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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.
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1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
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4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
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CTYyLLEHTOB
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

Mporpammy aucumnnnHbl paspaboTan(a)(n) ooueHTt, a.H. (aoueHT) Cocos E.H. Kadenpa reometpun
oTaeneHune matematukm , Evgenii.Sosov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensamun ocBoeHms oucumnnuHbl "MeomeTpus JlobauyeBckoro 1 cneumanbHas Teopus
OTHOCUTENIbHOCTUN" ABNAIOTCA:

1) doyHOameHTanbHas NoAroToBka B reoMeTpum Jlo6auyeBckoro;
2) 3HaKOMCTBO CO CreLmanbHOM Teopuein 0THOCUTENbHOCTH.

2. MecTo AUCLMNMMNHDBI B CTPYKTYpPe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pa3oBaHus

[aHHas yyebHas aucuunnnHa BkntodeHa B pasgen " M1.5.3 ObweHay4HbIiA" OCHOBHOM
obpasosaTtenbHol nporpammbl 010100.68 MatemaTtrka n 0oTHOCUTCS K 6Ha30BOIA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaetcs Ha 1 Kypce, 1 cemecTp.

OducumnnuHa "I'eomeTpvm NobaveBckoro u cneunanbHas Teopusa OTHOCMUTENbHOCTK" BXOOUT B LMK
npogoeccnoHanbHbIX AUCLUMINH B 6a30Boi YacTu.

Lnsi ee ycnewHoro ndy4eHnsi HeobxoAnMbl 3HAHUS U YMEHUS, NPMoBpeTeHHbIE B peaynbTaTte
OCBOEHUS NPELLWECTBYOWNX ANCUUNNH: MaTeMaTUYeCcKnii aHanma, anddepeHumanbHas
reomMeTpusi 1 TOMonorusl.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTeHUUN:

B pesynbtate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE MOHATKSA, U CBONCTBA MaTeMaTNYECKMX 0O BEKTOB B 3TOM 06nactun, OopMynnMpOBKM
YyTBEPXAEHMWIA, METObI MX A0KA3ATENbCTBA, BO3MOXHbIE CAIEPBI MX MPUTOXEHNIA.

2. DONIXEH yMeTb:

pewaTb 3a4a4un B reometpun JlobaveBckoro.

3. DONXEH BnaneThb:

MaTemMaTu4eckum annapatom B reomeTpum JlobayeBcKoro.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb ANCLUMANHBI COCTABNSET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMNNNHBI 3a4eT B 1 cemecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAyto
TemaTtnyeckuu nnaH gucUUNAUHbI/MOAYNS
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

Buabl v yachbl
ayAuTOpHON paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckuelllaboparopHole

3aHATUSA paborbl

Paspen
N ducumunnuHbl/ CemecTp
Moayns

Nexkunn

Tema 1. ['eomeTpus
npoCTpaHCTBa
NobayeBcKoro.
Onpepenexne
npoCTpaHCTBa
"NobayeBckoro.
MeTpuka npocTtpaHcTBa
NobayeBckoro B Moaenu
Benbtpammn-Knenna.

Tema 2. [1BnxeHus
NpoCTpaHCTBa
NobayeBckoro.
oneMeHTapHas
reomMeTpus B MO4ENN
Benbtpamu-KnenHa
MNOCKOCTN
NobayeBckoro.
MapannenbHble n
pacxonswmecs npsmble.
Benunuuna yrna. Yron
napannenbHOCTy.
LedeKkT n n3bbiTok
2. TpeyronbHuka. Teopema 9 3-4 0 0 0
MNugparopa. dopmyna
NobayeBckoro.
TeopeMbl CMHYCOB,
KOCUHYCOB "
OBOMCTBEHHAsA Teopema
KOCWHYCOB. [nHbl
cpenHen nu-Hmn n
MeZnaHbl, To4ka
nepeceyeHns MeguaH B
TPEeyronbHuKE.
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 3. Mogenu
MNyaHkape
npocTpaHCcTBa
JTo6ayeBckoro Ha
cpepe
ncesnoeBKIMO0Ba
NpoCTpaHCTBa nHaekca
1 1 B OTKPbITOM Lape
3.|eBknnoosa 9 5-6 0 0 0
npocTpaHcTea. Moaenb
MNyaHkape
npocTpaHCTBa
JTobayeBckoro B
OTKPbITOM
nonynpocTpaHCTBe
eBKNuaoBa
NpoCTpaHCTBa.

Tema 4. PumaHoBbI
METPUKN B
PaCCMOTPEHHbIX
MOLEensx NPocTpaHCTBa
INNobayeBckoro.
KoopauHartsbl
INobayeBckoro,
BenbTpamu,
Benepwrtpacca n
NoNsipHbIE KOOPAMHATHI
4.|B NNocKocTn 9 7-8 0 0 0
Nobavesckoro. OnuHbi
OYr 1 OKPY>XHOCTH.
9neMeHT nnowaann B
KoopanHaTtax
Benbtpamu. MNnowanb
kpyra. [ mnepnnockocTb
B MPOCTpaHCTBE
INNobayeBckoro.
PacctosiHne ot To4kmn
00 rMnNepnnocKoCTu.
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 5. OpToroHanbHas
NPOEeKLMS TOUKM Ha
rMNepnaocKoCTb.
BenuuuHa yrna mexany
OPVEHTUPOBAHHBLIMY
rMNepnaoKoCTAMM.
Kputepui
OpPTOrOHaNbHOCTU
. rMNepniocKoCTeN. 9 9-10 0 0 0
OKpYy>XHOCTb, OPULKKI
N 9KBUAONCTAHTA.
ANNnNTU4eckun,
rmnepbonmyeckuin n
napabonuyecknii nyykm
NPSMBbIX.

Tema 6. lNpunoxeHns
reomMeTpuu
NobayeBcKoro.
[MpocTpaHcTBO
MwuHkoBCKOTrO.
MpeobpasoBaHus
NopeHua. ["'eomeTpus
npocTpaHCcTBa
CKOpOCTEei YacTuy, B
cneumnanbHOn Teopumn
‘lOTHOCUTENBbHOCTU
ABNSAETCH reomeTpuen
NobayeBcKoro.
Abeppaums ceeTa
3Be3. 1 yron
napannenbHOCTU.
4-BeKTOpPbI UMAYnbca n
YCKOPEHWUS
pPenaTUBUCTCKOM
4yacTuupl.

Tema 7. 3akoHbl
COXPaHEHUS SHEPrn n
nMnynbca B
PENSTUBUCTCKOM
MexaHuKe 1 reomeTpus
No6ayesckoro. Ynpyrue
paccesHus
£ PENSTUBUCTCKMX 9 15-18 0 0 0
yactuu. dopmyna
KomnToHa. OdpdpekT
Honnepa. Pacnag
HEeNTpanbHOro NUoHa u
reomeTpus
NobayeBckoro.

Tema . NTorosas
" |dopma KoHTpoOnNA

9 11-14 0 0 0

3a4ert
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 0 0 0

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. FeomeTpus npoctpaHcTBa Jlo6aueBckoro. OnpeneneHne NPoCTpaHCTBa
No6auesckoro. MeTpuka npocTtpaHcTBa JlobaueBckoro B mogenu benbtpammn-KnenHa.

Tema 2. [1BUXeHuUs npocTpaHcTBa JlobauyeBCKOro. dneMeHTapHasi reoMeTpusi B MOAenu
Benbtpamu-KnenHa nnockoctu Jlo6auesckoro. MapannenbHbie 1 pacxopsLMecs nNpsimble.
BenunuuHa yrna. Yron napannenbHocTtu. [ecpekT n usbbitok TpeyronbHuka. Teopema
Mudpbaropa. dopmyna Jlo6auesckoro. Teopembl CUHYCOB, KOCUHYCOB U A,BOMCTBEHHasA
Teopema KOCUHYCOB. [1nuHbI cpeaHen NM-HUU N MeaunaHbl, To4Ka nepece4yeHnss MeguvaH B
TpeyrosbHuKe.

Tema 3. Monenu lNMyaHkape npocTpaHcTBa Jlo6baueBckoro Ha ccpepe ncesnoeBKINA0BA
npocTpaHCTBa UHAeKca 1 U B OTKPbITOM LLUape eBKAnaoBa npoctpaHcTea. Moaenb lNyaHkape
npocTpaHcTBa JlTobaueBCKOro B OTKpPbITOM NONIYNPOCTPAHCTBE €BK/IMO0BA NPOCTPaHCTBA.

Tema 4. PumaHOBbI METPUKM B PaCCMOTPEHHbIX MOAENsiX NpocTpaHcTea JlobaueBckoro.
KoopauHatbl Jlobauyesckoro, Benbtpamu, Berieputpacca u nonsipHble KOOpAUHaThl B
nnockoctu Jlobauyesckoro. OMHbI Ayru U OKPYXXHOCTU. DNEeMEHT nnoLwanm B KoopauHarax
BenbTtpamu. Mnowanb Kpyra. FMnepnnockoctb B npocTpaHcTBe JlobaueBckoro. PaccTosiHue
OT TOYKM A0 rMnepnaockKocCTMm.

Tema 5. OpToroHanbHasi NPoeKLMs TOYKM Ha runepnaockocTb. BennunHa yrna mexay
OpPVEeHTUPOBaHHbIMK rMNepnoKocTaMU. Kputepuin OpTOroHanbHOCTU rMNepniocKoCTeM.
OKpPYXHOCTb, OPULIMK/ U 3KBUAUCTAHTA. DNNIMNTUYECKUIA, TrMnepbonnyeckum u
napabonuyeckunin Ny4yku npsimbix.

Tema 6. MpunoxeHus reometpum Jlobauesckoro. MpoctpaHcTBo MUHKOBCKOrO.
MpeobpasoBaHus JlopeHua. FeomeTpus NnpocTpaHCTBa CKOPOCTEN YacTUL, B CrieLmanbHOmN
Teopun OTHOCUTENBHOCTU fiBNsieTcs reometpuen Jlobauesckoro. Abeppauus cBeTa 3Be3A, 1
yron napannenbHOCTU. 4-BEKTOPbl UMMNY/IbCa U YCKOPEHUSI PENSATUBMCTCKOWN YacTULbl.

Tema 7. 3aKOHbl COXpaHEeHUs1 3HEPrum N UMMNynbca B peNsiTMUBUCTCKON MeXaHUKe U reoMeTpus
Nob6aueBckoro. Ynpyrue paccesiHua pensiTuBucTckux yactmu,. dopmyna KomnroHa. dcpdoekr
Oonnepa. Pacnag HenTpanbHOro nNMoHa u reomeTpus Jlo6ayeBCcKoOro.

5. O6pa3oBatefnibHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIE (hOpPMbl 06yYeHuUst
AKTUBHbIE N UHTEPAKTUBHbIE DOPMbI NMPOBEAEHUS 3aHATUN.

6. OueHOYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. FeomeTpus npoctpaHcTBa Jlobauesckoro. OnpeneneHne NPoOCTpaHCTBa
No6auesckoro. MeTpuka npocTtpaHcTBa JlobaueBckoro B mogenu benbtpammn-KnenHa.

Tema 2. O BuXeHusi NnpocTpaHcTea JlobaueBCKOro. AnemMeHTapHasi reoMeTpusi B Mogenu
Benbtpamu-KnenHa nnockoctu Jlo6aueBckoro. NMapannenbHble U pacxonsimecs npsiMbie.
BennuunHa yrna. Yron napannenbHoctu. ledekT n n3bbitok TpeyronbHuka. Teopema
Mucparopa. Popmyna JlobaueBckoro. TeopeMbl CUHYCOB, KOCUHYCOB U 0 BONCTBEHHAsi TeopeMa
KOCUHYCOB. [1NMHbI cpeaHen NM-HUU N MeaunaHbl, TOYKa nepecevyeHUss MeguaH B
TpeyronbHUKe.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

Tema 3. Monenu lNMyaHkape npocTpaHcTBa Jlo6aueBckoro Ha ccpepe nceBaoeBKINA0BA
npocTpaHCcTBa UHAeKca 1 U B OTKPbITOM LUape eBKAnaoBa npoctpaHcTea. Moaenb NyaHkape
npocTpaHcTBa JlTobaueBCKOro B OTKpPbITOM NONYNPOCTPAHCTBE EBK/INA0BA NPOCTPaHCTBA.

Tema 4. PumaHOBbI METPUKM B PaCCMOTPEHHbIX MOAeNsiX NpocTpaHcTea JlobaueBcKoro.
KoopauHatbl Jlobauesckoro, Benbtpamu, Berieputpacca u nonsipHble KOOpAUHaThl B
nnockoctu Jlobauesckoro. OIHbI Ayru U OKPYXXHOCTU. DNEeMEHT nNnoLwanm B KoopauHarax
Benbtpamu. Mnowanb kKpyra. Funepnnockoctb B npocTpaHcTee JlobaueBckoro. PacctosiHue ot
TOYKM A0 runeprnaocKoOCTH.

Tema 5. OpToroHanbHasi NPoeKkLMs TOUKM Ha runepnaockocTb. BenununHa yrna mexay
OpPMEeHTUPOBaHHbIMK rMNepnIoKocTaAMU. Kputepuit opTOroHanbHOCTU rMNepniocKOCTex.
OKpPYXHOCTb, OPULIMK/ U 3KBUAUCTAHTA. DNNIMNTUYECKUIA, TMNepbonnyeckum u
napabonnyeckmnini Ny4yku npsimbix.

Tema 6. MpunoxeHus reometpum Jlobauesckoro. MpoctpaHcTBo MUHKOBCKOrO.
MpeobpasoBaHus JlopeHua. FeomeTpusi NnpocTpaHCTBa CKOPOCTEN YacTUL, B CrieLmanbHOmn
TeoOpun OTHOCUTENBHOCTU fiBNsieTcs reometpuen Jlobauesckoro. Abeppauus cBeTa 3Be3a, U
yron napannenbHOCTU. 4-BEKTOPbl UMMNY/IbCa U YCKOPEHUSI PENSATUBUCTCKOWN YacTULbl.

Tema 7. 3aKOHbI COXpaHEeHUs1 3HEPruM N UMMynbca B PeNsaTUBUCTCKON MEXaHUKE U reoMeTpus
Nob6aueBcKkoro. Ynpyrue paccesiHua pensitTuBucTckux yactuu,. @opmyna KomnroHa. dcpdoekr
Ionnepa. Pacnag HenTpanbHOro NMoHa n reomeTpus Jlo6aueBcKoro.

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

B TeueHune ceMecCTpa CTyaeHTbl pewaloT 3aaa4qun, yka3aHHble npenongasarefnieM, K KaXXaomy
CeMMnHapy. B koHue npoBOANTCA 3a4erT. OueHka BbICTaBnseTcs no pe3ynbTatam pa6OTbI B Te4eHNNn
ceMecTpa 1 OoTBeTa Ha 3a4eTe.

7.1. OcHOBHas nuTeparypa:

Wnpokos M.A. Kpatkuii o4epk ocHOB reomeTpun JlobaveBckoro.
- M.: Hayka. - 1983. - 80 c.

2. Mpaconos B.B. NeomeTpus Jlobayesckoro.
- M. MUHMO.- 2004. - 89 c.

3. PoseHdenbn B.A. MHOromepHble NPoCTpaHCTBa.
- M.: Hayka. - 1966. - 648 c.

4. Po3eHgoenbg B.A. HeeBknnaoBbl NpOCTpaHCTBA.
- M. Hayka. - 1969. - 548 c.

5. [ybposckuin B.H., CmopoanHckuin 4.A., Cypkos E.J1. Penstuenctckmin mup. - M.: Hay-ka.
"naBHas penakums goua.-mat. nut. bubnuoteyka <<KBaHT>>. Bbin. 34. - 1984. - 176 c.

6. EqoumoB H.B. Bbicwas reometpus. - M.: Hayka. [ naBHas pepakuns cous.-mat. nut. - 1978. - 576
C.

7. ApTuH 3. M'eomeTpuyeckas anrebpa. - M.: Hayka. 'naBHas pepakums
doma.-mat. nut. - 1969. - 284 c.

8. NMpaconos B.B., Tuxomnpos B.M. 'eomeTpus. - M. MLUHMO.- 2007. - 328 c.

7.2. [lononHutenbHasa nuteparypa:
1. Eropos W.IN. ['eomeTpus. - M.: IpoceeweHune. - 1997. - 256 c.

2. Bacnnbes A.B. Hukonai MBaHoBmY JTobayesckuia. - M.: Hayka. -1992. - 222 c.

3. KaraH B.®. OcHoBaHus reometpun. Y. | - J1.: ['0C. n34-BO TEXHUKO-TEXHNYECKON NUT. - 1949. - 492
C.
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

4. Anekceesckuin 1.B., BuHbepr 3.6., CononosHukoB A.C. [eoMeTpusi NpoCcTpaHCTB NO-CTOSIHHOW
KpnBM3Hbl. <<CoBpeMeHHble Npobnembl MateMatukn. PyHnameTanbHble Hanpasnenus. T. 29. (Utoru
Hayku un TexHnkn BUHUTU AH CCCP)>>. - M. - 1988. C. 5-146.

7.3. UHTepHeT-pecypcChbl:

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne OUCLMUMIMHBI/MOAYNSA COrNAacHO YTBEPX.OeHHOMY
y4yebHOMy nnaHy

OcBoeHune ancumnnuHbl "MeomeTpus JTobayeBckoro n cneumanbHas Teopus 0THOCUTENbHOCTH"
npegnonaraeT NCNOMb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 010100.68 "MaTtemaTtuka" n marmctepckon nporpamme Teopus OYHKLNA 1
NHPOPMALNOHHbIE TEXHONOMUN .
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Mporpamma omcumnnnmHel "IeomeTpus JlobaveBCcKoro u cneumanbHas tTeopus otTHocutenbHocTn"; 010100.68 MaTtemaTvka; OOLEHT, O.H.
(moueHT) Cocos E.H.

ABTOpP(bI):

Cocos E.H.
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