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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 MunucrepcTBa oO6pa3oBanusi U Hayku P® ot 14 okTsa6ps 2015 1. Ne 1147
«O6 yTtBepxxaenun Ilopsgka mprema Ha oOyueHHe 1Mo 0Opa3oBaTe/NbHBIM MPOrpaMMaMm
BbICIIETO 0Opa3oBaHMs — TIporpamMMmaM 0OaKajaBpuara, IporpaMMaM —CrerraauTeTa,
NporpaMMam MarucTpaTypbl»;

- YuyeOHbIM II71aHOM (OYHOM, 3a0uHOM (opM 00yueHHsI) I10 HarlpaBIeHHIO
noarotoBku 09.03.01 «MHbopMaTHKa 1 BIYMCIUTEIbHAS TEXHUKA».

Pabouasi mporpamMMa AWCLIMIUIMHBI BK/IIOUaeT B ceOsi OlleHOUHble MaTepHuasbl JJist
MIPOBeJIeHNs TeKYLero KOHTPOJ/Sl YCIIeBaeMOCTA M TPOMEXYTOYHOM aTTecTalju 10
pucuurivHe (n.8 @OoHA, OLIEHOYHBIX CpeACTB [Jis TPOBeJeHHs TeKyllero 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. Hensamu ocBoeHUs JUCLUIUINHBI « IHTe//IeKTyalbHble CUCTEMbI»

SIBJISIFOTCSI:

- O3HAaKOMJIEHHEe  OOydYaloIMXCsi C  OpraHu3aied  COBPEeMEeHHBIX
VHTeJ/I/IEKTYa/bHbIX CUCTEM;

- C OpraHusaler HelipOHHBIX CeTel;

- opraHuv3aliiyeii TOCTPOeHHsI CUCTeM MAallIMHHOTO 00y4eHus;

- O3HaKOMJIeHHWe O00ydYarlluMxcsi C  UCIMO/Ib30BaHUEM COBpeMeHHbBIX
WHCTPYMEHTOB B 00/1aCTU CHCTeM UCKYCCTBEHHOTO UHTEJIIEKTa;

- C TeXHOJIOTUSIMU 00pabOTKM OOJBIITNX JaHHBIX.

3a/lauaMy OCBOEHUSI IUCLIUTIMHBI IHTe//IeKTyaibHble CUCTeMbI
SIBJISIFOTCS:

- BJIaJleHe HAaBbIKAMM TOCTPOEHUS] COBPEMEHHBIX WHTE/IEKTyabHbIX
CUCTEM;

- roJsryueHre 6a30BbIX HaBLIKOB 110 paboTe ¢ OOMBIIMMY JAHHBIMUY;

- rojiyueHre 6a30BbIX HaBLIKOB 110 pPaboTe C HEMPOHHBIMU CETSIMU;

- 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,
I7isI KOPPeKTHOM paboThl KOTOPOTo HeoOXoANMbI HTe//IeKTyaibHbIe CUCTEMBI.

1.2. O6mactu mpodecCHOHANBHOW  JesTeIbHOCTH U (WiM)  cdepsl
npodeccoHaLHOM JIesATeTbHOCTU, B KOTOPBIX BbIMTYCKHUKU, OCBOUBIIIKE TIPOTPaAMMY,
MOTYT OCYLIEeCTB/IATh NTPO(eCCUOHAIbHYIO /1eATeTbHOCTb:

06 Ces3b, UHGOPMAYUOHHBIE U KOMMYHUKAYUOHHble mexHono2uu (8 ccepe
npoekmupoeaHusi, = paspabomku, 6HeOpeHus U  3Kcnayamayuu — cpedcme
8bIYUCAUME/AbHOU MeXHUKU U UH(OPMAYUOHHBIX CUCMEM, YNpaeneHusl UX HCU3HEHHbIM
YUK/IOM).

1.3. K OCHOBHBIM 3ajauaM M3y4eHUs AUCLIUILIMHBI OTHOCUTCS TIOArOTOBKA
oOydJaroIMxcss K BBIIOJIHEHUIO TPYAOBBIX (YHKIMH B  COOTBETCTBHU  C
nipodheCCHOHATLHBIMU CTaHAApPTaMM:

O60611IeHHbIE TPY/IOBbIE (DYHKLIAH TpynoBbie yHKLIMH
Kop u
HavMeHOBaHHe YpOBeHb
YPOBEHb
NpodheCCHOHANBHOTO | KO (moaypoBeHb)
HaviMeHOBaHHe KBanuuKauy HavMeHOBaHHe Ko7,
CTaHJapTa I " KBa/IMUKALU
u
06.001 PaspaboTka Ananus
o o D/
ITporpammuct D TpeboBaHuii U 6 TpeboBaHUH K 016 6
ITpodeccroHambHBIN TIPOEKTHUPOBaHUe TIPOTPaMMHOMY )
CTaHAapT MIPOrpaMMHOT0 obecrieueHHI0




O6006111eHHbIE TPY/IOBbIE (DYHKLIAK TpynoBeie pyHKIMH
Kop u
HavMeHOBaHHe ypOBeHb
Mpo(eCCHOHATBHOTO | KO YPOBEHE (mozypoBeHs)
HaviMeHOBaHHe KBanmumKany HavMeHOBaHHe KOZ
CTaHJapTa i " KBanmMuKany
U
«IIporpammucT», PaspaoTka
YTBEPHK/CHHEIH TeXHl?/ILI(-.‘CKI/IX
MHEEII(/:HT{ZI;E:);ABOM 6 cnendUKaIui Ha D/
. porpaMMHbIe 02.6
TPYAA H COHATILHOR KOMITOHEHTBI ¥ UX
3amThl Poccuiickoit "
L —— ; B3aMMOZelicTBIe
18.11.2013 Ne 679H Obecreuerms
(3aperucTprpoBaH B
Munncrepcrse . TpoeKTUpOBaHKe D/
TPyZJa ¥ COLMaTbHON 6 MPOrPaMMHOr0
3auThl Poccuiickoit oBecreyeHys 03.6
®epnepanuu ot 18
nekabps 2013 r.
Ne30635)
PaspaboTtka
6 JipaiiBepoB A/ 6
YCTPOMWCTB 01.6
06.028 CucremHbIit
TIPOTrPaMMHUCT Paspaborka
ITpodeccroHamBHBIN KOMIWISITOPOB, A/ 6
CTaHzapT PaspaboTka 3arpy3urKoB, 02.6
«CucremMHBIN KOMITOHEHTOB cbopILIKOB
TPOTPaMMUCT», YTB. | A CHCTEMHBIX
IMpukazom MPOrPaMMHBIX PaspaboTka A/ 6
MuHucTepcTBOM MPOJYKTOB 6 cuctemHbIx ytummr | 03.6
TPyZAa U COLMATbHOMN
3awutel PO ot 29 Coszpanue
ceHTs16ps 2020 roga VHCTPYMEHTAa/IbHbI A/
N 6781 X CpefiCTB 04.6 6
NIpOrpaMMUPOBAHU )
o
PaspaboTtka
Mo/iesn busHec- C/ 6
T1pOLIeccoB 08.6
3aKa3uuKa
06.015 Cneyjuanuct
To BeinosiHeHue pabot BI’IHBHefme </ 6
MHGbOPMALMOHHBIM W yTIpaBsierte TpeGoBanuii k UIC | 11.6
cucTeMam paboTamu 1o
ITpodeccroHambHBIN CO3/IaHUIO A6HaHH3 . 1(2:/6 6
CTaHapT (MomnduKaym) u TPEDOBAHHH )
«Cneyuanucr no C COTIDOBOXK/IEHHIO 6 PaspaboTka C/ 6
MH(OPMAIHOHHEIM uc, apxuteKkTypbl 1IC 14.6
cUCTeMaM», YTB. aBTOMaTU3UPYHOILU )
TPHKA3OM X 3afiain TpoekTupoBanre u | C/ 6
MuHHCTepCTBOM OpraHU3aIl[MOHHOTO zaiis VIC 16.6
TPyZa ¥ COLUaTbHON yTIpaBJIeHus U
saursl PO 18 GusHec-npovjeccer PaspaGoTka 6a3 C/ 6
HosGps 2014 . JaHHbIX VIC 17.6
No896H
OpraHu3alioHHOe C/ 6
" 18.6
TEXHOJIOTHUECKOe
obecrieuenre




O6006111eHHbIE TPY/IOBbIE (DYHKLIAK TpynoBeie pyHKIMH
Kop u
HauMeHOBaHUe YPOBEHb
YPOBEHb
rpodeCCHOHANMBLHOTO | KO (mopypoBeHb)
HauMeHOBaHUe KBanmumKany HauMeHOBaHUe KO,
CTaHJapTa i KBanmMuKany

u
u

KOJTUPOBaHUS Ha
sI3bIKax
MIPOrpaMMHPOBaHH
s

OpraHu3aloHHOe 6
u
TeXHOJIOTUYeCcKoe
obecrieueHne
MO/ly/IbHOTO
TectrupoBanus V1C
(Bepudukarym)

C/
19.6

Co3ganue 6

T10/Tb30BaTe/IbCKOU C/
JIOKyMeHTalll1 K 22.6
ncC

Opranuszauys 6
Perno3uTopus
XpaHeHHs1 [JaHHbIX
0 CO3JjaHUU
(Mommdukaym) u
BBOZe VIC B
9KCI/TyaTaluo

C/
40.6

1.4. Kommnetenuuu obyuaroierocsi, ¢hopMrupyeMble B pe3ysbTaTe OCBOEHHS

OUACLIUTLIUHBI
HaumeHoBaHue Kopa n Koan IlepeyeHb nN1IaHUPyeMBbIX
KaTeropu (rpynmnsl) | HauMeHOBaHHe HanlMeHOBaHHe pe3y/IbTaToB 00yueHust
KOMIIeTeHI{UH KOMIIeTeHI{UH HHAMKATOpa
AOCTH)KEHH S
KOMIIeTeHIUH
[TK-2 Criocoben | TIK-2.1 HA YypO8He 3HaHUll:
paspabarbIBaTh BeimosnHser 3HaThb OCHOBHbIE CTPYKTYPBI,
TpeboBaHUs U aHam3 TIPUHLUIIBI TUITU3AL|H,
NIPOeKTHUPOBATh TpeboBaHMii K | yHU(UYKALMH, TTOCTPOEHHS
NIpOrpamMMHOe NIPOrpaMMHOMY NIPOrpaMMHO- TEXHUUECKHX
PaspaboTka, oT/iajka, | obecrieueHue obecrieueHHto komriekcos (ITTK);
TpoBepKa HA ypOBHe yMeHULi:
paboTtocriocobHoCTH, yMeTb [IPOBOJUTH aHaIu3 1
MoUUKaLVS MOATOTOBKY OOJIBILIX
MpOrpaMMHOI0 JaHHbIX. CTPOUTH CUCTEMY
obecrieueHust MaIlIMHHOTO 00yUYeHust C
yuuTeneM (K1acCu(puKaTop
15011
perpecCUOHHYIO MOJieJIb).
Ha ypOBHe HABbIKOB:
B/Ia/leTb COBPEMEHHBIMU




TEXHOJIOTUSIMU B 00/1aCTH
WU pns noctpoeHus
HEHWPOHHBIX CeTer U CUCTEM
MaIlIMHHOTO 00yYeHHsl.

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

HA ypOBHe 3HaHUU:

3HATh aJITOPUTM ITOCTPOEHUS
VHTeJJIeKTyaIbHOU CHCTEMBI,
KOMIIbIOTepPHbIE CPe/ICTBa
pa3pabOTKU U SI3bIKU
TIPOrPaMMUPOBaHUS
VHTe/JIeKTyaIbHbIX CUCTEM;
Ha ypogHe yMeHUL:

YMETb BBITIOJIHATH a/ITOPUTM
TIOCTPOEHUS
VHTeJJIeKTyaTbHOU CHCTEMBI,
WCTIOTb30BaTh SI3bIKU
TIPOrpaMMUPOBaHUS
VHTeJUIeKTYaIbHbIX CUCTEM;
HA YpOBHe HABbIKOB:

B/1a/[eTh HaBbIKaMU
WCTI0/Tb30BaHUS
COBpeMeHHBIX OUOMMOTEK U
HEMPOHHBIX CeTel IS
pelieHuyst TIPaKTUYeCKUX
3a7ay

IK-2.3
IIpoekTupyer
MpOrpaMMHOe
obecrieueHue

HA ypoBHe 3HaHUL:

3HAaTb YCTPOWMCTBA OCHOBHBIX
THUITOBBIX TEXHUYECKHX
Cpe/iCTB aBTOMaTH3aL[H U
yTipaBJieHusl, arnnapaTHble U
MpOrpaMMHBbIe Cpe/iCTBa
CHCTeM yTipaB/ieHust Ha Oaze
tunosbIx [ITK.

Ha ypoeHe yMeHUll:

YMeTb BBITOJ/IHSTH TIPOEKT
TeXHUUeCKOro obecrieueHUs
CHICTEM yTIpaBJieHust Ha Oa3ze
TunoBbIxX [1TK.

HA YpOBHe HABbIKOB:

B/a/IeTh MeToZaMu u
cpeAcTBaMHU  pa3paboOTKM U
oopMieHusi  TeXHUUECKOU
JOKYMEeHTaL[|H.

2. Mecto gucounimHbl B cTpyKType OIIOII

MucuurivHa b1./1(M).B./1B.4.1 «/HTenneKTyanbHble CUCTEMbI» peannu3yeTcs
B paMKax BapuMaTMBHOW uacTu bnoka 1 «DneKTUBHbIE AUCLUIIIMHBI (MOYIHN)»
nporpaMMbI OakasaBpuara.



HOuctyriimHa «HTe/eKTyabHbIe CUCTeMbI» TIPerofaeTcss 00yUyaroiuMcs 1o
ouHoM (hopme 0bydeHuUss — B 5-M ceMecTpe, 110 3a0uHO (hopme — B 6 cemecTpe.

HuctunvHa «VHTeseKTya/lbHble CHUCTeMbI» SIB/SIETCSI  TIPOME)KYTOUHBIM
sTanom ¢popmupoBaHus KomreteHmi [1K-2 B nporjecce ocBoenust OITOII.

HuctuniiHa «WHTeeKTya/lbHble CUCTEMbI» OCHOBBIBAETCS Ha 3HAHUSX,
YMEHHMSIX ¥ HaBbIKax, MPUOOPeTEeHHBIX MPY U3yUeHUH JUCIUTUIMH YyeOHast MpaKTHKa:
03HAaKOMHTe/IbHasi MpakThka, HpopMal[oHHbIe CeT U KOMMYHUKaluu, ITpoekTHast
JesiTe/IbHOCTb, YueOHasl MpakTHKa: HayuHO-UCC/iefloBaTe/ibckasi paboTta (rosyueHuve
MepBUUHBIX HAaBBIKOB Hay4YHO-UCC/e[oBaTeNbCKOW paboThl), YueOHasi TpakTHKa:
TeXHOJIOThYecKasi (MPOeKTHO-TeXHOIOrMYecKas) MpakTHKa, ba3bl JaHHbBIX U SIB/SIETCS
Mpe/illeCTBYIOLeN A/ M3y4yeHUs AUCLUIUIMH [lapasienbHoe MpOrpamMMUpOBaHUe,
[IporpammupoBaHMe Ha si3blKe HU3KOro ypoBHs, CuCTeMHOe MpOorpaMMHOe
obecrieueHrie, Teopusi BLIUUCUTE/ILHBIX TIPOLIECCOB U S3BIKOB MPOTPAMMHPOBAHUS,
OproHomukKa, TexHuueckui Au3aiiH, [Ipou3BoACTBeHHAs MPAKTUKA: TEXHOIOruUecKast
(MpoeKTHO-TeXHOIOrMYecKasi) TIpakTHKa, [Ipou3BO/iCTBeHHAasl MpaKTUKA: Hay4yHO-
uccienoBarenbckass pabora, Iludpomasi obOpaboTka CcuUTrHa/MOB, ApPXUTEKTypa
BBIUMC/IUTETbHBIX cUCTeM, [Ipor3Bo/icTBeHHas PaKTUKa: TpeAUIJIOMHasi TIPaKTHKa,
locynapcTBeHHass UWTOroBasi —aTrTecTalusi: TOATOTOBKAa K cjJaye U cJaua
rocy/JapCTBeHHOI'0 3K3aMeHa, ['ocyjapCcTBeHHasi UTOrOBasi aTTeCTalUsl: BbIIIOJIHEHHe
U 3alllUTa BbIMYCKHON KBaMUKaLMOHHON pabOoTHI.

dopMoii MpOMEXXYTOUHOM aTTeCTal[ii 3HaHWW 0OydaeMbIX MO OUHOHN (hopme
oOyueHusi IBJsieTCs 3aUeT BO 5-M CceMecTpe, 0 3a0uHoi (hopme 3aueT B 6 cemecTpe.

3. O0BeM JUCIMIIMHBI
oyHasi popma 0OyueHUs:

Buy| yueGHo¥ padoThI M0 JUCIMILTHHE Bcero B 3.e. 1 yacax Cemectp 5
B Uacax
O6mast TPYACEMKOCTE AHCIHILTHHEI 3 3.e. - 108 ak.uac 108 ak.uac
Konmakmnas paboma - AyoumopHble 3aHsamusi 32 32
Jlekyuu 16 16
JlabopamopHble 3aHsmus 16 16
CemuHapbl, npakmuueckue 3aHsamus - -
KoHcynbmayus - -
CamocmosimesibHas paboma 76 76
KypcoBas pa6ora (KypCcoOBo# MPOEKT) - -
Bup npoMeKyToUHOM aTTecTanuu 3auer 3auer
3a0uyHast opMa 0OyUeHHs:
Buj; yueGHo# padoThl MO JUCHMILTHHE Bcero B 3.e. 1 uacax Cemectp 6
B yacax

O6myast TPYAOEMKOCTE AHCIHILTHHEI 3 3.e. -108 ak.uac 108 ak.uac
Konmaxkmmnasn paboma - AyoumopHbie 3aHamus 8 8
Jlekyuu 4 4
JlabopamopHble 3aHsamust 4 4
CeMuHapbl, npakmuuyeckue 3aHsmusi - -
KoHcynbmayus - -




CamocmosimesibHas paboma 96 96
Kypcopas padora (KypcoBoii IpP0eKT) - -
Buj; mpoMeKyTOUHOW aTTecTalun

3aueT — 4 yaca 3aueT — 4 yaca

4. Copep)kaHue JUCHUIUIAHBI, CTPYKTYPHPOBaHHOe 10 TeMaM (pa3jeiaM)
AUCIMILUIMHBI C YKa3aHHeM HMX 00beMoB (B aKaJieMHYeCKHX 4Yacax) U BH/I0B
yueOHbIX 3aHATHI

4.1 YuyeOHO-TeMaTHUYECKUH TIJIAH

OuHast hopMa 00yueHust

KonryecTBo uacoB
KOHTaKTHast paboTa Koz
ceMHrHap HWHAWKATOPA
Tewma (pasgen) K nabopar bl U camocTosTesl | JOCTHKeHUM
R OpHble | TIpaKTHu | bHas paboTra | KOMIeTeHLH
3aHATHS | ecKue u
3aHSATHUS
Tema 1. OcHOBHbBIe TTOHSATHS. 4 4 - 18 IK-2.1.,
Knaccudukarms. Obnactu [K-2.2.,
TIPUMEHEeHYs U aTOPUTM [TK-2.3.
TIOCTPOEHUSI UHTEJIIEKTYa/TbHOU
cucTeMbl. KoMrbioTepHbIe
cpezcTBa pa3pabOTKU U SI3bIKU
MPOrpaMMHPOBaHUS
VMHTEJUIeKTYaJIbHBIX CUCTEM
Tema 2. OcHOBBI 4 4 - 18 IK-2.1.,
UCKYCCTBEHHBIX [IK-2.2.,
HelpOHHBIX ceTeli. BBesieHue B TK-2.3.
MalllMHHOe 00yJeHue C
tensorflow
Tema 3. OcobeHHOCTH 4 4 - 20 IK-2.1.,
00paboTKy O6OMBIINX JaHHBIX. MK-2.2.,
[IpeaBapuTesbHas MOATOTOBKA U ITK-2.3.
aHa/Ii3 JJaHHBIX. MalltuHHOe
o0yuenwue. [TocTpoenue
perpecCUOHHON MO/ie/u.
Tema 4. PacriosHaBanue 4 4 - 20 IK-2.1.,
n3o6paxxenuii Ha Python ¢ [IK-2.2.,
riomoibio TensorFlow u Keras ITK-2.3.
Koucynbranmumu - - IIK-2.1.,
MK-2.2.,
IK-2.3.
MMK-2.1.,
KouTposs (3auer) - IK-2.2.,
IMK-2.3.
nToro 32 76




3aouHas hopMa 00yueHust

KosmuectBo yacos Koz
KOHTaKTHasi paboTta VH/IMKaTOp
CeMHHap d
Tewma (pasgen) ek nabopato bl U CaMOCTOAITe/IbH | /IOCTHDKEHH
- pHBIE MIPaKTHY ast pabora 1
3aHATHUSA eckue KOMIIETEHL]
3aHATUS 14151
Tema 1. OcHOBHBIE TTOHATHS. 2 - - 24 IK-2.1.,
Knaccudukarus. Ob6mactu [1K-2.2.,
MPUMEeHEeHUs U aJITOPUTM ITK-2.3.
MOCTPOEHUsI UHTe/IIeKTya/IbHOU
cricTteMbl. KOMIIbIOTEpHBIE
cpezicTBa pa3pabOTKU U SI3bIKU
MIPOrpaMMHPOBaHUS
VHTe/UIEKTYa/IbHbIX CUCTEM
Tema 2. OCHOBBI UCKYCCTBEHHBIX 2 - - 24 [1K-2.1.,
HEeMPOHHBIX ceTeld. BBesjeHue B [IK-2.2.,
MalllMHHOe 00yueHue C IMK-2.3.
tensorflow
Tema 3. OcobenHocTr 06paboTku | - 2 - 24 IK-2.1.,
GOMBIIMX JAHHBIX. IK-2.2.,
[IpenBapuTesibHas MOATOTOBKA U TK-2.3.
aHa/u3 JJaHHbIX. MalluHHOe
obyuenwue. [TocTpoerue
perpecCOHHOW MOJIe/H.
Tema 4. Pacrio3HaBaHue - 2 - 24 IK-2.1.,
n300paxkeHuii Ha Python ¢ IK-2.2.,
nomotnbto TensorFlow u Keras TK-2.3.
Koncynsraumn - - [1K-2.1.,
[MK-2.2.,
IMK-2.3.
IMK-2.1.,
KoHTpo/ib (3aueT) 4 IK-2.2,
[TK-2.3.
nToro 8 96

4.2. CopepxaHue JUCLUIIAHBI
Tema 1. OcHoBHbIe noHATUsA. Knaccudukarusa. 006/1acTH IpUMeHeHUA U
aQ/ICOPUTM MOCTPOEHMSI UHTE/IJIEKTYa/IbHOU cucTeMbl. KoMnbloTepHbIe cpeacTBa
Pa3padoTKU U A3BIKH NMPOrpaMMHPOBAHUA HHTE/IEKTya/IbHBIX CHCTEM

[ToHsiTME MHTE/JIEKTyalTbHOW CUCTEMBI M €€ OTJIMUKe OT TpaAuLUOHHbIX WT-

CHUCTEM.




Knaccudukaiiuss WHTe/IeKTya/lbHbIX CHUCTEM: SKCIepTHble, HelpoceTeBble,
IBPUCTHYECKUe, TUOPUIHBIE.

OcHoBHble 00/laCTH  TIPUMEHEeHWs: MeJuI[MHa, (UHAHCBI, TPAHCIIOPT,
6e3011acHOCTb, POOOTOTEXHUKA.

OO1uii  anropyuT™M  TTOCTPOEHHMS]  WHTE/JIEKTYa/IbHOM  CUCTEMBI.  JTallbl
JKM3HEeHHOro 1juk/ia NC.

CoBpeMeHHbIe TMpOrpaMMHble Cpe/icTBa pa3pabOTKH HHTe/UIeKTYya/IbHbIX
CUCTEM.

Asbiku miporpamMmupoBaHus U 1atdopmbl gasi MC: Python, Prolog, Lisp,
TensorFlow, Keras, Scikit-learn.

Tema 2. OCHOBbBI MCKYCCTBEHHBIX HEHMPOHHBIX ceTeid. BBejeHue B
MaIuHHOe o0yueHmue c tensorflow

buonoruyeckre MpoOTOTUITBI U UCTOPUS Pa3BUTUSI HEMPOHHBIX CETeH.

VckyccTBeHHble HeWpOHHbIe CeTH: CTPYKTypa, THUIIbI HEWPOHOB, (YHKLUU
aKTHBALUU.

MHorocioiiHble riepcenTpoHbl. OOyueHue ¢ yuuresneM U 6e3 yuuTers.

OCHOBBI MaIlIMHHOTO 00YUYeHHSs U €T0 POJib B UHTE/UIEKTYaIbHbIX CHCTEMaX.

O630p 6ubmmoreku TensorFlow. Co3faHue u oOydyeHre MPOCTON MoOJenyd Ha
Python.

Busyanu3zaius nipoijecca 06yuenusi. OrjeHKa TOYHOCTH MO/IeJIH.

Tema 3. OcobeHHOCTH 00padOTKU 00/1bIINX AaHHBIX. [TpegBapuTe/IbHAA
MOATrOTOBKA M aHa/IM3 [JaHHbIX. MamuHHoe oOyuenue. IlocTpoeHue
perpeccuoHHOM Moje/IH.

OcobeHHOCTH XpaHeHUs 1 06paboTKY OOMBIINX JaHHBIX.

[TpenBapuTesibHas OUUCTKA, HOpMau3alys U BU3yanu3aljusi JaHHbIX.

Metozapl oTbopa mpu3HakoB. Pabora € TpOIyIeHHBIMU W aHOMabHBIMHU
3HaUeHHUSIMU.

Knaccudukaius 3aau MalllMHHOrO OOyueHMs: perpeccusi, KjacCU(UKaius,
KJIaCTepU3aLysl.

[TocTpoeHure ¥ UHTepIIpeTalusl TUHeWHOM 1 MOTMHOMUA/ILHON perpecCrOHHOM
MO/IeJIH.

[TocTpoeHue perpecCHOHHOM MOJeu € ucrosib3oBaHueM Python u Scikit-learn.

Tema 4. Pacnio3HaBanue u3o0pakenuii Ha Python ¢ momompio TensorFlow
u Keras

OCHOBBI KOMITbIOTEPHOTO 3peHus. JTarbl 00paboTKU M300paXKeHU.

[TpencraBnenve u3o0OpakeHuit B urcioBoM (opmare. One-hot encoding u
HOpMa/r3aLusi.

ApXuTeKTypa CBepTOUYHbIX HeMpOHHBIX ceTelr (CNN).

Wcnonb3oBanue Keras [y co3faHus U 0OydeHUs] MOJie/id Pacrio3HaBaHUS
M300payKeHUH.

[Tpumepsl 3a1au: Kaaccudukanus pykonucHsix tudp (MNIST), pacrio3HaBaHue
00BEKTOB.

MeTpUKY KauecTBa MOjIe/IM M CIIOCOOBI Y/IyullleHUsl: yBeJWueHue IAaHHBIX,
peryssipusaius, fine-tuning.
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5. YueOHO-MeTogUUeCcKoe o0ecrneyeHHe CaMOCTOSITe/IbHOW PaboThI
CTY/IeHTOB

CamocrosiTenibHasi paboTa TIPOBOAUTCS C LiefblD: CUCTeMaTU3alud U
3aKperyieHusT TI0/IyUeHHBIX TeOPeTUYeCKUX 3HaHWW W TIPAKTHUYEeCKUX YMeHUH
oOyuaromuxcs; yriayOseHusi W pacHIMpeHUsl TeOpeTHUUeCKWX 3HAHWUW CTY[eHTOB;
copMUpOBaHHs YMEHWM WCIIOMb30BaTh HOPMATUBHYIO, ITPABOBYIO, CITPABOUHYIO
NOKyMEHTal[1Io, YueOHYI0 U CIel[UaJbHYI0 JTUTepaTypy; Pa3BUTHs TTO03HABATeTbHbIX
criocoOHOCTe Y aKTUBHOCTM  OOyuarol[uXCs: TBOPUECKOW  WHMIIMATHUBBI,
CaMOCTOSITeJTbHOCTHA,  OTBETCTBEHHOCTH,  OPraHM30BaHHOCTH;  (OpMHUPOBaHHe
CaMOCTOSITe/IbHOCTU MBIIIIEHNS], criocobHOCTe K CaMOpa3BUTHIO,
COBEpIIIeHCTBOBAHUI0 M CaMOOpraHv3auuy; (opMHUpOBaHUs TIpOdeCcCHOHATBHBIX
KOMTIETeHLIU; Pa3BUTHIO UCC/Ie/JOBaTe/IbCKUX YMEHUMN CTYZeHTOB.

®opMbl ¥ BUJIBI CAMOCTOSITE/TEHOU pabOThl CTYZIEHTOB: UTeHWe OCHOBHOW U
JIOTIOJTHUTENIbHON  JINTepaTypbl — CaMOCTOSITe/lbHOe U3yueHWe MaTepuana T0
pPEeKOMeH/JyeMbIM JTUTepaTypHbIM UCTOYHUKaM; paboTa ¢ 6MO/IMOTeUHBIM KaTaloroM,
CaMOCTOSITe/IbHBIA  1000P HeoOXoAuMOM JUTepaTyphl; paboTa €O COBapeM,
CTIpPaBOYHUKOM; TIOWUCK HeoOxofaumou WH(popMaru B cetu  VIHTepHeT;
KOHCITIEKTHDOBaHWe WCTOUHWKOB; pedepupoBaHre WCTOYHHUKOB; COCTaBJIeHUe
AHHOTAI[MK K TIPOUYMTAHHBIM JINTEPAaTyPHLIM MCTOUHHWKAM; COCTaBJIeHWe perieH3Hi U
OT3bIBOB Ha TPOUYMTAHHBLIM MaTepua; cocTaBjieHWe 00630pa MyOnMKauui 1o Teme;
cocTaBfeHMe U  pa3paboTKa TEepMHHOJIOTUYECKOTO  CJIOBapsi;  COCTaBJieHUe
XPOHOJIOTMUECKOW Tabsuilel; cocTaBieHre Oubmuorpadun (6uborpaduueckoit
KapTOTeKH); TO/JrOTOBKA K pa3/MuHbiM ¢dopmMaM TeKylleldd U TMPOMeKyTOUHOU
aTTecTariu (K TEeCTUPOBAHMIO, KOHTPOJILHOM paboTe, 3aueTy); BBINOJHEHHE
JIOMAIITHUX KOHTPOJIbHBIX PaboT; CaMOCTOSITe/TbHOE BBLITIOJTHEHWE TMPaKTHYeCKUX
3a[jlaHUM PeNPOAYKTUBHOTO TUTA (OTBETHI Ha BOIIPOCHI, 3a/lauM, TECThI; BHITOTHEHHE
TBOPYECKUX 3alaHUN).

TexHos0rUsi OpraHU3aliy CaMOCTOSITe/TbHOM PaboThl 00yUaroIUXCsi BK/IIOUaeT
WCTIO/Tb30BaHHe  WHGOPMAI[MOHHBIX W MaTepHabHO-TeEXHUUECKUX  PeCypCcoB
0Opa3oBaTe/IbHOTO yUpeXkJeHus:: OMOIMOTeKY C UHUTATbHBIM 3a/I0M, KOMITbIOTEPHbIE
K/IacChl C BO3MOKHOCTBIO paboTel B UHTepHeT; ayauTopud (Kaacchl) [is
KOHCY/IbTal[MOHHOM /IeATeTbHOCTH.

[lepen BbIMOHeHWeM OOyYarOL[UMUCS BHEAYJUTOPHOW CaMOCTOSITebHOMN
paboThl TIperofiaBaTe/ib MPOBOAUT KOHCYJLTUPOBaHWE TIO BBITIOJIHEHUIO 3ajlaHus,
KOTOpBIM BK/IIOUaeT 1jeflb 3a/laHus, €ero COJlepP)KaHusl, CPOKH BBIMIOJIHEHUS,
OpPHEHTHPOBOYHBLIM 00beM pabOThI, OCHOBHbIE TPeOOBAaHMS K pe3y/bTaTaM padOThl,
KpUTepHUH OlLIeHKW. Bo BpeMsi BBITIOJHEHUS OOyUarolUMKCS BHeayAUTOPHOMN
CaMOCTOsITe/IbHOW paboThl M TIPY HeOOXOAUMOCTH TIpPero/iaBaTe/ib MOXKeT TTPOBOIUTh
WHAVBU/Iya/IbHbIE U TPYTITIOBbIe KOHCY/TbTALAM.

KoHTponb  camocCTOsTeNIbHOM  paboThl  CTYAEHTOB  TIpeAyCMaTpUBAeT:
COOTHeCeHUe CO/lepyKaHUsi KOHTPOJIS C 1ie/isiMU 00yueH sI; 00beKTUBHOCTb KOHTPOJIS;
Ba/IMIHOCTh KOHTPOJII (COOTBETCTBHE TIPeAbSIBISIEMbIX 3alaHUd TOMY, UTO
Tpe/riosiaraeTcsi  MPOBEPUTH);  AvddepeHINalii0  KOHTPOJIbHO-U3MePUTEeTbHbIX
MaTepHaJioB.
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DopMbI
BbIIIO/THeHUSA

KOHTPOJISI  CaMOCTOsITe/TbHOW — paboThI:
CaMOCTOSITE/TLHOM ~ paboThI

MIPOCMOTP ¥ TIPOBepKa
Tiperio/iaBaTesiem;

OpraHu3alys

CaMOIIPOBEPKH, B3aMOTIPOBEPKH BBITIOJTHEHHOTO 3aJilaHWs B TpyMIe; 00Cy»KaeHue
pe3y/IbTaTOB BBITIOJTHEHHON pabOThI Ha 3aHATHM; MPOBeleHHe MMCbMEHHOTO OTpOoCa;

MpPOBe/IeHHe YCTHOTO OTpOCa;

OpraHM3alygd MW IIpoBeJeHre HWHAWBUAYAJ/IBHOT'O

cobeceZioBaHusI; OpraHu3alys U TpoBe/ieHre cobeceloBaHUs C TPYIIION.

HEPE‘-IEHI) BOIIPOCOB, 0TBOAUMBbBIX Hd CAMOCTOATE/IbHOE 0CBO€HHE NUCIIUIT/IUHDI,

(hopMBbI BHEAYAUTOPHOI CaMOCTOSITe/TbHOM PadOTHI

HaumeHoBaHUe
TeM (pa3jesoB)
JMCITUITHHBI

l'[epequb BOIIPOCOB, 0OTBOJMMBLIX Hd CAMOCTOATE/IbHOE
ocBoeHue

®opmMbl BHEAyAUTOPHOU
CaMOCTOATE/IHLHOH
padoThI

Tema 1. OcHOBHbIE
TIOHSATUSI.
Knaccudukanysi.
O6nactu
TIpPUMEHEeHHs U
aJITOPUTM
MOCTPOEHUS
VIHTeJIJIEKTYya/IbHOU
CUCTEMBI.
KowmrmbroTepHbie
cpefcTBa
pa3paboTKu u
S3BIKU
MIpOrpaMMUPOBaHUs

HWHTEeJVIEKTYa/IbHbIX
CucremMm

1. OnipefenieHre UHTe/UIEKTYaTbHON CUCTEMBI.

2. Tlpu3Haku ¥ 0COOEHHOCTH MHTEJIEKTYaTbHBIX CUCTEM.

3. Knaccudukaiyst UHTe/IIeKTyalbHbIX CUCTEeM T10 THITY
pelllaeMbIX 3a7iau.

4. ITpuMepsbI IPUMeHeHUsI UHTe/IIeKTya/lbHbIX CUCTEM B
Pa3HbIX OTPAC/ISX.

5. OO61muii afropyuTM MOCTPOEHUST UHTeIeKTYaTbHOU
CHCTEMBI.

6. ApXUTeKTypa UHTeJ/IJIeKTyaJlbHOM CUCTeMBI U eé
KOMIIOHEHTHI.

7. $13bIKM TTPOrpaMMUPOBAaHHUS, UCII0JTb3yeMble B pa3paboTke
WHTEJUIEKTYa/TbHBIX CUCTEM.

8. CpenctBa pa3paboTKu U Cpe/jbl IPOrPAMMHUPOBaHMUS
WHTEJUIEKTYa/TbHBIX CUCTEM.

9. OcobeHHOCTH IPOEKTUPOBAHUS UHTEJJIEKTYalbHbIX
TIO/ICHICTEM.

10. TTpo6ieMbI ¥ TIepCTIeKTUBLI Pa3BUTHSI UHTEJI/IEKTYaIbHbIX
CHCTEM.

CocraByieHU€e CXeMBI
ApXUTEKTYPBI
WHTEJIJIEKTYa/TbHOU
CHCTeMbI. AHa/N3 I3bIKOB
MIPOrPaMMUPOBaHUS JIJIs]
CO3/IaHUS
WHTEJIJIEKTYa/TbHbIX CUCTEM.
IMouck 1 0630p
MIPOrPaMMHBIX MPOAYKTOB,
MIPUMEHSIeMbIX B
pa3paboTke
WHTE/IJIEKTYa/IbHbIX CHCTEM.

Tema 2. OCHOBBI
HCKYCCTBEHHbBIX
HelpOHHBIX CeTel.
BBenenue B
MalllMHHOe 00yJeHue
c tensorflow

1. OCHOBHBIe MOHATHSI HEMPOHHBIX CeTeM.

2. CTpyKTypa ¥ NPUHIUITEI pab0ThI UCKYCCTBEHHOT'O
HelipoHa.

3. Paznuuurie Mexxy OJHOC/IOMHOW U MHOT'OCJIOMHOM
HelipOHHOMU CeThHO.

4. OyHKIMU aKTUBALIUU U UX POJib B HEMPOCETSX.

5. AJIrOpuT™M 00paTHOTO pacTpOCTPaHEHUST OITHOKH.

6. OCHOBBI MAIIIMHHOTO O0OYUeHUS U €r0 THTIBI.

7. IIpumepsl 3a/1au, pelllaeMbIX C TIOMOILIbIO HelipoceTel.
8. YcraHoBKka u 6a3oBbie orepaiuu B TensorFlow.

9. IMocTpoeHue NMPOCTOW HEUPOHHOM CETU C UCII0Tb30BaHUEM
TensorFlow.

10. ITpermMy1eCcTBa M OTpaHUYEHUS UCITO/Ib30BaHUS
TensorFlow.

Pa3paboTka MUHHU-TIPOEKTa
Ha 6a3e TensorFlow.
Co3panue uHgorpahvku o
TUIAX HeMPOHHBIX CeTeu.
Paborta ¢ yueOHBIM
HabOpOM JJaHHBIX B
TensorFlow.

Tema 3.
OcobenHocTH

006paboTKH H0JBIINX

1. TTonsTHe u ocobenHocTH Big Data.
2. OcHOBHBIe 3TarTbl 00pabOTKH OOJBIINX JAHHBIX.
3. MeTo/1bl OUUCTKHU ¥ HOPMaJTU3aliU JAHHBIX.

Peanusanus perpecCMoHHOM
Mozienu Ha Python.
CpaBHeHUe MeTO/I0B
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Jl@aHHBIX.
IIpenBapurenbHas
TIO/ITOTOBKA U
aHa/u3 JIaHHbIX.

4. VIHCTpyMeHTSI /11 aHa/li3a U BU3yau3aljiu JaHHbIX.
5. Posib cTaTrCTUYeCKUX METO/I0B B aHa/Iu3e JaHHbIX.

6. OCHOBHBIE TTOX0/IbI K MALIMHHOMY 00YYeHHI0 Ha
60/IbILINX IaHHBIX.

7. O1/Inure perpeCcCMOHHOI0 aHaau3a OT JPYTrUX MeTO[OB.

00paboTKY ¥ BU3yanu3aluu
JlaHHbIX. 3yueHue
TeMaTU4YeCKOW OHJIalH-
nekuuu 1o Big Data.

Mauurroe 8. Bu/ibl perpecCHOHHBIX MOZe/Iel.

obyyenme. 9. MeTo/ib! OLIEHKH TOUHOCTH PErPeCCHOHHBIX MO/IEEH.

IocTpoenne 10. Vicnonb3oBanue Python u 6ubamotek Pandas, NumPy u

perpecCcUOHHOM Scikit-learn a1 aHanM3a JaHHBIX.

MO/Ie/TH.

Tewma 4. 1. OcHOBHBIe 3Tarbl pacrio3HaBaHUsT U300paKeHUI. Peanu3anusa npoekra 1o
PacriosHaBanue 2. Tunel 387124 KOMITBIOTEPHOI'O 3peHNs. pacrno3HaBaHUIO

1300pakeHU Ha
Python c nomorpto
TensorFlow u Keras

3. ApxuTeKkTypa CBEpPTOUYHBIX HeMpOHHBIX ceTeid (CNN).

4. Ha3Hauenue 6mbmotek TensorFlow u Keras.

5. DTaribl NOCTPOEHUsI MOZe/H JIJ1s1 paCliO3HaBaHUS
M300pa’KeHU.

6. ITpuHLMIT paboThI C/1I0€B CBEPTKU U TTy/IMHTa.

7. IIpumeHeHme Tipeo0yUeHHBIX MO/iesiel B pacrio3HaBaHUM
1300pakeHU.

8. MeTo/bl OLIeHKM KaueCcTBa pacrio3HaBaHUsI.

9. ITpo6eMbI repeoOyUeHust ¥ CriocoObl OOPHOBI C HUM.

10. TIpakTHuecKue mprMephl pacrio3HaBaHUs M300paXkeHuil B
Python.

n3o6paxeHuii Ha Python.
CpaBHeHUe pasInyHbIX
mogpeneii CNN.

IIIkana oneHUBaHUS

[ITkasa o1jeHMBaHUs

KpuTtepuu olieHMBaHUs

«OTmUyHO»

OOyuaroiuiics T/IyOOKO W COJep)KaTebHO pPacKphLIBAeT
TEMy CaMOCTOSITeJIbHOW paboThl, He [OIMyCTHUB OLIMOOK.
OTBeT HOCUT pa3BepPHYThIN U MCUEPIbIBAIOIINN XapaKTep

«X0opoLIo»

OOyuarormuiics B 1[eJ7I0M

Xapakrepa

pacKpbIBaeT
CaMOCTOSITe/TLHOM paboThI, OJJHAKO OTBET XOTS Obl Ha OZIMH
M3 HUX He HOCUT pa3BepHYyTOr0 M HCUepIIbIBAIOIIETro

TeMy

o»

«Y 0B/IETBOPUTEJIbLH

OO6yuaroiuiics B 1[eJIOM

AO0ITyCKdA 3HAYNTE/IbHbIe HETOUHOCTH.

pacKpbIBaeT
CaMOCTOATe/IbHOM PabOThI M AOITyCKaeT psiJi HeTOUHOCTeH,
(parMeHTapHO pacKpbIBaeT COjlep>KaHUe TeopeTUYecKrux
BOMIPOCOB WM WX pacCKpbIBaeT COZeprKaTeabHO,

TeMy

HO

BHO»

«Heyznosimersopurern

Obyuatomuiicss ~ He  Biajieer
CaMOCTOSITe/TbHOM pabOThI

BbIOpPAHHOM

TeMOU

6. O1ieHouHbIe MaTepHasbl ((POH/ OLEHOYHLIX CPeACTB) /I/i MPOBeJAeHMs
TeKYyIllero KOHTPOJIsi yCleBaeMOCTH, MPOMEXYTOYHON aTTecTaljuy M0 UTOram
OCBOEHMS AUCLUTIIUHbBI
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6.1. ITacnopT (poHAAQ O1]€HOUYHBIX CPe/ICTB

Ne KoHTposvpyemsie Kop u WNupvikatop HanmeHnoBanue
pasziesibl (TeMbl) HauMeHOBaHHe JOCTYDKEHUST OLIEHOYHOT' 0
JVCLIATIJTMHBI KOMITeTeHLIUU KOMIEeTeHLIUU Cpe/iCTBa

1. Tema 1. OcHOBHEBIE [TK-2. Criocoben ITK-2.1 BeimonHsier Onpoc,
TIOHSITHSI. pa3pabaTbiBaTh aHa/Iu3 TpeOOBaHUM K pedepar,
Knaccudukarnusi. TpeboBaHuUs U TIPOrPaMMHOMY JIOK/a[, TecT,
OO6/1acTV MPUMEHEHUsI U | IPOEKTUPOBATh obecrieueHHIo 3aueT
aJICOPUTM MOCTPOEHUS MpOorpaMMHOe [TK-2.2 Pa3pabaTtbiBaeT
HHTe/IJIeKTya/IbHOU obecrieueHre TeXHUYeCcKre
CUCTEMBI. crieLiPUKaIMM Ha
KomribtoTepHbie MporpamMMHbIe
cpeZcTBa pa3paboTKy U KOMITOHEHTBI U UX
SI3BIKU B3aUMO/IeCTBUE
MPOrpaMMHUPOBaHUS [IK-2.3 IIpoektupyer
HHTe/IJIeKTya/IbHbIX TporpaMMHOe
cUCTeM obecrieyeHre

2. | Tema 2. OcHOBBI ITK-2. Cniocobex [1K-2.1 Beimosnsiet Ormpoc,
MCKYCCTBEHHBIX pa3pabarbiBaTh aHa/u3 TpeboBaHUM K pedepar,
HelipOHHBIX CeTei. TpeboBaHUs U TIPOrpaMMHOMY JIOKJ1afl, TecCT,
BBe/ieH1e B MAlIHHHOE MIPOeKTHPOBATh obecrieueHHI0 3aueT
oGyuenwe c tensorflow IIpOrpaMMHOe [TK-2.2 Pa3pabaTbiBaeT

obecrieueHre TeXHUYeCKHe
creljuUKalLy Ha
TIpOrpaMMHbIe
KOMITOHEHTBI U UX
B3aMMO/IeUCTBHE
I1K-2.3 [IpoekTupyet
MPOrpaMMHOe
obecrieyeHue

3. Tema 3. OcobeHHOCTH ITK-2. Cniocobex [TK-2.1 Beimnonxsiet Ormpoc,
06paboTKK GOJBIINX pa3pabaTbiBaTh aHa/iu3 TpebOBaHUM K pedepar,
JIAHHBIX. TpeGoBaHuUs U MIPOrpaMMHOMY JlOK/a[Ji, TecT,
TpesBapHTebHas TIPOEKTHPOBATh obecrieueHHI0 3ayer

MPOrpaMMHOe [TK-2.2 Pa3pabatbiBaeT
TOATOTOBKA 1 dHA/I3 obecrieueHvie TeXHUYECKHEe
JaHHBIX. MallHHOe crieLgyKaLK Ha
o6yuenwue. [TocTpoeHue MpOrpaMMHbIe
perpecCUOHHON MO/iesH. KOMITOHEHTBI U UX
B3aUMO/IENCTBUE
[TIK-2.3 [TpoekTupyet
IIporpaMMHoOe
obecrieyeHue

4. Tema 4. PacriosHaBaHue [MK-2. Criocoben [1K-2.1 Beinosnser Onpoc,
n306pakennii Ha Python | PaspabarbiBath aHa/Iu3 TpeOOBaHUM K pedepar,
¢ omonpio TensorFlow TpeboBaHuUs U TIPOrPaMMHOMY JIOK/a[i, TecT,
1 Keras MPOEKTUPOBATh obecrieueHHIo 3aueT

MpOorpaMMHOe [TK-2.2 Pa3pabaTtbiBaeT

obecrieueHue TeXHUUECKHEe
crierfudUKaliy Ha
TIpOrpaMMHbIe
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KOMITIOHEHTHI U UX
B3aHMO/IelCTBHE
ITIK-2.3 IIpoekTupyer
TIPOrpaMMHOe
obecrieueHe

JTtansl (opMUpOBaHNs KoMIleTeHIUH B ponecce ocBoeHus1 OITOII npsivo
CBsI3aHbl C MeCTOM [WCLUIUVIMH B oOpa3oBaTesibHON mporpamme. Kaxablii 3Tan
dbopmMUpOBaHHsS KOMITETEHI[MM, XapaKTepu3yeTcsl Orpe/ie/leHHbIMU  3HaHUSMM,
YMEHUSIMU M HaBbIKaMU U (/M) OMbITOM MTPOQeCCUOHATLHOM iesiTe/TbHOCTH, KOTOpPbIe
OLIeHMBAKOTCA B TIpOLiecCe TeKyIero KOHTPOJISL YCIIeBaeMOCTH, TPOMEeXYyTOUHOU
aTTeCTalyy M0 JUCLUIVIMHE (TPaKTUKe) U B TIPOLIeCCe UTOIOBOM aTTeCTaliH.

HucuurmuimHa  «VIHTesIeKTya/lbHble CUCTeMBI»  SBJISIETCS  TIPOMEKYTOUHBIM
5TariOM KOMIUIEKCa [JUCLUIUIMH, B XOJ€e M3yUeHWs KOTOPbIX Yy CTYJEHTOB
dbopmupytrorcs komnetreHuu [1K-2.

dopmupoBanue kKomneTeHUud [1K-2 HauvHaeTcsi ¢ W3ydeHUs] AUCLIUTIVHBI
YuyeOHasi TMpakKTHKA: O3HAKOMHTe/bHAasi TpakTuka, «VH(pOpMalMoHHbIE CETH U
KOMMYHUKalun», «[IpoeKTHasi [esTeJibHOCTb», YueOHasi TMpaKTHKa: HayuyHO-
uccieioBaTesibCckasi ~ pabota  (TIoyyeHWe — TEepPBUYHBIX  HAaBBIKOB — HAyuHO-
MCC/Ie/IoBaTe/TbCKOM paboThl), YueOHasi MpakTHKa: TeXHOJoruueckasi (IPOEKTHO-
TeXHOJIOThYeCKasi) PaKTUKa, «ba3bl JaHHBIX».

3aBepiiaercss pabora 10 (OPMUPOBAaHUIO Y CTYAEHTOB YKa3aHHbBIX
KOMIIeTeHI[M B X0/le M3yueHUsl AUCLUIIIMH «Ilapanie/ibHoe MporpaMMHpPOBaHUeE»,
«[IporpammypoBaHrie Ha $3bIKe HU3KOTO YpOBHs», «CHCTeMHOe mpOrpaMMHOe
obecmieueHue», «Teopus BBIUUC/IATETBHBIX TIPOLIECCOB u SI3bIKOB
TpOrpaMMMPOBaHUsT», «IProOHOMUKaA», « TexHuuecKui au3aiin», IIpon3BoicTBeHHas
MpaKTHKa: TeXHOJIOTMYeCcKast (MPOeKTHO-TeXHOI0THYeCKast) TIPaKTHKa,
[Tpou3sBo/CcTBeHHAss TIPAKTHWKA: Hay4yHO-UCCaeoBaTenbckasi pabota, «Ludposas
obpaboTka CUTHAJIOBY, «ApXUTeKTypa BbIUMC/TUTETbHBIX CUCTEMY,
[Tpou3sBo/iCcTBeHHAs MPAKTHKA: TIPeAAUIIIOMHAst TTPaKTHKa.

WToroBass ouieHKa copMupoBaHHOCTU KomrieTeHuuu [IK-2 onpepensietcs B
nepuoy, ['ocymapcTBeHHass MTOroBasi arrecTalys: MOATOTOBKA K CJadye W cjava
roCyZapCTBEHHOI0 3K3aMeHa, ['ocyapcTBeHHasi UTOroBasi aTTeCTalusi: BbIMIOJIHEHHE
U 3all[iTa BBIMYCKHOW KBaTM(hHUKAI[MOHHON PabOThI.

B nporjecce usyuenusi AUCHUILUIUHBI, KOMIIETeHI|UU TaK)Xe ()OPMHUPYIOTCA
MO3TaIHo.

OcHoBHbIMM 3Tanamy ¢opmupoBanHus [1K-2 npu u3yuyeHMM [UCLIATIIMHBI
b1.I(M).B.[IB.4.1 «WHTennekTyanbHble CUCTEMBI» SBSETCS IOC/Ie[0BaTeIbHOE
M3yueHHe CoZlep>KaTeIbHO CBSI3aHHBIX MeXKAy co00ii TeM yueOHbIX 3aHATH. M3yueHne
KaKZOW  Tembl  TIpejriosiaraeT  OB/aJieHWe  CTyZeHTaMd  HeoOXOJUMbIMU
JecKpunTopamMu  (COCTaB/SIOL[MMU)  KOMIeTeHIMA. [ljs  OLleHKW  YpOBHS
chOpMUPOBAHHOCTM  KOMIIETEHLMM B  TMpOLiecce  M3y4YeHUs  AUCLIUIIMHBI
MpelyCMOTPEHO TPOBeJleHHMe TeKYyIero KOHTPOJS YCIeBaeMOCTH 10 TeMaM
(pa3zenam) AUCLIMIVIMHBI M IPOMEXXYTOYHOM aTTeCTalyu Mo JUCLIUTIIMHE — 3a4eT.

15



6.2. KoHTpO/IbHBIE 33/laHMA W MaTepHa/ibl, HeOOXOANMMBIE A/ OLeHKH
3HAaHUM, YMEHUH U HAaBBIKOB M (WIH) OMNbITA JAesATe/IbHOCTH, XapaKTePU3yHIHHNX
3Tanbl GopMHPOBaHMs KOMIIETeHIIMHA B MpOIjecce 0CBOeHUs1 00pa3oBaTe/IbHOMN
NMporpamMMbI

6.2.1. KoHTpo/ibHBIE BONPOCHI MO0 TeMam (pa3jenaM) AJisi Ompoca Ha
3aHATHAX

Tema (pa3gen) Boripocsl
Tema 1. OcHOBHbIE [1K-2
TIOHSATHS. 1. CTpyKTypa UHTe/NeKTyaJbHOW CUCTEMBI.
Knaccudukarms. 2. KoOMIIOHeHTBI apXUTeKTypbl UHTe/UIeKTYyaIlbHON CUCTEMBI.
O6nacTy mpuMeHeHUs 1 3. BxoaHble, IpoMe)XyTOUHbIe U BbIXOJHBIe faHHble B VIC.
aJrOpYUTM MOCTPOEHUs 4. XpaHwunuille 3HaHUWA U MeXaHW3M JIOTUYeCKOr0 BBIBO/IA.
VIHTEeJIJIEKTya/IbHOU 5. TToaxop! K opranu3saluv 06paboTKY 3HaHUA.
cucteMbl. KommnbroTepHele | 6. AJIrOpUTM B3auMo/ieMCTBUSL KoMIIoHeHTOoB VIC.
cpezcTBa pa3paboTku U 7. IloHsATHe cUCTeMBI, pelliaroliieli 3a/jaur C Heorpe1e/IeHHOCTBIO.
SI3BIKU 8. TunoBble BUABI 33/1aU B UHTEJIJIEKTYa/IbHbIX CUCTEMaX.
IIpOrpaMMUPOBaHUSA 9. MeTo/bl 1ipe/icTaB/aeHUs 3HAHUM.
VIHTeJIJIEKTYya/IbHbIX 10. Dramnsl NOCTPOEHUs UHTE/IEKTyaIbHOM CUCTEMBI.
cucTeM
Tema 2. OCHOBBI [1K-2
VICKYCCTBEHHbIX 1. Cnienaniv3aupoBaHHbIe S13bIKU JJ151 TIOCTPOEHUSI MHTe/IIeKTya/IbHbIX
HEMPOHHBIX CeTeu. CUCTEM.
BBegenue B MalliuHHOE 2. Ucnonb3oBanue Python B MHTe/NIeKTya bHBIX CUCTEMaXx.
obyuenwue c tensorflow 3. IIpumepsr 6ubsmmorek Python gns UU: scikit-learn, TensorFlow,
Keras.
3. Ucnonw3oBanue Jupyter Notebook fsst uicciieioBaHuid.
4. §13bIKM TorMYeckKoro rnporpamMMupoBanus: Prolog, CLIPS.
5. CpepcTBa BU3yasibHOro rpoektyuposanus VC.
6. CpaBHeHVe NPOU3BOAUTE/IBHOCTH Pa3HbIX SA3bIKOB B 3aiadax MC.
7. Pabota c MaccuBamu u Matpuriamu B NumPy.
8. Busyanuzaius ganHbeix B Matplotlib u Seaborn.
9. Ucnonb3oBanue miatdopmbl Google Colab.
10. fA3bIku Jjorryeckoro rnporpamMmmupoBanus: Prolog, CLIPS.
Tema 3. OcobeHHOCTH IK-2
06paboTky 60/IBIINIX 1. ObyueHue c yuuTesieM u 6e3 yuuTesis.
JlAHHBIX. 2. ANITOpyUTMBI K1acCU(UKaLUU U Perpeccuu.
ITpenBaputensHast 3. [TocTpoeHue JiepeBa pellieHU.
MOJrOTOBKA Y aHa/IN3 4. Vicriosib30BaHre METO/,a ONTIOPHBIX BEKTOPOB.
JlaHHBIX. MallHHOe 5. ANTOpUTMBI K/laCTepU3aliiu.
obyuenue. [TocTpoenue 6. MeTo/ riaBHbIX KOMIIOHEHT.
perpecCHoOHHOM Mo/ie/u. 7. BbIOOp ITPU3HAKOB M X BAXKHOCTD.
8. ITpobieMa nepeoOyueHust U CIIOCOObI OOPLOBI C HEM.
9. Kpocc-Banuzaiiusi Mojiesiei.
10. ITporHo3upoBaHre Ha OCHOBE UCTOPUYECKUX [JaHHBIX.
Tema 4. PacniosHaBaHue [1K-2
n300pakenuii Ha Python ¢ | 1. DeMeHThI TO/Ib30BaTeNbLCKOT0 UHTep(detica UHTe/IeKTyalbHON
nomorbio TensorFlow 1 | cucremsl.
Keras 2. Ipunnunsr UX/UI gas cuctem U
3. COop 110/1b30BaTEIHCKUX JIaHHBIX Uepe3 UHTePQeC.
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4. Vicmonb30BaHue BU3yalu3allii B 00YJaroIUX MOJE/ISX.

5. HTepdelicel ynpaBieHUs1 3HAaHUSIMHU.

6. [luasioroBbie CUCTEMBI M UaT-00THI.

7. IHTe//IeKTyaJIbHble TIOMOLLIHUKMU.

8. Vcrionb3oBanue JavaScript B uHTepdeiicax MC.

9. Peanu3arus BU3ya/lbHOI'O BbIBO/jA pe3yJibTara IpejicKa3aHusl.
10. Ponib 0OpaTHOM CBsA3M OT T0J1b30BaTess B 00yuenuu VIC.

IIIkana OLl€HUBAHUSA O0TBETOB Ha BOIIPOCHI

[ITkasa o1jeHMBaHUSA

Kputepuu orieHHBaHUsI

OOGyuaroruiicst 1y00KO 1 CoZiep>KaTebHO pacKpbIBaeT OTBeT Ha

«OTAUHO» KaXX/IbIi TeOpeTHUeCKWi BOIMpPOC, He AOMYCTHB OLMOOK. OTBeT
HOCUT Pa3BepPHYTHIM M MCYEPIbIBAIOLINN XapaKTep.

OOGyuaronuiicsi B 11eJI0M PaCKpbIBaeT TeOPeTHYeCKHe BOMPOCHI,

«X0oporo» OJJHAKO OTBET XOTsI Obl HAa OJJUH W3 HUX He HOCHUT pa3BePHYTOIO W

MCUEePITLIBAIOIIETO XapaKTepa.

«Y IOBJIETBOPUTE/IEHO»

OO6yuaroluiics B 11e/I0M pacKpblBaeT TeOpeTHUecKe BOIPOChHI U
JIONlyCKaeT psif, HETOYHOCTel, (¢parMeHTapHO pacKpbIBaeT
cofiep>kaHHe TeopeTHUeCKHWX BOIPOCOB WM WX pacKpbIBaer
cofiep>KaTesbHO, HO [I0NyCKasl 3HauuTe/IbHble HETOYHOCTH.

«HeynoBneTBopUTebHO

»

OquaIOLL[I/IfICH He 3HaeT OTBETOB Ha IM1OCTaBJ/IeHHEIE
TeopeTrhyeCKre BOIIPOCHI.

6.2.2. Temsl /151 JOK/Ia/I0B

Tema (pa3zgen) Boripochl

Tema 1. OCcHOBHbIE [1K-2

TTOHATHUS. 1. Obmiast CTpyKTypa apXyUTeKTyPbl MHTE/I/IEKTyaTbHOU CHCTEMBI.
Knaccudukanus. 2. Posib 6a3w1 3HaHui B IC.

Ob6nact npuMeHeHns U | 3. MexaHU3MbI JIOTHYECKOTO BBIBO/|A Y MIHTEPITPeTALIUH.
aJIrOPUTM TIOCTPOEHUS 4. CniocobbI npezctapienus 3Hanui B VC.

WHTe/UIeKTya/IbHOU 5. MeTtozp1 06paboTKM HeomnpeieIéHHON NH(POPMALHH.
CUCTEMBI. 6. Vcnionib3oBanuve onronoruii B VIC.

KomrbroTepHblie 7. Ponb 3kcniepTHbIX nogcucreM B MIC.

cpeznctBa pa3paboTtku u | 8. B3aumogeiicTBre Moayeli B pacnipeziesieHHo# VC.

SI3bIKU 9. I[IprMepsl apXUTEKTYPbI PealbHbIX UHTEJJIEKTYaTbHbIX CUCTEM.

MpOrpaMMHPOBaHUs
VIHTe/UIeKTya/IbHbIX
cucrem

10. VIHTeneKTyanbHble CUCTEMBI B yTIpaB/ieHUM OM3HeC-TporieccamMu.

Tema 2. OCHOBBI
HCKYCCTBEHHbBIX
HelHpOHHBIX CeTel.

BBe/ieHre B MallliHHOE
obyuenue c tensorflow

ITK-2

1.
2.
3.
4.
5.
6.
7.

S13bIk Prolog u ero ocobeHHocTy.

[Tpumepsl ripoekToB Ha CLIPS.

O630p cpensl pazpaboTtku Jupyter Notebook.

A3k Python B 3apauax UN.

Cpasnenue s3b1K0B Python u R B noctpoennu VIC.

WUcronb3oBanue 6ubmmorek NumPy B MHTe/IeKTya/lbHbIX CHUCTeMaXx.
Scikit-learn: npuMeHeHue B K1acCU(pUKALIMK U perpeccru.
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8.
9.

Pa3paboTka BusyanbHbIx nHTepdericoB B Tkinter u PyQt.
Google Colab kak obsiautas cpesa ayist o6yuenus VIC.

10. ITpuMepsl KoJja UHTe/UIEKTYyaIbHbIX areHToB Ha Python.

Tema 3. OcobeHHOCTH
06paboTKy OOMBIINX
JlaHHBIX.
IIpenBaputensHas
MO/IOTOBKA Y aHa/In3
JlaHHbIX. MalHHoe
obyuenwue. [TocTpoeHue
perpecCOHHOU MOJIe/IH.

ITK-2

OO UTRA WN -

. Pa3nuuust oOyueHus ¢ yuutesneM v 6e3 yuuTess.

. [IpuMeHeHe KacTepr3aliii B MHTe/JIEKTya/IbHbIX CUCTEMax.
. CpaBHeHue anroputmoB kinaccudukanun: KNN, SVM, Decision Tree.
. O630p MeTO/]a OTIOPHBIX BEKTOPOB.

. icmonb3oBaHue Cy4ailHOTO jieca B MHTe/IeKTYyaslbHbIX 3ajiauax.
. Metop rnaBHbix KomrnioHeHT (PCA) B aHa/iM3e TTPU3HAKOB.

. bopw0a ¢ mepeobyuenvem: perynspusarus u dropout.

. Kpocc-Banmuiaiusi u HaCcTpoika rlapaMeTpoB MO/IeJH.

. ABromartusauus ML-3azau ¢ AutoML.

10. AHa/iM3 MeTPUK KauecTBa MOZIeJIU: accuracy, precision, recall.

Tema 4. PacriosHaBaHue
n3o0paxxenuii Ha Python
¢ nomotisio TensorFlow
u Keras

[TK-2

OO UT A~ WN -

. CoBpemenHnble noaxogel K UX/UI B cuctemax ¢ UN.

. InTepeiickl rol0cOBOTO BBO/|Aa B UHTE//IEKTYa/IbHBIX CUCTEMaXx.

. Ucmonb3oBaHue BU3yanbHOUM 06paTHOM CBsizu B oOyuaromux VIC.

. Pa3paboTka aflanTUBHBIX UHTEP(]EHCOB /171 Pa3HBIX 10JTb30BaTe M.
. ObparHast cBsi3b KakK ()akTop aZlanTUBHOIO 00YUYeHHs CUCTEMBI.

. Busyanu3arusi 00bIIMX JAHHBIX U aHATUTHKA.

. luTerparus 4aT-60TOB C UHTE/IJIEKTYa/IbHOM CHCTEMOM.

. Ilpumenenue bubmotek Plotly u Dash st unrepceiicos VIC.

. Peanu3anuist BU3yasibHbIX pellieHHi /17151 K1acCu(HUKaTOpOB.

10. Vicnonb30BaHue 1M0/Tb30BaTe/ILCKHUX CLieHapUeB MPH 00yueHnn
MO/JieJIu.

IIIkana oneHUBaHUsA

I1Ikana olleHUBaHUS

Kputepuu oLieHUBaHUS

OGyuaromuiicst TIyb0KO U CcofiepyKaTeslbHO PacKpbIBaeT TeMy

«OTMMUHO» JIOK/IaZia, He AOMYyCTUB OMIMO0K. OTBET HOCUT pa3BepHYTHIA U
YCUepNbIBAKOIIMM XapaKTep.

OOyuaromnuiicsi B 11eJIOM PacKpbIBaeT TeMy AOK/aza, OJHAKO

«XO0poLo» OTBET XOTsA Obl Ha OJWH W3 HUX HE HOCUT pPa3BepHYTOr0 U

HCUEePITLIBAIOIIETO XapaKTepa.

«Y 1OBJIETBOPUTE/IBHO»

OOyuvaroluiicsi B 1eJIOM pacKpblBaeT TeMy [OK/Iafa W
JIOTTyCKaeT psifi HETOUHOCTeH, (¢parMeHTapHO pPaCKpbIBaeT
COoZiep)KaHHe TeOpPeTUUeCKUX BOIMPOCOB WM WX PacKpbIBaeT
cofiep>KaTelbHO, HO ZIOTTyCKast 3HAUUTe/TbHbIE HETOYHOCTH.

«HeynoByieTBopUTebHO»

OOyuaromuiics He B/a/ieeT BbIOPAHHOM TeMOoi

6.2.3. OeHOUHBIE Cpe/iICTBA OCTAaTOYHbIX 3HAHUH (TecT)

IIK-2.

1. YUto sB/AsieTCs K/HOUEBbIM OT/IMUMEM HUHTE/N/IEKTya/IbHOM CHUCTeMbI OT
TPAAULMOHHOI0 a/iIropuT™Ma?

1)  Hcnosb3oBaHue niepeMeHHbIX

2)  Hanuuwme nosib30BaTe/IbCKOrO UHTepdelica
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3)  Cnoco6HOCTh K 00yUYeHHIO U aflalTalliH
4)  Pabora TO/IBKO B peaTbHOM BpeMeHH

2. Yro BX0AUT B OCHOBHOM OUKJI MOCTPOEHUA HHTEJIJIEKTyaﬂbHOﬁ

CUCTeMBbI?

1) Kommusisiys, oT/1azika, Imy0/TiKarys

2)  Cobop TpeboBaHuii, TeCTUpPOBaHUeE, YIIAKOBKA

3)  CO6op maHHBIX, MOZIeTMpOBaHKe, 00yueHUe, TIPOBepKa
4) KoavpoBaHue, /viieH3MpOBaHue, IM(ppoBaHHe

3. Kakoil fA3bIK ualle BCero MCIoJb3yercs J/isi peau3aliid HeMpPOHHBIX

ceren?
1)  Pascal
2)  Python
3) PHP

4)  JavaScript

4. YTo TaKoe 3KCrepTHas cucrema?

1)  Cucrema, ocHOBaHHasi Ha 6a3ax JJaHHbIX

2)  Cucrema, sSMyaupyoLLast MPUHSATHE PeLeHU 3KCIIepTOM
3)  KowmmnbroTepHbIl BUPYC C UCKYCCTBEHHBIM UHTEJI/IEKTOM
4) Cucrema s 3D-mMoe1MpoBaHUst

5. Kakasa u3 HwKenepeunc/JeHHbIX (yHKIMI MCHO/Ib3yeTCsl B KauyecTBe

(yHKIUM aKTUBaLUM?

cetu?

1)  Cunyc

2)  T'umepbosiuecKuii TaHreHC
3) Jlorapupwm

4)  CpenHee apu(pMeTHUECKOE

6. Uto Takoe TeH3op B 0mbuoTeke TensorFlow?

1) To/ibKO urcI0Bas repeMeHHast

2)  TI'paduueckuii 3eMeHT

3)  OOBeKT, Ipe/ICTaB/ISAIOINN MHOTOMEPHBIN MaCCHB JaHHBIX
4)  TIpocTasi CTpOKa TeKCTa

7. UTO U3 mepevync/ieHHOr0 fAB/IAeTCA THUIIOM HMCKYCCTBEHHOH HEHPOHHOM

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

8. Kakou MeTo/] MCNo/Ib3yeTCsl /I/isi OLIeHKH TOYHOCTH MO/e/IM Ha HOBBIX

JIQHHBIX?
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1)  Oo0yuarorrjast BIOOpKa
2)  TecroBas BbIOOpKa

3)  Cxarue JaHHBIX

4)  KsmmpoBaHue

9. Kako#i TMI CBSI3U XapaKTepeH /IS CeTel C 00paTHOM CBSA3bI0?
1)  OAHOCTOpOHHSIA

2)  Huknuueckas

3)  ChnyuaiHas

4)  TlapannenbHas

10. YTo 13 mepeunc/IeHHOT0 XapaKTepu3yeT o0ydyeHHe C yuurTenem?
1) OTcyTcTBHe 00yUaromuX JAaHHBIX

2)  Pabora 6e3 TecToB

3)  Ucnonb3oBaHue pa3MeueHHOTO Habopa JaHHbIX

4)  OO6yuenue 6e3 oOpaTHOM CBSI3U

11. Kakou 37ieMeHT OoTBeuaeT 3a nepejauy MHopMainuu B HeHMPOHHOU
ceTu?

1)  ®Punbtp
2) Bec cBs3u
3) Ilopor

4)  Kareropus

12. Yo Takoe nepeodyuenue (overfitting)?

1)  OrtcytcTBUe 00yueHuUs

2)  Hwuskas TOUHOCTH Ha obydaroiiieii BEIOOpKe

3) OTuHas paboTa Ha oOyyJaroIei BLIOOPKe, HO TyI0Xast Ha HOBBIX JJaHHBIX
4) OumbKa KOMITHISILIAN

13. YUrto pgenaet c/10¥ aKTUBALlMU B HEMPOHHOM CceTH?
1) YMeHb111aeT pa3mep BXOAHBIX JaHHBIX

2) [Tpeobpa3syet BXO/IHbIE JlaHHbIe B KaTeropuu

3) BBoAUT He/TMHEMHOCTh B MOZIe/Tb
4) Pa3buBaeT JaHHbIe Ha TPYMIIBI

14. Kakas u3 0M0/JMOTeK HCHO/Ib3yeTcd A/ MAIIMHHOr0 00yuyeHHs B

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

15. Uto Takoe o0yueHue 0e3 yuuresis?
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1)  Hcnosb3oBaHue BHeITHeM 6a3bl 3HAHUH

2)  Pabora c KaTeropu3sMpOBAHHBIMU JAHHBIMU
3)  Ob6yuenue mozenu 6e3 pa3MeueHHBIX JaHHBIX
4)  Ilepepaua 3Hanui mexay VI

16. Kak Ha3bIBaeTcs Npoijecc KOPPeKTUPOBKH BeCOB B HEIPOHHOM CeTH?
1)  AkTuBanus

2)  Wuuuuanuzaiys

3)  OOGyueHue

4)  Hopwmanuzauus

17. Yo npeacraBsier codoii rpad Berunciieduii B TensorFlow?
1)  basa gaHHBIX

2)  Crucok 6ubnmmorek

3) CxeMma 3aBUCMMOCTEN MeXXly OnepausiMu

4)  Maccus uncen

18. Kakoi Tun JaHHBIX Haubosiee yacTo ucnoiab3yercs B TensorFlow ais
npe/CTaB/J1eHUA BXO/AHbIX JaHHbIX?

1)  Tabsuiel

2)  TeH30psI

3)  MaccuBbl CMUMBOJIOB

4)  Koprexu

19. Yto penaer ¢pyHKIUs MOTEPh B MOAE/TH MAILIMHHOTO 00yUeHUs1?
1)  Crpowur rpad

2)  XPpaHUT napaMeTphbl

3) OueHVBaeT TOYHOCTD MpeCcKa3aHus

4)  [enut BBIOOPKY

20. Uto o603HauaeT TepMHH Kj1accupuKalusa B MAIIMHHOM 00yueHHHU?
1)  IlporHo3upoBaHHWe HelpepbIBHbIX 3HAUEHUH

2)  I'pynmupoBKa JJaHHBIX

3) Ha3HaueHre 00beKTOB K KaTeropusiM

4)  Ypanenue ny0IMKaToB

21. Kakou a/iropuT™M NoAX0AUT /151 3a/ia4U perpeccuu?
1)  Metog 6mmKalimx cocemeit

2)  [lepeBbs peleHuu

3)  JluHeuHas perpeccusi

4)  Mertop K/1acTepy3aluu

22. Kakou 3j71eMeHT onpeje/isfieT CTPYKTYpPy HeHPOHHOM CeTu?

1)  KosmuuecTBo uteparuii
2)  KommuecTBO C/10€B U HEHPOHOB
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3)  OO6Bem BbIOOPKHU
4) CkopocTs miporieccopa

23. Uro TakKoe 310Xa B npomecce 00yueHns: HEHPOHHOM CeTH?
1)  OpuH mar oOpaTHOTO pacIpOCTpaHeHUsI

2)  OpyH TOJIHBINA MTPOX0/] TI0 00yJaroIM JAaHHBIM

3) WTepaiiusi o TeCTOBOM BbIOOPKe

4)  CxxaTue Mozenu

24. Kakoi U3 C/1eAylOUIUX a/ITOPUTMOB OCHOBAH HAa PAacCTOAHUU MEXAY
o0beKTamMu?

1)  MeToj ONOPHBIX BEKTOPOB

2)  Meroa K-6mmkalmmx cocemeit

3) I'pagueHTHBIU CITyCK

4)  baliecoBckas KnaccuduKaius

25. YUto Takoe «BbIOPOC» B HaOOpe JaHHBIX?
1)  TloBTOpstoLIeecs 3HaUEHHUE

2) Ommbka KOMITUSIUN

3)  AHOMasbHO OT/IMUaroIIieecs: 3HaueHue
4)  3HayeHHe MO YMOJIUYaHUIO

26. Kako¥ 1mar cjiefyer 3a 3TaroM MOAT0OTOBKHU JaHHbBIX?
1)  Cxartue

2)  OO6yueHHe MOJeIH

3)  TecrupoBaHue uHTepdeiica

4)  KonBeptaiusi hopMaToB

27.YT0 AB/IsIeTCS 0CHOBHBIM HEJOCTAaTKOM OJHOC/I0MHOM HEHUPOHHOM ceTH?

1)  C0oXXHOCTb HaCTPOWKH

2) Manast TOUHOCTb

3) HeB03MOXXHOCTB pellieHus1 HeJIMHEWHBIX 3ajau
4)  Hu3skasi CKOpOCTb

28. Uto geaer odpaTHOe pacnpocTpaHeHHe OIHOKHU?
1)  YmenbImaet Bpemsi 00yueHus

2)  Ormpegenser HY)KHYI0 apXUTEKTYpPY

3)  OO6HOBISET Beca MOe/H

4)  [lenaeT mporHo3

29. YUto Takoe cBepTOUHbIM /10l B CNN?

1)  Coii, npeobpa3yoiiuii KaTeropuu

2)  CnoM, BBIUMC/SIOLMHN TIJIOTHOCTh

3)  Crnoii, u3BJeKaroIMi MPU3HAKU U3 U300pakeHUH
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4)  Cnoi ynaneHus BbIOPOCOB

30. B uem cocTouT 3ajaua nNpeoopPadOTKH JaHHBIX?

1)  CoptupoBka (aitio

2) Y nanenue rmpobesioB B TEKCTE

3) IlpuBeneHue JaHHBIX K IPUTOAHOMY [IJIs1 aHA/IM3a BULY
4)  JlobaBneHue 11IyMOB

31. Kakoii ¢opmar uaie HMCHoab3yercsl /i BU3ya/IbHBIX /JAHHBIX B

00yueHHHU?
1) XML
2) JPEG
3) CSV
4) PDF

32. Uto penaer pynknusa aktuBanuu ReLLU?

1) OrpanuuuBaet 3HaueHus oT -1 10 1

2) [TpeobOpa3yeT JaHHbIe B IOTrapU(PMUUECKYFO IIIKaTy

3)  BosBpaiaer HO/b NpY OTPULIATE/LHBIX 3HAUEHUSIX, MHAUe CAMO 3HaueHHe
4)  Jenut 3HaueHus Ha 10

33. Kakoid moka3are/qib HCHOJb3YyeTCs AJs OIeHKHM TOYHOCTH
kiaccuukaropa?

1)  CKOpOCTb BBIUHC/IEHUH

2)  Pa3mep mopgenu

3)  [Hosis npaBUIbHO KlacCU(ULPOBAHHBIX TTPUMEDPOB

4)  KosnuecTBo c/i0€eB

34. Kakoe CBOMCTBO Ba)KHO /i/isl HOpMa/IU3aliuH AAHHBIX?
1) 3HaueHus O/TM3KU K HYJTIO

2) 3HaueHus JieXXaT B OJJHOM MaciiTabe

3)  3HaueHMs CJIyYalHbI

4)  JlaHHble AyOMUPYIOTCS

35. UTo AenaeT aJirOpuTM /iepeBa peieHun?

1)  IlepeBoauT KO[

2)  CTpout mepeBo 13 U300pa>keHUH

3)  TlocnemoBaTenbHO AETUT JaHHBIE TI0 YCIOBUAM
4)  TlepemeliBaeT BbIOOPKY

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

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

3)  Ommbka Mojenu

4) HogBsili ciion
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37. Urto Takoe dropout B HelipoceTsix?

1)  OcraHoBKa 00yueHust

2)  WHuuwmanusaiys BeCoB

3) MUckmoueHue HeWpOHOB Ha 3Tare oOyueHUs i TIpeAOTBpAlleHHs
riepeoOyueHUsI

4)  TectrpoBaHUe MOJEIU

38. Uto u3 HIDKeNepeuMCcJIeHHOT0 YJ/Iy4YllaeT KadecTBO oO0yuJaromiei
BBIOOPKHU?

1)  TIloBTOpeHMe JaHHBIX

2)  Hamnuwme BrIOpOCOB

3)  banaHcupoBKa K1accoB

4)  CnyuarHOe yzaaneHue JaHHBIX

39. Kakas MeTpuKa MCno/ib3yeTcs IPU perpeccum?
1)  Accuracy

2)  Precision

3)  Mean Squared Error

4)  Recall

40. Yto TaKkoe runepnapamMerpbl B Moje/In?

1) [TepemeHHbIe BHYTPU MOJe/IU

2) [TapameTpbl, HaCTpavBaeMble 0 00yUeHuUs
3)  Ommbku Mozenu

4)  dausbl MoJer

41. Yto Takoe Keras?

1)  $3BIK nporpaMMHpOBaHUs

2)  ®perMBODK A/ BU3ya/lIn3aLuu

3) BricokoypoBHeBasi 06o/10uka /it TensorFlow
4) CepBUC XpaHeHHUs JaHHBIX

42. Kakoii u3 puILTPOB MOXKET UCI0/Ib30BaThcsi B CNN?
1)  CraaxuBarommu

2)  AndaBuTHBIM

3)  TekcroBbIU

4)  Pa3genuTenbHbIN

43. UYto Aenaer Ny/UTUHTOBbIU CJI0M?

1)  YBenuuuBaeT pa3MepHOCTb JaHHBIX

2)  YpanseT HEMPOHBI

3)  CxuMaeT pa3MepHOCTb, COXPaHss BayKHbIe MPHU3HAKU
4)  [Hobasnser mym
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44. Yo Takoe o0yueHne Mo npemnegeHTam?

1)  HUcrnonb3oBaHue 111a6/10HOB OITHMOOK

2)  Hcnonw3oBaHue 6a3bl MpUMEPOB JJisI IPUHATHS peIlieHni
3)  HUcnonb3oBaHue NTOrMYeCKUX BbIpaKeHUH

4)  OG6yueHue Ha aHOHUMHBIX JAHHBIX

45. Kakou MeTo/; uaiije BCero UCIoJ/ib3yerTcs AJjis Kjiacrepusanum?
1) Merto/ rinaBHbBIX KOMIIOHEHT

2)  K-cpegHux

3)  Mertop nepeBa

4)  I'pafvieHTHbIN CIYCK

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

IIkana OIleHMBAHMA Pe3y/IibTATOB TeCTHPOBAHUA

% BepHbBIX pellleHul (0OTBETOB) [IIkana orLleHUBaHUS
85 - 100 OT/INYHO
70 - 84 XOPOLLIO
50- 69 YA OBJIETBOPUTE/LHO
0-49 Hey/IOBJIETBOPUTE/IbHO

6.2.4. IIpumMepsl 3aa4 NpU pa30ope KOHKPETHBIX CUTYyaI{Hil

Tema 1. OcHoeHble noHsimusi. Kaaccugukayus. Obaacmu npumeHeHusi U
a/120pumm NOCMpOoeHUsl UHmMeAleKmyaabHol cucmembl. KomnblomepHble cpeocmea
pazpabomku U s3bIKU NPO2PAMMUPOBAHUSI UHMeA1eKMYd/AbHbIX CUCMeM

I1K-2.

1. [TocTpouTh aJrOpUTM CO37[@HUSI HWHTE/IEKTyaTbHOM CHUCTeMbl IS
aBTOMAaTHUYeCKOW COPTUPOBKM pe3toMe TpU Mpuéme Ha paboTy.

2. PaccmoTpers mpumep  SKCIIEPTHOM  CHUCTeMbl [l JUAarHOCTHKU
3abosieBaHuii. OnucaTh 3Tarbl MOCTPOEHUSI.

3. CpaBHuTh Knaccuueckyto MC v ruOpuHy0, BK/IIOUAIOIYIO 37IeMEHThI

MaIIMHHOTO 00yueHusi. Pa3paboTath cijeHapuii TpUMeHeHYsl.
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Tema 2. OcHo8bl UCKYyCCMBeHHbIX HelpOHHbIXx cemeli. BeedeHue 8 mawuHHOe
obyueHue c tensorflow

I1K-2.

1. [TocTpouTh MPOCTYIO MOZEJIb OJHOCIOMHOW HEMPOHHOU ceTu Ha Python ¢
vcrosnib3oBanueM TensorFlow, pemaroriyro 3azauy Kiaccupukanuu.

2. M306pa3uth CxeMy MHOTOCJIOMHOM CeTH, OOBSICHUTH Ha3HaueHue
Ka)KJ|OT0 CJIOSI.

3. Hanucate kog aktuBatonHou ¢pyHkumu (ReLU, Sigmoid), mpumeHUTS K
npUMepy.

Tema 3. OcobeHHocmu obpabomku 6oabwiux OaHHblx. I[IpedsapumenbHas
noo02omoeKa u aHaau3 OaHHblx. MawuHHoe obyueHue. TlocmpoeHue pez2peccuoHHoOl
Modenu.

I1K-2.

1.  IlocTpouTh J/IMHEVWHYXO perpecCcur0 sl IIpeficKa3aHus CTOMMOCTH
aBTOMOOWJIS IO TITapaMeTpaM (MOILL{HOCTb, T'0/| BBIMTyCKa U T.[.).

2. Ncrnonb3ys buboTeKy scikit-learn, CpPaBHUTH TOYHOCTb

TOJIMHOMHA/IbHOU U JIMHEMHOM perpecCcuy.
Tema 4. Pacno3HasaHue uzobpadceHuli Ha Python ¢ nomowbto TensorFlow u
Keras

I1K-2.

1.  HamucaTh Koz AJis W3B/ieueHUs IPHU3HAKOB 13 U300pa)KeHUH C MOMOILbIO
(bUIBLTPOB.

2. [Moctpouts Mogenbs Ha 6a3e TensorFlow, crmocobHyr pa3nuuath
1300pa>keHUst KOIIIeK U CO0akK.

3.  TlpoaHanu3upoBaTh pe3y/bTaTbl MOZeNd. Bu3yamu3upoBaTh OIIHMOKH

K]'IaCCI/ICbI/IKaL[I/II/I " I1pe/1I0KUTh CIT0COOBI TTOBBIIIIEHUSI TOUHOCTH.

IIIkana oneHUBaHUSA

IT1Ika/a OLleHUBAHUS Kputepuu o1ieHUBaHMSI
«OTIUYHO» o0yJaroIuiCcsa SICHO W3/I0KWI YCJAOBUE 3a/laud, pelleHre
oO0CHOBaI
«Xopo1o» oOyuaroIuics sSCHO W3J/IOKWI yC/IOBWE 3aZlaud, HO B
000CHOBAHUH PeIlIeHUs] UMEIOTCSI COMHEHHS,
«¥Y I0BNIETBOPUTE/TLHO» o0yuaroIUACS M3/I0XKWT PellleHre 3ajJjaud, HO 00O0CHOBa ero

(hopmypoBKamMu 00BIIEHHOTO MBIIILJIEHUST;

«HeyoBneTBOpUTETHHO oOyuyaroimuiicss  He YsACHWI YCJIOBUE 3aJaud, PpeIleHHe He
» obocHoBasm b0 He caan paboTy Ha TIpOBepKy (B Ciydae
TIpOBe/IeHUsI pellieHus 3a/iau B MMCbMeHHOU (opme).

6.2.5. Temsl a5 pedepaToB

Tema (pa3gen) Bornpocsi

Tema 1. OcHoBHble noHATHSA. [[1K-2
Knaccudukarms. Ob6sactu 1. CoBpeMeHHbIe KnacCU(UKAMY UHTEIeKTYalbHBIX CUCTEM.
TIPUMEHEeHUs U alTOPUTM 2. [IpyMepsl IpUMeHeHNs UHTeJIJIeKTyalbHbIX CUCTEM B
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[IOCTPOEeHUs
VIHTeJUIeKTya/IbHOU
cucreMsl. KomnbroTepHsie
cpezicTBa pa3paboTKy U
A3BIKY IIPOrpaMMUPOBaHUA
VIHTeJIJIeKTya/IbHbIX CUCTeM

37paBOOXPaHeHUH.
3. Mcrionb3oBaHue UHTe/IIEKTyalbHbIX CUCTEM B ((MHAaHCOBOM CEKTOpe.
4. OT/iMumre MHTeJJIeKTya/IbHbIX CUCTeM OT Kiaccuueckux UT-cucrem.
5. ANTOPUTM NPOEKTUPOBaHUS UHTe/I/IEKTyaTlbHOU CUCTEMBI.

6. ApxutekTypa 6a30BOl UHTe/UIEKTYaTbHOM CHCTEMBI.

7. VIHTe/ieKTyanbHble CUCTEMbI B CUCTeMax MOAAePKKU MPUHSITHS
pelLeHuH.

8. IlepcrieKTUBBI pPa3BUTHSI UHTE/VIEKTyalbHbIX CUCTEM B
[POMBIIIIEHHOCTH.

9. Posib 3HaHMI U MpeCTaB/IeHUsl 3HAHUM B UHTE//IeKTYa/TbHbIX
CHCTeMax.

10. OTHKa ¥ coLMabHbIE MOC/IeICTBUS BHEAPEHUS UHTE/IEKTyalbHbIX
CHICTEM.

Tema 2. OCHOBBI
HCKYCCTBEHHBIX

HelpOHHBIX ceTell. BBeeHue
B MalllMHHOE 00yueHue C
tensorflow

[MK-2

1. Victopus co3paHus U pa3BUTUS UCKYCCTBEHHBIX HEHMPOHHBIX CeTel.
2. OCHOBHBIE TUITbI UCKYCCTBEHHBIX HEMPOHOB U (DYHKI[UM aKTHUBAL[|H.
3. OHOCIOVHBIE 1 MHOTOC/IOUHBIE HEMPOHHBIE CeTH: TPUHLIUIIBI
paboTEhL

4. CeTy IPSIMOTO PACIIPOCTPAaHEHHUs ¥ CETH C 00pPaTHBIMU CBSI3SIMU.

5. MexaHH3MbI 00yUueHUs] HEMPOHHBIX CeTeH.

6. Posie 6ubmioTek TensorFlow u Keras B pa3paboTke HelipoceTeid.

7. IIpyMepsl yCITelTHOro MPUMeHeHHsI HelipoceTeli B Ou3Hece.

8. TpyzaHOCTH ¥ TPO6JIEMBI TlepeoOyUeHHst B HepOCeTsIX.

9. CpaBHeHHe HelipoceTeli C [PyTMMHU MeTO/laMH MAallIMHHOTO 00yueHwUs.
10. CoBpemMeHHbIe TPeH/Ibl B Pa3BUTHH INTyOOKOro 00yueHwsl.

Tema 3. OcobeHHOCTH
00paboTKH OOJBITINX
JNaHHbIX. [IpeaBapuTenbHast
MO/ITOTOBKA Y aHa/Iu3
JaHHBIX. MalivHHOe
obyuenue. ITocTpoeHue
perpecCHOHHOM MO/Ie/nHu.

TTK-2

1. ITpepBaputesibHast 06pabOTKa JAHHBIX B 33/la4aX MAlIMHHOTO
00yueHusl.

. MeTo/p! 3amosiHeHus MPOITYCKOB B HAOOpax /JaHHBIX.

. Pabota c kaTeropua/sibHbIMU MPU3HAKaMH B MallIMHHOM 00yUeHHH.

. AHanM3 KOppeJsILMK 1 3aBUCUMOCTeH MeX/y TlepeMeHHBIMU.

. Hopmanu3aius v cTaHgapTH3aysi JaHHbIX: TeOPeTUYeCKHe acTieKThI.
. JIuHeliHasi ¥ TIOIMHOMMA/IbHAs pErpeccusi: CpaBHUTETBHBIN 0030p.

. Kputepuu kauecTBa perpeCcCMOHHOM MOJIE/H.

. Ucrionb3oBanme 6ubsmmoTek scikit-learn zsist moctpoeHust Moziesiei.
. Ponb TecToBO# 1 00yuarolrieit BEIOOPKH B TIOCTPOEHHUH MO/Ie/TeH.

10. OmmbKM perpeccuy ¥ MeTO/Ibl MX aHa/IM3a.

OO Ul kA~ WDN

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

[TK-2

1. AITOpUTMBI U3BJIeUeHHs TIPU3HAKOB B N300pa’keHHsIX.

2. [IprMeHeHNe CBepPTOYHBIX HEMPOHHBIX CeTel B 3afjauax
K/1accurKaLum.

3. ApxutekTypa TunuuHoi CNN: cBepTOuHbIH, pooling 1 MOMHOCBSA3HbBIN
CJION.

4. icnonb3oBanue TensorFlow v Keras s Knaccudukaiyum
M300pa>KeHU.

5. Pacnio3HaBaHue JdLl: 3alau, METO/Ibl, alTOPUTMBI.

6. MaiHHOe 00yueHUe U MeAULIMHCKasl UarHOCTHKA 110
1300paKeHUSIM.

7. TpyAHOCTU 1 OTpaHUUEHUs TIPYU PACIIO3HaBaHUU W300pakeHU.

8. OOpaboTKa M300pakeHUH B pealbHOM BPEMEHH.

9. BnusiHue o6beMa 00yuaroiieii BHIOOPKHM Ha KaueCTBO KIacCU(MUKAI[UH.

10. 3TUUeCcKHe acleKThbl KOMIIbIOTEPHOTO 3PEHMS.
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IIIkana oneHUBAHUS

Illkana oLeHUBaHUS Kputepun o1jeHUBaHUS

«O1muHO» OOyuvaromuiicss TAybOOKO W COfiep>KaTellbHO — PacKpbiBaeT — TeMyY
caMocTosiTeNlbHOM  paboTel, He [fomycTWB owMOOK. OTBeT HOCUT
pa3BepHYTHII U MCUepIbIBAIOIIMI XapakTep.
«XoporLo» OOyyaroImuiicss B 11eJIOM PacKpbIBaeT TeMYy CaMOCTOSITeNIbHOM paboThl,
O[JHAaKO OTBeT XOTs Obl Ha OAWH W3 HUX HEe HOCUT pa3BepHYTOro M
WCYepNbIBAIOLEro Xapakrepa.
«Y OBJIETBOPUTEJILHO» OO6yuaroiuiicss B 11e7I0M pacKpbIBaeT TeMy CaMOCTOSITe/IbHOM paboThl U
JIOTTyCKaeT psifi HeTOYHOCTel, ()parMeHTapHO pacKpbIBaeT COjeprKaHue
TeOpeTHUYeCKUX BOIMPOCOB WM MX pACKpbIBAeT COZeprKaTelbHO, HO
JIOTTyCKasl 3HaunuTe/IbHble HeTOYHOCTH.

«Hey10BNIeTBOPUTEILHO» OO6yuaroiuiics He BjajieeT BbIOPaHHOM TEMOM CAMOCTOATEIbHOM paboThI
6.3. OLEHOYHBLIE CPE/ICTBA IMPOMEXYTOYHOI'O
KOHTPOJIA

BOHPOCBI JJIA IMOATO0TOBKH K l'lpOME)KyTO‘IHOﬁ aTTeCTAlluM 110 UTOraM 0CBOE€HUA
JUCIHUII/THHBI I/IHTEJIJIEKTyaJ'leble CHUCTEMBI:

I1K-2.

1. s pellieHUs KaKUX 3a/lau KCIOJIb3YKOTCS CUCTEMbl UCKYCCTBEHHOTO
VIHTeJIJIeKTa

2. Knaccudukaiiys UHTe/N1eKTya/lbHbIX CUCTEM

3. OT/iMure pelleHUs1 3374 C TMOMOLIBI0 UHTE/JIEKTYa/lbHbIX CUCTEM OT
KJIaCCUYeCKOT0 UMITepaTUBHOIO MOAX0/1a

4, OKCIepTHbIe CUCTEMBI

5. AJITOPUATM NOCTPOEHHUS K/IaCCUYeCKOU UHTEJJIEKTYaIbHOU CUCTEMBI

6. SI3pIKOBBIE CpeficTBa [/1s1 paboThl C MacCHBaMU. AMIapaTHOe YCKOpeHHe
BbIUMC/IEHUH

7. CnerLanu3vpoBaHHbIe SA3bIKU ITPOrPaMMUPOBAHYS

8. Perenusi komranuu Google [i71s1 moCcTpoeHUst UHTeJIEKTYyalbHBIX CUCTEM

9. Pemienusi kommnanuu Microsoft A8 MOCTpOeHUs] WHTe/IeKTYyaTbHbIX
CUCTEM

10.  JavaScript B MHTe/lJIeKTYya/IbHbIX CUCTEMax

11. buonormyeckuy IPOTOTUI UCKYCCTBEHHOI'O HEHMPOHA

12.  TloHsITHME UCKYCCTBEHHOTO HEMPOHA

13. TlonsTtue dMyHKIMY aKTUBALUKU. BU/ib1 GyHKIMM aKTUBALIUU
14.  OpgHOC/I0MHAs CTPYKTYpa HEMPOHHOU CeTH

15. MHorocnoviHasg HeMpOHHas! CeTh

16. Cetu mpsIMOro pacIipoCTpaHeHus

17.  Cetu c 0OpaTHBIMU CBSI3MU

18. OO6yueHue HEMPOHHOM CeTH

19. Ba3osbie anemenTsl TF. [ToHsiTue rpada BbIYUC/IEHUN
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20.
21.

TeH30pkl, OMepalyy 1 TiepeMeHHbIe

YcrpotictBa B TensorFlow gst 3amycka Batero koga Ha GPU, CPU unu

KJ/lacTepax

22. Beegenue B riybokoe o0yueHue ¢ ucrosib3oBanreM TensorFlow

23. Ucnonb3oBaHWe HEUPOHHOM CeTHM [/l TOCTPOEHHs pPerpecCUOHHOU
MOZiesu

24. bubmuoteka TensorFlow / Keras

25. Pacnio3HaBaHue n300paykeHuit (Kiaccrudukaliys)

26. CBepTOuHasi HEUPOHHAs CeTh

27. V3BneyeHue MPU3HAKOB IPHY TTOMOIIU GUILTPOB

28.  Paboumii porjecc MammMHHOTO 00yUueHus K/1acCu(rKaTopa n300paykeHH

29. Pacno3HaBaHMe n3o0pakeHuii c CNN

30. Otnnums cimaboro ¥ cuibHOTO M

31. Metoapl Npe/CTaB/IeHUs] 3HAHUM

32. IIpoayKuuoOHHBIe MpaBW/ia U JIOTUYeCKHe BbIBO/bI

33. CucTemsl TOrAYECKOr0 NporpaMmMupoBanus (HanpruMep, Prolog)

34. Metozbl pacCyXeHusl Ha OCHOBe IpeLie/leHTOB

35. MeTozbl TOUCKA B MMPOCTPAHCTBE COCTOSTHUM

36.  AJropuTMBI TIOUCKA: >KaJHbINA, A*, OHBIN TIepebop

37.  OHTOJIOTUM U CEMaHTUYEeCKHe CeTU

38. Posib OHTOJIOrMY B UHTE/JIEKTyabHbIX CUCTEMAX

39. MojgenvpoBaHue pacCy>KIeHUH ue/ioBeKa

40. HWHTessieKTyasibHbIe areHThl U UX CTPYKTypa

41. Cpena pyHKIIMOHUPOBAHHUS UHTE/IJIEKTya/IbHbIX areHTOB

42. MHOroareHTHbIe UHTE/JIEKTya/lbHbIE CUCTEMBI

43. Pacnpepenénubii U

44. MammHHOe 00yueHHe KaK KOMIIOHEHT UHTeJI/IeKTYaTbHbIX CUCTEM

45. YpoBHM = UHTe/UlIeKTa B ncC (peakTUBHBIU, o0yuaeMblIi,
rpe/iCKa3bIBaOIIMI)

46. IloHATHE «KOTHUTUBHOW apXUTEKTYPhI»

47.  CpaBHeHue apxutekTyp: Soar, ACT-R

48. TIpobiema 0OBbSICHUMOCTH pellleHui B MHTEe/IeKTYaTbHbIX CUCTEMax

49. Otuueckue acrekTbl pazpabotku NC

50. WHTennekTyanbHble UHTEPGheNCh

51. IIpumenenue VIC B oOpa3oBaHuU

52. Ilpumenenue VIC B MmeauLiHe

53. Ilpumenenue VIC B ropucnpyzeHLyn

54. Ilpumenenue VC B yrpaB/ieHUH TpeAIipyusiTUeM

55. IIpumenenue VIC B 6e30MacHOCTH ¥ BUe0HAD/TIO[eHUN

56. OKcnepTHbIe CUCTEMBI BTOPOr'O [TOKOJIeHUS

57. Metoabl BepuprKaLuu 3HaHUH

58. ¥YmnpasneHue HeornpeJenéHHOCTBIO B IC

59. HeuéTtkag s0orvka

60. baitecoBckue ceTu

61. UWpentudukaius 3HaHUMN
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62. TlocTpoenue 6a3bl 3HAaHUH

63. Posib nosb3oBatens B noctpoenuu MC

64. Cuenapuu ripumeHenus: 1C

65. MopenvpoBaHue NPUHATUS peLleHu

66. UC B pobOTOTEXHUKE

67. Pacrio3HaBanue peun B VIC

68. CwuHTe3 peud B UHTeJJIEKTya/IbHbIX UHTep(delicax
69. IIpuHIUITbI YeI0BEKO-MAIlIMHHOTO B3aUMO/IeNCTBUS
70.  ApanTuBHBIE T10/b30BaTebCKUe UHTeP(eliChbl

71. MopenvpoBaHue roBeJeHus M0/Ib30BaTe s

72. O6paboTKa ecTecTBeHHOr0 s3biKa B VIC

73. T'eHepavuus TekcTa

74. MaluuHHBIM NIepeBo/,

75.  Ketlic-cragu: 0630p ycreliHoi UHTeIeKTyalbHOM CHCTeMbI

6.4. MeToguueckue MaTepyasbl, onpe/je/asiioniye npoueAypsbl oOlleHUBaHUA
3HAHUM, YMEHUM, HAaBbIKOB M (WIM) ONbITa JAesTe/IbHOCTH, XapaKTepPU3yHIHHNX
jTanbl (JOPMHUPOBAHUA KOMIIETEHIMH

OCHOBHOM 1e/Ibl0 TIPOBeJleHHsI TPOMEXYTOYHOM aTTecTalyd SIBJISeTCs
oripeiesieHre CTeTleHU AOCTYKeHHs 1ieJiett 1o yueOHOM AUCLUTITIHE WK ee pa3esaMm.
Ocyl1iecTBasieTCS 3TO TIPOBEPKOM M OLIEHKOM YPOBHSI TeOPeTMYeCKOW 3HaHWM,
TMOJTyUeHHBIX 00YyUaroIUMHCS, YMEeHHs TPUMEHSITh UX B PeIIeHUM TPaKTHUYeCKUX
3aJa4, CTeTIeHW OBJIaZieHHs 00yUaroI[UMHCS TTPAKTUUeCKUMU HaBbIKaMU U YMEHHUSIMHU
B 00bemMe TpeboBaHUi paboueii MporpaMMbl MO AMCLUATIIMHE, a TaKXe WX yMeHHe
CaMOCTOSITe/ILHO PaboTaTh C yueOHOM TMTepaTypoil.

OpraHusanusi TpoBe/leHUs] TIPOMEXYTOUHOM aTTeCcTaljuy perjiaMmeHTHpOBaHa
«[TonoxxennemM 06 opraHusaluu o0Opa3oBaTeNbHOTO TMpoliecca B (egepasbHOM
rocy/lapCTBeHHOM aBTOHOMHOM 00pa3oBaTe/IbHOM yupexJeHUM «MOCKOBCKUM
MOJINTeXHUYECKUH YHUBEPCUTET»

6.4.1. IToka3arenu oleHUBAHUSA KOMIIETEHI[UN Ha Pa3/IMYHbLIX 3Tanax MX
(¢opMuUpoOBaHUA, [JOCTIDKEHHE O00yYalImUMHUCA IUIAaHHPYEeMbIX pe3y/J1bTaToB
00yueHHs 10 AUCIUIUTHHE

Kopa u HanmenoBanne Komnerennun ITK-2. Cnoco6en pa3padaTsiBaTh TpeGoBaHUS U
MPOEKTHPOBATh NPOrPaMMHOe ofecreueHune

Iran Kpurtepuu ouieHUBaHUs

(YpoBeHb)
Hey/I0B/IeTBOPUTE/IHLHO | YAOB/I€TBOPUTE/IHHO XOpOIIOo OT/IHYHO

3HATh O6yuaroLuicst O6yuarouuiicst Ob6yuatowuics Ob6yuaromuicst
JI€EMOHCTPHUPYET T0JHOEe ZIEMOHCTPUPYET IIEMOHCTPHPYET ZIEMOHCTPUPYET
OTCYTCTBUE WU HETI0/IHOe COOTBETCTBUE | UACTHUHOE T0JIHOE COOTBETCTBUE
HEeZI0CTATOUHOEe CJIe/IYIOLINX 3HAHU: COOTBETCTBHE CJIe/IYIOLIMX 3HAHU:
COOTBETCTBHE C/IEIYIOLINX | BBITIOJIHSTD aHA/H3 CJIe/IYIOIINX 3HAHWH: | BBIMOJIHATh AHAJTH3
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3HaHUI: TpebOBaHUH K BBINOJIHSATE aHA/TN3 TpeboBaHUH K
BBITIO/THSTE aHA/N3 MPOrPAMMHOMY TpeboBaHUH K MPOrPAMMHOMY
Tpe6GoBaHMii K obecreueHuto MIPOrPaMMHOMY o0ecreueHuto
NPOrpaMMHOMy obecrieueHHI0
obecrieueHnIo
yMeTb OO6yuaroruiicst He yMeeT O6yuaroruiics O06yuatoruics O6yuatoruiics
WK B HEJIOCTaTOUHOM JIeMOHCTPHUPYeT JeMOHCTPUPYET ZIeMOHCTPHUPYeT
CTereH! yMeeT HEIOJIHOe COOTBETCTBUE | UaCTHUHOE TMOJTHOe COOTBETCTBHE
BBITIO/THSATE: C/IeVIOLIMX YMEeHUM: COOTBETCTBHE C/IeYIOIUX YMEeHHUH
pa3pabaTbiBaTh pa3pabaTbiBaTh C/IeIYIOIUX YMEHUH: | TPOU3BOAUTS:
TeXHUUEeCKHe TeXHHUUEeCKHe paspabaTbIBaTh paspabaTbiBaTh
crieniUKaryy Ha crienivUKayy Ha TeXHHUUECKHEe TeXHHUUECKHe
MpOrpaMMHbIe MIpOrpaMMHbIe crierUKaLy Ha crienivUKanyy Ha
KOMITOHEHTBI ¥ UX KOMITOHEHTBI ¥ UX MIpOrpaMMHEIe MIPOrpaMMHbIe
B3alMO/IeHCTBHe B3alMO/IeHCTBHE KOMITOHEHTBI ¥ UX KOMITOHEHTBI ¥ UX
B3auUMO/IeliCTBUe B3auUMO/IeliCTBIE
Biaagers | Obyuaromuiics He Bnageer | Obyuaromuiica Brageer | O6yuarommmcs Ob6yuaroruiics
WM B HEJOCTaTOUHOM B HETIOJTHOM U JOTTyCKaroTCst CBOOOJHO TPUIMEHSIET
CTETeHHU BIIAJIEET: TIPOSIBNISET He3HaUUTe/IbHbIe TOTyYeHHbIe HABBIKHY, B
METOZIaMU HeJJ0CTaTOYHOCTb ombKy, TOTHOM 06bemMe
MIPOEKTUPOBaHUS B/IafleHUs: MeTOJ,aMH HEeTOYHOCTH, BJIafleeT: METO,aMH
MIPOrPaMMHOI0 MIPOEKTUPOBaHUS 3aTpy/HeHuUs], MIPOEKTUPOBaHUS
obecrieueHust TIPOrPaMMHOT0 YaCTUYHO BjlafieeT TIPOrPaMMHOT0
obecrieueHust MeTOAaMu obecrieueHust
TIPOEKTUPOBAHHUS
MIPOrPaMMHOT0
obecrieueHus

6.4.2. MeToAuKa OLleHNBAHUA Pe3y/IbTAaTOB MPOMEKXYTOUHOM aTTeCTaluu

IToka3zarensamu OLl€HMBdHUA KOMHETEH]_[I/II‘/JI Ha

3Tarie

daTTeCTaluyy 110 JUCHUIIMHE «I/IHTEJ'IJ'IEKTyaJ'IbHI)Ie CHUCTEeMBI»
Pe3yJIbTaThl O6Y‘—IEHI/IH Mo JUCHUIT/IMHE.

TIPOMEKYTOUHOMN

ABJIAIOTCA

OI.[EHO‘-IHBII‘/II JIMCT pe3y/ibTdTOB Oﬁy‘lEHl/lﬂ Mo JUCIUII/INHE

YpoBeHb
Kopn
c(hOopMHPOBaHHOCTH
KOMITeTEHLIN 3HaHus YMeHus HaBbiku
" KOMIIETEHLIMY Ha JaHHOM
yTare / OL[eHKa
[K-2. Ha ypOBHe Ha YPOBHE YMeHUH: | Ha yPOBHE HaBBIKOB:
CriocobeH 3HAHU: pa3pabaTtbiBaeT TPOEKTHUPYEeT
pa3spabaTbiBaTh | BBIMOIHSET TEXHUYECKHEe MPOrpaMMHOE
TpeOOBaHUS U | aHA/IM3 criequUKaLY Ha | obecrieueHye
MPOEKTUPOBaTh | TpeboBaHMit K MPOTrPaMMHbIe
MPOrpaMMHOE | TIPOrPaMMHOMY KOMITOHEHTBI U UX
obecrieueHne | obecrieueHUIo B3aUMO/IENCTBYE
OueHka no AUCLUILIMHE (CpejHee apu(dMeTHUYeCcKoe)

O1eHKa Mo AUCLUIJIMHE 3aBUCUT OT YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHLUH,
3aKperyieHHbIX 3a AUCLIMIVIMHOW U Mpe/icTaBsieT coboli cpefiHee apupMeTUUeCKoe OT
BBICTAB/IEHHBIX OL[€HOK IO OT/e/IbHbIM pe3y/ibTaTaM 00yuyeHUs (3HaHUS, YMeHWUs,

HaBBIKH).
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Ol1jeHKa «3auTeHO» BBICTABJISIETCS, €C/IM Cpe/iHee apu(MeTHUeCKoe HaXOUTCS
B uHTepBasie oT 2,4 no 5,0. OueHKa «He 3auTeHO» BbICTABJISIETCS, €C/Id CpeJHee
apu(meTHyecKoe HaXOAUTCS B uHTepBaie oT 0 7o 2,4.

ITpomMexxyTouHasi arTecTarisi oOydarouuxcs B popme 3aueTa MPOBOAUTCS TI0
pe3y/ibTaTaM BBITTOTHEHHUSI BCEX BUIOB yueOHOM paboThI, MPeyCMOTPEHHBIX yueOHbIM
MJIAHOM TI0 AUCLUIUIMHE «VIHTes/IeKTya/qbHble CUCTEMbI», TIPDU 3TOM YUWUTHIBAKOTCS
pe3y/bTaThl TeKYI[ero KOHTPOJIS yCIIeBaeMOCTH B TeueHUe ceMecTpa. O1jeHKa CTereHU
JOCTHKeHUsT 00yUarolMMUCS TIJIaHUPYeMbIX pe3y/bTaToB 00yUyeHuUs 10 JUCLUIIIMHE
MPOBOAUTCSL TIperiojlaBaTesieM, BeAYIIUM 3aHATUS 110 AUCLUIIIMHE MeTOA0M
9KCITIepTHOM OlLleHKU. [lo uToram mpoMeXKyTOUHOW aTTecTalldd MO0 AUCLUILIMHE
BBICTaBJISIETCS OL[eHKA «3auTeHO», UM «He 3auTeHO».

IIkana
OLIeHMBaHHA

Onucanue

BhinosiHeHb! BCce BU/bI yueOHOW paboThI, MpeyCMOTPeHHbIe YUeOHBIM TIaHOM.
CTyJieHT JleMOHCTPUpYeT COOTBETCTBUE 3HAaHUM, yMeHUH, HaBbIKOB NIPHBe/IeHHbIM B
Tab/MMI[aX TOKa3aresie, OmepupyeT TPUOOPETEHHBIMM 3HAHUSIMH, YMEHUSIMU,
3auTeHO HaBbIKaMH, [IPUMeHsIeT UX B CUTYyaLMsIX [TOBBILIEHHOU CII0KHOCTHU. [1py 5TOM MOTyT
ObITb JOMylleHbl He3HauuTe/bHble OIIMOKM, HETOYHOCTW, 3aTPy/AHEHUs TIIpU
aHaJIMTUYEeCKUX OrepaLusix, lepeHoce 3HaHWI U yMeHWI Ha HOBble, HeCTaHZapTHbIE
CUTYyaLu.

He BeimosiHeH oAuH wau OGosiee BUIOB yueOHON paboOThI, TpesyCMOTPEHHBIX
yueOHBIM T71aHOM. CTYZEeHT [eMOHCTPUPYeT HerOoJIHOe COOTBETCTBHE 3HaHHH,
yMeHU, HaBBIKOB MO 3TanaM (ypoBHSIM) C(OPMHUPOBAHHOCTH KOMIIETEHLIUM,

He 3aureHo o <
JIOTTyCKAIOTCsI 3HAUUTE/TbHBIE OLIMOKH, TPOSIBISETCS OTCYTCTBUE 3HAaHWM, YMeHUH,
HaBBIKOB 10 psi/ly TOKa3aTesiel, CTyJeHT WCIIbIThIBaeT 3HaUUTe/IbHble 3aTPY/IHEeHUs
TP OMepHPOBAaHMY 3HAHUSIMU M YMEHUSIMU TIPU UX TTepeHOCe Ha HOBbIe CUTYaLUHU.
7. OnekTpoHHasi nH(¢opMaLOHHO-00pa3oBaTe/IbHAsA cCpeja

Kaxkp1ii 00yuatoliuiicss B TedeHHe BCero rnepuozia o0yueHus obecrieurBaeTcs
WHVMBUYa/IbHBIM HeOTrpaHWUYeHHBbIM JOCTYTIOM K 3/1eKTPOHHOM HH(OpMaI[MOHHO-
obpa3oBarenpHOM cpefe YebGokcapckoro wuHCTUTyTa ((uirana) MOCKOBCKOTO
MOJIUTEXHAYECKOTO0 YHUBEpCHTeTa M3 000N TOUKH, B KOTOPOU HMMeeTCs JOCTYM K

MH(OPMAaIMOHHO-TeJIEKOMMYHUKALIMOHHOW ceTH  «V/HTepHeT» (nJanee — ceThb
«/IHTepHeT»), KaK Ha TeppuTOpHH (hrrana, Tak U BHE ee.
OneKTpoHHass WHGOPMAIMOHHO-00pa3oBaTebHasi Cpefla — COBOKYITHOCTb

WH(POPMALIMOHHBIX W TeJIeKOMMYHHUKAIIMOHHBIX TEeXHOJIOTHM, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CPEZCTB,  00OeCreurBarolNX  OCBOEHWE  O0YYaroIUMUCS
0Opa3oBaTe/IbHBIX MPOrPaMM B MOTHOM 00bEME He3aBHCHMO OT MeCTa HaxO)KIeHHs
00yuaroIuXCsl.

DJIeKTpOHHas MHPOPMaI[MOHHO-00pa3oBaTe/ibHask Cpefia 00ecreurBaer:

a) IOCTYII K y4eOHBIM IJIaHaM, pabouyM MporpaMmaM JUCLIATIIMH (MOAy/ieit),
MPAKTHK, 3J6KTPOHHLIM YyueOHbIM H3[aHWSIM M 3JIeKTPOHHBIM 00pa3oBaTe/bHBbIM
pecypcaMm, yKa3aHHbIM B pabourx rporpaMmax JUCIUIUIAH (MO/y/iel), IPaKTHK;
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6) dhopMupoBaHKe 3/IEKTPOHHOIO IMOPT(HOIMO 00YUaroIerocs, B TOM UHCIIe
COXpaHeHHe ero paboT U OI[eHOK 3a 3TH PaboThI;

B) (hUKCaIUIo Xozia 0Opa3oBaTebHOTO Tiporiecca, pe3y/bTaToB
TIPOMEXKYTOUHOM aTTeCTal|iK U pe3y/IbTaTOB 0CBOEHMsI TTPOrpaMMbl OaKaiaBpraTa;

I') TIpoBeZieHre yueOHbIX 3aHSATHH, TPOLIEAYP OLIEHKU pe3y/bTaToB 00yueHwus,
peanu3aliysi KOTOPBIX IPeAyCMOTpPeHa C TpPUMEHEHHeM 3JIeKTPOHHOTO OO0yueHWs,
JMCTaHIIMOHHBIX 00pa30BaTe/IbHbBIX TeXHOIOTU;

1) B3aMMO/IeliCTBHE MeXKIy YYaCTHHKaMH 00pa3oBaTe/IbHOI'0 Mporiecca, B TOM
yycje CHHXPOHHOE W (WIM) aCHHXPOHHOE B3aMMOZEMCTBUSI ITOCPEJCTBOM CETH

"NurepHet".
DOyHKIMOHUPOBaHUE 3JIEKTPOHHON MHGOPMaI[MOHHO-00pa30BaTeTbHONW Cpeibl
obecmieuriBaeTcst COOTBETCTBYHOILMMUA CpeACTBaMU rMH(OpMalMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHI U KBa/M(rKaleli pabOTHUKOB, ee UCTIO/b3YHOIINX
Y TI0/1/IeP>KUBAFOIIUX.

DyHKIMOHUPOBaHUE 3JIEKTPOHHON WHGMOPMAI[MOHHO-00pa30BaTe/IbHOU Cpe/ibl
COOTBETCTBYeT 3aKOHO/aTeibCTBY Poccuiickoit @efepariyu.

OcHoBHbIMU cocTapssitoliiMu SNOC punmrana SBASIOTCS:

a) calT UWHCTUTyTa B ceTd VIHTepHeT, paclo/IOKeHHbIM TI0 ajipecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii 06ecreuriBaert:

- Joctyn oOyuvammmxcs K yueOHbIM TUlaHaM, pabourM MporpaMMam
JUCLIUIIMH, TPaKTHUK, K W3/JaHUsAM 3JIeKTPOHHbIX OWO/IMOTEUHBIX CHUCTEM,
3/IeKTPOHHBIM MH(GOPMAI[MOHHBIM U 00pa3oBaTe/lbHBIM pecypcaM, YKa3aHHBIX B
paboumx mnporpammax (pa3genbl caiita «Ceemennss o006 oOpa3oBaTenbHOMU
OpraHu3aLun» );

- nHMOOPMHUPOBaHMe 00yUarOIUXCsI 000 BCeX U3MEHeHHUsAX yueOHOro Iipoliiecca
(HOBOCTHas IeHTa CcauTa, 1IeHTa aHOHCOB);

- B3aUMOJIEMICTBME MeXKJy y4yaCTHUKamMH 0Opa3oBaTe/lbHOTO TIpoijecca
(mmoppa3mensbl caita «3aJaTh BOIIPOC AUPEKTOPY»);

0) oduiManbHBIE 3/€KTPOHHBIE afipeca IIofipa3/ie/leHnid W COTPY/HUKOB
uHCTHTYTa C SIHAEeKCc-moMeHoOM @polytech21.ru (CITMCOK KOHTAKTHBIX JJaHHBIX
nofipa3zenienuii dunuana pasMellieH Ha odulManibHOM caiiTe Punuana B pasfese
«KOHTaKTbI», CIMUCKA KOHTAaKTHBIX  OMUI[HANbHBIX  3JIEKTPOHHBIX  JAHHBIX
nperofiaBatesieli  pasmellleHbl B mogpasdfenax «Kadenpei») obecrieumBaroT
B3aUMO/IeMCTBUE MeXy yuaCTHUKaMHu 0Opa3oBaTeibHOIO TIPOLiecca;

B) NMMUHBIN KabuHeT oOyuarorierocsi (rmopTdonmo) (BXoA B JIMYHBIM KaOWHeT
pa3MellieH Ha oduinasbHOM caiite ®@uivana B pasfene «CTyaeHTy» Tofpaszesie
«DJleKTpoHHasi MH(OPMalMOHHO-00pa3oBaTe/ibHasi Cpefla») BK/IOUaeT B cebs
nopTdh0/IM0 CTYZeHTa, 37IeKTPOHHBIE BeIOMOCTH, PEUTHUHT CTYJ€HTOB 1 00ecTieurBaeT:

- (pukcauuio xoZa obpa3oBaTebHOTO MPOLiecca, pe3yabTaToOB MPOMEeXXYTOUHON
aTTeCTal[iu U pe3y/IbTaTOB OCBOEHHs 00pa3oBaTe/IbHBIX POrPaMM 00YUarOIIMMUCH,

- (hopMuUpOBaHMe 3/IEKTPOHHOTO TIOPT(OIUO 00YUaroL[erocsi, B TOM UYUCTe C
coxpaHeHue paboT 00yuUaroIerocs, perieH3uid 1 OL[eHOK Ha 3TH paboThl,

r) 3/eKTpOHHble OHOMMOTEKH, BK/IIOUAIOIMEe 3/IeKTPOHHBIE KaTasorHu,
TIOJIHOTEKCTOBbIE IOKYMEHThI U 0bOecIieurBaroIie J0CTYMN K yueOHO-MeToguUecKuM
MaTepurasam, BbIITyCKHbIM KBa/lM(HUKALIMOHHBIM paboTaMm U T.J.:
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Yebokcapckoro nuactutyTa (pummana) - « MPBUAC»

1) 31eKTpoHHO-O0nbmoTeuHbie cucteMbl (3BC), BK/IIOUArOIHe 371eKTPOHHBIN
KaTasior 1 MOJIHOTEeKCTOBbIE IOKYMEHTHI:

- ObC «JIAHb» -https://e.Jlanbook.com/

- O6pa3oBarenbHas riaTdopma FOpair - https://urait.ru

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

e) riaTdhopma udpoBoro obpaszoBanus IosmuTtexa -https://Ims.mospolytech.ru/

)K) cCcTeMa « AHTUTIIaruaT» -https://www.antiplagiat.ru/

3) cucreMa 37eKTpoHHoro mgokymeHtoobopora DIRECTUM Standard —
obecrieuriBaeT JOKyMeHTO000pOT Mexy Puranom u Y HUBEPCUTETOM;

1) cucrema «1C Ympanenve BY3oM OnekTpoHHbIM JekaHaT» (MOCKOBCKUAU
TOJIUTEXHUYECKUH yYHHBepcuTeT) obecrieurBaeT (PUKcarvio Xofa obpa3oBaTeIbHOTO
Tpoljecca, pe3yJ/IbTaTOB IPOMEKYTOUHOM aTTecTalldd W pe3y/JbTaTOB OCBOEHUS
o0Opa3oBaTebHBIX MPOTPaMM 00YUarOIIIMMUCST;

K) cuctema «POLYTECH systems» obecreuriBaer uH(OPMAILIMOHHOE,
NOKyMeHTabHOe  aBTOMATHM3UPOBAHHOE  COTIPOBOXKJeHWe  00pa30BaTe/IbHOrO
MpOLIeCca;

n) cucremMa «ABUTYpUEHT» obecrieurBaeT JIOKyMeHTabHOe
aBTOMaTU3MPOBaHHOE COTIPOBOKJeHHe pabOThl IPUEMHON KOMUCCHH.

8. IlepeueHb OCHOBHOW U J[ONO/JHHUTE/JIHLHON Yy4e0HO# JUTEpaTyphI,
He00X0/{UMOi1 /I/If 0CBOEHUS ANCIMILIMHbBI

OcHOBHag iUTepaTypa:

1. CrankeBud, JI. A. VIHTe/nneKTyasbHbIe CUCTEMBI M TEXHOJIOTHY : YueOHUK
Y IPAaKTUKYM Zyis1 By30B / JI. A. CTaHKeBU4Y. — 2-e U3f., Tiepepab. u gomn. — MockBa :
W3narensctBo FOpaiit, 2025. — 478 c. — (Briciiee oopa3oBanue). — ISBN 978-5-
534-20363-9. — Tekct : 3mekTpoHHBIM // O6pa3oBaTenbHasi Tiardgopma FOpaiit
[cait]. — URL: https://urait.ru/bcode/560754.

2. BeccmeprHbiii, V. A. VHTeniekTyajqbHble CHUCTEMBbI : YueOHUK WU
npakTukyM s By30B / U. A. Beccmepthbii, A. b. HyrymanoBsa, A. B. [1naToHOB. —
2-e u3n. — MockBa : MszpgarensctBo FOpait, 2025. — 250 c. — (Bbiciiee
obpasoBanue). — ISBN 978-5-534-20734-7. — TeKkcT : 3/eKTPOHHBIA //
O6pa3zoBatenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558664.

3. OcCHOBBI aHa/v3a [JaHHBIX W WHTeJJIeKTya/lbHble CHUCTeMbl : yueOHOe
noco6ue s By3oB / C. H. Kocaukos, A. JI. 3onkuH, ®@. P. Axmagynmud (v ap.]. —
Caukrt-ITetepOypr : Jlanb, 2025. — 176 c. — ISBN 978-5-507-50239-4. — TekcT :

3/IEKTPOHHBIM / JlaHb :  93/€KTPOHHO-OMO/iMoTeuHass cuctemMa. —  URL:
https://e.lanbook.com/book/440060. @ —  Pexum  [focTyma: [Jjsi  aBTOpH3.
MOJ/Ib30BaTeJIen.

JonoysHUTeNbHAdA auTepaTypa:

1. KynpsiBies, B. b. VHTennekTyanbHble CUCTEMBI : yUeOHUK U TIPAaKTUKYM
A7 By30B / B. b. Kyapssues, 3. 3. ['acanos, A. C. ITogkonsuH. — 2-e u3[., UCTIp. U
nor. — Mockga : M3parensctBo FOpaiit, 2025. — 165 ¢. — (Briciiee o6pa3oBaHmue).
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— ISBN 978-5-534-07779-7. — Tekct : 3nekTpoHHbIi // O6pa3oBaTesbHast
nnatdopma FOpaiiT [caiit]. — URL: https://urait.ru/bcode/561954.

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

Ilepuopuka:

1. WUsBectus TynabCKOro rocyAapCTBEHHOTO YHUBEpCUTeTa. TexHhueckue
HayKU: Hayunb1i peLeH3UPYyeMbIU JKypHaJl.
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1.

- TekcT : 3/1eKTPOHHBIN.

2. Hayunemi mnepuoguueckuid >xypHan «BectHuk HOKHO-Ypanmbckoro
rocyfapctseHHoro yHuBepcuteta. Cepus «BbluMcidrenpHasi MaTeMaTMKa U
vHpopMaTtuka» : HayuHbIM peljeH3UpyeMbld >XypHasl. https://vestnik.susu.ru/cmi -
TeKCT : 37IeKTPOHHBIM.

3. Hayuneii mnepuoguueckuid >xypHan «BectHuk HOKHO-Ypanbckoro
rocygapctBeHHoro  yHuBepcureta. Cepus  «KommbrOTepHbBIE — TEXHOJIOTHH,
yIipaBJ/ieHue, PaZi03/IeKTPOHUKA»: HayunbIii peLieH3UpyeMbId
>KypHan. https://vestnik.susu.ru/ctcr - TeKCT : 37IeKTPOHHBIM.

9. IlpodeccuoHanbHble 0a3bl JAaHHBIX W HH(OPMAIMOHHO-CIIPABOYHbBIE
CHCTEeMBbI
ITpodeccronanbHas 6asa

JAaHHBbIX ¥ UH(MOpMalMoHHO- | VHdopmalis o ripaBe cOOCTBEHHOCTH (PEKBU3UTHI I0TOBOPA)
CIIpaBOYHbBIE CHCTEMBI

TemaTnuecKkast 371eKTpoHHasi 61bmoTeKka v 6asa yis

YHUBepcUTeTCKast o

TIPUK/IaZIHBIX UCC/IeIOBaHMH B 00/1aCTH S5KOHOMHKH,
vH(bOopMaLlMOHHas cucTeMa
POCCHS yTIpaBJIeHus], COLIMOJIOT Y, TMHTBUCTUKH, Guaocopui,

¢uonoruu, Me>xayHapOAHBIX OTHOLIEHWH, TIpaBa. CBOOOHBINA
JOCTyI

Hayunas snektponHas 6ubmoreka eLIBRARY.RU - ato
KpYIHeHNIIMi poccruiickuii ”HGOpMal|MOHHO-aHaTUTUUeCKUH
ropTas B 00/1aCTH HayKu, Te€XHOJIOTUH, MeIULIHBI U
obpa3oBaHWsl, Co/iep>Kallfiii pedepaThl U IMOTHBIE TEKCThI
Oosee 26 MJTH HayUHBIX CTaTel U MyO/IMKALiA, B TOM YHCIIe
3/1eKTPOHHBIE Bepcur 0osiee 5600 pocCHUiCKUX HAayUHO-
TeXHUYECKUX JKYPHAJIOB, U3 KOTOPbIX Oosiee 4800 )KypHAIOB B
OTKPBITOM OCTYyTIe CBOOOAHBINA AOCTYTI

bubmorpaduueckue 6a3bi ganHbix MTHVMOH PAH mo

https://uisrussia.msu.ru/

Hay4JHasi 37IeKTPOHHAs
6ubsmoreka Elibrary
http://elibrary.ru/

cai'T IHCTUTyTa HayuyHOU COLIMA/IbHBIM ¥ TYMaHUTAapHBIM HayKaM BeJlyTCs C Havasia
vHbopMalyH 1o 1980-x rozmoB. O6IMii 00bEM MaCCHBOB COCTaB/IsIET Oosiee
00I1IeCTBEHHBIM HayKaM 3 muiH. 500 ThIC. 3anuce (JaHHbIe Ha 1 siHBaps 2012 1.).
PAH. E>xerognsiii mpupoct — okoJjio 100 ThIC. 3amucen.
http://www.inion.ru B 6a3bl JaHHBIX BK/TIOUAFOTCS aHHOTHPOBAHHBIE OTTUCAHMUS

KHUT U CTaTel U3 )KypHaioB U COOPHUKOB Ha 140 si3bIKax,
MOCTYNUBIINX B PyHAaMeHTa/IbHYI0 6ubmoteky MHMOH
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PAH.

Ornucanusi cTaTel M KHUT B Oa3ax /IaHHbIX CHAOKeHbI IU(GPOM
XpaHeHUsI U CCbUTKaMH Ha TI0JTHbIE TeKCThI UCTOYHUKOB U3
HayuHo#1 371eKTpOHHOM OMOMOTEKH.

defepanbHbIi TTOpPTas
«Poccurickoe

obpa3oBaHie» [ DJIeKTPOHHBI
7]

pecypc] — http://www.edu.ru

denepanbHbIi IopTan «Poccuiickoe obpa3oBaHue» —
YHUKaIbHBIA UHTEpHET-pecypc B cepe oO6pa3oBaHUs U
HayKHU.

E>xkeiHeBHO 1yOMKyeT caMble aKTyalbHble HOBOCTH, aHOHCHI
COOBITHI, MHPOPMAIMOHHBIE MaTePHAJIbI /IS IIUPOKOTO Kpyra
yuraTesieil. E>xxeHesieTbHO Ha TIOpTasie pa3MelaroTcst
9KCK/TFO3UBHBIE MaTe€PUabl, UHTEPBBIO C BeyI[UMHU
CrieLMaMCTaMy — NeflaroraMu, IICUX0/I0TaMu, YYeHbIMH,
PEIOpPTa)kKy ¥ aHA/TUTUUECKHE CTaThH.

YuTaTesH 1oJiyyaroT JOCTYT K HOpMaTUBHO-TIPABOBOM Oa3e
cdepnl 06pa30BaHUs], OHU MOTYT TI0/Ib30BAaThCSI CAMBIMU
Pa3/IMYHBIMU TI0/Ie3HBIMH CePBUCAMU — TAKUMU, KaK OHJIaliH-
TeCTUPOBAHHUe, OMPOCHI 110 aKTyaJTbHBIM TEMaM H T.J.

WHudopmaliioHHbIe
TeXHOJIOTUH —
Tepuo/inuecKoe Hay4yHo-
TeXHUUYECKOe U3/jaHue B
obact “HGOPMAI[MOHHBIX
TEeXHOJIOT UM,
aBTOMaTHU3UPOBAHHBIX
CHUCTEM U1 HCTI0/Ib30BaHUs
MH(OPMATHUKU B pa3/TUUHBIX
TIPUIO>KEHUSIX

novtex.ru

V3paTenbCTBO BBIMTYCKAeT TeOpeTUUecKre U MpUK/IaiHble
Hay4YHO-TeXHUUYeCKUe )KypHaJsibl, 00ecrieurBarolie HayuyHow,
TIPOU3BO/ICTBEHHOM, 0030pHO-aHA/TUTHUECKOU U
obpa3oBaTenibHOM MH(OpMaLHell pyKOBOJSAIIMX pabOTHUKOB U
CreLMaMCTOB NIPOMBIIJIEHHBIX NPeANPUSITAN, HayUHbIX
aKa/leMHUUeCKHX M OTPAC/eBbIX OpraHU3al[1il, a TaKKe
yueOHBIX 3aBefIeHH B 00/1aCTH TPUOPUTETHBIX HAITPABIeHUH
Pa3BUTHSI HAYKU U TeXHOJIOTHH.

Accoupaliysi MH)XeHepHOro
obpa3zoBanus Poccuu
http://www.ac-raee.ru/

CoBepiiieHCTBOBaHUEe 00pa30BaHUs U UH)KeHEPHOI
JesITeTbHOCTUA BO BCEX UX TMPOSIBJIEHUSIX, OTHOCSILIUXCS K
yueOHOMY, HAyUHOMY M TEXHOJIOTUYeCKOMY HarlpaBJIeHHUsIM,
BKJTFOUAst TIPOLIeCCHI TTPeroilaBaHusi, KOHCY/IbTUPOBaHMS,
WCC/IeJOBaHMsI, pa3pab0TKN WH)KeHEePHBIX pellleHnH, OKa3aHuUs
IIIMPOKOTO CIieKTpa 06pa3oBaTe/ibHbIX YCIyT, 00ecrieueHust
CBsi3eli ¢ 00I11eCTBEHHOCTBIO, TIPOM3BO/ICTBOM, HAYKOW U
WHTerpaljiy B Me>XX/[yHapOAHOe HayuyHO-00pa3oBaTe/lbHOe
TIPOCTPaHCTBO. CBOOO/IHBIN [IOCTYTI

10. IIporpammHoe

o0ecreueHue

(TUIleH3UOHHOe U

CB0O0O/HO

paCHPOCTpaHHEMOE), HCITI0J/Ib3yeMO€ TIpU OCYyLeCTB/IEHUU 06pﬂ30BaTEJIbHOI"0

npouecca

Aynutopus

[TporpamMmMHoe obecrieueHue

WHdopmarus o rpaBe
CoOCTBEHHOCTH (PeKBU3UTHI
JIOTOBOpPA, HOMEP JIULIEH3UH U

T.J1.)

Ne 2196 YuebHast ayfUuTOpHS AJIs1
TIpOBe/IeHNUsT YueOHbBIX 3aHATHI BCEX

BU/IOB, TIPe/lyCMOTPEHHbIX
MporpaMMoM CpefiHero
npodeCcCUOHA/ILHOTO
obpa3oBaHusi/bakanaBpuaTa/

Windows 7 OLPNLAcdmc

nJoroeop Ne/I03 ot 30.05.2012) c
JorcornameHussmMu ot 29.04.14 u
01.09.16

(beccpouHast JIMLeH3Ys)

Kaspersky Endpoint Security s
6u3Heca — PaciupenHsiii Russian
Edition. 150-249 Node 2 year

Cy06n11ieH3MOHHBIHN J0r0BOP
Ne977_1049.EI1/25 ot 10.12.2025
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CrieljiaanTeTa/ MaruCTpaTyphbl,
OCHalljeHHasi 000py/ZjoBaHUEM U
TeXHUUECKUMH CPeJICTBaMU
00yueHws, COCTaB KOTOPBIX
oripe/ie/isieTcs B paboumx

Educational Renewal License

Yandex 6pay3sep CB000/1HOE PacmpoCTpaHseMOoe
TporpaMMHOe obecrieueHre
(beccpouHast ULeH3Ys)

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

or 27.03.2026

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

HOMep /1LeH3un-42661846 ot
30.08.2007) ¢ moricornaiieHUsIMA OT
29.04.14 11 01.09.16 (6eccpounas
JIVLIEH3UsT)

[ S\
HHPpUT PpaMidA AVCHOVITIVIA { MU YJICH )

Ne 2066 YuebOHasi ayAUTOPUS [JIsT
TIPOBe/IeHUs] YUeOHBIX 3aHATHIA BCeX
BHUJIOB, TIPe/yCMOTPEHHBIX
MporpaMMoM CpeiHero
rpodeccroHaIbHOTO
obpa3oBaHus/bakanaBpuaTa/
CrieLjaanTeTa/ MarucTpaTyphbl,
OCHalljeHHasi 000py/JoBaHUEM U
TeXHUUECKUMU CPeJiICTBaMU
00yueHUsi, COCTaB KOTOPBIX
orpeziesisieTcs: B pabounx
rporpaMMax JUCLMILUIVH (MOoZyJiel)
Jlabopatopus «IIporpaMMHpoBaHus

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

Cy0nu1ieH3MOHHBIHN ZI0r0BOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc Windows
Server 2012

nJorosop Ne/I03 ot 30.05.2012) c
JorcorniameHusamu ot 29.04.14 u
01.09.16

(beccpouHast JMLeH3Ys)

MS Windows 10 Pro

zoroeop Ne 392_469.223.3K/19 ot
17.12.19 (6eccpoyHasi JIMLIEH3Ms)

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

HOMep /ULleH3un-42661846 ot
30.08.2007) c goricornaiieHus My OT
29.04.14 1 01.09.16 (6eccpouHast
JIVILIEH3MsT)

U 0a3 JaHHBIX»
Jlabopatopus HHGOPMALIMOHHBIX
TeXHOJIOTUH

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.

cBOOO/IHO pacrpocTpaHsieMoe
NporpamMMHoe obecrieyeHre
(beccpouHast TUIIEH3US)

KOMITAC-3D v20 u v21

Cy6nuiieH31oHHbIH 0roBop Ne
Hn-22-00044 ot 21.03.2022
(beccpouHast TULIEH3HS)

MathCADv.15

Cy6mun. goroeop Ne39331/MOC2286
ot 6.05.2013)

HOMep ULeH3un-42661846 ot
30.08.2007) (6beccpouHast JIHLIeH3HsT)

SimInTech OrteuecTBeHHOe MMPOrpaMMHOE
obecrieueHue

AdobeReader CBOOO/IHO PacrpoCTpaHsieMoe
MporpamMMHOe obecrieyeHue
(beccpouHast TUIEH3Us)

AdobeFlashPlayer CBOOO/IHO PaCpPOCTpaHsAeMOoe

MporpaMMHOe obecrieueHue
(beccpouHast ULIEH3US)

Microsoft Visual Studio 2019

cBOGO/IHO PaCIpPOCTPaHSIEMOe
nporpaMmHoe obecrieueHue
(beccpoyHast IMLIEH3MS)

Python 3.7

cBOOOJJHO pacripocTpaHsieMoe
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IporpaMMHoOe obecrieueHHe
(beccpouHast TUIIEH3UsT)

PascalABC CBOOO/IHO PacrpoCTpaHseMoe
MporpamMMHoe obecrieyeHue
(beccpouHast TUIEH3US)

AIMP 0TeUYeCTBeHHOE CBOOOIHO

pacrpocTpaHseMoe MporpaMMHoOe
obecrieuenue (beccpoyHast TULIEH3s)

Ne 1126 ITomertrieHue asis
CaMOCTOSITe/IbHON pabOThI
oOyyJaroImxcst

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

Cy0611ieH310HHBIN ZI0rOBOD
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

nJoroeop Ne/I03 ot 30.05.2012) c
JorcornameHussmMu ot 29.04.14 u
01.09.16

(beccpouHast LeH3Ys)

AdobeReader

CBOOO/IHO pacrpocTpaHsieMoe
nporpamMMHoe obecrieyeHre
(beccpouHast MLeH3Ys)

I"apaHT- cripaBouHO-IIpaBoBast
cucrema

Horosop NeC-002-2025 ot 09.01.2025

Yandex 6pay3zep

CBOGO/IHO PACMPOCTPaHSEMOe
MporpaMMHOe obecrieueHue
(beccpouHast JLeH3Ys)

Microsoft Office Standard
2007(Microsoft DreamSpark

HOMep J1LleH3un-42661846 ot
30.08.2007) c goricor/ailieHusiMy OT

License

Premium Electronic Software 29.04.14 u 01.09.16 (6eccpouHas
Delivery Academic (Microsoft Open JIUTIEH3MsT)

MTC JIusk

Tlorosop Ne2/2026 (091_168.EI1/26)
o 27.03.2026

AIMP

0TeueCcTBEHHOE CBOOOIHO
pacrpocTpaHseMoe MporpaMMHoe
obecrieueHue (6eccpoyHast IMLIEH3VIsT)

11. MaTepI/IaJII)HO-TEXHI/I‘—IECKOE o0ecrneuenue AUCIUIT/INHBI

Tun 1 HoMep roMeleHus

[TepeueHb OCHOBHOTO 060pYyI0BaHUS U
TEeXHUYECKUX CPe/ICTB 00yUeHust

YuebHast ayquTOpUs /1JIs IPOBeJIeHNsT yueOHbIX
3aHSATHI BCEX BUZIOB, MPeyCMOTPEHHBIX
TIPOTrpaMMOii cpe/iHero rnpodecCcuoHaIbHOTO
obpa3oBaHus/bakanaBpuaTa/ crieliiaaureTa/
MarucTpaTyphbl, OCHall[eHHast 000py/J0BaHHEM U
TEeXHUYEeCKUMU CPe/ICTBaMH 00yUeHUs], COCTaB
KOTODBIX OrpejiefisieTcsi B pabourx rporpammax
JUCLIATIVH (MOZyIei)

Kabunet crcrem yripaBienus OO0 «HITO
«Kackag-I'PYII»

Ne 2196 (r. Yebokcapsl, yi. K.Mapkca, 60)

O6opyzoBaHue: KOMITIEKT Mebemu fi1st yue6HOTo
TPOLIeCca; JOCKa yueOHast; CTeHbI

TexHUUYeCKHe CpeCTBA 0OYUEHMs: MY/JIbTUMEAUNHHOE
o6opy/joBaHue (POEKTOP, FKPaH)

YueOHast ayJUTOpPHs /IJ1s1 IPOBeIeHNsT yueOHbIX

O6opyoBaHVe: KOMITIEKT Mebenu Jyis1 yaebGHOro

38




MpolLIecca; 0CKa yuebHasi; aBTOMAaTH3HPOBaHHbIE

3aHATUN BCEX BU/IOB, MPE/yCMOTPEHHbIX pabourie MecTa, aBTOMAaTU3HPOBAHHOE pabouee MeCTo
MpOrpaMMoii cpefiHero rnpodeccroHaabHOT0 TperiofaBaTelist, MPOEKTOP M 9KPaH; MapKepHast J0CKa;
obpa3oBaHus/6aKanaBpuaTa/ CrierjaaIuTeTa/ TexHuUeCKre CPeICTBA 0BYUEHHs: KOMITLHOTepHAs

TeXHUKa
MarucTparyphbl, OCHaIlleHHast 000 OBaHHEM 1 .
patypel, n PYA (nporieccop Core i3, orepaTuBHasi amMATh 06HEMOM

TeXHUUECKHMU CPeJICTBaMH 00yUueHUsi, COCTaB He meHee 8 I'6); cepsep B 1a6opaTopuH (8-sy1epHbiii
KOTOPBIX OIpe/iesiseTcsl B pabounx MpOrpaMMax | mpoweccop ¢ 4acTotoii He Metee 3 [T, orepaTHBHast

JUCLIATIIMH (MOyIei) namsaTh 06beMOM He MeHee 16 T'6, KecTKue UCKK
JTaGoparopust HHGOPMALIMOHHBIX TeXHOIOT M obum obbemom He menee 1 T6;
No 2066 (. YeGokcapsi, yi1. K.Mapkca, 60) MyJ/IbTUMe/IUiHOe 060pyj0BaHMe (Te/eBr30p)

O6opyjoBaHWe: KOMITUIEKT Mebesu /i yuebHOro
[TomelrieHre [jis  CAMOCTOSATE/IbHON  paboThr | MPOHECCa;

TexHuueckre cpefcTBa 0OYYEHHSA: KOMITbIOTEpHast
o0yuaromuxcst

TEXHWKA C BO3MOXKHOCTBIO TMO/JK/IFOUEHUST K CETH
Ne 1126 (r. Yebokcapel, yi1. K. Mapkca, 60) «VHTepHeT» U obecreyeHreM J0CTyTa B 37IEKTPOHHYO

nH(OpPMaLMOHHO-00pa3oBaTe/bHYI0 cpefly Punana

12. MeTtoguueckne YyKa3aHMs AJisi O00y4awIlerocs 10 OCBOEHHIO
JUCIIUTI/TMHBI

MemooduuecKue ykazaHus 0/151 3aHAMuUil 1IeKYUOHHO20 muna

B Xofe /eKUMOHHBIX 3aHATHN oOyuatoiieMycsi HeoOXOJUMO BeCTH
KOHCITIeKTHPOBaHWe yueOHOro MaTepuasa, obOpailaTh BHUMaHHE Ha KaTeropuwy,
(dbopMy/IMPOBKM, pacKpbIBarol[ue Co/iep>KaHue TeX WIW WHBIX SIBJIEHUU U MPOLIeCCOB,
HayuHbIe BBIBO/IbI M MIPAaKTUUeCKHe PeKOMeH/IaluH.

HeobOxoaumo 3ajjaBaTh TIperofiaBaTesit0 yTOUHSIOIIME BOMPOChI C LieJbI0
ySICHEHUsS] TeOpeTUYeCKHUX  TIOJIO)KeHWM, pa3pellleHdsi CIOPHBIX  CUTYaLUi.
Llenecoobpa3Ho fgopabaTbiBaTh CBOM  KOHCIEKT JieKUWH, [Jefas B  HeM
COOTBETCTBYIOLL[ME 3alMCU W3 OCHOBHOW U [IOTIOJTHUTEIBHOUW JIUTEpaTyphl,
PEKOMEHZIOBAaHHOW TIperiofiaBaTesieM MW IPeAyCMOTPEHHOW yueOHOW MporpaMMoi
JVCITUTITAHBI.

MemooduuecKue ykazaHus 0/151 3aHsimuil 1a6opamopHoz20 muna.

BeirosiHeHUt0  j1abopaTopHBIX paboOT TpeAllecTByeT TpOBepKa 3HAHUA
CTY[eHTOB — WX TeOpPeTUUeCKON TOTOBHOCTU K BBIMIOJHEHWIO 3ajaHusi. IIpoBepka
3HaHWI TIPOBOAUTCS B (pOpMe, KOTOPYHO OfpefesisieT MpernojaBare/ib AUCLATIIUHbI
(TecTupoBaHue, ONPOC).

ITpu npoBeieHNM 1ab0OPaTOPHBIX 3aHSATHH BHIAESIOT C/eyIOIIMe pa3/iesibl:

— 0ob1gue nonoxxeHus (repeueHb 1a00paTOPHBIX WK TTPAKTUUECKUX

—  3aHATHR);

— 000111e TpeboBaHYS K BBITIOJTHEHHIO padoT;

—  WHCTPYKLUS I10 KaXK0u pabore;

—  CIIpaBOYHbIe MaTepyasbl U T. .

JIabopaTopHble 3aHSATHS TIO3BOJISIIOT Pa3BHBaTh y 00ydYaroierocs TBOpueckoe
TeOpeTHYeCcKoe MbIJIeHre, yMeHWe CaMOCTOsITe/TbHO UW3ydaTb JIMUTepaTypy,
aHa/IM3UPOBAaTh MPAKTUKY; yUaT UeTKO (pOPMYJIMPOBATh MBIC/Ib, BECTU JUCKYCCUIO, TO
eCTb HMMEIOT HWCK/IIOUMTE/NIbHO Ba)KHOe 3HaueHWe B Pa3BUTHMU CaMOCTOSITE/IbHOTO
MBIIITIEHYSL.
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['OTOBSICH K AJOK/Ia/ly UK BBICTYILJIEHUIO B PAMKaX UHTePaKTUBHOU (DOPMBI, TIpU
HeoOX0IUMOCTH, C/ie/lyeT 00paTUTHCS 3a TMOMOILIBIO K Tpero/iaBaTelito.

MemooduuecKue ykazaHusi K camMocmosime/ibHoll pabome.

CamocrosTenbHass pabora 00ydYarol[erocsi siB/sieTCSI OCHOBHBIM CpeCTBOM
OBJIa/leHus1 yueOHBIM MaTeprasioM BO BpeMsi, CBOOO[HOe OT 00si3aTeNbHbIX yueOHbIX
3ansThil. CamocTositesibHasi pabora oOyudaroiierocss Haj, yCBOeHMeM y4eOHOro
MaTepyana 10 YyuyeOHOM [AWCLUUIVIMHE MOXeT BBIMOMHATHCS B OubIMoTeke
yHUBepCHTeTa, yueOHbIX KabrHeTax, KOMITbIOTePHBIX K/acCaxX, a TakKe B JOMAIIHUX
yciioBusix. CoziepkaHve M KOJIMUECTBO CaMOCTOSITe/IbHOM paboThl oOyuaroiijerocs
orpefiesisieTcsi yueGHOM MporpaMMoN AUCLIAIIIMHBI, MeTOAUYECKUMH MaTepuasiaMu,
MPaKTUYECKUMU 3aJaHUSIMU M YKa3aHUSIMU TperofiaBaTesisl.

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

1) kKoHCmekTHMpOBaHMe (COCTaB/eHHEe Te3HWCOB) JEKLIUMH;

2) BbITIOJIHEHHE KOHTPOJIbHBIX paboT;

3) pellieHWe 3a/iay;

4) paboTy co CTIPaBOUHOU U MeTOAUYeCKOM JINTepaTypou;

5) paboTy c HOpMAaTHBHBLIMU TIPAaBOBBIMHU aKTaMU;

6) BBICTYIJIEHUS C JOK/Ia/jlaMH, COOOIIeHUSIMU Ha CeMUHAPCKUX 3aHATHUSIX;

7) 3allyTy BBITIOJIHEHHBIX paboT;

8) yuacTue B ornepaTMBHOM (TeKyllleM) OIMpoce TI0 OT/e/bHbIM TemMaM
M3y4aeMOU TUCLIUIL/TUHBI;

9) yuacte B cobeceoBaHUSIX, [€/IOBbIX (pOJieBbIX) Wrpax, AUCKYCCHUSX,
KPYTJIbIX CTOJIaX, KOH(pepeHLUsIX;

10) yuacTre B TeCTUPOBAHUU U AP.

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

1) noBTOpeHMs JIEKLIMOHHOIO MaTepurarna;

2) TIO[ITOTOBKH K MPaKTUYECKUM 3aHSITHSIM;

3) u3ydeHus: yueOHOM U HAyUHOU JIUTEPATYPHI;

4) u3yueHUs HOPMAaTHBHBIX IMPABOBBIX aKTOB (B T.U. B 3JIEKTPOHHBIX 0a3ax
JlaHHBIX);

5) peleHus1 3a/ia4, U UHbIX MPAKTUUECKUX 3a/JaHUU

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

7) TIOATOTOBKU K MPAaKTUUYECKUM 3aHSITHSIM YCTHBIX OK/IaZIoB (CO00IIeHNi);

8) moaroToBku pedepaToB, 3CCe Y UHBIX UHIWBU/Yya/TbHBIX TMCbMEHHBIX paboT
10 3a/IaHUIO TIpero/jaBaTe/is;

9) BBINMOHEHUsI KYPCOBLIX PaboT, MpelyCMOTPeHHBIX yUeOHBIM T1/IaHOM;

10) BBINIO/THEHUS BBIMYCKHBIX KBa/M(UKALMOHHBIX paboT U Ap.

11) BeizieieHust Haubosiee CIOXKHBIX W MPOOJIEMHBIX BOIPOCOB TI0 U3y4yaeMoit
TeMe, TIOJlyueHWe Ppas3bsCHEHWW W pPeKOMeHJAlMi 10 [JaHHbIM BOIpoCcaM C
rperno/aBare/isiMA Ha KOHCYJ/IbTaLUsIX.

12) npoBefieHUs1 CaMOKOHTPOJISI TyTEM OTBETOB Ha BOMPOCHI TEKYLIETro
KOHTPOJIsSI 3HaHWM, pellleHUs Tpe/iCTaB/leHHbIX B yueOHO-MeToJuueCKUX MaTepranax
Kadenpsl 3a/au, TeCTOB, HalvcaHWs pedepaToB M 3CCe MO OTAe/JbHbIM BOMpPOCaM
M3y4aeMOU TeMBI.
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TeKkyllMii KOHTPOJ/Ib OCYILEeCTB/sIeTCS B (POpMe YCTHBIX, TECTOBBIX OITPOCOB,
JTIOKJ/Ia/IOB, TBOPUYECKUX 3a/laHUM.

B cnyuae mpomyCKOB 3aHSTUN, HaTMUKS UHAVBUAYaTbHOTO Tpadrika 00yueHUs
1 [/ 3aKpeTieHNst IPaKTUUeCKUX HaBBIKOB CTY/IeHTaM MOTYT ObITb BblZJaHbI TUTIOBBIE
WHAVBH/ya/lbHbIe 3aflaHUsl, KOTOpbIe [O/DKHBI OBITH CAaHbl B yCTAHOBJIEHHBIN
riperofiaBaresieM CpOK.

13. OcobeHHOCTH peaM3alid AUCHUIVIMHBI /i1 UHBAJIUJ0B M JIML C
OrpaHUYeHHbBIMHU BO3MO)XHOCTSIMH 3/10POBbSI

OOyuenue 1o gucHuruHe «VIHTe/leKTyanbHble CUCTEMBI» VHBA/IIOB U
JIML] C OrpPaHWYEHHBbIMH BO3MOXXHOCTSIMHU 340pOBbsl (fanee OB3) ocylecTB/seTcs
nperiofiaBatesieM €  yueToM 0COOeHHOCTel  TMCUXO(PU3NUECKOTO  pa3BUTHA,
WHAVBU/Iya/IbHbIX BO3MOXXHOCTEM U COCTOSTHUS 3[]JOPOBBSI TAKUX 00yUarOIIUXCS.

1715 CTy/IeHTOB C HapyllleHUsIMU OTIOPHO-/BUraTebHOM GyHKIMU 1 ¢ OB3 o
CIyXy TMpefyCMaTpUBAeTCsl COMPOBOXKAEHWEe JIeKUWW Y TNPAKTAYeCKUX 3aHSTHUU
My/IbTUMETUMHBIMU CPEJICTBaMH, Pa3/laTOYHbIM MaTepHUaIoM.

Ons crymentoB ¢ OB3 110 3peHvI0 TpefyCMaTpPUBAeTCA I[PUMeHeHHe
TeXHUYECKUX CPeACTB YCW/IeHUsI OCTaTOUHOrO 3peHMsl, a TakKKe IpeayCMOTpeHa
BO3MOYKHOCTh pa3pabOTKU ay/[MoMaTeprasioB.

Mo pucruriiuHe «VIHTe/eKTyanbHble CUCTEMbI» 00yueHre UHBAU/IOB U JIULL C
OrPaHUYEHHBIMU  BO3MOXKHOCTSIMA ~ 3[JOPOBbSI  MOXKET OCYILECTBJATbCA KakK B
ayJUTOPUA, TaK M C MCI0JIb30BAaHUEM  SJIEKTPOHHOW  WH(OPMAalLMOHHO-
oOpa3oBare/ibHOU Cpe/ibl, 06pa30BaTeIbLHOTO MOPTasia U 3/IeKTPOHHOM TOUTHI.
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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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