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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Kypc 4

Bup 3ansrtuii v PII Hroro
Jlexun 2 2
JlaboparopHbie 2 2
HWroro ayn. 4 4
KonTakTHas pabora 4 4 4 4
Cawm. pabora 64 64 64 64
Yackl Ha KOHTPOJIb 4 4 4 4
Hroro 72 72 72 72

OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM By3a OT 15.04.2025 1. mpotokom Ne 11.

Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOW TUCHMIUIMHBL, yTBepxkaAeHHOH B PI'BOY
BO PI'DY (PHUHX) c¢ ydveroM yCIIOBHI peanu3aliii NpPOTpaMMbl OakalaBpuaTa, IEHCTBYIONMX B (umnane
(dhenepambHOTO TOCYIaPCTBEHHOTO OIOMKETHOTO 00pa30BaTEIFHOTO YUPEKISHHS BHICIIETO 00pa3zoBaHus «PocToBCkmiA
rocyaapcTBeHHbIH 3koHoMuueckuii yauepcureT (PUHX)» B 1. Uepkeccke KapagaeBo-Uepkecckoit Pecryomuku

[IporpamMmy cocraBwi(¥): K.3.H., Ao1eHT, KympaTtoBa A.M.;1.3.H., mpodeccop, Jomkenko A ..

3aB. kadenpoii: k.3.H., noueHTt H.B. TpeTpsikoBa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| ocBoeHHEe O0OyYalOIIMMHCS COBPEMEHHBIX METOJOB DIyOOKOro OOy4deHHMS Ha OCHOBE HEHPOHHBIX ceTel s
MHTEIUIEKTYaIbHBIX CUCTEM TIPHUHSTHS PEIICHHH pa3IMYHOTO Ha3HAuYCHUSL.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

IIK-8. Cnoco6en npoekTupoBaTh, pa3padarbiBaTh, MOAH(UIUPOBATH U A/IANITHPOBATH NPHUKJIAJHOE NPOrPaMMHOe o0ecnedeHue

IIK-1. CriocoGeH MpoOBOIUTH HAYYHBIE HCCIET0BAHNS NMPHU pPa3padoTKe, BHEAPEHUHN U CONMPOBOKIEHUH MPOTPAMMHBIX MPOEKTOB
B 1U(ppoBoii IKOHOMUKE

B pe3ysbTaTte 0CBOCHHS JUCUMILIUHBI 00y4AIOIMIICS NOJIAKEH:

3HaTh:

3TaIbl KU3HCHHOTO IMKJIA MHTEJICKTYaIbHBIX MOJICIICH, COBPEMEHHBIC MOJEIH WHTEIUICKTYTbHBIX CHUCTEM, METOIBI M ITOJIXOIBI K
pa3paboTKe WHTEIUIEKTYAIBHBIX CUCTEM (COOTHECeHO ¢ mHauKaropom [1K-1.1)

JTambl JKU3HCHHOTO [MKJIA HWHTCIUICKTYaJbHBIX CHCTEM, MPHHIMIBL CO3AaHHS S(PPEKTHBHBIX HMHTEIUICKTYyalbHBIX CHCTEM,
o0ecCIIeynBalOIMX MOBBIICHHE 3()(PEKTUBHOCTH ACATCIBHOCTH OPraHH3alUi - MMOJIb30BaTeNe MHOOPMAIIMOHHBIX WHTEIUICKTYaIbHBIX
CHCTEM, TIIOAXONBI K CO3MAaHHWIO OOJAaYHBIX HWHTEIUIEKTYaJbHBIX CHCTeM, TeXHojormio DevOps, o0ecnednBaronlyo aganTamnnio
MHTEJUIEKTYaJIbHBIX CUCTEM B TIPOLIECCaX CO3JaHMUs M COMPOBOXKACHU(cOOTHECEeHO ¢ nHanKaTopoM [1K-8.1)

Ymerb:

IPUMEHSATh COBPEMEHHBIC IIOAXOABI M METOMOJNOTHH JUIS pa3paboTKM HMHTEIUIEKTYaldbHBIX CHCTEM, HPUMEHSTh COBPEMCHHBIC
KOMMYHUKAaTUBHBIE TEXHOJIOTHH ISl pelIeHus 3a/1a4 B MpodeccHoHanbHON obnactu (cooTHeceHo ¢ uHaukaropom [1K-1.2)

HNPUMEHATh METOAbl TMOKOrO MpPOEKTUPOBAHWS IPH CO3NaHWM WHTCIUICKTYallbHBIX CHCTEM, BBIOMpaTh 3(P(EKTUBHBIC MOMEIH
MHTEIUIEKTYaJIBHBIX CHCTEM ITIPH PELIeHHH 33jad OpPTaHW3allMOHHOTO YIPABJIEHHS W MOBBIIEHHS 3()(HEeKTHBHOCTH OM3HEC-TIPOIIECCOB,
OLICHUBATh Ka9eCTBO HEHPOHHBIX MOJIETEH ¢ IOMOIIBIO CHEHATI3HPOBAHHBIX METPHK (COOTHECEHO ¢ nHauKaropoM I1K-8.2)

Baanernb:

NpOrpaMMHBIMH  CHCTeMaMHt  ((ppefiMBOpKaMi) OPHEHTHPOBAaHHBIMH Ha pPa3pabOTKy pa3lNYHBIX MoOJeNed HEHpOHHBIX CeTeH,
TEXHOJIOTHAMU pa3pabOTKU HEWPOHHBIX ceTel

HaBBIKAMH JIaNTalliid TEXHOJIOTHU JUI PELICHUs 3ajad B 00JacTH NPO(peCCHOHATBHON JEATEIBHOCTH (COOTHECCHO C MHIHKATOPOM
IK-1.3)

HaBBIKAMH IOCTPOEHHS MOJeel ITyOOKoro 00ydeHns ¢ UCIIOIb30BAHHEM HEHPOHHBIX CeTell, HHCTpyMEHTapHeM pa3paboTKu Mopaenei
IyOoKoro 00y4yeHus, METpUKaMH OLICHKH KauecTBa 00y4yeHUs: HeMpOHHBIX ceTel (cooTHeceHo ¢ nHaukaropom I1K-8.3)

3. CTPYKTYPA U COAJEP)KAHUE JTUCIUITJINHBI

Pa3nen 1. [ny6oxoe o0yueHnue

Bupa 3ausitus / Cemectp /| KonmyectBo

pa6otsl / popma ITA Kypc 4acoB Kowmerernmun

Ne HaumeHoBaHHe TeMbl, KPaTKoOe COAep:KaHHE

Tema 1. BBenieHne B NCKYCCTBEHHBIN HHTEIICKT

HckyccTBeHHBIN MHTEIUIEKT — 3TO KOMIUIEKC TEXHOJIOTHIECKUX PEIIeHHH,

MO3BOJISIFOIMHA  MMHTUPOBAaTh KOTHUTHBHBIC (YHKIMM 4YeloOBeKa H TIK-8
JIeKIIMOHHBIE 3aHATUSA 4 2

[MoJy4aTb  IPH  BBIIOJHEHHHM  KOHKPETHBIX  3aJad  pe3yJbTarhl, TIK-1

CONOCTaBHMbIC, KaK MHUHHMYM, C pe3yJbTaTaMH HHTEIUICKTYaIbHON

JACATCIIbHOCTHU YCIIOBECKA

1.1

Tema 2. MeTo/1pl MAIIMHHOTO OOYYEHUS C YUUTEIeM

PaccmarprBaroTcsi OCHOBHBIE 33Jja4i MAIIMHHOTO OOYyYEHHS C yYHUTENEM,
CBOMCTBa MoOJieIel 00y4YEeHNUS, B3AUMOCBSI3H MEXIY CIOKHOCTBIO MOZIENN 1 CamocTosTeIbHAS TIK-8
pa3mMepoM Habopa [aHHBIX. AHATH3UPYIOTCS BOMPOCHl NPUMEHEHHUS pabora IK-1
anroputMa k-Onmxaiimx coceneit A peleHus 3a1a4 KiacCu(pUKaul 1
perpeccun.

Tema 3. O630p METOIOB MaNIMHHOTO OOYYCHUS C YUHTEIEM
PaccMarpuBaroTcsi METOBI MAIIMHHOTO OOy4YeHUs C yYHTeIeM, BKIOYast

o o CamocrosiTenbHast IK-8
1.3 | nuHeiiHble Mozeny, HauBHbIE OaiiecOBCKHME KJAacCH(DUKATOPBI U JEPEBbs aGora 4 2 MK-1
peutenuit. s Mozneneil npuBoAATCs NporpaMMHbIe Kozbl Ha s13bike Python p
aHAIM3UPYIOTCS HapaMeTPhl HACTPOUKH MOZIeTeH.

Tema 4. 4. MeTozibl MAITUHHOTO O0y4eHHS 6€3 yuuTens

Bropast rpynmna ajaropuTMoB MAIIMHHOIO OOy4€HHsl, KOTOPYIO MbI Oynem
paccMarpuBarh, — 3TO MalIMHHOE oOydyeHue Oe3 yuutens. Mammunoe| CamocTosTenbHas [IK-8
oOyueHue 6e3 yduTelnsi BKIIOYaeT B ce0sl BCe BUIbI MAIIMHHOTO OOyYCHHS, pabora IK-1
KOIZla OTBET HEM3BECTEH M OTCYTCTBYET YUMTENb, YKa3bIBAIOIIMH OTBET
anroput™my. B MammeHOM 00yueHHM 6e3 y4MTeNs €CTh JIUIIb BXOIHBIC
JaHHBIE M aITOPUTMY HEO0OXOIMMO H3BNIeUb 3HAHUS U3 9TUX JaHHBIX.

Tema 5. HelipoHHBIE CETH NPSAMOIO PacCIpOCTPAaHEHUs CUTHAJIA CamocrosiTesbHast K-8

1.5
PaccmarpuBaroTcs o0LIMe MOAXOABI K METogaM IIIyOOKOro MAIlMHHOTO pabora TIK-1




oOyueHHUsI Ha HEHPOHHBIX CETSAX. AHAIN3UPYIOTCS CTPYKTYpa U OCHOBHBIC
KOMIIOHEHTBl ~MHOTOCJIOMHOIO MepcenTpoHa, (YHKIMH AaKTHBALUH.
IIpuBoasiTCst mpeuMyIecTBa, HEJOCTATKU U ITapaMeTpbl HEHPOHHBIX ceTeil,
MOZIXO/IbI K OLIEHKE UX CII0)KHOCTU M HACTPOHKE.

1.6

Tema 6. CBepTOUHBIC HEHPOHHBIE CETH

PaccmarpuBaetcst oOmast uesi CBEPTOMHBIX HEHPOHHBIX CETEH, orepanuu
CBEPTKM M IYJIUHIa. AHAIN3UPYIOTCS METOIbl OOy4eHUsS! CBEPTOUHBIX
HEWPOHHBIX CETEH M UX apXUTEKTypa.

CamocTosTeNnbHas
pabora

IIK-8
TIK-1

1.7

Tema 7. PexyppeHTHbIC HEHPOHHBIE CETH

PexyppeHTHBIC HeEHpOHHBIE CETH OpPHEHTHPOBAHBI Ha HCCIENOBAHHE
HOCJIEJOBATENBHOCTH  JIAHHBIX. OTO MOTYT OBITb BPEMEHHBIC PsiJIbI
(U3MEHeHUsT UEeH  aKUWi, I0Ka3aHus  JaT4yUKOB),  €CTECTBEHHO
BO3HHKAIOIIME MOCIENOBATENIBHOCTH C  3aBHCHMBIMH  3JIEMEHTaMH
(TpenyioxeHns ~ eCTECTBEHHOIO  sI3blKa,  4YeloBeuecKas pedb  MpH
PAcIo3HaBaHUH) — CJIOBOM, JIFOObIC JIAHHBIE, TJIe COCEHNE TOYKU 3aBUCAT
JPYT OT APYyTa, U 3Ty 3aBUCUMOCTb HENb3sl UTHOPUPOBATD.

CamocTosTeIbHAsS
pabora

K-8
IK-1

1.8

Tema 8. ['tyboKkoe 00ydeHHe ¢ MOAKPEIICHHEM

OcHoBHas unes oOydeHus C MOAKPEIUICHHEM COCTOUT B TOM, YTO arcHT
B3aUMOJICHCTBYET C OKpY)Kalollell Ccpemoi, NpeanpuHuUMas ACHCTBUS;
OKpY’KaloIasi Cpefia €ro MooupsieT 3a 3TH AEHCTBUS, a areHT IPOAOIKAET
MpeNpUHUMATh AEHCTBUSA, NbITAsCh MAKCUMU3HPOBATh CBOIO «HArpamy»
3a 9TO; €0 Harpasia ToKe NPUXOIUT U3 OKPY KaloLIel Cpeibl.

CamMocTosTenbHast
pabora

K-8
IK-1

1.9

JlabopatopHas padota 1. zyuenue 6ubnrorexkn NumPy

H3zyuenne Bo3moxkHocTel O6ubnuorexn NumPy. NumPy — 3710 oTkpbITas
oubnuroreka Python, mpennasHadeHHas Uil MaTeMaTH4eCKUX, HAYYHBIX U
WHXXEHEPHBIX BbIUMCICHHH. Takke OHa OYEHb 4acTO HCIIONB3YETCs NMpU
pabore ¢ naHHbBIMH. Numpy XOpOLIO MOAXOAUT IJIsI MaTreMaTH4ecKHX U
CTaTUCTHYECKUX PACYETOB M OTIMYHO paboTaeT ¢ MHOTOMEPHBIMU
MacCHBaMH U MaTpULIAMH.

T10 - Google Colab.

JlaGopatopHbie
3aHSTHS

K-8
IK-1

1.10

JlabopatopHas padora 2. Vzyuenue 6noanorexu Pandas

W3zydenne 6a30BbIX Bo3MoxkHOCTeH Oubanorekn Pandas. Pandas siBisiercs
BBICOKOypOBHEeBO#  Python  Oubnuorekodt i aHamu3a  JIaHHBIX.
Bubnuorexka mnocTpoeHa mnoBepx Oosiee HHU3KOYpOBHEBOH OHOIMOTEKH
NumPy.

I'maBHBIME CTpPYKTypaMH HaHHBIX Oubmmorexu sBiATiocss DataFrame u
Series. I1O - Google Colab.

CamocTosTelIbHAsS
pabora

K-8
IK-1

JlabopatopHas padora 3.

IIporHo3upoBaHue 3aJePXKKU PEHCOB IMyTEM CO3/IaHHs MOJCIH MAlIHHHOTO
oOyuenust B Python

B st0it nabopartopHoii paboTe MBI CO3AaaUM 3alMCHYIO KHIDKKY Jupiter
Notebook, uMnopriupyeM Ha0Op IaHHBIX, COJCPXKAIUA CBEACHHS O
CBOEBPEMEHHOM IPUOBITHU pelicoB kpynHoW asmaxkommanuu CIIA, u
3arpy3HM HaOOp JAHHBIX B 3alMCHYIO KHIDKKY. 3aTeM MBI OUYHCTHM Habop
JaHHBIX ¢ moMolnbio Pandas, cosnaaum Monens MallMHHOTO OOydeHHs C
nomompio  scikit-learn ¥ Bu3yanM3upyeM ee BBIXOJIHbIE JaHHBIE C
nomombio Matplotlib. ITO - Google Colab.

CamMocTosTenbHast
pabora

K-8
[K-1

1.12

JlaboparopHas pabora 4.

AHanu3 JaHHBIX KITMMAaTa ¢ 3alHCHBIMU KHIKKaMH Azure

TTosy4nTh NPAaKTHIECKHE 3HAHMUSI 110 Pa3paboTKe PerpecCHOHHBIX MOJEICH
MamuHHOro o0yueHus ¢ yuuteneM. I1O - Google Colab.

CamocTosTenbHas
pabora

IK-8
TIK-1

Jlabopatopnas padora 5.

Nzyuenue ocuo Tensor Flow

H3yueHne 0CHOBHBIX 31€MEHTOB (TeH30poB) O6ubmuorexku TensorFlow.
10 - Google Colab.

CamocTosTeNnbHas
pabora

IIK-8
[IK-1

1.14

Jlabopatopnass pabora 6. PaspaboTka HEHPOHHOH CeTH MNPSIMOTo
PacIpoCTpaHeHHUs CUTHAIA

HOJIy4YUTh HAaBBIKU pa3pabOTKU U MCCIIEN0BaHUSI HEHPOHHON CEeTH MpPsSMOro
paclpocTpaHeHHsl CHrHala Ha s3blke Python ¢ ucmonb3oBaHHEM
6ubnrorexu TensorFlow u makera Keras. I10 - Google Colab.

CamocrosiTenbHast
pabora

K-8
IK-1

JlabopatopHass pabora 7. Pa3paboTka W HCCIEOBaHHE CBEPTOYHBIX
HEWPOHHBIX ceTel

MOJY4YUTh HABBIKM Pa3pabOTKH M UCCIICHOBAHHS CBEPTOYHON HEUPOHHOM
cetn Ha s3bike Python ¢ wmcmonb3oBanumem Oubmuoreku TensorFlow u
nakera Keras. 10 - Google Colab.

CamocTosTenbHas
pabora

K-8
IK-1

JlabopatopHas padota 8. PazpaboTka peKyppeHTHOI HEHPOHHOM CETH.
IMomyunts HaBBIKM pPa3pabOTKH M  WCCIENOBAHHS  PEKYPPEHTHOI
HEWpOHHOH ceT Ha s3bike Python ¢ wucmonb3oBanmeM OMOIHOTEKH
TensorFlow u nakera Keras. 1O - Google Colab.

CamocTosTeIbHAS
pabora

K-8
IK-1

Jlaboparopnas padora 9. AHcamMbiu Mozeeil.

OOy4arorye BEIOOPKH TEHEPHPYIOTCS C MOMOIIIBIO OyTCTpera.
Paccmorpum BbIOOpKY X , coctosingyto u3 N o0bektoB. [lycTh mMmeercs
M ©6a30BbIX Mozeneil. Torna anropuT™ BBINISIUT CIETYIOIHUM 00pa3oM:

3 Bcero MHOKeCTBAa 0OBEKTOB PABHOBEPOSTHO BHIOUPatOTCS N 00BEKTOB
¢ BO3BpalleHHeM (Tociie BBIOOpa KaXJOro M3 OOBEKTOB MBI OyneM
BO3BpalllaTh €r0 B MHOXECTBO JUIsi BBIOOpA, W3-3a YEro HEKOTOpbIC

CamocTosTeIbHAS
pabora

K-8
IK-1




00BEKTBI MOTYT TIOBTOPSATHCS B BRIOPAHHOM MHOMKECTBE)
Iloeropsiem . 1 M pa3. Takum 00pazoM, Mojay4aeM HOBbIC MOJBHIOOPKU
X1,...,XM. I1O - Google Colab.

Tema: MaremaTnueckue OCHOBBI MamIMHHOTO oOyueHust OOyuenue c
CamocrosTenpHas IK-8
1.18 [yunrenem. OOyuyenue Oe3 yuurens. OOydeHHE C MOAKPEIUICHHEM. aGora 4 24 MK-1
Knaccudukarus. Knacrepuzauus. Perpeccust. P

1.19 | IloaroroBka K MpOMEXYTOYHOM aTTeCcTalluU 3auer 4 4 gllé:?

4. POHJ] OIEHOYHbBIX CPEJICTB

CrpykTypa U comepkaHue (OHAA OLEHOYHBIX CPEACTB AN TPOBEACHUS TEKYIIEro KOHTPOIS M IIPOMEXYTOYHOH aTTecTalnuu
npezncrasiensl B [Ipunoxkennu 1 k paboueil mporpaMme AUCIUTLTAHBL.

5. YYEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJINHBI

5.1. YueGuble, HAyYHbIEe M METOAMYECKHE U3IAHUS

ABTOpHI, bnbmmorexa /
3arnaBue W3narenscTBo, rox
COCTaBUTEIN Komnuectso
1 EmenbsHoB A. A. IMpuxnanuas vHPOpPMAaTHKA: XKypHAI OBC «YHuBepcureTckas
6ubIMoTEeKa OHJIANH»
2 Cesepenc Y. Beenenue B nporpammupoBanune Ha Python: yue6noe | Mocksa: HanmonansHeIi ObC «YHuBepcureTckas
rocobue OTKpLITLII\/'I YHI/IBepCI/ITeT OHOJIMOTEKA OHIIAH
«MHTYUT», 2016
3 epdpumser J.A., HHTenneKkTyanbHble CUCTEMBI MOIepKKH puHaThs | KpacHosipck: Cubupckuii OBC «Znanium»
PaeBuu K.B., [IaraeBa | perrenuii: YueOHoe ocobue (benepanbHbIH
AB. yuusepcurer, 2018

5.2. IlpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC «Koncynsrantllntoc»
HCC «T'apant» http://www.internet.garant.ru/
Harmmonanenas snekrponnas 6ubnuoreka (HOB), https://rusneb.ru/

5.3. IlepeyeHb NpOrpaMMHOro odecnedeHus

OnepaunonHas cucrema PEJ] OC
LibreOffice

Python

Anaconda

Google Colab

5.4. YueOHO-MeTONNYECKHE MaTepuaJibl 1J1s1 06y'{a101unxc;l C OrpaHUY€HHBIMH BO3MOKHOCTHAMM 310POBbA

Ipu HEOGXOAUMOCTH TI0 3asBICHUIO 00YYAIOIIEr0Cs ¢ OTPAHHYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbsl yUeOHO-METOMIECKHE MATEPUAITBI
OPEOCTaBISIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHHYCHHSM 3/I0POBbS M BOCHPHUSTHS MH(GOpManuu. s U ¢ HAPYIICHUSIMH
3penus: B popme ayauodaiiia; B meyatHoi GpopMme yBeIUUeHHBIM IprdTOM. [IJIst JTHI] ¢ HAPYIICHUAMHE CIyXa: B (JopMe SIICKTPOHHOTO
JIOKyMeHTa; B me4aTHoi dopme. J[iis Juil ¢ HAPYIICHUSIMUA OMOPHO-JBUIATEIBHOTO ammapara: B (opMe 3IeKTPOHHOTO JOKYMEHTa; B
meyaTHoM opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME IJUCIIUITJINHBI

ITomemenust g Bcex BHAOB padoT, MPEIyCMOTPEHHBIX YYEOHBIM IUTAaHOM, YKOMIIICKTOBAaHBI HEOOXOIMMOW CIEIHAII3HPOBAHHON
yueOHOI MeOeNbI0 U TEXHUUECKIMU CPEACTBAMU O0YJIeHHS:

- CTOJIBI, CTYJIbS;

- IePCOHAIIBHBIA KOMIIBIOTEP / HOYTOYK (TTepEeHOCHOMH);

- TIPOEKTOD;

- 9KpaH / UHTEPaKTHBHAs JOCKa.

JlaGopatopHble 3aHATHS TNPOBOIATCS B KOMIBIOTEPHBIX Kilaccax, paboyne MecTa B KOTOPBIX OOOpYHZOBaHBI HEOOXOIUMBIMU
JWIECH3UOHHBIMH W/WIH  CBOOOTHO pPACHPOCTPAHSAEMBIMH IIPOTPAMMHBIMH CPEICTBaMH M BBIXOIOM B MHTepHeT, w/mim B
CIEHIATN3UPOBAHHBIX JIAOOPATOPUSX, IPEAYCMOTPEHHBIX 00pa30BaTeNbHON IPOrPaMMOil.

7. METOANYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHs 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OH/I OHNEHOYHbLIX CPEJACTB

puiaoxenue 1

1. Onucanue nmokasarteseil 1 KpUTepHeB OLCHUBAHMSA KOMIETEHIMII HA Pa3IMYHbBIX
Tanax ux ()OpMHPOBAHNS, ONIUCAHUE LKA OLCHUBAHUSA

1.1. [Tokazarenn U KpUTEPUX OLICHUBAHUSI KOMITETCHIIUA:

3VH, cocTaBisiomme
KOMITETEHITHIO

Iloka3aTenu oreHUBAHMS

Kputepun
OLICHUBaHHS

CpenctBa orieHUBaHUS

[IK-1: CriocobGeH MpoBOANTh HAy4YHBIE MCCIEAOBAHUS IPH Pa3pabOTKe, BHEAPEHUH U CONPOBOXICHUN MH()OPMAIMOHHBIX
TEXHOJIOTHH M CUCTEM Ha BCEX 3Tarax )KU3HCHHOTO IIMKJIA

3. 3Tambl KU3HEHHOr'O OUKJIa
HMHTCJUICKTYaJIbHbBIX Moueneﬁ,
COBPEMCHHBIC MOICIIN
HMHTCIUICKTYAJIbHBIX CUCTEM,

METOABl M HOAXOABI K
pa3paboTKe MHTEIEKTYaIbHBIX
CHCTEM

3Ha€T  JTalbl  >KU3HEHHOIO
IHKJIa HWHTCJUICKTYaJIbHBIX
MOJIEJIEM, OCHOBBI ITOCTPOCHUS
HEUPOHHBIX CeTel, MOHUMAaHUE
CIoeB W (PYHKIUI aKTHUBAIlHH,
CBEpTOYHBIC HEHPOHHEIE CETH

[IOJIHOTA U COJEPKATEIBHOCTD
OTBETA
YMEHHUE IPUBOJUTH IPUMEPHI

T — Tecr (1-5), 3 -
Bompochl K 3auery (I-
13)

VY. IpUMEHATh COBPEMEHHBIE
MOJIXO/TBI ¥ METOJIOIOTHH JIJISt
pa3paboTKu
HUHTCJICKTYAJIbHBIX CUCTEM,
MIPUMEHSITH COBPEMEHHBIC
KOMMYHHUKATHBHbIE
TEXHOJIOTHH JIJISI PEITCHHSI
33124 B Ipo(heCcCHOHATBHOMN
oOnacTu

MIPUMEHSET METOIBI |
MOJTXO/IBI Pa3paboTKU
HWHTCJUICKTYaJIbHBIX CUCTEM,
METOAbI OIITUMU3ALIUN IJIs1
yIy4IICHUS KadyecTBa paboThI
HEWPOHHBIX CETEIl; MPUMEHSET
Ppa3nYHBIC TUIBI HEHPOHHBIX
ceTeil st 3a7a4 aHaIHM3a
JAHHBIX B IPO(eCCHOHATBHON
JIeSITeIbHOCTH

[IOJIHOTA U COJEPKATEIBHOCTD
OTBETA
YMEHHUE PUBOJUTH IPUMEPHI

yMeHHUe
CaMOCTOSITETbHO ~ HaXOIUTh
pelieHue TOCTaBJICHHBIX
3a1a4

JI3 - naboparopHble
3aganus (1)

B. mporpaMMHBIMH CHCTEMaMU
(bpeiiMBopramMm)
OpPUECHTHUPOBAHHBIMHA Ha
pa3paboTky Ppa3IHIHBIX
MozeNned HEHpOHHBIX CeTel,
TEXHOJOTHUAMU pa3paboTku
HEUPOHHBIX CeTel, HaBBIKAMU
aganTaldd  TEXHOJIOTHH s
pemicHus 3amad B 00iacTu
npodeccuoHaATbHON
JIeATEeIIbHOCTU

Hcnone3yer ¢pperimBopku
Tensor Flow, Theana, Keras
JUTSI TIOCTPOEHUS MOZENen
rTyOOKOT0 O0YUYCHHS,
BEIOMpaeT HeOOXOAUMEIC
AITOPUTMBI O0yUYCHHUS
HEHPOHHBIX CeTe, UCTIONB3yeT
METPHUKH TSI OIICHKU KauecTBa
00y4YeHHOCTH HEMPOHHBIX
ceTen.

MOJIHOTA U COJEPAKATENBHOCTD
OTBETa
yYMEHHE TIPHBOIUTH IPUMEPHI

yMeHHe
CaMOCTOSITENIbHO ~ HaXOAWTh
peleHue MIOCTaBJIEHHBIX
3a1a4

JI3 - maGopatopHbie
3anmanus (1)

[IK-8: CmocobeH mNpoeKTUpOBaTh, pa3padaThiBaTh, MOAMGHIMPOBATH W aJalTUPOBaTh IPUKIAIHOE IPOrPaMMHOE

obecreueHne

3. 9Tanbl )KU3HEHHOTO [HUKIIA
HHTEJUICKTYaJIbHBIX CHCTEM,
MIPUHITAITBI CO3TaHUS

3¢ GEKTUBHBIX
HMHTEIUIEKTYaJIbHBIX CHUCTEM,
00€eCIeUrBaIONINX TOBBIILICHHE
3¢ (EKTUBHOCTH AEATEITHHOCTH
OopraHu3aluil - nojib30BaTeNnen
WH(GOPMAIIMOHHBIX
HUHTEJUICKTYaJIbHBIX CHCTEM,
MOAXO/IBI K CO3aHUIO
00JIa9YHBIX HHTEIIEKTYaTbHBIX
cucreM, Texaonoruto DevOps,
00eCTIeYNBAOIIYTO adaITaIHIO
HMHTEIUICKTYalTbHBIX CUCTEM B
mporeccax Co3IaHus u
COIIPOBOXKJICHUS

3HaeT 3Tanbl )KU3HEHHOTO
HUKJIa UHTCJUICKTYaJIbHbIX
CHUCTEM, METO/IbI U aJITOPUTMbI
MOCTPOCHUSI PA3THMYHBIX
MOJENEN HEHPOHHBIX CETEH,
METO/IbI MPEIBAPUTEILHON
00pabOTKU TaHHBIX B
MAaIIMHHOM OOYy4YCHHH,
texHosoruto DevOps
pa3pabOTKU U COMPOBOXKICHHS
HEUPOHHBIX CETEH.

[IOJIHOTA U COJEPKATEIBHOCTD
OTBETA
YMEHHUE IPUBOJUTH IPUMEPDI

T — Tecr (6-10), 3 —
BOMpOCH K 3auery (14-
27)

VY. IpUMEHATH METO/IBI THOKOTO
IIPOEKTUPOBAHMUS IIPU CO3JaHUU
HMHTEJUIEKTYaJIbHBIX CUCTEM,

UCTIOJNIb3YeT TMOKUIA OAXO0
NP OCTPOCHUH
HHTEIUICKTYaIbHBIX CUCTEM,

TOJIHOTA U COJEPAKATENIbHOCTD
OTBETa
YMEHHE IPUBOIUTH IIPHMEPEI

JI3 - nabopaTopHbIe
3amanud (2)




BbIOMPATh 3G HEKTUBHBIE
MOJIETH MHTEIUIEKTYaJIbHBIX
CHCTEM IIPH PELICHUH 3313
OPTaHHU3aI[IOHHOTO
YIIPaBJICHUS U TTOBBILICHUS
a¢exTuBHOCTH OM3HEC-
IIPOLIECCOB, OLIEHUBATD
KaueCTBO HEUPOHHBIX MOJEIEH
C IIOMOIIBIO
CIELMATU3UPOBAHHBIX METPUK.

METOABI IITyO0KOT0 00yUYeHHUS
JUISL peIlIeHNus 3a1a4
MIPOM3BOACTBEHHOTO XapaKTepa
U BBIOOpA ONITUMAIBHOTO
ITOPUTMA aHaN3a JaHHbIX, a
TaK)Ke OLICHKU KayecTBa
00y4YeHHs MOJICITU

YMEHHE
CaMOCTOSTEIBHO
pereHue
3amayq

HAaXOJUuThb
IMOCTaBJICHHBIX

B. HaBblkaMM  TOCTPOEHHUSA
Mojenel TITy0oKoro 00ydeHHs ¢

WCIOJIb30BaHHEM  HEHPOHHBIX
cereii, UHCTPYMEHTapHeM
pa3paboTku Mozereit
riryooKoro o0y4eHwus,

MECTpUKaMH OIICHKH Ka4dyeCTBa
00y4YeHHS HEHPOHHBIX CETEH.

MIOKA3bIBAET HABBIKH
MIPUMEHEHHS ITAaKeTOB
porpaMm B 00J1aCTH
npodhecCHOHATEHON
JIeITEIILHOCTH JUIsI
MPOEKTUPOBAHUS
HNHTCJICKTYaJIbHBIX CUCTEM,
MoJieneit rirybokoro o0ydeHue
HHTEIUICKTYAITBHBIX CHCTEM.

MIOJTHOTA U COZAEPKATENBHOCTh
OTBETa

yYMEHHE TIPHUBOTUTH TIPHMEPHI
yMeHUe
CaMOCTOSITEIIBHO
pelieHe
3a7a4

JI3 - mabopaTopHBIC
3amanus (2)

HaXOoJUTh
MNOCTaBJICHHBIX

1.2 Ikansl OLlCHUBAHUSL:

Texymuii KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOUHAs aTTECTALUs OCYLIECTBISETCA B paMKax
HAKOIUTENIbHOW 0aJUTbHO-PEUTHHTOBOM crcTeMbl B 100-0amipHON mIKane:

50-100 6amnoB (3auer)

0-49 6annoB (He 3aueT)

2.

3HAHUI, YyMEHMIH,

TunoBble KOHTPOJIbHBbIE 32JaHUS I HHbIE MATEPUAJIbI, HEOOX0AUMBbIE /1JIsl OLIEHKHU
HABBbIKOB M (WJIH) ONbITa [AesITeJIbHOCTH,

XapaKTepUu3yOIHUX JTanbl

(bopan()Ba}mﬂ KOMIIeTeHIINii B nmpouecce 0CBoOCHUsA 06pa30B3TeJ’IBHOﬁ MporpaMmal

XA B W=
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SHESNSSoxIaNELOES

BOHPOCBI K 3a49€Ty

OcHOBBI HeMpOHHBIN ceTei. Ux mpumeHenue. OTimure oT 3a7a4 MalllMHHOTO 00yYeHUSI.
OcHOBHBIE 33/1a4H, PeLIacMble C TOMOIIBIO TITYOOKOTO 00y4EHUSI.

Knaccuueckas Mogens HelipoHHOU ceTh. ClIOM ¥ IEPCENTPOHBI.

@yHKIMY aKTUBALUU B HEHPOHHOMU CETH.
Heiiponbl cMelieHus: 1 HACTPOUKH BECOB. MHOTOCIIOMHBIN MEPLIEHTPOH.
Caeprounble HelipoHHBIN ceT. Kitace 3agau, pemaemsix ¢ nomounsto CHC.
OOyueHne CBepTOYHON HEHPOHHOU CETH. DIOXH, ITAKEThI, UTEPAIUH.
OnTtuMmuzaius HepoHHou cetu o Hectepony.

AJlanTUBHASI ONTUMU3ALMS HEHPOHHOM CETH.

OnTuMuzaiust HeWPOHHOU CETH.
Ontumuzanus HelpoHHOU ceTu. [lakeTHas HopManu3anus.
Perynsapusanust 00ydeHust HEHPOHHBIX CETEH.

MeToabl MHULIMAIU3alMKY BECOB B HEMPOHHBIX CETSIX
OnTuMuzaiust HeWpOHHOU ceTu. J[onoJIHeHHEe TaHHBIX.
OnTuMuzanust HeHpoHHOU ceTr. CBepTKa M MOBBIOOPKA.
MaremaTrueckoe 000CHOBaHHUE CBEPTOYHBIX HEHPOHHBIX CETEH.
OnTuMuzanus HeHpoHHOU ceTu. HopManuzanus u nmepeodyueHue.
Ontumu3zanys HepoHHOH ceTu. [lonomHeHne n300paKeHUH.
ApXUTEKTYpbl CBepTOUHBIX HEHpPOHHBIX ceTel. LENET.

. ApxutekTypbl cBepTOUHbIX HelipoHHBIX ceTeil. ALEXNET.
ApPXUTEKTYpbl CBEPTOUHBIX HEHPOHHBIX CETEH. .
. Apxutektypsl cBepTouHbIX HelipoHHBbIX ceTeil. GOOGLENET.
ApxutekTypbl cBepTouHblX HeHpoHHBIX ceTeil. INCEPTION. RESNET.
MOBILENET s paznuuHbIX OIpeIMETHBIX 00s1acTe.

PexyppenTHbie HelipoHnHbIie ceTn. HacTpoiika anropurma 6e3 yuurers.
B3anMozeincTBre HEHPOHOB B PA3JIMUHBIX CIIOSIX.

VGG




27. T'my6okoe o0yueHHE C OAKPEIUICHUEM.

3adanue eéKnOuaem mpu eonpoca — 06a MeEOPEMUYECKUX 60NPOCA U OOHO NPAKMUKO-
OpUEHMUPOBAHHOE 3A0aHUe U3 YUC/IA NPUBEOCHHBIX HUIICE 1ADOPAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 6amnoB («3a4eT») — U3JI0KEHHBIN MaTepuan (paKTUYECKH BEpEeH, HAIWYHE TITyOOKHX
MCUCPNBIBAIOIINX 3HAHUH B OO0BEME MPOMICHHOW HPOrpaMMbl AWUCIMIUIMHBL B COOTBETCTBHH C
MOCTaBJIEHHBIMU MIPOTPaMMOIl Kypca LENAMH M 3aJadaMd OOydYeHUs; IpaBUJIbHBIC, YBEPECHHBIC
JEWCTBHUSA 1O NPUMEHEHHIO MOJTYYEHHBIX 3HAHWH Ha NPAKTHKE, TPAMOTHOE M JIOTHYECKH CTPOHHOE
U3J0KEHHE MaTepuana IMpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIONOJHHUTEIHHOMN
JUTEPATYPOH; HATMYHUE TBEPIBIX M JOCTATOYHO IMOJTHBIX 3HAHUN B 00BEME MPOMICHHON MPOTpaMMBbI
JUCLUIUIMHBI B COOTBETCTBUH C LEJISIMU O0YU€HUs, IPaBUIIbHBIC ICHCTBHS 110 IPUMEHEHHIO 3HAHUHN Ha
NpaKTHKE, YETKOE M3JIOKECHUE MaTepuaia, JIOIyCKAIOTCS OTACIbHBIC JIOTHUECKHE W CTHIMCTUYCCKHE
HOTPEIIHOCTH, OOYYaIOLIUiiCs YCBOWJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO B paboueit
nporpamMMme JUCHUILIMHBL, HAINYNE TBEPIBIX 3HAHUH B 00beMe MPOUICHHOTO Kypca B COOTBETCTBHH C
e MU 00yUYeHHsI, M3JI0’KEHHE OTBETOB C OTAEIbHBIMH OLUIMOKaMH, YBEPEHHO UCIPABICHHBIMU MOCTIE
JIONOJTHUTEIIBHBIX BOIPOCOB; IPABIIIBHBIC B IIEJIOM JICHCTBUS 110 MPUMEHEHHIO 3HAHUN HA TPAKTHKE;

- 0-49 GannoB («He 3aueT») — OTBETHl HE CBA3AaHBI C BONPOCAMH, HAIUYKHE I'PyOBIX OMIMOOK B
OTBETE, HENOHNMaHHE CYIIHOCTH M3J1araéMoro BONPOCAa, HEYMEHUE IIPUMEHATh 3HAHUS Ha MPAKTHKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JONOJIHUTEIbHBIC U HABOASIIIE BOIPOCHI.

Tect
1. Kakyro 3anauy pemaer cucrema GPT-3?
I'enepanus TekcTOB
Urpa B maxmarsl
IlocTaHOBKAa MEIUIIMHCKOTO TUArHoO3a
buonornyeckue 3agaun

2. Kakoe u3 nepeuncieHnbix moHsatuii HE BXOaUT B MOHSATHE HCKYCCTBEHHOTO HHTEIIEKTA?
AHanuTHKa JaHHBIX
MarmmHHOe 00y4YeHue
['my6unHOE 00yueHue
DKCHEPTHBIE CUCTEMBI

3. BriGepute BepHOe yTBepxkaeHue: COBPEMEHHBINH UCKYCCTBEHHbIN HHTEIIEKT OCHOBBIBAETCS HA...
00y4YEeHHMH AJITOPUTMOB, CLIOCOOHBIX peIlIaTh 3a/la4M, AHAJOTMYHbIE TEM, UTO PELIAET YEIO0BEK
U3Y4YEHUU U KOMIIBIOTEPHOM ITIOBTOPEHUH CTPYKTYPBI YEJIOBEYECKOIO0 MO3ra
CO3JIaHMM UCKYCCTBEHHOI'O MO3ra Ha OCHOBE OMOTEXHOJIOIHH
CO3JIaHUH OBICTPOJICHCTBYIOIIMX BUPTYAIbHBIX CHCTEM

4. Yro takoe DeepBlue?
Kommbrorep, mobeauBImii yeMnruona Mupa 1o maxmartam B 1997 rogy
Komrbrotep, IpuMeHSBIIHICS TSI TUaTHOCTUKY 3a0oneBanuil B 1970-x rogax
Kommbrorep, mobeauBimii uemnrona mupa mo urpe B ['o B 2015 roxy
Komnetorep, npowmeamuii Tect Trropunra B 2014 rogy

5. Yto takoe GPT-3?

Heliponnasi cetb, reHepupyromas TEKCThl HAa €CTECTBEHHOM SI3bIKE C YPOBHEM KayecTBa,
OJU3KUM K Y4€JI0BEUECKOMY

Heiiponnas cetb, pacno3Haromas 00beKThl Ha H300paKeHUSIX TOUHEE YeIoBeKa

HeiliponHas ceTb, cTaBslas MEAULUHCKHAE AUArHO3bI ¢ 99% TOUHOCTHIO

Heiiponnas cetp, moOeauBias yeMnuoHa Mupa 1o urpe B ['o



6. Kak MOXHO oOXapakTepu3oBaThb MOJENb, KOTOpas BbIIA€T TOYHBIE IPOTHO3bI Ha paHee He
BCTPCHAOIHNXCA JaHHBIX

MOJIeJIb 00J1a/1aeT CITIOCOOHOCTBIO 0000IaTh Pe3yJIbTaT HAa TECTOBBIX JAHHBIX

MO/IEJIb SIBJISIETCS CIIOKHOU M IepeoOydeHHON

MOJICJIb SBJISIETCS] TIPOCTOM ¥ HET0OOYUIEHHOM

MO/IEJIb SIBJISIETCS CIIOKHOU M HeZ000yUeHHOM

7. B 3amaue OumHapHON KiaccH(UKAMM HAa CKOJBKO KIJIACCOB pas3/eisieTcs aHAIM3UpyeMblii Habop
JTAHHBIX

2

3

4

OosbLie 2
8. Kakoit meton B 6ubnmoreku scikit-learn ucrnonb3yercst A pa3feneHus JaHHBIX Ha 00ydYaronmi u
TECTOBBII HAOOPHI

train_test split

fit

predict

score

9. Kakoit kmacc B 6ubnuoteke scikit-learn mpumeHsieTcss uisl MOCTPOCHUS MOJIETU KiacCU(DUKAITUN
MeTooM k-Ommkalmmx coceneit

KNeighborsClassifier

LinearDiscriminantAnalysis

DecisionTreeClassifier

MultinomialNB

10. Metpuka nans OWHApHON KIAaCCH(HUKAIMU BBIYUCISETCS B COOTBETCTBUU CO CIEIYIONINM
Beipaxkeruem\: TP / (FP + TP). Ykaxure meTpuky

Precision

Accuracy

Recall

MSE

Kpumepuu oyenusanus:

Kasxpiii TECTOBBIN BOMPOC COACPIKUT 4 BapuaHTa OTBETOB, OJMH MU HECKOJIBKO M3 KOTOPBIX —
BEpHBIE.

17-20 6. — tect mpoiinen Ha 85-100 %;

7-16 6. — tect npoiaeH Ha 35-84 %;

0-6 6. — TecT mpoiineH Ha MeHee, ueM 35 %.

Maxkcumanvnoe Koauuecmeo o6annoeé 3a mecm — 20.

JlabopaTopHble 3a1aHusA
JlabopaTopHoe 3amanue Nel
Pa3zpaboTka HEHPOHHOH CETH MPSAMOrO PACHpPOCTPAHEHMs CHUTHAJIa Ha 3aJlaue UCCIIEI0BaHHS
npeackazanus GopMbl 00JIaKOB.
Lenb paGoOThL: MOMYYUTHh HABBIKM Pa3pabOTKU M HUCCIECIOBaHHUS HEHPOHHOM CETH MPSIMOTO
pacmpocTpaHeHus CUTHaIa Ha sa3bike Python ¢ ucnonb3oBanuem 6MOIHOTEK.

JlabopaTopHoe 3amanue Ne2
Pazpabotka 1 uccieoBaHue CBEPTOYHBIX HEHPOHHBIX CETEH.
[{eas pabOTHI: MONMYYUTh HABBIKM Pa3paOOTKU U MCCICIOBAHUS CBEPTOYHOW HEHPOHHOW CETH



Ha s3pike Python ¢ ucnonb3oBanuem Ombamorek. IIponsBecT MOArOTOBKY AaHHBIX M ONTHUMHU3ALIUIO
HEUPOHHOMU CETH.

Kpumepuu oyenusanus:

30-40 6. — 3a1aHue BBIMOJHEHO BEPHO;

20-29 6. — mpu BBHINIOJHCHWHM 3aJaHMsl ObUIM JOMYIIEHB HETOYHOCTH, HE BIIMSIONIUME HA
pe3yInbTarT;

10-19 6. — mpu BBIMOJIHEHUY 3aJIaHUS ObUIHA JOMYIIEHBI OITHOKY;

0-9 6. — pu BBHIMOJIHEHUH 3aJJaHHsI OBUIH JOMYIIEHbI CYIIECTBEHHbIE OIIMOKH.

Makcumanvnoe Konuuecmeo 6annoe 3za nadvopamopuvie 3aoanus — 80 (2 3a0anusn no 40
oannos).

3. Meroauyeckue MaTepuaJibl, ONpeaeJsole NpPouea1ypbl OeHUBAHUS 3HAHUI, yMEHUI,
HABBIKOB M (MJIH) ONBITA JeATEeJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI (GopMHUPOBAHUS KOMIIETEHIHIA

[Iponenypsl  OICHHMBAaHUS BKJIIOYAIOT B ce0s TEKyIIMHA KOHTPOJIb M IMPOMEXKYTOUHYIO
aTTECTALUIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTH IPOBOJUTCSA C MCIIOJIB30BAHMEM OLICHOYHBIX CPENCTB,
IIPEAICTABJICHHBIX B II. 2 JIAHHOTO MPUIIOKEHMs. Pe3ysbTaTbl TEKyIIEero KOHTPOJSA JOBOAATCS 10
CBEJICHMSI CTYI€HTOB /10 IIPOMEKYTOUYHON aTTECTALIUN.

IIpome:xyTOUHAsI aTTeCTAlMs IPOBOIUTCS B popMe 3auerTa.

3aueT NPOBOAMTCS IO PACIUCAHUIO IPOMEXYTOUYHOM aTTECTAllMK B yCTHOM BHJe. KoianuecTBo
BOIIPOCOB B 33/IaHUU — 3 (JIBa TEOPETHUUECKHUX BOMPOCA U OJTHO MPAKTUKO- OPUEHTUPOBAHHOE 3aJ]aHHE).
OObsiBICHHE DPE3YJIbTATOB IMPOU3ZBOAMTCA B JCHb 3aueTa. Pe3ynbTaThl aTTecTallud 3aHOCATCS B
BEJIOMOCTh U 3a4ETHYI0 KHMXKKY CTyJeHTa. CTyJIEeHThI, HE MPOILIECIIINE POMEKYTOUHYIO aTTECTALMIO
1o rpaduKy, JOJDKHBI JIMKBUIUPOBATH 33J0JDKEHHOCTh B YCTAHOBJIEHHOM TOPSIIIKE.



[Tpunoxenue 2

METOINYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JUCIUAITJIMHBI

Y4eOHBIM MJIaHOM MPETyCMOTPEHBI CIIETYIOIINE BUIbI 3aHATHIA:

- JIeKLUH;

- nabopaTopHbIE 3aHITHS.

B xoze neKMoHHBIX 3aHATHN pacCMAaTPUBAIOTCS OCHOBHBIE TEOPETHUECKHUE BOIPOCHI, 1AI0TCA
PEKOMEHIallMU JIsl CAMOCTOSITENIbHOM paboOThl U MOJATOTOBKE K JIA00PATOPHBIM 3aHSITHUSIM.

B xone nmabopaTOpHBIX 3aHATUH YINIyOJSIOTCA M 3aKpEIUISIIOTCS 3HAHUS CTYAEHTOB IO POy
PacCMOTPEHHBIX Ha JIEKIHSIX BOIPOCOB, Pa3BUBAIOTCS HABBIKU MPAKTHUECKOM pabOTHI.

[Tpu moaroToOBKE K 1a00PATOPHBIM 3aHATHAM KaXKABIN CTYICHT JOJDKEH:

— U3YYUTh PEKOMEHJOBAHHYIO YUeOHYIO TUTEPaTypy;

— U3YYUTb KOHCIEKTHI JIEKIIHIA;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 10 U3y4aEMOU TEME.

B mporecce moAroToBKM K JIAOOPATOPHBIM 3aHATHAM CTYACHTBI MOTYT BOCIOJIB30BAaThCS
KOHCYJIbTAIIUSIMU ITPENO1aBaTEIA.

Bonpocel, He pacCMOTpPEHHBIE HA JIGKLIUAX U JTa00PATOPHBIX 3aHATHIX, JOJDKHBI OBITh U3Y4YEHBI
CTYJIEHTaMH B XOJI€ CAMOCTOATEIbHON paboThl. KOHTPOJIb caMOCTOSATENbHON pabOThI CTYJEHTOB HaJ
y4eOHOIl MporpaMMoil Kypca OCYIIECTBJISETCS B XOJE 3aHATHH METOJOM TECTa U BBIIOJHEHUS
nabopaTopHbIX 3anaHui. B xome camocTosTenbHOM paboThl KaXIblil CTYIAEHT 00si3aH MPOYHUTATH
OCHOBHYK0 M II0 BO3MOXHOCTH JOIOJHUTENIBHYIO JMTEpPATypy IO H3y4yaeMOll TeMe, AOIOJHUTh
KOHCIIEKThI JICKIUI HETOCTAIOLUM MaTEPUAIOM, BEITUCKAMU U3 PEKOMEHOBAaHHBIX IEPBOUCTOYHUKOB,
BBI/IEJIUTh HETIOHATHBIE TEPMUHBI, HAUTH UX 3HAYEHHUE B SHIUKIIONEANUYECKUX CIIOBAPSIX.

CTyleHT JOJKeH TOTOBUTHCA K TPEACTOosAlleMYy JabOpaTOpHOMY 3aHSATHIO IO BCEM
0003HaYeHHBIM B paboueil mporpamme JUCHUIUIMHBI BOTIPOCAM.

JI1s1 IOATOTOBKM K 3aHATHAM, TEKYLIEMY KOHTPOJIFO U IPOMEKYTOUYHOM aTTECTALMK CTYAEHTHI
MOTYT BOCIIOJIb30BaThCS JIEKTPOHHO-ONOIMOTEYHBIMH CUCTEMaMU. Takxke 00ydaronmecss MOTyT B3STh
HAa JIOM HeoOXOIuMyI0 JUTepaTypy Ha aOOHEeMEHTE YHUBEPCUTETCKOW OMOIMOTEKH WU
BOCIIOJIb30BaThCS YNTAIbHBIMU 3aJ1aMH.
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