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COJIEPKAHUE

1. HaumenoBanue aucuumanapiOmmuoka! 3akiaaka He onpejaesieHa.

2. IlepeueHb MIaHUPYEMBIX PE3YIHTATOB OCBOCHUS 00pa30BaTEIBLHON MPOrpamMMBbI
(mepedyeHb KOMIIETEHIINI) ¢ yKa3aHUEM MHJUKATOPOB UX JIOCTUXKEHHUS U TIIAHUPYE-
MBIX PE3YJIbTATOB 00y4YeHU Mo AucuuuinHe. Ommoka! 3akinaaka He onpeaeseHa.
3. Mecto muCHUIUIMHBI B CTPYKType oOpa3zoBareiabHbIX MporpaMMOmudkal
3akiajgKa He onpe/eseHa.

4. O0beM IUCUUILTUHBI (MOYJIS) B 3a4ETHBIX €IUHUIIAX U B aKaJIEMUYECKUX Yacax
C BbIJEJICHHEM 00beMa ayJUTOPHOM (JIEKIUU, CEMHHApPbl) U CAMOCTOSITEIbHON pa-
60T1b1 oOyuaromuxcaOmmuoka! 3akiiaaka He onpeaesieHa.

5. ConepkaHue MUCUUILIUHBI, CTPYKTYPUPOBAHHOE MO TemaM (pasjesiaM) AUCIH-
TUTMHBI ¢ YKa3aHUEM WX 00BeMOB (B aKaJIEMHUYECKUX Yacax) U BUJIOB yUCOHBIX 3aHS-
tniOQmuoKa! 3akiaaka He onpeaeeHa.

6. @oH/ OIEHOYHBIX CPEJACTB MJIs1 MPOBEACHUS MPOMEXKYTOUYHON aTTecTanuu oOy-
YaIMXCcA Mo JaHHOM quciuimHeOQmuoka! 3akiiajaka He onpeae/ieHa.

7. IlepeyeHb OCHOBHOW M JOTIOJHUTEIBHOW YYEOHOW JTUTEPATYpPbI, HEOOXOAUMOMU
JUIs1 OCBOEHU NUCUUIUIMHBIOmuOKa! 3akiiaaka He onpeaeseHa.

8.IlepedyeHb pecypcoB HHPOPMALMOHHO-TEIIEKOMMYHUKAMOHHOW cetu «HHTep-
HET», HEOOXOMUMBIX [JIsi OCBOCHMS AuCHMIUIMHBIOmMOKa! 3akiaaaka He
ompe/eJeHa.

9. Meroauueckue — ykazaHus s OOydaromuxcss 10 OCBOEHHUIO
qucUIIMHBIOmMOKA! 3akaaka He onpeaesieHa.

10. [lepedyerp MHGOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMbIX MPU OCYIIECTBICHUN
00pa3oBaTenbHOTO Tpoliecca Mo AUCIMIUIMHE, BKIIOYas MepedeHb HEe0OXOIMMOTo
IpPOrpaMMHOro odecreyeHus: 1 MH(QOPMAIMOHHBIX CHPaBOYHBIX cucTeMOmudka!l
3akiajgKa He onpe/eseHa.

11. Onucanue MaTepHabHO-TEXHUUECKON 0a3bl, HEOOXOIUMOW [IJisi OCYIIECTBIIe-
HUS oOpaszoBareNnbHOro Tporecca no AucuumimHeOmmoka! 3akiaaaka He
onpejaesieHa.



1. HammMeHoBaHue TUCHUILITHHBI

((HpeI[I/IKTI/IBHaH aAHAJIMTHKA OOJIBIITNX JaHHBIX».

2. [lepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 0CBOEHHS 00pa30BaTeJIbHOI MPOrpam-
MbI (lepeYeHb KOMIETeHI) ¢ yKa3aHHeM HHAUKATOPOB X JOCTHKEHUS U NJIaHUpYe-

MBIX pe€3yJabTaToB oﬁyquml o TMCIOMIIJIMHE

B COBOKYIIHOCTH C IPYIHMHU NJUCHUIITMHAMHU MOIYJLA y‘le6HaH JUCITUITIIINHA ((MCTOI[LI BH3Yya-

JU3aIuy JaHHBIX» oOecreunBaeT opMupoBaHue ciaeayronmx kommnetenuii: [TIKH-4,

HBIC CUCTEMBI N
QITOPUTMBI Ha
OCHOBE MaTeMa-
TUYECKUX METO-
JIOB ¥ MOJIEJICH,
B TOM YHUCJIC U3
00J1aCTH UCKYC-
CTBEHHOTO WH-
TEJJIEKTa, B pe-
1IeHuu npodgec-
CHUOHAJIBHBIX
3a/1a4y

aJITOPUTMOB U
MpOrpaMMHOINl  pea-
JTU3aII

Kon HaumenoBanue | Huauxartopsi 10- | Pe3yabTaTnl 06yuenus (yMeHHUsI U 3HAHNS),
KoOMIle- | KOMIETEHIHHM | CTHKEHHS KOMIIe- | COOTHECEHHbIE ¢ HHIANKATOPAMH J0CTHAKE-
TeHUHH TeHIHH HHMS KOMIIETeHIMHU
IIKH-4 | Cioco6HOCTH 1./leMmoHCcTpHpYET 3HAaTh: OCHOBHbIC HHCTPYMEHTHI B 00JIaCTH

pa3zpabarbiBaTh | 3HAHUSI B O0OJACTH | OPUTHMHAIBHBIX AJTOPUTMOB U MPOTrPaMMHON
UH(GOPMAILIMOH- | OPUTHHAIIBHBIX peanu3anui.

YMeTh: IeMOHCTPUPOBATH 3HAHUS B 00JIaCTH
OPUTMHAIBHBIX aJITOPUTMOB U IPOrPAMMHOMN
peanu3anum.

2.Co3naer  opuru-
HaJbHBIC  AJITOPUT-
MHUYECKHE U TIPO-

rpaMMHBIEC CPEICTBA
B pelieHuu npodec-
CHOHAJIBHBIX 3aJ1a4

3HATBh: TEOPETHUYECKHE OCHOBBI CO3JaHUS
OPUTHMHAJBHBIX AJITOPUTMHUYECKUX H IPO-
IPaMMHBIX CPEJICTB B pPEHICHHH MPOQeccHo-
HaJBHBIX 33/1a4.

YMeTh: co3aBath U 00y4aTh MOJIENIN Ma-
ITUHHOTO 00Y4YEeHHSI HA OCHOBE UMEIOIIINXCSI
TAHHBIX

3.leMoHCTpHUpYET
3HaHUSA B 00jacTu
COBPEMEHHBIX
HWHTEJUICKTYaJIbHBIX
TEXHOJIOTHUI

3HATbh: TEOPETUYECKHUE OCHOBBI B 00IacTH
COBPEMEHHBIX HHTEJUIEKTYyaJIbHBIX TEXHOJIO-
THH.

YMeTb: 1eMOHCTPUPOBATH 3HAHUS B 00J1aCTH
COBPEMEHHBIX UHTEIUIEKTYaIbHBIX TEXHOJIO-
THH.

4.BpIOupaer uHTEIN-
JEKTyaJbHbIC TeX-
HOJIOTHH U pelraeT
npodeccuoHaIbHbIE
3a]]a9M C UX UCTIOIh-
30BaHHEM

3HaTh: WHTEJUICKTYaJIbHBIE TEXHOJIOTHU H
TEOPHUIO pelleHus] TPO(HEeCCHOHATBHBIX 3a/1a4
C UX UCTIOJIb30BAHUEM.

YMeTh: BBIOUPATh HHTEIIEKTYaTbHBIE TEX-
HOJIOTHH M pemiaTh MpodecCHoHaNbHbIE 3a-
Ja4¥ C UX UCIOJIb30BAHUEM.

3. MecTo IMCHUILINHBI B CTPYKTYpPe 00pa3oBaTe/ibHbIX IPOrpaMMm

Jucuunnuna «lIpequkTuBHAs aHanWTHKa OOJBIIMX AAHHBIX» OTHOCUTCS K Mopaymto
oOurenpogeccHoHaNbHBIX JUCHUILIMH 10 HampasieHuto noarotoBku 01.04.02 «Ilpuknannas




MaTeMaTvuKa U MH(OpMaTHKa», HAMPABIEHHOCTH MPOrPaMMbl MaruCTpaTypbl: «AHaIU3 00Jb-
HIMX JAHHBIX U MAIIMHHOE 00y4YeHHE B SKOHOMUKE U (pUHAHCAX».

4. O0beM JUCUUIIMHBI (MOYJISAA) B 3a4E€THBIX €IUHUIIAX U B AKAJeMUYECKUX 4Ya-
cax ¢ BblaeJIeHHeM 00beMa ayJAUTOPHOU (JIEKIMH, CEMHUHAPBI) M CAMOCTOSITEJIbHOI pado-
ThI 00Y4aI0IIMNXCS

Ounas ¢popma 006yuenus, 2024 r.

Bua yueOHo# padoThl 10 TUCHHUILIUHE Bcero (B 3/e u yacax) MonayJb 4 (B yacax)
OO011ast TPY10€MKOCTh THCIUTIITHHBI 4 3/e, 144 4. 144
Konmaxkmmnasn paboma - 50 50
AyoumopHule 3anamus

Jlexyuu 10 10
Cemunapul, npaxmuyeckue 3aHsamus 40 40
Camocmoamenvnas paboma 94 94

Bu Tekymero KOHTpoJIs KoHnTtposbHas pabora KontponbHas pabora
By 1poMeXyTOYHOM aTTeCcTalum OK3aMeH OK3aMeH

5. Conep:kaHue TUCHMILUIMHBI, CTPYKTYPUPOBaHHOE 1O TeMaM (pa3gejiaM) IUCHH-
IUIMHBI C YKa3aHUeM UX 00beMOB (B aKaJleMUYeCKHUX 4acaX) M BUI0B YUEOHBIX 3aHATHIH

5.1. ConeprkaHue TUCHMILIMHBI

1. 3aga4n NpeAMKTUBHOI0 MOJACJIUPOBAHUA U PACHIMPEHHAS OU3HEC-AaHAJIMTHKA

3agaun TmpejcKa3aTeNbHON (MPOTrHO3HOM) aHANMUTUKUA B Ou3Hece. OmnucarenbHasi, mpo-
THO3HAs W MpeanuchiBatonas ananuTuka. Business Intelligence u Advanced analytics. Korau-
TUBHasl, Oo0JauyHasg U pacUIMpeHHas aHanuThka. bonbiune nanselie (Big Data) m mammHHOE
oOyuenue (ML).

[Ipeanpusarus peanbHoro BpemeHu (RTE). TexHonorum BBICOKOCKOPOCTHOM Mapai-
JIebHON 00pa0OTKYU TaHHBIX, THOPHUIHBIE CETH, KOTHUTUBHBIE CUCTEMBI

2. UHTeJIeKTyaJIbHBII AHAJIN3 JAHHBIX U €ro NpuMeHeHue B uuppoBoM On3Hece

WuTennexTyanpHblil aHanu3 AaHHbiX (Data mining) u nmouckosble cucteMbl B HTEpHE-
te. CTpyKTypuUpOBaHHbBIE, CIA0OCTPYKTYpUPOBAHHbIE W HECTPYKTYpHUPOBAHHBIE JTaHHbIC.
WEB mining u Text mining. Social mining u conuanpubie cetu. OMNI-kaHabI, JOMOTHEH-
Hasl U BUPTYaJIbHAsI pEaIbHOCTb.

3. KorHuTHBHBIE MOAX0/IbI, CHCTEMBbI M CEPBUCHI B IM(ppoBOM On3Hece

Kornurosorust u KOrHUTUBHBIE Mozenu. [lapaaurma Tak Ha3bIBa€MBIX «UEPHOTO SIIH-
Ka» U «Oernoro smuka». KorauutueHoe MoaenupoBanre. ECcTeCTBEHHbIN U UCKYCCTBEHHBIN UH-
TEJUIEKT. 3aJja4ll KOTHUTUBHOU OM3HeC-aHaNUTUKU. KOTHUTHBHBIE METO/IbI aHAIM3a B MHTEJ-
JIEKTyaJIbHBIX CUCTEMAaX MOAACPKKU MPUHATHUS PEILICHUM.

PerpocrniekTuBa 1 TpeHAbl B Pa3BUTUN KOTHUTHUBHBIX TEXHOJIOTMH. TEXHOIOTHUECKOE U
METO/I0JIOTUYECKOE 0OecreueHre KOTHUTUBHBIX cucTeM AJid OusHeca. [IpuMeHneHue npenuk-
TUBHOTO aHAJIN3a, MOHUTOPUHTA B IU(PPOBOM yNpaBICHUHN 3HAHUSIMH.



4. MoaeanpoBaHue U OlleHKA Pe3yJibTATOB NPEIUKTUBHOIO aHAJIN3A

Ornrcanue MoJHOTO UKJIA MPEIUKTUBHOTO MOJISTUPOBaHUS Kak npoekTa. [lonarue ka-
gyecTBa JIaHHBIX. [10aX06I K TOATOTOBKE AaHHBIX. Onpenenenue npoekta. [IpuHIuner coopa
JTaHHBIX. VICTOYHUKHM JaHHBIX M KPUTEPUU KauecTBa AaHHBIX. [Ipoliecc mepBUYHOrO aHaimn3a

JaHHBIX.

5.2. Y4yeOHO-TEMATHYECKUM MJIAH

No HaumenoBaHnue TeM TpynoémkocTh B yacax DopMmblI Te-
n/m (pa3nesioB) qucHU- KyIIero KoH-
TJIHHBI TPOJisi ycre-
Bce KonTakTtHas padora - Aynu- Camo- BACMOCTH
ro TOpHas padora CTOSI-
Obwast, | Jlek- Cemunapp, | T€JbHad
B T.4.. KK NpaKTHYe- pabora
CKUE 3aHSITUS
L. | 3anaun IPEIUKTUBHOTO Camocrost-
MOJIEJIMPOBaHMS 1 36 10 ) g 26 TeNbHBIC Pabo-
pacmupeHHas OU3HeC- Thl. Y4acTue B
aHaJTUTHKA pelieHnn  3a-
— a4 Ha MpaK-
2. | MHTEIIEKTYaIbHBIH THYECKHX 3~
aHaJIN3 JIaHHBIX U €T0 36 10 ) ] 26 asrisx. CoGe-
npuMeHeHue B 1udpo- CeIOBAHMS 10
BOM Ou3Hece JOMAIITHUM
3. | KorHuTHBHBIE OIXO- 3aJJaHHSIM.
JIbI, CHCTEMBI M CEPBH- 36 15 > 13 1
Chl B IIU(pOBOM OU3HE-
ce
4. | MopenupoBaHue u
OLICHKA PE3YJIbTaTOB 36 15 4 1 1
NPEIUKTHBHOTO aHAIIH-
3a
B nienom o qucnum- CornacHo
TUTHHE yaeOHOMY
144 50 10 40 94 IJIaHy:  KOH-
TpOJIbHAs  pa-
6ota
Hroro B % 100 35 7 28 65




5.3. ConepskaHue CeMUHAPOB, MPAKTHYECKUX 3aAHATHI

HaunMmeHoBaHHe TEM
(pa3nesioB) MCHUILIU-
HBI

Ilepeyens BonpocoB A5 00CYKIeHHS HA ce-
MMHAPCKHUX, IPAKTHYECKUX 3aHATHAX, PEKO-
MeH/lyeMble HCTOYHUKH U3 pa3aesioB 8,9 (yka-
3bIBaeTCs pa3jiesl U NOPAAKOBbII HOMep HC-
TOYHHMKA)

dopMbI IpoBe/e-
HUS 3aHATHI

3anauu NMPEUKTUBHOTO
MOJICTTMPOBAHUS U pac-
MpeHHas Ou3Hec-
AHAIUTHKA

MHorogakTopHblii aHaIN3 OTTOKAa KIMEHTOB B
TEJIEKOMMYHUKALIMOHHON KOMIIAHUU C MCIIOJb-
30BaHUEM s3bIKa mporpammupoBanus Python
[IpenuKTUBHOE MOJEIUPOBAHUE TEIEMapKETH-
roBOM KaMnaHuM O0aHKa ¢ UCTIIOJIb30BaHUEM

Pexomenoyemvre ucmounuxu. 8.[1, 2]

HNuTepakTrBHAs
¢dopma, [TpakTukym
0 PEILIEHUIO 3a/1a4
10 TEMATUKE 3aHSATHS
B MaJIbIX Tpynmax (2-
4 cTyneHTa)u KoJi-
JIEKTUBHOE 00CYXK-
JICHUE PEIICHUN

NHTeiekTyabHbIN aHa-
JIU3 TaHHBIX U €ro Npu-
MEHEHHue B Iu(poBoM
ousHece

[TocTpoenne monenu NONNEPKKUA IPUHATUS pe-
HIEHUH B 00JaCTM HMHBECTULMOHHBIX IPOEKTOB
Ha KpayadaHAMHIOBOH miuaTgopme ¢ UCHOIb30-
BAHHMEM TEXHOJIOTUH PACIIMPEHHON aHAIUTHKU

Pexomenoyemvre ucmounuku. 8.2, 3]

WNHrepakTuBHAs
¢dopma, IpakTukym
10 PEUICHUIO 33124
0 TEeMaTHKE 3aHATHUS
B MaJIbIX rpynnax (2-
4 cTyneHTa)u Koj-
JIEKTUBHOE 00CYX-
JICHHUE PELICHUI

KoruntnBHabIe II0AXO0/bI,
CHCTEMBI U CEPBHCHI B
uppoBoM OHU3HECE

Pazpabotka MHOrodakTopHOW MOAETU IS
OIICHKH CTOMMOCTH HEIBM)XMMOCTH B 33JaHHOM
PEruoHe Ha OCHOBC FI/I6pI/II[HI)IX IIoaAxXoa0B C UC-
MOJIb30BAaHWEM  f3bIKA  MPOTPAMMHUPOBAHUS
Python.

Pexomenoyemvie ucmounuxu: 8(1, 2, 3]

HNHrepakTuBHAsA
¢dopma, IpakTukym
10 PELICHUIO 3314
10 TEMaTUKE 3aHSITUSA
B MaJIbIX rpynmnax (2-
4 cTyneHTa)u KOoJI-
JEKTUBHOE 00CYX-
JICHUE PEIICHUN

MonenupoBaHue U OLIEH-
Ka pe3yJbTaTOB MPEINK-
TUBHOTO aHAU3a

[TocTpoeHrne NpPEeIUKTUBHOM MOJENU OLIEHKHU
HAJCKHOCTH 3aeMIUKAa HAa OCHOBAHHM OM3HEC-
Kelica KpyIMHOTO KOMMEpPYECKOro OaHKa.
Co3anne NpeIuKTUBHON MOJAEIH PEUTHHTa MO-
OWITBHBIX TPUJIOKEHUH Ha TUIOIMIAIKE KPYIMHOTO
arperaropa

Pexomenoyemvie ucmounuxu: 8.[1, 2, 3]

HNHrepakTuBHAsA
¢dbopma, IlpakTukym
10 PELICHUIO 3a1a4
10 TEMaTUKE 3aHITUS
B MaJIbIX rpymnmnax (2-
4 ctyneHTa)u Koj-
JIEKTUBHOE 00CYX-
JICHUE PEIICHUI




6. ®oH/ OLIEHOYHBIX CPEICTB ISl MPOBeIeHUs MPOMEKYTOYHOM aTTecTanun 00y-
YAKUIHUXCS 10 JAHHOH TUCHUILINHE

OueHouHbIE CpelCcTBa MpPEIHA3HAUYEHBI U1 KOHTPOJISI U OLIEHKM 00pa30BaTENbHBIX J10-
CTIDKEHUN OO0YYaromuxcsi, OCBOMBIIMX IMporpaMMy yueOHoW aucuuruinibl «lIpenukTuBHas
aHAJIMTHKA OOJIBIINX JAHHBIX).

@OHJI OLICHOYHBIX CPENCTB BKJIIOYAET KOHTPOJBHBIE MAaTEepUaibl Uil MPOBEIACHUS Te-
KYLIETO KOHTPOJIS M IPOMEKYTOYHOM aTTECTALNH.

Bonpocwet ona ouenku 3HaHUl U ymMeHUll, XaApaKmepuzyouwux gopmuposanue Kom-
nemeHuuil

Iudpp kom- .
bp Bompocst [IpaBuNIbHBINA OTBET
NETCHINU
[IKH-4 1. Yro Takoe npeIuKTUBHAsA OU3HEC- [IporHo3upoBanue u onTUMHU3ALMS OU3HEC-
aHaJIUTUKA? IIPOLIECCOB

2. B kakux 00JIacTsAX MPUMEHSIIOTCS METOABI | AHAIH3 TEKCTOB, N300paKCHHIA, CUTHAJIOB
00pabOTKU HECTPYKTYPHUPOBAHHBIX JAHHBIX? | U APYTUX TUIOB JaHHBIX

3. Yro takoe Descriptive? OnwucarenpHasi aHAIMTHKA

4. Kak pactmmdpossiBaercst RTS? Real Time Systems

5. Kakue BO3MOKHOCTH npeaoCTaBJIAOT CO- HOHy‘II/ITB HH(bOpMaL[HIO (6] HOTpC6I/ITeHe
HUAJIBHBIC MEAHa JIs1 aHalin3a U IMIPOTrHO3u-
POBaHUA TTOBECACHUSA HOTpG6PITCJICI>i?

6. Kakue cyIiecTByIOT TUIUPYIOIIHE MO~ AWS, Microsoft Azure, Google Cloud Plat-

CTaBILMKH 00JIAYHBIX MJIATPOPM MPETUK- form

TUBHOW aHAJIUTUKH?

7. Ans 9ero ucnosap3yercs XpaHUInIe Xpanenue, o0paboTKa, aHAJIU3 JaHHbBIX

TAHHBIX?

8. Kakue texnomnoruu ucnons3yrores B Big | Hadoop, Spark, NoSQL

Data?

9. Kakue 3amauu pemraer Web Mining? N3Bnedenne napopmaliu, aHamu3 MoBee-
HUS TI0JIb30BaTENIEH

10. [IpuBeauTe mpuUMeEp MPAKTUIECKOTO PexoMeHnmaTenbHble CUCTEMBI

npumMeHeHus Social Mining?

11. Yto onpenenser CUIIbHbBIN HCKYCCTBEH- CrnocoOHOCTh K 00Y4YEeHHIO, aHATU3Y

HBIM UHTEJIEKT?

12. Yro Takoe NBICS-Texnonornn? OO6benuHEeHNE HAYKU M TEXHOJIOTUHU

13. Kakast MOiesIb yUUTHIBAET BHYTPEHHUE KoruutusHslit 6enbIi AIMK

poLeccsl?

14. Kakue cuctemMbl MOTYT OBITh CIPOEKTU- | VIHTeNIeKTyanbHble CUCTEMBI

POBaHbI C UCIIOJIb30BAaHUEM KOTHUTHUBHBIX

MoJenen?

15. Kakue MCETO/JbI aHaJIn3a UCIIOJIB3YKOTCA B Koruutusasie KapThI, KHaCTepHLIﬁ aHaJInu3
KOTHUTHBHBIX CHCTEMaXx?

16. Kakne HHCTpYMEHTHI OJAECPKHUBAIOT IBM Watson, Microsoft Azure Cognitive
KOTHUTHUBHYIO OW3HEC-aHATUTHKY? Services

17. Kako# 3Tan npeauecTByeT NpeaUKTUB- | JleCKpUNITUBHBIN U JUarHOCTUYECKUN aHa-
HOM aHaJIUTHKE? 3

18.4to Takoe "feature engineering" B mpe- [TpeoOpa3oBaHue MPU3HAKOB




JTUKTUBHOM MOJICITUPOBAHHH?

19.Kakue MeTpUKHU UCHIOIBb3YOTCS IS
OIIEHKH KauyeCcTBa MPOTHO30B HEUpOCeTe?

MSE, MAE, R2

20. Yrto Takoe AepeBO peIICHHT?

Moens MamHHOTO O0YYCHHS IS Ki1ac-
cuduKanuu

Ilpakmuko-opuenmupoeannvie 3a0aHUA

Mudp xom- .
[IpakTHKO-OpUEHTUPOBAHHBIC 3aJaAHUS [IpaBUIIBbHBIN OTBET
MIETEHIUN
IIKH-4 1. HeoOx0IMMO OIEHUTh BaKHOCTD MPU3HA- | AHAJINU3 ITaBHBIX KOMITOHEHT MJIU CITydai-

KOB C UCIIOJIb30BAaHHEM METOJIOB 0TOOpa
npu3HakoB. Kakue MeTo/ eI BBl Oyere uc-
OJIL30BATh?

HEIN JIeC

2. IlocTpoiiTe MPOTHO3 C UCTIOIB30BAHUEM
MOJIETI BpeMEHHBIX psiioB. Kakue monenu
MOYHO MCTIOJIb30BaTh?

ARIMA, SARIMA

3. Kakue MeTobl perpecCHOHHOTO aHaIM3a
MOHO HUCTIOIB30BATH JIJIsl IPOTHO3UPOBA-
Husa?

JluneitHast UM HEMUHEHAST perpeccuu

4. Yto HEOOXOAMMO ClIeIaTh, YTOOBI ITPO-
AHAJIM3UPOBATH KOPPEIIAIIUIO MEXKTY IBYMS
IICPCMCHHBIMHU.

ITocTponTh KOPPEISILIMOHHYIO MATPULLY

5. PanimoHaIbHO JIM UCIIONB30BATh JIEPEBO
pelieHut A1 MPOTHO3UPOBAHUS CIIPOCa Ha
MPOAYKLIHIO?

Ja

6. UTO MOXHO HCIIOJIB30BaTh Ul KJIACTEPH-
3alMU KJIMEHTOB MO MOKyNKam?

AnropuT™M KilacTepusanuu k-cpenHux

7. OueHuTe Ba)KHOCTh PU3HAKOB IS ITPO-
rHO3MpoBaHus crpoca. Kakoit meron or6opa
MIPU3HAKOB MOKET OBbITh UCIIOJIb30BaH?

Crnyyaiinslii ec

8. Ucrionp3yiiTe nepeBo pemeHuit 1jst mpo- [lena
THO3MPOBaHMs cIipoca Ha npoaykuuio. Ka-

KoM IMPU3HAK ABJIAACTCA KOPHEBBIM Y3JIOM

nepesa?

9. OueHuTe Ba)KHOCTb MPU3HAKOB IS ITPO- Ce30HHOCTb

THO3UPOBAHUSA CIIPOCA HA JICTHUE IUIATHS.
Kakoii mpu3Hak uMeeT HanOOJbIIYIO BaXK-
HOCTB?

10. IlepeuncinTe OCHOBHBIE TEXHOJIOTUH
00BETMHEHUS JaHHBIX Pa3IUYHbIX (hopma-

TOB B €JUHYIO CTPYKTYpY.

ETL-mponeccel, xpanwnuiia 1aHHbix, NLP

11. Kakoe 3HaueHue QpyHKIIUHN 1OTEPH SBIISA-
€TCsl ONTUMAJIBHBIM JIJIS 337a4 Kjaccu@u-
KallMM IIPH ITOMOIIM JIOTUCTUYECKON perpec-
cun?

MuHuMaabHOE 3HAYCHHE

12. CKOJBKO CKPBITBIX CJIOEB U HEHPOHOB B
Ka)X/IOM U3 HUX HYXKHO UCIIOJIb30BaTh B TITy-
OOKOM CBEPTOYHOM HEHPOHHOM CETH IS
pelLeH s 3aJa4l pacliO3HaBaHUS PyKOIHUC-
HBIX 1Hdp Ha n3o0paxennsx MNIST?

OnuH CKpBITHIN cI10ii ¢ 32 HEllpoHaMK

13. IIpencraBwTe, 4TO BHI pa3pabaTbiBacTe

Tounocts, nonHota, F1-mepa, ROC-




QJIITOPUTM MAIIMHHOTO OO0YYCHHSI IS IPe/I-
CKa3aHHs OTTOKA KIIMEHTOB B TEJICKOMMYHHU-
KallMOHHOM KoMIlaHuH. Kakue MEeTpuKH BbI
OyzJeTe UCIOIb30BaTh ISl OIICHKH Ka4eCTBa
paboTtel Mojenu?

KpuBas

14. Bol pazpabaTbIiBacTe CUCTEMY PEKOMEH-
nauuii GUIBMOB JUI IOJIb30BaTENEN Ha OC-
HOBE UX MIPEIbIAYLIIUX IPOCMOTPOB. Kakoit
METOJ MallIMHHOTO 00y4Y€eHUsI BbI BbIOEpETE
JUIs pellieHus 3TOH 3a1aun?

Mertoxn k-Onvxkaiimnx cocenei

15. Bbl nosty4miiv JaHHBIE O MPOJIAXKax He-
KOTOPOT'0 TOBapa B Pa3jIMYHBIX MaraznuHax
ropojaa. Kakum o6pa3om Bbl MOXKETE TIPUMeE-
HUThH MAIIMHHOE 00YYCHHE JUISI ONTHMH3a-
UM Pa3MEIECHUs TOBAPOB Ha IOJIKaX Mara-
3UHOB C II€JIbIO YBEITUUYCHUS MTPOJIaXK?

Hcnonp3oBanue alropuTMoB KilacTepu3a-
ouu

16. Cozpnaiite ER-nuarpammy 11st HoBoi
0a3bl JaHHBIX O CTYACHTAX M Kypcax. Kakue
CYUTHOCTH CTOUT BKIIFOUUTH B TIEPBYIO OUe-
penn?

CTy,Z[eHT, KYpC, daTa NOKYIIKH

17. Tlocne HEeKOTOPBIX ACUCTBUI y 0a3bl
JTAHHBIX YMEHBIIIACTCS N30BITOYHOCTH JIaH-
HBIX ¥ MOBBIIIaeTCs 3PPEKTUBHOCTH OMepa-
1uii 100aBJICHNS], U3MEHEHUS U YIaJICHUS
3anuceil. Hanpumep, pa3znenenue "3aka3" Ha
nBe Tabimibl "3aka3" u "ToBap B 3akaze",
4T00bI U30€KaTh NOBTOPEHUSI HH(POPMALIUU
0 3aKase g Kaxaoro ToBapa. Kakoi mpo-
1IECC 3€Ch ONHUCaH?

Hopwmanuzamus qaHHBIX

Tecmwn
[Inudp xom- N
bp TecToBbIe 3a71aHUS [IpaBuibHBIN OTBET
NETCHIIUU
TIKH-4 1. BubepuTe U3 NEPEUYMCIIEHHBIX BAPMAHTOB OT— a)

BEeTa MEeTOIH,
MCKYCCTBEHHOT'O MHTEJIJIEKTA .

a) Meroabl MAIMHHOTO O0YYECHHUS

b) I'eHermyeckue anropuTMbI

c) Metoabl ONTUMU3ALUU

d) Meroapl CTATUCTUYECKOTO aHAIM3a

KOTOPEIE OTHOCATCA K MeTOIoaM

2. OHpe,Z[CJ'II/ITG U3 MMPEAJIOKCHHBIX BAPUAHTOB OTBCTA MCTO/, d)

KOTOPBIA HE OTHOCUTCS K MAIIMHHOMY OOYYECHHIO.

a) OOydeHue c yuutenem

b) OOyuenue 6e3 yuutens

c) OOydeHue ¢ MoJKperyieHueM
d) JlenyktuBHOE 00y4YeHUE

3. BeiGepuTe MeTO ] MAITMHHOTO 00Y4€EHUSs, TPH KOTOPOM aJl- d)

rOpUTM 00ydaeTcs Ha O0JIbIIOM 00beMe JaHHBIX 0€3 SBHOTO

yKa3aHMs Ha [IEeJIeBYI0 IEPEMEHHYIO.
a) Kuacrepuzamms
b) Perpeccus
¢) Kraccuduxanus
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d) OOGyueHue 6e3 yuuTens

4. BeiOepurte 3a1a4y Ki1accu(pUKaIUK, B KOTOPO KOJIMYECTBO
KJIACCOB IPEBBINIACT JIBA.

a) bunapHas knaccudukanus

b) MynbTHKIAaCcCOBas KJIaCCHU(PUKALIH

¢) Kiacrepuzauus

d) OOyueHue ¢ MOJKPEIICHUEM

b)

5. BriGepute BepHOE Ha3BaHUE MPOIIECCa YMEHBIIICHUS pa3-
MEpPHOCTH TPOCTPAHCTBA MPU3HAKOB.

a) KomOunamus npusHakos

b) Ot6op npuzHaKOB

c) Cxarue JaHHBIX

d) Perynspuzamus

b)

6. BriOepute BepHOE Ha3BaHUE MOJEIIM MAIIMHHOTO 00YYEHUS,
KOTOpasi pe/ICKa3bIBaET 3HAUCHUE LIEJIEBOM IEPEMEHHON Ha
OCHOBE JINHEHHOW KOMOMHAIIMK BXO/JHBIX IEPEMEHHBIX.

a) JlunHeitHas perpeccus

b) Jlorucruueckas perpeccus

c) JlepeBbs pelieHHA

d) Hawusnslii baliecoBckuii kinaccudukaTop

7. BeiOepuTe U3 MEePEYHCICHHBIX BAPUAHTOB OTBETA, KOTOPHIC
HE OTHOCSITCSI K OCHOBHBIM 33J]Ja4aM MalIMHHOTO 00yYeHUSI.
a) Ilpenckazanue
b) Pacno3znaBanue
¢) Knaccudukarus
d) Ontumwusanus

d)

8. BriOepute BepHOE Ha3BaHKE Kilacca aJrOpUTMOB MaIlIMHHO-
ro oOy4eHusl, OCHOBaHHBIX Ha 00YYEHUHU C YUUTENIEM, B KOTO-
PBIX LIENbIO ABISETCA MUHUMU3ALUSA GYHKIUHU TOTEPb.

a) AJropuUTMbI ONTUMH3ALUU

b) ANropuUTMBI KJIacTepU3aLUH

C) AJNropuUTMBI perpeccuu

d) Anroputmsl kaaccuuKauu

d)

9. BuibepuTe BepHOE Ha3BaHME AIrOPpUTMa MALIMHHO-
ro oOy4eHus, KOTOPBIH CTPOUT JIEPEBO PELIEHUH [T KIacCu-
(buKany JaHHBIX.

a) Meron Ommkaiiimux cocenei

b) JlepeBbs pereHuit

¢) Meron k-cpemnux

d) MeTtoa OnOpHBIX BEKTOPOB

b)

10. Ompenenure Ha3BaHUE OJTHOTO W3 HaKOOJIEE MOMYISIPHBIX
QITOPUTMOB MALITUHHOTO 00YYEHHUSI, OCHOBAHHBIN Ha METOJIE
k-Ommxaimx cocemnen.

a) Knacrepuszamus metonom k-cpeanux

b) MeToz ONOpPHBIX BEKTOPOB

c) Hausnslit baitecoBckuit kinaccudukatop

d) Cnyudaiinblii nec, aHcamMOJIeBBI METO/T

Kiaccupukaropa

d)

11. Onpenenute Kakas METPUKA UCIIOJIB3YETCS I OLIEHKH
KauecTBa MOJIEIHN PErPEeCCHH.

a) TouHOCTB

b) Fl-mepa

c) Cpennsia abcomoTtHas omudka (MAE)
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d) AUC-ROC
12. Onpenenure METOM, KOTOPBII MCIIONB3YETCS AJIs 3aI10JIHE- C)
HUS MPOIYLEHHBIX 3HAYEHUH B JaHHBIX.

a) YpaneHue CTPOK C IPOMYIIEHHBIMU 3HAUCHUSIMH

b) 3amosHEeHHWE CpeTHUM 3HAYCHUEM

c) HMcnonb3zoBaHue MOAEIN MAIMHHOTO O0YYEHUS [

IpeJCcKa3aHusl IPONYIICHHbBIX 3HaUeHUH
d) Hcmonp3oBaHue MeIuaHbBI

7. IlepeyeHb OCHOBHOM U JOIOJHUTEILHON Y4eOHOM JIUTEPaTypPhl, HEO0X0AUMOM
JJIS OCBOCHMS IUCHUIINHBI
7.1. OcHOoBHAas JiUTEpaTypa

1. ludposoit 6usHeC : yued. s CTYJASHTOB BY30B, 00Yy4Y. IO HAIP. MOATOT. « IKOHOMH-
Ka», «MenemxmenT» (kBanu@. (crenenn) «maructpy») / O. B. Kurtosa, C. H. bpyckun, JI. I1.
Hpaxonosa [u 1p.] ; mox Hayd. pexa. O. B. Kurosoui. - Mocksa : UH- ®PA-M, 2024. - 418 c. -
(Beiciee o6pazoBanue: Maructparypa). - ISBN 978-5-16013017-0. - 9bC Znanium.com. -
URL: https://znanium.com/catalog/product/1917620. - Texcrt : 3neKTpOHHBIH.

2. bananos, A. H. AHanu3 nansbIX : yueOHoe mocobue mis crno / A. H. bananoB. —
Cankrt-IletepOypr : Jlans, 2024. — 80 c. — ISBN 978-5-507-49145-2. — TekcT : 3IEKTPOH-
HBI // Jlanb : ANIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/405491 — Pexum noctyna: st aBTOPU3. MOJIH30BATEIICH.

7.2. JIonoJIHUTEIbHAS JINTEPATYyPA

1. Ananu3 GonpIMX JaHHBIX : yaeOHoe mocooue / U. b. Tecnenko, B. E. Kpbutos, A.
M. I'ybepnaropos [u ap.]. — Mocksa : KnoPyc, 2024. — 295 ¢. — ISBN 978-5-406-10550-4.
— URL: https://book.ru/book/950469. — TekcT : 31eKTpOHHBIH.

2. Pomannkos, B. A. Beenenue B kpuntorpaduio: Kypc Jekuuii : yueb. mocooue / B. A.
PomanbkoB. - 2-e u3n., ucnp. u gom. - Mocksa : ®OPYM : UHOPA-M, 2024. - 240 c. -
(Beiciee obpasoBanme: bakamaBpuar). - ISBN 978-5-00091-493-9. - 3BC Znanium.com. -
URL: https://znanium.com/catalog/product/1937958. - TekcT : 271eKTPOHHBIMN.

3. nTennekTyaabHbIi IPEANKTUBHBIN MYJIbTUMOJABHBIN aHAN3 CIa00CTPYKTYPUPO-
BaHHBIX Oonbmux nanHubiX / H. I'. Spymkuna, Y. A. Anapees, I'. FO. I'ycbkoB [u ap.]. —
VabsHoBck : Yal'TY, 2020. — 220 ¢. — ISBN 978-5-9795-2088-9. — TekcT : 2JIEKTPOH-
HBIH // Jlanb : AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/170653. — Pexxum noctyna: ajisi aBTOpH3. TOJIb30BaTEIEH.

8. Ilepeyens pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTu « UHTEp-
HET», He00XOAMMBIX /IJIsl OCBOCHMSI AU CIUIIIHMHBI

1. UadopmarimonHo-o00pa3oBaTenbHbiid TopTas OUHAHCOBOTO yYHUBepcuTeTa npu [lpa-
ButesbcTBe Poccuiickoit @enepanuu http://portal.ufrf.ru/
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2. CaliT nemapTaMeHTa aHaJIM3a JaHHBIX, IPUHATHUS PEIICHUN U PUHAHCOBBIX TEXHOJIO-
THIA.

3. DOnektponHass Oubnmuorexka @PuuaHcoBoro yHupepcutera (Ob) http://elib.fa.ru/
(http://librarry.fa.ru/files/elibfa.pdf)

4. OnextponHo-oubauoreunas cucrema BOOK.RU http: //www.book.ru

5. DNeKTpoHHO-0MOIMOTEeYHas cucTeMa «Y HuBepcuteTckas oudnuoreka OH

JIAMH» http://biblioclub.ru/

6. DneKTpOoHHO-0MOIMOoTEeYHas cucteMa Znanium http://www.znanium.com

7. «[enoBas onnaitn OubnuoTexka» uzgaTenbcTBa «AnpnuHa [laGnumep» http: //lib
.alpinadigital .ru/en/library

8. DIeKTpOHHO-OUOIMOTEYHAsI CUCTEMA U3/IaTeNIbCTBA «JIaHbY

https://e.lanbook.com/

9. DIIEKTPOHHO-OUOIHOTe HasT cicTeMa m3narensersa «FOPATY

https://www.biblio-online.ru/

10. Hayunas snexktponHas 6ubnuoreka eLibrary.ru http://elibrary.ru

11. Cucrema kommnbroTepHOM anredbpsl Maxima http: //maxima.sourceforge. net/ru/

12. Pa3BuTue TexHOIOTHH pacnpeaeneHHbix peectpos. M: LIBP, 2017, 1-16 Pexum no-
CTyma:

https://www.cbr.ru/content/document/file/36007/reestr survey.pdf

13. TexHonorust pactpeaeeHHOro peecTpa: 3a paMmkamu 0JiokueitH. — [IpaBuTEILCTBO.
VYrpasnenue Hayku. OTYET TJIaBHOrO HayyHOro coBeTHUKa [IpaButenbcrBa BennkoOputanuwy,
2015. — 88 c. — Pexum nmocrymna:

https://mpdblog.ru/wp-content/uploads/2017/07/bitkoin-tekhnologia- raspredelenno go
pdf

14. Baird L. The swirlds hashgraph consensus algorithm: Fair, fast, byzantine fault tol-
erance //Swirlds Tech Reports SWIRLDS-TR-2016-01, Tech. Rep. - 2016. — Pexum nocty-
na:_http://pages.cpsc.ucalgary.ca/~joel.reardon/blockchain

/readings/hashgraph.pdf

15. Buterin V. A next-generation smart contract and decentralized application platform.
White paper. — Pexxum noctyna https://cryptorating.eu/whitepa-

pers/Ethereum/Ethereum white paper.pdf

16. Buterin V. Ethereum white paper. GitHub repository. — Pexum noctyma:
https://github.com/ethereum/wiki/wiki/White-Paper
17. Nakamoto S. et al. Bitcoin: A peer-to-peer electronic cash system. - 2008. — Pe-

®uM Joctyna _http://citeseerx.ist.psu.edu/viewdoc/down-
load?doi=10.1.1.221.9986 &rep=rep1 &type=pdf

9. MeToauueckue YKazanud 1Jisd oﬁyqamumxca 0 OCBOCHHIO JUCIHUITIMHBI

CamocrosiTenbHas paboTa CTyICHTOB MPOXOAUT ayAUTOPHO U BHeayAUTOpHO. Opranu-
3alMM CaMOCTOSATENIbHON pabOThl CIYKUT y4eOHO-TEMAaTUUECKUH TJIaH U3YYEHUS! TUCLUILIH-
Hbl. B 3TOM mnaHe yka3aHa TeMaTuKa JEeKUWW, MPAKTUUECKUX 3aHATUNA, BOMPOCHl U 3aJaHUs
JUISL CAMOCTOSITEIIBHOTO U3Y4YCHMUS.

JlomaliHue 3a1aHus CIEeAyeT BBINOJIHATh PETYJIIPHO NPU MOATOTOBKE K MPAKTHYECKUM
3aHATUAM. KOHTPOJIb BBINOJHEHUS AOMAIIHUX 3aJaHUN OCYLIECTBISETCS B XOJ€ MpPAKTUYE-
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CKHX 3aHSATUM B IMponecce BBI60pO‘IHOTO CO6CCCI[OB8.HI/IH.

10. ITepeyenbr UHGPOPMALIMOHHBIX TEXHOJOITMH, HCIOJb3yEMBbIX MPH OCYILECTBJIE-
HUHM 00pa30BaTEJIbHOIO NMpoLecca MO AUCHMILVIMHE, BKJIKYAs NepeYyeHb Heo0X0aMMOoro
NMPOrpaMMHOI0 odecnevyeHnss U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. KoMIJIeKT JIMIEH3MOHHOT0 IIPOrPAMMHOI0 00ecIeYeHus
1. OC Astra Linux
2. Libre Office
3. AatuBupyc Kaspersky

10.2. CoBpemenHble mnpodeccHOHANbHbIE 0a3bl JAHHBIX M HHGOPMALMOHHBbIE
CIIPAaBOYHbIE CHCTEMbI
1. Nudopmanmonno-npaBoBas cucrema «I'apanm»

2. Undopmanuonno-npaBoas cucrema «Koncynsrant [lnroc»
3. Cuctema komIuiekcHOro packpbitus uapopmanuu «CKPUH» - http:// www.skrin.ru/

10.3. CepruduunpoBanHbie NMPOrpaMMHbIC M aNNapaTHbie CPeACTBA 3alIUTHI
HH(POpPMALIMU - HE UCIIOJIB3YHTCH

10.4. Azure ML
10.5. R u Rstudio
10.6. Anaconda u Python

11. Onucanue MaTepHaJIbHO-TeXHUYECKOH 0a3bl, HEOOXO0AMMOI /ISl OCYLIEeCTBJIe-
HHSA 00pa30BaTEJLHOIO MPOLEcca M0 AUCHUILINHE

MartepuanbpHo-Texauueckasi 6aza Kpacnomapckoro dunmana O@UHAHCOBOTO YHHUBEPCH-
TeTa COOTBETCTBYET JACHCTBYIOUIMM MPOTHUBOINOKAPHBIM MPaBUJIaM U HOpMaM, oOecrieurBaeT
MPOBEJECHNE BCEX BUJIOB AUCUMILUIMHAPHOW M MEXAUCIUIIMHAPHON MOJTOTOBKH, MPaKTUYe-
CKOM M HayYHO-HUCCIIE0BATENIbCKON paboT 00ydaronnxcs, NPeayCMOTPEHHBIX YYeOHbIM IlTa-
HOM.

OO6pa3zoBaTeNbHBIN MpOoIIecC 00ECIeUUBACTCS CTCIIUATLHBIMU TTOMEILICHUSIMU, KOTOPBIC
IPEACTaBIAIOT COO0N ayTUTOPUM JIJIsl TPOBENCHUS 3aHATUI JIEKIIMOHHOTO THUIIA, 3aHITHH ce-
MHUHApPCKOTO THUIIA, BBINOJHEHUS KYPCOBBIX pa0OT, FPYNNOBBIX U WHIWBUIYAIbHBIX KOHCYJIb-
TalWl, TEKYIIEro KOHTPOJS U MPOMEXKYTOYHOUM aTTecTaluu, MOMEUIEHUS AJII CaMOCTOSITEb-
HOM paOOThl CTYAEHTOB M MOMEIICHUS JJI1 XpaHEHUS! U MPOPUIAKTUYECKOTO OOCITYKUBAHUS
yueOHoro oOopynoBanus. CrnernualibHble MOMEIIEHUS YKOMIUIEKTOBAHBI CIIEIUATU3UPOBaH-
HOW MeOeIbl0 M TEXHUYECKUMH CPEICTBAaMH OOYy4YeHUs, 00ECIeUMBAIOIIMMH TIPEICTABICHHUE
yaeOHOM nHbopMaruu OOJBIION ayTUTOPUH, TEMOHCTPAIIMOHHBIM 000PY0BaHUEM.

[TomemieHust 151 CaMOCTOSITENFHOM PabOThl 00YUAIOINXCA OCHAILEHBI KOMIBIOTEPHOM
TEXHUKOU, OOecrneunBaroeil 10cTyn K ceTd VIHTEepHEeT U 3JeKTPOHHOM HMHGOPMAIMOHHO-
obpazoBarensHOM cpene KpacHomapckoro ¢gummana @UHAHCOBOTO YHUBEPCUTETA.
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I[JISI OCBOCHHA THUCHHMITIINHBI HGO6XOI[I/IMO J1000€ BBIYMCIUTEIEHOE CpE€aACTBO - KOMIIb-
0TED, CMapT(I)OH WJIN IIJIAHIICT. HpG,Z[HO‘ITI/ITCHBHO HCIIOJIBb30BAaHHUC KOMIIBIOTEPA. HpI/I 9TOM
BO3MOKHO HCIIOJIb30BAHNC KOMIIBIOTCPOB KOMIIBIOTCPHBIX KJIACCAaX YHUBCPCUTCTA.

Bce HN3y4aCMBbIC TCXHOJOTHUU JOCTYIIHBI HAa JIMYHBIX YCTPOﬁCTBaX CTYACHTOB B JTF000H
TOYKC, I'’IC 1OCTYIIHA CCTh HHTCpHeT.
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