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%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
ey rno 3emsieycmpoucmey

PaGouas mporpamma IUCHUIUIMHBI pa3paboTaHa Ha Kadeape BBICIICH MaTeMaTH-
ku, pusuku 1 nHGopmatuku (BMPDPull) ®I'BOY BO I'V3 B coOTBETCTBHH CO CIIEAYIO-
IIMMHA HOPMAaTHUBHBIMH IOKyMEHTAMH:

— Ilopsimok opraHu3ali M OCYIIECTBICHHUS 0Opa30BaTEIbHON AEATETHLHOCTH TIO

00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHMs — IMporpaMMaM OakajiaBpuara,
mporpaMmaM CHeIHaIUTETa, POorpaMMaM MarucTpaTyphbl, YTBEPKICHHBIA MPHUKA30M

MunoOpnayku Poccun ot 06.04.2021 No245.

— DenepanpHblii TOCYIApCTBEHHBIM 00pa3oBaTeIbHBIA CTAaHAAPT BBICIIETO oOpa-
30BaHU 10 HanpaBiaeHUO NoaAroToBku 38.04.02 MeHeKMEHT , yTBEPKICHHbIN MPUKa-
30M MunuctepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepaunu ot 12 asrycra 2020
r. No 952.

Pabouas mporpaMma AMCIUIUIMHBI COCTABJIIEHA B paMKaX OCHOBHOW mpodeccHo-

HaJbHOUM oOpa3zoBaTenbHOU nporpammel (OITOIT) Beiciiero oOpa3oBaHusl U yUUTHIBAET
0COOEHHOCTH O0Yy4Y€HHUs MPU UHKIO3UBHOM OOpa30BaHWM MHBAJIUIOB U JIUI] C OIPaHU-
YEHHBIMU BO3MOKHOCTSIMH 3710p0Bbsi (OB3).

PazpaboTunku: -7OKTOp TEXHUUYECKUX HAyK, KaHIUIAT (U3UKO-MaTEMaTHIECKUX HAYK,
npodeccop kadeapst BMPul O.A. KocopykoB; -KaHIMIAT IT€1aroru4eckux HaykK, J10-
neHT kadenpst BM®ull C.M. Cainos; -kanauaaT GuU3HKO-MaTeMaTHYECKUX HAYK, J10-
et kadenpst BM®ull A.B. Mokpsikos; -accuctent kadeaps BM®ull B.B. Jlo6an-
1OB.

Pabouas mporpamma JUCLUIUIMHBI pacCMOTpPEHAa W 0J00peHa Ha 3acelaHuu Kadeapbl
BbICIIEH MaTeMaTuKu, Gpu3nku U uHpopmatuku (mporokosa Ne 8 ot 23.04.2025 r.).

3aM. pykoBoaurens ¥ MC
Onexcenko O.M.

[IpoBepeno
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%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
Wy no 3emsneycmpoucmey

1. HEPEYEHDb IVTAHUPYEMBIX PE3YJIbTATOB ObYYEHUW 11O
AUCHUIIJIMHE, COOTHECEHHBIX C IVTAHUPYEMbIMH
PE3YJbBTATAMMU OCBOEHUS OBPA30BATEJIbBHOU ITPOI'PAMMBI

1.1. Ileau m 3agaum

Pabouas mporpamma nuctuiuinbbel b1.B.18 «Cucmembl uckyccmeenno2o unme-
nekmay (anee — MUCIUIUIMHA) COCTaBJieHA B COOTBETCTBHHM C TpeOOBaHUAMH (ere-
pPajIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTAaHIApTa BBHICIIETO 0Opa30BaHUS IO
HaIpaBJeHUI0 OATOTOBKU 38.04.02 Meneoscmenm (nanee — ®I'OC BO), yTBepxkeH-
Horo 12.08.2020 r., npuka3 Muno6puayku Poccun Ne 952, nucekma MunoOpHayku oT
14.06.2023 r. Ne MH-5/179660 B paMkax HMCIOJHEHUS MOJAINYHKTa «O» myHKTa 1 me-
peunst nopyuenuit IIpesunenta Poccutickoit ®@eneparuu ot 29 suBaps 2023 1. Ne IIp-
172.

Heab y4yeOHo#i nucuMmiinnabl «Cucmemuvl UCKycCmeeHHo20 unmeniekmay — Ghop-
MHUPOBAHUE LIEIOCTHOTO MPEACTABICHHUS O COBPEMEHHOM COCTOSIHUU TE€OPUHU U MPAKTHU-
KH TIOCTPOEHUS] UHTEJUIEKTYaJIbHBIX CUCTEM Pa3JIMYHOTO HAa3HAYEHHMsI, OBJIAJICHUE CTY-
JIEHTaMU OCHOBHBIMU METOJIaMH TEOPUM HWHTEJUIEKTYaJbHBIX CUCTEM, MPUOOpPETEHHE
HABBIKOB IO MCIOJIb30BAaHUIO MHTEIUIEKTYaJIbHBIX CHCTEM, U3YYEHHUE OCHOBHBIX METO-
JIOB MPEJICTABIICHUS 3HAHUI 1 MOJEIMPOBAHUS PACCYKICHUN.

3aoauu yuebHOU OUCYUNIUHDL:

— 061A0emb 3HAHUAMU U HABLIKAMU 8 00ACMU UCKYCCMBEHHO20 UHMEILIEKMA,

— 0CB0UMb OCHOBHBIE MEMOObl MeOPUL UHMENEKMYAbHBIX CUCTEM,

— HAYYUMbCSL OPUEHMUPOBAMBCS 8 PA3IUYHBIX MUNAX NPUKIAOHBIX CUCTEM, OCHO-
BAHHBIX HA CUCMEMAX UCKYCCMBEHHO20 UHMEILIeKmMA;

— HAYYUMbCSL OPUESHMUPOBAMBCS 8 PA3IUYHBIX Memooax npedcmasieHus OaHHbIX
OJ151 NPUMEHEHUsL BHAHUL 8 CUCTEeMAX UCKYCCMBEHHO20 UHMENIeKMA,

— yMemb blOUpamv MoOelb NPUMEHEHUs 3HAHUL 8 CUCMeMAX UCKYCCMEEHHO20
UHmMeNIeKma,

— NOYUUMb HABLIKU NPOSPAMMUPOBAHUS Ha A3biKe Python,

— NOJYYUMb HABBLIKU UCNONIL308AHUSL NPOPDUIbHBLIX OubIuomex szvika Python o
C030aHUsL U 00YYeHUSI HEUPOHHBIX Cemell.

2. IEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUA 110
JUCHUILIIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMHU
PE3YJIbTATAMU OCBOEHUSA OBPA30OBATEJbHOU ITPOI'PAMMBbI
UHJIMKATOPAMU JOCTUXKEHUSA KOMIIETEHIIUNA

[TnanupyeMpIMu pe3yibTaTaMu OOYYCHHs 1O AWCIUILIMHE (MOIYIIO) SIBISAETCS
dbopMupoBaHUE y OO0YUYAIOITUXCS KOMIIETCHIIMN W/WiM yacTu KommneTeHu. Chopmu-
POBAHHOCTH KOMITETEHITMI W/WJIM YaCTH KOMIIETEHIIMI OLIEHUBAETCS C TIOMOIIBIO MH/IH-
KaTOPOB JIOCTHKEHUST KOMITETEHIIU.
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ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

B pamkax n3ydeHHs JUCUUILIMHBI (MOAYJISI) OCYLIECTBISETCS MPAKTUYECKas MOA-
roToBKa oOydarommxcs K Oyayuieil mpodeccruoHanbHOM AesiTenbHOCTU. Pe3ynbrarom
0o0y4eHHs] MO AMCHUIUIUHE SIBIsETCS (OPMHUPOBAHKME Y OOYYAIOIIUXCS MPaKTUYECKUX

HaBBIKOB:

— OpUEHMUPOBAHUSL 68 PAZIUYHBIX MUNAX NPUKIAOHLIX CUCIEM, OCHOBAHHBIX HA
CUCMeMAax UCKYCCMBEHHO20 UHMEILIEKMA,
— OPUEHMUPOBAHUS 8 PA3IUYHBIX Memooax npeoCmasieHuss OAHHbIX OJisl CUCTEeM
UCKYCCMBEHH020 UHMENNeKMA,
— UCNOIb308AHUSL CUCMEM UCKYCCMBEHHO20 UHMENLIeKMA 6 NpPOohecCUOHANIbHOU
oesimelbHOCm.

[InaHupyemMble pe3yabTaThl OCBOSHUS 00pa30BaTeIbHON IPOrpaMMBbI MPE/ICTaBIIC-
HbI B Tadmure 1.1.

Tabauua 1.1 — Ilnanupyemsbie pe3yabTaThl 00yUYEHUS IO TUCHUILIINHE

PesynbTartsl
Kox # HanMeHo- Iilolfey:d 3aI/IMeHOBa- 00yuyeHusl MO TUCHUILINHE (MOY.II0)
BaHHE KOMIIC- AMKaTOpa Cooepycamenvhvie Cooepicamenvbubie
TeH il AOCTHIKECHHUS anemenmol Inemenntol
KOMIETEHIMH (Oeckpunmopoti), (Oeckpunmopbwti),
3HAHUA YMeHus, 81a0eHus
MK-1. IK-1.1 3Haer teo- | Odyuarwuiica snaem: Obyuawuuiics ymeer:

Cnocoben mpume-
HATH W HCIIOJIB30-
BaTh Ha IPAKTUKE
NOJy4YEeHHBIE 3Ha-
HUA JUIS COCTaB-
JICHWST W aHalIHu3a
UHQOpPMaLUH, SIB-
JSIFOLLENCS 4acThIO
peanuzanuu
YIpaBIEHYECKOMN
¢byHKIIMKM B Opra-
HU3AIUAX pa3ind-
HBIX OpraHu3aIM-
OHHO-IIPABOBBIX
dbopMm u opraHoB
rOCyAapCTBEHHOM
BJIACTH, UCIIOJB30-
BaTh KOJIn4e-
CTBEHHBIC U Kaue-
CTBEHHBIE METOJIbI

pHUIO  yHpaBICHUS
pUCKaMH, TEOPHIO
MEHEI)KMEHTA,
yOpaBleHUE  pe-
cypcamu, TEOpHIO
OpTraHU3aIOHHOTO
pa3BUTHS, TEOPUIO
CUCTEM, TIPEIMET-
HyI0O 00JacTh H
cnenupuky  ges-
TEIbHOCTU OpTaHu-
3anuu

IIK-1.2 Ymeer BbI-
SBIIATh, PETUCTPU-
poBaTh, aHaJIU3U-
poBaTh M KIIACCH-
(buIMpoBaTh PUCKHU
U pa3pabaThIBaTh

J.1. MaremaTtndeckue oc-
HOBBI CHCTEM HCKYCCTBEHHOTO
WHTEIUICKTA;

J.2.  OcHOBHBIE THIIBI 3a-
Jlad, peraeMbIX C HCIIOIb30-
BaHUEM CHCTEM HCKYCCTBCH-
HOT'O WHTEIIJICKTA,

J.3. Twumsl cucTeM MallvH-
HOTO 00YYeHHS;

J.4. Bunsl knaccuduka-
U, KIacCU(PUKATOPHI;

J.5. Mopenu knaccuduka-
UH;
H.6.  Metoasl knactepusa-
UH,
J.7.  Tunsl HEMPOHHBIX Ce-

Tell ¥ UX OTJINYUTEIILHBIE
0COOCHHOCTH;

J.8.  IlomynspHble apxu-
TEKTYpbl HEUPOHHBIX CETEH,

HA.1.  VYcramaBmmuBath Python
M €ro TaKeTHl ¢ ITOMOIIBI0 Ta-
KETHOTO MEHEIDKEPa;

J.2. PabGorath ¢ 0a30BBIMH
TUIIAMH JaHHBIX s3bIKa Python,
¢aiinamu, onepanuoHHON CH-
CTeMOW M OMOIMOTEKAMH, He-
00XOOUMBIMHU JUIS KCIIOIB30-
BAaHMSI HEUPOHHBIX CETEM;

H.3. Hcnonws3oBarh ouo-
nmoteku Python munst pemenus
MPUKIIaIHBIX 3a/1a4;

J.4.  IIpoBoauTh MEpBUYHBII
aHaJIM3 WCXOJHBIX JaHHBIX Ha
MpeaIMeT MPUMEHUMOCTH K 3a-
nade TexHojorni U,

JI.5. Hcmonp3oBath  aiuro-
PUTMBI  KJIacCH(DUKAINH, KIla-
CTepH3alluM JIaHHBIX Ha TpaK-
THKE;

uHpopmanuonHoi | KOMILIEKC — MEPO- | cpéprounsie HelipoHHble ceth; | J.6.  Ompexpensate Haubolee
JUAaTHOCTHKH co- | IPUATUM 1O MWX | J[.9. MexaHu3Mbl OOyUCHUS | MOAXOASIIUN aNrOPUTM IS
[IUAJIBHO- MUHUMU3aIUY, HEHPOHHBIX CETEH; pEIIeHns] MOCTABIEHHON 3a/a-
YKOHOMHUYECKUX MPUMECHSITh nH- | J.10. MexaHu3msel mocTpoe- | 4u;
CHCTEM, TEPPHTO- | (hopMaLMOHHEIE HUsL HEUPOHHBIX CETEH JUIs J.7. Pemars ontumuzanu-
puii M OOBEKTOB | TexHOIOMHH B 00L- | AHAIM3a N300paKeHHUIA; OHHBIE 3aJ]aud U TMOJAOHpaTh
HEJBUKUMOCTH, eMe, HeOOXOTHMOM H.11. vMexaHI/IBMBI [OCTPOe- | THIEPNIAPAMETPbl C MOMOLIBIO
TOTOBUTH  aHAJIU- ., HUS HEMPOHHBIX ceTel A METOJIOB ONTHUMH3ALINY;

IS 1ienieil Ou3Hec- P 8 A A
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ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

PesynbTartsl
Kot it Hanmero- KHO:eP;[ ﬁaHMeHOBa- 00y4eHHsI 0 TUCHUILTHHE (MOTYJTI0)
BARNE KOMIIE- AMKaTOpa Cooepycamenvhvie Cooepicamenvubie
TeHuuii AOCTHAKEHHS 9/1eMeHNbl 2/1eMenmol
KOMHIETCHIIHU (Oeckpunmopoti), (Oeckpunmopbwti),
3HaHUA YMeHus, 81a0enus
THYECKUE MaTepu- | aHAJlM3a;  IPOBO- | AHAIHM3a TEKCTOB. J.8.  Hcnomns3oBaTh

anpl, BJIAJETh Me-
TOJAMH omepa-
TUBHOTO M CTpaTe-
TMUYECKOI'0 aHaJu-
3a HOBEJICHNUS
9KOHOMHUYECKHX
Ar¢HTOB U PBIHKOB
OJstarogaps ao-
CTPaKTHOMY
MBILJICHUIO, aHa-
3y, CHHTE3Y.
Criocoben mpume-
HSTh U HCIIOJNB30-
BaTh Ha TPAaKTHKE
IMOJTY4YCHHBIC 3Ha-
HUS A71s1 TpoBeje-
HUSI HAy4HBIX HC-
CJIEI0BAHMIM o
mpobiieMaM  Co-
BPEMEHHOIO  Me-
HCI’)KMCHTA, B TOM
yHucie  y4acTBO-
BaThb B IIpOBeJe-
HUMU HAYYHBIX HC-
clIeOBaHMM, IHC-
KyCCUH, CEMHUHa-
POB,  OTKPBITHIX
CTOJIOB U KOH(e-
peHIwmiA, crocodeH
0000maTh U Kpu-
THUYECKHU OLICHHU-
BaTb PE3YyJIbTATHL
OTEYECTBEHHBIX U
3apyOeKHBIX  HC-
CJIeIOBaHU,
HpPEACTaBISATh pe-
3y/NbTaThl  IIPOBE-
JEHHOTO HCCIEeN0-
BaHMsS B BHJIE OT-
yera, CTaThbU WU
JIOKJIa/1a

JUTh OIEHKY 3(-
(dbexkTuBHOCTH OU3-
Hec-aHalln3a Ha
OCHOBE  BBIOpaH-
HBIX  KPUTEPHEB;
pa3pabareiBaTh OT-
YEeTHOCTh MO TPO-
BEJICHUIO Ou3Hec-
aHam3a

IIK-1.3 Buaneer
METOJI0JIOTHEN
pa3paboTku  TUIa-
HOB  TIPOBEACHHUS
pabotr mo Ou3Hec-
aHanu3y u obecrie-
YEHHUEM WX BBINOJ-

HCHHUA, MCTOAdaMU
coopa umH(popMma-
UH, aHaJIm3a,

orieHKH AP HEKTUB-
HOCTH TIPOBOJIMMO-
ro Ou3Hec-aHaNIH3a
B OpTraHu3aIuy;
HaBbIKaMH  pa3spa-
00TKM TmyTel pas-
BUTHS OusHec-
aHalli3a B OpraHu-
3aI[UH

HEUPOHHBIE CETH I 00paboT-
KU TEKCTOBBIX M300paKCHUH;
11.9. Hcnonws3oBath
HEUPOHHBIE CETH I 00paboT-
KM TpapuuecKux Hu300paxke-
HUH;

J.10. IlpuMeHSTh WHTEIUICK-
TyaJlbHBIE CHCTEMBI B mpodec-
CUOHAJBHOH NIeATEIBHOCTH;
J.11. Beigenarp 3amaunm B
npopecCHOHANBLHON  JesITeNb-
HOCTH JUIsS PEIICHUS UX C TI0-
MOINBI0  HMHTEJUIEKTYaIIbHBIX
CHCTEM.

3. MECTO JUCHUILINHBI B CTPYKTYPE OCHOBHOM
MPO®PECCUOHAJBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBbBI
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no 3emsneycmpoucmey

Hucunminia «CrucTeMbl UCKYCCTBEHHOTO HMHTEIUIEKTa» OTHOCUTCS K JIUCIUILIM-
HaM 4acTH, popMUpyeMOl y4acTHUKaMU 00pa30BaTENbHBIX OTHOIICHUH.

JucuuninHa u3ydyaercs Ha 2-0M Kypce B 4-0M ceMecTpe Ha O4HOU dopme oOyue-
HUSL.

4. OFBEM JIJUCHUILJIMHBI 1 BUJIbl YYEBHOM PABOThHI

OO6m1ast Tpya0EMKOCTh JUCHUTUIMHBI «CHCTEMBbI UCKYCCTBEHHOT'O MHTEJIJIEKTA» CO-
CTaBJISCT 2 3a4ETHBIC CAUHUIIBI HUIH 72 aKaJeMUYeCKHX Jaca.

O0BEM TUCIUIUTMHEI 110 BUJIaM YY€OHBIX 3aHSATHH (B Yacax)

Bcero gacos
OYHO-
OO0BEM AUCHUITUHBI otHai 3204Has 3aotHai
dbopma dbopma
o0yuyeHHs popma o0yueHHs
o0ydeHus
OO6m1ast TpyA0EMKOCTh AUCITUILIHHBI 72
KonrakTHas paborta oOydaroniuxcs ¢ mnpe- 30
nmoxapareneM (MO BHUAAM YYeOHBIX 3aHs-
THiA) (BCEro)
AynuTopHast padota (Bcero): 30
B T. YUCJIE:
Jlexun 10
B T.4. IPAKTHYECKasl MOATOTOBKA
CemuHaphl, TPaKTUYECKUE 3aHITHUS 12
B T.4. IPAKTHYECKas MOATOTOBKA
JlaGopaTopHble pabOoThI 8
KypcoBoe npoekTupoBaHue -
CamocrosaTenbHas paboTa 00ydarommxcs 42
Bun npomexxyTodHol arrectanuu oOyda- 3a4éT
IOIIEToCs (3a4eT / DK3aMEH)

JucuuninHa peanu3yercs MOCpeiCTBOM MPOBEACHUSI KOHTAKTHOM paboThl ¢ 00y-
yaromuMucs (BKIIOYas MPOBEACHHE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOS-
TEJIBHOU pabOoThl OOYHAOIINXCS U MPOMEKYTOUHON aTTECTAIUH.

KonrtakTHas paboTra MOKeT ObITh ayJUTOPHOM, BHEAYJUTOPHOM, & TaKke MPOBO-
JTUTHCS B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOM Cpejie YHUBEpPCUTETA (aiee
— OUOC). B ciaydae npoBeeHNs] 4acTU KOHTAKTHOM paboThl no guctumimae B DOC
(B COOTBETCTBUU C pacnucaHheM yueOHBIX 3aHATUHN), TPYAOEMKOCTh KOHTAaKTHOU pabo-
Tol B DMIOC 3KBUBajIeHTHA ayAUTOPHOM paboTe.

5. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

5.1. Copep:xxkanue y4eOHON TUCUUILTHHBI
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Tabmuma 5.1.1. — CtpykTypa y4eOHON AMCIUILUIMHBI 11 O9YHOU (HOPMBI 00yUeHUS

no 3emsneycmpoucmey

ocydapcmeeHHbIl yHUsepcumem

CTO CMK

KomnuectBo yacos Kowm- ®opma
HasBanus comeprkareabHbIX ouras Ie- KOHTPOJIS
pas3zaenoB U TeM yueOHOM Juc- TEH-
B TOM YHCJIE
ITUATITAHBI BCEro 1007051
nek. | mp. | mab. | waa. | CP
1 2 3 4 5 6 7 8 9
Tema 1. MaremaTuueckuii JTuK- YcrHbi
€3 110 2IEMEHTaM TEOPHH Be- 12 ) 5 g orpoc, 1abo-
POSITHOCTH, IMHEWHOHN anreopbl paropHas pa-
¥ MaTeMaTHUeCKOTO aHaIM3a. Oora
Tema 2. OCHOBHBIE 3a/1a4H CH- YeTHbIi
ompoc, 1adbo-
CTEM HCKYCCTBEHHOI'O MHTEN- 8 1 1 1 5
paTtopHas pa-
JIeKTa. 6ot
YcTHbIM
ompoc, 1abo-
aTOpHas pa-
Tema 3. OOmme MeTOAbI Ki1ac- patopHai p
9 2 3 2 2 0ota, pacuer-
CHU(UKAINH.
HO-
rpaguueckast
pabora
TIK-1 VcrHBIN
Tema 4. baitecoBCcKuiA Kiaccu- 7 1 1 5 ompoc, 1abo-
¢dbuKaTOp U pelIarofe JePeBbs. partopHas pa-
bora
Tema 5. JInneitHbIe MOIETH 4 1 3 VerHbrit
MAIIMHHOTO 00yYeHHUSI. ompoc
Tema 6. MeToasbl knacTepusa- 4 1 3 VerHBIH
1H. OIpoc
YcTHbIM
ompoc, 1abo-
o aTOpHas pa-
Tema 7. HelipoHHbie ceTH. 28 2 8 2 16 paropHa p
0oTa, KOoH-
TpOJIbHAS pa-
Oota
dopma MpOMEKYTOUHOM aTTe- 3auér
CTaIuu
Bcero vacos 72 10 12 8 42

OCHOBHBIMH DTallaMH
CTyACHTAMU JAUCHUILIUHBI

P C3yJIbTAaT aTTCCTAllMM CTYACHTOB Ha PA3JIMYHBIX 3Tallax

(bOpMUPOBaHHS YKa3aHHBIX KOMIICTCHIIUH TMPU H3YUYCHHUH
SIBIITFOTCS.  TIOCJICIOBATEIIBHOE HW3YYCHHE COACPKATCIHHO
CBSI3aHHBIX MEXIY COO0U pazoenos (mem) yueOHBIX 3aHATUN. M3ydeHne Kaxaoro pas-
nena (TeMbl) MpeaIoiaracT OBJIAJCHUE CTYJICHTaMH HEOOXOTUMBIMA KOMITCTCHITUSMHU.

I_II/Iﬁ IMTOKa3bIBACT YPOBCHL OCBOCHU KOMHCTGHHI/Iﬁ CTyACHTaMHU.

Pacnpene.ﬂeﬂne pa3aeioB 1 TEM JUCHHUIIIMHBI 110 BUIaM 3aHATHH

dbopMHupOBaHUS KOMIIETEH-

©rys

Bebinyck 1

N3meHneHue 0

Okzemnnsp Net

Cmp. 7




i
%
.

Tabmuma 5.2

ocydapcmeeHHbIl yHUsepcumem
no 3emsneycmpoucmey

CTO CMK

.1. - Pactipenenenue pa3nenoB M TeM JIUCIMILIMHBI 10 BHJIAM 3aHSITHH I O9HOU (HOpPMBI 00yUeHUS

Bunsl, ¢pop-
MBI H MECTO
HJIaHI/IpyeMbIe (KOH- B 6 . 6 C NpPOBeICHUS
HAbI Y4e0HOH padoThI emMecT N
TpoJIMpyeMblie) pe- BLY P P yueOHOI pa-
3yJbTATHI OCBOEHHS: 60ThI 1 op-
K0J (popMupyemMoii HanmenoBanue pasgenoB, | Conep:xaHue pasaelia, MBI KOHTPOJIS
KOMIETEeHIINH U WH- TeM JUCHHILTHHBI TeMbI T
KonTakTHas padora 2 s
AUKATOPbI JOCTHKE- =
e KOMg eTfH;m" Jlexuumn, | JlabopaTopHble TpaxTuueckue,
(13 Tab. 1.1) i paTop CeMHHAPCKHE,
qac. 3aHATHS, Yac.
3aHATHS, Yac.
Jlexmus-
K-1: Bekropnas anredpa.
BU3YaIH3aIH
K-1.1, IIK-1.2, IK- | Jleknus 1.1. MatemaTnde- | MHoromepHsle Ipo- 1 > 4 (8 T s
1.3 ckMii TuK0e3 mo aaredpe. cTpaHcTBa. PaccTostams. -
OUOC). VYer-
A1 l'uneprutockocTs. N
HBIH Ompoc
OYHKIINHA HECKOIBKHAX
TIK-1: MEPEMEHHBIX. DKCTpe- Jlexnus-
K 1'1 MK-1.2. TIK Jexnus 1.2. JIukoe3 no Mma- | Mmymsl. YuciaeHHBIN TO- BU3yalu3aLus
13 o - TEeMaTHYEeCKOMY aHAJIM3Y M | MCK perieHus. Pacmpe- 1 2 4 B T4 B
I[’ 1 TEOPUHU BePOSITHOCTH. JEJICHUS U BBIOOPKH. OUOC). VYer-
) XapakTEepUCTHKH CITy- HBII onpoc
YalHOW BEJIMYMHBI.
OCHOBHBIE 33/1a49U CH-
TTK-1: CTEM HCK CCTII;GHHOFO Jlexuus-
IIK-1.1, ITK-1.2, IIK- | Jlekuus 2. OcHOBHbIE 3a- Y BHU3YaJTN3aIIHs
unrteekTa. Kimaccudu-
1.3 Ja4M CUCTeM MCKYCCTBEH- KAWL, KIaCTepH3aLis 1 3 4 (B Tu B
.2 HOT'0 NHTEJIEKTA. ’ P ’ 9OUOC). VYer-
perpeccust. Tumsl Ma- -
.3 HBIH OTpoc

IIMHHOTO O0YYCHHS: C
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Ilnanupyembie (KOH-
TpoJiupyeMble) pe-
3yJ1bTaThl OCBOCHHSI:
ko1 popmupyemon
KOMIIETEeHIINU U UH-
JUKATOPbI JOCTHIKE-

HaunmeHoBaHue pa3aejaos,
TEM JTHUCHHUILINHBI

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

Conep:xanue pazjiena,
TeMBbI

Buab! yueoHoii padoThl

CTO CMK

yauTenem, 06e3 yuuTens,

Cemectp

Bunsl, ¢pop-
MBI H MeCTO
NpoBeeHus
y4eOHoi1 pa-
00T1bI M op-
MBI KOHTPOJIsSI

MK-1:
MK-1.1, TIK-1.2, TIK-
1.3
1.4
1.5

Jlekmus 3. O0mme MeToabl
KJIaccu(puKaAnnu.

JBykiaccoBas (OuHap-
Has) ¥ MHOTOKJIacCOBast
kinaccuuxanys. bu-
HapHBIA KiIaccupUuKaTop
KaK COBOKYITHOCTb pe-
mrarouied GpyHKUUN U
nopora. Pemaronas
(yHKIIUS KaK TUTIEepIIo-
BEPXHOCTH B IPOCTPaH-
CTBE MIPHU3HAKOB. 3a1a4a
o0yueHus Kiaccuduka-
Topa, o0yyaromas Bbl-
oopka. [IpoctpancTBo
NPU3HAKOB OOBEKTOB U
MPOCTPAHCTBO NIapameT-
POB Ki1accudukaropa.
Anroputwm k-
Onxaiiux coceneit
(kNN). Meps! onieHKH
KJIacCH()MKAINK: TOJ-
HOTa, TOYHOCTh, OLINO-
KU TIEPBOTO ¥ BTOPOTO
pona, F1, AUC. Kpussie
ROC u DET.

Jlekuus-
BHU3YalU3aLUs
B T4 B
OUOC). VYer-
HBIH OTIpocC

Beinyck 1

UsmeHeHue 0 Ok3emnnsap Net
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ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

Ilnanupyembie (KOH- Bunsl, ¢pop-
TpoJinpyemMble) pe- MBI U MeCTO
3Y/ILTATBI OCBOCHMSI: HaumenoBanue pa3nesioB, | Copaep:kanue pasaena, Bujtbl yueGHoi pasoThI Cemectp NpoBeeHNs
ko1 popmupyemoi TeM TUCHUIJIMHBI TeMbI yueOHOM pa-
KOMIEeTeHIIUU U UH- 60TbI U Pop-
AUKATOPbI JOCTHKE- MBI KOHTPOJIst
HawuBHerii GaiiecoBckuit
knaccudukarop. [lapa-
MeTpUYecKas KIacCu-
(buKaius B Iperoso-
>KEHUH MHOTOMEPHOTO
HOPMAJIBHOTO pacmpe- Texwsi-
IK-1: . . JIeJICHUS TIPU3HAKOB.
HK-1.1, TK-1.3 Jlexnua 4. baiiecoBcknii AJITOPHTMBI, OCHOBAH- BU3yalu3aLus
1.4 KJIaccupukaTop u pemiaio- Hble Ha IPUMEHEHHH 4 4 (B T4 B
1ue AepeBbsl. OUOC). VYer-
.5 pelarImX J1epEBbEB. HEIi onpoc
Kpurepuu pasgenenns
y371a: HH)OPMAaINOH-
HBIH BBIMTPHIII. AHCaM-
0 perraromux aepe-
BBEB: CIIy4aiHbIil Jec,
TPaUCHTHBIN OYCTUHT
JIluneiinpie Monenu
kinaccudukaryu. Pasne-
JIS0IIAst TUIIEPILIOC-
KOCTb. METO[I TJIaBHBIX
IK-1: KOMIOHEHT. J{uckpu- Jlexuns-
NK-1.1, ITIK-1.2, IIK- | Jexkuus 5. JIuHeiiHbIe MO- MuHaHT @uiepa. Me- BHU3yaau3alus
1.3 JeJI MALIMHHOT0 00yyYe- TOJ OIIOPHBIX BEKTOPOB. 3 4 (B T. 4. B
.4 HMUA. AJTanTHBHBIN TUHEWHBII OUOC). VYer-
.5 CyMMAaTop, KaK JIMHEH- HBIN omnpoc
HBIN KIlaccupukarop u
MoJieb HelpoHa. [lep-
uentpoH PozenbnatTa.
MHorocaoiHbIe TOJTHO-
©rys Beinyck 1 U3zveHeHue 0 Oksemnnsp Net Cm p. 10




%‘%% FocydapcmeeHHbIl yHUsepcumem CTO CMK
h o no semneycmpoticmey
Ilnanupyembie (KOH- Bunsl, ¢pop-
TpoJiupyeMble) pe- MBI M MECTO
3YJIBTATEL OCBOCHHSI: HaumenoBanmue paznesioB, | Conepskanue pa3zjena, Bitb1 yueBHoii padoTsI Cemecrp npoBe1eHus
ko1 popmupyemoi TeM JUCHHILTHHBI TeMbI y4eOHoii pa-

KOMIIETEHIIUU U WH- 60TbI U op-
AHKATOPHI JOCTHIKE- MBI KOHTPOJIsI

CBSI3HBIC HEWPOHHBIC

cetu. O0y4YeHHE METO-

JIOM 0OpaTHOTO paclpo-

CTpaHECHHS ONTHOKH.

Knacrepuzanus u Bu3y-

anmm3anms. Metoasr k-

means, HepapxudecKkas

arJoMepaTHBHAS KJla- Jexups:-
TK-1: Jleknusa 6. Metoanl KJia- crepusanus, kaptel Ko- BH3yaM3alui
IIK-1.2, ITK-1.3 ) ’ 3 4 B T4 B
L6 cTepu3anus. XOHeHa, cTOXacTHe- SUOC). Ver-

CKO€ BJIOXKEHHUE coceiel .,

(t-SNE). Mepsb! onieHKH HbII Opoc

kiactepusanun. ['ene-

TUYECKUN aJITOPUTM.

JIuk6e3: noHsTHe

CBEPTKH (B JUCKPETHOM

ciaydae). MHOToCIon-

HbI€ HEUPOHHBIE CETH.

[Ipobnema 3aTyxanus
IIK-1: rpaauenta. Pemenue — Jlexnug-
IK-1.3 Jexuns 7.1. CoépTounbie CKBO3HOE COC/TMHEHHE BH3YaJTN3aIIHs
4.7 HeliponILIe ceTH. (skip connection). Ap- 4 4 B T4 B
.8 xutekTypa ResNet. OUOC). VYer-
1.9 [IpoGnema 6oBIIOTO HBIH OMPOC

qucia napamMeTpoB ToJ-

HOCBSI3HBIX CETEH JIst

BXOJIOB OOJIBITION pa3-

MepHOCTH (M300paxe-

Huil). Pemenne — cBép-
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N3ameHeHue 0

Ok3emnnsap Net
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Ilnanupyembie (KOH-
TpoJiupyeMble) pe-
3yJ1bTaThl OCBOCHHSI:
ko1 popmupyemon
KOMIIETEeHIINU U UH-
JUKATOPbI JOCTHIKE-

HaunmeHoBaHue pa3aejaos,
TEM JTHUCHHUILINHBI

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

Conep:xanue pazjiena,
TeMBbI

Buab! yueoHoii padoThl

CTO CMK

TouHble ceTu. Cnou
CBEPTKH, ITyJIMHTA, HE-
muHeHocTtn. Codera-
HUE CBEPTOUHOM U MOJI-
HOCBSI3HOH ceTelt. Jla-
TEHTHOE TIPOCTPAHCTRO,
SMOEIIMHT. APXUTEK-
typa U-Net. [Tomynsip-
HBIC APXUTEKTYPHI CBEP-
TOYHBIX HEMPOHHBIX
cereii: AlexNet, VGG,
Inception (GoogLeNet).

Cemectp

Bunsl, ¢pop-

MBI H MeCTO

NpoBeeHus

y4eOHoi1 pa-

00T1bI M op-
MBI KOHTPOJIsSI

MK-1:
MK-1.3
1.7
1.8
1.9

Jlexmus 7.2. Heiiponnsble
ceTH 00padoTKH TeKCTa U
Tpancdopmepsbl.

3amava MopoKaCHUS
00pazoB. ['eHepaTUBHEIC
COCTS3aTeIbHbBIC CETH.

Huddysnonnas Mmoaens.

O6paboTKa TEKCTOB.
BekTopHble nipeacTas-
JICHUS 7S TEKCTa:
word2vec. Pekyppent-
Hbl€ HEPOHHBIE CETH,
LSTM, GRU. Tpanc-
¢opmepst, BERT, GPT.
TpaucgepHoe 00yde-
Hue. Juctuuisnus ce-
TEH.

Jlekuus-
BHU3YJIU3ALMS
B T4 B
OUOC). VYer-
HBIN OIPOC

OO01mii 00beM JeKINOH-
HBIX 3aHATHII M CAMOCTOSA-
TeJbHOH padoThI.

10

28
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%‘%ﬁs FocydapcmeeHHbIl yHUsepcumem CTO CMK
o rno 3emsieycmpoucmey
Ilnanupyembie (KOH- Bunsl, ¢pop-
TpoJinpyemMble) pe- MBI U MeCTO
3yJbTaThl ocBoeHus: | HaumeHoBaHMe pa3jiesioB Copaepxxanue pa3aea . NMpoBeeHus
y N pai ’ aep pasaena, Buabl yue6Hol padoThI Cemectp pobeie
ko1 popmupyemoi TeM JUCHHILTHHBI TeMbI y4eOHoii pa-
KOMIEeTeHIIUU U UH- 60TbI U Pop-
AUKATOPbI JOCTHKE- MBI KOHTPOJIst
JlaGopaTopHble, IPAKTHYECKHE H CEMUHAPCKUE 3aHATUS
3HAKOMCTBO ¢ 0a30BHI- N
Temaruueckuil
IIK-1: MU TUIIAMU JaHHBIX U coMuHan. Bor
K-1.2 JlabopaTopHas pa6ora 1.1. | OCHOBHBIMU YIIpaBIIs- p-
1 1 4 MOJTHEHHE
Jd.1 Bgenenue B Python. IOIIUMU II0CJIEI0Ba-
MIPaKTHYECKUX
J.2 TeapHOCTSIMH. PaboTa ¢ .
3alaHuit
OYHKITUSIMH.
Tematuyeckuii
K-1: Pabora ¢ maccuBamu u
cemuHap. Bri-
IK-1.3 JlaGopaTopHas padora 1.2. | HaOopamu. YpaBieHue
1 1 4 TIOJTHEHHE
A2 MaccuBbl B cpe3bl. MacCUBaMH JJaHHBIX.
MPAKTHYECKUX
.3 bubmunoreka Numpy. N
3a/laHuit
Pabota co cTpokamu,
MK-1: TEKCTOM U (hailraMu. TemaTuyeckuit
b Pabora co cnoBapsimu u ceMuHap. Bri-
IK-1.3 JlabopaTopHas padora 1.3. P p
N MHOKecTBaMu. bubnmo- 1 1 4 TIOJIHEHHE
.2 Ctpoxku, ¢aiiyibl U c10BapH. N
3 TeKa Juist paboTsI ¢ (aii- MIPaKTHYECKUX
: JIaMU ¥ OTIepalluOHHON 3aJaHuN
CHCTEMOHM.
Pandas u MeToBI pabo-
MK-1: ThI C TAOIULIAMH B TemaTnaecknii
MK 1’3 JlabopaTopHas padora 2. Python. Matplotlib, cemuHap. Bri-
1.3 ) AHaJu3 U BU3yaTu3anus Plotly u Buzyanu3zanus 1 1 4 IIOJIHEHUE
J]. 4 JaHHBIX. nmauHbiX. [IpoBenenne MIPaKTHYECKUX
’ MIEPBUYHOTO aHAIIN3a 3alaHuit
JTAHHBIX.
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%‘%ﬁs FocydapcmeeHHbIl yHUsepcumem CTO CMK
o rno 3emsieycmpoucmey
Ilnanupyembie (KOH- Bunsl, ¢pop-
TpoJinpyemMble) pe- MBI U MeCTO
3yJbTaThl ocBoeHus: | HaumeHoBaHMe pa3jiesioB Copaepxxanue pa3aea . NMpoBeeHus
y N pai ’ aep pasaena, Buabl yue6Hol padoThI Cemectp pobeie
ko1 popmupyemoi TeM JUCHHILTHHBI TeMbI y4eOHoii pa-
KOMIEeTeHIIUU U UH- 60TbI U Pop-
AUKATOPbI JOCTHKE- MBI KOHTPOJIst
TemaTuyeckuii
TTK-9: JlaGopaTopnasi padora 3. ceMuHap. Bei-
K-9.2 Knaccudukarius Ha oc-
Kaacenduxanus cpen- 1 1 4 TIOJTHEHHE
.3 HOBe MeToJia k-CpeHuX.
s crBamu Python. MPAKTHYECKUX
: 3aaHu
K-1: .
MK-1.3 ITocTpoenue u 00yye- Temaruyeckuit
) HUE JTUHEHHBIX MOoJenei ceMuHap. Bri-
A3 JlabopaTopHas padora 4. A p
MAIIIMHHOTO 00YYCHHUSI. 1 1 4 MTOJTHCHHE
.5 IlepcenTpoHn.
16 [Mpumenenune npohuib- MIPAKTHYECKUX
I[.7 HBIX OMOJIMOTEK. 3aJaHuil
Tematuyeckuii
MK-1: Knaccugukanus n3o0- cemuHap. Brl-
’ @KCHHUI Ha OCHOBE TIOJTHEHHE
IK-1.3 JlaGopaTopHnas padora 5.1. paz N
CBEPTOYHBIX HEHPOH- MPAKTHYECKUX
.3 Pacno3naBanue uzodpaixe- N 1 1 4 .
.6 i HbIX cereld. [Ipumene- 3aganuil. Pac-
Il' 3 ’ HHUE TPOQIITHHBIX OUO- YETHO-
’ JIHOTEK. rpaguueckas
pabota
K-1: Pabora ¢ Tekcramu u ux Tematuyeckuii
IK-1.3 JlaGopaTopHasi padora 5.2. | BEKTOPHBIMH IIPEACTAB- ceMuHap. Bei-
.3 HNHTensiekTyabHAs 00pa- | JICHUSIMH TEKCTOB. 1 1 4 TTOJTHCHHE
.6 00TKAa TeKCTA. [Ipumenenne npoduitb- MPaKTUYECKUX
J.9 HBIX OMOJIHOTEK. 3aJaHul
IK-1: 3HAKOMCTBO C ITUPOKUM TemaTudyeckuii
IK-1.3 IIpakTHyeckoe 3anaTHe 1. CIIEKTPOM CHUCTEM, cemuHap. Bri-
J.6 HNHTe/niekTyaIbHBIE CH- 00€eCIeUBarOIINX UH- 1,5 0,5 4 MOJTHECHUE
.10 cTeMbl B 00pa30BaHUM. TEJUICKTYaJIbHBIIN TIOUCK MPAKTUIECKUX
J.11 1 00paboTKy nHbOpPMa- 3aTaHII
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ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

Ilnanupyembie (KOH- Bunsl, ¢pop-
TpoJinpyemMble) pe- MBI U MeCTO
3yJbTaThl ocBoeHus: | HaumeHoBaHMe pa3jiesioB Copaepxxanue pa3aea . NMpoBeeHus
y N pai ’ aep pasaena, Buabl yue6Hol padoThI Cemectp pobeie
ko1 popmupyemoi TeM JUCHHILTHHBI TeMbI y4eOHoii pa-
KOMIEeTeHIIUU U UH- 60TbI U Pop-
AUKATOPbI JOCTHKE- MBI KOHTPOJIst
WU,
3HAaKOMCTBO C COBpE Temarieckuii
IK-1: P ceMuHap. Bui-
MEHHBIMH CHCTEMaMH
IK-1.3 IIpakTH4eckoe 3anaTHE 2. IIOJIHCHHE
YIIpaBIEHUS JaHHBIMU
J.5 CucreMsl Ki1accupuranum 1,5 0,5 4 MPaKTUYECKUX
CO BCTPOCHHBIMH MEXa- o
.10 U KJIaCTepU3aluu JaHHbIX. 3ananuid. Kon-
HU3MaMU Kiaccuuka-
A1l IIUU M BU3YaJIH3alHU TPOTIbHAA pa-
Y ) bota
W3ydeHne HHTEIICKTY- .
Temaruueckuil
IK-1: IIpakTH4yeckoe 3ausTHE 3. aJBHBIX CUCTEM-
ceMuHap. Bel-
K-1.3 HNHTe/iekTyabHbBIE CH- MTOMOIIIHUKOB B TIpodec-
N 9 5 4 MOJTHEHHE
.10 CTeMBbI B TPO(ecCHOHATb- CHUOHAJIBHOM I€ATENbHO-
. MIPaKTHYECKUX
.11 HOM 1eAATeJIbHOCTH. CTH COTJIACHO MpodHITIO —
00yJaronmxcsl.
OO0muii 00bem 1a6opaTop-
HBIX, IPAKTHYECKHUX U Ce- 8 12 14
MHMHAPCKUX 3aHATHIA.
®opMa NPOMEKYTOUHON aTTeCTAUNM
3ayer
Hroro | 10 8 12 | 42 | |
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"‘%% ocydapcmeeHHbIlU yHusepcumem CTO CMK
Wi no semsneycmpoucmey
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%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
ey rno 3emsieycmpoucmey

6. OLEHOYHBIE MATEPHA.IBI /U151 IPOBEJEHUS TEKYILELO
KOHTPO.JISI YCIEBAEMOCTH Yl IPOMEKYTOUYHOM ATTECTALIUU
OBYYAIOIIUXCS MO IUCHUIIJIMHE (MOAY.JTIO)

OrneHOYHBIE MaTepUabl MO0 AUCLUIIIMHE (MOYIIIO) SBISAIOTCS HEOTHEMIIEMOH Ya-
CTBIO pabouel MPOrpaMMBbI U MIPEACTABIEHBI OTAEIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM
Ha 3acenaHud Kadeapbl W YTBEPXKIECHHbIM 3aBeayromum kadenpou ([Ipunoxenue
DOC).

IIpuMepHbIe Ja00paToOpHbIE:
1. PeanuzoBath nporpaMmy ¢ yKa3aHHBIMU (YHKIHSIMU:
a. Jlns mepenanHoro B ()yHKIIMIO YKCJIa BBIBECTH BCE €r0 JICTUTENH, BKITIOYas
caMo 4HCJIO.
b. Jlns mepenanHoro B (PYHKIIMIO YKCIIa BBIBECTH BCE COBEPIICHHBIC YUCTA.
[IpoBepKy Ha COBEPILIEHHOCTh TAKXKE MOXHO CAEJIAaTh B BUJIE (PYHKIIUH.
c. /Jns mepeganHOro B yHKIHMIO YKCIIa HAUTH €ro KyO COINIACHO Cleyrolie-
My TIpaBUITy:

1”3 =1
2"3=3+5
IN3=7+9+11

AN3=13+15+17+19

d. Jlns mepenaHHOTO YUCia ONMPeNeuTh €ro YUCIO0 EPECTAaHOBOK.

e. ns nmepenanubix uncen k U n onpenenuTs yuciao pazMenieHuit k snemen-
TOB U3 N.

f. Jlns mepegaHHbIX yucen K U n onpenenuTh Yucio coueTanuii k ameMeHToB
U3 n.

2. Pabora c TekcToMm:

a. Ha Bxox ¢yHKIMHM TPUHUMAIOTCS TEKCTOBBIN (ailn u cmoBaps. B kaxmoi
CTpoke (haiiya poBepseTCs KaXKI0€ CIIOBO Ha BXOXKJICHHE B ciioBapb. Ecimu
CJIOBO B CJIOBap€ OTCYTCTBYET, TO Ha KOHCOJIb M1€YaTaeTCsl: HOMEP CTPOKH -
CTpOKa, KOTOpasi pa3phIBAETCS Ha HEOOHAPYKEHHOM CJIOBE, Ha CJICTyIOIEH
CTPOKE OHa MPOAOJDKAETCS MOcie ABYX TaOyisuil. Tak HyHO BBIBOJUTH
COOOIICHUS )T KaXKIOTO MPOITYIIIEHHOTO CIIOBA.

b. B nmporpamme 3anano jnBa ¢aiina. Bxoasmuii daitn numeeT cTpoku Buaa 'a
opb=r1',rae aub - 1enble ynucia B CUCTEME CUUCIICHHS] C HEU3BECTHBIM
ocHOBaHHeM OT 2 110 36; op - 6uHapHas onepauus (+, -, *, /, //, %, **); r - -
OTBET I10 JAHHOMY MPUMEPY; PA3ACIUTENINA MEXKAY YACIAMH U OTIEPALUSIMHU
U Tiepe]l IEPBBIM YUCIOM MOTYT OBbITh JIFOOOW JUIMHBI, U COCTOSITh U3 MPO-
U3BOJILHOTO KOJMuYecTBa MpobOenoB u Talynaumil. B ucxonsmem aiine
HY>KHO I KaXXIOTO U3 NPUMEPOB HAWTH OCHOBAHUE, ISl KOTOPOrO MpH-
Mep rpaBuiieH. Eciii Takoro HaTH HE yJalloCch, TO COOOLIUTH 00 3TOM.

c. Hamucatp Tpu dpyHKIIMN COPTUPOBKY (HaiiIOB B yKa3aHHOM KaTaJloTe:

a) 110 UMEHHU;

©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p. 17




%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
ey rno 3emsieycmpoucmey

0) o pazmepy;

B) IBYMEPHBIN CIIMCOK (CHAYaja Mo pacliupeHuto, IOTOM 110 UMEHH).
[IpenycMoTpeTh HEOOS3aTENbHBINA MApaMeTp - HAIPaBICHUE COPTHPOBKH.
[To ymomuaHui0: Bo3pacTaromiasi COpTUPOBKA.

IIpumepHbIe Bonpockl 1/ 3a4éTa:

1. OcHOBHBIE 33/1a4¥ CUCTEM MCKYCCTBEHHOTO MHTeLekTa. Knaccudukanus, kia-

CTepU3alusl, PErpeccusl.

Tunsl MalIMHHOTO O0YUYEHUS: C YUUTENeM, 0e3 yUuTess,

JIBykiaccoBas (OMHapHAas) 1 MHOTOKJIACCOBas KJIacCU(PUKAIIHS.

bunaphbIit knaccudukaTop Kak COBOKYIMHOCTh PEIIaroNie PyHKITUU U TIOpora.

Pemaromast pyHKIHS KaK THIIEPIOBEPXHOCTH B IPOCTPAHCTBE MPU3HAKOB.

3amaua oOydeHus kiaaccudukaTopa, o0ydaroiiasi BLIOOpKa.

[TpocTpaHcTBO NPU3HAKOB OOBEKTOB U MPOCTPAHCTBO MAPAMETPOB KilacCU(PUKa-

TOpa.

Anroputwm k-6mmxaiimux coceaeit (KNN).

9. Mepsl oLIeHKH KAacCU(pUKALMK: TOJHOTA, TOYHOCTb, OIIMOKH MEPBOrO U BTOPOTO
pona, F1, AUC. Kpussie ROC u DET.

10.HauBHslit OaifecoBCkHil KitaccudukaTop.

11.ITapamerpuyeckas kiaccupuKkanys B NPEAN0JI0KEHUM MHOTOMEPHOTO HOPMaJlb-
HOTO pacIpeaeIeHNs IPU3HAKOB.

12.Anroput™Mbl, OCHOBaHHBIE HA TPUMEHEHUH PEIIAIOLINX JCPEBHEB.

13.Kputepuu pazaeneHus y3ina: UHPOPMAIIMOHHBIN BBIMTPHIIIL.

14. AHcaM0i1 pelarouX AepeBbEB: CIydalHbIN J€C, TPaJUeHTHbIN OyCTHHT

15.MeTto/1 ri1aBHBIX KOMIIOHEHT.

16.IuckpumrnHanT Puiiepa.

17.MeTon OnOpHBIX BEKTOPOB.

18. AmanTUBHBIN TUHEHHBIN CyMMaTOP, KaK JIMHEWHBIN KJIacCU(UKATOP U MOJIENb
HEWpOHa.

19.I1epuentpon Po3enbnarra.

20.MHOTrOCIIOMHBIE TOJIHOCBSA3HBIE HEUPOHHBIE CETH.

21.006yuenue MeTo0M 00paTHOTO PACTIPOCTPAHEHHS OIITHOKH.

22 .Merton k-means.

23.Mepapxudeckas arioMmepaTiUBHas KJIaCTepU3alUsl.

24 .Kaptel KoxoHeHa.

25.Croxactuueckoe BioxkeHue coceneit (t-SNE).

26.Mepbl OLIEHKH KJIaCTepU3aLINU.

27.I'eHeTUYECKUI alITOPUTM.

28.ITpobnema 3aTyxaHus rpaJiieHTa: CKBO3HOE coeanHenue (skip connection).

29.Apxurektypa ResNet.

30.I1po6ema GOBIIOTO YKCia TapaMeTPOB MOJHOCBSI3HBIX CETEH JIJIs1 BXOA0B
00J1b1110#1 pa3MepHOCTH (M300paKeHUN).

31.Cnou cBEPTKH, MyJIUHTA, HETUHEUHOCTH.

Nownkewb

*

©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p. 18




ocydapcmeeHHbIl yHUBepcumem CTO CMK

Py
Yt

0

no 3emsneycmpoucmey

32.CoueTtanue CBEPTOYHOMN U MOJHOCBSI3HOM CEeTEM.

33.JlareHTHOE MPOCTPAHCTBO, SMOCITHHT.

34.Apxutekrypa U-Net.

35.TlonynsapHble apXUTEKTYPhl CBEPTOUHBIX HEUPOHHBIX ceTeil: AlexNet.

36.11onynsipHBIE APXUTEKTYPHI CBEPTOUHBIX HEMPOHHBIX ceTeil: VGG

37.1lonynspHble apXUTEKTYPhl CBEPTOUHBIX HEHPOHHBIX ceTeil: Inception
(GoogLeNet).

38.3amaua mopoxaeHus: o0pazoB. ['eHepaTuBHBIE coCTsA3aTeNbHbIE ceTH. Juddy3u-
OHHAas MOJIETIb.

39.006paboTka TekcToB. BekTopHbIE NpeAcTaBieHus s TekcTa: word2vec.

40.Pexyppentnbie HeliponHble cetd, LSTM, GRU.

41.Tpauchopmepsi, BERT, GPT.

42.Tpanchepnoe oOyuenue. JJucTumisdims ceTei.

7. METOJUYECKME YKA3AHMS JJ1S1 OBYYAIOLIUXCS 11O
OCBOEHWIO JUCHUIIIAHBI (MOY.JIS)

[Topsnok n3y4eHus: AUCUUILIAHBI, CIEAYFOITUN:

1. OcBoeHue pa3nenoB OUCIHMILIMHBI MPOU3BOAUTCA B MOPSJIKE, MPUBEACHHOM B
paznene 5 «CoaepkaHue W CTPYKTypa JUCHUIUTMHBD. OOydarolmuiicsi T0KEH OCBOUTH
BCE pa3/eibl JUCIUIUIMHBI, UCIIOJIb3YSl METOJAUYECKHE MaTepraibl AUCIIUILIMHBI, a TAKXKe
yueOHO-METOINYECKOE 00ecTIeueHue, IPUBEIEHHOE B pazjeie § padoueil mporpaMMsi.

2. Jlns ¢popMupoBaHUS KOMIIETCHIIUM OOYYaIOIIUNACA JOJDKEH MPEICTaBUTh BbI-
MOJIHEHHBIE 3aJlaHus, HEOOXOAUMBIC ISl OLICHKU 3HAHWUM, YMEHUMN, HABBIKOB U (WJIN)
OMbITa JESATENHOCTH, NMPEAYCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM.
orieHouHbIe MaTepuaisl o auciuiuiae ([punoxenne @OC)).

3. Ilo utoram TeKyImiero KOHTPOJIA yCHEBAEMOCTH MO AUCIUIUIMHE (MOMIYJIIO),
00y4aromuicsl TOMKEH MPOUTH MPOMEXKYTOUYHYIO aTTeCTaIfio (CM. OIICHOYHBIE MaTe-
puansl no aucuuruinae (Ilpunoxenue ®OC)).

7.1. OOmme MeToANYECKHE PEKOMEHIALMH 110 OCBOCHHUIO TUCUHMILIMHBI (MO-
AyJsi), 00pa3oBaTe/ibHbIe TEXHOJIOTHHU

JlucuuninHa peanusyercs MOCpeiCTBOM MPOBEACHUSI KOHTAKTHOM paboThl ¢ 00y-
YaroumMucs (BKJIIOYas MPOBEACHHE TEKYLIEro KOHTPOJS YCIIEBAEMOCTH), CaMOCTOSI-
TEJIBHOM pabOThl OOYHAOIINXCS U MPOMEXKYTOUHON aTTECTAIUH.

KoHnTtakTHas paboTa MOKeT ObITh ayJUTOPHOM, BHEAYJUTOPHOM, a TaKkKe MPOBO-
JUTHCS B 3JIEKTPOHHOU MHPOPMALIMOHHO-00pa30BaTENbHON Cpe/ie YHUBEpCUTETa (falee
- OUOC). B ciaydae npoBeieHUsT YaCTH KOHTAKTHOM padoThl no aucuumuimdae B IMOC
(B COOTBETCTBUHU C paclHCaHUEM y4YEOHBIX 3aHATHI), TPYI0EMKOCTh KOHTAKTHOM pabo-
ta B OMOC skBUBaneHTHA ayIUTOPHOU paboTe.

[Ipu mpoBeneHNN yU4eOHBIX 3aHATHIA MO TUCIUILUIMHE 00€CTIEUNBACTCS PA3BUTHE Y
00y4Jaronuxcsi HABLIKOB KOMAaH/IHON pabOThI, MEKIMYHOCTHOW KOMMYHHKAITAHX, TIPUHS-
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TUSI PELICHHH, JIMJIEPCKUX KayecTB (BKJIIOYAs MPOBEIACHUE WHTEPAKTUBHBIX JIEKIIHH,
IPYIIIOBBIX IUCKYCCUM, POJIEBBIX UTP, TPEHUHIOB, aHAJIN3 CUTYAllMi U UMUTAMOHHBIX
MojieJiel, Mpeno/iaBaHue AUCLMILUIMHBI B opMe Kypca, COCTaBICHHOTO Ha OCHOBE pe-
3yJIbTATOB HAYYHBIX UCCIECAOBAHUM, TPOBOAUMBIX YHUBEPCUTETOM, B TOM YHUCIIE C yYe-
TOM PETrMOHANBHBIX 0COOEHHOCTEHN MpodhecCUOHANBHON 1eATETbHOCTH BBIITYCKHUKOB U
noTpedbHoCcTEN padoToaaTeneil).

[IpenonaBanue JUCHUIUIMHBI BEACTCS C MPUMEHEHHUEM CIITYIONIMX BUI0B 00pa3o-
BaTEJIbHBIX TEXHOJOTHM:

- 0aJUTbHO-PEUTUHTOBAsI TEXHOJIOTUS OICHUBAHMS;

- DJIEKTPOHHOE 00YUYCHHE;

- TmpoOJeMHOe 00y4YeHHUE;

- pa300p KOHKPETHBIX CUTYalLUH.

JInst olleHKU 3HaHUM, YMEHUHN, HAaBBIKOB U YPOBHS C(POPMUPOBAHHOCTH KOMIIETCH-
[[UU TI0 JUCHUIUIMHE TPUMEHSIETCSl OaJITTIbHO-PEUTHHIOBAs CUCTEMa KOHTPOJISI U OLICHKH
yCIIEBAEMOCTH CTYJEHTOB. B OCHOBY OaIbHO-PEUTHUHTOBOM CHUCTEMBI IOJOKECHBI
MPUHILUIBI, B COOTBETCTBUU C KOTOPHIMU (hOPMHUPOBAHUE PEUTHHTA CTYyJACHTa OCY-
IIECTBJIACTCS B XOJI€ TEKYIIEro KOHTPOJIS yCIeBaeMOoCTH. MaKCuMalbHOE KOJIMYECTBO
6autoB B cemectpe — 100.

[To uToram TekyIel ycneBaeMOCTH CTYJIEHTY MOKET OBbITh BHICTABIICHA OIEHKA 110
MIPOMEKYTOUHON aTTECTAIllMd B COOTBETCTBUU 3a HAOpAHHBIMU 3a CEMECTp Oayiamu.
CryaenTam, HaOpaBIIUM B XOJI€ TEKYIIErO0 KOHTPOJISI YCIIEBAEMOCTH MO TUCHUILIUHE OT
61 1o 100 6amIoB M BBIOJHHUBIIUM BCE 005S3aTeIbHBIC BUIBI 3aIUIAHUPOBAHHBIX y4eO-
HBIX 3aHSATUH, MO PEIICHUIO MpernojiaBaresisi 0e3 MPOXOXKIEHUS MPOMEKYTOUHONU aTTe-
CTaIlM¥ MOKET OBITh BBICTABJICHA OIEHKA B COOTBETCTBUM CO IIKAJIOW OIEHKH pPe3yJib-
TaTOB OCBOCHMS AUCIUILIINHBI.

Pe3yabrar 00y4eHHs cUMTAETCHA C(POPMHPOBAHHBIM (IOBBILLICHHBIN YPOBEHB),
€ClIi TEOPETHUYECKOEe COJIepKaHne Kypca OCBOCHO MOJIHOCTBIO; IPU YCTHBIX cobecero-
BaHUSIX CTYJEHT MCUEPIIBIBAIONIE, MMOCAEAOBATEIBHO, YETKO U JOTUYECKU CTPONHO HU3-
Jaraet y4eOHbI MaTeprai; CBOOOTHO CIPABIISICTCS C 3aa4aMu, BOIPOCAMU U IPYTUMU
BUJIAMU 33JIaHUI, TpeOyIOIKNX MPUMEHEHUS 3HAHUM, UCTOJIb3YET B OTBETE JIOMOIHU-
TENbHBIA MaTepuaj; BCE MPEIyCMOTPEHHbIE pabouell yueOHOW MpOorpaMMOM 3agaHus
BBITIOJIHEHBI B COOTBETCTBUHU C YCTAHOBJIEHHBIMH TPEOOBAHMSIMH, CTYAECHT CHOCOOEH
aHaJM3UPOBATh MOJYUYEHHBIE PE3YJIBTATHI; MPOSBIAET CAMOCTOSITENBHOCTD MTPU BBITIOJ-
HEHMU 3aJJaHUM, Ka4eCTBO MX BBIMIOJIHEHHUS OIleHEHO 4YKciaoM OamioB ot 86 no 100, uro
COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(DOPMUPOBAHHOCTHU PE3YIHTATOB O0YUEHUSI.

Pe3yabTaTt 00y4yeHusi cuuraercs cOpMHUPOBAHHBIM (IIOPOrOBbI YPOBEHbB), ECIIU
TEOPETUYECKOE COJIEP’KaHUE Kypca OCBOEHO MOJHOCTBIO; MPU YCTHBIX COOECeI0BaHUIIX
CTYZICHT TOCJEI0BATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JaraeT y4eOHbIM Marepual;
CTIpaBIISIETCSl C 337]a4aMu, BOIIPOCAMH M IPYTUMH BHJIAMU 3aJ[aHUN, TPEOYIONTNX MPUME-
HEHWsI 3HAHMIA; BCE MPEyCMOTpEeHHBIC paboueii yueOHOM mporpaMMOil 3a1aHus BBITIOIHE-
HBbI B COOTBETCTBHH C YCTAaHOBJICHHBIMH TPEOOBAaHUSMH, CTYJCHT CIOCOOEH aHAIU3UPO-
BaTh MOJIyYCHHBIE PE3YJIbTaThl; MPOSBISET CAMOCTOSITENIBHOCTh MPH BBIIOJIHEHUU 33]1a-
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HU, KAYECTBO WX BBITTOJIHEHUS OLIEHEHO YKCIIoM OayioB oT 61 10 85,9, 4To cOOTBETCTRY-
€T ITOPOrOBOMY YPOBHIO C(DOPMHUPOBAHHOCTH PE3YJILTATOB OOYUEHUSI.

Pe3yabTatr 00yueHusi cuuTaeTcss HeC(POPMUPOBAHHBIM, €CIIM CTYJEHT MPHU BbI-
MOJTHEHUU 3aJIaHUN HE JIEMOHCTPHUpPYET 3HaHUW YydeOHOro Marepuaia, JIOMyCKaeT
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJIHCHHUSIMU BBITIOTHSACT 3a/laHUsl, HE JIEMOH-
CTpUPYET HEOOXOAUMBIX YMEHHH, KaueCTBO BBIMOJHEHHBIX 3a/JlaHUN HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAaHMSIM, KA4eCTBO WX BBIMIOJHEHUS OIICHCHO YHCJIOM OajlioB
HIKE 61, 4TO COOTBETCTBYET J10 TIOPOTOBOTO YPOBHSI.

7.2. MeToauyeckue yKa3aHUA I 00y4arOIIUXCS 110 OCBOCHUIO M CLHMIIIN-
HbI (MOIYJ151) HA 3aHATHUSAX JEeKINOHHOI0 TUIIA

JIeKIIMOHHBIN KypC NPEANOJIaraeT CUCTEMATU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX
BOIPOCOB TEMAaTHUYECKOTO IJIaHa. B Xo/e JIEKIMOHHBIX 3aHATHH pacKpbIBaloTCs 0azo-
BbI€ BOMPOCHI B paMKax KaxJAOW TEMbl TUCHUILIUHBI (MoayJsi). O003HayaloTCs KItoue-
BbI€ ACIEKThl TEM, a TAKXKE JIETAIOTCA AKUEHThl Ha HAauOOJiee CIOKHBIE U BaXKHBIE MO-
JIOKEHUSI M3y4aeMoro Mmarepuaina. Martepuansl JIEKIUWA SBIISIOTCS OMOPHOM OCHOBOM
JUISl IOATOTOBKM OOYYAIOIIMXCSl K MPAKTUYECKUM 3aHATHUSAM U BBIIOJHEHUS 3aJlaHui
CaMOCTOATENbHON paboThl, @ TAK)XKE K MEPONPUITHAM TEKYIIEr0 KOHTPOJISI YCIIEBAEMO-
CTH Y IPOMEKYTOYHOM aTTECTALMU MO TACIUIUINHE.

B xone JeKIMOHHBIX 3aHATUI HEOOXOAMMO BECTH KOHCIEKTHPOBAHHME y4eOHOTO
Marepraja. Bo3M0OXKHO BejeHHE KOHCIIEKTA JIEKLUN B BUJE UHTEIUIEKT-KapT.

7.3. MerToauvecKkue yKa3aHus /151 00y4AKOIIMXCS 110 OCBOCHUIO TN CIIUATIIN-
HbI (MOYJIf1) HA 3AHATHAX CEMUHAPCKOI0 THIIA

[IpakTrueckue (CeMUHAPCKUE) 3aHATUS MPEICTABISIOT COOOM JeTanu3aluio JeK-
IIUOHHOT'O0 TEOPETUUECKOTO MaTepuaya, MPOBOJATCS B IEJSIX 3aKPEIUICHUS Kypca U
OXBaTHIBAIOT BCE OCHOBHBIC paszaenbl. OCHOBHOUW (OpMOI MPOBEACHUS CEMHUHAPOB U
MPAKTUYECKUX 3aHATUN SBIIICTCS 00CYyXAeHHE HanOoee MPOOIEMHBIX M CIIOKHBIX BO-
MIPOCOB TI0 OTJEIHHBIM TEMaM, a TAKXKE PEIICHHE 3a7a9 U pa300p MPUMEPOB U CUTYaITUiH
B ayJUTOPHBIX yYCIOBUSIX.

[IpakTrueckne (CeMHUHAPCKHE) 3aHATUS 00YyJIAIONTUXCsl 00ECTIEYNBAIOT:

- MPOBEPKY Y YTOUHEHHE 3HAHUH, MOJYUYEHHBIX HA JIEKIUSIX;

- TIOJIyYeHHE YMEHUHN U HaBBIKOB COCTaBIICHUS JIOKJIAJIOB U COOOIEHMI, 00CYyXIe-
HUS BOIIPOCOB I10 Y4eOHOMY MaTepuaty JUCIUIUINHBL

- TIO/IBE/ICHUE UTOTOB 3aHSITHI MO PEUTUHTOBOM CUCTEME, COTJIACHO TEXHOJIOTHYE-
CKOM KapTe AUCLUILIAHBI.

7.4. Mertoanueckne YKa3aHUs M0 CaAMOCTOSITEJbHOI padoTe 00y4ar0uxcs

CamocrosiTenpHas paboTa obecrneurnBaeT MOJATOTOBKY O0Y4YaroIIerocs K ayIuTop-
HBIM 3aHSATHSIM W MEPOIPHUATHUSAM TEKYIIET0 KOHTPOJISA M MPOMEKYTOUYHOW aTTEeCTAIUH
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M0 U3y4yaeMou TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJTOTOBKU MPOSBIISIIOTCS B AKTUBHOCTH
0o0yyJaromerocss Ha 3aHATUSX U B KAUECTBE BBIMOJIHEHHBIX MPAKTUUECKUX 3aJaHUN U
Ipyrux (popMm TEeKyIero KOHTPOJIs.

[Ipu BBIMOJIHEHUH 3aaHUM 11 CAMOCTOSITEILHON pabOThl PEKOMEHIyeTCs TIpopa-
00TKa MaTepHAaJIOB JICKIIMH 10 KaXA0W MPOMICHHON TeMe, a TaKKe U3yUYeHHEe PEKOMEH-
JlyEMOM JINTEpaTyphl, MpeACcTaBIeHHON B Pazaerne 8.

B npoiiecce camocToaTenbHOM paboThl MPU U3yYEHUN TUCIUIUIMHBI CTYI€HThI MO-
I'yT UCIOJIL30BaTh B CHEIUATM3UPOBAHHBIX ayJUTOPUSIX JJIsI CAMOCTOSTEILHON paOOThI
KOMITBIOTEPHI, O00ECTIEUUBAIONIEMY JOCTYIl K MPOTPAMMHOMY OOECIIEUEHHIO, HEO0XO-
TUMOMY Ui WU3y4YEHUS JUCIMIUIMHBI, a TakKe JOCTYIN uepe3 HH(POpMalmoOHHO-
TEJIEKOMMYHUKAIIMOHHYI0 ceTh «VIHTepHEeT» K JNEeKTPOHHOW HWH(OPMAIMOHHO-
oOpazoBarensHO# cpene yHuBepcuteTa (QMOC) u »nekTpoHHON OMOIHOTEYHOM cucTe-
Me (OBC), rae B 3MeKTPOHHOM BHUJIE PacHoiaratoTcs y4eOHbIe U YUeOHO-METOIUIECKUE
MaTepHabl, KOTOPbIE MOTYT OBITh MCIOJIb30BaHBI JJII CAMOCTOATEIBLHON PabOThI MpU
W3YUYCHUH TUCIUTIIINHBI.

s oOyyaromuxcs 1o 3a04Hoil popme 00ydeHHs: caMOCTOsITeIbHAs paboTa sBIIs-
€TCsI OCHOBHBIM BUJIOM YU€OHOM JESTEILHOCTH.

8. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOTO U YYEBHO-
METO/IMYECKOT'O OBECIIEYEHHUSI, HEOBXOJIMMOT O JJIsI
PEAJIM3ALINA OBPA3OBATEJIBHOI ITPOTPAMMBI 11O
JUCLHUATUIMHE (MOJY.JIIO)

8.1.ITlomemieHust MpeACTABISIIOT CO0O0M ydeOHbIE ayJAUTOPUHU JUIsl TPOBEIACHUS
y4eOHBIX 3aHATHUM, MPETYCMOTPEHHBIX MPOTPAMMON MAarucTparyphbl, YKOMILIEKTOBAH-
HbIE CHEIUATU3UPOBAHHON YyueOHOU MeOeNbl0 U OCHAIIEHHbIE 000PY/I0BAHUEM U TEX-
HUYECKUMH CPEACTBAMU OOYUEHHS, CIY>KAIIUMHU VISl IPECTaBICHUsT yueOHOM UH(Op-
Maiyu OOJBIION ayJUTOPHN: HACTCHHBIM KPAaHOM (CTAI[MOHAPHBIM WJIU TTEPEHOCHBIM),
MapKepHOU TOCKOM M (WMJIM) MEJIOBOM JTOCKOW, MYJIbTUMEIUUHBIM POEKTOPOM (CTalu-
OHAPHBIM WJIH IEPEHOCHBIM).

Bce nomemnienus, ucnonb3yeMble U TPOBEACHUS YUEOHBIX 3aHSATHII U CaMOCTOsI-
TETBHOW PaOOTHI, COOTBETCTBYIOT JICHCTBYIONIUM CAHUTAPHBIM U IMPOTUBOIIOXKAPHBIM
HOPMaM | TPaBUJIAM.

Ayoumopus 2156 015 nposedenus: 3auamutl 1eKYUOHHO20 MUNA, CEMUHAPCKO20 M-
na, Kypcogo2o NpoeKmupo8aHus, 2pynnosulx U UHOUBUOYANbHBIX KOHCYIbMAYULl, O/ me-
Kyujeco KOHMpOJisi U NPOMENHCYMOYHOU ammecmayuu, 3aHamull npaKkmu4ecko2o muna:

Pabouee mecto npenonasatensd. Paboune mecta odyuaromuxcsi. TpubyHa aiis Bbl-
CTyIuieHu#, npoekrop — 1 mrT., s3kpan — 1 mr. HoytOyk ASUS. Microsoft Windows,
Microsoft Office (akagemuueckas nuuensus), Koncynwsrant Ilmoc, 'apant, Adobe
Acrobat Reader DC (cBo6oano pacnpoctpansemoe [10), KoncynbranT [lntoc, I'apanT.

Ayoumopus 2304 (nabopamopus undceHepHolU epaguru) 0ns nposedeHUs 3aHsi-
Mull CeMUHAPCKO20 MUNA, Kypco8o20 NPOEKMUPOBAHUs, 2PYNNOBBIX U UHOUBUOYATbHBIX
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KOHCYTbmayuil, 0Jisl meKyuje2o0 KOHMpOJs U NPOME’CYMOYHOU ammecmayuu, 3aHamull
NPAKMUYECKO20 MUNA.

Pabouee Mecto npenogaBarens. Paboure Mecta o0yJaromuxcs:

KoMmbioTepbl — 11 mT., nurutaitzep — 1 wt. Microsoft Windows, Microsoft Office
(akamemuueckas snuineH3us), Koncynasrant I[hmtoc, ['apant, Adobe Acrobat Reader DC
(cBo6o1HO pactpocTpansemoe [10), CoreIDRAW, Maplnfo.

Crenapl 0Opa3oBaTeIbHBIE:

- CoBpeMeHHbI€ HU(PPOBBIE TEXHOJIOTUH;

- Tematnueckue HHGOPMAITMOHHBIE CUCTEMBI,

- ®opmupoBanue 0a3 JaHHBIX.

AyIUTOPUY - TOMEIIEHHUS I CAaMOCTOATEILHON paboThl 00YYAIONTUXCS, UMEETCS
NOJAKIIOYeHNEe K ceTh «WHTepHeT» W J0CTyn B JJICKTPOHHYIO WHGOOPMAIIMOHHO-
00pa3oBaTeNIbHYIO CPEY:

Yumanvnoui 3an 6ubnuomexu. Paboune mecra crygentoB. Kommbrotepsr 12 mir.
Microsoft Windows, Microsoft Office (axkamemuueckass muneHsusi), KoHCynbTaHT
[Tmroc, T'apant, Adobe Acrobat Reader DC (cBoGonHo pacmpoctpansemoe I10). [o-
CTYIIHA BCs yueOHasi 1 METOIMYECKas IUTepaTypa, BKirodas 1octyn Kk ObC.

Ayoumopuu 2203-2209, 2213, 2212 (komnvromephbvie Kiaccol)

Paboune mecta obyuarommxcs. [Ipoexkunonnas nanens LG 43UK6390PLG — 1
HIT., CTAlMOHApHbIA KommbloTep — 9 mT. Monobnok — 1 mr. Windows, Microsoft
Office (akagemuyeckas nuiensusi), Adobe Acrobat Reader DC (cBoGoaHO pacmpocTpa-
asemoe I1O), Autodesk Education 2019 (Autodesk AutoCAD, Autodesk Revit
Architect, Autodesk Civil 3D, Autodesk 3ds MAX — akameMudeckue JTUIICH3UN),
GRAPHISOFT (ArchiCad 24 Russian, bazossiii BIMcloud, MEP Modeler — akagemu-
yeckue nunieH3nn ), Adobe Photoshop, CoreIDRAW, KoncynwsranT [1ntoc, ["apanT.

Ayoumopus 5200:

Pabouee mecTo nmpenomaBarens. Paboune mecta oOydaronuxcs. CTeHabl 00pa3o-
BarenbpHble. CTanmoHapHblii koMmnbioTep — 12 mt. Windows, Microsoft Office (akane-
muyeckas nunen3us), KonucynsranT [lmoc, 'apant, Adobe Acrobat Reader DC (cBo-
6onH0 pacnpoctpansemoe 110), 1C: Ipeanpusitue 8. Kommnekt s oOydeHuUs B BbIC-
X U CPETHUX YICOHBIX 3aBEIACHUSX.

Pabouune mecta oOyyaromuxcs. CTainoHapHbIE KOMITBIOTEPHI.

Jlnsi ipoBeeHUsT TMPOMEXYTOYHOM aTTECTAlMKM IO JTUCHUTLIMHE HCIOJB3YIOTCS
KOMITBIOTEPHBIEC KJIACChl, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKON C BO3MOMXKHOCTHIO
NOAKIIOYEHUS K ceTu VHTepHeT u oOecrieueHreM J0CTyna B AJIEKTPOHHYI0 HHPOpMa-
IIMOHHO-00pa30BaTEIIbHYI0 CpPEly YHHBEPCUTETa W/WIM Y4eOHBbIE ayJIUTOPUU, YKOM-
MJICKTOBAHHBIE MEOEIbI0 U TEXHUYECKUMHU CPEACTBAMU O0yUCHHUSI.

[TomernieHus: st CaMOCTOATENLHON pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKON
C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTh «MHTepeHeT» U JOCTYIOM K JIEKTPOHHOM WH-
dbopMaImoHHO-00pa30BaTeILHON Cpelie YHUBepcHUTeTa. [ opraHu3anuyd camoCTOs-
TEIBHOW pabOTHl 00YJAIOIITUXCSI HCTIOTB3YIOTCSI:

KOMITBIOTEPHBIE KJIACCHI YHUBEPCUTETA;
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oubnuoTeka (Meamazan), UMEIoIIasi MecTa JjIsi O0yJaroIINXCs, OCHAIIICHHBIE KOM-
NBIOTEPAMHU C JOCTYIIOM K 0a3aM JaHHBIX U ceTu MHTepHeT.

Kax il oOyuaromuiicss B TeYEHUE BCEro neprojia o0ydyeHust 0OecrieueH WHIUBU-
NyallbHbIM ~ HEOTPAHMYEHHBIM  JOCTYIIOM K  AJIGKTPOHHOM  HMH(OpPMAIMOHHO-
obpazoBarenbHol cpene yHuBepcurera (OMOC) http://eos.guz.ru u3 n060M TOYKH, B
KOTOPOM HMMeEETCsl IOCTYI K MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW cetu «JHTep-
HET», KaKk Ha TEPPUTOPHH YHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuteTa 00eCreunBacT:

JIOCTYII K y4eOHBIM TIaHaM, pabo4yuM mporpaMmaM JUCIUIUINH (MOMIye), mpo-
rpaMmaM TPAKTUK, SIEKTPOHHBIM y4€OHBIM U3JIaHUSM U DJIECKTPOHHBIM 00pa30BaTellb-
HBIM pecypcaM, YKa3aHHBIM B pa00dux MporpaMmax JUCHUIUIMH (MOyJieH), mporpaM-
Max MPaKTHK;

dhopMUpOBaHUE AICKTPOHHOTO MOPT(OINO 00yJaIOMIEerocs, B TOM YHCIIE COXpaHe-
HUE ero paboT U OLIEHOK 3a 3TH PaOOTHI.

B cnydae peanuzanum 00pa3oBaTeNbHON MPOTPAMMBbI C TIPUMEHEHUEM JJIEKTPOH-
HOTO 00y4Y€eHUs, TUCTaHIIMOHHBIX 00pa3oBaTeiabHbIX TexHonoruii YMOC gonoaHuTeNb-
HO 00ecreynBaeT:

dukcanno xoma 00pa3oBaTENBLHOTO MPOIECCa, Pe3yIbTaTOB MPOMEKYTOUYHOU at-
TECTallU U PEe3yJIbTaTOB OCBOCHUS 00pa30BaTeILHON MPOTPAMMBIL;

MPOBEICHUE YUCOHBIX 3aHATHIA, TIPOIEAYP OICHKH PE3yIbTaTOB OOYUCHUS, pean-
3a1Usl KOTOPBIX MPETyCMOTPEHA ¢ MPUMEHEHUEM DJIEKTPOHHOTO OOy4eHHUs, TUCTAHIIH-
OHHBIX 00pa30BaTEIbHBIX TEXHOJIOTU;

B3aMMOJICUCTBUE MEX/Iy YYaCTHUKaMHU 00pa30BaTeIbHOTO Mpoliecca, B TOM YHCIIe
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJICUCTBUS TOCPEICTBOM ceTH « UHTepHeT.

8.2.YHuBepcuteT obecreyeH HeOOXOAUMbIM KOMIUIEKTOM JIMIICH3UOHHOTO U CBO-
00JTHO pacpPOCTPAHIEMOTO MPOrPAMMHOTO OOECIIEYEHUS, B TOM YHCJIE OTEYECTBEHHOTO
MPOU3BOICTBA!

— MS Office;

— Omnepanronnas cuctema Windows;

— AntuBupyc Kacnepckuii;

— Ilporpammuas cuctema 111 0OHApPYKEHHSI TEKCTOBBIX 3aMMCTBOBAaHHUH B y4eO-
HBIX U HAy4HbIX paboTax «AHTUIuIaruat.BY3»;

— AutoCAD.

8.3.00yuatomumcst obecriedeH A0cTyn (ymadeHHBIM JOCTyH) K COBPEMEHHBIM
npodecCHOHANIbHBIM 0a3aM JaHHBIX:

— DNeKTpOHHO-OMOIMOTeUHasi cUcTeMa M3aaTenbeTBa «JlaHb». [DNeKTpoHHBINA pe-
cypc]. — URL: https://e.Jlanbook.com/ — Pexum noctymna: asst aBTopus. MOJIb30BATENCH;

— DNeKTpoHHO-OnOMMoTeuHast cuctema ibooks.ru («A#Oykce»). — URL: https://
ibooks.ru / — Pexum noctyma: i aBTOpu3. MOJIb30BaTENCH;

— DnektponHas 6u6morexa FOPANT. — URL: https://urait.ru/— Pesxxnum noctyma:
JUTSL aBTOPU3. MOJIb30BaTENCH;

— EnuHoe okHO gocTyna K oOpa3oBaTeIbHBIM pecypcaM - KaTajaor 00pa3oBaTeib-
HBIX UHTEPHET-PECYPCOB U MOJHOTEKCTOBOM 3IEKTPOHHON Y4EeOHO-METOANUECKOo O10-
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auoTeke ans  obmero u mpodeccuoHampHOro  obpaszoBanus». —  URL:
http://window.edu.ru/ — Pexxum nocrymna: cBOOOHBII.

— CnoBapu u suuukioneauu. — URL: http://academic.ru/ — Pexxum nocryma:
CBOOO/THBIIA.

— Hayunas snexkrponnas 6ubnmoreka "KubepJlennnka" - 3To HaydHast 31€KTPOH-
Has OMOnIMoTeKa, MOCTPOCHHAS Ha MapajgurMe oTKpbIToi Hayku (Open Science), OCHOB-
HBIMU 33Jla4aMU KOTOPOM SIBJSIETCS MOMYJSpU3alisi HAYKU U HAYYHOU NEATEIbHOCTH,
OOLIECTBEHHBIN KOHTPOJIb KadeCTBa HAYUHBIX MyOIMKaIMil, pa3BUTHE MEKIUCIHUILIU-
HApHBIX HCCJIEOBaHHUM, COBPEMEHHOTO MHCTUTYTAa HAyYHOM PELEH3UH U TMOBBILICHUE
nuTupyemoctu poccuiickoi Hayku. — URL: http://cyberleninka.ru/ — Pexum nocryna:
CBOOOTHBIN.

8.4.00yuaromumcest odbecriedeH A0cTyn (yAaJeHHbIN JOCTYI) K MHPOPMAIIMOHHBIM
CTIIPaBOYHBIM CUCTEMAaM:

— Hammonaneueiii Otkpeiteii YauBepcuter "MHTYUT". becrutathoe o6paso-
BaHue. [DnexktponHblii pecypc]. — URL: https://intuit.ru/ — Pexxum moctyna: cBoOo-
HBIH.

8.5.IlepedyeHp MeYaTHBIX W BJICKTPOHHBIX W3IaHUM, HCIOJIB3YEMbIX B 00pa3oBa-
TEJIbHOM IPOLECCE:

1. TIporomwsikonoB A. B., IlsuioB II. A., CanoBuukoB B. E. Anroputmel Data
Science u ux mpaktuueckas peanusaius Ha Python: ydueOnoe mocodue — M.: Uudpa-
Nuxenepus, 2022. — 392 c. — ISBN 978-5-9729-1006-9. — URL: https://znanium.com/
catalog/document?id=417222.

2. baeB A. A., UBanoB K. O., UnaroB 10. A., Jleyxun A. H. [Ipumenenue 00b-
eKTHO-OPUEHTUPOBAHHOTO TMPOTPAMMHPOBAHUS B 3aJadax OOpaOOTKH CHUTHAJOB U
U300paXKeHH C 3JIEMEHTaMH UCKYyCCTBEHHOTO MHTEJIEKTa: yuyeOHoe nmocooue — Bomnro-
rpax: IloBomxckuit I'TY, 2022. — 206 c. — ISBN 978-5-8158-2275-7. — URL:
https://znanium.com/ catalog/document?1d=424643.

3. AmugpeituukoB A. B., Auapeiiuukoa O. H. UHTennexTyanbable nHPOpMAaIu-
oHHBIE cucTeMbl U MeTonbl MU: yuebnuk — M.: HUL] UH®PA-M, 2023. — 530 c. —
ISBN 978-5-16-014883-0. — URL: https://znanium.com/catalog/document?id =417737.

4. Huxonenko C. U., Kagypun A., Apxanrensckas E. ['my6okoe o0yueHue: npak-
tuyeckoe nocodue — CII06.: IMurep, 2020. 480 c. — ISBN 978-5-4461-1537-2. — URL.:
https://znanium.com/catalog/document?1d=378630.

5. Scuuuxuit JI. H. MaTennekryanpHbple cucremsl: yueOHUK — M.: Jlabopartopus
sHanuii, 2020. — 224 c. — ISBN 978-5-00101-897-1. — URL: https://znanium.com/
catalog/document?id=365891.

6. IlaraeBa A. B., PaeBuu K. B. MHTemnekTyalbHble CUCTEMBI U TEXHOJIOIMH:
yueOHoe nmocobue — HoBocubupck: COVY, 2018. — 144 c¢. — ISBN 978-5-7638-3873-2. —
URL: https://znanium.com/catalog/document?1d=342146.

7. Jlonma A. AnropuTMbl 00yueHus ¢ noAkperuieHreM Ha Python: mpakrtuueckoe
nocobue — M.: JIMK IIpecc, 2020. 286 c. — ISBN 978-5-97060-855-5. — URL.:
https://znantum.com/catalog/document?1d=367155.
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8. HcKycCTBEHHBI MHTEIUIEKT U KOMIIBIOTEpPHOE 3peHue. PeanbHble NpOEKThl Ha
Python, Keras u TensorFlow. Koyn Anupan, Mexep Kazam, Cuanxa I'anmky. [Tutep,
2023.

9. Hzyuaem Python. JIytit Mapk. Bunssimc, 2019.

10. Python. C6opuuk ynpaxHenuii. Beenenue B 5361k Python ¢ 3agauamu u pere-
Husimu. CtuBeHcoH bpaitan. JIMK Ilpecc, 2021.

11. I'my6okoe o6yuenue Ha Python. [llonne ®dpancya. [Tutep, 2023.

12. BBenenue B MammmHHOE 00yueHHe ¢ momoibio Python. PykoBoacTBo miis crie-
IIMAJMCTOB 1O padbote ¢ manabiMu. AHapeac Mromep, Capa I'Buno. Bunbsmc, 2022.

8.6.Ilepeuenp pecypcoB WHGMOPMAIIMOHHO-TEICKOMMYHUKAIMOHHON cetn «IH-
TEPHET», UCTIOJIB3yEMBIX B 00pa30BaTeIbHOM TIpoIiecce:

1. UzgarensctBo KHOPYC (http://www.book.ru/)

2. OBC «Jlauwy (https://e.lanbook.com)

3. OBC «3naamym» (https://znanium.com)

4. OBC IPRbooks (http://www.1iprbookshop.ru)
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9. OPTAHM3ALIMS OBYUYEHMS MO TUCHUIIIMHE (MOAYJIIO) JJIs1
JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMUA

[Ipodeccopcko-nearorndeckuii CocTaB 3HAKOMUTCS C TICUXOJIOTO- (PU3NOIOTHYe-
CKMMH OCOOEHHOCTSIMU OOYYalOIIUXCs UHBAIHMIOB M JIUI] C OFPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3/I0POBbSI, MHIWBUAYAJIbHBIMH MPOTPaMMaMU pPeadbMIUTAIIM UHBAJIUIOB (TIpU
Hanuuun). [Ipu HEOOXOIMMOCTH OCYIIECTBIIAETCS JOMOJHUTENbHAS MOAEPHKKA MPETo-
JaBaHUS THIOTOPAMH, TICUXOJIOTAMH, COIUATBLHBIMU PAaOOTHUKAMHM, MPOIICIITUMU O]~
TOTOBKY aCCHCTEHTaMH.

B cootBercTBUM ¢ MeTOaMUeCKUMHU pekoMeHaarmssMu MunobpHayku PO (y1B. 8 an-
penst 2014 r. N AK-44/05BH) B Kypce NpeAroiaraercs HCIOJIb30BaTh COIUAIBHO-
aKTUBHBIC U pe(ICKCUBHBIC METOJIbI O0yUEHUS, TEXHOJIOTHH COLMOKYJIBTYPHON peaduim-
Talluy C IEJIbI0 OKA3aHUsl MTOMOIIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXIMYHOCTHBIX OT-
HOILIEHWH ¢ JPYTUMU CTYACHTaMH, CO3aHUN KOM(POPTHOTO NMCUXOJIOTHYECKOT0 KIIMMAaTa B
cryaenueckoit rpynmne. [logdop u pa3zpaboTka yueOHBIX MAaTEPHATIOB MPOU3BOJATCS C yUe-
TOM IPEIOCTABICHUS MaTepualia B Pa3JIMUHbIX (hopMax: ayauaibHOM, BU3YaIbHOM, C HC-
NOJIb30BAHUEM CHELUATBHBIX TEXHUYECKUX CPEICTB U MH(POPMAIIMOHHBIX CUCTEM.

Menuamarepuanbl TaKXe ClIeAyeT UCIOIb30BaTh U aJaliTUPOBATh C YYETOM MHAM-
BUIyaJIbHBIX 0COOEHHOCTEN 00yueHus aui ¢ OB3.

OcBoenune aucuumuiiHbl Junamu ¢ OB3 ocyuiecTBisieTcs € MCIOJIb30BAaHUEM
cpelacTB oOyueHus: oOUIero M CHEUUalbHOIO Ha3HadeHMs (IIEPCOHAIBHOIO U KOJIJICK-
TUBHOTO KCIIOJIb30BaHUA). MaTepuanbHO-TEXHUUECKOE 00eCIIeUeHHE pelyCMaTpUBaeT
pUCIIOcOOIeHHE ay IuTOpui K Hy>kaam jun ¢ OB3.

dopma MPOBENCHUS ATTECTALMU Uil CTYJECHTOB-WHBAJIUIOB YCTAHABIMBAETCS C
y4E€TOM HWHAMBHIYAJIbHBIX Ncuxousnuyeckux ocoOenHocren. [nst crynentoB ¢ OB3
peaycMaTpuBaeTcs A0CTymHasi popMa MpeoCTaBICHHs 3alaHU OIICHOYHBIX CPEJICTB,
a UMEHHO:

— B TEYATHON WM JJNEKTPOHHOW Qopme (A Ul ¢ HApyIIEHUSMU OIOPHO-
JIBUTATEJILHOTO ammnapara);

— B II€YATHOM (hopMe MU INEKTPOHHOU PopMe C yBEITMUECHHBIM MIPUPTOM U KOH-
TPACTHOCTBIO (JJIs1 JIUIL C HAPYIICHUSIMHU CIIyXa, peUu, 3pCHUSI);

— METOJIOM YTEHHS aCCUCTEHTOM 3aJIaHMs BCIYX (IS JIUL] C HAPYIICHUSIMH 3PEHU).

CryaeHTaM ¢ MHBQJIUIHOCTBHIO YBEIIMYMBAETCA BPEMsl Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHKL. {151 TakuX CTYJEHTOB IpeaycMaTpuBaeTcs AocTynHas popma
PEeIOCTaBICHUsI OTBETOB Ha 3aJjaHusl, @ UMEHHO:

— NUChMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIbIOTEpe (ISl JIMIL C
HApYILIEHUSIMU CITyXa, peun);

— BBIOOPOM OTBETa U3 BO3MOXHBIX BapUAHTOB C HCIOJIB30BAHUEM YCIYI acCH-
CTEHTA (JIJ1s1 JIWI] C HapyIIEHUSIMHU OMIOPHO-ABUTATENILHOIO arlrapara);

— YCTHO (17151 JIUL C HApYUICHUSIMHU 3PEHUS, OIIOPHO-ABUTATEIBHOIO aIlllapaTa).

[Tpu HEOOXOIUMOCTH /JIsi 00YYAIONIUXCS C MHBAIMIHOCTRIO MPOIIeaypa OlleHUBA-
HUS pe3yIbTaTOB 00YUYEHUS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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