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Pabouas mporpamMma JJUCIIUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- ®@enepanbHBIA TOCYJAPCTBEHHBIN 0Opa3oBaTeNbHBIA CTaHJAPT BBICIIIETO
oOpa3oBaHus - 6akasaBprar Mo HarpasaeHHto moArotoBku 09.03.01 — MiHdbopMaTHKa
Y BBIUMC/IWTE/IbHAsI TEeXHWKa, YTBEP)KJeHHbIM MpPUKa3oM MUHUCTEPCTBA HAYKU U
BbICIIero oOpa3oBanust Poccuiickoit ®@epeparuu Ne 929 ot 19 cenrsiops 2017 r.
3apeructpupoBaHHbili B MuHtocTe 10 okTsi6pst 2017 roga, per. Homep 48489 (nanee —
dI'0OC BO);

- [Ipuka3 MunucTepcTBa 06pa3oBaHus U HayKu P® ot 14 oktsa6psi 2015 r. Ne
1147 «O6 ytBepxkaenuu [lopsinka ripuemMa Ha oOyuyeHWe 1o 00Opa3oBaTe/IbHBIM
mporpaMMaM BBICIIIero 00pa3oBaHHsI — TIporpaMMmaM 0OakasaBpuaTa, Tporpammam
CreLannureTa, MporpaMmMaM MaruCTpaTyphbl»;

- YueOHbIM TIaHOM (OYHOM, 3a0uHOM (hOpM O0O0yUeHHsI) I10 HaIlpaBJEeHHIO
noarotoBku 09.03.01 «MHbopMaTHKa 1 BIYMCIUTEIbHAS TEXHUKA».

Pabouasi mporpaMmMa [JUCLMILIMHBI BK/IFOUaeT B ce0si OIleHOUHbIe MaTepuasibl
[J1s1 TIPOBeZIeHUs TeKyIlero KOHTPOJISL yCIeBaeMOCTH U TIPOMEKYTOUHOM aTTeCcTalyn
1o gucuurivHe (1.8 ®oH/, OLeHOUHBIX CPEe/ICTB /1Sl POBeJIeHUs TEKYILero KOHTPOJIS
yCIieBaeMOCTH, TPOMEXKXYTOUYHOM aTTeCTallUU M0 UTOraM OCBOEHUS IUCLIUTIIUHBI)

Agtop [1lvkvHa HaTtanvs EBreHbeBHa, KAHAUAAT TeJaroruyeckKrx Havk,
OLeHT Kadeapsl HGOOPMALIMOHHBIX TeXHOJIOTUN U CUCTEeM VIIDaBJIeHUI

(ykazamb ®HO, yueHyto cmeneHb, yueHoe 38aHUe Wil 00AHCHOCb)

[Tporpamma o/j06peHa Ha 3ace/jaHuy Kadeapsl MTHbOPMAaIIMOHHBIX TeXHOJIOTUM
1 cucTteM yripaByieHus (mpotokosi Ne 8 ot 12.04.2025r).



1. IlepeyeHb MUIAHUPYEMbIX Pe3y/IbTAaTOB O0yUeHHs IO AWCHHILIMHE,
COOTHECEeHHBIX C IUIAHUPYeMbIMH pe3y/ibTaTaMH OCBOEHHs 00pa3oBaTe/TbHOM
nporpammsl (L{es11 ocBoeHUs JUCHMNIMHBI)

1.1. HensimMu ocBoeHUs AUCLUIUIMHBI «OCHOBBI CHUCTEM MCKYCCTBEHHOIO
VIHTEJI/IEKTa» SIBJISTFOTCSI:

- O3HAaKOMJIEHHE  OOydYaroImmxcsi C
VHTeJ/I/IEKTYa/bHbIX CUCTEM;

- C OpraHusaler HelipOHHBIX CeTel;

- opraHuv3aliiyeii TOCTPOeHHsI CUCTeM MAallIMHHOTO 00y4eHus;

- O3HaKOMJIeHHWe O00ydYalwIluxcsi C  KCIO0JIb30BaHUEM
WHCTPYMEHTOB B 00/1aCTU CHCTeM UCKYCCTBEHHOTO UHTEJIIEKTa;

- C TeXHOJIOTUSIMU 00pabOTKM OOJBIITNX JaHHBIX.

3ajauaMM  OCBOEHUSI [JUCLMIUIMHBI OCHOBBI CHUCTEM MCKYCCTBEHHOTO
VHTEJIJIEKTa SIBJISTFOTCSL:

- BJIaJleHe HAaBbIKAMM TOCTPOEHUS] COBPEMEHHBIX WHTE/IEKTyabHbIX
CUCTEM;

- roJsryueHre 6a30BbIX HaBLIKOB 110 paboTe ¢ OOMBIIMMY JAHHBIMUY;

- rojiyueHre 6a30BbIX HaBLIKOB 110 PaboTe C HEHPOHHBIMU CETSIMHU;

- nojiyueHre 6a30BbIX HABBIKOB T10 TOCTPOEHHIO PerpecCMOHHON Mojenn
Ha OCHOBE HEMPOHHOU CeTH;

- rosiyueHre 0a30BbIX HABBLIKOB T0 TOCTPOEHHUIO KijaccuduKaTtopa Ha
OCHOBe COBPEMEHHBIX OMOJ/IMOTEK.

B HacTosiiljee BpeMsi He/b3s1 Ha3BaThb 00/1aCTh UeI0BeUeCKOU [iesiTelbHOCTH, B
KOTOpOI B TOW W/IM WHOM CTEIeHW He MCII0/h30BajoCh MPOrpaMMHOe obecrieueHue,
I7isT KOPPEKTHOW paboThl KOTOPOTro HeobxoAnMbl OCHOBBI CUCTEM HCKYCCTBEHHOTO
VIHTeJI/IeKTa.

OpFaHHBauHEﬁ COBPEMEHHBIX

COBpE€MEHHBIX

1.2. O6nactu mpodeccHoHa/NbLHON  JesiTenbHOCTM W (Wid)  cdepbl
ripodeCCUOHAILHOM iesiTeTbHOCTH, B KOTOPBIX BbIMTYCKHHUKH, OCBOUBIIIME MPOrPaMMYy,
MOTYT OCYLLIECTB/ISITh NPO(eCCUOHATBHYIO AeSTeIbHOCTD:

06 Cgs3b, UH(OPMAYUOHHbIE U KOMMYHUKAUUOHHble mexHoao2uu (8 ccepe
npoekmupoeaHusi, = paspabomku, 6HeOpeHus U  3Kcnayamayuu — cpedcme
8bIUUCAUME/AbHOU MEeXHUKU U UH(OPMAYUOHHbIX CUCMEM, YNPAaeAeHUSsl UX HCUSHEHHbIM
YUK/IOM).

1.3. K OCHOBHBIM 3aJda4daM HU3yUeHHA AWCLHUIIIMHbBI OTHOCHTCA IIOAIOTOBKA

O6y‘—IaI-OH_[I/IXCH K  BBITIOJIHEHUIO TPYAOBBIX CbYHK]_[I/Iﬁ B COOTBeTCTBUA C
Hpoq)ECCHOHaHBHBIMH CTaHOdpTdAMMU:
O606111eHHbIE TPYOBBIE (HYHKLIAH TpyZAoBble QyHKLN
Kop n
HavMeHOBaHHUe ypOBeHb
yPOBeHb
rpodeccoHaMBHOTO | KO (momypoBeHb)
HavMeHOBaHHUe KBasM(pUKaLy HavMeHOBaHHUe KoJ,
CTaHpapTa it " KBaniuKauy
U
06.001 D Pa3paboTka 6 Amnanmus D/ 6
ITporpammuct TpebOBaHUH U TpebOBaHUH K 01.6




O6006111eHHbIE TPY/IOBbIE (DYHKLIAK TpynoBeie pyHKIMH
Kop u
HavMeHOBaHue ypOBeHb YPOBeHb
MPOeCCHOHANLHOTO | KO HaviMeHOBaHHe KBanmumKany HavMeHOBaHHe KOZ (noaypoetis)
cTaHzapTa a " KBa/M(UKaLy
"
[MpodeccronanbHBIR IIpOrpaMMHOMY
CTaHAapT obecrieueHHI0
«IIporpammuct»,
yTBEPK/I€HHBIN Pazpabotka
TIpHKa3oM TeXHUUYEeCKHX
MuHuCTEpCTBOM 6 cnenyUKalui Ha D/
TPyZAa ¥ COLMaIbHON TPOrpaMMHEIe 02.6
3ammThl Poccuiickoit MPOCKTHPOBAHME KOMITOHEHTBI U UX
PerenaLn OT MIPOrpaMMHOI0 o
nepatl 5 B3anMOgeHCTBHE
18.11.2013 No 679 ObeCeterms
(3aperucrpupoBaH B
MunuctepcTBe
o [TpoekTnpoBaHue
TPYAa 1 COHabHO! 6 IPOrpaMMHOI0 D/
3awuTel Poccuiickou 03.6
obecrieueHust
®Depeparuu o1 18
nekabpst 2013 r.
Ne30635)
Pazpabotka
6 ZIpaliBepoB A/ 6
o 01.6
yCTpOMCTB
06.028 CucremHblit
MIPOrPaMMHCT PaspaboTka
ITpodeccroHambHbIHN KOMIIWISITOPOB, A/ 6
CTaHzAapT Pazpabotka 3arpy3urKoB, 02.6
«CucremHbIN KOMITOHEHTOB c6OpIIMKOB
MPOTPaMMHUCT», YTB. | A CUCTEMHBIX
ITpukaszom NPOrPaMMHBIX PaspaboTka A/ 6
M#HHCTePCTBOM MIPOJYKTOB 6 cucTeMHBIX yTruanT | 03.6
TPyZa U COLMaIbHON
3awutel PO ot 29 Cospanue
ceHTs10ps1 2020 roga VHCTPYMEHTA/IbHbI A/
N 678H X CpeJCTB 04.6 6
TIPOrpaMMUPOBaHU
A
PaspaboTka
Mo/ie/i Ou3Hec- C/ 6
T1poLIeccoB 08.6
06.015 Criepaauct 3aKasdnka
110 BeinosiHeHue pabot
HMH(OPMAaLMOHHBIM Y yIIpaBjieHue BLIHBJ'IE‘IJ-I ue ¢/ 6
cucTeMaM pabotamu 1o TpeGosarii k AC 11.6
ITpodeccroHambHBIN CO3/IaHHI0 Anamis C/ 6
CTaHAapT (MomuduKaym) u R - 126
«Crieryanucrt 1o C COTPOBOXK/IEHUIO 6 P '
UHGMOPMAaLIMOHHBIM nc, Paspa6oTka C/ 6
CcUCTeMaM», YTB. aBTOMaTHU3UPYIOILU apxurextypsi IC 14.6
TIpHKa3oM X 3aJaun
MuHucTepcTBOM 5 OpraHU3aL[IOHHOTO TIpoeKTHpOBaHHE 1 C/ 6
TPYy/ia ¥ COLMabHOM yTIpaBJIeHus U usaita VIC 16.6
3amTel PO 18 613HEeC-TIPOLeCChI
HosGps 2014 . Paspa6orka 6a3 c/ 6
Ne896H nanHex VIC 17.6
OpraHy3alyoHHOe c/ 6
"




O6006111eHHbIE TPY/IOBbIE (DYHKLIAK TpyAoBbIe QYHKLIU
Kop u

HaMMeHOBaHHe

rpodeCCHOHANMBLHOTO | KO

CTaHzapTa it

ypOBeHb

(mopypoBeHb)

KBanmMuKany
U

yPOBeHb
KBanmumKany
U

HaliMeHOBaHHe HaliMeHOBaHHe KOJ

TEXHOJIOTUYECKOe
obecrieueHue
KOJJMPOBAHUs Ha
A3BIKAX
MPOrpaMMHMPOBAHH
o

18.6

OpraHu3aluyoHHOe 6
u
TeXHOJIOTUYeCcKoe
obecrieuenvie
MOZY/IBHOTO
TectupoBanus V1IC
(Bepudukarmn)

C/
19.6

Co3pnanue 6

T10/1b30BaTeIbCKOM C/
JIOKyMeHTaLUU K 22.6
uc

Opranusauus 6
PernosuTopus
XpaHeHUs [JAHHBIX
0 CO3/laHUU
(MomnduKkayn) u
BBOJe VIC B
9KCITyaTaluo

C/
40.6

1.4. KowmneTeHuyu obyuvaroijerocsi, (opMupyembie B pe3y/bTaTe OCBOEHUS

OUCLINUIIINHBI
HaumeHoBaHue Koa n Kop u ITepeuensb nyIAHKPYEMBbIX
KaTeropu (rpynmnbl) | HauMeHOBaHHe HauMeHOBaHHe pe3y/IbTaToB 00yJeHHst
KOMIIeTeHI{Hi KOMIIeTeHI{Hi HH/UKaTopa
AOCTVDKEHHUS
KOMIIeTeHIHH
ITK-2 Criocoben | TTK-2.1 Ha ypoBHe 3HaHULL:
pa3pabartbiBaTh BeirosHsieT 3HaTh OCHOBHBIE CTPYKTYDHI,
TpeOOBaHUS U aHasIu3 TIPUHIUIIBI TUTTU3Al[|H,
MPOEeKTHUPOBaTh TpebOBaHMM K | yHU(UKALUK, TOCTPOEeHUsT
Pa3paboTka, 0T/1afika, | MPOrpaMMHOe MPOrPaMMHOMY MPOrPaMMHO- TeXHUUECKUX
TIpPOBEpKa obecrieyeHue obecrieueHHIO komrekcos (ITTK);
paboTOCITIOCOOHOCTH, Ha ypoeHe yMeHUll:
Mo JUbUKALHS yMeTb MPOBOAUTD aHaIU3 U
MPOrpPaMMHOT0 TIOJITOTOBKY OOJIBITINX
obecrieueHust JaHHbIX. CTPOUTB CUCTEMY
MaIlMHHOTO 00yUYeHuUst C
yuutesieM (KiaccuuKaTop
W
perpecCHOHHYH MO/Ie/ib).




Ha YpOBHE HABbIKOB:
BJIa/leThb COBPeMeHHbIMU
TEXHOJIOTUSIMU B 00/1aCTH
W pns noctpoeHus
HEHWPOHHBIX CeTer U CUCTEM
MaIlIMHHOTO 00yYeHHsl.

MK-2.2
Pa3pabatbiBaeT
TeXHUUeCKre
crietuUKalid Ha
TporpaMMHbIe
KOMIIOHEHTbI U UX
B3aUMO/IENCTBHE

HA ypOBHe 3HaHUU:

3HAaTh aJITOPUTM ITOCTPOEHUS
VHTeJJIeKTyaIbHOU CHCTEMBI,
KOMIIbIOTEpPHBIE CPe/ICTBa
pa3pabOTKU U SI3bIKU
TIPOTPaMMUPOBaHUS
VHTeJJIeKTyaIbHbIX CUCTEM;
Ha ypogHe yMeHUL:

YMETb BBITIOJIHATH a/ITOPUTM
TIOCTPOEHUSI
VHTeJJIeKTya/IbHOU CHCTEMBI,
WCTIO/Tb30BaTh SI3bIKU
TIPOrpaMMUPOBaHUS
VHTEeJUIeKTYaIbHbIX CUCTEM;
HA YpOBHe HABbIKOB:

B/1a/[eTh HaBbIKaMU
WCTI0/Tb30BaHMUS
COBpeMeHHBIX OUOMMOTEK U
HEMPOHHBIX CeTel IS
pelieHyst TIPaKTUYeCKUX
3a7ay

IK-2.3
IIpoekTupyer
MpOrpaMMHOe
obecrieueHue

Ha ypoeHe 3HaHUL:

3HAaTb YCTPOWMCTBA OCHOBHBIX
THUITOBBIX TEXHUYECKUX
Cpe/iCTB aBTOMaTH3aL[UH U
yTipaBJieHUsl, arnnapaTHble U
NpOrpaMMHBbIe Cpe/iCTBa
CHCTeM yTipaB/ieHust Ha Oase
tunosbIX [ITK.

Ha ypoeHe yMeHUll:

YMeTb BBITOJIHSTH TIPOEKT
TeXHUUeCKOro obecrieueHUs
CHICTEM yTIpaBJieHust Ha Oa3ze
TunoBbIx [1TK.

HA YpOBHe HABbIKOB:

B/a/IeTh MeToZaMu "
cpeAcTBaMHU  pa3paboOTKM U
oopMneHusi  TeXHUUECKOU
JOKYMEeHTaL[|H.

2. Mecto gucuunuiiHbl B cTpyKType OIIOII




Hucuuryivda  B1.JI(M).B.[IB.4.2  «OCHOBbI =~ CHCTEM  HCKYCCTBEHHOI'O
VHTEJIJIEKTa» peanu3yeTcs B paMKaxX BapuaTWBHOM 4YacTu bioka 1 «3DJieKTHUBHBbIE
MUCIUTUTHHBI (MO/TyJ1)» TIpOrpaMMbl OakasiaBpHara.

HNucuuriiHa «OCHOBBI CUCTEM WMCKYCCTBEHHOTO HWHTEJIJIEKTa» MPernojaeTcs
00yuaroIuMcs TI0 OUHOM opMe oOyueHusi — B 5-M cemMecTpe, 10 3a049HOM dhopMe — B
6 cemecTpe.

HNucuuriiHa «OCHOBBI CHUCTEM WCKYCCTBEHHOTO WHTeJIEKTa»  SIBJISIeTCS
TIPOMEKYTOUHBIM 3Tanom (opmupoBaHus KoMreteHuuii [1K-2 B mporjecce ocBoeHust
OIIOIL.

HuciunivHa «OCHOBBI CUCTEM MCKYCCTBEHHOT'O WHTE//IEKTa» OCHOBBIBAeTCS
Ha 3HAHUSX, YMEHUSX U HaBblKaX, MPUOOpeTeHHBIX MpPU W3yYeHW! AUCLIUIIIAH
YuyeOHasi TpakTWKa: O3HAKOMWTe/bHasi TIpakKTHUKa, VHQOpMalMoHHbIE CeTH U
KOMMYHUKaluM, [IpoekTHass [eATeNbHOCTh, YueOHasi TIpaKTUKa: Hay4YHO-
ucciefoBatesbCckass ~ pabora  (ToiydeHWe — TI€PBUYHBIX ~ HABLIKOB ~ HAy4YHO-
MCC/IeIoBaTe/TbCKOM paboThl), YueOHasi IMpakTHKa: TeXHOJOrvueckasi (TPOeKTHO-
TEeXHOJIOTUYeCKasi) TIpaKTUKa, ba3bl [JaHHbIX W SIBASIETCS MpeJIIeCTBYIOIIeN AJist
y3yuenuss aucuurivH [lapannensHoe mporpaMMupoBaHue, [IporpaMMmupoBaHue Ha
s3bIKe  HU3KOro ypoBHs, CHCTeMHOe TiporpaMMHoe oOecrieueHne, Teopus
BBIUMC/IUTENIbHBIX ~ TIPOLIECCOB M SI3BIKOB  MPOrPAaMMHUPOBAHUs, OProOHOMUKa,
TexHuueckuut au3aiiH, [Ipon3BoACTBeHHAs TIpaKTUKA: Te€XHOJIOrMYeckasi (TpOeKTHO-
TeXHOJIOTUYeCKasi) MpaKTHKa, [TpousBoACTBEHHAS MpaKTHKa: Hay4HO-
uccnenoBaresnbckass pabora, IludpoBasi obOpaboTka cuUrHamoB, ApXHUTEKTypa
BBIUUC/IMTETBHBIX cHcTeM, [Ipor3BoicTBeHHasi MpaKTUKa: MpeAAUrJIOMHas TTPaKTHKa,
l'ocymapcTBeHHass WTOroBasi —aTTecTalusi: TIOATOTOBKAa K cjJjaye MW CJaua
roCyZiapCTBEHHOI0 K3aMeHa, ['ocyiapcTBeHHasi UTOrOBasi aTTeCTalusi: BbITIOJIHEHHE
U 3allUTa BLIMTYCKHON KBaTMGMUKAIMOHHOW PabOTHI.

dopmoii TPOMEXXYTOUHOW aTTecTalldyd 3HaHWK 00ydyaeMbIX T0 OYHOH (opme
o0yueHust SIBJsIeTCS 3a4eT BO 5-M cemMecTpe, TI0 3a0UHOi (hopMe 3aueT B 6 cemecTpe.

3. O0BeM JUCIMIIMHbI
ouHasi hopma oOyueHus:

Buj; yueGHo# padoThI MO JUCHMILTHHE Bcero B 3.e. 1 uacax Cemectp 5
B yacax
O6myast TPYAOEMKOCTE AHCIHILITHHEI 3 3.e. - 108 ak.uac 108 ak.uac
Konmaxkmmnas paboma - AyoumopHbie 3aHamus 32 32
Jlekyuu 16 16
JlabopamopHble 3aHsamust 16 16
CemuHapbl, npakmuyeckue 3aHsmusi - -
KoHcynbmayus - -
CamocmosimesibHas paboma 76 76
KypcoBas pa6ora (KypcoBoH NpPoeKT) - -
Buj npoMe)XyTOUYHOH aTTecTalnuu 3auer 3auer
3ao0uHas (hopma 06ydeHus:
Buy| yueGHo¥ padoThI M0 JUCIMILIHHE Bcero B 3.e. 1 yacax Cemectp 6
B yacax




O6myast TPYAOEMKOCTE AHCIVHILTHHEI 3 3.e. -108 ak.uac 108 ak.uac
Konmaxkmmnas paboma - AyoumopHbie 3aHamust 8 8
Jlekyuu 4 4
JlabopamopHble 3aHsmust 4 4
CemuHapbl, npakmuyeckue 3aHsamusi - -
KoHcynabmayusi - -
CamocmosimesibHasi paboma 96 96
KypcoBas padoTa (KypCoBoii mpoeKT) - -

Bup npoMeKyTOUHOH aTTecTanun 3auer — 4 yaca 3auer — 4 yaca

4. Copep)xaHue AUCIUIUIAHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3jesiam)
AUCOMIUIMHBI C YKa3aHHeM HX 00beMOB (B aKaieMHYeCKHX 4Yacax) U BH/I0B
y4eOHBIX 3aHATUH

4.1 YueOHO-TeMaTHYeCKHUH IJIaH

OuHast popMa 00yueHust

KommuecTtBo yacos
KOHTaKTHasi paboTa Kop,
ceMrHap WHJYKaTopa
Tema (pasgen) nabopart Bl U camocCTosTes | JOCTHKEeHHH
11415111; OpHble | TpakTHY | bHas paboTa | KOMIeTeHLH
3aHATUA eckKue u
3aHITUS
Tema 1. OCHOBHBIE TTOHSTHS. 4 4 - 18 IIK-2.1.,
Knaccudukarms. Obnactu [1K-2.2.,
TpYMeHeHUs U allfTOPUTM IIK-2.3.
TOCTPOEHHUsI UHTeJIJIeKTyaIbHOU
cucreMsl. KomnbroTepHeie
cpeZicTBa pa3pabOTKH U SI3bIKH
MpPOrpaMMHPOBaHUS
HHTe/IJIeKTya/IbHbIX CUCTEM
Tema 2. OcHOBBI 4 4 - 18 IIK-2.1.,
MCKYCCTBEHHBIX IK-2.2.,
HeHWpOHHBIX ceTel. BBeseHue B TK-2.3.
MallMHHOe 00y4YeHue C
tensorflow
Tema 3. OcobeHHOCTH 4 4 - 20 MMK-2.1.,
00paboTKM OOMBINNX IaHHBIX. MK-2.2.,
[IpenBapuTenbHast IOATOTOBKA U IK-2.3.
aHanu3 JiaHHbIX. MalmHHoe
obyuenue. [TocTpoeHue
perpecCMOHHOU MOJIe/IH.
Tema 4. Pacrio3HaBaHue 4 4 - 20 IIK-2.1.,
n300pakeHu Ha Python c IK-2.2.,
nomolpio TensorFlow u Keras ITK-2.3.
KoHncysnbranuu - - [IK-2.1.,
ITK-2.2.,




[K-2.3.
MK-2.1.,
KonTposb (3auer) - IK-2.2.,
IK-2.3.
nToro 32 76
3aouHas hopMa 00yueHus
KommuecTBo yacos Kopg,
KOHTaKTHasi paboTa VIH/IMKaTop
ceMyHap a
Tema (pasgnen) ek nabopaTo bl U CaMOCTOSITe/IbH .ZLOCTIE)KEHI/I
— pHBbIE MpaKTUY ast pabora u
3aHATUSA eckue KOMITeTEeHL]
3aHATHUS 14151
Tema 1. OcHOBHBIE TTOHATHS. 2 - - 24 IIK-2.1.,
Knaccudukarus. Obmactu MK-2.2.,
TIPUMEHEeHUs U a/lTOPUTM [TK-2.3.
TIOCTPOEHHsI UHTEJJIEKTya/TbHOU
cucteMbl. KoMmrbtoTepHbIe
cpezcTBa pa3paboOTKU U SI3bIKU
NIpOrpaMMHPOBaHUS
VHTEJIJIEKTYa/IbHbIX CUCTEM
Tema 2. OCHOBBI UCKYCCTBEHHbIX 2 - - 24 [K-2.1.,
HePOHHBIX ceTeil. BeejeHve B 11K-2.2.,
MallIMHHOe 00yUeHwe C ITK-2.3.
tensorflow
Tema 3. OcobenHoCTH 00paboTKU | - 2 - 24 [K-2.1.,
OOJIBIINX [JaHHBIX. MK-2.2.,
[TpeaBapuTesibHast MOATOTOBKA U TK-2.3.
aHa/u3 JaHHbIX. MallliHHOe
obyuenwue. [TocTpoeHue
perpecCMoOHHON MOZIesTu.
Tema 4. PacriosHaBaHue - 2 - 24 IK-2.1.,
n3obpakennii Ha Python ¢ IK-2.2.,
nomowyeio TensorFlow u Keras TK-2.3.
Koncynbranyu - - [IK-2.1.,
MK-2.2.,
IK-2.3.
MK-2.1.,
KonTtposb (3auer) 4 IK-2.2.,
[K-2.3.
nTOoro 8 96




4.2. CopepkaHue JUCHUIIUHBI

Tema 1. OcHoBHbIe noHATHA. Knaccupukamusa. O6/1acT npuMeHeHHs U
Q/ICOPUTM MOCTPOEHMSI HHTE/IVIEKTYa/IbHOU cucTeMbl. KoMnbloTepHBIE CpeACTBa
Pa3padoTKH U A3BIKH NMPOrPaMMHPOBAHUA HHTE/IEKTYa/TbHBIX CHCTEM

[ToHsITME UCKYCCTBEHHOTO WHTE//IeKTa: UCTOPUSI U COBPeMeHHbIe TI0/IXO/IbI.

Knaccudukaiius cuctem UN: cuMBoMyeckue, HelipoceTeBble, SBOJIIOIIMOHHbIE,
rubpusHbIe.

AnroputMmsl Tioctpoenusi IM-crcteM. JTaribl IPOEKTHPOBaHMs: COOp AaHHBIX,
BLIOOp MojlenH, 00yueHre, BeprudUKaIus.

O0630p obsacteii mpumeHeHusi M. yMmHBIe acCHUCTEHTBI, POOOTOTEXHHUKA,
aBTOHOMHBIM TPAHCIIOPT, aHA/IU3 IaHHBIX.

S3piku U cpeawl A noctpoenusi VW: Python, R, Prolog, Java. O630p
oubsmmorek: TensorFlow, Keras, PyTorch.

Armmapathbie cpeacTtBa: GPU, TPU u o6/1aunble 11aThOPMEL.

Tema 2. OCHOBbBI MCKYCCTBEeHHBIX HEMPOHHBIX ceTeil. BBejeHue B
MalnuHHoe 00ydeHue c tensorflow

OCHOBHbIe TIPUHIIUIIBI U CTPYKTypa HePOHHBIX CeTell.

[ToHsiTHE BeCOB, CMeIlleHUM, (PYHKITUM aKTHBALUMU.

Forward u backward propagation.

Turnbl HelpoceTeit: TTOJTHOCBsA3HbIE, CBEePTOUHbIE, PEKYPPEHTHBIE.

OcnoBsl paboTsl ¢ TensorFlow: rpadb! BEIUMC/IEHNN, CeCCUU, TIEpEMEeHHBIE.

[TocTpoenue u oOyueHue MPOCTO HeHPOCeTH A1l KIacCU(bHUKALIIH.

Tema 3. OcobeHHOCTH 00pabdoTKu O0obIINX JaHHBIX. IIpeABapuTebHasA
MOATOTOBKA H aHa/IW3 [JaHHbIX. MamuHHoe o0Oyuenne. IlocTpoeHue
perpecCiOHHOW MOJIeJiu.

Ponb ganHbIX B cucteMax VN, Turbl faHHbIX U (hOpMaThI.

MeTo/ibl OUMCTKH M TIOATOTOBKU AAHHBIX: CTaH/apTH3allysi, HOpMasu3alius,
KOZIMPOBaHUe KaTeropuaibHbIX MPU3HAKOB.

Busyanu3zaius faHHbIX. [locTpoeHre KOppessiiiMOHHON MaTPUIIbL.

Mojenu perpeccuu: TvHelHasi, jorucTuueckas. Mozienn Kiaccu@uKariyu.

[TpakTueckoe rippuMeHeHUe Mozesnel Ha Python c wcnosib3oBaHveM pandas,
numpy u scikit-learn.

MeTtpuku KauectBa: RMSE, MAE, TouHOCTS, recall.

Tema 4. PacniozHaBanue u3o0pakenuii Ha Python ¢ momompio TensorFlow
u Keras

OcHoBbI 00pab0TKM U300pakeHu B 3azauax M.

[Tpeobpa3oBaHye n306pa>keHU AJis TI0/IaYM B MO/eIb.

[TocTpoeHue CBepTOYHOU HEMPOHHOU ceTH B Keras.

[TpakTHKa: 3arpy3Ka JaTacera, o0yueHHe MO/ie/id, TeCTUPOBAHUE.

ToHKast HacTpoiKa U y/IyullleHde TOUHOCTH MO/Ie/H.

[TprMephI UCIT0/Tb30BaHMsT: MeNLIMHA, 0e301TaCHOCTb, PACITIO3HABAHME JIHUII.

5. YueOHO-MeToguuecKoe o0ecrieyeHHe CAMOCTOATETbHOH PabdoOThI
CTY/IeHTOB
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CamocTosTenbHasi paboTa TIPOBOAUTCS C Liebl0: CHCTeMaTH3allud U
3aKperyieHusT TI0/IyUeHHBIX TeOPeTUYeCKUX 3HaHWW W TIPAKTUUeCKUX YMeHUH
oOyuaroluxcs; yrayo/ieHusi W pacliipeHus TeopeTHMUeCKUX 3HaHWW CTY/IeHTOB,;
cdopMUpOBaHHs YMEHWM WCIIOMb30BaTh HOPMATUBHYIO, IIPABOBYIO, CITPABOUHYIO
JNOKYMEHTAI[|I0, YUeOHYI0 U CITeldasbHYI0 JINTepaTypy; Pa3BUTHS T03HABATe/IbHBIX
criocobHOCTeM Y aKTUBHOCTH  OOYyUarol[UXCs: TBOPUECKOH  WHMIMATHBBI,
CaMOCTOSITEJTbHOCTH,  OTBETCTBEHHOCTH,  OPraHH30BaHHOCTH;  (hOpMHpPOBaHHe
CaMOCTOSITEJTbHOCTU MBIIITEHHS, criocoGHOCTeH K CaMOPpa3BUTHIO,
COBEpIIEHCTBOBAaHUIO W CaMOOpraHu3anuy; (GopMUpoBaHUS MPOdeCcCHOHaTbHBIX
KOMITeTEHIHIA; Pa3BUTUIO UCC/IeZI0BATeIbCKUX YMEHUN CTYZEHTOB.

®opMbI ¥ BH/IbI CAMOCTOSITE/TBHON PabOTBHI CTY/I€EHTOB: UTEHWe OCHOBHOW U
NIOTIOJTHUTENIbHON  JIMTepaTypbl — CaMOCTOSITe/IbHOE W3yueHWe MaTepuaia 10
PEKOMEH/1yeMbIM JIUTePATyPHBbIM UCTOUYHHKAM; paboTa ¢ GMOJUOTEUHBIM KaTalOrOM,
CAaMOCTOSITeJTbHBIA  TIOZI00pP HeoOXoAWMOlN /uTepaTyphl; paboTa coO coBapew,
CTIPaBOYHUKOM; TIOWUCK HeoOxoAgumol wuH(popMaru B cetu VHTepHeT;
KOHCTIEKTUPOBaHHE HCTOUHUKOB; pedeprpoBaHHe HCTOYHWKOB, COCTAB/IeHHE
AHHOTAI[MM K TIPOUMTAHHBIM JINTEPAaTyPHLIM MCTOUHUKAM; COCTaBJIeHWe perjeH3ui u
OT3bIBOB Ha TPOYMTAHHBLIM MaTepuasl; CocTaB/ieHHe 0030pa MyO/MKalui 0 TeMe;
COCTaB/ieHMe U  pa3paboTKa TepMUHOJIOTHUECKOTO  CJIOBapsi;  COCTaBJIeHUE
XPOHOJIOTMUECKOW Tabsuilel; cocTtaBieHne Oubmuorpadun (6ubivorpaduueckoit
KapTOTEeKH); TIOATOTOBKAa K pa3/MuHbIM (opMaM TeKylllel KW MPOMeXYTOUHON
aTTecTaniu (K TEeCTUPOBAaHMIO, KOHTPOJIbHON paboTe, 3aueTy); BBINOJHEHHE
JOMAIIHAX KOHTPOJIBHBIX PabO0T; CaMOCTOATENbHOE BBLIMOTHEHUE TPAKTHUECKUX
3a/laHUl PETPO/IyKTUBHOTO TUMA (OTBETHI Ha BOMPOCHI, 3a/]aui, TeCThI; BBIIOJTHEHUE
TBOPYECKUX 3alaHUN).

TexHos0rUsi OpraHU3aly CaMOCTOSITe/TbHOM PaboThl 00yUaroIUXCs BK/IIOUaeT
WCTIO/Tb30BaHHWe  WH(POPMAI[MOHHBIX U MaTepUalbHO-TeXHUUECKUX  PeCcypCcoB
o0pa3oBaTeIbHOrO YUpeKAeHUs: OUOMMOTEKY C UMTAIBHBIM 3a/I0M, KOMIIBIOTEPHBIE
KJacChl C BO3MOXKHOCTBIO paboThl B VIHTepHer; ayautopuu (K/Iacchl) mAjist
KOHCYJ/TbTAaIJAOHHOM [1eSITeTbHOCTH.

ITepen BbITOTHEHWEM OOYyYarOIMUMUCS BHEAYJUTOPHOM CaMOCTOSITETbHOMN
paboTHI TIperofiaBaTe/ib MPOBOAUT KOHCYJLTHPOBAHUE TI0 BBITIOJIHEHHIO 3aJ[aHuS,
KOTOPbIM BK/IOYAeT 1efb 3aJaHusl, €ero COJiepXKaHWs, CPOKU BBITIOJTHEHUS,
OpPHEHTHPOBOYHBLIM 00beM pabOThI, OCHOBHbIE TPeOOBaHMS K pe3y/bTaTaM padOThl,
KPUTEPUU OlLIeHKA. Bo BpeMsi BbINOMHEHWs OOyuaroIUMMHUCS BHeayAUTOPHOMN
CaMOCTOSITe/IbHOM pabOoThI ¥ TIPK HEOOXOAUMOCTH TIPEIo/iaBaTe/lb MOXKET TTPOBOIUTh
WH/IMBU/yabHbIe U TPYIIIOBbIE KOHCY/TbTALIUM.

KoHTpo/Ib  camMoCTOsITe/IbHOM ~ paboOThl  CTYJEHTOB  IIpefyCMaTpHBAeT:
COOTHeCeHHe COjiep>KaHUsI KOHTPOJIS C Tie/iIMUA 00y4ueHUsI; 00beKTUBHOCTb KOHTPOJIS;
Ba/IMIHOCTh KOHTPOJII (COOTBETCTBHE TIPeAbSIBISEMbIX 3aflaHU TOMY, UTO
TIpe/irio/iaraeTcss  TPOBEPUTH);  AvddepeHIavi0  KOHTPOIbHO-U3MEPHUTE/TbHBIX

MaTepHuasoB.
®opMBbl KOHTpOJISI CaMOCTOSITE/IbHOM  paboOThl: TPOCMOTP U TpOBepKa
BBITIOJTHEHUSI ~ CAMOCTOsATe/IbHOW  paboThl  TperojjaBaTesieM;  OpraHu3aLys

CaMOIIPOBepPKH, B3aWMOTIPOBEPKU BBITIOJHEHHOTO 3aJiaHusi B TpyIire; o0Cy»KeHue
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pe3y/IbTaTOB BBITIOJTHEHHON paboThI Ha 3aHSATHH; TPOBe/leHHe MMCbMEHHOTO OTpOoCa;

MpOBe/ieHNe YCTHOTO OIMpOCa;

opraHu3alys W TIpOBeJileHWe WHAUBU/YaTbHOTO

cobece/loBaHusI; OpraHU3aIiys U TTPoBe/leHHe cobece0BaHUS C TPYIITION.

ITepeueHb BOMPOCOB, 0TBOJUMBIX Ha CAMOCTOSITe/IbHOE 0CBOeHHe AUCIUTL/IUHBI,
(hopMBI BHEayJUTOPHO# CaMOCTOATE/TbHON PadoThI

HaumenoBaHue
TeM (pa3jesoB)
JMCIIHITHHBI

HEPE‘IEHI) BOIIPOCOB, 0TBOAUMBIX Hd CAMOCTOATE/IbHOE
ocBoeHue

®opMBbI BHEAyJUTOPHOM
CaMOCTOATe/IbHOH
padoThI

Tema 1. OcHOBHbIE
TIOHSATHSI.
Knaccudukarys.
Ob6nactu
TIPUMEHEeHUs U
aJITOPUTM
TIOCTPOEeHMUS
VIHTeJI/IeKTyaTbHOU
CUCTEMBI.
KowmribroTepHbie
cpeAcTBa
pa3paboTKu U
S3BIKU
TIPOTPaMMUPOBaHUS

HWHTEJUVIEKTYa/IbHBIX
cucrem

1. IToHsATME UCKYCCTBEHHOI'O MHTEJ/IIeKTa U er0 OCHOBHbIe
XapaKTepUCTUKHU.

2. Knaccudukarys cucteM UCKYCCTBEHHOTO UHTEJI/IeKTa.
3. OCHOBHBIE MTOAXO/BI K CO3/IaHNI0 cucTeM V.

4. DTarnbl IPOEKTUPOBAHUS CUCTEeM UCKYCCTBEHHOIO
VIHTeJI/IeKTa.

5. IIpumepsl coBpemeHHbIX M-crcteMm.

6. Pazmiune Mexxay cabbIM U CUIbHBIM MCKYCCTBEHHBIM
VIHTe/UUIEKTOM.

7. Posnb 3HaHuii 1 yioruku B UN.

8. Biiusinue VI Ha 00111eCTBO U 9KOHOMUKY.

9. DTuyeckue acneKTsbl UCnoib3oBanusa NN.

10. IlepcrieKTUBBI pa3BUTHS CUCTEM UCKYCCTBEHHOIO
VIHTeJIJIeKTa.

AHanu3 KoHKpeTHOM V-
CHUCTEMBI U €€ CTPYKTYPBI.
[Mouck 1 cucTemMaTr3aLus
MaTepuasoB I10
knaccudukanun V. O630p
OTeUueCTBeHHBIX pa3paboToK
B 00/1aCTH UCKYCCTBEHHOT'O
WHTe//IeKTa.

Tema 2. OCHOBBI
WCKYCCTBEHHBIX
HEMPOHHBIX CeTeu.
Bgenenne B
MallMHHOe 00yJeHue
c tensorflow

1. OcHOBHBIe NPUHLUIBI HYHKI[MOHUPOBAHUS
VICKyCCTBEHHOI'O HEeMpOHa.

2. ApxXuTeKTypa O/JHOCJOMHBIX U MHOTOCJIOMHBIX HEHPOHHBIX
ceTel.

3. Ha3zHaueHue 1 Tunbl (yHKIMI aKTUBAL[UU B HEUPOCETSIX.
4. MexaHu3m 06paTHOTO PacIpOCTPaHEHUs OLITUOKH.

5. Paznuuus mexky oOyueHHeM C yuauTesieM U 6e3 yuuTesis.
6. [TonsiTHE TIepeoOyUeHHsI U METOABI €T0 MPeJOTBPalleHMsl.
7. OcHoBbI paboTsl ¢ TensorFlow Kak 6ubmoTekoi
MalllMHHOTO 00yYeHusl.

8. [IpuMepsI NprMeHeHUs HelipoceTel B peasbHbBIX 3a/jauax.
9. Posib oNTMMK3aTOPOB B TIpoLiecce 00y4yeHus1 HEHPOCEeTH.
10. DTambl rnocTpoeHus mpocToi Mogenu Ha TensorFlow.

N3yueHue BH/1e0yPOKOB I10
TensorFlow. Harricanue
riporpaMMmsl Ha Python c
WCTI0Tb30BaHUEM
HelipoceTu. CpaBHeHHe
pa3HbIX TUTOB (QYHKLWN
aKTHBaL1U.

Tema 3.
OcobeHHOCTH
06paboTky 60/IBIIIX
JlAHHBIX.
IIpenBapurenbHas
NO/IrOTOBKA U
aHa/u3 JaHHbIX.
MaitmHHOe

1. OnpeniesieHre U KIrOUeBble XapaKTePUCTUKH OOMBIINX
Jl@HHBIX.

2. OcHOBHBIe 3Tarbl IOATOTOBKU JAaHHBIX K aHa/IN3Yy.

3. MeTozp! 0UMCTKH, HOpMaIr3alyy U TpaHchopMaLyy
Jl@HHBIX.

4. TlpumeHeHre 6ubmoreky Pandas Jj1s aHa/mM3a IaHHbBIX.
5. OT/mMure KaTeropuaabHbIX U UACIOBBIX IIPU3HAKOB B
aHanuse.

6. Bupl perpecCMOHHBIX Mozieneli 1 006/1aCTh X

Amnanus CSV-gaiina u
MO/ITOTOBKA JJAHHBIX K
perpecCMOHHOMY
MO/Ie/TMPOBaHUIO.
[TocTpoeHve MMHENHOU
perpeccuu Ha Python.
Pa3paboTka BU3ya/iu3aluu
JIJAaHHBIX C TIOMOILIIbIO
Matplotlib u Seaborn.
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obyueHme. TIPUMeHEeHMSI.
ITocTpoenue 7. OCHOBBI JINHENHOW perpeccuy 1 eé mocTpoeHue.
pErpeccrHoHHOl 8. IToka3zaTenu Ka‘-.IEFTBa MOJie/IM ¥ MeTO/Ibl MX pacyera.
MojerH 9. Unrerparus Scikit-learn B maiimHHOe obyueHue.
' 10. IIpuMeps! perpeCCMOHHOIO aHa/Inu3a Ha peasbHbIX

Habopax JaHHBIX.
Tema 4. 1. OcHOBHBIE TOAXO/bI K PELLeHUI0 3a7ja4 KOMIbIOTEPHOT O AHanu3 apxXuTeKTypbl
Pacrio3HaBaHue 3peHHus. BbI6paHHOﬁ CNN-MO,Z[EJII/I.
1306pakenuii Ha 2. Oco6eHHOCTH TIpeACTaB/IeHUsT N300pa’keHUH B UMC/IOBOM CpaBHeHMe KauecTBa

opMmare. acrio3HaBaHUs MpU

Python c nmomotiisto bop N . . . |P P

3. ApxuTekTypa CBEpTOUYHbIX HeMPOHHBIX ceTeld (CNN) 1 eé | MCrosb30BaHUM Pa3HBIX
TensorFlow u Keras -

KOMITOHEHTHI. MO/IeJien.

4. Posb €10€B cBEPTKU U nyiuHra B CNN.

5. ITogroroeka Habopa M300paykKeHUH [I7Isi 00yUeHHUsS] MOJIeJIH.

Python.

6. IIpumenenue 6ubmmoreku Keras st paboTsi ¢
1300pakKeHUSIMH.

7. Vicriosib30BaHMe TIpeio0yUYeHHBIX MO/iesiel (HarpuMep,
VGG, ResNet).

8. MeTo/1b1 TOBBIIIEHUS] TOUHOCTH Pacrio3HaBaHUsI
1300paykeHU.

9. AHayu3 pe3y/bTaTOB PabOThI MO/IE/IA ¥ BU3YaU3aliysl.
10. ITpumep mpoeKTa KnaccuduKariuy u3o0paykeHHH Ha

IIIkana oneHUBAHUSA

[IIkasia o1jeHMBaHUs

KpuTepuu olieHUBaHUsI

«OTMUyHO»

OO6yuaroiuiicsa T/IyDOKO M COJep)KaTebHO pacKpbIBaeT
TEMYy CaMOCTOSITe/TbHOW pabOThbl, He JOIyCTHUB OIIMOOK.
OTBeT HOCUT pPa3BEPHYThIM M MCUEPIIbIBAIOIINM XapaKTep

«XO0poLIo»

OO6yuarormuiics B 1[e/I0M pacKpbIBaeT TeMy
CaMOCTOSITe/TbHOW paboThI, OJHAKO OTBET XOTs Obl Ha OVH
M3 HUX He HOCUT pa3BepHyTOr0 W HCUEepIIbIBAIOIIEr0o
Xapakrepa

«Y OB/I€TBOPUTE/IBH
o»

Ob6yuatoruiics B L[e/IOM pacKpbIBaeT TeMy
CaMOCTOSITe/IbHOW paboThl U I0MYyCKaeT psifi HETOUHOCTeH,
(parMeHTapHO paCKpbIBaeT COJlepKaHUe TeopeTUYeCKHUX
BOMIPOCOB WM WX pacKpbIBaeT Cofep)kaTelbHO, HO
JIOMyCKasi 3HauuTeIbHble HETOYHOCTH.

«HeynmoBneTBopurei
BHO»

OOyuaroluiics  He  B/lajeeT  BBIOpAaHHOW  TeMOM
CaMOCTOSATe/TbHOM pabOThI

6. OnieHouHbIe MaTepHabl ((POH/ OLEHOYHBIX CPe/ACTB) /I/I MPOBeJAeHUs
TeKyLlero KOHTPOJ/IA yCeBaeMOCTH, MPOMEXYTOYHOU aTTeCTAllMHd MO0 UTOram
OCBOEHMSA JUCIUILTHHBI

6.1. ITactiopt oHJa OL{EHOYHBIX CPE/ICTB
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ITK-2.3 ITpoeKkTUpyet

Ne KoHTposnupyemslie Kop u WNupykatop HanmeHnoBanue
pasziesnibl (TeMbl) HauMeHOBaHHe JOCTYDKEHUST OLIEHOYHOT' 0
JIACLIUTUIAHBI KOMITETEHLIUU KOMIETeHLIUU CpeACcTBa

1. Tema 1. OcHOBHBIE ITK-2. Cniocobex [TK-2.1 BeimosHsieT Ormpoc,
TIOHSITUSI. pa3pabaTbIBaTh aHa/u3 TpeboBaHUM K pedepar,
Knaccudukanusi. TpeGoBaHUs U MIPOrpaMMHOMY JIOK/a[Ji, TecT,
OO6sacTV MpUMEHEHUsI U | POEKTUPOBATh obecrieueHHI0 3aueT
aJrOPUTM MOCTPOEHHUs MPOrpaMMHOe [TK-2.2 Pa3pabatbiBaeT
WHTe/IIeKTya/IbHOU obecrieueHre TeXHUYeCcKre
CUCTEMBI. creLiiUKaLM Ha
KowmribtoTepHbie MpOrpamMMHbIe
cpeZcTBa pa3paboTKu U KOMITOHEHTBI U UX
SI3BIKU B3aUMO/IENCTBUE
MPOrpaMMHPOBaHUS [IK-2.3 TIpoekTtupyer
HHTeJ/IIeKTya/IbHbIX MpOrpamMMHOe
cucTemMm obecrieyeHre

2. | Tema 2. OcHOBBI [TK-2. Criocoben [1K-2.1 BeimosHsieT Ormpoc,
MICKYCCTBEHHBIX pa3pabaThiBaTh aHa/m3 TpeboBaHuH K pedepar,
HelipOHHBIX CeTei. TpeboBaHuUs U MPOrpaMMHOMY JlOKJ1afl, TecCT,
BBe/ieHHe B MAIIHHHO® TIPOeKTHPOBATh obecrieueHH0 3aueT
oGyuenwe c tensorflow IIpOrpamMMHOe [TK-2.2 Pa3pabaTbiBaeT

obecrieueHre TeXHUYeCKre
crieliupUKaIuM Ha
TIpOrpaMMHbIe
KOMIIOHEHTBI U UX
B3aHMO/IeNCTBHE
ITIK-2.3 IIpoekTupyet
MPOrpaMMHOe
obecrieyeHue

3. Tema 3. OcobeHHOCTH ITK-2. Cniocobex [TK-2.1 BeimnonHsiet Ormpoc,
06paboTKK GOJBIITNX pa3pabarbiBaTh aHa/M3 TpeboBaHUM K pedepar,
JAHHBIX. TpeboBaHUS U TIPOrpaMMHOMY JlOK7a[Ji, TecT,
ITpeBapUTe/bHAs MIPOeKTHPOBATh obecrieueHHI0 3aueT

IIpOrpamMMHoOe [TK-2.2 Pa3pabaTbiBaeT
TOATOTOBKA 1 aHa/M3 obecrieueHne TeXHUUecKHe
JAHHBIX. MallMHHOe crielUKaLUy Ha
obyuenue. [TocTpoeHue TIpOrpaMMHbIe
perpecCOHHON MO/IesH. KOMITIOHEHTBI U UX
B3aHMMO/IeUCTBHE
I1K-2.3 IIpoekTupyet
MpOrpaMMHOe
obecrieyeHue

4, Tema 4. Pacnio3HaBanune | [IK-2. Ciocobex [1K-2.1 BeimosHsieT Ornpoc,
n306pakeHuii Ha Python | PaspabaTtbiBath aHa/u3 TpeboBaHUM K pedepar,
¢ omonpio TensorFlow TpeGoBaHUs U MIPOrpaMMHOMY JIOK/a[Ji, TecT,
1 Keras TIPOEKTHPOBATh obecrieueHHI0 3ayer

MPOrpaMMHOe [TK-2.2 Pa3pabatbiBaeT

obecrieueHvie TeXHUUeCKHe
crierfudUKalMy Ha
MpOrpamMMHbIe
KOMITOHEHTBI U UX
B3aUMO/IENCTBUE
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TPOrpaMMHOe
obecrieyeHue

Irtansl popMupoBaHusa KoMieTeHIMA B mpouecce ocBoenusi OITOII npsimo
CBSI3aHbI C MeCTOM [WCLUIUVIMH B oOpa3oBaTe/sbHON mporpamme. Kaabli 3Tarm
dbopMUpOBaHMs KOMIMETEeHLIUM, XapaKTepu3yeTcsl Omnpefle/IeHHbIMU  3HaHUSIMU,
YMEHUSIMU Y HaBbIKaMU U (W/IM) OMBbITOM NpodeCcCUOHaIbHOU JesiTeTlbHOCTU, KOTOPbIe
OLIEeHMBAKOTCA B TIPOLleCcCe TeKYIero KOHTPOJSI YCIeBaeMOCTH, TPOMEXYTOUHOU
aTTeCcTalyy M0 JUCLUTUIMHE (MPaKTHUKe) U B POLIeCCe UTOTOBOM aTTeCTaluu.

HucouriiHa  «OCHOBBI  CUCTEM HWCKYCCTBEHHOI'O MHTeJJIEKTa»  SBJISIeTCS
TIPOME)XYTOUHBIM 3TarloM KOMIUIeKCa [JUCLUIVIMH, B XOZe U3yUYeHUs] KOTOPBbIX Y
CTyeHTOB (hopMUpYrOTCS KomrmieTeHLmM [TK-2.

®opmupoBaHue KomneTeHUUU [1K-2 HauvHaeTcsi ¢ W3ydyeHUs] AUCLIUTIAHBI
YuyeOHasi TIpaKTHKa: O3HAKOMUTeNbHasi TMpakTuKa, «VHbopMallMoOHHbIE CeTU U
KOMMYHUKaluM», «lIpoeKTHasi [esTe/IbHOCTb», YueOHasi TIpaKTHKA: Hay4yHO-
uccienoBaresbckass  pabora  (TosiydeHWe — TI€PBUUYHBIX ~ HABLIKOB ~ HAy4YHO-
MCCiejoBaTeIbCKOM paboThl), YuebHas MpaKTHKA: TexXHoJorhdeckasi (TIPOEKTHO-
TEeXHOJIOTUYeCKast) MPaKTHKa, «ba3bl JaHHBIX».

3aBepmiaercss pabora 10 (OPMUPOBAaHMIO y CTYAEHTOB YKa3aHHBIX
KOMIIeTeHI[U B Xo/le W3yueHUsl AUCLUIIIMH «Ilapanie/ibHoe MporpaMMHPOBaHUe»,
«IIporpammupoBaHre Ha $3blKe HU3KOIO YpOBHs», «CHUCTEMHOe IIpOrpaMMHOe
obecrieueHue», «Teopus BBIYMC/TUTETbHBIX TIPOL{eCCOB u SI3bIKOB
MpOrpaMMMPOBaHUs», «IPrOHOMUKa», « TeXHUUeCKrul nu3aiiH», [Iponu3Bo/icTBeHHas
TpaKTHKa: TeXHOJIOTUYeCKast (MpOeKTHO-TeXHOI0ThYeCcKast) TPaKTHKa,
[Tpou3Bo/CcTBeHHAss TIPAKTHUKA: Hay4YyHO-MCC/ae/oBaTeNnbcKasi pabota, «lludposas
obpaboTka CUTHAJIOB», «ApXUTeKTypa BbIUWC/IUTE/TbHBIX CUCTEMY,
[Tpon3BoCTBEeHHAS TIPAKTHKA: MPeAJAUIJIOMHAs MPpaKTUKa.

WtoroBasi olieHKa chopmupoBaHHOCTH KomrieteHI[uu [1K-2 orpegensieTcs B
nepuop, I'ocyziapcTBeHHasi WTOroBasi arTecTalusl: MOATOTOBKA K CJave U CZada
roCyZlapCTBEHHOI 0 5K3aMeHa, ['ocy1apcTBeHHasi UTOrOBasl.

B nporjecce usyueHnusi AUCHUIUIUHBI, KOMIIETeHI[UU TaK)Xe ()OPMHUPYIOTCA
MO3TarHo.

OcHoBHbIMM 3TanamMy ¢opmupoBanus [1K-2 npu u3yuyeHMM [UCLIATIIMHBI
b1.J(M).B.[IB.4.2 «OCHOBBI CUCTEM HWCKYCCTBEHHOTO WHTEJIJIEKTa» SIBJIETCS
rocsiefioBaTe/IbHOE U3yueHUe Co/lep>KaTeTbHO CBSI3aHHBIX MeXXy Co00 TeM yueOHBIX
3aHATUU. [VI3ydyeHuWe KaX[AOW TeMbl IIpejriosiaraeT OBJafleHUe CTyZJeHTaMu
HeoOXOMMBbIMU JIeCKPUIITOPAMU  (COCTaBJISIOLMMM) KOMIIeTeHLMH. [Ifs1 OLleHKH
YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHLIM B TMpOLiecce H3y4YeHUs JUCLIUIIMHBI
Ipe/lyCMOTPeHO IIpoBeJieHHWe TeKylllero KOHTpOJId YCIIeBaeMOCTH I10 TeMaM
(pa3zesaM) AUCLMIVIMHBL U IPOMEXYTOYHOW aTTeCcTalyy 10 JUCLIUIIMHE — 3a4eT.

6.2. KoHTpo/IbHBIE 33/laHMA W MaTepUa/Ibl, HeOOXOAMMBIE /IS OLEeHKH
3HAHUM, YMEHUM ¥ HAaBBIKOB M (WIH) OMNbITA JAeATe/IbHOCTH, XapaKTePU3yHIIHNX
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yTanbl GopMHPOBaHMsA KOMIIETeHLIMA B MpoIjecce 0CBOeHHs1 00pa3oBaTe/IbHOMN

NporpaMmaslI

6.2.1. KoHTpo/ibHbIe BOMPOCHI MO TeMam (pa3jenaM) AJisi ompoca Ha

3aHATUAX
Tema (pa3gen) Bornpocsi
Tema 1. OcHOBHBIE [1K-2
TIOHSITUS. 1. ns1 perieHyst KaKUX 3a/1au UCIO/Ib3YIOTCSI OCHOBBI CHCTEM
Knaccudukanusi. WCKYCCTBEHHOT'O MHTeJI/IeKTa.

O6nacTy mpuMeHeHus U
aJrOpUTM MOCTPOEHUS
VIHTEJIJIEKTya/IbHOU
cucrtemsl. KoMmnbroTepHele
cpezicTBa pa3paboTKu U
S3BIKU
NIpOrpaMMHPOBaHUS
VIHTeJIJIEKTYa/IbHbIX
cucTeM

2. Knaccudukaiusi MHTe/1eKTya bHbIX CUCTEM.

3. OTinume peleHys 3a/a4 C MIOMOLBIO UHTEJ/IEKTYa/IbHbIX CUCTEM OT
KJIaCCMYeCKOr0 UMIePaTMBHOIO MOAX0/a.

4. O6acTvi IPUMEHeHHs] UHTe/UIeKTYalbHBIX CUCTEM.

5. DKCMepTHbIE CUCTEMBI.

6. ANropyuTM NOCTPOEHUS K/1aCCUUeCKON UHTe/UIeKTyalbHOM CUCTEMBI.
7. CrieLjuanvi3upoBaHHbIe S13bIKKA NTPOrPaMMHPOBaHUSI.

8. S13pIKOBBIE CpeZCTBA it pabOThI C MacCHBaMu. ATITapaTHOe
YCKOp€eHHe BbIUMCIEeHUH.

9. Pemienus komnanuu Google.

10. Petienust Komnanuy Microsoft /7151 TOCTpoOeHUsI UHTe/IeKTyalbHbIX
CUCTEM.

11. JavaScript B MHTe/IJIeKTya/IbHbIX CUCTEMax.

Tema 2. OCHOBBI
UCKYCCTBEHHBIX
HEMPOHHBIX CeTeu.
BBezieHue B MallIMHHOE
obyuenue c tensorflow

[TK-2

. Brionoruueckuii MpOTOTUI UCKYCCTBEHHOTO HEMPOHaA.

. [ToHsiTHe NCKYCCTBEHHOIO HEHPOHa.

. [lonsiTve pyHKUMY akTHBaLUWU. Buzibl GyHKIMI aKTUBaL[UK.

. OpHOCI0VHAs CTPYKTypa HEMPOHHOM CETH.

. MHoroc/ioiiHasi HelipOHHasl CeTb.

. CeTr IpsIMOr0 pacrpoCTpaHeHus.

. CeTu c 0OpaTHBIMU CBSI3SIMHU.

. ObyueHrie HEIPOHHOM CETH.

. bazoBeble asiemenThl TensorFlow. IToHsiTHe rpada BeIUKC/IeHUH.
10. TenH3o0psl, orepanuu 1 repeMeHHbIe.

11. YcrpoiictBa B TensorFlow a5 3amycka Batero koga Ha GPU, CPU
WU KJ1acTepax.

OCoOoONOOUTL A~ WN -

Tema 3. OcobeHHOCTH
006paboTKu 60/BIINX
JlAaHHBIX.
IIpenBapuresnbHas
MO/IrOTOBKA Y aHa/n3
JlaHHbIX. MallHHOe
obyuenue. [TocTpoeHue
perpecCHMoOHHON MOJie/u.

[K-2

1. Heob6X0AMMOCTB TIpeZIBApUTE/TbHOM TIOATOTOBKH /IaHHBIX.

2. IMTonsTre miporyckoB. Crioco6bl 3aT0/THEHHS POy CKOB.

3. KareropuasnbHble IpyU3HaK. AJITOPUTMBI TIPe0Opa30BaHus
KaTeropuasbHbIX [TPHU3HAKOB.

4. TlpeaBapuTe/TbHBIN aHAU3 JJAHHBIX. Y CTpaHeHHe BLIOPOCOB.

5. TToHsATHE 3aBUCMMOCTH JaHHbIX. Koppessius.

6. Hopmanusaius gaHHbeiX. HopMmasibHOe pacrpefeneHue.

7. AJITOPUTM TOCTPOEHUS CUCTeMbI MallIMHHOTO 0OyUeHUsi C yuuTesieM.
8. Obyuarorriast ¥ TecToBast BEIOOPKa.

9. Metop K-6/mkalimx coceei.

10. [lepeBbs peleHuH.

11. PemieHue 3aiaun KiacCU(pUKaLIMKM Ha rpuMepe upucos Puiiiepa.

Tema 4. PacriosHaBaHue
n300pakeHuii Ha Python c

[1K-2
1. Bubmorteka TensorFlow / Keras.
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riomotnbio TensorFlow u
Keras

2. Pacrio3HaBaHMe U300paykeHHH (KmacCUbUKaIvs).

3. Vi3BneyeHue NpU3HAKOB MPY MTOMOLIHA (PUIBTPOB.

4. CBepToyHasi HeMPOHHas CeTb.

5. Pabouwmii riporjecc MaliMHHOTO 00yueHUst KjaccudrkaTropa
M300pa>KeHHH.

6. Pacnio3HaBanue u3obpakeHuit ¢ CNN.

7. bubmumoteka scikit-learn. Mlcrionb3oBaHue /17151 TOCTPOEHUS
perpecCUOHHON MOJIeTH.

8. JInHelHas ¥ NOJIMHOMUYA/bHAs perpeccusl.

9. Ncnonb30BaHre HEMPOHHOW CETH [i/1sl TOCTPOEHUS perpeCcCUOHHOMN
MO/Ie/TH.

10. JepeBo npuHsaTUs pellieHnid U Ciiy4aliHbIN Jiec.

11. Pemenuie 3asau perpeccuu ¢ TensorFlow: mporHosrpoBaHue 1jeH Ha
JoMa.

IITka/1a oujeHMBaHWA 0TBETOB HAa BONPOCHI

IlTkana oljfeHUBaHUS

Kputepuu onjeHrBaHus

OO6yuatomumiicsi TTy0OKO U COZiep>KaTeIbHO PACKPhIBaeT OTBET Ha

«OTIMUHO» KaX/IbIii TEOPEeTHUECKUM BOIMPOC, He AOMYCTHUB OMIMO0OK. OTBeT
HOCUT pa3BepPHYTHIN M MCUepIILIBAIOIINM XapaKTep.

OOGyuaronuiicsi B 11eJIoM PacKpbIBaeT TeopeTHUecKre BOMPOCHI,

«Xopo1o» OJJHAKO OTBET XOTsI Obl HAa OJWH W3 HUX He HOCHUT pa3BepPHYTOTO U

HMCUEPIIbIBAOIIEr0 XdpaKTepd.

«Y [JOB/IETBOPUTEJILHO»

OOyuaroIHiics B 11eJI0OM pacKpbIBaeT TeOpeTHUeCKHe BOIIPOCHI 1
JIOTlyCKaeT psAJ, HETOYHOCTel, (¢parMeHTapHO pacKpbIBaeT
coZiep)kaHue TeOpeTMUeCKHWX BOIPOCOB WM HX pacKpbIBaeT
cofiepyKaTesbHO, HO [0IyCKasl 3HaYUTe/IbHble HETOYHOCTH.

«HeyznoBneTBOpUTENILHO OOyuarouiicsi He 3HaeT OTBETOB HAa  IIOCTaB/IeHHbIE
» TeopeTUYeCcKHUe BOIIPOCHI.
6.2.2. Tembl /i1 JOK/Ia/I0B

Tewma (pa3gen) Boripocsi
Tema 1. OcHOBHBIE [1K-2
TTOHSITHSI. 1. ObnacTu IpUMeHeHUsl UHTe/IeKTyaTbHbIX CUCTeM B COBPeMeHHOM
Knaccudukanms. WHYCTPUU.
Ob6nacty npumeHeHusi U | 2. OT/iMUKe UHTeIEKTYalbHbIX CUCTEM OT TPaJULIMOHHOTO
aJIfOPUTM TIOCTPOEHUSs TPOrpaMMHPOBAHUSI.

VIHTeJJIEKTya/IbHOU
CUCTEMBI.
KowmribroTepHsie
cpezcTBa pa3paboOTKU U
SI3BIKU
[pOrpaMMHpPOBaHUS

HWHTEJ/VIEKTYa/IbHBIX
Cucrem

3. WicTopus pa3BUTHS UCKYCCTBEHHOT'O UHTEI/IeKTa.

4. CTpyKTypa 1 KOMIIOHEHTbI K/1IaCCUUeCKOW UHTe//IeKTyaabHON
CUCTEMBI.

5. DKCIIepTHbBIe CUCTeMBbI: PUHLAIEI PA00THI ¥ TIPUMepPbI TPUMeHeHHUsI.

6. O630p coBpeMeHHbIX SI3bIKOB ITPOrpaMMUpOBaHust f71s1 pa3pabortku UC.
7. Poib anropuTMOB B ITOCTPOEHUU MHTEJ/UIEKTYa/IbHBIX CUCTEM.

8. AnimapaTHoe yCKOpeHHe BbIUMC/IeHU B MHTE//IEKTya/IbHbIX 3a/Jjauax.
9. Posb komnanuii Google u Microsoft B passutuu UN.

10. Ucrionb3oBanue JavaScript u TypeScript B Be6-0preHTHPOBaHHbBIX
HC.

Tema 2. OcHOBBI

ITK-2
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HCKYCCTBEHHbBIX
HelMpOHHBIX CeTel.

BBegieHrie B MalllIMHHOE
obyuenue c tensorflow

1. Bronoruyeckre 0CHOBBI KCKYCCTBEHHOTO HEMPOHa.

2. Tunel GyHKLIMN aKTUBALMK U 06/1aCTH UX TIPUMEHEeHUsI.

3. Paznuuus Mexxy 0JHOC/JIOMHOM U MHOTOCJIOMHOM HEMPOHHOM CEThIO.
4. CeTH MpsIMOTO PacNpOCTPaHeHUsI U CeTH C 00PaTHBIMU CBSI3SIMMU.
5. Metozvika oOyueHVst HeiPOHHOM CeTH: TPaJJMeHTHBIN CITyCK U
backpropagation.

6. O630p dpeiimBopka TensorFlow: apxuTekTypa v IPUHITMITHI.

7. ITonsithe BbuMc/IMTenbHOTO rpada B TensorFlow.

8. O630p TeH30pOB U OMeparyii C HUMHU.

9. Ucnons3oBanre GPU u TPU B 00yueHnH HelipoceTeii.

10. ITpumenenue TensorFlow B pea/ibHbIX MTPOEKTaX.

Tema 3. OcobeHHOCTH
06paboTKy OOMBIINX
JlaHHBIX.
IIpenBaputenbHas
MO/IFOTOBKA Y aHa/In3
Jla”HbIX. MalHHOoe
obyuenwue. [TocTpoenue
perpecCMOHHOU MOJIe/TH.

[K-2

1. ITpo6siema mpoITyCKOB B JAHHBIX Y METO/BI UX 00pPabOTKH.

2. AJITOpUTMBI KOIUPOBaHUS KaTeropuasbHbIX TIPHU3HAKOB.

3. MeTo/ibI BISIB/IEHUS U YCTPAHEHUS BLIODOCOB B JIJaHHBIX.

4. CtaTUCTUYeCKUIM aHau3 JaHHbBIX: KOPPeJIsLUs U KOBapHalysl.
5. MeTozbl HOpMaM3aLuy JaHHbIX.

6. BBefieHre B perpecCHOHHbIe MO/e/TU: JIMHEeHHast U TIOJTMHOMUAbHast
perpeccus.

7. Bubnoteka scikit-learn: ocHOBHbIE BO3MOKHOCTU U CTPYKTYpa.
8. OOyuatoiriasi ¥ TeCToBast BBLIDOPKA: 3a4eM pa3fiesTh.

9. Mcnosp30BaHMe MeTo/ja O/IMpKAMIIINX coceeli B 3a1auax
KJ1accuurKaLuyu.

10. IMocTpoeHue fepeBa peiieHui B Scikit-learn.

Tema 4. PacriosHaBaHue
n3o0paxenuii Ha Python
¢ nomotiisio TensorFlow
u Keras

[K-2

. bubnmoreka Keras: cTpykTypa u 0COOHHOCTH.

. AJITOpPUTMBI K/TaCCUPUKALIUA M300payKeHHA.

. [TpuHIWMIT paboThI CBEPTOUHBIX HEUPOHHBIX CETEM.

. Jraribl moctpoeHuss Mogenu CNN.

. 0630p bunLTPOB U cBepTOK B CNN.

. [Ipumepsl ucnonbzoBaHusi CNN B MeIMLIMHCKKX 3a/avax.
. ObpaboTka n300paykeHUI U reHeparys IPU3HAKOB.

. IIporHo3upoBaHue 1jeH Ha OCHOBe N300pa)KeHHI.

. CpaBnenue nogaxonoB KNN, CNN u siepeBa peltieHuUH.
10. Vicnonb3oBanue TensorFlow B MOOM/IEHBIX TIPUIIOXKEHHUSIX
pacro3HaBaHMUsl.

OO UT A WN -

IIIkana oneHUBaHUsA

[ITkasa o1jeHMBaHUSA

Kputepuu oLieHUBaHUs

OOGyuaromuiicsi Tyb0KO M cofiepyKaTeslbHO pacKpbiBaeT Temy

«OT/IMYHO» JIOK/Iafila, He [OMmycTUB OIMOOK. OTBET HOCUT pa3BepHYTHIA U
VCUepIbIBAKOIINM XapaKTep.

OOyuaronuiicss B 1[eJIOM pacKpbiBaeT TeMy [OK/aZia, O/HAKO

«XOopoLo» OTBET XOTS Obl Ha OJWH W3 HUX He HOCHUT pa3BepPHYTOr0 U

HCUEePITLIBAIOIIETO XapaKTepa.

«Y IOBJIETBOPUTE/IEHO»

OOyuJaroLIHMIACS B 1[eJIOM PacCKpbIBaeT TeMY JOK/Ia/ia U IOMTyCKaeT
psiT HETOUHOCTeM, (parMeHTapHO pPAaCKpbIBAeT COZIep)KaHHue
TEOPeTHUeCKUX BOMPOCOB WM UX PacKpbIBAaeT COZEp>KaTebHO, HO
JIOTTyCKasl 3HaUMTe/IbHble HETOUHOCTH.

«HeyoBneTBOpUTENHHO

OOyuaromuiics He B/a/leeT BbIOPAHHOM TeMOoi
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6.2.3. OnleHOUHBIE CpPe/iCTBA 0CTATOYHbIX 3HAHHUH (TeCT)

IIK-2.

1. Yto sAB/AsieTCS K/IIOUEBBbIM OT/IMYHEM UHTE//IEKTya/IbHOM CHUCTeMbI OT
TPaJULIMOHHOT0 a/iropurMa?

1)  Hcnonb3oBaHue nepeMeHHbIX

2)  Hanuuwue mosib30BaTe/IbCKOr0 UHTepderica

3)  CnocobHOoCTh K 00yUYeHHIO U aflarTaliiu

4) PaboTa TOMBKO B peaibHOM BpeMeHH!

2. Uro BXOAMT B OCHOBHOW KWK/ IIOCTPOEHHsI HHTE/UIEKTya/IbHOM
CUCTeMBbI?

1)  Komnusius, oT/IaKa, myO/TUKarIys

2)  Cobop TpeboBaHuii, TECTUPOBAHKE, YITAKOBKA

3)  COop maHHBIX, MOJeTMPOBaHKe, 00yUeHue, MPOBepKa

4)  KogupoBaHHe, THLeH3UPOBaHMe, IH(POBAHUE

3. Kakoul fA3bIK yalle BCero MUCIoJb3yercs A/l peaqu3aliid HeMpPOHHBIX
ceTen?

1)  Pascal
2)  Python
3) PHP

4)  JavaScript

4. YTo TaKoe 3KCrepTHas cucremMa?

1) CucreMa, OCHOBaHHas Ha 0a3ax JaHHBIX

2) Cucrema, SMyJIUpYOLLIasi IPUHSITHE PEIIeHUH SKCIIePTOM
3) KomMnbroTepHbili BUPYC C UCKYCCTBEHHBIM UHTE//IEKTOM
4)  Cucrema 51 3D-MoeMpOBaHUS

5. Kakas u3 HiKenepeuyuc/IeHHbIX (YHKIUM HCHOJIb3yeTC B KauecTBe
(PyHKIUM aKTUBaLIU?

1)  Cunyc

2)  T'umepbonmueckuii TAaHTe€HC

3)  Jlorapudwm

4)  CpeaHee apubMeTHueCcKoe

6. Uto Takoe TeH30p B 6ubmorexke TensorFlow?

1) TonpKO unc/ioBas rnepemMeHHas

2)  I'paduueckuii snemeHT

3)  OOwbeKT, mpejCTaB/ISIONIMNA MHOTOMEPHBIM MacCUB JAHHbIX
4)  Ilpocrtasi cTpoKa TeKcTa
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7. UTO U3 mepevync/ieHHOr0 fB/IAeTCA THUIIOM HMCKYCCTBEHHOU HEHPOHHOM
ceTu?

1) DHTML
2) CNN
3) XML
4)  ARP

8. Kakou MeTo/] MCNo/Ib3yeTcCsl /I/isi OLIeHKH TOYHOCTH MO/e/IM Ha HOBBIX
JIQHHBIX ?

1)  OO6yuaroiijast BIOOpKa

2)  TecroBas BEIOOpKA

3)  Cxkarue JaHHBIX

4)  KbsuwmpoBaHue

9. Kakoii TUI CBA3U XapaKTepeH /IS ceTeld C 00paTHOM CBA3BIO?
1)  OpHOCTOPOHHSA

2)  Hukmueckas

3) CnayuaiiHas

4)  IlapannenbHas

10. YTo 13 mepeunc/IeHHOT0 XapaKTepHu3yeT 00ydyeHHe C yunTe/iemM?
1) OTcyTcTBHe 00yUaroImuX AaHHBIX

2)  Pab6ora 6e3 TecToB

3) Vcrionb3oBaHue pa3MeueHHOro Habopa JaHHbIX

4)  OOyuenue 6e3 oOpaTHOM CBSI3U

11. Kakoii 371eMeHT OTBedaeT 3a mnepejady UH(opManyu B HeHPOHHOU
cetu?

1)  ®Punbtp
2)  Bec cBs3u
3) Tlopor

4)  Kareropus

12. Yo Takoe nepeodyuenue (overfitting)?

1)  OtcyrcTBHe 00yueHus

2)  Hwuskas TouHOCTh Ha 0OyuyaroIrieit BbIOOpKe

3)  OranuHasg paboTa Ha oOyuarolieii BLIOOpPKe, HO IyIoXasi Ha HOBBIX JJaHHBIX
4) OmmbKa KOMITUISLIAN

13. Uto pgenaer c/10¥ aKkTUBALlMy B HEIPOHHOM CeTH?
1)  YmeHsbliaeT pa3mep BXOAHBIX JaHHBIX

2)  TIpeoGpasyer BXO/{HbIE JlaHHbIe B KaTeropuu

3) BBoauT HeIMHEMHOCTh B MO/1e/Ib
4) Pa3buBaeT faHHbIe Ha TPYMIIbI
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14. Kakas u3 0M0/1MOTeK HCHO/Ib3yeTcd /AJIi MAIIMHHOr0 00yuyeHHs B

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

15. Uro Takoe o0yueHue 0e3 yuuresis?

1)  Hcnonb3oBaHue BHeITHeH 6a3bl 3HAHUH

2) PaboTa c KaTeropu3rMpoBaHHBIMU JJAHHBIMH
3)  OG6yuenue Mofenu 6e3 pa3MeueHHbIX JJaHHbIX
4)  Tlepepaua 3HaHuu Mexay A

16. Kak Ha3bIBaeTcs Npoiecc KOPPeKTUPOBKH BeCOB B HEMPOHHOM CeTH?
1)  AkTuBanus

2)  Vunumanusanms

3)  OOyuenwue

4)  Hopmanu3zanus

17. Uro nmpeacraBaseT codoit rpad Berunciennid B TensorFlow?
1)  basa jaHHBIX

2)  Crmcok 6ubmmoTek

3) CxeMa 3aBUCHMOCTeN MeXAy orepalysmMu

4)  MaccuB uucen

18. Kakoi Tun JaHHBIX Haubosiee yacTo ucnoib3yercs B TensorFlow ais
npe/|CTaB/IeHNsI BXOAHBIX AAHHBIX?

1)  Tabmuiel

2)  TeH30psl

3)  MaccuBbl CUMBOJIOB

4)  Koprexu

19. YUro genaer GpyHKIHs MOTEPh B MO/E/IH MAIIMHHOT0 00yUeHHUs?
1)  Crtpour rpad

2)  XpaHuT IMapameTphbl

3) OuieHMBaeT TOYHOCTD TIpe/iCKa3aHust

4)  [denut BBIOOPKY

20. Yto ob603HauaeT TepMHH KIacCH(UKaLMsA B MAIIMHHOM 00y4eHHU?
1)  IIporHo3upoBaHHWe HelpepbIBHBIX 3HAUEHWH

2) I'pyninvpoBKa JaHHbIX

3)  HasHaueHue 00BHEKTOB K KaTeropusim

4)  Ypanenue ny0nMKaToB
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21. Kakou a/iropuT™M NoAX0AuT /s 3a/ia4 perpeccuu?
1)  Metog 6mmKalimx cocemeit

2)  JlepeBbs peleHuu

3)  JluHeuHas perpeccusi

4)  Mertop K/1acTepy3aluu

22. Kakou 3j71eMeHT onpeje/isfieT CTPYKTYpPy HeHpOHHOM CceTu?
1)  KosmwmuecTBo uteparuii

2)  KommuecTBO C/I0€B U HEHUPOHOB

3)  OOBem BbIOOPKHU

4)  CKopoCTb Tpoljeccopa

23. Uro Takoe 31m0xa B npoiecce 00yueHns HEHPOHHO# CeTH?
1) OpuH 11ar 06paTHOTO pPacIpoCTPaHeHUs

2) OfyH TIOJTHBIN TTPOX0/] TI0 06yYaroIM JaHHBIM

3)  Ureparusi o TecTOBOI BHIOOPKE

4)  CxaTue Mozenu

24. Kakoul U3 cjejyl0lUX aJIrOPUTMOB OCHOBAH Ha PAaCCTOSAHMU MEXAY
o0BbeKTamMu?

1)  MeTo/ ONOPHBIX BEKTOPOB

2)  Meroa K-6mmkalimmx cocemeit

3) I'pagueHTHBIM CITyCK

4)  baitecoBckasi Knaccudukalus

25. Uto TaKoe «BbIOPOC» B Habope JaHHBIX?
1)  TloBTOpsIOLIEECS 3HAUEHHE

2) OmmbKa KOMITUISILIAH

3)  AHOMaJbHO OT/IMUAKOIIeeCs 3HaUeHue
4)  3HaueHue IO YMO/YaHHUIO

26. KakoM 1mar c/iefyer 3a 3TaroM NOAr0TOBKHU JaHHbBIX?
1) Cxxatue

2)  OO6yueHue MOJeMH

3)  TecrtupoBaHue UHTepdeiica

4)  Kongeptaljus ¢opmMaToB

27.YTo siB/IsieTCA OCHOBHBIM HeA0CTAaTKOM OAHOC/IOMHOU HEMPOHHOM CeTH?
1)  CoXXHOCTb HaCTPOWKH

2)  Manasi TOUHOCTb

3)  HeB0O3MOXXHOCTH pellieHUs] HeJTMHeHWHbIX 3a/jau

4)  Hwuskas CKOpOCTb

28. Uto aenaer o0paTHOE PacrpoCTPaHeHHe OITHOKU?
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1)  YmenbImaet Bpemsi 00yueHUst

2)  Ormpegenser HY)KHYI0 apXUTEKTYpPY
3)  OOGHOBIsET Beca MOe/TH

4)  [lenaeT mporHo3

29. Uto Takoe cBepTOUHbIM /10l B CNN?

1)  Csoi, npeobpa3yroiiuii KaTeropuu

2)  CnoM, BBIUMC/SIOLMHI TIJIOTHOCTh

3)  Crnoii, u3B/eKaroIMi MpU3HAKU U3 U300pakeHUH
4)  Cno# yaaneHus BbIOPOCOB

30. B uem cocTouT 3a/faua nNpejo0OpPadOTKH JaHHBIX?

1)  CoprupoBka ¢aiinioB

2)  YpaneHue npo0OeyioB B TEKCTe

3)  TlpuBejeHHe JaHHBIX K TIPUTOJHOMY JJIsI aHA/IA3a BUY
4)  [OobaBneHue IITyMOB

31. Kakon ¢opmar uaimge HCHosb3yercs AJAf BU3ya/JbHbIX [JAHHBIX B

o0yueHUM?
1) XML
2) JPEG
3) CSV
4) PDF

32. Urto penaer pyHkuusa akruBanuu ReL.U?

1) OrpaHuuvBaeT 3HaueHus oT -1 10 1

2)  Tlpeobpa3syeT jaHHbIe B TOrapiMUUECKYTO IIKaTy

3)  Bo3BpaijaeT HOJIb IPYU OTPULIATe/IbHBIX 3HAUEHUSIX, MHaUe CaMO 3HaueHHe
4)  Jenut 3HaueHus Ha 10

33. Kakou moka3are/qib HCHOAb3YyeTCs /AJs OIeHKH TOYHOCTH
k1accu(ukaropa?

1)  CkOpOCTb BBIUUCIEHUU

2)  Pa3mep mopgenu

3)  /loas rpaBWIbHO KacCHU(UIIMPOBAaHHBIX IPUMEPOB

4)  Ko/1MuecTBO C/10€B

34. Kakoe CBOMCTBO Ba)KHO /I/Ifi HOpMa/IM3al{My JaHHbBIX?
1)  3HaueHus O/IU3KU K HYJIIO

2) 3HaueHHs JieXXaT B OIHOM Maciiitabe

3)  3HaueHMs CJIyYalHbI

4)  [aunble 1ybmmpyroTcs

35. Uto fe/1aeT a/irOpUTM /JiepeBa pemeHnn?
1) [TepeBOoAuUT KOZ
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2)  CTpout mepeBo 13 U300pa>keHUH
3)  TlocnemoBaTenbHO AETUT JaHHBIE TI0 YCIOBUSAM
4)  TlepemeliiBaeT BbIOOPKY

36. Uto ob6o03HauaeT TepMHH "0aTu" B MAllIUHHOM 00yueHHH?
1)  Cnou faHHBIX

2)  TloamHO)KeCcTBO JlaHHBIX, 0OpabaThiBaeMoe 3a Of[UH Ii1ar

3)  Ommbka Mogenu

4) HogBsili ciion

37. Urto Takoe dropout B HeHpoceTsix?

1)  OctaHoBKa 06yueHHs

2) WMuuimanu3aiiys BeCoB

3) UckmoueHwe HEWPOHOB Ha JTare 0OydeHus [Jig TIpelOTBpAIl[eHUs
niepeoOyueHUs

4)  TectupoBaHve Mozer

38. Uro W3 HWKeNepeuHC/JIeHHOro Y/IydYlllaeT KauyecTBO 0O0ydaromiei
BBIOOPKHU?

1)  TloBTOpeHMe AaHHBIX

2)  Hamuuwme BrIOpOCOB

3)  banaHcupoBKa K1accoB

4)  CnyyalHOe yjajieHue JaHHbIX

39. Kakas MmeTpHKa UCII0/1b3yeTCs [IPU perpeccuu?
1)  Accuracy

2)  Precision

3)  Mean Squared Error

4)  Recall

40. Yto TaKkoe runepnapaMeTrpsl B Mojeu?

1) IlepemeHHbIe BHYTpU MOJe/U

2) [TapameTpsbl, HaCcTparBaeMble 0 00yUeHus
3)  Ommbku Mozenu

4)  @ausbl MogeIu

41. Yrto Takoe Keras?

1)  A3bIK nporpaMMHpOBaHUS

2)  ®peuMBOPK /151 BU3yau3aliuu

3) BricokoypoBHeBast 06os10uka 7151 TensorFlow
4) CepBUC XpaHeHHs JaHHBIX

42. Kakou u3 (puILTPOB MOXKeT UCI0/Ib30BaThcsi B CNN?

1)  CrnaxvBarouui
2)  AndaBuTHBIM
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3)  TekcToBbIM
4)  Pa3pgenuTenbHbIN

43. Uto Aenaer Ny/UTUHTOBbIU CJI0M?

1)  YBenuuuBaeT pa3MepHOCTb JlaHHBIX

2)  YpanseT HEMPOHBI

3)  CxuMaeT pa3MepHOCTb, COXPaHss BayKHbIe MPHU3HAKU
4)  [Hobasnser mym

44. Yto Takoe 00yuyeHHe MO mperneAeHTam?

1)  Hcnosib3oBaHue 1m1a0I0HOB OMMO0K

2)  HWcronb3oBaHue 6a3bl IPUMEPOB /Il IPUHATHS PeIlieHi
3)  Wcnonb3oBaHUe JIOTUUECKHUX BbIpaXKEHUU

4) OObyueHre Ha aHOHUMHBIX IaHHBIX

45. Kakou MeETO/ Ydili€ BCEero UMCmo/ib3yeTrcda /i KJIaCTEpl’Bal.II’II/I?

1) Merto/ rinaBHBIX KOMIIOHEHT
2)  K-cpegHux

3)  Mertopa nepeBa

4)  T'pafivieHTHBIN CITyCK

Kirou K 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 32.3 33.3 34.2 35.3 36.2
37.3 38.3 39.3 40.2 41.3 42.1 43.3 44.2 45.2

IITka/1a onfeHMBaHKA pe3y/IbTaTOB TeCTUPOBAHUSA
% BepHBIX pellleHul (0TBETOB) [Tkana oLeHUBaHKS
85-100 OTJINYHO
70 - 84 XOPpOLLIO
50- 69 Y/ZI0BJIETBOPUTE/ILHO
0-49 Hey/I0BJIETBOPUTE/IBHO

6.2.4. lnguBUayaibHbIe 3aJaHus (3afaun)
Tema 1. OcHosHble noHsimus. Knaccugukayus. Obaacmu npumeHeHust Uu

as120pumm nocmpoeHusi UHmes1eKmyaabHol cucmembl. KomnbiomepHble cpedcmea
pazpabomku U s3bIKU NPO2PAMMUPOBAHUSL UHMEA1eKMYdAbHbIX CUCMeM
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IIK-2.

1. CpaBHUTL CleLMaJM3UpPOBaHHbIe SI3bIKA  TIporpamMmupoBanus WU
(nanpumep, LISP, Prolog) c ynuBepcanbibiMu (Python, Java). TIpuBectu mpumepbl
3a/au.

2. WccnenoBaTb BO3MOKHOCTH — arfapaTHOTO YCKOPEHUSI BbIUKC/IE€HUU
(GPU, TPU) ansa noctpoenus VC.

Tema 2. OcHoBbl UCKYCCMBEHHbIX HelipOHHbIX cemell. BeedeHue 8 mawuHHoe
obyueHue c tensorflow

IIK-2.

1. Hanucats Kop, Aj1s1 TOCTpOeHUs HeMpOHAa C OJJHOW BXOJHOW MepeMeHHOH
1 OIHOU (PYHKIIMeM aKTHUBaI[WH.

2. [Moctpouts rpad BbiurcneHni B TensorFlow. OToGpa3uTh CTPYKTypy
MOZIeJH.

3. OO6mwsicHuTh, Kak TensorFlow obpabaThiBaeT TeH30phI W Te€pPeMeHHbIE.
ITpuBecTu KOA-mIpHUMeEp.

4, PeanmuzoBaTth  3ajjauy  perpeccud  (TipefCKa3aHWe  4ucen) C

WCITI0/Ib30BaHMeM HelpoHHOM ceTH B TensorFlow.

Tema 3. OcobeHHocmu obpabomku 6oabwux OaHHblx. IIpedeapumenbHas
noo02omoeKa U aHaau3 OaHHblX. MawuHHoe obyueHue. IlocmpoeHue pe2peccuoHHOl
Modenu.

IIK-2.

1. Peanu3oBath MeToz, K-0mmkalimx cocefeid ¢ momMoleio scikit-learn st
3a/lauy KiaccudUKalU KTMeHTOB T10 X aKTUBHOCTH.

2. HarmucaTh 3asauy Kinaccudukalid «Criam/He CliaM» U peajii30BaTh eé
pellieHre C TIOMOLLBIO /iepeBa pelleHU.

3. [TpoBecTH aHa/M3 KOPPEJSALIAA MeXIy TlepeMeHHbIMM Ha BBIOpAaHHOM
Jaracere.

Tema 4. PacnosHageaHue uzobpasiceHull Ha Python ¢ nomowpbto TensorFlow u
Keras

IIK-2.

1. [Toctpoute CNN-mozens ¢ JByMA CBePTOYHBIMA W OJHUM
MOJIHOCBSI3HBIM CJIOEM.

2. Peanu3oBath mipoljecc o0yueHUs MOJe/Id U BU3ya/lM3aliii0 pe3y/bTaToB
(accuracy/loss 110 3moxam).

3. HamucaTh CKpUNT [i71s1 3arpy3Ku U TipejobpaboTky n3obpakeHuil miepe,

rojjaue B CeThb.

IIIkana oneHUBaHUA

I1Ikaa OLleHHBaHMS Kputepuu o1leHUBaHHUSI
«OTIUYHO» OOyUaroIUiCS SICHO U3/I0KWI YC/IOBHE 3aJaud, peIleHue
obocHOBaI
«Xoporio» OOyuaroIMiiCst SICHO M3JIOKWJI  yCJIOBWE 3aJau, HO B

000CHOBAHUH peIlIeHUs] UMEIOTCSI COMHEHHUS,
«¥Y IOBNIETBOPUTE/TLHO» 00yyJaroImuiics W3/I0KWM PellieHre 3afiauu, Ho 000CHOBas ero
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(hOpMyTMPOBKaMH OOBIIEHHOTO MBIIILJIEHHS,

«HeyzmoBneTBopUTeTILHO
»

obyuaroluiicss ~ He YsCHWI YC/IOBHe 3a/laud, pelleHHe He
obocHoBanm b0 He cman paboTy Ha TpOBepKy (B cCiydae
TIPOBe/IeHMsI pellieHus 3a/iau B MMCbMeHHOU (opMme).

6.2.5. Tembl ans pedepaToB

Tema (pa3gen)

Bonpocsl

Tema 1. OCHOBHBbIe TTOHSATHSI.
Knaccudukarms. Obnactu
TIpUMEHEHHs Y alTOPUTM
NIOCTPOEHNS
VIHTeJJIEKTya/IbHOU
cucreMsl. KomnbroTepHeie
cpeZcTBa pa3paboTKu U
SI3BIKU [TPOrPAMMUPOBAHUS
VIHTEJJIEKTya/IbHbIX CUCTEM

IMK-2

1. O6s1acTt MpUMeHEeHHsI CUCTEM UCKYCCTBEHHOTO MHTEJIJIEKTa.

2. CpaBHUTe/IbHBIN aHaIM3 Mox00B: MV NpoTHB K/1acCu4ecKoro
[MpPOrpaMMHPOBaHUS.

3. SI3bIKK rporpaMMupoBanus B cucteMax M: 0630p u Knaccudukariys.
4. Crieniuanin3upoBaHHble s13bIKU: Prolog, Lisp, CLIPS u ux
0C0OEHHOCTH.

5. Anmaparnsie peutenus g U: GPU, TPU, obsauHble cepBHUCHI.

6. Posib ammapaTHOTO YCKOPeHHs B TVIyOOKUX HeMpOCeTsIX.

7. Pemennst Google B cdepe VIU: obnaunble miatdopmbl ¥ HpeldMBOPKH.
8. UnctpymeHTbl Microsoft A1t mocTpoeHust MHTe/IeKTYyaabHbIX
CUCTEM.

9. Mcnonb3oBanue JavaScript B npoekrax NN.

10. TengeHuuu passutus TexHonorur UM B kpynHbeix UT-koMaHUsIX.

Tema 2. OCHOBBI
HCKYCCTBEHHBIX

HelpOHHBIX ceTell. BBeeHue
B MallIMHHOE 00yueHwe C
tensorflow

[1K-2

1. VickycCTBeHHBIM HEMPOH: MaTeMaTUuecKasi MOZie/lb U peau3aliysl.
2. O630p (pyHKLMI aKTHBALMK: TTPEUMYILeCcTBa U HeJlOCTaTKH.
3. I'pa¢ Bbuncienuii B TensorFlow: KoHLenus ¥ npuMeHeHue.
4. CTpyKTypa MHOTOC/IOMHOM HeliDOHHOM CeTH.

5. Hactpoiika napameTpoB oOyueHust Helipocetu B Keras.

6. ITapannenbHble BeluncaeHus: B TensorFlow: BO3MOKHOCTH U
OrpaHUYeHUsl.

7. TensorFlow Lite 1 MOOM/IbHBIE pellleHus.

8. Busyanusanus Helipoceteii ¢ TensorBoard.

9. O6paboTka omMbOK B TIpoIjecce 00yUeHHUs] MOZeJIH.

10. Pa3pabotka mozenu perpeccuu B TensorFlow: ot ugen 1o

e3yJ/bTaTa.
Tema 3. OcobeHHOCTH [TK-2
006paboTKy 60JBIINX 1. IIpyurHbI OSIB/IEHUS TIPOITYCKOB B IaHHBIX U UX BJIMSIHAE HAa MOJe/lb.
naHHbIX. [IpeaBaputenbHast [2. MeTo/pl yCTpaHEHHs BLIOPOCOB U UX TIPUMEHUMOCTb.
MO/ITOTOBKA Y aHa/Iu3 3. AHanu3 pacrnpe/iefieHdH U CTaTUCTUYeCcKasi UHTeprpeTalusi 1aHHbIX.
JlaHHBIX. MallmHHOoe 4. KareropuanbHblie npu3Haku: one-hot encoding, label encoding.
obyuenue. ITocTpoeHue 5. MeTo/ bl BU3yanusalyy JaHHbIX TIPYA aHaju3e.
perpecCOHHON MOJIe/IH. 6. CtaHzapTy3aLys IPU3HAKOB: 3a4eM U Kak 3TO Jle/laeTcs.

7. BbIO0Op 3HAUMMBIX TIPU3HAKOB [IJIsT MO/JEJIH.

8. O630p UHCTPYMEHTOB /151 TipeloO6paboTKu JaHHbIX B Python.

9. KoppensiuoHHbIM aHanu3 U TeryioBble KapThl.

10. BsiusiHve KauecTBa JJaHHBIX Ha pe3y/IbTaT 00yueHus: MO/ey.

Tema 4. PacriosHaBaHue
n3obpaxenuii Ha Python ¢
riomoinbio TensorFlow u
Keras

TTK-2

1. CBepTOUHbIe HEHPOHHbBIE CETH: TIPUHLUITBI U MTPAKTHKA.

2. @unbpTpsl ¥ Aapa B CNN: TeopeTyeckue acreKrsbl.

3. ITpumenenue 6ubmmorek Keras u OpenCV it 06paboTku
1300payKeHHH.
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4. [MaiinaiiH 06paboTKu N300paXkeHUs: OT BXO/ia /10 BBIBO/IA.

5. Peanu3anys kaccudrKaTopa U300pakeHUH C HYJIS.

6. Mcrionb3oBanue nipefodyueHHbix Mogesert (VGG, ResNet).

7. TToBblIIlIeHre TOUHOCTU K/TacCUHUKAI[UH N300paskeHHH.

8. AyrmeHrarus aHHbIX pu 00yuenru CNN.

9. O6paboTka u3006parkeHHH Ha MOOWTBHBIX YCTPOMCTBAX.

10. Micnosib3oBanue MU B crcTeMax BUIeOHAO/TIOIeHUs] M 0€30I1aCHOCTH.

IIIkana oneHUBaHUS

[1Ikana orjeHUBaHUs Kpurepun olleHMBaHUS

«OTIMYHO» OOyuarommuiics T/1yOOKO U Cofiep)KaTe/IbHO pacKpbIBaeT TeMy
CaMOCTOSITe/IbHOM PaboThI, He AOMYCTHB OIMMOOK. OTBET HOCUT
pa3BepPHYTHIM M MCUEPMBIBAIOIINN XapaKTep.
«X0opo1io» OOyuaronuiicss B 1IeJIOM pacKpbIBaeT TeMy CaMOCTOSITe/TbHOM
paboThl, OAHAKO OTBeT XOTs Obl HAa OAWH W3 HUX HE HOCUT
Pa3BepPHYTOr0 U MCUepIIbIBAIOIIero XapakTepa.
«YnoBnerBopuTenbHO» | OOyYaroL[uiics B 11eJIOM pacKpbiBaeT TeMy CaMOCTOSITeIbHOU
paboThI U IONYCKAEeT psifi HETOUHOCTEH, (hparMeHTapHO PacKpPbIBAeT
cofiep)kaHHe TeopeTUYeCKUX BOMPOCOB WM WX pacKpbiBaeT
Cojiep>kaTesibHO, HO 10Ty CKasi 3HauuTe/TbHble HETOUHOCTH.
«HeypnoBnerBopurenbHo» | OOyuaroiuiicss He BrajeeT BbIODAaHHON TeMOM CaMOCTOSITebHOU
paboTEI

6.3. OIEHOYHBbIE CPE/ICTBA ITPOMEXYTOUYHOI'O
KOHTPO/JIA

BOl'IpOCbl JJ/IF MMOATOTOBKH K l'[pOME)KyTO‘-IHOﬁ dTTeCTdlluH 110 UToramM
0CBO€HUA JUCIMII/IMHbI OcHOBBI cUCTEM HCKYCCTBEHHOI'0 MHTE/IVJIEKTA:

IIK-2.

1. [Ons pelleHUs] KakyX 3a/ilay MCIIO/b3YIOTCS CUCTEMbl MCKYCCTBEHHOIO
VIHTeJIJIeKTa.

2. Knaccudukaliys UHTe/N1eKTya/lbHbIX CUCTEM.

3. OTnuume peleHys 3a4ad C MOMOLBIO HWHTE/UIeKTYa/lIbHBbIX CUCTEM OT
KJIaCCUYeCKOT0 UMMEePAaTUBHOIO MOAX0a.

4. OKCIlepTHbIE CUCTEeMBI.

5. AJITOPATM MOCTPOEHUS K/1aCCUUeCKOU UHTEe/UIEKTyalbHOM CUCTEMBI.

6. SI3pIKOBBIE CpeficTBa /151 PabOThl C MacCUBaMU. ATIapaTHOe YCKOpeHHe
BbIUHC/IEHUH.

7. Cnelyanu3rpoBaHHbIe I3bIKU TIPOrPaMMUPOBAHUS.

8. Pewiennsi komrnanum Google [/ TIOCTPOEHUSI MHTe/IEeKTyalbHbIX
CUCTEM.

9. Periennsi kommnanuu Microsoft A/ MOCTpoeHUs] WHTEIEKTYaTbHbIX
CUCTEM.

10.  JavaScript B MHTe/I/IeKTya/IbHbIX CUCTEMAaX
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
K/lacTepax.
22,
23.
24,
25.
26.

Bbuosiornyeckrii MpOTOTUIT UCKYCCTBEHHOT'O HEMPOHA.
[ToHsiITME NCKYCCTBEHHOI'O HEeHMPOHa.

[TonsiTne GyHKUMY aKTUBAL[MU. BUbI PYHKIMI aKTHBALIUU.
OpHOC/IOMHAs CTPYKTypa HEMPOHHOM CeTH.

MHoroc/ioliHasi HeMpOHHasi CeTb.

CeTH npsIMOro pacnpoCTpaHeHUs!

CeTu c 06paTHBIMH CBSI3SIMU

OObyueHuie HEIIPOHHOU CeTH

bazoBrbie snemenThl TF. [ToHsATHe rpada BbIUKC/IEHU.
TeH30pbl, Orepaluu U rnepeMeHHbIe.

YcrpoiictBa B TensorFlow a5 3amycka Baiiiero koga Ha GPU, CPU unu

Perenne 3ajjaum kyaccuueckast mMHeriHas perpeccus ¢ TF.

BBegenue B rinybokoe oOydeHue c Mcnob3oBanrieM TensorFlow.
Heob6xo1uMoCTh TipeiBapuUTeTbHOM MOATOTOBKY IaHHBIX.

[MousTHe ripornycku. CriocoObl 3aroTHeHUsT MPOITY CKOB.
KareropuanbHbie TIPU3HAKH. ANTOPUTMBI ripeobpa3oBaHus

KaTeropruaJJibHbIX TIDHU3HdKOB.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

[TpeBapuTe/bHBIN aHAMU3 IaHHBIX. Y CTpaHeHue BbIOPOCOB.

[TonsiTHe 3aBUCMMOCTHU JAaHHbIX. Koppesius.

Hopwmanuszanus gandbix. HopmanbHOe pacripesesnenue.

ANTOpUTM TIOCTPOEHHSI CUCTEMbI MAIlIMHHOTO 00YUeHUsI C yUUTesIeM.
bubmuoteka scikit-learn. KpaTkast xapakTepucTHKa.

Obyuaroiiias 1 TecToBasi BbIOOpKa.

MeTtop K-0mmkaiimx cocemeit

[epeBbs pellieHUH

Pemenue 3a/jaun kaccuurKaluyy Ha npuMepe UpUcoB Puiiiepa
bubmuoreka  scikit-learn.  Vcrosmb3oBaHWe A7 TIOCTPOEHUS

perpecCMOHHON MOJesTH.

37.
38.
MO/IeJIH.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

JIuHelHasi ¥ MOJIMHOMUA/bHAs perpeccust
Vcrionb3oBaHve HEWPOHHOW CETH [Jisi TOCTPOEHUs perpecCUOHHOM

HepeBo npuHsATHUS pelueHn U CydyarHbIN jeC

Peitienue 3agau perpeccuu ¢ TensorFlow: mporHo3upoBaHue 1jeH Ha JjoMa
bubmioteka TensorFlow / Keras

Pacrio3HaBanue n300pakeHui (KmaccubUKariys)

V3BneueHrie IPU3HAKOB MNP MOMOILLU (DUTBTPOB

CBepTOuHass HEMPOHHAs CeTh

Pabouuii mpotiecc MallIMHHOTO 00y4eHus KiaccrudukaTopa u3o00paxeHui
Pacnio3HaBanue n3obpaxenuit c CNN

[MoHsiTHE 0OyUarolerocst areHra

CTpyKTypa CUCTeMbl UCKYCCTBEHHOI'O UHTeJI/IeKTa

Paznuune Mexxay CUMBOMYECKUM U HEMPOCETEBBIM TOAX0JaMU
OcHoBHbIe 3Tanbl co3aanusa U -cuctemsl

OTarbl OJTOTOBKH JAAHHBIX [IjIsi MAILIMHHOTO 00yueHust
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52. OCHOBBI BepOATHOCTHOI'O MOZe/IMPOBaHUSA

53. ['eHepaTuBHbIE MOJEU

54. AnroputMmsl Kiactepu3sanuu: K-means, DBSCAN

55. Pa3peneHue npu3HaKoB 1o BakHOCTH (feature importance)

56. CHwxeHue pasmepHocTu: PCA, t-SNE

57. MeTpuku KauecTBa KiaacCU(UKALIUU: TOUHOCTb, NOHOTA, F-mepa
58. Mertpuku perpeccun: MAE, MSE, RMSE

59. Kpocc-Banmupauus

60. HacTpoiika runeprnapamMeTpoB Mo/ eJen

61. Perynsapusauus mogenen: L1, L2

62. O6paboTka HecOamaHCHPOBAHHBIX BLIOOPOK

63. HWcnonn3oBanue aHcambieii: Bagging u Boosting

64. CpaBHenue XGBoost 1 Random Forest

65. IlocTtpoeHue naiiruialiHOB B MalllIiHHOM 00yueHUU

66. OcobeHHOCTH HcTOAb30BaHUs 6ubMoTek Pandas 1 NumPy

67. TlogkmroueHue u uctosnb3oBanrue GPU s oOyueHus: Mmojeneit
68. Ob6saunbie riaThopmel g1 M: Google Colab, AWS, Azure ML
69. HHTepripeTHpPyeMOCTb MOZe/ien

70. TIpumenenve SHAP u LIME a/ia o6bsicHeHus1 peliieHH Moziesieid
71. ABTOMaTHueckoe MallMHHOe 00yueHue (AutoML)

72.  Otnyeckue acrektbl VIW: 1ipeB3TOCTb U IPO3PAYHOCTh

73. WU B nipaBe u perynsiuu (GDPR, Al Act)

74. TectupoBaHue u pa3BépTeiBaHue N-Mopenen

75.  AKTyasjbHble TeH/eHLIUM Pa3BUTUS UCKYCCTBEHHOI'O UHTe/IJIeKTa

6.4. MeToguuecKue MaTepuasibl, Onpejae/soIUe NpoueaAypbl OLeHUBAHUSA
3HAHUU, YMEHUH, HAaBbIKOB U (M/IM) OMNbITA AeSATe/JTbHOCTH, XapaKTepU3yHIUX
sTanbl GopMHUPOBaHMSA KOMIETeHLIUH

OCHOBHOM LIe/IbI0 TIPOBEJIeHHsI TPOMEXYTOYHOM aTTecTaluy SIBJ/sIeTCs
oripeiesieHUe CTelleHU NOCTKeHus 1ieJiet 1o yueOHOM AUCLUTITIMHE WK ee pa3/esaM.
OcylecTBasIeTCS 3TO TIPOBEPKOM M OLIEHKOM YPOBHSI TEOPEeTMYeCKOW 3HaHWM,
TMOJTyUeHHBIX O00YyUaroIUMHCS, YMeHHs TPUMEHSITh UX B PeIIeHUM TPaKTHYeCKUX
3a7a4, CTeTleHW OBJIaZieHHs] 00yUaroI[UMHCS TIPAKTUUeCKUMU HaBbIKaMU U YMEHHUSIMHU
B oObeMe TpeboBaHMiI paboueil TporpamMMbl M0 JUCLIUIIIMHE, a TaKXe WX yMeHHe
CaMOCTOSITe/IbHO PaboTaTh C yueOHOM TUTepaTypoil.

Opranuzanusi TpoBeJieHUs] MPOMEXXYTOUHOW aTTecTaliud perjiaMeHTHUpOBaHa
«[TosmoxxeHreM 00 opraHu3alu oOpa3oBaTe/NLHOrO TMpolecca B (egeparbHOM
rocy/lapCTBeHHOM aBTOHOMHOM 00pa3oBaTe/IbHOM yupexJeHUM «MOCKOBCKUM
MOJIUTEXHUYECKUI YHUBEPCUTET»

6.4.1. IToka3aTrenu oleHUBAHUSA KOMIIETEHI[UN HAa Pa3/IMYHbLIX 3Tanax MX
(opMuUpOBaHUsA, [JOCTIDKeHHE O0yYalIUMHUCA IUVIAHHUPYeMbIX pe3y/JbTaToB
00yueHHs 10 AUCIUIUTHHE
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Kop u HaumeHoBaHue KomneTeHiuu ITK-2. Cnoco6en pa3padaTeiBaTh TPeOOBaHHUSA U
NMPOEKTHPOBATh MPOrpaMMHOe ofecrieyeHne
ran Kputepum onjeHuBaHus
(YpoBeHb)
HeY/0B/IETBOPUTE/ILHO | Y/0OBJI€TBOPHTE/IHLHO X0pOoLIo OTJIUYHO
3HATh O6yuarouuicst Ob6yuaroruiics O6yuaroLmics Ob6yuaroruiics
JIEMOHCTPUPYET TIOJTHOEe ZIEMOHCTPUPYET JIEMOHCTPUPYET ZIEMOHCTPHUPYET
OTCYTCTBHE WU HEIOJTHOe COOTBETCTBHE | UAaCTHUHOE TMOJTHOE COOTBETCTBHE
HeJJ0CTaTOuHOe C/IeYIONIMX 3HAHUH: COOTBETCTBHE C/IeYIONMX 3HAHUH:
COOTBETCTBHE C/IE/IYIOIINX | BBIMOIHATH AHATH3 C/IeIYIOIUX 3HAHUM: | BBITIOMHSATH aHaIN3
3HAHU: TpeboBaHUit K BBITIOJTHATh aHATU3 TpeboBaHuit K
BBITIO/THATE aHA/IN3 MIPOrPAMMHOMY TpeboBaHuit K MIPOrPaMMHOMY
Tpe6oBaHMii K obecrieyeHno MPOrpaMMHOMY obecrieyeHno
MPOrpaMMHOMY obecrieueHHIo
obecrieueHHI0
yMeThb O6yuaroLuiics He ymMeeT O6yuarouuiics O6yuatorumics Ob6yuarowumics
WK B HEIOCTATOUHO#M IEMOHCTPHPYET JIEMOHCTPHPYET IEMOHCTPHPYET
CTeTeH: yMeeT HEITO/THOe COOTBETCTBUE | UaCTHUHOEe TIOJTHOe COOTBETCTBHE
BBITIO/THATE: C/IeYIOMMX YMEeHHH: COOTBETCTBHE C/IeYIOIUX YMEeHHi
pa3pabaTbiBaTh pa3pabaTbiBaTh C/IeYIONUX YMEHUM: | TIPOU3BO/UTD:
TeXHUUECKHe TeXHUUECKHe pa3pabaTbIBaTh pa3pabaThbiBaTh
crienMduKalyu Ha crienMuKalyu Ha TEXHUYECKHUE TeXHUUECKHE
MPOrPaMMHbIE MPOrPaMMHbIE crienUKaLK Ha crienuduKayu Ha
KOMITOHEHTBI ¥ KX KOMITOHEHTBI ¥ UX MPOrpaMMHbIE MPOrPaMMHbIe
B3aUMO/IefiCTBIE B3aUMO/IefiCTBIE KOMIIOHEHTBI ¥ UX KOMITOHEHTBI ¥ UX
B3aMMO/IENCTBHE B3aUMO/IeHCTBHE
Baajern | Ob6yuarouiics He Bnageer | Obyuatoniics Bnafeer | O6yuaroimumcs Ob6yuaroruics
WK B HEJOCTaTOUHOM B HETIO/THOM | JIOTIyCKaroTCst CBOGO/IHO TIPUMEHSIET
CTeTIeH! BJIaJIeeT: TIPOSIBISIET He3HAUUTe/TbHbIe TI0/TyYeHHbIe HAaBBIKH, B
MeTOoZaMu HEeJI0CTaTOYHOCTh o1IMbKH, MOJITHOM 00BemMe
MPOEKTUPOBaHUs BJIafIeHUs: METOJJAMH HEeTOYHOCTH, BJIafIeeT: MEeTOJaMU
MPOrPaMMHOT0 MIPOEKTUPOBAHUS 3aTpy/IHEHUs], MIPOEKTUPOBAHUS
obecreueHus MPOrPaMMHOT0 YaCTUYHO B/IaJIeeT MIPOrPaMMHOT0
obecreueHust MEeTOo/IaMH obecreueHust
TIPOEKTUPOBaHMUS
TIPOrPaMMHOTO
obecrieueHust

6.4.2. MeToauKa OLleHMBAHUA Pe3y/IbTAaTOB MPOMEKYTOUHOM aTTeCTal[u1

[Toka3aTensiMM OlLleHMBaHUS KOMIIeTeHI[UHA Ha

STarie

TIPOME>KYTOUHOU

daTTeCTaluu 110 JUCLUI/IMHEe «OCHOBBI CUCTEM HNCKYCCTBEHHOI'O MHTEJ/IJIEKTa»
SABJIAKOTCS pe3yJ/IbTdThbl 06y118HI/IH 10 AV CLIUII/INHE.

O1eHOYHBIH JINCT Pe3y/IbTAaTOB 00y4YeHHUs MO0 JUCIUILIHHE

YpoBeHb
Kopn
c(hopMHPOBaHHOCTH
KOMIIEeTeHIA 3HaHus Ywmenus HaBbiku
1/1 KOMIIETEHLIMY Ha JaHHOM
3Tarie / oljeHKa
TIK-2. Ha ypOBHe Ha ypOBHe yMEHHﬁl Ha YPOBHE€ HABLIKOB:
Criocoben 3HaHUM: pa3pabatbiBaeT IIPOEKTUpYeT
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pa3pabaTbiBaTh | BBIMOJIHSET TeXHUYECKHe MPOrpaMMHOe
TpeOOBaHUS I | aHA/TU3 cnenbUKaly Ha | obecrieueHue
MPOEKTHUPOBaTh | TpeOOBaHMI K MPOrPaMMHbIE

MPOrPaMMHOE | ITPOrPaMMHOMY KOMITOHEHTBI ¥ UX

obecrieueHre | obecrieueHHro B3aMMO/IEICTBHE

OueHka no AUCLUIIIMHE (cpeiHee aprudMeTHUYeCKoe)

O1eHKa Mo AUCLIUIJIMHE 3aBUCUT OT YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHLUH,
3aKperIeHHbIX 3a JUCIUTUIMHOW U TIpe/ICTaB/sieT coboi cpefiHee apudMeTHUeCKoe OT
BBICTAB/IEHHBIX OL[€HOK I10 OTZe/bHBIM pe3yJ/ibTaTaM 00yueHWs (3HaHUS, YMeHWUS,
HaBbIKN).

OLleHKa «3auTeHO» BBICTABJISAETCS, €C/IU CpefiHee apu(MeTHUUeCKoe HaXOqUTCS
B uHTepBasie oT 2,4 o 5,0. OLieHKa «He 3auTeHO» BBICTABJISIETCS, €C/IU CpeJHee
apu@meTryecKoe HaxXoAUTCS B uHTepBase ot 0 7o 2,4.

ITpomMexxyTouHasi arTecTarisi oOydaronuxcs B Gopme 3aueTa TPOBOAUTCS TI0
pe3y/ibTaTaM BBITTOTHEHUS BCEX BUIOB yueOHOM pabOThI, MPelyCMOTPEHHBIX yUeOHbIM
MJIaHOM MO0 JUCHUTUIMHE «OCHOBBI CUCTEM MCKYCCTBEHHOTO WMHTe/IJIeKTa», IPU 3TOM
YUUTBIBAIOTCST pe3yJIbTaThbl TEKYILero KOHTPOJIS YCIIeBAaeMOCTH B TeUEHUE CeMecTpa.
O11eHKa CcTereHu JOCTKeHUsT 00yJaroIMMUCs TJIaHUPYeMbIX pe3y/IbTaTOB 00yueHust
M0 JUCLUIUIMHE TIPOBOJUTCS TIperno/iaBaresieM, BeAyILUM 3aHSITHSl TI0 JUCLIATIIMHE
MEeTO[OM SKCIepTHOM oOueHKU. [lo uToram mMpoOMeXyTOYHOW arrectanuu 1o
JVICLIUTVIVHE BBICTaBJ/ISIeTCS OLIeHKAa «3auTeHO», UK «He 3aUTeHO».

IIIkana
OLleHMBaHHA

Onucanue

BeinosHeHb! Bce BU/bl yueOHOW paboThl, MpesycMOTpeHHble YueOHBIM I1aHOM.
CTyJieHT leMOHCTPUpYeT COOTBETCTBUE 3HAaHUM, yMEeHUH, HaBbIKOB NIPHBe/IeHHBIM B
Tabnvijax Iokasaresieil, omepupyeT IpUOOpPETeHHBIMM 3HAHUSIMM, YMEHUSIMU,
3auTeHo HaBbIKaMH, [IPUMeEHsIeT UX B CUTYyalMsIX MOBBILIEHHOW CII0KHOCTU. [1py 5TOM MOTyT
ObITb [IOMyLI|eHbl He3HauMuTe/bHble OLIMOKM, HETOUHOCTH, 3aTpyAHEHWs IIpu
aHaJIMTUYEeCKUX OrepaLusix, lepeHoce 3HaHWI U yMeHWI Ha HOBble, HeCTaHZapTHbIE
CUTyaLWH.

He BbiTosiHEH oAWH WM 0Oojiee BUJOB yueOHOW pabOThI, IMpeayCMOTPEHHBIX
yueOHbIM T1aHOM. CTYZIeHT JeMOHCTPUPYeT HEero/JIHOe COOTBETCTBUE 3HAHUM,
yMeHUl, HaBBIKOB MO 3TarnaMm (ypoOBHsSIM) C(HOPMHUPOBAHHOCTA KOMITeTEHLIUM,
JIOTTyCKAIOTCsl 3HAUUTE/TbHBIE OITMOKH, TPOSIBISIETCS OTCYTCTBUE 3HAHWM, YMEHMUH,
HaBBIKOB T10 Psi/ly TlOKa3aTesiel, CTy/IeHT UCTIbIThIBaeT 3HaUUTe/IbHbIe 3aTpyAHEHUS
TIPY OTIEPUPOBAHUU 3HAHUSMU W YMEHHUSIMH TTPU UX TTEPEHOCe Ha HOBbIE CUTYAlIWH.

He 3aureHo

7. OneKTpoHHas H(OPMaLMOHHO-00pa3oBaTe/IbHasA cpefa

Kakp1ii 00yuatoluiicss B TedeHHe BCero rnepuozia o0yueHus obecrieurBaeTcs
WHAUBU/Iya/JIbHBIM HeOrpaHWYeHHbIM [OCTYIOM K 3/IeKTPOHHOW HMH(OPMAaLIMOHHO-
oOpa3oBarenibHOUM cpefle Yebokcapckoro wuHcTUTyTa (unmana) MOCKOBCKOTO
TOJTUTEXHAYECKOT0 YHUBEpPCHTEeTa M3 JH000M TOUKH, B KOTOPOW HMMeeTCs JOCTYM K
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MH(OPMAaI[MOHHO-Te/IeKOMMYHUKALIMOHHOW ceTH «VHTepHeT» (nJamee — cCeTb
«/IHTepHeT»), KaK Ha TeppuTOprH (hrrana, Tak U BHE ee.

OJieKTpOHHasi MH(OPMAaLIMOHHO-00pa3oBaTesbHasi Cpefia — COBOKYITHOCThb
MHGOPMAIIMOHHBIX U TeleKOMMYHUKAIIMOHHBIX TEeXHOJIOTHM, COOTBETCTBYIOIIUX
TEXHOJIOTUUEeCKUX  CPeJCTB,  00ecreuuBalolMX  OCBOeHHe  OOy4arolUMUCs
oOpa3oBaTe/IbHBIX MMPOrPaMM B MOJTHOM 00b&Me He3aBUCHMO OT MeCTa HaxOK/eHUs
00yuaromxcsl.

OneKTpoHHasi UH(OpMaLIMOHHO-00pa3oBaTe/ibHas cpejja o0ecreurBaeT:

a) AOCTyN K yueOHBIM TylaHaM, pabouuM MporpaMMamM AUCLIUILIMH (MoAyieit),
MPAaKTUK, 37eKTPOHHBIM YyueOHbIM M3[AHUSIM W 3/IeKTPOHHBIM 00pa3oBaTebHbIM
pecypcaMm, yKa3aHHbIM B paboumx rporpammax AUCHUTIIMH (MOy/1el), TTPaKTHK;

6) ¢gopmupoBaHue 371eKTPOHHOTO TOPTGOSHUO O0yUarol[erocsi, B TOM UHC/e
COXpaHeHHe ero paboT U OI[eHOK 3a 3TH PabOoThI;

B) (pUKcaLuio xoja obpa3oBaTesbHOTO rporjecca, pe3yJIbTaToB
TIPOMEXXYTOUHOM aTTeCTal[y U Pe3y/IbTaTOB OCBOEHUs ITPOrpaMMbl 6akaiaBpuara;

T') TpoBefileHre yUueOHBIX 3aHATHM, TIPOLIeAYP OIeHKH pe3y/bTaToB 00yueHus,
peasi3aliisi KOTOPBbIX MpeAyCMOTpeHa C TPUMeHeHWeM 3JIeKTPOHHOTO 00yueHwUs,
JMMCTAHIIMOHHBIX 00pa3oBaTebHBIX TEXHOJIOTHH;

) B3auMO/IeliCTBHe MeX/ly y4yaCTHUKamMu 06pa3oBaTebHOrO Mpoliecca, B TOM
yucie CUHXPOHHOe U (W/IM) aCMHXPOHHOE B3aUMOJIEHMCTBUSI TOCPE/ICTBOM CeTU
"NurepHet".

DOyHKIMOHUPOBaHUe 3/IeKTPOHHOM MHGOpPMaI[MOHHO-00pa30BaTeIbHONW Cpeibl
obecmieuriBaeTcst COOTBETCTBYIOLLIUMHU Cpe/iCTBaMU HMH(OpMalMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH U KBa/M(rKaleli pabOTHUKOB, ee UCTIO/b3YHOIINX
Y TI0/1/1eP>KUBALOIIUX.

DOyHKIMOHUPOBaHUE 3JIEKTPOHHON WHGOPMAI[MOHHO-00pa30BaTeIbHONM Cpe/ibl
COOTBETCTBYET 3aKOHOZAaTeNbCTBY Poccuiickor ®Pefepaliyu.

OcHoBHbIMU cocTapssitoliiMu SNOC punmrana SBASIOTCS:

a) calT UWHCTUTyTa B ceTd VIHTepHeT, paclo/IOXKeHHbIM TI0 ajipecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii obecrieuriBaer:

- Joctyn oOyuamommxcs K yueOHbIM TUlaHaM, paboudM MporpaMMam
OUCIUTIZIMH, TPakTUK, K W3J@HUSIM 37eKTPOHHBIX OWOIMOTEUHBIX CUCTEM,
3/IEKTPOHHBIM MH(GOPMAL[MOHHBIM W 00pa3oBaTe/lbHBIM pecypcaM, YKa3aHHBIX B
pabounx nmnporpammax (pa3genbl caiita «CeemeHuss o006 oOpa3oBaTenbHOM
OpraHu3aLun»);

- nHOOPMHUPOBaHMe 00yUaroIUXCsl 000 BCeX U3MEHeHHUsAX yueOHOro Ipoiiecca
(HOBOCTHas IeHTa CauTa, IeHTa aHOHCOB);

- B3aUMOJENCTBHE MeXJy ydaCTHUKaMU o0Opa3oBaTenbHOTrO —TIpoijecca
(mogpa3gensl caiita «3aZiaTh BOMPOC AUPEKTOPY»);

0) odwuiManbHbIe 3IEKTPOHHBIE ajpeca TMofpa3fie/ieHuid U COTPYAHUKOB
WHCTUTYTa C S$HAekc-jomeHoM @polytech21.ru (CryMcOK KOHTaKTHBIX J@aHHBIX
nofipa3zenenuii dunuana pasMellieH Ha oduluanibHOM caiiTe Punuvana B paszese
«KOHTaKTbl», CIMHUCKM KOHTAaKTHBIX  OGMUIMANBHBIX  3JIEKTPOHHBIX  JIAaHHBIX
nperofiaBatesieli  pasmellleHbl B mogpasfenax —«Kadenpei») obecrieunBatoT
B3aUMO/IeNCTBUE MeX/y yuyaCTHUKaMu 00pa3oBaTeibHOI0O TPOLiecca;
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B) JMUHBLIN KabuHeT oOyuarorierocst (mopTdonno) (BXOA B JIMYHBIA KaOWHET
pa3MellleH Ha oduiuanbHOM calite Punuana B pasgene «CTyAeHTy» Mofpasjesie
«DJIeKTpOHHAs1 HWH(POPMAalIMOHHO-00pa3oBaTebHasi Cpefia») BK/IOUaeT B Ce0s
1opTdh /MO0 CTYZeHTa, 37IeKTPOHHBIE BeIOMOCTH, PEUTHUHT CTYJ€HTOB M 00ecTieurBaeT:

- uKcaruro xoja 06pa3oBaTe/IbLHOTO TIPOI[ECCa, Pe3y/IbTaTOB TTPOMEXYTOUHOM
aTTeCTal[iu M pe3y/IbTaTOB OCBOEHHS 00pa3oBaTe/IbHBIX POrPaMM 00YUarOIIMMUCH,

- (hopmMrpoBaHMe 3/IEKTPOHHOTO TOPT(HOMMO 00yuarolerocs, B TOM 4ucC/e C
coxpaHeHHe paboT 00yuaroierocsi, perieH3ui 1 O1L[eHOK Ha 3TH paboThl,

r) 9/IeKTpOHHble OUOMMOTEKH, BK/IHOYAIOIIMe 3JIeKTPOHHbIE KaTaJorH,
TIOJTHOTEKCTOBbIE JOKYMEHTHI U oOecrieunBarolye A0CTYI K yueOHO-MeTOoAuYecKuM
MaTepHrasam, BbITyCKHbIM KBa/M(HUKALIMOHHBIM pPaboTaMm U T.J.:

Yebokcapckoro nactutyTa (pumana) - « MPBUAC»

1) 3/1eKTPOHHO-0MO/moTeuHble cucTemMbl (OBC), BK/IIOUAOIIe 371eKTPOHHbIIN
KaTasior 1 MOJIHOTeKCTOBbIE JOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pa3oBarenbHas miaTdopma FOpaiir - https://urait.ru

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

e) miaTdhopma udpoBoro obpaszoBanus IlosmuTexa -https://Ims.mospolytech.ru/

)K) cucTteMa « AHTUIIIaruaT» -https://www.antiplagiat.ru/

3) cucreMa »37eKTpoHHoro mgokymeHtoobopora DIRECTUM Standard —
obecrieuriBaeT AOKyMeHTO000pOT Mexy Puranom U Y HUBEPCUTETOM;

1) cucreMa «1C Ynpaenenve BY3oM DnekTpoHHbIN JekaHaT» (MOCKOBCKUM
TOJIUTEXHUYECKUI yYHHBepcuTeT) obecrieurBaeT (PUKcaijvio Xofa obpa3oBaTeIbHOTO
TMpoljecca, pe3yJ/IbTaTOB IMPOMEXYTOUHOW aTTeCcTalid W pe3y/JbTaTOB OCBOEHUS
obpa3oBaTe/IbHbIX ITPOrpamMM 00yJarOIIUMHCS;

K) cucrema «POLYTECH systems» obecrieuriBaer uH(OPMAILIMOHHOE,
JOKyYMeHTa/lbHOe  aBTOMATU3WPOBAaHHOE  COTPOBOXKJeHWe  00pa3oBaTebHOIro
MpOLIeCca;

m) cucTtema «ABUTYpUEHT» obecrieurBaeT JIOKyMeHTalbHOe
aBTOMAaTH3UPOBAHHOE COTPOBOXKAeHHe Pab0Thl MPHEeMHOW KOMHCCHH.

8. IlepeueHb OCHOBHOW U [IOMOJIHUTE/JHLHOM Yue0HOI J/HTepaTyphbl,
He00X0/{UMOi1 /I/If 0CBOEHUSI ANCIMILIMHbBI

OcHOBHag UTepaTypa:

1. CrankeBuy, JI. A. VIHTe/neKTyasbHble CUCTEMbI M TEXHOJIOTHY : YueOHUK
Y MIPAaKTUKYM Ayis By30B / JI. A. CtaHKeBU4. — 2-e u3f,., Tiepepab. u gomn. — MockBa :
W3paTtensctBo FOpaiit, 2025. — 478 c. — (Briciiiee obpa3oBanue). — ISBN 978-5-
534-20363-9. — Tekct : smekTpoHHBIM // O6pa3oBaTenbHasi Tardgopma FOpaidt
[caiit]. — URL: https://urait.ru/bcode/560754.

2. BeccmeptHbiii, V. A. UHTensiekTyajqbHble CHUCTEMbI : YueOHUK WU
npakTUKyM s By30B / U. A. Beccmepthbii, A. b. Hyrymanosa, A. B. [11aToHOB. —
2-e u3n. — Mocksa : WszpgarensctBo FOpait, 2025. — 250 c. — (Bbicuiee
obpasoBanue). — ISBN 978-5-534-20734-7. — TeKcT : 3/eKTPOHHBIA //
O6pa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558664.
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3. OcCHOBBI aHa/MM3a AAHHBIX W HHTEJ/UIEKTYa/lbHbIe CHCTEMBI : yueOHOe
nocobue s By3oB / C. H. Kocaukos, A. JI. 3onkuH, ®. P. Axmagynmud (v ap.]. —
Cankr-IletepOypr : Jlanb, 2025. — 176 c. — ISBN 978-5-507-50239-4. — TekcT :

9JIGKTPOHHLIM // JlaHb :  2/IeKTpOHHO-OMOMMoTeuHass cucremMa. — URL:
https://e.lanbook.com/book/440060. @ —  Pexxum  focTyma: [Jjsi  aBTOpH3.
MOJ/Ib30BaTesIei.

JonoyiHuTe/IbHag auTepaTypa:

1. KynapsiBiies, B. b. VHTe/neKTya/ibHbIe CUCTEMBI : YUeOHUK U PaKTUKYM
a7 By30B / B. b. Kyapssues, 3. 3. ['acanos, A. C. ITogkonsuH. — 2-e u3j., UCTIP. U
nor. — Mockea : M3gatensctBo FOpaiit, 2025. — 165 ¢. — (Briciiiee o6pa3oBaHue).
— ISBN 978-5-534-07779-7. — Tekct : »3nekTpoHHbIi // Obpa3oBaTesbHast
natdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/561954.

2. UBanoB, B. M. U HTennekTyasbHble CUCTEMBI : yueOHOe mocobue ajis
By30B / B. M. MBaHoB ; nog HayuHou pepakumen A. H. CeceknHa. — Mocksa :
W3patensctBo FOpaiit, 2025. — 88 c. — (Briciiee obpa3oBanue). — ISBN 978-5-
534-20851-1. — TekcT : 2/mekTpoHHbIN // O6pa3oBaresibHasi TaTdopma FOpaiiT
[caiit]. — URL: https://urait.ru/bcode/558865.

Ilepyioayika:

1. WUsBectusa TynabCKOro rocynapCTBEHHOTO YHHBepCUTeTa. [exHuueckue
HayKHU: HayuHsbiit peLieH3UpyeMbIi JKypHaJL.
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1.

- TekcT : 3/1IeKTPOHHBIN.

2. Hayunepli nepuoauueckui KypHaa «BecTHUK HOXXHO-YpanbCKOro
rocyfapctBeHHoro yHuBepcutTeTa. Cepus «BbluMc/idTenbHas MaTeMaTHKa U
nHbopmaTuKa» : HayuHblil pelieH3upyeMblii >XypHas. https://vestnik.susu.ru/cmi -
TeKCT : 37IeKTPOHHBIM.

3. Hayunemi mnepuoguueckuid >xypHan «BectHuk HOKHO-YpanbCckoro
rocygapctBeHHoro  yHuBepcureta. Cepus  «KommbroTepHbIE — TEXHOJIOTHH,
ympaBJieHue, Pa/In0371eKTPOHUKAY HayuHbiii perieH3HUpyeMbIii
KypHait. https://vestnik.susu.ru/ctcr - TeKCT : 3/1eKTPOHHBIH.

9. IlpodeccuoHanbHble 0a3bl JAaHHBIX W HH(OPMAIMOHHO-CIIPABOYHbBIE
CHCTEeMBbI
[TpodeccronanbHas 6asa
JAHHBIX ¥ UHGOPMALMOHHO- | VIHdopMmarysi o ipaBe COOCTBEHHOCTH (PEKBU3UTHI 1OTOBOPA)
CIIPaBOYHBIE CUCTEMBI

TemaTnuecKkast 371eKTpoHHas 61bmoTeka v 6a3a fyis

YHUBepcUTeTCKast o

TIPUKJ/IA/IHBIX UCCTIe/IOBAaHUH B 00/1aCTU 9KOHOMUKH,
vH(opMal[MOHHasi CUCTeMa
POCCHS yTipaBJieHUsl, COLIMOJIOTUH, TMHIBUCTHUKHU, GUITOCODUH,

https://uisrussia.msu.ru/ ¢uonoruu, Me>xayHapOAHBIX OTHOLIEHHUH, TIpaBa. CBOOOHBIN

JOCTYII
Hay4yHas 3JIeKTPOHHas HayuHas snekrponHast 6ubmoreka eLIBRARY.RU - 310
oubmoreka Elibrary KpyITHeNIIMi poccriickuii ”HGOpMal|MOHHO-aHaTMTUUeCKUH

http://elibrary.ru/ TopTaj B 00/1aCT HAYKH, TEXHOJIOTHUH, MEJMLIUHBI U
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oOpa3oBaHwUsl, coepsKaluii pedepaTsl U TIOTHbIE TEKCTHI
Gosiee 26 MIH HayuHBIX CTaTel ¥ MyOIMKaLMii, B TOM UKcIie
3/1eKTpOHHBIe Bepcru 6osiee 5600 pOCCHICKUX HAyYHO-
TeXHUUEeCKUX )KyPHaJ/IOB, U3 KOTopbix Oosee 4800 )KypHa/ioB B
OTKPBITOM JIOCTYTIe CBOOO/IHBIN JOCTYTI

caut VIHCTUTyTa HayuyHOU
rvH(OopMal1H 110
0011]eCTBEHHBIM HayKaM
PAH.
http://www.inion.ru

bubmorpaduueckue 6a3bl ganHbix MTHVMOH PAH mo
COLManbHBIM M TYMaHUTapHbIM HayKaM Be/lyTCs C Havyasa
1980-x romos. OO61HMIT 00BEM MacCHBOB COCTaBJIsieT bosee
3 muiH. 500 ThIC. 3ancet (gaHHbIe Ha 1 siHBaps 2012 1.).
E>xerognbiii mpupoct — okoJjio 100 ThIc. 3amucei.

B 06a3bl JaHHBIX BK/IFOUAIOTCS aHHOTUPOBAHHBIE OTIMCAHMUS
KHUT M CTaTel U3 )KypHaJoB U COOPHUKOB Ha 140 si3bIKax,
nocTynuBLInx B ®@yHAameHTanbHyt0 6ubmoreky MHVMOH
PAH.

Ormuicanust ctaTeld v KHUT B 6a3ax JaHHBIX CHaOKeHbI HU(PPOM
XPaHEeHUs U CChbIJIKaMU Ha T0JIHbIe TeKCThl UCTOYHHUKOB U3
HayuHo# 3/1eKTpOHHOM OMOIMOTEKH.

®ezepabHbIN NOPTal
«Poccwmiickoe

obpa3oBaHue» [D/1eKTPOHHBI
7}

pecypc] — http://www.edu.ru

denepanbHBIN 1TopTan «Poccuiickoe obpa3oBaHue» —
YHUKA/TbHBIA MHTEPHET-pecypc B cepe 0Opa3oBaHus U
HayKU.

E>xeiHeBHO Iy O/IMKYyeT caMble aKTya/lbHble HOBOCTH, aHOHChI
COOBITHI, MHPOPMALIMOHHBIE MaTepPHasIbI /ISl IIUPOKOTO Kpyra
yuraTesieil. ExxeHesleTbHO Ha TIOpTasie pa3MellaroTcst
9KCK/TFO3UBHbBIE MaTepUasbl, UHTEPBBIO C BeyL[UMU
CrieliMaMCTaMy — TeflaroramMu, TCUX0/I0raMu, YUeHbIMHU,
PEeropTa)kKy ¥ aHA/IMTHUECKHE CTaThH.

YuTtaTe M MoJiyuyaroT JOCTYN K HOpMaTUBHO-TIPABOBOM Oa3e
cdeprr 06pa3oBaHusi, OHU MOTYT TI0/Tb30BAaTHCSI CAMBIMU
pa3IMUHBIMU T10J/Ie3HBIMU CepBHCaMU — TaKUMH, KaK OHJIaliH-
TeCTUPOBaHHWe, OMPOCHI 10 aKTyaJbHBIM TeMaM U T.J.

WHbopMarvoHHbIe
TEXHOJIOTUH —
TIepUOIUUECKOe HayUHO-
TeXHUYeCKoe H3/IaHue B
obsiacTy MHGOPMALMOHHBIX
TeXHOJIOTUH,
ABTOMATHU3UPOBAHHBIX
CHUCTEM U MCTIO0/Ib30BaHMUs
WUH(OPMAaTUKY B Pa3/TMUHBIX
TIPUJIOXKEHHSIX

novtex.ru

W3paTeibCTBO BIMYCKAET TEOPETHUECKUE U TTPUK/Ia[HBIE
Hay4YHO-TeXHUUECKHe )KyPHaJsIbl, 00ecreunBarolyie HayuyHoH,
TIPOU3BO/ICTBEHHOM, 0030pHO-aHATUTHUECKOH U
obpa3oBaTeibHOM MH(OPMAaIel PYKOBOJAIINX PaOOTHUKOB U
CIeI[a/TMCTOB TIPOMBIIIIEHHBIX TTPEATPUSTHHI, HAyUHBIX
aKa/IeMUYeCKHUX U OTPAC/IeBBIX OPraHU3al[|H, a TaKXKe
yueOHbBIX 3aBe/IeHHH B 00/1aCTH MPUOPUTETHBIX HATIPaBIeHUMA
Pa3BUTHS HAYKU U TEXHOJIOTHH.

Accoumanys THXeHepHOro
obpa3oBanus Poccun
http://www.ac-raee.ru/

CoBepiieHCTBOBaHWEe 00pa30BaHMs U UH)KeHEPHOI
JlesITeIbHOCTU BO BCeX UX MPOSIBJIEHUSX, OTHOCSALLMXCS K
yuebHOMY, HAyUHOMY M TEXHOJIOTHUYeCKOMY HarlpaBJIeHHUsIM,
BKJIIOUas POLIeCChI TIPero/iaBaHusl, KOHCY/IbTUPOBaHuS,
WCC/IeJOBaHMsl, pa3paboTKN MH)KeHEePHBIX pellleHnH, OKa3aHuUs
IIMPOKOTO CIIeKTpa 00pa3oBaTe/ibHbIX YCIyT, obecrieueHust
CBsi3eit ¢ 00111eCTBEHHOCTBIO, TIPOM3BO/ICTBOM, HAYKOU U
MHTerpalyu B MeXX/yHapo/iHoe Hay4uHO-00pa3oBarebHOe
MIPOCTPAHCTBO. CBOOO/IHBIN [JOCTYTI
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10. TIIporpammHoe oOecreyeHue (/IMIeH3WOHHOe W  CBOOOJHO
pacrpocTpaHsieMoe), HCMo/Ib3yeMoe TPH OCyIIeCTB/IeHHH 00pa30BaTe/IbHOI0
npouecca

Wudopmaniys o ripaBe
COOCTBEHHOCTH (pEKBI/IBI/ITbI
Aynuropus [TporpamMmMHOe obecrieueHHe

JIOTOBOpa, HOMep JIMLIEH3UH 1
T.J.)

Ne 2196 YuebHasi ayJUuTOpHS AJIs1
TIpOBeZIeHNsT YueOHBIX 3aHATHI BCEX
BUJIOB, TPelyCMOTPEHHbIX
MporpaMMOM CpeZiHero
npodecCHOHaTBLHOTO
obpa3oBaHusi/bakanaBpuaTa/
crieLidasMTeTa/ MaruCTpaTypél,
OCHalljeHHasi 000pyZjoBaHUEM U
TeXHUYeCKUMH CPe/ICTBaMHU
00yueHws, COCTaB KOTOPBIX
oripejienisieTcsi B pabounx
MporpaMmax JUCLIMIVIMH (MOAY/1ek)
KabuHet cucrem ynpasnenus OO0

«HITO «Kackan-I'PYTI»

Windows 7 OLPNLAcdmc

porosop Ne/I03 ot 30.05.2012) c
JorcoramieHusMu ot 29.04.14 u
01.09.16

(beccpouHast JULeH3Ms)

Kaspersky Endpoint Security s
6u3Heca — PacmmpenHsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy06n11ieH310HHBIH ZI0rOBOD
Ne977_1049.EI1/25 ot 10.12.2025

Yandex 6pay3zep CB00OO/IHOE pPacrpoCTpaHsieMoe
nporpaMMHoe obecrieueHre
(beccpouHast MIeH3Ms)

MTC JIuHk Horosop Ne2/2026 (091_168.EI1/26)

ot 27.03.2026

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft Open
License

HOMep J1LleH3un-42661846 ot
30.08.2007) c goricor/ailieHusiMy OT
29.04.14 u 01.09.16 (6eccpouHas
JIUTIEH3MsT)

Ne 2066 YuebOHast ayiUTOPUS [JIjIsT
TIpOBe/IeHusT yueOHbBIX 3aHSATHI BCeX
BU/IOB, TIPE/IyCMOTPEHHBIX
TIpOrpamMMOi CpeiHero
npo¢eccroHaIbHOTO
obpa3oBanHus/bakasaBpraTa/
crieLjMaMTeTa/ MarucTparypsl,
OCHalljeHHasi 000py/JOBaHHEM U
TeXHUYECKUMH CPeJICTBaMHU
00yueHHs1, COCTaB KOTOPBIX
oripeZiesisieTcst B pabounx
riporpamMmax JAUCLIMIVIMH (MOAYy/ieit)
Jlabopatopus «IIporpaMMHpoBaHus

1 0a3 JaHHBIX»
Jlabopatopusi *HHOPMALIMOHHBIX
TeXHOJIOTUH

Kaspersky Endpoint Security s
6usHeca — Pacmmpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy6nu1ieH31OHHBIN ZIOTOBOD
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc Windows
Server 2012

nmorosop Ne/I03 ot 30.05.2012) ¢
Joricor/aiieHusiMu ot 29.04.14 u
01.09.16

(6eccpouHast JIMIIEH3Ms)

MS Windows 10 Pro

noroBop Ne 392_469.223.3K/19 ot
17.12.19 (6eccpouHasi TULIEH3UsI)

Microsoft Office Standard
2019(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft Open
License

HOMep /MLleH31n-42661846 ot
30.08.2007) c goricor/ailieHusiMy OT
29.04.14 1 01.09.16 (6eccpouHas
JIULeH3Ms1)

Eclipse IDE for Java EE Developers,
NET Framework,

JDK 8,

Microsoft SQL Server Express
Edition,

Microsoft Visio Professional,
Microsoft Visual Studio,
MySQL Installer for Windows,
NetBeans,

SQL Server Management Studio,
Microsoft SQL Server Java
Connector,

Android Studio,

IntelliJ IDEA.

cB0o6OIHO pacmpocTpaHsieMoe
nporpaMMHoe obecrieyeHre
(beccpouHast TUTEH3M)

KOMIITAC-3D v20 u v21

Cy6nurieH31oHHbIH 0roBop No
Hn-22-00044 ot 21.03.2022
(beccpouHast TUIEH3HS)
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MathCADv.15

Cy6mut. goroeop Ne39331/MOC2286
ot 6.05.2013)

HOMep J/HLIeH31un-42661846 ot
30.08.2007) (6eccpouHasi TUIIEH3Ms)

SimInTech OreyecTBeHHOE POrpaMMHOe
obecrieueHye

AdobeReader cBOOOZIHO pacrpocTpaHsieMoe
TporpamMMHoOe obecrieyeHe
(beccpouHast ULIEH3HS)

AdobeFlashPlayer CBOOO/IHO PacrpoCTpaHseMoe

nporpamMMHoe obecrieyeHure
(beccpouHast TUIEH3USs)

Microsoft Visual Studio 2019

CBOOOJHO PacIpoCTpaHsieMoe
MporpaMMHoe obecrieyeHue
(beccpouHast ULIEH3HS)

Python 3.7

cB0o6O/IHO pacIpocTpaHsieMoe
MporpamMMHOe obecrieyeHue
(beccpouHast IUIEH3Us)

PascalABC

CBOOO/IHO PaCpPOCTpaHsIeMOe
MporpaMMHOe obecrieueHue
(beccpouHast ULIEH3MS)

AIMP

0TeueCcTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe MporpaMMHoOe
obecrnieueHue (6eccpoyHasi JULIEH3VsT)

Ne 1126 [TomereHue ast
CaMOCTOSITe/TbHOM PaboThI
o0yyaroImuxcs

Kaspersky Endpoint Security asis
6u3sHeca — PaciiupenHsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy0/MLieH3U0HHBIH J0r0BOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

nmorosop NeI03 ot 30.05.2012) ¢
JoricoraiieHusiMu ot 29.04.14 u
01.09.16

(beccpouHast MLeH3Ys)

AdobeReader

cB0o6GO/IHO pacmpocTpaHsieMoe
TporpaMMHOe o0becrieueHre
(beccpouHast ULeH3Ys)

I'apaHT- cripaBOYHO-TIpaBOBast
cucreMa

[Horosop NeC-002-2025 ot 09.01.2025

Yandex Gpay3zep

CBOOO/IHO pacrpocTpaHsieMoe
nporpamMMHoe obecrieyeHre
(beccpouHast MIeH3Ys)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft Open
License

HOMep /1LleH3un-42661846 ot
30.08.2007) ¢ moricornaiieHUsIMA OT
29.04.14 11 01.09.16 (6eccpounas
JIVILIEH3WsT)

MTC JIunk Horosop Ne2/2026 (091_168.EI1/26)
ot 27.03.2026
AIMP 0TeueCTBEHHOEe CBOOOIHO

pacrpocTpaHsieMoe IPOorpaMMHOe
obecrieueHue (6eccpoyHast IULIEH3VsT)

11. Marepua/ibHO-TEXHHUECKOe o0ecrieueHue JUCI{HILTHHBI
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[lepeueHb OCHOBHOTO 000OPY/JOBaHUS U
TeXHUUECKUX CPeJICTB 00yUeHusi

YueOHast ayJUTOPUS [JIs1 IPOBeeHuUst yueOHbIx | OOopy/oBaHye: KoMIUieKT MeGesu st yue6Horo
3aHATHH BCEX BUIOB, MPe1yCMOTPEHHBIX mpotiecca; A0cKa yuebHas; cTenp! .

o TexHuueckue cpeacTBa OGV‘JEHI/IHZ MYJIbTUMEJUHHOe
TIPOTrpaMMOii CpeJiHero MpogeCcCHOHATBEHOTO

o6opy1oBaHue (TIPOEKTOP, FKPaH)

obpa3oBaHus/0akasaBpraTa/ Crieljdaanrera/
MarucTpaTrypbl, OCHallleHHasi 000py/J0BaHUEM U
TeXHUYeCKUMU Cpe/ICTBaMH 00yUeHusi, COCTaB
KOTOPBIX OTIpe/iesisieTCsl B pabourx mporpaMmMax
JUCLIATIIMH (MOyIei)
Kabunet cucrem ynpaBienuss OO0 «HITO
«Kackag-I'PYTII»
Ne 2196 (r. Ye6okcapsnl, yi. K.Mapkca, 60)

Tvr 1 HoMep MoMelreHus

O6opyjoBaHKe: KOMIUIEKT Mebesu fiis yuebHoro
YuebHast ayAUTOpKs /|/1s IPOBE/IeHHUst yueOHbIX Tnporiecca; fI0cKa yueGHast; aBTOMaTU3UPOBAHHbIE

3aHATHHN BCeX BUJIOB, MPeAYCMOTPEHHbBIX paboure MecTa, aBBTOMaTM3UPOBAaHHOE pabouee MeCTo
TporpamMMOoii cpejiHero rnpodeccroHaabHOT0 TIpero/iaBareJisi, MPOEKTOP M 3KPaH; MapKepHasl 0CKa;
06pasoBaHusy/6aKanaBpuaTa/ CrieLanuTeTa/ TexHuueckue cpeacTBa 00yUeHNs: KOMIILIOTEPHAs
TEXHUKA
MarucTparypsl, ochalleHHas 060py/0BaH1em 1 (npoueccop Core i3, orepaTuBHasi IaMsATh 06BEMOM
TeXHMYECKUMH CPe/ICTBaMHU 00yueHHsl, COCTaB He MeHee 8 I'6); cepep B n1abopaTopuu (8-s1epHkbIii
KOTOPBIX OIpefesieTcs B pa6oq1/1x TMporpaMmax | mporieccop c 4actoroii He meHee 3 I'T'1, omepaTrBHas
JUCLIMITH (MOZYJ1ei) namsth 06eMoM He MeHee 16 I'6, )KeCTKHe IUCKH
JIabopaTtopuist UHPOPMAL[HOHHBIX TEXHOIOTHIH obum 00BeMom He6MEHee 1T6;
MyJIbTUME/IMAHOe 000py/joBaHke (TeIEBU30
Ne 2066 (1. Yebokcapsl, yi. K.Mapkca, 60) ¥ A PyA ( P)

O6opyjoBaHWe: KOMITUTIEKT Mebesu fiisi yuebHOro
[TomertieHre 11 CaMOCTOSITEIbHON — paboThl | MPOHECCd;

TexHuueckue cpejicTBa 0OyueHMs: KOMIIbIOTepHas
o0yyaromuxcs

TexHUKa C BO3MOXKHOCTBIO TIOJKMIOUEHHS] K CeTH
Ne 1126 (r. Yebokcapsl, yi1. K.Mapkca, 60) «VIHTepHeT» U 06ecrieueHreM JJOCTyTa B 371eKTPOHHYHO

vH(OpMaLMOHHO-00pa3oBaTenbHyI0 cpeny ®unuana

12. MeTtoguueckue YyKa3aHMA s O00y4yalIerocs IO OCBOEHHIO
JUCIUTI/IMHBI

MemoouuecKue yKkazaHusi 0/151 3aHMull 1eKyuoHHO020 munda

B Xome /IeKIIMOHHBIX 3aHATUNM oOOyuaroiiemMycs HeoOXOAWMO BeCTd
KOHCIIeKTHDOBaHWe yueOHOro MaTepuasna, obpallaTh BHUMaHHe Ha KaTeropuwy,
(hopMy/IMPOBKM, pacKpbIBaroLue Co/iep>KaHre TeX WIN WHBIX SIBJIEHUW U MPOLIeCCOB,
Hay4HbIe BbIBO/bI U MIPAKTUYECKHEe PeKOMeH/IaLuH.

HeobxomvMo 3afjaBaTh TIperojiaBaTe/l0 YTOUHSIOIIME BOIMPOCHI C LIeJbHO
VSICHEHUSI TEOPeTHUYeCKUX  TI0JIOKEHWM, pa3pelleHs] CIOPHBIX  CUTYaLui.
Llenecoobpa3sHo JopabaTbiBaThb CBOM KOHCIEKT JieKUWH, [Jefas B HeM
COOTBETCTBYIOLLIME 3alMCU W3 OCHOBHOWM W JOMOJHUTENbHOW JIUTEpaTyphl,
PEKOMEHZIOBaHHOW TIperofiaBaTesieM MW TPeAyCMOTPeHHOW yueOHOW mporpaMMoi
JVCLIUTI/IUHBIL.

MemooduuecKue ykazaHus 0/151 3aHsimuil 1a6opamopHoz20 muna.

BoimonHeHWto 1abopaTopHBIX pabOT mMpeAliecTByeT TpOBepKa 3HAHUMN
CTY[IeHTOB — WX TeOpeTUUeCKOW TOTOBHOCTM K BBITIOJHEHHWIO 3aAaHus. [IpoBepka
3HaHWI TIPOBOJAUTCS B (pOpMe, KOTOPYHO OIpefesisieT MpernojaBare/ib AUCLIAIIIUHbI
(TecTupoBaHue, 0NpoC).
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[Tpu ripoBejeHNY J1aO0OPaTOPHBIX 3aHATHUM BBIZIEJIAIOT CIeIyIOIIe pa3/esbl:

— obmue nonoxxeHus (epeueHb 1abOpaTOPHBIX WX TIPAKTHYECKUX

—  3aHATUN);

— 00011e TpebOBaHUS K BBITIOJHEHUIO PaboT;

— UMHCTPYKLUS TI0 KaXX/[0i pabore;

— CIIpaBOYHbIe MaTepHyasbl U T. .

JlabopaTopHble 3aHSATHUS TO3BOJISIIOT pa3BUBaTh y 00ydarollerocs TBOpueckoe
TeopeTUUecKoe MbIlIJIeHWe, yMeHHe CaMOCTOsITe/lbHO U3ydaTb JUTepaTypy,
aHa/JIM3MPOBATh MPAaKTUKY; yuaT YeTKO (POPMYIUPOBATh MbIC/Ib, BECTU JUCKYCCHIO, TO
eCTb MMEIOT WCK/IHUMUTE/NbHO Ba)KHOE 3HaueHWe B pa3BUTUM CaMOCTOSTETbHOTO
MBILLLJIEHUSI.

['oTOBSICH K AOK/Ialy UK BBICTYILJIEHUIO B PAMKaX UHTePaKTUBHOU (DOPMBI, TIpU
HeoOXO0UMOCTH, C/leflyeT 00paTUTHCS 3a TIOMOIIBIO K TIPeroziaBaTeliio.

MemooduuecKue ykazaHusi K camMocmosime/ibHoll pabome.

CamocrosTenbHass pabora 00ydYarolerocsi siB/sieTCSI OCHOBHBIM CpeCTBOM
OBJIa/leHUs1 yueOHBIM MaTepraioM BO BpeMsi, CBOOO[HOe OT 00si3aTeNbHbIX yueOHBIX
3ansiTuil. CamocTositesibHasi pabora oOyudatoiierocss HajJ, yCBOeHMeM y4eOHOro
MaTepuasia 10 y4eOHOW [JUCHUIUTMHE MOJKET BBHITIONHATBECS B OubO/IMOTEKe
yYHUBepCHTeTa, yueOHbIX KabrHeTax, KOMITbIOTePHBIX K/acCaxX, a TakKe B JOMAIIHUX
ycioBusix. Copiep)kaHve M KOJIMUECTBO CaMOCTOSITe/IbHOM paboThl oOyuarolijerocs
orpefie/isieTcsi yueOHOM MporpaMMoN AUCLIMILIIMHBI, MeTOJAUYECKUMH MaTepuasiaMu,
MPaKTUYECKUMU 3aJaHUSIMU U YKa3aHUSIMU MperofaBaTesis.

CamocmosimenbHas paboma 8 ayoumopHoe 8peMsi MOXdceim 8K/110Uamb:

1) KoHCmeKkTHMpOBaHMe (COCTaB/eHHEe Te3HWCOB) JEKLUMH;

2) BBITIOJIHEHHE KOHTPOJIbHBIX PaboT;

3) pellleHWe 3a/ay;

4) paboTy co CripaBOYHON ¥ METOAUYeCKOM JTUTepaTypoi;

5) paboTy c HOpMAaTHBHBLIMU TIPAaBOBBIMU aKTaMU;

6) BBICTYIUIEHUS C [IOK/Ia/laMH, COOOILIeHUSIMA Ha CeMUHAPCKUX 3aHSTUSX;

7) 3aluTy BBITIOTHEHHBIX padoT;

8) yuacTve B ornepaTUBHOM (TeKyll[eM) OMNpOCe IO OTAe/JbHbIM TemMaM
M3yuaeMoW JTUCLIUTIUHBI;

9) yuactue B cobece/j0oBaHUSIX, [€/IOBbIX (pOJieBbIX) Wrpax, AUCKYCCHUSX,
KPYTJIbIX CTOJIaX, KOH(pepeHLUsIX;

10) yuacTre B TeCTUDOBAHUU U JP.

CamocmosimenbHass paboma 6o 8HeayOumopHoe epemsi MOX}cem coCcmosimb
us:

1) TOBTOpeHMs JIEKLIMOHHOTO MaTeprana;

2) TIO[TOTOBKU K NMPaKTUYECKUM 3aHSITHSIM;

3) u3ydeHus yueOHOM U HaAyUHOU JIUTEPATYPHI;

4) u3ydeHHsT HODMATHMBHBLIX TMPaBOBBLIX aKTOB (B T.U. B 3JIEKTPOHHBLIX 0a3ax
JlaHHBIX);

5) peliieHus 3a/1a4, U UHBIX MPaKTUUeCKUX 3alaHUM

6) MOATrOTOBKM K KOHTPOJIbHBIM paboTam, TeCTUPOBAHUIO U T.[.;

7) TIOATOTOBKU K MPAKTAUYECKUM 3aHSITHSIM YCTHBIX JOK/IaZloB (CO00I1eHui);
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8) moaroToBku pedepaToB, 3CCe ¥ UHBIX UHAWBU/Y/IbHBIX TMCbMEHHBIX paboT
T0 33/IaHUIO TIpero/aBare/is;

9) BBINMOHEHUsI KYPCOBLIX PaboT, IpelyCMOTPeHHBIX YUeOHBbIM T/IaHOM;

10) BbITIOJTHEHUS BBITYCKHBIX KBaTUGMUKAIIMOHHBIX paboT H [Ip.

11) BbifiesieHUsT HauOo/iee CIOXKHBIX M TTPOOJIEMHBIX BOIIPOCOB T10 HM3ydaeMoi
TeMe, TMIOJydyeHUe pa3bsCHEHUM U pPEeKOMEeHJaluii MO0 [aHHbIM BOMNpPOCaM C
TiperofiaBaTe/isiMU Ha KOHCY/IbTal[UsIX.

12) mpoBefieHUs1 CaMOKOHTPOJ/ISI TIyTeM OTBETOB Ha BOIPOCHI TEKYIIero
KOHTPOJIsSI 3HaHWM, pellleHus TIpe/ICTaB/eHHbIX B yueOHO-MeTouUeCKUX MaTepraiax
Kadeapsl 3a/jau, TECTOB, HarvcaHUs pedepaToB M 3CCe MO0 OTAe/JbHbIM BOMpPOCaM
M3yuyaeMOH! TEeMBL.

Tekyluii KOHTPOJIb OCYILEeCTB/IsIeTCS B (DOPMe YCTHBIX, TECTOBBIX OMPOCOB,
JOKJIaJIOB, TBOPUECKHUX 3a/IaHUM.

B cnyuae mpomnyCKOB 3aHITUM, HaTMUKsI MHAWBUAYaTbHOTO Tpadrika 00yueHUs
U [/ 3aKpeTIeHNsI IPaKTUUeCKUX HaBBIKOB CTY/IeHTaM MOTYT OBIThb BblZJaHbI TUTIOBbIE
WHAVBHUya/lbHble 3aflaHusl, KOTOpble [O/DKHBI OBITH CAaHbl B yCTAHOBJIEHHBIN
TperoZiaBaTesieM CpOK.

13. OcobeHHOCTH peaM3alid AUCHUIVIMHBI /i1 UHBAJIUJOB M JIML C
OrpaHUYeHHbBIMHU BO3MO)XHOCTSIMH 3/10POBbSI

Ob6yuenue no aucturiiHe «OCHOBBI CHUCTEM HCKYCCTBEHHOT'O WHTeJ/IeKTa»
VMHBa/IM/IOB U JIMI] C OTPaHUYeHHBIMH BO3MOYKHOCTSIMU 3/10pOBbs (aiee OB3)

OCYILIeCTB/ISIETCS TIperofiaBaTesieM C Yy4eToM OCOO0eHHOCTel TICMX0o(hr3uuecKoro
PasBUTHS, WHAUBUYaTbHBIX BO3MOXHOCTEM W COCTOSIHUS 3[0POBbSI TaKUX
00yUaroIuXCsl.

711 CTyZIleHTOB C HapyIlIeHUsIMUA OTOPHO-/BUTraTe/IbHOU (yHKIMK 1 ¢ OB3 1o
CIyXy TpefyCcMaTpPUBAEeTCSl COINPOBOXKIEHWE JIeKUWA W TPaKTUYeCKUX 3aHATHUH
MyJIbTUMEUMHBIMA CPe/ICTBaMU, pa3aTOYHbIM MaTeprasioM.

HOns crygmentoB ¢ OB3 1o 3peHvIO IIpefyCMaTpUBaeTCs NpPUMeHeHue
TeXHUYeCKUX CPeJCTB YCWJIeHHWs OCTaTOYHOIO 3peHUs, a Takxke IpeayCMOTpeHa
BO3MO>XHOCTh pa3paboTKu ayiuoMaTeprasoB.

[To aucuunvHe «OCHOBBI CUCTeM MCKYCCTBEHHOTO WHTes/IeKTa» o0OydeHue
VHBAIUJOB U JIUL, C OrpaHAYEHHbIMU BO3MOKHOCTSMM 3[0POBbS  MOJXKeT
OCYLLeCTB/IATbCA KakK B ayJUTOPUM, TaK U C MCIIOJb30BAHUEM 3JIEKTPOHHOU
nHbOpMaI[MOHHO-00pa3oBaTebHOM  Cpefibl,  OOpa3oBaTe/lbHOTO  TIOpTajia U
3JIEKTPOHHOU MOYTHI.
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JINCT JOIIOJTHEHUN 1 M3MEHEHINI
paboueii mporpaMMbI JUCIUTITMHBI

Paboyasg mporpaMma [QUCLIMIUIMHBL DAacCMOTpeHa, 00CysKaeHa Y ogo0peHa Juis
vcnosiHeHus B 2026-2027 yueOHOM roay Ha 3acenadHyu Kadeapsl, mpoTokoa Ne 9 oT
«22» Masi 2026r.

BHeceHBl [OIOJHEHUS YW MW3MEHEHMs B  YaCTU aKTVaJIW3alUuy _ JIULEH3WMOHHOIO
IIPOrPAMMHOT'0 obecrieyeHus, HCII0/Ib3YEMOT'O Ipu OCVIIIeCTB/IEHUHA
00pa3oBaTe/LHOr0 Mpollecca MO0 JaHHOW AUCIMIUIMHE, a TaKXKe COBPEeMEHHBIX
npodeccroHaNbHbIX 0a3 JaHHBIX W MH(OPMAILMOHHBIX CIPABOYHBIX CHUCTEMax,
AKTya/I3al[Uy [1epeyHsi OCHOBHOM WM JIOMOJHHUTEJLHON JUTepaTyphbl, He0OX0AUMOU
JIJIST OCBELIIeHUS JUCITUTINHEI

Pabouass mporpaMma AMCLMIUIMHBI PAacCMOTpeHa, oOcyxzaeHa u ofobpeHa mJisi
vcnosHeHus B 202_ -202__ yueGHOM rojy Ha 3acefiaHuu Kadeapbl, IpoTokos No
OT _ «» 202 r.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHU S

Pabouass mporpaMMa JUCLIMIUIMHBI pPacCMOTPeHa, OOCy)KJeHa U ofoOpeHa s
vcnoHeHus B 202__-202__ yueGHOM rofiy Ha 3aceflaHuH Kadeipbl, POTOKOJT No
OT  «« 202 r.

BHeceHbI AOIIOJIHEHHA 1 U3MEHEHUS

Pabouass mporpaMma JUCLIMILUIMHBI pacCMOTPeHa, OOCyXKJeHa U ofoOpeHa s
vcroHenus B 202_-202__ yuebHOM rozy Ha 3acejaHiu Kade[pbl, MPOTOKOJI No
OT  «« 202 r.

BHeceHbI JOIIO/IHEHHWSA 1 U3MEHEeHUA
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