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AHHOTALIUA

B Hacrosimeir padore, B pamMKax cOBpeMeHHOW (OpPMaIbHON KJIACCMYECKOH JIOTUKH
HYJIEBOIO MOPSAKa, CcHOPMYJMPOBAH U 0KA3aH BTOPOil NPUHUMI JIOTHYECKOM
TPaHCUeHAeHINH.

B Hacrosimeil pabore Ha OCHOBE TEOPETUKO-MHOKECTBEHHOI'O TOIOJOTHYECKOT0 METOoa
BBIJIAIOIIErOCcss HeMelkoro maremaTtnka @enukca Xaycaopda HcCIenyrTCs TONOJOTHYECKUE
CBOWCTBa JIOTMYECKH WHBEPCHBIX MPOCTPAHCTB KIACCHUYECKON (POPMAaJIbHOM JIOTHKH HYJIEBOTO
nopsiaka. B paMkax kimaccndeckoi (hOpMasibHOM JIOTMUKM HYJEBOTO MOpsAaKa cHOpMYyIHpPOBAH H
NoKa3aH «BTOpoli NPUHUHUN JIOTMYECKOHl TpaHCUEeHJeHUUU» (HOPMaNTbHO-TIOTHUECKON |
teopetuko-MHOKecTBeHHOH — cucteMbl INCOL&TAMLA. IlokazaHo  cymiecTBOBaHUE
TPAHCIIEHJECHTHOW JIOTMKHU, JIOTUHYECKHM HWHBEPCHOM IO OTHOILICHHID K apHCTOTEIEBCKOM
TPaJUIIMOHHOM JIOTHKE.

B nensx panpHEWIero ajieKBaTHOTO ONHUCAHUSA JOTMYECKUX TOIMOJIOTHMYECKUX MPOCTPAHCTB B
OCHOBAHUSX KJIACCHYECKOW (hOpMaTbHOU JOTHKU M TEOPUU MHOXKECTB, MBI 00OpaTUMCS K METOY
BBIZIAIOIIErOCsS HeMeIKoro Maremarnka dennkca Xaycaopda, Mo3BOJISIONIETO PH COOIOICHUN
OTIpENCTICHHBIX yCJIOBHM TMpeoOpa3oBbIBATh T€ WM HMHBIE HCXOAHBIE MHOXECTBA B
TOIMOJOTHYECKHUE MPOCTPAHCTBA.

Meton mpeoOpa3oBaHUsS HCXOIHBIX MHOXKECTB B OOIIME TOMOJOTHYECKHE MPOCTPAHCTBA
OIMUIIIEM B COOTBETCTBUU C /1/.

OnpenesieHne onepanuy 3aMbIkanus mo Xaycaopdy

Foeopﬂm, ymo e MmHocecmee R ycmaHoeieéHa onepauus 3aMblKAHUA, eciu Ka.)fcdomy
nodmnoofcecmsy M C R nocmaeneno ¢ coomeemcmeue HeKomopoe MHOoIIcecmeo M C R.

M Ha3vléaemcs 3amvlKaHuem muodxycecmea M .

OnpenesieHne 00IIEro TOMOJOIHYECKOT0 MPOCTPAHCTBA 0 Xaycaopdy

Mnosxcecmeéo R, ¢ xomopom ycmanoeiena onepauus 3aMblKAHUA, HA3bIEACMCA O0OUUM
monoaozuveckum npocmpancmeom no Xaycoopyy (uau  no uHomy — 00wWUM
mononocuieckum xXaycoophosvim npocmpancmeom). Inemenmost 00uec0 mononoculecKo2o



npocmpancmea  HA3bleAIOMCA €20 moukKkamu. Iloomuosrcecmea npocmpancmea R

HA3bIBAIOMCA MOUECYHBIMU MHONCECmEamMu. Inemenmuvl 3amvlikanus M  Ha3viearomcs
moukamu npuKOCHO6€EHUsA MHOJcecmea M.

Ecnmu B OIHOM U TOM K€ MHOKCCTBC YCTAHOBJICHBI IBC PA3HBIX OIICpAallNM 3aMbIKaHHA, TO MbI
HMCCM Ba PA3HLIX TOMOJOTMYCCKUX MTPOCTPAHCTBA.

PaccmoTpuM  Temepbp  mpouecc  MOCTPOSHHSI  JIOTMYECKHX  OOMIMX  TOMOJIOTUYECKHX
xayciop(hoBBIX MPOCTPAHCTB B KIacCHUECKOl (popmanbHOil Joruke HyneBoro nopsaka. IlycTs B
o0mieM ciydae ompeaesieHbl JIOTUYECKUEe Omepalid Ha MHOXxecTBe Bcex n(n=1,...m,...,N) -
apHBIX JJOTMYECKUX OTHOIIEHUH, rae N - CKOJIb YTOAHO 0OJbII0e KOHEYHOE HATYypaIbHOE YUCIIO.
O603HaunM Yepes x;(m) (j=1,...J) - TOrHYECKUN KOPTESK 3HAYCHHUI JIOTHICCKOTO aprymMeHTa Ha
MHOXECTBE M - APHBIX JIOTUYECKUX OMNEpauil KJIACCMYECKOW (HhOpMaNbHOM JIOTHMKH HYJIEBOTO

nopsiaka. [[is MosiCHEHMs, B KayeCcTBE IPUMEPA, PACCMOTPUM CIEAYIOIIUN YacTHBIA Cilydan
JIOTUYECKOr0 KOpTEeXka :

x;(3)=(0,L1) ()

®opmymna (1) o3Hauaer, 4yTO B JIAaHHOM CJIydyae paccMaTpuBaeTcs (UKCUPOBAHHBIA BEKTOP
3HAYEHUH JIOTHYECKOT0 apryMeHTa Ha MHOKECTBE TEPHAPHBIX JIOTHYECKUX OTNepaluii.

OnpeneaeHyue IBHOM JOrnuecko hopmMyJibnl

Asnoit nozuueckoii gopmynoii na mnoxcecmee J - apHLIX J102UYECKUX ONEPAUUIL
Klaccuueckoil popmanvhoil 102uKu Hy1e6020 NOPAOKA HA3bIAEMCA hopmyna euda

G<xj> = g<x1,...,xj,...xj> 2)

6 00wem cuyuae @vIpaA’CAOWLAA T1OZUYECKYI0 (DYHKUUOHAIbHYIO C6:3b MeHCOY N02UYECKUMU

apzymenmamu <x ].> u gynkyuei G<x ].> Ha 0CHOB8Ee NPUHAMBIX 8 K1ACCUUECKOU (PopmManbHOll

JlocuKe npaeuii.

Onpenenenue HesiBHOM Jornyeckoi Gopmy bl

Hesngnvimu nocuueckumu opmynamu na muodxcecmee J - apHbIX J102UYECKUX Onepayuil
KaccuuecKkoil popmanvHoil 102uKu Hy1e6020 NOPAOKA HA3LIGAIOMCA (YOpMYIbL 6UA

g<x1,...,xj,...xj> =1 3)



g<x1,...,xj,...xj> =0 “)

N3 paccmotpenust hopmyn (2) — (4) MOXKHO CAENaTh BBIBOJ, YTO CYIIECTBYIOT OIPEICIICHHBIE
pasnuuMs MEXAY SIBHBIMU U HESIBHBIMM JIOTHUECKUMH (OpPMYyJIaMu. A UIMEHHO, IIPU ONPE/IETIeHUN
SBHOM JIOrn4eckoil (popMysibl ObLI MPUMEHEH JIOTUYECKUH ONEepaTop TOXkKAECTBA, TOTAA KaK MPHU
OTIpe/ICICHUN HESBHOW JIOTUYECKOH (HOpMyabl TPUMEHEH OIEepaTop paBeHCTBA 3HAYCHHIA
HUCTUHHOCTH, a 3TO O3HA4aeT, YTO B JJAHHOM CJy4yae paccMaTpuBaeMas HEsBHas JIOIMYECKas
GyHKIMS ~ ompeAensieT MHOXXECTBO KOMOMHAIMil  BEKTOPOB  JIOTMUECKUX  apryMEHTOB,
YIOBIICTBOPSIIOIIMX JaHHOMY paBEHCTBY. B wacTHbIX ciydasx ¢opmynsl (3) u (4) MoryT
IIPUHUMATD CICYIOIIMNA B

g<x1,...,xj,...xj>sl 5)

g<x1,...,xj,...xj> =0 (6)

Onpenesenue JOrndecku HHBepcHoi GopMyJILI

Jlna gpopmynst (2) nozuuecku uneepcHoil aeaaemcs gopmyna
=g (%) X500 X ) (7)

Jozuueckue hopmynvt (3) u (4) asenawmcea e3aumno nozuuecku uneepcuvimu. Jlozuueckue
dopmynvt (5) u (6) maxsce agnarwmcea 63auMHO 102U4eCKU UHBEPCHBIMU.

OnpenejieHne 001LEr0 TOMOJOTHYECKOr0 MHBEPCHOI0 JIOTHYECKOI0 MPOCTPAHCTBA H_€ro
JIEMECHTOB

Obuwee mononozuyeckoe uHeepcHoe no2uueckoe npocmpancmeo SL onpedensaemcsa Ha
OCHOGAHUU 88€0CHUA ONEPAUUU 3AMBIKAHUA HA MHOMCECHEe 8cex J10ZUYecKUx hopmyn ecex
n(n=1,...,m,.N) - apuulx Jjl0cu4ecKUX Onepauuil Kiaccu4eckou @QopmanvHol 102UKU
HY/1€6020 NOPAOKA. Ynomauymas onepavus 3aMblKaHUA ONpedeena ¢ NOMOWbI0 102U4eCKoll
onepayuu uHeepcuu cineoyouiem oopasom.

a. Kayxcoou nozuueckoit popmyne, na Kaxcoom mmuoixcecmee mn apPHBIX TOUYECKUX
onepayuil, Cmagumcs 60 63aUMHOO0OHO3HAYHOE COOMEENCMaEUe N02UYeCKU UHBEPCHAA
el hopmyna.



b. U3 nynkma (a) HenocpeoCmeeHHO Ccledyem, HmMO Kaxicoomy HOOMHOdycecmey L
Jaocuueckux gopmyn muoxcecmea SL ecex nocuveckux popmyn Knaccuueckou

opmanvroii nozuKU HYE6020 NOPAOKA cOOmMEemcmeyem e2o0 3ambikanue L .

c. SL -  Hazvieaemca xaycoopghoevim  o0wuM  MONONOZUYECKUM  UHBEPCHBIM
HPOCMPAHCMBEOM KIACCUYECKOU (POPMATIbHOU 10ZUKU HY1€6020 NOPAOKA.

d. Jlocuueckue opmynst npocmpancmea SL nazviearomca ezo0  0000uweHHbIMU
J102UYeCKUMU MOYKAMU UTIU RO UHOMY — €20 102UHeCKUMU IJIEMEHMAMU.

e. Kasxcooe noomnorxcecmeo L npocmpancmea SL nazvieaemcs moueuyHwviM 102UYECKUM
MHOIHCECMBOM.

MHuoscecmeo nozuueckux ¢0pMyJ1 L nazeigaemcsa nocuueckum 3amoikanuem L.

s

8. Oﬁoﬁmeﬂﬂble JqocudecKkue mouku (ll./lll umo mo Jce camoe — jocuueckue 9ﬂeM€Hmbl)

J102UYEeCK020 3amblKanua L Ha3vlearwmcsa jio2uuecKumu mouKamu CONPUKOCHOBEHUA
mMOoueyH020 102Uu1ecK020 MHoxcecmea L.

BBeneHoe Hamu ompeneneHWE € MOCTPOCHHE OOIIET0 TOMOJOTUYECKOTO JIOTHYECKOTO
mpocTpaHcTBa SL  TO3BOJNSET paccMaTpuBaTh JOCTATOYHO LIMPOKUN CHEKTP BOIPOCOB,
CBSI3aHHBIX C W3YYEHHEM JIOTHUYECKHUX M TOTOJOTHYECKHX CBOMCTB KJIACCHYECKOW (HOpMAaTbHOMA
JIOTUKH HYJIEBOT'O TOPSIAKA.

PaccMoTtpuM crienyromue onpeaeneHus.

OnpeaeseHue apucToOTEJIeBCKON Jornueckoi ¢GopMyJanl

Jlozuueckaa ¢hopmyna, aenaWAACA UWAU  UCMUHHOU APUCMOMENEECKOU J102UYECKOIL
dopmynon, unu apucmomeneecku nPOMuUEOPEYUBON J102UHECKOU (Popmynol Ha3vleaemcs
apucmomenescKoil 102uiecKoil hopmynoi.

OnpeaejeHye HEAPUCTOTEJIEBCKOH JOrn4eckoi (hopmMyJibl

Kaoicoas nocuueckasn ¢popmyna, ne aAnA0WAACA ApUCMOMENEECKOUl 102U4ecKoll (opmynoi,
HA3b16A€MCA HEAPUCHOMENIEeBCKO 102U ECKOU (hopMYI0il.

OnpenejieHne ApUCTOTENEBCKOI0 JOTHYeCKOr0 MOJANPOCTPAHCTBA

Mnuooxcecmeo AL apucmomenesckux noudeckux @Gopmyn 6 o0wem mononoZudecKkom
UHBEPCHOM J102U4eCKOM npocmpancmee SL Kaaccuueckou opmanvHoil 102uKu Hy1€6020
nopAOKa, HA3bI6ACNICA APUCMOMENEECKUM IO2UYECKUM HOONPOCHIPAHCIMEOM J102UYECKO20
npocmpancmea SL.



OnpenejieHne HEAPUCTOTENEBCKOI0, JOTMYECKH TPAHCIEHIEHTHOTO MOANPOCTPAHCTBA

Mmnoocecmeo TL Heapucmomesie6CKux jiocuieckKu mpancuendenmubtx JqocudecKkux d)Ole'lle 6
oﬁmeM Mmonoji0cu4eCKOM UHBEPCHOM JI0CUYECKOM npocmpancmee SL Knaccuueckoi
d)OpMaJleOﬁ JI0CUKU HYJ1€6020 nopﬂOKa, Ha3ovleaemcst HeapuCmomesle6CKum JiocuueckKu
mpaucuendenmnbm nodnpocmpancmeom J102Uu4eCKo20 npocmpancmea SL.

OnpeneieHne ApUCTOTENEBCKH KOHTPAJUKTOPHOI0 JJOTHYECKOr0 MOANPOCTPAHCTBA

Mnuoswcecmeo ALC nozuueckux ¢popmyn é oouem monono2uieckom UHEEPCHOM 102UYECKOM
npocmpancmee SL Knaccuueckou HopmanvHol 102uKU HY1€6020 NOPAOKA, AGIAIOUIUXCA
J02uyecKku  KOHMPAOUKMOPHBIMU ~ NO  OMHOWIEHUI0 K  J102U4ecKkum  gopmynam
apucmomenesckoll Kaiaccuieckoii mpaouyuoHHOU J102UKU  HA3bl6AEMCA aApUCMOMENe6cKU
KOHMPAOUKMOPHBIM J102UYECKUM ROONPOCIMPAHCIEOM 102UYECK020 npocmpancmea SL .

OnpenejieHne ApUCTOTENEBCKH CHHIYJISIPHOIO JIOTHYECKOr0 MOJANPOCTPAHCTBRA

Oobveounenue ALS noonpocmpancme ALu ALC o6wezo mononozuueckozo UHEEPCHO20
Jl02uuecKo20 npocmpancmea SL Hazvleaemca apucmomeneécku CUHYIAPHBLIM J102UYECKUM
noonpocmpancmeom npocmpancmea SL.

Tenepr chopmynupyeM u JgoKakeM «BTopoii mnpuUHUOMI JIOTMKO-MATeMATH4eCKO#
TPaHCUEeHAEeHIIUH».

Bropoii NPUHIMI JOTMKO-MATeMATHYeCcKoH TpaHcuenaeHuuy (AxsJjaeauanu A.H. -
Axpaennanu H.B., 1990-2011)

B knaccuueckoii ghopmanvHoii n102uKe Hyne6020 NOPAOKaA KOHCMPYKMUBHO CYyUiecmeyem
J102U4eCKu UHBEPCHOE XaYcoopdhoeo oduiee mononozuyeckoe aozuueckoe npocmpancmeo SL,
6 KOMOpPOM MHOMCECME0 N0CUYECKUX 3AKOHO08 KIACCUYECKOU apUcCmomene6cKoll N02UKu
6bICKA3bI6AHUIL AGTIACHICA JIUULL €20 COOCMEEHHBIM NOOKIACCOM, A KPOME He20 8 YROMAHYHIOM
00ueM MononNOUYECKOM 102UYECKOM NPOCHPAHCIEe, 8 Kauecmee cOOCMEEHHbIX NOOKNACCO8
COO0ePHCAMCA MaKIce U K1accvl c1ado u npedenvHo mpaHcyeHOeHMHBIX 102UYEeCKUX Gopmyi.

JlokazaTenbCcTBO.

Hamu ObIIO paccMOTpPEHO ompenesieHHe OOLIEro TOMOJIOIMYECKOrO JIOTMYECKM HWHBEPCHOTO
npocTpaHcTBa SL B KOTOPOM OBUI pacCMOTPEH IMPOLIECC €ro MOCTpoeHus. s noka3zaTenbcTBa
TEOopeMbl HEOOXOIUMO U JIOCTATOYHO MOKa3aTh, YTO MPOCTPAHCTBO SL HE SIBISETCS MYCTHIM, T.€.
CYIIECTBYET KOHCTPYKTHUBHO, MU B HEM BBINOJIHAIOTCS YCIOBHS C(HOPMYJIHPOBAHHOW BBIIIE
TeopeMbl. [IIsg 2TOro paccMOTpUM CHEpBAa MHOXECTBO YHAPHBIX JIOTMYECKHX OIllepanui
KJIaCCUYECKOH (OPMaTIbHOMN JIOTUKU HYJIEBOTO MOPSIIKA.



B kmaccudeckoit ¢hopMallbHOW JIOTUKE HYJEBOTO TMOpsIKA JIOTHYecKas CTpyKTypa dopmyi,
OTIpe/IeNIEHHBIX HA MHOKECTBE YHApPHBIX JIOTUYECKUX OIEpaluii UMEeT BHJI, IPE/ICTABICHHbBIN B
Tabauue 1. B Ta6aune 1 yHapHBIX JIOTHYECKUX OTIEPAIMK MPUHATHI CIEAYIOMNUE 0003HAUCHUS:
X — Jjoruueckas nepemenHas, gl(x) — ¢yHkuus orpunanus (Heramuu), g2(x) — QyHKIUA
toxnectBa, g3(1) — toxnectBeHHass QpyHkuus Joruueckoil emaunuibl, g4(0) — ToXIecTBEHHAs
¢byHkus  sormueckoro Hyns. OQu1l—  Jorudeckue, TOXKISCTBEHHBIC HYIb W EAMHHIIA

COOTBCTCTBCHHO.

Ta6auna 1. Taduna yHapHBIX JIOTHYECKHUX ONepanui

YHapHble JIOTHYeCKHEe ONepalun

glXE(M) | g2xE(=) | g3 E (1) | g4(0)= (0)
1 0 1 0
0 1 1 0

PaccMoTpuM BTOpPOil OCHOBHOM 3aKOH apUCTOTEIEBCKON TPAAUIIMOHHOW JIOTMKU B CIIEYIOIIECH
dbopwme:

~(A(x) = 2A(x)) ®)

HetpynHo 3ameTuTh, 4yTO JOTHYECKasi CTPYKTypa 3akoHa (8) coBnanaet ¢ pynkmuein g3(1) =1,

OTIpeJIeICHHOW Ha MHOXECTBE YHAPHBIX JIOTMYECKUX OIepaluil KIacCH4ecKo (opMabHOM
JIOTUKH HYJIEBOTO MOPSAKA.

3aMeTHM, YTO Ha MHOXXECTBE YHApHBIX JIOTMYECKUX olepainuii, onpeaeneHHoMm B Tabamne 1
cymectByer Joruueckas ¢opmyna g4(0)=0, sABIAOMAACT JIOTMYECKHM HMHBEPCHOH IO

oTHouIeHuto K popmynam g3(1) =1 u (8).
Jlerko MpoBEpHTh, YTO UMEET MECTO COOTHOIICHHE
[54(0) = 0] =[A(x) =—A(0)] ©)

N3 comocraBnenust (8) u (9) cnemyet, uto ¢opmynsl —(A(x) =-A(x)) u [A(.X)E_lA(.X)]
SBIISIIOTCSL JIOTUYECKH B3aMMHO HHBEPCHBIMHU (opmyinamu. Popmyna [A(x)EﬁA(x)] SABJISIETCS
JIOTUYECKHU IPENEIbHO TPAHCLIEHAECHTHOM M JIOTMYECKH KOHTPAaJUKTOPHOM MO OTHOIIEHHIO KO
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BTOPOMY OCHOBHOMY 3aKOHY apHUCTOTENEBCKOM TPaJMIMOHHOW JIOTUKH, CIEI0BAaTEIbHO OHA
MPUHAIJIEKAT APUCTOTEIEBCKM KOHTPAJAMKTOPHMY JIOTHYECKOMY moanpocTtpanctBy ALC u
apUCTOTENIEBCKM CHHTYJIIDHOMY JIOTMYECKOMY moanpocTtpaHctBy ALS. W3 mnocnenHero
OOCTOATENLCTBA M HPHUHATBIX HAMU OIpPEJCNICHUH HENOCPEICTBEHHO BBITEKAe€T, 4YTO U
BKJIIOYAOIEE MX OOIee TOMOJIOIMYECKOEe HMHBEPCHOE JIOTMUYECKOE IMPOCTPAHCTBO SL Takxke
aBigeTbcs HenycThiM. CooTHomeHue (9) 0Ka3blBaeT CYLIECTBOBAHHE JIOTUYECKH IPENECIBHO
TPaHCIEHIEHTHBIX (hOopMys B ipocTpancTBe SL .

B cootBercTBum ¢ Tabauueii 1 yHapHBIX JTOTUYECKHUX OINEpaIiid, KOHCTPYKTUBHO CYIIECTBYIOT
CIIETYIOIINE JIOTHYECKHUE (DOPMYIIBI:

AxD=(x=1) (10)

A(x2) = (x=0) (11)

B coorBercTBHM ¢ TaOnuIell yHapHBIX JOIMYECKHX ONepalii HMMEIOT MECTO CJeIyIoIue
COOTHOLICHHUS:

A =(x=1=((01)=1)=(0,1) (12)

A(x2) = (x=0)=((0,1) = 0)=(1,0) (13)

N3 ¢opmyn (12) u (13) cnemyer, uro norumdeckue Qopmynsl A(xl)u A(x2) ABIAAIOTCS
JIOTHYECKHU CNIab0 TPAHCIEHJCHTHBIMU, U KPOME 3TOTO SIBIISIOTCS JIOTUYECKH MHBEPCHBIMHU JAPYT
[0 OTHOLIEHUIO K Apyry. Cka3aHHOE BBIIIE, C YYETOM MPUHATHIX HAMHU ONPENEICHUN O3HAYaEeT,
4TO O0O0IIee TOIMOJIOTUYECKOEe JIOTHUYECKOE HWHBEPCHOE MPOCTPAHCTBO SL  COAEPKUT Takke
JIOTUYECKH cN1ab0 TpaHCUEHACHTHBIE, JOTHYECKH B3aUMHO UHBEpCHBIE hopMyinbl A(xl)u A(x2) .

Wtak, HaMU YCTaHOBIIEHO, YTO B KJIAcCHYECKOH (opManbHON JIOTHKE HYJIEBOrO MOpsaKa
KOHCTPYKTUBHO  CYIIECTBYET HENYyCTOE JIOTMYECKM MHBEPCHOE XaycaopdoBo ooOiiee
TOIOJIOTUYECKOE JIOTMYECKOe HEMmycToe mpocTpaHcTBo SL. Kpome 3TOro Hamm mokasaHo, 4To
IPOCTpaHCTBO SL Kpome 3aKOHOB M JIOTUYECKUX (DOPMYJT apUCTOTEIEBCKOM JIOTHKH B Ka4eCTBE
JIEMEHTOB COJAEPXKUT TAKXKE JIOTMYECKHU CJIa00 M JIOTMUYECKH MpeNeNbHO TPaHCLEHAECHTHbIE
noruueckue  Qopmynel.  IlodydeHHble — pe3ynbTaThl M ABISIOTCS  J1OKa3aTeIbCTBOM
paccMaTpuBaeMON HaMU T€OPEMBI.

Joka3zaHHblii HaMH «BTOpOH MPUHIIMII JOrHYECKOH TPAHCHEHAEeHUMU», CBUICTEILCTBYET O
KOHCTPYKTUBHOM  CYIIIECTBOBAHMHM  JIOTHYECKH TPAHCICHACHTHOW IO OTHONIICHHIO K
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aApPUCTOTENIEBCKOM TPAJAMIIMOHHON JIOTMKE (OPMATbHOW CHCTEMBI, HaXOJIAIIEHCS BHYTPH
mI00abHO (HOPMAIBPHO HEMPOTUBOPEYMBON KJIACCHUECKOW (HOpMaNTbHOW JIOTUKH HYJIEBOTO
MOpsIKA.

Jluteparypa
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