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PenieHseHTsr:

[TanommuukoBa TaresgHa JIeoHNIOBHA.

JIoKTOp TemarormuyecKkux HaykK, KaHauaaT (HU3MKO-MaTEeMaTHUYECKUX Hayk,
npodeccop. [ToueTHbIit pabOTHUK BBICIIIETO MpodeccuoHansHOro oopazopanus PO.
Hupexrop nnctutyta pynnamentanbabix Hayk (MOH) ®I'BOY BO «KyoI' TY».

Mapkos Buranunii Hukonaesunu.

JoxTop TexHumyeckux Hayk. IIpodeccop xkadenpsl MHOOPMAIMOHHBIX CUCTEM U
POrPaMMHUPOBAHMSI MHCTUTYTa KOMIIBIOTEPHBIX CHCTEM M HWH(OPMAIMOHHON
6e3onacHoctu (MKCullb) ®I'BOY BO «KyoI'TY».



1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 Ileab ocBOeHUSI TUCUHUILIHHBI

Henun w3yyeHHs] OUCHUIUIMHBI OIpENENeHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/apTOM BbICLIET0 00pa3oBaHus U cooTHeCeHBI ¢ o0umMmu Hensimu OOIT BO no HanpaBieHuto
noarotoBku 09.03.03 Ipuknaanas nHGOpMATHKa, B paMKax KOTOPOH MPEMoaaeTcs AUCITUTLINHA.

Henu pucuunnael HelipoceTeBble TEXHOIOTUU:

— TNO3HAaKOMHUTH CTYJIEHTOB C OCHOBHBIMHU pa3/iejlaMH HMCKYCCTBEHHOIO HMHTEJUIEKTa U
BHUJIAMU HEUPOHHBIX CETEH;

— Hay4UTb CTYJECHTOB IPAaBUIbHO BbIOMpATh apXUTEKTYPy HEHPOHHOM CETH U ITapaMeTphl
00y4eHHs B COOTBETCTBUU C IMOCTaBJICHHOM 3a7auei;

— Hay4dTh CTYJECHTOB IPOBOAUTH MPEABAPUTENbHBIN aHAIU3 U MOATOTOBKY 00yYaroluX
JAHHBIX JUIS JAJIbHEUILIErO UCIIOIb30BAHNS B HEHPOHHBIX CETSIX.

1.2 3agauu IUCHUIINHDI:
— H3Y4YUTH Oa30BBIE MOHSATHS CUCTEM UCKYCCTBEHHOT'O MHTEJIEKTA, a Takxke pasaenst U
W3YYHUTh OCHOBHEBIC 33/1a4H, pelIacMble HCHPOHHBIMU CCTSIMH,

— TO3HAKOMHUTH CTYJCHTOB C OCHOBHBIMH STallaMU aHajlu3a U MOATOTOBKUA O0yYaromux
JAHHBIX;

— H3YYUTh OCHOBHBIE apXUTEKTYphl HeWpoceTel, anropuTMbl UX OOyUEHHUS U METOIbI
60pBOBI ¢ IepeodydYeHNEM;

— U3y4uTh OMONIHMOTEKH, HEOOXOAMMEBIC TIpU pabdoTte ¢ HerpoceTsimu Ha Python (Numpy,
Scikit learn, Matplotlib, Pandas, dpeiimopk PyTorch) u B cucteme Matlab.

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKType 00pa3oBaTeibHOM NPOrpaMMbl

Juctunnuna «HelpoceTreBble TEXHOJIOTUUY» OTHOCUTCS K 00s13aTenbHOM yactu bioka 1
«lucuummnel (MOAynH)» y4eOHOTO TuiaHa. [ yCHemrHOro OCBOEHHUS JaHHOW AMCIUILIMHBI
HeoOXoauMbl 3HaHus cieayromux aucuuminH: b1.0.05 Maremaruueckuit ananus, b1.0.06
Bekropnas anrebpa, b1.0.08 Kypc Teopun BepostHoctelt, 51.0.10 MaremaTuueckue Mojenu
HEUPOHHBIX CETEH.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O0OY4YeHHUS] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yyaroImuXxcsl CIeTYIOUUMX KOMIETEHIIHN:

Ko 1 HAUMCHOBAHUE HHMKATOPA™ PesynbpTaTel 00yueHus IO JUCIUILTUHE

IK-6 Crioco0eH MogeIMpOBaTh NPUKJIAAHBIE (0M3HEC) MPoLecchl H MPEAMETHYIO 00J1aCTh

UIIK-6.3 (40.011 A/02.5 3mu.1) Lenmn u 3amaun | 3HaeT: 3aja9M MAITHHHOTO O0yYCHHE

OPOBOJMMBIX MCCIEJOBAaHUM U  pa3paboOTOK, | YMeeT: CTaBUTh 1€MW pa3pabaTbiBaeMBIX  CHCTEM
3HAYMMEIC 3a]]a9H IPUKIATHON HHPOPMATHKH HCKYCCTBEHHOI'O MHTEJIJIEKTa

Braneer: nHpopmManmeii o cnocobax peuieHust pasIMyHbIX
3aJad4 = NPUKIATHOH  WHQOPMATHKH € HOMOIIBIO
HEHPOCETEBBIX TEXHOJIOTHH

UIIK-6.4 (40.011 A/02.5 31.2) OTedecTBeHHBIH U | 3HACT: OCHOBHBIC THITBI 3334, pEIIacMble C ITOMOIIBIO
MEXAYHApOIHBIA OMBIT PELICHUS aKTyaJbHBIX W | HEHPOHHBIX ceTel

3HAaYMMBIX 33149 NPHKIATHOW HHPOPMATHKH VYMeeT: NOpUMEHSATh OTEUECTBEHHBIM M MEXIyHapOIHBII
OTIBIT PEUICHHUS 33124 MAIIMHHOTO O0yUYeHHS

Brnanmeer: oTeuecTBEHHBIM W MEXIYHApOIHBIM OIBITOM
pelIeHus 3a/1a4 ¢ IOMOUIbK HEMPOHHBIX ceTel

HIIK-6.5 (40.011 A/02.5 3u.4) Meroas! | 3HaET: METOIbI MPOBEACHHS SKCIICPUMEHTOB U HAOJIFOICHUI
MPOBEJICHUS] OKCIIEPUMEHTOB M HAOJIIOJCHHUH, | B 00JACTH HEWPOCETEBhIX TEXHOIOTHIA




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

PC3yJ’II)TaTLI 06yquH${ 0 AUCHUILIINHC

0000mennss u o60paborku WHpOpMAIUH TpPU
pelieHHH 3a7ad B 00JACTH  IPUKJIATHOH
nHdopmMaTuKu

Ymeer: o00o00marts W 00pabaTeiBaTh HHGOPMAIHIO IS
JajbHelIero ¢ mNpUMEHEHHs B 3aJayaX MAalIHHHOTO
o0yueHus

Bnaneer: OCHOBHBIMU 3HaHUSAMU, HCOGXOZ[I/IMI)IMI/I npe
MPOBEACHUS MPCABAPUTCIILHOI'O aHaJIM3a JaHHbIX

IIK-4 CnocodHOCT, HCHOIbL30BATH 3HAHHE

OCHOBHBIX METOAOB HCKYCCTBEHHOI'0O HHTEJIEKTaA B

HOCJIeIlyIOHIeﬁ HpO(l)eCCI/IOHaJIbHOﬁ AEATECJIBHOCTH B KA4Y€CTBE€ HAYYHBIX COTPYJIHUKOB, npenouaBaTe.ﬂeﬁ
06p330BaTe.H]>Hl)IX opraHmaum‘/i BbICHICT'O 06pa30BaHI/Iﬂ, HHYKECHEPOB, TEXHOJOI0OB

HIIK-4.3 (40.011 A/02.5 3H.2) OTeyecTBEHHBIH 1
MEXTyHapOIHbIH OITBIT B obnacTtu
HCKYCCTBEHHOTO HHTEIUICKTa B HPHKIAIHBIX
obmactax

3HaeT: OCHOBHBIE JOCTIDKEHHUSI B 00JacTH HEHpPOCETEBBIX
TEXHOJIOT UM

Ywmeer: MMPpUMCHATH OTCUECCTBCHHBIA H Me)K[[yHapOZ[HLIﬁ
OIIBIT I10 pa3pa60TKe CUCTEM UCKYCCTBECHHOI'O MHTCJIJICKTA

Brnaneer: HeOGXO}II/IMLIMI/I SHAaHUAMH OTCUCCTBCHHOI'O H
MCKJIYHAPOOHOT'O OIIbITA IMO AHAJINU3Y MaHHBIX

NIIK-4.10 (40.011 A/02.5 Tn.2) [IpoBeneHue
HaOIIOICHUI 1 U3MEPEHHH, COCTaBIICHIE UX
OnuUCaHui U HOPMYIUPOBKA BBIBOJIOB IIPH
MIPOBEJIEHUH HccieaoBanuii B obnactu MU B
TIPUKIIATHBIX 00IACTIAX

3HaeT: KaK IPOBOJUTH HAOIIOACHUS M H3MEPEHUS B 001aCTH
HEUPOCETEBBIX TEXHOJIOTHI

YmMmeer: ¢GopMyIHpOBaTh BBEIBOABI IO pa3pa0OTaHHBEIM Ha
ocHoBe U1 monensm

BnaneeT: 3HaHWSAMHU O MCTOJAaX HPOBCIACHUA I/ISMCpeHI/Iﬁ
KadyeCTBa paSpa60TaHHbe Moz[eneﬁ

Hqu)eCCHOHaJ'IBHOﬁ JNeSITeJIbHOCTH B 00JIaCTH
HCKYCCTBEHHBLIX CUCTEM

IIK-5 CnocofeH BbISIBUTh €CTECTBEHHOHAYYHYI) CYIIHOCTH mpodJjeM

BOZHUKAKIUX B XO0J¢
MOAC/JIMPOBAHMA U aHAJU3A CJI0KHBIX €CTECTBCHHBIX H

HIIK-5.3 (40.011 A/02.5 31.2) OTeuecTBEHHBIH 1
MEXIyHAPOIHBIA OIIBIT B obactu
MO/ICIUPOBAHUS u aHam3a CIIOXKHBIX
€CTECTBCHHBIX M HCKYCCTBEHHBIX CHCTEM B
OPHUKIATHBIX 00IaCTIX

3HaeT: OCHOBHBIE JIOCTIDKEHHUS B 00JacTH HEHPOCETEBBIX
TEXHOJOT U

Vwmeer: MNPpUMCHATH OTCYCCTBCHHBIA M Me)K,I[yHapOZ[HBIfI
OIIBIT 11O pa3pa60TKe CHUCTEM MCKYCCTBCHHOI'O MHTCIIJICKTA

BnaneeT: H606XOI[I/IMLIMI/I 3HAHUAMH OTCUYCCTBCHHOI'O H
MCKIAYHAPOAHOI'0 ONbITA IO aHAJIM3y HJAaHHBIX

WIIK-5.10 (40.011 A/02.5 Tn.2) [IpoBeneHme
HAOIIOICHUH U U3MEPEHHH, COCTaBIICHIE UX
OMHCaHM U POPMYIHPOBKA BHIBOIOB MPH
MIPOBEICHUN UCCIICAOBAHMIA B 001aCTH
MOJICIIPOBAHS U aHAJIH3a CIOKHBIX
€CTECTBCHHBIX M UCKYCCTBEHHBIX CHCTEM B
MIPUKJIAIHBIX 00JacTIX

3HaeT: KaK MPOBOJUTH HAOIIOACHUS M H3MEPECHUS B 001aCTH
HEHPOCETEBBIX TEXHOJIOTUN

YmMmeer: ¢GopMyIHpOBaTh BBIBOABI IO pa3pa0OTaHHBEIM Ha
ocHoBe 1 monensm

Bnaz[eeT: 3HaHUSIMHU O MCTOJAaX HPOBCIACHUA I/ISMCpCHI/Iﬁ
KadyeCTBa paBpa60TaHHBIX Moz[eneﬁ

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbHOIN pab0Thl 00y4aroIIMUXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y‘le6HLIM IIJTaHOM.

Nuaukatopel  TOCTHKEHUS

KOMIIETEHIIUN

CUMTAIOTCA  CHOPMHUPOBAHHBIMU  IIPU

AOCTHIKCHUHU COOTBECTCTBYIOIIHUX UM PE3YJIbTATOB 06yLIeHI/I$[.

2. CTpyKTYypa M coiepKaHNe JUCIUIITHHBI

2.1 PacnpenesieHne TPYA0EMKOCTH JUCHUIIMHBI IO BHAaM padoT

OO6mast TpyA0EMKOCTh JAUCHHUIUIMHBI COCTaBiseT 4 3a4eTHBIX enuHUIlbl (144 gaca), ux
acrpeiesieHre 1o BUaaM padoT MpeICTaBICHO B TAOJINIIE

Bunsr pabot Bcero Dopma o0yueHHs
Yacos Ovynas
7
ceMecTp
(gackr)
KonrakTHasi padora, B TOM 4ucJje: 56,3 56,3
AynuTOopHBIe 3aHATHS (BCero): 50 50
3aHATHS JIEKIIMOHHOTO THIIA 16 16
71a00paTOPHBIE 3aHATHS 34 34




MPAKTUYCCKUC 3aHATUL

CCMUHAPCKHUEC 3aHATUS

Huas koHTaKTHasi padora: 6,3 6,3
Kontponb camocrositesnibHO# paboTsl (KCP) 6 6
[Tpomexytounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHcJIe: 52 52
IIpopaboTka W TOBTOpPEHHE JICKIMOHHOTO MaTepuaia M MaTepuaia 12 12
yueOHHUKOB M Y4eOHBIX TOCOOHH
[ToaroroBka K TeKyIieMy KOHTPOJIIIO 40 40
KonTpoas: 35,7 35,7
[ToaroroBka K 9K3aMeHy 35,7 35,7
Ooman Jac. 144 144
TPYA0EMKOCTh B TOM YHCJie KOHTAKTHasi padoTa 56,3 56,3
3a4. En 4 4

2.2 Conepxxanue Q¥ CHUNLTAHBI

Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fesiaM AUCIUILTUHBL.

Pa3nens! (TeMbl) TUCIUILIMHBL, H3y4yaeMble B 7 cemecTpe (ouHasi popma o0yueHus)

KosmnyecTBo yacoB
Bueayn
. HTOpHA
Ne HaumenoBanmue pa3aesioB (Tem) Beero AynuTopHasi padoTa a
padorta
JI 113 JIP CPC
1 2 3 4 5 6 7
1 Beenenune B UU. Uctopus, onpeneneHue, CTpykrypa, 4 2 2
" | moHsATHUA
2 Beenenue B HelipoceTn. MeTtpuku. [loaroroBka qaHHbIX 8 4 4
" | A1 mojadu B HEMPOCETh
3. | OurumMu3aTophl B HEMPOHHBIX CETAX 4 2 2
4. | Metompl 60ps0BI ¢ IIEpeobydeHHEM 4 2 2
5. | MMonynspHble apXUTEKTypbl HEHPOHHBIX CETEH 10 6 4
6. | Heiiponnsle cetu B Matlab 16 8 8
7. | Heiiponnsie cetu na Python 56 26 30
HUTOTI'O no pa3aenam Iy CHUNIHHBI 102 16 34 52
KonTpons camoctositensHol padotsl (KCP) 6
[Tpomesxytounas arrecrauus (MKP) 0,3
IlonroroBka K 9K3aMeHyY 35,7
O0u1as TPy10€eMKOCTh MO TUCHUILIIHHE 144

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble

3anstusa, CPC — camocrosaTenbHas paboTa cTyJeHTa

2.3 Copnep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

dopma
Ne HanmenoBanme pasziesa (TeMbl) Copnep:xanme paszesa (TeMbI) TeKyINero
KOHTPO.JIsI
1 2 3 4
OO0 UCKYCCTBEHHOM MHTEJIEKTE
1 Beenenue B IU. Hcropus, HcTopus HCKYCCTBEHHOTO MHTEIUIEKTa T
" | onpenerneHue, CTPYKTYpa, MOHSITHS O01acTH UCKYCCTBEHHOT'O MHTEIIEKTa
TexHosorun paboThl ¢ OOJIBIINMHU JaHHBIMU
OcHoBHbIe NOHATHSL. McTOpUs HEWPOHHBIX CETEH.
Beeznenue B HelipoceTn. MeTpHKH. IIpeno6pabotka ganubIX. IlepcentpoH. Anroputm
2. | TloAroToBKa JIaHHBIX JIJIsl MO/IA4U B obparHoro pacmnpocTpanenus omunoOku. Heliponusle T
HelpoceTh CeTH B 337a4ax Kiaccudukaiyy. HelipoHHsIe ceTH B
3azauax perpeccun. HelipoHHbIe ceTH B 3aja4ax




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4

KJacTepu3auun. MeTpuku Kiaccudukaimy,

perpeccun u kiacrepusanuun. O0yueHue mo baryam
CroxacTHYeCKHH TpagueHTHBIH cmycK. CToxacTHuecKui

3. OnTuMu3aTOPHl B HEHPOHHBIX CETAX IpaMeHTHEI Criyck ¢ MomerToM, Adam, T
BrisiBiienne mepeoOyuenusi. Perymspusanus. Batch —
4. | Metonbl 60ps0BI ¢ IEpe0OyIeHnEM HopMamisara, DIopout. T
ABtokommpoBmmk. CBEprouHas HelpoceTh  (3agada
5 ITonynsipHbIE apXUTEKTYPbL Knaccu(HKanuy, IeTeKIUH U cerMeHTaluu). I eHepaTuBHO- T
' HEUPOHHBIX CeTer cocTs3aTenbHas ceTh. PekyppenrtHas cetb. LSTM-cets.
Tpancdopmep.
2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHE 3aHATHS/
JlabopaTopHblie padoThl)
®opma
Ne HaunmeHnoBaHnue pa3jeiia (Tembl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsA
1 2 3 4
OcBoenne 6a30BBIX HABBIKOB paboTHI ¢ cuctemoir MatLab.
Knaccuguxanuus ¢ HOMOLIBIO HEPCENTPOHA.
o Amnnpoxcuma omomnu MHC.
1. | Heiiponnsie cetu B Matlab MHPOKCHMAIIHA GYHKLUTH NPH HOMOII JIp

Knaccuguxanus ¢ nomomipio cereit KoxoneHa.
HeiipocereBoe pacniozHaBaHuE H300paKeHUH.
HeiipoceTeBoe Npor1o3upoBaHye BpeMEHHbIX pSJIOB
OcHossl 6ubmrorek Numpy, Matplotlib u Pandas.
2. Heiiponnsie cetu Ha Python AJTrOpUTM 00pPaTHOTO pacpOCTpaHeHHs OMHOKU. OCHOBBI JIP
(dpeiimBopka PyTorch. Ceéprounsie HelipoceTn

3amuTa naboparopunoit padotsl (JIP), Bemmonnenue kypcoBoro npoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), manumcamme pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.x1.

2.3.3 KypcoBbie paGoThl He IpeAyCMOTPEHbI

2.4 Ilepedyenb y4eOHO-METOANYECKOI0 O0ecneYeHHsl I CAMOCTOATEILHOI PadoThI
00y4aImuxcs Mo JUCIUNJIHHE (MOYJII0)
[TepedyeHp y4eOHO-METOIMYECKOTO 00ECIIeYeH s JUCIUILUITHBI
Ne Buz CPC petierb ¥ 1 CHIL AT

TI0 BBITIOJIHEHUIO CAMOCTOSITEIEHON paboThl

1 2 3
Meronuueckne yKa3zaHus Ul HOATOTOBKH K JIEKIIMOHHBIM U CEMHHAPCKUM
[TpopaboTka 1 TOBTOpEHNE |3aHATHSIM, YTBEP)KACHHbBIEC Ha 3aceJaHuH KadeApbl IPUKIATHON MaTeMaTHKH
JIEKIIMOHHOTO MaTeprana, |(paKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH 1 pukiIagHol MmatemaTukn GTBOY

1 [Matepuaia y4eOHOH 1 BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .
Hay4YHOU TuTEpaTyphl, MeTtoauueckue yKka3aHusl 110 BBIMOJHEHUIO CAMOCTOSITEbHON paboTHI,
IIOJITOTOBKA K YTBEpKJICHHbIE Ha 3aceJaHUU Kadeapsl MPUKIaTHON MaTeMaTuky GaKyIbTeTa
CEMUHApCKUM 3aHATUAM KOMIBIOTEPHBIX TEXHOJIOTUH U mpukiaaaHoi mateMatnka PI'BOY BO «KyoI'Yy,
npoTokos Ne7 ot 18.04.2018 .
MeTtoanyeckue yKa3aHHs MO BHIITOJHEHHIO JTa00paTOPHBIX paboT, yTBEPKICHHBIC
2 IToxroroBka k Ha 3aceaHnu Kadeapsl IPUKIaTHON MaTeMaTHKU (aKyJIbTeTa KOMITBIOTEPHBIX
a00paTOPHBIM 3aHATHSAM  |TeXHOJOTHH U mpukiaagaoi mateMatnka ®I'BOY BO «Ky06I'Y», mpotokon Ne7 ot
18.04.2018 .
Mertonuueckre yKa3aHus 110 BBITOJHEHUIO CAMOCTOSTEIILHOM paboThl,
3 [MoaroroBka K pemieHNIo  |yTBEp KJICHHBIE Ha 3acelaHu Kadeapsl MPHUKIIaHOI MaTeMaTuKH (haKyJIbTeTa

3a/1a4 U TECTOB KOMITBIOTEPHBIX TEXHOJIOTHH U npukinagaoi Mmarematinkn ®T'BOY BO «KyoI'V»,
npotokos Ne7 ot 18.04.2018 1.

Mertouueckre yKa3aHus 110 BBIITOJHEHUIO CAaMOCTOSTEIILHOM paboThl,
YTBEpIK/ICHHBIE Ha 3aceaHuy Kadeaphl IPUKIQJHOH MaTeMaTHKU (aKyJibTeTa
KOMITBIOTEPHBIX TeXHOsIOrHi U npukinaanoi Mmarematnku @TEOY BO «KyoI'V»,

IMoxaroToBka k TeKyemy
KOHTPOJIIO




] [npotokon Ne7 ot 18.04.2018 1.

Y4eOHO-MeTOAUYECKUE MaTepuaibl ISl CaMOCTOSTENbHONH paboThl OOyYarolIMXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 11 ¢ HapyIICHUSIME 3PEHUS:

— B MieyaTHOU (hopme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

Jjig U1 ¢ HapyIIeHUsIMU CyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIeHUsIMA OIIOPHO-JBUTATEILHOTO amnmnapara:

— B mieuaTHo opme,

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. Oopa3oBaTe/jibHbIe TeXHOJOIMH, NPHMeHsieMble NPH OCBOCHHH JAUCHMILIUHBI
(Mmonxy.Jist)

B cootserctBum ¢ TpeboBanusMu PI'OC B mporpamma JUCHMIUIMHBI IIpEeIyCMaTpUBAET
UCTIONIB30BaHNE B y4yeOHOM IIpolecce CIEIyIONUX 00pa30BaTENbHBIC TEXHOJOTMU: YTCHHE
JEKIUH C HUCIOJIb30BAHUEM MYJIBTUMEIUHHBIX TEXHOJOTHH; METOJ MajbIX TIpymm, pa3dop
NPaKTUYECKUX 327144 U KEHCOB.

[Tpu 0Oy4eHnH UCTIONB3YIOTCS CIEAYIOMNE 00pa30BaTeIbHbBIC TEXHOIOTHH:

— TexHonoruss KOMMYHHKAaTUBHOTO OOy4YeHUS — HampaBieHa Ha (OPMUPOBAHUE
KOMMYHUKaTHBHOW KOMIIETCHTHOCTH CTYACHTOB, KOTOpas sBIsieTcsi 06a30BOM, HEOOXOMUMOM /ISt
aJIanTallid K COBPEMEHHBIM yCJIOBUSM MEXKYJIBTYPHOU KOMMYHHKAIIHH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OO0y4YEHHST — NpEAIoiaraet
OCYIIECTBJICHHE ITO3HABATEIBHON JAEATEIBHOCTH CTYAEHTOB C YYETOM HMX WHIMBHIYaIbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH W HMHTEPECOB, MOOMIPSS WX PEATM30BBIBATH CBOM TBOPYECKUN
noreHiuan. Co3gaHue M UCHOJb30BAHUE TUATHOCTHUECKUX TECTOB SIBISETCS HEOThEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

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

00pa30BaTEILHOrO MPOIECCa, MOBBIMIAS €r0 MPAKTUYECKYI0 HAlpaBIEHHOCTb, CHOCOOCTBYIOT
UHTEHCU(UKAIIMM CAMOCTOSATEIIbHOM padOThl yualllMXCs W MOBBILIEHHIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BoienstoTcs 2 Buaa TEXHOIOTHI:

— TexHOJOrUs MCHOIB30BAHUS KOMIBIOTEPHBIX HPOrpaMM — TMO3BOJSET 3PPEKTUBHO
JIOTIOJTHUTH Mporiecc 00yUeHHs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IIMPOKUE BO3MOXKHOCTH JUIS  IIOMCKA

uHpOpMannH, pa3padOTKA HAYYHBIX IPOEKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUIH.

— TexHoNOTHsI WHAWBUAyAIN3allid OOydYEHHs] — TOMOTAeT pPEaNM30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBIA TOAXOJ, YYHMTHIBas HMHIUBHIyaJbHblE OCOOEHHOCTM M MOTPeOHOCTH
YYaIIAXCS.

— [IlpoekTHass TEXHOJOTHsSI — OpPWUEHTHPOBaHA Ha MOACITHPOBAHHE COIHMAIHLHOTO
B3aWMOJICHCTBHS yUYaIIUXCS C IENBI0 PEHICHHs 3aJadd, KOTopas OmpeAessieTcs B paMKax
npodeCCHOHATBLHOM MOATOTOBKH, BBLACTASA Ty UM UHYIO IPEIMETHYIO 00JIaCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — pEaIM3yeT HJICI0 B3aUMHOTO OOYy4YEeHMH,
OCYIIECTBIISII KaK WHIWBHIYaJbHYIO, TaK M KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEUICHHE
yueOHBIX 3a/1a4.



- HFpOBaH TCXHOJIOTHA — IMO3BOJIACT pa3BUBATL HABBIKKU PACCMOTPCHUA PsAia BO3MOKHBIX
CHoco0O0B pelleHus: MpoOsieM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB U PAaCKpbIBask JTMYHOCTHBIN
MOTEHIIMAJ KXKJIOTO yUarerocs.

— TexHonorusi pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JTMYHOCTH, CIOCOOHOW KPUTHYECKH OTHOCUTHCS K HH(POpPMAINU, YMEHHIO
0oTOMpaTh HMHOOPMAIIHIO IS PEIICHHS TOCTABICHHOW 3a/1a4u.

KomMmruiekcHOe HCIoNIb30BaHHE B YyUEOHOM IMPOIIECCE BCEX BBHINMICHA3BAHHBIX TEXHOJIOTHN
CTHUMYJIUPYIOT JIMYHOCTHYIO, WHTEUICKTYaJbHYI) AaKTHBHOCTb, pPa3BHBAIOT II03HABaTEIIbHBIC
MPOLIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHHMIO KOMIIETEHIIMH, KOTOPBIMH JIOJDKEH 00Ja1aTh
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 - WHAMBHya bHAs MM KOJUICKTUBHAS JESITEIBHOCTD 110 OTOOPY,
pacrmpeneneHrio 1 CUCTeMaTH3allli MaTepralia 1Mo ONpeICICHHON TeMe, B pe3ybTaTe KOTOPOi
COCTABJISICTCS MPOCKT;

— aHaTU3 KOHKPETHBIX CUTYAIMil - aHalIM3 pPEabHBIX MPOOJEMHBIX CHUTYallMid, WMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00MacTH MpodecCHOHANBHOW NesSTeNTbHOCTH, W MOWCK BapHaHTOB
JYYIIUX PEUICHUN;

—  Pa3BUTHE KPUTUYECKOTO MBINUICHUS — 00pa3oBaTelibHasl NeSITeIbHOCTD, HAllPaBJICHHAs Ha
pa3BUTHE Y CTYJIEHTOB Pa3yMHOT0, PEJICKCUBHOTO MBIILJIEHUS, CHOCOOHOTO BBIIBUHYTh HOBBIE
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 OOYCIOBICHO TEM, YTO MPHU HCCIEIOBAHUU M
PELICHUH KaXKI0 KOHKPETHOM 3a/1a4i UMEETCs, KaK MPaBUIIO0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pazbopa ¥ OLIEHKH 11eJION COBOKYITHOCTH KOHKPETHBIX CUTYAIIHi.

KOJIMY€eCTBO
I/ICHOI[I)?.yeMbIe HHTCPAKTUBHBLIC 06pa30BaTeHLHLIe
CeMeCTp BI/I[[ 3aHATUA HHTCPAKTUBHBIX
TEXHOJOI'MH
4acoB
nabopaTtopHbie 3aHSITHS B pexumMax
B3aUMOJICHCTBUSl «IIPEMOAaBaTeNlb — CTYIACHT» H
7 JIP «CTYZIEHT — CTYJIEHTY; 34
paboTa B MaJbIX IpyMIax;
aHaAJIN3 KOHKPETHBIX CUTYaIHi
pa3BUTHE KPUTUIECKOTO MBIIIIICHUS,
7 J IIPOEKTHAsl TEXHOJIOTHSI; 16
aHaAJIN3 KOHKPETHBIX CUTYaIHi
HTroro 50

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

Tewmbl, 3amanusg ¥ BOIPOCHI JJI CaAMOCTOSITENIbHOM paboThl MpU3BaHbl CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH()OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJIATh 3HAHMS,
MIOJIyYEHHBIE B XO/€ JIEKITMOHHBIX M MPAKTUYECKUX 3aHATHM.

IToxxoxn pazbopa KOHKPETHBIX CUTYallui MIMPOKO UCTIONB3YETCs KaK MPEernoaaBaTesieM, Tak
U CTYJCHTaMH IIPH NMPOBEICHUH aHaAJIN3a Pe3yJIbTaTOB CaMOCTOSATEIbHON PabOTHI.

JUig JuI ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI IIPELYCMOTPEHA OpraHU3alUs
KOHCYJIbTallU} C UCHOJIb30BAHUEM JIEKTPOHHOM NOYTHI.



J1J1s1 TTT C HApYIICHUSIME 3PEHHS:

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

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist A ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

4. OueHo4YHbIE CPeICTBA AJIS TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH U IMPOMEKYTOYHOM
aTrecTanuu

OneHouHble cpelCcTBa MNpEJHAa3HAYeHbl U KOHTPOJIE M OLEHKH 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00y4aroImuxcsi, OCBOMBIIMX HporpaMMy y4eOHoW nuctuiuimHabl «HelpocereBbie
TEXHOJIOTHI.

OneHouyHbIE CpPeICTBA BKJIIOYAET KOHTPOJbHBIE MaTEpHUAIbl JUIsl IPOBEIACHUS TeKylIero
KOHTPOJIs1 B pOpME TECTOBBIX 331aHUH U 1a00paTOPHBIX paboT, U MPOMEKYTOUHOM aTTeCcTalMN
B (popme BOIIPOCOB K IK3aMEHY.

Texymuii KOHTPOJb YCIEBAEMOCTU OCYILECTBIISIETCA B TEUEHUE CEMECTPA, B XOZE
IIOBCE/IHEBHOM yueOHOI pabOoThI U IpeANoJIaraeT OBjlaJeHUe MaTeprualaMHy JIEKIHU, TUTepaTyphl,
oporpaMMbl, paboTy CTYJIEHTOB B XOJ€ IPOBEAEHUS Ja0OpaTOPHBIX 3aHATUH, a TaKxKe
CUCTEMATUYECKOE BHIIIOJHEHUE TECTOBBIX PabOT, pellIeHNEe MPAKTUYECKUX 3a/1a4 U UHBIX 3a/1aHUl
JUIL CaMOCTOSITETIbHOM paboThl CTYAEHTOB. JlaHHBIN BUJ] KOHTPOJS CTHUMYJIHUPYET y CTYACHTOB
CTPEMJICHHE K CHCTEMaTHYECKOW CaMOCTOSITENbHOM paboTe MO M3yYeHUI0 JUCHMILIMHBL. OH
OpeHa3HayeH JUIs OLIGHKM CaMOCTOATENbHOM palOoThl ciymarened IO pelleHuio 3ajad,
BBITMIOJIHEHUIO JIa0OpAaTOPHBIX padoOT, MOJBEAEHUS UTOrOB TecTUpoBaHUs. OIEHUBAETCS TaKkKe
AKTUBHOCTb U KAYECTBO PE3YJIbTATOB IPAKTUUYECKOI 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 AMCLUMIUIMHBI HUCIOJB3YIOTCS OLIEHOYHble cpeacTtBa. OHU HampaBieHbl Ha
ofpeieNieHue cTeleHn COPMUPOBAHHOCTU KOMITETEHIINH.

[IpoMexyTouHass arrecTanusi CTYJEHTOB OCYLIECTBISETCS B paMKaxX 3aBepILEHUs
W3Y4YEHHs] TUCLUUIUIMHBI U MO3BOJIIET ONPEIEIUTh KaueCTBO YCBOEHUS M3YYEHHOIO MarTepHaa,
IpeJoiaraeT KOHTPOJIb U YIIPaBJI€HUE MPOLIECCOM MPHOOPETEHUsI CTyIEHTaMU HEOOXOIUMBIX
3HaHWW, yMEHUS U HaBBIKOB, onpeaensgeMbix 1o @I'OC BO 1o cooTBETCTBYOIIEMY HAIIPABIEHUIO
MOJMOTOBKU B KAYECTBE PE3yJIbTATOB OCBOEHUS YUYEOHOMN TUCHUIIIMHBI.

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

— IpY He0OXOAMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS AOMOIHUTENBHOE BpeMs JUIsl TOATOTOBKHM OTBETA Ha dK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] MHBAIUIOB U JIUIL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbsI MPEAYCMaTPUBAETCA MCIIOJIb30BAHHE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIKXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLCHUBAHUS pPE3YyJbTaTOB OOYyYEHUS 1O JAMCLUUIUIMHE MOXET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHMsS WMHBAJIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHMUILIMHE (MOAYNIO) MpEeAycMaTpUBAaeT IPEOCTaBIEHUE



uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM HUX 3I0POBbsi U BOCHPHUATHUS

uHpOpMaLUu:
JInst L ¢ HapyIIeHUSIMH 3PSHUS:
— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.
JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (JOpMe PIEKTPOHHOTO JOKYMEHTA.
JInst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

I[aHHBIfI MNEpCUCHb MOXKCT OBITE KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA

oOyyJaronuxcs.

CTpyKTYypa OLEHOYHBIX CPEIACTB A/l TeKYLIeill U IPOME:KYTOYHOM ATTeCTAllMU

HanMeHOBaHHE OIICHOYHOTO CPEICTBA

Ne Koxa n Haumenosanue
PesynbraTel 00y4ueHus . ITpomexyTouHas
n/m MHJKaTopa Texymuii KOHTPOIb
aTTecTays
3HaeT: 3agauu Tect no paznenam 1,3 Bormpoc Ha 3x3aMeHe
MamuHHOTO 00y4eHus | JlaboparopHas paborta 1-12
YMeeT: CTaBUTH LENH | 10 pa3zenam 6,7
pa3pabaTbIBaEMBIX
CHCTEM
HNIIK-6.3 (40.011 A/02.5
HCKYCCTBEHHOTO
3u.1) Lenu u 3anaun
HPOBOHMBIX HHTEJJIEKTa
P o Bnageer:
1 HCCIICIOBAaHUN U .
nHpopmanueii o
pa3paboTOK, 3HAYNMBIC
. criocobax perieHus
3a7a4y IPUKJIQTHON
Pa3INYHBIX 337134
WHPOPMATHKA o
TIPUKIIaTHON
HHPOPMATHKH C
TIOMOIIBIO
HEHpPOCETEBBIX
TEXHOJIOT U
UIIK-6.4 (40.011 A/02.5 | 3uaert: ocHoBHBIe | TecTrl mo pa3genam 1-3 Bonpoc Ha 5k3ameHe
3H.2) OTe4ecTBEHHBIH M | THUIIBI 3ana4, | JlaboparopHsie paboThI 1-4
MEXIYHapOAHBI  OIBIT | peraeMbie ¢ | mo pasgenam 6,7
peLICHUs] aKTyalbHBIX M | TIOMOILBIO
3HAYUMBIX 3a7a4 | HEeMpOCETEeBBIX
MIPUKJIaTHON TEXHOJIOTUI
nHdopMaTuKu YmMmeer:  NpUMEHSTH
OTCUCCTBEHHBIN u
2 MEXXITyHapOIHBIN
OIIBIT pElIeHHs 3a/ad
MAaIIMHHOTO 00yUYeHNS
Bnageer:
OTEYECTBEHHBIM u
MEK/1yHapOIHBIM
OIIBITOM pereHus
3amad aHajm3a
JIAHHBIX
WIIK-6.5 (40.011 A/02.5 | 3naert: metozsl | Tect mo pasgeny 5 Bonpoc Ha 9k3aMeHe
3n.4) Mertons! | mpoBeneHUS JlabopaTopHbIe pabOTHI 22-28
MIPOBECHUS JKCIIEPUMEHTOB u | mo pazaenam 6-7
3 | OKCTIEpHMEHTOB U | HaOMIOeHUH B
HaOJIIOICHHH, obmactu
00001eHnst 1 00paboTKN | HEHpPOCETEBBIX
nHdopmannu IpU | TEXHOJOTUI
peneHnu 3a1a4 B




o0mactu MPUKIAJHOW | YMeeT: 0000mare u

nHdopmMaTuKu o0pabaTbIBaTh
HHPOPMALIUIO s
JanbHEUIIero eé
MIPUMCHCHHUS B
3a7a4axX MAaIlIdHHOTO
o0OydeHus
Bmaneer: ocHOBHBIMH
3HAHUSAMH,
HEOOXOAUMBIMHU  TIpE
MPOBECHUS
MpeIBaPUTEIHHOTO

aHaJIn3a JaHHBIX

WIIK-5.3 (40.011 A/02.5 | 3uaet: nenu u 3agauu | Tectsl mo pazaenam 1,2 Bomnpoc Ha 3k3amene 13-
3u.1) Llenm wu 3amaum | BHenpeHus  cucrem | JlabopaTtopHble pabOTHI 21

MIPOBOJUMBIX HUCKYCCTBEHHOTO o paznenam 6,7
HCCleI0BaHu U | HUHTEJUJIEKTa B

pa3paboTok B 00NAaCTH | ECTECTBEHHBIX HayKaxX

MOJETUPOBAHUS u | YMeeT: cTaBUTh LIETH

aHau3a CIOXXHBIX | H 3amaun TS

€CTEeCTBCHHBIX " | pa3pabaThIBacMBIX

HCKYCCTBEHHBIX CHCTEM | CHCTEM

B IPUKJIA/IHBIX O0JIACTAX | HCKYCCTBEHHOTO
HMHTEIIEKTA
Brnaneer:
HEOOXOINMBIMHU
3HAHUAMU 110
[IOCTAHOBKE 3a1a4d B
o0JlacTH HEHPOHHBIX

cerei
WIIK-4.3 (40.011 A/02.5 | 3uaert: ocHoBHble | Tect mo pazmeny 5 Bomnpoc Ha 3x3amene 6-
30.2) OTEYeCTBCHHBIH W | IOCTIKCHHS B | JIabopaTopHBIe pabOTHI 22
MEXIIYHapOIHBIH OMBIT B | 00JacTH MAaLIMHHOIO | IO pa3nenam 6-7
obmactu o0y4ueHus
HCKYCCTBEHHOTO YMeeT:  NPUMEHATH
WHTEJUICKTa B | OTEYECTBEHHBIN u
NPUKIAIHBIX 00IaCTIX MEKTyHapOIHbIH

OTBIT TIO pa3paboTKe
HEHPOHHBIX ceTel

Buageer:
HEOOXOIUMBIMU
3HAHHUSAMH
OTEYECTBEHHOTO u
MEXIyHApOIHOTO
OIBITA IO aHAIU3Y
JIAHHBIX
HIIK-4.10 (40.011 | 3naer: kak npoBoauth | JlaboparopHbie pabOThI Bomnpoc Ha 3x3ameHe 26-
A/02.5 Tn.2) | HaOmrOACHUS U | 1o pasnenam 6-7 28
[TpoBenenue NU3MEpeHus B 00IacTH
HabroeHui U | MAaIIMHHOTO
HM3MEpEHuil, COCTaBlIeHUE | O0y4YeHHS
ux ONMCaHUuU u | Ymeer:
(hopMyIHPOBKa BBIBOAOB | (OPMYIHPOBATH
pu MPOBEJICHUH | BBIBOJIbI o
HCClefoBaHUK  obnacTu | pa3paboTaHHBIM  Ha
HCKYCCTBEHHOIO ocHose UM mozpemnsim
HHTEJJIEKTa B | Brageer: 3HaHMsIME O
MIPUKIIAIHBIX 001acTaX METO/IaX HpPOBEIEHUS
HU3MEpeHni KadecTBa
pa3paboTaHHBIX

MOJEIeH




WIIK-5.10 (40.011 | 3naer: kak npoBoauTh | JlaGopaTopHbie pabOTHI Bomnpoc Ha sk3amene 25-
A/02.5 Tn.2) | nHabmonenus u | 1o pazaenam 6-7 28
[IpoBenenue U3MepeHus B 00J1acTH
HaOJI0IeHUH U | HEHPOCETEBBIX
U3MEpEHUH, COCTABJICHHE | TEXHOJOTHH
ux OIMCaHUU u | YMmeer:
(hopMyIHPOBKa BBIBOAOB | (OPMYIHPOBATH
pu MIPOBEJICHUH | BBIBOJBI 1o
HCCIIeIOBAaHUN B 00NacT | pa3paboTaHHBIM  Ha
MOJEITUPOBAHUS u | ocHoBe MU monensam
aHanM3a CIIOKHBIX | Brmameer: 3sHaHUSIMH O
€CTECTBEHHBIX 1 | MeTojax IpOBeAeH
UCKYCCTBEHHBIX CHCTEM | WS M3MEpEHUI
B IIPUKJI/IHBIX O0JIACTSAX | KadecTsa
pa3paboTaHHBIX
MoJienen

TunoBbie KOHTPOJIbHBbIE 32 IaHNUS UM MHbIE MATEPHUAJIbI, HEO0OX0AUMBbIE /IJISl OLlEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIIIUX ITANbI
(opMupoBaHUsA KOMIIETEHUNH B MIpoLiecce OCBOEeHHs 00Pa30BaTeILHOI MPOrpaMMbl

IIpumep TectupoBanus no pasaeay «Bsenenue B M. Ucropus, onpeaeienue, CTpyKrypa,
NOHSATHSD)

Yro takoe DeepBlue?

a) Kommbrorep, npuMeHSBIIUIACS JUIsI TUarHOCTHKY 3a0oneBanuii B 1970-x romax
6) Komnerorep, npomeamuii Tect Triopunra B 2014 rogy

B) KommbroTep, mobenuBuinii ueMnuona Mupa 1o urpe B ro B 2015 roxy

r) KommbroTep, mobenuBiinii ueMnuoHa Mupa 1o maxmartam B 1997 rony.
Uro Takoe GPT-3?

a) HeiiponHas cetb, pacno3Haromas o0beKThl Ha N300paKEHHUSIX TOUHEE YeloBeKa

6) HeiiponHas ceTp, mobeuBIIas YeMIIMOHA MUpPa IO UTPE B IO

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

r) HeilpoHnHas ceTb, reHepupyolast TEKCThI HA €CTECTBEHHOM S3bIKE C YPOBHEM KauecTBa
OJIM3KUM K 4EeJIOBEUECKOMY

Kaxkoe u3 nepeuncrnennsix noustuit HE Bxogut B monsitue MIN?
a) ['myOunnoe oOyueHue

0) AHAJIUTHKA JAHHBIX

B) DKCHEPTHHIE CUCTEMBI

r) MammunaHOe 00yueHue

Bri6epute BepHOE yTBEpKIEHUE

a) MCKycCTBEHHBI HHTEIUIEKT — OTO CIIO0XKHOE IIOHATHE, HE HMEIoIee YEeTKOro
oTpezieNieHus: U BKIIIOYAlOIIee pa3indHble 00JIaCTH MaTeMAaTUKH, HH()OPMALIMOHHBIX TEXHOJIOTUI
u J1p.

0) VIcKyCCTBEHHBIN HMHTEIIEKT - 9TO pPOOOT miisi OOIMIEHUS C JIIOJABMHU TOCPEIACTBOM
TEKCTOBOTO UHTep(eiica, paspaboTanublii AnanoMm Treiopunrom B 1950 rogy

B) McKycCTBEHHBI HHTEIEKT - 3TO YETKO OINpEAENIEHHOE IOHSATHE, O3Hadyarollee
CO3/1aHHME MAIIMHBI, [IOBTOPSIONIEH YMCTBEHHBIE ITPOLIECCH] YEIOBEKA



s 4dero Moxer ObITh mosie3HO NpuMeHsTh MW B OaHke (HECKOJIBKO MpPaBHJIbHBIX
OTBETOB)?

a) ABTOMAaTH3aIs BbIIaYM HAJTHUYHBIX CPEICTB

0) ABTomMaTm3aIius paboThI BCEro MmepcoHana 0aHka

B) ABTOMaTH3amusa 00pabOTKH TOKYMEHTOB

r) ABToMaTH3amus paboThl ¢ KIMEHTaMH

B uem coctout tect Trropunra?

a) YenoBek MOJy4yaeT OTBEThl HA BOMPOCHI OT APYTrOro 4YejJoBeKa M OT KOMIIbIOTEpa
«BCIICITYIO» U JJOJDKCH OTPEIENIUTh, KTO U3 COOECETHUKOB — KOMITBIOTEP

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

B) UenoBeKy MOKa3bIBalOT CEPUIO KAPTHH, U OH JIOJDKEH BBIICIUTH T€, KOTOPbIE CO3aHbI
MAIIMHOMN

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

a) Mozenb BocpusaTHs HHOOPMAIIHH TJIA30M YeJIOBEeKa

6) Mogenb BocrpusaTHs HHPOPMAIIH MO3TOM YeJIOBEKa

B) Mozenp yenoBeueckoi pyku

r) Moaens BoctipusiTusi ”HGOPMAIIUU MO3TOM MBIIIH

[Iponomxute dpasy:

OOt UCKYCTBEHHBIN UHTEJUIEKT

a) Pemaer pa3sHoOOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpPYECKHME 3a7aud (Ha
CETO/IHsI HE MIPEJICTABISIETCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIe MHTEIJIEKTyalbHble 3adauu (pa3paboTaHbl CHCTEMBI JUIS
Pa3IUYHbIX 3a]1a4)

B) Pemaer ueTko ImOCTaBIE€HHbIE 3aJaud, JUIsI KOTOPBIX M3BECTHbI KOHKPETHBIE
3¢ (eKTUBHBIE AITOPUTMBI (UCTIONIb3YETCS TOBCEMECTHO)

[Tponomxkure gppazy:

VY3Ko-crienuanu3upoBaHHbIN HCKYCTBEHHBIH HHTEIEKT

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

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

B) Pemraer ueTko TmOCTaBICHHBIE 3aqadd, JUISI KOTOPBIX M3BECTHBI KOHKPETHBIC
3¢ (eKTUBHBIE ANTOPUTMBI (UCTIONB3YETCs TOBCEMECTHO)

[Tponomxute dpasy:

[IporpammupoBanue

a) Pemaer pa3sHoOOpa3Hble CIOXHbBIE WHTEIUIEKTyaJlbHble M TBOpPYECKHME 3amayd (Ha
CETO/IHsI HE MPE/ICTaBIsIeTCS] BO3MOXHBIM pa3padoTaTh)

0) Pemaer KOHKpeTHbIE MHTEIJIEKTYalbHble 3amauu (pa3paboTaHbl CHCTEMBI JUIS
pa3IMYHBIX 3a]1a4)

B) Pemaer 4eTko mOCTaBIIEHHBIE 3aJayd, [ KOTOPBIX M3BECTHBI KOHKPETHBIE
3¢ (eKTUBHBIE ANTOPUTMBI (UCTIONIb3YETCS MOBCEMECTHO)

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



a) OOy4YeHHH aJITOPUTMOB, CIIOCOOHBIX pellaTh 3a/1auT, aHAJOTUYHBIE TEM, YTO PEIIacT
YEIIOBEK

0) M3yueHnn 1 KOMITBIOTEPHOM MTOBTOPEHUH CTPYKTYPBI YE€JIOBEYECKOTO MO3Ta

B) Co3/1aHHUM MCKYCCTBEHHOTO MO3Ta Ha OCHOBE OMOTEXHOJIOT U

JlabopaTopHblie padoThl 110 TeMaM «OcBoeHHe 6a30BbIX HABBIKOB PA0OTHI ¢ CHCTEMOM
MatLaby», «Knaccupukauus ¢ moMombl0 nepcenTpoHa», «KANMPOKCUMANNS PYHKUMH PH
nomomu UHC», «Knaccupukaumsa ¢ nomombio cereii Koxonena», «HeiipocereBoe
pacno3HaBaHue H300paxkeHuii», «HeiipocereBoe NMPOrHO3MPOBAHNE BPEMEHHBIX PHATOB)
BBIMOJIHAIOTCS 1O y4yeOHuKYy «MojaenupoBanue HEHpOHHBIX cereid B cucreme MatLab:
nabopaTtopHubiii paktukyM / M. I'. loppep ; Cubl'Y um. M. ®@. PemetneBa. — Kpacnospck, 2021.
- 98 o».

JlabopaTopHasi paGoTa o Teme: «AJTOPUTM 0OPATHOI0 PACIIPOCTPAHEHHS OLINOKID)
1) peanusyiiTe anroputM OOpaTHOrO paACIpOCTpAaHEHHs OUIMOKM Ha HpUMepe Kiacca
Perceptron()
2) o0y4nTe ¥ MPOTECTHPYITE MEPLENTPOH HA CTCHEPUPOBAHHBIX U PEATbHBIX JaHHBIX
(patinsl ¢ peaabHBIME JaHHBIMH ITOMEIICHBI B MANKy /data B 3TOH ke IUPEKTOPUN)
3) cpaBHuTE KauecTBO paboThl Bairero kiacca ¢ kiaccom u3 Oubmumoreku scikit-learn
(sklearn.linear_model.Perceptron()

JlaGopaTopuas pa6ora nmo Teme: «OcHoBbI ppelimBopka PyTorchy

3anauva 1.

1). Co3maiiTe nBa BEIIECTBEHHBIX TeH3opa: a pasmepoMm (3, 4) u b pasmepom (12,)
2). Cozmaiite TEH30p C, SBJIAIONIMHCA TeH30poM b, HO pasmepa (2, 2, 3)
3). BoiBeauTe mepBBIi CTOIOET] MATPHUIIHI @ C TOMOIIBIO HHIEKCAIIH

3anauva 2.

1). Co3pmaiite nBa BELIECTBEHHBIX TeH30pa: a pasMepoM (5, 2) u b pasmepom (1,10)
2). Cospmaiite TeH30p ¢, SABIAIONIMICA  TeH30poM b, HO pasmepa (5, 2)
3). [IpousBenute Bce apudMeTUUECKHIE OTIepaIlii C TEH30paMH a U C

3agaua 3.

1). Co3paiite TeH30p LenbIX yucen images pasmepHocta (100, 200, 200, 3) (MoxHO
uHTEpnpeTupoBaTh 310 Kak 100 xapTrHOK pasmepa 200x200 ¢ Tpems IBETOBBIMU KaHAJIAMHU, TO
ectb 100 nBeTHBIX N300pakenuit 200x200). 3anoaHUTE €ro HyJIIMU

2). Cnenaiite Tak, 4ToOBbI y 1-0i IO MOPSJIKY KAPTUHKM ObLIa HapHcoBaHa Oenas mojoca
TOJIIIMHOW JBA MUKCENS B CTPOKAaX, KOTOPhIE COOTBETCTBYIOT HOMEPY KapTuHKu. Hampumep, y 3-
el o mopsAKy KapTUHKH Oerasi mojocka OyieT 3aHuMaTh 6 1 7 cTpoku, y 99 -- 198 u 199. Caenatp
0eIyto CTPOKY MOKHO, 3aITMCaB B sIUEUKHU TeH30pa unciio 255 (1o Bcem TpéM kaHanam). BeiBenure
napy nNpuMepoB ¢ IOMOUIOBIO pylot

3). IlocuuTaiite cpenHee TeH30pa images 1Mo 1-oif ocu (1O CyTH - CpeIHssl KapTHHKA),
YMHOXXbTE [T0JTy4eHHbIH TeH30p Ha 70. Hapucyiite ¢ moMorisio pyplot, 1omKHA HOTYYUThCS cepast
KapTUHKa (IpU B3ATUU CpelHEro HyXHO npuBecTu TeH3op K float ¢ momompio .float(), npu
OTPHUCOBKE 0OPATHO K int ¢ moMomIbio .int())

3anaya 4.

Hanummre ¢ynkuuro forward pass(X, w) (w0 BXOZUT B W) Uiss OJHOTO HeEWpoHa (C
curmowni0i) ¢ momortsio PyTorch

3agaua 5.

1) Iepeitnure Ha Google Colaboratory, uyto6s1 paborate ¢ GPU. 3arpy3urte Tyna 3TOT
HOyTOYK (Upload notebook)

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



3) OOwsaButTe TeH30p a pasmepa (2, 3, 4) u TeHzop b pasmepa (1, 8, 3) ma GPU,
MHULIWIM3UPYHTE UX ciydaiiHo paBHOMepHO (.uniform ())

4) 3arem m3meHute ¢opmy TeH30pa b, uyTOOBI OHa coBmagana ¢ (GopMol TeH30pa a,
MOJIYYHTE TEH30D C

5) Ilepemectute ¢ Ha CPU, nepemecture a Ha CPU

6) OGepuuTte ux B Variable()

7) O6wsaBute TeH30p L = torch.mean((c - a)**2) u mocuuraiite rpaaueHT L mo ¢ ( To ecTh
oLoc)

8) BeiBenute rpanuent L o ¢

JladopaTopHasi pa6oTa nmo teme: «CBEPTOUHDbIE HEHPOHHBIE CETH)
1. Hammumure cBEprouHyro HeipoceTh Ha ¢peitmBopke PyTorch u mporectupyiite eé
paboty Ha naracere MNIST.
2. Monudunupyiite pa3paboTaHHYIO B IIPEIbIAYIIEM ITYHKTE CBEPTOYHYIO HEHPOCETH MO
3a1ady kiaccudukanuu BUaIoB oAk bl (naracet FashionMNIST).

3ayeTHO-IK3aMeHANIMOHHbIE MAaTePHAJIBI VI  TNPOMEKYTOUHOI  aTTeCTALMH
(3xk3ameH/3a4eT)

Bomnpocs! k 3x3aMeny
Uctopus pazsutus M. OcHOBHBIE 3TAIbI.
O06nacTu UCKYCCTBEHHOTO MHTEIJIEKTA
TexHosoruu paboThI ¢ OOJIBITUMU TAHHBIMH
Beenenue B HelipoHHbIe ceTu U uctopus pazsutus HC
Hcropust pa3BUTHS HEUPOHHBIX CETEN
[ToaroToBka AaHHBIX 17151 HEHPOHHOI ceTH. O0y4yeHrne HEHPOHHBIX CeTeH.
[TepcenTpoH. ANTOpUTM OOPATHOTO PACIIPOCTPAHCHUS OIIUOKH
Onrtummusaropsl (SGD, SGDM, Adam)
3agaua KraccupUKaAIKA B HEHPOHHBIX CETsAX. METpHUKH B 33aJauax Kiaccuukanuu
0. 3agaua perpeccuu B HEHPOHHBIX CETSIX. METPUKH KauecTBa perpeccun
1. Knacrepu3zanus HelpoHHOU ceThl0. METpUKH B 3aJ1a4ax KilacTepu3alun
12. 3anaua mOHMXEHUS pa3MEPHOCTU. ABTOKOINPOBIIUK
13. OOHnapyxeHue Heqo- U nepeoOydeHusi HeHPOHHBIX ceTeld. MeTo bl 60pBOBI ¢
nepeodoydeHnem
14. Cséprounas HellpoceTh
15. TlomynsipHble apXUTEKTYpPbl CBEPTOUHBIX CeTel
16. HeiipoceTn B 3ama4ax Kiaccu(pUKany, TETEKIIMA U CETMEHTAIIH
17. Merpuueckue 3a1a4u
18. Ayrmenranus u TexHuka Transfer Learning
19. TI'enepaTHBHO-COCTSI3aTEIbHBIE CETU
20. PexkypeHTHBIC U IByHAIIPABIICHHBIC HEHPOHHBIE CETH
21. LSTM-cetn
22. Mexanu3M BHUMaHus. TpaHchopmep
23. TlonmynsapHble apXUTEKTYpbl HeWpoceTel s paboThl C TEKCTOM
24. Tlaker Neural Networks Toolbox cpensr Matlab
25. Pabora c HelipoceTsio B rpaguueckom pexrme (NNStart) B cpene Matlab
26. TMoxroToBka JaHHBIX JJIsI HEUHPOCETH C MOMOIIBbIO OnbaroTeku Pandas
27. OOyueHue HEHpOCeTH U MOJCUET METPHK ¢ TOMOIIbI0 OubmroTeku Sklearn
28. OcHoBrl (hperimBopka PyTorch

RBOooo~NoOR~wNE



4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OUeHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB W (MJIH) ONBITAa [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBaHus KOMIEeTEHIIM A

Memoouueckue pekomenoauuu, onpeoenaruiue npoyedypvl OUeHUBAHUA HA IK3AMEHe:
Kpurepun oueHnBanus pe3yjbTaToOB 00y4eHUs

Onenka Kpurepuu onieHUBaHuUs 110 IK3aMEHY
Bhicokuii OLEHKY «OTJIMIHOY 3aCIYKUBACT CTYICHT, OCBOMBIIINY 3HAHUS, YMEHHSI,
YPOBEH «5% KOMIIETCHLIN 1 TCOPETHMECKHH MaTepual (Paznenst 1-5) 6e3 mpobenos;
(oTmaHO) BBIMOJIHUBIIMN BCE 3aJlaHMsl, IPEIYCMOTPEHHBIC YYEOHBIM TUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; PAaKTUYCCKHE HaBBIKH
poheCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOIII0» 3aCTyKHWBAaeT CTYACHT, MPAKTHUYECKU TMOIHOCTHIO
YPOBEHb «4) OCBOMBIIINI 3HAHHS, YMEHUS, KOMIICTCHIIUH U TCOPETUYECKUH MaTepua
(xopor0) (pasaensl 1-5), maGopatopHbie pabOTHI HE OICHEHBI MaKCHUMAJbHBIM
YHCIIOM 0aJJIOB, B OCHOBHOM C(hOpPMHUPOBAJ MPAKTUYCCKHE HABBIKH.
[Toporossrii OLICHKY «YyJOBJICTBOPUTECIIBHO» 3aCIy’KMBAa€T CTYACHT, YaCTUYHO C
YPOBEHB «3» npoOejlaMyd  OCBOMBIIWE  3HaHWS, yMEHUS, KOMIICTCHIIMH |
(YHoBIETBOpUTE | TEOPETUYECKUH MaTepuan, MHOTHE JIadopaTopHble paboOTHl ObUH
JILHO) OILICHEHBl YHUCIIOM Oa/UIOB OJIM3KMM K MHHHMAJIBHOMY, HEKOTOpBIC
IMMPAKTUYCCKNUEC HABBIKU HC C(l)OpMI/IpOBaHI)I.
MHUHHMMaIBHBIA | OIEHKY «HEYJIOBICTBOPUTEILHOY» 3aCIYKHBACT CTYACHT, HE OCBOMBIIUI
YPOBEHB «2) 3HaHUS, YMCHHS, KOMIICTCHIIMM M TEOPETUYCCKHI  MaTepuall,
(HeymoBnerBopr | J1abOpaTOpHBbIE pabOTHI HE BBHINOJHWI, HPAKTUYECKHE HABBIKM HE
TEJIbHO) c(OpMHPOBAHBI.

Memoouueckue pexomenoayuu, onpeoensawujue npoueoypvl OUEHUBAHUA MECHIO8:
OILICHKY «TECT 3a4TE€H» MONy4YaeT CTYICHT, MPaBUIbHO OTBETUBIIMI Ha 70 u Goyee MpOLEeHTOB
BOIIPOCOB.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCA C YUETOM UX WHAMBHUIYATbHBIX ICUXO(PU3UUECKHX 0OCOOEHHOCTEM.

— [IpY HEOOXOMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— IIPU NIPOBEJICHUU NPOLIEYPhl OLIEHUBAHUS PE3yJIbTaTOB 00yUYEeHUs MHBAINUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIAYaJIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37]0POBbSI
U UHBAJWAOB IIpOLIEypa OLIEHUBAHUS pE3ylbTaTOB OOYYEHHS 1O JUCHUILUIMHE MOMKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yjabTaTOB OOY4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0pOBbsI 110 TUCLMITIIMHE NpeAycMaTpUBaeT NpeaocTaBlieHue nH(popMaum B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSTHS WH(POPMAIIHH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM (popme yBeTHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIjig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist TuI ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOWH M [ONOJHUTEJbHOH Y4YeOHOH JIMTepaTyphbl,

He00X0UMOi1 1JI1 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHasi IUTEpaTypa:

1. Octpoyx, A. B. Cuctembl HCKyCCTBEHHOTO UHTEIICKTa : MOHOTpadus / A. B.
Octpoyx, H. E. CypkoBa. — 2-¢ u3., crep. — Cankr-IletepOypr : Jlans, 2021. — 228 c. —
ISBN 978-5-8114-8519-2. — Tekcr : anektponHsii // JIaHb : 311€KTpOHHO-OHOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/176662 (nara obparienus: 18.08.2021). —
Pexxum noctyma: 1jsi aBTOpuU3. TOIH30BATENECH.

2. Pomanos, II. C. CucteMbl HICKyCCTBEHHOT'O HHTEJUICKTa. MoieTupoBaHue HEHPOHHBIX
cereit B cucreme MATLAB. JlaboparopHblii mpakTukyM : yueOHoe nocobue st By3os / I1. C.
Pomanos, U. I1. PomanoBa. — Cankr-IletepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-
7747-0. — Texkcr : anexTpoHHbIi // Jlansb : anekTpoHHO-OMOMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/179031 (nara obparuenus: 18.08.2021). — Pekum pocryma: ais
aBTOPU3. IIOJIb30BATEIICH.

3. beccmepthbiit, . A. MHTennekTyanbHble CUCTEMBI : Y4eOHUK U MIPAKTUKYM JJI By30B
/ N. A. becemepthbiit, A. b. Hyrymanosa, A. B. IlnatonoB. — Mocksa : M3natensctBo FOpaiit,
2024, — 243 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-01042-8. — Tekcr
aNekTpoHHbIW  //  OOpasoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537001 (mara obpamenus: 30.05.2024).

4. IlnatonoB, A. B. MamunHoe oOyueHue : ydueOHoe mocobue s By3oB / A. B.
[TnaronoB. — Mocksa : U3narensctBo KOpaiit, 2024. — 85 c¢. — (Bricuiee oOpa3oBaHue). —
ISBN 978-5-534-15561-7. — Texkct : anmektpoHHsblil // Obpa3oBatenbHas 1ardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/544780 (nata oopamenus: 30.05.2024).

JIy1st OCBOCHUSI TUCUUIUTMHBI MHBAJIUJIAMHU | JIMIIAMH C OTPAHUYECHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIauby.

5.2 JlonoiHUTeIbHASI JINTEPaTypa:
1. MoaenupoBaHue HEHpPOHHBIX ceTel B cucreme MatLab : maGopaTopHbIil pakTUKYM /
M. T. Hoppep ; Cubl'Y um. M. @. Pemernena. — Kpacnosipck, 2021. — 98 c.

5.3. Illepuoanyeckue U3IaHNUS:
1. Ba3s!l nannsix komnannu «Mct Bero» http://dlib.eastview.com
2. Dnextponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHCJIe COBPeMeHHbIe NPodecCHOHANbHBbIE 0a3bI
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbauomeunwvle cucmemst (IbC):
3BC «KOPAUT» https://urait.ru/
IBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OaHHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! m3narenscrBa Wiley https://onlinelibrary.wiley.com/

agkrwpnrE
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4.  Hayunas snextponnas 6ubnauorexa (HOb) http://www.elibrary.ru/

5. TlolHOTEKCTOBBIC apXUBBI BEAYIMX 3alaJHBIX HAYYHBIX XKypHaIOB Ha Poccuiickoi
wiatdopme HaydHbix xkypHaToB HOUMKOH http://archive.neicon.ru

6. HanuonanmbHas dSneKkTpoHHass OuOIMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nucceptaruii Poccutickoit rocynapcrsenHou oubaunorexu (PI'B) https://rusneb.ru/

7. TIpesunentckas oubmuoreka uM. b.H. Enpriiuna https://www.prlib.ru/

8.  baza ganneix CSD KemOpumkckoro rientpa kpucramtorpadpuueckux ganasix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas uandopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble Cucmembsl

1. Koncynsrant [Inroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII IO JIOKAJIbHOM CeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcuvl c6ob600H020 docmyna

1. Open Machine Learning Course ( https://mlcourse.ai )
2. BBenenue B MAaIlIMHHOE o0yueHue oT «Bioinformatic Institute»
(https://stepik.org/course/4852/promo )
3. Crneumamuzamuss MamuHHOoe oO0ydyeHHWE W aHalu3 JaHHBIX OT  «MOCKOBCKUMN
dusukorexunueckuit  mHCcTUTY™  (https://ru.coursera.org/specializations/machine-learning-
dataanalysis )
4. Tlnatdopma i poBeieHus copeBHoBanuii mo Data Science ( https://www.kaggle.com )

5. KubepJlenunka http://cyberleninka.ru/;

6. AmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

7. MuHHCTEpCTBO HayKH M Bbicuiero oOpa3oBanus Poccuiickoit deneparuu
https://www.minobrnauki.gov.ru/;

8. ®enepanbublii mopTan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

9. Hudopmanmonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

10. Enunast xomnekius nudpoBbIX 00pazoBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

11. IIpoekt ['ocynapcTBEHHOrO HHCTUTYTa pyccKOro si3pika uMeHH A.C. ITymkuna
"OOGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

12. CnpaBouHo-HMH(pOpMAIMOHHBIN nopTan "Pycckuit s3b1K" http://gramota.ru/;

13. Ciyx0a TeMaTHYECKUX TOJIKOBBIX CIIOBapel http://www.glossary.ru/;

14. CnoBapu ¥ SHIUKIJIONEANH http://dic.academic.ru/;

15. O6pazoBarenbHbliii mopTan "Yueba" http://www.ucheba.com/;

16. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepannn". Bornpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 00paszoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'yV

1.  DOnexrtpoHHbIit katanor Hayunoii 6ubnuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
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2.  DnextpoHHas 6ubamoreka TpyaoB yueHbXx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

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

4. ba3za y4eOHBIX IUIAHOB, yU€OHO-METOIUIECKUX KOMIUIEKCOB, ITyOIMKaIMi 1 KOH(pEPEHIHA
http://infoneeds.kubsu.ru/

5. bubnuorexka nHPOPMAIMOHHBIX PECypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

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

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

6. MeToanueckue YyKazaHusi JJs OO0y4YAIOUIUXCA IO OCBOEHHUIO

TUCHHUIUIAHBI (MOIYJIs1)

I/I3yquI/IC Kypca «HCIZpOCGT€BBI€ TCXHOJIOTHUN) OCYHICCTBIIACTCA B TCCHOM
BSaHMOHCﬁCTBHH C ApyTUMHU JUCHUIIIIMHAMHU, CBA3AHHBIMU C aHAJIN30M NAHHBIX, UCKYCCTBCHHBIM
MHTEJUIEKTOM U IIporpaMmupoBanneM. dopma u criocoObl H3y4eHUs: MaTepralia OnpeaestoTCs ¢
y4ueToM CHGI.[I/I(bI/IKI/I I/IsyqaeMoﬁ TCMBI. O,I[HaKO BO BCEX ClIy4dasX HeO6XOI[I/IMO O66CH€‘II/ITL
CcCOoUucTaHuce I/I3y‘-IeHI/I$[ TeOpeTI/I‘-ICCKOFO MaTepI/Iaﬂa, Haquoro TOJIKOBAHUA TOTO HJIUX HHOI'O
MOHSTHS, JIaBaéMOTO B yYEOHMKaxX W JICKIUAX, C CaMOCTOSATEIBHOW pabOTOW CTYISHTOB W
BBIIIOJIHCHUCM IIPAKTHYCCKHUX SaﬂaHHﬁ.

ﬂeKL{MOHHOQ s3anamue npeaACTaBIIACT C060ﬁ CHUCTEMATHUYCCKOC, IIOCICA0BATCIBHOC,
MOHOJIOTHYCCKOC HM3JIOKCHUC IIPCIIOAaBaATCICM-JICKTOPOM yqe6Hor0 MaTrcpurajia, Kak IIpaBHJIIO,
TCOPCTUYCCKOI'O XapaKTepa. Takoe 3adsTtue npeaCTaBJIACT CO6OI>'I QJICMCHT TCXHOJIOTHUH
MPEICTaBICHUS yYeOHOr0 Marepuayia IyTeM JIOTUYECKH CTPOWHOT0, CHCTEMAaTHYCCKU
IIOCJICA0BATCIIBHOTO U ACHOI'O U3JI0KCHHUS C UCITOJIb30BAHHUEM 06p830BaTeJ'H:>HLIX TEXHOJIOTUH.

[enp nexkuuu — oOpraHu3anus UEJCHANPABICHHON I103HABATEIBLHON JEATEIbHOCTH
00y4arouXxcs 0 OBJIAEHUIO IPOrPaMMHBIM MaTepHaJIOM yueOHOU AUCUUILINHBL. UTeHue Kypca
J'IeKI.[PIfI IMMO3BOJIACT OaTbhb CBA3aHHOC, ITOCIICA0OBATCIIbHOC NU3JIOKCHUC MAaTCpHalla B COOTBECTCTBUU C
HOBeﬁMHMH JTAaHHBIMHU HayKI/I, COO6HH/ITB CJIyHIaTCJISIM OCHOBHOC COI{ep)KaHI/Ie HpeIIMeTa B
HOEJIOCTHOM, CUCTCMATU3UPOBAHHOM BHUJC.

3ajayn JEKUUU 3aKIYaloTcss B oOecrieueHuu (QOPMHUPOBAHUS CHUCTEMBbl 3HAHUN 110
y4eOHOW JUCHUIUIMHE, B YMEHUM AapryMEHTHPOBAaHO W3JaraTb HAay4HbIl Marepual, B
(dopmHpoBaHUU NPO(ECCHOHANTBHOTO KpPyro3opa M OOLIEH KylbTyphbl, B OTPAXXCHUU €Ie He
HOJ'Iqu/IBIHI/IX OCBCIICHUS B yLI€6HOI\/JI JH/ITepaType HOBBIX }IOCTI/I)KCHI/Iﬁ HayKI/I, B OIITUMHU3ALIUN
apyrux (GopM opraHuzauy yuyeOHoro mporecca.

Z[J'ISI IIOATOTOBKH K JICKIIUSIM HCO6XOI[I/IMO HU3YYUTHb OCHOBHYIO JIMTCPATYPY IIO 3a9BIICHHON
TEMEC U O6paTI/ITI> BHUMAHHEC Ha TC BOIPOCHI, KOTOPLIC NPEAJIararoTCsa K paCCMOTPCHUIO B KOHIIC
Ka)KHOﬁ TCMBI. HpI/I N3YUYCHUU OCHOBHOM JIMTCPATYPhI, CTYACHT MOXKET B OCTATOYHOM O6’beMe
YCBOI/ITB nu YCHCHIHO peaJ'IPI?.OBaTI) KOHKpCTHBIe 3HaHUA, YMeHI/Iﬂ, HABBIKU U KOMIICTCHIINN HpI/I
BBITIOJTHEHHUH CJIEAYIOIIUX YCIOBHIA:

1) cucreMaTrTuycckas pa60Ta Ha y‘le6HLIX 3aHATUAX TTOA PYKOBOACTBOM IIperiogaBaTeysd U
CaMOCTOSTENIbHAs paboTa M0 3aKPETUICHUIO TTOJTYYCHHBIX 3HAaHUM U HAaBBIKOB;

2) I[O6p000BeCTHOG BBITTIOJIHCHUEC 3a,Z[aHI/II71 npenoaaBaTesd Ha MPAKTUICCKUX 3aHATUAX S

3) BBIICHCHUC W YTOUYHCHHC OTHACJIBbHBIX MPCAIIOCBUIOK, YM03aKHIOquHﬁ H BBIBOJOB,
coJiepXalmxcs B y4eOHOM Kypce; B3aUMOCBS3€H OTIEIBHBIX €r0 Pa3/IesioB, MCIOJIb3yEMBIX
MCTOOB, XapaKTCpa UX UCIIOJIb30BAHUA B HpaKTHQCCKOﬁ JACATCIIbHOCTH,

4) comocTaBJIeHHE TOUYEK 3PCHUS Pa3IMYHBIX aBTOPOB IO 3aTParuBacMbIM B yueOHOM Kypce
np06neMaM; BBISIBJICHUC HeTO‘-IHOCTeﬁ 58 HeKOppeKTHOFO N3JI0KCHUA MaTepI/Iana B
HCpHOI[I/I‘{CCKOﬁ nu CHCHH&HLHOﬁ JIMTCPATYPE;

5) pa3paboTka MpeTOKEHUI MPEIOAaBaTEIi0 B YaCTH JOPAOOTKH M COBEPIICHCTBOBAHUS
y4e0HOr0 Kypca.

Jlabopamopnvie 3anamus — sBIsAOTCS GopMoil yueOHOM ayUTOpHON pabOThI, B paMKax
KOTOpOH (POPMHUPYIOTCS, 3aKPEIUISIOTCS U TPEACTABISAIOTCS CTYJISHTAaMHU 3HAHUS, YMEHHS U
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HaBBIKH, HHTETPUPYIOIUE PE3YIIbTAThl OCBOCHHS KOMIIETEHIIMN KaK B JIEKIIMOHHOM (popmare, Tak
B pa3NMYHBIX (OpMax caMmocCTOSATeNbHOW paboThl. K KaxkaoMmMy 3aHATHIO TpernojaBaTesieM
(bopMyIMpYIOTCS NPAKTUYECKHE 3a/laHusi, TPEOOBaHMUS M METOAMYECKHE PEKOMEHJALUU K HX
BBINOJIHEHUIO, KOTOPBIE MPEICTABIISAIOTCS B (POHIE OLIGHOYHBIX CPEJCTB YUEOHON AUCIUILTHHBI.

B xone camonoaroToBku K jga0OpaTOPHBIM 3aHATHAM CTYJIEHT OCYLIECTBISET cOop U
00paboTKy MaTepHajoB IO TeMaTHKe JIaOOPaTOpHOW paboThl, UCHOIb3Ys NPH 3TOM OTKPBIThIE
UCTOYHUKHA HH(popMaruu (MyONUKalMK B HAyYHBIX W3JAHHUAX, AHATUTHUYECKHE MAaTepHalbl,
pecypcsl cetd IHTepHeT U T.11.), a TaKXkKe NPAKTUYECKUH OIBIT U IOCTYIHbIE MaTepHalibl 00bEKTA
UCCIIEI0BAHMUS.

KoHTponb 3a BBIOJHEHHEM CaMOCTOSATENBHOW pabOThl MPOBOIUTCA TMPH H3YYCHUU
KaX/10 TeMbl IUCLHUILIMHBI Ha 1a00PaTOPHBIX 3aHATHSIX.

CamocrosarenbHass pabota cTyneHTOB mo aucuuiuinHe «HelpocereBbie TEXHOIOTHN»
IPOBOJUTCS C LIENbIO 3aKPEIUICHUS U CHCTEMAaTU3alUU TEOPETUUECKUX 3HAHUH, (OpPMUPOBAaHUS
IIPAKTUYECKUX HABBIKOB II0 HX IPUMEHEHHIO IIPU PEIIEHUU 3a7ad 10 HEMPOCETEBBIM
TexHojorusM. CamocrosiTenbHas padoTa BKIIOYAET: W3YYEHHE OCHOBHOM WU JIMTEpPATYpHI,
npopaboOTKy M IOBTOpEHHE JIEKIMOHHOIO MaTepuaja, Marepuana ydeOHOM M HayyHOH
JUTEpaTyphl, MOATOTOBKY K Ja0OpaTOPHBIM 3aHATHUAM, a TakkKe K KOHTPOJIUPYyEeMOi
CaMOCTOSITENIbHOM paboTe

CamocrosarenbHass pa0oTa CTYJIEHTOB IO JaHHOMY Y4eOHOMY Kypcy Ipearnojaraet
MIOATAIHYIO IOATOTOBKY I10 KaKJIOMY pa3Jielly B paMKaxX COOTBETCTBYIOIIMX 3aJaHUN:

IlepBbIif 3Tanm camMOCTOATENBHOM pPabOTHI CTYIEHTOB BKJIIOYaeT B ce0s THIATEIbHOE
U3Y4YECHHE TEOPETHMYECKOr0 MaTepuala Ha OCHOBE JIEKIIMOHHBIX MaTepUalioB IIpenojasaTels,
PEKOMEHIyEMBIX pPa3[eJ0B OCHOBHOW JIMTEPATYpPHI, MATEPUAIOB IEPUOJMYECKMX HAy4YHBIX
U3JaHUN, HEOOXOIUMBIX JUISI OBJAJEHUS IMOHATHHHO-KaTerOpHajbHBIM  almaparoM M
(dopMUpOBaHUS  TPEACTABICHUH O KOMIUIEKCE TEOPETHYECKOI0 U aHAJIMTUYECKOTO
WHCTPYMEHTApHsl, UCIIOIb3YEMOTO B PaMKaxX JAHHOW OTPaciId 3HaHUS.

Ha BTOpOoM 3Tarne Ha ocHOBE C(hOPMUPOBAHHBIX 3HAHUHN M MPEACTaBICHUI MO JaHHOMY
pas3zaeny CTYICHTHI BBIIOIHSIOT Ja00opaTopHbIe padoThl, HAIlEJICHHBIE Ha (POPMHPOBAHNE YMEHUH
Y HaBBIKOB B PaMKax 3asBJICHHBIX KOMIIETeHUUH. Ha naHHOM 3Tame CTyIeHTBI OCYIECTBIISIIOT
CaMOCTOATENIBHBIA IIOMCK JMIMPUYECKUX MATEPUAIIOB B PAMKAaX KOHKPETHOIO 3aJaHus,
0000IIal0T ¥ aHATM3WPYIOT COOpaHHBI Marepwajl IO CXeMe, pPEKOMEHIOBAaHHOU
npemnojiaBareneM, GopMyIUPYIOT BHIBOJIBL.

Ha ceronnsmnmii 1eHb mecmuposanue — OJUH U3 CaMbIX JEHCTBEHHBIX M MOIYJISPHBIX
CHoco00B IPOBEPUTH 3HAHUS B U3yyaeMoii o0macTu. TecThl M03BOJIAIOT OYEHBb OBICTPO MPOBEPUTH
HaJIM4YMe 3HAHWH y CTYJEHTOB IO BbIOpaHHOH Teme. KpoMme Toro, TecTbl HE TOJNBKO MPOBEPSIOT
3HaHMSL, HO U TPEHUPYIOT BHUMATEIbHOCTb, YCUJIUYMBOCTh M1 YMEHUE OBICTPO OPUEHTUPOBATHCS U
cooOpaxkaTtb. Ilpn MOAroTOBKE K pELICHHIO TECTOB HEOOXOAMMO MpOpadoTaTh OCHOBHBIE
KaTeropus ¥ MOHATHUS IUCHUIUIMHBI, OOpaTUTh BHUMaHKE Ha KIIIOUEBbIE BOIPOCHI TEMBI.

[Moxg xommponupyemoii camocmosmenvuou pabomoti (KCP) NMOHUMAIOT COBOKYITHOCTH
3aJjaHiii, KOTOpBIE CTYAEHT JOJDKEH BBINOJIHUTH, MPOpadOTaTh, M3YyYUTh MO 33JaHUI0 T0J]
PYKOBOJCTBOM U KOHTpousieM npenoaasarens. T.e. KCP —31o Takoii Buj 1esTenbHOCTH, Hapsiay C
JEKIHUSAMH, J1a00OpaTOpPHBIMH UM TPAKTUYECKMMHU 3aHATHSMHU, B XOAE KOTOPBIX CTYJIEHT,
PYKOBOJCTBYACH CHELMAIBHBIMA METOAMYECKMMH YKa3aHUSAMHU I[IpernojaBaTels, a TaKkke
METOJUYECKUMH YKa3aHUSMU 110 BBIIOJHEHUIO THUIOBBIX 3aJlaHUll, NpuUoOpeTaeTr U
COBEPUICHCTBYET 3HAHUS, YMEHUS U HaBBIKH, HAKAIIJIMBACT IPAKTUYECKUI OIBIT.

Texyuuit KOHTPOJIb CAMOCTOATEIBHON PAOOTHI CTYIEHTOB OCYIIECTBIISIETCS €KEHEEIBHO
B COOTBETCTBHE C MpOrpaMMmoi 3aHsaTuN OnucaHue 3aJaHui ISl CaMOCTOSITEIHHOW padOThI
CTYJCHTOB M TpeOOBaHMH MO WX BBINOJHEHHUIO BBIIAIOTCS MPENoaBaTelieM B COOTBETCTBUH C
pa3paboTaHHBIM (POHJIOM OLIEHOYHBIX CPEJCTB MO AUCHUILIINHE «HelipoceTeBblie TEXHOIOTUN.

B ocBoeHnN IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTIOTHUTEIbHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJNbTAMM IO MPEIMETY SIBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allMi O0yUEHHUs] U YCTAaHOBJIEHUIO BOCIIMUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM MU OOy4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrPaHWYEHHBIMU



BO3MOXHOCTAMU 310POBbA.

7. llepeyeHb HWH(POPMALUMOHHBIX TEXHOJOIHMH, HCIOJb3yeMbIX MPH

OCYyIIECTBJICHUN 06p330BaTe.HLHOFO nmponaecca 1mo IMCIMuIJJan-He (MOIlyJIlO)
7.1 Ilepeyenb MHGPOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH I

1. Jloctym k ceTn uHTepHET 4yepe3 Opaysep Google Chrome
2. OBC «JIAHDb» https://e.lanbook.com

7.2 IlepeyeHb JUIEH3HOHHOTO0 W CBOGOJHO PACIHPOCTPAHIEMOr0 IMPOrPAMMHOIO
odecmeueHus

Jlns mipoBesieHus JICKIIMOHHBIX 3aHaTHi HeoOxomumbl: MS Office Word u Power Point
2016 u BBIIIE

st ipoBeieHUsT JTa0OPATOPHBIX 3aHATHH, TEKYIIETO W TPOMEKYTOYHOTO KOHTPOJIS:
Matlab R2014a, Jupyter Notebook 6.3.0 u Beiire (s1361k Python ¢ 6ubmuorekamu Numpy, Pandas,
Matplotlib, Scikit learn, dpeiimBopx PyTorch)

8. MaTepuajibHO-TEXHHYECKOE 0O0ecneyeHue Mo JUCIHUNInHE (MOIY.II0)

Ne Bu paGot HanmeHnoBanue yueOHON ayIUTOPUH, €€ OCHAILIEHHOCTD
000pyIOBaHUEM M TEXHHUUECKUMHU CPEJICTBAMU 00yUYEHUS
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CIELMAaIU3UPOBAHHON
MeOeNbl0 U TEXHUYECKUMU CpeJICTBAMU 00yUeHUsI
2. JlaboparopHble 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBAaHHAs CIEeLUAIU3UPOBAHHON
MeOenbl0 M TEXHHYECKUMHU  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEpPaMHU, IPOEKTOPOM, IPOrPaMMHBIM 00eCICUEHUEM
3. ['pynnoBele Aypauropus, YKOMIIJIEKTOBAaHHAS CHELUaIu3UPOBAHHON
(MHIMBHTy aJIbHBIC) MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOHCYJIbTAllMU KOMIIBIOTEPaMH, IPOrpaMMHBIM 00ecIIedeHHEM
4. Texkymuii  KOHTpOJIb, | AyaAUTOpHS, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
IIPOMEKYTOYHAS MeOenpl0 M TEXHHYECKUMH  CpeACTBaMU  OOy4YeHHs,
aTTecranus KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OecliedeHueM
S5. CamocTosTenbHas Kabuner 11 caMoCTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO IOJKIIIOUEHHUS K
cetu «MHTEpHET», MpPOrpaMMON SKPAHHOTO YBEIWYEHHS U
00€CMEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.

IIpumeuanue: Konkperusanus ayaquropuii 1 ux ocHamenue onpeaensercs OIIOIL.
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