4]. JleAGHHI MeU-
TaJl 0 CO3JaHHH HCKYCCTBEHHOrO YHHBepCaJbHOro f3blka O
CBOHM NOHATHAHLEIM MHCbMOM — «characteristica universalisy,
MO3BOJAIIMM aArOPHTMHYECKH peluTh Jiobyio 3ajavy
no6oi Haykn. Kak ato tenepsb crporo mokasano (K. Fenedn,
1931), nono6Hyio eaunyo Bceobulyio GOPMANLHYIO CHCTEMY
NOCTPOHTH HEBO3MOXHO. OJHAKO OrpoMHOe 3HaueHHe, KOTO-
poe npHOGpeao HblHe Pa3BHTHE CHMBOJHYECKHX CHCTEM B OT-
Je/bHbIX HayKaX, CBHAETEeAbCTBYET O TEHHAJbHOCTH HJel
Jlei6uuna. K momoGHOA cuCTeMe 3HAKOB OH NPENbABJIAN
caeayiouue tpe6osannsa: 1) B3auMHO OfHO3HAYHBLIE OTHO-
LWIeHHs1 MEXAY T[pejMeTaMH MBIIVIEHHs H CHMBOJIaMH;
2) ecnH nMpeMeT MBILJICHHS! MOXHO Pa3/IOXKHTb Ha COCTaB-
Hble YaCTH, TO H €ro «o6pas» NOJXKeH ObiThb PasJOXHMEIM;
3) ecau ABa NpeaMeTa MBILIJIEHHA HAXOAATCS APYT K APYry
B OTHOILUEHHH OCHOBaHHR H CJEJICTBHA, TO HMX «06pasbi»
JAONKHE HaxOLHTbCS B TAKOM K€ OTHOILLEHHH.
CnenoBatenbHo, JlefiGHUL BOBCe He MBICAHA cefe CHM-
BOJIbl «beccopepkaresbHEMA». OH TpeGoBaJ NHIIb OTBAEYb-
Csl BO BpeMsl JNEHCTBHS Hall HHMH OT HX COJAEpKAaTeJIbHOrO
CMbIC/Ia /151 TOTO, YTOOH He3aMeTHO He BHOCHTh B PacCyXk-
AeHusi He0GOCHOBaHHBIX moJoxeHu#, OH KenaJg, 4robHl Jo-
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rHKA ¢tana «ars calculandi» — «HCKycCTBOM HCUMCIIEHUSS,
yroGbl oHa mpeBpaTHiach B «jeu de charactéres» — B «urpy
cO 3HaKaMH» MO OCOGHIM YcTaHOBJEHHHIM TnpaBuaaM. OH
‘Tpe6oBail OT HOBOA JIOTHKM, YTOObl OHa CTala <«HHTHIO
ApnajHbl B MbIJIEHHH» — METOJOM TOYHOrO MbIIJIEHHS.

JlefiGHUL CYUHTAJ, YTO «HOBHI JIOTHYECKHI MeTOX» Gyner
atdeKTHBEH, NOCKOJNbKY OH BCKPOET BCAKHA NapajorusM
NPOCTO KaK OWHOKY B BbIUMC/AeHHH. «Mexay AByMs Quio-
coaMu NPOTHBOPEUHBbIE HaNMpaBJeHHs He CMOryT GoJbiue
cTaTh NMPEAMETOM CNopa, TaK Ke Kak He MOXeT ObiTb CJO-
BONpEHHA MeXZAY ABYMS BHIYHC/IHTENIAMH... Beap aas pewe-
HHA cropa AOCTaTo4yHo GyReT B3ATb B PYKH NHCUMA TPOCT-
HHK, cecTb 3a abGak H cKasatb— JaBalite, OyJeM BbIYHC-
aatbl» [4]. M xord, Kak MBl Temepb 3HaeM, 3T0 ObIIH
MOJNHOCTBIO HEOCYLIECTBHMble MeUThl, OHH OblJIH [OJHbI
ONTHMH3Ma, YBEPEeHHOCTH B mporpecce Hayku. JIefiGHHIl Kak
6yATO NMOpHUAN Te TOJOBOKPYXHTENbHBle YCNEXM, KOTOpBIE
ules (GopMasM30BaHHLIX CHCTEM 3aBOoeBaja B COBPEMEHHOMH
JIOTHKE M e¢ NPaKTHYECKHX NPHI0MKEHHAX.

Bonbmoi 3acayroil JlefiGHuua sapasercss ero HHTepupe-
TAHA aPHCTOTENIEBCKOTO YUeHHSI O CHJJIOTH3Max C Io-
MOIBIO apHOMETHKH HATypalbHBIX UYHCEJ, a TaKKe Hies
CO3JaHHA JIOTHKH BepOSITHOrO 3HAHHA Hapsiy C JOTHKOM
3HaHHs JOCTOBEPHOTO.

Jleli6aun paccMaTpHBaJ JIOTHYECKOe Onpeae/eHHe Mo
THIOY BbipaXKeHHR MaTeMaTHYeCKHX BeJHYMH NpH NOMOLIH
auare6pauyeckux ¢opmya. Cuutas, YTO OCHOBHBIE MOJIOXKE-
HHA JIOTHKH, TaK e KaK H MaTeMaTHKH, ABJAAIOTCA HeobXxo-
AHMEIMH H BCeOGIIHMH M YTO OHH He MOTYT NPOTHBOPEUHTH
ApYr mPYTy, OH HaMepeBaJsICsl CO3/aTh «KATaJOr NMEPBHYHBIX
MOHSITHH, U3 KOTOPLIX OCTa/IbHble COCTaBAANMCH Obl». [Ipu
_3toM Jle#GHHI paccMaTpPHBaJ MNOHATHS, KaK [PaBHJIO, C
TOUKH 3peHHs HX cofepxKaHuda. PasjioxeHHe CIOXKHBIX MO-
HATHH NPEACTaBJsAJIOCh €My 1O- aHAJIOTHH C pPas/ioXKeHHeM
LIeJIOr0 YHCJA Ha ero NpocThle MHOXKHTENH, T. €. OCYILeCTBH-
MbIM JIHIL €JHHCTBEHHBIM crocoGoM. Bmepsbe B HCTOpHU
HaykH Jlefi6HHI chopMyanpoBas npobiaeMy COBMECTHMOCTH
CHCTEMBl NPeNJIOXKeHHA. ITo GBI BOMPOC O TOM, HE MOTYT
JIH [aHHble NOCBUIKH, C MEPBOro B3rAfAAAa KaXYIIHecs . He-
TPOTHBOPEUHBEIMH, BCE K€ COLEPIKAaTh CKPLITHE IPOTHBOpE-
YHf, KOTOPble, BO3MOXHO, NMPOSBATCA B JaJbHeHlIeM — B
npoiecce BhIBEJEHHST H3 3THUX NOCBIIOK 3aKjaO4YeHuil. B oco-
GEHHOCTH BaXeH GBI BOIIPOC O TOM, KaK pelluTb NOJOGHbIE
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COMHeHHsA. DTH BOMPOCH CHIfpafii, KAK H3BECTHO, onpeae-
ASIOLLYI0 POJb NPH pellleHHH ABYXThicAaueJeTHe#d mpobueMbl
06 aKCHOMe TapaJiieNbHbIX. JHHA.

v

* * %

Mul 3jech He coGupaeMcsi Jaxe BKpaTie H3JaaraTh BCIO
NPEAbICTOPHIO H HCTOPHIO CHMBOJIHYECKOH JlorukH. To HeMHO-
roe, 4To CKa3aHO BHIe, KaXKeTcd HaMm YxkKe AOCTaTOYHO
yO6enHTeJbHEIM H CBHAETeNbCTBYeT, YTO Bce MEHCTBEHHOE,
MJIOJIOTBOPHOE, Jalolllee BO3SMOXKHOCTb NPaKTHYECKOro MpH-
MEHEHHsl JIOTHKH H KaK OpYyJHS MaTeMaTHYeCKOro HCCJ/eno-
BaHHS, U K4AK METOJA pacyeTa M KOHCTPYHPOBAaHHS BO MHO-
rHX TeXHHUeCKHX HayKax, MOSIBHJOCH B pe3yJbTaTe paboThl
He creuuanucTos-gpuaocogos. Bce KH3HEHHOe B JIOTHKE
JAOCTHTHYTO G/arogapsi oTXoAY JIOTHKH OT ee TpaAHLHOHHOA
3acTHBIIRH (GOPMBHIL.

TpuBeneHHble (paKTH — He MPOCTO CyMMa MPHMEpPOB, HO
H TpOfiBJEHHe Onpefe/eHHOH 3aKOHOMEPHOCTH, ONpejelieH-
HOH HCTOPMYECKOH JHHHH pas3BuTHA. Ecam Gbl MBI mpojoJ-
XKallH ee H3yueHHe, TO 3aMeTHaH Obl, uTo HbioTOH co3zan B
«MaTteMaTHUYeCKUX Hayallax HaTypanibHOH dHI0COPHUD» —
BTOPYIO TOCAe DBK/HLA — NOMHTKY COAeprKaTeJbHOH aKCHO-
MaTH3allHd CHCTeMbl HaYKH (Ha cefi pa3— MeXaHHMKH) H
paspabotall B TO e BPeMsl MHAVKTHBHble NpaBH/Ia SKCIe-
pPHMeHTaNbHOro HccaefoBaHusl. MBl yBugenn Owl, uTo mpej-
Teya HeIBKNHAOBOH reomerpuH CakkepH ycepIHO 3aHHMaJ-
¢l pa3paGoOTKOH YyuYeHHH O JIOTHYeCKHX JOKa3aTeqbCTBaX
H T. A. M Ham Gpocunock Gbl B riasa, 4To, 0COGEHHO HAYHHAS
¢ XIX B., korga HadaJsa 3apoxKAaThCs JIEKTPOTEXHHKA, KOT-
da GM3HKa CTaja H3ydaThb SIBJEHHS, YYBCTBEHHO-HArVIAAHO
HeBOCNPHHHMaeMble, HCOOLIKHOBEHHO YCHJIH/IOCH B3aHMOJIeH-
CTBHE MaTeMAaTHKH H JIOTHKH.

B 1822 r. Iloncene BmepBhle BHICKAa3ad B HPOEKTHBHOH
reOMeTPHH NJIOCKOCTH «IPHHUHI ABOACTBEHHOCTH», COrJac-
HO KOTOPOMY Bce MOHATHS NPOEKTHBHOA reoMeTpuH pasGu-
BalOTCA Ha JiBa Kjacca B3aHMHO COOTBETCTBYIOLIHX «BOH-
CTBEHHBIX NMOHATHH», KaK, HalpHMep: TOYKa—INpsaMas;
TOUKE JieXK aTb Ha NPAMOA — NPAMO NPOXOAHTH Uepes
TOYKY u Ap. Ecam B Kakofi-1160 HCTHHHOH TeopeMe 3TOii
reoMeTpHH 3aMeHHThL BCE NOHATHS Ha NBOHCTBEHHBIE HM, TO
OnATh MOJYYHTCA HCTHHHAS TeopeMa, HallpHMep, U3 BhICKa-
3blBaHHsl «1iI06ble JBe TOYKH JIeXKaT Ha OXHOH TNpsMof»
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fonytuM «mobee aBe NOPAMble NPOXOAAT deéped OAHY
TOUKY».

Bckope okasasoch, YTO NPHHUHN [ABOHCTBEHHOCTH He
OrpaHMYHBAeTcsl JiHIIE NPOEKTHBHON reoMerpuer, a HMeer
MECTO H B APYTHX aKCHOMATH3HPOBaHHBIX CHCTEMaXx, Mpex-
Je Bcero B «0yJieBOH anare6pe», a TakXKe B TEOPHH MHOXECTB
H B Tonojorud. BHISICHHAOCH, YTO OJHA H Ta XKe reOMeTpH-
yeckas TEOpeMa MOKeT HMeTh HeCKOJIbKO HarJAAJHBIX HHTep-
npeTauHki, 0MHAKOBO HCTHHHBIX, HO COBEpLIEHHO OT/IHUHBIX
apyr or gpyra. TeM caMbIM Kak Hepej MaTeMaTHKOH, Tak H
nepen Jordkoi Obla mOcTaBjeHa mnpobJema onpeleeHusd,
KOTOpPOe CTa/lH Tenepb paccMaTpuBaTh Kak aG0peBHATYpY
ZUJIS1 KOHCTPYKTHBHOTO MBIC/JHTENIbHOTO NpoLecca.

B 1826 r. JloGaueBcKuit NpemsioXua CBOH BapHaHT
HEe3BKJHAOBOH reoMeTpHH, KOTOpas elle yOenuTeJbHee MO-
Kazana, Yyto pasJHyHble YyBCTBeHHO-HaTMIsAHbe obpasosa-
HHS MOTYT BLICTYNaThb KaK HHTePNpETallHi OJHOH H TOH Xe
JIOTHKO-reoMeTpHueckoil dopmiul. [IpexHee, menmee eme or
nocsiefobatesiefi Apucrorens! MOHMMaHHE AKCHOMATH3HPO-
BaHHOH CHCTEMBl Kak abGCcoNIOTHOH, omMpalouiefica Ha «oue-
BHIHBIE» HCXO/HbBIE MOJIOXKEHHS H obecleduBalolllell Hesbll-
JIBMOCTb BCEX BHITEKAIOIIHX M3 HHX BLIBOJOB, JOJXKHO GBLIO
YCTYNHTb MECTO TaKOMY ee NOHHMAaHHUIO, COIJIaCHO KOTOPOMY
HCXOJHbIE MOJIOXKEHHS NPEACTABJSAIOT JIHIIbL THIOTE3Hl, KO-
TOpble JNOJKHBI MPOBEPSTLCS HX CAMYEHHEM C MaTepHalb-
HOH JeHcTBHTeNbHOCTbIO. CO3LaHHE HE3BKIHIOBHIX. reoMer-
puif OpHBENO BMeCTe C TeM K MEeTONY JI0KasaTeJbCTBa
HEPOTHBOPEYHBOCTH aKCHOMAaTH3HPOBAaHHOH CHCTEMHl my-
TeM ee HHTepOpeTauWd B APYrod akCHOMAaTH3HPOBaHHOM
€HCcTeMe. DTOT MeTOh, MeToj apH(METH3AllHH, BIpOYEM,
BlepBble, KaK Mbl YXX€ OTMeTHJH, npHMeHeHHHHA JIeH6HH-
IeéM K YYEHMI0O O CHMJLIOrH3MaX, OKasalCA B JatbHefleM
pyHnaMenTaNbHBIM B TPAKTOBKE OCHOBAaHHH MaTeMaTHKH.

Jaurenvnas 6opp6a BOKPYr OTKPHITHSA AHbdepenHaTb-
HOro ¥ HHTErpanbHOro HCYHC/IeHHs, Gopbba 3a HMCTOJKOBaA-
HHE €ro OCHOBHBIX NOHATHH NOCAYXKHJI2 TOJAYKOM JJs
U3yUeHHs NPOG/IeMBl BbipaXKeHHs MbICAM TNPH MOMOLIH
CHMBOJIOB, a TaKke s HCClAeNoBaHHA (opMasbHBIX
CBOFICTB MaTeMaTHUeCKHX AeiicTBuil. OJHOBPEMEHHO C Teo-
pHed apHOMeTHKH H anreGpH CO3NABAJNHCh H 3aYaTKH CHM-
BOJIHYECKOTO MeToAa B sorHke. Byas nucan: «Tor, Kro

! Xors, M0-BHAHMOMY, H HE OT camoro ApHcToTens.
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3HAKOM C COBPEMEHHBIM COCTOSIHHEM CHMBOJIHYECKOH aJare6-
pHI, 3HaeT, UTO CNpaBeJIHBOCTD MPOLECCa aHalli3a He 3aBH-
CHT OT HHTEpIpeTalHH BCTPEYalOLUIHXCS CHMBOJIOB, a TOJb-
KO JIMIIb OT 3aKOHOB HMX coyeraHHd. Bcskoro poaa uH-
TepupeTanHs, He Hapyuwawlas ClpaBelJHBOCTH NPEIoo-
JKeHHBIX OTHOLIeHHH, OAMHAKOBO JONYCTHMAa, a MO3TOMY
OILMH M TOT K€ IIPHEM MOXeT AaThb NPH OJHOH HHTeprpeTa-
IHA pelleHHe npoGJeMB TEODHH YHCeN, NIPH APYro# HHTEp-
NpeTanuy — peileHye npobaeMsl reOMeTpHH, NPH TpeTbeli —
pelenHe npo6JeMbl JHHAMHKH HJIH ONTHKH, ¥ T. A.» [5])
CaM Byab nuiTalcs BHIABATH H30MOP()H3M €ro «JI0rHYecKOoH
ajare6pel» U TEOPHH BEpOSATHOCTER.

Boaklioe 3sHaueHue AJid pa3BHTHSI HOBOM JIOTHKH HMeEJ0
NofiBJIeHHEe MeXAHHYECKHX HJIH KBa3sHMEXaHHUYECKMX Mofe-
qef B dpusuke. OHo ces1a/io HEOGXONHMLIM BHISICHEHHE MpH-
MEHHMOCTH TaKHX TOHATHA (Kak, HampHMep, MOHATHE
paBeHCTBa), KOTOpble INOApasyMeBaju HeHaGJiolaeMble
BenuuuHH. Beap Ianunelr u HeloToH, cunrasimue, uto Mac-
€a— 3TO NPOCTO KOJHYECTBO MaTepHH, He 3aJAYMBIBAaJHCh
HajJ CMBICJOM MOJIOXKEHHS <«[BEe Macchl, INOPO3Hb paBHBIE
TpeTbel, paBHbl MeXAy cobofi». Ho 3. Max (1868) Tpebo-
BaJ, u4ToOH paBeHCTBO Macc, a k. Maxkcsean (1871) —
4To0bl paBeHCTBO TeMmepaTyp He MOCTY/JIMPOBAJOCH ampH-
OpHO, a ompegensyiock usMepeHueM. I'. Ieabmroasn (1887)
Jl0B&J 3TY HACI0 A0 JOTHYECKOro 3aBepllieHHs, 10Ka3aB, YTo
MOHSAITHE «paBEHCTBa» fABJAETCA YaCTHHIM C/IyYaeM Ompeje-
JIeHHA Yepe3 abCTPaKUHMIO H YTO OHO OGYC/IOBAEGHO CHMMET-
pHei H TPaH3HTHBHOCTHIO OTHOIIEHHH MEXAY paccMaTpH-
BaeMbIMHM BelllaMH. JTa e HJes BHOBb NOSIBM/IACh MpH
06OCHOBaHHH MOHATHS KO/NH4YecTBeHHoro uucna y I'. Kam-
Topa. CBoe saBepuleHHe OHa Hallsla Y co3jaTeds NepBoi
¢opManusoBannoi cucteMbl Joruku I'. ®pere. -

- TpynHOCTH, BOSHHKIUME B MaTeMaTHKe B CBS3H C IOH-
THeM GeCKOHeUHOCTH, 0COGEHHO NpPOsIBHBINKE ce6si B mapa-
JOKCax pacXONsLIHXCA PAJOB H B JOXHBIX A0Ka3aTelb-
CTBaX TEOPHH 3KCTPEMYMOB, BHI3BaJH K JKH3HH 3aHATHA
JIOTHYECKOH CTOPOHORA 3TOfi Baxmefiue#i mpo6ieMbl. BHoBb
Hayathle B. Boasmano, O. Kowm, [io6ya-Pefimonom u
I'. Kantopom, 5T1 HCC/IeZ0BAHHS IOTHYECKHX M MaTeMaTHye-
CKHX TNapaJOKCOoB, BeAlIHeCH ellle B IPEBHOCTH, a 3aTeM
FanuneeM, 6BTH NPOLOMIKEHB Ha HOBOM YpOBHe.

Hakowuern, Gonblloe BiHsiHHE Ha Pa3BHTHE JOTHKH OKa-
3aJl0 KPHTHYECKOE HCC/Ie0BaHHE OCHOBAaHHHl TeoMeTpHH,

8 9. Koabman, O. 3mux 113



KOTOpOe MOX BJHSHHEM JIOTHKH XKe 0cOGeHHO YCHJHJIOCH
¢ 60—70-x rogos XIX B. 'eoMeTpbl CTaBHJIH 3ajauy IIpH--
IaTh mocTyjaTaM cBOefi HayKH 4HCTO Joruwdyeckyio dopmy,
T. e. $opMy OTHOIIEHHH HACTOIBKO o6 HX, YTO OHH HMEIOT
MecTo MeXAy KpafiHe aGCTPAaKTHBIMH IOHATHAMH, H OYH-
CTHTb HX OT HEesIBHO COJEp}KallHXC B HHX UYYBCTBEHHO-
HarAsiAHLIX 3JeMeHTOB. B CBASH CO BCEMH 3THMH Mpo-
6aemMaMH 00OCHOBAaHMS MaTreMaTHKH H Havyaa IIHPOKO
pa3pabarbiBaThCA CHMBOJIMUECKH#I MeTOJA B JIOTHKe, CHaya-
na Jx. Ileano u 3. llpenepom, satem b. Pacceaom,
O. T'masbepToM H AP.

WUrak, HOBas CHCTeMa JIOTHKH, NOJYyYHBIlas, Ha Hal
B3[JIfil, HE BIOJIHE TOUHOE Ha3BaHHE «MaTeMaTHYecKo Jo-
THKH» |, XapaKTepHasi CBOHM CHMBOJMYECKHM METOMOM,
6blia BbI3BAaHA K JKH3HH HeoOXOAMMOCTbIO KPHTHYECKOro
nepecMoTpa OCHOB reoMeTpHH H apH(PMETHKH, a MOTOM Me-
XaHHKH H (HIUKH, 4TO, KaK H3BECTHO, NPHBEJO K GJecTs-
MM AOCTHXEHMAM BO BCEX ITHX HayKax. )

Yro Ke Kacaercs CaMoil JIOTHKH, TO IPUMEHEHHE CHMBO-
JHUECKOrO0 MeToAa JaNo 3aMmeyaTeJbHble pesylbTaThl.
[MpaBna, mpeysesuHueHHble HaAeX/bl, CBA3bIBaBIIHECH Mep-
BOHaYaJbHO C HHM, HaJeXIbl Ha MOJHYI0 (opMasH3aLHIO H
ONMHpAIOILYIOCS HAa Hee AJTOPHTMH3AUHMIO MBICJIHTENbHBIX
NpOLECCOB, PaBHO KaK H Ha YCTpPaHEHHe H3 MaTeMaTHKH
napajioKcoB, He ONpaBJajuch MonHocThio. Bosee ToroO,
HMEHHO IPH [OMOIIM HOBOfl CHCTEMbI JIOTHKH OHJIO HEOmpo-
BEPXKHMMO J0Ka3aHO M TO, uTO nonHas ¢opMaiausalus He-
BO3MOXKHAa, UYTO He Bce 3ajayu Moryr ObITh HepefaHH Ma-
wuHe. CTalo fCHO, UYTO HEBO3MOXHO pas H HaBceria
YCTPaHHTb MapajoKChi B OOOCHOBaHHSIX MaTeMaTHKH, 4YTO
OHH MOTrYT GHITb JIMIIb CMeIleHbl: HCYe3HYB B OJHOM MecTe,
OHH HenpeMeHHO MOABJAAIOTCA B ApyroM. BecnouseHHBIMH
OKa3aJHCh TaK¥Ke pacyeTbl Ha BO3MOXKHOCTb CBeJEHHMA Ma-
TeMaTHKH K JIOTHKE HJIH JOTHKH — K MaTeMaTHKe.

W Bce-rTakm HOCTHTHYTOE NPH NOMOLIM HOBOH CHCTEMBI
JIOTHKH TIPEB3OLLIO caMmble cMelible oXuAaHHA. Jloruka, mo
HeJlaBHEro BpeMeHHM KasaBIafcd JHIIbL OTrOJOCKOM OTO-
weawero B npolwioe OYKBOEACTBa, BOULIA B KavecTBe

! 1o nasBanue, no.ma.nyﬁ, ONpPaBAAHO MOCTOJbKY, MOCKOJABKY HMeeT-
cAB BHle JHIOb nethm 3Tan pPa3BHTHA CHMBOJ‘IH‘-[ECKOﬁ JIOTHKH, CBfi3aH-

noft ¢ uMenamu JI:K. Bynsa, A. ne Moprana, ¥. C. Jl:xeBoHca H IOpYrHX
YUYeHLIX, .
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#eo6xoauMOro 31éMeHTa B MeTOAOMOrHIO TOYHOIO ecTectBO-
aHaHug. C ee MOMOINBIO HayajJH PacCYMTBIBATL KOHTAKT-
HO-pejieflHble CXeMbl, a 3aTeM M HOMOJAb30BaThb HX AJA
MOJIeIHPOBAHHS MBICAHTENbHBIX MponeccoB. ABTOMaTH3a-
OHA M TeJeMeXaHH3alns MPOH3BOACTBA, KOHCTPYHPOBaHHE
GLICTPOAEACTBYIOIIMX 3JEKTPOHHHIX BBIYHCJIHTENBHHIX Ma-
LIHH ¥ OMepHpPOBaHHe HA HHX, NPHMEHEeHHe HX AJIA aBTOMA-
TH3aLMH Pas/IHYHBIX BMAOB YMCTBEHHOro TpyAa (mepeBoj-
YECKOro, CTATHCTHKH H y4eTa, IOHCKa Hay4yHOH HHpOpMalHH
H Ip.) —BCe 3TO CTaJO0 BO3MOXHBIM JIHIIL GJaarofaps
CHMBOJIHYeCKOA Jornke. Ycmexd OYpHO pa3BHBalolleHCs
KUGEepHETHKH OTKDHIBAIOT Nepefl CHMBOJIHYECKOH JIOTHKOH
emle GoJblike BO3MOXKHOCTH: [IPHMEHEHHE K (opMa/iH3aUHH
BLIBOJIOB B KBaHTOBOH (usHke, K ¢dopmanH3alHH TaKCOHO-
MHH H TEOPHH 3BOJIOIHH, K HCCJIEJOBAHHUIO BHICIIEH HepBHOM
AeATeNBHOCTH, K mnpobieMaM YynpaBjieHHA OO6GLIECTBOM —
TPYAHO NpefyrafaTh ee 3aXBaTHIBaioliHe NnepcneKTHBH. bes
3THX YycIexoB He OblI0 OBl KOCMOHABTHKH, YeJOBEYECTBO
He cMOrIO Gbl BCTYIHTb B KOCMHYECKYIO 3pYy.

OTH JOCTHXKEHHS COBpEMEHHOMH JIOTHKH, K KOTOPHIM OHa
He MorJia NpHATH Ge3 MNOMOLIH CHMBOJIHYECKOTO METOJAA,
y6eauTebHO rOBOPAT B ero noan3y. Ho, Kak 310 HE cTpaH-
HO, yOenHTeNbHO JaJeKo He AJis Beex.

Bpaa nu mafiayTes MioaH, OTBepramplliie NpHMEHEHHE
AsblKa HJH apuMeTHKH KaK JKeHayyHOe, HIeaJHCTHYye-
CKOe Ha TOM OCHOBaHMH, YTO, CKAJKEM, CJIOBO «UYEJOBEK» HH
CBOHM 3BYYaHHeM, HH CBOHM HauepTaHHEM He MOXO0Ke Ha
NEeHACTBHTE/IBHOTO YeJIOBeKa, a, K NpHMEpY, YHCJHTEeNbHOoe 5
He MOXOXe Ha TO KOJIHYECTBEHHOE OTHOLIEHHE, KOTOPOe OHO
Boipaxkaer. Mexay tem ¢unocodos, BJLl06aBOK CYHTAIOMHX
ce6s1 MapKCHCTaMH H YNOPHO OTBEpPraloulHX CHMBOJHYE-
CKYIO JIOTHKY, NMOCKOJIbKY OHa — O yxac| — NpHMeHseT CHM-
Bonsl Bpofie &, V, DD, |, HENOXOxMe HA Te JOrHYeCKHe
CBfI3KH, KOTOpblEé OHH 03HAYalOT, MOXKHO HEPEeIKO BCTPETHTh,
yame BCero NOTOMY, YTO OHH O CHMBOJIHUECKOH JIOTHKEe HMe-
IOT JIHIIb BE€CbMa CMYTHOe npejcTaBjeHHe. 3Has, YTO MHO-
THE COBPEMEHHBIE HeaJHCTHYECKHE TeUeHHs, B 0COGEHHOCTH
Te, KOTODblé MOAHLI CPeiH eCTeCTBeHHHKOB, YCepIHO HC-
No1b3YIOT HOBYIO JIOTHKY B 60pE6e NPOTHB MaTepHAJH3Ma H
AHAIEKTHKH, 3TH TOBAPHILH HACTaHBAIOT Ha TOM, 4TO CHM-
BOJIHYECKHA METOL MPeBpPaTHWJ JIOTHKY B HEYTO HppalHo-
HanbHOe, MHCTHYeCKoe. OHH YTBepIKAAIOT, YTO OH SKOGH
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POACTBEH HAEaJUCTHUECKOMY HAMpaBJieHHI0 — CHMBOJIHS-
My. [ToBepHB rHOCeO/IOrHYECKHM BHICKA3bIBAHHSIM GypiKyas:
HbIX TEOPETHKOB, CTOSIHX Ha HAEaJHCTHYECKHX MO3HIMAX,
OHH OTBEPraioT CaMHlii 3TOT MeTof 6e3 BBHISICHEHHS €ero Mmo-
JIOXKMTENBHOTO cofepiKaHusA. ITOHATHO, YTO 3TO He MO3BO-
JifleT HH SICHO NMOHATb KPHTHKyeMble HJeaJHCTHUECKHe Ha-
npaBJjieHHs, HH pasobpaTbCsi B TOM BJIHMSIHHH, KOTOPO€ 3TH
HanpaBJieHHsi OKa3aldH Ha MHOTMX BbIIAIOIHXCH eCTeCTBO-
HCNIBITaTeNell B KaMHTAJHCTHYECKHX CTPaHax.

¥ ¥ %

CoBpeMeHHas JIOTHKA, KaK MeTOJ HayyHOro HccJjeaoBa-
HHA, HCTOPHYECKH pa3BHJach HAa 6a3e TpaJHUHOHHON JIOTHKH
NyTeM BHeJpeHHS B Hee CHMBOJIHYECKOro Meroma. Kak H3-
BECTHO, TPaAMLUHOHHAN JIOTHKA NMPH BCell ee OrPaHMYEHHOCTH
ABJseTcsd Heo6GXONHMbIM MOMEHTOM BCSIKOTO MO3HAHHS, B TOM
qyc/ie M MO3HAHHA HAYYHOro, MPeACTaBJAfA, Kak nucad JH-
resbC, «NpeMje BCEro METOA AJs OTHICKHBAHHS HOBHIX pe-
3yJIbTaTOB, AJISl NlePeXxoia OT H3BeCTHOro K HEH3BECTHOMY».

Ho ne cnexyer nu OTBeprHyTb CHMBOJHYECKYIO JOTHKY
HMEHHO U3-3a TOro, YTO OHa HOJABb3YeTcs CUMBOJHYECKHM Me-
togoM? [lpHnOMHUM, YeMy YYHUT [qHaNEeKTHUECKHHA MaTepH-
aju3M 0 cHMBOJIaxX u dunocopckom camBonusme. Kak nspe-
CTHO, JIeHHH KPHTHKOBa/l B «MaTepHa/iu3Me H 3MIHPHOKPH-
THIIM3Me» TeJIbMTOJbIEBCKYI0 «TEOPHIO CHMBOJIOB®, KOTOPOH
DPaBHOCH/ILHA M IIeXaHOBCKAasg «TeOPHs HepOoriHdOB», Kak
OTCTyNJIEHHe OT MaTepHaJH3Ma K MaeaausMy. Ho peun mna |
He 0 HeZONYCTHMOCTH TpHMeHeHHS CHMBOJIOB Boobuie, a of |
OLIHOGOYHOCTH CYHTATh OLLYIIEHHA W NPeNCTaBJeHHS CHMBO-
JaMH, T. e. 00 omHGKe rHOceosNOryueckoi. B KOHCHeKkTe K
«Hayke noruku» I'erens Jlenun copMy/HpOBaJ BHOBb CYTh
pasJH4HA B MOAXOJE K CHMBOJIaM H K (PHIOCOPCKOMY CHMBO- §
auaMy: «OTMeTHTDb JIHIb... 3aMeYaHHs O CUMB0AAX, YTO NPO-
THB HHX BoOGlie HMYero umeTb Heabssd. Ho «nporus scakoi
CUMBOAUKU» HAZO CKA3aTb, YTO OHa HHOTAA fBJSETCA «yA00-
HBIM cpelcTBoM oG6ofiTHCh 6es Toro, 4ToO6bl OXBaTHThb, yKa-
3aTh, onpaBaath onpedeasenusn nouarull» (Begriffsbestim-
mungen). A HMeHHO B 3ToM neno duaocopuu» !. Jlenun
OTBepraJ He BOOGlle NpHMeHeHHe CHMBOJIOB, a TaKHe MONbIT-
KM HX NpUMeHeHHs, Korda ¢uiocodckHe NOHATHS, BHICKA3bl- |

! B. U. Jlen un., Counnennsn, 1. 38, crp. 107,
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BalOIHe CYIIHOCTb JAHHOTO AIBJEHHS, MOAMEHSIOTCA 3HaKa-
MH, HHYEro He ONpeaessOUIHMH, a TOJbKO 3aTeMHSAIOLHMH
CYUWIHOCTh MAHHOro sfABJeHHA. B camoM Iene, NPOH3HOCS
«BOJa» MJH «aqua», Hamucas 3TH caoBa uan Xe H;O, MH
ynorpebJiiieM CHMBOJIH, T. €. 3H4KH, KOTOPble He HMEIOT CXO0A-
CTBa C JeACTBHTeJIbHOA BOHOM H ee BOCUPHATHEM, NpeNCTaB-
JeHueM H noHATHeM o Hell. To ke caMoe HMeeT MecTo, Koraa
MBI TOBODHM <«MATb» H/JAM 3aMHChiBaeM 5, HJIH 3alHCHIBaeM
HOPMY NpHOBLIIH YpaBHEHHEM:

* __ m

p c+vu !

HJIH KOrAa cBeToOp 3e/eHHIM CBETOM NOKa3blBaeT, 4To NyTh
oTKpeT. CoBepllleHHG APYroe MecCTO 33aHHMAT CHMBOJIB!
y Tex dHa10c0OB-HAEAMHCTOB, KOTOpPHIe NpeBpallalor $uio-
cobuio B urpy cumsosaMi. Hanpumep, Illennunr, «o6bsc-
HSlJI» CHMBOJIaMH Bce SIBJIeHHS: B 60re jaHa HemocpeacTBeH-
Hasi CcTeneHb abCOJNIOTHOrO — HeorpaHuueHHoe OnitHe — 1;
B NpHpole — NepBas creneHb abGCOJIOTHOTO — MaTepus —
A; sateM wuAeT BTopas cTeneHb — cBeT — A2, HakKoHell,
TPeTbsl CTeNeHb — OpraHusM — A3, NpHYeM «CTENeHH — 3TO
KOJIHYEeCTBEHHBle Pa3JHYHe CYOBeKTHBHOCTH U OOBeKTHBHO- -
CTH>.

B ocHoBe omHGOYHOrO OTHOLIEHHSI K CHMBOJIaM (Kak B
cayyae, KOTAa Haly NMPEACTABJEHHS] CUHTAIOT JIHLIbL YCJIOB-
HBEIMH 3daKaMH, 103211 KOTOPHIX HeT 06'beKTHBHOH peasbHO-
CTH, TaK M B cJydae, KOTJa cyllecTBeHHBle (uiaocodckue
onpejiesieHHsl NOHATHA NBITAIOTCA NOJMEHHThL HTPOHl B CHMBO-
JIB) JIEXKHT NMOPOYHAas MOCHLIKA O Pa3pbiBe MEXAY MBICIBIO -
H JeACTBUTENBbHOCTHIO. Ec/i 2Ke CHMBOJBI HCMOJBL3YIOTCS He
B THOCEOJIOTHYECKOM CMBIC/Ie, a KaK NMoJAcoGHble CpelcTBa
NO3HaHHS, BBeleHHE KOTOPBIX B Ty HJIH IPYryi0 Hay4HYIO
JHCUMIIMHY H JeACTBHSI HajJ KOTOPbIMH NOJYHUHEHHl COAep-
XKaTeqp:0My KOHTDOJIIO AaHHOH 06JIaCTH 3HAaHHSA, TO NPOTHB
HY. IPHMeHeHHS, B TOM YHCJ/Ie U B JIOTHKe, BO3paXeHHA GHTb
He zo/mkHo. Crelyer Julllb HMeThb B BHAY, YTO ycleX OpuMe-
HeHHS] CHMBOJIOB 3aBHCHT OT TOTO, HACKOJBKO MOHATHA AaH~
rroif 06sacTH MoryT ObiTh — NPH CYLLECTBYIOILIEM YpPOBHE
3HaHuA — GopMaIH30BaHEI.

DToT BONpOC HANOMHHAET O NMPHMEHHMOCTH MaTeMaTHKH
K ADYrHM HaykaM, HcTonkoBhIBas MaTepHAJHCTHYECKH H3Be-
cTHoe H3peyenue [erens, Ha KOTOpoe o6paTH1 BHHMaHHe
JIeHHH, MOXHO cKa3aTh, YTO YyeM Goraue OTHOIIEHHAMH, a
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TEeM CaMBIM M OlpelesieHHee CTAHOBATCS MLIC/AH, «TeM, ¢ Of-
Hoill cTopoHHl, 60/lee 3anyTaHHLIM, a ¢ Apyro#i, Gosee MPoU3-
BOJIbHBIM H JHLIEHHBIM CMBICJIA CTAHOBHUTCS HX H300parKeHHe
B TakKHX dopmax, Kak yucaa»!. Ho He 3HauuT Ju 3TO, YTO
B CaMOM JeJ/ie, KaK 3aMEeTHJl B CBOE BpPeMsA DHre/IbC, MpUME-
HeHHe MaTeMaTHKH, O6yAyud aGCOJIIOTHBIM B. MEXaHHKe TBep-
IbIX TeJs, NPH TmepexoJe K BhICIIHM (opMaM ABHKEHHs Ta-
LaeT M JOXOAHT A0 Hyasa B GuosoruH? Her, H60 npuMeHH-
MOCTb MaTeMaTHKH He TOJIbKO YMeHbIaeTcsl ¢ YCJOXKHeHHeM
¢opMel aBHxkeHus. OHa U yBeJHUMBaeTcs ¢ pas3paboTaHHO-
CTbIO CaMOH MaTeMaTHKH, BO3pacTalollefi ¢ KaXao# mocnae-
Lyolieli HCTOPHYECKOH CTYNEHbIO, YTO [aeT BO3MOMKHOCTH
NPOHHKHOBEHHS MaTeMaTHYeCKOro MeTofa Bo Bce GoJsiee IIH-
POKHA KPYr HayK. 2OT0 MNOATBEPXKAaeTcs COBPeMEHHEIM
COCTOSIHHEM MaTeMAaTHKH, Hallle[llefl IJIOA0TBOPHbEIE BEIXOJK!
B GHOJIOTHIO, TCHUXOJIOTHIO H MOJHTIKOHOMHIO. H3BectHO
BLICKa3niBaHHe Mapkca B mucbMe K JHrenbcy oT 31 Mas
1873 r.?2 0 UPUMEHAMOCTH MAaTeMAaTHYECKOTO aHaJH3a s
HCCeJOBaHHSl 3aKOHa MepHOAMYECKHX KPH3HCOB KalHTaJH-
CTHYECKOH SKOHOMHKH.

ITpu BceM 3TOM HYXHO MPHHATL BO BHHMAaHHE, 4TO OG-
J1aCTh NTPHMEHHMOCTH CHMBOJIOB 3HAUYHMTEeNLHO mupe o6/acTH
IPHMEHHMOCTH MaTeMaTHKH. Paaymeercd, martemaTHka, no
COBpEMEHHBIM NpelCTaBJAeHHSIM,— He TOJbKO HayKa O KOJMH-
YecTBEHHBEIX OTHOINEHHAX M MNPOCTPAHCTBeHHHX ¢opMax
(a Tem GoJiee He TOJMILKO HayKa O UHCJIaxX), HO H HayKa 0 GoJiee
OOIIHX CTPYKTYDHBIX OTHOIUEHHAX HNeHCTBHTENBHOTO MHpa,
OTHOILEHHAX, H30MOP(MHEIX OTHOLIEHHAM KOJHYECTBEHHHIM H
NpOCTPaHCTBEHHBIM. TeM He MeHee JaXe B caMoM 060G6IeH-
HOM NMOHHMAaHHHM MaTeMaTHYeCKHe OTHOIIEHHsS He OXBATHIBA-
10T 6ecKOHeYHOro GoraTcTBa OTHONIEHHH, CYIUECTBYIOIIHX B
JeficTBUTEJNbHOCTH.

Jloruka, mosmsywouiasgcs CHMBOIHYECKHM MeTOIOM, MO-
HATHO, elle Gonee abGcrpakrTHa, yeM (hOpMasbHas JIOTHKA B
ee TpaaHLHOHHOM HaaoxeHnuH. Ho u 3To 06croATenncTBO —
moaAbeM Ha Gosee BHICOKYID CTyNeHb a6CTpaKilHH —
CBH/IeTe/bCTBYeT He NMPOTHB CHMBOJIHUECKOrO MeToja, a B
ero nosn3y. B camMoMm Jene, UL CHMBOJIHYECKHA MeTOJ, 103-
BOJIHJI JIOTHKE YINYGHTbCSA B @HAJNH3 TaKHX TOHKHX MOHATHM,
KakK Te, KOTOpble CBSI3aHH C npo6GyeMolt 060CHOBaHHS MaTe-

! B. U. Jlenwun Counnenus, 1. 38, erp. 105.
2K. Mapkcuo. Sureabec. Coqnﬂenmx,r XXIV, cTp. 414.
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MaTHKH, C TeOpHefl MHOMKeCTB, Tle JOCTHIHYTH 3HaYHTe/b-
Hble yCleXH B pelieHHM Npo6jeMbl KOHTHHYyMa, ¢ TeopHef
BeposiTHOCcTei. JIHIIL OH Zan BO3MOXKHOCTb COBpeMEHHOMH
JIOTHKE CTaTb HHCTPYMEHTOM KHOepHEeTHKH, Ha NpHHUHMIAX
KOTOPO# CTPOATCA MAIUMHbBI, <«IIPOJOJIKAIOUIHE» UYeJoBe-
yetku##t Mosr. TpaguuuoHHAsi JIOTHKAa, HeCOMHEHHO MeHee
abcTpakTHas, okasajach GeCCHAbHOA mNepel 3THMH 3aja-
YaMH.

IMopnunHas wenb CHMBOJHYECKOrO MeTOZa B JIOTHKe €O-
CTOHT B TOM, UTOOBI HNPHMIAThL CaMOM JIOTHKe MaKCHMAaJbHO
CTpOroe — akCHOMaTHYecKoe — H3JoxkeHne. [Ipasma, no-
CTHYb 3TOr0 NYyTeM eNHWHOA HEeH3MEHHOH CHCTeMH aKCHOM
AJis1 BCell JIOTHKH HEBO3MOXXHO, ONHAKO MBI MPHO/AMKaeMcs K
3TOH llelM 4epe3 pPa3BepTHIBAIOLIYIOCH MOC/ENOBATENbHOCTD
Bce 0Oosiee MIHPOKHX aKCHOMAaTH3HPOBaHHHIX cucrtem. [lepe-
CTpOEHHas1 TaKHM 06pa3oM JIOTHKAa CJAYXHT 3aTeM BHIfICHeE-
HHIO JIOTHYECKOH CTPYKTYPHI APYTHX HayK, B epBYIO ouepelb
MaTeMaTHKH, a Tak:Ke HenocpelCTBEHHO MeTodaM Hccaeno-
BaHH H ONEPHPOBAHHA B ECTECTBEHHHIX M TEeXHHUYECKHX
HayKax.

CosnaB cBOH HOBHe Gosiee MOIHble JIOTHYECKHe CPeAcT-
Ba, coBpeMeHHas JOrdka BoOpana B ce6s 3HauHTe/bHBIE
3/1eMeHTH JHaleKTHKH. Cnyxa 060CHOBAaHHIO COBPEMEHHOM
MaTeMaTHKH, KOTOpas AAaBHO BCTYNHJAa B JLHaJeKTHUECKYIO
o6Ja1acTb, OHA HE MOTJIa He NPHOGPECTH HEKOTOPLIe NHAJeKTH-
yeckHe yepThl. CuHTas ee Bce JKe — IOCKOJBKY AHaJeKTHYe-
CKHH 3/7IeMEHT He BXOJHT B Hee B H{BHO M BHIe ! — manbHed-
MM pAa3BHTHEM JIOTHKH TPafMUHOHHOH, MBI He JOJIKHEI
3abbiBaTh, 4YTO OHA peEIUHTENbHO OTJAHYaeTcs (B CTOPOHY
HecpaBHeHHO Gosbliel rHGKOCTH MOHATHH) OT TPALHIHOHHOM
JIOTHKH.

¥ Hac npHHATO Ha3LIBaThb HOBYIO JIOTHKY JIOTHKOlH «Mare-
MaTHUecKof», YTo 06OCHOBHIBAGTCH, C ONHOH CTOPOHEI, TEM,
YTO NPHMEHsieMble B Hefl CHMBOJIEL M CIOCO6 HeHCTBHA Haj
HHMH HallOMHHAIOT MaTeMaTHuYeckHe BhluHcjeHHs, C mpyrofi
CTODOHH, TEM, YTO 3Ta JIOTHKA JIeXKHT B OCHOBE TEODHH MaTe-
MaTHYecKoro JokasaTenbeTBa. Ho HenpaBHABbHO Jenath
OTClofa BBLIBOA, OYATO «MaTeMaTHYeCKas JIOTHKa» CJAYXKHT
TOJIbKO MaTeMaTHKe H GyITO OHa MpeJCTaBJseT JHIIb Nepe-

! TIpuMepoM RuaNeKTHKH, BXOAsAlleli B HesABHOA GopMe B CHMBOJ/IHYE-
CKYIO JIOTHKY, MOXeT C/HyXHTb u3BecTHas Teopema K. leaeas o npus-
uunuanbHofi Henmonuore hopManH3OBaHHOM apH(METHKH.
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JIOXKeHHe Ha fI3HIK MaTeMaTHUeCKuX GOopMyJ TpaaHIHOHHOM
JIOTHKH.

HenpapHibHO TakXe CUHTaTh ee YHCTO MaTeMaTHUeCKOM
Haykofi. 3TO HayKa MorpaHNYyHasd, Pacno/ioXkeHHasa Ha pybe-
XKe MaTeMaTHKH H (puaocopHH, H60, KaK M BCAKas JIOTHKa,
OHa He fIBJIseTCA He3aBHCHMOM OT rHoceosiorHH. Ilpyroe Has-
BaHHe HOBOH JIOTHKH — «CHMBOJIHUECKasi JIOTHKa®», LIHPOKO
pacnmpocTpaHeHHOe 3a pyéex{on Ha3BaHHe, yKashlBawollee
Ha XapakTepHBIAl 1/ HOBOH JIOTHKM MeTOJ, Yy Hac MeHee
NPHHATO. -

Hurunucruyeckoe OTHOLIEHHe K COBPeMEHHO! JIOTHKe
Henb3sl CUHTaThb 4YeM-To GesoGuauniM. [Tomo6Ho TOMy, Kak
No/JyyHBIllee Yy HAac B ¢BOE BpeMf H3BeCTHOe pacnpocTpaHe-
HMe 3a3HalCKH-TpeHe6pelKHTeIbHOE OTHOLIeHHe K HHOCTpaH-
HOM TeXHHKe, K TEOPHH OTHOCHTEJbHOCTH, K KBaHTOBOH
XMMHH, K FeHEeTHKEe HJIH K KHGepHeTHKe — npeHe6peKHTe/b-
Hoe OTHOILIeHHe K COBPeMEeHHOMH JIOrHKe NMPHHOCHJIO H NPHHO-
'CHT cepbe3HHH ymep6 pa3BuTHIO Halledi HaykH. Kak cnpa-
BelJIMBO YKa3aHO B MHCbMe TPYNOBl COBETCKHX HAyYHBIX H
TeXHHYeCKHX paGoTHHKOB, ony6aukoBaHHOM B nedatu («Co-
BeTckad Poccusi», Ne 76, 1956), y Hac, K coxKaneHHIo, HET HH
Hay4yHOro leHTpa, HM XKypHaJsa no Joruke. M sto npu Hanu-
YHH YCNIeXOB MHPOBOTrO 3HAYeHKS, KOTOPbIX TOGH/IHCH B 3TOH
o6nactu TakHe yueHbole, Kak A. H. Koamoropos, H. H. XKe-
rankud, A. A. Mapkos, I1. C. Houkos, B. H. llecrakos,
A. A. Illauun, C. A. SIHOBCcKas u ApYyrue.

B saknio¥eHHe ciaenyeT cKa3aThb, UTO COBpeMeHHas CHM-
BOJIMYECKAasl JIOTHKAa CYaCcTJAHBO MPeo/0JieNa . OTPLIB JOTHKH
OT KOHKPETHHIX, B 0COGeHHOCTH MaTeMaTHYeCKHX H €CTecT-
BeHHHLIX HayK, OTPHIB, OCBSILIEHHbI MHOrOBEKOBOH TpalHLH-
efl TPAaKTOBKH JIOTHKH KaK YHCTO TYMaHHTapHOM HayKH,
OTpHIB, COJeHCTBOBAaBINHA ee OKOCTEHEHHIO H ee HCTOJKOBa-
HHI0O B HIeaJHCTHYeckOM payxe. IIpuioXeHHe JIOTHKH K
MaTeMaTHKe, K eCTeCTBO3HAaHHIO, K TeXHHKe BHIHyXIaer JIO-
THKY COBepleHCTBOBATb CBOH METOJbl, BHOBb H BHOBb IOJ-
BEpraTh CBOIO CTPYKTYPY KpHTHYECKOMY NepecMOTpy, obora-
aThcA HOBLIMH HaNpaB/JeHHAMH H OTBETBJAEHHAMH. BO3HHK-
IIHe B HOBOe BpeMs JIOTHKa OTHOIIEHHMH, CHCTeMbl MHO-
FO3HAYHOH JIOTHKH, KOHCTPYKTHBHBIE JIOTHUECKHE HCUHC-
JIeHH#, HeacCOLHaTHBHHEE H ApPyrHe HeapHCTOTeJeBCKHe JIOTH-
KM, CeMHOTHYeCKHe H HHbIe MeTaJIoTHYecKHe HcCleloBaHHS,
JaBliHe Bax{Hble MJOAOTBOPHbLIE Pe3yJbTAThl, CBHAETEJLCT-
BYIOT 0 TOM, YTO OT NPHMEHeHHS CHMBOJIMYECKOTO MeTOZA B
JIOTHKE BHIMTPaJH KaK JIOTHKa, TaK H KOHKPeTHHE HayKH.
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M ecnan mMbl HabmofiaeM, 4TO JOCTHKeHHs COBpeMeHHON
JIOTHKH KPYKAaT roJIOBY HEKOTOPHIM OYpKYyasHbIM YYEHHIM,
BooOpaxkamiuM, 6yaro 06/acTb JOTHKH — eJHHCTBEHHA
peasbHOCTb, TO B 3TOM NOBHHHAa He JIOTHKa, a Te ocobble
0611eCTBEHHO-H/I€0JOrHYeCKHE YC/A0BHS, B KOTOPHX B Kamu-
TAJIHCTHYECKHX CTPaHaX NMpoTekaeT pa3BHTHe HaykH. OTxox
gacTH ¢um0codoB NMPOIIAOrO H HACTOSILIEro, B «TPeTbe Lap-
cTBO» —B cdepy abCONIOTHHIX JIOTHUECKHX HCTHH, B MHP,
CTOSIMA AKOOH KaK HAX MaTepHaNbHEIM GbITHEM, TaK H Hal
NepeXXHBAaHHAMH NCHXHKH, BLI3BaH, B KOHEYHOM cuere, IJIy-
GOKHMH KJ/1aCCOBBIMH NPHUYHHAMH.

IleficTBHTeIbHOCTh HMIEpPHAJH3Ma 3acTaB/seT HAEoJO- -
roB TOCMOACTBYIOLIMX K/JI2CCOB METaThCsl B MOHCKax mpHGe-
}KHua Gosee HaJeXHOro, 4eM 0GBeTIANbIfI «K/1acCHUECKHA»
HaeasnsM. OJHH HAXOAAT ero, BO3Bpallasch K NJaTOHOBCKO-
My MHpPY HIefi, ApyTHe OKYHal0TCAd B TyMaH MHCTHKH. Ho Kak
Obl HM HCKa)kajau 3TH ¢unocodckue MAEaJHCTHUCCKHE «BbI-
BOIbI» COBPEMEHHYIO JIOTHKY M Te HayKH, K KOTODHIM OHa
NpHIaraeTcsd, M3 3TOro OTHIOAL He ciexyer, 6yATO AHANEK-
THYeCKH#l MaTepHalau3M AomXKeH oTOpocHTh ee. Ero 3anaua
BCKPHIBATh — HEe ¢ HACKOKa, a TeplesiiBo, CO 3HaHHeM
Ieja — 3TH MCKAXKEeHHS, HEeNDUMHPHMO OOpOThCH NPOTHB
HHX, yCBaWBasi BMecTe ¢ TeM Bce MOJOXKHTENbHOE, UTo aloT
IN NO3HAHHA H TNepefeJKH MHpa JIOTHYeCKHe CPeNCTBa
CHMBOJIHYECKOrO MeToa.

CoBpemeHHas CHMBOJIHYECKAasl JIOTHKA COXPaHfAeT MOJHO:
CTBIO BaXKHEHIIYI0 XapaKTepHCTHYECKYIo 4epTy dhopMasbHOA
AOTHKH — OHa He paccMaTpHBaeT COAepIKaHMs MbICHel, a
paccMaTpuBaeT TONbKO HX ¢opmy. Kak u TpagHUHOHHafA

- JIOrHKa, CHMBOJIHYecKas JIOTHKA pacu/ieHsieT MbllllJIeHHe, KaK

6L aHAaTOMH3MDYeT ero, CBOLMT ero K KOMOHHANuaAM npo-
crefimux 3neMentoB. OcraBasich Bce-Takd (opMaJsbHOM, OHA
He B COCTOSTHMH OXBATHTb AeACTBHTEJNbHOCTH BO Bcelt ee moJ-
HOTe. DTO cBA3aHO c JBOACTBEHHHIM XapaKTepOM DAa3BHTHSA
camoit Hayku. Eme Jlo6aueBckuit B Tpyne «O Hayaaax reo-
MeTpHH» MHCaJl, YTO TPYAHOCTb NO3HAHHA yBelHUHBaeTcs KaK
Mo Mepe. NPHG/IHXKEHHSI K «PFauyajibHBIM» HCTHHAM, TaK H B
ApYroM HanpaBJeHHH — B HAaNpaBJeHHH Pa3BHTHS N03HAHHA
K GoJiee CJIOXKHBEIM IOJIOXKEHHAM.

B coBpeMeHHON JIOTHKe, ¢ ee CHMBOJIHYECKHM METOJIOM,
TEeXHHKA H TeOPHS MBILIJIEHHA TOCTHIJIH HeOLIBAJIO BHICOKOM
TOHKOCTM H TOYHOCTH. Mpll/ieHHe NOAHSIOCH HAa BepUIHHBI
aGcTpaKuuH, o6ecneyds HeBH/aHHbIe TeXHHIECKHe NOCTHKe-
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HHA, KOTOPbIE, B CBOIO OYepeflb, HeH3MEHHO CTHMYJIHDYIOT ero
AanbHeAHA noAbeM. CeroiHa MOXHO ¢ NMOJHLIM OCHOBaHH-
€M CYHTaTb, YTO C POXKJeHHeM MaTeMaTHKH HepeMeHHLIX
OTHOUIEHHH, ray60Ko MaTreMaTH3HpoOBaHHOM ¢H3MKH (MaTe-
MaTHKa CJYXHT B Hell He TOJNbKO AJisfi 06001eHHs pe3yibTa-
TOB 3KCIEpUMEHTA, HO NpexjJe Bcero I/ MOAENHPOBaHHA
(bH3HYECKHX MpOIeCCOB H AJs NOHCKOB HOBBIX TEOPHH) H,
HaKOHell, CHMBOJIMYECKOH JIOTHKH, HACTYmuJa HOBasg 3N0xa
Pa3BHTHA HayYHOH MBIC/H. o

Onnako cjaefyer YYHTHIBaTh, UTO HCNO/Mb30BaHHe COBpe-
MeHHOM JIOTHKH, KaK BaXKHOH cOCTaBJAfIONIeR YacTH Hay4YHOH
Ky/JbTYpH Hallero BpeMeHH, XapaKTepH3yeTcsl MpHCYyIleh
3TOH KyJbType pasjsoeHHOCTbIO. [TonBeka Ha3an, Koraa HM-
nmepHanu3M HaxOJHJICS ellle Ha CTaJHH OTHOCHTEJLHO «MHp-
HOH» 3KCMAHCHH, KPU3HC eCTeCTBO3HAHHS BHI3LIBAJICA NPOTH-
BOpeuHeM MeXJy OyPHBIM POCTOM HayKH, JOMaloLledl OTXKHB~
IIHe TTOHATHS, H KOHCEPBATHBHON 06lllecTBeHHOM HIe0J0rHe .
Tenepsd ke, nocJjie TOro Kak JABe MHPCBLIE BOAHH H paj noGe-
JBOHOCHBIX COLHAJHCTHYECKHX PeBOJIOLMA MOJOXHIM KOHell
MOHOMNOJBLHOMY IOJIOXKEHHIO KaNHTaJHUCTHYECKOH CHCTeMH,
B €CTeCTBO3HAHHHM H MaTeMaTHKe, a TaKXe H B JIOTHKe 6o-
pioTcsi JBa HanpaBJieHHS — NepeloBOé H peaKIHOHHOE.
ITocneatee He TONBLKO BapaillluBaeT NapasHTHPYIOIIYyI0 Ha
JOCTHXKEHHSIX HayYKH H TeXHHKH HAeasJHCTHUYecKyio ¢HiI0CO-
¢duio, HO W MBITaeTCHA, H3Bpanlas ee CYThb, NOCTABHThL HayKy
BCelleJo Ha CAYyXG6y arpecCHBHBIM 3Kcnnya'ra1‘opcmm HHTE-
pecaM rocrnoicTBYIOIIHX KJAacCOB.

Opanako Bce Gosee 3HAUMTENLHOE YHCHO YYeHBIX BCEro
MHpa HauHHAaeT MOHHMAaTh, UTO HCIOOJL30BaHHE COBpPEMEH-
HOM HAaYKH H TeXHHKH TaHT JABe TOJAPHBIX BO3MOXKHOCTH;
CAYXKHTb MHG0 CYacTbiO, JHG0 HeBHIaHHbBIM OelCTBHAM JIO-
nen. Kakas u3 Hux GyZer pea/u30BaHa, 3aBHCHT OT CTEMNEHH
CO3HATENIbHOCTH caMHX JoAefi W XapakTepa HX NpaKTHye-
CKOHA U TeOopeTHYeCKOH desTe/bHOCTH.

-

-



UMTUPOBAHHAA AUTEPATYPA

I.W. Hamilton. Review of Edinburgh. 1893. -

2. J. Hadamard. La géometrie non-euclidienne et les définitions
axiomatiques. La Pensée, N 58, Paris, 1954.

3. Hur. no: L. Couturat. Opuscules et fragments inédits de Leib-
nitz. Paris, 1903.

4. G. W. Leibnitz Hauptschriften zur Grundlegung der Philosophie.
1904. ?

5. G. Boole The mathematical analysis of Logic. 1847.

]



4YTO YMTATH
WENAIOWMM YTNIYBUTD CBOM 3HAHMS
B MATEMATHYECKOW JIOTMKE'

H. 4. lenman. [lepBoe 3HaKOMCTBO ¢ MareMaTHueckoR sorukofi. Man- -BO
«3nanue», 1965, 56 crp.

'A. Tpouwes. Beefiee B MaTeMaTHYeCKylO JIOTHKY H ee TeXHHUeCKHe TpH-
noxenusi. Ceepaiosck, 1964, 50 ctp.

I. 0. EdpemoB. MaTemaTuyeckasi JIOTHKa H TeXHHKa. M3a-Bo «3HaHues,

1962, 46 ctp. =
JI. A. Kanyxnun, Uto Takoe matemaTHueckas Jqoruka? Mag-so «Haykas,
1964, 151 cTp.

3. Bepxan. CuMBO/MHYeCKas JIOTHKa M pasyMHbie Mawaun. Hazn-so
HHOCTp. JuT-pH, 1961, 260 ctp.

A. Tapcknii. Beesenne B JIUTHKY H METOLOJIOTHIO AeNyKTHBHHIX HayK.
Han-Bo uiocTp. nut-pH, 1948, 327 cTp.

IO. T. Kan6eprcon. MatemaTuka M JOrHKa Hmbopmauﬂotmux ycrpoficts,
Han-so <«Ilpocseiennes, 1965, 267 ctp.

Il. C. HoBukoB. Dnementsl MaTeMaTuHueckoii soruku. ®usmartrus, 1959,
400 cTp.

, ! Cnucok cocraBlien B MOpfAAKe BO3pacTaiollell TPYAHOCTH.



COAEPHAHME

[Mpenucnosue

Paszpen nepsui
3ANAYM

A. 3apaun, pemaembie Ge3 nNpUMeHeHHs MaTEMaTHYECKOi
JOTHKH

. Knarn u npogeccun (K)

. Tlpodeccop Kykymka (K)

.Cmna (K) ... . .

. Tpoe npysedr (K)

. B Tlomexowee (K) . . . . ,. . . .
. Y6uiticTBo B noHaoHckoM Metpo (I, ®uanunc, K)

O U GO B =

B. 3apaun, pewaemble CpeACTBAMH JIOTHKH BbICKa3bBaAHHA

7. ABTOMaTHUYeCKHil COpTHpOBiIMK TonamBa (3)
8. Tysemum u Komonuamicts (K) T
9. Hpa nuemenn (K) % 3§ @ &
10, Tlopsagok yTBepxkaeHus npoexktos: (3)
11. Pa36uToe okHo. Iepeuiit Bapuant (K)
12. Pas6uroe okHo. Bropoii Bapuaut (K) . .
13. Pas6uroe okno. Tperuit sapuant (K) . -
14. Paccesanubiii npodeccop (K)
15. Norosopurie Hauana (3) .
16. Typuer. Ilepsuiit Bapuant (K)
17. Typuct. Bropoit Bapuant (M)
_ 18 Typucr. Tpetuh Bapuant (M) . .. .
19. Ilpasurtenb octposa (M. JI. Bpaysp, 3) . .
20. Ymior ¢ aBTOMaTHYecKHM BhIKniouaTeaeM (3)



B. 3anaun, peinaemue cpencrsauu AOMHKA KAacCoB
a, OcHOBHBIE 33ja4YH . . i o & &
2]1. 3/0yMHILIEHHHKH (3)

22.
. IIBa o6wbasnenus (3)

. ®ororpadus CTapﬂHHOFO 3amMKa {3)

. Co6aku necanyero (3) s .

. Kapra u noporu (3)

. Jlo6pocoBecTHEI® paﬁommm (JJ.e Mopran 3)
. Coo6menue o Jekumu (V.
. ¥ Tenemnsopa («MHp Texuuku», 3)
. Boeunmit daor (Jx. ByJ’Ib 3)

. Kanurau u pyaesot (3)

. Ppynauie nern (JI. Kspo:m l\)

. PuiGu (J1. Kepona, K)

TlpaBHabHBIA HIH Henpaaﬁnbnuﬁ BuBon? (3)

C. IOxesouc, 3)

6. 3ajauu ¢ TeXHHYECKHM COMEepPKaHHEM

4. Lietusie duaxku (3)

. UeTnipexrpansasi npuama (3)

. Pogar v xwonka (V. P. w6u, K)
. ¥YpaBHenus, nas GykB (3)

. CurHagbHasi ycraHoBka ® (3)

. Cemadopsl u ¢ Henxn (3)

. Tpu MaiuHbI

. Tpn mawuun. Bropoit Bapmaur (3) .
. T1pon3BOACTBO H KOHTPOJbL KauecTBa (3)
. IlpousBoncteedHas muHusa (3) v s
. Tepenava coobmennit (3)

epBhIi Bapmlm'r (3)

8. 3a/1aU C 3JeMeHTaMH apHPMETHKH

A. 3apaun, pewresnule 6e3 TPHMEHEeHHs MaTeMaTHueckof

126

B. 3anaun, pemeHnble, cPEACTBAMH JOTHKH BLHCKaSHBaHHH

L

42. Henyratet u BoeHuele (¥. C. I[x:eaonc 3)
46. .
47.

48.
49,
50.

Mexnaynapoanasn koudepenuns (3)

HcenenoBanue onepaunii mo 06cny>KuBaHmo Ha-

cesenus  (3)
IMepesonunxy (3) s
[TponoBoabcTBelHbe sanacu (3)

Uucno HeussecTHrix npeameros (e Moprau 3)

Paspen eropoii

PELMEHME 3AZlAY. TEOPHS

¥

.-lormm .
Kiury u 1 oqmeccmx (3)
2 l'IpOIbeccop f(yxyml(a (K)
3, Cnnas (
4. Tpoe npyseﬁ (3)
5. B IMomexonbe (3) .
6. Y6uACTBO B JOHIOHCKOM Me'rpo (3)

Beenenne B JOrHKy BhicKasmBakui (3)
7. ApTOMaTHYECKHH COPTHPOBLIMK TOMJMBa (3)

9.
10.

8. TyseMum u Ko.nomannc-ru (3. M) . . ,

Ba niaemedu (3, M . e
IMopsanok yTBepaKAeHHA NpoeKTa (3) +

BRNNERRERNN RRERN

NRREBEESSS



. Pas6uroe oxno. BropoRt sapuant
. Pas6uroe oxno. Tperuft aagnam 3
. Pacceanunii npodeccop (3)

. JloropopHeie Hayaxa (3) ¢ @ & @ %
. Typuct. Ileppuifi Bapuant (K) A
. Typucr. Bropofi BapyanTr (M) . . . .
! 'Il:}rpnc'r Tperuit Bapuant (M) .

20.

. Paaburoe okno. Ilepsuifi Bapuanr 535

3

. . . -

aBuTenb octposa (3) .
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