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A. B. Koanienko
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cucreM ®enepanbHOr0 TOCYJApPCTBEHHOTO OIOKETHOTO 00pa3oBaTEeNIbHOTO
yUpexAeHUsT BhICIIETo oOpazoBaHus «KyOaHCKUN TOCYTapCTBEHHBIN arpapHbIi
yHuBepcuteT umenu U.T. TpyOunrnay



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 nuciunauuel HelipoceTreBbie MOICIIH:

— 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 CTYJECHTOB IIPOBOAUTH MPEABAPUTENbHBIN aHAIN3 U MOJATOTOBKY 00yYaroluX
JAHHBIX JIJIS NajbHEHIIero UCIOIb30BaHUs B HEHPOHHBIX CETAX.

1.2 3agauu AUCHUNJIMHBI
— H3YYUTH 0A30BBIC MMOHATHS CUCTEM UCKYCCTBEHHOTO HHTEJIICKTA, a Takxke paszens NU;
M3Y4YUTh OCHOBHBIC 33/1a4H, PeIIaeMble 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 ¢ HerpoceTssmu 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

W3ydenne naHHOM yuyeOHOM AMCLUMIUIMHBI HampaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroUXCsl CICTYIONINX KOMITETEHIIUMN

IK-2 Cnoco0eH aKTHBHO y4acTBOBATh B HCCJICAOBAHMH HOBBIX MaTeMaTHYeCKHX

MojeJiell B eCTeCTBEHHbIX HAYKaX; BHISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH

NpodJieM, BO3HMKAIOIIUX B X0/1e NMpo(deccHoHANBHOM AeATeTbHOCTH B 00J1aCTH

MO/IEJTMPOBAHNUS M AHAJIN3A CJI0KHBIX €CTeCTBEHHBIX H HCKYCCTBEHHBIX CHCTEM

3unatb NIIK-2.3 ((40.001 A/02.5 3H.2) OTe4eCTBEHHBIH W MEKIYHAPOIHBIA OMBIT B
WCCIIEIOBAaHIH MAaTEMaTHIYECKUX MOJIENIel B €CTECTBEHHBIX HayKax

WIIK-2.5 (40.001 A/02.5 3n.5) Teopernueckue OCHOBBI H AITOPUTMBI

MCKYCCTBEHHOTO MHTEJUIEKTA U MAIIMHHOTO O0YYCHHUS

Ymern NIIK-2.7 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIEC JAHHEIE ITPH MTPOBEACHUN
UCCIIEIOBAaHUI MaTeMaTHUYECKUX MOJIENIel B €CTECTBEHHBIX HayKax
WIIK-2.9 (VY.3) Bwibop, peammzanusi aJrOpUTMOB, aJanTaius W HacTpoika
JITOPUTMOB UCKYCCTBEHHOT'O MHTEJUIEKTA M MAIIMHHOTO O0yUYeHHS



Baanern

IIK-3

3HaTh

YMmeTh

Baanern

IT1K-6

3HaTh

YMmeThb

Biaagern

HIIK-2.10 (06.001 D/03.06 Tn.2) IlpoektupoBaHuE CTPYKTYp HaHHBIX TPH
pa3paboTKke M MPOBEIECHUU HCCICIOBAHWN HOBBIX MATEMATHUECKUX MOJENeH B
€CTECTBEHHBIX HAyKax

NIIK-2.14 (Tn. 5) HaBblkamMu JEKOMIO3HUIHH, (OPMATHU3ANNHA TPOIECCOB H
00BEKTOB JIJISl HCITOJIb30BAHHS MHTEIUICKTYaJIbHBIX TPOrPAMMHBIX PEIICHUN

Cnoco0eH OpHeHTHMPOBATHLCA B COBPEMEHHBIX AJTOPUTMAX KOMIILIOTEPHOM
MaTeMaTHKHU; 00Ja1aTh CNOCOOHOCTAMH K 3((PeKTHBHOMY NPUMEHEHHI0 H
peayin3aiuu MaTeMaTHYeCKHU CJI0KHBIX AJITOPUTMOB

NIIK-3.1 (06.001 D/03.06 3n.3) MeToasl W CpEACTBA MPOCKTHPOBAHUS
MPOrPaMMHOTO  OOCCIICYCHUsT TPH pealu3alliil  MaTeMaTHYeCKH CIIOKHBIX
QJIITOPUTMOB

HIIK-3.2 (06.015 B/16.5 3H.8) CoBpeMEeHHBI OTEYECTBEHHBIN M 3apyOeKHBIH
OTIBIT B pa3pabOTKe aITOPUTMOB KOMITBIOTEPHON MaTeMaTHKU

HIIK-3.3 (40.001 A/02.5 3H.2) OTeuecTBEHHBIM M MEXKIyHAPOIHBIM OIBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOW MaTeMaTHKU

NIIK-3.4 (06.001 D/03.06 ¥.1) Mcnons30BaTh CYMIECTBYIOIINAE TUIIOBBIC PEIICHHS
W [AOJOHBI TPOCKTHPOBAHUS TMPOTPAMMHOrO oOecredeHus dIPPEKTUBHO
PEATHM3YIONNX MATEMATHICCKH CJIOKHBIC AJITOPUTMBI

NIIK-3.5 (06.001 D/03.06 V.2) OpueHTHpPOBATHCS B COBPEMEHHBIX aITOPUTMaX
KOMITBIOTEPHOW MAaTEMaTUKH, NMPUMEHSITh METOIbI M CPEICTBA MPOCKTHPOBAHHS
MPOrPpaMMHOTO OOeCIeueHHs, CTPYKTYp IaHHBIX, 0a3 JaHHBIX, HMPOTPAMMHBIX
uHTEepdEiicoB

NIIK-3.7 (06.001 D/03.06 Tn.1) Pa3paboTka MaTeMaTHYECKH CIIOXKHBIX
ATOPUTMOB, HW3MEHEHHE W  COIJIACOBAaHHME AaPXHUTEKTYpbl POrPAMMHOTO
o0OecrieueHrsT C CHUCTEMHBIM QHAUTUKOM W apXHTEKTOPOM TIPOTPAMMHOIO
obecrnieueHUs

CnocoGeH HaxoAWTh M H3BJIEKATh AKTYAJIbHYH) HayYHO-TeXHHMYECKYIO
uHGOPMANMI0 U3 IIEeKTPOHHBIX OHOIHOTEK, HH(POPMALHOHHBIX CIPABOYHBIX
CHCTEM, COBPeMEHHBIX NPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3H.7) McTouHUMKHM aKTyajlbHON HayYHO-TEXHHYECKOMH
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu u 3amayu MpOBOAMMBIX HCCIEIOBAHUN H
pa3paboTOK, METO/Ibl CPAaBHUTENBHOIO aHaliu3a ¢ UH(opMaIeld N3BIeUeHHON U3
AJIEKTPOHHBIX OMOINOTEK, NH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccuOHANbHBIX 0a3 TaHHBIX U T.II.

NIIK-6.3 (06.016 A/06.6 V.1) PazpabaTbiBaTh JOKYMEHTHI HAa OCHOBE aKTyaJbHOMN
HayYHO-TEXHUYECKON HMH(OpMAalMY, W3BJICYEHHON W3 3JIEKTPOHHBIX OMOJIMOTEK,
MH(GOPMAIMOHHBIX CIIPAaBOYHBIX CHUCTEM, COBPEMEHHBIX MpPO(pEeCCHOHATBHBIX 0a3
JTaHHBIX | T.II.

UIIK-6.4 (40.001 A/02.5 Hp.2 Tna.) HdesaTensHOCTb, HallpaBieHHAs Ha pPELICHHE
3a/lad aHAJIMTUYECKOr0 XapakTepa, IMpearnoyiaraloiuiux BbIOOp W MHOTooOpasue
aKTyaJbHBIX CIIOCOOOB pEIIEHUs 3a]lad C UCIOJIb30BAaHUEM aKTyaJbHON Hay4dHO-
TEXHUYECKOM HMHQOpMAllMM, U3BJIEYEHHONH U3 3JEKTPOHHBIX OHOIHOTEK,
MH(POPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, COBPEMEHHBIX MpPO(eCcCHOHATBHBIX 0a3
JTaHHBIX | T.II.



MK-7 Cnoco0HOCTh HCHOJIL30BATH 3HAHHE OCHOBHBIX METOJ0B HCKYCCTBEHHOIO
HHTEJIEKTA B MOCJeAYI0LIed NMPo(ecCHOHANBHON 1eATeJIbHOCTH B KadyecTBe
HAY4YHBIX COTPYIHHMKOB, NpenogaBartesieii 00pa3oBaTe/JbHbIX OPraHU3alMi
BbICIIEr0 00pa30BaHUsl, HH/KEHEPOB, TEXHOJIOTOB

3Hathb HIIK-7.2 (3.1) Hactpoiika HEOOX0IUMOTO OKPYKECHHS JIJIs1 paOOThI C HEHPOHHBIMHU
CeTsMU
Ymern NIIK-7.1 (V.1) Metoas! pa3paOOTKH OpUTHHAIBHBIX alTOPUTMOB U IPOTPAMMHBIX

peI_HeHI/Iﬁ C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI

Baagers UIIK-7.3 (B.1) Bnageet HaBBIKOM HCIIOIB30BaHMS CYIIECTBYIONMIUX MPOTPAMMHBIX
OuOIMOTEK W MOjeNel, CO3JaHusl MPOrPAMMHBIX peaTn3aluii HCIIOIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTUN

2. CTpyKTYpa U cofiepKaHUE QU CIUIIHHbI

2.1 Pacnipenesienne TPyI10EMKOCTH JHCIMILUINHBI 10 BUAaM PadoT

OO6mmas Tpy10éMKOCTh AUCIUILTHHBI cocTaBisieT 3 3a4. ef1. (108uacoB), ux pacnpenenenue
0 BHJIaM pabOT MPEICTABICHO B TaOJIHIIe

Cemectpsl
Buj y4eOHoii padoThI Beero (4acel)
4acoB ¢
KonTakTHasi pabora, B TOM 4uncie: 50,2 | 50,2
AyauTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHSA JIEKIIUOHHOI'O THUIIA 16 16
JlaGoparopHble 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSITHSI)
HNuas koHTaKTHas1 padora: 2,2 2,2
KonTtposns camocrositensHoi paboTsl (KCP) 2 2
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrositeibHas padoTa, B TOM 4HCJIE: 57,8 | 57,8
[TpopaboTka yueOHOTO (TEOPETUUECKOTO) 10 10
MaTtepuana
BrinosiHeHNE WHIMBUAYAJIBHBIX 3aJaHUN 10 10
[ToaroroBka K TEKyIIEMy KOHTPOJIIO 37,8 | 378
KonTpoJis:
[ToaroroBka K 3K3amMeHy
Jac. 108 108
B TOM 4HcJIe
O0mas Tpya0eMKOCTh KOHTAKTHAas 50,2 | 50,2
pabora
3a4. ef 3 3

2.2 CTpyKTYypa AUCHHUILIMHBI
Pacnpenenenne BuaoB yueOHON pabOThI U MX TPYIOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Pazniensl (TeMbl) TUCIUIUIMHBL, H3y4aeMble B 6 cemecTpe



KoJsmmuecTBO 4acoB
Bueayn
o HTOPHA
Ne HaumeHnoBaHue pa3nesio (Tem) Beero AyauropHas pa6oTa o
padorta
J 113 JIP CPC
1 2 3 4 5 6 7
1 Beenenune B UU. Uctopus, onpeneneHue, CTpyKkTypa, 4 2 2
" | moHATHA
2 Beenenue B Helipocetu. MeTtpuku. [lonroroBka qaHHbIX 8 4 4
" | juia nojraum B HEHPOCETh
3. | OnrumMuszaTophl B HEHPOHHBIX CETAX 4 2 2
4., | Metoasl 6opb0ObI ¢ IEPEOOYUEHHEM 4 2 2
5. | HonynspHsle apXUTEKTYphl HEHPOHHBIX CETEH 10 6 4
6. | Heiiponnsie cetu B Matlab 18 8 10
7. | Heitponnbie cetn Ha Python 57,8 24 33,8
HUTOI'O no pa3aenam auCHUNIHHBI 105,8 16 32 57,8
Kontpousb camocrostensHoOM pabotsl (KCP) 2
[Ipomexyrounas arrectauus (MKP) 0,2
HOI[FOTOBKa K TCKYIIEMY KOHTPOJIIO
O0u1as TPy10€eMKOCTD MO TUCHUILIIHHE 108

Hpumeuanue: JI — nexyuu, 113 — npaxmuuecxkue 3ausamus/cemunapst, JIP — nabopamopuuvie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

®opma
Ne HaumenoBanmue pasaesa (TeMbl) Conep:xanue pasjeiia (TeMbl) TEKYIIero
KOHTPOJIsA
1 2 3 4
OO0 UCKYCCTBEHHOM HHTEIUICKTE
1 Beenenune B UU. Ucrtopus, HcTopust HICKyCCTBEHHOTO MHTEJIEKTA T
' ONpEeJeNIeHUE, CTPYKTYpa, MOHITHS O0nacTy UCKYCCTBEHHOTO WHTEILICKTa
TexHONOTHH PabOTHI C OOIBITUMH JAHHBIMH
OcHoBHble IOHATHA. VICTOpUST HEMPOHHBIX ceTel.
[IpenobpaboTka maHHEIX. [lepcentpoH. Anroputm
Benenue B HelipoceTn. MeTpuKH. oOpartHOro pacmpoctpaneHus ommoOku. HeifponHsie
2. | IloaroToBKka JaHHBIX 1714 NOIAYM B | CETH B 3a1a4ax Kiaccupukamuu. HelpoHHsIe ceTh B T
HEHpOoCeTh 3a7a4ax perpeccun. HelipoHHbIe ceTH B 3a7a4ax
KJacTepusanui. MeTpuku KiaccupuKaiu,
perpeccuu u kinactepuzanuu. O0y4yeHue no 6aryam
. CroxacTHYeCKHi TpagHeHTHBIH cmycK. CToxacTHYecKui
3. OnTUMHU3aTOPHI B HEUHPOHHBIX CETAX 9 T
TpaJIMeHTHBIH cyck ¢ MoMenToM. Adam.
BeisiBienne nepeoOyuenusi. Perymsipusamms. Batch —
4. | Metoabl 60psOBI ¢ IEpeoOyIeHHEM peovy ypHsan T
HopMasm3arws. Dropout.
ABTtoxonupoBmMK. CBEpTouHas HeWpoceTh (3amada
5 IlonynsipHbIE APXUTEKTYPBI KJ1acCu(UKaLUH1, IETEKIIUU U CerMeHTauu). [ eHepaTHBHO- T
' HEUPOHHBIX ceTen cocTs3aTenbHas ceTb. PexyppenTHas cetb. LSTM-cers.
Tpanchopmep.

Ipumeyanue: JIP — omuem/3awuma rabopamopnoi pabomsi, KII - evinoanenue kypcosozo npoexma, KP - kypcogot
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —

mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHATHA CEMUHAPCKOIO TUIA

He npenycmorpensl




Ipumeuanue: JIP — omuem/3awyuma nabopamopnoii pavomot, KI1 - evinonnenue kypcogoeo npoekma, KP - Kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucaumue peghepama, 3 - scce, K - komnroxeuym, T —
mecmupogarue, P3 — peuienue 3adau.

2.3.3 JlaGopaTopHbIe 3aHATHSA

®opma
Ne HaumenoBanmue pasaesna (Tembl) HaumenoBanue 1adopaTopHbIX padoT TEKYIIero
KOHTPOJIsI
1 2 3 4
OcBoeHue 6a30BbIX HaBBIKOB paboThI ¢ cuctemoit MatLab.
Kraccnguxarms ¢ HIoMOIIbI0 HepCcenTpoHa.
Heiiponnsie cetu B Matlab ﬁnr{p OKCHMAIIIA (yHKIAH NIPH momomy HHC. JIP
naccuuKaIys ¢ momMoIsio cereir Koxonena.
HeiipoceteBoe pacrio3HaBaHUE H300paKCHUH.
HeiipoceTeBoe NporHo3upoBaHUE BPEMEHHBIX PsiIOB
Ocnossl 6ubmmorek Numpy, Matplotlib u Pandas.
2. Heiiponnsie cetu Ha Python Anroput™M 0oOpaTHOTO pacipocTpaHeHHs OIUOKH. OCHOBBI JIP
¢peiimBopka PyTorch. Ceéprounsle HelipoceTn

Ipumeuanue: JIP — omuem/3auguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoco npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3aoanus, P - manucauue peghepama, 3 - scce, K - komnroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

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

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuxcs Mo JUCHUIINHE (MOIYJII0)

Buxg CPC

HepequL y‘le6H0'MeTO,Z[I/I‘I€CKOFO obecrneueHus JUCHUITIIINHBI
10 BBIIIOJIHCHUIO CaMOCTOSATEIHLHOM pa60TBI

2

3

[IpopaboTka 1 moBTOpeHNE
JIEKIIMOHHOTO MaTepuaia,
MaTtepuana ydeOHol u
Hay4HOU JIUTEpaTyphl,
MOJTOTOBKA K CEMHUHAPCKUM
3aHATHUAM

Metoauueckue yKa3aHus JUTsl MOATOTOBKH K JIEKIIMOHHBIM 1 CEMUHAPCKAM
3aHATHSM, YTBEPXKICHHbBIC Ha 3aceaHny Kadeaphl aHAIH3a JaHHBIX U
HCKYCCTBEHHOTO HHTEIICKTa (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTHI U
npukiaaHoi matematuku PI'BOY BO «Ky6I'Y», nporokon Ne7 ot 22.03.2023 r.
MeTtoanueckne yKa3aHusl 10 BBIMTOJIHEHHIO CAMOCTOSITEIBHON PaboTHl,
YTBEPIKICHHBIC HA 3aceIaHnH Kadephl aHaIn3a JAHHBIX U HCKYCCTBEHHOTO
HHTEJUIeKTa (haKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA M TIPUKIAIHON MAaTEMaTHKN

OI'BOY BO «Ky6I'¥V», mporokon Ne7 ot 22.03.2023 r.

TToaroroska x
1a00paTOPHBIM 3aHATHIM

Meroauueckne yKa3aHus 10 BEIITOJIHEHHIO JTa00PaTOPHBIX PaboT, yTBEP)KACHHbIC
Ha 3acelaHny Kadeapsl aHalin3a JaHHBIX ¥ HCKYCCTBEHHOTO MHTEIUIEKTa
(akympTeTa KOMITBIOTEPHBIX TEXHOJIOTHH 1 pUKiIagHoi MateMatuku OT'BOY
BO «Ky6I'Vy», mpotokon Ne7 ot 22.03.2023 r.

HOHFOTOBK& K pCHICHUTIO
3aJ1a4 U TCCTOB

Metoauueckue yKa3aHusI 110 BBIIOJIHEHHIO CAMOCTOSATENILHON paboThl,
yTBEPXKICHHBIE HA 3acelaHuy Kaeaphl aHaIn3a JaHHBIX U HCKYCCTBEHHOTO
HHTEJUIeKTa (haKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA M TIPUKIAIHON MAaTEMaTHKN
PI'BOY BO «Kyo6I'Vy», nporokon Ne7 ot 22.03.2023 r.

IloaroToBka k Tekyumemy
KOHTPOJIIO

MCTO}II/I‘{CCKI/IC YKa3aHus 110 BBITTOJIHEHUTIO CaMOCTOSITEJIbHOM pa6OTBI,
YTBEPKJACHHBIC HA 3aCCIaHNU Ka(i)el]pbl aHaJIn3a TaHHBIX U UCKYCCTBCHHOT'O
HMHTEIUIeKTa (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJOTHHA 1 MPUKIATHON MaTeMaTHKA
PI'BOY BO «Ky6I'Vy», nporokon Ne7 ot 22.03.2023 r.

IToaroroBka gOKIIag0B

Meronndeckue ykazaHus 175 TIOATOTOBKH 3cce, pedepaToB, KypcoBBIX padoT,
YTBEpIK/ICHHbIE Ha 3aceaHuu Kadeaphl aHaIu3a JaHHBIX U HCKYCCTBEHHOTO
MHTEJUIeKTa (PaKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1 NPUKIIAIHON
marematuk PT'BOY BO «Ky6I'¥», mpotokon Ne7 ot 22.03.2023 .




Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
qucila MHBAINMJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 310poBbs (OB3) npengocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30OPOBBS U BOCIIPUATHS UH(DOPMALIIH:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1 ¢ HapyLIeHUSIMU CTyXa:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. O6pa3zoBaresibHbIE€ TEXHOJOTHH
B cootBercTBum ¢ TpedoBanusiMu ®@I'OC B mporpamma JUCHHIUIHHBI MIPEIyCMaTPUBACT
UCTIOJIB30BaHUE B Y4YeOHOM IIpoIecce CIEAYIOmMX 00pa30BaTeNIbHbIE TEXHOJOTHH: UYTCHHE
JICKIMA C WCIOJb30BAHUEM MYJIBTUMEIUNUHBIX TEXHOJIOTUH; METOJ| MajbIX TpyHI, pa3doop
NPAKTHYECKHUX 33724 U KEHCOB.
[Tpu 0OyueHHH UCTIONB3YIOTCS CIEAYIONINE 00pa30BaTEeIbHbIC TEXHOIOTHH:

— TexHonoruss KOMMYHHUKATHBHOTO OOydYeHWsl — HampaBjiceHa Ha (OPMHUpPOBAHHE
KOMMYHUKATHBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBISETCs 0a30BOM, HEOOXOIUMOM ISt
aJlanTali K COBPEMEHHBIM YCIIOBHSAM MEXKYJIBTYPHOH KOMMYHHUKAIHH.

— TexHonoruss pasHOypoBHEBOTO (AM(PGHEPCHIMPOBAHHOTO) OOYYCHHUS — MPEANIOIaraeT
OCYILIECTBIICHUE TI03HABATEIILHOW JEATEIILHOCTH CTYACHTOB C YY&TOM HMX WHIMBHIYalTbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH W HMHTEPECOB, MOOMIPSST WX PEATM30BHIBATH CBOM TBOPYECKUN
norennuan. Co3iaHHe W HUCIOJIB30BAHHE JWATHOCTHYECKHX TECTOB SIBISETCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapHOrO OOy4YeHHS — MpeAycMaTpUBaeT JAEJIEHUE COAEepKaHUs
JUCLUIUIMHBI HA TOCTATOYHO aBTOHOMHBIE pa3ziesbl (MOIyJN ), HHTETpUPOBaHHbIE B 00U KypC.
— MHudopmannoHHo-kOMMyHUKalmoHHble TexHonorun (MKT) - pacmupstor pamku

00pa30BaTENILHOTO MPOIIECCa, MOBBIMAS €r0 NPAaKTUYECKYI HANPaBIEHHOCTb, CHOCOOCTBYIOT
UHTCHCU(UKAIIMM CAMOCTOSATEIIbHOM pabOoThl y4alllMXCs W TOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BoigenstoTcs 2 Buaa TEXHOIOTHI:

— TexHoJOrUs MCHOIB30BAHUS KOMIBIOTEPHBIX HPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTB Mpo1riecc 00yUeHHMs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH Ul IIOMCKA

uHpOpManuH, pa3padOTKA HAYYHBIX IPOEKTOB, BEICHHUS HAYUYHBIX HCCIICOBAHUN.

— TexHoNOTHsI WHAWBUAyAIN3allid OOyUYEHHs] — TOMOTAeT pPEaNM30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYHMTBHIBas MHIUBHIyaJbHblE OCOOEHHOCTHM M MOTPeOHOCTH
YYaIIAXCS.

— [IlpoekTHass TEXHOJOTHsSI — OpPWUEHTHPOBaHA Ha MOACITHPOBAHHE COIHMAIHLHOTO
B3aWMOJICHCTBHS yUYaIlIUXCS C IENBI0 PEIIeHHs 3aJadd, KOTOpas OIpelenseTcs B pamKax
npodecCHOHATBLHON MOATOTOBKH, BBLACTSS Ty UM HHYIO MIPEIMETHYIO 00JIacTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — pEaTM3yeT HJICI0 B3aUMHOTO OOYy4YEeHHMH,
OCYIIECTBIISII KaK WHIWBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTH 3a pEIlCHHE
yueOHBIX 3a/1a4.



- HFpOBaH TCXHOJIOTHA — IMO3BOJIACT pa3dBUBATH HABBIKU PACCMOTPCHUA PsAJia BO3MOIKHBIX
CHoco0O0B pelleHus: MpoOsieM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB U PAaCKpbIBask JTMYHOCTHBIN
MOTEHIIMAJ KXKJIOTO yUarerocs.

— TexHonorusi pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCHUTHCA K HH(POPMALUHU, YMEHHUIO
0oTOMpaTh HMHOOPMAIIHIO IS PEIICHHS TOCTABICHHOW 3a/1a4u.

KomMmruiekcHOe HCIoNIb30BaHHE B YyUEOHOM IMPOIIECCE BCEX BBHINMICHA3BAHHBIX TEXHOJIOTHN
CTHUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUICKTYyallbHYI0 aKTHBHOCTb, Pa3BHBAIOT II03HABATEIILHBIC
MPOLECCHI, CIIOCOOCTBYIOT (HDOPMHUPOBAHHMIO KOMIIETCHIIMA, KOTOPBHIMU JOJKEH 00Ja/1aTh
OyAylIHii CIICIIUAIIHCT.

OcHOBHBIE BUIbI THTEPAKTUBHBIX 00Pa30BATEIBHBIX TEXHOJIOTHIA BKIIFOYAIOT B CE0SI:

— paboTa B MaJIbIX TpyIIax (KOMaH/Ie) - COBMECTHAs e TEIbHOCTh CTYICHTOB B IPYIITIE MO/
PYKOBOJICTBOM JIH/Iepa, HAllPaBJICHHAS HA PEIICHUE O0IIIEH 3a1auu Iy TEM TBOPUYECKOTO CIIOKCHHUS
pe3yabTaTOB HHJMBHAYAIbHOM pabOThl WIEHOB KOMAaHJIbl C JICJIGHUEM MOJHOMOYHMHI U
OTBETCTBCHHOCTH;

— TPOCKTHAsl TEXHOJIOTHS - WHAMBHyaJ bHAS MM KOJUICKTUBHAS JESTEIBHOCTD 110 OTOOPY,
pacrmpeneneHrio 1 CUCTeMaTH3allli MaTepralia 1Mo ONpeICICHHON TeMe, B pe3ybTaTe KOTOPOi
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYAllMi - aHAIM3 PEealibHBIX MPOOJEMHBIX CHUTYallHid, HMEBIIMX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(ECcCHOHATBHON NEATENIFHOCTH, W TOMCK BapUaHTOB
JYYIIUX PEUICHUN;

—  Pa3BUTHE KPUTUYECKOTO MBINUICHUS — 00pa3oBaTelibHasl NeSITeIbHOCTD, HAllPaBJICHHAs Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, PEICKCUBHOIO MBIILICHUS, CHOCOOHOTO BBIIBUHYTH HOBBIC
UJICU ¥ YBUJICTh HOBBIC BO3MOXHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad M CUTyallUd LIMPOKO MCIOJNb3yeTcd Kak
npernoiaBaTesieM, TaK W CTYJACHTAMH BO BpeMs JICKIHMH, JTAOOPAaTOPHBIX 3aHSATHA W aHAJIM3a
pe3yJIbTAaTOB CAMOCTOSITEBHOM pabOThl. DTO OO0YCIOBIECHO TEM, YTO MPHU HCCICIOBAHUU M
PELICHUH KaXKI0 KOHKPETHOM 3a/1a4i UMEETCs, KaK MPaBUIIO0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pazbopa ¥ OLIEHKH 11eJION COBOKYITHOCTH KOHKPETHBIX CUTYAIIHi.

KOJIMY€ECTBO
I/ICHOJ'[I)?.YCMBIC HHTCPAKTUBHBLIC 06pa30BaTeJILHLIe
CeMeCTp BI/I[[ 3aHATUA HHTCPAKTUBHBIX
TEXHOJOI'MH
4acoB
[MpakTuyeckue 3aHSTUS B pexuMax
5 P B3aMMOJICHICTBUS «IPENOAaBaTelb — CTYACHT» H 30
«CTYJICHT — CTYACHT»; paboTa B MAJIbIX TPYIIax;
aHaJM3 KOHKPETHBIX CUTYaluil
Pa3BuTHE KPUTHIECKOTO MBIIIICHUS;
6 J MIPOEKTHAS TEXHOJIOTHS; 16
aHAJIM3 KOHKPETHBIX CUTYalui
Hroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapst, JIP — nabopamopnuie 3amusmus, CPC —
camocmosmenvhas paboma cmyoenma

Tewmbl, 3amaHus ¥ BOIMPOCHI JJII CAMOCTOSITENLHON paboThl MpU3BaHBl CHOPMHUPOBATH
HaBbIKM TIOMCKa WH(OpMAalM{, YMEHHUS CaMOCTOSITENIbHO PacHIMpATh U YIIIyONsATh 3HAHUS,
MOJYYEHHBIE B XO/1€ JIEKIMOHHBIX U TPAKTUYECKUX 3aHATHIMA.

[Tonxon pazbopa KOHKPETHBIX CUTYALIUN IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTYJICHTaMH TIPH MPOBEICHUHU aHAIIN3a PE3yIbTaTOB CAMOCTOSATEIHHON PaOOTHI.

Jnst v ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IIPELYCMOTPEHA OpraHHU3anus
KOHCYJIbTallMl C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

JLnst AL ¢ HapyIIEHUSIMU 3PEHUS:



— B TIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JLi1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist Wil ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpTaHHU3aIus
KOHCYJITAIMH C MCIOJIb30BAHNUEM JIEKTPOHHOU MOYTEHI.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyarouuxcsi.

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

OrneHouHble cpelcTBa MNpEJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00yYaroImuxcsi, OCBOMBIIMX IporpaMMy y4yeOHoW nucnuiuimabl «HelpocereBbie
MOJIEIIH.

OneHouyHbIE CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl JUIsl IPOBEACHHS TeKylero
KOHTPOJIs1 B pOpME TECTOBBIX 33/1aHUH U Ta00paTOPHBIX paboT, U MPOMEKYTOUHOM aTTecTalMN
B (hpopmMe BOIMPOCOB K 3aUeTy.

Texymuii KOHTPOJb YCIEBAEMOCTU OCYILECTBIISIETCS B TEUEHHE CEMECTPA, B XOZE
IIOBCE/IHEBHOM yueOHOI pabOoThI ¥ IPEANoJIaraeT OBJIaJeHUe MaTepualaMHy JIEKIHU, TUTepaTyphl,
OporpaMMbl, paboTy CTYJIEHTOB B XOJ€ IIPOBEAEHUS JAa0OpaTOPHBIX 3aHATUH, a TaKxke
CUCTEMATUYECKOE BHIIIOJHEHUE TECTOBBIX PabOT, pellIeHNE MPAKTUYECKUX 3a/1a4 U UHBIX 3a/1aHUui
JUI CaMOCTOSITEIbHOM paboThl CTYAEHTOB. JlaHHBIN BUJ] KOHTPOJS CTUMYJIHUPYET y CTYAECHTOB
CTPEMJICHHE K CHCTEMaTHYECKOW CaMOCTOSITENIbHOM paboTe MO M3yYeHUI0 JUCHMILIMHBL. OH
OpeHa3HaueH JUIs OLIEHKM CaMOCTOATENbHOM paldoThl ciymiareneld MO pelleHuro 3ajaad,
BBITMIOJTHEHUIO JIa0OpAaTOPHBIX padoOT, MOJBEAEHUS UTOrOB TecTUpoBaHUs. OIEHUBAETCS TaKKe
AKTUBHOCTb U KAYECTBO PE3YJIbTATOB MIPAKTUYECKOI pabOThI HA 3aHATUAX, yIACTHE B TUCKYCCHUSX,
o0cyxJIeHusX U T.11. IHAMBUTyallbHbIE U TPYIIIIOBBIE CAMOCTOSITENbHBIE, ay TUTOPHbIE Pa0OTHI 1O
BCEM TeMaM JUCIUIUIUHBI OPraHW30BaHbl €JMHOOOPa3HBIM 00pa3oM. Jlisi KOHTpOJIE OCBOEHUS
CoJlep’KaHUsl JMCLUMIUIMHBI HUCIOJB3YIOTCS OLIEHOYHble cpeacTtBa. OHU  HampaBieHbl Ha
ofpeieNieHue CTeNneHN COPMUPOBAHHOCTU KOMITETEHIINH.

[IpomexyTouHas arrecTanusi CTYJEHTOB OCYLIECTBISIETCS B paMKaxX 3aBepIlEHUs
W3YYEHHs] TUCLUUIUIMHBI U MO3BOJIIET ONPENEIUTh KaueCTBO YCBOEHUS M3YUEHHOIO MaTepHaa,
IpeJoiaraeT KOHTPOJIb U YIIPaBJICHUE MPOLIECCOM MPHOOPETEHUsI CTyIEHTaMU HEOOXOIUMBIX
3HaHWH, yMEHUS U HaBBIKOB, onpenensgeMbix 1o @I'OC BO 1o cooTBETCTBYOIIEMY HAIIPABICHUIO
MOJMOTOBKU B KAYECTBE PE3yJIbTATOB OCBOEHUS YUYEOHOMN TUCHUIIIMHBI.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX WHIUBUAYAIbHBIX IICUXO(PHU3NIECKHX OCOOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS JOMOJHUTENBHOE BpEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHl OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] HHBAIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXKHOCTSMHU 370POBbsI MPEAyCMaTPUBAETCS MCIOIb30BAaHHE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIKXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOILEaypa OLEHMBAHUS pPE3yJIbTaTOB OOYyYEHHS MO JUCHUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHMsS WMHBAJIUIOB U JIUI] C OrpPaHUYEHHBIMHU



BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUTMHE (MOIYJIO) TMpeIlycMaTpUBaeT IPeIOCTaBICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HUX 3J0POBbSI M BOCIIPHUSATHUS
nHpopmanuu:
JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.
Jjig U1 ¢ HapyIIeHUsIMU CyXa:

— B mieyaTHoM hopme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.
JUig U1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO almapara:

— 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(yTOqHOﬁ arrecralnmuu

Kon HaunmenoBanne
Ne | KonTponmupyemble pa3aensl (TeMBI) | KOHTPOIHPYEMOH OIICHOYHOTO CPENICTBA
n/m JTUCIUTUTAHBI® KOMICTEHITIH . [pomexyTounas
Texymmii KOHTPOJIb
(mn ee yacTy) aTTecTalus
Beenenune B UU. Uctopus, TIK-3 (MIIK-3.2 Tecmupoeanue no
1 (3n.8), Bonpoc na 3aueme 1-3
OTIPE/IENIeHHE, CTPYKTYPA, IOHATHA | rrp- 3 3 (31.2)) pazoeny
Beenenwue B Heiipocetn. Metpuku. | [IK-6 (MIIK-6.1
Tecmupoeanue no Bonpoc na 3aueme 4-1,
2 [MoxroToBka JaHHBIX [UIA TTOJAYH B (3u.7), a30en 9-12
HeifpoceTh HIIK-6.2 (3u.1)) | PP
OnTUMHU3aTOPBI B HEHPOHHBIX OIIK-3 (HOIIK- Tecmupoeanue no
3 N p P 3.3 (3u.2), 2 aejzp Bonpoc na 3aueme 8
HOIIK-3.4 (V.1)) | P
MeTonb! 60pBOEI ¢ [IK-3 (MIIK-3.1 Tecmupoeanue no
4 ¢ P (3n.3), UI1K-3.4 P Bonpoc na 3aueme 13
nepeoOyueHreM v.1) pazoeny
TIK-3 (UTIK-3.5
[MomyisipHbIC APXUTEKTYPHI Tecmupoganue no Bonpoc na 3aueme 12,
5 . . (V.2), UTIK-3.7
HEWPOHHBIX ceTel (T0.1)) pasoeny 14-23
OIIK-3 (UOIIK-
3.1 (3u.3), )
6 Heiiponnsie cetu B Matlab HOIIK-3.8 (T0.2), Jﬁzgsizmopuaﬂ ggnpoc na saueme 24
HOIIK-3.11 (Ip.2 | P
70.))
OIIK-3 (UOIIK-
3.1 (3u.3), Jlabopamopuas )
7 Heiiponnsie cetu Ha Python HOIIK-3.8 (T0.2), | paboma gémpoc na saueme 26
HOIIK-3.11 (/Ip.2
70.))

pe3yjibTaTaM O6y‘{eHI/I${ U KpUTCPUSAM UX OLICHUBAHUA (OI_ICHKaI 3aqTeH0):

IK-2 Cnoco0eH aKTHBHO Yy4acTBOBaThb B HCCJIEA0OBAHMH HOBBIX MATEeMaTHYeCKHUX

Ioka3aTesn, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLHH IJIAHUPYEMBIM

Mojiesieill B eCTeCTBEHHbIX HAYKaX; BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH
npoodJieM, BOSHUKAKIIUX B X0/¢ NMPO(ecCHOHATbHOM 1eATeJIbHOCTH B 00J1aCTH
MO/ICJIMPOBAHUS U AHAJIM3A CJI0KHBIX €CTECTBEHHBIX H HCKYCCTBEHHBIX CHCTEM



3HaTh

YMmeTh

Baapern

IIK-3

3HaTh

YmMmeTh

Baanern

ITIK-6

3HaThL

YMmeTh

NIIK-2.3 ((40.001 A/02.5 3n.2) OTeUeCTBCHHBI M MEXIyHApPOIHBINA OIBIT B
WCCIICTOBAaHUH MaTEMaTUYECKIX MOJIETICH B €CTECTBEHHBIX HAyKax

HIIK-2.5 (40.001 A/025 3u.5) TeopeTHuecKHe OCHOBBHI M  aJrOPUTMBI
MCKYCCTBEHHOT'O MHTEIIEKTA M MAITUHHOTO O0YYCHHUS

NIIK-2.7 (06.016 A/30.6 ¥.1) AHanu3upoBaTh BXOJHBIE JAHHBIC MIPU TPOBEICHHUH
HCCIICIOBAaHMIM MaTeMaTHYECKHX MOJICIICH B €CTECTBEHHBIX HayKax
NIIK-2.9 (Y.3) Beibop, peanuzaiids anropuTMOB, aJanTainus W HACTpPOMKa
QJITOPUTMOB MCKYCCTBEHHOT'O HHTEJIEKTA U MAIIIMHHOTO 00Y4YCHUS

HIIK-2.10 (06.001 D/03.06 Tn.2) IlpoekTtupoBaHuE CTPYKTYp HaHHBIX IIPH
pa3paboTKke M MPOBEICHUU HCCICAOBAHWN HOBBIX MATEMATHUYECKUX MOJCNEH B
€CTECTBEHHBIX HAyKax

NIIK-2.14 (Tn. 5) HaBblkamMu JEKOMMO3HUIHH, (OPMATHU3AINHA TPOIECCOB H
00BEKTOB JIJISl HCITOJIb30BAHHS MHTEIUICKTYaJIbHBIX TPOrPAMMHBIX PEIICHUN

Cnoco0eH OpHEHTHPOBATHCH B COBPEMEHHBIX AJITOPUTMAX KOMIIbIOTEPHOI
MATeMaTHKHU; 00Ja1aTh CHOCOOHOCTAMH K 3(PeKTHBHOMY NPUMEHEHUID W
peain3aiuu MaTeMaTHYeCKHU CJI0KHBIX AJITOPHTMOB

NIIK-3.1 (06.001 D/03.06 3u.3) Metoasl W CpEICTBA MPOCKTHPOBAHUS
MPOrPaMMHOTO  OOCCIICYCHUsI TMPH peau3alliil  MaTeMaTHYeCKH  CIIOKHBIX
QJIITOPUTMOB

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

NIIK-3.3 (40.001 A/02.5 3n.2) OtreyecTBEHHBIH U MEXKIYHApPOJIHBIA OMBIT B
pa3paboTKe COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOW MaTeMaTHKN

NIIK-3.4 (06.001 D/03.06 ¥.1) Mcnons30BaTh CYMECTBYIOIINAE TUIIOBBIC PEIICHHS
U [1a0JIOHBI TPOEKTHPOBAaHHS IPOTPAMMHOTO  obOecrmedeHus: SPQPEKTUBHO
peann3yroInX MaTeMaTHIECKH CIIOKHBIE allTOPUTMBI

NIIK-3.5 (06.001 D/03.06 ¥.2) OpueHTUpOBaTbCSI B COBPEMEHHBIX AITOPUTMAX
KOMITBIOTEPHOH MaTeMaTHKH, TPUMEHSTh METOJbI M CPEICTBA MPOCKTHPOBAHUS
IPOrpaMMHOr0 oOecreueHus, CTPYKTYp HaHHBIX, 0a3 JaHHBIX, HPOTrPaAMMHBIX
uHTepdeiicon

UIIK-3.7 (06.001 D/03.06 Ta.1) Pa3paborka MaTreMaTHUYeCKH CIOKHBIX
QITOPUTMOB, H3MEHEHHME U  COTJAaCOBaHHWE aPXUTEKTYpbl MPOTPAMMHOIO
o0ecrieyeHrss C CHUCTEMHBIM AaHAJIUTUKOM U apXUTEKTOPOM MPOTPaMMHOIO
obecrnieueHus

CnocoGeH HaxoAWTh M H3BJIEKATh AKTYAJIbHYH) HayYHO-TeXHHMYECKYIO
uHGOPMAIMI0 U3 IIEKTPOHHBIX OHOIHOTEK, HH(POPMALHOHHBIX CIPABOYHBIX
CHCTeM, COBPeMEHHBIX NPo¢ecCHOHATBHBIX 023 JaHHBIX U T.II.

NIIK-6.1 (06.015 B/16.5 3H.7) UcTouHMKH aKTyajlbHON HAyYHO-TEXHHUYECKOH
uHpopMauu

HIIK-6.2 (40.001 A/02.5 3n.1) llenu m 3amauu MPOBOAMMBIX HMCCICIOBAHUNA H
pa3paboTOK, METO/Ibl CPAaBHUTENHHOIO aHalu3a ¢ MH(pOopMaIeld U3BICUECHHON U3
AJIEKTPOHHBIX OMOIMOTEK, NH(POPMAIIMOHHBIX CITPABOYHBIX CHCTEM, COBPEMEHHBIX
npodeccnoHanbHbBIX 0a3 NaHHBIX U T.I1.

NIIK-6.3 (06.016 A/06.6 V.1) PazpabaTbiBaTh JOKYMEHTHI HA OCHOBE aKTyaJIbHOMN
HayYHO-TEXHUYECKON WMH(OpMAalLMK, W3BJICYEHHON W3 DJIEKTPOHHBIX OMOJIMOTEK,



Baapern

K-/

3HaTh

YmMmeThb

Baanern

MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM, COBPEMEHHBIX MPO(EecCHOHATBHBIX 0a3
JAHHBIX | T.11.

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 3a/la4 C UCIIOJIb30BaHUEM aKTyaJbHON Hay4YHO-
TEXHUYECKON WH(OpManuu, W3BICYCHHOW U3 JJIEKTPOHHBIX  OUOIHOTEK,
WH(POPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, COBPEMEHHBIX MPOPECCHOHAIBHBIX 0a3
JAHHBIX | T.11.

CnocoOHOCTh MCNOJIL30BATH 3HAHHME OCHOBHBLIX METOJ0B HMCKYCCTBEHHOI'O
HHTE/UIEKTAa B MOcJaeayomeid npopeccuoHalIbLHOM 1eATeJIbHOCTH B KayecTBe
HAYYHBIX COTPYAHMKOB, NpenoaaBaTeiieii 00pa3oBaTeIbHBIX OpPraHu3auui
BbICIIIET0 00Pa30BaHUs1, HH:KEHEPOB, TEXHOJIOTOB

HNIIK-7.2 (3.1) Hacrpoiika HE0OX0UMOT0 OKpPY>KEHHSI U1 pabOThI ¢ HEUPOHHBIMU
CEeTIMHU

HIIK-7.1 (V.1) MeTonbl pa3pabOTKH OpUTHHAIBHBIX QJITOPUTMOB M IIPOTPAMMHBIX
pEIICHUH C MCIIOIh30BAaHHEM COBPEMEHHBIX TEXHOJIOTHIA

NIIK-7.3 (B.1) Brageer HaBBIKOM HCIIOJIB30BaHUSI CYIIECTBYIOIIMX MPOTPAMMHBIX
O6ubIMOTEK M MoJenel, CO3/1aHusl MPOrpaMMHBIX pealn3aluil UCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI

TunoBbie KOHTPOJILHBbIE 32 IaHNSI WM HHbIE MATEPUAJIbI, HEOOX0AUMBbIe [IJISl OLIEHKHU
3HAHMH, YMEHHH, HABBIKOB M (MJIH) ONbITA JAEATEJbHOCTH, XaPAKTEPHU3YIOUIUX 3TANbI
(opMupoBaHUA KOMIETEHUNH B IIpoLiecce OCBOEHHs 00Pa30BaTeILHOI MPOrpaMMbl

IIpumep TecTupoBanus nmo pasaeay «Beenenue B M. Uctopus, onpenenenue, CTpPyKTypa,

INOHATHU»

Yro Takoe DeepBlue?

a) Komnerorep, nmpumeHsBIIMICS 1Sl TMarHOCTUKY 3a0oneBanuii B 1970-x rogax
6) Kommnerorep, npomeamuii rect Triopunra B 2014 roxy

B) KommbroTep, mobenuBunii ueMnuoHa Mupa 1o urpe B ro B 2015 roxy

r) KomnbroTep, moGeauBIImnii yeMrnuona Mupa 1o maxmartam B 1997 rony.
Yro takoe GPT-3?

a) HeiipoHHas ceTh, pacno3Haromas 00beKThl Ha H300paKEHUSIX TOUHEE YeJIOBEKa

6) HeiiponHnas cetb, modbeauBIIasi 4eMIMOHA MUpPa 110 UTPE B IO

B) HeilponHas ceTb, cTaBsias MEAULUHCKUE TUArHO3bI ¢ 99% TOYHOCTHIO

r) HelipoHHas ceTb, reHepHUpyoIIasi TEKCThI HA €CTECTBEHHOM $SI3bIKE C YPOBHEM KauecTBa
OJIM3KUM K 4EJIOBEYECKOMY

Kakoe n3 nepeuncnenssix nonstiuit HE Bxoaut B monsitue MN?
a) I'myGunHoe oOydeHue

0) AHAJIMTHKA JaHHBIX

B) DKCHIEPTHBIE CUCTEMBI

r) MammnaHOe 00yueHue

Bri6epute BepHOE yTBEpKIeHUE



a) VckycCTBEHHBIH HMHTEIJIEKT — 3TO CJIOXKHOE TOHATHE, HE HMEIoIIee YEeTKOTro
oTpesieNieHus] U BKITIOUAIOIIee pa3IudHbIe 00JIaCTH MaTeMAaTUKH, UH(POPMAIIMOHHBIX TEXHOJIOTUI
u J1p.

0) UckycCTBeHHBI HWHTEIUIGKT - 3TO POOOT Ijs OOINEHUs C JIFOJABMH MOCPEICTBOM
TeKcToBOro MHTEep(deiica, paspadorannsiii Ananom Teropunrom B 1950 roay

B) MCKyCCTBEHHBI HHTEIUIEKT - 3TO YETKO OMNpEIEJICHHOE IOHSATHE, O3Hayarolee
CO3/1aHK€ MAIIMHBI, IOBTOPSIOIIEH YMCTBEHHBIE ITPOLIECCHI YEIOBEKA

s yero moxer ObITh mosie3HO NpuMeHsTh MW B OaHke (HECKOJIBKO MPaBHIIbHBIX
OTBETOB)?

a) ABTOMaTH3aIUs BbIIaYH HAJIHUYHBIX CPEJICTB

0) ABToMaTH3aIus paboTHI BCEro MmepcoHana 0aHka

B) ABTOMaTH3amus 00pabOTKH TOKYMEHTOB

r) ABToMaTH3amus paboThl ¢ KIMEHTaMH

B uem coctout tect Trropunra?

a) YenoBek MOJy4yaeT OTBEThl HA BOMPOCHI OT APYTrOro 4YeIoBeKa M OT KOMIIbIOTEpa
«BCJICTYIO» U TOJDKEH OMPEIETUTh, KTO U3 COOECETHUKOB — KOMIIBIOTEP

0) MammHa qoMKHA «BBDKUTB» B CIIOXKHOW, UCKYCCTBEHHO 3aJJaHHOU cpelie, C KOTOpOi
OHa B3aMMO/ICHCTBYET OCPEICTBOM HEKOTOPOT'O MEXaHHU3Ma

B) UenoBeKy MOKa3bIBaIOT CEPUIO KAPTHH, U OH JIOJDKEH BBIICIUTH T€, KOTOPbIE CO3aHbI
MAIIMHOMN

B 50-x romax 20 Bexa ®@pank Pozenbnatt pazpadboran nepcentpon Pozendnarra. Uto 3T0
Takoe?

a) Mojenb BocIpUsATHS HHPOPMAIINH ITa30M YeIIOBEKa

6) Mogenb BocrpusaTHS HHPOPMAIIMH MO3TOM YeJIOBEKa

B) Mojesnb 4enoBeYeCcKon pyKu

r) Moaens BoctipusiTusi HHGOPMAIIUU MO3TOM MBIIIH

[Tponomxute dpasy:

OOmmit UICKYCTBEHHBIN UHTEJUIEKT

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

0) Pemaer KOHKpeTHbIE MHTEIJIEKTyalbHble 3ahadu (pa3paboTaHbl CHCTEMBI JUIS
Pa3IUYHBIX 3a]1a4)

B) Pemaer ueTko mOCTaBJEHHBIE 3aJaud, JUII KOTOPBIX H3BECTHBI KOHKPETHBIE
3¢ (eKTUBHBIE ANTOPUTMBI (UCTIONIB3YETCS TOBCEMECTHO)

[Tponomxkute Pppasy:

VY3Ko-crienuanu3upoBaHHbIN HCKYCTBEHHBIH HHTEIIEKT

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

0) Pemaer KOHKpeTHble UHTEIJIEKTyallbHbIe 3a1aud (pa3paboTaHbl CHUCTEMBI IS
pa3INYHBIX 3a71a4)

B) Pemraer ueTko TmOCTaBJICHHBIE 3aMadd, JUISI KOTOPBIX WM3BECTHBI KOHKPETHBIC
3¢ (heKTUBHBIE ANTOPUTMBI (HCTIONB3YETCS TOBCEMECTHO)

[Ipomomxute dpasy:

[IporpammupoBanue

a) Pemaer pa3sHOOOpa3HbIE CIOXHBIE WHTEIUIEKTYaJbHbIE M TBOpYECKHE 3agaud (Ha
CETO/HSI HE MPE/ICTaBIsIeTCS] BO3MOXKHBIM pa3padoTaTh)



0) Pemmraer KOHKpETHBICE WHTEIUICKTyaJIbHBIC 3a1a4ddl  (pa3paboTaHbl CHUCTEMBI IS
pa3IMYHBIX 33]1a4)

B) Pemaer 4eTko mocCTaBleHHBIE 3alayd, JJIs KOTOPBIX M3BECTHBI KOHKPETHBIE
3¢ (eKTUBHBIE ATOPUTMBI (HCIIOIBH3YETCS TOBCEMECTHO)

Bribepure BepHoe  yTBepxkaeHue: COBPEMEHHBIM  HCKYCCTBEHHBIH  MHTEJUICKT
OCHOBBIBA€TCS HA...

a) OOydeHUH anropuTMOB, CIIOCOOHBIX peIIaTh 3a7auT, AaHATOTUYHBIE TEM, YTO pPEIIaeT
YEJI0BEK

6) N3yueHnn u KOMIIBIOTEPHOM MTOBTOPEHUH CTPYKTYPBI YEJIOBEYECKOT'O MO3Ta

B) Co31aHMN UCKYCCTBEHHOTO MO3I'a HA OCHOBE OMOTEXHOJIOT U

Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), nPOBEPAEMbIX OUECHOUHBIM
cpeocmeom

IIK-3 (UIIK-3.2 (3u.8), UIIK-3.3 (3u.2)), [IK-7 (UIIK-7.2 (3.1), UTIK-7.1 (V.1), UTIK-7.3
(B.1)).

JlabopaTopHble padoThl 110 TeMaMm «OcBoeHue 6230BbIX HABBIKOB PA00THI ¢ CHCTEMOii
MatLaby, «Kiaaccudpukanusi ¢ moMombo mepcenTpoHa, «ANMpoKcuManus GyHKIHH Mpu
nomomm HMHC», «Knaccupuxkanus ¢ nomombio cereii Koxonena», «HeiipocereBoe
pacno3HaBaHue u300paxkeHuii», «HeiipocereBoe NMPOrHO3MPOBAHNE BPEMEHHBIX PSA0B»
BBITIOJIHSIOTCS 1O y4yeOHuKy «MojgenupoBanne HEHpOHHBIX cered B cucreme MatLab:
naboparopusblii npaktukyM / M. I'. loppep ; Cubl'Y um. M. ®. PemerneBa. — Kpacnosipck, 2021.
- 98 o».

Ilepeuenv kKomnemenuyuii (wacmu KOMHEMEHUUU), NPOGEPAEMBIX OUECHOUYHBIM
cpeocmeom
1IK-6 (UIIK-6.1 (3u.7), UTIK-6.2 (3u.1))

JlabopaTopHasi paGoTa o Teme: «AJTOPUTM 00PaTHOI0 PACIIPOCTPAHECHHS OIINOKID)
1) peanusyiiTe airopuT™M OOpAaTHOrO PACIPOCTPAHEHHS OIMMOKKM Ha TMpHMepe Kiacca
Perceptron()
2) 00y4uTe W MPOTECTHPYHTE MEPIENTPOH Ha CTCHEPUPOBAHHBIX M PEATbHBIX JAaHHBIX
(paitiabl ¢ peaabHBIMHU JaHHBIMH ITOMEIIEHBI B NanKy /data B 3TOH ke IUPEKTOPUN)
3) cpaBHuTE KauecTBO paboThl Barrero kiacca ¢ kimaccom w3 Oubmmoreku scikit-learn
(sklearn.linear_model.Perceptron()

Ilepeuenv kKomnemenyuii (uwacmu KOMHEmMeEHUUU), NPOGEPAEMbIX OUECHOUHBIM
cpeocmeom
1IK-6 (UTIK-6.1 (3u.7), UTIK-6.2 (3u.1))

JladopaTopuas pagora no reme: «OcHoBbI ppeiimBopka PyTorchy»

3anayva 1.

1). CoznaiiTe nBa BelIECTBEHHBIX TeH30pa: a pasmepoM (3, 4) u b pasmepom (12,)
2). Cozmaiite TeH30p C, SABJSIONIMHCA TeH30poM b, H©HO pasmepa (2, 2, 3)
3). BeiBenuTe mepBhIil cTONOCI MATPHUIIHI @ C TTOMOIIBIO HHJIEKCAIIUN

3anmava 2.

1). Co3maiite aBa BEUIECTBEHHBIX TEH30pa: a pazMepoM (5, 2) u b pasmepom (1,10)
2). Cospaiite TeH30p C, SABIAIOLIMMCA TeH30poM b, HO pasmepa (5, 2)
3). [IpousBenure Bce apuMeTHUECKHUE ONEPALUHU C TEH30PaMHU a U €

3anaya 3.



1). Coznmaiite TeH30p IenbIX uyucen images pasmepHoctu (100, 200, 200, 3) (MoxHO
uHTEpNpeTHpoBaTh 3T0 Kak 100 xapTuHOK pasmepa 200x200 ¢ Tpems IBETOBBIMU KaHAJIaMHU, TO
ectb 100 niBeTHBIX M300paxenuit 200x200). 3anogHUTEe €ro HyIsIMHU

2). Cnenaiite Tak, 4TOOBI y 1-0i 1O MOPSIIKY KapTHHKH ObUIa HapHcoBaHa Oerast mojoca
TOJILIMHOMN JBa MHUKCEJIA B CTPOKAX, KOTOPHIE COOTBETCTBYIOT HOMEpY KapTuHku. Hanmpumep, y 3-
€l 1o MopsAKY KapTHHKH Oelasi mojocka Oy aeT 3aHuMaTh 6 u 7 cTpoku, y 99 -- 198 u 199. Caenatpb
OeITyI0 CTPOKY MOJKHO, 3aITMCaB B SIMEUKH TEH30pa unuciio 255 (1Mo BceM TpéM KaHajaaMm). BeiBenure
napy MpuMepoB ¢ IIOMOUIOBIO pylot

3). IlocuuTaiite cpenHee TeH30pa images 1Mo 1-oif ocu (IO CyTH - CpeIHssl KapTHHKA),
YMHOXXbTE ITOJTy4eHHBIH TeH30p Ha 70. Hapucyiite ¢ moMoInsio pyplot, 10KHA TOTYyYUTHCS cepast
KapTUHKa (TIpW B3SATUU CPEIHErO HYXKHO IpuBecTH TeH30p K float ¢ momompto .float(), mpu
OTPHUCOBKE 0OPATHO K int ¢ moMomIbio .int())

3amaua 4.

Hanummure ¢ynkumro forward pass(X, w) (w0 BXomuT B W) IUIsl OJHOTO HelpoHa (c
curmown10i) ¢ momortisto PyTorch

3anaya S.

1) Iepeiinure Ha Google Colaboratory, uroOsl pab6otars ¢ GPU. 3arpy3ure Tyna 3ToT
HOyTOYK (Upload notebook)

2) B Colab naxxmute B MeHIo cBepxy: Runtime -> Change Runtime Type -> GPU, rue
W3HA4YaJIbHO CTOUT None

3) OO6bsBuTe TeHzop a pasmepa (2, 3, 4) u Tenszop b pasmepa (1, 8, 3) ma GPU,
MHUIWIM3UPYHTE UX clTydaitHo paBHOMepHO (.uniform ())

4) 3arem u3menute ¢opMmy TeHzopa b, uToObl OHa coBmazaia ¢ Gopmoil TeH3opa a,
MOJIYYHTE TEH30D C

5) Ilepemectute ¢ Ha CPU, nepemectute a na CPU

6) OGepuute ux B Variable()

7) O6bsiBuTe Tenzop L = torch.mean((c - a)**2) u nocuuraiite rpaguent L no ¢ ( To ecth
odLoc)

8) BeiBenute rpaguent L o ¢

Ilepeuenv Komnemenyuii (uacmu KOMNEMEHUUU), NPOBEPAEMBIX OUEHOUHBIM
cpeocmeom
IIK-6 (UIIK-6.1 (31.7), UIIK-6.2 (3u.1)), IIK-7 (UIIK-7.2 (3.1), UIIK-7.3 (B.1)).

JlabopaTopHasi pabora nmo Teme: «CBEPTOYHbIC HEHHPOHHBIE CETH
1. Hanumure cBéprouHyro HeiipoceTb Ha ¢peitmBopke PyTorch m mporectupyiite eé
paboty Ha natacere MNIST.
2. Momudunupyiite pa3paboTaHHYIO B IPEABIAYIIEM ITyHKTE CBEPTOUYHYIO HEHPOCETH MO/
3a7auy Kinaccudukauu BUIoB oaex sl (qartacet FashionMNIST).

Ilepeuenv Komnemenyuii (uacmu KOMREMEHUUU), NPOBEPAEMBIX OUEHOUHBIM
cpeocmeom
IIK-6 (UIIK-6.1 (3u.7), UIIK-6.2 (3n.1)), UIIK-7.2 (3.1), UIIK-7.3 (B.1)

3a4eTHO-IK3aMEHAIIMOHHBIE MAaTepuaidbl [JIsi MPOMEXKYTOUHO  aTTecTAlNU
(3x3ameH/3a4eT)

Bomnpocsl k 3auery
Ucropus pazsutus M. OCHOBHbIE ATaIBbI.
O06nacTi HICKYCCTBEHHOT'O MHTEIIICKTA
TexHoaoruu paboTsl ¢ OOIBIIMMU TaHHBIMU
BBenenue B HelipoHHBIE ceTH U ucTopud pazsutus HC

el A



©ooNo O

10

11.
12.
13.

Uctopus pa3BUTHS HEUPOHHBIX CETEH

[ToaroToBka AaHHBIX 17151 HEHPOHHOI ceTH. O0y4YeHrne HEUPOHHBIX CETEH.
[lepcenTpoH. ANropuT™M 0OpaTHOTO PACIPOCTPAHEHUS OIIUOKU

Ontumusaropsl (SGD, SGDM, Adam)

3anava kiaccuuKaluy B HEHPOHHBIX CeTsIX. MeTpUKHU B 3a[jauax KiaccupuKauu
3agaua perpeccur B HEMPOHHBIX CETsAX. METPHKH KauyecTBa PErpeccHu
Knactepuzanuus HelipoHHOI ceThi0. MeTpukH B 3a/1a4ax KilacTepu3aluu

3anaua MOHMKEHUS pa3MEPHOCTU. ABTOKOANPOBIIUK

OOHapykeHue HeJl0- U IepeoOydeHUsT HEHPOHHBIX ceTeil. MeTo b1 00phOBI C

nepeoOy4eHruemM

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

CBépTouHasi HeMpoCceTh

ITonyiApHBIE ApXUTEKTYPBI CBEPTOYHBIX CETEN

HeiipoceTn B 3a1auax kiaccupukanuu, 1€TEKIHUA U CETMEHTAlUU
Mertpuueckue 3a1a4u

Ayrmenranus u Texauka Transfer Learning
['eHepaTHBHO-COCTSI3aTEIbHBIC CETH

PexkkypeHTHbBIE U IByHANIpaBleHHbIC HEHPOHHBIE CETH

LSTM-cern

Mexanusm BHUMaHus. TpaHchopmep

[TomynsipaBIe apXUTEKTYPHI HeHpoceTel st paboThl C TEKCTOM

[Taxet Neural Networks Toolbox cpensr Matlab

Pabota ¢ HeiipoceTsio B rpaduyeckom peskume (NNStart) B cpene Matlab
[ToAroToBKa AaHHBIX JJIS HEHPOCETH C MOMOIIbIO OrbmoTeku Pandas
OOyueHne HEHPOCETH U MOACUET METPHK ¢ TIOMOIIIbI0 OubmroTekn Sklearn
OcHoBbI (ppeiimBopka PyTorch

Ilepeuenv Komnemenyuii (wacmu KOMREmMeEHUUU), NPOGEPAEMbIX OUECHOUYHBIM
cpeocmeom
1IK-3 (UIIK-3.2 (3n.8), UIIK-3.3 (3n.2)), [IK-6 (UIIK-6.1 (3n.7), HTIK-6.2 (3u.1)), I[IK-3
(UIIK-3.1 (3n.3), UTIK-3.4 (V.1)), IIK-3 (UIIK-3.5 (V.2), UIIK-3.7 (To.1)), UTIK-2.3 ( 3n.2),
HIIK-2.5 (3u.5), UTIK-2.7 (V.1), UIIK-2.9 (V.3), UIIK-7.2 (3.1), UIIK-7.1 (V.1), UTIK-7.3

(B.1).

4.2 MeToauyeckue MaTepHaJIbl, ONpe/easiioliue Mpoueaypbl OleHUBAHUS 3HAHUIA,

YMEHHid,

HaABBIKOB H (I/I.]'II/I) onbIiTa JCATCIBHOCTH, XaPAaKTCPU3IYIOIIUX ITallbl

(¢opMupoBaHUA KOMNETEHUH

Memoouueckue pekomenoayuu, onpeoenaouiue npoyedypvl OUeHUGAHUs HA 3aueme:.

3a4TCHO

OLICHKY «3a4TE€HO» 3aClIy’)KMBAaeT CTYAEHT, OCBOMBIIMH OCHOBHBIE
3HaHUs, YMEHUs, KOMIIETEHIIMU U TeopeTndeckuit Marepuan (Pasnens 1-
5), 4To mpoBepsieTcs JIMOO MPHU HAMMCAHUU CTYJICHTOM TECTHPOBAHHSI BO
BpeMsl ceMecTpa, JIMOO MpH OTBETE Ha 3au€THBIE BOIPOCHI BO BpeEMs
CECCHH; BBIMOJIHUBIIUI Bce JabopaTopHble pabOThl, HO BO3MOXKHO C
HEOOJIBIIIMMHU HEI0UETaMM; IPAKTHUECKUE HABBIKU MPO(ECCHOHATBHOTO
IPUMEHEHHUs OCBOCHHBIX 3HAHUN c(hOPMUPOBAHBI.

HE3a4TECHO YMEHHs, KOMIIETEHLMH W TEOpEeTUYECKHl MaTepuan, 1abopaTopHbIe

OLICHKY «HC3a4YTCHO» 3aCIy’>KMBACT CTYACHT, HC OCBOHUBIIHI 3HaHMHA,

paboThl BBIMOJHUI HE BCe, JTUOO BCe, HO C OOJBIIUMH HEIO0UYETaMHU,
IPAKTUYECKHE HAaBbIKU HE chOPMHUPOBAHBI.




Memoouueckue pexkomenoayuu, onpeoensarouiue npoyeoypvl OUEHUSGAHUS MECHOE.
OIICHKY «TECT 3a4T€H» MONydYaeT CTYICHT, MPaBUIBLHO OTBETUBIIMI Ha 70 u Oojee MpOICHTOB
BOIIPOCOB.

O1neHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHIUBUAYATBHBIX MICUXO(PHU3NISCKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIHM/IAM | JII]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS TOMOIHUTEIFHOE BPEeMSI [Tl IOATOTOBKH OTBETA HA SK3aMEHE,

— NIpH TPOBENICHUH TIPOIIECAYPhI OIICHUBAHUS PE3YIbTATOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSI IMPEAYCMATPUBACTCS HCIIOJIb30BAHHE TEXHUYECKUX
CpeICTB, HEOOXOUMBIX UM B CBSI3U C X WHIAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIINUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U WVHBAIWAOB TIPOIEAypa OIICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO ITAIOB.

[Iporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS TI0 JUCIHILTUHE MPEAyCMaTPUBACT MPEIOCTaBIeHHE UHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM HX 370POBbSI M BOCIIPUSATHS HH(POPMAIIHH:

JIIst 11 ¢ HAapYIICHUSIME 3PCHUS

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJIHbHOM Y4YeOHOH JHUTEpPaTypbl,

He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JiTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKyCCTBEHHOTO UHTEIJICKTa : MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3j., crep. — Cankr-IlerepOypr : Jlans, 2021. — 228 ¢c. —
ISBN 978-5-8114-8519-2. — Tekcr : anekTpoHHBIH // JIaHb : 31€KTPOHHO-OHOIHOTeYHAsI
cucrema. — URL.: https://e.lanbook.com/book/176662 (n1ata ooparienus: 18.08.2021). —
PexxuMm poctyna: Juist aBTOpHU3. MOJIb30BaTeNei.

2. Pomanos, I1. C. CuctemMbl HCKYCCTBEHHOTO MHTEIUIEKTa. MoIeIMpoBaHne HEUPOHHBIX
cereii B cuctreme MATLAB. JlabopaTopHblii IPakTUKYM : ydeOHoe mocobue st By3oB / I1. C.
Pomanosg, U. I1. PomanoBa. — Cankr-IlerepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcrt : anektpoHHsblit // Jlans : anekTpoHHO-O0nbOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pexxum poctyma: mis
aBTOPH3. M1OJIb30BATENEH.

3. becemepthsiii, . A. MHTEIIEKTyanbHBIE CHCTEMBI | Y4eOHUK U MTPAKTHKYM JUTS By30B
/ U. A. becemepthslii, A. b. Hyrymanosa, A. B. IInatonoB. — Mocksa : U3aarensctBo FOpaiiT,
2024. — 243 c. — (Boicmee obOpaszoBanme). — ISBN 978-5-534-01042-8. — Tekcr
ANeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537001 (mara obpamenus: 30.05.2024).

4. TnatonoB, A. B. MamunaHoe oOyueHue : ydyeOHOe mocobme s By3oB / A. B.
[TnaronoB. — Mocksa : U3narensctBo KOpaiit, 2024. — 85 ¢. — (Bricumiee oOpa3oBaHue). —



ISBN 978-5-534-15561-7. — Texkcrt : snextponnsiii / ObOpaszoBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/544780 (nata oopamenus: 30.05.2024).

JIy1st OCBOCHMS TUCHIUTUIMHBI MHBAJIUIAMHU | JIMIIAMH C OTPAHMYCHHBIMUA BO3MOKHOCTSIMHU
3I0POBbSl MMCIOTCSI M3JaHWSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMaXxX
«JIa"bY.

5.2 lonostHuTe/ILHASI JIATEPATypa:
1. MogenupoBaHre HEHPOHHBIX ceTell B cucteme MatlLab : mabopaTtopHbIi MpakKTUKYM /
M. T'. Hoppep ; Cull'Y um. M. ®@. PemerneBa. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoauyeckue u3IaHNs:
1. Ba3s! nanssix komnanuu «Mct Bero» http://dlib.eastview.com
2. Dnextponnas oubmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4K cJ/ie COBpeMeHHbIe NPodeccHOHATbHBIE 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

Onekmponno-oudauomeynvie cucmemst (I6C):

OBC «IOPAUT» https://urait.ru/

IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3BC «BOOK.ru» https://www.book.ru

9BbC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

HpoqbeccuOHaﬂbele bazvl OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuanst nznarensctea Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas oubnuoteka (HOb) http://www.elibrary.ru/

[TonmHOTEKCTOBBIE apXHUBBI BEAYIIUX 3alaIHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
nnaT(i)opMe HayuHbIX xypHasioB HOUKOH http://archive.neicon.ru

6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKAa (IOCTYN K DJIEKTPOHHOW  OMOIMOTEeKe
muccepraiuii Poccuiickoit rocynapctBennoit oudnmuoreku (PI'B) https://rusneb.ru/

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

8.  baza nannbix CSD KemOpumkckoro nentpa kpucramiorpadudeckux nanupix (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. "Jlexkropuym TB" http://www.lektorium.tv/

17. YuuBepcurerckast undopmannonnas cucrema POCCHUS http://uisrussia.msu.ru
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1. KoncyneranT [Lmtoc - cripaBodHast mpaBoBasi cUCTEMa (JIOCTYI 10 JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcuvl c60600H020 docmyna
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1. KwubepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAyKHU U BhICIIET0 oOpa3zoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

4. Oenepanbubiit moptan "Poccuiickoe oopasoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

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

7. Ilpoekt ['ocyapcTBEHHOTO HHCTUTYTA pycckoro si3bika uMeHun A.C. [lymkuna
"O06pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHBIHN mopTain "Pycckuii si3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX Cl0Bapeil http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. OO6pa3oBarenpHbIN TopTant "Yueda" http://www.ucheba.com/;

12. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @enepannn”. Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 31ekmpoHHble 00paszoeamelnvbHble U UHGopmayuortole pecypcol Kyol'yV

1. DnexrtpoHHBIH Katanor HayuHoii onbmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOayJNbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOANYECKUX KOMIUIEKCOB, MyOIHKaIUil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubamnorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapsl HHOOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DOnexTpoHHbII apxuB gokymeHToB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeNbHbBIE pecypchl Kadeapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu mnHayuno-meronuueckoro >kypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckne YyKa3zaHusi Ui OOYYaIOUIMXCH 1O OCBOEHHUIO

AUCHUILIAHBI (MOIYJIs1)

N3yuenue kypca «HelipoceTeBble MOAEIN» OCYHIECTBIISIETCA B TECHOM B3aHMMOJICHCTBHH C
JIPYTUMH JUCHHILTUHAME, CBS3aHHBIMU C QHAJIU30M JIaHHBIX, HCKYCCTBEHHBIM HHTEJUIEKTOM U
nporpamMmmupoBanueM. PopMa u cmocoObl W3YYEeHHUS MaTepuana OIpPelNeNsIoTCS C Y4YeToM
crenupukd u3ydaeMoir Tembl. OJHAKO BO BCEX CIydasx HEOOXOIUMO 00ECIeYHTh COUeTaHUE
M3YYEHHUS] TEOPETHYECKOro MarepHualia, Hay4HOrO TOJKOBaHUS TOTO WIM HMHOTO TOHSTHS,
JTaBa€MOro B y4eOHHMKaX M JIEKIMSX, C CAMOCTOSITENIbHON pabOTON CTYJIEHTOB M BBINOJIHEHHEM
MPAKTUYECKUX 3aJaHUM.

Jlexyuonnoe 3auamue TpeACTaBIsgeT co0O0il cucTeMaTHdeckoe, MOCIeA0BaTeIbHOE,
MOHOJIOTHYECKOE M3JI0KEHUE MPEINo aBaTeIeM-JIEKTOPOM yueOHOTO MaTepHuaya, Kak MpaBUIIo,
TEOPETUYECKOro XapakTepa. Takoe 3aHATHE TMPENCTaBIsET COOOM DIEMEHT TEXHOJIOTHH
MpEJCTaBICHUsT y4eOHOro Marepuana IyTeM JIOTUYECKH CTPOWHOTO, CHCTEMaTUYECKU
MOCJIEIOBATEILHOTO U SICHOTO U3JIOKEHHS C UCTIOIb30BaHUEM 00pPa30BaTEIbHBIX TEXHOIOTHIA.

llenp nexuuu — OpraHu3anvs I[ENCHANPABICHHON IMO3HABATEIbHOW JEsITeNbHOCTH
00y4aromuxcs Mo OBJIAJEHUIO IPOTPaMMHBIM MaTepuaioM yueOHOM AucUMILTUHBL. UTeHne Kypca
JIEKIIMH TTO3BOJIAET JaTh CBA3aHHOE, MTOCJIEI0BATEIFHOE H3JI0’KEHNE MaTepraia B COOTBETCTBUH C
HOBEHMIIMMHU JaHHBIMH HAyKH, COOOIIMTH CIYIIATEIsIM OCHOBHOE COJEpXaHHe MpeIMeTa B
[IEJIOCTHOM, CUCTEeMAaTH3HPOBAaHHOM BHJIE.

3amaun JEKIUU 3aKII0YalTcs B oOecrieueHUH (GOPMHUPOBAHUS CHUCTEMBI 3HAHUN I10
y4eOHOM JUCHUIUIMHE, B YMEHUM AapryMEHTHPOBAaHO W3JaraThb HAy4HbIl Marepual, B
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dbopmupoBaHuK MPOGHECCHOHATBLHOTO KPYro3opa M OOIIeH KyJbTyphbl, B OTPAKCHHUH €IIE HE
MOJIyYMBIIUX OCBEIIEHUS B y4eOHOW JIUTEepaType HOBBIX JOCTHKEHHI HAyKH, B ONTUMHU3ALUU
apyrux (GopM opraHuzanuu yueOHoro mporecca.

J1J1s HOATOTOBKY K JIEKIIUAM HEOOXOAMMO U3yUHUTh OCHOBHYIO JIUTEPATYPy O 3asBICHHOM
TeMe U 00paTUTh BHUMAHHE Ha T€ BOIPOCHI, KOTOPBIE MPEIaraloTcsi K paCCMOTPEHUIO B KOHIIE
Kax/10i TeMbl. [Ipy M3y4eHnn OCHOBHOM JHMTEpATyphl, CTYAECHT MOXET B JOCTAaTOYHOM O0BEME
YCBOMUTH M YCIIEUIHO pEaln30BaTh KOHKPETHbIE 3HAHUS, YMEHHs, HABBIKM M KOMIETCHIIMH MpU
BBITTOJIHEHUH CIIEIYIOLINX YCIOBUIL:

1) cucremaruueckast pabota Ha y4eOHbBIX 3aHSATHUSAX IO PYKOBOJICTBOM IPENOJaBaTeis 1
camocTosTeNbHas padoTa Mo 3aKPEIUICHUIO MOJIYYeHHbBIX 3HAHUN U HABBIKOB;

2) 10OpOCOBECTHOE BHIMOJIHEHUE 3aJaHUH MTPETIoIaBaTellsl Ha IIPAKTHYCCKUX 3aHATHSX;

3) BbISICHEHHE W YTOYHEHHE OTACIBHBIX MPEAMOCHUIOK, YMO3AKIIOYCHUH U BBIBOJIOB,
coJepKalmMxcsi B y4eOHOM Kypce; B3aUMOCBS3€U OTIENBHBIX €r0 Pa3lesioB, HCIOIb3yEeMbIX
METO/IOB, XapaKTepa UX UCIOIb30BAHUS B MPAKTHUECKON JAEATEIBHOCTH;

4) comocTaBIeHHE TOYEK 3PCHUS PA3IMYHBIX aBTOPOB M0 3aTParuBacMbIM B yueOHOM Kypce
npobiemMaM; BBISIBJICHHE HETOYHOCTEW M HEKOPPEKTHOTO H3JIOKEHUS MaTepuaia B
NEePUOANYECKON U ClIeUaIbHON JIUTEPaType;

5) pa3paboTka MpeaIoKEeHUI MPernoIaBaTellio B 4aCTH JOPabOTKUA M COBEPIICHCTBOBAHHUS
y4eOHOro Kypca.

Jlabopamopuvie 3anamus — SIBASIOTCA GopMOii yueOHON ayJUTOPHON paboOThI, B paMKax
KOTOPOH (OPMHUPYIOTCS, 3aKPEIUIIOTCS M TPEACTABIAIOTCA CTYJCHTaMHU 3HAHHS, YMECHHS WU
HABBIKU, UHTETPUPYIOIIUE PE3YIbTaThl OCBOCHUS KOMIETSHIINM KaK B JIEKIIMOHHOM (opMmaTe, TaK
B pa3NMYHBIX (OpMax caMoCTOSATENbHOW paboThl. K KaxkaoMy 3aHATHIO TIperojaBaTelieM
bopMyIUpYIOTCS MPaKTUYECKUE 3a/aHus, TPEOOBaHUS M METOAMYECKHE PEKOMEHAANU K UX
BBINOJIHEHHUIO, KOTOPBIE MPEICTABIISAIOTCS B (POHIE OLIEHOYHBIX CPEJCTB YICOHON AUCIUTLTIHBI.

B xoxe camomnoArotoBku K J1abOopaTOPHBIM 3aHATHSAM CTYJIEHT OCYILIECTBIAET cOOp U
00paboTKy MaTepHasioB MO TEMAaTHKE JIAOOPATOPHOW pabOTHI, UCIIONB3YS MPH 3TOM OTKPBITHIC
UCTOYHUKU HHpopManuu (myOiaMKaluyd B HAyYHBIX H3JaHHUSIX, AHATUTHYECKHE MaTepuabl,
pecypcbl cetr IHTEpHET U T.11.), a TAaKXKe MPAKTUYECKUIl OMBIT U OCTYITHbIE MaTepUaibl 00bEKTa
UCCJIEJOBAHMSL.

KoHnTponb 3a BBINOJHEHHEM CaMOCTOSITENFHOM pabOThl MPOBOAMUTCA MPU H3YUCHHUH
K10 TEMBbI JTUCIUTUTNHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrosiTenbHast pabota cTyaeHTOB mno aucuumianHe «HeipocereBble Moaenn»
IPOBOJUTCS C LIENbIO 3aKPEIUIEHUS U CHCTEMaTHU3alluu TeOPETUUECKUX 3HaAHUH, (OpPMHUPOBaHUS
NPaKTUYECKUX HABBIKOB 110 HMX TNPUMEHEHHIO TPH pPEIIeHHH 3a]ad 10 HEHpOCeTeBBIM
TtexHosorusiM. CamocTosiTenbHass paboTa BKJIIOYAET: H3YYEHHE OCHOBHOM M JHMTEpaTyphl,
npopabOTKy M MOBTOpEHHE JIEKIMOHHOIO MaTepuaia, Marepuana ydyeOHOM M HayyHOH
JUTEpATyphl, TOATOTOBKY K JaOOpaTOPHBIM 3aHSATHSIM, a TaKkKe K KOHTPOJIHPYEMOM
CaMOCTOSITeNIbHON paboTe

CaMmocrosiTenbHass paboTa CTYAEHTOB IO JIaHHOMY Yy4eOHOMY Kypcy MNpezrnosaraer
MO3TAITHYIO0 MOJATOTOBKY IO KaXXJIOMY pa3zielly B paMKax COOTBETCTBYIOLIUX 3a/laHUM:

IlepBbIif 3Tanm camMOCTOATENBHOM pPabOTHI CTYIAECHTOB BKJIOYaeT B cels THIATEIbHOE
M3Y4YEHHE TEOpPETHYECKOro MaTepuana Ha OCHOBE JIEKIIMOHHBIX MaTepualioB IpernojaBaTels,
PEKOMEH/yeMbIX Ppa3JIeIoB OCHOBHOW JIMTEpaTyphl, MaTepHAIOB MEPUOJNYECKUX HAyUYHBIX
U3JaHUH, HEOOXOMUMBIX JUISI OBJAJEHUS TMOHATHHHO-KAaTerOpHajbHBIM  almaparoM H
dopMHpOBaHUS TPEACTABICHUH O KOMIUIEKCE TEOPETHYECKOTO W aHAJIUTHYECKOTO
MHCTPYMEHTApHs, UCIIOIb3YEMOTr0 B PaMKax JaHHOM OTpPaciy 3HAHUSL.

Ha BTOpOM 3Tame Ha ocHOBE c(hOPMUPOBAHHBIX 3HAHWH U TPEICTABICHUH 10 JAaHHOMY
pasjieny CTYACHTHI BHITIOHSIOT JJaA00OpaTOpHbIe padOTHI, HAallEJICHHBIE HAa (JOPMUPOBAHUE YMEHHH
U HaBBIKOB B paMKaX 3asBICHHBIX KOMIleTeHIMH. Ha 1aHHOM 3Tame CTyJIeHTHI OCYIIECTBISIOT
CaMOCTOSITENIbHBIA TIOWCK AMITMPUYECKUX MaTepHAIOB B paMKaX KOHKPETHOTO 3aJaHMs,
0000MIal0T M aHAIM3MPYIOT COOpaHHBI Marepuag IO CXeMe, pPEKOMEHIOBaHHOU
npernojiaBareneM, GopMyIUPYIOT BHIBOIBL.

Ha ceromusimauii neHp mecmuposanue — ONAH U3 CaMbIX ACWCTBEHHBIX W TOIYJISPHBIX
CHoco0O0B IPOBEPUTH 3HAHUS B U3y4aeMoii o0macTH. TecThl M03BOJIAIOT OYEHBb OBICTPO MPOBEPUTH



HaJIM4Yue 3HAHUH y CTYJEHTOB IO BbIOpaHHOM Teme. Kpome Toro, Tectbl He TOJBKO MPOBEPSIIOT
3HAHHUS, HO ¥ TPEHUPYIOT BHUMATEIbHOCTh, YCUTYMBOCTh U YMEHHUE OBICTPO OPUEHTUPOBATHCS U
coobpaxkaTth. IlpM MOATOTOBKE K PEIICHHIO TECTOB HEOOXOAMMO MpPOpadoTaTh OCHOBHBIC
KaTeropus 1 MOHATHUS AUCUUIUIMHBI, OOpaTUTh BHUMaHKE Ha KIIOYEBbIE BOIPOCHI TEMBI.

[Mox xoumpoaupyemoii camocmosmenvroti pabomou (KCP) MOHUMAIOT COBOKYITHOCTH
3a/laHuii, KOTOpPBIE CTYIEHT JOJDKEH BBIMOJHUTE, MPOpPadOTaTh, M3YYHTHh IO 3aJaHUIO TIOJ
PYKOBOJICTBOM M KoHTposieM npenoaaBarens. T.e. KCP — 31o Takoii Buj 1esTeIbHOCTH, HApALy C
JCKIUSAMHU, JTa0OpaTOPHBIMH ¥ TPAKTHUYECKUMHU 3aHATHSIMH, B XOAE KOTOPBIX CTYICHT,
PYKOBOJICTBYSICh CHELMAIbHBIMU METOAMYECKHMMH YKa3aHUSMHU [pernojaBaTelisi, a Takke
METOJUYECKUMH yKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJlaHUil, mOpUoOpeTaeT u
COBEPILICHCTBYET 3HAHUS, YMEHUS U HABBIKU, HAKATUIMBACT MPAKTUYCCKUIN OTIBIT.

Texyuuit KOHTPOJIb CAMOCTOATEIHHOU PAOOTHI CTYIEHTOB OCYIIECTBIIAECTCS €KEHEEIBHO
B COOTBETCTBHE C Tporpammoi 3astuii OmnucaHue 3alaHuil IS CaMOCTOATEIbHOU pPabOTHI
CTYJICHTOB U TPEOOBAaHUU MO WX BBHIMOJIHCHHUIO BBIIAIOTCS IMPEMOJaBaTelieM B COOTBETCTBHH C
pa3paboTaHHbIM (POHJIOM OLIEHOYHBIX CPEJCTB MO AUcUUILTHHE «HelipoceTeBbie MoIeIm».

B ocBoenuu AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyajbHas ydyeOHas paboTa (KOHCYIbTallUHM) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHble KOHCYJbTAlMM 1O TPEAMETY SBISIIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allii O0yUEHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBareieM H OOy4alolMMCS WHBAIUIOM WM JIMIIOM C OrPaHHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

1. HepequL HH(l)OpMaIIHOHH])IX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPH

OCyIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCIumIJaInHe (MOJ]yJIlO)
7.1 Ilepeyenb MHGOPMANMOHHO-KOMMYHMKAMOHHBIX TEXHOJIOTHH

1. Jloctym k ceTn uHTEpHET 4epe3 Opaysep Google Chrome
2. OBC «JIAHDb» https://e.lanbook.com

7.2 TlepeyeHb JUIEH3HOHHOTO0 W CBOOOIHO PACIPOCTPAHSEMOr0 NMPOrPAMMHOIO
o0ecneyeHus

Jlns mpoBeieHus JIEKIIMOHHBIX 3aHATHi HeoOxomumbel: MS Office Word u Power Point
2016 u BbIIIE

Z[J'ISI IMPOBCACHUA J'Ia60paT0pHBIX 3aH$ITPII>'I, TCKYHIECTO W IMPOMEKYTOUHOI'O KOHTPOJIA:
Matlab R2014a, Jupyter Notebook 6.3.0 u Bsitire (s1361k Python ¢ 6ubnmnorexkamu Numpy, Pandas,
Matplotlib, Scikit learn, ppeiimBopk PyTorch)

8. MaTepuajibHO-TEXHHYECKOE 0O0ecneuyeHue 1Mo JUCIHUNInHE (MOTY.II0)

Ne Bu paGot HanmeHnoBanue yueOHON ayIUTOPHH, €€ OCHAILEHHOCTh
000pyIOBaHUEM M TEXHHUECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexuroHHBIE 3aHATHS Aynuropwus, YKOMIUIEKTOBAHHAs CHEeUaIu3uPOBAHHON
MeOeNbI0 U TEXHUYECKUMH Cpe/ICTBAaMH 00yUeHUsI
2. JlaboparopHble 3aHATHS | AyAUTOpPHUS, YKOMIUIEKTOBAHHAs CHEeUaIu3uPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, TPOEKTOPOM, MPOTPAaMMHBIM 00ecrieueHueM
3. ['pynmnoseie Aynutopwus, YKOMIUIEKTOBAHHAs CHeUaIu3uPOBAHHON
(MHIMBHTy aJIbHBIC) MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHus,
KOHCYJIbTAIIMH KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecriedeHHEM



https://e.lanbook.com/

Texkymuid  KOHTpOJIb, | AyAUTOpUS, YKOMIUIEKTOBaHHAas CIeLUaIU3UPOBAHHOMN

MIPOMEKYTOUHAS MeOenpl0 M TEXHHYECKMMH  CPEICTBaMU  OOydYeHHs,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIICYCHHEM

CamocrosTenbHas Kabuner i camMocTosTeIbHON  pabOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «lHTepHET», NMPOrpaMMON HSKPAaHHOTO YBEIMYCHUS U
00ECTIeYeHHbI JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIMOHHO-
00pa30BaTEIIFHYIO CPEely YHUBEPCHUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.




