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

Pabouas mporpamma pa3paboTaHa Ha OCHOBE (heJlepaIbHOrO TOCyAapCTBEHHOTO
00pa3oBaTeNbHOIO cTaHaapTa Beiciiero oopazosanus (ganee — ®I'OC BO) no Hanpag-
nenuto noarotoBku 20.03.01 TexHochepHas 6e3omacHOCTh (YpPOBEHb OakajaBpuara) B
COOTBETCTBHUH CO CIEAYIOIMIUMHA HOPMATUBHBIMHU JTOKYMEHTAMHU:

— Ilopsimox opraHu3anvyd U OCYIIECTBJICHHUS] 00pa30BaTEbHON JESITENbHOCTU IO
00pa3oBaTesbHBIM MTporpaMMaM BbICHIET0 00pa3oBaHMs — MporpaMMamM OakanaBpHara,
nporpaMmam CHelUaiuTeTa, MporpaMMaM MarucTpaTypbl, YTBEP)KICHHBIM MPUKA30M
Muno6puayku Poccun ot 06.04.2021 No245.

— denepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT BBHICIIETO OOpa-
3oBaHus mo HarpasieHuto noarotoBku 20.03.01 Texnocdepnas 6e30mMacHOCTb, YTBEP-
XKICHHBINA IPUKa3oM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
25 mas 2020 r. N 680.

PaGouast mporpamMmmMa AMCIMIUIMHBI COCTABJICHA B paMKaX OCHOBHOW mpodeccuo-
HaJpHOU 0Opa3oBarenbHOM nporpammel (OIIOII) Beiciero o6pa3oBaHusl U yUUTHIBACT
0COOCHHOCTH OOyYEeHUs MIPU MHKIIFO3MBHOM 00pa30BaHUM WHBAIUIOB U JIUI] C OIPaHU-
YEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3).

Pa3paboTuuku: -AOKTOp TEXHUUECKUX HAYK, KaHAUAAT PU3MKO-MAaTEeMaTUYECKUX HaYK,
npodeccop kahenpst BMOul O.A. KocopykoB; -KaHIUIAT MeIaroruyeckux Hayk, J10-
et kadeapst BM®Oull C.M. Canos; -kaHauaaT (pu3amko-MaTeMaTHYECKUX HAyK, JI0O-
neHT kadgeapsr BM®ull A.B. Mokpsikos; -accuctent kadeapst BM®ull B.B. Jlo6aH-
1[OB.

PaGoyast mporpaMma AUCIUILUIMHBI PacCMOTPEHA M OJ00peHa Ha 3acelaHud Kadeapsl
BbICIICH MaTeMaTuku, pusuku U uHPopmatuku (mpotokois Ne 8 ot 23.04.2025 r.).

3aM. pykoBoaurens Y MC
Onexcenko O.M.

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

1. HIEPEYEHD IINTAHUPYEMBIX PE3YJbBTATOB OBYYEHUA 110
JAUCHOUIIVIMHE, COOTHECEHHbBIX C INTAHUPYEMBIMUA
PE3YJbBTATAMMU OCBOEHUA OBPA30OBATEJBHOU ITPOI'PAMMBbI

1.1. Ileau u 3agaum

Pabouas mporpamma aucuurinuasl b51.B.19 « Cucmemsl uckyccmeenno2o unmen-
nekmay (majnee — MUCHMIUIMHA) COCTaBJIeHa B COOTBETCTBHU C TpeOoBaHUSIMH (deje-
pPaJIbHOTO TOCYIapCTBEHHOI'O 00pa30BaTENbHOIO CTaHIApTa BHICIIETO OOpa30BaHUS IO
HarnpayieHuto ToAroToBku 20.03.01 Texunocghepnas 6ezonacnocme (nanee — OI'OC
BO), yrBepxknennoro 25.05.2020 r., npukaz Munoopuayku Poccun Ne 680, mucsma
Munoopuayku ot 14.06.2023 r. Ne MH-5/179660 B paMkax MCIOJHEHHS MOJITYHKTa
«O» nmynkta 1 nepeunst nopydenuit [Ipesunenra Poccuiickoit deneparyu ot 29 siHBaps
2023 1. Ne [p-172.

Heab yyeOHo# nucuMmimnabl «Cucmemuvl UCKycCcmeeHHo2o unmesniekmay — Ghop-
MUPOBaHHUE 1IEIOCTHOTO MPEACTABIECHUS O COBPEMEHHOM COCTOSIHUU TEOPHUH U MPaKTH-
KU TIOCTPOEHUS] MHTEIJICKTYyaJIbHBIX CHCTEM Pa3jIMYHOTO Ha3HA4YeHHsI, OBJIAJCHHUE CTY-
JICHTAMH OCHOBHBIMHM METOJIaMU TE€OPUU HHTEJUIEKTYaJbHBIX CHUCTEM, MPUOOpETEHHE
HaBBIKOB IO UCIOJb30BAaHUIO MHTEJUIEKTYaJbHBIX CHUCTEM, U3yUYE€HUE OCHOBHBIX METO-
JIOB MPE/ICTAaBIECHUS 3HAHUI U MOJICTUPOBAHUS PACCYKICHUH.

3aoauu yuebHOU OUCYUNIUHDL:

— 0611a0ems 3HAHUAMU U HABLIKAMU 8 001ACTU UCKYCCNEEHHO20 UHMENNeKMA,

— 0C80UMb OCHOBHbIE MEMOObL MEOPUU UHMETEKMYAIbHBIX CUCTEM,

— HAYYUMbCSL OPUSHMUPOBAMBCS 8 PA3IUUHBIX MUNAX NPUKTIAOHBIX CUCTEM, OCHO-
BAHHBIX HA CUCMEMAX UCKYCCMBEHHO20 UHMEILIeKMA,

— HAYYUMbCL OPUEHMUPOBAMBCS 8 PA3IUYHBIX Memooax npeocmasieHus OaHHbIX
OJ151 NPUMEHEHUs 3HAHUL 8 CUCEMAX UCKYCCMBEHHO20 UHMENIeKMA,

— yMemsv 8blOUPAMb MOOelb NPUMEHEHUS. 3HAHULL 8 CUCMEeMAX UCKYCCMBEHHO20
UHmMenIeKma,

— NOYYUMb HABLIKU NPOSPAMMUPOBAHUSL Ha A3biKe Python,

— NONYUUMb HABLIKU UCNOIb308AHUS NPOPUIbHLIX OubIUuomex a3vika Python ona
co30anus u 00yyeHUs HetPOHHBIX cemell.

2. MIEPEYEHD IJIAHUPYEMBIX PE3YJIHbTATOB OBYYEHUS MO
JUCHUIIJIMHE, COOTHECEHHBIX C ITNIAHUPYEMBIMU
PE3YJBTATAMU OCBOEHMS OBPA3OBATEJBHOM MPOTPAMMBI
UHANKATOPAMM JOCTUKEHUS KOMITETEHLIU

[TnanupyeMbIMu pe3ynbTaTaMu OOYYEHHsI TIO TUCHUTUINHE (MOMYIIO) SIBISIETCS
dbopmupoBaHre y O0yJaronuXcss KOMIIETCHIIUNA W/WiH 9acTu kommetenmuii. Chopmu-
POBAaHHOCTH KOMITETCHIIUMA W/WJIH YaCTH KOMITETCHIIUN OIICHUBACTCS C TIOMOIIIHIO MH/IH-
KaTOPOB JIOCTHKEHUST KOMITETEHIIU.
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ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

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

HaBBIKOB:

— OpUEHMUPOBAHUSL 68 PAZIUYHBIX MUNAX NPUKIAOHLIX CUCIEM, OCHOBAHHBIX HA
CUCMeMAax UCKYCCMBEHHO20 UHMEILIEKMA,
— OPUEHMUPOBAHUS 8 PA3IUYHBIX Memooax npeoCmasieHuss OAHHbIX OJisl CUCTEeM
UCKYCCMBEHH020 UHMENIeKMA,
— UCNONb308AHUSL CUCMEM UCKYCCMBEHHO20 UHMENLIeKMAd 6 NpPOohecCUOHANIbHOU
oesimelbHOCm.

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

Tabauua 1.1 — Ilnanupyemsbie pe3yabTaThl 00yUYEHUS IO TUCHUILIINHE

PesynbTartsl
Ko 1 HauMeHo- Kﬂolilel/:;[ ﬁ;ﬁl;::l:;);:- 00yuyeHusl MO TUCHUILINHE (MOY.II0)
BaHe KoMiTe- - Cooeporcamenvnvle Cooeporcamenvnule
TeHumii InemeHmul J/1eMeHmbl

KOMIETEHIMH (Oeckpunmopoti), (Oeckpunmopbwti),
3HaAHUSA YMeHUs, 671a0eHUS

MKoc-1. IIKoc-1.1 Oobyuarowuiics 3naem: OO0yuarmonuiica ymeer:

Crocoben anamu- | 3gaer Hopmarus- | H.1.  Maremarndeckue oc- HA.1.  VYcramaBmmuBath Python

3upoBath HHOOP-

HBIC ITPABOBBLIC aK-

HOBBI CUCTEM HUCKYCCTBCHHOI'O

n €ro 1nmakeTbl ¢ IIOMOMIIBIO IIa-

MAlUIO N0 OUCHKE | 1p  p  ofpacry | MHTCIIEKTE; KETHOTO MEHEIDKEPa;
BO3JICUCTBUS OXaHBI  OKpYa- J.2.  OcHOBHBIE THIIBI 3a- J1.2. PaGorate ¢ 0a30BBIMH
OpeAnpusaTusl Ha JOmel CPEIBL; Me- Jlad, pelaeMblX C UCIIOJIb30- THTIaMU J2HHBIX A3blKa P}:thon,
OKPYKAIOILYIO BaHUEM CHCTEM HCKYCCTBEH- ¢aiinamu, onepanuoHHON CH-
cpeny u paspaba- TOE[H OLCHKH BO3- | yoro unremiexra; cTeMoOil M OuOnuMoTeKamu, He-
TEIBaTH  mpeio- | ACHCTBHA Ha | 713,  Tumel cucTeM MalIMH- | OOXOJMMBIMU Ui HCIIOJB30-
XKeHust o npume- | OKPYXKarollyro HOT'0 O0YYEHUS; BaHUsI HEHPOHHBIX CETel;
HEHUI0O  Hawilyd- | Cpeny; MOpSAOK | J[.4.  Bwuasl kinaccuduka- H.3. Hcnonws3oBarh ouo-
MUX JOCTYIHBIX | IPOBEAECHUS  DKO- | IMiA, KJaccu(ukaTopsr; nmoteku Python munst pemenus
TEXHOJIOTUH U Me- | JJOTUYECKOU skc- | A.5. Mogenu kinaccuduka- MIPUKJIAHBIX 3a]1a4;
ponpusATHil IO | MepTU3bI, METOAM- | LMH; J.4.  IIpoBoauTh MEpBUYHBII
MPeJIOTBPANICHHIO | gy pacyeTOB OLCH- J.6.  Metozs! knactepusa- aHaJM3 MCXOOHBIX NAHHBIX Ha
HETaTMBHOTO  BO3- | vy posnejictaus Ha | LM § MPEAMET NPUMEHHMOCTH K 3a-
IENCTBUA Ha OKPYIKAIOILYIO I[.Z. Tunel HEUPOHHBIX Ce- nade TexHojorni U,
OKPY>KaloILy10 Cpery  ILIAHHpYe- Tell ¥ UX OTJINYUTEIILHBIE J.5. Hcnonws3zoBath  anro-
cpemy M 0COOCHHOCTH; PUTMBI KJIACCU(UKAINH, KJa-
MOH ACSTCIBHOCTH, J.8.  IlomynspHble apxu- CTEepU3allU JITaHHBIX HA IPaK-
HCHOIB3OBAHNC | rexryphl HEHPOHHBIX CeTel, THKE;
HOBBIX TCXHOJIOTHH | cpéprounsie HeliponHble cetr; | [1.6.  Ompenensts Haubousiee
C Y4YE€TOM OXpaHbl | J1.9. MexaHu3Mbl OOyYCHUS | TOAXOASIIUN AITOPUTM  JJIs
OC; »>JEeKTpOHHBIE | HEHPOHHBIX CETEIH; peuIeHusl MOCTaBJICHHOM 3ana-
cupaBounble  cu- | J.10. Mexanusmbl noctpoe- | 4u;
creMbl W OuOIMO- | HAS HEUPOHHBIX CETEH IS J.7. Pemars ontumuzanu-
TeKH: HanMeHOBa- | AHaIu3a n300paXKeHui; OHHBIE 3aJa4d M II0A0UpaTh
HUS, BO3MOKHOCTH J.11. vMexaHI/IBMBI [OCTPOe- | THIEPNAPaMETPbl C MOMOLIBIO
W TOPSIOK PaGOTHI HUS HEMPOHHBIX ceTel A METOJIOB ONTUMM3ALINH;
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Kox m HammeHo-
BaHHe KOMIIe-
TeHIUH

Koa u naumeHoBa-
HHe HHIANKATOpA
JOCTH:KEHHS
KOMIIEeTeHIINH

locydapcmeeHHbIl yHUsepcumem CTO CMK
no 3emsneycmpoucmey
PesynbTartsl
00yuyeHusl MO TUCUUILINHE (MOYII0)
Cooeporcamenvnvle Cooeporcamenvnule
nemMeHmbl J/1eMeHmbl
(Oeckpunmopoti), (Oeckpunmopbwti),
3HaHUA YMeHUs, 671A0eHUS

B HHUX; OCHOBHI WH-
hopmarmoHHOM
0e30MmacHOCTH
[TIKoc-1.2

YMeer UCnosib30-
BaTh TEKCTOBbIE
penakTopsl  (Ipo-
1IeCCophl) ISl CO-
3MaHust U 0POpM-
neHus  uHpOpMa-
MU IS TIpOBeie-
HUS OIGHKA BO3-
JNIEUCTBUS Ha
OKPYKAIOIIYIO
Cpelny; BBISBISTH B
TEXHOJIOTHYECKHE
MPOLIECCHI, OTepa-
Mu U 00OopyIoBa-
HUE, OKa3bIBaIOIINE
HEraTUBHOE  BO3-
JNIEUCTBUE Ha
OKPYKAIOIIYIO
cpeny;  IUIQHHPO-
BaTh MEPOIPHUSITHS
1o CHIDKEHHUIO
(npenoTBpaiie-
HUIO) HETaTUBHOTO
BO3JEHCTBUSA Ha
OKPYKaIOIIyIO
Cpeny; yMeTb WC-
M0JIb30BaTh WH-
¢dbopmanroHHO-
TEJIeKOMMYHHUKa-
[MOHHBIE ceTH
«HTepueT»

aHajIn3a TCKCTOB.

J.8. Hcnonwn3oBath
HEUPOHHBIE CETH I 00paboT-
KU TEKCTOBBIX M300paKCHUH;
11.9. Hcnonws3oBath
HEUPOHHBIE CETH I 00paboT-
KM TpapuuecKux Hu300paxke-
HUH;

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

3. MECTO JUCHUILJIMHBI B CTPYKTYPE OCHOBHOM
MMPO®ECCHOHAJBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

JucrunmHa «CUCTEMBI UCKYCCTBEHHOTO WHTEIUICKTa» OTHOCHUTCS K 00S3aTelb-
HOM JUCHUIUIMHE YacTh, PopMHUpyeMOl ydaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.
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%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
Wy rno 3emsieycmpoliicmesy

JucrunmHa n3ydaercs Ha 4-oM Kypce B 7-OM ceMecTpe Ha O9HOU ¢opme oOyde-
HUSL.

4. OFBEM JIJUCHUILJIMHBI 1 BUJIbl YYEBHOM PABOThI

OO6m1ast Tpy0€MKOCTh AUCHUTUIMHBI «CHCTEMBbI UCKYCCTBEHHOT'O MHTEJIJIEKTa» CO-
CTaBJIsIET 2 3a4€THBIC €AUHUIILI WJIM 72 aKaJeMHUYECKUX Jaca.

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

Bcero vacos
O0BEM MUCIUIUINHEI o1Hasi
dbopma
o0ydeHus
OO6m1ast TpyA0€MKOCTh TUCITATIINHBI 72
KonrakTHas paborta oOyJaroniuxcs ¢ mnpe- 52
nmoxapareneM (MO BHUAAM YYeOHBIX 3aHs-
THiA) (BCEro)
AynauTtopHas paboTa (Bcero): 52
B T. YUCJIE:
Jlexun 18
B T.4. IPAKTHYECKas MOATOTOBKA 1
CeMuHapbl, NPaKTHYECKUE 3aHATUS 18
B T.4. IPAaKTUYECKasi MOATOTOBKA 18
JlaGopaTopHble pabOoThI 16
KypcoBoe npoektupoBanue -
CamocrosaTrenbHas paboTa 00ydaromuxcs 20
Bun npomexxyTodHol arrectanuu oOyda- 3a4éT
IOIIEToCs (3a4eT / DK3aMEH)

JlucuurinuHa peaau3yercs MOCPEICTBOM MPOBEIEHUSI KOHTAKTHOW paboThl ¢ 00y-
YaroumMucs (BKJItOYas MPOBEACHHE TEKYLIEro KOHTPOJSl YCIIeBAEMOCTH), CaMOCTOsI-
TEJIbHOU pabOThl OOYHAIOIINXCS U MPOMEKYTOUHON aTTECTAIUH.

KonrtakTHas paboTra MOKeT ObITh ayJUTOPHOM, BHEAYJUTOPHOM, & TaKkKe MPOBO-
JUTHCS B AJIEKTPOHHON MH(POPMAIITMOHHO-00pa30BaTeIbHOM Cpejie YHUBEpPCUTETA (aiee
— OUOC). B ciaydae npoBeeHUs] 4aCTU KOHTaKTHOM paboThl no guctuminae B DOC
(B COOTBETCTBUU C pacHUCaHUEM YUYEOHBIX 3aHSATUH), TPYJOEMKOCTh KOHTAKTHOM pabo-
Thl B ODM1OC 3KBUBaJIEHTHA Ay IUTOPHOU padoTe.

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

Tabnuma 5.1.1. — CtpykTypa y4eOHON AMCIUIUIMHBI J1J11 O4YHOU (hOpPMBI 00yUeHHUs

‘ Haspanus comepKaTebHbIX KomunuecTBo yacos | Kowm- ‘ ®opma

©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p. 6




ﬁ:”‘ locydapcmeeHHbIlU yHU8epcumem CTO CMK
ey rno 3emsieycmpoucmey
pa3zenoB U TeM YUeOHOM JTnc- oyHas me- KOHTPOJIS
[IUTUTHHBI B TOM YHCIIe TEH-
BCETO 17071
nek. | mp. | mab. | waa. | CP H
1 2 3 4 5 6 7 8 9
Tema 1. MaremaTuueckuii JTuK- YcrHbi
6€3 Mo AJIEeMEHTaM TEOpUH Be- 12 4 6 5 ormpoc, 1abo-
POSITHOCTH, TUHEIHON anredpsl paTopHasdt pa-
Y MAaTEeMaTHYECKOTO aHaJIU3a. Gota
Tema 2. OCHOBHBIE 3a/1a49HU CH- YCTHbii
ompoc, 1adbo-
CTE€M MCKYCCTBEHHOI'O MHTEN- 8 2 2 2 2
paropHas pa-
JICKTA. 6oTa
YcTHbIM
ompoc, 1adbo-
Tewma 3. OGmue MeTOBI Kiac- patoptai pa-
H a 9 2 2 2 3 0o0Ta, pacuer-
CHU(HKAINH.
HO-
rpaguueckast
pabota
ITxoc- VYerublit
Tema 4. baitecoBCKuiA Kiaccu- 7 2 ) 3 1 orpoc, 1abo-
¢dbuKaTOp U pelIarofe JePeBbs. paropHas pa-
6ota
Tema 5. JInneitHbIe MOIETH VerHbri
4 2 2
MaIIMHHOTO O0YYeHHSI. onpoc
Tema 6. MeToasl knacTepusa- 4 ) ) VerHBIH
1007078 ompoc
YcTHbIM
ompoc, 1adbo-
o aTOpHaid pa-
Tema 7. HelipoHHbie ceTH. 28 4 | 14 | 4 6 p . PHaA p
0Ta, KOH-
TPOJIBHAS pa-
Oota
dopma MpoOMEKYTOUHOU aTTe- 3auér
CTallMH
Bcero vacos 72 18 18 16 20

OCHOBHBIMH DTallaMH
CTyJACHTAMU JAUCHUILIUHBI

(GbOopMUPOBaHHS YKa3aHHBIX KOMIICTCHIIUH TMPU H3YUYCHHUH
SIBJITFOTCS.  TIOCJICIOBATEIIBHOE HW3YYCHHE COACPKATCIHHO
CBSI3aHHBIX MEXKIY COO0U pazoenos (mem) ydeOHbBIX 3aHATUN. M3ydeHne Kaxaoro pas-
nena (TeMbl) MpeaIoiaracT OBJIAJICHUE CTYJACHTaMH HEOOXOTUMBIMA KOMITCTCHITUSMHU.
PesynbTar arrectanuu CTYJISHTOB Ha Pa3IMYHBIX dTarax
I TIOKa3bIBaC€T YPOBEHH OCBOCHUS KOMIICTCHIIUN CTYICHTAMH.

dbopMHupOBaHUS KOMIIETEH-

5.2. PacnpenesieHue pa3iejioB M TeM JUCHUILIHHBI 10 BUIAM 3aHATHI
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Tabmuma 5.2.1. - Pacnipenenenre pa3nesoB M TEM IMCHUILIMHBI 0 BUJIAM 3aHSITHH I O9HON (HOpPMBI 00yUeHUS

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

CTO CMK

IInannpyemsbie Bunsbl yueOHo# padoThI
KOHTPOJHMpPYyeMbIe
( POTHPY ) KontakTHas padoTa 2 Buawbi, popmbl
pe3yJbTaThl 0CBO- = .
] W MeCTO Npo-
eHus: koa popmu- | HaumenoBanme pas- = 8 BelleHIst yes
o @ -
pyeMoii KoMneTeH- | JeJ0B, TeM JUCIH- Conep:xanue pa3jesia, TeMbI = < CemecTp . y
IIpakTHyeckue, | & = HO¥i padoThI U
MU ¥ HHIUKATO- TUTMHBI Jlexnun, | JlaGopaTopHble ° 5
ceMHUHapckue, | 5 8 ¢opmbI KOH-
PbI 10CTUKEHHS yac. 3aHATHS, Yac. 2%
3aHATHS, Yac. s 2 TpoJs
KOMIIeTeHInH (13 =
taoun. 1.1) ©
Jlekms-
IIxocl: Jlexnus 1.1. Mare- Bexropras anrebpa. MHOrOMEp- BH3YaJTA3aIIHs
IIKocl.1, IIxocl.2 | maTH4yeckmii TUKOe3 | Hble IPOCTpaHCTBA. PaccTosiHuA. 2 1 7 (B T.4. B
.1 no ajareope. I'unepmiockocTs. OUOC). Vecer-
HBIN OIPOC
DYHKINUN HECKOIBKUX MEPEMEH- Jlexuusi-
Jexuus 1.2. JIukoe3 YHKIL P N H
IIkocl: HBIX. DKCTpeMyMsbl. UncieHHbII BHU3YyaJIU3ALML
M0 MaTeMaTH4YeCKO-
IIKocl.1, IIxoc1.2 MTOMCK perreHus. Pacnipeaenenus 2 1 7 (B T.9. B
MY aHAJHU3Yy U Teo-
.1 1 BBIOOpKH. XapaKTePUCTUKU OUOC). Ver-
PHM BePOSITHOCTH. o N
CITYYaifHOM BEJIUYHHBI. HBII OMPOC
OcHOBHBIC 337]a41 CUCTEM HUC-
Jlekus-
IIxocl: Jlexmus 2. OcHoB- KYCCTBEHHOT'O MHTEJUICKTA.
BU3YaJIH3AIIHS
Kocl.1, Ikocl.2 | uble 3amaun cucteM | Kiaccudukanus, Kinactepusanus, 2 2 7 (8 - s
J.2 HCKYCCTBEHHOI'0 MH- | perpeccus. TUbl MalTMHHOTO SI/IOC). ) Ver
.3 TeJJIEKTA. 00ydeHHS: C yuuTenem, 0e3 ydu- .
HBIH ompoc
Tesl,
Tkocl: JByknaccoBast (OuHapHast) 1 Jlexnus-
: Jlexknusa 3. Oomue MHOTOKJIACCOBas KJIacCU(HUKa- BU3yanu3aus
IIKocl.1, IIxoc1.2 .
1.4 MeToabl Kinaccudu- | 1us. bunapHbii Ki1accudukaTop 2 3 7 (B T.4. B
I[' 5 KAIMH. KaK COBOKYIHOCTb pEIlaroniei ONOC). Ver-
) (dyHKIMY 1 Topora. Pemarorias HBII ompoc
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N3ameHeHue 0
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IInannpyemsbie

ocydapcmeeHHbIl yHUsepcumem

no 3emsneycmpoucmey

Coxaepsxanue pasgeJia, TeMbl

Bunsbl yueOHo# padoThI

CTO CMK

(YHKIHS KaK TUTIEPIIOBEPXHOCTh
B IPOCTPAHCTBE MPHU3HAKOB. 3a-
Jada oO0ydeHHsl Kilaccupukaropa,
oOyuJatoias BeIoopka. [Ipo-
CTPAHCTBO MPU3HAKOB OOHEKTOB
U [IPOCTPAHCTBO NTAPAMETPOB
kiaccudukaTopa. Anroputm k-
onmmkaitiux coceneit (KNN).
Mepbl o1IeHKH KiIacCH(UKaImu:
HOJIHOTA, TOYHOCTb, OITUOKU
MEPBOTO ¥ BTOpOro poxa, F1,
AUC. Kpussie

ROC u DET.

Cemectp

Bunsl, popmbl

IIkocl:

ITKocl.1, IIxocl.2
J.4

.5

Jlexnus 4. Baiiecos-
CcKuii Kiaccupuka-
TOP U pemawiue
JiepeBbsi.

HawuBHsrii 6aifecoBckuil Kaccu-
¢dukarop. [TapameTpuueckas
KJIACCU(UKAIVSI B ITPEIITOIONKE-
HUU MHOTOMEPHOTO HOPMaJIbHO-
TO pacrpeaeiaeHus MPU3HAKOB.
ANTOpUTMBI, OCHOBaHHBIE Ha
NPUMEHEHUH PEIarouX Aepe-
BbeB. Kpurepuu pasaenenus ys3-
na: nHGOPMAITOHHBIN BBINT-
phIl. AHCaMOITH peIaroIuX
JIEPEBbEB: CIy4ailHbIN Jiec, rpa-
JIUCHTHBIN OYCTUHT

Jlekus-
BHU3yalU3aIUs
(B T.9. B
OUOC). VYer-
HBIH ompoc

IIkocl:

ITKocl.1, IIxocl.2
J.4

.5

Jlexknusa 5. JInnei-
HbIe MO/IeJIN Ma-
IUHHOT0 00y4YeHusl.

Jlunetinsie Moaenm Kiraccuduka-
1un. Pa3nenstomas runepioc-
KOCTh. METO/I TJTaBHBIX KOMIIO-
HeHT. [uckpumunant Ouiiepa.
MeTo/1 ONTOPHBIX BEKTOPOB.
AJanTHBHBIN TUHENHBIN cyMMa-
TOp, KaK JMHEHHBIH Kiaccu(uka-
TOp U MOAelb HelpoHa. [lepuen-

Jlexmsg-
BU3YaTH3AIIHS
(B T.9. B
OUOC). VYer-
HBIH ompoc

Beinyck 1

N3ameHeHue 0

Ok3emnnsap Net
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IInannpyemsbie

HaumeHnoBaHue pa3-

ocydapcmeeHHbIl yHUsepcumem
no 3emsneycmpoucmey

Coxaepsxanue pasgeJia, TeMbl

Bunsbl yueOHo# padoThI

CTO CMK

TpoH Po3eHOnarTa. MHOrOCIO#-
HBIC MTOJTHOCBSI3HBIC HEHPOHHBIC
cetn. OGyyeHrne MeToJ0M 00-
PaTHOTO PAaCIPOCTPAHCHHUS
OIINOKH.

Cemectp

Bunsl, popmbl

IIxocl:
IIKocl.1, IIxocl.2

1.6

Jlexkmusa 6. Metoabl
KJIacTepu3anms.

Knacrepuzanus u Bu3yanu3arusl.
Mertonst k-means, uepapxude-
CKas arjioMepaTHBHAs KJIACTEpH-
3anums, kKapTel KoxoHeHa, croxa-
CTHYECKOE BIIOYKEHHE cocenei (t-
SNE). MepsI o1ieHKH KJIacTepH-
3a1ud. [ eHeTHYeCKui alropuTM.

Jlexmus-
BH3yaJTN3aIIHs
(B T.4. B
OUOC). Vecer-

HBIN OMpOC

IIkocl:

IIKocl.1, IIxocl.2
.7

J.8

J.9

Jlexkuus 7.1. CBép-
TOYHBbIEC HeHPOHHBIE
CeTH.

JlukOe3: moHsTHE CBEPTKH (B
JUCKPETHOM citydae). MHoOro-
cloitHble HelpoHHbIe ceTH. IIpo-
Onema 3aTyxaHus TpaJieHTa.
Pemenne — ckBo3HOE coeuHe-
Hue (skip connection). Apxurek-
typa ResNet. IIpobrema 60b-
HIOTO YHCTIa MapaMeTPOB MOIHO-
CBSI3HBIX CETEH ISl BXOJIOB
00JIbI1I0# pazMepHOCTH (M300pa-
xeHul). Pemenne — cBéprou-
Hble ceTd. Cou CBEPTKH, ITyJIMH-
ra, HenuHerHoctu. CoyeTaHue
CBEPTOYHOM U MOJIHOCBSI3HOU
ceteil. JIaTeHTHOE POCTPaHCTBO,
ambOenauar. Apxurexktypa U-Net.
[MomynsipHbIE APXUTEKTYPHI
CBEPTOUYHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception
(GoogleNet).

Jlexms-
BU3YaTH3AIIHS
(B T.4. B
OUOC). VYer-
HBIH ompoc

IIxocl:

Jexkumusn 7.2.

3agaua mopokACHUS 00pa3oB.

Jlexmus-

©rys
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%‘%ﬁs FocydapcmeeHHbIl yHUsepcumem CTO CMK
o rno 3emsieycmpoucmey
Ilnanupyempie HanmenoBanue pa3- |  Copep:kanue pasjesa, TeMbl Bujnl yueGHOii padoTh Cemectp | Buanl, popmsr
IIKocl.1, IIxocl.2 | HeiipoHHublie ceTH I'enepatuBHBIC COCTSI3aTENBHBIC BH3YaJTA3aIIHs
.7 00padoTku TekcTa U | cetu. Auddy3rnoHHas MOACIE. (B T.4. B
.8 TpaHcdopMepbl. O0paboTka TekcTOB. BekTopHBIC 9U1OC). Vecer-
1.9 MIPEJICTABIICHUS JJISI TEKCTa: HBIN OIPOC
word2vec. PexyppeHTHBIC
Helponnsle cet, LSTM, GRU.
Tpanrchopmepsr, BERT, GPT.
Tpauceproe o0yyenue. Ju-
CTHJLIAIMS CETEH.
OO0uuii 00beM Jiek-
HOHHBIX 3aHATHI 1
" N 18 20
CaMOCTOSITETbHOM
padoThI.
JlabopaTopHble, NPaKTHYECKHE U CEMUHAPCKHE 3aHATUS
TemaTuueckuii
xocl: 3HAKOMCTBO ¢ 0a30BBIMU TUTIAMU
JlabopaTopHas pa- cemuHap. Bri-
IIKocl.1, IIxocl1.2 JAHHBIX 1 OCHOBHBIMH YIIPABIIS-
0orta 1.1. BBegenue B 2 7 TIOJTHEHHE
A1 FOIIMMH TOCIEI0BATEIbHOCTAMH.
Python. MPAKTHYECKUX
A2 Pabora ¢ pyHKIMSAMY. N
3alaHuit
Tematuyeckuii
Ikocl:
JlabopaTopHas pa- Paborta ¢ maccuBamu u Habopa- ceMuHap. Bui-
IIKocl.1, IIxocl.2
1.2 0ota 1.2. MaccuBbI MHU. YTIpaBJI€HUE MacCUBAMU 2 7 TOJTHEHUE
I[.3 U Cpe3bl. JaHHBIX. bubnmroreka Numpy. MPAKTHYECKUX
: 3aaHu
Mkocl: Pabora co cTpokamu, TeKCTOM U TemaTnueckuii
’ JlabopaTopHas pa- (hatiamu. PaboTa co cioBapsamMu ceMuHap. Bri-
ITKocl1.1, IIxocl.2
1.2 oora 1.3. CTpokmn, U MHOKecTBaMu. bubnmoreka 2 7 IIOJIHCHHE
J:l.3 ¢aiiabl U caoBapu. JUTst paboThI ¢ (haiimamu U orepa- MIPAKTUYECKUX
) I[MOHHOW CHCTEMOH. 3aIaHui

Beinyck 1 U3zveHeHue 0

Ok3emnnsap Net
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%‘%ﬁs FocydapcmeeHHbIl yHUsepcumem CTO CMK
o rno 3emsieycmpoucmey
IInanupyemsbie HaumenoBanue pa3- | Coaep:kaHue pasaesia, TeMbl Buanl yueoHoii paGorsl Cemectp | Buambl, popmbr
Pandas u MeToBI pabOTHI ¢ TA0- Temarnueckuit
Mkocl: Jladopatopuast pa- nuuamu B Python. Matplotlib cemuHap. Bri-
ITKocl.1, IIxocl.2 o0ora 2. AHAJIN3 U y ) P ’ p-
Plotly u Bu3yanu3anus JaHHBIX. 2 7 TIOJTHEHHE
.3 BU3yaJIu3anusi 1aH-
1.4 HEIX [IpoBeneHme MepBUYHOTO aHAIH- MPAKTHYECKUX
) ) 3a JIAHHBIX. 3aIaHui
Tematuyeckuii
IIxocl: JlabopaTopHas pa- cemunan. Bal
IKocl.1, oora 3. Knaccudu- Knaccugukamnus Ha ocHOBE Me- p-
2 7 IIOJIHEHHE
Mxocl.21.3 Kalus CpeacTBAMU tona k-cpemHux.
MPAKTHYECKUX
.5 Python. N
3a/laHuit
Mxocl: TemaTuyeckuii
IIKocl.1, IIxoc1.2 ITocTpoenue u oOyJeHHE THHEH-
N cemuHap. Bri-
A3 JlabopaTopHas pa- HBIX MOJIENIEH MaIllMHHOTO 00Y-
2 7 MOJTHEHHE
.5 oota 4. [lepcenTpon. | yeHus. [Ilpumenenue npoduin-
MIPAKTHYECKUX
J.6 HBIX OMOJIHOTEK. N
3aaHuit
A7
TemaTuyeckuii
ceMuHap. Bei-
IIkocl: i
JlaGopaTopHas pa- Knaccudukaius u3o0pakeHuit MOJIHEHHUE
IMIKocl.1, IIxoc1.2 . o
13 oota 5.1. Pacno3Ha- | Ha OCHOBE CBEPTOUYHBIX HEHPOH- 5 7 MIPAKTHYECKUX
Il' 6 BaHHUe H3o0pake- HBIX ceTel. [Ipumenenne npo- 3ananuil. Pac-
Il's HMIA. (UITBHBIX OHOTHOTEK. YETHO-
’ rpaguueckas
pabota
Ikocl: Tematnueckuit
JlabopaTopHas pa- Pabora ¢ TekcTamu U X BEKTOp-
IIKocl.1, IIxoc1.2 ceMuHap. Bei-
oora 5.2. UHTE/UIeK- | HBIMU NPEICTABICHUAMU TEK-
J.3 2 7 TOJTHEHUE
TyajibHas 00padoT- | cToB. [IprMeHeHne TPOoQUITBHBIX
A.6 NPaKTUIECKUX
Ka TeKcTa. OnOMHOTEK. .
J.9 3aJaHul
IIxocl: IIpakTH4eckoe 3a- 3HaKOMCTBO C ITAPOKUM CIICK- Tematudeckuii
IIKocl.1, IIkocl.2 | Harue 1. UHTe/NIEK- | TPOM CUCTEM, 00ECHIEUNBAOIINX 2 7 cemMuHap. Bal-
1.6 TyajJbHble CHCTEeMbl | WHTEIIEKTYaJIbHBIN IIOUCK U 00- TIOJTHEHHE
J.10 B 00pa3oBaHMU. paboTKy MH(OPMAIIUH. MPAKTUICCKUX

©rys
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%‘%ﬁs FocydapcmeeHHbIl yHUsepcumem CTO CMK
o rno 3emsieycmpoucmey
Ilnanupyempie HanmenoBanue pa3- |  Copep:kanue pasjesa, TeMbl Bujnl yueGHOii padoTh Cemectp | Buanl, popmsr
J.11 3aJaHul
TemaTuyeckuii
Ixocl: IIpakTH4eckoe 3a- 3HaKOMCTBO C COBPEMEHHBIMU ceMuHap. Bri-
IKocl.1, IIxocl.2 | usaTtue 2. CucreMsbl CHCTEMaMH yIIPABIICHUS JTaHHBI- TTOJTHCHHE
.5 KJaaccupuKanuu u MU CO BCTPOEHHBIMH MEXaHU3- 2 7 MIPaKTUYECKUX
.10 KJIaCTepH3auuu MaMH KJaccu(pHUKaluy 1 BU3ya- 3ananuil. Kon-
.11 JAHHBIX. J3a1uu. TpOJIbHas pado-
Ta
IIpakTH4eckoe 3a- Tematnyeckuit
IIxocl: M3ydyeHue NHTEIIEKTY alIbHBIX
Hatue 3. UHTELIICK- cemuHap. Bri-
IKocl.1, IIkoc1.2 CHUCTEM-TIOMOIIIHUKOB B TIpodec-
TyaJbHbIe CHCTEMBI o 14 7 TTOJTHCHHE
.10 CHUOHAJIbHOM E€ATEIBHOCTH CO-
B npodeccuoHaIb- MPAKTHYECKUX
.11 . [JIACHO MPOMUII0 00YYArOIIUXCSL. N
HOIi 1eAATeTbHOCTH. 3a/laHuit
Oommii 00BbeM J1a-
0opaTOpHBIX, MPaK-
THYECKUX U CeMHU-
HAPCKHMX 3aHATHI.
dDopMa NPOMEKYTOUYHOM aTTeCTALNH
P p y 1 3avyert
Hroro 18 16 18 20

Beinyck 1

N3ameHeHue 0
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%‘%& locydapcmeeHHbIlU yHU8epcumem CTO CMK
ey rno 3emsieycmpoucmey

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

OrneHOYHBIE MaTepUabl MO0 AUCHUIIIMHE (MOIYIIO) SBISAIOTCA HEOTHEMIIEMOM Ya-
CTBIO pabouel MPOrpaMMBbI U MIPEACTABIEHBI OTEIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM
Ha 3acenaHud Kadeapbl W YTBEPXKIECHHbIM 3aBeayromum kadenpou ([Ipunoxenue
DOC).

IIpuMepHbIe Ja0opaTopHbIE:
1. PeanuzoBath nporpaMmmy ¢ yKa3aHHBIMU (YHKIHSIMU:
a. Jlns mepenanHoro B yHKIIMIO YKCJIa BBIBECTH BCE €TI0 JICTUTENH, BKITIOYas
caMo 4HCJIO.
b. Jlns mepenanHOro B (PYHKIIMIO YKCIIa BBIBECTH BCE COBEPIICHHBIC YUCTA.
[IpoBepKy Ha COBEPILIEHHOCTh TAKKE MOXHO CAEJIaTh B BUJI€ (PYHKIIUH.
c. /Jns mepegaHHOro B yHKIHMIO YKCIIa HANTH €ro KyO COINIACHO CEAyIolIe-
My TIpaBUITy:

1”3 =1
2"3=3+5
IN3=7+9+11

AN3=13+15+17+19

d. Jlns mepenaHHOTO YUCia ONMPeNeuTh €ro YUCIO0 EPECTAaHOBOK.

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

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

2. Pabora c TekcToMm:

a. Ha Bxox ¢pyHKIMM TPUHUMAIOTCS TEKCTOBBIN (ailn u crmoBaph. B kaxmon
CTpoke (haiiya poBepseTCs KaXKI0€ CIIOBO Ha BXOXKJICHHE B ciioBapb. Ecimu
CJIOBO B CJIOBap€ OTCYTCTBYET, TO Ha KOHCOJb [1€YaTaeTCsi: HOMEP CTPOKH -
CTpOKa, KOTOpasi pa3phIBAETCS Ha HEOOHAPYKEHHOM CJIOBE, Ha CJICTyIOIEH
CTPOKE OHA MPOAOJIKAETCS MOcie ABYX TaOysuil. Tak Hy’HO BBIBOJUTH
COOOIICHUS )T KaXKIOTO MPOITYIIIEHHOTO CIIOBA.

b. B nmporpamme 3anano nBa ¢aiina. Bxoasmuii daitn uMeeT cTpoku Bujaa 'a
opb=r1',rne aub - 1enble yncia B CUCTEME CUUCIICHHS] C HEU3BECTHBIM
ocHOBaHHeM OT 2 110 36; op - 6uHapHas onepauus (+, -, *, /, //, %, **); r - -
OTBET I10 JAHHOMY MPUMEPY; PA3ACIUTENINA MEXKAY YACIAMH U ONIEPALUSIMHU
U Tepe]l IEPBBIM YUCIOM MOTYT OBbITh JIFOOOW JUTMHBI, U COCTOSITh U3 MPO-
U3BOJILHOTO KOJHM4YecTBa MpobOenoB u Talynaumil. B ucxonsmem aiine
HY>KHO I KaXXIOTO U3 NPUMEPOB HAWTH OCHOBAHUE, ISl KOTOPOrO MpH-
Mep npaBuiieH. Eciii Takoro HalTH HE yJalloCh, TO COOOLIUTH 00 3TOM.

c. Hamucatp Tpu ¢pyHKIIMHM cCOpTUPOBKH (aiiIoB B yKa3aHHOM KaTaJlore:

a) 110 UMEHHU;

©rys Bobinyck 1 U3smeHeHue 0 Okzemnnsp Net Cm p. 14




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

0) o pazmepy;

B) IBYMEPHBII CIIMCOK (CHAYaja 1Mo paciiupeHHUI0, IIOTOM 110 UMCHH).
[IpenycMoTpeTh HEOOS3aTECNIbHBINA MapaMeTp - HaIPaBICHHE COPTHPOBKH.
[To ymouaHuiO: Bo3pacTaromiasi COpTUPOBKA.

IIpumepHbIe Bonpockl 1/ 3a4éTa:

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

CTepH3alus, PErpeccusl.

Tunsl MalIMHHOTO O0YUYEHUS: C YUUTENeM, 0e3 yuuTes,

JIBykiaccoBas (OMHapHAas) 1 MHOTOKJIACCOBAs Kiiaccu(uKaIius.

bunaphbIil kaccudukaTop Kak COBOKYIMHOCTh PEIIaroNie PyHKITUU U Topora.

Pemaromas pyHKIMS KaK THIIEPIOBEPXHOCTH B IPOCTPAHCTBE MPU3HAKOB.

3amaua oOy4eHus kiaccupukaTopa, o0ydaroiasi BIOOpKa.

[TpocTpaHcTBO NPU3HAKOB OOBEKTOB U IMPOCTPAHCTBO MApaMETPOB Kiaccu(UKa-

TOpa.

Anroputwm k-6mmxaiimux coceneit (kNN).

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

10.HauBHsblii OaifecoBCkuil Kiaccudukatop.

11.ITapamerpuueckas kiaccupukanys B MPeanoI0OKEHUM MHOTOMEPHOTO HOPMaJlb-
HOTO pacIpeaesIeHNs IPU3HAKOB.

12. Anroput™Mbl, OCHOBaHHBIE HA TPUMEHEHUU PEIIAIOLINX JEPEBHEB.

13.Kputepuu pazaeneHus ysia: UHGOPMaMOHHbBIN BBIUTPHIIIL

14. AHcaM0J1 pelarouX AepeBbEB: CIydyalHbIN JeC, TPaJUeHTHbIN OyCTHHT

15.MeTto/1 ri1aBHBIX KOMIIOHEHT.

16.IuckpumunanT Puiiepa.

17.MeTon OnOpHBIX BEKTOPOB.

18. AnanTUBHBIN TUHEHHBIN CyMMaTOP, KaK JIMHEWHBIN KI1acCU(PUKATOP U MOJIENb
HEHUpOHa.

19.Ilepuentpon Po3enbnarra.

20.MHOTOCIOMHBIE TOJIHOCBSA3HBIE HEUPOHHBIE CETH.

21.006yuenue MeToAoM 00paTHOTO PACIIPOCTPAHEHHSI OIIIMOKH.

22 .Merton k-means.

23.Mepapxudeckas arioMmepaTiBHas KJIacTepU3alusl.

24 .Kaptel KoxoHeHa.

25.Croxactuueckoe BioxeHnue cocenet (t-SNE).

26.Mepbl OLIEHKH KJIaCTepU3alUu.

27.'eHeTUYECKUI alITOPUTM.

28.ITpobnema 3aTyxaHus TpaJiMieHTa: CKBO3HOE coeuHenue (skip connection).

29.Apxurektypa ResNet.

30.I1po6ema GOMBIIOrO YKCIIa TapaMeTPOB MOJIHOCBSI3HBIX CETEH JIJIsl BXOAOB
001b1110#1 pa3MepHOCTH (M300pakeHUl).

31.Cnou cBEPTKH, MyJIMHTA, HETUHEUHOCTH.

Nk

o0
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ocydapcmeeHHbIl yHUBepcumem CTO CMK

Py
Yt

no 3emsneycmpoucmey

32.CoueTtanue CBEPTOYHOMN U MOJHOCBSI3HOM CEeTEM.

33.JlareHTHOE MPOCTPAHCTBO, SMOCITHHT.

34.Apxutekrypa U-Net.

35.TlonynsapHble apXUTEKTYPhl CBEPTOUHBIX HEUPOHHBIX ceTeil: AlexNet.

36.11onynsipHBIE APXUTEKTYPHI CBEPTOUHBIX HEMPOHHBIX ceTeil: VGG

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

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

39.006paboTtka TekcToB. BekTopHbIE TpeAcTaBiIeHus s TekcTa: word2vec.

40.Pexyppentnbie HeliponHble cetd, LSTM, GRU.

41.Tpauchopmepsi, BERT, GPT.

42.Tpanchepnoe oOyuenue. JucTumisims ceTei.

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

[Topsinok n3ydeHus: AUCUUILIAHBI, CIEAYFOITUN:

1. OcBoeHue pa3nenoB IUCIHMILIMHBI MPOU3BOJUTCA B MOPSJIKE, NMPUBEACHHOM B
paznene 5 «CoaepkaHue U CTPYKTypa JUCHUIUTMHBD. OOydaromuiicss T0/KEH OCBOUTH
BCE pa3/ieibl JUCIUIUIMHBI, UCIIOJIb3YSl METOJAUYECKHE MaTepraibl AUCIIUILIMHBI, a TAKXKe
yueOHO-METOINYECKOE 00ecTIeUeHuEe, IPUBEICHHOE B pazjeie § padoueil mporpaMMsi.

2. Jlns ¢popMupoBaHUS KOMIIETCHIIUM OOYYAIOIIUNCA JOJKEH MPEICTaBUTh BbI-
MOJIHEHHBIE 3aJlaHus, HEOOXOAUMBIC ISl OLICHKU 3HAHUM, YMEHUMN, HABBIKOB U (WJIN)
OMbITa JESATENIBHOCTH, NMPEAYCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIEBAEMOCTH (CM.
orieHouHbIe MaTepuaisl 1o auciuiuae ([punoxenne @OC)).

3. Ilo utoram TeKyImiero KOHTPOJIA yCHEBAEMOCTH MO AUCIUIUIMHE (MOIYJIIO),
00y4Jaromuicsl TOMKEH MPOUTH MPOMEXYTOUYHYIO aTTeCTalMio (CM. OIICHOYHBIE MaTe-
puansl no aucuuruinae (Ilpunoxenue ®OC)).

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

JlucuunimHa peanusyercs MoCpeICTBOM MPOBEACHUSI KOHTAKTHOU paboThI ¢ 00y-
YaroumMucs (BKJItOYas MPOBEACHHE TEKYLIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSI-
TeIBHOU pabOThl OOYHAIOIINXCS U MPOMEXKYTOUHON aTTECTAIUH.

KonTtakTHas paboTa MOXKeT ObITh ayJUTOPHOM, BHEAYJUTOPHOM, a TaKkKe MPOBO-
JUTHCS B 3JIEKTPOHHOU MH(POPMALIMOHHO-00pa30BaTENbHON Cpe/ie YHUBEpCUTETa (faliee
- OUOC). B ciaydae npoBeieHUs] YaCTH KOHTAKTHOM pa0doThl no aucuumuindae B IMOC
(B COOTBETCTBUU C paclHUCaHUEM yYUYEOHBIX 3aHATHI), TPYI0EMKOCTh KOHTAKTHOU pado-
ta B OMOC skBUBaneHTHA ayIMTOPHOU paboTe.

[Tpu npoBeneHny y4eOHBIX 3aHITHI MO AUCITUIUIMHE 00CCTICUMBACTCS pa3BUTHE Y
00ydJaronumxcsi HABHIKOB KOMaHHOW Pa0O0ThI, MEXTHYHOCTHON KOMMYHUKAIIUH, TIPUHS-
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TUSI PELICHHH, JIMJIEPCKUX KayecTB (BKJIIOYAs MPOBEIACHUE WHTEPAKTUBHBIX JIEKIIHH,
IPYIIIOBBIX IUCKYCCHM, POJIEBBIX UTP, TPEHUHIOB, aHAJIN3 CUTYallUil U UMUTAMOHHBIX
MojieJiel, Mpeno/iaBaHue AUCLMILUIMHBI B opMe Kypca, COCTaBICHHOTO Ha OCHOBE pe-
3yJIbTATOB HAYYHBIX UCCIEAOBAHUM, TPOBOAUMBIX YHUBEPCUTETOM, B TOM YHUCIIE C yYe-
TOM PETrMOHANBbHBIX 0COOEHHOCTEHN MpohecCUOHATBHON 1eATETbHOCTH BBIITYCKHUKOB U
noTpedbHoCcTEN padoToaaTeneil).

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

- 0aJUTbHO-PEUTUHTOBAsI TEXHOJIOTUS OICHUBAHMS;

- DJEKTPOHHOE 00YUCHHE;

- TmpoOJeMHOe 00y4YeHHUE;

- pa300p KOHKPETHBIX CUTYalUH.

JIns olleHKU 3HaHUM, YMEHUHN, HAaBBIKOB U YPOBHS C(POPMUPOBAHHOCTH KOMIIETCH-
[IUU TI0 JUCHUIUIMHE TPUMEHSIETCSl OaJITTIbHO-PEUTHHIOBAs CUCTEMa KOHTPOJISI U OLICHKH
yCIIEBAEMOCTH CTYJEHTOB. B OCHOBY OajIbHO-PEUTHUHTOBOM CHUCTEMBI IOJOKECHBI
MPUHLUIBI, B COOTBETCTBUU C KOTOPHIMU (POPMHUPOBAHUE PEUTHHTA CTYyJACHTa OCY-
IIECTBIIACTCS B XOJI€ TEKYIIEro KOHTPOJIS yCIeBaeMOCTH. MaKkCcuMalbHOE KOJIMYECTBO
6aioB B cemectpe — 100.

[To uToram TekyIel ycrneBaeMOCTH CTYJIEHTY MOKET OBbITh BHICTABIICHA OIIEHKA 110
MIPOMEKYTOUHON aTTECTaIllMd B COOTBETCTBMHU 3a HAOPAHHBIMU 3a CEMECTp Oayiamu.
CryneHTam, HaOpaBIIUM B XOJI€ TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH 10 TUCIUILIMHE OT
61 1o 100 6amI0B M BBIOJHHUBIIUM BCE 0053aTeIbHBIC BUIBI 3aIUIAHUPOBAHHBIX y4eO-
HBIX 3aHSATUH, MO0 PEIICHUIO TIpernojiaBaresis 0e3 MPOXOXKIECHUS MPOMEKYTOUYHOU aTTe-
CTaIlM¥ MOKET OBITh BBICTABJICHA OIEHKA B COOTBETCTBUM CO IIKAJIOW OIEHKH pPe3yJib-
TaTOB OCBOCHMS AUCIUILIINHBI.

Pe3yabrar 00y4yeHHs cUMTAETCHA C(POPMHPOBAHHBIM (IIOBBILICHHBIN YPOBEHB),
€ClIi TEOPETHUYECKOEe COJIepKaHne Kypca OCBOCHO MOJIHOCTHIO; IPU YCTHBIX cobecero-
BaHUSIX CTYJEHT MCUEPIIBIBAIONIE, MMOCIEA0OBATEIBHO, YETKO U JOTUYECKU CTPOMHO HU3-
Jaraet y4eOHbId MaTeprai; CBOOOTHO CIPABIISICTCS C 3aadaMu, BOIPOCAMHU U IPYTUMU
BUJIAMU 33JIaHUM, TpeOyIOIMMX NMPUMEHEHUS 3HAHUM, UCTIOJIb3YET B OTBETE JIOMOJIHU-
TENbHBIA MaTepuaj; BCE MPEIyCMOTPEHHbIE paboueil yueOHOW MpOorpaMMOM 3aJaHus
BBITIOJIHEHBI B COOTBETCTBUHU C YCTAHOBJIECHHBIMH TPEOOBAHMSIMH, CTYAECHT CHOCOOEH
aHaJM3UPOBATh MOJYUYEHHBIEC PE3YJIBTATHI; MPOSBIET CAMOCTOSITENBHOCTD MTPU BBITIOJ-
HEHMU 3aJJaHUM, Ka4eCTBO MX BBIMIOJIHEHUS OIleHEHO 4YKciaoM OamioB ot 86 go 100, uro
COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(DOPMUPOBAHHOCTHU PE3YIHTATOB O0YUEHUSI.

Pe3yabTaTt 00y4yeHus cuuraercs c)OpMHUPOBAHHBIM (IIOPOTrOBbI YPOBEHbB), €CITU
TEOPETUYECKOE COJIEP’KaHUE Kypca OCBOEHO MOJHOCTBIO; MPU YCTHBIX COOECeI0BaHUIIX
CTYAICHT TOCJEI0BATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JaraeT y4eOHbIM Marepual;
CTpaBIISIETCS C 3a7jauaMu, BOIIPOCAMH M IPYTUMH BHJIAMU 3aJ[aHUN, TPEOYIONTNX MPUME-
HEHWsI 3HAHMIA; BCE MPEyCMOTpEeHHBIC paboueil yueOHOI mporpaMMOil 3a1aHus BBITIOIHE-
HBI B COOTBETCTBHH C YCTAaHOBJICHHBIMH TPEOOBAaHUSMH, CTYJCHT CIOCOOEH aHAIU3HPO-
BaTh MOJIyYECHHBIE PE3YJIbTAThl; MPOSBISIET CAMOCTOSTEIIbHOCTh MPU BBIMOJIHEHUU 33]1a-
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HU, KAYECTBO WX BBITTOJIHEHUS OLIEHEHO YKCIIoM OayioB oT 61 10 85,9, 4To cOOTBETCTRY-
€T ITOPOrOBOMY YPOBHIO C(DOPMHUPOBAHHOCTH PE3YJILTATOB OOYUEHUSI.

Pe3yabTatr 00yueHusi cuuTaeTcss HeC(POPMUPOBAHHBIM, €CIIU CTYJEHT MPHU BbI-
MOJHEHUN 3aJlaHUNl HE JIEMOHCTpHUpPYET 3HAHUW YydeOHOro Marepuaia, JOMyCKaeT
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYJIHCHHUSIMU BBITIOIHSACT 3a/IaHUs, HE JIEMOH-
CTPUPYET HEOOXOAUMBIX YMEHHI, KaueCTBO BBIMOJHEHHBIX 3a/IaHUN HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHMSIM, KA4ECTBO MX BBITIOJHEHHUS OIICHEHO YHCJIOM O0ajlioB
HIKE 61, 4TO COOTBETCTBYET J10 TIOPOTOBOTO YPOBHSI.

7.2. MeToauveckne yKa3aHUA 1JIA 00y4arOIUXCS 110 OCBOCHUIO M CLHMIIIN-
HbI (MOIYJ151) HA 3aHATHUSAX JEeKINOHHOI0 TUIIA

JIeKIIMOHHBIM KypC NPEANOJIaracT CUCTEMATU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX
BOIPOCOB TEMAaTHUYECKOToO IJiaHa. B Xo/e JIEKIMOHHBIX 3aHATHI pacKpbIBaloTCs 0azo-
BbI€ BOMPOCHI B paMKax KaXJAOW TEMbl TUCHUILIUHBI (MoayJsi). O003HayaloTCs KItoue-
BbI€ ACIEKThl TEM, a TAKXKE JIETAI0TCA AKUEHThl Ha HAauOOJee CIOXKHBIE U BaXKHBIE MO-
JIOKEHUSI M3y4aeMoro Mmarepuaina. Martepuansl JIEKIUWA SBIISIOTCS OMOPHOW OCHOBOWM
JUISl IOATOTOBKM OOYYAIOIIMXCSl K MPAKTUYECKUM 3aHATUSAM U BBIIOJHEHUS 3aJaHu
CaMOCTOATENbHON paboThl, @ TAKXKE K MEPONPHUITHAM TEKYIIEr0 KOHTPOJISI YCIIEBAEMO-
CTH Y TPOMEKYTOYHOM aTTECTALMU MO TACIUIUINHE.

B xone JeKIMOHHBIX 3aHATUI HEOOXOAMMO BECTH KOHCIEKTHPOBAHHUE y4eOHOTO
Mareprajia. BO3M0OKHO BejeHHE KOHCIIEKTA JICKLIUN B BUJE UHTEIUIEKT-KapT.

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

[IpakTrueckue (CeMUHAPCKUE) 3aHATUS MPEICTABISIOT COOOM JeTanu3aluio JeK-
IIUOHHOT'O0 TEOPETUUECKOTO MaTepuaya, MPOBOJATCS B IEJSIX 3aKPEIUICHUS Kypca U
OXBAaTHIBAIOT BCE OCHOBHBIC paszaenbl. OCHOBHOW (OpMOI MPOBEACHUS CEMHUHAPOB U
MPAKTUYECKUX 3aHATUN SBIICTCS 00CYyXAeHHE HanOoee MPOOIEMHBIX M CIIOKHBIX BO-
MIPOCOB TI0 OTJEIHHBIM TEMaM, a TAKXKE PEIICHHE 3a7a9 U pa30op MPUMEPOB U CUTYaITUi
B ayJUTOPHBIX yCIOBUSIX.

[IpakTrueckue (CeMHUHAPCKHE) 3aHATUS 00YyJAIONTUXCSI 00ECTIEYNBAIOT:

- MPOBEPKY Y YTOUHEHHE 3HAHUH, MOJYUYEHHBIX HA JIEKIUSIX;

- TIOJIyYeHHE YMEHUN U HaBBIKOB COCTABIICHUS JIOKJIAJIOB U COOOIIEHUI, 00CYyX1e-
HUS BOIIPOCOB I10 Y4eOHOMY MaTepuaty JUCIUIUINHBL

- TIO/IBE/ICHUE UTOTOB 3aHSTHM MO PEUTUHTOBOM CUCTEME, COTJIACHO TEXHOJIOTHYe-
CKOM KapTe AMCLUILIAHBI.

7.4. Mertoanueckne YKa3aHUs M0 CAMOCTOSITEJIbHOI padoTe 00y4ar0Iuxcs

CamocrosiTenpHas paboTa obecrneurnBaeT MOJATOTOBKY O0Y4YaroIIerocs K ayIuTop-
HBIM 3aHSATHSIM W MEPOIPHUATHUSAM TEKYIIET0 KOHTPOJISA M MPOMEKYTOUYHOW aTTEeCTAIUH
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M0 U3y4aeMou NUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKU MPOSBIISIIOTCS B aKTUBHOCTH
0o0yyJaromerocss Ha 3aHATHUAX U B KAUeCTBE BBIMOJHEHHBIX MPAKTHUUECKUX 3aJaHUil U
Ipyrux (popMm TEeKyIero KOHTPOJIs.

[Ipu BBIMOJIHEHUH 3aaHUM 11 CAMOCTOSITEILHON pabOThl PEKOMEHIyeTCs TIpopa-
00TKa MaTepHUAaJIOB JICKIMH 10 KaXA0W MPOMICHHON TeMe, a TakKe N3yUYeHHE PEKOMEH-
JlyEMOM JINTEpaTyphl, MpeACTaBIeHHON B Pazaene 8.

B nporiecce camocTosaTenbHOM paboThl MPY U3YYEHUN TUCIUILUIMHBI CTYI€HThI MO-
I'yT UCIOJIL30BaTh B CHEIUATM3UPOBAHHBIX ayJUTOPUIX JJISI CAMOCTOSITEILHON paOOThI
KOMITBIOTEPHI, 00ECTIEUUBAIONIEMY JOCTYIl K MPOTPAMMHOMY OOECIIEUCHHIO, HEO0XO-
TUMOMY Ui WU3y4YEHUS NUCHIMIUIMHBI, a TakKe JOCTYINl uepe3 HUH(POpMarroOHHO-
TEJIEKOMMYHUKAIIMOHHYI0 ceTh «VHTepHEeT» K JJIEeKTPOHHOW HWH(OPMAIMOHHO-
oOpazoBarensHO# cpene yHuBepcuteTa (QMOC) u »nekTpoHHON OMOIHOTEYHOM cucTe-
Mme (OBC), rae B 3MeKTPOHHOM BUJIE PaCHoiaraloTcs Y4eOHbIe U YUeOHO-METOIUIECKUE
MaTepHabl, KOTOPbIE MOTYT OBITh MCIOJIb30BAHBI JJII CAMOCTOATEIBLHON PabOThI MpU
W3YUYCHUH TUCIUIIINHBI.

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

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

8.1.ITlomemieHust MpeACTABISIIOT CO0O0M ydeOHbIE ayJAUTOPUHU JUIsl TPOBEIACHUS
y4eOHBIX 3aHSTHH, TPEIyCMOTPEHHBIX MporpaMMoil OakaiaBpuara/crienuanurera/ Ma-
TUCTPATypbl, YKOMIUIEKTOBAHHBIE CHEIMAIM3UPOBAHHON Yy4eOHOUW MeOenbi0 M OCHA-
HIEHHbIE O0OPYJOBAaHMEM W TEXHUYECKUMH CpPEJICTBAMH OOYyYEHHS, CIY>KalUMHU IS
npeacTaBiIcHusT y4eOHONW wWH(OpMauu OOJIBIION ayAUTOPUU: HACTECHHBIM DSKPAHOM
(cTanMoOHApHBIM WJIM TEPEHOCHBIM), MapKEPHOM JTOCKOW U (MJIM) MEJIOBOM JIOCKOM,
MYJIBTHMEIUHHBIM ITPOCKTOPOM (CTAIIMOHAPHBIM WJTH TIEPEHOCHBIM ).

Bce momenienust, ucnob3yeMble I IPOBEICHUS YIEOHBIX 3aHITHI U CaMOCTOSI-
TETBHOW PaOOTHI, COOTBETCTBYIOT JICHCTBYIONIUM CAHUTAPHBIM U IMPOTUBOIIOXKAPHBIM
HOPMaM | TPaBUJIAM.

Ayoumopus 1120 0ns nposedenus 3auamutl 1eKYUOHHO20 MUNA, CEMUHAPCKO20 M-
na, Kypcogo2o NpoeKmupo8arus, 2pyNnosulx U UHOUBUOYAIbHLIX KOHCYIbMAYUL, 015 me-
Kyujeco KOHMpOJisi U NPOMENHCYMOYHOU ammecmayuu, 3aHamull npaKkmu4ecko2o muna:

Pabouee mecto npenonasatensd. Paboune mecta odyuaromuxcsi. TpubyHa aiis Bbl-
CTyIuieHu#, npoekrop — 1 mrT., s3kpan — 1 mr. HoytOyk ASUS. Microsoft Windows,
Microsoft Office (akagemuueckas nuuensus), Koncynwsrant Ilmoc, ['apant, Adobe
Acrobat Reader DC (cBob6oano pacnpoctpansemoe [10), KoncynbranT [lntoc, I'apanT.

Ayoumopus 2304 (nabopamopusi undceHepHolU epaguru) 0ns nposedeHUs 3aHsi-
Mull CeMUHAPCKO20 MUNA, Kypco8o20 NPOEKMUPOBAHUs, 2PYNNOBBIX U UHOUBUOYATLHBIX
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KOHCYTbmayuil, 0Jisl meKyuje2o0 KOHMpOJs U NPOME’CYMOYHOU ammecmayuu, 3aHamull
NPAKMU4ecKo2o muna:

Pabouee Mecto npenogaBarens. Paboure Mecta o0yJaromuxcs:

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

Crenapl 0Opa3oBaTeIbHBIE:

- CoBpeMeHHbI€ HU(PPOBBIE TEXHOJIOTUH;

- Tematnueckue HHPOPMAITMOHHBIE CUCTEMBI,

- ®opmupoBaHue 0a3 JaHHBIX.

AyIUTOPUY - TOMEIIEHHUS I CAaMOCTOATEILHON paboThl 00YYAIONTUXCS, UMEETCS
NOJKII0YeHNE K cetn «HTepHEeT» M TOCTYM (B TOM YHUCHE W YIAJICHHBIN) B DJICKTPOH-
HY10 HHOOPMAITMOHHO-00Pa30BaTEILHYIO CPETY YHUBEPCUTETA:

Yumanvnoi 3an. Paboune mecta crynentoB. Kommerorepst 12 mr. Microsoft
Windows, Microsoft Office (akanemuueckas nuuensus), Koncynerant Ilntoc, [apanT,
Adobe Acrobat Reader DC (cBo6oaHo pacnpoctpansemoe 110). locTynHa Bes yueOHas
U METOJMYEeCKas IuTepaTypa, Bkitodas noctyn k IbC.

Ayoumopuu 2203-2212 (komnviomepHvle K1accol)

Paboune mecta obyuarommxcs. IIpoexkunonnas nanens LG 43UK6390PLG — 1
HIT., CTAalMOHApHBIA KommbloTep — 9 mwT. Monobnok — 1 mr. Windows, Microsoft
Office (axamemuueckass mnurensus), Koncymerant Ilmoc, T'apant, Adobe Acrobat
Reader DC (cBo6omuo pacnpoctpansiemoe [10), Autodesk Education 2019 (Autodesk
AutoCAD, Autodesk Revit Architect, Autodesk Civil 3D, Autodesk 3ds MAX — akane-
muyeckue muneHsun), GRAPHISOFT (ArchiCad 24 Russian, bazossii BIMcloud,
MEP Modeler — akagemudeckue ymneH3un ), Adobe Photoshop, CoreIDRAW.

Paboune mecra oOyuaronuxcs. CtarimoHapHbIC KOMITBIOTEPHI.

Jlnst ipoBeNleHUsT TMPOMEXKYTOYHOM aTTeCTAllMKM MO JUCHUILIUHE HCIOJb3YIOTCA
KOMITBIOTEPHBIC KJIACChl, OCHAIEHHBIC KOMITBIOTEPHOW TEXHHKON C BO3MOXKHOCTHIO
MOJKTIOYCHHUS K ceTh MHTepHeT n 0O0ecleueHreM J0CTyma B AICKTPOHHYI0 HHpOpMa-
ITMOHHO-00pa30BaTEIbHYI0 CPEIy YHHBEPCUTETA W/WIM Y4eOHBIC ayJIUTOPHUH, YKOM-
MJICKTOBAHHBIE MEOEITBI0 U TEXHUYECKUMH CPEACTBAMU 00yUICHHUS.

[Tomenienus: st CaMOCTOATENIbHON pabOThl OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOU
C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTu «HTepeHeT™» M AOCTynoM K dJEKTPOHHOU WH-
dbopmanioHHO-00pa30BaTeNbHON cpefe yHHuBepcuteTa. JlJisi opraHusaiuu camMoCTOs-
TEJIHLHOW paboThl 00YHAIOIIUXCSI UCTIONB3YIOTCS:

KOMITbIOTEPHBIE KJIACCHI YHUBEPCUTETA;

oubnuoTeka (Meanazan), UMEoIasi MecTa JjIsl 00y4JarolIuXcs, OCHAIIICHHBIE KOM-
NBIOTEPAMHU € JOCTYIIOM K 0a3aM JaHHBIX U ceTu MHTepHeT.

Kax b1l oOyuaromuiicss B TeYEHUE BCEro Neprojia o0ydeHust 00ecrieueH NHIUBU-
NyaJlbHbIM ~ HEOTPAHMYEHHBIM  JOCTYIIOM K  JJIEKTPOHHOM  HMH(OPMAIMOHHO-
oOpazoBarensHO#l cpene yHuBepcutera (QMOC) http://eos.guz.ru u3 mo0oi TOYKH, B
KOTOPOH MMEETCsl JOCTYIl K MH(POPMalMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «JHTep-
HET», KaKk Ha TEPPUTOPHUH YHUBEPCUTETA, TaK U BHE €e.
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BOUOC yruBepcuTeTa 00ECICYNBAET:

JOCTYN K y4eOHBIM IIaHAM, pabOuuM MporpaMMaM TUCIUIUIMH (MOIyJiel), Tpo-
rpaMMaM TPaKTHK, 3JICKTPOHHBIM YY€OHBIM M3IaHUSM U JJIEKTPOHHBIM 00pa30BaTeib-
HBIM pecypcam, YKa3aHHBIM B pab0YmX mporpammax JUCIHUIUIAH (MOIYJeH), mporpam-
MaX MPaKTHUK;

dbopMUpOBaHUE AIEKTPOHHOTO MOPT(POINO 00yHarOIEerocs, B TOM YHUCJIE COXpaHe-
HUE ero padoT U OIIEHOK 3a 3TH pabOTHI.

B ciydae peanmzanuu o0pa3oBaTeIbHOW MPOTPaMMBI ¢ TPUMEHEHUEM 3JICKTPOH-
HOTO 00y4YeHUs, TUCTAaHIIMOHHBIX 00pa3oBaTeabHbIX TexHonoruit YMOC nomnoaHUTENb-
HO 00EeCTIeYHBAET:

dukcauio xoaa 00pa3oBaTENILHOTO MPOIECCa, PE3YIHTATOB MPOMEKYTOUHON at-
TECTallMU U PE3yJIbTaATOB OCBOCHUSI 00pa30BaTEIbLHOMN MPOrPAMMBIL;

MIPOBEICHNE YUEOHBIX 3aHATUM, MPOIEAYP OIEHKH PE3yIbTaTOB OOYUCHHS, Pealn-
3a1usl KOTOPBIX MPEIyCMOTpPEHA C MMPUMEHEHHUEM 3JIEKTPOHHOTO OOy4YeHMsI, TUCTAHIIN-
OHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHI;

B3aMMOJICUCTBUE MEXKIy YIaCTHHKaMH 00pa30BaTEIbHOTO IPOIiecca, B TOM YHCIIe
CUHXPOHHOE ¥ (HMJTM) aCHHXPOHHOE B3aUMOJICUCTBHS TIOCPEICTBOM ceTH «HTepHEe.

8.2.YHuBepcuter obecreyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBO-
00IHO PacCIPOCTPAHIEMOTO MPOTPAMMHOTO O0ECIIEYEHHS, B TOM YHCJIE OTEYECTBEHHOTO
MIPOU3BOJICTBRA!

— MS Office;

— OmnepaunonHas cucreMa Windows;

— AwntuBupyc Kacnepckuii;

— IlporpammHuas cuctema Jjisi 0OHApY>KEHHsSI TEKCTOBBIX 3aMMCTBOBaHUHN B yueO-
HBIX ¥ HAyYHBIX paboTax «AHTHILIarnat.BY3»;

— AutoCAD.

8.3.00yuaromumMest obecriedeH A0cTyn (yHajJeHHBIM JOCTyN) K COBPEMEHHBIM
npodeCCHOHANIBHBIM 0a3aM JJaHHBIX:

— DIeKTPOHHO-OMOIMOTeUHAsT CUCTeMa M3IaTeNbeTBa «JIaHb». [DMeKTpOHHBINA pe-
cypc]. — URL: https://e.lanbook.com/ — Pexum moctyma: ajist aBTOpu3. TOJIH30BATENCH;

— DJeKTpoHHO-O0MOMMoTeuHast cuctema ibooks.ru («AnOykcey»). — URL: https://
ibooks.ru / — Pexxum gocTyma: st aBTOpH3. TOJIH30BaTEIICH;

— DiyextpoHHas 6uémuoreka FOPAWT. — URL: https://urait.ru/— Pesxum nocrymna:
JUISL aBTOPU3. TOJIb30BATENEH;

— Enmnoe okHO jocTymna K 0o0pa3oBaTeIbHBIM PECypcaM - KaTajaor 00pa3oBaTeb-
HBIX UHTEPHET-PECYPCOB U MOJHOTEKCTOBOM 3EKTPOHHON YUYEOHO-METOAMYECKOU OHO-

JMOTeKe s olmero W mpodeccuoHanmbHOro — oOpazomanus». —  URL:
http://window.edu.ru/ — Pexxum noctymna: cBOOOHBII.

— CrnoBapu u sHuukioneauu. — URL: http://academic.ru/ — Pexum pocrtyma:
CBOOO/THBIIA.

— Hayunas snextponnast 6ubnuoreka "KubepJlennnka" - 3To HaydHasi S1EKTPOH-
Has OMONIMoTeKa, TOCTPOCHHAS Ha MmapagurMe oTKphIToi Hayku (Open Science), OCHOB-
HBIMHU 33J]a9aMU KOTOPOH SIBJISICTCS MOIMYJISIPU3aIis HAYKH W HAyYHOW JIESATEILHOCTH,
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OOIIIECTBEHHBI KOHTPOJh Ka4eCTBA HAYYHBIX IMyOJIMKAIUN, PA3BUTHE MEKIUCIIUTLIN-
HApHBIX MCCJIEIOBAHUN, COBPEMEHHOTO MHCTUTYTa HAyYHOW PELIEH3UU U MOBBILICHUE
nutupyeMoctu poccuiickor Hayku. — URL: http://cyberleninka.ru/ — Pexxum pocrtyma:
CBOOO/THBIH.

8.4.00yyaromumcst o0ecredeH 10cTyn (yAaJleHHBIN 10CTyN) K MHGOPMAIMOHHBIM
CIIPABOYHBIM CUCTEMAaM:

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

8.5.Ilepedyenp meYaTHBIX W BJICKTPOHHBIX W3IaHHM, MCTOJIB3YEMBIX B 00pa3oBa-
TEJIBbHOM MPOLECCE:

1. TIporomssikonoB A. B., IlsutioB II. A., CamoBuukoB B. E. Anroputmsl Data
Science u ux mpaktudeckas peanuzaius Ha Python: yue6HOe mocodue — M.: Uuppa-
Nuxenepus, 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 0. A., Jleyxun A. H. [Ipumenenue o0b-
eKTHO-OPUEHTUPOBAHHOTO TMPOTPAMMHPOBAHUS B 3adadax OOpaOOTKH CHUTHAJOB U
M300paKEHHI C IIEMEHTaMH MCKYCCTBEHHOIO MHTEIUIEKTA: yueOHoe nocoodue — Bonro-
rpaa: IloBomxckuii I'TY, 2022. — 206 c¢. — ISBN 978-5-8158-2275-7. — URL:
https://znanium.com/ catalog/document?1d=424643.

3. AmnpapeituukoB A. B., Anuapeiiuukoa O. H. UHTennexTyanbable nHPOpMaIiu-
oHHbIe cucteMbl U MeTonbl UU: yuebnuk — M.: HUL[ UHOPA-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 — CII06.: ITurep, 2020. 480 c. — ISBN 978-5-4461-1537-2. — URL.:
https://znanium.com/catalog/document?id=378630.

5. Scuunkuit JI. H. UnTennektyanbueie cucteMbl: yueOHuk — M.: JlaGopaTopus
sHaanii, 2020. — 224 c. — ISBN 978-5-00101-897-1. — URL: https://znanium.com/
catalog/document?id=365891.

6. Ilaraecea A. B., PaeBuu K. B. MHTremnekryanbHble CUCTEMBI U TEXHOJIOTHU:
yueOHoe nocodue — HoBocubupck: COVY, 2018. — 144 c¢. — ISBN 978-5-7638-3873-2. —
URL: https://znanium.com/catalog/document?id=342146.

7. JloHua A. AnropuTMmbl 00y4deHus ¢ moakpemienueM Ha Python: mpaktuyeckoe
nocobue — M.: JIMK IIpecc, 2020. 286 c. — ISBN 978-5-97060-855-5. — URL.:
https://znanium.com/catalog/document?1d=367155.

8. HckyccTBEeHHBIM MHTEUIEKT M KOMIIBIOTEpHOE 3peHue. PeanbHble MpOEKTh Ha
Python, Keras u TensorFlow. Koyn Anupan, Mexep Kazam, Cuanxa I'anmxky. [Tutep,
2023.

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

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

11. I'my6okoe o6yuenue Ha Python. [llonne ®dpancya. [Tutep, 2023.
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12. Beeagenue B MammuHOE 00ydeHue ¢ momorisio Python. PykoBoacTBo s crie-
[IUAJIMCTOB 10 padote ¢ nanHbiMU. AHApeac Mrosep, Capa I'Bugo. Bunssamc, 2022.

8.6.1lepeuenbp pecypcoB HHGMOPMAIMOHHO-TEICKOMMYHUKAMOHHON cetn «H-
TEPHET», UCIIOJIb3YEMBIX B 00pa30BaTEILHOM IIpOLIECCE:

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

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

3. DOBC «3nanuym» (https://znanium.com)

4. DOBC IPRbooks (http://www.iprbookshop.ru)

9. OPTAHU3AIIMA OBYYEHMS 11O JMCHUIIJIMHE (MOAYJII0) JIA
JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTAMHU

[Tpodeccopcko-nenarornyeckuii CoCTaB 3HAKOMUTCS C TICUXOJIOr0- (PU3UO0IOTHYe-
CKMMH OCOOEHHOCTSIMU OOYYalOIIUXCs UHBAIMIOB M JIUI] C OFPAaHUYEHHBIMU BO3MOXK-
HOCTSIMU 3/10POBBSI, MHIUBUAYAJIbHBIMH MIPOTpaMMaMi peaOuINTaIlMi UHBAIUIOB (IIpU
Hanuuun). [Ipu HEOOXOIMMOCTH OCYIIECTBIIAETCS JOMOJHUTENbHAS MOAEPHKKA IPETo-
JTAaBaHUS ThIOTOPAMH, MICUXO0JIOTAMH, COLUATBHBIMU PA0OTHUKAMHU, MPOIIECIIIUMU O/~
TOTOBKY aCCHUCTEHTaMHU.

B cooTBeTCTBUM ¢ METOAMYECKUMHU peKoMeHaarmssMu Munoopuayku PO (yTB. 8 an-
pens 2014 r. N AK-44/05BH) B Kypce MpeaNojaracTcs HCIONIb30BaTh COIMAIBHO-
aKTUBHBIE U pe(IEKCUBHBIE METOAbI 00yUEHHS, TEXHOJIOIUU COLIMOKYJIBTYPHON peaduiiu-
TallUU C IEJIbI0 OKAa3aHUsl MTOMOIIY B YCTAHOBJICHUH MOJTHOLIEHHBIX MEXIMYHOCTHBIX OT-
HOUICHUH C JPYTUMH CTYJEHTaMH, CO3JaHUH KOM(OPTHOIO NICUXO0JIOTMYECKOro KiIMMara B
cryaenueckoit rpynme. [Togbop u pa3paboTka yueOHbIX MaTepUaIOB MPOU3BOIATCS C yUe-
TOM TIPEIOCTABJIICHHUS MaTepuayia B Pa3IMYHbIX (POpMax: ayauaabHOM, BU3YAIbHOM, C UC-
MOJIb30BAHUEM CTICIIUATBHBIX TEXHUYECKUX CPENICTB ¥ MH(GOPMAITMOHHBIX CUCTEM.

MeaunamaTepualibl TAK)Ke CIEIYET UCIOIb30BaTh U aAaNTUPOBATh C YYETOM MH]IU-
BUIyaJIbHBIX 0COOEHHOCTENW 00yueHus aui ¢ OB3.

OcBoenne mucnumuiHbl Junamu ¢ OB3 ocymiecTBiaseTcs € HMCIOIb30BAHUEM
cpeACcTB 00ydeHHsl OOIIEero M CHEHMAIbHOTO Ha3zHadyeHUs (MepCOHAIBLHOIO U KOJUICK-
TUBHOTO HCIIOJIb30BaHUs). MaTepranbHO-TEXHHUECKOe 0OecTeueHne mperycMaTpruBaeT
IpUCHOCOOJIEHHE ayUTOpUid K Hyxaam jnn ¢ OB3.

dopma MPOBEICHUS aTTECTAlMU JI1 CTYyAECHTOB-WHBAJIHMIOB yCTAHABIMBAETCS C
y4eTOM HHAMBUAYaJbHBIX mcuxodusndeckux ocoOeHnHocteil. s crynentoB ¢ OB3
npeaycMaTpuBaeTcs A0CTymHas popMa MpeoCcTaBiICHHs 3alaHU OIIEHOYHBIX CPEJICTB,
a UMEHHO:

— B TEYATHOM WM DJEKTPOHHOW (opme (Isl JUI ¢ HAPYLIEHUSMU OIOPHO-
JIBUTATEJIHLHOTO anrmapara);

— B [e4aTHOUW (hopme WM ANEKTPOHHOU PopMe C YBEIMUECHHBIM IIPUPTOM U KOH-
TPACTHOCTBIO (JJIs JIUIL C HAPYIICHUSIMHU CIIyXa, peUu, 3pCHUSI);

— METOJOM YTEHUS aCCUCTEHTOM 3aJ[aHus BCIyX (17151 JIUI] C HApYILICHUSIMU 3PEHUS).
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CryaeHTaM ¢ WHBAJIMTHOCTHIO YBEITUIMBACTCS BpEeMsl Ha MOATOTOBKY OTBETOB Ha
KOHTPOJIBHBIE BOTMPOCHI. [[JIs1 TaKMX CTYJIEHTOB MpeaycMaTpUBaeTcs AOCTymHas Gopma
MIPEI0OCTaBIICHUSI OTBETOB Ha 3a/I1aHUs, @ IMEHHO:

— NMUCbMEHHO Ha OyMare Wjid HaOOpOM OTBETOB Ha KOMIIbIOTEpe (I JIUIl C
HApYIICHUSMH CITyXa, PeUH);

— BBIOOPOM OTBETa M3 BO3MOXKHBIX BapHUaHTOB C HCIIOJIb30BAHUEM YCIYT acCH-
CTCHTA (JIJ151 JINIT C HApYIICHUSIMH OITOPHO-ABUTATEIILHOTO aIapara);

— YCTHO (/IS JIWIT ¢ HApYIICHUSIMH 3PCHHS, ONTIOPHO-IBUTATEIILHOTO arlapara).

[Tpu HEOOXOIUMOCTH /JIsI 00YYAIOIIUXCS ¢ MHBAIMIHOCTRIO MPOIIeaypa OlleHUBA-
HUS PE3YIHTATOB 00YUEHHUS MOXKET MPOBOJAUTHCS B HECKOJBKO ATATOB.
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