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Mporpammy avcumnavHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (aoueHT) Muccapos M. .
Kadoenpa aHanusa gaHHbIX U UccnenoBaHnsa onepaunin otoeneHme pyHoameHTanbHom
NHpopMaTUKN N MHGOOPMALMOHHbIX TexHonoruii , Moukadas.Missarov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensmMn npenogasaHns AMCUUMNIUHBI "OBPUCTUYECKME anrOpUTMbl B UCCREa0BaHUM onepaunn”
ABNAETCH N3yYeHne mateMatmyecknx NoCTaHOBOK 3a4a4 pasnnyHbIX pasanenos NOrmcTUKnN U MeTonos
NX peleHns.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[NaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 62.1B.1 ObwenpodeccrmoHanbHblin" OCHOBHOW
obpa3zoBartenbHoit nporpamMmbl 080500.62 BnsHec-MHGopMaTka u OTHOCUTCS K OUCLMMNAMHAM MO
Bbibopy. OcBanBaeTcs Ha 3 kypce, 5 cemecTp.

OucumnnnHa "9spuctnyeckre anroputMbl B UCCNeA0BaHMM onepaunii” n3y4aeTcs Ha YeTBEPTOM
Kypce B CEbMOM CEMECTpe, Nocne N3y4yeHns Kypcos "AnroputMbl U CTPYKTYPbl OaHHbIX",

"MiccnepnoBaHue onepaunin”, "Teopusa BepoATHOCTEN 1 MaTemaTudeckas cratuctmka”, "IdunckpeTHas
onTummsauuns".

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncbpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
MK-19 -ncnonb3oBaTb OCHOBHbIE METOAbl €CTECTBEHHOHAYYHbIX
(npodhbeccmoHanbHble ANCUMNINH B NpodpeccnoHanbHOM OeaTebHOCTU Ang
KoMneTeHuunn) TEOPEeTNYECKOro N 3KCNepUMeHTaNbHOro NCcnenoBaHng;
MK-20 -MCcnonb30oBaTb COOTBETCTBYIOWMNIA MATEMATMYECKMIA annapar 1
(NMpodpeccmoHanbHble NHCTPYMEHTasbHble CpencTBa onst 06paboTku, aHanmsa u
KOMMNeTeHuunm) cuctemaTtusaumm nHgopmaumm no TeMe uccnenoBaHus.

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- OCHOBHblE TUMbl META3BPUCTUYECKNX aNITOPUTMOB, MHCMMPUPOBAHHbLIX HEKOTOPBIMU pasaenamm
don3nku 1 bruonorun.

2. IONXEH yMeTb:

- NPUMEHATb METOL OTXUra, reHeTU4eckne anropuTMbl, HeMpPoCceTeBbIE anropuTMbl U ApP. B
ONTUMU3AUMNOHHBIX 3a4a4ax baHeca N SKOHOMUKM.

3. 0ONXeH BnageTb:
- METOOMKOM NOCTPOEHUS N NPUMEHEHMNS BbllenepeyYnCneHHbIX anropUTMOB.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MOayns
Obuwas Tpya0eEMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 5 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paanen Henens UX TPy AO0EMKOCTb Tekywue copmbl
NI Bwcwanmuue - (CemecTPeyccrpa (8 vacax) Yorpans
Nexumn MpakTuueckumelllaboparopHbie
3aHATUA paboTbi
JomMallHee
3agaHune
1.[Tema 1. MeToq oTXxwura. 5 1-4 6 0 6 KOHTpONbHas
paboTa

YCTHbI ONpocC

Tema 2. HellpoHHble i Hay4HbI
2. cetu. 5 58 6 0 6 noknang
KOHTPOSIbHAas
Tema 3. ['eHeTuyeckune paboTta
3.lanropuTtmbl 1 gpyrue 5 9-11 6 0 6 JomatuiHee
METasBPUCTUKMN. 3afaHue
Tema 5. lNogroroska k
. 9K3aMeHy 5 0 0 0
Tema . Ntoroeas aK3ameH
" |doopma KOHTpoONS 5 0 0 0
Ntoro 18 0 18

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. MeTopn oTxura.
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

MapkoBckue npouecchl. Teopema o0 npefenbHbIX BEPOATHOCTAX MaPKOBCKOW uenu. AHanorus
Mexy 3agadyamm KOMOMHATOPHOW ONTUMM3aLMM 1 3a4a4aMn CTAaTUCTUYECKON (or3nKK. JToKanbHbIi
nounck. Cxema anroputma omxura. Meton Monte-Kapno mapkosckux uenen (MCMC).
MoaenunpoBaHne rmbbCcoBCKUX pacnpeneneHmini Ha KOHPUrypaunoHHOM NPOCTPAHCTBE METOAOM
MCMC. Bbibop napaMeTpoB OTXura, TeMnepaTtypHoro pacnmcaHus n Kputepuin octaHosku. Meton
oTXura B 3afa4ye KOMMUBOSXepPA.

naboparopHas pabora (6 4aca(oB)):

PeweHune 3anay n pa3bop NpMMepoB No TEOPUN MapKOBCKUX MPOLIECCOB U CTAaTUCTUYECKOMY
mMoLennposaHuio. NaydeHne anroputmos metoga MoHTe-Kapno Mapkoeckux Lenen u ux
NPUMEHEeHVsM B 3a4a4ax MoOLennpoBaHns n ontummnsauunn. MsysyeHvne pasnnyHbix Moamdukaumi
reHeTU4eCcKmNx anropnuTMoB U UX NPUNOXEHUI B 3a4a4ax onTuMmsaunn. PaccMoTpeHne Metonos
noKanbHOro nomucka, Taby-novncka u MypaBbUHbIX KONOHUIA.

Tema 2. HeipoHHbIe ceTu.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

OLOHOCNOVHbIE Y MHOFOCNOHbIE MCKYCCTBEHHbIE HEMPOHHbIE CEeTU. ANFOPUTMbI 0ByYeHNS
NCKYCCTBEHHbIX HEMPOHHbIX ceTel. MepcenTpoH. JIHeliHas pasnenmmocTs. ANropuTM 0bydeHus
nepcenTtpoHa. Anroputm obpaTHoro pacnpocTtpaHeHusl. Hactpolika BeCOB BbIXOLHOMO CNOS.
HacTpoiika BECOB CKPbITOrO Cnosi.

naboparopHasi pabora (6 4aca(oB)):

N3yyeHne 3anay KOMBUHATOPHOM ONTUMU3ALNN U UX POPMYIMPOBOK B TEPMUHAX UCKYCCTBEHHbIX
HeMpOoHHbIX ceTelr. Pazbop NprMepPoOB NPUMEHEHNSI METOA0B HEMPOHHbIX CETEl B 3ada4ax
NPOrHO3NpPOBaHNA U Opyrux 3agavyax uccnenosaHnsa onepawumia.

Tema 3. eHeTMYeCcKUe anropuTMbl U Opyrue MeTa3aBpUCTUKM.
JNIeKLMoHHOoe 3aHsitne (6 4yaca(os)):

OCHOBHbIE NOEVN FTEHETUYECKMX anrOPUTMOB, PUTHECC-QRYHKLUNS (CPYHKLMSA MPUCNOCOONEHHOCTN).
Cxembl kogmpoBaHusi. OT6op. Kpoccoeep (ckpewmanune). Mytaums. Kputepuin ocTaHOBKM.
CBoWicTBa reHeTM4eCKNxX anroputMoB. HacTporika reHeTnyeckmx anroputmMoB. MeTton MypaBbUHbIX
KonoHwuin. Taby-nonck. MeToabl nokanbHOro noucka/

naboparopHasi pabora (6 4aca(oB)):

3y4deHune pasnuyHbix MOONGOUKALNA FeHETUYECKNX anrOPUTMOB M UX MPUNOXEHUA B 3a0a4ax
ontuMmsaummn. PaccMoTpeHne MeTo40B NOKanbHOro noucka, Taby-novcka u MypaBbUHbIX KOTOHWIA 1
NX NPUNOXEHWUNA.

Tema 5. NoaroroBka K 3K3aMeHy

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNISA)

Buabi
N Pasnen Cemect Hepnens | camoctositenbsHon [TpymoeMKOCTb g;‘:ﬂ%’g:y;g:;gzg;
AducumnnuHbl pcemeCTpa pabothbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBK
ﬂgﬂaciugerg 4 AoMallHee
3agaHue
3agaHuns
1.|Tema 1. MeTopn oTxwura. 5 1-4 HOﬂﬂFOTOBKa .
KOHTPOSIbHOW 6 Kzgggganaﬂ
paboTte P
rnoaroTtoBska K
. Hay4YHOMY 6 Hay4HbI goknan
5 Tema 2. HenpoHHble 5 5-8 |noknaay
cet. noaroToBka K
4 THbIA ON
YCTHOMY Oonpocy yc onpoc
n
OOroTOBKAa noMawHee
JoomaluHero 8
Tema 3. eHeTn4yeckmne 3agaHue
3agaHuns
3.[anropuTtmbl 1 gpyrue 5 9-11
METasBPUCTUKMN. MOATOTOBKA K KOHTpONbHas
KOHTPONbHOM 8 26012
paboTte P
NToro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHblE hopMbl 06yuYeHus

B cootBetcTBUM C TpeboBaHnsaMu P OC yaenbHbIi BEC 3aHATUIA, NPOBOAMMBIX B @KTUBHbIX 1
NHTEPaKTMBHbIX oOopMax, coctasnsiet He MmeHee 40% ayouTopHbIX 3aHATUI. B kypce

"9BpUCTUYECKME aNrOPUTMbI B UCCIE0BaAHUN OnepaLmnii

60% NpoLEHTOB ayaNTOPHbIX 3aHATUNA.

ALl

npakTn4eckme 3aHATNA COCTaBNAT bonee

PernctpaumnoHHbin Homep 9150214

CtpaHnua 5 n3 9.

BAE
il YHH

AR 5 AN LM O

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY



MporpamMma omcunnimHbl "9BpUCTMHECKME anropmTMbl B uccnegosaHunm onepaumin'; 080500.62 BruaHec-nHdopmaTtuka; 3aseayowmia
kadpenpoit, o.H. (noueHT) Muccapos M. .

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MeTon oTXwura.

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

peleHne 3a8ay no Teopun MapKOBCKUX Lienei 1 MOOENNPOBAHNIO CNyYarHbIX BENMUYNH
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

KOHTponbHas pabota No TeopMn MapKOBCKMX Lienei U MOAENMPOBAHUIO CNyYaliHbIX BENNYMH
Tema 2. HeipoHHbIe ceTu.

Hay4HbI Ooknang , npuMepHble BOMpOoChI:

Mo NMPUMEHEHUIO HEMPOHHbIX CEeTEN B 3aadvax NporHo3npoBaHus

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Mo TeopUn 0by4eHNs HEMPOHHbIX ceTel

Tema 3. NeHeTUYeCKUue anropuTMbl U Apyrue MeTa3BpUCTUKM.

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

-TEe0pUM reHeTnYeCcKmx anropuTMoB

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

no TeMe ONTMMU3auns METOOOM MypaBbUHbIX KOTOHWIA

Tema 5. NoaroroBka K aK3aMeHy

Tema . UToroeasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 9K3aMEHY:
Bonpochbl k ak3ameHy

1.MapkoBckune npouecchl.
2. Teopema 0 npenenbHbIX BEPOATHOCTSX MApPKOBCKOWM Liemnu.

3. AHanorus mexnay 3afa4yamv KoMOUHATOPHOM ONTUMM3aUNN 1 3a8a4amMm CTaTUCTUYECKON COU3NKN.
JlokanbHbI NOUCK.

4. Cxema anroputma oTxura.
5. Meton MoHTte-Kapno mapkosckux uenen (MCMC).

6. MooenuposaHue ru66CoBCKUX pacrnpeneneHunii Ha KOHAUrypaLyoHHOM NPOCTPaHCTBE METOLOM
MCMC.

7. Bbibop napaMeTpoB OTXura, TeMnepaTtypHOro pacnmcaHus u KpUTepuin OCTaHOBKM.
8. Meton oTxwura B 3apa4ye KOMMUBOSXepPA.

9. OOHOCNONHbBIE N MHOTOCNOWHbIE UCKYCCTBEHHbIE HEMPOHHbIE CETU.

10. AnropnTMbl 0ByHEHMS NCKYCCTBEHHBIX HEMPOHHbBIX CETEN.

11. MNMepcenTpoH. JlnHenHasa pa3nenmmocTb.

12. Anroputm obyyeHns nepcenTpoHa.

13. Anropmntm 06paTHOro pacrnpocTpaHeHus.

14. Hactporika BecOB BbIXOLHOIO CNosi.

15. HacTtpolika BeCcoB CKpbITOro Cnos.

16. MNpumep NOCTaHOBKM 3aa4v KOMOUHATOPHOM ONTUMU3ALUNN B TEPMUHAX UCKYCCTBEHHbIX
HEeMpPOHHbIX CEeTeNn.

17. OCHOBHblE Naen reHeTU4eCcknx anropuTMoB, PUTHeECC-PYHKUNS (PyHKUNS
NPUCHOCOBNEHHOCTH).

18. CxeMbl KOAMPOBaHUS.
19. OT60p. Kpoccosep (ckpelwwmpaHne). Mytauusi.
20. Kputepuin octaHOBKM
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21. CBolicTBa reHeTU4eCcKmx anropmuTMoB.
22. HacTtporka reHeTu4ecKkux anropuTMos.
23. MeTo4 MypaBbUHbIX KONOHWIA.

24. Taby-nouck.

25.MeTonbl nokanbHoOro noncka

MpuMepbl 3aaaHnin Anst KOHTPONbHbLIX PaboT.

1. OboCHyIAiTEe anropuT™M MOOENNPOBAHNS FTEOMETPUYECKOr0
pacnpeneneHus.

2. lNpuaoymanTe anropnt™ MOLENMpPOBaHNS Cny4arHOM NepecTaHOBKN U3 N 3/IEMEHTOB (BCe
nepecTaHOBKM OOMTXHbl OblTb PABHOBEPOSITHBI).

3. O6bsicHMTE, Kak MO4EenMpoBaTh crneayolme pacrnpeneneHns:
a) paBHOMEPHOE pacnpefeneHne Ha oTpeske
6) pacnpeneneHne Koww ¢ nioTHOCTbIO

B) TpeyronbHoe pacrnpeneneHne ¢ nNiIoTHOCTbIo

4. [laHa KOHeYyHas MapKOBCKas Liernb C MaTpuULLEen NepexonHblX BEPOATHOCTEN 3a OAMH Lar U
HayanbHbIM pacnpegneneHvem . [pennoxnte anroputM MOLENNPOBAHNS 3TOW LiEnu.

5. I'Ipe,uno>K|/|Te onpepneneHne oKpeCTHOCTN OO0MYCTUMOro peweHns B 3agaqye KOMMUBos>Xepa m
3anporpaMM|/|py|7|Te anropumTM OoTXura ond peweHuns 9TON 3a4ayn.

6. CchopMmynupyiiTe 3aaady pasbueHms rpadba u ceegmTe ee K 3aaqe Teopun HEMPOHHbIX CETeiA.
7. Cohopmynupyiite 3aaady Bebepa - Depma n ceeaute ee Kk 3agade Teoprm HEMPOHHBIX CETEN.

8. CohopMmynumpyinTe KBagpaTuyHyto 3a4ady 0 HasHa4YeHUsX 1 CBeauTe ee K 3a4aqe Teopun
HEMpPOHHbIX CEeTeNn.

9.Hannwwute KOMMbIOTEPHYIO NporpamMmy, peann3yrouyto aJirfoputM MetToda MypaBbUHbIX KONOHWUI B
3afayvye KoMMmmBogXepa un npnMeHnTe nporpammy K 3agaHHoOMy MHOXECTBY TOYEK

7.1. OcHOBHas nuTteparypa:

1.AHanm3 ctparernyecknx pewenmnin (aspuctuka) / J1.H. NeaHos. - M.: Ll PUOP: MIH®PA-M, 2010. -
177 c.: 60x88 1/16. - (Hay4yHas mbicnb). (obnoxka) ISBN 978-5-369-00619-1, 200 ak3.
http://www.znanium.com/bookread.php?book=190805

2.bapcersH, A. A. AHann3 gaHHbIX 1 npoueccos: y4eb. nocobue / A. A. bapcersiH, M. C. KynpusiHos,

N. N. Xonoa, M. L. Tecc, C. N. Ennzapos. ? 3-e n3ga., nepepab. n gon. ? Cl6.: BXB-MNeTtepbypr,
2009. ? 512 c.: nn. + CD-ROM ? (YyebHas nuTtepaTypa ons By3oB). - ISBN 978-5-9775-0368-6.

http://www.znanium.com/bookread.php?book=350638

3. CtenaHos, PomaH Mpuropbesuny. TexHonoruns Data Mining: IHTennekTyanbHbIi aHanu3 gaHHbIX:
yyebHoe nocobwue / P. I'. CtenaHos; KasaH. roc. yH-T.?KasaHb: KasaHckuii rocyaapCTBEHHbIN
yHusepcuTteTt, 2009.7110 ¢

4.Bapues, C. V. 9BpncTuyeckne HelmpoceTeBble MOAENN B BUOGOUINKE: MPUNOXEHNE K Npobneme
CTPYKTYPHO-CPYHKLIMOHANTbHOrO COOTBETCTBUS [DNEKTPOHHbIN pecypc] : MoHorpadoms / C. .
Bapues, O. [I. bapuesa. - KpacHosipck: Cubupckunii coenepanbHblii yH-T, 2010. - 115 ¢. - ISBN
978-5-7638-2080-5.

http://www.znanium.com/bookread.php?book=443212

7.2. JlononHuTenbHasa nuteparypa:
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MporpamMma omcunnimHbl "9BpUCTMHECKME anropmTMbl B uccnegosaHunm onepaumin'; 080500.62 BruaHec-nHdopmaTtuka; 3aseayowmia
kadpenpoit, o.H. (noueHT) Muccapos M. .

1. CTpyKTYypbl 1 anroputMbl 06paboTkn AaHHbIX: YuyebHoe nocobue / B.L. Konpaes. - M.: VL PUOP:
HUL NMHDPA-M, 2014. - 296 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuar). (nepenner)
ISBN 978-5-369-01264-2, 500 aka3.

http://znanium.com/bookread.php?book=418290

2. bbikoBa, B. B. TeopeTnyeckme 0CHOBbI aHanu3a napameTpusnpoBaHHbIX anropuTtMoB
[OnekTpoHHbI pecypc] : MoHorpadovs / B. B. Beikosa. - KpacHosipck: Cub. coenep. yH-T, 2011. -
180 c. - ISBN 978-5-7638-2488-9.

http://znanium.com/bookread.php?book=441165

7.3. UHTepHeT-pecypcChbl:
MCCNEOOBAHWE OMEPALIIA M METO bl ONTUMUSALINK -
http://kek.ksu.ru/EOS/MO/index.html

VccneposaHue onepauunii B akoHomuke ? Kpemep Kypc nekumin www.economy.bsu.by/
OHnaiH-y4ebHuk Teopun nrp Pooxepa MakKeitHa (Roger A. McCain) Taxa, Xemaun A. BeeneHue B
nccnenosaHve onepauum - www.tnu.in.ua

[MpuMepbl peweHnn 3agay no Teopun Urp - www.matburo.ru/ex_emm.php?p1=emmti
CUCTEMHbIN AHAJN3 - http://kek.ksu.ru/kek2/os.php

CNEL. rMABbl MATEMATWUYECKOIO NMPOIMrPAMMNPOBAHINA -
http://kek.ksu.ru/EOS/SGMP/index.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHne ancumnnanHbl "SBpVICTI/I‘-IeCKVIe anropmTMbl B CcnenosaHnn onepaunn: npennonaraert
ncnonb3oBaHme cnegywowero MmarepmnanbHO-TEXHNYECKOIro obecneyeHuns:

Nekummn n npakTUYeckne 3aHATUS NPOBOAATCS B ayAMTOPUSIX, UMEIOWMX AOCKY C MENOM (MapkepoM).

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnto 080500.62 "busHec-nHgopmatmka" 1 Nnpouno NoAroToBKM He NPeayCMOTPEHO .

PervncrpaumnoHHblii Homep 9150214 DAEKTPOHHEH
VHHUBEPCHTET
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kadpenpoit, o.H. (noueHT) Muccapos M. .

ABTOpP(bI):

Mwuccapos M. 1.

" 201 __r.
PeueH3eHT(bl):

BonoguH U.H.

" 201 __r.
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