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Hauano knueu NATUR

O npupoae yuces
EctecTBeHHBIC HaYa/Ia MaTeMaTHYecKOi (pustocopun

[eno xe, Aymaro, B TOM, 4TO TeJla €CTb C TAKOI IPUPOLIOI

Yro, MOpOaMBIIN OTOHb KaK-HUOY/b, TOYHO TaK K€ CIIOCOOHBI, —
Ko n3meHmics ux CTpoit ¥ ABUKEHBE, — BO3LyX COCTABUTH,

W 9T0 TakuM ke IyTeM BCE& OTHO U3 JPYrOro BBIXOMT...

Tum Jlyxpeyuii Kap
(«O mpupone Bemieit» 684, 798...)

Hanucano: 1979 — 1981, Pura

1978.gada V. Egle nonaca pie tam atzinam, kuras
20 gadus vélak tika nosauktas par Véras teoriju. Pirmie cBOPHIK N c231.6 84,8
méginajumi izklastit $o teoriju tika izdariti 1979.—1981. BAPUANT Ko
gados vairakos masinraksta s€jumos krievu valoda.
Krajums NATUR satur $os tekstus negrozita veida.
Gramata domata zinatnes vésturniekiem.?

BANAKC 3rAE

Om uzoamens © WeubosE WhEEn
1994.03.04 00:50 HOYB HA IATHUILY

HACTH I (TEOPKKA)
.1. Begma mpencrasnser coboit «Komiibro-
TEpHBI apxXuB JOKYMEHTOB Bannauca Oruex. g
OPUKA
ABTOp pasHble JOKYMEHTBHI, OTHOCAILIMECS K €ro MPEANCAOBHE URKAA AHEXAKUKA WAER

NPEANCNORKE CBOPHUKA "0 MPUPOAE YV CEANM

NPOIIIOMY, XPaHUT B 3TOM apXUBE B TAKOM BUJIC, 1, hynesaga TRNe 2
2., METAHYMEPUKA b4

4yroOBl MMM OBLIO YHOOHO HONB30BAaThCA U B 3. Teopuka 103
clly4ae HEOOXOAMMOCTH YTOOBI MOXHO OBLIO Ha SR A Ao 20
CTATHCTUKA IREPNI‘(A "YéUDV(h" 6

HI/IX COCHaTBCH C TOqHOCTB}O I[o aGSaHa- OFNABNEHUE CBOPHEKA “"TEOPUKA™ 2

.2. Hacrosimuii c6opuuk Bemubl comepxut mweros 73
TpyHIy JOKYMEHTOB, KOTOpPbIE co3aBayuck ¢ 1979
rojia ¥ OONBIIMHCTBO U3 KOTOPHIX MEPBOHAYAILHO
CYIIECTBOBAJM B HAaleyaTAHHOM Ha IHIIyIIEH
MallMHKE BUJIE, a HAa JUIMTECIBHOM IYTH JaJIbHEH-
HIeld SBOJIOLUHY MHOTHE U3 HUX MPOLLIM U JPyTHe

2 1
BUJIBI CYIIIECTBOBAHUS 1T0KA, HAKOHEII, HE TIOMAJIN B Tutyabublii auct cbopuuka «Teopukay
Bex ny B Tperbeit Menuoteke

N

COCTABNEH: PUrA 1988 ANPENL

! B atot cOopuuk Tpetseit Menuorexu Bxopunu Meautanuu «Hymepukay, «Metanymepuxay, «Teopukay,
«Kputuka» u «MeraTeopuxay.

2 AgnoTtamus k Tomy m3ganmio 2001-ro roga kauru NATUR B Benge, koTopsrit xpaauTcs 8 HanponansHo#
1 Axagemudeckoit 6uoimorekax JlarBuu. XOTs camMa KHHTa MMeJIach Ha PYCCKOM, €€ aHHOTaIus Oblila HalmmcaHa
mo-nateimicku. IlepeBon annotanuu: «B 1978 romy B. Drite npurien k TeM BbiBogam, 4to 20 JieT crycts ObutH
Ha3BaHbl BempaHnckoit Teopueii. IlepBbie MOMBITKH M3JI0KUTH 9Ty TEOpUto Obun npeanpuusThl B 19791981 roxax B
HECKOJIBKUX MAIIMHOMUCHBIX ToMax Ha pycckoM sizbike. COopHrk NATUR comepkXuT 3TH TEKCTHI B HEM3MEHEH-
HOM Bujie. KHura npenHa3zHaueHa Ui HCTOPUKOB HAYKW.



VEcordia, m3Biaeuenne R-NATUR1 3 B. Orie. «O npupone uncesn». Teopuka

3. Drta rpynma JOKYMEHTOB OTHOCUTCS K 3aHATHAM
Bangunca Orne ocHOBaHWSMH MaTeMaTHKH. ABTOp HE JeNaeT u3
HUX CEKpeTa, M JOKYMEHTHI HACTOSIIET0 COOpPHHKA OCTYITHBI
(GecriaTHO — MO KpaifHel Mepe Ha MallMHHBIX HOCHTENSNX) BCEM
JKenaromuM. B To ke BpeMs ABTOp HE CUHMTaeT 3TOT COOPHHUK
LEIbHOM 3aKOHYECHHOM KHUToM Ha JaHHyrO TeMy. Jlaxe Ha
HAYaJbHOM JTare CYIICCTBOBAaHUS ATHX JOKYMCHTOB, OHHU HE
paccMaTpUBallUCh Kak 3aKOHUCHHash KHUTa. Tem Oomnee Temepb
MHOTHE W3 HHUX IMPOCTO ycTapenu (0COOEHHO Te, 4TO KacaroTcs
MPOCKO O TIOMOIIM B paboOTe W T.I. JABHO HEAKTyaJbHBIX IIPOOIEM
WIH KOTOPBIC OIHUCHIBAIOT TIPOCKTHl KOMITBIOTEPHBIX CHUCTEM,
MHOTO JIET TOMY Ha3aJ TaK ¥ He PeaM30BaHHBIX J0 KOHIIA).

4. Takum oOpa3oM, HACTOSIIAs KOJUICKIHS SIBIISCTCS HE
nenbHOM kHMrod, a mmeHHo CbOPHUKOM JIOKYMEHTOB -
JOKYMEHTOB MPOIILIOTO — U TOJBKO.

ArentctBo UBUBU

Baxmic Sras

NATUR

| T —rrar ween
B

I —
Hezprasess | o oA i a
wrana X - EICXRNE 10 b
q. wmeecooe
A1

e ez T [Cn] dm e
e : -

man )

o |
= ||
Weppan crvaldie o CIRLGHLE PHES -

w5 HEFEPHAEST 4emn, dspmasaroes D
B4 mmaTTe :

O IIpHpOIe YHCET

Turtyabnblii auct kiuru NATUR
B lllectoit Menuorteke
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1. Terpaas OPRIR
Kyua npenuciioBuii k coopunky «O npupoae yucesn»

Br1o OBl JKeNaTebHO BEIBECTH U3 HAavall
MEXaHUKH U OCTAJIBHBIC ABJICHUS IIPUPOIBI.

Hcaax Horomon
(npeducnosue k nepsomy uzoanuio «Hauany)

Hanucano: 1979-1994, Pura

Menus OPRIR copepxut psia npeauciaoBUN, HOCIECIOBUN 1
0JI00HBIX MaTEPUANOBS, KOTOPLIMHU B Pa3HOE BPeMs CONPOBOKAANCS
cOopHUK «O TmpUpPO/Ie YHUCEN» U APYTHE KOTJa-TO CYIIECTBOBABIINE
cOOpHHKH, BKITFOUABILIUE HhIHENIHNE YacTH cOopHUKa «O mpupoje

YUCCID».

1. Coopnuk «O npupooe yucen»

§1. Ilpennciaoue menutaunuu OPRIR

.5. B aTy Meuto momerieHbl HeCKOJIBbKO MPEANUCTOBHI M MOCIECIOBHM, KOTOPhIE B PA3HOE BPEMSI
o0pamJIsTH MaTepuall, HbIHE COCTABJISIONINN TadbHEHIIYI0 YacTh 3TOro coopHuka. Cam ke JTaHHbBIH
COOPHHMK TMPOIIIEN JOBOJIBHO JTUTEIBbHYIO SBOJIIOIHIO U B Pa3HOE BPEMs CYIIECTBOBAJ B Pa3HBIX BH/IAX.
OCHOBHBIE 3TaITbI 3TOW SBOJOIMU TAKOBBI:

.6. 1) B Tpertneii Meaunoreke:

. a) MammHOmMCHBIN cOopuuk «Corpus Delicti» (1979.11-1980.06) — cambrit
panHuii cOopHHK Tperbeit MeanoTeku, B KOTOPOM OOBEAMHSIIOCH BCE, 4TO ABTOPOM K TOMY MOMEHTY
OBLJIO HAMEYaTaHO Ha MAIIHHKE,

8. 0) mammHOnMCHBIA cOopHUK «EcTtectBennsie Hawama» (1980.06—1980.07), B
KOoTOpoM MaTeMathka coopauka «Corpus Delicti» 6bi1a yxe otmenena ot punocoduwu;
9. B) MamuHOMUCHBIA cOopHuK «O mpupome umcem» (1980.07-1984.08); B

CYIITHOCTH 3TO TPOCTO TMepeMMEHOBaHHBIA cOOpHUK «EctecTBerHHsle Hagama»; cObopauk «O mpupome
yucen» ObUT TpeHa3HAYCH JIJIS TPEAbIBICHUS «ITOCTOPOHHHM» M B HEM OBUIHM Y/aJCHBI, 3aMAThl WIH
NpeIHaMEPEHHO CJIeNIaHbI JIByCMBICICHHBIMHU BCE MECTa, TPOTHBOPEYAIINE MAPKCH3MY;

0. T') MIECTh MAITMHOMUCHBIX cOOpHUKOB «Teopukay (¢ 1980.06), «Dykmumom» (¢
1980.06), «Marematuka» (¢ 1980.10), «/Inanoru o matemaruke» (¢ 1981.02), «B camy mareMaTukm» (¢
1981.05) u «Yucna» (c 1982.06); sta nuaus cOOpPHUKOB ObLIa MpenHa3HaYeHa ABTOPOM JUISl CAMOTO
cebs1 M «CBOMX»; OHA TOBTOpsUIa (B HEKOTOPHIX 3aroTOBKAX pacImpsiia) maTepuan cOoprHuka «O
NpUpOJIe YHUCET», HO MPOTHBOPEUMsI C MAapKCH3MOM HE CKpBIBAJIMCh W HE 3aTYLIEBHIBAIUCH (JIMHUS
cymecTBoBana 10 1984.08);

A1 1) TpH MaIIMHOMUACHBIX cOopHuKa Kak yactd I, Il u Il mox o6mum Ha3BaHMEM
«O npupoae umcen» (¢ 1984.08 nBe mapajie/ibHbIC JIMHUU YK€ HE TOJJICPKUBAIUCh U 00e ObLIH
NpUBEACHBI K eINHOMY BUY: 3akoHUeHHOoe B {.11}, a He3aBepieHHoe B {.12});

12. €) MalIMHONKCHBIN COOpHHK HE3aKOHUEHHBIX MaTepuaioB «MatemaTuka» (c
1984.08).

8 Chv'i MaTtepuralibl, YK€ JaBHO IMOTCPABIINC AKTYaJIbHOCTb U B HU3BECTHOI CTEIEeHU NOBTOpsAOIUE ApYT
Apyra, 34€Cb COXpAaHCHbI KaK ayTCHTUYHbBIC JOKYMCHTBI JI UIIJIIOCTPpAllU UCTOPUU.
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13. 2) B Isroii Meanoreke
7IBa pasza NpeINPUHUMAINCH TTOTBITKU 3a-
HECTH 3TH MaTepuaisl B Kommbiotep (EC
OBM), HO o00a pa3za wusz-3a HepaboTO-
CIIOCOOHOCTH MAaIIMHBI YIAJIOCh NepeHec-
TH JIAIIb HEOOIBIIYIO MX YaCTh:
A4, ) TIOTBITKA MyO-
Banaxc Jrxe nukanud B KommbloTepHoM (EC DBM)
xypHaie SDOM (1990.04);
0 HPMPOﬂE t{M(Eﬂ 15. 3) TOMBITKa MyO-
aukanud B KommbloTepHoM (EC DBM)
AGOpaNE; JREEenE, xypHae CDOM (1991.10).
.16. 3) B Ilecroii Meauore-
Ke MaTepualibl ObUTH MOJHOCTBIO 3aHece-
HBI B ICPCOHAIBHBIN KOMITBIOTEP:

C6opuux %8 C295 80.7

Bapuanr ¥I

A7. W) TIOMCIICHUE B
Benny — B komnbroTepHbiid apxuB Ha IBM
PC (1994).
C295 80.7 Twryn. "0 npupoze yucea" 2
292 80.7 Mpeaucrosne uukna "Mexauuxa Huen” 3
xe93 80.7 lipeaucnonue cdopuuka "0 npupome uucea" 7
M235 80.6 1. HYMEPHKA (meamreuma KIS) 2l §2. Hpe}II/ICJIOBI/Ie npu HyﬁﬂI/IKaIII/II/I B
M83.2 80.6 2. TEOPHKA (meamraums ¥9) 105 JKypHaJie SDOM
MI58 80.4 3. 3YKAHIOC (mezwrauma ®I2) 71 1990.04.26 19:32 YeTBepr
MI85 80.4% &, MPEAMKAT (ueanraums ¥I3) 49 (paHbH_Ie Ha 3 roza, 10 MECSIIICB, 7
M205 80.4 5. AITOPHTM (mexnreums ¥I4) 44 nHeit, 5 yacos, 18 MUHYT)
276 80.7 peaynpexnenne I
A29% B0.7 lNlocxecxosue cGopuuka "O npupome ymcen" 3 .18. BeImomass TIPUHSITOE Ha
306 x. TOPKCCTBECHHOM IOOWJIEHHOM 3aJIeKaHUuU
Lo L R {FIFTH.1010} pemenxe, Mbl HauYMHAEM
371ech BhIMycK kypHanma SDOM.* TTozxke
THTYILHBI JUCT NEPBOro MANIMHONMCHOT0 COOPHHUKA ¢ 10 HomepoB SDOM (st0T M 9 cieny-
Ha3BanueM «O npupone yncem». Urons 1980 roga fonmx) Oyayt BkmodyeHsl B CDOM B

KaueCTBE TEMATUYECKON KHUTH.

.19. Haunnaem mb1 Beimyck SDOM c¢ myGnukanuu coopHuka «O npupoze Yucem» U HEKOTOPBIX
COIIPOBOXK/IAIONIMX ero MarepuaioB. CHauana miepBble Marepuanbl cOopHHka «O TpUpoae YHCem»
HOSBIJIKCH BO BpeMeHHOM cOopuuke «Corpus Delicti» (meautanust TEOPUKA). ITorom, koraa Obutu
nmormmcanbl npyrue memutarym (HYMEPUKA, DYKIIMJOC, TTPEJJUKAT, AJITOPUTM), Bce oHm
Obun 00benuHeHb! B cOopHUK «EctecTBeHHple Hauanay, KOTOphlid Bckope (mocie 1o0aBiieHHs elle u
meautaiun YUCJIA) Obut neperMeHoBaH B cOOpHHUK «O MPHUPOJE YUCEID» M IOTOM pacIIupeH Oojiee
MO3JIHUMH TIPOTOKOJNAMU OOCYyXeHHul ero Oonee paHHuX dYacted (Mmeramemutarum KPUTUKA,
METAHYMEPUKA, METATEOPUKA, KOHCTPYKTUBU3M u [1K).

20. JByxTOMHBIA COOpHMK «O HPUPOJEC YMCED» IMOICPKUBAICI B JBYX MAaIIMHOIUCHBIX
IK3EeMIUIIPax, MpelHA3HAYCHHBIX ISl OOIEHHsI ¢ MAaTeMaTHKaMHM, a JBa JIPYTUX dK3eMIUIIpa 3THUX Ke
MEAWTAMd W MeTaMeauTanuii Obutm O(OpMIICHBI B BHJAE 4YeThipeX CcOOpHUKOB («Teopukay,
«Qykmuaony, «HYucnay, «/luamorn o matematuke»). Jas 3TuX cCOOPHUKOB OBUIM OISATH K€ HAITUCAHBI
CBOM TPEIUCIIOBUS M MOCIECIOBUS (T.€. — o0pamileHus ), OTIIMYaBIINecs oT oOpamieHuid coopanka «O
npupoe Yucem» (HO MHOTIa YaCTHYHO MOBTOPSIBILUE T€ ke MbIciN). [lo3ke Takoe copepkaHue 0THOTO
U TOTO JX€ Marepualia B JBYX IMapaJUIelIbHBIX psAfax COOPHUKOB OBLTO TMPH3HAHO HEYIOOHBIM U
HelleJIecoo0pa3HbiM, W OBUIO PEIIEHO WMETh TOJBKO OJIMH «KAHOHHYECKHI» HabOp COOPHUKOB.
[ostomy cbopuuk «O npupoe unucem» 0611 pachopmupoBad. Ho motoM ObUIO penieHo BOCCTAHOBUTH U
COXPaHHUTh B KadeCTBE KAHOHUYECKOrO HMMEHHO cOOpHUK «O TpHpoJe YuCel», a JIMKBUIAUPOBATH

4 B 1988-1992 rogax MHe He OBUIM JOCTYIHBI TepcoHambHble KommbioTepsl (PC), HO OBITH JOCTYITHBI
coBerckre skBuBaneHTsl IBM/360 u IBM/370 (EC DBM), Ha KOTOpBIX s Bbimyckan xypHaa CDOM (Computer
Diary Of Madman) u meiTajics BHITYCTUTH elne BTopoii xypuan SDOM (Scientific Diary Of Madman). B stux
U3IAHUSX OBUIM TPEANPUHATEI TIEPBBIE TIOMBITKH OMyOIMKOBATh BEJaHCKHIO TEOPHIO B KOMIILIOTEPHOM BHJIE — 10
9TOTO €€ ONMUCAHUSA CYIIECTBOBAIHU TOJBKO B MALIMHOTIUCHBIX TOMaX.
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BTOPYIO, MAPAIUICIBHYIO JTUHUIO. Takol BapUaHT B KOHIIE KOHIIOB U OCTAJICS OKOHYATENILHBIM B TpeTheit
MenanoTeke; yCI0BHO COOPHUK OBLT pa3/ieieH Ha TPH KHUTH:

| — «Teopukay,

I — «QyKIUa0I»,

Il — «Yucmay.

.21. 3nmeck, pu mybdauKaiun 5Tux MatepruanoB B SDOM (CDOM), MbI B OCHOBHOM COXpaHsIeM Ty
OpraHM3aIlMI0 WX, KakKas CyIIecTBOBaJia B cOOpHHKe «O MpUPOJE YHUCE», MOMOIHSIS e HEKOTOPBIMU
MPEIUCIOBUSAMU U TIOCICCIIOBHSMHE, CONPOBOKIABIIMMY JaHHBIN MaTepuall, KOrJla OH BXOAMI B IPYTHE
(pacthopmupoBanHbIe TOPKE) cOOpHHUKH. HekoTopeie MecTa B 3THX 00paMIIEHHUSIX MOTYT ITOBTOPSTHCS,
MOCKOJIbKY OBLIH B CBOE BpEMsI HAIIMCAHBI JIJIsl Pa3HBIX KHUT, HO TAKUX MECT HE Yepecyyp MHOTO.

§3. lo6aBienue npu nydaukanuu B :xkypuajie CDOM

1991.10.10 14.08 geTBepr
(uepes 1 ron, 5 mecsues, 13 aueit, 18 yacos, 36 MUHYT)

.22. Ha camom nene (B ampene 1990) Breimen Tonbko ofauH Homep xypHana SDOM. Iloatomy
temaTtraeckas kanra CDOM, ymomsiayTast B {.18}, He momyumnacs. Ho Ha cerognsimauii ness 8 CDOM
MOMEIIEHBI yKe Bce 0OIIeCTBEHHO-TIOIUTUIECCKUE U HAYYHO-TIOMYJISIPHBIC YacTh 3-ei u 4-0if MEeAHOTeK,
W HaCTalla Ouepellb «CKyYHO-Hay4YHBIX» TEKCTOB, Kak 0 HUX ObuTo ckazano B {FIFTH.1016}. U BoT, MBI
HauuHaeM MyOJauKoBaTh cOOpHHMK «O IpUpOAE YMceN» U CBS3aHHBIE ¢ HUM Marepuansl. Huuero ne
nogciacuib, YUTaTClIb, CDOM - 3T0 HE TOABKO JHCBHUK W XPaHUIUILNEC MATCPUaIOB, HO U «IIOJHOC
coOpaHUe COUMHEHUI» JAaHHOTO aBTOpa. A aBTOp ATOT MMEJ HEOCTOPOKHOCTh HAMUCATh U 3THU CKYYHO-
HayuHble TeKcThl. Ho, uroObl umTaTento ObLIO HE COBCEM OECHPOCBETHO, CKyYHO-HAY4HBIE TEKCTHI
OyayT 4epenoBaThCs ¢ Oosiee «auTadebHBIMIY... MITak, Briepen B CKyKy-HayKy!

§4. Jlo6aBaenue npu nomemenuu B Beany

1993.11.19 18:38 marTuuma
(uepes 2 rona, 1 mecsan, 9 nuel, 4 yaca, 30 MUHYT)

.23. Ho u B CDOMe omny6sinkoBath cO0pHUK «O MPHUPOJE YUCEN» yAAI0Ch TOJIBKO IPUMEPHO Ha
40%. Toit mpaunoil ocensto 1991 roma Becb CDOM BooOmie ObLT pasrpomiieH, ObUIM YHHUUYTOXEHBI
NPOTPaMMBI, MOAJCPKUBAIONINE 3TOT XypHal, Bce (aiibl M BCE Mmpodee ¢ HUM CBSI3aHHOE, TaK YTO
IpeKpaTuwiach MyOJUKalKs B HEM He TOJbKO cOopHuKa «O mpupojie Ynucesn», HO U MyOIuKanus BoooIe
yero-mn6o. U Bot, Tenepp npennpuHUMaeTcs HOBas MOMBITKA AAaTh 3TOMY CTAPOMY MALIMHONHUCHOMY
COOPHHUKY COBPEMEHHYIO ONOPY B KOMIILIOTEPHBIX (haiinax — B Beune®.

2. IlIpeoucnosue x «Corpus Delictin

§5. Ilosichenue B SDOMe

1990.04.25
(pasbine Ha 3 TOxa, 6 MecsIeB, 24 TH)

.24. B Hos16pe 1979 roxa s Kynui NUIIYIIyI0 MAlIMHKY W Hadall rmeyaTtatb [peTbio Mennortexy...
B nexabpe 1979 rona Obuia cienaHa neppas (MeperuieTeHHas ITHYpaMK) KHUTa 1o Ha3BanueM «COrpus
Delicti». DTOT COOpHHK B KayecTBE «BEIECTBEHHOTO JIOKA3aTeIbCTBA» OBUI MPEIbIBICH PYKOBOJICTBY
JlaGoparopuu (cuauyana I'efinemany m Kanteirmay, nmotom Kukyrcy) ¢ onpeaeneHHoi NHpochOoOi,
BBICKA3aHHOW B TIPEIUCIIOBHH M MTOCJIECIOBUAX K COOPHUKY (T.e. — B €r0o «obpamieHusx»). [1o3xe aToT
caMblii TiepBbIi cOopHUK TpeTheit MeanoTeku ObLI pacOPMHUPOBAH U HA €ro MecTe 00pa30BaH LEJIbIi
pax apyrux. Huxke B cnenyromem naparpade nmyonukyrotes «odpamnenus» coopauka «Corpus Delictiy.

% Hauunasicst IEpEHOC BCEX MOMX TEKCTOB M MaTepHasoB B epcoHanbHble kommbiotepsl (PC).
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§6. Ipeaucnorue k «Corpus Delicti»

1979.11
(panbie Ha 10 net, 5 mecsueB)

.25. B HacTos1IeM COOPHHUKE OOBEIMHEHBI ECTh MOMX MEIUTAIHI:
TEOPUKA,
CPABHEHUE,
TEXHUKA,
MEJIUTALINN,
APXWB n
JATHUPOBKA.

.26. Snpo cOopuuka cocraBiser memutaruss TEOPUKA. Ona sBusercs mepBoil MeauTaluei

nukia «Mexanuka Maeit», B HacTosiee BpeMs €IMHCTBEHHON 3aKOHYEHHOMN U3 3TOT0 IUKJIA.

VEnoh ]~

ApHE OOEYMCHTOE
Baxrmiz= Sras

mafesorn Te T
(pasmesn)

| UrDzE |~

.27. MHe 1moKa3ajloch, 4YTO OBLIO OBI
IUIOXO, €CIU OBl S JUIIWJI YUTaTeNs CBEJe-
HUI 0 TOM, YTO Takoe BOOOIIE MOU MeIUTa-
WU, CBEJCHHW O TOM oOmedurocohckom
¢one, Ha xoTopoM HammcaHa TEOPHUKA.
[ToaTomy 51 B 3TOM COOpHUKE MPUCOEAUHUIT K

— Moz o O — TEOPUKE mnonHocTei0 Bech LUKI «Mou
L LEONI | Menuranuny, COCTOSIIMNA U3 ISTH MEINUTa-
| | JIeosHana |— o
Choprom NATUR LIUH U TJI0CCapHsL.
pr—— LEONz CARMDCTO TSI HO
IluiFielcCrarmatas P .28. MHe KaXXeTCs, YTO HEBO3MOKHO
LEQNS chOPIIKOE  (BIIpOTSM,
B o or——— sgeo 2 10 rmamny | O KOHI@  TIOHATH UTEOPI/IKY, HE 3Has
HATUR | - o0mieit  GpuIocoh)ckoil OpPUCHTALIUMU MOETO
\ MHPOBO33pEHUS (OCHOBBI €r0 H3IIOKEHBI B
—{TRANS |
HOBSIOTTET . , 4TO JCT
CPABHEHUU {VIEWS.15 oy,
(ceprms o 9 samr) ., JIydille, €CJM YMTATENI0 OYAyT M3BECTHBI TC
Tpmnoriza Boossrarrmopa IMPUHOMUIIBI, KOTOPBIMU I PYKOBOJCTBYIOCH,
KOrga TIBITAIOCh YTO-TO HamWcath (OHHU
- LEONE| sy mnoxkensl B TEXHUKE {VIEWS.1282}),
T ——— LECID Tpmaorier Saranropa eCcJIM uuTaTedh OyAeT 3HaTh, YTO O3HAYAIOT

mRrmot copint (Jleormmsmy cioBa «puocodckas MEIUTALMA» U TIOYEMY

sl TaK HArjl0 UTHOPUPYIO MpaBHIIa MEPEHOCca
CJIOB W3 CTPOYKHM B CTPOYKYy U IIpaBUiIa
ynotpebiienus 3anateix (00 3TOM B
MEJIUTALUAX {VIEWS.1398}); HakoHel, He OyIeT XyXe, eCIM YUTATelIh HEMHOXKO 3arjiTHET B
npezpicToputo meautaiuii (APXUB {VIEWS.1068}) u y3HaeT, 4To k€ 03HAYalOT T€ CTPAHHBIC YNCIIA, C
KoTopbiMu OH Berpetutcs yxke B TEOPUKE, n xotopsie cTosT Tam, T1e ObITh TOKHBL 0003HAYEHUS JIeT
(IATUPOBKA {VIEWS.511}).

.29. Urak, xots rinaBHoe B 3ToM cOopruke — TEOPUKA w3 nukna «Mexanuka Wpei», HO
MpUCOEMHEHNE K Hel nukia «Mou Menutaiumy st He CUUTAI0 JTUIITHUM.

.30. Ecnin OBl MeHS TONPOCWJIM B OJHOM TIPEJIOKEHHWU OOBSICHHTH CYTh TOTO, O 4YeM s
pasmbiuisiio B «Mexanuke Mneii» u 8 TEOPUKE B wactHOCTH, TO 51 OBI OTBETHIIL: 5 IBITAIOCH TIOCTABUTH
MaTeMaTUKy W Jpyrue aOCTpaKTHBIE HAyKW Ha MaTepHAIMCTHUECKHE OCHOBaHUS. VIMEHHO oOTcCroma
XOpOIIIO BUHO, TIOYEMY ST HE MOT mpenofHectu unrtatento onuy jumbs TEOPUKY, e compoBoaus ee
obmeit ¢unocodueir. Bes «Mexanuka Wnei» ciyxuT I8 MEHS Ha CaMOM  JIelie  TOJIBKO
JTIOKa3aTeIbCTBOM TOTO, YTO HHUKAKOTO HICaThHOTO HET, W BCE aOCTpaKTHBIE HAyKW MOKHO BIIOJTHE
COTJIACOBATh C IMTOCTYJIATOM O TOM, YTO CYIIECTBYET TOJHLKO MaTEpHsI.

.31. 51 He MaTeMaTHK, HE CUUTAI0 ce0sl MaTeMaTHKOM U He cobupatock uM crath. B TEOPUKE s
npecnenyto Qrmocodckue nenu. Ho, TeM He MeHee, MHE TPEJCTABISCTCS, YTO HUJEH, MU3JI0KCHHEIC B
TEOPUKE u ocobGeHHO Te, KOTOpbIE W3 HHUX BBITEKAIOT MPH MaJbHEHIIIEM IOCIEIOBATEIEHOM WX
pa3BepTHIBAHUH, MOTYT HPEACTABIATH CAMOCTOSATEIBHBIA HHTEPEC U JUISI MATEMATUKHU KaK HayKH.

.32. S mapmeroch, uro MHe ynactces nobaButh k TEOPUKE ocranbHbIE MemuTanuu IMKIIA
«Mexanuka Maei», Kak W 3aBEpIINTh APyryue IUKIBI MemuTaruii. Ho Hactosmuii cOOpHUK KpaitHe
He3aBeplieH. Sl He HaMepeH 3HAaKOMUTh C HHM CKOJIb-HHOyAb oOmmpHBIe Kpyru umrtarteneid. OH
MpeIHAa3HAYCH UCKITIOUUTENBHO AJIs IBYX 4enoBek — Juist Mumu Kanteiruna u ansa apuka [elinemana,
KOTOpBIE SIBISIFOTCS MOWUM HEMOCPEICTBEHHBIM HA4YallbCTBOM IO MeCTy oduiuanbHOi padothl. Llens

Mecto kuuru NATUR B IllecToiit Meauoreke.
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CcOOpHHKA — TTO3HAKOMHUTH UX C OCHOBHOMW 00J1aCThI0 MOCH YMCTBEHHOH JIEATEIBHOCTH, O KOTOPOH Y HUX
JI0 cUX Top OBUIO BechMa CMYTHOE MPEICTaBICHUE, W KOTOPYIO s 0e3 BCAKOTO COMHEHHS IICHIO
HEM3MEPHMO BBIIIE, YeM CBOIO JIEATEIHLHOCTH TI0 COCTaBJICHHUIO Mporpamm s Jlucrmerdepa wimd Juis
CepBHUCHOM MaITUHBL.

3. ITocnecnosue k «Corpus Delictin

1979.12
(aepe3 1 mecsr)

.33. Snpom mHactosmero cOoopuuka Obta TEOPUKA — mepBas MemuTarust He3aBEepIIEHHOTO
uukna «Mexanuka Mpei», a uukn «Mou Menutanumy s OpUCOEIUHWI K HEW JIMIIb KaK WUIUTFOCTPALUIO
obmero ¢oHa.

.34. B TEOPUKE mnocraBnena npobnema «Kak w3maraTh TEOPHUM» W HaMeYEH IUIIb OOIIHIA
MONX0J K ee pemeHuto. [JlaBHble HampaBieHMs MAajbHEHIEro pa3BUTUS LUKIA s IUIAHUPYIO
CIEeAyIOLIHE:

.35. 1) Ha ocHOoBe KoHIenuuH, onrcaHHbIXx B TEOPUKE, mpenioxuth mpoeKT KOHKPETHON
CUCTEMBI COTJIAIIEHUH MO KOJMPOBKE TEOpHil (S3bIK ONMHCAHUS TEOpUi), ONMHAKOBO MPUTOTHBIA IS
TOYHOT'O U3JIOKEHUS TCOPUH IJIs JTIFOACH U ISl X MAITMHHOTO aHanu3a (QyKIUI0M);

.36. 2) manmcatp a1 IBM-360 i EC-DBM cucremy mporpamm (DyKIHIOC) MAIIMHHOTO
aHajan3a TEOpUi, OTIMCAHHBIX Ha DYKINI0JIE;
37. 3) Ha ocHoBe KkoHuenuuid, u3noxxkeHHeix B TEOPUKE, u mpu momommu Oykiaumgosna

OTHCATh TEOPHI0 MHPOPMAIIMH — MIEPBYIO U3 TEOPUH, TPYTHOCTH H3IIOKEHUS KOTOPOH MOOYAUIN MEHS
B3SITHCS 32 CAMY TEOPHKY;

.38. 4) Ha OCHOBE TCOPHUKH U MPHU OMOITU DYKIUI0JIA OIUCATh TEOPHUIO YUCET — BTOPYIO U3
TEOPH, TPYTHOCTH U3JIOKECHIS KOTOPOU BHIHYAMIN MEHS PA3MBIILISTE O TCOPHKE.

.39. TaxoBbl Omkaiimme miaHel TpoaospkeHust padotel, Hadatoii B TEOPUKE. Hactosmmmii
cOOpHHK, TakuM 00pa3oM, He 3aBepiiceH. Jlo OKOHUYaHMS TEPEYMCICHHBIX BhINIC PabOT S HE HAMEPEH
3HaKOMUTh C TEOPUKOM HUKOTO 3a mnpeaeiamu JlabopaTtopuu.

40. DOTuM COOpPHHKOM s TIpeclieAyl0 IeNb: JaTh MOEMY HENOCPEJICTBEHHOMY HAYallbCTBY W
IOOpBIM Apy3bsiM Mutiie u ['apuKy mpeicTaBieHne 0 TOM POJIe MOUX 3aHATHH, O KOTOPOM JI0 CHX TIOpP Y
HUX OBLIO JIUITH OTAAJICHHOE MPECTaBICHIE, HABECTH MX HA MBICTH, YTO 3THU 3aHITHS XOTS ObI OTYACTH
HYXXHBI, ¥ CKJIOHUTHh WX K YOEKICHHIO, YTO B CBOEH POJIM MOEr0 HAa4aJbCTBa OHH 03 KaKoro-imbo
yiepba mis cebst u MHcTHTYTa B ManpHeeM Morim Obl OOJbIle, YeM 10 CHUX TOp, CONEHCTBOBATH
MO€# paboTe U YTO, MPUHSIB TAKOE PELICHHE, OHU BPSJ JIM B AaJbHEHIIEH KU3HH 00 3TOM HOXKAJICIOT U
Bpsi/l JIM KOT/Ia-HUOYIb OyAyT CTBIAMTHCS CBOETO PEIICHHs, TeM 0oJiee, YTO, KaK BHJIHO U3 ONHCAHUS
JaJbHEHIINX IJIAHOB, YaCTh MOUX YCTPEMJICHUH BIIOJIHE COBMECTHMA C TeMaTukod WHcTuTyTa, U 3TO
WMEHHO Ta 4acTbh, KOTOPYIO 51 HAMepeH B OJrpkaiiiiee BpemMs pa3BUBaTh, TaK KaK IMEHHO B HEl OoJbIe
BCET0 3aMHTEPECOBAH.

41. OcHOBHOW BHJ| COICHCTBHS, B KAKOM s HYK/Ial0OCh, — 3TO BBIJICIICHUE pabO4Yero BPEMEeHHU st
MOUX 3aHATUN. 3aKOHYEHHBIE 10 CUX IOp MEIUTAIMU HAMKCaHbl MPEUMYLIECTBEHHO 3a CUET TeX
pabouux JHEW, KOTOpbIe s MPUMEPHO pa3 B JBe Henenu Kpan y JlabopaTopuu M TallkoM IPOBOJAWI B
oubmmoTekax Purn. Ho Takme meicTBHsI BBI3BIBAIOT CKPHITOE HETOBOJILCTBO y HAYAIBCTBA U M3JIUIITHEE
HEPBHOE HAIPSDKEHHUE Y MEHsI, TaK KakK s, C OJHON CTOPOHBI, UCTIBITHIBAIO YYBCTBO BUHBI 33 «IIPOTYIIBIY,
a ¢ Ipyroi CTOPOHBI, HE MOTY XEPTBOBaTh CBOMMH OCHOBHBIMHU 3aHATHAMH PaId MPOTPaAMMHUPOBAHIS
TOTO, YTO I HAX0XKYy OECCMBICIHIICH. A, IIaBHOE, TaKas MOJMTHKA KpaiHe HedD(eKTHBHA — HCTIOB3YS
JUISL 3TUX 3aHATUNA OJUH JEHb pa3 B JBE HEJIEIH 51 CMOT'Y 3aKOHUYHTh 3alyMaHHOE HE PaHbIIe, YEM Yepe3
MATBACCAT JIET, a padoTas B TAKUX YCJIOBUSAX, KaKWE SBISIOTCS TOJILKO €CTECTBEHHBIMH JIJISI HAYYHOU
paboThl, 5 npuien Obl K puHuiry depes 0,5 — 1 roa. Takue pacCykIeHUS U MIPUBEJIU MEHS K PEIICHHUIO
oOpaTuThCs 3a COJEHCTBHEM K pPYKOBOJACTBY JlaOopatopum, W B KadecTBe 3aJioTa MPENOIHECTH
HACTOSAIINHN COOPHUK.

42. 51 mornMaro, 9TO CTaBIIIO PYKOBOZICTBO IEpel TsDKENOH mpoOieMoil, KOTOPYI0 OHO MPEIIo-
YuTamo OBl HE peIIaTh: MOCPEIN CyMaTOXH TEKYIIMX el OIWH W3 COTPYOHHUKOB JabopaTophu, Ha
KOTOPOTO PYKOBOJICTBO PACCUMTHIBAJIO KaK Ha 3HAYUTEILHYIO pa00UyI0 CHITY, BAPYT IMPOCHT Ha MOJTOA
MPAKTHYECKH TOJTHOCTHIO OCBOOOAUTH €Tr0 OT MPSMBIX O0A3aHHOCTEH (KpOME COMPOBOXKIACHHUS CBOWX
CTapbIX MPOTPaMM) U pa3pemuTh 0e3 BeoMa aIMUHUCTPAIN MHCTUTYTa 3aHUMAThCS TAKHUMH JICJIaMH,
KOTOPBIE XOTh €My CAMOMY U Ka)KyTCSl BAXXHBIMH, HO IPYTUM MOTYT OKA3aThCsI COMHUTCIHHBIMH.
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.43. B 1pyrom MecTe Wix B Apyroe Bpems 1 U He 00paTuiicsi Obl K HAYaJIbCTBY CO CTOJb CTPaHHOM
MPOCKOOH, HO 3/1€Ch ONAaroNpHATHOE CTeUYEHHE OOCTOSTENBCTB CIIOCOOCTBOBAIO STOMY: BEPXOBHOE
HAYaJIbCTBO, MIPUHAICKAIIEE K KpyraM, KOTOPBIX HE MIOHIUMAI0 S ¥ KOTOPBIE BPS JIN MOHSITN OBl MEHS,
HAXOAUTCs BAAIM (umeemcs 6 6udy opuyuanvhulii 3as. n1abopamopueii Illempenko®, yexaswuii na déa
200a 6 Beny — npum. ped.”’), a nenamm JlabopaTopuu Kak pa3 Ha TO BpPeMsi, KOTOPOE S IPOILY MHE
MOIAPHUTh, YIPABISIOT TaKHWe JIIOJW, MPH KOTOPBIX S OCMENHMBAIOCH HANEATHCS, YTO OHHU IMPHUMEPHO
OJIMHAKOBO CO MHOHM CMOTPST Ha BEIIU, YTO MPHOIU3UTENHHO TaK ke, KaK si, OLIEHUBAIOT, YTO Ba’KHO HA
CaMoM JIelie | TJIe JIMIIb YCIOBHOCTH, X YTO OHU TIOMMYT U MEHSI:

44. 51 Brxy MaTeMaTHUKy M HEKOTOpBIE COCeHUE ¢ Hel 00acTH HAyKH HE TaKUMH, KAKUMH MHE
WX TMPENOJHOCHIIN B IIKOJE W yHuUBepcurteTe. [Ipm MoeMm ypoBHE 3HAHUH S HE MOTY YTBEPXKIaTh, YTO
HUKTO HUKOTJIa HE CMOTPEJI Ha 3TU BEILU TaK, KakK 5, TO €CTh YTO MO MOAX0]] — COBEPILEHHO HOBBII. Ho
Bonpoc «IloueMy 51 06 ’TOM HHKOT/Ia HUYETO HE CIBIMIaN?» MydaeT MeHs. CaM s, pa3yMeeTcs, HaX0XKy
CBOI1 moaxoxa Oonee yT0OOHBIM, €CTECTBEHHBIM M TIPABUIIHHBIM, Y€M TPAIUIIUOHHBINA (WHBIMU CIOBAaMHU, 5
Hax0Xy, 4TO 3TOT MMOAXO0A AOJIKCH BBITCCHUTL U3 MAaTEMAaTUKH HapCTBYIOHII/Iﬁ TaM HBIHEC HOI[XOIL), HO i
HE MOTY OBITh YBEPEHHBIM, YTO XOTh KTO-HHOY/Ib B MUPE Pa3eUT MOE€ MHEHHE.

.45. Tak unm wHa4e, HO S X0Uy 3aBEPIIUTH CBOKO pabOTy M MPEJCTABHUThH €€ Ha Cy. JII0JeH, 1 MHE
OUYECHb TPYJHO MPECHOKOHHEHBKO MPOTrpaMMHPOBATh TAMHCTBEHHBIH OOBEKT, 0003HAYAEMBIH CIOBaMHU
«CepBHUCHas MallIHAY, 3HAas, YTO JOMa Y MEHSI JIeKaT Oe3 MPOJBIKEHUS TaKHeE JIea. ..

46. TlosTomMy s, TIOTEpsIB CKPOMHOCTh W TIONIB3YSICH MOMEHTOM, KOTJa CTapble pa3padoTKH
3aKOHYEHBI, 2 HOBBIE HE HAYaThl, MIPOIYy Bac — B BalllMX CHJIAX OKa3aTh MHE ITOMOIIb, TAK OKKHUTE Ke
ee:

INOAAPUTE MHE ITOJITOJJA!

4. Ilocnenocnecnosue

§7. IlocaenocaecaoBue B «Corpus Delicti»

1980.03
(aepes 3 mecsiia)

47. Takoit BoT cOopHUK 51 nipeabsiBuil ['apuky [efinemany 16 nexabps 1979 rona, a HoToM ¢ HUM
no3Hakomuiicst 1 Muma Kanteirun. C tex nmop npouuty Tpu Mecsina. Pe3skuil moBopoT cynbObl, CTONb
XapaKTEPHBIM I HAlEro MHCTUTYTa®, 0cBoGOAMI Mumry OT HEOOXOMMMOCTH PEINATh, YTO JAENATh C
MoeH cTpaHHOW TpockOoi. ['apuk B TepBOM MOpPBIBE MOOOEHIal MHE BpPEMEHH «CKOIBKO OyJeT
HE00X0IMMO», HO IOTOM MoKaJiesl (MHE TaK KaxeTcs) 00 3ToM. Sl sxe mpUTBOPSUICS, YTO HE BHXKY 3TOTO
U THXO, HO YHOpHO cTosul Ha cBoeM, 6o MHE HYXKHO JITOBBIMU CPEACTBAMU BBIMI'PATH
BPEMI.

® Anexcanzp IleTpeHKO OBLI INIEMSAHHUKOM aupekropa MHCTHTyTa akamemuka SIkyOaiTHCa, H caM, MOXKET
OBITh, W HE OBUT MPHPOKACHHBIM KaphepUCTOM, HO SIKyOalTHC €ro HaCTOHYMBO MPOJBUTAT BBEPX IO JIECTHHIIE
Kapbepbl U B KOHIIE KOHIIOB CJIENal-Taki HACTOSIIUM KapbepucToM. Bo BTopoii nonosune 1970-x rogos [erpenko
ObLT pyKoBoaHTENEM TOM sTaboparopun UDBT, B koTopoii s paGoTan. Yike B omucsiBaemoe Bpemst (1979-1980
rojpl) SKyOalTHCY yAAIoCh «IPOABMHYTEY IIEMSHHUKA Ha JIBa Toja B MEKIyHAPOAHBIA HHCTUTYT III00AIBHBIX
uccnenoBannii B BeHe, m Bo BpeMs ero orcyTcTBHs jabopaTopued pykoBoama Mol apyr Muxamn Kanteirua
(koTOpBI HEe OBLI JaXke KAHAMIATOM HAYK M JI0 TOTO MMEJ OJUHAKOBBIM CTAaTyC CO MHOM; SIKyGaiTHC, OUeBHIHO,
omacaicsi 3amemarh [leTpeHKO KakMM-HUOYAb KaHAMJATOM WM JOKTOPOM HAyK, TaKk KaK TOT MOT OBl
MPETEeH/I0BAaTh HA 3TOT MOCT U mociie Bo3BpaiieHus [letperko). [Todke SkybaiiTHC MOX0XKKUM 00pa3oM OTOCTAN
wieMmsHHuKa B Kanany; xorma Havamack AtMmopa, Ilerpenko neman BcE, utoObl ynepxatbes B Kananme, u
pacckaspiBal Mumie (a Muima MHe), 9TO HM 3a 4YTO HE OCTaHeTcs B He3aBucumoiu JlatBuu. Hackonbko mHe
W3BECTHO, €My B KOHIIC KOHIIOB JCHCTBUTEIHHO YAAJIOCh YCICNIHO AMHUrpupoBaTh B Kanany. Tak uro B mpupoze
COXpPaHMIIOCHh PaBHOBECHE — OJJHA KaphepHCcTKa M3 KaHansl mpuexaia ciofa; BTOPO KapbepHuCT OTCIO/Ia yexal B
Kanany. Cam Dnyapn Sxy6aiituc, akanemuk JIAH, Ob11 poguBmmMes B Poccun TUTOBIIEM, COBETCKAM OQHUIIEPOM
BO BpeMsS BOWHBI, IOTOM KJIACCHYECKAM «OYKOBTHpATEJIEM» COBETCKOW «HAYKW»; HU IO-JATHIIICKH, HH II0-
AHTJIMIICKUA HE TOBOPUII.

" TlompasymeBaercs penakrop xypaana SDOM; B Texcrax, n3gasaeMbix Ha EC DBM, He GBIIO BO3MOXK-
HOCTH TIOAJCPXHUBATH MOACTPOYHBIC NPHMEYAaHUSA, MOATOMY Oojiee MO3IHHE BCTABKA B TEKCTE€ W IIOSCHEHHUS
0(OPMITSUTUCH KaK «IIPUMCUAHUS PEIAKITUI.

8 Mens nepesenu u3 nadoparopuu Kanteiruna (Iletpenko) B maboparoputo Kukyrca.
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48. Tak unu wHaue, HO, Onmaromapsa [apuky, 3a 3T Tpu Mecsina npumepHo 70—80% pabouero
BPEMEHH sI MOT HCIIOJIb30BaTh Ul CBOMX HYXXI, U 5 IPU3HATEJeH eMy 3a 3To. Bcé ato Bpems (3a
WCKITIOYEHNEM HECKOJIBKUX JHEH, KOTia MO ChIH 00JIeT W Hy)XKHO OBLIO TIOCBAIIATH BpeMsl eMy), OBbIIO
WCIIOJIb30BaHO ISt ”HTEHCHBHOM PaOOTHI.

49. Teneps s pacmonararm 3HAYUTESIIBHO OOJIBITUM KOJTHYISCTBOM MaTePHAIOB, HO, K COXKAJICHHUIO,
OHU HAaxXOITCA B COCTOSIHUM (YEPHOBBIX) pykomucei. Jias opopmieHHs HMX B BHIAC 3aKOHYEHHBIX
MeauTanuid MHe TpeOyeTcs MPUMEpPHO HEAens, a Uil MedyaTd Ha MalluHKe — emle 2—3 Hexenu (s
neyaTard caM co CKOpocThio 15-20 cTpaHul] MAalIMHONMCHOTO TEKCTa B JIeHb). TakuMm o0pazom,
HOJTrOTOBUTH COOPHHUK ¢ HOBBIMU MAaTEpUaIaMH s HE MOT'Y paHbIlIe, YeM K CEpeIuHE alpes.

.50. Tem Bpemenem ['apuwk mpocun MeHS B Onpkaiiliiee BpeMsi BBECTH B KypcC Jell W HaIllero
HOBOro HavyanpHUKa SlHa Kukyrca. MHe He ocTaiock HUUEro Apyroro, Kak MO3HAKOMUTh €r0 CO CTapbhIM
«TapUKOBCKUM» COOPHUKOM, 100aBUB K HEMY 3TO BOT IIOCJIETIOCIIECIOBHE.

.51. Bocronp3ysick ciaydaeM, s XOTenl Obl 3a0HO OOBSCHUTH CBOM Henu BooOmie. HacTosmmmii
COOpHUK — 3TO, KOHEYHO, KOHTIIOMEPAT COBEPLICHHO Pa3HBIX TEKCTOB, U s 3TO MPEKPacHO MOoHUMaro. B
NPEAUCIOBUM K HEMY sI TOBOPWJ, YTO NPHUCOSAWHHI MK «Mou Menutauum» Ijisi TOTO, YTOOBI
WLTIOCTpUpoBaTh QoH, Ha kotopoMm co3maHna TEOPUKA. Drto, pasymeercs, Tak, HO TJIaBHOW Moei
HENbI0 OBUI0 — Mpou3BecTH Ha ["apuka u Munry JOCTaTOYHO CHIIBHOE BIIEYATIICHHE, MO KOTOPBIM OHU
JIeTYe COTJIACHIUCHh OBl Ha YJOBJIETBOpEeHHE Moei mpochObl. S cumran, uro omna TEOPUKA Takoro
BIICUATJICHHSI HE IPOU3BEAET.

.52. MHe KaxeTcs, 4TO 3TOT pacyeT OmpaBAalics, U 4TO Ha ['apuka MoAeiicTBOBAIIO UMEHHO BCE,
kpome TEOPUKU. TEOPUKA >xe Obu1a BcTpeyueHa, Kak g U 0XKUaN, KpaitHe CKeNITHYECKH.

.53. Ho B panpHelnieMm s, pasyMeeTcs, 3TU Pa3HOPOAHBIE TEKCThHl OTAENII0 APYr OT JApyra.
CPABHEHMUE u npoune «dacTHBIE TEKCTBD» S MOTY TOKa3aTh Kpyry Ipy3ed, u He Oonee. MHOE nmemno
«y6mmunbie TekeTel» TEOPUKU u ee nponomkenuii (6 camom nepgom sapuanme meoOuomexu — npum.
peo. — cywecmeosany maxue Kame2opuu meKcmos KaK «HACMHull meKcm» (monvko 0as opysell),
«NYOIUYHBLL MeKCMy» (07151 K020 Y200HO) U Opyaue, NOmom OelleHue COYUHEeHUN Ha YU Kame2opuu ObLio
ommeHero). B miepBoM MpUOIMKEHUM STH UICH HAXOJATCS B TMOJHOM COTJIACHH C JUAJCKTHYECKHM
MaTepHaI3MOM, M C 3TOH TOYKH 3PCHHUSI HE MOTYT OBITh HUKAKUX MPEMATCTBHIA K WX IMyOJHMKAIWH, a s
HE TaKoH Iypak, 4TOOBI Pa3bsCHATh B 3TUX TEKCTaX «BTOPOE MPHUOIMKEHHE», B KOTOPOM OHM BCE Ke
pacxoaarcs ¢ opuIuaIbHON punocoduei.

.54. Y I'apuka, HaCKOJIBKO 51 MOTY Cy/IUTh, HET HA MAJICUIITUX COMHEHHUH B TOM, YTO BCS dTa 3aTes
C «IIEPEeBOPOTOM B MAaTE€MaTHKE» CTONPOLEHTHO OOpeueHa Ha MMOJHBINA NPOBajl, 1 HUKAKUX ITyOJIUKaIMH
TeopukH HUKorzna He Oyner. K cuacteio, 310 Ha MeHsa He aelctByeT. (B cBoe Bpems I'apuk Tak xe
OTHOCWJICS M K MJesM O co3nanuu Jlucrierdepa’ BHE ONEPAIMOHHBIX CHCTEM, O TEHEPALMU €0 M3
MaKpOKOMaH I, 0 BCTPOSHHHU B HETO amiapara TPaH3UTHBIX (a3, cunuTas UX HEOCYIIeCTBUMBIMH. TeM He
MEHee pacueTsl ObIIM BEPHBIMU, U 10 CHX MOP S HUKOTIa HE ObLI B POJIM HEIPU3HAHHOTO T€HUS).

.55. Utak, KakoBBI 5k€ MOM LI€JIM, U Ha YTO Sl pACCUUTHIBAIO?

.56. Mos nienb Nel — 310 1OOUTBCS BO3MOXKHOCTH PaboTaTh B M30paHHONH MHOKO OOJIACTH M B
JKeJlaeMOM HalpaBJICHUH, MOJydas IpU 3TOM HEOOXOAWMYIO sl CYIIECTBOBAaHUS 3apIuiaTy, TO €CTb,
3aKOHYUTH CBOIO Kaphepy NpOoQecCHOHAIFHOTO IPOrPaMMHUCTA U CTAaTh MPOYECCHOHANBHBIM. . (HE 3HAIO,
Kak 9To Ha3BaTh). IlepBoe Bpems (HeompeneNeHHOe TOYHO) TaKyl0 BO3MOKHOCTH MHE BIIOJIHE MOTYT
MPEIOCTaBUTh HAYaJIbHWKH paHra 3aB. J1adopaTopHel WM 3aB. OTAEIOM, €Clid, KOHEYHO, OHHU
corJiacsTcs B3ATh Ha ce0sl pojib, TaK CKa3aTbh, MOMX MeLEHAaTOB. BcE, KOHEUHO, 3aBUCUT OT UeJIOBEKa,
3aHMMAIOIIETO ATOT MOCT, HO HAa CaMOM JeJie OT Hero Mo4YTH HUYEro He TpeOyeTcs: HU IOAIHMCEH,
3aKpEIUISIONINX COMHUTEbHbBIC JICWCTBHS, HHM XOJaTaiicTBa Tepell BBIIIECTOSIIAM HAYallbCTBOM,
a0COJIIOTHO HHUYEro, KpoMe MonyaHus. EguHCTBeHHBIH ymep0 eMy — 3TO TO, YTO NPHUXOJUTCA HE
paccunThIBaTh OONblIe Ha MEHS KaK Ha NpoQecCHOHATBHOrO MPOTrpaMMHUCTa, TO €CTh, NPUXOIUTCA
NpEeICTaBUTh cee, YTO MO0 IMTATHYIO €WHUILY 3aHUMAaeT Kakasi-HUOY b JIEBYIIKA.

.57. Pa3ymeercsi, 4TO sl HE MOTY OBITH YBEPEHHBIM B TOM, YTO JIOCTHUTHY 3TOH CBOEH 1eNu, HO 5
czenaro BCE, YTO OT MEHS 3aBUCHUT, YTOOBI CTaTh MPOGECCHOHATIOM B APYyroi o0iacTu.

.58. Sl Hameroch, 9TO MHE HE MIpUACTCS mpubderaTh K TAKUM MepaM, Kak CMEHa MecTa paboThl. SH,
Bellb HE KaKIblH k€ JEeHb K TeO€ MPUXOIAT ¢ TaKUMH IPOChOaMHM U IPUHOCST CTOJIb OOBEMUCTHIE
nokazarenbcTralll

® Mos omeparuMoHHAas CHCTEMA, KOTOPYIO s cielan B MHCTHTyTe JJeKTpOHHMKH, MOAPOOHee O Heil cM. B
kuure {TRANS}.
10 Haspanue c6opuuxa «Corpus Delicti» cneayer moHuMars B 5ToM cMEICIE.
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.59. ¥V I'apuka u Mummu s npocui noaroga. Ho 3To He 3Ha4MT, 4TO yepes3 moirona s coOuparch
BEPHYTHCS K MPOTPAMMHUPOBAHUIO CETEH. 3a 3TH IONroJa sl pacCUMTHIBAJ ONHCATH CBOU MBICIU OO
TAaKOW CTENEeHM, YTOObI MMETh TAaKOE€ INPOU3BENEHHE, C KOTOPHIM MOXHO YK€ 0o0paTtuThcs K Ooiee
HIMPOKKM Kpyram uurateneid, yem ['apuk n Muma, Hanpumep, kK Matematikam Puru (onny TEOPUKY
s TaKUM COYMHEHHMEM He cuMTas). biaromaps BbIMIpaHHBIM TpeM MecslaM s yxe ceifdac o0Jsanaro
TaKOH PYKOMHUCHIO, C KOTOPOI Ha XyZOH KOHEI[ MOKHO 3TO CIENIaTh, XOTS padoTa JJaIeKo He 3aKOH4YeHa
(3TOT COOpHUK, KaK 51 y’Ke TOBOPHJII, MOTY 0(pOPMHUTP K CEpeIHE arnpes).

.60. Utaxk, mepBast MOs IeJIb COCTOUT B TOM, YTOOBI MOJTYYUTh BO3MOKHOCTH PabOTaTh TOJBKO B
M30paHHOW OO0JIACTH W TEepBOE BpeMs, MOKa I HE IMOJydy BO3MOXHOCTH 3TO KaK-HHOyIb O(opMHTH
oduLmaNpHO, 1e1aTh 3TO MO ATUAOHN U IOKPOBUTEIHCTBOM PYKOBOJCTBA OTIIEIA.

.61. Mos nienb Ne2 — sto myonukarust TEOPUKU u ee mponomkenuii. S npekpacHO MOHUMALO,
YTO CTWUJIb MOMX COYMHEHHMH YPE3BBIYAMHO OTJIMYAETCA OT TPAJULMOHHOTO CTHJIS HAy4HBIX paboT, HO
3TO HE MPOSBJICHUE ACTCKOW HAMBHOCTU WJIM HEYMEHHMsS IUcaTh. 5 n30pan ompeneneHHble MPUHIMIIBI
TOrO, Kak mucath «xopomo» {VIEWS.1289}, «monstho» {VIEWS.1331}, «kpacuBo» {VIEWS.1345},
W TUIIYy COIJIacHO ATHM MpHHUMIAM. [lepexoa K TpagULMOHHOMY CTHJIIO S paccMaTpHUBal0 Kak
yXy[lleHHe cBOMX counmHeHuil. Ho, ecnn MHe He ynacTcss mpoBecTH B MyOJNMKAlMM CBOM CTWIb, 5
COIJIaCeH yXYAIIUTH CBOU pabOTHI, YTOOBI TPOOUTHCS B TICUATb.

.62. Takum obpa3oM, HU unocodckas OpueHTaLMs], HU CTHIIL Ha CaMOM Jielie He Mperpaaa A
nyOnukarym. Be€ ynmupaercs TOIbKO B TO, JOCTOWHEI JIM BOOOIIE 3TH WACH IMyOIWKalluu, WK, Ooiee
TOYHO: IPU3HAIOT JIM MX TAKOBBIMHU JOCTATOYHO BIMATEIbHBIC JIIOAH.

.63. T'apuk He cOMHEeBaeTCs B TOM, UYTO HJIEM TEOPUKU — JETCKHUI JiemeT, KOTOPhIi HUKOTAa He
MOJYYHUT HUKAKOro MPHU3HAHUS, a caM (aKT MOMX BBICKa3bIBaHUH O «kopoiyie» ['mnpbepre m marema-
THKaX BOOOIIE — HEBOOOPa3UMOE KOILYHCTBO, OCKBEPHEHUE CBATHJIMILA, YTO-TO Ooyee y>KacHOe, yeM
«MocbKa u cion». ['myGokuil cKenTUIM3M YyBCTBYETCS U B OTHOLIEHUH MUIIIN K TEOPHKE.

.64, lna I'apuka matematuka — 310 Onumm, a ['masOepT — HemocsraeMmsbiid Oor. J[mst mMeHs
I'mnp0epT — 3TO YeTIoBEK M3 KOCTeH M IUIOTH (BIPOYEM, KaK M sI), KOTOPBIM, KaK s CUMTAI0, HECIpa-
BEJUIMBO YHM3WJ DBKJIN/IA, 32 YTO S M MOCBATUII €My HECKOJIBKO PE3KHX CIIOB. MaTreMaTHka /Ui MeHS —
pOJHasE cecTpa MpOrpaMMHPOBaHUs (KCTaTH, TOW 00JacTu, riae s — npo)eCCHOHaN), © UMEHHO 3TO 5 U
Xouy noka3zaTs pa3BepTeiBanneM TEOPHUKU.

.65. Cxentuueckoe ornouienue kK TEOPUKE coBnagaer ¢ MouMu O:XUAAHUSMU. S| HEOTHOKPATHO
roBopmi, 4ro onHa otAenbHO B3sitass TEOPUKA He MoxeT mpowsBecTH BIieyaTiieHus. S u cam He
npuaasai Obl e 0co0oro 3HaYeHHMsI, €M Obl HE 3HaJ, BO 4TO BCE 3TO BhUIbETCs. IloaTOMy s M Bcemu
CHJIaMH CTaparoCch BBIMTPATh BPEMsl, YTOOBI JOBECTH TEOPUKY 10 TAKOTO COCTOSHUS, YTOOBI ¢ HE OHON
YK€ MOKHO OBLIO OBI BBICTYIIHTb.

.66. Memutammsi TEOPUKA comepXUT HEKOTOpPHIE TOBOJBLHO OTBJICUYCHHBIE TIOJOXKEHUS H
HUKaKUX KOHKPETHBIX BBIBOAOB W TMOCJIEACTBUH (9TO €CTECTBEHHO MJsl BBEIEHHS B HEKOTOPYIO
OonpiIyio paboTy, KakoBbIM Ha camoM gene sBisiercss TEOPUKA). Ho s yTBep:knato, 4To B CIEACTBUIX
3THUX MOJIOKEHUI UMEIOTCS TAKHE BBIBOJIBI, KOTOPBIE PE3KO PACXOIATCS C TPATUIIOHHBIM MHEHHEM.

.67. OTH BBIBOABI 51 cUMTAIO OOJIee COOTBETCTBYIOLUIMMHU ACHCTBUTEIBHOCTH, YeM TPAJAULIUMOHHOE
MHEHHUE, U TEM CaMbIM BBIXOAMT, YTO TEOPHUKY (B3ATYIO B LIEJIOM) HYKHO ITyOIHKOBATb.

.68. Pazymeercsi, 3TO BCero JMII, MOE MHEHHE, HO BCE AETO B TOM, YTO MOI ONTHMHU3M OCHOBAH
HE Ha TOM, 4TO Buaenu ['apuk u Muina, a Kak pa3 Ha TOM, 9€T0 OHH HE BHJIEIH.

.69. Ocraetcst ogun Bompoc. CMmory nu 51 yOenIuTh B CBOEH NMPaBOTE JOCTATOYHO BIIHMSTENBHBIX
monei? He 3naro. Ho Obuto OBl CMEmIHO W3-32 ATOTO MpeKpaTHTh padoTy. Mo# pacder mnpu
«HaTIAJICHNW» Ha ATHX JItoJiei 0a3upyeTrcs Ha IBYX KO3BIPSAX:

.70. a) YTO CBOM MBICITH S U3J1aralo JIOCTATOYHO CUCTEMATHYECKH U SCHO, YTOOBI UX MOXHO
OBLJIO IOHATH (KaK 51 OCMEJIMBAIOCh TyMAaTh);
1. 0) 9TO BCE 3TO MOYKHO MPEKPACHO MOJAATH TOJ COYCOM JIEHHHCKOW TEOPHH OTPaKEHUS

1, TAKUM 00pa3oM, MOMBITAThCA 3apyUnThCA NOAAEPKKOH odpumnansHoi puiaocopun.
.72. Byaet nu BepHBIM 3TOT pacueT, NOKaXeT Oyayiee.
.73. Hacrosmiee sxe TpeOyeT BRIMTpaTh BpeMsi. [lomoskemns Jn Tl MHE B 3TOM, SIH Kukyrc?
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§8. Ilosicnenne B SDOMe

1990.04.25 19.42 cpena
(uepes 10 nert, 1 mecsn)

.74. O1n mocnecnoBusi ObLIM HANKCAHBI C LENBI0 MOACWCTBOBATH HA MOMX HEMOCPEACTBEHHBIX
HAYaJFHUKOB, M CBOEH Ien B o0mieM nocturiid. KukyTc, craBmmii MouM HadalsHUKOM B Hadarne 1980
rojia (M ocrarommiics UM U ceifdac, BecHo 1990 ronma), mpegocTaBMII TOTJa MHE CTaTyC «COIPOBOXK-
JIaroIero cucteMsl Jlucnerdep», oCBOOOJMB OT BCeX APYTHX 00ga3aHHOCTEH. Tak Kak «CONpOBOKICHHIE
Moel cOOCTBEHHOW CHCTEMBI HE TPeOOBAIO CIUIIKOM MHOTO BPEMEHH, TO ST MOT CBOOOJIHO 3aHUMAThCS
teopukoii. Takoii craryc coxpanHwica a0 okTsaops 1980 roma, xorma KukyTc mpemioxun MHE
nepenenars Jucneruep (cM. meauranuto JJMCIIETYEP {TRANS.2796}) u Havamach WHTCHCHBHAS
MpOrpaMMHUCTCKasi paboTa.

.75. B oTHOmeHMHn Teopwil W MyONWKAIMii BCS 3Ta HCTOPUS MMeNa IHHHOE, MHOTOJIETHEe
NPOJIOJDKEHUE, KOTOpoe, eclii 0or aact, Oyaer orobpakeHo B HameM xypHaie (SDOM — peo.). Mue
OyIeT MpemIokeHo aenaTh «oduimanbHble myOaukanuuy» depe3 JII'Y, HO S OT 3TOT0 OTKaXyCh...
IToccopHBIIUCH C OMIMOHEHTAMH, S OpOIIYy TEOPUKY, HYMEPUKY M MATEMaTHKy, HO OCTaHyCh MpHU
yOeXIIEHUH, YTO 51 B 3TUX BOMpoOcax ObUT MpaB... Temnepb, HTHOPUPYs «O(QUIMATbHbBIC MyOIUKAUN» |
«OOJIBIIYIO MPECCy», sl MyOIHMKYI0 CBOM HaydHbIC TPYIbl B 3TOM CBOEM COOCTBCHHOM H3JaHMHU M TEM
CaMbIM YJIOBIICTBOPSIIO CBOHM BHYTPEHHHE TOTPEOHOCTH B HanOoJIee MOTHOM BHJIE. S cUnTaro, 4To S CBOE
cAenman — cO3Jall TEOPUIO M OIMyONMKOBaN ee (Kakas pasHWIA, YTO OIyOJIMKOBaN B JKypHaje, He
umeroniem cBoit ISSN?). OcranbHoe yke He MOe JIeJ10.

5. Ilpeoucnosue yukna «Mexanuxa Hoeit»

§9. dajabuIMBOE NpeaucI0BUe

1980.07
(panmbie Ha 9 seT, 9 MecsIIeB)

.76. «HauBHBIH peanr3mM» BCIKOTO 3710pPOBOTO YEIOBEKA (..) COCTOUT B TOM, YTO BEIIH, Cpela, MUP
cymectByioT HEBABUCHUMO ot Hamiero ourynieHusi, OT Halllero CO3HaHus, OT Hamero S u oT denoBeka
BooOmie (..). Hamm omymenus, Hame co3HaHue ecth jumb OBPA3 BHemnero mupa (..). «HauBHOE»
yoexaenue uenoBedectBa COSHATEJIBHO kianercst MaTepualii3MOM B OCHOBY €r0 T€OPUH MTO3HAHHUS.

J77. Marepus (..) xommpyercs, ¢ororpadupyercs, OTOOpa)kaeTcsi HAUIMMK OUIYIICHUSIMH,
CYIIECTBYSI HE3aBUCHMO OT HHX.

.78. DTO M ecTh MaTepHaIN3M: MaTepus, AeHCTBYS Ha HAIllK OPTaHbl YyBCTB, IIPOMU3BOIUT OIIYIICHUE
(). Omymenne, MbICIb, CO3HAHUE €CTh BBICIINI HPOJYKT OCOOBIM 00pa3oM OpPraHM30BaHHON MaTepuhHu.
TaxoBBI B3TIISI61 MaTepHaIn3Ma BooO1ie 1 Mapkca — DHrenbca B Y4aCTHOCTH.

.79. Tak mmcan B 1908 romy Oyaymuii ocHOBaTelb COBETCKOIO TOCYAapcTBa, 38-IeTHUH
Bmamuvmup Unena Jlemmn B Bemmenmedr B 1909 romy B m3matenbcTBe «3BEHO» B MOCKBE KHHTE
«Marepuanuzm u smmupuokputuiuamy (IICC 1.18 ¢.65-66, 131, 50).

.80. Henp3s ckazaTb, yTOOBI 3TH CIIOBa M BOOOIE BCS JICHMHCKAs! TEOPUSl OTPaXKeHMsI ObUIH OBl
3a0bITHI B CoBeTckoM Coroze. B 001eM-To MoBCEMECTHO TPU3HAETCS, YTO «CO3HAHHE €CTh JIUIIL 00pa3
BHEIIHETO MHPa», YTO «MBICIIb, CO3HAHNUE €CTh MPOJAYKT OCOOBIM 00pa3oM OpPraHW30BAaHHOW MaTEpUN»
(denoBeka), YTO MOPOXKIAET BCE ITO «MaTepHs, NEHCTBYsl Ha HAllM OPraHbl UyBCTB». Takue B3TJISIbI
0003HaYar0TCs CIOBOM «HAWBHBIE» TOJIBKO B KABBIUKAX.

.81. Bo MHOrmx Haykax 3TOT MOIXOJ, TEOPUH OTPAKEHHUS YKOPEHHJICS OKOHYATENbHO H
0ecIIOBOPOTHO, 3TH HAYKH ITPOHU3aHbI MATEPUAIM3MOM OT Havasia J0 KOHIA.

.82. Ho ectb rpomMaaHbie 00NacTH YEJIOBEYECKOIO CO3HAHMS, TJE€ BECh «MaTCPHATUCTUYECKUI
MOX0J OTrpaHMYMBaeTCs (HOpMaIbHBIM TNPU3HAHHEM 3aBUCHMOCTH CO3HAHHMS OT PEaNbHOTO MHUpa
OHOW €IMHCTBCHHOU ¢pa3oil Tuma: «Mbl, KOHEYHO, TIOHUMAaeM, YTO Halla HayKa OTPa’kaeT CBS3H
PeanbHOTO MHpa, HO...» — M Ha 3TOM BCSI «TEOPHS OTPAKEHHA» B TOW HayKe KOHYAeTCH.

.83. BHOBb U BHOBb IIPUXOAUTCS YUTATh, YTO «MATEMaTHKa — 3aMKHYTBIH B ce0e MUKPOKOCMOCY,
«MaTeMaTHKa H3y4daeT caMoe ce0s», 3TO «TOJIBKO MIpa IO ONpENeNCHHBIM IpaBHjiamM» U TOMY
noJo0Hble (M3BUHHUTE) TIIymocTH. Her, JAoporme MaTeMaTHKH, BCSAKOE CO3HAHHE — 3TO OTpakKeHHE
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peaIbHOTO MHpa B TOJIOBE YEJIOBEKA, M Ballla HAyKa HUKAKOE HE MCKIIOYCHHE, U U3yYaeT OHA HE «CaMoe
cebs» (uim, 1o KpaifHell Mepe, He Oosee «caMmoe celsi», UeM ApYyrhe HayKH).

.84. MatemaTika — yIMBUTEIbHBIN MPHUMEpP TOTO, KaKk J0 HAIIMX JHEW Hamero OypHOrO Beka
yparaH BceoOIIero U MOBCEMECTHOTO TOP)KECTBAa MaTepHUaIN3Ma, MOBCIOY CTaBSIIUI HAYKHU C TOJOBBI
Ha HOTH, COBEPIICHHO O0OIIEN OJHY 00JIacTh, KOTOpas COXPaHHJIACh B OCHOBAHUSAX CBOMX TaKOU XKe,
KaKo# ObLIa B TO BpEMsI, KOT/Ia €€ OTIIbI CKJIIOHSUTH TOJIOBBI TIOJ] CBOJIAMH IIEPKBH.

.85. 51 nymato, 4TO Takoe MOJIOKEHUE HE BEYHO, YTO MATEMATHKY MOCTUTHET y4acTh APYTHUX HAYK,
1 0€3)KaJ0CTHBIA MaTepUaIN3M BOPBETCS B €€ allapTaMEHTHI U TIEPEBEPHET e¢ Ha HOTU. boiee Toro, Moi
CKPOMHBIH TpyA 0OpalieH Ha TO, YTOOBI 3TO CITYYHIIOCH CKOPEe.

.86. DyHZAMEHTOM BCEro MOEr0 TOCTPOEHHS SBISIETCS Teopus orpaxkeHus. Otcioga Bcé
HAYMHAETCS W TOCTENICHHO pa3BEpThIBACTCs. Sl cuMTaro, YTO TOJNBKO HCXOZAS W3 TEOPUU OTPAKCHUS
MOYKHO Pa300paThcsi B MOMJIUHHBIX, MATEPUATUCTUICCKAX OCHOBAHHSAX MAaTEMAaTHUKU M BOOOIIE BCEX
a0CTPaKTHBIX HAYK, HE 3aTPOHYTHIX €Ile MATCPHATTUCTUICCKUM MOIXOIOM.

.87. C HacTOsAIIEr0 MPEeAuCIOBUS HAYMHASTCS IMKII PaboT (S Ha3Bal ATOT IUKI «MeXaHUKOM
Wneit»), B KOTOPOM 1 HAMEPEH, HCXOJIS U3 TCOPHH OTPAXKEHHsI, PACCMOTPETh T€ 00JIACTH YEIIOBEYSCKUX
3HAHUH, B KOTOPBIX, HA MOW B3IJISJ, MOKA €Ill¢ OTCYTCTBYET MOJJIMHHO MATEPUATUCTUICCKUAN MOIXO.
Hauats g HaMEpCH C MAaTCMAaTHUKU.

.88. Takum oOpaszom, B nukie «Mexannka Unpei» s mpecienyto crpateruueckue guiaocodcekne
nemu. Ho, TeM He MeHee, MHE TPEACTABIACTCS, YTO MOCICIOBATENILHO MATECPUATUCTUICCKUAN MOIXON
MOJKET MPHUHECTH M HEMOCPEJCTBEHHYIO TOJB3Y TEM HayKam, 00JacTh KOTOPBIX MOJBEPracTcsi TAKOMY

pazoopy.

§10. KomMenTapuii npu myoauxkauuun B SDOMe

1990.04.26 20.40 ueTBepr
(aepes 9 net, 9 MecAeB)

.89. Takoe npenucnoBue 1uKiIa «Mexanuka Maeit» 0bi1o naHo B cOopHuKe «O MPUPOIE YUCEID),
MPeIHA3HAYCHHOM IS «IIMPOKOW MyOJSuKmM». A «Juisl CBOMX» (B Napa/uIeIbHOW JUHUHM COOPHUKOB
{.20}) ObLIO JaHO JIpyroe («HACTOSIIEe») MPEAUCIOBUE TI0J] TEM K& Ha3BaHHEM (IyOJUKYeTCS HIKE B
cnenyromei rmase {.95}).

.90. Torna 6bUT0 TeMHOE BpeMs (TeTeph Jlake MHE C TPYIOM BEPUTCS, YTO TaKoe BOOOIIEe MOTIO
OBITB), ¥ 51 B TOT NIEPHOJ JAepKajics npuHiuna: «B ouinanbHbIX TEKCTaX MOXKHO YTO-TO YMOJIYaTh, HO
HEJb3s HHYETO TOBOPHUTH MPOTHUB CBOeW coBecTw». Ciemys 3TOMY TNPUHIIMITY, TPUBEIACHHOE BHIIIEC
MpenucioBre (M TeM cambiM BOOOIEe Bech COOpHHK «O TMpHPOJIE YMCE») HAYMHAIHNCH C IUTAThl U3
Jlenuna. B To Bpemst g ObIJ1 COBEPILIEHHO ONpeIeIeHHBIM TPOTUBHUKOM JIeHnHa 1 teHnHu3Ma. [loaromy
HAYaJ0 C TaKOW IUTATHl OBUIO «XUTPHIM X0/0oM». Pacuer Obm Ha TO, yro umratens CAM cpasy
nmomymaet: «Bot, HaunHaet ¢ JIleHuHa, ¢ BEIUKOT0, TeHHATLHOTO, 0€301MTHO0YHOTO» U T.A. U T.IL. B TO *Xe
BpeMsI, KaK HETPYAHO YOeIuThes, JICHHH B TOM MIPEANCIOBHN HE Ha3BaH HU TCHUAIBHBIM, HU BEIIUKHM,
HU gake BbigaroruMmcsi. OH Ha3BaH TOJBKO «OCHOBATEJIEM COBETCKOTO TOCYIapcTBa» — M BCE (a Takoe
YTBEpXJICHUE, KOHEYHO, OeccriopHO). Jlanbie paccka3 yxoaut npoyb oT JIeHHHa, U OOJbIlle K HEMY BO
BceM COOpHHKE BOOOIE HHIE HE BO3Bpailaercs. Besne ynmoMmuHaeTcss MaTepuanu3Mm (Iojpa3syMeBas
MEXaHUCTUIECKUI), HO HUTJE HE YIIOMUHACTCS THATCKTUICCKUN MaTEPHAIIA3M.

J91. OroT npocroii «hokryc» cpabaTeiBan 6e30Tka3HO. Bee mpuHUMa COYMHEHUE 3a TIPOJICHUH-
CKOE, «IMAICKTHYECKH MaTePUAIUCTHUECKOE», U JUCCUICHTCKH HACTPOCHHBIC JIOAM JaKe YIpeKalln
MeHs1, 4To, MoJI, He Hajo TAK mpucrnoca0arBaTbcss K KOMMYHHUCTHYECKOMN HIICOJIOTHH. ..

.92. Uto xe kacaercs camux murar u3 «MaTepuanu3mMa U 3IMIHPHOKPUTHIIM3MA», TO MaTepH-
anu3M Kak TaKOBOHM OTHIONbL HE sBJseTCS m3o0pereHueM JlenuHa, a mpoxomut ot [lemokputa u Tura
Jlykpemms Kapa uepe3 Pycco u Jlamnaca k coBpeMeHnHo# Hayke (a Mapkc, DHrensc u JIeHuH no moeit
Kaccu(uKanuy BooOIIe He MaTepHAIUCTHI, a ayaiauctsl {VIEWS.203}).

.93. «JIeHHHCKYIO TEOpHI0 OTpaKEHUs» (KOTOpas «JICHHHCKAsh» JUIIb TOCTOJBKY, MOCKOJIBKY
Jlennn ee TOXE paznemnsin) s Bceraa cumTai BEpHOH. XOpPOIIO TMOMHS, KaK OHa PEKJIaMHUPOBaJIach B
HaIlleM YHHBEPCUTETCKOM Kypce TUAIEKTUYECKOr0 MaTepHuaIn3Ma, s pacCUUThIBaI B «MaTepuanisme u
SMITUPUOKPUTHUIIUZME» JIETKO HAWTH IUTATy, MPEICTABIIAIONIYI0 COOOW CBS3aHHOE ¢ m3yokeHue. 1 —
Moxere cebe mpenctaBuTh! — Takoi murathl TamM HET. Tam crumomHas «TOTTEHTOTCKAs IUISICKay
(roBopsi ciaoBamu bBormanosa {RULES.1604}) BOKpyr pasHbBIX YYyXKHX LHUTaT, a MOJOXKHUTEIbHOE
msnoxenne CBOEM mbicin Boobmie otcyrerByet. Te HaHOMIEHHBIE UTaThI, B3sitbie 13 PASHBIX mect


R-VIEWS.DOC#p203
R-RULES.DOC#p1604

VEcordia, m3Biaeuenne R-NATUR1 14 B. Orie. «O npupone uncesn». Teopuka

KHHTH, OKa3bIBACTCSI, U €CTh BCE MOJIOKUTEIBHOE H3JI0KECHUE «JICHUHCKON TCOPHH OTPAKCHHS», TAK YTO
MOW HAJIGKIBI JaTh «CBEXKHE», MAIOM3BECTHBIC JICHWHCKHE IUTATHI, PYXHYJIH... DTO HE MHUHKH IO
Jlenwnny, IPOM3BOAMMEIE TETIEPH (TEMEPh ITO YXKe HEMHTEPECHO), 3TO TO, UTO 5 mogyman TOI'IA.

.94, Hy, a tenepb Apyroe mpeaucioBue, yke 0e3 BCIKUX «(HOKycoB», 6€3 MPUTBOPCTBA M YMOJI-
YaHWH:

6. Ilpeoucnosue yuxkna «Mexanuxka Hoeiv)

1980.08
(panbie Ha 9 net, 8 Mecs1eB)

.95. Yxe B camom Hauanie Menuoteku (B menutaunn CPABHEHUE {VIEWS.49}) s BeigBuHY B
KadecTBe MEePBOTO MOCTYyJIATa MOJOKEHHE O TOM, YTO CYIIECTBYET TOJIBKO MAaTepHsl U HE CYIIECTBYET
HUYEro, 9TO He ObLTO OBl MaTepueH, ee ABIKEHHEM WIIM OTHOIICHHEM (CJIeI0BATeIhHO, HE CYIIECTBYET
HUKaKHX «UCATbHBIX» 00BEKTOB).

.96. B menuranmn BO33PEHUA {VIEWS.194} s npoBen Ha OCHOBE 3TOT0 U APYTHX MOCTYJIATOB
KITACCH(HMKAIIMIO MHUPOBO33PEHUN, COTIIACHO KOTOPOH CHYHTAl0 CBOW B3TJISABI MEXaHUCTHUECKUM
MaTEePUATM3MOM, a B3TJISAbI MAPKCUCTOB — TUANCKTHYCCKUM JIyaTU3MOM.

.97. UtoObl 000CHOBaTh MEXaHUCTUYCCKHM B3IJISA] Ha MHpP, HYXKHO MMOKa3aTh, YTO MBIILIICHUE H
BOOOIIE BCE «UAECATHFHOE» MOXKHO OOBSICHUTH OJHUMH TOJHKO MaTepHAILHBIMH BelaMH 0€3 TTOMOIIN
MOCTyJIaTa O CYIIECTBOBAaHWHU HICATHHOTO. VIHBIME CIIOBaMHU, HYKHO PACKPHITh MEXaHW3M MBIIIICHHS,
MEXaHUKY ued. IMEHHO B 3TOM U 3aKJIF0YaeTCs 1IeJIb HACTOSINETO IIUKIIa MEIUTAITUH.

.98. Hukn «Mexanuka Maei» He ciiydailHO HOCUT Takoe Ha3BaHUE. B 3TOM LUKIE g ¢ mO3ULui
MaTepuanm3Ma W MeEXaHWIU3Ma TBITAIOCh pPa300paTh MEXaHW3MBI YEIOBEUECKOTO MBIILICHIS,
MEXaHU3MBI «HJICATBHOT0», U TAKMM 00Pa30M BOIPEKH YTBEPIKICHUSIM MapKCHUCTOB O HECBOJIUMOCTHU
MBIIUICHUS K MaTePUAIbHBIM IPOLIECcaM, BCE K€ CBECTH «HJICATBHOE» K MaTePUAIBHOMY, TEM CaMbIM
paccenBast MUA() 0O CAMOCTOSTEITFHOM CYIIIECTBOBAHWUH HIIEATHHOTO.

.99. Takum obOpazom, nukn «Mexanuka ey crparermuecku npecieayer GUIococKue meiu.
OpmHako, Kak s CYUTAIO, TIOCIEAOBATEILHBIN MATEPUATUCTUYECKUA U MEXAaHUCTUICCKUHN MOIX0 MOKET
TIPHHECTH HETOCPEJCTBEHHYIO T0Jh3y HE TONBKO (miocodur, HO U TeM HayKaM, O0JACTh KOTOPBIX
MOJIBEPraeTcs TakoMy pa3oopy.

.100. OtmpaBHOI TOYKOW HJIsi TOTO pa3zbopa ¢ MO3HUIMK MEXaHHUCTHYECKOTO MaTephain3Ma
obnactu 000 HayKH, Kacalollelcs «HIICATbHOTO», CIY)KHT uiaes oTpaxeHwms. OHa 3aKi04aeTcs B
TOM, YTO MBIIIIEHHE W BOOOIIE TH000E TPOSIBICHUE «HUICaTHHOTO» PacCMaTPHUBAETCSA KakK MpoIlecc
OTpaKeHHsI BHEITHET0 MUpPa B Mo3re yenoBeka. CaMo OTpakeHHe, B CBOIO O4Yepellb, pACCMaTpUBACTCS
Kak 00paboTka MO3roM HH(OpPMAIMH 00 OKPYXXAIIIEeM MHpPE, TO €CTh Kak padoTa 4pe3BbIUaNHO
MOIIHOTO KOMITBIOTEPA, CO3/IaHHOTO €CTECTBEHHBIM OTOOPOM Ha MPOTSHKEHWH MHJUIMAPIOB JIET «C
[EJTBI0Y» YITPABIIATH OPTaHU3MOM TaK, YTOOBI COXPaHUTh €r0 CYIECTBOBAHUE, KU3Hb.

.101. YToOBI TOHATEH CYIIHOCTH TOT'O WJIM WHOTO «HACATHLHOTO» SIBIICHUS, HYXKHO B3TJISHYTH Ha
3TOT CBEPXMOIIHBIA KOMIIBIOTEP CO CTOPOHBI U MOTBITATHCS Y3HATH MU XOTS OBI JIOTAaThCS, YTO B HEM
MPOUCXOANT, KaK OH padoTaeT, KOrja IOJy4aeTCs TO, YTO BHEIIHE BBITIISIANT KaK «HJCATHHOEH
SIBTICHUE.

.102. Bo MHOrMX HayKax 3TOT TOIXOJ TEOPUH OTPAXCHHS YKOPEHWJICS OKOHYATEIhbHO W
0ECIOBOPOTHO, 3TM HAayKU NPOHW3aHBl MAaTEPHATM3MOM OT Havaja M J0 KOHIA. ThICSYM YYEHBIX
KOIAIOTCS B OMOTOKAaX MO3ra W HEHPOHHBIX CTPYKTypaX, IbITAasCh pa3ragaTh TallHy KOMIIBIOTEpA, U
CJI0Ba 00 «MAEaTbHOM» B X pab0oYel JeKCHUKE OTCYTCTBYIOT.

.103. Ho ecTth rpomamHbie OOJACTH YEIOBEYECKOrO CO3HAHUS, TJIe «MATePUATHCTUYCCKHIA
MOJIX0J» OrpaHUYMBaeTCs (POpPMambHBIM TMPU3HAHMEM 3aBUCUMOCTH CO3HAHMSI OT PEAIbHOTO MUpa
OJTHOW eNMHCTBEHHOU ¢pa3oil Tuma: «Mbl, KOHEUYHO, TTOHMMAeM, YTO Hallla HayKa OTPakaeT CBS3H
pEAILHOTO MHPA, HO...» — U Ha 3TOM BCS «T€OPHUS OTPAKEHUSM» B ATON HayKe KOHYASTCS.

.104. BHOBb 1 BHOBb PUXOJUTCS YUTATh, YTO «KMAaTEMATHKa — 3aMKHYTBIH B c€0€ MUKPOKOCMOC),
«MaTeMaTHKa H3ydaeT camoe ce0s», ATO «TOJBKO Hrpa MO ONpEeAeSCHHBIM MpaBHIaM» U TOMY
nonoOHbIe (M3BHHMTE) TAymocTd. Her, moporne MaTeMaTWKH, BCAKOE CO3HAHHME — BTO OTpPaKEHHE
peaNbHOTO MUpa B TOJIOBE YEJIOBEKa, U Ballla HayKa HUKaKOe HE UCKIIOYCHHUE, U U3yYaeT OHa HE CaMoe
ce0s (wn, o KpaliHel Mepe, He 0oJtee camoe ce0s1, YeM IpyTue HayKH).

.105. Maremarnka — yANBUTEIBHBINA IMPUMEP TOTO, KaK IO HAIIMX JHEW HaImero OypHOTO Beka
yparad BCEOOINEro W MOBCEMECTHOTO TOPXKECTBA MaTepHUaIn3Ma U MEXaHUIIM3Ma, TMOBCIOAY CTaBSIIHMA
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HAyKd C TOJIOBBI Ha HOTH, COBEPIIECHHO 00OLIeN OAHYy 001acTh, KOTOpas COXpaHMJIach B OCHOBAHHUSX
CBOMX TaKOM e, KaKoi Obliia B TO BPeMs, KOT1a €€ OTIbI CKIIOHSUTH TOJIOBBI TIOJT CBOJIJaMH IIEPKBH.

.106. MarteMaTuku nr00ST XBacTaTbCsd aOCOIIOTHOCTHIO, TOYHOCTBHIO M BEYHOCTBIO MaTeMaTH-
YECKUX MCTHH, CTaBs ceOs BBIIIEC MIPOCTBIX CMEPTHBIX. MEHS K€ MOTPSCACT TO, KaK THICSYH, MUJITHOHBI
MaTeMaTHKOB MOTYT BCIO JKU3HB MTOCBSIIATH N3YUYEHHUIO YeT0-TO, COBEPIICHHO HE OTAaBas cede oT4eTa B
TOM, YTO XK€ OHU Ha caMOM Jienie n3ydaioT. OHM MCKpEeHHE YBEPEHBI, YTO UMEIOT JEJI0 C CO3/aHHBIMU
UMU CaMHMH B MBICIISIX «HICATBHBIMUY YHCIIAMU, «UACATHHBIMUY OKPYKHOCTSIMH, «HIICATBHBIMIY
(GYHKIMSIMH U T.T.

.107. MareMaTndeckrue 00BEKTH — OUEHb TUITHIHBIA U XapaKTEPHBIN IPUMED «HacaTbHOTO». UTO
K€, C 9er0-TO HaJ0 HAYMHATH, IIYCTh ATHM «4eM-TO» OyAeT maremaTuka. B nukie «Mexanuka Uaein» s
B MEPBYIO OYepe/b pa3doepy MEXaHW3Mbl BOZHUKHOBCHUS MAaTEMAaTHUCCKUX «HIICATBHBIX» 00BEKTOB. S
TIOTIBITAIOCh yTaJaTh, KAaKOH JOJDKHA OBITh paboTa KOMIIBIOTEpA MO3Ta, YTOOBI MOyYHUIOCH TO, YTO MBI
HabOII0JaeM.

.108. B pamkax >xe pa3bopa 00BbEKTOB MaTeMaTHKU B MEPBYIO OUepeAb PAacCMaTPUBAETCS BCEM
XOpOo1IO U3BECTHOC U C ACTCTBA NPUBBIYHOC NOHATHUEC YUCIIA.

.109. Utak, ¢ HacTosero mpeaucioBUsl HAUMHACTCS LMK MEAUTALMM, B KOTOPBIX 5 HAMEPEH,
UCXOAS M3 TEOPHH OTpaXeHMs, W3 IMO3WLIUN MEXaHHCTHMYECKOTO0 MaTepHajii3Ma, pacCMOTPETh Te
00J1aCTH YEJIOBEUYECKUX 3HAHHWM, B KOTOPBIX, HA MOW B3TJIS, MOKA €IIe JOMUHUPYET IyaTuCTHUCCKUN
WIH Jaxe WAeaTCTHIeCKrid moaxon. ['modanpHas meinpb IUKIa — MOKa3aTh, YTO C MO3UIMA MEeXaHHC-
THYECKOTO MaTepuain3Ma MOXKHO OOBSICHUTH MHp (0€3 IMOMOIIN «HACaThbHOTO») JIydIle, IpOoIIe,
TOYHEe, TIOJIHEE U TIyOXkKe, YeM C JPYTUX TMO3UIHH.

.110. YroObI mydmrie MOHUMATH MOK MO3UIHIO (MO3WIMI0O MEXaHHCTHYECKOTO MaTephaIn3Ma)
JMyd4llle BCETO BCETr/la MMETh Mepeja Tila3aMu TaKyl KapTHHY: MBI CMOTPHM CO CTOPOHBI, COOKYy Ha
MOIIHBIA OMOJIOTMYECKUN KOMITBIOTEP, 00padaThIBAIONIMK WH(GOPMAIMIO 00 OKPY)KAIOIIEM €ro MHpE,
CMOTpPHUM TakK, 6YIITO OH HE€ UMCCT HHUYCTO O6HICFO C HalllUM CO6CTB€HHI)IM MbinieHueM. Hama 3aJaydya
TP 3TOM: BBISICHATB, YTO B HEM IPOUCXOIUT, KOT/Ia HAOIIOAAETCs TO WM WHOE SIBIICHUE (K IPUMEpPy —
CO3/1aeTCs CUCTEMa YMCEl, OLIEHUBACTCS BEPOSITHOCTh KaKOT0-HUOYIb COOBITHS U T.]11.).

111, S cumraro, 4TO TONBKO C TaKOW TOUKM 3PEHUS, TOJIBKO HCXONS U3 TEOPUHU OTpPaXKEHHUS,
Teopuu 00pabOTKN MHPOpPMAIUK 00 OKPYKAIOIIEM MHPE, MOXKHO pa3o0paThcs B MOUIHHHBIX, MaTepHa-
JUCTHYECKUX OCHOBAHUSX, B CYITHOCTH MAaTEMaTHKH W BOOOIIE BceX aOCTPaKTHBIX HayK. Bel yBumuTe,
YTO, €CJIM B3IJISIHYTh Ha 3TH HAayKu (HaIpuMep, MaTeMaTHKy) C TaKOH TOYKH 3PEHHsI, TO OYEHb MHOI0€
BEITJISIINT WHA4Ye, YeM C TPaTUIMOHHBIX TOYEK 3peHus. W BBIMISIWT, Kak s CYMTAI0, MpaBHIIbHEE.
BrITIsaquT Tak, Kak 3TO €CTh Ha CaMOM JieJIe.

.112. Tem cambIM paccMaTpuBaeMas HayKa, BEIMAS M3 MUpa HLIIO3HMH, oOoramaeTcs 3HaHHEM
peayibHOCTU. M, XOTS pealbHOCTh MOXKET ObITh HE TAKOH KPacHMBOM, KaK WMJUIIO3HMH, HO, MO-MOEMY, B
HayKe BCE€ e BCer/ia JIy4Ille 3HaTh, YeM HE 3HATh.

7. Ilpeoucnosue coopnuxa «O npupooe uucen»

1980.07
(panbire Ha 1 Mecs)

.113. TlepBeIii Bompoc y 4enoBeKa, KOTOPHI BIEPBHIE B3I B PYKH TOMHK, TIOJOOHBIA ATOMY,
00BIYHO OBLT: «A 4TO Takoe MeauTanua?». [loaTomMy s cunTaro CBOMM JIOJITOM BKpATIE JaTh MOSCHEHUS
0 opMe CBOMX COUMHCHHI.

.114. CBowu B3rIspI MO Pa3NUYHBIM BOIIPOCAM S OTIHCHIBAIO B BUIE€ HEOOJNBIINX MAITHHOMUCHBIX
«PYKOIIHCEN», KOTOPBhIE Ha3bIBAI0 «MEIUTALMSAMM», YTO B IIEPEBOJE C JATHHCKOTO 03HAYaeT «Pa3MBbIIlI-
nenus». CoOpaHue 3TUX PYKOMHKCEH S HA3bIBal0 MEAMOTEKOM; PYKONHMCH M X YaCTH BHYTPH MEAUOTEKH
UMEIOT CBOIO HyMepalio M WACHTH(QHKALNIO, PETUCTPUPYIOTCS UX BEpCUM, MOAUGDUKAIMHA U T.JI. (B
o0rmieM: 0ObIUHas OIOPOKPATHS).

.115. B menoTeke NMEIOTCS pyKOIINCH, TTOCBSIIEHHBIE Pa3IMYHBIM TEMaM, HO JJI O3HAKOMIICHHS
yuTaTeae s 00bidHO HOPMHUPYIO COOPHHMKH, OTPAaHMYCHHBIC KaKOW-HUOYIb OJHONH TEMOH M Mpecieay-
IOLIME OIIPEIECIICHHYIO LIEb.

.116. Hacrosiuuii cOopHUK siBiIsieTcsl mepBeIM K3 nukia «Mexanuka Mnei». Kak s yxxe roBopwuu,
caM IMKJI HauuHaeTcsi ¢ pa3dopa OCHOBAaHWH MaTeMAaTHKH B CBETE TEOPUM OTpakeHus. B pamkax sxe
pa3bopa MaTeMaTHKU B IIEPBYIO OU€pEelb PACCMAaTPUBAETCS MOHATHUE YUCIA. DTOT BOIPOC U SIBJIAETCS
NpeaMeTOM HaCTOAIEr0 COOPHHKA.
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.117. Maremarudeckue TEOpUM MPAKTUUECKH HE HHTEPECYIOTCS BO3HMKHOBEHHEM MOHSATHS
yucna. OHu 00BIYHO HAYHHAIOTCA C TOTO, YTO «CYIIECTBYIOT MHO)KECTBA YHCEN, B KOTOPBIX 3a/IaHBI
YeThIpe ornepanumy. TakuM 00pa3oM, TEMOW HACTOSIIEro COOPHHKA SBISIETCA ele He KaKas-TO 00JIacTh
MaTeMaTHKH, a 001acTh, MpeiIecTBytomas MaTeMaTuke. Llenb cOOpHUKA: BBIICHUTH, OTKyJAa MOSB-
JISTFOTCSI T€ MHOKECTBA YHCEIl, KOTOPhIE «CYIIECTBYIOT» U T€ OIIEPAIINH, KOTOPBIE «3aJaHbI».

.118. Memutannn cOOpHHMKA JTIOTHYECKH COCTaBISIOT JBa Kpyra: Manblii u Oombimoil. CHadama
pelIeHre BOMpoca O MPHUPOJE YMCEN PacCMaTpUBACTCS B MaJIOM Kpyre (KOPOTKO M KOHCIIEKTHBHO).
[ToTom TO k€ camoe B OOJNBIIOM Kpyre pa3OupaeTcss HAMHOTO OCHOBaTeNbHee U MopoOHee.

.119. Mausrit kpyr obpazoBsiBaeT Menutarwst HYMEPUKA. B Gonbinoit Kpyr BXOIAT MEIUTAIHH

TEOPUKA,
OVKIINAOC,
IMPEAUKAT,
AJI'OPUTM,
UHCIIA.

.120. Bompoc 00 ujpee oTpakeHUs Kak O TOM MECTE, T€ CJICAYyeT HCKaTh JCHCTBUTEIIBHBIC
OCHOBaHMS MaTeMaTHKH, ctaBuTca B MeauTauuu TEOPUKA.

.121. B meaurtanuu DYKJIM/IOC onuckiBacTCsl cXeMaTHYHas MOJIENIb OTPaKAIOIIETo CyOheKTa,
peanu3oBanHas Ha OBM.

.122. B wmemuramun [IPEJIVKAT wm3nararorcs OCHOBHEIC TIIOJIOKEHUS S3BIKA OOIICHUS C
DYKINIOCOM, S3bIKa, KOTOPBIA OJTHOBPEMEHHO SIBISIETCS CXEMAaTHIHON MOJETBIO YEI0BEYECKOTO S3hIKA.

.123. B menutanuu AJI'OPUTM uznararoTcst cpecTBa OMUCAHUS AITOPUTMOB B DYKIIHUIOCE.

.124. B meautauun YMCJIA npu noMOIIM 3TUX CPEACTB OMUCHIBAIOTCS TE€ aIrOPUTMbI, KOTOPBIE
Ha MO B3TJIS JIeXKAT B OCHOBE MOHSATHS YMCIIA, M HA OCHOBE aHAJN3a 3TUX ATOPUTMOB TIpeJiaraeTcs
HOBasl KITACCU(HKALINS CUCTEMbI YHCEL.

.125. Hag teM, 0 yeM TOBOPUTCS B 3TOM COOpPHUKE, sl pa3MBILLISUIT MIOYTH /IBa TOJa M TyMalo, 4To
HET B MUpPE YeJIOBEKa, KOTOPEI MOT OBl BCE 3TO O KOHIA MOHATH, OCMBICIIUTE W MPABIIFHO OICHUTH
(BCE paBHO, MOJIOKUTENHHO MM OTPHUIIATENILHO) 32 15 MHHYT WM XOTsl OBl 32 HECKOJIBKO YacoB (ecin
TOJIBKO OH CaM YXX€ paHbllle He MPUIIeN K aHAIOTMYHBIM MbICIAM). C Apyroil CTOPOHBI U3 JMYHOTO
OTIBITA 51 IPEKPACHO 3HAK0, KaK TPYAHO IMOPOI BBEIKPOWUTH BPEMS ISl BHUMATEILHOTO U3yUEHUS! HEOXKHU-
JTAHHO TTOSIBUBIIEWCS U HE3aIUIaHUPOBAHHOM KHUTH. [103TOMY MHE Ka)xeTcs BIOJHE €CTECTBEHHBIM, YTO
MHOTHE YWTATENN 3aXOTAT OBICTPO MOJYYHTH UL OOIllee MpeacTaBieHHe o0 3Toii pabore, He
YTIyOIssch B A€TaJH.

126, na stoit uenu ciyxut Manelii kpyr — megutauuss HYMEPUKA, kotopas momenieHa B
Hayano cOopHuka. OHa KpaTKO H3Naraer TiaBHbIe Hjen cOOpHHKA. OCTalbHbIE MATh MEIHTAIMN
MOBTOPSIIOT TO JK€ caMmoe, HO HaMHOTO mojapoOHee. [losroMy, ecim Bbl BHUMATENbHO MPOYHTAIN
HYMEPUKY, To y3Hanmu yxe camoe riaBHoe. s MHOTMX ynTaTesnei OyaeT BIOJIHE JOCTaTOYHO, €CIH
onH BaymMunBo npouryT HYMEPHUKY 1 noBepXHOCTHO NEPETUCTAIOT OCTAIBHOE.

.127. To, uto HYMEPUKA c camoro Hayajna packpbIBaeT BCe KapThl, HE MOXKET [TIOMEIIaTh U TEM
YHUTATENSIM, KOTOPBIE MOXKENalT BHUMaTelbHO pa3oupats Bc€. HYMEPUKA nact um obmiyto opuen-
TaIMIO ¥ MIOMOXKET JIy4llIe MOHSTh, 3a4eM HY>KHA Ta WM MHAS Belllb, 0 KOTOPOH NOAPOOHO FOBOPHUTCS B
JPYTUX MEUTALUSX.

.128. B xommo3uiiuu cOOpHHUKA 5 IPECIIeI0Ball OJHY TJIABHYIO 11eJIb: HauaB ¢ 001eduaIocopckoro
«HAaUBHOT'0» TOJIOXKEHHUSI O TOM, YTO BCSKas TEOPHUS — OTPAKEHHE MATEPUAIBHOIO MHUpa, KpaTdyallinm
NyTeM JOWTH JI0 CenU(pHUYECKH MaTeMaTHYeCKUX, KOHKPETHBIX U OCS3a€MBIX pPe3ylbTaToB. Takum
PE3yABTATOM 51 CUUTAIO MPEATIOKEHHYIO 3/IECh CHCTEMY YHCET.

.129. 1 me MaremaTHK, HE CUMTAK ce0s MaTeMaTHKOM M He coOMparoch UM cTaTh. B 3ToMm
cOopHuKe, Kak U BO BceM Lukie «Mexannka Unei», 1 npecnenyio punocodekue uenn. Tem He meHee, g
JlyMaro, 4TO HJIEH, 37IeCh U3I0KEHHBIE, MOTYT MPEICTABIATh CAMOCTOSITEIbHBIN HHTEPEC U JJIS MaTeMa-
THUKH KaK HayKH.

.130. Utak, HauaB ¢ OTBJICUYCHHBIX PACCYKICHUH B Ha4daje 3TOro cOOpHUKA 00 Hee OTPaKEHHS, B
KOHIIE €ro s TpPHUBEN YWTATeNs K NPEUIOKEHUIO PEBU3NM CHUCTEMBI YHCEN, OOIIeNpU3HAHHON
YeJI0BEUECTBOM BOT yKe Ooiree moyropa croiietuid co BpemeH Kapma I'aycca. Ha camom neme 3to
MO’KHO pacCMaTpUBaTh KaK MPEI0KEHUE BIIPEIb MOBCIOAY OPUEHTHPOBAThCS HE HAa Ty UEPAPXUIO U HE
Ha TO TIOHUMaHHe YKciia, KOTOPOe ceiiuac u3jaraeTcs BO BCceX yueOHHKax.

.131. D10 mpemIokeHNe CIUITKOM KOHKPETHO, YTOOBI B OIICHKE MOET0 COYMHEHHSI MOXHO OBIIO
otaenatbes obommmu ¢pazamu. [Ipeanoxenne TOMHKHO OBITH MO0 MPUHATO, JIMOO OTBEPTHYTO; U TO U
JIpyroe, eCTeCTBEHHO, TOJDKHO OBITh CAETAHO C TOCTAaTOYHBIM OCHOBAaHHEM.
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.132. 51 moHuMaro ceppe3HOCTh CBOETO MPEUIOKEHUS, XOTS CMOTPIO Ha 3TOT Pe3yJbTaT MPOCTO
KaK Ha CJIEJCTBUE MaTEPUAIMCTUYECKOT0 IOAX0/a, IpUaBas METO4y Oobliee 3HaUeHUE, YeM BBIBOLY.
Ho 6e3 takoro pesynbraTa s HE cauTan OBl CBOIO pabOTy 00NafaloNe XOTh MUHIMAIIFHOW 3aBEpIeH-
HOCTBIO U JOCTOMHOU Baiero BHuMaHusl.

.133. Sl mamepeH TPOCHUTH O3HAKOMHUTHCS C ITUM MaTEPHUAIIOM HACTOJBKO MHIMPOKHHA KpPYyT
yHUTaTeNeH, HACKOJIBKO 3TO IO3BOJIIET PYKONMCHas (opmMa COUYMHEHHUS (HauMHAas CO CBOUX APY3ed U
ToBapuIlei B THCTUTYTE 37IEeKTPOHUKH M BEIYMCIUTEIBHON TEXHUKH, T s paboTaro). S Haleroch Ha To,
YTO MOM TPEAJIOKEHHUS] BBI3OBYT HEKOTOPYIO AUCKYCCHIO, oOcyxaeHue. MHe xoTenoch Obl, 4TOOBI Y
gutaTens 0buto sicHoe npeacrasieane 0 CTATYCE OBCYXIAEMOI'O COUMHEHUA:

.134. Dta pabota sBIsieTCS YaCThIO HEKOTOPOW JIHIHOU OubimoTexn pykonmcedd. Hu dopma, i
CTHJIb DTHX JIMYHBIX PYKOMHCEH HE MOoAJie:KaT OOCYKICHMIO (Kak Xody, Tak W mumy). [lpeamerom
00CYXI€HHUSI MOXKET OBbITh TOJIBKO COAEPKaHKE, PABOTA WK HETIPABOTA BBICKA3aHHBIX MBICIICH.

.135. Ecnn 0o011ecTBEHHOCTh IPU3HAET, YTO HEKOTOPBIC MBICIH, COAEP)KAIINECS] B 3THX JIMUHBIX
PYKOMHCSX CIIEJ0BANO OBl OMyOJIIMKOBATh, TO sl TOTOB Ha 0a3e ITHX MaTepUalioOB HAMMKCATh HEKOTOPYIO
paboty, popma, CTHIIb U 00BEM KOTOPOU yiKE MOXKET OBITh OOCYXKJICH.

.136. Mmue =xoremoce ObI, 4TOOBI y wuwWTaTens ObUIO dYeTKoe mpencraBienne o TEME
OBCYXXJIEHUA COYMHEHUS. TlepBhie Oecenpl ¢ YATATESIAMHU MOKA3aJIH, YTO MOCICIHUE CKIOHHBI
TOBOPHUTH HE O TOM TpeIMeTe, KOTOPBIH s BBIHOLIY ceidyac Ha oOcyxkaeHue. [loutn Bce BOmpockl U
BO3PAKCHUS! HEU3MEHHO KacajluCh TOrO, MOKHO JIU IpPU IOMOIIM METOAOB TEOPHUKH MU CPEACTB
Oyknugona onucarb BCIO marematuxky u BCE npyrue teopuu.

.137. 51 orBewaro: «ma» (100 Bce TEOpHUM W BCA MaTeMaTHKa — OTPaKEHHE pealbHOrO MHUpa, U
TOJIBKO MCXOASI M3 3TOT0 M MOXKHO MX M €€ Kak cieayer onucaTb). Ho 4To Tonky 00 3TOM roBOpUTH
ceitvac? Korma mepen Bamu OynyT sexaTh paboThl ¢ pa300poM STHX BOMPOCOB W TEOPHIA, TOT/AA U
noroBopuM 00 3toM. Iloka uro mepen Bamu nexxuT Tobko paboTa, B KOTOPOH METOJaMH TEOPHKH U
cpeAcTBaMu DYKIHI0Na pa3o0paH OIWH €AMHCTBEHHBIH BOIPOC: CYIIHOCTH uucell. JlaBaiiTe TOJBKO
3TOT Bompoc u OyneM obcyxaars! Tonpko mpupo/a Yucel oKa BRIHOCUTCS Ha 00CyKIeHHE.

.138. A OTHOCHTENBHO TEOPUKU W DYKIHJ0JIAa HAC TMOKa JOJDKEH WHTEPECOBaTh TOJIBKO OJUH
BOIPOC: B KAKOW Mepe 3T METOJbl U CPEJICTBA TPUTOHBI JUISI PEIISHHS 3TOTO OHOTO €AMHCTBEHHOTO
BOIPOCA — JUISI BEISICHEHHS IPUPOJIBI YHCEIL.

.139. Mue xotenock Obl, 4TOOBI Y unTaTens Obula Takke U nojiHas siciocts o LIEJIAX OTOI'O
OBCYXIEHUS. S moctatoyHO yBEepeH B IMPaBOTE MATEPUATUCTUYECKOTO IMOAXO0Ja K MAaTEMAaTHKE,
YTOOBI, C OAHOM CTOPOHBI, HE HY)KIAThCS B PELCH3UAX THUIA «XOPOILIO», U, C APYrold CTOPOHBI, YTOOBI
MOCMESTHCS HaJl PeLieH3Uel, OOBSABIAIONICH BCE MOU MMOCTPOCHUS TIyHOCTIMU. OT 00CYXKACHUS 5 KAy
KOHKPETHBIX, KOHCTPYKTUBHBIX MPEUIOKEHUI O TOM, KaK YJIYyUIIHTh M3JIOKEHHE MaTepuana, 1 O TOM,
KakuM 00pa3oM MHE JOCTHTHYTH JBE CBOU OJIIDKAKIIINeE [eH:

.140. 1) momy9uTh BO3MOXXHOCTH MPOJIOIHKATH Pa0OTY B 3TOM HAIPaBIICHUH;

141, 2) ommyOIMKOBATh M3II0KEHHBIC 3/IECh MBICITH O TIPUPOIE YUCEIL.

.142. 51 mpomry Bcex uuTareneil, KOTOpbIE O3HAKOMSTCS C 3TUM COOPHUKOM pPYKOIHCEM,
3auKkcupoBaTh M MOTOM BBICKa3aTh MHE CBOM 3aMeuYaHHMs OTHOCHTEIBHO OpraHM3aldd MaTepHana,
OTHOCUTENFHO HEJOCTATOYHO Pa3BEPHYTHIX WM JIMIIHAX YacTed, OTHOCHTENBbHO CTHJS U SI3BIKa:
MIPEIOKEHIS O TOM, KaK BBICKA3aTh Ty WJIM HHYIO MBICTEL OoJiee pocTo U sicHo. S Oymy OmarogapeH 3a
BCE TaKWe 3aMEYaHus, XOTS HE MOTYy rapaHTHpOBaTh, YTO COMJIANIYCh C MHEHHUEM 4YHTaTels. JTo,
€CTECTBEHHO, KacaeTcsl U ONeYaTOK M I'paMMAaTHYECKHX OIMIMOOK, KpOME «OIIMOOK» B YHOTpeOJIeHUU
3alATBIX ¥ B TepeHocax CJIOB. S CO3HATENBHO CYMTAIO EIWHCTBEHHBIM OCMBICIIEHHBIM TPaBUIOM
yIOTPeOICHNUS 3aISTHIX PAaBUIIO: «CTaBb 3aISITYIO TaM, IJIe XO4ellb, YTOOBI YHTATENb CJeTall nay3y», U
HE CYMTAIO0 OCMBICIIEHHBIMHA HUKaKHe MIPaBUIIa IIEPEeHOCa CJIOB U3 CTPOUYKHU B CTPOUKY.

.143. S Bepaxaro ucKpeHHIOIO OnaromapHoctb cotpyauukam MOBT AH JlarBCCP T'appu
I'eiinemany u Sluucy KukyTcy, KOTOpbIe, HABEpHO COMHEBASCh B IIEHHOCTH MOEH pabOThI, BCE Ke
OKa3bIBAIM MHE HEOOXOAMMYIO TOMOILb.

8. Bvi306 na oyine
1980.08
(aepe3 1 mecs)

.144. B cBOMX MeIUTAIUAX I OMKCHIBAIO TO, YTO JAyMaro, a TyMmaro sl He BCETNa TO, YTO CHBINTY U
yuTaro. [lodToMy s 0XKUmar0, 9TO OMHUCAHHOE 37I6Ch MOE€ MHEHHE OyJIET BHOBb M BHOBb PACXOJIUTHCS CO
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B3MIIJAMH MOETO YuTatTes (MHoraa Oonblie, HHOT/Ia MEHbINE, HO BPSA JIM HAMIyTCsl Takue, KTO cpasy
coriacarcs co MHOH Bo BceM). EctecTBenHo, st Oyay cumrats, 9To npaB 1. Ho Tak e ecTecTBEHHO, 4TO
YUTATENh B 3TUX CIIy4asx OyIeT cunTaTh MpaBbIM ceds. Kak e HaM BBISICHATH UCTUHY?

.145. Ot MeauTanMU CYHIECTBYIOT B (pOpME MAIIWHOMKMCHBIX PYKOIUCEH, KOTOpBhIE YUTATENsIM
JTAl0 O3HAKOMHTHCA I JINYHO. Takum oOpa3oM, MBI BCETa C YUTATEIeM MMEEM JIMYHBIA KOHTAaKT H
MOJKEM MEIUTAITH OO0CYINTH, €CITH ITOXKETIaeM.

.146. 51 mpusbiBar0 Bcex 4MTATeNe yyacTBOBAaTh B TaKOM OOCY)KIEHHHW (3aJaBaTh BOIPOCHI U
T.J.), a TeX, KTO CO MHOW HE COTJIACEH 10 TOMY MJIM HHOMY BOIIPOCY, BHI3BIBAIO HA YMCTBEHHYIO Ay3Jb.
IlycTh cTanpHas JOTHKA pemaeT, KTO U3 Hac MPaB.

.147. Ho, 4T0o0BI s TpUHSI yd9acTHE B TaKOW My MH (WM MPOCTO OOCYKIEHUH), OHA TOJDKHA
MPOXOJUTh OPraHU30BaHHO, MO ONPEEIEHHBIM NpaBUiiaM, KOTOpbIE OMMCaHbl HUXE. S| HaAerCh, YTO
YUTaTedh TPU3HAET OTH TpaBWIa Pa3yMHBIMH W CIPaBEUIMBBIMH, W TpHMeT uX. B 0azapHoit
nepeOpaHKe XKe s y9acTBOBATh HE Oy1Iy.

.148. Bot npaBuia Toi my37H, Ha KOTOPYIO I BBI3BIBAI0 BCEX MOUX YHUTAaTENEH, HECOTIACHBIX CO
MHO# 10 JTI000MY BOTIPOCY:

149, 1) Hamr criop 6ymet nucbMeHHBIM. S1 HE COTTIaceH Ha YCTHBIN CIIOP IO BYM MPHYNHAM:

.150. — BO-TIEPBBIX, BBUJY CBOHMX IICHXHYECKMX OCOOCHHOCTEH (HA KOTOpBIE 5
MHOTOKPAaTHO YKa3bIBal0 B 3THX MEAMTAIHAX), sl IPOCTO HE B COCTOSIHUU BECTH YCTHBIH CIOp; S OBl
MPOUTpaNT TaKOH CIOp H3-32 HEBBIHOCHMOTO HEPBHOTO COCTOSHHUS HaK€ €CNH pacroiarail Obl
COKPYIIUTEIHHBEIMHI apTyMEHTaMH,

151, — BO-BTOPBIX, 51 X04Yy, YTOOBI PE3yNbTaThl HAlllel CXBATKU CTald BUIHBI BCEM
nocneayommM gutarensiM. Croputs ycTHO — 3TO OpocaTh ciioBa Ha BeTep. Sl oTBeuy OIHOMY
YUTATENI0, TIOTpadyy Ha 5TO MHOTO YacoB W JHEW, W Bc€ 3To OyneT HampacHO, Tak Kak C JPYTHMH
YUTATEISIMU 51 BBIHYXKJIeH Oy/y JIenaTh TO JKe caMoe cHoBa. HeT, MHe JKaJIko Tak TPaTHTh CBOE BPEMSI.

.152. 2) Wrak, TONbKO MMUCEMEHHAS Ty b (MM TMPOCTO BOIPOCH!). B cOOpHMKaX MemuTaiuii
BCJe 3a caMOl MeauTanued s Oyqy NOoMemarh MeTaMeIUTAIHMI0 («MeTay — MO-TPEYECKH «3a») —
MPOTOKOJ 00CYXIEeHUsI JaHHON MenuTanuu. Be€, uTo Mbl ToBOpHIM, OyJeT OTreYaTaHo Ha MalluHKe U
BIIpe/lb CTAaHET AOCTYITHBIM BCEM UUTATEIISIM.

153. 3) Takum oOpa3oMm, BCEM MOWM YHTATEIsIM JaeTCs BO3MOXKHOCTH BBICKA3aTh CBOE
MHEHHE TPSIMO Ha CTpaHHWIIAaX MOMX COYMHEHWH. S rapaHTHpyro, 4TO BCE, cka3zaHHoe Bamm Oyxper
MMOMEMICHO B METaMEJHTAIHIO (€CIK TOJBKO 3TO OTHOCHUTCA K 0OOCYXKITaeMOod TeMe), Jake €CIU ITO
paspyImraetT Mo MOCTPOSHHUSL.

154, 4) Meramenuranuu OyayT OPraHU30BaHBI B JOPME IHANOTA, T/I€ OJHUM JEHCTBYIOIINM
JUIoM Oyay s, a OCTAJbHBIMU — pa3Hble YUTaTeNu. YUTaTenb MOXKET BBICTYIIUTH B ATHX JUAJIOTax MO
CBOMM HACTOSIIIMM WUMEHEM WIIH TI0JI TICEBIOHIMOM, KOTOPBIH OH caM cebe m300pereT. MHe OblI Jryule
HPaBWJIOCh, €Cii Bbl, Kak W s, BBICTYNAIX TI0J] CBOMM HACTOSIIMM HMEHEM, HO KaXJIOMYy
MIPEIOCTABIISETCS BO3MOXKHOCTh CAMOMY pellaTh 3TOT Bompoc. TaifHa TICeBIOHMMAa B MEIUTAIHAX HE
OyIeT packpsiTa.

.155. 5) CBou BOIpPOCH KO MHE, CBOM BO3Pa)KCHHUS, OTBETHI Ha MOHM BOIPOCH U T.H. Bl
MOJKETe J1aTh MHE B IIMCbMEHHOM BHJIE, WM K€ MOKETE BBICKa3aTh YCTHO. B mocienHem ciryyae s ux
3anuily U nmokaxy Bawm, utoOsr Ber moaTrBepaniu, uto s He Mckasui Bamry mbicas. [locne storo Ber
MTOJIYYHTE MOW MICHhbMEHHBIA OTBET, U CJIOBO OIATH OyAeT 3a Bamu 1 T.1. 10 TeX MOp, TOKa OJWH U3 HAC
HE OTKa)XeTcs OT CJIOBa.

.156. 6) A He xo4y, 4TOOBI B METAMEIUTALIMH TTOIAaIM HEOOIyMaHHbIE, TIOCICIIHBIC MBICIIH
(xax Bamu, Tak 1 Mou). S X0uy CBOMMU ITy4IIUMH apryMEHTaMHU CpakaThcs MPOTHUB Bammx mydmmx
aprymeHnToB. [loaToMy BpeMsi Ha IOATOTOBKY OYEpEIHOIO OTBETa HE OrpaHMYeHO HH i Bac, Hu ans
MeHst. CnemuTs HaM HeKy/a, THILE eellb, Aajblie OyIemIb.

157. 7) Ho B chenmaHHOM yXe OTBET€ HHUYErO HEJb3s M3MEHATh, MHAuYe AMAJIOr He OyneT
OTpakaTh ACUCTBUTEIBHOTO X0/1a HALIETO OEANHKA.

.158. TakoBbl OCHOBHBIE YCJIOBHS TOW YMCTBEHHOW MAy3JIM, Ha KOTOPYIO 5 BBI3BIBAIO BCEX
YUTaTese, HECOTJACHBIX CO MHOHW IO JIIOOOMY pPacCMOTPEHHOMY B MeAHTauusax Bompocy. Ecim Ber,
MO YHTaTeNb, HAIIUTH 3TH YCJIOBHS CIPaBEUIMBHIMHU U pPa3yMHBIMH, U eclii BbI ¢ yeM-HUOYIb B MOMX
COYMHEHUSIX HECOTJIACHBI, YTO K, IPUHUMAaNTE BbI30B! YCTHO criopuTh ¢ Bamu, kak npasuio, 1 He Oyay.

.159. Hrak, nmb0 mpu3HaBaiTe, YTO S CTOMPOIICHTHO W aOCOJIOTHO TIPaB BO BCEM, JHOO
MIpUHUMANTE BHI30B!
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9. Om3w16 ¢ 0yru

.160. IToutu 8 ner mpouuio ¢
TeX Top, Kak s Hamucan «Bb3oB Ha
JIy371b». ODTOT BBI30OB JICHCTBUTEIBHO
CBITPAJl CBOIO POJib, U B MenuoTeke
TPETHErO MOKOJICHHUSI UMEIOTCS IIeNbIe
TOMa, 3allOJHCHHBIC MPOTOKOJIAMU
criopoB. Ho mewanbHO BOT 4TO: yMHEIC
oM (KOTOPBIX S CYUTANT TAKOBBIMH)
MOYEMY-TO HEOXOTHO BBS3BIBAIUCH B
criopel (MOXeET OBITH MOTOMY, YTO B
OCHOBHOM COTJIaIIaJIUCh CO MHO#?), a
BOT JypPakKH...

.161. S mmcan B «Bb13oBe Ha
Iy371b». «Sl X04y CBOUMH JIYUITUMH
apryMeHTaMH cpaxkaThcs MpoTHB Ba-
HIMX JIy4IIUX aprymeHToBy». Ho 3a atn
8 JeT HU pasy MHE HE MPUXOAHIOCH
BUJICTh HUYETO TAKOTO, YTO SI MOT OBl
WUCKPEHHE TMPH3HATh BEIUKOJICITHBIM
apryMeHTOM, a TO, YTO 5 CUHTaI
«CBOMMH JIYYITUMH apryMEHTaMU»,
HUKOT/Ia HE MPOH3BOJMIO HHUKAKOTO
JICHCTBUSI HAa TeX, KOTO Sl CUMTal Aay-
pakamu...

19 B. Orae. «O npupoge yncen». Teopuka

1988.04.14 10.12 geTBepr
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Camas nepBas «penenzus» 0o HYMEPHUKE. Asrorpad «3anucku
Bepmanckoro caga» ot 2 mapta 1981 roga nokropa Ilaynuca
Kuxycrall

.162. KoneuHno, B «BbI30Be Ha Jy3Jib» ObLTH U3HAYAIBLHO W COBEPIICHHO CO3HATEIBHO 3aJ0XKEHBI
JIBE YJIOBKH, TIPEeyCMOTpEHHBIE /sl OOPBOBI C TypakaMd. DTO OrOBOpKa IMYyHKTA 3: «... BCE CKa3aHHOE
Bamu Oy/eT nmomerieHo B MeTaMeIUTAIUIO (€CIH TOJIBKO 3TO OTHOCHTCS K 00CYKIaeMOl TeMe)» — HY, a
OTHOCHTCSI 9TO K TeMe WM HET, pa3yMeeTcs, peliar s (3T0 JACHCTBUTENLHO MO3BOIHMIO MHE «OT(HYT-
0ONUTH» OJHOTO COBCEM YK 3apBaBIIErocs xypaka — nperonxasatens JII'Y, xanammata ¢.-M. Hayk

[Taymuca KukycTa).

.163. Bropas ynoBKa 3aKio4yaiach B MyHKTE 6: «... BpEMs Ha TOJTOTOBKY OYEPETHOTO OTBETA HE
orpaHuyueHo Hu Ui Bac, Hu s MeHs». BpeMsi He orpaHn4eHo — 3HaYUT OTBEYaTh sl MOTY, HalpuMep,
yepe3 100 net, uepes ABa MIIIIMOHA JIET... (HY, HE JOXKWJI, TaK HE I0KWJI, HE YCIIeN OTBETUTH!).

.164. Bocemb Jer Ha3aja s ObUI elle OTHOCHTEIHLHO MOJIOJ, U Y MEHs ObLIa SHEPTHsl Ha CIIOPHI.
Teneps ee yxe HET; sl 4yBCTBYIO Ce0sl yCTalIbIM, CTall 37IbIM U pazapaxuresibHbIM. [loaToMy 51 0T3BIBaIO
«BbI130B Ha 1y3mby». «MauTe BBl BCe K YEPTY U AyMaWTe YTO XOTUTE, MEHS 3TO HE MHTEPECYeT!».

.165. Tlo npaBunam «Bpi3oBa Ha My371b» S BCTYIUTIO B MHCHMEHHBIM CIIOP TOJBKO TMPH JABYX

YCIIOBHSIX:

.166. a) eclM YeJNOBEK MPOYMTall ye Bce COOpHHKHM JaHHOTO LHKiIa (a He OAMH KaKOM-
HUOYJIb: Belb TO, MPOTHB YEro YHUTATEIh BO3PAKAET, OBITh MOXKET, MOAPOOHO 00CYXKIAeTcsi B HEMPO-

YUTAHHBIX €IlIe UM COOPHUKAX);

.167. 0) ¥ €CIIM 51 CUNTAIO 3TOTO YUTATENS JIOCTATOYHO HHTEPECHBIM YESIIOBEKOM U CIIOCOOHBIM
JIOTUYECKH MBICIUTH (TIpaBna, Oema 37eCh B TOM, YTO, KaK IMPaBIJIO, €r0 CIIOCOOHOCTh WM HECIIO-
COOHOCTD K JIOTHUECKOMY MBIIUICHUIO 00HAPYKUBAETCI-TO TOJIBKO B XOE CIIOpa).

.168. Utak, «BbI30B Ha IIy37b» OTMEHSETCS (2 YCTHBIE OOCYXIEHHS MO-TIPEeKHEMY MPOTHUBO-
Moka3aHbl). [IMCEMEHHBIE JHCKYCCHM MOTYT BECTHUCh, HO B O4YEHb OTPAHWYCHHBIX MaciTabax, u
00s13aTeNTFHO JIUIIIB TIocle TOTo, kKak Bl mpounTan BCE cbopHrky MennoTeku Ha TaHHYIO TeMY.

Y Hoxrop (rorma — xanauaat nHayk) Ilaymuc Kuxycr (moske camelii 3nmeiimmii Bpar Beganckoii Teopun)
MPOM3HOCHII MHE JIJIMHHBIC MOHOJIOTH, 3arjIsiAbIBast B 3Ty 3alMCKy, Koraa Mbl 3 mapra 1981 roga mo ero mpuria-
HICHHUIO TYJISUTH B BepMaHCKOM cajy, IO €ro BRIPaKEHHUI0, «Kak aduHCKHe Grtocodsl». Buaumo, Toraa HEMHOKKO
MOPOCHJI JOKAMK, TaK KaK 3alucKa ciierka Hamokia. Ilomuerid Tekct 3amucku cm. B {TRANS.2058}. (P.S.:

Benomann — TOrJJa HCMHOI'O IIC]I CHGF).
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1993.11.19 21:37 naTuuna
(aepes 5 mer, 7 mecsues, 5 nHei, 11 gacos, 25 MUHYT)

.169. «OT3BIB ¢ my3mm» HE BXOAMJI HU B OJUH M3 BHITYCKOB cOopHHKa «O MpUpOAe YduCelD.
Onnako B Bejyie MbI mpricoeTuHIIM ero rociie «Bri3oBa Ha 1y351b» (KOTOPEIH, B CBOIO 0YepElh, BXOJIHIT
BO BCE BBIMYCKM JIaHHOTO COOPHMKA), YTOOBI TOKa3aTh DBOJIOLHMIO C TEYCHUEM BpPEMEHHU B3IJISAI0B
aBToOpA.
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2. Terpaaxb NUMER

HYMEPHKA *?
MeauTanus 0 CynIHOCTH YHCEJ

Kaxnas pagukanbHas uaes
MIPOXOAUT TPH CTAANU OTBETHOM peakmuu: —
OT0 HEBO3MOYKHO, M HE OTHUMANUTE Y MEHS
BpemeHH! — MoeT OBITh U TakK, HO, IPaBo,
HE CTOWT 3a 3T0 Opathcst! — S ke Bcerna
TOBOPWIL, YTO 3TO OTIIMYHASI MBICIIb!

3axon Knapka
Hanucano: 1980.06, Pura
Menus NUMER (B Tperseit MennoTeke MeTUTALIAS
HYMEPHKA) npencraBnseT co00# MOMBITKY KOHCTIEKTHBHOTO
M3JIOKEHNSI OCHOBHBIX Hel cOopHuKa «O mpUpoe YHCem.
1. IIpeoucnoeue HYMEPUKH
1980.06

(pasbime Ha 13 mer, 5 Mecsies)

.170. Bce, nmoskairyii, cornacsrcsi, 4To B yTBEPKIECHHH «CYLIECTBYET 3TOT CTOI» M B YTBEP)KICHUN
«CYILIECTBYET YHCIO 4» CIOBO «CYILIECTBYET» UMEET HECKOJIBKO Pa3auyHbIil cMbIcad. OMH KOHKPETHbIH,
OTIpeZIeNICHHBIN «BOT 3TOT» CTOJI CYHIECTBYET B OJIHOM OIpPEAEICHHOM MECTe INMPOCTPAHCTBA U B
OIIpeJIeJICHHBII MOMEHT BpeMeHU. A JUId 4yKcia 4 HEBO3MOXHO YKa3aTh TAKOE MECTO MPOCTPAHCTBA U
TaKOW MOMEHT BPEMEHHM i€ U KOIJa OHO cyIlecTByeT. Uucio cymecTByeT «BooOme». Takum o0pazom,
MBI IMEEM JIEJIO C CYIIECTBOBAaHUEM JBYX THIIOB.

.171. OtnpaBHO# TOYKOM MOETO pacCykIE€HUS MOXHO CUMTATh YOexJeHHe (ITOCTYyaT) O TOM, YTO
peaybHBIM SBJSIETCSl CYLIECTBOBAHHME TOJBKO MEPBOIO BHIA — CYLIECTBOBAHHE B MPOCTPAHCTBE M BO
BpPEMEHH, CyIIECTBOBAHNE MATEPUAIBHBIX Tel. Takas Touka 3peHHsi HeMeJIeHHO TpeOyeT OOBSICHUTD,
YTO K€ Takoe Toraa 4ucio 4 W mofoOHBIE eMy OOBEKTHI, NMPUYeM OOBSICHUTH, HCIOIB3YS TOJIBKO
00BEKTHI IEPBOTO TUIA — 00BEKTHI MaTepHaJIbHBIE.

.172. Takoe oObsiCHEHHE 51 HA3bIBAI0O HYMEPUKON MM «Teopuel o uncnaxy». [logpobHoe uznoxe-
HUE HYMEpPUKH TpeOyeT COTHHM CTpPaHWI] W TPUBJIEUEHHUS TAKOTrO ammapara, KOTOPhIM B HACTOSIIHN
MOMEHT HEJIb3S CUMTAaTh OOIIEM3BECTHBHIM M KOTOPBIH, CIEJOBAaTENIbHO, CaM JIOJDKEH OBITh OINMCaH
npeaaputenabHo. Takoil moapoOHBIN pa3dop pasBepThiBacTca Ha crpanuuax meauranuii TEOPUKA,
OVKIIMAOC u apyrux. Ho BCE ke s permi mepea 3TUMH MOAPOOHBIMU MEAMTAILIUSAMHU TTOMECTHTD
cKaToe W JIAKOHWYHOE W3JIOKEHHWE OCHOBHBIX HAeH HyMmepukn. K 3TOMy MeHS CKIOHWIM [Ba
COOOpaKCHHUS:

A73. a) ToJIpo0HOE HM3IOKEHUE BCETO MaTepuajia HaCTOJILKO OOIMMPHO M MECTaMH HYIHO,
YTO y MeHsI OBUIH CEpPhE3HbIe OMACEHUs, YTO OOJILIIMHCTBO YMTATENeH OPOCSAT UTEHUE, TaK U HE MOHSB
«K 4eMy aBTOp KJIOHUTY;

174, 0) MHe TpeAcTaBIIseTCs, YTO U3YUYEHHE BCAKOTO MaTepHaja HaJ0 HAuWHATDH C IJIAaBHBIX
BBICOT, JIMIIb IOTOM OIYCKasiChb K JETalsM, MHAaue JIETKO MOXXHO 3a0JyAMThCS B HEOpsIX MeJIouei,
MIOTEPSIB BCSAKYIO OOIIYIO OPUEHTALHIO.

12 HYMEPUKA B 1980-¢ rozbl ObLia CaMbIM NEPBBIM COYMHEHHEM, C KOTOPOTO «BCE» (B TOM HHCIIE
Kapnuc [Mognuexkc, [Maynuc Kukycr u ap.) HaurHa M CBOe 3HAKOMCTBO ¢ BenaHckoit Teopueii.
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175, Ilyctes sTa Memutamus CiIy>XKuT Bam KkapToW-yTeBOAMTENEM B CTEHSIX TEOPUKU U
Oykiumoca u ocTaHeTcs BammM TiaBHBIM MPUOOpEeTEeHNEM H3 3THX paboT, ecnu Bel He mpoiinere 10
KOHI[a 3TH Aanu. To, 94To Teopuka M DYKIUAOC CO3/AaHBI HE TONBKO JUISI HyMEPUKH, HO U JIJISI MHOTHX

JPYTUX MPUI0KEHUH, HE TIOMELIAET ITOMY.

2. Ilpoyeccop mnorcecme

16

A pexucnosue Hyme

Bee, noxmanyf, cormacaTes
ByeT oT0T ¢ToX" M B yTmER e
B0 "cymecTByer" uMeeT HECKONBKO DASIMMHMA OMHCX.
peTHWR, onpexex@nnuit "BoT 3707 67O

(}.I:,‘C,'XC‘.'I“'_:EENUI-S MecTe NpoCTPAHCTEBA M B 0

BPEMCHM. A AR qMoNa 4 HEBOSMOXHO VI

CTPaHCTER H Taxol MOMEeHT I I TXe M KOI'Ia OHO ¢

eT. Yuexo oy

Boobme". Takum oGpasoM, M
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“e TONBKO NEepEoro BMA& - CYMECTBOBAHKE B NDPOCTDAHCTER
H B0 BpEeMCHM, CYmMEeCTBOBaHWE MATepMaNbHHX Ten. Takas Toyxe
SPeHMA |
YHCNO 4 M mozoCHHE eMy 00BexTH, NpuuBM O0BACHUTE, HCTIONB-

SyA TOXBKO O0BEKTH Nepeoro THna - 00BeKTH MareprHaipHHEe.

Hauvajo mammHonucHoro tekcra HYMEPUKHN !

1980.06

.176. OOBsACHUTH TPUPOAY HYHCET
MOYKHO TOJIBKO pa300paB, Kak MpOHC-
XOMUT (MW KaK MOXKET IPOUCXOIUTH)
IPOLIECC OTPaKEHHUsI YEJIOBEKOM BHEII-
HETO MHUPA, MPOLECC MBIIIICHUS.

.177. TlepBwlit mar B 3TOM Mpo-
ecce OTPaXEHUS — 3TO CEHCOpPHBIE
BEIOOPKH: KaKUM-HHOYIb (U3NIECKIM
MPOIIECCOM YCTAHABIIMBACTCS COOTBET-
CTBHE MEXAYy MaTepHalbHbIM OOBEKTOM
BHEILHETO MUPA U MaTe€pPUAIbHBIM 00BEK-
TOM B TOJIOBE UeTIOBEKa (HampumMep, ydac-
TOK JIKCTa JiepeBa MOTJIOMIACT KPacHbIE U
OTpa’kaeT 3eJeHbIC JIydd CBETa, a 3TH
OTpaKEHHBIE JTy4Hl BO30YKAAIOT MATOYKY
WM KOJIOOUKY B ceTdaTke rinasza). O0bekT
BO BHEINIHEM MHpe (HalpuMmep, JIKCT)
Ha3bIBACTCS pealdeif, a COOTBETCTBY-
oIl €My OOBEKT B TOJIOBE 4YeJOBeKa
(mayouka WM KOJIOOYKA) Ha3BIBACTCS
HOMUHAaIHUEH.

.178. Btopo#i mar oTtpaxeHus —
3TO TEepUENTHBHbIE BHIOOPKH. OOBEKTY
BHEIIHETO MHpa (HampuMep, LEeIoMy
JIEpeBy) CTaBUTCS B COOTBETCTBHUE BHYT-
PUMO3roBoi OOBEKT (HampuMmep, Kakas-
TO CTPYKTypa M3 BO30YXKIEHHBIX HEi-
ponoB). Kak wu panbiie, 0OOBEKT BO
BHEIIHEM MUpPE HA3BIBACTCS pealuei, a
COOTBETCTBYIOIIUN €My OOBEKT B MO3Te —
HOMMHAJIHEN.

.179. Tpernii mar oTrpakeHuss — MHIYKTHUBHBIE BBIOOpKH. HoBas HOMuHanWs (OAWH BHYTPH-
MO3TOBOM O0OBEKT) CTABUTCS B COOTBETCTBHE LIE€JION TPYIMIE BHEIIHUX OOBEKTOB (HAIIPUMED, IEPEBBEB).
MoHO cKa3aTh, 4TO BO BHEIIHEM MHUpPE HMEETCS MHOXECTBO (IEpEBLEB), a B IOJIOBE YEJIOBEKA —

HOMUHAJIVA, KOAUPYHOIIAast 9TO MHOXKCECTBO.

.180. Tak MBI TPUXOAMM K KOHIICTIIINM MHO>KECTBA, OCHOBAaHHOW Ha MPEACTABIICHUSX TCOPHH

OTpaXXCHUHA.

.181. C ¢usnveckoil TOYKM 3PEHUs] CEHCOPHbIE HOMHUHAIMM W MEPLENTHUBHbIE HOMHMHAIMHU
MPUHLMITHAIBHO HE OTJIMYAIOTCS OT WHAYKTUBHBIX HOMUHAIWNA: BCE OHM — MaTepHajbHbIE, BHYTPH-
MO3TOBBIE O0BEKTHI (CKOpee BCero — BO30YXKJIEHHBIC KJIIETKH WM CHCTEMBI KJIeTOK). [103TOMy MOKHO
CUMTaTh, YTO U B MEPBBIX ABYX CIy4asX Mbl UMEJU IO CO MHOXKECTBaMH (MM POACTBEHHBIMU UM

00BEeKTaMM).

.182. Cencopapic HOMUHaIMH (MHOKECTBA) OBUTH CO3MaHbl (PU3MUECKUMHE IIPOIIECCAMU, KOTOPHIC
MIEPEHOCAT UH(POPMAIIMIO OT BHEITHUX O0BEKTOB K MO3TY (HampuMmep, 3JICKTPOMArHUTHEIMU BOJIHAMU U

13 Bce pykomucn MOMX TOT/IANIHUAX COYMHEHHI CHKUTATNCh, KAK TOJIBKO OHHM OBLIH OTIIEYATAHbI HA MAIIMH-
ke. Bce MaHycKpuITBI Iucanuch Ha NeppOPUPOBAHHBIX C KpPalo JHCTaX — Ha OOpaTHOW CTOpPOHE pa3pe3aHHBIX
nononam pacnieyatok ALITY; — Kukycr Toxe, kKak BUHO 10 aBTorpady, micaji Ha TaKHX JIUCTax.
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UX TIOTJIOIIEHHWEM B ceTyaTke rias3a). JlanpHedInne HOMUHAINH CO3JaBajiiCh YK€ BHYTPHMO3TOBBIMHU
nporeccaMy Ha 0ase mpenplaylux. MozaennpoBaHue MEPLENTUBHBIX M WHAYKTHBHBIX IPOLIECCOB Ha
OBM MoxeT OBITh OYCHb CIOKHBIM H3-3a TPAHIHMO3HOTO O0beMa CEHCOPHOW HWH(MOpMAITMH, KOTOpast
MOJUISKUT 00pabOTKe, €CIM MallliHAa XOUEeT COCTA3AThCS C YeloBeKOM. Ho HET COMHEHUH B TOM, YTO
TaKkoe MOJICITHPOBAHWE MPHHIMITHAILHO BO3MOXKHO. (CeTuaTka riiaza mMeeT OKoio 250 MUUTHOHOB
CBETOBBIX PELENTOPOB U, €CIM KXKIYIO TaKyl KJIETKY KOAMPOBAaTh BCEIO OAHUM OMTOM, TO XpaHEHHE
TOJIBKO OJJHOIO MTHOBEHHOI0 M300paskeHus notpedyer or IBM Gosnee 30°000 kunobaiitos mamsatu'?).

.183. Ho M0oxHO 000WTH 3TO TPYJO0EMKOE 3BEHO, YTOOBI IIOCMOTPETh, YTO MOXKET OBITh JAJIbIIIE.
IIpencraBum cebe, YTO MallMHA YK€ IOCTPOWJIA YETHIPE HOMHUHAJIMHU: TPU HOMHMHAIMU OTICIIBHBIX
JIEPEeBbEB M YETBEPTYI0 HOMMHAJIMIO MHOXKECTBA M3 TPEX JEPEBbEB (KaKk M B CIydae C MO3IOM, 3TH
HOMHUHAJIMA TPEACTaBISIOT c000 BHYTpUMAIIMHHBIE CTPYKTYphl). TakuM crmocoboM B MallnHe
3aKOAMPOBAaHBl MHOXKECTBO M €T0 TPU dJeMeHTa. 10, YTO JaHHOMY MHOXKECTBY HPHUHAIIEKAT UMEHHO
9TH JIEMEHTHI, a HE KaKue-HUOyAb OPyrue, MOXKHO 3aKOJHPOBATh CCBHUIKAMH, CBA3SIMU MEXIY ITHUMU
YETBIPbMsI CTPYKTypaMH. AHAIOTHYHBIM 00pa3oM MOKHO TOCTPOUTH B MAaIlMHE MHOTO Pa3IHYHBIX
MHOKECTB (B MO3re 4ellOBeKa KOJTMUYECTBO TAKUX CTPYKTYp U3MepsieTcs, BUANMO, COTHSIMA MUJIJTHOHOB).

.184. Ecnu Ttemepp MammHE [aTh BO3MOXXHOCTh MAHUIYJUPOBATh STUMHU MHOKECTBAMH,
UCIOJB3ysl MPU 3TOM TaKHE DJIEMEHTapHbIE ONepali KaK «BKIIOYHUTH 3JEMEHT BO MHOXECTBOY,
«YAATUTH 3JEMEHT U3 MHOXKECTBa», «IIPOBEPUTH MPHUHAIEKHOCTh 3JIEMEHTa K MHOXKECTBY» H T.A., TO
MaIllHa TIPEBPATUTCS B HEKHUI mporeccop oO0pabOTKH moneil MHOXKeCTB (HoMuHanmi). S yBepeH, 4To
MMEHHO TaKHUM IPOLECCOPOM MHOXKECTB (HEMOCPEACTBEHHO Pa0OTAIOIIUM C HOMUHAINSMH) U SBJISIETCS
YEJIOBEUECKHI MO3T.

.185. 4 cheman Takoi MamIMHHBINA MPOIIECCOP MHOXKECTB W Ha3Bajl €ro cUcTeMoi Dykimaoc. Ha
CHELUAIBHOM S3bIKE MPOrpaMMHUpOBaHus — DyKiuznoiae — Bbl MoxeTe mucate MporpaMMsl I 3TOTO
mporeccopa (YTo M Kak €My JelaTh ¢ MHOXECTBaMH), IIOTOM MOKETE JaTh €My HCXOAHBIE JaHHBbIE
(kaKoe-To MCXOJHOE MPOCTPAHCTBO MHOXECTB) — WM DYKIHIOC MpPOJAENaeT Haj dTUMU MHOXXECTBAMH
npeanvcandele Bamieil mporpamMmoil MaHWUIyNALMM B NPUHLMIE TOYHO TaK e, KaK 3TO AEaroT
MUJUTHOHBI KOMITBIOTEPOB BO BCEM MHE.

.186. Dyknunocy nmporpammsl numere Ber (i s1). Ho kTo ke muimer mporpaMmsl JUTsl IIpoLec-
copa MHOXKECTB B M03re? Mo3r B 3HAYMTEIBHOM CTENEHU CaMOIPOrpaMMHUpYOLIascs MallhHa, Hy, a
Hayalo BceMy, KOHeuHo, TBopen mupa cero — EcrectBennbiii OtO0op. B nampHelimmeM s muiaHUpyIo
paccMoTpeTs W TO, Kak Obl DYKJIHJ0C MOT COCTaBISATH AJsi ceOsi mporpammbl. Ho moka 4ro, B 3TOM
LIUKJIE paboT, TaKOH BOIPOC HE cTaBUTCA. ByaeM MCXOAUTh U3 TOT0, 4TO MPOrPaMMBbl yXKe CAETaHBL.

.187. Ecnm Bpl Hamumcamm Kakyro-TO MpOTpaMMy JUIsl TIPOILECCOpa MHOMKECTB (Hampumep,
OTpeieIeHHBIM 00pa30M CO3/IaBIIYI0 TPEThE MHOXKECTBO M3 Maphl MPEXHHX), TO MOXKETE NMPUMEHHUTH
3Ty IporpamMMy K OJHOU TpyIe (B IpUMepe: Mape) KOHKPETHBIX MHOXKECTB, K JIPYTOi, TpeTbel U T.A.
Kaxnprii pa3 Oyzer co3maH HOBBIM KOHKPETHBIH MpoAyKT Bamreit mporpammbl. Ho paccmarpuBas u
aHaNM3Upys caMy IpOrpaMMy MOXKHO TOBOPHUTb, YTO OHa HMMEET HEKOTOphIH Habop abCTpaKTHBIX
MHO’KECTB — MaTepHaAJIOB U MPOAYKTOB (B MpUMepe: 1Ba MaTepuasa U oIuH MpoayKT). Takum oOpazom,
abCcTpaKkTHBIE MHOKECTBA — 3TO Ha CAMOM JIeJie XapaKTEPUCTHKH IPOrpaMM sl POLIECCOpa MHOXKECTB
(MM aIropUTMOB, KakK S MPEAIOYUTAI0 TOBOPUTH).

3. Mempuueckue uucaa
1980.06

.188. 13 aTHX npeacTaBIeHMiA BRITEKAET, YTO, €CIIM BBl XOTHTE MOHATH CYITHOCTh KaKOTO-HUOYIb
a0CTpakTHOrO 00BEKTA, TO JOJIKHEI pa3o0parhcs, MPOIyKTAMH KaKUX UMEHHO allTOPHUTMOB 00pabOTKH
MoJIel MHOKECTB JaHHbIE a0CTPAKTHBIC 00BEKTHI ABJISIOTCS.

.189. B srom mukie paboT S MOKa3bIBar0, KaKMe€ MMEHHO aJTOPHUTMBI MPOIlEcCOpa MHOXKECTB
MPHUBOAAT K aOCTPaKTHBIM MHOXECTBAM HATYPaJIbHBIX, PallMOHAIBHBIX M BEIIECTBEHHBIX YHUCEN W
OTHOIICHUAM apu(METHUECKUX OINCPaldii B HUX. DTU aJrOPUTMbI OMHCAaHbI HA DYKIHUIOAE U MOTYT
OBITH BBITTOJTHEHBI DYKIHUI0COM.

.190. CymHOCTh 3THX aJTOPUTMOB COCTOUT B KJIacCU(IMKAIMK COOTHOIIECHUN MEXIYy KOHKPET-
HBIMH MHOXKeCTBaMmu. JlomycTum, 4To BBI JOKHBI HamucaTh MPOTpamMMmy JUIS MPOIECCOopa MHOXKECTB.

14V rormamHux MamuH B HameM WMHCTUTYTe ollepaTUBHAS NaMATh U3MEPAIACh B COTHAX KMIOOANTOB, a y
BHEWIHUX JUCKOB 00beM ObL1 7 MB.
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[TpomykTamMu 3TOH MpOrpaMMbl JTOJDKHBI OBITH MHOKECTBA YHcel. 3aJaHHe Ha NPOTrpPaMMHPOBaHHE
MOJKHO c(hOpMYyIHPOBATH TaK:

.191. Ha Bxox Bameii mporpamMme MOXHO TMOCTaBJISATh KaKW€ YTOJHO COOTHOIIEHUS MEXIY
MHOkecTBaMH. COOTHOILLIEHHE — 3TO YMOpPAJOYEHHas Mapa MHOXecTB. Bama mporpamma goikHa
paccopTHpPOBaTh 3T COOTHOILEHMS, IOMECTUB BCE OJMHAKOBBIE COOTHOILICHUS B OAMH TAKCOH, a CaMH
TaKCOHBI OJTMHAKOBBIX COOTHOILECHUH Pa3MECTUTh I10 MOPSIAKY BEIUYMHBI (CTAPIINHCTBA) COOTHOIIEHHH.

.192. EctecTBeHHO, 4TO Cpa3y BO3HMKAaeT BOMPOC: KaK K€ ONPEeAeTIUTb, KOTrJa COOTHOLIEHHS
OJIMHAKOBBI U KaK OHU JIOJDKHBI CIE€I0BATh «I10 NOPSAAKY». [IOHATHO, UTO 3TO MOKHO CI€NaTh TOJIBKO MO
KaKOMY-HUOYZb QJITOPUTMY M YTO 3TOT ajaropuTt™ Oyzer siipom Bameit nporpammsl.

.193. Camoe mpocToe — 3TO CUHTATh, YTO OJMHAKOBBIMH HA3BIBAIOTCS TaKHE COOTHOIICHUS, B
KOTOPBIX PaBHOMOIIHBI COOTBETCTBEHHO JIEBOE W MpPaBO€ MHOXKECTBO Mapbl (MPOBEPHUTH PaBHO-
MOIIHOCTh BBl MOXXeTe oueHb JIErKo, eciny B Baiem pacnopsikeHnu ecTh KOMaHAa IPOBEPKU HAINYMS
OUEPEHOro NIEMEHTa B MHOXecTBe). Ho Torma coOTHOIIEHHS MEXIy MHOXECTBOM M3 3 M OIHOTO
aneMeHTa (cooTHomeHue 3/1) U COOTHOIIEHHE MHOXKECTB M3 6 M BYX 3JIEMEHTOB (COOTHOIIEHHE 6/2)
OKa)KyTCsl pa3HBIMH COOTHOIIEHUsAMHU. [loaTOMy Ans ompeaeneHHs «OAWHAKOBOCTH» M CTApIIMHCTBA
COOTHOIICHUH OyJeM HCIIOIb30BaTh HECKOJIBKO 00J€€ CIOXHBIH aNrOpUTM: aJrOpUTM H3MEPEHUs
(omHOTO MHOXECTBA JIpyrMM). Bynem cMOTpeThb, «CKOJIBKO pa3 OAHO MHOXECTBO BXOAHT B JPYToe»,
KaKoW IpHU 3TOM IOJTy4aeTcsl OCTaTOK U T.1.

.194. He cnenyet nymaTh, 4YTO MBI TYT BBIIOJIHSIEM ONEPALMIO ACICHUS. MBI BBIIOJIHAEM ropa3ao
Oonee (yHIaMEHTaIbHOE NEHCTBHE — CPaBHEHHE IBYX MHOXKECTB. BBINONHSAA Haily mporpammy IO
IrOpUTMaM U3MEPEHHUs U CTApIINHCTBA, DYKINUIO0C U MOHATHS HE UMEET, YTO B MUPE €CTh TaKas Belllb
Kak jaejeHue. B OCHOBHOM OH BBINOJIHSET KOMaHAY «IPOBEPUTh HAIWYME OYEPETHOIO 3IEMEHTa».
PesynpraramMu ero AeWCTBUI SBISIOTCS MHOXecTBa (MHOXKeCTBa!, a HE KakKHe-TO TaM 4YHCIa),
Ha3bIBa€Mbl€ «4aCTHOE» U «OCTATOK» (TPUYEM ITH «MHOXKECTBa», KOHEUHO )K€ Takue K€ BHYTpHU-
MaIIMHHBIE CTPYKTYPHI KaK U BCE, ueM DYyKIUJ0C ONepupyeT). B KoHIle KOHIIOB, BBINOJIHSASA TOJIBKO CBOU
OOBIYHBIE MAHUITYJSIIUM C TAKUMUA MHOXKECTBaMHU, DYKIIHIIOC ONpPENeIsieT, KaKoe Ke M3 COOTHOIICHHUH
CTapllie U Kakue OJJMHAKOBBI, TO €CTh MPUXOJUT K TOMY, O YeM UYEJIOBEK, MaJO OTAAIONIHA cede OTUeT O
MpoIECCax CBOET0 MO3Ta, TOBOPHT, YTO 3TO EMY «HHTYHUTHBHO SICHO».

.195. Wtak, Bamra mporpamMMa KiracCU(UKAIIUN COOTHOIICHWH MEXIy MHOXECTBAMHU Ha OCHOBE
IrOpuTMa M3MEPEHUs (aIropuTMa CPaBHEHUS JBYX MHOXKECTB) CTPOMT PSAJ TAKCOHOB «OJUHAKOBBIX)
COOTHOIIIEHHI, @ CAMH TaKCOHBI pa3MeIIaeT B CTPOIHOM MopsiKe 1o crapmnHCTBY. Kakue 661 Bel Hu
JaBajy Tapbl KOHKPETHBIX MHOXKECTB € Ha BXOH, OHAa BCEerJa MOCTPOMT OrPaHUYCHHBIH HaOOp
takcoHOB. Ho cama nporpamma He orpaHM4YMBaeT HU KOJIMYECTBA COOTHOLICHUI U MOIIIHOCTH MHOKECTB
Ha BXOZIe, HU KOJIMYECTBA PE3yJbTHPYIOMIHUX TaKCOHOB. B 3TOM (M TONBKO B 3TOM) CMBICIIE OHA Ha
BBIXOJIE J]aeT «OECKOHEUHOE» MHOXKECTBO aOCTPaKTHBIX MHOKECTB «OJMHAKOBBIX COOTHOIIEHH». ITO
a0CTPaKTHOE MHOXKECTBO HA3bIBACTCS ITOJIOKUTEIbHBIMU PALIMOHATBHBIMU YHCIaMU.

.196. Ecnu Bel x0THTE TOBOPUTH O CBOHCTBAX 3TOTO «OECKOHEYHOTO» PSNia, M MPH 3TOM XOTHTE
OBITH TOYHBIM, TO BBI JOJKHBI TOHUMATH:

197. a) 4TO 3TOT «OECKOHEUHBIH PsAA» TAaKCOHOB-YHMCEN, 3TO TO, YTO «B NPUHIHUIIE MOXKET
BBIIaTh» Bamia nporpamma;

.198. 6) uro Bamra mporpamMma — 3T0 €AMHCTBEHHOE, YTO BO BCEM 3TOM CYIIECTBYET PeajbHO
B IIPOCTPAHCTBE M BPEMEHH;

.199. B) 4YTO, aHAJIM3UPYsS CBOMCTBAa 3TOro «OECKOHEUHOro psza», Bel mo cytu gena
aHAIM3UpyeTe CBOWCTBA CBOEH MPOTPaMMEI.

.200. CxenTu4ecKkuii YNTaTENh MOXKET CKa3aTh, YTO MOTEHIIHAIBHBIE MPOAYKTHI €T0 MPOTPAMMBI —
3TO COBCEM JPYroe, HeXKEH «UealIbHbIe» 00BEKTH MaTeMaTuku. Ho HUrae B Mupe, HU B KAKOM MecTe
NPOCTPAHCTBA M HM B KakOH MOMEHT BPEMEHH HE CYIIECTBYET 3THX «HJICAJIbHBIX» YUCEeNl; €AMHCT-
BEHHOE, YTO 3[IECh CYIIECTBYET pPEAJbHO — 3TO MPOrPaMMBI, ANTOPUTMBI, IO KOTOPBIM JIFOAU
CPaBHUBAIOT MHOXECTBA — OTPAXECHUSI peabHBIX OOBEKTOB. UM CymIecTBYIOT 3TH Nporpammsl B
MUJUTHApJIaX OTAEIbHBIX F0JIOB B OECUMCIIEHHBIX BApUaHTaX U MOIU(PHUKALHIX.

.201. TaxoB Moii B3I HA UCTUHHYIO IPUPOIY YHCEN, HA JEHCTBUTEIbHBIE OCHOBAHHS MaTeMa-
TUKHA. TIOMIMHHBIA OOBEKT, M3y4aeMbIi MATEMAaTHKONH — 3TO HEKOTOpbIC MPOTPaMMBbl, alrOPHUTMBI,
3a[eiCTBOBaHHBIC B MpOLECCe OTPAKEHUS U PadOTAOLIe B MIJUTHAPAaX MO3TOBBIX BBIYHCIUTEIBHBIX
cucteM. 11 00BEKT 3TOT CTOJIB K€ peasieH, Kak M 00bEeKTh (PM3UKN MM OMOJIOTHH, M YK OYEHb ITOX0XK Ha
00BEKT MOEH POJHOI HayKH MPOrpaMMHPOBaHUs U KOMIBIOTEPOB (CIydaifHO JIM TO, 4TO 00 3TOM
roBopio Bam s — npodeccuoHansHbIi MPOrpaMMucT?).
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.202. Ho BepHeMcst k uucinaMm. WTak, MOJIOKUTEIBHBIC PAIMOHATBHBIC YUCIIA — 3TO MHOXECTBA
OIMHAKOBBIX cooTHommeHu, map MHOkecTB. UHMCIJIO — 9TO MHOXECTBO. Omno omnpeaeneHHOE
YUCII0, HAIPUMEP YUCIIO0 4 — 3TO MHOXECTBO «OJIMHAKOBBIX» COOTHOIICHUH, TakuX Kak 4/1, 8/2, 12/3 u
T.A. (TO €CTh MHOXKECTB U3 BOCBMH U JBYX, U3 JBEHAJINATH U TPEX AJIEMEHTOB U T.1.). Ho, mpousHocs
Takoe YTBEpXKJIEHHWE, HAJ0 TOHUMATh, YTO KOHIICTIIMS MHOXKECTBA 3J7IeCh Majo IOXOXKe Ha TO
«byHIaMeHTaIbHOE, DIIEMEHTAPHOE W HEOoNpeAessieMoe» MOHITHE, O KOTOPOM MBI CTOJIBKO CITBIIIAIIH.
KoHkpeTHbIE MHOXECTBA CYIICCTBYIOT KaK CTPYKTYphl — HOMHUHAQJIMUA — B OTHCIIBHBIX CYOBEKTaX, a
a0CTpaKTHBIC — KaK MOTCHIIUAILHBIC POJIYKThI KOHKPETHBIX CTPYKTYP — MporpaMM. MHOXECTBO 3/1eCh
— 3TO OOBEKT, MOIUICKAITHI 00paboTKe HEKOTOPHIM IIPOIECCOPOM, YTO-TO TOXOXKee Ha (ailim wim
sueiiky B OBM.

.203. Anroput™M M3MEpPEHUs, YUUTHIBAIONIUHN TOJEKO CAMO HAJMYME 3JICMCHTOB B CPaBHHBACMBIX
MHOXECTBaX, JIa€T HaM TOJIbKO ITOJIOKUTEIbHBIC palMOHANBHBIE YHCIA W HOJNb. DTO abCTpakTHOE
MHOECTBO 5 Ha3BaJl METPUIECKUMU YrcliaMu. HatypanbHble grcia — 3TO OJAMHOXKECTBO METPUICCKUX
Yuceil, a MMCHHO — MHOXCECTBA TECX COOTHOH_ICHI/II\/'I, B KOTOPBLIX CPAaBHCHHC 060HX WICHOB IIapbl
3aBepIaeTcss HauboJiee OBICTPHIM CIIOCOOOM. [IpUHIMIHMATBLHOTO OTIWYMS COOTHOIICHWMSI, HAIIPUMED,
4/1 u 4/3 ne nmeroT. MIx 00paboTKa BeAeTCs 10 OMHOMY B TOMY )K€ alITOpUTMY.

4. Opuenmupoeannsie yucia
1980.06

.204. Tak KaKk OHO OTENILHOE YUCIIO — 3TO yKE IIeJI0€ MHOKECTBO, TO Y HETO MOTYT OBITh U CBOU
MOJMHOXKECTBA. ECITU yCIOXKHUTD aJrOPUTM ONPEAEIECHHUs TOTO, KOTZla COOTHOLIEHUS! «OAWHAKOBBI», TO
MOYKHO pa30OHTh OJJHO METPUUECKOE YHCIIO Ha T€ WM HHbIE TIOJJMHOKECTBA.

.205. Tak, ecnu B JONOJHEHUE K ANTOPUTMY U3MEpEeHHs (KOTOPBIH «00paliaeT BHUMaHUE) TOJIBKO
Ha caMO HaJIM4HMe 3JIEMEHTOB BO MHOXKECTBaX Iapbl) aHAJM3UPOBAThH €lIe M TO, Kak 00a MHOKECTBa
napsl OPUEHTUPOBAHBI, TO MBI HOIXy4UM OoJiee MOAPOOHOE AETeHNE KaKIOr0 METPUUYECKOIro Yuciia Ha
MTOJIMHOKECTBA «OJUHAKOBO OPUEHTHPOBAHHBIX COOTHOIIEHUI.

.206. MOXHO NPHUMEHSTH Pa3IMYHBIE AJITOPUTMBI, YUUTBHIBAIOLIME OPHEHTALMI0 MHOXECTB, a
MMEHHO: YYUTHIBAIOIIME OPUCHTALMIO Ha MIPSIMOi, Ha TNIOCKOCTH U T.J.

.207. Hanbosnee mpocToi aNropuT™M — 3TO alJTOPUTM JIMHEHHONW OpHEHTAllMU. Y COBEPIICHCTBYEM
Bamy nporpamMmy knaccudukammu cootHomeHui. Tenephb eif Ha BXO/ MOJAI0TCS COOTHOIICHUS MEXITy
TaKUMH MHOXXECTBAMH, KOTOpPBIE MOTYT «MATH» B OJHOM M3 JIBYX HampaBiIeHUH. TakuX MHOXKECTB
CKOJIBKO YTOZHO KaK B MO3re, Tak W B Jykiujpoce. Tenepp Baia ycoBepiieHCTBOBaHHAas MporpaMma
JIOJKHA aHAIM3UPOBATh TaK)KE U HAIPaBJICHHE MHOKECTB M MPU3HABATh «OJMHAKOBBIMUY» TOJIBKO TaKHe
JIBA COOTHOUICHUS, B KOTOPBIX B 000MX MHOXXECTBa UAYT MO0 Bpo3b, 100 B 0AHY cTOopoHy. Temepb
OHa MTOCTPOUT BMECTO Ka)JIOTO «CTaporo», METPHUYECKOT0 YHcia (HanmpuMep 4) 1Ba ero NoJMHOKECTBa
(+4 1 —4), B 0THOM H3 KOTOPBIX OyIYyT Mapbl OIMHAKOBO HAIIPABICHHBIX MHOXKECTB, & B JPYTOM — Maphbl
MO-pa3sHOMY HaITPABIIEHHBIX MHOYKECTB.

.208. Teneprs Brl obnamaere mporpamMMoii, KOTOpas CTPOUT YK€ HE METPUYECKHE YHCIia, a BCE
MHOJKECTBO pAIOHANBHBIX YHCEN, KaK IMOJIOKUTENbHBIX, TaK W OTpHUIaTeIbHbIX. HO Begp MHOXecTBa
«» 1 «+4» — 3TO HU B KOEM CJIy4ae HE OJHO M TO K€ MHOXKECTBO. «+4» — 3TO MOJAMHOXXKECTBO TAKCOHA
«4», ero MOJOBHHKA, CTOJb K€ IpaBOMEpHas, Kak M NMOJIOBUHKA «—4». W Te, mepBble, METpUUECKHE
yucna (B YacTHOCTH, HaTypalibHBIE YHCIAa) HU B KOEM Cclydae He SBJSIIOTCS IOAMHOMKECTBOM
paIoOHANBHBIX YHCEN. JTO JBA COBEPIIEHHO Pa3HBIE U HETePECeKaIONINecs MHOXKECTBA: HAaTypallbHbIE
(MM METpUYECKUe) U pallMOHAIbHbIE YHCIA.

.209. Takum oOpa3zoM, aHaiIM3 MOJIMHHOM NPHUPOABI YUCET BCKPBHIBAET COBEPIUCHHO HHBIE
B3aWMOOTHOIIICHHSI MKy YUCIAMH, Y€M T€, O KOTOPBIX TOBOPST YUYCOHNUKH MAaTEMATHKH.

.210. Ecmu BBl yCcOBepIIEHCTBYETE€ CBOIO IMPOTpamMMy N0 TaKOW CTEMeHH, YTO OHA Oynaer
pa3duparhbCsl TakKe M B TOM, KOT/Ia MHOXKECTBA OPUEHTHUPOBAHBI OAMHAKOBO HA IUIOCKOCTH, TO OHA
OyzeT BBIAaBaTh elie 0ojiee MENKHE TaKCOHBI «OJMHAKOBBIX» COOTHOLICHUH — KOMIUIEKCHBIE yncna. 1
OIIATh MHOXKECTBO PALlMOHAJIBHBIX YHCEN HU B KOEM cillydae He OyleT IMOJMHOXKECTBOM KOMILIEKCHBIX
yKces, HO 3aTO OJJHO OTAENbHOE KOMIUIEKCHOE YHCIO (Hampumep uuciio 4+31) OymeT MOAMHOKECTBOM
OJTHOTO OTAEIBHOTO METPUYECKOTo uucia (B mpumepe: yucia 5). Temepp, KcTatu, SICHO, YTO TaKoe
MOJyJ1b OPUEHTHPOBAHHBIX YHMCENI — 3TO TO METPUUECKOE YMCIIO, B KOTOPOE OPUEHTUPOBAHHOE UYHUCIIO
BXOJUT B KaU€CTBE MOAMHO)KECTBA.
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5. KonmumnyansHwvie uucna
1980.06

.211. Bol yke ABakAbl yCOBEPIISHCTBOBAIM Bairy mporpammy KiaccH(UKalUd COOTHOLICHHH,
HO OHa TaKk M HE IpUBeJNa K 4HCIaM UppanuoHanbHbeIM. lIpexne, deM uaTu panblie, 3a(UKCHpyeM
HECKOJIbKO MOMEHTOB, OTHOCAIIMXCA K PAallMOHAJIBHBIM YHCIAM. DTH MOMEHTHI MPUTOAATCS HaM IS
MTOHUMaHUS UPPALlMOHAIBHBIX YHCEI:

212, a) palMOHAJbHBIE YHCIA TMPEACTABISIOT COOON MOTEHIMAIBHBIA MPOIYKT HEKOTOPOU
MporpaMMBI (B 9aCTHOCTH, IPOTPAMMBI KJIaCCH(PUKAIINNA COOTHOIICHHH);

.213. 0) o0Opa3HO TOBOps, «OOJIBIIMHCTBO» ATHX MPOAYKTOB HE MOTYT OBITH B JEHCTBU-
TEIBHOCTH CO3JaHbl, Kakue OBl pecypchl HU JaBaluch Bameil nporpamwme;

214, B) OJJHAKO NPaBHIBHOCTH IPOTPAMMBI, IPOBEPEHHAS Ha «IIPOCUUTAHHBIX» IPHUMEpPax,
JIOKa3bIBacT 3aKOHOMEPHOCTD PACCYKICHHI 00 OCTaNIbHBIX €€ POYKTaX;

.215. ) A HETIOCTPOEHHBIX NMPOAYKTOB TOJBKO MOCTAHOBKA 33Ja4M OIpENEeNsieT, YTO OHU
JCWCTBUTEIIHFHO MHOKECTBA OJTMHAKOBBIX COOTHOIICHHUH MM YUCIIa;

.216. Il) BCE «OECKOHEYHOE» MHOMXECTBO YHCEIN B NEHCTBUTEIHHOCTH IMPEICTABIEHO TOJBKO

peanbHO U MAaTEPUAIIBHO CYIIECTBYIOLIEH IIPOrPAMMOM.

.217. Temnepp s mpemiarato Bam cocTtaBuTh Tpu HOBBIE MTporpaMMbl. O0Ias TOCTAaHOBKA 3a/1a4H
JUIA HUX TaKOBa: Ha BXOJ NPOrpamMMe IOJAIOTCS ABAa COOTHOLICHHUS; HAAO TE€M WJIM MHBIM CIIOCOOOM
MOCTPOUTH TPETHE COOTHOIIEHHE, @ TOTOM HAalTH B HCXOHOM I10JI€ BCE COOTHOILICHUS, «OJIMHAKOBBIE) C
STHM HOBBIM. DTH 3a/1a4H OTIMYAIOTCS OT 33Ja4H MPOCTON KIacCU(UKAIIMU TEM, YTO 3/IeCh Iporpamma
JIOJDKHA caMa cO37aBaTh HOBOE COOTHOILCHHE, a HE TOJIBKO OpaTh yke roToBble. HO KOHEUHBIH NPOLyKT
3TOW MPOrpaMMBbl MPAKTUUYECKH TAKOH ke, KaK U paHbllle: KMHOKECTBO OJTMHAKOBBIX COOTHOIIEHUI», TO
€CTh — YHCJIO.

.218. IlepBast 3amaua TakoBa: JaHbl cooTHomeHws (mapsl) MHOXecTB A/E w B/E; Haittn
cootHomenne oobenuHenns A u B x E (A u B He nepecekarorcs). Eciiu B A, Harmpumep, 3 a1eMeHTa, B
B — 2 snemenra, a B E — ouH a5eMeHT, TO mporpaMMa mocTpouT cooTHomeHune 5/1. Oka3piBaeTcs, 4To
pe3ybTaT HOBOM MPOIPaMMBI «COBIIQaeT» C OAHUM M3 MPOAYKTOB MPpOrpaMMsl kiaccudukanuu. Ho Ha
3TO MO>KHO CMOTPETh KaK Ha CYACTIMBYIO CIIy4allHOCTb.

.219. Bropas 3amada BBITJISAMT TakK: JaHbl cooTHomeHuss A/B u B/C; moctpouth cooTHOIIECHHE
A/C. Ecnu, Hanpumep, B A mectb 3J1eMeHTOB, B B — Tpu, a B C — oamH, TO mporpaMMa MOCTPOUT
cootHomeHne 6/1. OmATe cyacTiaMBas CIy4alHOCTB: TAKOM K€ TaKCOH MMEETCS M CPeH MPOLYKTOB
MPOTPaMMBbI KJIacCUPHUKAIINH.

.220. Tpetbst 3amaua: nanel cootnoienus A/E u B/E, moctpouts cootHomenue C/E Takoe, 4To0bI
cootHomenust B/C u C/A Opumm onuHakoBbl. [lpm 3TOM Bce COOTHOIIEHUS MOXKHO 3aMEHSTh Ha
OJIMHAKOBBbIE C HUMH COOTHOLIeHUs. Ecnu, HanpuMep, MHOXKECTBO A COACP)KUT OJIMH, MHOXKECTBO B —
YeThlpe, a MHOXKecTBO E — oMH 3/eMeHT, TO MporpaMma MmocTpouT cooTHoueHue 2/1. CuactiuBble
CIIy4aifHOCTH HE MOKHJIAIOT HAC: CPEIH MPOILYKTOB KJIACCH(UKAIIUK OMATH €CTh TAKOW TAKCOH.

.221. Jlerko poranmaTbes, 4TO TMepBas mporpamma (oOpadarbiBaromiasi CHTYalUIO «HETepe-
CEeKaloIHecss MHO)KECTBa» MITH «MHOKECTBO M ITOJMHOKECTBOY») MOXKET MOCITYKUTh SAPOM TPOTPAMMBI,
3/Iaf0IIEH OIepaIio CIOKEHUs, BTopas mporpamma (oOpabaThIBaromas CHUTYalMI0 «TPU IPOU3-
BOJIbHBIX MHOXECTBA») AaHAJIOTHYHO «3aJlaeT» OIepalMio yMHOXKEHHSA, a TpeThsl Mporpamma
«ompexensier» u3BleueHHe KBajapaTtHoro KopHs. (Ecnu Bbl HECKONBKO YCOBEpPIIEHCTBYETE TPETHIO
IporpaMmy, To OHa OyJeT U3BIEKaTh KOPEHb 000 cTeneHn)™.

15 3roT mpuMep (yHAAMEHTAIBEHYIO HPHPOLY MaTEMATHKU COITIACHO BeJaHCKOH TEOpHH yiKe HOKa3hIBAET
JUTSL JTFO0OTO YHTATENs, KOTOPBIN IEHCTBUTEIEHO MPOCIIEAHI €r0: BCE MATEMATHIECKHE 3aKOHOMEPHOCTH SIBIISTIOTCS
3aKOHOMEPHOCTSIMU MEX/Ty TIOTEHIMATbHBIMY POIyKTAMU HIIH MaTepuaiaMu (BXOJaMHU M BBIXOJaMH) PA3THIHBIX
nporpamm (4eI0BeYeCKOro MO3ra UITH MPOrpaMMHO# ciucTeMbl Dykiuaoc). JIiobas MatemMaTiuyeckas QyHKIIHS HITH
JIeHcTBUE OO0 CIOXKHOCTH CBEAETCS K TaKUM IMporpamMmam. Eciu, ckakeM, «THHepOONMYSCKHIA CHHYCY» MU
KaKOﬁ-HH6y}IE )IpyTOﬁ O6’I)eKT «BBICIIEH MAaTEMATUKH BBITJIAANUT JAJCKUM OT 3THUX NEPBOHAYAIBHBIX «IIpOorpamMmm
YHCEN», TO TOJBKO MOTOMY, YTO TOJ 3TUM «TUMEPOOIMISCKUM CHHYCOM» (M HaJ TEMH «IIPOTPaMMaMH YHCEI»)
HATPOMOJKICHO BEIMKOE MHOKECTBO pa3MMYHBIX (MO3rOBBIX) Tporpamm. Ho Bcerma MOXHO TIpocieanTdb (eciu
TPIJIOKUTE OCTATOYHO YCHITHIA), KAKHEe MMEHHO TPOTPAMMBI i B KAKOM WMEHHO BHIEC HArPOMOXICHBI IPYyT Ha
JIPYXKKE W KaK IMECHHO OHU MEXIy COOOH CBs3aHBI. DTO paboTa TaKOro K€ poJia, Kak IMpHU aHaIu3e KaKoW-HUOYIh
KOMITBIOTEPHOW OINEpalMOHHON CHUCTEMBI. TaM TOXE, YTOObI IOJHOCTBIO MOHATh €€ (YHKIHOHUPOBaHHE,
HEOOXOIUMO JI0 OCHOBAHHUW M3YYHTh, KAKUC UMCHHO TaM CYIICCTBYIOT MPOTPAMMBI, IPOLUEAYPHI U (PYHKIUHU, KaK
OHHU MEKIY CO00# CBSI3aHBI M KaK OHH B3aUMOJICHCTBYIOT, TIepeiaBasi JaHHbBIC IPYT APYKKE.
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.222. tak, apupMeTHIecKre onepamnny — 3T0 OMATh MPOrPaMMBI MPOLECCOPa MHOKECTB, TIPUUEM
WX MOXXHO COCTaBUTh B HECKOJBKMX BapHaHTaX B 3aBHCHMOCTH OT TOTO, XOTHTE 11 BBl WMETH,
HaIpuUMep, CIOKEeHHe KaK MHOXKECTBO, Ha3bIBAEMOE (TPEXUWICHHOE OTHOIICHWE BO MHOXKECTBE UHCEID»
WM KaK OTEPALUIO, KOTOpas Tape 9ucesl CTaBUT B COOTBETCTBUE TPEThE YMCO® 1 T.11.

.223. Tpetbst mporpaMMa TOCTPOEHHUSI COOTHOMIEHUH OTIMYAeTCA OT MEPBBIX JBYX TEM, UYTO OHA
JIOJDKHA CTPOUTH HE TOJIBKO HOBOE COOTHOIIEHHE (HOBYIO TIapy MHOXKECTB), HO M HOBOE MHOXXECTBO —
YJIEH COOTHOILICHHS. JTO OOCTOSITENBCTBO M OINpPENENsieT TO POKOBOE OTJIMYME €€ OT MPEABIIYIINX
NporpaMM, KOTOpPO€ HaM C HAallMX HHTEJUIEKTYalbHBIX BBICOT Ka)KETCS OUCBHIHBIM: TIEPBHIC JBE
MpOrpaMMBbI BCET/ia OJIaromoiydHO 3aKOoHYaT paboTy M TOCTPOST TaKoe MHOXECTBO COOTHOIICHHN
(Takoe 4mcio), KOTOPOEe UMEETCS U CPEH MPOTYKTOB OOBIYHON MPOrpaMMBI KIaccu(hUKaIuy.

.224. JIns TpeThel MporpaMMBbl TAKOE SIBIICHHE W HA CaMOM JieJie JINIIb CYACTINBAs CIIy4ailHOCTB:
JaiiTe el Ha Bxoj cooTHomeHus 1/1 n 2/1, u oHa Ha4YHET «M3BJIEKATh KBAJIPATHBIN KOPEHBb U3 JIBYX).
Kaxue 051 cBepxMomIHbIe pecypchl Bel He gamu 0p1 DyKIHAOCY, OH HEM30EKHO HCUepIaeT X, Tak U He
3aBEpIIMB BBIIIOJHEHUE 3TOW MporpaMmMbl. M ecnu gaxe JAOMYCTHTh, YTO B KaKOW-TO TpaHC(HPUHUTHOM
KU3HH DYKIUA0C TOCTPOMIT OB HCKOMOE COOTHOLICHHUE, TO PE3YJIbTaT MPOrpaMMBbl He COBIAN Obl HU C
OJTHUM M3 TIPOJAYKTOB IIPOTPaMMBbI KIIACCU(UKAIIHH.

.225. MoxeT OBITh IMO3TOMY YHCIO «KBAJIPATHBIA KOPEHb U3 JIBYX» \2 e cymectByert’? Takoe
MHEHHUE — SIBHasi HECTIPAaBEAJTUBOCTh U3 YCT TOTO, KTO MPU3HAET CYIIECTBOBAHHE PAIllMOHATBHBIX YHCEIN.
BcmoMHUM TE€ MOMEHTBI, KOTOPBIE OTMETHIIH HECKOJBbKO BhImIe (cM. {.212} — {.216}) o pannoHaIbHBIX
YHCIIaX U CPAaBHUM C aHAJIOTMYHOW aHKETOW YHciaa V2

.226. a) YUCII0 \2 SIBIISICTCS IOTCHIHANBHBIM MPOYKTOM HEKOTOPOU MPOrpamMMBI Ipoiieccopa
MHOXKECTB (M Kakoe, COOCTBEHHO, HMeEeT 3HaueHHe TO, YTO IMporpamMma »3Ta He MporpaMma
KIJIACCU(HKAIINH, a KaKasi-To Apyras?);

227. 0) mpaB/a, HEKOTOPbIE MOTEHIATIBLHBIEC MTPOAYKTHI IIPOTPAMMBbI «U3BJICUCHUST KOPHS» HE
MOTYT OBITh (PAKTUYECKU CO3JaHBI, HO Belb U OONBIIMHCTBO MPOAYKTOB MPOTrpaMMbl KilacCH(pHUKAIMN
HHKOT/Ia HE MOT'YT OBITh CO3/IaHBI,

.228. B) 3aTO0 B 00eux MporpamMmax HMMEIOTCS M TaKhe KOHKPETHBIE MPOIYKTHI, KOTOpHIE
MOJTBEPKIAIOT MPABUIIEHOCTh aJTOPUTMA;

.229. r) obe mporpaMMebl, COTJIACHO TOCTAHOBKE 3a/la4M, CTPOAT MHOXKECTBAa OJUHAKOBBIX
COOTHOIIEHHI (TO CTh unca), i V2 HMEHHO YHCII0, @ He 4T0-HUOY/Ib APYroe;

.230. 1) 00€ IPorpaMMbl OJAMHAKOBO PEAIbHO CYLIECTBYIOT M, B3IUISHYB Ha 3amuch'® Toil nim
uHOW, BBl HEe MMeeTe HHWKAaKMX OCHOBAaHWHU IyMaTh, YTO BTOpas MpOrpaMma JOJDKHA JaBaTh MEHee
pealIbHBbIE TTPOAYKTHI.

.231. Urak, nppalmoHaNbHbIC YHCIIa — 3TO MCEBAOTAKCOHBI KIacCU(pUKAIHNU («IICEBI0-» TIOTOMY,
YTO OHM HE COBMNAJAIOT HU C OJHUM W3 JCHWCTBUTENBHBIX TAKCOHOB — MPOAYKTOB IPOrPaAMMEI
KJIACCH(MKAINHM) COOTHOIICHWH, CO3[aHHBIE HE KaKOW-TO OIHOW, a pa3MYHBIMH IIPOTrpPaMMaMU
(anroputmMamMun) 0OpabOTKH MHOXKECTB. Bee 1ceBoTakCOHBI 51 Ha3bIBal0 KOHTHHYAIBHBIME YuciaMi. To
00CTOSITENBCTBO, UYTO TCEBIOTAKCOHBI HE COBMAJAIOT HU C OJHHM W3 JEHCTBUTEIHHBIX TaKCOHOB,
O3HayaeT, 4TO TaKMX COOTHOILIECHHHA MEXIy MHOXKeCTBaMH He ObiBaeT. Ho kak moTeHIManbHbIC
NPOAYKTHI OINpEeNICHHbIX HMPOrpaMM OHHU CTOJb K€ PealbHbl (WM HepealbHbl), KaK U BCE JIpyrue
MOTEHIMANTBHBIE TIPOIYKTHI HEBBITIOJTHEHHBIX TIPOTPAMM.

.232. (Ilpum. peo.: cp. kommenmaputi 6 {TRANS.1100}).

16 310 mBa ompeneneHMA ONEpALMHU CIOMKEHHUS, BCTpEdaeMble B TPAAMIUOHHON MaTeMAaTHKE, €CIU OIepa-
MO0 ONPEJENSATh HE CIIOBAMH, a MporpaMMamu (Harmpumep, B CUCTeMe DYKIHJIOC), TO KaXIOMY ONpPeIeICHUI0
Oyzer COOTBETCTBOBATh HECKOJIBKO JIpyTas IIporpaMma.

17 Takue sKcTpaBaraHTHBIE B3IUIAABI BO BTOPOM IIOJNIOBMHE 19-ro Beka BHIpakall, HAIPHMEP, T€PMAHCKHUI
(eBpeiickuii) marematuk KpoHekep, KOTOpBIH BOOOIIE OTPHUIIAT UPPAI[MOHAIBHBIE YKCIIA; U3 €r0 B3III0B MO3KE
Ppa3BUIIUCH MaTeMaTH4YeCKU I CUHTYUIIUOHU3M» U €IIE€ NAJIBIIC «KOHCTPYKTUBU3IM». OTpI/IHaTB uppanruoHaJIbHbIC
YHcla U «HEKOHCTPYKTUBHBIE OOBEKTHI» HET HUKAKOH HEOOXOAWMOCTH; HYKHO TOJIFKO ITOHUMATh, KaKue MMEHHO
JEHCTBUSA HAJl KAKUMH HMEHHO NPOTpaMMaMH CO3JAI0T BCE 3TH OOBEKTHI.

8 Hu oama mporpamma He Mosxker cosnarh BCE, Hampumep, HaTypajbHble HHCHA; OHM «CYLIECTBYIOT»
tosibko kak [IOTEHIINMAJIbHBIE npoayKThl 3TOM MPOrpaMMEI.

19 Korga Mbl rOBOpUM O MO3TOBBIX HPOrPaMMax Kak O TAKOBBIX, B HAILEM PACHOPSKEHHUU HET «TEKCTOB»
3THX NPOrpaMM Ha aNTOPUTMHYCCKOM S3BIKE; MMEHHO JUIA TOrO, YTOOBI TAKWE 3aIKCH CYNICCTBOBAIHU, W OBLI
co37ad DYKIUA0C KaK MOJEIMPYIOLIasi CUCTEMA.
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6. Ucmopusa nymepuku
1980.06

.233. TakoBBI B OCHOBHBIX Y€pTax MOM MPEJCTABICHUS O MOAJIMHHON MPUPOJE YHCEN U BOOOIIE
00 MCTUHHBIX OCHOBAaHUSX HAYKH MaT€MaTHUKH.

.234. Teneps KOPOTKO 00 UCTOPUM Pa3pabOTKU ATHX MpeacTaBicHuid. To, 4TO YUClia HE MOTYT
CYLIECTBOBATh HEBECTh IJIc BHE MPOCTPAHCTBA M BPEMEHH, U YTO BMECTO TAKMX «HMIEaJbHBIX)» 0OBEKTOB
HYXXHO paccMaTpHBaTh MaTepHaIbHbIE OOBEKTHI B TOJIOBAX JIIOJICH, MHE OBUIO COBEPLICHHO SICHO yX€ B
KOHILIE INECTHAECATHIX TromoB. Ho cepbe3Hyl0 NONBITKY JETalbHO BO BCEM 3TOM pazo0partbcs, 5
MIpEeINPUHAT TOJBKO jeToM 1978 rona. Bckope MeHd cTana mpecieoBaTh Ta HaBsI3UMBask MBICHb, YTO 5
o0najgar0 TakuM IIyOOKMM M BEPHBIM ITOHMMAaHHEM IOAJMHHOM MPUPOAbI MaTEMAaTHUECKUX OOBEKTOB,
KakMM 00J1aJlaloT HEe BCE Ja’Ke CaMble 3HAMEHMTBIE aBTOPUTETHI. DTa MbICIb MIOATOHsIIA MEHS ObICTpee
BCE WBIOXKHUTHh WM OIKCATh, W BBI3bIBaJla MHOTOYMCIICHHBIE KOH(DIMKTBHI CO CBS3BIBAIOLICH MEHS
OKpYyXaroleii 00CTaHOBKOA.

.235. K nety 1979 roga s OKOHYATEIBHO MPUIIEN K BBIBOY, YTO MOE MOHUMAHUE IPUPOIBI YUCEI
HEBO3MOJXKHO YIOBJIETBOPUTENIHO OMNMCAaTh B IMOHATUSAX TPAJULMOHHOW MaTeMaTHKH (TakuX, Kak
MHOECTBa, TEOPHH, aKCHOMBI) 0€3 KalMTalbHOH MX MepepaboTKH, W YTO TOYHOE W MCUEPIIbIBAIOIIee
M3TI0YKEHNE MOXKHO CJIENaTh TOJNBKO Ha 0ase mporieccopa MHOXKECTB (cMoaenupoBaHHoro Ha DBM) nipu
MIOMOIIY CHEIMATBHOTO AJITOPUTMHYECKOT'O SI3BIKA.

.236. K navamy 1980 roma, O6maromapsi moAIEpKKe CBOMX HETOCPEACTBEHHBIX HAYaJbHUKOB B
WHucTuTyTe 3MEeKTpOHMKM W BhIUMCIUTENbHON TexHuku (['appu I'elinemana u fnuca Kukyrca) s
MOJY4XJ BO3MOXKHOCTh OOJbILIE BPEMEHU YIENSATh 3TOM paboTe, B pe3yibTare 4ero Obula HauyaTa
peaymzanus nporieccopa MHOXeCTB (Dykiuaoca), padOTAIOIIEr0 CO BXOJAHBIM SI3bIKOM DYKIIHIO0IOM, H
BCE 3TO BIEPBbIE OBIJIO CUCTEMATUYECKH OMHCAHO.

.237. 51 nymaro, 9TO BCE M3N0KEHHOE B 3TOM KPATKOM COOOIIEHIH MOXKET OBITH 0 KOHIIA MIOHSITO
TOJIBKO TOTJa, €ciii BbI onbITaeTech caMu COCTAaBIATh MPOrpaMMBbl sl DYKIUI0ca XOTs Obl ATl TOTO,
YTOOBI TIOYYBCTBOBaTh, O KakWX, COOCTBEHHO, MpOTrpaMMax HJET pedb, U ecld Bbl mombITaeTech
NpPEACTAaBUTH ce0e, B YeM 3aKIII0YAeTCsl aHAIOTUS MEXILY DYKINAOCOM U YEJIOBEYECKUM MO3IOM.

.238. MHe TpymHO CyIuTh 00 OPUTHHAILHOCTH CBOMX MBICIIEH, HO IO CHUX TIOp sI HUKOTZIA HE
CHBIAl, 4TO0BI KTO-HUOYIb CMOTpEN Ha MaTeMaTHKy KaK Ha MPOTrpaMMHpPOBAaHUE ISl MpOoIeccopa
Mo3ra®, ¥ yTBepsK/1aJl, 4To TOJIBKO CJIEICTBHEM ITYTAHMIIBI U HEPa30EpHUXH SABISAETCS MHEHHME O TOM, YTO
KOMIIJIEKCHBIE, pallHOHAJIbHBIE U HATypalibHbIE YHCIia — BIOXKEHHBIE APYT B APyra MHOXECTBA.

20 JIMeHHO 3TOT BBIBOJI COCTABJISET OpPUTrHHAJIBHOE COJIepXKaHUE MaTemMaThdyeckod uactu BenaHckoit
Teopun (OTIHYAONIeecss OT BCEX O CHX IMOpP CYIIECTBOBABIIMX M H3BECTHBIX MaTeMaTHUECKUX Teopuil). Mou
c1a00/lyMHBIE OIIOHEHTHI (K COKalleHn1o, 3a 27 JIET y MEHS UMEJIUCh TOJILKO CJ1a00JyMHbIE ONITIOHEHTHI) JIF00O0MH
LIEHOW CTaparoTcsi cBeCTH BepaHcKylo TeopHio (€e MaTeMaTHYECKYIO YacTh) K OJIHOMY M3 JIBYX Te3HCOB: 1) OHa He
COJICP’KUT HUYETO HOBOTO — MHTYHUIIMOHHUCTHI M KOHCTPYKTHBHUCTHI BCE y)Ke CKazaid; 2) TO, 4TO OHU HE CKa3aliu, B
Benanckoit teopun HeBepHo. Jlypaudok «pumocod» BuiHuc 3apuHbII, HacIyIIaBIINCh TAKUX Pas3IIaroibCT-
BOBaHMI OT JIATBHHMCKNX «MaTeMaTHKOB», 13 nexadbps 2000 rona, Hapymas Bce HOpMbl Koznekca STHKH y4eHOro,
rpy0o opanx Ha MeHs: «Bc€, 94To TaM NpaBWIBHO, HE OPHUTHHAJIBHO, W BCE, YTO OPUTHHAIBHO, HEMPABHIBHHO!»
{VITA2.1034}. EcrecrBeHno, 4ro s ero myoiamgno Beimopon {L-IDOM-1}, tak e, kak mosxe Baiipy Buke-
Opeiidepry u ee myxa Nmanrta ®peitdepra. (Hy u Tynele y Hac 31ech, B JlaTBuuM, akajaeMukw, He TpaBaa Jid?
Pa3Be Hamo yAMBIATHCS TOCTE ATOTO, YTO HMKOMY M3 HUX HHKOT/Ia HE BHIATh HWKaKoH npyrodi HoOemeBckoii
MPEeMHH, KaK TOJILKO Te, YTO UM MPHUCBauBalo 51). Bce BUHOBHBIE ObUTH (M OYAYyT) BBHITOPOTHI HE 32 MX B3TJISAIBI B
KaKoi-HHOy#b 00JacTH HayKH, a 32 OCKOPOWTENBFHOE M YHIJKAIOIIee MOBEJCHHE OTHOCHUTENFHO APYTUX yUCHBIX,
Hapy1asi ’TuM HopMbl Kojiekca 3Tukn y4eHoro (ecTb Takol JOKYMEHT, OQUIHAILHO IPUHATHINH AKaJeMuel HayK
Jlateuu u Cosetom mo Hayke Jlateuu {VITA2}).


L-VITA2.DOC#p1034
L-IDOM-1.DOC#Pēriens
L-VITA2.DOC#Kodekss
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3. Terpans METAN

METAHYMEPHUKA
JomoanuTtensHbie MaTepuassbl kK Meautanun HYMEPUKA

Huxorna He criopeTe ¢ TypakoM — JIFOIU
MOTYT HE 3aMETUTh MEKAY BaMH Pa3HHIIBL.

Ilepsvuii 3axon cnopa

Hanucano: 1980.09 — 1980.10, 1981.01, Pura

Menus METAN (8 Tpetbeit MenaunoTeke MeTaMeIUTAIUSL
METAHYMEPUKA) conmepuT pa3nudHbIe MaTepHalbl,
nononasronue meautanuio HYMEPUKA.

1. O npeomeme mamemamuxu

1980.10.24
(uepes 4 mecsia)

.239. (amasor ¢ Aprypom 1980.10.24)%

.240. APTYP: § Oyny BeIcTynaTh 0[] ICEBAOHUMOM «APTYP», MOXKHO?

241, S1: KoneuHo, MOXKHO.

242, APTYP: i npounrtan tBoro HYMEPUKY. Tsl TaMm BBOAWIIL pa3nudHble yucaa. MHe
HE COBCEM IOHSITHO, HA KAKOM OCHOBaHHWU OHH BBOJSATCSL.

243. SA: Tol cIUIIKOM MHOTOTO XOYeIlIb OT MEIUTALUN 00beMOM Bcero B 20 MaIlIMHOMUCHBIX
crpannil. B HYMEPUKE s crasmto nepen coboit meib pacckazats o Tom, YTO s genaro, HO HE CTaBIIO
nenu pacckasatb 0 ToM, KAK s 310 menaro. Tel ocoznan uzs HYMEPUKU cam daxt Toro, 4to s BBOXKY
KaKHe-TO HOBBIE CUCTEMBI Uncen?

244, APTYP: [la.

.245, SI: Torna HYMEPUKA cBoeit nenu nocturiia. Ecim ske ThI XOYelb TOJKOM Y3HATh,
KaKMM UMEHHO 00pa3oM S 3TH YHciia BBOXKY, TO YATaK AajblIe OCTAIbHbIE MEIUTALIUH.

.246. APTYP: Yto 310 3a «IIporpaMMsl IpOLECCOpPa MHOKECTB», O KOTOPBIX THI TaM
roBopuih? Tsl HEe MOT OBI TOSICHUTH TIOMTOAPOOHEH?

247, A: Xopoio, nonsiTarock. 310 OyAeT 00bsICHEHNHE 00pa3HoOe U ITyCTh HE OYEHb TOYHOE U
HE Hay4HOE, HO 3aTO, MOXET ObITh, OoJiee moxoaunBoe. B3risiau Ha nepsblil pucyHok {.248}. Ilycts y
Hac B TOJIOBE YEJIOBEKAa NPOCTOW (HE MIBOWHON) NMHWEH OOBEICHBI JBE TEOPWUU: MaTeMaTWKa M
¢dusnonoruss (st OONBIICH ONPENENeHHOCTH CKaXeM, 4TO 3TO (u3uonorus Meimi). Crpenkamu
MOKA3aHO «HANpaBJIEHHE B3IJIS/1a» TEOPHH; CTPEIIKM MAYT OT TOTO «KTO HU3ydaeT» (CyOBEKT) K TOMY,
«4To n3yuaercs» (00bekT). s dusnonornu cyobekt (touka C) HaxXoauTCst B TeopuH (B 0OBEICHHOM
OpJIMHAPHOW JINHUEH T0JIe), a 00BeKT (Touka P) — BHE caMoil Teopuu, BHE 3TOTO MO (HO B OpraHU3Me
yenoBeka). Jljiss MaTeMaTHKH ke U CyObeKT (Touka A) M 00bekT (Touka B) HaxomsaTcs B camoll Teopuu
(mMaremaTtuka wu3ydaeT cama ceOs), M ITHM OHa OTIMYaeTcs OT BCeX JAPYrHX Teopuid. TakoBa
TpPaaWIIMOHHAS TOYKA 3PEHUSI.

.248. TpaauuMOHHOE MPEACTABICHUE:

2L Nuanor ¢ «ApTypoM» — 9TO BHEIMBIILIEHHBIH AMANOr (TENepk, uepes 25 JeT, 1 MOTY IPU3HATECA B ITOM
npectyruieHnn). Mst «Aptyp» (110 UIMEHH JIETEHAAPHOTO KOPOJIT ApTypa KenbToB (OpUTTOB), X03simHa «Kpyrioro
CTONa») OBUIO MOWM IICEBJOHMMOM Ha KOHKypcax MO MpPOTPaMMHPOBAHHIO (KOTOPHIE sI HECKOIBKO pa3
BBIMIPHIBAI). BRIMBIIUICHHBINH THATIOT JODKEH OBLT MOKA3aTh, KAKUMU s XOTEI Obl BUACTh pealibHble auanord. Ho
HE MOKa3aJ — peaibHbIC TUAJIOTH BCera ObLITH HEU3MEpUMO 00JIee UIMOTCKUMHU.



VEcordia, m3Biaeuenne R-NATUR1 30 B. Orie. «O npupone uncesn». Teopuka

Mareuarus

, KoTopaa usy-

qaeT cava cedsn.

YHIKONOMNA, KoTopasn Hsy-

\qac‘r He cexa ceds.

&) TPEAMUMOHHOE NpexCTAR:EHMe

.249. Moe npeacTaBiecHUE:

RexXaHnsMe

HaeT He caMa cedAa, TOYHO TaK
OTpAXEHUA

Xe xax u Jfusmoxorus.
Mavoirmeriy
LA NoMna
MEUIY P

0) M08 npexcTaBneHMe

.250. 4 xe mpeanararo WHyI0 TOuky 3peHusa. OHa mokasaHa Ha pucyHke {.249}. Jlomyctum, 4TO
Hamm Teopur (M BOOOIIE BCE CO3HaHWE, JIFOOOBH, TBOPYECTBO M BCE OCTambHOE, YTO (HHUIOCOPHI
0003HAYaIOT CJIOBAMH «UACAJIbHOE» U T.II.) 3aHMMAET TOJIBKO ITOJIOBUHY T'OJIOBBI YEIOBEKa. A BTOPYIO
MOJIOBUHY 3aHUMAaeT 4YTO-TO Jpyroe, 4ro s 00O3HAdy CIIOBAMH «MEXaHU3Mbl Mo3ray». Tak BOT: s
npeasiaral0 Takyl0 TOYKY 3pPEHHs, COTJIACHO KOTOPOHW MPEeIMETOM MaTeMaTHKH SBIISIOTCS 3TH BOT
MeXaHU3MBbI Mo3ra. Ternepb MaTeMaTHKa CTAHOBUTCA B MIPUHIIHUIIE TAKOH K€ HAYKOM, Kak U (PU3HOIOTHS:
OJlHA W3y4yaeT MEXaHW3Mbl MBIIII, Jpyras — MeXaHu3Mbl Mo3ra. [l o0oMX W3ydaeMblii O0OBEKT
HAXOJIUTCS BHE CAMOU TEOPHH, HO B OPTaHU3ME UeNIOBEKa.

251. 1 nns Tex m Apyrux MEXaHU3MOB €CTh aHAIOTW BHE yesloBeka. Kak MBIl YernoBeKa
NPUBOJIAT B JIBIXKEHUE PYKY C JIONATOM, TaK W JIBUTAaTeNb TPAKTOpa MepeMeIiaeT Jionaty Oynbaozepa. A
BHEYEJIOBEUECKUI aHAIOT MEXaHM3MOB MO3Ta — 3TO KOMITbIOTEPbl. MBINIIIBI M IBUTATENh TPAKTOPa — HE
OJTHO M TO K€, HO UMEIOT YTO-TO obOmiee. TOYHO Tak e MO3T U COBPEMEHHBIH KOMIIBIOTEP — HE OJIHO H
TO K€, HO UMEIOT 4TO-TO O0IIee.

.252. Tpu3Hatoch, 4TO JHYHO S yMaro, 4YTO B TOJOBE YEIIOBEKA STH MEXaHM3MbI 3aHUMAIOT 00e
MOJIOBUHKH, W YTO HUYEro Apyroro Tam BooOme HeT. Ho s oObsicHeHMS MOero HOHUMAaHUS
MaTeMaTHKH B HACTOJIBKO PaJUKAILHOM MPEANON0KEHUN J1aXKe HET He00X0IMMOCTH. MHe JOCTaTOYHO
JIMIIb HEMHOXKO IOTECHUTh TBOE «HiealbHOe». IIycTh B Mo3re OyayT U HECBOAMMBIE K MEXaHU3MaM
«4YBCTBa», U «TBOPYECTBOY», U BCE OCTAIBHOE, YTO TaM I0-TBOEMY HaceJsieT Halu rojosel. Ho mycts
PSAIOM CO BCeM 3TUM OyAyT M MOM MEXaHU3MBI, HEKUil OMOJIOTHYEeCKHi KOMIBIOTEP, 00padaThIBaIOIINiA
nHpopmarmro. Y BCsl CyIHOCTE MOEH TOUKM 3pEHHs COCTOMT B TOM, YTO S MpeJylarai CYuUTaTh, YTO
MaTeMaTHKa U3y4yaeT IporpaMMbl 3TOTO KOMIIBIOTEpa.
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347, M ET A HY MEP MU KA (MACTE 1)

1980.10,24
(NEPEI & MECAUAN)
1. 0 NPEAMETE MATEMATHKM

(AMANOr C APTYPOM 24,10,80)
1005,
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.253. APTYP: Ho xak TbI
MOJKEIIb 3TO J0Ka3aTh?

.254. SI: O, rocrmomu! Kax
BOOOIIE B MHPE MOXHO YTO-TO
noka3ath? Hayka BOH Kak MpOJIBH-
HyJach, 2 MAJUTMOHBI U MUJUTAAPIBI

AP T Y P 2. - >

haRnas P Yy f  Kyay BMCTYNATD NOA NEEBAOHWUMOM *APTYR", HIO,HGI/I HpO,HOH)KaIOT BepI/ITL B
Sies 0oroB. 3HAUMT, M9 HUX HET JOKa-
-fi-t. KOHEWHO, MOWMOS 3aTeIIbCTB NPAaBUWIBHOCTA Marepua-
1007, mu3Ma. Tak v TyT: s mpeanararo tede
AP Y YLP_:l R NPOMUTAA TBOKW YHYMEPUKY™., TH TAM BBOANUY

PASAMNHMME  WWOAA. MHE HE COBCEM NONATHO, HA KAKOM OCHOBAHMU ONK ONPEICICHHYIO TOYKY 3pCHHA, a

oasves,

BROASTCS MIPHUHATH €€ WM HE NPHHATHL — 3TO
1008,
-fint.  TH CAMUKOM MHOFO XONEWb OT MEANYAUWW O6/EMOM BCErO 8 yxe TBoe nieno. S aymao, 9To TaK

20 CTPAHUU. B “HYMEPUKE™ A CTABAW NEPEA cOBOA UEAL PACCKA3ATH 0 OHO M €CTh, KaK s YTBEpXKIaw O

TOM,  _N_T.0. 4 AEAAW, HO HE CTABAKW UFAW PACCKA3SATH O TOM,

~K=A_K. 8 3T0 AgnA, TH OCOSHAA U3 "HYMEPUKH™ CAM @AKT Toro, yvYa

MAaTeMaTHuKE, MW IIO3TOMY pacCKa-
f BBOXY KAKME-TO HOBME CHCYEMN YUCEA?

3pIBat0 Tebe To, uTto mymar. Hy, a
ThI, KOHEYHO HE 00sI3aH MHE BEPHUTD.
Tel MOXeEup MOJOUTH K 3TOMY
ckentuuecku: «Hy, Hy, naBail no-
MMyCTUM, YTO 3TO TaK; IMOCMOTPHM,
YTO W3 3TOr0 BEIAAET!». DTO MeHsA
BITOJTHE YCTpamBaeT. ENWHCTBEHHOE, MHE HE XOTENIOCh OB, YTOOBI THI CXOy CKa3al: «2TO TIIymocTu!»,
MOTOMY YTO TOT/IA 5 COUTY TeOs TIYIIOM U, HE Jaif OOT, MOTY 3TO €Ille U BCIyX CKa3aTh.

.255. APTYP: Hy nagno, naBail JOMyCTHM, YTO Thl MpaB, U MOCMOTPHUM, YTO M3 3TOTO
BBIiAeT?2. UTO THI MOXKEIb CKa3aTh O CBOMX MexaHu3Max Mo3ra? OTKy/ia OHM B3SUIHCh, YTO OHHM JENAr0T
uT.0.?

.256. S1: B3sumich OHM OTTyJA K€, OTKY/Aa B3SUTUCh M MEXaHU3MBI MBIIII. 3aHUMAIOTCS OHHU
TeM, 4TO oOpabaThiBatoT MH(MOpPMAIMIO O BHEIIHEM MHpE — BeIb Mocie BuHepa yxke Maio KToO
OTPHIIAET, YTO B MO3T OT MHOTOUYHMCIICHHBIX PEIENTOPOB MOCTymaeT WH(pOpMAalHia O BHEITHEM MUDE,
KOTOpasi TaM Kak-To oOpaOaTeiBaercs. MoXellb CYHTaTh, YTO MPOTPaMMBl IS ATHX MEXaHU3MOB
MMEEeIb BO3MOXKHOCTh COCTaBJSATh Thl caM (ITOJICO3HATENBHO) CBOEH «WIealbHOI», «TBOPUECKOI»
TOJIOBMHKOW. Benb coBpeMeHHas MCUXOJIOTHS W TICUXHATPHUS SICHO TOKAa3alld, YTO B MO3Te BEAETCS
rpoMaJIHasl OJICO3HATEIbHAst paboTa, 0 KOTOPOW THI U HE MOI03PEBACTIIh.

.257. Hy, a 00 ycTpoiicTBe 3TOH MaiuHbl 00pab0OTKH WHGOPMAIUK B MO3Te s, KOHEYHO, CKa3aTh
Mory maino yto. Ho 3aro s, kak caMm cuMTa, HEIUIOXO MPEACTaBIAI0, YTO BOOOIIE MOTYT MAIIWHBI
00paboTkn WHGOpPMAIMM W YEro OHM HE MOryT. Eciau ThI MeHS MoABENellh K KaKoW-HHOYIb
coBeplIeHHO He3HakoMod MHE OBM, ckaxxem, XCX-131, u HauHelmb pacckas3blBaTh, HAPUMEP, YTO
9TON MalluHe [T pelleHus 3a/Ia4Ki BOOOIIe He HY)KHa HUKaKas MporpaMma, To sl IOCMEIOCh B OTBEUY
Tebe: «Mam, pacckaku 3TO CBOEH jkeHe, MOXKEeT OHa TeOe MOBEpUT, HO HE TOBOpH Takoe MHe!». U
MO3TOMY MHE KaXKETCS HE TaKUM YK M OCCCMBICICHHBIM TMPEATOIOKEHUE O TOM, YTO U KOMITBIOTED
MO3ra UMEET CBOW TMPOTPaMMBI M QJITOPUTMBI U YTO, CIEAOBATEIFHO, MOKHO O HUX M TOBOPHTH, H
paccyxnaaTh.

1009,
“ALPLT. Y. Pt AA,

Havano METAHYMEPHUKMU B nyoaukanuu CDOM
(75-i HOMEp xypHana, okTsa0ps 1991 roaa)

2. Mou MIX
1980.10.24

.258. (mmamor ¢ Aptypom 1980.10.24)

22 Dr1o (yHnaMeHTalbHAs YCTAHOBKA BeJaHCKOM TeOpMHU: NPUHMMAEM IIOCTYJAT, YTO MO3I YeloBeKa
MPENCTaBIsIeT COO0M OMOIOTHYECKHIA KOMITBIOTED, B KOTOPOM JEWCTBYIOT BCE OOBIUHBIC 3aKOHBI MHPOPMATHKH, U
MIOTOM CMOTpPHM, 9TO, COOCTBEHHO, M3 TaKOTO TOCTYJaTa BEITEKAeT. BemaHckas Teopus HE YTBEPXKIAeT, YTO 3TOT
MOCTYJIAaT TIPaBWIbHBIN. Benmanckas teopust yrBepknaet, uro ECJIM npunsaTh Takoi moctrynatr, TO BbeITEKarOT
TaKHe-TO M TaKHe-TO CJICICTBHS, W MaTeMaTHKa (a TakKe IpyTue CBA3aHHBIC C YEITOBEUECKON NMCHXUKOW BEIIH)
MOT'YT ObiTh OOBSCHEHBI TaKMM-TO M TaKMM-TO crocoOoM. Ho mMOHATH Takylo yCTaHOBKY JIaTBHHCKUM
«y4YCHBIM» HE I0J] CiTy (HE IOl MHTEJUICKTYaJIbHYIO CHITY).
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.259. APTYP: Ho kak TBl MOXEIIb pacCyKAaTh O COBEPIICHHO HE3HAKOMBIX TeOe
IporpamMmax JiIsl COBEPIIICHHO HE3HAKOMOM TeOe MamrHbI? YTO ThI CMOXEITh O HUX CKa3aTh?
.260. S1: B ToM-TO U BCsS mpo- 1013,
TPARMUMOHKOE NPEACTABAEHKE:
6nema. Ecnu Obl 3Ty MammHy TO3HAIN OBl
BO BpeMeHa OBKIWIA, TO MHE HE IPUXO- T TLIIIIIIIINIIT MATEMATUKA, KOTOPAS

VSYHAET CAMA CEBA

JMIIOCH OBl Tereph TOBOPHTH, YTO Mare- E
MaTUKU HE 3HAIOT, YeM OHM 3aHUMAIOTCS. 1 feeecececens |
Ee ne no3nanu naxe ceronus. Ho cerogns :
MBI YK€ KOE-4TO KO€ O UYeM MOXEeM | roi
JI0TaaThCs M YTO-TO MOYKEM IPE/ICTaBUThH ! teubliiiabiaioy b 1
cebe W cka3arb. B Takoil TONBITKE H Sy x
COCTOUT CYILITHOCTH BCEH MOei paboTBhI. Vil g DM LUK RN TR R !
261. Kak BooOIIe B NpHMHIMIE K ! :
aTOMy mnoacTymuThesa? Tak BoT, a1 H 1 1
npesiaralo: JaBaiTe MPennoiIoKUM, YTO 1 1
OOBEKTHl MaTeMaTHKH — 3TO HPOIYKTHI 1
TaKMX BOT HEM3BECTHBIX HAM MpPOrpamM, a '
HOTOM TMIOMBITACMCSl JIOTafaThCs, KakKuMd ... ! 1
MOTJIH OBl OBITH TMPOTPAMMBI, MPOTYKTHI

KOTOPBIX OGIANAIOT THMH 3aIaHHBIMU U W306pazutk pucynku Ha MamuHax EC DBM 06bu10
MPaKTUYECKH HEBO3MOYKHO

1

1

T

1

SUIKONOPUR, KOTOPASR
1 WIYNAET HE CAMA. CFBR®
1
1

BCEM U3BECTHBIMH CBOMCTBAMH.

.262. VlupIMHU CcIIOBaMU — MEpPE] HaMH 337a4d, YaCTO BCTPEUAIOIIASICS B IPOrPaMMHUPOBAHUU: HaM
W3BECTEH «BBIXOI», PE3YIbTATHl IPOTPAMMBI, U HA/IO JOTaIaThCs, TI0 KAKOMY aJITOPUTMY OHa paboTaer.
Jeno ocrnoxHseTcs TeM, YTO MBI HE 3HaeM YCTPONCTBA MAIIMHBL MPEACTABICHUS JAHHBIX, CUCTEMBI
KOMaH/I U T.1I.

.263. U omsTh 51, B 00IIIEM-TO COBEPIIEHHO HEOOOCHOBAaHHO, TaK CKa3aTh, C MOTOJIKA, PEAJIAraro:
JlaBaliTe CYUTATh OCHOBHBIMHU (hopMaTaMHM JaHHBIX JBE BEIIH:

.264. a) nHpopMaIuio (3HaHKUE) O HATMYHH, CYIIECTBOBAHUN O0BEKTA;

.265. 0) nHpopMaIUio (3HAHKUE) O TOM, YTO 3TOT OOBEKT MPUHAMJIEKUT KAKOMY-TO JPYTOMY
00BeKTy (MHOXKECTBY) B KQUeCTBE JIEMEHTA.

.266. A 3a cucTeMy KOMaHJ BO3bMEM HEKOTOPBIH HaOOp DSJIEMEHTApHBIX ACUCTBHHA C
nHpOpMAIUE TaKoro poja, HApPUMEP: «yCTAaHOBHUTH CBS3b AJIIEMEHT—MHOXKECTBOY», «Pa3pyIIUTh €e»,
«IPOBEPUTH €€ HAUYHE» U T.1.

.267. ThI ONATH CIPOCHILB, KaK I MOTY J0Ka3aTbh, UTO BCE 00CTOMT MMeHHO Tak? Hukak. S u He
COOHMpAIOCh M HE MOTY 3TO JIOKa3aTh UHBIM CIIOCOOOM, KaK TOJIBKO BCEH CTPOMHOCTBHIO U KPacoTOM Moei
teopuu. To ecTh, Bce MOM TPENJIOKEHHS Ha CaMOM JieJe — TOCTYyJaThl, KOTOpPhIE KaKk BCE€ B MHUpE
MOCTYNIAThl, TPUHUMAIOTCSI MIJIM OTBEPrarOTCS BMECTE CO BCEH TEOpHeW, UCXOMsS W3 TOr0, HACKOJIBKO
XOPOIIIO WM TJI0X0 TEOPHs. OOBACHSET TO, YTO MBI MOXKEM HA0JII01aTh.

.268. EcTb KOCBEHHBIE JOKa3aTeNIbCTBA. Takue, Kak MpOCTOTa TaKOW MaluHbL. S HE B COCTOSHUU
MpUAYMaTh HUYEro mnpoiie. Ecnu Tel mpuaymaelib MalluHy elie Mpolle, s HeMEIJIeHHO Mepeay Ha
TBOIO CTOpOHY. [Ipu Moei Mojenu OHOJOTHUECKHUN KOMITBIOTEP JO/DKEH (DUKCHUPOBATh TOJILKO JIBE
BEIIM: CaMO HaJIMYKe OO0bEeKTa W MPHHAUICIKHOCTh €ro K JpyroMy o0bekTy. UTo MOKeT ObITh ellie
npoie? BTopoe KOCBEHHOE NOKA3aTEeNbCTBO: YEIOBEUECTBO YK€ JOraJalioch, YTO BEIIM <«AJIEMEHT—
MHO’KECTBO» — CaMO€ YTO HHM Ha eCTh (yHIaMeHTajabHOE. Tak MOXKET OHO (PYyHIAMEHTaJIbHO MUMEHHO
MMOTOMY, YTO 3TO — OCHOBHOE TIPEICTABIICHUE JaHHBIX HAIIETO MO3TOBOTO KOMITbIOTEpa?

.269. Ho 3T0 nuillb KOCBEHHBIE J0KA3aTENbCTBA, U BCE PABHO MOM TPEAIONOKEHUS OCTAIOTCS
CHUCTEMOH MOCTYJIATOB, KOTOPbIE HE MOKA3bIBAIOTCS, a MPUHHUMAIOTCS WJIM OTBEPraloTCs, UCXOAS U3
TIPUTOTHOCTH» BCEH IETUKOM TEOPHH.

.270. Wrtak, MOBTOPSIFO OCHOBHBIE HTOTH Halled Oecelbl: s MPEUIOKHI CUUTATh IMPEIMETOM
MaTEeMaTHKH HEKOTOPBIE aJITOPUTMBI MM MPOrPaMMbl MO3Ta, IPUYEM 32 OCHOBHOW (hOpMaT JaHHBIX, C
KOTOPBIMHU OIIEPUPYIOT 3TH HPOTPaMMBbl, IPUHUMATH HH(HOPMAITUIO «eCTh 00BEKT» U «ITO JIEMEHT», a B
KaueCTBE CUCTEMbI KOMaH]I UCI0JIb30BaTh (DUKCUPOBAHHBIM HA0Op MCHCTBUM ¢ Takoi MHPOpManuend. A
TBI COTJIACHUIICS TIOCMOTPETH, YTO U3 3TOTO BHIACT.

.271. 3agada y Hac 3aKI09aiach B TOM, YTOOBI ITOIBITATHCS IOTAIaThCSA, KAKUMH MOTIIH ObI OBITH
MPOTPaMMBI, €CITM UX MPOAYKTHI 001aJaf0T TEMU CBOHCTBaMH, KOTOpPbIE HAM HM3BECTHBI KaK CBOMCTBA
MaTeMaTHYeCKUX 00BEKTOB. TO €CTh — MBI TaK WM HHAYE JTOJDKHBI PACCYXIaTh 00 3TUX MPOrpaMMax.
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David Hilbert (1862.01.23 — 1943.02.14; Leopold Kronecker? (1823.12.04 — 1891.12.29;
Konigsberg — Gottingen). Camas rinasHas Liegnitz — Berlin)

¢durypa cpenu Tex, KTO yBeJ MaTeMaTHKY IO

HCTIPAaBUJIbHOMY ITYTH.

.272. Ho TBI caM 3Haellb: — OYEHb TPYIHO Pa3rOBapHBaTh CKOJBKO-HUOYAb Oosee TiyOoOKo U
nogpoOHO 0 mporpamMme, He UMes nepea coOOl ee NUCTUHIa. B aHamormuHOW cUTyaly HaXOIUTCS
aBTOP BEJAYLIETO COYMHEHMA?! 10 HAayKe NPOrpaMMHMpOBaHus (CeMUTOMHOTO «MCKyccTBa MporpaMMu-
poBanusa 1t OBM») Honansn Kayt. C o1HON CTOpOHBI, OH HE MOXKET pacCyXaaTh O MporpaMMax M
ITOPUTMAaxX MPOCTO Ha CJIOBaX M3-3a HEMPEOA0JIMMON PACIUIBIBYATOCTH TaKUX paccyxaeHuil. C npyroi
CTOPOHBI, OH HE MOXXET OIMCHIBATH CBOM OOILIME pacCyXACHUs 00 airopuTtMax M IMporpaMmax,
WCTIONIB3YSl IMCTUHTY KOHKPETHBIX MPOrpamMM T KOHKPETHON MalllMHBI HA KOHKPETHOM SI3bIKE, TaK KaK
3TO cpa3y JHIIWIO Obl paccykaeHuit oomHoctu. Kakoii Beixon Hatren Kayt?

273. APTYP: On npunyman runoreTndeckyro Mamuay MIX.

2 Oren Isidor Kronecker, mats Johanna Prausnitzer; o6a 6biiu u3 OoraThix eBpeHcKHX ceMmeif; cam
Jleomomb1 BCIO J)KU3HB CUUTAIICS HYyACHCKOM BEPHI, HO 3a Tox 10 cMepTH B 1890 romy meperien B XpUCTHAHCTBO (Ha
CaMOoM JIeJie OH M €r0 POJUTENN ObIIIM PaBHOIYIIHBI K penuruu). B rumuaszun KpoHekep n3ydasl MareMaTHKY y
Onyapna Kymmepa (Toro camoro, KOTOpPEIH mopsiakoM mopadoTan Hax bomemoit Teopemoit @epma); ¢ 1841 roga
Kponekep usydyan mMaTeMaTHKy, aCTPOHOMMIO, METEOPOJIOTUIO U XMMUIO B BepnuHCKOM yHUBEpCHTETE, IOTOM B
Bonne u HakoHen B Bpecnay (rne ero crapslif yuuTenb MO MareMaTHKe K TOMY BPEMEHH cTall IpogeccopoM), a
noToM cHoBa B Bepnmue. B 1848 romy skenmiicst Ha modepu cBoero asau (6pata martepu) Fanny Prausnitzer.
Kponekep Obu1 OoratT, eMy He HYXHBI OBLIIM JICHBI'H, M OH HE CTPEMHJICS K MecTy npodeccopa, a TOIbKO XOTe
NPUHUMATh y9acTHe B MaTeMaTH4ecKoi km3HW. OH He YnTall JIeKIMH, HO IyOJMKOBaJI MHOTO paboT, n B 1861
roxy ero m3bpamu B bepnmHCcKyro akagemuto. UneHBl akaJeMHM MMENIH IMIPAaBO YUTATh JEKIMH B bepmuHCcKoM
yHuBepcuteTe, 1 Kymmep (Tem BpeMmeHeM yke mepeexaBmuil B bepnun) yroBopmn Kponekepa Bcé ke HawyaTh
yuTaTh JEeKnuu. Ho ero nexmum mocemjand JWIIb HECKOJNBKO CTYAEHTOB, TaK KaKk OOJBIIMHCTBO HE MOTJIH
YCIEIUTh 32 €ro «IojeToM Mbiciu». B 1868 romy ero m3bpanm B Ilapmxckyro akajgemuto, a B 1884 roay B
JlonnoHckoe kopoieBckoe obOmectBo. [lo 1870-X romoB OH MMeNl OYEHb XOpOLIME OTHOMICHHS C BEAyLIIMMH
MaTeMaTUKaM{ MHpa, HO TIOTOM 3TH OTHOLICHUS CTaJIN MOPTUTHCS, Tak Kak KpoHekep oTpHuan 6€CKOHEYHOCTH U
uppanuoHanbHble yucna. OH U3BECTEH CBOMM BbIpakeHHEM: «bor coTBOpuI Liesble 4ucia, a BCE OCTallbHOE
co3nan uyenoBek». IM3-3a Ttakux B3rmspoB Kponekep mnoccopuiics ¢ Ieitne, Kantopom, Beliepmrpaccom,
JlenexnHIOM U APYTUMH, HO y Hero Obliia Xxopormas apyx06a ¢ ['enmsmronsiiem. beckonedHOCTH M HppariioHAIEHEIE
4Kcia OTPULATh, KOHEUHO, HE HazJo, HO ecnu KpoHekep »wui Obl cerofHsA, TO OH 0€3 BCAKUX Pa3srOBOPOB IPHUHSII
661 BemaHcKylo Teopuio, O3TOMY 51 BOCIIPHHHMAIO €r0 KaK CBOETO COIO3HMKA — CaMOTO SIPKOTO CPEIH 3HaMe-
HHUTBIX MAaTEMATHKOB IPOMIIOTO.

2 Knuth D.E. «The art of the computer programming. VVol.1. Fundamental algorithms». California Institute
of technology. Addison-Wesley Publishing Company. Reading, Massachusetts; Menlo Park, California; Don Mills,
Ontario, 1968; Kuyt JI. «MckycctBo nporpammupoBanus ais 9BM, 1.1. OcHoBHbIe anroput™sl». Mup, Mocksa,
1976.
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274, SA: TunoteTnyeckas-To OHA THUIIOTETUYECKAs!, HO CYIIECTBYIOT M MHOTO peaiu3alnuil ee
Ha pa3HBIX KOHKPETHBIX MallliHAaX.

.275. B moxoxe# curyanuu Haxomwics u a. C OIHOW CTOPOHBI, s HE MOTY pacCyXaaTb O
nporpaMMax Mo3ra Ha cJIoBax HM3-3a O€3HaJe:KHOW pacIIbIBYaTOCTH TakuX paccyxaeHuid. C apyroi
CTOPOHBI, 1 HE MOT MIPUMEHATH JINCTUHTH POTPaMM MO3Ta 10 TOM MPUYXHE, YTO 5 MU HE pacioarai.

.276. U moe pemieHne OBUIO COBEPUICHHO aHAIOTMYHO perreHnto Kuyrta. S mpumyman rumote-
THYECKy10 MamuHy Oykiaunoc. Kak KHyT cHauana onmuceiBaeT CBOM aNropuTMBI Ha s3bike st MIX, a
MOTOM aHaJu3upyeT uX (MpUueM Bce, KOHEYHO, MOHMMAIOT, YTO Ha CaMOM Jlelieé pedb HIET He O
nporpammax st 3toi MIX, a o ToM 0o0mIeM, 9YTO UMEIOT IMPOTPaMMBI Pa3IMIHBIX MAIIWH), TaK H S
CHadYajia OMHUCHIBAI0 CBOM aJTOPUTMBI Ha SI3BIKE AT DYKIHJI0CA, a TOTOM aHAIM3HPYI0 HX (TIpHUYeM
HaJICIOCh, YTO BCE, KOHEYHO, MOMMYT, YTO peyb Ha caMOM Jejie WAET He O Mporpammax Ajsl 3TOro
DyKimmoca, a 0 TOM 0OIIeM, 9TO UMEETCS MEeXTYy HIMH U TIPOTPaMMaMU MO3Ta).

277. APTYP: Pacckaxku mo-nogpobuee 00 Jykimmgoce.

.278. S1: Jla 161 yT0o? OO 3TOM y MCHS HAINUCAHBl JNECATKH WJIU JaKe COTHU CTPAHUI[ B
MaTbHENIINX MEIUTAIMAX, a Thl XOUellb, YTOOBI s 3a0LUI 00 3TOM M Haudald Tebe BCE M3IaraTh B 3TOM
JTIAIIore, TJe MBI 00CYKIaeM TOJBKO CaMyIO MEPBYIO0 MEAUTALINI0 COOpHHKA!

279. APTYP: A Tw1 pacckaxu He Bc€. Pacckaxku camoe riaBHOe. Pacckaku MOMyJsSpHO.
Mue Oyzer serde uyuTaTh AanbHelmee, eciu s Oyay 3HaTh 3T0. Thl cam roBopumb {.118}, yro
HYMEPUKA — 5T0 ManbIii KpyT, KOTOPBIA BKpATIE U3JIaraeT TO, YTO B JAbHEHIIIEM pacCMaTpUBAETCs
MOIPOOHO B «OONBIIOM Kpyrey». Tak BKIFOYHM B «MAaJlblid KPyT» W MOMYJSIPHOE OMHCaHUe DYKIHIIOCA.
OTO HUKOMY HE MOBPEANT, Jake 00IIei KOMITO3UIIMN TBOETO COOPHUKA.

.280. S: Toxamy#, TeI ipaB. Hy 9To %, Kak TOBOPUTCSI, «I10 POChOE YnTATENE 51 BCTABIISIO
B JMAJIOT TJIABHI C TOMYJIIPHBIM OIHMCAaHUEM OJHOTO ammapaTa CHUCTeMBl «DQYKIHAOC». OJTH TJaBbl
MepBOHAYATIBHO MpeaHasHadanuch 1t meauraimn MHOXECTBA {TRANS.733}.

3. Mawuna Iykauooc

1980.09
(pansbie Ha 1 Mecsr)

.281. Urak, pacCMOTPUM TUIIOTETUYECKYIO MAIINHY, KOTOPAasl AJI1 MEHSI UTPAET NPUMEPHO TaKyIO
JKe poiib, Kakyto urpaet ans Kuayra mammaa MIX.
.282. Mammna 3Ta Ha3pBaeTcs «ykimuaoc». OHa criocoOHa 3allOMHHATE CBeieHHns 00 00beKTax, O

KOTOPBIX s €l coo0maro. Harpumep, s MOTY B Hee BBECTH CIIETYOLIMN TEKCT?:

P=2 EXT Poross! (JIens, Onbral, XKens).
P=2 EXT Kanteruasr (Muma, Onbra2, Auapeit).

.283. DyKIMmoc 3allOMHHUT IIOCJIE 3TOTO, YTO CYIIECTBYIOT OOBEKTHI, KOTOpPHIE HAa3BIBAIOTCA
«Jlens», «Onpral» u «XKens». bonee Toro, oH 3amOMHHUT, YTO 3TH OOBEKTHI OOBEAMHEHBI BO MHO-
JKECTBO, KOTOpoe HasbiBaeTcsi «PoroBe». Dykiauaoc OyneT MOMHUTH HE TOJBKO O CaMOM CYIIECTBO-
BaHWHU TaKUX OOBEKTOB, HE TOJHKO MX Ha3BaHMA, PUCBOCHHBIE MHOIO, HO M OTHOIIEHUS MEXIYy HUMHU:
Kakue OOBEKThI SIBISIOTCS AJIEMEHTAMHU KaKUX MHOXECTB. AHAJIOTUYHO DYKJIHMJOC PACIPABUTCS U C
ceMbell KanThIruHbIX.

.284. Takmx omepaTopoB MOXHO BBOJUTh B JYKIHJOC CKOJBKO YrogHO (TO €CTb, CKOJIBKO
MO3BOJISIET €MKOCTh €r0 MaMsATH, KOTOpas 3aBHUCUT OT MOITHOCTH TOi DBM, Ha KOTOpOW DYKIHIOC
peanu3oBaH). MOXXHO CTPOUTH HE TOJNBKO JIByXYPOBHEBBIE CTPYKTYpPBI, KaK B JaHHBIX NPUMEpPax, HO H
HEOTPaHMYEHHYIO (TEOPETHUECKH) MEPAPXUI0 CTPYKTYp, oObenuHssi «PoroBeix» n «KanTeIrMHBIX» B
Kakoe-HUOy/Ib MHOXXECTBO (HampuMmep, MHOXKECTBO CEMEW MOWX Jpy3eil) WM pasiaras, Hampumep,
MHOKECTBO «JIEH» Ha 2JIEMEHTBI «T0JI0OBaY, «pyKa-IipaBas», «pyKa-neBas» 1 T.A.

.285. KaxxgoMy 00BEKTy, O KOTOPOM I cooOUmma DYKIHIOCY, OH COMOCTABIAET OJHY BHYTpPHU-
MAaIlMHHYIO CTPYKTYpy-Tabiauny. Hanpumep, o oneparopy

P=2 EXT Porossr (JIens, Onbral, XKens)

5 Jleonapn Poros 1 Muxaun Kanteirua — 5To MO Apy3bsi B MHCTHTYTE SIEKTPOHMKM U OJHU M3 MEPBBIX
yuTaresaeil Bcex 3TUX TeKCTOB; 1Be ONbru — Ux sxeHbl; EBrenuit 1 AHIpeil — UX CHIHOBBSI.
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.286. Dyxumnoc mocTpouT 4 TabNIUIbl, COOTBETCTBYIONHE 00BheKTaM «JIeHs», «Ompraly, « Kens»
U «ceMbs POroBbIx».

.287. Takas Tabnuua, HaXOIAMIAsACsS BHYTPH OYKIMIOCAa M COOTBETCTBYMOIIAs 0OBEKTaM
BHEIIHEro Mupa, HaseiBaercs HOMUHAJIMEN. MoXHO CuMTaTh, 4TO BO BHELIHEM MHpE CYIIECTBYET
MHOXecTBO «Porose», a B DyKIHI0ce — COOTBETCTBYIOIIAsI €My HOMHHAJIHMS MHOXecTBa «POroBbi».
OpHaKo A KPaTKOCTH sl YACTO BMECTO CJIOB «HOMMHAJMSI MHOKECTBA, CYIIECTBYIOIIAs B DYKINA0CE»
TOBOPIO MEHEE TOUHO: «MHOXECTBO, IOCTPOSHHOE B DYKIUAOCEY.

.288. Takum o00pa3oM, OCHOBHAas KOHIENIHSA MHOXKECTBA B OYKIHAOCE IOAPa3yMeEBaeT:
«MHO’ECTBO BO BHELIHEM MUpPE — TabIMLa-HOMUHAIUS B DYKIUI0CE).

.289. Koneuno, Br1 Bcerja MoxkeTe 00MaHyTh DYKIUAOC U ONIEPaTOPOM

P=2 EXT Mpaxkons (Xay, bay, Jlay)

.290. cooOmuTh eMy O CyIIeCTBOBaHMM TpeX IpakoHoB Xay, bay u Jlay. Ho, eciu MbI Oynem
KaXKIBIH pa3 dTO OTOBapHBaTh, TO HUKOT/IA HE CMOXEM IIEPETION3TH Yepe3 Oapbep BCSIKUX OTOBOPOK U HE
JoiieM o OoJsiee CyIIeCTBEHHBIX Bemiei. [1oaToMy s cuMTaro, 4ro B JIIOOOM ciiydae B DYKIHI0CE —
HOMHWHAJM, a BO BHEIIHEM MHUpPE — CaMO MHOXECTBO. KOHEUHO, 3TO OTYETIMBO UMEET MECTO TOJILKO B
«HMCXOJTHOM COCTOSTHHH», & TTIOTOM KapTHHA BCE OOJbBINE PACIUIBIBACTCS.

.291. MHOecTBa B DYKIHIOCE MOTYT OBITh W MYCTHIMHA — 3TO MPOCTO TaOIHIIa-HOMHUHAINSA, HE
UMEIOIIAs CCBUIOK Ha JPyTHe TaOIHUIbI-3IEMEHTHI.

.292. Mexay HOMHUHANIHMSIMH 3JIEMEHTOB W HOMHUHAJIMSIMH MHOKECTB HET NPUHUUIUAIBHON
pasHUIBI (TaOIHIIBI OTMHAKOBKI), BCE PEMIASTCS TONBKO CCHIIKAMHU MEXAY HOMUHAIIHSIMHU.

.293. OOBEKTH MOTYT OJHOBPEMEHHO NMPWHAICKATh Pa3HBIM MHOXECTBaM (Hampumep, 0OBbeKT
«JleHss» MOXET MPHUHAAJIEKATh MHOKECTBY «POTOBB) M MHOMECTBY «MYKYHHBI»). OO0 BCeM 3TOM s
MOTY COOOIUTH DYKIUAOCY Ha CIEHUANBHOM SI3BIKE, M BCE 3TO OH HAJE)KHO 3allOMHHAET B BHUJIE
BHYTPUMAIIIMHHBIX TaOJHUI] U CCBUIOK MEXJTy HUMH.

294, S3pIk oOmIeHHs ¢ DYKJIMIOCOM Ha3bIBaeTCAa JYKIUAOJIOM U TIOXOXXK Ha BCE ajTOpHT-
MUYecKHe sI3bIKH. | JTaBHAs eMHMIA SA3bIKa — 3TO MPEIUKaT (B TIEpeBOIe: «BhICKa3bIBaHUEY). LleHTpans-
HBI WICH TpeauKaTa — 3TO ONepaTop, a BOKPYT HErO HAXOASTCS ONEepaH/bl, KOTOPhIE Ha3bIBAIOTCS
npeduKcamMu, eclid MPEAIeCTBYIOT oneparopy win cyddurcamu, eciiu cieayroT 3a HuM. Hanpumep, B
npeuKaTe

P=2 EXT Poross (JIens, Onsral, XKens)

.295. «kEXT» — oneparop; «P», «=» n «2» — tpu npedukca, a «Porose» — cydduxc. 3akmoyen-
Hble B CKOOKax cuMBONBl «Jlens», «Ombraly m «Kens» — mopomepaHasl omepanHma «PoroBeiy.
OnepaHapl ¥ TOJONEPAH/IBI OTACISAIOTCS IPYr OT JIpyra U OT OIeparopa rpynnaMu HpoOesioB WU
3ansTeiMU. [1oka Takux CBeIEHUH O CHHTAKCHCE SI3bIKa Oy/IeT JOCTAaTOYHO.

.296. Ho DyKmuaoc MOXET He TOJIbKO 3allOMHHUTH CBSI3U MEXAY OOBEKTaMH, KOTOpPHIE S eMy
HazBal. OH MOXET 3THMH O0OBEKTaMH W MaHHUITYJIMPOBATh, B PE3yJIbTATe dTOTO M3MEHSS CBSI3U MEXKIY
HUMH, CO37aBas HOBBIC WJIM YHUYTOXas CTapble 00BEeKTH. UTO M Kak AenaTh, sl €My IPEANHCHIBALO.
Takoe mnpeAmnucaHue HA3BIBACTCA AJITOPUTMOM HIIM MPOrPaMMOM. AJTOPUTMBI (WM TIPOTPAMMEI)
DYKIUI0Ca COCTABIISIOTCS, KOMOMHUPYS JIEMEHTAPHBIEC OTIEPAIINH HITH KOMAaH/IBI.

4. Cucmema Komano
1980.09

.297. OcHOBHOI1 HabOp KOMaHA DYKIHUA0CcA COCTOUT U3 12 oneparuid:

.298. 1) Oneparop TEX M(e)
— MPOBEPHUTH, UMEETCS JH BO MHOXKECTBE «M)» e-ThIii
9JIEMEHT.

.299. 2) Oneparop TEC E(a),M
— TPOBEPUTH, NPHHAUICKUT JH a-ThI DJIEMEHT MHO-
xecTBa «E» Takxke u MHOXKECTBY «M».
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.300. 3) Omeparop XA a
— YBEIWYHTh HHICKC «a», TO €CThb IEPEHTH K CIey-
IOIIEMY 3JIEMEHTY B T€X MHOXKECTBaX, KOTOPbIE UM HHJCK-
CHPYIOTCH.

.301. 4) Oneparop XE a
— YMEHBUINTh WHJEKC «a», TO €CTh MEpPEeHTH K Hpebl-
JyLIEMY 3JIEMEHTY.

.302. 5) Onepatop XO a
— YCTAaHOBHUTH MHJAEKC «a» Ha HONb, TO €CTh, MEPEUTH K
Havdally MHOJKECTBA.

.303. 6) Onepatop XEX a,e
— YCT@HOBUTB MHJIEKC «@» PABHBIM HHJIEKCY «E».

.304. 7) Oneparop BE A
— B ClIy4ae, €CIH «€cTb» (TPOBEPSEMBIH OIEPaTOPOM
«TEX» »7meMeHT WM TpHHAUIC)KHOCTh, IpOBEpseMast
omeparopom «TEC»), To mepeiTé K omepaTopy, Mmome-
YEeHHOMY METKOH «A» (TO €CTb BBIIOJHHUTH €r0 B
Ka4eCTBE CIICIYIOIIETO).

.305. 8) Omepatop BO A
— B CJIydae «OTCYTCTBHSD» IEPEHTH K OIIEpaTopy «Am».

.306. 9) Oneparop CE M(e)
— CO37aTh €-ThIH 3JIEMEHT B MHOXKECTBE «M».

.307. 10) Omepatop MO  M,E
— BKJIIOYHUTH 00beKT E B MHOXKECTBO «M».

.308. 11) Onepatop OM  M,E
— yaanuth 3neMeHT E u3 MHOkecTBa «M».

.309. 12) Onepatop EX A: M
— BBITIOJIHUTD AITOPUTM «A», TIOJCTABIISS €My B KauecTBE
BXOJIHBIX JaHHBIX (MaTepualia) MHOXKECTBO «M.

.310. TakoB OCHOBHOW Ha0Op TEX MAHMIYJSALUN C MHOXKECTBaMH, KOTOPHIE MOKET BBIOJIHHUTH
Oykaunoc. 31ech, pazymeercs, He IMPHUBEIEHBl BCE BO3MOXHOCTH 3aIllMCH OINEPaTOpOB; IUISI 3TOTO 5
orceutato Bac k memurarmsam DYKIINJIOC {.994}, TIPEAUKAT {.1308} u AJITOPUTM {.1563}.

311. Tlpm moMomm 3THX 3JIEMEHTApHBIX OMNEpaluil s MOTYy MpeAnucartbs DYKIHI0CY BECbMa
CJIOKHBIE JCUCTBHSI C MHOXECTBAMH MMOJI00HO TOMY, KaK MPW MOMOIIM HEOOJIBIIOT0 Habopa MPOCTHIX
MAaIIMHHBIX KOMaH]l MOYXHO COCTaBJISTh YPE3BBIYAIHO CIIOKHBIC MAIIMHHBIE TIPOTPAMMBI.

.312. Tlpennucanust DyKIUAOCY cleNaTh KaKue-HUOYAb NEHCTBHS ¢ MHOXECTBaMH, Ha DYKIIH-
JI0Jic  ONMCHIBAIOTCS B BUJC 3aMKHYTHIX, 3aKOHYEHHBIX OJIOKOB, HA3bIBAEMBIX «AJITOPHTMAMM.
Onucanus Takux OJOKOB HaumHaroTcs onepaTopoM «AJITOPUTM», KOTOpBIH NMpPUCBAUBACT JAHHOMY
anroputMy HasBanue. lanee cinemyer Omepatop «MATEPUAJD», nepeuncnsrommii abcTpakTHbIC
MHO>XECTBa, KOTOphIE JaHBI alTOPUTMY Ha BXomax, motom omeparop «[IPOJYKT», mepeuncsromntumit
abcTpakTHBIE MHOXKECTBA, TOCTPOCHHBIC JIAHHBIM alropuTMoM. Jlanee cieyroT onucaHus cOOCTBEHHO
MaHUIYJSIIUNA ¢ MHOXKECTBaMH, U Bc€ 3aBepiaercs oneparopom «KOHEILD.

313, Takum 00pa3oM, MOHATHE «AJITOPUTM» B DYKIHI0CE COOTBETCTBYET IMOHSITHUIO «IIPO-
rpammay Ha OBM. S mHOrma ymoTpeOJsito 37ecCh M CIIOBO «IIporpaMma», HO OOBIYHO OTIAI0
MPEJIMOYTEHHE CJIOBY «aJTOPUTM». DTO OBUIO BBI3BAHO TEM, YTO B OTHOIIEHHH IPOIECCOB B MO3Te
YeNOBEKa «aJrOPUTM» 3BYUUT MAr4Ye, 4eM «Iporpammay. CylniecTBEHHOTO 3HaueHHs BHIOOp CJIOBa HE
numMeeT?,

% BoobOme B BenaHckoll TeOpUH MOJ CIOBOM «IIPOTPaMMay OOBIYHO MOHMMAETCS OJHA KOHKPETHAs
MarepuaibHas CTPYKTYpa, ONpEAENIonas MCXOJ Tpoliecca. B KOMIBIOTEPHBIX 3KBHBAJIEHTAaX 3TO OYAET TaK:
BO3BMHTE KaKyI-HHOYIb KOMIBIOTEPHYIO mporpammy, ckaxem, Word-2000, u 3arpysure ee B CBOil KOMIBIOTED
(t.e. 3anycrute ee). Temepp 3Ta HporpamMMa B OINEpaTHBHON MaMsTH Baliero KOMIbplOTepa CYIIECTBYET Kak
OTIpEJICNIEHHOE COCTOSTHUE MHUKpPOCXeM (KaKk MHOXECTBO OMTOB «0» mimm «1»). BOoT, 3TO KOHKpETHOE COCTOSHHUE
MHKPOCXEM B OJHOM KOHKPETHOM KOMITBIOTEpE B OJUH KOHKPETHBII MOMEHT BPEMEHHM W €CTh TO, YTO B
Benmanckoit Teopum o0o3HauaeTcs CIOBOM «mporpamma». OT 3TOTO COCTOSIHHSI cXeM OyaeT 3aBHCeTh, Kak
KOMIIBIOTEp OTPabOTaeT W 4TO OH CHAETACT MPH ONPEACIICHHOM HMITyJIbce (HallpuMep, MPH Ha)KaTHH KIIABHIIIH).
CIIoOBOM «aJIrOpUTM», HAIIPOTHUB, B BenaHckoit Teopun 0603Ha4aeTCs TOT OOIINI MPHHIINT, KOTOPBIH CYIECTBYET
BCSIKHIl pa3, KOTJa B PasHBIX KOMITBIOTEpAaX HJIHM B OJHOM KOMIbIOTEpe B pa3Hoe Bpems 3arpyxen Word-2000.
Ecnu Bbl n1py TakKX OMpPEACICHUSIX 3THX CJIOB 3aXOTHTE paccka3aTb KOMY-TO, 4To uMeHHO nenaet Word-2000, to
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.314. BeimonHss anropuT™el, DYKIUA0OC, KOHEYHO, OTIEPUPYET HOMUHAIMSIMHU, HAXOASIIUMHUCS B
€ro OIepaTHBHOM MaMATH, HO S 4YacTO TOBOPIO (KOHEYHO, HETOYHO), YTO OH OIEPUpPYEeT CaMHMHU
MHOXECTBaMH, KOTOPBIE, COIVIACHO MPHUHATON KOHLIETIIUH, HAXOIATCSI BO BHEIIIHEM MUPE.

.315. B pesynbTare BBINOJHEHHUS! alrOpuTMa JYKIUAOC MOMKET MOCTPOUTH HOBBIC TaOJHIIBI-
HOMHUHAJIMK (s TOBOPK YacTO: IOCTPOUTh HOBBIE MHOecTBa). IlOCKONIBKY, COTrJacHO HadaJbHOU
KOHLIEIINH, O0BEKT, COOTBETCTBYIOIUI TaOIUIIe-HOMUHAIINH, HA3bIBAETCS MHOXKECTBOM M HaXOAUTCS
BO BHEIIHEM MHpE, TO MOJIy4aeTcsl, YTO CBOMM IOCTPOCHHUEM HOBOW TaONUIBI-HOMHHAIHU, DYKIUI0C
CO3J1aJT MHO>KECTBO BO BHEIITHEM MUpE.

.316. X0Ts1 3TO MHOIMX CMYLIaeT, HO HM K KaKUM KaTacTPOPHUUECKHM IIOCIEACTBHUSIM TaKoe
MHEHUE HE IPUBOIUT, €CIIN TOJIbKO IOHUMATh, KaK OOCTOAT Aeja B AeHCTBUTENbHOCTH. OTKa3aThCs XKe
OT HAaYJIbHOW KOHLETINH (YTO BO BHEITHEM MHUPE CYIIECTBYET MHOKECTBO «POroBeI», a B DyKiugoce —
TabJIMLIa-HOMUHAINS €My COOTBETCTBYIOLIAST) — 3TO €IIE XYKe.

.317. C ommcanmeMm anroputMa Ha DyKIuaosne DYKIUAOC JelaeT TO ke camoe, uto DBM co
CBOMMHU HUCXOJHBIMU IIPpOrpaMMaMu. On TPAHCIIUPYCT HX, TO €CThb NEPECBOJUT B CBOC BHYTPCHHCC
MMpeaACTaBJICHUEC, 3alIOMUHACT Y ce651 B INaMATU W IIOTOM MOJKET BBINIOJHATHL CKOJIBKO YT'OAHO pas C
pasJIMYHBIMU «BXOAHBIMM JHAaHHBIMKW». TakuM o00pa3oM, MBI HMEEM YK€ [Ba IJIaBHBIX THIA
3allIOMHEHHOH DYKIUI0COM HH(OpMAIIHH:

a) HOMUHAJIMU MHOXECTB;
0) anroOpUTMBIL.

.318. Kaxnerii 6osee MeHee KBAMH(DUIMPOBAHHBIA MPOTPAMMHUCT JIETKO MPEACTaBUT cede, Kak
peanu3oBaTh Dykauaoc Ha OBM. Cam Dykimnoc oueHb moxox Ha DBM: mo cyTu aena 3To mpoIeccop,
paboTaromuii ¢ 0COOBIM THIIOM HWH(POPMAIMH O BHENIHUX OOBEKTaX M O CBS3SAX MEXAy HUMH (C
HOMUHAJIMSIMU) WJIH, UHBIMU CJIOBaMH, — IIPOLIECCOP MHOKECTB.

5. Anzopumm Pasnomownocmu
1980.09

.319. Bot npuMep onvcaHus alropuT™Ma Ha DYKIHOJIE:

§ AJITOPUTM PaBHOMOIIHOCTH.
MATEPHAJI ba3za, Otanon
[MPOAYKT H3o0x

1 TEX baza(a,e)
2 BO 7

3 TEX  Oranon(e)
4 BO 10

5 XA e

6 B 1

7 TEX  Oranon(e)
8 BE 10

9 MO  U3ok, baza(a)
10 XA a

11 X0 e

12 TEX baza(a)

13 BE 1

14 KOHEI] %

Bu1 ckopo oOHapyxute, 9To (pakTHUeCKH Oe3pa3IudHo, yrnoTpeossere U BbI cioBO «mporpammay (U momapasy-
MeBaeTe OJIMH KOHKPETHBIH pa3 3arpy3Ku), Win yrnotpediisiere CIIOBO «alropuTMy (U mojJpasyMeBaeTe Bce Cilydan
3arpy3ku Bmecte). [loaromy B TekcTax BemaHckoit Teopuu (MpH CTPOTUX ONPENENCHUSX M MOCIEeI0BATEILHOM
MMOHMMAHWHU!) 3TH CJIOBA TIOCTOSHHO YE€PEAYIOTCS.

CamornporpaMMHUpOBaHHE K€ 03HAYaeT B KOMIIBIOTEPHBIX JKBUBAJICHTAX, YTO COCTOSIHUE CXEM OJHOTO
y4acTKa MaMsTH KOMIbIOTEpa (IIporpaMMa) MEHSIET COCTOSIHUE CXEM APYroro y4acTka (T.e., CO34aeT TaM KaKyk-TO
JPYTYIO POrpaMMy, YeM Ta, YTO TaM UMEJIach PaHBIIIE).
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.320. 51 mpu3bIBar0 yuTaTEds BMECTE CO MHOW JIOCKOHAJIBHO pa3oOpaThCsi B TOM, Kak paboTaeT
3TOT aJrOPUTM, TaK KaK Ha IOHSITHUHU IIOJOOHBIX aJrOPUTMOB OCHOBAHBI BCE JAJIbHEHIINE pPacCyKICHUS
0 TEOPUH MHOXKECTB, BCSI MOSI KOHIICTILIMSI MAaTEMAaTHUECKUX TEOPHH.

.321. DTOT anroput™ HasbpiBaeTcs: «AnroputMm PaBHOMomHocTu». Ha Bxon emy momaroTcs nBa
aOCTpakTHBIX MHOXKECTBa, Ha3piBaeMble «baza» mu «OtanoH». AOCTpaKTHBIMH JTH MHOMKECTBA
Ha3bIBAIOTCS] IOTOMY, YTO B JJaHHBIM MOMEHT, KOTAA s IIMIIY 3TOT &JIFOPUTM, KOTAa Mbl BMecTe ¢ Bamu
€ro aHalnM3upyeM, Koria DYKIUIO0C €ro TPaHCIUpPYeT M 3allOMHUHAET, HE W3BECTHO elle, KAKMMH Ha
camoM Jiene OyayT STH [Ba BXOJHBIX MHOXKeCTBa. U TONBKO HEMOCPEACTBEHHO NaBas KOMaHIY
OyKJINAOCY BBIIOJHUTH 3TOT AJITOPUTM, S YKaxy, Kakue, COOCTBEHHO, MHOXeCTBa (y>K€ KOHKPETHBIE
MHOXECTBa) B3iTh B KadecTBe bas3pl m Oranmona. bomee Toro, DyKnuaoc MOXXET BBINOJIHHUTH 3TOT
aITOPUTM MHOTO pa3, ¥ K&Kl pa3 ¢ Apyroit ba3oii u npyrum OTanoHoM.

.322. Anamornyao 00CTOSIT [ieNa ¢ MPOIyKTaMH alNropuTtMa. AnroputM PaBHOMOIIHOCTH co3aeT
OIIHO a0CTpaKTHOE MHOXKECTBO, HasbiBaeMoe «M30k». KoHeuHO >ke, KaXIblii pa3 IpU BBINOJHEHUU
9TOTO AITOPUTMA U30KOM CTaHET APYroe KOHKPETHOE MHOXKECTBO, U OHO OYJET 3aBHCETh HE TOJNBKO OT
TOT0, KAKUM OBLT AITOPUTM €r'0 TIOCTPOCHUSI, HO ¥ OT TOT'0, KAKMMH OBLTH MPH 3TOM 0a3a U 3TaJOoH.

.323. Bce omepartopbl, KOTOpble DYKIHIOC BBIIOJHSAET MPU pealn3aluu ajiropuTMa B HallleM
npumepe, nepeHyMepoBaHbl. OOBIYHO HET HEOOXOAMMOCTH MOMEYaTh BCE OMEPaTophbl alropuTMa —
JOCTaTOYHO TIOMeYaTh JHWIIb T€, Ha KOTOPBIE CCBUIAIOTCS ONEpaTophl Iepexoja, MpUYeM MOXKHO
[IOMeYaTh HE TOJBKO HOMEpPaMH, HO U JHOObBIMH MMEHaMH (DYKIHAOC IOIyCKAaeT B KauyecTBE METKH
omepaTopa 000 cuMBON (IIU(PPOBOH WM OYKBEHHBIH), UIIH OBl OH HE COBNAAal HA C OAHUM U3
Ha3BaHUI caMUX ONEPATOPOB).

.324. CymHOCTh ONMCAaHHOTO aNTOPUTMA 3aKII0YaeTcs B ciexyromeM: baza nmpencrasisier codoi
COBOKYITHOCTh KaKUX-TO MHOXECTB. ANTOpuTM PaBHOMOIIHOCTH OJDKEH OTOOpaTh Cpelu HHUX BCE TE
MHOECTBa, KOTOPbIC PABHOMOIIIHBI DTaJIOHY, M IOMECTHTh UX B CO37[aBaeMoe MHOKecTBO M3ok. Takum
obpazom, N30k OyaeT TakKuM MOJMHOKECTBOM basbl, KOTOpOE CONEPKHUT BCE PaBHOMOIIHBIC DTalIOHY
MHOXECTBA.

.325. Ho mpuctynum K pa3zdopy codcTBeHHO anroputMa. Oneparopom | mpoBepsieTcs, €cTh JIH B
MHOXecTBe «baza(a)» — To ecTb B 0uepeJHOM MHOKECTBE basbl — ouepeIHOM AIEMEHT C MHIEKCOM «e.
Ecnu oH ecTb, TO BBINOJHIETCS ONEpaTop 3, KOTOPBIA HpPOBEpSieT, €CTh JH B OTalOHE COOTBET-
CTBYIOIIMH 37eMeHT. Ecau u B DTasioHe OH MMeEETCs, TO OIepaTopoM S5 MEPeXOIuM K CIEAYIOLIEMY
JJeMeHTy (yBEJIHYMB HMHJICKC «e»), a omnepaTop 6 MNpennuchiBaeT TOBTOPUTH CHOBA TPOBEPKY
COOTBETCTBYIOIIMX 3JeMeHTOB. (Omepatop «B» 0e3ycinoBHOro Imepexoja He MPUHAMICKUT K
3JIEMEHTapHBIM M HE OBUI YHOMSHYT BBIIIE, TaK KaKk OH MOXET OBbITh Peaqn30BaH ABYMS IOAPSI
uaymumu onepatopamu «BE» u «BO»).

.326. Takum oOpa3zom DyKiua0C OyAeT MPOBEPATh HAIMYUE COOTBETCTBYIOIIMX 3JICMEHTOB B
MHOXecTBax «JTaJoOH» U B OYEPEAHOM MHOXecTBe M3 basbl 10 Tex mop, moka He KOHYMUTCS OHO 3
3TUX MHOXecTB. Ecnu oH paHbiie 0OHapyXUT KoHel MHOXecTBa «ba3za(a)», To mepeiiger k oneparopy 7
(B oTOM cny4ae elie He W3BECTHO, OTCYTCTBYET JIM JAaHHBIA DJIEMEHT TakKe W B DTaJOHE, MO3TOMY
OIepaTopoM 7 OH ATO MPOBEPUT; €CIIH ITOT FIEMEHT OTCYTCTBYET TaKke U B DTajoHe, 3HauuT «baza(a)»
PaBHOMOIIIHA DTAJOHY).

.327. Ecnn xe omeparop 3 oOHapyXwiI, 4To «ITajJoH» KOHUWJICS paHbiie, yeM «baza(a)» wmmm
onepatop 7 oOHapyxui, uto «ba3a(a)» KOHYMIIACH paHbIe YeM «DTajJOH», 3HAYUT 3TH MHOXKECTBA HE
PaBHOMOIIIHBL, U Hac He uHTepecyoT. Eciu e «basa(a)» paBHOMOIIHA DTaNoHy, TO onepaTopoM 9 oHa
MOMEIIaeTcs B CO3/]aBaeMoe MHOXKECTBO «30K».

.328. Hanpine onepatopoM 10 mepexoaum K ciemyromeMy MHOXKeCTBY «ba3za(a)», a oneparopom
11 ungexkc «e» cOpacbiBaeM B Hadajo MHOecTBa. OmeparopoM 12 mpoBepsieTcs, CyLIECTBYET JIH
ouepeanas «baza(a)»; eciiu oHa CyLIECTBYET, TO BCE HAUMHAETCS CHAavYajla, MHA4Ye ITOPUTM 3aKOHYEH.

.329. O pasHbIX JIETalIIX 3TOro IMpolecca B DYKIUI0CE MOXKHO ObLIO ObI €Ile MHOTO paccka-
3bIBaTh, HO $1 HAJEIOCh, YTO OCHOBHOE OYyAET YHMTATENI0 MOHATHO M YTO OH IOJIyYMJI JTOCTATOYHOE
NpEeACTaBICHUE O TOM, YTO 51 UMEIO B BUY, KOT/Ia IIPOU3HOIIY CJIOBO «aJITOPUTM.
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6. Ewe 0ea ancopumma
1980.09

.330. Tenepb pa3depem elie OJ1H AITOPUTM:

§ AJITOPUTM  U30kBaHT.
MATEPUAIJI bazoksanra.
ITPOAYKT KsanTonmuua (M30kBaHTa), 3TaI0HEL.

1 EX PasnomomntaocTH: bazokBanTta, Otanonsl, M3okBaHTa(K).
2 TEX  ba3zokBanTa(a,K)

3 BO 7

4 CE OTamoHbI(K)

5 XA K

6 B 1

7 XA a

8 TEX  ba3zokBaHTa(a)

9 BE 2

10 KOHEI] %

.331. DToMy anropuTMy Ha BXOJI MMOJACTCS OJHO MHOXECTBO, HazbiBaecMoe basokBanToit. Ctpout
OH JIBa MHOXecTBa, Ha3biBaeMble KBaHTOnmuHOM M OrtanoHamu. DnemeHT KBaHTONMHBI Ha3blBaeTCs
«M30KkBaHTaY.

.332. IlepBHIif K€ onepaTop BBI3BIBACT AJNTOPUTM PaBHOMOIITHOCTHU, TIOJICTABIISISI €My B KauecTBE
0a3pl ba3okBaHTy, a B KauecTBe ATaJOHAa MHOXECTBO, 3/IeCh HazblBaeMoe «ITaJoHbD. [10CKOIBKY 3TO
MHOXECTBO SIBIISIETCSI MPOLYKTOM Anroputma V30KBaHT, a TOT elle HUYEro He Aemal Ul CO3JaHus
3TOTO MHOXXECTBA, TO OHO OKAXKETCSI IIYCTHIM IPU NEPBOM BBIIOJIHEHHH omneparopa 1 (Bce MpPOAyKTHI
MpU BXOJI€ B ajlropuTM MycTsl). Takum oOpa3zom, mepBbld pa3 AnroputMm PaBHOMoIIHOCTH OyzAer
BBIMIOJIHEH C IIyCTBIM 3TaJOHOM (TO ecTb, B V30K OyAyT NOMELICHBl BCE ITyCThle MHOXECTBA M3
bazokBaHTbI). DTOT M30K CTaHET MEPBOM M30KBAaHTOH (B onepanzax omnepartopa «EX» mepeuncisrores:
CHayJaja Ha3BaHUE aNrOPUTMA, TOTOM MaTepHajbl, TOTOM MPOAYKTHI BHIIOJIHIEMOTO alfOPUTMa, TAKUM
00pa3oM yCTaHaBIIMBasi COOTBETCTBHE MEXK/Y OOBEKTAMH BBI3BIBAIOIIETO H BBI3EIBACMOTO ATOPHTMA).

.333. Urak, npu nepBOM BBINONHEHUH omneparop 1 moctpoutr M30KBaHTY, COCTOSIIIYIO U3 BCEX
MYCTBIX MHOXKECTB, Kakue TOJNBKO MMEIOTcS B Oa3okBaHTe. B manbHeliniem omepartop 4 m00aBUT K
3TaJIOHaM OJMH 3JIEMEHT, OIIEpaTop 5 OCYIIECTBUT NEPEXO] K CTPOUTEIHCTBY CIEAYIONIE N30KBAHTHI, a
onepaTop 6 BepHET DYKINAOC K BeIMosHeHUI0 OnepaTopa 1.

.334. Tenepp B DTasioHax yxe OyAeT OAMH BIIEMEHT, U AiroputM PaBHOMOIIHOCTH OTOEpET U3
0a30KBaHTHl BCE MHOXECTBA, COJIEpIKAIEe OJMH 3JeMeHT. B cienyromuii pa3 B DTanoHax yxe OyayT
JIBa 3JIEMEHTA, U Oy/IeT OCTPOeHA N30KBAHTA, COCTOSIIIAS U3 MHOYKECTB, UMEIOIIIX MOIITHOCTb /IBa.

.335. Tak 3T0 OyneT mpomoKaTeCs A0 TeX MOp, IOKa ONepaTop 2 He OOHAPYKHT, YTO B IEPBOM
31eMeHTe 0a30KBaHTHI (BeIb MHIEKC «a» HE MEHsUICA!) OTCYTCTBYET DJIEMEHT «K». JDTO O3HAYAET, YTO
MOCTPOEHA U30KBAHTA, COMIEpIKaIlast IepBOE€ MHOXKECTBO U3 0a30KBaHTHI. Tenepb DyKIUI0C 3aIUKIATCS
B oreparopax 2, 7, 8, 9 1o Tex nop, noka He 0OHapyKHUT Takoe MHOXKecTBO «bazokBaHTa(a)», B KOTOPOM
3JIEMEHT «K» TPHCYTCTBYET, WM IOKa He OyAeT ucuepmaHa Bcsi Oa3okBaHTa. B mepBoM ciyudae
anroput™ OyJeT MPoJIOJKEH, TaKk Kak B 0a30KBaHTE OOHAPYKEHO MHOXECTBO, 00Jiee MOIITHOE YeM TO,
Ha KOTOpOE JI0 CHX IOp YKa3bIBall MHAEKC «a». Eciu ke Takoe Oojee MOIIHOE MHOXKECTBO HE Oyaer
00Hapy»eHO, TO AITOPUTM 3aKaH4YMBAaeT PadOTy, TaK KaK yKe MOCTPOCHAa W30KBaHTA, COJepKarias
caMO€ MOIITHOE€ MHOYKECTBO U3 Oa30KBAHTEHI.

.336. U, HakoHEI], pACCMOTPUM TaKOW aITOPHUTM:

§ AJITOPUTM  CrnoxeHus.
MATEPHAJI bBa3okBanrta, Cnaraemoel, Ciaraemoe?2.
ITPOAYKT CyMmmMma, DTamoH.

1 TEX  Cnaraemoel(0,a)

2 BO 6

3 MO OranoH, Cnaraemoel(0,a)
4 XA a

5 B 1
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6 TEX  Cnaraemoe2(0,e)

7 BO 11

8 MO  Dranon, Ciaraemoe2(0,e)

9 XA e

10 B 6

11 EX PasromomnrHOCTH: bazokBanTa, DTanoH, CyMmMma.
12 KOHEIL] %

.337. B kauecTBe MaTepuana 3TOMY alTOPUTMY IIOJaeTCs Ta ke 0a30KBaHTa, YTO M MPEIbI-
IyIEMY, 1, KpOME TOTO, IB€ M30KBAHTHI, TPOAYKTHI MPEIbIAYIIErO alrOPUTMA.

.338. AaroputM, Ha3BaHHBIH 371ech «AnroputMoM CroXKEHHS», OEpeT MepBOE MHOMXKECTBO M3
o0enx M30KBAaHT (Ha HHUX YKa3bIBaeT YMCIOBOW wHAEKC () M mepempaBisieT B MHOXKECTBO «OTaOH»
CcHaJayia BCe 3JIEMCHTHI MIEPBOH BXOIHON HM30KBAHTHI (omepaTophbl 1-5), MOTOM BCE 3JIEMEHTHI BTOPOTO
ucxoaHoro MHoxectsa (oneparopsl 6—10). [loxydaercs, ecrecTBEHHO, MHOXKECTBO, cojiepikaliee (ate)
3JIEMEHTOB (€CJIM UCXOIHBIC MHOXKECTBA COoZepKaliu (a) U (€) AJIEMEHTOB COOTBETCTBEHHO).

.339. Oneparopom 11 npu nomomu AnroputMa PaBHOMOIIIHOCTH CTPOUTCS U30KBAHTA BCEX TEX
MHOECTB 13 02a30KBaHTHI, KOTOPBIE HMEIOT MOITHOCTD a+€.

7. O nepeom anzopumme
1980.09

.340. A noHMMaro, 4YTO 4YMTATEIb HE MOT MOHITh BCE 3[1€Ch CKA3aHHOE MPOCTO MEPEIHUCTHIBAS
crpanunpl. Jlus Toro, uToObl pazobpaThes B TOM, Kak paboTaerT Dykiuaoc?’ 1oj ynpaBiIeHHEM 3THX
aNroOpuTMOB (MIpOrpamMM), HaJO0 MEPEYUTHIBATh MPEABIAYIINE IJIaBbl MO HECKOJBKO pa3, CpaBHUBas
CJIOBECHOE ONHMCAaHUE ATOPUTMA C €r0 TEKCTOM Ha DYKIUAOCE U € ONMCAaHUAMH CAMUX KOMaHI.

.341. Ho # emie pa3 mpu3bIBal0 duTaTelNsl BCE )K€ HaWTH B cebe ChIlbl, 9TOOBI CIIeNaTh 3TO U J0
KOHI[a TIOHATH pabO0Ty TpexX MPHUBEIEHHBIX 37IeCh AITOPUTMOB. S elle pa3 moJ4epKUBal0, YTO MOYTH BCE
JanpHeiee Oyaer Bam coBepiieHHO He MOHATHO, eciv BbI co Beell sCHOCThIO He OyeTe MpeaCcTaBIsTh
cebe, 4TO MMEHHO 51 0003HAYal0 CJIOBOM «alTOPUTM», KAaK MMEHHO NPOUCXOJUT MAHUITYJIUPOBAHUE
MHOECTBaMH U, HAKOHEI], 4YTO BOOOIIIE U3 ceOs MPEACTABIISIOT 3TH MHOYKECTBA.

.342. Tpu npuBeaEHHBIX 3/1€Ch AITOPUTMa OYEHb MPOCThI. UenoBeKy, NMEIOIIeMY OTBIT pabOTHI €
OBM, onum Oynyt naBatbcsl jierde, IpyruMm Tpyanee. OmmcaHue camoro ODYKIHAOCA U OCHOBHBIX
KOMaHJI, TaHHOE€ 37IeCh, pa3yMeeTcs, oueHb HemojHoe. CocTaBisisl 3TH OMHCAHUS, S MPBITal ¢ OJHOU
BBICOTHI Ha JPYTyIO, COBEPIICHHO oImyckas netand. [losHoe ommcaHue 3TOro ammapara OYyKJInAoca
3aHMMAaeT COTHM cTpaHull. Ho B IOJIHOM onucaHuy, B CBOIO OYEPElb, CIIOKHEE pa3o0paThesl.

.343. Teneps s Oyay monaraTbcs Ha TO, YTO YUTATENb Pa300pasicsi B IPUBEACHHBIX AITOPUTMaX U
MIPEJICTaBIsIeT X paboOTy TakK K€ OTYETIMBO Kak U fA. [lomblTaeMcsi OCMBICIMTH HEKOTOpbIE BEIIH,
CBSI3aHHBIE C THUMH aITOPUTMAMH.

.344. TlepBslii anroput™, AIropuT™M PaBHOMOIIHOCTH, MOXKET M3 JaHHBIX €My JBYX MHOXKECTB
(KOHKpETHBIX MHOXXECTB, BCE€ 3JIEMEHTHl KOTOPHIX B TOYHOCTH HW3BECTHBI, TaKMX KaK MHO)KECTBa
«PoroBe» u «KanTeITHHBD) NPUBEACHHBIE B Ha4ajle 3TOTO MOBECTBOBaHMA {.282}) MOCTPOUTH TPEThHE
MHOJKECTBO, Ha3blBaeMoe «l30k». DTOT alropuT™ s onucan Mpyu MOMOIIM ABEHAIATH JIEMEHTapHBIX
omnepauuii ¢ MHOXkecTBaMH. Ho 51 Mor u cka3ate Bam: «M30Kk — 3T0 HOAMHOKECTBO 0a3bl, conepxaliee
BCE T€ DJIEMEHTHI 0a3bl, KOTOPHIE PABHOMOIIHBI 3TANIOHY». Ecim HM3BeCTHO, 4TO Takoe «0aza» u
«3Tanon», To Bl HaBepHsIKa MpU3HAIK OBl TAKOE ONpeaesIeHHE JOBOJILHO TOUHBIM M IPUEMIIEMBIM JIaKe
JUTSL MAaTEMATHKH.

.345. Ho momy4aercsi, 4TO ONpeAeseHre 3TO SKBUBAJIEHTHO OIMMCAHUIO HEKOTOPOTO aJIrOpUTMa.
Hame cnoBecHoe ompeneneHue M BOT TO ONKCaHME Ha ODYKIMIOJIE Al DyKIuaoca IO CyTH Jiena

27 Cucrema mporpamMM DyKiIuaoc (TOYHee: ONUCAHHAS 3/1€Ch €€ 4acTh) ObLIa MONTHOCTBIO CIPOEKTUPOBAHA U
YacTHYHO peanu3oBaHa Ha MamuHax EC OBM. Boobiie Dykinuaoc mpemrycMaTpuBaics HAMHOTO IIUpe, YeM 37eCh
OIMCAaHO; MJIAHUPOBAIOCH BKIIOYUTH B HETO MOJEIUPOBaHHE BCE Oosiee aOCTPAKTHBIX BEIleH. AHAJOIMYHO U IS
s13bIKa DYKIIMJIOI TIPEelyCMaTPHUBAIOCh HECKOJIbKO ypoBHEH. ONUCaHHbII 3/1eCh HU3ILUI YPOBEHb MOX0XK Ha S3bIKH
Accembniepa. Ha AccemOiiepax, MOXeT OBbITh, TpyJHEE MPOTPaMMHUpPOBATh, HO 3aTO SICHEE, YTO, COOCTBEHHO,
MPOUCXOIUT B MallIUHE. A IMEHHO 3TO MOKa3aTh U OBLJIO MOCH LEJIBIO.
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COBEpPIIAIOT OJHY U Ty ke «paboTy». Temnepb HOBOJIBHO €CTECTBEHHO MOSBIISIETCS BOMPOC: «a KOTOPBIH
croco06 Jydme?».

.346. IIpo cnoBecHOE omMHCaHWE MOYKHO CKa3aTh, YTO OHO «HCIIONB3YET IMOHITHE PaBHOMOII-
HOCTH» M YTO 3TO TOHATHE JOJDKHO OBITH caMO MpEABApUTEIBHO OmNpeaeicHo. Tornaa s moscHio Baw,
YTO «PAaBHOMOILHBIMH» HAa3bIBAIOTCSI TaKHE MHOXKECTBA, MEXAY O3JIEMEHTaMH KOTOPBIX «MOXKHO
YCTAHOBUTHh B3aMMHO OJHO3HAYHOE COOTBETCTBHE». lemepb 3aech «HauOoiee (QyHIaMEHTAIbHBIM
CTaJl0 «IIOHATHUE) «yCTAHOBJICHUS B3aUMHO OJJHO3HAYHOT'O COOTBETCTBUs». B 00IIeM: kak HE KPyTHUCH, a
YTO-TO HAJI0 IPUHUMATH 332 U3BECTHOE.

.347. Temnepp B3TJISTHEM HAa 3TH K€ MPOOJIEMBI B CIydae OMFCAHWS ITOPUTMa Ha ODYKIHIOJE.
Hcnonp3yeTcs Jn 3[eCh «IOHIATHE PaBHOMOIIHOCTH»? VCHonb3yeTcs JIM 3[€Ch «IIOHATHE B3aUMHO
OJTHO3HAYHOT'O COOTBETCTBUsI»? B 001memM-To 1a, B TOM CMBICIE, UTO B KOHIIE KOHIIOB B pe3yJibTaTe BCeX
MaHMITYJSIIUH  YCTaHABIMBAETCS, PAaBHOMOIIHBI JIM MHOXECTBa WiIM HeT. U nemaercs 310 myTem
COIIOCTABJICHUSI OYEPEIHBIX JIEMEHTOB B JBYX MHOXKECTBAaX, TO €CTh IyTEM «yCTAHOBJIECHHUS B3aUMHO
OJIHO3HAYHOTO COOTBETCTBUS.

.348. Ho ecmu Obl KTO-HHUOYIb CKa3al MHeE, YTO IPH ONpeAesicHHH MHoxecTBa «M30Kk» s
«OTHPAIOCh Ha MOHATHE PABHOMOIIHOCTH U B3aUMHO OJHO3HAYHOI'O COOTBETCTBHSY, TO 51 KAaTETOPH-
YeCKH OTBEPT OBl 3TO W CKa3ad Obl, YTO DYKIMAOCY Oe3pa3lniHbl Balll PaBHOMOIIHOCTA U B3aUMHO
OJIHO3HAYHBIE COOTBETCTBHS, YTO 3Ta MAIIMHA 3HAET TOJIBKO OJHO: KakK BBIIOJHUTH JBEHAJIATh
3JIEMEHTApHBIX OmNepanuid ¢ TaOJUIaMH, KOAWPYIOIIMMH OOBEKTHl BHELIHETO MHpa, W 4TO 3TH 12
3JIEMEHTApHBIX ONEPaLUil M €CTb TO EAMHCTBEHHOE, YTO 51 MCIOJb3YI0 NPH ONpPElNeICHHH IOHITUS
«M30K».

.349. 1 stu 12 sneMeHTapHBIX ONepaIiil JIWIICHbl BCSIKOW a0CTPaKTHOCTH, OTBICUYEHHOCTH, 3TO
COBEPILEHHO 3€MHBIE, MOXHO Ja)K€ CKa3aTh «MaTepUaJIbHBIE) BEILIM, OHU CTOJb )K€ MPO3aWYHBI, KaK
koMmaH1pl OBM. Sl Mory omucaTh BCE, YTO MPH BBIOJHEHUH UX IMPOUCXOIUT B DYKIUI0CE U B MalINHE,
Ha KOTOPOH OH peajn30BaH, OMUCATH C 000 TOYHOCTHIO BIUIOTH JI0 YPOBHSI KBAHTOBOM MEXaHUKH.

.350. IlosToMy (HO HE TOJIBKO MOATOMY) S CUHTAIO OompeseneHue moHATHs «30Kk», maHHOe TpH
MTOMOIIIM OTIepaTOpOB DYKIHI0J1a, 00JIee TOYHBIM, YEM CJIOBECHOE OTpeeiiEHHeE.

.351. KoneuHo, u 371eCh 4TO-TO MPUXOAUTCS MPUHUMATH 32 JaHHOE (a UMEHHO: 12 3JieMeHTapHBIX
onepauuii). Ho, mo-moemy, Takas oTnpaBHas To4ka 001agaeT HECPAaBHEHHO OOJBIICH OTYETIMBOCTHIO,
YeM, CKa)KeM, «IIOHATHE B3aUMHO OJHO3HAYHOTO COOTBETCTBUS.

.352. Kpome Toro, kak Bel yBuauTe B Oymyniem, HCHOJNB3Yys TOJBKO OTH 12 3IeMEHTapHBIX
onepauuii, s Oynly OOUH 3a APYIMM ONPEACIATH LENbIA pSAA TaKUX HOHSATHH, KOTOpble OOBIYHO HE
OTIPENIEJIAIOTCS, a HPUHUMAIOTCS «UHTYUTUBHO SICHBIMH» WM «OCHOBHBIMHY», «HE TPeOYIOLUIMMU
OTIpeACTICHUSD.

.353. MOXHO CYHTaTh, 4TO S YK€ TOJHKO YTO MPHU MX MOMOIIHM OMPEAEIU TaKHe MOHATUS KaK
CaMM «PaBHOMOIIHOCTB)» U «B3aMMHO OJTHO3HAYHOE COOTBETCTBHE». B manpHeieM Mbl yBUIUM, KaK U3
MO3aMKH, COCTABICHHOHN IPH TOMOIIM KUPIUYMKOB 12 KOMaHI, BBIIEJISIOTCS U YXOIAT B )KU3Hb TaKHe
byHaaMeHTa bHbIE TIOHSATHS, KaK 4YHClIa BCeX BHUJOB, alreOpanvecKue Olepalud, JIOTHYecKHe
orepauuy, 00beIMHEHUE, IIepeceueHe MHOXECTB U T.1. Bcé 310 B MuT mepectaet ObITh PyHAaMEHTOM,
eci 3a pyHIaMeHT NpUHATH 12 KOMaH]l MaTepUaIbHOTO, pEabHOT0, (PU3NYECKOT0, JIUIIEHHOTO BCSIKON
abCTPaKTHOCTH, TIPOIIECCOPa MHOXKECTB.

8. O emopom anzopumme
1980.09

.354. Tenepp mepelzieM K OCMBICIMBAHMIO BTOporo airoputma. OH (IpH HOMOLIM TEPBOTO)
CTPOUT MHOKECTBO, HA3bIBAEMOE «KBAHTOJIMHA», a KaKIBIA AJIEMEHT KBAHTOJIMHBI, 3TO H30KBAHTA,
MHO>KECTBO PaBHOMOIITHBIX MHOXKECTB U3 0a30KBaHTHL. OTSATh, KOHEYHO, ST MOT OBI BCE 3TO ommcath (1
OTIpECTUTh TIOHATHE W30KBAaHT) M Ha CIIOBaX, HO, KaK S CUUTAI0, 3TO OBUIO OBl MEHEe TOYHBIM
ompezeNieHNeM, YeM JaHHOE MHOIO Ha DYKITHI0JE.

.355. IlepBas m30kBaHTa (JIydiIe CKaKeM: HyJIEBas) COICPKUT BCE IIYCThIE MHOXECTBA W3
0a30KBaHTHI, CIEIyOmas — BCe MHOXKECTBA, COCTOSIINE U3 OJHOTO DJIEMEHTA, elle CIEAYIoIas — BCe
MHOJKECTBA, COCTOAIINE U3 JBYX JIEMEHTOB U T.JA. (B DYKIHIOCE, B OTIMYHE OT MAaTEMAaTUKH, MOXET
OBITH CKOJIBKO YTOJHO ITyCTHIX MHOXECTB). CKOIBKO JIEMEHTOB OYIET COAEpKaTh KaKIas M30KBaHTA,
3TO, KOHEYHO, ITOJIHOCTHIO 3aBUCHT OT TOTO, KaKyr0 0a30KBaHTy BBl najuTe alroputMy Ha BXOJ IIPH €r0
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peanmzanuu. MI30KBaHTHI MOT'YT OBITh H ITyCTHIMH, €CJTH B 0230KBaHTE HET MHOYKECTB COOTBETCTBYIOIIICH
MOIITHOCTH.

.356. TouyHO TakK *xe 00IIee YICIO MOCTPOSHHBIX DYKIHUAOCOM H30KBAHT OyJIET 3aBUCETH OT TOTO,
KaKOBO OBLIO CaMO€ MOII[HOE MHOXKECTBO B 0Oa3okBaHnTe. KOHEUHO, 3THM MHOKECTBA M3 0a30KBAHTHI
HUKOTJa HE OyInyT OeCKOHEYHBIMH (BeIb BBI JOKHBI yKazaTh DYKIHI0CY OTAECITHHO KaXABIH OOBEKT,
NPUHAJISKANIUA MHOXKECTBY, & OH JIOJDKCH JIISl KaXKJIOTO TAKOTO 00BEKTa IOCTPOUTH CBOKO TaOIHIy —
HOMHMHAINMIO. M KBaHTONMHA HU MPU KAKOW peaNn3allid, BHITIOJHCHUU 3TOT0 aJIrOPUTMa, HE Oyaer
OECKOHEUHOM.

.357. Ho Bce 3TH OrpaHuYeHUs MHOKECTB B 0a30KBAaHTE HUKAK HE CBA3aHBI C CAMUM aJITOPHUTMOM.
OH-TO Kak pa3 U MOr Obl F€HEPUPOBATh BCE HOBBIC M HOBBIC HM30KBAHTHI, JaWTE TOJBKO COOTBETCT-
BYIOIIYIO 0a30kBaHTy. OrpaHndeHsl Bel, Bamnm Bo3MOKHOCTH, a HE aJITOPUTM.

.358. U TyT MBI IPUXOAUM K MBICITH O OECKOHEUYHOM psifie M30KBAHT, KOTOPBIE MOT OBI IIOCTPOUTH
HaIll aJITOPUTM, «eCli OBI J1a KaObD», — 0 0ECKOHEYHOM psific aOCTPAKTHBIX MHOKECTB, MIOTCHITHATBHBIX
HpOI[yKTOB Haero aJIFOpI/ITMa. ECTCCTBGHHO, YTO 3TH NOTCHUIHUAJIBHBIC HpOI[yKTI)I HpI/IBCI[eHHOI‘O
aJIrOpuUTMa, KOTOPBIE TOT MOT OBbI CO3/1aTh «ECIIH OBL...», HUTJIC PeajbHO He cyinecTByoT. Ho Beas 3T0 He
3HAYMT, YTO MBI HE HMEEM TIpaBa 0 HUX JyMaTh U paccykaaTh. Hao TONBKO SICHO CO3HABAThH YTO €CTh
YTO, — YTO CYIIECTBYET peanbHO (B MPOCTPAHCTBE W BPEMEHH) MU UYTO JHIIb MNOTEHIHATbHBIE
BO3MOXKHOCTH, HEOCYIIECTBICHHBIH MPOEKT. PaccMarpuBas 0ECKOHEUHOE MHOMKECTBO M30KBAHT, THX
MOTCHIMANBHBIX MPOJYKTOB HAINEr0 aarOpuTMa, MBI [0 CYTH Jelia paccCMaTphBacM, H3y4aeM caM
ANTOPUTM, SAMHCTBCHHOE, YTO 3/I€Ch CYIIECTBYET pealibHO. Belb TONBKO OT anroputMa 3aBHCHUT TO,
KaKuMH CBOﬁCTBaMH 6yIIyT OGHa[IaTI) €ro INOTCHUUAJIbHBIC HpOZIyKTI)I.

9. O mpemuvem anzopumme
1980.09

.359. Bce M30KBaHTBI MOYKHO MEPEHYMEPOBATh U 0003HAUYUTH TEMH K€ 3HAUYKAMH, KOTOPHIMH MBI
0003Ha4aeM HOJb W HaTypallbHble uuciia. Torna MOXXHO TOBOpUThH 00 M30kBaHTe «0», H30KBaHTE «1»,
M30KBaHTE «2» U T.1.

.360. Teneps ocMBICTHM TpeTHil anropuT™M. EMy Ha BXOJ MOJAIOTCS IBE M30KBAHTHI (IYCTh, K
npuMepy, 370 OyayT M30KBaHTa «3» W M30KBaHTa «4»). OH XK€ CTPOMT HOBYIO M30KBaHTYy. Moxkere
yOeanuThCs, YTO 3Ta U30KBaHTa OYJIeT coJiepKaTh aOCOIFOTHO TE K€ DIIEMEHTBI, YTO U U30KBaHTa «7», TO
ecTb OyZeT eil skBuBaieHTHA. TakuM 00pa3oM 3TOT aJITOPUTM COTIOCTABIISET JIFOOBIM JIByM JaHHBIM €MY
Ha BXOJ N30KBaHTaM TPETHIO H30KBAHTY.

.361. S mor ObI (1, HAIEIOCh, YUTATENb TOXKE MOT Obl) HAMKCATH €IlIe TPH alTOpUTMa (Ha30BEM HX
— COBEPIICHHO NPOU3BOJIEHO, KOHEYHO — AITOPUTMAMU «yMHOKEHHS», «BBIUUTAHUS) U «ICICHUS),
KOTOpbIE CTaBWIM Obl ABYM M30KBAaHTaM B COOTBETCTBHE TPEThIO KaKUM-HUOYAb MHBIM CIOCOOOM, YeM
910 aenaer AnroputMm CIlIOKeHHS, HapUMep, TEM crocoOOM, O KOTOPOM YHUTATENlb YK€ HaBEepHSKa
noxymai. Ecnu s 31ech He MpHBEN OMHMCAaHWSA Ha DYKIHAONE 3THX €Ie TPEX alrOPUTMOB, TO TOJNBKO
MOTOMY, YTO B 3TOM HET HUKAKOi HEOOXOANMOCTH, U 51 HE XOTeJ HABOAHATH CTPAHUIIBI JAHHOW PabOTHI
omepaTopamMu JYyKJIHJ0J7Ia, OTIYTHMBas uduTaTeNedl (Mo3Ke s OMHINY 3TH aJTOPUTMBI Ha OYKIHAOJNE,
3aBepIIas OnpeesieHue CUCTEMBI TPAAUIIMOHHBIX HATYPAJTbHBIX YHCEN).

.362. Urak: mecTp anropuTMOB, TP ONHUCAHHBIX M TPU HE OMNMCAHHBIX. Temepp Mbl MOXKEM
MIOTOBOPUTH O LIEJION CUCTEME MX MOTEHIMAIBHBIX POTYKTOB.

.363. 51 X049y HAaIOMHUTH YNUTATEIIO, YTO B Pa3roBope 00 DYKIHI0CE A BILIOTH IO STOW CTPAHHUIIBI
HE BBICKa3bIBaJl a0CONIIOTHO HUKAKUX MPENNOIKEHUH O MPUPOJEC MaTeMaTH4ecKuX 00bEKTOB; BCE 3TO,
0 YeM MBI TOBOPHJIM, HE UMEJIO Ha CaMOM Jiejie a0COIIOTHO HUKAKOro OTHOLICHHUS! K MaTeMaTHKe, 1 Bam
pacckasblBajl O CBOEW MalllWHE, KOTOPYIO S TMOCTPOMJI YTOOBI WTPaThCSl C HEH «II0 OMpPEIeTIeHHBIM
MIpaBHUIaM», — ¥ TOJIBKO. S| BeJ yMTaTeNs M0 HHAYKTUBHOMY ITyTH.

.364. Ho BOT Kakas mojy4aercsi HHTepeCHas IITYyKa: CUCTeMa MOTCHUIUAIbHBIX POJYKTOB MOHUX
IIECTH AJITOPUTMOB a0COIIOTHO M30MOp(HA CUCTEMe HaTypallbHBIX ducell. M3oMopdHa B TOM cMBICIE,
49TO Kakoe Obl BBl HM B3sTM CBOWMCTBO HATYpalbHBIX YHCEN (C HyJeM) W Oolepanuii Haa HUMH, 1 Bam
MOKa)Xy COOTBETCTBYIOILEE CBOICTBO MOTEHNIMAIBHBIX MPOAYKTOB MOMX ILIECTH alropurMmoB. Kakoe
3a0aBHOE COBIAJCHNE, HE MPaBa JTU?

.365. CaMu M30KBaHTHI, 3TU NOTCHIUAIBHBIE IPOAYKTHI, IOCTPOECHHBIE IIPU ITOMOIIY AJIrOpUTMa
PaBHOMOIITHOCTH, BBICTPOMIUCH B OECKOHEUHBIH CTPOTO YHOPSIOYCHHBIH Psill, U Kakgas M30KBaHTA
COOTBETCTBYET KAKOMY-HUOYIb YHCITY.
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.366. AnroputMm CHOXEHHUSI COMOCTaBIAECT HU30KBaHTaM «3» U «4» H30KBaHTy «7», HO BeIb
3+4=7. Ecmm Bp1 ckaxere, uro ate=eta, To s Bam oTBedy, 4ro BBl MOXeTe MOMEHATH MecCTaMu
MaTepuabl TPETHETO ATOPUTMA, a TIPOAYKT €ro OT 3TOro He u3MeHuTcs. U Tak mganee: kakoe Ob1 Ber HI
Ha3BaJlM CBOMCTBO CHUCTEMBI HATypaJIbHBIX YHUCelN, s Bam mokaxy, 4TO aHAJIOTUYHBIMHU CBOWCTBaMU
007a/1a10T ¥ TOTeHIUAIBHBIE MPOIYKTHI MOUX TPOTPAMM TSI DYKIIHI0CA.

.367. U TyT, yero He ObIBaeT, y KOTO-HUOYIh U3 HanOoJee AeP3KUX YUTATEIeH MOKET MOSIBUTHCS
MBICITB: «A TIPOCTO JIK 3TO COBMAACHUE?Y.

.368. Uto Takoe Jyknmmoc? DTO cucTema, 3allOMHHAIOIAs MHMOPMALUIO O CYIIECTBOBAHUU
BHEIIHUX OOBEKTOB, O CBA3SIX MEXKIY 3TUMH OOBEKTaMH, M MaHUITYyJTUPYIOIIast 3Toi nHpopMarueit. A
BIPYT MO3T — 3TO TOXeE CHCTeMa, 3aIIOMHUHAIONIasi MHPOPMAIIHIO O CYIECTBOBAHUN BHEITHUX OOBEKTOB,
0 X CBS3SIX, 1 MAaHUITYJIMPYIOIIas 3Toi nHpopmanueii? Bapyr cuctemMa HaTypaibHBIX YUCET U CHCTEMa
MOTEHIIUAIBHBIX TPOAYKTOB MOHMX IIECTH alTOPHUTMOB — OOBEKTHl OJWHAKOBOW TPHUPOABI, U UX
n3oMophu3M BOBCE HE CIYYaHOCTH? BIpyr HaTypaspHBIE YHCIa — TaK)K€ CHCTEMa IMOTCHIINAIbHBIX
MPOJYKTOB KAKMX-TO MO3T'OBBIX IIpOrpamm?

.369. O HET, KOHEYHO, 3TO KOIIYHCTBO, epech! Takoil BBIBOJ HU B KOEM CiIydae Hellb3s CIeNaTh U3
OJTHOTO COOTBETCTBUS MEXIy 00BEKTaMU COBEPIICHHO Pa3HOW MPHUPOJIBL: BEb YHCIA — ATO YHACIA, & ITH
aJTOPUTMBI — 3TO COBCEM Jpyroe!

.370. Jlornyecku Oe3ynpeuHbi BBIBOJ, O TOM, YTO CHCTEMa HATYPaJbHBIX YHCEN JOJIKHA
SBIIATBCS CHCTEMOM TOTEHIUATBHBIX MPOAYKTOB KaKHX-TO alTOPUTMOB MO3Ta, KOHEYHO, CHeNaTh
Henp3s. 3/1ecCh Hall WHIYKTHBHBIA IyTh OOpbIBaeTcs. Jlamblie BO3MOXKEH TONBKO CKadoK Ha
JICAYKTUBHBINA ITyTh: MOXHO MPOBO3IJIACUTH MOCTYJIAT O TOM, YTO YHUCJIA — MOTEHI[MAIBHBIC MPOAYKTHI
ITOPUTMOB MO3Ta, a IIOTOM IT0Ka3aTh, YTO 3TO HE BEJET aOCONFOTHO HU K KaKMM HPOTHBOPEUHUSIM, UTO
3TO MPEKPACHO COTIACYETCS C M3BECTHBIMH (aKTaMH, W YTO 3TO JaXKE MO3BOJSAET MPOJUTH CBET HA
MHOTHE HESICHBIC JIO CUX MOP BOIPOCHI.

.371. IMeHHO TaK s ¥ MOCTYIAa. YMHBIX JIIOCH 3TO OJDKHO 3aCTaBUTh OTHOCUTHCS CEPHE3HO K
TaKoM cCHCTEME MOCTYJIATOB.

10. Ilepcnekmuevl 0000uieHuA
1980.09

.372. Ecay MBI COBEPIIMIM MPBIKOK HA JeTYKTUBHBIA MyTh U MPUHSUIIM 3a MOCTYJAT MOJIOKEHUE O
TOM, 4TO 4YMcia (M BOOOIIE BCe aOCTPaKTHbIE MAaTEMATHUECKHE OOBEKTHI) — 3TO MOTCHIUATLHBIC
MPOAYKTHI (MM MaTepuanbl) KaKMX-TO BHYTPUMO3TOBBIX aJITOPUTMOB MAaHMITYJIHPOBAaHUSA C
MHOXECTBaMU (C KOHCYHBIMU W KOHKPETHBIMHU MHOKECTBaMH, pa3yMeeTC$1), TO ITIOABJIIACTCA
€CTECTBEHHBIM BOMPOC: IO KAKOW CTEMICHW Mbl MOXKEM, UMEsI Ha CaMOM JIeJie B BUJY aJTOPUTMBI MO3ra,
pa3dupaThCs B MPOrpaMMax UTPYIISYHON MAITUHBI «DYKIUIOCH?

.373. ScHoe neno, 4To MO3T — He coBceM Jyknuaoc. Jla u cam Dykiuaoc s MOr OBl c/ienaTth B
ThICSIYAX Pa3IMYHBIX BAapHAHTOB. SI HHMKOI/a HE YTBEpXKAal, HE YTBEPKIAld M HE COOHParCh
YTBEP)KIaTh, YTO MUMEETCS TOJHOE COOTBETCTBUE MEXIY MO3TOM M DYKIHAOCOM, MEXKAYy OHOJIOTH-
YECKHMH QJITOPUTMAaMH MO3Ta ¥ MOMMH TIporpaMMmaMu Ha Dykiaugoie. Ceildac y HaC HET BO3MOXKHOCTH
U3y4arh MOJJIMHHYIO «CHCTEMY KOMaH]» M «OIepallMOHHYI0 cucTeMy» Mo3ra. Tak st Bac crpammmsaro:
«Urto ITydInie B 3TUX YCIOBHSIX: CHICTh CII0KA PYKH WM U3y4aTh XOTs OBl IPOTpaMMbl DyKIH0ca?».

374. HNa, Dyknupoc He MO3r. DYKIHMIOC MOJEib. YTMpOIIEeHHas, Kak Bce moaenu. Ho ecnu
CHUCTEMBl TIPOJYKTOB MpPOrpaMM OYKIHI0Ca OOHAPYKUBAIOT TaKyl MOTPSCAIONIYI0 aHAIOTHIO C
MaTEeMaTHYECKUMH CHUCTEMAMH, TO, MOXET OBITh, DYKIUAOC HE TaKas yXK U IJI0Xasi MOJIEIh?

.375. Dyknupoc 3anmoMuHaeT WHAOOPMAIUIO O CYIIECTBOBAHWW BHEIIHUX OOBEKTOB M O CBS3SX
MCXKIOY HHUMHU. HO, MOXKET GBITI), MO3TI' TOXKE 3allIOMHHACT I/IH(i)OpMa]_H/IIO 0 CYIIECCTBOBAHHMU BHCIIHUX
00BEKTOB U 0 CBs3sX Mex 1y HUMHU? [IycTh OH 3allOMHHAET JIPYTHMU CPEJCTBAMH, HO, MOXKET OBITh, OH
3anomuHaet ee? W ananorust Mexy DyKINA0OCOM U MO3TOM COCTOMT UMEHHO B 3TOM?

.376. Uto Takoe 12 aneMeHTapHBIX omeparuii Jyknumoca? ITo cpeacTBa, TO3BOJISIONINE:

377, a) yCTaHaBJIMBATh M Pa3pyIIaTh CBI3W MEXKIY 00beKTaMH (ITOMECTHUTh BO MHOXECTBO U
yaanuTh u3 Hero) (oneparopsl «MO» 1 «OM»);
.378. 0) co3maBaTh M YHHUTOXaTh 00BEeKTHl (omeparop «CE» m BHyTpeHHAs oOpaboTka

BBI30Ba AJTOPUTMA);
379. B) MPOBEPATH HaJIMUMe 00beKTa 1 Hanmuuue cBazert (oneparopsl «TEX» u «TECy);
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.380. r) IPUHUMATH Pa3HYHbIE NCHCTBUS B 3aBHCUMOCTH OT PE3YJIBTATOB 3TUX MPOBEPOK
(omeparops! epexonoB «BE» 1 «BO»);

.381. 1) TIEPEXOIUTH OT OJHUX OOBEKTOB K JPYTUM (OTEpallii C HHACKCAMH);

.382. €) KOMOWHHPOBATH OTHENbHBIC ANTOPUTMEI (omepaTop «EX»).

.383. Tak, MOkeT OBITh, MO3T TOXKE€ OO0JIalaeT TaKUMHU cpeAcTBamMu? He TakmMm B TOYHOCTH
orepaTopamH, pazymeercs, a BoooOmie Takumu cpenctamu? U 8 9TOM ero anamorus ¢ DyKiaumocom?
U sT0it aHanmoruu B paboTe yKe JOCTaTOYHO, YTOOBI CYIIECTBOBANA IITyOOKasi aHAJOTHs B MPOAYKIHN?
U toraa nzyuenne nporpamm DYKIHAA0CA HE TaKOE YK OECCMBICICHHOE 3aHsITHE?

.384. Eciu BCTYNHUTh Ha ACAYKTUBHBIN IIyTh M NPHUHATH IOCTYJIAT O TOM, YTO MAaTEMAaTU4YECKUE
CTPYKTYPBI — 3TO CHCTEMbI IOTCHIUAIBHBIX IPOJYKTOB KaKUX-TO QJITOPUTMOB, TO MOSIBIISIETCS BO3MOXK-
HOCTb CYHUTaTh, 4YTO ANTroput™M M30KBaHT, OMHCAHHBI BBIIE — 3TO OMNpPEAEJICHHE MHOXKECTBa
HaTypaJIbHBIX YHCEN, @ TPETUI alrOPUTM — 3TO ONPEEIECHUE ONepaluy caokeHus. Takum o0pazom, 3Tu
HOHATHS NEPECTAOT OBITh MEPBUYHBIMH, & ONPEACIIAIOTCS MPU IOMOIIN BCE TeX e 12 3rIeMeHTapHbIX
orepauuii B IpUHIKIIE TOYHO TaK K€, KaK MPH MOMOIIM MEPBOTO aTOPUTMA MBI OTIPEIEISIIN TTOHATHE
«M30K».

.385. Ho Temepp AOBONBHO JETKO MOHATH, YTO OyAeT JOCTATOYHO HECKOIBKO HW3MEHUTH
OTIPEICIISIONINN alNTOPUTM (@ 3TO TakK K€ MPOCTO, KaK U3MEHUTH mporpaMmy IBM), 4ToOBl MBI UMENH
JIENI0 YK€ ¢ HECKOJIBKO IPYTMMH MOTEHIMAIbHBIMUA NPOAYKTaMH. TakuM 00pa3oM MOKHO OTPEAeITUTh
CHCTEMBI, C OIHOW CTOPOHBI ITOXOXKHE HA PaHEe W3BECTHBIE, 4, C APYIOM CTOPOHBI, OTIMYAIOLINECS OT
HUX.

.386. Jla u BOOOIIEC TPaJAMIIMOHHBIE MAaTEMaTHYECKHE CUCTEMBI MEPECTAIOT OBITh YEM-TO O0BEK-
TUBHBIM, Y€M-TO a0COIIOTHBIM, YEM-TO OOJNbILIE, HEXKENNU OJAHUM, B OOIEM-TO B 3HAUUTEIHLHON CTEIICHH
CIIy4ailHbIM, BApUAHTOM ONpPENEIAIOLUINX aIrOPUTMOB.

.387. B yacTHOCTH, HalIpUMep, FreOMETpHs DBKINAA — OAMH BapUAHT MOTEHIUAIBHBIX TPOJTYKTOB
OTIPEICNISIONINX AITOPUTMOB, HEIBKIIMIOBBl TEOMETPHH — JIPYTUE BapUAHTHI. AHAIOTUYHAS CHUTYalHs
HaOromaeTcs B CHCTEMax 4YHCEN: TPAAWLUOHHAS CHCTEMa YHMCell, CO3JaBILAsCSl HCTOPUYECKH U
3aBepmenHas Kapnom [ayccom — 3To nuimb cucreMa MOTEHIMAIBHBIX MPOJYKTOB OJHOTO BapHaHTa
ompeaesstomux anroputMoB. B meautaumn YMCJIA {.1742}, {1885} s npuBen apyroii BapuaHT
OTIPENICJIAIONINX AITOPUTMOB (TO €CTh, ONpENeNI APYIYl0 CHCTEMY YHCEl, Ha MOW B3risa Oonee
CTPOMHYIO, YeM TPaIULHOHHAS).

.388. Ho Bce 3TH nepcneKTUBBI OTKPBIBAIOTCS JIMIIB TOMY, KTO MIE€pelleN Ha JeIyKTUBHBIA MyTh U
NPUHSUI ITOCTYJAaT O IPOrpaMMHUCTCKOM MPUPOJE MaTeMaTUKu. J{JIst TOro, KTO ocTalcsi Ha HHAYKTUBHOM
MYTH, Pe4b MOXET MATH TOJIBKO O CTPAaHHBIX NMEPEIUICTEHHUSAX NOTEHLUUAIBHBIX MPOIYKTOB MPOTrpaMMm
JUTSL MAIIUHBI DYKITHJI0C B 00 YAUBUTEIBHBIX aHAJIOTHAX MEXIy TUMH ITPOrpaMMaMH U MaTeMaTHKOM.

11. Umo oenaem mamemamurk ?

1981.01.14
(aepes 4 mecsa)

.389. (nmanor ¢ Aprypom 1981.01.14)

.390. S1: Bot, TakoBBl Te€ TJaBbl, B KOTOPHIX $I TBITAICA OYEHb IOIYJISPHO H3IOKHUTH
CYIITHOCTB BCETO, O YeM TOBOpPHUTCS B cOopHUKE «O MPUPOJE YHCEN»; TII1aBbl, KOTOPBIMHU sI HAMEpeBaiCs
HayaTh CIEeIyIOINi COOPHUK M KOTOpBIE Teeph IO TBOCH «BUHE» {.279} BKIIOYMI B HalIM C TOOOH
PasroBOPEI, oTiepekast MU TOAPOOHOE U3IT0KEHUE BCETO 3TOTO B AATBHEHIINX MEAUTALIUAX.

.391. APTYP: He Gecriokoiicsi. UenmoBeuecTBO T€OS TPOCTHUT.

.392. A: Bepuemcs k mpupoge umcen. bynmyr mm y TeOs BOHPOCHI OTHOCHTENBHO
HYMEPUKH unu npeaslaymyx rias?

.393. APTYP: Jla. Teneps 51 (Hy, Tak: Ooyiee MEHee) MPEACTABIIAI0, YTO TAaKOE IMPOIECCOp

MHOXXECTB. 3HAQUUT Thl CUYHUTACIIb, YTO B MO3Te MaTeMaTHKa, KOTJa OH 3aHUMAaeTCs CBOEH HAyKOH,
MPOUCXOJUT HEUYTO IMOXO0XKEE Ha TO, YTO MHPOUCXOAUT B DYKIUAOCE, KOTAA TOT BBHIINOJHSAET TaKHe
ANTOPUTMBI KaK T€, 0 KOTOPBIX THI TYT THCA?

394, S: Her.
.395. APTYP: Kak — ner? Torma s onsTe HUYEro He NoHUMaro!
.396. S1: 51 yTBeprKAar0, 4TO MaTeMaTHK paciojiaraet moao0HbIMH aaroputMaMu. To ecTh, OH

MOXET cnenarp mogoOHbIC MAaHUIYIISAIIAHN, €CH 3aX049eT. OH MOXET, HAlPUMEP, B3SITh U COMTOCTABUTH
3JIEMEHTHI JIBYX MHOXECTB (HY, CKa)XE€M, MHOXKECTB SI0JIOK B JIBYX TapeiKax), IO0YEPeTHO KacascCh UX
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nanpamMu 00erx pyK MO aJropuTMy, SKBHBaJeHTHOMY Anroputmy PaBHOMomHOcTH. (Beap ecnu on
3TO CHIEeJaTh MOXET, TO OH PacrojiaraeT COOTBETCTBYIOIIUM ajdroputMom). Ho B meiicTBUTENEHOCTH OH
3TO nenaet peako. OCHOBHOE €ro 3aHATHE COCTOUT B TOM, YTO OH ATOT alropuTM u3ydaeT. OH uzydaer
AITOPHUTM, KOTOPBIM pacrojiaraet, KOTOPHIM MOT Obl TIOJIB30BaThCS, €CIIM OBl 3aX0TeN, HO KOTOPBIM Ha
camMoM Jene moip3yercs peako. OH Bcé pasmpmurier: «HYTo Obl OBUTO, ecmu OBl ATOT aITOPUTM
3amycTuTh Tak? A ecnu 3Tak? Yto ObI momydminocsk?». OH pa3MBIIIISET HaJ TEM, YTO OBl IOMYYHIIOCH, U
NIPY 3TOM BCE IyMAaeT, 4To MpeAMET €ro pa3MBILIICHHI HepeaJeH, BOoOpaxaeM, PUAYMaH UM CAMHUM.

.397. Hy, KOoHEe4HO, BCE TO, UTO IOJYYHIIOCH OBI, €K OFL...», BCE 3TO HUT/IE HE cyliecTByeT. Ho
caM ajropuTM, HaJ KOTOPBIM OH TYT BO3WTCS, OH-TO CymIecTByeT. Uem 3Ta cHTyamus OTIMYAETCS OT
TOH, HampWMep, B KOTOPOW s, HAKIIOHUBIINCHL HaJA JIICTHHTOM CBOCH mporpamMMmbl it OBM,
PasMBILLIISIIO O TOM, 4TO OyJeT, eciu eif AaTh Ha BXo[ 3T0... Mnu 10? WMinu ot Toli cuTyauuu, B KOTOpOi
MEXaHHK ITyMaeT O TOM, 4TO OyAeT, eciu B MOTOp OpbI3HET rpsa3p? SI He BWXKY 37eCh HHUKAKOW
MPUHLIUTTHAIBHON pa3HuUIpl. OJHAKO HU MPOTPAMMUCT, HU MEXaHHUK HE TOBOPST, YTO OHU 3aHUMAIOTCS
TUIO/IaMH CBOETO BOOOPaKEHHUSI U UTO MX CHEIHATBHOCTh U3ydaeT cama ceOsi M YTO 3TO TOJIBKO UTpa 1o
OTIpeJIeICHHBIM MpaBUIaM. A MaTeMaTHKa XJeOOM He KOPMH, Jaid TOIBKO 00 STOM IMOTOBOPHTH!

.398. B koHIIE KOHIIOB HE MMeEeT e 3HaueHus BeIOOp cioB. [lokamylicta, maBaiite u s Oymy
TOBOPHTBH, UTO 51 KaK MPOrPaMMHCT Ha CBOeM paboueM MecTe 3aHMMaloCh IJI0JjaMu CBoeill paHTa3uu, 4To
NPOrpaMMHUPOBAHUE H3ydaeT cama ce0si, YTO 3TO TOJBKO Wrpa MO OIpelcleHHbIM TNpaBuiam. B
OTHOIICHWH TPOTPAMMHPOBAHUS JTH CJIOBA CTOJNb )K€ OMpPaBIaHBl WIH HE OIpaBJaHbl, KaKk U B
OTHOIICHWH MaTeMaTUKU. TONBKO B OTHOIIEHUH MPOTPaMMHPOBAHUS OHU 3BYYaT KaK-TO MPUIYIIUBO.
B momx yurax OHHM TaK K€ MPUUIYAJIUBO 3BYy4YaT U B OTHOLIICHUN MAaTCMATUKU.

.399. APTYP: Hy BoT, OII1Th TIOIIIEN pyTraTh MaTE€MaTHKOB!
.400. A: U3BuHwM.
401. APTYP: Thl ckazan, 4yTo TBOM YTBEPKACHUS O MPUPOAE MaTEeMATHYeCKUX OOBEKTOB —

9TO TMOCTYNAaThl W YTO MPAaBUIBHOCTH 3THX IOCTYJIATOB IMPOBEPSETCS TEM, HACKOJIBKO XOPOLIO OHH
OOBSICHSAIOT pa3lIUYHbIC BEILN. ..

402. S1: 4 Takoro He rosopui. S roBopui, 4TO MOM IOCTYJIAThl, KAK BCE B MUPE MOCTYJIATHI,
NPUHUMAIOTCSI WIIM OTBEPTAIOTCS MCXOJs U3 TOTO, HACKOJBKO MOCTPOSHHAs HA HUX TEOPHs MPHUIOIHA
JUIs OOBSCHEHMS PA3IMYHBIX BEILEHl.

.403. APTYP: Pazauna Hebonblmas.

404, S: Pasamna Oombmas. Hemb3s nposeputs [TPABUJIBHOCTH TTOCTVYJIATOB.
Mosxno nposeputs [IPUTTOAHOCTD TEOPUMU. Ilo-moemy 3nechk Oomblas pa3HHLA.

405. APTYP: Ho xak Tl IpOBEPHILIL IPUTOAHOCTh CBOEH TEOpUN?

.406. SI: [IedcTBUTENBHO — IO KAaKUM KPUTEPUSM ONPEIAECIUTb, KOrJa Takas CHCTEMa
MOCTYJIATOB €Ill¢ TOJIbKO oOIieduiocodckas rumorTe3a U Korjga oHa yxe Hedto Oosbinee? Mmeercs
OYCHb LIMPOKHUH CIEKTP BO3MOXHOCTEH NPOBECTH 3Ty TIpPaHUIy: OT TOro, 4YTOObI CUHMTATh €€
000CHOBAaHHON C TMEPBBIX XK€ CJIOB, 0 TOrO, 4TOOBI TpeOOBaTh MPOMTHUCH C HEH IO CaAMUM MEJKUM
TPONMHKAM «CaJia MaTeMaTHKW», OXBATUTh €10 BCE, YTO HE CMOTIIH elle cjenath Aaxe bypOaku. PasHbie
JIFO/IM, KOHEYHO, OyIyT YCTaHABIMBATh 3TY TPAHULLY MI0-pa3HOMY.

407. 5 6yny nogHocuts Tebe (1 BOOOIIE CBOMM YHUTATENSIM) IPUMEPBI IPUMEHEHHsI 3TOH TEOpHUn
MIOCTETIEHHO, TI0 Mepe ux onucanus. KonmdecTBo Takux mpuMepoB OyJET pacTu ¢ KKABIM roJI0M, TIOKa
MHE HE HaJI0ecT dTHM 3aHUMarbcs. Korja cumraTh 3TH NMPUMEPBI JOCTATOYHO YOEIUTEILHBIMU — 3TO
Ballle Jieno, pemaite camu! [yt MeHs BC€ ICHO HE TOJNBKO yKe ceiyac, HO U )K€ MHOTO MECALIEB TOMY
Hazaj.

408. Tak 49ro, mMo-MOeMy, MPOBEpKa MPUTOTHOCTH TEOPHU — JEIO0 CYOBEKTHUBHOE, M HE MOXKET
OBITH HUKAKOTO €IMHOTO JUIA BCEX KPUTEPHUS: MOJI, «BOT TEIIEPb OHA YXKe JoKa3zaHa!».

.409. Kcraru, nouemy Obl TeOe caMOMy HE B3ATh KaKylO-HHOYAb MaTeMaTHYECKYIO TEOPHIO U HE
MOTBITATHCS TIPEACTABUTH €€ B TOM CHCTEME MOHSATHH, O KOTOpo# s TyT mumry? M Takum crocobom
JUYHO  «IPOBEPUTH €€ MNpurogHocts»?  Hamwmmm, Hampumep, JuccepTalMio Ha  TEMY
«auddepeHINAIBHOE U WHTETPAIbHOE HMCUYHMCICHUE B MOHSATHAX TEOPUKM» WJIM YTO-HUOYIb B 3TOM
pone. Wnu juis Te0st He MBICIIMMO YTO-TO MUCATh, HE 3apyUYMBIINCH rapaHTHIMH, 4TO TeOe 3a 3TO JaJyT
«HAYYHYIO» CTEIIeHb U IPHOaBKy K 3aprurare?
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4. Terpaas TORIC

TEOPUKA
Menuranust 0 CyIIHOCTH M OCHOBAHMSX TeOPUid

Kto a? Uto a?

TonbKO UL MEUTATENb,

CuHb o4elt yTpaTUBIIMI BO MIJIE,
U Te6st mr00mMII S TOJIBKO KCTaTH,
3a0/HO ¢ IPYTHMU Ha 3eMIIC.

Cepeeui Ecenun

Hanucano: 1979.05 - 1979.11 Pura

Menus TORIC (B Tperbeit Meanoteke meautanus TEOPHUKA)
COJICPKUT IIEPBYIO M OCHOBOIIOJIATAIOIYIO, IPOTPAMMHYIO paboTy
Bannuca Orie, hyHAaMEHTaIBHO ONPEENSIONIYIO €ro HOAX0M K
a0CTPaKTHBIM TEOPHSIM.

1. O meopuke

1979.08
(pasbime Ha 1 TOH, 5 MecsIeB)

410. Teopuka — STUM HEHU3BECTHBIM, MOXKalyil, UYWUTATENIO CIOBOM C XOpOIIO 3HAKOMBIM
TPEUECKUM KOpPHEM, CIIOBOM, KOTOPBIM O3arjiaBjieHa 3Ta MEIUTAITNS, S HA3bIBAIO PA3MBIIIIEHUS O TOM,
KaK HY)KHO M3JIaraTh TEOPUH, WU, €CJIA TaK MOXHO BBIPAa3UThCA, yueHue o Teopusx. Kopens «thedreo»
Ha s3bIKE TIEPBOMCTOYHMKA O3HAYaeT «HAOI0ar0». TeopruKy MOKHO MTOHUMATh KaK yU9eHHE O TOM, KaK
MIPOUCXOANUT HAOJIOACHHUE 32 MUPOM M KaK HY)XHO PacCKa3bIBaTh O CBOUX HAOJIIOJICHUSIX.

411. Korma y MeHs MOSBWJIMCH CBOM MBICAM O TOM, 4YTO Takoe HH(opmaius (HECKOJIBKO
OTJIMYHBIE OT TPAJAMIMOHHBIX)?® M, 3HAYUTENBLHO MO3KE, O TOM, YTO TAKOE YUCNA, S MOTPATHI MHOTO
BPEMEHH, TBITAsICh U3JIOKUTH WX 10 YCBOSHHBIM €Il B IIKOJIE 00pa3iaM B BUJE aKCHOM H TEOPEM, TO
€CTh C/IeNIaTh aKCHOMAaTHIeCKOEe MOCTpOeHHEe cBoMX Teopuit. O6a paza y MEHsI HUYETO HE TOTy4UIIoCh, S
Ha MHOTHE MECSIIBI 3aBs3 B PA3MBIIUICHUAX O TOM, KaKOBBI )K€ JIOJDKHBI OBITH OCHOBAaHUS 3TUX TEOPHIA,
YTO MPHUHATH 32 IOCTOBEPHOE, a YTO JOKA3bIBaTh, KAKHE aKCHOMBI U30paTh, MOUYEMY HUMEHHO TaKue, a He
npyrue? $S1 MHOTO pa3 MPUHUMAJ OYEPEIHYI0 CHCTEMY aKCHOM W depe3 HEIEelI0 OT Hee OTKa3hIBajCs,
MMOTOMY 4YTO y MEHS HE OBUIO PENIUTENIbHO HUKAKUX HECOMHEHHBIX JIOBOJOB B IOJB3Yy TOTO, YTO
aKCHOMBI JIOJDKHBI OBITh IMEHHO TAKHMH U 94TO (DOPMYJIMPOBATh UX HYKHO UMEHHO TaK, U HE HHAYe.

412, TpymHoctH, TpaBAa HE CTONb 3HAYNTEIbHBIC, BO3HUKAIM W TIPU MEHEE CTPOTHX
Pa3MBIIUICHUAX 110 APYruM BompocaM. Kak nepenaTh uuTaTel 0 aOCONMIOTHO TOYHO CBOM MbIciu? Kak
OBI 1 HU cTapaJicsi TOYHO OINPEACITUTh MOHATHS, KOTOPHIMU OIEPUPYI0, MEHS HE IMOKUAIIO OIIYIICHHE
TOrO, 4YTO BBIPAKEHHOE B CJIOBaX IIOHATHE pPAaCIUIBIBAE€TCSA, TPAaHULBI Pa3Ma3bIBAlOTCS, YETKOCTh
3aBOJIAKUBAETCSI TYMAaHOM, 9TO 3TH CJIOBA JIOMyCKAIOT Pa3HOUTEHUE, Pa3IMYHOE IIOHUMaHHE.

.413. B KOHIIe KOHIIOB S ITOHSI, YTO CBOWX IIeJIei HE IOCTUTHY, €CIIH TIEPE] Pa3MBITTUICHUSIMH 110
pa3INYHBIM KOHKPETHBIM BONPOCaM HE TMOCTaBJIK OCHOBATEIBHOE PACCYXJICHHE O TOM, KaKk BOOOIIE
HY)KHO U3JIaraTh TCOPHH.

414, Tak mosBUIaCh Ha CBET TEOPHKA.

415. TlepBoHayanbHO 33AyMaHHas KaK OJHA IebHAS MEIUTAIUs, TEOPUKA Pa3pociach 10 TaKUX
pa3MepoB, YTO MHE IPUIIUIOCH BBIICIUTH U3 HEE OTIACIbHBIC BOMPOCHl M KAKIOMY IOCBITUTH LIETYIO
MeauTanuio. TakuM 00pa3oM, BeCh almapar U3JI0KESHUSI TEOPUH Tereph ONMUCAH B CEPUM MEIUTAIIHIMA, U3
KOTOpPBIX HACTOSIIAsl SABIAETCS BBOAHOM. 34€Ch s TMOMNBITAIOCH TOJBKO IOCTaBUTH BOMPOC,

28 Cwm. kaury {INFORM}.
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chopMynupoBaTh MpobjIeMy W HAMETUTH OOIIME MyTH €€ PEIICHHs, MOPa3MBICIUTh O TOM, C KakKou
CTOPOHBI BOOOILE MOJCTYHHUTHCS K IpoOieMe, a KOHKPETHBIC €€ PELICHHs OCTABII0 VIS CIEAYHOLINX
MEIUTALINHN.

416. B aroif cepum MeauTaluil s MPUBOXKY aImapar M3I0KEHHWsS TEOPUil pa3BUTBIM 10 TaKoOu
CTETICHH, KaKasi MEHsI YCTPAauBaeT U B TAKOM BHJE, B KAKOM s UM IOJIB3YIOCh. SI M3JIararo 3TOT anmapar
MOJIHOCTBIO — KaK IOBTOPSS OOIIEU3BECTHBIE BELIH, TAK M JOINOJHSS HOBBIMH. 31€Ch HOSBUTCS MHOTO
HEU3BECTHBIX paHee MOHATHH, U YMTaTeNb BPAJ JM CMOXET UX Cpa3y 3allOMHHUTb, HO, K COXKaJICHHIO,
TOYHOE pacCyKJACHUE HEBO3MOXKHO O3 TOUYHBIX TEPMHUHOB, M S HE MOTY HH CaM OIYCTUTb 3TH
MEIUTallH, HU IPEeUIOKUTh Bam, untaTtens, ux 000ONUTH.

.417. Haobopor, s coBeryio Bam BHHMaTenbHO BCE 3TO MPOYHUTATH U 3aIOMHUTH IMPUBEIACHHBIC
37ech TEPMHUHBI M TIpUEMBI, eciu Brl, pasymeercs, jkenaere, BooOIIe YATaTh MOM MeauTauu. B koHie
KOHIIOB TEPMHHOB HE TaK YK M MHOIO, HO 3aTO BBIMIPBIINI OIPOMHBIM — Ja)k€ MEHS MOPAXKAEeT TO
YIUBUTEIBHOE COUYETAHUE 3aBUJHOM TOYHOCTH M HEOPEKHOW JIETKOCTH H3BSICHEHUS, KOTOpOE
MOJTy4aeTCsl IPH MOCJIE0BATENHHOM HX IPUMEHEHHH.

418. Urak, 3amaya HacTOAIIEH U ciexyrolleid MeIuTaluid — ONMHCaTh anmapaT JUisl U3JI0KEHUs
TEOPHUIl.

419. Kak mpaBWwIbHO M3NaraTh KOHKPETHYIO HJIM aOCTpakTHyI0 Teopuio? UTto Takoe BooOIIe
teopust? UTo Takoe OCHOBaHHS TEOMETPUH, MATEMaTHKH, BOOOIIE JTIOOOH TEOpPHUH, OTKY]a OHU OepyTcs,
KaK WX CTPOWTh, OLICHHWBATh, CPAaBHHMBATh M IOYEMYy HMEHHO TaK, a HE HHade — BOT TE€Ma OJTHUX
MEIUTALINN.

A420. Ilo Tpamunuu Hambojiee CTPOrOM TEOPHEH CUMUTAETCS MaTeMaThKa, a BHYTPH €€ IO
BOIIPOCaM OCHOBaHMH Hamboiee rmokasarenbHa reomeTpust. K HuM 51 u Oyay oOpamarbes 3a mpuMepaMu.

2. Memoo Jeéxnuoa

1979.05
(pasbIe Ha 3 Mecsia)

A421. B 09669 — 09670 rr. Anexcanap MakemoHCKHNA OCHOBall B 3aBO€BaHHOM Erumre ropom,
KOTOpPBI Ha3Bajl CBOMM HMMEHeM AjekcaHiapueil u kotopbii ¢ 09696 roga cran cronuued Erunra,
OJTHOTO U3 TOCYJapCcTB, Ha KOTOPbIE PACKOJI0IACh OTPOMHAs UMIIEpHs AJIeKCaHApa IOCiIe €ro CMEPTH U
B KoTopoM TmpaBui [ltomemeil, onvH U3 MONKOBOALEB ANEKcaHIpa, U €ro MOTOMKH. B 3ToM ropone
yaeHuk Apuctorens Jlemerpuit @anepckuil npenoxu mnapsam [Itonemesm mocTpouTs MyceloH (Xpam
MYy3), B KOTOPOM Ha ITOJTHOM COJIEPKaHUHU LapeH WM U paboTaiau Obl Jydilne ydeHsle, Gpunocodsl u
Mo3TH Tex BpeMeH. Llapu cornmacunuce, 1 AneKkcaHAPUICKUIT MycelOH HaBEKH MPOCTIaBMII UM HOBOTO
rpedeckoro ropoga B Erunre. B Beke 09700 B Hem psnoM ¢ ApXuUMENOM H JPYTMMH CTOJb JKe
3HaAMEHUTBIMU MY>KaMHU pa0oTai OoTel] TeOMETpUH Aa U, MOKayl, Bce MaTeMaTuKy BEMKUI DBKINA
(Eukléid@s, TouHble gaThl pOKICHUS U CMEPTH HeU3BeCTHBI, pumepHo 09670 — 09725).

/422, B THXHUX CTEHax Xpama My3 ODBKJIHJ HalKcajl COYMHEHHE, KOTOpoe 0oJiee MBYX THICSY JIET
CUMTAJIOCH HENPEB30MICHHBIM 00pa3loM JIOTMYECKOH CTPOrOCTHM M MAaTeMaTHYECKOW TOYHOCTH,
HECOMHEHHBIM HpUMepoM sl moApaxanus. Oto Obuin «Hawama» reomerpun. B HHMX BHepBbie C
OCTICTIUTENIFHON SIPKOCTBIO M HEYKIIOHHOW IOCIe0BATEIFHOCThIO OB NPUMEHEH TOT TOAXO0J] K
M3JI0KEHUIO TEOPHH, KOTOPBIM /10 CHX IMOp CUYUTAETCs Hamboyiee TOYHBIM M CTPOTHUM M Ha3bIBaeTCA
AKCHOMaTHYECKUM METOJIOM.

.423. B Havase u3M0KeHUsI DBKIIN]] yCTAaHABIMBAET COOTBETCTBHE MEXIY HEKOTOPHIMH OCHOBHBI-
MH TIOHSATHSIMH W CJIOBaMH, MX O0O3HAYAIOMUMHU («IIpsiMasi €CcTh JUIMHA Oe3 MUPUHB H T.1.). OH
Ha3bIBaET 3TO OINpEICICHUEM TaK )K€, KaKk M JaJIbHEeHIIe mo1o0HbIe ONepaluil YCTaHOBICHHUS COOTBET-
CTBHSI MEXIY CJIIOBAMH U MOHATHSIMH, XOTSI MEXKIY 3THMH MEPBBIMH U AATbHEHIINMH ONpENEICHUSIMH
MMEIOTCSl 3HAYMTENbHBIE Pa3NInYMsl, HAIPUMED, 3TU TEPBbIE ONPEAETICHHS HE HCIOJB3YIOTCS HHUT/E B
JIOKa3aTeNbCTBAX.

A424. lanee DBKIMJ, UCIONB3Yys OOBSBICHHBIC B MEPBBIX ONpENEICHUSIX MOHATHS, 0e3 JoKaza-
TEJICTBA MPOBO3IVIAINIACT MCTUHHOCTh HEKOTOPHIX OCHOBHBIX IIOJIOKEHHH, KOTOpBIE OH pa3feisieT Ha
JIBE TPYIIBI: OCTYJIAThl, IPOBO3IVIAIIAIOIINE KOHCTPYKTUBHbBIE BO3MOKHOCTH ITOCTPOEHUS T€OMETpU-
YecKuX OOBEKTOB («Tpedyercsi, YToObI U3 JI000ro HEeHTpa JIOOBIM PagMycoOM MOXKHO OBUIO OMHCATh
OKPY’KHOCTB» U T.[I.), 1 aKCHOMBI, [IPOBO3IJIAILIAIOIINE OUEBUIHBIE COOTHOLIEHUS MEXAY 00BbEKTaMu («1
11eJ10€ OOJIBINE YacTH» | T.1.).
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425. Bee panpHelIIre TONOXKEHUS HA3bIBAIOTCS TEOpEMaMHM, y)Ke He MPUHUMAIOTCS Ha Bepy, a
JIOKA3bIBAIOTCSl U3 aKCHOM, ITOCTYJIATOB U ONPEIENICHUH ITyTeM CTPOTOro JIOTHYECKOTO PacCyKICHUS.
TakoB aKCHOMATHYECKUI MeTO DBKINIA.2

426. C tex mop BO BCSAKOW CTPOTOH M TOYHOW TEOPUH €CTh AKCHOMBI (WJIHM MOCTYNIATHI), €CTh
OIIpeeNIeHHs, €CTh TEOPEMBI U €CTh MX JI0Ka3arenbcTBa. Yto 310? EnmHcTBeHHas Bo3MOXkHas (opma
CTPOTO JIOTHYECKOTO H3JIOKEHHS TEOPHH WM MPOCTO TaHb 00pa3y MBIIUICHHUS BEJIUKOTO Trpeka?
HenpemenHno 5m BO BCAKOH CTPOro H3JIOKEHHOW TEOPHUH IOJDKHBI OBITH aKCHOMBI, ONpENENCHUs,
TEOpPEMbI M JA0KA3aTeNbCTBA, MU K€ MOXKET OBITh CTOJIb K€ CTpOrasi TEOpHs, B KOTOPOW (UTYypUPYIOT
COBCEM JIpyTrue 00BHEKTHI?

3. Ilonpaeku I'unvoepma
1979.05

427. B 1899 rony 37-netnuit npodeccop ['eTTHHIeHCKOTO YHHBEPCHUTETA, YporkeHell Benay 6mu3
Kenurc6epra, lasua I'nns6epr (Hilbert 1862-1943) ony6nukosan kaury «OCHOBaHHs reoMETpUr» ™, B
KOTOPOH HECKOJIBKO HM3MEHWI CHCTEMY aKCHOM OBKIHIA M NPEIIOKHI METOIBI TPOBEPKU CHUCTEM
aKCMOM Ha HENpPOTHBOPEUYMBOCTh, HE3aBUCHMOCTh U TIIOJHOTY, OCHOBAaHHBIE Ha (YMCTBEHHOM)
«peanu3aliuy WIH «UHTEPIpeTalum» CUCTeMbl akcmoM. OH ympekan OBKIHIa B HEJOCTaTOYHO
HIOCJIEI0BATEIbHOM MPUMEHEHUH aKCHOMAaTHYECKOTO METO/1a, JOCTONHCTBA JKE CaMOT0 METO/1a He OBLIH
HU B MaJielIeil Mepe UM MOCTaBJICHBI TI0J] COMHEHHE U OH, TakK JK€ KaK DBKJIH/, JaKe He CTaBUIJI BOIIPOC
0 TOM, OTKyZa, COOCTBEHHO, OEpYTCsl OCHOBaHHs TEOpWUH, CaM aKCHOMATHYECKH METOJl U IOoYeMy
MMEHHO OH JIy4Ille BCEX JIPYTHX METOIOB U3JIOKECHUS TCOPUH.

428. T'unpbept OTOPOCHI MOMBITKA DBKJIMJA XOTh YTO-TO CKa3aTh O IEPBUYHBIX OOBEKTAX U
OTPaHUYMIICS TIPOCTBHIM UX OOBABICHUEM (BMECTO «JIMHBI 0€3 MIUPUHBD TOBOPUI «MBI TIOJIaraeM, 4To
UMEIOTCS W3BECTHbIE OOBEKTHl, O0O3HAYAaeMblEe CJIOBAMU TOYKa, mpsMas» H T.0.). OH oTOpocun

292008.09.01: Korna st B 1979 TOJY TIHCAJ 3TOT TEKCT, 51 cobcTBeHHO «Hauamy DBKiIHIa eme He BUAeT U He
U3ydal, a pPyKOBOJCTBOBAJICS TEM IPEICTABICHIEM, KOTOPOE CUATAIOCH «OOIIECHU3BECTHEIMY, a JTMYHO MHE OBLIO
M3BECTHO CO LIKOJILHOM CKaMbH M TIOTOM MOATBEPXJIAIIOCH HECUSTHBIM KOJIMUECTBOM IPOYMTAHHBIX KHHT. Kak u
MHOTHUX JPYTUX PAlMOHAIMCTHYECKH HACTPOCHHBIX JIIOJIEH, MEHs yKe B IIKOJIE 0YapOBBIBAJ «aKCHOMATHYECKU
METO/» U Ka3aJICs BEPIINHOHN JIOTHYECKOTro 1moIxoAa. Tak 0HO B 00IIIEM-TO U €CTh, HO TOJIBKO IIOTOM I OOHAPY KU,
YTO TYT BO3HHKAIOT U HEKOTOPBIE TPYAHOCTH, M3-3a KOTOPBIX M HPHUILIOCH nucath «Teopuky». UTo ke Kacaercs
COOCTBEeHHO DBKJIHJA, TO JIMYHOE NpouTeHue ero «Hawam» (M OorarbiX COBPEMEHHBIX KOMMEHTapUEB K HHM)
MoKasano MHe, uTo Boobmie-To OBkiua HE co3man akcmomMarnaeckoro Merosa (B COBPEMEHHOM €ro MOHUMAaHUH).
B nauane cBoero Tpyna DBKIHI ACHCTBUTEIBHO JACT s aKCHOM H IIOCTYJIATOB, HO, BO-TIEPBBIX, OHH HACTOIBKO
TMPUMHUTHBHEL, YTO U3 HUX HY HUKaK HE MOXET BBITEKAaTh BCS TEOMETPHS, W, BO-BTOPHIX, B IOKAa3aTEIbCTBAX CBOUX
TeopeM DBKIUA HU pa3y HE YIOMHHAET CBOM aKCHOMBI M TIOCTYJIAThl U HUKAK HE ONHpPAeTCs Ha HUX. YuTaremro,
KOTOPBII OBI MPOCTO YUTAT TEKCT DBKIIN/A, OBIJIO OBl COBEPIIEHHO HEMOHSITHO, 3a4e€M, COOCTBEHHO, 3TH aKCHOMBI
Y TIOCTYJIaThI BBEJICHBI. 11 TOBKO YUTasi KOMMEHTapUH, MBI Y3HaeM, 3a4eM 3T0 ObUIo caenano. Okas3biBaeTcs, Ae0
o0cTosto Tak. B TO BpeMs B Iped4ecKHX ropojiaX «CBHPEICTBOBAIN» TaK Ha3bIBaeMble CO(HUCTHI, KOTOPHIE 3a
JIEHbTH OpaJuCh JOKa3bIBaTh WIIM OMPOBEprarh Jt00oi Te3uc. M, Bumumo, n3-3a (0OBIYHOM) JFOACKOW 3aBUCTH K
pasymy, HaxXxOJMJIOCh HeMmano Ooraded, KOTOpbIE pajd CBOETO YAOBOJBCTBUS IIATHIN coducTtam, 49TOOBI
MOCMOTPETH, KaK T€ OyIyT OIpoBepraTtb reoMeTpoB. 1 reomeTpam npunuiocs cpaxkarbes ¢ copucramu. M BOT TyT-
TO OHM M pa3paboTanyu «aKCHOMAaTHYECKHH MeTon» (He B COBPEMEHHOM, a B JIpeBHEM cMbicie). OHH BBenn
AKCHOMBI KaK TaKWe MOJOXEHHS, KOTOpbIE B TPEUYECKOM OOIIECTBE CUMTAIUCH OYEBHIHBIMHU («1eroe OoiibIie
yacTU» ¥ T.11.). Eciu copuct mompiTancs Obl OCTIOPUTH TaKyK) aKCHOMY, TO 3PUTEIH €ro MPOCTO BBICMESUTH OBI, U
OH OKaszaicsi Obl MpourpaBmUM. A YTOOBI COMUCTHI HE MOTJIM IIOJB30BaThCSI TAKUMHU apTyMEHTaMH, Kak TO
00CTOSITENLCTBO, YTO PEATBHO-TO HEBO3MOXXHO YEPTUTH IPSIMYIO CKOJIb YTOJHO JTAJICKO M PUCOBATh KPYT JII0OOTO
panuyca, — JUIsl 3TOTO T€OMETPBI BBEJIH ITOCTYJIATHI, KOTOPBIC MPEJCTABIUIN COO0N MpeBapUTEIHHYIO JOTOBOPEH-
HOCTB CO 3pUTENsAIMU: OymeM cuutath, 4to (B mpuHimine) MOXHO gepe3 nro0bie ABE TOYKH MPOBECTU HPAMYIO,
BOKpYT JI000# Toukm 0OBecTH Kpyr Jroboro paamyca u T.a1. U mocmorpum, uro TOI'IA momyuaercs! Jpesane
TEOMETPHI HEe MCIIOIB30BAIN aKCHOMBI U TIOCTYJATHI B JOKA3aTEIbCTBAX CBOMX TEOpEeM (BO BCAKOM CIydae SBHO HE
YIOMHHAIH, €CIH WX IOJIOKEHHUS CKPBITO W IOAPa3yMEBAINCH), HO OHH (YK€ OTKPHITO, B SBHOM BHIE)
WCIIONB30BAIM aKCHOMBI M TIOCTYNATHl IS Pa3pylIeHWs HAmaJoK Ha HMX TEOpeMBbl. Tak OOCTOsIIO Ieno ¢
«aKCUOMATHYECKUM METOJOM» TpH ODBKIHIE, €CIH pa3odpaTh nerno Oojiee TOYHO. A B OOJBITUHCTBE COBpE-
MEHHBIX KHHT 00 3TOM [leJleé paccKa3blBaeTCs YIPOIIEHHas JereHna, B OOIIEeM-TO HE COOTBETCTBYIOIIAS
JEHCTBUTEIILHOCTH.

%0 Hilbert David. «Grundlagen der Geometrie». 1899.
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9BKJIMJIOBO JICJICHUE OCHOBHBIX IOJIOKEHHWH Ha MOCTYJAThl U aKCHOMBI M BBEJl HOBYIO T'PYIIY aKCHOM
JUTSE pOopMaNTU3alliil PEACTaBICHIH O B3aNMHOM PACIIONIOKEHUH 00BEKTOB (WISKHUT MEXTY» ), KOTOPBIE
OBKJIH]T HE CUMTANl HYXXHBIM OTOBapHBaTh B aKCHOMaX, MPUPAaBHHUBAs UX, TAKUM OOPa3oM, MpaBUIIaM
noruku. [lpy moOMOIIM CBOETrO0 MeEToJa «UHTEPIPETALMH» TeOMETPUYECKUX OOBEKTOB UHCIAMH
I'mnp0epT mokazan HEMPOTHBOPEYMBOCTH €T0 aKCHOM (€CIH TOJIBKO HENPOTHBOpEUYHBa apupMETHKA),
B3aMMHYIO HE3aBHCHMOCTh WX M TONHOTY (B ciyyae HENpPephIBHOCTH TpocTpancTBa). Iloutu Bce
MaTeMaTHKH MHpa COTJIACHJIMCh, YTO MOCTPOCHHE OCHOBAaHUH TeoMeTpuu mocine [umpdepra MOKHO
CUMTATh 3aBEPILCHHBIM (BIPOYEM JBE THICSIYM JIET MOYTH BCE MAaTEMAaTUKU MHpa CUUTAIH, YTO OHO
3aBepIIeHO yXKe MMociie DBKINAA).

429. Cucrema ['mpbepTa NeHCTBUTEIHLHO HECKOJIEKO CTPOHHEE CHCTEMBI DBKIIHA (€CTECTBEHHO:
OHa ke co3aBanack Ooinee, yeM Ha 2100 et mo3xke). Ho y Beskoro, KTo BHUMAaTeIbHO U3y4all CHCTEMY
I'mnebepra, nOpyrme cuCTEMBI aKCHOM M TIBITAJICS CaM CHAelaTh aKCHOMATHYECKHE TOCTPOESHWS,
HEN30€KHO MOSBISTFOTCSI MHOTOYHCIICHHBIE BOIIPOCHI.

430. CymecTtBeHHBI JM TONpaBKH, BHeceHHble [mmbbeprom? Temeph BCE OrOBOPEHO M HET
VIYIIEHUH TaKOro >K€ poAa, B Kakux OOBHHsUICS OBKIMA? BarisHemM Ha mepBble JBE aAKCHOMBI
I'mms6epra:

431. 1) KakoBel Obl HH ObLTH BE TOUKH A, B, cymecTByeT mpsiMas a, IpOXOJsmias 4epes
KaKIIyI0 U3 TOUeK A4, B.
432, 2) KakoBbl Obl HU OBUIM JBE pa3UYHBIE TOYKH A, B, CyIIecTByeT He Ooiiee OJHOU

MPsIMOi, KOTOpasi IPOXOAUT YePe3 KXY U3 Touek A, B.

.433. lo akcoM OOBSIBIIEHO, YTO U3BECTHO, YTO TAKOE «TOYKA», YTO TAKOE «IIPAMash U U4TO TaKOe
«rpoxoauT 4yepe3y. Ho uro Takoe «cymectByeT»? Kak oTnM4uTh, KOrga ABe TOUKH Pa3IHMYHBI U KOT/A
HeT? Uto Takoe «Be»? Uto Takoe «He Oonee ogHO»? [loueMy 0 «IpoXoAHT Yepes» Hy)KHO OOBSIBIATH,
a 00 sTux Bemax He Hano? B yeM mpuHUMNUANbHAS pa3HULA MEXTy HUMH? [lodeMy TOYKH MOXHO
o0o3Ha4yath OykBamu?

434. BoszpmeMm mepByro Teopemy: «JlBe mpsiMble UMEIOT He Ooiee OIHOW OOIIed TOYKM».
Joka3zatenbcTBO: «IIpeArnonoxkuM, 4TO0 OHM HMEIOT JBE OO0IIMe TOYKW A W B, TOraa JIBe NpPSMBIC
MIPOXOJAT Yepe3 3T TOUYKH, YTO MPOTUBOPEUYUT BTOpOM akcuomew. [lodemy mociie 3TOro KpaTkoro
paccykaeHusl TeopeMa craja JocToBepHeii? B uem cyTtp mokasatenscra? Ilouemy u3 TOro, 4uro ase
npsSMBIE «UMEIOT JBe 00IINE TOUKH A U By» cienyer, 4To OHM 00€e «IIpOXOIAT Yyepe3 3TH TOUKn»? Moxker
OBITH 00a dTH MMPEAJIONKCHUA — JIMIIb BBIPAXKCHUC PAa3HbBIMU CJIOBAMH OJJHOTO U TOI'O K€ q)aKTa n Toraa
HUYETO HU U3 Yero U He clexyeT? A eciu cleayeT, TO Ha KAKOM OCHOBAHUH, I0YEMY 3TO OCHOBAaHHE HE
OTOBOPEHO, M €CTh JIM NPHUHLUIIHAIBHAS pa3HUIAa MEXIY 3TUM OCHOBAaHMEM M TE€M OCHOBAaHHEM, Ha
KOTOPOM OBKJIHJ CChUIAJICSI Ha HArJSAHOCTh PUCYHKA, ONEPHPYS TAKUMHU IMOHATHUAMHU KaK <JICKHUT
MEXJY», IO Ty CTOPOHY», «II0 3Ty CTOPOHY»?

435. T'me xputepuii Toro, 4Td0 HYKHO OTOBapWBaTh M YTO HE HYKHO, MOKHO JH BOOOIIEe BCE
OTOBOPUTH M €CJIM HET, TO B YeM MPUHLMIUAIBHAS pa3HULA MEXIY TeM, YTO HE OrOBOPWI DBKIUA U
TeM, 9TO He oroBopui [ mianbept?

4. Ilpoonema ocnosanuii
1979.05

436. S cuurato, uto cuctema ['mnpOepTa HE OTIUYASTCS MPUHIUITUAILHO OT CHCTEMBI DBKIIUAA.
OH JUITE HEMHOXKKO TIEPEHEC TPAHUITy TOTO, YTO HY>KHO M UTO HE HY)KHO OrOBapHBaTh, HO HE M3MEHUIT
B KOpPHE BCIO HJCOJOTHI0 ODBKIWAA, BECh €ro B3MNAJ M MOAXOI K TeOMETPUH, K MaTeMaTHKe, K
MOCTPOCHUIO a0CTPAKTHBIX HAaYK.

A437. B 1o ke Bpewms mpoOiieMa TaKMX OCHOBaHHUHM, B KaKMX CETOMHS, KaK HUKOTAA PaHbIIIe,
HY)KJIaeTCS HE TOJIHKO T€OMETpPHUs, HO W BOOOIIEC BCS MAaTEMaTHKa, U HE TOJHKO MaTeMaThka, HO W
BOOOIIE BCe aOCTpaKTHBIE HAYKH, — MPOOJIEMa TAKMX OCHOBAHMI HE TOJIEKO HE pellleHa, HO U JIaXe He
MTOCTaBJICHA.

438. B cBeTe Tex mpo0OiieM, KOTOpBIe BCTAIOT MPHU OOOCHOBAHUH TCOPHUH, yirydieHus [ ninoepra
BEITJISISIT KaK MEJKWE, BTOPOCTENEHHBIE mMompaBku. Hy kakas, COOCTBEHHO, pa3HHIIA KaK BBECTH
MOHSTUE MPSMOM M Ha3BaTh JIM ATOT BBOJ MOHITHS ONpPENCICHUEM WM HUKaK He Ha3BaTh? KoHeuHo, y
OBKJIIHAA HE OTOBOPEHO, YTO TAKOE «ICKUT MEKAY» M TEM HE MEHEE ITO IOHATHE HCIOIB3YETCS B
nokasarenbcTBax. Ho passe y ['mibp0epra Teneps Bc€ oroBopeHo? Pa3se BooOIIEe MOKHO BCE OTOBOPUTH?
Pa3Be TO4HO Tak *e, Kak DBKJIKJ UCIOIb30BaJl MOIYAIMBOE COTJIAIIICHUE O TOM, YTO SICHO, YTO TaKOe
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JISKUT MEXIY», [ 1Ip0epT He UCTONB3yeT MONTYaIUBBIE COTJIAIICHHUS] O TOM, YTO W3BECTHO, YTO TaKOe
«IBE», «pa3IM4HbIE», «CYIIECTBYeT» U T.O. Pa3Be HE HCIONIB3YIOTCS MOJYAJIMBBIE COIVIAILIEHHS IO
JIOTHKE, TI0 TOMY, YTO U3 Yero ciemyer?

439. Tloyemy nydiie akCHOMAaTH4eCKOE H3JIOKEHHE, YeM HEaKCHOMaTH4ecKoe, W Jydie JIu
BooOmie? Ilogemy omHmM Teopwm yaaeTcsl aKCHOMAaTH3WPOBATh, npyrue HeTr? OT 4ero 3To 3aBUCHUT?
OTKyna B3sUIMCh AKCHOMBI, TEOPEMBl, ONpPENENICHHs, €IMHCTBEHHBIH JIM 3TO BO3MOXHBIM cIOCO0
cTpororo uznoxeHuss? Yro taxoe axcuoma? [louemy mopoil Tak TpyIHO OTIMYHMTH OMpEleNiCeHHE OT
AKCHUOMBI, akCHOMYy OT TeopeMmbl? IloyeMmy, cOOCTBEHHO, aKCMOMBI HE HaJ0 JIOKa3bIBaTh, a TEOPEMBI
Hano? B wem coctout mokazartenbcTBo? [lodueMy mokaszaHHas TeopeMa Jydine HemokazaHHou? McTtmna
IpY J0Ka3aTeabCTBE cTajga 0ojee MCTUHHOM? UTO OYEBHIHO M YTO HY)KHO JOKa3bIBaTh, Nl TPAHUIIA,
rae kpurepuid? OqHOMY akcMoMa He O4eBUIHA, Ipyromy Teopema oueBuana! [louemy asns onHOM U TOi
K€ TEOPUU MOKHO CTPOUTH CTOJIb Pa3HbIE CUCTEMBI aKCHOM, M BCE OHU BEPHbI? 3HAUUT, BO BCEM 3TOM
HET HU4Yero 00beKTUBHOI0?

.440. KaxxaoMy, KTO caMm NBITalCS MOCTPOUTH TaKyl0 aKCHOMAaTHUECKYIO0 CHUCTEMY, XOpPOLIO
W3BECTHO, CKOJIb BCE 3TO 3BIOKO, KaK BCE 3TO IUIBIBET, M HU 3a YTO HE ylenutbes. UTo cuuTarth
JIOCTaTOYHO CTporuM ocHoBaHHeM? [lodyeMy 3Ty akcmomy cumTaTh Oonee GyHIaMEHTAIbHOW, YeM Ty?
Koraa CUUTAaTh, YTO OIIYCTHJICA YIKE NOCTATOYHO FJ'Iy6OKO U MOXHO HAaYMHATb CTPOUTH 3IaHUEC TCOPHHU,
Y KOT/Ia CUUTaTh, YTO HYXHO ellle HCKaTh OoJiee MpouHblid GyHaamenT? HaBepHoe BCAKUH, KTO MBITANCS
OIyCcTUTHCA K (yHAaMEHTaM MOTYILIECTBEHHBIX 3[aHUI aOCTPAKTHBIX TEOPHUH, UCIBITHIBAN OLIYILIECHHE,
YTO BCE TU M3OILLPEHHBIC TOCTPOIMKH, C aOCOIIOTHOW TOUHOCTHIO JOKA3bIBAIOLINE JIIOOYI0 MEJIOYD TaM,
HaBepXy, CTOSAT Ha 3bI0yYeM TeCKe, a ECOK ATOT IUIABAET B BOJE, & BOAA BUCHT B BO3IYXE...

5. Cywynocmo meopuii

1979.06
(aepe3 1 mecsr)

.441. I'ne uckaTh OTBETHI Ha BCE 3TH BOIMPOCHI, Ky/la CMOTPETh, 32 UTO YIETTUTHCA?
.442. EcTtecTBEHHO B 3TOIl CHTyallMd B3TJISHYTh Ha TEOPHUIO «CBEPXY», pa3o0paThCs B TOM, UTO
TaKkoe BOOOIIEe TEOPHH, B YEM UX CYIIHOCTb, OTKYZa OHHU B3SUIHCH.

443, «Iloy akcnOMaTHYECKOH Teopreil IOHUMAIOT CUCTEMY M3 ABYX MHOXKECTB BbICKa3bIBaHUil T u
W, oxaHo u3 kotopbix W coaepxut BTopoe T. MHOxkecTBO W COCTOUT M3 BBICKA3bIBAHUN, KOTOPbIE UMEIOT
CMBICJI B paMKax JJaHHOW TEOpUM, a MHOXKECTBO T — U3 BBICKAa3bIBaHMI, KOTOPbIE pacCMaTPUBAIOTCS B HEU
KaK UCTHHHBIC U JOKa3yeMBbIe)

— BOT THIIMYHBIN IIPUMEP TPATUIMOHHOTO ONPEIEIEHUS TEOPHH, B3ATHIH MHOIO U3 OHOTO yueOHuKa. 3!

444 Tlocne Toro, Kak TOT e [ WIb0epT MPOBO3TIIACHIT CBOIO IIPOTpamMMy MOITHON (hopMaTH3aIim
S3bIKa HAYKH, TOSBHIIOCH MHOTO DPa0OT, MOCBSIIEHHBIX aKCHOMATHYECKHM TEOPHUSM, HO, HACKOIBKO
MOTY CYJIUTh 51, TAJIIEKAH OT TOTO, YTOOBI CUUTATH Ce0sl CIIEIUAINCTOM B 3TOW OOJIACTH, BCE OHU B TOH
WIN UHOM Mepe CTpagaroT OOJE3HBI0 NPUBEACHHOM BBIIIE IUTATHI, TAK KaK HUTJE 1 HE MOT HAalWTH TO,
YTO KaKJaJl yCIbIIIATh, HE MOT MOJYYUTh TOT OTBET, KOTOPBIM TaK UCKAJI.

445, ]It MeHsT COBEPIIICHHO HEMpHeMIIeM IMOJ00HBIN MOIX0/ K CYNTHOCTH Teopuu. UTo 310 3a
BbIcKa3biBaHMsA? KTo ux npousHocut? 3auem? KTo 1 Kak poBepsieT HX HCTUHHOCTH?

.446. Her, s MCX0Xy M3 COBEPILIEHHO IpYrodl KOHUENIMH Teopuu. MoeH OTHpaBHON TOUYKOU
CIY’)XHT Ta TIpOCTas Wes, KOTOpas C JKEJIEe3HOW JIOTMKOW BBITEKA€T W3 MaTepHaTNCTHYECKOTO
MHUPOBO33pPEHHS 1 Ha KOTOPOHi 5 eme He pa3 Oy/ay OCHOBBIBATH CBOM PACCYKJIEHHS — a MMEHHO: TTOJTHOE
yOexxIieHrue B TOM, YTO BCSIKas TEOPHA B KOHLE KOHLIOB SIBIISIETCSI OTPAKEHHWEM PpEabHOTO MHUpa B
TOJIOBAX JIIOJIEH.

31 Heuaes B.U. Yncnossle cucteMsl. «IIpocsemenue», 1975, c.43.
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6. Hoea ompaxrcenusn
1979.06

447, 51 npuimen K BBIBOAY, YTO BCE ATH BOIPOCHI MOXKET PEIIUTHh TOJBKO TEOPHUS OTPAKCHUS,
OOBACHSIONIAST MAaTEPUATUCTHYECKH, KaK BOOOIIE MPOUCXOIUT YeJIOBEYECKOE MBIIIIeHne. ToIpK0o OHa
MOXKET OOBSICHUTB, YTO TAKOE TEOPHUS U KaK €€ HaJl0 CTPOUTh. Ho, YTOOBI U3JI0KUTh TEOPUIO OTPAKEHUS,
s JTOJKEH OBbUT OBl HCIIOJNB30BaTh MHOTHE €€ JK€ BBIBOJBI M MHOTHUE BBIBOIBI JIPYTMX TEOPUH,
TpeOyrommux 000CHOBaHWE Teopued oTpaxkeHHs. Takum 00pa3oMm s Toman B 3aKOJIOBAaHHBINA KpyT W,
4TOOBI BBIPBATHCS W3 HETO, 5 BBIHYXKICH 3/IeCh M3JI0KHUTHb TEOPHUIO0 OTPAKEHHUS COBEPIICHHO Hedop-
MaJIbHO, HETOYHO, MPUOIH3UTEIBHO, JUIIb B CAMBIX-CAMBIX OOINMX YepTax, HaAEsICh, YTO KOrJa-TO B
OyIymieMm s ee M3JI0XKY, IMONB3YSCH €€ K€ BRIBOAAMH, TOpasio 0oJiee TOUHO.

448. B 3THX caMBIX-CaMBIX OOIMUX YepTax TEOPHS OTPAKEHHUS BBITJIAWT TaK: €CTh OTPOMHBIN
0e30pexxHbIN okeaH Marepuu. [locpeau ero cTor s — KyCOUeK MBICISIICH MaTepuu, OCTPOBOK pa3yma.
I'ne-tro Henonaneky croute Bbl, MOl yuTaTenp, — IPYyrod TakoOH K€ OCTPOBOK pa3zyMma, psAJIOM €Il
Jpyrre ocTpoBKHU — jroan. OHH, 3TH OCTPOBKH pa3yMa, POXKIAIOTCS, PacTyT, KUBYT U THOHYT; BCS HX
JIESTEIIbHOCTD — 3TO TIPOIIECC, U BCE, YTO B HUX MPOUCXOUT, — ITO TAKIKE KAKHE-TO IPOIIECCHI.

.449. Yro Obl HM TPOMCXOAWIO B HUX, B OOIIEM H B IIEJIOM JIt00asi Teopus, J0ObIe BO33PCHUS,
MBIIUIEHHE BOOOIIE, €CTh OTPaKeHHE, OTOOpaKeHHe OKeaHa MAaTepHH B 3TH OCTPOBKH pasyMa. ITO
caMoe OCHOBHOE, camoe (yHIaMEHTAJIhbHOE TOJOXKEHHE TEOPHH OTPAKECHHSA, M OTCIOAA yKe CIeqyeT
JaIbHEHIIIee: Kakoi Obl HU ObLiIa TEOPHsI, OHA CO3JIACTCs B MPOIIECCE OTPAXKCHUS, OHA JTOJIKHA MMETh
KOHEYHBIN 00BEKT BHE OCTPOBKA B 3TOM OKEaHE MaTEPUU — UMETh TOT OOBEKT, KOTOPHBIH, COOCTBEHHO,
OHa OTpaXkaeT, M 3TOT OOBEKT MOJDKEH OBITh MaTepHUANBHBIM, YacTBHI0 OTPAKaeMOTO OKeaHa, a He
KaKuUMH-TO a6CTpaKTHI>IMI/I IMMOHATUAMHU, B IPOTUBHOM CJIy4a€ U PCUYU HE MOXKCT 6]:»ITI) O TOM, 4YTO AaHHas
TEOpHs OKOHYATEIHLHO 00OCHOBAHA.

450. Jlanee, HUKaKas TeOpus HE MOXET «CYIIECTBOBATh BOOOIIE», HEMOHSATHO TIE, BHTATh B
Bo3ayxe. CyIleCTBYET TOJNBKO TEOpHs B BUIE OTPAKEHHUS B OJHOM OCTPOBKE, IMOXO0XKEE OTPAKEHHE B
JIPyI'OM OCTPOBKE, M HET TEOPHH «BOOOIIE», €CTh TOJBKO 3TH KOHKPETHBIC OT/CNIbHBIC OTpaxeHwus. 1
3TH OTPXKEHUs IS TIepefadu Yepe3 OKeaH MaTepPHH M3 OJJHOTO OCTPOBKA pa3yMa B IPYTroil MOTYT OBITh
3aKOJIMPOBaHBI HA OyMare Wi Ha JPYrOM MaTepHabHOM HOCHUTEIE.

451, Jlanee, B KaxJJI0M OTICIILHOM OCTPOBKE CYIIIECTBYET Ha CaMOM JeJie TOJbKO OJHO oOIiee
OTpa’)XCHUE OKCaHa MAaTCpUH, U BCC I'PaHUIIbI OTACIIBHBIX TeOpI/Iﬁ BE€CbMa YCJIOBHBI. Tonpko B paMKax
3TOTO OOIIETO OTPAKEHUS M MOYKHO TOBOPUTH 00 OTIEIHHBIX TEOPHSIX.

452, Utak, ©3 KOHIICTIIIUH, UACH OTPAKECHUS CIEAYET, U4TO:

.453. 1) Teopus cyTh OTpakeHHE MaTepHAIbHOTO MHpa W JOJDKHA paccMaTpUBATBhCS Kak
COOTBETCTBHE OOBEKTOB MAaTEPHAIBLHOTO MUPA M YETO-TO B FOJIOBE YEJIOBEKA;

454, 2) oTpaxeHHe — 3TO MpPOLECC, M TEOpHUs MOJDKHA PAacCMaTPUBATHCSI B IMHAMHKE
Ipolecca OTPaKeHUs;

A455. 3) KOHEYHBIMH OOBEKTAMH TEOPUHU JIOJDKHBI OBITh OOBEKTHI MaTepHaibHbIC, a HE
a0CTpaKTHBIE;

.456. 4) oTpaxkaroT OTAENbHBIE JIIOU, U TEOPHUS NOJDKHA PACCMATPUBATHCS KaK MHOMKECTBO
OTJIENBHBIX OTPAKEHUH, a HE KaK TEOPHsI BOOOIIIE;

A457. 5) JromuM OTpaskaroT MaTepUalbHBIA MHUpP BOOOIIE, a OTHENbHAas TEOpHUs JOJDKHA

paccMaTpuBaThCs KakK IOJMHOMXECTBO 3TOTO0 OTPAKEHUS € BECbMa IPOM3BOJIBHO MPOBEACHHBIMU
TpaHUIIAMHU.

.458. HoBas Teopus co3gaercs Tak: B KAKOM-TO OCTPOBKE aBTOP CTPOHUT CBOE OTPAKEHUE KAKOTO-
TO KycKka MHUpa, KaKOH-TO 4acTH OKeaHa MaTepuu. [IoTOM OH M31araeT cBOIO TEOPHUIO, TO €CTh KOJUPYET
Ha Oymare (MJu ApPyroM HOCHUTEIE), TIepeaaeT B APYyTrHe OCTPOBKH, M T€ BOCIIPOM3BOIAT 3TO OTPAKEHHE
Oonee miu MeHee TouHO. OTCIOA CIIEAYET, YTO CO3JJaHNE BCIKOW TEOPUH HYKHO pacCMaTpHUBaTh B TPeX
acIeKTax CO3/1aHUs TEOPHHU:

459, 1) mocTpoeHwe ee — TO €CTh, CO3aHNE OTPAKEHHS B TOJIOBE aBTOPA, BIIEPBHIE;
.460. 2) M3I0XKEHHE €€ — TO €CTh, KOAMPOBAHHE Ha HOCHUTEIE-TTOCPETHIKE;
461, 3) u3yuyeHwe ee — TO €CTh, BOCTIpOU3BeAcHUE (MO 3aKOTUPOBAHHOMY H3JIOKCHHUIO)

JIPYTHMU JTFOIbMU.

462. Pazymeercsi, U3y4aromdii MOXKET ITOTOM IIEPECTPOUTH YTO-TO B TEOPUHM WM JIOCTPOUTH
3aHOBO KaKOH-HUOYbh KyCOK €€ U ATO OISITh 3aKOJIMPOBaTh Ha Oymare, MocJe 4ero JIo0oii, B TOM YUCIIe
Y TIEPBEI aBTOP MOXKET CTaTh M3YYaONIUM, H TaK MOXKET MPOJOJDKATHCS KaK YroJHO JOJTO B JIFOOBIX
MEePEIUICTCHUAX, HO 3TO HUYYTh HE MEHSET OCHOBHYIO CXEMY TEOPHU OTPAXKECHHUS: HET U OBITh HE MOXKET
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TEOpUU BOOOINE, OOUTAIOIIEH HEBECTh IiC, B OOKECTBEHHOM WJIM OOIIECTBEHHOM CO3HAaHUH, €CTh
TOJIBKO OTPaXEHHsI KOHKPETHOTO KycKa MHpa B TOJOBaX KOHKPETHBIX JIIOJIEl W KOJWPOBAHHEIC
W3JI0)KEHUS 3TUX OTPAXKCHUH Ha Oymare, B 3BYKOBBIX BOJIHAX BO3/yXa, B MArHUTO(OHHBIX 3aIUCAX, B
KUHOIUICHKAX U IPYTUX MaTePHATIbHBIX HOCUTEIISX.

.463. PeanpHO OTpaskeHHE B TOJIOBE KAXKIOTO YEIOBEKA IIPECTABIISIET COOOH OE3HAIeKHYIO CMECh
IIPEICTaBICHUH, IIOCTPOCHHBIX UM CaMHUM B POJIM aBTOpa M BOCIIPOM3BEICHHBIX MM B POJIM YMTATEIIS,
3TO OTPaKEHHE HEMPEPHIBHO MEHSETCS, 000 YeTOBEK MOXET 4YacTh CBOETO OTPAKCHHS OMHCATh,
3aKOJMPOBATh HE3aBUCHMO OT TOTO, MOCTPOHMII JIM OH 3TO CaM HJIM BOCIPOW3BOIMI IO OTHMCAHHSIM;
YUTATEINCH OMUCAHUS MOXET OBITh CKOJIBKO YTOJIHO H T.JI.

7. Haoexcnocmo ocnosanuii
1979.06

A464. S moutn yBepeH, uro Bwl, Mo umTarens, ocoOeHHO, ecnu Bbl HacTpoeHBl Marepua-
JUCTHYECKH, OJIATOCKIIOHHO BOCTIPUHSIIA OCHOBHYIO HJICI0O TEOPHH OTPAXKEHHS W TOBOPHUTE MPO CeOs:
«a, ma, 370 Tax, TOIBFKO B 3TOM HET HAYETO HOBOTO, KTO XK€ HE 3HAET, YTO ATO TaK, BCE BEAb 3HAIOT!».
HecoMHeHHO, TOMO0HBIE MPEACTABICHUS, MOXET ObITh HE CTOJb OTYCTIMBO C(HOPMYIHpPOBAaHHEIC,
COTPOBOX/IAIOT HAC YK€ CO INKOJIHHOW ckaMbu. M Tem Ooyee MOpasWTENbHO TO, YTO ATOT MOIXO,
MOJIX0J] TEOPHH OTPAKEHUS, MPAKTUYECKH HE UCITONB3YETCS MPH PACCYKACHUAX O TEOPUSIX U O TOM, KaK
WX HAaJIO CTPOUTH.

465. Bo3pMeM B KauecTBe NpHMeEpa MaTeMaTHKy — oOpasel cTporoi teopuu. «Maremarnka
HAYMHAET C MOHATHS YUCIa» — TAKOE BBIPAKEHHE CTOIb MPUBBIYHO, YTO €IIe CETOAHS YTPOM BPS[ JIN
BbI3BajI0 Obl Yy Bac, unTaTens, kakue-mu00 Bo3paxkeHus. Ho CTOMT BCIIOMHHUTH O TeX UACIX TCOPHUHU
OTPaKCHHUS, O KOTOPBIX MBI TOJIbKO YTO TOBOPHIIH, YTOOBI YOEAMTHCS, YTO STO BBIPAXKCHHE HUKAK C
HUMH HE COBMECTHMO. UTO 3a «IIOHSTHE YHCIay, KOTJa BCSAKAs TEOPHS IOJDKHA UMETh OOBEKT B BHJIC
KyCKa MaTepHaIbHOTO MHpa? MHUp YTO JIK COCTOUT U3 AJIEKTPOHOB, IIPOTOHOB, HEUTPOHOB U uncen? [ e
CymIecTBYIOT 3TH uncia? Tam, B OKeaHe MaTepHH, WIK B OCTPOBKaxX oTpakeHws? B omHoMm, BO Bcex?
Nnu ma Oymare m npyrux Hocutensx? UTo 3a «MareMaTHKa» W Kak OHa «HadywHaeT»? [1e oHa
HAaxOJIUTCS U i€ OHA HAYMHAET: B KHHUrax 1u? B octpoBkax otpaxenus? B ognom? Bo Bcex? Korna ona
HayMHaeT?

.466. 5l He xouy KPUTHKOBaTh MaTeMaTUKy. 5 Tonbpko xouy Bac mpeaynpennTts, MOW 4YUTaTeNb, —
HE CHEeNIUTe COTJIACUTHCS C HJee OTpaXKeHHWs — W3 Hee OuYeHb MHOroe BhiTekaeT. Ho yx ecinm Bwl
COMJIACUIINCH C HEH, TO OyJbTE TOTOBBI Pa3pylIUTh OY€Hb U OYCHb MHOTHE Kak OyATO Obl MOHATHBIC U
€CTECTBEHHBIC MpejcTaBiicHus! S TOJIbKO X04y, 4TOObI Bbl Kak MOXKHO JIyUIlle MOHSUIHA, B YeM CYTh TOT'O
MOJIX0J1a, 0 KOTOPOM s BaM TOJIKy¥0, B 4eM COCTOUT €r0 HOBH3HA.

467. B npenpinyimied riaBe s MO IMYyHKTaM U3JOXKHI MSATh CIEACTBUM HIEH OTpPaKEHUS.
Hackonpko MHE U3BECTHO, HA B OJHOM pa3jielie MAaTEMATHKH, HA B COJCPKAHUN TEOPHUH, HU B METOJIaX
€€ M3JIOKEHMUs, HUKOIIa He COOJII0aeTCs HU OJMH U3 NIEPEYMCIICHHBIX TaM IIYHKTOB:

.468. 1) HM OIMH W3 MaTEMaTUYECKUX OOBEKTOB (UHMCEN, MHOXECTB, TOYEK, MPSAMBIX U T.1.)
HUKOT/Ia HE pacCMaTPHUBAETCS KaK Mapa ABYX OOBEKTOB, OJIMH M3 KOTOPHIX (OTpa’kaeMbIii) HAXOINUTCS B
pearbHOM MHpE, IPYToil (OTpaXKaromnii) — B TOJIOBE YETIOBEKA;

469. 2) Bce MaTeMaTH4yecKHe OOBEKTHl (HampuMmep uucia, (QYHKOMH M T.JI.) OOBIYHO
paccMaTpUBarOTCS KaK JaHHBIE pa3 M HaBCET/Ia, KaK CYIIECTBYIOIINE «BOOOIIE», TOTHOCTHIO UTHOPHUPYS
JMWTHAMUKY TIpoIIecca OTPaKEHUS;

470, 3) HM OAMH W3 MaTEeMAaTHYECKUX OOBEKTOB, HAUMHAS C CaMbIX (DYHIAaMEHTAIbHBIX, —
TaKUX KaK MHOXECTBA, YHCJIa, TOUYKH, TIPSMbIE, — HE SBISIETCS 00BEKTOM MaTepUAITbHBIM;
471, 4) Bce MaremaTH4ecKue OOBEKThI (Hampumep uucia, (YHKIMH W T.J.) Bcernaa

paccMaTpUBAKOTCS KaK CYIIECTBYIOIIME «BOOOIIEe», a HE KaKk MHOXECTBO OOBEKTOB BO MHOTHX
OTJIEBHBIX TOJIOBaX JIIOJICH;

A72. 5) mMaremaTHKa HE PacCMaTPUBAETCS KaK IOAMHOXECTBO, 4acTh OOIICTO OTPa)KeHHUS
MUpa, He UMEIoMIasi MPUHIUIUAILHOTO OTIHYHS OT €ro OCTalbHON yacTH. HeT enMWHBIX MPHHIWIIOB U
METOJIUKU JUIS PACCYX ACHUN O JTIOOOM OTPaXCHHWH OT ()eHOMEHA 3pPEHUS 10 BEHICIICH MaTEMAaTHKH.
«MartemaTika — 3TO 3aMKHYTBIH B ce0e MHUKPOKOCMOC» — JIOOAT TOBOpUTh Maremaruku. llo
NPEJICTABICHUSIM TEOPUH OTPAXKCHHUS HET U OBITh HE MOXKET «3aMKHYTOH B ce0e TeOpHn», It00ast TEOpHs
— 3TO YacTh OOINEro OTPaXXCHUS MUPA B TOJIOBaX KOHKPETHBIX JIFOJeH. He MOMBITKY 1 MaTeMaTHKOB
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«3aMKHYThCS» B 3HAYUTEIHHOW CTCIICHM IMOBHUHHBI B TOM, YTO JieJia C OCHOBAaHHSAMHM MaTEMaTHKH
00CTOSAT TaK IIOXO?

473. <<HpI/I CTpOTOM CO3JaHUU MaTeMaTH4eCKOMU TCOPUUN NPUXOAUTCA ONUPATHCA HAa APYTHUC TCOPUU
U T0JIb30BATLCA TEMH UM WHBIMHM CIIOCOOaMH paccyxc,ue}mﬁ " CpEACTBaAMU IMEpCaavu 3TUX paccymaeﬂnﬁ.
Taxue TCOPpUU U CITOCOOBI paccymneﬂnﬁ SIBHO WJIM HESBHO IMPCANOoJIaratoTcs Goiee HaJCXKHBIMH, YCM Ta
TCOpUsA, KOTOpasg CTPOUTCH. HanexHnocth Takon OCHOBBI, OYCBUIAHO, OTHOCUTCJIbHA, TaK KaK Cpa3y
BO3HHKACT np06neMa 000CHOBaHMS HCIIOJIb3YEMbIX CPEACTB. Hano 3aMCTHUTb, 4YTO Kakoi Obl HU Oblia
«HAJCKHOI» OCHOBAa MaTeMaTHYECKOM TCOPUH, HACTYIACT MOMCHT, KOrJa «HaJCKHOCTb» 3TONH OCHOBBI
IEPECTACT YAOBJIIETBOPATH MAaTEMATUKOB)

— 9370 s mpounTan B yueOnuke (Heuaes, Yucnogvie cucmemoi, c.4).

A474. OOBIYHO B KauecTBE TaKOW «HAAEKHON» OCHOBBI HM30WpaeTcsl JIOTHKA — pa3JIndHbIC
«IOCTOBEPHBIE» KOHCTPYKIHHU. Sl B KauecTBE TaKOro 0ojee «HaJe:KHOro» U Oojiee PyHAaMEHTAIBHOTO,
yeM Bce aOCTpaKkTHbIE TeOpuH, NOJOXKeHus wu30pan riryOodaiiliee yOexJeHHE B HWCTHHHOCTH
MaTepUATMCTHYECKOTO MPEICTABICHUS O TOM, YTO KakKoil Obl HU ObLIa TEOpPHS, OHA SBISETCS YaCTHIO
OTpPaKEHHsI MaTepPHaJIbHOTO MUPa B MAaTEPHAIBHON T'OJIOBE YEIOBEKA, U YTO W3 TOTO HAJ0 UCXOAUTH,
YTO 3[eCh Hayallo BCEX Hadal M 4YTO BCE OCHOBAHHUS, BCE PacCyKACHUS, BCE JOKA3aTeNbCTBa, BCE
METOJIBI TIOCTPOCHUS U (POPMBI H3II0KEHUS JOJDKHBI UITH OTCIOZIA, & BCE TIOMBITKH «3aMKHYTHCS B ceOe»
oOpedeHBI HA HEeyIauy.

8. Teopusn mnoscecme

1979.07
(aepe3 1 mecs)

A475. Utak, s TOJO0XKUI B OCHOBY CBOHMX PACCYKISHHHA HJEI OTPAKEHUsS, U3 KOTOPOU CIENyeT,
YTO TEOpHUs JOJDKHA PacCMaTPUBATHCS, BO-TIEPBBIX, KAK COOTBETCTBHE OOBEKTOB JICHCTBUTEILHOCTH H
X OTOOpaKE€HHH B TOJIOBE YeNIOBEKAa M, BO-BTOPBIX, KaK MPOIECC, B KOTOPOM TaKHUE COOTBETCTBHS
co3naroTcs. Temepp s STH JBa IIOJIOKEHHS PAccMOTpro Oosiee KpyNHBIM IUIAHOM: IIEPBOE — B
Pa3MBIIIJICHHH O TOM, YTO TAKOE€ MHOXKECTBO, BTOPOE — B PACCYKJICHHU O CYTH aJITOPUTMA.

476. Iloxamyit He OyAeT HaJeKMM OT MCTUHBI yTBEPXKAECHUE, YTO W TPaIUIMOHHAs Teopus
MHOXECTB SIBJISIETCS B OCHOBHOM aIlliapaToM Ul IOCTPOCHUS JPYTUX TEOpHil; 5 K€ pacCMaTpUBAIO e
UCKITIOYUTENIBHO KaK CPEACTBO N3JI0KEHUS Pa3IUIHBIX TEOPHH.

A477. C tex nop, kak 29-netHuit ypoxenen llerepOypra, Hemeukuii marematuk ['eopr Kanrop
(Cantor 1845-1918) B 1874 romy mpoOCiaBui CBOIO TEOPHIO MHOKECTB, HET HJICH, OOsiee MOBIHSBIINX
Ha GOpMHUpPOBaHHE MaTeMaTHYecKOH MbIciu. C Teopueil MHOKECTB MbI TElEph BCTpedaeMcst OyKBaJIbHO
BO BCEX 00J1acTsIX HAyKH (TpaB/ia, y>Ke B JJOTUKE APUCTOTENS MHOTO OT TEOPHUU KOHEYHBIX MHOXKECTB).

A478. Takas TONyNApHOCTh TEOPHUM MHOMKECTB, OUYEBHIIHO, BbI3BaHA (HyHIAMEHTAJIBHOCTHIO,
rIyOMHOM ee METOJOB M caMOro MOAXOJa WM, €CIM CKa3aTb TO JK€ caMoe TOuHee — OJM30CThIO ee
METOJIOB K TOMY, KaK Ha CamMoOM Jielie MPOMCXOJUT OTPAKEHHE YEIOBEKOM pEallbHOrO MHUpA, TO €CTh
MBIIICHHE. B cBeTe 3TOro HET HUYEro YJIUBUTEIBHOTO B TOM, YTO M B MOWX MEJHMTAIMSIX pa3HbIC
MHOXECTBA U BCSIKUE UX MEPETICTEHUS] UTPAIOT OTPOMHYIO POJIb.

A479. 4 mor OBl MPOCTO COCHATHCS HA TEOPUIO MHOXKECTB, M 3TH PACCYKICHHS CTaId Obl
JUITHAMH, eci Obl OOIIeNpUHSATAs, TPAJAWIMOHHAS TEOpUsT MHOXKECTB MeHs ycrpamBaia. Ho, kak
BUJINTE, 3TO HE TaK.

480. B TpaguunonHoi Teopun KaHTOpa M €ro MHOrOYMCIEHHBIX IOCIEI0BAaTENEl OCHOBHOE
BHUMAaHHUE yJlensercsl OCCKOHEUHbIM MHOXKECTBaM, a H3Y4YeHHE KOHEUHBIX MHOXKECTB CUHMTAETCS
TPUBUAIBHO TPOCTHIM. S e HACTOMYMBO M30erar0 BCTped C OECKOHEUHBIM, MOTOMY, YTO TMOJOOHBIC
paccy>KAeHus] MHE Ka)KyTCsl JIMIIEHHBIMH JI0CTaTOYHOM TOUYHOCTH. [la IpOCTAT MEHS MaTEeMaTHKH BCETO
MHpa, HO Pa3roBOPbl O TOM, YTO B OECKOHEYHOM YHMCIleé OECKOHEYHBIX MHOKECTB CTOJIBKO K€
3JIEMEHTOB, CKOJIBKO WU B OJHOM M3 HMX, IIe-TO B INIyOuMHE AyIIM s BCE K€ CUMTAIO CTOJIb XKe
rTyOOKOMBICTIEHHBIMH, KaK M PacCy>KACHUS O TOM, CKOJIBKO aHI'€JIOB TOMECTSITCSI Ha OCTPUH HTJIBL.

481. Ho, pa3symeercs, He CBOMM OTHOIIEHHEM K OECKOHEYHOCTH TPaIWIMOHHAS TEOpHS
MHOXECTB MEHSI HE yCTpauBaeT. Sl HaX0Xy ee pacCy>KICHUS HEJOCTaTOYHO TOYHBIMHU (Haubojee SApKo
Pe3y/IbTaThl ITOH HETOUHOCTH MPOSBISIOTCA B 3HAMEHUTHIX NapafioKcax) U, XOTS U3 BCeX aOCTPaKTHBIX
Teopuil oHa HamOonee (yHOaMEHTaTbHa, TO €CTh, HauOOJEe TOYHO OTpPaKaeT ACHCTBHUTEIBHYIO
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CYIITHOCTh MBIIUICHHUS, HO BCE XKe JIajieKa OT UCTUHBI, M HAJI0 CJICNIaTh e¢ ellle 0onee GpyHIaMeHTaIbHOM,
TO €cCTh, ele Ooyiee MPHUONM3UTH €€ METOAbl M KaTeropuu K JEHCTBHUTENHFHOMY IOJOXEHHIO BeIIen
MpoIecca MBIIIICHHUS.

482, Teopust MHOXKECTB C MOCH TOYKH 3PEHUS CONEPKUT BCE TO HaubOoIee o0IIee, YTO MPUCYILE
BCEM TEOPHSIM, 1 UMEHHO TIOITOMY MOXKET CIIYXKHTh alllapaToM UxX nocTpoerns. Ho, ¢ Apyroii cTOpOHEI,
M3 ATOTO )K€ CIEIyeT, 9TO caMa TEOPHs MHOXKECTB OyJIeT TeM JIydIlle CO3/laHa M OMHCaHa, YeM TOYHEee
OHa OYJIET COOTBETCTBOBATh TOMY, KaK Ha CAMOM JIeJIe IIPOUCXOIUT MIOCTPOCHUE TCOPHIA.

9. Konuenuyuu muoscecmea
1979.07

.483. TlonsaTne MHOXeECTBa, 3TO (pyHAaMEHTAIbHOE M HEOMpeaesieMoe TTOHATHE S TaKkKe Hadal
paccMaTpuBaTh B CBETE HJCH OTpaKeHUs. B TpamulMOHHOW TEOPHUH MHOXKECTB MOKHO PacCy’AaTh O
KaKuX TOJhKO Bam B3aymaercs MHOXKECTBAX (CUMTasi UX CYHIECCTBYIOIIUMH), K IPUMEPY O MHOXKECTBE
BCEX MHOXECTB, HE COICPKALIMX ce0s1 B KAUeCTBE JIeMeHTa. TaKoil moaXoa MEHS HU B KOEM cllyyae He
yCTpauBal, s CYUTAN HY)KHBIM IIPH PAcCY>KACHUSAX O MHOXKECTBAX yYUTHIBATH JUHAMHUKY ITOCTPOCHHS
TCOPHUHU aBTOPOM, INHAMUKY €€ KOJUPOBKH U I[CIHI/I(prBKI/I, Hp06neMy JOCTHXXCHHUS B3aUMOIIOHUMAaHU A
MEXIY aBTOPOM U YUTATEIIEM.

.484. Ilepeno MHOH IpeAcCTany TPU KOHIEHIIMN MHOKECTBA, COIJIACOBAHHBIEC C UICEH OTPAKEHUA,
U JTonroe BpeMs 51 ObLT MOX0XK Ha OypuaaHoBa ocia B OECCHIBLHOM KOJleOaHWU MEXIy HUMH. BoT 3Tn
TPU KOHICIIIHN:

.485. 1) IlepByr0 KOHIIETIIIMIO MHOXECTBa MOKHO BEIPa3HTh akCHOMOi: Ecmm cymiecTByroT
a(1), a(2), ..., a(k), To CyIIeCTBYET Tak:ke 00BEKT A, Ha3bIBAEMBIiI MHOKECTBOM 00BeKTOB a(l), a(2), ...,
a(x). Takum 00pa3oM, JOCTATOYHO IMPH MOCTPOCHHU TEOPUU OOBSBUTH O CYIISCTBOBAHUU KAKUX-TO
NEePBOHAYAIIBHBIX OOBEKTOB (HAIpUMEpP aTOMOB), YTOObI OTCIOJIA ABTOMATHYECKH BBITEKAIO CYILECT-
BOBaHHWE OECKOHEYHO MHOTHMX BCEBO3MOXHBIX MHOECTB, IOJABISIONIEe OOJBIIMHCTBO KOTOPBIX
TCOPHU HHUKOTAa HE HOHaJIO6I/ITC$I. ABTOpy JJId TIOJTYYCHUA IIpaBa pPacCyXJaTb O MHOXKCCTBE HYXKHO
JHIIL YOGIUTHCS B €r0 CYILIECTBOBAHUH ITyTEM JI0Ka3aTeIbCTBA CYILIECTBOBAHMS BCEX €T0 AJIEMEHTOB.

486. Orta KOHLENIMS HMEET TO NPEHMYILIECTBO, YTO MHOXECTBA — OOBEKTHl TEOPUH —
paccMaTpUBAIOTCS KaK CYIIECTBYIOIINE JIO Havaia MOCTPOCHUS TEOPHH, TO €CTh KaK OObEKTUBHBIE, HE
3aBUCSINUE OT X0JIa €€ TIOCTPOCHUsI, OT aBTOPa, YNTATEINS; HAXOATCS BHE UX, B PEalbHOM MUpE, TO €CTh
OHHU — TIOJIHONIpaBHbIE, HAcTosue 00beKThl. Ho, ¢ npyroil cTOpoHBI, BeCbMa CTPaHHBIM SIBISETCS TO
00CTOSITENBCTBO, YTO Kakue Obl MPHYYIMBBIE MHOXXECTBA MHE HE B3JIyMaloCch B3STh (HAmpUMep,
MHO>XECTBO H3 Fpa(I)I/IHa, MHOXKECTBA TPEX KPBICUHBIX XBOCTOB, ITYCTOT'O MHOXECTBA U OJHOI'O aTOMa U3
Henp lOmwutepa), oHM OkaspiBalOTCs (Kakoe cyacThe!) 3apaHee CYLISCTBYIOIIMMHU. Tak He Jydmie Jiu
CUMTaTh, YTO 3TO 51 CaM MOCTPOMII 3TO MHOXKECTBO (KaK M BCE OCTAJbHBIC), & M3HAYAIBHO CYLIECTBYIOT
JIUIIb UCXOJAHBbIE 00BEKTH (Hampumep, atromsl)? Kpome Toro, mpu 3TOH KOHLENIMH HE OYEHb YETKO
BHJIHA HE3aKOHHOCTh DACCYXJIECHHH O MHOXECTBaX, CcoJepKalmux cebs B KadecTBe JJIEMEHTa,
NPUXOANUTCS CIENHMATbHO OrOBapHBATh, UYTO CYIIECTBOBAHHE JJIEMEHTOB HE JIOJDKHO 3aBHUCETH OT
CYII€CTBOBAaHNA MHOKECTBA.

487. 2) DT BONPOCH! OYEHB MIPOCTO M ECTECTBEHHO PEIIAIOTCS MPU KOHLEIINH MHOXKECTBA,
COIJIACHO KOTOPOM MHOXECTBA CO3AAIOTCS B XOJE€ MOCTPOCHHS TEOPUH W3 TEPBOHAYANBHBIX U paHee
MOCTPOCHHBIX 00BEKTOB. MHOKECTBO, cofiepkaliee ce0sl B KaueCTBe AJIEMEHTA, TOT/Ia MPOCTO-HAIPOCTO
HEBO3MOXHO IMOCTPOUTH MU3-3a «HCXBATKHU CTpOﬁMaTepHaHa)), a NIpUIyJJIMBBIE MHOXKECTBa IMOJIHOCTBIO
JIOXAaTCsl Ha COBECTH TOT0, KTO MX mocTpoui. Ho Bo3HHMKalOT HOBBIE TpyAHOCTH. Kak 3T0 aBTOp Teopuu
OJTHOH TOJIBKO MBICIIBIO MOKET MOCTPOHUTH YTO-TO B peaibHOM MHpE, /12 €Ille, MOXKET ObITh, B MacIuTabax
TaJIJaKTUK Ha YAJAJICHUW MWUINApA0B CBETOBBIX sger? U ecim IMOCTPONJTI MHOXKXECTBA aBTOP, TO YTO K€
JleJaeT guTaTeNb? Y)Ke TOJNBKO WM3ydaeT TOTOBhIE MHOXKECTBa, uTo ju? Ho Bemp nmelicTBHS WX 000MX
CTOJIb OXOH. He syuriie iu cuuTaTh, YTO KaXKABIH U3 HUX YTO-TO CTPOUT TOJBKO Y ce0sl B rojoBe?

.488. 3) CormacHO TpeThEH KOHIICTIIIMH, B PEATHPHOM MHPE CYIIIECTBYIOT TOJIEKO IIEPBO-
HayaJbHble 00BEKTHI, ABTOP U YUTATENb JK€ B CBOUX I'0JIOBaX CTPOUT OTPAXKEHHUE ITUX NIEPBOHAYAIIBHBIX
00BEKTOB, a MOTOM U MHOXKECTBa M3 HUX. Ho Torna iec — MHOYKECTBO 1epEeBbEB — CYLIECTBYET TONBKO B
MOEH TojioBe, W s HE HMEI0 MpaBa TOBOPHUTH, YTO CTpaHy IOKPBIBAeT Jec, 4To BO BceneHnHoit
CYLIECTBYIOT I'aJJaKTUKU — MHOXECTBA 3B€3]] — U T.J1.. TaM CYILECTBYIOT aTOMbI, U TOJIBKO aTOMbl. Tak He
JydIle 1 BCE-TaKW CUUTATh, YTO MHOKECTBA CYLIECTBYIOT B PEajlbHOM MHUpE, a 5 JIMIIb CTPOI0 HX
OTpaKeHHUs1, TO €CTh, BEPHYTHCS K MEPBOM KOHIETIITNH?
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489. Ho ecin MHOXeECTBa CYIIECTBYIOT B PEAJIbHOM, MaTepUaIbHOM MHpE, TO TIe JMHAMUKA
MIOCTPOCHHUS TEOPUHU, IJI€ COOTBETCTBHE OTPAKAEMOI0 M OTPAXKCHHS B TOJIOBaX OTACIBHBIX JIIOICH,
OTKY/Ia TIOSIBJISIFOTCS a0CTPAaKTHBIE MHOXKECTBA?..

10. Ynueepcanuu

1979.08
(aepe3 1 mecsr)

.490. U BoT, 51 10 IOTEPH CHII KPYTHIICS B ATHX TPeX KOHIEMNIHIX, M €TMHCTBEHHBIM PE3yIbTaTOM
W3 BCErO ATOr0 OBLIO TO, YTO 5 CTAJl JydIle TOHWMAaTh TPAHAWO3HBIA CIIOP CPEIHEBEKOBBS — CIIOp 00
YHHUBEPCATHSX.

491, TeicsyeneTHHA CIOp O TOM, YTO TaKoe OOIee W YTO TaKoe EAWHWYHOE, W KaK OHH
COOTHOCATCS, OBUT HayaT Ha poauHe (uocoduu nByms aduHIHAMH M YYEHHKAMH HEBO3MYTHMOTO
Coxpara (Sokrdtés 09531/09532 — 09602). OcHoBaTeb MIKONBI KHHUKOB AHTHChEH (Antisthénés oK.
09565 — 09621) yrBepknman, uTo O0IIee — JIMIIL CIOBO, @ CYIICCTBYIOT TOJBKO CAMHUYHBIC BEIIH.
OcnoBatenb Akagemun [Tnaton (Platon 09573/09574 — 09653/09654), koTopblit ObLT Ha 8 JIET MOJIOKE
AnTHC(hEHa, TONOKUII HAyaJlo TPOTHUBOIOIOKHOMY MHEHHUIO, YTBEpXkJAas, 4TO OOIee CYIIECTBYET
peanbHO B BUJEC apXUTHUIIOB — UICH U3 «IIOTYCTOPOHHETO)» MHUPA.

.492. Ho ocobenHo sipko crop 3aropeincs B CpeqHue BeKa Mocie TOro, Kak MepeceInBIINNCS BO
@paniyio 1 onekaeMbiii koposiem Kapiiom JIsiceim upnangen Moann Ckot Dpuyrena (Johannes Scotus
Eriugena ok. 0810 — ok. 0877) MONOKMIT HAYATIO TEUECHHIO PEATUCTOB, B AyXxe [lnatoHa yTBEpIKAaBIIHX
pealbHOCTh 00IIero (yHUBEpCcannii) B BUAE MYyXOBHBIX MPOOOPA3OB OTIEIBHBIX BEIIEH, a yposKeHeI
TOTO camoro ¢paniry3ckoro ropoaka Kommbeens, rae cycts 900 net Dpubdeprep B 1918 roay moamucan
akT Kanutynasuuu ['epmanun nepen @pannueit, a B 1940 rony Ileren — ®@pannun nepex ['epmanueid,
KaHOHWK KadenpaabHOTo cobopa (TO ecTh, WIEH COBETa JYyXOBHBIX JIMI NpH enuckone) HMoaHu
Pocrienun (Roscellinus ok. 1050 — ok. 1120) ocHOBa Te4eHHE HOMUHAIMCTOB, YTBEP)KIABIIUX, YTO
YHHUBEPCAJIHNH, TO €CTh 00IIee — JINIIIb 3HAKU W CHMBOJIBI, CO3/[aBaEMbIE JTIOBMHU.

493, C Tex mop Kaxblil yBaKawomui ce0s (Gpuiiocod) cumTan CBOMM JOJITOM BBICKA3aTh CBOE
MHEHHE I10 TIOBOJIy TOTO, YTO JK€ TaKkoe o0Iee B Bellax.

494, Urak, tae ke cymecTByeT oOmee (MHOXXECTBAa) — B pEalbHOM MHUpPE WM B HAaIleM
BOOOpakeHNH?

.495. Pazymeercs, s mpeKkpacHO MOHWUMAII, YTO HA CaMOM JIeNie Pa3lIn4usi MEXIy ONHCAHHBIMH
BEIIIE TpeMs KOHIENIIUAMA MHOXECTBA COBEPIICHHO HENPUHIUIHAIBHBI, TO €CTh, HHUKaKHe
JabHEeWIe BBIBOABI TEOpPUU He OyIyT 3aBHUCETh OT BBHIOOpA KOHIIEHIMH, OYAET OTIMYATHCS JIMIIb
¢dopma, nuib cinoBa. Ho Bee ke, kakyro Gopmy u3dpath?

.496. B xoHIIE KOHIOB 51 PELINW NOCTYNUTh TaK, Kak BBl 3TO BUAUTE — onmucaTh BKpaTLE MEpen
Bamu Bce Tpu KOHIEIIIIMY, a B AalbHEHIeM pacckas mo (GopMe CTPOUTH Tak, YTO B PEaTbHOM MUpE B
00IIEeM-TO CYIIECTBYIOT TOJBKO OOBEKTHI IEpPBOHAYAIBHBIE (HApUMEp aTOMBI), a aBTOp B XOje
MIOCTPOCHUSI TEOPUH cO37aeT y ceOs B TOJIOBE OTpaKaroliue OOBEKTHI, COOTBETCTBYIOLIUE STHM
NEPBOHAYAIILHBIM, a IOTOM U OTpaXkarolre 00bEKThI, CBI3aHHBIE C eJION TPYIIOi paHee MOCTPOSHHBIX
OTpaXkaromux OOBEKTOB (TPEThSl KOHIICTIIHS), W TEM CaMBIM JTOT HOBBIM OTpa)KaroUmUHd OOBEKT
COOTBETCTBYET IIEJION TPYIITIE MEPBOHAYATBHBIX 00BEKTOB, TO €CTh OH TEM CAMBIM IIOCTPOUII MHOXKECTBO
B peaJbHOM MHpe (BTOpast KOHLIEIIIHSA).

.497. Utak, 0 MHOKecTBaxX s Oyny pacCyXIaTh C TOYKH 3pEHHS BTOPOH KOHIIETIIMK — aBTOp, a
MOTOM W YHTATENb, KaXKIBIH CTPOUT CBOM MHOXECTBA (M3 OJJHOTO M TOTO € MCXOJHOTO, IEPBUYHOTO
«cTpoiiMaTepuala), CyLIECTBYIOIIME MOCe MOCTPOSHHUs B peaJbHOM MHpE, HO OTHaBaTh cebe OT4eT
SICHO B TOM, 4TO (PU3UYECKU 3TO MOCTPOCHNE MHOXKECTBA €CTh IOCTPOCHUE OTPAKAIOIIETro ero 00bEKTa B
rojoBe aBTopa (Wi YuTaTess). MHOKECTBO M €ro OTPaKEHUE CTPOSITCS OJHOBPEMEHHO, HEBO3MOXKHO
MOCTPOUTH MHOKECTBO, HE CO3JaB €ro OTPaKEHHE; IMOCTPOCHHE OTPAXKCHUS O3HA4YaeT CO3JaHHe
MHOkecTBa. CyIIecTBYeT MHOKECTBO — 3TO 3HAYHT: CYLIECTBYET €r0 OTPaXKCHUE; HET OTPAsKEHHSI — HET
U MHOXecTBa. U, cienoBaTenbHO, HEJb3sl paccykJaTh 0 MHOXECTBE BOOOIIIE, a TOJILKO O MHOXKECTBE,
MOCTPOEHHOM KEM-TO.

498. Ecmu roBoputh 00pa3HO, TO MHOXECTBO (B MOEM ITOHMMAaHWU) — 3TO MHOXECTBO (B
KJIACCHYECKOM TIOHMMAaHWH) MaTEePHAIbHBIX (00s3aTEIBEHO MaTEPHATBHEIX!) OOBEKTOB, O KOTOPHIX KTO-
TO nymaeT (TO €CThb MOCTPOWII MX OTpakeHue). TakoBa B TIEPBOM NPUOIMKEHUHM MOSI KOHIETIIHS
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MHOJKECTBA (B IIEPBOM MPUOJIMKEHUH TTOTOMY, YTO B JJABHEHUIIIEM 51, OTIIPABIISASACH OT 3TOT'O IEPBUYHOTO
MMOHUMAaHUs, BBey BCE OoJiee aOCTpaKTHBIE MHOXKECTBA).

11. Anzopummuueckan meopus MHOMHCECME

1979.07
(panbie Ha 1 mecsir)

499. U3 5Toll KOHLENIMKM MHOKECTBA BBITEKAET, YTO HEINb3s FOBOPUTH O MHOXKECTBE BOOOIIE,
HYXXHO 3HaTh K€M, KOTIa ¥ KaKMM 00pa3oM MHOXKECTBO MOCTpoeHo. Kakum 00pa3om moCTpoeHo — 310
oIpeiesIgeTCs, BO-IIEPBbIX, HAOOPOM TeX NMPHEMOB, NICHCTBUI, KOTOPHIMH MHOXKECTBO CO3/1aBAJIOCh H,
BO-BTOPBIX, COBOKYIHOCTBIO T€X OOBEKTOB, HaJl KOTOPBHIMH 3TH ACHCTBHSA MPOBOIWINCH. TO, UYTO
ompezenseT Ha0Op NEHCTBHMA, s B COTJIACHW C TPAIUIMeld Ha3bIBAI0 AJITOPHUTMOM, a COBOKYITHOCTBH
00BEKTOB, HaJl KOTOPHIMU IPOBOAWINCH 3TH JEHCTBUS IO AAaHHOMY aJrOpUTMy — MaTepuaiaoM. Toro,
KTO MHOXECTBO CTPOMT, 51 Ha3bIBAIO CYOBEKTOM.

.500. CornacHo 3TOH KOHIEMIINH, BCIKUH, KTO PAcCyKJIaeT 0 KAKOM-HHOYAb MHOKECTBE, JOJKCH
SCHO OTIaBaTh ce0e OTYET B TOM, KAKUM CyOBEKTOM, [0 KAaKOMY aJTOPUTMY M U3 KaKOro mMarepuana
MHO>KECTBO MTOCTPOEHO.

.501. Teopuro MHOXECTB, OCHOBaHHYIO Ha 3TOW KOHLEMIUH, s Ha3blBal0 aJITOPUTMHUYECKOM
TEOpUEN MHOXKECTB.

.502. MOXHO OTMETUTh TPHU TIJIaBHBIX OTJIWYMUS TPAIAULHUOHHOM M AITOPUTMHUYECKON TEOpUid
MHO>KECTB (MM TPH MPUUUHBL, 10 KOTOPHIM TPAJULIMOHHAS TEOPHsI MEHS HE YAOBJIETBOPSIET):

.503. 1) B TpagummoHHOW TEOpPHH MHOXKECTBAa PACCMATPUBAIOTCS KaK HEYTO H3BEYHO
CYLIECTBYIOIIEE, KaK OOBEKThI, KOTOPBHIE TOJBKO IIOABEPraroTCs W3YyYCHHIO TEOpPHUEH M, €ClH Jake
WHOT/JIa MO’KHO BCTPETHUTH BBICKA3bIBAHUS BPOJIE «IIOCTPOMM MHOKECTBO...», TO 3TO BCE K€ JAJEKO He
TO, 4To Tpebyercsi. B anropuTMuyecKod TEOPHH MHOXKECTBO, MpEXJe, YeM HayaTh CYIIECTBOBATb,
JOJDKHO OBITH KEM-TO IOCTPOCHO (aBTOPOM MM uuTareieM). HepasznuueHne MHOKECTB, IOCTPOESHHBIX
Ppa3HbIMU JIMLIaMHU, €CTh HGpBLIfI HUCTOYHUK HETOYHOCTHU Tp&I[HHHOHHOﬁ TCOpUU.

.504. 2) B anropurMudeckoil Te€OpUH MHOXKeCTBa (OOBEKThI TEOPHUH) CO3JAIOTCS B OIMpeEe-
JICHHOM TIOPSIKE U3 paHee CO3/1aHHBIX 00BEKTOB. MHOKECTBO HE MOXKET OBITh ITOCTPOCHO PaHbIIE, YeM
MIOCTPOEHBI BCE €ro ANeMeHTH. HepasnuueHune nmopsiika mocTpoeHuss 00BEKTOB €CTh BTOPOM MCTOUYHHUK
HETOYHOCTH TPAJAULMOHHOM TEOpHH (HETIOCPEACTBEHHO NPHUBOIAIIMMN K apagokcam).®?

.505. 3) B TpagunuoHHOW TEOpHH MHOXKECTBO 3aJlaeTcs MO0 MepedHeM 3JIEMEHTOB, MO0
yKa3aHWEM IIpU3HaKa NPHHAIJICKHOCTH K MHOXECTBY. B aJlropuTMH4ecKodl TEOpUH MHOXKECTBO
3aJaeTCsl aJrOpPUTMOM €TI0 TOCTPOEHHS, HO HYXHO pa3nuyaTh MHOXKECTBA, YK€ IOCTPOCHHBIE U
MHOECTBA, KOTOPBIE €IlIe TOJIBKO MOTYT OBITh MMOCTPOEHBI, MOCKOJIbKY M3BECTeH anroputM. Hepasmu-
YEeHHE 3TUX BeIEei eCTh TPETHH UCTOUHMK HETOYHOCTH TPAIULOHHON TEOPHH.

.506. B o0mieM MOXHO CKa3aTh, YTO TPAAULUOHHAS TEOPHS paCCMaTPUBAET MHOXKECTBA B CTATUKE
HN3BCYHO CYHICCTBYIOIINX MHOXKECTB, 4 aJITOPUTMUYCCKad TCOpHUA — B JUHAMHKE IMOCTPOCHHA TCOPHH.
Teopust MHOXKECTB MHE Hy>KHa HE cama 110 ce0e, a KaK CPeJICTBO M3JI0KEHUS TOM MM MHOW TEOPHH, U 5
paccMaTpHuBaro €€ B Ipolecce co3aHus 3Toil Teopun. IlocTpoeHne MHOXKECTBA, Kak JIETKO MOHAThH, HA
caMoM Jielie ecTh 00pa3oBaHKe HOBOTO MOHSTHSI B 3TOH TEOPHHU.

12. Konuyenuyua meopuu

1979.08
(uepe3 1 mecsin)

.507. Tenepr HacTaJIO BpeMs MOJBECTH MEPBBIC UTOTH, OOBEAMHUTE HICI OTPAXKCHHS C KOHIIET-
1IMeil MHOXKECTBAa W IPHUHATH TaKOE IMPEJCTABIICHUE O TCOPHH, KOTOPBIM S BIpPEdh Oyay PYyKOBOICT-
BOBAaTHCSI BMECTO HJICH O JIBYX MHOXKECTBaX OCMBICIICHHBIX U UCTHHHBIX BhICKa3biBaHUH {.443}.

.508. S paccmarpuBaro 00pa3oBaHHME MHOXKECTBA KaK OCHOBHOH, IICHTPAILHBIA aKT OTPAXKCHUSL.
OO0Opa3zoBaHue MHOXECTBa (TO €CTh, COIJIACHO MPHHATON KOHIICMIHH, OJHOBPEMEHHO OOpa30oBaHME
MHO)XECTBA B pEeaTbHOM MHPE M OTPa’KaIoIIEro 00beKTa B TOJIOBE TOTO, KTO OTPaKaeT) S BOpPEIb OyIy

32 Cpasuu {VITA3.724}.
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Ha3bpIBaTh OJHUM CJIOBOM BBIOODKOH (M3 BCEX CYLICCTBYIOIIMX paHee OOBEKTOB aKTOM BBIOOPKHU
BBIOMPAIOTCSI HEKOTOPBIE U B JaJbHEHIIEM PacCMaTpUBAIOTCSl KaK HOBBIH €JUHBIH OOBEKT: MHOXKECTBO
BBIOPAHHBIX 0OBEKTOB — OTCIO/IA CJIOBO «BBIOOPKAY).

.509. Toro, KT0 OCYyHIECTBISCT BHIOOPKY, 5 HA3bIBaI0 CYOBEKTOM. JTO MOXET OBITh UEIOBEK,
OBM, nunor jieraromeii Tapeaku — B 00IIeM: BCE, YTO YTOJHO, €CJIM TOJIBKO OHO CIIOCOOHO BBINIOJHSTH
HE00XOIUMbIE JEHCTBHS [0 YaCTH OTPAKCHHUS.

.510. AxToM BBIOOpKH CYOBEKT CO3[acT B PEAILHOM MHPE MHOXECTBO, KOTOPOE IOCIE 3TOro
HAuMHAET CYIIECTBOBATh, TO €CTh MOYKET BIPEAb OBbITH BHIOPAHHBIM Il 00pa30BaHUsl HOBBIX MHOXKECTB
TEM K€ CyOBEKTOM HapaBHE CO BCEMH OCTAIBbHBIMH OO0BEeKTamMH. Ho, 4TOOBI B Kako#-TO MOCIEaO-
BaTEJILHOCTH BBIOOPOK 00pa30BaTh NMEPBOE MHOKECTBO, KAKME-TO O0BEKTHI NOJDKHBI CYILIECTBOBATh YK€
pasblie (B MPOTHBHOM Clly4yae MOJyYUTCs BBIpOKAeHHas «Teopus Hudero»). Takue, cyniecTByroIue
y’Ke 10 HepBOH BBIOOPKH, OOBEKTHI AJIs AJaHHOW IIOCJIECAOBATEIbHOCTH BHIOOPOK 51 HA3bIBAI0 TOUKAMHU.
Pazymeercs, 4ro pasznuuue MeEXOy TOYKAMH W MHOXKECTBAMH YCIOBHO M HMEET CMBICI JIMIIb
OTHOCHUTENIFHO OTIPE/ICIICHHOM MOCIEI0BATENBHOCTH BHIOOPOK, TaK KaK TOYKH JAHHOM IPyMIbl BEIOOPOK
MOT'YyT 6I)ITI) CO3aaHbl KaK MHOXXECTBA B MPCAIICCTBYIOIIUX BbI60pKaX.

.511. O06BeKTHI, KOTOPHIE OBUTH BHIOPAHBI B aKT€ BHIOOPKH, SI HA3BIBAIO DIIEMEHTAMH CO3/IaHHOTO
MHOkecTBa. OTHOIICHHS MEXIY MHOKECTBOM A H OJHMM ero 3yieMeHToM a(i) s Oyay BbIpa)aThb
CIIOBaMH:

a) MHOXKECTBO A COJIEPIKHUT 3J1eMeHT a(i);
0) ameMeHT a(i) IPUHAMIEKUAT MHOKECTBY A.

.512. OTHOwEHHUs MEXAYy MHOXECTBOM A M BceMu ero aieMeHTamu a(i) s Oyay BBIpaXkaTh
CIIOBaMH:

a) 3JIeMEHTHI a(i) COCTABIIIOT MHOXKECTBO A;
0) MHOXKECTBO A cOCTaBJIEHO U3 3JIEMEHTOB a(i);
B) MMesl 3JIeMEHTHI a(i), MOYKHO COCTaBUTh MHOXKECTBO A.

.513. MHO>XeCTBO HE YTO-TO pa3 W HaBcerAa AaHHOe. UTOOB MHOXKECTBO HAYaIO CYIIECTBOBATH,
OHO JIOJDKHO OBITh COCTABIICHO M3 BEIOPAHHBIX B Pe3yJbTaTe akTa BEIOOpKHU 31eMeHTOB. OO0pa3oBaHHOE B
pe3yabTaTe BBI60pKI/I MHOXXECTBO TaKXE€ SBIISICTCA OG’LGKTOM U HapaBHC C OCTaJIbHBIMHU OG’LCKTaMI/I
Y4YacTBYET B CIEAYIOIIEH BHIOOPKE, OCYILECTBIISIEMOI TeM ke caMbIM CyObeKTOM. MHOXeCTBO, OCTPO-
€HHOE JPYTrUM CyOBEKTOM, MepBOMY HeJOCTYNHO. OH MOKET JMIIb HAa OCHOBAHWHU 3aKOAMPOBAHHBIX
N3JI0KEHHUH TCOPUHU NOIMBITATHCA ITOCTPOUTH CaM IMOX0KEE MHOXKECTBO.

.514. Toukn U MHOXeCTBA S Ha3bIBAIO PEINSIMH (B YECTh T€X, KTO CUUTAJ, YTO OOIIee CyIIEeCT-
ByeT peaiibHO). PeanbHblil, oTpaxaeMblii CyOBEKTOM MHpP, TakKMM OOpa3oM, COCTOMT M3 TOYEK WU
pasnn4HbIX MHOKeCcTB. Co3/1aBasi B peajlbHOM MHpPE MHOXKECTBO, CyOBEKT B aKTe BBHIOOPKH (HU3HUYECKH
co3laeT y cebs onpeesieHHbIH OTPaXKAIOIIUI 00BEKT, KOTOPBIN S1 HA30BY HOMHUHAJMEH (B YECTh TeX, KTO
cuMTall, 4TO O0Ilee CYIIECTBYET JIMIIb B ToyioBax Jrojei). HoMmuHanus Bceraa cymiecTByer B mape ¢
OJTHOHM M TOJIBKO OJTHOM peanuei. Takyro mapy peaJinu 1 HOMUHAJIUK S Ha3bIBal0 YHUBEpcalneH (B 4ecTb
TPaHAMO3HOTO MHOTOBEKOBOTO cropa). Kaxkmas BbIOOpKa co3maeT Bcerna OAHY W TOJIBKO OAHY
YHUBEPCAJIMIO — TO €CTh, OJHY PEAITMIO M OJJHY HOMHHAJIHIO. >

.515. 3a Bpemst CBOEro CymiecTBOBAHUS U OTPAXKATEILHON JEATEIBHOCTUH CyOBEKT OCYIECTBIISIET
HEKOTOPYIO COBOKYITHOCTh BBIOOPOK W co3maeT (B ciaydae CyOBeKTa-ueloBeKa BeChbMa OOIIMPHYIO)
COBOKYITHOCTh yHUBepcaymii. J[1000e TOJMHOKECTBO 3TOH COBOKYIMHOCTH YHHBEPCAJHHA, CO3JIaHHBIX
OJITHUM CYOBEKTOM, sI Ha3blBalo Teopueld. Teopus — 3T0 J1r00asi COBOKYIHOCTh YHHBEPCAIHH (OZHOTO
CcyOBeKTa).

.516. COoBOKYITHOCTh BCEX peasnii TEOpUH I HA3bIBAIO MPEAMETOM (TEOPHH), COBOKYITHOCTH BCEX
HOMHUHaNM — oToOpakeHHWeM (mpeaMeTa CyObEeKTOM MpH IOMOLIM TEOPHUH), COBOKYMHOCTH BCEX
BBIOOPOK, CO3JAIOIINX TEOPHUIO — OTpaKEHUEM (IIPOLIECCOM OTPaKEHHsI CyObEKTOM IpeAMETa), COBOKYII-
HOCTbH BCEX TOYEK, UCTIOIH3YEMBIX TEOPHEH — MPOCTPAHCTBOM (TEOPHH), COBOKYITHOCTh BCEX MHOXECTB,
CO3JIaHHBIX IPH MOCTPOCHUU TEOPUH — 31aHUEM (TEOPHN).

.517. JIroboe MOOMHOXKECTBO TEOPHH, TO €CTh, JIOOYI0O COBOKYIMHOCTH YHUBEpCAJIUil OJHON
TEOpUH g Ha3bIBAIO HIeeH (Teopuu), MO0y COBOKYITHOCTh PEanii OJHOW TEOpUH — IIOJIEM, JTFO0YI0
COBOKYITHOCTH HOMWHAJIMI OHOW TEOPHH — IpeJcTaBiieHneM (UAcH), TF00YI0 COBOKYITHOCTh BRIOOPOK

33 2008.09.02: 3mech, B TakoM aOCTPaKTHOM H3IOKEHHM, BCE 3TO, HABEPHO, BBITIAANT MAJIONIOHATHO.
B03MOXHO, CYIITHOCTB pa3roBopa Oy/IeT sICHee, €CJIM 3HATh U IOMHUTH, YTO PeYb Ha CAMOM JeJI€ UAET O IEUCTBHUAX
KOMIBIOTEPa («OTPAKAIOIIETO» «PEeabHbIA MHUP», HO BCE PaBHO KOMIbIOTEpa). TONBKO 311eCh, B MEPBOM YacTH
KHUTH 3TOT KOMITBIOTEP €IIle B SBHOM BHUJIE HEJIb3s BBOJUTh; OH MMOSIBUTCS BO BTOPOIi 4acTH.
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OJTHO# TeOpUH — cepreil (BBIOOPOK), JIIOOYI0 COBOKYITHOCTh TOYEK OHOM TEOPUH — IMOAMPOCTPAHCTBOM,
a I00yI0 COBOKYITHOCTh MHOKECTB OJJTHOW TEOPHH — CTPOEHUEM (TEOPHH).

.518. TakoBa B mepBOM NPUOIMKEHHH, B pAO0OYEM NPEICTaBICHUH, TIPUHSTAsE MHOKO KOHIIETIIIHS
TeopuH. B pamkax ee I KakI0ro cyoObekTa MOXKHO TOBOPUTH O HIECTH COBOKYIHOCTSX OOBEKTOB, U
JUISL KJKJIOM M3 3THX COBOKYITHOCTEM s TIPUCBOKJI OT/IENIbHBIE MMEHA, HA3BAHUS JUIS

— COBOKYITHOCTH B IIEJIOM,
— JUTS OTJICIBHOTO €€ DIIEMEHTa U
— 11000T0 €€ MOIMHOKECTBRA.

.519. BBITh MOKET, YHTATENIO TIOMOXKET JIyUIIle OPUEHTHPOBATHCS B 9THX HAa3BaHUAX MPUBEICHHASL

B {.520} Tabmuma u B {.521} cxema. (Ilpum. peo.: kommenmapuii cm. makxce ¢ {TRANS.1078}).

.520.
Ne n/m \ COBOKYITHOCTH  OJJIEMEHT MIOIMHOKECTBO
1 TEOpUs YHUBEpcaIus | uues
2 peaMeT peanus ToJie
3 0TOOpaXeHHWE | HOMHHAIUS npeAcTaBIeHIE
4 OTpaXKCHUE BHIOOpKa cepust
5 MIPOCTPAHCTBO | TOYKA MOJIIPOCTPAHCTBO
6 3/1aHUE MHOKECTBO CTpOCHHE
@ur.1. Tabauua TepMUHOB KOHIEIIUU TEOPUHI
.521.

PEANBHHA MVP NTPOLECC OTPAKEHUA CYBBEKT

CTpOEHME
NpezcTaBleHye

Jw6aga X coso

KyNHOCTh HasH-

BaeTcd:

MHOXECTBA

OcHoBHHE

HUBEp-
peanmnu BHOODKY HOMYHAINY y 2
canuy

0GBEKTH

3naHue

CoBGKyTTHOCTD

npezMeT

OTpaKeHue 0ToG paxeHue Teopus

BCEX MX HasH-

BaeTca:

®@ur.2. Cxema KOHIICTIIUN TEOPUH

13. Ozpanuuenus 6v100poK
1979.08

.522. CkBO3b IpenbIIyLINE PACCYKICHNS TPOBOAMIACH YETKO HE OTOBOPEHHAs! IO CHX IOP MBICIIb
0 TOM, YTO BBIOOPKH MOKHO Pa3jOXKHUTh B Psill, © TOYHO U3BECTHO, KaKkas BEIOOPKa KaKOM MpeIIeCTBYET,
TO €CTh, YTO BBIOOPKH — HEUTO TOX0Kee Ha KoMaHI6I DBM.

.523. PazymMeeTcs, 3TO O4EHb CYLIECTBEHHOE OrpaHHuYeHHe. B NpHHIMIIE MOKHO paccMaTpHUBaTh
TaKyl0 aJrOPUTMUYECKYI0 TEOPHIO MHOMECTB, B KOTOpOW BBIOOPKHM MOTYT OCYILECTBISTHCS
napayiebHO U MOTYT OBITh CO37[aHbI MHOXKECTBA, COJICPKAIUE B KAUYECTBE DJIEMEHTA caMu ceOs Win
Jpyrue MHOXECTBa, KOTOPBIE, B CBOKO OYepellb, COJCPKAT ITH IMepBble (s ObI Ha3BaJl TAKyIO TEOPHUIO
napayiebHONM aNrOpUTMUYECKOM TEOpHeH MHOMKECTB, a Ty, KOTOPYIO sI HCHOJB3YI0 B JCHCTBH-
TETLHOCTH — JMHEHOM). Ho s oTKa3aucst OT 3TOW WIer W NMPWHSUT PUHITAT JTMHEHHOCTH — YIIPOIICH-
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HBIH, HO 3aTO Ooyiee SICHBIH BapuaHT, TaK KakK JOMyIICHHE MapajuleIbHOCTH BBIOOPOK DPEHIUTENHHO
HUYETO HE JaeT JUIS JOCTHXCHUS TpeciielyeMo MHOIO TIeTTH — pa300paThCsi B TOM, KaK HY>KHO W3J1arath
Teopun. bonee TOro, s HAJOXKWUI HAa aNTOPUTMUYECKYIO TECOPUIO MHOXECTB €II¢ OJHO OYEHb CYIIECT-
BEHHOE OrPaHMYEHHE — IIPUHIIUI OJHOpOoAHOCTH.

.524. Bo BpeMs MOCTPOEHUS TEOPHH IIPH IIEPBOI BHIOOPKE MOTYT OBITH BEIOPAHBI TOIHKO TOYKH H
CO3[aHO TO, YTO HEMHOXXKO HIDKe Oynmer HazBaHO (urypoil. Bropoil BEIOOpPKOIl yke MOKHO BBIOPATh
¢urypy BMecTe C TOYKAMH M CO3JaTh Kakoe-TO HEOAHOPOJHOE MHOXECTBO. B manbHelmeM 3To
MHOXECTBO MOXKET OBITh BBHIOpaHO B JIIOOOM COYETAHWM C TOYKAMH W Pa3IMYHBIMH MHO)KECTBaMHU
MO0OW CTETIeHH HEOTHOPOTHOCTH, CO3/laBas camble HEBOOOpasuMble yONMOAKu. Jlomyrnenne Takou
BO3MOXXHOCTHU OIISATH CO3/IaCT HUKOMY HE HYXXHYIO CIIO)KHOCTh, M HH Ha IIar He MpHOIMkKaeT MeHs K
LEJH.

.525. TlosroMy s TPHWHSII TPUHIUN OJHOPOJHOCTH, KOTOPBIM JOIyCKAeT JHINb CO3JaHHe
OJIHOPOJIHBIX MHOKECTB, @ IMEHHO — TOYKH MOTYT OBITH BEIOpaHBI TOJIEKO BMECTE C TOYKAMH, CO3/IaBast
MHOXECTBA — PEAIMH TIEPBOTO YPOBHS (TOYKHM MOKHO paccMaTpUBaTh KaK peajiid HYJIEBOTO YPOBHS).
Peanust mepBoro ypoBHsi MOKET OBITH BHIOpaHa TOJNBKO BMECTE C peallieil TOTo K€ YPOBHS, CO3/1aBast
peaynio BTOPOro YPOBHA | T.A. TakuM 00pa3oM MOIy4aeTcs TeOPETUISCKH HeorpaHUYEHHAs HepapXus
YpOBHEH peanuil. B KOHKpETHOM TEOpHUU MMEETCs OIpPENeIICHHOE YHCIIO YPOBHEH peanuii (Hemepece-
KaroIuxcst HOHCﬁ), U B COOTBETCTBHUU C O3TUM MOKHO T'OBOPUTH 00 aHaJIOTMYHBIX YPOBHAX YHUBEP-
canuii, HOMHHAIINH, BRIOOPOK U MHOXKECTB.

.526. Ecnu ObI MEHS HE OTITyTHBAJIO TaKOE€ HATPOMOXKICHHE TEPMHUHOB, TO CBOM OTpaHWYCHHBIN
STUMH JABYMS NPHUHIMIIAMH TOAXOJ S Ha3BaJ Obl JIMHEHHOW aJrOpUTMUYECKON TECOPUEH OTHOPOIHBIX
MHO>KECTB.

.527. Ana peanwii epBbIX YETHIPEX YPOBHEH (B OONBIIMHCTBE CIydyaeB MMEHHO C HUMH MBI U
OyzeM UMeTh JIeTI0) sl BBE/Y CIleHaibHbIe Ha3BaHUs MTOJ0OHO TOMY, KaK peallii HyJIEBOTO YPOBHS yKe
Ha3bIBAIOTCS TOYKaMu. Peannu mepBoro ypoBHsI (MHOXKECTBAa TOYEK) s Ha3biBal0 (QUTYpaMu, peanu
BTOPOTO YPOBHA (MHOXECTBa (UTYp) — OOIIHOCTSIMH, PEATUH TPETHETO YPOBHSA (MHOXKECTBa OOIIIHOC-
Teit) — abcrpaknusamu. OcTalbHbIe YPOBHH JOJKHBI IOBOJIBCTBOBATHCS TOJIHKO HOMEPAMH.

.528. W3 mpuHIUWIA JUHEWHOCTH CIEAYeT, YTO HEBO3MOXHO IMOCTPOUTH (3HAYUT HE MOXKET
CYIIIECTBOBATh) MHOXKECTBO, COJIeprKaliee ce0sl B KaueCTBe PJIEMEHTa, TaK KaK BRIOOPKA OCYIIECTBIISIETCS
13 00BEKTOB, CYIIECTBYIONIUX JI0 Hee, a HOBBI OOBEKT (MHOXKECTBO) HAaYMHAET CYNIECTBOBATH ITOCIIEC
Hee.

.529. He Bcera BO3MOXKHO ITOCTPOUTDH TAKKE MHOXKECTBO «BCEX 00BEKTOB, 00JIaJaOIINX KAKHM-
HUOYIb CBOHCTBOMY, TaK KaK 3THM CBOMCTBOM MOKET 00J1alaTh U BHOBb IIOCTPOEHHOE MHOXKECTBO MJIN
JTabHENIINe MHOKECTBA, IIOCTPOSHHbIE HA HEM WM € €ro ydyacTueM. Eciu s roBopro «MHOKECTBO BCEX
MHOXECTB...», TO 3TO BCETJa COKPALIECHUE IIPEATIOKEHUS KMHOXKECTBO BCEX MHOXKECTB, IOCTPOCHHBIX B
AHAJTM3UPYEMON TEOPHUH...».

.530. Takum 06pa3oM, aNTOPUTMHUUYECKUIM TOAXO0 N30aBIsSET TEOPUIO MHOKECTB OT 3HAMEHHUTHIX
apasioKCoB.

14. O konuenuyuu meopuu
1979.08

.531. Utak, B mpeapIAyIINX [JIaBaX sl OPUHSI KOHLEILHUIO TEOPUH, HA KOTOPOU OCHOBAHBI BCE 3TH
Pa3MBITIUICHUST W, TaKUM O0pa3oM, 3aTSHYBIIASCSA SKCIO3HMIMS OMU3UTCS K KOHITY, sl YK€ BIUIOTHYIO
MOJIOIIIEN K TOMY, YTOOBI 3arOBOPHUTH 00 OCHOBHOW TEME ITHX MEIUTAIIHIA.

.532. KaxoBa sta koHuenius? BepHo 1 oHa MOKa3biBaeT AEHCTBUTENBHOCTH? [l TOTO, 4TOOBI
MIPaBUJIHLHO €€ OIICHUTH, HY>KHO YETKO UMETh Iepe ] I1a3aMu IIPECIeayeMYTO e,

.533. Co3manme TEeOpHM HJAET IO CXEME: IMOCTPOCHHE — H3JOKEHWEe — Hu3ydeHHe. B 3Tux
MeauTanusax (B TEOPUKE) sl Pa3MBIIUIAIO JIMIIL O BTOPOM 3Tale — KakK MPaBUJIBHO H3JIaraTh TEOPHIO.
JIByX OCTaJIbHBIX 3TAIOB 5l KACAIOCh JIMIIb B TAKOM MeEpeE, B KAKOH 3TO HYXHO JJIsl TAKOH LETH.

.534. BeIsicHeHHE TOTO, Kak Ha CaMOM JieJie IPOMCXOJHUT IIOCTPOCHHE OTPAXEHUS W €ro
KOHKPETHOM YacTH — TEOPHH, MOTPeOOBasi0 ObI OOIIMPHBIX PACCYXKICHUA 1O (PU3UOJIOTUU MO3Ta H

34 2008.09.02: Dto, pasymeercs, TOXKE BOIPOCH MPOrPAMMHPOBAHHS «OTPAXKAIOIIEr0 KOMIbIoTepa». Pac-
CMOTPETh «MAPAIICIBHYI0 TEOPUI0 MHOXECTBY» 03HAUYal0 Obl MPOCTO PACCMOTPETH APYTOW MPHUHIMIT JEHCTBUS
6
3TOr0 KOMITBIOTEPA (IPYTYI0 €ro CUCTEMY MPOTPaMM).
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JPYTUM BOIpOCaM, KOTOPBIE HE BCErAa elle SICHBI HAyKe W YTO JaJIeKO BBIXOJHUT 3a MpeAesbl LeH
MeIHUTalui 0 Teopuke. TeM He MeHee Kakoe-TO MPEACTaBIEHHE O TOM, KaK IMPOUCXOIUT MOCTPOCHHE
OTpakeHHs, HY>KHO OBLIO ISl TOTO, YTOOBI pacCy>KAaTh O MPABMIIBHOM H3JI0’KEHUH 3TOTO ITOCTPOCHUSI.

.535. B kauecTBe Takoro pabo4ero MpeACTaBICHUS U CIeNyeT PaccMaTpUBaTh NPUHATYIO 3/1€Ch
KOHIIETIIIHIO TEOPHH.

.536. IlonaTHO, 94TO TIpeACTaBIICHNE, TaBaeMOe €0 00 OTpaXeHHUH, YIPOIIEHHO, CXeMAaTUIHO, HO,
Ha MO B3IJIs, B HEM BEPHO MOKA3aHbI TPY OYEHb BKHBIX MOMEHTA OTPaKECHUSI:

.537. 1) oTpakeHHE €CTb YCTAaHOBJIEHHE COOTBETCTBUSI MEXAY MHOXKECTBAMH OOBEKTOB
BHEIITHETO, PeaJbHOT0, MATEPHAIFHOTO MUPA U Y€M-TO B TOJIOBE CYOBEKTa;

.538. 2) OoTpakeHHE — ITO IMPOIeCC, TMHAMHKA, W BBIOOpKA — 3TO TOXKE IPOIIECC, NMETOIIIHMA
MEXaHHU3M, Pa0OTAIOLIHUIA MO ONPeAeICHHOMY aJrOpUTMY;

.539. 3) oTpakeHWE IUCKPETHO, ATO IOCTPOCHHE KOHEYHOW COBOKYIMHOCTH TUCKPETHBIX
OTpaKaINX 00BEKTOB U KOHEYHOE YUCIIO TUCKPETHBIX OTEPaui ¢ HAMHU.

.540. Ecnu 3Ta KOHIENIMA U HE BO BCEX JICTAISIX BEPHA, TO BCE e OHA MHE KaxeTcs OoJiee
6HI/I3KOI71 K I[CﬁCTBI/ITCHLHOCTH, 4eM MNpCACTaBJICHUC O MHOXKCCTBAaX OCMBICJICHHBIX W JOKa3yCMbBIX
BBICKa3bIBaHW. Ee mpenHasHadeHrne He B TOM, YTOOBI B JETAISIX OOBSCHUTH MPOIECC MBIILICHS, a B
TOM, 4TOOBI HalWTH OTBeT Ha Bompoc: «Kak mmcaTh TEOpuu?», W 3TO CBOE NpeAHa3HAUYECHHE OHa
BBITIOJIHMJIA, KaK CTAHET BUJAHO U3 CICAYIOUICTO PAaSMBINIJICHUA I[aJIBHeI\/'IIHI/IX IJ1IaB U MCI[I/ITaHI/II\/'Ii s yiKe
HE KOJIEOIFOCh B COMHEHUSX O TOM, KaK H3JIaraTh TEOPHH.

.541. Ho, npexie, 4eM B3sTh ObIKa 3a pora, S Xo4y Bc€ JKe B BUJE OTCTYIUICHUS yCTAHOBUTH XOTS
OBl caMyt0 MPUOTU3UTEIHHYIO CBS3b ATOM KOHIICTIINH C (U3HOIOTHEH.

15. @u3zuonozusn evibopxu

1979.06
(paHbIIe Ha 2 MecsIa)

.542. Tlonsite BHIOOPKH st cuen Oojee (yHIaMEHTAIbHBIM, YeM MOHSTHE MHOXKECTBA, U BBEI
MHOXKECTBA Ha €r0 OCHOBE. BBIOOpKM cTanu 3JeMEHTapHBIMH aKTaMU OTPaKEHHsI, ITOT0 OCHOBAHHS
Bcex ocHoBaHWH. UTo ke Takoe BIOOpKa?

.543. Beibopka — 3T0 mpoIiecc, CO3/ar0Inii B OCTPOBKE pazyma — TOJIOBe YelloBeKa (Wi BooOIIe
mo00ro cyObeKTa) HOMUHAIUIO — TO €CTh, OTOOpa)KeHHE KaKOro-TO KyCKa MHpa, KOTOPBIH B
JabHEHIIeM paccMaTpUBaeTCs YEJIOBEKOM KakK €IMHOE LesIoe, Kak oauH 00bekT. Kak mpoucxoaut 3tot
MPOIIECC, KAKOBHI THITBI BEIOOPOK?

.544. TlepBblii THIT BBEIOOPOK, KOTOPBIE S HA30BY CEHCOPHBIMH, JIOCTABIISIIOT WHPOPMAIUIO OT
MaTepHaJbHBIX 00BEKTOB Ha BXOJ(bI MO3Ta, TPAHHUIIBI «OCTPOBKA pasyma». Ecim Obl s 3aiaincs Lenbio
JEeTaJbHO PACCMOTPETh TOT TUI BBIOOPOK, TO TOBOPUI OBl 00 3JIEKTPOMArHUTHBIX CBETOBBIX BOJIHAX,
3BYKOBBIX KOJE€OaHMAX, MOJIEKYJIaX BELIECTB, IUIABAIOIIMX II0 BO3AYXYy, M OPYruX Ipoleccax,
JIOCTaBISIONMMX HWH(POPMAIMIO O BHEIIHUX OOBEKTaxX K JATYMKAM HEPBHBIX OKOHYAHHH, O TOM, KakK
nepudepuiiHas HepBHasi CCTeMa JOCTABISET 3Ty MHPOPMALIMIO K TPaHUIIAM MO3ra U CO3JaeT TaM, Ha
MOpOre MO3Ta, MOPE CUTHAJIOB, COZIEpKAIMX 0TOOpakeHne BHEIHMX 00beKkToB. Ho 371€echk 51 Moauy 060
BCEM TOM U FOBOPIO TIPOCTO: CEHCOPHBIE BHIOOPKH CO3JJAIOT COBOKYITHOCTh TIEPBUYHBIX OTOOPaKEHUH —
BeJ[b K&K CHUTHAJ HAa TIOPOTE MO3ra B KOHIIE KOHIIOB COOTBETCTBYET KAKOMY-TO KyCOYKY BHEIIHETO
MHpA, 3HAYUT 3TO y>K€ HOMUHAIIUS, CBEPLIMBIIAsICA BEIOOPKA.

.545. Bropotii TvI BEIOOPOK, KOTOPBIE 51 HA30BY MEPIENTHBHBIMU, BEIOUPAIOT U3 MOPS ITEPBHYHBIX
OTOOpaKEHHUH T€, YTO OTHOCSITCS K OJJHOMY OOBEKTY, BBIICIISIFOT 3TOT 00BEKT Kak eauHoe 1enoe. Eciun
OBl sI XOTeN JEeTaJbHO PaCCMOTPETh, KaK 3TO MPOUCXOIHUT, TO BCIIOMHHAN Obl 3HAMEHUTHIE HKCIIEPH-
MEHTHI C JIATYIIKOH, HE pearupyoneil Ha HeMOABIKHYIO MyXy, Opocaromieiicss Ha MaJleHbKUH JIBUXKY-
HIMics TpeaAMeT W Oerymield oT OOJIBIIOTO JBHXKYIIErOCs MpPEAMETa, BCIIOMHMII Obl 3KCIIEPUMEHTHL,
CBUJICTENILCTBYIOIIME O TOM, YTO 3pHUTEJIbHAS CHCTEMa UTHOPUPYET OJHOO0OPa3HYyIO CepeinHy MpeaMeTa
U JIOBUT KOHTYp ¥ T.A. HO 37€ch s roBOpIO MPOCTO: MEPLENTUBHBIE BBIOOPKH CO3JAI0T OTOOpasKeHHS
LEJIbHBIX [IPEIMETOB.

.546. Tpetuii THI BBIOOPOK, KOTOPBIC I HA30BY MHAYKTUBHBIMH, CO3JAIOT OTOOPa)KCHHS MHO-
JKECTB, COCTOALIMX M3 PA3IMYHBIX MPEAMETOB U IPYTUX MHOXKECTB, OTBHICKHBaAs MX oOmme yepTol. Ecian
OBl s 3aX0TeJ AETAIBHO PACCMOTPETh 3TH MPOLIECCHl B MO3I€ YEJIOBEKA, TO, K COXKAJIEHHUIO, CMOI' OBl O
HHUX CKa3aTh ropa3fio MEHbIIE KOHKPETHOro, YeM O MpPeIblIyIIMX ABYX THUIAX, TaK KaK Hayka 10 HUX
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eme He Jokomanack. Ho 3aro MHe, moxanmyW, ropaszfo Jerde, MO CpPaBHEHHIO C MPEABLAYIIMMH,
MIPEACTaBUTh Kak Ha COBpeMeHHOI DBM peann3oBaTh HMEHHO 3TH IIPOIIECCHI.

.547. UetBepThIii THII BEIOOPOK, KOTOPBIE 51 HA3BIBAIO JIeAYKTUBHBIMH, CO3/Ial0T MHOYKECTBA ITyTeM
«J1oruku». IMEHHO ¢ HUMH MBI B OCHOBHOM M Oy/IeM UMETb JeJI0 B AajbHEHIIEeM.

.548. B o0iacTé TICHXOJOTHHM O3TH THIBI BBEIOOPOK OYEHb NPUOIUZUTENEHO COOTBETCTBYIOT
OLIYIIEHUIO, BOCIIPUSTHUIO, IIPEICTABICHUIO Y MBIIIJICHHUIO.

.549. TlpakTHyecku Bce TEOPHH, C KOTOPBIMH MBI OyeM UMETh JIeJ0, CO3JAat0TCs JeTyKTUBHBIMU
BBIOOpKAaMH U, CIIEIOBAaTENbHO, NPEANONAraloT HaJWuyhe MPOCTPAaHCTBA pealuii, CO3JaHHBIX
CCHCOPHBIMH, NEPLUENTUBHBIMU U MHIYKTUBHBIMH BEIOOPKaMH.

.550. Ho, HecMOTpsl Ha TO, YTO C KaXIbIM HOBBIM THIIOM BHIOOPOK HAIM 3HAHUS O TOYHBIX €€
JIeTaNAX CY’KaloTCs, MOXHO C/I€JIaTh HEKOTOPBIE BBIBOBI:

.551. JIroGas BEIOOpKa — 3TO TMPOIECC, U MPOUCXOIUT OH IO OMPEJEIEHHOMY alrOPUTMY, KOTO-
PBII CTAaHOBUTCSI BCE CIIOXKHEE C KKIbIM HOBBIM THUIIOM BBIOOPKH. Y CEHCOPHBIX BBHIOOPOK CTEPKEHb
9TOTO aJIrOpUTMa — JIOBH BCE, YTO MPHUXOAMT!»; y MEPUENTUBHBIX BBIOOPOK — «JIOBH W3MEHEHUS,
JIBWKEHHE, KOHTYp, OTOpachkiBas omHooOpas3me!»; y HMHAYKTHBHBIX BBIOOPOK — <JIOBH OJHMHAKOBOE,
cxoxee, odriee!», y JeMyKTUBHBIX — «I10 00IIeMy CcO3/1aBaif 4acTHOe!».

.552. Xors, cornacHO NPWHITHIM KOHIEIMIMSIM, S TOBOPIO, 4YTO BBIOOpKA YCTaHABIHBAET
COOTBCTCTBUC MECKAY HOMHHAaJINEN — «4eM-TO B MO3re» — U O6’b€KTaMI/I BHCHIHETO MHpa, HO HCIIOCPEA-
CTBEHHO OOpabOTKE alNropuTMaMH BCEX BBIOOPOK, KpOME NMEPBHUYHBIX, CEHCOPHBIX, MOJBEPraroTcs HE
BHEILIHHUE, @ BHYyTPHUMO3TOBbIE OOBEKTHl — HOMHUHAJINH, CO3aHHbIC IPEIbIAYIINMHI BEIOOPKAMH.

.553. Orcrona ciemyer, 4TO peaiuil BCeX YHUBEPCAIHA, KPOME CECHCOPHBIX — OOBEKTHI B OYEHB
3HAYUTEJILHOW CTETeHH BoOOpaXkaeMble, O YeM HYXXKHO SICHO OTHaBaTh cebe OTYET, U BCE OMEPaLUH C
HUMH KOHTPOJIUPOBATh CONOCTABJICHHEM COOTBETCTBYIOLIMX ONEpaluil ¢ HOMHHAIMSMH WIH BOOOIIE
BCE pacCyxaeHus 0a3upoBaTh Ha HOMHUHANMIX, Kak Ha OO0beKTax (HU3MYECKUX, MaTepUAIbHBIX,
JEHCTBUTETHLHO peaibHbIX (51 BCE jKe BO3JEPXKYCh OT cOOJIa3Ha BOOOIE OTKA3aThCs OT PEaluid U OMSTh
MyCTUTHCS B KOJIECO KOHIeNnid MHOKecTBa {.484}). Kcraru, orciofia Xoporio BUIHO, 9TO Takoe Qara-
MOpPraHbl U TraJlIIOUHAIMK UM KCHTAaBPbhl Y IMUKJIOIIbI, HOMUHAJIIMKU KOTOPBIX IOCTPOUTH HET HpO6HeM,
a CyIIIECTBOBAaHHE COOTBETCTBYIOLIUX PEauil TOBOJIHHO COMHUTENBHO.

16. Konyenyusa anzopumma

1979.10
(aepes 4 mecsa)

.554. 4 mosnakomun Bac ¢ TiaBHBIMH JEHCTBYIONIMMH JIMIIAMH CBOCH MbEChl, TAKUMHU Kak
MHOXECTBO, Teopusi, cyObekT. Ho 70 cux mop B TeHM ocTajliach OJHA OYEHb Ba)kKHAas TepcoHa —
anroputM. Kak npodeccrnoHamsHOMY IPOrpaMMHCTy MHE TIPUXOIMIIOCh MHOTO HMETh ¢ HUM feno. Eciun
OBI MEHS CIIPOCHIIH, YTO CAaMOE OCHOBHOE M3 TOTO, UTO sl O HEM JyMalo, 51 Obl OTBETHII TaK:

.555. Anroput™M — 3TO TpeNNUCaHWe KOMY-TO JeNaTh TO-TO W TO-TO B TaKHX-TO CIIydasX.
CrnenoBaTenbHO, aITOPUTM CYLIECTBYET YK€ J0 TOTO, KaK 3TH CIIydyau JEHCTBUTEIBHO UMEIOT MECTO U
9T AEUCTBUS HA caMOM Jiele npeanpuHuMaroTcs. Ho peanbHO cyliecTBOBaTh MOXKET TOJIBKO MaTepHs,
CJIEJIOBATENbHO, aJTOPUTM MOXKET CYIIECTBOBATH JIMIIL KaK MaTepUallbHBIA 00beKkT. Kak u B ciydae ¢
Teopuel, He MOXET OBITh aJTOPUTMa BOOOINE, CYIIECTBYIOIIETO HEBECTh TZE, B OOIMIECTBEHHOM WIIH
00KECTBEHHOM CO3HAHWH; €CTh TOJBKO OT/EJIbHBIE KOHKPETHbIE MPEINHCAHMs, 3aKOAMPOBAaHHbBIE Ha
MaTepUaNTbHBIX HOCHUTENSX WIIM <«3aIlUThIe» B MEXaHU3MaX, PEAM3YIONINX aITOPUTM. AJTOPUTM
JIBUTATENs] BHYTPEHHETO CTOpaHUs BCTPOCH B €ro KOHCTPYKIMH, anroputM OBM 3akomupoBaH Ha
nepdokapTax, MAarHUTHBIX JUCKaX WIN (EPPUTOBBIX CEPACUHUKAX.

.556. HWrtak, anropuTM — 3TO HE COBOKYIHOCTb JCHCTBUH, NPUHUMAEMBIX CYOBEKTOM, 3TH
JIEHCTBUS JTUIIb OCYIIECTBIISIIOTCS 110 allTOPUTMY, COTJIACHO aJTOPUTMY, & CaM aJTOPHUTM, — 3TO HEYTO
Jpyroe, 3T0 OOBEKT, HATOMUHAIOIINN HOMUHAINIO TEM, YTO HaXOAMUTCS OH B CYObEKTE M ONpEAessieT
HeNblid pan (akTU4eCKHn OCYIIECTBICHHBIX ACHCTBHH (TO €CTh COOTBETCTBYET WUM). ODTH ICHUCTBHS,
MIPEITUCaHHbIe AITOPUTMOM, HO PEaTbHO HACTYMAIONIUE JIUIIH TOT/Ia, KOT/Ia CITYYaroTCs OMpeIeIeHHbIe
COOBITHSA, BBITIONHSIOTCS OMpEAENCHHBIE YCIOBUS — O3TH (aKTHUECKHe JeHCTBHS S Ha3BIBAIO
peanuzanuel anropuTMa.

.557. JIeTKo MOHATH, YTO OJHWH H TOT K€ aJITOPUTM MOXKET OBITh peaTn30BaH MHOTOKPATHO, U B TO
e BpeMsI MOTYT OBbITh QJITOPUTMBI, KOTOPhIE TaK W HE OBLIM pEalM30BaHbI CyOBEKTOM B KaKOW-TO
uHTepBaa BpeMeHH. [I0HITHO Takke, 94TO JBa CyOhEKTa MOTYT UMETh OJIMHAKOBBIC AJITOPUTMEI.



VEcordia, m3Biaeuenne R-NATUR1 62 B. Orie. «O npupone uncesn». Teopuka

.558. Peanuzanus anroputma (TO €cTh JEHCTBUSI, MPEANHCAHHBIE AITOPUTMOM) OCYIIECTBISIFOTCS
HaJl HEKOTOPBIMU O0BEKTaMM, KOTOpbIE S Ha3BaJl MaTEpPHAJIOM M MMEIOT PE3yJbTaT, TO €CTb OOBEKTHI,
CO3JIaHHbIE PEeATU3aLUCH ANrOpUTMa, KOTOPHIE 51 HA30BY OPOIYKTOM alIrOpUTMa.

.559. Urak, peanuzanus aaroputMa OCYILIECTBISETCS HaJ KOHKPETHBIM MaTepHalioM U CO3JaeT
KOHKPETHBI NpoAyKT. EcTecTBEHHO, 4YTO MNPOAYKT IOJHOCTBIO OINpEnNeNsieTcs MaTepuajoM U
AITOPUTMOM.

.560. Ho cam anroputm, emie HepeaIM30BaHHBIM, JHIIb MpEANONaraeT HalWu4yhe Kakoro-TO
MaTepuana M Kakoro-ro NpoaykTa. Takue wmarepuaq W MPOAYKT, HEONpeNeJeHHbIE B MOMEHT
PaccMOTPEHUs] CaMOro AJITOPUTMa M OIPENeNSIOIINEcs JIMIIb B MOMEHT €ro peaju3allly, S Ha3bIBato
a0CTPaKTHBIM MaTepUaAJIOM M a0CTPAKTHBIM IPOIYKTOM.

.561. B Teopuke MEHS HHTEPECYIOT TJIaBHBIM 00pa3oM alrOpUTMBI, MATEpHaIOM KOTOPBIX CIY)KaT
MHOXECTBA, a NPOAYKTaMHU SIBJSIFOTCS HOBBIE MHOXKECTBAa (Ha caMOM Jejie, KOHEYHO, CYOBEKT IO
JaHHOMY aJITOPUTMY OCYLIECTBIISIET AEUCTBHUS HAJ CBOMMHU BHYTPEHHUMHU O0BEKTaMH — HOMUHAJIMSIMH).
B stux AJITOpUTMax, OINCPUPYIONIUX C MHOXCCTBAMH, TaK XK€ HYXHO pasjindaTrb CaM aJI'OpPHUTM H €TI0
peanu3annioo, KOHKPETHBIE MHOXECTBa (KOHKPETHBIM MaTepuall M MPOAYKT pealu3aludl 3TUX
IrOpUTMOB) U aOCTpakKTHbIC MHOXKECTBa (HEONpEnesICHHBI MaTepuall U HEONpEeACICHHBIA HPOLYKT
3TUX AITOPUTMOB).

.562. Boo0mie B HamieM CTpOro JACTEPMUHHPOBAHHOM MAaTEpUAIILHOM MHUPE CO3JaHHUE KaKOTrO-
HUOYIb OOBEKTa, B TOM YHCJIE€ HOMHUHAJIUHU, HE MOXET OCYILECTBIATHCA HHAuYe, YeM KaKUM-HUOYAb
(GU3MUECKUM MEXaHW3MOM II0 ONpeaeNeHHOMY anroputMy. CrenoBaTesibHO, €CIM Mbl HMEEM
HOMUHAIMIO (M YHUBEPCAIUIO, U PEAIUI0), TO MBI UMEEM M alrOPUTM ee¢ mocTpoeHus. Eciu ke MbI
HUMEEM aJIF'OPUTM, TO MOKEM IIOCTPOUTH YHUBEPCAIHIO.

.563. PasHble yHUBeEpcaJWl MOTYT OBITH TOCTPOEHBI IO OJHOMY ajTrOPUTMY IPH DPa3HOM
Marcpualic, pa3HbIX «UCXOAHLIX JaHHBIX». CJICI[OB&TCHLHO, Hago pas3jnydaTtb aJITOPUTM U MaTcpuall, u
OTOT AJITOPUTM OOJDKCH CYHIECTBOBATH OTACJIBHO OT PA3JIMUYHBIX INOCTPOCHHLIX IO HEMY HOMMHAJINM.
CrnenoBaresibHO, MOXKHO PacloyiaraTb OJHUM TOJBKO aJrOPUTMOM 0€3 MCXOOHBIX AaHHBIX. MOXKHO
«AC€pKaTb Ha TrOTOBE» aJIrOPUTM, IOABEPTaATh 06pa60TKe M0 HEMY HUCXOJHBIC JAaHHBIC «I10 MEPE HX
MOCTYIUIEHUS» U «BKIJIIOYATH» UX B HEKOTOPOE MHOKECTBO, U TOTJa 3TO MHOKECTBO U3HAYAIIBLHO 33JIaHO
TOJIBKO CAaMHM aJITOPUTMOM.

17. Abcmpaxmuvle MHOMCECMEa
1979.10

.564. Temepp B cBeTe MPEBIAYHINX Pa3MBIIIICHUN MPUIIISTHEMCS MONPHUCTAIRHEH K BBIOOPKE,
3TOMY 3JIEMEHTAPHOMY aKTy CO3AaHHUSI MHOKECTBA.

.565. Bo-mepBbix, BBIOOpKa, Kak BCAKAW TIPOIECC, MOXET OBITh OCYIIECTBJICHA IUIIIb
OTpeIeICHHBIM MEXaHU3MOM [0 ONPEJEeIEHHOMY aJrOpuTMy, OHa SABJISETCS peaju3alueil 3Toro
aNropuTMa, KOTOPBIH, B CBOIO OYEPE/h, MOXKET CYIIIECTBOBATH JIUIIb KaK 00BEKT BHYTPH CYOBEKTA.

.566. Bo-BTOpBIX, BBIOOPKA OCYIIECTBISIETCSI M3 IPYNIBl 00BEKTOB, KOTOPHIC SBISIOTCS ITOJIEM
JUTS. BBIOOPKHM W MaTepUalioM JIJIsl €€ alropuT™Ma. DTH OOBEKTHl peallbHO CYIIECTBYIOT KaK HOMWHAINH,
Kak 00bEeKThl BHYTPH CYOhEKTA.

.567. B-TpeTbux, pe3yiabTaToM BBIOOPKH WM TPOAYKTOM €€ aIrOpuTMa SIBJSIETCS BHOBB
CO3IaHHOE MHOXKECTBO, KOTOPOE PEalbHO HAUYMHAET CYIIECTBOBaTh KaK BHOBb CO3JaHHAs HOMMHAJINS,
TO €CTh HOBBII OOBEKT BHYTPH CYOBEKTA.

.568. B-ueTBepThIX, COCTaB HOBOI'O MHOKECTBA, OUEBH/IHO, OTPEAEIAETCS YCTAHOBIEHUEM CBA3EH
MEX/ly HOBOM M CTapbIMA HOMUHAJIHSAMHU.

.569. TakoB TONHBIA aKT BHIOOPKH, TOJHAs pealn3alysg €€ aNropuTMa HajJ KOHKPETHBIM
MatepuaioM. Ho oTcroma ke JIeTKO yBHAETh, YTO HET HUKAKUX TMPHUYMH, 3alpeIialonuX CyObEeKTy
peann30BaTh BBIOOPKY JIMIIb YAaCTUYHO, & UMEHHO, NOCTPOUTH HOBYH) HOMHMHAIHIO (TO €CTh, HOBOE
MHOXXECTBO) M HE IIOJHOCTHIO yKa3aTh BCE €€ CBS3M CO CTapbIMU WM BOOOLIE HE yKa3aThb HUKaKUX
CBsI3ell CO CTapbIMU HOMUHAJIMSMHU, @ BMECTO 3TOTO JIMILb COCIATHCS Ha allTOPUTM, [0 KOTOPOMY TaKue
CBSI3U MOT'YT OBITh yCTAaHOBJIEHBI HA KOHKPETHOM MaTtepuaie. IHBIMU clioBaMu, CyOBEKT BIIOJIHE MOXKET
co3aThb HE TOJNBKO KOHKPETHOE, HO U a0CTPaKTHOE MHOXKECTBO (MM MHOXKECTBO, JIHIIb YaCTHYHO
KOHKPETHU3UPOBAHHOE, TO €CTh CMEIIAHHOE).

.570. Bomee Toro, HeT MPHYMH, HE MO3BOJSIIOUIMX CYOBEKTy (pasyMeercsi, MO KaKOMYy-TO
AITOPUTMY) TOCTPOUTH MHOXECTBO (TO €CTh, HOMHHAIMIO), HE COACPKAILYI0 CCHUIOK HE TOJIKO Ha
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JIpyrue HOMHUHAIIWW, HO U Ha aJTOPUTM YCTAHOBJICHHS TaKUX CBSI3EH, TO €CTh MOCTPOUTH COBEPIICHHO
HEOIIpe/IeICHHOE MHOXKECTBO, KOTOPOE, OIHAKO, CYIIECTBYET B TaKOW K€ CTENEeHH peajbHO, KaK U
MHO>KECTBa KOHKPETHBIE F a0CTPaKTHBIE, TaK KaK FMEET CTOJb e PeaTbHyI0 HOMUHAIHIO.

.571. Utak, eciii CyOBEKT MOCTPOUI MHOXKECTBO, TO 3TO HA CAMOM JIEJIC MOXKET OBITh:

572, a) KOHKPETHOE MHOXKECTBO (33J1aHO TIEPEIHEM BCEX JICMEHTOB);
.573. 0) abcTpakTHOE MHOXKECTBO (3a1aHO AITOPUTMOM);
.574. B) HEOMPEIeIEHHOE MHOXECTBO (HMYEM HE 3a[]aH0, U3BECTHO JIUIb, YTO CYIIECTBYET).

.575. dusndeckn KOHKPETHOE MHOKECTBO MpPEACTaBIsAeT cOOOW HOMHHAIMIO C CCBUIKAMH Ha
Jpyrue HOMHHAJIMM, aOCTPaKTHOE MHOMKECTBO IPEACTaBIsIeT cO00W HOMMHAIMIO C CCBUIKOM Ha
AITOPUTM, a HEOTIPEIEIEHHOE MHOKECTBO — OHY I'OJIYK0 HOMHHAINIO 0€3 BCAKUX CCBUIOK.

.576. TlepedyeHb 1eMEHTOB MOXKET ObITH HENOIHBIM (3a7aHa JIMIIb YacTh CChUIOK HA HOMUHAJIHH,
BXOZSIINE B JAHHOE MHOXECTBO), U OH MOXKET OBITh AaH OJHOBPEMEHHO C YKa3aHHEM aJrOpUTMa
(cchUTKH KaK Ha HOMHHAJIAHU, TaK ¥ Ha aJlTOPUTM).

.577. AnroputM™, 1o KOTOPOMY MPOUCXOJIUT BBEIOOpKA, HE MOXKET CYIIIECTBOBATh HEBECTh IJE, OH
«3alUT» B TOM MEXaHHW3ME, KOTOpPbI ero peanu3yeT. CIOXKHBIA anropuTM TpeOyeT W OOJBIIUX
BO3MOXKHOCTEH pa3HooOpa3HOro ero «azammuBaHus». (B OBM, nHampumep, mporpaMMa BHEIIHE
HEOTIIMYNMa OT )Z[aHHI)IX). CJICI[OB&TCJ'II)HO, N B MO3rc¢ ajropuTMbl OOJDKHBI CYIIECTBOBATH B BHUIC
BHYTPHUMO3TOBBIX 0OBEKTOB, BO3MOXHO, TIOX0XKUX Ha HOMHHAJINH, CO3JJaHHBIEC B pe3ylbTaTe 0TpaboTKu
3THX XK€ AITOPUTMOB.

.578. Ecnu Tak, To 00paboTKe adropuTMamu, HapaBHE C JPYTUMH BHYTPUMO3TOBBIMU OOBEKTaMH,
MOTYT OBITH TOABEPTHYTHl M AITOPUTMBI, a MPOAYKT, Pe3ydbTaT TakoH oOpabOTKH MOXKET OBITh Kak
HOMUHAJIMEH, TaK U aJTOPUTMOM, M BOOOILE CTUPACTCS IPAHULA MEXKIY HOMHUHAINEH U alTOPUTMOM.

.579. BoT Tak, — He ycmen s €lle NPUHATh KOHUEMIUIO TEOPUH, KaK OHA YXKE pa3pyllacTcs
TaKUMH BOT PACCYXKIACHUAMMU. E)Z[I/IHCTBCHHLIM MOUM YTCIICHUCM MABJIACTCA TO, 4YTO BCC OTHU
pasMBbIIIICHUs] MHE OBUTO OBl OYEHb TPYAHO BHICKA3aTh, HE MPUHSB 51 paHbLIC KOHIEMIIUIO, HA KOTOPOH
YK€ TOT/Ia ITOCTAaBUJI OTMETKY «IIepBoe mpuOmmkeHue» {.498}.

18. Cocnawmenusn koouposxu

1979.08
(paHbIne Ha 2 MecsIa)

.580. Urtak, MOl uMTaTENh, FKCIO3ULIMS 3aKOHUMIIACh, HA CLIEHY BBIIUIM BCE ACHCTBYIOIINE JIULIA,
nepe Bamu pacctmiaercs TO MCXOIHOE TPECTAaBIICHUE, JEKUT Ta OTIPaBHAS TOYKA, M3 KOTOPOH 5
MOJICTYIAIOCh K PELICHUIO TPOOJIeMbl OCHOBaHUH TeopHuH. Tenepb MOXKHO MO-APYyroMy B3IJISHYTh Ha T
BOIPOCHI, KOTOPbIC ObLIN TOCTABJICHbI B MEPBBIX TJIaBax 3TOW MeauTaruu. OnpeleneHus, aKkCHOMBI,
TEOpPEMBI, J0Ka3aTeIhCTBA — YTO 3TO TAKOE, OTKY/a OepyTcs U KaKMMH OHH JTOJDKHBI ObITh? Kak, ucxoms
W3 TMIPUHATON KOHIENIINHA TEOPUH, ObIIIO OBl HanOoJiee MPaBUIIBHO €€ U3JIaraTh?

.581. Oxean Marepuu pacCTHIASTCS Tepe] MOMMH HOTaMH W S HAaOIIOJAar0 3a HUM, U ITyTEM
MOCIIEIOBATENIEHBIX BEIOOPOK CTPOIO pa3iIMYHbIE MHOXKECTBA — CBOIO TeopHio. M BOT s ee mocTpow, oHa
y MEHS B rOJIOBE. DTO TMTAHTCKOE HArPOMOXKJIEHUE BCSKHUX MOHATUH — MHOXECTB. Temepsp s Xouy
nepenath ee Bam, Bol gpyroit ocTpoBok pasyma B okeaHe MaTepuu. Bel HE BUIUTE BCEX TEX MHOMXECTB,
KOTOpPBIC sI CBOMMHU BBIOOPKAMHU IMOCTPOMJ, BBl BHINUTE TOJBKO HCXOAHBIC TOYKH, HAYaIbHOE
MPOCTPAHCTBO — CaM OKEaH MaTepUH, U TO HE COBCEM T€ TOUYKHU, 32 KOTOPHIMU HaOIroman si. 3ajada —
MMOCTPOUTL B Barmeil rojoBe Takuhe K€ MHOXKECTBA-TIOHSTHSI, KaKhe IOCTPOCHBI y MeHsA. Kak 3to
cnenars? Bo3MokHO i BooOIIe 3107

.582. Jlnst mocTHKeHUs] 3TOM LEN S CBOIO TEOPHUIO M3JIarai, TO €CTb KOIUPYIO B KOJEOaHMAX
MOJIEKYJI BO3/[yXa (3BYKOBBIX BOJIHAX), MPHUKJICUBas MOJIEKYJBl Kpacutens K Oymare (ITMCBMEHHO),
3aCBEUYMBAs YIACTKHU IICHKHA CO CBETOUYBCTBUTEIBHBIM CIIOEM U T.A. HeT mpuHIMIHUAIBEHON pa3HUIIEI
MEXIY Pa3IUYHBIMA HOCUTEISIMU — MOCPEIHUKAMH, MOITOMY I OFPAaHUYYCh PACCMOTPEHHEM TOJIBKO
OJIHOTO M3 HUX — CAMOT'0 PaCIIPOCTPAHEHHOTO JIO CHX TOp — OyMaru ¥ YepHUII.

.583. Pa3ma3spiBas uepHUIa 10 Oymare, s Xouy repeaath BaMm Kakue MHOXECTBA s IIOCTPOMJI, a
Brl, rsi1s Ha 5TH TISITHA, JKETTaeTe BOCCO3/1aTh 3TH MHOXeCTBa y cebsi. PazymeeTcsi, 3T0 BO3MOKHO JIUIIIb
B TOM CJIyd4ae, €CiIu MEXIYy HaMH CYIIECTBYIOT ONPEICICHHBIC COIIAIEHUS O TOM, KaKhe ISATHA YTO
o3HauaroT. Kak JOoCTHYb 3TUX COTJIAllEHWHd — BOMPOC JPYroi, HO JMOMYyCTHM, YTO y HAac €cCTb
BO3MO’KHOCTP 3aKJIFOUYUTh HEKOTOPOE KOHEUYHOE YHCIIO YETKHUX COTJIAIICHUH.
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.584. Tornma Mo 3aj1a4a CBOJUTCS K TOMY, YTOOBI B COOTBETCTBHH CO CBOMMH MHOXKECTBAMU U TIO
MPUHATHIM HAMH COTJIAIICHHSIM Pa3Ma3bIBaTh YepHUIIA, a Baria — risgets Ha Oymary (M okeaH MaTepuu)
1 B COOTBETCTBHMH C COIIALICHUSIMH CTPOMTh MHOKecTBa. ClieJ0BATEIBHO, BCSA OCTABINASCS YacTh 3TOH
MEUTALUU JTOJDKHA OBITh MOCBSIIEHA PAa3MBIIUICHUSM O TOM, KaKOBbI JOJDKHBI OBITh OTH COTJIAIICHUS,
4TOOBI MHE OBLITO YIOOHO Ma3aTh, a Bam — J1erko CTpOUTh.

.585. Bee coraiieHns: MOYKHO MOJIpa3/IeiuTh Ha JBE TPYIIbl (THIIbI COTTAIIICHHN):

.586. a) MPeIBAPUTEIILHBIC COTIANIICHHS — MPUHUMAEMBIC JI0 Hadajla U3JI0KECHUS TCOPUU;

.587. 0) IMHAMHWYECKUE COTJIANIEHUS — IPUHUMACMbIE B XOJIE €€ U3JI0KCHUSI.

.588. MBI yBUANM, YTO TIPU W3JIOKEHUH HEOOXOMUMBI 00€ TPYIIBI W HENb3sT OOOWTHUCH JIUIIIH
OJTHOM (eC)IM OTCYTCTBYIOT MPEIBAPUTEIHHBIE, TO KaK e OIKUCATh JUHAMHYCCKHUE; ECITH HElTb3sl BBOJUTD
JIMHAMHYECKUE, TO KaK K€ ONMPEACITUTh HOBBIA TEPMUH?).

.589. Tlo apyromy npu3HAKY COTJIAIICHHUS MOXHO MOIPA3IE/IUTh Ha!

.590. a) OrOBOPEHHbBIE, KOTOPHIE I/1e-TO Y€TKO OMUCAHbI;
.591. 0) MoJYaIMBBIC, KOTOPBIE HUTJEC HE M3JI0KEHBI, HO TEM HE MEHEE MBI HMH TTOJIb3YEeMCSl.

.592. 3amaH4unBO OBLIO OB UMETH OAMH OOCTOSATEILHEINA KOJEKC, II€ YETKO OIMCAHBI BCE HAIIH C
BaMu cornameHust mo M3JI0KEHUIO TEOPHH, a MONMYAIUBBIX corjameHuid BooOme Hetr. Ho Torma el
JIOJDKHBI OBUTH OBl TIEPEHECTH B HETO BECh TOJIKOBBIN CIIOBApPh PYCCKOTO S3bIKA, BCIO TPAMMATHKY H €Ile
OUYCHb W OYCHb MHOTO BCSKHX JIPYTHMX Bemlel (Hampumep, o0 ymoTpeOJeHUH MOSTHYECKHX 00pa3os,
IIyTOK, MPOHUHU U T.1I.), WK ke SA3bIK HAIIeTo OOIIeHus OyAeT CKyaHee s3bIka MyMOO-toM00, a CTHIIb
NOX0X Ha ckpun kosec. Ho, ¢ apyroil cTopoHsl, ymoTpeOjeHHE BCEX 3THUX pa30pOCaHHBIX MO
pa3INyHBIM ONMCAaHUAM (@ M TaM OIMCAHHBIX HEJOCTaTOYHO TOYHO) COTJIALIeHWH, a TO H
UCIIOJIb30BaHKUE TIPUEMOB, BOOOIIE HUTJEC HE OMMCAHHBIX, CO3AaHHBIX MMIIPOBU3ALMNA M PacCUMTAaHHBIX
UCKIIIOYUTEIBHO Ha COOOPa3UTENIEHOCTh YUTATENsI — BCE 9TO BeChbMa M BeCchbMa HaryOHO OTpa)kaeTcs Ha
TOYHOCTh M KOMIIAKTHOCTb M3JIO)KEHUS TEOpUH. A Belb Ha CaMOM Jejieé TOYHOCTh 3J/IeCh BaKHEe
XOPOUIETO CTUIISL.

.593. Kak moctynuth B Takod cutyanun? $l pemmi NpuHITh U M0 HeOOXOJUMOCTH YIIOTPEOIITh
MIPU OTIMCAaHWU CBOMX Pa3MBIIIUICHUN YeThIpe cTaHAapTa TOYHOCTH BbICKa3bIBAHUI:

a) pyHIaMeHTaIbHYIO TOYHOCTD;
0) TEOPETHUECKYIO TOYHOCTb;

B) GMI0CO(CKYIO TOYHOCTB;

T') TO3TUYECKYIO TOYHOCTb.

.594. B 3T0M LMKIIE MEAUTALMM 51 ONMUITY HOJHOCTBIO BCE COTJIAIIECHUS [0 U3JIOKEHUIO TEOPU ¢
(dbyHAaMEeHTaIbHOM TOYHOCTHIO. EcTEecTBEHHO, YTO 3Ta CHCTEMa COIJIAICHWH OpHUEHTHUPOBAaHa Ha
JKECTKYI0 3KOHOMHMIO, MPOCTOTY U JAKOHUYHOCTH, SI3BIK JI0 y’Kaca CKYAEH W CyXOH, HO 3aTO sl HaXOXKy
€ro 3aBUJIHO TOYHBIM. JTOT SI3BIK 5 HAa3BaJl DYKIWAOJIOM B YECTh TOTO YEJIOBEKA, KOTOPBIM MEPBBIM Kak
CIIEyeT B3sUICS 3a 3TO JEJ0 U cAejlall B HeM OoJblle JIH000ro Apyroro (CMOXET JI KTO-HUOYAb U3
HaIllUX COBPEMEHHUKOB OCTaThCs Ha HEAOCIraeMoil BeicoTe Ooiiee ABYX ThICAY JieT?). OKOHYaHUE «-JD»,
CTOJIb IPUBBIYHOE YXY MPOTPAMMHUCTa, IPOUCXOUT OT aHIIIHMICKOTO ciioBa «language».

.595. B panpHeimeM s MOSICHIO TONOApOOHEe, YeM OTIMYAIOTCS M OCTaJbHBIE CTaHIApTHI
toynoctn {TRANS.1102}.

.596. Htak, B ClaeAyromuX riaBax ¥ MEIUTAIUAX S Oyay pa3MBIILIATE O CHCTEMAax COTJIAIICHHUHA
BOOOIE, U HAa 3TOM (OoHE NMPHHUMATHL TpaBWIIa CcTaHAapTa (QyHJAaMEHTAIbHOW TOYHOCTH, a TaKXKe
XapaKTepU30BaTh OCTaJbHbIE TPH cTaHpapra. lIpuHATHE MpaBUI HM3JIOXKEHHS TEOpHH U ObUIO, Kak
YUTATENh MOMHUT {.418}, IIENBIO ATOTO MUKJIA METUTAITHI.

19. Yumamenv Cucmemut 360
1979.08

.597. Ilpu Bcem MoeM yBakeHWW K Bam, Moii duTaTens, s BCE ke cuuTaro, 4To BEI oOmamaere
OJIHUM KpYIIHBIM HEIOCTaTKOM: BBl ciMIIKOM MHOro 3Haere. 1 moTpady MHOrO CHJI, 4TOOBI ONHUCATh,
KaK MHE IIOKa)XETCs, BCe HEOOXOIUMBbIE Ul HAIIEero OOLICHUS COIJIAlleHHUs], I0TOM OLIMOYyCh, HAIMIIY
YTO-TO HE IO ATHUM COTJIAIICHUsIM, a BbI, Kak HU B 4eM He OBIBANIO, IPECIIOKOMHEHBKO STO MPOTJIOTHTE U
NPaBUIBHO OTpEarupyeTe, U OKaXeTcs, YTO HA CaMOM Jiejieé MBI OOIIaeMcsl HE 0 ONHCAHHBIM, a 10
KaKMM-TO JPYTUM COIJIAIIEHUSM, IPUHITHIM 10 YMOJYaHUIO BECbMa CMYTHBIM 00pa3oM.

.598. Ho rne HaiiTu napTHepa, KOTOPBIN AaBai Obl TapaHTHIO, YTO HUKOT/Ia HE MPOIYCTUT HUYETO,
YTO HE OrOBOPEHO HAIIMMH corameHusiMu? MHe, npodeccrnoHaIbHOMY MPOTPaMMUCTY, HE MPHIILUIOCH
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JIOJITO MCKaTh TaKOro MmapTHepa. JTo, koHeuHo, OBM... CBoell negaHTUYHON HENMOHSATIMBOCTBIO, OHA
CaMbli JIy4IIUKA KOHTPOJIED.

.599. 3BM - BenWKONENHBIN MapTHEP U B APYTUX OTHOIICHUAX. HOMUHATNH, X CBSI3U, alTOPUT-
MBI, MEXaHHU3MBI — BCE ATO TOKa €LIe CTOJIb TYMaHHO U HEOTIPEIEIEHHO, KOT/Ia MBI TOBOPUM O YEJIOBEKE,
U BCE 3TO B OJTHO MT'HOBEHHE NIPEBPAILACTCS B COBEPLICHHO YETKHE, PealIbHbIE, MaTepHAIbHbIE OOBEKTHI
BPOZE TPUITEPOB U HAMAarHMYEHHbIX CEPACYHUKOB, KaK TOJIBKO MBI IepexoauM K OBM.

.600. IToaToMy, XOTS B OOILIEM-TO PeUYb Y HAC WACT O COrJIANICHUSIX MEXAY JIOABMH, S BCE XKe
napauieabHo Oyy MpOBOAUTH JTUHMIO cornamieHuit ¢ 9BM u Bce mpuMepbl 1 HHTEpIpeTau OpaTh U3
3TOi oOmactu. Bel yBuamTe, uTo Bce cornamenus ¢ OBM oTnn4aroTcs OT aHaJOTHYHBIX COTJIAIICHUN
MEXIY JIFOJbMH JIUIIb IPOCTOTOM, HO HE IPUHIUITHATIBHO.

.601. 5 caenan cBonM uuTarenem mMamuHy KoHCTpyKiuu IBM cuctemst 360 u npoussozactsa EC.
51 nymaro, 9TO OHa B Ka4eCTBE YUTATEIsl OTAMYaeTcs oT Bac rimaBHBIM 00pa3oM TeM, YTO MBICIUT Oojiee
OpPraHU30BaHHO M IOCIENOBATEIbHO (B U€M 3aciyra, KOHEYHO, HE €€, a MpOorpaMMbl) U HE HMEET
HUKaKuX accounaunﬁ, CBA3aHHBIX C CCHCOPHBLIMH, NEPUCIITUBHBIMU W HWHAYKTHUBHLBIMH BI)I60pKaMI/I,
KOTOpPBIC B IaHHOM CJIy4a€ TOJBKO MCHIAIOT. S Mor OBITH YBEPCH, UTO MallvHa CACJIACT CBOU BBIBO/bI
TOJIbKO HAa OCHOBaHUH TOT'O, O YEM MBI C HE JOTOBOPWIIUCH U TOTO, YTO s €l COOOIINI O CBOEH TeOpHH,
Y HE TPOSBUT HUKAKOT'O CaMOBOJICTBA U, CIIEI0BATEIHHO, €CJIM OHA CMOTJIA CAeNaTh KaKhe-TO BBHIBOJIBI,
TO s ICHCTBUTEIBHO y4ell BCE, YTO Ha CaMOM JIeJIe HEOOXOMMO ISl STUX BBIBOJIOB.

.602. bonee TOro, BO3MOXHOCTH peanu3auuu Ha OBM cranu ais MeHs KpUTEpUeM TOro, 4yTo Ha
CaMOM JieJIe IPOCTO U YTO CIOXKHO, YTO MPUHUIUIMANBHO, a YTO 0€3pa3iuvHoO, U ACHCTBUTEIBHO SICHO
HAIIMCaHO TO, YTO MOXKET IMOHATH DBM.

20. Angpasum u cumeo.ivt
1979.08

.603. Bot Bam onHo matHO Ha Oymare: a. Bor Bam npyroe nsitHo Ha Oymare: a. O6a 3Ty nsiTHa,
KOHEYHO, pa3Hble OOBEKTHl — OHH HAXOJISATCS B Pa3HBIX MECTaxX, COCTOAT M3 JIPYTHX MOJIeKyl. TeMm He
MeHee MBI 00a, U 1, U Bbl, unTarens, pacroiaraeM alropuTMOM, ITO3BOJISTIOIIAM HAWTH B 3THUX MATHAX
CXOJICTBO U B TO € BpeMsl ONPEAeNUTh, YTO OHM OTIIMYAFOTCS OT 3TOTO NATHA: e. Ha 3TOM OCHOBaHO
Hallle TepBOE€ COTJalleHne: HEKOTOpble IMATHa MBI OyJeM CUUTATh NPUHAUISKANIMMH HEKOTOPOMY
MHOECTBY. ITO MHOXECTBO 51 HA30By OYKBOH, €T0 JIEMEHT — 3HakoM. Takum 00pa3om, B MEPBBIX ABYX
MPEUIOKESHHSX 3TOTO ad3alia TaHbl Ba 3HAKA OJJHOU OYKBEI.

.604. Hauepranue 3HaKa MOXET BapbUpPOBaTh, HO JO KaKUX IPEIEIOB — ATO OMPEEIsIeT HaIle
NepBOE COTIalIeHue. YiKe 37Iech y Hac MOTYT OBbITh HeJlopa3yMeHHsl, 0COOEHHO, €CIH s TTUIY OT PYKH U
HeOpexHbIM modepkoM. CornameHue ¢ MallMHOW MpoIlle — MPOOMBKHM JOJIKHBI OBITH B KaKHUX-TO
MO3UIHSIX TIep(OKAPTHl M HUKAKUX TaM BapHaIlni.

.605. Llernoii cepueii TAKUX COTIIANICHUI MbI IPUHIMAaEM al(haBUT — MHOXKECTBO OYKB.

.606. B HEKOTOPBIX CHCTEMax COTJIAMIECHUH 4YacTh alaBUTA SBISCTCS NUHAMHYECKOU, TO €CTh,
aBTOP PHCYET KaKOW-HUOYIb HOBBIH 3HAYOK M TOBOPUT, YTO BIPEIs OH UM OyneT 0003HayaTh TO-TO U
To-T0. B coBpemennpix OBM Takoe HemomycTtuMo, HHM omHa OBM He cTaHeT BBOAUTH HOBYIO
KOMOWHAIINIO IPOOUBOK, O KOTOPOH € MBITAETCS] BTOJIKOBAThH IPOTPAMMHCT.

.607. EcTb cucTeMsl cornamieHuil, B KOTOpPbIX aln(aBUT O4eHb OOIIMPEH — COTHH, THICSIYM OYKB
(nampumep, kutaiickui). Y paznuuasix 9BM oH 00b1uHO 32, 64, 128 nnn 256 Oyks.

.608. IlpuMeHeHre pa3TUYHBIX 3HAYKOB ITO3BOJIIET OYCHH KOPOTKO M HATJISIAHO 0003HAYATH
Ba)XKHBIE JJIsI TEOPUHM BEIIM, HAIPUMEP, BMECTO <QJIEMEHT A TPUHAIJICKHUT MHOKECTBY B» MoxHO
nucath «A € B»®®, BMecTo «B siBIseTcs MoAMHOKECTBOM MHoxkecTBa C» mucath «B < C»%®. Dro,
€CTECTBEHHO, BE/IET K YBEIUUCHHIO all(paBUTa «I10 KUTAHCKOMY ITyTHY.

.609. Kakyroo e MOJIMTHKY U30paTh OTHOCHUTENBHO ajdaBuTa? S MOJOXKUI B OCHOBY MOIXO0Ja
CIIeTyFOIINE TPUHITHIIBL:

.610. 1) andasur nomwkeH OBITH y3KMM, a BCE pazHOOOpaswe co3maeTcs MyTeM KOMOWHU-
pOBaHUs 3HAKOB Pa3IMYHBIX OYKB (TO €CTh, €BPONEHCKHIA, & HE KUTAHCKHUH MYTh);
.611. 2) andaBUT TODKEH COAEPIKATH TOJBKO TaKue OYKBBI, KOTOPBIE MMEIOTCS Ha COBpe-

MEHHBIX MMAITYIIAX MaIlTHHKaX, TepGOpUPYIONIHNX U TIeUaTaIOMNUX YCTpocTBax IBM;

% {625}
% {626}
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.612. 3) nuHamuyeckue cornameHus {.587} mo andaBuTy 3anpenicHbI.

.613. K coxxanenuto, mociaenoBaTeIbHOE IPUMEHEHNE 3THX MPUHLUIIOB BECbMA 3aTPYyAHUTEIHHO
IO ABYM TJIABHBIM IIPUYUHAM:!

.614. 1) Te nuumynye MalMHKHA, ¢ KOTOPHIMU MHE MPUXOJUTCS UMETh JAEI0 KaK MHUIIYIIEMY
Ha PYCCKOM SI3bIKE, PAacCUMTaHbl Ha PYCCKMH IIpU(T M He uUMeroT jartuHckoro. IlocienoBarensHo
NPUMEHSIE BTOPOW MPUHIMII, S JIMIIKI Obl ce€0si BO3MOXKHOCTH I0JIb30BATHCS TOM YacThIO JATUHCKOTO
andaBuTa, KOTOpasi HE MEPECceKaeTcsi C PYCCKUM, B TO BpeMs, KaK Hay4Has Tpaaulus, CBS3aHHAs C
JATUHCKUM an(aBUTOM, 3HAYMTENIILHO Oorade CBs3aHHOHM ¢ pycckuM. C Opyrodl CTOpOHBI, MPUMEHSIS
JATUHCKWKA andaBHT, s JHIIAK0 ceOs BO3MOXHOCTH HaledaTaTh HAa MAITHHKE CBOIO TEOPHIO 0Oe3
HEOOXOIUMOCTH YTO-TO BIHMCHIBATH OT PYKH.

.615. 2) Wmeercst cunbHas Tpaguums (B TEpBYIO OdYepenb MaTeMaTH4ecKas) LIMPOKOTO
NPUMEHEHUS] BCEBO3MOXHBIX CIIELUAIbHBIX 3HAKOB, HE HMMEIOIIMXCA Ha I€YaTalolUX YCTPOHMCTBax
(3HaKW WHTETpajia, CyMMBI, TPeUecKre, TOTUYecKrue OyKBBI U T.J.). Y MEHs PyKH YelIyTcsl BRIOPOCHTH Ha
CBAJIKY BCIO TPaJAMLIMOHHYIO CHMBOJIMKY MaTeMaTHKH, HO s PHCKYIO B 3TOM ciy4ae OcTaTbcsi 0e3
YUTATEIIEH.

.616. IlorToMy OoJee MeHee TMOCIEeNOBATENFHO S CMOT PEajH30BaTh ATH MPHUHIMIIEI TOJBKO B
npaBuiax Dykiaupona. [Ipy U3I0KeHUsIX ¢ APYroi TOYHOCTHIO sl OCTABIISIO 32 cO0OM MPaBo MPUMEHSThH
TPaJMIMOHHYIO CHUMBOJHMKY M Ja)k€ BBOJUTH JAMHAMUYECKHE corjameHus. TeM He MeHee s IO
BO3MOKHOCTH CTaparoch N30eXaTh HapYLIEHHUs 3TUX MPUHLUIIOB U MO3TOMY, HApUMep, 3HAUKH € U C
BrI BUnuTE B MOUX MEIUTALUAX 3[4E€Ch NEPBBIN U OCIEAHUM pa3.

.617. Bropas rpymnmna corjiamneHuil KacaeTcsl pa3MelieHus 3HakoB. Y OBM atu cornaiieHus onsith
MIPOCTHI — 3HAKH JIOJDKHBI CJIEeI0BaTh B OJHU Psifi, U BCE TyT. B OCHOBHOM M JIIOAM NPHUAEPIKUBAIOTCS
JUHEHHOTO MUChMa, HO, KOHEYHO J>Ke, HerocienoBaTesibHO. Pa3MelieHne 3HaKOB B BUAE TaOJMIL,
PUCYHKOB, KapT HAcTONBKO 3()(PeKTHBHO momoraer paboTaTh CO MHOTUMH BHIAMH HH(POPMAIWH, YTO
OTKa3bIBaThCsl OT 3TOTO HEPA3yMHO.

.618. B m3noxenuu ¢ pyHaaMEHTaIBHOW TOYHOCTBIO pa3pelieH TONBKO JIMHEHHBIH TEKCT U TaKue
TaOJIMLbI, KOTOPble MOTYT OBITh HMCTOJKOBAaHBl KaK JIMHEHHAas IOCIENI0BATEILHOCTh 3HAKOB (Takwe
TabJIMLBI MOTYT OBITH OTIEYaTaHbl Ha MOCTPOYHBIX MedaTaromux ycrpoiicrax O9BM). Ilpu ocranbHbIX
CTaH/apTax TOYHOCTH 5 TMHEHHBIA TEKCT CTPOTO OT/EISAI0 OT HEJTMHEWHOT0 — TaOJHII, pUCYHKOB, KapT U
T.A. (IpUeM He HOBBIH), HO, K COXKaJEHHIO, OISTh MOSBISIOTCS TPYIHOCTH U OISTH B OCHOBHOM H3-3a
MaTeMaTHKH (0X yX 3Ta MareMaTHka!): 0003Ha4YeHHs1 KBaJpaToB U JIPYruX CTENEHEH, 1poOH, mpenelisl
WHTETPUPOBAHUS U CYMMHPOBAHHWS, MHJEKCHI, KOPHM U T.I. — BCE€ 3TO HE BBIHECEIIb OTAEIHHO B
PHUCYHOK, a TEKCT MOJIy4aeTCs] HeTUHEHHBIM.

.619. OnbIT aNrOpUTMHUYECKUX SI3BIKOB MPOTPAMMHUPOBAHUS IOKA3bIBAET, YTO MaTeMaTHYecKue
(GopMyIIbI TIPEKPACHO MOKHO Pa3MECTUTh M JIMHEWHO, MpPHUYEM OT 3TOr0 NPAaKTHYECKH HE CTPaaaeT
HaTJSITHOCTH (BCE /IeI0 B TPUBBIYKE, HANIPUMEpP, MHE, MPOTPAMMHUCTY, JIMHEWHBIE (JOPMYIIBI CTOIb JKE
«UUTA0ETBHBIY, KaK U TPAAULOHHBIE).

.620. 4 Oynmy mpuep)KuBaThCs JTUHEHHOHN 3alucy JaXe B dTOW MeIWTAIlMH, He TOBOPS yKe O
s3bIKe Dykiunona. Tak, eciii Kakoe-HUOY/Ib MHOKECTBO sI 0003HAUUII CHMBOJIOM A, TO €ro 3JIEMEHTHI
o0o03Havyar0 OykBOW A ¢ KakUM-HUOY/Ib HHJCKCOM, HAIPUMED €, KOTOPhIH MOMEIIa B CKOOKH: A(e).
Ecin 3TOT 3neMeHT, B CBOIO OYEpelb, pacCMAaTPUBAETCA KAaK MHOXKECTBO, TO Ha €ro JIEMEHTHI
CCHUTAIOCH TIpHM ToMommu WHAekca: A(e,k) m T.A. Ha Mol B3rism, JWHEWHAs 3amuCh UMEET MHOTO
MPEUMYIIECTB TIepea HAACTPOYHBIMU WIIM TMOACTPOUYHBIMU HHAekcamu. (MTak, BIpeap BCIOLY 3amuch
A(e,K) 0O3Ha4aeT: K-ThIH 3JIEMEHT €-TOr0 MHOXKECTBA COBOKYITHOCTU A, COCTOSIICH U3 MHOYKECTB).

.621. Crnenyromas rpymnmna COINIallEeHWH perJaMeHTHPYET BbIIEIEHHE CHMBOJIOB. CHMBOJIOM S
Ha3bIBal0 MHOKECTBO 3HAKOB (0OBIYHO pa3HbIX OYKB {.603}). MHOXECTBO CHMBOJIOB, COCTaBIECHHBIX U3
OJIMHAKOBBIX 3HAKOB OJJHHX M TeX k€ OYKB B OJMHAKOBOM HOPSIKE, sl HA3bIBal0 Mopdemoil. OTHOIEHHEe
MEXIY CHMBOJIOM M MOp(pEeMOH Takoe ke, KaK MEXIy 3HakKoM u OyKBOH, TO €CTh, CHMBOJ — 3TO
OTJIeNbHBIN 3meMeHT Mopdembl. Eciin codeTanne 3HaKOB «MEXKAy» CUHTATh CHMBOJIOM, TO B TPEIbI-
IYIIEM MPEATOKEHUN UMEIOTCS IBa TUX CUMBOJIA OAHON MOP(EMBI.

.622. B TpagMLIMOHHBIX CHUCTEMax COTJIAIIEHWH OOBIYHO MO JOBOJBHO NPOCTOMY MpPaBUILY
(npoGenamu 1 3HAKaMH MIPEMTUHAHUS) BBIIENACTCS CJIOBO, TO €CTh HEOOJIbIIas COBOKYITHOCTh CUMBOJIOB,
a MOTOM 3TH CHMBOJIBI OTIEJIAIOTCS APYT OT Apyra M Paclo3HAeTCs UX MPUHAMICKHOCTh Pa3IMUHBIM
MopdeMaM 10 CIOKHBIM MPaBUIIaM, IPUHATHIM OTAEIBHO UyTh JIH HE VI KaKJOTO CIIOBA.

.623. Takum 00pa3oM, B TPaAMLUOHHBIX CHCTEMaX COTJIAIICHHUN (B KUBBIX S3bIKAX) CYILECTBYIOT
JIEKCUYECKHE €IUHHUIBI BYX YPOBHEH — cioBo u Mopdema. B Dyknunone s mpuHsul omsath Oojee
IPOCTYIO OPraHU3aLHIO — CJIOBO U MOp(deMa COBIAIAIOT.
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.624. JlanpHEWIME COTJAIICHUS TIPU MOCTPOCHUU S3bIKa ONUCAHMS TEOPUU JOJDKHBI KacaTbCs
UCTIOJIb30BaHMsI CUMBOJIOB. HO BCe KOHKPETHBIE BOMPOCHI MOCTPOSHHS TAKOTO SI3bIKA — DYKIHIOMNA, S
PaccMOTpIO B CIIENHANBHON MeauTanuu. Tam s onumry coctas andasura {.1422}, mpaBuiia BbIACICHUS
cumBosioB {.1468}, ux wucnonb3oBanue {.1506}, 3mech ke s JIMIIL MHUMOXOJIOM KacarCh CaMbIX
OCHOBHBIX IPUHIIUIIOB KOAUPOBAHUS TCOPHIA.

1993.11.23 14:59 BrOpHHK
(aepes 14 net, 3 mecsma)

.625. B Tpetbeit Menuoteke — npum. ped. — 3nech (B {.608} u {.616}) Hax0qUIOCh BIMCAaHHOE OT PYKH B
MAalIMHOMUCHBII TEKCT TPATUIMOHHOE 0003HAUCHHE TIOHATHS «IPUHAICKUTY, O HOpMe HallOMHHAoIIee OYKBY
«@», TOIBKO MOBEPHYTOE B MPOTHBOMOJIOKHYIO CTOpOHY. B Bemne Mbl He UMeeM BO3MOXKHOCTH BITHCATh JaXe OT
PYKH 3TOT MaTeMaTHKO-KPETUHCKHUIA 3HAK, KaK U APYrHUe, eMy MOT00HbIE.

.626. 3mech HaXOOWICS emle OXMH W3 3HAYKOB, TAaK SPKO CBUICTEIBCTBYIONIMX O CTEMCHH TIIIyNOCTH
MAaTEMaTHKOB, IIOXOXKHI Ha GYKBY «C», TOJIBKO HU3KHUI U PACTSAHYTHIH 110 TOPH30HTAIH.

1995.02.02 15:56 uetBepr
(aepes 1 ron, 2 mecsma, 9 qHel, 57 MUHYT)

.627. B KkoHIIe KOHLIOB OBLIO NPHHATO pelieHue B Bemgne 3Tv U apyrue momoOHbIE 3HAKH 3aMEHUTH 110
NPUHLHUIY «B3aUMHO OJHO3HAa4YHOI'O COOTBETCTBHS» 3HakaMu M3 HaOopa nceBporpaduku koga ASCII. Takum
00pa3oM, Temeph «MaTEeMAaTHKO-KPETHHCKUN 3HaK» {.625} (kak oH ObUT Ha3zBaH B 1993 r.), 0003HAYAOIIHI
IPUHALIEKHOCTh, N300pakaeTcs Kak « », a 3HaK MOJMHOXKECTBa Kak «™y, %7

21. Ilpoonema nazeanusn

1979.08
(pasbime Ha 15 net, 6 MecsIeB)

.628. [locne mpuHATHS YNOMSHYTBIX BBIIIC NPEIBAPUTEIBHBIX COIVIAIICHUNA B HAIEM PacIio-
PSOKCHUM UMEIOTCSI CPEJICTBA JIJIsi 00pa30BaHUs CUMBOJIOB M MX IOCIIEA0BATEIbHOCTEH. JlanbHeHITMMHU
COTJIAIICHUSIMA HY)KHO MOp(eMbl (MHOXECTBA OJMHAKOBBIX CHUMBOJIOB) COIOCTABJIATH OOBEKTAM
TEOpUH (peayiusiM), a MOTOM, YIOTPEOIsisi CUMBOJ 3TOH MOP(EMbI, CChUIATHCS Ha COMOCTABICHHBIN €if
00BEKT. JTO yKe NUHAMUYECKHE COTJIAICHHs, TaK KaK HEe MOTYT Yy Hac OBITh IpeaBapUTEIbHBIX
COIJIAIICHUH 00 OOBEKTaxX TEOPUH, KOTOPYIO Sl TOJIBKO 4YTO CO37al M coOuparoch ommcaTh. Ho kak
MopdeMy COMOCTaBUTh 00BEKTY TEOPUH — PEaTUu?

.629. 41 Mory mpuHSTHIM 10 NPEIBAPUTEIHBHOMY COTJIANICHUIO CHUMBOJIOM COOOIMTH BaM, uTo
JKENal MPUCBOUTH UMSI MHOXKECTBY; CJICAYIOIIAM CHMBOJIOM MOTY COOOIIUTh KaKOe UMEHHO HUMS, HO
KaK MHE yKa3aTh KaKOMy MHOXeCTBY? B HEKOTOpBIX ciydasX sl MOTY TKHYTh MajbIeM: «3TO CTOJ!»,
«r1o — tenedon». Ho Takue cpeicTBa IOCTYIHBI HE BCErja, JaXKe €CJIM s OOILIAIOCh C YEJIOBEKOM,
HEBO3MOJKHBI, eciid s obmarck ¢ DBM, M B00OIE BBIXOIAT 3a MPEAEbl CIOCOOOB OIMMCAHUS,
U3TI0KeHUS Teopud. [1ombITKa 0OBSICHUTH YTO-TO CCHUTKAMHU HA TPEIBIAYIIHE MHOKECTBA, U3 KOTOPBIX 5
MOCTPOUJI JAHHOE, HUYETO HE JaeT U JIMIIbL OTOABHUracT I'PaHUIly TEOPUH: BeAb BCE PaBHO rie-TO OyAeT
MEPBOE MHOXECTBO, KOTOPOMY HE Ha YTO CChLIaThCs. MTak, MHE HE OCTAeTCsl HUYEro IPYroro, Kak
TOJIEKO MPOCTO OOBSIBUTH, YTO S IPUCBOWII TAKOE-TO UMsI KAKOMY-TO MHOXKECTBY, IOJIarasich Ha TO, 4TO
Brl camu pa3depeTech, KakOMy UMEHHO.

.630. YuraTenp, HE MMEIOMMKA aOCOTIOTHO HHUKAKUX COOCTBEHHBIX TMPEIIOCHUIOK O 3HAYCHHH
HOBOI'O CJIOBA M ONEPUPYIOLIUI TOJBKO TEMH JaHHBIMH, KOTOPBIC 51 €My COOOIIMI (JIydIlle BCEro poJib
TaKOTO 4YHUTaTeNs BBITONHsAET DBM), B 3TOi CHTyallud MOXKET JIeNaTh TOJBKO OJHO — 3allOMHHUTH 3TO
CJIOBO W TO, YTO y aBTOpA, 3HAYUT, IIOCTPOCHO KAaKOE-TO MHOXKECTBO HJIM, YTO TO K& CamMoe, UMEeTCs

37.2008.09.04: Koraa stoT Teket (1 apyrue) B koHue 1980-x rogos nepenocumick Ha EC DBM, a B Hauane
1990-x B «mepconanbHbie KommbioTepbl» PC (kak TXT (¢ainel), cymiecTBoBajga Ooibimas mmpodiema ¢
H300paKeHUEM CIIEIMPIIECKAX MAaTEMAaTHIECKUX 3HAKOB, UTO M MOPOMMIO JAHHBIC «ApUMEUAHUs PeOaKyuu» B
TOTJAIIHUX H3TaHUAX 3TOH KHUTH. COBpEMEHHBIE KOMITBIOTCPHBIE CPEICTBA yXE€ TMO3BOJIIIOT M300paXkaTh 3TH
3HAKW, ¥ TaKWe TPHUMEYAHHUsI CTAIN JHUIITHIMH, HO MBI OCTaBIISIEM WX B TEKCTE, BO-MEPBBIX, YTOOBI HE HAPYIIATH
HYMEpaluio MyHKTOB KHHTH, CO3aHHYIO KOMIbIOTepoM B 1990-x romax, u, BO-BTOPBIX, KaK CBUJETEIbCTBA
HCTOPHH.
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KaKOW-TO aJrOPUTM, TIO3BOJISIOIIMIA IOCTPOUTh 3TO MHOXKECTBO. Y €05 e OH MOXKET ITOCTPOUTH JIUIIh
MHO>KECTBO, KOTOPOE 51 Ha3BaJl HeolpeIeieHHbIM {.570}, TO eCTh «T0JTy10» HOMUHAIHIO.

.631. Takum oOpa3om st MOTy 3ammxaTh B dnTaTens (denmoBeka wim DBM) Bce mpuaymMaHHBIC
MHOIO MMEHA MOCTPOCHHBIX MHOI MHOXXECTB, HO OT 3TOI'0, €CTECTBEHHO, OynmeT Majno Toiky. [locie
TOTO, KaK 5 TAKUM 00pa3oM OOBSBHII MMEHA IEPBBIX HECKOJIBKHX MHOXKECTB, MOJOXCHUE HAYMHACT
YIY4IIATBCS: 5 Y’KE€ MOTY CChUIATBCS HA MPEIbIIYIIUE, €CIH MPU MOCTPOCHUH CIICAYIOIINX 3TH MEPBHIC
WIH WX 3JIEMEHTBI Kak-TO 3arparuBaroTcs. CChUIATBCS — 3TO 3HAYUT, YTO MBI MOXEM 3aKIHOYHTh
MpPeIBAPUTEIIbHBIC COTJIAIIEHUS O COMOCTaBICHHH MOP(PEM KaKUM-TO OTHOIICHUSAM MEXKIY MHOMXKECT-
BaMH HMJIM KaKUM-TO QJITOPUTMAM WX MOCTPOCHUS U3 JPYruX (a Takue MpelBapHTEeNIbHBIC COTIAIICHHS
MBI MOXEM 3aKJIFOUUTh BCET/Ia, KOTIa pedb UAET He O CaMoil TOH TEOpUH, KOTOPYIO HYXKHO OITUCHIBATH).

.632. Temnepb CTaHOBUTCS sICHA OJIMKaiias 3ajada: HaM HYXXHO TPHHATH TpPEIBAPUTEIBHEIC
COTJIAIICHUSI O TOM, KaK NPUCBAWBaTh MMEHA HEWU3BECTHO KaKUM MHOXKECTBaM M Kak 0003Hayath
OTHOIICHUSI MEXJY MHOXXECTBAMHU U QJITOPUTMBI MMOCTPOCHUSI HOBBIX MHOXKECTB M3 YXKE HMCIOIIHXCS.
KonkpeTHble cormameHus s MpeuioKy B MEAWTAIUH, MOCBALICHHON OYKINAO0NYy. 31eCh Ke HYXKHO
peuinTh, KAaKHMC B MPHUHIOUIIC MOIYT 6I)ITI) OTHOLICHUA MCXKAY MHOXCCTBAMHU H KaKuC 6I)IBaIOT
ANTOPUTMBI TIOCTPOCHHSI MHOXKECTB.

22. [locmpoenue mHodcecme
1979.08

.633. Urak, kakre MOTYT OBITh OTHOLICHHUSI MEXK/y peallusiMH, TIOCTPOSHHBIMH TIPH COOJIOICHUN
NPUHIOMIIA JTUHEHHOCTH M NpUHLOMIA OXHOpomHocTu? Bee peanuu, co3maHHble BO BpPEeMs NOCTPOCHHUS
Kakol-HUOynp TeopuH Tpu COONIONEHMHM OJTUX INPHUHIMWIOB, paclafaloTcsi Ha YPOBHH —
HETIEPECEKAIOIINECS IPYTIIIBL.

.634. Ecnu peanust A npuHAINISKAT K YPOBHIO P, a peanus B — kK ypoBHIO X, TO s Oyly TOBOPHUTb,
YTO OTHOLIEHHE A K B sABIsieTcss OTHOIIEHNEM OUCTAHLIMHU X—P, @ OTHOWEeHHEe B Kk A — auctaHumu p—x
(TakuM 00pazoM AUCTAHIIMS MOTY4aeTCs MOJI0KUTEIHFHON, €CIIM pacCMaTpUBaTh OTHOIIEHHE MHO)KECTBA
«BBEPX» U OTPULATEIBHOMN — €CIIN «BHHU3»). DT0 n300paxeHo Ha cxeme dur.3.

.635.
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®ur.3. Cxema gUCTAHIUI

.636. JluctaHuus MeX Iy MHOKECTBAaMHU OHOTO YPOBHS PaBHA HYJIIO.

.637. EcTecTBEHHO, UTO IUCTAHLIMS CTAHOBUTCS MEPBOM XapaKTEPUCTUKON B3aUMHBIX OTHOIIICHHIA
MHOKecTB. OgHaKo AambHEHIas KiacCu(UKAIUs OTHOMICHUH TPeOyeT MPHUHATHS KaKOW-TO METOMIO0-
sorud. S MPUHSIT METOIOJIOTHIO, OCHOBAaHHYIO Ha BO3MOXKHOCTSX MOCTPOCHHS M3 KIACCU(DHUITUPYEMBIX
MHOXECTB TE€X HIJIA HHBIX HOBBIX MHOXECTB MO pPAa3IMYHbIM anroputMaMm. Otciofa cleayeT, 4To
MPOJIOJKUTh HU3YYEHUE OTHOIICHUM MEXAY MHOXKECTBAMH MBI CMOXEM TOJIBKO IOCJIE HEKOTOPOTrO
3HAKOMCTBA C QJITOPUTMaMHU CTPOCHHUS OJJHUX MHOXKECTB U3 JIPYTHX.
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.638. OcHOBHOE, YTO HY>KHO YMETb, YTOOBI U3 OAHUX MHOKECTB CTPOUTDH APYTHE, 3TO:

.639. 1) mMeTh BO3MOXKHOCTh OOPATHTHCS K JTFOOOMY 3JIEMEHTY JTF0O0TO MHOXKECTBA («B3SITH»
ero);

.640. 2) IMeTh BO3MOXKHOCTH B CIIEAYIOIINI pa3 oOpaTuThca K APYroMy dJIEMEHTY, HUKOTa
HE TepenyThiBasi, KaKHe M3 HUX YyKe ObUIM B 000pOTE W KakWe HET, HW OJHOTO HE MPOIycKas U He
BBEIOMpAsT TBAYKIIBI;

.641. 3) UMETh BO3MOXHOCTh OTIPEACIUTh, KOTJa MHOXKECTBO YK€ MCUEPIIAaHO U KOTJia elic B
HEM €CTh HEPaCCMOTPCHHBIC AJICMEHTBI

.642. 4) ©MeTh BO3MOXXHOCTh OTIPEAETUTh, MPHUHAIJICIKUT JIH KaKOH-HUOYIh O0BEKT TaHHOMY
MHOECTBY WJIH HET;

.643. 5) “MeTh BO3MOXKHOCTH MPEANPHHSITH PA3TUYAIONIUECS JCHCTBUS B 3aBUCHMOCTH OT
pe3yIbTaTOB MPOBEPOK, OMMMCAHHBIX B MyHKTaX 3—4;

.644, 6) WMEThb BO3MOXKHOCTH ITOMECTHTh pacCMaTpUBaeMBIi OOBEKT B CTpPOsIIIEECS
MHO>KECTBO.

.645. Vcxons u3 3Tux cooOpa)keHuil, 51 B AajbHelIIeM u Oyay co3gaBaTh TOT CBOJI COTJIAlICHUN
OyKIumona, KOTOPBI HEOOXomuM sl omucaHus anroputMoB. llociie TpuWHATHS —COTANIeHuN
DyKInAona s CMOTY OIUCATh alrOPUTMBI TOPa3f0 TOYHEE, HO HEKOTOPBIE CaMble MPOCTHIE U CaMble
TJIaBHBIC AJITOPUTMBI MHC HY’KHBI YIKC cefz’mac, " A OIIUIYy UX 31CCh O6I>I‘-IHI)IMI/I CJIOBaAMH.

.646. Aaroputm _cedeHusi. Bo3pMuTE MOOYEpEAHO BCE OJIIEMEHTHI OJHOTO MHOXECTBA
(Ha3pIBAEMOr0 CEKOMOE) M MOMECTUTE KaXIbld 3JIEMEHT B 3aBHCUMOCTH OT €ro NPUHAUICKHOCTU K
JPYyroMy MHOXECTBY (Ha3bIBa€MOMY CeKarop) 0O B OJHO CTPOSIIEecsl MHOXKECTBO (Ha3bIBacMoOe
IIEPECEUCHHUE), €CITU JAaHHBIA IEMEHT NPUHAMJICKUT CEKaTopy, IM00 B IPYroe CTPOSILEecs] MHOKECTBO
(Ha3pIBaeMoOeE JOMOIHEHUE), €CIIH HJICMEHT HE IPUHAIICKUT CEKaTopy.

.6477. Martepuanom a1 AITOpUTMa CEUEHHUS CITY’KaT CEKOMOE U CeKaTop, MPOIYKTaMHU SIBISIOTCS
nepeceyeHre M pomnonHeHue. OOpa3sHO ToOBOpsl, aJTOPUTMOM CEUEHMs CyOBEKT pacceKkaeT CEKOMoe
MHOJKECTBO Ha J[BE YACTH — IepeceueHne (C CeKaToOpoM) | JOIOHEHUE (cexaTopa B ceKoMoM). Cxemy
cM. B Our.4.

.648.

®ur.4. Anroput™ ceueHus

.649. [ToHSITHO, YTO HA CAaMOM JIeJie CYIIECTBYET OYSHb MHOTO MOJOOHBIX 3TOMY M OJIU3KHX eMY
aJITOPUTMOB, U BCE OHHM B3aMMO3aMEHsEMbl. S| M30pall JIMIb OAUH W3 ITHX OJM3KUX aJTOPUTMOB H,
yTOOBI HE CO3/1aBaTh W3JIHIIEK OTOBOPOK, OYyIy BECTH pacCyKICHHE TakK, OyATO OH SBISETCS
€IMHCTBEHHBIM.

.650. Anroput™ 00benHeHnsi. Bo3sMuTe MOOYEPEIHO BCE 3JIEMEHTHI HEKOTOPOTO MHOXECTBA
(Ha3pIBAEMOTO CIMBAEMOE), PACCMATPUBANTE Ka)bI AJIEMEHT KaK MHOXECTBO U BCE €r0 AJICMEHTHI
MOMECTHTE B CTPOSIIIICECS MHOXKECTBO (Ha3bIBAEMOE 00BEIMHEHHE).

.651. MarepuanaoM s AnroputMa 0ObEAUHEHUS CIIY)KMT MHOYKECTBO CIMBAEMbIX MHOXKECTB, a
MPOAYKTOM sIBIIsieTCsl 00bequHeHne. OOBEIUHATS MOXKHO JIMIITh MHOXKECTBA, COCTOSIIINE U3 MHOMXECTB,
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TO €CTh, MHOXKECTBA YPOBHS He MeHee BTOporo. CamMbIM MPOCTBIM ClIy4aeM OOBEJIMHCHUS SBISCTCS
o0beHEeHNE Maphl (TO €CTh, MHOXKECTBA U3 ABYX ) MHOXKeCTB. CxeMy cM. B Dur.5.

.652.
JYpoBHU
p-1I

®@ur.S. Anroput™M o0beIUHEHUS

23. OmHouwienus 00HOPOOHBIX MHOIHCECHE
1979.08

.653. JIBa ommCaHHBIX AJIrOPUTMa OCYLIECTBIAIOT BBIOOPKH, TO €CTh, IIOCTPOCHHUE MHOXECTB.
AJNTOpUTM CeUEHHS CO3/1aeT OJHOBPEMEHHO JBa MHOXECTBA (3/1€Ch XOPOIIO BUIHBI IIYTH K HEJIMHEHHOM
ANTOPUTMHUYECKOW TEeOpur MHOXkecTB). Ho mpuHmmn nuHelHOCTH BBIOOpOK {.523} 31ech Hemb3s
CUMTaTh HApyLICHHBIM, TaK KaK PE3yJIbTaT aIrOPUTMa SKBUBAJIECHTEH TOMY, YTO MOJIYYHJIOCH OBI, eciu
CHavyaja OTOMpaIMCh OBl BCE BJIEMEHTHI CEKOMOIO, NPUHAUIeKAIINE CEKaTopy, a MOTOM Bce, HE
npuHauiexanye. JIerko BUAETh, YTO B HUX COONIONIAeTCsl TaKKe MPUHIIUI OAHOPOTHOCTH BHIOOPOK U
YTO 3TUMH AJITOPUTMAMH CO3JIAIOTCS MHOKECTBA AJIEMEHTOB OJHOTO YPOBHS, €CJIH TOJBKO HCXOJHBIE
MHO€ECTBa OBbIIIM OJTHOPOAHBIMHU.

.654. Tlpu co3maHUM HOBBIX MHOXKECTB ITUMH AITOPHUTMAMH BBIOMPAIOTCS 3JIEMEHTHI, MPUHA/I-
JeKallue MCXOJHBIM MHOXKECTBaM. TakuM 00pa3oM 3TH DJIEMEHTBI OKa3bIBAIOTCS MPUHAICKANUMH
cpa3y IByM MHOXecTBaM. HeT Take HHUKAaKOH rapaHTHH, YTO B CEKOMOM HaWIeTcsi XOTs Obl OJUH
3JIEMEHT MpPUHAIJISKAIMHA (WM He TPUHAUIeKAIINNA) CeKaTopy, HO B JIIOOOM ciiyyae OyayT CO3JaHbI
oba MHOXecTBa — Kak JIONOJHEHHE, Tak M IepecedeHre. B pesynbrare BHIOOPKH Beerna MOSBISETCS
HOBOE MHOeCTBO. Ecnii pu BeIOOpKE He ObLT BEIOpAH HU OJIMH 3JIEMEHT, TO 00pa30BaHHOE MHOKECTBO
Ha3bIBaeTCs MyCTHIM. HeT HUKakuX OrpaHMuYCHMH, 3alpelarolluX BO BpeMs BBIOOPOK CO3JaBaTh
MHO’KECTBA M3 OAHHUX U T€X K€ 3JIEMEHTOB MJIU ITyCThIE MHO)KECTBA.

.655. Ha »THX TOHATHSIX OJHOBPEMEHHOW NPHUHAIC)KHOCTH W IYCTOTHI S MOCTPOIO KIIACCH-
(UKaIMIO OTHOLICHUH IBYX MHOECTB OJJHOTO YPOBHSL.

.656. Ecnm B3iaTh 1Ba MHOXecTBa A M B 0IHOro ypoBHS, TO MOXHO paccMOTPETh TpH
HE3aBHCHUMBIX BOIIPOCA!

a) eCTb JIU B A 3JIEMEHTBI, KOTOPBIX HET B B;
0) ecth 1 B A 1 B 0011me srieMeHTsI;
B) €CTh JIU B B 3eMeHThI, KOTOPBIX HET B A.

.657. KomOMHMPYS OTBETHI HAa 3T BOMPOCHI (J1a — HET), MOXKHO BCE€ OTHOIIEHHS MEXTY JIIOOBIMH
JBYMSI MHOXKECTBAMH OJJHOTO YPOBHS Pa3AeiUTh HAa BOCEMb HEMEPECEKAIOIIMXCSI TPYIII MM Ha KIAacChl
HEPECEUCHHUS!

.658. 1) Ja-ma-na. 5 6yay TOBOPUTE B 3TOM CiTydae, 9TO MHOXECTBa A U B mepecekarorcs.

.659. 2) la-na-uet. 5 Oymy roBOpUTH B 3TOM cilydae, 4yTo A BkItodaeT B.

.660. 3) Her-na-na. 51 Oyxy roBopuTh B 3TOM citydae, 4To A BXoauT B B.

.661. 4) Het-ma-get. S Oyay TOBOPHUTH B 3TOM CiTydae, 9TO MHOKECTBA A M B DKBHBAJICHTHEI.
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.662. 5) da-uet-na. 51 Oymy roBOpHUTH B 3TOM CIIydae, 4TO MHOKeCTBa A M B mapaiienbHbl.

.663. 6) Jla-uet-Het. 5l Oymy TOBOPUTH B 3TOM ClIydae, 4To A ¢ MycThIM B.

.664. 7) Her-nHeT-na. 51 Oymy roBOpUTh B 3TOM citydae, 9To A mycryer B B.

.665. 8) Her-net-Her. S Oymy roBOpUTH B 3TOM CIIydae, 4YTO MHOKeCcTBa A u B mycTyIoT.

.666. HeoOxommmo, TakuM o0O0pa3oM, YEeTKO pa3indyaTh OTHOIIEHHE KO MHOXECTBY A ero
SNEMEHTa a W €ro 4acTh B W He IyTaTe ClIOBa «HPHHAIEKHT» C «BXOIJUT» M «COAEPKHUT» C
«BKJTFOYACT.

.667. DTH MOsICHeHUS, pa3yMeeTcsl, HECKOJIBKO 3aro3/1alble, TaK Kak s y)Ke Ha MPOTSHKCHUH BCel
3TOW MEJUTAINH MTOJIH30BAJICS TAKUMH HEBBEJCHHBIMU TOHATHSIMH, KaK «COBOKYITHOCTBY, UYTO Ha CAMOM
Jie7ie CHHOHUM «MHOKECTBA, KaK «ITyCTO», «IIOIMHOKECTBOY, «BKITIOUAET, «BXOHTY, (IIEPECEKACTCS»
u 1.1. Ho, BO-TiepBBIX, JIydllle 3amo3/1aible NOsSCHEHHsI, YeM HUKAKHX, a, BO-BTOPBIX U IJIaBHOE, TO OBLTH
CIIOBAa TOTO $3BbIKA, HAa KOTOPOM OIMCHIBAI0 TEOPHKY, a 3TO — TEPMHHBI caMOil Teopuku. VMeHHO
IOATOMY B ONHCHIBAIOIIEM S3bIKE SI M IIOJB30BAJICS CIOBOM «COBOKYIHOCTBY», YTOOBI H30eraTh
MYTaHUIIBI C 00BEKTOM TEOPHKU — «KMHOYKECTBOM.

24. Iloomnoixncecmea, npoekyuu u Kiaccugukauuu
1979.08

.668. 51 Oymy roBopuTh, 4TO B sBIsleTcs HOOMHOXECTBOM MHOXecTBa A, ecnmm A u B
SKBHUBaJIEHTHHI WK B Bxoaut B A unu B mycTyer B A.

.669. TlogmuoxkecTBOo B, conepkamiee BCe JJIEMEHTHI MHOXECTBA A — 3TO MHOXKECTBO,
SKBUBAJICHTHOE MHOXeCTBY A. ClieyeT 4YeTKO pa3anyaTh UACHTUYHBIC PeATu (OAUH U TOT K€ 00BEKT)
Y DKBHUBAJICHTHBIC pealuil (MHOXKECTBA, COCTABJICHHBIC M3 WACHTHYHBIX OOBEKTOB BO BpeMs Pa3HbBIX
BBIOOpOK). MmeHTHYHBIE peanuyd WMEIOT OJHY HOMUHAIUIO, DKBUBAJICHTHBIC K€ MHOXECTBA HWMEIOT
pasHble HOMUHAIUHU. DKBUBAICHTHBIE MHOXECTBA SIBJISIOTCS IOJMHOKECTBAMU JIPYT APYTa.

.670. IlycTele MHOXXECTBa TaK)X€ SKBHBAJIECHTHBI MEXIy COO0H. YIOOHO cuuTarth (XOTS 3TO
BONPOC HEMPUHLHUITHAIBHBIN), YTO KaX/I0€ IMyCTOE MHOXKECTBO TaKXKe NMPUHAICKUT K KaKOMY-HUOY b
YpOBHIO (OTKyzAa Jenanach Oe3yclellHas IONbITKAa YTO-TO BBIOPAaTh) M YTO IIYCTble MHOKECTBA
SKBUBAJICHTHHI JIMIIb B Mpenenax ypoBHs. Ilyctoe MHOXECTBO SIBISETCS MOIMHOXKECTBOM JIFOOOTO
MHO>KECTBa CBOET0 YPOBHH.

.671. CoBOKymHOCTh BceX (CYIIECTBYIOIIMX B JaHHOW TEOpPHUH) MHOXKECTB, SKBHUBAJIEHTHBIX
MHOXXECTBY A, 51 HA30BY 3KBUKBAHTOM MHOXKECTBA A.

.672. IIoHATHO, YTO YHCIIO MOJIMHOKECTB MHOXECTBA A B NMPHUHIIUIIE HEOTPAHWIEHHO, HO BCE OHU
OyIoyT mpHHaAIEXKaThb K OTPaHMYEHHOMY YHCIy 3KBHKBAaHT MOAMHOXKECTB. ECIM 4YMCIIO 37€MEHTOB
MHOXECTBa A PaBHO P, TO YHCIIO SKBUKBAHT MOAMHOXECTB, KaK JIETKO JIOKAa3bIBACTCSl MATEMAaTHUECKON
MHIYKIMEH, paBHO 2P, BKIIIOYasi SKBUKBAaHTY CaMOI'0 MHOKECTBA A M SKBUKBAHTY ITyCTOT'O MHOXECTBA.

.673. MHOXecTBO, COCTaBJIEHHOE M3 BCEX MOAMHOXKECTB HEKOTOPOTO MHOXKECTBA (Ha3bIBAEMOTO
9Kc1006a30#), CpeIi KOTOPBIX HET IBYX 3KBUBAJICHTHBIX, S HA3bIBAI0 IKCHOHEHTOH.

.674. Tenepb pacCMOTPUM MHOT'OKpPaTHOE IPUMEHEHHE AJITOPUTMOB CEUCHHS U 00BETNHEHUSI.

.675. Ecnu oObenuHsIeTcs MHOXKECTBO A YPOBHS P, TO 00bEIMHEHHE MTPUHAICKHUT YPOBHIO p—L1.
O0benuHEeHNE K€ ITOr0 MHOXKECTBa OyAeT MpWHAAJIeXaTh yke ypoBHIO p—2. Takoe MHOXeCTBO A
Ha3bpIBal0 MpOEKIHMed MHOXecTBa A Ha ypoBeHb p—2. OObeAMHEHHE IMPOECKIMH MHOXecTBa A Ha
YpOBEHb pP—2 Ha3bIBAETCS NMPOEKIMEN MHOXKECTBA A Ha ypoBeHb p—3 U T.1. CaMO MHOXKECTBO A MOYKHO
paccMaTpuBaTh Kak €ro MpOoeKIHIO0 Ha YPOBEHD P, & COOCTBEHHO €ro 0OBEANHEHNE — KaK MPOEKINI0 Ha
ypoBeHb p—1. Cxemy cum. B Our.6.

.676.
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YpoBHY
D

p-1I OopenuHeHne MHO-
HecTea A

p-2 O6penuHenue MHO-
xectBe B (npoek-
uug MHOXecTBa A)

p-3

®@ur.6. [Tpoekuny MHOXKECTB

.677. Ilpoekinio MHOKECTBA A Ha ypoBeHb 1 51 Ha3bIBaro 0asucoMm MHOxecTBa A. Basuc coctout
yKe M3 TOUCK TEOPHUH U B paMKax aHAIM3UPYEMOI TEOpHUH NadbHEHIIIee MPOCIIUPOBAHNE HEBO3ZMOKHO.
.678. Eciin MHOTOKpaTHOEe TpHUMeHeHHe ANTOpUTMa OOBEIWHEHHs BHI3BIBACT HUCXOXKIEHUE K
TOYKaM, TO MHOTOKpPAaTHOE MPUMEHEHHE AJTOpPUTMA CEYCHHUS C KKIBIM PAa30oM yJBaMBACT YHCIIO
MOJIYYCHHBIX MHOKECTB, HO BCE OHU OCTAIOTCS Ha TOM K€ YPOBHE, TJIE U MCXOJHOE MHOXECTBO. Ecim
MHOJKECTBO A Tiepecedb MHOKECTBOM B, a IOTOM IepecedeHne 1 AOMOIHEHNE OISTh CEYh MHOXECTBOM
C, To mony4aroTcs y)Ke 4eThlpe MHOXeCTBa, U T.1. KakoBbl Obl HH ObLTH MHOXKECTBa A, B, C, ..., Bce 2P
PE3yJIBTUPYIOIIMX MHOXKECTB (TJIE p — YKMCIIO BBITIOJIHEHHBIX CEUEHUI) 001aJ1aI0T IBYMS CBOWCTBAMMU:
a) HM OJTHO M3 HUX HE UMEET OOIIHNX 3JIEMEHTOB C JIPYTHMU;
0) Mr000¥ NIEMEHT MHOXKECTBA A TIPUHAJICKUT OJTHOMY M3 3TUX MHOXKECTB.
.679. Takue MHOXKECTBA s Ha3bIBAIO0 YaCTIMHM MHOXKECTBA A, a MHOXKECTBO, COCTaBJICHHOE M3 HUX
BCEX — FPYIIUPOBKO# MHOXKecTBa A. Cxemy cMm. B Owur.7.

.680.
IBa CERETODA
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®ur.7. Cxema rpynnupoBKU

.681. Yxe npu OTHOKPATHOM CEUCHHUU MHOXXECTBAa A MHOXKECTBOM B OT B3aWMHBIX OTHOIIICHUI
MHOKECTB A u B Oyzmer 3aBUCETh TO, OKAXKETCS M NEPECEUYCHUE M JOMOJHEHUE MYCTHIMHU, WIH HET.
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EctecTBeHHO, YTO M MPU MHOTOKPATHOM CEUEHHH IYCTOTa YacTel 3aBUCHT OT OTHOIICHUH MHOKECTBa
A ¢ muOXxectBamu B, C m 1.n. Ho mycTtoTa 4WacTeil 3aBHCHT M OT B3aWMHBIX OTHOIIEHHH CaMUX
cekaropoB B, C, ... Tak, mpu 1BOHHOM CEUYE€HWH COBEPIICHHO HE3aBHCHMO OT CEKOMOT'O MHOXKECTBa A
onHa (Ta WK Apyras) yacTh OyleT IMycTOW BCETAa, CCIH:

a) B Brimrouaer C;

0) B Bxomut B C;

B) B u C mapanienbHsl

.682. Bcerna mycTeiMu OyQyT IBE YacTH, €CIIH:

a) B u C bkBUBaJICHTHEI;

0) B c myctem C;

B) B mycryer B C.

.683. Tpu wactu OynyT Bceraa mycThiMU, eciii B 1 C mycTYIOT, 1 JIMIIb B TOM ciiydae, eciu B u C
IIePEeCceKaroTCs, MyCTOTa BCEX YEThIPEX YacTel 3aBUCUT LIETMKOM OT CEKOMOT'0 MHOXKECTBA A.

.684. EcTecTBEHHO, YTO TaKHE 3aBEAOMO ITyCThle€ YAaCTH HEYEro YHNOMHHATh MPHU OMUCAHHUH
rpynimnpoOBKHA MHOXECTBA A, HO HE MOMCHIACT BCC-TAaKW NPHU 3TOM IIOMHUTH, YTO BCAKas I'pyHIIMpOBKa
€CTb I0CJIEOBATENbHBIC CEUCHHUS U, €CIIM YUCIIO YacTeil He mpeacTaBiseT co00H CTENeH! IBOWKH, TO
IpYIIHPOBKA BBIPOXKICHA N3-32 B3aMMOOTHOIICHUI CEKaTOPOB.

.685. Ecnu cekoMoe MHOXKECTBO A NMPUHAAJNIEKUT YPOBHIO P, TO BCE YACTH TaK)Ke MPHUHAJIEkKAT
YPOBHIO D, a TPYNIUPOBKa — ypoBHIO p+1. YacTu MOTYyT OBITH 3JIEMEHTaMHU 3KCIIOHEHTHI, a TPYIIHPOBKa
— €€ IIOJJMHOKECTBOM.

.686. HacTu — 31eMEeHTHI TPYIIUPOBKH MHOKECTBA A — S HA3bIBal0 TaKCOHAMU MEPBOU CTCICHH.
MOHO MOCTPOHUTH Pa3Hble TPYNIUPOBKU PA3HBIX TAKCOHOB. DJIEMEHTHI TaKUX TPYHIHPOBOK OyayT
YacTAMHM KaK TAaKCOHOB, TaK M HMCXOJHOTO MHOXKECTBa A, M OHU HAa3bIBAIOTCS TAaKCOHAMH BTODOH
crenienu. [lpomomkas Takum o0Opa3oM, IMOJlydyaeM MHOXECTBO B Bcex cO3AaHHBIX TPYMITUPOBOK.

O0BeMHEHNE ATOr0 MHOXeCTBa B s Ha3biBaro kinaccudukanueii MHOXecTBa A. Cxemy cM. B Dur.8.
.687.

Takconu I-# crTeneun

TaxcoHH 2-# cremneHu

TarcoHH 3-# crenexHn

OneMeHTH MHOXeCTBa

"graccupuraius”

®ur.8. Cxema xaccupuKanum

25. Xapaxkmepucmuxku MHOMceCme u anzopummos
1979.08

.688. BepHeMcs Temepb K BompocaM KiaccH(UKALMU OTHOIICHUH MEXKIy MHOXecTBaMu. Bce
BO3MOJKHBIE OTHOIICHHS MEKy MHOKECTBAMU OJTHOTO YPOBHS 5 pa3zeiiiil Ha BOCEMb TPYIII, IPUYEM B
OCHOBY 3TOM KJIACCU(UKAIIUU TIOJT0KMIT (DAKTHICCKU AJITOPUTM CEYCHHUS U BO3MOXKHOCTHU MTOCTPOUTH TIO
HEMY HEIYCThIE OJTHO IepeceueHre U JIBa JIOTIOITHEHUS MHOXKECTB.
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.689. O0001Iast PTOT NPUHITUI, MOXKHO CKa3aTh, YTO BOOOIIEC BCAKAs KIACCU(UKAIIHS OTHOIICHUMA
MHOXECTB NPOBOJUTCA HAa OCHOBE TOr0, MOXKHO JIM WMJIM HENb3s U3 AAHHBIX MHOXXECTB IOCTPOHTH
HEIIyCTbIe T€ WM MHbIE MHOXECTBAa TEMH WIM MHbIMM anroputmaMu. Ha 3ToM mpuHIMIE ocHOBaHa
Jlake camasi iepBasi Kitaccu(uKaus — IO yPOBHSM M JUCTAHIHMAM, TaK KaK YPOBHH MOKa3bIBAIOT HE UTO
MHOE, KaK BO3MOXHOCTH, COOIIOasi IPUHLUI OXHOPOAHOCTH, CTPOUTh U3 OAHUX MHOXKECTB JIPyTHE.

.690. Tperpio Hamboee MPOCTYIO KIacCH()HUKAINIO OTHOIICHWH MEXIy MHOXKECTBaMH (IIocie
XapaKTepUCTUKH WX OUCTAHIMEH W pasfelicHHs IO KiaccaM IepecedyeHHs Ha OCHOBE AJNTOpuUTMa
CEUeHMsI) MOKHO MPOBECTH, KOMOMHHPYSI 00a MEpPBHIX MpUEMa: CHa4aja OMMCaTh AMCTAHLMUIO, TOTOM
B3ATh IPOCKIMH OOOMX MHOXECTB Ha OOUH M TOT K€ YPOBEHb M OTHOLICHUS MEXIY NPOCKLMSIMU
onucarh 1o kiaccuukanuu ceueHus. HamOonpmuii uHTEpEC MpeACTaBisIeT CPaBHEHHE NMPOEKIUH Ha
YpOBEHb MHOXeECTBa 00Jiee HU3KOTO YPOBHS U CpaBHEHHE 0a3MCOB MHOKECTB. DTOT CIIOCO0 51 M IPUMY
KaK OCHOBHOI: OTHOIICHMS MHOXXECTB XapaKTEPU3YIOTCSA NUCTAHLUHUEW U TPYNIIOW NEepecedeHHs HX
MPOEKITUH.

.691. Ho, pa3zymeercsi, MO>)KHO NPUAYMaTh M ApPYyrue KiacCU(pHUKAIWW, OCHOBAHHBIC HA JAPYTHX
alIropuT™Max.

.692. Tenepb B3IJISTHEM Ha BO3MOXHOCTH XapaKTEPU30BATh CAMU alNTOPUTMbI. AITOPUTM CEUEHUS
CO3/IaCT MHOXKECTBA TOTO K€ YPOBHS, YTO UM UCXOAHblE. Takue alropuTMBl I Ha3bIBAIO
TOPU3OHTANBHBIMU. AJNTOPUTM OOBEAWHEHMS CO3JAeT MHOMKECTBO 0oJiee HHM3KOTO YPOBHS, UYeM
ucxonHoe. Takue anropuTMbl si Ha3bIBaI0 HUCXOAANIMMH. AJTOPUTMBI, CO3JAI0IIME MHOXKECTBa OoJjee
BBICOKOI'O YPOBHS, YeM MCXOAHBIE, 1 HAa3bIBal0 BOCXOAAIMMU. [IOHATHO, YTO adrOpUTMBI MOTYT UMETh,
a MHOTM€ U UMCIOT, IPU3HAKN OJHOBPEMCHHO ABYX, @ TO MU BCEX TPCX HA3BAHHBLIX I'PyIIl, TO €CTh, YTO
9TH TPYIIBI HE SBJIAIOTCS TAKCOHAMH KJIACCU(UKALIH.

26. /lanvHeiiniue nanpaeieHus

1979.11
(aepes 3 mecsiia)

.693. HeoOX0mMMOCTh peliaTh pa3jiuidHbIe HYKHbBIC, HO TIOOOYHBIE BOTPOCH! TTOCTOSIHHO 3acTaB-
JISIET MEHsI OTKJIOHATHCS OT TJIABHOHM JIMHWW Pa3MBIIUICHUN — «KaK H3JaraTh Teopum». 1 ocTaBmi 3Ty
TeMy B ToM MecTe {.630}, rae mpuien K BBIBOIY, YTO YMTATeNb, COBEPIICHHO HUYErO He 3HAIOIIUN O
MOEH HOBOH TEOpHH, O KOTOPOU SI €My IBITAIOCh COOOIIMTh, pa3Ma3biBas YepHHUIIA [0 OyMare, CHavyaia
MOJKET JIUIIb 3aTIOMUHATh PUCBOCHHBIE MHOIO UMEHA HaYaIbHBIM 00BEKTaM TEOPHH M CTPOUTH y ceOst
HEOTIpe/IeJICHHbIE MHOKECTBA, a B JAJIbHEHIIIEM 1 MOTY eMy NP OOBSBIEHUH O CYIIECTBOBAHUU HOBOTO
MHOJKECTBA B MOCH TEOPHH, COOOIIATh, KAK 3TO MHOXXECTBO COOTHOCHUTCS C HPEABLAYIIMM — KaKOBa UX
JIUCTAHIIMSA, TICPECEKAIOTCS JIM OHHU, MapaJUIeNIbHbI JIU U T.A. 51 MOry cOoO0OIIaTh, YTO HOBOE MHOXKECTBO
MyCTO WJIM HEIyCTO, YTO OHO COCTaBJIEHO M3 KAaKHX-TO SJIEMEHTOB (€CITH, Pa3yMeeTcCsl, 3TH AJIEMEHTHI
MIPEJICTABISIOT co00# paHee 0OBSBICHHBIE MHOIO PEAMU), MOTY cOOOIAaTh HAa KAaKOM MaTepuaie v 1o
KaKOMy aJTOPUTMy OHO IIOCTPOEHO (€Cli, KOHEYHO, aJTOPUTM OrOBOPEH B IIPEIBAPUTEIHHBIX
COTJIAMIEHUSIX KOJAUPOBKH HIIM €CITM UMEIOTCS CPEACTBA JJIsl AMHAMUYECKOTO OITMCAHUS allTOPUTMOB).

.694. Korga Ha yuTarens IMOJBETCS TaKOW IMOTOK WHGOpPMAIUH, MEepBOHAYANbHAS Heolpe/e-
JICHHOCTh MCYE3HET, U Ha (yHIAMEHTE IEPBbIX HEONPEICIICHHBIX MHOYECTB BO3BBICHTCS CTPOMHOE
3/IaHKE TCOPHH.

.695. Tenepp OTYETIMBO BHUAHO, YTO HYXKEH SI3bIK, MPEIHA3HAUCHHBIA IS Mepeiaauyd UMEHHO
TaKUX CBEJACHHA W TIOOTOMY MAaKCHUMaJIbHO YIOOHBIM /I 3TOW 1enmn. Takux S3BIKOB — CHCTEM
COTJIALIEHUI IO KOAUPOBKE TEOPUH — MOXHO, pPa3yMEeTCs, IPHUHATh CKOJIBKO YrojHo. B onHoi wu3
CIIEYIOIINX MEIUTAIMKA s Pa3BEpHY IMOJIHOCTHIO, HAYMHAA C aln(aBUTa, OJUH M3 BO3MOXHBIX TaKHX
SI3BIKOB (51 Ha3BaJl €r0 DYKIUI0JIOM).

.696. Cynbeii OTHOTHI U CTPOTOCTH OMHUCAHMS Teopuu s caenan DBM. CBexeHusi 0 MHOXKECTBaxX
TEOPUU HMEIOT JUCKPETHBIH M YEeTKUU Xxapakrtep (ypOBEHb, IWCTAHIUS, OAWH W3 BOCBMU THIIOB
nepeceyeHus U T.1.). Takas nHpOpMaIus BIOJHE MOXKET OBITh MOJBEPTHYTa MAITMHHOMY aHanu3zy. B
OJTHOU W3 CIIEAYIOMHUX METUTAIMH s omwminry cucteMy mporpamm (s HazBan ee EUKLIDOS), kotopas
MpeHa3HAYeHa IS aHaJ3a TEOPUi, ONTMCAHHBIX Ha DYKIUAOJE.

.697. Ho Bcé 3T0 Bmepeau. DTa ke MeIUTAIUs MOIXOIUT K KOHIy. B Havane ee s mocTaBuI
Bompoc: «Kak Hy»XHO OmUCHIBaTh TeOprUn? AKCHOMBI, TEOPEMBI, ONPEIEICHUS — €IUHCTBEHHBIN JTH 3TO
CItoco0 CTPOroro MX M3JI0KEHUA?». B KOHIIE e€e s CTOIO IOJIOH TyM O sI3bIKe, MOHATHOM OBM, Ha
KOTOPOM COOHMpAalCh TOBOPUTh O JUCTAHIMSIX MHOXKECTB, O KJaccax IEePeceUeHUil, O THUmax
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ANTOPUTMOB, M BCE STO HAIIOMUHAET NMPUBBIYHBIE U NOOpPbIE aKCHOMBI M OINpEIeNiCHHs JIUIIb BEChMa
OT/JaJIEHHO.

.698. B zaxiroueHue STOW MEAWTAIUH IS OOJEeTdeHrs MAbHEHIINX BBIKIAJIOK I OMHINY eIle
HECKOJIBKO OYECHb Ba)KHBIX aJIFOPUTMOB M BBEIY HECKOJBKO MOHSATHH, KOTOPBIE TPYIIUPYIOTCS BOKPYT
[EHTPAJIFHOTO MOHATHS, KOTOPOE Ha CaMOM Jeje HEONpeelIeHHOS W HEOTOBOPEHHOE yXKe He pa3
BCTPEYAJIOCh B 3TON MEANUTALIMH: BOKPYT TOHATHUS «OTHOIICHHE).

27. Ilopaook u npouseéedenue

1979.08
(paHbie Ha 3 MecsIa)

.699. B TpaguuMOHHOM MPEACTABICHHUH, IO KpahWHEHd Mepe IOKa HE BBEACHO IIOHSTHE
OTHOILIEHUS, TMOPSIOK CBS3BIBAETCA C PSAAOM BIOKEHHBIX JAPYr B Jpyra MHOXECTB, HaIpHUMED,
YHOPSIIOYEHHOM Mapoit 31eMeHToB A U B cuuTaloT MHOECTBO, COCTaBIEHHOE W3 MHOXECTBa
aneMeHTOB A, B u snemenrta B. [lanee, ynopsiaouenHyto napy storo rudpuzaa u snementa C (To ecTb
MHOKeCTBO 3 aneMeHTa C M MHOXKecTBa «ruOpuy + 31emeHT C» — 0X, HOTY ClIOMaelllb!) Ha3bIBaloT
TPOMKOW MJIM KOPTEKEM U3 TPEX AJIEMEHTOB U T.lI. ICKyCCTBEHHOCTh TaKMX MPEJICTABICHUI CTAHOBUTCS
OCOOCHHO OYCBHJHOW MpH IOMBITKE peann3oBaTh 3T0 Ha DBM. [[ns MammHbI HET HM MaJeHIIuX
TPYIAHOCTEHN pa3o0paTkCs, T/ie MEPBBIA U Te BTOPOU AJIEMEHT, a 5 TOJDKCH €l CTPOUTh COPOKadTaKHBIC
MHOX€ECTBA, YTOOBI O0BSICHUTD, 4TO 3TO Takoe! Cybs-MallnHa FOBOPHUT, YTO HOPSIAOK — 3TO HPOCTO.

.700. 51 pemmn 0TKa3aThCs OT MPEACTABICHUS O MOPSAKE, KaK O psJe TEM WM HHBIM CIIOCOOOM
BIIOKEHHBIX MHOXkeCTB. He cyliecTByeT yHmOpsiIOYEHHBIX W HEYNOPSIOYEHHBIX MHOXkecTB. Cymect-
BYIOT NapajuieJIbHbIE AITOPUTMBI, OOPAILAOIINECS] KO BCEM 3JIEMEHTAM MHOXKECTBA OAHOBPEMEHHO, U
CYILECTBYIOT JIMHEHHBIE aJTOPUTMBI, IJIs KOTOPHIX MHOXXECTBO BCEI/la MMEET MOPSJIOK (MHOTAA OH
MOJKET HE BIHMATH Ha pe3yibTar anroputMa). Ha Dykmiumone Bce aaropuUTMbl OMUCBHIBAIOTCS JIMHEIHO
(xaxk 1 B OBM), HO B pa3HbBIX CyObeKTaX OHH MOTYT OBITh PEaNM30BaHbI MO-Pa3HOMY, HampHMeEp,
nocienoBatensHO — B OBM, a B denoBeke — mapauienbHo. Ho HEKOTOphIe alrOpUTMBI MOTYT OBITH
peanr30BaHbl TOJBKO JIMHEHHO, OT MOPsAKa JIEMEHTOB 3aBUCHUT MCX0J. BOT Torja Mbl u rOBOpUM 00
YIOPSAIOYEHHBIX MHOXecTBaX. B 3ToM cityyae s Oymy Ha3plBaTh MHOKECTBO HOPSIKOM, MOAYEPKUBAs,
YTO AJIS1 JAHHOTO alNropuTMa HeOe3pas3siMueH HMOPSIOK 3JIEMEHTOB W YTO OH MOXKET OBITh pealn30BaH
TOJIBKO JINHEWHO.

.701. IlpumepoM anropuT™a, [UIsi KOTOPOTO BAaXKEH MOPAJOK, MOXKET CIYXHUTh AJTOPHUTM
npoussenenusi: Bo3bMmute gBa MHOXKECTBA, OHO Ha3bIBAEMOE MHOXHMOE (€TI0 3JI€MEHTHI Ha3bIBaIOTCS
MYJIbTAHTAMH), JPYroe Ha3bIBAEMOE MHOXHTeNIeM (ero 3JIeMEHThl Ha3bIBAIOTCS MYJIbTaTOPAMH).
CoznaBaeMOe€ MHOKECTBO HA3bIBAETCS NPOU3BENEHUEM M COCTOUT M3 MYJIbTOHOB. Kakaplii MynbTOH
oOpasyiite 00beIMHEHNEM Mapbl U3 OJHOTO MYJIbTaHTa W OJHOTO MYJIbTATOpa, MPUYEM TakK, YTOOBI
Obutn  00pa3oBaHBl BCE BO3MOXKHBIE Mapbl MYJIBTOHOB M MYJIBTATOPOB W HE ObulO OBl JABYX
SKBHUBAJEHTHBIX Map. Cxemy cM. B Our.9.

702,

Yposru

[Ipou3Bezelng

MyLbTEHTH

h=1

®ur.9. Anroput™ npou3BeneHUs
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.703. AnropuT™ NpOU3BEACHUS CTPOUT MHOKECTBO MYJBTOHOB, KK/ U3 KOTOPHIX MpE/CTaB-
nseT co0oil OO0bEeNIWHEHHE OJHOTO MYJIbTaHTA W OJHOTO MYJBTAaTopa, MPHYeM KaKABIH MyIbTaHT
KOMOMHHPYETCS C K&KJIBIM MYJIbTaTOpoM. UHCII0 MyThTOHOB MPEACTABISET COOO0 MPOU3BEICHNE YNCIa
MYJBTaHTOB Ha YUCIIO MYJIbTAaTOPOB. MHOXHMOE M MHOKHUTEIb IOJDKHBI OBITh MHOXKECTBAMH OJTHOTO
ypoBHS (MHAYe OyaeT HapyIIeH MPUHIIAIT OTHOPOJHOCTH {.525}), MpOu3BeeHIE SIBISETCS MHOXKECTBOM
TOTO K€ YPOBHS.

.704. TlopsnoK 37I€MEHTOB B MYJIBTOHE 3aBHCHUT OT UX MOPAIKA B MYJBTAaHTE U MYJIbTaTOPE U OT
MopsAZKa MHOXUMOTo U MHoxuTens. [IponsBenenne MHokecTBa A Ha MHOXKeCTBO B He To ke camoe,
YTO NMPOU3BEECHUE MHOKECTBAa B Ha MHOXKeECTBO A.

.705. B mpocreiitem cirydae Bce MYJIBTaHTHI U MYJIBTaTOPHI SIBIISTIOTCS MHOXKECTBAMH, COCTOS-
IIMMHU U3 OJHOTO 3JieMeHTa. Toraa MyJdbTOHBI SBJSIFOTCS YIOPSAOYCHHBIMU MapaMH STHX 3JIEMEHTOB.
Ho, eciii MynbTaHTBI HITH MyJTBTaTOPBI CaMU SBIAIOTCS 00Jiee CI0KHBIMA MHOKECTBAMH, TO 3JIE€MEHTHI
MyJIBTaTOpa MPUCOETUHSIOTCS 3a dJeMeHTaMu MynbTaHTa. (Ha camom pmenme mam Oyzer HeoOXxommm
JINIIb cnyqaf/'l, Koraga MYJIbTAHTBI ABJIAIOTCA MYJIIbTOHAMU paHEC CACIIAHHOI'O IMPOU3BEACHUA, TO CCTh,
KOorga OHH YK€ SABJIAIOTCA YHOPSAJOYCHHBIMU I1apaMu, TpOﬁKaMH u T.4., 1 3TO INPOU3BEACHNUEC CHOBA
YMHOXAaeTcsd Ha KaKoe-HUOYIh MHOXKECTBO, B Pe3ylbTaTe 4ero OObeIMHEHHEM KOPTEX JIEMEHTOB B
MYJIBTOHAX YAJUHSAETCS).

28. Omuowenue u coomeemcmaeue

1979.08
.706. OnpenenuM erie OAUH NPOCTOU aJrOPUTM:
.707. AaroputM pa3BepTKH. Bo3pMuTe MHOXKECTBO (Ha3pIBaeMOE pPa3BEpPTHIBAEMOE) W U3
Ka)KJ0T0 €ro AJIeMEeHTa ceNlaifTe OTAeIbHOEe MHOYKECTBO U3 OAHOT0 AeMeHTa. [lomyuyeHHOEe MHOKECTBO
OJIHOAJIEMEHTHBIX MHOXKECTB Ha3bIBaeTCs pa3BepTkod. Cxemy cM. B @ur.10.

.708.
JpoBHU
P
p-1I

®@ur.10. AnropuT™ pa3sBepTKH

.709. DTOT anropuT™M U3 pa3BEpTHIBAEMOIO MHOXKECTBAa YPOBHS P 0OOpa3OBHIBAET MHOXKECTBO
ypoBHA p+1 MHOXecTB (YpOBHS P), KOTOpPBIE COJIEpXaT IO OJHOMY OJJIEMEHTY pPa3BepThIBAEMOTO
MHO>KECTBA.

.710. Ecnm naH mopsioKk M3 MHOXECTB A M B, To, mIpuMEHHB K KaXXAOMy W3 HUX AJTOPUTM
pa3BepTkH, noayuuM pa3sepTku PA u PB. Ilpoussenenue muoxectsa PA Ha mHoxxecTBo PB s Ha3biBaro
MHO>KECTBOM COOTHOIICHHH B MHOXeCTBax A W B, a MyJIbTOH 3TOT0 IPOU3BEICHHUS — COOTHOIICHUEM.
IIpoun3Bemenre MHOKECTBA COOTHOIIICHUH B MHOXKeCTBax A 1 B Ha pa3BepTky MHOkecTBa C s Ha3bIBarO
MHOXECTBOM COOTHOILIEHHH B mopsiake n3 MHOkecTB A, B, C. B o0mieM ciydae Takum 00pa3oM Ba)KHO

ompenenuTh MHOXecTBO T coobmenuit B mopsiake P u3 muoxects P(e). Cxemy cm. B @wur.11.
11,
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Pazseprra

MHO¥ecTBa A

MHOXECTBO HOoXecTBO

@ X COOTHOEH M COOTHOUEHUM

OAHO COOTHOWEHNE

OZHO COOTHOWEHWE BO
B MHOXecTBaX A u B mHOoxecTBax A, B, C

®ur.11. MHOXECTBO COOTHOIIICHHI

.712. Ecnu mHoxectBa P(e) mpuHamnexaT ypoBHIO p, TO UX MOpsAAoK P — ypoBHio p+1, ux
pa3BepTKH — Takxke p+1, MHOkecTBO T — Takke K YPOBHIO p+1, a OTAEIBHBIE COOTHOIIEHUS — K YPOBHIO
p.

.713. B 3aBUCHMMOCTH OT 4YHCJIa 3JIEMEHTOB B MopsAake P MOXHO TOBOPUTH O COOTHOILIEHUSX
COOTBETCTBYIOLIETO (BTOPOTO, TPETHETO U T.A.) paHra. Pa3BepTKy OIHOTO €IMHCTBEHHOI'O MHOXKECTBA
P(e) MoxHO paccMaTpuBaTh KaKk MHOXECTBO COOTHOIIICHUH IIEPBOTO paHTa.

.714. Jlio6oe moagmuoxkectBo H MHOKecTBa T cooTHOMIEHMI panTa p B opsiake P mHOKecTB P(€)
Ha3bIBAEeTCS OTHOIIEHUEM PaHTa P, 3aJJaHHBIM B Tiopsizke P.

.715. ObpaTtute BHIMaHHE Ha TO, YTO MHOXKECTBO COOTHOIICHWN MOKHO TIOCTPOHTH JICTyKTHB-
HBIM ITyTEM, €CITU IaHbl MHOKecTBa P(e). OtHomenue H ke He cTpouTcs IeTyKTHBHO, a 3aJJaeTCs TAKUM
JKe TTyTeM, KaK U caMu MHOXecTBa P(e).

.716. CooTHoteHue (COOTBETCTBEHHO, OTHOIIIEHNE) paHTa |1 Ha3bIBaeTCs TaK)Ke YHAPHBIM, paHTa
2 — OWHApPHBIM, paHTa 3 — TepPHAPHBIM.

.717. OTHOLIeHNEe, KaK U MHOXKECTBO COOTHOIIEHUHM NMPUHAIIEKHUT YPOBHIO p+1, €ciu UCXOIHbIe
MHOecTBa P(e) — ypoBHio p. Sl Oyay roBoputh, uTo oTHomeHne H oxBaTbiBaeT Bc€ MHOeCTBO P(e),
€CJIM MHOXKeCTBO P(e) sBIsieTcsi MoIMHOKECTBOM MPOSKIIMK OTHOIIeHHs H Ha ypoBeHb p, a OTHOIIICHHE
H oxBatsiBaeT snemeHT P(e,k), eciiv OH MPpUHAIJIEKHUT IPOEKIU oTHoeHus H Ha ypoBeHs P.

.718. bunapuoe otnomenne H Bo mHOXecTBaXx A u B HaspiBaeTcs cooTBeTcTBHEM A B B, ecim
oTHomeHne H oxBaTeiBaeT BCE MHOKECTBO A, M HasbIBaeTcs cooTBeTcTBMEM A Ha B, ecim oHO
oxBathiBaeT 00a MHOkecTBa A u B. Cxemy cm. B @ur.12.

.719.
OTHowenue, 3a7aHHOE BO MHOMKECTBAX A, B. Ono
OXBATHBAET BCE MHOKECTBO B, HO HE BCE MHOXECTBO
A (oxBaruBaer siemeHT Al, Ho He amement A2). 3o
OTHOWEHNE HE ABIAETCA COOTBETCTBNEM HY A Ha B
p+1I
[Ipoeruua oTHome
#na H Ha_ypoBess
p
p-1

®ur.12. Cxema 0XBaTbIBAHUA
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.720. Teneppb ONMUIIEM €LIIE OAUH AITOPUTM:

721, AaropurMm_ort6opa. Bo3pMuTe MOOYEPEIHO BCE SJIEMEHThI MHOXECTBAa (HA3bIBAEMOIO
BBIOOp), KXKIBIH €ro BJIEMEHT CYHTAWTe MHOXECTBOM M IMPOBEPHTE, COJCPIKHUTCS JTH B HEM PEaus,
Ha3piBaeMas npusHak. Ecim ma, TO momecTuTe 31IeMEHT BBIOOpa BO MHOXKECTBO, Ha3bIBaeMoe OTOOD,

WHaYe BO MHOXKECTBO, Ha3bIBaeMoe BeIOpoc. Cxemy cm. B Dur.13.
122.

YpoBuK

»
Tprisrak

®ur.13. Anroput™ oTO0pa

.723. AnroputM oTO0pa Moxox Ha AJNTOpUTM cedeHusl. MHOXKeCTBO BBIOOpa OH pa3OuBaeT Ha JiBe
YacTH, HO HE 110 TOMY NPU3HAKY, IPUHAJIEKAT JIM €r0 JIEMEHTHI K APYyroMy 00BEKTY, a, HA000POT — IO
TOMY, COJEpKaT JIN OHU JPYrol OOBEKT.

.724. Anroput™M 0TOOpa MOXKHO CUUTATh OJTHOW M3 MOAM(UKAIIUi AJNTOpUTMA CEUCHHS, paccMar-
puBasg OoTOOp Kak IepeceyeHHe BBIOOpa M HEKOTOPOT0 MHOXKECTBA «BCEX MHOMKECTB, COAEPIKAIINX
npusHak». [loaTromy Bc€ ckazaHHOe Bbllle 00 ANTOpPUTME CEUEHHS MOXKHO OTHECTH U K AJTOPUTMY
0T00pa, 00pa30BBIBATH C €TI0 IOMOIIBIO KIIACCU(UKAIINH H T.JI.

.725. Hcnonw3ys snemeHT P(e,k) kak mpu3Hak B Alroput™Me oTOOpa, MOXKHO TIOCTPOWTH B
otHomennu H otOop ans xaxgoro P(e,k). OTo — MHOXKECTBO BCEeX TeX cOoTHouIeHui u3 H, xotopsie
conepkar anemeHT P(e,k). Ono HemycTto, ecnu H oxBateiBaet P(e,k).

.726. CootBetrcTBue H MHOXXecTBa A B B miin A Ha B Ha3bIBaeTcs 0JHO3HAYHBIM, €CIIH JUISI BCEX
anemMeHToB A(e) ux otoop B H HemycT u conepuUT pOBHO OAMH 3JIEMEHT.

.727. Ilycte C(e,x) — otOop 3nemenTa P(e,x) B oTHomennn H, mpunaanexamuii ypoBHio p+1,
Torga mepecedeHne M mpoekiun MHokecTBa C(e,K) Ha ypoBeHb p M MHOXecTBa P(a) s Ha3bIBaio
o0racThio cooTBeTCTBUS AeMeHTa P(e,x) B MHOXkecTBe P(a) mo oTHomenuto H, a aneMeHThl MHOXKECTBa

M — cootBeTcTBYIOIIMMH eMeHTy P(e,k) B MHOecTBe P(a) mo orHomenuto H. Cxemy cm. B @ur.14.
.128.
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OrHomenue H aABmserca coorsercTsueM A B B (Ho He
A na B), Terk Xak oxBaTHBaET BCE MHOMECTBO A, & B

B #e oxBaTusaeT sneMeHT B6. 0OHO He OZHO3HAYHOE

Or6op B H no COOTBETCTBME, Tak Kak oT6op OAL coxeprur Gonee

PU3HAK OILHOT'Q BIEMeHTa.
p+1I
Bce BO3MOMHHE COOTHOMEHUS
Bo_MHOiecTBax A, B
p
p-1

06nacTs cooTpe

cTBusg B3

O6éracTp cooTBeTCTBUT A2
eTcTBua BY TBusg AL

®ur.14. CooTBeTCTBHUA

.729. OpHo3HauHOEe cooTBeTcTBUE A Ha B HaspiBaetcst 1-1 coorTBeTcTBHEM (WM B3aWMHO
OJIHO3HAYHELIM COOTBETCTBHEM), €CIM KaKIBIH 2JIeMEeHT A(e) MMeeT B TOYHOCTH OJHH COOTBETCT-
BYIOIIHI drieMeHT B(e).

29. Anzebpa u anzopummul
1979.08

.730. Utak, s omrcan HECKOJIBLKO OUYE€Hb BaXXHBIX JICYKTUBHBIX aJITOPUTMOB. Pazymeercs, B 3TuX
aNropuTMax HET HUYEro HOBOTO, UMEHHO M3 TaKUX PACCYKJICHWH BBIBEICHBI OOIIEN3BECTHBIE IMPaBUIIA
u QopMmynbl, HO s XOTen OBl TOJNBKO OTMETHUTh, YTO B TPAIAUIIMOHHOM H3IIOKEHWH HE BCET/a
MOTYEPKHUBACTCS, UTO PeUb HJIET 00 aHAJIM3¢ HMEHHO aJITOPUTMOB.

.731. 51 mpekpacHO MOHHMMAalO, 4TO OECKOHEYHO HAJ0e] YNUTATEN0 HENpPEepPHIBHBIM BBOJOM BCE
HOBBIX M HOBBIX CIIOB, B KOTOPBIX JIMIIH MPO(ECCHOHAITBHBIN MaTeMaTHK YBUAUT OTJAIIEHHOE CXOJICTBO
C OCHOBaMH COBPEMEHHOW anreOphl, M YTO JABHO TOpa MEPEUTH K BOMpocaM Ooliee YBIEKAaTEIbHBIM U
WHTEPECHBIM.

.732. Anre0pa u anropuT™M — JIBa CII0Ba, HAYMHAIOIIUECS Ha apaOCKUH «allb-» CBOEH 3TUMOJIOTHEH
YBOJIAT HAC K OJJHOMY M TOMY JK€ YeJIOBeKy — ypOKeHIly XuBbl Myxammeny 6eH-Myca anb-Xope3mu
(mo nmatuncku Algorithmi), sxuBmiemy B Beke 0800 B cTO sieT Ha3aj 3axBaueHHOM apabamu Xopesme,
HaceJeHUe KOTOPOTro, OJIHAKO, TOBOPMIIO BCE €llle B OCHOBHOM Ha MEPCUACKOM AHANIEKTe, B Xope3Me,
KOTOPBIN CITYCTS HECKOJIBKO CTOJICTUH OyNeT HaBOJAHEH BOJHAMM y30€KOB W JIPYTHX TIOPKOB. ABTOp
apabosi3piuHol  paboTel «Kuta® anmb-mkeOp Bajb-MyKabayia» (KHMra O BOCCTAHOBJIIGHHH U
MIPOTUBOIIOCTABIIEHUH ), OH Tiepenall B EBpony «apabckue» mudpsl, co3aan anreOpy U HaBel eBpOINeH-
IEB Ha MBICIIb 00 aJIrOPUTME.

.733. 1 BOT, OHM ONSATh BCTPETHJIMCH B aJIrOPUTMHUYECKOH TEOPHUU MHOXKECTB — COBPEMCHHBIC
WU aJIreOphl M COBPEMEHHBIC UJIEH AJITOPUTMOB, HJIEH O MHOYKECTBAX M MPHUEMBI IIPOTPAMMUCTOB.

.734. 51 mpUOCTaHOBWII CBOM Pa3MBINUICHUS O TOM, Y4TO, COOCTBEHHO, 1 Mory Bam paccka3zaTh o
CBOEH TEOpPHH, YaCTH MOETO OTPaKECHHsI MHpa, Ha ToM Mecte {.631}, rme momien mo BBIBOJA, YTO B
paMKax JaHHOW TEOpPUU HE MOry aOCONIOTHO HHUYETO CKa3aTh O TMEPBBIX IMOCTPOCHHBIX MHOIO
MHOJKECTBaX, a B JallbHEHIIIeM Mory coodmarh Bam 0 ToM, B KaKMX OTHOIICHHSX BHOBb MOCTPOCHHOE
MHOKECTBO HAXOAUTCS C IEPBBIMU U TI0 KAKUM aJICOPUTMAaM s €€ CTPOMII, €CIIU, Pa3yMEeTCsl, Y Hac €CTh
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COIJIAIICHUsI O TOM, B KaKUX BOOOIIE OTHOUICHUSAX MOTYT OBITh MHOXKECTBA, KaKe BOOOIIE MOTYT OBITh
ITOPUTMBI TIOCTPOEHUSI U KaK BCE 3TO 0003HAYATb.

.735. Ilpu Oonee MPUCTATHPHOM PACCMOTPEHHUH OKAa3aJIoCh, YTO KIIACCH(HKAITUS OTHOIICHHMA
MHOXECTB B KOHEYHOM CUYETe OCHOBaHAa Ha BO3MOXKHOCTSX TOCTPOCHHUS] W3 HHUX TEX WIH HHBIX
MHOXECTB, TO €CTb, OISITh Ha AITOPUTMAX. ANTOPUTMBI, aJITOPUTMBI, aJTOPUTMEL.. B KOHIIE KOHIIOB B
TEOPHUH OCTAIOTCS TOJIBKO OJHU aJITOPUTMbI, MOE€ H3JIOKEHHE TEOPUH Ha CaMOM JeJie — OIMucaHue Habopa
AITOPUTMOB, IO KOTOPBIM 51 00padaThIBal0, COPTUPYIO, PACCTABIISIO TI0 MOJIOYKaM IMOCTYIIHBLINE KO MHE
CCHCOpHBIE TaHHEIE.

.736. Tak BOT OTKyZa TO HOPA3UTEIILHOE CXOACTBO MEKAY COUMHEHHEM TEOPUH U COCTABICHUEM
IPOrpaMMel, KOTopoe st HaOmronan yxe MHoro jer! Tak BOT moueMy Teopusi MPUrogHa HE TOJIBKO IJIS
TeX JaHHBIX, JJIS1 KOTOPBIX €€ COUMHUIIN — BEIb aITOPUTM €CTh allTOPUTM, YTO €My Jalllb Ha BXOJBI, TO
oH u Oyzmer obOpabareiBarh! Tak BOT ToYeMy TEOpHH, COOCTBEHHO, O€3pa3iMyHO, YTO W3 Cedd
MIPEACTABIISIIOT €€ HCXOIHBIC OOBEKTHI!

.737. Ho, ecnu BO BTOPOM NPUOJIMKEHHM TEOPHUs OKaszajach JIMIIbL HA0OpPOM aJrOPUTMOB, TO
OyzeT M yIMBHTENLHO, €CIIM CPEJCTBA €€ M3JIOKCHHUSI OKaXYTCS BeChbMa IMOXOXHMH Ha COBPEMEHHBIE
CpeICTBa ONMHUCAHUS AITOPUTMOB, @ UMEHHO — Ha aJITOPUTMHUYECKUE SI3bIKH IPOTrPAMMHUPOBAHUS?

.738. Anp-Xope3mu MHcall TOJIBKO CIOBaMH, HE YHOTpPEOJss HUKAKMX CHEIHUAIBHBIX CPEICTB
o0o3navyeHusi. Ho 0ObIuHBII YenoBeYeCcKHii I3bIK HACTOJILKO HETOUCH, PaCIIBIBYAT M HEMPHUCTIOCOOIICH K
MaTeMaTH4eCKUM (M BOOOIIE, TOYHBIM B OOOOIIEHHBIM) PAacCyKISHHUSIM, YTO MOXXHO C YBEPEHHOCTHIO
CKas3aTh: eciu Obl (paniry3ckuii anBokatr Ppancya Buet (Viete 1540-1603) u dpaHIiy3cKkuii 1BOPSIHUH
Pene Jlexapt (Descartes wiu Renatus Cartesius 1596-1650) u apyrue He paspabortamu OBl Gojee
ynoOHble, TouHble W 3()(PEKTHBHBIE CPEACTBa HM3IIOKEHUS MAaTeMAaTUYECKHX TEOPHH, TO He ObUTO OBI
COBPEMEHHON MAaTeMaTHKH, MBICIUTEIN TPATUIM Obl BIyCTYIO MOIIb CBOEIO MHTEJUIEKTa, IPE0osIeBas
6apbep1>1 3allyTaHHBIX CJIOB, BMECTO TOIO, ‘ITO6I>I pa3aBuratb ropu30HTHI. CpCI[CTBa HU3JI0KCHUS €IIC HE
BCE, UTO HYKHO JJISl CO3[aHus TEOPHH, HO 0€3 MOAXOISIINX CPEACTB H3II0KEHHS, BEpHO HATIPABIISIOMINX
Y COCPENOTAaYNBAOLINX BHUMAHNUE YUEHOTO, JAJIEKO HE Yilelb.

.739. Co Bpemen Buera u [lekapra B MaTeMaTHKy ObUIO BBEICHO MHOTO HOBBIX CHMBOJIOB U
O603Ha‘IeHHi/'I, HO CaMU T€ OCHOBHBLIC INPHWHIMUIIBI, Ha KOTOPBLIX OMNHUPACTCA COBPEMCHHAA CUCTEMaA
0003HaYEHNUS ¥ KOJUPOBAHUS a0CTPaKTHBIX TEOpHi, ObLTH pa3paboTaHsl Torna — B Bekax 1400 — 1600.

.740. AKcHOMAaTHUYECKHMH METOJl pacCyXAeHHd ObuT pa3paboTaH TpeKaMu [0 Halled dpHI,
MpUHLMIEI KonupoBaHus — 400 netT ToMy Hazal, TEOpUs MHOXKECTB M JIOTHKA MPEAUKATOB — CTO JIET
ToMy Hazaa. EcTe nu NefcTBUTENIHLHO BCE OCHOBAaHUS CUMTATh, YTO 3TH METOIBl M NPHHLUIBI ObLIH
TOT/1a IOCTPOEHBI Ha TaKOW OCHOBE, KOTOPasi IpUeMyIeMa 1 CEeroIHs?

30. Pezrome TEOPHKH

1979.11
(aepes 3 mecsiia)

.741. Tenepp, B 3aKIIOUYEHHE 3TOM MEIUTALMH, S XOUYy BKpaTIe MOBTOPUTH OCHOBHBIE MIEH U
TJIaBHBIE MOMEHTBI TOTO, O YeM 371eCh TOBOPHJIIOCH:

742, 1) 3HaKOMCTBO C 3amacoM 3HAHUH, HAKOIICHHBIX €CTECTBEHHBIMU HAyKaMH, TIPHUBEIIO
MeHS K yOeXJEHHWIO, YTO NEHCTBUTENHHO pEalbHbl W JIEHCTBUTEIHHO CYIIECTBYIOT TOJBKO TaKHe
00BEKTHI, KaK MOJIEKYJIbI, aTOMBI, 3JIEKTPOHBI, 3JIEKTPOMAarHUTHBIE TI0JISI, TO €CTh — TOJIBKO MaTEepHsL.

743. 2) bynmyuu cryneHTOM, CHENHATM3HPYIOIMIMMCS 10 00paboTke wuHboOpMauy,
3aayMaicsl Hajl TpUPoaoi WHpOpPMAanWu M TPUIIET K BBIBOJY, YTO BCE HM3BECTHBIE MHE TEOPUH
MHQOPMaLMK TPU BCEM UX Pa3HOOOpa3uH CTPajaloT TeM OOIIMM HEJIOCTATKOM, YTO HAUYWHAIOT CBOU
paccyKIeHusl ¢ KaKux-To aOCTpakTHBIX MOHSTUH, a HE C TOrO, YTO €AMHCTBEHHO CYILECTBYET — C
MaTepuH.

744, 3) losxke, 3agymMaBIIMCh HaJ MNPUPOAOH dHCEN, $ TpPHUIIE] K BBIBOAY, 4TO
o0mIenprHATAs TEOPHUS YHUCEI CTPaaeT TeM HEIOCTATKOM, YTO HAYMHAET CBOHM PACCYXKIEHUS C KAKUX-TO
abCTpaKTHBIX MOHSTHIA, @ HE C TOTO, YTO €AMHCTBEHHO PeajbHO — C MAaTEPHH.

745, 4) Cowm B3MISIIbI 00 WHPOPMAITUN W YUCIIAX S MOMBITAJIICSA M3JI0KUTH C MAKCUMATHbHOU
M3BECTHOM MHE CTPOTOCTHIO MPH MOMOIIM aKCHOM, TEOpPEM H T.O., HO BCKOpE OOHapyXWj, YTO 3TH
METOJIBI U3JIOKEHUS CTPANAIOT OIMATh BCE TEM K€ HEeIOCTaTKOM: OHU abCONIIOTHO WUTHOPHPYIOT TO, YTO
CYIIIECTBYET-TO TOJBKO MaTepHs, YTO YEJIOBEK — 3TO MaTepualbHas CHUCTEMa, XUBYIIas B OKeaHe
MaTepHH U MaTepUalbHBIMH MpOoIleccaMy 0ToOpaxkaroiasi B ce0e 3TOT OKPYKAIOLIMKA OKeaH.
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.746. 5) B HacTosIIeH MeaUTAIIUK ONMCAHBI T€ TPUHITMITBI, KOTOPBIE, HA MOU B3IJISLII, HY>KHO
KJIACTh B OCHOBY TIPH pa3pabdOTKe METOI0B U3NI0KEHHsI Teopruid. OCHOBHBIC 3 HUX MIEPEUHCIICHBI HIKE.
747, 6) OtpakeHHE YEIOBEKOM OKPYXKAIOMIETO MaTepHUaIbHOTO MHpa — 3TO B MEPBYIO

ouepelb MPOIECC, B KOTOPOM YCTaHABIUBACTCS COOTBETCTBUE MEXJIY OOBEKTAMHU BHEIIHETO MUPA
(peanmeii) 1 0TOOpaXKAIOIINUM €T0 0OBEKTOM BHYTPH MO3Ta (HOMUHAIINEH).

.748. 7) HoMuHanuu BHYTPH MO3ra IIOABEPralTca oO0paboTKe IO OmIpeeeHHBIM
aNrOPUTMAaM.

749, 8) Anroput™m (nogobHo mporpamme DBM) Takke npencTaBiseT coO0i MaTepHaIbHbIN
BHYTPHUMO3TOBON OOBEKT.

.750. 9) PesynpraTom Takoit 06pabOTKH SBISIOTCS HOBBIE HOMUHAINA WA alITOPUTMBI.

751, 10) Takast HOBass HOMHHAJIHSI MOXXET COOTBETCTBOBAaTh KOHKPETHOH TpyYIIEe MPEXHHUX

HOMUWHAJIIMI U B KOHEYHOM CUETEe MHOXECTBY BHEIIHUX OOBEKTOB (KOHKPETHOE MHOXKECTBO) WJIK MOXKET
OBITH CBSI3aHA C KAKUM-HUOYAb anropuTMOM (aOCTPaKTHOE MHOYKECTBO).

152, 11) OtoOpakeHHE BHEIIHETO MHpa B TOJOBE OTICIBHOTO KOHKPETHOTO YEIOBEKa
MIpEACTaBISIET COO0M HAOOP HOMUHANIUHN U AITOPUTMOB.

753. 12) Konkpernas Teopus (Hampumep, anrebpa) B €ro rojoBe HE MOXET OBITh HUYEM
HWHBIM, KaK TOJIBKO IIOAMHOXXCCTBOM 3TOI'O Ha6opa HOMMHAIUN 1 AJITOPHUTMOB.

754, 13) ¥ apyrux mofei UMEroTcsl MOX0KKHe HaOophl HOMUHAJIHIA U allTOPUTMOB. [ 0OBOpUTH
BOOOIIIE 0 TeOpuH (HapuMep, anredpe) 03Ha4aeT TOMYCKaTh HETOYHOCTD.

.755. 14) W3naraTe TeOpHIO O3HAYAET 3aKOJUPOBATH 3TOT HAOOpP HOMUHAIHNA W alTOPUTMOB

Ha HOCHUTCJIC-TIOCPECAHUKE C LICJIBIO BOCCO34aTh Yy UHUTATCIIA 3TOT Ha6op HOMUHAJIUN U AJITOPUTMOB 110
BO3MO>KHOCTH TOYHECC.

.756. 15) Takas mepenaya BO3MOXKHA JTUIIb B TOM CIIy4dae, €M MEXAy aBTOPOM U YHTATEIIEM
CYLIECTBYET HEKOTOPasi CHCTEMa COTJIAIICHHH.
157, 16) DTa cucreMa COIJIAIICHUH, METOJbl KOAMPOBKH U JACHIU(PPOBKH OYAyT TeM

s¢dexTuBHEE, YeM Oouble OHA OyIyT MPUCTIOCOOIEHBI K OMICAHNI0 HMEHHO HOMUHAINN (MHOMECTB),
HMCHHO aJITOPUTMOB, 1 YEM 0OJIbIIIE OHU 6y,Z[YT YUYUTBIBATH TO, YTO P€Yb UACT MMCHHO O KOJUPOBAHUU
OJTHUM CyOBEKTOM CBOMIX BHYTPHMO3TOBBIX OOBEKTOB M O BOCIIPOU3BEACHUH HX JIPYTUM CYOBEKTOM Y
ceos.

.758. 17) TpaauuuOHHBIE METOBI, Pa3yMEETCsl, UMEHHO 3TO U JIENAalOT, HO UX CO3JaTelIH He
ornaBanu cebe 00 3TOM oOTYeTa, M OTH METOJbl HEJOCTATOYHO TPHUCIOCOONIeHbl K crenuduke
BBITIOJIHSIEMOM MU 3a]1a4uu.

759. 18) He moaBeprasi COMHEHHIO HEOCIOPHUMYIO LEHHOOCTb TPAAWIMOHHBIX METOOB,
TEOpHUKa BCE XKe MPEACTABISCT COO0M MEPecMOTp B AyXe MaTepHaan3Ma IJIaBHBIM 00pa3oM TPeX CUCTEM
TPpaAUIHUOHHBIX METOJ0B, U3BECTHBIX KaK:

.760. a) AKCMOMAaTHYECKUH METOJ, BIEPBBIC IOCIEIOBATEIBHO PEATN30BaHHBIN
OBkaugom 2300 et ToMy Hazan;

.761. 0) Teopusi MHOXKECTB, BIEpBBIe peiokeHHas Kantopom 105 et Tomy Hazaz;

762, B) JIOTHMKa MPEIUKATOB, HAauyaBIIasg paclpocTpaHiTees ¢ padot @pere 100 jer
TOMY Ha3aJ U CTaBlIas 0OCOOEHHO MOMyJsipHON nocie padboT ['mnsbepra 75 net ToMy Hazax.

.763. 19) Haubonee mpucrnocoOJIEHHBIME K BBITIONHAEMONH (YHKIUH OYIyT TaKHE METOJIbI

W3JI0)KEHUS TEOPH (TAKOM S3bIK), KOTOPBIMHU aBTOP COOOIIACT YATATEIIO:
a) KaKe y Hero UMEI0TCs HOMMHAINU (MHOXKECTBA);
0) 1Mo KaKOMyY aITOPUTMY M M3 KaKOT'0 MaTepraia OHU IIOCTPOCHEI.
764, 20) DTu IpUHIHAIIEI OYIYT peaTn30BaHbl B TPOCKTE KOHKPETHOW CHCTEMBI COTJIAIICHHM,
MPEJI0KEHHOM B TAIBHEUIIINX MEIUTALHIX.

31. O meoumayuu TEOPUKA

1991.10.17 13.33
(aepes 11 ner, 11 mecsiteB)

.765. (ITocaecnoBue mpu myoaukamuu B CDOMe)
.766. — Kaxotii 51 O renni, korna nucan «Cka3ky O0uKm»
CBudr, nepeunTrIBas CBOE HAMMCAHHOE B MOJIOJJOCTH COUYMHEHHE.

%8, _ ockmuuain crapalii JloHaTaH

38 Swift Jonathan. «A Tale of a Tub». London, 1704,
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.767. Korna s ceifuac, no npomectsun 12 net, penaktupys TEOPUKY nnsa nmomemenus ee B
CuanoysMm, ObUT BBIHY>KACH BIEPBBIE C TE€X IOP €€ CHOBA IIEPEUUTATh, MHE TOXKE XOTEJIOCh €CIH U HE
BOCKJIMKHYTE: «Kakoit 1 66Ut Tenuit!», To XoTs 0bl: «YepT BO3bMH, KaKie BCe-Taku (pyHIaMEeHTaIbHbIC
UJIeU TaM 3aJI0KEHBI!».

.768. Het, KOHEYHO, COMHEHHUH B TOM, YTO
HOpMaNbHEI unTatens He gountaid TEOPUKY mo
KOHIA (ecim OH ee BooOme Hadam). ITO-TO
MOHSITHO, HO ZIETI0 HE B 3TOM... S mombITatock Bam
BKpatLe OOBSICHUTH, B UYEM K€ JIeJI0 U YTO TaKoe
taMm, B TEOPUKE 06b110 cka3aHo.

.769. Jleno B ToM, uTO eciiu Bbl Bo3bMeTe
JUTEpaTypy MO MaTeMaTHKe, 10 €€ OCHOBAHHSAM, B-M-HEHAEB
110 TEOPHH MHOXECTB U T.H., TO BBl cpa3y HaTONK-
HETeCh Ha Kajo0bl MaTEeMaTHKOB O TPYAHOCTSIX
000CHOBaHUS X HAYKH, HA PACCKa3bl O TOM, KaKHe
y’KacHbIe TaM MapaJoKChl OBUTH OOHAPYKEHBI, KaK
Opere, TOTPSACEHHBI 3TUM OOCTOSTEIHCTBOM [0
rITyOUHBI AYIIU, BOOOIIE TIepecTall Jajblile MHCaTh
CBOM COYMHEHHS M TOMY IOAOOHBIC CTpAIIHbIC
uctopun. C 3tuM BrI cTOJKHETECH CHOBA U CHOBA,
B Kakoe Obl HampaBieHne Bpl Hu monum. B
YCIBILINTE MOYTH ACTEKTHUBHBIE PACCKa3bl O TOM,
KaK#e pa3BUBAJNCh ITKOJbI, YTOOBI H30€XKaTh BCEX
9THX TPYJHOCTEH, 4TO Mpeyiarajl TOT MaTeMaTHK
U 4TO 3TOT... HO mpoOieMbl B CYHIHOCTH Tak H
OCTaJINCh HEPELICHHBIMH.

.770. daxTryeckn HE HAJIO0 OOJBIIOrO yMa,
9TOOBI MOHSATh, YTO Pa3 yXkK BCE 3TH MPOOIeMbl Tak  KHura, noGyauBIuas MeHs B3STbCs 3@ TEOPUKY
U He OBUTM pENIeHBl 3a CTOJETHs OTYasHHBIX  TUCIa
TPYZOB LENBIMHU IUICSAAMH JIYYIINX MaTeMaTHKOB, TO omKOKka Oosee (QyHIaMEeHTalbHA, YeM BCE OHH
JyMaJld, TO HaJ0 OTCTYNUTHh NOJaibllle HA33J M HayaTh JIOTHYECKUE TOCTPOCHUs ¢ 0ojee paHHUX
MOJCTYIIOB, YEM 3TO JIEJIANOCH B PaMKaxX TPaAULMOHHON MaTEMaTHKH.

.771. B cymmnoctn, camas ¢ynnamentaibHas uaes TEOPUKU B sToM M coCTOMT: HayaTh Ha
IMOpAOOK paHbLIC, HA ITAX FJIY6)KG, T-ITO6I)I TC MOHATUA, KOTOPBLIC TpaJUIITMOHHAA MaTEMAaTUKa CUUTACT
«QJIIEMEHTApPHBIMHY», C KOTOPBIX HAYWHAET, OKA3aJIMCh YK€ COBCEM HE 3JIEMEHTAPHBIMH, a IEJbIMU
OOMIMPHBIMH CHCTEMAaMH, HUMEIOIIMMH JeTald, BapHaHThl, pa3HooOpas3ue... YIUBUTEIbHO, HO Kak
TOJIbKO HAa4YHEUIb YYWUTHIBATh 3TH ACTAIN U 3TO Pa3HOOOpasue sIKOOBI «3IEMEHTAPHBIX» MOHATHH, TakK
BCC€ YIIOMSAHYTBIC BEKOBLIC HpO6HeMI)I MAaTEMAaTHKH UCYC3a0OT MOMCHTAJIBHO U CTAHOBUTCA OYCBHUIHBIM,
YTO MOPOXKIEHBI OHM OBUIM KakK pa3 TeM, YTO MOJ MAaCKOH «3JIEMEHTAPHOCTH» CKPBIBAIACH HA CAMOM
JieNie TyTaHWIa pasHbIX Belled, W YTO 3Ta IyTaHWIA KaKk pa3 M MOpOXKAala Bce MPOOJEMBl H
IIPOTUBOPEUHSI.

.772. Ho maTematuku — Hactosiue crenuanuctel! OnuH U3 «3akoHOB Mephu» yTBep)KIaall, 4To
CHEUUAIUCT — 3TO TOT, KTO, BUPTYO3HO M30erasi MEJIKUX OLIMOOK, HEYKJIOHHO ABHXKETCS K KaKOMYy-
HUOYAb rIo0ansHOMY 3a0ayxacHuto {FIFTH.264}. MatemaTuku MHE B OJUH r0JIOC 3aKpuyaiu: «Mbl
XOTHUM TaKOE pellieHre, KOTOPOe He YCTpaHsIo Obl Hamry riio0anbHyto omuOKy! Eciu riiaBHas ormbka
yCTpaHsieTcs, TO HaM 3TO YK€ He MHTEPECHO, 3TO YK€ He MareMaTHKa, M TOrJa SICHO, YTO HUKaKUX
npobiem Het! Thl gali HaM pelIeHHE ¢ COXPAaHEHHEM TJI00aJbHOM OMMOKH, TOr/a MBI TeOsS Ha pyKax
3aKayaeM, a HHaue — CIyIIaTh HE XOTUM!».

.773. Tak, B CyIIHOCTH, MOKHO BBIPa3UTh MTOTH MOETO MHOTOJETHEro OOIICHUs C MaTeMa-
tukamu. Hy uto TyT ckaxems? UTo X, MpOAOIDKANTE XHBIKATh U XJIIONATh O CBOMX MIPOTHBOPEUHAX U
napajoKcax, pa3 BaM TaK HPaBHUTCS, HO SI-TO 3HAIO, YTO BCE ITH BAIIH «IIPOOJIEMBD» BHIECHHOTO SHIIa HE
CTOST...

.774. TEOPUKA 0bu1a 3agymana Kak BBOJHOE COYMHEHHE K OOJBIIOMY LUKITY padoT, IOATOMY B
HEH HCKIIIOUUTENbHOE 3HAau€HHE IPUAABAIOCh YCTAHOBKE TEPMHMHOJOIMH. DTO €CTECTBEHHAs Belllb B
Hayajle Cepbe3HOro pasroBopa. TOUHO Tak k€ s MOCTyIal, HApUMeEp, B Hayaje ONMUCAHUS XaCKHbBIX
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IPOrpaMMHBIX CHCTEM®® — BBOJIMII «TIaYKaMK» MacCy HOBBIX TEDMHHOB, U T€, KTO 3TO YMTal U PaboTall ¢
3TOM JOKyMEHTalUWEl, CHadaja yKacajlucCh, HO IOTOM NPHU3HABAIM, 4YTO JaJbHEHIIMI TEKCT Ha
YIUBJIEHHUE ACEH, TOYECH U UCKIIIOYAET BCSIKUE JBYCMBICIIEHHOCTH U HEAOPAa3yMEHHUS. ..

.775. Hekortopoe mpomomxenune TEOPUKA mnonyunna, HO HE COBCEM Takoe, Kak Ipeamnosa-
ranock. Jluckyceus ¢ MaTeMaTHKaMH Pa3BEpPHYJIach COBCEM B IpYIroM HampasieHuH (Teopemsl Kanropa)
¥ KOHYMIIACh T€M, UTO 5, mopsinodHo obpyraB maremaTukoB {CANTO.2448}, 6pocun BooOIIE BCe ITH
3aHSTHA, — HACTOJIBKO OECCMBICIIEHHBIM MHE MTOKa3aJI0Ch 10Ka3bIBATh YTO-TO TAKUM JIFOJSM. ..

.776. Tak BCE 3TO KOHYHMIIOCH, sI TOTEPSII JKeJIaHue pa3padaTeiBaTh BCE ATO Janblie, HO B TOM, YTO
BCE, 3[1€Ch MHOIO CKa3aHHOE, IIPABIIIBHO, sI [IO-TIPEKHEMY HE COMHEBAOCh.

.777. Urak, TEOPUKA ycranoBmia maccy (QpyHIaMEHTAIbHBIX MOJIOKEHUH, KOTOPHIE OTHUM
Ka3aJuch TPUBHAIBHO TPOCTBIMH, a APYTMM OuYeBHIHO abcypaHbiMu. OHa HaMeTHIa MPUHLIUIBI
MOCTPOCHUSI TMPOTPAMMHOM CHUCTEMBI «JYKIHIOC» M S3bIKa OOMIeHHs ¢ HUM — «Jykiuaona». OHa
OIIPEJIEJIMJIA B BHAe anTrOpUTMOB MEIYI0 Kydy TaKWX TIOHSATHA, KOTOPblE B TPaIUIMOHHON
maremaTrke HE ompenenstorcs, MOTOMY YTO CUMTAIOTCS «3JIE€MEHTApHBIMI» U 3apaHee JaHHBIMU (Bce
9TH «OTHOUICHUS», «COOTBETCTBHS», «IEPECEUCHUS» W T.I.). 3IeCh 3TH MOHSITHS ONPENEISIINCh
CJIOBAMMU, HO moTOM, MOCIE ONUCAHUS ODYKIWIOJA, OHM JABaJUCh €IIE pa3 — YK€ Ha 3TOM
MAaIIMHHOM SI3BIKE.

.778. Pa3paboTka mporpaMMHOM cucTeMbl « DYKIUIO0C» Oblila Ha4yaTa, HO He OblIa 3aKOHYEHA, TaK
KaK rolaMu ObLTO KaTacTpo(hUIeCKr MHOTO pabOTHI.

.779. 3a TEOPUKOM cnenosanu tpu meaurarmu (SYKIUJIOC {.994}, ITIPEJJUKAT {.1308},
AJITOPUTM {.1563}), B KOTOpPBIX ACTAILHO ONMUCHIBAIUCH SI3bIK U KOHKPETHASI IPOTPaMMHasi CCTEMA.
Otu Menutauud Mbl B CHIMOY3ME OIyCTUM, BO-TIEPBBIX, YTOOBI HE MYUMTH €llIe JNaibllie U 0€3 TOro
W3MYYEHHOTO BCEMHU STHMHU HAyKaMU YUTATeENs, BO-BTOPBIX, IOTOMY YTO Ta NPOrpaMMHasi CHCTEMa BCE
paBHO He ObLIa peanH3oBaHa OO KOHIA (a eClM ee pealu30BHIBATH TENEpb, TO HAAO OBUIO OBl yxkKe
MHOTO€ MEHSTh) U, B-TPEThHX, IOTOMY YTO B MOIMYJISIPHOM BHJEe DYKIH0J] BCe-TaKH YK€ ObLT OIUCAH B
METAHYMEPHUKE {.281}.

.780. OmycTHB 3TH TpPH MEOWUTAIMH, MBI TOTOM (ITOCJE TEPEIBIIIKH — B KaKOM-HMOYIb W3
cnenyromux xxypHanoB CDOM) nepeiinem npsmo k meautaruu UMCJIA {.1692} u nanbiiie K JUIMHHBIM
NPEJIMHHBIM JHUCKYCCHSIM € MaTeMaTHkamu. Ho 3To morom, a Temeph /1Ba MaJEHBKUX AMAJIOra, B
cboprmke «O HpHPOJE 4YHMCEN» CIEAYIOMHMX HemocpeacTBenHo 3a TEOPUKOM, u nocme Hux —
nepeMeHa TeMel. (30ecv, 6 Bedde medumayuu 06 Oykaudoce HE onyckaiomes u mema cobopnuxa,
ecmecmeenno, HE mensiemest — peo.).

* * *x

181. Ilpum. peo.:

.182. 1) Ilpeoucnosue 1982 200a k nnanupyemomy coopnuxy «Teopuxka» cm. 6
{TRANS.1062};

.783. 2) Hanucannvie onss TEOPUKHU, no ne éoweduue 6 nee enagot cm. ¢ {TRANS.1101}.

% He-rexnnueckas, «o0IeUeNoBeYECKas» UX 4acTh onucana, Hadnnas ¢ {TRANS.3290}.
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5. Terpaas CRITS

Ilpeoucnosue coopnuka «/luanozu o mamemamuxe

1982.04
(panbie Ha 9 JeT, 6 MECSAIICB)

.784. Hacrosmmii cGopuuk® {.10} oTpaxaer 0OCykIECHHE INpPEAMETa HAYKH MATEMATHKH,
KOTOpOE MPOXOAUIIO B TEUECHUE MPUMEPHO oAHOrO0 rofa ¢ oceHu 1980 u mo ocenu 1981 mexay MHOIO U
JIBYMsl TJIaBHBIMH B TO BpEMs OIMOHEHTaMH: MOHM cOceqoM Mo paboueil komHare [eiimemanom,
OKOHYMBIIMM MaTteMaTndeckuii pakynprer JII'Y, u numom B 3BaHAM KaHAWIATA MATEMAaTHYECKUX HAYK,
ckpeBaromuMcs mon obo3HadernneM [1.K. Kpome Toro, cOopHUK B paMKax IMOJIEMHUKHA C KOHCTPYK-
TUBUCTAMH COJCPKHUT JIBA «HECOCTOSIBIIMXCS» IUANIOTAa C BUIHBIMH MPEIACTABUTEISIMH KOHCTPYK-
THBHOI'O HampaBjeHus B MatemaTuke: A.A. Mapkoseim u P.JL. I'yncreiinom.

.785. PaboTsI, MOMEIIEHHBIE B 3TOT COOPHHK, KOHEYHO, HE 3aHMMAIOT IIEHTPAIBHOE MECTO CPENr
BCETO0, HAIMCAHHOTO B paccMmarpuBaemblii epuof (1980—1981 romer). OHM OTHOCSTCS K TEpUPEpHH,
OKpyaroled Takue ctoimbl 3Toro nepuoga kak TEOPUKA {.410} u UMCJIA {.1692}. 3ato 31ech
Jydie OTOoOpa)keH XO0A COOBITHH, BUJHO YeM 51 B TO BPEMs XKW, O Y€M IyMall, U KaK IPOXOJUIN MOH
nepBbie KOHTAKTHI C JIIOJIbMH, KOTOPBIC HE TOJILKO YUTAIH MOM COYMHEHUS, HO M CAMH YTO-TO TOBOPHIIN
(KpoMe y4YacCTHHUKOB STHX JHAJIOTOB (MMEIOTCS B BHY ABa PEajbHBIX y4YacTHHKA) OBUIO elle MHOTO
TaKuX, KOTOPbIE YNTAJIH, HO HUYETO HE TOBOPWIIH, YIIYCTHB, TAKUM 00pa30M, BO3MOXKHOCTh yBEKOBE-
YHUTh CBOE MM$ B 3TOU KHHTE).

.786. HeOonbiiasi 4acTh aHaJOTHYHBIX JUAJIOTOB 3TOTO K€ IEpHOoJa MOMENIeHbI (1o coolpa-
’KeHUSIM KOMITO3HIINY MaTepuana) B coopuukn «Teopuka» u «Hymepuka» {.5}.

.787. B nmmanorax ymnomuHaetrcs cOopHUK «O mpupoge uucem». OH paHblle OObEOUHSAT U
TEOPUKY, u UNCIJIA, u MHOTOE Jpyroe, BKIIOYas U COOCTBEHHO HACTOAIIXE TUANOTH. B TO Bpems
coopauk «O mpupoae uyucen» ObUT MOeH THaBHOM (M MpPaKTUYECKH EIWHCTBEHHOH) paboToil o
MaTeMaTHKe, paboToH, ¢ KOTOPOH s W «wwen B Hapod». [locTemeHHO OH BBIPOC 10 TaKUX pa3MepoB,
KOTOpbIE CTajyl NMPOW3BOMUTH HA UYWTATENEH yApydarollee BIeHaTIeHHMEe U OblUT pacOopMHPOBAaH H
pasiesieH Ha HECKOJIBKO HEOOIBITHX COOPHUKOB (6 Bedde 6éoccmanoesnen — ped.).

.788. JlornyeckuM MNpOAODKEHHEM HACTOSILEro cCOOpHHMKA (KaK B XPOHOJIOTMYECKOM, TaK U B
UICHHOM CMBICIIE) MOXKHO cuuTath cOopHHK «lIpeoOpasoBanme» {TRANS}. Tam MoxxHO HaliTH ©
XPOHHUKY JaIbHENIINX COOBITH.

.789. Tlepen paboramu «/InanoroB o mMareMaTHKe» HE CTOSIIM 3aJladdl Pa3BHBATh M YIIyOJSATH
Teopuo. B iyuymiem ciiyyae OHM JOJKHBI OB Pa3bsCHATH MOJOKEHUS! LEHTPAIbHBIX PadoT (Kak,
HanpuMmep, auainoru ¢ MapkoseM 1 ['yacteitnom oobacusator uaen HYMEPUKU u YUCEJD). Tem ne
MeHee, HEKOTOpBIE TEOPETHIECKHE BOIIPOCH OBIITH pa3paboTaHbl 6osiee MeHee JIETATbHO U OTPEAeSICHHO
BIIEpBbIE WMEHHO IPH HANHMCAaHUM JTHUX JUAJOrOB. ODTO MOXKHO CKaszaTh, Hampumep, o0 wujee
MHOTOYPOBHEBOIO si3bIka MaremMaTuku {.2504} wnm o mnpunoxeHWsx marematuku {.2729}, o ee
npeamere {.2697}, 0 MaTepHATUCTUIECKOM OOBSICHEHMH TIPOM3BOAHBIX {.2607}.

.790. OauH u3 yyacTHHKOB oOcyxaenus — ['appu ['elimeman — mosBIsSeTCS B 3TUX IUANOTax B
JIOBOJIEHO HEMPHUIIIITHOM cBeTe. Ho st He cunTaro ceOst BHHOBHBIM B 3TOM: €My HaJ0 ObUIO TyMaTb, UTO,
KaK U KOMY OH TOBOPHT, IIPEXKJIe YeM OTKPBIBATh POT (3TO IMOJIE3HO BCeM W Bcerna). Kpome Toro, emy
ObLTa JTaHa BO3MOXKHOCThH CKPBIThCS 32 MICEBIIOHUMOM, KOTOPYIO OH OTBepr. OHO BpeMs 51 ObUT BecbMa

40 MammnonucHsIi c6opHuK «JHanory o MaTeMaTHKe» CyLIECTBOBAJ HEKOTOpPOe BpeMs B Hauane 1980-x
TOJIOB, U JJis1 Hero Obuto HammcaHo 3To IlpemucnoBue. Brmouan coumnenus KPUTHUKA, METATEOPUKA
(nomeruennsie Hiwke B 3ToM ToMe), KOHCTPYKTHUBU3M u IIK (temeps B {NATUR.2211}). Tormaminue
COOPHHUKH CYIIECTBOBAIH B TBEPIBIX OOJIOKKAX, MEPEIUICTCHHBIC IHYpKaMu B 06e3 HyMmepanuu JuctoB. Laypkn
MOXXHO OBLIO pa3Bsi3aTh M COOPHUKU TIO 00JOXKKaM TepeGopMHUpOBaThH MO-APYroMy, 4TO TIOPOM U NIEIaIOCh, B
9acTHOCTH, cOOpHHMK «/lmamornm o MartemaTtuke» ObLT pacOpMHUpOBaH, a €ro Marepuanl pacHpeieiicH IIo
coopuukam «Teopuka» u «Hucna» (kak oH MyOaMKyeTcs U Tenepb B Bexopaun).
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30J1 Ha HETO U HE XOTeN JIaXKe 3I0poBaThes. Temneps OH, Tak CKa3aTh, YaCTUYHO PeaOUIUTHPOBAH, HO IIPU
OJTHOM YCJIOBHH: YTO OH, TI0 KpalfHel Mepe B MOEM MPHUCYTCTBHH, OYIET MOTYATh O MOUX COYMHEHHSX.

.791. TLK.*! mosiBsieTcs B 3THX JIMANIOrax Kak 4€I0BEK, KOTOPBIA SMOIMOHATILHO OYyPHO 0100pHIT
MPAKTHYECKYI0 9acTh MOUX TPEJIOKEHUH, B TO ®Ke BPeMsl CTOJIb e KaTETOPUYHO OTBEpras MpeTeH3Un
Ha TioOanmbHOe WX 3HaueHWe. OH TOMBITANCS CAEIaTh U3 MEHS CBOETO IOMOIIHWKA, HO sI, XOTSA U
OCTOPOXHO, HO BCE K€ HEJIBYCMBICICHHO JIall €My MOHSAThH, YTO B MOEM JIUIIC OH UMEeT paBHOTO cebe
MPOTUBHHUKA, 3 BOBCE HE MOTCHIMAIBHOTO ACCUCTCHTA. B TO e BpeMs U s BYDKY B HEM JIOCTOHHOTO
co0ece/IHNKA, U HAIMCAaHUE OTBETOB €MY BCET/Ia JIOCTABIISIO MHE YIOBOJILCTBUE.

.792. Dro, moxanmyi, U BCE, UTO s XOTeN OBl CKa3aTh YUTATENIO IMPEXKIE, YeM OH OTKPOET 3TOT
COOpHUK.

KPUTUKA
duagor ¢ I'appu I'eiinemanom

Haxe ecnu Baiie o0bsacHeHHE
HACTOJBKO SICHO, YTO HCKITIOYAET BCAKOE
JI0’)KHOE TOJIKOBAaHHE, BCE paBHO HaleTCs
YeJI0BEK, KOTOphIN moiimer Bac
HETIPaBIIIBHO.

Creocmeue Husxonrma

Hanucano: 1980.10, 1982.01 Pura

Menus CRITS (B Tpetbeit MeanoTeke MeTaMeAUTAIUS
KPUTUKA) comepxut MaTepuaisl camoii mepoit (eme xo BII JIT'Y)
IUcKyccun Bannuca Drite ¢ TaTBHICKUMH MaTeMaTHKaMU.

1. Tuanoz c I'etioemanom 1980.10.20

1980.10.20
(panbie Ha 1 rox, 6 MecsleB)

.793. TEMJIEMAH: «J/Iuanorn o matematuke»*’ Anbdpena Pensn — oTimunas Bemb. THl He
XO4Yellb TMCAaTh CBOM TPAKTATHI B popmMe 1uanoron?

.794. 51: 5l npennounTar pearbHbIE THATIOTH.

795, FEP'II[EMAH: Kaxkue peansubie nuamoru?

.796. S1: Ilpouwnraii BoT 3Ty riaBy! ([aro «Bb13oB Ha ayauiby {.144}).

.797. TEMJIEMAH (110ciie IpouTeHns ): DT MOJN0KEHHE He YeCTHO — «IHO0 PH3HABAiTE, 4TO 5
CTONPOLIEHTHO M aOCONIOTHO IMpaB BO BCEM, JHOO NMPUHUMANWTE BBI3OB!». A €CIIM 5 «B CHIIy CBOHMX
MICUXOJIOTHYECKHX 0COOCHHOCTEW» He MOTY BECTH TUChbMEHHBIH criop?

.798. 51: Torga npoaUKTYH MHE CBOU BONIPOCHI M BO3PaXKEHHUS YCTHO, 51 caM UX 3anuury. Ecnm xe
THI HE MOXKEIIb HU CaM 3alicaTh, HU MHE NIPOJMKTOBATh, TO, M3BUHH: HUYEM He MOTry Tebe moMousb. Bo-
BTOPBIX, CIIOBA <«JTMOO0 NMPU3HABATE, YTO S MPaB, JINOO MPUHUMAITE BBI30B!» — 3TO MPU3BIB, HA KOTOPHIH,
€CTECTBEHHO, Thl MOXKEIIIb HE 0TO3BAThCS. A YCTHBIN CIIOP — 3TO MyCTAast OOJNITOBHSI.

.799. FEPII[EMAH: Ho nucsMeHHO cIOpUTH — 3TO OYEHb JOJITO.

.800. SI: Dto Oyner oueHb JIONTO TOJIBKO B TOM Cllydae, €Cli Mbl OyJeM MOChIIATh JAPYT IPYyTy
nuceMa. CamMoe TIIaBHOE — MUCbMEHHO c(hOpMYITHPOBATh M 3aIKCaTh BOMPOCHL. DTO HE TaK YK U JIOJITO,
3aTO MO3BOJSIET OeceloBaTh C TAaKOM YETKOCTBIO W SICHOCTBIO, Kakas HEAOCTYIIHA HCKIIOYUTEIBHO
yctHol Oecene. [lozxe 51 «imTepaTypHO» 00padoTar0 STH 3aIUCH.

.801. TEMJEMAH: Xopomo, Xoduy IIPOCTO 3a1aTh Tebe HECKOTbKO BOMpocoB. S Gymy
BBICTYIIATh MOJ] CBOMM HacTosmuM uMeHeM (9To ['eiinmeman 'appu M3akoBuy, 33 roaa, 3aB.rpymmoi
WDBT, MOl HENOCPEACTBEHHBIN HAYaILHUK )™,

4 Maymuc KukycT; mo3xe Takke cTai BparoM BemaHckoi Teopum.

42 Pennu A. «Jluanoru o MaTematuke». Mup, Mocksa, 1969.

43 Xors «apuk» (Tak MBI €r0 HA3bIBANK) B TO BPEMS CUMTAICS MOUM HEMOCPEICTBEHHBIM HAYATbHHUKOM
(3aBeyIOLIUM IPYIIHOiA), HO EPE]] STUM MbI OBIIH PABHBIMY COTPYIHMKAMH 3TOM IPYIIIbL, U C TAKUAM e YCIEXOM
«3aBeyIOIMM TPYIHOi» MOr Obl cTaTh M 5 ((GAKTUYECKH C «OOIBIIMM YCIEXOM», IOTOMY YTO HAYaIbCTBO
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.802. 51: 5 roTOB 3aNMUCHIBATE.

.803. TEMJIEMAH: VTBepKaaenb U ThI, 9TO MaTEMATHKA €CTh HayKa, OTPAKAIOIIAs peabHBI
Mup?

.804. SI: Nla, yrBepkgaro. XOTsl HE TOMEMIAeT YTOYHHUTH, YTO O3HAYAIOT CJIOBA «OTPaXKArOIIAst
peanbHbIi Mup». [IpeIMeTOM MaTEeMAaTHKH SIBIISTIOTCSI HEKOTOPBIE allTOPUTMBI OTPAXKCHHUS, PAdOTArOIIUE
(mm X0Ts OBI MOTEHIIMANBHO MOTYIIHE padOTaTh) B TOJIOBAX JIOJEH. DTH aNTOPUTMBI — TaKasl K€ 4acTb
peanbHOTrO MUpPa, KaK ¥ CaMH TOJIOBBI JIIOJICH, M BCE, YTO B HUX €IIe HAXOAUTCS. DTH alTOPUTMBI — 4acTh
peanbHOTrO MUPA, 3HAYHUT U MPEIMET MaTEMaTHKH — YacTh PEaIbHOTO MHUPA.

.805. TEMJIEMAH: VYTBepKIaelmb M T, YTO BCAKHMH HPOXYKT JESATETBHOCTH ITHOOOTO
COBPEMEHHOT'0 MaTEMaTHKa — 3TO KaKOH-TO allTOPUTM OTpaKEHHs?

.806. 51: Her, He yTBepxaato.

.807. TEMIEMAH: Torza Kak e COBpEMEHHasi MATEMATHKA OTPaXkaeT peaabHbIi MUp?

.808. s1: Ilo3Bob Tebe 3a7aTh CHaYala HECKOJIbKO KOHTPBOMPOCOB: OTpakaeT JIn PeaabHbI MUD
Hayka Oouosnorus?

.809. TEMIEMAH: [la.

.810. S: YTBepkmaemb JIA T, 9TO MPOAYKTOM ACATEIBHOCTH JIF0OOT0 OHooTa (IesITeThHOCTH B
oOmacti OHWONOTHHM, pa3yMeeTcs) SBISIETCS OMHMCAaHHE KAaKOro-TO CYLIECTBYIOIIETO BHIA IKHUBBIX
OpraHu3MoB?

.811. TEMIEMAH: [la.

.812. SI: Ho Benp B cpeqHue BeKa OMOJIOTH Ha MOJHOM Cephe3e KOMMIN W M3Y4alld HapsIy CO
CBCACHUAMHU O CYHICCTBYIOIIMX BUAAX KUBLIX OPraHM3MOB U CBCACHHA O BCCBO3MOXKHBLIX ApPAaKOHaX H
nonoOHbBIX cymectBax. [IpounTaii, Hanpumep, B 3aHuMarenpHON kHHre Hwukomas Hukomaesnua Ilna-
BuiIbIIMKOBa «[ oMyHKymyc»* rimaBy «Mopckoii MOoHax». Pa3Be MOKHO yTBEpKIAaTh, YTO MPOLYKTOM
JesITeIbHOCTH JTF000r0 OMOJIOTa BCeraa SIBISIETCS OMMCAaHUe KaKoro-TO peajbHOro oObekra? Passe He
MOJXET OBITH TaKOro, 4TO OMOJOrH (WM BOOOIIE MPEACTABUTEIIM KaKOW-HUOYIbh HAayKH), OCOOCHHO B
MOPY HE3PENIOr0 COCTOSHUS 3TOM HAYKH, 3aHUMAIOTCS BBHIMBIILICHHBIMH OOBEKTAMH, IJIOAAMH CBOCH
COOCTBEHHOH WITH uyXoH (anTaznu?

.813. Korzma Mbl yTBepkKaaeM, 4To OHOJIOTHSI OTpayKaeT pealibHBI MHpP, Mbl, BUJIUMO, HMEEM B
BUJIY CIIeIyIoIIee:

.814. a) 94TO CBO€ Havajo OMONOTHSA OepeT OT OOBEKTOB PEAlbHOTO MUpPA, YTO CAMUM CBOUM
CyIIECTBOBaHUEM OHa 00s13aHa CYIIECTBOBAHHUIO PEaJbHBIX 00BEKTOB;

.815. 0) 4TO 3TO HE HMCKIFOYaeT BO3MOXKHOCTH TOTO, YTO, OCOOEHHO B HE3PEIIOM COCTOSHUH,
OHa MOXXET 3aHMMAaTbcA U (paHTa3uAMUy;

.816. B) UTO 3aHATHS 3TUMH (DaHTa3MsIMU JIOJKHBI OBITH BBIOPOIIEHBI W3 OHMOJIOTHH Kak
OeccMbICIIEHHBIE.

.817. B TOUHOCTH TO K€E camoe 51 yTBEPKIAI0 O MaTeMaTHUKE:

.818. a) 4TO CBOE HAdYal0 MaTeMaTHKa OepeT OT OOBEKTOB pPealbHOTO MHpa (C alrOPUTMOB

OTPaKCHUs), YTO CAMHM CBOMM CYIIICCTBOBAaHHUEM MaTeMaTHKa 00s3aHa CYIIIECTBOBAHUIO 3THUX aJITOPHT-
MOB;

.819. 0) 4TO ATO HE UCKJIIOYAET TOTO, YTO B TETEPEIIHEM HE3PEIOM COCTOSHUU 3TON HAyKH
MHOTHE NPEJCTABUTEIM €€ MOTYT 3aHUMAaThCs U (paHTa3usAMu (HampuMmep, TAKUMH, KaK pa3jindaroimecs
MOIIHOCTH O€CKOHEYHBIX MHOYKECTB M KapAMHAJIbHbBIC YUCIIA);

.820. B) YTO 3aHATUS 3TUMH (AHTA3HUSIMHU JOJDKHBI OBITH BBIOPOLICHBI M3 MaTeMaTHKH Kak
0OeCcCMBICIICHHBIE.

.821. BoTr moueMy s OAWHAKOBO IJIsi OWOJOTHMH W IJII MaTEMaTUKH YTBEPXKIAI0, YTO OHH
OTPaXKAIOT pealIbHBI MHUP, HO, YBBI, HE MOTY HU O TOW, HU O JIPYrOoH CKa3aTh, YTO WX MPEACTABUTEIH
BCEr/la 3aHUMAIOTCS YEeM-TO OCMBICIIEHHBIM. Kak BHIUIIb, HET CYIIECTBEHHOW, NPUHIUIHAILHON
PasHUIBI MEXTy MaTeMaTHKOW 1 6nosiorueit B 3ToM 1iaHe. UTo s roBopio 00 OJTHOW, TO U YTBEPKIAI0 O
JIpyroHu.

CHaJaja Ha 3TOT MOCT BBIABHUIAJIO MEHs, HO y MEHS TOTJa )KEHa Iomnajia B OOJbHUIlY, HadasCs ICUXOJIOTMIEeCKUH
CPBIB, s IPOTYJIsUT paboTy, U TOTa BMECTO MEHSI T1aBOW TPYMITBI HA3HAYMIM | apuKa Kak MCHXOJIOTHYECKH Oolee
YCTOWYMBOTO — M MPABWJIBHO CJENIANIH, MOTOMY YTO 5 HUKOTA HE XOTeN ObITh HAYaJIbHUKOM, M MOE€ «HAYaJIbCT-
BOBaHHE» BCErJa IJIOXO KOHUYaNoCh). Ho peasbHbIC OTHOLICHUSI MEXIy MHOM M ['apiKOM OCTaBaJIMCh PaBHBIMHU
(axTHuecku gaxe W HE PaBHBIMH, a S HANPaBILLT paOOTy TPYIIBI KyAa caM XOTel, ¥ ['apuk TOIBKO Iuiencs 3a
MHO# — 3710 onucano B {TRANS.2844} u nanee).

4 IMnaswismukos H.H. «omyHkymycy. JleTckas nuteparypa, Mocksa, 1971.


R-TRANS3.DOC#p2844

VEcordia, m3Biaeuenne R-NATUR1 87 B. Orie. «O npupone uncesn». Teopuka

.822. Kcratn, Korjma s BHUMATEIILHO MPUCMOTPENICS K TBOCH (opmyiupoBke Bompoca {.805}, y
MEHsI BO3HUKJIM IOAO3PEHUS, YTO Thl TaK W HE IOHSI, YTO, COIVIACHO MOEH KOHILEIINHM, SBISIETCS
MPEAMETOM MaTeMaTU4yecKoil Teopuu. Thl cripamuBaeib: «Beskuid NpoayKT AesATEIbHOCTH MaTEMATHKA
— 3TO aJrOpUTM OTpakeHHsA?». B ciyuae Omojoruu s Te0s MO aHAIOTHUU JOJDKEH CIPOCUTH: «BCskuii
HNPOAYKT IESTEIBHOCTH OHMoJIora — 3TO XKMBOM opranu3M?». Eciau Obl Thl MEHs MPaBUJIBHO MOHSUII, Th
nmomkeH Obu1 Obl Bompoc {.805} cdopmymmpoBaTh Tak, Kak s CHOPMYIHPOBAT CBOW KOHTPBOIPOC
{.810}: «..nTO omMcaHME KaKOro-TO alroputMa oTrpaxenusi?». Kak mnpeactaBurenu IBYX Hayk,
M3yYaroIuX peaibHble 0OBEKTHI, OMONOr U MAaTEMaTHK CO3JAI0T OMMCAHHUS STHX PEalbHBIX 0OBEKTOB, a
HE CaMH 3TH OOBEKTHI.

.823. OueBuiHA U pa3HUIA MEXKAY OMOIOTHEH M MaTEeMAaTHKOW: IPEIMETHl CBOEH HayKu OHOIIOT
OOBIYHO HE CO3JIAeT, @ MATEMaTHK MOXKET CO3AaTh. 3/1ECh OH MOXOXK Ha MPOrPaMMUCTa: TOT TOXKE caM
CO3JaeT MporpaMMy, a OTOM CaM OIMCHIBAET M M3ydaeT ee. Mim moxoX Ha KOHCTPYKTOPA, KOTOPBIH
caM CO37aeT JABUIaTelb, U CaM OINMCHIBACT U H3ydaeT ero. KoHeuHo ke, Kak alropuTM MaTeMaTHKa, TakK
nporpaMMa HporpaMmMucTa M JIBUTATeNlb KOHCTPYKTOpPa — OOBEKTHl PEAIbHOTO MHUpa, XOTh U CO3/IaHBbI
COOTBETCTBEHHO MaTeMaTHKOM, IPOTPaMMHICTOM U HH)KEHEPOM.

.824. TEMJIEMAH: Cuntaeis ji Thl, YTO MHOTHE MPO6IeMbl, BO3HUKIINE B KOHIIE TIPOILIOTO 1
B Hauyaje »dTOro Beka (B YACTHOCTH: TpoOlieMa KOHTHHyyMma, NpoOieMa HEMmOJHOTHl JI000H
AKCMOMAaTHYECKOI CHCTEMBI) €CTh CIIEACTBUE TOTO, YTO MaTEMATHKH 3aIyTaUCh B CBOUX COOCTBEHHBIX
¢danTazuax?

.825. 41 Jla.

.826. TEMJIEMAH: Cunracuib ¥ Thl, YTO IMOAXOM, MPEIIOKEHHbIH I MiabbepTroM, TO €CTb,
(bopManbHO-aKCHOMATHYECKUHA IOJIXOMA, C OOJIBIION BEPOATHOCTHIO MOXKET IPUBECTH K TaKOMY
3aIlyTHIBAHUIO B (PaHTa3MsX U B CHILY 3TOTO HE UMEET PABO Ha CyILIEeCTBOBaHUE?

.827. S1: CHavana oTBeuy HacyeT MpaBa Ha CyIIeCTBOBaHHE. Sl HHKOTIa HE YTBEpKIAJl, 4YTO
KaKO-TO TOAXOJ HEe MMEET MpaBa Ha CYyNIECTBOBAHWE, U HE cOOHMparoch yTBepxkaath. [IpaBo-To OH,
KoHe4HO, nMeeT. [loxxon 'mnpbepra gaxke rydie MHOTUX HehOpMaIbHBIX crtocob6oB. Ho ecTh crmocoOs
elle Jydiie — BOT YTO s yTBepkjaro. «BeposTHOCTh 3amyThiBaHWS B (aHTa3usX» MPH MOJXO0JE
I'uns6epra st He O6epych onleHnBaTh. CUNTAIO TOJBKO, YTO IIPH MOEM TMOJIXOe TaKas BEPOSTHOCTh PaBHA
HYJIIO (€CIIM 3TOMY MOJXOLy HE U3MEHSTh, KOHEUHO).

.828. TEMJIEMAH: Eciu 651 He GBLIO NMapaJOKCOB U HEPa3PElIeHHEIX POOIeM B OCHOBAHMSAX
MaTeMaTHKH, TO TeTIEPEITHsS MaTeMaTHKa yIOBIETBOpsiIa Obl TeOs?

.829. fA: Her. Maremarrka n3y4yaeT ajJrOpUTMBI, IPOTPaMMBl, U s X04y, YTOOBI O MpOrpaMMax
TOBOPWJIM Kak O IporpaMMax, a He Kak O 4YeM-TO TaWMHCTBEHHOM, HEINOHSATHOM, YyTb JH HE
MHUCTHYECKOM.

.830. TEMJIEMAH: MoXHO 1M yTBEPK/JaTh, 4TO TeOs HE yIOBIETBOPSAIOT OCHOBAHUS, SA3BIK,
MHCTPYMEHT COBPEMEHHON MaTeMaTHKH 110 TOH HNpUYHHE, YTO HEBO3MOXKHO OTIIMYUTD, SBJSIETCS JIU TOT
WJIM MHOM pe3yNbTaT OTPaKCHUEM pealbHOI0 MHUPA MIIM ITyCTOM U OeCCMBICTICHHON (aHTa3nei?

.831. fA: [a, moxno. Ho u mo apyrum mpuunHam Toke. [lodeMy Mbl pa3roBapuBaeM O CBOHX
nporpaMMax Tak, Kak MbI pa3roBapuBacM O HHX, a He (OpMaIbHO—AaKCHOMATHUYECKHM CIIOCOOOM (CM.
{.1913}). IloTomy, 4TO TaKk mpoile, TO4Hee, sicHee — B oOmem: jydmre. [lo TeM ke mpuyuHaMm U B
MaTeMaTHKe JIydIlle TOBOPUTh 00 alropuTMax Kak o0 ajJropuTMax, a He Kak O 4epT 3HAET YeM.

.832. TEMJIEMAH: 3HaunT MaTeMaTHKH, CO3/1aBasi TEOPHH, OTPAXKAIOT PEalIbHbIA MUP, CAMH He
NPEACTABIISIA, YeM OHH 3aHUMaIOTCS?

.833. 4: CosepuienHo BepHo. Jlo cMX 1Op, yBbI, OBLJIO B OCHOBHOM TakK. TOJBKO MO3TOMY
MaTeMaTHKa U BBITJISIUT TAKOM TAMHCTBEHHOM U CIIOKHOM.

.834. TEUJIEMAH: JI0BOIbHO GECCMBICIICHHO ONy4aeTcs, He PaBa JIn?

.835. f1: Bunumo y Hac pasHble MOHSTHS O TOM, YTO OCMBICIEHHO M 4TO OeccmbicieHHO. [lo-
MOEMY IOJIydaeTcsi Kak pa3 OCMBICIIEHHO M JIOTHYHO: HY TOAyMail caM, Kak MOT KakoW-HHOyIb Tam,
Hanpumep, AuodaHT mAoragatscs, YTO OH M3Y4aeT MPOrpaMMbl HEKOTOPOro mpoueccopa? DTo ObLIO
NPUHIMIIMAIEHO HEBO3MOXKHO JI0 T€X TIOp, MOKa JIIOAM HE y3HAJIM, YTO TaKoe BOOOILIE MPOLECCOpPH U
NpOrpaMMBL. A K TOMY BPEMEHHU 3a THICSUENICTHs ObUTH HAKOIUIEHBI YPE3BBIYAiHO 3aMacKUpPOBAHHBIC
CBEJICHNS 00 aIrOpUTMAax MBIIUICHHUS, KOTOPhIE HAM TeTeph MPEICTONT paciuudpoBaTh U IEpeBECTH Ha
S3BIK TIPOLIECCOPOB U POTPaMM.

.836. TEMJIEMAH: MOXHO 1M YTBEpKIaTh, UTO, €CIIH Obl MATEMATHKHU SIBHO OIHCAIIM OBl BCE
IPOLIECCHl, MPOMCXOSNIME B MX MO3I€ IPU IOCTPOCHUH KaKOH-HUOyIb TEOPHM, TO YAAJIOCH Obl
n30eKaTh NOTYUYCHUS PE3YIbTATOB (TEOPHiA) SIBISIOMINXCS OECCMBICTICHHBIMU (haHTa3USIMH?
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.837. 51: Eciin OBl onmchIBaiIM BCEe MPOLECCHI, TO, pasyMmeeTcs, yaanock 0. Ho mist moctmkenust
3TOW IIENH OCTATOYHO OIMMCHIBATh W HE BCE IPOLECCHI, a JIUMIb TE, KOTOPHIE SBISIOTCS MPEAMETOM
JAaHHOHN MaTeMaThdecKoil Teopun. C 3TOH TOUKM 3peHHs HY)KHO pa3iInyaTrh B IPYIIIHI IPOLIECCOB:

.838. a) Te, KOTOPBIE SBJIAIOTCS IPEIMETOM JaHHOW TEOPHH;

.839. 0) Te, KOTOpBIC CO3/IAI0T CaMy TECOPHIO, TOYHEE, e¢ OIICaHME.

.840. Hampumep, mpw CO3MaHUM KOJMYECTBEHHOW TEOPHHM HATYPAIbHBIX HYHCET IMPEAMETOM
TEOPHH SABJISIOTCS aITOPUTMBI, TaK CKa3aTh, COPTHUPOBKM MHOKECTB MO MOIIHOCTH. A OIMCHIBACT ITH
AITOPUTMBI YEJIOBEK IPH IOMOIIM COBCEM JAPYIHX alrOpUTMOB W HpOrpamMMm (pasymeercs, U 3TH
QITOPUTMBI, B CBOIO OYepelb, MOTYT CTAaTh MPEIMETOM JIPYrod TEOpuH). A IS TOTO, YTOOBI M30€KaTh
PE3YIIBTATOB, <SIBISIOMNXCS OECCMBICTIEHHBIMU (haHTa3HAMI», B TEOPHH HATypaIbHBIX YHCEN, BOOOIIe-
TO JOCTaTOYHO aJeKBaTHO OMNKMCaTh M M3y4daTh TOJNBKO aJrOPUTMBI MEPBOM TPYIIBI (aITOPUTMBI
COPTHUPOBKH MHOXECTB), HE HHTEPECYSCh AITOPUTMaMU BTOPOH T'PYIITIEL.

.841. TEUJIEMAH: MoxHO 11 yTBEpKIaTh CIeIyIoNIee: TOCKOIBKY HET BO3MOKHOCTH OITHCATh
BCE, UTO JeNaeT MO3T, ThI Mpeiaraciib Oojiee MPOCTOM BapHaHT: CO31aTh HEKOTOPYIO JAOCTaTOYHO
npocTyro (4TOOBI MOKHO OBUIO €€ TOHSTH) MOJENb MO3Ta, 3apaHee ONpPEeNIuB, YTO 9Ta MOJENb OYeHb
NpUOIM3NTETBHO ONMUCHIBAET pabOTy MO3ra, M Ha NMpUMEpE TOH MOJETH MOKa3aTh MaTeMaTHKaM, Kak
HA/0 PaccyXaaTh, IPUUYEM B KauecTBE TAKOH MOJENH Mpeiiaracilb HEKOTOPYIO CUCTEMY MPOrpamM,
peanu3oBaHHBIX HAa DBM?

.842. 5s1: CoBepIlieHHO BEpPHO.

.843. TEMJIEMAH: Bynems oM Thl CHOPHTh C TAaKHM MOHMM YTBEpXJICHHEM, UYTO MPEIIo-
jaraeMasi TOOOW cxema (MOJENb) PACCYKICHHUS MAaTEMAaTHKOB OYyJET OCTaBaThCs OCCCMBICICHHOM
¢unocodueis, mycTIMU OpeAHSIMH JI0 TEX MO, TIOKa TeOe WM TBOUM IPHUBEP KEHIIaM (TBOEH IIKOJIe) He
yIacTcs, TONB3YSCh TOJNBKO TAaKUM METOJIOM PpACCyKICHHH, MONYyYUTh OONBIIMHCTBO H3 TeX
Pe3yNbTaTOB, KOTOPHIE CeiUac UCIOJIB3YIOTCS B €CTECTBCHHBIX HayKax?

.844. 51: He 6yny crioputs. He Oyay, KOHEUHO, CIIOPUTS.

.845, FEﬁI[EMAH: Torga s He NMOHMMAlO, KaK Thl HaJeellIbCsl I0Ka3aTh, YTO TBOS MOJIENb
JeHCTBUTETHHO paboTOCIIOCOOHA, €CIIM YUeCTh IPaHIH03HOE KOJIHYECTBO YETIOBEKO-BEKOB, TPEOYIOIIHX-
Cd IS pEUIeHUs 3TOM 3aJ1avuHu.

.846. 5I: OxoHuaTenpHy0 OOELy «MOS IIKOJIa» (KaK Thl BBIPA3WIICS), KOHEYHO, OJEPKUT KOrza
ef0 OyIyT, «IOJNB3ysCh TOJNBKO TaKUM METOJOM pacCyXXICHMH, MOIy4eHO OOJBIIMHCTBO M3 TeX
pe3yIbTaTOB, KOTOpPHIE ceiuac HMCIOJB3YIOTCS B €CTECTBEHHBIX Haykax». C MeHs ke OyJeT BIIOJHE
JIOCTaTOYHO, €CJIU 51 HAIMIILY eIlle OJMH COOPHUK, 0 BEJIMYMHE IPUMEPHO Takoi xke, kak «O mpupoje
4Hcel», U B HEM ITOKaXy, Kak MOsl MOJIeIb «paboTaeT» B HEKOTOPBIX 00JacTsaX MareMaTtuku. Ecim xe
TBI CUHATACH «OECCMBICIEHHON (PHITocOpUeiD» TO, YTO MHOIO YK€ HAITUCAHO, TO 3TO, BUANMO, O3HAYAET,
YTO Thl HE BWJIMIIb TaM CMBICIA. DTO MOXKET OBITh B JBYX CIIydasx: JIMOO CMBIC/Ia TaM W BIpPaB/ay HET,
MO0 THI OKA3aJICsl HECTIOCOOHBIM €T0 PasIyIsIeTh.

.847. TEMJIEMAH: Hy BoT u BCE, criopa He HONY4HIOCH... Jla, XOpOIIMA BCE-TAaKH CIIOCOD
BeJIeHUs Oecepl. ..

2. Mononoz k I'eiidemany

1980.10
(panbire Ha 0 MecseB)

.848. Tl roBopwIlb, 4TO criopa He MOdy4miiock. O KakoM criope MOXeT MATH pedb? B mpemu-
cioBuU K coopauKy «O mpupone uncea» {.136} s onpenenui TeMy oocyxaenus: «lleperie Oecennl ¢
YUTATEISAMH MOKa3aJId, YTO TOCJIEIHUE CKIOHHBI TOBOPUTH HE O TOM IpPEAMETE, KOTOPBIM S BBIHOIIY
ceifuac Ha oOcyxaenue. [loutn Bce BOMPOCH U BO3paKeHUsI HEM3MEHHO KacalHuCh TOTO, MOXKHO JIM TIPU
MTOMOIII METOJIOB TEOPUKU M cpeAcTB Dyknumona onucath BCIO matematuky u BCE npyrue Teopumn.
A otBeuaro: «la»... Ho uro Tonky 06 3ToM roBoputs ceiiuac? Korna nepen Bamu OynyT nexxats paboThl
¢ pa300poM 3THX BONPOCOB M TEOPHM, TOrAa W moroBopuM o6 3tom. Iloka uto mepen Bamm nexur
TONILKO paboTa, B KOTOPOH METOJaMU TEOPUKH M CPEJCTBaMU JYKIUIONa pa3o0paH OJUH EIUHCT-
BEHHBIN BOIIPOC: CYIIHOCTH YHcell. JlaBaiiTe TOIBKO 3TOT BoIpoc u Oyaem obcyxaath! Tomapko mpupoaa
yKcesd MOKa BBIHOCUTCS Ha OOCYXIEHHE. A OTHOCHTENBHO TEOPUKH M DYKIMAONA HAC MOKa JOJKEH
WHTEPECOBaTh TOJBKO OAHMH BOIPOC: B KAKOH Mepe 3T METOIBI M CPEICTBA MPUTOIHBI U PEIeHUs
3TOTO OJHOTO €AWHCTBEHHOTO BOIPOCA: ISl BBISICHEHHSI TPHPOJIBI YHUCEI.
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.849. Tbl, BUOAUMO, HE YUTAJT HU 3TOTO MPEAUCIOBUS, HU BOOOIE MOeil paboThl (JIMILIb TOIHUCTAT B
o0meit cnosxkaoctr MuHyT 30). THI HE 3a1aT HU OJJHOTO BOIPOCA, KACAIOIIETOCS TEMBI OOCYKACHUS, U S
MMEJT TIOJTHOE MPaBO OTBEPTHYTH MOYTH BCE 3TH BOMPOCHL. Eciu st 3TOTO HE cienan, To TOJIBKO M0 TPeM
MIPUYUHAM

.850. a) TIOCKOJIBKY 3TO TIepBasi TllaBa METaMEAUTAII|H, TO 3[IeCh MOXHO JTOITYCTHTh HECKOJIb-
KO OoJiee OOIIHit pa3roBop;

.851. 0) s xOoTen IMOKa3aTh MOMM 4YHTATeNsIM, YTO cama (opma, METOJ[ JMajora BIIOJIHE
OCYIIECTBUMA U JTaXKe yI00HA (KaK ATO MPU3HAI B KOHIIE OECe/IbI ThI caM);

.852. B) 5 XOTEJ MOKa3aTh MOMM YHTATEIISIM, Kak HE HaJI0 OeceI0BaTh.

.853. 4 yxe ykazanm Ha TO (cM. myHKT {.822}), uto TBOsA (popmymnmpoBka Bompoca {.805} moxa-
3BIBAET, YTO THl U OJIM3KO HE MOHMMAN MOEH KOHLENIHH. BUaUMO, THI IpHUITMCaT MHE KAKUE-TO B3TJISIIbI
(s TOYHO HE MOTY JI0TaaThCs — KaKhue UMEHHO), COTIACHO KOTOPBIM M3 TOTO, YTO MaTeMaTHKa OTpakaeT
PEaNbHBIN MHP, CIEIYET, YTO BCSIKUH MPOAYKT ACATEIHHOCTH MaTeMaTHKa — 3TO KaKOH-TO alnropuT™ (s
Jla’ke COMHEBAIOCh, 3HACIIb JIM ThHI, YTO TAKOE «AJITOPUTM OTPAXKCHUS» B MOEH KOHLIETIIMU — YK Jy4Ile
OBI ThI, IPEXK/IE YeM BAABATHCS B OOIINE pacCyKACHUS, BEISICHWI OBl 3TO U MOJJOOHBIE BOIIPOCHI).

.854. Botock, 4TO maxke mociie MOMX OOBSICHEHUH THI MIPOJODKACIIH MPHUITACHIBATE MHE KaKHe-TO
BBIMBIIIJICHHBIC TO6OIO CaMUM B3IJIAJbI, KOTOPBIC ITOTOM C TaKou KaTCTOPUYHOCTBIO OTBEpPracuib. A Kkak
JKe — BeJIb ISl TOTO, YTOOBI IOHSTH MEHS, HaZlo OTOPOCHUTH TBOKO MEPBOHAYAIBHYIO YCTAaHOBKY (O TOM,
4yTO BCE, 4TO TYyT Bammuc roBopuT — «mycTeie OpemHmn», «beccMbicieHHas (rmocodusy») U MpUKia-
JIBIBATh YCWIIMS (MHOTO YCHIIAI), 9TOOBI IIar 3a IIaroM BBIACHWUTH, YTO O3HAYAET KaXKI0€ MOE CJIOBO,
KaxXa0€ MmpeaJIOKCHUC. A MMEHHO 5TO ThI HUKAK HE XO4Yellb JCJIaTh.

.855. Bot THI mponsHOocHIITs cBO# Bompoc {.832} u roBopumib: «MaTteMaTHKH, cO37aBasi TEOPHUH,
OTpaXKalOT pEabHBIA MHUP», U TO, YTO OHH CaMH 3TOTO HE TPEACTABISIOT, IMO-TBOEMY <«IOBOJHHO
OeCcCMBICIIEHHO MoNy4yaeTcsi». Sl O4eHb COMHEBAIOCh, YTO JaXe MOCIEe MOMX OOBSCHEHWH (B MyHKTax
{.804}, {.817}) u maxe Temephb, MOCJIC OKOHYAHMS HAIIErO pa3roBOpa y TeOs NpHU 3THUX CIIOBaX
(«MaTeMaTHK¥ OTpa)kafoT peaNbHBI MHpP)») BO3HHKAIOT TEpe/ TIa3aMH Te KapTHHBI, KOTOPBIE TOTHa
BIXKY S (TO €CTh — YTO ThI ITOHSUT MO0 KOHIICTIIIHIO).

.856. Bo3nukaer nu mpu STHUX CJIOBax Iepej TBOMMH TiazaMu 00pa3 TOJOBBHI MaTeMaTHKa, B
KOTOpO paboTaeT OrpOMHOE MHOXECTBO IPOTPAMM; OFHA M3 ATHX MporpamM (A) cCpaBHHUBaeT KOJIHU-
YECTBO DJIEMEHTOB B Pa3IMYHBIX 00pa3ax BHEIIHEro Mupa, a Jpyras nporpamma (B) anammsupyer
nporpammy A. IloTeHuuanbHbIE MPOAYKTH MporpaMMbl A ecTh umcina. [Iporpamma B co3maeTr Teopuio
yucen. [IporpaMmMa A — 3TO TOT «aJTOPUTM OTPAKEHHsSD, KOTOPHIH CTAHOBUTCS TPEAMETOM TEOPHH,
co3manHOo# mporpammoii B. IIporpamma A oOpabaTsiBaeT MHPOPMAIIMIO O PEalbHOM, BHEIIHEM MUPE.
IIporpamma B oOpabareiBaeT uHMOpMAIIMIO O mporpamMme A, TO €CTh — TOXE O PEalbHOM, XOTS U
BHYTPEHHEM MUpE — BeJlb porpamma A peanibHa, OHa HUKAKOW HE BBIMBIIUICHHBIH OOBEKT.

.857. BO3HUKAIOT JIH Iepe]l TROMMH TJIa3aMH TaKWe KapTHHBI IPU CI0OBaX «MaTeMaTHKa OTPaXkaeT
peaybHBI MEP»? A eclili He BO3HUKAIOT, TO Ha KaKOM OCHOBAaHUM ThI J[yMaellb, YTO 3HAKOM C MOeEi
KOHIIeTIIHEH? A ecii Thl ¢ He HE 3HAKOM, TO JIOCTOWHEI JJU YMHOT'O YeJIOBEKa T€ CJIOBA, KOTOPHIE ThI O
Hel TOBOpUILB?

.858. Buaumip, Kak s TIIATENBHO aHAIM3UPYIO CJIOBa, cKa3aHHbIe TOOOoi. [loyemy Obl U Tebe He
MOCTYIUTD Tak jke? S| Obl Ha3Bax TeOsI yMHBIM W Y€CTHBIM NMPOTHBHUKOM, €CJIH ObI ThI TaK BOT pa3Oupa
HAIIMCAHHOE MHOI0, pa30upall ¢ IEJIbl0 KaK MOYKHO TIIyO’Ke 3TO MOHSTh H, IMOHSB, JIUOO COrJIAaCHUTHCS,
100 BCKPBITH HEJOTMYHOCTH M HEAOCTATKU. Temneph, K COXKAJICHHIO, 1 TAKMX CJIOB CKa3aTh O TeOe He
MOTY.

.859. 4 ynpekaio Te0si HE B TOM, YTO Thl KPUTHUKYEIIb MEHS, a B TOM, 4YTO Thl HE J€JacIlb 3TOTO.
He B ToM s ympekaro TeOsi, 4TO Thl CO MHOM HE COIJIaCEH, a B TOM, YTO Tbl, BBICTaBisisA ceOs
MYCTO3BOHOM, I'OJIOCJIOBHO OOBSIBIISICIIb: «ITyCThIE OpeIHI».

.860. 5l nymaro, uTo BrpaBe 00CY»KAaTh CBOK PabOTy TOJBKO C JIFOJABMHU, KOTOPBIE C Hel 3HAKOMBI
WM XOTST MO3HAKOMHTHCS M MTOHATH. ThI HE TIOHSUT MOEH paboThI 3a Te MojJaca, KOTOpble € MOCBSITHIL.
Thl HE TOHMMAaeIb MOEH KOHLIEIIINHU, KaK 3TO CBUAETENLCTBYET (POPMYIMPOBKA TBOMX BOIPOCOB. TBOU
BOIIPOCBI MU HE HAIIPABJICHbBI Ha TO, 4TO00BI €€ MOHATL. Tem He MCHEC, Thl Ha3bIBACIllb MOIO pa60Ty
«beccmpicieHHON (rtocoduein» u «rycTeiMu OpeaHsIMuy. [IyCcTh MO YUTATENH CaMH CYIAT, TeIaeT JIH
Tebe 4eCTh TaKasl MO3ULHSI.

.861. Ecam TBI X0dems MPOMOIDKATh TUAIOT CO MHOW, TO OH JIOJDKEH KacaThCS CTPOTO TEMBI
obcyxneHus (mpupoaa gncemn). Bompock! J0KHBI OBITH HAINIPaBJICHBI HA TO, YTOOBI THI JIyUIIE TTO3HAT
MO0 KOHILIEMIIMIO YMCJIA WM BCKPBUI B HEH HeIOCTAaTKH WK mpoTuBopeuns. Camoe sydiiee ObIo ObL,
ecyu OBl THI BBIABHHYJI KaKyl0-HHOYIb JPYTYI0 KOHIETIHIO YKCia, ¥ Mbl MOTJIM OBl UX CPaBHHUBATH.
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.862. Utak, 1-T0 3TUM JUAJIOTrOM CBOMX LieJiel JocTur. JlocTur iu To1?

3. Ho3uyusn I'eiioemana
1980.10

.863. Ilocne mpoureHuss MOEro pe3koro mucbMeHHoro «Mounonora k ['eiinemanyy, mocnenHui
BBICTYITWJI C HE MEHEEe PE3KHM YCTHBIM MOHOJIOTOM, IOCPEAH KOTOPOTO IIBLIPHYJ MAanKy ¢ TeKCTaMH Ha
MO cTtoi. Mon HEOIHOKpaTHBIE MPEIOKEHHS 3aIHCaTh €ro BO3PAXKEHH, YTOOBI I MOT IIOTOM OTBE-
TUTh HA HUX MHCHbMEHHO, ['eiiieMan pa3mpakeHHO OTBEPTraj, MOTHBHPYS 3TO T€M, YTO TjaBa C MOHWM
BBICTYIUICHUEM Ha3bIBaeTCst «MOHOIIOT.. . ».

.864. Bckope mocie 3Toi «Oecenbl», eclau TaKk MOXHO BBIPA3UTHCS, y MEHS IOSBHIIACH MBICID
MPEBPATUTh ATOT TUANOT U3 OOCYXICHHS BOIPOCOB MaTeMaTHKU W ¢uinocohun B 0OCYyXKIEHHE TBYX
BOIIPOCOB U3 00J1aCTH ITUKHU:

.865. a) KaKoe TMOBE/ICHNE U KaKue BBHICKa3bIBaHUsI aBTOPA, BBICTYMAIOIIETO C MPETCH3MSIMU Ha
TO, YTO OH CO3/IaJ HOBYIO HAYYHYIO TEOPHUIO, CIUTATH YSCTHBIMH U IOITyCTHMBIMH, a KaKUe HET;
.866. 0) Kakoe MOBENEHHWE W KaKWe BBICKA3BIBAHHUS PEIEH3CHTa STOW TEOPHH CUHUTATh

YECTHBIMU U JTOIMYCTUMBIMH, a KaKHe HeT.

.867. 51 mymatro, 4TO HaX0XyCh B CaMOM Hadaje IIUTEIHHOrO MePHOoa MHOTOYUCIEHHBIX 00CYXK-
JCHUH MOEW TEOpHH, TaK YTO BBUICHEHHE 3THUX BONPOCOB U MEHS HE MPOCTO aKTYaJbHO, 3 MOXKHO
JIaXKe CYUTaTh, YTO OHO KU3HEHHO BAKHO. BBISICHEHME HAIIMX OTHOLICHUH ¢ ['eliieMaHOM, KOHEYHO, HE
CTOWJIO OBI TOTO, YTOOBI 3TO (PUKCUPOBATh, 3aMUCHIBATH M MMOTOM NPENOAHOCHTH YHMTaTels M. Ho mMos
ataka Ha ['eiilemana OblIa HE CTONBFKO aTakoi Ha | elimeMaHa, CKOJILKO HamMaJIeHUEM Ha OTpeAeTIeHHYIO
MO3HIIMIO, TOUKY 3PCHUS, 3aHUMAeMYyI0 a0CTPaKTHBIM, OTBJIICYEHHBIM KPUTHUKOM. Sl 03KHAl0, YTO TaKyIO
WM TTIOOOHYI0 MO3HUIHUI0 OyIET 3aHUMATh €Ile HE OJMH PEICH3EHT.

.868. 1 moaTromy s tymaro, 9to OyAeT JydIie, eciu s ceifyac MpU30By He TONBKO [ 'eiinemana, HO
U JIpyTUX CBOUX JApy3ed M TOBapuIUEd NMPHHATh y4acTHE B OCHOBATEIBHOM OOCYXKIEHHH YKa3aHHBIX
JIBYX BOIPOCOB, & MPOTOKOJI 3TOTO 0OCYKICHUS MPUCOEANHIO K KAKOMY-HUOYIb U3 MOMX COOPHHKOB,
YTOOBI C HUM MOIJIM O3HAKOMHUTHCS M BCE T€, KTO elle OyAeT WX 4uTarh. Sl Hageroch, YTO TaKoe
00CyX/leHHEe CMOMKET MOBIMATh KaK Ha IO3ULMI0, 3aHUMAEeMyld MHOH, Tak M Ha MO3UIHH MOMX
OyIylInxX KPUTHKOB U PELIEH3E€HTOB, CIIOCOOCTBYS YCTAHOBJICHUIO «MHpPA HA 3EMJIEM.

.869. Utak, OTHBIHE TJIABHOW TEMOI 3TOr0 JMajora CTaHOBSTCS JIBa YKa3aHHBIX BBIIIE BOMpOCa
9THKH.

.870. Teneps 51 MOMBITAIOCH TIO MAMSITH BOCCTAHOBUTH TJIaBHBIE OOBHHEHUS, BHIIBUTaEMbIe B MO
anpec lefinemanom. (Eciam mamsaTe MHE H3MEHUT, S HAJEIOCh, YTO B XOJ€ JaJbHEHIIETo JUaiora cam
I'efizeMaH MeHsI TONIPABUT U MOIIOJIHUT):

.871. TEUJIEMAH: TBoe BHICTYILICHHE HEUECTHO!

.872. a) IOTOMY 4YTO 5 HE CUMTAI0 TBOIO paboTy MyCTHIMU OpeAHSMH, TaKHe CIIOBa YNoTpeo-
JITFOTCS TOJIBKO B OJTHOM MECTE, & TaM BCETO JIMIIh 3a/1aeTcsl BOpoc: «byaens 1 Thl CHOPHUTS...7»;

.873. 0) (TOBOPUT IOCIIE MOETO BO3PAKEHHSI, UTO «OCTABATHCA» MOXKET YTO-TO TAKOE, UTO yXKe
€CTh): IOTOMY YTO THI CaM C 3TUM COTJIACHIICS;

.874. B) (TOBOpPHUT TOCJIE MOETO BO3PAKEHMS, YTO HAMEpPEHHE He CIIOPUTh — 3TO HE COBCEM TO
JKE caMmoe, YTO COTJIaCHe): MOTOMY YTO «OyAeIb JIU Thl CIIOPHUTE...7» B IaHHOM CIIydae 03Hayajlo TO JKe
€aMoe, 4TO «COTJIACEH JIU ThL...7»;

.875. T') MOTOMY YTO TaK MOXHO IETUISATHCS 3a JIFOOBIE CIIOBA;

.876. J) TIOTOMY YTO 5 Ha3BaJl TBOIO pPadoTy «OeccMbICIeHHOW (unocodpueir» TOIBKO B
CMBICJIE IIEHHOCTH AJISl MATEMAaTHUKH U He Oepych CYIUTh O HEH B JPYTUX CMbICIIAXx;

877. €) TIOTOMY 4TO Thl He 00HIesICs Obl, eciiu ObI sl Ha3BaJI ee MPOCTO «duitocodueiin, a as
MEHSI «IIpocTO ruocodus» U «beccMbICiieHHas: GUITOCOPHSD» — ITO OJJHO U TO KE;

.878. ’K) TOTOMY YTO ThI BBEICOKOMEPHO 3asBisiellb (HE MHE, a, CKaXeM, MaTeMaTuKy,

KOTOpbIi 30 NIeT 3aHUMaJICsl OCHOBAHUSIMYM MaTEMAaTHKH), YTO OH CaM HE 3HACT, YeM 3aHUMAETCSI.

.879. Temeps s TMOMBITAIOCh HE CTOJIBKO OTBETHTH Ha OOBHHEHHUs | elimemaHa, CKOJIBKO copmy-
JUPOBATH CBOIO TIO3HIIHIO.

.880. YueHHYECKUM BBISICHEHUEM CMBICIIA CIIOB 3aHUMAThCSI 3/1eCh, KOHEUHO, HE CTOUT, XOTS 5 BCE
’Ke TPU3BIBAI0 CBOMX 4YMTaTeNed (popMymrpoBaTh BOMPOCH W BO3PAXKECHUsS KaK MOXKHO TouHee. Mrpa
CJIOB B JJaHHOM CITyyae HE MMEET HUKAaKOro 3HaueHUs, OTOMY YTO, MPU3HAIOCH, CJIOBA O OpENHAX U
¢dunocoduu s UCTIOTH30BAI JIUIITH KaK 3aIENKYy, MOBOI IS aTaKH, TIOJUTMHHOW MPUYUHON KOTOPOH OBLIO
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JIONTO KONMBIIEECS HEAOBOJILCTBO BCEM MO3WLIMEHN, 3aHMMaeMoOW ['elJleMaHOM B OTHOIIEHUU MOEH
paboThI, HEMOBOIBCTBO, YCYT'YOJIIGHHOE CO3HAHMEM TOTO, YTO MHE OT MHOTHX ellle, HaBepHO, MPHUIETCS
CIIBITIIATH TIOJJOOHOE.

.881. Okono rona 'efizeman 3HaI 0 MO pabOTe, M OKOJIO TOAA 5 TIOCTOSIHHO CJIBIIIAN OT HETO:
«TBost paboTa KaKk MyCTBIHSA, T/IE UACIIb, HALIIb, U HUKAKUX PE3yNbTaTOB...», «O myOnukarwm 3a0yab!»,
«Bcé paBHO, UTO A0Ka3aTenbCTBa TeopeMbl Pepma...» W MHOTO-MHOTO TOMOOHBIX m3pedueHui. Takue
BBICKa3bIBaHHS, KOHEUHO, pa3pakain, HO B IPUHIUIIE MOXXHO OBLIIO HE 00paIiaTh Ha HUX BHUMAaHUSI.

.882. Ho 3Tu BBICKa3bIBaHUS HE TOSBISIINCH C HEOA, a €CTECTBEHHO BBITEKAJIHM M3 TOH MO3UIIMU,
KOTOPYI0O B OTHONIEHWH MOed paboTel 3aHsun ['eliieman. DTy MO3WIUI0 MOXHO c(OpMymHpoBaTh
cnoBamu: «Iloka TeI He mepeBeAenTh BCEO MaTEMATHKY HAa CBOW SI3BIK, TBOS pabOTa HMYETO HE CTOUT, 5
He Oyay ee HHM 4WTaTh, HU U3y4yaTb, HU TOBOPUTH C TOOOH, HU CIOPHUTH, HU OOCYKJaTh, HU BOCIIPH-
HUMAaTh TeOs BCcephe3, HU CUNUTATHCS C TOOOW W T.A.». A OTCIOJa TPOCTO W €CTECTBEHHO BHITEKAET
BBIBO/I: TIOCKOJIBKY 51 HUKOTAa He cMory peodpa3oBars BCHO maTematnky, To MOil rry0OKOyBaXKaeMbIi
PELIEH3EHT Ha BCIO J)KM3HB OCBOOOXIEH OT HEOOXOAMMOCTH YUTATH MOIO Pa0OTY, a S C YHUCTON COBECTHIO
MOTY 3aCYHYTh CBOIO PYKOIHChH B MEUKY, TaK KaK COBEPIIEHHO SICHO, YTO M3 3TOr0 HUKOI/Ia HUYETo He
BBIIIET.

.883. A 310 yxe Takol Bpar, Ha KOTOPOI'o 5l TOTOB MPEANPUHATH HACTOJIBKO SPOCTHBIE aTaKH, YTO
M0 CPaBHEHHIO C HUMH BBICTYIUIEHHE MPOTHB [ eliieMana mokaxeTcsi BOPKOBaHBEM TOTyOeH.

.884. Tloka Takyro MO3ULHUIO 3aHUMAET l'elileMaH, MOXHO Ha 3TO U IUIIOHYTh. Ho ecnu Takyro
MO3ULUIO 3aMYT JIIOJU, OT KOTOPBIX JEHCTBUTENBHO YTO-TO 3aBUCUT?

.885. U moatomy s co Bcell OTYETIIMBOCTHIO BBIHOLIY Ha 0OCyxaeHHe Bompoc: «YecTHyro I
no3unuro 3aHsu ['elineman?». MueHnne coOcTBeHHO [ eiineMana MeHs, KOHEUYHO, Mao MHTEepecyeT. Ha
caMOM JieJie 3TO ONepeXKAINUi ynap M0 TeM KPHUTHKaM, KOTOpPBIE peaNbHO elle He 3aHSUIM TaKon
MO3UIIHH.

4. Mosa no3uuus

1980.10

.886. 4 cuurato, uro no3unys ['eliieMmana B KOpHE HENIpaBUIbHA U aMOpaJIbHA.

.887. 51 BBIABHHYN ONpE/ICICHHYI0 KOHIEIIIHIO, OOBSCHSIIONIYIO OIpe/elieHHbIe Bemu. MoXHO
TOBOPUTH O TOM, YTO 3Ta KOHIEMIIUS ONMCaHa U M3JI0kKEeHa IJI0XO (s caM TakK CUMTalo, M 'y MEHS PyKH
YemyTcsl BCE Iepenenarb, TOJIbKO BPEeMEHH HeT). MoXXeT ObITb, B 3TOM KOHULENLUH €CTh KaKUe-TO
NPOTHBOPEYHUSI WIM HEJIOTHYHOCTH (5 B 3TO HE BEpIO, HO B JACHCTBUTEIBHOCTH, MOXKET OBITh, U €CTh).
Moxet ObITh, B KOHIIE KOHIIOB HAWyTCs TaKKE BELIH, KOTOPbIE OHA HE B CHJIaX OOBSICHUTH WM U3 HEe
OyZayT BbITEKaTh TAKUE SIBJICHHUS, KOTOPBIE Ha CAMOM JieJie He HaOI0Aat0TCsl.

.888. Ho moka-to s mpu ee nomouu B coopHuke «O mpupoae 4ucen» OObSICHUI TaKue Belld,
KOTOpbIe TpaJAWIMOHHAsS MaTeMaTHKa BOOOIE HUKAaK He OOBSICHSAET, CUHTAasl UX «IIEPBHUYHBIMHY», U
Teneps, pabotast Hax cOOpHUKOM «B cany MaTeMaTHKH», MPUCTYNWI K pa30opy cOOCTBEHHO Marema-
THYECKUX 00JacTei, MpOIBUTaIOCh BIEpel C TaKOH K€ CKOPOCTBIO, HE BCTpeuash HUKAKUX Mperpa.
O06siacTh, OXBaYCHHAs TaKMM Pa300pOM, PACTET C KaXKIbIM JHEM, HO, KOHCUYHO, HMKOI/A S HE CMOI'Y
oxsatuth BCIO maTemaTuky.

.889. Cnemyet Jin U3 3TOr0, 4TO MHE HENb3s OblI0 HaunHaTh? ClIeAyeT JIM U3 3TOT0, YTO HaJlo BCE
Opocuth? Wnm Bce-Takum TOMy, KTO OepeTcsi OLEeHUBAaTh MO TpyA, HaJl0 CMOTPETh, YTO CHAENAHO, a HE
HCKaTh, YTO HE CJIeJIaHO?

.890. 4 BBIABUHYIJ KOHIEHIIMIO, KOTOPast 0OBACHAET TO, YTO OHA OOBSICHSET, U HE OOJIbIIIE, U HE
MeHbIIe. M cuntaro, 4To CBOE CJIOBO YK€ CKas3all, U YTO TEHEPh CIOBO 32 KPUTUKOM, M HE 5 JOJDKEH
JIOKa3bIBaTh, YTO S MpaB, a KPUTUK JOJDKEH JOKa3bIBaTh, YTO S HE mpaB. M eciam KpUTHK, TOJOOHO
I'eiinemaHy, CKpecTMB pyKHM Ha TPYyId, TOBOPUT MHe CBBICOKA: «IlycThb TBOS KOHIENIMS CHadana
MOIWINT IPOBA U BOJY MYCTh MOTACKAET, a IOTOM s IOCMOTPIO, YATATh €€ WM HET!» — TO MyCTh YK OH
OyzeT roTOB M BBICITYIIATH OT MEHS Pe3KHe ciioBa!

.891. Bo3aMoxkHO, 9TO MOsT paboTa omuOoYHa WK I1oxa. Ho Torma KpUTHK JOJKEH 3TO TIOKA3aTh.
U BooO1ie, mpexnae yem AaTh O HEH Kakoe-InOO Cy>KACHWE, OH JOJDKEH €€ JOCKOHAIBHO M3YYHTh U
noHATh. [IOHSB OH OJKEH MOMBITAThCS OLECHUTH, KAKOBO MOIJIO ObI OBITH NaybHEiIee NpUMEHEHHE
sToro moaxoxa. M ecim B Tol obmacTH, KOTOpas yke pa3padoTaHa, KPUTHKOH He OyAyT BBIIBICHBI
HHUKAK{e HEJIOTMYHOCTU M HEIOCTATKH, TO pab0Ta, WM XOTS OBl TE3UCHI, JOJKHBI OBITH OITyOJINKOBAaHEI,
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MyCTh KaK MOJEMHUYECKHE WM Kak TunoTe3a. Takod moaxon s cuurtaro yecTHeIM. Kak cumraere Bl
YUTATENb?

.892. Uto ke kacaeTcss 00OBUHEHUH | eiifeMana, TO JIUIIb Ha IIOCIEAHEE U3 HUX CTOUT OTBEYATh.

.893. Jla, Mou 3asiBKM Ou€Hb BBICOKHM. [la, 1 yTBep:kJIaro, 4TO MaTeMaTHK{ HE 3HAIOT WIH, IO
KpaiiHell Mepe, SICHO He IPECTABIIAIOT, YEM OHHU 3aHUMAIOTCA. S TOBOPIO, YTO MAaTEMaTHKH 3aHUMAIOTCS
ITOPUTMaMM MO3ra, a, HACKOJIBKO MHE W3BECTHO, MAaTEMAaTUKH HE YTBEPXKIAIOT, YTO OHU 3aHUMAIOTCS
oM. M3 camoil CyImIHOCTH Moel KOHLENIMH BBITEKaeT MOOOYHOE CIEICTBHE O TOM, UTO IMpEeaMET
MaTEMaTHKH 10 CUX IOp HEBEPHO OMpPENEIIICsS. DTOT BHIBOJ U COBCEM HE LI€Nb pa3MBIIIICHUH, U Jaxe
HE pe3ysbTaT, UMEIOLINI KaKoe-To 3HaueHue. V1 BEICOKOMepHe TyT HU IIPU YEM.

.894. Mens, KOHEYHO, MOXKHO YIPEKHYTh B HECKPOMHOCTH, B TOM, YTO 51 CaM PacXBaJHBaI0 CBOU
pe3ynbpTaThl. Ho, BO-IIepBBIX U IIaBHOE, JIOTHYECKasi CTPOMHOCTD UM HEJIOCTATKM KOHIENIIMY HUKAK He
3aBUCAT OT TOTO, YTO O HEW I'OBOPUT CaM aBTOp, IIO3TOMY MOM CJOBa O ceOe HE MMEIOT HUKAKOTO
3HA4YEHUS; TOJBKO CcaMa KOHLENIMS MMEeT 3HaueHue. Bo-BTOphIX, camMopekiaMa BbI3BaHa IJIaBHBIM
o6pa30M TEM, YTO Ha MPOTAKCHUU ITUX JICT pa6OTLI MHE HC MPpUXOAWJIOCH CJbIIIATH HU OJHOIO
0JIOOPUTENBFHOTO CJIOBA, sl BBIHYXKIEH ObUI caM celsl moadaapuBaTh M KakK MAaBJIWH, PacIycKas XBOCT,
NpUBJIEKaTh BHUMAaHHE 4MTaTeled K cBoed pabore. UeM omoOpurenbHee CTaHET OOCTaHOBKA BOKPYT
MCHA, TEM MCHBIIC TaAKUX MECT OCTAHCTCA B MOUX COUYMHCHUAX.

.895. MeHs1 MOXKHO YIPEKHYTh M B TOM, YTO s COBEpPIIAI0 TOT K€ IpeX, B KOTOPOM OOBHHSIIO
I'efinemana: uto st oTBepraro koHuenwn [ mipdepra i Kanropa, 3Has 0 HUX MMOYTH TaK ke Mallo, KaK
I'elinemaH 3Hae€T 0 MOMX KOHLICMIUIX.

.896. Ho ecTh 07Ha CyliecTBeHHAs pa3HUIIa MeKAy MHOIO U [eiinemanom. OtBepras ['uns6epra u
Kanropa s xouy no6uthcst Toro, uroos! Hamm kornenun CPABHWIIN. Oteepras xe mens, [ efineman
nobusaercs Toro, uroOs! Hamu KoHnenuuun HE CPABHUBAJIN.

.897. Urtak: s BeIHOWmY Ha OOCYXJIEHHE CBOUX ApYy3ed W TOBApHILIECH BOMPOC O TOM, KaKoe
IMOBCACHUC, KAKHEC ITO3UIMN aBTOpa M PCUCH3CHTAa CUUTATH JOIYCTUMBIMU, U KAKHUC HET. OCO6O MCHsA
HMHTEpECYET MHEHUE YUTATEEH O TOM MO3ULMH, KOTOPYIO 3aHsul [ eiineman.

5. Ilpooonscenue ucmopuu
1980.10

.898. Ilocne mpouTeHus 3TUX IJIaB MOH JIPY3bs TOCOBETOBAIN MHE HE TOPSYUTHCSA U, HECMOTPS HU
Ha YTO, WTHOPHPOBATH BCE BBHICKA3bIBAHWA IIIOJIEH, KOTOpBIE HE 3HAKOMBI C Moei paboroil. OHm
pacckasajiy MHE Cliydail, IJie OJIMH M300peTaTelib-MaHbsIK 3acTpe U3 o0pe3a paboTHHKA COOTBET-
CTBYIOIIIETO OOPO, KOTOPBIH HE JaBall Xoaa ero u3obpereHuio. OHU CKa3ajiM, YTO TaKUE MEPhI, XOTh U
MTOMOT AT JIENTy, HO He PEKOMEHIYIOTCSI.

.899. I'eiineman xe 0OBSABWII, YTO MPOUYTET MO PabOTy OT Hayaia JI0 KOHIA, U Jaxke CPaBHUT C
JIpyruMu KoHIenmusMu. [locie 3Toro Hamm Auasory BOIUIH (HA Henpooodcumenvhoe epems — peo.) B
0oJiee CIIOKOMHOE U IIPOAYKTUBHOE PYCIIO, O YeM MOYKHO CYJIUTh 110 IPOTOKOJIaM, PUBEACHHBIM HUXKE.

1982.01.06
(aepes 1 rop, 3 mMecsma)

.900. Bcé npensiaymiee Obu10 HanucaHo B oktsaope 1980 roma. Ceromus, 6ojiee YyeM roj| CIycCTs,
MHE XOTEJIOCh OBl IaTh K 3TOH MCTOPUH CIICAYIOLIUE MOSICHEHMUS:

.901. S mecsimamu 1 Aaxke roJaMHy TIIATEIBHO 00IyMbIBaJl HE TOJIBKO COAEP)KaHHE CBOUX TEOPHH,
HO U (OPMY HX H3JIOXKECHHS U 00CyxaeHus. S mpuayman anmnapar MeTaMeauTalui, STUX TUCbMEHHBIX
JINAJIOTOB, TJe [0 MOEMY 3aMBICITy JIOTHYEeCKU OJIECTSIINE W OCHOBATEIbHO MPOAYMaHHBIC apryMEHTHI
JOJDKHBL OBUIM Cpa’kaThbCsl CO CTOJIb K€ BEJIMKOJIETIHBIMU KOHTpPapryMEHTaMM, HaBEKH COXpaHsis Ha
Oymare cieJibl JABHO OTTPEMEBIINX YMCTBEHHBIX OaTanuid.

.902. U mamo xe ObUIO0, YTOOBI CAMBIM MEPBBIM, PaHbIE BCEX OCTAIBHBIX, HA MO TEOPHH IOJIE3
HE KTO-HHOY[b, KOTO 51 yBa)Karo, a UMEHHO 3TOT ['eiineman! Maino Toro, 4To OH yke JaBHO pa3japakal
MEHSI CBOMM HBITHEM, 3aHYICTBOM H a0COJIIOTHBIM OTCYTCTBHEM JIOTHKH B pa3roBOpe, HO OH €le U
OIOIUIMJ BCIO HJEI0 NMHCBMEHHBIX IUAJIOrOB, 3aCTaBIsisl MEHS IIMCbMEHHO OTBEYaTh (€CNIU 5 XOTel
IPUACPKUBATHCSA CBOEH K€ UJIEH) Ha ero IIyIOCTH. DTO MEHS OKOHYATEJIbHO BBIBEJIO U3 CeOsl.

.903. C Tex mop mpouuto Oojblie rofa. 3a 3T0 BpeMs MHE MPHUXOAMIOCH BECTH MHUCHMEHHBIE
JIUaJIOTH U ¢ ApyruMH JroAbMU. OHM BBIABHUTANN JIOTHYECKHE BO3PAKEHUS, U 51 HA HUX OTBEYAJ TaKkKe
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JIOTHKOH, WMHOrga A00aBisisi upoHuto. Hukorga Ooinblle MHE HE XOTENOCH OCKOPOJIATH JHYHOCTD
onmnoHeHTta. Ho maxke Temepp, CIyCTsA Trof, Y MEHS B JKHAJaX BCKHUIAET KPOBb, KOTJa s BCIIOMHHAIO
«BO3pakeHus» [ eliiemana.

.904. 51 mo-npexHEeMy CUUTal0 MUCbMEHHBIE AUAIIOTH Jydlieid GopMoit oocyxaenus Teopuit. Ho
3TO JOJDKHO OBITh TIIyOOKOe 00CYyKIeHHe, M MPOTUBHHUK JOJDKEH OBITh HOCTOMHBIM. UTO Kacaercs
reiiIeMaHoB, TO s, BUAUMO, BCE XKe JOJDKEH 3ape3epBUPOBAThH ceOe MPaBO HE OTBEYATh UM.

1994.05.31 13:20 BTOpHUK
(uepes 12 ner, 4 mecsna, 25 qHE)

.905. Tenepb ¢ MOMEHTA MPEABIAYIIEH 3aMucy mpouutu nouT 12,5 net. ['eiigeman naBHoO yexan B
M3paunb. OCOOEHHOCTBIO €r0 IMCHXHMKH OBLIO Oe3rpaHMmYHOE MPEKIOHEHHWE Teped IBYMS HIOJaMH:
eBpElCKOll HAlMOHANBHOCTBIO M HAYYHBIMH THTYJaMH MareMaTuka. Eciu Obl 51 ObLT eBpeeM, TO B €ro
ria3ax Mosi KOHIICTIIHsI cpa3y OKaszajach Obl mpaBuiIbHON. Eciii OBl 51 K TOMy ke ele uMen Obl 3BaHHe
KaHIuAaTa HayK (PO JOKTOpa BOOOIIEe M TOBOPHUTH Hedero!), To OH cpa3y mai Obl mepeo MHON Ha
KOJICHH W B BOCTOPXKEHHOM OOO0KaHWH 3arIAabsIBall Obl MHE B JIUIO TTOCBETIEBIIMMU OT BOCXHUIIICHUS
TJ1a3aMHU.

.906. Ho y mens Obuta HE Ta 3aIUCh B IMATOM Tpade, U OT BCeX MPENIOKEHUH CTaTh KaHINIATOM
HayK s B CBOE BpEMS TOXe BBICOKOMEpHO oTkazaiucs. [loaTroMy o kakoi-mrubo EHHOCTH MOeH padoThI
HE MOTJIO OBITh M PEYH, & TEKCT COOCTBEHHO COYMHEHHS, TYT, €CTECTBEHHO, ObLIT HU MPH YEM.

.907. I'efineman ObLT IEPBBIM, HO, YBBI, HE MocaeqHIM. OmaceHus, KOTOPBIE 51 BBICKA3all B ITyHKTE
{.884}, x coxaneHuto, okazanuch 000CHOBaHHBIMU. Clenyrolne OMIMOHEHTHI, JaTeimm [loganekc n
Kukycr u3 BIL JlarBuiickoro yHuBepcuTeTa HE OBUTM CTOJb HAIIMOHAIUCTUYECKH HACTPOCHBI, Kak
lelineman, ¥ He CTalM MNOJACPKHBATH COIUICMCHHUKA. [lOCTENEHHO s yOenWiCs B TOTAIBHOM H
BceoOmmeM TyrmoyMuu MareMaTHkoB. CoOcTBeHHO ['efileMaH JNHIIL MPOCTO-HATPOCTO MPOSIBIIT OOBIU-
HYI0 TIPUPOAY HCTHHHOTO MaTeMaTHKa. B CyIIHOCTH STOT YeloBeK He BHHOBAT. Benb Hemp3s ke
TpeOOoBaTh OT MaTeMaTHKa, YTOOBI OH JISHCTBOBAJI CBEPX CBOMX YMCTBEHHBIX CITIOCOOHOCTEH.

.908. B snoxy cropoB ¢ I'eiinemanom, Kak 3TO BHJIHO, HallpUMep, U3 MyHKTa {.835}, TOT dakr,
YTO MaTEeMAaTHUKH HE 3HAIOT, YeM OHHM 3aHUMAIOTCS, S CKJIOHEH ObUT OOBSICHATH Pa3HBIMU TaM HUCTOPHY-
€CKUMH MPUYMHAMH, THIIA TOTO, YTO BO BpeMeHa JlnodaHTa, MO, HE OBUIO KOMIBIOTEPOB, U T.II. JTO
HavWBHOE 3a0IyKJIeHHE MOJOJOTO W HeombITHOro aBropa! MctuHa ropasmo mpormie. Ha camom neme
MaTeMaTHKH HE 3HAIOT, YeM OHU 3aHIUMAIOTCS, IPOCTO IIOTOMY, YTO OHU TITYIIBI.

.909. U3 6uorpaduii rxonarana Ceudra s 3Ha10, 4TO, CpEIU APYTHX, OH HAIMCAI M COUNHEHUS C
JbSIBOJIBCKMMHU HM3/I€BAaTEIILCTBAMHM HaJ MaTeMaThKaMu. S meliTayncst 3TH paboThl HAWTH B PHIKCKUX
OoubnmoTrekax, 4ro0bl clejIaTh WX JOCTOSHHEM IMPOKoN myOnwku. Ho MHe He ymanoch WX HaiTw.
BunnMo, o-pyccKku 1 MO-JATHINICKA OHU HE M3/1aBajliCh, 2 HA aHTJIMKACKOM s HaIlleN 37iech, B JlaTBuwm,
TOJNBKO caMble TyaBHble counHenus Ceudra — «[yumBepa»™ (M TO TONBKO NEPBHIE JBE YAaCTH W3
YETBIPEX) — U MapoUKy APYTHUX.

.910. IlosTOMy 1O YacTu W3JeBaTENLCTBA HAJl MAaTEMATUKAMHU MHE TMPHIILIOCH 3aHATHCS KycTap-
HOW CaMOJesTeNbHOCTHIO. I, KOHEYHO, HE MOTY COCTS3aThCs C KIIACCHKOM aHTIUHCKOW JHTEpaTyphl,
MO3TOMY TIPOIITYy YUTATeNsl ObITh KO MHE CHHCXOAUTENbHBIM. [IpuHuMaiite yx To, uto ects!.. Ho atoT
JKaHpP MBI pa3BepHEM IJIaBHBIM 00pa3oM B JaJIbHEMIIMX COOpPHMKaxX. 37ech € TOJbKO, TaK CKa3aTb,
«IIPOTOKOJI O HAMEPEHUAX», — IPOCTO AHOHC.

911. B nynkre {.884} s OOsICs, YTO «TaKyHO MO3UIIMIO 3aMYT JIFOJH, OT KOTOPBIX JIECHCTBH-
TEJIBHO YTO-TO 3aBHCUTY». OHM U BIpaBAY 3aHSUIM «TAaKyO MO3ULHUIO» M OCTAHOBWJIM, 3aTONTAIH MO0
paboty Ha necstuerus. HO S BCE PABHO BCTAJI!

.912. Teneps MHE YK€ HE BaKHO, KTO Kakyro no3uruio 3aiimet. I CAM — OJIUH! — B cocTostHnM
oIyOIMKOBaTh BCE, HAMMCAHHOE MHOIO, — M JIOBECTH 3TO MPAKTUYECKHU JI0 JTIFOO0TO0, )KEITAIOMEero YUTaTh.
MHe He HyXHBI YK€ HU YbH-TO PELEH3UH, HA YbsI-TO IIOMOIIL, HHA Ybe-To onobpenue. S JIOBEJLY cBoro
paboTy 10 unTaTesNel — U MIBBIPHY €€ B JIUIIO MaTeMaTHKaM BCEro MUpa, HO ocobenHo Jlateun. U mycthb
YK OHU HE X[IYT, UTO I OyIy IIPH 3TOM WX MIAJUTh U C HUMH JIOOBI3aThCst!

913. TAK »3BOIIOLMOHUPOBATM MOM B3TJSABL 32 3T 14 JeT, MpoIIenluX ¢ TOro JIHS, KOrnaa
Teiineman o6parmics ko MHe {.793} ¢ «/Inanoramn»*® Anbdpena Penbu B pykax.

4 Swift Jonathan. «Travels into several remote nations of the world by Lemuel Gulliver first a surgeon, and
then a captain of several ships». London, 1726.
4 Penpu A. «Jluanoru o MatemMaTtuke». Mup, Mocksa, 1969.
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6. Terpaxb METAT

METATEOPHUKA
Jonoauurtenbuble MaTepuaibl k Meautannu TEOPUKA

JIroObIe MPeUTOKEHUS JTIFOIH
MOHMMAIOT UHAYE, YeM TOT, KTO UX BHOCHT.

Tpemuu 3axon HYuzxonma

Hanucano: 1980.07 — 1981.02 Pura

Menus METAT (8 Tpetbeit MeanoTeke MeTaMeIUTAITHS
METATEOPUKA) conepxHT pa3iudHble MaTepHabl, JOMOIHSIIOIINE
meautanmno TEOPUKA.

1. Tpu muna mnoscecme

1980.10.28
(pambime Ha 13 ner, 7 mecsues, 3 AHT)

914. (HAuanor 1980.10.28; mpeasiaymiuii quamor cM. B {.899})

.915. TEMJIEMAH: B tnaBe {.500} Tl IHIIEIIb: «...BCAKHU, KTO PACCY’kKIaeT O KAKOM-HHOYIb
MHOECTBE, JJOJDKEH SICHO OTJaBaTh ceOe OTYET B TOM, KAKUM OOBEKTOM, 10 KaKOMY alrOpUTMY U U3
KaKoro MaTepuajia MHOXKECTBO TocTpoeHo». B rmaBe {.570} >xe Tbl roBopumb: «Her npuuumH, He
HO3BOJISIFOIIMX CYOBEKTY (pasymeeTcs, MO KaKOMY-TO aJIrOpPUTMY) IOCTPOUTH MHOXECTBO (TO €CTh,
HOMHUHAJIMIO), HE COJIEPKAIIYI0 CCBUIOK HE TOJBKO Ha Jpyrie HOMUHAIUK, HO W Ha QITOPUTM
YCTaHOBJICHUS] TAKUX CBA3EH, TO €CTh, MOCTPOUTH COBEPIICHHO HEONPEISICHHOE MHOXKECTBO, KOTOPOE
(..) HMYEM He 3a/laHO, M3BECTHO JIMIIb, YTO CymiecTByer». He kaxercs nu Tebe, 4TO BBEICHHUE
HEOMPEIeTICHHOTO0 MHOKECTBA TPOTHBOPEUHUT MEPBOH IuTaTe?

.916. S1: MHe npUATHO CIBIIATH TaKUE BOIPOCHI, CBHCTENBCTBYIONINE 00 yriayOJeHUU B CYTh

zena.

917. CHavana yTOYHUM, YTO O3HAYaIKOT CJIOBA «IOCTPOUTH MHOXKECTBO». BOT uro s mucan B
{.497}: «O MHOXecTBaxX s OyJy pacCyXJaTh ¢ TOYKH 3PCHHS BTOPOW KOHIICHIIUU — KaXKIIbIi CTPOMT
CBOM MHO’KECTBA, CYLIECTBYIOLIHE MOCIIE IOCTPOCHHUS B peajlbHOM MHpE, HO OTAaBaTh cede OTYET SCHO
B TOM, 4TO (PU3MUYECKH 3TO MOCTPOEHHE OTPAKAIOIIETO €ro 00beKTa B roynoBe (..). MHOXKECTBO U €ro
OTpPaKEHHE CTPOSATCS OJHOBPEMEHHO (..), TIOCTPOCHUE OTPKEHUS O3HAYaeT CO3JaHUE MHOMKECTBA.
CymiecTByeT MHOXECTBO — 3TO 3HAYMT: CYIIECTBYeT ero orpaxkenue (..). TakoBa B mepBoM mpuOmm-
JKEHMHM MOsl KOHLENIHMA MHOXecTBa (..). B nanmbHeliieMm s, OTHPaBissICH OT 3TOrO MEPBUYHOTO
MOHUMaHHUs, BBely BCE Ooiee abCTpaKTHbIE MHOXKECTBAY.

918. B mutupyemoi TiaBe €Ie HCIIONB3YeTCs OOLIMH, pacIIbIBYATBHIi TEPMHH «OTPaXKEHHE
MHOXECTBa», HO uYepe3 OJHY IJIaBy OH 3aMeHseTcsi 0ojiee TOUYHBIM M HE3aJeiCTBOBAHHBIM CJIOBOM
«HomMuHanus», a B Meautaumu AJITOPUTM {.1565} eme Oonblie yTOUHSETCS OIMCAHUEM €TI0
MAaIlIMHHBIX 3KBUBAJIEHTOB B Dykiauaoce (310 tabmuiei COM, ABM u apyrue TaOGnuiibI-HOMHHAIIHIH,
KOJIMPYIOIINE MHOKECTBO).

.919. Urak, B MOEH KOHILEIINH CJIOBA «IIOCTPOUTH MHOKECTBO», «CO37aTh MHOXKECTBO» O3HA-
YJaloT TO K€ CaMoe, 4TO MOCTPOUTh HOMUHAIHMIO (B Dykiauaoce: Tabmuiyy COM, ABM wmu npyryio).
Takne HOMHHAINM MOXKHO CO3/aBaTh Pa3IMYHBIMU CHOcOOaMH (M DYKJINAOC Pa3UYHBIMH ITyTSMH
MOJKET CO3[aTh CBOM TaOJMIBI, HO, KAKUM OBl OH IyTEM HMX HE CO3JaBall, pasyMeercs, 3TO padoTaeT
Kakasi-TO €ro MOANpPOorpaMMa, U paboTaeT OHa 10 KAKOMY-TO aIrOPUTMY).

.920. IToaTOMY 5 ¥ TOBOPIO B MEPBOH M3 MPUBEIECHHBIX TOOOW IUTAT, YTO BCAKHH, KTO pacCyk-
JaeT O KaKOM-HHOYZb MHOXKECTBE, JOJDKEH SCHO OTIAaBaTh ce0e OTYET B TOM, B pe3yjbTaTe KaKuX
JEHCTBUI TOSBUIIOCH 3TO MHOXECTBO (TO €CTh — HA CaMmoOM Jeje: HOMUHAIUS WM Talnumna), a BO
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BTOPOH LUTaTe TOBOPIO, YTO Ja)Ke caMmoe HeOoNpelesieHHOE MHOXKECTBO, O KOTOPOM MBI BOOOIIE HE B
COCTOSIHUM HHMYET0 TOJKOBOTO CKa3aTb, BCE PaBHO MOSBISIETCA B pPe3yJbTaTe OTPAOOTKH KaKOro-TO
anroputMa (mporpaMmel) (Tabauma B DYKIHI0CE HE MOXKET IMOSBUTHCS HUOTKY/A, U B TOJIOBE YelIOBEKa
TOXKE).

.921. Torma 4eMm ke OTIMYAIOTCS KOHKPETHBIE, aOCTpaKTHBIC M HEOIpeAeIICHHbIE MHOXKecTBa?
Ceifuac HOSACHIO Ha IpUMEpE: MOOMYCTUM, YTO B OYKIHMIOCE YK€ IOCTPOEHBI [1BA KOHKPETHBIX
MHOXecTBa A 1 B (ci10Ba «KOHKpETHOE MHOXKECTBO» B DYKIIHI0CE 03HAYAIOT, YTO pedb UAET UMEHHO O
tabmue COM, a He 0 HOMHUHAJIMK KaKoro-HUOYIb APYroro Buia. JTa Tabiula, B OTJIMYKE OT APYTHX,
COICPKUT YKazaTellb CIIMCKAa 3JIeMEHTOB. BooOIie: «KOHKPETHOE MHOXKECTBO» — 3TO Takoe, Ui
KOTOPOTO HM3BECTEH CIIMCOK 3JeMeHToB). JlomycTum nanee, 4ro B OYKIUIOCE BBEIEH AJTOPUTM
CCeUCHUS, KOTOPBIH Ha clioBax onucaH B {.646}, a Ha Dykiunone B {.1654}.

.922. Tenepb THI MOXeEIIb BBECTH B DYKIHIOC ONEPaTOp, CMBICT KOTOPOTO, ECIIH €T0 MepPeBeCTH
Ha YeJI0BEeUeCKUH s3bIK, OyaeT TakuM: «lloctpoit MmEe MHOecTBO C n3 MHOKecTB A 1 B mo Anroputmy
ceueHus» (wm, 6osee abctpaktHo: C — 310 mepeceuenne A u B, rae A 1 B u3BeCTHBI, KOHKPETHBI).
DyKIUAOC MOCTPOUT HOMUHANUIO (Tabnmily) anst MHOKecTBa C W, BBIMONHSS AJTOPUTM CEUCHHS,
MIOMECTUT B CIIMCOK 3JIEMEHTOB 3TOTO MHOKECTBA BCE TE€ 3JIEMEHTHI, KOTOpbIe UMEIOTCA U B A, 1 B B.
Byner co3nano koHkpeTHOE MHOKecTBO C.

.923. Ho TbI MOXelllb BBECTH B DYKIUAOC U OIEpPaTOp, CMBICI KOTOPOTO HA YEIOBEUYECKOM SI3BIKE
Oyner takum: «Co3nmaii MHOXecTBOo C 1o AnroputMmy cedeHus» (wmm, 6omee abctpakTHO: «C — 3TO
nepecedenne A u B, rae A u B BooOmie kakne-To MHOXKECTBa»). DYKIUAOC U TETEPh CO3/IaCT TAOIHUITy
it C, HO eTUHCTBEHHAsT ONpEACTCHHAs W M3BECTHas OYKIMIOCY Bellb 3/eCh — 3TO YKa3aHUE Ha
ANropuT™M cedeHus. DYKIHIOC 3allOMHUT B HOMHHAIUU C CCBUIKY HAa JaHHBIA aJIrOpPUTM U ATUM
orparnuuTcs. byaer co3nano abcrpaktHoe MHOXecTBO C.

.924. Ho Tl MOXeEIIb BBECTH B JYKIHUAOC W OMIEPaTOpP, CMBICI KOTOPOrO COBCEM IIPOCT:
«CymecTByeT Kakoe-To MHOXKeCTBO C». Jlaxke B 3TOM citydae DYKIUA0C nmocTpout Tadmuimy st C, HO
Teneph 3Ta Tabyina ocTaHeTCsl BooOIIe cama 1o cede, He NPUBS3aHHON HU K YeMy paHee M3BECTHOMY.
Byner co3nano HeonpeneneHHOE MHOXKECTBO.

.925. Ecnm THI mOXKeNaemb Temeph paccyxkiaTh o MHOkecTBe C (Ha OCHOBE TOJNBKO TOU
MH(pOpMaIIK, KOTOPOH pacrosaraerT JyKIUA0C), TO B IIEPBOM CIIydae Thl CMOXKELIb J1aXe NEePEUUCIUTh
BCE 3JIeMEHThl MHOecTBa C, BO BTOPOM Cilydae TBOM paccykaeHus o MHOkecTBe C OyayT Ha camoM
Jielie paccyKACHUSIME 00 alNropuTMe CEUeHHs KaK O SIMHCTBEHHOH 3J/IeCh OMNpeJelIeHHON BelH, a B
TPETHEM CITydae HUKAKUX TOJKOBBIX PACCYKICHUH Yy T€0sI BOOOILE HE MOIyYUTCS.

.926. CoriacHO MOeH KOHIIETIIIUY aHAIOTUYHO OOCTOAT Aelia U C MHOXKEeCTBaMH y dejoBeka. 1 oH
00 MOXKET MEepPEeUYHCINTh BCE JIEMEHTHl MHOXECTBA, JIMOO Ha caMOM JieJie M3ydaeT allrOpuTM (110
BUJIOM aOCTPaKTHOrO MHOXKECTBA) HMJIM JK€ BOOOIE HHYEr0 HE MOXKET CJENaTh C HEOMpeAeTICHHBIM
MHOXECTBOM.

.927. MHe He KaKeTcs, YTOOBI 371eCh OBIJIO KaKOe-TO POTHBOPEUHE.

2. O nHeonpeoenenHbiX MHOMCECM8aAX
1980.10.28

.928. TEMJIEMAH: I He MOTY COIIACHTBCS C TBOUM oObsicHeHHeM. B {.508} Thl onuchIBaemb
mporecc oOpa3oBaHusi MHOXeCTBa: «BBIOOpKa — M3 BCeX CYIIECTBYIOIIMX paHee OOBEKTOB aKTOM
BBIOOPKH BBIOMPAIOTCS HEKOTOpbIE W B JajbHEHIIEM pacCMaTPUBAIOTCSA KaK HOBBIM €IMHBIH OOBEKT:
MHO>KECTBO BBEIOPaHHBIX OOBEKTOBY.

.929. OOBEKTHI, CYNIECTBYIONINE W3HAYAIBHO JIJIi HEKOTOPOW TEOPHUU THI HA3BIBACIlllb TOYKAMH.
Crie1oBaTeNIbHO, HEOIPEICIICHHOE MHOXECTBO MOXKET OBITh TOJBKO TOYKOM, MHAYe JO0JDKHA OBITh
W3BECTHA IOCIIEIOBATEILHOCTh BHIOOPOK, MPHUBOAAIIAS K 00pPa30BaHUIO JIAHHOTO «HEOIPEICIIEHHOTO)
MHOKECTBA, ¥ 3TO MHOXECTBO CTAHOBUTCS «ONPE/ICIICHHBIMY.

.930. Ecim ke HeolpeneneHHOe MHOKECTBO — TOUKA JAHHOW TEOPHH, TO TO-MOEMY HET CMBICIIA
BBOJIUTh TEPMHUH «HEOMPECICHHOE MHOXECTBO», TaK KaK TOYKH JUIS JAHHOW TEOPHU CUUTAIOTCS
CYIIECTBYIOLUMHU AITPHOPH.

.931. JInuHO MHE KaXXETCsl, YTO TBOE€ TOHMMAaHUE, TBOS KOHIICTIUS Oblia ObI TIOCIEIOBATEIbHEH,
eciu Obl B KaUeCTBE TOUEK JUIS JIFOOOHW TEOPUU paCCMATPHBAIHUCH OBI JIMOO peannu HEKOTOPOH TEOPHH,
00 MaTepUaATbHBIC OOBEKTHI, B CYIIECTBOBAHUH KOTOPHIX HUKTO HE COMHEBaeTCsA. BO3MOXKHO, YTO Tak
OHO U €CTh, IIPOCTO s TUOO YETO-TO HE MOHSI, TUOO HEBHUMATEIBHO YNTAI.


R-NATUR2.DOC#p1654

VEcordia, m3Biaeuenne R-NATUR1 96 B. Orie. «O npupone uncesn». Teopuka

.932. Bo BcsikoM citydae BBEICHUE «HEONPEACICHHBIX MHOYKECTB» MHE Ka)XEeTCsl HEONPaBIaHHBIM
B CBETE TBOEH COOCTBEHHOH TCOPHKH.

.933. A1: MHe neiCTBUTENBHO NMPUATHO OTBEYATh HA TAKHE BOIIPOCHL.

.934. Chauanma paccMOTpUM BO3pakeHHWEe HacueT BBIOOpkH (myHKT {.928}). OHO, ecnu s
NPaBUIBHO IMOHSJI, 3aKJII0YAETCSI B TOM, YTO, COIJIACHO HAIlMCAHHOMY B NPHBEIECHHOW LIUTATE, BCSIKOE
MHOXECTBO JIOJDKHO OBbITH 00pa3oBaHO TAaKUM IYTEM, YTO «HM3 BCEX CYILIECTBYIOIIUX paHee 0OBEKTOB
BBIOMPAIOTCST HEKOTOPHIE U B JalbHEHIIIEM paccMaTpUBalOTCSl KAK HOBBIM €TMHBIM 00BEKT», a B CiIydae
abCTpaKTHBIX U, TeM 0oJiee, HeONpeIeIEHHBIX, MHOKECTB MBI 3TOTO HEe HAOII0AaeM.

.935. BepHeMcs k mpuMepaM co3aanms MHOKecTBa C Kak KOHKPETHOT0, aOCTPaKTHOTO W Heompe-
JEJICHHOTO MHOXXECTB B IPEABINYILIEM OTBeTe. Bpsia mu MOryT ObITH COMHEHHS B TOM, YTO B IIEPBOM
cllyyae JEMCTBUTENBHO JYKIMAOC «HM3 BCEX CYIIECTBYIOIIMX paHee» (y Hero) OOBEKTOB BHIOpai
HEKOTOpbIe (Te, YTO OOIIHe )11 MHOKECTB A M B) W «B manmpHEHIIEM pacCMaTpHBAacT WX KaK HOBBIM
eauHblll 00beKT» — MHOXKeCTBO C. B o0mem: B ciiyuyae KOHKPETHBIX MHOXECTB COMHEHHH, HABEPHOE,
HeT.

.936. Jlns mocTpoeHus B DYKIHI0CE KOHKPETHOTO, aOCTPaKTHOTO U HEOIPEASTICHHOTO MHOXKECT-
Ba Mbl BBOAMJIM B HEro HEKOTOPHIE ONEPATOPBl, TO €CTh: KakKyio-To HH(popmamuio. Yto 310 32
uHpopManus?

.937. B rnaBax {.458} u {.533} s roBopuI, 4TO pacCMaTPUBAIO TEOPHUIO MO CXEME KIIOCTPOCHUE —
U3JI0KEeHHEe — H3ydeHue». B ciyuae mMoero amanora ¢ DyKJINAOCOM MOXKHO CUHTaTh, YTO S — aBTOP
KaKOW-TO TEOPHH — W3JAraro ee DYKIUAOCY. MOXKHO CUMTaTh, YTO MEPBBIA OmMeparop (o KOTOPOMY
Oykiaunoc ctpout C Kak KOHKPETHOE MHOXKECTBO) HECET JJIsi HEro CJCHyrlnyr uHpopMmaimio (00
OUYEpEeHOM KyCOUKE MOEH TEOpHH):

a) sI caenan BEIOOPKY, TTOCTPOMII MHOXKECTBO M Ha3Bau ero C;
0) KaKk BBIOMpAIL: TIO aJITOPUTMY CEUCHHUS,;
B) M3 4ero BHIOMpaII: U3 MHOKECTB A 1 B.

.938. Ecnu ¢ 3T0i K€ TOUKHU 3pEHUs MOJAOUTH KO BTOPOMY CIIy4ard, TO MOKHO CUUTATh, YTO OH
OTJIIMYAETCS OT MEPBOTO TOJILKO TEM, UTO 51 HE COOOIIMII DYKIHUOCY MyHKT (B) — HE COOOIMII U3 YeTo S
BBIOMpal. A B TPEThEM CIydae MOXKHO CUMTATh, YTO S COOOLIMII DYKIUIOCY TOIBKO MH(OPMAIUIO TIO
MIEPBOMY ITYHKTY (a).

.939. C Takoil TOYKHM 3peHHs (KOTOpasi OroBapuBaeTcs HEOAHOKpaTHO) MHoxectBa C B
DyKIMaoce BO BCEX TPEX CIyYasx OTIMYAIOTCS HE MPUHIUIHAIBHO, a TOJIBKO TeM, HACKOJILKO TTOJHO S,
aBTOP TEOPHH, €ro onucai. To ecTb: 3TH BOIPOCHI SBISIOTCS MPOOIeMaMu U3JIOKEHNUS, a HE MOCTPOSHHUS
teopun. IIpenmnonaraercs, 4To s-TO KaK aBTOpP TEOPUH 3HAIO, YTO ITO TaKOE 3a MHOKeCTBO C, axke eciu
OHO HeoIlpeelIeHHOe Il DYKIUI0CA.

.940. KoneyHo, MOkeT OBITH HA CaMOM JIeJIe sI ¥ caM He 3Hal0, YTO ATO 3a MHOXECTBO, KOTOPOE
¢burypupyer B MOei TEOpHH, HO 3TO YK€ BOIIPOC €€ IOCTPOSHUS U BBIXOJUT 32 HPEAEbl TEMbI TEOPUKH,
TaK Kak ee TeMa — H3JI0KeHre Teopuid. (S cuuraro, 4To TeOpru, B KOTOPHIX CaM aBTOP HE 3HAET, YTO 3a
00BEKTHI B HUX (PUTYPHPYIOT, CO3/1aTh BOZMOYKHO, HO YTO 3TOTO KaK pa3 HaJo0 U30eratsh).

.941. Urak, s HEe BMXKY HHYETO CTPAILIHOTO B TOM, YTOOBI CUMTATh Jake 0Opa3oBaHME HEOIpe-
JIEJIEHHOTO MHOKECTBa PE3YJIbTATOM KaKOH-TO HEONpENETIeHHOW M TOYHO HE OTOBOPEHHOI BHIOOPKH.
Bens B KoHIle KOHIIOB BbIOOpKa, Te Bce (pakTopsl (OTKyna BHIOMpaTh, Kak BBIOMPATh) MOJTHOCTHIO
OTOBOPEHBI U COOTBETCTBYIOIIEE TAKOW BBEIOOPKE KOHKPETHOE MHOXKECTBO — ATO OTHPABHAS TOYKA MOEH
KOHIICTILIMH, a HE €MHCTBEHHOE, YTO B HEW JOIyCKaeTCsl.

.942. Tenepp mepeiiieM KO BTOPOMY BO3PaXKEHHUIO (O TOM, YTO «HEOIpPENEIeHHOE MHOMXKECTBO
MOET OBITh TOJBKO TOYKOH, WHA4YE JIOJDKHA OBITh M3BECTHA TOCIE0BATEILHOCTh BHIOOPOK, MPHBOJIS-
11as K 00pa30BaHUIO TaHHOT'O MHOKECTBAY).

943, JlelicTBUTENLHO, B UICATHBHOM CIIy4ae JIOJKHO OBITh MMEHHO TaK (WJIM YTO-TO OJIM3KOE K
stomy). Ho B TOM-TO W [1€710, 9TO 3TOT WA€aIbHBIN BapHaHT HEOCYIIECTBUM, IO KpailHeW Mepe BO
MHOTHX ciy4asx. B ToM-To u mpobiema, 4yTo S — aBTOp TEOpPUU — HE BCErla MOTY TOYHO OIMCATh
ITOPUTM CBOMX BBIOOpOK. Eciu momoiiTu k 3TOMy ey HacTOJIBKO CTPOro, YTO 3alpeliaTh aBTOpY B
9TOM cllydae BOOOIIE U3Jarath TEOPHUIO, TO MAJIO TEOPUH OCTAHETCS B MUpE.

.944. TlosToMy 5 | TIpeaiaraio pa3pemaTh aBTopaM TOBOPHUTH O BEIOOPKAX, allTOPUTMBI KOTOPBIX
He omucaHel. Ho mpu 3TOM cuuTaTrh, 4TO BBIOOPKA-TO BCE PaBHO COCTOSIIACH, aIrOPUTM BCE PaBHO
paloTai, 4To 3TO BELIH CYIIECTBYIOLINE, XOTh U HE OIMCAHHbIE.

.945. Tenepb HacUeT TOTO, MOXKET JIM HEOIIPEACICHHOE MHOXKECTBO OBITH HE TOYKOM.

.946. omyctum, 4TO s cooOummn DYKIUAOCY, YTO B MOEH TEOPHU W3HAYANBHO CYILECTBYIOT
MHOXECTBO HATYPaJbHBIX YHCEJI W MHOXECTBO KapAWHAIBHBIX uuced. [locKonbKy s He cOOOLIMI
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DyKIMAOCY HU ANTOPUTMBI IOCTPOSHHS 3THX MHOXECTB, HH, TeM 0oJee, U3 Yero uxX CTPOUTh, TO OHH —
Heolpe/ieJieHHble MHOXKecTBa. HO OHM HE TOYKM B 3TOH MOEH TEOpWH, TOUYKAMH SBISFOTCS CaMu
HaTypaJbHBIE M KapAWHAJIbHBIE 4Yucia. Hammm HeompeneneHHbIE MHOXKECTBA — 3TO YK€ MHOXKECTBA
nepBoro ypoBHs. B mpuHmune s Mor 0bl 0OBSIBUTH CBOM HEOMpEACICHHbIE MHOKECTBA MHOXKECTBAMU
emie Ooiee BHICOKOTO YpPOBHS (UTOOBI JaTh ceOe BO3MOXKHOCTH IOTOM HAadaTh paccMaTpUBATh CaMu
9HciIa Kak MHOYKECTBA).

.947. Ho, X0Ts 3TH JBa HEONpeIeNeHHBIX MHOKECTBA U HE TOYKH, CYHIECTBYIOT OHU BCE PaBHO
«Ha BXOJIe» TEOPUH. MOXKET JIM TOSBUTHCS HEOOXOAMMOCTh OCTABIISITh HEOTPEIeICHHbIE MHOXECTBA U
«Ha BBIXO0JIe» TeOpun?

.948. JlomycTrMm, 9TO 51 pEUIiI JOMMUCATh K CBOEH MEPBOi TeOopHuH (IIPOCTPAHCTBOM KOTOPOU OBLIH
HaTypalbHbIC U KapJUHAIbHBIC YKCTa) APYTYI0 TEOPHIO, TAKYI0, YTOOBI €€ «BBIXOJaMM» OBIITH «BXOMBD»
nepBoil Teopun (TO €CTh, YIIIyOUTh CBOIO TEPBYIO TEOPHIO, MOIBECTH MOja Hee QyHAaameHt). M BoT,
JOITYCTHM, YTO B ATOW BTOPOI TEOPHH MHE yIAIOCh MPEBPATUTh MHOXECTBO HATYPAIBbHBIX YHCEN W3
HEOMNPECTICHHOTO MHOXKECTBA B MHOXECTBO aOCTpaKkTHOE, TO €CThb — OINpPENENUTh €€ KaKUM-TO
AJITOPUTMOM. IIOHyCTI/IM, 4TO KapJAWHAJIBHBIC YKUCJIa MHEC HC YIaJIOCh aHAJIOTUYHO OIIPEACIINTh KAKUM-TO
aNTOPUTMOM, U OHH TaK M OCTAIIMCh Ha BHIXOJIE HOBOM, BTOPOW TEOPHUHU HEOIPEIEICHHBIM MHO)KECTBOM.
KoneyHo, MOKHO CUMTaTh, YTO BTOpasi TEOpHUsI BOOOIE HE 3aTparuBana KapJUHAIBHBIX YUCEN, HO 3TO
YK€ HECYLIECTBEHHBII BOIIPOC.

.949. Utak: HeonpeneaeHHbIE MHOXKECTBA — 3TO HE TOJIBKO TOYKH.

.950. W, nmakoHel, HacYET TOIr0, YTO MOS «KOHIENIMA ObUIa OBl IOCIEN0BATEIbLHEE, €CJIH OBl B
KadecTBE TOYEK Ui JIIOOOH TEOpPHHM paccMaTpUBAIMCH Obl MO0 peannud HEKOTOPOW TEOpUH, JIMOO
MaTepuanbHble 00BEKTB». 10, O 4eM ThI 3/1eCh TOBOPHIIH H €CTh TO, K YeMY S CTPEMIIIOCH: YTOOBI
HENpephIBHAS IIeTh, HWCKIIIOYAMONIAs, HE JOIyCKAIoIIas HEONpeneJIeHHbIe MHOXXECTBa, Bella OT
MaTepHaJbHBIX 00BEKTOB uepe3 pealnu Bc€ Oosee u Oosee aOCTPaKTHBIX TEOPHH KO BCEM OOBEKTaM,
KOTOPBIMU MBI OnIEpUpyeM. Thl COBEPLIEHHO IPaB.

.951. Ho s He MOry BbLIATh JKEJaeMoe 3a JEeUCTBUTEIbHOE. Sl HE MOTY YTBEP>KIaTh, YTO BO BCEX
CYIIECTBYIONINX HBIHE TEOPUSX 3TO COOIIOAETCS, MyCTh Jake B 3aMacKUpoBaHHOM BuJie. Haobopor, s
CUHTAI0, YTO B HUX (QUTYpUPYET MHOTO HEOIIPEJIeICHHBIX MHOXeECTB. M s Toro, 4ToOBI TOBOPUTH 00
3THX TEOPHSIX, MHE W HYXHO IOHATHE HEOIpEJIeIICeHHOr0 MHOXKecTBa. KoHewyHo, B xopoieil Teopun
(nm nienw Teopuii, CUCTEME TEOPHil) HE TOMKHO OBITh HEOTPEAeIEHHBIX MHOXKECTB.

3. Homunanuu oyke

1980.10.27
(pambime Ha | 1eHB)

952, TEUJIEMAH: Paccmotpum TiepBsiii a63an riaassi TEOPMKA,20 {.603}, rae BBOmsTCS
HOHSTHUS 3HaKa U OyKBBI. 371eCh TOXKE UCIIOIB3YETCS TBOSI KOHIICTIIIMS MHOYKECTBa?

.953. fI: Pazymeercs. Mory oOBSICHUTB, Kak OHa paboTaeT B JaHHOM cliydae. B3rnsHu Ha cxemy
{.955}! CneBa oT BepTHKaIbHOM 4epThl Y HAC OyAyT OOBEKTHI BHEIIHETO peaibHOro MHUpa, ClpaBa —
00BEKTHI BHYTPH CyOBEKTA.

.954. B HameM «Mupe» CYIIECTBYIOT TpuU oObekTa (TsitHa Ha Oymare). CHauama cyOBeKT
(3pUTENBHBIM anmapaToM, «CEHCOPHBIMH» U «IIEPUEITHBHBIMWY BHIOOPKAMH) CTPOUT TPH HOMUHAIINH,
KaX/1asi U3 KOTOPBIX COOTBETCTBYET OJHOMY M3 OOBEKTOB «pEallbHOIO MUPa». DTO HOMUHAIIMHU 3HAKOB,
OTJICNTBHBIX AJIEMEHTOB OYKBBI. [I0TOM CyOBEKT IO KaKOMY-TO anropuTMy A (Haiu4due KOTOPOrO MHE
Ka)XEeTCsl OYEBUIHBIM U3 OJJHOTO TOTO, YTO CYOBEKT CMOT OOHAPYKUTh CXOACTBO MEX/Y TIEPBBIMU JIBYMSI
MSTHAMHU U OTIIMYUE OT TPETHET0) CTPOUT €Ille IBE HOMHUHAINN: HOMUHAJIMH ABYX OYKB, IBYX MHOKECTB
3HAKOB. DTH I9Th HOMHUHAIUH U OJMH AJITOPUTM M €CTh T€ INIaBHBIE 00BEKTHI, KOTOPBIE, COITIACHO MOEH
KOHIICTIIIMH, 33]ICHCTBOBAaHbI BHYTPU CyObeKTa B 3TOM mporiecce. Keratu, 06 3tom roopurcest B {.1900}.

.955.


R-NATUR3.DOC#p1900

VEcordia, m3Biaeuenne R-NATUR1 08 B. Orie. «O npupone uncesn». Teopuka

Mup CyOobexT
Homumammm snakon Homunasmin
(2MEMEHTOR) MHOXCECTB 3HAKOB
a REESTEC R | /SO |- (HoMuHaIHN GYKB)
~
\ \
byvksa "a”
/
> -
-2 AN VR = | CS . 3nak "a”

€ ———— 3unak "¢"| — — — — | BykBa "¢”

A AJFOPUTM [1OCTPOCHHST
MHOXECTB

4. Pa3zzoeop c Pozoevim u Kanmoicunvim

1980.07.02
(pambie Ha 3 Mecsma, 25 qHEH)

.956. POI'OB: Tbl roBopuilib, 4TO MHOXECTBO 3aJacillb KAKUM-TO aJIFOPUTMOM. B Tpamuiu-
OHHOM TEOPUM MHOKECTB TOBOPUTCS, YTO MHOXKECTBO 3aJlaHO KaKUM-TO CBOMCTBOM, Ipu3HakoM. He
SIBIISIETCS JTK TBOE YTBEPIKJICHHUE ITPOCTO UTPOM B CIIOBA, HE TOBOPHUTE JIM BBI OJTHO U TO XKe?

.957. 51: la, MBI fiesiaeM OJTHO M TO e, KOTJIa «3aaeM» MHOXKeCTBa. U 51, 1 «OHW» Ha caMOM JIeJie
3aJ1aeM MHOXKECTBO aJITOPUTMOM. TOJBKO sl TOBOPIO 00 3TOM OTKPBITO, @ OHH «CKPBITO». Moif moaxoa B
TOM ¥ 3aKJIFOYaeTCsl, YTOOBI JIydIlle MPHUCIIOCOOWTH SI3BIK, TEPMUHOJOTHIO K CYIIHOCTH TOTO, YTO
MTPOUCXO/IHT.

.958. POI'OB: Tl npuHsI TaKyr0 KOHIENINIO MHOXKECTBA, COTIIACHO KOTOPOH ThI caM CO3/1aelllb
MHOKECTBA BO BHEIIHEM MHUpe. ITO CyObeKTUBHBIN Hieanu3M. [lo kpaiiHeld mepe TeOs B 3TOM MOTYT
OOBUHUTE.

.959. A: S npuHSI 3Ty KOHIEHIMIO MOCe Moiarux konebanuit {.490}, npusHaB (MU Jaxe HE
MPU3HAB) €€ HEMHOXKO JydIlle, YeM JIBe APYTrux. Eciu Thl BBUIOXKHINE MHE YETBEPTYIO KOHIICIIIUIO,
€CJIH 5 TPOBEPIO €€ IO BCeM MTyHKTaM TakK, KakK IIPOBEPSUI 3TH TPH, U HAITy, YTO OHA Jy4IIe, TO 5 TIOXKMY
Tebe pyKy U cKaxy «crnacu6o!». Ho cHavana Haliu ee, 3Ty KOHIEHIIHIO.

.960. Uto kacaeTcs cyOBEKTHBHOTO HI€AIN3Ma, TO, COTIIACHO 3TON KOHIICIIINH, I CO3/Iaf0 TOIBKO
MHOJKECTBA, a HE TOYKH. TOUKH (TO €CTh MaTepys B KOHEYHOM CUETE) CYIIECTBYIOT JI0 MEHsI M O€3 MeHS.
Sl TONMBEKO ATO MPOCTPAHCTBO TOUYEK pa30MBAI0 HA YaCTH, HA MHOXKECTBA. A KaK JICNIUTh, KAKHE TPAHULIBI
MHOYXECTB YMCTBEHHO IPOBOJNThH, KaKWe «KYCKH MHpPa» pacCMaTpUBaTh — 3TO JNCUCTBUTEIHLHO MOE
Jienno. 31ech BCE 3aBUCHUT TOJBKO OT MeHsA. M To, Kak s MCXOIHOE MPOCTPAHCTBO Pa3Aeiuii, BOOOIIE
BUJHO TOJBKO MHE, JAPYTUM OTH MHOXECTBA HEAOCTYITHBI (HEMOCPEACTBEHHO). DOTO M €CTh TO
MTOCTPOEHUE MHOXKECTB, 0 KOTOPOM 5T TOBOPIO.

.961. POI'OB: Jlyuiie u30paTh KOHIICIMIINIO, COTJIACHO KOTOPOM MHOXKECTBO «JIEC)» CYIIECTBYET
TOJIBKO B MOEHU T'OJIOBE, a BO BHELIHEM MUPE UMEIOTCS TOJIBKO TOUKHU-IEPEBBSI.

.962. 51: Torna s Oyay BBIHYK/IEH Ha COTHSIX CTPAHHMIL CJICIUTh, YTOOBI HUTJC HE OTOBOPHJICS U HE
cKa3aj, BOMPEKH MPUHATOW KOHIIETITMH, YTO Ha 3eMJIE CYIIECTBYET HApPOX «PYCCKHE» (OIpeaeseHHOe
MHOKECTBO JIIOZICH), a BBIHYXKIEH OyAy TOBOPHUTH, YTO MHOXKECTBO «PYCCKHE» CYIIECTBYET TOJBKO B
MOEH TOJIOBE, HO JIOAU — BJEMEHTHI 3TOT0 MHOXKECTBA — CYIIECTBYIOT B peajbHOM Mupe. MHe 3To
KaKeTCS HeYTOOHBIM.

.963. POI'OB: Eciu HauaTh 1ymMaTh, CBUXHYTHCS MOXKHO.

* % %

.964. KAJITBII'MH: Mo>xHO 11 IIPH MTOMOIIY DYKJIKI0JIa OMMCATh CaM DYKIUI0J1?
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965. SI: Vke omuH W3 MEPBBIX PabOYMX ammaparoB JyKIWAoNa OyaeT HCIOJNb30BaH MPH
OIMCaHMU CaMOT0 3TOTO s3bIKa. 06 3TOM roBopures B {.1325}.

.966. KAJITBIT'MH: MoxHo 11 Ha DYKITUI0JE ONKUCATh, HAIPUMEP, TEOPUIO OTHOCHTEITBHOCTH?

.967. sI: Bompoc He ToyeH. BmMecTo Hero s chopMyIMpyro TpPH BOMPOCa U OTBEUY Ha HUX:

.968. a) MOXHO JIM ONHCaTh TECOPUIO OTHOCHTEIHHOCTH TPH IMOMOINW CYIICCTBYIOIIUX B
HacTosIIee Bpems ammaparoB JDykinugona? (OTBET: HET, HEb35);
.969. 0) co3mam Ju s KOrAa-HUOYIb Takue ammnapaTsl DYKIHI0Ja, IPU KOTOPBIX 3TO MOXKHO

Oyzmer caenats? (OTBET: HE 3HAIO, TaK KaK HE HM3BECTHO, CKOJBKO OYyJET JaHO MHE AHEH >KU3HU U
paboTHI);

.970. B) MOXXHO JIH PacCIIMPUTh DYKIWION A0 TaKOH CTETNEeHH, YTOOBI Ha HEM MOXHO OBILIO
omnucarth Teopuio oTHocutenbHocTU? (OTBET: 1a, MOYKHO).

.971. YenoBeueckue SA3bIKM — 3TO TAKUE K€ AJITOPUTMUYECKUE SI3BIKH, KaK M DYKIHI0J, TOJIBKO
CO3/1aBAINCh OHU CTUXUMHO U HEOCO3HAHHO, IOTOMY OHHU HEJIOTMYHbI, CyMOYPHBI X Majl0 KTO IOHUMAEeT
JI0 KOHIIa MPUHIIMITBL, JISKAIIUE B MX OCHOBE. B 3HaUMTENLHON CTENEHN aHAJIOTHYHO Jiesia 0OCTOAT U C
SI3IKOM CHMBOJIMKH MaTteMaTuku. Ho JaXe€ Ha TaKux (HHOXI/IX) A3BIKaAX TCOPHUSA OTHOCHUTCIbHOCTU
OTHCaHa, TaK MOYEMY )K€ €€ Helb3s OyaeT XOTs Obl Ha TakoM e (HEBBICOKOM) YPOBHE OIMCATH Ha
0oJiee TOYHOM, JIOTHYHOM M CTPOHHOM SI3bIKE?

.972. Ilpu co3nanuu DYyKIUOIA S UAY OT CAMOI'0 MPOCTOro K 0O0JIee CIIOKHOMY, HO MPH I3TOM
CTaparoCh YETKO OCO3HATh U OTOBOPUTH KaXKAbIA CBOM ILIAr.

5. Boicokuil azeik

1981.01.31
(depe3 6 mMecses, 29 nHei)

.973. APTYP: Troii Dykimumon noxox Ha AcceMorep.

.974. 5I: 3aTo THI MOXOK HA TOTO WHOCTPAHIIA, KOTOPBIH, yBHUIEB optpet llymkuHa, cka3an, 4To
PYCCKHE MOATHI IIOX0KHU Ha 3()UOTIIEB.

.975. Thl mOKa YTO BHJIEN TOJBKO OJUH €IMHCTBCHHBIM paboumnii ammapar Dykimjoia. Camblii
TIEPBBIH, CaMblii HaYalbHBIA. AcceMmOepsl Ha OBM — 3T0 caMbie TPOCTHIE A3BIKH, OHO3HAYHO COOTBET-
CTBYIOIIIME MAIIMHHBIM KOMaHJaM. A K BBHIITOJIHEHWIO 3THX KOMaHJ BCE paBHO CBOAMTCA paboTa BCex
MporpammM, Jake HAlKMCAaHHBIX Ha SI3BIKE CaMOI'0 CBEPXBBICOKOro ypoBHs. Jlamexo OBl ymuia Hayka
KOMITBIOTEPOB, €CJIM B CBOE BpeMs OHa Hadana Obl HE ¢ M300pEeTeHWs MAaIlMHHBIX KOMaHI, a C
BBIIyMBIBaHUS BRICOKHX 3bIKOB! U 51 Hauan ¢ Havama — ¢ komaH[, ¢ Accembnepa. [lonnmaenip: Havdan,
HO HE KOHYMII.

.976. Jla, OTIpaBHBIIMCH OT aKCHOM OBKIWAA, S OUYTWICS B 3HAKOMBIX MECTax — B Kparo
anroput™MoB. HyXHO OBIIIO pacCMOTPETh M OMHCAThH CIIOCOOBI, TP TIOMOIIN KOTOPBIX MOXKHO W3 OJTHUX
MHOJKECTB TIOCTPOUTH JPYrHe (IeAyKTUBHBIE aJNTOPUTMBI), a CHayaia MPUHATH COTJAIICHUS s
TOYHOT'O OIHUCAHMS TAKUX aJITOPUTMOB, TO €CTh — IPUAYMATh SI3bIK.

.977. B BBIYHCIUTETHLHOM MHUPE CYIIECTBYIOT COTHH QITOPUTMHUYECKUX SI3BIKOB M «BBICOKHX» U
«HHU3KUX» YPOBHEH, M B 3TOM Jiejie BpsAJ JIM MOXXKHO 00oiTHCH Oe3 rurarmara. HecmoTpss Ha MHOTrO-
YUCIIEHHBIE HANaJKhd CO CTOPOHBI TEOPETHKOB IPOrPaMMHPOBAHUS, B Kpyrax IpOrpaMMHUCTOB
MPOAOJIKAaeT OBITOBaTh MHEHHE, 4YTO JIIOAW, NMUIIymue Ha AccemOnepe, MMeEIOT 00jee BBICOKYIO
KBTM(DUKAIIUIO, Ye€M MPOTPaMMUPYIOIINE Ha S3BIKAX «BBICOKOTOY» YPOBHS. S MPHIEPKUBAIOCh HE TOTO
MHEHHS, 9TO acceMOJIepHCThl UMEIOT 0oJiee BBICOKYIO KBaTH(HKAIMIO TOTOMY, YTO OHM TNHIIYT Ha
AccemMOiiepe, a TOr0 MHEHHSI, YTO UX MPUCTPACTHE K AcceMOJIepy U MX BBICOKas KBATU(PHUKAIMS — 3TO
HE TPUYMHA U CJIEJICTBUE, a J[BA NapaJUIeIbHBIX MPOSBICHUS OAHON M TOU K€ MPUYUHBI — KEIaHUs H
CTpeMJIEHHs IPOHUKHYTH B INIyOb, K OCHOBaM IPOMUCXOASALIETO, MOHATH BCE A0 TMOCIEIHUX JAETallei.
[Ipu3HaBass BO MHOTHX CIydYasX MPEUMYIIECTBa S3BIKOB BBHICOKOTO YPOBHS, S caM WX HE JIO0II0 H
SIBIISIFOCH «SIPBIM» aCCEMOJIEPHCTOM.

.978. Ha s13b1Ke, TOCTpOSHHOM 110 THITY AcceMOiiepa (OIrcaHue anropuTMa COCTOUT U3 OOJIBIIOrO
YHUClIa OYCHb JJIEMEHTAPHBIX M OYEHb TOYHO OMHMCAHHBIX KOMaH), MOXHO OITHUCATh Ype3BBIYaifHOE
pa3HooOpasue aaropuTMoB (IpaBiaa, MOXKET OBITh TAKOE pa3HOOOpasue W HE HYXKHO BOBCE WMJIM JaXKe
BPEIHO?) M MOXHO OINHUCATh UX TOYHEE (PEeKe BO3HUKAKOT Pa3sHOTIACHS B WHTEPIIPETAIUU KOMAaHIIbI).
Habop Takmx KoMaH]T OTHOCUTEIHHO HEOOIBIIION, I OHM OTHOCUTEIHHO MPOCTHI, M3-32 YET0 SI3bIK MOXKET
OBITH ONMCAH OYEHb TOYHO, YTO MCKIIOYAEeT Pa3HOUYTEHHUS 1O BHUHE si3bIKa. HO, ¢ TOUKM 3peHHs OMHCaHus
JICAYKTUBHBIX aJITOPUTMOB, TAKOH SI3bIK MMEET JIBA TJIABHBIX HEJIOCTATKA!


R-NATUR2.DOC#p1325

VEcordia, m3Biaeuenne R-NATUR1 100 B. Orie. «O npupone uncesn». Teopuka

.979. a) S3BIK TIONYYaeTCs OPUEHTUPOBAHHBIM Ha ONPEACICHHYIO CHUCTEMY KOMaHH, a B
JCUCTBUTEIHHOCTH JaHHBIN aJrOPUTM MOKET y Pa3HbIX CYOBEKTOB PEalM30BATHCS Pa3HBIMU IMyTSIMH,
TaK 4TO HA CaMOM JieJie HaM B aJIrOPUTME Ba)XEH JIMIIb PE3yJbTaT, a HE MOCJIEI0BATEIBHOCTh CTOJb
TOYHO OMUCAHHBIX KOMaHT;

.980. 0) M3-3a DIIEMEHTAPHOCTH KOMAaH]| ONHCAHHUE alTOPUTMa TIOYYaeTCs TPOMO3JIKUM, YTO
CO371aeT TPYJHOCTH B MOHMMAaHMH €r0 W OPUEHTAllUH B HEM KaK I 4eJOBeKa, TaK M, TeM Oouee, Ul
OBM, ecnu mepen Hel MOCTaBUTH LiENb HE WUHTEPIPETUPOBATH (BBIMOJIHATH) aJrOPUTM, a aHAJHM3H-
pOBaTh U OLIEHUBATH €TO.

.981. 13 3TOT0 KaskeTcsi O4eBUIHON HEOOXOANMOCTD S3BIKA «BBICOKOTO YPOBHSD U JTaJKe HE SI3BIKA
tuna @oprpana nan Koboa, a s3p1ka eme 601ee «BBICOKOT0» U ONEPHPYIOIIETO KPYITHOMACIITAOHBIMHI
Oomokamu. CHauana s ¥ XOTeN MATH MO 3TOMy MyTU. Ho MpH MOMBITKaX cO3AaTh TaKOH SI3BIK sI CKOPO
OOHapyXWJI, YTO Y MEHS HeT TOYHBIX M YJOOHBIX CPEACTB ONHMCAHUS 3THX «KPYITHOMAacHITaOHBIX
0JIOKOB» M YTO OHM MOTYT OBITH 3HAUUTEIHHO TOYHEE, YEM Ha CIIOBAX, OMUCAHBI IIOCIIEI0BATEIbHOCTHIO
Wi HabopoM Ooliee dIIeMEHTapHBIX AeUCTBHA. TakuM 00pa3oM, MBITAasCh BCKapaOKaThCsl Ha «BBICOKHI
YPOBEHB» HOBOTO SI3bIKA, 51, KaK I10 JIbAYy, HEH3MEHHO COCKaIb3bIBall 00paTHO B AcceMOiep.

.982. Torma s pemnin co3aaTh B DYKIUAOJE TO KE MON0KEHUE, KOTOPOE CYLIECTBYET B IPOrpam-
MHUCTCKOM MHUpE yXe€ NECSITWICTHSIMUA — UMETh MapajieqbHo U AccemOnep, U OJOYHBIA S3bIK, U TIO
HEOOXOTUMOCTH BBIOMPATH TOT HIIH APYTOH.

.983. Tak momyduics ammapar «AIropuTM» — acceMOep DyKinuoa. JTO S3bIK TOYHOTO OIHCa-
HUS PA3JIMYHBIX OJOKOB alrOPUTMOB, IPUYEM HYXKHO IIOMHHTB, YTO, KaK IIPABUIIO, HAC HHTEPECYET caM
0JIOK B II€JIOM, YTO KOMaHIbI 3TOr0 acceMoOiiepa — JIUIIb CHOCO0 ONMMCaHUsS CBOMCTB 0JIOKAa, YTO 3TH
KOMaH/Ibl MOTYT HE IMETh TOYHBIX aHAJIOTOB B CYOBEKTE, peaH3yronieM OJIOK IPyTHM IIyTeM, U 9TO BCE
3TO HaJ0 MOHUMAaTh Tak: «Ecimm Bwl mpojnenaere To, YTO MPEaNHCHIBAIOT KOMAaHIBI accemOiiepa, TO
MOJYYUTE TOT K€ (aHATOTUYHBIN) PE3YIbTAT, KOTOPBIH MOXYYUII CYObEKT, MPOAEIIBIBAS CBOM KOMaHIbD.

.984. Tlpu momMoIy 3TOTO amnmnapara o4eHb yI00HO ONpPEAeNsITh, ONUCHIBATH TAKUE «OJIOKU», KaK
HOHSTHUS «B3aMMHO-OJTHO3HAYHOTO COOTBETCTBHS», OOBEAMHEHUs, IePEecedeHns] MHOXKECTB U T.J., TO
€CTb MOHATHS, KOTOPBIE OOBIYHO BOOOIIE HE OMPEICTSIIOTCS. S CUnUTar0, YTO OJHUM STHM YK€ CO3JIaHHe
anmapara «AJITOpPUTM» ONPaBAaHO.

.985. Ho, noBropsito emte pa3: accembiuep Dykiuaoina (annapaTr « AITOpUTM») — 3TO HE TOJBKO HE
€/IMHCTBEHHBIH, HO U JIaKe HE TJIaBHBIN U3 anmnaparoB Jykinuaoia. C Hero BCE HaUMHAETCS, HO BIIEpEIN
y Hac eIlle MHOTO arnmapaToB Bc€ 0ojiee u OoJiee «BBICOKHX» U BCE OoJiee U 0oiee OIM3KUX K 3HAKOMBIM
BeI[aM U3 MaTeMaTHKu. MOl 1oJaxo[, Kak s CYMTar0, TEM M XOPOIL, YTO S HAUYMHAIO C Hayaja, a He C
KOHIIAa TNOA0OHO MaTeMaTukaM. [IOHATHS MaTeMaTHKH HWMEHHO IOTOMY TaK pacIUIbIBYATBI, YTO
MaTeMaTHKH Hadald HE C TOrO KOHIIA: OHM CHayaja YHOTpPEeOJSIOT MOHATHE, & MOTOM HauyHMHAIOT
KOTIAThCS, YTO JKE OHO O3HAYAET.

.986. Takue Beln MaTeMaTHKK Kak, Hapumep, IN X, sin a 1 T.4. — 3TO HA CaMOM [IeJie ONUCAHUS
OIIpEe/ICIICHHBIX aJITOPUTMOB Ha SI3bIKE OYE€Hb BHICOKOTO YPOBHS. S TOXKeE CO BpeMEeHeM JI0iTy 710 OJIO0KOB
TAKOTO YPOBHsI, HO HauaTh s HAYHY MpPHU OTOM ¢ 12 BIIeMEHTapHBIX OIepaluii, 6e3 BCAKOro TpyAa
MozienpyeMbIx Ha OBM.

(ITpoxomkenne coboprrka «O mpupose uncen» B {R-NATUR2})
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Bexopaus (VEcordia) mpencraBisier co0oil 3JIeKTpOHHBIM JIUTEpaTypHbI JHEBHUK Bamauca Orie, B KOTOpOM OH
LUTHPOBAJI TAKKE MHOKECTBO TEKCTOB APYIUX aBTOpoB. Bexopaus ocHoBana 30 uromst 2006 ronga u nepBOHAYaIbHO COCTOSIIA
13 JIMHEHHO MPOHYMEPOBAHHBIX TOMOB, KaKIbIi 00beMoM mpubnuiutenbHo 250 crpanun B Gopmare A4, HO MO3XKe TIaBHOU
(hopMoi CyIecTBOBaHUS M3IaHUS CTAIN «U3BJIeUeHUs». «3Bnedenne Bexopaumy — 31o (aifin, B KOTOPOM IOBTOPSETCS TEKCT
OJHOTO WJIM HECKOJBKHX ydJacTKoB Bekopmaum Oe3 nuHeitHOW Hymepamun u 0e3 3apaHee 3amaHHOro oObema. l3BieueHne
0OBIYHO BOCIIPOM3BOJWT KaKyIO-HHOYIb KHUTY WM Opomrtopy Bammuca Oriie mmm gpyroro aBropa. B Hasanum daiina
n3BJIeUeHUsT nepBasi OykBa «L» o3HadaeT, YTO OCHOBHOM TEKCT KHHWIH JaH Ha JIATHINICKOM s3bIke, OykBa «E», 4To Ha
aHrmiickoM, OykBa «R», uTo Ha pycckoM, a OykBa «M», 4TO TeKCT cMelIaHHBIH. bykBa «S» o3Haudaer, 4To (aidn sBIsIeTCS
3arOTOBKOM, MOAJEXallel elle CyLIIeCTBEeHHOMY H3MEHEHHIo, a OykBa «X» obOo3HaudaeT (axcummisl. Paiiasl opuruHana
nHeBHHKa Bekopaus u ¢aiinel u3BieyeHUit n3 Hee Bbl MMeeTe mMpaBo KOMHMPOBATh, MEPEChUIATh 10 JJIEKTPOHHOW MOUTE,
nomemaTh Ha cepBepsl WWW, pacnieyarsiBaTh U IepefiaBaTh APYTHM JHIAaM OECIIaTHO B MH(GOPMATUBHBIX, ICTETHUECKUX
WM JTUCKYCCHOHHBIX IeJsiXx. Ho, OCHOBBIBAasSCh Ha JIATBUICKHE M MEXIyHapOIHBIC aBTOPCKHE IIpaBa, 3ampemieHo roboe
KOMMepUecKoe HCIOJIb30BaHNe HX 0e3 MMCHbMEHHOTO pa3penieHns aBTopa JJHeBHUKa, 1 3anpeniena irobas MOAN(UKAIHS STHX
¢aitoB. Ecin B OTHOIIIEHNHM TaHHOTO TEKCTa KPOME aBTOPCKHX IIPaB aBTOPA HACTOSIIEro JJHeBHHKA IEHCTBYIOT elle U ApyTrHe
ABTOPCKHE IIpaBa, TO BBl TOIDKHEI COOMONATh TakXkKe H UX.

B MomeHT BbITycka HacTosmero ToMa (0003HadeHHBIH CI0BOM «Bepcus:» Ha THTYIBHOM JIMCTE) TIaBHBIMHU HPECTa-
BuTenscTBamMu Bekopann B MHTepHeTe ObUtn caiiTel: st pycckux kaur — http://vecordija.blogspot.com/; st naTeimickux KHUT
— http://vekordija.blogspot.com/.
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