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

PaGouas mporpamma IUCHUIUIMHBI pa3paboTaHa Ha Kadeape BBICIICH MaTeMaTH-
ku, pusuku u nHpopmatuku (BMPull) ®I'BOY BO I'V3 B coOTBETCTBHH CO CIIEYIO-
MM HOPMATHUBHBIMH IOKyMEHTAMH:

— Ilopsimok opraHu3ali M OCYIIECTBICHHUS 0Opa30BaTEIbHON AEATETHLHOCTH TIO

00pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO 00pa3oBaHMs — IMporpaMMaM OakajiaBpuara,
mporpaMmaM CHEIHAINTETa, POorpaMMaM MarucTpaTyphbl, YTBEPKICHHBIA MPUKA30M

MunoOpnayku Poccun ot 06.04.2021 No245.

— denepanpHblil TOCYIAPCTBEHHBIN 00pa3oBaTeNbHbI CTaHIApT BbICHIET0 o0Opa-
30BaHMsl MO HampapiieHuio nmoAroToBku 05.04.06 Dxosorus U MpUPOAONOIb30BaHUE,
yTBEPKJICHHBIN MpukazoM MuHHUCTEpCcTBa 00pa3oBaHus M Hayku Poccuiickoii Denepa-
uuu ot 07 aBrycra 2020 r. N 897.

Pabouas mporpamma AHCIUIIMHBI COCTaBJI€HA B paMKaX OCHOBHOM mpodeccuo-

HaJbHOUM oOpa3zoBaTenbHOU nporpammel (OITOIT) Beiciiero oOpa3oBaHusl U yUYUTHIBAET
0COOEHHOCTH O0Yy4Y€HHUs MPU UHKIIO3MBHOM OOpa30BaHWM MHBAJIUIOB U JIUI] C OIPaHU-
YEHHBIMU BO3MOKHOCTSIMH 3710p0Bbsi (OB3).

PazpaboTunku: -7OKTOp TEXHUUYECKUX HAyK, KaHIUAT (U3UKO-MaTEMAaTHIECKUX HAYK,
npodeccop kadeapst BMPul O.A. KocopykoB; -KaHIHIAT ITeIaroru4eckux HaykK, J10-
neHT kadenpst BM®ull C.M. Cainos; -kanauaaT Gu3HKO-MaTeMaTHIECKUX HAYK, J10-
et kadenpsr BM®ull A.B. Mokpsikos; -accuctent kadeaps BM®ull B.B. Jlo6an-
1OB.

Pabouas mporpamma JUCLUIUIMHBI pacCMOTpPEHAa W 0J00peHa Ha 3acelaHuu Kadeapbl
BbICIIEH MaTeMaTuKu, Gpu3uku 1 uHpopmatuku (mporokon Ne 8 ot 23.04.2025 r.).

3aM. pykoBoaurens ¥ MC
Onexcenko O.M.

[Iposepeno
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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 nuctuiuindbl b1.B.10 «Cucmembl ucKyccmeenno2o uxnme-
nekmay (nanee — JUCHUIUIMHA) COCTaBJIeHA B COOTBETCTBUU ¢ TpeOoBaHusimMu — Dene-
paibHBIA TOCYIAPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT BBICIIETO0 OOpa30BaHUA IO
HarnpaByieHut0 noaArotoBku 05.04.06 Dkonorus U OpUPOIONOJIB30BAHHUE, YTBEPKIACH-
HBIM TIpuKa3oM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickori ®@eneparnuu ot 07
aBryctra 2020 r. N 897., nucbma Munobpuayku ot 14.06.2023 r. No MH-5/179660 B
paMKax HCIOJHEHUs MOAMYyHKTa «O» myHkTa 1 mepeuns nopyuyenuil I[lpesunenta Poc-
cuiickoit @eneparuu ot 29 siuBaps 2023 r. Ne [Ip-172.

Heab y4yeOHoi#i nucuMmimnabl «Cucmemvl UCKyccmeeHHo2o unmesniekmay — Gop-
MHUPOBAHUE LIEIOCTHOTO MPEACTABICHHUS O COBPEMEHHOM COCTOSIHUM TEOPUU U MPAKTHU-
KH TIOCTPOEHUS] UHTEJUIEKTYaJIbHBIX CUCTEM Pa3JIMYHOTO Ha3HAYEHHMsI, OBJIAJICHUE CTY-
JEHTaMU OCHOBHBIMHU METOJIaMH TEOPUU HMHTEIUIEKTYaJbHbIX CUCTEM, MPUOOpPETEHHE
HABBIKOB IO MCIOJIb30BAaHUIO MHTEIUIEKTYaJIbHBIX CHCTEM, U3YYEHUE OCHOBHBIX METO-
JIOB MPEJICTABIICHUS 3HAHUI 1 MOJEIMPOBAHUS PACCYKICHUN.

3aoauu yuebHOU OUCYUNIUHDL:

— 081a0emb SHAHUAMU U HABLIKAMU 8 001ACMU UCKYCCMBEHHO20 UHMELIeKMA,

— 0C80UMb OCHOBHBIE MEMOObL MeOPUL UHMENEKMYAIbHBIX CUCTEM,

— HAYYUMbCSL OPUEHMUPOBAMBCS 8 PA3IUUHBIX MUNAX NPUKIAOHBIX CUCTEM, OCHO-
BAHHBIX HA CUCMEMAX UCKYCCMBEHHO20 UHMEILIeKmMA,

— HAYYUMbCSL OPUEHMUPOBAMBCS 8 PA3IUYHBIX MemOooax npedcmasieHus OaHHbIX
OJ151 NPUMEHEHUS 3HAHUL 8 CUCTNEeMAX UCKYCCMBEHHO20 UHMEeNLIeKMdA,

— yMemb ulOUpamv MoOelb NPUMEHEHUs 3HAHUL 8 CUCMeMAX UCKYCCMBEHHO20
UHmMeneKma,

— NOYUUMb HABLIKU NPOSPAMMUPOBAHUSL Ha A3biKe Python,

— NOJYYUMb HABBIKU UCHOTIL308AHUSL NPOPUIbHBLIX bubauomex szvika Python o
C030aHUsL U 00YYEeHUS HeUPOHHBIX Cemell.

2. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 110
JUCHUIIIIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMHU
PE3YJIbTATAMU OCBOEHUSA OBPA30OBATEJbHOU ITPOI'PAMMBbI
UHJIMKATOPAMU JOCTUXKEHUSA KOMIIETEHIIUNA

[TnanupyeMpIMu pe3yJbTaTaMu OOYYCHHs MO AWCIUILIMHE (MOIYIIO) SIBISAECTCS
dbopmMupoBaHUE y OO0YUYAIOITUXCS KOMIIETCHIIMN /WK yactu kKommeteHiui. Chopmu-
POBAHHOCTH KOMITETEHITMI W/WJIM YaCTH KOMIIETEHIIMI OIIEHUBACTCS C TIOMOIIBIO MH/IH-
KaTOPOB JIOCTHKEHUST KOMITCTECHIIU.
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B pamkax n3ydeHHs JUCUUILIMHBI (MOAYJISI) OCYLIECTBISETCS MPAKTUYECKas MOA-
roToBKa oOydarommxca K Oyaymieil mpodeccroHanbHOR AesTenbHOCTU. Pe3ynbrarom
0o0y4eHHs] MO AMCHUIUIUHE SIBIsETCS (OPMHUPOBAHKME Y OOYYAIOIIUXCS MPaKTUYECKUX

HaBBIKOB:

— OPUEHMUPOBAHUSL 6 PAZIUYHBIX MUNAX NPUKIAOHBIX CUCHEM, OCHOBAHHBIX HA
CUCMeMAax UCKYCCMBEHHO20 UHMEILIEKMA,
— OPUEHMUPOBAHUS 8 PA3IUYHBIX Memo0ax NpeoCmasieHus OAHHbIX OJisl CUCTEM
UCKYCCMBEHH020 UHMENNeKMA,
— UCNOIb308AHUSL CUCMEM UCKYCCMBEHHO20 UHMENLIeKMd 6 NpPOohecCUOHANIbHOU
oesimelbHOCm.

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

Tabauua 1.1 — Ilnanupyemsbie pe3yabTaThl 00yUYEHUS IO TUCHUILIINHE

PesynbTartsl
Kon u nHaumeHoBa- 00yuyeHusl MO JUCHUILINHE (MOTYTIO
Koa u HaumeHo- A y ( yauio)
BaHHe KOMIIe- HHE HHANKATOpa Cooeporcamenvnvle Cooeporcamenvnule
TeHU Uil AOCTHAKEHNS 71emennbl InemMeHmol
KOMIETEHIMH (Oeckpunmopoti), (Oeckpunmopbwti),
3HAHUA YMEeHUs, 671a0eHU
MK-1. IIKoc-1.1 Oobyuarowuiics 3naem: OO0yuarmonuiica ymeer:
Cnocoben  pemats | 3gath M ymern | A.1.  Maremarudeckune oc- HA.1.  VYcramaBmmuBath Python
sajaqn HayqHO- | o o0JIb30BATHL Ha | HOBBI CHCTEM HCKYCCTBEHHOTO | M €r0 MaKeThl C TIOMOIIbIO Ta-
HCCIIeI0BATENbCKON . .
enentoci NpaKTHKe coBpe- | MHTCIICKTa; KETHOT'O MEHEIIKEPA;
’ J.2.  OcHOBHBIE THIIBI 3a- J1.2. PaGorate ¢ 0a30BBIMH
BKIfOYas IiaHupo- | MEHHBIE  METO/bI
R opramma- | miannpopanms ;| AL PEIACMBIX C HCIOB30- TUIIAMH JaHHBIX s3bIKa Python,
Lo ’ npos P p BaHUEM CHCTEM HCKYCCTBCH- (afimamu, omepanMoOHHOW CH-
63 | OpraHusanuu HOT'O WHTEIIJICKTA, cTeMOd W OuOIMOTeKaMH, He-
MPHBOPHOC, - METPO™ | yicoormueckoro m | g3 T 6
JOTMYecKoe M HH- .3. Wbl CHCTEM MAaIlliH- | OOXOMWMBIMH JUISI HCITOJIB30-
OpMALHOHHO- arposroJiorue- HOTo 00yYeHus; BaHMsI HEHPOHHBIX CETEH;
METONYECKOE CKoOro MOHMTO- | J[4. Bunsl knaccuduxa- J.3. Hcnonp3oBath ouo-
obecreuenue JKojo- | pUHIra,  0a30Bble | [Hid, KITACCU(PUKATOPBI, nuoreku Python mnst pemenus
THYECKOro H  arpo- | ocHoBbl ero mpu- | J.5. Mogenn KJIaCCU(PUKA- | MPHUKIAIHBIX 3a/1a4;
9KOJIOTUYECKOTO . o
o oopHoro, undop- | LU JA.4.  IlpoBoauTh MEPBUYHBIN
p ’ - J.6.  Metozp! knactepusa- aHaJIM3 WCXOJHBIX JaHHBIX Ha
KEHEPHO- MALMOHHO
KOTOIHECKIX MeToxmdecKoro u | ¥ § NpeaMET NPUMEHHMOCTH K 3a-
N H.7.  Tunsl HEHPOHHBIX ce- nmade texaonorui U,
U3BICKaHUK B cU- | METPOJIOTHYECcoro N 5o
CTeMe  KOJNOTHYE- | oeCHed e s TeH U UX OTIIMYHUTCIbHBIC I0.5. CIIOJIB30BaTh  aJiro-
CKOTO  MPOEKTHPO- 0COOEHHOCTH; PUTMBI KJIaccU(UKALUM, KIla-
Bauus u OBOC, ¢ J.8.  TlomynspHble apxu- CTepU3alliy JTaHHBIX Ha Mpak-
UCII0b30BAHUEM TEKTYPbl HEUPOHHBIX CETEH, THKE;
METOIOB  JKOJIOTH- cBéprounsle HelipoHHsble cety; | J.6.  Omnpenenars Hauboiee
ueckoi  mudppoBoit J.9. MexaHu3Mbl 00y4eHUs | TMOAXOMAIIMN aITOPUTM IS
kaprorpadun, mpo- HEHPOHHBIX CETel; pElIeHns] TMOCTaBIIEHHON 3a/1a-
CTPAHCTBCHHOTO J.10. MexaHu3MbI IOCTPOE- | 4H;
aHall3a U M JIN- o o
OBaH;ﬂ ole HUSI HEHPOHHBIX CETEW s J.7. Pemarp onTuMm3amnu-
P aHaJIn3a W300pakeHUH; OHHBIC 3a7a9d W TIOIOUPATH
J.11. MexaHu3Msbl IoCTpoe- | THIEpPHapaMETPEl C MOMOIIBIO
HUSI HEUPOHHBIX CeTeH NS METOJIOB ONTUMU3AIINH;
©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p 4




%‘%ﬁ locydapcmeeHHbIl yHUsepcumem CTO CMK
e o 3emneycmpoiicmey
PesynbTartsl
Kot 1 HaumeHo- KHO;[:L i;l:l\:;lgsz- 00y4YeHUsI IO TUCHHUTIMHE (MOLYJIIO)
BaHHe Komile- PR—- Cooeporcamenvnvle Cooeporcamenvnule
TeHUuii nemMeHmbl J/1eMeHmbl
KOMHIETCHIIHU (Oeckpunmopoti), (Oeckpunmopbwti),
3HAHUS YMeHUs, 671a0eHUs
aHaau3a TEKCTOB. J.8.  Hcnonp3oBath

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-
CUOHAJIBHOH NIEATEIBHOCTH;
J.11. Beigenars 3amaunm B
npo(eCCHOHATIBHON  JIEATEIIb-
HOCTH JUIS PEUICHUS MX C TO-
MOINBI0  HMHTEJUIEKTYaIbHBIX
CHCTEM.

3. MECTO JUCHUILINHBI B CTPYKTYPE OCHOBHOM
MPO®PECCUOHAJBHON OBPA3OBATEJIBHOM [TPOT'PAMMBbBI

JuctuminHa «CHCTeMBl HCKYCCTBEHHOTO MHTEIUICKTa» OTHOCHTCS K JIMCIIUTLIH-
HaM 9acTd, GOpMHUpPYyEeMON ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH.

JlucrumnmHa u3ydaeTcs Ha 2-0M Kypce B 4-0M ceMecTpe Ha O9HOU dopme oOyde-
HUSL.

4. OFBEM JIUCHUILIMHBI 1 BUJIbl YYEBHOMN PABOThHI

OO6m1ast Tpya0€MKOCTh AUCHUTUIMHBI «CHCTEMBbI UCKYCCTBEHHOT'O MHTEJIJIEKTa» CO-
CTaBJIsIET 2 3a4€THBIC €AUHUIILI WJIM 72 aKaJeMHUYECKUX Jaca.

O0BEM TUCHUIUIMHBI 110 BUJIaM YUeOHBIX 3aHATHH (B Yacax)

Bcero gvacos
OYHO-
OO0BEM TUCITUTIITUHBI otHa 3a09Has 3a0dHai
dbopma dbopma
dopma
o0yuyeHHs o0yuyeHHs
oOyJeHus
OO611ast TpyA0EMKOCTh JTUCITUILTHHBI 72 72 72
KonrtaktHas paboTta oOyyaromuxcs ¢ mnpe- 30 26 10
noAamaTeneM (MO BHJAAM Y4YEOHBIX 3aHS-
THit) (BCEro)
AynauTtopHas pabota (Bcero): 30 26 10
B T. YHCJIC:
Jlexmuu 10 8 4
©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p. 5




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

Bcero yacos

OYHO-
, OYHast 3a04Hast
OO0BEM AUCIHUIUTUHBI 3a04Has
opma opma
dhopma
o0ydeHus o0yJeHus
o0ydeHus

B T.4. IPAaKTHYECKasl IOATOTOBKA

CeMuHapbl, NPaKTUYECKUE 3aHATUS 20 18 6
B T.4. IPAaKTHYECKasl IOATOTOBKA

JlaGopaTopHble pabOoThI

KypcoBoe npoektupoBanue

CamocrosaTrenbHas paboTa 00ydaromuxcs 42 46 62

Bun npomexyTodHol arrectanuu oOyda- 3a4eT 3a4eT 3a4eT

IOIIEToCs (3a4eT / DK3aMEH)

JlucuurniauHa peaau3yercs MOCPEICTBOM MPOBEIEHUSI KOHTAKTHONW paboThl ¢ 00y-
qaromuMucsa (BKIIIOYas MPOBEACHHE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOSI-
TEJIBHOU pabOThl OOYHAIOIINXCS U MPOMEKYTOUHON aTTECTAIUH.

KoHnrtakTHas paboTra MOKeT ObITh ayJUTOPHOM, BHEAYJUTOPHOM, a TaKKE MPOBO-
JUTHCS B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEeIbHOM Cpejie YHUBEpPCUTETA (aee
— OUOC). B ciaydae npoBeeHHs] 4acTU KOHTAaKTHOM paboThl no guctumimae B DOC
(B COOTBETCTBUU C pacHUCaHUEM YUYEOHBIX 3aHSATUH), TPYJOEMKOCTh KOHTAKTHOM pado-
Thl B DM1OC 3KBUBaJIeHTHA ayJUTOPHOU padoTe.

5. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
5.1. Copep:xkanue y4eOHON TUCHUILTHHBI

Tabmuna 5.1.1. — CtpykTypa yueOHON AMCIMUILUIMHBI JJI1 OYHOU (hOpPMBI 00yUeHUs

KomnyectBo yacos Kowm- dopma
HazBanus cogeprkareabHbIX J— Ie- KOHTPOJIS
pa3aeNnoB U TeM y4eOHOM Tuc- TEH-
LATLIHHEL Bcero B TOM YHCJIE -
nek. | mp. | mab. | maA. | CP
1 2 3 4 5 6 7 8 9
Tema 1. MaremaTH4eCKHI JINK- Verubrit
0e3 10 AJIeMeHTaM TEOPHH Be- 12 ) ) g ompoc, 1abo-
POSITHOCTH, TUHEIHON anredpsl paTopHasdt pa-
¥ MAaTEMaTHYECKOr0 aHAJIN3a. bora
Tema 2. OCHOBHBIC 33a4H CH- Yerubti
ompoc, 1abo-
CTE€M HCKYCCTBEHHOI'O MHTEN- 8 1 1 1 5 MKoc-
paTtopHas pa-
JIEKTA. 1 6oTa
VcrHBIN
ompoc, 1abo-
Tema 3. OO0mIrie METOBI Kiac- 9 ) 3 ) ) paTtopHas pa-
cuduKanum. 6oTa, pacueT-
HO-
rpaduueckast
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%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
Wy rno 3emsieycmpoucmey
pabota
YcTHbIi
Tema 4. baitecoBckuii Kiaccu- 7 1 1 5 orpoc, 1abo-
(bUKaTOp W PEIIAIOIINE ICPEBbS. paTopHas pa-
Oota
Tewma 5. JIuneiHBIe MOJEIN VTt
4 1 3
MaITMHHOTO 00YYEeHUSI. ornpoc
Tema 6. MeToap! kiactepusa- 4 1 3 VYerHbli
107078 ompoc
YcrHbIi
ompoc, 1abo-
Tema 7. HeiipoHHble ceTH. 28 2 8 2 16 p'%TOpH""‘ pa-
0Ta, KOH-
TpOJIbHAA pa-
6ota
dopma MpoOMEKYTOUHOM aTTe- 3a4éT
CTaINH
Bcero gacos 72 10 12 8 42

Ta6nuna 5.1.2. — CTpykTypa yueOHON AUCIUIIIMHBI 151 OYHO-3a04Hast popMbl 00yUe-

HUA
KomnyectBo yacos Kowm- dopma
- KOHTPOJIA
HazBanus co;[epncaTem:HHx OYHO-3204HAS e p
pa3zienoB U TeM y4eOHOM auc- TEH-
B TOM YHCJIIE
LUATITAHBI BCEro 007041
nek. | mp. | mab. | maA. | CP
1 2 3 4 5 6 7 8 9
Tema 1. MaremaTuueckuii JTuK- YcTHBIH
6€3 Mo AJIEeMEHTaM TEOpUH Be- 12 ) ) g ormpoc, 1abo-
POSITHOCTH, TUHEIHON anredpsl paTopHasi pa-
¥ MaTeMaTHUeCKOTO aHaIN3a. Gota
Tema 2. OCHOBHBIE 3a/1a49H CH- YorHbii
ompoc, 1adbo-
CTE€M MCKYCCTBEHHOI'O MHTEN- 8 1 1 1 5
paropHas pa-
JIEKTA. 6oTa
YcTHbI
ompoc, 1ado-
aTOpHas pa-
Tema 3. OOmme MeToAbI Ki1ac- patopHai p
CHbHKAHH 9 2 3 2 3 0ota, pacuer-
H. [TKoc- HO-
1 rpaguueckast
pabota
YcTHbI
Tema 4. baitecoBCKuiA Kiaccu- 7 1 1 6 ompoc, 1abo-
dbuKaTop U peuaronue 1epeBbs. partopHas pa-
Oota
Tema 5. JInneitHble MOIETH 4 1 4 VerHbri
MaIIMHHOTO O0YYeHHSI. ompoc
Tema 6. MeToapl knacTepusa- 4 1 4 VerHbI
015058 ompoc
YcTHbI
Tema 7. HelipoHHBIE CETH. 28 2 6 2 16 ompoc, n1abo-
paropHas pa-
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%‘%ﬁ ocydapcmeeHHbIl yHUsepcumem CTO CMK
e rno semseycmpoucmey
6o0Ta, KOH-
TpOJIbHAA pa-
bora
dopma MpOMEKYTOUYHOM aTTe- 3a4éT
CTaINH
Bcero vacos 72 8 10 8 46
Ta6nuna 5.1.3. — CtpykTypa yueOHOM AUCITUIIIMHBI IS 3a09HOM ()OpMBI 00yUCHHS
KonuuecTBo wacon Kowm- ®opma
Hazpanus COZIEpIKATENbHBIX S Ie- KOHTPOJIS
pa3zienoB U TeM y4eOHOM auc- TEH-
ATLTHHbL Bcero B TOM YHCJIC -
nek. | mp. | mab. | maA. | CP
1 2 3 4 5 6 7 8 9
Tema 1. MaremaTuueckuii JTuK- YcTHbid
0€3 10 dIIEMEHTaM TEOPHH Be- 2 g ompoc, 1abo-
POSITHOCTH, IMHEWHOHN anreOpbl paropHas pa-
Y MaTEeMaTUYECKOTO aHan3a. Gora
Tema 2. OCHOBHBIE 33/1a4H CH- ¥ CTHEIH
ompoc, 1adbo-
CTE€M MCKYCCTBEHHOI'O MHTEN- 9,5 0,5 1 8
paropHas pa-
JICKTA. Sota
YcTHbIM
ompoc, 1ado-
Tema 3. OOmIKie METOIBI Kilac- patoptai pa-
= A 10,5 0,5 2 8 0orta, pacuer-
CHU(HKAIHH.
HO-
rpaguueckast
pabota
ITKoc- VYerublit
Tema 4. baitecoBCKuiA Kiaccu- 35 0.5 3 1 ompoc, 1abo-
dbuKaTop U peuaronue 1epeBbs. ’ ’ paropHas pa-
bora
Tema 5. JInneitHble MOIETH Verubrit
8,5 0,5 8
MaIIMHHOTO O0YYeHHSI. onpoc
Tema 6. MeToasl knacTepusa- 9 1 g VerHBIH
1007078 ompoc
YcTHbIM
ompoc, 1ado-
o aTOpHas pa-
Tema 7. HelipoHHbie ceTH. 18 1 1 2 14 patopHai b
0oTa, KOH-
TpOJIbHAS pa-
Oota
dopma NpoMEKYTOYHOU aTTe- 3auér
CTaIuu
Bcero vacos 72 4 4 2 62

OCHOBHBIMHU 3Tanam (HOPMHUPOBAHHS YKA3aHHBIX KOMIETEHLUNA TMpU H3yUYECHUU

CTYJIEHTAMH JUCIUIUIMHBI SBIIIOTCS TIOCJICIOBATEIIBHOE HW3YYCHHE COICPKATECIHHO
CBSI3aHHBIX MEXIY COO0U pazodenos (mem) yueOHBIX 3aHATUN. M3ydeHne Kaxmaoro pas-
nena (TeMbl) MpeaIoiaracT OBJIAJICHUE CTYJACHTaMH HEOOXOTUMBIMA KOMITCTCHITUSMHU.

U3zmeHeHue 0 Okzemnnsp Net

Bebinyck 1

©rvs3 Cmp. 8




%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
Wy rno 3emsieycmpoliicmesy

Pe3ynbTar arrectanuu CTYJE€HTOB HA Pa3IMYHbBIX dTanax (HOPMUPOBAHHS KOMIIETEH-
LU [TI0Ka3bIBAECT YPOBEHb OCBOCHUA KOMIIETCHIIUNA CTYIEHTAMM.

PacnpenesieHue pa3aejioB M TeM TUCUMILIMHBI 10 BHAaM 3aHATHI

©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p. 9




ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

Tabnuma 5.2.1. - PacnipeneneHue pa3aesioB U TEM IUCIUIUIMHEI 110 BUAaM 3aHs-
TUM JIJ11 OYHOM (POpMBI 00YUCHHUS

Ilnanupyembie (KOH-
TpoJIMpyeMble) pe-
3yJIbTATHI OCBOCHUSI:
ko1 ¢popmMupyemoii
KOMIIETeHIIMU U UH-
JMKATOPbI 10CTHAKE-
HHUSI KOMIIETEHIUH
(3 Tabm. 1.1)

HaumenoBanue pa3ieJios,
TeM JQUCHUNJINHBI

Conep:xanue pasjiena,
TeMBbI

Buab! yueoHoii p:

KonTakTHas pa6ot

Jlekmumn,
qgac.

JlabopaTopHbIe
3aHATHSA, Yac.

I
C¢
3

IIK-1:
ITIKoc-1
J.1

Jleknusa 1.1. MaremaTnue-
cKkuii ink0e3 mo anaredpe.

Bexropras anrebpa.
MHoromepHbIe TIpo-
cTpaHcTBa. PaccrosiHus.
T'unepnnockocTsb.

IIK-1:
ITKoc-1
.1

Jlexnusa 1.2. JInk6e3 mo ma-
TEMATHYECKOMY aHAJIN3Y U
TeOpHHU BEPOSITHOCTH.

DYHKITUNA HECKOIBKUX
MePEMEHHBIX. JKCTpe-
MyMsbl. UncneHHsIH no-
uck pemenus. Pacnipe-
JIeJICHUS] M BEIOOPKH.
XapaKkTepUCTUKH CITy-
JaifHON BEIUYHMHEL.

IIK-1:
ITIKoc-1
J.2

1.3

Jleknuda 2. OcHOBHBIE 32-
Ja4H CUCTEeM UCKYCCTBEH-
HOI'0 MHTEJJIEKTA.

OCHOBHEIE 33/1a49U CH-
CTEM HCKYCCTBEHHOTO
uHTeekTa. Kimaccudgu-
Kalysl, KIacTepH3aIus,
perpeccus. Tumbl Ma-
IIMHHOTO O0YYCHHUS: C
yuutenem, 0e3 yuurTens,

IIK-1:
ITIKoc-1
1.4

.5

Jlexknus 3. Ooume MeToabl
KJIaccupuranum.

JBykiaccoBas (OuHap-
Hast) ¥ MHOTOKJIacCOBast
kinaccugukanys. bu-
HAPHBIN KIacCupUKaATOP
KaK COBOKYITHOCTh pe-
maromel GyHKITNN 1
nopora. Pemaromas
(yHKIUS KaK TUTIEepIIo-
BEPXHOCTh B IPOCTPAaH-
CTBE MPU3HAKOB. 3a1a4a
o0OydeHus kiaccupuka-
TOpa, 00yJaroIas Bbl-
oopka. [IpoctpancTBo
MIPU3HAKOB OOBEKTOB U
MPOCTPAHCTBO TIApameT-
POB KJIacCU(pHUKATOPA.
Anroputwm k-
Onxaimux coceneit

©rys

Bebinyck 1

N3meHneHue 0
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ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

TpoJIMpyeMble) pe-
3yJbTATHI OCBOEHHS:
ko1 ¢popmMupyemoii
KOMIETEHIINH U WH-
JHKATOPBI TOCTHKE-

HaunmeHoBaHue pa3aejaos,
TEM THUCHHUIIIMHBI

Conep:xanue pazjiena,
TeMbI

Bunsl yueOHoi p:

(kNN). Meps! o1ieHKH
KJIACCU(UKAIUH: TT0JI-
HOTa, TOYHOCTb, OIINO-
KU TIEPBOT'O M BTOPOT'O
pona, F1, AUC. Kpusbie
ROC u DET.

IIK-1:
ITKoc-1
.5

Jlexknus 4. BaliecoBcKuii
KJIaccupukaTop u pemaro-
1IHe 1epeBbsl.

HawuBHbrii OaiiecoBckuit
kinaccudukarop. Iapa-
MeTpUYecKas KIaccu-
(uKanys B Ipearnoso-
’KEHUH MHOTOMEPHOTO
HOPMAJIBHOTO pacmpe-
JeNIeHUs PU3HAKOB.
ANTOPUTMBI, OCHOBaH-
HbIE Ha IPUMEHEHUH
peIIaIOMIKX JePEBLEB.
Kpurepuu paznenenus
y371a: HH)OPMAILINOH-
HBIH BBIUTPHINIL. AHCAM-
O5u peraromux aepe-
BBEB: CIIy4YaiHbIi Jec,
TPaaUeHTHBIN OyCTHHT

IIK-1:
ITIKoc-1
1.4

.5

Jleknus 5. JInneiHbIe MO-
JeJii MALINHHOTO 00yyYe-
HUA.

Jluneitnsie Monenu
knaccudukaryu. Pazne-
JISIOIIas THIEePILIOC-
KOCTb. METO[I TJIaBHBIX
KOMIIOHEHT. J{uckpu-
MuHaHT @umiepa. Me-
TOJI OTIOPHBIX BEKTOPOB.
AJTanTUBHBIN TUHEHHBIN
CyMMAaTop, KaK JIMHEH-
HBIN KJ1accuduKaTop u
MoJieb HelpoHna. [lep-
uenTtpo PozenOnarra.
MHorocnoiHbIe MOJIHO-
CBSI3HbIC HEMPOHHBIE
cetn. O0y4yeHHne MeTO-
JIOM O0OpaTHOTO pacIpo-
CTpaHECHHS ONTHOKH.

IIK-1:
ITKoc-1

1.6

Jleknusa 6. Metoanl KJia-
cTepu3anusi.

Knacrepuzanus u Busy-
anmm3anms. Metoast k-
means, uepapxudeckas
arJioMepaTHBHAs KJia-
crepusanus, kaptel Ko-
XOHEHa, CTOXacTHuye-
CKOE€ BJIOKEHHE coceen
(t-SNE). Meps! onieHkH
KJactepu3auuu. I'ene-
TUYECKHUN aJITOPUTM.

©rys
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Ilnanupyembie (KOH-
TpoJIMpyeMble) pe-
3yJbTATHI OCBOEHHS:
Kkoj popMupyemoit
KOMIIETEeHIIUM U UH-
JMKATOPbI 10CTHHKE-

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

HaunmeHoBaHue pa3aejaos,
TEM THUCHHUIIIMHBI

Conep:xanue pazjiena,
TeMbI

CTO CMK

Bunsl yueOHoi p:

IIK-1:
ITIKoc-1

1.7
1.8
1.

Jleknusa 7.1. CBépTounbie
HelPOHHBIE CEeTH.

JInk6e3: monsaTue
CBEPTKH (B AUCKPETHOM
ciyyae). MHorocnou-
HbI€ HEUPOHHBIE CETH.
IIpobmema 3aTyxanus
rpaagueHTa. Pemenne —
CKBO3HOE COETMHEHUE
(skip connection). Ap-
xutekTypa ResNet.
[Ipobnema GonpiIoro
YHCIia TapaMeTpOoB TOJ-
HOCBSI3HBIX CETEH I
BXOZOB OO0JIBIION pa3-
MepHOCTH (M300paxe-
Huil). Pemenne — cBép-
TouHBIe ceTH. Cron
CBEPTKH, ITyJIMHTA, HE-
nmuneiHoctn. Couera-
HUE CBEPTOUYHOM U IOJI-
HOCBsI3HOU ceTell. Jla-
TEHTHOE TIPOCTPAHCTRO,
SMOEIINHT. APXUTEK-
typa U-Net. ITomysip-
HbIE apXUTEKTYPHI CBEP-
TOYHBIX HEMPOHHBIX
cereii: AlexNet, VGG,
Inception (GoogLeNet).

IIK-1:
ITKoc-1

1.7
1.8
I

Jlexuus 7.2. HeiiponHsble
ceTH 00padoTKH TeKCTa U
Tpancdopmepsbl.

3amada opOXKICHUS
00pazoB. ['eHepaTUBHEIC
COCTSI3aTeIIbHbIC CETH.
Huddysnonnas Mmoaens.
O6paboTKa TEKCTOB.
BekropHble npencras-
JICHUS 715 TEKCTa:
word2vec. PekyppeHT-
HbI€ HEPOHHBIE CETH,
LSTM, GRU. Tpanc-
¢dopmepst, BERT, GPT.
TpaucgepHoe 00yde-
Hue. Juctuuisnus ce-
TEH.

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

10

J1a60paToprle, NMPaKTUYC€CKHE U CEMUHAPCKHUE 3aHATUSA

©rys Bebinyck 1
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Ilnanupyembie (KOH-
TpoJIMpyeMble) pe-
3yJbTATHI OCBOEHHS:
Kkoj popMupyemoit
KOMIIETEeHIIUM U UH-
JMKATOPbI 10CTHHKE-

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

HaunmeHoBaHue pa3aejaos,
TEM THUCHHUIIIMHBI

Conep:xanue pazjiena,
TeMbI

CTO CMK

Bunsl yueOHoi p:

MK-1: 3HaKOMCTBO C 6a30BbI-
HKoc.-l MU THIIAMHU JTaHHBIX U
JlabopaTopHas pa6ora 1.1. | OCHOBHBIMU YIIpaBIIs- |
11 Beenenue B Python. IOIIMMHU IIOCJIEI0Ba-
JI'Z TenbHOCTAMH. PaboTa ¢
) GyHKUMAMH.
K-1:
MKoe-1 Pabora ¢ maccuBamu u
JlaGopaTopHas padora 1.2. | HaOopamu. YpaBieHue 1
12 MaccuBbI U cpe3bl. MacCUBaMH JTAHHBIX.
I['3 bubmuorexa Numpy.
Pabota co cTpokamu,
[K-1: TEKCTOM H (aiinamu.
IKoc-1 JlaGopaTopHas paGora 1.3. Pabora co crosapsu
N MHOKecTBamMu. bubmmo- 1
.2 Crpoxn, ¢aiisbl U c10BapH. N
3 TeKa i paboThI ¢ (aii-
’ JIaMH{ ¥ OTIePaliOHHON
CHUCTEMOM.
Pandas u MeToBI pabo-
[IK-1: THI ¢ TAOJMUIIAMH B
HKoc.-l JlaGopaTopHas padora 2. Python. Matplotlib,
13 AHaIU3 ¥ BU3yaJIu3anus Plotly u Bu3yanuzanus 1
I[. 4 JTAaHHBIX. nmauabiX. [IpoBenenne
) NEPBUYHOTO aHATN3a
JTAHHBIX.
IK-1:
IKoc-1 JlabopaTopHas padora 3. KrnaccnuKaws Ha oc-
Kaaccuduicaunst cpex- HOBe MeToja k-cpeaamx !
.3 crBamu Python. A PCIUHIX.
.5
TTR-1: [Mocrpoenune u 00yye-
ITKoc-1 HUE JTUHEHHBIX MOJenei
.3 JlabopaTopHasi padora 4.
MAIIMHHOTO 00yUYeHHS. 1
.5 IlepcenTpoHn.
1.6 [Mpumenenne npohuib-
I[.7 HBIX OUOJIMOTEK.
K-1: Knaccudukarus n3o0-
MKoc-1 JIaGopaTopnasi padora 5.1, | DANCHHMN Ha OCHOBE
CBE€PTOYHBIX HCUPOH-
Pacno3naBaHue nzoépake- ., 1
A3 i HbIX cereld. [Ipumene-
1.6 ) HHUE TPOPHIBHBIX OHO-
J.8 JINOTEK.
K-1: Pabora ¢ Tekcramu u ux
IKoc-1 JlabopaTopHas padora 5.2. | BEKTOpPHBIMH IIPEICTaB-
HNHuTesiekTyaqbHas 00pa- | JICHUSIMH TEKCTOB. 1
.3 00TKa TeKcTAa. [IpumeHenue Ipoduib-
J1.6 HBIX OHOJIHOTEK.
©rys Bebinyck 1 NsmereHue 0 Sk3emnnsap Ne1 Cmp. 13




Ilnanupyembie (KOH-
TpoJIMpyeMble) pe-
3yJbTATHI OCBOEHHS:
ko1 ¢popmMupyemoii
KOMIIETEeHIIUM U UH-
JMKATOPbI 10CTHHKE-

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

HaunmeHoBaHue pa3aejaos,
TEM THUCHHUIIIMHBI

Conep:xanue pazjiena,
TeMbI

CTO CMK

Bunsl yueOHoi p:

1.9
IK-1: 3HAKOMCTBO C IIMPOKUM
MKoc-1 CIIEKTPOM CUCTEM,
IIpakTHyeckoe 3anaTHe 1.
o0ecreynBaroIuX HH-
HNuTennexkryaibHble cU- .
1.6 TEJIJIEKTyalIbHbII TOUCK
cTeMbl B 00pa30BaHMH.
.10 u 00paboTky napopma-
J.11 1105058
K-1: 3HaKOMCTBO C COBpe-
IKoc-1 MEHHBIMHU CUCTEMaMH
IIpakTH4eckoe 3ansaTHE 2.
yIpaBJIeHHUsI JaHHBIMU
Cucrembl KiaaccupuKanun
.5 CO BCTPOECHHBIMH M€Xa-
U KJacTepu3anuu J1aHHbIX.
.10 HU3MaMH KJ1accuQuKa-
J.11 WU ¥ BU3YaIH3aIliH.
MK-1: M3yvyeHue NHTENIEKTy-
HKoc. 1 IIpakTH4eckoe 3ansaTHE 3. aJbHBIX CUCTEM-
HNuTenekryajibHble CU- MOMOIITHUKOB B Ipodec-
110 cTeMbl B IIPO(pecCHOHATb- CHOHAJIBHOU JESTENBHO-
I[. 1 HO¥ 1esiTeTbHOCTH. CTH COINIACHO NMPOIII0
) 00yJarOIIUXCSL.
OO0muii 00bem 1a6opaTop-
HBIX, IPAKTHYECKHUX U ce- 8
MHMHAPCKHX 3aHATHIA.
®opMa IPOMEKYTOUYHOM aTTeCTALUHN
Hroro 10 8
©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p 14




ocydapcmeeHHbIl yHUBepcumem CTO CMK

no 3emsneycmpoucmey

6. OHEHOYHBIE MATEPHAJIbI VIS IPOBEJEHUS TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH U ITPOMEKYTOYHOU ATTECTAIIU

OBYYAIOIIUXCS MO JUCHUIIIMHE (MOAY.JIIO)

OueHo4HbIe MaTEpHAIIbl MO JUCHUILUIMHE (MOJYJII0) SBIISIOTCS HEOThEMJIEMOH 4a-
CThIO pabouel MPoTrpaMMbl M MPE/ICTABICHBI OT/ICTBHBIM JOKYMEHTOM, PACCMOTPEHHBIM
Ha 3aceaHuu Kadeapbl W yTBEpXKIECHHBbIM 3aBeayromum kKadeapoit (IIpunoxkenue

®0C).

IIpuMepHbIe Ja00paToOpHbIE:

l.

f.

PeanuzoBaTh nporpamMmy ¢ ykazaHHbIMU (QYHKLIHSMU:

Jly1a mepesaHHoro B (PYHKIIMIO YMCia BBIBECTU BCE €r0 JICIUTEIH, BKIIOYast
CaMo YHCJIO.

Jlnst mepenaHHoOro B ()yHKLHIO YUCHA BBIBECTH BCE COBEPUICHHBIE YHCIIA.
[TpoBepKy Ha COBEPIIEHHOCTh TAK)KE MOXKHO ClIeNaTh B BUAE QYHKUIHUU.
JInst nepenaHHoro B (PyHKIUIO YKCIia HAWTU €ro KyO COTJIaCHO CIEeAYIOIle-
My MpaBHITY:

1”3 =1
2"3=3+5
3IN3=7+9+11

AN 3=13+15+17+19
HJBI MICPCaaHHOTO YHCJIa OIPCACIUTDL €TI0 YHUCJIO IICPCCTAHOBOK.
ﬂJI}I MNCPCaIaHHbIX YUCCII kun OIIpCACIINTD YUCIIO paSMeIHGHI/Iﬁ k snemen-
TOB H3 1.
]_IJ'I}I IMCPCIaHHbIX YHCCII kun OIIPCACIINTL YHUCIIO couetanuu k 3neMeHTOB
H3 1.

2. Pabora ¢ TekcTom:

a.

C.

Ha Bxom ¢yHKIIMYM MPUHUMAIOTCS TEKCTOBBIN (Dailst u ciaoBapb. B kaxkmon
cTpoke (aiina mpoBepseTCs KaK10€ CIOBO HAa BXOXKJICHUE B ClIOBaph. Eciu
CJIOBO B CIIOBAPE OTCYTCTBYET, TO HA KOHCOJIb NI€YATACTCSA: HOMEP CTPOKH -
CTpOKa, KOTOpas pa3pbIBaeTCA HA HEOOHAPYKEHHOM CJIOBE, Ha CIICTYIOIIEH
CTpOKE OHa MPOAOJIKAETCS Mocie ABYX TaOymauuid. Tak Hy>KHO BBIBOJHTD
COOOMIEHUS AJIs KaXI0T0 MPOITYIIEHHOTO CJIOBA.

B nporpamme 3anano nBa ¢aiina. Bxoasmmit ¢aitin umeeT cTpoku Buaa 'a
opb=r1',rne aub - 1enbie yncia B CUCTEME CUUCIICHHS C HEU3BECTHBIM
ocHOBaHUEM OT 2 110 36; op - 6uHapHas onepauus (+, -, *, /, //, %, **); r - -
OTBET 10 JAHHOMY MPUMEPY; PA3ACIUTENINA MEXKAY YACIAMH U OTIEPALUSIMHU
U Tepe]l IEPBBIM YUCIOM MOTYT OBbITh JIFOOOW JUIMHBI, U COCTOSITh U3 MPO-
U3BOJILHOTO KOJM4YecTBa MpoOenoB u Talynauuil. B ucxonsmem aiine
HY>KHO JIJI KaXJ0TO U3 NPUMEPOB HAWTU OCHOBAHUE, JJIsl KOTOPOro MpH-
Mep IpaBuiieH. Eciii Takoro HaiTH HE yJalloCch, TO COOOLIUTH 00 3TOM.
Hanucats Tpu QpyHKIMHM COPTUPOBKY (ailioB B yKa3aHHOM KaTaJiore:

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

a) IO UMEHHU;

0) 1Mo pasmepy;

B) IBYMEpHBIH CIIHCOK (CHAYasa Mo pacuiupeHuto, MOTOM 10 UMEHH).
[IpemycMoTpeTh HeoOs3aTENbHBINA TTApaMeTp - HAMpaBICHUE COPTUPOBKH.
[To ymomyanuio: Bo3pacTaromiasi COpTHPOBKA.

IIpumepHbIe Bonpockl 1/ 3a4éTa:

1. OcHOBHBIE 33/1a4u CUCTEM MCKYCCTBEHHOT0 MHTEeLekTa. Knaccudukanus, kia-

CTEpU3aLHs, PETPECCHUSL.

Tunsl MalIMHHOTO OOYUYEHUS: C yUUTENeM, 0e3 yuuTes,

JIBykiaccoBas (OMHapHAas) 1 MHOTOKJIACCOBAs KilacCU(HUKaIus.

bunaphbIil K1accupukaTop Kak COBOKYIMHOCTh PEIIaroNie PyHKITUU U Topora.

Pemaromniast pyHKIMS Kak TUIIEPIOBEPXHOCTh B MPOCTPAHCTBE MPU3HAKOB.

3amaua oOy4eHus kiaaccupukaTopa, o0ydaroiasi BBIOOpKa.

[IpocTpancTBO MPHU3HAKOB OOBEKTOB M MPOCTPAHCTBO MMAPAMETPOB KilaccupuKa-

TOpA.

Anroputwm k-6mmxaiimux coceneit (kNN).

9. Mepsl OLIEHKH KIacCU(PUKALIMK: MOJHOTA, TOYHOCTh, OIIUOKH MEPBOIO U BTOPOTO
pona, F1, AUC. Kpussie ROC u DET.

10.HauBHblii OaifecoBCkHil Kiaccudukatop.

11.ITapametpuueckas kinaccuukaiys B NpeAnoI0KeHUM MHOTOMEPHOIO HOpMalb-
HOTO pacIpeesIeHNs] IPU3HAKOB.

12. AropuT™BI, OCHOBaHHBIE Ha IPUMEHEHHUH PELIAIOIIUX JIEPEBHEB.

13.Kputepuu pazaeneHus y3ia: UHGOPMalMOHHbBIN BBIUTPHIIIL

14. AHcaM0Jn pelarouX AepeBbEB: CIyyalHbll JeC, TPaJUeHTHbIN OyCTHUHT

15.MeTto/1 ri1aBHBIX KOMIIOHEHT.

16.Iuckpumunant @uiiepa.

17.MeTon OnOpHBIX BEKTOPOB.

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

19.Ilepuentpon Po3enbiarra.

20.MHOTOCIOMHBIE TTOJIHOCBSA3HBIE HEUPOHHBIE CETH.

21.006yuenue MeTooM 00paTHOTO PACTIPOCTPAHEHHS OIITHOKH.

22 .Meton k-means.

23.Mepapxudeckas arioMmepaTiBHas KJIacTepU3alusl.

24 .Kaptel KoxoHeHa.

25.Croxactuueckoe BioxkeHue coceneit (t-SNE).

26.Mepbl OLIEHKH KJIaCTepU3alUU.

27.'eHeTUYECKUI allTOPUTM.

28.ITpobnema 3aTyxaHus TpaJiieHTa: CKBO3HOE coemHenue (skip connection).

29.Apxutektypa ResNet.

30.I1po6ema GOBIIOTO YKCIia TapaMeTPOB MOJHOCBSI3HBIX CETEH /ISl BXOA0B
001b1110#1 pa3zMepHOCTH (M300pakeHU).

A el

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

31.Cnou cBEPTKH, MyJIMHTA, HETUHEUHOCTH.

32.Couetanue CBEPTOYHOM U MOJHOCBSA3ZHOM CETEM.

33.JlaTreHTHOE MPOCTPAHCTBO, SMOCITHHT.

34.Apxutektypa U-Net.

35.TlonynspHble apXUTEKTYPhl CBEPTOUHBIX HEUPOHHBIX ceTeil: AlexNet.

36.11onynsipHbIE APXUTEKTYPHI CBEPTOUHBIX HEMPOHHBIX ceTeil: VGG

37.1lonmynsipHble apXUTEKTYPhl CBEPTOUYHBIX HEMPOHHBIX ceTel: Inception
(GoogLeNet).

38.3amaua nmopoxaeHust oopaszos. ['eHepaTuBHbBIE cocTs3aTenbHbie cetu. duddysu-
OHHAas MOJIETIb.

39.006paboTka TekcToB. BekTopHbIe NpeAcTaBieHus s Tekcta: word2vec.

40.Pexyppenrtnsbie HelipoHHbie ceTtd, LSTM, GRU.

41.Tpauchopmepsi, BERT, GPT.

42.Tpanchepnoe oOyuenue. JucTumisims ceTei.

7. METOJUYECKME YKA3AHMS JJ1S1 OBYYAIOLUXCS 11O
OCBOEHWIO JUCHUIIIAHBI (MOLY.JIS)

[Topsnok n3y4eHns: AUCUUILIAHBI, CIEAYFOLTUN:

1. OcBoeHue pa3nenoB AUCLUIUIMHBI NPOU3BOAUTCA B MOPSAKE, NMPUBEACHHOM B
paznene 5 «CoxepkaHue M CTPYKTypa JUCUMIUIMHBD. OOyyaromuics: JOIKEH OCBOUTH
BCE pa3zeibl JUCLUIUIMHBI, UCIIONIB3Ysl METOAUYECKAE MaTepUasbl JUCLIMILUIMHBL, & TAKXKE
yueOHO-METOANYECKOE 0OecTIeUeHUEe, IPUBEIEHHOE B pazjere § paboueil mporpaMMsi.

2. Jlns dopMupOBaHMS KOMIIETEHIMM 0Oydaromuiics JOJHKEH MPEeICTaBUTh BbI-
NOJIHEHHBIE 3aJ]aHusl, HEOOXOUMBbIE ISl OLEHKU 3HAHUM, YMEHUI, HaBBIKOB U (WJIM)
OMbITa JESATENIHOCTH, MPEAYCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM.
olieHouHbIe MaTtepuaibl o aucuurinHe ([punoxenne @OC)).

3. Ilo utoram TeKylIEero KOHTPOJIA yCHEBAEMOCTH MO AUCUUIUIMHE (MOMIYJIIO),
00y4aromuicst TOMKEH MPOUTH MPOMEXYTOUYHYIO aTTeCTaIMio (CM. OIICHOYHbIE MaTe-
puansl o aucuumuinae (Ilpunoxenne ®OC)).

7.1. OOwmme MeTOAUYECKHE PEKOMEHAALMH 110 OCBOCHHUIO TUCUMILIMHBI (MO-
ayJsi), 00pa3oBaTe/ibHbIE TEXHOJIOT UM

JucuuniHa peanu3yercs MOoCpeiCTBOM MPOBEACHUSI KOHTAKTHOM paboThl ¢ 00y-
YaroumMucs (BKJItOYas MPOBEJACHHE TEKYLIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSI-
TEJIBHOU paboThl OOYHAIOIINXCS U MPOMEXKYTOUHON aTTECTAIUU.

KoHnTtakTHas paboTa MOKeT ObITh ayJUTOPHOM, BHEAYJUTOPHOM, a TaKKeE MPOBO-
JUTHCS B 3JIEKTPOHHOU MHPOPMALIMOHHO-00pa30BaTENbHON Cpeie YHUBEpCUTETA (fajiee
- OUOC). B ciaydae npoBeeHUsT YaCTH KOHTAKTHOM padoThl no aucuumuimdae B IMOC
(B COOTBETCTBUU C pacHUCaHUEM YUEOHBIX 3aHSATHUH), TPYTOEMKOCTh KOHTAKTHOM pabo-
ta B OMOC skBUBaneHTHA ayIUTOPHOU paboTe.
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[Tpu mpoBeneHNN yU4eOHBIX 3aHATHIA MO TUCIMIUIMHE 00€CTIEUNBACTCS PA3BUTHE Y
00yyYaroumxcsi HABBIKOB KOMaHAHOU pabOThl, MEXIMUYHOCTHON KOMMYHUKAILIUU, TIPUHS-
TUS PEUICHUH, JTUAEPCKUX KadyecTB (BKIOYAs MPOBEACHHE MHTEPAKTUBHBIX JIEKIUH,
TPYIIOBBIX AUCKYCCHI, POJIEBBIX UTP, TPEHUHIOB, aHAJIN3 CUTYallMid U UMUTAMOHHBIX
MojieJied, Mpeno/iaBaHue AUCIMILUIMHBI B opMe Kypca, COCTaBICHHOTO Ha OCHOBE pe-
3yJIbTATOB HAYYHBIX UCCIECAOBAHNM, TPOBOAUMBIX YHUBEPCUTETOM, B TOM YHUCIIE C yYe-
TOM PErHOHAIBHBIX 0COOEHHOCTEN MPOGECCHOHAIBHOU NESITEIHHOCTH BBIITYCKHUKOB U
noTpedbHoCTEN padoToaaTenein).

[IpenonaBanye AUCIUIUIMHBI BEIETCSA C MPUMEHEHHEM CIICYIOIINX BUIOB 00pa3o-
BATEJIbHBIX TEXHOJIOTUIA:

- OaJUTbHO-PEUTUHTOBAsI TEXHOJIOTHS OICHUBAHUS;

- DJIEKTPOHHOE 00YUCHHE;

- TmpoOaeMHOe 00ydeHHE;

- pa300p KOHKPETHBIX CUTYalLUH.

JIns olleHKU 3HaHUM, YMEHUHN, HAaBBIKOB U YPOBHS C(POPMHUPOBAHHOCTH KOMIIETCH-
[IUU TI0 JUCHUIUIMHE TPUMEHSIETCSl OaJITTIbHO-PEUTHHIOBAs CUCTEMa KOHTPOJISI U OLICHKH
yCIIEBAEMOCTH CTYJEHTOB. B OCHOBY OajIbHO-PEUTHUHIOBOM CHUCTEMBI IOJOKECHBI
MPUHIUIBI, B COOTBETCTBUU C KOTOPHIMU (DOPMHUPOBAHUE PEUTHHTA CTYyACHTa OCY-
HIECTBIIAECTCS B XOJI€ TEKYLIErO0 KOHTPOJIA yCIEBaeMOCTH. MaKCUMalbHOE KOJIHMYECTBO
6amoB B cemectpe — 100.

[To nToram TekyIen ycrneBaeMOCTH CTYJIEHTY MOKET OBbITh BHICTABIICHA OIIEHKA 110
MPOMEKYTOUHON aTTECTAIlMd B COOTBETCTBUU 3a HAOPAHHBIMU 3a CEMECTp Oayamu.
CrynenTam, HaOpaBIIUM B XOJI€ TEKYIIETO0 KOHTPOJISI YCTIEBAEMOCTH 10 TUCIUILIMHE OT
61 1o 100 6amIoB M BBIIOJHHUBIIUM BCE 0053aTeIbHBIC BUIBI 3aIUIAHUPOBAHHBIX y4eO-
HBIX 3aHSATUH, MO0 PEIICHUIO MpernojiaBaresisi 0e3 MPOXOXKICHUS MPOMEXYTOUYHOU aTTe-
CTallMd MOKET OBbITh BBICTABJIICHA OIIEHKA B COOTBETCTBUU CO IIKAJION OIIEHKH PE3YJib-
TaTOB OCBOCHUS AUCIUTLIINHBI.

Pe3yabrar 00y4yeHHs cUMTACTCHA C(POPMHUPOBAHHBIM (IIOBBILICHHBIN YPOBEHB),
€CJIM TEOPETHUIECKOE COJIEPIKaHME Kypca OCBOSHO TOJHOCTBIO; MPU YCTHBIX coOecemno-
BaHUSIX CTYJEHT MCUEPIBIBAIONIE, MOCIEAOBATEIBLHO, YETKO U JOTUYECKU CTPOMHO HU3-
Jaraet y4eOHbI MaTeprai; CBOOOTHO CIPABIISETCS C 3aadaMu, BOIPOCAMHU U IPYTUMU
BUJIAMU 3aJIaHUi, TPEOYIOIUX NMPUMEHEHUS] 3HAHWM, WCIONB3YET B OTBETE JIOMOJIHU-
TEJIBHBIM MaTepHall; BCE MPEAyCMOTPEHHbIE pabouell yueOHOHM MporpamMMoil 3ajaHus
BBITIOJIHEHBI B COOTBETCTBUHU C YCTAHOBJICHHBIMH TPEOOBAHMSIMH, CTYACHT CHOCOOEH
aHaJM3UPOBATh MOJYUYEHHBIC PE3YJIBTATHI; MPOSBIAET CAMOCTOSITENBHOCTD MIPU BBITIOJ-
HEHMU 3aJJaHUM, Ka4eCTBO MX BBIMOJIHEHHUS OIleHEHO 4YrciaoM OamioB ot 86 go 100, uro
COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(DOPMUPOBAHHOCTHU PE3YIHTATOB O0YUEHUSI.

Pe3yabraT 00y4yeHusi cuuraercs cOpMHUPOBAHHBIM (IIOPOTrOBbI YPOBEHbB), €CITU
TEOPETUUYECKOE COJICP’KaHUE Kypca OCBOCHO MOJHOCTBIO; MPH YCTHBIX COOECEIOBaHUSIX
CTYZICHT TIOCJIEIOBATEIBHO, YETKO W JIOTUYECKH CTPOMHO W3JIaraeT y4eOHBIA MaTepual;
CTIpaBIISIETCSl C 3a7a4aMu, BOIIPOCAMH M IPYTUMH BHJIAMU 3aJ[aHUN, TPEOYIONTNX MTPUME-
HEHWsI 3HAHMIA; BCE MPEyCMOTPEeHHBIC paboueii yueOHOI mporpaMMOil 3a1aHus BBITIOIHE-
HBI B COOTBETCTBHH C YCTAaHOBJICHHBIMH TPEOOBAaHUSMH, CTYJCHT CIOCOOEH aHAIU3UPO-
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BaTh MOJIyYECHHBIE PE3YJIbTaThl; MPOSBISET CAMOCTOSITENIBHOCTh MPH BBIOJIHEHUU 33]1a-
HUH, KAYECTBO UX BBITIOJHEHUS OIICHEHO YUCJIOM OayiioB oT 61 1o 85,9, 4TO COOTBETCTBY-
€T IMOPOrOBOMY YPOBHIO C(DOPMHUPOBAHHOCTH PE3YJILTATOB OOYUEHUSI.

Pe3yabTatr 00yueHusi cuuTaercss Hec(POPMUPOBAHHBIM, €CIIM CTYJEHT MPHU BbI-
MOJIHEHUU 3aJlaHUNl HE JIEMOHCTpHUpPYET 3HAHUW YydeOHOro Marepuaia, JOMyCKaeT
OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYJIHCHHUSIMU BBITIOJIHSACT 3a/laHUs, HE JIEMOH-
CTPUPYET HEOOXOAUMBIX YMEHHH, KaueCTBO BBIMOJHEHHBIX 3a/IaHUN HE COOTBETCTBYET
YCTAHOBJICHHBIM TPEOOBaHMSM, KAu€CTBO HMX BBIMOJHEHMS] OLIEHEHO YHUCIIOM 0aslioB
HIKe 61, 4TO COOTBETCTBYET J]0 MOPOTOBOTO YPOBHSI.

7.2. MerToaguvecKkue yKazaHus JAJ1s1 00y4AHOIIUXCS 110 OCBOCHUIO TN CIUTIIN-
HbI (MO1YJIf) HA 3AHATHUSAX JIEKIIMOHHOT0 THIIA

JIeKIIMOHHBIN KypC NPEANOJIaraeT CUCTEMAaTU3UPOBAHHOE HM3JI0KEHUE OCHOBHBIX
BOIIPOCOB TEMATHUYECKOTO IUIaHA. B Xo/e JEeKIMOHHBIX 3aHATUN pacKpbIBAIOTCS 0a30-
BbI€ BOMPOCHI B paMKax Ka)JAOW T€Mbl TUCUUILTUHBI (MoayJs). O003HayaroTCs KItoue-
BbI€ ACIEKThl TEM, a TAKXKE JIETAIOTCA AKUEHThl Ha HAauOOJiee CIOXKHBIE U BaXKHBIE MO-
JIO’KEHUSI M3y4aeMoro Mmarepuaina. Martepuansl JIEKUUWA SBIIAIOTCS OMOPHOW OCHOBOWM
JUISl IOATOTOBKM OOYYAIOIIMXCSl K MPAKTUYECKUM 3aHATUSAM U BBIIOJHEHMS 3aJlaHui
CaMOCTOATENbHON palOoThl, @ TAKXKE K MEPONPUITHSIM TEKYIIEr0 KOHTPOJISI YCIIEBAEMO-
CTH Y IIPOMEXKYTOYHOM aTTECTALMU 110 TUCLUIUIMHE.

B xone JeKIMOHHBIX 3aHATUI HEOOXOAMMO BECTH KOHCIEKTHPOBAHHUE y4eOHOTO
Marepraiia. BO3M0OXKHO BeieHHE KOHCIIEKTA JICKIIUN B BUJE UHTEIUIEKT-KapT.

7.3. MerToauvecKkue yKa3aHus /151 00y4AHOIIMXCS 110 OCBOCHUIO TN CIIUTIIN-
HbI (MOYJIf1) HA 3AHATHAX CEMUHAPCKOI0 THIIA

[IpakTueckue (CEMUHAPCKUE) 3aHITUSL MPEACTABISIOT COOOM JeTanu3aiuio JeK-
IIHOHHOT'O TEOPETUYECKOTO MaTepuaya, MPOBOJATCS B IEJSIX 3aKPEIUICHUS Kypca U
OXBAaTHIBAIOT BCE OCHOBHBIC paszaenbl. OCHOBHOUW (OpMOI MPOBEACHUS CEMHUHAPOB U
MPAKTUYECKUX 3aHATUN SBISICTCS 00CYyXACHUE HanOoee MPOOIEMHBIX M CIIOKHBIX BO-
MIPOCOB TI0 OTJEIHHBIM TEMaM, a TAKXKE PEIICHHE 3a7a9 U pa30op MPUMEPOB U CUTYAITUI
B ayJIUTOPHBIX YCIOBUSIX.

[IpakTrueckue (CeMUHAPCKUE) 3aHATUSL 00yYarOMXCsl 00ECeYNBAIOT:

- POBEPKY Y YTOUHEHHE 3HAHUH, MOJYUYEHHBIX HA JIEKIIUSIX;

- TIOJIy4eHHE YMEHUHN U HaBBIKOB COCTaBIICHUS JIOKJIAJIOB U COOOIEHUI, 00CyX1e-
HUS BOIIPOCOB I10 Y4eOHOMY MaTepuaty JUCIUIUINHBL

- TIO/IBE/ICHUE UTOTOB 3aHSITUM MO PEUTUHTOBON CUCTEME, COTJIACHO TEXHOJIOTHYe-
CKOM KapTe AUCLUILIAHBI.

7.4. MeToauyeckne yKa3aHHMsA M0 CAMOCTOSATEJIbHOM padoTe 00yyaromuxcst

CamocrosiTenpHas paboTa obecrmeurnBaeT MOATOTOBKY O0Y4YaroIIerocss K ayIuTop-
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HBIM 3aHATHSIM U MEPONPUSATUSIM TEKYIIErO0 KOHTPOJISA M MPOMEKYTOUHOU aTTECTalUU
10 U3y4aeMOu TUCHUILTUHE. Pe3ybTaThl 3TON NOATOTOBKHU MPOSBIISIIOTCS B AKTUBHOCTHU
o0yyJaromerocss Ha 3aHATUAX U B KAUECTBE BBIMOJHEHHBIX MPAKTHUUECKUX 3aJaHUil U
Ipyrux (popM TEKyIIero KOHTPOJIS.

[Ipy BBIMOJHEHUH 3aJaHUM JI1 CAMOCTOSITEILHON pabOThl PEKOMEHIyeTCsl TIpopa-
00TKa MaTepHAaJIOB JICKIMH 10 KaXA0W MPOMICHHON TeMe, a TaK)Ke U3YyUYeHHEe PEKOMEH-
JIyEMOM JINTEpaTyphl, MpeACTaBIeHHON B Pazaene 8.

B nporiecce camocTosaTenbHOM paboThl PU U3YYEHUN TUCIUIUIMHBI CTYIEHThI MO-
T'YT UCIOJIb30BaTh B CICIMAIM3UPOBAHHBIX ayAUTOPHUSIX JUIsI CAMOCTOSITEIBHON padOThI
KOMITBIOTEPHI, O00ECTEUUBAIONIEMY OCTYIl K MPOTPAMMHOMY OOECTIEUEHHIO, HEO0XO0-
TUMOMY Ui WU3y4YEHUS JUCHIMIUIMHBI, a TakKe JOCTYIN uepe3 HH(POpMalrOHHO-
TEJICKOMMYHUKAIIMOHHYI0 ceTh «VHTepHET» K AJIEKTPOHHON HH(OPMAIMOHHO-
oOpazoBarensHOil cpene yHuBepcuteTa (QMOC) u »nekTpoHHON OMOIMOTEYHOM cucTe-
Me (OBC), rae B 3MeKTPOHHOM BUJIE PACHOaraloTCs YUeOHbIe U YUeOHO-METOANYECKUE
MaTepualibl, KOTOPbIE MOTYT OBITh MCIOJIb30BaHbI JJISI CAMOCTOSATEIBHOU PabOThl MpH
W3YUYCHUH TUCIUIIINHBI.

st oOyyaromuxcs 1o 3a04Hoil popme 00ydeHHs: caMOCTOosITeIbHas paboTa sBIIs-
€TCsI OCHOBHBIM BUJIOM YU€OHOU A TEILHOCTH.

8. OMUMCAHUE MATEPUAJTBHO-TEXHUYECKOT'O U YYEBHO-
METO/IUYECKOT'O OBECIEYEHHUSI, HEOBXOJIMUMOTIO JJIsI
PEAJIM3ALINYA OBPA3OBATEJIBHOI ITPOTPAMMBI 1O
JTUCHUTUIMHE (MOJY.JIIO)

8.1.Ilomemenust MpeACTABISIOT COOOW ydeOHBIE ayJIUTOPUHM JUIS TPOBEICHHUS
y4eOHBIX 3aHATUM, MPETYCMOTPEHHBIX MPOTPAMMON MAarucTparyphbl, YKOMILIEKTOBAH-
HbIE CHEIUATM3UPOBAHHON YyueOHOUW MeOenbl0 U OCHAIlIEHHbIE 000PY/I0BAHUEM U TEX-
HUYECKUMH CPEACTBAMHU OOYUCHUS, CITy)KAIIUMHU ISl TIPECTABICHUS yaeOHOH HH(OP-
Maryu OONBIION ayTUTOPHN: HACTEHHBIM dKPAaHOM (CTAI[MOHAPHBIM WJIU TTEPEHOCHBIM),
MapKepHOU TOCKOM M (WMJIM) MEJIOBOM JTOCKOW, MYJIbTUMEIUUHBIM POEKTOPOM (CTalu-
OHAPHBIM WJIH TIEPEHOCHBIM).

Bce nomenienus, ucnosb3yeMble Ui TPOBEACHUS YIEOHBIX 3aHSATHI U CaMOCTOsI-
TEJIBHOW PabOTHI, COOTBETCTBYIOT JCHCTBYIONIUM CAHUTAPHBIM U IMPOTUBOIIOXKAPHBIM
HOPMAaM U MPaBUJIAM.

Ayoumopus 2156 015 nposedenus: 3auamutl 1eKYUOHHO20 MUNA, CEMUHAPCKO20 M-
na, Kypcogo2o NpoeKmupo8aHus, 2pynnosulx U UHOUBUOYANbHBIX KOHCYIbMAYULl, OJid me-
Kyujeco KOHMpOJisi U NPOMENHCYMOYHOU ammecmayui, 3aHAmull npaKmu4ecko2o muna:

Pabouee mecto npenonaBatens. Paboune mecra odyuarommuxcs. TpuOyHa Jijisl BbI-
CTyIUIeHuH, npoektop — 1 mrT., s3kpan — 1 mr. HoytOyk ASUS. Microsoft Windows,
Microsoft Office (akagemuueckas nuuensus), Koncynwsrant Ilmoc, ['apant, Adobe
Acrobat Reader DC (cBo6oano pacnpoctpansiemoe [10), KorcynsranT [lnroc, 'apanT.

Ayoumopus 2304 (nabopamopus uHdceHepHolU epagpuru) 0as nposedeHUs 3aHsi-
MUl CeMUHAPCKO20 MUNA, KypPco8o20 NPOEKMUPOBAHUSL, 2PYNNOBBIX U UHOUBUOYATbHBIX
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KOHCYTbmayuil, 0Jisl meKyuje2o0 KOHMpOJs U NPOMEN’CYMOYHOU ammecmayuu, 3aHsamull
NPAKMUYECKO20 MUNA.

Pabouee Mecto npenogaBarens. Paboure Mecta o0yJaromuxcs:

KoMmbioTepbl — 11 mT., nurutaitzep — 1 wt. Microsoft Windows, Microsoft Office
(axamemuueckas yuineH3us), Koncynasrant I[lmtoc, ['apant, Adobe Acrobat Reader DC
(cBo6o1HO pactpocTpansemoe [10), CoreIDRAW, Maplnfo.

Crenapl 0Opa3oBaTeIbHBIE:

- CoBpeMeHHbIE HU(PPOBBIE TEXHOIOTUH;

- Tematuueckue HHPOPMAITMOHHBIE CUCTEMBI,

- ®opmupoBanue 0a3 JaHHBIX.

AyIUTOPUY - TOMEIIEHUS I CAaMOCTOATEILHON PaOOThl 00YYAIONINUXCS, 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 munensusi), KoHcCynbTaHT
[Tmroc, T'apant, Adobe Acrobat Reader DC (cBoGonHo pacmpoctpansemoe I10). [o-
CTYIIHA BCs yueOHasi 1 METOIMYECKas TUTepaTypa, BKirodas qoctyn K ObC.

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

Paboune mecta obyuarommxcs. [Ipoexkunonnas nanens LG 43UK6390PLG — 1
IIT., CTAlMOHApHBIA KoMmmbloTep — 9 mT. Monobnok — 1 mr. Windows, Microsoft
Office (akamemuueckas nuiensusi), Adobe Acrobat Reader DC (cBoGogHO pacmpocTpa-
Hsemoe I1O), Autodesk Education 2019 (Autodesk AutoCAD, Autodesk Revit
Architect, Autodesk Civil 3D, Autodesk 3ds MAX — akameMu4ecKkue JTUIICH3UN),
GRAPHISOFT (ArchiCad 24 Russian, ba3zossriit BIMcloud, MEP Modeler — akanemu-
yeckue nunensun ), Adobe Photoshop, CoreDRAW, KoncynwsranT [lntoc, ["apanT.

Ayoumopus 5200:

Pabouee mecTo nmpenomaBarens. Paboune mecta oOydaronuxcs. CTeHabl 00pa3o-
BarenbHble. CTanmoHapHblii koMmbioTep — 12 mt. Windows, Microsoft Office (akane-
muueckas ymieH3us), Koncynerant Ilmoc, ['apant, Adobe Acrobat Reader DC (cBo-
6onHo pacnpoctpansemoe 110), 1C: Ipeanpusitue 8. Kommuekt ajs oOydeHuUs B BbIC-
IINX U CPETHUX YICOHBIX 3aBEACHUSX.

Pabouune Mecta oOyuaromuxcs. CTainoHapHbIE KOMITBIOTEPHI.

Jlnsi ipoBeeHUsT MPOMEXYTOYHOW aTTECTAlMHM IO JTUCHUILIMHE HCIIOJB3YIOTCS
KOMITBIOTEPHBIE KJIACChl, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHKON C BO3MOXKHOCTHIO
NOAKIIOYEHUS K ceTu MHTepHeT u oOecnieueHreM J0CTyna B AJIEKTPOHHYI0 HHpOpMa-
IIMOHHO-00pa30BaTEIIbHYI0 CPEly YHHBEPCUTETa W/WIM Y4eOHBbIE ayJIUTOPUU, YKOM-
MJICKTOBAHHBIE MEOEIbI0 U TEXHUYECKUMHU CPEACTBAMU 00yUCHHUSI.

[TomereHust AJis CaMOCTOSITENIbHOM paOOThl OCHAIIIEHBI KOMIBIOTEPHON TEXHUKOU
C BO3MOXXHOCTBIO MOJKIIOUEHUS K ceTh «MHTepeHeT» U JOCTYIOM K JIEKTPOHHOM WH-
(dopMaImoHHO-00pa30BaTEeILHON Cpelie YHUBepcHuTeTa. [ opraHu3anuyd camoCTOs-
TEIHHOW padOTHl O0YJAFOIITNXCS UCTIOTB3YIOTCS

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

Kaxnpiii oOyuaromuiics B T€YEHUE BCEro Meprojia o0ydyeHust 00ecrieueH WHIUBU-
NyallbHbIM ~ HEOTPAHMYEHHBIM  JOCTYIIOM K  DJIEKTPOHHOM  HMH(OPMAIMOHHO-
obpazoBarenbHol cpene yHuBepcutera (OMOC) http://eos.guz.ru u3 000 TOYKH, B
KOTOPOM MMeEETCsl IOCTYI K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetu «JHTep-
HET», KaK Ha TEPPUTOPHH YHUBEPCUTETA, TaK U BHE €e.

OUOC ynuBepcuTeTa 00eCreurnBacT:

JIOCTYI K y4eOHBIM TIaHaM, pabo4yuM mporpaMmaM JUCIUIUINH (MOIyIei), mpo-
rpamMmaM TPAKTUK, FIEKTPOHHBIM yUYeOHBIM U3JaHUSM U DJIECKTPOHHBIM 00pa30BaTellb-
HBIM pecypcaM, YKa3aHHBIM B pa004uXx MporpaMmax JUCIUIUIMH (MOyJiel), mporpaM-
Max MPaKTHK;

dbopMUpOBaHUE AICKTPOHHOTO MOPT(OINO 00yJarOMIerocs, B TOM YHCIIC 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 MPOTPAMMBI;

MPOBEICHUE YUCOHBIX 3aHATHIA, TIPOIEAYP OLCHKH PE3yIbTaTOB OOYUCHUS, pean-
3a1si KOTOPBIX MPETyCMOTPEHA C MPUMEHEHHUEM 3JIEKTPOHHOTO OOyYEHMsI, TUCTAHIIN-
OHHBIX 00pa30BaTEIbHBIX TEXHOJIOTU;

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

8.2.YHuBepcuteT obecreyeH HeOOXOAUMBIM KOMIUIEKTOM JIMIICH3UOHHOTO U CBO-
00JTHO pacPOCTPAHIEMOTO MPOrPAMMHOTO O0ECIeYEHHSs, B TOM YHCJIE OTEYECTBEHHOTO
MPOU3BOICTBA!

— MS Office;

— Omnepanronnas cuctema Windows;

— AntuBupyc Kacnepckuii;

— Ilporpammuas cuctema 111 0OHApPYKEHHSI TEKCTOBBIX 3aMMCTBOBaHHUH B yueO-
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 nocrymna: asist aBTopus. MOJIb30BATENCH;

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

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

— EnuHoe okHO gocTyna K oOpa3oBaTeIbHBIM pecypcaM - KaTajaor 00pa3oBaTeib-
HBIX UHTEPHET-PECYPCOB U MOJHOTEKCTOBOM 3IEKTPOHHON Y4EeOHO-METOANMUECKO O1b-
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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" - 370 HaydHast 31€KTPOH-
Has OMOnIMoTeKa, MOCTPOCHHAS Ha MapajgurMe oTKphIToi Hayku (Open Science), OCHOB-
HBIMU 33Jla4aMU KOTOPOM SIBJSIETCS MOMYJSpU3alisg HAYKU U HAYYHOU NEATEIbHOCTH,
OOLIECTBEHHBIN KOHTPOJIb KadeCTBa HAYUHBIX MyOJMKAIMi, pa3BUTHUE MEKIUCIHUILIU-
HApHBIX HCCJIEOBaHUM, COBPEMEHHOTO MHCTUTYTAa HAyYHOM PEleH3UH U TMOBBILICHHUE
nuTUpyemoctu poccuiickoit Hayku. — URL: http://cyberleninka.ru/ — Pexum nocryna:
CBOOOTHBIN.

8.4.00yuaromumMcest odbecriedeH A0cTyn (yAaJeHHbI JOCTYI) K MHPOPMAIIMOHHBIM
CTIPaBOYHBIM CUCTEMAaM:

— Hammonaneueiii Otkpeiteiii YauBepcuter "MHTYUT". becruiatnoe o6paso-
BaHue. [DnektponHblil pecypc]. — URL: https://intuit.ru/ — Pexxum moctyna: cBo0o-
HBIH.

8.5.IlepedeHp meYaTHBIX W AJICKTPOHHBIX W3/IaHUM, HCIOJIB3YEMBIX B 00pa3oBa-
TEJIbHOM IPOLECCE:

1. IIporoassikonoB A. B., IlsuioB II. A., CanoBauukoB B. E. Anroputmsl Data
Science u ux nmpaktuueckas peanuzaiusi Ha Python: ydueOnoe mocodue — M.: Uudpa-
WNuxenepus, 2022. — 392 c. — ISBN 978-5-9729-1006-9. — URL: https://znanium.com/
catalog/document?id=417222.

2. baeB A. A., UBanos K. O., UnaroB 10. A., Jleyxun A. H. [Ipumenenue 00b-
eKTHO-OPUEHTUPOBAHHOTO TMPOTPAMMHPOBAHUS B 3aJadax OOpaOOTKH CHUTHAJOB U
U300paKeHH C dJIeMEHTaMH UCKYyCCTBEHHOTO MHTEJIEKTa: yueOHoe nmocoobue — Bomnro-
rpax: Ilosomxckuit I'TY, 2022. — 206 c. — ISBN 978-5-8158-2275-7. — URL:
https://znanium.com/ catalog/document?1d=424643.

3. AmnnapeituukoB A. B., AnuapeiiuukoBa O. H. UHTennexTyanbable nHPOpMaIiu-
oHHBIC cucTeMbl U MeTtonbl 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. Huxonenxo C. U., Kagypun A., Apxanrensckas E. ['my6okoe oOyueHue: npak-
tuyeckoe nocodue — CII0.: ITurep, 2020. 480 c. — ISBN 978-5-4461-1537-2. — URL.:
https://znanium.com/catalog/document?1d=378630.

5. Scuunkuit JI. H. UnTennektyanbHpie cucteMbl: yueOHuk — M.: JlaGopaTopus
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 CUCTEMBl U TEXHOJIOI'MH:
yuebHoe nocodue — HoBocubupck: COVY, 2018. — 144 c¢. — ISBN 978-5-7638-3873-2. —
URL: https://znanitum.com/catalog/document?1d=342146.

7. JloHua A. AnropuTMmbl 00y4yeHus ¢ oakperienueM Ha Python: mpaktuueckoe
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. ITutep,
2023.

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

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

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

12. BBenenue B MammmHHOE 00y4deHHe ¢ momoiibio Python. PykoBoacTBo miis crie-
IIMAJIMCTOB 1O padote ¢ manabiMu. AHapeac Mromep, Capa I'Buno. Bunbsmc, 2022.

8.6.Ilepeuenp pecypcoB UHGOOPMAIIMOHHO-TEICKOMMYHUKAIMOHHON cetn «IH-
TEPHET», UCTIOJIH3yEMBIX B 00pa30BaTeILHOM TIpoliecce:

1. HzgarensctBo 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 TUCHUILIMHE (MOAY.JIIO) JJIs1
JIMIL C OTPAHMYEHHBIMHU BO3MOKHOCTSIMUA

[Ipodeccopcko-nearorndeckuii CocTaB 3HAKOMUTCS C TICUXOJIOTO- (PU3NOIOTHYe-
CKMMH OCOOEHHOCTSIMU OOYYalOIIUXCs UHBAIHMIOB M JIUI] C OFPAaHUYEHHBIMU BO3MOXK-
HOCTSIMH 3JI0POBbSI, HHIWBUAYAJIbHBIMH MPOTPaMMaMU PeadbMIUTAIIMd UHBAIUIOB (TIpU
Hanuuun). [Ipu HEOOXOIMMOCTH OCYIIECTBIIAETCS JOMOJHUTENbHAS MOAEPHKKA MPETO-
JaBaHUS THIOTOPAMH, TICUXOJIOTAMH, COIUATBLHBIMU PAaOOTHUKAMHM, MPOIICIITUMU O]~
TOTOBKY aCCHUCTEHTaMHU.

B cootBercTBUM ¢ MeTOaMUeCKUMHU pekoMeHaarmssMu MunobpHayku PO (y1B. 8 an-
penst 2014 r. N AK-44/05BH) B Kypce NpeAroiaraeTcss HCIOJIb30BaTh COIUAIBHO-
aKTUBHBIC U pe(ICKCUBHBIC METOJIbI O0yUEHUS, TEXHOJIOTHH COLMOKYJIBTYPHON peaduim-
TaIlMK C TEJNbI0 OKa3aHUs MTOMOIIM B YCTAHOBJICHUHU TOJHOIEHHBIX MEXJIMYHOCTHBIX OT-
HOILIEHWH ¢ JPYTUMH CTYACHTaMH, CO3AaHUN KOM(OPTHOTO MCUXOJIOTMYECKOTO KIIMMAaTa B
cryaenueckoi rpynmne. [logdop u pa3paboTka yueOHbIX MAaTEpPUAIOB MMPOU3BOIATCA C yUe-
TOM MpPEIOCTABICHNUS MaTepuasia B Pa3JIMUHbIX (popMax: ayAuaabHOM, BU3YalbHOM, C UC-
MOJI30BAaHUEM CIEIUAIBHBIX TEXHUUECKUX CPEJCTB U MH(DOPMAIIMOHHBIX CUCTEM.

MeaunamaTepralibl TaK)Ke CIEyEeT UCIOIb30BaTh U aAaNTUPOBATh C YYETOM MH]IU-
BUIyaJIbHBIX 0COOeHHOCTEN 00yueHus aui ¢ OB3.

OcBoenune aucuumuiiHbl Junamu ¢ OB3 ocyuiecTBisieTcs € MCIOJIb30BaHUEM
cpelacTB oOyudeHusi oOUIero M CHEeUUalbHOr0 Ha3HayeHMs (IEPCOHAIBHOIO U KOJIICK-
TUBHOT'O UCIIOJIb30BaHUs). MaTepuaibHO-TEXHUYECKOE 00eCIeueHne MpeayCMaTpruBaeT
pUCHOCOOJIeHHE ayIuTopuid K Hyxaam suil ¢ OB3.

dopMma npoBeJeHUsT aTTECTAMK ISl CTYJIEHTOB-WHBAIMOB YCTAaHABIUBAETCA C
y4eTOM HHAMBUAYaJbHBIX mcuxodusndeckux ocoOeHnHocteil. s crynentoB ¢ OB3
peaycMaTpuBaeTcs A0CTymHas popMa MpeoCTaBICHHS 3aIaHU OIIEHOYHBIX CPEJICTB,
a UMEHHO:

— B TEYATHOM WJM JJNEKTPOHHOH Qopme (Ans JTUIl ¢ HApyIIEHUSMH OMOPHO-
JIBUTATEJILHOTO ammnapara);

— B II€YATHOM (hopMe MU INEKTPOHHOU POopMe C yBEITMUEHHBIM MIPUPTOM U KOH-
TPACTHOCTBIO (JJIs JIUIL C HAPYIICHUSMHU CIIyXa, peuu, 3pCHUS);

— METOJOM UTEHUS aCCUCTEHTOM 3aJ[aHus BCIYX (17151 JIUI] C HApYILICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBQJIUJIHOCTBHIO YBEIIMYMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIbHBbIE BOMPOCHKL. {151 TakuX CTYJEHTOB IpeaycMaTpuBaeTcs AocTynHas (popma
IPEeIOCTaBICHUsI OTBETOB Ha 3aJ]aHusl, @ UMEHHO:

— NUCHbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIbIoTepe (A JIUIl ¢
HapYILIEHUSIMU CITyXa, peun);

— BBIOOPOM OTBETa U3 BO3MOXHBIX BapUAHTOB C HMCIIOJIb30BAHUEM YCIYT acCH-
CTEHTA (JIJ1s1 JIWI] C HapyIICHUSIMHU OMOPHO-ABUTATENILHOIO allfapara);

— YCTHO (151 JIUI] C HAPYILLIEHUSIMU 3PEHUS], OTIOPHO-ABUTATEIBLHOIO alapara).

[Tpu HEOOXOIMMOCTH JIsI 00YYAIONMIUXCS C MHBAIMIHOCTRIO MPOIIeaypa OllCHUBA-
HUS PE3YJIHTATOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJBKO ATATIOB.
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