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Pabouass mporpamma aucuuruinebl «HelpocereBble Mojenun» COCTaBiI€HA B
COOTBETCTBHUH C (PeiepajIbHBIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
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[Iporpammy coctaBui:

E.B. KazakoBueBa, crapiimii mpernogaBaTenb Kadeapsl aHaan3a /( /
JAHHBIX U UCKYCCTBEHHOTO MHTEIIJICKTa /

Pabouas mporpamMma IuCHUIIIINHBI <<H€ﬁp00€TCBBI€ MOICIIN» YTBCPIKACHA Ha

3aceaHuM Kadeaphl aHaIM3a JJAHHBIX U HCKYCCTBEHHOTO HHTEJUICKTA IMPOTOKOJT
No8 o1 18.05.2023

3aBenyromuii kadeapoi (pazpadboTunka)
A. B. KoBanenko

noAIuCh

PaGouast mporpamma o6cyxaeHa Ha 3aceaHuu Kadeapsl THPOPMaIMOHHBIX
TexHonorui npotokosn Nel6 ot «16» mas 2023 r.

3aBeayromuii kadeapoi (BbIMycKaroiei) oy

B. B. [Toakonsun _—

MOIIIHCH

VYTBep:KIeHa Ha 3acelaHNH Y4eOHO-METOAMYECKOW KOMUCCHH (PaKyJIbTeTa
KOMIIBIOTEPHBIX TEXHOJOTHI U MPHUKIAIHON MaTeMaTuku MpoToKoi Ne5 ot «19»
mast 2023 .

[Ipencenarens YMK dakynbreta
A. B. KoaneHko

/. noanuce
V4

PenieHseHTsI:

[Tanmommuukosa TaTesgHa JIeoHnI0BHA.

JIOKTOp TmMemarorn4ecKux HayK, KaHAWAAT (PU3UKO-MATEeMAaTHUYEeCKUX HayK,
npodeccop. [ToueTHbIi paOOTHUK BBICIIETO MpodeccuoHanbHOro oopazopanus PO.
Hupexrop nncrturyra pynnamentanbubix Hayk (MOH) ®I'BOY BO «Kyol ' TY ».

Mapxkos Buranuin Hukonaesuy.

JoxTop TexHmyeckux Hayk. IIpodeccop xadenpsl nHOOPMAIMOHHBIX CUCTEM U
MPOrPaMMUPOBAHMSI MHCTUTYTa KOMIIBIOTEPHBIX CHCTEM M HHGOPMAIMOHHON
oe3onacHoctu (MKCullb) ®I'EOY BO «KyoI'TY».






1 Henu v 3a1a4u M3yYeHUs] AUCHUILIMHBI (MOAYJIS)

1.1 Ileanb ocBOeHHUS TUCHHUTLIHHBI

Henun w3ydeHHs UCHUIUIMHBI OMNPENEICHBl TOCYJAapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIIET0 00pa3oBaHus U cooTHeceHbI ¢ oommmu neisiMu OOIT BO no HanmpaBieHuIo
noarotoBku 01.03.02 [puknaanas MaTematuka 1 HHQOpMaTHKa, B pAMKaxX KOTOPOH MPEro1aeTcs
JTUCIUIINHA.

enu nuctunauuel HelipoceTeBbie MOICIIH:

— TMO3HAKOMHUThH CTYJIEHTOB C OCHOBHBIMU pa3/ieJlaMH HCKYCCTBEHHOTO WHTEIUICKTa H
BHUJIAMU HEUPOHHBIX CETEH;

— Hay4duTh CTYJICHTOB NPAaBUIILHO BEIOUPATh apXUTEKTYPY HEHPOHHOM CETH U IMapaMeTpsl
0o0y4deHHs B COOTBETCTBUU C IOCTaBJICHHOM 3a7auei;

— HAy4uTh CTYJICHTOB MPOBOJUTH MPEABAPUTEIBHBIN aHAIN3 U MOJATOTOBKY 00yUYaroNuX
JAHHBIX JIJIS 1ajbHEHIIero uCIoIb30BaHUs B HEHPOHHBIX CETSX.

1.2 3agaun TUCOUILTAHBI
M3Y4YUTh 0230BbIC MOHATHSI CUCTEM UCKYCCTBEHHOTO MHTEILJIEKTA, a TaKkxke pasnuenst UU;

— W3YyYUTh OCHOBHBIE 33]]a4H, pelIacMble HEUPOHHBIMH CETSIMU;

— TIIO3HAKOMHUTH CTYJCHTOB C OCHOBHBIMH 3TallaMU aHAJIM3a U TIOJTOTOBKU O0yUYaIONIUX
JAHHBIX;

— H3YYUTh OCHOBHBIE apXUTEKTYphl HEWpoceTel, alrOPUTMbl UX OOYYEHUS U METOJIbI
00pBOBI C Iepeo0yueHUEM;

— U3y4uTh OMOIMOTEKH, HEOOXOMMBIC TIpU padoTte ¢ HelipoceTssmu Ha Python (Numpy,
Scikit learn, Matplotlib, Pandas, ¢peiimopk PyTorch) u B cucteme Matlab.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Hucuunnuna «HeitpocereBbie MOJeNM» OTHOCUTCS K BapuaTuBHOM yactu bioka 1
«ducuuminael (MOynH)» ydyeOHOro miaHa. [ yCHeumrHoro OCBOGHHUS JaHHOW AMCLUIUIMHBI
HeoOXoaumbl 3HaHus cienyromux aucuurinH: b1.0.04 Maremaruueckuit ananus, b1.0.05
Anrebpa u ananutudeckas reomerpusi, b1.0.11 Teopus BeposTHOCTe M MaTemaruueckas
cratuctuka, b1.0.41 OcHOBBI MpOrpaMMHUpPOBaHUs Ha s3bike Python.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJIbHOM IPOrPAMMBI

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuxcst CIeTyOIUX KOMIETEHIIHNA:
OIIK-3 CnocobeH nmpuMeHSATh U MOAU(PUUUPOBATH MaTeMaTHYeCKHE MOJEJH [JIsl
pelieHust 3a1a4 B 00J1acTH NPOecCHOHATIBHOM AeATEeJIbHOCTH
3Hatb HOIIK-3.1 (06.016 A/30.6 3u.3) Llenn u 3amauu MPOBOAUMBIX HCCIIECIOBAHUN U
pa3paboTOK, METO/bl MAaTeMaTHUYeCKOro MOJEIMPOBAHUS Ui pelleHHs 3a1ad B
obmactu mpoecCHOHATEHOMN e TENHPHOCTH
NOIIK-3.2 (40.001 A/02.5 3n.1) Llenu u 3ama4u TPOBOAMMBIX UCCIICIOBAHUNA U
pa3paboTOK, METOIbl MAaTeMaTHYeCKOTO MOJEITMPOBAHUS Ui pEIleHHs 3aaad B
o0acTH nMpo(hecCHOHAIBHON AEATEIbHOCTH
NOIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEeHHBIH M MEXAYHAPOIHBIH OIBIT B
COOTBETCTBYIOLIIEH  0ONAacTM  HCCIIEAOBAHHUM, METOAbl  MaTeMaTHYeCKOTro
MOJICIIMPOBAHUS [T PEUICHUS 33/1a4 B 001aCTH MPO(ECCHOHATTEHON IeATEIIbHOCTH

Ymerh HNOIIK-3.4 (06.001 D/03.06 V.1) Hcnonp3oBaTh CYIICCTBYIOIINE THIIOBBIC
pelIeHrs, MaTeMaTHYeCKUue MOJENIU | IIa0JOHbBI TPOSKTUPOBAHHS IPOTPAMMHOTO
o0ecrniedyeHus



Baanernb
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NOIIK-3.6 (40.001 A/02.5 V¥.3) [IpuMeHATh METOIbI IPOBEACHUS KCIIEPUMEHTOB,
MaTeMaTH4ecKoe  MOJCIMpPOBaHME IS pelmleHus 3agady B oOmacTtu
npodecCHOHALHOM IeATEIIBHOCTH

NOIIK-3.7 (06.001 D/03.06 Tn.l1) Pa3paborka, M3MEHEHHWE U COTJIACOBAHHE
ApXUTEKTYphl TMPOTPAMMHOTO OOECIICUCHHST C CHUCTEMHBIM aHaJUTUKOM U
APXUTEKTOPOM TIPOrPAaMMHOTO OOECTICUEHHUSI C HCIOJIB30BAHHEM METOJ/IOB
MaTeMaTHYECKOTO MOJICITMPOBAHUS

NOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoexktupoBaHHe CTPYKTYp MAHHBIX C
UCIOJIb30BAHUEM METOJIOB MATEMAaTHYECKOTO MOJICITHPOBAHUS JJIsl PEIICHUS 3a/1a4
B 00nacTu nmpodecCuoHAIBHON eATEeTbHOCTH

HOIIK-3.9 (40.001 A/02.5 Tn.1) IIpoBeneHne 3KCIIEPUMEHTOB C HCIIOIB30BAHHEM
METOJIOB MaTEeMATHYECKOTO MOJICTHPOBAHUS B COOTBETCTBUHU C yYCTAHOBJICHHBIMU
MTOJTHOMOYHSIMH

NOIIK-3.11 (40.001 A/02.5 dp.2 Ta.) desaTensHOCTh, HAMPaBICHHAS HA PEIICHUE
3aJa4 aHAMTHYECKOTO XapakTepa, IMPeaIojararliuX BeIOOp ¥ MHOT00Opasue
aKTyaJIbHBIX CIIOCOOOB pPEIICHUs 3a/Jad Ha OCHOBE METOJOB MAaTEMaTHYECKOTO
MO/JICIIUPOBAHUS

Cnoco0eH OpHEHTHPOBATBHCS B COBPEMEHHBIX AJITOPUTMAX KOMIbIOTEPHOM
MATeMATHKHU; 00JI1a1aTh CHOCOOHOCTAMH K 3(PeKTHBHOMY NPUMEHEHUI0 W
peanu3alnuu MaTeMaTHYeCKH CJIOKHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3uH.3) Metoasl W CpeACTBAa NPOCKTHPOBAHHS
MPOrpaMMHOTO OO€clieYeHHs] TMpH peaau3aldd MaTeMaTHYeCKH  CIOXKHBIX
QJIITOPUTMOB

NIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBI OTEUECTBEHHBIH U 3apyOeKHBIH
OTIBIT B pa3pabOTKe aITOPUTMOB KOMITBIOTEPHON MaTeMaTHKU

NIIK-3.3 (40.001 A/02.5 3nH.2) Ore4yecTBEHHBIH M MEXAYHAPOIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX AJITOPUTMOB KOMITBIOTEPHOW MaTeMaTHKN

HIIK-3.4 (06.001 D/03.06 ¥Y.1) Mcnonb30BaTh CyIIECTBYIOIINE TUTIOBBIE PEIICHUS
U IA0JOHBI MPOEKTHPOBAHUS TMPOTrPaMMHOrO obecrnedeHus HPPEeKTUBHO
peamn3yoIMX MaTeMaTHIECKH CIIOKHBIE allTOPUTMBI

NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTUpOBaTbCSI B COBPEMEHHBIX aITOPUTMAX
KOMIIBIOTEPHOH MaTeMaTHKH, TPUMEHSTh METOJbl U CPEJCTBA MPOCKTHPOBAHUS
IPOrpaMMHOr0 oOecreueHus, CTPYKTYp AAaHHBIX, 0a3 JaHHBIX, HPOTPAMMHBIX
uHTepdeiicon

UIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paborka MaTreMaTHU4eCKH CIOKHBIX
QITOPUTMOB, H3MEHEHME U COTJAaCOBaHHWE aPXUTEKTYphl MPOTPAMMHOIO
o0ecrieyeHrss C CHUCTEMHBIM AaHAJTUTUKOM U apXUTEKTOPOM IMPOTrpaMMHOTO
obecrnieueHus

CnocoGeH HaxoAWTh M M3BJIEKATh AKTYAJIbHYH) HAayYHO-TeXHHMYECKYIO
HHopMaNHNI0O U3 IEKTPOHHBIX 0MOJIMOTEK, HH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEM, COBPEeMEHHBIX MPo¢ecCHOHATBHBIX 0a3 JaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3H.7) McTouHMKHM aKTyaJbHON Hay4YHO-TEXHHUYECKOMH
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauu MPOBOAMMBIX HCCIICTOBAHUNA H
pa3paboToK, METO/Ibl CPAaBHUTENHHOIO aHalu3a ¢ MH(pOopMaIeld N3BICUEeHHON U3
AJIEKTPOHHBIX OMOIMOTEK, NHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccnoHanbHbBIX 0a3 TaHHBIX U T.I1.



YMmerhb
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NIIK-6.4 (40.001 A/02.5 Ip.2 Tna.) HdesTensHOCTh, HAllpaBJICHHAs HA PEUICHHE
3aja4 aHAMTHYECKOTO XapaKTepa, MPEIoiararolliuX BBIOOP M MHOT00Opasue
aKTyallbHBIX CTIIOCOOOB pEIICHUs 33a7a4 C HMCIIOJIb30BAHHEM aKTyalbHOW HAy4YHO-
TEXHUYECKOH WH(POpMAIMY, W3BICYCHHOW W3 DIIEKTPOHHBIX OWOIHOTEK,
MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX MPO(ECCHOHATBHBIX 0a3

JaHHBIX U T.II.

2. CTpyKTYpa U cofiepKaHuEe TUCIUTLTHHbI
2.1 Pacnpenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mast Tpy10EMKOCTh AUCITUTLIMHBI cocTaBisieT 3 3a4. €. (1084acoB), ux pacnpeneneHue
10 BUZaM paboT MPEACTaBICHO B TaOIHIIE

Cemectpsl
Bua y4eOHoii padoThI Beero (4acel)
4acoB ¢
KonTakTHasi pabora, B TOM 4ucJe: 50,2 | 50,2
AyauTOpHBIE 3aHATHSA (BCEro): 48 48
3aHATHSA JIEKIIUOHHOT'O THUIIA 16 16
JlabopaTopHbIe 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNuas koHTaKkTHas1 padora: 2,2 2,2
KonTpons camoctostensHo pabotsl (KCP) 2 2
IIpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHcJIE: 57,8 | 57,8
[IpopaboTka yueOHOro (TEOpEeTUYECKOrO) 10 10
MaTtepuana
BrinmonHenne MHIMBUyaIbHBIX 3aJaHUN 10 10
IToaroroBka K TEKyIeMy KOHTPOJIIO 37,8 | 378
KonTpoJis:
IToaroroBka K 3K3amMeHy
vac. 108 108
B TOM 4HcJIe
O0mas Tpya10eMKOCTh KOHTAKTHAas 50,2 | 50,2
pabora
3a4. e 3 3

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenne BuaoB yueOHON pabOTHI U UX TPYIAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Pazniensl (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 6 cemecTpe

KoJymmyecTBO Yyacos
Bueayn
Ne HaunmenoBanue pasaeiios (Tem) Beero AynutopHasi padora HTO;) na
padoTa
JI 113 JIP CPC
2 4 5 6 7
1 Beenenue B UU. Mcropus, onpeneneHue, CTpyKkTypa, 2 2
TIOHSITHSI




KoauuecTBo yacoB
Bueayn
. HTOpHA
Ne HaumenoBanue pa3zjienos (Tem) Beero AynuropHasi padora .
padorta
J 113 JIP CPC
1 2 3 4 5 6 7
2 Bsenenue B Heipocetu. Metpuku. Ilonroroska qaHubIx 8 4 4
) JUIsl IOJ1a4u B HEUPOCETh
3. | OnrumusaTopsl B HEHPOHHBIX CETAX 4 2 2
4. | Meromsl GOpE6HI ¢ TIEpe0bydeHIEM 4 2 2
5. | TMonynspHble apXUTEKTYphl HEHPOHHBIX CETEH 10 6 4
6. | Heitponnbie cetn B Matlab 18 8 10
7. | Heiiponnsie cetu Ha Python 57,8 24 33,8
HUTOI'O no pa3aenam aucCHUNIHMHBI 105,8 16 32 57,8
KonTtpons camocrositrensaoit pabotsl (KCP) 2
ITpomexyrounas arrectauus (MKP) 0,2
IToaroroBka K TEKyleMy KOHTPOJIIO
OO01asi TPy10eMKOCTh IO JMCHHUILIHHE 108

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —

camocmosamenvbHas pa6oma cmydeHma

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHd JeKIMOHHOr0 THIIA

®opma
Ne HaumenoBanmue pa3zjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKYIIero
KOHTPOJISI
1 2 3 4
OO0 HCKYCCTBEHHOM MHTEJIEKTE
1 Bsenenue B UU. Mcrtopus, Hcropust HICKyCCTBEHHOTO UHTEIUIEKTA T
' OnpeJeNeHue, CTPYKTypa, IIOHATHUS O06nacTy UCKYCCTBEHHOTO MHTEIUIEKTa
TexHonoruu paboTsl ¢ OONBITUMU TaHHBIMH
OcHoBHble IOHATHA. VICTOpUST HEMPOHHBIX CETEH.
[IpenobpaboTka maHHEIX. [lepcenTpoH. AMroputM
BBenenue B HelipoceTu. Metpuku. oOpartHOro pacmpoctpaneHus ommoOku. HeifponHsie
2. | IloxroroBKa JaHHBIX IS [IO1A4YH B ceTH B 3a7a4ax knaccuukanuu. Heiiponnsie cetn B T
HEHpOoCeTh 3a71a4yax perpeccud. HelipoHHbIe ceTH B 3a7a4ax
KJacTepusanuu. MeTpukn KiaccupuKaiu,
perpeccun u knactepuzanuu. O0ydeHue no 6aryam
o CroxacTHUeCKMi TpaJueHTHBIH ciyck. CToxXacTHIecKHi
3. OnTUMHU3aTOPBI B HEUHPOHHBIX CETIX . T
TpaJIMeHTHBIH cyck ¢ MomeHToM. Adam.
BrisiBiienne mnepeoOyuenusi. Perymspusanmsa. Batch —
4. | Metozsl 60pBOBI C IepeobydeHrEM PeODy™ YAAp T
HopmManu3anusa. Dropout.
ABtoxonupoBmMK. CBEpTouHas HeHpoceTh (3amada
5 ITonynsipHbIE APXUTEKTYPBI KJ1acCu(UKaLUH1, ISTEKIIUU U CerMeHTanun). [ eHepaTHBHO- T
' HEUPOHHBIX ceTen cocTszaTensHas ceTb. PexyppeHTHast cerb. LSTM-cets.
Tpanchopmep.

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue Kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycMmoTtpensl




Ipumeuanue: JIP — omuem/3awyuma rabopamopnoti pabomot, KII - evinonnenue xypcogoeo npoekma, KP - kypcogotl
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, 3 - ascce, K - xomnoxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHSA

®opma
Ne HaunmenoBaHue pa3nesia (TeMbl) HaunmenoBaHue j1adopaTopHbIX padoT TeKylLIero
KOHTPOJIsI
1 2 3 4

OcBoeHne 0a30BBIX HaBBIKOB paboTHI ¢ cucteMoit MatLab.
Knaccuduxanus ¢ HoMoIpo nepcenTpoHa.

Annpoxcumanus GyHknud npu nomoutu MHC. 1P
Knaccuduxanus ¢ nomomsto cereit Koxonena.
HeiipocereBoe pacniozHaBaHue n300paxeHUi.

HeiipoceTeBoe MporHo3upoBaHNe BPEMEHHBIX PSI0B

OcHossl 6ubmrorek Numpy, Matplotlib u Pandas.
2. Heiiponnsie cetu Ha Python Anroput™ 00paTHOTO pacnpocTpaHeHus OmUOKH. OCHOBBI JIP
¢peitmBopka PyTorch. Ceéprounbie HelpoceTn

1. Heiiponnsie cetu B Matlab

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue pegpepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — peuienue 3adau.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBble paboTbl HE IPETYCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4YarIUXCs M0 JUCHUILIMHE (MOYJIIO)

[TepeueHs ya4eOHO-METOAMIECKOTO 00SCTICUCHUS TUCITUTUIAHBI
Ne Bup CPC IO BBINOJIHEHUIO CAaMOCTOSTENbHOM paboThI
1 2 3
1 |U3yuenue Metoaudeckue ykasaHUs IO OpraHU3alMy CaMOCTOSITEIBHOU
TEOPETUYECKOTO paboThI CTYyJICHTOB, YTBEPKICHHBIE kadenpoit
Marepuaia MH(GOpPMAIMOHHBIX TeXHoI0rui, mporokos Nel ot 30.08.2019
2 Pemenue 3agau Meronuueckrue yKazaHusi MO OpPraHU3aldd CaMOCTOSITEIBbHOM
paboThI CTYJECHTOB, YTBEPXKJICHHBIE kadenpoit
MH(}OPMaLMOHHBIX TexHoJorui, nporokos Nel ot 30.08.2019

VY4eOHO-MeTOINYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHONM pPabOThl 00ydaroImUXcs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU 3710poBbs (OB3) mpenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHPUATHS HH()OPMAIIIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIEeHUsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.




JlaHHBIN TIepeueHb MOXET OBIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA
oOydJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILTUHBI MPEIyCMaTPUBAET
UCIIOJIb30BaHNE B Y4eOHOM TMpollecce CIEAYIOIUX 00pa3oBaTeiIbHbIE TEXHOJOTHH: YTEHUE
JEeKIMA C HWCIOJb30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTMHA; METOJ MallblX Tpymm, pa3dop
MPAKTUYECKHX 3a7a4 U KEHCOB.
[Tpu 00yueHnH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHBIE TEXHOJIOTUH:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHMs — HampaBlieHa Ha (QopMHupoBaHUE
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH CTY/IEHTOB, KOTOpas sBJsETCS 0a30BOii, HEOOXOAUMOI AJist
a/IanTallid K COBPEMEHHBIM YCJIOBUSM MEXKYJIbTYPHONH KOMMYHHKAIIUH.

— TexHomnorus pa3zHOypoBHEBOTO (mudPepeHIIMPOBAHHOTO) O0ydYeHUsS — MpeAroJiaracT
OCYIIIECTBIICHUE [103HABATEIbHON JEATEIbHOCTH CTYIEHTOB C YYETOM HUX HHAMBHUIYaJIbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M HMHTEPECOB, MOOMIPSS WX PEATM30BHIBATH CBOM TBOPYECKUN
noteHuuan. Co3laHue W HCIOJIb30BAHHWE AMATHOCTUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOI
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIbHOIO OOyYeHUS — TMpelycMaTpuBaeT JelieHHE COJepiKaHus
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3zesibl (MOLyJIN ), MHTEIPUPOBaHHbIE B OOIIUI KypC.
— MHWudopmannonHo-koMmyHukanuonnsie texaonorun (MKT) - pacmmpsiror pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBINIAS €r0 INPAaKTUYECKYI HAIPABIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAIIMM CaMOCTOATEIbHOM padOThl y4yallMXCsl M IOBBILIEHHIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BbiensatoTcs 2 Buaa TEXHOJIOTHI:

— TexHonorus HCHOIL30BaHUS KOMIIBIOTCPHBIX IIPOTrpaMM — II03BOJIACT B(I)q)eKTI/IBHO
JAOIIOJIHUTD ITPpOHIeCC O6y‘I€HI/I${ SA3BIKY Ha BCCX YPOBHAX.
- I/IHTCpHCT-TeXHOHOFI/IH — [OpeaAoCTaBJIAKOT MMHUPOKHUE BO3MOXHOCTH JId IIOHMCKa

uHpOpManuu, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAYYHBIX UCCIICIOBAHMIM.

— TexHonoruss MHAMBUAYaIU3alUU OOYyYEHHMsS — IOMOTAeT pPEealn30BbIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIN TIOAXOJ, YYHUTHIBas WHIUBHIYaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
yUaIuxcsl.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBHS ydYalllUXCsl C IEJbI0 pelIeHUs 3a/ladd, KOTopas ONpEeNeNsercs B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIAEIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOyuyeHuss B COTPYIHUYECTBE — peaiu3yeT HACH0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBHIYalIbHYIO, TaK W KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTHSI — TTO3BOJISIET PAa3BUBATH HABBIKM PACCMOTPEHHS Pslia BOSMOXKHBIX
CIIOCO0OB pelIeHusT MPOoOIIeM, aKTUBHU3HUPYS MBIIUIICHHE CTYJCHTOB M PAaCKPHIBasi JTMYHOCTHBIN
HNOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIIICHHS — CIIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHMYECKH OTHOCUTHCS K HHGPOpMAlUU, YMEHHIO
0TOMpaTh HH(OPMALIHIO [T PEIICHHs TOCTABICHHON 3a1auu.

KommuiekcHoe wHcIonb30BaHHE B y4E€OHOM IMpOLIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUH
CTUMYJIUPYIOT JUYHOCTHYIO, HHTEJIEKTYalbHYI0 AaKTMBHOCTb, Pa3BHUBAIOT I103HABaTeIbHbIE
IIPOLIECCHI, CIIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJKEH 00JanaTh
Oyaymuii CieluanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEBHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOSI:

— pabora B MaJIbIX IpyIax (KOMaH/e) - COBMECTHasl AEATEIbHOCTb CTY/IEHTOB B IPYIIIIE MO
PYKOBO/JICTBOM JIMJIEPa, HAIIpaBJICHHAs Ha pelleHre 001l 3ajauu MyTEM TBOPUYECKOTO CIOKEHUS
pe3ybTaTOB HMHIWBUAYAJIbHOW pabOTHl UYICHOB KOMAHIBI C JIEJIGHHEM TIOJTHOMOYHHA W
OTBETCTBEHHOCTH;



— TPOEKTHAas TEXHOJIOTHUS - HHANBHyalbHasl UM KOJUIEKTUBHAS ACATEIBHOCTD 110 0TOODY,
pacnpeesIeHNI0 U CUCTEMAaTU3alliy MaTepuaa o ONpPEICIICHHON TeMe, B pe3yJIbTaTe KOTOPOU
COCTaBIISIETCS IPOEKT;

— aHaIu3 KOHKPETHBIX CUTyallMi - aHalIMu3 pealibHbIX MPOOJIEMHBIX CUTYalMi, MUMEBIINX
MECTO B COOTBETCTBYIOILIEH 00sacTH Npo(ecCHOHANIBHON NeATENbHOCTH, U MOMCK BapUaHTOB
Jy4lIUX PELIEHUN;

— Pa3BUTHE KPUTUYECKOI'O MBIIUIEHUS — 00pa30oBaTebHasl JeSITeIbHOCTh, HAlPAaBICHHAs Ha
pasBUTHE Y CTYJEHTOB Pa3yMHOIr0, pe(IeKCUBHOTO MBILUIEHHSI, CIIOCOOHOTO BbIIBUHYTh HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3ajad M CUTyalMil IIMPOKO MCIOJIB3YyeTCs Kak
npernojiaBaTeseM, TaKk U CTyJAEHTaMH BO BpeMs JIEKIHH, JTAOOpaTOPHBIX 3aHATHH W aHAIN3a
pe3ybTaTOB CAMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO MPU HCCIEAOBAaHUMU U
PELICHUH Ka)KJ01 KOHKPETHOM 3a/1a4H UMEETCs, KaK MPaBUIIO0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa30opa 1 OLIEHKH L(eJ10 COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.

KOJIHYeCTBO
Hcnosb3yemble HHTEPAKTUBHBbIE 00pa30BaTe/ibHbIE
Cemectp | Bun 3ansitus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
[IpakTrueckue 3aHATUA B pexumax
6 TP B3aMMOJECHCTBUS «IIPENOJaBaTeNb — CTYIEHT» U 32
«CTYZCHT — CTY/ICHT»; paboTa B MaJlbIX IPyMIax;
AHAJIN3 KOHKPETHBIX CUTYallHH
Pa3BuTHe KpUTUUECKOTO MBILLICHUS;
6 J MPOEKTHAS TEXHOJIOTHS; 16
AHaJIN3 KOHKPETHBIX CUTYalUi
Hroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsi, JIP — nabopamopuuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENILHOW PabOTHI MPU3BaHBI C(HOPMUPOBATH
HaBBIKM TOWCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJIATh 3HAHMS,
MIOJTy9YEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

IToxxoxa pa3bopa KOHKPETHBIX CUTYallUi MIUPOKO UCTIONIb3YeTCsl KaK MperoiaBaTesieM, Tak
U CTyJIEHTaMH TIPY TIPOBEJICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEILHON Pa0OTHI.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI IIPEIYCMOTPEHA OpraHHu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM DIIEKTPOHHOM TTOYTHI.

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IleyaTHOU (hopMe yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMH 30POBBSI MTPETYCMOTPEHA OpTaHH3aIHs
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM JICKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

4, OneHoyHbIe M METOAUYECKHE MaTEepHaJIbI



4.1 OueHouyHble cpeAcTBAa Ui TeKYHIEr0 KOHTPOJIA  YCIEeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTaluu

OrneHouHbIE CcpelcTBa IpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00yJaromuxcs, OCBOMBIIMX HporpaMMy y4deOHoW nuctuiuimHbl «HelipocereBbie
MOJIETIN.

OneHouHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIIero
KOHTPOJIs1 B p)OpME TECTOBBIX 33aHUH U Ta0OPATOPHBIX pabOT, U MPOMEKYTOUYHOM aTTeCTALNU
B (hopMe BOIPOCOB K 3aUETYy.

Texymuidi KOHTPOJb YCIEBAEMOCTU OCYIIECTBIISIETCS B TEUEHHE CEMECTPA, B XOJE
MIOBCEHEBHOM yueOHOM pabOThI M peIoiaraeT OBJIaieHue MaTeprajiaMy JICKIIUH, TUTEPaTypHl,
nporpaMMbl, paboTy CTYIEHTOB B XOJ€ IIPOBEAEHUS Ja0OpaTOPHBIX 3aHATUH, a TaKxke
CUCTEMATUUYECKOE BHIIIOJHEHUE TECTOBBIX PadOT, pellIeHNE NPAKTUYECKUX 3a/1a4 U UHBIX 3aJaHUN
JUIl CaMOCTOSITEIbHOM paboThl CTYAEHTOB. JlaHHBIN BHJ KOHTPOJS CTUMYJIUPYET y CTYAEHTOB
CTpEMJIEHHE K CHUCTEMAaTHYECKOW CaMOCTOSATENbHOW paboTe MO0 HM3Y4YeHHIO AUCHUILUIMHBL OH
OpeHa3HayeH JUIs OLIGHKM CaMOCTOATENBbHOM paloThl ciymiareneid MO peLIeHHIo 3ajad,
BBIIIOJIHEHUIO JIa0OpAaTOPHBIX padoOT, MOJABEAEHUS UTOrOB TecTUpoBaHUs. OIEHUBAETCS TaKKe
AKTUBHOCTb U KAYECTBO PE3Y/IbTaTOB MPAKTUUYECKOI pabOThl HA 3aHATUAX, yIACTUE B TUCKYCCHUSX,
o0cyxneHusix u T.1. UTHAWBUIYyaIbHBIEC U TPYNIIOBBIE CAMOCTOSITEIbHBIC, 2y TUTOPHBIE PAOOTHI 1O
BCEM TeMaM JUCLUIUIMHBI OPraHW30BaHbl €JMHOOOPa3HbIM 00pa3oM. Jlisi KOHTPOJIE OCBOEHUS
COJIep’KaHusl JMCLUMIUIMHBI HUCIOJB3YIOTCS OLIEHOYHble cpeacTtBa. OHU HampaBieHbl Ha
olpeieNieHue cTeleHn COPMUPOBAHHOCTU KOMITETEHLIUH.

[IpomexyTouHas arrecTalusi CTYJIEHTOB OCYLIECTBISETCS B paMKaxX 3aBepILEHUs
W3YYEHHUs JTUCLUUIUIMHBI U NO3BOJIAET ONPEIECIUTh KaueCTBO YCBOEHUS M3Y4YEHHOI'O MaTepuaia,
IpeJIoiaracT KOHTPOJIb U YIPaBJIEHUE MPOLIECCOM IMPUOOPETEHUSI CTYIEHTaMU HEOOXOIUMBIX
3HAaHUU, yMEHMSI U HAaBBIKOB, onpeaeisieMblx 1o @PI'OC BO 1o cooTBeTCTBYIOLEMY HANPABICHUIO
MOJIFOTOBKU B KAYECTBE PE3yJIbTATOB OCBOEHUS YUEOHOM TUCLUIUIMHBI.

OneHouHble CpeAcTBa JUIsl WHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEIOCTABIISETCS TOMOJHUTENBHOE BpEeMs Ul TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00YyUeHHsI HHBAIUIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAaHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— IIp1 HEOOXOAUMOCTH JJIsl 00YHaIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS pE3yJNbTaTOB OOyUYeHHs] 10 JUCHUILUIUHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

ITponienypa orneHMBaHUs Pe3yJIbTaTOB OO0y4YeHMs WMHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBbSl 10 JUCHMILIMHE (MOAYNIO) MpEeayCMaTpUBAET IPEIOCTaBIECHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370pOBbS U BOCIPHUITHUSA
uH(popMauu:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIEeHUSIMHA OIIOPHO-JBUTATEIBHOTO anapara:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.



CTpyKTypa OLlleHOYHBIX CPEICTB AJIs TeKylIeil U MPOMeKYTOYHOH aTTecTaluu

Kon HaunmenoBanne
Ne | KonTponmupyemsbie pa3iensl (TeMbl) | KOHTPOJIHPYEMOH OLICHOYHOI'O CPEJICTBA
n/n JUCIUTUTHHBL* KOMITETEHIINN . [TpomexyrouHas
Texymwmii KOHTPOJIb
(uu ee yacTH) aTTecTalys
Bsenenue B UN. Uctopus, [1K=3 (MITK-3.2 Tecmuposanue no
1 onpeJeNieHne, CTPYKTypa, MOHITHS (31.8), aszoern Bonpoc na saueme 1-3
Bgenenue B Heiipocetn. Metpuku. | [IK-6 (MUI1K-6.1
Tecmuposganue no Bonpoc na 3aueme 4-7,
2 [MoaroroBka faHHBIX IS 10/1a4H B (3n.7), 5 9-12
HeillpoceTh HIIK-6.2 (3u.1)) pasoery
OnTuMu3aTophl B HEHPOHHBIX OIIK-3 (HOIIK- Tecmuposganue no
3 ceTsx p P 3.3 (3n.2), 25 aerp Bonpoc na 3aueme 8
HOIIK-3.4 (V.1)) | PPN
Mertopb! 6OpBOBI € [IK=3 (MITR-3.1 Tecmuposanue no
4 ¢ p (3n.3), UIIK-3.4 P Bonpoc na 3aueme 13
nepeoOydeHIEeM V.1)) pazoeny
IIK-3 (UIIK-3.5
[omynspHBIE apXUTEKTYPHI Tecmuposanue no Bonpoc na 3aueme 12,
5 . N (V.2), AIIK-3.7
HEHPOHHBIX ceTeit (T0.1)) pazoeny 14-23
OIIK-3 (UOIIK-
3.1 (3n.3),
6 Heiiponnsie cetu B Matlab HOIIK-3.8 (T0.2), ﬂa66 OpamopHa l;g npoc na saueme 24
HOIIK-3.11 (p.2 | P40
70.))
OIIK-3 (UOIIK-
3.1 (3u.3), Jlabopamopnas
7 Heiiponnsie cetu Ha Python HOIIK-3.8 (T0.2), | paboma ggnpoc na saeme 26-
HOIIK-3.11 (/Ip.2
70.))

HOK333Te.]'ll/l, KPUTECPHUH M HIKAJIA ONEHKHA C(l)OpMI/[pOBaHHI)IX KOMIIeTeHII i

CoorBercTBe MOPOrOBOMY VPOBHI0 OCBOECHHSA KOMIIETEHIINH MJIaHUPYEMbIM
pe3yabTaTaM 00ydeHHs ¥ KPUTEPHSIM HX OLICHUBAHUS (OLICHKA: 3aYTEHO):

OIIK-3 CnocodeH nmpuMeHsITh M MOAUGUUHMPOBATH MaTeMaTHYeCKHEe MOAENH I
pelieHust 3a1a4 B 00J1acTH NPOecCHOHATBHOM AeATEeIbHOCTH

3Hatb HOIIK-3.1 (06.016 A/30.6 3u.3) Llenn u 3amauu MPOBOAMMBIX HCCICIOBAHUN U
pa3paboTOK, METO/Ibl MATEMaTHYECKOT'0 MOJICIMPOBAHMS HEHPOHHBIX CeTel
HOITIK-3.2 (40.001 A/02.5 3u.1) Llenn u 3amauu MPOBOAUMBIX HCCIICIOBAHUN U
pa3paboTOK, METOAbl MaTeMaTHYECKOTrO MOJEIMPOBAHUS Ul pELICHUs 3ajad,
CBSI3aHHBIX C HEMPOHHBIMU CETIMHU
NOIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH U MEXIYHApOJIHBIA OIBIT B
00JTacTH HEHPOCETEeBBIX TEXHOJOTHH, METOABl MAaTEMAaTHUECKOTO MOJIEITUPOBAHUS
HEUPOHHBIX CeTen

YMmerb NOIIK-3.4 (06.001 D/03.06 VY.1) Hcnonp3oBaTh CyYIIECTBYIOIINE THUIIOBbIE
peleHusl, MaTeMaTHYeCKre MOJAETH M IIa0JIOHBI Ul pa3paboTKU HEHPOCETEeBbIX
TEXHOJIOTHI
NOIIK-3.6 (40.001 A/02.5 V¥.3) IlpumMeHATh METO/IbI IPOBEACHUS SKCIIEPUMEHTOB
1 MaTeMaTUYECKOE MOJEIMPOBAHNE B 00J1aCTH HEHPOHHBIX CeTel



Biaagers

IIK-3

3HaTh

YMmeThb

Baangernb

ITIK-6

3HaThL

YMmeThb
Baangern

NOIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paborka, M3MEHEHHWE U COTJIACOBAHHE
ApPXUTEKTYphl HEWPOHHOW CETH C CHCTEMHBIM aHAJIUTHKOM W apXHUTEKTOPOM
MPOrPaMMHOTO OOECHEYEeHHUSI C HWCIONh30BAHHEM METOJO0B MAaTeMaTHYECKOTO
MO/JICIIUPOBAHUS

NOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoektupoBaHue CTPYKTYp HdaHHBIX C
UCIIOJIb30BAHUEM METOJIOB MATEMAaTUYECKOTO MOICITHPOBAHUS JJIsl PEIICHUS 3a/1a4
B 00J1aCTH HEUPOCETEBBIX TEXHOIOTHIA

HOIIK-3.9 (40.001 A/02.5 Tn.1) IIpoBeneHne 3KCIIEPUMEHTOB C HCIIOIB30BAHHEM
METOJIOB MaTEeMaTHIECKOTO MOACITUPOBAHUS TPUMEHHUTEIHHO K pa3padaThiBa€MbIM
HEHPOHHBIM CETSIM

NOIIK-3.11 (40.001 A/02.5 dp.2 Ta.) desaTenbsHOCTh, HAMpaBICHHAS HA PEIICHUE
3aJa4 aHAMTHYECKOTO XapakTepa, MPEIoiararolliuX BBIOOP W MHOTooOpasue
aKTyallbHBIX CIIOCOOOB pEIICHUs 3a/Jad Ha OCHOBE METOJOB MAaTeMaTHYEeCKOTO
MOJICIIMPOBAHUS B 00JIaCTH HEMPOCETEBBIX TEXHOJIOTHIA

Cnoco0eH OpHEHTHPOBATBHCS B COBPEMEHHBIX AJTOPUTMAX KOMIbIOTEPHOM
MaTeMATHKHU; 00/1a1aTh CHOCOOHOCTAMH K 3P (PeKTHBHOMY NPHUMEHEHHIO W
peain3anuu MaTeMaTHYeCKHU CJI0KHBIX aJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3H.3) Mertoapl © CpeACTBAa MPOSKTHPOBAHHS
MIPOrPaMMHOTO 00ECIICUEHUS MPH PeaTr3allii HEHPOHHBIX CeTei

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBII OTEYECTBEHHBIH M 3apyOe)KHBIN
OIBIT B Pa3pabOTKE aJTOPUTMOB KOMIBIOTEPHOW MATEMAaTHKH, MPUMECHSIEMBIX B
o0acTH HEHPOHHBIX ceTel

NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXKAYHAPOIHBIM OMBIT B
pa3paboTKe COBPEMEHHBIX allTOPUTMOB KOMITBIOTEPHON MaTEMaTHKH

NIIK-3.4 (06.001 D/03.06 ¥.1) Mcnons30BaTh CYIIECTBYIONIUE THIIOBBIC PEIICHHS
U 1AOJOHBl MPOEKTHPOBAHUS TMPOTrPaMMHOrO obecredeHus HPPEeKTUBHO
peann3yonmx riryooKie HEHPOHHBIE CETH

NIIK-3.5 (06.001 D/03.06 ¥.2) OpreHTUpOBaTbCS B COBPEMEHHBIX aITOPUTMAX
KOMITBIOTEPHON MaTeMaTHKH, TPUMEHSTh METOJbl U CPEICTBA NMPOCKTHPOBAHUS
IIPOrpaMMHOT0 oOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
uHTepdeiicon

UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MareMaTHyeCKH CJIOKHBIX
QITOPUTMOB, H3MEHEHHE U COTJAaCOBaHHWE aPXUTEKTYphl MPOTPAMMHOIO
o0ecrieyeHrs C CHUCTEMHBIM AaHAJIUTUKOM U apXUTEKTOPOM MPOTPaMMHOIO
obecrnieueHus

CnocoGeH HaxoAWTh M H3BJIEKATh AKTYAJIbHYH) HayYHO-TeXHHMYECKYIO
HHopMaNUI0O U3 JIEKTPOHHBIX OMOJIHOTEK, HH(POPMALMOHHBIX CIPABOYHBIX
CHCTEM, COBPEeMEHHBIX MPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.
NIIK-6.1 (06.015 B/16.5 3H.7) UcTOouHMKH aKTyaJbHOM Hay4yHO-TEXHHUYECKOMH
uH(pOopMalKU B 00JIaCTH HEHPOCETEBBIX TEXHOIOTUI
UIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauu MPOBOAMMBIX HCCIICTOBAHUNA H
pa3paboTOK, METO/BI CPABHUTEIBHOTO aHalu3a ¢ MH(popMaIuel, U3BJICUYCHHON U3
AJIEKTPOHHBIX OMOIMOTEK, NHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccroHanbHbIX 0a3 TaHHBIX U T.II.

NIIK-6.4 (40.001 A/02.5 Hp.2 Ta.) HdesatenbHOCTb, HampaBlieHHAash Ha pelICHUE
3aJa4 aHAJIMTHYECKOro XapakTepa, MpeIrojiararolliuX BBIOOp M MHOroodpasue



aKTYaJIbHBIX CIIOCOOOB pEIleHUs 3aJad C UCIOJIb30BAHUEM aKTyaJlbHOW HaydHO-
TEXHUYECKOW WH(OpMAIMK, W3BJICUYEHHONM W3 JJICKTPOHHBIX OHMOIHOTEK,
MH(OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, COBPEMEHHBIX NMPO(ECCHOHATBHBIX 0a3
JTAaHHBIX U T.II. B 00JIaCTH HEHPOHHBIX ceTel

TunoBbie KOHTPOJIbHBbIE 32IaHNUSI UM MHbIE MATEePHAJIbI, He00X0AMMBbIE /IJIsl OLlEHKH
3HAHUI, YyMEeHHU, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHIIMH B MIpoLiecce OCBOeHHs 00pPa30BaTeIbLHOI MPOrpaMMbl

IIpumep TecTupoBanus no pasaeay «Beeaenue B UH. Uctopus, onpenesieHue, CTpyKTypa,
MOHATHS»

Yro takoe DeepBlue?

a) Kommbrorep, npuMeHSBIIUIACS JUIsl TUarHOCTUKY 3a0oneBanuii B 1970-x rogax
6) Kommerorep, npomeamuii Tect Triopunra B 2014 roay

B) KommbroTep, mobeauBuinii ueMnruoHa Mupa 1o urpe B ro B 2015 rony

r) KommbroTep, mobenuBuInii ueMnuoHa Mupa 1o maxmartam B 1997 rony.
UYro Takoe GPT-3?

a) HeliponHnas cetb, pacmo3Haromas 00beKThl Ha N300paKCHHSIX TOUYHEE YeIOBeKa

0) HeiiponHas ceTp, modeuBIIAs YEMITHOHA MHUPA 10 UTPE B TO

B) HeiipoHHas ceTb, cTaBsias MEIUIIMHCKHAE TUATHO3BI ¢ 99% TOYHOCTHIO

r) HeiipoHHas ceTh, reHepupyroias TeKCThl Ha €CTECTBEHHOM SI3BIKE C YPOBHEM KauecTBa
OJIM3KUM K YETIOBEUECKOMY

Kakoe u3 nepeuncnennsix nousatuit HE Bxoaut B noustue MN?
a) ['mybunHoe oOyueHue

0) AHAJIUTHKA JaHHBIX

B) DKCHEPTHHIE CUCTEMBI

r) MammunHOoe oOyueHue

Br16epute BepHOE yTBEpKIECHUE

a) McKycCTBEHHBI HHTEIUIEKT — 3TO CJIO0XKHOE IIOHATHE, HE MMEIoIee YEeTKOro
oTpezieNieHus] U BKIIIOYAIOIIee pa3InyHble 00JIaCTH MaTeMaTUKH, HH()OPMALIMOHHBIX TEXHOJIOTUI
u JIp.

0) VIcKyCCTBEHHBIN MHTEIJIEKT - 3TO pPOOOT aJisi OOIIEHUS C JIIOJABMH TOCPEIACTBOM
TEKCTOBOTO UHTep(eiica, paspaboTanHblii AnanoM Trropunrom B 1950 roxy

B) McKycCTBEHHBI HHTEIEKT - 3TO YETKO OINpEAENIEHHOE IIOHSATHE, O3Hayarollee
CO3/1aHHME MAIIMHBI, [IOBTOPSIONIEH YMCTBEHHBIE ITPOLIECCH] YEIOBEKA

Jns gero MokeT ObITh moje3Ho mnpumeHsaTh MU B GaHke (HECKOIBKO MPaBUIIBHBIX
OTBETOB)?

a) ABTOMaTH3alMs BbIJIaUX HATUYHBIX CPE/ICTB

0) ABTomaTH3alus pabOThI BCETO MepcoHana 0aHka

B) ABTOMaTH3aIMs 00pabOTKH JOKYMEHTOB

r) ABTOMaTH3aus pabOTHI C KIIMEHTaMHU

B 4em coctout Tect TrropuHra?
a) YenoBek MOIy4aeT OTBEThl HA BOMPOCHI OT APYroro 4YeJIOBeKa M OT KOMIIbIOTEpa
«BCIIETYIO» U JOJKEH ONPEIeNuTh, KTO U3 COOECETHUKOB — KOMITBIOTEP



0) MammHa nOHKHA «BBDKUTHY B CIIOKHOW, MCKYCCTBEHHO 3aJaHHOW Cpele, C KOTOpOi
OHa B3aMO/IEHCTBYET MOCPEACTBOM HEKOTOPOI'O0 MEXaHH3Ma

B) YenoBeKy MOKa3bIBAIOT CEPUIO KAPTUH, U OH JIOJDKEH BBIICIIUTH T€, KOTOPHIE CO3/JaHbI
MalIuHOMN

B 50-x romax 20 Bexa @pank Pozendmart pazpadboran nepcentpon Pozenbaarra. Uto 3T0
Takoe?

a) Mopenb BocrpusaTHS HHPOPMALIMH IJ1a30M YellOBeKa

6) Mozens BocnpusaTUst HTHOOPMAIIH MO3TOM YEJIOBEKa

B) Mojieib 4enoBeYeCcKOl pyKu

r) Mopens BocipusTUs ”HPOPMAITUU MO3TOM MBITITH

[Tpomomxute dpasy:

OOmwmit UICKYCTBEHHBIN MHTEIUICKT

a) Pemaer pa3HooOpas3HbIe CIIOKHBIE HHTEIUICKTYalIbHBIE M TBOpPYECKHE 3anadu (Ha
CETO/HSI HE MPEICTaBIsIeTCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHBIE WMHTEIUICKTyalbHbIE 3amaud (pa3paboTaHbl CHCTEMBI IS
pa3IMYHBIX 33]a4)

B) Pemraer deTrko ToOCTaBJICHHBIC 3a7aud, [JI1 KOTOPBIX HW3BECTHBI KOHKPETHBIE
3¢ exTrBHBIC ANTOPUTMBI (UCHIOIB3YETCS MOBCEMECTHO)

ITponomxute dpasy:

VY3K0-crienuanu3upoBaHHbIM HCKYCTBEHHBIM HHTEIIIEKT

a) Pemaer pa3sHooOpa3Hble CIOXHbBIE HMHTEIIEKTyaJlbHble M TBOpYECKHME 3ajaud (Ha
CETO/IHsI HE MIPEJICTABIISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHble MHTEIJIEKTYallbHble 3a7aud  (pa3paboTaHbl CHCTEMBI JUIS
pa3IUYHbIX 3a/1a4)

B) Pemaer ueTko mOCTaBJEHHBIE 3aJaud, JUII KOTOPBIX H3BECTHBl KOHKPETHBIE
3¢ (eKTUBHBIE ANITOPUTMBI (UCTIOIb3YETCSl TOBCEMECTHO)

[Tponomxkure ppazy:

IIporpammupoBanue

a) Pemaer pa3sHOOOpa3HBIE CIOXKHBIE WHTEIUIEKTYaJIbHBIE M TBOpYECKHE 3amadd (Ha
CEeroJiHs He MPEeJCTaBIsIeTCS BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHble MHTEIUIEKTyaldbHble 3a7aud (pa3pabdoTaHbl CUCTEMBI JJIs
pas3JINYHbIX 3a7a4)

B) Pemraer ueTko TmOCTaBICHHBIE 3agadd, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIC
3¢ (eKTUBHBIE ANTOPUTMBI (UCTIONIB3YETCsl TOBCEMECTHO)

BeiOepure BepHoe  yTBepxkaeHHe: COBpPEMEHHBIM  HCKYCCTBEHHBIH  MHTEJUIEKT
OCHOBBIBaeTCA Ha...

a) OOyueHUH anropuTMOB, CIIOCOOHBIX PEIATh 33JauT, AaHAJTOTMYHBIE TEM, YTO pPEIIaeT
YEJI0BEK

6) M3yuyeHnH U KOMITBIOTEPHOM MTOBTOPEHUH CTPYKTYPHI UETOBEYECKOTO MO3ra

B) C03/1aHUN UCKYCCTBEHHOI'O MO3Ta Ha OCHOBE OMOTEXHOJIOTHIA

Ilepeuenv Komnemenuyuii (wacmu KomnemeHnyuu), RnPOBEPAEMBIX OUCHOUHBIM
cpeocmeom
IIK-3 (UIIK-3.2 (3u.8), UTIK-3.3 (3n.2))

JlaGopaTopHble padoThl 1o TeMaMm «OcBoeHue 6230BbIX HABBIKOB PA00THI ¢ CHCTEMOi
MatLaby, «Kiaaccudpukanus ¢ moMmoubo nepcenTpoHa, «AnnpokcuManusi pyHKun npu



nomomu MHC», «Knaccupukaumsa c¢ nomompio cereil Koxonena», «HeiipocereBoe
pacno3HaBaHue H300paxkeHuii», «HeiipocereBoe NMPOrHO3MPOBAHNE BPEMEHHBIX PATOB»
BBIMOJIHAIOTCS 1O y4eOHUKYy «MozjenupoBaHue HEHpOHHBIX ceTeid B cucreme MatLab:
nabopatopHubiii paktukyM / M. I'. loppep ; Cu6l'Y um. M. ®@. PemerneBa. — Kpacnospck, 2021.
—98 c».

Ilepeuenv Komnemenuuit (wacmu KomnemeHyuu), RnPOBEPAEMBIX OUCHOUHBIM

cpeocmeom
OIIK-3 (MOIIK-3.1 (3n.3), MOIIK-3.8 (T0.2), HOIIK-3.11 (/[p.2 T0.))

JlaGopaTopHas pa6oTa 1o TeMe: «AJrOpUTM 00PATHOr0 PACHPOCTPAHEHHUS OLINOKI»
1) peanusyiiTe aJropuT™M OOPAaTHOrO PACIPOCTPAHEHHs OIMMOKH Ha MpHMEpe Kiacca
Perceptron()
2) 00yuuTe M MPOTECTHPYHTE MEPIENTPOH HAa CTCHEPUPOBAHHBIX U PEATbHBIX JAHHBIX
(paiiisl ¢ peaabHBIME JaHHBIMH ITOMEIICHBI B MANKy /data B 3TOH ke TUPEKTOpUN)
3) cpaBHuTE KauecTBO paboThl Bairero kiacca ¢ kimaccom u3 Oubmmoreku scikit-learn
(sklearn.linear_model.Perceptron()

Ilepeueny KomnemeHnyuil (uacmu KoMnemeHuuu), HNPOGEPAEMbIX OUCHOYHBIM

cpeocmeom
OIIK-3 (UOI1K-3.1 (3n.3), MOIIK-3.8 (T0.2), HOIIK-3.11 (/Ip.2 T0.))

JlaGopaTropuas pa6ora no Teme: «OcHoBbI (ppeiimBopka PyTorchy

3anaya 1.

1). Co3pmaiiTe aBa BEIIECTBEHHBIX TeH30pa: a pasmepoMm (3, 4) m b pasmepom (12,)
2). CozmaiitTe TEH30p C, SBJISIONIMHCA TeH30poM b, HO pasmepa (2, 2, 3)
3). BeiBeuTe mepBBIi CTOIOET] MATPHUIIHI @ C TOMOIIBIO HHIEKCAIIH

3agaua 2.

1). Co3nmaiite nBa BEIIECTBEHHBIX TEH30pa: a pasmepoM (5, 2) u b pasmepom (1,10)
2). Coszpaiite TeH30p ¢, ABIAOIMICA  TeH30poM b, HO pasmepa (5, 2)
3). [IpousBenute Bce apuMEeTUUECKHE OTIEpaAIlMU C TEH30paMH a  C

3agaua 3.

1). Co3paiite TeH30p LenbIX uucen images pasmepnoctu (100, 200, 200, 3) (MoxHO
uHTEpnpeTupoBaTh 310 Kak 100 xapTrHOK pasmepa 200x200 ¢ Tpems IBETOBBIMU KaHAJIaMHU, TO
ectb 100 nBetHbIX N300pakenui 200x200). 3anoaHUTE €ro HyIIMU

2). Cnenaiite Tak, yToOBI Yy 1-0i MO MOPSJIKY KapTUHKH ObUIa HapHcoBaHa Oeras mojoca
TOJIIIMHOW JBA MUKCENS B CTPOKaX, KOTOPhIE COOTBETCTBYIOT HOMEPY KapTuHKU. Hampumep, y 3-
el o mopsAKy KapTUHKHM Oerasi mojocka 0y/eT 3aHuMaTh 6 U 7 cTpokd, y 99 -- 198 u 199. Caenatp
Oelyro CTPOKY MOXHO, 3alliCaB B sSTMeHKH TeH30pa yucio 255 (1o BceM TpéM KaHanam). BeiBenure
napy nNpuMepoB C MOMOIIIObIO pylot

3). IlocuuTaiite cpeaHee TeH30pa images 1Mo 1-oit ocu (MO CyTH - CpemHssl KapTHHKA),
YMHOXXbTE MOJTy4eHHbIH Ten3op Ha 70. Hapucyiite ¢ moMorsio pyplot, JoKHA TOTYYUTHCS cepast
KapTHUHKa (IpU B3ATUU CPEIHEro Hy)XHO mnpuBecTH TeH30p K float ¢ momompto .float(), mpu
OTPHUCOBKE 0OPATHO K int ¢ moMomIbio .int())

3anaya 4.

Hanummre ¢ynkuuto forward pass(X, w) (w0 BXoauT B W) Ui OJHOTO HeEWpoHa (C
curmown10i) ¢ momortsio PyTorch

3agaua 5.

1) Iepeitnure Ha Google Colaboratory, uto6s1 paborare ¢ GPU. 3arpy3ure Tyaa 3TOT
HoyTOYK (Upload notebook)

2) B Colab naxxmute B MeHI0 cBepxy: Runtime -> Change Runtime Type -> GPU, rue
U3HAYaJIbHO CTOMT None



3) O6wsBuTe TeHzop a pasmepa (2, 3, 4) u tensop b pasmepa (1, 8, 3) ma GPU,
WHULWIN3UPYHTE X cydaiiHO paBHOMEpHO (.uniform ())

4) 3arem m3meHute (GopMmy TeH30pa b, uToOBI OHa coBmazana ¢ Gopmoil TeH3opa a,
MOJIyYHTE TEH30D C

5) [lepemectute ¢ Ha CPU, nepemecture a na CPU

6) O6epHuTte ux B Variable()

7) O0wsBuTe TeH30p L = torch.mean((c - a)**2) u mocuuraiite rpaaueHt L o ¢ ( To ecTh
oLoc)

8) BriBenure rpaauent L no ¢

Ilepeuenv Komnemenuuii (wacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM

cpeocmeom
OIIK-3 (MUOIIK-3.1 (3n.3), MOIIK-3.8 (T0.2), HOIIK-3.11 (/Ip.2 T0.))

JlabopaTopHas padora no teme: «CBEPTOYHbIC HEHPOHHBIE CETH)
1. Hammummre cBéprouHyto Helpocerb Ha (peiimBopke PyTorch m mporectupyiite eé
paboty Ha natacete MNIST.
2. Momuduuupyiite pa3paboTaHHYIO B IPEABIYIIEM ITYHKTE CBEPTOYHYIO HEHPOCETH MO
3aja4y Kiaccuukanuy BUI0B oaek bl (1atacet FashionMNIST).

Hepeuenb Komnemenum? (tmcmu Komnemeuuuu), npoeepiaemoblx OUEHOUHbIM

cpeocmeom
OIIK-3 (MOIIK-3.1 (3n.3), HOIIK-3.8 (T0.2), HOIIK-3.11 (/Ip.2 To.))

3ayeTHO-IK3aMEeHAIHOHHbIE MaTepuaidbl [Jisl MPOMEXKYTOYHOl  aTTecTanuu
(3x3ameH/3a4eT)

Bonpocsl k 3auery
Ucropus pa3sutus M. OcHOBHbIE ATalBbI.
O061acTi KICKYCCTBEHHOT'O MHTEIUICKTA
TexHonoruu paboTel ¢ OOIBIIMMU TaHHBIMU
BBenenue B HelipoHHBIE ceTH U nctopus pa3utus HC
Hcropus pa3BUTHSA HEUPOHHBIX CETEN
[TonroroBka qaHHBIX JUIsl HEHPOHHOH ceTu. OO0yueHHe HEHPOHHBIX CETEH.
[TepcenTpoH. Anroput™M 0OpaTHOrO pacpPOCTPAHEHUS OMINOKU
Ontummsaropsl (SGD, SGDM, Adam)
3agaua KinaccupUKaIMI B HEHPOHHBIX ceTsAX. MeTpHKH B 3a/1a4ax KiacCUpUKauu
. 3ajaya perpeccuy B HEHPOHHBIX CeTsAX. MEeTpUKH KauecTBa perpeccun
. Knmactepuzauus HelipoHHOU ceThr0. MeTpuKkH B 3a/1a4ax KiIacTepu3alnun
. 3a/a4ya MOHMKEHUS Pa3MEPHOCTH. ABTOKOJUPOBIINK
13. OOGHapyxeHue HeJ0- U nepeoOyueHust HeHPOHHBIX ceTeld. MeTo 1kl 60pbOBI €
nepeoOydeHruEM
14. CgéprouHnas HelpoceTb
15. TlonynsipHble apXUTEKTYphl CBEPTOUHBIX CETEN
16. HeiipoceTu B 3aauax kjiaccu(uKalmu, 1eTEKIMU U CETMEHTAIH
17. Merpuueckue 3a1auu
18. Ayrmenranus u Texuuka Transfer Learning
19. TI'enepaTHBHO-COCTS3aTEIBHBIC CETH
20. PexkypeHTHBIE U IByHAIIPaBJICHHbIE HEHPOHHBIE CETH
21. LSTM-cetn
22. Mexanu3Mm BHUMaHus. TpaHnchopmep

CoNo~WNE

el
N RO



23. TlomynsipHbIC apXUTEKTYPHI HEUPOCETEH MJ1s1 paOOTHI C TEKCTOM

24. Tlaket Neural Networks Toolbox cpeast Matlab

25. Pabora c Helipocetsio B rpapuueckom pexume (NNStart) B cpene Matlab
26. TloxroToBka JaHHBIX JJIs1 HEHPOCETH C MOMOIIbIO OubanoTeku Pandas

27. OOy4eHue HEHpOCeTH U MOJCUET METPHK ¢ TIOMoIIIb0 OubmmoTeku Sklearn
28. OcHoBbI (ppeiimBopka PyTorch

Ilepeuenv Komnemenyuii (uacmu KOMNEmMEHUUU), NPOGEPAECMbIX OUCHOUYHBIM
cpeocmeom
1IK-3 (UIIK-3.2 (3n.8), M1IK-3.3 (3n.2)), I[IK-6 (UIIK-6.1 (3n.7), UIIK-6.2 (3u.1)), OIIK-3
(UOIIK-3.3 (3n.2), HOIIK-3.4 (V.1)), IIK-3 (UIIK-3.1 (3u.3), UIIK-3.4 (V.1)), [IK-3 (UIIK-3.5
(V.2), UIIK-3.7 (To.1)), OIIK-3 (MOIIK-3.1 (3n.3), UOIIK-3.8 (T0.2), UOIIK-3.11 (Ip.2 To.))

4.2 MeToanyeckue MaTepHaJibl, onpeae/siioliue NpoueIypsl OeHNBAHUS 3HAHUI,
YMeHHI, HaBbIKOB M (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YOUIMX JTaIbI
(hopMupoOBaHUA KOMNIETEHUM A

Memoouueckue pekomenoauuu, onpeoenaouiue npouedypovl OUeHUGAHUA HA 3aueme:
OIICHKY «3aYTeHO» 3aCIy>KUBAaeT CTYyJEHT, OCBOUBIIUN OCHOBHBIE
3HaHMS, YMEHHUS, KOMIIETEHIIUU U TeopeTudeckuid matepuai (Paznensr 1-
5), 4ro mpoBepseTcs MO0 MPH HAIMCAHUN CTYICHTOM TECTUPOBAHHUS BO
BpeMs ceMecTpa, JUO0 MPU OTBETe Ha 3a4ETHBIE BONPOCHI BO BPEMS
CECCHH; BBITIOJIHUBIINN BCe JIabOpaTopHbIe PadOTHI, HO BO3MOXKHO C
HEOOJIBIIMMU HEIOUETAMU; TPAKTUYECKHE HABBIKU MPOGECcCHOHATBHOTO
MIPUMEHEHHUS OCBOSHHBIX 3HAaHUH C(OPMHUPOBAHBI.

OIICHKY «HE3a4YTCHO» 3aCly’)KMBAeT CTYJICHT, HE OCBOUBIIWN 3HAHUS,
HE3aUTEHO YMEHHMsI, KOMIIETEHLIIMH W TEOPeTUYECKHil MmaTepuan, IabopaTopHbIe
paboTHI BBIMOJIHUI HE BCe, JMOO BCE, HO C OOJBITUMHU HEIOUYETAMHU,
MPAKTUYECKHE HABBIKU HE CHOPMHUPOBAHBI.

3a4TCHO

Memoouueckue pexkomenoayuu, onpeoensaiouiue npoyeoypvl OUEHUGAHUS MECMOE:
OIICHKY «TECT 3a4TEH» MONy4aeT CTYJCHT, MPaBUIbHO OTBeTUBIIHKI Ha 70 u Oojee MpPOIEHTOB
BOIIPOCOB.

OneHouyHble CpeACcTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3J10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAMBHUIYaTbHBIX ICUXO(PU3UUECKIX 0OCOOEHHOCTEM.

— IIpY HEOOXOJUMOCTH MHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKH OTBETA HA DK3aMEHE;

— IIPYU NIPOBEJICHUU NPOLIEYPHl OLIEHUBAHUS PE3YyJIbTAaTOB O0YyUEHUSI MHBAIMJIOB U JIUII C
OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCSA UCIIOJIb30BAHHE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTIMU;

— IpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBAJWAOB IIpOLEaypa OLIEHUBAHMUS PE3YyNbTaTOB OOYYEHHS 1O JUCHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oneHuBaHusl pe3yabTaToB OOYyYEHHsS WHBAJIUAOB U JIUIl C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 TUCIMIUIMHE MpeAycMaTpUBaeT MpeAoCcTaBleHre HHPOpMAaLUU B
dbopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 37]0POBbS U BOCIIPUATHS UH(POpPMALIUK:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:



— B Ie4aTHoi (opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

S. IlepeyeHb OCHOBHOM M [JONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

HEe00X0UMOi1 111 OCBOCHHUS TUCIMILUIMHBI (MOLYJIA)

5.1 OcHoBHasi TUTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKYCCTBEHHOTO MHTEILICKTa : MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3., crep. — Cankr-IletepOypr : Jlans, 2021. — 228 c. —
ISBN 978-5-8114-8519-2. — Tekcr : anektponHsii // JIaHb : 371€KTpOHHO-OHOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/176662 (nara obparnenus: 18.08.2021). —
Pexwum noctyna: st aBTOpU3. TOIH30BATENCH.

2. Pomanos, I1. C. CuctemMbl HCKYCCTBEHHOTO MHTEIUICKTa. MOIeTMpOBaHNE HEUPOHHBIX
cereit B cucreme MATLAB. JlabopatopHblii IpakTUKYM : yueOHoe nmocooue st By30B / I1. C.
Pomanos, U. I1. PomanoBa. — Cankt-IlerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Tekcr : anexTponHbIi // Jlansb : a5eKTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obpamienus: 18.08.2021). — Pexxum noctyna: s
aBTOPU3. IIOJIb30BATEIICH.

3. XnuBHeHko, JI. B. IIpakTrka HEHPOCETEBOIO MOICIUPOBaHHUS : yueOHoe rocooue / JI.
B. XimBHenko, @. A. ITarakoBuu. — Cankr-IletepOypr : Jlanp, 2019. — 200 c. — ISBN 978-5-
8114-3639-2. — TekcT : snekTpoHHbIid // JIaHb : anmekTpoHHOo-0nbnnoreunas cucrema. — URL:
https://e.lanbook.com/book/123697 (nara obparuenus: 18.08.2021). — Pexxum pocrymna: s
ABTOPH3. MOJIb30BATEIICH.

JIns ocBOEHMS NTMCUMIUIMHBI MHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSMU
37I0POBBbSI MMEIOTCSA H3JaHUS B DJICKTPOHHOM BHUJE B DJEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaX
«JIaHby.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:
1. MoagenupoBanue HEHPOHHBIX ceTeil B cucteme MatLab : maGopaTopHbIli TPaKTUKYM /
M. T. Hoppep ; Cubl'Y um. M. @. PemerneBa. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoanyeckne U3IaHNUS:
1. Bassl nannsix komnannu «Mct Bero» http://dlib.eastview.com
2. Dnextponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHcJIe COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI

Dnekmponno-oudbruomeunwvle cucmemst (O6C):

1. BBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. DBC «BOOK.ruy» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpogheccuonanvrnvie 6azvi OaHHbIX

1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3natennctBa Wiley https://onlinelibrary.wiley.com/
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4.  Hayunas snextponHas 6ubnuoreka (HOb) http://www.elibrary.ru/

5. IlosHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaHbIX HAyYHBIX )KypPHAJIOB Ha Pocculickon
miaTdopme HaydHbIx KypHaaoB HOMKOH http://archive.neicon.ru

6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa  (IOCTYNm K DJIGKTPOHHOW  OMOJIMOTEeKe
muccepranuii Poccutickoit rocynapcerBennoit oubmmoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux aanupix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas uandopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble Cucmembsl

1. KoucynwsranT [Lmtoc - cripaBodHast mpaBoBasi cUCTEMa (JIOCTYI 110 JIOKAJTLHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AMepukaHCKas NMaTeHTHas 0a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M BbIciiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyiekuus muppoBbIX 00pa3oBaTelbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pyccKoro s3blka nMeHu A.C. [Iymxkuna
"OGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpMaLIMOHHBIN nTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx06a TeMaTH4eCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONEIUH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 oOpa3zoBanuu B Poccuiickoit denepannn". Borpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 06pazoeamenvhvle U UHGopmayuoHusie pecypcovl Kyol'yV

=

DnekTpoHHbIN KaTajgor Hayunoit 6mbnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOIYTBHOTO JUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

baza y4eOHBIX M1aHOB, y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIHKaIil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubnuorteka nHGOPMAIMOHHBIX pecypcoB Kadenpbl HH(POPMALIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUM http://mschool.kubsu.ru;

w

Ea
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6. DnexTpoHHBIN apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeIbHBIC peCypchl Kadenapsl HHHOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue YKa3zaHusi AJA OOyYaKOIIMXCS 1O OCBOEHHUIO

AUCHUILINHBI (MOIYJIs1)

W3yyenue kypca «HeilipoceTeBbie MOIEINY OCYIIECTBISICTCS] B TECHOM B3aUMOICHCTBHU C
JIPYrUMHU JUCHUILUTMHAMHE, CBS3aHHBIMH C aHAJIM30M JAaHHBIX, HCKYCCTBEHHBIM HHTEIJICKTOM M
nporpamMupoBaneM. Popma u CrocoObl W3ydeHHs] MaTepuaiga ONpPEIENSIOTCS C y4eToM
cienuuku u3ydaeMoil TeMbl. OJJHaKO BO BCEX CiIydasX HEOOXOAMMO OOECIEeYHTh COYETaHHE
U3y4eHUS] TEOPETHYECKOTO Marepuaia, HaydyHOro TOJKOBAaHHMS TOTO WM HMHOTO IIOHSATHS,
JIaBaeMOro B y4eOHHMKAxX M JICKIHUSX, C CAMOCTOSTEIbHON pabOTOW CTYIEHTOB M BBITIOJIHEHHEM
NPAaKTHYECKHUX 3aJaHNH.

Jlexyuonnoe 3ansamue TPEACTABIACT COOOH CHCTEMATHYECKOE, IOCIEeI0BaTEIbHOE,
MOHOJIOTHYECKOE H3JIOKEHHE MPEIoIaBaTeIeM-JIeKTOPOM y4eOHOro MarepHala, Kak IpaBHIIo,
TEOPETHYECKOTO XapakTepa. Takoe 3aHATHE NpPEACTaBIsSeT COOOH D3JIEMEHT TEXHOJIOTUH
Npe/ICTaBICHUsT y4eOHOro Marepualia IIyTeM JIOTMYEeCKH CTPOHHOr0, CHCTEMAaTHYCCKH
HIOCJICIOBATEIBHOTO M SICHOTO M3JIOXKEHUS C HCIIOIb30BaHHEM 00pa30BaTEIbHBIX TEXHOJIOTHH.

Llenp nekuMm — oOpraHu3anus LEJCHANPABICHHOW I103HABATENLHON IEATEILHOCTH
00yYaIONIMXCS 110 OBJIAJICHHUIO IIPOTPAMMHBIM MaTEPUAIOM YYeOHOM AUCIMIUTMHBL. YTeHHE Kypca
JICKIUH MTO3BOJISIET JaTh CBSI3aHHOE, MTOCIIEA0BATEIbHOE U3JI0KEHHE MaTepHalia B COOTBETCTBHH C
HOBEUIIINMU JaHHBIMU HayKH, COO6HII/ITI> CIymiarejidM OCHOBHOC COACPIKAHUC IIPEAMCTA B
[EJIOCTHOM, CHCTEMAaTU3HPOBAHHOM BHJIC.

3ajaun JEKIMM 3aKII0YaloTcs B oOecneueHud (HOPMHPOBAHHMS CHUCTEMBbI 3HAHWH I10
yu4eOHOW JUCHUIUIMHE, B YMEHMM AapryMEHTHUPOBAaHO H3JlaraTb HaydyHbI Marepuai, B
dopMupoBaHUU MPOPECCHOHATBHOTO KPYro3opa M OOIIed KyIbTypbl, B OTPRKECHHH eIIe He
MMOJIyYMBHIMX OCBCHICHUA B yqe6H0ﬁ JIUTCPATYPEC HOBBIX I[OCTI/I)KCHI/Iﬁ HayKHu, B OIITUMHU3AUU
npyrux (GopM opraHuzanuy yd4eOHoro mporecca.

JI71st OATOTOBKH K JIEKIMSM HEOOXOJMMO U3yYHTh OCHOBHYIO JINTEPATYpy MO 3asBICHHON
TEeMe U 00paTUTh BHUMAaHHE HA T€ BOMPOCHI, KOTOPBIC MPEJIAraloTcs K PACCMOTPEHHIO B KOHIIE
KaXJ0i TeMbl. [Ipy M3y4eHur OCHOBHOM JUTEPATyphl, CTYACHT MOXKET B JOCTaTOYHOM O0beMe
YCBOHTH U YCIEUIHO PEaIn30BaTh KOHKPETHBIC 3HAHWS, YMEHUS, HABBIKM M KOMIIETCHIIUH TIPH
BBITIOJTHEHHUH CJIEAYIOIIUX YCIOBHIA:

1) cuctemaruueckas pabota Ha y4eOHBIX 3aHATHSAX I0]] PYKOBOJCTBOM IIPEIOJaBaTeis U
CaMOCTOSATENIbHAsE PaboTa MO 3aKPETUICHHIO MOJTYYCHHBIX 3HAHUI U HABBIKOB;

2) 10OpPOCOBECTHOE BHIMOIHEHUE 3aJaHUH MTPEToIaBaTellsl Ha TPAKTHYCCKUX 3aHATHSX;

3) BBISICHEHHE ¥ YTOYHEHHE OTICIbHBIX MPEANOCHUIOK, YMO3AKIIOUYEHHH M BBIBOJIOB,
coJepKalmxcss B y4eOHOM Kypce; B3aUMOCBSI3€H OTHENBHBIX €r0 pPaselioB, HMCHOIb3yeMBIX
METOJIOB, XapaKTepa UX UCIIOJIb30BAHUS B TPAKTUUECKOM JIESATEIBHOCTH;

4) comocTaBIeHHE TOYCK 3PEHHS PA3IMYHBIX aBTOPOB M0 3aTPAaruBaeMbIM B yueOHOM Kypce
HpO6JICMaM; BBISIBJICHHUEC HETOYHOCTEH u HEKOPPECKTHOT'O HU3JI0XKEHUA Marcepuaia B
NePUOANYECKON U CIICIIHAILHON JINTEPATYPE;

5) pa3paboTka NpeaIoKEeHUI MPENoAaBaTei0 B YaCTH JOPAOOTKH U COBEPIIICHCTBOBAHUS
y4eOHOTro Kypca.

Jlabopamopnvle 3ansmus — sBASIOTCS HOpMOI yueOHON ayTUTOPHON pabOTHI, B paMKax
KOTOpOW (POPMUPYIOTCS, 3aKPEIUISIOTCS W TMPEACTABISAIOTCS CTYJICHTAaMH 3HAaHUS, YMEHHS W
HaBBIKU, HHTETPUPYIOIUE PE3YJIbTaThl OCBOCHHS KOMITETEHIIHI KaK B JIEKIIHOHHOM (hopMarte, Tak
B Pa3nMuHBbIX (popMax caMocCTOATeNbHOH pPaboThl. K KakaoMy 3aHSITHIO MperojaaBareieM
(GOpMyIHpYIOTCST TIPAaKTHYECKUE 33JaHusl, TPeOOBaHUS W METOIUYECKHE PEKOMEHIAlMU K UX
BBITIOJTHCHHIO, KOTOPBIC IPEACTABIAIOTCS B (bOHI[e OLCHOYHBIX CPEACTB y‘Ie6HOI>i AUCHUIIIINHBI.

B xoxe caMonoAroTtoBku K J1a0OpaTOPHBIM 3aHSATHSM CTYIEHT OCYIIECTBISET cOOp U
00paboTKy MaTepuajoB MO TeMaTHKe J1ab0opaToOpHOIl padOTHI, UCIONB3Ys MPU 3TOM OTKPBITHIE
UCTOYHMKH HH(poOpMaluu (MyOJMKAIMM B HAYYHBIX H3/IaHHUAX, AHAIUTHYECKAE MAaTEPUAIIbI,
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pecypcbl cetr IHTEepHET | T.11.), a TaKKe MPAKTUYECKUA OIBIT U IOCTYITHBIE MaTepHajbl 00bEeKTa
UCCIJIEJOBAHMS.

KoHTponb 3a BBINOJIHEHHMEM CaMOCTOATENBHOM pabOThl MPOBOAUTCA IPU HU3YYEHUU
KaX/101 TeMbl JUCIUILTUHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrosarenbHas paboTa cTyAaeHToB Io aucuuiuinHe «HelipocereBsle Monenu»
IPOBOJUTCS C LIEIbIO 3aKPEIUIEHUS U CUCTEMaTH3allui TEOPEeTHUECKUX 3HAHUH, (POPMUPOBAHUS
IPAKTUYECKUX HABBIKOB 0 HX IPHUMEHEHUIO IIpM pEUIeHMM 3a7ad 110 HEHpOCETEBBIM
texHosorusiM. CamocTosiTeNlbHas paboTa BKJIIOYAET: H3Y4YEHUE OCHOBHOM M JIMTEpaTyphl,
npopabOTKy M MOBTOPEHHE JIEKIMOHHOTO MaTepualia, Marepuana ydeOHOH u HaydyHOU
JUTEpPATyphl, MOArOTOBKY K JIaDOpaTOPHBIM 3aHATHUSAM, a TaKkKe K KOHTPOJIUPYEMOM
CaMOCTOSITENIbHON paboTe

CamocrosarenbHass paboTa CTYJEHTOB IO JAaHHOMY Y4eOHOMY Kypcy Ipeanojaraert
IIO3TAITHYIO MOATOTOBKY IO Ka)KIOMY Pa3/ielly B paMKax COOTBETCTBYIOLINX 3alaHUM:

IlepBbIif 3Tam camMOCTOATENBbHOM pabOThI CTYIAEHTOB BKIIOYaeT B ceOs TIIATEIbHOE
U3Y4YEHHUE TEOPETHMUYECKOI0 MaTepuaja Ha OCHOBE JIEKIIMOHHBIX MaTepUalioB IIpernojaBaTels,
PEKOMEHIYEMBIX pa3JelIOB OCHOBHOM JMTEpPATyphl, MAaTEpUAIOB IEPUOJAMYECKUX HAYyUHBIX
U3JIaHUl, HEOOXOAUMBIX JJIi OBJAJACHUA [OHATUHHO-KaTErOpUalbHBIM  allaparoM U
dopMuUpOBaHHSA  TPEACTABICHUH O  KOMIUIEKCE TEOPETHMUECKOI0 U AHAIUTUYECKOTrO
MHCTPYMEHTApUS, UCIIOIb3YEMOI0 B paMKaxX JaHHOM OTpaciii 3HaHU.

Ha BTrOopom sTane Ha ocHOBE C)OPMUPOBAHHBIX 3HAHUM U MPEICTABICHUN MO JaHHOMY
paszieny CTYAEHTHI BBIIOJIHAIOT J1a0opaTopHble padoThl, HalleJIeHHbIE Ha (JOPMHUPOBAHNE YMEHHH
Y HaBBIKOB B pPaMKax 3asBJICHHBIX KOoMIeTeHUuH. Ha naHHOM 3Tamne CTyIEHTBI OCYLIECTBIISIFOT
CaMOCTOSITENIbHBIM TMOUCK SMIIMPUYECKUX MAaTEpUATIOB B paMKax KOHKPETHOIO 3aJlaHus,
0000IIal0T M aHAIM3MPYIOT COOpaHHBIM Marepualq IO CXeMe, PEeKOMEHJOBaHHOU
npernoaBareneM, GOpMyIHUPYIOT BEIBOIBI.

Ha ceropssiiinuii 1eHb mecmuposanue — OJJMH U3 CaMbIX JEHCTBEHHBIX U MOMYJISPHBIX
Croco00B IPOBEPUTH 3HAHUS B U3ydaeMoii o0siacTu. TecThl M03BOJIAIOT OYEHB OBICTPO IPOBEPUTH
HaJIMuue 3HaAHUH y CTYAEHTOB IO BbIOpaHHOU Teme. Kpome Toro, TeCThl HE TOJIBKO IPOBEPSIIOT
3HaHUs, HO U TPEHUPYIOT BHUMATEIbHOCTh, YCUTYMBOCTh U YMEHUE OBICTPO OPUEHTHPOBATHCS U
cooOpaxarb. [Ipu TOATOTOBKE K pEHIEHHUIO TECTOB HEOOXOAMMO MpopadoTaTh OCHOBHBIE
KaTeropus 1 MOHATHUS AUCHUIUIMHBI, OOpaTUTh BHUMAHUE HA KIIFOUEBbIE BOIIPOCHI TEMBI.

IMon kommponupyemou camocmoamenvrou pabomoii (KCP) NOHUMAIOT COBOKYIHOCTb
3a/laHui, KOTOpPbIE CTYAEHT JOJDKEH BBIINOJHUThH, MPOpadoTaTh, U3YYUTh IO 3aJaHUI0 O]
PYKOBOACTBOM U KOHTpoJieM npenonasarens. T.e. KCP —3To Takoil Bua JesSTENbHOCTH, HApsIy ©
JEKIUSAMH, J1a00OpaTOpPHBIMH M TPAKTUYECKUMH 3aHATHSIMH, B XOAE KOTOPBIX CTYJIEHT,
PYKOBOJCTBYSICh CHELMATbHBIMM METOJUYECKMMM YyKa3aHUSMH I[pernojaBaTelis, a Takke
METOAMYECKMMH  YKa3aHUSIMH 110 BBINOJHEHWIO THUIIOBBIX 3a/JaHUi, MpHoOpeTaeT U
COBEpUICHCTBYET 3HAHUS, YMEHUS U HaBBbIKH, HAKAIIJIMBAET MPAKTUYECKUH OIIBIT.

Texyiuit KOHTPOJIb CAMOCTOATEIBHONU PaOOTHI CTYIEHTOB OCYLIECTBIIAETCS €XKEHEEIBHO
B COOTBETCTBHME C Iporpammoii 3aHatuil OmnucaHue 3aJaHuil JUId CaMOCTOSITENbHOH pabOThI
CTYJEHTOB U TPeOOBAaHMU MO MX BBIMOJIHEHHUIO BBIAAIOTCS MPENOJIaBaTENEM B COOTBETCTBUH C
pa3paboTaHHBIM (POH/IOM OLIEHOUHBIX CPEJICTB MO AucHuInHe «HelpoceTeBbie MOET».

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHas ydeOHas palboTa (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro Marepuara.

WuauBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCA BaXHBIM  (hakTopom,
CIOCOOCTBYIOLUM MHJMBUyaTN3allii O0y4EHHUSI U YCTAaHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIUIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH 37I0POBBSI.

/. lIlepeyeHb WH(MOPMANMUOHHBLIX TEXHOJOTHH, HCNOJb3yeMbIX NpPH

OCYIIECTBJIEHHMH 00Pa30BaATEJIbHOI0 MPOLECCA M0 JUCHUIINHE (MOTYJIIO)
7.1 llepevyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIi



1. Jloctym k cetn uHTepHET Yepe3 Opaysep Google Chrome
2. OBC «JIAHb» https://e.lanbook.com

7.2 Hepeqenb JUHECH3UOHHOI'0 H CBOﬁO}IHO pacipocrpansieMoro IporpaMmMmHoOro

o0ecreyeHus

Jlns mpoBeieHus JEKIMOHHBIX 3aHaTuil HeoOxomumel: MS Office Word u Power Point

2016 u BrIIIE

Jlnst mpoBeneHust 1aboOpaTOPHBIX 3aHATHH, TEKYIIETO M IMPOMEXYTOYHOTO KOHTPOJIS:
Matlab R2014a, Jupyter Notebook 6.3.0 u Beiiie (s3b1x Python ¢ 6ubaunorekamu Numpy, Pandas,
Matplotlib, Scikit learn, dpeiimBopk PyTorch)

8. MaTepuanbHO-TeXHHYECKOEe o0ecrieyeHue M0 JUCIUITUHE (MOIYTI0)

HaumenoBanue yqe6H0171 ayAuTOpHUH, €€ OCHALICHHOCTb

Ne Bun pabor
000py/IOBaHNEM M TEXHHYECKUMHU CPEJICTBAMHU O0yUECHUS
1. JleKunoHHBIC 3aHATHS | AyJUTOpHS, YKOMILJICKTOBaHHAs CIIeUaTM3UPOBAHHOM
MeOEeJIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
2. JlaGopaTopHble 3aHATUS | AyJUTOpHS, YKOMILJICKTOBaHHAs CIIeMaTM3UPOBAHHOM

MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOMITBIOTEpaMH, TPOEKTOPOM, IIPOrPaMMHBIM 00eCIIeYeHUEM

3. ['pymmioBsie Aynuropus, YKOMILUICKTOBaHHAS CHCIIHATM3HPOBAHHON
(MHIMBUyaTbHbBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAINH KOMITBIOTEPAMH, TIPOTPAMMHBIM 00eCIICUCHHEM

4, Tekymmii  KOHTPOJb, | AyauTOpHS, YKOMIUIEKTOBaHHAsI CHEIUAN3UPOBAHHOM
MIPOMEKYTOUHAS MeOENbI0 M TEXHUYECKHMMH  CpPEACTBAaMH  OOydYeHUS,
aTTecTanus KOMIBIOTEPAMH, TPOrPaMMHBIM 00eCIIedeHHEM

S5. CamocTosTenbHas Kabuner 1y caMocCTOSTENbHONH  pabOThl, OCHAIIEHHBII
paboTta KOMIIBIOTEPHON TEXHHKOW C BO3MOXHOCTBHIO TOIKIIOYEHUS K

cetu «MHTEpHET», MPOrpaMMON SKPAHHOTO YBEIWYEHHS U
00ecCrevYeHHbII TOCTYIIOM B AJIEKTPOHHYIO WH(GOPMAIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA.

IIpumeuanue: Konkperusanus ayauropuil 1 ux ocHamenue onpenensercs OIIOIL.
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