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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypce>) Hroro
Henens 16
Bun 3anaruit VII| PII | VI PII

JlaGoparopHblie 321323232
Hroro ayn. 32(32(32(32
KonrakTHas padoTa 32 (323232
Cam. pabora 40 |40 | 40 | 40
Hroro 7272 (72|72
OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM By3a OT 15.04.2025 1. mpotokom Ne 11.
Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOW TUCHMIUIMHBL, yTBepxkaAeHHOH B PI'BOY
BO PI'DY (PHUHX) c¢ ydveroM yCIIOBHI peanu3aliii NpPOTpaMMbl OakalaBpuaTa, IEHCTBYIONMX B (umnane

(dhenepambHOTO TOCYIaPCTBEHHOTO OIOMKETHOTO 00pa30BaTEIFHOTO YUPEKISHHS BHICIIETO 00pa3zoBaHus «PocToBCkmiA
rocyaapcTBeHHbIH 3koHoMuueckuii yauepcureT (PUHX)» B 1. Uepkeccke KapagaeBo-Uepkecckoit Pecryomuku

[Iporpammy cocraBmi(u): K.3.H., Ao1l., Kymparosa A.M.;k.3.H. , moiL., Pyrta H.A.

3aB. kadenpoii: k.3.H., noueHTt H.B. TpeTpsikoBa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| bopmupoBanne y oOydaromerocs 3HaHWNA, YMEHHH H HaBBIKOB, HEOOXOAWMBIX Ui TPUMEHEHHS METOIOB U
HHCTPYMEHTAIBHBIX CPEICTB HCKYCCTBEHHOTO MHTEIUICKTA B XO/E PELICHHs IPo(eCCHOHANBHBIX 3a/1a4

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

OIIK-5. CnocoGeH HMCMOJIb30BaTh COBpPeMEHHble MH(pOpMalNOHHBbIE TEXHOJOTHM W MPOrpaMMHbIE CPeICTBA MPH pPelleHun
npogeccHOHAILHBIX 32/1a4.

B pe3ysbTaTte 0CBOCHHS JUCUMILIUHBI 00y4AIOIMIICS NOJIAKEH:

3HaTh:

- OCHOBHBIC (DYHKIHOHAIBHBIE BO3MOXKHOCTH TIPOTPAMMHBEIX CPEJCTB HWHTEIICKTYaIbHOH 0OpabOTKM MAaHHBIX, MCHOJB3YEeMbBIX HpPH
pemeHnn npoheCCHOHANBHBIX 3a1a4 (CooTHeceHOo ¢ mHaukaropom OITK-5.1)

- METOAbl M COBPEMCHHBIC WHCTPYMCHTAIIBHBIC CPEJCTBA HMCKYCCTBEHHOTO HHTEIUICKTA AJsl pelIeHUs 3a7ad npodeCcCHOHANTbHON
nesiTenbHOCTH (cooTHeceHo ¢ nHankaropom OITK-5.1)

YmeTb:

- MPUMEHATh METOMIbl HHTEJUICKTYaJbHOTO aHaJnW3a JaHHBIX C HCIOJNb30BaHHEM HH()OPMAIMOHHBIX TEXHOJOTHH (COOTHECEHO C
naIKaTopom OITK-5.2)

- OCYILECTBIISITH BEIOOP METOJIOB ¥ HHCTPYMEHTAIIBHBIX CPEICTB MCKYCCTBEHHOTO WHTEIUIEKTA JJIsl PEIIeHHs 3a/1a4 IPOQeCCHOHATBHON
JIeSTeTbHOCTH (cooTHECeHO ¢ nHankaropoM OITK-5.2)

Baanernb:

- HaBBIKAMH [PUMCHCHHS METOIOB HHTCIUICKTYyaJbHOIO aHalK3a JAaHHBIX C HKCIOJb30BaHHEM HH(DOPMAIMOHHBIX TEXHOIOTHUI
(cootreceno ¢ unaukatopom OITK-5.3)

- HaBBIKAMH BHIOOpA METOJOB M MHCTPYMEHTAIBHBIX CPEACTB MCKYCCTBEHHOTO WHTEIUICKTA JJIS PEHICHHUS 3a1ad MpoQeCCHOHATBHON
JeSTeTbHOCTH (cooTHECeHO ¢ nHankaropom OITK-5.3)

3. CTPYKTYPA U COAEP) KAHUE JUCIUIIJINHBI

Paznen 1. BBenenue B HCKyCCTBeHHbI MHTEJIEKT

Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HauMeHoBaHHe TeMbl, KPaTKOE COAep:KaHNe Komnerenuuun
pabotsl / popma ITA Kypc 4acoB
11 Tema 1. Pabora ¢ ML mmardopmoii Loginom. IToctpoenue HedipoceTu JIaboparopHble 7 4 OITK-5
’ (perpeccust). HeiipoceTs (kiaccu(uKaIis) 1 JJOTHCTHUECKAsT PErpeccust 3aHATHS
Tema 2. OcHoBbl s3pika Python. ba3oBble KOHCTpYKIMH — SI3BIKA:
nepeMenHble, (QyHKUMM, MaccuBbl. CuHTakcuc. BpiBoxm —3HaueHUi
| o |pasmuambX JIEeCTBUI C MepeMEeHHbIMA B OKHe TepmuHana PyCharm. Jla6oparopHbie 7 4 OIK-5
’ Oneparop def. Tunbl aprymentoB ¢ynkuuu. Ilpumenenue ¢GyHKUMH B 3aHATHSA
pelmeHn pUKITAIHbIX 3a0a4. Co3maHne MacChBa, MHOTOMEPHBIH MacCHB,
Olepalfu ¢ MaCCHBAaMU
Tema 3. OcuoBbl s3bika Python. YenoBust u umkibl. Kiaccel 1 00bEKTHI.
VYenosuas uHcrpykums if-elif-else. lukn while B Python. Iukn for B
JlaboparopHbie
1.3 [Python. CuHrakcuc Ui co3maHuMsi  Kiacca. BcerpoeHHsle U SaHsTHS 7 4 OIIK-5
nonp3oBareibckue  arpuOytel.  [loms  kimacca  (cTaTMueckue M
nuHamudeckne) B Python. Pemenne nmpukiaqHbix 3ana4
Tema 4. OcHoBsl si3bika Python.ITocnienoBaTenbHOCTH: CIIUCKH M KOPTEXKH.
Crioco0s! 3aanust criuckoB. Co3iaHue CIMCKOB C TIOMOIBIO YMHOXKEHHSI.
JlaGopatopHbie
1.4 [ OcHoBHbIE MeTOBI crIUCKOB. MHOrOMepHBIe crincky. Co3JaHne KOpTexa. saHsTHS 7 4 OIIK-5
BazoBbie omeparopel u MeTonsl KopTexeil.Koprexum B KkadecTBe
3anuceil. Penienre npukiagHeIx 3a1a4y
"BBesieHHe B HCKYCCTBEHHBIH HHTEIEKT". DTambl pPa3BUTHS CHCTEM
1.5 |HMCKYCCTBEHHOTO HHTENIEKTA (CHN). OcHOBHBIE TOHSTHUS U ONPENCICHUS CamocTosTeIbHAS 7 6 OITK-5
’ HUCKYCCTBEHHOro HHTe/ulekTa . OCHOBHBIC HAMpaBICHUS Pa3BUTHS pabora
UCCJICZOBAHUI B 00JaCTH CHCTEM MCKYCCTBEHHOTO MHTEIICKTA
"DKCIepTHBIE CUCTEMBI U NPEACTaBICHNE 3HAHUN
cuctembl (BC) xak Bug CHMW.OOmas crpykrypa H  cxema
¢dyukmronuposanus IC. [IpeacraBnenne 3HAHUH.
OcHoBHbIe IOHATHS. COCTaB 3HAHUI CamMocTosTenbHast
1.6 . 7 14 OIIK-5
CUMU. Opranuszauus 3Hanuit CUU. pabora
Mopnenu npencraBneHus 3HaHWW. [IpencraBieHne 3HAHMN C IOMOIIBIO
CHCTEMBI
IPOAYKIHI

Pa3nen 2. PaGora ¢ 6ubanoTexamu /15 co3AaHUsI HelipOHHBIX ceTeif Ha Python




Bun 3ansitus / Cemectp /| KonmuectBo
Ne HaumeHnoBaHue TeMbl, KPAaTKOe coep:KaHue KoMnerenuun
pabotsl / popma ITA Kypc 4acoB
Tema 5. Busyanusanus u obpaborka nanHbiX. [locTpoenue rpadukoB ¢
21 |momombio matplotlib. Jluneitnsiit rpadux (plot) B matplotlib. Jluarpamma JlaboparopHsle 7 4 OITK-5
" | paccesnus (Scatter plot) B matplotlib. IlocTpoerne Heckonbkux rpaduxon 3aHSATHS
(c uconn3oBannem meronos add axes() u meroaa subplot()).
Tema 6. Tlocrpoenne mozeneit Ha Python. [IporHosupoBanie ¢ HOMOIIBIO
59 |Meroma nuHeitHOM perpeccun. Ilpocras nmHeliHas perpeccus co scikit- JlaGopatopHble 7 4 OTIK-5
" |learn. MeToap! noctpoenust Monenu. MHOXKeCTBEHHAsI THHEHHAs perpeccus 3aHSATHS
¢ nmomoripko Kiracca LinearRegression.Penienue npukiaaneix 3a1ad
Tema 7. Iloctpoenne moneneir Ha Python. Pemenue 3amad ¢ momorsio
53 |Morem JlepeBa perienuii. Perpeccust nepesa pelleHui ¢ UCIOIb30BaHUEM JlaboparopHsle 7 4 OTIK-5
™ |sklearn. Peanusaims anroputma nepeBa peIICHHH I KiacCH(DUKAIMU 3aHSTHS
(xnaccudukarop DecisionTree). Perienne npukiaaspix 3aaa4d
Tema 8. Pabora ¢ Habopamu naHHbIX B Oubmuoreke PyBrain. Co3manue
HelipoHHOW cetH ¢ OuOnuorexkoit PyBrain. Co3nanue HeiipoHHOH ceTn
2.4 |mpsmoe pacmpocrpanenue FeedForward. OGyuyeHue  Helipoceru. Jlaboparoprie 7 4 OIIK-5
HWcnons3oBanue SupervisedDataset B co3nanun Habopa qaHHbIX. Pemienne SaHsTHA
HPHKIIAIHBIX 3124
"DJIeMEHTBl MCKYCCTBEHHOrO HHTeIUIeKTa". VICKYCCTBEHHBIH HEWpOH Kak
o . CamocTosiTenpHas
2.5 | ocHOBa HEHWPOHHBIX cerell (PyHKIUSI eTUHIYHOTO CKauKa, CUTMOHUIAIbHAs 6 7 6 OIIK-5
(yHKIMS aKTHBALKH, TUTIEPOOTMICCKUIN TAHTCHC) pabora
"Heiiponnsie cetu . OOyueHue HelpoHHbIX ceteit".OnHOCTOIHBIC
HeWpoHHBIEe ceTH. MHorocnoiiHsle HelipoHHble ceTH. OOyuaromas
26 BbiOopka.TecroBass BbIOOpka. OOyuenue c yuurenem. OOyueHue 6e3 CamocrosiTesbHast 7 14 OITK-5
| yunrens.O630p crnenmanM3MpoOBaHHBIX OMONMOTEK U  MOCTPOCHHUS pabora
HeiiponHbix cetedl (NumPy,Pandas, matplotlib , Theano, TensorFlow ,
Keras, PyBrian)
2.7 |IoaroroBka K MpOMEKyTOYHOH aTTeCTalluu 3auer 7 0 OIIK-5

4. POHJI ONEHOYHbBIX CPEICTB

CrpykTypa U comepkaHue (OHAA OLECHOYHBIX CPEACTB OIS INPOBEACHUS TEKYIIEr0 KOHTPOIS M IIPOMEXYTOYHOH aTTecTalnu
npencTasieHsl B [Ipunoxenun 1 x paboueil mporpaMMe TUCHUMIMHBL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbBI

5.1. YueGHble, HAyYHbIE M METOAMYECKHE U3TAHUS

ABTOpHI, brbmmorexa /
3arnaBue W3parenscTBO, TOX
COCTaBUTENH KonuuectBo
1 Cryznent. Acriupant. MccnenoBarens: BnanuBocrok: Dkernept- OBbC «YHuBepcureTckas
BCEPOCCUNCKUN HAYyYHBIN )KypHAJ: )XypHaJI Hayxka, 2021 OUOIMOTEeKA OHJTAHY»
2 HckyccTBEHHBII HHTEIIEKT, aHaJIUTUKA U HOBBIC Mocksa: AnprnrHa OBC «YHuBepcureTckas
TEXHOJIOTUH: HAayYHO-TIOMY/ISIPHOE U3JaHKe [Ma6aumep, 2022 OHMOJIMOTEKA OHITAH»
3 Aspeenxo T.B., BBeznenue B MCKyCCTBEHHBIN MHTEIUIEKT U HoBocubupck: 9BC «Znanium»
Lenebposckast M.IO. | moruueckoe nporpaMMupoOBaHHeE. Hosocubupckuii
[IporpammupoBanue B cpene Visual Prolog: roCyAapCTBEHHBIN
Yuebroe mocodue TEXHUYECKUI YHUBEPCUTET
(HI'TY), 2020
4 Bepeskun A.IL, HckyccTBeHHBIH HHTEIUIEKT B 3aja4ax Bosnorna: Uudpa- OBC «Znanium»
Mypraszun T.M. MOJICTTMPOBAHHUS, YIPABICHHS, THATHOCTHKH Wnxenepus, 2023
TEXHOJIOTHYECKUX MPoIeccoB: MoHorpadus
5 Amnpepcon K., [laBap HcKycCTBEHHBII MHTEIUICKT, aHAJTUTUKA U HOBBIE Mocksa: OOO "AnbprnuHa OBC «Znanium»
H., I'Aenu P., looptu | rexnonoruu: [Ipakrnyeckoe nocodue [Ma6aumep", 2022
I1., JIsBenmnopt T.,
Kneiin6epr /.

5.2. IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

HCC "Tapant” https://internet.garant.ru
O6pazoBarensHas mnardopma o Python https:/pythonist.ru/ (cBoGoaHsIi qOCTY)
®enepanbHast rocyjapcTBEHHAs CIry0a cTaTHCTUKY https://rosstat.gov.ru/ (CBOOOAHBIH KOCTYIT)

5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Loginom (cBo60IHO pacmpocTpanseMas pegakuus Community)

Python




5.4. y‘leﬁHO-MeTO}ll/l‘leCKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

IIpu HEOO6XOAMMOCTH IO 3aSBICHUIO 00YHYAIOIIETOCS ¢ OTPAaHHMYECHHBIMH BO3MOXKHOCTAMH 340POBbsl yueOHO-METOIUUCCKHE MaTepUaIbl
NPENOCTaBIAIOTCS B (hOpMax, aJanTHPOBAHHBIX K OIPAHMYEHHSM 30POBbS M BOCHPHUATHA MH(popManuu. s ML ¢ HapyIICHUSIMH
3peHus: B Gopme ayauodaiina; B meyaTHOH GpopMe yBENHUSHHBIM MpH(TOM. [ JIHI] ¢ HApYIICHUAMH cIyXa: B hopMe IEKTPOHHOTO
JIOKyMEHTA; B Ie4aTHON ¢opme. [ nuIl ¢ HapymIeHUSIMHA OMIOPHO-IBUIATEIIFHOTO ammapara: B ()opMe 3IeKTPOHHOTO JOKyMEHTa; B
neyaTHo Gopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE IUCIIUITJINHBI

ITomermieHust st BceX BHIOB padOT, MPEIyCMOTPEHHBIX YYEOHBIM TUIAHOM, YKOMIUIEKTOBAHBI HEOOXOMUMOM CIEIHaTH3UPOBAHHON
y4eOHOIT MeOebI0 U TEXHUYECKUMH CPEICTBAMH O0YICHUSI:

- CTOJIBI, CTYJIBS;

- MEPCOHAIBLHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- POEKTOP;

- 9KpaH / HHTEpaKTUBHAS JJOCKA.

JlabopaTopHbIe 3aHSATHSA MOPOBOIATCS B KOMIIBIOTEPHBIX KiaccaX, paboyne Mecra B KOTOPHIX OOOPYIOBaHBI HEOOXOAUMBIMH
JIUIICH3NOHHBIMA H/WJIM  CBOOOMHO pAaCHpOCTpPaHsIEMbIMHA TNPOTPAMMHBIMH CpPEICTBAMA M BBIXOAOM B MHTepHeT, wW/wind B
CHeNHMATH3UPOBAHHBIX JTA00OPATOPHSX, TPEAYCMOTPEHHBIX 00pa30BaTENIbHON POTPaMMON.

7. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO TN CITUITJINHBI

Meroandeckue yka3aHUS 10 OCBOSHHIO AUCIUIUTHHEI IpeicTaBieHs! B [Ipunoxennn 2 x pabodeil mporpaMMe TUCIIUIIIHHEL




POHJ OHEHOYHBIX CPEJACTB

IIpunoxenne 1

1 OnucaHMe NMoOKa3aTeJed M KpUTEpUEB OLleHUBAaHMS KOMIETEHLUN HAa Pa3/IMYHbIX
3Tanax ux opMUpOBaHHS, ONNMCAHUE IIKAJI OLleHUBAHUA

1.1 Iloxazarenu U KpUTEPUU OLICHUBAHMSI KOMIIETEHIUI:

3VYH, cocrasigriomnue
KOMIIETEHITHIO

Iloka3arenu orieHUBaHUA

Kpurepuu onieHuBanus

Cpenctsa
OLICHUBAHHSI

OIIK-5:Cnoco0eH ucnojib30BaTh COBPpEeMeH

HbIE HH(l)OpMa].lI/IOHHbIe TEXHOJOI'UH "

NMporpamMmMHubI€ CPpEACTBa IPU PCHICHHUH npocbeccuonanbnmx 3agad.

3HaTh:

- OCHOBHBIC ®YHKHHOHMBHBIC

BO3MOXHOCTH MPOTrPaMMHBIX
CpEICTB UHTEIUIEKTYJIbHOM
00pabOTKH TaHHBIX,
HCIIOJIb3YyEMbIX PU PELICHUU
npohecCHOHANBHEIX 3aj1ad;

- OCHOBHBIC ®YHKHHOHMBHBIC

BO3MOYKHOCTH ITPOTPAMMHBIX
CPEJICTB HHTEIUICKTYaIbHOM
00pabOTKH TaHHBIX,
HCIIOJIb3YEMBIX TIPH PEIICHUN
npodhecCHOHATBHBIX 33124

H3y4YaeT OCHOBHYIO H
JIOTIOJTHUTENBHYTO
JTUTEPATYPY, COACPIKAIILYFO
MaTtepuai 00 OCHOBHBIX
IIOHATUAX
WHCTPYMEHTATBHBIX
Cpe/cTBax u
MAaTeMaTHYCCKHUX MCTOdaXx,
HCTIONBb3YEMBIX TIPH
peleHun
npoecCHOHAaIBHBIX 3314,
JUIA IOATOTOBKHU K 3a4eTy, U
OTpOCy

MOJIHOTA U
COJEPAKATEIBHOCTh OTBETA
Ha 3a4yeTe, yCTHOM
OIIpoce, COOTBETCTBUE
OTBETOB MaTepualy,
cofepKalieMcs B
W3YYEHHOU JUTEpaType

Ompoc (Bompock! 1-
28), BOIIPOCHI K
3auety (1-28)

YMeTh:

- IPUMEHSATh METO/IbI
WHTEIUICKTYAIBHOTO aHaJn3a
JIaHHBIX C UCIOJIb30BAaHUEM
UHQOPMAITUOHHBIX
TEXHOJIOTHUH,

- OCYIIECTBIISITH BBIOOP
METOJIOB U
WHCTPYMEHTAJIBHBIX CPEJICTB
HCKYCCTBEHHOTO MHTEIJIEKTa

pelIeHNE TPAKTUKO-
OpPUEHTHPOBAHHBIX U
1a00PaTOPHBIX 3aJaHUN:
MIPUMEHEHUE Pa3ITUIHBIX
METOZIOB C HCITOJIb30BaHHEM
Loginom,

COCTaBJICHHE TIPOTPaMM Ha
Python ¢ ucrons3oBanreM
0a30BBIX KOHCTPYKIIWH,
YCIIOBUIA, IUKJIOB,

MPAaBWJILHOCTh PELICHHUS
3aJlaHUuM Ha

MIPUMEHEHUE Pa3TUIHBIX
METOJIOB C
HCII0JIb30BaHHEM
Loginom,

COCTaBJICHHE TTPOTpaMM
ma Python ¢
HCIIOJILE30BaHUEM 0a30BEIX
KOHCTPYKLUH, YCIOBUH,

JlaboparopHbie
3apanus (1-8),
HPaKTHKO-
OPUCHTHPOBAHHBIC
3amanus (1-4)

JUTSL pEICHUs 33134 MacCHBOB IIUKJIOB, MACCHBOB
poheCCUOHATBHOMN

JIeSITEILHOCTH

Braners: pelieHue IpaKTUKO- 000CHOBaHHOCTh JIabGopaTopHbIe

- HABBIKAMU MPUMCHCHHUS OPHECHTUPOBAHHBIX U MPUMEHEHHUS METOJIOB 3ananus (1-8),
METO/IOB MHTEIUIEKTYaIBHOTO | 1ab0OpaTOpHBIX 3aJaHMIA: JUTS TPaKTHKO-
aHaJIn3a JaHHbIX C MIPUMCHCHUE Pa3JINYHBIX pEeUICHUA SaﬂaHI/Iﬁ C OPHUCHTUPOBAHHBIC

UCIIOJIb30BaHUEM
UHQOPMAITMOHHBIX
TEXHOJIOTHH,

- HaBBIKaMH BBIOOpA METOJI0B

" MHCTPYMCHTAJIBHBIX CPCICTB

HCKYCCTBEHHOTO MHTEJIEKTA
JUTSL PEIIICHUS 3a/1a4
npohecCUOHATBHON
JESITETBHOCTH

METOJIOB C UCIIOIb30BaHUEM
Loginom, cocraBnenue
nporpamm Ha Python ¢
HCTIOJBb30BaHUEM 0a30BBIX
KOHCTPYKIUH, YCIOBU,
[IUKJIOB, MACCHBOB)

KCIIOJIb30BAaHUEM
Loginom,

pelleHus 3aJlaHuil Ha
COCTaBJICHUE MPOTrpaMM
Ha Python ¢
WCITOJIH30BAaHUEM 0a30BBIX
KOHCTPYKIUH, YCIOBUH,
IIUKIIOB, MACCHBOB)

3ananus (1-4)




1.2 IIxanel OLIEHUBAHUS:

Tekymuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEXKYTOYHAsI aTTECTAIMsI OCYHIECTBIIETCS B PaMKax
HAKOMUTEJIBbHOW OaJUTbHO-PEUTHHTOBOM crcTeMbl B 100-0amibHOM mIKane:

50-100 6amnoB (3a4TEHO)

0-49 6amnoB (HE 3a4TEHO)

2 TunoBble KOHTPOJIbHbIE 3aJaHUA WM UHbIE MaTepHaJibl, HEOOX0JUMBbIe JJisl OLLeHKH!
3HAaHUM, YMEeHHU#, HaBbIKOB M (W/M) onbITa JeATEeJbHOCTH, XapaKTepU3yKIIUX 3Tambl
dopmMupoBaHuA KOMIIETEHIIMH B IpoLecce 0CBOeHMs 06pa30BaTeJIbHOM NPOrpaMMbl

CoNooA~WDNE

e
(N )

NNONRNNNNNNR R R R R R R
OB WNRPOOONO U ™WN

26.
217.
28.

BOHpOCLI K 3a49€Ty

TeopeTuveckue BONpPOCHI
Oranbl pa3BUTHS CHCTEM UCKycCTBeHHOTo nHTesekTa (CUN).
OCHOBHBIE TTIOHSATHS U OMpeACICHUA NCKYCCTBEHHOT'O MHTCJJICKTA.
OcCHOBHBIE HAaIIPaBJICHUS Pa3BUTHS UCCICIOBAHUI B 00JIACTH CHCTEM HCKYCCTBEHHOIO MHTEIUICKTa
CTpyKTypa CHCTEM UCKYCCTBEHHOTO WHTEJIICKTA.
Apxurextypa CUN.
Merogonorus nocrpoenust CUU
OxcneptHble cucteMbl (JC) kak Bug CHUU.
Oobmas ctpykTypa u cxeMa pynknuonuposanust IC.
[IpencraBieHne 3HAHUM.

. OcHoBusle noHATHA. Coctas 3HaHuil CUU.

. Oprannzauus 3nanuit CUU.

. Mopenu npencraBneHus 3HaHui. [IpeacraBiieHre 3HaHUM ¢ TOMOILBIO CUCTEMBI TPOAYKIUI

. OcHoBblI s13b1Ka Python. ba3oBbie KOHCTPYKIIUH SI3bIKA: IEPEMEHHbBIC, (PYHKIIMH, MACCHUBBI

. OcHoBsI s3p1ka Python. Yemosus u nukist. Kimaces! 1 00beKTHI

. OcHoBsI si3bika Python.IlocnenoBaTenbHOCTH: CIIMCKU U KOPTEKHU

. MckyccTBeHHBIN HEMPOH Kak OCHOBA HEHPOHHBIX ceTel (HYHKIWS eJUHIYHOTO CKayKa)

. MlckyccTBeHHBI HEMPOH Kak OCHOBA HEHPOHHBIX ceTel (CHrMOUIaNbHas (QYHKIHMS aKTHBAIIH )
. MlckyccTBeHHBI HEHPOH Kak OCHOBA HEHPOHHBIX ceTel (TMIepOoInIecKrii TaHTeHE)

. OnHOCTOMHbBIE HEHPOHHBIE CETH.

. MHorocnoiiHpie HEUPOHHBIE CETH.

. OOyuaromiast BRIOOpKa.

. TectoBas BbIOOpKa.

. OGyueHue ¢ yuurenem.

. OOyueHue 6e3 yquTelns.

. O030p crieruaIM3uPOBAHHBIX OMOIMOTEK s TOCTPOSHUs HelpoHHbIX ceTer (NumPy,Pandas,

matplotlib)

0030p cnenuanu3upOBaHHBIX OMOIMOTEK ISt TOCTpoeHUst HelipoHHBIX ceTeld (Theano, TensorFlow)
O030p crienuaTu3MPOBAHHBIX OMOIHOTEK JIJIsi OCTPOCeHUs HelpoHHbIX ceteit (Keras, PyBrian)
[IpuMeHeHne CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA B IPO(ECCHOHATBHON IESITEIbHOCTH

IIpakTHKO-OPpHEHTHPOBAHHBbIE 3a1aHNUS K 324eTy

3ananue 1 (Loginom)

Ha ocHoBe npencraBieHHOr0 HaOOpa JaHHBIX MOCTPOUTH MOJEIH JJOTHCTHYECKON perpeccuu
(ITpumeuanue: B CrieHapuu co31aTh ABa y3na: Jloructuueckas perpeccust u HeipoceTs (kmaccudukaiius)).
[octpouts Ky6 ¢ marpuueii ommboKk nporHosa.

3aganue 2 (Python)

Bkiax B 6anke cocrasisier X py0ieid. ExxeronHo on yBennuuBaercst Ha P mpoLieHToB, mmocie yero qpoOHast
YacTh Komeek oTOpaceiBaeTcsa. Onpeaennrte, 4epe3 CKOIbKO JIeT BKJIaJ COCTaBUT He MeHee Y pyoseil. Hanummre
Iporpammy, KOTopas MO JaHHbIM yuciaMm X, Y, P omnpenensier, CKOIbKO JET NPOHAET, NPEkXIe 4eM cyMMma
JIOCTUTHET 3HAUeHUA Y.



3aganne 3 (Python)

OneHuTth OSKOHOMHUYECKYIO JIeATENIbHOCTb HECKONBKUX  MPEINpHUATHH. W3BecTHBl  Ha3BaHUS
MPENNPUITUAN, 3HAYCHUS IIAHOBOTO 00BEMA PO3ZHHMYHOIO TOBApOOOOPOTa W 3HAUYCHMS (HaKTUYECKOro 00BEMa
PO3HUYHOTO TOBapoobopoTa. Tpedyercst onpeaenuTs:

1. IpOLICHT BBIMIOJIHEHHUS [IJIaHA KaXABIM MIPEANPUATUEM

2. KOJIMYECTBO MPEINPHUATHI, HEJOBBITIOTHUBIINX IIJIaH

3. HauOOJNBIINI IJIAHOBBIH TOBAPOOOOPOT

4. yIOpSIIOYATH MPEAIPHUATHS 110 BO3PACTAHHIO IIAHOBOTO TOBAPOOOOpOTa

3ananmne 4. (Python)
Ha ocHOBaHMM TIpEICTABIECHHBIX JaHHBIX HAMWCAaTh M[POrPaMMy JUIs IPOTHO3MPOBAHUS II€H Ha
HEIBIKMMOCTD C TpaMueCKMM BBIBOIOM JaHHBIX (IIPHMEYaHNe: HCIOIb30BaTh Onbmmorexkn humpy u matplotlib)

3adyeTHOE 3a/JlaHKMe BKJIOYACT 2 TEOPETHUECKUX Bompoca M 1 U3 mepeyHs MPakTUKO-OPUCHTUPOBAHHBIX
3aJaHUMN.

Kpurtepun ouenuBanus:
MaxkcruManpHOe KONHYECTBO OalioB 3a OTBET Mo 3adeTHomy 3amaHuio — 100 (kaxaprii Bompoc mMMmeer
OJIMHAKOBBIN BEC IPH BHICTABICHUN HTOTOBOM OIICHKH)

50-100 6ansoB (3a4TEHO) WznoxxkeHnupld  marepuand  (AKTUYSCKHM BEPEH, HAIUYUME TIIYyOOKHX
HCUCPIBIBAIONINX 3HAHWH, TpaBWIbHBIC, YBEPEHHBIC JEHCTBHUSA TIO
MPUMEHCHHUIO TOJyYeHHbBIX 3HAHUM Ha MPAKTHKE, TPAMOTHOE U JIOTHYECKH
CTPOIHOE M3JIOKEHHUE MaTepHaja MPU OTBETE; IPAKTHKO-OPHEHTUPOBAHHOE
3aJJaHKe BBITOJHEHO MPABUIBHO U IPOKOMMEHTHPOBAHO; HATMYHE TBEPIBIX
M JIOCTATOYHO TOJIHBIX 3HAHWM, MPABUIbHBIC ICHCTBHUSA MO MPUMEHCHHUIO
3HAHWH HA TMPAKTHKE, YETKOE W3JI0KEHHE MaTrepHhaia, IOMyCKArTCsa
OTJEIbHBIC TOTHYECKHE U CTHIINCTHYCCKHE TIOTPEITHOCTH, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB HA JIOMOJHHUTEIbHBIE ¥ HABOISIIHE BOMPOCH;
MPAKTHKO-OPHEHTHPOBAHHOE 3aJaHUC BBIMOJHEHO TIPABHJIBHO, HO HE
MTPOKOMMEHTHPOBAHO; TIPX HEMOJHOM OTBETE Ha BOMPOCHI; 3aTPYAHACTCS
OTBETHTh Ha JOMOJHUTEIBHBIE BOIPOCHL, MPAKTHKO-OPHEHTHPOBAHHOE
3aj1aHue BBITIOJIHCHO C OIHOKAMH M OTCYTCTBYIOT KOMMEHTapHH

0-49 6ans0B (He 3a4TEHO) OTBeThl HE CBS3aHBI C BONPOCAMHU, HAIMYUE TPyObIX OIIMOOK B OTBETE,
HEMOHUMAaHUE CYIIHOCTH H3J1araeMoro BOIPOCa, HEYMEHHE IPUMEHSTh
3HAHWS HA TPAKTHKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJIHUTEJIBHBIE Y HABOMSIIUE BOIPOCHI; MPAKTHKO-OPUEHTHUPOBAHHOE
3aJ]aHNe HE BBIIIOJIHEHO.




JlabopaTopHble 3axaHus

JlaGopaTopHoe 3aganmue 1

Pa6orta ¢ ML mumatdopmoii Loginom.

ITocTpoenne HeMpoceTn (perpeccus). HeitpoceTs (kmaccuukarms) W JIOTHCTHYECKAs PETPECCHS.
Hactpoiika ysnoB (Jlunelinas perpeccusi, Jloructuyeckas perpeccus, Heipocets (perpeccus), HeipoceTs
(xmaccudukanus), Cnustaue, Kanskynsatop), Buzyaiuzaropos (Tabnuua, [uarpamma, Ky0), moctpoenue nmporsosa
IO ABYM MOJEISIM.

JlaGopaTopHoe 3aganue 2

OcHoBsI s13p1ka Python. ba3oBbie KOHCTPYKITHH SI3bIKA: TTIEPEMEHHBIE, ()YHKITHH, MAaCCHBBHI.

Cunrakcuc. BpiBonm 3HaueHMI pa3nWyHBIX ACWCTBUN C TIEpeMEHHBIMH B OkHe TepmuHama PyCharm.
Omneparop def. Tumsl aprymentoB ¢yHkuuu. [Ipumenenne QyHKIMH B pelieHHH NpUKIaAHbIX 3anad. Co3naHue
MaccuBa, MHOTOMEPHBI MaCCHB, OTIEpPAIIH C MACCHBAMU

JlaGopaTopHoe 3ananue 3

OcHoBsl s13bika Python. Ycmosus u ksl Kimaccel 1 00BEKTHI.

Vcenosuas uHerpykuus if-elif-else. Iukn while 8 Python. Iuxn for B Python. Cunrakcuc st co3maHus
Kiacca. BeTpoeHHbIe U monb3oBaTebekue arpuOyThl. [lons kimacca (cratuyeckue u nquHamudeckue) B Python.
Perenne npukiaaHbIx 3a1a4

JlaGopaTopHoe 3aganue 4

OcHoBbl s1361ka Python.[lociaenoBaTensHOCTH: CIMCKH M KOPTEXKH.

CriocoOrl 3aganus cruckoB. Co3aHue CIIUCKOB ¢ IOMOIIBIO YMHOKEHHS.

OcHoBHBIE MeTOBI cIUCKOB. MHOrOMepHbIe cnucky. Co3aaHue KOpTexa. ba3oBble onepaTopbl U METOBI
kopTexeil. Koprexu B kauecTBe 3anuceit. Pernenue npukiiagHbeIx 3a1a4y

JlaGopaTopHoe 3aganue 5

Busyanuzanus u 00paboTKa JaHHBIX.

[Moctpoenne rpadukos ¢ nomouipio matplotlib. JInneiinsiii rpaduk (plot) B matplotlib. duarpamma
paccesHus (Scatter plot) B matplotlib. IlocTpoenue HeckoabKHX rpa)KOB (C UCHIOIB30BAHHMEM METOJIOB
add axes() u meroma subplot()).

JlaGopaTopHoe 3aganue 6

[Moctpoenune mozeneit Ha Python.

[IporHo3upoBanue ¢ MOMOIILIO METO/IA JIMHEHHOM perpeccuu. [Ipocras nuHeliHas perpeccus co scikit-
learn. MeTo bl TOCTpOCHUS MOJIe) . MHOXKECTBEHHAS JIMHEHHAS PErPeCcCHsi ¢ IOMOIIBIO Kilacca
LinearRegression.Pemenue nmpukiagaex 3ama4d

JlaGopaTopHoe 3axanue /

[loctpoenune mopeneii Ha Python. Pemrenune 3axau ¢ momorpio mozenu Jlepesa pemenuii. Perpeccust
JiepeBa peneHnii ¢ ucross3oBanreM sklearn. Peanuzanus anroputma aepesa peLieHuil Ui KiaccupuKanum
(knaccugukarop DecisionTree). Pemenne npukiiaaHpix 3aaau

JlaGopaTopHoe 3aganmue 8

Pabota ¢ Habopamu naHHbIX B OubnoTeke PyBrain. Coznanue HelipoHHO# ceTr ¢ Oubnrorekoii PyBrain.
Cosnanue HeHpoHHOM ceTu npsiMoe pacnpoctpaHenne FeedForward. O0yuenue Heipoceru. Mcnonb3oBanue
SupervisedDataset B co3nanuu Habopa 1aHHbIX. Pelienue mpukaaaHbX 3a1a4

Kputepun oueHnBanus:
MakcuMajbHOe KoJinm4ecTso 0a10B — 80 0asioB
3a BBITIOJTHEHHNE KAXKOT0 JIA0OPATOPHOTO 331aHUsl 00yJaroNHiics MOKET Nony4uTh 10 10 6axios

10 6ans10B 3aanue BBHIIIOJHEHO BEPHO

7-9 6anJ10B [Ipu BeINONHEHNH 3a]aHKsI ObUIN JOMYIIEHBI HETOUHOCTH, HE BIMSIOIINE HA PE3yJIbTaT
4-6 0ans0B [Tpu BeIMOTHEHNY 3a4aHUS OBUTH JTOMYITICHBI OIIHOKH

1-3 0aj1a [Ipu BeIIOTHEHMH 33]JaHUS OBLTH TOMYIICHEI CYIIECTBEHHBIE OITHOKH

0 6a10B 3amaHue He BBIIOJIHEHO




Omnpoc

1. Drambl pa3BUTHSI CUCTEM HCKyccTBeHHOTO nHTeuiekta (CHUN).

2. OCHOBHBIC TIOHATHS W ONIPE/ICIICHUS HCKYCCTBEHHOTO HHTEIUICKTA.

3. OCHOBHBIC HaMPaBJICHUSI PA3BUTHUS HCCIICIOBAHUN B 00JIACTH CUCTEM UCKYCCTBEHHOTO MHTEIIIICKTA
4. CTpyKTypa CHUCTEM UCKYCCTBEHHOT'O UHTEIJICKTA.

5. Apxurextypa CUU.

6. Merononorus mocrpoenus CUN

7. Oxcneptabie cuctemsl (JC) kak Bug CHUU.

8. O0mas cTpykTypa u cxema pyHkunonupoBanus IC.

9. [IpeacrapieHne 3HAHHH.

10. Ocnosnsle nousitus. Cocras 3Hanunit CUU.

11. Opranuzauus 3Hanunit CUN.

12. Mopnenu npencraBineHus 3HaHui. [IpecTaBneHne 3HaAHUH ¢ TIOMOIIBIO CUCTEMBI TIPOTYKITUH
13. OcHoBsI s13bika Python. ba3oBbie KOHCTPYKIIHMH sI3bIKA: IEPEMEHHBIC, (DYHKITHH, MACCHUBBI

14. OcuoBblI s1361ka Python. Yenosust u rukisl. Kitacchl 1 00beKThI

15. OcHogsl si3bika Python.IlocnenoBarebHOCTH: CIIMCKU U KOPTEXKHU

16. HckyccTBeHHBIH HEHPOH KaK OCHOBA HEUPOHHBIX ceTell ((PyHKINS eMMHUIHOTO CKadKa)

17. HckyccTBeHHBII HEHPOH Kak OCHOBa HEUPOHHBIX ceTell (CUrMOouAaIbHas QYHKIUS aKTUBAIIUHN)
18. HckyccTBeHHBIH HEHPOH KaKk OCHOBA HEWPOHHBIX ceTei (THepOoInYecKuii TaHTeHE)

19. OpnOoCnOIHBIE HEUPOHHBIE CETH.

20. MHuorocmnoiiHbIe HEHPOHHBIE CETH.

21. OOyuyaromasi BEIOOpKA.

22. TectoBas BEIOOpKA.

23. OOydeHwHe C yIUTEIEM.

24. OOyuenue 0e3 yuuTens.

25. 0030p cHenuaaTu3upPOBaHHBIX OUOIUOTEK IS MOCTPOSHUS HeWpOoHHBIX cetell (NumPy,Pandas,
matplotlib)

26. O030p cnenMaTU3uPOBaHHBIX OMOIUOTEK I MOCTPOeHUs HeWpoHHBIX cerell (Theano, TensorFlow)
27. O030p crenMaTU3UPOBAHHBIX OMOIUOTEK )i TOCTpOeHUs HelpoHHBIX cerel (Keras, PyBrian)
28. TIpuMeHeHHe CHCTEM HCKYCCTBEHHOTO MHTEIICKTA B POPECCUOHATLHON ICATSTILHOCTH

Kputepun ouennBanus:
JaHHbIli TepedeHb BOMNPOCOB JUId MPOBEIAEHHMS ompoca sBigercs npuMepHbiM. OH  MOXeT

AKTYAJIU3UPOBATHCA IMIPCIIOAABATCIIEM I10 H606XO,[[I/IMOCTI/I.

Omnpoc npoBoAWTCSI B YCTHOM WM MHChMEHHOW (opMme (Ha ycMOTpeHHe npenopasareis) ['pynmupoBka

BOIIPOCOB JId OIIpOocCa IMPOU3BOJUTCA NIPEIOaAaBaTCIIEM.

MaxkcumanbHOe Koau4ecTBO 0a/uioB — 20 6a/uioB
3a y4yacTthe B ONpoce OOydYaroIMics MOXKET mojyuuTh 10 20 OamioB. B xome ompoca mpu OTBETEe Ha

OTJIENBHBIN BOMPOC 00YYAFOIIUNCS MOXET ITOIyIUTh 110 2 0aJIJI0B

2 payna JaH nomnHbIi, pa3BepHYTHIl OTBET Ha MOCTABJICHHBIH BOIIPOC, CUCTEMHO MOKAa3aHa

COBOKYITHOCTh OCBOCHHBIX 3HaHHWH 00 OOBEKTe, MPOSBISIOIMIASACS B CBOOOTHON
OTIEpUPOBAaHUHN OCHOBHBIMHU MOHATHAMHU ydeOHOro kypca. OTBET xapaKTepusyercs
COJIEPIKATENIBHOCTBI0, KOHKPETHOCTBIO, 3HAHHMEM OCHOBHOM M JONOJIHUTEIBHON
JUTEpaTypsl, PEKOMEHYEMOM MO TEMe, YETKOCThIO M JIOTMYHOCTBIO H3JI0XKEHUS
Marepuana.

1 0ana JaH HemodaHBI W HEMOCIEeNOBaTElIbHBIM OTBET HA MOCTABJICHHBIM BOIPOC.

[IpucyTCTBYIOT (parMeHTapHOCTh, HEJIOTMYHOCTh M3NoKeHus. OOyuaromuiics He
0CO3HAET CBSI3U MEXJIy MOHATUSIMH, KOHIIENTYallbHbIC IepeceueHs], CTPYKTypHbIE
3aKOHOMEPHOCTH. OtcyTcTBYeT ~ KOHKpeTM3alUMs W JI0OKa3aTeJIbHOCTb.
JononHuTenpHBIE W YTOYHSIOIIME BOIPOCH MpENoAaBaTesis HE HNPUBOIAT K
KOPPEKIIMK OTBETA Ha MOCTABICHHBIE BOPOCHI.

0 6as10B OOyuatomuiicst 3aTpyAHAETCS OTBETUTH Ha BOIIPOCHI




3 MeToauyecKue MaTepHasbl, ompejejdoiiyue NpoueAypbl OLEeHUBaAHUSA 3HAHUI,
YMEeHHH, HaBbIKOB M (U/IHM) ONbITA AeATEJbHOCTH, XapaKTepU3yWLIHMX 3Talbl pOpMHUPOBAHUA
KOMIIeTeHI M

[Tpoueaypsl OLIEHHBAaHUS BKIIOYAIOT B c€0s1 TEKYIIUH KOHTPOJIb U IPOMEXYTOUHYIO aTTECTAIHIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOAMTCS C HCIOIb30BAHMEM OLIEHOYHBIX CPEICTB,
IIPEICTABICHHBIX B I1. 2 JAHHOTO NIPUWIIOKEHUS. Pe3ysbTaThl TEKYIEro KOHTPOJIS JOBOIATCS 10 CBEACHUS
CTYJIEHTOB 110 IPOMEKYTOYHOU aTTECTALIUH.

IIpoMe:kyTouHasi aTTeCTALUS IPOBOIUTCS B (hOpMeE 3aueTa.

3ayeT MNPOBOOUTCS II0 PACIMCAHHUIO IPOMEXYTOYHOM aTTECTallMM B IIMCBbMEHHOM BUJE.
KonngectBo BompocoB B 3aueTHOM 3amaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHE DPE3Y/IHTATOB
IIPOU3BOJUTCS B JICHb 3aueTa. Pe3ynbTarhl aTTecTalMy 3aHOCATCS B BEJOMOCTb U 3aYETHYIO KHUXKKY
cryaenta. CTyneHTBl, HE MPOLICANINE MPOMEKYTOUYHYIO aTTECTAIMIO MO TpaduKy MpPOMENKYTOUHOU
aTTeCTaluy, OJKHBI JMKBUIUPOBATh 33J0JDKEHHOCTh B YCTAHOBICHHOM IOPSJKE.



IIpunoxenue 2
METOINYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUIT/IMHBI

Y4eOHBIM IIAHOM MPETYCMOTPEHBI CICAYIONINE BUIBI 3aHATHIA:

- mabopaTopHEIEC 3aHATH.

B xome mabopaTopHbIX paOOT Pa3BUBAIOTCS HABBIKM TPUMEHCHHS COBPEMCHHBIX HH()OPMAIMOHHBIX
TEXHOJOTHH, BBIOOpa WHCTPYMEHTAIBHBIX CPEICTB UIsI OOpabOTKM W aHajgn3a SKOHOMHYECKHX [aHHBIX B
po(hecCHOHATBHOMN NEATENbHOCTH.

[Tpu moAroTOBKE K JTAOOPATOPHBIM 3aHATHIM KaXKIBIHA CTYACHT JIOJDKEH:

— W3Y4YUTh PEKOMEHJOBAHHYIO YIEOHYIO TUTEPATYPY;

B mportiecce moaAroToBKY K 1a00paTOPHBIM 3aHATHAM CTYEHTH MOTYT BOCIIOIB30BAThHCSI KOHCYIbTAIIHAMU
npenoaaBarers.

Teoperndeckue BOMPOCH JODKHBI OBITH W3YYEHBI CTYIEHTAMH B XOJI€ CAMOCTOSATEIbHON pabOoTHI
KonTponb camoctosiTensHONH pabOTHI CTYACHTOB HaJ y4eOHOH MporpaMMoil Kypca OCYIIECTBIIACTCS METOIOM
OMpoca W BHIMOJHCHUS J1a00paTOPHBIX 3alaHuii. B Xome caMocTosTenbHOM pabOThl Kaxblil CTYACHT 00s3aH
MPOYUTATh OCHOBHYIO M IO BO3MOXKHOCTH JIOTIOJHHUTEIBHYIO JIUTEPATypy IO H3ydaeMol Teme. Brimenuthb
HCIIOHATHBIC TCPMUHBI, HaWTH UX 3HaUCHHE B JIuTeparype.

J1s TOATOTOBKM K 3aHATHSAM, TEKYIIEMy KOHTPOIIO M IMPOMEKYTOYHOH aTTeCTallid CTYIACHTHI MOTYT
BOCTIOJIB30BAThCA DJIEKTPOHHO-OMONMMOTEUHBIMHA cHcTeMaMu. Takke oOydJaromuecss MOTYT B3ATh Ha JIOM
HEOOXOIMMYIO JIUTEpaTypy Ha aOOHEMEHTE YHUBEPCHUTETCKOW OMONMOTEKH WM BOCIIONB30BATHCS YATATBLHBIMH
3aJaMHu.



