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1 Henu u 3a1a4M U3y4YeHUs] TUCHUIIHHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI
LenstMu M3ydeHUS TUCIUTUTHHBI SIBIISICTCS
- H3YyYCHUE TEOPUHM HEUPOHHBIX CETEH, OCBOEHHUE TEXHOJOTWA MPOEKTUPOBAHUA U
MPUMECHECHHS HEHPOHHBIX CeTel I UACHTH(HKAIMK, Paclio3HaBaHUs 00pa3oB M APYTHX 3ajad
00paboTku HHPOPMALINY;
- (opmupoBaHUE CIIOCOOHOCTH K CaMOCTOSTEILHOMY OOYYEHHIO HOBBIM METOJaM
WCCJICIOBAHMSI HA TIPUMEPE HEUPOKOMITBIOTEPHBIX CUCTEM;
-popMHUpOBaHUE HABBIKOB BCTpPAMBAHHS AaNPUOPHOM HH(POpPMAIIMM B HEHPOCETEBYIO
CTPYKTYPY; 3
-IIPUMEHSATH HEUPOKOMITBIOTEPHBIC CHCTEMbI B MHTEPIIPETAIIMH JAHHBIX, HHTETPUPOBAHHBIX
U3 pa3HbIX 00acTell HAyKN M TEXHUKH, BBIHOCUTD CY>KICHUS HA OCHOBAHUU HEMOJHBIX JIAHHBIX

1.2 3apaun JUCHUIIMHBI

— HM3Y4YEHHE METOJIOB TEOPETHYECKHX U IKCIEPUMEHTAIBbHBIX HCCIEAOBAHUN B 00JIACTH
WHTEJUICKTYaJIbHBIX CUCTEM U TEXHOJIOTHIA;

— TpUOOpETeHHE OTbITa pa3padaTbiBaTh TPEOOBAHHUS W TMPOSKTUPOBATH MPOrPAMMHOE
obecrnieueHue, pealn3yroliee HelpoCceTeBbIe METO/ b,

—  U3YYCHHE TPAKTUYECKOTO TPUMEHEHUS HEUPOCETEBBIX  TEXHOJOTHM  MpHU
MIPOCKTUPOBAHUH MIPOIPAMMHOT0 00ecriedeHUsT HH(HOPMAITMOHHBIX CUCTEM;

— HM3YYCHHE CIIOCOOOB KOHCTPYHUPOBAaHUS HEUPOHHBIE CETH, 00y4aTh HEHPOHHBIC CETH,
MPUMEHSATh HEUPOHHBIC CETH ISl peIICHUS TPUKIIAIHBIX 33/1a4.

1.3 MecTo AucuumjinHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl
Hucuunnuna «[IpunoxeHuss HEHPOCETEBBIX aITOPUTMOBY» OTHOcUTCA K «YacTp,
dbopmupyemasi yaacCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHU» biioka 1 «Jlucuurmirasl (Mo1ym)»
yueOHOro IJaHa.
BXoMHBIMY 3HAHUSIMH I OCBOSHUS JIAHHOHM TUCIMIUIMHBI SBIISIOTCS 3HAHUS, YMCHHUS U
OTIBIT, HAKOIUICHHBIHN CTyIEHTaMH B MpOIlecce U3YUeHUs TUCHUTUTHH «IHTepIpeTHpyeMble S3bIKU
nporpaMMupoBaHus», «OCHOBBI MPOTPaAaMMHPOBaHUSN», «MeTOIbl  MPOTPAMMHPOBAHU.
OOyyaromuiicst TOMKeH:
— uMeTh 0a30Bble HABBIKM B HAMHMCAHMUHM MTPOrpaMM Ha MPOLEAYPHBIX U OOBEKTHO-
OpPUEHTUPOBAHHBIX SA3bIKAX;
— OBITh 3HAKOMBIM C HanbO0JIee YaCTO BCTPEUAIOIIUMHUCS CTPYKTYPAMH JIaHHBIX, YMETh MU
MOJIb30BATHCA U 3HATh BHYTPEHHIOK OPTraHU3AIIHIO.

1.4 IlepevyeHp MJIAHMPYeMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOMH NPOrpaMMbl

N3yuenne paHHON y4ueOHOW JWCHMIUIMHBI HampaBieHO Ha (OpMUpPOBAaHUE VY
00y4JaromuXCsl CNEAYIONUX KOMITETESHITHI:

MK-2 Crnoco0eH npoBOAUTH MOJ HAYYHBIM PYKOBOJACTBOM MCC/IEA0BAHUE HA OCHOBE
CYHIECTBYIOIIIMX METOAOB B KOHKPeTHOH o0JjacTu mnpodeccHoHaIbHON
AeATeIbHOCTH

3unatb NIIK-2.1 (A/01.5 3n.1) Llenu u 3aaauu TPOBOAUMBIX UCCIIEIOBAHUHN U pa3paboToOK

B KOHKPETHOM 001acT MPOPeCCUOHATHHOU IEATETLHOCTH

HIIK-2.2 (A/01.5 3H.2) MeTonpl aHanu3a W OOOOIICHUS OTEYECTBEHHOTO M
MEXTYHApOJHOTO OIBITA HAa OCHOBE CYIIECTBYIOIIMX METOJOB B KOHKPETHOM
obactu mpodeccnoHaNbHOM e TeTbHOCTH



YMmeThb

Biaagern
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3HaTh

YmMmeTh

HIIK-2.3 (A/01.5 3u.3) Meroasl W cpeacTBa TUIAHUPOBAHUS U OpTraHU3AIIH
UCCIIEIOBAaHU W pa3padOTOK B KOHKPETHOW 00JacTu mpodeccuoHanbHOM
JeSTeTIbHOCTH

NIIK-2.4 (A/01.5 3u.4) Meroapl MPOBEACHUS SKCIEPUMEHTOB M HAOIIOJCHUM,
0000mennss ©w  00paboTkM  WHGOpPMAIMM B KOHKPETHOM  obOiactu
npodecCHOHABHOM IeATEIBHOCTH

UIIK-2.5 (A/01.5 V¥.2) OdopmisTe pe3ynbTaTbl HAyYHO-HUCCIIEAOBATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKHX padoT

NIIK-2.6 (A/01.5 V.3) IlpuMeHsTh CYHISCTBYIOIIME METOJbl aHAIM3a HAYYHO-
TEXHHYECKOH MH(OpManmuu B KOHKPETHOW o0O0NacTh  mpodecCHOHATBHOM
JeSATeIbHOCTH

NIIK-2.7 (D/03.6 Tn.1) Pa3paboTka Ha OCHOBE CYIIECTBYIOIIMX METOJIOB,
U3MEHEHHE M COIJIACOBAHME AaPXUTEKTYpPhl MPOTrPAMMHOTO OOECHeueHus: C
CUCTEMHBIM aHAJIUTUKOM M apXUTEKTOPOM IIPOrPaMMHOTO 00ECIICUCHUS

NIIK-2.8 (D/03.6 Tn.2) IlpoexkTupoBanue CTPYKTYp AaHHBIX IIPU PEIICHUU 33134 B
KOHKpETHO! 00acTH MpoheccnoHalbHOM 1eTeNbHOCTH

NIIK-2.10 (A/01.5 Tn.4) IloaroroBka moJi HAyYHBIM PYKOBOACTBOM MPEIJIOKEHUMN
JUTSI COCTABJICHUS IIAHOB M METOJUIECKIX IMPOTPAMM HCCIICIOBAaHUH 1 pa3paboToK,
MPAKTUYECKUX PEKOMEHAIIHH 110 UCTIOTHEHUIO UX Pe3yIbTaTOB

Cnoco0eH MCHoJIb30BATh COBPEMEHHbIE MeTO[Abl Pa3spadOTKH M peaiu3aluu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTH4YeCKHX MoJeseil Ha 0a3e S3bIKOB
NPOrpaMMHPOBAHMSA M NAKETOB NPUKJIAAHBIX NPOrPAMM MOJeTUPOBAHUA
UIIK-7.1 (D/03.6 3n.1) IIpuHOMIIEI MTOCTPOEHUS APXUTEKTYpPHI MPOrPAMMHOIO
o0ecreyeHrss U BUbl apXUTEKTYpPhbl MPOrPaMMHOIO O0eclieYeHusl, COBPEMEHHbIE
METOJIbl Pa3pabOTKU U peajln3aluu KOHKPETHBIX alrOPUTMOB MaTeMaTHYECKUX
Mojelen

NIIK-7.2 (D/03.6 31.2) Tunossle penieHusi, 0MOIMOTEKH MPOrPaMMHBIX MOJYJIEH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCIOJb3yeMble MHpU pa3paboTKe U pean3aluu
KOHKpPETHBIX ~ aJIFOPUTMOB  MaTeMaTHYEeCKUX Mojenedl Ha 0a3e  S3bIKOB
IIPOrpaMMUPOBAHUS U MAKETOB MPUKJIIAJHBIX MPOTPaMM MOIETHPOBAHUS

UIIK-7.6 (C/16.6 3un.4) Bo3moxnoctu HWC, peanusyromein anropuTMbl
MaTEMaTHYECKUX MOJENEH

NIIK-7.14 (A/01.5 3n.2) Metoasl aHanu3a U OOOOIIEHHS] OTEUECTBEHHOTO U
MEXIYHApOAHOTO OIbITa B 00JacTH pa3pabOTKU W peajlu3aluu alropuTMOB
MaTeMaTHYeCKUX Mojele Ha 0a3e $3BIKOB IMPOrPAMMUPOBAHMSI M I1AKETOB
MPUKIIAQJHBIX TPOTPaMM MOAETUPOBAHUS

HIIK-7.15 (A/01.5 Hp.1 3H.) [desTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3a7ad
AaHAJIMTUYECKOTO  XapakTepa, Mpearojaralomux BbIOOp W MHOroobpasue
aKTyaJIbHBIX CIIOCOOOB pellIeHus 3a]]a4 MaTeEMaTHUYeCKOro MOJIeIMpOBaHus Ha 0aze
S3BIKOB IIPOTPAMMHUPOBAHMS U MTAKETOB NMPHUKIATHBIX TPOrpaMM MOJICIUPOBAHUS

UIIK-7.16 (D/03.6 ¥Y.l1) Hcnonb30BaTh CYIIECTBYIOIIME THIIOBBIE PEIICHUS M
1a0JIOHBI, COBPEMEHHBIE METOIBl pPa3pabdOTKH W pealu3alid KOHKPETHBIX
AITOPUTMOB MaTeMaTHYECKUX Mojeneil Ha 0a3e S3bIKOB MPOTrPaMMHUPOBAHHS U
MaKETOB MPUKJIIAJHBIX IPOTPAMM MOJICTHPOBAHUS

UIIK-7.17 (D/03.6 VY.2) IlpumeHSATb METOIBI M CpEICTBa MPOEKTUPOBAHUS
MPOrPaMMHOTO 00ecreueHus, CTPYKTYp IaHHBIX, 0a3 JaHHBIX, MPOTPAMMHBIX
uHTeppEicOB MNpH peanu3alii KOHKPETHBIX aJTOPUTMOB MaTeMaTHYECKUX
Mozenen



Baagers UIIK-7.20 (C/16.6 Ta.1) Pazpabotka crpykrypsl mporpammuoro koma UC ¢
WCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB Pa3pabOTKU M pPeai3alii aJrOpUTMOB
MaTEeMaTHYeCKUX MoJeJe Ha 0a3e s3BIKOB MPOTrPAMMUPOBAHHS W ITAKETOB
MPUKIIAJIHBIX TIPOTPAMM MOACITHUPOBAHHUS
NIIK-7.21 (A/01.5 Tn.3) Coop, oOpaboTka, aHAIHM3 U OOOOIICHHE PE3YIHTATOB
OKCIEPUMEHTOB W UCCICIOBaHMA B OO0JIACTH 3HAHUW  alTOPUTMU3ALUHU
MaTEeMaTHYECKUX MoJeNe Ha 0a3e S3BIKOB MPOTPAMMHPOBAHHS M TIAKETOB
MPUKIIAJIHBIX TIPOTPAMM MOACTHUPOBAHHUS

Pesynbrathl 00yueHHsI MO TUCHMIUIMHE JOCTHTAIOTCS B PaMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENILHON PabOThl 00YJaIOIINXCSl B COOTBETCTBHH C YTBEPKICHHBIM
y4€OHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMICTCHIIMA  CUYUTAIOTCS  CHOPMUPOBAHHBIMH  TIpU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUYCHHUSI.

2. CTpyKTYypa " coepkaHue TUCHUILTHHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast Tpy10EMKOCTh AUCIUILINHBI COCTaBisIeT 2 3a4. ea. (72 4yaca), X pacnpeneneHue
10 BHJIaM pa0OT MPECTaBICHO B TaOJIHIIe

Cemectpsl
Bup y4eOHoii padoThI Beero (4acel)
4acoB ¢
KonTakTHasi pabora, B TOM 4ucJe: 38,2 | 3872
AyauTOpHBIE 3aHATHS (BCEro): 32 32
3aHATHS JEKIMOHHOTO THIA
JlaGoparopHble 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHSI)
WNnas koHTakTHas padora: 6,2 6,2
KonTtposns camocrositensHoi paboTsl (KCP) 6 6
[Tpomexyrounas artectauus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 33,8 | 338
Ilpopabomxka yuebHoz2o (meopemuueckoco) 10 10
Mamepuana
Buinonnenue unousuoyanbrvix 3a0anutl 20 20
(nodeomogka coobweHull, npezenmayuii)
IToaroroBKa K TEKYILEMY KOHTPOJIIO 3,8 3,8
KoHnTpoJb:
[ToaroroBka K 3K3aMeHy
qac. 72 72
B TOM 4HCJIe
Oo01as Tpy10eMKOCTh KOHTAKTHAasA 38,2 | 382
padora
3a4. el 2 2

2.2 CTpyKTypa AMCHMIIIMHBI
Pacnpenenenne BuoB y4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.
Pa3znensl (TemMbl) AUCIUIUIMHBL, U3y4aeMble B 6 ceMecTpe



KosuvecTBO YyacoB
Bueayn
. HTOpHA
Ne HaumenoBanmue pasjienosn (TeM) Beero AynuTopHasi padora o
padorta
J m3 JIP CPC
1 2 & 4 5 6 7
1. | BBenenue B HEMPOHHBIE CETU 9,8 4 5,8
2. | IlepcenTpoHHBIC CETH. 12 6 6
3. | Jluneiinpie HEHPOHHBIE CETH. 12 6 6
4, | PagnanpHble Oa3UCHBIE CETU 16 8 8
5. | PexyppeHTHbIEC HEHPOHHBIE CETH. 16 8 8
NTOI'O no pa3ienam JUCHHUNJIHHBI 65,8 32 33,8
Kontpousb camocrostensHoM padotsl (KCP) 6
[Ipomexyrounas arrectauust (MKP) 0,2
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO
O01as TPy10€eMKOCTh MO JUCHUILIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

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

He npenycmotpenst

IHpumeuanue: JIP — omuem/3auwpuma nrabopamopuoi pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomwl, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He mpeagycMmotrpensl

IHpumeuanue: JIP — omuem/3auwpuma nabopamopnoil pabomut, KII - vitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —

mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHble 3aHATHS

®opma
Ne HaumenoBanmue pasaena (TeMbl) HaunmenoBanue ;1a60paTOpHBIX padoT Telcyll)uero
KOHTPOJIsI
1 2 3 4
Buonoruueckue acriekTbl HEpBHOM AESTEIHHOCTH. P3
Hetipon. Axcon. Cunaric. PedextopHas myra.
. IlenTpanbHas HEpBHAs CUCTEMA.
1. BBenenue B HeMipOHHBIE CETH o
Monenu HCKYCCTBEHHOTO HelpoHa. dyHKINN
akTuBanuu. HellpoH ¢ BEKTOPHBIM BXOOM.
HckyccTBeHHbIE HEHPOHHBIE CETH.
ApPXUTEKTypa UCKYCCTBEHHBIX HEHPOHHBIX CETEH. P3
2. BBenenue B HeHpOHHbBIE CETU HaGop cpencts amns co3nanus, HHATUATU3AINH,
00y4YeHHs, MOJCITUPOBAHHUS ¥ BH3YAIHU3AIIUH CETH.
IlepcenTpoHHbIe ceTu. IocTpoenus cereil pa3TMUHON apXUTEKTYPBHI C P3
3. MIOMOIBI0 HHCTPYMEHTAILHOTO MPOTrPaMMHOI0
nakera Sklearn




HaunmeHoBaHue pa3jesia (TeMbl)

HaumeHoBaHue 1a60paTOPHBIX pagoT

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

IlepcentpoHHbIe ceTH.

MeTomb! 1 AITOPUTMBI O0yUYCHHS UCKYCCTBESHHBIX
HEUpPOHHBIX ceTel. [ paJueHTHbIE alrOpUTMBI
o0ydeHus. AJITOPUTMBI, OCHOBaHHBIC Ha
HCTIOJIb30BAHMHM METO/1a CONMPSIKEHHBIX I'PAIUCHTOB.

P3

IlepcentpoHHsble ceTu.

ApPXUTEKTypa IePCeNnTPOHa U CIICIIHATEHBIE
(GyHKOHU 1S CO3AaHUS TIEPCENTPOHA, HACTPONKHI
€r0 BECOB U CMCEIICHHI

P3

JIuneiiHble HEMPOHHBIE CETH.

Hactpotiku mapamerpos 1o meroay Bynpoy-Xododa.
[octpoenne u oOydeHNe THHEHHBIX CETSH IS
KJIacCU()UKAIIUN BEKTOPOB, TMHEHHON
annpoOKCUMAIINH, IPEACKA3aHUs, CICKEHUS U
(GUIbTpaLMK CUTHAJIOB, UACHTH(UKALNY U
MOJICIUPOBAHMsL TUHEHHBIX CUCTEM

P3

JIuneiiHble HEUPOHHBIE CETH.

PaauanbHele Oa3HCHBIE CETH OOILEro BUIA.
ApPXUTEKTYpBI paluaIbHBIX 0a3UCHBIX HEHPOHHBIX
cereil 0011Iero BUa U CrienyaibHble QYHKIHUU IS

UX CO3JIaHMS ¥ aBTOMaTHICCKON HACTPOWKH BECOB U
cMmernieHuid. [lpuMenenue Takux cered ams
KIIacCH()UKAIIUN BEKTOPOB M alIIPOKCHMAITIH
(yHKITHH.

P3

JIuneitHble HEMPOHHBIE CETH.

Pammnaneusie 6asucusie cetr Trima GRNN.
[Ipumenenne GRNN cerelt s pemeHus 3aaay
0000IIIeHHOH perpeccuu, aHalln3a BPEeMEHHBIX PAIOB
1 anmpoKCUMAaNUU QYHKIUH.

P3

PaﬂI/IaHLHLIe 0a3HuCHEBIE CETH

Pewienne 3anau kiiaccuuKkanuy Ha OCHOBE
HO}IC‘IéTa BEPOATHOCTU NPHUHAIJICIKHOCTU BEKTOPOB
K paccMaTpHBaeMbIM KJIaccaM.
Camoopranmyromuxcs ciion KoxoneHa.
ApPXUTEKTYpPbI CaMOOPTaHU3YIOIINXCS HEHPOHHBIX
cnoeB KoxoHeHa u crieruanbHble QyHKITHH IS HX
CO3/IaHMSs1, MHUIMAIM3AI[1H, B3BSIIHBAHUS,
HAKOIUICHHSI, AKTUBALIUH, HACTPONUKH BECOB U
CMENICHHH, aJIaNTAluK U 00yUYeHHUs

P3

10.

PaI[I/IaJ'IBHLIe 0a3HCHBIE CETH

[puMeHeHHe caMOOPTaHNU3YIOIIUXCS CIOEB IS
MCCIICIOBAHHUS TONOJIOTHYECKOI CTPYKTYPBI AaHHBIX,
X 00BeIMHEHNEM B KIIACTEPHI (TPYIIIIBI) U
pacrpeneseHHeM 10 KiaccaMm

P3

11.

PaI[I/IaJ'II)HI)Ie 0a3HuCHBIE CETH

Camoopranusyromuxcs kapTel Koxonena.
IIpumeHeHre caMOOPraHU3yOIUXCs KapT s
pelieHus 3a1a4 KJacTepusaluu
BXOJHBIX BEKTOPOB

P3

12.

PaI[I/IaJ'II)HI)Ie 0a3uCHBIE CETH

Camoopraamywmuxcst LVQ-ceTn. ApXUTEKTYpbI
CaMOOPTaHU3YIOIINXCSI HEHPOHHBIX ceTel Tuma LVQ
U ClielIMaJIbHbIC (byHKL[I/II/I JUIA UX CO3J1aHuA,
HACTPOWKH BECOB U 00YYCHUS

P3

13.

PexyppeHTHBIE HEHPOHHBIE CETH.

[MocTpoeHus ceTeit yrpaBieH s ABUKYIIUMUCS
00bEKTaMH.

P3

14.

PexyppeHTHBIE HEHPOHHBIE CETH.

HOCTpOGHI/IH CHUCTEM TCXHUYCCKOT'O 3pCHUA U
peHICHUs APYIrUX JUHAMHUYCCKUX 3aJ1av

P3

15.

PexyppeHTHBIE HEHPOHHBIE CETH.

[Mpumenenue cereit Xondunaa s penieHus 3agad
pacro3HaBaHuUs 00pPa30B U CO3AaHMS aCCOLMATHBHOM
TIaMSTH.

P3

16.

PexyppeHTHBIE HEHPOHHBIE CETH.

IIpuMeHeHne HEHPOHHBIX CETEH AN
MPOEKTUPOBAHUS CUCTEM YIPaABJICHUS
JUHAMHUYECKHMH MPOLIECCaMU

P3




IHpumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - manucaumue pegpepama, O - scce, K - xomnoxeuym, T —
mecmuposanue, P3 — pewienue 3aoau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
He npenycMmotpensl

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepedenpb yueOHO-METOAMUECKOTO 00ECTICYeHHS JUCIUTUTHHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSTEIFHON paboThI
1 2 3
1 |U3yueHHue Metoaudeckue yka3aHUsl IO OpraHU3allMy CaMOCTOSITEIbHOM
TEOPETUUYECKOTO paboThI CTYJCHTOB, yTBEpKICHHBIE kadenpoit
Martepuaa nHGOPMAIMOHHBIX TeXHOIorui, mpotokos Nel ot 30.08.2019
2  |Pemenwue 3amau Metoauyeckue ykazaHUs IO OpraHU3aliud CaMOCTOSITENbHOM
paboThI CTYyJICHTOB, YTBEPKICHHbIE kadenpoit
nH(OPMALIMOHHBIX TexHOJorui, mpotokosa Nel ot 30.08.2019

VY4eOHO-MeTOIUYECKHUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00YyYaroIIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnsorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUist JIa1L ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTa,

— B (popme ayamodaiina,

— B 1e4atHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist i ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O6pa3zoBaTe/ibHbIE€ TEXHOJIOTUH
B cootBerctBumM ¢ TpeboBanusmMu ®I'OC B mporpaMma AUCHMIUIMHBI MpeTycMaTpUBaET
UCMOJIb30BaHUE B Y4YeOHOM IIpoIecce CIEAYIoUMX o0pa3oBaTelbHbIe TEXHOJIOTHH: UYTEHUE
JEKIUHA C HCHOJB30BAaHUEM MYJIBTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.
ITpu 0OyueHMH UCTIONB3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIC TEXHOIOTUU!

— TexHonOrMs KOMMYHUKAaTHBHOTO OOy4YyeHMsl — HampaBlieHa Ha (QopMHpOBaHUE
KOMMYHHKaTUBHON KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— TexHosnoruss pa3sHOypoBHEBOTO (AM(PGHEPEHIUPOBAHHOIO) OOyYeHUsI — TMpPeAroIaraeT
OCYILIECTBJICHUE I103HABATEIbHON JEATENBHOCTU CTYAEHTOB C YYETOM HMX HWHAMBHIYAJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPYECKUI




IIOTCHIIHUAJI. COB,Z[aHI/IC N HCIIOJB30BAaHHUEC JHATHOCTUYCCKUX TCECTOB SBIACTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonoruss MOAYIbHOrO OOYy4YE€HMsI — MpEeAyCMaTpUBAET JAEJIEHUE COACpKaHUS
JUCIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3Aesbl (MOLyJ N ), HHTETPUPOBAHHBIE B OOIIUN KypC.
— MHWudopmannonHo-koMmyHukanmonnsle texaonorun (MKT) - pacmmpsitor pamku

00pa3oBaTeNbHOIO MpoIlecca, MOBBIMAsS €ro MPAKTHYECKYIO HaIPaBIEHHOCTb, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl ydYalIuXcs W TOBBIMICHUIO [O3HABATEILHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buga TEXHOJIOTUIA:

— TexHonorust HCHOJb30BAHUS KOMIIBIOTEPHBIX IPOrpaMM — I03BOJsAET 3((HEKTUBHO
JIOTIOJTHUTD MPOIiecC 00yUYeHHUS A3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOIMM — MPEAOCTAaBISIIOT IIMPOKUME BO3MOXKHOCTH ISl ITOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IIPOEKTOB, BEICHHs HAyYHBIX UCCIICIOBAHUIM.

— TexHonoruss MHAMBUAYyaIU3alUU OOYyYEHMs] — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBI TOAXOJ, YYHUTHIBas HHIUBUAyaJbHbIE OCOOEHHOCTH M TOTPEOHOCTH
ydalmxcs.

— [IlpoexkTHass TexHOJIOrMS — OpPHUEHTUPOBAHA HAa MOJCIUPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS ydYalllUXCsl C IEJbI0 pElIeHUs 3a/ladd, KOTOopas ONpPENeNsIeTcs B paMKax
npodecCHOHATBHOM MOATOTOBKH, BBIIEISIS Ty WIM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4yeHUs] B COTPYIHUYECTBE — pealM3yeT MJICI0 B3aUMHOIO OOy4YeHHS,
OCYILECTBIISAI KAaK WHAMBUAYAJIBbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a DEILIEHUE
yueOHBIX 3ajau.

— MHWrpoBas TexHOJOTUS — MO3BOJISAET Pa3BUBATh HABBIKU PACCMOTPEHHUS psJa BO3MOKHBIX
Croco0o0B pelleHus NpoOsieM, aKTUBU3UPYS MBIIUIEHUE CTYIEHTOB U PAcKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaXJI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHUYECKHM OTHOCUTbCA K HMH(DOPMALUU, YMEHUIO
oTOMpaTh HHOOPMAIIHIO [T PEIICHHUS TOCTABICHHON 3a]auu.

KommekcHoe ucrnosibp30oBaHHE B y4eOHOM MPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IpOIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHIUH, KOTOPBIMU JOJDKEH o0najgarh
OyIyIIHMI CTICIINAIHUCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIOYAIOT B CEO0sI:

— paboTa B MaJIbIX IpyIax (KOMaH/e) - COBMECTHasl AeATEIbHOCTb CTYIEHTOB B IPYIIIIE MO
PYKOBOJCTBOM JIMJIEPA, HATIPABJICHHAS Ha pelleHue 0011el 3a1a4u MyTEM TBOPUYECKOTO CII0KEHHUS
pe3yibTaTOB HMHIMBUAYAJIbHOW pabOThl UYJIEHOB KOMAaHJbl C JICJIGHHEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - MHANBUyaJIbHAs WM KOJUIEKTUBHAS JI€ATEIbHOCTh 110 0TOOpY,
pacnpenesIeHUIO0 U CUCTEMAaTU3allii MaTepuasa 1o ONPENEICHHON TeMe, B pe3ysIbTaTe KOTOPOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTyallUd - aHaJU3 PeabHBIX IMPOOJIEMHBIX CUTYyallui, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00sacTH MpodecCHOHANBHON NeSTeNbHOCTH, U MOMCK BapHaHTOB
Jy4YIIUX PEIIEHNN;

— pa3BUTHE KPUTHUECKOTO MBIIUIEHUS — 00pa3oBaTebHasl e TEIbHOCTD, HallpaBJIEHHAs Ha
pa3BUTHE Y CTYJAEHTOB Pa3yMHOTr0, pe(IeKCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUJIETh HOBbIE BOZMOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYallMil I[IMPOKO HCIOJB3YyeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMHM BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHalu3a
pe3ybTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TPU HCCIEAOBAHUMU H
peIIeHnH KaXk]10i KOHKPETHOM 3a/1a4il UMEETCsl, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i COBOKYITHOCTH KOHKPETHBIX CUTYyallUH.



KOJINY€eCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anaTus MHTEPAKTHBHBIX
TeXHOJIOTHHU qacoB

[IpakTuueckue 3aHATUS B pexuMax
JI, JIP, I13 | B3auMOJEHCTBUS «IIpenofaBareiib — CTYIAEHT» U
«CTYJEHT — CTYACHT»

Hroro

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamophuvie zansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSTEIIbHO PACHIMPSATh U YIIYONsTh 3HAHUS,
MIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

[Toxxox pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTYJICHTaMU TIPU TIPOBENICHUH aHAIIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

JUis i1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIIHS
KOHCYJIbTAIIM C UCIIOJIb30BAHUEM DJICKTPOHHOM TOYTHI.

JUIst U1 ¢ HApYIICHUSIME 3PCHUS

— B I1e4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBa UIA TeKyWIero KOHTPOJSI  yCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroIMXcs, OCBOMBIIMX MporpamMmy ydeOHOW AMCUMILIMHBI «Ha3BaHHE
JUCLHUTIIUHBD.

OneHoYyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIsl B (opMe Pa3HOYpPOBHEBBIX 3aJlaHUI, U NMPOMEKYTOYHOH aTTecTammu B (opme
BOITPOCOB U 3a/IaHUM K 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IIPEAOCTABIIAETCA TONOJHATEIBHOE BPEMS IS TOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTATOB 00YyUSHHsI MHBAJIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJB30BAHUC TEXHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— [Opu H@O6XO)II/IMOCTI/I JJIL 06yanOIHHXCH C OTpaHNMYCHHBIMH BO3MOKHOCTAMU 3J0POBbA
U MHBAJIUAOB TpOILESypa OLCHUBAHUS PE3yJIbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.



[Ipouenypa oneHuBaHusi pe3yiabTaToB OOy4YE€HHS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU

BO3MOXKHOCTSIMHM 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieuaTHo opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOydJaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTallui

Ne

n/n

HaumenoBanue

Kon xorTponupyemoit OIICHOYHOT'O CPEeJICTBA
KOMITETEHITNH (MJIH €€ YaCTH) IIpomexxyTouHas
aTTecTanus

KonTtpomupyemsie
pa3zaens! (TeMbl)
JUCHIUAIIIAHEI*

Texkylmuii KOHTPOJIb

MK-2

WIIK-2.1 (A/01.5 3.1
WIIK-2.2 (A/01.5 31.2)
WTIK-2.3 (A/01.5 31.3
UTIK-2.4 (A/01.5 31.4)
WIIK-2.5 (A/01.5 V.2)
WIIK-2.6 (A/01.5 V.3)
WIIK-2.7 (D/03.6 Ta.1)
WIIK-2.8 (D/03.6 Tn.2)
WTIK-2.10 (A/01.5 Tn.4)
MK-7

WTIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WTIK-7.6 (C/16.6 3u.4)
WTIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 JTp.1 31.)
WIIK-7.16 (D/03.6 Y.1)
WIIK-7.17 (D/03.6 ¥.2)
WIIK-7.20 (C/16.6 Ta.1)
WIIK-7.21 (A/01.5 Ta.3)

Tunossie
KOHTPOJIbHbIE
3amanus 1-7

Bgenenue B

. Bompoc k 3auety 1-6
HEUPOHHBIC CETU

MK-2

UIIK-2.1 (A/01.5 3n.1
UIIK-2.2 (A/01.5 31.2)
NIIK-2.3 (A/01.5 3n.3
UIIK-2.4 (A/01.5 3u.4)
UIIK-2.5 (A/01.5Y.2)
UIIK-2.6 (A/01.5Y.3) Tunossle
IlepcenTpoHHbIE UIIK-2.7 (D/03.6 Ta.1) KOHTPOJIbHBIE
CETH. UIIK-2.8 (D/03.6 Tn.2) 3aganus 8-10
WIIK-2.10 (A/01.5 Tn.4)
MK-7

UIIK-7.1 (D/03.6 3n.1)
HUIIK-7.2 (D/03.6 31.2)
NIIK-7.6 (C/16.6 3u.4)
WIIK-7.14 (A/01.5 3u.2)
NIIK-7.15 (A/01.5 p.1 3u.)

Bompoc k 3agery 11-12




WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.20 (C/16.6 T.1)
WIIK-7.21 (A/01.5 Tn.3)

JIuneiinsle
HEIpOHHBIE CEeTH.

MK-2

WIIK-2.1 (A/01.5 3.1
WIIK-2.2 (A/01.5 31.2)
WIIK-2.3 (A/01.5 31.3
WIIK-2.4 (A/01.5 31.4)
UIIK-2.5 (A/01.5 V.2)
UTIK-2.6 (A/01.5 V.3)
WIIK-2.7 (D/03.6 Ta.1)
WIIK-2.8 (D/03.6 Ta.2)
WIIK-2.10 (A/01.5 Tn.4)
MK-7

WIIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WTIK-7.6 (C/16.6 3u.4)
WIIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 p.1 3u.)
WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.20 (C/16.6 Ta.1)
WIIK-7.21 (A/01.5 Tn.3)

Tumnossie
KOHTpPOJIbHBIE
3aganus 11-14

Bompoc k 3agery 7-10

PaguansHbie
0a3UCHBIE CETH

MK-2

WIIK-2.1 (A/01.5 31.1
WIIK-2.2 (A/01.5 31.2)
WTIK-2.3 (A/01.5 31.3
WIIK-2.4 (A/01.5 31.4)
UIIK-2.5 (A/01.5 V.2)
UTIK-2.6 (A/01.5 V.3)
WIIK-2.7 (D/03.6 Ta.1)
WIIK-2.8 (D/03.6 Ta.2)
WIIK-2.10 (A/01.5 Tn.4)
MK-7

WTIK-7.1 (D/03.6 31.1)
WIIK-7.2 (D/03.6 31.2)
WTIK-7.6 (C/16.6 3u.4)
WTIK-7.14 (A/01.5 31.2)
WTIK-7.15 (A/01.5 p.1 3u.)
WIIK-7.16 (D/03.6 V.1)
WIIK-7.17 (D/03.6 V.2)
WIIK-7.20 (C/16.6 Ta.1)
WIIK-7.21 (A/01.5 Tn.3)

TumnoBsie
KOHTPOJIbHEIC
3amanus 15-17

Bomnpoc k 3agery 13-16

PexyppeHTHBIE
HEIPOHHBIE CETH.

MK-2

WIIK-2.1 (A/01.5 3x.1
WIIK-2.2 (A/01.5 31.2)
WTIK-2.3 (A/01.5 31.3
UIIK-2.4 (A/01.5 31.4)
UTIK-2.5 (A/01.5 V.2)
UTIK-2.6 (A/01.5 V.3)
WIIK-2.7 (D/03.6 Ta.1)
WIIK-2.8 (D/03.6 Ta.2)
WIIK-2.10 (A/01.5 Tn.4)
MK-7

WIIK-7.1 (D/03.6 31.1)
WTIK-7.2 (D/03.6 31.2)
UTIK-7.6 (C/16.6 3u.4)
UIIK-7.14 (A/01.5 31.2)
WIIK-7.15 (A/01.5 p.1 3u.)

Tumnossie
KOHTPOJIbHBIC
3aganus 18-21

Bompoc k 3agery 17-20




WIIK-7.16 (D/03.6 V.1)

WIIK-7.17 (D/03.6 V.2)

WIIK-7.20 (C/16.6 T.1)
WIK-7.21 (A/01.5 Ta.3)

Ioka3aTesu, KpUTEPUHU U HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH NI

CootBercTBe IIOPOTOBOMY VPOBHIO OCBOCHHS KOMIIETCHIIMA TUIAHHUPYEMBIM

CootBercTBie IOPOTOBOMY VPOBHIQ OCBOCHHSI KOMIETCHLUN IJIAHUPYEMBIM pe3yibTaTaM
00yYeHUS U KPUTSPHUSIM UX OlICHUBAHHMS (OI[CHKA: YI0BJIETBOPUTEIbHO /3a4TEHO):

MK-2 Cnoco0eH NMPoOBOAUTH MO/ HAYYHBIM PYKOBOJACTBOM HCCJIeJOBaHHE HA OCHOBE
CYLIECTBYIOIIUX METOJ0B B KOHKPEeTHOW 00JacTH npodeccCuoHaIbLHOM
AeTeJIbHOCTH

3Hathb HIIK-2.1 (A/01.5 3n.1) Llenu u 3aga4u MPOBOAMMBIX UCCIICIOBAHUIA U pa3pabOTOK

B KOHKPETHOM o0mactu mnpodeccHoHAIbHON JAedaTenbHOCTH (B 00JacTH
HEeHpOCeTEeBbIX aAITOPUTMOB)
UIIK-2.2 (A/01.5 3n.2) Metoapl aHanmu3a ¥ OOOOIIEHUS OTEYECTBEHHOTO U
MEXYHApOJAHOTO OIbITA HA OCHOBE CYILECTBYIOIIUX METOJOB B KOHKPETHOM
obacTi npodecCHOHATBHON JAeSITEIBHOCTH (B 00JIACTH MOCTPOCHUS U 00pabOTKH
HEHWPOHHBIX CETEH)
UIIK-2.3 (A/01.5 3n.3) Meronsl ¥ cpelcTBa IUTAHUPOBAHUS W OpraHU3aIUd
UCCIIeIOBaHUM U pa3padOTOK B KOHKPETHOW 00jacTu npodeccuoHanbHOM
JeSTeTbHOCTH (B 00JIaCTH MOCTPOCHHS U 00paOOTKN HEHPOHHBIX CeTer
UIIK-2.4 (A/01.5 3u.4) Meroabl MpoBEACHUS IKCIEPUMEHTOB M HAOIIOJCHUM,
0000meHnss ©  0o0paboTkum  WHPOPMAIMM B  KOHKPETHOH  0OJacTw
MpopECCUOHAIBHONW  JICITEIBHOCTH (B 00JIACTH TOCTPOCHHS U 00pabOTKH
HEHUPOHHBIX CETEM)

YMmerb NIIK-2.5 (A/01.5 V¥.2) OdopmisaTh pe3ynbTaTbl Hay4YHO-HUCCIIEAOBATENbCKUX M
OTIBITHO-KOHCTPYKTOPCKUX paboT
UIIK-2.6 (A/01.5 V¥.3) IIpuMeHATh CYIIECTBYIOIIUME METOJbl aHalU3a HAyYHO-
TEXHUYECKOM MHQOpMalMM B KOHKPETHOH 00j1acTH MnpodeccruoHaIbHON
NesTeIbHOCTH (B 00JIaCTH MOCTPOCHUSI U 00paOOTKM HEUPOHHBIX CeTe)

Baagers UIIK-2.7 (D/03.6 Ta.1) Pa3paboTka Ha OCHOBE CYIIECTBYIOIIMX METOMOB,
W3MEHEHHE M COIJIaCOBAHME AapXUTEKTYphl MNPOrpPaMMHOIO OOECHeueHUs C
CHCTEMHBIM aHAJIUTUKOM M apXUTEKTOPOM IPOrPaMMHOI0 0OecreueHus
NIIK-2.8 (D/03.6 Tn.2) IlpoextupoBaHue CTPYKTYp JAaHHBIX IIPU PELLICHUU 33134 B
KOHKPETHO! 00J1aCTH po(ecCHOHANbHOM NesTeIbHOCTH (B 001aCTH MOCTPOSHUS U
00pabOTKN HEHPOHHBIX ceTel)

NIIK-2.10 (A/01.5 Tn.4) IloaroroBka noj Hay4YHbIM PYKOBOACTBOM IPEIOKEHUI
JUIS COCTaBJICHUS IJIAHOB M METOJUUECKUX MPOTrpaMM HCCIIeI0BaHuM U pa3paboToK,
IIPAKTUYECKUX PEKOMEHAIMH 110 UCTIOJIHEHUIO UX PE3YJIbTaTOB

IK-7 Crnoco0eH MCHOIb30BAaTh COBPEMEHHbIE MeTOAbI pa3padoTKH W peaju3alnuu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTHYeCKHX MoJejieili Ha 0a3e S3bIKOB
NPOrpaMMHUPOBAHHUSA M NIAKETOB NPUKJIAJIHBIX IPOrPaMM MOJEJIMPOBAHUS

3Hath UIIK-7.1 (D/03.6 3H.1) IlpuHUOUOB MOCTPOEHUS APXUTEKTYpPhl MPOrPaMMHOIO

o0ecriedeHrs: U BUAbI apXUTEKTYpPhl MPOTPAMMHOTO 00ECTeYeHusl, COBPEMEHHbIE
METOJIbl Pa3pabOTKU U peajn3aluy KOHKPETHBIX alrOPUTMOB MaTeMaTHYECKUX
MoJiesielt B 00J1aCTH MOCTPOSHUS U 00pabOTKU HEUHPOHHBIX CeTei

NIIK-7.2 (D/03.6 31.2) Tunossle pemieHusi, 0MOIMOTEKH MPOrPaMMHBIX MOZYJIeH,
1a0JIOHBI, KJIACCHI OOBEKTOB, HCIOJb3yeMble NpU pa3paboTKe U pealn3aluu



YmMmerh

Baaners

KOHKpPETHBIX ~ aJlfOPUTMOB  MaTeMaTHYeCKMX Mojeneil Ha 0a3e  SI3bIKOB
MPOrPaMMHUPOBAHUS U TTAKETOB MPUKIIATHBIX MPOTPAMM MOJACITUPOBAHUS

HIIK-7.6 (C/16.6 3n.4) Bo3moxnoctu HWC, peanusyronieii aaropuTMbl
MaTeMaTHYECKUX MOJIeel B 00JIACTH MMOCTPOSHHS U 00pabOTKM HEUPOHHBIX CETeH
HIIK-7.14 (A/01.5 3n.2) Metoasl aHanu3a W OOOOIIEHHS OTEYSCTBEHHOTO H
MEXIYHApOJAHOTO OMNbITa B 0O0NacTH pa3paboOTKU WM peanu3aluu alroOpuTMOB
MaTeMaTHYeCKUX Mojeieil Ha 0a3e S3bIKOB IMPOrPAMMUPOBAHMSI M IAKETOB
MIPUKJIAIHBIX TIPOTPAMM MOJICIIUPOBAHHUS

HIIK-7.15 (A/01.5 [p.1 3H.) [esaTenbHOCTh, HANpaBJICHHAs Ha PEIICHHUE 3ajad
AQHAJIMTUYCCKOTO  XapakTepa, NPEANoJiaralollliuX BBIOOP H  MHOr00Opasme
aKTyaJlbHBIX CIIOCOOOB penIeHHs] 3a7ad MaTeMaTH4eCKOro MOJEIUpPOBaHUs, B
o0jacT TOCTPOCHUS U OOpaOOTKM HEWPOHHBIX CeTei, Ha 0aze S3BIKOB
MIPOrpaMMHUPOBAHUS U MTAKETOB MPUKIAIHBIX IPOTPAMM MOJIETUPOBAHUS

HIIK-7.16 (D/03.6 ¥Y.1) HNcnons30BaTh CYIIECTBYIOIIME THUIIOBBIC PEHICHUS H
1a0JIOHBI, COBPEMEHHBIE METOIBl pPa3pabdOTKM W pealu3aliyd KOHKPETHBIX
AJITOPUTMOB MAaTEeMaTHYECKHX Mojejel, B 00JacTH MOCTPOSHHS U 00paboTKu
HEHPOHHBIX ceTel, Ha 0a3e S3BIKOB MPOTPAMMHUPOBAHMS M ITAKETOB MPUKIATHBIX
pOrpaMM MOJEITUPOBAHUS

UIIK-7.17 (D/03.6 VY.2) IlpuMeHSATh METOABI M CPEICTBA MPOCKTHPOBAHUS
IPOrPaMMHOTO OOECIeUeHHs, CTPYKTYp HaHHBIX, 0a3 IaHHBIX, MPOrPaMMHBIX
uHTepPEHCOB TpH peanu3alid KOHKPETHBIX QJITOPHUTMOB MaTeMaTHYECKUX
MoJienieid, B 001aCTH OCTPOEHHS U 00pabOTKN HEHPOHHBIX ceTel

NIIK-7.20 (C/16.6 Tn.1) Pa3zpabotka cTpykTypsl mporpammHoro koma MC c
HCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB Pa3pabOTKH W pPeau3allii aJlrOPUTMOB
MaTeMaTHYECKUX MOJICIICH, B 00JIaCTH MOCTPOCHUS M 00paOOTKU HEHPOHHBIX CETEH,
Ha 0a3e S3BIKOB MPOTPAMMHPOBAHHS M TMAKETOB TPUKIAIHBIX IPOTPaMM
MOJIETTUPOBAHUS

HIIK-7.21 (A/01.5 Tn.3) C6op, 06paboTKka, aHamu3 u 000OIIEHNE PE3yIHTATOB
OKCIIEPUMEHTOB M  HCCIEAOBaHUNW B O0ONACTHM 3HAHUU  aNTOPUTMH3AINH
MaTeMaTHYECKUX MoJieled Ha 0a3e s3BIKOB IMPOTPAMMHUPOBAHHSI W ITAKETOB
MPUKJIAIHBIX TPOTPAMM MOJEIUPOBAHHUS

CootBercTBrie 0230BOMY __VPOBHIO  OCBOEHUsS  KOMIIETEHIUI NJIaHUPYEMBIM
pe3ynabTaTaM o0ydeHHs ¥ KPUTSPHSIM HX OLICHUBAHUS (OL[CHKA: XOPOILO /3a4TEHO0):

MK-2

3HaTh

CnocodeH NpoBOANTH MOJ HAYYHBIM PYKOBOJACTBOM HCC/IeJOBAaHHE HA OCHOBE
CYHIECTBYIOIIIMX METOAOB B KOHKPETHOH o0JjacTu mnpodeccHnoHATbHOMN
AeATeTbHOCTH

NIIK-2.1 (A/01.5 3n.1) Llenu u 3aaauu TpOBOAUMBIX UCCIIEIOBaHUMN U pa3paboTOK
B KOHKpETHOM o0mactu mnpodeccuoHalbHON JAedarenbHOCTH (B 00JacTH
HENpPOCETEBBIX aJITOPUTMOB)

HIIK-2.2 (A/01.5 3n.2) CoBpemMeHHbIE METOJbI aHaIW3a €W O000OIIECHUS
OTEYECTBEHHOT'O U MEKYHAPOJIHOTO ONbITa HA OCHOBE CYIECTBYIOLINX METO/IOB B
KOHKPETHOU 0071aCcTH Mpo(heCCUOHATBHOM IeATeTLHOCTH (B 00J1aCTH TOCTPOSHUS 1
00paboTKN HEHPOHHBIX ceTeil)

HIIK-2.3 (A/01.5 3n.3) CoBpeMeHHBIE METOJIBI M CPEICTBA IJIAHUPOBAHUS H
OpraHu3ali  HUCCIENOBaHMM M  pa3pabOTOK B  KOHKPETHOM  oOsacTu
poeCCUOHABPHONW  JICITEIbHOCTH (B 00JIACTH TOCTPOCHUST U 00pabOTKH
HEHUPOHHBIX CeTen

NIIK-2.4 (A/01.5 3u.4) Hogeiimmne MeToIbl NPOBEAEHUS HKCIEPUMEHTOB U
HabmoeHni, 0600meHns u o0paboTku WMHGPOpPMALMU B KOHKPETHOH OO0JIacTH



YmMmerh

Baagern

IK-7

3HaTh

YmMmeTh

npodeCCHOHABPHOW  JCSITENIBHOCTH (B 00JIACTH TIOCTPOCHHST U 00pabOTKH
HEHPOHHBIX CETEN)

HIIK-2.5 (A/01.5 ¥.2) OdbopmiaTh pe3yiabTaThl HAYYHO-UCCIEIOBATEIBCKUX H
OTBITHO-KOHCTPYKTOPCKHUX paboT

HIIK-2.6 (A/01.5 V.3) IIpuMeHsITh HOBEUIIME CYIIECTBYIOIINE METOJbI aHAIH3a
HAYYHO-TEXHHUYECKOW WMH(pOpMAIMKM B KOHKPETHOW 007acTh mpodecCHOHATBHON
NESATEILHOCTH (B 00IaCTH MOCTPOCHUS M 00pabOTKH HEMPOHHBIX ceTei)

HIIK-2.7 (D/03.6 Tn.1) Pa3paboTka Ha OCHOBE HOBEHIIMX CYIIECTBYIOIIMX
METO/OB, U3MEHEHHE U COTJIACOBAHNE apXUTEKTYPhl IPOTPAMMHOI0 00ECTIeUeHUs
C CUCTEMHBIM aHAJIUTUKOM U apXUTEKTOPOM MPOTrPaMMHOI0 00ecreueHUs
NIIK-2.8 (D/03.6 Ta.2) IlpoekTupoBanue CTPYKTYp JaHHBIX IPHU PEIICHUH 33a4 B
KOHKpETHOM 001acTu mpodecCHOHaNbHON AeITeIbHOCTH (B 00JIaCTH TOCTPOCHUS U
00pabOTKM HEMPOHHBIX CETEH)

HIIK-2.10 (A/01.5 Tn.4) [ToaroToBKka 1oj Hay4YHbIM PYKOBOJCTBOM IIPEIJIOKCHHUI
JUIS COCTaBJICHUS IJIAHOB M METOUYECKUX ITPOrpaMM HCCIIeI0BaHUM U pa3paboToK,
MPAKTUYECKUX PEKOMEHAIIHH 110 UCTIOTHEHUIO UX Pe3yIbTaTOB

Cnoco0eH MCHoJIb30BaTh COBPEMEHHbIE METOAbl Pa3paloTKU W peau3alnuu
KOHKPETHBIX aJrOpuTMOB MaTeMaTH4YeCKHX Mojeleil Ha 0a3e $3bIKOB
NPOrpaMMHPOBAHMSA M NAKEeTOB NPUKJIAAHBIX NPOrPAMM MOJeTUPOBAHUSA
UIIK-7.1 (D/03.6 3u.1) CoBpeMeHHbIE NPHHLIUIBI MOCTPOSHHS APXUTEKTYPHI
IIPOrpaMMHOI0 00eCrieueHHsI U BUJIbl apXUTEKTYpPhl IPOrPAMMHOI0 OOECIIeYeHH s,
COBPEMEHHBIE METOJABI pa3padOTKH W pean3aluil KOHKPETHBIX aJTOPUTMOB
MaTeMaTHYeCKUX MOJIeel B 00JIaCTH TOCTPOEHUs U 00pabOTKH HEMPOHHBIX ceTei
UIIK-7.2 (D/03.6 3n.2) CoBpeMEeHHbIE THUIIOBBIE pEIICHUs, OUOIMOTEKH
IPOrpaMMHBIX MOAYyJIeH, IIa0JIOHBI, Kiacchl OOBEKTOB, HCHOJIb3yEeMbIE IpU
pa3paboTKe U peau3aii KOHKPETHBIX aJITOPUTMOB MaTeMaTHYECKUX MO/IeNeii Ha
0a3e A3BIKOB NPOTPaMMHUPOBAHMs M  TAKETOB MPHUKIAIHBIX  [POrpamMm
MO/JICITUPOBAHUS

NIIK-7.6 (C/16.6 3u.4) Hogeiimue Bo3moxHocTH VC, peanusyromeit aaropuTMsl
MaTeMaTHYECKUX MOJIeNiel B 00J1aCTH MOCTPOEHUS U 00pabOTKN HEHPOHHBIX ceTeil
UIIK-7.14 (A/01.5 3H.2) CoBpeMeHHBIE METOJIbI aHamu3a U 000OIIECHUS
OTEYECTBEHHOTO M MEXYHAPOIHOTO OIBITAa B 00JIACTH pa3padOTKH U peaTu3aIiiu
JITOPUTMOB MaTeMaTHUECKUX MoJesiell Ha 0a3e S3bIKOB IPOTrpaMMHUPOBAHUS U
MaKeTOB MPUKJIIAJHBIX MPOTPaMM MOJICTHPOBAHUS

UIIK-7.15 (A/01.5 [dp.1 3n.) [eATenbHOCTh, HalpaBlieHHAas Ha pELICHHE 3a7ay
AQHAJTMTHYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOrooOpasme
aKTyalbHBIX CHOCOOOB pelleHUs 337ady MaTeMaTHYeCKOro MOJEIMPOBAaHUS, B
0o0JacTH TOCTpOEHUsT W O0OpabOTKM HEWPOHHBIX CeTe, Ha 0a3ze S3bIKOB
IPOrpaMMUPOBAHUS U MAKETOB MPUKJIAJHBIX MPOTPaMM MO/IETHUPOBAHUS

UIIK-7.16 (D/03.6 VY.1) Hcnonb3oBaTh HOBEWIINME CYLIECTBYIOIIME THUIIOBBIE
pemieHusi W IIa0JIOHBI, COBPEMEHHBIE METOABl pPa3pabdOTKM W peau3aluu
KOHKPETHBIX aJTOPUTMOB MAaTEeMaTHYECKUX MoJelneil, B 00JaCTH MOCTPOEHUS U
00paboTKM HEHPOHHBIX ceTel, Ha 0a3e SI3BIKOB MPOTPAMMHPOBAHHUS W TAKETOB
MPUKIIAJHBIX TPOTPaMM MOAETUPOBAHUS

UIIK-7.17 (D/03.6 VY.2) IlpumeHSATH COBpPEMEHHBIE METOABI U CPEICTBA
MPOEKTHUPOBAHUS MPOTPAMMHOTO OOECHeueHHsl, CTPYKTYp JaHHbIX, 0a3 JaHHBIX,
MPOTPAaMMHBIX ~WHTEPPEHCOB TpPH pean3allid  KOHKPETHBIX  aJIrOPHUTMOB
MaTeMaTHYeCKUX MO/JIesIeH, B 00JIaCTH MOCTPOCHUSI U 00pabOTKN HEHPOHHBIX ceTei



Baagers UIIK-7.20 (C/16.6 Tna.1) Pa3paboTtka cTpykTypsl mnporpammuHoro koma MC ¢
UCIOJIb30BAHUEM COBPEMEHHBIX METOJIOB Pa3pabOTKU M peau3allii alropuTMOB
MaTeMaTHYECKUX MOJIEIICH, B 00JIaCTH MOCTPOCHUS M 00paOOTKU HEHPOHHBIX CETEH,
Ha O0a3e S3BIKOB TNPOTrPAaMMHUPOBAHMA M MAKETOB MPUKIAJAHBIX IPOrpaMM
MO/JICITUPOBAHUS
NIIK-7.21 (A/01.5 Tn.3) Coop, oOpaboTka, aHAIHM3 U OOOOIICHHE PE3YIHTATOB
OKCIEPUMEHTOB W UCCICIOBaHMA B OO0JIACTH 3HAHUW  alTOPUTMU3ALUHU
MaTeMaTHYeCKUX Mojelneil Ha 0a3e sS3bIKOB IMPOTrPaMMHUPOBAHMS M COBPEMEHHBIX
MAKETOB MPUKJIAJHBIX MPOTPaMM MOJICITHPOBAHUS

CootBercTBe NPOABHMHYTOMY VPOBHI) OCBOCHHS KOMIIETCHIIMA TUIAHHPYEMBIM
pe3ysbTataM 00yYeHHUS ¥ KPUTCPHUSIM UX OIICHUBAHUS (OIICHKA: OTJIMYHO /3a4TEHO):

IIK-2 Cnoco0eH nmpoBOAUTH MO/ HAYYHBIM PYKOBOJACTBOM HCCJIeIOBAHHE HA OCHOBE
CYyLIeCTBYIOIIMX METOA0B B KOHKPeTHOl o0jacTu mnpodeccuoHaIbHO
JeATEJIbHOCTH

3HaTh UIIK-2.1 (A/01.5 38.1)AKTyasbHBIC TIETTU U 33]a91 TPOBOJMMBIX UCCIIETIOBAHUN U

pa3paboTOK B KOHKPETHOH 001acTy Po(heCCHOHATBLHOM JISATEIBHOCTH (B 00JIaCTH
HEeHpOCeTeBbIX AITOPUTMOB)

NIIK-2.2 (A/01.5 3u.2) CoBpeMeHHBIE METOABI aHAIM3a U 000OIICHUS
OTEYECTBEHHOI'0 U MEKYHAPOIHOT'O ONbITa HA OCHOBE CYILECTBYIOLINX METO/IOB B
KOHKPETHOU 0071aCTH Mpo(heCCUOHATBHOM IeATeNbHOCTH (B 00J1aCTH TOCTPOCHUS 1
00pabOTKU HEHPOHHBIX CEeTEH)

UIIK-2.3 (A/01.5 3n.3) CoBpemeHHbIE METOIBl M CpPEACTBA IJIAHUPOBAHUS U
OpraHu3aly  HUCCIelOBaHMM M pa3pabOTOK B  KOHKPETHOM  oOusacTu
npoeCCHOHATBHON ~ AEATENBHOCTH (B OOJIACTH TIOCTPOCHUS M 00paboTKH
HEHUPOHHBIX CETEU

UIIK-2.4 (A/01.5 3u.4) Hoselimme MeTonbl MPOBEACHUS OJKCIIEPHUMEHTOB U
HaOmoAeHnH, 0600meHns u o0paboTku MH(pOpMAMM B KOHKPETHOW 001acTu
MpoeCCUOHANIBHONW  JICITENIbHOCTH (B 00JIACTH TOCTPOCHUST U 00pabOTKH
HEHPOHHBIX ceTeil)

Ymernb HIIK-2.5 (A/01.5 ¥.2) Odopmiarhs pe3yiabTaThl HAYYHO-UCCIEIOBATEIBCKUX H
OIBITHO-KOHCTPYKTOPCKUX pabOT Ha BBICOKOM MPO(ECCHOHATBHOM YPOBHE
NIIK-2.6 (A/01.5 V.3) [IpumeHsaTh HOBEHIINE CYIIECTBYIOIIHE METOJbl aHAIN3a
Hay4YHO-TEXHHUYECKOW HMH(pOpMalMM B KOHKPETHOW 00jacTu mpodeccCHOHATIbHON
NesTeNbHOCTH (B 00J1aCTH MOCTPOECHUSI U 00pabOTKN HEHPOHHBIX ceTeil)

Baagers UIIK-2.7 (D/03.6 Ta.1) Pa3paboTka Ha OCHOBE HOBEWMIIMX CYIIECTBYIOIINX

METO/IOB, U3MEHEHHE U COTJIACOBAHNE apXUTEKTYPHI MPOrPAMMHOI0 obecreueHus
C CHCTEMHBIM AQHAJIUTUKOM M apXUTEKTOPOM IPOTPAMMHOI0 OOecreueHus Ha
BBICOKOM ITPO(eCCHOHAIEHOM YPOBHE
NIIK-2.8 (D/03.6 Tn.2) IlpoexkTupoBaHue CTPYKTYp JNaHHBIX MpU PELICHUH 3aa4 B
KOHKPETHOU 00J1aCTH PO(ecCHOHATBHOM NesITeIbHOCTH (B 001aCTH MOCTPOSHUS U
00paboTKN HEHPOHHBIX ceTel)
NIIK-2.10 (A/01.5 Tn.4) IlogroroBka noj Hay4YHbIM PYKOBOJICTBOM IPEIOKEHUI
JUIS COCTABJICHHUS IJIAHOB M METOUYECKHX MPOTrpaMM HCCIIeI0BaHuM U pa3paboToK,
IIPAKTUYECKUX PEKOMEHJAIMM 110 HCIOJHEHUI0 MX PE3yJIbTaTOB Ha BBICOKOM
npodeccnoHarTbHOM YpPOBHE

MK-7 Crnoco0eH MCHoJIb30BaTh COBPEMEHHbIE METObl Pa3padoTKU M peaiu3aiuu
KOHKPETHBIX AaJIrOPUTMOB MATEeMATH4YECKHX Mojejieili Ha 0a3e S3bIKOB
NporpaMMHupoOBaHud U MAKETOB NMPUKJIAJIHBIX IIPOrpaMMm MOACIUPOBAHUA



3HaTh

YMmeThb

Baangernb

HIIK-7.1 (D/03.6 3H.1) CoBpeMeHHBIC NPUHIMIBI MOCTPOCHHUS APXUTEKTYPHI
MIPOrPaMMHOT0 00ECTIeYeHHs U BUJIbI apXUTEKTYPhl MPOTPaMMHOI0 OOeCIIeYeHus,
COBpEMEHHBIE METOJIbl Pa3pabOTKU U pealu3aldd KOHKPETHBIX aJrOpPUTMOB
MaTeMaTHYECKUX MOJIEel B 00JIaCTH MOCTPOEHUS U 00pabOTKH HEHPOHHBIX CeTel
Ha BBICOKOM Mpo¢eCCHOHATLHOM YPOBHE

NIIK-7.2 (D/03.6 3u.2) CoBpeMeHHBIC THUIIOBBIC pEIICHUS, OUOINOTEKU
MPOrpaMMHBIX MOJyJied, MabMoHbl, KJIacChl OOBEKTOB, HCIIOJIb3yeMble MpH
pa3paboTKe U peanu3alii KOHKPETHBIX aJITOPUTMOB MaTeMaTHYECKUX MoJieNeil Ha
0a3e SA3BIKOB MPOTPAMMUPOBAHMS W MAKETOB MPHUKIATHBIX [POrpaMMm
MO/JICIIUPOBAHUS

HIIK-7.6 (C/16.6 3un.4) Hoseitmue Bo3mokHocTu MC, peann3yromiei aaropuTMbl
MaTeMaTHYECKUX MOJIENel B 00JIACTH MMOCTPOSHHS U 00pabOTKM HEUPOHHBIX CETeH
HIIK-7.14 (A/01.5 3H.2) CoBpeMeHHbIE METOABI aHamu3a u 000O0IICHHS
OTEYECTBEHHOTO U MEXIYHAPOIHOTO OIBITA B 00JIaCTH pa3padOTKU U pean3aiu
QITOPUTMOB MaTEMaTHUECKUX Mojesiell Ha 0a3e S3bIKOB MPOTrPaMMHpPOBAHUS U
MAKETOB MPUKJIAJHBIX MPOTPaMM MOICTHPOBAHUS

UIIK-7.15 (A/01.5 Hp.1 3u.) [esaTenbHOCTh, HampaBieHHas Ha pEHICHHE 3a/1ad
AQHAJMTHYECKOTO  XapakTepa, Mpeanojaralolux BbIOOp W MHOrooOpasue
aKTyaJlbHBIX CIIOCOOOB pelIeHHs 3a7ad MaTeMaTHYeCKOro MOJETUPOBaHUS, B
o0jacT TOCTPOCHUS W OOpaOOTKM HEUPOHHBIX CeTe, Ha 0asze S3BIKOB
MPOrpaMMHUPOBAHUS M TMAKETOB MPUKIAAHBIX MPOTpaMM MOJICTHPOBAHUS Ha
BBICOKOM ITPO(ECCHOHATEHOM YPOBHE

UIIK-7.16 (D/03.6 VY.1) Hcmnomnb30BaTh HOBEWIIHME CYIIECCTBYIOUIHE THIIOBBIC
pelieHuss M IIAOJOHBI, COBPEMEHHBIE METO/Abl pPa3paboTKHM M peanu3aluu
KOHKPETHBIX aJTOPUTMOB MAaTEMAaTUYECKHX MOJENICH, B OOJIACTH TOCTPOCHUS U
00paboOTKH HEHPOHHBIX CeTel, Ha 0a3e SI3bIKOB MPOrPAaMMHMPOBAHUS U IAKETOB
MPUKIIAJHBIX TIPOTPAMM MOAETHUPOBAHHUS

UIIK-7.17 (D/03.6 V.2) D¢ddexkTuBHO NPUMEHATh COBPEMEHHBIE METOIbl U
CpeAcTBa MPOEKTUPOBAHMS MPOTPAMMHOTO OOECIIeYEeHHUsI, CTPYKTYpP JaHHBIX, 0a3
JAHHBIX, IPOrPAMMHBIX UHTEPQEICOB NMPHU peann3alii KOHKPETHBIX aIrOpUTMOB
MaTeMaTHUYeCKHUX MOJelieH, B 00JacTi NOCTPOEHUsI U 00pabOTKH HEMPOHHBIX CETeH

NIIK-7.20 (C/16.6 Tn.1) DddexktuBHas pa3paboTka CTPYKTYphl HPOrPaMMHOTO
kona MC ¢ ucnonp30BaHMEM COBPEMEHHBIX METOJIOB pa3pabOTKU M pealnu3aluu
QITOPUTMOB MaTeMaTUYECKUX Mojielei, B o0JacTh MOCTpoeHUs U 00paboTKu
HEHPOHHBIX ceTeil, Ha 0a3e SI3bIKOB MPOrPaMMHUPOBAHUS M TMAKETOB MPUKIATHBIX
MpOTrpamMM MOJICIIMPOBAHUS Ha BEICOKOM MPOGECCHOHATEHOM YPOBHE

NIIK-7.21 (A/01.5 Tn.3) Coop, oO6paboTka, aHanM3 U OOOOIICHHE PE3yNbTaTOB
OKCIIEPUMEHTOB W  HCCJIEIOBAaHUM B OOJACTH 3HAHUM  AJITOPUTMHU3ALMH
MaTeMaTHYeCKUX Mojeliel Ha 0a3e sS3bIKOB MPOTrpaMMHUPOBAHMS M COBPEMEHHBIX
MaKETOB MPUKJIIAJHBIX MPOTPaMM MOJICITHPOBAHUS

TunoBbie KOHTPOJIbHBIE 32JAHUS UM MHbIE MAaTEPHAJIbI, HEOOXO0AMMBbIE IVISl OLCHKH
3HAHUH, YMEHMI, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPH3YIOIIMX ITAMNbI
(hopMHpoBaHUsI KOMIIETEHIHIl B polecce 0OCBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

Tunogvie KonmponvHble 300aHUA

agrwdE

Co3nanue HeWpoHa ¢ CUTMOUION

TecTupoBaHue HelipoHa

ITporpamMmuast peanmsanus aaropurma forward_pass()

ITporpammuast peanusanus aaroputma backward_pass()

Brimonaenune knaccudukanui 00beKTOB IIPU IOMOIIM HEHPOHA ¢ CUTMOUION



23.

24,
25.

OOyuenue HelipoHa ¢ moMolIbio QyHKIMU oTeph Logloss

Brimonnenue kiaccudukanny o0beKTOB IpH MoMoInu Heipona ¢ LogLoss.
PyTorch. OcuoBer: cunTakcuc, torch.cuda u torch.autograd
HcnonszoBanue Texnonorun CUDA

. @peiimBopk PyTorch. Peanuzanus Heiiponos u cereit Ha PyTorch.

. Onun Heiipon Ha PyTorch

. ITog6op mapamerpos Heipona Ha PyTorch.

. Muorocnoiinas cets Ha PyTorch

. Kommonents! metipocetn Ha PyTorch

. CBeptounsle HeliponHble ceT. Onepaunu Convolution u Pooling.

. CBéprounsie HelipoHHble ceT: MNIST

. CBepTouHBIC HEMPOHHBIE CeTH. 3a7aya Kiaccu(puKauy H300pakeHUH

. [locTpoeHne peKyppeHTHBIX HEHPOHHBIX ceTeil Ha (peiimBopke PyTorch
. bubmmoreka Word2Vec. [Ipuniun paboTsl «MeIIKa CIIOBY.

. bubmmoreka gensim. O0y4uenne monenu. JlooOyueHne Moaenn

. IIpenckazanme kiaccoB n3o0pakeHni Ha qartacere kaptuHok - CIFAR10
. CopoexTupoBaTh UM peaau3oBaTh HEMPOHHYIO Ce€Th, KOTOpas TpPUHUMAeT Ha BXOJ

MOCJIE0BATENBFHOCTD, COCTOAIIYI0 M3 10 mpou3BONBHBIX HHUEP, 3aT€M M3 HECKOJIBKUX HYJEH,
3areM u3 10 mudp “9”. Ha BrIX0/I€ T0JKHA OBITh OCICIOBATEILHOCTD, Y KOTOPOH BCE BXOXKICHUS,
KkpoMe nocnenuux 10 - 3To Hynu, a nocneaaue 10 - 3TO CKOMUPOBaHHBIE TIEPBbIE TU(PPHI BXOIHOH
nocienoBaTeNbHOCTH. MecnenoBats paboTy MOJENN B 3aBUCUMOCTH OT YHCIa MPOMEKYTOUHBIX
HYJIECH.

CrpoeKkTHpoBaTh U peajn30BaTh HEHPOHHYIO CEThb, OCYIIECTBISIONIYIO MEPEHOC CTUIISI MEXIY
JIBYMS HeTlapajIeIbHBIMHU KOJJIEKLIMAMHU M300paskeHHH.

CripoeKTHpOBaTh U PEANrU30BaTh HEUPOCETEBOTO areHTa IJIsl UTPhI B PEBEPCH.

PemmnTh 3aauy ceMaHTHYECKOM CErMEHTALUH MPH HATWYMKA HEOOIBIIOW o0ydaromeil BHIOOPKH
(mopsaxa 30 wu3o0pakeHmil) MHOrocioiHoro mnepuentpona (MLP) nms mHorokmaccoBoi
KITACCH(UKAIIH

3a‘IeTHO'3K3aMeHaI{HOHHLIe mMaTrepuajabl  JIJIsd l'[pOMe)KyTO‘IHOﬁ aTTeCTaluu

(3x3ameH/3a4eT)

BOl'lpOCLI AJIS MOATOTOBKHU K 3a49€Ty

1. OGsacTu NpUMEHEHUs1 UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

2. buonorunueckuil HelipoH. CTpyKTypa U CBOWCTBA UCKYCCTBEHHOI'O HEMPOHA.

3. Pa3HOBHIHOCTU UCKYCCTBEHHBIX HEHPOHOB.

4. Knaccugukaius HICKYCCTBEHHBIX HEHPOHHBIX CETeH U X CBOMCTBA.

5. Teopema KonmoropoBa-ApHomba.

6. Pabora Xexrt-Hunbcena. CnenctBus u3 TteopeMbl KonmMoroposa-ApHOibIa-XexT-

Hunscena

7. IloctaHOBKa M BO3MOXKHBIE MyTH peHICHUA 3aJdavdu O6y‘IeHI/I}I HNCKYCCTBCHHBIX

HEHPOHHBIX CETEH.

8. O0yueHue ¢ yuuTesneM, aropuT™M 0OpaTHOTO paclpoOCTPaHEHHST OIIMOKH.
9. O6yuenue 6e3 yuuTens.
10. Hactpoiika uncina HEHPOHOB B CKPBITHIX CJIOSX MHOTOCJIONWHBIX HEMPOHHBIX CETEH B

npouecce 00ydeHus. AITOpUTMBI COKpalieHusl. KOHCTpyKTHBHBIE aaTrOpUTMBI.

11. IlepcenTpon.

12. MHOTOCJIOHHBII TTEPCETITPOH.

13. HeiipoHHble ceTH pajnanbHbIX 0a3UCHBIX (PYHKIUI.
14. BeposiTHOCTHasi HEHPOHHAS CETh.

15. O60061eHHO-perpeccHOHHast HEHPOHHASI CETh.

16. Heliponnsle cetn KoxoHeHa.



17. HeitpoHHBIE CETH BCTPEUHOT'O PACHPOCTPAHCHUS.

18. Heiiponnsle cetu Xonduia.

19. Heitponnsie ceTn X3MMUHTA.

20. IsyHanpaBiieHHasi acCOLIMAaTUBHAS MTaMSITh.

4.2 MeToanuyeckue MaTepuaJbl, onpeaeasiomye nNpoueaypbl OeHUBAHUS 3HAHMI,
YMeHHIi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(popMupoBanus KoMeTeHIH I

MeToauyeckue peKOMeH AU, ONpeae/siioNe NPoleaypbl OlleHUBAHUS TeCTOB:

Tect mpoBoauTcs onnaiia B cucreme Moodle mim Google Docs u orpanudeH o BpeMeHH.
Ha cpauy Tecra nmaercs /Be MONBITKUA. T€CT CUMTAETCS YCIEUIHO NMPOWCHHBIM €CITU
CTYIEHT IIpaBWIbHO 0TBEeTUI HAa 70% BOIIPOCOB.

MeToauyeckue PpeKOMEHJIAUMU, ONpeejsAoNe NPoUeAypPbl  ONEeHUBAHUSA
BbITIOJIHEHHSI KOHTPOJILHBIX 3a/IaHMIA:

3ajaHKe CUNUTACTCS BHIITOJHEHHBIM ITPH BBIMIOJIHEHUH CIICTYIOUINX YCIOBUIL:

- mpeaocTaBiieH ucxoaHbId ko1 Ha Python B cpene PyCharm, Google Collab

- IPOJIEMOHCTPUPOBaHA PabOTOCIIOCOOHOCTH MTPOTrPAMMBI

- CTYACHT IIOHUMACT I/ICXOI[HI)II71 KO U OTBCYACT HA BOIIPOCHI I10 €I'0 OpraHu3aiuu.

MeTtoauyeckne peKOMeHIAINH K cave 3a49eTa

IIpouenypa mpoMeXxyTO4YHOM aTTecTalMy HMPOXOJUT B cooTBeTcTBUU ¢ llonmokenuem o
TEKYyILEM KOHTPOJIE U TPOMEXYTOUHOM arTectanuu odydatomuxcst PI'BOY BO «KyoI'Y».

TCKYHII/Iﬁ KOHTPOJIb YCIIECBACMOCTH CTYACHTOB IIPOBOAUTCA B LECJIAX COBCPIICHCTBOBAHUA U
HETIPEPBHIBHOTO KOHTPOJISI KauecTBa 00pa30BaTEILHOTO IpoIiecca, MPOBEPKH YCBOCHUS yIeOHOTO
MaTepuaia, aKTUBU3aLUU CaMOCTOSITENIbHOM paboThl CTYA€HTOB, CTUMYJIHUPOBAHUS UX Y4eOHOM
paboTel, obecnieueHus 3¢p(PeKTUBHOCTH 00pa30BaTEIBLHOTO Mpoliecca, MPeAYIPEKICHUS PUCKOB
OTYHCIICHUS CTYACHTOB.

Texymmii KOHTPOJNb 3HAHMW CTYIEHTOB OCYIIECTBISETCS TOCTOSIHHO B TEUCHHE BCETO
cemecTpa.

Bunel Tekymiero KOHTpOJis: YCTHBIM (NHMCbMEHHBIM) ONpPOC Ha 3aHATHUSIX; IPOBEpKa
BBIMIOJTHEHUS] JOMAIIHUX 3aJaHHUi; MpOBEJEHHUE KOHTPOJIbHBIX padOT; OIIEHKAa aKTHUBHOCTHU
CTYyJICHTA Ha 3aHATHUU.

CTyI[eHTLI OYHOM (l)OpMLI 06y‘leHI/I5{ 00s13aHBI cIaTh 3a4eT A0 Hadada SK3aMEHAIlMOHHOM
CECCHH.

Ilo pe3yiabTaTaM CAa4YM 3a4€Ta BBICTABIIAACTCA OLICHKA «3aYTEHO»/ «HE 3aUTECHO.

BricTaBneHue 3a4eToB A1 CTYACHTOB OYHOM (I)OpMBI O6y‘-ICHI/IH MMpoOBOAATCA B II€pUOa OO0
3K3aMEHAIlMOHHOM CECCHH.

[Ipu oTCyTCTBHH 3a4E€THON KHM)KKH y CTY/I€HTA K3aMEHATOP HE UMEET IpaBa MPUHUMATH Y
HEro 3a4er/»k3aMeH. TakKol CTYJeHT CUYMTaeTCs He SBHUBIIMMCS Ha 3adeT/’k3aMeH. B
NCKIIIOUYUTCIIbHBIX cnyqaﬂx, Ha OCHOBAaHHUHN pacnomeeHHﬂ JCKaHa npenonaBaTem, MOXET
JOIYCTUTbh CTYJI€HTA K 3aueTy/3K3aMeHy IIPH HAJTUUUU TIOKYMEHTa, YIOCTOBEPSIIOIIETO JUUYHOCTD.



B Oeax 00BEKTUBHOI'O OLICHUBaHUA 3HAaHUH BO BPEM: IIPOBCACHNUA 3a4C€TOB U DK3aMCHOB HE
A0IMYCKACTCA HAJINMYHUC Y CTYACHTOB ITOCTOPOHHUX NPCAMETOB U TCXHUUCCKHX yCTpOfICTB.

CryneHTy, HCIOJIB3YIOIIEMY B XOJE 3a4eTa HEpa3pelleHHblE HCTOYHUKU U CpENCTBa
NOJy4YeHUs: MH(POPMAIIUY, BBICTABIISCTCS HEYIOBJIETBOPUTENbHAS OILCHKA, U OH yIAIieTcs 3
ayJIUTOPHUHU.

Bo Bpems 3ayera CcTyAeHTBI MOTYT IOJIb30BAaThCA YTBEPXKACHHOW pabouel MmporpaMmMoit
yueOHOM AUCUUILIMHBI, KOTOpas A0JKHA ObITh B HAIMYUU HA DK3aMEHE, a TaKKe C pa3pelieHust
9K3aMeHaToOpa CIPaBOYHON JTUTEPATypPOr U APYTUMU OCOOUSIMH.

CryneHTsl, HapylaAOUIUME [paBWia MOBEJCHUS NPHU IPOBEACHUM 3a4ETOB M 3K3aMEHOB,
MOTYT OBITh HE3aMEIJIUTENFHO YIAICHBI U3 ayAUTOPUH, K HUM MOTYT OBITh IPUMEHEHBI MEpPbI
JUCLHUIIIIMHAPHOTO BO3AEHCTBUSA.

Ha 3auere/sx3ameHe MOTYT IPUCYTCTBOBATH PEKTOP, IPOPEKTOP 10 yueOHOi paboTe, neKkaH
dakynbTera, 3aBeayrouuil kadeapoil, kotopas obecrneyuBaeT Y4eOHBIM MPOLECC MO JaHHOM
mucrumivae. [IpucyrcTBre Ha SK3aMeHax U 3a4eTax MOCTOPOHHUX JIUI] 0e3 pa3pelieHus: peKTopa
WM IPOPEKTOpa 1o yueOHoM paboTe He AOoIycKaeTcs.

[Tocne mpociymmBaHus JEKIUU PEKOMEHIYETCSA BBIIIOJHUTD YIPAKHEHHUS, IPUBOJAUMBIE B
JIEKIMH U1 CAMOCTOSITEIILHOM PabOThI, a TAKKE BHITIOJIHUTh HA KOMITBIOTEPE C UCIIOJIb30BAaHUEM
cpensl Python 3a1aun, mpuBoAMMEBIE B JIGKIIMH B KAYECTBE MPUMEPOB.

[Ipu camocToaTenbHON paboTe CTYACHTOB HEOOXOAMMO H3YyYUTh JIMTEPATypy,
MPUBEJCHHYIO B IEPEYHSX, I OCMBICICHUS BBOAUMBIX IMOHSATUN, aHAIM3a MPEIIOAKEHHBIX
MOJIXOJI0OB U METOJIOB Pa3pabOTKH MapauleNbHBIX MporpaMM. PaspabaTbiBas perieHue HOBOM
3aJa4uM, CTYICHT JOJDKeH YMEThb BBIOpaTh METOJABl pEIIeHHs 3aJadd C Y4eTOM I[eJIeBOM
anmnapaTHo# iaTGopMBbI, TPOBOUTH OTIAJKY U MPOPHUIMPOBAHKHE IPOrPaMMBI Ha si3bike Python.

B kauectBe cucrem nporpaMMHUpOBaHud OJId PCIICHHUA 3adad W HM3YUCHUA MCTOAOB U
AJIrOpUTMOB, TPUBCACHHLIX B JICKOUAX, PCKOMCHAYCTCA MCIIOJIB30BAaTh HaA IMPAKTHYCCKUX
3aHATHUSAX U TIPU CAMOCTOSTEIILHOM paboTe CTaHIApTHYIO peain3aliuio s3bika Python B cBsizke co
cpenoit pazpabotku PyCharm, Google Collab.

Onenka

He 3aureHno 3auTeHo

® €CiM CTYAEHT NpaBUIbHO peursl MeHee 70 | @ ecnu CcTyAeHT mpaBuibHO pemni 70 %
% 3ama4 u/wiM He UMeeT NPEACTaBICHUE Kak | 337ad, MMEeT IPEACTaBICHHE KaK PpeIIaTh
pemaTh ocTajbHbIE 3a/1aun OCTaJIbHBIE 33J]auu

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPENOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— MIPU NIPOBEJIEHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUSI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C X MHJUBUIYaTbHBIMU OCOOCHHOCTSAMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBaJWAOB IIpOLEypa OLIEHUBAHUSA pE3yNbTaTOB OOyYEHHUS 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Iponienypa oneHUBaHUsI PE3yJIbTATOB OO0YYCHHS WHBAIUAOB M JIUI[ C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbS TI0 AUCIHILTUHE MPEAyCcMaTpUBaET MpeloCcTaBlieHne HHPOPMAIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM KX 370POBBS M BOCIIPUSATHS HH(POPMAIIHH:

JJist U1 ¢ HapYIICHUSIME 3PCHUS

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJBHOM Y4YeOHOH JHUTEpPaTyphbl,

He00X0UMOi1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. PocroBues, B. C. HckyccTBeHHBIE HEHpOHHBIE ceTH : y4eOHHMK s By3oB / B. C.
PoctoBueB. — 2-e u3n., crep. — Cankt-IlerepOypr : Jlanb, 2022. — 216 ¢. — ISBN 978-5-8114-
7462-2. — Texcr : snekTpoHHBIH // JlaHb : snekTpoHHO-OMONMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/160142 (mata obpamenus: 23.06.2022). — Pexum gocryma: yis
aBTOPU3. IIOJI30BATEIICH.

2. PocroBies, B. C. UckyccTBenHbsle HelipoHHble ceTH : yueOHuk / B. C. PoctoBues. —
Cankr-Ilerepbypr : Jlams, 2019. — 216 c¢. — ISBN 978-5-8114-3768-9. — Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/122180 (mara obOpamenus: 23.06.2022). — Pexum moctyma: st
aBTOPH3. MOJIb30BATENEH.

3. Tamymkun, A. W. Heiiponnsie cetn: ocHOBBI Teopud / A. W. INamymkuH. — MockBa :
["opsuast nunus-TenexkoM, 2017. — 496 ¢. — ISBN 978-5-9912-0062-0. — TekcT : 371eKTPOHHBIH
// JIanb : anekTpoHHO-OnbMroTeunas cucrema. — URL: https://e.lanbook.com/book/111043 (mata
obpamienus: 23.06.2022). — Pexxum goctyna: Ajsi aBTOPH3. MOJIb30BaTENCH.

JI71st OCBOCHUS TUCHUTITMHBI MHBAJIUIAMU | JIUIIAMHU C OTPAHHYEHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMONIMOTEUHBIX CHCTEMax
«/lanvy u « FOpaumy.

5.2 JlonosiHUTeIbHASI JINTEPATypa:

1. PyrkoBckas, /. HeilpoHHbIe ceTH, T€éHEeTUYECKHE JITOPUTMbl U HEYETKHE CHUCTEMBI:
Ilep.c monbek.M.J{.Pynunckoro : yueOHoe mocobue / JI. PyrkoBckas, M. Ilununbckuii, JI.
PytkoBckuii. — 2-e u3n. — Mocksa : ['opsiuas nunus-Tenekom, 2013. — 384 ¢. — ISBN 978-5-
9912-0320-3. — TekcT : ameKTpoHHBIH // JlaHb : 2neKTpoHHO-0MOIHoTeuHast cucrema. — URL:
https://e.lanbook.com/book/11843 (mara oOpamenus: 23.06.2022). — Pexum nocryma: uist
aBTOPH3. NOJIb30BATEIICH.

2. Octpoyx, A. B. Cuctembl HCKYCCTBEHHOTO UHTEIUIEKTa : MOoHOTpadus / A. B. Octpoyx,
H. E. CypkoBa. — 2-e u3n., crep. — Cankrt-IlerepOypr : Jlanb, 2022. — 228 ¢. — ISBN 978-5-
8114-8519-2. — Texkcr : 2neKTpoHHbIH // JIaHb : 3MeKTpoHHO-Onbnmoreynas cuctema. — URL:
https://e.lanbook.com/book/176662 (mata obpamienus: 23.06.2022). — Pexxum gocrtyma: Jist
aBTOPH3. MOJIb30BATENEH.

3. CensakuH, B. B. KommbsrotrepHoe 3penune. AHanm3 1 00padoTKa n300paKeH I | YIeOHHK
i By3oB / B. B. Censinkun. — 2-e u3j., crep. — Cankr-IlerepOypr : Jlansb, 2022. — 152 ¢. —
ISBN 978-5-8114-8259-7. — TexkcT : »neKTpoHHBIH / JlaHb : 3IeKTpOHHO-OMOIHOTEYHAS



cucrema. — URL.: https://e.lanbook.com/book/173806 (mata oopamienus: 23.06.2022). — Pexum
JIOCTyna: JyIsl aBTOPU3. NIOJIb30BATENEH.

5.3. Illepuoauyeckue u3IaHNs:
1. Basel manueix komnanuu «Mct Beroy http://dlib.eastview.com
2. Onexrponnas oubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4KcJIe COBpeMeHHbIe NPogecCHOHATbHBIE 0a3bl
JAHHBIX U1 HHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI

Dnekmponno-oudbuomeunwvie cucmemot (IbC):

1. DBC «FOPAWTY https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvt OaHHbIX

1.  Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/
3. XKypnanst m3natennbcrsa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snexkrponnas oubnuorexa (HOB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHbIX Hay4HbIX )KypHaJIOB Ha Poccuiickoit
wiatdopme Hayunbix xkypHanoB HOUKOH http://archive.neicon.ru
6. HauuonanbHas dnexkTpoHHas OuOinmoTeka (HOCTYHm K DJIEKTpOHHOW  OuOIMOTEeKe
nuccepranuil Poccuiickoit rocynapcrsennoi ouonuorexu (PI'B) https://rusneb.ru/
7. Ilpesunentckas 6ubmmoreka um. b.H. Enpimna https://www.prlib.ru/
8.  baza naunwix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux ganapix (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. Yuuepcuretckas uapopmanuonnas cucreMma POCCUS http://uisrussia.msu.ru

HH¢OpMaL!MOHHbl€ Cnpaso4Hble CUCmembsl

1. Koncynbrant [lmtoc - cripaBo4Hast mpaBoBasi cucTeMa (JIOCTYII M0 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcor c6o600n020 0ocmyna

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

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

3. MuHucTepcTBO HayKH M BbIcuiero oopaszoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiii mopTan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EarHoe okHO qocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyexkuus nupoBbIX 00pa3oBaTeIbHBIX PeCypcoB http://school-collection.edu.ru/ .



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
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7. Tlpoekt ['ocynapcTBEHHOTO HHCTUTYTA pycckoro a3bika uMeHn A.C. [Tymkuna
"Obpa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-uH(pOpMaMOHHBIH TopTan "Pycckuil si3bIk" http://gramota.ru/;

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

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

11. O0pa3oBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

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

Cobcmeennvie sekmponHble 06pazoeamenvhvle U UHGopmayuonusie pecypcol Kyol'V

1. DnexrtpoHHBbIA Katanor HayuHoii 6nbnuoreku KyOol'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnexrponHas Oubmuoreka TpyaoB yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBLHOTO AMHAMUYECKOTO 00ydeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIUKaIuil 1 KoH(epeHIIHii

http://infoneeds.kubsu.ru/

5. bubmuoreka nHGOPMAITMOHHBIX pecypcoB Kadenpsl HHHOPMAIMOHHBIX 00pa30BaTEIIBHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

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

7. DneKTpoHHBIE 00pa3oBaTeNbHbBIE pecypchl Kageapbl THGOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyO6I'Y wu mnHayuno-meronuueckoro xkypHaia "IHKOJIBHBIE T'OAbI"
http://icdau.kubsu.ru/

6. MeToanueckne YyKka3zaHusi VI OOY4YAlOUIMXCHA 1O OCBOEHHUIO
AUCHUILIUHBI (MOIYJIs1)

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuasa.

I/IHI[I/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIOTCA BaKHBIM (baKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MCXKAY MNOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

/. IlepeyeHb WHGPOPMANMOHHBIX TEXHOJIOIWH, MCHOJb3yeMbIX MPH

OCYIIECTBJIEHMH 00Pa30BATEJIbHOI0 MPOIlecca Mo JUCHUIJINHE (MOTYJIIO)
7.1 llepeyeHb HHGPOPMANUOHHO-KOMMYHUKAUMOHHBIX TEXHOJIOTH A

— [IpoBepka ntoManiHuX 3aJaHUi U KOHCYJIBTUPOBAHUE MIOCPEACTBOM MIEKTPOHHOM ITOYTHI.
— Mcnonp30BaHUE 2JIEKTPOHHBIX PE3EHTALUN IIPY IPOBEACHUH JIEKIINOHHBIX 3aHATHH

- Cucrema MOODLE

- [IpoBepka nomamHux 3a1anuii U KoHCynbTHpoBaHue nocpeacrsoM JOUC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO M CBOOOJHO PACIPOCTPAHAEMOr0 IMPOTrPAMMHOIO
olecrieuyeHust

OpenOffice

Komnunstop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 unu Kitty 0.76

Filezilla 3.57.0
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WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 U 3.9)
numpy 1.22.0
opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1
PyCharm 2021
Cuda Toolkit 11.6
OpeitmBopk Django
Firefox, nro0as Bepcus
Putty, mo6as Bepcus

Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcus 2020-06+
[Tnarun Remote System Explorer (RSE) nnst Eclipse PDT

JetBrains PHP Storm
GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96
Google Chrome 97
GitHub Desktop 2.9
PHP Storm 2021
Filezilla 3.57.0

Putty 0.76

8. MatepuajibHO-TEXHHYECKOE 0O0ecneuyeHue Mo JUCIHUNInHE (MOIYII0)

HaunmMeHoBaHue yqe6H0171 AyJAUTOpUH, €€ OCHAILICHHOCTDb

Ne Bun pabor
000pyI0BaHUEM U TEXHHUYCCKUMHU CPEJICTBAMH O0yUCHUS
1. JleKInoHHbBIE 3aHATHS Aynuropus, YKOMILJIEKTOBaHHAs CHeIHAIM3UPOBAHHON
MeOECIBI0 U TEXHHYECKUMU CPEICTBAMH O0YICHHS
2. JlaboparopHsble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHEIMAIM3UPOBAHHON
MeOCNbI0 M TEXHUYECKHMMH  CpPEACTBAMH  OOydYeHUS,
KOMIBIOTEPAMH, TPOESKTOPOM, MPOTPAMMHBIM 00eCrieueHuEM
3. [TpakTHdeckue 3aHATHS | AyIUTOpPHS, YKOMITJICKTOBaHHAS CHCIHATM3HPOBAHHON
MeOeINbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUYEHUS
4, ['pyrmiioBsie Aynuropus, YKOMILUTEKTOBaHHAs CHCIHATM3HPOBAHHON
(MHIUBUyaTbHBIC) MeOeNnpl0 M TEXHHYECKHMMH  CpeACTBaAaMH  OOydYeHwus,
KOHCYJIbTAINH KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00eCIIeUCHHEM
5. Texkymuid ~ KOHTPOJIb, | Ayautopus, YKOMILJIEKTOBaHHAs CHEIHATM3UPOBAHHON
MIPOMEKYTOUHAS MeOENbI0 W TEXHHYECKHMMH  CPEJCTBAaMH  OOYYCHHS,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00eCIIeYeHHEM
6. CamocrosTenpHas Kabuner s camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMIIBIOTEPHON TEXHHKOW C BO3MOXHOCTBHIO TOIKITIOYCHUS K

cetn «lHTepHeT», mporpamMmol HKpPaHHOIO YBEIWYEHUS U
00€CIEeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTesIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanus ayautopuil u ux ocHanienue onpenensercs OIIOIL.
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