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CucreMbl uCKyccTBEHHOT0 HHTEIIeKTa 1 MLOps

HanpaBieHue noaroToBKu (CIenuaibHOCTD)
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02.04.02 ®yngameHTaJbHAA MHGOPMAaTHKA M HH(OPMAIMOHHBIE TEXHOJIOTHHM NPOPUIbL
HNHuTeiekTyabHbIE TEXHOJOTHH, AUCUUILINHA CHUCTEeMbI HCKYCCTBEHHOr0 nHTeiekTa 1 MLOps, 2026 roa
Ha0opa, ouHasi popma oOydeHust

Pabouass mporpaMma QM cHUILVIMHBI (MOAYJIs1) 0100peHa U PeKOMEH/I0BaHa:
ITpopekrop no yueOHoii paboTte yTBepkaeHo 27.02.2026 A.A. CanamaroB

Y4eHBIM COBETOM HHCTUTYTA WH()OPMAIIMOHHBIX TEXHOJIOTUI
ITporoxon 3acenanust Ne 7 ot 26.02.2026
[Ipencenarens YueHoro coBera

WHCTUTYTa UHPOPMAIIMOHHBIX
TEXHOJIOTHI COTJIACOBaHO 10.B. Ilerpuuenko

3acenannem kadgeapbl HHGOPMANMOHHBIX TEXHOJIOTHIA U IKOHOMHUYECKOH HHpOPpMATHKH
[Iporokon 3acenanus Ne7 ot 26.02.2026
3aBenyromuii kapeapoi COIJIaCOBAHO C.A. Cxkpunos

ABTOD (COCTaBUTEIb) B.A. MenbHUKOB

Crpykrypa padoueii mporpaMmmbl coOO0TBeTCTBYeT NpuKa3y pekropa ®I'bOY BO «Heal '¥V» ot «13»
anpess 2021 r. Ne 274-1



MMUHOBPHAYKU POCCHH
\,} denepanbHOE rocyapcTBEHHOE O10KETHOE 00pa3oBaTeNnbHOEe
@ yUpex/eHHUe BBICIIEro 00pa3oBaHUs

«Yensnbunckuii rocynapctBenHsii yausepcurer» (PI'BOY BO «Uenl'Vy»)

Pabouas nporpamma aucuuruinabl "CHCTEMBI HCKYCCTBEHHOTO HHTEIIIeKTa 1 MLOps" 1o HampaBiIeHUIo MOArOTOBKU
(ciermanbpHOCcTH) 02.04.02 "dyHnameHTanbHas HHPOPMATHKA M HHPOPMAIIMOHHBIE TEXHOJIOTHH" HAIIPaBICHHOCTH crp. 2
(npodumto) MuTennexryansHsle TexHogaoruu ®PI'bOY BO «Yenl'Vy»

Copaep:xxanue

1. Ilenun ocBOEHUS AUCUHUILIAHBI

2. Mecto nuctuiuiuasl B ctpykrype OITOIT

3. Komnerenuuu oOyyaroierocs, GopMupyemMble B pe3yabTaTe OCBOCHUS AUCITUTIIIUHBI
(Mofy1is)

4. O0beM TUCUUIUIMHBI (MOIYJIS)

5. CTpyKTypa U coaepkaHue JUCUUILIAHBI (MOMYJIS)

6. @oH/ OLICHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLIECHOYHBIX CPEJICTB

6.2. TunoBbie KOHTPOJILHBIE 3aJJaHUSI M MHBIE MAaT€PUAJIbI JUIsl TEKYIIECH aTTECTAIluN
6.3. TumnoBble KOHTPOJILHBIE BOMPOCHI U 3aaHus JIsl TPOMEXKYTOYHOM aTTeCTalluu

6.4. Kputepun orieHHUBaHUS

7. YaeOHO-MeToau4yeckoe U MHGOpMaImoOHHOE 00ecTieYeHUE JUCITUTIITUHBI (MOTYJIs)
7.1. Pekomenyemas aureparypa

7.2. Ilepeuenpb pecypcoB uH()OPMaIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuenb nH(POPMAITMOHHBIX TEXHOIOTUI

8. MarepualibHO-TEXHUYECKOE 00ECIIeUeHHE TUCIUIIIMHBI (MOTYJIs)

9. Meroauueckue ykazaHus Jjisi 00y4aroIIUXCcs 0 OCBOCHUIO TUCIUIUIMHBI (MOTYJIS)
10. CneuunanbHbie yCIOBUS OCBOCHHUS TUCIUIUIMHBI O0yYarONIMMHUCS C MHBAJIUIHOCTBIO U
OTpaHUYCHHBIMHA BO3MOKHOCTSIMHU 310POBbBSI
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MMUHOBPHAYKU POCCHH
\,} denepanbHOE rocyapcTBEHHOE O10KETHOE 00pa3oBaTeNnbHOEe
@ yUpex/eHHUe BBICIIEro 00pa3oBaHUs

«YensOuHckuit rocynapctBeHHsii yausepcuter» (PI'EOY BO «Henl'Vy)

Pabouas nporpamma aucuuruinabl "CHCTEMBI HCKYCCTBEHHOTO HHTEIIIeKTa 1 MLOps" 1o HampaBiIeHUIo MOArOTOBKU
(ciermanbpHOCcTH) 02.04.02 "dyHnameHTanbHas HHPOPMATHKA M HHPOPMAIIMOHHBIE TEXHOJIOTHH" HAIIPaBICHHOCTH crp. 3
(npodumto) MuTennexryansHsle TexHogaoruu ®PI'bOY BO «Yenl'Vy»

1. IEJIM OCBOEHUS JUCIIUITJINHBI

I_[eJ'II) — C(bOpMI/IpOBaTB Y CTYACHTOB HaBbIKU paGOTLI C JaHHBIMU U PCHICHHWA ITPUKIIAJIHBIX 3a/la4, JaTh ITPEACTABIICHUEC 00 OCHOBHBIX
MCTOJJaX MallIMHHOI'O 06y'{eH1/1$1 " BUJax 3aaayd, peuracMbIX UMH.

3agaun:

1. O3HaKOMHTH CTYACHTOB C OCHOBHBIMHU 3ala4aMi MalllUHHOI'O o6yquI/1;1.

2. laTe mipe/icTaBlicHHe 00 OCHOBHBIX METO/IaX MAITMHHOTO 00YUYCeHHsI, BHIOOpA MOIEIH JJIsi KOHKPETHOM 3a/1auH, OI[EHKE Ka4yeCcTBa
MOJIETIN K €€ HACTPOUKE.

3. CchopmupoBaTh IpaKTHUECKHE HABBIKM PEIICHHUS 3a4a9 MAIMHHOTO 00Yy4YEHHS, OKa3aTh TOTOBBIC PeaTn3alii METOI0B
MAIIHHOTO 00yYeHHsI B COBPEMEHHBIX OMOIMOTEKaX.

Pe3yHbTaTLI 06yqu1/1;1 110 JUCHUINIMHEC HAIIPABJICHBI HA JOCTMXKCHHUE HHIANKATOPOB!:

[TK-4.1. O6aanaet 3HaHUSIMH METOJIOB U aJITOPUTMOB MAIIMHHOI'O OOYYEHHS H HHTEJUICKTYyaIbHOI0 aHaAJIM3a JaHHBIX, CPEJICTB U
TEXHOJIOTHH cOopa, 00padOTKH 1 MPEICTAaBICHHS JAHHBIX

[TIK-4.2. JleMoHCTpUpYET YMEHUSI BBIOOpA METOIOB MAITUHHOTO O0YyYCHUS ¥ TEXHOJIOTHI aHaIM3a TAaHHBIX, TEXHOJIOTHIA pa3paboTKu
NTOPUTMUYECKHUX U MTPOTPaMMHBIX PEIICHHUI NCXO/Sl U3 TPEOOBAHUH K PEIICHUIO MTPUKITAIHBIX 3a1a9

[TK-4.3. MimeeT npaKTUIECKHiA OIBIT Pa3padOTKH HOBBIX aITOPUTMUYECKHIX, METOJUIECKUX M TEXHOJIOTHUECKHX PELICHHUH B
MIPUKJIA/IHBIX 3a/la4yaX HHTEJIEKTYIbHOTO aHaIN3a JaHHBIX

[TK-6.1. JIleMOHCTpUpYET 3HAHUE OCHOB ONEPAIIMOHHBIX CHCTEM, CETEBBIX TEXHOJIOT MM, I3bIKOB MPOrPaMMUPOBaHHUS, 033 JaHHBIX U
TEXHOJIOTH apalIeIbHONH 00pab0TKU JaHHBIX, ONOIHMOTEK U TTAKETOB MPOrPaMM

[1K-6.2. JleMOHCTpUpYyET YMEHHS pa3padaThiBaTh MPOrPAMMHOI0 00ECIICUCHHE C UCTIOIb30BAHHUEM S3bIKOB M TEXHOJIOTHI
IPOTrPaMMHUPOBAHHS, SNEKTPOHHBIX OMOINOTEK, 0a3 TaHHBIX, CETEBLIX TEXHOJIIOTHH U ONEPALIOHHBIX CHCTEM

[TK-6.3. MimeeT npakTHYECKUI OIBIT UCIOJIb30BAHUS OTICPAIIMOHHBIX CUCTEM, COBPEMEHHBIX SI3bIKOB IIPOIPAMMHUPOBaHHUSI, ONOIHOTEK
U TaKeTOB MIPOrpaMM, CUCTEM YIIPaBlIeHHs 0a3aMu JTaHHBIX ¥ TEXHOJIOTHH MapalieabHON 00pabOoTKU JaHHBIX

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hukn (paznpen) OTIOIT: b1.B.03

2.1 TpeGoBaHus K IPeABAPHUTEILHON MOAT0TOBKE 00y4al01Lerocs:

MaimuHHOe 06yqer-me W aHaJIM3 TaHHBIX

2.2 JIncuMnJauHbI U MPAKTHKH, VIS KOTOPbIX 0CBOEHME JAHHOM TMCIUILIUHBI (MOIYJIsl) He00X0AMMO KaK MpeallecTBYIolee:

[ToaroToBka K MpoLeaype 3aIlUThl U 3allMTa BBITYCKHON KBATH(UKAIIMOHHON PabOThI

3. KOMIIETEHLIMY OBYYAIOLIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLHUATLIMHBI
(MOJYJIST)

IIK-4: Cnnoco0HoCTB co0MpaTh, 00padaThIBATh U HHTEPNPETHPOBATH JaHHbIE, MCII0JIb3Ysl METO/Ibl MAIIMHHOTO 00y4eHHUsI U
HCKYCCTBEHHOI'0 HHTEJIJIEKTA; CIIOCOOHOCTH K Pa3padoTKe HOBBIX AJITOPUTMHYECKHX, METOANYECKHX H TEXHOJOTHYECKHX
peleHHii B NPUKJIAJIHBIX 321a4aX HHTEJUVIEKTYAJbHOI0 aHAJU3a JaHHbBIX

3HaTh:

- KIIIOUCBBIC TCPMUHEI B 001aCTH MAIIMHHOTO 06y11eH1/1;1 1 HCKYCCTBCHHOI'O MHTCJUICKTA,
- OCHOBHBIC METOIUKH Cb()pMa.]'II/BaI.[I/II/I " IpeaACTaBJICHUA TaHHBIX

YMmerh:

MIPUMEHSATh METO/IbI cOOpa 1 00PabOTKHU JIaHHBIX M3 Pa3JIMYHBIX HCTOYHUKOB; 0OOCHOBAHHO BBIOMPATH MPOrPAMMHBIE CIIOCOObBI
00paboTku nHpOpMaIK

Baagern:

HaBBIKAMH HCITI0JIb30BAHUA CIICIIUAJIBHOI'O IIPOTPaMMHOIO obecrieyeHust JJIs1 pa3p360TKI/I HOBBIX TCXHOJIOTHYCCKUX peIHeHI/Iﬁ B
TMPUKITAIHBIX 3aJla4ax

IIK-6: Cioco0HOCTH NPUMEHATDH B NP0 ecCHOHAILHOI 1eATeIbHOCTH COBPEMEHHBbIE SI3bIKH MPOrPAMMHUPOBAHUS U METOIbI
napajieJibHOi 00paboTKH JaHHBIX, ONlePANHOHHbIE CHCTEMbI, YJIeKTPOHHbIE OMOJIHOTEKH U MAKeThI MPOrpaMM, ceTeBbIe
TeXHOJIOTHH

3HaTh:

IPUHLUIBI ¥ UHCTpYMeHTh MLOps

© ®I'BOY BO «Henl'V»
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MMWHOBPHAYKHI POCCUI

YUPEIKKACHNUE BBICHIETO 06pa3OBaHI/I$I

@enepaﬂLHoe ToCy1apCTBEHHOC OI0JKETHOE 06pa3OBaTean0e

«YenssOunckuit rocynapctBenHslit yausepcuter» (GPI'BOY BO «Henl'Vy)

(mpodmnio) Nnrenmnexryansubie Texuonorun ®I'6OY BO «Yenl'V»

Pabouas nporpamma aucuuruinabl "CHCTEMBI HCKYCCTBEHHOTO HMHTe/IeKkTa 1 MLOps" 1o HampaBieHUIo MOATOTOBKU
(crermanbHOCTH)  02.04.02 "dyHnameHTanpHas HHPOPMATHKA M HHPOPMAIIMOHHBIE TEXHOJIOTHH" HAIIPaBICHHOCTH

ctp. 4

YMmerhb:

MLOps

AaBTOMATU3UPOBaTh NNPOLECCCHI MHTErpaliii U pa3BEPTHIBaAHUA Moz[enel‘/i MalIuHHOI'O 06y‘ICHI/I$I C UCITOJIb30BAHUEM MHCTPYMCHTOB

Baanern:

HaBbIKaMu IpuMeHeHus TexHoioruit MLOps

B pe3yjbTaTre 0CBOCHUS U CHUIITIMHBI oﬁyqamumﬁcsl JOJIZKEH

3.1|3naTn:

3.2|YMeTh:

3.3|Baagern:

4. OFbEM JUCLMILIUHBI (MOIY.JIST)

O6Lwan TpyaoeMKOCTb

43ET

YacoB 1o yueOHOMY ILIaHy :
B TOM YHCIIE :

ayTUTOPHBIC 3aHTHUA :
caMmocrosiTenbHas pabora : 72,7
9acoB Ha KOHTPOJIb
KOHTakTHas pabora: 35,3

144
32 9K3aMEHBI 3

36

Bunp! koHTpONsT B cemecTpax:

UKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3/ie/ioB U TeM /BH/L 3aHATHS/ Cemectp | Yacos JInTepatypa

| 3aHATHA [Kvbe
Pa3gen 1. BBenenne B aBTOMaTH3A1MI0 MAIIMHHOTO 00y4eHHA

1.1 Apromaruzanus aaMuHucTpupoBanus DevOps. 3 2 JIL.1JI1.2J12.1 J12.2
IMoaxox Infrastructure as Code. J2.3
JKu3HEeHHBII UK MPUIIOKEHUH MAIIMHHOTO 00yYeHUSI. 2102
ABTromaru3zanus MammHHOTro 00y4yeHus MLOps.

YpoBHH aBTOMATH3AIIMK MalIMHHOTO 00y4eHus /JIex/

1.2 Apromarusaims agmuaucTpupoBanus DevOps. [Toaxon Infrastructure as Code. 3 2 JI1.1 J11.2J12.1 J12.2
JKW3HEHHBIH UK TPUIIOKEHHH MAIIHHHOTO 00yUYeHHUs. ABTOMATH3AIIUS J12.3
MAaIIMHHOTO 00yUYCHHS 2152
MLOps. Mlp/

Pa3gen 2. Ocuosbl Continuous Delivery (CD)

2.1 Continuous Integration u Continuous Delivery (CI/CD). 3 2 JIT.1JIT.2J12.1 J12.2
Wucrpymentsr CI/CD. J12.3
ABTOMaTHUYECKOE Pa3BEPTHIBAHUE MPUIIOKEHUI MAIIMHHOTO 00ydeHus. /JIex/ 2102

2.2 Mogens MLOps ot Google. Yposau aBromatuzaimu MLOps. Continuous 3 2 JIT.1JI1.2J12.1 J12.2
Integration u J12.3
Continuous Delivery (CI/CD). Mnctpymentst CI/CD anst aBTOMaTH4ECKOTO 2192
pa3BepTHIBAHUS
MPUJIOKEHUI MamHHOro ooy4denus. /I1p/

Pa3nen 3. Konreiinepsbl.

3.1 TexHoNOTHA KOHTEHHEPOB. 3 2 JI.1JI1.2J12.1 J12.2
Docker. Ycranoka u Hactpoiika Docker. J12.3
Cosznanue koHTeliHepoB. PaboTa ¢ koHTeliHepamu B Docker. 2152
VYmupasnenue cereBbIMH KOHpurypanusmu B Docker.

Ob6ecnieuenre nHPpopMaIroHHo# 6e3omacuoctu B Docker.
Co3zaHne KOHTEHHEPOB C TPUJIOKEHUSIMA MAIlIMHHOTO 00y4eHus. /JIex/

© ®I'bOY BO «Heal'V»




\,} DegepanbHOE rocy1apcTBEHHOE Or0KETHOE 00pa30BaTelIbHOE
yUpex/eHUe BBICIIEro 00pa3oBaHUsL

«YenssOunckuit rocynapctBenHslit yausepcuter» (GPI'BOY BO «Henl'Vy)

MMWHOBPHAYKHI POCCUI

Pabouas nporpamma aucuuruinabl "CHCTEMBI HCKYCCTBEHHOTO HMHTe/IeKkTa 1 MLOps" 1o HampaBieHUIo MOATOTOBKU
(crermanbHOCTH)  02.04.02 "dyHnameHTanpHas HHPOPMATHKA M HHPOPMAIIMOHHBIE TEXHOJIOTHH" HAIIPaBICHHOCTH

(mpodmnio) Nnrenmnexryansubie Texuonorun ®I'6OY BO «Yenl'V»

cTp. 5

32 Texnonorust kouTeitHepoB. [IpenmymectBa u HepocTatku. KonTeitHeps JIT.1 JI1.2J12.1 J12.2
Docker. J2.3
CereBoe B3aumoelicTeue koHTeinepoB B Docker. O6ecrieuenue 2192
UH(GOPMALIMOHHON 0€30MMaCHOCTH
B Docker.

Co3aHue KOHTEIHEPOB ¢ MPUIIOKEHUSIMU MaIIMHHOTO 00y4eHus B Docker.
Hcnonp3oBanune Docker B pa3iMuHbIX onepannoHHbIX cucteMax (Linux,
Windows, MacOS).

O6passt Docker B Docker Hub. /TIp/

Paznen 4. O01auHble TEXHOJOTUH U pacnpeaeleHHbIe BbIYUCIEHU S

4.1 O0saYHbIe TEXHOJIOTUH. JIL.1JI1.2J12.1 J12.2
LleHTpBbl 00PaOOTKH JAHHBIX. J12.3
CepBepHBIC KIIaCTEPhL. 21032
HHCcTpyMeHTBI aBTOMATH3AIMH YIIPABIICHHUS CEPBEPHBIMU KIIACTEPAMH:

Ansible, Terraform.
Ob6ecnevenre HHPOPMAIMOHHOH 0€30MAaCHOCTH B KilacTepe cepBepoB /JIex/

4.2 Lentpsl 00padoTku qaHHbIX. OOnauHble BeruuciieHus. CepBepHbIC KIacTephl B JI1.1 J11.2J12.1 J12.2
LIEHTpax J12.3
00paboTKK AaHHBIX U 001auHbIX TIaTGopmax. /TIp/ 21052
Paznen 5. YnpaBieHnue KoHTeliHepaMu B Kj1acTepe.

5.1 TexHosorus ynpapieHusa KOHTEHHEpaMU. JIT.1JI1.2J12.1 J12.2
WncrpymeHTsI yrpaBnenus konteiHepamu: Kubernetes, Docker Swarm. J12.3
ABTOMaTH3anus pa3BepTHIBAHUS U YIpaBlieHNs KOHTelHepamu B Kubernetes. 2102
ObecrieueHre HHMOPMAIMOHHOHN OE30ITaCHOCTH.

[TpunoxeHus MUKpOCEPBUCHOH apXUTEKTYphI B Kiiactepe Kubernetes. /JIex/
Paznen 6. Pazpa6orka naiinyiaiifHoB MAallIMHHOTO 00y4YeHHS.

6.1 ABTOMaTu3anus npouecca 00y4eHus: MoJieel HCKYCCTBEHHOTO HHTEIICKTA. JIT.1JI1.2J12.1 J12.2
HHCTpyMeHTHI aBTOMATH3AIMH: CO3JaHIE TAUTUTAifHOB MAIIMHHOT'O O0YyYeHUSI. J12.3
Ucnonp3oBanue CI/CD coBMeCTHO ¢ naniaiHaMi MallTHHHOTO 00yUYECHHSI. 21032
/J1ex/

Pasznen 7. MonuTopuHr.

7.1 MOHUTOPHHT PabOTHI TIPUIIOKECHHMA. JIT.1JIT.2J12.1 J12.2
Wucrpymentsr Mmorutopunra: Graphana, Prometheus. J2.3
MOHHTOPHHT KadecTBa paboThl HPUIIOKEHNH MAIMHHOTO 00y4eHus. /JIek/ 2102
Pa3gen 8. ABTomaTu3anusi MAlIMHHOIO 00y4YeHUsI.

8.1 ABromaru3zanus paboThl TaWTUIafHOB MAIIMHHOTO 00YYEHUSI. JIL.1JI1.2J12.1 J12.2
CO0p ¥ MOIrOTOBKA HOBBIX JAHHBIX TSI O0yYCHUS. JI2.3
ABTOMATHYECKUH Mepe3arryck 00ydeHNs] Ha OCHOBE COOBITHI MOHUTOPHHTA. 2102
HHctpyMeHTHI aBTOMaTH3aMu MamaHoro o0y4enus: Kubeflow, MLFlow,

TensorFlow Extended. /JIex/

8.2 HHCTpyMEHTHI aBTOMAaTH3aIMHK YIpaBieHus kiacrepamu: Ansible. JIT.1 J11.2J12.1 J12.2

HNHCcTpyMeHTHI aBTOMAaTH3alMu yipaBieHus kinacrepamu: Terraform. /TIp/ J12.3
2192

8.3 Ob6ecnevenre HHPOPMAIIMOHHOM OE30MTaCHOCTH B KJIacTepe. JIT.1 J11.2J12.1 J12.2

PasBepThiBaHKE KOHTEHHEPOB B KiacTepHoi kKoHpuryparuu. /TIp/ J12.3
21932

Pa3gen 9. Unasi koHTaKkTHasA padoTa

© ®I'bOY BO «Ueal'V»




MHMNHOBPHA VYK POCCHH
\,} DegepanbHOE rocy1apcTBEHHOE Or0KETHOE 00pa30BaTelIbHOE
@ yUpex/eHUe BBICIIEro 00pa3oBaHUsL

«YenssOunckuit rocynapctBenHslit yausepcuter» (GPI'BOY BO «Henl'Vy)

Pabouas nporpamma aucuuruinabl "CHCTEMBI HCKYCCTBEHHOTO HMHTe/IeKkTa 1 MLOps" 1o HampaBieHUIo MOATOTOBKU
(crermanbHOCTH)  02.04.02 "dyHnameHTanpHas HHPOPMATHKA M HHPOPMAIIMOHHBIE TEXHOJIOTHH" HAIIPaBICHHOCTH cTp. 6
(mpodmnio) Nnrenmnexryansubie Texuonorun ®I'6OY BO «Yenl'V»

9.1 WNuauBuayaibHble KOHCYJIBTAIMU, TeKYIui KoHTpoib /MKP/ 3 3,3 |JI1.1J11.2J12.1 JI2.2
J12.3
2192
Pa3gen 10. CamocrositesibHast padoTa
10.1  |CamocTosTenpHas paboTa 00yJarOIIMXCS 3aKITI0YACTCS B CAMOCTOSITSIBHOM 3 72,7 | JI1.1J11.2J12.1 J12.2
W3YYCHUH OTACIBHBIX TeM, IPAKTUYECKON peann3aluy 3aJaHui J12.3
CaMOCTOSITSIIBHON paOOTHI IO ATHM TEMaM, 21032

BBITIOJIHEHUH KOHTPOJIbHBIX Pab0oT. KOHTPOJIb BBIMOIHEHHS CAMOCTOSITEIBHOM
paboThI TPOBOUTCS

TIPU TEKYIIUX KOHTPOJIBHBIX MEPOIPHUATHSIX W HA TPOMEKYTOUHOM aTTECTAINH
10 UTOI'aM OCBOEHUS

JqucuuruinHbL. /Cp/

6. POH/I OIEHOYHbBIX CPEJICTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEICTB

Ormpoc, mpaKTHYECKUE 3aaHus, KOHTPOIbHAs paboTa

6.2. TunoBbie KOHTPOJIbHBIC 3a1aHUSA U UHbIC MaTEPHAJIBI AJIsAA TeRymeﬁ aTrecranuun

Kontpombhas pabota Nel: Kontetineps: B Docker.
KontpomnbHas padoTa Ne2: YpoBHH aBTOMATH3AIIMU MAITHHHOTO O0yYeHHS.

ITpuMepHbIe 3a1aHUs B COCTABE KOHTPOJIBHBIX Pa0oOT:

. Kakast komanna ucronn3yercs uist ycraHoBku Docker B Linux.

. Kakoe mporpammHoe obecrieueHre HCIOoNTb3yeTCs IUTs 3aIycka KoHTelHepoB nokep B Windows.

. Kakoe mporpammHoe obecrieueHre HCIoNTb3yeTcs IUTs 3aIrycka KoHTeliHepoB nokep B MacOS.

. Uto takoe o6pa3 Docker?

. Kakue cymecTByIoT OTKpHBITEIE pero3utopun oopazoa Docker?

. Kakas xomanga Docker ncnosb3yercst yisi ToMcKa JOCTYIHBIX 00pa3oB?

. Kakas xomanna Docker ucnosnb3yercst mist 3amycka oopasa u3z Docker Hub?

. Kakas xomanga Docker ucnosnb3syercst st 3arpy3ku oopasa u3 Docker Hub?

. Kakast komanma Docker ucnosnb3yercst sl MpOCMOTPE 3aMyIIeHHBIX Ha KOMITBIOTEPE KOHTEHHEPOB?
10. Kakast komanma Docker ucronb3yercst 1iist TpOCMOTPE 3amyICHHBIX Ha KOMITBIOTEPE KOHTEHEepOB?
11. Kakast komanga Docker ucrob3yercst UIs 3aycKa KOHTeiHepa?

12. Kakas komanga Docker ucronb3yercst sl OCTAHOBKH KOHTeHHepa?

13. Kakast komana Docker ucronb3yercst [Uis yiaieHust KoHTeiiHepa?

14. Yposerb MLOps 0 B Mozienn aBTOMaTu3auy MalimHHOTo 00y4eHus Google.

15. Yposernr MLOps 1 B Mozienu aBTOMaTU3aI[MKl MaIMHHOTO 00yueHus Google.

16. Yposernb MLOps 2 B MO/Ie/I aBTOMATU3AI[MA MAIUHHOTO 00yueHus Google.

17. CI/CD B Moaenu aBTOMaTH3allMu MallnHHOTO 00yueHust Google.

18. TTaiinuiaitHpl MaIIMHHOTO OOYYEHHsI B B MOZEIH aBTOMAaTH3allMKi MallmHHOTro 00y4eHust Google.

O 02N DN A Wi —

[MpumepHas TeMaTHKa JOMAIITHUX Pa0oT:

Jomannsis padora Nel:

Hactpotika CI/CD s npuiioskeHus MatmHHOro o0y4enus B GitHub.
Jomannsis pabora No2:

Coznanue koHTeiHepa Docker ¢ npuiiokeHrneM MalMHHOTO 00yYeHUsI.
Jomannsist pabora Ne3:

PasBepTrIBaHIE KOHTEHHEpA ¢ IPIIOKEHHEM MalIiHHOTO 00y4eHus B kiacrepe Kubernetes.
Jomannsist pabora Ned:

Co31aHre aBTOMAaTU3UPOBAHHOTO MAIIaliHa MAIIMHHOTO O0YYCHUSI.
Jomamnsist padota No5:

Hacrpoiika MOHUTOpUHTa AlTIIaiHA MAITHHHOTO 00YYeHHSI.

[IpumepHEBIe 3a1aHUs B COCTaBE TOMAITHUX paboT:
1. Hactpoiite uactpymenTsl CI/CD mis npunoxenus MamyaHoro ooydenus GitHub ¢ momomrsio GitHub Actions. ITociie BeImioTHEeHHS

KOMMHUT B PEMO3UTOPHH, OJIKHBI 3aITyCKATHCS TECTHI M NP YCIICITHOM MPOX0XKICHUH TECTOB MPUIIOKEHHE TOHKHO Pa3BePThIBATHCS
Ha oOnaunyo wiatgopmy Heroku aBromarnuecku.
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2. Cozpnaiite koHTeliHep ¢ Docker, koTopsblit Oyaer conepxkath API s kakoii-mu60 MO MaIlMHHOTO 00yueHMsl. BolioxuTe
KoHTelHep B penozutopuii GitHub. Hanumure

JIOKyMEHTAIMIO K PETIO3UTOPHUIO 110 yCTAHOBKE KOHTEIHEpa U HCIIONb30BAHUIO MPUIIOKEHHSL.

3. B knacrepe Kubernetes pa3Bepuuth koHTeiiHep Docker ¢ nmpunokeHreM MamHHOro 00yueHus. J{omyckaeTcst NCHoinb30BaTh
KOHTEHHEP, KOTOPBII BBl CO3/1aJIH B

MPEABIIYIIEM JOMAIIHEM 38 IaHHH.

4. Co3naiiTe aBTOMAaTU3UPOBAHHBIH MANTIIAWH T 00yUYSHHUS] MOJISTM MAIIIMHHOTO O0YYEHHUs 10 BallleMy BbIOOpY. Pekomenayercs
WCIIONTB30BaTh OJIMH U3 CIEAYIOINX HHCTPYMEHTOB aBTOMATH3AIMK MAIIMHHOTO 00YYCHHUS:

o Kubeflow — https://www.kubeflow.org/

o MLFlow — https://mlflow.org/

o TensorFlow Extended — https:/mlflow.org/

5. Hactpoiite MOHUTOPUHT pabOThl MOJICIM MAIIMHHOTO 00YUYCHHUS Ha OCHOBE NaMIlIaiiHa, CO3TAHHOTO Ha MPEIbIYIIEM Tarle.
PexomMenayercst HCONIB30BaTh ClieAyloliee mporpaMmmHoe obecriedenue: Graphana, Prometheus.

6.3. TunoBbie KOHTPOJIbHBbIC BONIPOCHI U 3a/TaHUA JJIH l'lpOMe)KyTO‘lHOﬁ aTTreCTallun

Bormpockr k 3x3ameny:

1. ABToMaTH3aIus agMUHUCTpUpoBaHust DevOps.

2. Mopxon Infrastructure as Code.

3. )Kv3HEeHHBIH LUK MPUIIOKESHUI MAIIMHHOTO 00Yy4eHUsI.

4. ABToMaTH3aIs MamuHHOTo 00ydeHus MLOps.

5. Mogens MLOps ot Google. YpoBuu aBromaruzamuu MLOps.

6. Continuous Integration u Continuous Delivery (CI/CD).

7. UuctpymenTtsl CI/CD aiist aBTOMaTHYECKOTO pa3BepThIBAHHS MPHIIOKEHAH MAITHHHOTO
00yueHHUS.

8. Texnonorus xonTeliHepoB. [IpenmyriecTBa 1 HEJOCTATKY.

9. Konretinepst Docker.

10. CereBoe B3aumozelicTBre koHTeiiHepoB B Docker.

11. OGecnieuenue nHpopmamoHHo# Oe3onacHocT B Docker.

12. Co3anue KOHTEHHEPOB ¢ MPUIIOKESHISIMI MAIIMHHOTO 00y4eHus B Docker.

13. Ucnonn3oanue Docker B pa3nyHbIX onepanroHHbIXx cucteMax (Linux, Windows,
MacOS).

14. O6pazer Docker B Docker Hub.

15. IenTpsl 00paOOTKH JTAaHHBIX.

16. OGnavHbIC BEIYUCICHNUS.

17. CepBepHble KIacTephl B IIEHTPax 00pabOTKU TaHHBIX M 00JavHBIX IIaThopMax.
18. MlHCTpyMEHTBI aBTOMATH3allMU yIpaBJIeHUs Kiacrepamu: Ansible.

19. MHCTpYyMEHTBI aBTOMATH3AllMHU YIpaBiieHus kiacrepamu: Terraform.

20. O6ecrieuenue HHPOPMALMOHHON OE30ITaCHOCTH B Ki1acTepe.

21. Pa3BepThIBaHHE KOHTEHHEPOB B KJIACTEPHOI KOHPHTYpaILnu.

6.4. Kputepun oueHuBaHus

Ha sk3ameHe MpONCXOUT OIIEHUBAHKE YICOHOH NESTEFHOCTH 00YYaIOMUXCs [0 AUCHUTUTMHE HA OCHOBE IOJTYY€HHBIX OIIEHOK 32
KOHTPOJIBHO-PEHTHHIOBBIE MEPOIIPUATHS TEKYIIETO KOHTPOJIS M TIPOMEKYTOUHOH aTTectanuu. [Ipu olleHHBaHUU pe3yibTaToB
y4eOHOH eI TeNbHOCTH 00yYaroIIerocs 1o JUCIHTUIHE HCIIONIb3yeTcs OaTbHO-PEHTHHTOBAs CHCTEMa OIIEHIBAHKS PE3yIbTaTOB
Y4eOHOH IeITeTbHOCTH 00y YatOIIXCSl.

Omnmyno: Benuuuna pelitiara o0yuaroierocs mo auciurinae 85...100 %

Xopormo: Benmnunna peiitinra o0yuaromierocs no aucuurninge 75...84 %

VY noBneTrBoputenbHO: Benmmuuna peitiara odyyaronerocs no aucuuminbe 60...74 %

HeynosnetBopurensHo: Bennuuna peiitunra odyuaromerocs o aucuuminge 0...59 %.

JlomyckaeTcst BBICTaBJICHHE OIICHKU Ha OCHOBE TEKYIIEro peiTHHra (aBTOMATOM).

7. YYAEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJIS)

7.1. PexoMenayeMas JuTeparypa

7.1.1. OcHoBHas JuTepaTypa

ABTOPBI, COCTABUTEIH 3arnaBue UznatennctBo, ron| Pecypc
JI1.1 |bananos A. H. DevOps: unTerpamys 1 apromarusaiys: yueonoe nocooue ais By3oB |Cankr- [lerepOoypr [  OBC
(https://e.lanbook.com/book/509963) : Jlansb, 2026
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ABTOpBI, COCTaBUTEIN 3arnaBue WsnarensctBO, Tom| Pecypc
JI1.2 |Boponos M. B., CHCTEeMBI HCKYCCTBEHHOTO MHTEIICKTA: YICOHUK U TpakTukyM it |Mocksa : FOpatii, 9BC
[Mumenos B. 1., BY30B 2026
HebGaes U. A. (https://urait.ru/bcode/588642)
7.1.2. lonoTHUTEIBLHAS JINTEPATYpa
ABTOpBI, COCTaBUTEIN 3ariaBue WznarensctBo, rog| Pecypce
JI2.1 |®nax I1. MammnHoe o0y4eHne. Hayka u HCKyCCTBO OCTPOSHUS alnropuTMoB, [Mocksa : JIMK 9BbC
KOTOPBIE U3BJICKAIOT 3HAHUS U3 JaHHBIX [Ipecc, 2015
(http://e.lanbook.com/books/element.php?pll_1d=69955)
JI2.2 |Kouep II. C. MukpocepBHChI 1 KOHTelHepbl Docker Mocksa : JIMK 9BbC
(https://e.lanbook.com/book/123710) Ipecc, 2019
JI2.3 | Xamnke X., Henbcon K. |Pa3paboTka KOHBEepOB MAaIlIMHHOTO 00YYEeHHUs Mocksa : JIMK 9BC
(https://e.lanbook.com/book/241088) Ipecc, 2021

7.2. llepeyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH "MHTepHeT"

D1 |Jlamb [OneKTpoHHBIH pecypc] : anekTpoHHO-0nbmmoTedHas cucreMa (ObC) / m3garenscrso Jlans http://e.lanbook.com

92 |IOpaiit [DnekTpoHHBIN pecypc] : AnekTpoHHO-0nbmroTeuHas cucrema (ObC) / uznarennctBo FOpaidt. https://urait.ru/

7.3 llepevyenb nHGPOPMAIHOHHBIX TEXHOJIOTHIA

7.3.1 IlporpammHoe oGecnieyeHne

LMS Moodle

1O Kaspersky

7.3.2 lIpodeccnonanbHbie 0a3bl JAHHBIX U HH(OPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast 37eKTpOHHAs
6ubnroreka : caidt. — Mocksa, 2000 — . — URL: https:/elibrary.ru. — Pesxum gocTyna: it 3aperucTpup. mojib3oBaresei. — Teker :
3JIEKTPOHHBIH.

2. HarmmonanpeHast anexrponHas ouonuoreka (HOB) (https:/rusneb.ru/) HanmonansHas anexrpoHHas 6ubmoreka (HOB) :
00beIMHEHHBIH JIEKTPOHHBIN KaTanor GOHI0B poccuiickux ondmmorek : caidT. — URL: http://H36.pd. — Pesxum nocryma: u3
YUTAIBbHBIX 3a510B OnOmorekn Yenl'Y. — TeKCT : 3JIeKTPOHHBIH.

3. Tlpesnnentckas 6udmmorexa (https://www.prlib.ru/) Tlpesnaentckas Gnbnnorexa : S1eKTPOHHAs HALMOHANIbHAS OHOIMOTEKA : CaliT /
®TI'BY Ilpesunéurckas oudmmoréka nmenn b. H. Ensiiuaa. — Cankrtlletepoypr, 2009 — . — URL: https://www.prlib.ru/. — Teker :
3JIEKTPOHHBII.

4. CrpaBouno-tipaBoBas cucrema «Koncynprantllmrocy (http://www.consultant.ru/) KoncynerantlImtoc : cripaBo4Ho- npaBoBast
cucTema : 6a3a IaHHBIX / PerroHanbHbIN IIEHTp npaBoBoi uHbopMarmu Muabopmnpaso. — MockBa, 1992 — . — Pexum nocryna: u3
YUTAJIbHBIX 32J10B OMONMMOTEKH. — TEKCT : AIIEKTPOHHBIN.

8. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Jlnst peanu3anyy qUCIATIINHBL UCTIONB3YIOTCS YIeOHbBIE ayIUTOPHH JUTS TPOBEICHHUSI 3aHITHN JICKIIMOHHOTO TUTIA, 3aHSITHN
CEMUHAPCKOT0 TUMA, TPYMIIIOBEIX ¥ HHIUBUIYATbHBIX KOHCYJIBTAIMHA, TEKYIIEro KOHTPOIIS ¥ IIPOMEKYTOYHOHN aTTECTAIlNH, a TAKKE
MTOMEIICHUS ISl CAMOCTOSTEIIBHOM PabOThI.

Y4eOHble ayJUTOPUN YKOMILIEKTOBAaHBI CIIEHUATIM3UPOBAHHON MEOETIbIO M TEXHUYECKIMHU CPEACTBAMHU O0YUIEHUS: JOCKa, MapThI,
MYJIBTUMEANHHOE U ayJM0000pYAOBaHHE.

JList npoBeIeH S 3aHSITHIA JICKIIHOHHOTO TUITA MTPEAIAraf0TCs HAOOPHI IEMOHCTPAIIMOHHOTO 000PYI0BAHUS U yUeOHO- HATJISAHBIX
nocoduii: nnppoBbie 00pa3oBaTENLHBIC PECYPCHI, @ TAKKE UCIIONIL3YETCs IEPSHOCHOE U / WM CTAllMOHAPHOE MYJIbTUMETHUIHOE
o0opynoBaHue (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst ceMMHApCKUX 3aHATHIA UCIIONIB3YIOTCS ayJUTOPHH OCHAILIEHHBIE OOBIYHOM TOCKOM, TapTaMH, IEPEHOCHBIM MYJIbTUMEIUHHBIM 1
ay1moo0opy10BaHuEM (B cily4ae HeOOXOAUMOCTH).

[TomenieHus U1 CAMOCTOATEIBHOM PabOThl 00YYAKOLINXCS OCHAIIICHBI KOMITBIOTEPHON TEXHUKOM C MOAKITIOYCHUEM K CETH
"NHTepHer" 1 obecnieueHHeM JI0CTyIIa B 3JIEKTPOHHYIO HH(OpMAIMOHHO-00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUA /UISA OBYYAIOHNIUXCS IO OCBOEHUIO TUCITUILIMHBI (MO Y JISA)

10. CIIEIIMAJIBHBIE YCJIOBHSI OCBOEHUS JUCIIUIIJIMHBI OBYYAIOIIIUMMUCS C
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HNHBAJIMTHOCTBIO 1 OTPAHMYEHHBIMHU BO3MOKHOCTSAMMU 3 TOPOBbSA

OcBoeHHE JUCIMILINHBI HHBATHIAMH U JIMIIAMHA C OTPaHUYCHHBIMA BO3MOXKHOCTSIMHU 370POBbSI OCYIIIECTBIISETCS C MCIIOIb30BAHUEM
CIICIUANBHBIX TEXHHUYCCKUX CPEICTB W HMH()OPMAIMOHHBIX TEXHOJOTHH, MPEIOCTaBISIEMBIX PeCypCHBIM yueOHO-METOIUICCKIM
IIEHTPOM 110 OOYYCHHIO WHBAJMIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSAMH 3710poBbs Uenl'Y mo 3ampocy oOydaromierocs
(MOOWJIBHBIE CHENHMATBHBIC TEXHUYECKUE CPEICTBA VIS JIMI[ C HAPYIMICHUSMHU 3peHHS M C HapyIICHHEM ClyXa, aCcCHUCTHBHBIC
UH(GOPMALMOHHBIC TEXHOJIOTHH).

IIpu HEOOXOAMMOCTH it OOYYarONIUXCSA C HAPYIICHUSIMH 3pCHHsS Ha pabo4yMx MecTax JJisl MPOBEACHUS MPAKTHUCCKUX HITH
JTa00PaTOPHBIX 3aHATHHA YCTAHABJIMBACTCS CIEIMAIBHOE MPOrpaMMHOE oOecreueHre (MporpaMMa peueBOM HABHTAllMU, PEUCBBIC
CHUHTE3aTOPbI, SKPAHHBIE JIYIIbI).

B yueOHble aynuropun obecrieunBaeTcs OCCIPENSTCTBEHHBIM JOCTYI Ui 00yYaroIUXCs ¢ MHBAIMIHOCTHIO U C OrPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBbsl. B Kax 101 ay TuTOpUH, rjie 00y4aroTCs HHBAIUIBI U JIUIA C OTPAHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBBS,
MpelyCMaTPUBAETCS] COOTBETCTBYIOIIEE KOJIMYECTBO MECT JUIsl 00YUYArOIIUXCS C YUYETOM HapYIICHUH HX 3[0POBbSI.

JInst OCBOGHUS TUCIMILIMHBI MHBAJIMIAM H JIUIAM C OTPaHUYEHHBIMUA BO3MOXHOCTSIMH 3I0POBBS ITPEIOCTABISACTCS JOCTYII K ITeYaTHBIM
HWCTOYHHKAM, UMEIOIIUMCS B Hay4dHOU Onbnmoreke Uenl'V, ¢ MOMOIIBIO CIIEHHATBHBIX TEXHUYECKUX CPEICTB; HOCTYI C IOMOIIBIO
CITCITUABHBIX TEXHUYECKMX M MPOrPaMMHBIX CPEICTB K JJCKTPOHHBIM HCTOYHMKAM, TPEACTABICHHBIM B (DOpPME IJICKTPOHHOTO
JIOKyMeHTa B (poH e HayuHoi Onbmuoreku UenlV Wi 3JeKTPOHHO-OMOIMOTEYHBIX CHCTEMAX.

Y4eOHO-METOJHUECKHE MaTepHalTbl [Tl O0YYarOIIUXCS U3 YKCiIa WHBAIKIAOB U JIMI] C OIPAaHUYCHHBIMH BO3MOXHOCTSAMH 37I0POBBS
MPEIOCTABIAIOTCS B (hOpMax, aaalTHPOBAHHBIX K OTPAHHUUCHHSIM UX 370POBbS 1 0COOCHHOCTSM BOCHIPUATHS UHPOPMAIIHH.

J71st *HBAITUIOB U JIMI C OTPAHUYCHHBIMH BO3MOYXHOCTSIMH 3710POBbsI OCBOCHHUE JUCIMILIMHBI MOXKET OBITh YACTUYHO MIJIH TOJHOCTBIO
OCYIIIECTBIICHO C UCIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

[Ipu mnpoBeACHUU NPOMEKYTOYHOW AaTTECTAIlMM MO JAUCHMIUIMHE OOYYarolMMCS C WHBAIMAHOCTBIO U C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0pOBbsSI OOECIIEYMBACTCS 0 WX 3asBJIICHHIO TPEJIOCTABICHHE B JIOCTYMHOH (opMe B 3aBHCHMOCTH OT HX
WHMBUIYAIBHBIX OCOOCHHOCTEH WHCTPYKUMH O TIOPSIIKE MPOBEJCHUS MPOMEKYTOYHOH arTecTallid, OLEHOYHBIX CpEJICTB H
BO3MOXKHOCTH OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUChMEHHO MmpU(TOM bpaiins, c
HCIOJIB30BaHUEM YCIIyT ACCUCTEHTA, YCTHO).

[Ipu poBeneHNH MPOIEAYPHI OICHUBAHMS PE3yJIbTAaTOB O0yUYSHHsI MHBATHJIOB U JIUI] C OTPAHWYCHHBIMI BO3MOYKHOCTSIMH 3JI0OPOBBST
MpeyCMaTPUBAETCS UCIIONIb30BaHKe MpeocTaBieHHbIX Uenl Y mim cOOCTBEHHBIX TEXHHUECKUX CPEJICTB, HEOOXOAUMBIX UM B CBSI3H C
WX WHIUBHIYATbHBIMH OCOOCHHOCTSAMH. [Ipr HEOOXOAMMOCTH MHBAIHMIAM U JIMIAM C OIPAaHMYCHHBIMH BO3MOXHOCTSAMH 3710POBBS
MIPEIOCTABIIACTCS JOTMOIHUTEIBHOE BpeMs IS TMOJITOTOBKU OTBETA HA 3aJ[aHusl, IPOIICAypa OLICHUBAHUS PE3YJIbTATOB O0YUYCHHUS 110
JUCIMITIINHE MOXKET ITPOBOIUTHCSA B HECKOJIBKO ITAIlOB.
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