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A. B. Koanienko
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PentenseHTsI:

[Tamommuukosa TaTesgHa JIleoHnIOBHA.

JIoKTOp TMenarormuyeckux HayK, KaHauaaT (QU3MKO-MaTEeMaTUUYEeCKUX Hayk,
npodeccop. [ToueTHbI paOOTHUK BBICIIETO MPOdEecCHOHAIBHOT0 00pazoBaHus PO.
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MapxkoB Buranuin Hukonaesuy.
JlokTop TexHuyeckux Hayk. [Ipodeccop kadenpsl nHOOPMAIMOHHBIX CHUCTEM H

IPOrpaMMHUPOBAHUSA HHCTUTYTa KOMIIBIOTEPHBIX CHCTEM M HH(OPMALMOHHON
oe3onacHoctu (MKCullb) ®I'bOY BO «KyoI'TY».






1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 Ilean ocBOEHHS JUCIHUILTHHBI

Henun w3yyeHHs] OUCHUIUIMHBI OIpENEleHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/apTOM BbICLIET0 00pa3oBaHus U cooTHeCeHHI ¢ o0umMmu tensimu OOIT BO no HanpaBineHuto
noarotoku 01.03.02 ITpuknagnas MareMaTuka U ”HGOPMATHKA, B paMKaX KOTOPOU MPEnoaeTcs
JTUCITUTIAHA.

enu nuciunauusl HelipoceTreBbie MOIEIH:

— I03HAaKOMHUThH CTYJCHTOB C OCHOBHBIMU pa3lieJaMH HCKYCCTBEHHOTO HHTEIUICKTa U
BHUJIAMU HEUPOHHBIX CETEH;

— HAay4YUTh CTYJCHTOB MPABUILHO BEIOUPATH aPXUTEKTYPy HEHPOHHOM CETH U IMapaMeTPhI
00y4eHHs B COOTBETCTBUU C IMOCTaBJICHHOM 3a7auei;

— Hay4dTh CTYJCHTOB IMPOBOAUTH MPEABAPUTENbHBIN aHAINU3 U MOJATOTOBKY 00y4aroluX
JAHHBIX JIJIS NajbHEHIIero UCIOIb30BaHUs B HEHPOHHBIX CETAX.

1.2 3agauu AUCHUNJIMHBI
— H3YYUTH 0A30BBIC MMOHATHS CUCTEM UCKYCCTBEHHOTO HHTEJIICKTA, a Takxke paszens NU;
M3Y4YUTh OCHOBHBIC 33/1a4UH, PelIaeMble HEHPOHHBIMU CETAMH,

— TIO3HAKOMHUTH CTYJCHTOB C OCHOBHBIMH 3TallaM{ aHAJIM3a U TIOJTOTOBKH 00yYarOIInX
JAHHBIX;

— H3YYUTh OCHOBHBIC apXUTEKTypbl HEWpoceTel, anropuTMbl UX OOyYEHHUS U METObI
060pBOBI ¢ IepeodydYeHNEM;

— U3y4uTh OMONIHMOTEKH, HEOOXOAMMEBIC TIpU padoTte ¢ HelipoceTssmu Ha Python (Numpy,
Scikit learn, Matplotlib, Pandas, dpetimopk PyTorch) u B cucteme Matlab.

1.3 MecTo Aucuunjinubl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunnuza «HeipocereBble MOJEInM» OTHOCUTCS K BapuaTUBHOW 4actu bioka 1
«Iucuumiunasl (MOIyH)» ydeOHOTO IuiaHa. [ yCHemHOro OCBOEHWs JAHHOW JMCIUIUIMHBI
HeoOXoauMbl 3HaHUS cienyrommx guciumuind: b1.0.04 Maremarnueckuit ananus, b1.0.05
Anrebpa u aHamutHueckas reomerpus, b1.O.11 Teopuss BeposTHOCTEH M MaTeMaThyecKas
cratuctuka, 61.0.41 OcHOBBI MporpaMMHUpOBaHHUs Ha si3bike Python.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

N3ydyenne naHHOW y4yeOHOW AMCHUUIUIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00yJaroUXCsl CICTYIONINX KOMITETEHIIUMN
OIIK-3 CnocoGeH nmpuMeHsITh M MOAUG(HUMPOBATH MaTeMaTHYeCKHe MOJeJH [JIsl
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM eI TeJIbHOCTH
3HATD NOTIK-3.1 (06.016 A/30.6 3u.3) Ilenu u 3aga4u MPOBOJUMBIX HUCCICIOBAHUMN |
pa3paboTOK, METOJBI MATEeMAaTHYCCKOTO MOJICITMPOBAHUS JUIS PEUICHHS 3a1a4 B
obactu mpodeccnoHaNbHOM e TeTbHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) Lenn u 3amauu MPOBOAUMBIX HCCIIECIOBAHUN U
pa3paboToK, METOJbl MATEeMAaTUYECKOTO MOJEIHPOBAHUS ISl PELICHHUS 3a1ad B
obnactu mpoecCHOHATEHOMN e TENHPHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH U MEXIYHApOJIHBIA OIBIT B
COOTBETCTBYIOIIEH  OOJAaCTH  HWCCIENOBAHHMM, METOAbl  MaTEMaTHYECKOTO
MOJICTTUPOBAHUS /ISl pEeLICHHs 3a/1a4 B 00J1aCTH MPo(ecCHOHANIBHOMN NeATeIbHOCTH

YMmerb NOIIK-3.4 (06.001 D/03.06 VY.1) Hcnonp3oBaTh CyIIECTBYIOIIME THUIIOBBIE
peleHusI, MaTeMaTHYeCKHe MOJIENTH U IA0JIOHBI IPOSKTHPOBAHUS TIPOTPAMMHOTO
obecrieueHus
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HOIIK-3.6 (40.001 A/02.5 V.3) IIpumeHATHh METOABI TPOBEACHHS IKCIIEPUMEHTOB,
MaTeMaTHn4dYcCKOEC MOACIINPOBAHUC JJISL peuicHu-d 3aaa4y B OGH&CTI/I
poheCCHOHATILHOMN JIeATEIILHOCTH

HOIIK-3.7 (06.001 D/03.06 Tna.1) Pa3paGoTka, M3MEHEHHE U COTJIACOBAHHE
APXUTEKTYphl TPOrPAMMHOTO OOECHEYEHUsT C CHCTEMHBIM aHAIUTUKOM H
ApPXUTEKTOPOM TIPOTPaMMHOTO OOECIICYCHHUsT C HCIOJIb30BAHUEM METOJIOB
MaTEMaTHYECKOTO MOICTUPOBAHUS

HNOIIK-3.8 (06.001 D/03.06 Tn.2) IIpoexkTupoBaHue CTPYKTYp JaHHBIX C
MCIOJIb30BAHUEM METOJIOB MAaTEeMAaTHICCKOTO MOJCIMPOBAHUS JUIsI PEIICHUS 32,124
B 00acTH nMpohecCHOHAIBHOM ACITEITbHOCTH

NOIIK-3.9 (40.001 A/02.5 Tna.1) IIpoBeneHune 3KCIEPUMEHTOB C UCTIOTB30BAHUEM
METOZI0B MaTEeMaTHYECKOTO MOJICIHPOBAHUS B COOTBETCTBUU C YCTAHOBJICHHBIMU
MTOJIHOMOYHUSIMU

HNOIIK-3.11 (40.001 A/02.5 JIp.2 Ta.) JlearenbHOCTh, HalIpaBiieHHAS Ha PEIICHHE
3aa4 aHAJIUTHYECKOTO XapakTepa, MPEeIojiaralolinXx BbIOOP M MHOT000pasue
aKTyaJbHBIX CIOCOOOB pEIICHHs 3a/lad Ha OCHOBE METOJOB MAaTEMAaTHYECKOTO
MOJICTTUPOBAHUS

CnocoGeH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOIi
MaTeMaTHKH; 00J1aJaTh CHOCOOHOCTAMH K I((PeKTHBHOMY NPHMEHEHHIO H
peain3aluu MaTeMaTHYeCKHU CJI0KHBIX AJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3H.3) Meroasl W CpeACTBa MPOCSKTHUPOBAHMS
IPOrPaMMHOTO  OOECIIEYEeHUsI TMpH peau3aliil  MaTeMaTHYeCKH CIIOKHBIX
aJITOPUTMOB

NIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBI OTEYECTBEHHBIN W 3apyOeKHBII
OIIBIT B pa3pabOTKe aJlIrOPUTMOB KOMITBIOTEPHON MaTEeMaTHKH

UIIK-3.3 (40.001 A/02.5 3n.2) OredecTBEHHBIH M MEXKAYHAPOIHBIA OIBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOI MaTeMaTUKH

NIIK-3.4 (06.001 D/03.06 V.1) Ucnonp30BaThk CyIIECTBYIOIME TUIIOBBIE PELICHUS
U 1a0JOHBl TMPOEKTHPOBAHUS MporpamMmHoro oodecredeHus 3(PPEeKTUBHO
peaAN3yOIUX MAaTEMaTHUYECKH CII0KHBIE aITOPUTMBI

HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTHpOBAThCS B COBPEMEHHBIX aIrOpUTMax
KOMIIBIOTEPHOW MAaTE€MAaTUKH, NPUMEHATh METOJbl M CPEIACTBA IPOECKTUPOBAHMS
IIPOrpaMMHOTO OOecreueHusi, CTPYKTYp MAAaHHBIX, 0a3 JaHHBIX, MPOTrPaAMMHBIX
uHTepdeiicoB

UIIK-3.7 (06.001 D/03.06 Ta.1) Pa3zpaboTka MaTeMaTHYECKH CIONKHBIX
QITOPUTMOB, M3MEHEHHE U  COTJIACOBAHUE APXUTEKTYpPhl MPOTPAMMHOTO
o0OecrieyeHrss C CHUCTEMHBIM AaHATUTHKOM U apXUTEKTOPOM MPOTPaMMHOIO
o0ecrnieueHus

CnocobeH HaxoAuTh M M3BJIEKATh AKTYAJIbHYI) HAayYHO-TEXHHYECKYIO
uHGOPMALMIO U3 3JIEKTPOHHBIX OUOIHOTEK, HH(POPMALHOHHBIX CIPABOYHBIX
CHCTEM, COBPEMEHHBbIX NPOdecCHOHAIBHBIX 023 JAHHBIX U T.II.

UIIK-6.1 (06.015 B/16.5 3n.7) McTOYHMKH aKTyalbHOH Hay4YHO-TEXHUYECKOMH
nHpopManuu

NIIK-6.2 (40.001 A/02.5 3u.1) llenu u 3amaym MPOBOAMMBIX HCCIEAOBAHUNA H
pa3paboTOK, METOIbl CPaBHUTEIHLHOTO aHalu3a ¢ HH(OpMaIeld N3BICUeHHON U3
3JIEKTPOHHBIX OMOIMOTEK, NH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeCCHOHATFHBIX 0a3 NaHHBIX U T.II.
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HIIK-6.4 (40.001 A/02.5 Hp.2 Tna.) JearensHOCTh, HampaBjiCHHAs Ha PEIICHHE
3aJa4 aHAJIUTHYECKOTO XapakTepa, MPEINoiararoliuX BBIOOp M MHOrooOpasue
aKTyaJbHBIX CIIOCOOOB pEIICHUS 3aJa4 C UCIIOJIb30BaHUEM aKTyaJlbHOW HAy4YHO-
TEXHUYECKON WH(OpManuu, W3BICYCHHOW U3 JJIEKTPOHHBIX  OUOIHOTEK,
WH(POPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPOPECCHOHAIBHBIX 0a3

JaHHBIX U T.II.

2. CTpyKTYypa M coepKaHue TUCUUILTHHBI
2.1 PacnpenesieHne TPYI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT
O6mast Tpy10€MKOCTh AUCITUIUIMHBI cocTaBisieT 3 3a4. €. (108uacoB), ux pacnpeneneHue

110 BUJIaM pabOT NPEICTaBIEHO B TabJIHLIe

Cemectpsl
Buj yueOHoii padoThI Beero (4acel)
4acoB ¢
KonTakTHasi pabora, B TOM 4ucie: 50,2 | 50,2
AyauTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHSA JIEKIIUOHHOI'O THUIIA 16 16
JlaGoparopHble 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI)
HNuasi koHTaKTHas1 padora: 2,2 2,2
KonTtposs camocrositensHoit pabotsl (KCP) 2 2
[Tpomexxyrounas arrecramus (MIKP) 0,2 0,2
CamocrosiTesibHass padoTa, B TOM YHCJIe: 57,8 | 57,8
[TpopaboTka yueOHOro (TEOpPETUIECKOTO) 10 10
MaTtepuana
BrinonHenne MHIMBUYaTbHBIX 3aJaHUM 10 10
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 37,8 | 378
KonTpoJis:
[ToaroroBka K 3K3amMeHy
Jac. 108 108
B TOM 4HcJIe
O0mas Tpy10eMKoCTh KOHTAKTHAas 50,2 | 50,2
pabora
3a4. ef 3 3

2.2 CTpyKTYypa IMCUMILINHBI

Pacnpenenenue Bu1oB yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JienaM JAUCIUILITUHBI.
Pa3nensl (TeMbl) TUCIUILIMHBL, H3y4YaeMble B 6 cemecTpe

KosinuyecTBo yacon
Bueayn
Ne HaumeHoBaHue pa3iesioB (TeM) Beero AyaurtopHas pa6oTa "Toffma
padora
JI 1m3 JIP CPC
2 3 4 5 6 7
1 Bsenenue B UU. Mcropus, onpenenenue, CTpykrypa, 4 2 2
) TIOHSITUSL
2 Bsenenue B HelipoceTu. MeTtpuku. ITonroroska qaHHbIX 8 4 4
" | 11 moaadu B HEMPOCETH




KosuyecTBo yacoB
Bueayn
. HTOPHA
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHasi paboTa o
padorta
J 113 JIP CPC
1 2 3 4 5 6 7
3. | OnTumMu3aTOpHl B HEWPOHHBIX CETAX 4 2 2
4, | Metoapl 6OpEOLI ¢ TIEPEOOYUEHHEM 4 2 2
5. | HomynspHble apXUTEKTYPhI HEHPOHHBIX CETelt 10 6 4
6. | Heiiponnsie cetu B Matlab 18 8 10
7. | Heiiponnsle cetu na Python 57,8 24 33,8
NTOI'O no pa3ienam JUCHHUNJIHHBI 105,8 16 32 57,8
Kontpousb camocrostensHOM pabotsl (KCP) 2
[Tpomexyrounas arrectauust (MKP) 0,2
IToaroToBKa K TEKYIIEMY KOHTPOJIO
OG1asi TPY/10eMKOCTh 10 THCHHUTIJINHE 108

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

2.3 Conep:xanue pa3aesoB (TeM) THCHUTITHHBI
2.3.1 3aHsaTHA JeKINOHHOI0 THIIA

®opma
No HaumenoBanue pa3aena (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyLIero
KOHTPOJIsI
1 2 3 4
OO0 UCKYCCTBEHHOM HHTEIUICKTE
1 Bsenenune B UU. Ucrtopus, Hcropust HICKyCCTBEHHOTO MHTEIIEKTA T
' ONPENEIICHUE, CTPYKTYpa, MOHITHS O0nacTy UCKYCCTBEHHOTO WHTEIUICKTa
TexHOMOTHH PabOTHI C OOIBITUMH JAHHBIMH
OcHoBHble OHATHA. VICTOpUST HEMPOHHBIX ceTel.
[IpenobpaboTka mansbIX. [lepcentpon. Anroputm
Beenenue B HelipoceTn. MeTpuKH. obpaTHOrO pacnpoctpaHeHus ommodku. HelipoHHbIe
2. | IloaroToBKka JaHHBIX 1714 NOIAYM B | CETH B 3a1a4ax Kiaccupukamui. HelpoHHsIE ceTH B T
HEHpoceTh 3a71auax perpeccun. HelipoHHbIe ceTH B 3a7a4ax
KJlacTepu3annu. MeTpuKy KiaccupHKauy,
perpeccuu u kinacrepuzanui. O0ydeHne o 6aTaam
o CroxacTuuecknil rpagueHTHBIH ciyck. CToxacTHYeCKHi
3. OnTuMHU3aTOPHI B HEHPOHHBIX CETAX 9 T
TpaJMeHTHBIH cyck ¢ MoMenTom. Adam.
BrisiBiienne mnepeoOyuenus. Perymspusanms. Batch —
4. | Metoasl 60ps0BI ¢ IEpeoOyIeHnEM peoby yiApH3at T
HopMasm3arws. Dropout.
AproxoaupoBiiuk. CBépTouHas HelpoceTb (3amada
5 [MomynsipHBIE ApXUTEKTYPHI KJITacCH(HKaIWN, IETeKINHU 1 CETMEHTAIWH). [ eHepaTnBHO- T
' HEHUPOHHBIX CeTel cocTs3aTenbHas ceTh. PexyppentHas cetb. LSTM-cets.
Tpanchopmep.

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA

He npenycmorpensl

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.




2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanmue pasaesna (TemMbl) HaumenoBanue 1adopaTopHbIX padoT TEKYIIero
KOHTPOJISI
1 2 3 4
OcBoeHue 6a30BbIX HaBBIKOB paboThI ¢ cuctemoit MatLab.
Knaccuduxanus ¢ moMomnpio nepcenTpoHa.
1. | Heiipounsie cetu B Matlab ﬁnr{poxcnmauym (pyscuan npu MOMOTH VHC. JIP
naccuuKaIys ¢ momMoIsio cereir Koxonena.
HeiipoceteBoe pacnio3HaBaHUE H300paKCHUH.
HeiipoceTeBoe MporHo3upoBaHNe BPEMEHHBIX PSI0B
Ocnossl 6ubmmorek Numpy, Matplotlib u Pandas.
2. Heiiponnsie cetu Ha Python Anroput™ 0OpaTHOTO pacipocTpaHeHus OIUOKH. OCHOBBI JIP
(peiimBopka PyTorch. Ceéprounsle HelipoceTn

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomsi, KII - svinonnenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuuecrkozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTsl HE IPELYyCMOTPEHbI

2.4 llepeyeHb y4eOHO-MeTOAMYECKOI0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuxcs Mo JUCHUIINHE (MOIYJII0)

Ne Bux CPC [TepeueHb y4eOHO-METOANIECKOTO 06ecneq?HI/m JUCLIAIIIHHEI
IO BBINOJIHCHHUIO CAaMOCTOATENIBHON PabOTHI
1 2 3
Metoandeckue yKa3aHus AJIs IMOATOTOBKH K JICKIIMOHHBIM M CEMHHAPCKUM
[IpopaboTka 1 TOBTOpEHHE |3aHATHUSIM, YTBEPKACHHbIC Ha 3aceJlaHuH Kadeapbl IPUKIaTHOH MaTeMaTHKH
JICKITAOHHOTO MaTepuana, |(haKyJbTeTa KOMIIBIOTCPHBIX TEXHOJIOTUH U npukiIanHoi MmateMaTukn ®I'BOY
1 [Matepuana yueOHOH 1 BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.
HAY4YHOH JIUTEPATYPHL, Mertonnueckre yKa3aHus 110 BBITOJHEHUIO CAaMOCTOSATENILHOM paboThl,
MOJIrOTOBKA K YTBEpK/ICHHBIE Ha 3aceaHuy Kadeapbl IPUKIAHONH MaTeMaTHKN (aKyJibTeTa
CEMUHAPCKUM 3aHATHSIM KOMIIBIOTEPHBIX TEXHOJIOTHH U pukinagaoit MateMatuku @I'BOY BO «Kyo6I'Vy,
rnporokos Ne7 or 18.04.2018 r.
Mertonueckne yKka3aHus 110 BBITOJHEHHUIO JJa00PaTOPHBIX paboT, yTBEP)KICHHbIE
2 IoxaroToBka k Ha 3aceJlaHn¥ Kaeipbl MIPUKIaJHOH MaTeMaTHKH (paKyIbTeTa KOMIBIOTEPHBIX
ma00paTOPHBIM 3aHATHAM  |TeXHOJOTHH 1 mpukiaagHoi MmateMaTtnku @I'BOY BO «KyoI'Y», mpotokos Ne7 ot
18.04.2018 .
Metoandeckue yKa3aHHs 10 BRIITOJHEHHUIO CAMOCTOSTEIFHON paboTHI,
3 [ToaroToBKa K PEIICHUIO  |YTBEpXKAEHHBIE HA 3acelaHuM Kadeaphl MPUKIIaJHOW MaTeMaTHKH (haKyJIbTeTa
3a/1a4 U TECTOB KOMIIBIOTEPHBIX TEXHOJIOTUH U npukiagHoit Matematuku ®I'BOY BO «Ky6I'Y»,
npoToko Ne7 ot 18.04.2018 .
Metoandeckue yKa3aHHs 10 BRIITOJHEHHUIO CAMOCTOSTEIFHON paboTHI,
4 [TonroToBka K TEKyIIeMy |yTBEpXIEHHBIE Ha 3acelaHUM Kadeaphl MPUKIIaJHOW MaTeMaTHKH (haKyJIbTeTa
KOHTPOJIIO KOMIIBIOTEPHBIX TEXHOJIOTUH U npukiagaoi Matematuka @I'BOY BO «KyoI'Yy»,
nporokos Ne7 ot 18.04.2018 r.

Y4eOHO-MeToIMYeCKUe MaTepualbl Ui CaMOCTOSTEIbHONM pPabOThl OOydaroIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npenocrasistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHUAM UX 3/J0POBbS U BOCHPUATHUS MH(OPMAIIH:

JUjig U1 ¢ HapyIIeHUSIMU 3PEHUS:

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

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoM popme Ha si3b1ke bpaiins.



JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBum ¢ tpeboanusmu OI'OC B mporpaMma JUCHHUILTUHBI MPETyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyIoLMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTCHHE
JEeKIHMA C HWCMOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOTUH; METOJ MajbIX TpymI, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEeCOoB.
ITpu 0OyueHnn UCIOIB3YIOTCS CIeAyIOIUe 00pa30BaTeIbHbIC TEXHOIOTHHU:

— TexHonmorus KOMMYHHKAaTUBHOrO OOy4YeHUS — HampaBileHa Ha (OpPMUPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sBJseTcs 0a30BOM, HEOOXOIUMOM JIst
a/IanITallid K COBPEMEHHBIM yCJIOBUSIM MEKKYJIBTYPHOU KOMMYHHKAIHH.

— Texunonorust paszHoypoBHeBoro (auddepeHunrpoBaHHOr0) OO0y4YeHHS — MPEAIOiaraet
OCYILECTBJICHHE I03HABATEIIbHOW JEATENIbHOCTU CTYAEHTOB C YY€TOM MX WHAMBUIYalbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOIIPSI MX PEAIN30BHIBATH CBOW TBOPYECKHUH
noreHiuan. Co3gaHue M UCHOJIb30BAHUE TUArHOCTUYECKUX TECTOB SBISAETCS HEOThEeMIIEMON
9YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MoAyJapHOro OOy4YeHHs — MpeAyCMaTpUBAaeT JEJEHUE COAEpHKaHUS
JTUCIUILIMHBI HA IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOAYJIH ), UHTETPUPOBAaHHBIC B OOIIMIA KypC.
— HWudopmannonno-kommyHukanmonnsie TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBINIAS €r0 INPAKTUYECKYI0 HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKAIIMM CaMOCTOSATEIIbHOM padOThl y4yallMXCsl W IOBBILIEHUIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BeiensroTcs 2 Buaa TEXHOIOTHI:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTB Mpo1riecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOMKHOCTH JUI  IIOMCKA

uH(popMalnu, pa3pabOTKU HayUYHbIX IPOEKTOB, BEICHUS HAyUYHBIX UCCIIEIOBAHUM.

— TexHonorus MHAUBUAYyaIU3alUH OOY4YEHHS — IOMOTaeT pPeaJu30BbIBaTh JMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJ, YYMTHIBAs WHIUBUAYaJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
yUaIIuxcsl.

— IlpoexkTHast TexHOJIOrMs — OpPUEHTUPOBAHA HAa MOJCIUPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS YyYalllUXCsl C IEJbI0 pElIeHMs 33aJayd, KOTOopas OIpeleisieTcs B paMKax
npodecCHOHATBHON MOATOTOBKH, BBIAEIS Ty UM HHYIO ITPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJICI0 B3aUMHOIO OOYy4YEeHMH,
OCYHIECTBIISIE KaK WHAMBHUAYAJIbHYIO, TaK U KOJJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
yueOHBIX 3a/1a4.

— MHrpoBas TeXHOJIOrUs — MO3BOJISAET Pa3BUBATh HABBIKU PACCMOTPEHHUsS psiia BO3MOKHBIX
Croco00B peleHus npo0iaeM, aKTUBU3UPYS MBIIIJICHHUE CTYJIEHTOB M PacKphIBasi JTUYHOCTHBIN
MOTEHLHAJ Ka)XJI0T0 y4allerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOTO MBIIIIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKH OTHOCUTHCA K HHGOpMaluU, YMEHHUIO
0TOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a1auu.

KommiekcHoe wHcronb30BaHWEe B y4E€OHOM IMpOLIECCE BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHN
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYaJlbHYIO aKTHBHOCTb, pa3BHBAIOT I103HABATEJIbHBIC



MPOIIECCHI, CIIOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPHIMH JOJKEH 00J1a1aTh
OyIyluil CieluancT.
OcHoBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM BKIIIOYAIOT B Ce0sI:

— paboTta B MaJIbIX rpyIinax (KOMaH/e) - COBMECTHas JeSTEIbHOCTh CTY/ICHTOB B IPYIIIE 0]
PYKOBOJICTBOM JIWJIEpa, HAIIpaBJICHHAs Ha pelIeHue o01Ie 3aaun myTEM TBOPUECKOTO CII0KEHUS
pe3yJIbTaTOB WHAMBUAYAIbHOH pabOThl YICHOB KOMAHIBI C JCJIIGHUEM IOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAasi TEXHOJIOTHS - UHAWBUyallbHAS UM KOJUIEKTUBHASI AEATEILHOCTD 110 0TOODY,
pacmpeieNieHHIo U CHCTeMaTU3allii MaTepuaia Mo ONpPEeICHHON TeMe, B pe3yJIbTare KOTOPOu
COCTaBJISIETCS POCKT;

— aHaJ M3 KOHKPETHBIX CUTYyallul - aHallu3 pealibHbIX MPOOJIEMHBIX CUTyaluid, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH MPO(ECCHOHANBHOW NEATEeIPHOCTH, U TOWCK BapHAHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUECKOTO MBIILICHUS — 00pa3oBaTesbHAsl JEATEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYACHTOB pa3yMHOr0, pe(hJIeKCHBHOTO MBIILICHUS, CTIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUIETh HOBBIE BOZMOYKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 33a7a4 W CUTyallMid [IUPOKO WCIIONB3yeTCsS Kak
mpenojaBaTenieM, Tak W CTYJEHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpPHBIX 3aHITUA W aHAIu3a
pe3yJIbTAaTOB CAMOCTOSITEBLHOM paboThl. DTO OOYCIOBJICHO TEM, YTO MPHU HCCICIOBAHUU M
pEIIeHNH KaXX10M KOHKPETHOH 3a/1a4ll UMEETCs, Kak IPaBHII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3zbopa M OIEHKH 1eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAIIHA.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bua 3ansitus HHTEePAKTHBHBIX
TeXHOJIOTUHU
4acoB
IIpakTnueckue 3aHATUSA B pexumMax
6 TP B3aMMOJEICTBUS «IIPENOJaBaTellb — CTYIEHT» U 32
«CTYJIEHT — CTYJIEHT»; padoTa B MaJIbIX Ipynnax;
AHaJIM3 KOHKPETHBIX CUTYalUl
Pa3BuTHe KpUTHYECKOTO MBIIUICHUS;
6 J IIPOEKTHAsl TEXHOJIOTHS; 16
AHAJIN3 KOHKPETHBIX CUTYalluH
Hroro

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvhas paboma cmyoenma

Temsbl, 3a1aHust U BOMPOCHI JUIsI CAMOCTOSITENIbHOW pabOThl NMpHU3BaHbl CHOPMUPOBATH
HaBBIKKW ITOHCKa I/IH(l)OpMaIII/II/I, YMCHUA CAMOCTOATCIBHO pPacCllrupiaTb H YFJ'IY6J'I$[TI) 3HaHU,
MOJIyYEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHUI.

[Togxon pazbopa KOHKPETHBIX CUTYAIM IIMPOKO UCTIOIB3YETCS KaK MPErnoiaBaTeseM, Tak
U CTyJIeHTaMH{ IIpU MPOBEICHUH aHAJIN3a PE3yJIbTaTOB CAMOCTOSTENIbHONU PaOOTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3O0POBbA MPEAYCMOTPEHA OpraHu3anud
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHOM MOYTHI.

st muu ¢ HapyIeHUsIMU 3pEHHUS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA.

JLnst in ¢ HapyIIEeHUsIMHM ONTOPHO-JIBUTaTEIBHOTO almapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.



Jns U1 ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS MPETYCMOTPEHA OpraHU3aLIMs
KOHCYJIbTallMi C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
oOyyarouuxcsi.

4, OIIeHO‘IHbIe H METOAUIECCKUE MaTEePHUAJIbI
4.1 OueHouyHble cpeAcTBa UIA TeKYIIero KOHTPOJSI  yCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM 0Opa3oBaTeIbHBIX
JOCTHDKEHUI 00ydaroImumxcs, OCBOMBIIMX IporpaMMmy yuyeOHoW nucuuiiuHbl «HelpocereBble
MOJEIIN.

O1eHOUHBIE CPEJCTBA BKIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKyIIero
KOHTPOJIsl B pOpPME TECTOBBIX 331aHUH U Ta00PATOPHBIX paboT, M MPOMEKYTOUHOH aTTeCTALMU
B (hopMeE BOIIPOCOB K 3a4eTy.

Texymuid KOHTPOJb YCHEBAEMOCTU OCYILIECTBIISIETCS B TEUEHHE CEMECTpPa, B XOJE
IIOBCE/IHEBHOM yueOHOM pabOoThI U IpEANoJIaraeT OBJlaJeHUe MaTeprualaMHy JIEKIHU, TUTepaTyphl,
oporpaMMbl, paboTy CTYJIEHTOB B XOJ€ IIpPOBEAEHUS JaOOpaTOPHBIX 3aHATUH, a TaKxke
CUCTEMATUYECKOE BHIIIOJHEHUE TECTOBBIX PabOT, pellIeHNE MPAKTUYECKUX 3a/1a4 U UHBIX 3a/1aHUi
JUI CaMOCTOSITEIbHOM paboThl CTYAECHTOB. JlaHHBIN BUJ KOHTPOJS CTUMYJHUPYET y CTYAECHTOB
CTPEMJICHHE K CHCTEMaTHYECKOW CaMOCTOSITENIbHOM paboTe MO M3yYeHUI0 JUCHMILIMHBL. OH
IOpeHa3HayeH JUIsl OLIGHKM CaMOCTOATENbHOM paldoThl ciymarened IO pelleHuio 3ajad,
BBIIIOJIHEHUIO JIa0OpAaTOPHBIX padoOT, MOJABEAEHUS UTOrOB TecTUpoBaHUs. OIEHUBAETCS TaKKe
AKTUBHOCTb U KAYECTBO PE3YJIbTATOB IPAKTUUYECKOI pabOThI HA 3aHATUAX, YIACTUE B TUCKYCCHUSX,
o0cyxeHusix u T.1. UTHAWBUoyanbHbIE U TPYNIIOBBIE CAMOCTOSTEIbHBIC, &y TMTOPHBIE PAaOOTHI 1O
BCEM TeMaM JUCLUIUIMHBI OPraHW30BaHbl €JMHOOOPa3HbIM 00pa3oM. [l KOHTpOJIE OCBOEHUS
COJIep’KaHUsl JMCLUMIUIMHBI HCIOJB3YIOTCS OLIEHOYHblEe cpeacTtBa. OHU  HampaBieHbl Ha
olpeieNieHue cTeleHn COPMUPOBAHHOCTU KOMITETEHLIUH.

[IpomexyTouHas arrecTalusi CTYJEHTOB OCYLIECTBISETCS B paMKaxX 3aBepILEHUs
W3Y4YEHHs] TUCLUUIUIMHBI U MO3BOJIIET ONPENEIUTh KaueCTBO YCBOEHUS M3YUEHHOIO MarTepHana,
IpeJoiaraeT KOHTPOJIb U YIIPaBJI€HUE MPOLIECCOM MPHOOPETEHUsI CTyIEHTaMU HEOOXOIUMBIX
3HaHWW, yMEHUS U HaBBIKOB, onpenensgeMbix 1o @I'OC BO 1o cooTBETCTBYOIIEMY HAIIPABICHUIO
MOJMOTOBKU B KAYECTBE PE3yJIbTATOB OCBOEHUS YUEOHOM TUCHUIIIMHBI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPbl OLICHUBAHUS PE3YyIbTaTOB 00yUeHHs] HHBAINIOB U JIULL C
OTpaHUYEHHBIMU BO3MOYKHOCTSMHU 370POBbsI MPEAYCMaTPUBAETCS MCIIOIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyHaIOIIUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pE3yJbTaTOB OOYyYEHUS MO JUCHUIUIMHE MOXKET
IPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponetypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHHUsS WMHBAIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JI0POBbSl 1O JUCHMILIMHE (MOAYJIO) MpEeAyCMaTpUBAeT MpPeOCTaBIEHUE
uHpopManuu B (opMax, AAANTUPOBAHHBIX K OrPAaHMYEHHUSM MX 370POBbS U BOCIPHUATHA
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B I1e4aTHoM (opme,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIeHUSIMA ONIOPHO-IBUTATEIILHOTO ammapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

CprKTypa OLHCHOYHBIX CPEACTB IJIA Tekymeﬁ Hu HpOMe)l(yTO‘lHOﬁ arrecranmum

Kon HaunmenoBanme
Ne | KonTponmupyemsbie pa3iensl (TeMbl) | KOHTPOIHPYEMOH OLICHOYHOI'O CPEICTBA
n/m JMCUHATUTHHBI® KOMIICTEHITHH . IMpomexyTouHas
Texylmuil KOHTPOJIb
(win ee gacTH) aTTeCTAINS
Beenenune B U. Uctopus, [IK-3 (MIIK-3.2 Tecmupoeanue no
1 (3n.8), Bonpoc na 3aueme 1-3
OMIpE/IENIeHHe, CTPYKTYPa, MOHATHS | e 3 (31.2)) paszoeny
Beenenwne B Hevipocetn. Merpuku. | [IK-6 (MIIK-6.1
Tecmuposganue no Bonpoc na zaueme 4-7,
2 IToaroroBka MaHHBIX IS ITOJAYH B (3n.7), a30en 9-12
HefpoceTs HITK-6.2 (3n.1)) | PLOY
OnTUMHU3aTOPBI B HEHPOHHBIX OIIK-3 (HOIIK- Tecmupoeanue no
3 o p P 3.3 (3n.2), 25 aeﬂp Bonpoc na 3aueme 8
HOIIK-3.4 (V.1)) | P
MeTomab1 6OpBOEI ¢ [IK-3 (MIIK-3.1 Tecmuposanue no
4 ¢ p (3n.3), UI1K-3.4 P Bonpoc na zaueme 13
nepeoOyueHueM v.1) pazoeny
TIK-3 (UIIK-3.5
[MomynsipHbIe apXUTEKTYPBI Tecmuposganue no Bonpoc na 3aueme 12,
5 . . (V.2), UTIK-3.7
HEWPOHHBIX ceTel (T0.1)) pazoeny 14-23
OIIK-3 (UOIIK-
3.1 (3u.3), -
6 Heiiponnsie cetu B Matlab HOIIK-3.8 (To.2), Jﬁzggzzmopnaﬂ Zzi’é)npoc Ha saueme 24
HOIIK-3.11 (p.2 | ¥
70.))
OIIK-3 (UOIIK-
3.1 (3u.3), Jlabopamopuas )
7 Heiiponnsie cetu Ha Python HOIIK-3.8 (To.2), | paboma ggnpoc na saueme 26
HOIIK-3.11 (Ip.2
70.))

Ioka3aTesn, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUIA

CootBercTBe INMOPOrOBOMY VPOBHK) OCBOCHMS KOMIETCHLIHH IJIAHUPYEMBIM
pe3ysbTaTaM 00y4eHHs U KPUTEPHSIM MX OIICHUBAHUS (OIICHKA: 3aYTEHO):
OIIK-3 CnocoGeH npuMeHsITh M MOAUG(GHUMPOBATH MaTeMaTHYeCKHe MOJeJH [JIsl
pelieHus 3a1a4 B 00J1acTH NPOGeCCHOHAIBbHOM 1eITeJIbHOCTH
3HATD NOIIK-3.1 (06.016 A/30.6 3n.3) Llenu u 3ama4ul TPOBOAMMBIX UCCIICIOBAHUNA U
pa3paboToK, METO/Ibl MATEMAaTHYECKOT0 MOJIETUPOBAHNUSI HEHPOHHBIX CeTel
NOIIK-3.2 (40.001 A/02.5 3n.1) Llenu u 3ama4u TPOBOAMMBIX UCCIICIOBAHUNA U
pa3paboTOK, METOAbl MAaTeMaTHYEeCKOTO MOJEIMPOBAHUS JUIS pEIICHUs 3ajad,
CBSI3aHHBIX C HEHPOHHBIMU CETSIMU
NOIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBIH U MEXIYHApOJIHBIA OIBIT B
o0JacTh HEHPOCETEBbIX TEXHOJOIHM, METO/Ibl MATEMAaTUYECKOTO MOEIMPOBAHUS
HEHUPOHHBIX CETEN




YmMmernb

Baapern

MK-3

3HaTh

YmMmeThb

Biaagernb

IK-6

3HaTh

HOIIK-3.4 (06.001 D/03.06 V.1) Hcnons3oBaTh CYHIECTBYIONIUE THITOBHIE
pelIeHHs], MaTeMaTHYeCKHEe MOJAETH M IIa0JIOHBI Uil pa3pabOTKU HEHPOCETEeBBIX
TEXHOJIOTUI1

NOIIK-3.6 (40.001 A/02.5 V¥.3) IlpumMeHATHh METO/IbI IPOBEACHUS SIKCIIEPUMEHTOB
U MaTeMaTU4YECKOe MOJEIMPOBaHNE B 00JaCTU HEHPOHHBIX CeTe

HOIIK-3.7 (06.001 D/03.06 Tna.1) Pa3paGoTka, M3MEHEHHE M COTJIACOBAHHE
APXUTEKTYpbl HEHPOHHOW CETH C CHCTEMHBIM AHAIUTUKOM H apXUTEKTOPOM
MIPOrpaMMHOTO O00ECHEe4YeHUs] C HCIOIb30BAaHHEM METOJOB MAaTeMaTHYecKOro
MO/JICIIUPOBAHUS

HOIIK-3.8 (06.001 D/03.06 Tn.2) IlpoexktupoBaHue CTPYKTYp [aHHBIX C
UCIOJIb30BAHUEM METOIOB MAaTEMAaTHYECKOTO MOACTMPOBAHHUS JJIsl PEIICHUS 33124
B 00J1aCTH HEUPOCETEBBIX TEXHOIOTHI

NOIIK-3.9 (40.001 A/02.5 Tna.1) IIpoBeneHune 3KCIEPUMEHTOB C UCTIOTB30BAHUEM
METOJIOB MAaTEMaTUYECKOT0 MOICTUPOBAHNUS TPUMEHUTEIBHO K pa3padaTbiBa€MbIM
HEHUPOHHBIM CETAM

HOIIK-3.11 (40.001 A/02.5 JIp.2 Ta.) JlearenbHOCTh, HalpaBJIeHHAs Ha PEIICHHE
3aad aHAJIMTHYECKOTO XapakTepa, MPEIIoiIararollnX BBIOOP M MHOT0oOpasue
aKTyallbHbIX CIIOCOOOB pEIIeHHs 3a/ad Ha OCHOBE METOJOB MaTEeMaTH4eCKOIO
MOJIETUPOBAHUS B 00J1aCTU HEHPOCETEBBIX TEXHOJIOTUI

CnocoGeH OpHEHTHPOBATHCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOIi
MATeMaTUKHU; 00J1a1aTh CHOCOOHOCTAMH K 3(PeKTHBHOMY NPHUMEHEHUI0 H
peain3alui MaTeMaTHYeCKHU CJI0KHBIX AJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3H.3) Meroasl W CpeACTBA NPOSKTHUPOBAHMS
IIPOrpaMMHOTO OOECTeueHus IPU pean3alun HEHPOHHBIX ceTeil

NIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBI OTEUECTBEHHBIH U 3apyOeKHBIH
OIBIT B Pa3pabOTKE aJTOPUTMOB KOMIBIOTEPHOW MaTeMaTHKH, MPUMEHSIEMBIX B
o0JacTy HEHPOHHBIX ceTel

NIIK-3.3 (40.001 A/02.5 3n.2) OredyecTBEHHBIH M MEXAYHApOIHBIH OIBIT B
pa3paboTKe COBPEMEHHBIX aJITOPUTMOB KOMIIBIOTEPHON MaTeMaTUKH

HNIIK-3.4 (06.001 D/03.06 V.1) Ucnonp30BaTh CyIIECTBYIOIUE TUIIOBBIE PEIICHUS
U 1a0JOHBl TNPOEKTHPOBAHUS MporpamMmHoOro oodecredeHus 3(PPEKTUBHO
peanu3yromux riryookrue HeHpoHHbIE CEeTH

HIIK-3.5 (06.001 D/03.06 V¥.2) OpueHTHpOBaThCS B COBPEMEHHBIX aIrOpUTMax
KOMIIBIOTEPHOW MAaTE€MAaTUKH, NPUMEHATh METOJbl M CPEICTBA NMPOECKTHUPOBAHMS
IIPOrpaMMHOTO OOecreueHusi, CTPYKTYp MAaHHBIX, 0a3 JaHHBIX, MPOTrPaAMMHBIX
uHTepdeiicoB

NIIK-3.7 (06.001 D/03.06 Ta.1) Pa3zpaboTka MaTeMaTH4YECKH CIONKHBIX
QITOPUTMOB, MW3MEHEHHE U  COTJIACOBAaHWE APXUTEKTYphl IMPOTPAMMHOTO
o0OecrieyeHrss C CHUCTEMHBIM aHAUTUKOM U apXUTEKTOPOM MPOTPaAaMMHOIO
o0ecrnieueHus

CnocobeH HaxoAuThb M M3BJIEKATh AKTYAJIbHYI) HAayYHO-TEXHHYECKYIO
HHopMaNMIO U3 JIEKTPOHHBIX OMOJINOTEK, MH(OPMALMOHHBIX CIHPABOYHBIX
CHCTEM, COBPEMEHHBbIX NMPO(eCcCHOHATBLHBIX 023 JTaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3H.7) WcTouHMKH aKTyalbHOH HAyYHO-TEXHHYECKOH
nHpopManuy B 00JaCTH HEHPOCETEBBIX TEXHOJIOTUN

NIIK-6.2 (40.001 A/02.5 3u.1) llenu u 3amayu MPOBOAMMBIX HCCIEIOBAHUNA H
pa3paboTOK, METOIbl CPABHUTEIBLHOTO aHaIKM3a ¢ HHGOpMaIueil, U3BIeUEeHHON U3



AJIEKTPOHHBIX OMOIMOTEK, NHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccnoHaNbHBIX 0a3 NaHHBIX U T.I1.

Ymernb

Baagers UIIK-6.4 (40.001 A/02.5 JIp.2 Tn.) HdesaTenbHOCTh, HaMpaBJICHHAs Ha pPEIICHUE
3a/la4 aHAIMTUYECKOTO XapakTepa, MPEANoaraloimx BBIOOp W MHOTrooOpasue
aKTyaJIbHbIX CIOCOOOB peIIeHUs 3aJad C HUCIIOJIb30BAHMEM aKTyaJlbHOM Hay4yHO-
TEXHUYECKON wWH(OpManuu, W3BICYCHHOW U3 JJIEKTPOHHBIX  OUOIHOTEK,
MH(OPMALIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX Npo(ecCHOHAIbHBIX 0a3
JTAHHBIX U T.II. B 00JIACTH HEUPOHHBIX CETEH

TunoBbie KOHTPOJIbHBbIE 32JaHUS WM HHbIE MATEPHAJIbI, He00X0AUMbIe /Il OLleHKHU
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEePHU3YIIIUX ITANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHHUS 00pa30BaTeILHON MPOrPaMMbI

IIpumep TectupoBanus no pasaeay «Bsenenue B M. Ucropus, onpenenenue, CTpyKTypa,
NOHSATHSD)

Yro takoe DeepBlue?

a) Kommerorep, nmpumMeHsBIIMIACS sl TUAarHOCTUKY 3a0oneBanuii B 1970-x rogax
6) Kommerorep, npomeamuii rect Triopunra B 2014 roxy

B) KommbroTep, mobenuBuinii ueMnuoHa Mupa mo urpe B ro B 2015 roxy

r) KommnbroTep, nobenuBuinii ueMnuona Mupa 1o maxmaram B 1997 roay.
Yro takoe GPT-3?

a) Heiiponnas cetp, pacnosHaromias 00beKThl Ha H300paKEHUIX TOUHEE YEIOBEKA

0) Hefiponnas cetp, mobeauBIIas YEMITMOHA MHpPa [0 UTPE B T'O

B) HeliponHas ceTb, cTaBsias MEAULIMHCKUE TUArHO3bl ¢ 99% TOUHOCTHIO

r) HeilpoHnHas ceTh, reHepUpylolast TEKCThI HA €CTECTBEHHOM SI3bIKE C YPOBHEM KauecTBa
OJIN3KUM K 4EJIOBEUECKOMY

Kaxkoe u3 nepeuncnennsix noustuit HE Bxogut B monsitue MIA?
a) ['myOunHoe oOyueHue

0) AHalIMTHKa TaHHBIX

B) DKCHEPTHHIE CUCTEMBI

r) MamunHoe o0yueHue

Bribepure BepHOE yTBEpIKICHNE

a) VckycCTBEHHBIH HWHTEIJIEKT — 3TO CJOXKHOE TIOHATHE, HE HMEIOIIee YETKOro
OTIpeieNIeHUs ¥ BKIIIOYAloIee pa3IuyHble 00IacTH MaTeMAaTUKU, HHPOPMAIIMOHHBIX TEXHOJIOTUI
u J1p.

6) HMckycCcTBeHHBIM HMHTEIUIEKT - 3TO poOOT s OOIIEHUs € JIOJAbMH TOCPEICTBOM
TEKCTOBOro UHTepdeiica, pazpaboranublii Ananom Treropunrom B 1950 roay

B) MICKycCTBEHHBI HHTEIEKT - 3TO YETKO OINPEACICHHOE IIOHATHE, O3HAaYarollee
CO3/1aHM€ MAIIMHBI, TOBTOPSIONIEH YMCTBEHHBIE ITPOLIECCH YEIOBEKA

st 9ero MokeT ObITh ToJe3Ho mpuMeHsTh MU B GaHke (HECKOIBKO MPaBHIIBHBIX
OTBETOB)?

a) ABTOMAaTH3aIlUs BBIJIAYM HATUYHBIX CPEACTB

6) ABTOMaTH3anus paboThl BCETO MepcoHana OaHKa



B) ABTOMaTH3amus 00pabOTKH TOKYMEHTOB
r) ABTOMaTH3aIUs pPabOTHI C KIIMEHTAMHU

B uem coctout tect Trropunra?

a) YenoBek MOJy4yaeT OTBEThl Ha BOMPOCHI OT APYTrOro 4YeJoBeKa M OT KOMIIbIOTEpa
«BCIICTTYIO» U JIOJDKCH OTPEICNIUTh, KTO U3 COOECETHUKOB — KOMITBIOTEP

6) MammHa qoKHA «BBDKUTB» B CII0KHOM, MCKYCCTBEHHO 3aJJaHHON Cpelie, C KOTOpOi
OHa B3aMMO/ICHCTBYET OCPEICTBOM HEKOTOPOT'O0 MEXaHHU3Ma

B) UenoBeKy NMOKa3bIBaIOT CEPUIO KAPTHH, U OH JIOJDKEH BBIICIUTH T€, KOTOPbIE CO3aHbI
MAIIMHOMN

B 50-x romax 20 Bexka @pank Pozenbnart pazpaboran nepcentpon Pozenomnarra. Uto 310
Takoe?

a) Mojenb BocpusATHS HHPOPMAIIMH II1a30M YeIIOBEKa

0) Monenp BocipusTHs HHGOPMAIIMK MO3TOM YEJIOBEKa

B) Mozenp yenoBeueckoi pyku

r) Moaens BoctipusiTusi HHGOPMAIIUU MO3TOM MBIIIH

[Iponomxute dpasy:

OOt UCKyCTBEHHBIN UHTEIJUIEKT

a) Pemaer pa3sHooOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpPYECKHME 3a7auyd (Ha
CErOJIHsI HE MIPE/ICTABIISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIE MHTEIJIEKTyalbHble 3adaud (pa3paboTaHbl CHCTEMBI JUIS
Pa3IUYHbIX 3a]1a4)

B) Pemaer ueTko mOCTaBIE€HHbIE 3aJaud, JUIsI KOTOPBIX M3BECTHbI KOHKPETHBIE
3 PEKTUBHBIE aJTOPUTMBI (MCIIOIB3YETCS TIOBCEMECTHO)

[Iponomxkute Pppazy:

Y3K0-crenuaiu3upoBaHHbIA UCKYCTBEHHBINH MHTEIUIEKT

a) Pemaer pa3HoOOpa3HbIE CIIOKHBIE HMHTEJUIEKTyalbHbIE M TBOpPYECKHME 3aladyu (Ha
CEeroJiHs He MPECTaBIsIeTCS BO3MOXKHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHble MHTEIUIEKTYajbHble 3ajaud (pa3paboTaHbl CHCTEMBI IS
pas3INYHbIX 3a71a4)

B) Pemraer ueTko TmOCTaBICHHBIE 3agadd, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIC
3¢ (eKTUBHBIE ANTOPUTMBI (UCTIONIB3YETCs TOBCEMECTHO)

[Tponomxute dpasy:

[IporpammupoBanue

a) Pemaer pa3sHoOOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpYECKHME 3amauyd (Ha
CETO/IHsI HE MPE/ICTaBISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIE MHTEIJIEKTyalbHble 3ahadu (pa3paboTaHbl CHCTEMBI JUIS
Pa3IMYHbIX 3a]1a4)

B) Pemraer ueTko mOCTaBIeHHblE 3aJaud, ISl KOTOPBIX M3BECTHbI KOHKPETHBIE
3¢ (eKTUBHBIE ANTOPUTMBI (MCTIONIb3YETCS MOBCEMECTHO)

Boibepute BepHoe  yTBepkaeHue: COBpEeMEHHBIH  HCKYCCTBEHHBIM  MHTEJUIEKT
OCHOBBIBACTCS Ha. ..

a) OO0yueHUH aJIrOPUTMOB, CIIOCOOHBIX pellaTh 33JauT, aHAJIOTHMYHbIE TEM, YTO pellaeT
YEJI0BEK

6) V3yyennn u KOMIObIOTEPHOM MOBTOPEHUU CTPYKTYPbI UEIOBEYECKOTO MO3Tra

B) Co371aHMN UCKYCCTBEHHOTO MO3T'a Ha OCHOBE OMOTEXHOIOT Ui



Ilepeuenv Komnemenyuii (Yacmu KomnemeHyuu), RnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
IIK-3 (UIIK-3.2 (3n.8), UIIK-3.3 (3n.2))

JlaGoparopHbie padoThl 110 TeMaM «OcBoeHHe 02a30BbIX HABBIKOB PA00THI C CHCTEMOI
MatLaby, «Kaaccupukamus ¢ moMoubI0 nepcenTpoHa», «AnnpokcuManusi QyHKIHA NPH
nomomu UHC», «Knaccupukanmss ¢ nomombio cereit Koxonena», «HeiipocereBoe
pacno3HaBaHue u300paxkeHuii», «HeiipoceTeBoe NMPOrHO3MpOBaHNE BPEMEHHBIX PSJA0B)
BBITIOJIHSIFOTCS 1O  y4eOHHMKY «MojaenupoBaHue HEHPOHHBIX ceTed B cucteme MatLab:
naboparopusrii npaktukyMm / M. I'. loppep ; Cubl'Y um. M. ®@. Pemernena. — Kpacuosipck, 2021.
—98 c».

Ilepeuenv Komnemenyuii (uacmu KOMREMEHUUU), NPOGEPAEMbIX OUEHOUHHLIM
cpeocmeom
1IK-6 (UIIK-6.1 (3n.7), UIIK-6.2 (3u.1))

JlabopaTopHasi paGoTa o Teme: «AJTOPUTM 0OPATHOI0 PACIIPOCTPAHEHHS OLINOKID)
1) peanusyiiTe anroputM OOPaTHOrO pPACIpPOCTPAHEHHs OLIMOKM Ha HpUMEpe Kiacca
Perceptron()
2) o0y4nTe U MPOTECTHPYITE MEPLENTPOH HA CTCHEPUPOBAHHBIX U PEATbHBIX JaHHBIX
(patisl ¢ peaabHBIMU JaHHBIMH ITOMEIICHBI B ManKy /data B 3TOH ke IUPEKTOPUN)
3) cpaBHuTE KauecTBO paboThl Bairero kiacca ¢ kiaccom u3 OmOmmoreku scikit-learn
(sklearn.linear_model.Perceptron()

Ilepeuenv Komnemenyuii (wacmu KoMnemeHyuu), NPOGEPAEMbIX OUCHOYHBIM
cpeocmeom
1IK-6 (UIIK-6.1 (3u.7), UIIK-6.2 (3u.1))

JlaGopaTopuas pa6ora nmo teme: «OcHoBbI ppelimBopka PyTorchy

3anaya 1.

1). CoznaiiTe nBa BeIECTBEHHBIX TeH30pa: a pasmepoM (3, 4) u b pasmepom (12,)
2). Cospaiite TeH30p C, SBIAOLMIiCS TeH3opoM b, HO pasmepa (2, 2, 3)
3). BeiBenuTe nepBblil cTO0EI MaTPULIBI @ C TOMOIIBIO MHJIEKCallUN

3anaya 2.

1). Co3pmaiite nBa BELIECTBEHHBIX TeH30pa: a pasmepoM (5, 2) u b pasmepom (1,10)
2). Coszpaiite TeH30p ¢, ABIAIOIMICA  TeH3opoM b, HO pasmepa (5, 2)
3). [IpousBenute Bce apudMeTUUECKHE ONIepaIliy C TEH30paMH a U ¢

3anayva 3.

1). Coznaiite TeH30p 1EnbIX yucen images pazmepHoctu (100, 200, 200, 3) (MoxHO
uHTEpnpeTpoBaTh 3T0 Kak 100 xapTuHOK pasmepa 200x200 ¢ Tpems IBETOBBIMU KaHAJIAMH, TO
ectb 100 nBeTHbIX N300pakenuii 200x200). 3anoaHUTE €ro HyJIIMU

2). Cnenaiite Tak, yToOBI y 1-0i 1O MOPSIKY KapTUHKM ObUIa HapHcoBaHa Oerasi mojoca
TOJIIIMHOW JBA MUKCENS B CTPOKAaX, KOTOPBIE COOTBETCTBYIOT HOMEpY KapTuHKH. Hampumep, y 3-
el o mopsAKy KapTUHKH Oelasi mojocka OyIeT 3aHuMaTh 6 U 7 cTpoku, y 99 -- 198 u 199. Caenatpb
0elyro CTPOKY MOXHO, 3allicaB B sS;f9eHKH TeH30pa yucio 255 (o BceM TpéM KaHanam). BeiBenure
napy IpuMepoB ¢ moMomiobio pylot

3). [locuuraiiTe cpenHee TeH3opa images mo 1-oif ocu (10 CyTH - CpeaHss KapTUHKA),
YMHOXXbTE [TOJTy4eHHbIH Ten3op Ha 70. Hapucyiite ¢ moMorsio pyplot, 1oKHA TOTYYUThCS cepast
KapTHUHKa (IpU B3ATUU CpeIHEro HyXHO npuBecTH TeH30p K float ¢ momompto .float(), mpu
OTPHUCOBKE OOPATHO K int ¢ moMomIbio .int())

3anada 4.



Harmmmure ¢ynknuio forward pass(X, w) (w0 Bxoaut B W) I OJHOTO HelpoHa (c
curmouoii) ¢ momoinsio PyTorch

3amauya 5.

1) Ilepeiinure Ha Google Colaboratory, uto0sr padorare ¢ GPU. 3arpys3ute Tynma 3ToT
noytoyk (Upload notebook)

2) B Colab naxxmute B MeHI0 cBepxy: Runtime -> Change Runtime Type -> GPU, rue
W3HAYaJIbHO CTOMT None

3) OObsiBuTe TeH30p a pasmepa (2, 3, 4) u Tenszop b pasmepa (1, 8, 3) ma GPU,
WHULWIM3UPYUTE UX CIydaiiHO paBHOMEpHO (.uniform ())

4) 3arem m3meHute ¢GopMmy TeH3opa b, 4ToObI OHa coBmazana ¢ Gopmoil TeH3opa a,
MOJIYYHTE TCH30D C

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

6) O6epnauTte ux B Variable()

7) O6bsiBuTe TeH30p L = torch.mean((c - a)**2) u mocunraiite rpaguent L mo ¢ ( To ecTh
oLoc)

8) BeiBenure rpaauent L no ¢

Ilepeuenv Komnemenyuii (uwacmu KoMnemeHyuu), NPOGEPAEMbIX OUCHOYHBIM
cpeocmeom
1IK-6 (UTIK-6.1 (3u.7), UTIK-6.2 (3u.1))

JlabopaTopHas padora no teme: «CBEpPTOUHBbIE HEHPOHHBIE CETH»
1. Hanumure cBépTouHyro HeiipoceTh Ha ¢peitmBopke PyTorch u mportectupyiite eé
paboty Ha gatacere MNIST.
2. Monudunupyiite pa3paboTaHHYIO B IIPEIbIAYIIEM ITYHKTE CBEPTOUYHYIO HEHPOCETH MO
3ajauy Kinaccudukanu BuoB onexbl (naracetr FashionMNIST).

Ilepeuenv Komnemenyuii (wacmu KoMnemeHuuu), nPOGEPAEMbIX OUCHOYHBIM
cpeocmeom
1IK-6 (UIIK-6.1 (3u.7), UTIK-6.2 (3u.1))

3a4eTHO-IK3aMEHAIIMOHHBIE MAaTepuadbl [Jsi MPOMEXKYTOYHOW  aTTecTAlMU
(3xk3ameH/3a4eT)

Bonpocsl k 3auery
Uctopus pazsutus M. OcHoBHBIE 3TAMbI.
O06nacTu UCKYCCTBEHHOTO MHTEIJIEKTa
TexHomoruu padoThl C OONBITUMHU JAHHBIMU
BBenenue B HelipoHHBIE ceTH U uctopus passutus HC
Hcropust pa3BUTHS HEUPOHHBIX CETEN
[ToaroToBka gaHHBIX /17151 HEHPOHHOI ceTH. O0yUyeHrne HEUPOHHBIX CeTeH.
[TepcenTpoH. ANropuT™M 0OpaTHOTO PacpPOCTPAHEHUS OIINOKU
Onrtummusaropsl (SGD, SGDM, Adam)
3amaua kiaccuuKanuu B HEHPOHHBIX CETAX. METpUKH B 3a/1a4axX Ki1acCu(pUKaIuu
10. 3anaua perpeccun B HEMPOHHBIX CETSAX. METPUKH KauyecTBa PErpeccHu
11. Knacrepusaius HeHpOHHOH ceThio. MeTpUKH B 33/1a4ax KilacTepu3aluu
12. 3anaua moHMXEHUS pa3MEPHOCTU. ABTOKOINPOBIIUK
13. OGHapyxeHHe HeJl0- U epeo0ydeHUsT HEHPOHHBIX ceTeil. MeToabl 00pHOEI ¢
nepeooydeHnem
14. Cséprounas HelpoceTh
15. TlomynsipHble apXUTEKTYpPbl CBEPTOUHBIX CeTel
16. HeiipoceTn B 3a/auax KiacCH(PpHUKAINA, TETSKIIUA U CETMEHTAIHH

CoNR~LNE



17. Metpuueckue 3a1a9u

18. Ayrmenranus u TexHuka Transfer Learning

19. I'eHepaTUBHO-COCTSI3aTEIbHBIC CETH

20. PexkypeHTHBIE U IByHAIIPABICHHbIC HEHPOHHBIE CETH

21. LSTM-cetu

22. Mexanu3M BHUMaHus. Tpanchopmep

23. TlomynsapHble apXUTEKTYpPBI HelipoceTeil i paboThl ¢ TEKCTOM

24. Tlaket Neural Networks Toolbox cpexsr Matlab

25. Pabora c Helipocetsio B rpapuueckom pexrme (NNStart) B cpene Matlab
26. TToxroroBka JaHHBIX JJIs1 HEHPOCETH C MOMOIIbIO OubanoTeku Pandas
27. OOyueHue HEHpOCeTH U MOJCUET METPHK ¢ MOMOIIIbI0 OubmroTeku Sklearn
28. OcHogsl (perimBopka PyTorch

Ilepeuenv Komnemenyuii (wacmu KomMnemeHyuu), NnPOBEPAEMbIX OUCHOUHBIM
cpeocmeom
1IK-3 (UIIK-3.2 (3n.8), UIIK-3.3 (3n.2)), [IK-6 (UIIK-6.1 (3n.7), UTIK-6.2 (3u.1)), I[1K-3
(UIIK-3.1 (3n.3), UTIK-3.4 (V.1)), IIK-3 (UIIK-3.5 (V.2), UIIK-3.7 (T0.1))

4.2 MeToauyecKkue MaTepHaJIbl, ONpe/e/siiolue Mpoueaypbl ONeHUBAHUS 3HAHUI,
YMeHHI, HaBbIKOB M (MJIH) ONBITA [eATEJbHOCTH, XAPAKTEPH3YIOIUMX JTAMbI
(opMupoBaHUA KOMIETEHUM

Memoouueckue pekomenoauuu, onpeoenaouiue npouedypovl OUeHUAHUA HA 3aueme:
OIICHKY «3auT€HO» 3acly>KMBaeT CTYJIEHT, OCBOUBIIUN OCHOBHBIE
3HaHMS, YMEHUS, KOMIIETEHIIUU U TeopeTudeckuid matepuai (Paznensr 1-
5), uro mpoBepseTcs MO0 MPH HATMCAHUN CTYJACHTOM TECTUPOBAHUS BO
BpeMs ceMecTpa, JUO0 MPU OTBETe Ha 3a4ETHBIC BONPOCHI BO BPEMS
CECCHH; BBITTOJIHUBIINN BCE JIaOOpaTOpHbIE PabOTHI, HO BO3MOXKHO C
HEOOJIBIIMMU HEIOUETAMU; IPAKTUYECKHE HABBIKK MPOGECcCHOHATBHOTO
MIPUMEHEHHS OCBOCHHBIX 3HAHUU C(hOPMUPOBAHBI.

OIICHKY «HE3aYTEHO)» 3aCly’KUBaeT CTYJICHT, HE OCBOUBIIWN 3HAHUS,
HE3a4TeHO YMEHHS, KOMIIETCHIIMH W TEOPeTUYEeCKHil MaTepuan, IabopaTopHbIe
paboTHI BBIMOJIHUI HE BcCe, MO0 BCe, HO C OOJBITUMHU HEAOUYETAMHU,
MPAKTUYECKHE HABBIKU HEe CDOPMHUPOBAHBIL.

3a4TCHO

Memoouueckue pexkomenoayuu, onpeoensaioujue npoueoypvl OUCHUGAHUS MECHMOE:
OIICHKY «TECT 3a4TE€H» MONMYy4YaeT CTYICHT, MPaBUIbHO OTBETUBIIMI Ha 70 u Goyee MPOLEHTOB
BOIIPOCOB.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BBIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— [Ip1 HEOOXOMMOCTH UHBAJIUAAM U JINIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEAOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— MIPU MIPOBEJICHUU MPOLIEYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHHs MHBAINUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYCMATPUBACTCS UCIIOJIIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHJUBUIYaJIbHBIMU OCOOCHHOCTSAMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBaJWAOB IIpOlLlelypa OLIEHUBAHUS peE3ylbTaTOB OOYyYEHHUS 1O JUCHUILUIMHE MOKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYUYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS TI0 AUCIHUILTUHE MPEAyCMaTpUBaET MpenocTaBlieHne HHPOPMAIUU B
dbopmax, aanTUpOBaHHBIX K OTPAHUYCHUSM MX 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jliist JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

S. IlepeyeHb OCHOBHOM M [JONMOJHUTEJIBHOM Y4YeOHOH JHUTEpPaTypbl,

He00X0UMOi1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHast 1MTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKyCCTBEHHOT0 UHTEIICKTa : MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2021. — 228 c. —
ISBN 978-5-8114-8519-2. — Tekcr : anektponHsii // JIaHb : 31eKTpOHHO-OMOIMOTEUHAsI
cucrema. — URL.: https://e.lanbook.com/book/176662 (nara obparnenus: 18.08.2021). —
Pexxwum nocTyma: st aBTOpHU3. TOIH30BATENCH.

2. Pomanos, I1. C. Cucrembl HCKYCCTBEHHOT'O MHTEIUIEKTa. MoearpoBaHne HEHPOHHBIX
cereit B cucreme MATLAB. JlaGoparopHblii mpakTUKyM : yueOHoe nocobue st By3os / I1. C.
Pomanos, U. I1. PomanoBa. — Cankt-IlerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Tekcr : anekTponHbii // Jlansb : aekTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pekum pocryma: ais
aBTOPU3. NIOJIb30BATEIICH.

3. beccmepthslif, 1. A. MHTemIeKTyaabHbIE CUCTEMBI | YYEOHUK U MTPAKTUKYM JUIS By30B
/ U. A. becemepthblii, A. b. Hyrymanosa, A. B. IInatonoB. — MockBa : M3narenscto FOpaiir,
2024. — 243 c¢. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-01042-8. — TekcT :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/537001 (mara obpamenus: 30.05.2024).

4. TnatonoB, A. B. MamunHoe oOyueHue : ydueOHOe mocobmue s By3oB / A. B.
[TnaronoB. — Mocksa : U3narensctBo HOpaiit, 2024. — 85 c¢. — (Bricuiee oOpa3oBanHue). —
ISBN 978-5-534-15561-7. — Texkct : anexkTpoHHBIN // OOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/544780 (nata oopamenus: 30.05.2024).

JI71st OCBOCHUSI TUCHUTUTMHBI MHBAIUIAMU | JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIauby.

5.2 lonostHMTe/ILHAS JIATEPaTypa:
1. MoaenupoBaHue HEHPOHHBIX ceTell B cucreme MatLab : maGopaTopHbIil pakTUKYM /
M. T. Hoppep ; Cubl'Y um. M. ®@. Pemernea. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoauyeckue U3IaHNUs:
1. Basel ganubix kommanuu «Mcer Beroy http://dlib.eastview.com
2. Dnextponnas oubmoreka GREBENNIKON.RU https://grebennikon.ru/



http://dlib.eastview.com/
https://grebennikon.ru/

5.4. MuTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe MPo(deccCHOHAIbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Inexmponno-oubauomeynwvie cucmemot (Ib6C):
1. BBC «IOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnains! uzgarenascrea Wiley https://onlinelibrary.wiley.com/
4.
5.

Hayunas snektponnas 6ubnuoreka (HObB) http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaIHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
wiatdopme HaydHbix xkypHatoB HOUKOH http://archive.neicon.ru
6. HanuonambHas dSneKkTpoHHas OuOIMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
muccepranuii Poccuiickoit rocynapcrBennoit oudmuoreku (PI'B) https://rusneb.ru/
7.  IIpesunentckas oubauoreka uM. b.H. EnpriHa https://www.prlib.ru/
8.  baza ganneix CSD KemOpumkckoro rientpa kpucramtorpadpuueckux ganasix (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. VYuuBepcurerckas nuadopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HH(ﬁOpMaL;MOHHble CnpasovHble cCucmemasl

1. Koncynbrant [Inroc - cripaBovHast mpaBoBasi CUCTeMa (JIOCTYTI 10 JIOKAJTbHOM CETH C
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6o600H020 docmyna

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

2. AwmepukaHckas nmaTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MunucTepcTBO HAayKH U BhIcIero oopazoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

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

5. Hudpopmarnmonnas cuctema "EquHoe okHO JocTyma K 00pazoBaTeIbHbIM pecypcam”
http://window.edu.ru/;

6. Enwnas xomtexius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekt I'ocynapcTBEHHOr0 HHCTUTYTa pyccKoro si3bika nMeHn A.C. Ilymkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaLMOHHBIHN mopTan "Pycckuii s3b1K" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu U 3HUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenbHbIN mopTan "Yueda" http://www.ucheba.com/;
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12. 3akonompoekT "O6 ob6pazoBanuu B Poccuiickoii @enepamuu'. Bormpocsr u oTBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie an1ekmpoHHble 00paszoeameinvbHble U UHGopmayuorHole pecypcol Kyol'V

1. DnexrtpoHHBbIA Karanor HayuHoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYJIBHOTO AMHAMHYECKOTO 00yueHUs http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUJIEKCOB, IyOIUKAIMi 1 KOH(epeHunit
http://infoneeds.kubsu.ru/

5. bubnnorexa nHGpOPMAIMOHHBIX PECypcoB Kadeapbl HHGHOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHBIE PECypChl Kadeapbl HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyOI'Y wu nHayuHo-meromuueckoro skypHana "IIIKOJIBHBIE TI'OJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHusi [JIA O0y4alOIIMXCA MO0 OCBOEHHIO

TUCHHUIIAHBI (MOIYJIs1)

I/ISY‘IGHI/IC Kypca ((HeﬁpOCGTeBbIC MOZACIIN» OCYHICCTBIISICTCA B TCCHOM BSaHMOﬂCﬁCTBHH C
APYyruMu JUCHUIUIMHAMHU, CBA3aHHBIMU C aHAJIU30M JaHHBIX, HCKYCCTBCHHBIM HHTCIIJICKTOM H
nporpamMupoBaneM. Popma M CrmocoObl H3yYeHHUs MarepHaja OIpPENeNIOTCS C y4eTOM
CHGHI/IQ)I/IKI/I H3y‘laeM0ﬁ TCMBI. OI[HaKO BO BCEX Cllydasax HCO6XOI[I/IMO O6€CHC‘H/ITL COUYCTaHUC
I/I3yquI/I$I TeOpeTI/ILICCKOFO MaTepI/Ia.Ha, Haquoro TOJIKOBAHHA TOI'0O HJIIM HWHOI'O IIOHATHA,
JTaBa€MOro B yYEOHHMKaX M JIEKIMSIX, C CAMOCTOSITENIbHON pabOTON CTYJEHTOB U BBIOJHEHHEM
MPAaKTHUYICCKUX 3a,[[aHPII>i.

J]em;uouuoe 3anamue npeaACTaBIIACT C060ﬁ CHUCTEMATHUYCCKOC, IIOCICA0BATCIBHOC,
MOHOJIOTHYCCKOC HM3JIOKCHUC IIPCIIOAABaATCICM-JICKTOPOM yqe6Hor0 MaTrcpurajia, Kak IIpaBHJIO,
TCOPCTUYCCKOI'O XapaKTepa. Takoe 3adsTue MpeaACTaBJIACT CO6OI>'I QJICMCHT TCXHOJIOTUHA
MPEACTABICHUST Y4eOHOr0 Marepuajga IyTeM JIOTHYECKH CTPOMHOTO, CHUCTEMaTHYECKU
IIOCJICO0BATCIIBHOTO U ACHOT'O U3JI0KCHHUS C UCITOJIb30BAHUEM O6pa30BaTeJ'IBHLIX TEXHOJIOTUH.

[lenp nexkuuu — oOpraHu3anMs LEJCHANPABICHHON IMO3HABATEIBHON JEATEIbHOCTH
00y4aromuxcs o OBJIAIEHUIO IPOTPaMMHBIM MaTepUaIoM yueOHOM AuCUUIINHBL. UTeHne Kypca
HCKHHP’I IMMO3BOJILACT AATh CBA3AHHOC, ITOCJICAOBATCIIbHOC NU3JIOKCHUEC MaTCpHralla B COOTBETCTBUU C
HOBCI\/JIHII/IMI/I JaHHBIMHA HaYKI/I, COO6HH/ITI) CJ'IYIHaTeJ'IﬂM OCHOBHOC COI[ep)KaHI/Ie Hpe)IMCTa B
HCJIOCTHOM, CUCTCMATU3UPOBAHHOM BHUJIC.

321,[[8.‘11/1 JICKIIMNX 3aKJIFOYarTCA B O6€CHC‘-ICHI/II/I (bOpMI/IpOBaHI/IH CUCTEMBI 3HAHWII MO
y4eOHOW JUCIUIUIMHE, B YMEHUM AapryMEHTHPOBAaHO W3JaraTb HAy4HbIl Marepual, B
dopmupoBaHUU NPO(ECCHOHATBHOTO KPYro3opa M oOLIed KyJIbTyphl, B OTPaXEHUH e€lle He
HOJ'Iy‘II/IBHII/IX OCBCIICHUS B yqe6H0171 JH/ITepaType HOBBIX JIOCTI/DKGHI/Iﬁ HaYKI/I, B OIITUMH3AIINN
apyrux ¢GopM opraHuszaluy yueOHoOro mnpoiecca.

Z[J'IH IIOATOTOBKH K JICKIIUSIM HCO6XOI[I/IMO HU3YYUTHb OCHOBHYIO JIMTCPATYPY IO 3a9BIICHHON
TEMEC U O6paTI/ITI> BHUMAHHEC Ha TC BOIPOCHI, KOTOPBIC NPCAIararoTCsa K paCCMOTPCHHUIO B KOHIIC
Ka)KﬂOﬁ TCMBI. HpI/I HU3y4YCHHUU OCHOBHOM JIUTCPATYPhI, CTYACHT MOXKCET B IOCTATOYHOM O6’bCMe
YCBOI/ITI) nu YCHeHIHO peaJ'II/I?;OBaTb KOHerTHI)Ie 3HaHHUA, YMeHI/ISI, HABBIKU U KOMIICTCHIINU HpI/I
BBITIOJTHEHUH CJIEAYIOIIUX YCIOBHIA:

1) cucreMaTrTuucckas pa60Ta Ha y‘-IC6HLIX 3aHATUAX TIOA PYKOBOACTBOM IIpE€rioaaBaTeyisd U
CaMOCTOSTENIbHAsI padoTa MO 3aKPETUICHUIO TIOJTYYCHHBIX 3HAHUH U HaBBIKOB,

2) I[O6pOCOBeCTHOC BBITIOJIHCHUC 3a,Z[aHI/II71 npenoaaBaTesd Ha MPAKTUYCCKUX 3aHATUAX,

3) BBIICHCHUC W YTOUYHCHHC OTHACJIBbHBIX MPCAIIOCBUIOK, YM03aKHIOquHﬁ H BBIBOJOB,
coJiepkammxcs B y4eOHOM Kypce; B3aUMOCBS3E€H OTNEIBHBIX €r0 Pa3/esioB, HCIOJIb3YyEMBIX
MCTOHOB, XapaKTCpa UX UCIIOJIb30BAHHUA B HpaKTHQCCKOﬁ JACATCIIbHOCTH,

4) comocTaBIeHHE TOUYEK 3PSHUS PA3IMYHBIX aBTOPOB M0 3aTParuBacMbIM B yueOHOM Kypce
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npoOiieMaM; BBISIBICEHHE HETOYHOCTEH U HEKOPPEKTHOTO W3JIOKEHHA MaTepuana B
MEPUOJUYECKON U CIIEUATIbHOM JINTEpaTypeE;

5) pa3paboTka MPeUIOKEHUI MPEIOAaBaTEeII0 B YaCTH JIOPAOOTKH M COBEPIICHCTBOBAHUS
y4eOHOro Kypca.

Jlabopamopnvie 3anamus — sBisoTCs GpopMoil yueOHOM ayUTOpHON pabOTHI, B paMKax
KOTOpPO (OpPMUPYIOTCS, 3aKPEIUISIOTCA U TMPEACTABISAIOTCA CTYyACHTaMU 3HAHWS, YMEHUS U
HaBBIKH, HHTETPUPYIOIIUE PE3YIbTAThl OCBOCHHUS KOMIIETCHIINI KaK B ICKIIHOHHOM (opmare, Tak
B paznuyHbIX (opMax camMocTOsATeNbHON paboThl. K KakgoMy 3aHSITHIO MpernojaBaTeieM
(bopMyIHpYIOTCS MPAKTUYECKHE 3a/JaHusi, TPEOOBaHHUS M METOAWYECKHE PEKOMEHJALUU K HX
BBITMIOJTHEHHIO, KOTOPBIE NMPEACTABIAIOTCA B (DOH/IE OIICHOYHBIX CPEACTB YU€OHOM TUCIUIUINHBI.

B xoxe camMonoArotoBkM K J1aOOpaTOPHBIM 3aHATHSM CTYJEHT OCYLIECTBIIAET cOOp U
00paboTKy MaTepHaoB MO TEMAaTHKE JIAOOPaTOPHOU pabOTHI, UCIONB3Ysl MPH ATOM OTKPBITHIC
UCTOYHUKU HHpopManuu (myOiauKaluud B HAy4YHbIX H3JaHUSIX, aHATUTHYECKHE MaTepuabl,
pecypcsl cetr IHTepHET | T.11.), a TaK)Ke IPAKTUYECKUN OIBIT M TOCTYITHBIE MaTepHajbl 00bEeKTa
HCCIIEI0BAHMUS.

KoHTponb 3a BBINOJHEHHEM CaMOCTOSITEIBHOM pabOThl MPOBOAUTCS MPU H3YUCHHUH
KQKJO0W TEMbI JUCLMILIMHBI HA JJA0OPATOPHBIX 3aHATHSAX.

CamocrtositenbHast pabota cryaeHToB mno aucuuiiinHe «HeilpocereBbie Moaenmn»
MIPOBOJUTCS C LIENBIO 3aKPEIUICHUS U CHCTEMAaTHU3aluU TEOPETHUECKUX 3HAHHUN, (OPMHUPOBAHUS
IPAKTUYECKUX HABBIKOB 10 KX NPHUMEHEHHUIO IpU PEIIEHUU 3aJady 10 HEHpOCEeTeBbIM
texHojorusM. CamocTosiTenbHass padoTa BKIIOUACT: U3YYEHHE OCHOBHOW U JIMTEpPaTYpHI,
npopaOOTKy M TOBTOPEHUE JIEKIMOHHOIO MaTepuaia, Marepuajna ydeOHOM M Hay4dHOH
JUTEepaTyphl, TMOATOTOBKY K J1a0OpaTOPHBIM 3aHATUAM, a TakkKe K KOHTPOJIHPYyEeMOMn
CaMOCTOSITENIbHOM paboTe

CamocrosTenbHass paboTa CTYIEHTOB IO JaHHOMY YYeOHOMY KypCy Mpennojiaraet
MOATAMHYIO0 MOJATOTOBKY 10 KaKJIOMY pa3Jie]y B paMKaxX COOTBETCTBYIOIUX 3aJaHUM:

[lepBbIif 3Tam CcamMOCTOATENBHOW pPaOOTHI CTYIACHTOB BKIJIIOYAeT B ceOs TIIATEIbHOE
M3YUYEHUE TEOPETUYECKOr0 Marepuana Ha OCHOBE JIEKIIMOHHBIX MAaTE€pUajoB MpernojaBaTrels,
PEKOMEHIyEMBIX PA3[eJOB OCHOBHOHM JIUTEPATypbl, MAaTEpUaJIOB NEPUOJUYECKUX HAYUHBIX
U3JIaHUl, HEOOXOAUMBIX JJI OBJAJACHUA IOHATUHHO-KAaTErOpUAIbHBIM  allaparoM U
dbopMupOBaHUA TPEACTABICHUH O KOMIUIEKCE TEOPETHYECKOr0 U aHAJIMTHUYECKOTO
MHCTpYMEHTapus, UCIIOIb3yEMOI0 B paMKaXx JaHHON OTpaciid 3HaHUS.

Ha BTOpoM »Tane Ha ocHOBE COPMUPOBAHHBIX 3HAHUM M MPEICTABICHUN MO JaHHOMY
paszieny CTYACHTHI BBIOJIHSAIOT JJa0OpaTOpHble pabOThI, HalleJIeHHbIE HA (OPMUPOBAHUE YMEHHH
U HaBBIKOB B paMKax 3asBJICHHbIX KoMmmeTeHUud. Ha qaHHOM 3Tame CTyJEeHThl OCYIIECTBISIIOT
CaMOCTOSITENIBHBIM TOUCK SMIIMPUYECKUX MAaTepUalloB B paMKax KOHKPETHOIO 3aJlaHus,
0000IIal0T M aHAIM3MPYIOT COOpaHHBI Marepual IO CXeMe, pPEKOMEHIOBaHHOU
npenoaaBareneM, pOpMyJIUPYIOT BHIBOJIBI.

Ha ceropssiiuiHuii 1eHb mecmuposanue — OJUH U3 CaMbIX AEUCTBEHHBIX U MOMYJISPHBIX
CI0oCco00B MPOBEPUTH 3HAHUS B U3ydaeMOM 00s1acTu. TecThl MO3BOJISIOT OYEHb OBICTPO IPOBEPUTH
HaJIMuue 3HaAHUH y CTYJEHTOB IO BbIOpaHHOM Teme. Kpome Toro, Tectbl HE TOJBKO MPOBEPSIOT
3HaHUS, HO U TPEHUPYIOT BHUMATEJIbHOCTh, YCUAUYMBOCTh U YMEHHE ObICTPO OPUEHTUPOBATHCS U
cooOpaxarb. [Ipu TOATOTOBKE K pEHIEHHUIO TECTOB HEOOXOAMMO MpopadoTaTh OCHOBHBIC
KaTeropus M MOHATUS AUCLUIUIUHBI, 0OpaTUTh BHUMAHUE HA KIFOYEBbIE BOIPOCHI TEMBI.

IMon xkommponupyemou camocmoamenvrou pabomoii (KCP) NOHUMAIOT COBOKYIHOCTb
3aJJaHui, KOTOpbIE CTYJIEHT JIOJDKEH BBINOJIHUTh, MPOpadboTaTh, M3Y4YUTh IO 3aJaHUIO0 TOJ
PYKOBOACTBOM U KOHTpoJieM npenonasarens. T.e. KCP —3To Takoil BUa JeATENbHOCTH, HapsILy C
JEKUUAMH, Ja0OpaTOPHBIMM M TMPAKTUYECKUMHU 3aHSATHSIMH, B XOJE KOTOPBIX CTYEHT,
PYKOBOJICTBYSCh CHELMAJbHBIMU METOAMYECKMMH YKa3aHUSIMHU [IpernojaBaTelisi, a TakKkke
METOAMYECKMMH  YKa3aHUSIMH 110 BBIMOJHEHWIO TUIIOBBIX 3a/JlaHUi, MpHOOpeTaeT u
COBEpUIEHCTBYET 3HAHUS, YMEHUS U HaBBIKH, HAKAIIJIMBACT MPAKTUYECKUI1 OMBIT.

Texymmii KOHTPOJIb CAMOCTOSTENLHON pabOTHI CTYIEHTOB OCYLIECTBIISIETCS €KEHEIEIbHO
B COOTBETCTBHME C Iporpammoii 3aHatuii OnucaHue 3aJaHuil JUIs CaMOCTOSITENbHOH paboOThI
CTYJI€HTOB U TpeOOBAaHUU MO MX BBIMOJIHEHUIO BBLAAIOTCS IMpernojaBaTesieM B COOTBETCTBUU C
pa3paboTaHHBIM (POHIOM OILIEHOUHBIX CPEICTB MO auciumiuHe «HelipoceTeBbie MOET.



B ocBoeHMM MUCHMITIMHBI WHBAIMIAMU H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAWMBUIyaJIbHas yudeOHast pabora (KOHCYJIbTAaMH) —
JIOTIOJTHUTEIILHOE pa3bsICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanbHble KOHCYJBTAIMM IO TPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CHOCO6CTBYIOH_II/IM HHAUWBHUAYyaJIN3allun O6y‘-I€HI/I$I N YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTa
MCKAY HOpCuoJaBaTciicM U 06y'-IaIOH_[I/IMCSI HHBAJIMAOM WJIM JIMIOM C OI'paHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI.

7. IlepedyeHb WH(OPMAIUOHHBIX TEXHOJOTHH, HCHOJb3yeMBbIX NpPH

OCYIECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIeCCa MO JUCHUIINHE (MOTYJIIO)
7.1 IlepeyeHb HHPOPMATIMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTH

1. Jloctym k ceTr nHTEpHET yepe3 Opaysep Google Chrome
2. OBC «JIAHb» https://e.lanbook.com

7.2 IlepeyeHb JHIEH3HOHHOr0 MW CBOOOIHO PACHPOCTPAHIEMOr0 MPOrPAMMHOIO
o0ecneueHus

Jlns mpoBeieHus JEKIMOHHBIX 3aHaTuil Heooxomumel: MS Office Word u Power Point
2016 u BBIIIE

Jlnst mpoBeeHust 1abOpaTOPHBIX 3aHATHH, TEKYHIETO0 W IPOMEKYTOYHOIO KOHTPOJISA:
Matlab R2014a, Jupyter Notebook 6.3.0 wu Beiire (s1361x Python ¢ 6ubmuorekamu Numpy, Pandas,
Matplotlib, Scikit learn, ¢peiimBopk PyTorch)

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne Mo JUCHUILTUHE (MOYJII0)

Ne Buz pa6ot HanmeHnoBanue yueOHON ayIUTOPHUH, €€ OCHAILEHHOCTh
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexumoHHble 3aHATUS | AyauTOpUS, YKOMIIJIEKTOBAHHAS CIELNAaTU3UPOBAHHON
MeOeNbl0 U TEXHUYECKUMU Cpe/ICTBAMH 00yUeHUsI
2. JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMIIJIEKTOBAHHAS CIELNAaTU3UPOBAHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, IPOEKTOPOM, MPOTrPaMMHBIM 00ecrieueHUEM
3. I'pynmoseie Aypuropus, YKOMILUIEKTOBaHHAs CIeLUaTU3UPOBAHHON
(MHAMBUIYATLHBIE) MeOenbl0 M TEXHUYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTallu1 KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
4. Texkymuid  KOHTpOJb, | AyAUTOpPUS, YKOMIUIEKTOBAHHAs CHELUaIN3UPOBAHHON
IIPOMEKYTOUHAS MeOenbl0 M TEXHHYECKUMH  CpeACTBaMH  O0ydeHus,
arrecTanus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIiedeHHEM
S. CamocTrosTenbHas Kabuner g caMocTosTenbHONM  pa®OThI, OCHAIIEHHBIN
paborta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBHIO MOJKIIOUEHHS K
cetu «lHTEpHET», NPOrpaMMON HKPAaHHOIO YBEIHWYEHUS U
00€eCrevyeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(OPMallOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil U ux ocHanienue onpenensercs OIIOIL.


https://e.lanbook.com/

