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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 llean ocBOEHUS TUCHUILIHHDI

Hean wu3ydeHUs JUCHUIUIMHBI OIpPEACNICHbl TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM BBICHIErO0 00pa3oBaHUs H cooTHeceHbl ¢ obmmmu 1ensmu OOIlI BO mo
Hanpasnenuto moarotoBku 09.03.03 I[lpuknamnas wuHbOpMaThka, B paMKax KOTOPOH
MIPENoIaeTCs TUCIUTIIINHA.

Henu nuciunuubl HelipoceTeBbie TEXHOJIOTHU:

— TI03HAKOMHUTH CTYJICHTOB C OCHOBHBIMHU pa3jieJlaMH HMCKYCCTBEHHOTO WHTEIUIEKTa U
BH/IaMU HEUPOHHBIX CETEH;

— Hay4uTh CTYJIEHTOB TIPAaBWIHLHO BBIOMPATH AapPXUTCKTYPy HEUPOHHOH CETH W
napameTpsl 00y4eHHs B COOTBETCTBUH C MTOCTABJICHHOW 3aaueii;

— HAy4YUTh CTYACHTOB IIPOBOJIUTH MPEABAPUTEIIHHBIA aHAIN3 U MTOATOTOBKY O0yYarOIINX
JAHHBIX JIJIS1 JAJIbHEUIIIEr0 UCTIOIB30BAHMS B HEHPOHHBIX CETSIX.

1.2 3agauyu AUCHUILINHBI,

— U3y4uTh 0a30BBIC MOHATHS CUCTEM HCKYCCTBEHHOTO MHTEIUIEKTA, a TAKXKE pPa3elibl
HH;

— W3YYUTh OCHOBHBIE 33]a4H, pelIacMble HEUPOHHBIMH CETSIMHU;

— TIIO3HAKOMHUTH CTY/JICHTOB C OCHOBHBIMH 3TallaMU aHAJIM3a U TOJATOTOBKU 00YYarOIUX
JIAHHBIX;

— H3YYUTh OCHOBHBIE apXUTEKTYphl HEHpOCETEH, aaropuTMbl UX OOYUEHHUS U METOIbI
00pBOBI C Iepeo0yUeHUEM;

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

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

HucturuimHa «HeilpoceTeBble TEXHOIOTHM» OTHOCUTCS K 00s3arenbHOM yactu bioka 1
«ducuumineel (Moaynu)» ydeOHOro miuaHa. /[s ycnemHoro ocBO€HUs JaHHOM JHCLUIUIMHBI
HeoOXoauMbl 3HaHus crnenyroumx aucuuiuive: b1.0.05 Matematnueckui ananus, b1.0.06
Bextopnas anredpa, 51.0.08 Kypc teopun BepositHocteli, 51.0.10 MaTtemaruueckue mozienu
HEUPOHHBIX CETEH.

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/ibTaTaMi 0CBOCHHS 00pPa30BaTe/IbHOI IPOrpaMMBbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Yy
00yJaronMXxCcs CICTYIONUX KOMITETEHITN

KOZ[ I HANMEHOBAHME I/IH,Z[I/IKaTOPa* PGSyJ’ILTaTBI O6y‘IeHI/I$I 110 JTUCIUITTIMHE

IIK-6 CriocodeH MoIeIMPOBATh NPUKJIAHBIE (0M3HEC) MPOIEeCcChl H MPEeAMETHYI0 00J1aCTh

WIIK-6.3 (40.011 A/02.5 3n.1) Llenn u 3agaum | 3HaeT: 33/1a4y MAIIMHHOTO 00y4EHHE

NPOBOIUMBIX  HMCCIEJOBAHUH U pa3pa60T0K, VYMmeer: CTaBUTH e pa3pa6aTLIBaeMLIx CUCTEM
3HAYMMBIE 3391 IPUKIaJHON HHOOPMATHKH HCKYCCTBEHHOTO HHTEIIJICKTA

Brnaneer: nabopMmarmeii o cnoco0ax pemIeHns pa3IUdHBIX
3amad  OPUKIAgHOW ~ MH(MOPMATHKH € HOMOIIBIO
HEUPOCETEBBIX TEXHOJIOTHH

WIIK-6.4 (40.011 A/02.5 31.2) OTteuecTBeHHBIN 1 | 3HAET: OCHOBHBIC THIIBI 3ajJlad, pellaeMble C MOMOLUIBIO
MEXIYHapOAHBIN OIBIT PEUICHUs aKTyajlbHbIX U | HEHPOHHBIX ceTel

3HAYMMBIX 3a7a4 MPUKIATHON HH)OPMATHKH YMeeT: NpPUMEHATh OTEUECTBEHHBIM M MEXIyHAPOIHBII
OTIBIT PEUICHHUS 33/1a4 MAIIMHHOTO O0yYEeHHUS

Buageer: OT€4eCTBEHHBIM U MEXAYHAapOIOHBIM OIBITOM
peleHus 3a/1a4 ¢ MOMOIIbIO HEHPOHHBIX ceTel




Kon n HanMeHoBaHUE HHIUKATOpa™

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

UIIK-6.5 (40.011 A/02.5 3u.4) Merons
NPOBEICHUST OKCIIEPUMEHTOB U  HAOJIIOJCHHUH,

3HaeT: METO/IbI POBEICHUS IKCIICPUMEHTOB U HAOJIOACHU I
B 00J1aCTH HEHPOCETEBBIX TCXHOJIOTHI

0000meHnss ¥ 00paboTKH MHGOPMAIMK IpU

VYmeer: 0000mare u o0pabaThBaTh HMHPOPMALMIO JUIS

pelieHud  3a7ad B 00J1acTM  NPHUKIAJHON | najbHEeWIIero €€ mNpUMEHEHHs B 3aJadaX MAalInHHOTO
HHPOPMATHKA o0yueHus
Biageer: OCHOBHBIMH 3HAHMSAMH, HEOOXOIMMBIMH Hpe

TIPOBEACHUSA NIPEABAPUTECIIBHOTO aHAJIN3a JaHHBIX

OIIK-6 CnocoGeH aHAIM3HPOBATH M Pa3padaTbHIBATh OPraHU3ANMOHHO-TEXHHYECKHE M IKOHOMHYECKHE

nmpouecchl ¢ IPUMEHEHUEM METOJ0B CUCTEMHOI'0

AHAJIU3a H MATEMATHYECKOT0 MOACJTUPOBAHMSA;

HOIIK-6.2 (40.011 A/02.5 3n.1) Lenu u 3amaun
MPOBOJIMMBIX HCCIIEIOBaHHH © pa3paboToK B

3HaeT: eI U 3alauyn BHECAPCHUSA CUCTEM HCKYCCTBEHHOI'O
MHTCIUICKTA B €CTECTBEHHBIX HayKax

TIPUKIIaTHBIX obmactsx

YMeer: CTaBUTh LENM W 3aJadd Uil pa3pabaThIBaeMBIX
CHCTEM HCKYCCTBEHHOT'O MHTEJIICKTA

Brnaneer: HEOOXOIUMBIMH 3HAHUSMH 10 IOCTAHOBKE 3a1a4 B
HeﬁpOCCTCBHX TCXHOJIOTHUAX

HOIIK-6.3 (40.011 A/02.5 3n.2) OTeuecTBCHHBIN
U MOKIYHAPOMHBIA OIBIT B HCCICIOBAHHUU

3HaeT: OCHOBHBIC JOCTIKCHHSA B 0O0JACTH HEHPOCETEBBIX
TEXHOJIOT Ui

MaTeMaTHYECKUX  MOJEICH B  MPHKIAJIHBIX
00J1acTaxX

YMeeT: NpUMEHATh OTEYECTBEHHBIH M MEXKIyHapOIHbIN
OTIBIT MO Pa3pabOTKe CUCTEM MCKYCCTBEHHOTO MHTEJICKTA

BnaneeT: HCO6XOI[I/IMI)IMI/I 3HaHUAMHU OTCUCCTBCHHOI'O U
MCKIYHAPOAHOI'O ONbITa IO aHAJIU3Y NJaHHBIX

NOIIK-6.10 (40.011 A/02.5 Tn.2) [IpoBenenue
HaOIOAEHNH ¥ N3MEPEHNUH, COCTABICHHE UX

3HaeT: Kak IPOBOJUTH HAOMIOJCHUS U U3MEPEHUS B 00J1aCTH
HEUPOCETEBBIX TEXHOJIOTUH

ONMCaHNH 1 (POPMYITUPOBKA BBIBOJIOB TIPH
MIPOBEICHUH UCCIICAOBAaHUM MaTeMaTHYECKUX

Ymeer: ¢GopMynHpoBaTh BBIBOIBI MO pa3padOTaHHBIM Ha
ocnoBe MU monensim

MojieTiell B MPUKIIAJHBIX 00JIacTsIX

Bnaneer: 3HaHWSAMH O MeETOJax MPOBEICHUS H3MEPEHHA
Ka4yecTBa pa3padOTaHHBIX MOAEIeH

PG3YJII)TaTI)I 06yqu1/I$1 M0 AUCHUIUIMHE AJOCTUTANOTCA B pPaMKax OCYIICCTBJICHUA BCCX

BUJOB KOHTakTHOM U
YTBEPKACHHBIM YYEOHBIM IJIAHOM.
NHpukaTopsl  AOCTHXKEHUS

CaMOCTOATEIbHON pa6OTBI

KOMIIETEHIINN

06y‘IaIOH_[I/IXC$I B COOTBCTCTBHH

CUHTAIOTCS  C(HOPMUPOBAHHBIMU

JOCTMIKCHUHU COOTBECTCTBYIOIIUX UM PE3YJIbTATOB O6y‘~IeHI/I$I.

2. CTpyKTYpa M cofiep:KaHHe JUCIHIIJIMHbI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OOmiast TpyI0EMKOCTh TUCHMILIMHBI COCTABISAET 3 3aueTHHIX eAuHULB! (108 yacoB), ux
pacrpeziesieHue 1o BujaM paboT MPEICTaBICHO B TAOIHIIE

npu

Bunst pabot Bcero Dopma 00yueHHs
Yacos OuHas
7
ceMecTp
(gacsl)
KonTakTHasi pa6oTa, B TOM YHCJIe: 56,2 56,2
AyauTopHble 3aHsATHS (BCEro): 50 50
3aHATHUS JISKIIMOHHOTO THIIA 16 16
71a00paTOPHBIE 3aHATH 34 34
MPaKTHYECKUE 3aHITUS - -
CEeMUHAPCKHE 3aHSTHSI - -
WHasi KOHTaAaKTHasi padora: 6,2 6,2
Konrpous camocrositensHoii padotel (KCP) 6 6
IIpomexxyrounas arrectranus (MKP) 0,2 0,2
CamocTosiTeJibHasi padoTa, B TOM YHcJIe: 51,8 51,8
IIpopaboTka ¥ mMOBTOpeHME JIEKIIMOHHOTO Marepuala W MaTepuana 118 118
y9e0HHUKOB M YU9eOHBIX TOCOOHIA ' '
IToaroToBKa K TEKyIEeMy KOHTPOIIIO 40 40




KonTpoas:

HOILFOTOBKa K OK3aMCHY

O6mas 4ac. 108 108
TPYAOEMKOCTh B TOM YHCJ€ KOHTAKTHasi padoTa 56,2 56,2
3a4. e 3 3

2.2 CopeprxaHue UCHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO Pa3zienaM AUCHUIINHBL.
Paznensl (TeMbl) AUCIUIUIMHBL, H3y4aeMble B 7 cemectpe (ouHast hopma 00ydeHus)

KoimyecTBo Yacos
Bueayn
y UTOpPHA
Ne HaumenoBanue pa3szesioB (Tem) Beero AynurtopHasi padoTa o
padota
J 3 JIP CPC
1 2 3 4 5 6 7
1 Beenenue B M. Mcropus, onpenenenue, CIpyKkTypa, 4 2 2
) TIOHSTUS
2 Bsenenue B Heilpocetu. Metpuku. ITonroroska gaHHbIX 8 4 4
" | U1 mojauu B HEMPOCETh
3. | OnrumMu3aTOphl B HEHPOHHBIX CETAX 4 2 2
4. | Meromsl 6opb0bI C IIEpeobyUeHHEM 4 2 2
5. | TonynspHele apXuTeKTYphl HEUPOHHBIX ceTelt 10 6 4
6. | Heliponnsie cetu B Matlab 16 8 8
7. | Heiiponnsie cetn Ha Python 55,8 26 29,8
HUTOI'O no pazgenam TUCUUNIMHBI 101,8 16 34 51,8
KonTpons camocrostensHoi pabotsl (KCP) 6
[Tpomexyrounas arrectanus (MKP) 0,2
IToaroroBka K TEKyIeMy KOHTPOJIIO
OO0masi Tpy10eMKOCTh IO JIMCUMIINHE 108

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUATTHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
Ne HaumenoBanme pazgena (TeMbl) Conep:xanue pa3aena (TeMbl) TeKylero
KOHTPOJIsI
1 2 3 4
OO0 UCKYCCTBEHHOM HHTEIUICKTE
1 Beeaenue B UN. Uctopus, Hcropust HCKyCCTBEHHOTO UHTEIJIEKTa T
' OIIPEJICIICHUE, CTPYKTYpPa, IOHSITHS O6nacTi HCKYCCTBEHHOTO MHTEJIICKTa
TexHonoruu paboTsl ¢ 6OIBIIUMHU TAHHBIMU
OcHoBHble OHATUS. McTOpHUSI HEHPOHHBIX ceTeil.
[penobpadoTka nanusix. [lepcentpon. Anropurm
Bgenenue B HelipoceTn. MeTpukwu. obpaTHOTO pacnpocTpaHenust ook, HelipoHHbie
2. | TloAroToBKa JIaHHBIX ISl IO/Ia4H B CeTH B 33/1a4ax Kinaccudukanuy. HelipoHHbIE ceTH B T
HEeHpoceTh 3a7ia4yax perpeccud. HelipoHHbIe ceTH B 3a7a4ax
KJacTepu3anuu. MeTpuKn Ki1acCUpHUKaIINY,
perpeccuu u knacrepusanuu. O0ydenue no daryam
o CroxacTHUyecKHi TpaJueHTHBIH ciryck. CToXacTH4ecKuit
3. | OnTuMu3aTOPHI B HEHPOHHBIX CETAX . T
T'paJUCHTHBIU CITYCK C MOMCHTOM. Adam.
BoisiBienne nepeoOydenuns. Perymsipusanms. Batch —
4. | Metoasl 60pBOBI ¢ IEpeOOyICHIEM peoby yaAprsan T
HopManu3anus. Dropout.
ABtokonupoBIIuK. CBEpTouHas HeWpoceTh (3amada
5 TlonynsipHble apXUTEKTYPbI KIIacCU(pUKALINH, JIeTEeKINU " CEerMEHTallUH). T
' HEUPOHHBIX ceTen I'enepatuBHO-cOCTSI3aTeNnbHAsT CeTh. PeKyppeHTHast CeTb.
LSTM-cets. Tparchopmep.




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOT0 TUIIA HE IPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSA

®opma
Ne HaumenoBanmue pazaena (TeMbl) HaumenoBanue 1a60paTOpHbIX padoT TeKyLIero
KOHTPOJISI
1 2 3 4
OcBoeHue 6a30BbIX HABBIKOB paboThI ¢ cucteMoit MatLab.
Knaccudukaryst ¢ moMoIpko nepcenTpoHa.
1 Heiiporssie cetn 8 Matlab Anmnpoxcumariys GyHkiun npu nomourn MHC. P

Knaccuduranus ¢ momomipto cereit Koxonena.
HeiipoceteBoe pacrnozHaBaHue U300paKeHUI.
HelipoceTreBoe nporuo3npoBaHue BPeMEHHBIX PsIJIOB

Ocnossl 6ubmmorexk Numpy, Matplotlib u Pandas.
2. Heiipounsie cetu Ha Python ANropuT™M 00paTHOTO pacpocTpaHeHHs OmHOKU. OCHOBBI JIP
¢peiimBopka PyTorch. Ceéprounbie HelpoceTH

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koiutokBuyM (K), recruposanue (T) u T.1.

2.3.3 KypcoBble paGoThl He peaycCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUus JJI CaMOCTOSATeIbHOH padoThl
00y4YAIIHXCH M0 JUCHHUILIMHE (MOIYJII0)

[lepeyeHp yueOHO-METOAMYECKOTO OOCCTICICHUS TUCIIATITIHEI

IO BEHITIOTHEHUIO CAMOCTOSTEIBHON PabOTHI
1 2 3
Meronnueckue yka3zaHusl sl HOATOTOBKH K JIEKIIMOHHBIM U CEMUHAPCKUM
IIpopaboTka ¥ MOBTOpEHUE |3aHATHSAM, YTBEP)KICHHBIC Ha 3aceJaHUU Kadeapsl MPUKIaTHON MaTEeMAaTHKH
JICKI[MOHHOT'0 MaTepuaia, |(paKyjabTeTa KOMIBIOTEPHBIX TEXHOJOTHI U NMpUKIaaHoi matemaruku ®I'BOY BO

Ne Bung CPC

1 [Marepuana yuebHoil u «Ky6I'Y», mpotokox Ne7 ot 18.04.2018 r.
Hay4HOU JIUTEPATYpHI, MeTonnveckue yka3aHusl 10 BBIMOJHEHUIO CAMOCTOATEIBHON PaboTHI,
MOATOTOBKA K CEMHHAPCKUM |yTBEPIKACHHbIEC Ha 3aceJaHnH KadeIpbl NPUKIAIHOW MaTeMaTHKH (aKyJbTeTa
3aHATUAM KOMITBIOTEPHBIX TEXHONOTUH U npukiagHoi MmareMaTuk @I'BOY BO «KyOI'Y»,
npotokois Ne7 ot 18.04.2018 .
MeTtoaudeckue yka3aHHS MO BEITIOJIHEHHIO TJa00paTOPHBIX paboT, YTBEPIKICHHBIE
2 IToaroroska k Ha 3ace/laHnu KaeaApbl MPHUKIIaJHON MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX
mabopaTOPHBIM 3aHATHSIM  |TeXHOJIOTHH 1 npukianHoi MmareMaTuka @T'BOY BO «Ky6I'Y», mpotokon Ne7 ot

18.04.2018 r.

Meroaudeckre yKa3aHus 10 BBITOJHEHUIO CaMOCTOSATENILHOM paboThl,

3 [ToaroroBka K pemieHnIo  |yTBEp)KICHHBIE Ha 3acelaHUU Kadeapsl MPUKIaJHOM MaTeMaTHKH (aKyIbTeTa
3a/1a4 U TECTOB KOMIBIOTEPHBIX TEXHOJOTHI U npukiagHoi Matematuka ®I'BOY BO «Kyol'Y»,
mpoTtokos Ne7 ot 18.04.2018 r.

MeTtoandeckue yKa3aHHS IO BEIIOJIHEHHIO CAMOCTOATENBHOW PabOTHI,

6 IToAroToBKa K TEKyIIeMy |yTBEepXKIEHHBIE Ha 3acelaHuH Kadeapsl IPUKIaHOW MaTeMaTHKH (aKyIbTeTa
KOHTPOJIIO KOMIBIOTEPHBIX TEXHOJOTHH U npukiagHoi Matematuka ®I'BOY BO «KyoI'Y»,
mpoTtokos Ne7 ot 18.04.2018 1.

Y4eOHO-METOANYECKHE MaTepuaibl IJIs CaMOCTOSATEIHHON pabOThl O0Yy4alOIUXCS W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSIM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAIIHH:

JUnist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,



JIJist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TEpPeYCHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHUMeHsieMble NPH OCBOCHUM UCHUIIHHBI
(Mmomyuis)

B cootBercTBUu ¢ TpeboBanusamu OI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCIIONIb30BaHNE B Y4E€OHOM TpOIecce CIEAYIONUX 00pa3oBaTelbHbIE TEXHOJOTHUU: YTCHHE
JIEKIUHA C HCHOJB30BAaHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
MPaKTUYECKUX 3a/1a4 U KEeHUCOB.

[Tpu 00y4yeHnn UCTIONB3YIOTCS CEAYIONINEe 00pa30BaTEIbHbIE TEXHOJIOTHU:

— TexHonorMs KOMMYHUKATHBHOTO OOy4YeHHS — HampaBlieHa Ha (QopMupoBaHUe
KOMMYHHUKATHBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpast sBJseTCsl 6a30BOM, HEOOXOIUMOM ITIst
aJlanTalyy K COBPEMEHHBIM YCIIOBUSM MEKKYJIbTYPHOU KOMMYHUKAITUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0Y4YEeHHUS — MpEAroiaraet
OCYLIECTBJICHUE TMO3HABATEIbHON JEATEIbHOCTU CTYJEHTOB C Y4YETOM HX HHJWBHUAYaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEH M HMHTEPECOB, IMOOIIPSS WX PEATH30BBIBATH CBOM TBOPYECKUU
noteHuuan. Co3gaHue M HMCHOJIb30BAaHUE JMATHOCTUYECKUX TECTOB SIBISIETCS HEOThEMJIEMOM
YaCThIO JAHHOW TEXHOJIOTHUH.

— TexHonoruss MoayiapbHOrO OOy4eHHUS — TMpeAycCMaTpUBaeT JAeJCHHE COACpIKAHUS
JTUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIC pa3zeiibl (MOAYJIH), WHTETPUPOBAHHBIE B OOIIUI
KypcC.

— HWudopmannonno-kommyHnukammonnsle Texuoiorun (MKT) - pacmmpsoor pamku
00pa30BaTeNbHOTO MpoIlecca, MOBHIIMIAs €ro MPaKTHYECKYI HAMpaBIeHHOCTh, CHOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON pPAa0OThl ydYalMXcsi W TOBBIIMICHUIO TTO3HABATEIbHOU
akTuBHOCTH. B pamkax UKT BeaensroTcs 2 Buaa TEXHOIOTHI:

— TexHOJOrMs MCHOIB30BaHUS KOMIBIOTEPHBIX MHPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS S3bIKY Ha BCEX YPOBHSIX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIIAIOT IIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpopMalLny, pa3paboTKU HayYHbIX IPOEKTOB, BEJICHHs HAyYHBIX UCCIIEIOBAHUM.

— TexHonoruss WHAUBUAYAIU3alUH OOYYEHHS — IOMOTaeT pPeaJr30BbIBaTh JMYHOCTHO-
OpUEHTUPOBAaHHBIM MOJXOJA, YYWUTHIBAs WHIUBUIYyaldbHblE OCOOEHHOCTH U MOTPeOHOCTU
ydalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLUAIBHOTO
B3aMMOJEHCTBYS Yy4YalllUXCsl C LEJIbI0 pEIICHUs 3aladd, KOTOopas ONpPENeNsAeTcs B paMKax
npoecCuoHaNbHOM MOATOTOBKH, BBIIETSS Ty WIM UHYIO IPEIMETHYIO 00JI1aCTh.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — pealM3yeT HJEI0 B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISASI KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a DELIEHUE
y4eOHBIX 3a71a4.

— MHrpoBas TexHOJOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psia BO3MOKHBIX
CHoco0OB pelleHus: MpoOsieM, aKTUBU3UPYS MBIIUIEHHUE CTYICHTOB U PACKpbIBasi JTMYHOCTHBIN
MOTEHILIMAT KaX/I0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTHbCA K HMH(DOpPMAILUU, YMEHUIO
oTOMpaTh HH(OPMALIMIO ISl pEISHUs TOCTABJIEHHOM 3a/1a4u.

KommiekcHoe MCrosib30BaHUE B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, WHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I[103HABATEJIbHbBIE



IPOIIECChl, CIMOCOOCTBYIOT (OPMHMPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 001anaTh
OyIyIIMI CTICIIMAIIHUCT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BATEIbHBIX TEXHOJIOTUI BKIFOYAIOT B CEOsI:

— pabota B MalbIX rpymnmnax (KOMaHze) - COBMECTHasl ACSITEIbHOCTb CTYACHTOB B IpYIIIE
[0/l PYKOBOJICTBOM JIMJI€pa, HAIPaBJIEHHAs Ha pELIEHUE OOlIed 3ahauu IMyTEM TBOPUYECKOIO
CIIOKEHHMSI Pe3yIbTaTOB UHIMBUYaIbHONW paOOThI YJICHOB KOMAH/IbI C JA€JIEHUEM MOJIHOMOYHUI U
OTBETCTBEHHOCTH;

— TMPOEKTHAasi TEXHOJIOTUS - UHAWBUyaIbHAs WM KOJUIEKTUBHAS JIEATEIbHOCTh 110 0TOODY,
pacrpeziefieHUI0 U CUCTeMaTU3allii MaTepualia 1o ONpeesieHHON TeMe, B pe3ysbTare KOTOpOon
COCTaBJISIETCSI IPOEKT;

— aHaJ M3 KOHKPETHBIX CUTyallMd - aHaJu3 PeajbHBIX MPOOJIEMHBIX CUTYal[uii, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpOodeCCHOHAIBHONU NEATENbHOCTH, M TOUCK BapHUaHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTHUYECKOT'O MBIIIJICHUS — OOpa3oBaTelbHAas J1€ATEIbHOCTh, HAlpaBICHHAS
Ha Pa3BUTHE y CTYJIEHTOB pPa3yMHOro, pe(eKCHUBHOIO MBIIUICHUS, CIOCOOHOTIO BBIIBUHYTH
HOBBIE UJIEU U YBUJIETh HOBbIE BO3MOKHOCTH.

[Tonxonm pa3dopa KOHKPETHBIX 3aJa4 W CUTyallUd [IMPOKO HCIIOJNB3YeTCs Kak
npenojaBaTesieM, Tak W CTYJEHTaMM BO BpeMs JIEKLUH, JJaOOpPaTOpHBIX 3aHATUH W aHAIU3a
pPe3yNbTAaTOB CaMOCTOSITENIbHON paboThl. DTO OOYCIOBIEHO TEM, YTO IpPHU HCCIEAOBAHUU H
pPELIEHUH KaXK/10M KOHKPETHOM 3a/ladd MMEETCs, KaK IpaBUJIO, HECKOJIBKO METOJO0B, a 3TO
TpeOyeT pa3zdopa 1 OIIEHKH IIeJI0l COBOKYITHOCTH KOHKPETHBIX CUTYalIUH.

KOJIM1ECTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTe/bHbIE
CeMech BI/I}I 3aAHATUA HHTCPAKTUBHBLIX
TEXHOJIOTHH
4acoB
nabopaTopHbie 3aHATHUS B peKuMax
B3aUMOJICUCTBHSL «IIPETOAABATENb — CTYIACHT» H
7 JIP «CTYIEHT — CTYACHTY; 34
paboTa B MaJbIX TPYMIax;
aHaJIN3 KOHKPETHBIX CUTyaIui
pa3BUTHE KPUTUIECKOTO MBIIIICHUS;
7 J IIPOEKTHAsL TEXHOJIOTHS; 16
aHaJIN3 KOHKPETHBIX CUTYalni
Hroro 50

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

Temsbl, 3a1aHuss U BOMPOCH JUIsI CaMOCTOSTENILHOM pabOThl MpU3BaHbl cHOPMUPOBATH
HaBBIKKW ITOHCKa I/IH(l)OpMaIII/II/I, YMCHHA CaMOCTOATCIIBHO paClIupATbh U er'IY6J'I$ITI> 3HaHUuA,
MOJIy4YEHHBIE B XO/1€ JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHH.

[Tonxon pa3dopa KOHKPETHBIX CUTyallMi HIMPOKO MCIONB3YETCs KaK IMPEnoJaBaTeseM,
TaK ¥ CTyJ€HTaMU MpH MPOBEJCHUN aHAJIN3a PE3yJIbTaTOB CAMOCTOSTEILHON pabOTHI.

21.]'[5[ JUI ¢ OrpaHU4Y€HHBIMH BO3MOXXHOCTAMH 3O0POBbBA MPEAYCMOTPEHA OpraHu3anuid
KOHCYJIBTAIIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst in ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,




— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnist Il ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI MIPEIYCMOTPEHA OpTaHHM3aIus
KOHCYJIbTAIMH C UCTIOJIb30BAHUEM JIEKTPOHHOH MOYTEHI.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouuxcs.

4, Ol_[eHO‘IHLIe U METOAUYECCKHUE MaTEepHUAJIbI

4.1 OwueHo4Hble cpeacTBa JIJsl TeKyUIero KOHTPOJISA  yCIeBaeMOCTH W
NPOMEKYTOYHOM aTTecTalNu

OrneHouHbIE CpelcTBa HIpPEJHA3HAYeHbl U KOHTPOJIA M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTIDKEHUI 00yJaromuxcs, OCBOMBIIMX IporpaMMy y4yeOHoOW nuctmiuimHbl «HelipocereBbie
TEXHOJIOTHUI.

OneHouHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl sl IPOBEACHHS TeKyIIero
KOHTPOJIsi B (QOpME TECTOBBIX 3aJaHUl M J1aOOpaTOpHBIX paboT, U MPOMEKYTOUHOM
aTTecTaliMu B JopME BOIPOCOB K 3aYETy.

Texylmuii KOHTPOJb YCIEBAEMOCTU OCYIIECTBIISIETCS B TEUEHHE CEMECTpPA, B XOE
IIOBCE/IHEBHON y4yeOHON paboThl M MpeArnosiaraeT OBJIAJCHUE MaTepualaMu JIEKLUH,
JUTEpPaTyphl, IPOrpaMMbl, padOTy CTYIEHTOB B XOJ€ NPOBEICHUS JTaOOPATOPHBIX 3aHATHUH, a
TaKXe CUCTEMATHYECKOE BBIIIOJIHEHHE TECTOBBIX padoT, pelIeHue MPakKTUUECKUX 3a7ad U MHBIX
3aJaHUid ISl CAaMOCTOSITENIbHOW pabOThl CTYyJAEHTOB. [laHHBIM BUA KOHTPOJS CTHUMYIUPYET Y
CTYACHTOB CTpEMJIEHHE K CHCTEMaTH4YeCKOH CaMOCTOATENbHON paboTe M0 H3Yy4eHUIo
aucuuiiuabl. OH TpeAHa3HayeH i OIEHKU CaMOCTOSATENbHOW paOOThl ciymiaTeiaeil 1Mo
PELICHUIO 33734, BBIIOJIHEHUIO Ja0OpaTOpHBIX paldOT, MOJBEAECHUS HUTOIOB TECTUPOBAHUS.
OneHuBaeTcs Tak)Ke aKTUBHOCTh M KaUECTBO PE3YJIbTAaTOB MPAKTUUYECKONW pabOThl HA 3aHSTHSIX,
y4acTHe B JUCKYCCHSIX, 00CYXIeHUsX U T.11. UTHAuBUAYyalbHbIE U TPYIIIOBBIE CAMOCTOSITEIbHBIE,
ayJIUTOpHBIE PabOTHI MO BCEM TeMaM JAHUCHUILUIMHBI OPTaHU30BaHBI €IUHOOOPA3HBIM 00pa3oM.
JI1s1 KOHTPOJISL OCBOEHUS COAEPKAHUS AMCLUILIMHBI UCIIOJIb3YIOTCS OLIEHOYHBIE cpeacTBa. OHu
HaIpaBJICHbI HA OIIPE/IEJICHUE CTENIEHU CPOPMUPOBAHHOCTH KOMIIETEHIIUH.

IIpoMexyTouHass arrecTtanusi CTYJEHTOB OCYLIECTBISIETCS B paMKaX 3aBEpIUCHUs
W3Yy4YEHUs JTUCLUIUIMHBI U MO3BOJIAET ONPEACIINTh Ka4eCTBO YCBOEHUS M3YYEHHOIO0 MaTepHala,
IpernonaraeT KOHTPOJIb U yIpaBJlIeHUE MPOLECCOM NMPHOOPETEHUs CTYACHTaMU HEOOXOAUMBIX
3HaHMM, yMeHusT M HaBblkoB, omnpenenseMbix nmo ®I'OC BO 1no coOTBETCTBYIOIIEMY
HalpaBJICHUIO OATOTOBKU B KAUECTBE PE3yJIbTATOB OCBOECHUS YUEOHOU AUCLUIUINHBL.

OneHouHble CpeicTBa JUIsl WMHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIAECTCS JOIOJHUTEIBHOE BPEMS Ui IOATOTOBKY OTBETA HA 3a4€TE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTAaTOB O0YyUEHUsI UHBAJINUOB U JIUIL C
OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsl NIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C X MHJUBUIYaJIbHBIMU OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJWAOB IIpOLEypa OLIEHHWBAHUSA pE3yJIbTaTOB OOyYeHHUs M0 AUCLUMIIIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHusi pe3yiabTaToB OOYy4YE€HUS WHBAJIUAOB U JIHI] C OTPaHUYEHHBIMH
BO3MOXHOCTSIMM 3JI0POBbsSI II0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopMaluu B QopMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHHSIM HMX 3J0pPOBbS M BOCIPUSATHUS
uHpOpMaLUu:

JInst an ¢ HapyIeHNUs MU 3pEHUS:

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

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOM opme,



— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
Jljig U1l ¢ HapyIIeHUSIMHA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieuaTHo hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

I[aHHBIfI MNEpCUCHb MOXKCT OBITH KOHKPCTU3HUPOBAH B 3aBHUCHUMOCTU OT KOHTHHICHTA

oOyJaronuxcs.

CTpyKTypa OllEHOYHBIX CPEICTB JJIs TEKYIIeil M MPOMEKYTOYHOH aTTeCcTalluu

HanmeHoBaHuEe OIIECHOUYHOTO CpCACTBa

Ne Kon u HaumeHoBaHMe
PesynbraTel 00yueHns . [TpomexyrouHas
/I HMHIUKAaTOpa Texymmii KOHTPOIB
aTTecTanys
3Haert: 3a1a4n Tect no pazgenam 1,3 Bomnpoc Ha 3adere
MaIInHHOTO O0yYICHHUS JlaboparopHas paboTa 1-12
YMeeT: CTaBUTh LIETHA 1o paszenam 6,7
pa3pabaTbIBaeMbIX
WUIIK-6.3 (40.011 A/02.5 | cucrem
3n.1) Lenu u 3amaun HCKYCCTBEHHOTO
MIPOBOIUMBIX HHTEIJIEKTa
1 WCCIIeTIOBaHUNA U Bnaneet: unpopmarmeit
pa3paboToK, 3HAUMMBIE | O crioco0ax pereHus
3aJja4y NPUKIAJTHON pa3yHbIX 3a/1a4
nHdopmaTuku MIPUKIIATHON
HHPOPMATHKH C
TIOMOIIBIO
HEHpPOCETEBBIX
TEXHOJIOTHI
WIIK-6.4 (40.011 AJ/02.5 | 3naer: ocHOBHBIe TuIbI | TecTsl no pazmenam 1-3 Bomnpoc Ha 3adere
3n.2) OrtedecTBeHHBI W | 3ama4, pemaeMmble ¢ | JlabopaTtopHbie paOOTHI 1-4
MEXAYHApOAHBIA  OMNBIT | IOMOIIBIO 1o paszenam 6,7
pELICHUs] aKTyalbHBIX M | HEHPOCETEBBIX
3HAYUMBIX 3aja4 | TeXHOJOTHil
IIPUKIIAJHOM YmMmeer: IIPUMEHATH
nH(OPMATHKH OTEUEeCTBEHHBIH u
MEKIYHAPOJHBIN OMBIT
2 pereHus 3aj1a4
MAaIIMHHOTO 00y4YeHNUs
Bnageer:
OTEUECTBEHHBIM u
MEXIYHApOAHBIM
OIIBITOM pEIICHHMS 337124
aHaM3a JJaHHBIX
WIIK-6.5 (40.011 A/02.5 | 3naert: Metoasl | Tect mo pasgeny 5 Bomnpoc Ha 3adere
3u.4) Mertons! | mpoBeacHUS JlabopatopHbie pabOTHI 22-28
MPOBEICHUS 9KCIIEPUMEHTOB u | mo pazaenam 6-7
9KCIEPUMEHTOB u | HaOIroneHuH B o0acTu
HaOJt0IeHNH, 0000IIEHUsS | HEMPOCETEBBIX
u 00paboTKH | TEXHOJOTUH
nHpOpMaIIU mpu | Ymeer: o0000marer u
penieHnu 3a/1a4 B obiacti | oOpabaTsiBaTh
3 MPUKIIaTHOMN HHPOPMALIUIO IS
MH(OPMATHKH JlabHEeNIIero eé

NPpUMCEHCHUSA B 3aJdadax
MAalIMHHOTO 06y‘ICHI/I$I

Brnaneer:  ocHOBHBIMH
3HAHHSMH,
HEOOXOIWMBIMH  TIpH
MIPOBECHUH

MIpEeIBAPUTETHEHOTO




aHaJIn3a JaHHBbIX

HOIIK-6.2 (40.011 | 3naer: umenu u 3amaum | Tectsl mo pasgenam 1,2 Bomnpoc Ha 3agere 13-21
A/02.5 3m.1) Uemm wu | BHempeHus cuctreM | JlabopaTopHbie paboTHI
3a1a9u MPOBOJMMEBIX | HCKYCCTBEHHOTO 1o paszenam 6,7
UCCIICTIOBAaHUI U | MHTEJUICKTA B
pa3paboTok B | €CTECTBCHHBIX HayKax
MPUKIIATHBIX 00JIaCTAX YMeer: CTaBUTh LEH U
3aaun Ut
pa3pabaTbIBacMbIX
4 CUCTEM
HCKYCCTBEHHOTO
MHTEIJIeKTa
Bnageer:
HEO0OXOTUMBIMH
3HAHHUSAMH o
MMOCTAaHOBKE 3a/1a4 B
obylacTh  HEWPOHHBIX
cere
HOIIK-6.3 (40.011 | 3maer: ocHoBHbIe | Tect mo pazneny 5 Bompoc Ha 3a4ere 6-22
A/02.5 3H.2) | goctwxkeHus B obmactu | JlabopaTopHble pabOTHI
OTevecTBeHHBII U | MAaIIMHHOTO OOyueHHs | 1o pasmeiam 6-7
MEKIyHapOIHBIM ONBIT B | YMeeT: NIPUMEHATH
UCCIIEIOBAaHUU OTEUECTBEHHBIN u
MaTeMaTHYECKUX MEXKIYHAPOHBIN OIBIT
Mojiefiel B TPHUKIAJHBIX | 10 pa3pabotke
5 | obmactsax HEHPOHHBIX ceTeit
Bnaneer:
HEO0OXOIUMBIMH
3HAaHUSAMU
OTCUYCCTBECHHOI'O u
MEXTyHAPOIHOTO
OMbITa MO  AHAIU3Y
JaHHBIX
NOIIK-6.10 (40.011 | 3naer: kak mpoBoAWTH | JlabopaTopHbIE PabOTHI Bomnpoc Ha 3auete 26-28
A/02.5 Tn.2) IlpoBenenne | HaONrOICHAS U | o pasnenam 6-7
HaOIIOAEHU I U | u3MepeHHs B oO0JacTH
M3MEpEHHU, COCTAaBJICHUE | MAIIMHHOTO O0yJYeHUsI
ux OIHUCaHUM u | YMmeer: popMyIupoBaTh
(hopMyITUPOBKA BBIBOJIOB | BBIBOIBI 1o
6 | npu MPOBEJICHUH | Pa3pabOTaHHBIM Ha
Hccae0BaHut ocHoBe UM mopensim
MAaTE€MaTHYCCKUX Bna;[eeT: 3HAaHUSIMHU O
MOI[eHeﬁ B TNPHUKIAAHBIX MeToaax MMPpOBEACHUA
o0acTsIX U3MEPEHHI  KadecTBa
pa3paboTaHHBIX
MoJenen

HOK333Te.]'ll/l, KPUTCPHUH M ILIKAJIA ONEHKH C(l)OpMI/[pOBaHHI)IX KOMIIeTEeHI I

CooTBeTcTBHE YPOBHEI 0CBOCHHS] KOMIIETEHIIUH IMJIAHUPYEMbIM
K pe3yJbTaraM 00y4eHUsl H KPUTEPHUSIM WX OLIEHNBAHUS
oau = = =
A NMOPOroBbIi 0a30Bblii MPOABHHYTHI
HAMMEHOBaHHe
Ouenka
KOMIeTEeHIHH
Y10BJIETBOPUTEIBHO
Xopomio / 3a4TeHo OT1in4HO / 32a4TEHO
/ 3auTeHo
I1K-6 CnocobeH | 3nams: 3a7a4u | 3Hame: OCHOBHBIE | 3HaMY: METO/IbI
MOJIEITUPOBATH MAIITUHHOTO OOYUCHHUS;, | THIIBI 3ajad, | POBEICHNUS
MPUKIIaHbIE Ymems: craBuTh 1I€NM | pemiaeMble C | 9KCHEPUMCHTOB u
(6u3Hec) mpoIeCcChl U | pa3pabaThIBACMbIX TIOMOIIIBIO Habymonenuii B 06macT
IPEIMETHYIO 00IaCTh | CUCTEM HENPOCETEBBIX HCHPOCCTCBRIX




CooTBeTcTBHE YPOBHElH 0CBOCHHMSI KOMIIETEHIIUH IJIAHUPYEMbIM
pe3yJbTaTaM 00y4eHHUsl U KPUTEPUSIM UX OLleHHBAHUS

Koa n " = =
HAHMMEHOBaHHE ITOpOroBeIH 0a30BbIi NPOABHHYTHIN
KOMIIETCHIM U Onenxka

Y10B1€TBOPUTEIBHO
Xopomo / 3a4TeH0 OT1aM4YHO / 32UTEeHO
/ 3a4TeHo
HCKYCCTBEHHOI'O TEXHOJIOTHI1 TEXHOJIOT Uit
WHTEIUIEKTa Vmems: npuMmeHsaTh | Ymemb: 00600maTh u
Braoemw: OTEYECTBEHHBII u | oOpabaTbIBaTh
uHpOpMAarmei 0 | MeXTyHapOIHBIN nHpopmaIuio JUIS
crocobax PEILIEHHS | OTBIT pEIIeHUs 3a1ay | AaJIbHEHIIEro e€
pa3IMYHbIX 33Ja4 | MalIMHHOTO [IPUMEHEHUS B
MIPUKJIAHON o0yueHus 3aJa4ax MAalluHHOIO
MHPOPMATHKA ¢ | Braoemy: oOyueHus
TIOMOIIIBO OTEUYECTBEHHBIM u | Braoems:
HEHUPOCETEBBIX MEXIYHAPOAHBIM OCHOBHBIMH
TEXHOJIOTHIA OIBITOM pelicHus | SHaHUSMH,
Bakanasp 3a1a4 aHanu3a | HEOOXOMMMBIMU  [IPH
noxaswvigeaem HE | IaHHBIX. IIPOBEACHUHN
JNOCTAaTOYHBIA YPOBEHb | bakanasp IIPEABAPUTEIILHOIO
3HaHUW y4eOHOTO W | nokasvieaem aHalln3a NaHHbIX
JIEKIIUOHHOTO JIOCTaTOYHBIN bakanasp
Marepuana, HE B | ypOBEHb noxasvieaem HE
MIOJIHOM o0beme | mpoeCcCUOHANIBHBIX | TOJIBKO BBICOKHIA
BJIaJeeT 3HAHUM, CBOOOJIHO | YPOBEHb
MPaKTHYECKUMU onepupyeT TEOPETHYECKUX
HaBbIKAMH, YYBCTBYET | IOHATHSIMHU, 3HAaHUU o
ce0s1 HEYBEpEHHO IpHU | METOJaMU OllCHKH | AUCIMIIIMHEC, HO H
aHanuse MPUHATUS ~ pPELIEHUH, | IPOCIEKUBACT
MEXKIUCUUIIMHAPHBIX | UMECT MPEACTABICHUE | MCKIUCIUIIIMHAPHBIC
cBa3el. B orBere He | O CBSI3H. YMmeer
BCErJa TMPHUCYTCTBYET | MEXIUCIUIUIMHAPHBIX | YBA3BIBATH  3HAHUA,
JIOTUKA,  apryMEHTHI | CBA3SX, yBSI3bIBAET | MIOJYYCHHBIE pu
IIPHUBJICKAIOTCA 3HAHMUS, MOOJyYCHHbIC | M3yYCHHHN Pa3JIMIHBIX
HEJIOCTaTOYHO BECKHE. | IIPH W3y4EeHUH | AUCLUIIINH,
Ha MOCTABJIEHHBIE | PA3JTUYHBIX aHATM3UPOBATh
BOIIPOCHI JUCUUIUIMH,  yMeeT | IPAKTHYECKue
3aTPYyIHSETCS C | aHaIU3UpPOBAThH CUTYaIlNH,
OTBETaMH, MOKa3bIBAET | MPAKTUYECKUE MPUHUMATh
HEJOCTATOYHO CUTYaIIUH, HO | COOTBETCTBYIOLIUE
ri1yOOKHe 3HaHUS. JIOTITyCKAaeT HEKOTOpbIe | PCIICHUS. Ortser,
norpemHocTy. OTBeT | MOCTPOEH  JIOTUYHO,
IOCTPOEH  JIOTUYHO, | MAaTEpHall M3J1araeTcs
Marepuan usjaraercs | 4€TKOo, SICHO,
XOPOIIAM  SA3BIKOM, | XOPOIIUM  SI3BIKOM,
MIPUBJIEKACTCS apryMEHTHUPOBAHO.
uadopmaTuBubiii  u | Ha Bompockr oTBeyaer
WJUTFOCTPUPOBAHHBINA | KPAaTKo,
MaTepual, HO TpHU | APTYMEHTHPOBAHO,
OTBETE JIOITYCKAET | YBEPEHHO, o
HEKOTOpbIE CYILLECTBY

MTOTPEITHOCTH.




Kon n
HaNMEHOBaHHE
KOMIIETeHIINH

CooTBeTcTBHE YPOBHElH 0CBOCHHMSI KOMIIETEHIIUH IJIAHUPYEMbIM
pe3yJbTaTaM 00y4eHHUsl U KPUTEPUSIM UX OLleHHBAHUS

MOPOroBbIN 0a30BbIi NMPOJABUHHYTHIN
Ouenka
Y10BJIETBOPUTEJIBHO
o P Xopomo / 3a4TeH0 OT1aM4YHO / 32UTEeHO
/ 32a4TEeHO

Bomnpockl,
3aJlaBaeMble
npenojaBaTesieM, He
BBI3BIBAIOT
CYIIECTBEHHBIX
3aTPYyJHECHUI

OIIK-6 Cnocoben
AHATM3UPOBATH U
pa3palaTbIBaTh
OpTraHU3aIMOHHO-
TEXHUYECKUE U
SKOHOMHUYECKHUE
IIPOILIECCHI C
IPUMCHECHUEM
METOJIOB CHCTEMHOI'O
aHajn3a u
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS

3namoe:. nean u 3aJa4un

BHCAPCHUA CHUCTEM
HUCKYCCTBCHHOI'O
HWHTCIIICKTa B

€CTECTBEHHBIX HayKax
Ymems: craButh nenu
u 3a1aumn TUTSt
pa3pabaThIBaeMbIX
CUCTEM
HCKYCCTBEHHOTO
WHTEJJIEKTa
Braoemy:
He00XO0AUMBIMU
3HAHHUSIMH 1o
MOCTAaHOBKE 3aJlady B
o0jacTu  HEHpPOHHBIX
ceren

bakanasp
nokasvleaem HE
JIOCTATOYHBIN YPOBEHb
3HaHUl y4yeOHOro W
JIEKIIMOHHOTO
Marepuaiga, He B

TOJTHOM o0BeMe
BJIAaiceT
Hp AKTUYCCKNUMU

HaBbIKaMHU, YYyBCTBYET
ce0s. HEYBEpEeHHO NpHU
aHaln3e

MEX THCIATITAHAPHBIX
cBsa3eil. B orBere He
BCETJa TMPHUCYTCTBYET
JIOTUKA,  apTyMEHTHI
MIPUBIIEKAOTCS
HEIOCTATOYHO BECKHE.
Ha MIOCTaBJICHHBIE
BOIIPOCHI
3aTPyAHSIETCS c
OTBETaMH, IOKa3bIBACT
HEIOCTATOYHO

3namv. OCHOBHBIE
JIOCTHIKCHUS B
0071aCTH MaIIMHHOT'O
00y4eHus

Ymemo: npumensTs
OTCUYCCTBCHHBIN U
MEXIyHAPOAHBIN
OIIBIT MO pa3paboTKe
HEHWPOHHBIX CETEH
Bnaoemw:
HE0OXOAUMBIMHA
3HAHUSAMU
OTE€YECTBEHHOI'O u
MEXIyHApOAHOTO
OMbITa 1O AaHAIU3y
JTAaHHBIX

bakanasp
nokKasvleaem
JOCTaTOYHBIN
YPOBEHb
npodeccrnoHaIbHbBIX
3HAHHUM, ¢BOOOIHO
onepupyeT
[IOHSATHSIMH,
METOAaMH OLICHKH
NPUHATUS ~ PELICHUH,
HMMEET MpeACTaBICHUE
0
MEXIUCIUTITMHAPHBIX
CBSA3SX, YBSI3BIBACT
3HaHUS, TOJYyYEHHbIE
pu M3y4EHUHN
pa3IMYHBIX
JMCIHATIINH,
aHAIM3UPOBATh
MPaKTUYECKHE
CUTYyalluH, HO
JIOTTyCKaeT HEKOTOPhIE
norpemHoctd. OTBET
MOCTPOEH  JIOTHYHO,

yMeeT

3namy: KaK
MIPOBOJNTH
HaOJIFOJEHUS u
u3MepeHus B o0jacTu
MaIIMHHOTO
oOyueHus

Ymemy:
dbopmynHupoBaTh
BBIBO/IBI o
pa3paboTaHHBIM  Ha

ocHoBe UM monensam

Bnaoemws. 3naHMAMUN
0 MeTo1ax
MIPOBEACHUS
W3MEpPEHU KaudecTBa
pa3pabOTaHHBIX
Mojejien

bakanasp
noxasvieaem HE
TOJBKO BBICOKHH
YPOBEHb
TEOPETHUECKUX
3HAHUU o
JUCIUIUIMHE, HO H
MIPOCIIEKUBAET
MEXIUCITUTUTMHAPHBIC
CBSI3H. YmMmeer
YBS3BIBATh  3HAHUS,
MOJIyYEHHBIE npu
M3yYEHUN Pa3IMYHBIX
JUCIUTLINH,
aHATM3UPOBATH
MPaKTUYECKHE
CUTYaIIlHH,
MIPUHUMATh
COOTBETCTBYIOIINE
peLeHus. Orger,
MMOCTPOEH  JIOTUYHO,

MaTepuan Hu3laraercs
YETKO, SICHO,




CooTBeTcTBHE YPOBHElH 0CBOCHHMSI KOMIIETEHIIUH IJIAHUPYEMbIM
pe3yJbTaTaM 00y4eHHUsl U KPUTEPUSIM UX OLleHHBAHUS

Koa n " = =
NOPOroBbIi 0a30Bblil NPOJABUHYTBIH

HaMMEHOBaHHUe

Ouenka
KOMIIeTeHIUH
Y10B1€TBOPUTEIBHO
Xopomo / 3a4TeH0 OT1aM4YHO / 32UTEeHO
/ 32a4TEeHO

FHY6OKI/I6 3HaHMHA.

MaTepuan HU3Jaraercs
XOpOIIMM  SI3BIKOM,
IIPUBJICKAETCS
UHPOPMATUBHBIA U
WJUTIOCTPUPOBAHHBIN
Marepuayl, HO IIpHU
OTBETE JIOITYCKaeT
HEKOTOPBIE
MOTPEIIHOCTH.
Bormpocsl,
3aJlaBaeMble
IIpenojaBaresieM, He
BBI3bIBAIOT
CYILIECTBEHHBIX
3aTPYJHEHUN

XOpOILIUM  SI3BIKOM,
apryMEeHTHPOBAHO.

Ha Bonpock! oTBevaer
KpaTKo,
apryMeHTHPOBAHO,
YBEPEHHO, 1o
CYLIECTBY

TunoBble KOHTPOJIbHBbIE 3a/IaHUSI WJIM HHbIE MaTepHaJibl, HeoOXOoaAuMbIe Jisl
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB MU (MJIH) ONBITA JESATEJIbHOCTH, XapaKTePH3YIIIUX
Tanbl (GOPMUPOBAHNSI KOMIIETEHIMI B Npolecce 0CBOEHUs 00pa30BaTeIbHON MPOrpaMMbl

IIpumep TectupoBanus no pasaeay «Beeaenue B UH. Ucropus, onpeneiienue, CTpyKrypa,
MOHATHS

Yro takoe DeepBlue?

a) Kommnbrorep, npuMeHSBIIUICS JUIsl TUarHOCTUKY 3a00neBanuii B 1970-x rogax
6) Komnetorep, npomeammuii Tect Triopunra B 2014 rogy
B) KommnbroTep, moOeauBmnii yeMnuona mupa 1o urpe B ro B 2015 roxy

r) KommnbroTep, mobenuBiuinii ueMnmoHa Mupa 1o maxmaram B 1997 rony.

Yro takoe GPT-3?

a) HeiiponHas cetb, pacno3Haromas o0beKThl Ha N300paKEHUSIX TOUHEE YeloBeKa
6) HeiipoHnHas ceTh, mobeauBIIas YeMIIMOHA MUpPa IO UTPE B IO
B) HeliponHas ceTb, cTapsias MEAUIIMHCKUE TUArHO3bI ¢ 99% TOUYHOCTHIO

r) HeilponHass ceTb, reHepupyromas TEKCTbl Ha E€CTECTBEHHOM SI3bIKE C YPOBHEM

KayecTBa OJIU3KUM K YCIIOBEYCCKOMY

Kakoe n3 nepeuncnennsix nousatuiit HE Bxoaut B nonsarue NN?

a) ['myOunHOe 00y4eHue
0) AHAJIIUTHUKA TaHHBIX

B) DKCHEPTHHIE CUCTEMBI
r) MamunaHoe o0yueHue

Bribepure BepHOE yTBEp)KICHHE




a) VIckyCCTBEHHBII HMHTEIJIEKT — 3TO CJIOKHOE TIOHATHUE, HE MMEIOIIEe YETKOIro
OIpeIeNIEHUs ¥ BKJIIOYAIOIIEe pa3IMyHble 001aCTH MaTEMAaTUKH, HHPOPMALIMOHHBIX TEXHOJIOTUI
u J1p.

0) MckyccTBEHHBIM HMHTEUIEKT - 3TO poOOT i OOIIEHUs € JIIOJAbMH IOCPEICTBOM
TEKCTOBOTO HHTep(eiica, paspaboTannblii Ananom Trropunrom B 1950 roxy

B) MICKycCTBEHHBINI MHTEIUIEKT - 3TO YETKO OIPEJeIEHHOE IIOHATHE, O3Hayarolee
CO3/1aHHME€ MAIIMHBI, [IOBTOPSIOIIEH YMCTBEHHBIE ITPOLIECCH] YEIOBEKA

Jns gero MokeT ObITh moje3Ho mpumeHsATh MM B GaHke (HECKOIBKO MPaBUIIBHBIX
OTBETOB)?

a) ABTOMAaTH3alUs BbIJJAYM HAIMYHBIX CPEACTB

0) ABTOoMarm3alus padoThl BCEro MepcoHaia baHka

B) ABTOoMaTHu3aius oOpaboTKH JOKYMEHTOB

r) ABTOMaTH3ausi pabOTHI C KIIMEHTaMHI

B dem coctout Tect Trropunra?

a) YenoBek Mojy4yaeT OTBEThl Ha BOIPOCHI OT JAPYroro 4YejJoBeKa M OT KOMIIbIOTEpa
«BCIICTIYIO» U JOJKEH OMPEIeNnTh, KTO U3 COOECETHUKOB — KOMITBIOTED

0) MammHa J0KHA «BBDKUTHY B CIIOKHOW, MCKYCCTBEHHO 33/IaHHOW Cpefie, ¢ KOTOPO
OHa B3aUMO/JICHCTBYET OCPEACTBOM HEKOTOPOI'O MEXaHU3Ma

B) UenoBeKy MOKa3bIBalOT CEPUIO KAPTHH, U OH JOJKEH BBLICIUTD T€, KOTOPBIE CO3/IaHbI
MalIuHOMN

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

a) Mopenb BocIpusATHS MHPOPMAIIMH IT1a30M YellOBEKa

0) Mogens BocnpusTUS HHOOPMAIIMH MO3TOM YeJIOBEKa

B) Mojenb 4yeroBeuecKoil pyku

r) Moaens BocnipusiTusi ”HPOPMAIIUU MO3TOM MBIIIH

[Tponomxkure pazy:

OOwMii NCKYCTBEHHBIN MHTEIIIEKT

a) Pemaer pa3sHOOOpa3HBIE CIOXKHBIE WHTEIUICKTYaJbHBIE M TBOpYECKHE 3amayd (Ha
CEeroJiHs He MPEeJCTaBIsIeTCs BO3MOXKHBIM pa3paboTaTh)

0) Pemaer KOHKpeTHble MHTEIUIEKTyalbHble 3a7aud (pa3paboTaHbl CHUCTEMBI JJIf
pas3JINYHbIX 3a7a4)

B) Pemraer ueTko TmOCTaBJICHHBIE 3aqaud, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIC
a¢(eKTUBHBIE ANTOPUTMBI (HCIIONIB3YeTCsl TOBCEMECTHO)

[Tponomxute ppasy:

VY3K0-crienuanu3upoBaHHbIM HCKYCTBEHHBIM HHTEIIIIEKT

a) Pemaer pa3sHoOOpa3HbIE CIOXHBIE WHTEIUIEKTyaJlbHble M TBOpYECKHE 3agaud (Ha
CETO/IHsI HE MPE/ICTaBIsIeTCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIE MHTEIJIEKTYallbHbIe 3a4a4uu  (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 33]a4)

B) Pemaer d4eTko mocCTaBiIEHHBIE 3anadyd, Uil KOTOPBIX M3BECTHBI KOHKDPETHBIE
3¢ (deKTUBHbBIE ANTOPUTMBI (UCTIOIB3YETCS TOBCEMECTHO)

[Tponomxkure pazy:

[IporpamMmmupoBanme

a) Pemaer pa3HooOpa3HbIe CIIOKHBIE HWHTE/UICKTYaIbHBIE M TBOpPYECKHE 3ajadyu (Ha
CETO/HSI HE MIPEICTaBISIETCS] BO3MOXHBIM Pa3padoTaTh)



0) Pemaer KOHKpeTHBIE MHTEIUICKTyalbHBIC 3amaud (pa3paboTaHbl CHCTEMBI IS
Pa3IMYHBIX 3a/1a4)

B) PemaeT deTko TOCTaBIEHHBIC 3aladyd, JISI KOTOPBIX M3BECTHBI KOHKPETHBIC
3 PeKTUBHBIC AITOPUTMBI (MCITOIB3YETCS TTIOBCEMECTHO)

Bribepute BepHoe  yrBepxkacHHEe: COBpPEeMEHHBIM  HCKYCCTBEHHBIM  MHTEIUICKT
OCHOBBIBAETCS Ha...

a) OO0y4yeHUHN aJIrOPUTMOB, CIIOCOOHBIX pellaTh 3aJauT, aHAJIOTHYHbIE TEM, YTO pellaeT
YEJIOBEK

6) V3yyeHnu u KOMIBIOTEPHOM MOBTOPEHUU CTPYKTYPhI YEIOBEYECKOTO MO3Ta

B) Co3/1aHUN UCKYCCTBEHHOT'O MO3Ta Ha OCHOBE OMOTEXHOJIOTHIA

JlabopaTopuble padoTbl 1m0 TemMaM «OcBoeHHe 0a30BbIX HABBIKOB PaldoThl €
cucremoiit MatLaby», «Kiuaccupukanusi ¢ moMombl mNepcenTpoHa», «ANMPOKCHUMAIIHS
¢ynknun npu nomomm HHC», «Knaccupukamuss ¢ nomombio cereii Koxonenay,
«HeiipoceTeBoe pacno3HaBaHue u3o0paxeHuii», «HeilipocereBoe NPOrHO3MpoBaHUe
BPEMEHHBIX PSAJA0B» BBINOIHIIOTCS N0 Y4eOHUKY «MoaenupoBaHue HEHPOHHBIX ceTell B
cucteme MatLab: naboparopusrii npaktukym / M. I'. loppep ; Cu6l'Y um. M. @. Pemernesa. —
Kpacnosipck, 2021. — 98 c».

JlabopaTopHasi paGoTa o Teme: «AJTOPUTM OOPATHOI0 PACIIPOCTPAHEHHS OIIMOKI)
1) peanusyiite anroput™M OOpaTHOrO pACIPOCTPAHEHHs OLIMOKM Ha MHpUMEpe Kiacca
Perceptron()
2) 00y4nTe ¥ MPOTECTHPYITE MEPUENTPOH HA CICHEPUPOBAHHBIX U PEANbHBIX JTAHHBIX
(patisl ¢ peaabHBIMU JaHHBIMH ITOMEIICHBI B MAnKy /data B 3TOH ke TUPEKTOpUN)
3) cpaBHHUTE KauecTBO paboThl Baiero kimacca ¢ kimaccom u3 Oubmumoreku scikit-learn
(sklearn.linear_model.Perceptron()

JlaGopaTropuas pa6ora no Teme: «OcHoBbI (ppeiimBopka PyTorchy

Bagaua 1.

1). CoznaiiTe nBa BelECTBEHHBIX TeH30pa: a pasmepoM (3, 4) u b pasmepom (12,)
2). Cospaiite TeH30p C, SBIAOLMIicS TeH3opoM b, HO pasmepa (2, 2, 3)
3). BeiBenuTe nepBblil cTONOEI MAaTPULIBI @ C TOMOIIbIO HHJIEKCAIIUH

3anaya 2.

1). Co3naiite aBa BEIIECTBEHHBIX TeH30pa: a pasmepoMm (5, 2) u b pasmepom (1,10)
2). Coszpaiite TeH3op ¢, ABIfAOIMICA  TeH3opoM b, HO pasmepa (5, 2)
3). [IpousBenute Bce apudMeTUUECKHE ONepaIliy C TEH30paMH a U ¢

3anayva 3.

1). Coznaiite TeH30p IEIbIX uncen images pazmepHoctu (100, 200, 200, 3) (MoxHO
uHTEeprpeTupoBaTh 3T0 Kak 100 xapTrHOK pasmepa 200x200 ¢ Tpems IBETOBBIMU KaHAJIaMHU, TO
ectb 100 nBeTHbIX N300pakenui 200x200). 3anoaHUTE €ro HyIIMU

2). Cnenaiite Tak, 4ToObI y 1-0i IO MOPAIKY KapTUHKM ObLIa HapHcoBaHa Oeras mojoca
TOJIIIIMHOW JBa MUKCENS B CTPOKaX, KOTOPhIE COOTBETCTBYIOT HOMEPY KapTUHKU. Hampumep, y 3-
eil mo mopsiIKy KapTUHKU Oenas mosocka Oyaer 3aHuMarh 6 U 7 cTpoku, y 99 -- 198 u 199.
Crnenatp Oenyro CTpOKY MOKHO, 3alIMCaB B STYEHKHU TeH30pa yncio 255 (1o BceM TpEM KaHalaMm).
BriBenuTe nmapy npumepoB ¢ HoMoIobko pylot

3). [locuuraiiTe cpenHee TeH3opa images mo 1-oif ocu (1Mo CyTH - CpeaHss KapTUHKA),
YMHOXbTE€ TOJXy4eHHBIH TeH3op Ha 70. Hapucyiite ¢ momomsio pyplot, 1oKHA HOTYYHUTHCS
cepas KapTUHKa (IIpU B3STHHM CPEHEro HyKHO mpuBecTu TeH30p K float ¢ momomikto .float(), mpu
OTPHUCOBKE OOPATHO K int ¢ mOMOMIbIO .int())

3anada 4.



Hanummure ¢ynkuuio forward pass(X, w) (w0 BXoauT B W) Ui OJHOTO HEWpoHa (C
curmon10i) ¢ momortisio PyTorch

3anaya S.

1) Ilepeitnure Ha Google Colaboratory, yto6b1 padorare ¢ GPU. 3arpysure Tyna 3TOT
HOyTOYK (Upload notebook)

2) B Colab naxxmute B MeHIO cBepxy: Runtime -> Change Runtime Type -> GPU, rue
M3HavyajabHO CTOMT None

3) OOwsBuTe TeH30p a pasmepa (2, 3, 4) u TeHzop b pasmepa (1, 8, 3) ma GPU,
WHUIWIH3HPYUTE UX clydaitHo paBHOMepHO (.uniform ()

4) 3arem m3meHute Gopmy TeH30pa b, 4TOOBI OHA coBmagana ¢ (GopMol TeH30pa a,
MOJIyYHUTE TEH30D C

5) Ilepemectute ¢ Ha CPU, nepemecture a Ha CPU

6) OGepuuTte ux B Variable()

7) O6wsBuTe TeH30p L = torch.mean((c - a)**2) u mocuuraiite rpaguent L 1o ¢ ( To ecTh
oLoc)

8) BeiBenute rpagueHt L o ¢

JlabopaTopHas padora no teme: «CBEPTOUHBbIE HEHPOHHBIE CETH»
1. Hanumure cBépTouHylo HeiipoceTh Ha ¢peitmBopke PyTorch u mportectupyiite eé
paboty Ha naracere MNIST.
2. Monudunupyiite pazpaboTaHHYI0 B MpeAbIAYyIIEeM MYyHKTE CBEPTOUHYIO HEHPOCETh
1o/J1 3a/1a4y KiraccuuKaIiy BUI0B 01ek /16l (1atacetr FashionMNIST).

DoH/ OLIeHOYHBIX CPeACTB /sl IPOBeAeHUs] IPOMEKYTOYHOM aTTecTaluu
Bonpocs! 1151 NOATOTOBKH K 3a4eTy
Uctopus pazsutus M. OcHOBHBIE 3TaIIbI.
O06nacTu UCKYCCTBEHHOT'O MHTEIJIEKTa
TexHomoruu padoThl C OOIBIIMMHU JAHHBIMU
BBenenue B HeilpoHHBIE ceTH U uctopus passutus HC
Hcropust pa3BUTHSA HEUPOHHBIX CETEN
[ToaroToBka gaHHBIX 1Sl HEHPOHHOI ceTH. O0yueHrne HEHPOHHBIX CETEH.
[TepcenTpoH. AITOpUTM 00PATHOTO PACTIPOCTPAHECHUS OIINOKH
Onrtummusaropsl (SGD, SGDM, Adam)
3anava kiaccu(UKalMy B HEHPOHHBIX CeTsIX. MeTpuKH B 3aJjauax KiIacCUPUKAUU
10 3aa4ya perpeccuy B HEMPOHHBIX CETSAX. METpUKH KauecTBa pErpeccun
11. Kunacrepusaius HeHpOHHOH ceThio. MeTpUKH B 33/1a4ax KilacTepu3aluu
12. 3anaua MOHMXEHUS pa3MEPHOCTU. ABTOKOINPOBIIHUK
13. OGHapyxeHHe HEJ0- U epeo0yUeHUsT HEHPOHHBIX ceTeil. MeTo sl G0pPBOEI ¢
nepeodoydeHnem
14. Cséprounas HellpoceTh
15. TlomynsipHble apXUTEKTYpPbI CBEPTOUHBIX CeTei
16. Hetipoceru B 3a1a4ax Kiaccu(DHUKAIK, TETCKIIUN H CETMCHTAIIAN
17. Merpuueckue 3a1a4u
18. Ayrmenranus u Texuuka Transfer Learning
19. TI'enepaTHBHO-COCTS3aTEIbHBIE CETH
20. PekkypeHTHBIC U IByHAIIPABIICHHBIC HEHPOHHBIE CETH
21. LSTM-cetn
22. Mexanu3M BHUMaHus. Tpanchopmep
23. TlomynsipHbIe apXUTEKTYpHI HEWpOceTel st paboOTHI C TEKCTOM
24. Tlaket Neural Networks Toolbox cpeast Matlab
25. Pabora ¢ Heipocetsio B rpaduueckom pexrme (NNStart) B cpene Matlab

CoNR~ LN E



26. TToaroroBka JaHHBIX JJIs HEHPOCETH C MOMOIIBIO OnbaroTeku Pandas
27. OOy4eHue HelpoceTH U MOJACUET METPHK ¢ MOMOIIbI0 OudmroTeku Sklearn
28. OcHoBrI (ppeiimBopka PyTorch

4.2 Meroanyeckue MaTepuaJibl, ONpee/siioliie NpoueAypbl OLeHNBAHUSA 3HAHUI,
YMeHHUil, HABbIKOB W (WIH) ONbITA JIeSATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(opMupoBaHus KOMIETEHIH I

[IpomexyTouHas aTTecTalus TPaJUIHOHHO CIYXaT OCHOBHBIM CPEICTBOM OOecreueHust
B yueOHOM Tmpolecce «OoOpaTHOW CBsA3M» MEXAYy MpenojaBareieM M 00ydarommmcs,
HEOOXOUMOM JJIsi CTUMYJUPOBAHUS PAOOTHl 0OYYAIOIIMXCS U COBEPIICHCTBOBAHUS METOAMKHU
NPEernoIaBaHusl YUeOHBIX JUCIUTIINH.

HroroBoii (opmoii KOHTpossi cHPOPMUPOBAHHOCTH KOMIIETEHIIMM, OOYyYaroImIUXCs IO
muciumuinHe «HelipocereBble TexHOIOrMM» siBseTcs 3a4eT. CTyneHThl 00s13aHbl caTh 3a4eT B
COOTBETCTBUH C PACIHCAHUEM U YYEOHBIM IJIAHOM.

3ayer mo AMCUUILIMHE MPECIeayeT 1eb OIEHUTh paboTy CTyIeHTa 3a KypcC, MOJTy4eHUE
TEOPETUYECKUX 3HAaHUHM, WX MPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIIUICHUS, MPUOOpETEHUE
HABBIKOB CaMOCTOSITEIbHOM padOThl, YMEHUE NPUMEHATH MOJTYUYEHHbIE 3HAHMS Ul PELICHUS
MPAKTUYECKUX 3a/1a4 U sBIIAETCS (POPMON KOHTPOISL YCBOCHHSI CTYJEHTOM Yy4eOHOM MpOorpaMMel
10 JMCUHUIUINHE, BBITIOJHEHUS MPAKTHYECKUX, KOHTPOJIBHBIX, peepaTHBHBIX Pa0OT.

dopMa poBeACHUS 3a4eTa: YCTHO.

Pesynbrar cpaum 3ayera Mo MpOCIyLIAHHOMY KypCy JOJDKEH OLIEHMBAThCS KaK HUTOT
JIeATEIbHOCTH CTYJEHTa B CEMECTpe, a UMEHHO — IO MOCELAEMOCTH JIEKUUH, pe3yJbTaraM
paboThl Ha JIEKIMOHHBIX U MPAKTUUYECKUX 3aHATUSAX, IPOXOKICHHS TECTOBBIX 3aJJaHUM, peIIeHus
pacueTHO-TpaUUECKUX 3aJaHUNl U 3a/la4y, BBIIOJHEHUS KOHTPOJIUPYEMOW CaMOCTOSATEIbHOU
paboThL.

CryaeHTsl, OpoWIEAIINEe BCE BUAbl HUCHBITAHUH, NPEAYCMOTPEHHBIX OLEHOYHBIMU
CPEICTBAMU IOJIOKUTEIBHO (T.€. MO KaXJOMYy BUAY OLEHOYHBIX CPEJICTB OBUIM IOJIY4EHbI
OIICHKH «yJIOBJIETBOPUTENBHO», W(WIU) «XOPOIIO», W(WUIH) «OTIMYHO») BBICTABISETCS
«3a4TEHOY.

ITpu sTOM nomyckaercss Ha ouHOU (opme oOyueHus nponyck He Oonee 20% 3aHATHIH, C
00s3aTeNnbHOM 0TPaOOTKON MPOMYIIEHHBIX CEMUHAPOB.

CryneHThl, y KOTOPBIX KOJIMYECTBO IPOITYCKOB, MPEBBIIAECT YCTAHOBIECHHYIO HOPMY, HE
BBITMIOJIHUBIIME BCE BHJIbI pabOT M HEYAOBIETBOPUTEIBHO pabOTaBUIME B TEUEHHE CEMECTPA,
IPOXOJAT coOeceoBaHUE ¢ MpernojiaBaTeieM, B BUe YCTHOTO OTBETa Ha OJMH TEOPETUYECKUI
BOIPOC U PEIICHUS OJIHOTO pacYeTHO-TpapUIEeCcKOro 3a/1aHusl.

[IpenonaBaTento mnpeaocTaBiseTCs NpaBO 3aJaBaTh CTYACHTaM JIONOJIHUTEIbHBIE
BOIPOCHI 110 BCEW yueOHO! MporpaMMe AUCIUILITUHBL.

Pesynbrar caaum 3aueTta 3aHOCUTCS IIPENIOAABATEIIEM B BEIOMOCTD U 3a4ETHYIO KHHXKKY.

Kpurepuu onenku 3auera.

OLICHKY «3auYT€HO» 3aCIyKUBAaeT CTYJEHT, OCBOMBIIMI OCHOBHBIE
3HAHUA, YMEHUs, KOMIIETEHIIUH U TeopeTuueckuil marepuan (Paznenst
1-5), uro mpoBepsieTcs MO0 MPU HAMMCAHUU CTYJACHTOM TECTHPOBAHUS
BO BpeMsl CEMECTpa, TMOO IMpHU OTBETE Ha 3a4ETHBIE BOIIPOCHI BO BpEMs
CeCCHU; BBIMOJHUBIIUN Bce J1abOpaTopHbIE pabOTHl, HO BO3MOXHO C
HeOOJIBIIUMHU HEJOUETAMH; IPAKTUUECKHE HABBIKU MPO(ECCHOHATBHOTO
MPUMEHEHUS OCBOCHHBIX 3HAHUN C()OPMUPOBAHEI.

OLICHKY «HE3auTE€HO)» 3aCIy>KUBAaeT CTYIEHT, HE OCBOMBUIMI 3HaHMS,
HE3aYTEHO YMEHUS, KOMIIETCHIIMM U TEOPEeTHYECKUi Marepuaj, JabopaTopHbIe
paboTHI BBIMOJIHUI HE BCe, JMOO BCce, HO C OONBIIUMHU HEAOUYETAMH,
MPAKTUYECKHE HABBIKK HE CHOPMHUPOBAHBI.

3a4TCHO




Memoouueckue pexkomenoayuu, onpeoenaruiue nPoueoypbvl OUEHUBAHUA MECMO8:
OIICHKY «TECT 3a4TEH» MOJy4YaeT CTYACHT, MPaBWIBHO OTBETHBINMN Ha 70 u OoJyiee MPOILIEHTOB
BOITPOCOB.

O1neHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX WHIUBUAYAIBHBIX ICUXO()U3MIECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH WHBAJIHAAM M JIMIAM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0pPOBbS MIPEIOCTABIISCTCS JOMOJHUTEIHFHOE BPeMsl JIJIs IIOJATOTOBKU OTBETA HA 3a4eTe;

— IIpH TPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIUIOB H JIUIL C
OTPAaHHYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS HUCIIOJIb30BAHHE TEXHUYECKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAFOIIUXCS C OTPAHMYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
U WVHBAIWAOB TIPOIEypa OIICHUBAHUS pPE3YJNbTaTOB OOyUYCHHs [0 JUCHUILUIUHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OO0YYCHUs WHBAIUIOB M JIMII C OTpaHHYCHHBIMH
BO3MOYKHOCTSIMU 37I0POBbBS TI0 JUCIHMIUIMHE MPEAyCMaTPUBACT MPEIOCTaBICHHE UHPOPMAITUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM X 370POBbS M BOCIIPUSATHS WH(POPMAIIHH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist JIUI ¢ HApYIIEHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0AUMOi1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas JiuTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKYCCTBEHHOTO MHTEIICKTa . MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-e u3j., crep. — Cankr-IlerepOypr : Jlans, 2021. — 228 ¢. —
ISBN 978-5-8114-8519-2. — Tekcr : anekTpoHHbIH // JIaHb : 371eKTPOHHO-OHOIHOTeUHAsI
cucrema. — URL: https://e.lanbook.com/book/176662 (nata obpamenus: 18.08.2021). —
PexxuMm noctyna: 1y aBTOpH3. 1MOJIb30BaTeNei.

2. Pomanos, I1. C. CuctemMbl HCKYCCTBEHHOTO MHTEIUIEKTa. MoIeTMpOoBaHne HEUPOHHBIX
cereii B cuctreme MATLAB. JlabopaTtopHblii IpakTUKYM : yueOHoe mocobue aist By3os / I1. C.
Pomanos, U. I1. PomanoBa. — CankT-IletepOypr : Jlanb, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcr : anexTponHbIi // JlaHb : anekTpoHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pexxum pocryma: ais
aBTOPH3. MOJIb30BATENCH.

3. XnuBHenko, JI. B. [IpakTrka HelpOCeTEBOro MOICIUPOBaHHUs : yueOHoe rocodue / JI.
B. XnuBnenko, @. A. ITarakoBuu. — Cankr-IlerepOypr : Jlanp, 2019. — 200 c. — ISBN 978-5-
8114-3639-2. — Tekcrt : anextponHbli // Jlanb : anekTpoHHO-0MOMHOTeuHas cuctema. — URL:
https://e.lanbook.com/book/123697 (nara obparmienus: 18.08.2021). — Pexxum nocrymna: s
aBTOPH3. NOJI30BATEIIEH.



JIns 0ocBOCHMS IUCUUILIMHBI MHBAJIUIAMU U JIMLAMU C OTPAHUYEHHBIMHA BO3MOKHOCTSIMHU
3I0POBBSI MUMEIOTCSI M3JAHHUS B DJIGKTPOHHOM BHJIE€ B AJICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaHby.

5.2 JlonosiHuTeIbHAS JIATEPaTypa:
1. MonenupoBanue HEHPOHHBIX ceTeil B cucTteme MatLab : maGopaTopHbIl TPAKTUKYM /
M. T'. Hoppep ; CulI'Y um. M. ®@. PemerneBa. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoauyeckue u3IaHNs:
He ucnonb3yrorcs.

5.4. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe MPo(ecCHoOHATbHbIE 0a3bl
JAAHHBIX U HMHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

Onexmpornno-oubauomeunwvie cucmemol (Ib6C):
1. DBC «IOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogpeccuonanvuvie 6azvi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypuanst uznatennpctsa Wiley https://onlinelibrary.wiley.com/
4,
5.

Hayunas snexkrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3aMaIHbIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
6. HanmonambHas dSneKkTpoHHass OuOMMOTEKa (MOCTYNm K DJIGKTPOHHOW  OMOJIMOTEKe
muccepranuii Poccuiickoit rocynapcrBennoit oudmuoreku (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6udnuorexa um. b.H. Enpumna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nentpa kpucramiorpadudeckux nanubix (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. "Jlextopuym TB" http://www.lektorium.tv/
17. Yuusepcuretckas unpopmannontas cucreMa POCCUS http://uisrussia.msu.ru

HHd)OpMaZ/}MOHHble CnpasovHrble Cucmembsl

1. KoucynwsranT [Lmtoc - cripaBodHast paBoBasi CUCTEMa (JIOCTYI 1O JIOKAJTLHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcuvl c60600H020 docmyna

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

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

3. MuHucTepcTBO HayKu U BbIciIero oopasosanus Poccuiickoit ®denepanuu
https://www.minobrnauki.gov.ru/;
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4. Oenepanbubiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

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

6. Enwnas xosutekius nudpoBbIX 00pa3oBaTEIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt ['ocynapcTBEHHOTO HHCTUTYTA pycckoro a3bika uMeHn A.C. [Tymkuna
"OOpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMaMOHHKIN mopTain "Pycckuii s3b1K" http://gramota.ru/;

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

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

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

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

Cobcmeennvie s1ekmponHble 00pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

1. DnexrpoHHBIHA Katanor Hay4aHoii 6ubmuoreku KyOol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubmuoreka TpyaoB yueHsx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyJIBbHOTO AMHAMUYECKOTO 00y4YeHHs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIUKaIuil 1 KoH(epeHIIHii
http://infoneeds.kubsu.ru/

5. bubmmorexa nHGOPMAIMOHHBIX pecypcoB Kadenpsl HHOPMAITMOHHBIX 00pa30BaTEIIEHBIX
TEXHOJOTHM http://mschool.kubsu.ru;

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

7. DnexkTpoHHBIE OOpa3oBaTeNbHbIE pecypchl Kadeapbl UHGOPMAILMOHHBIX CUCTEM H
TexHosmoruii B oOpazoBanmu KyOl'Y u Hayuno-merommueckoro >xypnama "IIIKOJIBHBIE
I'OAbBI" http://icdau.kubsu.ru/

6. Meroanueckue YyKazaHusi JIA  OOy4YAIOIUMXCH 10 OCBOCHHUIO

AUCHUILIUHBI (MOIYJIs1)

N3yuenne kypca «HelpocereBble TEXHOJOTMW»  OCYIIECTBIAETCS B  TECHOM
B3aI/IMOI[€I\/JICTBI/II/I C ApYyruMu JUCHUITIIMHAMU, CBsI3aHHBIMU C AHAJIN30M JaHHBIX,
HCKYCCTBEHHBIM UHTEIIJIEKTOM U MporpammupoBaHueM. GopMa u criocoObl U3y4eHUs MaTepuana
OTIPENIETISIOTCS C YUETOM ClelMpUKH n3ydyaeMoi Tembl. OJTHAKO BO BCEX Cy4asx HE0OXOAUMO
o0ecrnevynTh COYeTaHHe U3YUYCHUS TEOPETHUECKOTO MaTepualia, HAy4HOTO TOJIKOBAaHUS TOTO MU
WHOTO TIOHSATHUSA, 1aBa€MOT0 B YU4eOHHUKAX M JIEKIHIX, C CAMOCTOATEIbHOM paboTOil CTYyJIECHTOB U
BBITIOJTHCHUEM NPAKTUYCCKHUX 3aI[aHI/II\/JI.

Jlexyuonnoe 3aumamue TpEACTaBIsAeT co00M cHcTeMaTHYecKoe, MOCIeA0BaTENbHOE,
MOHOJIOTHYECKOE W3JIOKEHHUE IMPEIo1aBaTeIeM-JIEKTOpOM y4eOHOTO MaTepuana, Kak IpaBHIIO,
TEOPETUYECKOr0 XapakTepa. Takoe 3aHATHE TMPEICTaBIseT COOOM DIEMEHT TEXHOJIOTUU
MpeJICTaBlICHUsT y4eOHOro Marepuana IMyTeM JIOTUYECKH CTPOMHOTO, CHUCTEMAaTHYECKU
TIOCJICIOBATEIFHOTO U SICHOTO M3JIOKEHHUS C UCTIOIh30BAaHUEM 00pa30BaTEIbHBIX TEXHOJIOTHH.

llenp nexuuu — OpraHu3alvs I[ENCHANPABICHHON IMO3HABATEIBHOW MJEsITeNbHOCTH
00ydJaronuxcsi Mo OBJAJACHHUIO TPOTPAMMHBIM MaTepHajioM Y4YeOHOW AWCIUIUIHHBL YTeHue
Kypca JIEKIIHA ITO3BOJISET JaTh CBSI3aHHOE, ITOCIICIOBATEILHOE W3JIOKCHHE MaTepualia B
COOTBETCTBUM C HOBEHIIMMHU NaHHBIMH HAYKH, COOOIIMTH CIYIIATENIIM OCHOBHOE COJACpKAHHE
peaMeTa B IeJIOCTHOM, CHCTEMAaTU3UPOBAHHOM BHUJIC.

3amaun JEKIUU 3aKII0YaTCs B oOecrieueHuH (OPMUPOBAHUS CUCTEMBI 3HAHHMA IO
yueOHOM JUCHUIUIMHE, B YMEHHUM apryMEHTHPOBAaHO W3JIaraTh HAy4dHBI Marepuan, B
dbopmupoBaHny MPOGHECCHOHATHLHOTO KPYro3opa W OOIIeH KyIbTypbl, B OTPAKEHUU €IIe HE
MOJTYYMBIITUX OCBEIIECHUS B yU4eOHOW JIUTEpaType HOBBIX JAOCTHKEHHHA HAYKHU, B ONTHMH3AIUU
Ipyrux (GopM OpraHH3aIMK YIeOHOTO MpoIiiecca.

JUis TOArOTOBKM K JIEKUMAM HEOOXOAMMO H3yYUTh OCHOBHYIO JIUTEpATypy IO
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3asBICHHOM TeMeé M 00paTUTh BHUMAaHHE HAa TE€ BOIPOCHl, KOTOpPBHIE MpPEIAraloTcs K
PacCMOTPEHHMIO B KOHIIE Kak101 TeMbl. [Ipy n3ydyeHun OCHOBHOM JIMTEPATypPhl, CTYJACHT MOKET B
JIOCTaTOYHOM 00BEME YCBOUTH U YCIIEIIHO pean30BaTh KOHKPETHbIEC 3HAHUSI, YMEHUSI, HABBIKH U
KOMIIETEHIIUH TP BBIIIOJIHEHUH CIEAYIOIUX YCIOBUM:

1) cucremaruueckas pabora Ha y4eOHBIX 3aHATHSAX I10]] PYKOBOJCTBOM IIPEHOJABATENs U
CaMOCTOsTeNIbHAs paboTa MO 3aKPEIUICHUIO MOTY4YE€HHBIX 3HAHUN U HAaBBIKOB;

2) 10OpPOCOBECTHOE BHIMOJIHEHUE 3aJaHUH MTPETIoIaBaTellsl Ha IPAKTHYCCKUX 3aHATHSX;

3) BBISICHEHHE M YTOYHEHHE OTICIBHBIX MHPEINOCHUIOK, YMO3AKIIOUCHUH W BBIBOJIOB,
coJepKalmxcss B y4eOHOM Kypce; B3aUMOCBSI3€H OTIENBHBIX €r0 Pa3JesioB, HCIOIb3YeMbIX
METOJIOB, XapaKTepa UX UCIOJIb30BaHUS B IPAKTHUUECKOM 1€ATENbHOCTH;

4) cONOCTaBICHHE TOYEK 3PEHHs PAa3IMYHBIX aBTOPOB IO 3aTparMBacMbiM B y4eOHOM
Kypce mpobiiemMaM; BBISIBIEHHE HETOYHOCTEH M HEKOPPEKTHOTO W3JIOKEHUS Marepuana B
HEPUOJIMYECKOH U CrelnallbHOM JIUTEpaType;

5) pa3paboTKa HpeIIoKEHUI PEroIaBaTesI0 B YaCTH JOPAOOTKU U COBEPIICHCTBOBAHHS
y4eOHOro Kypca.

Jlabopamopnvie 3anamus — ABIAOTCS GopMoil yueOHOM ayAMTOpHON paboThl, B paMKax
KOTOPOH (OPMHPYIOTCS, 3aKPEIUISIOTCS M TPEACTABIAIOTCS CTYACHTAMH 3HAHHSA, YMEHUS U
HaBBIKM, UHTEIPUPYIOIIUE pPE3yJIbTaTbl OCBOCHUS KOMIIETEHLUH Kak B JICKIIMOHHOM (opMmare,
TaK B Pa3NUYHBIX (OpPMax CaMOCTOATENbHON paboThl. K KaKmoMmy 3aHSATHIO MperoaaBaTelieM
(bopMynUpYIOTCS MPAKTUYECKHE 3a/aHusi, TPeOOBaHMS M METOJMYECKHE PEKOMEHJALUU K HX
BBITNIOJIHEHUIO, KOTOPBIE MPEACTABIAIOTCA B (DOHAE OLIEHOYHBIX CPEACTB YU€OHOM TUCIUIUINHBI.

B xone camonoAroToBkH K jJa0OpaTOPHBIM 3aHATHUAM CTYJEHT OCYLIECTBISET cOop U
00paboTKy MaTepHajoB IO TEMAaTHKe JIAOOPATOPHOU pabOTHI, UCIONIB3YSI IPU 3TOM OTKPBITHIE
UCTOYHUKHA HMH(popMaruu (MyONMKalMK B HAYYHBIX H3JaHUSIX, aHAIUTHYECKHUE MaTepHUAIIBL,
pecypcel cetu MHTepHET M T.I.), @ TakXKe NPAKTUUYECKUH OMNBIT M JIOCTYIHbIE MaTepUabl
00BEKTa UCCIICIOBAHUS.

KoHTponb 3a BBINOJIHEHHEM CaMOCTOATENBHOM pabOThl MPOBOAMTCA IPH HU3YYEHUH
KaKJO0W TEMbl JUCLMILIMHBI HA JIA0OPATOPHBIX 3aHATHUSX.

CamocrosiTenbHast paboTa CTyIAEHTOB mo aucuuiuinHe «HelipoceTeBble TEXHOIOTMN»
IPOBOJUTCS C LIENbIO 3aKPEIUIEHUS U CHCTEMaTHU3alud TeOPETUUECKUX 3HaAHUH, pOpMUPOBaHUS
IPAKTUYECKUX HABBIKOB IO KX IPHUMEHEHHUIO IMpH pEeUIeHHH 33Jad 10 HEeWpPOCEeTEeBbIM
TtexHosorusiM. CamocTosiTenbHas paboTa BKIIIOYAET: H3Y4YEHHE OCHOBHOM M JHMTEparyphl,
npopaboOTKy M MOBTOpEHHE JIEKIMOHHOIO MaTepuaia, Marepuana ydeOHOM M Hay4yHOH
JUTEpaTyphl, MOJATOTOBKY K J1a0OpaTOPHBIM 3aHSTHUAM, a Takke K KOHTPOJIUPYyEeMOM
CaMOCTOSITENIbHON paboTe

CamocrosiTenbHass paboTa CTYAEHTOB IO JAaHHOMY Yy4e€OHOMY Kypcy MHpeiroaraer
MO3TAITHYIO MOATOTOBKY MO KaXKJIOMY Pa3/iely B paMKax COOTBETCTBYIOIINX 3a/laHUM:

IlepBbIif 3Tanm camMOCTOATENBHOM pPabOTHI CTYAEHTOB BKIIIOYaeT B ce0s THIaTEIbHOE
U3Y4YEHHE TEOPETHMUECKOr0 MaTepuaja Ha OCHOBE JIEKIIMOHHBIX MaTepHalIoB IpernojaBaTelis,
PEKOMEHIYEMBIX pa3JeIOB OCHOBHOW JIMTEpaTypbl, MAaTEPHAIOB INEPUOANYECKUX HAYYHBIX
U3JaHUH, HEOOXOMUMBIX JUISI OBJAJEHHs TMOHATHMHHO-KaTerOpUajbHBIM  anmapatoM H
dbopMUpOBaHUSA  TPEACTABICHUH O  KOMIUJIEKCE TEOPETHMYECKOr0 U AHAIUTUYECKOTrO
UHCTPYMEHTAPHs, UCIIOIB3yEMOT0 B PAMKAX JIaHHON OTPACiIM 3HAHUS.

Ha BTOpom »Tane Ha ocHOBE COPMUPOBAHHBIX 3HAHUM M MPEICTABICHUN MO JTaHHOMY
paszienly CTYACHTHI BBIIOIHSIOT JJaOOpaTOpHbIE paboThl, HalleJICHHbIE HAa (POPMUPOBAHUE YMEHUN
U HaBBIKOB B paMKax 3asBJIEHHBIX KOMIleTeHIMH. Ha 1aHHOM 3Tame CTyAeHThl OCYIIECTBIISIOT
CaMOCTOSITENIbHBIM TMOUCK SMIIMPUYECKUX MAaTepUalioB B paMKax KOHKPETHOTO 3aJlaHus,
0000IIal0T M aHAIM3MPYIOT COOpaHHBIM Marepuanl 1O CXeMe, PEeKOMEHJIO0BaHHOMN
npernojiaBarenaeM, GopMyIUPYIOT BEIBOIBI.

Ha ceropnsiminuii neHb mecmuposanue — OIMH U3 CaMbIX JEHCTBEHHBIX U MOMYJSPHBIX
CHoco0OB TPOBEPHUTh 3HAaHUS B HU3yyaeMoil obOsacTu. TecThl MO3BOJIAIOT OY€Hb OBICTPO
MIPOBEPUTH HAJMYKME 3HAHUM Yy CTYJEHTOB IO BbIOpaHHON Teme. Kpome Toro, TeCTbl HE TOJIBKO
MPOBEPSIOT 3HAHMS, HO M TPEHUPYIOT BHHUMATEIbHOCTb, YCHUAYUBOCTb U YMEHHE OBICTPO
OpPUEHTHPOBaThCSI U cooOpaxkaTb. IIpM TOArOTOBKE K pELIEHHIO TECTOB HEOOXOIMMO
npopaboTaTh OCHOBHBIE KAaTEropys U MOHATUS TUCIUIUIMHBI, OOpaTUTh BHUMaHHE Ha KIIIOUEBbHIE



BOIIPOCHI TEMBI.
[Mox xoumpoaupyemoii camocmosmenvroti pabomou (KCP) MOHUMAIOT COBOKYITHOCTb
3aJJaHul, KOTOpbIE CTYIEHT JIOJDKEH BBIMOJIHUTh, MPOpaboTaTh, W3YYHUTh IO 3aJaHUIO0 TOJ
PYKOBOJICTBOM U KOHTposeMm mnpenoaasatens. T.e. KCP — 3To Takol Buj esATeIbHOCTH, HAPSIY
C JIEeKUUAMH, JIaDOpATOPHBIMU M MPAKTUYECKUMH 3aHITHSIMH, B XOJ€ KOTOPBIX CTYJEHT,
PYKOBOJICTBYSCh CIELHUAIBHBIMA METOJMYECKMMHU YKa3aHUSIMHM IIPENOJAaBaTeNs, a TaKKe
METOJMYECKUMH  yKa3aHUSMU 110 BBIIOJHEHUIO THUIIOBBIX 3aJaHUl, NIpUOOpETaeT U
COBEPILECHCTBYET 3HAHUS, YMEHUS U HABbIKU, HAKAIIUBAECT PAKTUYECKUH OIIBIT.

Tekymmii  KOHTPOIb  CaMOCTOSITENIBHOW  PabOTBI  CTYACHTOB  OCYIIECTBISETCS
€XKEHEJENbHO B COOTBETCTBME C IporpaMMmoi 3aHsatuii OmnucaHue 3aJaHuil  ais
CaMOCTOSITENIbHOM  paboThl CTYAGHTOB W TpeOOBaHMIl MO WX BBINOJHEHUIO BBIJAIOTCS
IpernojiaBaTeJieM B COOTBETCTBHM C pa3pabOoTaHHBIM (DOHIOM OIEHOYHBIX CPEICTB II0
nucuuruHe «HelpoceTeBble TEXHOIOTUN.

B ocBoeHun AMCHMIUIMHBI MHBAIUIAMU U JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTallMM) —
JOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuraa.

WupuBuayanbHble  KOHCYJNBTAIlMM IO TMPEAMETY SBISIIOTCS BaXKHBIM  (DAKTOPOM,
CIOCOOCTBYIOIIMM MHJMBUYaIU3alluid OOyYEHHUsS] U YCTAaHOBJIEHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yYaroIIMMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

7. HepequL I/IH(l)OpMaIII/lOHH])lX TCXHOJIOI‘PIﬁ, HCIIOJB3YEMBIX IIPpH

OCYIIECTBJICHUN 06p33OBaTeJII>HOFO nmponoecca mo IMCIUMIJINHE (MO}Iy.HlO)
7.1 Ilepeuyenb nHGOPMALMOHHO-KOMMYHHKALMOHHBIX TE€XHOJIOTHI

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

7.2 TlepeyeHb JMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 NMPOrPAMMHOIO
o0ecneueHus

Jlns mpoBeieHus JIEKIIMOHHBIX 3aHATHi HeoOxomumbl: MS Office Word u Power Point
2016 u BBIIIE

Jlst ipoBejieHusT TabOPATOPHBIX 3aHATUH, TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJIS:
Matlab R2014a, Jupyter Notebook 6.3.0 wu Bbime (s3bik Python ¢ OubGamorekamu Numpy,
Pandas, Matplotlib, Scikit learn, dpetimBopk PyTorch)

8. MarepuajibHO-TEXHUYECKOE o0eclevyeHue Mo JUCUMIIMHE (MOTYJII0)

Ne Bu pabot HaumeHoBaHue yueOHON ayTUTOPUH, €€ OCHALIICHHOCTh
000pyTOBaHNEM U TEXHHUUYECKHUMU CpeJICTBAMU O0yUEeHHUS
1. JIekuuoHHBbIE 3aHATUS | AyAUTOpUS, YKOMIUIEKTOBaHHAas CIeLUaTU3UPOBAHHOMN
MeOeIbI0 ¥ TEXHUYECKUMU CPEJICTBAMH 00yUYeHUS
2. JIaGopatopHble 3aHATHS | AyaUTOpHUS, YKOMIUIEKTOBaHHAas CIeLUaTU3UPOBAHHOMN
MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOy4yeHwus,
KOMITbIOTEPAMHU, IIPOEKTOPOM, TPOTPAMMHBIM 00€CTIeYeHHEM
3. ['pynnoseie Aynuropus, YKOMIUIEKTOBAHHAs CHEeUaIu3UPOBAHHOMN
(MVHIMBHyaTIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpelCcTBaMH  OOyudeHwus,
KOHCYJIbTAIIN KOMIIBIOTEPAMH, IPOrpaMMHBIM 00ecriedeHHEM
4. Texymuii ~ KOHTpOJIb, | AyauTopus, YKOMIUIEKTOBAaHHAs CIelUaIu3UPOBAHHOMN
MTPOMEKYTOYHAS MeOeNbl0 M TEXHHYECKHMMHM  CpeACTBaMH  O0y4yeHwus,



https://e.lanbook.com/

aTTecTanus KOMIIBIOTEPAMH, TPOrpaMMHBIM 00eCrIedeHHEM

CamocTosiTenbHast Kabuner s caMocTosTeNbHONH pabOThI, OCHAICHHBIN
pabota KOMIIBIOTEPHON TE€XHHMKOW € BO3MOXXHOCTBIO IOAKIIOYEHHUS K
cetu «/HTEpHET», NPOrpaMMON JKPAaHHOIO YBEIHWYEHUA U
00€CIEeUYEeHHbIN JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

[Tpumeuanue: Konkperuzanus aynutopuil 1 ux ocHamenue onpeaensercs OIIOIT.




