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PaGouas nporpaMma qUCHUIUIMHBI pa3pab0TaHa B COOTBETCTBUU C:

- @epaepanbHbIl TOCYJIAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT  BBICIIETO
oOpa3zoBaHus - OakajmaBpuar Mo HampaBieHu0 noarotoBku 27.03.04 — Ympaienue B
TEXHUYECKUX CHUCTEMaX, YTBEP)KICHHBIM MpHKa3oM MUHHCTEPCTBA HAYKH U BBICIIETO
oOpazoBanusi Poccuiickoit ®enepauuu  Ne 871 or 31 wmrwons 2020 roxa,
3apeructpupoBanHbii B Muntocte 26 asrycra 2020 ropga, per. Homep 59489 (nmanee —
dI'0OC BO).

- Yy4eOHBIM TUTAHOM (OYHOM, 3a04HOM (popMm 00yueHus1) o creuuanbHocTH 27.03.04
— YrpaBiieHHE B TEXHUYECKUX CHCTEMAX.

Pabouas mporpamMm IHCUUIUIMHBI BKJIIOYAET B C€OSl OLEHOYHBIC MaTepUalbl IS
NPOBEAEHUSA TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH M MPOMEKYTOYHOM arTecTauuu 10
mucuuminie (n.8 @OoHJA OIEHOYHBIX CPEICTB JUIsl MPOBEICHHS TEKYIIEro KOHTPOJs
yCIIEBAEMOCTH, TPOMEXKYTOUYHOMN aTTECTALMK IO UTOTaM OCBOCHHMSI JUCIUIIIIUHBI)

Asrop: IInknna Hatanus EBrenbeBHa, TOLEHT Kadeapbl HHGOPMALMOHHBIX
TEXHOJIOTMI M CUCTEM YHPaBJICHUS

(vkazamo @HO, yuenyio cmenenn, yuenoe 36anue i O0IICHOCHIb)

[Iporpamma omoOpena Ha 3acemanuu Kadenpsl  MHPOpMaIMOHHBIX
TEXHOJIOTUH U cucTeM ynpasieHus (mpotokoa Ne 8 ot 12.04.2025 r.).



1. IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB O0y4YeHUsS MO AMCIHHUILIAHE,
COOTHECEHHBIX C TUIAHUPYEMBIMH Pe3yJbTATAMHU OCBOEHHSI 00pa30BaTeIbHOM
nporpammbl (Llesin ocBOeHMsI AW CHMIIJINHBI)

1.1. Tlenssmu ocBoeHUss AUCHUIIUHBI «OCHOBBI CHUCTEM HCKYCCTBEHHOTO
WHTEIIEKTAa) SIBIISTFOTCS:

- O3HAKOMJICHME  OOYy4YarolIuXCsi C  OpraHu3alueld  COBPEMEHHBIX
UHTEJIJIEKTYaJIbHBIX CUCTEM;

- C OpraHu3aluer HEMPOHHBIX CETEM;

- OpraHu3aliey MOCTPOEHHUS CUCTEM MAIIMHHOTO O0yYeHNS,

- O3HAKOMJICHHE OOYyYarolMXCsl C HCIOJb30BAHUEM COBPEMEHHBIX
WHCTPYMEHTOB B 00JIACTH CUCTEM MCKYCCTBEHHOT'O MHTEIICKTA;

- C TEXHOJIOTUSIMH 00paOOTKH OOJIBIIMX JTAHHBIX.

3agayaMM  OCBOCHHMSI JUCHUIUIMHBI OCHOBBI CHCTEM HCKYCCTBEHHOIO
MHTEIICKTA SBJISIOTCS:

- BJIaJICHUE HaBBIKAMU TOCTPOCHHUS COBPEMEHHBIX HWHTEIUICKTYaJTIbHBIX
CHCTEM;

- noJry4eHre 0a30BBIX HABBIKOB IO pab0Te ¢ OOJIBIINMHA JaHHBIMU;

- noytyuyeHrue 0a30BbIX HABBIKOB M0 Pab0TE ¢ HEUPOHHBIMU CETSIMU;

- noJiyueHre 0a30BbIX HABBIKOB IO MOCTPOEHUIO PErPECCHOHHON MOJAENN
Ha OCHOBE HEUPOHHOMU CETH;

- noyiyueHue Oa30BbIX HABBIKOB 10 IOCTPOCHHUIO KiaccudukaTopa Ha
OCHOBE COBPEMEHHBIX OHMOIMOTEK.

B nHacTosmiee BpeMsi Helnb3sl Ha3BaTh 00JIACTh YEJIOBEUYECKOM JEATEIbHOCTH, B
KOTOPOM B TOW WJIM MHOW CTENEHHW HE MCIOJIb30BaJIOCh IIPOrpaMMHOE OOeCIIeueHHE,
JUIS KOPPEKTHON paboThl KOTOPOro HeoOXoauMbl OCHOBBI CHCTEM HCKYCCTBEHHOTO
MHTEIIICKTA.

1.2. Ob6mactm mnpodeccHoHaTBbHOW  AesATeNbHOCTH u  (Wiu)  chepsl
npoecCHOHaTbHON  ACATENBHOCTH, B  KOTOPBIX  BBIMYCKHUKH, OCBOWBIIHC
IPOrpaMMy, MOTYT OCYIIECTBIIATh TPO(PECCHOHATBHYIO AEATETHHOCTD:

40 Creo3Hbie 8U0bl NPOGDECCUOHATLHOU 0essMeNTbHOCMU 8 NPOMbIULIEHHOCMU (8
cghepax: obecneuenus vinycka (NOCMasku) npoOyKyuu, CcoOOmMeemcmayuell
MpeboBaAHUAM ~ HOPMAMUBHBIX ~ OOKYMEHMO8 U MEeXHUYECKUX  YCI08UlL,
Memponocuieckoeo obecneuenus paspabomxu, HNpou38O00Cmed, UCHLIMAHUL U
IKCIIyamayuu npoOYKYuu, Uccied08anus, paspabomku u 3KCHAyamayuu cpeocms u
cucmem asmMoOMAmMu3ayuu U YNPAGIeHUs. PA3TUYHO20 HA3ZHAYEHUS, NOBbIUEHUS
appexmuenocmu  npoussOOCmMEa  NPOOYKYuu ¢  ONMUMATbHLIMU — MEXHUKO-
IKOHOMUYECKUMU NOKA3AMENAMU NYymeM NPUMEHEHUs CPeoCms dAemomMamuzayuu u
Mexanuzayuu).

1.3. K OCHOBHBIM 3aayaM W3y4Y€HUsS JUCHUIUIAHBI OTHOCHUTCS
MOATOTOBKA OOYYaIOIIUXCA K BBIMOJHEHUIO TPYAOBBIX (DYHKIUNA B COOTBETCTBHUU C
npodecCUOHAIbHBIMU CTaHAapTaMU:

[ | O06001eHHBIE TPYIOBbIE QYHKIMN | Tpynossie pyHKINT




Kon u nanmeHoBanue
MpoeCCHOHATHFHOTO
CTaHaapTa

KOO HanMMCHOBAHUC

YPOBCHB
KBanupUKaIm

HanMMCHOBAHUC KOJ{

YpOBEHb

40.057 Cnenuanuct
o
aBTOMATHU3HPOBAaHH
bIM CUCTEMaM
yYIpaBJICHUS
MaH_II/IHOCTpOI/ITeJIBH
BIM TIPETPUATHEM

BBox B
B IEUCTBUE
ACVYII

[TnanupoBanue
TpEIBAPUTEIHHBIX
HUCIIBITAaHUH 1
OITBITHOM

SKCIUTyaTaluu 5
ACVII

B/02.5

5 TexHudeckoe
00CITy>)KUBaHUE
ACVII

B/03.5

C Pa3pabotka

6 Ornpenenenue

C/01.6 6

ACVYII

nenecoo0pa3HoCTH
AaBTOMATHU3allUN
MPOIIECCOB
YIpaBICHHS B
OpraHu3aINu

ACVII

PazpaboTka
MHPOPMALTMOHHOTO
obecnieyeHust
ACVYII

C/02.6 6

Pa3paboTka

3aJaHUH HA

6 MIPOEKTHPOBAHUE

OPHUTHHAIIBHBIX
KOMITOHEHTOB
ACVYII

C/03.6 6

KonTpois BBOj1a B
6 NeHCTBUE U

9KCILTyaTalux
ACVII

C/04.6 6

1.4. Komnerenuuu oOywaroierocs, (Gpopmupyemble B pe3yibTaTe OCBOCHHUS

JTACIIATUIAHBI
HaumenoBanue Koa n Koa n HanmenoBanue | IlepedyeHb NIaHHMPYeMBbIX
KaTeropuu HaMMEHOBaHHe HHIUKATOPA pe3yJIbTaTOB 00y4eHHs
(rpynmsr) KOMIIeTeHITH I JTOCTHKEHUS
KOMIIeTeH U KOMIIETeHIIUH
Pazpaborka ACYII | IIK-2. Pa3pabotka | [IK-2.1. Cnocoben HA YPOBHEe 3HAHUIL:
MH(pOPMALIOHHOro | NPOSKTHPOBAThH 3HATh OCHOBHBIEC CTPYKTYPHI,
P — MH(POPMALIMOHHYIO MPUHLUIIBI TUITH3ALUH,
ACVII MO/JIENTb JaHHBIX YHU(HKAINHN, TTOCTPOCHUS
ACVII, IIPOrPpaMMHO- TEXHUYECKHUX
CTaHAAPTHU3ALUIO koMmiuiekcoB (I1TK);
JIOKYMEHTOO00pOTa U | HA YPO6HE YMeHUI:
XapaKTePUCTHK YMETb MIPOBOJIUTH aHAIN3 U
uHpopMaun MOJITOTOBKY OOJIBIINX

naHHbIX. CTPOUTH CUCTEMY
MAaIIMHHOTO O0yUYeHHS C
yuuTtesneM (KiaccupukaTrop
WIH PErPECCHOHHYIO
MOJIEJh ).

(TTOTypOBEHB)
KBaJTU(UKAIIH




[1K-2.2 Moxer
pa3zpabaThiBaTh
TEXHOJIOTUYECKHE
CXeMBbI 00pabOTKH
uHpOpMaIUU IO
OTJENbHBIM
3amauam ACVYII

[1K-2.3. Cnocoben
00BETUHATD
nH(pOpMaITMOHHBIE
0a3bl IPH CO3TAHUH

WHTETPUPOBAHHOMN
ACVYII

HA YPOBHE HABBIKOS:
BIIJIETh COBPEMEHHBIMU
TEXHOJOTHSIMH B 00JIacTH
WU nns noctpoenust
HEUPOHHBIX CETEW U CUCTEM
MaIIMHHOTO 00Y4YEeHUSs C
YUHUTEIIEM.

HA YPOBHEe 3HAHUIL:

3HATh AJITOPUTM OCTPOCHUS
MHTEJUIEKTYaJIbHOU
CUCTEMBI,

KOMITbIOTEPHBIE CPECTBA
pa3pabOTKH U SA3BIKK
MIPOrpaMMHUPOBAHUS
WHTEJJIEKTyalIbHbIX CUCTEM;
HA YPOBHE YMEHUIL:

YMETh BBIIOJIHATH aITOPUTM
MOCTPOEHUS
HMHTEJUIEKTYaIbHOMN
CHUCTEMBI, HCTIOJIb30BaTh
S3BIKH TPOTPAMMUPOBAHUS
WHTEJUICKTYaJIbHBIX CUCTEM;
HA YpOBHEe HABBIKOS:
BJIAJICTh HABBIKAMU
HCIIOJIb30BAHUS
COBPEMEHHBIX OMOIHOTEK U
HEUPOHHBIX CETeH Iis
pelIeHus: MPakTUYECKUX
3a1a4y

Ha YpO8He 3HAHUIL:

3HaTh YCTPOMCTBA OCHOBHBIX
TUIIOBBIX TEXHUYECKHUX
CPEICTB aBTOMATHU3AINU U
yIpaBlieHus, anmnapaTHbIe U
MPOrpaMMHEIE CPEACTBA
CHCTEM yTpaBJICHHS Ha 0a3ze
tunoBbix [1TK.

HA YpOBHEe YMEeHUIL:

YMETh BBITIOJIHATH TPOSKT
TEXHUYECKOTO 00ecreueHus
CHCTEM YIIpaBleHHs Ha 0aze
tunosix [1TK.

HA YPOBHE HABBIKOS:
BIIIETh METOJIaMU U
cpeacTBaMu pa3pabOTKH U
oopMIIEHUS TEXHUYECKON
JTIOKYMEHTAITUH.

2. MecTo aucuuiuiaHbl B cTpykrype OIIOII




Huciunnmuua  B1.JI(M).B.[IB.4.2  «OCHOBBI  CHUCTEM  HCKYCCTBEHHOT'O
WHTEJUIEKTa» pealu3yercss B pamMKax BapuaTUBHOW yacTtu bioka 1 «DiekTuBHbBIE
JUCITUTUTHBI (MOJIYJIN )» TIPOrpaMMBbl OakaliaBpuara.

HuciumirHa «OCHOBBI CUCTEM HCKYCCTBEHHOI'O HMHTEJUIEKTa» MPENoAaeTCs
oOydJaronumcs 1Mo o4Hoi ¢hopme 00ydeHHs — B 5-M ceMecTpe, 1Mo 3a09HO0M popme — B
6-M cemecTpe.

Jucunminaa  «OCHOBBI CHCTEM HMCKYCCTBEHHOTO HWHTEJUIEKTA»  SIBIIETCS
IPOMEKYTOUHBIM 3TanoM ¢opmupoBanus kommnereHuuii 11K-2 mpouecce ocBoeHus
OIIOIL.

Jucunminaa «OCHOBBI CUCTEM HCKYCCTBEHHOTO MHTEIIEKTa» OCHOBBIBAETCS
Ha 3HAHMIX, YMEHHUSAX W HABBIKAX, MPUOOPETEHHBIX MPU M3YYCHUH AUCLHUILIUH
VY4eOHas mpakTUKa: O3HAKOMUTENIbHAs pakTuka, UHTepHer-TexHoiaoruu, UuTepHeT-
nporpaMmupoBanue, 3anmurta uHbopmaruu, Kpuntorpadhuyeckue METOIbI 3alIUThI
uHpopmaru, MUKpPOIIPOIIECCOPHBIE YCTPONCTBA CHUCTEM YIpaBleHUs, YueOHas
IOPAKTUKA: TEXHOJOrndyeckass (IpOW3BOJACTBEHHO-TEXHOJIOTHYECKAs) IpaKTHKa,
[IpousBoacTBEHHAs MpaKTHKa: TEXHOJIOTHYECKast (MpOM3BOJCTBEHHO-
TEXHOJIOTUYECKAs) MPAKTHKA, ba3bl NaHHBIX M SBISIETCS NPEALIECTBYIOIIEH IS
U3y4YeHUs] AUCHUIUIMH 3amuTa uHpopMauuu, Kpunrorpadguueckue MeTobl 3alIUThI
uH(popmaimu, MHUKpPOIPOLIECCOPHBIE YCTPOMCTBA CUCTEM YIpaBieHUs, YueOHas
OpaKTUKA: TEXHOJoruyeckass (IpOM3BOJCTBEHHO-TEXHOJOTUYECKAs) IPAKTHKA,
[IpousBoacTBEHHAs PAKTUKA: TEXHOJIOTHUYECKast (MpOU3BOJICTBEHHO-
TEXHOJIOTUYECKasl) TMpakThka, ba3sl JaHHBIX, [Ipou3BOACTBEHHass MpaKTUKA:
NPOEKTHasi MpaKTHKa, ABTOMATU3UPOBAHHBbIE HH(POPMAIIMOHHO-YIIPABISIONINE
cucteMbl, MoJenupoBaHUe CUCTEM YyrpaBieHUs, [[pouM3BOACTBEHHAs MpPaKTHKA:
npeAAUIUIOMHasl TpakTHKa, ['ocyJapcTBEHHAas: UTOrOBasi aTTecTalus: MOJrOTOBKA K
caade M cAada TOCYJapCTBEHHOIO 3K3aMeHa, l'oCylapCTBEHHas HWTOroBas
aTTeCTallMsl: BBINOJHEHUE, MOJTOTOBKA K MPOUEAYPE 3alIUThHI U 3alllUTa BHITYCKHOM
KBaNU(UKALUOHHON PabOTHI.

dopmoii TPOMEKYTOUYHOW aTTECTallUd 3HAHWUK O0y4YaeMBbIX MO OYHOU (opme
oOydeHHsl ABIISIETCS 3a4eT B 5-M ceMecTpe, IO 3a04HOi ¢opme — 3ayeT B 6-M
ceMecTpe.

3. O0bemM QM CHUTTHHBI
ouHas hopma 00yUeHHUS:

Bun y4yeOHo# paGoThl 10 AMCHHUIIAHE Bcero B 3.e. 1 yacax Cemectp 5
B Yacax

Obmast Tpy0EMKOCTL AHCUHMILIHHL 3 3.e. - 108 ak.uac 108 ak.uac
Konmaxmmuasa paboma - Ayoumopmsie 3anamus 32 32
Jlexyuu 16 16
JlabopamopHnuvie 3anamus 16 16
Cemunapbi, npakmuieckue 3aHAmMus - -
Koncynomayus - -
Camocmoamenvhasn paboma 76 76

KypcoBas paGora (KypcoBoii NpoeKT) - -

Bua npoMexyTO4HOM aTTecTaliuu 3auer 3ager




3ao4Hasi hopma 00yUeHHUS:

Bun y4yeOHo# paGoThl M0 AMCHUIINHE Bcero B 3.e. n yacax Cemectp 6
B Yacax

Oo0mast Tpy10EMKOCTb AUCHUILIUHBI

u pya e 3 3.e. -108 ak.yac 108 ak.yac
Konmaxkmmnasn paboma - Ayoumopnuvie 3anamus 8 8
Jlexyuu 4 4
JlabopamopHnvie 3ansamust 4 4
Cemunapsi, npakmuieckue 3aHAmMus - -
Koncynemayus - -
Camocmosamenvnasn paboma 96 96
KypcoBas padoTa (KypcoBoii MPoeKT) - -
Bujx npoMe:XyToYHOM aTTecTannu 3auer — 4 yaca 3auer — 4 yaca

4. Conep:xxanne TMCHUILIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aesiam)
AMCHUILUIMHBI € yKa3aHueM HX 00beMOB (B aKajeMHM4YeCKHX 4Yacax) U BH/IOB
Y4eOHBbIX 3aHATHH

4.1 YuyeOHO-TeMaTHYECKHI NJIAH

Ounas dhopma 00yueHus

KonunuecTBo uacoB
KOHTaKTHas paboTa Kon
ceMHUHap HHAUKATOpa
Tema (pazzen) nmabopat Bl U caMoCTosATEN | HOCTUKEHUM
EPGII;I OpHEBIC NpakTUy | bHas pabota | KOMICTEHIH
3aHATHUS €CKHe u
3aHATUS
Tema 1. OcHOBHEIC TOHSITHS. 4 4 - 18 IIK-2.1.,
Knaccudukanus. O6nactu [IK-2.2.,
MPUMEHEHUS U aITOPUTM I1K-2.3.
MOCTPOCHHUS UHTEIJIEKTYaIbHOMN
cuctemsbl. KommbrorepHbie
CpeICTBa pa3padOTKH U S3BbIKH
[IPOrpaMMHUPOBAHUSA
WHTEJUICKTYaJIbHBIX CUCTEM
Tema 2. OcHOBEI 4 4 - 18 TIK-2.1.,
HCKYCCTBEHHBIX [K-2.2.,
HEUPOHHBIX ceTell. Beenenue B TK-2.3.
MaIllIMHHOE 00y4YeHHE C
tensorflow
Tewma 3. OcobeHHoCTH 4 4 - 20 IK-2.1.,
00paboTKK OONBIINX TaHHBIX. [1K-2.2.,
[IpenBaputenbHas NOAroTOBKA U I1K-2.3.
aHaJIu3 JaHHbIX. MammHHOe
oOyuenue. [loctpoenue
PETrPECCUOHHON MOJIEIIH.
Tema 4. PacriosnaBanue 4 4 - 20 IIK-2.1.,
n3o0pakeHuit Ha Python ¢ I1K-2.2.,
nomonipio TensorFlow u Keras I1K-2.3.




Koncynbranuu - - IIK-2.1.,
IK-2.2.,
I1K-2.3.
IK-2.1.,
IK-2.2.,
Kontposs (3auer) K23,
HUTOIo 32 76
3aouHas hhopma 00ydeHHUS
KomnuectBo wacos
Kon
KOHTaKTHas paboTa HHIKATOPA
CCMHHAP JTOCTHXKEHHU
Tema (pazzen) ek naboparo bl U CaMOCTOSATEJIbH i
- pHBIE MPaKTHY ast pabota G
3aHATHS €CKHe _—
3aHSITHS
Tema 1. OCHOBHBIE TOHATHUSI. 2 - - 24 IK-2.1.,
Knaccudukanus. O6nactu [1K-2.2.,
MIPUMEHEHUS U AIITOPUTM [1K-2.3.
MMOCTPOCHUS UHTEIJICKTYyaTbHOM
cucreMbl. KomnbroTepHbie
cpencTBa pa3pabOTKU U SA3BIKU
POrPaMMHUPOBAHHUS
WHTEJUICKTYJIbHBIX CUCTEM
Tema 2. OCHOBBI HCKYCCTBEHHBIX 2 - - 24 IK-2.1.,
HEHpOHHBIX ceTell. BBeneHue B [IK-2.2.,
MalImHHOE o0yueHue ¢ tensorflow I1K-2.3.
Tema 3. Oco6eHHOCTH 00pabOTKH | - 2 - 24 IK-2.1.,
OOJBIINX TaHHBIX. 1IK-2.2.,
[IpenBapuTenbHas MOATOTOBKA U TIK-2.3.
aHaIu3 TaHHBIX. MalmHHOe
oOyuenwue. [Toctpoenue
PErpecCUOHHON MOJIEIIH.
Tema 4. Pacrio3naBanme - 2 - 24 IIK-2.1.,
n3o0paxkenuit Ha Python ¢ 1K-2.2.,
nomoniero TensorFlow u Keras HK-2.3.
Koncynbranum - - IIK-2.1.,
IK-2.2.,
[1K-2.3.
IK-2.1.,
Kontposs (3a4er) 4 TK-2.2.,
[1K-2.3.




UTOoro 8 96

4.2. Conep:kanue JUCUUIINHBI

Tema 1. OcHoBHbIe noHsATHA. Knaccupukanusa. OOJiacTH npuMeHeHHUs U
AJITOPUTM MOCTPOEHUS MHTE/LUIEKTYAIbHO cucTeMbl. KomnbroTepHbie cpeacTBa
Pa3padoTKN U A3BIKHA MPOrPAMMHPOBAHNS HHTE/LUIEKTYAJIbHBIX CHCTEM

[ToHATHE UCKYCCTBEHHOTI'O UHTEIUIEKTA: UCTOPHUS U COBPEMEHHBIE MOIXO/bI.

Knaccuduxanus CUCTEM nn: CUMBOJINYECKHE, HEHUPOCETEBBIE,
ABOJIIOIIMOHHBIC, THOPUIHBIE.

Anroputmsel ioctpoerust MU-cuctem. Dtamnbl IpoeKTUPOBaHUS: COOP JTaHHBIX,
BBIOOP MOJIeH, 00yueHue, Bepudukaus.

O630p oOnacreir npumeHeHuss MU: ymHBIE acCUCTEHTHI, POOOTOTEXHHUKA,
ABTOHOMHBIW TPAHCIIOPT, aHAIU3 JaHHBIX.

SAszpikm u cpenpl mias nocrpoenuss MM: Python, R, Prolog, Java. OG63op
ouommorek: TensorFlow, Keras, PyTorch.

Amnmnapatusie cpeactBa: GPU, TPU u o6naunsie miatdopmsi.

Tema 2. OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. BBeneHue B
MalIuHHOe o0yueHue ¢ tensorflow

OCHOBHBIE PUHIIUIBI U CTPYKTYpa HEUPOHHBIX CETEH.

[TonsiTue BecoB, cCMeNIeHUH, (PYHKITUN aKTHBAIUH.

Forward u backward propagation.

Tunel HelipoceTell: NOJHOCBSA3HBIE, CBEPTOYHBIE, PEKYPPEHTHBIE.

OcHoBsl pabotsl ¢ TensorFlow: rpadsl BeIYMCIEHM, cecCUM, TEPEMEHHBIE.

[TocTpoenue n 00yueHne NpocTor HeUpoceTH JIs KilacCu(pUKaIUU.

Tema 3. Oco0ennocTu 00padoTKu OoabmUX AaHHBIX. [IpeaBapurteabHan
NMOArOTOBKA W AaHaJu3 JaHHbIX. MammnaHoe oOy4denue. Ilocrpoenue
perpecCHOHHOM MOJIEJIH.

Ponw nannbix B cucremax M. Tunsl 1aHHBIX 1 (hOpMATHI.

Metoapl OYMCTKM U MOATOTOBKU NAHHBIX: CTaHIApPTU3alUs, HOpMaJIM3allus,
KOJIMPOBAHUE KATErOPUAIIbHBIX TPU3HAKOB.

Busyanuzanus nanssix. [loctpoeHne KoppenssimOHHOW MaTpPUILBL.

Mopenu perpeccuu: JIMHEHas, TorucTHYecKasi. Mojienu kinaccuuKaium.

[IpakTueckoe mpumeHeHue moxeneld Ha Python ¢ ucnonb3oBanuem pandas,
numpy u scikit-learn.

Mertpuku kauectBa: RMSE, MAE, TouHocTs, recall.

Tema 4. Pacno3zHaBanue nzo0paxenuii Ha Python ¢ nomomsio TensorFlow
u Keras

OcHoBBI 00pab0TKHN M300pakeHui B 3agadax M.

[IpeoOpazoBanue u3o00pakxeHU AJIs MOAAUYU B MOJIEIb.

[TocTpoeHue cBepTOUHOM HEMPOHHOM ceTH B Keras.

[IpakTuka: 3arpy3ka garacera, 00yuyeHrne MOJCIIU, TECTUPOBAHHUE.

ToHKast HACTPOMKA U YJIYUIIEHUE TOYHOCTU MOJIEIIH.

[Ipumepsl UCITONIB30BAHUS: MEIULIMHA, 0€3011aCHOCTh, PACIIO3HABAHUE JIULI.



5. VY4eOHO-MeTOAHM4YecKoe olOeclmedYeHHe CAMOCTOAATEJbHON PadoThI
CTY/ICHTOB

CamocrosiTenbHass paboTa MPOBOJUTCS C LIETBIO: BBIIBICHHE ONTHUMAaJIbHBIX
KOHCTPYKTUBHBIX PEIICHUN U MapaMeTpoB, ompeiaesieHue Hambosnee 3(pPeKTUBHBIX
PEXKUMOB 3SKCIUTyaTalMu, CTPATErMH TEKYLIEro TEXHUYECKOro OOCIyKMBaHUS H
PEMOHTOB; YIUIYOJEHHs] M paclIMPEHHs] TEOPETUUYECKUX 3HAHUW CTYACHTOB;
(GopMHpOBaHUSA YMEHHI MCIIOJIB30BAaTh HOPMATUBHYIO, CIIPABOYHYIO TOKYMEHTALHUIO,
y4eOHYIO U CHEUUaTIbHYIO JIUTEPATypy; Pa3BUTHsI MO3HABATEIbHBIX CIOCOOHOCTEHN U
aKTUBHOCTHU 00y4YaroIMXcs: CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH; (OPMHUPOBAHUS MPOPECCUOHATBHBIX KOMIIETCHIIUM; pPa3BUTHUIO
UCCIIeI0BATEILCKUX YMEHUHN CTYICHTOB.

@®opMbI U BHUJIBI CAMOCTOSITEIbBHOW pabOThl CTYJCHTOB: YTEHHE OCHOBHOU H
JOTIOJTHUTENIBHONW JINTEpaTypbl — CaMOCTOSATEIBHOE W3Y4YEHUE Marepuana 1o
PEKOMEHTyeMbIM JINTEPATYPHBIM UCTOYHUKAM; pab0Ta ¢ OMOIMOTEYHBIM KaTajJoroM,
CaMOCTOATENbHBIN MOA00pP HEOOXOAMMOW JHTEepaTypbl; paboTa CO CJIOBapeM,
CIOpPaBOYHHKOM; TOHMCK HeoOxomumoil  uHpopManumu B cetd  HMHTepHeT;
KOHCTIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
AHHOTALIMI K MPOYMUTAHHBIM JIMTEPATYPHBIM MCTOYHHKAM; COCTABJIEHUE PELIEH3UN U
OT3BIBOB Ha MPOYUTAHHBII MaTepHall; COCTaBJIieHHE 0030pa MyOIMKalUUid MO TEME;
COCTAaBJIEHME UM  pa3pabOTKa TEPMUHOJOTMYECKOTO  CJIOBapsi;  COCTaBJIEHUE
XPOHOJIOTUUECKON TaOuIlbl; cocTaBieHue Oubnuorpaduu (6ubnuorpadudeckoit
KapTOTEKH); TMOATrOTOBKA K PAa3IMYHbIM (QopMaM TeKylled U MNPOMEKYTOUHOU
arrecTaluu (K TECTHPOBAHUIO, KOHTPOJBHON padoTe, HSK3aMEeHy); BBINOJHEHUE
JIOMAIIIHUX KOHTPOJBHBIX pPabOT; CaMOCTOSITEIHHOE BBIOJHEHHE MPAKTHUYECKUX
3alaHAi PEnpOAYKTUBHOIO TUNA (OTBETHI HAa BOIIPOCHI, 3aJa4H, TECTHI; BBIIIOJIHEHHUE
TBOPYECKHX 3aJaHUl).

Texnomorus  opraHu3alii  CaMOCTOSTEIbHOM  paboOThl  0OyYaromMxcs
BKJIIOYAET HUCIHOJB30BaHWE HH(DOPMALMOHHBIX W  MaT€pPHAIbHO-TEXHUYECKHX
pecypcoB 00pa30BaTEILHOTO YUPEKJICHUS: OUOIMOTEKY C UHMTAIbHBIM 3aJI0OM,
KOMITBIOTEPHBIE KJIACCHI C BO3MOXKHOCTHIO paO0Thl B UHTEpHET; ayAUTOPUU (KIIACChI)
JUTSl KOHCYJIbTAalMOHHOM JI€ATETbHOCTH.

[lepen BbIMOIHEHUEM OOYYAIOUIMMUCSA BHEAYJUTOPHOM CaMOCTOATEIbHON
paboThl TpenojaBaTenb MPOBOJUT KOHCYJIBTUPOBAHHME MO BBIMOIHEHUIO 3aJaHMS,
KOTOpBI BKJIIOYAET 1edb 3aJaHus, €ro COJEp)KaHMs, CPOKU BBINOJHEHUS,
OpPUEHTHUPOBOUYHBIN 00BbEM pabOThl, OCHOBHBIE TPEOOBaHUSI K pe3yJsibTaraM paboThl,
KpUTEPUN OLIEHKH. Bo Bpemsi BBINOJHEHUS OOYYalolMMUCS BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThI U MPU HEOOXOJUMOCTH MPENOJaBaTENb MOXKET IPOBOAUTH
WHJMBUAYaJIbHbIE U TPYIIOBbIE KOHCYJIbTAIUU.

KonTtpons  camoctosiTenibHOM ~ pabOTBl  CTYJEHTOB  IperyCcMaTpUBaeT:
COOTHECEHHE COACPKAHMS KOHTPOJIS C HEIIMU 00yueHHs; 00bEKTUBHOCTH KOHTPOJIS;
BaJIUAHOCTh KOHTPOJS (COOTBETCTBHE NPEABABISIEMBIX 3aJaHUM TOMY, 4YTO
Opeanonaraerca MpoBEpHUTH); AUP(epeHIrnanno KOHTPOJIbHO-U3MEPUTEIbHBIX
MaTepHaJIoB.

dopMbl  KOHTPOJISI CAMOCTOSITEILHOM  paboOThl: MPOCMOTP U  MPOBEpKa
BBINIOJIHEHUS ~ CaMOCTOSATENBHOM  paboThl  TIpemnojaBaTeneM;  OpraHu3alus
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CaMOTIPOBEPKH, B3aMMONPOBEPKU BBHITIOJHEHHOTO 3aJlaHus B TPYMIE; OOCYyXKIeHue
PE3yIbTATOB BBHIIOJIHEHHOW PabOThI HA 3aHATHH; MPOBEACHUE MUCHbMEHHOTO OIPOCa;

NPOBEJICHUE YCTHOTO OIPOCa;

coOecenoBaHmsl.

opraHusanust M IPOBCACHUC HWHAWBUIAYAIBHOT'O

IlepeyeHb BONPOCOB, OTBOAMMBIX HA CAMOCTOSAITE/IbHOE OCBOCHHE AU CIHUIIIUHBI,
(opMbI BHEAYTUTOPHOM CAMOCTOATEIHLHOU PA0OThI

HaunmenoBanmue
TeM (pa3aesioB)
JUCIHHUIIIMHBI

HepequL BOIIPOCOB, OTBOAUMBIX Ha CAMOCTOATEC/ILHOEC
OCBOCHHE

®opMbl BHEAYAUTOPHOM
CaMOCTOATEILHOMN
padoThbI

Tema 1. OcHOBHBIE
TTOHSITHSL.
Knaccudukanms.
Obnactu
MIPUMCHCHHUS U
aIITOPUTM
MTOCTPOCHHS
WHTEIIEKTYalTbHOM
CUCTEMBEI.
KommnbrorepHsie
cpencTBa
pa3paboTKu 1
SI3BIKH
MPOrPaMMHUPOBAHUS

HHTCJUICKTYaJIbHBIX
CUCTEM

1. IToHATHE HCKYCCTBEHHOTO MHTEIUIEKTa U €T0 OCHOBHBIE
XapaKTEPUCTUKHU.

2. Knaccugukanus cucteM HCKYCCTBEHHOTO MHTEIUIEKTA.
3. OcHoBHBIE IOAXOABI K co3AaHuI0 cucteM M.

4. DTanel NpOEKTUPOBAHUS CHCTEM HCKYCCTBEHHOTO
MHTEJUICKTA.

5. IIpumepsl coBpeMeHHbIX MH-cuctem.

6. Paznuune Mex1y c1aObIM M CHIBHBIM HUCKYCCTBEHHBIM
WHTEJUIEKTOM.

7. Ponb 3HaHuii u noruku B M.

8. Baustnue MU Ha o011iecTBO M 5KOHOMUKY .

9. OTnyeckue acnekTsl Ucoab30BaHusa M.

10. IIepcnekTUBBI pa3BUTHS CUCTEM UCKYCCTBEHHOTO
MHTEJUICKTA.

AHanu3 KkoHkpeTtHoi M-
CUCTEMBI U €€ CTPYKTYPBI.
ITonck m cucreMaTu3aus
MaTepHaoB 1o
knaccudukanuu M. O630p
OTEYECTBEHHBIX Pa3pabOTOK
B 00J1aCTH UCKYCCTBEHHOTO
UHTEJUICKTA.

Tema 2. OcHOBEI
HCKYCCTBEHHBIX
HEHWPOHHBIX CETEH.
BBenenue B
MaIIuHHOE O0yYCHHE
¢ tensorflow

1. OcHOBHBIE PUHIHIIBI (PYHKITMOHUPOBAHHS
HCKYCCTBEHHOI'O HEHPOHA.

2. ApxXuTeKTypa OJJHOCIONHBIX U MHOTOCTOMHBIX HEHPOHHBIX
ceTen.

3. Ha3nauenwue u Turel QyHKIHMA aKTUBAIIMHA B HEHPOCETSIX.
4. MexaHu3M 00paTHOTO pacpOCTPAHEHUS OILINOKY.

5. Paznuuust Mexty oOydeHueM ¢ yuuTeneM u 0e3 yuuTens.
6. IlonsTre nepeoOyueHust U METOABI €r0 NPEAOTBPALICHHUS.
7. OcHoBbl pabothl ¢ TensorFlow kak Gubmuorexoi
MAaIIMHHOTO O0YYEHHUS.

8. IlpuMepsl npUMeEHEHUs HEHPOCETEN B peabHbIX 3a/1a4ax.
9. Ponb onTuMu3aTopoB B mpolecce 00ydeHus HeMpoceTH.
10. Dramsl noctpoeHus npoctoit moaenu Ha TensorFlow.

H3ydyenue BUACOYpPOKOB MO
TensorFlow. Hanucanue
nporpammsl Ha Python ¢
HCIIOJIb30BaHUEM
HelipoceTn. CpaBHEHHE
pa3HbIX TUMOB (PyHKIUN
AKTHBAIIUU.

Tewma 3.
Ocobennoctu
00paboTKH OOIBIINX
JTaHHBIX.
[TpenBapurenbHas
MOJATOTOBKA U

1. Onpenenenue 1 KIOYEBbIE XapaKTEPUCTUKU OONBIINX
JTAHHBIX.

2. OCHOBHBIC ATAIbI IOJTOTOBKY JAHHBIX K aHATH3Y.

3. MeToapl OUMCTKH, HOPMAIM3AIMK U TpaHCHOpMaIUK
JIAHHBIX.

4. Ilpumenenue oubmnorexku Pandas muist aHanmm3a TaHHBIX.
5. OTiuue KaTeropuaabHBIX ¥ YUCJIOBBIX TPU3HAKOB B

Ananuz CSV-paitna u
MOJIFOTOBKA JAHHBIX K
pErpecCHOHHOMY
MOJIETTUPOBAHHUIO.
ITocTpoenune TMHENHON
perpeccun Ha Python.
Pa3paboTtka Bu3yanuzauuu
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aHaIIu3 TAHHBIX. aHanm3e. JAHHBIX C IOMOIIBIO
MaIHHOE 6. Bujpl perpeccnoHHBIX MojieNIel U 00J1acTH UX Matplotlib u Seaborn.
obyueHwe. NpUMEHEHHA. )
Toctpocke 7. OCHOBBI IMHEWHOU PETrPECCUU U €€ OCTPOCHHUE.

. 8. Iloka3aTenu KauecTBa MOJEIH U METOJIBI X pacyera.
PErpecCHOHHON 9. Unrerpamnus Scikit-learn B MmammHHOE 00yUYeHHE.
MOICIIH. 10. ITIpuMepsI perpecCHOHHOTO aHaIKM3a Ha PealbHbIX

Ha0bopax JaHHBIX.

Tewma 4. 1. OcHOBHBIE IOJXO/bI K PELLIEHUIO 33]1a4 KOMIIBIOTEPHOTO AHaIu3 apXUTEKTYyphI
PacnosnaBanue 3peHMUSL. BbIOpanHOU CNN-momenu.

n300pakeHui Ha
Python ¢ momoristo
TensorFlow u Keras

2. OcobGeHHOCTH NpeACTaBICHUs N300PAKEHHIA B YHCIOBOM
dbopmare.

3. ApxutekTtypa cBEpTOUHbIX HEpPOHHBIX ceTeil (CNN) u eé
KOMITOHEHTBI.

4. Ponb cnoés cBépTku u nmyauHra B CNN.

5. [loaroroBka Habopa n300pakeHUM 11st O0yUEeHUsI MOJIEIH.

6. [lpumenenune Oubnuorexu Keras ams paboTsl ¢
HN300paKCHHUSIMHU.

7. ctionb3oBaHue MpeaoOyyeHHbIX Mojienell (Hanpumep,
VGG, ResNet).

8. MCTOI[BI MOBBIIICHUA TOYHOCTU paCllO3HABaHHUA
HU300pakeHH.

9. Ananu3 pe3ynbTaToB padOTHl MOJIEIIH U BU3YaTH3AIHSL.
10. ITpumep npoekTa Ki1accupukanuu n300paxeHul Ha
Python.

CpaBHeHHE KayecTBa
pacro3HaBaHUs IPU
UCIIOJIb30BAaHUH PA3HBIX
MOJIEIIEN.

[Ixajsa oueHNBaHUSA

[IIxana oneHnBaHuA

Kpurepuu ouenuBanus

«OTnruHO» OOyuaronuiicst TJIIYOOKO M COJIEpkKATeIbHO PacKpbIBaeT
TEMY CaMOCTOSITEJIbHON palOOThl, HE JOIYCTHUB OIIMOOK.
OTBET HOCUT pa3BEPHYTHIN W UCUEPIBIBAIOIINNA XapAKTEP

«Xopouro» OOGyuaronuiics B LEJI0M pacKpbIBaeT TEMY

CaMOCTOSITeIILHON pabOThI, OJJHAKO OTBET XOTsI ObI HA OJIMH
U3 HUX HE HOCHUT pPa3BEPHYTOrO M HCUEPIBIBAIOIIETO
XapakTepa

«Y IOBJIIETBOPUTEIBHO

OOyuaromuiics B LETIOM PacKpbIBaEcT TEMY
CaMOCTOATENbHON padOThl U AOMYCKAET PsiJ HETOYHOCTEM,
(parMeHTapHO PACKPBIBAET COJAEPKAHUE TEOPETUYECKHUX

BOIPOCOB WJIM WX PaCKpbIBaeT COJEpkKaTeIbHO, HO
JIOIyCKasi 3HaYUTEIbHbIE HETOYHOCTH.
«HeynoBnerBopurensHo» | OOydaromuiicss He  BiIaZeeT  BBHIOpAaHHOW  TeMOM

CaMOCTOATEIbHON padOThI

6. OueHounbie MaTepuaJbl (POHA OLEHOYHBIX CPEACTB) AJISl MPOBEACHUSA
TeKYIIero KOHTPOJSl YCHeBAeMOCTH, NMPOMEXKYTOYHON AaTTeCTALMU IO MTOram

OCBOCHHUA JUCHUIIIINHDBI
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6.1. ITacnopt ¢doHaa OLIEHOYHBIX CPECTB

Ne KoHntponupyemsie Kon u WNunukarop HaumenoBanue
paszfensl (TeMbI) HauMEHOBaHHE JOCTUKECHHUS OILICHOYHOT'O
JVCIUTUIMHBI KOMIIETECHINH KOMIICTEHINH CpeIcTBa

1. Tema 1. OcHOBHBIE [1K-2 [TK-2.1. Cnocoben
TIOHATHSI. Pazpabotka MIPOEKTHPOBATH Ompoc,
Knaccuduxkarmus. UHGOPMAIIMOHHOTO | HHPOPMAIIMOHHYIO pedepar,
OOnactu mpuMeHeHust 1 | obecredeHust MOJIeNb JaHHBIX MO/JIeJb,
aJITOPUTM IIOCTPOCHUS ACVYII ACVII, [IPE3EeHTALUN
WHTEJUIEKTYJIbHON CTaHIapTU3ALHUI0
CUCTEMBI. JOKYMEHT0000pOoTa U
KommnbrotepHbie XapaKTePUCTHK
CpeacTBa pa3paboTKU U uH(popManuu
SI3BIKU [1K-2.2 Moxer
MPOrPaMMHUPOBAHUS pa3pabatbIBaTh
MHTEJUICKTY aJIbHBIX TEXHOJIOTUIECKUE
CUCTEM CXeMbI 00padOTKI

nH(pOpMalUHU 1O

OTJENbHBIM

3anagam ACVYII

[1K-2.3. Cnocoben

00BETUHATH

nH(pOpMaLMOHHbBIE

0a3bl IPH CO3TAHUH

MHTETPUPOBAHHOM

ACVYII
Tema 2. OcHOBBI [K-2 [TK-2.1. Cnocoben Ompoc,
MICKYCCTBEHHBIX Pazpabotka MPOEKTUPOBATH pedepar,
HelpOHHBIX CeTeil. UHGOPMALIMOHHOTO | HHPOPMALMOHHYIO MO/IeJb,
BBeJICHIE B MAIIHHHOE obecrieueHHs MOJIENTb JaHHBIX Npe3CHTAIH
oOyuenue c tensorflow ACYIT ACVII,

CTaHJAPTU3AIHIO

JOKyMEHTO0000poTa U

XapaKTePUCTHK

uHpopMauu

[1K-2.2 Moxer

pa3pabaTbIBaTh

TEXHOJIOTUIECKUE

cXeMbl 00pabOTKH

uH(pOpMaLIUU 1O

OTAEIbHBIM

3anagam ACVYII

[1K-2.3. Crniocoben

00BEIUHSITE

MH(pOPMAaLMOHHbIE

0a3pl TpH  CO3/aHUH

MHTETPUPOBAHHON

ACVYII

3. Tema 3. OcobeHHOCTH [K-2 ITK-2.1. Cnocoben Ompoc,
06pabOTKH GONIBIINX Pa3zpabotka MPOEKTUPOBATH pedepar,

WHGOPMALIMOHHOTO | HHPOPMALIMOHHYIO MO/IeJb,
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JaHHBIX. obecnieyeHus MOACIb JaHHBIX MMpEe3CHTAaINN

[TpenBaputenbHas ACVYII ACVII,

MMOJATOTOBKA U aHAJIN3 CTaHAapTU3aLUIO

JaHHBIX. MalImHAOE JIOKyMEHT0000pOTa 1
XapaKTePUCTHK

oOyueHue. HO(iTpOCHI/Ie HH(OpMAIIH

PErPECCUOHHOM MOJICIIH. TIK-2.2 Mosker
pa3zpabaThiBaTh
TEXHOJIOTUYCCKUEC

CXeMbI 00pabOTKH
uHpOpMAaIUU TIO
OTZEJIbHBIM

3anagam ACVYII
I1K-2.3. Cnocoben
00BbEUHATD
WHPOpPMaMOHHBIE 0a3bl
TIPU CO3JIaHUU

HUHTETPUPOBAHHOU
ACVYII

4. Tema 4. Pacno3naBanue | [1K-2 [TK-2.1. Cnocoben Ormpoc,
u306paxenuii Ha Python | Paspaborka IIPOEKTUPOBATD pedepar,
MH(OPMALIMOHHOTO | HHPOPMAITMOHHYIO MOJIEIIb,
oOecrnieueHus MO/IEJIb IaHHBIX MpEe3eHTalUN
ACVYII ACVII,
CTaHJIapTU3ALIIO
JOKyMEHTO0000poTa U
XapaKTePUCTUK
uHpopManuu

[1K-2.2 Moxer
pa3pabatbiBaTh
TEXHOJIOTUYECKHE
cXeMbl 00pabOTKH
uH(pOpMaLIUHU 1O
OTJENbHBIM

3anagam ACVYII
[1K-2.3. Cnocoben
00BEeTUHATH
nH(pOpMaITMOHHbBIE 0a3BI
IIPU CO3/1aHUH

WHTETPUPOBAHHON
ACVII

¢ nomolubo TensorFlow
u Keras

Jdranbl (opMHupoBaHuUsT KoMmmeTeHuMid B mnpouecce ocsoenusi OIIOII
MPSIMO CBSI3aHbI ¢ MECTOM AMCIUIUIMH B 00pa3oBaTeabHOM nporpamMme. Kaxxapii atan
(GOpMHUpOBaHUSA KOMIIETCHIIMHM, XapaKTEepU3yeTcs ONpPEEICHHbIMU 3HAHUSMH,
YMEHUSIMA W HaBblKaMU M (WJIM) ONBITOM NpO(EeCcCHOHAIBHON NEATEeTbHOCTH,
KOTOpBIE  OLICHMBAKOTCSI B  IPOLECCE TEKYIIEro KOHTPOJIsS  YCIIEBa€MOCTH,
IPOMEXYTOUHOM aTTecTaluy MO AMCLUUIIIMHE (IIPAaKTHUKE) M B MPOLIECCE UTOTOBOU
aTTeCTaLUH.
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HMucuuminHa «OCHOBBI CHUCTEM HCKYCCTBEHHOTO WHTEJUIEKTa» SIBISAETCS
IIPOMEKYTOUYHBIM 3TAallOM KOMIUIEKCA IUCUMUIUIAH, B XOAE M3YYE€HHUS KOTOPBIX Y
CTyAeHTOB (hopMupyroTcs kommereHnuu I1K-2.

®opmupoBanue komnereHiuu [IK-2 HaunHaercs ¢ W3ydeHUs OUCLUILIVH
VYuyebHasg mpakTHKa: O3HAKOMUTENbHAs MpakTuka, «/HTepHET-TEeXHOIOTUNY,
«HTEepHET-TIpOrpaMmMupoBaHue», «3amura uHbopmanuny, «Kpunrorpapuyeckue
METOJbl 3alUThl  MHGpOpMaNy, «MHKPONPOIECCOPHBIE YCTPOWCTBA CUCTEM
yOpaBieHUs»,  YueOHas  IpakTUKA:  TEeXHoJornueckas  (IPOU3BOACTBEHHO-
TEXHOJIOTUYECKas)) TpakTUKa, I[[pOM3BOJICTBEHHAs] NpPAaKTUKA: TEXHOJOTHYECKas
(MpOM3BOJICTBEHHO-TEXHOJIOTHYECKas ) MPaKkTUKa, «ba3bl TaHHBIXY.

3aBepmiaerca pabora 1O (QOPMUPOBAHUIO Y CTYIEHTOB YKa3aHHBIX
KOMIIETEHIMA B XOJ€ W3yYEeHHUs JUCUUIUIMH [IpOW3BOACTBEHHAsh MpPaKTHKA:
NPOEKTHasl TMpaKTHKa, «ABTOMAaTU3UPOBAHHbIE HH(POPMAIIMOHHO-YIIPABISIONINAE
CUCTEMBI», «MoaenupoBaHue CUCTEM YyHpaBleHUs», [IpOM3BOACTBEHHAS NpPaKTHKA:
MPEIIUILUIOMHAs PAKTHKA.

Urorosas omenka cpopmupoBanHocTH kKomrereHiuu [1K-2 ompenensiercs B
nepuoa l'ocynapcTBeHHass WTOroBas arrecTanus: HOATOTOBKA K CIade M caada
roCyJIapCTBEHHOTO JK3aMEHa, ['0Cy1apCcTBEHHAss UTOTOBAasl ATTECTALMA: BBIIIOJIHEHUE
Y 3alUTa BbITYCKHOW KBaTU(UKAIMOHHON PabOTHI.

B npouecce u3yyeHus1 JMCHMIIMHBI, KOMIIETEHIIMHA TaKxke (OPMUPYIOTCH
MOJ3TAIHO.

OcHoBHBIMH dTarmamu  popmupoBanuss [IK-2 mnpw  wu3ydeHHMM JHUCHMIUTHHBI
b1.JIMM).B./IB.4.2 «OcCHOBBl = CHCTEM HCKYCCTBEHHOTO  HMHTEJIJICKTa»  SIBJISETCS
TIOCIICIOBATEIFHOE HW3YYCHUE COJEPIKATEITHLHO CBSI3aHHBIX MEXKIY COOOW TeM Y4YeOHBIX
3aHsATUNA. M3ydueHue KakaoW TeMbl MperoiaraeT OBlaJicHUE CTyJAeHTaMU HEOOXOIUMbIMU
JIECKpUNTOPAMHU (COCTaBIISIIOIIIIMH ) KOMITETCHITUH. s OIIEHKH YPOBHS
c(hOPMHUPOBAHHOCTH KOMIIETCHIIMN B MPOIECCEe U3YyUYCHUS TUCLUUIUIMHBI MPETyCMOTPEHO
MPOBEJCHNE TEKYIIEro KOHTPOJs YCIEBAEMOCTH MO TemaM (paslesiaM) IUCHMIUIMHBI U
MPOMEKYTOUYHOMN aTTEeCTAIMU TI0 TUCITUTIIIMHE — 3a4er.

6.2. KoHTposibHBbIE 321aHNsI 1 MATEePHUAJIbl, HE00X0AUMBbIE J1JI OLEHKH 3HAHUM,
yMeHMid W HABBIKOB M (WIH) ONBbITA [eATEJbHOCTH, XAPAKTEPHU3YKOINMX ITaNbl
(¢popMupOBaHUS KOMIIETEHINI B MIpoLecce OCBOCHUsI 00Pa30BaTE/IbHOI MPOTrPaAMMBbI

6.2.1. KonTpoJibHbIe BONPOCHI MO0 TeMaM (pa3jaeiam) JJIs oNpoca HA 3aHATHSIX

Tema (pa3zmen) Bompocsl

Tema 1. OcHOBHBIE [K-2

MTOHSATHS. 1. [Ins pemeHns Kakux 3aJ1a4 UCHOJIb3YHOTCS OCHOBBI CUCTEM
Krnaccudukanusi. HCKYCCTBEHHOTO MHTEIIJIEKTA.

O6nacTu mpUMEHEHUS U 2. Knaccudukarus HHTEUIEKTYaIbHBIX CHCTEM.

AITOPUTM MOCTPOCHUS 3. Otnuyme peleHus 3a1a4 ¢ TOMOIIbIO MHTEJUIEKTYaIbHbIX CUCTEM OT
MHTEJJIEKTYallbHOM KJIACCHYECKOr0 UMIIEPATUBHOIO MOIX0/1a.

cuctembl. Kommbrotepubie | 4. O6macTv MpUMEHEHHSI HHTEUIEKTYaIbHBIX CUCTEM.

cpencTBa pa3paboTKu U 5. DKCHEpPTHBIE CUCTEMBI.

SI3BIKU 6. AJITOPUTM MOCTPOEHHUS KJIACCHUECKOW MHTEJJIEKTYaIbHOU CUCTEMBI.
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[IPOrPpaMMHUPOBAHUS
HMHTEJUIEKTYaJIbHBIX
cUcTeM

7. Cnenuanu3upoBaHHBIE SI3bIKUA IPOTPAMMHUPOBAHUS.

8. SI3pIKOBBIC CpeaCcTBa ISl pabOTHI C MACCHBaMH. AMMapaTHOe
YCKOPEHHUE BBIYMCIICHUMN.

9. Pemienus xomnanuu Google.

10. Pemienust komnanuu Microsoft 11 MOCTPOCHUS MHTEIUIEKTYJIbHBIX
CUCTEM.

11. JavaScript B MHTEIUIEKTYaJIbHBIX CHCTEMAX.

Tema 2. OCHOBBI
HCKYCCTBEHHBIX
HEUPOHHBIX CETEH.
BBenenue B Mmanmmuuoe
obOyuenue c tensorflow

[1K-2
1. buonoruyeckuii IPOTOTUIl HCKYCCTBEHHOT'O HEHPOHA.
2. IloHsiTHE UCKYCCTBEHHOI'O HEMPOHA.
3. IlonsTre GpyHKIMM aKTUBAIMU. Buabl pyHKIMI aKTHBAIUH.
4. OgHocoiHas CTPYKTYpa HEMPOHHOW CETH.
5. MHorocnoiiHast HEHPOHHAs CETh.
6. CeTu psSIMOTO pacrpoCTpaHEHHUS.
7. Cetu ¢ OOpaTHBIMHU CBSI3SIMHU.
8. OO0yueHre HEUPOHHOU CETH.
9. bazossie anemenTsl TensorFlow. [lonstue rpada BbraucieHuii.
10. Ten3opsl, onepauuu ¥ IEPEMEHHBIE.
11. Yerpoiictea B TensorFlow s 3amycka Bamero koga na GPU, CPU
WM KJIACTEpax.

Tema 3. OcobeHHocTH
00paboTKH OOJBITTNX
JTAHHBIX.
[IpenBapurenpHas
MOJIrOTOBKA U aHAJIN3
JaHHBIX. MalmHHOe
oOyuenue. [loctpoenune
PErpecCUOHHON MOJIEITH.

[1K-2

1. HeoOxoauMoCTh MpeBapUTENbHON MOATOTOBKH JIaHHBIX.

2. IonsTHe npomyckoB. CrocoObI 3aM0ITHEHHS TPOITYCKOB.

3. KareropuanbHble npu3Haku. AJITOPUTMBI IPEOOPA30BAHMUS
KaTE€ropHaJIbHBIX IPU3HAKOB.

4. TlpenBapuTenbHBIN aHAIW3 TaHHBIX. Y CTPAaHEHHE BEIOPOCOB.

5. Ilonsarue 3aBucuMocTy aaHHbIX. Koppensnus.

6. Hopmanuzanus nanueix. HopmanbHoe pacnpeneneHue.

7. AITOPUTM TOCTPOCHUS CHCTEMBI MAIIUHHOTO OOYYCHUS C YUUTEIIEM.
8. O0yuarorasi ¥ TeCTOBast BEIOOpKa.

9. Meton K-0nmxaiimux cocenen.

10. [lepeBbs penieHui.

11. Pemienue 3anaun kiaccudukanuy Ha mpumepe uprucos duriepa.

Tewma 4. Pacrio3HaBanue
n3o0paxxenuii Ha Python ¢
nomo1bio TensorFlow n
Keras

[1K-2

1. bubmuoreka TensorFlow / Keras.

2. PacnioznaBanue n3o0paxeHuii (KiaccuuKamus).

3. M3BieueHne Npru3HAKOB P IIOMOIIH (DUITHTPOB.

4. CBeprouHas HEHPOHHAs CETb.

5. Pabouwnii mporecc MammmHHOTO 00y4eHHUs KIIacCUPUKATOpa
M300paXKeHHIA.

6. PacnioznaBanue m3o0paxenuii ¢ CNN.

7. bubnmuotexa scikit-learn. Mcrionb3oBanue 1uist MOCTPOCHHUS
PErpecCUOHHONM MOJIEIIH.

8. JIuneiiHas ¥ MOJMHOMHUAJIbHAS PErPECCHUS.

9. Ucnonp3oBaHne HEMPOHHOMN CETH ISl TIOCTPOEHUS pErpeCCUOHHOMN
MO/IEJIH.

10. lepeBo npunstus pemennid u CayyaiiHblii jec.

11. Pemenue 3anay perpeccuu ¢ TensorFlow: mporso3uposanue 1eH Ha
JloMa.

HIkana oneHUBAHUS OTBETOB HA BONPOCHI
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[IIxana orteHuBaHusA

Kpurepuu onieHuBanust

OO6yuaronuiics TIyO0OKO U COJlep:KaTelbHO PACKPHIBAET OTBET Ha

«OTInYHO KaXJIbI TEOPETHYECKU BOIpPOC, HE JAOMYyCTUB omuoOok. OTBeT
HOCHT Pa3BEePHYTHIN U MCUEPIIBIBAIOIINI XapaKTep.

OOyuaromuiicst B II€JIOM PACKpPBIBAET TEOPETUYECKUE BOIPOCHI,

«Xopormio» OJIHAKO OTBET XOTsI Obl HA OJMH W3 HUX HE HOCHUT Pa3BEpHYTOTO U

HCYEPIBIBAIOIIET0 XapaKTepa.

«Y IOBIIETBOPUTEIILHO»

OOyuaromuiics B 11€JIOM PacKpbIBAET TEOPETUUYECKHE BOMPOCHI U
JOMyCKaeT psJl  HETOYHOCTeH, (parMEeHTapHO  pacKpbIBaeT
COJIEp’)KaHUE TEOPETUYECKUX BONPOCOB WIM HUX PpacKpbIBacT
COJepKATENbHO, HO JOMyCKas 3HAYUTEIbHbIE HETOUHOCTH.

«HGYI[OBJ'IGTBOPI/ITCJ'ILHO»

OOyuyaromuiics HE 3HAaeT OTBETOB HA  IOCTaBIICHHBIC
TEOPETHYECKUE BOMPOCHI.

6.2.2. TeMbl 1)1 TOKJIAT0B

Tewma (pazgen)

Bomnpocsl

Tema 1. OcHOBHBIE
TTOHSITHS.
Knaccudukanus.
O6nacTi npuMeHEHUs U
QJITOPUTM IIOCTPOEHUS
VMHTEJUIEKTYaJIbHON
CUCTEMBI.
KommnsrorepHsie
CpeaCcTBa pa3pabdOTKH U
SI3BIKH
MPOrPaMMUPOBAHUS

HUHTCJUICKTYaJIbHBIX
CHUCTEM

[1K-2

1. O6nacTu NpUMEHEHUs! HHTEJUIEKTYaIbHbIX CUCTEM B COBPEMEHHOM
WHIYCTPHH.

2. OTnMyue UHTEJUIEKTYaIbHBIX CUCTEM OT TPAIUIIMOHHOTO
IIPOrpaMMHUPOBAHUS.

3. UcTtopus pa3BUTHS UCKYCCTBEHHOTO MHTEJUICKTA.

4. CTpyKTypa 1 KOMIIOHEHTBI KJIACCUUECKON UHTEJUIEKTYalIbHON
CUCTEMBI.

5. DKcnepTHBIE CUCTEMBI: IPUHIMITBI paO0THI U IPUMEPHI TPUMEHEHHUS.
6. O630p COBpEeMEHHBIX S3bIKOB MpOTrpaMMupoBaHus s pazpadorku MC.
7. Ponb aaropuTMOB B IOCTPOEHUU UHTEIIEKTYaJIbHBIX CUCTEM.

8. AnmapaTHoe yCKOpeHUE BBIUYMCICHUN B MHTEIJICKTYyallbHBIX 3aJauax.
9. Ponb xomnanuit Google u Microsoft B pazsutun NU.

10. icnonb3oBanue JavaScript u TypeScript B BeO-OpueHTHPOBAHHBIX
4(@

Tema 2. OCHOBBI
HUCKYCCTBCHHBIX
HEUPOHHBIX CETEH.

BBeznenue B MammHHOE
oOyueHnue c tensorflow

[1K-2

1. Buonornueckre 0OCHOBBI UICKYCCTBEHHOI'O HEUpOHa.

2. Tumbl GpyHKIHMA aKTUBAIMKA U 00JIACTH WX TIPUMEHEHUSI.

3. Paznuuus Mexay OJHOCJIOMHON M MHOT'OCJIOMHOM HEHPOHHOH CEThIO.
4. Cett mpsIMOTO PacCHpOCTPAHEHUS U CETU C OOPATHBIMH CBSI3SIMHU.
5. Meronuka o0y4eHuss HSHPOHHOM CETH: TPAAMEHTHBIN CITyCK U
backpropagation.

6. O030p ¢peiimBopka TensorFlow: apxuTekTypa v IpUHIMIIBL.

7. Ilonsitue BerunciutensHoro rpada B TensorFlow.

8. O0630p TCH30POB U ONEPALUN C HUMH.

9. Ucnonws3zoBanne GPU u TPU B 00yueHun HelipoceTeil.

10. TTpumenenue TensorFlow B peabHBIX IPOEKTaX.

Tema 3. Ocobennoctu
00paboTKH OOJBITNX
JTAaHHBIX.
IIpenBapurenbHas
MOJTOTOBKA U aHAIIN3

[1K-2

1. I[Tpobnema mpomycKoB B JaHHBIX U METOJbI UX 00pabOTKH.

2. AIropUTMBI KOAUPOBAHUS KaTErOPHAIbHBIX IPU3HAKOB.

3. MeTo/1bI BBISIBIICHUS U yCTPAHEHUs BHIOPOCOB B TAHHBIX.

4. CraTUCTUYECKUI aHATIU3 JaHHBIX: KOPPEJIALUsA U KOBapHalusl.
5. MeTtoJibl HOpMaJIM3alliK JaHHbIX.
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JaHHBIX. MalnHHOE
oOyuenwue. [loctpoenune
PETPECCUOHHON MOJIEIIH.

6. BBenenue B perpecCHOHHbBIE MOJICNN: JTUHEHHAS U TOJTMHOMHATTbHAS
perpeccusi.

7. bubnmorexka scikit-learn: ocCHOBHBIE BO3MOKHOCTH M CTPYKTYpA.

8. OOyuaromias ¥ TeCTOBasi BRLIOOPKA: 3a4eM pa3eysiTh.

9. Ucnonk3oBanne MeToa OMMKalmX cocenieil B 3aqadax
KJ1acCU(PUKAIINH.

10. TToctpoenue nepesa pemienuii B Scikit-learn.

Tewma 4. Pacrio3naBanue

n300paxenuii Ha Python
¢ momoiesio TensorFlow
u Keras

[1K-2

. bubnmoreka Keras: cTpykTypa u 0COOEHHOCTH.

. AITOpUTMBI KJIacCU(UKAIIUU NU300paKeHUMH.

. [Ipuniun paboThl CBEPTOUYHBIX HEUPOHHBIX CETEH.

. Otanbl noctpoeHus mojenu CNN.

. 0630p ¢unsTPOB U cBepTOK B CNN.

. [Ipumepsl ucnonbzoBanuss CNN B MEIUIIMHCKHUX 3aja4yax.
. O6paboTka n300pakeHUi U TeHepanus MPU3HAKOB.

. [IporHo3upoBaHue 1IEH Ha OCHOBE U300paKCHUIA.

. CpaBuenue noaxonos KNN, CNN u aepeBa peuieHui.
10. Ucnionp3oBanue TensorFlow B MOOMIIBHBIX MPUIIOKEHHSIX
pacrno3HaBaHMUs.

O 00 1N DN K W~

[IIxana oneHuBaHUSA

[IIxana onieHnBaHus

Kpurepuu onienuBanust

OO6yuatomuiicss ryOOKO U COAEpKATENBHO PACKPBIBAET TEMY

«OTIM4HO» JIOKJIa1a, HE JOMyCTHB OIHMOOK. OTBET HOCUT pPa3BEPHYTHIH U
MCYEPIBIBAKOIINI XapaKTep.

OOyuaromuiics B IIIOM pacKpbIBaeT TEMy JOKJIaJa, OJHAKO

«Xopomio» OTBET XOTsI Obl HAa OJWMH W3 HHUX HE HOCHT pa3BEpHYTOro U

MCUEPIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO»

OOyyaromuiicst B 1IeJIOM PacKpbIBaeT TeMy JIOKJIala U JOMyCKaeT
pAl  HETOYHOCTEH, (¢parMeHTapHO PACKPBIBACT  COJEPIKAHHE
TEOPETUYECKIX BOMPOCOB MM MX PACKPBIBAET COAEPKATEIBHO, HO
JIOTYCKasl 3HAUUTEIbHbIE HETOYHOCTH.

((HeyI[OBJ'IeTBOpI/ITeJ'ILHO »

OO0yuaroruiicst He BIaieeT BEIOpaHHOW TeMOU

6.2.3. OnleHOYHBbIE CPEACTBA OCTATOYHBIX 3HAHMM (TECT)

IIK-2.

1. YUto siBasieTCH KJIIOUYEBBIM OTJIANYHEM I/IHTeJ]JIeKTyaJILHOﬁ CHUCTEMBI OT
TPaAUIHOHHOIO anropnTMa?

1)
2)
3)
4)

Hcnonb3oBaHne nepeMeHHbIX

Hanuuue monbp3oBaTenbckoro naTepdeiica
CnocoOHOCTh K OOYYEHHUIO U aJanTaluu
Pabora TonbpKO B peaabHOM BpeMEHHU

2. YUTo BXOAMT B OCHOBHOM WIHUKJ TMOCTPOEHUS] HHTEJJIEKTYaJIbHOM

CUCTEMBI?

)
2)

Kommuisiimst, oTnajaka, myOoJIMKammst
CO6op TpeboBaHMii, TECTUPOBAHUE, YITAKOBKA
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3)  COop maHHBIX, MOJEIHPOBaHNE, 00yUEHHUE, MPOBEPKA
4)  KomupoBaHue, THIICH3UPOBAHUE, MU(PpPOBaHNE

3. Kakoil f3bIK 4Yalie BCero MCIoJb3yeTcs AJsl peaju3aluu HeilpPOHHbIX
cereu?

1)  Pascal
2)  Python
3) PHP

4)  JavaScript

4. Yto TaKkoe IKCNepTHAsA cucTemMa?

1) Cucrema, ocHOBaHHas Ha 0a3ax JaHHBIX

2)  Cucrema, sMyaupyrouas IpuHATHE PEIICHUI YKCIIEPTOM
3)  KommnbloTepHbIi BUPYC ¢ UCKYCCTBEHHBIM UHTEIIEKTOM
4)  Cucrema ns 3D-MoaenupoBaHust

5. Kakas u3 HMKenepe4yHUCJCHHbIX (PYHKUHUH HCHOJb3YyeTCsl B KadecTBe
(pyHKUMH AKTUBALMHU?

1)  Cunyc

2)  T'unepOonauMvecKuil TaHT€HC

3)  Jlorapudm

4)  Cpennee apupMeTHUECKOE

6. Uto Takoe Ten3op B 0udamnorexe TensorFlow?

1)  Tonbko uKciIOBas NEpEMEHHAs

2)  TI'paduyeckuii 3neMeHT

3)  OOBekT, NpeaCTaBISIIONINA MHOTOMEPHBIN MAaCCHB JaHHBIX
4)  Ilpocrtast cTpoKa TEKCTa

7. UTO M3 mepevyucJIeHHOr0 ABJsieTCs THIIOM HCKYCCTBEHHON HeHpPOHHOM

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

8. Kakoii MeToa Mcnosab3yeTcs AJsi OLEHKH TOYHOCTH MOJeJU HA HOBBIX
AAHHBIX?

1)  OO6yuaromas BeIOOpKa

2)  TecroBas BrIOOpKa

3)  Cxarue JaHHBIX

4)  KsmmpoBaHue

9. Kakoii THII CBSI3M XapaKTepeH U ceTell ¢ 00paTHOM CBA3BIO?
1)  OnHOCTOpOHHSA
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2)
3)
4)

[uknuueckas
Cnyyaiinas
[TapamnenbHas

10. YTo 43 nepeuncJIeHHOr0 XapaKkTepu3yer o0yueHue ¢ yuureaem?

1)
2)
3)
4)

OtcyTcTBHE O0YYaIOMIUX JAHHBIX

Pabora 6e3 TecToB

Hcrnonp3oBanre pa3MeueHHOTO Habopa JaHHBIX
OOGyuenue 6e3 00paTHOI CBA3U

11. Kakoii 3jieMeHT OTBe4aeT 3a mnepeaayy uHGOpManMU B HEMPOHHOM

ceTu?
1)
2)
3)
4)

OmwiIbTp
Bec cBsizu
[Topor
Kareropus

12. Yro Takoe nepeody4enue (overfitting)?

1)
2)
3)
JaHHBIX
4)

OtcytcTBUE 00yUeHHUS
Hu3skas TouHocTh Ha 00yyaroiei BeIOOpKe
Otnuynass pabota Ha oOydaromiel BBIOOpPKE, HO TIUIOXas Ha HOBBIX

Ounoka KOMIMISILIAA

13. Uto gesiaer ¢Jioil aKTHUBAIlUM B HEHPOHHOI ceTH?

)
2)

3)
4)

YMeHbIIaeT pa3Mep BXOAHBIX JTAHHBIX
[IpeobOpazyet BXO/IHBIE JTaHHBIE B KaTeropuu

BBoauT HEMMHENHOCTH B MOJIEIID
Pa3buBaeT naHHbIe HA TPYIIIIBI

14. Kakasa u3 OuMOJMOTEK HCHOJIb3yeTCH AJs MAIIMHHOrO 00y4eHHUs B

Python?
1)
2)
3)
4)

Flask
Django
Scikit-learn
React

15. YUto Takoe o0y4eHnue 0e3 yunuress?

)
2)
3)
4)

Hcnonb3oBaHre BHEIIHENW 0a3bl 3HAHUM
PaboTa ¢ kaTeropu3nupoBaHHBIMU TaHHBIMU
OOyueHue Mozenu 0e3 pa3MEUEHHBIX JTaHHBIX
[Iepenaua 3nanui mexay N

16. Kak Ha3bIBaeTCs NPOLECC KOPPEKTHPOBKH BECOB B HEHPOHHOI ceTH?
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1) AKTHUBaIIUA

2) Wanuuanusanus
3)  OOGyuenue

4)  Hopmanuzauus

17. Yrto npeacrasisier codoii rpad Borunciaennii B TensorFlow?
1)  baza ngaHHbIX

2)  Choucok OuOIMOTEK

3) Cxema 3aBUCHUMOCTEH MEXAY ONEpaALUSIMU

4)  MaccuB yncen

18. Kakoii Tun n1aHHbIX HaubOoJ1ee yacTto ucnoab3dyerca B TensorFlow nisi
NMpeACTABJIEHUS BXOHBIX JAHHbIX?

1) Tabauis!

2)  TeHzopsl

3)  MaccuBbl CHMBOJIOB

4)  Koprexu

19. Yto pesaer pyHKuMs NOTEPH B MOAEJIH MAIIMHHOIO 00y4yeHus ?
1)  Crpour rpad

2)  XpaHUT napaMeTpsl

3)  OueHuBaeT TOYHOCTh NPEICKA3AHUSA

4)  JlenuT BBIOOPKY

20. Yto o003HaYaeT TEPMUH KJacCH(PUKANUA B MAIIUHHOM 00y4YeHuu?
1)  IIporHo3upoBaHu€ HENPEPHIBHBIX 3HAYCHUI

2)  I'pynnupoBKa JaHHBIX

3)  HasnadyeHue 0OBEKTOB K KATETOPUSIM

4)  VYnmanenue nyO0iIMKaTOB

21. Kakoii aaropurm nmoaxoauT JJisl 3a1a4u perpeccumn?
1) Meton Ommkaimx coceaei

2)  JlepeBbs peuieHui

3)  JluneliHnas perpeccus

4) MeTtoa knactepusaiuu

22. Kakoii 3jieMeHT onpeeisieT CTPYKTYPY HeHPOHHOM ceTu?
1)  KonuyecTBo nrepauuii

2)  KoauuecTBo clI0€B U HEUPOHOB

3)  OObeM BBIOOpKH

4)  CxkopocTh mpoiieccopa

23. UTo Takoe 310xa B nmpouecce 00y4yeHusi HEPOHHOM ceTn?

1)  OpnuH mar oOpaTHOroO pacHpoCTpaHEHUs
2) OYH MOJTHBIN TPOXO0/ MO 00YYarOITUM JaHHBIM
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3)  HUrepanus o TeCTOBON BHIOOPKE
4) CoxaTue MoieNu

24, Kakoii u3 cieayrommux ajJropuTMOB OCHOBAH HA PACCTOSIHUM MEXKIY
o0beKkTaMu?

1)  Meroa onOpHBIX BEKTOPOB

2) Meton K-Ommxaiimux coceneit

3) I'papueHTHBIN cIyCK

4)  baitecoBckas kiaccupuKanus

25. Uto Takoe «BbIOPOC» B HAOOpe JAHHBIX?
1)  TIloBTopsitomieecs 3HaUeHUE

2) Onmbka KOMIMISILIAA

3)  AHOMaJIbHO OTJIHMYAIOLIEECS 3HAUCHUE
4)  3HavyeHue MO0 YMOJIYAHUIO

26. Kakoii mar cJjieayer 3a 3TanoM NOArOTOBKU JaHHBIX?
1) Cxarue

2)  OOy4eHue MojaeIu

3)  TectupoBaHue untepderica

4)  Konsepraius ¢popmaToB

27. YUto sIBJSIeTCS OCHOBHBLIM HEJOCTATKOM OJHOCJIOIHOW HEHPOHHOM
cetn?

1)  CrnoxHOCTh HACTPOMKH

2)  Maasg TOYHOCTb

3) HeB03MOXKHOCTB pellieHUs HETUHEWHBIX 3a]1a4
4)  Hwuskas ckopocThb

28. Uto nesnaet oOpaTHOE pacnpocTpaHeHne ook ?
1)  Ywmenbluaer BpeMs 00yyeHus

2)  OmnpenensieT HY>KHYIO apXUTEKTYpy

3) OOHOBJISIET BECA MOJIETIN

4)  Jlemaet mporuos

29. Yto Takoe cBepTouHblii coit B CNN?

1)  Cno#, npeoOpa3yroniuii KaTeropuu

2) C10ii, BEIYUCIISIONIUN TNIOTHOCTh

3)  Cunoi, u3BleKaOMuUi TPU3HAKU U3 U300paKeHNI
4)  Croli yaaneHusi BBIOpOCOB

30. B yem cocTouT 3a1a4a Npea00PAOOTKHU JAHHBIX?

1)  CoprupoBka (aiiioB
2)  VYnanenue npoOeyioB B TEKCTE
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3) IlpuBeneHue JaHHBIX K MPUTOHOMY JIJISl aHAIHM3A BULY
4)  JloGaBneHue myMoB

31. Kakoii ¢opmar 4yame HCHOJIb3YeTCH sl BU3YAJbHBIX JAHHBIX B

o0yueHuu?
1) XML
2) JPEG
3) CSV
4)  PDF

32. Yto nenaer pynkuus akrupanun ReLU?

1)  OrpanuumuBaer 3HaueHus ot -1 10 1

2)  Ilpeobpasyer naHHbIE B JIOTapUPMUUECKYIO TIKATY

3) Bo3Bpamaer HOJIb NpU OTPUUATEIbHBIX 3HAYEHUSIX, HHAYE CAMO
3HAYCHUE

4)  Henut 3Hauenus Ha 10

33. Kakoii mnoka3areqb HCHOJAb3yeTCsl JAJA OLHEHKH TOYHOCTH
Kjaaccupukaropa?

1)  CxkopocTh BBIUMCICHUI

2) Pa3zmep monenu

3)  Honsg npaBuiibHO KJacCU(UIUPOBAHHBIX IPUMEPOB

4)  KoauuecTBoO CI0€B

34. Kakoe CBOMCTBO Ba:KHO JIJIsi HOPMAJIU3AUUM JAHHBIX?
1)  3nayeHus OJIU3KU K HYIIO

2)  3HaueHus JeXaT B OJHOM MaciiTade

3)  3HayeHus Ciy4yailHbI

4)  Jlannble nyomupyoTcs

35. YUto nesnaer ajqropuTMm jJepeBa pelieHuia?

1) [TepeBoauT KOA

2)  Ctpourt aepeBo u3 U300pakeHUI

3) IlociemoBarenbHO AETUT AaHHBIE MO YCIOBUSM
4)  IlepememmuBaeT BHIOOPKY

36. Uro o003HayaeT TepMHUH "'0aT4" B MAIIMHHOM O00y4YeHUU?
1)  Crnoit naHHbIX

2) IToqMHOXeCTBO JJaHHBIX, 0OpadaThIBAEMOE 32 OJIMH IIar

3)  Ommubka Moaeau

4)  Hosblli cnoit

37. Uro Takoe dropout B HelipoceTsix?

1)  OcranoBka oOy4eHUs
2) WNuannumanusanus BecoB
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3)  MHUcknroyeHue HEHMpOHOB HaA dTame OO0ydeHHUs ISl MPEIOTBPAIICHUS
nepeo0ydeHHUs
4)  TectupoBaHHue MOJACIH

38. YUto M3 HWKeNepe4yHCJEHHOro YJy4llaeT KadyecTBO O00y4aroliei
BbIOOpKH?

1) [ToBTOpEHME TAaHHBIX

2)  Hanuuue BoIOpOCOB

3)  bamancupoBKa KJIaccoB

4) CiyyaiiHoe ynajieHue TaHHBIX

39. Kakass MeTpHKa MCIOJIb3YyeTCsl IPH perpeccun?
1)  Accuracy

2)  Precision

3)  Mean Squared Error

4)  Recall

40. Yro Takoe runepnapaMerpsl B MoAeu?

1)  IlepeMeHHbIE BHYTPH MOJEIH

2)  Ilapametpsl, HacTpauBaemble 10 00yUYEHUs
3)  Ommbku Moaeau

4) daitnel Moxenu

41. Yto Takoe Keras?

1)  S3bIK mporpamMMupoBaHus

2)  @OpelMBOpPK AJid BU3yalu3aluu

3)  BeicokoypoBHeBas o6omouka 1t TensorFlow
4)  CepBuc XpaHeHUs TaHHBIX

42. Kaxkoii u3 uIbTPOB MOKeT McNoab30BaThbest B CNN?
1)  CrnaxuBaromui

2)  AndaBuTHblii

3)  TexkcroBsIit

4) PaznenutenbHbIN

43. Yto nenaet myJJIMHTOBBIN CJI0W?

1)  VYBenuuuBaeT pa3MepHOCTb JAHHBIX

2)  VYpanser HEUpPOHBI

3)  Cxumaer pa3MepHOCTb, COXPaHss BaKHbIE TPU3HAKU
4)  JobGammsiet urym

44. Yto Takoe o0yyeHue mo npeueaeHram?

1)  Hcnons3oBaHue 11a0JI0HOB OLIUOOK

2)  Hcnonb3oBaHue 0a3bl IPUMEPOB JIsl MPUHATHUS PEILICHUM
3)  Hcnonp3oBaHue TOTUYECKUX BBIPAXKEHUIM
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4)  OOy4eHHEe Ha aHOHUMHBIX JAHHBIX

45. Kaxkoii MeTO[ 4aiie Bcero MCnoJib3yeTcs JAJs KiacTepu3anumn?
1) MeTto/ ri1aBHBIX KOMIIOHEHT

2)  K-cpegnux

3)  Meron nepeBa

4)  I'panveHTHBIN CIIyCK

Kiou Kk Tecty:

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 oneHUBaHUS Pe3yJbTATOB TECTUPOBAHMS

% BepHBIX pelieHui (0OTBETOB) [[Tkana oueHnBaHUS
85-100 OTJINYHO
70 - 84 XOpO1I0
50- 69 YAOBJIETBOPUTEIBHO
0-49 HEYJOBJIETBOPUTEIIHHO

6.2.4. UnauBuayajbHble 3aJaHUs (3a1a4H)

Tema 1. OcnosHnvie nouamus. Knaccuguxayus. Obracmu npumeneHus u
aneopumm NnoCmpoeHus UHmeNIeKkmyaioHou cucmemvl. KomnvtomepHnvie cpedcmea
paspabomku u A3bIKU NPOCPAMMUPOBAHUS UHMENIEKMY ATbHbIX CUCTeM

IIK-2.

l. CpaBHUTH cHelUAIU3UPOBAHHBIE SI3bIKM IporpamMmmupoBanuss WA
(mampumep, LISP, Prolog) ¢ yauBepcanpabsiMu (Python, Java). Ilpuectun mpumepst
3aaad.

2. HccnenoBare BO3MOKHOCTH — anIapaTHOTO yCKOPEHWs BBIYMCICHUN
(GPU, TPU) nnsa noctpoenus VC.

Tema 2. Ocno8bl UCKYCCMBEHHbIX HEUPOHHBIX cemel. Beedenue 6 mawunnoe
obyuenue c tensorflow

IK-2.

1. Hammcats ko 1t MOCTPOEHHUST HEUPOHA C OJTHOW BXOJAHOW NEPEMEHHOMU
Y OJTHOM (PyHKIIMEH aKTHBAIIUH.

2. [Toctpouts rpad Beuuciaenuit B TensorFlow. OtoOpa3uth CTpyKTypy
MOJEIH.
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3. OO0bsicauTh, kak TensorFlow oOpaGaThiBaeT TEH30pHI U TIEPEMEHHBIC.
[IpuBecTn Koa-mpumep.

4. PeanmnzoBath  3amauy — perpeccun  (MpelCKa3aHUE  YUCEI)  C
UCTIOJIb30BaHuEM HelpoHHOM cetu B TensorFlow.

Tema 3. Ocobennocmu obpabomxu Oorvuux Oaunvix. Ilpedsapumenvras
noozomoska u ananus oanuvix. Mawunnoe ooyuenue. Illocmpoenue pezspeccuonHou
Mooenu.

IK-2.

1. PeamuzoBate Meton K-Ommkammx cocemei ¢ momoribio scikit-learn
JUTSE 33744 KJ1acCU(PUKALUU KIIMEHTOB M0 UX aKTUBHOCTH.

2. Hamnucatp 3agady kinaccudukanum «cmam/He CriaM» U peau3oBaTh e
pEelIeHre ¢ MOMOIIBIO JepeBa pelieHuH.

3. [IpoBecTn aHanu3 KOppENSIIMM MEXIy MEPEMEHHBIMU Ha BBIOpAaHHOM
JaTacere.

Tema 4. Pacnosnasanue uzobpasxicenuti Ha Python ¢ nomowwto TensorFlow u
Keras

IK-2.

1. [Toctpoute CNN-mozens ¢ 1aByMsS  CBEPTOYHBIMH W OJHHMM
MOJTHOCBSI3HBIM CJIOEM.

2. PeanuzoBarh nporecc 00ydeHHss MOJENIN U BU3yalIU3alUI0 PE3YJIbTATOB
(accuracy/loss 1o smoxam).

3. Hamnucatp ckpunt aiis 3arpy3ku U npenoopadoTKu U300pakeHuil nepea

II0Ja4Yel B CETh.

[IIkaaa oueHNBaHUA

[ITxana oueHUBaHUsA Kpurepun onenuBanus
«OTINYIHO o0ydJalmuics SCHO U3JO0XKWI YCJIOBHUE 3a/adyd, pelIeHHe
000CHOBAJ
«Xoporio» oOydJalmuics SCHO U3MOXWJI YyCIOBHE 3aJadyd, HO B
000CHOBAHHH PEIICHUSI UMEIOTCSI COMHEHUS;
«Y IOBJIIETBOPUTETHLHOY» oOydJarmuics M3JI0XKWI pelieHre 3ajadi, HoO 000CHOBAaJ €ro

bopMyTUpPOBKaMU OOBIIEHHOTO MBIIILJICHNUS;

«HeynoBneTBOpUTETHHO oOyvarommiicsi  HE YSICHWJI YCIOBHE 3aJadd, peIIeHHEe He
obocHoBan 5mbO0 He caan paboTy Ha TMpoBepky (B ciydae
MIPOBEICHUS PEIICHUs 3a7a4 B MUCbMEHHOUN opme).

6.2.5. Tembl 1751 pedeparTon

Tema (pazmen) Bompocsr
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Tema 1. OCHOBHbBIE MOHSTHUA.
Knaccudukamms. Ob6naactu
MPUMEHEHUS U aITOPUTM
MOCTPOCHUS
UHTEJUIEKTYaJIbHOU
cuctembl. KoMnbroTepHbie
CpencTBa pa3paboTKH U
S3BIKH IPOTPAMMHPOBAHUS
WHTEIJIEKTyalIbHBIX CUCTEM

IK-2

1. O6nacTu NpUMEHEHUs! CUCTEM UCKYCCTBEHHOTO UHTEJIEKTA.

2. CpaBHUTENBbHBIN aHAJIN3 ToAX010B: MM poTHB Ki1accuuecKoro
[POrpaMMHUPOBAHUS.

3. SI3biku nporpammupoBanus B cucremax MU: 0630p u knaccupukaus.
4. CriennanusupoBaHHble s3b1kH: Prolog, Lisp, CLIPS u ux
0COOEHHOCTH.

S. Anmapatuasie pemenus s MW: GPU, TPU, o6maunbie CepBUCHI.

6. Posib anmapaTHOTO YCKOpEHUs B IIIyOOKUX HEHpOCeTsX.

7. Pemenus Google B chepe MU: obnaunsie maathopmbl U GpeiMBOPKH.
8. uctpymenTtbl Microsoft 171 HOCTpOeHUsI MHTEIUIEKTYaJIbHBIX
CUCTEM.

9. Ucnonb3oBanue JavaScript B nmpoekrax UU.

10. Tennennuu pa3sutus TexHosoruii UM B kpynubix U T-komMnaHusx.

Tema 2. OcHOBBI
UCKYCCTBEHHBIX

HEHPOHHBIX ceTeil. BBeneHune
B MallIMHHOE 00y4eHHUe C
tensorflow

IK-2

1. UckyccTBEHHBI HEMPOH: MaTEMAaTHYECKasi MOJEIb U pean3aliusl.
2. O630p (pyHKIMI aKTUBALIMK: TPEUMYIIECTBA U HEAOCTATKH.
3. I'pad Beruncnenuii B TensorFlow: kKoHenus 1 MpuMEHEHHE.
4. CTpyKTypa MHOTOCJIOMHOM HEUPOHHOM CETH.

5. Hactpoiika napameTpoB o0yueHus HeiipoceT B Keras.

6. [Tapamnensabie BeraucieHus B TensorFlow: Bo3aMokHOCTH 1
OTpaHUYCHUSI.

7. TensorFlow Lite 1 MOOMIIbHBIE peLICHHUS.

8. Busyanusanus Heiipoceteit ¢ TensorBoard.

9. O6paboTka omMOOK B TIPOIECCE OOYUCHHSI MOICIIH.

10. Pa3paboTka moaenu perpeccun B TensorFlow: oT uaen 1o

pe3yibTaTa.
Tema 3. OcobeHHOCTH T1K-2
00paboTKH OOTBIINX 1. [Tpu4uHEI TOSBICHUS MPOITYCKOB B JAHHBIX U UX BIUSHUE HA MOJICIb.

naHubIX. [IpenBapuTensHas
MOJTOTOBKA U aHAJIN3
JaHHBIX. MammHHOe
oOyuenue. [locTpoenue
PErpecCHOHHON MOJIEIH.

. MeTompl ycTpaHeHUs: BLIOPOCOB U MX TIPUMEHUMOCTb.

. AHanM3 pacrpeeyCHIA U CTAaTHCTUYECKass MHTEPIIPETALUS JaHHBIX.
. Kareropuanpnsie npusHaku: one-hot encoding, label encoding.

. MeTo/pl BU3yanu3aluy JaHHBIX TP aHAJHN3E.

. CranapTu3anus MpU3HAKOB: 3a4€M M KaK 3TO JeJIacTCs.

. BEI0Op 3HAUMMBIX TPU3HAKOB JJIST MOJICITH.

. O0G30p MHCTPYMEHTOB 15 pe100padoTKH JaHHBIX B Python.

. KoppensiuoHHsIif aHanu3 ¥ TeIIOBbIE KapThI.

10. BriustHre kKayecTBa JaHHBIX HA PE3yJIbTAaT O0YUYCHHUST MOJICITH.

O 0O L AW

Tema 4. Pacrio3naBanme
n3o0paxxenuii Ha Python ¢
nomoisio TensorFlow u
Keras

[1K-2

1. CBepTouHBIC HEMPOHHBIE CETU: IPUHIHIBI U IPAKTUKA.

2. ®unbTpsl U sapa B CNN: TeopeTHYecKue acleKThI.

3. Ilpumenenue oubnuorek Keras u OpenCV s 06paboTku
M300paKeHHI.

4. IMaiinnaitn 06paboTku n300paskeHus: OT BXO/1a JI0 BBIBOJA.
S. Peanuzanus knaccudukaropa nzoOpaxeHui ¢ HyJIs.

6. Ucnonw3oBanue npenodydenusix moaeneit (VGG, ResNet).
7. IloBbIIIEHHE TOYHOCTH KJacCU(UKAIIUN U300PaKSHUM.

8. AyrmenTanus JaHHbIX npu o0ydennu CNN.

9. O6paboTka N300pakKeHN Ha MOOWIIBHBIX YCTPOMCTBAX.

10. Ucnonp3zoBanue MU B cucremax BUICOHAOIIOACHUS U O€30aCHOCTH.
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HIkana oneHNBaHUA

[ITkana oneHUBaHUA Kpurepuu oneHnBaHms

«OTnr4HO» OOyuyaromuiicss TOyOOKO ¥ COJEPXKATEIBHO pPACKPHIBAET TEMY
CaMOCTOSITENIbHON padoThl, HE JOMYyCTHB OIIMUOOK. OTBET HOCHUT
Pa3BEPHYTHIN U MCUEPIIBIBAKOLIMI XapaKTep.

«Xopo1mio» OOyJarommuiicss B IIEJIOM PAaCKPBIBAET TEMY CaMOCTOSITECIbHON
pa6OTBI, OAHAaKO OTBET XOTA 6131 Ha OJWH U3 HHUX HE HOCUT
Pa3BEpPHYTOT0 M HCUYEPIIBIBAIOLIETO XapaKTepa.

«Y IOBIIETBOPUTEIIBLHO» OO0yuaromuiics B 1IeJIOM PaCKPBIBAET TEMY CaMOCTOSITEIbHOM paboThI
U JIONyCKAaeT psA HETOYHOCTeH, (parMEeHTapHO pPacCKpbIBAET
COIEpKAHUE TEOPETHYECKUX BOIPOCOB WIM HMX PaCKpbIBAET
COJIEPKaTEeNbHO, HO JOIYCKasl 3HAYMTEIbHbIE HETOUHOCTH.

«HeynoBnerBopurensHo» | OOydaromuiicss HE BiaJeeT BBHIOPAHHOW TEMOW CaMOCTOSITEIIbHOU
paboThI

6.2.6. UnauBuayaibHbIE 3aJaHNUS AJI51 KypCOBOM padoThI (MpoeKTa)
KP n KII no gucnurmimae «OCHOBBI CUCTEM HMCKYCCTBEHHOI'O HMHTEIUICKTa»
paboueil mporpaMMoi ¥ y4eOHBIM IJIAHOM HE IPEyCMOTPEHBI.

6.3. OLHEHOYHBIE CPEACTBA HNPOMEXKYTOYHOI'O
KOHTPOJIsA

BOl'[pOCbI AJIA MOATOTOBKH K l'[pOMe)KYTO‘lHOﬁ aTrTeCTallui Mo uTOoramM
OCBOEHHUSI JTUCHHUILINHBI OCHOBBI CHCTEM HCKYCCTBCHHOI'0O MHTEJJICKTA:

IK-2.

1. JIns pelieHust Kakux 3ajlad UCIOJIb3YIOTCS CUCTEMbl HMCKYCCTBEHHOTO
UHTEJJIEKTA.

2. Knaccudukanus UHTEIEKTyaIbHBIX CUCTEM.

3. Otnuumne pelnreHHs 3a7ady C MOMOIIBK) HHTEJUIEKTYalbHBIX CUCTEM OT
KJIACCHYECKOT0 UMIIEPATUBHOIO MOIXO0AA.

4. DKCIHEPTHBIE CUCTEMBI.

3. AJITOPUTM MOCTPOCHUSA KJIACCUYECKOW MHTEJIJICKTyaIbHOU CUCTEMBI.

6. SI3b1KOBBIE CpeACTBA I pabOTHI ¢ MacCHBaMU. AMIMapaTHOE YCKOPEHHE
BBIYMCIICHUM.

7. Cnennanu3nupoBaHHbBIE SI3bIKK POrPAMMUPOBAHMUSL.

8. Pemenns xomnanum Google 11 MOCTPOEHUS HWHTEIEKTYaJIbHbIX
CUCTEM.

0. Pemienuss xommnanum Microsoft st MOCTpOEHUS WHTEIIEKTYalbHBIX
CUCTEM.

10.  JavaScript B MHTEIEKTYaJbHBIX CUCTEMAX

11. buonornueckuii MpOTOTUI UCKYCCTBEHHOI'O HEMPOHA.

12. TloHsATHE UCKYCCTBEHHOTO HEMpPOHA.

13. Tlonstue pyHKIMHM aKTUBAIMU. BUuasl QyHKIIMI aKTUBAIUH.
14. OpHocnoiiHasi CTpyKTypa HEHPOHHOU CETH.

15.  MHorocnoiiHas HEMPOHHAS CETb.
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16.
17.
18.
19.
20.
21.
KJIacTepax.
22.
23.
24,
25.
26.

CeTu psIMOTO pacpoCTpaHEHUS

Cetn ¢ 0OpaTHBIMHU CBS3SIMU

OOyueHne HEeHPOHHOU CeTH

bazossie anementsl TF. [Tonstue rpada BerancieHui.

TeH30pbl, onepanuu U NepeMEHHbIE.

VYerpoiictea B TensorFlow nns 3amycka Bamiero kojga Ha GPU, CPU unu

Pewenue 3aaun knaccuueckas auHenHas perpeccus ¢ TF.

BBegaenue B rimybokoe o0ydyeHue ¢ ucrnoiab3oBanreMm TensorFlow.
HeobxoaumocTh npeaBapuTebHON MOATOTOBKU JAHHBIX.

[Tonsitue mpomnycku. CriocoObl 3aN0JHEHUS TPOITYCKOB.
Kareropuanbnsie MIPU3HAKH. AJNTOPUTMBI npeoOpa3zoBaHus

KaTCropruaJbHbIX ITPU3HAKOB.

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

[IpeaBapuTenbHbIi aHATU3 JaHHBIX. Y CTPAaHEHHUE BHIOPOCOB.

[TonsTre 3aBucumocT JanHbiX. Koppensuus.

Hopmanuzanusa nanneix. HopmaneHoe pacnpeneneHue.

AJNTOPUTM MOCTPOEHUSI CUCTEMBI MAITMHHOTO O0YUYEHUS C YUUTEIIEM.
bubnuoreka scikit-learn. KpaTtkas xapakrepucrtuka.

OOyuaroiias 1 TecToBasi BHIOOpKA.

Meton K-Onmxkanmmx cocenen

JlepeBbs pelieHui

Pemenue 3anaun knaccudukanuu Ha npuMepe upucon duiiepa
bubanoreka scikit-learn. Ucnionp3oBanue IS MTOCTPOCHUS

PErpecCuOHHON MOJIETH.

37. JIuHelHas ¥ NOJMHOMHAIIbHAS PETPECCHS

38. Hcnonp3oBaHuE HEUPOHHOW CETH JUIsl TMOCTPOEHUS PErPECCHOHHOM
MOJIEIIN.

39.  JlepeBo npunsTus pemieHuit u CiaydailHblil Jiec

40. Pemenne 3amau perpeccun ¢ TensorFlow: mporHosupoBaHue L€H Ha
aoma

41. bubmuoreka TensorFlow / Keras

42. Pacno3HaBaHue U300paxeHH (Kiaccupukaims)

43. VI3BneyeHue NpU3HAKOB MPU NOMOLIU GUIBTPOB

44. (CpepTouHasi HEHPOHHAs CETh

45. PabGouuit  mpouecc  MamIMHHOTO  OOydeHMsl  Kjiaccudukaropa
M300paKeHUM

46. PacnosnaBanue nzoOpaxenuit c CNN

47. Tlonarue oOyyaromerocs areHTa

48. CTpyKTypa CUCTEMbI HICKYCCTBEHHOI'O MHTEJIJICKTA

49. Paznmume MexJay CUMBOJIUYECKUM U HEUPOCETEBBIM MOIX0IAMHU

50. OcnoBHbI€ 3Tanbl co3nanusa MU-cuctemsl

51.  Dtansl NOATOTOBKY JAaHHBIX JJISI MAIIMHHOTO 00yYEeHUs

52. OCHOBBI BEpPOSATHOCTHOI'O MOJIEIIMPOBAHMS

53. T'eHepaTHBHBIE MOAEIH

54.  Anroputmsl knactepuzanuu: K-means, DBSCAN
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55. Pazpenenue npuzHakoB 1o BaxkHOCTH (feature importance)

56. Cumxenue pazmepHoctu: PCA, t-SNE

57. Merpuku KadecTBa KiacCU(pUKAIMK: TOYHOCTb, MOTHOTA, F-Mepa
58. Merpuku perpeccun: MAE, MSE, RMSE

59.  Kpocc-panmmnnanus

60. Hactpoiika runeprnapameTpoB MOJAEIEH

61. Perymsapuzamusa moneneit: L1, L2

62. O06paboTka HecOaTaHCUPOBAHHBIX BHIOOPOK

63. MHcnonwszoBanue ancambneit: Bagging u Boosting

64. Cpasnenue XGBoost u Random Forest

65. TlocTpoeHue naijiaiiHOB B MAIIMHHOM O0y4YEeHUHU

66. OcobenHoctu ucnoiab3oBanus Oudnanorek Pandas u NumPy

67. Tloaxmrouenue u ucnonbzoBanue GPU mis oOydeHus Moaenei
68. Oo6maunsie matdopmsl s MU: Google Colab, AWS, Azure ML
69. HHTepnpeTupyeMocTh MOJENei

70. IIpumenenue SHAP u LIME st oObscHeHuUs penieHuii Mojienei
71.  ABTtomMarudeckoe MamrHHOE o0yueHue (AutoML)

72.  Otnueckune acnektsl MW: npenB3aTocTs U IpO3pavHOCTb

73. WM B npase u perynsiuuu (GDPR, Al Act)

74. TectupoBanue u pasépreiBanue MN-monenein

75.  AKTyallbHbIC TCHJICHIIUU Pa3BUTHUSI UCKYCCTBEHHOTO MHTEJICKTA

6.4. MeToanueckue MaTepuaJibl, ONpeAeJA0IINe MPOueIypPhbl OLCHUBAHUSA
3HAHUI, YMEHHUI, HABBIKOB M (WJIH) ONbITA AESATEJbHOCTH, XapPAKTEPHU3YIOIIUX
JTanbl (JOPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOM 1E€NBI0 MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUU SIBISETCS
onpeJeieHre CTEMEHU JOCTHXKEHUS Ielied 1Mo ydyeOHOM JUCHUIUIMHE WU €€
pazaenaMm. OCyIlIEeCTBISETCS 3TO MPOBEPKOM M OLIEHKOM YpPOBHSI TE€OPETUUYECKOU
3HAHWM, TOJYyYEHHBIX OOyYaOIIMMHCS, YMEHHS NPUMEHSATh HUX B PEIICHUH
NPAKTUYECKUX 3a7a4, CTEINEHW OBJIAJICHUS OOyJaroNUMUCA TPAKTUYCCKUMHU
HABBIKAMH W YMEHUSMH B 00BbeMe TpeOoBaHMiA paboueil MporpaMMBbl 10 JUCITUTUIHHE,
a TaKXKe€ UX YMEHHE CaMOCTOSTENIbHO paboTaTh ¢ y4eOHOM JIuTepaTypoil.

Opranuzamusi NpoBEICHUS MPOMEKYTOUHOW aTTeCTalldd perjIaMEeHTUpPOBAaHA
«ITonoxenuem 00 opraHuzanuu 00pa30BaTENBLHOrO IMpolecca B (eaeparbHOM
roCyJIapCTBEHHOM aBTOHOMHOM 00pa3oBaTeIbHOM yUpexaeHUu «MOCKOBCKUI
MOJIMTEXHUYECKUM YHUBEPCUTET

6.4.1. Iloka3zareiu OLleHUBAHMSI KOMIIETEHUUII HA PAa3JIM4YHBIX ITanax MX
¢popMupoBaHusl, JOCTHKEHHE OOYYAKIMUMHCHA IUIAHUPYEMbBIX pPe3yJbTaTOB
00y4yeHMS MO JUCHUILIUHE
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Kox n naumenoBanme kommnerenuum IIK-2 Paspaborka uHdopmanmonHoro odecnevyeHust

ACYII
Yran Kpurepun oueHuBanus
(YypoBeHB)
HEYIOBJIETBOPHUTEILHO | YAOBJETBOPHTEIBLHO X0po1Io OTJIMNYHO
3HATh OO0yuvaronuiics OOyuatoniuiics OO0yuatronruiics OO0yuatroniuiics
JIEMOHCTPUPYET MOTHOE JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
OTCYTCTBHUE HITH HETOJTHOE COOTBETCTBUE | YaCTUYHOE MTOJTHOE COOTBETCTBHE
HEJIO0CTaTOYHOE CIIECIYFOITNX 3HAHWINA: COOTBETCTBHE CIICIYIONINX 3HAHUML:
COOTBETCTBHUE cienyromux | .OCHOBHBIC IOHATHS crenyronmx 3HaHul: | OCHOBHBIC TTOHSATHUS
3HAHMMN: HEWPOHHOH ceTu OCHOBHBIE TIOHATHS HEWPOHHOH ceTn
OCHOBHBIE TTOHSATHS OCHOBHBIE CTIOCOOBI HEHPOHHOI1 ceTn OCHOBHBIE CTIOCOOBI
HEHpPOHHOH ceTH aHaJM3a v MOArOTOBKU OCHOBHBIE CTIOCOOBI aHaM3a v MOArOTOBKU
OCHOBHBIE CITOCOOBI OOJIBIINX JAHHBIX aHaanu3a u OOJBIINX JAaHHBIX
aHaJIu3a U 1oArOTOBKH MamunHoe o6yquI/Ie C IIOATrOTOBKHN MamunHoe O6y‘IeHI/Ie
6OJ'II)IIII/IX JaHHBbIX YUYHUTECIIEM, TIOCTPOCHUC 6OHbU_II/IX JaHHBbIX C YUUTECJIEM,
MarinuHHOe 00y4eHue ¢ knaccudukaropa MarmmsHOe MMOCTPOCHHE
YYUTENIEM, TOCTPOCHHE IMoctpoenue oOyueHue ¢ knaccudukaropa
knaccudukaropa PETPECCHOHHOM MOJICIIA | YYHTEIIEM, [Moctpoenue
[Moctpoenwue HCTOJIB3Ys HEHPOHHYIO MTOCTPOCHUE peTpecCHOHHOM
PETPECCHOHHOM MOJIEIH CeTh WIH knaccudukaropa MOJICJIH UCTIONB3YS
HCTOJIB3Ys HEHPOHHYIO COOTBETCTBYIOIIHE Ioctpoenue HEHPOHHYIO CETh TN
CeTh WIH oubnmoTeKn perpeccnoHHOM COOTBETCTBYIOIIHE
COOTBETCTBYIOIIHE MOJIEJIH UCTIONB3YS O6ubnmoTexkn
6ubnrorexkn HEHPOHHYIO CETh U
COOTBETCTBYIOIIHE
OoubMoTeKH
yMeThb OO0yuJaronuiics He yMeeT ObyJatommiics OO6y4atomtuiicst Obyqatommiics
WIHA B HETOCTATOYHOM JEeMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET
CTETICHH YMEET BBIIIOJIHATE | HEMOJHOE COOTBETCTBHE | YACTUYHOE MTOJTHOE COOTBETCTBHE
AHalu3 ¥ NOArOTOBKY CIEAYIOMINX YMEHUMN: COOTBETCTBUE CIEAYIOIIMNX YMEHUH :
OOJIBIINX JIAaHHBIX, AHau3 ¥ IOATOTOBKY CIEIYIOIINX AHanu3 ¥ IOATOTOBKY
Hcnons3oBaTh OOJIBIINX TaHHBIX, YMEHHUI:: OOJIBIINX TaHHBIX,
CYULIECTBYIOILIHE Hcnonp3oBaTh AHanu3 u Hcnonp3oBaTh
WHCTPYMEHTHI B 00J1aCTH CYIICCTBYIOIINE MOJITOTOBKY OOJIBIIMX | CYIIECTBYIOIIHEC
WU nnst moctpoeHus WHCTPYMEHTHI B OOJIACTH | JaHHBIX, WHCTPYMEHTHI B
CHCTEMBI MAIIMHHOTO UM  npns  moctpoenus | Mcnonb3oBath obmactu UN mns
00y4YeHUs ¢ yuuTeIeM CHUCTEMBl ~ MAIIMHHOTO | CYHIECTBYIOIINE MTOCTPOCHHS CUCTEMBI
00ydYeHNs ¢ yuuTeIeM WHCTPYMEHTHI B MAaIIMHHOTO O0YYCHUS
obmact MU mis C YUHTEIEeM
TTOCTPOSHHSI CHCTEMBI
MAaIIMHHOTO
o0Oy4eHus ¢
YUYUTEIIEM
BJIAIETH OO0yuaromuiics He BrageeT | OOydJaromuiics BiuameeT OO6y4aronrimMcest OObyJatommiicst
WIA B HEJOCTATOYHOM B HETIOJIHOM U JIOITY CKArOTCS CBOOOTHO IPUMEHSET
CTETICHU BIIAJCET: TIPOSIBIISICT HE3HAYHTEIIFHBIC MIOJTyYeHHbIC HABBIKH, B
CoBpeMeHHBIMHI HEJIOCTaTOYHOCTh OIITNOKH, ITOJTHOM 00BbeMe
TEXHOJIOTHSIMH B 007aCTH | BIIAQJACHUS: HETOYHOCTH, BIIQJICET:
UMW nst moctpoeHus CoBpeMEeHHBIMH 3aTpyIHEHUS, CoBpeMEeHHBIMH
HeﬁpOHHBIX ceTer u TEXHOJOTHUAIMU B YaCTUYHO BJIaACCT TEXHOJIOTUSIMU B
CHUCTEM MaIIUHHOI'O obmactu UM as CoBpeMeHHBIMU obmactu UU most

00y4eHUs ¢ yuuTenem

MMOCTPOCHUSI HEHPOHHBIX
CETEH U CHUCTEM
MAaIIMHHOTO O0YYCHHUS C

TEXHOJIOTUSIMU B
ob6nactu U puis
MOCTPOCHHUSI

MIOCTPOCHUS
HEUPOHHBIX CETeH U
CHUCTEM MALIUHHOTO
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yduTeiaeMm

o0yueHwus ¢
yYHUTeNeM

HEUPOHHBIX ceTel u
CUCTEM MAaITHHHOTO

00y4eHUs C yauTeaeM

6.4.2. MeToauKa OLlEHMBAHUS Pe3YJbTATOB MPOMEKYTOYHOI aTTECTAIUU

IlokazarenamMu OlICHUBaHUSA

KOMIIETEHIIMA Ha JTamne

MIPOME)KYTOUYHOU

arTTeCraiuu 110 JNCHUIIIINHC «OCHOBEBI CUCTEM HCKYCCTBCHHOI'O MHTCIIJICKTa»
SBJIAIOTCA PC3YJIbTATHI 06y‘—IeHI/IH 10 AUCHOUITIINHE.

OHeHO‘IHbIﬁ JIMCT PE3yJabTaToOB oﬁyquI/m o AMCOMIIJIMHE

YpoBeHb
Kon 3HaHud YMeHuns HaBriku chopmupoBaIHOCTH
KOMITETEHIINU KOMIIETEHIINY Ha JaHHOM
JTarne / OleHKa
Ha YpOBHE Ha YpOBHE Ha YPOBHE HaBBIKOB!
3HAHUM: YMEHHUI: HCII0JIb30BaHUS
3HATh yMeTh COBPEMEHHBIX
MPUHLUIIBI MIPOBOJIUTH OuOIMOTEK U
pa3paboTKu aHaln3 1 HEWPOHHBIX CeTe
T1K-2 HEMPOHHBIX MOJTOTOBKY IS pEIeHus
Pa3paboTka | cereii. 3HaTh O0IBIINX MIPAKTHYECKUX
MH(pOpPMAIIHO | aIrOpUT™M TAHHBIX. YMETh 3aja4
HHOT'O HOCTPOCHUS CTPOUTH CUCTEMY
obecrieueHust | CUCTEMBI MAaIIUnHHOTO
ACVII MaIIMHHOTO o0y4eHus ¢
oOy4eHus ¢ yUUTEIEM
YUUTEIICM. (knaccudukaTtop
WIn
PErpecCHOHHYIO
MOJICIIB).
OneHka no JUCHUILIMHE (CpeaHee apuPpMETHIECKOE)

One”ka 110

JUCHUITIINHE

3aBHUCHUT oT

YPOBHI

c(hopMHUPOBAHHOCTH

KOMITETEHLIUN, 3aKpEIJICHHbIX 3a AMCIUIUIMHOW M MpeACTaBiIseT co0Oil cpenHee
apu(pMETUYECKOE OT BBICTABIICHHBIX OLIEHOK IO OTJAEIbHBIM Pe3yJibTaTaM O0y4YeHHUs
(3HaHUA, yMEHUS, HABBIKH ).

OreHKa «3a4TEHOY» BBICTABIISIETCS, €CIU Cpe/iHee apu(PMETHIECKOE HAXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OueHKa «HE 3a4TEHO» BBICTABIISICTCS, €CJIM CpeaHee
apudmeTnyeckoe HaxoauTcs B uaTepBaie ot 0 10 2,4.

[IpomexxyTouHast aTTecTarusi o0ydaromuxcsi B (hopMe 3adera MPOBOAUTCS 10
pe3ynbTaTaM BBIMOJHEHUST BCEX BHUAOB Y4YeOHOW paOOThI, TPETYCMOTPEHHBIX
y4€OHBIM MIAHOM MO JUCHUILIMHE «OCHOBBI CUCTEM HMCKYCCTBEHHOTO MHTEJUICKTa,
IIPU ATOM YUHUTBIBAIOTCS PE3YJIbTaThl TEKYILETO KOHTPOJISI YCIIEBAEMOCTH B TEUCHHE
cemecTtpa. OuneHka CTENEeHW JIOCTHXKEHUS  OOYyYalolMMHUCS  IUIaHUPYEMBIX
pe3yJbTaToB OOYUYEHMsI IO JUCIUIUIMHE MPOBOJUTCS IMperojaBaresieM, BeIyIuM
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3aHSTHS 110 JUCIHUILIMHE METOJIOM dKCIEPTHOU olleHKH. [1o ntoram npomexyTouHon
aTTEeCTaIlMU I10 JUCIIUILUIMHE BBICTABISACTCS OIICHKA «3aUTCHOY, HJIM «HE 3a4TCHOY.

Ixana
OllCHUBAaHUSA

Onucanue

BoinonHensl Bce BUIbl y4eOHOI pabOThl, MPEeTyCMOTPEHHbIE YU€OHBIM IJIAHOM.
CTyneHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IPUBEJICHHBIM B
TabIMuax IoKas3aresneil, omepupyer NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU,
3auTeHo HaBBIKAMU, MPUMEHSIET UX B CUTYalMsIX MMOBBIIIEHHOU ciiokHOoCTU. [Ipu 3TOM MOTyT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHUS Npu
QHAINTUYECKUX  OINEepalMsX, [epeHoce 3HAaHMW M YMEHUH Ha  HOBBIE,
HECTaHJapTHBIE CUTyallUH.

He BbimonmHeH oauH wiu Ooniee BHIOB y4eOHOM paboOThI, MpeayCMOTPEHHBIX
yueOHbIM TIaHOM. CTyIeHT JOeMOHCTPHPYET HENOJIHOE COOTBETCTBHE 3HAHWUH,
YMEHHI, HaBBIKOB MO J3TanaM (ypoBHSAM) C(OPMHUPOBAHHOCTH KOMIIETEHIIUH,
JIOTIYCKAlOTCsl 3HAUUTEIbHbIE OIIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHWM, YMEHUH,
HAaBBIKOB I10 Ay MOKa3aTeleil, CTyJACHT UCIBIThIBAET 3HAYUTEIIbHbBIE 3aTPYIHEHUS
MIPU OTIEPUPOBAHUU 3HAHUSIMU U YMEHHUSIMU MIPHU UX MIEPEHOCE HA HOBBIE CUTYAIIUH.

He 3auteno

7. DnekTpoHHasi HHPOPMAINMOHHO-00pa30oBaTeIbHAA cpeaa

Kaxxapiii o0yuaroniuiicsi B Te4eHHE BCETO Meproia o0ydeHus: oOecreunBaeTcs
WH/IMBHUIyJIbHBIM HEOTPAaHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpMaIMOHHO-
obpazoBarenpHOl cpene Yebokcapckoro wuHcTUTyTa (dunmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIO00M TOYKH, B KOTOPOW HMMEETCS JOCTYI K

UH(POPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHON cetn  «WHTepHer» (mamee — ceThb
«HTEepHETY), KaK HAa TEPPUTOPHUH (PuUiIHalia, TaK U BHE €e.
OnexTpoHHas HH(POPMAIMOHHO-00pa3oBaTeNbHAs CpeJa — COBOKYIHOCTh

WHOOPMAITMOHHBIX W TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CPEJCTB, OOECIEYMBAIOIIUX  OCBOCHHE  OOyYarOUUMUCS
o0pa3oBaTenbHBIX MPOTPAMM B MOJTHOM 00BEME HE3aBHCHUMO OT MECTa HaXOXKICHUS
o0yyarommxcs.

DnekTpoHHas nH(PpOpMaIIMOHHO-00pa3oBaTeibHas cpejia 00ecrieunBaeT:

a) I0CTyN K y4eOHBIM IJIaHaM, pabo4rM MporpaMMamM JTUCHUIUIMH (MOIyiek),
NPAKTUK, AJEKTPOHHBIM Y4YE€OHBIM M3IAAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa0OUYrX MporpaMMax JUCIUIUIHH (MOIyJIei ), MPaKTHK;

0) dbopMupoBaHHE 3JIEKTPOHHOIO MOPTHOINO OOYUYAIOIIETOCs, B TOM YHCIIEC
COXpaHEHHE ero padoT M OLICHOK 3a 3TH pabOTHI;

B) pUKCaIIUIO X0J1a 0o0pa3oBaTeIbLHOTO mpoiiecca, pE3ynbTaTOB
IPOMEKYTOYHOM aTTECTAIMK B PE3yIbTATOB OCBOCHHUS MPOTPAMMBI OaKaIaBpHuaTa,

T') MPOBEJCHNE YUCOHBIX 3aHATHH, MPOIEIYp OICHKH PE3yIhTaTOB OOydeHUS,
peanu3aiys KOTOPBIX MPEIyCMOTpPEHA C MPUMEHEHHEM 3JICKTPOHHOTO OOyYCHWS,
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTH;

1) B3aUMOJICHCTBHE MEKIY YYaCTHUKaMH 00pa3oBaTEIBHOTO MpOoIlecca, B TOM
YUCJIC CUHXPOHHOC W (WJIM) aCHHXPOHHOE B3aWMOJICHCTBUS TOCPEJCTBOM CETH
"UnTepuer".
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OYHKITMOHUPOBAHUE DJIEKTPOHHOU HMH(POPMAIIMOHHO-00Pa30BaTEIBHON CPEeIbI
oOecnieunBaeTcs COOTBETCTBYIOIIUMU CpeacTBaMu uH(POPMaLMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH W  KBaiu(dukamue  pabOTHHUKOB, €€
UCTIOJB3YIONINX U MOACPKUBAIOIIHX.

OYHKIMOHUPOBAHUE JIEKTPOHHOU MH(POPMALIMOHHO-00Pa30BaTEIbHON CpeIbl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannu.

OcHoBHbIMU cocTaBstomumMu DMOC punuana sBISIOTCA:

a) calT UWHCTUTYTa B ceTd VHTepHET, pachoIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslii o6ecrieunBaert:

- gJocTyn oOydalmmxcs K Yy4eOHbIM IUIaHaMm, padouyuM MporpaMMam
TUCIUIUIMH, TPAKTUK, K M3JAHUSM OJICKTPOHHBIX OHOIMOTEUHBIX CHUCTEM,
AJIEKTPOHHBIM HMH(QOPMALIMOHHBIM U 00pa30BaTENbHBIM pecypcaM, YyKa3aHHBIX B
pabounx mnporpammax (pasmensl caiita «CBemeHuss 00 oOpa3oBaTeIbHOM
OpraHu3alumn»);

- nH(opMuUpOBaHUE 00yUaAIOIMUXCS 000 BCEX M3MEHEHUSX Y4eOHOTO Mporiecca
(HOBOCTHAs JICHTA CaiiTa, JIEHTa AHOHCOB);

- B3aUMOJCWCTBHE MEXIy YYaCTHHKaMU 0O0pa30BaTENBHOTO IMpoliecca
(mogpaszaensl caiita «3agaTh BOIPOC AUPEKTOPY»);

0) oduuuanabHble 3JIEKTPOHHBIE aJpeca MOAPA3IEIECHUNH U COTPYIHUKOB
UHCTUTYTa ¢ SHaekc-nomeHoMm (@polytech2l.ru (cnUMCOK KOHTAaKTHBIX JAHHBIX
nojpasnieneHuil @unnana pa3MelleH Ha oduuuanbHOM caiite Punmana B pasjene
«KOHTaKTh», CHUCKA KOHTAKTHBIX O(PUUUATBHBIX  3JEKTPOHHBIX  JIAHHBIX
npernojaBarenei  pasMmeimieHsl B moapasnenax «Kadeape») obecneunBaror
B3aMMOJICHCTBHE MEX]Iy YYACTHUKAMH 00pa30BaTEIHLHOTO MPOIECCa;

B) JIMUHBIN KaOuHeT oOydaromierocs: (moptdonno) (BXOJ B JIMYHBIN KaOMHET
pa3MenieH Ha oduimanbHoM caite Punuana B paszaene «CTyIeHTy» Moapasene
«OnexTpoHHass WHGOPMAIMOHHO-00pa3oBaTelbHas Cpelna») BKIIOYAaeT B cels
nopTdoano  CTyNEHTa, OJJIEKTPOHHbIE BEAOMOCTH, PEWUTHUHT CTYJIEHTOB U
00€ecCIeynBaeT:

- (hukcanuo xoaa o0pa3oBaTEILHOIO Mpollecca, PE3yIbTaTOB MPOMEKYTOUHOM
aTTeCTalliu U Pe3yIbTaTOB OCBOCHUS 00Pa30BaTEIbHBIX MPOTPaMM 00yUaIOITUMHUCH,

- (popmupoBaHUE SIEKTPOHHOTO MOPTQPOIUO OOYHArOIIETOCS, B TOM YHUCIE C
coxXpaHeHHe paboT 00yUaroIIerocs, peleH3uid U OIEHOK Ha 3TH paboThI,

I) DJJEKTPOHHbIE OMOJIMOTEKH, BKJIIOYAIOUIME JJIEKTPOHHBIE KaTaJorH,
MOJIHOTEKCTOBBIE JOKYMEHTHI U 00€CIEeUMBAIONINE JHOCTYN K y4eOHO-METOUYECKUM
MaTepHaliaM, BBIITYCKHBIM KBAIU(PUKAIUOHHBIM padoTaM | T.1.:

Yebokcapckoro uncruryta (punmnana) - <K UPBUC

1) 3AEKTpOHHO-O0nOMMoTeunbie cuctembl (ObC), BKIItOUarOmue AIEKTPOHHBIN
KaTaJor U MOJIHOTEKCTOBBIE TOKYMEHTBHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpHas matdopma FOpaitt - https://urait.ru

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

e) matgpopma uu(ppoBOro oOpa3oBaHuUs [Tonurexa -
https://lms.mospolytech.ru/

K) cucTeMa « AHTHIUIaruar -https://www.antiplagiat.ru/
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3) cucrtema 3JeKTpoHHOro pokymentoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTOO00pOT Mex 1y Duinnanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oM DnektpoHHblil nekaHat» (MOCKOBCKUI
HNOJUTEXHUYECKUN YHHUBEPCUTET) oOecreunBaeT (PUKcaIfo Xoaa 00pa3oBaTeIbHOIO
npouecca, pe3ysibTaToB IMPOMEXKYTOUHOW aTTEeCTallMd W PE3YJIbTATOB OCBOEHUS
00pa3oBaTeNbHBIX POrpaMM 00yHarOIUMUCS;

k) cucrema «POLYTECH systems» oOecneunBaer WH(GOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATH3UPOBAHHOE  CONPOBOXKJIEHHE  00pa30BaTEIBHOTO
nporecca;

) cucrema «AOUTYpUEHT» oOecreynBaeT JIOKyMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKICHUE PAOOTHI MPUEMHOU KOMHUCCHH.

8. IlepeyeHb OCHOBHOII M [ONMOJHHUTEJIBLHOW Y4eOHOIl JMTEpPATYpBHI,
HEe00X0AMMOii 1151 0CBOCHUS M CHUIIMHBI
OcHoBHas IMTEpaTypa:

l. CrankeBny, JI. A. UHrennekTyalbHblE CUCTEMBI M TEXHOJIOTMH :
y4eOHHK U TpakTuKyM Juist By30B / JI. A. CtankeBud. — 2-€ u31., nepepad. u J01. —
Mockga : UznarensctBo FOpaiit, 2025. — 478 ¢. — (Bricuiee oOpa3oBanue). —

ISBN 978-5-534-20363-9. — Tekcr : anekTpoHHbIi // Obpa3oBarenbHas miargopma
FOpaiit [caitT]. — URL: https://urait.ru/bcode/560754.

2. beccmepthbiii, M. A.  HMHTemiekTyalbHbIE CHUCTEMBI : YYEOHUK H
npakTukyM s By30B / U. A. becemeptasiii, A. b. Hyrymanosa, A. B. [InatonoB. —
2-¢ u3a. — MockBa : MsmarenbctBo IOpaibit, 2025. — 250 c¢. — (Bwicuiee
oOpazoBanue). — ISBN 978-5-534-20734-7. — Tekct : DSJIEKTPOHHBIN //
O6pazoBarenpHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/558664.

3. OcHOBBI aHanM3a JAaHHBIX W HMHTEIUICKTyaJIbHBIE CHUCTEMBI : y4eOHOe
nocobue s By30B / C. H. Kocuukos, A. JI. 3omkun, ®. P. Axmanymnus [1 ap.]. —
Canxrt-IlerepOypr : Jlawp, 2025. — 176 ¢. — ISBN 978-5-507-50239-4. — Texcr :

9JCKTPOHHEIN // JlaHb : SIEeKTpOHHO-OMOnmoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/440060. @~ —  Pexxum  gocTyma: sl  aBTOPU3.
MOJIb30BATEIICH.

JonoJIHUTEIbHAS JTUTEpaTypa:

1. Kynpssues, B. b. nrtennekryanbHble CUCTEMBI : YUEOHUK U MTPAKTUKYM
s By30B / B. b. Kynpssues, O. O. I'acanos, A. C. Iloakon3uH. 2-e u3x., uchp. u
nom. — Mocksa : U3narensctBo FOpaiit, 2025. — 165 c. — (Bricuiee o6pa3oBanue).
— ISBN 978-5-534-07779-7. — Tekct : »nekTpoHHBIM // OOpa3oBaTeibHas
wiatgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/561954.

2. WBanos, B. M. HuTemnekryaabHble CUCTEMBI | ydeOHOE MmocoOue s
By30B / B. M. MBanoB ; nmox nayunoi penakuueir A. H. Cecekuna. — Mocksa :
M3parensctBo KOpaiit, 2025. — 88 ¢. — (Bricuiee obpazoBanue). — [SBN 978-5-
534-20851-1. — Tekct : anekTpoHHbI // OOpa3zoBarenpHas miatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/558865.

ITepuonuka:
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Hayunbiii  nepuoamnueckuidi  xkxypHan  «BectHuk — FOxHO-Ypanbckoro
rocynapctBeHHoro  yHuBepcutera. Cepusi  «KomnbloTepHble  TEXHOJIOTHH,
YIPaBICHUE,  PAIUOIIEKTPOHUKA»: Hayunblii  peneHsupyembil  KypHAIL.

https://vestnik.susu.ru/ctcr - TekcT: 3JI€KTPOHHBIA.

9. IIpodeccuonaibHbie 0a3bl JAHHBIX U MHPOPMALMOHHO-CIIPABOYHbIE

CHUCTEMbI

[TpodeccrnonanpHas 6a3a
JTaHHBIX ¥ UHOOPMAIIMOHHO-
CIPAaBOYHBIC CHCTEMBI

Nudopmanus o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)

Temarudeckass d3JeKTpoHHass OubnuMoTreka wu  Oaza  JuIs
YHUBepcUTeTCKas .

OPUKIAJHBIX  HMCCIelOBaHMH B OOJacCTH  SKOHOMHKH,
nH(pOpMaLOHHAs cUCcTEMa

yIpaBJIeHUs,  COLMOJIOTHUH,  JIMHTBHCTUKH,  (unocodun,

POCCUA
https://uisrussia.msu.ru/

bunonoruu, MexAyHapOIHBIX OTHOIIEHUH, MpaBa. CBOOOIHBII
J0CTyI

Hay4Has 3JIeKTPOHHAs
6ubnuoreka Elibrary
http://elibrary.ru/

Hayunast snexrtponnas Oubmuoreka eLIBRARY.RU - »s1o0
KPYIMHEHIU  poccuiickuii  MHPOPMALMOHHO-aHATUTHYECKUI
nopragx B 00JacTH HAayKd, TEXHOJIOTUM, MEAULUHBI U
oOpa3oBaHUs, cojepkamuil pedeparsl U MOJHBIC TEKCTHI 0oJiee
26 MJIIH HayyHbIX CTaTed M MyOJuKaluii, B TOM 4MHCIe
JJIeKTpOHHbIE Bepcun Oosnee 5600 poccHHCKMX Hay4yHO-
TEXHUYECKUX KYPHAIOB, U3 KOTophix Oonee 4800 xypHalIoB B
OTKPBITOM JIOCTYIIE CBOOOIHBIIN JOCTYII

caur HMucruryra HaydHOU
uHdopmauu o
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubnuorpadpuueckne ©6azpr  manneix MHUMOH PAH 1no
COLIMAJIBHBIM M TYMAaHUTAPHBIM HayKaMm BeIyTcs ¢ Hadana 1980-
X rojoB. OOmmii 00bEM MacCHBOB COCTaBIseT Oosee 3 MIIH.
500 toic. 3anmuceit (manubie Ha 1 stHBaps 2012 r.). Esxeronmnsrit
npupocT — okoJ10 100 ThIc. 3anuceil.

B 6a3b1 1aHHBIX BKIIIOYAIOTCS aHHOTHPOBAHHBIE OMUCAHUS KHUT
U crared M3 OKypHaJOB U cOOpHHMKOB Ha 140 s3bIKax,
noctynuBmux B @PyHaameHTanbHyto Oubnnoreky MHHUOH
PAH.

Onucanus craredl ¥ KHUT B 0a3ax JaHHBIX CHAOXEHBI MIHPPOM
XpaHEHHUs U CChbUIKAMU Ha TIIOJIHBIE TEKCThl MCTOYHUKOB M3
HayuHoi1 351eKTpOHHOM OMOJINOTEKH.

Oenepanbhbiii  mopran  «Poccuiickoe  oOpa3oBaHuE»  —
YHUKAJIbHBIA HHTEPHET-pecypc B chepe 00pa3oBaHUs U HAYKH.

ExenHeBHO myONMuKyeT caMble aKTyallbHbIe HOBOCTH, aHOHCHI
cOOBITHH, MHPOPMAIIMOHHBIE MaTepUabl I IMIHUPOKOTO KpyTra

®denepanbHbII nopTan .

. yurarened.  ExeHeneapbHO Ha  mopTrale  pa3MELaroTCs
«Pocctiickoe 9KCKJIIO3UBHBIE ~ MaTepHalibl, HHTEPBbIO C  BEAyIIUMHU
o0OpazoBaHue» [ DNEeKTPOHHBIH p ’ p Y

CHelUalIUCTaMU — IIeJaroraMu, IICUXOJIOTaMM, YYEHBIMH,

pecypc] — http://www.edu.ru

PENopTaX U AHAITUTUICCKUC CTAThU.

Uurarenn mNOMydyaroT IOCTYN K HOPMaTHBHO-NIPaBOBOW 0Oaze
cheppl 00pa3oBaHUSA, OHH MOTYT TIOJIB30BATHCA CaMBIMU
pPa3TUYHBIMU TIOJIC3HBIMU CEpPBUCAMU — TAaKMMH, KaK OHJIAiiH-
TCCTUPOBAHHUEC, OIIPOCHI IMO aAKTYAJbHBIM TEMaM U T.[.

Komnsioteppa: HoBocTH mpo KomMmnbroreppa — 3T0 pecypc O COBPEMEHHBIX TEXHOJOIMSX,
KOTOpbI€ TNPUILUIM B MOTPEOUTENHCKUN CErMEHT M3 Hay4YHBIX
KOMIIBIOTEPBI, XKEJIE30, HOBBIE
cdep. 3amaya — MOHATHBIM S3BIKOM pPACCKa3aTh YUTATENSM O

TCXHOJIOI'UH,

TOM OyaylieM, KOTOpOe YK€ HACTYNWJIO U CTal0 JOCTYIHBIM
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https://vestnik.susu.ru/ctc
https://uisrussia.msu.ru/
http://elibrary.ru/
http://www.inion.ru/
http://www.edu.ru/

nH(pOpMaIMOHHBIE
TEXHOJIOTHH

comy guterra.ru

psamoBeIM moTpeOuTensiM. Pecypc momoraer pasoOpaThcs B
TaKMX CJOXKHBIX Ha TEPBBIM B3IV BellaxX, Kak OJIOKYEelH,
oOlayHple  TEXHOJIOTWUH, JIOTIOJIHEHHAass W  BUpPTyaJbHasd
peaTbHOCTH, HMCKYCCTBEHHBIH WHTEJJIEKT, POOOTOTEXHHKA U
JIpyruX, a Takke 3HAKOMUT C HOBBIMH TPOJYKTaMH U
yCTpOMCTBaMH, KOTOpBIE JENAIOT JKU3Hb Hpolle, Oe3omacHee u
UHTEPECHEE.

HNudopmanmronnbie
TEXHOJIOTUH — MIEPHOAHYECKOE
HAy4YHO-TEXHUYECKOE U3aHNe
B 001acTH MH()OPMAITMOHHBIX
TEXHOJIOTHH,
AaBTOMATH3MPOBAHHBIX CHCTEM
Y MCTIOJIb30BAHHUS
UH(QOPMATUKHU B Pa3THYHBIX
TPUITOKECHUSX

novtex.ru

W3naTenbCTBO  BBIMyCKAeT TEOPETUYECKME U MPHUKIATHBIC
HAy4YHO-TEXHUYECKUE KYpHaJIbl, 0OECIEeYMBAIOLINE HAYYHOH,
HPOM3BOJICTBEHHOIA, 0030pHO-aHATUTHYECKON u
oOpa3oBaTenbHOW WHpOpManuell pyKOBOISIIIUX PAaOOTHUKOB M
CHELMATUCTOB  NPOMBIIICHHBIX  MPEINpUATHH, Hay4HBIX
aKaJeMUYECKUX M OTPACIEBBIX OpraHU3alui, a Takke y4eOHBIX
3aBeJIeHMi B 00JacTU MPUOPUTETHBIX HAIPABICHUNA pPa3BUTHUS
HayKH U TEXHOJIOTUU.

iXBT.com - akTyanapHBIC
HoBocTH U3 cdepsl [T, 0030psI
cMapT¢hOHOB, IUIAHIIETOB,
HEPCOHAIBHBIX KOMITBIOTEPOB,
KOMIBIOTEPHBIX
KOMIUIEKTYOIIHUX,
MPOrPaMMHOTO O0eCTICUeHUsI
U Iepr(EepUIHBIX YCTPOHCTB

1XBT.com CIIeIMATM3UPOBAHHBIN POCCUMCKUI
UH(POPMAIMOHHO-aHAIMTUIECKUI CAlT C CAMBIMU aKTyaJIbHBIMU
HoBOoCTsIMU u3 chepbr IT, Hayku, TEXHWKH, KOCMOca U
aBTOMOOWIJIbHOM oTpaciu. JleTanbHbIMH 0030paMu cMapT(HOHOB,
IUTAHIIETOB, MEPCOHANBHBIX KOMITBIOTEPOB, KOMITBIOTEPHBIX
KOMILJIEKTYIOIINX, OBITOBON TEXHUKHU U YCTPOUCTB JIJIsl PEMOHTA,
cajia ¥ Oropojia, IPorpaMMHOTO 0OecTieUeHHS U TTepuepUHHBIX
ycTpoiicTB. Ha cailTe e€XeaHEBHO OCBEIIAKOTCS BOMIPOCHI
(G POBBIX TEXHOJIOTHI U COBPEMEHHBIX pellleHni Ha ux 0ase.

ixbt.com
CoBepuIeHCTBOBaHUE o0OpazoBaHus u WH)KEHEPHOU
ACATCIIBHOCTH BO BCEX HUX TIMPOABICHUAX, OTHOCAINIUXCA K
y4eOHOMY, HAyYHOMY M TEXHOJOTMYECKOMY HaIlpaBJICHUSAM,
Accouuauym HHKCHCPHOT'O | BKJIHOYasd IMPONLCCChI npenoaaBaHus, KOHCYJIbTUPOBAHMA,

obpazoBanus Poccun
http://www.ac-raee.ru/

WCCJICIOBaHMS, Pa3pabOTKH MH)XCHEPHBIX PEIICHUHN, OKa3aHUs
IIMPOKOTO CIIEKTpa 00pa3oBaTelbHBIX YCIYyr, oOecreueHus
CBs3ell C OOIIECTBEHHOCTHIO, TPOU3BOJICTBOM, HAYKOW U
WHTETpallud B MEXAYHApOJHOE Hay4YHO-0Opa3oBaTelIbHOE
MIPOCTPAHCTBO. CBOOOTHBIN TOCTYII

10. IIporpammHoe oOecneuyeHue  (JIMIEH3MOHHOe W  CBOOOJAHO
paCHpOCTpaHSIeMOG), HCIIOJb3YEMO€ TIPH OCYHIECTBJICHUU 06p330BaTeHLHOFO
npounecca

WNudopmanus o npase
s [Tporpammuoe c0oOCTBEHHOCTH (PEKBU3UTHI
obecrieueHne JIOrOBOpa, HOMEp JTULEH3UH U
T.]1.)
Ne 2026 YueOnas ayauropus ais [Kaspersky Endpoint CyOnuueH31oHHbIH JoroBop Ne

MPOBEICHUS YUEOHBIX 3aHATUI
BCCX BHJOB, ITPEAYCMOTPCHHBIX
[IPOrpaMMOM CPETHErO

Security nys 6usHeca — [11111-126/2023 ot 14.12.2023
Pacmmpennsiii Russian

Edition. 150-249 Node 2
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https://computerra.ru/
http://novtex.ru/IT/index.htm
https://ixbt.com/
http://www.ac-raee.ru/

podeccHoHaIBLHOTO
oOpa3oBanust/OakanaBpuara/
CTICLMAJINTETa/ MarucTpaTypsbl,
OCHaIlleHHast 000pyI0BaHHEM U
TEXHUYCCKHMU CPEJICTBAMU
00y4eHWUsI, COCTaB KOTOPBIX
ompeaessieTcs B pabounx
nporpaMmax JUCIUILTHH
(Momymeit)

KoMmnbrorepHslii Kitace
JlaGopaTopust MEKpOITPOIIECCOPOB
JlaGopaTopust ”HPOPMALIMOHHBIX
TEXHOJIOT U

year Educational Renewal
License

‘Windows 7 OLPNLAcdmc

noroBop NeJI03 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16 (Geccpounas TUIIEH3HS)

AdobeReader

CBOOOTHO PacIpOCTpaHsIeMOoe
mporpaMMHOe oOecreyeHme
(6eccpounast JIMIIEH3M)

["apanT- cripaBO4HO-
IIPaBOBAasl CUCTEMA

Jlorosop NeC-002-2025 ot
09.01.2025

Yandex Opaysep

CBOOOIHO pacHpoCTpaHsIeMoe
[porpaMMHOe obecrieueHue
(6eccpounas JIMIICH3M)

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

HOMEp JnieH3un-42661846 ot

29.04.14 1 01.09.16 (6eccpounas
JTULIEH3HS)

Zoom CBOOOJTHO PacIpoOCTpaHsIeMOe
IpOrpaMMHOE 0OecTieueHHe
(6eccpovHas JIUIICH3M)

AIMP OTEYECTBEHHOE CBOOOIHO

pactpocTpaHseMoe MPOrPaMMHOE
obecnieuenue (OeccpouHas
TTALICH3US] )

Ne 2116 YueOHnas ayuropus s
MPOBEICHUS YUEOHBIX 3aHITHIA
BCEX BHUJIOB, IIPEyCMOTPEHHBIX
MPOrpaMMOii CpeHETOo
poeccrnoHaIbHOTO
oOpasoBanwus/OakanaBpuara/
CTIEMAINTETa/ MATUCTPATYPHI,
OCHaIIeHHasi 000pYI0OBaHUEM U
TEXHUYECKUMHU CPEICTBAMU
o0y4eHus1, COCTaB KOTOPBIX
orpesenseTcs B pabouux
MporpaMMax JTUCIUTUINH
(Moyeit)

JlaGoparopust «IIporpaMmmHOTO

'Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
JorcorjamesnusaMu ot 29.04.14 u
01.09.16

(6eccpounast JIMIIEH3M)

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

CyOnuieH3uoHHbIH 10roBOp Ne
[I11-126/2023 ot 14.12.2023

Microsoft Visual Studio
2019

CBOOOIHO pacnpocTpaHsIeMoe
nporpaMMHoe oOecrieyeHue
(6eccpounas JIUIICH3MS)

KOMITAC-3D v20 u v21

Cy6nuuen3noHHbli forosop Ne
Hn-22-00044 ot 21.03.2022
(6eccpounas TUIIEH3MS)

00ecreyeHIs U COIPOBOXKICHHS  PaitNet CBOOOJTHO pacmpoCTpaHsIeMoe

KOMIIBIOTCPHBIX CHCTCM» porpaMMHOe o0ecriedeHue

KabuueT nHQOpMAIIMOHHBIX (6eccpouHast IMLEH3Hs)

cucteM 1 TexHonornit AO «HIIK A \rp 0TEYEeCTBEHHOE CBOOOIHO

«IJIAPAY pacrmpocTpaHseMoe IPOrpaMMHOE
obecrnieuenue (6beccpounas
JIUTICH3HS)

Ne 11206 [lomenienue aiis Kaspersky Endpoint CyOnuiieH3uOHHBIN 10roBOp Ne
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CaMOCTOSATEILHON paboThI
00yJaromuXxcst

Security mst OuzHeca —
Pacmupennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

[TIT1-126/2023 ot 14.12.2023

Windows 7 norosop NeJ103 ot 30.05.2012) ¢
OLPNLAcdmc JorcornameHusmMu ot 29.04.14 u
01.09.16
(6eccpounast TUIICH3US)
AdobeReader cBOOOJTHO pacIpocTpaHsIeMoe

IporpaMMHOe oOecreueHne
(6eccpoyHast TMIICH3U )

I"apanT- cipaBo4HO-
MpaBoOBasl CUCTEMA

Horosop NeC-002-2025 ot
09.01.2025

Yandex Gpay3zep

CBOOOJTHO PaCIPOCTPAHIEMOE
porpaMMHOe obecreueHue
(6eccpovHas JIMIICH3MS)

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

HOMED JIMLIEeH3UU-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
o1 29.04.14 1 01.09.16
(6eccpounast TUIICH3U)

Zoom CcBOOOJTHO PacCIpOCTpaHIeMOe
poTrpaMMHOE oOecrieueHme
(6eccpoyHast TUIICH3US )

AIMP OTEYECTBEHHOE CBOOOIHO

pacrpocTpaHsieMoe IPOorpaMMHOe
obecrnieyenue (beccpouHas
JUIICH3US)

11. MaTtepuajibHO-TEXHHMYECKOe o0ecneYyeHue JTUCIUTIIMHbBI

Tun u HoMep NOMENIEeHUS

[lepeyeHb OCHOBHOTO 00OPYOBaHUS U TEXHUYECKUX
CpeICTB 00y4YeHUs

VYueOHas ayutopus 1uis
MPOBEICHUS YIEOHBIX 3aHATUI
BCEX BHJIOB, IIPEyCMOTPEHHBIX
MIPOrpaMMOM CPETHETO
npodecCHOHATBHOTO
oOpa3oBaHmusi/OakanaBpuara/
CTIeUaInTeTa/ MarucTpaTypsbl,
OCHaIlleHHast 000py/1I0BaHUEM U
TEXHHYECKHMH CPECTBAMHU
00y4eHus1, COCTaB KOTOPBIX
ompezessieTcsl B pabounx
porpamMMax JTUCIHILIHH
(Momyneit)

KommnsrorepHslii kinacc
Jlaboparopus
MHKPOIIPOIIECCOPOB

O6opy1oBaHUE: KOMIUIEKT MeOeNr st y4eOHOTro
mporiecca; TI0cka yuyeOHast; CTeHIbI
TexHUYeCKHE CpeICTBA O0YUEHUS: KOMIIBIOTEPHAS

TEXHUKA; MYJbTUMEINHHOE 000pyI0BaHNE (TIPOSKTOP,

9KpaH)
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JlaGopaTopus
MH()OPMAIIMOHHBIX TEXHOJIOTUI
Ne 2026 (r. Yebokcapsl, yi.
K.Mapkca. 60)

YyeOHast ay TuTOpuUs st
pOBeJCHUS YUeOHbIX 3aHATUN
BCEX BUJIOB, IPEAYCMOTPEHHBIX
IpOrpaMMoil cpeHero
npoheCCUOHATIBHOTO
obOpasoBanus/OakanaBpuara/
CHEeLUANINUTETa/ MATUCTPATYPHI,
OCHallleHHast 000pyI0BaHUEM U
TEXHUYECKUMU CPEACTBAMU
00y4eHus1, COCTaB KOTOPBIX
orpenensercs B pabounx
nporpaMmmax JUCIUILIAH
(Moynen)

JlabopaTtopus «IIporpammuoro
o0ecTieYeHNs: U COIPOBOKICHUS
KOMIIBIOTEPHBIX CHUCTEM)
Kabuner napopMamoHHbIX
cucteM U TexHoaorud AO
«HIIK «2JIAPA»

Ne 2116 (r. YeGokcapsl, yiI.
K.Mapkca. 60)

O6opy10BaHNe: KOMILIEKT MeOenu Al yueOHOTro
mporecca; Iocka yuyeOHasl; CTeH/IbI, aBTOMaTH3WPOBAHHEIC
pabGouue mecta Ha 15 oOyuaronuxcs,
aBTOMATH3UPOBAaHHOE pabovee MECTO MperoaaBaTelis,
TexHu4yeckue cpeacTBa 00yUeHHs: KOMIIbIOTEPHAS
TEXHHKA; MYJIbTUMEIUHHOE 000pyI0BaHKE (IIPOSKTOP,
9KpaH), MapKepHas JI0CKa, MPOorpaMMHOe 00ecrieueHre
obmero u npogecCHOHATBHOTO HA3HAYEHUS

OO0opyaoBaHue: KOMITIEKT MeOeu i y4eOHOTO
mporiecca;

TexHUYECKHE CPEICTBA O0OYUCHUS: KOMIIbIOTEPHAS
TEXHHMKA C BO3MOXHOCTBIO ITOAKIIOYEHHUS K CETU
«HTEepHET» U 00eCIIeUeHNEM JOCTYIIA B DJIICKTPOHHYIO
nHPOpPMaLMOHHO-00pa3oBaTenbHyo cpeny Punnana

Tlomemenue misa
CaMOCTOSITEJIbHOM PabOTHI
o0ydJaronmxcst

Ne 1126 (r. Yebokcapsl, yi1.
K.Mapkca. 60)

12. Meroauueckne YyKazaHusi s 00y4awlierocsi IO OCBOEHHUIO
AU CHHUTIJINHBI

Memoouueckue ykazanus 011 3aHAMUI JIEKYUOHHO20 MUNA

B Xome JEKUIMOHHBIX 3aHATHH OOydarIeMycs HEOOXOIWMO BECTH
KOHCIIEKTHPOBAaHWE Y4YEOHOro MmaTepuana, oOpaimiaTh BHHMaHHE Ha KAaTETOPHH,
(OpMYITHPOBKH, PACKPHIBAIOIINE COJICPKAHNE TE€X WM MHBIX SIBJICHUH M MPOIIECCOB,
HAyYHBIE BBIBOJBI M TIPAKTUICCKUE PEKOMEHIAITIH.

Heobxonumo 3amaBath mpenojaBaTeNli0 yTOUYHSIONIME BOIMPOCHI C IEJbIO
VSCHEHUS  TEOPETHUYECCKUX  TOJIOKCHUH, pa3pelieHHs] CIOPHBIX  CUTYaIlHi.
[lenmecoobpa3zno  gopabaTbiBaTh CBOW  KOHCIIEKT JICKIIMM, Jejlas B  HEM
COOTBETCTBYIOIIIME 3alMCH U3 OCHOBHOM M JIOMOJHUTEIBHON JIMTEPATYpHI,
PEKOMEHIOBAaHHOW MpernoiaBaTeieM M TPEAYCMOTPEHHOW ydeOHOW mporpaMMon
JMACHUILINHEL.

Memoouueckue ykazanus 014 3aHAMUIL 1AO0PAMOPHO20 MUNA.

Bremmonnennro  1abopaTOpHBIX  pabOT MPEAIIeCTBYEeT IIPOBEpPKAa 3HAHUI
CTYJICHTOB — HUX TCOPETHYECKOH TOTOBHOCTH K BBHINOJHCHHUIO 3amaHus. IIpoBepka
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3HaHUU MPOBOAMUTCA B (OpME, KOTOPYIO ONpeiesieT MpenoaaBaTeib AUCHUIIUHBI
(TecTupoBaHue, Onpoc).

[Tpu npoBeneHny 1a0OPaTOPHBIX 3aHATUHN BBIICISIIOT CIEAYIOLIUE Pa3ieibl:

— 001ue nojaoxeHus (mepedeHp 1a00paTOPHBIX WIH MPAKTHIECKUX

—  3aHATUH);

— 0001mue TpeOOBaHMS K BBIIIOJHEHUIO padoT;

— MHCTPYKLHS MO KaKJI0# paboTe;

— CHOpaBOYHbIE MATEPUAJIbI U T. 1.

JlaGopaTopHble 3aHATHS MO3BOJSIOT Pa3BUBATh y 00yYarOUIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHUE CAMOCTOSITEIbHO H3ydaTh JIUTEPaTypy,
aHAIM3UPOBATh MPAKTUKY; y4aT YETKO (OPMYIUPOBATH MBICIb, BECTH AUCKYCCHIO, TO
€CTh UMEIOT HCKJIIOYUTEIBHO BaXKHOE 3HAUYEHHE B PAa3BUTUU CAMOCTOSITEIIBHOTO
MBIIILJICHUS.

['oToBsSICH K JOKJIaay WM BBICTYIUICHHIO B paMKaX MHTEPAKTUBHON (OpPMBI,
pu He0OXOIUMOCTH, ClIeyeT 00paTUThCA 3a MOMOIIBIO K MTPENoJaBaTelNo.

Memoouueckue yKazanusa K camocmoamenvHoii padome.

CamocTtosiTenbHass paboTa 00y4YarOMIErocsl SIBJISETCSI OCHOBHBIM CPEJICTBOM
OBJIaJICHUSI YY€OHBIM MAaTEPHUAIOM BO BpeMsi, CBOOOJHOE OT 00sI3aTENbHBIX YUEOHBIX
3aHsATUid. CamocTosiTenbHass paboTa O0O0y4arlIerocs HaJl YCBOCHUEM Y4eOHOro
MaTepualia 1o Yy4eOHOM JAMCLMIUIMHE MOXET BBINOJHATBCS B OMOIMOTEKE
YHUBEPCUTETA, yUeOHbIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAKKE B JIOMAITHUX
ycinoBusix. CopepkaHue M KOJIMYECTBO CAMOCTOSITENIbHOM PabOThl 00yYaroerocs
onpenensieTcss y4eOHOU MpOrpaMMoi AUCIUIUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAKTUYECKUMHU 3aJaHUSIMU U YKa3aHUSIMU TPEToaBaTes.

Camocmosamenvnan padoma ¢ ayOumopHoe epems MONCen GKIOUAND:

1) koHCcnekTupoBaHUE (COCTaBIECHUE TE3UCOB) JIEKIIUI;

2) BBITIOJIHEHHE KOHTPOJIBHBIX padoT;

3) peuieHue 3aaady;

4) paboTy CcO CIIpaBOYHON U METOJAMYECKON JTUTEPATYPOK;

5) paboTy ¢ HOpMAaTHUBHBIMH MPABOBBIMU aKTaMHU;

6) BBICTYIUICHHUSA C JOKJIaJaMH, COOOLIEHUSIMHA Ha CEMUHAPCKUX 3aHATHUIX;

7) 3ammuTy BBHINOJHEHHBIX padoT;

8) ydacTue B ONEpaTUBHOM (TEKYyIIEM) OMpOce IO OTACIbHBIM TeMaM
U3y4aeMou TUCUUILIUHBI,

9) yudactue B coOeceoBaHUSX, JENOBBIX (POJEBBIX) HIpax, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHGEPEHITUSX;

10) yyactue B TECTUpPOBAHUU U AP.

Camocmoamenvnan padooma 60 6HeaAyOUMOPHOE PEMA MOIHCEM COCHIOAMD
u3:

1) moBTOpeHUs JIEKIIMOHHOTO MaTepuaa;

2) MOATrOTOBKHU K MPAKTHYECKUM 3aHATHSIM;

3) u3ydeHus yueOHOI M HAYYHOU JIUTEpaTypHl;

4) wn3yyeHuss HOPMATUBHBIX NPABOBBIX aKTOB (B T.4. B 3JIEKTPOHHBIX 0Oazax
JAHHBIX);

5) pemieHus 3aga4, U UHBIX TPAKTUUECKUX 3aIaHUI
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6) TOATOTOBKHM K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1I.;

7) TOATOTOBKH K MPAKTHUYECKUM 3aHATHUSIM YCTHBIX TOKJIAA0B (COOOIIEHUN);

8) moaroroBku pedeparoB, 3cce W HMHBIX HHAMNBUIYANTbHBIX MMHUChMEHHBIX
padoT 10 33JaHUIO MPENOIABATEIS;

9) BBIIOJHEHUS KYpCOBBIX pabOT, MPEIyCMOTPEHHBIX YICOHBIM TIJIAHOM;

10) BBIMOTHEHUS BBITYCKHBIX KBATU(UKAIIMOHHBIX pabOT U Ip.

11) Beienenust HanboJee CIOXKHBIX U MPOOJEMHBIX BOMPOCOB MO M3y4aeMOu
TeMe, IMOJyYeHUE PA3bICHEHUH U PEKOMEHAAIMN 10 [JaHHBIM BOIPOCAM C
npenojaBaTe MU Ha KOHCYJIbTallHsIX.

12) mpoBeieHHsI CaMOKOHTPOJIE MyTEM OTBETOB Ha BOIPOCHl TEKYIIEro
KOHTPOJISL 3HaHUM, PEIlIeHUs MPEACTABICHHBIX B Y4EOHO-METOAMUYECKUX MaTepuanax
kKadenpsl 3aay, TECTOB, HANKCaHUS pedepaToB U ACCE MO OTIACIbHBIM BOMpPOCaM
M3y4a€MOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBISIETCA B (DOPME YCTHBIX, TECTOBBIX OMPOCOB,
JIOKJIaJI0OB, TBOPUYECKUX 3aJaHUM.

B ciyuae npomnyckoB 3aHSITUM, HATWYUS UHAUBUYaTbHOTO rpaduka 00ydeHUs
U I 3aKpeIUICHUS TPAKTUYECKNX HABBIKOB CTYJICHTaM MOTYT OBITh BBIIAHBI
TUINOBbIC WHAWBUIYyalbHBIE 3aJlaHUsl, KOTOPbIE€ JOKHBI OBITH CHAaHBI B
YCTaHOBJICHHBIN MTPENOAABATENIEM CPOK.

13. OcoGeHHoCcTH peanM3auvu JMCHUIUVIMHBI JJIS WHBAJIUIOB H JHI C
OrPpAHNYEHHBIMHU BO3MOKHOCTAMHU 310POBbS

OO6yuenue no nucuurinHe «OCHOBBI CHCTEM HMCKYCCTBEHHOTO HMHTEIIIICKTa»
WHBAJIUIOB W JIUI[ C OrPAaHUYECHHBIMH BO3MOXXHOCTAMH 370pOBbs (manmee OB3)
OCYIIECTBIISIETCSl MpPENoAaBaTesieM C Y4eTOM OCOOEHHOCTEH MCUX0o(u3nuecKoro
pa3BUTHS, WHIUMBUIYAIbHBIX BO3MOYKHOCTEM W COCTOSIHUSL 370pPOBbS  TAaKUX
0o0yyJarommxcs.

JUis CTYZACHTOB C HapyILICHUSAMHU OMOpPHO-ABUraTenbHOl pynkuuu u ¢ OB3 mo
CIyXy HpelyCMaTpPUBAETCS CONPOBOXKIEHUE JIEKIMH W MNPAKTUYECKHX 3aHATUN
MYJIbTUMEIUMHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MaTEPUATIOM.

Hns crynentoB ¢ OB3 1o 3peHHI0 npeaycMaTpUBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHUJIEHUS OCTATOYHOIO 3PEHMs, a TakKe MpelyCMOTpeHa
BO3MOXHOCTb pa3pabOTKU ayAMOMAaTEepUaOB.

[To mucuumnianHe «OCHOBBI CUCTEM HMCKYCCTBEHHOTO HMHTEIUIEKTa» OOydeHUe
WHBAIMJIOB M JIMI C OIFPAHUYECHHBIMM BO3MOYKHOCTSIMU 3JI0POBbSI  MOXKET
OCYILIECTBJISATBCA KaKk B ayJIUTOPUU, TaK M C HCIOJIb30BAaHUEM SJIEKTPOHHOM
uH(OPMAITMOHHO-00pa30BaTeNbHONM  cpenbl, 00pa3oBaTeNbHOTO  MOpTajia U
AJIEKTPOHHOM TMOYTHI.
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JINCT AOIOJHEHUN U UI3SMEHEHUI

paboueit mporpaMMbl JUCITUTUTUHBI

PabGouass mporpamMma IHUCHMIUIMHBI PAacCMOTpEHa, OOCYXJIeHa H ojo0peHa Jyis
ucnonnenust B 202 -202  yuyeOHOM Tony Ha 3acenaHuu kadeapbl, mpoTokos No
OT «_ » 202 r.

Buecennl JOITOJIHCHUA U U3MCHCHMUA

PabGouass mporpaMma AHCHMIUIMHBI PAaccMOTpEeHa, OOCyXaeHa Hu ojo0peHa uis
ucrionHenus B 202 -202  y4eOHOM rojay Ha 3aceqaHum Kadeapbl, TPOTOKoJ Ne
OT & » 202 r.

Baecennl JOITOJIHCHUA U N3MCHCHMUS

PaGouass mporpamma IUCHMIUIMHBI pPacCMOTpeHa, OOCyXKJIeHa M oJ00peHa it
ucrionHenus B 202 -202  ydeOHOM rojay Ha 3aceqaHun kadeapbl, TPOoTOKoJ Ne
OT « » 202 1.

Baecennbl JOITOJIHCHUA U N3MCHCHMUS

Pabouass mporpaMma JIHCHMIUIMHBI PAcCMOTpEHa, OOCyXJeHa M oJao0peHa i
ucnonHenust B 202 -202  yyeOHOM roay Ha 3aceqaHuu Kadeapsl, MPOTOKOI No
OT K » 202 T.

Bnecennl JOITOJIHCHUA U U3MCHCHUA
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