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Pabouas mnporpamMma JAMCUMIUIMHBI —pa3paboTaHa Ha Kadenpe BbicLIeH
MaremaTuku, ¢pusuku u uHpopmaruku (BMOull) ®I'BOY BO «I'Y3» B cooTBeTCTBUM
CO CIEAYIOIUMHA HOPMATUBHBIMU JOKYMEHTAMM:

— Ilopsimok opraHu3alMd U OCYIIECTBIEHUS OOpa30BaTENIbHOM AESTENbHOCTU MO

o0pa3zoBaTeIbHBIM MIPOrpaMMaM BBICHIET0 00pa3oBaHUsl — MporpamMmamM OakajaBpuara,
porpaMMam CHeluaguTeTa, MporpaMMaM MarucTpaTypbl, YTBEP)KIECHHBIA MPUKA30M
Muno6pHayku Poccun ot 06.04.2021 Ne245.

— @enepanbHblii  TOCYAApCTBEHHBIH  00pa30BaTENbHBIM  CTaHIAPT  BBICIIETO
oOpa3oBaHus MO HampaplieHWI0 MoAroToBku 21.04.02 «3eMieycTpoiCcTBO U KagacTpbl»,
YTBEP)KJEHHBINM mpukazoM MuHHCTepcTBa o00pa3oBaHusi U Hayku Poccuiickoi
®enepanyu ot 11 aBrycta 2020 r. Ne 945.

PabGouas mporpamma  JAMCHMIUIMHBI ~ COCTaBJI€HAa B  paMKaX OCHOBHOM
npodeccronanbHol oOpaszoBarenbHOU mporpammbl (OITOTII) Beiciiero obpa3oBanus u
YUUTBHIBAET OCOOEHHOCTH O0YYEeHHS MTPU UHKIIO3UBHOM 00pa30BaHUU WHBAIUIOB U JTHUI]

C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710p0Bbst (OB3).

PazpaboTunku: -1OKTOp TEXHUUECKUX HAYK, KAaHIUIAT (PU3UKO-MAaTEMAaTUYECKUX HAYK,
npodeccop kadeapsr BMOul O.A. KocopykoB; -KaHIUIAT MTeIarOTHUYECKUX HAYK,
noreHT kadgeapsl BM®ull C.M. Cainos; -kaHauaat pu3nko-MaTeMaTHUeCKUX HaYK,
noteHT kadgeapsl BM®ull A.B. MokpsikoB; -accucteHT kadeapst BMdull B.B.
JIoGaHIO0B.

Bpuo 3aBeaytomero kadeapoit BMOull / B.B. Jlo6anuos/
PaGouas mporpamma yTBep)KJ€HAa Ha 3aceJaHWH METOJMUYCCKOTO COBeTa (PaKyybTeTa
KaJacTpa HEJBMXKUMOCTH U HHPPACTPYKTYPhI TPOCTPAHCTBCHHBIX JIAHHBIX.

[Ipencenareiar METOUYCCKOTO COBETa (haKyIbTETa
KaHIUAaT TEXHHYECKUX HAYK, TOIEHT /B.A. Kocremra/
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%‘%% FocydapcmeeHHbIl yHUsepcumem CTO CMK
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1. HIEPEYEHb IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUA 11O
JANCIOUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbIMHA
PE3YJIbTATAMUM OCBOEHUSI OBPA3OBATEJIBHOM TPOT'PAMMBI

1.1. Ieau u 3aga4u

Pabouas mnporpamma gucuumuvabsl  b1.B.12  «Cucmemvl  uUcKyccmeenHoz2o
unmennekmay (najnee — IUCUUIUIMHA) COCTaBJIEHAa B COOTBETCTBUM C TPEOOBaHUAMU
(enepanbHOrO0  rOCYyIapCTBEHHOIO  OOpa30BaTEIbHOIO  CTaHAapTa  BBICLIETO
oOpa3oBaHus 10 HaNpaBiIeHUIO MNOATOTOBKU 21.04.02 «3emneycmpoiicméo u
kaoacmpely (manee — @OI'OC BO), yreepxaennoro 11.08.2020 r., mnpukas
Munobpuayku Poccun Ne 945, mucema MunoOpnayku ot 14.06.2023 r. Ne MH-
5/179660 B pamkax HUCHOJIHEHMS MOAMYHKTa «0» TyHKTa 1 mepedyHs NopydyeHHi
[Ipe3unenta Poccuiickoit @enepanuu ot 29 suBapst 2023 1. Ne [1p-172.

Heanb y4deOoHoii aucuunauubl «Cucmemvl UCKYCCMBEHHO2O0 UHMELIEKMA» —
dbopMupoBaHue IEJIOCTHOTO MPEACTABICHUS O COBPEMEHHOM COCTOSSHUM TEOPUH U
NPAKTUKKA TOCTPOCHUS HWHTEJUICKTYaJdbHBIX CHCTEM pPa3jUYHOTO Ha3HAuYCHHS,
OBJIQJICHUE CTYJCHTAMU OCHOBHBIMH METOJAMHU TEOPHUH HWHTEIUICKTYaJIbHBIX CHCTEM,
npuoOpeTeHne HABBIKOB IO HCIOJIb30BAHHIO HHTEIUICKTYIbHBIX CUCTEM, H3YYCHHUE
OCHOBHBIX METOJIOB NPEICTABIICHUS 3HAHUH U MOJIETTUPOBAHUS PACCYKICHUN.

3aoauu yuebnot oucyuniursl:

— 0811a0emb 3HAHUAMU U HABLIKAMU 8 0OIACTU UCKYCCNBEHHO20 UHMEIEKMA,

— 0CBOUMb OCHOBHbBLE MEMOObl MeOPUU UHMETIEKMYAIbHbIX CUCTEM,

— HAYYumvcsi OPUEHMUPOBAMBCS 6 PA3IUYHLIX MUNAX HPUKIAOHLIX CUCHEM,
OCHOBAHHBIX HA CUCMEMAX UCKYCCMBEHHO20 UHMELIeKma,

— HAYYumvcsi OPUEHMUPOBAMbCSL 8 PA3IUYHBIX MEMOOax NpeocmasieHust OaHHbIX
0J151 NPUMEHEHUSL 3HAHULL 8 CUCEMAX UCKYCCMBEHHO20 UHMELIeKma,

— yMemb 8blOUpameb MoO0eib NPUMEHEHUs. 3HAHULL 8 CUCMEeMAX UCKYCCMBEHHO20
uHmesniekma;

— NOJYYUMb HABBIKU NPOCpaAMMUposanus Ha szvike Python;

— NOJYYUMb HABLIKU UCHOIb308AHUSL NPOPUIbHBIX Oubauomex sizvika Python ons
CO30aHUs U 0OYHeHUsI HEUPOHHBIX Cemell.

2. IEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 11O
JUCHUIIIUHE, COOTHECEHHBIX C IMIAHUPYEMBIMHU
PE3YJIbTATAMUA OCBOEHUSI OBPA3OBATEJBLHOM MPOT'PAMMBbI
UHJIUKATOPAMHU JOCTUXKEHUA KOMIETEHIIUMI

[TnanupyemMbIMu pe3yabTaTaMu O0O0y4YeHHUS 10 JUCIUIUINHE (MOJYIIO) SBIISICTCS
dbopMupoBaHue y OOYYAIOIIMXCA KOMIICTCHIIMM W/WIM 4YacTH KOMIIETCHITUMH.
CdhopMUpOBaHHOCTh KOMIIETCHIIMM W/MJIM YaCTH KOMIETEHIIMH OIICHUBACTCS C
MTOMOIIbI0 UHANKATOPOB JTOCTH)KEHUSI KOMIIETCHITUH.
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B pamMkax wu3ydeHUs [OUCUMIUIMHBI (MOJIYJs) OCYIIECTBISETCA MNpaKTHYECKas

IIOATOTOBKA

oOydJaromuxcs K

Oynymieit

npodeccuoHaNbHON

JACATCIBHOCTH.

Pe3ynpraToM 0OydeHHS MO JUCHUIUIMHE SBISETCS (OPMUPOBAHHE Yy OOyYaroIIUXCs
MPaKTUYECKUX HABBIKOB!
— OpUEHMUPOBAHUS 6 PA3TUYHBIX MUNAX NPUKIAOHBIX CUCMEM, OCHOBAHHBIX HA
cUCmemax uCKyCCmeeHHo20 UHmMeleKma,

— OpUEHMUPOBAHUS 8 PASTUYHBIX MEmooax NpeoCcmasienus OaHHbIX Ol CUCmeM
UCKYCCMBEHHO20 UHMEeNNeKmA,

— UCNONL30GAHUS CUCMEM UCKYCCMEEHHO20 UHMENNeKma 6 NpogheccUuoHanIbHOl
oessmenbHOCU.

[Inanupyemsble

npejcTaBieHbl B Tabnuie 1.1.

pe3yNbTaThl

OCBOCHMHA

o0pazoBaTebHOM

IIPOrpaMMBbl

Tabnuua 1.1 — Ilnanupyemble pe3yibTaThl O0yUYEHHUs 110 JUCITUTUIMHE

K PesyabTatsl
Kon u HanMe(l){I:):aHue 00yuYeHusI Mo AU CcHUIInHE (MOIYJII0)
HaHMeHOBaHMe MHIMKATOpPA CooepoicamenvHovie Cooeporcamenvhuie
KOMITETeH U JTOCTUKEHUS Jdjiemenmaol Jdjlemenmaol
KOMIIETeHIHH (Oeckpunmopul), (Oeckpunmoput),
3HaAHUA YMeHuUs, 671a0eHUs
MK-9. IK-9.1 - 3Hnaer | Odyuarowuiics 3naem: OOyuawuuiicss ymeer:
CnocoOHOCTh ocHoBHble Metomel | HA.1. Maremaruueckue IO.1. VYcranasamsate Python
HCIIONB30BaTh HCITOJIB30BAHMS OCHOBBI CUCTEM M ero MakeTsl C TOMOIIBIO
CHCTEMBI HCKYCCTBEHHOTO MCKYyCCTBEHHOI'O MHTEIUIEKTa; | TMAaKETHOTO MEHEIKEpa;
HMCKYCCTBEHHOTO HTEIIICKTA - J.2.  OCHOBHBIE THIIBI J.2. PaGorath ¢ 06a30BBIMH
WHTCNIEKTa  mpH | oo x| 3371, peraeMbIx ¢ TUTAMH JIAHHBIX A3bIKA Python“,
aHaim3e " HCIIONb30BaHUEM CHCTEM ¢aiimamu, OIIePaIIOHHOMN
MOJIEITPOBAHHN TIPUMCHCHITL. HACKYCCTBEHHOT'O MHTEIIEKTa, | CHUCTEeMOW M OmOImOTeKamw,
CIIO)KHBIX CHCTEM NK-9.2 - ymeer J.3. Twumsl cucteM HEOOXOIUMBIMU JUTS
B HNPHUMCHSTD MAIHHHOTO O0YYEHHUS; UCIOJIB30BAHMS  HEHPOHHBIX
npodeccrnonansHo | MHTEIUICKTYAIbHBIX | J1.4.  Buabl cereii;
W IeATeIbHOCTH peleHui B | Kiaccu(HUKAIHA, J.3. Hcnomws3oBath
NpOPECCUOHAIIBHO | KJIaCCU(PHUKATOPBI; OubIIoTEKN Python  mus
i eI TEeNbHOCTH. J.5. Mopgemn peLIeHHs IPUKIIaIHbIX 3a]1a4;
K-9.3 — ymeer KJ1acCU(HKaIINH; H.4.  IIpoBoAUTH NEPBUYHBIM
BBUIC/ISTh 337Ul B J.6. Meroasl aHaJIM3 HWCXOMHBIX JAHHBIX Ha
MPODECCHORATBHOT KJ‘IaCTepI/ISaLII/II/I;V MpPEIMET  NMPUMEHHMOCTH K
H.7.  Tunbsl HEUPOHHBIX 3agaude TexHonoruit U;
JIEATENBHOCTH, .
CeTeH U MX OTIUYNTEIIbHBIC J1.5. Hcnonb3oBaTh
PCIICHAC  KOTOPBIX | ¢ 66ennocti; aJTOPUTMBI  KJIaccU(UKaIIH,
BO3MOKHO Cl I.8. TlomynspHsie KJIacTepU3alMUd JAHHBIX Ha
IPUMEHCHHEM APXUTEKTYPbI HEUPOHHBIX MPAKTHKE;
WHTCIUICKTYAJIBHBIX | ceTel, CBEPTOYHBIE [.6.  Omnpenenarte Haubonee
CHUCTEM. HEHpPOHHEIE CETH, MOMXOSIINN  alTOPUTM  JIJIsSt
J.9. Mexaau3msbl 00y4deHHS | pElIeHUs MOCTABJICHHON
HEHUPOHHBIX CeTel; 3aja4uu;
J.10. MexaHuzmsl H.7. Pemats
MOCTPOSHUS HEHPOHHBIX ONTHMHU3ALMOHHBIE 3aa4d |
ceTel JUIs aHaJIn3a MOJIONPATh TUIEPIIAPAMETPHI C
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%‘%ﬁs FocydapcmeeHHbIl yHUsepcumem CTO CMK
p 4 no 3emseycmpolicmey
Kon u ; PesyabTartsl
Kox n HANMEHOBAHME 00y4YeHusI Mo AU CHUILIUHE (MOIYJII0)
HAaMMEHOBAHME MHIMKATOpPa Cooepoicamenvrovie Cooeporcamenvhule
KOMITeTeHI[H I JIOCTHKEHUS /1eMeHnnovl I1€MEHMbL
KOMIETEeHIHH (Oeckpunmoppwi), (Oeckpunmopot),
3HaHUs YMEHUA, 6]1A0CHUS
N300pakeHUH; MTOMOIIIBIO METOIOB
J.11. MexaHu3MBI ONTUMU3ALINY;
MIOCTPOEHUSI HEHPOHHBIX J.8. Hcnonws3oBath
CeTel JUIs aHaJM3a TeKCTOB. HEHPOHHBIC ceTH JUTSI
00paboTKH TEKCTOBBIX
M300pakeHul;
J1.9. Hcnonb30BaTh
HEWPOHHBIE ceTu s
00paboTKH rpadu4ecKux
M300paKEeHUN;

J.10. IIpumeHnstsh
WHTEJUIEKTYaJIbHbIE CHCTEMBI B

npoeCCHOHATBHON
JEITENLHOCTH,

J.11. Beigenars 3agauu B
npoeCCHOHATBHON
JEATEITLHOCTH IS PEIIEHUS UX
c TTOMOIITBIO

HMHTCIIJICKTYAJIbHBIX CUCTEM.

3. MECTO JUCHUILVIMHBI B CTPYKTYPE OCHOBHOM
MPO®ECCHOHAJBHOM OBPA30OBATEJIBHON NPOT'PAMMBbBI

Hucrmmumaa  «CUCTeMBbl  MCKYCCTBEHHOTO — MHTEIJIEKTa»  OTHOCHUTCS K
00s13aTeNTbHOM JUCIUIIIIMHE YacTH, (OPMHUPYEMOM yYacTHHUKAMHU OO0pa3oBaTEIIbHBIX
OTHOILICHUH.

JlucuurinHaa w3ydaeTcs Ha 4-oM Kypce B 7-OM ceMecTpe Ha ouyHOH (dopme
o0ydeHus 1 Ha 5-0oM Kypce B 9-0M ceMecTpe 04HO-3a09HOM (PopMBI 00yUEHHUSI.

4. OBPBEM JUCHUILJIMHBI U BUJIbl YYEBHOM PABOTHI

O6mass TpyIO0EMKOCTh JUCHUILIMHBI «CHUCTEMBI HMCKYCCTBEHHOTO HWHTEIUICKTa»
COCTaBJIsET 2 3a4ETHBIC SIMHUIIBI WU 72 aKaJeMHICCKUX Jaca.

O0BEM TUCTIIMIUTMHBI TT0 BUJIaM y4eOHBIX 3aHSATHH (B Hacax)

Bcero gacoB
— OYHO-
OO0BEM TUCLMITIIMHEI 0 320 qHAS 3a04Has
dopma dbopma
o0yueHus $opma 00yueHus
o0yueHus
O6mas TPpYAOEMKOCTh JUCIUIIINHBI 72 72 72
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Bcero gyacos
OYHO-
OOBEM MUCIUILTUHBI OdHa 3a049Has 3ao0HHasd
dopma dbopma
00y4eHus popma 00yueHus
00yueHus

KontaktHass paGora oOydarommxcsi ¢ 30 26 10
npenogaBatesieM (1o  BHAaM  y4eOHBIX
3aHSTHI) (BCETO)
AynutopHas pabora (Bcero): 30 26 10
B T. YHCIIE:
Jlexuun 10 8 4

B T.4. IPAKTHYECKasi NOATOTOBKA 1 1 1
CeMUHApBI, MPAKTHYECKUE 3aHITUS

B T.U. IPAKTHYECKasl MOATOTOBKA
JIaboparopHbIe pabOTHI 20 18 6
KypcoBoe npoekrnpoBanue - -
CamocrosTensHas paboTa 00y4arOMUXCs 42 46 62
Bun MPOMEKYTOUHOMN aTTecTaln 3auét 3auér 3auéT
oOydarorerocs (3a4er / SK3aMeH)

JlucuuiuiiHa peanu3yeTcss IMOCPEACTBOM TIPOBEJACHUS KOHTAKTHOW palbOThI C
oOydaromumucs  (BKJIOYasi TMPOBEACHHE TEKYIEro KOHTPOJs  YCIEBAEMOCTH),
CaMOCTOSATEILHOM paboThl 00YYAIOIINXCS U MPOMEKYTOUHON aTTECTAINH.

KonraktHasst paboTra MOXXeT OBITh ayJIMTOPHOW, BHEAYAMTOPHOW, a TaKxke
IPOBOAMUTHCS B AJIIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeNbHON Cpelie YHUBEPCUTETa
(manee — OUOC). B cnydae mpoBeneHHs] YaCTH KOHTAKTHOW pabOThI 1O NUCIMILIUHE B
OUOC (B COOTBETCTBMM C pACIHCAHUEM Yy4YEOHBIX 3aHATHI), TPYIOEMKOCTh
KoHTakTHOM paboTel B DNOC sKkBUBaNeHTHA ayIUTOPHOU padoTe.

5. CTPYKTYPA U COAEP KAHUE JUCIUIIINHBI

5.1. Conepxkanue yueOHOM TUCHUIIMHBI
Tabnuna 5.1.1. — CtpykTypa yueOHOM TUCIUTIITUHBI 711 OYHON (POPMBI OO yUEeHUS
KosmuecTBo wacoB Kom- ®opma
HasBanus copepxarenbHbIX P me- KOHTPOJISI
pa3zesioB U TeM y4eOHO TCH-
JMCIAIUIHEL Bcero B TOM 4HCIIE B
aek. | np. | nab. | ung. | CP
1 2 3 4 5 6 7 8 9
Tema 1. Marematnueckuii VcrHbli
JMKOE3 10 JIeMEHTaM TEOPHH ompoc,
BEPOSATHOCTH, JINHEUHOU 12 2 2 8 nabopartopHast
anreOpbl 1 MaTEMAaTUYECKOTO I1K-9 pabora
aHaJmn3a.
Tema 2. OcHOBHBIE 331241 8 1 1 1 5 Yernbiii
OIpoc,
©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel Cm p. 7




%‘?”‘ ocydapcmeeHHbIlU yHUBepcumem CTO CMK
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CHCTEM MCKYCCTBEHHOTO nabopatopHas
HWHTEJJIEKTA. pabora
YcrHbii
ompoc,
Tema 3. O61IHe METOIBI nabopatopras
9 2 3 2 2 pabora,
KITaCCH(PUKAIUH. pacuerHo-
rpaguueckas
pabora
Tema 4. BaiiecoBckuii S;i[Tp}g;M
KJIacCU(PUKATOP U perIaroniue 7 1 1 5 Ha60paTOI;Ha$I
JIEPEBBSI. pabora
Tema 5. JIunenHsle MOIEIH 4 1 3 VYT
MalIMHHOTO 0Oy4YEeHHUSI. onpoc
Tema 6. MeTo b1 VerHbli
4 1 3
KJIACTEPU3ALIHH. orpoc
VcTHbI
orpoc,
Tewma 7. HeiiponHsie ceT. 28 2 8 2 16 nabopatopHas
pabora,
KOHTpPOJIbHAasA
pabora
dopma MPOMEKYTOUHOU 3auéT
aTTeCTaIluu
Bcero yacos 72 10 12 8 42

OCHOBHBIMH dTanamMu (HOPMHUPOBAHHS YKA3aHHBIX KOMIIETEHIIUH TMPH HU3YYCHHUH
CTYJACHTaMH IWCIUIUIMHBI SIBJISIOTCS IOCJIENOBATEIFHOE H3yYeHHE COJEPKATEIhHO
CBSI3aHHBIX MEXIYy CO00U pazdenos (mem) ydeOHBIX 3aHATHHA. M3ydeHHe KaKaoro

paszzeina (TempI) MpEeAnoIaract OBJIaJICHUE CTyJACHTaMH HEOOXOIMMBIMU
KOMIICTCHIITUSAMMU. PC3YJII)TaT arrecraigun CTYACHTOB Ha Pa3’INYHbIX Tarax
dbopMupoBaHUs KOMIICTCHIIMH  IOKa3bIBa€T YPOBEHb OCBOCHHUS  KOMIICTCHITUI
CTyACHTaMHU.
Tabnuna 5.1.2. — CtpykTypa yueOHON TUCIUILTUHBI 11 OYHO-3a09HON (HOPMBI
oOyJeHUs
KonuuectBo 1acos Kom- dopma
Hazpanus COZIepIKATEIBHBIX P —— Ie- KOHTPOJIS
pas3aesoB U TeM yueOHOM TeH-
B TOM YHCIIE
JAUCILIUITIIINHBI BCEro 107041
JIEK. np. | mab. | uaa. | CP
1 2 3 4 5 6 7 8 9
Tema 1. Maremarnueckuit YcrHbii
JMKOE3 10 3JIEeMEHTaM TEOPHH orpoc,
BEpPOSATHOCTH, JINHEUHOMN 10 1,5 3 5,5 nabopartopHast
anreOpbl 1 MATEMATHIECKOTO pabora
aHaIMn3a. I1K-9
Tewma 2. OcHOBHBIE 3a/1a4u YCTHBIH
orpoc,
CUCTEM UCKYCCTBEHHOTO 8 1 1 1 5
nabopatopHas
WHTEJJIEKTA. paboTa
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ocydapcmeeHHbIlU yHUBepcumem

no 3emsieycmpolicmey

CTO CMK

KonunuecTBo yacos Kom- dopma
HasBanus CONEPIKATENbHBIX A —— e- KOHTPOJIS
pas3zienoB u TeM yueOHOU TeH-
B TOM YHCJIE
JUCIUTUTUHBI BCEro uu
JIEK. np. | nab. | uaa. | CP
1 2 3 4 5 6 7 8 9
YcTHBIN
ompoc,
Tewma 3. OOmMe MeTOIbI nabopatopHas
9 1 1 1 6 pabora,
KJTaCCH(PUKAIUH.
pacueTHo-
rpaguueckas
pabora
Tema 4. BaitecoBckuii Y eTHEIH
orpoc,
KJIacCU(PUKATOP U perIaroniue 7 1 1 5 naGopatopHas
JIEPEBBSI. pabora
Tewma 5. JInHeltHBIE MOAETH 4 1 3 VcrHbli
MalIMHHOTO 00y4YEeHHUsI. onpoc
Tema 6. MeTob! 4 1 3 VcrHbli
KJIaCTEPU3AIIHH. onpoc
VcTHbIM
orpoc,
N mabopaTopHas
Tema 7. HeiipoHHbie ceTn. 26 | 15 | 8 2 14,5 paTop
pabora,
KOHTpPOJIbHAaA
pabora
dopma MPOMEKYTOUHOU 4 4 3auéT
aTTeCTaIluu
Bcero vacos 72 8 10 8 42+4
Tabmuma 5.1.3. — Ctpykrypa y4eOHOM TUCIMIUIMHBI 71 3a09HON (POpMBI 00yUueHUs
KonunyecTBo yacoB Kowm- dopma
HazBanus coneprkarenbHbIX p— Ie- KOHTPOJIS
paszesoB U TEM y4eOHOM TeH-
B TOM YHCJIC
JUCIHUITIIINHBI BCEro 87051
JIEK. np. | mab. | uag. | CP
1 2 3 4 5 6 7 8 9
Tema 1. MaremaTuueckuit VYcTHBIH
TuKOe3 Mo JIeMEeHTaM TeOpUHr ompoc,
BEPOSTHOCTH, JINHCHHOU 10 1 0,5 8,5 nabopaTopHast
anreOpsl 1 MATEMATHYECKOTO pabora
aHalm3a.
Tewma 2. OcHOBHBIE 3a/1a4n YorHbiH
omnpoc,
CUCTEM UCKYCCTBEHHOTO 8 0,5 05 | 05 6,5 | 11K-9 naopatopHas
WHTEJJIEKTA. paboTa
YcTHbI
ompoc,
Tewma 3. OOmue MeTo b1 9 05 05 | 05 75 JaboparopHast
KITaCCU(UKAIIH. ' ! ! ' pabora,
pacyeTHo-
rpaguueckas
©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel Cm p. 9




%%@ FocydapcmeeHHbIl yHUsepcumem CTO CMK
ey no 3emsieycmpoucmey
pabota
Tewma 4. baiiecoBckwii Yerubiid
orpoc,
KJIACCU(UKATOP U PELIaIONIe 7 0,5 6,5 naGopatoprias
JIepPEBBSI. paGora
Tema 5. JIunenHble MOJENN 4 05 35 VY CTHbI
MaITMHHOTO 00OyUYCHHUS. ’ ’ ompoc
Tema 6. MeTo bl 4 05 35 VY cTHBII
KJacTepU3anuu. ’ ' orpoc
YcTHBIN
orpoc,
Tema 7. HelipoHHBIE CETH. 26 0,5 3 0,5 22 naGopatopuas
pabora,
KOHTPOJIbHAs
pabora
dopma MpoMeKyTOUHON 4 4 3auér
aTTecTaluu
Bcero yacos 72 4 4 2 58+4

Pacnpenesienue pa3iesioB M TeM JUCHMILJIMHBI 110 BUAAM 3aHATHI

©rys Bobinyck 1 UN3meHeHue 0 Ak3emnnsp Nel Cm p. 10




Tabnuua 5.2.1. - Pacnipegenenue pa3ieoB U TeM JUCHUIUIMHBI 110 BUAAM 3aHATUN 7151 OUHOM (pOpMbI 0O0yUeHHUs

NocydapcmeeHHbIlU yHUsepcumem
no 3emneycmpoticmey

CTO CMK

ILnanupyembie Buasbi yueOHO0i#l padoThI
KOHTPOJINpYyeMble
( popY ) KonrakTnast padora = Bunbl, popmbl
pe3yJbTaThl =
g . U MeCTo
OCBOEHMSI: KO/ 4 <
. HaumeHoBaHue E s NPOBeACHHS
¢popmupyemoii s = .
pa3neyioB, TeM Conep:xanue pasiesa, TeMbl = < Cemectp yueoHoM’
KOMIIETeHIIHH 1 MpakTuueckue, | & &
JTUCHHUIITIMHBI Jleknuu, | JlaGopaTopHubie ° 5 padoThl
HHIUKATOPbI ceMHHapckue, | 5 &
yac. 3aHATHS, Yac. e & (hopmbI
AOCTHKEHHSA 3aHATHS, Yac. s 2
= KOHTPOJIA
KOMMeTeHIHH (13 O
tabn. 1.1)
Jleknus-
MK-9: Jlexknus 1.1. BekropHnas anreodpa. BH3YaJIM3aIns
MnK-9.1 MartemaTnuyeckuii MHoroMepHBI€ TPOCTPAHCTBRA. 1 2 3 (B T.9. B
A1 aukoe3 mo anredope. | Paccrosnus. I 'mnepriockocTs. 2OUO0C).
YCTHBIN orpoc
DyHKIIMY HECKOIBKUX
Jlexkuus 1.2. JIukoe3 i Jlexuus-
. MepeMEHHBIX. DKCTPEMYMBI.
MK-9: no . BHU3YaIH3aINS
UwncneHHBIH TTOUCK PEIICHUS.
MK-9.1 MaTeMaTHYeCKOMY 1 2 3 (B T.4. B
Pacnpenenenust u BEIOOPKH.
A1 aHAJM3Y U TeOpHHu .y 2OUO0C).
XapaKTepUCTHKH CITydaitHON 9
BEPOSAITHOCTH. VYcTHBI onpoc
BEJIMYMHBI.
OCHOBHBI€ 33/1Ta4YH CHCTEM
) Jlexkuusn 2. Jlexrus-
MK-9: HACKYCCTBEHHOI'O UHTEIJIEKTA.
OcHoBHBIE 33124 BHU3YaTH3AIAS
K-9.1 Kiaccudmkarms, kmacrepusarus,
CHCTEM 1 3 3 (B T.9. B
.2 perpeccrs. TUIBI MAITUHHOTO
HCKYCCTBEHHOT'0 SUO0C).
.3 00y4eHus: ¢ yuuTeneM, oe3 .
HHTEJJIEKTA. VYceTHBI onpoc
YUUTEI,
K-9: Jexkmust 3. Oomme JByknaccoBas (OnHapHas) 1 Jlexumst-
K-9.1 METO/bI MHOT'OKJIACCOBast 2 3 3 BH3YaTH3AIHS
J.4 KJaccu(puKaLnu. knaccudukaius. bruHapHbIT (B T.4. B
o
©rys Boinyck 1 UsmeHeHue 0 Ok3emnisp Nel Cmp. 11




ILianupyembie

HaumeHoBaHue

NocydapcmeeHHbIlU yHUsepcumem
no 3emneycmpoticmey

Coaep:xanne pa3aesia, TeMbl

Bunsbl yueOH0il padoThI

CTO CMK

1.5

KJIacCU(PHUKATOP KaK
COBOKYITHOCTb peIIaroLIei
¢byHkunu 1 nopora. Pemaronias
(YHKLHUS KaK TUTIEPIIOBEPXHOCTD
B IIPOCTPAHCTBE MPU3HAKOB.
3anada oOy4yeHus
KkinaccudukaTopa, o0yJaroras
BeIOOpKa. [IpocTpancTBO
NPU3HAKOB 00BEKTOB U
MPOCTPAHCTBO TAPaMeTPOB
knaccudukatopa. Aaroputm k-
onmmxaiimux coceneit (KNN).
MepbI OIIeHKH KiacCU(UKALIUK:
IMOJIHOTA, TOYHOCTH, OIIHOKH
IIepPBOTo M BTOPOro pona, F1,
AUC. Kpusbie

ROC u DET.

Cemectp

Buael, ¢popmbl

BHUOC).
YcerHBIM onpoc

IIK-9:
IIK-9.1
.4

Jlexkuus 4.
baiiecoBckmii
KJaccupurKarop u
pelaonue
JepeBbsl.

HauBHbrit OaitecoBckuit
KiaccudukaTop.
ITapamerpuyeckas
KITaccuuKaIys B
MIPEIIOTI0KEHIH MHOTOMEPHOT'O
HOPMAJBHOTO pacipeeneHis
TIPU3HAKOB. AJITOPUTMEL,
OCHOBaHHBIC Ha TPUMEHEHHIH
pemaronmx nepeBseB. Kpurepun
paszeneHus y3ia:
“H()OPMAITMOHHBIA BRIUTPHIIII.

AHCamOIH pemaronyx IepeBheB:

CIIy4ailHbIi Jiec, rpaAueHTHBII
OyCTHHT

Jlexug-
BHU3YaTH3AIAS
(B T.9. B

SUO0C).
VYceTHBI onpoc
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%‘%% FocydapcmeeHHbIll yHUsepcumem CTO CMK
Lo no 3emseycmpoiicmey
ILnanupyembie HanmenoBanue Conep:xanue pasjiena, TeMbl Buapl yueOHo# padoTsl Cemectp | Buasl, popmbi
JIunelinple MOIEIN
knaccudukaiuu. Paznenstomias
TUIIEPINIOCKOCTh. Meron
TJIaBHBIX KOMIIOHCHT.
WCKPUMUH ) .M
Huckp anT Quiepa. Meron Texius-
MK-9: Jlekuus 5. OTIOPHBIX BEKTOPOB.
N . oo BH3YyaJU3aIHs
MK-9.1 JluneitHble Mogen | AJAaNTHUBHBIN JTUHEHHBIH 3 3 (5 - s
.4 MAIIMHHOT O CyMMAaTop, KaK JMHEHHbII SHO C)‘ ’
.5 00yueHms. KJIaccu(puKaTop ¥ MOJIeNb o
o VYerHBI onpoc
Helpona. [lepuentpon
Pozen6bnatra. MHOTOCTOMHBIE
ITIOJTHOCBSI3HBIC HeﬁpOHHLIe CCTH.
OOyueHne MeToI0M 00paTHOTO
pacrpocTpaHeHUs OITHOKH.
Krnacrepuzanus v Bu3yaau3anusi.
Meronst k-means,
Jlexusg-
. repapxuyecKasi arioMepaTUBHas
TTK-9: Jlexknusi 6. MeToapl | Kiactepu3anusi, KapTbl BH3YaTHa I
IIK-9.1 1 ° A PH3AIIA, Kap 3 3 (B T.4. B
KJIacTepu3anus. Koxonena, croxacruueckoe
1.6 . 2OUO0C).
BIoxxenue cocezeii (t-SNE). .
YcrHbIM ompoc
MepbI OlIeHKH KIacTepu3aluu.
I'eneTnueckuil anropuTM.
JInkOe3: moHsTHE CBEPTKH (B
TUCKPETHOM CITyJae).
MHorocnoliHble HEMpOHHbIE
K-9: ceru. [Ipobnema 3aTtyxanus Jlexuus-
K-9.1 Jlexkuus 7.1. rpagueHTa. Pemenne — BH3YaTH3AIAS
.7 CeépTrouHbie CKBO3HOE coemuHenue (skip 4 3 (B T.9. B
. HelpOHHbBIE CETH. connection). ApXHUTEKTypa 21O0C).
1.9 ResNet. [Ipobaema Gombioro YcTHBIH ompoc
YHCIla TTapaMeTPOB
TTOJTHOCBSI3HBIX CETEH /IS BXOJIOB
OoJBIIION pa3MepHOCTH
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N3meHeHue O
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%‘%% FocydapcmeeHHbIt yHueepcumem CTO CMK
e no 3emsieycmpoucmey
Ilnanupyembie HaunmenoBanue Conep:xanue pa3aea, TeMbI Bub! yueGHOit padoThI Cemectp | Buasl, popmbr
(u300pakenuit). Pemenne —
cBéprounsble ceTh. Ciion CBEPTKH,
IIyJINHTa, HEIMHEHHOCTH.
Coueranue cBEPTOUHOI U
IIOJIHOCBSI3HOM cereil. JIareHnTHoe
IPOCTPAHCTBO, SMOCIIIHT.
Apxutektypa U-Net.
ITonynsipHbIE apXUTEKTYPBI
CBEPTOYHBIX HEHPOHHBIX CETEM:
AlexNet, VGG, Inception
(GoogLeNet).
3asaua MopoxkIeHUs 00pa3oB.
reHepaTI/IBHBIe COCTA3AaTCIIbHBIC
TIK-9: ceru. Jluddy3mnonnast Moens. Texus-
| Jlexkuus 7.2. O6paboTka TeKcToB. BekTopHbIE
MK-9.1 Heit k BU3YyaIIU3aIHs
eilipoHHbIE ceTH IIpEACTaBJICHU U1 TEKCTa:
A7 opad word2vec. PexyppeHTHbIC 1 4 3 (s o i
.8 00padoTKM TeKcTa U f . Pexypp SUOC),
1.9 TpaHncgopmepbl. Heiiponnsle cetn, LSTM, GRU. Vermbiit onpoc
Tpancdopmepsi, BERT, GPT.
TpauchepHoe oOydeHHE.
JMCTUIISAIIS CeTei.
Oowmunii 00em
JIEKIIHOHHBIX
3aHATHI 1 10 28
CaMOCTOAITEJIbHOM
padoThI.
JlabopaTopHble, IPAaKTHYECKHE U CEMUHAPCKHE 3aHSATUSA
©rys Bbinyck 1 U3meHeHue 0 Ok3emnsap Nel Cm p. 14




%‘%% FocydapcmeeHHbIl yHUgepcumem CTO CMK
Wy no 3emsieycmpolicmey
Ilnanupyembie HaunmenoBanue Conep:kanue pasuesa, TeMbl Buabl yueoHoit paGoTsl Cemectp | Buasl, popmbr
MK-9: 3HAKOMCTBO ¢ 0a30BEIMHU TUITAMH TemaTuueckuit
HK-9.2 JlaGopaTtopHas JAHHBIX U OCHOBHBIMHU CceMHHap.
11 ' padora 1.1. YIOPABJISTFOIIIMME 1 1 3 Brimonuenue
)1'2 Beenenne B Python. | mocnenoBarensHocTsiME. Paborta MPaKTHYECKUX
' ¢ QYHKIMSIMA. 3aaHni
TemaTnueckuil
MK-9: TaGopaTonHast Pabora ¢ maccuBamu u celxlfnzzm 1
MK-9.2 paTop Habopamu. YTipaBlieHHE p-
paboTa 1.2. 1 1 3 Brimonnenune
J.2 MacCHBaMHM JaHHbIX. brbiaroreka
MaccuBsl 1 cpe3bl. MPAKTHIECKHX
A3 Numpy. .
3aJaHu’
MK-9: Pabota co cTpokamu, TEKCTOM U TemaTnaeckuii
HK-9-2 JlaGopaTopHas ¢atinamu. Pabora co cioBapsMu CeMHHap.
1.2 ' padora 1.3. Ctpoku, | 1 MHOXecTBamu. bubnroreka 1 1 3 Brmonnaenne
21.3 (aiinel u caoBapu. Ut paboThl ¢ (aiimamu u MPAKTHIECKUX
' OIEPAIHOHHON CHCTEMOM. 3aJaHni
Pandas u meTonb! paboThI ¢ TemaTnyeckuil
K-9: JlaGoparopHas JIbI P . MATHACCKIH
tabnuiamu B Python. Matplotlib, CceMHHap.
K-9.2 pa6oTa 2. AHaIM3 U
Plotly u Bu3yanm3zaius qaHHBIX. 1 1 3 Brmonaenue
1.3 BU3yaJIM3alus
[IpoBenenue NEpBUIHOTO MPAKTUIECKHX
1.4 JaHHBIX. .
aHaJin3a JAHHBIX. 3aJaHui
TemaTnyeckuii
MK-9: JlaGopaTopHas cenlx\l/lngq A
IK-9.2 paodora 3. Kiraccudukarus Ha ocHOBE p-
1 1 3 Beimonuenue
A3 Kiaaccuduxanus Mmerona K-cpenHux.
.5 cpeacreamu Python MPAKTHHCCHX
) ' 3ajaHui|
TTK-9: TemaTnyeckuit
K-9.2 [loctpoenue u o0y4denue
JlaGopaTtopHas 5 N CEeMHHAp.
J.3 JIMHEWHBIX MOJAEJIEW MAaIUHHOT O
pa6oTta 4. 1 1 3 Bremonaenune
.5 o0yuenus. [Ipumenenune
IlepcenTpoH. MPAKTUYECKUX
1.6 npoUIBbHBIX OMOINOTEK. .
7 3ajaHu i
©rys Bbinyck 1 U3meHeHue 0 Ok3emnsap Nel Cm p 15




%‘%% FocydapcmeeHHbIl yHUgepcumem CTO CMK
Lo rno 3emsieycmpoiicmey
Ilnanupyembie HaumenoBanue Conep:kanue pasuesa, TeMbl Buabl yueoHoit paGoTsl Cemectp | Buabl, popmbr
TemaTnueckuii
TK-9: ceMHHap.
HK-9.2 JlaGopaTtopHas Knaccuukanus nzoopaxeHuit Brimonnenue
1.3 ' pabora 5.1. Ha OCHOBE CBEPTOUHBIX 1 1 3 MPaKTHYECKUX
)1' 6 Pacno3naBanmue HEWpOHHBIX cerel. [Ipumenenue 3aJjaHUH.
' H300paskeHmi. pOoQHUIBHBIX OMOTHOTEK. PacuerHo-
1.8 Y p
rpaguyeckas
pabora
MK-9: TemaTnueckuit
JlaGopaTopHas Pabora ¢ Tekctamu U Ux
IK-9.2 ceMHHap.
padora 5.2. BEKTOPHBIMH TIPEICTABICHUSIMHI
.3 1 1 3 BeimonHenne
HuTennektyanbHas | TekcToB. [Ipumenenne
1.6 616 MIPAKTHIECKUX
00padoTka TekcTa. POPMITHHBIX OMOTHOTEK. .
.9 3aJJaHuH
MK-9: IIpakTHUYeckoe 3HAKOMCTRBO C ITHPOKUM TemaTuueckuii
p p
K-9.3 3ansTHe 1. CIICKTPOM CHCTEM, ceMHHap.
1.6 HHTe/IeKTYAJIbHBbIE | 00ECTIEYMBAIOIIIX 1,5 0,5 3 BrinonaeHue
.10 CHCTEMBI B VMHTEIICKTYaIbHBIN TIOUCK U MPAKTUIECKHX
J.11 00pa3oBaHUMU. 00paboTKy nHbOpMAITHHL. 3aJaHuH
TemaTnyeckuit
MK-9: IIpakTHYyeckoe 3HAaKOMCTBO C COBPEMEHHBIMU ceMUuHap.
IIK-9.3 3aHsiTHe 2. CHcTeMbl | CHCTEMaMU YIpaBIICHUS Brinonaenue
5 KJIaccH(pKaAMu 1 JAHHBIMH CO BCTPOECHHBIMU 1,5 0,5 3 MPAKTHIECKUX
Tp p
J.10 KJIacTepUu3amun MeXaHN3MaMH KIIacCH(pUKaA U 3aTaHMM.
JA.11 JaHHBIX. BU3yJIA3ALMH. KonTtponpaas
pabota
IIpakTH4yeckoe
N3yuyenne MHTEIIEKTyaIbHBIX TemaTuyeckuit
TTK-9: 3aHFTHE 3. CI/I(Z,”;ICM-HOMOH_IHI/IKOByB CeMHHA
K-9.3 HuTenekTyaabHbIE N P
poeccroHaTbHON 9 5 3 Bremonaenune
JA.10 CUCTEMBI B
.. | MeATEeTbHOCTU COTJIACHO MPAKTUICCKHX
A1 MpOPecCHORATLHOI Ipo(hUITI0 00YJAFOIIUXCS 3a/laHui
JAesATeJIbHOCTH. P i ) 8
O0muii 00bem
o 8 12 14
J1a00paTOPHBIX,
©rys Bbinyck 1 U3meHeHue 0 Ok3emnsap Nel Cm p 16




%‘%% ocydapcmeeHHbIl yHUsepcumem CTO CMK
o no 3emneycmpoucmey
ILnanupyembie HanmenoBanue Conep:xanue pasjiena, TeMbl Buapl yueOHo# padoTsl Cemectp | Buasl, popmbi
NPaKTHYEeCKUX U
CEMHHAPCKHX
3aHATHIA.
®opmMa NPOMEKYTOUYHOM aTTecTalluu
3a4er
HToro 10 8 12 42

Beinyck 1
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Cmp. 17




Tabnuua 5.2.2. - Pacnipenenenne pa3ieaoB U TeM JUCHUIUIMHBI IO BUAAM 3aHATUN ISl OYHO-3a04HOM (hOpMBI 00YUEHUS

no 3emseycmpolicmey

NocydapcmeeHHbIlU yHUsepcumem

CTO CMK

ILnanupyembie Buabl yueoHoii paGoTsl
KOHTPOJIMPYyeMble
( popY ) KonrakTHast padora = Bunbl, popmbl
pe3yJbTaThl =
S H MeCTO
OCBOEHMSI: KO/ i3]
. HaumeHoBaHue E s NPOBeACHHS
¢popmupyemoii 3 = .
pa3nesioB, TeM Conep:xanue pasiena, TeMbl =« Cemectp y4eOHoit
KOMIETEHIIMH U IpakTnueckne, | = <
JTUCHHUIIJIMHBI Jleknuu, | JlaGopaTopHubie ° 5 padoThl 1
HHIHKATOPBI ceMHHApPCKHe, 58
yac. 3aHATHS, Yac. e & (phopmbI
JMOCTHIKEHH S 3aHSITHS, Yac. S =2
= KOHTPOJIsI
KOMMeTeHIHH (13 O
tabn. 1.1)
Jleknus-
MK-9: Jexnus 1.1. Bekropnas anredpa. BU3yaJu3alus
MnK-9.1 MaremaTnyeckuii MHoroMepHbIe POCTPAHCTBA. 0,5 2,5 3 (B T.4. B
A1 Jaukoe3 mo anredope. | Paccrosams. [ uieprniockocTb. 2OUO0C).
YCTHBIN orpoc
DyHKIIMY HECKOIBKUX
Jlexkuus 1.2. JIukoe3 i Jlexuus-
. MepeMEHHBIX. DKCTPEMYMBI.
MK-9: no . BHU3YaIH3aINS
UwncneHHBIH TTOUCK PEIICHUS.
MK-9.1 MaTeMaTHYeCKOMY 1 3 3 (B T.4. B
Pacnpenenenust u BEIOOPKH.
A1 aHAJM3Y U TeOpHHu .y 2OUO0C).
XapaKTepUCTHKH CITydaitHON 9
BEPOSAITHOCTH. VYceTHBI onpoc
BEJIMYHHBI.
OCHOBHBI€ 33/1Ta4H CHCTEM
) Jlexkuusn 2. Jlexrus-
MK-9: HACKYCCTBEHHOI'O UHTEIIEKTA.
OcHoBHBIE 33124 BHU3YaTH3AIAS
K-9.1 Kiaccudmkarms, kmacrepusarus,
CHCTEM 1 5 3 (B T.4. B
.2 perpeccus. TUIBI MAITUHHOTO
HCKYCCTBEHHOT'0 2UO0C).
.3 00y4eHus: ¢ yunrenem, 0e3 .
HHTEJJIEKTA. VYcTHBI onpoc
YUUTEI,
IK-9: JByKknaccoBas (OmHapHas) U Jlexus-
MK 9' 1 Jexkmust 3. Oome MHOTOKIIACCOBAsI KITACCHU(UKAITHSI. BU3yaJIU3aLHS
1.4 ' METObI bunapHbiit K1accudukaTop Kak 1 6 3 (B T.4. B
Il' 5 KJIaccu(puKaLu. COBOKYITHOCTh pelIaroleit 2OUOC).
) ¢yHkunu u nopora. Pematromias YcTHBI onpoc
o
©rys Boinyck 1 UsmeHeHue 0 Ok3emnisp Nel Cmp. 18
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NocydapcmeeHHbIlU yHUsepcumem
no 3emneycmpoticmey

Coaep:xanne pa3aesia, TeMbl

CTO CMK

Buasbl yueOH0il padoThI

(GYHKIMS KaK THIIEPIIOBEPXHOCTh
B IIPOCTPAHCTBE MPU3HAKOB.
3amayda oOy4yeHus
KiIaccudukaTopa, o0yJaroras
BeIOOpKa. [IpocTpancTBO
NPU3HAKOB O0BEKTOB U
MPOCTPAHCTBO TAPaMeTPOB
KIaccudukaropa. Anroputm k-
onmmxaiiux coceneit (kNN).
MepbI OIIeHKH Ki1acCU(UKALIUU:
MMOJIHOTA, TOYHOCTH, OIIHOKH
MIepPBOT0 M BTOPOro pona, F1,
AUC. Kpusbie

ROC u DET.

Cemectp

Buael, ¢popmbl

IIK-9:
IIK-9.1
.4

J.

Jlexkuus 4.
baiiecoBckmii
KJaccupurKarop u
peliamommne
JepeBbsi.

HauBHblii OaiiecoBcKuit
KiaccudukaTop.
ITapamerpuyeckas
KiaccuuKaIys B
MIPEANOI0KEHINH MHOTOMEPHOT'O
HOPMAJBHOTO pacipezeseHus
TIPU3HAKOB. AJITOPUTMEL,
OCHOBaHHBIC Ha TPUMEHEHHIH
pelmarnux aepesbeB. Kpurepun
paszeneHus y3ia:
MH()OPMAITMOHHBIA BEIUTPHITII.
AHCamOIH pemaronyx IepeBheB:
CIIy4ailHbIi Jiec, rpaAueHTHBII

OycTHHT

Jlexug-
BHU3YaTH3AIAS
(B T.4. B

2OUO0C).
YcrHBIM omnpoc

IIK-9:
IK-9.1
1.4
.5

Jlexuusn 5.
JInHelHbIe MOAETH
MAIIHHHOIO
o0yueHus.

JIunelinble MOJENH
knaccuukanuy. Pasnensiomas
TUIIEPIIOCKOCTh. MeTo/] raBHbIX
KOMITOHEHT. JIMCKpUMHUHAHT
®dumepa. Meroj onopHbIX

Jlexuug-
BU3YyalU3alMs
(B T.4. B
3SUO0C).
YcTHBI onpoc

©rys

Beinyck 1

N3meHeHue O

Ak3emnnsap Nel
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HaumMeHnoBaHue

NocydapcmeeHHbIlU yHUsepcumem

no 3emseycmpolicmey

Coaep:xanne pa3aesia, TeMbl

CTO CMK

Buasbl yueOH0il padoThI

BEKTOPOB. AJTaNITUBHBIN
JIMHENHBIN cyMMaTop, KaKk
JMHEHHBIN KiaccupuKaTop 1
Mozenb HelipoHa. Ilepuentpon
Pozenbnarra. MHOTOCIOWHBIC
MIOJTHOCBSI3HBIE HEMPOHHBIE CETH.
OOyueHne MeToI0M 00paTHOTO
pacnupocTpaHeHUs OITHOKH.

Cemectp

Buael, ¢popmbl

1K-9:
I1K-9.1
J1.6

Jlekuua 6. Metoanl
KJ1acTepu3ausi.

Kunacrepuzanus u Bu3yaau3anms.
Meronst k-means, nepapxmueckas
arJoMepaTUBHas KilacTepu3anus,
kapTel KoxoHeHa, cToxacTudeckoe
Bioxkenue coceneit (t-SNE).
Mepsl OLIEHKH KIIaCTEpHU3aLUU.
I'eneTnyeckuii AJITOPUTM.

Jlekus-
BHU3YyaIH3aIN
(B T.4. B
BOHO0C).
YerHbIi onpoc

IIK-9:
IIK-9.1
.7
1.8
J1.9

Jlexkuus 7.1.
CépTouHble
HellpOHHbIE CeTH.

JlukOe3: moHsTHE CBEPTKH (B
JTUCKPETHOM ciTydae).
MHorocnoliHble HEUpPOHHBIE CETH.
IIpoGnema 3aTyxaHus rpadeHTA.
Pemenune — ckBo3HOE
coenrHenune (skip connection).
ApxutekTypa ResNet. [Ipobiiema
OOJIBIIOT0 YHCITA TAPAMETPOB
TTOJTHOCBSI3HBIX CETEH /I BXOIOB
OOJIBIION pa3MEepHOCTH
(n300paxkenwii). Pemmenne —
cBépTouHble ceTu. Criou CBEPTKH,
ITyJINHTA, HETHHEWHOCTH.
Coueranue cBEPTOUYHON U
MOJIHOCBA3HOU ceTeil. JlareHTHOE
IIPOCTPAHCTBO, YMOCIINHT.
Apxurektypa U-Net.
[lomynsipHbIe apXUTEKTYPHI

0,5

4,5

Jlexug-
BHU3YaTH3AIAS
(B T.4. B

SUO0C).
VYcTHBI onpoc

Beinyck 1 UsmeHeHue 0
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%‘?}' FocydapcmeeHHbIl yHUgepcumem CTO CMK
' 3,’*:,%% ' no 3emneycmpoliicmeay
Ilnanupyembie HaumenoBanue Conep:xanue pa3aea, TeMbI Bub! yueGHOi padoThi Cemectp | Buasl, popmsi
CBEPTOYHBIX HEMPOHHBIX CETEH:
AlexNet, VGG, Inception
(GoogLeNet).
3aaua MopoxIeHHsS 00pa3oB.
reHepaTI/IBHBIe COCTA3AaTCIIbHBIC
TK-9: ceru. [luddy3roHHass MOAEb. Texusi-
Jlekuus 7.2. O6pabotka TekcToB. BekTopHbie
MK-9.1 N i BHU3YyaIM3alus
7 Heiiponnsbie cetn NIpE/ICTaBIICHUS TSl TEKCTA: 1 10 3 G 1A 5
.8 00padoTKM TeKCTa U wovrd2vec. Pexyppentabie SUOC),
1.9 TpaHcpopmepbl. Heiiponnslie cetu, LSTM, GRU. VerHiii opoc
Tpauchopmepsr, BERT, GPT.
TpancdepHoe oOyueHue.
Huctunnsauus cereil.
OO0umuii 00beM
JIEKIIMOHHBIX
3aHATHIl 1 8 42
CaMOCTOSITeTbHOM
padoThI.
JlaGopaTopHble, MPaKTHYECKUE H CEMHHAPCKHE 3aHATHS
IK-9: 3HAaKOMCTBO ¢ 0a30BBIMU THUIIAMHU Tematuueckuit
TIK-9 2 JlaGopaTopHas JAHHBIX H OCHOBHBIMU CeMHuHap.
1 padora 1.1. YIIPaBISIONAMHA 1 3 Beinonaenue
Il.z Beenenne B Python. | mocnenoBatensHocTsamu. Pabora ¢ MPAKTUIECKIX
: (GYHKIUAMH. 3a1aHUN
MK-9: TemaTnueckuit
TIK-9 2 JlaGopaTopHast Pa6ora ¢ MmaccuBamu 1 HaOOpaMHL. CeMHMHap.
a2 ' padora 1.2. VYnpasieHne MaCCHBaMH JAHHBIX. 1 3 Brmonuenne
Il:3 MaccuBbl u cpe3bl. | bubnunorexka Numpy. MPAKTHIECKUX
3aaHui

Beinyck 1 UsmeHeHue 0 Ok3emnsap Nel
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%‘%% FocydapcmeeHHbIl yHUgepcumem CTO CMK
h o no 3emseycmpolicmey
Ilnanupyembie HaumenoBanue Conep:xanue pa3aea, TeMbI Bub! yueGHOi padoThi Cemectp | Buasl, popmsi
MK-9: Pa(EOTa CO CTPOKaMH, TEKCTOM U TemaTnueckuii
K-9.2 JlaGopaTopHas ¢aiinamu. Pabora co cioBapsMu u CeMHHap.
1.2 padora 1.3. Ctpoxku, | MHOKecTBamH. bubnnoreka s 1 3 Brimonnenue
J]:3 ¢aiinbl 1 cioBapu. | pabotsl ¢ daitnamu u MPAKTUIECKIX
Ol epallMOHHON CHCTEMOH. 3aJaHui|
. Pandas u metombl paGoThI ¢ Tematuueckuii
35:82 ;I:ﬁﬁgfaa;?pAl:;zm " tabmuiamu B Python. Matplotlib, ceMuHap.
13 BH3yaTH3ANNS Plotly v Bu3yanu3anus JaHHBIX. 1 3 Brmmonaenue
.4 P [IpoBenenne NepBUYHOTO aHAIH3a MPaKTHIECKHX
JaHHbIX. 3alaHN
MK-9: JlabopaTtopHas Temaruueciuii
IK-9.2 paboTa 3. Kiaccudukamus Ha ocHOBE 1 3 E?I/[r?:;?éHne
A3 Kaaccupuxanus Mmerona K-cpenHux.
.5 cpencrBamu Python. TpaKTHACCIHIX
3aJJaHu i’
TTK-9: Tematnueckuit
IK-9.2 126 IMoctpoenue n oby4yenue
1.3 avoparopHasi JIMHENHBIX MOJIENEW MAIIMHHOTO CeMIHAD.
pa6oTra 4. 1 3 BeinonaeHue
.5 oOyuenwus. [Ipumenenue
1.6 HepcenTpos. MPOPUIBLHBIX OHOINOTEK. TPAKTITIECKHX
7 3aMaHui
Tematnueckuii
IK-9: § CeMHUHap.
TIK-9 2 JlaGopaTtopHas KJ‘IaCCI/I(l)I/I'I'(aLII/IH I/I306p%)KCHI/II/I Ha Bremonnaenne
13 padora 5.1. OCHOBE CBEPTOUHBIX HEHPOHHBIX 1 3 MPAaKTHYECKUX
1.6 PacnosnaBanue cereil. [Ipumenenne npopuIIbHBIX 3a1aHHM.
Il.s U300pakeHmii. OubIMOTEK. PacuerHo-
' rpadudeckas
pabota
MK-9: JlabopaTtopHas PabGota ¢ TexcTamu U ux TemaTnueckuit
IIK-9.2 paboTra 5.2. BEKTOPHBLIMU NPEICTABIECHUAMU 1 3 CEeMHHAp.
.3 HuTennexkryansnas | TekcToB. [Ipumenenne Beinmonxnenue
J.6 00padoTKa TeKcTA. PO UITHHBIX OUOITHOTEK. MPAKTHIECKUX

©rys
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N3meHeHue O

Ak3emnnsap Nel
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%‘%% FocydapcmeeHHbIll yHUsepcumem CTO CMK
(4 no 3emseycmpolicmey
Ilnanupyembie HaumenoBanue Coaep:kanue pasjesia, TeMbl Buabl yueOHOi paGoThI Cemectp | Bunbl, popmbi
.9 3aJJaHUH
MK-9: IIpakTH4yeckoe 3HAKOMCTBO C IIUPOKUM Tematnueckuit
MK-9.3 3ansTHe 1. CIICKTPOM CHCTEM, ceMHHap.
J1.6 HNHTenaeKTyadbHble | 00ecIIeunBaONINX 1 3 Brmmonnenue
.10 CHUCTEMBI B WHTEJUIEKTYaIbHBIN MTOUCK U MPAKTHUECKUX
JA.11 00pa3oBaHuM. 00paboTKy HH(MOPMAIIHH. 3aJlaHui
TemaTtuueckuii
. IIpakTHYeckoe
MK-9: ceMuHap.
3aHsTHE 2. 3HAKOMCTBO C COBPEMEHHBIMHU
MK-9.3 BrimonaeHne
Cucrembl CHCTEMaMH YIIPaBJIEHHUS TaHHBIMK
A.5 1 3 MPAKTUIECKIX
110 KJIACCHQUKAIMA M | CO BCTPOCHHBIMU MEXaHU3MaMHU —
' KJIacTepu3aluu KIaccu(UKaIMU U BU3yaJIH3aI[1H. '
A.11 przall puran M H KoHnTponbHas
JAHHBIX.
pabota
HpakTuteckoe N3yueHune HHTEIEKTyaIbHBIX TemaTnyeckuit
TTK-9: 3ausiThe 3. CI/ICyTLIeM-HOMOILIHI/IKOByB CeMHHA
K-9.3 HHTe/IeKTYyaJIbHbIE . P:
poheCCOHaIbHON AeATEIbHOCTH 8 3 BeinonHeHnue
J.10 CHCTEMBI B
.. | cormacHo mpoduto MPAKTUIECKIX
JA.11 npodeccHOHATBLHOT .
00yJaroIIXCsl. 3alaHui
JesiITeJIbHOCTH.
Oowmuii 00em
J1a0OPaTOPHBIX,
NPaKTHYECKHX U 8 10
CEMHHAPCKHUX
3aHATHH.
dopMa NPOMEKYTOUYHOM .
P p wy 4 3auér
aTTrecTanuu
Hroro 8 10 42+4
©rys Bbinyck 1 U3meHeHue 0 Ok3emnsap Nel Cm p. 23




%‘%% FocydapcmeeHHbIl yHUgepcumem CTO CMK
Lo no 3emseycmpoiicmey
Tabmuua 5.2.3. - Pacnipenenenue
pa3zeoB U TeM TUCHUIUIMHBI 10 BUAAM 3aHATUN JUIsl 3a04HON (hOpMBI 00yUEeHUS
ILnanupyembie Buasbi yueOHO0il padoThI
KOHTPOJINpYyeMble Buasbi
( po-TiPY ) KonrakTHas paora = bl
pe3yJbTaThl s ¢opmbI U
OCBOEHMSI: KO/ 3o MeCTo
. HaunmenoBanue =«

(bopmupyemoit a3/1eJ10B, TeEM Conep:xanue pasziesa, TeMbl 7 K MPOBCACHHH
KOMIIeTEHIIMU 1 pasi i Acp pasiena, Jlabopatopubl | IIpakTHyeckue, | = & ype yueOHoii
AU CHUILTHHBI Jleknuu, S 5
HHIUKATOPBI qac € 3aHsATHA, ceMUHApPCKHe, 58 paboThI 1
AOCTHKEHHSA ) yac. 3aHATHS, Yac. s 2 ¢opmbI
KOMIeTeHInu (13 S KOHTPOJIA

tabn. 1.1)
Jleknus-
MK-9: Jexnus 1.1. Bekropnas anreodpa. BH3YaJIM3aIHs
MnK-9.1 MaremaTnyeckuii MHoroMepHbIe POCTPAHCTBA. 0,5 4 2 B T4 B
A1 aukoe3 mo anredope. | Paccrosnus. I 'mnepriockocTs. 2UO0C).
YCTHBIN orpoc
@DYHKIMU HECKOJIBKUX
Jlexkuus 1.2. JIukoe3 YHIH Jlexuus-
. IepeMEHHBIX. DKCTPEMYMEI.
MK-9: no . BHU3YaIH3aINS
UwncneHHBIH TTOUCK PEIICHUS.
MK-9.1 MaTeMaTHYeCKOMY 0,5 3,5 2 B T4 B
Pacnpenenenust u BEIOOPKH.
A1 aHAJM3Y U TeOpHHu .y 2OUO0C).
XapaKTepUCTHKH CITydaitHON 9
BEPOSAITHOCTH. VYceTHBI onpoc
BEJIMYHHBI.
OCHOBHBI€ 3a/1a49H CHCTEM
) Jlexkuusn 2. Jlexrus-
MK-9: HACKYCCTBEHHOI'O MHTEIJIEKTA.
OcHoBHBIE 33124 BHU3YaTH3AIAS
K-9.1 Kiaccudmkarms, kmacrepusarus,
CHCTEM 0,5 6,5 2 B T B
.2 perpeccrs. TUIBI MAITUHHOTO
HCKYCCTBEHHOI0 . 2OUO0C).
.3 00y4eHus: ¢ yuurenem, 0e3 .
HHTEJJIEKTA. VYceTHbIi onpoc
YUUTEI,
IK-9: JByknaccoBas (OnHapHas) 1 Jlexus-
l'[K—9. 1 Jlexknus 3. O6mmue MHOT'OKJIacCOBas KiaccupuKauusl. BU3YyaJIU3ALHS
1.4 ' METObI Bunapusiii knaccudukaTop Kak 0,5 7,5 2 ® T4 B
Il' 5 KJIaccu(puKaLu. COBOKYITHOCTh pelIaroleit 2OUOC).
) ¢yHkunu u nopora. Pematronias YcTHBII ompoc
©rys Bbinyck 1 U3meHeHue 0 Ok3emnsap Nel Cm p. 24
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no 3emseycmpolicmey

Coaep:xanne pa3aesia, TeMbl

CTO CMK

Bunsbl yueOH0il padoThI

(YHKIHUS KaK TUTIEPIIOBEPXHOCTH B
MIPOCTPAHCTBE MPU3HAKOB. 3a1aya
o0yueHus Knaccupukaropa,
o0yuaromast BEIOOpKA.
IIpocTpaHcTBO IPHU3HAKOB
00BEKTOB U TIPOCTPAHCTBO
HapaMeTpoB KiaccupukaTopa.
Aunroputm k-Onmkaimmx coceneit
(kKNN). MepsI orieHku
KJIacCU(HUKAIINM: TTOTHOTA,
TOYHOCTB, OIHI/I6KI/I IIEPBOTO 1
BToporo poaa, F1, AUC. Kpussie
ROC u DET.

Kypc

Buapl,

IIK-9:
IIK-9.1
1.4

J.

Jlexkuus 4.
baiiecoBckmii
KJIaccCH(PUKATOP U
peliamommne
JepeBbsi.

HauBHblii OaiiecoBcKuit
knaccudukatop. [lapamerpruueckas
KJIacCU(UKAIUS B IPEITOTIOKECHIH
MHOTOMEPHOT'0 HOPMAJIBEHOTO
pacrpeneneHus MpU3HaKOB.
ANTOpUTMBI, OCHOBaHHBIE Ha
MIPUMEHEHUH PEIIafOIINX
nepeBbeB. Kpurepun pasaenenns
y3ma: nH(HOPMAITMOHHBIH
BBIUTPHITI. AHCaMOIH pEeNIaroImux
JIEpEBBEB: CIIyYailHbIN Jiec,
rpagueHTHBI OYCTHHT

0,5

Jlexkug-
BH3yaJIN3aIIH

(B

T.4.

2OUO0C).
YcrHbIN o1poc

B

IIK-9:
K-9.1
1.4

Jlexuusn 5.
JInHelHbIe MOAETH
MAIIHHHOIO
0o0yueHus.

Jluneliapie Momenu
knaccudukanun. Paznenstomas
THUTIEPILIOCKOCTh. MeTo/ TTIaBHBIX
KOMIOHEHT. /[uCKpuMHHAHT
®umepa. Meroz onopHbIX
BEKTOPOB. AIaITUBHBINA JTUHEUHBIN
CyMMATOp, KaK JIMHEHHBII
KJIACCU(UKATOP U MOJIENh

0,5

3,5

Jlexuug-
BH3YaTH3AIAS

(B

T.4.

BHUOC).
YcTHbIi ompoc

B
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ILianupyembie

HaumeHoBaHue

NocydapcmeeHHbIlU yHUsepcumem
no 3emneycmpoticmey

Coaep:xanne pa3aesia, TeMbl

Bunsbl yueOH0il padoThI

CTO CMK

Helpona. [lepuentpon
Po3enbnaTra. MHOrOCIOMHBIE
ITOJTHOCBA3HBIC HCﬁpOHHbIe CCTH.
OOyueHne MeTo0M 00paTHOTO
pacnpocTpaHeHUs ONTHUOKH.

Kypc

Buapl,

TIK-9:
IK-9.1
J1.6

Jleknua 6. Meroanl
KJIacTepu3aIusi.

Kuacrepuzanus u Bu3yaau3amms.
Meronst k-means, nepapxmueckas
arJoMepaTyUBHas KJlacTepu3anus,
kapThl KoxoHena, cToxacTuueckoe
BioxeHue coceziert (t-SNE). Mepst
OLIEHKH KJIaCTE€pU3aLlUH.
I'eHeTnyYeCKHil AJITOPUTM.

0,5

3,5

Jlekmus-
BHU3YyaIM3aIus
B Tu B
SHUOC).
VYerHbIi onpoc

IIK-9:
IIK-9.1
.7
J1.8

J.

Jlexnus 7.
CépTouHbIe
HelipOHHbIE CEeTH,
HeliPpOHHbIE CEeTH
00padoTKM TEKCTa U
TpaHchopmepbl.

JInk6e3: mousTHE CBEPTKH (B
JTUCKPETHOM CcITydae).
MHorocioliHble HEUPOHHBIE CETH.
IIpoGnema 3aTyxaHus rpadeHTA.
Pemmenre — ckBO3HOE COEMHEHNE
(skip connection). ApxuTekTypa
ResNet. [Tpobaema 0osbIIOro
YHCIIa TTApaMETPOB MOTHOCBI3HBIX
cerel I BXOJOB OOJBIIOM
pa3MepHOCTH (M300paskeHUH ).
Pemienne — cBEPTOUYHBIE CETH.
Cron cBEPTKH, TyJTHHTA,
HenuHeitHocTH. Covyeranne
CBEPTOYHOM U MOJHOCBA3HOU
cereil. JlaTeHTHOE MPOCTPaHCTBO,
amOenauar. Apxurextypa U-Net.
[lomynsapHbIe apXUTEKTYPHI
CBEPTOUYHBIX HEHPOHHBIX CETEH:
AlexNet, VGG, Inception
(GoogLeNet). 3amava mopoxaeHus
o0pa3oB. [ 'enepaTuBHEIE

0,5

19,5

Jlexug-
BHU3YaTH3AIAS
B T B

2OUO0C).
YcrHbIN ompoc
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Ak3emnnsap Nel

Cmp. 26




%‘?}' FocydapcmeeHHbIl yHUgepcumem CTO CMK
' 3,’*:,%% ' no 3emneycmpoliicmeay
Ilnanupyembie HaunmenoBanue Conep:xanue paszaea, TeMbI Bub! yueGHOit padoThi Kypc Bunpl,
COCTsI3aTEIbHBIC CETH.
Hduddysunonnas Mmoaems.
O6paboTka TekcToB. BekTopHbie
HPEeICTaBICHHS JJIsl TEKCTA:
word2vec. PexyppeHTHbIe
Heiiponnsle cetu, LSTM, GRU.
Tpancdopmepsr, BERT, GPT.
TpancdepHoe oOyueHue.
Huctunnauus cereil.
Oowmnii 00em
JIEKIIHOHHBIX
3aHATHI U 54
CAMOCTOSITEJIbHOM
padoThl.
JlaGopaTopHble, NPaKTHYECKHEe H CEMHUHAPCKHE 3aHATHS
TIK-9: 3HAaKOMCTBO ¢ 0a30BBIMU TUIIAMU Tematuueckuit
TIK-9 2 JladopaTopuas JAHHBIX H OCHOBHBIMU CeMUHap.
1 pa6ora 1.1. VIPABJISTFOIIIAMH 0,25 0,25 2 Brimmonuenne
)1'2 Beenenne B Python. | mocnenoBarensHOcTsIMH. PaboTa ¢ MPAKTUIECKHX
: (hyHKIISIMTL. 3aJaHUil
MK-9: Tematnueckuii
IK-9.2 JlaGopaTtopHas Pabora ¢ maccuBamu 1 Habopamu. CeMHHap.
12 padora 1.2. VYmpasiieHre MacCHBaMH JTAHHBIX. 0,25 0,25 2 Beinonaenue
Il:3 Maccusbl u cpe3bl. | bubmmoreka Numpy. MIPAKTHUYECKUX
3agaHui
MK-9: Pa6V0Ta CO CTPOKAMH, TEKCTOM U TemaTuueckuit
TIK-9 2 JlaGopaTopHast Gaitnamu. Pabota co cinoapsmu u CeMHMHap.
1.2 padora 1.3. Ctpokn, | MHOXXecTBamMU. brubOnnoreka mis 0,25 0,25 2 Bremonaenne
Il:3 (daiinbl u ciaoBapu. pabotsl ¢ daitnamu 1 MPAKTHUYECKUX
OlIepPallMOHHOM CHCTEMOIA. 3aJaHui

Beinyck 1 UsmeHeHue 0
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%‘%% FocydapcmeeHHbIl yHUgepcumem CTO CMK
Lo rno 3emsieycmpoiicmey
Ilnanupyembie HaunmenoBanue Conep:xanue pa3sesa, TeMbl Buabl yueoHoit pagoTsI Kypce Bunpl,
Pandas u meronst paboThI C TemaTuueckuii
K-9: .
9 Jlaoparopnas tabmunamu B Python. Matplotlib, ceMuHap.
IK-9.2 paboTa 2. AHAIM3 U P P
Plotly 1 Bu3yanu3aius JaHHBIX. 0,25 0,25 2 Brinonnenne
.3 BU3yaJIH3aLus Y Y
' [IpoBenenne NepBUYHOTO aHAIH3a MPAKTUIECKIX
.4 JAHHBIX. N
JTAHHBIX. 3aJaHui’
TemaTnueckuil
MK-9: JlaGopaTtopHas MATHHCECIHH
CeMHHap.
MK-9.2 padoTa 3. Krnaccudukanms Ha ocHOBE MeToIa
K 0,25 0,25 2 BelnonHeHue
A3 Kaaccnpuxanus -CpEIHHUX. HpaKTHYECKHX
.5 cpexncrBamu Python. -
TTK-9: TemaTuueckuii
MK-9.2 [Moctpoenue u oOyueHue
JlaGopaTopHas L . CeMHHap.
A3 JVHEHHBIX MOJIeiel MaIllMHHOTO
pa6oTra 4. 0,25 0,25 2 Beinonaenue
.5 TTe oOyaenus. [Ipumenenune
pcenTpoH. MPAKTUIECKHX
.6 PO UIBLHBIX OHOJINOTEK. S
A7
TemaTnueckuit
K-9: CeMHHAp.
HK-9.2 JlaGopaTtopHas Knaccudukanns nzodpaxeHuii Ha Beinonuenue
1.3 ' padora 5.1. OCHOBE CBEPTOYHBIX HEHPOHHBIX 025 025 5 MPAKTHYECKUX
Il. 6 Pacno3naBanue cereil. [Ipumenenne mpoUIBHBIX ' ' 3aJlaHu M.
ﬂ.s H300paKeHH . OuOIHMOTEK. Pacuerno-
" rpaduyeckas
pabora
K-9: TemaTuueckuit
JlaGopaTtopuas Pabota ¢ TexcTamu u ux
IIK-9.2 ceMHHap.
1.3 pa6oTa 5.2. BEKTOPHBIMH IIPEACTABICHUAMHA 025 025 2 BAIOIH CHILe
HNurtennexkryaasnas | TekcToB. [IpuMeHeHne ' '
1.6 y P MPAKTUYECKUX
Il.9 00padoTKa TeKcTA. PO UITBHBIX OUOITHOTEK. -
MK-9: IpakTHyeckoe 3HaKOMCTBO C IIUPOKHM CHEKTPOM TemaTnueckuit
K-9.3 3anaTue 1. crcTeM, 00eCIIeunBaIOLINX 05 5 ceMHHap.
J1.6 HHTenneKTyalIbHbIe | HHTEIUIEKTYAJIBHBIHN MONCK U ' Brinmonxnenue
J.10 CHCTEMBI B 00paboTKy MHGMOPMAIIHH. MPAKTHIECKUX
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Ilnanupyembie HaumenoBanue Coaep:kanue pasjesia, TeMbI Buabl yueOHOii paGoThI Kypc Bunpl,
J.11 0o0pa3oBaHuU. 3a/IaHUi
Tematuueckuit
MK-9: IIpakTHYeckoe COMIHA
K 9'3 3aHsATHE 2. 3HAKOMCTBO C COBPEMEHHBIMU anon}l:éﬂne
L5 ' Cucrembl CHUCTEMaMH YIIPABJICHUS JaHHBIMU 05 5 DAKTHYCCKIX
)1.1 0 KJaccupukanuu u CO BCTPOCHHBIMU MEXaHU3MaMHU ' 35 -
)1. 11 KJIaCTepU3anuu KJIacCHu(UKAIIMKA U BU3yaJIU3al[1H. K(J)IHT OJ'I.LHaSI
: JaHHBIX. p
pabora
HpakTiecikoe M3ydeHne nHTeIeKTyalbHbIX TemaTtnaeckuit
MK-9: 3aHsaTHE 3. i Y
CUCTEM-IIOMOIITHHUKOB B CEMUHAap.
MK-9.3 HNHTeNIEKTYaIbHbIE N 3 5 5
110 CHCTEMbI B poheCcCOHaIbHON AeATEIbHOCTH Beinonaenue
' .. | cormacHo mipoduiIo MPAKTHIECKIX
.11 npodeccuoHaATbHO S 3a1aHT
JAesITeIbHOCTH. i )
Oo6bem
J1a0OpPaTOPHBIX,
NPaKTUYeCKUX U 2 4 4
CEMHHAPCKHUX
3aHATHH.
DopMa NPOMEKYTOYHOM
4 3auer
aTTecTanuu
Hroro 2 4 58+4
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6. OHEHOYHBIE MATEPHUAJIbBI U151 IPOBEJAEHUSA TEKYLIEI'O
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKXYTOUYHOM ATTECTALIUU

OBYYAIOIUXCS MO JUCHUIUIUHE (MOAYJIIO)

OrneHOYHBIE MaTepUaNbl MO AWCHUIUIMHE (MOIYIIO) SIBISIOTCS HEOTHEMIIEMOM
4acThl0 paboyeil mporpaMmbl W TMPEACTaBICHBI  OTACNBHBIM  JOKYMEHTOM,
PacCMOTPEHHBIM Ha 3aceJaHuM Kadeapsl W yTBEp)KIECHHBIM 3aBEAYIOIUM Kadeapoit
(ITpunoxenne ®OC).

IIpumepHbIe 1a00paToOpHbIE:

1.

a.

b.

PeanuzoBath nporpamMmy ¢ ykazaHHbIMH (YHKIIUSIMU:

JIjist mepelaHHoTo B (PYHKIMIO YMCia BEIBECTU BCE €r0 JACNUTENH, BKIIIOYas
CaMo YHUCJIO.

Jlist mepefaHHOro B (PYHKIMIO YMCJIa BBIBECTH BCE COBEPILIEHHBIEC YHCTA.
[IpoBepKky Ha COBEPIIEHHOCTh TAKXKE€ MOKHO CJIeaTh B BUAC (PYHKIUH.
Jns mepemaHHoro B (DYHKIMIO 4YHClIa HaWTH €ro KyO COTJIacHO
CJIEIyIOLIEMY IIPaBHITY:

173 =1
2"3=3+5
N3=7+9+11

"3 =13+15+17+19
J{ns1 mepegaHHOrO YKciia ONPEAEIUTh €r0 YUCIO EPECTaHOBOK.
Jlns mepemaHHbIX yucel K W N ONpeaeNuTh YHCIO pa3MmelneHui K
2JIEMEHTOB U3 N.
Jliis mepegaHHbIX Yncea K U N ompeaennTh YUCIIO CoUeTaHui K 3eMeHTOB
us3 n.

2. Pabora ¢ TekcToMm:

a.

Ha Bxox GyHKIIMM IpUHUMAIOTCS TEKCTOBBIN (aiin u cioBapsb. B xaxkmon
CTpoke daiina mpoBepseTcs Kaxa0€e CIOBO Ha BXOXKJEHHUE B cioBaph. Eciu
CJIOBO B CIIOBape OTCYTCTBYET, TO Ha KOHCOJIb MEYaTAETCs: HOMEDP CTPOKH -
CTpOKa, KOTOpasi pa3pbiBacTCsi HAa HEOOHAPYKEHHOM CIIOBE, Ha CIIeAYIONen
CTPOKE OHa MPOJOJHKAETCS MOCie NBYX TaOysnuid. Tak Hy>KHO BBIBOJHTH
COOOIICHUS JJI KaKI0TO MPOITYIIIEHHOTO CIIOBA.

B mporpamme 3agano nBa daitma. Bxogsmuii ¢aitn uMeeT CTpOKH BUaa 'a
opb=r1',Tne aub - uenple yucia B CUCTEME CUYUCICHUS C HEU3BECTHBIM
OCHOBaHHEM OT 2 10 36; op - OuHapHas onepanwus (+, -, *, /, I/, %, **); r - -
OTBET 1O JIAHHOMY TMPUMEPY; Pa3ACIUTEIN MEKIY YUCIAMH U OTIepAIlASIMHA
U TIepea TEePBBIM YUCIOM MOTYT OBITh OO0 JIMHBI, U COCTOATH W3
POU3BOJILHOIO KOJIMYECTBa NpoOesoB U Tadynsuuid. B ucxonsiem ¢aiine
HY’)KHO JUISI KaXXJO0T0 M3 MPUMEPOB HAWTH OCHOBAaHWE, I KOTOPOTO
npuMep npaBuiieH. Eciu Takoro HallTH HE yAanoch, TO COOOLIUTH 00 ATOM.
Hamucats Tpu pyHKIIMU COPTUPOBKH (HAMIIOB B YKa3aHHOM KaTaJIOTe:

a) 0 UMEHU;

Boinyck 1 UsmeHeHue 0 Ok3semnnsp Nel Cmp. 30




%%@ FocydapcmeeHHbIl yHUsepcumem CTO CMK
k<ol no 3emseycmpolicmey

0) mo pasmepy;

B) IByMEPHBIN CHMCOK (CHayana Mo paciiupeHuto, MIOTOM 110 UMEHH).
[IpenycMoTpeTh HEOOS3aTENbHBIN MapaMeTp - HANpPaBIE€HUE COPTUPOBKH.
[To ymonuaHuio: Bo3pacTaroniasi COpTUPOBKA.

IIpumepHbIe BOMPOCHI 1J151 3a49éTa:

1. OcHOBHBIC 331291 CHUCTEM MCKYCCTBEHHOT'O MHTEIUIeKTa. Kimaccudukanms,

KJIaCTEpU3aITusl, PETPeCcCHsl.

Tunel MaTUHHOTO OOYYCHHUS: C YUUTENIEeM, 0€3 YUUTEIs,

JIBykiiaccoBas (OuHapHasi) ¥ MHOTOKJIacCOBasl Kiaccudukarus.

bunapHbIil K1accupuKaTop Kak COBOKYITHOCTh pemaromeld QyHKIIMY | ITopora.

Pemaromast QyHKIMS Kak THIIEPIIOBEPXHOCTH B IPOCTPAHCTBE MPHU3HAKOB.

3amada oOyuenus kinaccudukartopa, 00ydaroiiasi BEIOOpKa.

[TpocTpaHCTBO MPHU3HAKOB OOBEKTOB M MPOCTPAHCTBO IMapaMeTPOB

KiIaccudukaropa.

AnroputMm k-6mmmkaitmux coceneit (KNN).

9. Mepsl OlleHKH KJIaCCH(PUKAIINN: TTOJTHOTA, TOYHOCTh, OIITMOKU TIEPBOTO M BTOPOTO
pona, F1, AUC. Kpussie ROC u DET.

10.HaugHbIi1 6aitecoBckuil KitaccupukaTop.

11.TlapameTpuueckas Ki1accupUKaIys B IPEINOI0KEHUH MHOTOMEPHOTO
HOPMAJILHOTO pacrpeiesieHus MPU3HAKOB.

12. Anroput™mbl, OCHOBaHHbBIE HA TPUMEHEHUH PEIIAIONINX JI€PEBbEB.

13.Kpurepun pasznenenus y3ia: UHOOPMAIIMOHHBINA BBIUTPHIIIL.

14. Ancam6i1 peraroniux J1epeBbeB: CIyYalHbIN JieC, TPaAUeHTHBIA OYCTUHT

15.MeToxa rinaBHBIX KOMIIOHEHT.

16. Iuckpumunant dumiepa.

17.MeTtoa onmOpHBIX BEKTOPOB.

18. AnanTHBHBIN TMHEHHBIH CyMMAaTOP, KaK JIMHEHHBIN KJIacCU(PUKATOP U MOJACIb
HEUpPOHa.

19.1Tepuentpon PozenOmnarra.

20.MHOTOCIOMHBIE TTOTHOCBA3HBIC HEUPOHHBIEC CETH.

21.006yueHne METoI0M 0OPaTHOTO PACTIPOCTPAHECHUSI OIITHOKH.

22.Meton k-means.

23.Uepapxuyeckas arioMepaTUBHAS KJIaCTEPU3AIIHSL.

24 . Kapte1 Koxonena.

25.Croxactuueckoe Bioxenue coceneit (t-SNE).

26.MepbI OIIEHKH KJIaCTEPU3AIIHH.

27.T'eHeTHUECKUI alTOPUTM.

28.1Ipobnema 3aTyxanwus rpaleHTa: CKBO3HOE coenuaenue (skip connection).

29. ApxutekTtypa ResNet.

30.TIpobnema GOBIIOro YKca TapaMeTPOB MOTHOCBS3HBIX CETEH I BXO/IOB
OOJIBIIION pa3MEePHOCTH (M300paKeHUM).

31.Cnou cBEPTKH, MyJINHTA, HETMHEHHOCTH.

NOoOUAWN

©
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32.CoueraHue CBEPTOYHOM U MOJHOCBI3HOM CeTel.

33.JlaTreHTHOE MPOCTPAHCTBO, SMOEIJIUHT.

34. Apxutextypa U-Net.

35.1lonynsipHbIe apXUTEKTYPbl CBEPTOUYHBIX HEUPOHHBIX ceTeil: AlexNet.

36.1TonyssipHbIE apXUTEKTYPbl CBEPTOUHBIX HEWpPOHHBIX ceTeil: VGG

37.1lonynspHble apXUTEKTYpPbl CBEPTOUHBIX HEUPOHHBIX ceTeil: Inception
(GoogLeNet).

38.3amaua nopoxaeHust o0pazoB. ['eHepaTUBHBIE COCTSI3aTEIbHbBIE CETH.
Huddy3nonnas Moaenb.

39.00paboTka TekcTOB. BekTopHble mpeacTaBiienus s Tekcra: word2vec.

40.PexyppentHbie Heiiponnsie cetu, LSTM, GRU.

41.Tpauchopmepsr, BERT, GPT.

42.Tpaucdepnoe o0yuenue. JucTUIS U ceTEN.

7. METOJAUYECKUE YKA3AHUS JJIS1 OBYUAIOLIUXCS MO
OCBOEHUIO JUCIUATIIMHBI (MOYJIS)

[Topsimox u3yueHust AUCIUTIIUHBI, CICAYFOIITU:

1. OcBoenue pa3aeiioB AUCHUIUIMHBI TMPOU3BOIUTCS B TOPSIKE, NMPUBEICHHOM B
paznene 5 «ConepkaHue U CTPYKTypa AUCHUTUIMHBD. OOydaroniuiics JAOKEH OCBOMTH
BCE pa3eiibl JUCUUIUIUHBI, UCTIONB3Ys METOAMUYECKUE MAaTEpUaANIbl IUCIUILIMHBL, a TaKKe
yueOHO-MeToIn4ecKoe obecrieueHre, MpuBeIeHHOE B paszene 8§ paboyel mporpaMmal.

2. Jlna QopMupoBaHUs KOMIIETEHLIUH OOydYalOIMUiCS JOMKEH MPEeICTaBUTD
BBITIOJTHEHHBIE 3a/1aHUsI, HEOOXOIUMBbIE JIJISl OLIEHKH 3HAHWM, YMEHHI, HABBIKOB U (MJIH)
OTbITA JIEATETLHOCTH, MPEAYCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIeBAaeMOCTH (CM.
orieHouHble Matepualbl o aucuuiuinHe ([Ipunoxenne OC)).

3. Ilo uroram Tekymero KOHTPOJIS YCHEBAEMOCTH MO IUCIUIUIMHE (MOMIYIIO),
OOy4YaroIMCs JOJDKEH TMPONTH MPOMEXKYTOUHYIO aTTeCTalli0 (CM. OLIEHOYHbBIE
marepuainsl no gucuuminae (Ilpunoxenune ®OC)).

7.1. OOuue MeToaMYEeCKUE PEKOMEHIAIMHU M0 OCBOEHUIO M CIIUTLIHHBI
(MoayJisi), o0pa3oBaTe/ibHbIE TEXHOJIOTUU

JlucruruinHa peanu3yeTcsi TMOCPEICTBOM TMPOBEACHUS KOHTAKTHOW paboOThI C
oOydarommMucs  (BKJIIOYasi TMPOBEICHHE TEKYIIEro KOHTPOJS  YCIEBAEMOCTH),
CaMOCTOSATEIHLHON pabOThl 00YJAOIINXCS W MMPOMEKYTOTHON aTTECTAIUH.

KonraktHass pabGota MOXeT OBbITh ayAUTOPHOW, BHEAYJIUTOPHOM, a TaKxke
MIPOBOJUTKLCS B AJIEKTPOHHON MH(DOPMAIMOHHO-00pa30BaTEIbHON Cpelie YHUBEPCUTETA
(manee - OMOC). B cnyuyae npoBeacHUsS YaCTH KOHTAKTHOW pabOThI MO JAUCIUIUIMHE B
ONUOC (B COOTBETCTBMM C paclHCaHUEM Y4YEOHBIX 3aHSTHI), TPYIAOEMKOCTb
KoHTakTHOM pabora B OMOC sKkBUBaJICHTHA ayIUTOPHOM padoTe.

[Tpu mpoBeneHnM y4eOHBIX 3aHATUN MO NUCIHUILTHHE 00€CIIeYNBACTCS PA3BUTHE Y
OOydJarommxcss HABBIKOB KOMAaHJAHOW palOThl, MEXKIUYHOCTHOW KOMMYHUKAIIHH,
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MNPUHATUSL PENICHUN, JIMIEPCKUX KauecTB (BKJIOYAash MPOBEACHUE HMHTEPAKTUBHBIX
JEKIUH, TPYNIOBBIX JUCKYCCHUM, POJIEBBIX WIp, TPEHUHTOB, aHAIW3 CUTyallud u
MMUTAIIMOHHBIX MOJIeNICH, Mpeno/laBaHue TUCIUIUIMHBI B (JOpME Kypca, COCTaBICHHOTO
Ha OCHOBE PE3yJIbTATOB HAyUHBIX HCCJICJAOBAaHUMN, TPOBOJIUMBIX YHUBEPCUTETOM, B TOM
YUCJ€ C YYE€TOM PErHOHABHBIX OCOOCHHOCTEW MpOPeCCUOHATLHON AeATEeIbHOCTH
BBIITYCKHUKOB U NMOTpeOHOCTEN padoToaaTesneit).

[IpenogaBanuie OUCHUIUIMHBI BEACTCS C MPUMEHEHHEM CIEAYIOIIUX BHUIOB
00pa3oBaTeIbHbIX TEXHOJIOTUH:

- 0ayIbHO-PEUTHUHTOBAsI TEXHOJOTHS OIICHUBAHUS;

- DJIEKTPOHHOE 00yUYEHHUE;

- mpobiieMHOe 00yUYeHUE;

- pa300p KOHKPETHBIX CUTYAIUH.

JInst  OleHKW 3HAHWUW, YMEHUM, HABBIKOB U YPOBHSA C(HOPMHUPOBAHHOCTHU
KOMITETCHIIUU TI0 TUCIUIUIMHE MPUMEHSETCs] OAJTbHO-PEUTUHTOBAsI CUCTEMa KOHTPOJIS
U OIICHKH YCIIEBa€MOCTH CTYJICHTOB. B OCHOBY OayuibHO-pEUTHHTOBOW CHUCTEMBI
MOJIOKEHBI TPUHIIUIIBI, B COOTBETCTBUU C KOTOPHIMU (OpMHUpOBaHHE pPEUTHHTA
CTYJICHTAa OCYIIECTBJISICTCS B XOJI€ TEKYIIETO KOHTPOJIS yCIeBaeMOCTH. MaKkcuMainbHOe
Kom4ecTBO O6amioB B cemectpe — 100.

ITo uToram TekyIen ycrieBaeMOCTH CTYJEHTY MOXET ObITh BBHICTABIICHA OIICHKA 110
IPOMEXYTOYHOM aTTeCTallud B COOTBETCTBUHU 3a HAOpaHHBIMHU 3a CEMECTp Oaiamu.
Crynentam, HaOpaBIIUM B XOJI€ TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU MO TUCLUUIIIIUHE OT
61 mo 100 GaystoB M BBINMOJHUBIIMM BCE 00s3aTeNIbHBIC BHUIBI 3allJIAHUPOBAHHBIX
y4eOHBIX 3aHITHH, MO PEHICHUIO MpernojaBareiss 0e3 MPOXOKIACHHUS MPOMEKYTOUHOM
aTTeCTallu MOKET OBbITh BBICTABJIIEHA OLIEHKAa B COOTBETCTBHHM CO IIKAJIOW OIEHKU
PE3YyIABTATOB OCBOCHHUS JUCIUILIIUHBI.

Pe3yabTaT 00yueHnusi cauraercs copMupOBAHHBIM (MOBBIIIEHHbIH YPOBEHB),
€CIIM TEOPETUYECKOE COJEpKaHHE Kypca OCBOEHO IMOJHOCTBbIO; IIPU  YCTHBIX
coOeceoBaHUSAX CTYJIEHT HCUEPIBIBAIOIIE, IOCIEeI0BATEeIbHO, YETKO M JIOTHYECKU
CTPOMHO M3JaraeT y4eOHbI MaTepuai, CBOOOIHO CIIPABIISIETCS C 3a/jad4aMu, BOIPOCaMU
U JPYTUMH BUJAMU 33/IaHHM, TPEOYIOMMUX MPUMEHEHUs 3HAHUMU, UCTIONB3YEeT B OTBETE
JIOTIOJTHUTENIbHBI MaTepual; BCe MPEAyCMOTpPEHHBbIC padodeil ydueOHOM mporpammoi
3a/1aHUsl BBIMOJHEHBl B COOTBETCTBUU C YCTAHOBJICHHBIMH TPEOOBAHUAMH, CTYIECHT
CIIOCOOCH aHaJIM3UPOBATh TOJYYCHHBIE PE3YIbTaThl; MPOSBISET CaMOCTOSITEIBHOCTD
NP BBIMIOJTHEHUH 3aJIaHU, KQ9€CTBO UX BBITIOJHEHHUS OIEHEHO YHCIOM 0aiioB OoT 86
10 100, 9TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHPOBAHHOCTH PE3YIHTATOB
00yJeHUSI.

Pe3yabraTr 00yueHus1 cuuraercsi cGOpMUPOBAHHBIM (IIOPOrOBbIii YPOBEHb), ECIIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOCHO TOJHOCTBIO; MIPU YCTHBIX COOECETOBAHMSIIX
CTYIEHT IOCJIEeIOBATENIbHO, YETKO M JIOTMYECKU CTPOMHO H3JIaraet y4eOHbIM Marepual;
COpaBIISIETCS C 3aJayaMH, BOIPOCaMU MW JAPYTMMHU BUJAMHU 3aJaHHUN, TpeOyrOMMX
MPUMEHEHUS 3HAHWUW; BCE MPEIyCMOTPEHHbIE pabouell yuyeOHON MHporpamMmoil 3aiaHus
BBITIOJTHEHBI B COOTBETCTBHM C YCTAHOBJIEHHBIMH TPEOOBAaHUSMHU, CTYJIEHT CHOCOOEH
aHAJIM3UPOBATh  TOJYYCHHBIE  PE3YyJIbTaThl; MPOSIBISIET  CaMOCTOSITENBHOCTh  MpHU
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BBINOJIHEHNHM 3aJaHHMH, KAUECTBO UX BBITTOJIHEHHUS OIICHEHO YUCIIOM 0amioB ot 61 j0 85,9,
YTO COOTBETCTBYET OPOTOBOMY YPOBHIO C(HOPMUPOBAHHOCTHU PE3YyIbTATOB O0YUEHHUSI.

Pe3yabTaT 00y4eHusi cuuTaercsi HeCc(h)OPMHUPOBAHHBLIM, €CIU CTYJICHT IMpHU
BBITIOJITHEHUU 3aJlaHUN HE JEMOHCTPUPYET 3HAHUM y4eOHOro marepuasna, JOMyCKaeT
OmMMOKH, HEYBEPEHHO, C OOJBUIUMH 3aTPYJHEHUSMHU BBINOJHSACT 3aJlaHus, He
JEMOHCTPUPYET HEOOXOJMMBIX YMEHHH, KaueCTBO BBIMOJHEHHBIX 3aJlaHUN HE
COOTBETCTBYET YCTAaHOBJIEHHBIM TpPEOOBAaHMSIM, KA4€CTBO HMX BBIMOJHEHUS] OIICHEHO
YKCIIOM 0aioB HIKE 61, 4TO COOTBETCTBYET A0 MOPOrOBOI'O YPOBHS.

7.2. MeToauueckue yKa3aHusi AJ1s1 00y4arOIMXCs M0 OCBOEHHUIO
AUCHUNIHHBI (MOAYJISA) HA 3aHATUAX JIEKIIMOHHOI0 TUIA

HeKHHOHHBIﬁ KypcC npcamojiara€t CUCTCMATU3UPOBAHHOC H3JIOKCHUC OCHOBHBIX
BOIIPpOCOB TCMATHYCCKOT'O ILJIaHA. B X04€ JICKOMOHHBIX 3aHITUU PACKPBIBAIOTC:A
0a3oBbIC BOIIPOCHI B paMKax KEDK,ZIOIZ TCMBbI JUCHUITIIMHBI (MO)IYJISI). O06o3HayaroTcs
KIIFOYCBBIC ACIICKTBI TCM, 4 TAKXKEC ACTA0OTCA aKLICHTHI HA HauOoJIee CI0KHBIE U Ba)KHBIE
IMOJIOKCHUA N3YydaCMOT'O0 MaTCpHaa. MaTepI/IaJ'IBI J'IGKIII/Iﬁ ABIIAIOTCA OHOpHOﬁ OCHOBOH
JJI1 ITIOATOTOBKH 06yt1a}011mxc51 K MPAKTHUYCCKUM 3aHATUAM W BBIIIOJIHCHUA BaﬂaHI/Iﬁ
CaMOCTOSITCJIbHOU pa6OTBI, d TaKKEC K MCPOIIPUATHUAM  TCKYIICIO KOHTPOJIA
YCIICBACMOCTHU U HpOMC}KYTO‘{HOﬁ arrecraiium 110 JUCHUIIIINHC.

B X0A€ JICKIIMOHHBIX 3aHITUMN HCO6XOI[I/IMO BCCTU KOHCIICKTHUPOBAHHC y‘IC6HOFO
Matcpualia. Bo3moxHO BCIACHUEC KOHCIICKTA HGKHI/Iﬁ B BUJC UHTCIIJICKT-KapT.

7.3. MeToauueckue yKkazaHus JJsi 00y4alOUIMXCs 0 OCBOEHUIO
AUCHUNIMHBI (MOAYJIfA) HA 3AHATHAX CEMUHAPCKOI0 THIA

[IpakTtuueckue (CeMHHAPCKUE) 3aHATHUS TMPEACTABIAIOT COOOW JleTalu3aluio
JIEKIIMOHHOTO TEOPETUYECKOTO MaTepHalia, MPOBOAITCS B LESAX 3aKpeIUIeHUs Kypca U
OXBAaThIBAIOT BCE OCHOBHBIC pasnenbl. OCHOBHOW (OpMOIl MPOBEACHHS CEMUHAPOB U
MPAKTUYECKUX 3aHATHH SBIAETCS OOCYyXJeHHE Hambojee MPOOJIEMHBIX M CIOXKHBIX
BOIIPOCOB IO OTAEIBHBIM TE€MaM, a TaKXE PEIICHHE 3aja4 ¥ pa3doop MPUMEPOB U
CUTYaIlUii B ayJJUTOPHBIX YCIOBHSIX.

[TpakTueckue (CeMUHAPCKUE) 3aHATHS 00yUaIOIIMUXCs 00€CTIeUnBaIOT:

- POBEPKY U YTOUYHEHWE 3HAHUM, MTOTYYECHHBIX Ha JCKIUAX;

- TIONyYeHHEe YMEHHMA ¥ HABBHIKOB COCTABJIICHHS JOKJIAIOB M COOOIICHHIA,
00CYXXIEHUS BOIIPOCOB M0 y4eOHOMY MaTepuaty JUCITUTUIHHEI;

- MOJABEICHUE WTOTOB 3aHATUA IO PEUTUHTOBOM CHCTEME, COIJIACHO
TEXHOJOTUYECKON KapTe AUCITUTUIHHEI.

7.4. MertoaudecKkue yKa3aHusl 0 CAMOCTOATEILHON padoTe 00y4arOmuXcs

CamocTtositenbHass pabotra oOecrieyuBaeT TMOATOTOBKY —oOOydaromierocss K
ayIUTOPHBIM 3aHSATUSIM W MEPONPHUSATUAM TEKYLIEr0 KOHTPOJS M MPOMENKYTOUHOM
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aTTECTALlMU 10 U3Yy4YaeMOW JUCUUIUIMHE. Pe3ynbTaThl 3TOM NOATOTOBKHU MPOSBISAIOTCS B
AKTUBHOCTH OOYYalOIErocsl Ha 3aHSITUSX U B KAYECTBE BBIMOJHEHHBIX MPAKTHUUECKUX
3alaHuM U APYrUX GOpM TEKYIIETO KOHTPOJIS.

[Ipu BbIMOMHEHMM 3afaHUN JJII CaMOCTOSITEIIBHOM pabOThl PEKOMEHIYETCS
MpopabOTKa MaTepuagoB JICKIUU MO KaXJOW MPOMACHHON Teme, a TakKKe H3yueHHE
PEKOMEHyeMOM IuTepaTyphl, peacTaBieHHoi B Paznene 8.

B npouecce camocTtosiTebHON pabOTHl MPU U3YYCHUH JAUCHUILIUHBI CTYIEHTHI
MOTYT HCIOJb30BaTh B CHEHUAIM3UPOBAHHBIX AYAUTOPUAX JJIsI CAMOCTOSITEIBHOM
paboThl KOMIBIOTEPHI, O00ECTEUHUBAIONIEMY JOCTYIl K MPOrpPaMMHOMY OOECIEUYEHUIO,
HEOOXOAUMOMY IS U3YUYEHUS TUCHMIUIMHBI, a TaKXKe JOCTYI uepe3 HHPOPMAIMOHHO-
TEJICKOMMYHHMKAIIMOHHYIO ceTh «MHTepHEeT» K DJIJIEKTPOHHOW WH(OPMAIIMOHHO-
oOpazoBatenbHOl cpene yHuBepcurera (OMOC) u 25eKTpOHHOM OMOIMOTEYHOM
cucreMe (OBC), rme B SIEKTPOHHOM BHJE pacmojiaraloTcs ydeOHble U y4eOHO-
METOANYECKUE MaTEPHabl, KOTOPHIE MOTYT OBITh UCIIOJIB30BAHBI JIJISI CAMOCTOSITEILHOM
paboOTHI MPU U3YyUYESHUH TUCITUTIIIUHBI.

Jlns oOygaronuxcsi 1Mo 3a04HOM ¢dopme OOydeHHs caMOCTOsiTelbHas paboTa
SIBJISIETCSI OCHOBHBIM BUJIOM YYEOHOM JeATEeIIbHOCTH.

8. OMUCAHUE MATEPUAJBHO-TEXHUUYECKOTO M YYEBHO-
METOJINYECKOT'O OBECTIEYEHUS], HEOBXOMMOTO JIJIsI
PEAJIN3AIIAN OBPA30BATEJBLHOM MIPOTPAMMEI 11O
JTUCHUTLIMHE (MOAY.JIIO)

8.1.Ilomemenust MpeACTABISIIOT COO0OM yueOHBbIE ayIUTOPUM JUIsI TPOBEICHUS
y4eOHBIX 3aHATHH, MPETYCMOTPEHHBIX IPOTpaMMOi OakalaBpraTa/cCrieliMauTeTa/
MarucTpaTypbl, YKOMIUIEKTOBAHHBIC CIIEIUATU3UPOBAHHON y4ueOHOUW MeOenplo u
OCHAILIEHHbIE 000PYIOBAaHMEM M TEXHHUUYECKUMHU CPEACTBAMHU OOYYEHHUS, CIyXKAIIUMU
JUISL TIpEJICTaBIICHHS Y4eOHOM MH(DOpPMAIMK OOJBIION ayIUTOPHHN: HACTEHHBIM dKPaHOM
(CTallMOHAPHBIM WJIM TIEPEHOCHBIM), MapKEepHOW MOCKOW W (WJIM) MEJIOBOM JOCKOM,
MYJIbTUMETUHHBIM IPOEKTOPOM (CTAIMOHAPHBIM WJIH TIEPEHOCHBIM).

Bce momemenusi, wucnonb3dyeMmble JUISI TPOBENCHUS YYEOHBIX 3aHATUH U
CaMOCTOSATEILHOM  pabOThl, COOTBETCTBYIOT  JCHCTBYIOIIUM  CAHUTAPHBIM |
MIPOTUBOIIOKAPHBIM HOPMaM U MPaBUJIaM.

Ayoumopus 31 ons npogedenus 3aHAMuUl 1eKYUOHHO20 MUNA, CEMUHAPCKO20 MUnd,
KYPCOBO20 NPOEKMUPOBAHUS, 2PYNNOBbIX U UHOUBUOYAIbHBIX KOHCYIbmMayull, 07
meKywe20 KOHMpOIs U NPOMENCYMOUHOU ammecmayul,, 3aHAMull npaKmuiecKoeo
muna:

PaGouee mecto mpemnopaBatens. Paboume mecta obOywarommxcsa. TpuOyHa suist
BBICTYIUICHUH, TpoekTop — 1 mT., 3kpad — 1 mt. HoyrOyk ASUS. Microsoft Windows,
Microsoft Office (akagemuyeckas nunensusi), Koncynerant [Lmroc, ['apant, Adobe
Acrobat Reader DC (cBobonno pacnpoctpansiemoe [10), Koncynwsrant [Lntoc, ["apanr.

Ayoumopus 2023 (nabopamopusi umdtCceHepHou 2pahuku) 0Nl NpPoBeodeHUs.
3aHAMUL  CEMUHAPCKO20  Mund, KypCco8020  NPOEKMUPOBAHUS,  CPYNNOGbIX U
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UHOUBUOYANbHBIX KOHCYIbMAYUU, On MeKyuwe20 KOHMPOAs U HPOMENCYMOUYHOU
ammecmayuu, 3aHAMUL NPAKmu4ecKo2o muna:

Pabouee mecto npenogaBatens. Paboune mecta oOydyaromumxcs:

kommbtoTepbl — 11 wT., nurutaitzep — 1 mr. Microsoft Windows, Microsoft Office
(axamemuueckas snuieH3us), Koncynprant Ilmtoc, ['apant, Adobe Acrobat Reader DC
(cBoOoanO pacnpoctpansemoe 110), CoreIDRAW, Maplnfo.

CreHabpl 00pa3oBaTeNbHbBIE:

- CoBpeMeHHbIe TU(POBBIE TEXHOJIOTHH;

- TemaTtndyeckue HHPOPMAITMOHHBIC CHCTEMBI,

- ®opmupoBaHue 0a3 JaHHBIX.

AVYIUTOPUM - TIOMENICHUS JUUIS CAMOCTOSTEIbHON Pa0OThl 00YUYAIONIUXCS, HMECTCSI
HOJIKJIFOUeHHEe K cetn  «MHTepHEeT» W JocTyn (B TOM YWCIC W YJIAJICHHBIA) B
AJIEKTPOHHYIO WH(H)OPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

Ayoumopus 10-1 (Humanwusiii 3an). Paboune mecta crynentoB. Kommnbrorepsr 12
mT. Microsoft Windows, Microsoft Office (akamemudeckas nuien3us), KoncynbTant
[Tmroc, T'apant, Adobe Acrobat Reader DC (cBoGomgno pacnpoctpansiemoe I10).
JloctynHa Bcst yueOHas 1 METOAMUECcKasi JINTepaTypa, Bkitodas noctymn k IbC.

Ayoumopuu 204-207, 209, 211 (xomnvromephwvie knaccol)

Paboune mecta obyuaromuxcs. Ilpoekmmonnas nanens LG 43UK6390PLG — 1
IT., CTallMOHAPHBIA KommbioTep — 9 mr. Monob6mok — 1 mrt. Windows, Microsoft
Office (akamemuueckass yumneHsus), Koncynaerant Ilmroc, I'apant, Adobe Acrobat
Reader DC (cBoGoano pacrnpoctpansemoe [10), Autodesk Education 2019 (Autodesk
AutoCAD, Autodesk Revit Architect, Autodesk Civil 3D, Autodesk 3ds MAX —
akanemudeckue Junensun), GRAPHISOFT (ArchiCad 24 Russian, ba3oBsrit
BIMcloud, MEP Modeler - akamemnueckue mmnensun), Adobe Photoshop,
CoreIDRAW.

Paboune mecta oOyuaromuxcs. CTaiioOHapHBIC KOMIIBIOTEPHI.

Jlnst mpoBenieHusT MPOMEKYTOUHON aTTECTAllMU MO JAUCIUIUIMHE HCIOIB3YIOTCS
KOMIIBIOTEPHBIE KJIACCHI, OCHAICHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO
NONKJIIOUEeHUsT K ceTd HWHTepHeT u oOecreyeHueM [OCTyla B DIEKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTENbHYIO CPEly YHHUBEPCUTETA W/WIM y4eOHbIE ayIuTOPHH,
YKOMIUIEKTOBAaHHBIE MEOEIbI0 U TEXHUYECKUMU CPEACTBAMHU OOyUCHHUS.

[Tomenienust 7151 caMOCTOSTEHLHOM PabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOU
C BO3MOXXHOCTHIO TMOJKITIOUeHUs: K cetu «lMHTepeHeT» W AOCTYyHmoM K 3JIEKTPOHHOMU
nH(pOopMaIMOHHO-00pa3oBaTeNbHON  cpeae  yHuBepcuteta. g  opranuzanuu
CaMOCTOSITEIbHON PabOThl 00YYAIOIINXCS UCTIOJIb3YIOTCS

KOMITBIOTEPHBIE KIaCChl YHUBEPCUTETA,

ouOnmoreka (Meauaszan), WMEKIMas MecTa I 00yJalomMXCs, OCHAIICHHBIC
KOMITBIOTEpaMH C JOCTYIIOM K 0a3aM JTaHHBIX U ceTH MHTEepHeT.

Kaxnaplii oOydaromuiics B TEYCHHE BCETro Iepuoja oOydeHHs oOecredeH
WHIVUBUIYATbHBIM HEOTPAHWUYEHHBIM JOCTYIIOM K OJJICKTPOHHOW WH(MOPMAIIMOHHO-
obpazoBatenbHOl cpene yHuBepcureta (OMOC) http://€0S.guz.ru u3 mr000l TOYKH, B
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KOTOpOW WMeeTCs JOCTYyll K HWH(GOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  CETH
«HTEepHETY», KaK Ha TEPPUTOPHUH YHUBEPCUTETA, TAK U BHE €€.

OUOC yHuBepcuteTa 00€CIeUrBaCT:

JOCTyIl K Yy4eOHBIM IUIaHaM, pado4YuM MporpaMMaM JTUCUUIUIMH (MOZyJiei),
mporpaMmaM  TPaKTHK, JJICKTPOHHBIM  yY4eOHBIM H3JAaHUSM H  DJICKTPOHHBIM
oOpa3oBaTeIbHBIM pecypcaM, VYKa3aHHBIM B pabouuMx TMporpaMmax JUCITUIUIHH
(Moayneit), mporpaMMax IpaKkTHUK;

dbopMupoBaHuEe BJIEKTPOHHOTO MOPTHOIMO O0Oyyaromerocs, B TOM YHCIE
COXpaHEHHE ero padoT U OLIEHOK 3a 3TU PabOTHI.

B cnydae peanmmzanuum  00pa3oBaTeNbHONW TPOrpaMMbl € NMPUMEHEHUEM
AJICKTPOHHOTO OOYyYeHHs, JWCTAHIIMOHHBIX OOpa3oBaTeabHBIX TexHoNorHi DUOC
JIOTIOTHUTENIBHO 00eCIIeYNBaCT:

¢ukcamuio xoma 00pa30BaTENBHOrO IMPOIECCa, PE3yNbTaTOB MPOMEKYTOUHOU
aTTECTAIIMM M PE3YJIbTATOB OCBOCHUS 00pa30BaTEIbHOM MTPOrPaMMBI;

NpOBEJICHNE YYCOHBIX 3aHIATHHA, TPOIEAYpP OICHKH pe3yIbTaTOB OOYYCHMS,
peanm3aius KOTOPBIX MPEAYCMOTPEHA C MPUMEHEHHUEM DJICKTPOHHOTO OOYyYCHMS,
JUCTAHITMOHHBIX 00Pa30BaTCIIBHBIX TCXHOJIOTHH;

B3aMMO/ICHCTBHE MEXKIY YYaCTHUKAMHU 00pa30BaTEIILHOTO MPOIlecca, B TOM YHCIIE
CUHXPOHHOE 1 (WJIM) aCHHXPOHHOE B3aMMO/ICHCTBHUS IMOCPEICTBOM ceTu «HTepHeTY.

8.2.YuuBepcuter o0ecriedyeH HEOOXOIUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO H
CBOOOJTHO  PACTIPOCTPAHAEMOr0 MPOrPaMMHOrO  oOOecreueHus, B TOM  4YHCIE
OTE€UYECTBEHHOTO MTPOU3BO/ICTBA!

— MS Office;

— Onmnepanmonnas cuctema Windows;

— AntuBupyc Kacnepckuii;

— Ilporpammuast cuctema s OOHapy>KEHHS TEKCTOBBIX 3aMMCTBOBAaHUN B
y4eOHBIX U HAy4HBIX padoTax «AHTHILIIaruat.BY3y;

— AutoCAD.

8.3.00yuaromumcst obecriedyeH JaocTyn (yIaJIeHHBIH JOCTYI) K COBPEMEHHBIM
npodeccruoHanbHbIM 0a3aM JTaHHBIX:

— DJeKTpOHHO-OMOMMoTeUHass cucTeMa wu3faTenbeTBa  «JlaHby. [DIeKTpOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pexxum noctyna: aiist aBTopu3. MOIb30BaTEICH;

— DIeKTpoHHO-OMOmoTeuHas cuctema ibooks.ru («AibOyke»). — URL: https://
Ibooks.ru / — Pexxum goctyma: 1y aBTOpHU3. MOJIB30BATEINICH;

— DnexTponHas 6ubimotexa FOPAMT. — URL: https://urait.ru/— Pexum nocryma:
JJI. aBTOPU3. MOJIb30BATEIICH;

— Enunoe okHO goctyma K oOpa3oBaTelbHBIM — pecypcaM -  Karajor
o0pa3oBaTeIbHBIX HMHTEPHET-PECYPCOB U TOJHOTEKCTOBOW JJICKTPOHHOW y4eOHO-
MEeTOIMYeCKON OnbmmoTeke mist oo1mero u npodeccruonaabHOro odpazoBanus». — URL:
http://window.edu.ru/ — Pexxum gocTyma: CBOOOIHBIN.

— CnoBapu w sHnumkionenun. — URL: http://academic.ru/ — Pexum nocryma:
CBOOO/IHBIN.

— Hayunas »snexktponHas Oubnuoreka "KuOepJlenmnka" - 310 HayuHas
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AJIEKTPOHHAsE OMOIMOTEKa, TOCTPOEHHAs Ha mapagurme OTKpbiTol Hayku (Open
Science), OCHOBHBIMU 3aJlauaMu KOTOPOU SIBIIETCS MOMYJISIpU3allisl HAYKU U HAy4YHOU
NeATeNIbHOCTH, OOIIECTBEHHBIM KOHTPOJIb KAYECTBAa HAYYHBIX MYOJIUKAIUM, Pa3BUTHE
MEXKIUCIMIUIMHAPHBIX UCCIEAOBAaHUM, COBPEMEHHOTO MHCTUTYTa HAYYHOU PEICH3UU U
MOBBIIICHHE TUTHPYeMOCTH poccuiickorr Hayku. — URL: http://cyberleninka.ru/ —
PexxuMm noctyna: cBOOOIHBIM.

8.4.006yuaromumMes odbecrneueH A0cTyn (yAaJIeHHbI JoCcTyM) K HH()OpMaMOHHBIM
CIIPaBOYHBIM CUCTEMAM:

— Hamumonaneupii  OtkpbiTeii  YHuBepcurer "MHTYUT".  becmmatHoe
obpaszoBanue. [DnexktponHsii pecypc]. — URL: https://intuit.ru/ — Pexum moctyma:
CBOOO/THBI.

8.5.IlepeueHp TeYATHBIX ©  DJIGKTPOHHBIX  U3JaHUN, HCIOJB3YEMBIX B
o0pa3oBaTeIbHOM MPOIIECCE:

1. TIIporoapsxkonoB A. B., [TeutoB II. A., CagoBuukoB B. E. Anroputmser Data
Science u ux mpakThdeckas peanmsanus Ha Python: ydueOnoe mocobue — M.: Undpa-
Wmxenepust, 2022. — 392 ¢. — ISBN 978-5-9729-1006-9. — URL.: https://znanium.com/
catalog/document?id=417222.

2. baeB A. A., UsanoB K. O., UnmaroB 0. A., Jleyxun A. H. I[Ipumenenue
00bEKTHO-OPUEHTHUPOBAHHOTO TPOTPAMMHUPOBAHUS B 3ajJadyax 0OpabOTKH CUTHAJIOB U
U300paKEHUH C JJIeMEHTaMH HCKYCCTBEHHOIO HWHTEIUIEKTa: ydeOHoe mocodue —
Bonrorpan: IMosomkckuit I'TY, 2022. — 206 c. — ISBN 978-5-8158-2275-7. — URL.:
https://znanium.com/ catalog/document?id=424643.

3. AmnnpeiiuukoB A. B., AmngpeiiunkoBa O. H. HHremnekTyanbHbIe
uHdopManronHblie cuctembl U Metoasl MU : yueOnuk — M.: HUL] UHOPA-M, 2023. —
530 c. — ISBN 978-5-16-014883-0. — URL.: https://znanium.com/catalog/document?id
=417737.

4. Huxonenko C. WU., Kamypun A., Apxanrenbckas E. ['myGokoe oOydenwue:
npaktuueckoe nocodbue — CII6.: TIutep, 2020. 480 c. — ISBN 978-5-4461-1537-2. —
URL.: https://znanium.com/catalog/document?id=378630.

5. Scuunkwuii JI. H. MHTeNeKTYanpHbIe cUcTeMbl: yueOHUK — M.: JlaGopatopus
snannii, 2020. — 224 c. — ISBN 978-5-00101-897-1. — URL: https://znanium.com/
catalog/document?id=365891.

6. IlstaecBa A. B., Paesuu K. B. UnTennexkryanbHble CUCTEMBI U TEXHOJOTHH:
yaebHoe nocobue — HoBocubupck: COY, 2018. — 144 c. — ISBN 978-5-7638-3873-2. —
URL.: https://znanium.com/catalog/document?id=342146.

7. Jlonma A. Anroputmbl oOy4eHwus ¢ oakperienueM Ha Python: mpaktudeckoe
nmocoone — M.: JIMK IIpecc, 2020. 286 c¢. — ISBN 978-5-97060-855-5. — URL.:
https://znanium.com/catalog/document?id=367155.

8. HckyccTBeHHBIN MHTEICKT M KOMIBIOTEpHOE 3peHue. PeanabHbie MPOEKTHI HA
Python, Keras u TensorFlow. Koyn Anupan, Mexep Kazam, Cumnxa [Nanmxky. ITutep,
2023.

9. Hzywaem Python. JIyrn Mapk. Bunbsimc, 2019.
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10. Python. COopuuk ynpaxHeHuid. BBenenue B s3bik Python ¢ 3agavamu u
pemennamu. CtuBencoH bpaiian. JIMK Ilpecc, 2021.

11. I'ny6oxoe oOyuyenue Ha Python. lllonne ®@pancya. [Tutep, 2023.

12. Beegenue B MammHHOE oOydeHHe ¢ momolibio Python. PykoBoacTBo s
CHEIUANKCTOB 10 padoTe ¢ naHHbIMU. AHapeac Mrosep, Capa ['Buno. Bunbsmc, 2022.

8.6.Ilepeuenr  pecypcoB  MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH

«HTEepHETY», UCTIOIB3YEMBIX B 00pa30BaTEIbHOM MPOLIECCE:

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

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

3. DBC «3uannym» (https://znanium.com)

4. 3OBC IPRbooks (http://www.iprbookshop.ru)
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9. OPTAHM3ALIMS OBYYEHHUS O JUCHUIIJIMHE (MOJIYJII0) 1JIs1
JIUL] C OTPAHUYEHHBIMHY BO3MOKHOCTSIMU

[Ipodeccopcko-nieqarornueckuit COCTaB 3HAKOMHUTCS c TICUXOJIOTO-
(GU3UOIOTMYECKUMH  OCOOCHHOCTSMHU ~ OOYYaloOIIMXCSl  WMHBAIMIOB W JIMI[  C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU  3JIOPOBbSI, HMHAUBUIYAJIbHBIMU IpOTpaMMaMu
peabuiuTanMy WHBaAIUIOB (Npu Hanmuuuu). [Ipy HEOOXOIUMOCTH OCYIIECTBIISIETCS
JOTIOJIHUTEIIbHAS TTOJJIEP KKa MIPEToIaBaHus ThIOTOPAMHU, TICUXO0JIOTaMU, COIIMATbHBIMU
pabOTHUKAMHU, MPOIIEAIIUMHU MOATOTOBKY aCCUCTEHTaAMH.

B cootBercTBUU ¢ MeTonuyeckumMu pekomeHparmsMu MunoOpHayku PD (ytB. 8
anpenst 2014 r. N AK-44/05BH) B Kypce mNpeanoyiaraeTcss MCMOIb30BaTh COIMAIBLHO-
aKTUBHbIE M pe(JIeKCUBHBIE METOABl OOYYCHHs, TEXHOJOTHUU COIMOKYJIbTYPHOM
peabumuTalii € TEJIBI0  OKa3aHHWsl TOMOIIM B  YCTAHOBJICHUM TOJHOIICHHBIX
MEXJIMYHOCTHBIX ~OTHOIICHUH C JAPYTMMU CTYJCHTaMH, CO3JaHUd KOM(OPTHOTO
TICUXOJIOTMUECKOTO KJIMMaTta B cTyAeHueckod rpymme. [logbop u pa3paboTka ydeOHBIX
MaTepUasIoB MPOU3BOJATCS C YUETOM MPEIOCTABIICHUSI MaTepuaia B pa3IM4HbIX (opmax:
ayJTUabHON, BU3yaJTbHOM, C HCIIOJBb30BAHMEM CHEIHABHBIX TEXHUYECKUX CPEJCTB U
UHGOPMAITMOHHBIX CUCTEM.

MenunamaTtepuansl TakXe CIEAyeT HCIOJIb30BaTh W aJalTUPOBATh C YYETOM
UHAUBUAYaTBHBIX 0COOeHHOCTEHN 00yuenus numi ¢ OB3.

OcBoenne aucuuiivabl gunamMu ¢ OB3 ocyiecTBiseTcsi ¢ HCHNOIb30BAHUEM
cpenctB 00yuyeHuss oOOLIEr0o W CHENUAIbHOrO Ha3HA4YeHHs (MEPCOHAIIBHOTO U
KOJUIEKTUBHOTO MCIIOJIb30BaHUS). MarepuanbHO-TEXHUYECKOE oOecrieueHue
nperycMaTpUBaeT MpUCIOcoOeHne ayIuTOpUH K Hyx1aM nui; ¢ OB3.

®opma MpOBEAEHUS ATTECTALMU Uil CTYJACHTOB-MHBAJIHMIOB YCTAaHABIUBAETCSA C
y4E€TOM HHIWBHUIYAIbHBIX TCUXOPU3NYecKuXx ocobeHHocred. [ns crymentoB ¢ OB3
npenycMaTpuBaeTCs JOCTyIHas (GopMa MpeaoCTaBICHUs 3aJaHU K OLICHOYHBIX CPEJICTB,
a UMEHHO:

— B TEYATHOW WJIM SJEKTPOHHOW dopme (g JHI] ¢ HAPYHICHUSMHU OIOPHO-
JBUTATEJIBLHOIO anmnapara);

— B MeYaTHOW (opMe WM SJICKTPOHHOUW (PopMe ¢ yBEIMYECHHBIM MIPUPTOM H
KOHTPACTHOCTBIO (JIs JIUI C HAPYLIEHUSIMU CIIyXa, PeUd, 3peHusl);

— METOOM YTEHUs] aCCUCTEHTOM 3aJjaHus BCIyX (JIJ1s1 JIUI] C HAPYLLIEHUSIMU 3PEHUS).

CryneHtaM ¢ MHBAJIMAHOCTBIO YBEJIIMUMBAETCS BpPEMs Ha MOArOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. |15l TAKUX CTYJAEHTOB MpeaycMaTpUBaeTCs JOCTymHas dopma
MpEeOCTaBIEHUsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCHbMEHHO HAa OyMare WM HAOOPOM OTBETOB HA KOMITBIOTEpE (ISl JIMI[ C
HapyLICHUSIMHU CITyXa, pEeUn);

— BBIOOPOM OTBETa W3 BO3MOXKHBIX BAapUAHTOB C HWCIOJIB30BAHUEM YCIIYT
acCUCTeHTa (7151 U1 C HApYIICHUSIMU OMIOPHO-/IBUTATEJILHOTO ammapara);

— YCTHO (AJ1s1 JIWI] C HAPYUIEHUSMU 3PEHUS, OTIOPHO-ABUTATEIBHOTO aIapara).
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k<ol no 3emseycmpolicmey

IIpu HeoOxoaumocTH JUIsi OOYYalOIUMXCS C HHBAJIMIHOCTBIO MpoLeaypa
OLICHUBAHUS PE3YJILTATOB 00YUEHHUSI MOKET MPOBOJUTHCS B HECKOJIBKO ITATMOB.
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