AKTYAJIM3UPOBAHO
Pemennem Yuenoro copera UI[TD K'Y
IIporokoa Ne7 ot 19.03.2024

\
B MUHUCTEPCTBO HAYKH 1 BBICLLIET'O OBPA30BAHMSI POCCUICKON ®EJEPALIUN
[ \'?VJ' DenepajbHOE TOCyIapCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
~:§§§;_;;:>,.a‘ yupex/ieHne BpICIIero oopa3oBaHust
KI'3Y «KABAHCKHU I'OCYJAPCTBEHHBIV SHEPTETUYECKUI YHUBEPCUTET»
(PIrbOY BO «KI'9Y»)
Toanucan: ®IBOY BO «KABAHCKMIA
@ 5(:{5&;[];1;5;¥E??HbmT)HEPI'ETI/ILIECKHH YTBEPX{I[AIO
Bnaneneit: bensie Dyapa Upexosuy
KTy D A Ab S Ol 464DEEECSOADEDA JnpexTop nHCTUTYyTA
JeiictBurenen ¢ 04.10.2023 o 04.10.2024 o
¢ poBBIX TEXHONIOTUI U SKOHOMHKH
1O0.B.TopkyHoBa
«28» nrousa 2022 r.
PABOYAS ITPOI'PAMMA JTUCHUIIJIIMHBI
MaremaTru4ecKkrue OCHOBBI HCKYCCTBEHHOTI'O MHTEJIEKTA
Hanpasnenue 01.03.04 [MpuknagHas MaTeMaTHKa
HOJATOTOBKHU

Hanpasnennocts (mpoduiib) MaTemaTuiyeckoe 1 nporpaMMHoe o0ecrieueHune
CUCTEM MCKYCCTBEHHOI'O MHTEIIEKTA

Ksamuduxanms Oakasas

r. Kazans, 2022



Pabouas mporpamMma THCHUIUIMHBI pa3padorana B coorBeTcTBUN ¢ PI'OC
BO — 6akanaBpuat no HampasieHuto noarotoBku 01.03.04 ITpukiannas
MaremaTuka (npukas Munoopuayku Poccun Ne 11 ot 10.01.2018r.)

[Tporpammy pazpaboTa:
JOIEHT, K.(.M.H. AbnymuH A.A.

Pabouas mporpamma paccMoTpeHa M 0/J00peHa Ha 3acelaHuu Kadeapbl-
pa3zpadoTunka MHxenepHas kuobepHeTuka, mpoTokoia Ne 5 ot 23.05.2022

3aB. kadeapoit Cwmupnos HO.H.

[Iporpamma paccMoTpeHa W 0J00peHa Ha 3acellaHuWU BBITYCKaroUen
kadeapsl MmkenepHas kubepHetuka, mpotokoi Ne 5 ot 23.05.2022

3aB. kadeapoii CwmupnoB H0.H

[TporpamMma o100peHa Ha 3aceJaHUM METOAMYECKOTO COBETa HHCTUTYTA
[{rnpoBbIX TEXHOJOTUNA U SKOHOMUKHU, TPOTOKOA Ne 10 ot 28.06.2022

3am. gupekropa uHctutyTta [{TI Kocymun B.B.

[Iporpamma npuHsTa penieHueM Y 4eHOro coBeta nHCTUTyTa LludpoBbix
TEXHOJIOTUN U SKOHOMMKH MpoTokoa Ne 10 ot 28.06.2022

CoryiacoBaHo:

PykoBogurens OITOIT Cwmupaos 10.H.




[Iporpamma npuHsTa pemeHrueM YdyeHnoro coetra nuetutyta LITD nporokon Ne 2 ot 26.10.2020
1. Heanb, 32124 ¥ NJIAHUPYEMbIe Pe3yJbTAThl 00y4eHHUSsI M0 THCIUTLINHE

Ilenpr0  oCBOEHUS  AMCIMIUIMHBI  «MaTreMaTudyecKue OCHOBBI ~ MCKYCCTBEHHOTO
UHTEIJIEKTay ABJIsAeTCS (POPMUPOBAHUE Y CTYJACHTOB TEOPETUUECKUX U MPAKTUUECKUX 3HAHUM 00
VICKYCCTBEHHOM MHTEJUIEKTE, OCHOBAM ITPOCKTUPOBAHUS

3ajayaMy U3y4eHUS JUCLHUTIIIMHBI SBJISIOTCS:

-3HaKOMCTBO C COBPEMEHHBIMH HAIIPABJIECHUSAMH UCKYCCTBEHHOTO UHTEIUIEKTA,;

-U3y4€HUE OCHOB TEOPUU NPEACTABICHUS 3HAHUM;

-3HAKOMCTBO C COBPEMEHHBIMH HEUPOCETEBBIMHU TEXHOJIOTUSMU

-popmMupoBaHHME y CTYJEHTOB IEJIOCTHOTO TMPEACTaBICHUS 00 HCKYCCTBEHHOM
WHTEJUIEKTE

-(opmupoBaHue 0a30BOr0 MOHATHUMHOIO amnmapara pa3padOTKU U MPOEKTUPOBAHMS
HEHPOHHBIX CETEH U METOAOB X 00yUYEHUS

-(opMHpoBaHUE YMEHHIM M HAaBBIKOB PEIICHUS MPAKTUUYECKUX 3a]ad C MPUMEHEHHEM
rIyOOKOT0 O0y4YeHHUs.

KoMnierenuun, popmMupyembie y 00ydaromMXcs, 3alIaHUPOBAHHBIE PE3YJIbTaThl OOYUYEHHS 10
JTVICIHAIUIMHE, COOTHECEHHBIE C MHANKATOPAMU JOCTHUKEHUS KOMIICTCHIINM:

Kox u HanmeHoBaHMe Kox n nHanmenoBanune 3aruTaHupOBaHHBIE PE3YIIBTATHI 00YUYEHUS 1O
KOMITETEHIIH MH/INKATOpa JOCTHKEHHS JUCLUIUIMHE (3HATh, YMETh, BIIAJIETh)
KOMITETEHIIUH

[1K-2 Cnocoben [1K-2.1 IIpoextupyer Snamo:

POEKTUPOBATH KOMITOHEHTHI MHTEIUICKTYa bHbIX (OCHOBHBIC TIOHSTHS, MOJENEH H METOIOB
MaTeMaTH4ecKoe U 1 MH(OPMAIIMOHHBIX CUCTEM  [TEOPUM HMCKYCCTBEHHOTO HMHTEJUIEKTAa; LEIH U
MH(pOpPMaLMOHHOE 3a1a41 HCCIIEIOBAaHUI B o0macti

obecreyeHme VCKYCCTBEHHOTO MHTEIUICKTA, cucTeMax
UHTEJUIEKTYaJIbHBIX U UCKYCCTBEHHOI'O HMHTEJJIEKTa, MPUHLIUIAX HX
WH(POPMAIIMOHHBIX CUCTEM MOCTPOEHHSI U 00JIACTSX MPUMEHEHNS;
Ymemy:

PazpabarpiBaTh MOAETM U OCYIIECTBIIATH
pelIeHne TUIIOBBIX 3a/ad  HUCKYCCTBEHHOTO
WHTEIJIEKTa, IPOEKTUPOBATh, CO3[aBaTh U
DKCIUTYaTUPOBATh KCIIEPTHBIC CHCTEMBI;
\Baoems:

-OCHOBHBIMH dakTamu, IIOHATHSAMH,
ONpENIETICHUSIMA U TEOPEMaAMHM, aAJTOPUTMAMU
[pelIeHus: TAOBBIX 3a7a4

[1K-2.2 Co3naet nmpoeKT CUCTEMBI|3Hamb.:
yhpaBieHus: OU3HEC-TIPOIIECCAMU |- OCHOBHBIE aJITOPUTMBI ITyOOKOT0 00y4eHus;
B TOM YHCJIE C IPUMEHEHUEeM  |Vuems:

METOJIOB HEUPOHHBIX CETe |- MOAECIUPOBATh HEHPOHHBIE CETH PA3IUIHBIX
THUTIOB u ITOPUTM o0OpaTHOTO
pacIpoCTpaHeHHUsI OIIHOOK;

Brademsw:

- CpeacTBaMHM CO3AaHus U 00y4eHUs
HEUPOHHBIX CETEU Pa3IMYHBIX TUIIOB.




2. Mecto aucuuninubl B cTpykrype OINOII

HucruminHa Maremarnueckie OCHOBbI HEMpPOHHBIX CETel M HUCKYCCTBEHHOTO
MHTEJIEKTa OTHOCUTCS K 4acTh, GOpMUpPYEMON yYaCTHHUKAMU O0Opa30BaTEIbHBIX OTHOLICHUUN
y4eOHoro 1iaHa mo HamnpasiaeHuo noarotoBku 01.03.04 IpuknagHas MaTeMaTHKa.

[IpenmectByromnme
Kona xommnerennuu JTUCHUTUTUHBI (MOTYJIN),
npaktuxu, HUP, np.

[Tocnenyromue TUCIUIUIMHBI (MOIYIIH),
npaktuku, HUP, np.

OIIK-1 Bricmias matemarrka

VK-1,VK-2,YK-3,YK-4,VK-5,YK-6,
VK-7,YK-8, YK-9, VK-10, OTIK-1,
OITK-2, OTIK-3,

OIIK-4, TTK-1, TIK-2, TIK-3, TTK-4,
TIK-5, TTIK-6,

BrinojiHEHUE 1 3a1[UTa BBIITY CKHOM
KBaJTN()UKALIMOHHOMN paboThI

J{71s1 OCBOCHUS NUCITUTIIIMHBI 00yUYarOIUNCS JTOJDKEH:

3HaTh: OCHOBBI TEOPUHM MHOXKECTB U MATEMATHYECKON JIOTHUKH, JTUHEHHOU anreOpbl, METOI0B
ONTUMM3ALINH.

YMeTh: NPUMEHATH MATEMAaTHYECKUH WHCTPYMEHTApUKA K PELICHHUIO 3a7a4 MAlIMHHOIO
00y4eHUS;

Brnaiers: HaBbIKaMu TPOrpaMMHUPOBaHKS Ha si3bikax Python mam C+.

JanHas yuyeOHas JUCHUIUIMHA BKJIIOUEeHa B pasnen bl.B ocHoBHOI 00pazoBarenbHOU
nporpaMmsl 1o HanpasiaeHnuro noarotoBku 01.03.04 «IIpuknagnas maremaruka». OcBanBaeTcs
Ha 4 Kypce, 7 cemecTp.

JlaHHas IHUCUMIUIMHA OTHOCUTCS K BAapUAaTUBHOM 4YacTW Mukia. [ ee oCBOeHus
HEOOXOJMMBbl 3HAHUS, YMEHHUS M KOMIICTCHIIMHM, NPUOOpPETEeHHbIE B pe3yJbTaTe H3y4EHUs
CIEAYIOIMX OUCIUIUIMH U3 CIIUCKA.
3HaHUA M YMEHUS, IMOJIyY€HHbIE B pe3yJibTaTe OCBOCHUS NAaHHOW TUCIUIUIMHBI, MOTYT OBITH
VCIIOJIb30BaHbI IIPY MOATOTOBKE CTYJEHTOM MAaruCTEPCKOW AUCCEPTALMH, @ TAKXKE B HAYYHOU U
IIPAKTUYECKOM JAEATEIBHOCTH MIOCIE OKOHYaHUsl YHUBEPCUTETA.



3. CTpykTypa u cofiep:KaHue THCIHUILIMHBI
3.1. CtpykTrypa IMCUMILTHHBI

OO6mast TpyJI0eMKOCTh JUCHMIUIMHBI cocTaBisieT 3 3adeTHbie enuHuilbl (3E), Bcero 108
4acoB, U3 KOTOPBIX 43 4aca coCcTaBisieT KOHTaKTHas paboTa 00ydJaroerocs ¢ mpernojaBaTeiemM
(3aHATHS JIGKIMOHHOTO Tuma 16 d4ac., 3aHATHS CEMHUHApCKOro Tuma (IMpakTUYecKue,
CEeMHMHApPCKHE 3aHATHsI, JabopaTopHble pabOTHI U T.M.) 24 4ac., TPYINIOBbIE U UHAUBUIYaTbHBIC
KOHCYJIbTallMM 2 4ac., npueMm 3adeta ¢ oneHkod (KITA) - 1 wgac., camocTosTensHas pabora
oOyuaromerocss 48 yac, KOHTposib camocTostenibHoN padotel (KCP) - 2 wac. Ilpakrtuueckas
MOATOTOBKA IO BUAY Mpo(]ecCHoHaIbHOM AeATEILHOCTH COCTaBIsAET 48 4acoB.

Bun yuebHoi paboThl Beero | Cemectp
9acoB
7

OBHIAA TPYAOEMKOCTD JUCIHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOIIIETOCA
C ITPEIIOAABATEIJIEM, 43 43
B TOM YHCJIE:
Jlekmonnsle 3anatus (JIek) 16 16
JlaGopaTtopusle 3ansatus (J1ad) 16 16
[Tpaxtrueckue 3austus (I1p) 8 8
KoHTpoib camocTosTenbHOM paboThl M MHASI KOHTAKTHAs 2 5
pabota (KCP)*
KonrtakTtHbie yacel Bo Bpems atrrectanuu (KITA) 1 1
CAMOCTOSATEJIBHAA PABOTA OBYYAIOIEI'OCA

. 48 48
(CPC):
[ToaroroBka Kk MPOMEXKYTOUHOM arTecTaiuu B popme: (3auer 17 17
C OLICHKOM)
®OPMA ITPOMEXYTOUYHOUATTECTAIIHN 30 30




3.2. Couep:kanue IMCUMILIMHBL, CTPYKTYPHPOBAHHOE 110 Pa3/ieJiaM i BUIAM 3aHATHIA
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Paznen 1. BBenenue B MCKYCCTBEHHbII HHTEIIEKT
1. Obnactu MK-2.1
NpUMEHEHHUS u nk2o PH-L
HalpaBJICHUS UI1.2,
uccnenosanmii UA. | 7| 4 |2 4 12 22 UI1.3, [(Céc. 15
Cosmanue JI2.1,
MHTEJJIEKTyaJIbHbI X U12.2
areHToB
2. Knaccudukarus nKk-2.1 JI1.1,
U perpeccus Ha 214 b 4 12 29 nK-2.2  JI1.2, OJIP 15
OCHOBE 00y4YeHHUS C U11.3,
YUUTEIIEM UI2.1,
Pasnen 2. Brenenue B HelipoOHHBIC CETH
i/'[ nk-2.1 P4, 15
aTeMaTH'ieCKHe 7 4 4 12 22 MK-2.2 UI1.5, OJIP
OCHOBBI HEPOHHBIX UI1.6,
ceTen TT" 5
Ul1.4,
UI1.5,
! Fayboxoe | 71 4 1o | 4 12| 2 2 116, lonp 15
o0yueHue -0,
NK-2.1 U12.4,
nK-22 [TT17
MK-2.1 JJEASL
MK-2.23 "
[IpomexxyTouHas JI1.6,
aTrTecTamnus B J12.4,
dbopme 3a9eTa ¢ 7 17 1| 18 a3, 30 40
OIICHKOM JI2.1,
J2.2,
HUTOI Q|7 16 8 16 48 2 (17 1 |108 30 100




3.3. TemarnuecKui MJIaH JeKINOHHBIX 3AHATHI

Howmep paznena . TpynoeMkocTb
P pasni TeMBI TEKITMOHHBIX 3aHITHH PyA ’
JCIUTITUHBI yac.
BBenenne B MCKyccTBEHHBIH mHTE/UIeKT. Ob6nmactu nmpumeHenus WU,
1 Hanpasnenusa nccnenoBanuii M. OneHka ypoBHSI HCKYCCTBEHHOI'O 2
MHTEJJIEKTA C IOMOIIBIO TecTa ThropuHra.
2 OOGyuenue ¢ yuuteseM U o0ydeHue 6e3 yuurers. )
AncambiieBoe o0yuenue (ensamble learning) 2
4 Oo0yuenue 6e3 yuurens (unsupervised learning) 2
[Toustue oby4aroriero kouseiepa (Pipeline).
5 Meton K ommxkaiimmx coceneit. Ouenku cxojactsa (Similarity scores). 2
Komnabopartusnas ¢unstparus (collaborative filtering)
buonoruueckne acekThl HEPBHOU e TeNbHOCTH. HelipoH. AKCOH.
6 Cunarnc. Peduexropnas gyra. LlentpansHas HepBHas cuctema. Mojenu 2
MCKYCCTBEHHOTr0O HelipoHa. DyHKIMU aKTUBALUU.
v basoBast apxuTekTypa HelpoHHBIX ceTeil. O0yueHne HeMPOHHOM CeTH C 5
[MOMOIIBIO AITOPUTMA 0OPATHOTO PACTIPOCTPAHEHHUSI OIIUOKHU.
8 [lepeoOyuenwue. [IpoGiema 3aTyxaronux 1 B3PhIBHBIX TPAIHECHTOB. 5
Perynspuzanus. baty - Hopmanu3zanusi.
Bceero 16
3.4. TemaTnueckuil MJIaH NPAKTHYECKUX 3aHATHIA
Howmep paznena . TpynoeMkocTh
P pasil TeMbl TPaKTUYECKHUX 3aHATHHA Py ’
JUCIUTUTHHBI gac.
1 Co31aHue HHTEJUIEKTyallbHBIX areHToB. Turel Mozeneil. JlanHble 1is 2
[TOCTPOECHUS MOJIETTU O0yUYESHHUSI.
3anaun ki1accudpukanuu. [peasaputensHas 06paboTka JaHHBIX.
Jloructrueckuii Kjaccudukarop. HausHeb1i1 0aliecOBCKHIA
2 KJaccu(uKaTop 2
3 3anaun perpeccun. Co3ganue perpeccopa OgHON NepeMEeHHOMN.
Cozanne MHOIOMEPHOIO perpeccopa. 2
4 Kiactepusanus TaHHBIX ¢ TOMOIIBIO MeToa K-cpeannx. Orenka
KauecTBa KJIaCTEpU3aLUu.
Bcero
3.5. TemaTuueckuii MmjiaH JadbopaTopHbBIX padoT
Howmep paznena TpynoemMKocTh
P pasi Tewmbl 1abopaTOpHBIX paboT pyA ’
JICITUTTHHBI yac.
1 JlepeBbst puHATUS perieHuil. Caydainsiii jiec. ['paineHTHbIN OyCTHHT. 4
2 Perrenne ML-3amaun na Kaggle 4
Co3nanue odyuatomiero kouseiiepa (Pipeline).
Coznanne knaccudukaropa metogom K Omkailimmx cocenei.
3 [Iporuo3upoBaHue MpeanoYTeHU METO0M KOJIIIabopaTUBHOM 4

bunbTpaIuu.
Co3nanne pekoMeH1aTeIbHON CUCTEMBI.




Pemenue 3amaumn kmaccudukanuy n300paKeHU Ha OCHOBE

4 CBEPTOYHBIX HEUPOHHBIX CETEH 4
Bcero 16
3.6. CaMmocTosiTeqibHAsi padoTa CTyAeHTa
Howmep paznena Bix CPC Conepanne CPC TpynoeMKkocTs,
JUCITUTUTAHBI Jac.
Co3znanue urp ¢ OMoIIbI0 HCKYCCTBEHHOTO

N3y4enue
TEOPETHIECKOTO MHTCIICKTa
Marepuana. [logroroska

1 oT4YeTa (o) 4
MPAKTUYECKOMY
3aHATHIO 7|
nabopaTopHOi padoTe
Nzyuenue O1eHKa CTOMMOCTH HEJIBHYKMMOCTH C
TCOPETUIECKOTO MCII0JIb30BAHUEM PErPECCOPA HA OCHOBE
matepuana. IToAroToBKa |yiayyypy OIOPHEIX BEKTOPOB

2 oTyucTa 110 4
MIPAKTUYECKOMY
3aHSATHIO u
nmaGopaTopHO# padoTte
W3zyueHue Haxoxnenue noarpynm Ha (OHAOBOM PBIHKE
TECOPETUICCKOTO C UCIOJIb30BAHUEM MOJIEIU PACIIPOCTPAHEHUS
Matepuana. [logroroska CXOJICTBA

3 oruera 10 4
MPAKTHYECKOMY
3aHSATHIO u
nmabopaTopHO# paboTte
N3yuenue Co3anne peKkoMeHIaTeIbHONM CUCTEMBbI
TCOPECTUYECCKOTO (I)I/IJ'IBMOB.
Matepuana. [logroroska
oT4YeTa o

4 MPAKTHYECKOMY 8
3aHATHIO u
nabopaTopHOiil paboTte
N3yuenue OO6yuenue HelipoHHOU ceTh. DYHKIUS
TEOPETUYECKOTO notepb. MeTo bl onTuMu3anuu. CTpaTeruu
Marepuaia. [TogroroBka I'PaJUE€HTHOI'O CIIyCKa, peryJIupoBaHue

5 OTH4CTa lOickopocTu 00y4deHus, ¢ umiyicboom (SGD 8
[IPAKTHICCKOMY momentum), Prpor, Adam.
3aHSTHIO u
nmabopaTopHO# paboTte
N3yuenue Pemenue 3amaun kiraccupUKaImu ¢ MOMOIIBIO
TCOPETUICCKOTO HEUPOHHOW CETH.
Marepuaina. [ToaroroBka

6 oT4yeTa o 6
MPAKTHIECKOMY
3aHSATHIO 7|
nmabopaTopHO# paboTte




N3yuenue PanuanbHble 0a3uCHBIE CETH 0OIIEero BUA.

TEOPETUECKOro APXUTEKTYPBI paIaIbHBIX 0a3UCHBIX

Mateprana. I0AroToBKa yejinoumbix ceTeii 06wwIero Braa 1

8 oT4eTa o s
crienragbHble PYHKITUU JIJIS KX CO3JaHUs U
[IPAKTUYECKOMY 7 )
3AHSTHIO 4 ABTOMATHYECKOH HACTPOHKH BECOB 1

nabopaTopHoii padore  [CMEIICHHH

Omneparus cBepTku. CBEpTOYHBIE

N3y4yenue
TEOPETHIECKOTO APXUTEKTYPbl. ABTOKOJUPOBILIMKI
Marepuana. [logroroska
9 oTyera 1o 8
[IPaKTUYECKOMY
3aHATHIO y

nabopaTopHoi padoTte

Bcero 48

4. OOpa3zoBaTejibHbIE TEXHOJIOTUH

[Ipu mpoBeneHNM yYEOHBIX 3aHATHH HCIIOIB3YIOTCS TPAJAUIMOHHBIE 00pa30BaTEIIbHBIC
TEXHOJIOTHH - JIEKIIMHM B COYCTAHUH C JIAOOPATOPHBIMU 3aHATHSIMH, CAMOCTOSITCIIBHOS U3YICHHEC
OTIpEICTICHHBIX Pa3/IeJIOB U COBPEMEHHBIC OOpa30BaTelbHBIC TEXHOJOTHUW, HANpPAaBICHHBIE HA
obOecrieueHre pa3BUTHS y OOY4YaIOIIMXCS HaBBIKOB KOMAHIHOW pabOThl, MEXKIMYHOCTHOU
KOMMYHUKAIINH, TPUHATUS PEIICHUM, JTUAEPCKUX KauecTB: paboTa B KOMaHJE, MpoOJIeMHOE
oOydeHmue.

[Ipu peanmzanuu JUCIUTUTMHBI IPUMEHSIOTCS JIEKTPOHHOE 00y4YeHHE U JUCTAHIIMOHHbBIC
o0pasoBaresbHbIE TEXHOJIOTHH.

B nporecce 00y4deHust HCIONB3YIOTCS:

- JIEKTPOHHBIE 0Opa3zoBarenbHbie pecypchl (DOP), pa3melieHHbIle B JUYHBIX KaOWHETaxX
cTyaeHToB DiekTponHoro yausepcuteta KI'DY, URL: http://e.kgeu.ru

B kauecTBe OCHOBHBIX (HOPM CaMOCTOSATEIBHOIO PabOThl CTYJIEHTOB IPEAINOIaraeTcs
aHanuTH4YecKas o0paboTKa CIeUATM3UPOBAHHBIX HCTOYHUKOB (AHHOTUPOBAHUE,

5. OueHuBaHue pe3yjabTATOB 00yUYeHHS
OueHuBaHue pe3yibTaTOB OOYy4YEHUS MO AUCIUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIEro KOHTPOJISI yCIIEBAEMOCTH, MTPOBOIMMOTO 10 OamipHO-perTuHTroBoM cucteme (bPC), u
IIPOMEKYTOUYHOU ATTECTALIUM.

OO06oOmIeHHbIE KPUTEPUM W IIKaJa OIICHWBAHUS YPOBHSA  CPOPMUPOBAHHOCTH
KOMITETCHIIUU (MHIUKATOPA JOCTHXKCHHSI KOMIIETEHITUH) 10 UTOTaM OCBOCHUS JUCITUTIIINHBI:

O060011eHHbIE KPUTEPHUHU U IIKaJIa OLICHUBAHUS PE3yJIbTaTOB 00y4EHHS

IImagn
XOPOIIIO OTJINYHO
pyeMble | HEyJOBJICTBOPUTEIIBLHO |  YIOBJIETBOPUTEIBHO p
pe3yJIbTaThbl
R — HE 3a4YTE€HO 3a4TE€HO



http://e.kgeu.ru/

YpOBEHb 3HAHUI HUKE

MunuMaIbHO
JIONTYCTUMBI YPOBEHb

YpoBeHb 3HaHU B
o0beMe,

YpoBeHb 3HAaHMI B

ITonHoTa |[MUHHUMAILHBIX N TBETCTB M bOBEME
o N 3HAHMIL, IMeeT MecTo |0 bo CTBYIOHIC . ’
3HAHUU TpCGOBaHI/II/I, HUMCHOT IIporpamMme, uMmeer FOOTBCTCTBYHOIICM
MHOTO HEerpyObIX
MECTO I'pyOBbI€ OLTUOKH OLGOK MECTO HECKOJIbKO MporpaMMe MOArOTOBKH,
HEerpyObIX omuoOoK De3 oIInOoK
[IpogeMOHCTPHPOBAHBI
IIponeMoHCTPUPOBaHBI P pHp
[IponemMoHCTpUpPOBAHBI BCE OCHOBHBIE YMEHUSI,
[Ipu pemennn BCE OCHOBHBIC YMCHUSI,
OCHOBHBIE YMEHUS, PEIIICHBI BCE OCHOBHBIC
CTaHJApTHBIX 33]1a4 HE peIIeHbI BCE OCHOBHBIE
pEIIEeHbI THUIIOBBIE BaJIauM C OTAEIBLHBIMU
Hannuue |[mpomeMoHCTpHUpPOBaHbI 3a/1auu ¢ HErpyObIMHU
o 3a/1a4u ¢ HErpyObIMU HECYIIIECTBEHHBIMU
YMEHUH |OCHOBHBIC YMEHUS, OIIMOKAaMHU, BHIITOIHEHEI
OIIMOKAaMHU, BHIITOIHEHEI HeIoUEeTaMH,
HMEIOT MECTO TpyOBIe BCE 3aJaHHs B II0JIHOM
BCe 3aJaHMs, HO HE B BBIMOJIHEHDI BCE
OLIMOKH o0BbeMe, HO HEKOTOphIE
IIOJIHOM 00BEME 3aJIaHMS B TTIOJJTHOM
C HeJloUeTaMu
bOBEME
[Ipu pemennun Nmeercs MuHUMaIbHBINA
CTaHJAPTHBIX 3aJa4 He |Habop [IponemoncTpupoBan b1 [[pogeMOHCTPUPOBAH bl
Hanuuue |mpoaeMOHCTPUPOBAH bl|HABBIKOB JIUIS pEIICHHsT |0a30BbIC HABBIKU P HABBIKH IIPU PEILICHUN
HaBBLIKOB |0a30BBIE HABBIKH, CTaHJAPTHBIX 3a[a4 C  |PELICHUU CTAHJAPTHBIX HECTaHIAPTHBIX 3aJad
(BIIaJIeHU € [MMEIOT MECTO IPYObIE |HEKOTOPHIMHU 3a71a4 ¢ HEKOTOPBIMHU De3 oImHOOK U
OIBITOM)  |OIITHOKH HEeIOYETAMU HeZ0oYETaMU HEI0UYETOB
IChopMHUpPOBaHHOCTH
w (opmmp CdopmupoBaHHOCTH
=N KOMIIETCHITNH
S KOMITETEHITUU
3 g COOTBETCTBYET CpopMupoBaHHOCTb HOIHOCTIO
= = Komnerenmus B MHUHHMAJILHBIM KOMITETCHIIUH B LIEJIOM
S o o COOTBETCTBYET
a3 [MOJTHOW Mepe He TpeOOBaHMSIM. COOTBETCTBYET
g X . TpeOOBaHUSIM.
& s — |chopmupoBaHa. merormuxcst 3HaHUH,  TpeOOBaHUSM. o
S o= ’ Nmeromuxcst 3HaHUH
= S M H i 9 H I )
295 MEIOIINXCS 3HAHUW, [yMEHUH, HABBIKOB B MEIOIINXCS 3HAHUH, N
55 o N YMEHHUM, HABLIKOB U
2 £ § [YMEHHN,HABBIKOB [I€JIOM JOCTAaTOYHO JUIsl  [yMECHUI,HABBIKOB it .
S = = MOTHBAIIMH B ITOJTHOM
= H & |HEZOCTAaTOYHO AJIs peleHus mpaKkTu- MOTHBAIIUH B I1€JIOM
g = E Mepe T0CTaTOYHO JIIs
SIS < pCIICHMSI HECKUX HOCTATOYHO AT CIITCHUS
N
2 = ¥ |mpaKTHYecKHX poeCCUOHANIbHBIX)  PCIICHUS CTAaHIAPTHBIX P CITOK
&2 (mpoeccroHaNBbHBIX  Banad, HO TpeOyeTcs [IPAKTUYEC-KUX HLIX
g 2 )3a1au IMOTIOJTHUTENbHAS poQecCHOHATBHBIX)
) MPaKTUIECKUX
& E MpaKTUKa 1o Bajiaq
= (mpodeccnoHabHBIX )
S OOJIBIINHCTBY
3a1a4
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[Hlkana oneHKu pe3yabTaToB 00yUEHUs MO TUCHUILTNHE:

YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUN
(MHAMKATOpPA JOCTUKEHUSI KOMITETEHITUH )

[a~]
5 | & S| Ny o Hixe .
S | © ¥ £| 3aiaHupOBaHHbI Bricoknii Cpennnit Hwuzxui
S5 5 CpeIHEro
= €5 & e el
= o = D)
Q & = é & pe3yIIBTaThI Ikana oneHUBaHUA
S |5 5 E| obyuenns no HEYI0B-
g2 x2S 3 y/IOBJIET-
2 | ” g JUCIATUIAHE OTJINYHO XOpOILIO JIETBOPH-
Z BOPHUTEIBHO
TENBHO
3auTeHo He3a4TeHO
3HATh:
Henocraroun
Hemonctpup | O 3HaeT
yeT xopoiee | OCHOBHbIE
3HAHUSA
JleMOHCTpUpPYET | OCHOBHBIX UOmIT, He snaer
OcHoOBHBIE TpUpy > MOJCIEH  H | OcHOBHBIC
OTJINYHBIE MMOHSTHUIH
TOHSITHS, " METOI0B MOHATHA,
. 3HAHUS MoOAeIen | o
Mojenei u TEOpUHn () (S (S Hu
OCHOBHBIX METOI0B METONIOB
METOJOB TE€OPHHU | opsiTuii TeopuHu HCKYCCTBEHH -
HCKYCCTBCHHOI'O | monenen U | UICKYCCTBEHH | Oro p
HCKYCCTBEHHO
MHTEJIJIEKTA; METOJIOB T€OPUHU | OTO MHTEJUIEKTa; |
HCKYCCTBEHHOIO | MHTEJUIEKTA;
Head M 3ajadu HHT}C’ . . ; e U | parenexTa;
HICCIIE/IOBAHNH B JUICKTa, Leren 1| 3anaun LeJIH ¥ 3a24K
mened W 3amay | 3agad .
obactu HUCCIEA0BAaHU | MCCIENOBAHUN
WCCIICJIOBAHUS B | MCCIEAOBAHU | _ 5 s 06.1ACTH
HCKYCCTBEHHOTO 0BMACTH g B obnacty | A B oOmacTH D v
MHTEIIICKTa, FICKYCCTBEHHOTO | MCKyccTBeHH | MCKYCCTBCHH o Y
cucreMax UHTEIICKTA, oro oro
HWHTEJIJIEKTA,
HCKYCCTBEHHOTO CUCTEM WHTEJUIEKTa, | HHTEJIEKTA,
HCKYCCTBEHHOI'O | CHCTEM cneremax
P, I/IHT}GIJ'IJ'ICKTa HCKYCCTBEHH erieTenax MCKyCCTBEHHO
K- NMPUHIUIIAX WX ’ Y HCKYCCTBEHH | 1o
[1K-2 21 NPUHIMIIOB WX | OTO
. MTOCTPOCHHUS 51 oro WHTEJIJIEKTA,
5 MOCTPOCHUS W | MHTEIIEKTA, DHHLAIIAX HX
obnacTax obnacTeit NPHHITHIIOB WHTEJIJIEKTA, pHUHI
MIPUMEHEHHUS IPUMEHEHHS X MIPUHITUIIAX HTOCTPOCHHA 1
o0macTIx
MOCTPOCHUS X
o MIPUMEHEHUS
u oOJacrent IIOCTPOCHHUA
OPUMEHEHUS | 1 ofIacTsIX
MPUMEHEHHS
YMETH:
B cosepmienctBe | Xopomio Henocratoun | He eeT
PazpabarsiBaTh
yMeeT yMeeT 0 XOpOIIO | pa3pabaThiBaT
MOJIENTH 51
pa3pabarbIBaTh pa3pabarbiBa | ymeer b MOIEIH |
OCYIIECTBIISATh
pemerme MOJIEITH U | Th MOJENU U | pa3padarbiBa | OCYIIECTBISTH
OCYIIIECTBJIATD OCYIIECTBJIAT | Th MOJICTIH M | PEIICHUE
THIIOBBIX  3ajad
pelieHue b  PEILIEHUE | OCYIIECTBIAT | THUIIOBBIX
HCKYCCTBEHHOTO
THIOBBIX  3a7a4 | THIIOBBIX b  peleHue | 3aaad
HMHTEJIJICKTA,
MCKYCCTBEHHOIO | 3a/1a4 THITOBBIX HCKYCCTBEHHO
MPOEKTUPOBATb,
WHTEJIICKTA, WCKYCCTBEHH | 3a1a4 TO
co3/J1aBaTh U
MIPOEKTUPOBATb, oro UCKYCCTBEHH | MHTEJUJICKTA,
AKCIUTyaTUPOBaTh
cO311aBaTh W | MHTEIJICKTa, | Oro MPOEKTUPOBAT
JKCIIEPTHBIE
CHCTEMEL AKCIUTYyaTUPOBAT | MPOEKTUPOBA | UHTEIUIEKTA, | b, CO3/1aBaTh U
b AKCIEPTHHIE | Th, CO3JAaBaTh | MPOEKTUPOBA | SKCIUTYaTHPOB




CHCTEMBI u Th, CO3/1aBaTh | aTb
AKCILUTyaTUpo | U AKCIEPTHHIE
BaTh OKCIUTYaTUPO | CHCTEMBI
AKCHEpPTHBIE | BaTh
CHCTEMBI HKCTIEPTHBIE
CUCTEMBI
BJIAJICTh:
Umeer  70- | Umeer  55-
Nmeet 85- 100% | 84% 69% Nmeer Hmxe
HaBBIKOB HaBBIKOB HaBBIKOB 55% HaBBIKOB
OCHOBHBIMH
(axtam pelieHus perieHHs perieHHs peleHus
’ TUIIOBBIX 3371a4 C | TUTIOBBIX THUITOBBIX THUIOBBIX
MOHATUSIMH,
UCIIOJIb30BAaHUEM | 337134 c | 3amau c | 3amau c
OIpeICTICHUSMH
OCHOBHBIX UCMOJb30BaH | UCIOJB30BAH | UCIIOJIb30BaHU
u TEOpeMaMH,
daxToB, nuem nuem €M OCHOBHBIX
AIITOPUTMAMHU .
TIOHSITHH, OCHOBHBIX OCHOBHBIX (baxToB,
pereHus . .
ompeneneHudt ¥ | GaKToB, dbaxToB, MIOHATUH,
TUTIOBBIX 3334 . . .
TeopeM MIOHSITHH, TIOHSITHH, OIpeAeICHUI
OTIpeNIeNIeHNI | OTpeeseHU | U TeopeM
U TeOpeM U TeOpeM
3HATh:
IIposiBisier Hemonctpup | Hemocratoun
OCHOBHBIC OTJIMYHBIE yeT xopouiee | o xopomro | He 3HaeT
AIITOPUTMBI 3HAHUS 3HaHue 3HaeT OCHOBHBIX
ri1y6OKOro OCHOBHBIX OCHOBHBIX OCHOBHBIX aJITOPUTMOB
00yueHHs AITOPUTMOB aJIrOPUTMOB | &ITOPUTMOB | TIIyOOKOro
rIy00KOro rIy00KOro rI1y00KOro 00y4eHus
00y4eHus 00y4eHust 00y4eHust
YMETh:
Henocraroun
B cosepiienctse | Xopouio
0 XOpOoLIO He ymeer
JEMOHCTPUPYET | yMEeT
- MOJIEIUPOBATh yMeeT MOJIETTMPOBATh
N yMeHHe MOJIETTMPOBAT o
HEHpPOHHBIE CETH 9 MOJIETTMPOBAT | HEMPOHHBIE
MOJIETTMPOBATh b HEUPOHHBIC 9
Pa3IUYHBIX . b HEWPOHHBIE | CETH
HEHpPOHHBIE CETH | CEeTH
I1K- THUIIOB U CeTH pa3InYHBIX
Pa3ITUYHBIX pa3TMIHBIX
2.2 pacnpocTpaHeHus Pa3ITUIHBIX THUIIOB u
THUTIOB u TUTIOB u
OIINOO0K TUIIOB U | pacmpocTpaHe
pacrpoCTpaHeHH | pacHpoCTpaH
pacnpocTpaH | HUS OHIMOOK
s OIIHUOOK €HUS OITMOO0K
€HUS OIHUOOK
BJIAJICTh!
Bnaneer He B
CB00OIHO a
BIIazeeT cpenctBamu | coBepuieHcTB | He  Bmaneer
cpencTBamMu CO3aHUsl U | € BIIJICET | CPEACTBAMU
Cpe/cTBaMA
CO3/IaHus u P " o0y4deHus cpencTBaMu CO3/IaHus u
00y4eHus 06vaeHILS HEHPOHHBIX | CO3MaHMSA W | O0y4YeHHs
HEWPOHHBIX i cereit 00y4eHHs HEWPOHHBIX
N HEUPOHHBIX 2 .
CeTeH pasiMiHbIX | . Pa3IUYHBIX HEHPOHHBIX cereit
THIIOB THUTIOB, cerei Pa3ITUIHBIX
Pa3ITUYHBIX
JIOIyCKaeT pa3IUYHbIX THIIOB
THIIOB
HETOYHOCTHU | TUIIOB




OueHouHbIe MaTEpPHUAIIBI JIs1 TPOBEACHHMS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U
IPOMEXKYTOUHOM aTTecTanuu npuseneHsl B [Ipunoxxenuu k padodeil mporpaMMe AUCHUTIIHHBIL.

6. YueOHO-MeToaMUYeCcKOe M HH(POPMAIIMOHHOE 00ecTiedeHne TN CHUTITHHbI

6.1. YueOHO-MeTOIMUIECKOE 00ecTIeueHne

OCHOBHaSIJII/ITepaTypa
Kosn-Bo
No Haume- Bun nznanus Mecto Tox Anpec JK3EMILIIPOB
o | ABTOP(bD) HOBAHIIC (y4eOHuK, IMAHAS, || OMEKTPOHHOTO | B 6ubIHOTEKE
yueOHOe H3JIaTEeIbCTBO pecypca KV
nocobue, ap.)
Pocrosues B. HCKﬁfeT - https://e.lanboo
! C. HEHPOHHBIE yeOHHK CII16.: Jlanp 2019 k.com/book/
ceTn 122180
M.:
Bapckuii A, | DBC/ACHHCB yuebroe | HALMOHATBHbI https://e.lanboo
2 b © | HeHpoHHbIC " ocobite it OtkpeiTeiit | 2016 | k.com/book/
. cetn YHuBepcurer 100684
"MHTYUT"
Pg;g;?{iiﬂ ht}ps:/é!bookhs.
ru/reading.
3 [[nac 3ajat: nayxa CII6.: ITutep | 2018 o
?\faiﬁ{;i: productid=356
obyJeHne 721
Beeaenue B
SICHULKUH ~ [ICKYCCTBEHH yieoHoe
4 TLH. O — nocobue ms | M.: Axkanemus | 2008 35
BY30B
BBeaenne B
SAcaunkuii JI. [MCKycCTBEHH yieoHoe
5 H. B —— nocobue st | M.: Akanemust | 2005 22
BY30B
Bgenenue B
HCKYCCTBEHH M.
6 |Cmomun 1. B. HHTe";ieKT: KE:EEET q)I/BMTATJIH 2007 15
KOHCIIEKT
JICKITAM



https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://ibooks/

JlononHuTenpHas IMTEPOATYPA

NI

Kon-Bo
No Hae- Bun uznanust Mecto Ton Anpec AK3EMILISIPOB
ABTOP(BI) (yueOHUK, W3JIaHUS, JJIEKTPOHHOIO | B OMOIMOTEKE
n/m HOBaHUE U3JIaHus
y4eOHOe M3aTeIIbCTBO pecypca KDY
nocodue, 1p.)
M.:
Banckiii A Jlornueckue 4eGHoe HanmoHanbHbI https://e.lanboo
1 5 P ' HCHPOHHBIC 310006% it Otkpeiteiid | 2016 k.com/book/
' ceTu YHuBepcuter 100630
"MUHTYUT"
IIpakTukym
1o M.:
aJITOPUTMHU3a 4ebHoe HanmoHanbHbI https://e.lanboo
2 |Xaxaes . A. 10070707 y it Otkpeiteiid | 2016 k.com/book/
nocobue
IIporpaMmup YHusepcuter 100377
OBAHUIO HA "UHTYUT"
Python
Brenenue B M.
o A - qeBHoe HanmonanbHbI https://e.lanboo
3 |Cesepenc U. porp p y it Otkpeiteiid | 2016 k.com/book/
OBaHHUE Ha nocooue
Pvthon YHuBepcuTer 100703
y "MHTYUT"
PyTkoBCKas
ﬁ" . HGPE:T)EHHG https://ibooks.
WIMHBCKIH ’ M.: Topstaast ru/reading.php
M. TCHETHYECCKU HAY4HOE
4 p ’ . JINHUS - 2013
YTKOBCKHH | € &JITOPHTMBL| - HIAHHC Tenexom productid=334
JI., M HEYETKHEC 029
Pyaunckui CUCTEMBI



https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://e.lanbook.com/book/
https://ibooks/

6.2. UndopmanuonHoe odecrieyeHune

6.2.1. DIIeKTPOHHBIE U UHTEPHET-PECYPCHI

Ne n/m HaumeHnoBaHMe 31€KTPOHHBIX U MHTEPHET-PECYPCOB Ccpuika

1 (DpeI/IMBORK rinybokoro ooydenus Tensorflow. Pexxum gocryma - https://www.tensorflow.org
CBOOOIHBII.

2 (DpeI/IMBOIlK riybokoro ooyuenus PyTorch. Pexxum mocryma - https://pytorch.org/
CBOOOIHBII.

3 Google Collaboratory - o6aunbIii cepBuc as MAIIMHHOTO H https://colab. research.google.com
riry6okoro oOy4eHus. Pexxum noctyna - cBOOOIHBIN.
Kaggle — cucrema opranusaiiiu KOHKYPCOB 10 UCCIICAOBAHUIO

4 NMAHHBIX U MAllIMHHOMY OOYYEHHIO. https://www.kaggle.com/
PexxuMm noctyrma - CBOOOTHBIM.

6.2.2. IlpodeccruoHaibHBIE 0a3bl JAHHBIX

Ne n/m |HammenoBanue npodeccuoHanbHBIX 0a3 TaHHBIX Anpec Pexxum nocryna
oo . ) http://www.math
1 OO01mepoccuiicKuii MaTeMaTHIeCKUIA TIOpTall http://www.mathnet.ru/ net ru/
. . https://webofkno
2 \Web of Science https://webofknowledge. com/ wledge.com/
) https://www.scop
3 Scopus https://www.scopus.com US.COM
Hayunas AJIEKTPOHHAS onobmorexa s s
4 cLIBRARY RU http://elibrary.ru http://elibrary.ru
. . www.ieeexplore .i
5 IEEE Xplore www.ieeexplore.ieee.org eee.org
5 EnnHoe OKHO TocTyIa K 00pa3oBaTeIbHBIM http://window.edu.ru/ http://window.ed
pecypcam u.ru/
7 SpringerMaterials www.materials.springer.com vyww.materlals.sp
ringer.com

6.2.3. NabopMalMOHHO-COPABOYHBIE CUCTEMBI

Ne /i1

Anpec

Pexxum nocryna

Poccuiickas rocyapcTBeHHas: OMOIMOTEKa

http://mww.rsl.ru

http://mww.rsl.ru

6.2.4. JInueH3noHHOE 1 CBOOOIHO PACIIPOCTPAHIEMOE IMTPOrPAMMHOE 00ECIEYEHHE

JUCHUIUINHBI
Hanveroparne PexBH3HUTHI TOATBEPKIAFOIIINX
Ne i/nn IIPOrPaMMHOTO Ornncanue ATBEPIATON
JOKyMEHTOB
obecrieueHus
. [Tonp30BaTenbCKast ONepaluoHHas 3AQ "Cogr/laiinTperin”
1 Windows 7 Ne2011.25486 ot 28.11.2011

crcTeMa
[Ipodeccuonanpuas (Pro)

Hewncki. mpaso. beccpouno

Office Professional Plus
2007 Windous32 Russian

DiskKit MVL CD o(ucHBIE TPOTPaMMBI

[TakeT mpOrpaMMHBIX TIPOAYKTOB
cojiepxkariuii B cebe He0OX0IUMbIe

beccpouno

3AO "CodrJlaitnTpeiia" Ne225/10
ot 28.01.2010 Heuckin. nmpaso.



https://www.tensorflow.org/
https://pytorch.org/
https://colab.research.google.com/
https://www.kaggle.com/
http://www.mathnet.ru/
https://webofknowledge/
https://webofknowledge.com/
https://webofknowledge.com/
https://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.ieeexplore.ieee.org/
http://window.edu.ru/
http://window.ed/
http://www.materials.springer.com/
http://www.materials.springer.com/
http://www.materials.springer.com/
http://www.rsl.ru/
http://www.rsl.ru/

[1O nnst 3¢ dekTUBHOTO OHIIAIH-

CBoOomaHas munen3us Heuckir.

3 |LMS Moodle B3AHMOJICHCTBHS IPEMIONIABATENA K inago. Beccpouro
CTYICHTa
Cucrema norcka nHGpopmaiuu B cetd  |CBoOO1Has uiieH3ust Henckr.
4 Bpay3zep Chrome (bopwar g 1
WHTEPHET rpaBo. beccpouno
Visual Studio [TporpaMMHBIii POIYKT COAEPIKAIINI 3A0 "CodtJlaiinTpeiin"
5 Professional 2013 B ceOe HHCTpyMeHTHI 1 ciykObl st |(Ne2014.1610 ot 05.11.2014
Russian OLP NL pa3paboTKu Hewucki. nmpaso.
Office Standard 2007 [TakeT MPOrpaMMHBIX IIPOIYKTOB 3A0 "CodrJlaiinTpeiin",
6 Russian OLP NL coJIeprKalInii B cede HeOOXOMMbIe Ne21/2010 ot 04.05.2010 Heuck.
Academi cEditi on+ o(HCHBIE IPOTPAMMBI npaBo. beccpouno
00O "Cod¢rnaiin Tpeia" Ne
. [lonb30oBarenbcKas onepaluoHHas Tr096148 ot 29.09.2020, Heuck.
7 Windows 10 patt g ’
crcTema MPaBO, CPOK JICHCTBUS JTUIICH3UH -
o 14.09.2021
1. MaTepHaJIl)HO'TeXHI/I‘IeCKOC obdecreyeHue JUCHUIIJINHBI
HanmenoBanue
CTCIIHATBHBIX OcCHaIIeHHOCTh CITeITUATBHBIX
No i/m Bug yuebHoi paboThl OV (S11(S:1717871 MOMEIICHUH ¥ TOMEIIEHUM IS
TIOMEIICHU M It CPC
CPC
VueOHas ayAUTOpHsl [10CKa ayauTopHas (2 mrT.)
VTSI IPOBEICHUS
3aHATUI
1 JleKIIMOHHBIE 3aHATHS WHTEPAKTUBHAS JJOCKA, MOHOOJIOK
JIEKIIMOHHOTO THUTIA,
(25 mt.)
IPYIIOBBIX U
WHIUBUTyaIbHBIX
KOHCYJIbTallUl
YueOHas ay TuTOpHs
JJI TIPOBEACHUA
SAHATHH CCMUHAPCKOTO |y oy e THBHAS TOCKA, MOHOBIIOK
2  |JIaGopaTopHbie pabOTHI THIIA, TPYIITIOBBIX U (25 mr.)
MHANBUIYaJIbHBIX '
KOHCYJIbTaLUM,

TCKYLICTO KOHTPOJIA




KoMIbroTepHbIii
KJIACC C BBIXOIOM B
WuTtepuer B-600a

MOH00;10K (30 mIT.), IpoeKTop,
DKpaH

CamocrosrenbHas pabota
oOyuarorerocs

YueOHast ayauTopus
IS TIPOBEICHHS
[PYIIOBBIX 1 MHTEpPaKTHBHAS J10CKA, MOHOOIIOK
4  |[[IpoMexyTouHas aTTeCcTalus WH/THBH/TY JTbHBIX (25 mrr)

KOHCYJIbTAIHH,
[IPOMEXKYTOYHOU
aTTecTaluu

8. Oco0eHHOCTH OpraHu3aluu o00pPa30BaTeJbHON JesITeJIbHOCTH JUIS JIMI[ C
OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIUI0B

JIuna ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 370p0oBbsi (OB3) 1 nHBauab6l UMEIOT BO3MOKHOCTD
OecIpensITCTBEHHO NepeMenIaThCsl U3 OAHOr0 yueOHO-1a00paToOpHOTO KopItyca B IpyIou,
HOJIHATHCS Ha BCE 3TAXH Y4eOHO-Ta00paTOPHBIX KOPIYCOB, 3aHUMAThCS B YUEOHBIX U UHBIX
MOMEIICHUSIX C YYETOM 0COOEHHOCTEH MCUX0(U3UIECKOr0 Pa3BUTUS U COCTOSHUSI 30POBBS.
Jns oOyuenust nmuny ¢ OB3 ¥ MHBaJIMIOB, UMEIOIIMX HAPYILIEHUS OMOPHO- IBUTATEIBHOIO
anmnapara, o0ecreyeHbl yCIIOBUA OECHpensITCTBEHHOTO JOCTyIa BO BCE y4e€OHbIE MOMEIICHMUS.
Nudopmartius o cenuanbHbIX YCIOBUIX, CO3AaHHBIX sl oOyvatomuxcs ¢ OB3 1 nHBanuao0B,
pasMmelieHa Ha caidite yHuBepcuteta WWw//Kgeu.ru. Hmeercss BO3MOXKHOCTH OKa3aHHS
TEXHUYECKOM  TMOMOIIM  aCCHCTEHTOM, a TaKXke  yCIyr  CypAONEPEBONYMKOB U
TU(DIOCYPIOTIEPEBOTUNKOB.

Jns apmantanmu K BochpusATvro JmnamMu ¢ OB3 w MHBaJMaaMu € HapyLIEHHBIM CIYXOM
CIPaBOYHOI0, y4eOHOTr0 MaTepuasa Mo JUCUUIUIMHE 00€CIIeYNBAIOTCS CIEAYIOIINE YCIOBHS:

- JUISL JTyqIlIeld OPUEHTALMH B Ay JUTOPUHN, TPUMEHSIOTCS] CUTHAJIBI ONIOBEIICHMS O HaJyaJle
Y KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS HA I0CKE);

- BHUMaHUeE cIabOoCIbIIIAEro 00yJaronerocsi NpyuBJIeKaeTcs Me1aroroM >kecTom (Ha
IJIe40 KJIaAeTcsl pyKa, OCYILECTBISETCS HEPE3KOE MOXIIONbIBAHUE);

. pasroBapuBas ¢ 00y4aroumcs, IeAaroruueckiuii pabOTHUK CMOTPUT HA HErO, TOBOPUT
SICHO, KOPOTKMMHU MPEJI0KEHUAMH, 0OecrieunBasi BO3MOKHOCTb YTEHUS 10 ry0am.
KomnieHcanusi 3aTpyiHEHHMH pEeYeBOr0 W MHTEJUIEKTYaJIbHOIO Pa3BUTHUS  CIA0OCIHBIIIAIINX
00y4Jaroumxcsi MPOBOAUTCS Iy TEM:

. UCIIOJIb30BAaHUSI CXEM, JMarpaMM, pHUCYHKOB, KOMIBIOTEPHBIX TPE3CHTALUNA C
TUMEPCChUTKaMU, KOMMEHTUPYIOIIUMHU OT/IEIbHbIE KOMIIOHEHThI H300paXeHHs;

- pEryJipHOTO MPUMEHEHHUs YIpakKHEHUH Ha TpaduuecKoe BBIACICHHUE CYIIECTBEHHBIX
IPU3HAKOB MPEIMETOB U SIBJICHUM;

- o0ecrnevyeHrs BO3MOKHOCTH JIJIs1 00Y4aroUIerocs MOJIYYUTh aIpeCHYIO0 KOHCYJIbTAIIIO
0 3JIEKTPOHHON MOYTE MO MEPe HEOOXOJUMOCTH.



Jlnst amantanuy K Bocnpusatyio guiiamu ¢ OB3 u mHBammaamMu ¢ HapyIIeHUSIMU 3PSHUS
CIIPaBOYHOTO, y4e0HOTO, MIPOCBETUTEIHCKOTO Martepuana, MIPETyCMOTPEHHOTO
00pa3oBaTenbHON POrPaMMO 10 BRIOPAHHOMY HAIPaBJICHHUIO MOATOTOBKU, 00ECTICUNBAIOTCS
CJIEYIOIINE YCIOBHS:

- BeJleTcsl ajanTanus oduiMalbHOrO caita B ceTd VHTepHEeT ¢ yderoM 0COoOBIX
NOTpeOHOCTe MHBAIMIOB IO 3pEHUI0, O0OECleurBaeTCsl HalUyue KpPymHOPUGPTOBOM
CIpaBOYHOM MH(GOPMAIIMH O PACIUCAHUU YUCOHBIX 3aHITHIA;

- TIeJIJarOTUYECKU pabOTHUK, €ro coOeceTHUK (TIPH He0OXOUMOCTH ), MPHUCYTCTBYIOIITHE
Ha 3aHATHH, TIPEACTABISIOTCS 00YyJarONUMCs, TIPH 3TOM KXl pa3 Ha3bIBACTCS TOT, K KOMY
negaroruyeckuii paboTHUK 0OpamaeTcs;

- JICUCTBUS, KECThI, IMEPEMEIICHUS MEJAarorH4ecKoro pabOTHHKA KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- eyaTHas WHQpOpPMANUS TPEAOCTABIACTCS KPymHBIM mpudpToM (0T 18 MyHKTOB),
TOTAJIBHO 03BYYHBACTCS;

- o0ecrneunBaeTcsa HEOOXOAUMBIN YPOBEHb OCBEILIEHHOCTH MTOMEIICHUH;

- TIPEIOCTABISIETCS BO3MOXHOCTh HCIIOJIb30BAaTh KOMIIBIOTEPHI BO BpEMsi 3aHATHA U
paBo 3amucu OOBICHEHUN Ha JUKTOGMOH (I10 JKEeJIaHUI0 00YYarOIIUXCs).

dopMa npoBeeHUs TEKYIIeH U MPOMEKYTOUHOM aTrTecTanuu s ooyyatomuxcs ¢ OB3
U WHBAUIOB OINPEACISIETCS TEAarorudecKuM pPaOOTHUKOM B COOTBETCTBUHM C YYEOHBIM
mwiaHoM. Ilpm HeoOxomumoct oOyuaromemycs ¢ OB3, wuHBammay ¢ yyeToM UX
WHJUBUAYAJIbHBIX  MCUXO(DU3UUECKUX  OCOOCHHOCTEH  JaeTcs  BO3MOXKHOCTh  MPOUTH
MIPOMEKYTOUHYIO aTTECTAIIMI0 YCTHO, MUCBbMEHHO Ha Oymare, MMChbMEHHO Ha KOMITBIOTEpE, B
dbopmMe TeCTUPOBaHUS U T.M., TUOO MPEIOCTABISACTCS JOMOTHUTEIBHOE BPpEMS TSl TIOTOTOBKH
OTBeTA.

9. MeToanuyeckue peKoOMeHIANH JIJIs IpenoaaBaTesieil Mo OpraHu3aiui BOCIUTATEIbLHOI
padoThI ¢ 00Yy4AOIUMHUCS

Metonnueckoe obecrieueHne nporecca BOCMUTAHUs 00YUYaOIMUXCsl BRICTYIAET OJTHUM M3
omnpenensomux  (HakTOpoB  BBICOKOTO KadecTBa oOpaszoBanus. IlpemomaBarens By3a,
JEMOHCTPUPYST BBICOKUH TPO(PECCHOHATN3M, SPYIUIINIO, YETKYI TPaXIAAHCKYIO MO3UIINIO,
CaMOJWCIWMIUINHY, TBOPYECKUU TMOAXOA B PEIICHUU MPOPECCHOHANBHBIX 3a/ad, B XOJe
00pa3oBaTeILHOIO MPOIecca CocOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOM JIMUHOCTH.

[Ipn peanuzanuu AWCIMIUIMHBI TIPEMOAaBaTeIh MOXKET HMCIOIb30BaTh CICAYIOIINE
METO/Ibl BOCITUTATEIHLHOU PAOOTHI:

- METObI (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, TUCITYT, BHYIIICHUE, HHCTPYKTaxX,
KOHTPOJIb, 00BSICHEHUE, TPUMEDP, CAMOKOHTPOJIb, PACCKa3, COBET, YOCXKACHHUE H JIP.);

- METOJIbl OpTaHU3aINK JCATEIHPHOCTH M (OPMHUPOBAHMS OMbBITA TMOBEICHUS (3a7aHUE,
0OIIIeCTBEHHOE MHEHHUE, TeJaroruieckoe TpedoBaHUE, TOpPydYCHHE, MPUYUYCHUE, CO3JaHUe
BOCITUTHIBAIOIIUX CUTYallUW, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METO/Ibl MOTHBAIINH JEATEIHLHOCTH U MOBeIeHU (0100peHne, MOOMpPEHNe COUaTbLHOM
aKTUBHOCTH, TTOPUIIAHKE, CO3/IaHUE CUTYaIlUN yCIieXa, CO3/IaHne CUTYaIlUN JIJIST YMOIIMOHAIIEHO -
HPaABCTBECHHBIX MEPEKUBAHUN, COPCBHOBAHUE H JIP.)

[lpn peanuzanmu JUCHUIUIMHBI TPETOJABATENb JOJHKCH YYHUTHIBATh CIICAYIOIINE
HaNpaBIICHUS] BOCIIUTATEIHPHON JAEITETbHOCTH:

I pasxcoanckoe u nampuomuieckoe OCHUMaHue.

- hopmupoBaHue y 00y4arOIIUXCS IIETIOCTHOTO MUPOBO33PEHHUS, POCCHICKON UICHTHYHOCTH,
YBaXXEHUS K CBOEH CeMbe, OOIIECTBY, TOCYAaPCTBY, MPUHATHIM B CEMbE M OOIIECTBE TyXOBHO-



HPABCTBCHHBIM M COIMOKYJIBTYPHBIM IIEHHOCTSM, K HallMOHAIBHOMY, KYyJbTYPHOMY U
UCTOPUUYECKOMY HACIIEIIO0, (HOPMUPOBAHNE CTPEMIICHHS K €70 COXPAaHEHUIO U PA3BUTHIO;

- popMupoBaHue y oOydYaromMxcs aKTUBHOM TPaKIAaHCKOW IO3HMIIMH, OCHOBAHHOW Ha
TPaUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPAaBCTBEHHBIX IIEHHOCTSIX POCCUMCKOTO OOIIECTBA, JIJIs
MOBBIIIIEHUS CITIOCOOHOCTH OTBETCTBEHHO PEaHM30BBIBATh CBOM KOHCTHUTYIIMOHHBIE TpaBa U
00513aHHOCTH;

-pa3BUTHE TIPAaBOBOM M TIOJUTUYECKOM KYJIbTYphl OOYYarOIIMXCs, paclIupeHue
KOHCTPYKTHUBHOI'O y4acTHsl B NMPUHATHH PEIICHUM, 3aTparvBalolMX WX IpaBa U MHTEPECHI, B
TOM 4YHCIIE B pa3IMYHBIX (opMax CcaMOOpPTaHW3alllid, CaMOYTPABIICHUS, OOIIECTBEHHO-
3HAYUMMOM JIESATCIbHOCTH;

- bopMupoBaHHE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MTO3BOJISIONINUX TPOTUBOCTOSITH IKCTPEMHU3MY, KCEHO(DOOMH, TUCKPUMHUHAITIN TI0 COIMATLHBIM,
PENUTHO3HBIM, PacoBBIM, HAIIHOHAJIbHBIM pu3HaKaMm, MEKITHHYECKOM u
MEXKOH()ECCHOHATLHOW HETEPITUMOCTH, IPYTUM HETaTUBHBIM COIIMAIBHBIM SIBIICHUSIM.

JlyxosHo-npascmeennoe socnumatue:

- BOCIIUTAaHWE YyBCTBa JOCTOMHCTBA, YECTH M YECTHOCTU, COBECTIIMBOCTH, YBAaXKEHHUS K
POAUTENAM, YIUTEISIM, JIFOASM CTapIIEro MOKOJICHHS;

- opMHpoBaHUE MNPHUHITUIIOB KOJUICKTHMBU3MA M COJUIAPHOCTH, JyXa MHJIOCEpIUsS U
COCTpa/iaHusl, TPHUBBIYKK 3a00TUTHCA O JIIOMASX, HAXOJANIUXCA B TPYAHOM >KU3HCHHOM
CUTYaIH;

- opMHupoBaHHE COTUIAPHOCTH M YYBCTBA COIMAJIBLHOM OTBETCTBEHHOCTH IO
OTHOIIEHUI0O K JIIOASM C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 37J0POBBS, IPEOIOJICHHE
TICUXOJIOTHYECKUX OapbhepOB MO0 OTHOIICHHIO K JTFOSM C OTPAaHUYCHHBIMHA BO3MOKHOCTSIMU;

- hopMUPOBaHKE YMOIMOHATHLHO HACBIIIEHHOTO U TyXOBHO BO3BBIIICHHOTO OTHOIICHHS K
MUPY, CTIOCOOHOCTH U YMEHHUS TIEPEIaBaTh APYTHM CBOM AICTETUUCCKHUI OTIBIT.

Kynemypno-npoceemumenvckoe gocnumanue:

- hopMupOBaHKE YBAXKEHUS K KYJIbTYPHBIM IIEHHOCTSAM POIHOTO TOPOAA, Kpasi, CTPAHBI;

- hopMUPOBaHKE AICTETUICCKON KApTUHBI MHPA;

- TIOBBIIIIEHUE TTO3HABATEILHON aKTUBHOCTH O0YYarOIIMXCS.

Hayuno-obpazosamenvruoe socnumanue:

- hopMupoBaHUE y 00YyJarONTUXCS HAYIHOTO MHUPOBO33PCHHUS;

- hopMuUpOBaHKE YMEHUS MOTyYaTh 3HAHUS;

- dbopMHpOBaHNE HABBIKOB aHaJIM3a W CHHTE3a WHGOpMAIMH, B TOM YHCIIC B
npodeccruoHanbHOi 001acTH.



JIuer perucrpauyu usMeHeHU

JlomoyiHeHusl 1 U3MEHEHUs B paboueil mporpaMme JUCHUIIMHBL Ha 20 120

y4eOHBIN TOJT

B IMporpaMmy BHOCATCA CIICAYIOINUC U3MCHCHUA!

1.
2.
3.
Ykaszviearomces HoMepa CmpaHuy, Ha Konopuslx
6HECEHbl USMEHEHUA,
u Kpamko ﬂaemc;z xapakmepucmuka smux

U3MeHeHUl

[Iporpamma onoOpeHa Ha 3aceganuu Kadeapsl -pa3paboTunka « » 20 r.,
pOTOKOJI No

3aB. kadeapoii Cwmupnos FO.H.
[Iporpamma ogoOpeHa METOTUIECKAM COBETOM MHCTUTYTA
« __» 20 T., TPOTOKOJT No
3am. aupekropa mo YMP / /

Tloonuce, oama
CormnacoBaHo:

PykoBomuresns OITOIT / /

Toonucw, dama
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Hampasnenne
[IOATOTOBKH 01,03,04 INpukiagaas MaTeMaTHKA

Hampasnennocts (mpoduiib)

Kpamuduxamms OakanaB



OneHouHble MaTepHallbl O AUCLHUIUIMHE «MaTeMaTUuecKue OCHOBBI MCKYCCTBEHHOTO MHTEJUIEKTa» -
KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepHalIOB, MPEJHA3HAUYCHHBIX JUIsI OIEHUBAHMS PE3YJIbTaTOB
00yYeHHs Ha COOTBETCTBUE MHANKATOPAM JTOCTHKCHHS KOMITeTeHIIUU(1):

[IK-2 CriocobeH npoeKTHpoBaTh MaTeMaTHIECKOe U MHPOPMALIMOHHOE 00ecrieueHIe NHTEIUIEKTYaJIbHBIX
1 “HGOPMAITMOHHBIX CUCTEM

[IK-2.1 [TpoekTrpyeT KOMIIOHEHTHI HHTEJUIEKTYIbHBIX 1 HHPOPMALMOHHBIX CUCTEM

[IK-2.2 Co3maer MpOEKT CHUCTEMBI YIpaBJIeHHUS OW3HEC-TIPOLECCAMU B TOM YHCJIE C NPUMEHEHUEM
METOJIOB HEUPOHHBIX CETEH

OneHuBaHue pe3yibTaToB OOy4YEHUS MO AMCLUMIUIMHE OCYIIECTBISETCS B paMKaxX TEKYIIET0 KOHTPOJIS
YCIIEBaeMOCTH, TPOBOIUMOTO 110 OaiIbHO-perTuHroBoM cucteme (BPC), n mpoMexyTOuHOH aTTecTaluu.

Texymuii KOHTPOJb YCIEBAEMOCTH OOeCIeYrBaeT OLICHMBAHME Ipollecca OOYYEHHS MO AUCLMILIMHE.
IIpu TekylieM KOHTPOJIE YCIIEBAEMOCTH UCIIOJIb3YIOTCS CIENYIOLIME OLEHOYHBIE CPEJICTBA: JOMAIIHEE 3a/laHue,
nabopatopHbie paboThI, KOHTPOJIbHASI pab0Ta, 3a4eT C OIEHKOM.

[IpomexyTouHass arTecTanyss HMMEET LEJIbI0 ONPEAEIUTh YPOBEHb JOCTH)KEHMS 3allJIaHUPOBAHHBIX
pe3yNbTaToB 00yUYeHUs MO AUCHUILTHHE 32 7 cemecTp. Dopma MpoMeKyTOUHOM aTTeCTalluu 3a4€T C OLIEHKOM.

OneHouyHble MaTepuaibl BKIIOYAKOT 33JaHUs U1 IPOBEJACHHS TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MIPOMEXKYTOYHOM aTTeCcTaluu 00y4aroXcs

1. TexHoyiormyeckasi Kapra

Cemectp 7
YPOBEHb OCBOCHUS AUCIUILINHBI, OAIUTBI
Homep Ko HEYI0B-HO| yJI0B-HO | XOPOILO | OTJINYHO
pa3z[e_]‘[a/ HaunmenoBanue I/IH,Z[I/IKH.TOpa
Bun CPC OLIEHOYHOT'O
TEMBI JOCTHKEHUS He SAUTEHO
Anc- cpeictBa KOMIIETEHIIMI | 334YTEHO
UTLTHHBI
. Hwmxe . N
HU3KAN CpeTHUM | BBICOKHIA
CpeIHero
Tekymmii KOHTPOJIb YCIIEBAEMOCTH
N3ydenne MK -2.1
1 TEOPETUIECKOTO Coc K _2'2 Memnee 7 7-8 9-11 12-15
MaTepuasa '
N3ydenue
TEOPETUIECKOTO
MmaTepuana. [logroroBka K -2.1
2 OTYETOB o OJIP, OII3 K _2'2 Menee 7 7-8 9-11 12-15
nmabopaTopHOii paboTe u '
MPaKTUIECKUM
3aHATHSAM
N3yuenue
TEOPETUYECKOTO
marepuaia. [lonroroska K -2.1
3 OTYETOB o OJIP, OII3 K _2'2 Menee 7 7-8 9-11 12-15
nabopaTopHOH paboTe u '
MPaKTUIECKUM
3aHATUSIM




N3yuenue
TEOPETUUECKOTO
Marepuaia. [lonroroBka
TYETOB it K -2.1
4  |OTHCTO °  oup, 0113 Menee9 | 9-12 | 12-13 | 14-15
1a6opaTOpPHBIM IIK -2.2
SaHATHIM U
MTPAKTUICCKIM
3AHATHSIM
HUtorg menee 30 | 30-39 40-49 50-60
[IpomexxyTouHas aTTecTamms
DKk3ame
[1IK-2.1
. HAIMOH
[ToaroToBka K 3a4eTy C OLIEHKON LI [1K-2.2 Menee 25 | 25-29 30-34 35-40
OuIIeThI
Hroro 6amiios  0-54 55-69 70-84 | 85-100
2. [lepevyeHb OIIEHOYHBIX CPEICTB
Kpatkas xapakTeprcTHKa OIICHOYHBIX CPEICTB, HCIIOIB3yEMbIX MTPH TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH U
MIPOMEXKYTOYHOH aTTeCTAIlM! 00YYArOIIETOCs 110 TUCIIUATUITHHE:
HaumenoBanue
O11eHOYHBIE
OLIEHOYHOI'O Kpatkas xapakTeprcTruka OIIeHOYHOTO CpeCTBa
MaTepHaITbI
CpeacTBa
CpencTtBo  KOHTpOJS, OpPraHM30BaHHOE Kak cHeluaibHas Oecena BOMDOCHL 110
CobecenoBanue [pernojaBaTenss ¢ OOydYalOIUMCS Ha TEMbI, CBSI3aHHBIE C HU3y4aeMoi agnen
(Coc) TUCLUIIIMHOM, W pacCYMTAaHHOE Ha BBIICHEHHWE o0beMa 3HAHUU HHEHHHHXHH
00y4aromerocs Mo onpeeIeHHOMY pa3eny
Oruer 1o |(CpeICTBO OIIEHKH YMEHUS TPUMEHSTH ITOJTYICHHBIC TEOPETHUCCKHUE 3HAHUS
71a00paTOPHOI  |IJIsI pEIIeHUs MTPUKIIAIHBIX 3a7ay. Kowmmrekr 3a1a4 u
pabote 3ajaHve HaMpaBJI€HO Ha OLEHUBAHME KOMIIETEHIHUA IO JUCHUILIMHE, 3aIaHuH
(OJIP) COJICPKUT YE€TKYIO HHCTPYKIIMIO 1O BHIMOJIHEHHUIO UITH allTOPUTM JeHCTBUI
Ortuer o
npakTudeckuM |CpeacTBO, TO3BOIISIONIEE OLIEHUTh MOTYyYeHHBIC TEOPETUUECKIE 3HAHUS B Komrexr
3aJaHUSIM MPAKTUYECKOUN CUTYaIUH. 3aJaHuN
(OI13)
Bomnpocs! o
3auyer ¢ TemMam/pazaenam
N CpeAcTBO KOHTPOJIISL yCBOGHUS yUeOHOTO MaTepraia JUCIUTUIHHEI,
oreHkoit (30) JACITATITNH.
KommnekT 3amag




3. OueHo4YHbIe MATEPHUAJIBI TEKYIIEr0 KOHTPOJIA YCIeBAeMOCTH 00y4aloMXCsl

HaumenoBanue
OLIEHOYHOI0 CobecenoBanue no pazaeny 1 «BBeqeHue B HCKYCCTBEHHbBIN HHTEIEKT)
cpencTBa
[Ipencrarnenne u OrneHOYHBIE MaTepHai COJIEPKUT 15 BOITPOCOB 10 pazerny
coJiepKaHue [Ipumeps! BOmpocoB Mo pa3aeny AUCHUIIINHEI
OLIEHOYHBIX 1. MickyccTBeHHBIN HHTEIUIEKT 3TO -
MaTepHajioB BapuanTs! oTBeTa:

[ ] nHanpaBnenue, KOTOpOE MO3BOJISIET PEIIaTh CIOKHBIC MATEMAaTHYSCKUE 3a/1a41 HA
SI3BIKAX MPOrPaMMHUPOBAHUS;

[x] HampaBieHne, KOTOPOE MO3BOJISIET PeNIaTh HHTEIUIEKTYAIbHbIE 33/]a4H Ha
MTOIMHOKECTBE €CTECTBEHHOTO SI3bIKA;

[ ] HanpaBnenune, KOTOpOE MO3BOJISET PeIIaTh CTATUCTUUSCKHE 3a]a4H Ha SI3bIKaX
MIPOTPaAMMHUPOBAHHS;

[ ] HanpaBnenune, KOTOpOE MO3BOJISET PEIIATh CIOKHBIC MATEMATHUCCKHE 33a4H Ha
SI3BIKAX MPEACTABICHUS 3HAHUH

2 /Kakue cuctembl uckyccrBeHHOro uaTeiuiekta (CHMN) BxonsaT B cocTaB cucTeM
OBPUCTUYECKOTO MOUCKA?

Bapuanr b1 oTBeTa:

[ ] efipocucrembr

[X] UTPOBBIE CUCTEMBI

[x] cucTeMBI pacTio3HAHUS

[ ] aKCTIEpTHBIE CUCTEMBI

3.UT0 Takoe HeUeTKOE MHOKECTBO?

Bapuants! oTBeTa:

[ ] MHOecTBO 3HAYEHUIA, OTIPEACTSIEMBIX CIIyIaiHBIMU BETHYMHAMHU

[x] COBOKYITHOCTB CIIOBECHBIX XapaKTEPUCTHK B BUIe 0230BOI MIKAIbL, M (YHKIIUS
MIPUHAICKHOCTH MX TaHHOW IIKae

[ ] MHOkecTBO 3HaYEHUIA, OTIPEIEISIEMBIX BPEMEHHBIMH COOTHOIICHHUSIMH

[ ] CoBOKyMHOCTD CIIOBECHBIX XapaKTEPUCTHK M3 3a1aHHOTO aa(aBUTa U YUCIOBBIMH
XapaKTepUCTUKAMHU

4.Kakwue cuCTeMbl UCKYCCTBEHHOT'O HHTEIIJIEKTa BXOJISIT B COCTAB CUCTEM, OCHOBAaHHBIX Ha
si3pIKax? BapuaHTel oTBeTA:!

[X] PKCTIEpTHBIE CUCTEMBI

[x] mHTeNeKTyanpHble 111111

[ ] HEeitpocucTeMBI

[x] poOOTOTEXHUYECKHE CUCTEMBI

[ ] cucremsl oOmeHUs

[ ] urpoBsie cuctembl

Kputepuu ouenku u
HIKaJla OLCHUBAHUS
B Oastax

[Ipu onteHke cobecer0BaHMs YUUTHIBAIOTCS CIEAYIONINE KPUTEPUH:

1.3Hanue MaTepuaia

2. IlocnenoBaTenbHOCTD U3I0XKEHUS

3. Biiajenue peubto U TEPMUHOJIOTHEH

4. [IpuMeHeHue KOHKPETHBIX TIPUMEPOB

[Ixana oneHUBaHUS:

ConeprkaHre Marepuaga PacKpbhiTO B MOJHOM OObEME, IMPEIyCMOTPEHHOM MPOrpaMMOit
JUCIHMILINHBI, COJIEpXKaHKe MaTeprala PacKphITO TOCIEI0BATEIbHO, JOCTATOYHO XOPOIIIO
MPOJyMaHO, MaTepual H3JI0KEH TPAMOTHBIM SI3BIKOM, C TOYHBIM HCIOJIh30BAHUEM
TEPMHUHOJIOI'MH, TIOKa3aHO YMEHHE WILIFOCTPUPOBATH MaTepHajl KOHKPETHBIMH IPUMEPaMHK
- 15 Gamnos;

ConepkaHre maTepualia PacKpbhITO JOCTATOYHO IIOJNHO, ITOKa3aHO O0Ilee MOHWMaHHUe
BOIIPOCa, TMIOCIIEAOBATEIIEHOCTh M3JIOKEHUS Marepualia JOCTaTOYHO IIPOyMaHa,
MIpUBEICHUE PUMEPOB C HE3HAYUTEIHHBIMHU OIHOKaMu - 11 6aios;

ConepkaHue MaTtepuana pPacKpbITO HEIMOJIHO, TOKa3aHO oO0Iee MOHUMAaHHME BOIPOCa,
JIOCTaTOYHOC JUTSE JTAJTbHEHTIIETO W3YYCHUS MIPOrPaMMHOTO MaTepuana,
MOCIIEZIOBATEIFHOCTh M3JIOKEHUs] MaTepuajia HeIO0CTaTOYHO MpOoAyMaHa, MPHUBEICHUE
MIPUMEPOB BBI3BIBACT 3aTPYAHCHHE - 8 OAIIOB;

He packpbITo OCHOBHOE COjepKaHHE Y4YeOHOTO Marepualna, IMyTaHWIA B W3JI0XKCHHU
MaTepuana, JOMYIIEHBl OMMMOKH B OINpEeNelIeHHH TOHATHH, HEyMEHHE NPUBOJIUTH
MIpUMEPHI TIPH OOBSICHECHUH MaTepHaia - OaJIoB.

MaxkcuManbHOE KOTHYECTBO 0auioB - 15 6asios.




HaumeHnoBanue
OLICHOYHOI'0

Jla6opaTopHbie padoTa

[IpencraBnenue u
coZepKaHuE
OLICHOYHBIX
MaTepHajoB

[ Ipumepul 3a0anuil Ha 1a6OpamopHyr pabomy
C nomorpio dpeitmBopka PyTorch ms perienns 3agaun kinaccu(UKaluy pean30BaTh MUHUMYM
3 HelipoHHble cetu apxuTekTyphl Resnet (Resnetl8, Resnet20, ResnetllO). IIpoBectu 00ydeHue HY
nmatacere CifarlO B Google Collaboratory.

CoctaButs Tabmuiyy. [loctpouts rpaduku accuracy u loss Ha Banumamnmm.

[IpoBecTy aHanu3 BAVSIHHUS TUIIEPIIAPAMETPOB Ha 00y4eHue nmoctpoeHHbix MHC.

IIporpaMMHBIi KOJ ¢ BallMMK KOMMEHTapHsIMH M Tpaduku HOKHBI OBITH B Jupyter Notebook
(popmar ipynb).

YMeTs 00BSICHUTH CBOH KOII.

Kputepuu orieHKH 1
[[IKaJIa OLICHUBAHW B
OasIax

Orenka 3a 1abopaTtopHbie padOTHl yIUTHIBAET:
-Hackonbko TOYHO CTyIEHT BBINONHWI 3aaHue, cHOPMYIHPOBAaHHOE B Ja0OpPaTOPHOH padoTe; 1
CreneHp ¥ MOJTHOTY YCBOGHHBIX HABBIKOB PaOOTHI ¢ OMOIMOTEKaMU TIIyOOKOTO 00YUCHUS;
-Hackonbko CTyAeHT NpaBUIbHO U apryMEHTHUPOBAHO OTBETHJI HA BCE BOIPOCHI IPH OOCYKACHUM
BBITIOJTHEHHOTO 33aHUS;

-KagecTBO MOIENM Ha TECTOBOW BRIOOPKE MJIS ITOCTABIICHHOM 3aauH.
[lIxana oyenusanusi:

Bricokuii ypoBeHb 3HAHHMH TEOPETHUECKOTO0 MaTepHaja, NPAaBHIIBHO BBHINOJHEHBI BCE 3aJaHUS B
COOTBETCTBUU C Tpe6OBaHI/I}IMI/I, IMOJIHBIC OTBCTHI HAa BOIIPOCHI, MPAaBUJIbHO BBIIIOJIHCHBI JOMAIIHNG
3aJlaHusl, CBOEBPEMEHHO MPEJIOCTABIICH OTYET O BHIMIOJIHEHUH PA0OTHI - 9 GallioB.
TeopeTnuecknii MaTepuan 3HACT, NPABIJIBHO BBIIIOJHEHBI BCE 3aJaHMs, OTBETHI HA BOIPOCHI HY
IIOJIHBIC, JOMAIIHHUEC 3aJaHWsA BBIIIOJIHCHBI HE B IIOJJTHOM 06’IJCMC, MpeaoCTaBJICH OTYET (
BBIIIOJTHCHUN pa6OTBI, JII/I6O B CJIydac HECBOCBPEMCHHOI'O MPE€AOCTABJICHUA OTYETA UJIU C HAJTUINEM
HECYIIECTBEHHBIX OIIMOOK B BHINOJIHEHNUH JIAOOPATOPHBIX 3a1aHUsX -8 OayuioB
Bemonneno He Bce, HO Oonee 50% 3amanuii naGopaTtopHOil pabOTH, AOMAalIHEE 3aJaHUE HQ
BBITIOJTHEHBI, HECBOEBPEMEHHO MPEJOCTABIICH OTYET O BHITIOJTHEHUH PabOoTHI - 5 Oalios.
Bemonueno menee 50% naGopaTopHOil paOOThI, HE BBINOJIHEHO IOMAIIHEE 33JaHUE, OTYET (
BBITIOJTHEHUU Pa0OTHI He TipefiocTaBieH- 0 6amioB
MaxkcuManbHOe KOJTHMYeCTBO OayuioB - 9 6anioB.

HanmeHnoBanue
OLIEHOYHOI'0 IIpakTH4yeckue 3a1aHUA MO KYpCY
cpencTBa
IIpencraBnenue u Ilepeuenb npakTUYECKUX 3aJaHUH:
cozepKaHue 1. [TocTpouTs MOMIEIH MPEICTABICHUS 3HAHUI B IPEAMETHOM 00JIacTH
OIICHOYHBIX 2. [MocTpouTs Gpeiim 11 TOHATHS «CTYASHT»
MaTepUaioB 3. PazpaboraTh SKCHIEPTHYIO CUCTEMY T10 3aJIAHHOW MPEAMETHOH 00JIacTH

Kputepuu onieHku
U IIKaJa
OLICHUBAHUS

B Oayiax

MakcuMaTbHOE KOJTIMYECTBO OAILIOB 3a MPAKTUYECKOE 3a/1aHKe — 6

Ot 5 10 6 6aJIIOB OIIEHUBAETCS, €CIIA 00YUAIONIUICS CBOOOAHO MPUMEHSET MTOTYyYCHHBIC 3HAHHS
MIPY BBITIOJTHEHUH MTPAKTHYECKUX 3a/IaHUH; BBIIOJHWI PaboTy B IOJTHOM 00BEME C COOTFOICHUEM
HEeOOXOIMMOIi ITOCIEI0BATEILHOCTH JEUCTBHIA;

OT 4 10 5 6a)UTOB OIEHUBAETCS, €CIIM paboTa BHITTOJIHEHA B TIOJIHOM 00beMe, HO TOMyIIeHbI 3-5
HEJI0YETOB U 00YYArOIIUNACS MOXKET UX UCIIPABUTH CAMOCTOSITEIILHO;

Ot 2 g0 3 Oa/IOB OLIEHUBAETCS, €CJIM MPAKTHUYECKass padoTa BBHIMOJIHEHA HE IOJIHOCTHIO, HO
00BbEM BBITTOJIHEHHOW YacTH IMO3BOJIAET MOJYYUTh HPABUIIBHBIC PE3YJIbTaThl M BBIBOJBI; B XOJE
BBINIOJIHEHHS paOOThl 00YYaIOLIHICS MPOIEMOHCTPUPOBAJ ClIa0ble MMPAKTHYSCKUE HABBIKH, OBLIH
JIOTTYIIIEHBI OIIUOKY;

Ot 1 1o 2 6auioB OLIEHWBAETCS, MPaKTHYeCKass paboTa BHIMIOJHEHA HE TOJHOCTHIO U 00BbeM
BBITIOJTHEHHOH paboThl HE TO3BOJSIET CIENIaTh MPABWIBHBIX BBIBOZOB, Y O0YYaroMIErocs JIHIIb
OTJENbHEIC MTPEJICTABICHUS 00 U3yUYeHHOM MaTepHase, OOJbIIas 4acTh MaTepHuaia He yCBOCHa.




OueHoYHBIE MaTEPHAJIbI IPOMEKYTOYHOH aTTeCTAMH

HanmeHnoBanmue
OLIECHOYHOI'0 3auer ¢ oLeHKOMH
cpeacTBa
[Ipencranenne  u | OLlEeHOYHBIC MATEPUANIBI, BRIHECCHHBIC HA 3a4€T C OLEHKOM, COCTOST U3
coJiepKaHue 9K3aMEHAIMOHHBIX OMIeTOB. B Ka)kaom Omiere mpucyTCTBYET TEOPETHIECKHIA BOIIPOC U3
OLIEHOYHBIX crucKa 0a30BbIX BOMPOCOB K 3K3aMEHY U 3a/IaHUe MPAKTUIECKOTO XapaKTepa s
MaTepHajIoB MTPOBEPKHU MPaKTUIECKUX yMeHUH. Beero 25 sk3aMeHaIMOHHBIX OUJIETOR.

[Tpumeps! 3K3aMEeHAIIMOHHBIX OUIIETOB:

Buner Ne 1

1. HckyccrBenHsle HelipoHHble ceTd. [Ipunnumne noctpoenust. OCHOBHBIE QYHKIIUH
aKTUBAIIMM HEHPOHOB.

2. B moxymeHnTauuu pytorch MOXHO HalTH clieaytomue QyHKIMA aKTHBAIIUH:

ELU, Hardtanh, LeakyReLU, LogSigmoid, PReLU, ReLU, ReLU6, RReLU, SELU,
CELU, Sigmoid, Softplus, Softshrink, Softsign, Tanh, Tanhshrink, Hardshrink.

Haiitn QpyHKIMIO akTHBAIMK, KOTOPAsi IPUBOAUT K HAUMEHBIIIEMY 3aTyXaHUIO TPaHeHTa.
s mpoBepku coznaiite HC, koTopast OyneT uMeTh BHYTPHU 3 TOJTHOCBSI3HBIX CJI0, 110 1
HEHPOHY B KaXXI0M 0e3 HelipoHOB cMelleHns. Beca 3Tux HelpoHOB
MPOMHULMATN3UPYHTEe equHniaMy. Ha Bxox B 3Ty ceTh Oyzaere moxaBaTh 4ucia U3
HOpMasbHOTro pacnpenenenus. Cnenars 200 3amycKoB U TOCUUTATh CpelHEE 3HAaUEHUE
rpaaveHTa B epBoM cioe. Haiinute Takyro ¢pyHKuuio, Kotopas OyaeT naBatb
MaKCHUMaJIbHbIE 3HAaUEHHUs IPaJUEHTa B IIEPBOM ciioe. Bee GyHKIMM akTUBALMU HYKHO
WHUIHAAIN3UPOBATH C apryMEHTaMH 110 YMOJTYaHHIO (IyCTHIMUA CKOOKaMH).

Buner Ne 2

1. Axroputm oOpaTHOTO pacpOCTpaHEeHHS OMIHOKH. JJOCTOMHCTBA 1 HEAOCTATKH
anroputMa. [loHsTHE MTapanya ceTH U IPUYMHBI €T0 BOSHUKHOBEHHUSI.

2. Peanmmzosars ResNet20 nina CIFAR1O0.

W3 6ubimorexu torchvision (craBurcst BMecte ¢ pytorch), MOXKHO UMITOPTHPOBATH
ResNetl8 komanaoi

from torchvision.models import resnetl8

Jlob6asbre L2-perymspusaimto. B PyTorch ona aktuBupyeTcst ¢ moMomipio rmapamerpa
weight decay B onTumu3arope. 3HadeHue 00bIuHO BbIOUparoT u3 [le-3, le-4, le-5].
[Tpumep:

optimizer = torch.optim.Adam(model.parameters(), Ir=le-4, weight_decay= 1 e-5)
CocraButh Tabauiyy. ['paduku accuracy u loss va Banmuganuu. [Iposectr aHamu3. YMeTh
0OBSICHUTH CBOH KOJI.

Kputepuu ouenku u
IKaJIa OLCHUBAHUS
B Oastax

CryneHT TsSHET OWieT, B KaxaoM Ousere aBa Bompoca. OIMH BOIPOC MO TEOPETUUSCKOM
4acTH Kypca, OpYyrod - mpakthdeckoe 3amganme. Ha moaroroBky maercs 60 MUHYT.
CTygeHT MOXXET JAeNaTh 3alUCH MPU MOATOTOBKE K OTBETY U MOJb30BATHCA UMHU IPHU
OTBETE, OJHAKO YTEHHE OTBETa IO JMCTKYy Oymaru He mpuHuMaercsa. lIpemomaBareinn
BBICTYIIMBAET OTBET CTYACHTA IO MEPBOMY BOIPOCY, 3aJaeT JOMOJIHUTEIbHBIE U
YTOUYHSIOIINE BOIIPOCHI.

BTopsiM BommpocoM B OmiieTe CTYACHT MOJIydaeT nmpakTudeckoe 3ananue. CTyneHT
JIOJDKEH pa3padoTaTh aITOPUTM PEIICHUS 33/1a4l U PEaIn30BaTh €ro C TIOMOIIBIO CPEJICTB
si3pika python. Pa3zperieno npumeHeHre I0OBIX CICHATH3NPOBAHHBIX OUOIHOTEK U
(hpertMBOPKOB.

[Ipu BeICTaB/IEHUH OAJIJIOB 3@ OTBETHI HA BOIPOCHI M 33J]JaHHE B OMJICTE YUUTHIBAIOTCS
CJIeAYIOLUE KPUTEPUU:

[Ipu BIcTaBNIEHNN 6AJIIIOB 32 OTBETHI HA BOIIPOCH! YIUTHIBAIOTCS CICIYIOIINE KPUTCPUH:

1. 3HaHHENOHATHI, KaTerOpUit

2. BnaneHue MeTomaMu M TEXHOJIOTHSIMH, 3aIUTaHUPOBaHHBIMU B PIT/]

3. BrnaneHue crienuanbHBIMA TEPMHUHAMU M UCTIONB30BAHUE UX MPU OTBETE.

4. Ywmenue oObACHSITH, 1E7aTh BBIBOIBI U 000OIICHNUS, TaBaTh apryMEHTUPOBAaHHBIC
OTBETHI

5. Jlorm4HOCTH M MOCJIEA0BATEILHOCTLOTBETA

OTBeT MOKa3bIBaET MPOYHBIC 3HAHKUSA OCHOBHBIX ITPOIIECCOB U3YIaeMOM MTPEAMETHOM
00J1aCTH, OTIMYACTCS TTyOHHOM U MOJTHOTON PACKPBITUS TEMBbI; BIIaICHUE
TEPMHUHOJIOTHYECKUM aIllapaToM; YMEHUE OOBSCHATH CYIIHOCTD, SBICHUH, TIPOIIECCOB,
COOBITHH, JIeNaTh BBIBOJBI M 0000IIECHUS, TaBaTh ApTYMEHTUPOBAHHBIC OTBETHI,
MIPUBOJIUTH TTPUMEPHI; CBOOOTHOE BIIaJICHIE MOHOJIOTHIECKON PEUbI0, TOTHYHOCTh U
[IOCJIeI0BATEIHLHOCTE 0TBeTa - 30 6asIos.




OTBET MOKa3hIBACT XOPOIINE 3HAHUS OCHOBHBIX IMPOIIECCOB U3YYaeMOi MpeIMeTHON
o0acTy; BIaeHIE TEPMUHOJIOTHYSCKUM aIapaToM; YyMEHUE OOBSICHATh CYIIHOCTD,
SIBIICHUH, ITPOIIECCOB, COOBITHH, JIENIATh BEIBOABI H 000OIICHHS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, IPUBOJAUTH IPUMEPHI; CBOOOTHOE BIIa/ICHUC
MOHOJIOTHYECKOH Peubl0, IOTUYHOCTh U MOCIEA0BATEIEHOCTh 0TBeTa. OIHAKO
JIOTTyCKaeTCsl He3HAYUTEIbHBIC HETOYHOCTH B OTBETE - 25 Oaa.

OTBeT He TOJHBIN, ¢ HeJJOCTATOYHON NTyOWHON M TOTHOTON packpbIThs - 20 6asoB.
OTBET MOKa3bIBAET MUHUMAIILHO JIOYCTHMEBIN YPOBEHb 3HAHHUIA,

HMEET MECTO MHOT'O OLIHOOK IpH OTBETE Ha BOMpockl-10 0amioB OTBEThI HA BOIIPOCHI HE
packpbITh - 0 OaIoB

[Tpu BEICTaBNICHUY 0AJUIOB 3a 33JJaHUE B OMJICTE YYUTHIBAIOTCS MPABUIBHOCTh
BBITIOJTHEHHS TTPAKTHYECKOTO 3a1aHuUs

3amaHue BBIIOJHEHO MOTHOCTHIO - 10 6asios

3aaHue BBITIOJHEHO C HE3HAYNTEIILHBIMH OITHOKaMH - 8 6ayuIoB

3ananue BoiosHeHO Ha 50% - 5 6aios

MsHoro omubok - 2 6aia

He Bemomnaeno - 0 6amios

MakcumMaibHOe KOJTHYeCTBO 0aJ10B 3a dKk3aMeH - 40.
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