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1 leap TUCHUTITHHBI.

B pesynbraTe OCBOEHHS JaHHON IUCHUIUIMHBI Yy OOYyYarolerocs MJOKHBI ObITh
c(hOopMUpPOBaHbI KOMIIETEHIIMHM OCHOBHOHM MpodeccroHalbHON 00pa30BaTEbHON MPOTrPaMMBbI

Maructparypsl (naiee - OITOII): TIK-1.

®opMmupyemMble KOMIETeHIMH, HHAUKATOPbI JOCTHKEHUS] KOMIIETEHIUI, 3HAHUS,

YmMeHusi, HABbIKHA

Tabmmma 1 — MHAuKaTOphl TOCTHKEHUS KOMIIETCHIINHI, POpMUPYEeMbIe TUCITUTIIIMHOM

MallMHHOTO OOyuYeHus ¢

KOHKPETHOT'O IIpouecca

Baagern:

MaIlMHHOTO OOy4YeHus ¢
pelIeHUs PUKIIAIHBIX 337124

Kon u HazBanme WnaukaTtops! nocTmwkeHust | 3HaHUS, yMeHHs, HaBBIKH (3Y B), hopmupyembie
KOMIIETCHIIMH xomnerenun no OITOIT JUCHUIIMHOMN
IIK-1 Crocoben I1K 1.4 Ciocoben 3HaTh:
HpOBOHI/IT}, ]'[pOBOI[I/IT[, aAHAJIUTHUYCCKHUEC — COBpPEMCHHBLIC METObI, UCIIOJIL3YEMBIC B
a”HaAJIUTHUYECKHUE HCCIIEeIOBAaHUS C MAaIIMHHOM O6y“IeHHH, B TOM 4YHUCJIC, MAIIMHHOM
HCCIIEIOBAHUS C NpUMEHEHHEM TEXHOJIOT Ui 0DyueHHH C NOJIKpEeTIIeHHEM;
HpI/IMeHeHI/ICM 60J'IBH_II/IX TAHHBIX B — TEHACHLOUU pa63BI/ITI/I$[, HAy4YHBIC H H[6)I/IKJ'I8.I[HBI€
o OCTHXKXCHUA B 00JJaCTU MAIIUHHOIO O €HHuAaA C
TEXHOJIOTHH OOJIBIIMX | COOTBETCTBHU C A ya
MOJAKPCIIIICHHUCM.
JIAHHBIX TpeOOBaHUAMHM 3aKa3unKa )
YMers:

— aHaJIM3upoBaTh U MO[[I/I(i)I/IHI/IpOBaTI) METOAbI
MOAKPCIIJICHUEM  JJIA
OIPCACIICHUA Hauboee MOAXOAAIICTO MPH IMPOTHO3E

— HCIIOJIB30BaTh MCTOJAbI MAILIMHHOT'O 06yqu1/1;1 C
MOAKPCIIIICHUEM IJIA PCHICHUA HaAYYHO-
HCCIICA0BATCIIbCKUX U IPUKIIAAHBIX 3a1a4.

— HaBbIKaMM HCIOJIb30BaHUA COBPEMCHHBIX METOJOB
MOAKPEIVICHUEM  JIJIA

MecTo TMCHHUNIIIINHBI

JuctunnuHa BKiIO4eHa B MoAyidb «Anamu3 naHHeix» OIIOII BO wu  sBnsercs

JUCLIUILIMHOM 110 BI>I60py. I[I/ICI_II/IHJ'II/IHa ocBamMBaeTcs Ha 4 KypcCce B 8 CEMECTpE.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI NIPOMEKYTOYHOM aTTECTALMU.

Tabmuua 2 — O6beM U TPYyL0EMKOCTh TUCIUITIIMHBI 110 BUJIaM YYE€OHbBIX 3aHATHH

OO0wast TpyIOEMKOCTb | BUIBI y4eOHOM pabOTHI IO TUCUUIUINHE, TPOBOAUMBIC B
pasHBIX opmax

O06BEM HacoB 10
hopmam oOyueHwsI

(0102]0)
1 O0miast TpyJ0eMKOCTh TUCIUIUINHBI 180
2 KontakTHas pabora oOydwarommxcsi ¢ mpernogasaTeneM (MO BUAaM y4eOHBIX 36
3aHATHHN) (BCETO)
AynutopHas pabora (Bcero): 36
B TOM YHCJIE:
JIEKITUA 2
nabopatopHbie pabOTHI 34
BreayauropHast pabora (Bcero):
3 CamocTtosTeabHas padboTa 00ydarouxcs (BCero) 108
4 IlpomexyTouHasl aTTecTalusi OOydaroIlerocsi U OObEM uacoB, BbIIEJIEHHBINH Ha 36

MPOMEKYTOUYHYIO aTTECTAIMIO: - 9k3aMeH (8 cemecTp)

3. Y4eOHO-TeMATHYECKHMI IJIAH U COIeP:KaHNe JUCHUILINHBI.




3.1 YueOHO-TeMaTHYeCKHUIl TJIAH
Tabnuma 3 - YueOHo-TeMaTHiecKuit T1aH 0uHOM GopMbI 00ydeHHS

= Obmas TpymoeMKoCTh
B Tpymoém|  3aHATHH (Jac.)
= Paszensl 1 TeMBl  JUCIUILIAHEI KOCTb 0DdO @opmbl TEKYLIET0 KOHTPOIIA 1
5 (6cezo & MPOMEXKYTOYHO# aTTecTalnu
X I10 3aHATHAM YZAUTOPH. YCIEBAa€MOCTH
2 uac.) 3aHSITHS CPC
g JeKi. | Jab.
1 OCHOBHBIC TIOHATHS MAIIMHHOTO 00y4eHus | 39 1 2 36 Pedepat
C MOAKPEIUICHUEM
2 ANTOPUTMBI MallIMHHOTO OOYUYEeHHS ¢ 63 1 26 36 JlabopaTopHsie paboTHI
HOJIKPEIICHHEM
3 3aga4ya 00 ONTUMaNIBEHOM paclpeaeieHIN 42 6 36 JlabopaTopHsie paboTHI
PECYPCOB B YCIOBHUSIX HEOTPEACICHHOCTH
[TpomexyTOoUHas aTTECTAIU - 36 36
JK3aMCH
Bcero: | 180 2 34 108 36

4 HOpﬂ)IOK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMHpOBaHHOCTI/I

KOMHeTeHIIl/Iﬁ oﬁyqalomerom B TeKymeii 141 HpOMeH(yTOqHOﬁ arTrecranuu.
JUist TIOJIOKUTENFHOW OIEHKH 10 pe3yJbTaTaM OCBOEHHS IMCUUIUIMHBI 00y4aroImeMycs
HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BHUABI yueOHOU paloThl. OlleHKa pPe3yJbTaToOB
paboTel oOy4Jaromierocs B bayuiax (1o BuaM) MpuBeAcHa B Tadymie 4.
Tabmuna 4 - Illkama u nDoka3zaTenu OLIEHHWBAaHUSA pE3YyJIbTaTOB Y4YeOHOH pabOThI
oOyuJaromuxcs 1o Buaam B 6asHo-peiiTuaronoii cucteme (bPC)

VYuebHas padora |Cymma  |Bumsl u pe3ynbTaThl OneHka B aTTecTalluu bannst
(BHIBI) GamIoB  |yueGHOI paboThl (mKasnia ¥ mokas3aTenu OlleHUBaHNSA)

\Tekymias yueOHas |80 Pedepar 5 6a10B (IIOPOroBOE 3HAYCHNUE) 5-8
pabota B cemecTpe 10 6an0B (MakcHUMaIbHOE 3HAYCHUE)

(ITocemenue

3AHSTH 10 JlabopaTtophsle paboTsl  |OTueT Mo JabopaTopHoii padore (18 36-72

OTYEeTOB):

paclucaHuio U
2 6ansoB (BeIToHEHO 51 - 65% 3amanuii)

BBIMOJTHCHHE
3ananmii) 3 6anma (BIOTHEHO 66 - 85% 3amaHmif)
4 6asutoB (BhIoHEHO 86 - 100% 3amaHmin)
HToro no tekyuieii padore B cemecTpe 41 -80
IMpomexyrounast |20 Pemenue 3anaum 1. 5 6ans10B (MOporoBOE 3HAUEHUE) 5-10
aTTecranus (3a4eT 10 6ansoB (MakCHMalbHOE 3HAUCHUE)
C OIICHKO) Pemenue 3agaum 2. 5 6aJutoB (ITOPOrOBOC 3HAYCHUE) 5-10
10 6anmoB (MakCHMaIbHOE 3HAYCHUE)
HTOro mo npoMeXyTo4HO# aTTecTanuu (3a4eT ¢ OLUEeHKOi) 10-20

CymmapHas oneHka no aucuuniaune: CymMa 6amioB TEKyIed 1 IpoMexyTouHoit arrectaiun 51 — 100 6.

B npomexxyTouHOW arTecTaluu OIEHKa BbICTaBIseTcs B BegoMocTh B 100-OammpHOMH
IIKaje ¥ B OyKBEHHOM SKBUBaJieHTe (Tabnuia 5)
Tabnuna 5 — Cootrnecenue 100-0anabHOMN MIKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpanHbIX - =
o JHACLUIUIMHBI U Oyenka byxeennwiii axeusanenm byxeennwiii
KOMIIETeHIIUH 9IKBUBANEHM
86 - 100 [TpoaBuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIICHHBIH 4 XOPOIIIO 3auTeHO
51-65 [Toporossiit 3 YIOBJIETBOPUTENBHO
0-50 IepBbIit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno




5 MarepHajJbHO-TeXHHYECKOE, MPOrPAMMHOE H YUeOHO-MeTOANYECKOoe
o0ecrneyeHre TUCHUILIUHBI.

5.1 YueOnasi imTeparypa

OcHognas yuebnas aumepamypa

1. ®nax, II. MammaHOEe OOyueHme. Hayka m MCKYyCCTBO TOCTPOEHHS ajJTOPUTMOB, KOTOPBIE
W3BJIEKalOT 3HaHuA U3 AaHHbix / I1. ®daax. — Mocksa : IMK Ilpecc, 2015. — 400 ¢. — ISBN 978-5-
97060-273-7. — Texct : anekTpoHHbIH // Jlanp : s7ekTpoHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/69955. — Pexxum mocTyma: [yis aBTOPH3. TOIb30BaTEICH.

Llonoanumenvhas yuebnas numepamypa

1. I'magunun, 1. E. Texnonoruu mammuaHOro 00y4yenus : yueOHo-meroanueckoe nmocoodue / I1. E.
I'magmmma, K. O. bouenmna. — Cankr-llerepoypr : HUY HUTMO, 2020. — 75 c.— Tekcr:
3NEKTPOHHBIH // Jlanb : 3NEKTPOHHO-ONOIHOTEeYHAS CUCTEMa. — URL:
https://e.lanbook.com/book/190885. — Pexum mocTyma: ajst aBTOPH3. MOJIB30BATENEH.

2. anes-Bapm, L. Mnen mamuaHOTO 00yueHUs : ydeOHOoe mocodume / III. Illames-IIBapi,
ben-JlaBunlll. ; mepeBoy c arrnmiickoro A. A. Cinuakuaa. — Mocksa : JIMK Ilpecc, 2019. — 436 ¢. —
ISBN 978-5-97060-673-5. — Tekcr : anekTpoHHbIi // JIaHb : 37eKTpOHHO-OMOIMOTEUHasl cucTeMa. —
URL.: https://e.lanbook.com/book/131686. — Pexxum noctyma: 1ist aBTOPH3. TOJIb30BaTECH.

3. baiimyparos, 1. P. MeTop! aBTOMaTH3aliy MAIMHHOTO 00y4YeHHd : yueOHoe mocodue / U. P.
BaiimyparoB. — Cankr-Ilerepbypr : HUY UTMO, 2020. — 40 c. — Tekcr : anektpoHHslii // JlaHb :
3NeKTPOHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/190871. — Pesxxum mocrtyma:
ISl aBTOPU3. MOJIb30BATENEH.

4. Makkunnu, Y. Python u ananus mganmeix / Y. MakKHHHH ; TIEPEBOJ C aHTIHHCKOTO A. A.
CnunkuHa. — 2-0€ u3f., uctp. u gorn. — Mocksa : JIMK Ilpecc, 2020. — 540 c¢. — ISBN 978-5-97060-
590-5. — Tekcr: onexrtponnsiii// JlaHp : oSnekTpoHHO-OMOnMmoTeuHass cucrtema. — URL:
https://e.lanbook.com/book/131721. — Pexxum 10CTyma: AJsi aBTOPHU3. MOTb30BATEICH.

5.2 MarepuajibHO-TEXHHYECKOEe M  TPOrpaMMHOe obecrevyeHHe

AUCIUILINHDI.

VY4eOHble 3aHATHS N0 AUCHUILIMHE MpoBoAATCS B yueOHbIX aynutopusax KI'TIM ®I'BOY
BO Keml'V:

410 Yuebnas aymuTtopust (MyIbTUMEIUHHAS) U TPOBEACHHUS: 654079,

- 3aHATHH JIEKIIMOHHOIO THIIA, KemepoBckas

- TPYNIOBBIX U MHIUBUAYaIbHBIX KOHCYJIbTAIIUN; 001acTh, T.
- TEKYIIEro KOHTPOJISI ¥ IPOMEXKYTOUYHOU aTTeCTaIUH; Hogoky3Herk,
Crnenuanu3upoBannas (yueOHas) MeOesb: JIocKa MelioBasi, Kadeapa, MOHOOJOKH|MP-KT
ayJUTOPHBIE. Meramtypros,
OG6opyI0oBaHKE: CTAIIMOHAPHOE - KOMITLIOTEP, SKPaH, IPOSKTOpP. o. 19

Hcnonszyemoe mporpammuoe obecriedenne: MSWindows (MicrosoftlmaginePremium
3 year 1o cyOiuieH3noHHOMY norosopy Ne 1212/KMP ot 12.12.2018 r. g0 12.12.2021
r.), LibreOffice (cBoboano pacmpoctpansemoe 110), SAnnexc.bpaysep (oreuecTBeHHOE
cB0OOHO pacnpoctpansemoe 110).

WuTeprert ¢ obecnieuennem nocryna B DMOC.

508 JlabopaTopusi KOMIIBIOTEPHOTO MOJICITMPOBAHUS 654079,
VYuebnas ayauTopus (MyJIbTUMEIUIHAS) 1151 IPOBEACHUS: Kemeposckas

- 3aHATHH JIAOOPATOPHOI'O THIIA; 0071aCTh, r.
- CAaMOCTOSITEIbHOM padoThI; HoBoky3Her,

CriennanusupoBaHHas (yueOHas1) MeOenb: Tocka MenoBasi, Kadeapa, CTONbL, CTYJIbS.  |IP-KT
OOopynoBanue Ui Mpe3eHTalMy y4eOHOro MaTepHaia: CTalMOHAPHOE - KOMIbIoTep| MeTaurypros,
MIPETI0IaBaTeNsl, IPOEKTOP, DKPaH. o 19
JlaGoparopHoe 000pyZOBaHHE: CTALIMOHAPHOE — KOMITBIOTEPHI il oOydaromuxcs (18
IIT. ).

Hcnonszyemoe nporpamMmmuoe obecreuenne: MSWindows (MicrosoftlmaginePremium
3 year no cyonuneHn3noHaomMy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
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r.), LibreOffice (cBobomHo pacnpocrpansemoe I10O), FoxitReader (cBobGomHO
pacnpoctpansiemoe  110), Firefox 14 (cBoGoguo pacmpoctpansemoe [10),
SAnnexc.bpay3ep (oredecTBeHHOEe cBOoOOAHO pacmpoctpansiemoe I10), Opera 12
(cBobomuO pacmupoctpansemoe 110), Python c¢ pacmmpenusmu PIL, Py OpenGL,
(cBoOOIHO pacnpocTpansemoe [10)

WuaTepHet ¢ obecrieuennem noctyna B DMOC.

5.3  CoBpemenHble  npodeccuoHAIbHbIE  0a3bl  JAHHBIX H

l/IH(l)OpMaHl/IOHH])Ie ClIpaBOYHbBIC CUCTEMBI.

epeyens CIIB/l u UCC no nucumniuinae

1. Hudopmamumonnas cucrema «OOIMIEPOCCUUCKUI MAaTEeMAaTHUYECCKUN TOPTAI», PEKUM
nocryna : http://www.mathnet.ru/

2. WubopmanuoHHas cucTeMa «DKCIIOHEHTa» - IEHTP WHKCHEPHBIX TEXHOJOTHHA H

MOJICTTMPOBaHHUS, PeKUM nocTyna :http://www.exponenta.ru

3. baza mannbix Science Direct (6ostee 1500 sxypuanoB u3aarenbcrBa Elsevier, cpeau
HUX M3JIaHUs 10 MaTeMaTHKe U nHpOpMaTHKe), pexkum foctyma :https://www.sciencedirect.com

4. UCI Machine Learning Repository — peno3uropuii HabOpOB JaHHBIX IS
MaIlMHHOTO 00y4eHus - http://archive.ics.uci.edu/ml/
5. IAPR Education Committee & ResourceS — KOJUIEKIMS CCBUIOK Ha

o0pa3oBaTelbHBIC PECYpPChI 10 PACIIO3HABAHHIO 00pa30B, MAIIMHHOMY OOY4YEHHIO, 00paboTKe
CUTHAJIOB, 00pabOTKe M300pOKEHUH ¥  KOMIBIOTEPHOMY 3pEHHUIO, MOJJep)KUBaeMast
MexnynapoaHoi acconuanuen pacro3HaBaHus 00pa3oB -
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php

6. IlopTanm mo WMHTENNEKTyalbHOMY aHaIN3y HAaHHBIX, MOJepkuBaeMblii [ puropuem
[Tarenkum-Llanupo - http://www.kdnuggets.com/

7. TlpodeccuonanbHblii HMH()OPMAIMOHHO-AaHATUTUYECKHH pecypec, IMOCBSILEHHBIN

MaI_HI/IHHOMy 06y‘IeHI/II-O, pacn03HaBaHmo 06p2130B nu I/IHTeJ'IJ'IeKTyaJ'ILHOMy aHaJ'II/I3y JAaHHBIX. -
http://machinelearning.ru

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. IlpumepHble BONPOCHI U 3ajaHus / 3aJa4u JJsl MPOMEKYTOYHOI

arTrecralmmum
Teopemuqecxue 60npocsl

1. OcHOBHBIE Ope/ieNIeH s MAIIMHHOTO 00YyYeHHs ¢ TOAKPEIUIeHneM. ATeHT, cpesia, Harpaa,
COCTOSIHUE, MTOJINTHKA, CTONMOCTD, CKHJIKa, 3HaUeHNe (DYHKIMH, MOJIENTb Cpe/ibl, 3HaYeHne Q
(3HaueHue aeiictus Q).

2. llens MammMHHOTO 00yUeHHs ¢ oKpernieHneM. [IpuMepsl UCTIONIb30BaHUs.

3. AaroputMbl MalIMHHOTO 00yUYeHHMs ¢ moaKperuieHneM. State-Action-Reward-State-Action
(SARSA).

4. AnTopuUTMBI MAaIlIMHHOTO 00YyUYeHHs ¢ moakperuieHrneM. Q-Learning.

5. Aaroputmbl MalIMHHOTO 00yueHus ¢ nmoakperuieHueM. Deep Q-Networks (I'myOokue Q-
CETH).

6. AropuT™MBI MallIMHHOTO O0YUYEHUS C MOJKPEIUIeHueM. | eHeTHUYeCKHe alrOpUTMBI.


http://www.exponenta.ru/
http://archive.ics.uci.edu/ml/
http://homepages.inf.ed.ac.uk/rbf/IAPR/index.php
http://www.kdnuggets.com/
http://machinelearning.ru/

7. AnropuTMBI MalIMHHOTO 00YYEHHUs C MOAKpeIuieHneM. Tunusanus MeTo10B Ha on-policy u
off-policy.

8. XKazmnble u sricuion-xaanele crpareruu. Cpena s SKCepuMeHTOB. MeTo1 cpaBHEHUS ©
MOJKPETIIICHUEM.

9. Meton npecienoBaHus.

10. AmanTuBHBIE CTPATErHU HA OCHOBE CKOJIB3SAIINX CPEIHUX.

Ilpakxmuueckue 3a0anus

1. Peanu3oBate pelieHue 3a1a4d 0 MHOTOPYKOM OaHIHTE ¢ TIOMOIIIbI0 anroputma Q-Learning.
2. PeanmuzoBath pelieHre 3a1a4u 0 MHOTOPYKOM OaHAHTE ¢ MoMoIbio anroputMa SARSA.

3. Peanm3oBarh pemnieHHne 3aqaud 0 MHOTOPYKOM OaHAHMTE ¢ TOMOINIbio anroputma Deep Q-
Networks.

4. PeamusoBarh ¢ mnomomipio Q-Learning pemenne 3amaun: Ecth 30Ha s 00ydeHuUs
OEeCUIOTHOTO TaKCH, KOTOPOE HEOOXOAUMO OOYYUTH JOCTABIATH MACCaAKUPOB HA MApKOBKY B
yeTeipe paznuunbie Touku (R,G,Y,B). 3agaua Takcu — moaXBaTUTh acCakupa B OJTHON TOYKE U
BBICAJINTh €T0 B Apyroil. Peanmu3oBars paboTy Takcu co mrpadamu U Harpagamu: +20 04KoB 3a
YCIEIIHYIO BBICAJIKy Maccakupa U -1 OYKO 3a KaXKABIA IIar, 3aTpaueHHBIM Ha 3TO, TaKXKe
npenxycMoTpen mrpad -10 o4koB 3a Kaxayl0 HENpPeAyCMOTPEHHYIO MOCAIKy U BBICAIKY
naccaxupa.

5. PeanmmzoBath ¢ momombio SARSA pemenne 3anaun: EcTs 30Ha i1t 00ydeHus! OECITUIIOTHOTO
TaKCH, KOTOpPO€ HEOOXOIUMO OOY4YHTh [JOCTAaBJIATh MAacCa)XUPOB Ha IAapKOBKY B YEThIpE
pasnuuable Touku (R,G,Y,B). 3amaua Takcu — MOAXBAaTUTh Macca)kupa B OAHON TOUKe H
BBICAJIUTh €ro B Apyroil. PeanusoBars paboTy Takcu co mrpadamu u Harpagamu: +20 O4koB 3a
YCIICIIHYIO BBICAJKY TMAcCaKupa W -1 OUYKO 3a KaKIbId IIar, 3aTpaueHHBId Ha 3TO, TaKXKe
npenycMorpeH mTpagd -10 OYKOB 3a KaXIyI0 HENPEeIyCMOTPEHHYIO MOCAJKy M BBICAJIKY
naccaxupa.

6. PeanmmzoBats ¢ momoipio Deep Q-Networks pemienwe 3amaunm: EcTh 30HA it 00ydeHuUs
OECITMIIOTHOTO TaKCH, KOTOPOE HEOOXOIMMO OOYYUTH JOCTABIISATH MACCAKUPOB HA TAPKOBKY B
yeTelpe paznuunble Touku (R,G,Y,B). 3anadya Takcu — noaxBaTUTh Maccakupa B OJHON TOUKE U
BBICAJUTh €ro B Apyroil. PeanuzoBars paboTy Takcu co mrpadamu U Harpajgamu: +20 oukoB 3a
YCHEIIHYI0 BBICAAKY INaccaxkupa M -1 OYKO 3a KaXKAbld IIar, 3aTpadyeHHbId Ha 3TO, TAKKE
npenycMotpeH mTpad -10 OYKOB 3a KXY HEMPETyCMOTPEHHYIO MOCAIKy H BBICAJIKY

naccaxxupa.

CocraBurens (n): Pemernukosa E.B., mornent




