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PaGouas nporpamma JUCIUIUTHHBI pa3paboTaHa B COOTBETCTBUHU C:

- @denepanbHbI TOCYAPCTBEHHBIN 00pa30BaTEeNbHBIA CTAHAAPT BBICIIETO 00pa3o-
BaHMs - OakaJiaBpuaT MO HampaBlieHHto noarotoBku 27.03.04 — YmopaBineHue B TEXHU-
YECKUX CHUCTEMaX, YTBEPXKACHHBIM Npuka3oM MUHHCTEpCTBA HAYKH M BBICIIETO 00-
paszoBanus Poccuiickont @enepannn Ne 871 ot 31 nronsg 2020 roga, 3aperucTprupOBaHHBIN
B MuHrocte 26 aBrycta 2020 rozga, per. Homep 59489 (nanee — ®I'OC BO).

- Y4e€OHBIM IUTAaHOM (OYHOM, 3a04HOM PopM 00yueHus) no crneunanbHoctu 27.03.04
— YrpaBiieHHE B TEXHUYECKUX CUCTEMAX.

Pabouast mporpamMm JIHUCUMIUTMHBI BKJIIOYAET B €e0sl OLIGHOYHbIE MaTEpHalbl IS
NPOBEAECHUSA TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH M MPOMEXKYTOYHOM AaTTECTAlHUH 10
muciuiuinie (1.8 DOoHJ OIEHOYHBIX CPEACTB ISl MPOBEACHHUS TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH, MPOMEKYTOYHOM aTTECTAIlMU MO UTOTaM OCBOCHHUSI IUCHIUTLIIUHBI )

Aptop: Iluknaa Hatanus EBrenpeBHa, J1011eHT kKadeapbl HHOOPMAITMOHHBIX TEXHO-

JIOTUN ¥ CUCTEM YIIPABJICHUA

(vkazamv PHO, yuenyio cmenenn, yueHoe 36anue U O0I’CHOCb)

[Iporpamma onobpena Ha 3acenanuu kadeapsl MHGOpMAITMOHHBIX TEXHOIOTHI
u cucteM yrpaniienus (mpotokod Ne 8 ot 12.04.2025 r.).



1. Ilepedyenb MIaHMpPyeMbIX Pe3yJbTATOB 00y4YeHHs] MO JUCHMILIUHE,
COOTHECEHHBIX ¢ IMJIAHHMPYEMbIMH pe3yJbTaTaMH OCBOEHHUsI 00pa3oBaTeIbHOM
nporpammbl (Llesin ocBOeHMS AU CHMIIJINHBI)

1.1. Hensimu ocBOoeHUS TUCIUTIIUHBI «OCHOBBI CHCTEM HCKYCCTBEHHOTO WH-
TEJUICKTa SBIISIIOTCS:

) O3HAKOMJICHUE OOYYAIOIIMXCS C OpPraHWU3alHed COBPEMEHHBIX WHTEIN-
JICKTyaJIbHBIX CUCTEM;
) C OpraHu3anyeil HeHpOHHBIX CEeTeH;
OpraHU3aIMEH MMOCTPOCHUS CHCTEM MAIIMHHOTO O0YUYEHUS;
O3HAKOMJICHHE OOyYaloIIMXCS C HCIOJb30BAaHHMEM COBPEMEHHBIX
WHCTPYMEHTOB B 00JIACTH CHCTEM MCKYCCTBCHHOTO HHTEIIJICKTA;

) C TEXHOJIOTUSIMA 00pabOTKH OOJIBIIUX JAHHBIX.

3ajjayaMyd OCBOCHHUS AUCIHUILIMHBI OCHOBBI CHCTEM HMCKYCCTBEHHOTO HMHTEJI-
JIEKTa SIBJISIOTCS:

) BJIaJICHUC HABBIKAMM ITOCTPOCHUS COBPEMEHHBIX MHTCIUICKTYaIbHbIX CH-

CTEM;
) nojryuyeHue 0a30BbIX HABBIKOB MO paboTe ¢ OOJIBIINMHU JaHHBIMU;
nojyuyeHue 0a30BbIX HABBIKOB O pab0Te ¢ HEHPOHHBIMU CETSIMU;
NOJIy4eHHE 0a30BBIX HABBIKOB MO IMOCTPOCHUIO PETPECCUOHHON MOJENH
Ha OCHOBE HEUPOHHOM CETH;

) nojiyueHre Oa30BbIX HABBIKOB IO IMOCTPOCHMIO KiaccudukaTopa Ha
OCHOBE COBPEMEHHBIX OMOIMOTEK.

B Hacrosiiee BpeMsi Helb3sl Ha3BaTh 00JIACTh YEJTOBEYECKOM IESITeIbHOCTH, B
KOTOPOW B TOM WM MHOM CTENEHU HE MCHOJIb30BAIOCH IPOrPaMMHOE 0OeCIIeYeHHE,
U1l KOPPEKTHOM pabOThl KOTOPOro HeoO0XoauMbl OCHOBBI CUCTEM HCKYCCTBEHHOTO
UHTEJUIEKTA.

1.2. Ob6mactu npodhecCHOHAIBHOM AesATeabHOCTH M (Mau) cdepsl mpodeccro-
HAJIBHOM JCSATEIBHOCTH, B KOTOPHIX BBIMTYCKHHKH, OCBOUBIIHE MPOTPAMMY, MOTYT
OCYIIECTBIIATH TPO(PECCHOHATBLHYIO AESTEIHHOCTD:

40 Creo3Hnvie 8U0bl NPOGhHeCCUOHATLHOU 0essmeNlbHOCMU 8 NPOMBIUULIEHHOCTU (8
cghepax. obecneyenus 8blnycka (NOCMAsKU) NPOOYKyuu, coomeemcmayoweli mpeoo-
BAHUAM HOPMAMUBHLIX OOKYMEHMOB U MEXHUYECKUX YCIO08Ul, MemponocUdecKo2o
obecneuenus: pazpabomxu, npouU3B00CmMaEd, UCNbIMAHUL U IKCNILYamayuu npooyKyuu,
uccne0osanus, pazpabomru U IKCHIYAmayuy Cpeocms u Cucmem agmomMamu3ayuu u
YAPAGIeHUs pa3iuiHO20 HA3HAYEHUs, NOBbIUEHUs IPHeKmuUeHocmu npou3so0cmad
NPOOYKYUU C ONMUMATLHBIMU MEXHUKO-IKOHOMUYECKUMU NOKA3AMeNAMU nymem
NpUMEHeHUsl CPeOCM8 a8MOoMAamu3ayuu U MexaHu3ayuuL).

1.3. K oCHOBHBIM 3371a4aM M3y4E€HUS TUCIUILTAHBI OTHOCUTCS TTOATOTOB-
Ka 00y4aromuXxcsi K BHITOJIHEHUIO TPYJOBBIX (DYHKIIMM B COOTBETCTBUH C PO ECCHO-
HAJTHLHBIMH CTaHJIAPTAMMU:

O00011IeHHBIE TPYNOBLIE (DYHKIUA TpynoBble (HyHKIUU
Ko n nanmmenoBanme Py by Py by

poheCCHOHATBLHOTO




CTaHmapTa

KOO HauMMCHOBaHHUEC

YPOBCHB
KBanuUKaIm

HaMMCHOBAHHC

YpOBEHb
(TTOTypOBEHB)
KBaTH(DHUKAITIT

KOJ

40.057 Cnenuanuct
1o
aBTOMAaTHU3HPOBAaHH
BIM CHCTEMAaM
yIIpaBJICHUS MaIllK-
HOCTPOUTEIIbHBIM
MPEANPUITHEM

BBoxa B
B nelicTBrae
ACVII

[InanupoBanue
MpeIBapUTEIbHBIX
HUCIBITAaHUH 1
OITBITHOM

SKCILTyaTaliu 5
ACVYII

B/02.5

5 TexHuueckoe
obciyXBaHHUe
ACVYII

B/03.5

C Pa3pabotka

6 Ornpenenenue

C/01.6 6

ACVYII

08404}

enecooopa3HoCcT!
aBTOMAaTH3alHN
MIPOIIECCOB YIIPaB-
JIEHUS B OpTaHU3a-

ACYII

PaspaboTka
UH(POPMAITUOHHOTO
obecriedeHus
ACVYII

C/02.6 6

6 TIPOEKTHPOBaHUE

OPHUTHHAIIBHBIX
KOMIIOHEHTOB
ACYII

Paspabotkazana-
HUHI Ha

C/03.6 6

KonTpois BBO/1a B
6 eHCTBUE U

3KCILIyaTaluu
ACYII

C/04.6 6

1.4. Komnerenuuu oOywaroierocs, GopMupyemble B pe3yJbTaTe€ OCBOCHHS

TUCIUATLIINHBI

HaumenoBanue Ka-
Teropuu (rpynimbi)
KOMIIeTeHII Uil

Kox n HammeHO-
BaHHe KOMIIETEH-
110707

Koa v nanmenoBanue
HHIUKATOPA 10CTH-
JKEHHUS KOMIIeTCHIMH

Ilepeyenb mIaHUPyeMbIX
pe3yJIbTaTOB 00y4eHHs

Pazpaborka ACVYII

I1K-2. Pa3paboTka
UH(GOPMALIMOHHOTO
obecrieueHust
ACVYII

[1IK-2.1. Cnocoben
POEKTHPOBATH UHPOP-
MAaIMOHHYIO MOJIEITb
nmannueix ACVII, cran-
TapTH3AIHIO JJOKYMEH-
TOOOOPOTA U XapaKTe-
PUCTUK HH(POPMAITUH

Ha ypo8He 3HAHULL

3HaTh OCHOBHBIE CTPYKTYPBI,
NPUHINIB TUITU3AIWHY, YHU-
(uKaym, TOCTPOCHHUS TPO-
rpaMMHO- TEXHUYECKHX
komruiekcoB (I1TK);

HA YpOBHEe YMEHUIL:

YMETb IPOBOJUTDH aHATIU3 U
HOJTrOTOBKY OOJIBIINX JIaH-
HbIX. CTPOUTH CUCTEMY Ma-
IIMHHOTO OOyYEeHHUs C y4UH-
TeneM (kinaccudukarop uiu
PErpEeCCHOHHYIO MOJIEINb ).
Ha ypo6He HABbIKOG:
BJIQJIETh COBPEMEHHBIMH TEX-




[1K-2.2 Moxer pa3pa-
0aTbIBATh TEXHOJIOTHU-
YECKHE CXEMBI 00pa-
060TKHU HH(pOpPMAIIH TTIO
OTJEJIbHBIM

3amauam ACVYII

T1IK-2.3. Criocoben
00BeIMHATH UH(pOpMAa-
[IMOHHBIE 0a3bI MPHU CO-

3laHUU UHTETPUPOBAH-
Hoit ACVII

HoJiorusgMu B oonactu MU
JUTSI TIOCTPOCHUST HEHPOHHBIX
CceTeil M CUCTEM MAaIIMHHOTO
00yYEeHHS C yUUTEIIEM.

Ha ypoGHe 3HAHULL:

3HaTh AJITOPUTM ITOCTPOCHUS
WHTEJUIEKTyalbHOM CUCTE-
MBI,

KOMITBIOTEPHBIE CPECTBA
pa3paboTKU U SA3BIKU TPO-
IrPAMMHUPOBAHUS UHTEIICK-
TyaJIbHBIX CUCTEM;

Ha ypoGHe YMeHUl:

YMETh BBINOJIHATH AJITOPUTM
IIOCTPOEHHUSI UHTEIJIEKTyallb-
HOM CUCTEMBI, UCII0Ib30BAThH
SI3BIKK TIPOTPAMMUPOBAHUS
WHTEJUICKTYaJIbHBIX CUCTEM;
HQ YPOGHEe HABLIKOG:

BJIAJIETh HABBIKAMU HUCTIONb-
30BaHUsl COBPEMEHHBIX OUO-
JINOTEK U HEUPOHHBIX CETEN
JUTSI pEIIEHUS TPAKTHUECKUX
3a1a4

HA YPOBHEe 3HAHUIL:

3HATh YCTPOMCTBA OCHOBHBIX
TUIOBBIX TEXHUYECKUX
CPEJCTB aBTOMATU3ALIUU U
YIpPAaBJICHUS], allllapaTHBIE U
MIpOrpaMMHBIE CPEACTBA CU-
CTEeM yIpaBlieHHUs Ha 0aze
tunoBeix [1TK.

Ha YpOGHe YMeHUl:

YMETb BBITIOJIHITH TPOEKT
TEXHUYECKOT0 00ecredeHust
CUCTEM yIpaBlieHUs Ha 0aze
tunoBbix [1TK.

HQ YPOGHEe HABLIKOG:
BJIaZIETh METOIaMU U Cpel-
CTBaMU pa3pabOTKu U
oopmIIeHHs TEXHUUECKOM
JIOKYMEHTalMH.

2. Mecro mucuuminnbl B cTpykrype OITOII

Huctunnuna b1.JI(M).B.JIB.4.2 «OcHOBBI CUCTEM HCKYCCTBEHHOTO UHTEIICK-
Ta» peaju3yeTcs B paMKax BapuaTUBHOM yacT biioka 1 «DleKkTUBHBIE JUCHUTLIAHBI
(MOZyJ M )» MpOoTrpaMMBbl OaKaiaBpuara.



JMucuuminaa «OCHOBBI CUCTEM HMCKYCCTBEHHOTO HHTEIUIEKTa» MPEnoIaeTcs
oOyyJarommmcs 1o 09Hou dhopme 00yueHust — B 5-M ceMecTpe, 1o 3a04Hoi popme — B
6-M ceMecTpe.

JucunminHa «OCHOBBI CUCTEM MCKYCCTBEHHOI'O MHTEIJIEKTa» SIBIISIETCS MPO-
MEXYTOUHBIM JTamoM QopmupoBanusi kommereHuuid I[IK-2 mporecce ocBoenus
OIIOIL.

Jucuuminaa «OCHOBBI CUCTEM HMCKYCCTBEHHOTO WHTEJUIEKTa» OCHOBBIBAETCS
Ha 3HAHUSX, YMEHUSIX U HAaBBIKAX, IPUOOPETCHHBIX MPU U3YUECHUU TUCIUIUIUH Y 4eo-
Has MpaKTUKA: O3HAKOMUTENIbHAs NpakThka, HTepHeT-TexHonoruu, UHTepHeT-mnpo-
rpamMmupoBanue, 3anurta uHbopmanuu, Kpunrorpadguueckne MeToAbl 3alllUThl UH-
dbopmanu, MHUKpOIPOIIECCOPHBIE YCTPOMCTBA CUCTEM YIIpaBiIeHUs, YueOHas Mpak-
THUKA: TEXHOJOTWYecKas (MPOU3BOJCTBEHHO-TEXHOJIOTHYECKasA) MpakTuka, [Ipous-
BOJCTBEHHAsl TMPAKTUKA: TEXHOJOTH4YecKass (TpOU3BOJICTBEHHO-TEXHOIOTUYECKAST)
NpakTHKa, ba3bl JaHHBIX U SBISETCA MPEAUIECTBYIOMICH NI U3YUYEHUS TUCLUIUINH
3amura napopManuu, Kpunrorpadudeckne MeTo sl 3auThl HHGOpMaru, Mukpo-
IIPOIIECCOPHBIC YCTPONUCTBA CHCTEM YIIpaBlieHUs, Y4eOHas MPaKTUKA: TEXHOJIOTHYE-
ckas (IIPOU3BOJICTBEHHO-TEXHOJIOTMYECKas) mpakTuka, [[pon3BoACTBEHHAs! MpaKTH-
Ka: TEXHOJIOrM4ecKasi (MpOM3BOACTBEHHO-TEXHOJIOTMYECKAs) MpakTuka, ba3bl naH-
HbIX, [Ipou3BOJCTBEHHAs MpPAKTHUKA: MPOEKTHAas MPAKTHUKA, ABTOMATU3UPOBAHHBIC
MH()OPMAIIMOHHO-YIIPABIIAIONIUNE CUCTEMBbI, MoJenTupoBaHUEe CUCTEM YIPABIICHUS,
[IpousBoacTBEHHAs MpaKTUKA: MPEIAUIUIOMHAs TTpakThKa, ['ocyqapcTBeHHAs UTOTO-
Bas arTecTalus: MOATrOTOBKA K CHAYE€ M clladya TOCYJapCTBEHHOrO 3K3ameHa, l'ocy-
JAPCTBEHHAs] UTOTOBAs aTTECTAIMS: BBITIOJIHEHUE, MOJITOTOBKA K MPOIIEAYPE 3allUThI
U 3alUTa BbIMTYCKHOW KBaTU(UKAIMOHHON PabOTHI.

dopmMoil MPOMEKYTOUHOM aTTEeCTAIlUU 3HAHUN OOy4aeMBIX MO OYHOM (opme
oOy4eHHs SBISETCS 3a4eT B 5-M ceMmecTpe, Mo 3a04HOM (opme — 3a4eT B 6-M ceme-
cTpe.

3. O0beM TUCHUIIIHHBI
ouHas opma 00yUeHUS:

Buj yueOHoili padoThl MO TUCIUNIJIHHE Bcero B 3.e. u yacax CemecTtp 5
B Yacax

Obmast TpyA0EMKOCTE AHCHHILIHHEL 3 3.e. - 108 ak.uac 108 ak.uac
Konmaxmmuasa paboma - Ayoumopmsie 3anamus 32 32
Jlexyuu 16 16
Jlabopamopnvie 3anamus 16 16
Cemunapwl, npakmuieckue 3aHsmus - -
Koncynemayus - -
Camocmosamenvhas paboma 76 76
KypcoBasi pa6ora (KypcoBoii IpoeKT) - -
Bux nmpoMe:kyToOYHOM aTTecTAMI 3auer 3auer

3a04Has popma 00ydeHHUS:

Buj yyeOHo# paGoThI 10 AMCHUILIHHE Bcero B 3.e. n yacax Cemectp 6
B yacax




Obmast TPYROEMKOCTE IHCIHUIIHHLI 3 3.e. -108 ak.uac 108 ak.4ac
Konmaxkmnuasn paooma - Ayoumopnuie 3anamus 8 8
Jlexyuu 4 4
JlabopamopHhuvie 3ansamust 4 4
Cemunapsi, npakmuydeckue 3auamus - -
Koncynemayus - -
Camocmosamenvhas paboma 96 96
KypcoBasi pa6oTta (KypcoBoii IpoeKT) - -

Bua npoMe:xyTO4YHOM aTTeCTAlMU 3auer — 4 yaca 3auer — 4 yaca

4. Conep:xxanne TMCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3aesiam)
AMCHUIUIMHBI € yKa3aHueM HX 00beMOB (B aKajeMHM4YeCKHX 4Yacax) U BH/IOB
yueOHBIX 3aHATHI

4.1 Y4yeOHO-TeMaTHYeCKHUN MJIaH

Ounas popma oOydeHUs

KonuuecTBo yacoB
KOHTaKTHas paboTta Kon nnau-
CEeMHUHa- KaTopa J0-
Tema (paznen) na6opa- pHI 1 caMocTos- CTHOKCHU
JIeK- TeNbHas pa-
T TOPHBIC | IIPAKTHU- 6oTa KOMIICTCH-
3aHATHUA YECKHE oA
3aHATHUS
Tema 1. OcHOBHEIC TOHSTHS. 4 4 - 18 IIK-2.1.,
Knaccudukanus. O6mactu npu- [K-2.2.,
MEHEHUS U AJITOPUTM MTOCTPOE- I1K-2.3.
HUs UHTEIJIEKTYyaJIbHOU CHCTe-
MbI. KoMIIBIOTEpHBIE CpeicTBa
pa3pabOTKH U S3BIKU
MIPOrpaMMHUPOBAHUST HHTEIUICK-
TYaJbHBIX CHCTEM
Tema 2. OCHOBBI HCKYCCTBEH- 4 4 - 18 [IK-2.1.,
HBIX I1K-2.2.,
HEUPOHHBIX ceTeili. BBenenue B TK-2.3.
MaIIMHHOE 00yUYeHUE C
tensorflow
Tewma 3. OcobennocTu 06pa- 4 4 - 20 IK-2.1.,
00Tku OonbpIIMX AaHHBIX. [Ipen- I1K-2.2.,
BapuTeIbHAs MOJATOTOBKA U aHa- I1K-2.3.
JU3 AaHHBIX. MamuHHOe 00yyYe-
Hue. [loctpoenue perpeccruon-
HOUW MOJIETIH.
Tema 4. Pacio3HaBanue n300- 4 4 - 20 IIK-2.1.,
paxenuii Ha Python ¢ momorisio IK-2.2.,
TensorFlow u Keras [1K-2.3.
Koncynbranuu - - TIK-2.1.,
I1K-2.2.,
[1K-2.3.




IK-2.1.,
IK-2.2.,
Kontposns (3auer) K23,
UTOoro 32 76
3aouHas hopma oOydeHHUS
KonuuecTBo uacoB
KOHTaKTHas pabora Kox naan-
CEeMHUHa- Karopa J0-
Tewma (pazuen) nabopa- pBI U caMocTosATeNb- | CTHXEHMH
J:E/II; TOPHBIC paKTHU- Has paboTa KOMIICTCH-
3aHATHUSA YeCKHue oA
3aHSITHS
Tema 1. OcHOBHBIEC TTOHATHSI. 2 - - 24 IIK-2.1.,
Knaccudukanus. Obnactu npu- I1K-2.2.,
MEHEHUS U AJITOPUTM MTOCTPOCHUS [K-2.3.
WHTEIJIEKTYyalIbHOM CHCTEMBI.
KommbroTepHsie cpeacTBa paspa-
OOTKHU U S3BIKK TIPOTPAMMHUPOBA-
HUS UHTEJUICKTYAIbHBIX CUCTEM
Tema 2. OCHOBBI HCKYCCTBEHHBIX 2 - - 24 IK-2.1.,
HEUpPOHHBIX ceTeld. BBeneHue B IIK-2.2.,
MalIgHHOE o0y4ueHue ¢ tensorflow I1K-2.3.
Tema 3. OcobeHHOCTH 00pabOTKH | - 2 - 24 IK-2.1.,
OonbmKX gaHHbIX. [IpeaBapuTen- IK-2.2.,
Has IMOATOTOBKA M aHAJIN3 JIAHHBIX. TK-2.3.
Mamuanoe o6yuenue. [Toctpoe-
HUE PErPEeCCUOHHON MOJEIH.
Tema 4. Pacnio3naBanue n3o0pa- - 2 - 24 IK-2.1.,
»xeHMit Ha Python ¢ momoipio 1IK-2.2.,
TensorFlow u Keras TK-2.3.
Koncynbranuu - - [K-2.1.,
I1K-2.2.,
I1K-2.3.
IK-2.1.,
Konrpois (3auer) 4 TK-2.2.,
[K-2.3.
UTOro 8 96

4.2. Conep:kanue JUCUUIINHBI

Tema 1. OcHoBHble noHsTHA. Kinaccupukanusa. O06gacT npuMeHeHUs U
AJITOPUTM NMOCTPOCHHUS MHTE/LUIEKTYAIbHOI cucTeMbl. KomnbroTepHsbie cpeacTsa
Pa3paldoTKHU U A3BIKM MPOrPAMMHPOBAHUA HHTE/VIEKTYAJbHBIX CHCTEM



IToHsAITHE NCKYCCTBEHHOI'O MHTEJUIEKTA: UCTOPHUS U COBPEMEHHBIE MTOAXOBI.

Knaccudukanusa cucrem MU: cumBonmueckue, HEHpPOCETEBBIE, DBOJIOIMOH-
HbIC, THOPUTHBIE.

Anroputmsl octpoerust MU -cucrem. DTanbl NPOEKTUPOBAHUS: COOp TaHHBIX,
BBIOOp MO, 00ydeHHE, BEpHUPUKAIHSI.

O0630p obnacteit npumenenus: IA: yMHbIe aCCUCTEHTHI, pOOOTOTEXHUKA, aBTO-
HOMHBIA TPaHCIIOPT, aHAJIU3 TAHHBIX.

S3biku 1 cpenpl aist noctpoenus UM: Python, R, Prolog, Java. O630p 6uGnmo-
tek: TensorFlow, Keras, PyTorch.

Anmnapatusie cpeactBa: GPU, TPU u o6naunbie minaTthopmsbl.

Tema 2. OCHOBBI HCKYCCTBEHHBIX HeliPOHHBIX ceTeil. BBeleHne B MallIMH-
Hoe o0y4eHnmue ¢ tensorflow

OCHOBHBIE PUHIINIBI U CTPYKTYPa HEUPOHHBIX CETEM.

[TonsiTue BecoB, CMENICHUH, PYHKITUU aKTUBAIIHH.

Forward u backward propagation.

Turbl HEMpOCETEN: TOJIHOCBA3HBIEC, CBEPTOYHBIE, PEKYPPEHTHBIE.

Ocuogsl pabotsl ¢ TensorFlow: rpadsr BeIYuCIeHH, ceccun, TEPEMEHHBIE.

[TocTtpoeHue n 00yueHue npocTor HEUPOCETH ISl KIacCuPuKaimm.

Tema 3. Ocob0ennocTu 00padoTkH OoJabIIMX JaHHBIX. IIpeaxBapuTenbHan
NMOArOTOBKA U aHAJIU3 AaHHbIX. MammnnHoe o0yuenue. [locTpoenune perpeccuoH-
HOM MOJeJIN.

Ponb nannbix B cucremax M. Tunel nanHbIX 1 pOpMaTHI.

MeTonbl OYUCTKA M TOATOTOBKHM JaHHBIX: CTaHAAPTU3AIMS, HOpMallU3alus,
KOJMPOBAaHHUE KaTErOPUAIbHBIX MPU3HAKOB.

Buzyanuzanus nansbix. [loctpoeHne KOppenssliMOHHON MaTPUIIBL.

Mopenu perpeccuu: THMHEHas, JIorucTuueckas. Mojenu KiacCupuKaium.

[Ipaktuueckoe mpumeHeHue moxenei Ha Python c¢ ucnonb3oBanuem pandas,
numpy u scikit-learn.

Mertpuku kadectBa: RMSE, MAE, TounocTs, recall.

Tema 4. PacnoznaBanue u3zoopa:kenuii Ha Python ¢ nomombro TensorFlow
u Keras

OcHoBBI 00pa00TKH M300pakeHuit B 3agauax NN.

[IpeoOpazoBanue n300pakeHU 17151 014U B MOJEIIb.

IToctpoenue cBepTOUHON HEUPOHHOU ceTu B Keras.

[IpakTuka: 3arpy3ka garacera, 00yuyeHue MOJIeNu, TECTUPOBAHHUE.

ToHkast HacTpoWKa U yIy4yllIeHUE TOYHOCTH MOJIEINH.

[Ipumepsl UCIONIB30BAHUS: MEIUIIMHA, O€30I1aCHOCTb, PACIIO3HABAHUE JIUII.

5. Y4ueOHO-MeTOAMYECKOE 00ecriedeHHe CaMOCTOSITeIbHOM padoThl CTYAeH-
TOB

CamocrosiTenpHas paboTa MPOBOAUTCS C IICNIBbIO: BBISBICHWE ONMTHUMAIbHBIX
KOHCTPYKTHBHBIX PEIIEHUN W TapaMmeTpoB, ompeaesieHne Hawnbonee 3¢h(HEKTUBHBIX
PEKUMOB IKCIUTyaTaIlud, CTPATETUH TEKYIIETO TEXHUYECKOTO OOCITYXKUBAaHUS U pe-
MOHTOB; yTyOJEHUS U PACHIUPECHHS TEOPETUUECKUX 3HAHUH CTYIEHTOB; (POPMHUPO-
BaHUS YMEHUU HUCIIOIH30BaTh HOPMATHUBHYIO, CIIPABOYHYIO TOKYMEHTAITUIO, YICOHYIO



U CIIELUAJIbHYIO JIUTEPATypy; Pa3BUTHsI MO3HABATEIbHBIX CIIOCOOHOCTENW U aKTUBHO-
CTH O0OY4YaroIIMUXCS: CAMOCTOSTEIbHOCTH, OTBETCTBEHHOCTH, OPraHM30BaHHOCTH;
(dopMupoBaHus NPOPECCHOHATBHBIX KOMIETEHIIM; Pa3BUTHIO HCCIIEI0BATEIbCKIX
YMEHHU CTYJICHTOB.

@DopMBbI ¥ BUIBI CAMOCTOSTENBHON padOTHI CTYIEHTOB: YUTEHUE OCHOBHOM U J10-
NOJIHUTEIBHOMN JIUTEPaTypbl — CAMOCTOSATENbHOE W3YyYEHUE MaTepuaia o peKOMEH-
JyEMBIM JIUTEPaTypHbBIM HCTOYHUKAM; paboTa ¢ OMOJMOTEUHBIM KaTajdoroM, CaMo-
CTOSITENIbHBIM MOJ00p HEOOXOIMMOM JINTEpPATyphl; paboTa cO CIOBapeM, CIIPAaBOYHU-
KOM; MOUCK HeoOxoaumou mHpopmanuu B ceTu VHTEpHET; KOHCIEKTUPOBAHUE HC-
TOYHUKOB; pedeprupoBaHUE UCTOYHUKOB; COCTaBICHUE AHHOTALUMU K MPOYUTAHHBIM
JUTEPATypHBIM MUCTOYHHKAM; COCTABJICHHE PELEH3WI M OT3bIBOB HA MPOYUTAHHBIN
MaTepHall; cocTaBieHue 0030pa MmyOnuKaluid MO TeMe; COCTaBlieHHWE U pa3paboTka
TEPMUHOJIOTHYECKOTO CJIOBAps; COCTABJICHHE XPOHOJIOTMUECKOM TabJIUIIbI; COCTaBIIe-
Hue Oubnmorpadum (OubamorpaduyecKol KapTOTEKH); MOATOTOBKA K Pa3IUYHBIM
dbopMaM Tekylield W MPOMEKYTOUHON arrecTanuu (K TECTUPOBAHHMIO, KOHTPOJIbHOU
paboTe, 3K3aMEeHY); BBIMOJIHEHHE JOMAIIHUX KOHTPOJIBHBIX PabOT; CAMOCTOSITEILHOE
BBINIOJIHEHNE MPAKTHYECKUX 3aJaHUi PENpOAYKTUBHOIO THIa (OTBETHI Ha BOIPOCHI,
3a/1a4y, TECTHI; BBIIIOJIHEHHE TBOPUYECKUX 3aJaHU).

TexHonorust opraHu3alyyi CaMOCTOSTENBHOM Pa00ThI O0YYaIOIIMXCS BKIKOYAET
UCIIOJIb30BaHUE MH(DOPMALMOHHBIX U MAaTEPUATbHO-TEXHUYECKUX PECYpPCOB 00pa3o-
BaTEJIbHOTO YUPEKICHUsS: OMOIUOTEKY C YATAJIbHBIM 3aJI0M, KOMIIBIOTEPHBIE KIJIACCHI
C BO3MOXKHOCTBIO paboThl B MIHTepHET; ayuTopuu (KJIacChl) AJi KOHCYJIbTAllMOHHOM
NESTENHHOCTH.

[lepen BbIMOMIHEHHEM OOYYaIOMIMMUCS BHEAYJIUTOPHON CaMOCTOSITEIBHOU pa-
00TBI IpenojaBaTesb MPOBOJAUT KOHCYJITUPOBAHKE TI0 BHIMOJIHEHUIO 3aaHus, KOTO-
PBIil BKIIFOUAET LENb 3aJaHus, €T0 COJIEPKAHUS, CPOKHU BBINOJHEHHS, OPUEHTUPOBOY-
HBIM 00BEM pabOThI, OCHOBHBIE TPEOOBAHUS K pe3yJibTaTaM pabOThl, KPUTEPUH OIICH-
k. Bo BpeMs BBINIOSHEHUS OOYYarOIIMMUCS BHEAYIUTOPHONW CaMOCTOSITEIHLHON pa-
OOTBI U MPU HEOOXOIMMOCTH MPETOAABATENb MOXKET MPOBOAUTh MHAUBHUAYAIbHbBIE U
IPYIIIOBbIE KOHCYJIbTALlUU.

KonTponb camocTosTenbHO# paboThl CTYACHTOB MPEAyCMaTPUBAET: COOTHECE-
HUE COJIEpPKAHUS KOHTPOJIA C LEIIMH 00y4eHHUs; OOBEKTUBHOCTh KOHTPOJISI; BaJu-
HOCTb KOHTPOJISI (COOTBETCTBUE MPEAbIBISEMbIX 3aJaHUI TOMY, UTO MIPEANOIaraeTcs
IpoBepUTh); AU dHepeHIrnanro KOHTPOIbHO-U3MEPUTEIbHBIX MATEPUATIOB.

DopMBbI KOHTPOJISI CAMOCTOATENBHOM padOThI: MPOCMOTP U MPOBEPKA BBIMOJIHE-
HUSl CAMOCTOSITEILHOM padOThl MpernoAaBaTeIeM; OpraHu3alus caMOIPOBEPKH, B3a-
UMOTIPOBEPKH BBIMOJIHEHHOTO 3aJ]aHusl B TPYIINE; 00CYXEHUE PE3YJIbTATOB BBINOJ-
HEHHOM pabOThl HA 3aHSATUU; MPOBEJICHUE MUCbMEHHOTO OMPOCa; MPOBEIECHUE YCTHO-
ro OIPOCa; OpraHu3aIys U NpOBeCHNE HHINBUYAIbHOTO COOECeI0BaHMUS.

Ilepeyenb BONPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE TUCIIUTIIUHBI,
(opMbI BHEAYTUTOPHOM CAMOCTOATEILHOUH Pad0ThI

HaumenoBanmue IlepeyeHb BOPOCOB, 0OTBOAUMBIX HA CAMOCTONAATEIbHOE ®opMbI BHEAYTUTOPHOM
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TeM (pa3aesioB)
AUCHUTLTHHBI

OCBOCHHEC

CaMOCTOSITeILHOH pado-
ThI

Tema 1. OcHOBHBIE
nousatus. Knaccu-
¢ukanusa. Obnactu
MIPUMEHEHUS U aJl-
TOPUTM MTOCTPOCHUS
WHTEJUICKTYaJIbHON
cuctemsl. Kommnreio-
TEepHBIC CPEICTBA
pa3paboTKH U S3bI-
KU
MpOrpaMMHUPOBaHUS

HHTCJICKTYaJIbHBIX
CUCTEM

1. IToHsITHE NCKYCCTBEHHOT'O MHTEIJIEKTA U €70 OCHOBHbIE
XapaKTEPUCTHKHU.

2. Knaccugukaius cucteM HCKyCCTBEHHOTO HHTEIUIEKTA.

3. OcHOBHBIE TOAXOOBI K co3maHuio cucteM VU.

4. DTanbl NPOEKTUPOBAHUS CUCTEM UCKYCCTBEHHOIO MHTEI-
JIEKTA.

5. IIpumepsl coBpeMenHbix MU -cuctem.

6. Paznuune Mexy cinabbIM M CUIIBHBIM HCKYCCTBEHHBIM MH-
TEJJIEKTOM.

7. Ponb 3Hanumii u noruku B UN.

8. Bimsinue MU Ha 00111€CTBO M SKOHOMHKY.

9. DTHueckue acnekTsl ucnoyb3oBanus NUU.

10. IlepcniekTUBBI pa3BUTHSI CUCTEM UCKYCCTBEHHOI'O MHTEII-
JIEKTA.

AHanu3 koHkpeTtHoi M-
CUCTEMBI U €€ CTPYKTYPBI.
[Touck u cucremaTuzanus
MaTepuasoB Mo Kinaccupu-
kanuu M. O630p oTede-
CTBEHHBIX pa3pabOTOK B
00J1aCTH HCKYCCTBEHHOTO
WHTEIJICKTA.

Tema 2. OcHOBEI
HCKYCCTBEHHBIX
HEUPOHHBIX CETEH.
BBenenue B Maminn-
HOE 00yYeHHeE ¢
tensorflow

1. OcHOBHBIE TPUHIHITEI (PYHKITHOHUPOBAHUS UCKYCCTBEH-
HOT'0 HEMpoHa.

2. ApXuTeKTypa OJJHOCIONHBIX U MHOTOCIIOMHBIX HEHPOHHBIX
ceTen.

3. Ha3nauenwue u Turel GyHKIHMA aKTUBAIIMHA B HEHPOCETSIX.
4. Mexanu3M 00paTHOIO pacpOCTPAHEHUS OLIMOKH.

5. Paznuuus Mmexay oOydyeHueM C yuuTesaeM U 0e3 yuuTes.
6. IlonsTre nepeoOyueHHs U METO/IbI €r0 NPeAOTBPALLCHUS.
7. OcHoBbl pabotel ¢ TensorFlow kak OuOIMOTEKON MaIIIHH-
HOTO O0y4YeHHUSI.

8. IlpuMepsl NpUMEHEHNs HENPOCETEN B peallbHbIX 3a/1a4ax.
9. Ponb onTMuU3aTOpOB B Ipoliecce 00ydeHns: HeMpOCeTH.
10. Dramsl nocTpoerus npoctoit moaenn Ha TensorFlow.

H3ydyenne BUACOYpPOKOB 1O
TensorFlow. Hamucanue
nporpammsl Ha Python ¢
HCII0JIb30BaHUEM HeWpoce-
TU. CpaBHEHHE Pa3HBIX TH-
NOB (DYHKIIMH aKTHBAIIHH.

Tema 3. OcobenHO-
cTH 00paboOTKH
OOJIBIINX TAHHBIX.
[IpenBaputenbHas
IMOATOTOBKA W aHa-
JIN3 Ja”HHBIX. Ma-
IIMHHOE 00y4YeHUeE.
[Toctpoenue perpec-
CHOHHOM MOJCIIH.

1. Onpenenenue u KIOYEBbIE XapaKTEPUCTUKHU OOJIBIINX
JTAaHHBIX.

2. OcHOBHBIE ATaMbl HOArOTOBKU JAAHHBIX K aHAIU3Y.

3. MeTo/1bl OUUCTKH, HOPMAU3aLK U TpaHCHOPMALIUH J1aH-
HBIX.

4. ITpumenenue 6ubnuorexku Pandas 1 ananu3a JaHHBIX.
5. O1nnune KaTeropruaabHbIX U YUCIIOBBIX IPU3HAKOB B aHA-
ams3e.

6. Buapl perpecCMOHHBIX MOJieNel U 001acT UX IPUMEHE-
HUSL.

7. OCHOBBI JINHEWHOM perpeccuu U €€ mocTpoeHue.

8. ITokazaTenu KauecTBa MOJIEIHN U METO/IbI UX pacyeTa.

9. Unrerpanus Scikit-learn B MammaHOE 00yUeHHeE.

10. [IpuMeps! perpecCMOHHOI0 aHaIM3a Ha peaslbHbIX Habo-
pax JaHHbIX.

Anam3 CSV-¢aiina u moa-
TOTOBKA JJAaHHBIX K perpec-
CHOHHOMY MOJICJINPOBa-
uuto. [locTpoenue nuHew-
HOU perpeccun Ha Python.
Pa3pabotka Bu3yanuzanuu
JIAHHBIX C TIOMOIIBIO
Matplotlib u Seaborn.

Tema 4. Pacnio3na-
BaHHE U300paKeHUIA
Ha Python ¢ momo-
mpio TensorFlow u
Keras

1. OcHOBHBIE OJXOBI K PEIICHUIO 33/1a4 KOMITBIOTEPHOTO
3peHusl.

2. OcoOeHHOCTH TIpeICTaBICHHS H300paKEHUH B YHCTIOBOM
dbopmare.

3. ApxutekTypa cBEPTOUHBIX HeHpoHHBIX ceTeit (CNN) u eé
KOMITOHEHTHI.

AHaJn3 apXUTEKTYPhI BbI-
opannoii CNN-mozenmu.
CpaBHeHuE KauecTBa pac-
IMMO3HaBaHus IMPU UCITOJIb30-
BaHUH Pa3HBIX MOJICIICH.
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4. Ponb cnoéB cBEpTkU U myauHra B CNN.
5. [ToaroroBka Habopa n3o00paxxeHuM AJisT 00yUEHUS MOJIEIIH.
6. [Ipumenenue 6ubnmorexku Keras aist paboThl ¢ u300paxe-

HUSIMH.
VGG, ResNet).

HUIA.

Python.

7. Uctionb30BaHue Mpeao0yUyeHHbIX Mojiernelt (Hanpumep,
8. MeTo/1p! OBBIIIEHHS] TOUHOCTH PACIO3HABAHUS U300paxke-

9. AHanu3 pe3ynbTaToB pabOThl MOJEIU U BU3yaJIN3aLuUsl.
10. ITpumep npoekTa kiaccuukanuu n300pakxeHu Ha

Ikajaa oneHNBaHUA

[Ixama oneHmnBanus

Kpurepuu onieHuBaHus

«OTn4HO» OOyuaromuiics riayOOKO U COAEpP’KATEIbHO PACKPHIBAET
TEMYy CaMOCTOSITEJIbHOW paldOThl, HE JOMYCTUB OILIMOOK.
OTBET HOCHUT pa3BEPHYTHIN U MCUEPIBIBAIOIINN XapaKTep

«Xopomo» OOyuaromuiics B LI€JIOM PacKpbIBaeT TEMY CaMOCTOSITEIIb-

HOU pa6OTBI, OAHAKO OTBCT XOTA OBl Ha OJHMH M3 HHX HC
HOCHUT PAa3BCPHYTOI'O M NCUCPIILIBAIOMICTO XapPaKTCpa

«Y IOBIIETBOPUTEIBLHO»

OOyuaromuiics B I1€JIOM PacKpPBIBAET TEMY CaMOCTOSITENb-
HOU pabOTHI U JOIMYCKAET PsiJl HETOYHOCTEH, parMeHTap-
HO PaCKpBIBACT COJCPKAHUE TEOPETUICCKUX BOTIPOCOB WITH
WX PACKPBIBACT CONEPIKATEIIBHO, HO JOIMyCKas 3HAYNTEIh-
HBIC HCTOYHOCTH.

<<HCyI[OBJI€TBOpI/IT€JIBHO))

OOyuaronuiicsi He BJIaJieeT BHIOpAaHHON TEMOM CaMOCTOS-
TEJIbHON PaboThI

6. Ouenouynbie MaTepuajbl ((POHI OLEHOUYHBIX CPEACTB) JIsSI NMPOBEAEHUS
TeKYIero KOHTPOJIsl YCIeBA€MOCTH, NMPOMEKYTOYHON aTTeCTAIMU MO0 MTOram

OCBOCHHUA NUCHUIIJINHBI

6.1. ITacopt ¢doHaa OLIEHOYHBIX CPEICTB

UHTEJJIEKTYyaJIbHOM CH-
creMbl. KomnprotepHbie
CpeICcTBa Pa3paboOTKH U
SA3BIKH
IIPOrpaMMUPOBAHHUS UH-
TEJUIEKTYaJIbHBIX CUCTEM

CTaHIapTHU3ALMIO J10-
KyMEHT0000opoTa U
XapaKTepUCTHUK UH-
dbopmaruu

I1K-2.2 Moxert pa3pa-
0aTbIBaTh TEXHOJIOTHU-

No KonTponupyemsie paz- Kon u naumenoBa- | Muaukatop noctuwxke- | HanmeHnoBanue
JeNbl (TeMbl) TUCHUIUIN- | HAE KOMIETCHIIMA | HUS KOMIIETCHIIUU OLIEHOYHOT'O
HBI cpeacTBa

1. Tema 1. OcHOBHBIE T10- [1K-2 [TK-2.1. Criocoben
uatus. Kmaccudpukanus. | Pazpaborka uHbpOp- | IPOSKTUPOBATH HH- Ompoc, pede-
OOnacTi mpuUMEHEHHSI © | MAIIHOHHOTO 00ec- | (hopMaIMOHHYIO MO- paTt, MOJIEb,
aJTOPUTM MOCTPOEHHUS neuenuss ACYII nenb qanabix ACYII, MpE3CHTAINN
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YEeCKUE CXeMBI 00pa-
00TKH MHGOPMAITIH TIO
OTJEbHBIM

zagagyam ACVYII
[TK-2.3. Cniocoben
o0benuHATh nHpOpMa-
IIUOHHBIE 06a3bl IPU
CO3JIaHUH UHTETPUPO-
BanHou ACVII

Tema 2. OCHOBBI UCKYC-
CTBEHHBIX

HEHUPOHHBIX ceTel. Bee-
JIeHHEe B MallIMHHOE 00Y-
yeHue ¢ tensorflow

[1K-2

Pa3pabotka undop-
MarroHHoro odec-
neyenus ACVYII

[1K-2.1. Cnocoben
MPOEKTUPOBATH UH-
(hopMaImoHHYO MO-
nenb naaHeix ACVYII,
CTaHIAPTHU3AIHIO JI0-
KyMEHTO0000pOTa U
XapaKTePUCTHK WH-
bopmarmu

[1K-2.2 Moxer pa3pa-
0aThIBATh TEXHOJIOTU-
YECKHEe CXeMbI 00pa-
60TKHU HH(OPMAIHH TIO
OTACITHHBIM

3amauam ACVYII
[1K-2.3. Crniocoben
00beTUHATh MHPOpMa-
UOHHBIE 0a3bpl TpHU
CO3/IaHUU HWHTETPUPO-
BanHOU ACVII

Ompoc, pede-
par, MoJ€enb,
Npe3CHTAINH

Tema 3. OcoGeHHOCTH
00paboTKH OOITBIINX
naHHbIX. [IpenBapurens-
Hasl ITOJrOTOBKA M aHAJIN3
IAHHEIX. MalnaHoe
obyuenue. [locrpoeHune
PErpECCUOHHON MOEINH.

I1K-2
Pazpabotka uadop-

MAaIKroOHHOro obdec-
neyennsa ACVYII

[TK-2.1. Criocoben
MIPOEKTUPOBATh UH-
(hopMaIMOHHYIO MO-
nens Jaaaeix ACVYII,
CTaHAapTU3ALHUIO J10-
KYMEHTO000pOoTa 1
XapaKTePUCTHUK WH-
dhopmaruu

[1K-2.2 Moxer pa3pa-
0aTbIBaTh TEXHOJIOTU-
YeCcKHe CXeMbI 00pa-
00TKH MHGOPMAITIH TIO
OTJEIbHBIM

3amayam ACVYII
[IK-2.3. Cnocoben
00BeIMHATH UHPOPMa-
[IMOHHBIEC 0a3bI IPH CO-
3aHUU UHTErPUPOBAH-

"ot ACVII

Omnpoc, pede-
par, MoJieb,
Mpe3eHTAlUN

Tema 4. Pacrio3naBanme
n3o0paxenwuii Ha Python
¢ nomouisio TensorFlow
u Keras

I1K-2

Pa3pabotka undop-
MAarnuoHHOro odec-
neyenuss ACYII

I1K-2.1. Cnocoben
MPOEKTUPOBATH UH-
(hopMaIMoOHHYO MO-
nenb naaHeix ACVYII,
CTaHJIaPTH3ALIHIO JIO-
KYMEHT0000pOoTa 1

Ompoc, pede-
par, MoJenb,
Npe3CHTAIH
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XapaKTePUCTHUK WH-
dhopmaruu

I1K-2.2 MoxerT pa3pa-
0aTbIBaTh TEXHOJIOTU-
YeCcKHe CXeMbI 00pa-
00TKH MHGOPMAITIH TIO
OTJEIbHBIM

3amayaM ACVYII
[1K-2.3. Cnocoben
00BennHATh HHPOpPMa-
IIMOHHBIEC 0a3bI IPH CO-
3aHUU UHTErPUPOBAH-

"ot ACVII

Jdranbl GopmupoBaHus kKomnereHuuid B npouecce ocsoeHuss OIIOII nps-
MO CBsI3aHBbl C MECTOM JHCLUUIUIMH B 00pa3oBaTesibHOM mporpamme. Kaxkawlii stamn
(opMUpOBaHUs KOMIIETEHIIMH, XapaKTEPU3YETCs ONPENCICHHBIMU 3HAHUSMHU, yMe-
HUSIMH M HaBbIKaMU M (WJIM) ONBITOM MPO(ECCHOHATBHON NESTENIbHOCTH, KOTOPHIE
OLICHUBAIOTCA B IIPOLECCE TEKYLIEr0 KOHTPOJIA YCIEBAEMOCTH, IIPOMEKYTOYHOMN aT-
TECTalMU N0 TUCLUUIIMHE (IPAKTUKE) U B IPOLIECCE UTOTOBOM aTTECTALUU.

Huciumiraa «OCHOBBI CUCTEM HCKYCCTBEHHOI'O MHTEJUIEKTa» SIBJIAETCS IPO-
MEXyTOYHBIM 3TallOM KOMIUIEKCA JUCLHUIUIMH, B XO/I€ U3yYECHUS KOTOPBIX Y CTyACH-
ToB opmupytorcs komnerenuun [1K-2.

®opmupoBanue komnereHuuu I[IK-2 HaumHaeTcs ¢ HM3y4YeHHS OMCUUILIMH
VYyeOHast npakTHKa: 03HAKOMUTEIbHAS NpakTHKa, «IHTepHeT-TexHoaorumny», « Murep-
HET-MPOrpaMMHUpOBaHuey», «3aumTa uHbopmanumn», «Kpunrorpadpuyeckue MeTO/bl
3amuThl uHpopMamy, «MUKpOIpOLECCOpPHbIE YCTPOMCTBA CUCTEM YIPAaBICHUSY,
VY4yeOHasi MpakTHKa: TEXHOJIOrMYecKas (IIPOM3BOJCTBEHHO-TEXHOJIOTMYECKAs) MpPaK-
Tuka, [Ipon3BoAcTBeHHAs MpaKTUKa: TEXHOJIOrHYeckas (IpOU3BOACTBEHHO-TEXHOJIO-
ruyeckas) npakThka, «bassl JaHHBIX».

3aBepuiaercsa padboTta no GOPMHUPOBAHUIO Y CTYIEHTOB YKa3aHHBIX KOMIIETEH-
LIM{ B XOJI€ U3y4YeHU TUCUMIUIMH [Ipon3BOACTBEHHAsA IPAKTHKA: IPOEKTHAS IIPAKTH-
Ka, «ABTOMaTU3UPOBAHHbIE MH(POPMAIIMOHHO-YIIPABIISIONINE CUCTEMBI», «Moaenu-
POBaHME CHCTEM yIIpaBlICHUs», IIpou3BoaCTBEHHAs IIpaKkTUKaA: PEIAUIUIOMHAs
IIPaKTHKA.

UtoroBas omenka chopmupoBanHocTd kommereHnuu [1K-2 ompenensiercs B
nepuoa ['ocymapcTBeHHass HTOroBas arrecTanys: MOArOTOBKA K CAAYE U cllada rocy-
JAPCTBEHHOIO0 3K3aMeHa, ['ocymapCcTBEHHass MTOroBas aTTECTAllMs: BBIIIOJIHEHUE U
3alllMTa BBITYCKHON KBAIM(PUKAMOHHON pabOTHI.

B nmpouecce u3yyeHusi JUCHUIIMHBI, KOMIIETEHIMH TaK:Ke (POPMHUPYIOTCH
MOJ3TAIHO.

OcHoBHbIMU dTamamu  QopmupoBanus [IK-2 mpu  u3ydyeHuum AUCHMILIUHBI
b1.J(M).B./IB.4.2 «OcCHOBBI CHCTEM HCKYCCTBEHHOTO HWHTEJUIEKTa» SIBISETCA MOCIIe-
JI0BAaTEIbHOE M3YUYEHHE COJCPIKATEIBHO CBA3AHHBIX MEXIY COOON TeM yueOHBIX 3aHSATHH.
N3yuenune kaxaoi TeMbl MpEAINoaraeT OBJIaJeHUE CTyAEeHTaMU HEOOXOIUMBIMH JI€CKPHII-
TOpaMH (COCTABJISIIOLIMMU) KoMIeTeHUuH. [l oueHkn ypoBHA C(HOPMUPOBAHHOCTH
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KOMIIETCHIIMHA B ITPOLECCE U3YUYCHUS TUCLUILIUHBI IPEAYCMOTPEHO MPOBEACHUE TEKYILETO
KOHTPOJISI YCIIEBAEMOCTUM MO TeMaM (pas3fenaMm) IUMCLHMIUIMHBL U MPOMEKYTOUYHOM aT-
TE€CTallMU MO NUCUUIUIMHE — 3a4eT.

6.2. KoHTposibHBIE 32IaHUSI 1 MATEPHUAJIbI, HE00X0AUMBbIE /1 OLEHKH 3HAHUM,
yMeHMid W HABBIKOB M (WJIH) ONbITA [eATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI
(popMupOBaHUS KOMIIETEHIUII B PoIeCcCe OCBOEHUS 00Pa30BaATEIbHOI MPOTrPaAMMBbI

6.2.1. KonTpoJibHbIE BONPOCHI 10 TeMaM (pa3jaesiam) JAJIs OIPOCa HA 3aAHATHSIIX

Tema (pa3ugen)

Bompocksl

Tema 1. OcHOBHBIE TIOHSI-
tus. Knaccuduxanus.
O6nacTu npuMEHEHUs U
AJITOPUTM IIOCTPOEHUS
WHTEJUIEKTYyJIbBHOW CHCTE-
Mbl. KoMiibroTepHbie
cpencTBa pa3padoTKu U
S3BIKU
MIPOrpaMMUPOBAHUS UH-
TEJUIEKTyaJIbHBIX CUCTEM

IK-2

1. lns penieHust Kakux 3a7a4 UCMONb3yt0TCss OCHOBBI CUCTEM HCKYC-
CTBEHHOT'O MHTEJICKTA.

2. Knaccudukanus WHTEIIEKTyalIbHBIX CUCTEM.

3. Otnuyme pemeHus 3a/1a4 ¢ TOMOIIBIO HHTEIUIEKTYaIbHbIX CUCTEM OT
KJIACCMYECKOT0 UMIIEPATUBHOTO TIOX0/A.

4. O6nacTy MPUMEHEHHUSI NHTEJUICKTYJIbHBIX CUCTEM.

5. DKCTepTHBIE CUCTEMBI.

6. ANTOPUTM MTOCTPOEHUS KJIIACCUUECKOW UHTEIIEKTyaIbHOM CUCTEMBI.
7. Crienmanu3upoBaHHBIC S3BIKH IPOTPAMMUPOBAHMS.

8. SI3pIKOBBIEC CpeICTBA JUIsl pabOTHI C MACCHBAMH. AMMapaTHOE yCKOpe-
HUE BBIYUCIICHHI.

9. Pemennst kommanuu Google.

10. Pemienus komnanuu Microsoft 11 OCTpOSHHSI HUHTEIIEKTYaIbHBIX
CHCTEM.

11. JavaScript B MHTE/UICKTYJIbHBIX CUCTEMaX.

Tema 2. OCHOBBI UCKYC-
CTBEHHBIX

HEWPOHHBIX ceTeil. Bee-
JICHHE B MalTMHHOE 00Y-
yeHue ¢ tensorflow

[1K-2
1. buonoruueckuii IPOTOTUII UCKYCCTBEHHOI'O HEMPOHA.
2. IloHATHE HCKYCCTBEHHOTO HEMPOHA.
3. IlonsTue GpyHKIMM aKTUBALMU. Buabl pyHKIUI akTHBALIUY.
4. OnHOCHOMHAS CTPYKTYpa HEMPOHHOM CETH.
5. MHorocnoiHast HEHPOHHAs CETbh.
6. CeT mpsIMOTO PacCIPOCTPAHCHHUS.
7. CeTH ¢ 0OpaTHBIMU CBSI3SIMH.
8. O0y4eHne HEHPOHHOM ceTH.
9. bazossle anemenTsl TensorFlow. [Tonsrue rpada BeruucieHuii.
10. TeH3opsl, onepalyy ¥ NEPEMEHHBIE.
11. Yerpoiictea B TensorFlow juist 3amycka Bamero kona va GPU, CPU
WIN KJIacTepax.

Tema 3. OcobeHHocTH 00-
paboTKU OOJBIINX JaH-
ueix. [IpenBapurensHas
MOJTOTOBKA W aHAJI3 JIaH-
HbIX. MammuHHOe 00y4e-
nue. [loctpoenune perpec-
CHOHHOW MOJENN.

I1K-2

1. Heo6xoauMocCTh IpeiBapUTEIbHON OATOTOBKY JaHHBIX.

2. IlonsTue nmponyckoB. CrocoObl 3aM0JHEHUs TPOITYCKOB.

3. KareropuanbHble Npu3Haku. AJIrOpUTMBI IPe0Opa30BaHUs KATETOpH-
QJIBHBIX TPU3HAKOB.

4. [IpenBapuTenbHbIN aHAU3 JaHHBIX. Y CTpaHEHUE BHIOPOCOB.

5. IlonsTre 3aBucuMocTH 1aHHBIX. Koppensanusi.

6. Hopmanusanus nanneix. HopmanibHOe pacnpeeneHue.

7. AITOpUTM MOCTPOEHUS CUCTEMbI MAITUHHOTO OOYUEHUS C YUUTEIIEM.
8. OOyuaromas u TecToBas BbIOOpPKA.

9. Meron K-Ommkaiimux cocesiei.
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10. JlepeBbs pemieHuil.
11. Pemenue 3aauun kiaaccudukayy Ha IpuMepe uprucoB duriepa.

Tema 4. Pacrio3naBanue
n3o0paxenuit Ha Python ¢
nomotsio TensorFlow u
Keras

[1K-2

1. bubnuoreka TensorFlow / Keras.

2. PacniozHaBaHMe n300pakeHUH (KiaccupuKams).

3. U3BneyeHue Mpu3HaKOB IIPU MOMOIIN (PHIBTPOB.

4. CBeprouHas HEHPOHHAs CETh.

5. PabGouwii mporecc MammHHOTO 00yYeHHsI KiIaccupukaTopa u3oopa-
JKEHUH.

6. PaciosnaBanue nzoopaxennii ¢ CNN.

7. bubnmuotexa scikit-learn. Mcronb3oBanue it MOCTPOCHUS Perpec-
CHOHHOM MOJIETH.

8. JInHeliHas ¥ MOJIMHOMUANIbHASI PETPECCHSL.

9. Ucnonp30BaHnEe HEUPOHHOM CETH ISl IOCTPOEHUS PETPECCUOHHOU
MOJIETIH.

10. lepeBo nmpunstus pemenuit u CayyaiiHblii sec.

11. Pemenue 3anay perpeccuu ¢ TensorFlow: mporHo3upoBanue 1ieH Ha
JloMa.

HIkana oneHUBaAHUS OTBETOB HA BONPOCHI

[IIxana orteHnBaHusd

Kputepuu orneHuBaHus

OOyuatomuiics rry00Ko M COJEepKATEIbHO PACKPHIBAET OTBET HA

«OTnaHO Ka)KJIbI TEOPETUYECKHUM BOMPOC, HE JOMYCTUB OmMOOK. OTBET HO-
CUT Pa3BEpPHYTHIA U MUCUEPIBIBAKOIINI XapaKTep.

OO0yJarmuiicss B IEJIOM PacKPhIBAET TEOPETUUYECKHE BOIPOCHI,

«Xopouio» OJIHAKO OTBET XOTs Obl HA OJWH U3 HUX HE HOCUT Pa3BEPHYTOrO U

HCUYEPIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIIBHO»

OOyuaromuiicst B 1[EJIOM PacKpPhIBAaeT TEOPETUIECKHE BOMPOCHI U
JIOTIyCKaeT psiJi HETOYHOCTEH, (hparMeHTapHO pacKphIBaeT CoJepKa-
HUE TEOPETUYECKUX BOMPOCOB WIIA MX PACKPBIBAECT COJEPIKATEIBHO,
HO JIOMYCKasl 3HAUUTEIbHbIE HETOYHOCTH.

((HCyIIOBJ'IeTBOpI/ITCJ'ILHO»

OOyuaromuiicss He 3HA€T OTBETOB HA ITOCTABJIEHHBIE TEOpETUYE-
CKHE BOITPOCHI.

6.2.2. TeMbl 1JI51 TOKJIA10B

Tema (pazgen) Bomnpocsl

Tewma 1. OcHOBHBIE TIO- [K-2

Hatus. Kmaccudukanus. | 1. O6mactv npuMEHEHHs] HHTEIIEKTYaIbHBIX CHCTEM B COBPEMEHHOMN WH-
OOnacTv NpUMEHEHUS U | TYCTPHUH.

QJITOPUTM TOCTPOCHUS 2. OTnMyue UHTEIUIEKTYaIbHBIX CUCTEM OT TPAIUIIMOHHOTO pOTrpam-
HHTGHHQKTyaJIBHOﬁ CH- MHPOBAHUA.

creMbl. KomnbroTepHbie
CpeICcTBa pa3padOTKU U
A3BIKU

IIpOrpaMMHUpPOBAHUS UH-

TCIUICKTYAJIBHBIX CUCTEM

3. UcTopus pa3BUTHS UCKYCCTBEHHOT'O MHTEJUICKTA.

4. CTpyKTypa U KOMIIOHEHTHI KJIaCCUYECKON UHTEIJIEKTYaIbHOM CHUCTe-
MBI.

5. DKcnepTHBIE CUCTEMBI: TPUHIIUIIBI PAOOTHI U IPUMEPHI TPUMEHEHUS.

6. O630p COBPEMEHHBIX S3BIKOB MPOTpaMMHUpOBaHus Jj1s pa3zpadbotku VC.
7. Ponp anropuTMOB B IOCTPOEHUHU MHTEIUIEKTYaJIbHBIX CUCTEM.

8. AnmapaTHOE€ YCKOPEHHE BBIYMCICHUN B MHTEUIEKTYaJbHbIX 33/1auax.

9. Poap xommanmii Google u Microsoft B pazsutuu M.
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10. Ucnonws3oBanue JavaScript u TypeScript B BeO-OopHeHTHPOBAHHBIX
HUC.

Tema 2. OCHOBBI UCKYC-
CTBEHHBIX
HEUPOHHBIX ceTeil. Bee-

JIeHHE B MaIlIMHHOE 00Y-
yeHue ¢ tensorflow

[1K-2

1. Buonoruueckue 0CHOBBI UCKYCCTBEHHOT'O HEMpPOHA.

2. Tunbl QyHKIMHA aKTUBALMM U 00JIACTH UX TPUMEHEHHUS.

3. Paznuumst Mex 1y 0THOCIOMHON W MHOTOCJIOMHOW HEUPOHHOM CETHIO.
4. CeTu npsIMOTO paCpOCTPAHEHUS U CETH C OOPAaTHBIMU CBSI3SIMH.
5. Metoauka o0yueHus: HEHPOHHOW CETH: TPaIuEHTHBINA CIYCK U
backpropagation.

6. O630p ¢ppeiimBopka TensorFlow: apxuTekTypa U IPUHIIHIIEL.

7. IlonsiTue BeuucnuTensHoro rpaga B TensorFlow.

8. O030p TEH30POB U OMNepaIuii C HUMHU.

9. Ucnons3oBanue GPU u TPU B 00y4yenun HelipoceTei.

10. ITpumenenue TensorFlow B peaJIbHBIX TPOSKTAX.

Tema 3. OcobeHnoctu
00paboTKK 6ONBIINUX
naHHbIX. [Ipeasapurens-
Has MOJATrOTOBKA U aHa-
JY3 TaHHBIX. MalmHHOE
oOyuenue. [loctpoenue
pETpPECCUOHHON MOJIEIIH.

[K-2

1. IIpo6yiema MpomyCcKOB B JAHHBIX U METOJIBI X 00pa0OTKHU.

2. AITOpUTMBI KOJIMPOBAHUS KAaTETOPUATBHBIX IPU3HAKOB.

3. MeTobI BEISIBICHUS M yCTPAHEHUS] BHIOPOCOB B JIAHHBIX.

4. CTaTucTUYEeCKUI aHAaTN3 JaHHBIX: KOPPETSAIUS U KOBapUaIusl.

5. MeToabl HOpManu3auuy JaHHbBIX.

6. BBenenue B perpecCHOHHbBIE MOJICNU: JIHHEWHAS U TOTUHOMHUAIbHAs
perpeccusi.

7. bubnunoreka scikit-learn: ocHOBHbIE BO3MOXXHOCTH U CTPYKTYpa.

8. OOyuaromiast ¥ TeCTOBasi BRLIOOPKA: 3a4€M pPa3/IesiTh.

9. Ucnonk3oBanue MeToaa OIKalInX coceniel B 3aauax kinaccuduka-
1007078

10. ITocTpoenue aepeBa pemenuid B Scikit-learn.

Tema 4. Pacno3HaBaHue
n3o0paxeHuit Ha Python
¢ nomo1usr TensorFlow
u Keras

[K-2

. bubnuoreka Keras: cTpykTypa u 0COOEHHOCTH.

. Aroput™msl Ki1accuUKauy U300paxeHHi.

. ITpunun paboThl CBEPTOUYHBIX HEUPOHHBIX CETEH.

. Orarnel noctpoeHust mogenu CNN.

. O630p ¢unbTpoB U cBepTOK B CNN.

. [Ipumeps! ucnonp3oBanust CNN B METULIMHCKUX 3a7a4ax.
. O6paboTka n300pakeHul U reHepanus NPU3HAKOB.

. [IporHo3upoBaHue 11eH Ha OCHOBE U300paKEHUH.

. CpaBuenue nogxonos KNN, CNN u nepeBa pelieHHil.
10. Ucnons3oBanue TensorFlow B MOOMIIBHBIX MPUIIOKEHHUSIX paclio3Ha-
BaHUS.

O 01N DN W~

HIkana oueHuBaHusA

IIIxana oneHBaHUA

Kpurepuu oneHuBaHMSs

OOyuatomuiicss TiyOOKO U COAEPKATEIBHO PACKPBIBAET TEMY

«OTangHO» JOKJIaJa, HE JOMYCTUB OMMOO0K. OTBET HOCUT Pa3BEPHYTHINA U UCUEP-
TIBIBAIOIIUN XapaKTep.

OOyuaromuiicst B 1IeJIOM PacKpbIBaeT TeMy TOKJIaaa, OJHAKO OT-

«XOpOHIO)) BET XOTA OBI Ha OIWH U3 HUX HC HOCHUT Pa3BCPHYTOI'0 U MCUCPIIbIBA-

IOIIIETO XapaKkTepa.
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OOyyaromnuiicst B 1I€JIOM PacKphIBAET TeMY JIOKJIa/Ja U JIOIyCKaeT
11 HETOYHOCTEM, ()parMEHTApHO PACKPBIBAET COACPKAHUE TEOPETHU-
«Y IOBJETBOPUTEIBLHO» P > &p PHO packh A°P p
YECKHUX BOIPOCOB WJIM UX PACKPBIBAET COJAEPHKATEIBbHO, HO JOITyCKas
3HAYUTEIbHBIC HETOYHOCTH.
«HeynoBaeTBOpUTEIbHO OOyJarIIMics HE BJIaJIceT BRIOPAHHOM TEMOM

6.2.3. OuleHOYHBbIE CPEACTBA OCTATOYHBIX 3HAHMH (TECT)

MK-2.

1. Uro siBiIsieTCs KJIIOYEBbIM OTJIMYHEM MHTE/UIEKTYAJbHON CHCTEMbI OT
TPAAULHOHHOIO ajaropurma?

1)
2)
3)
4)

Hcnonb3oBaHne nepeMeHHbIX

Hanuuue nonp3oBaTenbckoro nuTepdeiica
CriocoGHOCTh K 00Y4YEHHIO U aJjalTalluu
PaboTa ToIbKO B peaIbHOM BPEMEHU

2. YTo BXOAMT B OCHOBHO# LMKJ MOCTPOEHUS] MHTEJIEKTYAJbHON cHCTe-

MBI?
1)
2)
3)
4)

Komnunsimust, otnaaka, myOimkanus

CO6op TpeboBanmii, TECTUPOBAHHE, YITAKOBKA

COop naHHBIX, MOJIEIMPOBaHUE, 0O0yUEHHE, TPOBEPKA
Koauposanue, nurieH3upoBanue, mudpoBaHmue

3. Kakoii f3bIK 4amie BCero MCHOJb3yeTcsl AJIf Peaju3auu HeMpPOHHbIX

cereii?
1)
2)
3)
4)

Pascal
Python
PHP

JavaScript

4. YTo Takoe IKCIEePTHAA cUcTeMa?

)
2)
3)
4)

Cucrema, ocCHOBaHHas1 Ha 0a3ax JaHHBIX

Cucrema, SMynHpyroas IPUHATUE PEIIEHUN SKCIIEPTOM
KoMmnbroTepHslii BUPYC € HCKYCCTBEHHBIM MHTEIIJIEKTOM
Cucrema gy 3D-monennpoBaHus

5. Kakasi U3 HMKenepevUCJICHHbIX (PYHKUMI HCHOJb3YeTCH B KadecTBe
(GyHKIUM aKTUBAIUU?

1)
2)
3)
4)

Cunyc

I'unepOonuueckuii TaHTeHC
Jlorapudm

Cpennee apudmernyeckoe

6. Urto Takoe Tenzop B Oud.1uorexe TensorFlow?

1
2)

TosbKo uKCIOBasl IEpEMEHHAs
I'paduueckuii amemMeHT
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ceru?

JTAHHBIX?

HBIX

3)
4)

OOBeKT, MPeICTABIISIONINA MHOTOMEPHBIH MacCHB JaHHBIX
IIpocras cTpoka Tekcra

7. YTo M3 NMepeyMrcJIeHHOr0 SABJAETCH THIIOM MCKYCCTBEHHON HeipOHHOH

1)
2)
3)
4)

DHTML
CNN
XML
ARP

8. Kakoii MeTo1 Mcnosib3yeTcsi Jisl OIeHKM TOYHOCTH MO/eJIH HA HOBBIX

)
2)
3)
4)

OO6yuatoiias BeIOOpKa
TectoBas BeIOOpKa
CikaTtue TaHHBIX
Ksmmposanue

9. Kakoii TUII CBSI3M XapaKTepeH JJIsA ceTell ¢ 00paTHOM CBA3bIO?

1)
2)
3)
4)

OnHOCTOPOHHSA
[Muxknuyeckas
Ciyyaiinas
[TapayutenbHas

10. YTo U3 nepeyncjaeHHOr0 XapaKkTepu3yer o0y4eHue ¢ yaurejaem?

)
2)
3)
4)

OTtcyTcTBUE O0YYAFOIIMX JaHHBIX

Pabora 0e3 TecToB

Hcnonb3oBanue pasMedeHHOTo Habopa JaHHBIX
OO6yuenue 6e3 0OpaTHOM CBS3U

11. Kaxkoii 3;71eMeHT oTBe4vaeT 3a nepenavyy uHGopMauuu B HeiipOHHOM ce-

1)
2)
3)
4)

OuibTp
Bec cBs3u
ITopor
Kareropus

12. Yto Takoe nepeody4enue (overfitting)?

)
2)
3)

4)

OTtcyTcTBUE 00yUeHUs
Hwuskas TouHoCTh Ha 00y4aroield BEIOOpKe
Otnuunas pabota Ha oOydarolieil BRIOOpKE, HO IUI0Xasi Ha HOBBIX JaH-

Omnmbka KOMIMISALIAA

13. UTo neJiaer ¢Ji0i aKTUBAIIUM B HEHPOHHOI ceTn?

)

VMeHbIaeT pasMep BXOAHBIX AAHHBIX
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2)  IlpeobGpazyer BXOJIHbIC JTAHHbIE B KaTeropuu

3) BBoauT HeMMHENHOCTH B MOJIEIID
4)  Pa30uBaer 1aHHbIC HA TPYMIIBI

14. Kakasa u3 OuMOJMOTEK HCHOJbL3YyeTCH MAJA MAIUMHHOIO O0y4YeHUs B

Python?
1)  Flask
2)  Django
3) Scikit-learn
4)  React

15. Yto Takoe o0yueHue 0e3 yuureisi?

1)  Hcnonws3oBaHue BHENIHEH 0a3bl 3HAHHIA

2)  Pabora ¢ KaTeropu3upOBaHHBIMU JAHHBIMH
3)  OOyuenue mojaenu 0e3 pa3MEUCHHBIX JaHHBIX
4) [Tepenaua 3nanuii mexay MU

16. Kak Ha3bIBaeTcs NPoLeCcC KOPPEKTUPOBKH BECOB B HEMPOHHOI ceTH?
1) AKTHBanus

2)  Vuunmanuzanus

3)  OOGyuenue

4)  Hopmanuzamus

17. Yro npeacrapiasier coboii rpad Boiuuciaenunid B TensorFlow?
1) baza manubIx

2)  Crucok 6ubimoTex

3)  Cxema 3aBUCUMOCTEN MEXK]y ONEpaIUsiMU

4)  MaccuB uncen

18. Kakoii Tun nanHbix HauoboJee yacto ucnouab3yercss B TensorFlow mas
NpeACcTABJIEHNS] BXOAHBIX JAHHBIX?

1)  TaGnuisl

2)  Teunsopsl

3)  MaccuBbl CHMBOJIOB

4)  Koprexu

19. Yro nenaer GpyHKuMs NOTEPHh B MOAEJIH MAIIMHHOTO 00y4eHus ?
1)  Crpour rpad

2)  XpaHUT apaMeTpbl

3)  OueHMBaeT TOYHOCTh MPEACKA3ZAHUS

4)  Jlemut BBIOOPKY

20. Yrto 0003HaYaET TEPMHUH KJIACCH(PUKALUS B MAIIUHHOM 00y4eHHH?
1)  IlporHo3upoBaHu€ HENPEPHIBHBIX 3HAYECHUI
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2)  I'pynnupoBKa AaHHBIX
3) Hasznayenue 0OBEKTOB K KaTETOPUSIM
4)  VYnpanenue nyO0naMKaToOB

21. Kakoii aaroput™M noaxoauT JJis 3ala4u perpeccun?
1)  Meroa Onvkaiux coceaen

2)  JlepeBbs peuieHuit

3)  Jluneiinas perpeccus

4) Meton knactepusauu

22. Kakoii 3j1eMeHT onpeaeasieT CTPYKTYPY HEHPOHHOM ceTu?
1)  KonmyectBo utepanuii

2)  KoauuecTBO CI0€B U HEHPOHOB

3)  OOneM BbIOOPKHU

4) CxopocTb npoiieccopa

23. Uto Takoe 3moxa B npouecce 00yueHusi HeliPOHHOI ceTn?
1)  OpnuH mar oOpaTHOrO pacHpOCTPAHEHUS

2)  OnavH NOJHBIA MPOXOJ MO OOYYAOIINM JAHHBIM

3)  HUrepauus no TecToBOM BEIOOPKE

4) Cxatue MoJieNn

24. Kakoii u3 ciaeAylmux aJropuTMOB OCHOBAH HA PACCTOSHUM MEKIAY
o0beKkTaMu?

1)  Meroa onOpHBIX BEKTOPOB

2) Meton K-Ommxaiimux cocenei

3) I'paaueHTHBII CIyCK

4)  baitecoBckas kiaccupuKaIms

25. Uto Takoe «BbIOPOC» B HAOOpe TaHHBIX?
1)  TloBropsrolieecs 3HaUEHHUE

2) Ommbka KOMIWISIIUA

3)  AHOMAaJbHO OTJIHUYAIOIICECS 3HAUCHUE
4)  3HayeHue MO YMOJIYAHHUIO

26. Kakoii mar cjeayer 3a 3TanoM NOArOTOBKH TAHHBIX?
1) Cxarue

2)  OOyd4eHue MojaeIu

3)  TecrupoBanue untTepdeiica

4)  Konseprarus ¢hopmaroB

27. Yto siBJsIETCS OCHOBHBLIM HEJ0CTATKOM OJHOCJIOIHON HelipOHHOM ce-

1)  CHoXHOCTh HACTPOMKH
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2)
3)
4)

Manas TOUHOCTb
HeBo3MOXXHOCTB pelIeHrs] HETMHEWHBIX 3a1a4
Hwuzkas ckopocTh

28. Yto nesiaet 0OpaTHOE pacnpoCcTPaHeHUe OIMOKH?

1)
2)
3)
4)

YMeHnb1aeT Bpemsi 00y4eHust
Ornpenenser HyKHYI0 apXUTEKTYPY
OOHOBIISIET BEca MOJIEIH

Jlemaer nmporuo3s

29. Yto Takoe cBepTouHbIi ci10id B CNN?

)
2)
3)
4)

Croit, mpeoOpasyroniuii KaTeropuu

Cio#, BEIYMCIISIOIINH TUNIOTHOCTD

Croii, U3BIEKAIOMINK MPU3HAKU U3 U300paKeHUN
Croit ynaneHus: BLIOpOCOB

30. B yem cocTouT 3a/1a4a Npe0OPaAOOTKYU JAHHBIX?

)
2)
3)
4)

CoptupoBka ¢aiinos

VY nanenue npoOeioB B TEKCTE

[IpuBeneHre JaHHBIX K MPUTOAHOMY JIJISl aHATTN3a BUTY
JloOaBneHue nryMoB

31. Kakoii ¢gopmar yaie MCmoyb3yercsi AJs1 BU3YaJdbHBIX JaAHHBIX B 00Yy-

YyeHun?
1)
2)
3)
4)

XML
JPEG
CSV
PDF

32. Yto nenaer pynkuusa akrusanun ReLU?

)

2)

3)
HUC

4)

OrpanuumuBaet 3HaueHus ot -1 j10 1
[Ipeobpa3zyeT gaHHbIE B J0TapU(PMUUYECKYIO IIKATY
Bo3sBpaiiaer HONb MpU OTPULIATENbHBIX 3HAYEHUSIX, HHAUE CaMO 3Haue-

Jenut 3HaueHus Ha 10

33. Kakoii moka3arteJjib HCIOJIb3yeTCH JAJI OLEHKH TOYHOCTH Kiaaccuuka-

Topa?
1)
2)
3)
4)

CKopoCTb BBIYMCICHUI

Pazmep moaenu

JloJ1st mpaBUILHO KJIaCCH(UITMPOBAHHBIX IIPUMEPOB
KonuuectBo cioes

34. Kakoe cBO#iCTBO Ba:KHO J1JI1 HOPMAJIM3AIUN JAHHBIX?

)

3HavyeHus: OJIU3KHU K HYJITIO
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2)  3HaueHus JeXaT B OJHOM MaciiTtabe
3)  3HaveHus CIy4dailHbI
4)  JlanHble 1yOIUPYOTCS

35. Yro aesiaeT aJropuTM JiepeBa perieHuii?

1) [TepeBoguT KOA

2)  Ctpourt aepeBo u3 U300pakeHUI

3) IlocienoBarenbHO AETUT AaHHBIE MO YCIOBUSAM
4)  IlepememiuBaeT BHIOOPKY

36. Uto o003HauaeT TepMuH ''0aT4y" B MAIIMHHOM 00y4eHuu?
1) CIo# TaHHBIX

2)  IlogMHOXECTBO JIaHHBIX, 00padaThIBAEMOE 32 OJIUH IIar

3)  Ommbka Monenu

4)  Hosblii cnioit

37. YUto Takoe dropout B HeiipoceTsix?

1)  OcranoBka oOy4eHHs

2)  Wuunmanuzaiusi BECOB

3)  MHcknroyeHue HEHMpOHOB Ha dTame OOydeHHs I TpPenOoTBpaICHUS
nepeo0ydeHus

4)  TectupoBaHue Mojaenu

38. UTo M3 HMKENEePEeYHUCJEHHOr0 YJIYy4YlIaeT Ka4yecTBO 00ydawouieid BbI-
Oopku?

1)  TloBTOpeHHE MaHHBIX

2)  Hanwuuue BbIOpOCOB

3)  bamaHcHpoOBKa KJIacCOB

4) CiyyaifHoe ynajieHue JTaHHBIX

39. Kakas MeTpuKa HCIOJIb3YeTCS TP perpeccuun?
1)  Accuracy

2)  Precision

3)  Mean Squared Error

4)  Recall

40. Yto Takoe runepnapamMeTpnl B Mojeau?

1)  IlepeMeHHBIE BHYTPHU MOJAEITH

2)  Ilapamerpsl, HAaCTpauBaeMbie 10 0OyUSHUS
3)  Ommubku Monenu

4) ®daitnel MOEIN

41. Y10 Takoe Keras?

1)  S3bIk nporpaMMupoBaHus
2)  ®pelMBOpPK JUIsl BU3yalIU3aluu
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3)  BwicokoypoBueBas obonouka st TensorFlow
4)  CepBucC XpaHECHUS JJAHHBIX

42. Kakoii u3 uIbTPOB MOKeT UcNoab30BaThesi B CNN?
1)  CrnaxuBaromui

2)  AndaBuTHbIi

3)  TexcroBsIit

4)  PazgenutenbHbIN

43. Yto nenaer myJJIMHIOBBIN CJI0M?

1)  VYBenuuuBaer pa3MEepHOCTH JAHHBIX

2)  VYnpanser HEUPOHBI

3)  Cxumaet pa3MepHOCTb, COXPaHsIA BaXKHbIE TPU3HAKH
4)  Jlob6aBmsieT mrym

44. Yto Takoe o0yueHue mo npeuegeHram?

1)  Hcnomws3oBaHue M1a0JI0HOB OIIHOOK

2)  Hcnonp3oBanue 6a3bl MPUMEPOB TSl IPUHATHUS PEIICHUI
3)  Hcnonp3oBaHME TOTMYECKHUX BBIPAXKEHHM

4)  OOydeHue HA AaHOHUMHBIX JaHHBIX

45. Kaxoii MeTo yamie Bcero MCIoJIb3yeTcs sl Kiacrepuzauun?
1)  Meroz rnaBHbIX KOMIOHEHT

2)  K-cpemnux

3) Meton nepeBa

4)  I'paaueHTHBIN CIYCK

Kuarou Kk Tecry:

1.3 2.3. 3.2 4.2 5.2 6.3 7.2 8.2 9.2
10.3 11.2 12.3 13.3 14.3 15.3 16.3 17.3 18.2
19.3 20.3 21.3 22.2 23.2 24.2 25.3 26.2 27.3
28.3 29.3 30.3 31.2 323 333 34.2 35.3 36.2
37.3 38.3 39.3 40.2 41.3 42.1 43.3 44.2 45.2

IlIkana oneHUBAHUS Pe3yJbTATOB TECTHPOBAHMS
% BepHBIX pelIeHUi (0OTBETOB) [lIxana oneHUBaHUS
85-100 OTJINYHO
70 - 84 XOpOIIO

50- 69 YJOBJIETBOPUTEIHHO
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0-49 HEYJIOBJIETBOPUTEIIHHO

6.2.4. UnauBuayaabHbIe 3aJaHUA (3a1a4H)

Tema 1. Ocnosnvle nouamus. Knaccuguxayusa. Obaacmu npumererus u aieo-
pumm nOCMpoeHus: UHMeLIeKmyanbHol cucmemol. Komnviomepuvie cpeocmea pas-
PAOOMKU U A3bIKU NPOSPAMMUPOBAHUS UHMEILIEKMYAIbHbIX CUCTEM

MK-2.

1. CpaBHUTH CHEUHAIM3UPOBAHHBIE SI3BIKM  MporpamMmmupoBanus WU
(manpumep, LISP, Prolog) ¢ ynuBepcanpabiMu (Python, Java). IlpuBectu npumeps
3ajad.

2. UccnenoBarh BO3MOXKHOCTH —anlapaTHOTO YCKOPEHUS BBIYMCICHUI
(GPU, TPU) nasa noctpoenus UC.

Tema 2. OcHoBbl UCKYCCMBEHHBIX HEUPOHHLIX cemel. Beedenue 6 mawiunnoe
obyuenue c tensorflow

IK-2.

1. Hanwmcate ko fuist mOCTpoeHUsI HEMPOHA C OJHOM BXOJHOM IEPEMEHHOMN
U OJTHOM (PyHKUMEN aKTHUBALUU.

2. [Toctpouts rpad Beiuuciaenuit B TensorFlow. OToOpa3uth CTPyKTypy
MOJIEJIN.

3. OO6bsicauth, Kak TensorFlow oOpabaTeiBaeT TEH30phI M MEPEMEHHEIE.
[IpuBectu koa-ipUMep.

4. PeanmzoBath 3aauy perpeccuu (Ipeacka3zaHue YUCen) ¢ UCIOIb30BaHU-

eMm HeltponHoi cetu B TensorFlow.

Tema 3. Ocobennocmu obpabomku d6oavuux oannslx. Ilpedsapumenvras noo-
2omoska u ananuz oanuvix. Mawunnoe obyuenue. [locmpoenue peepeccuonnol mo-
oenu.

IK-2.

1. PeanuzoBare meton K-Ommxkaiimux coceneit ¢ momombto scikit-learn
JUTSE 337491 KJIIaCCU(PMKALUK KIIMEHTOB M0 UX aKTUBHOCTH.

2. Hamnucartp 3agady kinaccudukanum «cram/He cliaM» U pealiu3oBaTh €€
pelIeHe ¢ MOMOIIbIO JepeBa peuIeHuH.

3. [IpoBecTn aHanu3 KOppENSUU MEXIy MEePEMEHHBIMU Ha BBIOpaHHOM
JaTacere.

Tema 4. Pacnosznasanue uzoopasicenuti Ha Python ¢ nomowwro TensorFlow u
Keras

MK-2.

1. IToctpoute CNN-MozAenb C AByMS CBEPTOYHBIMM M OJHHMM IIOJIHO-
CBSA3HBIM CIJIOEM.

2. PeanuzoBare nporecc o0ydeHHs] MOJEIN M BU3YyaIH3alUI0 PE3YIbTaTOB
(accuracy/loss 1o amoxam).

3. Hanwmcarb ckpunt Juist 3arpy3Kd U npeaoOpadboTKu H300pakeHUil nepes

[oJ1a4ey B CETh.

HIkana oueHuBaHusA
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[IIxana orieHNBaHUA

Kpurepuu oneHuBaHUs

«OTIngIHO» o6yqa}ou11/n710;1 SICHO M3JIOKWJI YCIIOBUEC 3aJa4uu, PCIICHUC 000CHO-
Ball
((XOpOH_IO» O6y‘l&l-0HlHﬁC§[ SICHO M3JIOKHWJI YCJIOBHUC 3a/la4id, HO B 00ocHOBa-

HUHW pCHICHUSA NMMCIOTCA COMHCHUA,

((yI[OBJ'IeTBopI/ITCJ'ILHO»

0o0y4Jaromuics M3JI0KWI pelieHre 3aladd, Ho 000CHOBAal €ro
bopMyITUpPOBKaMU OOBIICHHOTO MBIILICHHUS,

«HeynoBneTBopUTEIBbHO»

0o0ydJaroIuiicss HE YSICHUJ yCIOBHE 3aJa4d, PEIICHNEe He 000CHO-
BaJ1 JTNOO HE c1ai paboTy Ha MPOBEPKY (B Ciiydae MPOBECHUS peliie-
HHUS 33J]a4 B MMCbMEHHOM (opme).

6.2.5. Temsbl 15 pedeparoB

Tewma (pazmen)

Bomnpocsr

Tema 1. OCcHOBHBIE TOHATHS.
Knaccudukamms. O6mactu
MPUMEHEHUS U aJITOPUTM T10-

CTPOCHHUA HHTeHHeKTyaﬂbHOﬁ

cucreMbl. KomnbroTepHbie
cpeacTBa pa3paboTKu U
SI3BIKW TPOTPaMMUPOBAHUS
HHTCIICKTYAJIbHBIX CUCTEM

IK-2

1. O6nacTu NpUMEHEHUs CUCTEM UCKYCCTBEHHOT'O MHTEIIEKTA.

2. CpaBHUTENBHBIN aHAJIN3 T0AX010B: MU poTUB Ki1accuyeckoro npo-
rpaMMUPOBaHUS.

3. SI3b1ku mporpammupoBanus B cucremax MU: 0630p u knaccuukarus.
4. CneunanusupoBanssble s3bIku: Prolog, Lisp, CLIPS u ux oco6enHo-
CTH.

S. Anmapatusie pemenus st MA: GPU, TPU, o6maunbie cepBHCHI.

6. Posib anmapaTHOro yCKOpeHusl B INTyOOKUX HEHpoceTsX.

7. Pemenust Google B chepe MN: obnaunbie miaTtdhopMbl v ppeiiMBOPKH.
8. uctpymeHnTsl Microsoft 171 HOCTpOEHUSI MHTEIUIEKTYaJIbHbBIX CH-
CTEM.

9. Ucnonb3oBanue JavaScript B nmpoexrax UU.

10. Tengennuu pazsutus Texnonoruii MU B kpynueix UT-koMmanusix.

Tema 2. OCHOBBI UCKYC-
CTBEHHBIX

HEHUPOHHBIX ceTeil. BBeneHue
B MaIllIMHHOE O0yYeHHeE C ten-
sorflow

IK-2

1. UckyccTBEHHBIN HEMPOH: MaTEMaTHYECKasi MOJIEb U peaTu3ariysl.

2. O030p QpyHKIUI aKTUBALIUK: IPEUMYILECTBA U HEIOCTATKH.

3. I'pad Beruncnenuii B TensorFlow: koHIeNus 1 MpuMeHEHHE.

4. CTpyKTypa MHOTOCJIOMHOW HEUPOHHOM CETH.

5. Hactpoiika mapameTpoB o0yuenus HelipoceT B Keras.

6. [TapannensHble Berunciaenus B TensorFlow: Bo3MokHOCTH U OrpaHu-
YCHMSL.

7. TensorFlow Lite 1 MoOMIIbHBIE peLICHHUS.

8. Buzyammsanus netipoceteit ¢ TensorBoard.

9. O6paboTka omMOOK B IpoIiecce 0OYUSHHSI MOACIH.

10. Pa3zpabotka monenu perpeccuu B TensorFlow: ot uaeu 1o pesyinbra-
Ta.
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Tema 3. Ocobennoctu obpa- [[1K-2
00TKH OOJBIINX JTaHHBIX. 1. [TpyunHBI MOSIBIEHUS IPOITYCKOB B JAHHBIX U UX BIUSHUE HA MOJIETIb.
[TpenBapuTensHas moAroToB-2. MeToabl yCTpaHeHHUsI BBIOPOCOB U UX IPUMEHUMOCTb.
Ka ¥ aHaju3 JaHHbIX. Ma- 3. AHaiu3 pacnpeeseHHil M CTaTUCTHYECKasi HHTEPIPETAllUs TaHHBIX.
muHHOoe o0yuenwue. Ilo- 4. Kareropuanbnelie npusHaku: one-hot encoding, label encoding.
CTPOEHHUE PErpecCUuOHHOM  |5. MeToibl BU3yaau3aluy JaHHBIX IIPU aHaAJIU3e.
MOJCIIH. 6. CrangapTuzanys IpU3HAKOB: 3a4€M U KaK 3TO JI€IaeTCs.

7. Be100p 3HAUMMBIX IPU3HAKOB JIJIST MOJICIIH.

8. O030p UHCTPYMEHTOB s Mpe1oOpadoTku JaHHbIX B Python.

9. KoppeisimmoHHbIN aHAJIU3 U TEIJIOBBIE KapThl.
10. Biiusinue kauecTBa JaHHBIX HA Pe3yJbTaT O0YUYESHUST MOJEIIH.

Tema 4. Pacnio3HaBanue IK-2

n3zo6paxenuit Ha Python ¢ |1. CBepTouHbIE HEHPOHHBIE CETH: MPUHIUIIBI U IPAKTHKA.

nomotsio TensorFlow n 2. ®unbTpsl U sapa B CNN: TeOpeTHUECKHE aCIIEKTHI.

Keras 3. [Ipumenenne oubnmorek Keras u OpenCV miis 06paboTku nzobpaxke-
HUI.

4. Tlaitrunaita 06pa®oTku u300pakeHus: OT BXOJ1a 10 BBIBOJIA.

5. Peanmu3zanus knaccudukaropa n300pakeHui ¢ HyJs.

6. Ucnonws3zoBanue npenodydenasix moaenei (VGG, ResNet).

7. IloBbIllIEeHHE TOYHOCTH KIacCU(UKALMU U300pakeHU .

8. AyrmeHTanus JaHHbIX npu oOyueHun CNN.

9. O6paboTka n300pakeHN Ha MOOMIIBHBIX YCTPOHCTBAX.

10. Ucnons3zoBanne MU B cucremax BUIEOHAOIIOACHUA U OE€30IIaCHOCTH.

IIxajaa oneHuBaHUA

IITkana oreHNBaHUS Kpurepuu ornieHuBaHus

«OTangHO» OOyyaromuiicst TTyOOKO M COJEPIKATENBHO PACKPHIBAET TEMY CaMO-
CTOSITEIPHOW PaboThI, HE AOMYyCTUB OMMOOK. OTBET HOCUT pasBep-
HYTBIA M MCUEPTIBIBAIOIIAN XapaKTep.

«Xopo1o» OOyyatonuiicst B 11€JIOM pacKpbIBaeT TEMY CaMOCTOSTEIbHON pabo-
ThI, OJIHAKO OTBET XOTS ObI HAa OJIMH U3 HUX HE HOCHUT Pa3BEPHYTOTO U
MCUEPIBIBAIOIIETO XapaKTepa.

«Y IOBIETBOPUTEIILHO OOyuaromuiics B IIeJIOM PACKPBIBAET TEMY CaMOCTOSITEIbHOM paboThI
U JIONyCKaeT psAJl HETOYHOCTEH, (parMEeHTapHO PACKPBIBAET COJEP-
JKaHUE TEOPETHYECKUX BOIPOCOB MIIM UX PACKPBIBAECT COACPIKATEIb-
HO, HO JIOIYCKasl 3HAYUTEIIbHBIE HETOUHOCTH.

«HeynosnetBopurteapHo» | OOydJaronuiics He BlIaJeeT BEIOPAHHOM TEMOM CaMOCTOSITEIBHON pa-
OOTHI

6.2.6. UnauBuayaibHbIE 3aJaHUS /151 KYPpCOBOM padoThl (IIPOEKTA)
KP u KII o nuciurmiuae «OCHOBBI CUCTEM MCKYCCTBEHHOTO MHTEJIJIEKTay pa-
60uel mporpaMmoii ¥ y4eOHBIM TUIAHOM HE MTPETyCMOTPEHBI.

6.3. OHLHEHOYHBIE CPEJACTBA ITPOMEXYTOYHOI'O KOHTPO-
JISL

BOleOCI)I AJIF MMOATOTOBKH K HpOMe)ICYTO‘lHOﬁ aTrTeCTallui 1o uTOoramM
OCBOEHHUSI JUCHHUILINHBI OCHOBBI CHCTEM HCKYCCTBCHHOI'0O HHTECJIJICKTA:
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IIK-2.

l. JIns pemieHus Kakux 3a/1ad HCHOJIB3YHKOTCS CUCTEMbI MCKYCCTBEHHOIO
VHTEIUICKTA.

2. Knaccudukanys HTEIEKTyalIbHBIX CHCTEM.

3. Otrnnune penreHus: 3a7a4 ¢ MOMOIIBI) MHTEIUIEKTYalbHbIX CUCTEM OT
KJIACCUYECKOT'0 UMIIEPATUBHOIO MOIX0/A.

4. DKCHEPTHHIE CUCTEMBI.

3. AJITOPUTM MOCTPOCHUS KIACCUUYECKOW MHTEIIIEKTYyalbHOM CUCTEMBI.

6. SA3bIKOBBIE CpeACTBA AJIsl pabOTHl C MacCUBaMHM. ATMApaTHOE YCKOPEHUE
BBIUYHMCJICHUM.

7. Cnenuanu3upoBaHHBIE SI3bIKM IPOTPAMMUPOBAHMUSL.

8. Pemenus xommnanuu Google 11 MOCTPOCHUSI MHTEUIEKTYalbHBIX CH-
CTEM.

0. Pemenus xommnanuu Microsoft /uist mOCTpOEHUs UHTEIUIEKTYalbHbIX CH-
CTEM.

10. JavaScript B HHTEIJIEKTyIbHBIX CHCTEMAaX

11. buonormyeckuii MPOTOTUIT UCKYCCTBEHHOTO HEUPOHA.

12. TloHsiTHE UCKYCCTBEHHOTI'O HEMPOHA.

13. Tloustue pyHkuuu aktuBanuu. Bugasl QyHKIMM aKkTUBAIUU.

14.  OpHocnoliHas CTPYKTypa HEHPOHHOM CETH.

15.  MHorocinoliHasi HEPOHHAS CETb.

16. Cetu npsstMOTO pacpoCTpaHEHUs

17. Cetu c 0oOpaTHBIMU CBSI3IMU

18. OOydeHue HEHPOHHOU CETH

19. bazoseie anementsl TF. [lonstre rpada BeIYUCISHUN.

20. TeH3opbl, onepanu U NEPEMEHHBIE.

21.  VYcrpoiictBa B TensorFlow st 3amycka Bamero koaa Ha GPU, CPU unu
KJIacTepax.

22. Pemenue 3a1aum Kiaccuyeckas JuHeiHas perpeccus ¢ TF.

23. Bsenenue B riry0okoe oOydeHue ¢ ucrnosb3zoBanueM TensorFlow.

24. Heo0xoauMocTh OpeaBapuUTEIbHON MOATOTOBKY JaHHBIX.

25. Tlonsarue npomycku. CriocoObl 3aM10JIHEHHSI IPOITYCKOB.

26. KareropuanbHble MPU3HAKU. AJTOPUTMBI MPeoOpa3oBaHUsl KaTETrOpU-
aJbHBIX MPU3HAKOB.

27. llpenBapuTenbHBIN aHAU3 TaHHBIX. Y CTpaHEHUE BHIOPOCOB.

28. IlonsAtue 3aBUCUMOCTHU aHHBIX. Koppensuus.

29. Hopwmanuzamnus nqanaeix. HopManibHOE pacrnpeneneHue.

30.  AJTopuTM MOCTPOEHUSI CUCTEMBI MAIIIMHHOTO O0YYEHUS C yUUTEIIEM.

31. bubnuotexka scikit-learn. KpaTtkas xapakrepucTuka.

32.  OOywuaroriasi ¥ TeCTOBasi BRLIOOPKA.

33.  Merona K-6mmxkaiimux coceneit

34. JlepeBbs peuieHuUit

35. Pemenue 3amaun knaccudukanuy Ha mpuMepe upucos durmiepa

36. bubnuoteka scikit-learn. Mcnosnb3oBanue A MOCTPOEHUS PErPECCUOH-
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HOUW MOJIEIIH.

JIEIIH.

Ma

HAU

37.
38.

39.
40.

41.
42.
43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
60.
67.
68.
69.
70.
71.
72.
73.
74.
75.

JIvuHeHas U NONMHOMHUANIbHAS pETPeCcCus
Hcnonb3oBaHne HEMPOHHOM CETH I ITOCTPOCHHSI PETPECCUOHHOM MO-

HepeBo npunstus peuiennii 1 CirydailHblil jiec
Pewenue 3agau perpeccun ¢ TensorFlow: nporuo3upoBanue 11eH Ha J10-

bubnuotexa TensorFlow / Keras

PacnoznaBanue nzobpaxkenuit (kaaccuuxaims)

W3BiedeHne MpU3HAKOB MPH TOMOIIH (PHIIBTPOB

CepTouHasi HEHpOHHAsI CETh

PabGounii mporiecc MammHHOTO 00y4YeHHs KiaccudukaTropa uzobOpaxke-

PacnoznaBanue nzoopaxkenuii ¢ CNN

[Tonsarue oOy4Jaromerocs: areHTa

CrpyKTypa cUCTEMBbI HCKYCCTBEHHOTO MHTEIIIEKTA

Paznuumne Mexay CMUMBOJIMYECKUM U HEUPOCETEBBIM MOJIX01aAMU
OcHoBHbIe 3Tanbl co3nanus UN-cuctemsl

DTamnbl MOATOTOBKU JJAHHBIX JJISI MAIIMHHOTO 00y4YeHUS

OCHOBBI BEpOATHOCTHOTO MOJICIUPOBAHUS

['enepaTuBHBIE MOIETIN

Anropurmsl knactepuzanun: K-means, DBSCAN

Paznenenue nmpuszHakoB 1o BaxkHocTH (feature importance)
Cuumxenue pasmepHoctu: PCA, t-SNE

MeTtpuku KadecTBa KiacCU(pUKALMKI: TOYHOCTb, MOTHOTA, F-Mepa
Mertpuku perpeccun: MAE, MSE, RMSE

Kpocc-Banumanus

Hactpoiika runepnapameTpoB Moenen

Perynsapuzanus moneneit: L1, L2

O06paboTka HecOaTaHCHPOBAHHBIX BHIOOPOK

Hcnons3zoBanue ancambOieil: Bagging u Boosting

CpaBnenue XGBoost 1 Random Forest

[TocTpoeHune nainiaaiiHOB B MAaIIMHHOM O0y4Y€HUU

Ocobennoctu ucnosb3zoBanus o6udiuorexk Pandas 1 NumPy
[Tonxmrouenue u ucnonbzoBanue GPU miist oOydeHus: Mmojeneit
O6naunsie miatdgopmsl 11t UU: Google Colab, AWS, Azure ML
HNuTepnpeTnpyemMocTs MOJIENIER

[Tpumenenne SHAP u LIME ny1s1 06bsicHeHUs pellieHnit Mo iesei
ABTOMaTHyeckoe MammHHoe ooyuenue (AutoML)

Otnueckue acnektsl MU npenB3aTocTs v Mpo3pavyHOCTh

NN B npase u perymsauun (GDPR, Al Act)

TectupoBanue u pazBépreiBanue M-monenen

AKTyallbHbI€ TEHACHIIMU PAa3BUTUS UCKYCCTBEHHOTO MHTEIIEKTA
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6.4. MeToanueckue MaTepuaJibl, onpe/esiioniue Npoueaypbl OeHuBAHUSA
3HAHUH, YMEeHUI, HABBIKOB U (MJIM) ONBITA JAeSATeJbHOCTH, XapaKTEePU3yIOIINX
JTanbl ((POPMUPOBAHUSA KOMIIETEHIIM A

OCHOBHOI 11€JIbIO TTPOBEICHUSI TIPOMEKYTOYHOM aTTECTALMU SIBISICTCS OTIpe/Ie-
JICHUE CTENEHU TOCTIKEHHMS 1esiel 1o yueOHOM AMCIMIUINHE Win ee pazaenaM. Ocy-
LIECTBJISICTCS] 3TO MPOBEPKOW M OLIEHKOW YPOBHS TEOPETUYECKOW 3HAHUU, IOJIYyYECH-
HBIX OOYYArOIIMMUCS, YMEHHS IPUMEHSATh WX B PEHICHUU MPAKTUYECKUX 3a7]ad, CTe-
NIEHU OBJAJCHUS 00YUYaAIOMUMHUCS TTPAKTUICCKUMH HaBBIKAMH M YMEHUSMU B 00bEME
TpeboBaHMil paboUeil mporpaMMbl MO JUCIHIUIMHE, a TAKKE UX YMEHUE CaMOCTOS-
TeJIbHO paboTaTh ¢ yU4EOHOM JTUTEPATYPOH.

Opranuzanusi NpoBEJICHUS MPOMEKYTOUHOW aTTeCTallMyd perjiaMEeHTUPOBAaHA
«ITonoxenuem 00 opranu3ainuv oOpa3oBaTEIBLHOTO Tpolecca B PpeaepaibHOM Trocy-
JAPCTBEHHOM aBTOHOMHOM 00pa30BaTEIbHOM YupexkaeHUU «MOCKOBCKHUM MOJIUTEX-

HUYECKUU YHUBEPCUTET»

6.4.1. Iloka3zareiu OLleHUBAHMSI KOMIIETEHIUIT HA PAa3JIMYHBIX ITAaNax MX

(popMupoBaHUs, JOCTHKEHUE 00YHAOUIUMHUCH IIAHUPYEMBbIX Pe3yJabTAaTOB 00Y-
YeHHUH M0 TUCIHUTLINHE

Konx m nammenoBanme xommerennuu I[IK-2 Pa3padorka mHGOpManmoHHOro odecrneveHust

MOHCTPHUPYET MOJIHOE OT-
CYTCTBUC WJIH HEJIOCTA-
TOYHOE COOTBETCTBHE ClIE-
JYIOIIMX 3HAHUH:
OCHOBHBIEC TTOHATHS HEH-
POHHOH CeTH

OcHOBHBIE CIIOCOOBI aHa-
JIM3a U IOATOTOBKHU
OOJILIINX JAHHBIX
MainnHHOe 00y4eHue ¢
YUUTEIEM, TOCTPOCHUE
knaccudukaropa
IMoctpoenue perpeccroH-
HOW MOJICITN UCIIONB3YS
HEHPOHHYIO CETh HIIH CO-
OTBETCTBYIOIIHE OHOINO-
TEKH

MOHCTPHUPYET HEMOJTHOE
COOTBETCTBHUE CIICIYIO-
IIHUX 3HAHMM:

.OCHOBHBIC TIOHATHS
HEUpPOHHOU ceTn
OcHOBHEIE CITIOCOOKI aHa-
JIM3a U IOATOTOBKHU
OOJBIINX JAHHBIX
MarmmuaHOe 00yUYeHue ¢
YUUTEJIEM, TOCTPOCHHE
KjaccudukaTopa
IMoctpoenue perpec-
CHOHHOM MOJIENIH HC-
TOJTIB3YsI HEHPOHHYIO
CETh WJIH COOTBETCTBY-
foye OnOINoTEKN

MOHCTPHUPYET Ya-
CTUYHOE COOTBET-
CTBHE CJICTYFOIIIX
3HAHWN:

OCHOBHBIE IIOHATHS
HEWPOHHOU ceTn
OCHOBHBIE CIOCOOBI
aHaJIn3a U MOAr0TOB-
KU OOJIBIINX TaHHBIX
MarmmuHHoe o0ydeHue
C y4HTeNeM, Mo-
CTpoeHue Knaccudu-
Karopa

ITocTpoenue perpec-
CHOHHOM MOJIEITH
HCIOJB3ys HEHPOH-
HYIO CETh WJIH COOT-
BETCTBYIOIIHE OMO-
JINOTEKU

ACYIl
Kpurepun oneHuBaHus
Jran putep 1
(YypoBeHB)
HEYIOBJIETBOPUTEJIBHO | YAOBJIETBOPUTEIHLHO XOpo1Io OTJIMYHO
3HATh OO0yuaromuiics ae- OOyuaromuiics sie- OOyuatonuiics jie- OOyuaronuiics sie-

MOHCTPHPYET MOJIHOE
COOTBETCTBUE CICITY-
FOIIMX 3HAHMIA:
OCHOBHBIE ITIOHATHUS
HEWPOHHO ceTn
OCHOBHBIE CIIOCOOBI
aHaJIN3a U TIOATOTOBKHU
OOJBIINX JAHHBIX
MarmmuaHOe 00yueHue
C y4HTEJIeM, TOCTPOe-
HUE Kiaccuduraropa
IMoctpoenue perpec-
CHOHHOM MOJIEIN UC-
TOJTIB3Ys HEHPOHHYIO
CETh WJIA COOTBETCTBY-
fome OnOINOTEKN
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WA B HEJIOCTAaTOYHOM
CTEIICHHU BJIAJCET:
CoBpeMeHHBIMU TEXHO-
Jiorusamu B obinactu MU
JUISl IOCTPOEHUS] HEUPOH-
HBIX CETEH U CUCTEM Ma-
IIMHHOTO O0YUYEHHS C YUH-
TCIEM

B HCTIOJTHOM U TIPOSIB-
JISICT HEJIOCTATOYHOCTh
BIIQJCHUS:
CoBpEeMEHHBIMH TEXHO-
Jiorusmu B obnactu MU
JUTS IOCTPOCHUS HE-
POHHBIX CETEH U CHCTEM
MAaIIMHHOTO OOYYCHHS C
YUIUTEIEM

MyCKaIOTCs He3Ha-
YUTEILHEIE OIIUOKH,
HETOYHOCTH, 3aTPY/I-
HEHUS, YaCTUIHO
BiaAceT
CoBpeMeHHBIMH TeX-
HOJIOTHSIMH B 001a-
ctu I s moctpoe-
HUS HEHPOHHBIX Ce-
TEH U CUCTEM Ma-
IIMHHOTO 00y4YEeHUs C
YUYUTEIIEM

YMeTh OO0yyJaromuiics He yMeeT OO0yyvaronuiics ne- | OOydaroniuiics jie- OOyuJaronuiics sie-
WM B HETOCTATOYHOM CTe- | MOHCTPHUPYET HEIONHOE | MOHCTPUPYET Ya- MOHCTPHPYET MOJTHOE
TIEHU YMEET BBHITIOTHSTH COOTBETCTBHE  CIEAYIO- | CTUYHOE COOTBET- COOTBETCTBHUE CIIEITY-
AHanu3 U IOArOTOBKY LIUX YMEHUM: CTBUE CIICAYIOIIUX IOLMX YMEHUH :
OOJIBIIINX JAHHBIX, AHanu3 ¥ NOArO0TOBKY YMEHUIL:: AHanu3 ¥ NOArOTOBKY
Vcnonp30BaTh CymecTBy- | OOJBIINX JaHHBIX, AHanm3 ¥ MOATOTOB- | OONBIINX JaHHBIX,
0L MHCTPYMEHTEHI B Hcnons3oBats cymie- | Ky OONBIIMX AaHHBIX, | Vcmomp3o0BaTh cymie-
obnactu N st mocTpoe- | CTByIOIIME MHCTpyMeH- | Mcnonb30BaTh cyle- | CTBYIOLINE HHCTPYMEH-
HUS CHCTEMBI MAIIMHHOTO | Thl B oOjactu WU myis | CcTByrOIIHE HHCTPY- ThI B o0mactu U mmst
00yUCHHSI C YUUTEIEM MMOCTPOCHHUST ~ CHUCTEMBI | MEHTHI B 00iacT U | mocTpoeHus CHCTEMBI
MAaIIMHHOTO OOyYeHHs C | Ui OCTPOCHUS CH- MAaIIMHHOTO O0YYCHHUS
YYUTEIIEM CTEMBI MallIMHHOTO C yuuTeNneM
00yd4eHUs ¢ yuu-
TeNneM
Baaaers | OOyuarommiics e Biaseer | OOyuatomuiics Bnageer | OOyuaroummcst 1o- OOy4aronuics CBo-

00IHO MPUMEHSET I0-
JIy4YCHHBIC HABBIKH, B
ITOJTHOM 00BbEME BJIa-
JeeT:

CoBpeMEHHBIMU TEX-
HOJIOTUSIMH B 00J1aCTH
NN s noctpoenust
HEUPOHHBIX CETEN U
CHCTEM MAIIMHHOTO
00yYCHHS C yUHTETIEM

6.4.2. MeToauka OlleHNBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTAIMU
IToka3zaTenssMu OLICHMBaHUSI KOMIIETEHIIUM HA 3TaIle MPOMEXYTOUYHOM aTTecTa-

OUH 110 AUCHUITIIIMHC «OCHOBBI CUCTEM HCKYCCTBCHHOI'O MHTCIIJICKTa»

JBIOTCA PpE3YJIbTAThI O6y‘-IeHI/I}I IO ANCHUIIIINHEC.

SAB-

OHeHO‘IHLIﬁ JIUCT PE3yJbTaTOB Oﬁy‘leHI/Iﬂ o AMCHOMIIJINHE

VYpoBens chopMHpOBaH-

Konx xomme-
S—— 3HaHusA YMenus Haspixu HOCTH KOMIICTCHIIUM Ha
JIAaHHOM dTare / OlleHKa
Ha YpOBHE 3Ha- | Ha ypOBHE yMe- Ha ypOBHE HaBHI-
HUH: HUU: KOB:
3HATh MPUHIIA- | YMETh MPOBO- HCIIOJIb30BaHMS
1Bl pa3pabOTKH | IUTH aHAJIU3 U COBpPEMEHHBIX OMO-
IIK-2 Pa3pa- | melipoHHBIX IOJITOTOBKY JIMOTEK U HEMPOH-
0OTKa UH- ceTell. 3HaTh OOJIBIINX JaH- HBIX ceTel 11 pe-
dbopMal- | aaropUTM™ II0- HBIX. YMETh IICHUS TTPaKTHYe-
OHHOTI'O CTPOCHHUS CHU- CTPOUTH CUCTEMY | CKHX 3a]a4
obOecrieueHus | CTEMbI MalllMH- | MAIIMHHOTO 00Y-
ACVII HOTO OOYYEHHs | YEHUS C yUHu-

C YUHUTCIICM.

TeneM (Kiaccu-
¢bukarop i
PErpecCUOHHYIO
MOJIEIb).

OreHka Mo JUCIUTUINHE (CpeaHee apupMETHIECKOE)
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OreHKa 1O JMUCIUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIICTCH-
UM, 3aKPEIICHHBIX 3a JUCIUILIMHON M IPEACTaBIseT co0oi cpenHee apudmeTnde-
CKO€ OT BBICTABIICHHBIX OIIEHOK IO OTACIBHBIM pe3yibTaTaM OOydYeHHS (3HAHMS,
YMEHUS, HABBIKN).

OreHka «3a4TEHOY» BBICTABIISETCS, €CIIM CpeHee apuPMETHIECKOe HAXOIUTCS
B uHTepBaiie oT 2,4 no 5,0. OueHka «HE 3aYTEHO» BBICTABISIETCS, €CIU CPEAHEE
apudmeTnyeckoe HaxoauTcs B uHTepBaie ot 0 1o 2.4.

[IpomexyTouHasi artectarusi oOydaromuxcs B Gopme 3ayera NPOBOJUTCS IO
pe3yJibTaTaM BBIMIOJIHEHUSI BCEX BUJIOB YUEOHOUM pabOThI, MPEyCMOTPEHHBIX y4eo-
HBIM IUIAHOM M0 JUCHUIIMHE «OCHOBBI CUCTEM MCKYCCTBEHHOI'O MHTEIUICKTay, MpHU
ATOM YUYUTBIBAIOTCA PE3YIbTAThl TEKYILETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHUE CEMeE-
ctpa. OlLIEHKa CTENEHU JOCTHIKEHMsI OOYYaIOIIMMUCA TUTAHUPYEMBIX Ppe3yJIbTaTOB
00y4eHHUs TI0 JTUCHIUIUIMHE TTPOBOAUTCS MPENoiaBaTesieM, BEAYIIUM 3aHATHUS 110 JTHC-
IUIUIMHE METOJIOM SKCIIEPTHOU OLeHKH. [1o uToram mpoMeKyTOYHOM aTTECTAUH T10
JUCLHUILIMHE BBICTABJISIETCS OLIEHKA «3aYTEHO», NJIU «HE 3aUYTCHOY.

Ixana one-
HUBaHUSA

Onucanue

Boinmonnens! Bce BUIbl y4eOHOI pabOThI, MPeIyCMOTPEHHbIE YUEOHBIM TJIAHOM.
CTyeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB MPUBEJICHHBIM B
TabJMIax Mmokasarenei, onepupyer MpuoOpPEeTeHHBIMH 3HAHUSIMH, YMEHHUSIMH, Ha-
3auTeHo BBIKAMH, TIPUMEHSET UX B CUTYalUsSX MOBBIIIEHHOW cioxHOCTH. [Ipu 3TOM MOTyT
OBITh JOMYIIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS TPU aHAJH-
TUYECKUX ONEpalLusiX, IEPEHOCE 3HAHUN U YMEHUN Ha HOBbIE, HECTAHJAPTHBIE CH-
Tyaluu.

He Brimonnen oauH wiu 6onee BUAOB yueOHOU paboThl, MpeayCMOTPEHHBIX yueo-
HbIM I1aHOM. CTyZIEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHU,
HABBIKOB IO 3TanaM (ypoBHSIM) cOPMHUPOBAHHOCTH KOMIETEHIIUN, TOMYCKAIOTCs
3HAYUTENIbHbIE OUIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHWN, YMEHMM, HAaBBIKOB II0
psAy moKazaTeneid, CTYJEHT UCIBITHIBAET 3HAYUTENbHbIE 3aTPyAHEHUS TIPU ONEpHU-
POBaHUU 3HAHUSIMU U YMEHUSMU MIPHU UX MEPEHOCE HA HOBBIE CUTYAIIUH.

He 3auteno

7. dnekTpoHHasi HHPOPMALMOHHO-00pa3oBaTe/bHAA cpeaa

Kaxapiii oOyuaroniuiics B TeU€HHUE BCETro Mepruoga o0ydeHus: 00ecreqynBaeTcs
WHIMBUYJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU MH(DOPMAIIMOHHO-00-
pazoBarenbHOI cpene Uebokcapckoro HHCTUTYTA ((hunuana) MOCKOBCKOTO MOJIUTEX-
HUYECKOTO YHHUBEpPCUTETA U3 JII0O0H TOUYKH, B KOTOPOU MMEETCS TOCTyM K uHpopma-
IIUOHHO-TEJIEKOMMYHUKaIIMOHHOM ceTn « UHTepHeT» (nanee — ceTh «HTEpHETY), Kak
Ha TeppuTopun (punnana, Tak U BHE €e.

DnexTpoHHas WHPOPMAIMOHHO-00pa30BaTeNbHAs Cpejla — COBOKYIMHOCTh WH-
(hOpMAIMOHHBIX U TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, COOTBETCTBYIOIINX TEXHO-
JIOTHYECKHUX CPENICTB, 00ECMEeUYHBAIONINX OCBOCHHE OOyYaromMMHUCA 00pa3oBaTeib-
HBIX MPOrPaMM B MOJHOM 00bEME HE3aBUCHUMO OT MECTa HaXOXIEHHUS O0ydarolux-
csl.

DnekTpoHHas HH()OPMaIIMOHHO-00pa3oBaTeibHas cpeia 00eCIeunBaceT:
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a) TOCTYI K y4eOHBIM TUIaHaM, paboYuM MporpaMMaM JUCUHUILIUH (MOYJIeH),
MPAKTUK, AIEKTPOHHBIM YUYE€OHBIM M3AAHUSAM M JIEKTPOHHBIM 00pa30BaTEIIbHBIM Pe-
cypcaM, yKa3aHHBIM B pabOurX MporpaMMax JUCITUTUINH (MOyJIeH ), MPaKTHK;

0) dbopMupoBaHHUE AIIEKTPOHHOTO MOPTHOIHMO OOYUAONMIETOCS, B TOM YHUCIE
COXpPaHEHHUE €Tro pabdoT U OLIEHOK 3a ATH PabOTHI;

B) GUKCallMIO X0/1a 00pa30BaTEIBLHOTO MPOIECCa, Pe3yJIbTaTOB MPOMEKYTOU-
HOM aTTeCTalluy U Pe3yJIbTaTOB OCBOEHUS ITPOrpamMMbl OakajlaBpuara;

I') IPOBEJCHUE YUYEOHBIX 3aHATHI, MPOLEIYp OLIEHKU pPe3yJIbTaTOB 00y4YeHUS,
peanu3anus KOTOPBIX MPEAyCMOTPEHA C IPUMEHEHHUEM JJIEKTPOHHOTO 00y4YeHus, Tu-
CTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

1) B3aUMOJICHCTBUE MEXKy YYaCTHUKaMH 00pa3oBaTEIbHOTO MPOIECcca, B TOM
YHCJIe€ CHHXPOHHOE M (WMJIM) aCHHXPOHHOE B3aMMOJIEUCTBUS mocpeAcTBoM cetu "H-
TEepHET".

OYHKITMOHUPOBAHUE DJIEKTPOHHOM MHGOPMAIIMOHHO-00pa30BaTEIbHON CpeIbl
o0ecreuynBaeTcss COOTBETCTBYIOIIMMH CPEJACTBaMU MH(GOPMAIITMOHHO-KOMMYHUKAIIH-
OHHBIX TEXHOJOTUH U KBATM(PUKALUEH pAOOTHUKOB, €€ UCTIONB3YIOIMUX U TOIISPIKH-
BaIOIIHX.

OyHKIIMOHUPOBAHUE AIEKTPOHHON MH(OPMALMOHHO-00pa30BaTEIbHON Cpebl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannu.

OcHoBHbiMU cocTaBstomumu DMOC punuana sSBISIOTCS:

a) calT UWHCTUTYTa B ceTh VHTepHET, pacmoIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii o6ecrieunBaert:

- OCTYIl OOydYaromuxcs K y4eOHbIM IJlaHaM, pabo4yuM MporpaMMamM JUCIU-
IUTMH, TPAKTUK, K HU3JAAHUSAM BJICKTPOHHBIX OMOIMOTEYHBIX CHUCTEM, SJIECKTPOHHBIM
UH(OPMAIIMOHHBIM U 00pa30BaTENbHBIM pecypcaM, YKa3aHHbIX B pabo4uX Mporpam-
Max (paznensl caiita «CBelieHus 00 00pa3oBaTEIbHOM OpraHu3aIuny);

- nH(opmMupoBaHre 00yUarOIUXCs 000 BCEX M3MEHEHUSIX Y4eOHOTro Imporiecca
(HOBOCTHasl JIEHTA CaiiTa, JEHTa aHOHCOB);

- B3aUMOJICHCTBHE MEXKy YYaCTHUKaMU 00pa30BaTEILHOTO Mporiecca (moapas-
JieNbl caiiTa «3aJaTh BOMPOC JUPEKTOPY»);

0) oummanbHbIe 3JEKTPOHHBIC aJpeca MoApa3AeieHui U COTPYIHUKOB HHCTH-
TyTa ¢ SHnekc-nomeHoM @polytech21.ru (cncok KOHTAKTHBIX AAHHBIX MOJApa3aese-
Huii Ounuana pa3MelleH Ha odunmanbHoM caiite Ounuana B pazaeie «KoHTaKkTh,
CIIMCKU KOHTAaKTHBIX O(UIIMAIIbHBIX AJIEKTPOHHBIX JIAHHBIX TMpeTojaBaTesieil pazme-
meHsl B noapaszaenax «Kadenps») odecrnieunBalOT B3aUMOJICUCTBUE MEXKIY ydacT-
HUKaMH 00pa30BaTEIbLHOTO MPOIECCa;

B) JMYHBIM KaOuHeT oOyuaromierocst (moprdoiano) (BXoJ B JUYHBIA KaOUHET
pa3MelieH Ha odunuanbHoM caiite Ounnana B pazaene «CTyIeHTy» mojpasjese
«OnexTpoHHass HHGOPMAIIMOHHO-00pa3oBaTeNbHas Cpeia») BKIIOYAeT B ce0s MopT-
b oo CTyIeHTa, IIEKTPOHHBIE BEJOMOCTH, PEUTUHT CTYJICHTOB U 00€CIICUNBACT:

- ¢ukcaruio xoaa o0pa3zoBaTEIHLHOTO MPOIiecca, Pe3yIbTaTOB MIPOMEKYTOUHOM
aTTECTAIlMU U PE3yJIbTATOB OCBOCHHS 00PAa30BATEIHHBIX IPOTPAMM O0YyUaIOIIIUMHUCS,

- (opMUpOBaHHUE IEKTPOHHOTO MOPT(POINO 00yUaromerocs, B TOM YUCIE C
coxpaHeHue paboT 00ydJaromIerocs, peleH3uil U OIICHOK Ha 3TH PabOThI,
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') DJIEKTPOHHBIE OMOJMOTEKH, BKIIIOYAIOIINE 3JIEKTPOHHBIE KATaJIOTH, MOJTHO-
TEKCTOBBIE JOKYMEHTHI U 00€CIeUMBaIOIINe JOCTYN K y4eOHO-METOAMYECKUM MaTe-
puanam, BHITYCKHBIM KBATH(PUKAIIMOHHBIM padoTaM | T.1.:

Yebokcapckoro nacturyTa (punuana) - « MIPBUCy

1) JIEKTPOHHO-OMONMoTeunsle cuctembl (ObC), BKIIOYAIONIUE AIEKTPOHHBIN
KaTaJIor U MOJHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas wiatdopma FOpaiit - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

€) iargopma uudpoBoro oOpa3oBaHuUs [Tonurexa -
https://Ims.mospolytech.ru/

K) cucTeMa « AHTHIUTaruary -https://www.antiplagiat.ru/

3) cuctema aekTpoHHoro nokyMmenroobopora DIRECTUM Standard — oGec-
NEYNBAET JOKYMEHTO000pOT MexX 1y DunuaioMm u Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oM DnekrpoHHblii nekaHat» (MOCKOBCKHi
MOJINTEXHUYECKUN YHUBEPCUTET) oOecreunBaeT (hUKCAIUI0 X0/1a 00pa30BaTeIbHOTO
nporecca, pe3yJabTaTOB MPOMEKYTOUHOM aTTECTallMd U Pe3ylbTaTOB OCBOEHUS 00-
pa3oBaTeNbHBIX TPOrpaMM 00yJatOIIUMUCS;

k) cucreMa «POLYTECH systems» obecnieunBaeT MH(POPMALMOHHOE, JOKY-
MEHTAJIbHOE aBTOMATU3WPOBAHHOE COMPOBOXKIEHHE 00Pa30BaTEILHOTO MPOIIECCa;

1) cuctemMa « AGUTYPHEHT» 00eCIieunBaeT JOKYMEHTAIbHOE aBTOMAaTU3HPOBaH-
HOE COMPOBOXKICHHE PaObOThI MPHUEMHON KOMHUCCHH.

8. IlepeyeHb OCHOBHOW M JONOJHUTEJIbHON Y4e0HOI JIUTEepPaTYpPbl, HE00XO0-
AUMO¥ JJ151 0CBOEHUS TUCHMUILINHBI
OcHOBHas JIUTEpPATYpA:

1. CrankeBuy, JI. A. VHTennexkTyanbHble CUCTEMBI M TEXHOJIOTHH : y4eo-
HUK U npakTukym juist By3oB / JI. A. CrankeBud. — 2-e u3j., nepepad. u mom. —
Mockga : HznarenbctBo FOpaiit, 2025. — 478 ¢. — (Bricmiee oOpa3oBaHue). —

ISBN 978-5-534-20363-9. — Texkcr : anekTpoHHbIi // OOpa3oBaTenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/560754.

2. beccmepthbiil, . A. NHTennekTyalbHbIE CUCTEMBI : YYEOHHUK U IPAKTHU-
kyM s By30B / U. A. beccmepthnbiii, A. b. Hyrymanosa, A. B. [InatoHoB. — 2-¢
u3n. — Mocksa : U3natensctBo FOpaiit, 2025. — 250 c. — (Bricuiee oOpazoBaHue).
— ISBN 978-5-534-20734-7. — Texkct : snextpoHHbli // OOpa3oBaTenbHas IJIaT-
dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/558664.

3. OcHOBBI aHaIM3a JAHHBIX U MHTEJUIEKTYaJIbHbIE CUCTEMBI | yueOHOE TO-
coobue mist By3oB / C. H. Kocuukos, A. JI. 3onkun, ®. P. Axmanymms [u ap.]. —
Cankr-IletepOypr : Jlans, 2025. — 176 c. — ISBN 978-5-507-50239-4. — TekcT :

ANEKTPOHHBIN //  Jlanb : dnexkTpoHHO-OMONMmMoTeunas cuctema. —  URL:
https://e.lanbook.com/book/440060. — Pexxum nmocTyna: mjis aBTOPH3. TOJb30Ba-
TEJICH.

ﬂ ONOJHUTCJIbHAA JTUTCPATYPA.
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1. Kynpssues, B. b. MHTennexkryanbHbie CUCTEMBI : YUeOHUK U TPAKTUKYM
st By30B / B. b. Kyapssues, 2. D. I'acanos, A. C. [loakom3uH. — 2-e u31., UCIp. U
norn. — Mocksa : M3natensctBo FOpaiit, 2025. — 165 ¢. — (Briciiee obpa3oBaHue).
— ISBN 978-5-534-07779-7. — Texkct : snextponnslii // OOpa3oBaTebHasl IUIaT-
dopma Opaiit [caiit]. — URL: https://urait.ru/bcode/561954.

2.  HMBanos, B. M. HHremnekTyajlbHbIE CUCTEMBI : YU4EOHOE MOCOOME IS
By30B / B. M. lBanoB ; nox Hayunoi penakuueit A. H. Cecexnna. — Mocksa : 13-
natenscTBO FOpaiit, 2025. — 88 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
20851-1. — Texkcr : anexkTpoHHbIN // OOpa3zoBatenbHas miardopma KOpaiT [caiit].
— URL: https://urait.ru/bcode/558865.

Ilepuoauka:
Hayunbiii nepuoanueckuii xxypHan «BectHuk HOxkHO-Ypanbckoro rocynap-

ctBeHHOro yHuBepcuteta. Cepusi «KOMIBIOTEpHBIC TEXHOJIOTHH, YIIPaBJICHUE, pa-
TMO3JIEKTpOHMKa»: HayuHslii pernieH3upyembiid sxypHai. https://vestnik.susu.ru/ctcr -
TeKCT: AIEKTPOHHBIN.

9. IlpodeccuonanbHbie 0a3bl JAHHBIX U HH(POPMALMOHHO-CIIPABOYHbIE
CHCTEMBI

[IpodeccuonanpHas 6a3a gaH-
HBIX ¥ HHPOPMAIIMOHHO-CIIPa-
BOYHBIC CHCTEMBI

Wudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI JOIOBOPA)

Temaruueckasi 3ekTpoHHas 6uOnuoTeka u 6asza Ui IpUKIal-
HBIX MCCJIEIOBaHMH B 00JIACTH YKOHOMHKH, yNPABICHUS, COLHU-
OJIOTHH, JTMHTBUCTHUKH, (pruocoduu, uiionoruu, MexmayHapoI-
HBIX OTHOIIICHHH, IpaBa. CBOOOIHBIN JOCTYII

YHuBepcurerckas nHGopma-
muonHag cucremMa POCCHUS
https://uisrussia.msu.ru/

Hayunas snextponnas 6ubnnorexa eLIBRARY.RU - st0 kpym-
HEUIUH POCCUICKUNA MH(POPMAITMOHHO-aHATUTHYCCKUN TTOPTa

Hay4Hast SJIEKTpOHHas Ouo-
muoteka Elibrary
http://elibrary.ru/

B 00JIaCTH HAYKH, TEXHOJOTHH, MEIUIIMHBI U 00pa30BaHUs, CO-
neprKaiuii pedepathbl U MOJTHBIE TEKCTHI 0oJiee 26 MIIH HAyYHBIX
CTaTel U MyOIUKaluii, B TOM YUCIIC AIEKTPOHHBIC Bepcuu Ooliee
5600 poCCUICKUX HAYYHO-TEXHUYECKUX KYPHAIOB, U3 KOTOPBIX
6oitee 4800 >xypHATIOB B OTKPBITOM JIOCTYIIE CBOOOIHBIN JOCTYII

caut MHCcTUTYTAa Hay4yHOU WH-
dhopmaruu 1o 001IeCTBEHHBIM
Haykam PAH.
http://www.inion.ru

bubnuorpaduueckue 6a3pr qanasix MTHMOH PAH o coruans-
HBIM M TYMaHUTApHBIM HayKaM BeayTcs ¢ Hadana 1980-x ronos.
O0muit 00séM MaccuBOB cocTasiisieT Oosee 3 MiH. 500 TBIC. 3a-
nuceil (manHele Ha 1 sHBaps 2012 71.). Exeroaueli npu-
pocT — okoJio 100 TeIC. 3anucen.

B 6a3bl JaHHBIX BKIIOYAIOTCS AHHOTHPOBAHHBIC OMMCAHUS KHUT
W CTaTed U3 )KypHajIoB U cOOpHUKOB Ha 140 s3bIKaX, MOCTYIHB-
mwmx B @yngamenrtansnyo 6udanorexky MHHOH PAH.
Onucanus crateil ¥ KHUT B 0a3ax JaHHBIX CHaO>KeHbI MIUPPOM
XpaHEHUsT W CChUIKAMHU Ha TIOJIHBIE TEKCTHl HCTOYHUKOB U3
Hayu4Hol 371eKTpOHHOM OMOINOTEKH.

®epnepanbHbii nopran «Poc-
cuiickoe oOpazoBaHue» [ Dnek-
TPOHHBIN pe-
cypc] — http://www.edu.ru

®enepanbhblil noptan «Poccuiickoe 00pazoBaHUE» — YHHUKaJlb-
HBII HIHTEpHET-pecypc B cepe 00pa3oBaHUs U HAYKH.

ExenHeBHO myOnuKyeT caMble aKTyallbHble HOBOCTH, aHOHCBHI
coOBITHH, MH(OPMAIIMOHHBIE MaTepHalibl sl IIUPOKOTO Kpyra
yutaTejae. ExxeHenelbHO Ha MopTajie pa3MeNialoTcs SKCKIIO-
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3UBHBIC MAaTCpHaJIbl, UHTCPBHIO C BCAYIIUMHU CIICHHUAINCTAMU —
nejaroraMu, IMCUXO0JIOTaMu, YYEHBIMHU, PEMOpTaXKH U aHAIUTHU-
YECKHUE CTATHH.

UuraTenn mOJNy4arOT MOCTYN K HOPMAaTHBHO-TIPABOBOM 0ase
cdepsl 00pa3zoBaHMsl, OHU MOTYT MOJIb30BATHCS CAMBIMH Pa3Iny-
HBIMU TIOJIE3HBIMU CEPBUCAMH — TaKMMH, KaK OHJIAWH-TECTHUPO-
BaHMC, OIIPOCHI IO aKTyaJIbHbBIM TCMaM U T./.

Kommnsroreppa: Hosoctu mpo
KOMITBIOTEPBI, JKEJE30, HOBBIE
TEXHOJIOTUH, HMH()OpPMaIMOH-
HbIE TEXHOJIOTUU

computerra.ru

Komneroteppa — 3TO pecypc O COBPEMEHHBIX TEXHOJIOTHSX,
KOTOpBIE MNPUIUIN B HOTPEOUTENBCKUN CErMEHT M3 HayuYHBIX
cdep. 3agaya — MOHATHBIM S3bIKOM pPAcCKa3aTh YUTATEISIM O
TOM OyaylieM, KOTOpOe YK€ HACTYMHJIO U CTaJlo JOCTYIHBIM
pAnoBEIM moTpeduTensM. Pecypc momoraer pasoOpaThcs B Ta-
KUX CJIOKHBIX Ha MEPBBIA B3I Bellax, Kak OJ0K4eiH, obmau-
HBIE TEXHOJIOTWH, JOIOJIHEHHAs W BUPTyallbHas pPEaJbHOCTH,
UCKYCCTBEHHBIN MHTEIUIEKT, pOOOTOTEXHHKA U JIPYTHX, a TaKkKe
3HAKOMHUT C HOBBIMH IPOAYKTAMH U YCTPOMCTBaMH, KOTOpBIE
JIeNIAl0T JKU3HB Mpole, Oe30macHee U HHTEpecHee.

HNHudopmannoHHbIe TEXHOIIO-
I'MH — IEPUOINYECKOE Hayy-
HO-TEXHUYECKOE U3JaHNE B
o0acti uH(GOPMAITMOHHBIX
TE€XHOJIOTHI, aBTOMaTH3UPO-
BaHHBIX CUCTEM U UCIOJIB30-
BaHUA UH(OPMATUKH B pa3-
JMYHBIX TPUIIOKEHUAX

novtex.ru

N31aTenbCTBO BBITyCKAET TEOPETHUECKHE M MPUKIAIHbIC HAyd-
HO-TEXHHUYECKHUE KYpPHAIIbl, 00€CIIeUNBAIONINE HAYYHOH, TPOU3-
BOJICTBEHHOH, 0030pHO-aHAIUTHYECKON 1 00pa30BaTEeIbHOMN HH-
(dopmanmeli pyKoBOISIIUX PAaOOTHUKOB M CIICIIHAIUCTOB IPO-
MBIIUICHHBIX TPEANPUSATHHA, HAYYHBIX aKaJeMHUYECKUX H OT-
pacieBbIX OpraHU3aIfi, a Takke yuyeOHbIX 3aBelleHH B 00a-
CTH TIPHOPUTETHHIX HAIPABJICHUH Pa3BUTHS HAYKW M TEXHOJIO-
THA.

iXBT.com - akTyajbHbIE HO-
BocTH U3 cdepsl [T, 0630pbI
cMapT(OHOB, MJIAHIIIETOB,
MEPCOHATIBHBIX KOMIIBIOTEPOB,
KOMITBFOTEPHBIX KOMILICKTY-
IOIIHX, IPOTPAMMHOTO 00ec-
Me4YeHust U nepuQepunHbIx
YCTPOMCTB

ixbt.com

iXBT.com — crenuanu3upoBaHHbIi pOCCUHCKUN UH(POpMALH-
OHHO-aHAJIMTHUYECKUI CalT ¢ CaMbIMHU aKTyalbHBIMH HOBOCTSIMHU
u3 chepnl IT, HayKH, TEXHUKH, KOCMOCAa M aBTOMOOWMIILHOM OT-
paciu. JletanpHbIMu 0030paMu cMapT(HOHOB, IUIAHILETOB, MEp-
COHAJIBHBIX KOMIIBIOTEPOB, KOMITBIOTEPHBIX KOMILUICKTYIOIIHX,
OBITOBOM TEXHMKM M YCTPOMCTB JJIsl PEMOHTA, cajja U Oropoja,
porpaMMHOTro oOecriedeHust U nepudepuitpix ycrporcts. Ha
caiiTe €XeJHEBHO OCBEIIAIOTCS BOMPOCH! LU(POBBIX TEXHOJIO-
T'Hid 1 COBPEMEHHBIX pelIeHHid Ha ux 0ase.

Accormanus ~ WHXXEHEPHOTO
oOpazoBanus Poccun
http://www.ac-raee.ru/

CoBepIieHCTBOBaHHE 00pa30BaHMs M MHKEHEPHOH JesTeIbHO-
CTH BO BCEX MX MPOSBIICHUSAX, OTHOCSIIUXCS K YIeOHOMY, Hayd-
HOMY 1 TCXHOJIOTMYCCKOMY HAIIpAaBJICHUAM, BKJIOYass MPOLCCChI
IperoaBaHusl, KOHCYJIbTUPOBAHUS, UCCIICIOBAHUS, pa3paboTKH
WHXCHEPHBIX PEIICHUH, OKa3aHUs HIMPOKOTO CIEeKTpa obOpa3o-
BaTEJIBHBIX YCIYT, 00CCIICUeHHUS CBsI3ed ¢ OOIIECTBEHHOCTHIO,
MIPOU3BOJACTBOM, HAyKOM M HHTEIPALMA B MEKIyHApPOIHOE
Hay4YHO-00pa30BaTeIbHOE MMPOCTPAHCTBO. CBOOOIHBIN JOCTYII

10. IIporpamMHoe obecnieyeHue (JIMLEH3MOHHOE M CBOOOJHO pacmpocTpa-
HsieMOe), MCII0JIb3yeMOoe MPH OCYIeCTBJIEHUH 00pa30BaTEeIbHOI0 Mpoiecca

Aypuropus

[IporpammuOE obecmieue-
HUE

Nudopmanus o mpaBe coOOCTBEH-
HOCTH (PEKBU3UTHI IOTOBOPA, HO-

36



https://computerra.ru/
http://novtex.ru/IT/index.htm
https://ixbt.com/
http://www.ac-raee.ru/

MEP JIMIICH3UHU U T.,I[.)

Ne 2026 YueOHas ayTuTOpHs 1151
MPOBEJICHUS YUCOHBIX 3aHATHN
BCEX BUJIOB, PEYyCMOTPEHHBIX
porpaMMoii cpeaHero npodec-
CHOHAJIBHOTO 00pa3oBaHus/Oaka-
naBpuara/ CrieluauTeTa/ Maru-
CTpaTyphbl, OCHAILIEHHAs: 000py10-
BaHHEM U TEXHUYECCKUMH CPEJI-
CTBaMH 00y4YE€HUsI, COCTaB KOTO-
PBIX OIpEIeTseTCs B pabounx
porpaMMax JTUCHUIUIMH (MOJTy-
neil)

KomnbroTepHsbIi Ki1acc
JlabGopaTopust MUKPOTIPOIIECCOPOB
JlaGopaTopust ”HGpOPMAITMOHHBIX
TEXHOJIOTUI

Kaspersky Endpoint Secu-
rity muist OuzHeca — Pacrm-
penHbIi Russian Edition.
150-249 Node 2 year
Educational Renewal
License

Cy6nuiieH3uoHHBINA A0roBOp No
[11111-126/2023 ot 14.12.2023

'Windows 7 OLPNLAcdmc

norosop NeJ103 or 30.05.2012) ¢
norncornamesuamMu ot 29.04.14 n
01.09.16 (GeccpouHast TUIIEH3USA)

AdobeReader

CBOOOHO pacrpocTpaHsieMoe mpo-
rpaMMHOe obecnieueHue (beccpou-
Hast JIUICH3H )

["apaHT- cripaBOYHO-IIPaBo-
Basi CUCTEMA

JloroBop NeC-002-2025 ot
09.01.2025

Yandex Opaysep

CBOOOIHO pacrpocTpaHsIeMoe mpo-
rpaMMHOe obecrieueHue (beccpou-
Hasl JIMIICH3U )

Microsoft Office Standard

Premium Electronic Soft-
ware Delivery Aca-
demic(Microsoft Open Li-
cense

2007(Microsoft DreamSpark

HOMeEp JINLEH3UN-42661846 ot
30.08.2007) ¢ momncoriameHus M OT
29.04.14 u 01.09.16 (6eccpounas
JTULICH3US)

Zoom CBOOOTHO pacmpoCTpaHsIeMoe Mpo-
rpaMMHOe oOecnieueHue (beccpou-
Hasl JTULIEH3Ms])

AIMP OTEYECTBEHHOE CBOOOIHO PaCIpo-

CTpaHseMOe IMPOrpaMMHOE o0ecTe-
yeHue (OeccpodHast JIUIICH3M )

Ne 2116 YueOHnast ayauTopust UIst
MIPOBE/ICHUS YUCOHBIX 3aHSATHI
BCEX BHUJIOB, IIPEyCMOTPEHHBIX
nporpamMmoii cpenHero npodec-
CHOHAJBHOTO 0Opa3oBaHus/OaKa-
naBpuara/ crieuanuTeTa/ Maru-
CTpaTyphbl, OCHaIIEHHas: 000py10-
BaHUEM U TEXHHUUYECKUMH CPE/l-
CTBaMH 00y4Y€HHsI, COCTaB KOTO-
PBIX OTpeiessieTcss B pabounx
MporpaMMax JTUCIUTUTHH (MOTY-
e )

JlaGopatopus «IIporpammHoro
00eCIIeYeHHST U CONIPOBOMKICHUS
KOMITBIOTEPHBIX CHCTEM)
Kabunetr nHpOpMaIMOHHBIX CH-
cteM u TexHojorud AO «HITK
«IJIAPA»

'Windows 7 OLPNLAcdmc

norosop NoJ103 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16

(O6eccpouHast TUTICH3NS)

Kaspersky Endpoint Secu-
rity 1 6uzHeca — Paciiu-
pennbiii Russian Edition.
150-249 Node 2 year
Educational Renewal
License

CyOnuueH3noHHbIH JoroBop Ne
[MI11-126/2023 ot 14.12.2023

Microsoft Visual Studio
2019

CBOOOIHO PacHpOCTpaHsIeMOe Mpo-
rpaMmHOe obecrieuenue (beccpou-
Has JTUICH3US)

KOMIIAC-3D v20 u v21

Cy6nuueH3noHHbIN goroBop Ne
Hn-22-00044 ot 21.03.2022
(6eccpouHast TUTICH3US)

PaitNet

CBOOOJTHO pacIpocTpaHsIeMoe Mpo-
rpaMmmMHoOe obecrniedeHue (beccpou-

Hasl JINIICH3HS)
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AIMP

OTEUeCTBEHHOE CBOOOHO pacIpo-
CTpaHseMOoe IporpaMMHOe obecrie-
yeHue (OeccpouHas JIMLEH3Hs)

Ne 1126 [Tomenienue asns camo-
CTOSITEJIBHOU pabOThI 00y4aro-
X CS

Kaspersky Endpoint Secu-
rity ayis 6uszHeca — Pacmu-
pennblif Russian Edition.
150-249 Node 2 year
Educational Renewal
License

CyO0nuieH3noHHBIH J0roBop Ne
[TI11-126/2023 ot 14.12.2023

Windows 7 moroop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc norcoriamesusaMu ot 29.04.14 n
01.09.16
(6eccpoUHast JIMIICH3MS )
AdobeReader CBOOOJTHO pacIpocTpaHsIeMoe

nporpamMmmHoe obecrieuenue (oec-
CpOYHas JUIEH3HSI)

["apaHT- cripaBo4YHO-TIpa-
BOBasI CUCTEMA

Horosop NeC-002-2025 ot
09.01.2025

Yandex Opay3zep

CBOOOIHO pacrpocTpaHsIeMoe
MIpOrpaMMHOE 0OecreueHne
(6eccpouHast JTMIICH3US)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software Deliv-

HOMEp JulEeH3un-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
o1 29.04.14 u 01.09.16 (6eccpou-
Hasl JINLICH3HSI)

ery Academic(Microsoft

Open License

Zoom CcBOOOJTHO pacIpocTpaHsIeMoe
nporpamMMmHoe obecnieuenue (bec-
CpOYHAs JTUIICH3MS)

AIMP OTEUYECTBEHHOE CBOOOIHO pacIpo-

CTpaHseMoe MporpaMMHoe obec-
nieueHue (beccpoyHast TUIECH3s)

11. MaTtepuaJIbHO-TEXHHYECKOEe o0ecreuyeHne JUCHUIIHHBI

Tunm u HoMep MOMEIICHUS

[TepeueHb OCHOBHOTO 00OPYIOBaHUS M TEXHHUECKHUX
CpPEICTB O0yUYCHUS

VYueOHas aytuTOpHs IS TIPO-
BEJICHUSI yYCOHBIX 3aHITHH BCEX
BHUJIOB, TIPETYCMOTPEHHBIX MTPO-
rpaMMOH cpeHero npodeccro-
HaJIbHOTO 0Opa3oBaHus/OaKa-
JaBpuara/ CrienuagnTeTa/ Maru-
CTpaTyphbl, OCHAIIIEHHAs! 000pY-
JIOBaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0Yy4EHUsI, COCTaB
KOTOPBIX OmpeensieTcs B pado-
YHX MpOrpaMMax JUCIUTUINH
(Momymeit)

KomnproTepHbIi Ki1acce

O6opynoBaHue: KOMIIEKT MeOenu s y4eOHOTo TpoIiec-
ca; JocKa yueOHast; CTeH b

Texnudeckue cpeacTBa 00yueHHs: KOMIBIOTEPHAs TEXHHU-
Ka; MyJIbTUMeUITHOE 000pyA0BaHue (TIPOEKTOP, SKPaH)
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JlaGopaTopusi MUKPOIPOLIECCO-
poB

JlaGopatopust H”HPOPMALIMOH-
HBIX TEXHOJIOTHI

Ne 2026 (r. Yebokcapsl, yi1.
K.Mapkca. 60)

VYueOHast aytuTOpHs IS IPO-
BEJICHUS YUeOHBIX 3aHATUH BCEX
BHJIOB, MIPETYCMOTPEHHBIX MPO-
rpaMMOH CpeHero npodeccuo-
HaJIbHOTO 0Opa3zoBaHus/Oaka-
JaBpuaTa/ crienuaiuTeTa/ Maru-
CTpaTyphbl, OCHAIIIEHHAs! 000pY-
JIOBaHUEM U TEXHUYECKUMHU
CpeAcTBaMU O0Yy4EHUsI, COCTaB
KOTOPBIX OmpeensieTcs B pado-
YUX IporpaMMax TUCIUTLINH
(Momymeit)

JIaGoparopus «IIporpammuaoro
00eCTIeYeHHST U COIIPOBOKICHUS
KOMITBIOTEPHBIX CHCTEM
KabuneT nH(pOpMaIIMOHHBIX CH-
creM u TexHonorud AO «HIIK
«DJIAPA»

Ne 2116 (r. Yebokcapsl, yi1.
K.Mapkca. 60)

O06opynoBaHKe: KOMILIEKT MeOenu IJisl y4eOHOTO TIpoIiec-
ca; JocKa yueOHas; CTeH/Ibl, aBTOMaTU3UPOBAaHHBIE pado-
yre MecTa Ha 15 o0yyaromuxcs, aBTOMaTU3UPOBAHHOE Pa-
Oouee MEeCTo MmpernoaaBaTes,

TexHnueckue cpeicTBa 00y4YEeHHUS: KOMITBIOTEPHAS TEXHH-
Ka; MyJbTUMEIHOE 000pyI0BaHUE (TIPOSKTOP, KPaH),
MapKepHast J0CKa, IporpaMMHOe o0ecriedeHre 00Iero u
poeCCHOHATFHOTO Ha3HAUCHHS

ITomemnienne U1t CaMOCTOSATENb-
HOM paboThI 00yUaAIOIIHUXCS

Ne 1126 (r. YeGokcapsl, yiI.
K.Mapkca. 60)

O06opyoBaHKe: KOMILIEKT MeOenu sl y4eOHOTO TpoIiec-
ca;

TexHnueckue cpeicTBa 00y4YEeHUs: KOMITBIOTEPHAS TEXHH-
Ka C BOBMOXKHOCTBIO TIOJIKITFOUEHUS K ceTh «HTepHe™» 1
o0ecrneyeHreM JI0CTyIa B AJIEKTPOHHYIO0 HH(POPMALIMOHHO-
oOpazoBatenpHyI0 cpeny Pumnana

12. MeToanueckue ykazaHusl JJisi 00y4arolierocss mo OCBOCHUIO IMCIU-

NJINHBI

Memoouueckue ykazanus 07151 3aHAMUL TeKYUOHHO20 MUNA

B xo/ie IeKIIMOHHBIX 3aHATUN 00yYaromeMycsi He0OXO0IUMO BECTU KOHCIIEKTH-
poBaHKe y4eOHOro MaTepuaia, oopaliaTh BHUMaHUE Ha KaTeropuu, GOpMYyIUPOBKU,
PACKpPBIBAIOIINAE COJNCPIKAHUE TE€X WM MHBIX SIBICHUN W MPOLIECCOB, HAYYHBIEC BBIBO-
JIbI ¥ TIPAKTUYECKHUE PEKOMEHAAINH.

Heo6xonumo 3amaBaTh mpenogaBaTelio yTOUHSIONIHME BOMPOCHI C LEJbI0 ysiC-
HEHUsI TEOPETUUECKHUX TIOJIOKEHUM, pa3pellieHns] CIOpHBIX cuTyaruid. Llemecoobpas-
HO J10pa0aThIBaTh CBOM KOHCIIEKT JICKIUH, JieJiasg B HEM COOTBETCTBYIOIINE 3aITUCH U3
OCHOBHOM U JIOIOJHUTEIBHOU JIMTEPATYPhl, PEKOMEHAOBAHHOM IPENOAABATEIIEM U
IPEeTyCMOTPEHHON yueOHOM MpOoTrpaMMOi AUCITUTUIMHBI.

Memoouueckue ykazanus 011 3aHAMUIL 1A00PAMOPHO20 MUNA.

BrimotHe IO Ta00paTOPHBIX PabOT MpEIIecTBYeT MPOBEpKa 3HAHUMA CTYICH-
TOB — UX TEOPETUYECKOM TOTOBHOCTH K BBIITOJIHEHMIO 3anaHus. [IpoBepka 3HaHUM
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OpOBOAUTCA B (popMe, KOTOPYIO OTpeAessieT MpenojaBaTelb JUCUUIUIMHBI (TECTUPO-
BaHUE, OIPOC).

[Tpu npoBeneHny 1abOpaTOPHBIX 3aHATHI BBIICIAIOT CICAYIOUINE Pa3IeIbl:

— o0mye nojaoxeHus (epevyeHsb JJa0OPaTOPHBIX WA MPAKTHUYECKHUX

—  3aHATUN);

— 0001mue TpeOOBaHMS K BBIIIOJHEHUIO padoT;

— MHCTPYKLHMS 10 KaKJ0i pabore;

— CIpaBOYHBIE MATEpPUAJIbI U T. JI.

JlaGopaTopHble 3aHATHS MO3BOJSAIOT Pa3BUBAaTh y 00y4arOLIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIIICHHE, YMEHHUE CAMOCTOSITEILHO U3y4aTh JINTEPATypy, aHAIU3U-
pOBaTh MPAKTHUKY; y4aT YETKO (OPMYIUPOBATH MBICIb, BECTU JUCKYCCHUIO, TO €CTh
UMEIOT UCKIIIOUUTEIHHO BAXKHOE 3HAUYEHHE B PA3BUTUU CaAMOCTOATEIHLHOTO MBbIIILIe-
HUSL.

['oToBsICH K JOKJIaay WU BBICTYIUIGHUIO B paMKaX HHTEPAKTHBHOW (OpPMBI,
Ipu He0OXOIUMOCTH, ClIeyeT 00paTUTHCA 3a MOMOIIBIO K ITPENOJaBaTENIO.

Memoouueckue yKazanusa K camocmoamenvHoil padome.

CamocrosTenbHas pabota 00ydaromIerocs SBISIETCSI OCHOBHBIM CpEICTBOM
OBJIaJICHUSI YYEOHBIM MATEPHUAIIOM BO BpeMsi, CBOOOJHOE OT 00s13aTENIbHBIX YUEOHBIX
3aHsaTUN. CamocTosiTenbHas paboTa 00yUdaronIerocsi Haji yCBOGHUEM y4eOHOTO MaTe-
puana no yueOHOM JUCHUIUIMHE MOKET BBIMOJIHSITHCS B OMOJIMOTEKE YHUBEPCUTETA,
y4eOHBIX KaOWHETaX, KOMIIbIOTEPHBIX KJIaccaX, a TaAKXe B JIOMAIIHUX yciaoBusx. Co-
JEp’)KaHUe U KOJMYECTBO CAMOCTOSITENIbHONW pabOThl 00yYarolerocs OINpeaesaeTcs
y4eOHOM MporpaMMOM NHUCHMIUIMHBI, METOAMYECKUMHU MaTepualaMu, MPaKTUYEeCKU-
MU 33JJaHUSMH U YKa3aHUSIMU MTPET0/1aBaTelIs.

Camocmoamenvnasn paboma ¢ ayoumopHoe 8pems MO}cem 6KII0UaAmb:

1) KOHCIEKTHpOBaHUE (COCTaBICHUE TE3UCOB) JICKITUH;

2) BBITIOJIHEHHE KOHTPOJIBHBIX padoT;

3) peuieHue 3aaady;

4) paboTy CO CIIpaBOYHON U METOIUYECKON JTUTEPATYPOH;

5) paboTy ¢ HOpMATUBHBIMU MPABOBBIMU aKTaMU;

6) BBICTYIUIEHHUA C JOKJIAaJaMH, COOOIIEHUSIMH Ha CEMUHAPCKUX 3aHITHUSAX;

7) 3alUTy BBINOJIHEHHBIX PaboT;

8) yuacTue B ONEpaTUBHOM (TEKYILEM) ONPOCE MO OTACIbHBIM TEMaM H3yvae-
MO JUCIUILINHBI;

9) yuacrtue B cobece0BaHMSIX, JENOBBIX (POJIEBBIX) UTPaX, JUCKYCCUSX, KPYT-
JBIX CTOJIAX, KOH(PEPEHIIUSIX;

10) ygacTue B TECTUPOBAHUU U .

Camocmoamenvnana paboma 60 6HeaAyOUNOPHOE 6PEMA MOMCEH COCMOAMDb
uz:

1) moBTOpEeHUs JIEKIMOHHOTIO MaTepHaa;

2) MOJArOTOBKHU K MIPAKTUYECKUM 3aHSATHUSIM;

3) wuzyueHus yueOHON M HAYUHOM JIUTEPATYPHI;

4) wn3yuyeHuss HOPMATUBHBIX IPABOBBIX AaKTOB (B T.4. B 3JIEKTPOHHBIX 0Oazax
JTAHHBIX );

5) peuieHus 3agay4, U UHBIX MPAKTUUECKUX 3aTaHUI
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6) TOATOTOBKH K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1I.;

7) TOATOTOBKH K MPAKTUYECKHUM 3aHATHUSM YCTHBIX JOKJIAI0B (COOOIICHMIN);

8) moarotoBku pedepaTtoB, 3¢Ce U MHBIX WHANUBUIYATBHBIX MHUCHMEHHBIX pa-
00T 10 3aJaHUIO TIPETIOIABATEIIS;

9) BBIIOJHEHUS KYPCOBBIX pabOT, IPEIYCMOTPEHHBIX YICOHBIM IIJIAHOM;

10) BBIMOTHEHUSI BBITYCKHBIX KBATU(UKAIMOHHBIX padOT U Jp.

11) BeiienieHust HanboJee CIOXKHBIX U MPOOJEMHBIX BOMPOCOB MO U3ydaeMOil
TeMe, MOJy4YeHUE Pa3bICHEHUN U PEKOMEHJAIMU MO JaHHBIM BOMPOCaM C MPEenojia-
BaTeJIIMU Ha KOHCYJIbTaIIUIX.

12) npoBeieHrs: CAMOKOHTPOJISI ITyTEM OTBETOB Ha BOIPOCHI TEKYIIIETO KOHTPO-
JIs1 3HAHUH, PelIeHUs] TPEICTABICHHBIX B YUeOHO-METOAMYECKUX MaTepranax kade-
pBI 337124, TECTOB, HAMMMCAHUS PePEPATOB U 3CCE MO OTIACIbHBIM BOMPOCAM H3yvae-
MOU TEMBI.

Texymuii KOHTPOJIb OCYHIECTBIsICTCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJIOB, TBOPYECKUX 33/ IAHUN.

B crydae mpomyckoB 3aHATHI, HAUIMYWS UHIUBHIYATHHOTO Tpaduka oOydeHus
U IS 3aKPEIUICHUS TPAKTUYCCKUX HABBIKOB CTYJACHTAM MOTYT OBITh BBIJTAHBI THUIIO-
BbI€ WHJIMBUAYAJIbHbIC 3aJ[aHUs, KOTOPBIE JOJKHBI ObITh CIAaHbl B YCTAHOBJICHHBII
PErnoJaBaTeaeM CpoK.

13. OcobenHoCcTH peaM3auMy JMCHUIVIMHBI JJIS UHBAJIUIOB M JHI C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMU 310POBbSI

O6yuenue no aucruiimHe «OCHOBBI CUCTEM HCKYCCTBEHHOTO HMHTEIUICKTA
WHBAJIUIOB U JIUI C OIPAaHMYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (nanee OB3) ocy-
HIECTBIISIETCS MPENOAaBaTeNIeM C YYETOM OCOOEHHOCTEH MCUX0(pU3UUECKOro pa3BH-
THS1, UHAUBUYAJIbHBIX BO3MOKHOCTEN U COCTOSIHUS 3/I0POBBSI TAKUX 00YYarOIINXCS.

JIJist CTyIEHTOB C HapyIICHUSIMU OMOPHO-ABUTaTeNnbHON QyHkiuu u ¢ OB3 mo
CIyXy TMpelyCMaTpUBAETCS COMPOBOXKICHHUE JEKIUIA M MPAKTHUYECKUX 3aHATHUI
MYJIbTUMEIUUHBIMU CPEJICTBAMU, PA3/IaTOYHBIM MaTEPUAIOM.

st crynentoB ¢ OB3 no 3peHuio npenycMaTpuBaeTcs MIPUMEHEHUE TeXHUYE-
CKUX CPEACTB YCHJIEHUS OCTATOYHOTO 3PEHUSA, a TAKXKE MNPEAYCMOTPEHA BO3MOK-
HOCTh pa3pabO0TKU ayJuoMaTepraoB.

[To muctuniauuHe «OCHOBBI CHUCTEM HMCKYCCTBEHHOTO HMHTEJUICKTa» OOydeHUE
WHBAJIUJOB M JIAI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI MOXKET OCYIIIE-
CTBJIATHCSl KaK B ayJUTOPHUH, TaK U C UCIIOJIb30BAHUEM DJICKTPOHHOW MH(POpMAITUOH-
HO-00pa3oBaTeIbHOM Cpe/ibl, 00pa30BaTEIBLHOIO MOPTaa U JIEKTPOHHOM MOYTHI.
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JIUCT JOIOJIHEHUU 1 USMEHEHUN

paboueit mporpaMmbl JUCIUTIIMHBI

Paboyasg mporpamMma AUCHMIUIMHBI PACCMOTPEHA, OOCYKIEHA W Ooa0o0peHa UIs
ucrnondeHus B 2026-2027 yyeOHOM roay Ha 3acenanuu Kadeapbl, mpoTokoa Ne 9
oT «22» Mmas 2026r.

BHeceHbl JIONOJHEHUSI M M3MEHCHHUSI B YAaCTU aKTyaIW3allMy JIMIIEH3MOHHOIO
IporpaMMHOIO O6€CH€‘—ICHI/IC, HCIIOJBb3YEMOC Ipu OCYIICCTBJICHHUHN
06D330B3T€HBHOFO npoliecca 10 JaHHOW JMCIUILJIMHBI, a TAaKKE COBPEMEHHBIX
HDOd)CCCI/IOHaJII)HBIX 0a3 JaHHBIX H I/IHd)ODMaIII/IOHHI)IX CITPABOYHBIX CHCTCMaAX,
aKTyaJIM3allMM TI€PCYHS] OCHOBHOM W AONOJIHMTEILHOM V‘I€6HOI>’I JUTEPATYPHI,
HCO6XO,Z[PIMOI>1 JJI1 OCBOCHUA AW CIMITIINHBI.

Pabouasi mporpamma JIUCHUIUIMHBI PaccCMOTpEHa, OOCY>KJIeHa MU OJI00peHa s
ucnonaHenus B 202 -202  y4yeOHOM rojy Ha 3acefanuu Kadeapbl, IpOTOKoJ No
oT  « » 202 r.

Bnecennl JOITIOJIHCHUA U U3MCHCHMUA

PabGouass mporpamma JIHCUUIUTMHBI PacCMOTpEHa, OOCYXKJeHa M OJ00peHa s
ucnongHenus B 202 -202  yyeOHOM rojy Ha 3acefaHuu Kadeapbl, IPOTOKOJ No
OT _ « » 202 r.

BHeceHb! I0N0JHEHUS U U3MEHEHUS

PaGouass mporpamMma AMCHMIIMHBI PAacCMOTpeHa, OOCYXKIeHa M 0J00peHa Jyis
ucnonHeHus B 202 -202  yuyeOHOM roAy Ha 3acenaHuu Kadeapsl, IPOTOKOT No
OT  « » 202 r.

BHeceHbI I0N0JHEHUS U U3MEHEHUS
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