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Pabouass mporpamma aucuuruinebl «HelpocereBble Mojenun» COCTaBiI€HA B
COOTBETCTBHUH C (PeiepajIbHBIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
Bbiciiero oopaszoBanus (PI'OC BO) no nanpasnenuto mnoarotoBku 01.03.02
[IpuknagHas MmaTemMaTuka U MHpOpMaTHKA.

[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 o6cyxieHa Ha 3aceaHuu Kadeapsl MPUKIATHON MaTeMaTUKU
npotokost Nel0 ot «18» mast 2023 r.

3aBeayromuii kadeapoi (BbIMycKaroiei)

A.B. IlucpmeHckuit I

MOITHCH

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:

MK-3 CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOI
MaTeMATHKHU; 00,1a1aTh CHOCOOHOCTAMH K 3(Q(PeKTHBHOMY NPHMEHEHHUIO H
peain3aluu MaTeMaTHYECKHU CJI0KHBIX aJITOPUTMOB

3HaTh UIIK-3.1 (06.001 D/03.06 3u.3) Metoasl U CcpeacTBa MNPOEKTUPOBAHUS
MPOTPAaMMHOTO  OOECTIEYCHUsT TPH peau3alliil  MaTeMaTHYeCKH CIIOKHBIX
aJITOPUTMOB
NIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMeHHBI OTEUECTBEHHBIH U 3apyOeKHBIH
OTIBIT B Pa3paboTKe aJIrOpUTMOB KOMITBIOTEPHON MaTeMaTUKU
NIIK-3.3 (40.001 A/02.5 3n.2) OreyecTBEHHBIH M MEXAYHAPOIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX aJlTOPUTMOB KOMIIBIOTEPHON MaTeMaTUKH

YMmerth HNIIK-3.4 (06.001 D/03.06 V.1) Ucnonb30BaTh CyIIECTBYIONUIUE TUIIOBBIC PEIICHUS
u 1malJOHbl TNPOEKTHPOBAHUS MporpamMMmHoOro oodecredeHus 3(PPEeKTUBHO
peaTM3yOIMX MaTEMAaTHUYECKU CIIOKHBIE allTOPUTMBI



NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTUpOBaTbCS B COBPEMEHHBIX AITOPUTMAX
KOMITBIOTEPHON MAaTeMaTHKH, MMPUMEHATh METOJBI U CPEICTBA NMPOCKTHPOBAHHS
IPOrpaMMHOr0 oOecreueHus, CTPYKTYp AAaHHBIX, 0a3 JaHHBIX, HPOTPAMMHBIX
nHTepelicoB

Banapgers UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paGorka MaTeMaTUYeCKU CIOKHBIX
QITOPUTMOB, H3MEHCHHE W  COTJACOBAaHWE aPXUTEKTYphl MPOTPAMMHOIO
O0ECIeYCHUsI C CHUCTEMHBIM aHAJIUTHKOM W apXUTEKTOPOM IMPOrPaMMHOTO
obecrieyeHus

IIK-6 Cnoco0eH HAXOAUTh M H3BJEKATh AKTYAJIbHYI0 HAaYYHO-TEXHHYECKYIO
uHGOpMALUIO U3 IJIEKTPOHHBIX OMOJIMOTEK, HHPOPMALMOHHBIX CHPABOYHBIX
CHCTEM, COBPEMEHHBIX MPO(ecCHOHATBHBIX 0a3 TaHHBIX U T.II.

3Hathb NIIK-6.1 (06.015 B/16.5 3u.7) McTouHUKH aKTyalbHOH Hay4YHO-TEXHHUYECKOMN
uHpOopMau
HIIK-6.2 (40.001 A/02.5 3n.1) llenu u 3amayu MPOBOAMMBIX HMCCIICIOBAHUN H
pa3paboTOK, METO/IBI CPAaBHUTEIHLHOTO aHAIM3a ¢ MHPOpMAIUEH M3BICUCHHON W3
AJIEKTPOHHBIX OMOIMOTEK, HHPOPMAIIMOHHBIX CHPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccHoHABHBIX 0a3 TaHHBIX U T.I1.

Ymernb

Bnanerr UIIK-6.4 (40.001 A/02.5 [p.2 Tn.) JedarenpHOCTh, HampaBlieHHAas Ha peEIICHUE
3a/la4 aHATMTHYECKOTO XapakTepa, IMPEANoaraloniux BBIOOP W MHOTOOOpa3ue
aKTyaJlbHBIX CIOCOOOB peIIeHUs 3a7a4 C HUCIOJIb30BAHUEM aKTyalbHOW HAy4dHO-
TEXHUYECKOH WH(POpPMAIMK, W3BICUYCHHON H3 O3JCKTPOHHBIX OHOIHMOTEK,
MH(OPMALIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX Mpo¢ecCHOHaIbHBIX 0a3
JTAHHBIX | T.I1.

2. CTpyKTYypa M coepKaHue TUCHUIIUHbI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

O61as Tpy10€MKOCTh AUCIUILTUHBI cocTaBiseT 3 3a4. efl. (108uyacoB), ux pacnpenenenue
10 BUZaM pabOT MPEACTABICHO B TaOJIHIIE

Cemectpsl
Buj yueOHoii padoThl Beero (4ace)
4acoB |
KonTakTHas padora, B TOM 4ncJe: 50,2 | 50,2
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHsATHS JIEKIMOHHOTO THIA 16 16
JlaGopaTopHble 3aHATHUS 32 32
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSATHS)
WNnas konTakTHas padora: 2,2 2,2
KonTpons camoctostensHol padotsl (KCP) 2 2
[Ipomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocrosiTeJibHas paboTa, B TOM YHCJIE: 57,8 | 57,8
IIpopaboTka y4eOHOro (TEOpeTHUECKOro) 10 10
MaTtepuaia
BrinonHenue WHAMBU YA bHBIX 3aaHUN 10 10
IToaroroBka K TeKylemMy KOHTPOJIIO 37,8 | 378




KonTpoJb:
IToaroroBka K 3K3amMeHy
qac. 108 108
B TOM 4HCJIe
O01mas Tpya0eMKOCTh KOHTAKTHAasl 50,2 | 50,2
pabora
3a4. e/l 3 3

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenne BuaoB yueOHOM pabOTHI U MX TPYIOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUIUIMHBL, U3y4aeMble B 6 ceMecTpe

KonunuecTBo yacoB

Bueayn
o HTOPHA
Ne HaumenoBanue pa3zjienos (Tem) Beero AynuropHasi padora a
padoTta
JI 113 JIP CPC
1 2 3 4 5 6 7
1 Bsenenue B . Uctopus, onpeneneHue, CTpyKTypa, 4 2 )
) TIOHSTHUS
2 Bsenenue B Helipocetu. MeTtpuku. Ilonroroska jaHHbIx 8 4 4
" | Ans nojadu B HEMPOCETh
3. | OnruMu3aTOphl B HEWPOHHBIX CETAX 4 2 2
4. | Metomsl 60pEOBI ¢ IEpeOdyIECHHEM 4 2 2
5. | MomynspHble apXUTEKTypbl HEHPOHHBIX ceTel 10 6 4
6. | Heiiponnsie cetn B Matlab 18 8 10
7. | Heiiponnsie cetu Ha Python 57,8 24 33,8
NTOI'O no pa3aenam JMCHHNIHHBI 105,8 16 32 57,8
KonTpons camoctostensHoi pabotsl (KCP) 2
ITpomesxyrounas arrecrauus (MKP) 0,2
[ToaroroBka K TEKymemy KOHTPOJIIO
O0mas TpyA0eMKOCTb 0 JTHCHUILINHE 108

Ipumeuanue: JI — nexyuu, [13 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

2.3 Conep:xanue pa3jiesioB (TeM) THCHUTNIHHBI

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

®opma
Ne HaumenoBanmue pazjiena (TeMbl) Coaep:xanue pasaesia (TeMbl) TeKylIero
KOHTPOJIsI
1 2 3
OO0 UCKYCCTBEHHOM MHTEIIIEKTE
1 Bsenenune B UU. Ucrtopus, HcTopust HCKyCCTBEHHOTO MHTEIIEKTA
' ONpEJENICHUE, CTPYKTYpa, HOHITHS O6nacTy UCKYCCTBEHHOTO WHTEIUIEKTa
Texaonoruu paboThl ¢ OONBITUMU TaHHBIMH
OcHoBHbIe NOHATHS. McTOpUs HEWPOHHBIX CETEH.
[MpenobpaboTka naHubIX. [lepcenTpoH. Anroput™
Bsenenue B HelipoceTu. Metpuku. o0partHOro pacmpocTpaneHus ommoOku. HeifpoHHsie
2. IloaroroBka JaHHBIX [ IOJAYU B ceTH B 3a1a4ax kiaccudukanuu. HeliponHsle cetn B
HefpoceTh 3a7lauax perpeccud. HelipoHHble ceTH B 3a7a4ax
KJactepu3annu. MeTpuKHy Kiraccu(pHUKaIny,
perpeccun u knactepuzanun. O0ydeHue mo 6aryam
3. ONTHMH3aTOPHI B HEHPOHHBIX CETAX CToxaCTqu(iKHﬁ rpagueHTHsI ciycK. CToXacTHIecKHi
I'paJuCHTHBIU CITYCK C MOMCHTOM. Adam.




®opma

Ne HaunmeHoBaHue pa3jesia (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJISI
1 2 3 4

Breusieienne mnepeoOyuenus. Perymspusanms. Batch —

4. | Metonbl 60ps0BI ¢ IEpe0OyIeHHEM HopMammsamA. DIOpout. T
ABroxkomupoBiuK. CBépTrouHas HeWpoceTs (3amada
5 ITonynsipHbIE apXUTEKTYPHI KJIacCU(UKALIUH, JETEKIIH U CETMEHTAIMN). [ eHepaTHBHO- T
' HEUPOHHBIX ceTer cocrs3arenpHas cerb. PekyppeHtHas cerb. LSTM-cers.
Tpanchopmep.

Ipumeyanue: JIP — omuem/3awuma nabopamopnou pabomul, KII - suinoanenue xypcosozo npoexma, KP - kypcosoii
pabomyi, PI'3 - pacuemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - acce, K - xonnoxsuym, T —
mecmupogarue, P3 — peuienue 3adau.

2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
He npenycmoTrpensl

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.3 JlabopaTopHbIe 3aHATHSA

®opma
Ne HaumeHnoBanue pazaena (Tembl) HaumenoBanue j1abopaTopHbIX padoT TeKyuero
KOHTPOJIsI
1 2 3 4

OcBoeHre 0a30BBIX HaBBIKOB paboTHI ¢ cucteMoit MatLab.
Krnaccngukanus ¢ HoMOIIbIO epCenTpoHa.

Anmnpoxcumanus GyHknud npu nomoutr MHC. P
Knaccuduxanus ¢ nomonipio cereit KoxoneHna.
HeiipocereBoe pacniozHaBaHuE H300paKeHUH.

HeiipoceTeBoe nporHo3upoBaHie BPEMEHHBIX PsJI0B

OcHossl 6ubmrorek Numpy, Matplotlib u Pandas.
2. Heiiponnsie cetu Ha Python AJTOpUTM 0OpPATHOTO pacpOCTpaHeHHs OMTHMOKH. OCHOBBI JIP
(peiimBopka PyTorch. Ceéprounble HelipoceTu

1. | Heiipounsie cetu 8 Matlab

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvitnonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTsl HE TPETyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 o0ecneYeHHsl I CAMOCTOSTEIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

Ne Bux CPC [epedyeHs y4eOHO-METOANIECKOTO 066CH€‘1?HI/I§I JUCLMIUIAHBI

IO BBITTOJIHCHUIO CAMOCTOSTEIBHOM PaOOTHI
1 2 3
Mertoanueckue ykazaHus JjIsl TOATOTOBKHU K JIEKIIMOHHBIM U CEMHUHAPCKUM
ITpopaboTka ¥ TOBTOpEHUE |3aHATHIM, YTBEPKICHHbBIE Ha 3acelaHnuy Kadeapbl IPUKIATHONH MaTeMaTHKH
JIEKIIMOHHOTO MaTepuaia, |paKyibTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA U pUKIagHOW MaTeMaTku I'bOY

1 [Marepuana y4aeOHOH u BO «Ky6I'Y», mpotokoin Ne7 ot 18.04.2018 T.
Hay4HOM JIUTepaTyphl, MeTtoanyeckue yKka3aHHs MO BBIIOJIHEHHIO CAMOCTOATENEHOW PabOTHI,
ITOJITOTOBKA K YTBEpKJICHHbIE Ha 3aceJaHNH Kadeapsl IPUKIaTHON MaTeMaTuKy aKyabTeTa

CEMUHAPCKUM 3aHATHAM KOMITBIOTEPHBIX TEXHOJIOTHH U npukinagnoi Mmarematnku ®I'BOY BO «KyoI'Vy,
npotokos Ne7 ot 18.04.2018 .

IMoxroToBka k Mertouueckre yKa3aHHs 110 BHITOJHEHUIO Ja00PaTOPHBIX PadOT, yTBEp)KICHHbIE
71a00paTOPHBIM 3aHATHSIM  |Ha 3ace/laHHu Kad)eApbl MPUKIIaJHOM MaTeMaTHKH (paKyIbTeTa KOMIbIOTEPHBIX




TexHonorui u npukinagnoi marematuku PI'bOY BO «Ky6I'V», npotokon Ne7 ot
18.04.2018 .

Meroaudeckue yKa3aHUs 10 BBIOJTHEHHIO CAMOCTOSTEIBHON paboTHI,
IToaroroBka K pemieHNIO  |yTBEPXKICHHBIC Ha 3aceaHuU Ka(eapsl MpHUKIIafHOI MaTeMaTHKH (paKyIbTeTa

3 3a/1a4 U TECTOB KOMIIBIOTEPHBIX TeXHOJIOTUH U mpukiagaoi MateMaTnka I'BOY BO «KyoIl'Yy»,
npotokos Ne7 ot 18.04.2018 1.
Meroaudeckue yKa3aHUs IO BBIIIOJTHEHHIO CAMOCTOSTEIBHON paboTHI,

4 IMoaroroBka Kk TeKymieMy |yTBEpXKICHHBIC Ha 3aceaHUU Ka(eapsl MpHUKIIafHOI MaTeMaTHKH (paKyIbTeTa

KOHTPOJIIO KOMIBIOTEPHBIX TeXHOJIOTUH U npukiagaoit MateMaTnk @IBOY BO «Kyol'Yy»,
npoTokos Ne7 ot 18.04.2018 1.

Y4eOHO-METOIMUeCKHE MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOydYaIOMIMXCS M3
YKClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocraBistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlig U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeYaTHOM opMe Ha s3bIKe bpaiins.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHUHTEHTa
o0ydJarouuxcsi.

3. O0pa3zoBare/ibHbIC TEXHOJIOTHH
B cootBerctBun ¢ tpeboBanusmu ®I'OC B mporpamMma TUCHUIUIMHBI MPEAYCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoUMX o0pa3oBaTelibHble TEXHOJIOTHUHU: UYTCHHE
JEKIMA C WCIOJB30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTHHA; METOJ MallbIX TpymH, pa3dop
NPaKTUYECKUX 3a/1a4 U KEeHCOoB.
ITpu 00yueHHH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTeIbHbIC TEXHOIOTUU:

— TexHonoruss KOMMYHHMKaTMBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH CTY/IEHTOB, KOTOpas sBIsETCS 0a30BOM, HEOOXOAUMOM AJist
a/IaTnITallid K COBPEMEHHBIM YCIIOBUSM MEKKYJIbTYPHONH KOMMYHHKAIIHH.

— TexHonorust pa3zHoypoBHeBoro (auddepeHunpoBaHHOr0) O0y4YeHHUs — MpeAroiaraer
OCYIIIECTBIICHHE TO3HABATEIILHOW NEATENILHOCTH CTYACHTOB C YUETOM WX WHIMBHIyaJTbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BbIBATH CBOM TBOpPYECKUN
norernuan. Co3jaHue M HUCIOJB30BAHUE AMATHOCTHUECKHX TECTOB SIBISETCS HEOThEMIIEMOM
YaCThIO IaHHOW TEXHOJIOTUH.

— TexHonoruss MoAyiabHOrO OOy4YeHHS — TMpeAycMaTpUBaeT JAeJIEHUE COAEepKaHUs
JTUCIUIUIMHBI HA IOCTAaTOYHO aBTOHOMHBIE pa3/iesibl (MOAY/IH ), MHTETPUPOBaHHBIE B OOIINI KypC.
— MHudopmannonHo-koMMyHuKanmonnele TexHonorun (MKT) - pacmumpstor pamku

00pa30BaTeNLHOTO MpOIlecca, MOBBIMAS €ro MPAaKTUYECKYI HAINPaBIE€HHOCTb, CHOCOOCTBYIOT
MHTEHCU(PHUKAIIMU CaMOCTOSITENIbHOM paboThl ydalluXCsl M TOBBIIIEHUIO [MO3HABaTEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOIOTHI:

— TexHONOrUs MCHOJB30BAHUS KOMIBIOTEPHBIX MHPOrpaMM — MO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOTMM — MPEAOCTaBISAIOT IIMPOKUE BO3MOMKHOCTH JUIs  ITOMCKA

uHpOpMalnK, pa3pabOTKU HAyYHbIX IPOEKTOB, BEJICHHs HAyYHBIX UCCIICIOBAHUM.



— TexHonorus MHAWBUIyaTU3alluid OOY4YEHHsST — IIOMOTACT PEANN30BHIBATH JIMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS WHIUBUAYAIbHbIE OCOOCHHOCTH U MOTPEOHOCTU
ydalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLUAIHLHOTO
B3aMMOJICHCTBHS yYalllUXCsl C IEJbI0 pElIeHUs 3a/add, KOTOpas ONpEeNessieTcs B paMKax
npo¢eCCHOHATBLHOMN MOATOTOBKH, BELICISI Ty WIM HHYIO IPEIMETHYIO 00JI1acTb.

— TexHonoruss oOyueHusi B COTPYIHHUYECTBE — pealiu3yeT HACI0 B3aUMHOr0 OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIlCHUE
y4eOHBIX 3a71a4.

— MHrpoBas TexHOJOTUSI — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
Croco00B peleHus: npo0siaeM, aKTUBU3UPYS MBIILJICHUE CTYJEHTOB W PacKpbIBas JTUYHOCTHBIN
NOTEHLMAJ KaXJI0T0 yJallerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJICHUS — CIOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHMYECKH OTHOCUTHCS K HHGPOpMAIUU, YMEHHIO
0oTOMpaTh HHOOPMAIHIO [T PEIICHHUS TOCTABICHHON 331a4u.

KommuiekcHoe wHcIonb30BaHHEe B y4E€OHOM IMPOLIECCE BCEX BBHIIMICHA3BAHHBIX TEXHOJIOTUN
CTUMYJIMPYIOT JINYHOCTHYIO, WHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHIO KOMIETEHIIMM, KOTOPBIMU TOJIKEH 00JalaTh
OyIyIIMI CTICIIUAIIHUCT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOIOTHI BKIIOYAIOT B Ce0sI:

— pabora B MaJIbIX TpyIax (KOMaH/e) - COBMECTHAsI ACATEIbHOCTh CTYIEHTOB B TPYIIIIE MO
PYKOBOJICTBOM JIM/IEpa, HAIIpaBJICHHAS HA pelIeHUE O0IIeH 3a/1a4i IyTEM TBOPUECKOTO CIIOKEHUS
pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl UJICHOB KOMAHIbI C JEJIEHHEM IOJHOMOYUN U
OTBETCTBEHHOCTH;

— MPOEKTHAsl TEXHOJIOTUS - HHAWBUyaIbHAs WM KOJUIEKTUBHAS JIEATEIBHOCTh 110 0TOODY,
pacnpeiefieHUI0 U CUCTeMaTU3allii MaTepuana Mo ONpeesIeHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS IPOEKT;

— aHaNu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYallMi, MMEBIINX
MECTO B COOTBETCTBYIOIEH 00JaCTH MPOo(eCCHOHAIBHONW NEATENbHOCTH, U MOUCK BapUAaHTOB
Jy4IIUX PELICHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl 1€ TEIIbHOCTh, HAallpaBJIeHHAs Ha
Pa3BUTHE Y CTYACHTOB pPa3yMHOT0, pe(JeKCUBHOTIO MBIIIJIEHHUS, CIOCOOHOTO BBIIBUHYTH HOBBIE
UJIeU ¥ YBUJIETh HOBbIE BO3MOXHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyaUMHd IIMPOKO HCIIOJIB3YeTCs Kak
npernojiaBaTesaeM, Tak U CTyJAE€HTaMHM BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH U aHalIn3a
pe3yJabTaTOB CaMOCTOSITENBHOM paboOThl. DTO OOYCIOBJIEHO TEM, YTO MPHU HCCICTOBAHUU H
pELICHUH Ka)KJ0M KOHKPETHOM 3a/1a4K UMEETCsl, KaK MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpedyeT
pa3z0opa 1 OLIEHKHU 1[e]10M COBOKYITHOCTH KOHKPETHBIX CUTYallUi.

KOJIMYEeCTBO
HUcnonb3yemMble HHTEPAKTUBHBIE 00pa30BaTe/IbHbIE
Cemectp | Bua 3ansatus MHTEPAKTHBHBIX
TEXHOJOTHH
4acoB
[TpakTrueckue 3aHATHUA B pexuMax
6 TP B3aUMOJICMCTBUS «IIPEMOJABATEND — CTYACHT» U 32
«CTYACHT — CTYICHT»; pad0Ta B MaJIbIX TPYIIAX;
AHAJIN3 KOHKPETHBIX CUTYyaIu1
Pa3BuTHE KPpUTHUUECKOTO MBILIIICHUS;
6 J IIPOEKTHAsl TEXHOJIOTHSI; 16
aHAJIN3 KOHKPETHBIX CUTYyaIui
HToro

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopmuvie 3amusmus, CPC —
camocmosimenvhas paboma cmyoenma



Tembl, 3amaHust U BOMPOCH JUISI CAMOCTOSITEILHOW PabOThI MPU3BaHBI c(HOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIILHO PACHIMPATh W YIIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUN ITUPOKO UCIIONIB3YETCS KaK MperogaBaTeiieM, Tak
U CTYJICHTaMU TIPU TIPOBENICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHOU PaOOTHI.

Ui i1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OpTaHU3AIHS
KOHCYJIbTAIIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH TTOYTHI.

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUJist T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHWYEHHBIMH BO3MOXHOCTSIMH 3J0POBBSI MPEIYCMOTPEHA OpraHH3aIlus
KOHCYJIbTAIIMH C UCIIOJIb30BAHUEM JICKTPOHHOH TOYTEHI.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

4, OIIeHO‘leIe H METOAUYIECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBAa Ui TeKYUIEro KOHTPOJIA  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble CcpelCcTBa HpEJHAa3HAYeHbl U KOHTPOJIE M OLEHKH 0O0pa30BaTeNbHBIX
JOCTHXEHUI 00ydaroluxcs, OCBOMBUIMX INporpaMMmy ydeOHoW aucuuiuimHbl «HeipoceTeBbie
MOJIETIN.

OneHouyHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ul MPOBEACHUS TeKylIero
KOHTPOJIs B pOpME TECTOBBIX 33aHUI 1 Ta0OPAaTOPHBIX pabOT, M MPOMEKYTOUHOM aTTeCTALNU
B (popMe BOMPOCOB K 3a4ETy.

Texymuii KOHTPOJb YCHEBAEMOCTU OCYLIECTBIISIETCS B TEUEHHE CEMECTPA, B XOJE
MOBCE/IHEBHOM yueOHOM paboThl U peioiaraeT OBJIaZieHHe MaTepruaiaMu JeKIUH, TUTepaTyphl,
OporpaMMbl, paboTy CTYIEHTOB B XOJ€ IpOBEAEHUS JaOOpaTOpPHBIX 3aHATUH, a TaKxke
CUCTEMATUYECKOE BHITIOJHEHUE TECTOBBIX padOT, pellIeHNe MPAKTUYECKUX 3a/1a4 U UHBIX 3aaHUN
JUIS CaMOCTOSITEIbHOM paboThl CTYAEHTOB. JlaHHBIN BHJ KOHTPOJS CTUMYJIUPYET y CTYAEHTOB
CTpPEMJICHHE K CHCTEMaTHYECKOW CaMOCTOSITENIbHOM paboTe MO M3YyYeHUI0 JUCHUILIMHBL. OH
OpeHa3HayeH JUIs OLIEHKM CaMOCTOATENBbHOM paloThl ciymiateneid MO pelIeHHIo 3ajad,
BBITMIOJTHEHUIO JIa0OpAaTOPHBIX padoOT, MOJBEAEHUS UTOrOB TecTUpoBaHUs. OIEHUBAETCS TaKkKe
AKTUBHOCTh U KAY€CTBO PE3YJIbTATOB MPAKTUUYECKOI pabOThI HA 3aHATHUAX, yIACTHE B TUCKYCCHUSX,
oOcyxJeHusX U T.1. IHAWBHUTyanbHbIE U TPYIIIIOBBIE CAMOCTOSITENIbHBIE, ay TUTOPHBIE Pa0OTHI MO
BCEM TeMaM JUCIUIUIUHBI OPraHW30BaHbl €JMHOOOPa3HBIM 00pa3oM. It KOHTPOJI OCBOCHUS
coJlep’KaHusl JMCHMIUIMHBI HUCIOJB3YIOTCS OLIEHOYHble cpeacTtBa. OHU HampaBieHbl Ha
ofpeieNieHue CTeNeHn C(OPMUPOBAHHOCTH KOMITETEHIINH.

[IpomexyTouHass arTecTanusi CTYJIEHTOB OCYIIECTBISETCS B paMKax 3aBepIleHUs
W3YYEHHUS TUCLUIUIMHBI U MO3BOJIAET ONPEAEIUTh KaueCTBO YCBOEHUS M3YYEHHOIO MaTepuaia,
npeJoiaraeT KOHTPOJIb U YIPaBJIEHUE MPOLIECCOM IMPUOOPETEHUS CTyIeHTaMH HEO0OXOIUMBIX
3HaHWH, YMEHUS U HaBBIKOB, onpeensaeMbix 1o @I'OC BO 1o cooTBETCTBYOIIEMY HAIIPABIEHUIO
MOJIFOTOBKU B KAYECTBE PE3yJIbTATOB OCBOEHUS YUEOHOM NUCHUIIIMHBI.

OneHouHble CpeAcTBa JUIsl HMHBAJIWAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.



— IIpY HEOOXOJUMOCTH MHBATTUIAM | JIUIIaM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBbSI
MPEOCTABIISICTCS TOTIOJHUTEIIFHOE BPEMS JIJIs IIOATOTOBKY OTBETA Ha 3K3aMCEHE;

— MPU MPOBEICHUU MPOIEYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIUOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIAYATHHBIMA OCOOCHHOCTSIMU;

— TIpU HEOOXOJAUMOCTH JIJIsl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UWHBAJIUAOB IpOLEypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 110 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
nHpopmanuu:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (JOpMeE PIIEKTPOHHOTIO JOKYMEHTA.
JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.
JList AL ¢ HapyleHnssMHM OITOPHO-JBUIaTEIbHOTO almapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
JlaHHBII TEpPeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrrecranmum

Kon HaunmenoBanne
Ne | KonTposnupyembie paszeibl (TEMbl) | KOHTPOIUPYEMOi OIICHOYHOTO CPENICTBA
/i JMCUUTUTHHBI* KOMITETEHIINN . [MpomexyrouHas
Texymmmii KOHTPOJIb
(v ee gacTH) aTTeCTaINs
Bseanenune B UU. Uctopus, [TK=3 (MITK-3.2 Tecmupoeanue no
1 (3n.8), Bonpoc na 3aueme 1-3
OMIPE/IENIeHHE, CTPYKTYPA, IOHATHS | 1y o (31.2)) pazoeny
Beenenwue B Heipocetn. Merpuku. | [IK-6 (MIIK-6.1 Tecmuposanue no Bonpoc na saueme 4T,
2 TToaroroBka MaHHBIX JUIS ITOJAYH B (3n.7), a30en 9-12
HelpoceTh UIIK-6.2 (3u.1)) P v
. IIK-3 (UIIK-3.2
OnTuMu3aTOPHI B HEHPOHHBIX Tecmuposanue no
3 ceTIX (3n.8), a30en Bonpoc na 3aueme 8
HUIIK-3.3 (3u.2)) | PO
MeTtoibt 60pHOBI C [K=3 (ITR-3.1 Tecmupoeanue no
4 ¢ p (3u.3), UTIK-3.4 P Bonpoc na zaueme 13
nepeoOyueHrEM v.1)) pazoeny
IIK-3 (UIIK-3.5
[MomnyssipHbIe apXUTEKTYPbI Tecmuposanue no Bonpoc na 3aueme 12,
5 . . (V.2), HTIK-3.7
HEWPOHHBIX ceTel (70.1)) pasoeny 14-23
IIK-6 (UTIK-6.1
6 Heiiponnsie cetu B Matlab (31.7), J];zgoo’]; Zmop Has gg npoc na saseme 24-
UIK-6.2 3n.1)) |
IIK-6 (UIIK-6.1 | Jlabopamopuas
7 Heiiponnsie cetn Ha Python (3un.7), paboma gg npoc na saueme 26
UIIK-6.2 (3u.1))

Iloka3aTe/n, KpUTEPHHU U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEHIUH




CootBercTBe IMOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLIMH IUIAHUPYEMBIM
pe3ysibTataM OOyUCHHUs M KPUTEPUSAM HX OLICHHMBAHUS (OLIEHKA: 3aYTEHO):

IK-3 Crnoco0eH OpHEHTHPOBATHCSI B COBPEMEHHBIX AJITOPUTMAaX KOMIIBIOTEPHO
MaTeMATUKH; 00J1aJ1aTh CHOCOOHOCTAMH K 3PPeKTHBHOMY NPHUMEHEHUIO U
peain3alui MaTeMaTHYeCKHU CJI0KHBIX aJITOPUTMOB

3Hathb NIIK-3.1 (06.001 D/03.06 3u.3) Mertoapl U CpeAcTBa MNPOSKTHUPOBAHUS
IIPOrpPaMMHOT0 OOECTIEUeHUs IPU PeaIn3alui HEHPOHHBIX ceTel
HIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEHHBIM OTECYECTBEHHBIN M 3apyOeKHBIH
OIBIT B Pa3pabOTKE aNrOPUTMOB KOMIBIOTEPHOW MaTeMaTHKH, MPUMEHSIEMBIX B
00J1acTH HEHPOHHBIX CETEH
WIIK-3.3 (40.001 A/02.5 3u.2) OrTedecTBEHHBII W MEXAYHAPOAHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOM MaTeMaTHKU

Ymerh NIIK-3.4 (06.001 D/03.06 Y.1) Mcnonp30BaTh CYHIIECTBYIONIUE THUIIOBBIE PEIICHUS
W 1AOJOHBI TMPOEKTHPOBAHUS TMPOTPAMMHOTO oOecredeHuss dIPPEKTHBHO
peanu3yoNIuX riy0oKHe HEHPOHHBIC CETH
NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHPOBATHCS B COBPEMECHHBIX aITOPUTMAaX
KOMIIBIOTEPHON MaTeMaTHKH, TPUMEHSTh METOJbl U CPEJCTBA MPOCKTUPOBAHUS
MPOrpaMMHOTO O0eCeueHUs, CTPYKTYp IaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTEepdEiicoB

Baagerr UIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTeMaTHYECKH CIIOKHBIX
AITOPUTMOB, HW3MEHEHHE W  COIJIACOBAaHHME APXHUTEKTYphl POTPAMMHOTO
o0OecrieueHrsT C CHUCTEMHBIM QHAUTUKOM W apPXHTEKTOPOM TMPOTPAMMHOIO
obecrieueHus

I1K-6 Cnoco0eH HAXOOMTb M H3BJICKATH AKTYAJbHYI0 HayYHO-TEXHHMYECKYIO
uHGOPMANMI0 U3 YJIEKTPOHHBIX OHOIHOTEK, HH(POPMALMOHHBIX CIPABOYHBIX
CHCTEM, COBPEMEHHBIX NPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.
3HaTh NIIK-6.1 (06.015 B/16.5 3H.7) McTOYuHMKM aKTyaJbHOM HayYHO-TEXHHUYECKOH
uH(popMalKU B 00JIaCTH HEHPOCETEBBIX TEXHOIOTUI
HIIK-6.2 (40.001 A/02.5 3n.1) Llenu u 3amayu MpOBOAMMBIX HMCCIEIOBAHUN H
pa3paboTOK, METO/IBI CPABHUTEIBHOTO aHalu3a ¢ MH(popMaluen, 3BJICUeHHON 13
AJIEKTPOHHBIX OMOINOTEK, NHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccCHOHATBHBIX 0a3 TaHHBIX U T.II.

Ymern

Baagperr UIIK-6.4 (40.001 A/02.5 [Ip.2 Tn.) HdestenbHOCTh, HAMpaBlieHHAss Ha PEIICHUE
3a/lad aHAMTUYECKOTO XapakTepa, IMPEANoaraloiux BBIOOP W MHOTOOOpa3ue
aKTyaJIbHBIX CIIOCOOOB pENICHUS 33]a4 C HMCIIOJIb30BAHHEM aKTyalbHOW HAy4IHO-
TEXHUUYECKOM wuH(OpManuu, W3BICUEHHONM U3 JJIEKTPOHHBIX OMOIHOTEK,
WH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPO(eCCHOHATBHBIX 0a3
JAHHBIX U T.T. B 00JIACTH HEUPOHHBIX ceTei

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WM HHbIE MATepPHaJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHUH, YMEHMI, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPH3YIOIIMX ITAMNbI
(hopMHpoBaHUsI KOMIIETEHIHIl B Mpolecce 0OCBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

IIpumep TecTupoBanus no pasaeay «Beenenue B U. Ucropus, onpeaesieHue, CTPyKTypa,
TMOHATHS»



Yro Takoe DeepBlue?

a) Kommwrorep, npuMeHSBITUNACS ISl TMAarHOCTUKU 3a0o1eBanuii B 1970-x romgax
0) Kommerorep, npomeamuii Tect Triopunra B 2014 roay

B) KomnbroTep, mobenuBiimii yeMImoHa Mupa 1o urpe B ro B 2015 roxy

r) KommeroTep, mobenuBmuii 4eMmona Mupa 1o maxmaram B 1997 roxy.
UYro Takoe GPT-3?

a) HeiiponHnas cetb, pacno3Haromas 00beKThl Ha H300paKCHUSAX TOUHEE YeJIOBEKa

0) HeiiponHnas cetp, mobeuBILIas YEMITHOHA MUPA 10 UTPE B T'O

B) HeiipoHHas ceTb, cTaBsiIas MEIUIIMHCKAE TUATHO3BI ¢ 99% TOYHOCTHIO

r) HeiiponHas ceTp, reHepupyroias TeKCTbl Ha €CTECTBEHHOM SI3bIKE C YPOBHEM KauecTBa
OJIM3KHUM K YEJIOBEYECKOMY

Kakoe u3 nepeuncnennsix nousatuiit HE Bxoaut B noustue MN?
a) ['myOunHOe 00ydeHHe

0) AHAJIMTHKA JaHHBIX

B) DKCHEPTHHIE CUCTEMBI

r) MammunHoe oOyueHue

Bri6epute BepHOE yTBEpKIEHUE

a) VckycCTBEeHHBIH HWHTEIJIEKT — 3TO CIOXKHOE TOHATHE, HE MMEIOIIee YEeTKOTro
OTIpeNIeNIeHNs ¥ BKIIIOYAOIIee Pa3IMuHbIe 00IaCTH MaTEMAaTUKH, HHPOPMAITHOHHBIX TEXHOJIOTUI
u J1p.

0) VckycCTBeHHBI HWHTEIUIGKT - 3TO POOOT I OOINEHUsS C JIFOJABMH IOCPEACTBOM
TEeKCTOBOro uHTepdeiica, pazpadotannsiit Ananom Teropunrom B 1950 rogy

B) McKyCcCTBEHHBIM HHTEIEKT - 3TO YETKO OINPEAEIIEHHOE IIOHSATHE, O3Hayarollee
CO3JJaHME MAlIUHBI, TIOBTOPSIIOLIEH YMCTBEHHBIE MPOLECCHI YETOBEKA

Jns gero MokeT ObITh moje3Ho npuMmeHsaTh MU B GaHke (HECKOJbKO MpPaBUIIBHBIX
OTBETOB)?

a) ABTOMaTH3alMs BblJIa4l HATMYHBIX CPE/ICTB

0) ABTomaTH3aIus pabOThI BCETo NepcoHana 0aHka

B) ABTOMaTH3aIus 00pabOTKH JOKYMEHTOB

r) ABTOoMaTH3alus pabOThI C KIIMEHTaMHU

B uem coctout tect Trropunra?

a) YenoBek MoJy4yaeT OTBEThl Ha BOMPOCHI OT APYroro 4YejJoBeKa M OT KOMIIbIOTEpa
«BCIICTLYIO» U JIOJKEH ONpPENEINTh, KTO U3 COOECEHUKOB — KOMIIBIOTEP

0) MammHa nOKHA «BBDKUTH» B CII0)KHOM, MCKYCCTBEHHO 3aJJaHHOW Cpelie, ¢ KOTOpOi
OHa B3aUMO/JIEHCTBYET IIOCPEACTBOM HEKOTOPOTO MEXaHU3Ma

B) UenoBeKky MOKa3bIBalOT CEPUIO KAPTHH, U OH JIOJDKEH BBIIEIUTH T€, KOTOPbIE CO3aHbI
MAIIMHOMN

B 50-x rogax 20 Bexa ®@pank Pozenbnart paspadoran nepcentpon Pozen6narra. Uto 310
Takoe?

a) Mozenb BocpusaTUS HUH(OPMAIIMH TTIA30M YelloBeKa

6) Monenb BocripusTHS HHPOPMAIIMK MO3TOM YeJIOBEKa

B) Monenp yenoBeueckoil pyku

r) Moaens BocnipusiTusi ”HGOPMAIUU MO3TOM MBIIIH

[Tponomxkure ppazy:



OOu1Mii NCKYCTBEHHBIN MHTEIICKT

a) Pemraer pa3Ho0OOpa3HBIC CIIOKHBIC WHTEJUICKTyaJIbHbIE W TBOPUYECKHE 3amayu (Ha
CEeroJIHS HE MPE/CTABISETCS BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHblE MHTEIUICKTYyalbHble 3aAaud (pa3paOoTaHbl CHCTEMBI s
pa3IMYHBIX 33]a4)

B) Pemaer ueTko IOCTaBIEHHbIE 3aJaud, JUISI KOTOPBIX M3BECTHbl KOHKPETHBIE
3 PEKTUBHBIE aJITOPUTMBI (MCIOIB3YETCS TOBCEMECTHO)

[Tponomxwute dpasy:

VY3Ko-crenuaiu3upoBaHHbI UCKYCTBEHHBINH HHTEJUIEKT

a) Pemaer pa3sHooOpa3HbIE CIOXHBIE HMHTEIUICKTYaJIbHbIE M TBOpPYECKHE 3ajaud (Ha
CETO/IHsI HE MPEeICTaBIsIeTCS] BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIE WHTEIICKTYaJIbHBIE 3a4a4  (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 33]a4)

B) Pemraer ueTko TmOCTaBICHHBIE 3a7aud, JUIS KOTOPBIX H3BECTHBI KOHKPETHBIC
3¢ exTrBHBIC ANTOPUTMBI (UCTIOIB3YETCS MOBCEMECTHO)

ITponomxute dpasy:

[IporpammupoBanue

a) Pemaer pa3sHoOOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpYECKHME 3ahaud (Ha
CErO/IHsI HE MIPEJICTABISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHblE MHTEIUICKTYyallbHble 3ahauu (pa3paboTaHbl CUCTEMBI IS
pa3IUYHbIX 3a/1a4)

B) Pemaer ueTko ImOCTaBIEHHbIE 3aJaud, JUIsI KOTOPBIX M3BECTHBI KOHKPETHBIE
3 PEKTUBHBIE aJITOPUTMBI (MCTIOIB3YETCS IIOBCEMECTHO)

Boibepute BepHoe  yTBepkaeHue: COBpPEMEHHBIH  HCKYCCTBEHHBIH  HMHTEJUIEKT
OCHOBBIBAETCS HA...

a) OOy4eHUH aJIrOpUTMOB, CIIOCOOHBIX pelIaTh 33/1auT, aHAJOTUYHBIE TEM, YTO pEIIaeT
4eJI0BEK

6) V3yyeHnn nu KOMIbIOTEPHOM MOBTOPEHUU CTPYKTYphI YEIOBEYECKOTO MO3Tra

B) Co3/1aHMU UCKYCCTBEHHOTO MO3I'a Ha OCHOBE OMOTEXHOJIOT Ui

Ilepeuenv Komnemenyuii (uwacmu KOMREMEHYUU), NPOGEPAEMbIX OUEHOUHbLIM
cpeocmeom
IIK-3 (UIIK-3.2 (3u.8), UTIK-3.3 (31.2))

JlabopaTopHublie padoThl 110 TeMaM «OcBoeHHe 0a30BbIX HABBIKOB PA0OTHI ¢ CHCTEMOMH
MatLaby, «Kaaccudpukanusi ¢ moMmomsb0 nepcenTpoHa, «AnNpokcuManus GyHKIuu npu
nomoumn MHC», «Knaccupuxkanusa ¢ nomombio cereit Koxonena», «HeiipocereBoe
pacno3dHaBaHue u300pakeHuin», «HeiipocereBoe NMpPOrHO3MpoOBaHHE BPEMEHHBIX PSJA0B)»
BBIMOJIHAIOTCS 1O y4eOHUKYy «MogenupoBaHue HEHpoOHHbIX cered B cucreme MatLab:
nabopatopHsIit ipaktukyMm / M. I'. loppep ; Cu6l'Y um. M. ®@. Pemernesa. — Kpacnospck, 2021.
- 98 o».

Ilepeuenv Komnemenuyuii (Yacmu KomnemeHnyuu), RnPOBEPAEMBIX OUCHOUHBIM
cpeocmeom
IIK-6 (UIIK-6.1 (3n.7), UIIK-6.2 (3u.1))

JlabopaTopHasi paGoTa no Teme: «AJTOPUTM OOPATHOI0 PACIIPOCTPAHEHHUS OIIMOKI))
1) peanusyiite anropuT™M OOpAaTHOTO PACIpPOCTPAHEHUs OIMIMOKH Ha TpHMEpe Kiacca
Perceptron()



2) oOyuHWTe W MPOTECTHPYHTE MEPIENTPOH HAa CTCHEPUPOBAHHBIX U PEaJbHBIX JTAHHBIX
(daiinsl ¢ peaTbHBIMU JaHHBIMU TIOMEIIICHBI B TIATKY /data B 3TOM ke TUPEKTOPHH )

3) cpaBHUTE KauecTBO paboThl Bairero kiacca ¢ kiaccom u3 Oubimmoreku scikit-learn
(sklearn.linear_model.Perceptron()

Ilepeuenv Komnemenyuii (Yacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
IIK-6 (UIIK-6.1 (3n.7), UTIIK-6.2 (3n.1))

JlaGopaTopuas padora nmo teme: «OcHoBbI ppeiimBopka PyTorchy

3anayva 1.

1). Co3maiiTe nBa BeIIECTBEHHBIX TeH3opa: a pasmepoMm (3, 4) u b pasmepom (12,)
2). Co3pmaiiTe TeH30p ¢, SBIAOIIUKCA TEeH30poM b, HO pasmepa (2, 2, 3)
3). BeiBeauTe nepBbiii cTOJIOEI] MATPUIIBI @ C HOMOILBIO HHIEKCALIH

3anayva 2.

1). Co3nmaiiTe aBa BEIICCTBEHHBIX TeH30pa: a pasmepoMm (5, 2) m b pasmepom (1,10)
2). Coszpaiite TeH30p ¢, SABISIOMMIACA  TeH30poM b, HO pasmepa (5, 2)
3). [IpousBeaure Bce apupMeTHIECKHE ONEPALUU C TEH30paMM a U ¢

3anaua 3.

1). Coznaiite TeH30p IenbIX uucen images pasmepHoctu (100, 200, 200, 3) (MoxkHO
uHTEepIpeTupoBaTh 3T0 Kak 100 kapTuHOK pasmepa 200x200 ¢ Tpems LIBETOBBIMU KaHAJIaMHU, TO
ectb 100 nBetHbIX N300pakenuii 200x200). 3anoaHUTE €ro HyIIMU

2). Cnenaiite Tak, 4TOOBI Y i-0i 1O MOPSIKY KAPTHHKH ObUIa HapHcOBaHa Oerast mojoca
TOJIIIIMHOM JiBa MUKCENS B CTPOKaX, KOTOPbIe COOTBETCTBYIOT HOMepY KapTuHku. Hampumep, y 3-
ell 1o MopsAKY KapTUHKHU Oenast mojocka Oyaer 3auumarb 6 u 7 cTpoku, y 99 -- 198 u 199. Cnenartp
0emyro CTpPOKY MOKHO, 3alMcaB B TUEHKU TeH30pa uKuciio 255 (1o BceM TpéM KaHasiaMm). BeiBeaure
napy nmpuMepoB C MOMOIIObIO pylot

3). IlocuuraiitTe cpeanee TeH3opa images Mo 1-oi ocu (1O CyTH - CpeaHss KapTHHKA),
YMHOXbTE NOJy4eHHBIH TeH30p Ha 70. Hapucyiite ¢ momoisio pyplot, 10J15KHa OJTYYUTHCS cepast
KapTUHKa (IpU B3STUH CPEJHEro Hy)XHO mpuBecTH TeH30p K float ¢ momomuisio .float(), mpu
OTPUCOBKE 00paTHO K int ¢ MOMOIIIBIO .int())

3agaua 4.

Hanummure ¢gynkuuto forward pass(X, w) (w0 BXoguT B W) uid OJHOrO HeWpoHa (c
curmouiot) ¢ momoiisto PyTorch

3ajgada 5.

1) Hepeiinure Ha Google Colaboratory, uro0sl padorats ¢ GPU. 3arpy3ure Tyna 3ToT
HOyTOYK (Upload notebook)

2) B Colab naxxmute B MeHI0 cBepxy: Runtime -> Change Runtime Type -> GPU, rae
M3HA4YaJIbHO CTOUT None

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

4) 3arem u3menute (opMmy TeH3opa b, 4ToObI OHa coBmajzana c ¢Gopmoil TeH3opa a,
TIOJTy9IHTE TEH30P C

5) Ilepemectute ¢ nHa CPU, nepemectute a Ha CPU

6) OGepnauTte ux B Variable()

7) O0wsBuTe TeH30p L = torch.mean((c - a)**2) u mocuuraiite rpaaueHt L 1o ¢ ( To ecTh
oLoc)

8) BriBeaute rpanuent L o ¢

Hepeqenb Komnememmﬁ (lmcmu Komnemenuuu), npoeepaemoblx OUECHOUYHbIM

cpeocmeom
1IK-6 (UTIK-6.1 (3u.7), UTIK-6.2 (3u.1))



JlaGoparopHasi padora no reme: «CBEpTOYHbIE HEHPOHHbIE CETH»
1. Hamummre cBéprouHyto HelpoceTh Ha (peiimBopke PyTorch m mporectupyiite eé
paboty Ha matacere MNIST.
2. Moguduuupyiite pa3paboTaHHYIO B IPEABIIYIEM ITYHKTE CBEPTOUHYIO HEHPOCETH MO
3ajauy Kiaaccuukanuu BUIOB ofex bl (garacer FashionMNIST).

Ilepeuenv Komnemenyuii (Yacmu KomnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
IIK-6 (UIIK-6.1 (3n.7), UTIIK-6.2 (3n.1))

3adeTHO-IK3aMEeHAIHOHHbIE MaTepuajbl [Jsi NPOMEXKYTOYHOH  aTTecTanuu
(3x3ameH/3a4eT)

Bonpocs! k 3auery
Ucropus pa3sutus M. OcHOBHbIE ATalbI.
O061acTi HICKYCCTBEHHOT'O MHTEIUICKTA
TexHonoruu paboTsl ¢ OOJIBIIMMU JaHHBIMU
BBenenue B HelipoHHBIE ceTH U uctopus pasutus HC
Vcropus pa3BUTHSA HEMPOHHBIX ceTeil
[TonroroBka qaHHbBIX JUIsl HEHPOHHOH ceTu. OO0yueHHe HEHPOHHBIX CETEH.
[TepcenTpoH. Anroput™M 06paTHOrO pacpOCTPAHEHUS OIINOKU
Ontumusaropsl (SGD, SGDM, Adam)
3ajaua KinaccupUKaly B HEHPOHHBIX ceTsaX. MeTpuKH B 3a/1a4ax KiacCUpUKaluu
10 3aaya perpeccuu B HEMPOHHBIX CeTsAX. MEeTpUKH KauecTBa perpeccun
11. Knacrepusauus HeHpoHHOU ceTblo. MeTpUKH B 3aJjauax KjacTepu3aluu
12. 3amaua MOHWXKEHHS pa3MEPHOCTH. ABTOKOIUPOBITUK
13. OOHapyxeHue HeJ0- U nepeoOyueHust HeHPOHHBIX ceTel. MeTo bl 60pbOBI €
nepeoOy4eHueM
14. Cgéprounas HelipoceTb
15. TlonynsipHble apXUTEKTYphl CBEPTOUHBIX CETEN
16. HeiipoceTu B 3a1auax kjaccu(UKalnu, TeTEKIMU U CETMEHTaIH
17. Metpuueckue 3a1a4u
18. Ayrmenranus u Texuuka Transfer Learning
19. TI'enepaTHBHO-COCTSI3aTEIbHBIE CETH
20. PexkypeHTHbIE U IByHAIIPaBJICHHbIE HEHPOHHBIE CETH
21. LSTM-cetn
22. Mexanu3Mm BHUMaHus. TpaHchopmep
23. TlonmynsipHble apXUTEKTYpbl HeWpoceTel st paboThl C TEKCTOM
24. Tlaxer Neural Networks Toolbox cpenst Matlab
25. Pabora c Helipocetsio B rpaguueckom pexume (NNStart) B cpene Matlab
26. TloxroToBka JaHHBIX JJIs1 HEUPOCETH C MOMOIIIBbIO OubanoTeku Pandas
27. OOy4eHue HEHPOCETH U MOJICUET METPHK ¢ TIOMOIIIbI0 OubmnoTeku Sklearn
28. OcHoBrl (hperimBopka PyTorch

CoNoO~wWNE

Ilepeuenv Komnemenyuil (yacmu KOMHemeHuuu), nPOGEPAEMbIX OUCHOYHBIM
cpeocmeom
1IK-3 (UIIK-3.2 (3u.8), UIIK-3.3 (3n.2)), IIK-6 (UIIK-6.1 (3n.7), UIIK-6.2 (3n.1)), I[1K-3
(UIIK-3.1 (3n.3), UIIK-3.4 (V.1)), IIK-3 (UIIK-3.5 (V.2), UIIK-3.7 (T0.1))



4.2 MeToauyeckue MaTepuabl, onpeae/siiolie Npoueaypbl ONeHNBAHUS 3HAHUI,
YMeHHil, HABbIKOB W (WIH) ONbITA AeATEJbHOCTH, XAPAKTEPHU3YIOUIUX ITANbI
(popMupoBaHus KOMIIETEHIH I

Memooduueckue pekomenoayuu, onpeoensioujue npoyedypsvl OUeHUGAHUS HA 3ayueme:.
OLICHKY «3aYT€HO» 3aCIyKUBAaeT CTYJEHT, OCBOUBIUMN OCHOBHBIE
3HAHUA, YMEHUS, KOMIIETEHIIUHN U TeopeTuueckuil marepuain (Paznensr 1-
5), 4to mpoBepsieTcs MO0 NP HATMCAHUU CTYJICHTOM TECTUPOBAHUS BO
BpeMsl ceMecTpa, JUO0 MpU OTBETe Ha 3a4ETHBIE BOIPOCHI BO BpEMs
CECCHU; BBINOJHHUBIIUK Bce J1abOpaTopHbIE pabOTHl, HO BO3MOXHO C
HEOOJIBIIUMU HEJOUETAMH; IPAKTUYECKHE HABBIKU MPO(ECCHOHATBHOTO
IPUMEHEHHS OCBOCHHBIX 3HAHUH C()OPMUPOBAHBEI.

OLICHKY «HE3auTEHO)» 3aCIy>KUBAaeT CTYACHT, HE OCBOMBUIMI 3HaHWUS,
HE3aYTEHO YMEHUS, KOMIIETCHIIMM W TEOPETUYECKUH MaTepual, JabopaTopHbIe
paboThl BBIMOJHUI HE BCe, JHOO BCe, HO C OOJBIIMMU HEIOYETAMHU,
NPAaKTUYECKHE HABBIKKA HE C(HOPMHUPOBAHBI.

3a4TCHO

Memoouueckue pexomenoauyuu, onpeoenaouiue npoyeodypvl OUECHUBAHUA MECHIOE:
OIICHKY «TECT 3auTEH» MOJIy4aeT CTYIEHT, MPaBWJIbHO OTBEeTUBIIMMA Ha 70 u Oojee MPOLIEHTOB
BOITPOCOB.

O1eHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUIAYATBHBIX IICUXO(PH3NISCKIX OCOOCHHOCTECH.

— Ipu He0OXOIMMOCTH MHBAIM/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI
MPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— IIPH TPOBEJICHUH TPOLICAYPHI OIICHUBAHUS PE3YJIbTATOB O0YUYCHHS MHBAJIUJIOB M JIMIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHUEC TCXHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpoOLEaypa OLEHMBAHUSA pPE3YyJIbTaTOB OOyYeHHs MO JAUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa orneHMBaHUs Pe3yJIbTaTOB OO0y4YeHMs WMHBAJIUAOB M JIUI[ C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbs 10 AUCHUILIMHE MPEAyCMaTPUBAET MpeloCTaBlieHne HHPOpMauu B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM UX 30POBbS M BOCIPUATHS HH(POPMAIIHHU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIHbHOM Y4YeOHOH JHUTEpPaTyphbl,
HEe00X0UMOi1 111 OCBOCHHUS TUCIMILIMHBI (MO1YJIA)

5.1 OcHoBHasi 1UTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKYCCTBEHHOTO MHTEIUIEKTa . MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3j., crep. — Cankr-IlerepOypr : Jlans, 2021. — 228 ¢c. —



ISBN 978-5-8114-8519-2. — Tekcr : anektponHsIi // JIaHb : 371€KTpOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/176662 (nara obparuenus: 18.08.2021). —
Pexxwum noctyna: st aBTOpU3. TOIH30BATENCH.

2. Pomanos, I1. C. CucteMbl HICKYCCTBEHHOT'O MHTEJUICKTa. MoieTupoBaHue HEHPOHHBIX
cereit B cucreme MATLAB. JlabopatopHblii IpakTUKYM : yueOHoe nmocooue st By30B / I1. C.
Pomanos, U. I1. PomanoBa. — Cankr-IletepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcr : anexTpoHHbIi // Jlansb : 35eKTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pekum mocryma: as
aBTOPU3. II0JI30BATEIICH.

3. XumBuenko, JI. B. IIpakTika HEHPOCETEBOro MOIEIMPOBaHHs ; yuebHoe mocobue / JI.
B. XnuBuenko, @. A. ITarakoBuu. — Cankr-IlerepOypr : Jlanp, 2019. — 200 c. — ISBN 978-5-
8114-3639-2. — TekcT : anekTpoHHbIii // JIaHb : amekTpoHHO-0nbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/123697 (nara obparienus: 18.08.2021). — Pexum nocrymna: s
aBTOPU3. MOJIb30BATENCH.

Jlnst ocBO€HUS TUCHUIUIMHBI MHBAIMIAMH U JIMIIAMUA C OTPaHUYEHHBIMH BO3MOYKHOCTSIMU
37I0POBbSI MMEIOTCA H3JaHUsI B AJICKTPOHHOM BHUJEC B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaxX
«JIaHby.

5.2 JlonotHUTeIbHASI JINTEPaTypa:
1. MogenupoBaHre HEHPOHHBIX ceTeil B cucteme MatlLab : mabopaTopHbI pakTUKyM /
M. T. Hoppep ; Cubl'Y um. M. ®@. PemerneBa. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoauyeckue u3IaHusl:
1. Bassel nauasix komnauuu «Mct Beroy» http://dlib.eastview.com
2. Dnekrponnas oudanoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UntepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MPodecCHOHATbHbIE 0a3bI
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI
Inexmponno-oubauomeunvie cucmemol (Ib6C):
1. DBC «IOPAWT» https://urait.ru/
2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natennbctsa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaHBIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTeKa  (HOCTYH K DJEKTpOHHOM  OMOIMOTEeKe
nucceptaruii Poccutickoit rocynapcrsenHon oubmunorexu (PI'B) https://rusneb.ru/
7. TIpesunentckas oubmuoreka uM. b.H. EnpriHa https://www.prlib.ru/
8.  baza nannwix CSD KemOpumkckoro nenTpa kpucrawiorpadpuieckux ganaeix (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
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http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
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https://www.ccdc.cam.ac.uk/structures/
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https://link.springer.com/
https://www.nature.com/siteindex/index.html
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. "Jlextopuym TB" http://www.lektorium.tv/

17. YuuBepcutetrckas uanpopmanuontas cucrema POCCUS http://uisrussia.msu.ru

Hnghopmayuonnvle cnpasouHuvle cucmembl

1. KoucynwranT [Lmtoc - cipaBodHast mpaBoBasi CUCTEMa (JIOCTYII 1O JIOKATLHOU CETH C
KOMITHIOTEPOB OUOITMOTEKH )

Pecypcor c6o600n020 0ocmyna

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

2. AwmepukaHcKas maTeHTHas 06a3a MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpPCTBO HAyKH U BBICIIETO 00pa3oBanus Poccuiickoit deneparnuu
https://www.minobrnauki.gov.ru/;

4. ®denepanpHblii mopTan "Poccuiickoe odpazoBanue"” http://www.edu.ru/;

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

6. Enunas xomnekuus muppoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEeHHOT0 HHCTUTYTA pyccKoro si3bika nMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(poOpMaMOHHBIH TopTan "Pycckuil si3bIK" http://gramota.ru/;

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

10. CnoBapu ¥ SHIMKJIONEANH http://dic.academic.ru/;

11. OO6pa3oBarenbHbIi mopran "Yuedba" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit denepanuu". Bormpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennbvie 21ekmporHble 00paszosamenvhule U UHGopmayuouusle pecypcewvl Kyol'V

Lo

OnexTpoHHbIN Katanor Hayunoit 6ubanorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrpoHHas Oubnuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOAYIBHOTO JUHAMUYECKOTr0 00y4deHus http://moodle.kubsu.ru

baza yyeOHBIX M1aHOB, y4eOHO-METOAMYECKUX KOMILJIEKCOB, MyOIUKaluil 1 KOHpepeHInH
http://infoneeds.kubsu.ru/

5. bubnuoreka nHPOPMAIMOHHBIX PeCypcoB Kadenpbl HH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOIUH http://mschool.kubsu.ru;

6. DnexTpoHHbII apxuB gokymeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeNbHbIE peCypchl Kaeapsl HH(HOPMAIIMOHHBIX CHCTEM U TEXHOJOTHIi
B oOpazoBanun KyO6I'Y wu mnHayuno-metonuueckoro skypHama "IIKOJIBHBIE T'OIbI"
http://icdau.kubsu.ru/

w

>

6. MeToaunueckue YKa3zaHusi JJA OOy4YAKOIIMXCS 1O OCBOEHUIO

AUCHHUILIUHBI (MOIYJIs1)

N3yuenue kypca «HelipoceTeBbie MOJEIN OCYIIECTBISAETCS B TECHOM B3aUMOJEHCTBUU C
APYyruMu JUCHUILIMHAMU, CBA3aHHBIMU C aHAJTIW30M JaHHBIX, HCKYCCTBCHHBIM HHTCIIJICKTOM M
nporpamMmmupoBanueM. PopMa u crmocoObl W3yUEHHUsT MaTepHalia OMPESNSIFOTCS C Y4eTOM
crienuuku mzydaemoir TeMbl. OTHAKO BO BCEX CIIy4asX HEOOXOIUMO OOECIEYHTHh COUYETaHUE
W3YYEHUS TEOPETHUECKOT0 MaTepHualia, Hay4HOrO TOJKOBaHHUS TOTO WM HMHOTO TOHSTHS,
JAaBAEMOTO B YUYEOHHMKAX M JIEKIHSIX, C CAMOCTOSITEIbHON pabOTOl CTYJAEHTOB M BBIIOJHEHUEM


http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

MPAKTUYECKUX 3aJaHUM.

Jlexyuonnoe 3awsamue TIPEACTABIAECT COOOH cCHCTEMAaTHYECKOE, IOCIeI0BaTEeIbHOE,
MOHOJIOTUYECKOE H3JI0KEHHE IPEeIolaBaTeeM-IeKTOPOM y4eOHOro Marepuaia, Kak MpaBHIIo,
TEOPETUYECKOTO XapakTepa. Takoe 3aHATHE MPEACTABIseT CO00M 3JIEMEHT TEXHOJIOTHU
OpeACTaBiIeHUs Y4eOHOro MaTepuaja IyTeM JIOIMYECKHM CTPOMHOrO, CHUCTEMAaTHYECKU
II0CJIEI0BATEIBHOTO U SICHOTO U3JI0KEHUS C UCII0Ib30BAHUEM 00pa30BaTEIbHbBIX TEXHOJIOIHH.

Lenp nexuuu — oOpraHu3anus LEJNECHANIPaBICHHONM I103HABATEIbHOM JESATEIbHOCTH
00y4aroImuxcst 0 OBJaICHUIO IPOrPpaMMHBIM MaTepHaaoM yueOHOH qucUUIUIMHBL. UTeHue Kypca
JIEKLMH MO3BOJISET 1aTh CBSI3aHHOE, [T0CIEA0BATEIbHOE U3JI0KEHUE MaTepralla B COOTBETCTBUHU C
HOBEUIIMMHU JIaHHBIMH HAyKH, COOOIIUTH CIIyIIATEeNIIM OCHOBHOE COJEpXKaHHWE IpenMeTa B
LIEJIOCTHOM, CUCTEMaTU3UPOBAHHOM BHUJIE.

3amaun JIEKIUM 3aKII0YaloTCs B oOecredeHuu (POpMUPOBAHMS CHCTEMbl 3HAHHUN 10
y4yeOHOHl JUCLMIUIMHE, B YMEHUHM apryMEHTHpPOBAHO H3JlaraTh HayyHbId Marepuan, B
(bopmHpoBaHUU NPO(ECCHOHAIBHOIO Kpyrozopa M oOLIed KyJlbTypbl, B OTPaXKCHUHU €lIe He
NOJYYHMBIIUX OCBEIICHUS B YUeOHOW JTUTEpaType HOBBIX JOCTHIKEHHH HAYKH, B ONTHMHU3ALUU
apyrux (GopM opraHuszanuy ydyeOHoro mporecca.

JUJ1s TOATOTOBKH K JICKIMSM HEOOXOMMO U3YYUTh OCHOBHYIO JINTEPATYPY 1O 3asiBICHHON
TeMe U 00paTUTh BHUMAHHE Ha T€ BOMPOCHI, KOTOPHIE MPEAIAraloTcsi K paCCMOTPEHHUIO B KOHIIE
Kax/10i1 Tembl. [Ipy M3ydeHUH OCHOBHOM JIMTEpATyphl, CTYAEHT MOXET B JOCTATOUHOM O0bEMeE
YCBOUTH M YCHEIIHO peain30BaTh KOHKPETHHIC 3HAHMS, YMEHUsS, HAaBBIKM M KOMIICTCHLIUU TPU
BBINOJIHEHUH CIIEIYIOUIUX YCIOBUIL:

1) cuctemaruueckas pabora Ha y4eOHBIX 3aHATHSAX I10]] PYKOBOJCTBOM IIPEIOaBaTeNs U
caMmocCTosITeNTbHAs paboTa Mo 3aKPEIUICHUIO MTOTyYeHHBIX 3HAHUI 1 HAaBBIKOB;

2) 10OpPOCOBECTHOE BBHIMOIHEHHE 3a/IaHUI PEIoIaBaTe sl HA IPAKTUYCCKHUX 3aHITHSIX;

3) BBISICHEHHE W YTOYHEHHE OTACJIBHBIX MPEINOCHUIOK, YMO3AKIIOUCHUH M BBIBOJIOB,
coJepkaliuxcsd B y4eOHOM Kypce; B3aMMOCBSI3€M OTAEIBHBIX €0 Pa3lieloB, MCIOJb3YEMBIX
METO/I0B, XapaKTepa UX UCIOJIb30BaHUS B IPAKTHUECKON AEATEIbHOCTH;

4) comocTaBIeHHE TOUYEK 3PCHUS PA3IUUHBIX aBTOPOB IO 3aTParuBaeMbIM B y4eOHOM Kypce
npobiaemMaM; BBIIBJICHHE HETOYHOCTEH M HEKOPPEKTHOIO H3JIOKEHMsl Marepuaiga B
MEPUOJNYECKON M CIENUAIBHON JINTEPATYPE;

5) pa3paboTka npeaIoKEeHUI MPENoAaBaTei0 B YaCTH JOPAOOTKU U COBEPIIICHCTBOBAHUS
y4eOHOro Kypca.

Jlabopamopuvie 3ausamus — ABIAIOTCA GOpMON yueOHOM ayauTOpHON paboThl, B paMKax
KOTOPOH (OpPMHPYIOTCS, 3aKPEIUISIOTCS M TNPEACTaBIAIOTCS CTYACHTAMHU 3HAHMS, YMEHUS U
HaBBIKH, HHTETPUPYIOIINE PE3YIbTaThl OCBOCHHS KOMIIETEHIIMN KaK B JIEKIIHOHHOM (opmare, Tak
B pa3NMYHbIX (OpPMAxX CcaMOCTOATENBbHOW paboTsl. K Kakaomy 3aHATHIO NpernojaBaTeieM
bopMyITHpYIOTCS TTPAKTUYECKHE 3a/JaHus, TPEOOBAaHUS M METOIWYECKHE PEKOMEHJAINU K HX
BBINOJIHEHUIO, KOTOPBIE MPEICTABIISAIOTCS B (POHAE OLIEHOYHBIX CPEJICTB YU€OHOMH AUCIUIINHBI.

B xoxe camomnoArotoBku K J1abOpaTOPHBIM 3aHATHSM CTYIEHT OCYIIECTBISET cOop U
00paboTKy MaTepHaoB IO TeMaTHKe JJabopaTOpHOW paboThl, UCHONb3Ys MPH 3TOM OTKPBITHIE
UCTOYHUKHA HH(popMaruu (MyOJuKalM¥ B HAayYHBIX W3JaHMUAX, aHAJTUTHUYECKHE MaTepHalbl,
pecypchl cetrt UHTEpHET U T.11.), @ TAaKXKe MPAKTHYECKHHA OIIBIT U JIOCTYITHbIE MaTepHaIbl 00BEKTa
UCCIIEIOBaHMUA.

KoHTponb 3a BBIOJIHEHHEM CaMOCTOSATENBHOW pabOTHl TPOBOJAWTCS TPH H3YYCHUH
KaXXJIOM TEMBbI JUCITUTUTNHBI Ha Ta00PATOPHBIX 3aHATHSIX.

CamocrosarenbHass paboTa CTyAeHTOB Mo aucuuiuinHe «HelipoceTeBble Monenn»
MIPOBOJUTCS C LETBIO 3aKPEIUICHUSI U CHCTEMATH3alllN TEOPETHUECKUX 3HAHUH, (HOPMUPOBAHHS
NPAaKTUYECKUX HAaBBIKOB [0 HMX NPUMEHEHHIO MpPU pELIeHHH 3aJad MO0 HeHpoceTeBbIM
texHosorusiM. CamocTosiTennbHasi paboTa BKIIOYAET: H3YYEHHE OCHOBHOM M JIUTEpaTyphl,
npopaOOTKy M TOBTOpPEHHE JIEKIIMOHHOIO MaTepuaja, marepuaia ydyeOHOM U HaydHOH
JUTEpaTyphl, TOATOTOBKY K JaOOpaTOpPHBIM 3aHATHSAM, a TaKke K KOHTPOJIUPYEMOM
CaMOCTOSITeNIbHOM paboTe

CamocrosiTenbHass paboTa CTYACHTOB IO JAaHHOMY Yy4eOHOMY KypCy IpeAarnosiaraet
MO3TAIMHYIO MOATOTOBKY MO KAXA0MY pa3/ielly B paMKaX COOTBETCTBYIOLINX 3a[aHU:

[lepBBiii 3Tam caMoCTOATENbHOW pabOTHl CTYAEHTOB BKIJIIOYaeT B ceOs TIIATEIbHOE



U3Yy4EHUE TEOPETHUYECKOI0 MaTepuaja Ha OCHOBE JIEKIIMOHHBIX MaTepHalloB IIPErojaaBaTels,
PEKOMEHIYEMBIX pa3JeIOB OCHOBHOM JMTEpPaTypbl, MAaTEpUAIOB NEPUOAMYECKUX HAYUHBIX
U3JaHUH, HEOOXOIUMBIX JUIsI OBJAJEHUs IMOHATHHHO-KaTerOpHajbHBIM  allaparoM MU
dopMHUpOBaHUS TPEACTABICHUH O KOMIUIEKCE TEOPETHYECKOTO0 W aHAJIUTUYECKOTO
MHCTPYMEHTApUS, UCIIOIb3YEMOI'0 B paMKaxX JaHHOM OTpaciIy 3HAHUS.

Ha BTOpOM 3Tamne Ha ocHOBE C(hOPMUPOBAHHBIX 3HAHUHN M MPEACTABIECHUI MO JAHHOMY
paszieny CTYACHTHI BHIIOIHAIOT J1a00opaTopHble padoThl, HAllEICHHbIE HAa (POPMHUPOBAHNE YMEHHH
Y HaBBIKOB B PaMKax 3asBJICHHBIX KOMIIeTeHUMH. Ha naHHOM 3Tamne CTyIeHTBI OCYLIECTBIISIOT
CaMOCTOATENIbHBIA IIOMCK JMIIMPUYECKUX MATEPUAIIOB B PAMKAaX KOHKPETHOIO 3aJaHus,
0000IIal0T M aHAIM3HPYIOT COOpaHHBIM Marepual IO CXeMe, pPEeKOMEHJOBAaHHOU
npenojaBarenaeM, GOpMyIUPYIOT BEIBOBI.

Ha ceronnsumnmii neHb mecmuposanue — OOUH U3 CaMbIX JEHCTBEHHBIX U MOIIYJISIPHBIX
Croco00B IPOBEPUTH 3HAHUS B U3ydaeMoi obsiacTu. TecTsl M03BOJIAIOT OYEHB OBICTPO IPOBEPUTH
HaJIN4YMEe 3HAHUH y CTYAEHTOB IO BbIOpaHHOM TeMe. Kpome Toro, TecTsl He TOJIBKO MPOBEPSIOT
3HaHMS, HO U TPEHUPYIOT BHUMATEIbHOCTb, YCUIUUBOCTh U YMEHUE OBICTPO OPUEHTUPOBATHCS U
cooOpaxkaTb. Ilpn MOAroTOBKE K pEIICHHIO TECTOB HEOOXOAMMO IpOpadoTaTb OCHOBHBIE
KaTeropus 1 MOHATHUS AUCLUUIUIMHBI, OOpaTUTh BHUMAHUE HA KIIFOUEBbIE BOIIPOCHI TEMBI.

[Mox xoumpoaupyemoii camocmosimenvroti pabomou (KCP) MOHUMAIOT COBOKYITHOCTB
3aJ]JaHUl, KOTOpBIE CTYICHT MAOJDKEH BBINOJIHUTH, NPOpaboTaTh, U3YYUTh IO 3aJaHUIO O[T
pyKOBOACTBOM U KoHTposieM npenoaasarens. T.e. KCP —31o takoii Buj 1esTenbHOCTH, Hapsay C
JEKUUSMH, J1a00OpaTOpPHBIMH M NPAKTUYECKUMH 3aHATHSMH, B XOAE KOTOPBIX CTYIEHT,
PYKOBOJCTBYACh CIIELIMAJIBbHBIMA METOAMYECKMMH YKa3aHMSAMHM IIpernojaBarels, a Takke
METOJMYECKUMH  yKa3aHUSMU 110 BBIIOJHEHUIO THUIIOBBIX 3aJaHUll, NIpuUoOpeTaeTr u
COBEpUICHCTBYET 3HAHUS, YMEHUS U HaBBbIKH, HAKAIIJIMBAET IPAKTUYECKUH OIIBIT.

Texyiuii KOHTPOJIb CAMOCTOATEIBHONU PaOOTHI CTYIEHTOB OCYLIECTBIIAETCS €KEHEEIIBHO
B COOTBETCTBHE C MpOrpaMMoi 3aHsaTHUN OnucaHue 3aJaHud ISl CaMOCTOSITEIBHOM padoThI
CTYACHTOB M TpeOOBAHUH 1O MX BBINOJHEHHUIO BBIJAIOTCS INPENOAaBaTEeIeM B COOTBETCTBUU C
pa3paboTaHHBIM (OHIOM OIEHOYHBIX CPeACTB Mo AucuuIuimHe «HelpoceTeBbie MOmenn.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM IO MpPEIMETy SBISAIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOLUM MHJMBUIyaTN3alluid OOyYEHHUSI U YCTAaHOBJIEHNWIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBbsI.

/. IlepeyeHb WHGPOPMANUMOHHBIX TEXHOJOTUH, MCHOJb3yeMbIX MPH

OCYILECTBJIEHHMH 00Pa30BATEJIbHOI0 MPoIecca Mo JUCHUIJINHEe (MOTYJIIO)
7.1 llepevyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIi

1. Mocrtyn k cetu uHTEpHET uepe3 Opaysep Google Chrome
2. OBC «JIAHb» https://e.lanbook.com

7.2 TlepeyeHb JUIIEH3HOHHOTO0 W CBOGOJHO PACIPOCTPAHSEMOr0 NPOrPAMMHOIO
obecmeueHus

Jlns mpoBeieHus JEKIMOHHBIX 3aHaTHi HeoOxomumbel: MS Office Word u Power Point
2016 u BuIIIIE

Jlns mpoBejieHus1 1a0OpaTOPHBIX 3aHATHM, TEKYIIEro W MPOMEKYTOYHOTO KOHTPOJIS:
Matlab R2014a, Jupyter Notebook 6.3.0 u Berie (s361x Python ¢ 6udmuorexkamu Numpy, Pandas,
Matplotlib, Scikit learn, dpeiimBopx PyTorch)


https://e.lanbook.com/

8. MaTepuainbHO-TeXHHYECKOe o0ecneyeHne mo TUCHUILINHE (MOIYJIIO)

HanmenoBanue yueOHOM ayIUTOPHH, €€ OCHAIEHHOCTh

Ne Bua pador
000pyIOBAaHUEM U TEXHHYECKUMU CPEJICTBAMH O0yUCHUS
1. JlexumoHHble 3aHATHS | AyauTopus, YKOMILJIEKTOBaHHAs CHeIHaM3UPOBAaHHON
MeOECIbI0 ¥ TEXHHYECKUMU CPEJICTBAMH O0yUYEHUS
2. JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHeIHalM3UPOBAaHHON
MeOENbI0 W TEXHUYECKHUMH  CpPEACTBAaMH  OOydYeHWUs,
KOMITBIOTEPAMHU, TPOEKTOPOM, POTPAMMHBIM 00eCIICUeHUEM
3. ['pynnoBsie Aynuropus, YKOMILJIEKTOBaHHAS CHenuaIn3upoOBaHHON
(MHAMBUAYATIbHBIC) MeOenpbl0 M TEXHHYECKMMH  CPEICTBAMH  OOy4YeHUS,
KOHCYJIbTAIIUU KOMIIBIOTEPAMH, TIPOrPAaMMHBIM 00€CIIeYCHHEM
4, Tekymuii  KOHTpPOJIb, | AyauTOpHUs, YKOMIUIEKTOBAHHAs CIIeLIMaTM3UPOBAHHOMN
MIPOMEKYTOUHAS MeOeNbI0 W TEXHHYECKHUMH  CpPEACTBAaMH  OOydYeHWUs,
aTTecTanus KOMIIBIOTEPAMH, TPOrpaMMHBIM 00ecriedeHHEM
5. CamocTosaTenbHas Kabuner mist camMocTOSTENbHON  pabOThl, OCHAIIEHHBII
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUYECHHS K

cetn «MHTEpHET», MPOTPaMMON HSKPAHHOTO YBEIMYCHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTENIFHYIO Cpelly YHUBEPCHTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue onpeaensercs OIIOIL.




