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PABOYAS ITPOI'PAMMA /IUCTTAIIJIMHBI (MO/JY JISA)

F1.B.08 HEUPOCETEBBIE TEXHOJIOT'UU

U AJITOPUTMBbI
Hanpagnenue noarotoBku 01.04.01 MaremaTnka
HanpasneHHoCTh «Anredpanyeckue METObI 3aITUTH HHGOPMAITIN
®opma oOyueHust OuHasd

KBanudukauus BbIIyCKHUKA MarucTp

Kpacuomap 2025



Pa6oqa;1 nporpamma JUCHUILIIAHBI «HeﬁpoceTeBHe TCXHOJIOTUU U aJITOPUTMBI» COCTABJICHA B
COOTBETCTBUH C (elepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIIbHBIM CTaHIAPTOM BBICIIETO
oopazoBanusi (OGI'OC BO) no nanpasnenuto nojarotoBku 01.04.01 Maremaruka (ypoBeHb
BBICIIIETO 00Pa30BaHUs: MarkCTPaTypa)

[Iporpammy cocTaBwiI:
JIOIICHT, KaHJ[. TEXH. HAYK, JOLEHT
Huxkomnaesa U.B.

Pabovas mporpamma AMCHUIUIMHBL yTBEPKACHA HA 3aceaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METO/IOB,
npotokous Ne 15 ot 13.05.2025.

3aBenyronmii kKageapoi s -M
(el -

MAaTCMAaTUYCCKHUX U KOMIIbIOTCPHBIX METOO0B JlexxuneB A. B.

YTBepxkieHa Ha 3acelaHuM y4eOHO-METOIMYEeCKON KOMUcCHH (haKyIbTeTa
MaTeMaTUKU U KOMITbIOTEPHBIX HayK, poTokoi Ne 4 ot 14.05.2025.

[Tpencenarens YMK dakynbrera MaTeMaTHKH f/}yj
1 KomnbroTepHbIX Hayk IImansko C. I1.

PenieH3eHThI:
Casenko U. B., kommepueckuit nupexrop OO0 «Pocl naBBuro»

Huxutus 1O. I'., nouent kadeapsl TeopeTndeckoit GU3NKU U KOMIBIOTEPHBIX TEXHOJIOTHM
OI'bOY BO «KybaHckuil rocyaapcTBEHHBIH YHUBEPCUTET



1 Iesm n 3axa4m N3y4YeHHs JMCHHUILIMHBI (MOIYJIsT)

1.1 eab ocBoeHMs JUCUUIJIMHBI

Ienvro n3ydenns auctuiuinabl «HelpoceTeBble TEXHOJIOTHH M aJITOPUTMBD» SIBIISICTCS
dbopMUpOBaHUE y CTYJCHTOB CHCTEMATH3UPOBAHHBIX TEOPETUUYCCKUX 3HAHUNM U MPAKTUYCCKUX
HaBBIKOB pa0OTHI B 00J1aCTH HEHPOCETEBBIX TEXHOJIOTHI U aITOPUTMOB, TIOJITOTOBKA 00y4aeMbIX
K PELICHUIO MPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM MCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Ilpeomemom w3ydeHuss nucuuIuinHbl «HeiipoceTreBble TEXHOJIOTHU W alTOPUTMBIY
SBJISIFOTCS TEOPETUUECKHUE U MPAKTUUYECKUE BOMPOCHI HEMPOCETEBOTO MOJIEIUPOBAHHUS.

1.2 3agaum AMCHMILIMHBI
3aaqyamMul TUCHUIUIUHBI SIBISIFOTCS:
— O3HAKOMJICHHE C OCHOBHBIMH apXUTCKTypaMH H alTOpPHUTMaMU OOYyYCHHUS
HCKycCcTBeHHBIX HelpoHHbIX ceteit (MHC);
— pa3BHUTHE YMEHHUS BHIOMPAThH apXUTEKTYpy U aroput™ ooyuenus MHC;
— (opmupoBaHUE HABBIKOB UCIIOJIB30BAHUS COBPEMEHHOTO HHCTPYMEHTAPHUS
HEHUPOCETEBOT0 MOJIEIUPOBAHUS.

1.3 MecTo AucuMNIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMblI.

Jucuunnuna «HelipocereBble TEXHOJIOIMM MW AITOPUTMbD)» OTHOCUTCS K YacTH,
dbopMupyeMoOil ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH bioka 1 «lucuummImHb (MOITYIIH )»
yueOHOro IJIaHa.

[IpenmecTByOMMMHA ~ TUCHUIUIMHAMY, HEOOXOIWMBIMH  JUIA  HM3Y4YCHUS JTAHHOH
JUCLUUILIMHBL, SBISAOTCS «OCHOBHBIE HAIpaBJICHUS Pa3BUTHS COBPEMEHHON MaTeMaTHUKH U
KOMIIBIOTEPHBIX ~ HayK», <«SI3BIKM NpOrpaMMHUpOBaHUS M  KOMIWIATOPBDY, «MeTomsl
MIPOrpaMMHUPOBAHUS U AITOPUTMBI.

3HaHUS U YMEHUs, NPUOOPETEHHBIE CTYACHTAMH B Pe3yiIbTaTe M3yUeHHs AUCIUIUINHBL,
OyIoyT WHCHOJb30BAaThCS TMPHU BBIIOJIHEHUU KYpPCOBBIX pabOT ¥ HAMUCaHUM BBITYCKHON
KBaJIM()UKALIMOHHOM paboTHl.

1.4 TlepeueHb NUIAHMPYEMBIX pe3yJbTATOB O00y4YeHHSI IO JMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHOW y4yeOHOM JAMCLUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00y4aromuxcst KOMIETEHIIHH

KOI[ U HAMMCHOBAHUC UHAUKATOpA PCSYJ'ILTaTLI O6y‘lCHI/I5{ IO JUCIUIIIINHE
JOCTHIXCHHA KOMIICTCHIIMH

IIK-2 Cnoco0eH aKTHBHO Y4acTBOBATH B HCCJIEJOBAHNH HOBBIX MATEeMATHYECKHX MO/IeJIei
B €CTECTBEHHBIX HAyKax

[1K-2.1 Ymeer UCnoNIb30BaTh 3HACT OCHOBHBIE ADXUTEKTYPBI U MAaTEMAaTHUECKUE
MaTeMaTHU4ecKrue MoJienu U npumensTy | mojenu MHC

YHUCJICHHBIC MCTOABI PCIICHHUA 3a1a4 B YMEET UCIIOJIB30BATh HeﬁpOCCTCBBIe MOACIIHN B

C€CTCCTBCHHBIX HayKax CCTCCTBCHHLIX HaYKaX
BIIQJICET HABBIKAMHU pPeaN3allii HEHPOCETEBBIX
MoJieJIer
[1K-2.2 Pa3zpabaTbiBaeT HOBbIC 3HAeT OCHOBHBIE TEHACHIIMH PAa3BUTHUSI COBPEMEHHBIX
MaTeMaTHYECKUE MOJEITH B HEHWPOCETEBBIX MOJICIIECH

CCTECTBCHHBIX HayKkax yMeeT pa3pabaTbIBaTh HEHPOCETEBBIC MOJICIH IS

pCeICHUA aKTYaJIbHBIX U 3HAYUMBbIX 3a/1a4 B
CCTCCTBCHHBIX HAYKax




BJIa/I€E€T HaBbIKaMH pa3pabOTKU HEHPOCETEBBIX
MOJIeJIeH JIsl pEIICHUS aKTYaIbHBIX U 3HAYMMBIX
3aJla4 B €CTECTBEHHBIX HAYKaxX

Pe3y.]'II>TaTI)I O6y‘IeHI/I$[ 10 AWCHUILUIMHE AJOCTUI'alOTCA B paMKaX OCYIICCTBIICHHSA BCCX

BUJIOB KOHTAaKTHOM U CaMOCTOSITEIHHOW pPabOThI
YTBEP)KJICHHBIM YY€OHBIM TLTAHOM.

Nuaukaropel  JTOCTUKEHHS  KOMIIETEHIMN
JIOCTHDKCHUH COOTBETCTBYIOIIMX UM PE3YJbTaTOB 00yUYEHUS.

2 CTpykTypa M cojiep:KaHue TUCHUIIHHBI

oOyyaromuxcsi B

CUHUTAKOTCA

2.1 PacnpesaeneHue TPy10éMKOCTH JMCHUILUIMHBI 110 BUIaM padoT

OO6mast TpyI0€MKOCTh JUCIUIIINHBI cocTaBiseT 3 3a4. €. (108 vac.), ux pacnpenencHue

110 BUJIaM pabOT MPEICTaBIECHO B TaOIHIIE.

c(hOpMUPOBAHHBIMU

COOTBCTCTBHUH

C

pu

Bceero CemecTpbl
Bun yuebHoit paboThl 4ACOB (aackr)

3-i

KonTakTHasi paboTa, B TOM 4ncJe: 20,3 20,3
AYIUTOpHBIE 3aHATHSI (BCETo) 20 20
3aHATHS JIEKIIUOHHOI'O THUIIA 10 10
3aHATHS] CEMUHAPCKOTr0 TUIA (CEMUHAPBI, IPAKTUYECKUE 0 0

3aHATHUSA)

JlaGopaTopHbIe 3aHATHS 10 10
HNHas koHTaKTHas padora: 0,3 0,3
KonTpons camoctostensaol padbotsl (KCP) 0 0
ITpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM YHCJIE: 52 52
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepraa 25 25
IloAroTroBka K TeKyIeMy KOHTPOJIIO 27 27

KoHuTpoJb 35,7 35,7

yac. 108 108

O6man B TOM 4YMcJle KOHTaKTHasi paboTa 20,3 20,3

TPYA0EMKOCTH

3a4. eJ 3 3

2.2 CopepxaHue IUCUUIIMHBI

Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBIL.

Pa3nensl (TeMbl) TUCIUTUIMHEI, U3y4aeMble B 3 CEMECTpe

KomnmnuectBo yacoB

Bneaynu-
AynutopHas
Ne HanmenoBanue pa3nenos TOpHas
Bcero
pabota pabora
J 113 JIP CPC
1 BBenenue B HelipoceTeBbIe 14 2 10
TEXHOJIOTMH U aJITOPUTMBI




ITonHOCBSI3HBIE HEHPOHHBIE CETH C

2 MIPSIMBIM PACTIPOCTPAHCHUEM 14 2 2 10
CUTHaJa

3 PexyppeHTHBIC HEHPOHHBIC CETH 14 2 2 10

4 CBepTouHble HEHPOHHBIE CETH 14 2 2 10
I'enepatuBHBIE MOAEIIH U

> TpaH(IJ)(bOpMepH ’ 16 2 2 12
Utoro 72 10 0 10 52
[IpomexyTouHas aTTecTanus
(é’KP) yr 0,3 03
Kontponb 35,7 35,7
Hmoeo no oucyuniune: 108 10 0 10 88

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3aHsTus / cemuHapbl, JIP — maGoparopHbie
sansitusi, CPC — camocrosiTenbHas paboTa CTy/IeHTa

2.3 Copaep:xanue pa3iejoB (TeM) THCHUTIIAHBI
2.3.1 3anaTHus JeKIHOHHOI0 THIIA.

®opma
Ne | HammeHnoBaHue paszaena Coneprxanue pasjaena TEKYILETO
KOHTPOJIS
1 [Beenenue B HelpocereBble [KpaTkas UCTOpHSI pa3BUTHS HEHPOKUOEPHETUKH. YO
TEXHOJIOTUH U AITOPUTMBI |buosorunueckuii u popmaibHbIi HelpoH. Buabl
aKTUBAIIMOHHBIX (QyHKIMH. Kimaccudukarms
HEUpOHHBIX ceTeil. Penenue 3agay B
HelpoceTeBoM Oasuce
2 |HeiipoHHbIe ceTH ¢ JIunelinas HelipoHHAas ceTh. MHOrocnonHas YO
MPSIMBIM HEHPOHHAs CETh NMPSMOr0 pacCIpOCTPAHEHUSI.
pacnpoCTpaHEHUEM PaguanbHast 6a3ucHas HEMpPOHHAs CETh.
CUTHaja ApxuTekTypa, MaTeMaTu4yecKkasi MoJielb,
o0y4yeHue, 00JIaCTH MPUMEHEHHSL.
3 |PexyppenTtHble HelipoHHbIe (OOIIME CBEIEHUS O PEKYPPEHTHBIX HEHPOHHBIX YO
ceTu ceTsix PekyppeHTHBIE ceTH Ha 6a3e mepcenTpoHa.
Hetiponnas cetp Dnmana. HeiiponHsle cetn
LSTM u GRU. Obnact npuMeHeHHsI.
4 |CseptouHble HelipoHHble |[IoHSATHE IITyOOKOH HEHPOHHOMU CeTH. YO
ceTu ApxuTekTypa, MaTeMaTu4yecKkasi MoJielb,
o0y4yeHue, 00J1aCTH IPUMEHEHHsI CBEPTOUHON
HEWPOHHOU CETH
5 |l'eneparuBHble Mogenu 1 |[IOHATHE U OCHOBHBIE THIIBI T€HEPATUBHBIX YO
Tpanchopmepsl Moeneit. AprokoaupoBiuka. GAN.
Tpancdopmepsl. [IpakTHueckoe NpuMEHEHHUE.
2.3.2 3aHATHSA CEMMHAPCKOr0 TUMA.
3aHATHS] CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHATHS.
Ne HaumenoBanue pa3ziena Temaruka 1abopaTopHbIX padboOT Popva
TEKYIIETO




KOHTPOJIS

TpaHnchopmepsl

1 |BBenenue B HEHpoOceTEBBIC Coznanue HelipoHa U 00y4YeHHE JIP
TEXHOJIOTMH U AJITOPUTMBI €r0 BBIIOJIHEHHIO JIOTHYECKOM
ornepanuu
2 |HeiipoHHBbIE CETH C MIPSMBIM Co3nganre MHOTOCIOMHOM JIP
pacupoCTpaHEHUEM CHUTHANA HEUPOHHOW CETH NPSAMOIO
pacnpocTpaHEHUsl CUTHaIa
3 |PexyppeHTHBIE HEWPOHHBIE CETH IIpumenenne RNN miis JIP
IIPOTHO3UPOBAHUS BPEMEHHBIX
pSAIOB
4 |CBepTOYHBIC HEHPOHHBIC CETH [Toctpoenne CNN c oOydeHrem Ha JIP
Habope nanasix MNIST
5 |['enepaTuBHBIC MOJICTH U ['enepanust n300pakeHUH ¢ JIP

nomomisro GAN

3amuta nadoparopHoi padotsl (JIP), Bermonnenue kypcosoro mpoekra (KIT), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
koiuokBuyM (K), recruposanue (T) u T.x1.

2.3.4 TlpumepHas TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOIMYECKOI0 OOecnedeHHs JJIsl CAMOCTOATEILHOH PadoThl
00y4YaroIUXCsl M0 JUCHUILIMHE (MOIYJII0)

[lepedyeHp yueOHO-METOMUECKOTO 00ECTICUCHHS
JTUCIUILIMHBI 110 BBIMOJHEHUIO CAMOCTOSITEIIbHON

Ne Bun CPC
paboThI
1 (IIpopaboTka yyeOHOTO MeTtoauueckre yKa3aHus MO BBIITOJIHEHUIO
(TeopeTHyeCcKOro) MaTepuana CaMOCTOSITENIbHOW paboThl, yTBEPKIACHHBIE Kadeapoil
MH(OPMaLIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHIA,
npotokoi1 Nel or 31 aBrycra 2017 .
2 ([loaroToBKa K TEKyLIEMY MeTtoauueckue yKa3aHus M0 BBIITOJIHEHUIO

KOHTPOJIIO

CaMOCTOSTENIbHON paboThl, yTBEPKIACHHBIE Kadeapoil
MH(OPMaLIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHIA,
npoTokos Nel or 31 aBrycra 2017 .

Y4eOHO-METOAUYECKHUE MaTepuambl JJIsi CaMOCTOSTENbHONH pPabOThl OOyYaromMxcs W3
YuCiIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710p0oBbst (OB3) npegocraBisroTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUITHS UH(POpMALINU:

Jlyist i1n ¢ HapyIIEeHUsIMH 3PEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

I[J'ISI JiiI ¢ HApYUICHUAMU ClIyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIEeHUSIMU OTIOPHO-JBUTATEIBLHOTO ammnapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.




3 OOpa3oBare/jibHble TEXHOJIOTHH, NPHMeHsieMble NPH OCBOEHUM JAUCHHUILIMHBI
(Mmomyuis)

B xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJIOTUI: JIEKLIWHU, JAOOpaTOpHBIE 3aHATHS, CaMOCTOsITeNbHas paboTa
CTYJICHTOB.

KoMIIeTeHTHOCTHBIN TOAXO0Jl B paMKaxX MPENnoJaBaHusl AUCIHUILIUHBI PEau3yeTcsl B
UCIOJIb30BAHUN HMHTEPAKTUBHBIX TEXHOJOTHMI M aKTHBHBIX METOJIOB: pa30op MPaKTUYECKUX
3a/1a4 U MPUMEPOB, MOJICIIMPOBAHHUE CHUTYAIUi, MPHUBOISAIIMX K TEM HIJIW HHBIM OIIMOKaM B
porpaMme, BbIpaOOTKa HABBIKOB BBISIBJICHHS U HCIIPABJICHUS OLIMOOK B IPOLIECCE HAMMCAHUS
MPOrpaMMbl, TIOCTPOCHHUE TECTOBBIX MPUMEPOB JJIsi BBIABICHUS OMMOOK B MpPOrpaMMe U
cpaBHEeHUS () (PEKTUBHOCTU PA3IUYHBIX AJITOPUTMOB.

NudopmanoHHble  TEXHOJIOTHUH, TMPUMEHSEMbIE TIPU U3YYCHUU  JIUCIUILIAHBI:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

Jlist 607ee 3¢(HEKTUBHOTO BOCTIPUATHS MaTepralia 4acTh JICKIIUNA U JaOOpaTOPHBIX paboT
IPOBOJIUTCS C TNPHUMEHEHHEM MYJIbTUMEIUHHOrO 00OpYyIOBaHMS — KOMILUIEKCA amIapaTHo-
MPOrPaMMHBIX CPECTB, TO3BOJISIONINX MOJIB30BATENIO PadOTaTh ¢ rpauKOl, TEKCTOM, 3BYKOM,
BUICO H JIp., OPTAaHU30BAaHHBIMH B BUJIE €MHON MH()OPMAIIHOHHON CPEJIbI.

AnantuBHbIe 00pa3oBaTelbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPU U3YUYEHUU JUCIMUILTUHBI
— U1 JHIl C OTrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI TIPEIYCMOTpPEHA OpraHU3alIHs
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4 OueHoYHbIe CcpeacTBAa UIA  TeKylero  KOHTPOJIS  yCHeBaeMOCTH M
NPOMEKYTOUHOM aTTecTalNu

OrneHouHble cpelCcTBa HpEJHA3HAYeHbl Ui KOHTPOJII M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTHKEHUH 00yUJaroMMXCsl, OCBOMBIINX MPOTpaMMy y4eOHOW AMCIUTUINHBL.

OneHouHble CpeCTBa BKIIOYAIOT KOHTPOJBHBIE MaTEPUAIIbl UIsl IIPOBEACHUS TEKYLIETO
KOHTpOJII B (OpME YCTHOTO OIpOCa, 3ALIUTHI J1a0OPAaTOPHOH pPAaOOTHI M MPOMEKYTOUHOM
aTTecTaluy B GopMe BOIPOCOB U 3aJIlaHUH K SK3aMEHYy.

CTpyKTypa OIEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllun

Konn HammMeHnoBanme OIeHOYHOTO
HalMEHOBaHME cCpeicTBa
Ne PesynpTaThl 00y4eHus ped
WHIAKATOpa .
n/m (B cootBercTBUH C 1. 1.4) Texymuit [IpomexyTounas
(B COOTBETCTBHUH C II.
KOHTPOJIIb aTTecTauus
1.4)
3 cemecTp
[1K-2.1 Ymeer 3HaeT OCHOBHBIE apXUTEKTYpPhI
WCTIOJh30BATh Y MaTeMaTH4eCKHe MOJICIH
MaTeMaTU4ECKUE HHC YCTHBIN
MOJIENN U YMEET UCIIOJIb30BaTh orpoc,
N BOTIPOCHI Ha
1 | IpUMEHATH HelpoceTeBble MOJIENU B 3ammra 1.5
YHMCJICHHBIE METO/BI | €CTECTBEHHBIX HayKaxX n1abopaTopHOI JK3aMeHe
peleHus 3a/1a4 B BJIaJI€€T HaBBIKAMHU paboThI
€CTECTBEHHBIX pean3anyy HeHPOCETEBBIX
HayKax MoZeIIen
I1K-2.2 3HAET OCHOBHBIE TEHCHIINN VCTHBI
o | PaspabatbiBaer pPa3BUTHUS COBPEMEHHBIX onpoc BOIIPOCHI HA
V3 ~ > -
HOBBIC HEHPOCETEBBIX MOJIETIEH sammTa sk3amene 1-25




MaTeMaTH4eCcKue yMeeT pa3pabaThiBaTh nabopaTopHOH

MOACIHN B HeﬁpOCCTeBBIe MOACIHN IJIA paGOTLI
CCTCCTBCHHBIX PEIICHNA aKTyaJlbHBIX U
HayKax 3HA4YUMBIX 3a1a4 B

€CTECTBEHHbBIX HAyKax
BJIa/ICET HAaBbIKaMU
pa3paboTKU HEHPOCETEBBIX
MOZEJIEH IS pEeLLECHUs
aKTyaJlbHbIX U 3HAYUMBbIX
3aJ1a4 B €CTECTBEHHBIX HAYKax

TunoBble KOHTPOJIbHBbIC 3aJaHUsl WJIM HHbIe MaTepHaJbl, Heo0XoaAMMBbIe IS
OLlEHKHU 3HAHMH, YMEHHUiIi, HABHIKOB M (MJIHM) ONbITA JEATEJIbHOCTH, XapaKTePU3yIIHUX
ranbl  (OpMHUPOBaHUSI KOMIIeTEHUMH B Ipolecce OCBOeHHUSI 00pa3oBaTeILHOM
NPOrpamMMmBbl.

Jlnsi OLEHKW 3HAHWW, YMEHHMH, HaBBIKOB, XapaKTEPHU3YIOIIMX 53Tambl (OPMHPOBAHUS
KOMIIETEHIIMM, B TMpOIlecce OCBOCHMSI O0pa30BaTEIbHOW MPOTPaMMbI IMPUMEHSETCS 3alluTa
nabopaTopHOM pabOThI, YCTHBIH OIPOC.

I[Ipumepsbl 3a1aHnii 1J151 1a0OPATOPHBIX PadoT

JlaGopaTopHas pabora
Co3znanue u 00ydeHre 0THOCIOWHOTO ePCeNTPOHA

3anaHue
Co31arb MHOTOCIONMHYI0 HEMPOHHYIO CETh MPSMOIO PACHPOCTPAHEHUS CHUTHANA s
pelICHHS 3a/1a4¥ pacro3HaBaHUs PyKOMUCHBIX Udp. [IpoBepuTh padoTy nmporpammsl Ha Habope
PYKOIUCHBIX 1T POBbIX n300paxenuiit MNIST.

Coneprxanue oTyera
TUTYIBHBIN JTUCT.
3anaHue.
TeopeTnueckue cBeICHUS.
N300paxkeHne U3  Habopa  pYKONUCHBIX  LUGPOBBIX  u300pakeHuit ~ MNIST,
COOTBETCTBYIOII[EE HOMEPY BapHaHTA.
TekcT pa3paboTaHHON MTPOrPaMMBI.
6. PesynbTar paboThl IPOrpaMMBI.

NS

o

IIpuMepsI BONIPOCOB 1JIs1 YCTHOI'O ONIpPOCa
Yro Takoe IeHIPHUTHI, CHHAIICHI, aKCOH?
Yro takoe popmanbHbIi HellpoH?
Kaxue Buibl akTUBalIMOHHBIX (QDYHKIMI BBl 3HaeTe?
KakoBbI 0OCHOBHBIE 3Talbl 00y4eHHs HEHPOHHOM CETH ¢ OMOLIBIO aJIrTOpUTMa
00paTHOTO PACIIPOCTPAHCHHSI OIITHOKH?
5. Kakwue HellpoHHBIE CETH Ha3bIBAIOTCS PEKYPPEHTHBIMU?

Eall el

3a4eTHO-IK3aMEeHAIHOHHBbIE MaTepuaibl Jsi NPOMEXYTOYHOH  aTTecTAlNU
(3x3amMeH/3a4TeT)
[TpomexyTouHas aTTecTalus 1Mo AUCIHUIUTMHE TPOBOAUTCA B (hOpMe dK3aMeHa.

Bonpocs! 1151 NOATOTOBKHU K IK3aMEHY
1. Kparkas uctopust pa3BUTUSI HEHPOKUOEPHETUKH.




Bbuonornveckuit HelpoH M GpopMaIbHBII HEHPOH.

[TepcenTpon Pozenbnarra u mpasuio Xeb0a.

OrpaHn4eHHOCTb OJHOCIOMHOTIO NEPCENTPOHA.

Buipl akTHBaIMOHHBIX (DYHKIIUH.

Knaccudukanus HeHpOHHBIX CETEH.

Pemenue 3amau B HelipoceTeBoM Oasuce.

JIuneiiHast HEHpOHHAs CeTh (apXUTEKTypa, MaTeMaTH4ecKasi MOJIellb, 00y4eHue, 0o6aacTu

MIPUMEHEHUS ).

9. MHorocnoiiHas HEHpPOHHAs CETh MPSAMOTO PaCIPOCTPaHEHUS (APXUTEKTYpa,
MaTeMaTh4yeckasi MoJieIb, OOy4eHHE, 00JIaCTH MPUMEHEHHS ).

10. Anroput™M 00paTHOTO PacTIpOCTPAHEHHS OIIUOKH.

11. PaguanpHas 6a3ucHast HEHPOHHAs CETh (APXUTEKTypa, MaTeMaTH4ecKas MOJIEIb,
oOydeHue, 001acTi MPUMEHEHU).

12. O6mue cBeieHs O PEKYPPEHTHBIX HEHPOHHBIX CETSX.

13. PexyppenTtHbie ceTu Ha 0a3e mepcenTpoHa.

14. Hetiponnas ceTh DaMaHa (apXUTEKTypa, MaTeMaTH4ecKas Moiellb, 00ydeHue, 00JacTi

N kW

IPUMEHEHNS).

15. Heiiponnas cetb LSTM (apxutektypa, MaTrematudeckas MoJielb, 00y4eHue, o0nactu
IPUMEHEHNS).

16. Heiiponnas cetb GRU (apxuTekTypa, MaTeMaTudeckas MOJelb, 00ydeHue, o0nactu
IPUMEHEHNS).

17. Ilonsartue rmy0okoif HepoHHOI ceTr. O0IIMe CBEACHNUS O CBEPTOUHBIX HEHPOHHBIX
ceTsix. OCHOBHbBIE IPUHLIUIIBI CBEPTOYHON HEHPOHHOM CETH: JIOKAaJIbHOE BOCIIPUSTHE,
paszeisieMble Beca, YMEHbBIIEHUE Pa3MEPHOCTH.

18. OcHOBHBIE CIIOM CBEPTOYHOIN HEHPOHHOM CETH: CBEPTOYHBIH CIIOH, CJIOH MOABBIOOPKH,
IIOJIHOCBSI3HBIN CIION.

19. ApxuTekTypa, MaTeMaTHYECKasi MO/IeIIb, 00ydeHue, 00IacTH MPUMEHEHHUS CBEPTOYHOM
HEUPOHHOM CETH.

20. ITonsiTHE M OCHOBHBIE THITBI T€HEPATHUBHBIX MOJIEIICH.

21. ABTOKOMPOBIIMKH (apXUTEKTypa, IPUHLUI paboThl 3HKOAEpa U AeKojepa, IpUMEpbI
(GYHKIMIA aKTHBAIIMH ¥ TPAKTUYECKOTO MCIOTb30BAHMUA).

22. GAN (apxuTeKkTypa, IpUHIUI paboThl FeHepaTopa U JUCKPUMUHATOPA, TIPUMEPHI
(GyHKIMI MOTEPh U MPAKTUYECKOTO MPUMEHEHNUS).

23. TpanchopMmepsl (apXUTEKTYpa, IPUHIUI padOThl MEXaHM3Ma BHUMAHUS U IO3ULIMOHHOTO
KOJAMPOBAHUS, IPUMEPHI PYHKIMHM aKTUBALMK U IPAKTHYECKOTO IPUMEHEHUS).

24. TIpakTHueckoe NpUMEHEHHEe TeHepaTUBHBIX HEHPOHHBIX CeTel.

25. IHCTpyMEHTapuii TOCTPOCHUS UCKYCCTBEHHBIX HEMPOHHBIX CETEH.

Kputepuu oneHuBanus pe3yabTaToB 00y4eHUs!

Ornenka Kputepuu onieHHBaHUS 1O SK3aMEHY

BhICOKHi OLEHKY «OTINYHO» 3acy)KHBACT CTY/ICHT, OCBOMBIIIMH 3HAHUS,
YPOBEHD «5» YMEHUS, KOMIETCHLMH M TEOPETHMECKHH MaTepual 6e3 mpoOenos;
(oTmaHO) BBHITIOJTHUBIIMIA BCE 33J[aHUs, MPEAYCMOTPEHHBIC y4eOHBIM TUTAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MPAKTUYECKHE HaBBIKU
TPOo(HeCCHOHATLHOTO MPUMEHEHHS OCBOCHHBIX 3HAHHMI C(HOPMHUPOBAHEI.
Cpennuit OIICHKY «XOpOIIO» 3aCIyXHBAET CTYICHT, MPAaKTUYECKH TOTHOCTHIO
YPOBEHB «4» OCBOUBIIWN 3HAHUSA, YMEHHs, KOMIIETEHIIMH U TEOPETHUYECKHIA
(xopor1o) Marepuan, ydeOHbIC 3aJaHUs HE OIICHEHBl MaKCHMAJbHBIM YHCIOM

0a/I0B, B OCHOBHOM C(HOPMHUPOBAI MTPAKTUIECKHIE HABBIKU.
[ToporoBerii OILICHKY «YyIIOBJIIETBOPUTEIHHO» 3aCIyXHBAECT CTYICHT, YaCTUYHO C
YPOBEHB «3» npobenaMyd  OCBOWBIIWN  3HAHUS, YMEHHS, KOMIIETEHIIMH W
(YIOBIETBOPUTE | TEOPETHUYSCKUH MaTepuall, MHOTHE ydYeOHbIe 3ajaHus JH00 He




JILHO) BBIIOJIHWJI, JHUOO OHM OIIEHEHBI YHCIOM 0aaioB OJHM3KHM K
MUHUMAIBHOMY, HEKOTOPBIC MPAKTUYECKHE HABBIKU HE CYOPMHUPOBAHBI.
MuHUManbHbINA OIICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy)KUBAET CTYJCHT, HE OCBOMBIIUI

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUYCCKUI MaTepuas, ydeOHbIe
(HEeyIOBIIETBOPH | 3a/IaHUS HE BBIIOJIHWII, IIPAKTHUECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJILHO)

OrneHOUYHBIC CpEACTBA ISl WHBAJIWAOB M JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBS ITPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA HA 3a4eTe;

— MPU MPOBEICHUU MPOIIECTYPhl OIICHUBAHKS PE3yJIbTATOB 00YUCHUS MHBAIHIIOB U JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMH OCOOCHHOCTSIMU;

— IIpY HEOOXOUMOCTH JIJIsl 00YYAFOIINXCS ¢ OTPAHUYCHHBIME BO3MOXKHOCTSIMHU 3/I0OPOBbSI
W UWHBAJIWAOB TMpOLEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS M0 AWCIMIUIUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oreHUBaHUSI Pe3yIbTaTOB OOYYCHUS WHBAIHMJIOB U JIMIl C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBbsSI 110 JTUCHHUIUIMHE (MOJIYJIO) MPEAyCMAaTPHBACT IPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUtst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeuyeHnb yueOHOIi JInTEpaTyphl, MHPOPMALHOHHBIX PECYPCOB M T€XHOJIOTHii

5.1 YueOHast 1muTeparypa

1. Tanymkun, A. W. Heliponnsle cetu: ocHoBbI Teopun / A. W. Tamymkus. — Mocksa :
lopsiaass ymamsg-Tenekom, 2024, — 496 c¢. — ISBN 978-5-9912-0082-0. — Teker :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:

https://e.lanbook.com/book/448412 (mara obOpamenus: 23.05.2025). — Pexxum poctyma: s
aBTOPU3. MOJIL30BATEICH.

2. I'puropeeB A. MamunHoe oOyuenue. [loprdommo peanbHbix TpoektoB. — CIIO.:
ITutep, 2023. — 496 c.

3. PocroBues, B. C. HckyccTBeHHBIE HEWpOHHBIE CeTH : y4eOHHK ais By3oB / B. C.
PocroBueB. — 5-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2025. — 216 c. — ISBN 978-5-507-
50568-5. — Texkcrt : snexTponHbId / Jlanp : snekTpoHHO-OMONMHMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/447392 (mara oOpamenus: 23.05.2025). — Pexxum noctyma: aist
aBTOPH3. NIOJIb30BATEIICH.

4. Octpoyx, A. B. HHTemnekryanbHbie MHQOPMAMOHHBIE CUCTEMBI U TEXHONOTHU / A.
B. Octpoyx, A. b. Hukomnaes. — 3-e u3j., crep. — Cankr-IletepOypr : Jlans, 2023. — 308 ¢. —



https://e.lanbook.com/book/448412
https://e.lanbook.com/book/447392

ISBN 978-5-507-48511-6. — TekcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/354536 (mara oOpamenus: 23.05.2025). —
Pexxum noctyna: s aBTOpuU3. M0JIb30BATENEH.

5. XnuBHeHko, JI. B. IIpakTrka HEMpOCETEBOTO MOJICTUPOBAHUS ;| YIeOHOE TTOCOOUE ISt

By30B / JI. B. XnuBuenko, ®@. A. [IarakoBuu. — 4-¢ u3a., crep. — Cankr-IlerepOypr : Jlanb,
2024, — 200 c. — ISBN 978-5-507-47590-2. — Texkcr : aneKkTpoHHBIN // JlaHb : 3JE€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/393482 (mata oOpamieHus:

23.05.2025). — Pekum ocTyma: s aBTOPU3. MOIb30BaTEEH.

5.2 Ilepuoanyeckue u3IaHus

1. BecTHUK KOMIBIOTEPHBIX U MH(POPMALIMOHHBIX TEXHONOTUH. HayuyHOo-TeXHUYecKuii 1
MPOU3BOACTBEHHBIN xypHaI. — M.: OO0 «M3narenbckuii 1om «Cnektp». — Pexxum gocrymna:
http://www.vkit.ru/ .

2. VHTennekryanbHbie cUCTeMbl. Teopus u mpunoxkeHus. JKypHai, U3MAIOIIMICS IO
srugoir MI'Y wum. M.B. JlomonocoBa, Hayunoro CoBera mo KOMIUIEKCHOW TpoOiieMe
«Kubepneruka» PAH, Ortnenenus «MaremMaTH4ecKOe MOCIMPOBAHUE TEXHOJOTHUUECKHUX
nporeccoBy MATH, Cekunn «Mudopmarnka u kubepuetnkay PAEH. — Pexum mnocryma:
http://www.mathnet.ru/php/journal.phtml?jrnid=ista&option_lang=rus,

3. Undopmannonnsie TexHOIOTUN. HayuHO-TeXHUYEeCKNH U HAYYHO-TIPOU3BOCTBEHHBIN
xKypHai. — Pexxum nocryna: http://novtex.ru/IT/

4. VcKyccTBEHHBIM MHTEIJIEKT W npuHsaTHe pemeHuil. XKypuan Poccuiickoil akanemun
Hayk. M.: ®@egepanbHblii HccnenoBaTenbckuil neHtp «MHpopmarnka u - yrpaBieHHE»
Poccuiickoit akagemun Hayk. — Pexxum mocryna: http://www.aidt.ru/index.php?lang=ru

53 I/IHTepHeT-pecypcbl, B TOM YUCJI€ COBPEMEHHLIC npo«beccnona.m)ﬂble 633])1 JAHHBIX
¥ MTH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4
5

. DBC «ZNANIUM.COM)» www.zhanium.com
. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaJIOB Ha Poccniickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHas »5ieKTpoHHas OuOnnoTeka (AOCTYm K DJIEKTPOHHOW OuOimoTeke
nuccepraiuii Poccuiickoit rocynapcreennoi oubmmorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/

agkrwnE
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15. Nano Database https://nano.nature.com/
16. Springer eBooks: https:/link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/
18. VuuBepcuretckas unpopmarnronnas cuctema POCCHUS http://uisrussia.msu.ru

HNupopmanuoHHble CIPABOYHbIE CUCTEMBI:
1. Koncynprant [lmtoc - cipaBouHast mpaBoBas CHCTEMa (JOCTYI 10 JOKAIBHON CETH €
KOMITBIOTEPOB OMOINOTEKH)

Pecypchl ¢cBOOOHOTIO q0CTYMIA:

1. AmepuKaHCKas naTeHTHas Oa3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJCKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKHU U BbIcIIero oopaszoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cucrema "EauHoe okHO q0CcTyma K 00pa3oBaTeIbHbIM pecypcam’
http://window.edu.ru/;

7. Enunas koyexius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/ .

8. dexepanbHBIN EHTP HHDOPMAIIHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt ['ocymapcTBEHHOr0 HHCTUTYTa pycckoro sizbika umMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIH nmoptain "Pycckuii si3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeid http://www.glossary.ru/;

12. CnoBapu u sHIMKIoneaun http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit @enepannu". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'y:

1. Cpena MoayinbpHOTO AUHaAMUYecKoro ooyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX mIaHOB, y4eOHO-METOJHUECKUX KOMILIEKCOB, TyOIUKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIE OOpa3oBaTeiabHBIE pecypchl Kadeapbl MHPOPMALMOHHBIX CUCTEM H
TexHosnoruii B oOpazoBanuu KyO6I'Y u HayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE

T'OJbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3aHuUsi Jisi OOYYAIOIIMXCSI MO OCBOEHHIO JIWCHHIIMHBI

(MmomyJis).

[To kypcy mnpenycMOTpeHO NpPOBEACHHUE JICKIIMOHHBIX 3aHSTHM, Ha KOTOPBIX JAETCA
OCHOBHOW TE€OPETUYECKUN MaTepuall, pacCMaTPUBAKOTCA OCHOBHBIE NMPUEMBI PEIICHUS 3a1a4 U

PEIAOTCA MPUMEPHI IPAKTHYCCKUX 3a1a4.
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Ha naGopaTOpHBIX 3aHSATHSX CTYIEHTBHI, pellas CeMEeCTpPOBbIe 3aJaHMs, MPUOOPETaroT
MIPAaKTUYECKHE HABBIKM HANUCAaHUA MW OTIAJAKH MporpamMM, MPOrpaMMHON peanu3anuu
AJITOPUTMOB.

Baxkneiiimum stanom Kypca SBISIETCS CaMOCTOSITENbHAas pabdoTa MO AMCLUUILIIMHE, BO
BpeMsl KOTOPO#l CTYJEHTHI OCYILECTBIISIIOT MPOPAOOTKY HEOOXOIMMOIr0 Marepuaia, UCIOIb3ys
JUTEPATypy U3 OCHOBHOI'O M JOIOJIHUTEIBHOTO CIHMCKOB, TOTOBATCS K TEKYHIEMY KOHTPOJIIO,
u3y4as IpUMepHI 3aj1a4, PACCMOTPEHHBIX Ha JIEKIMAX U HA MPAKTUYECKHUX 3aHATHUSAX, U 00pa3Libl
pOrpamMM Mo TeMaM J1ab0pPaTOPHBIX 3aHATHH (BBIAAIOTCS CTYACHTaM B 3JICKTPOHHOM BHUJIE).

B ocBoeHuu nMCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyasbHas y4deOHas paboTa (KOHCYJIbTAlUH) —
JIOTIOJTHUTEIBHOE PA3bsICHEHUE YUeOHOT0 MaTepuaia.

WuauBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3aLUN O0YYE€HUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy IpernojaBaTeieM W O00y4arollMMCA WHBAIWIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 37J0POBBbSI.

7. MaTepuajbHO-TeXHHYECKOe o0ecniedeHHe M0 JUCHHIIUHE (MOIYII0)

I[To Bcem BuaaM y4eOHOW JEATEIBHOCTH B PAaMKax JUCIHUIUIMHBI HCIIOJIB3YHOTCS
ayJIMTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIICHHBIC HEOOXOIUMBIM CHEIHAIN3UPOBAHHBIM U
71a00paTOPHBIM 000PYTOBAaHHEM.

HaumenoBaunue
CHELMAIbHBIX IOMEIECHUN

OCHAILIEHHOCTD
CIIELUAJIBHBIX [IOMELIEHUN

[IepeyeHb IMIIEH3MOHHOTO
IPOrpaMMHOT0 0OecTeyeHus

Y4eOHble ayIUTOPUH AJIS
MPOBEJICHUS 3aHATUN
JEKLIMOHHOI'O TUIIA

Mebens: yuebnast MmeOelb
TexHuueckue cpeacrna
00y4eHUs: SKpaH, IPOEKTOP,
KOMITBIOTEP

CI/ICTeMa CcO31aHuA
npesenTanmii Microsoft
PowerPoint

VueOHbIe ayTUTOpUH IS
pOBEICHUS JTaOOPaTOPHBIX
pabor.

Mebens: yuebnast MmeOelnb
TexHuueckue cpeacrna
00y4eHUs: SKpaH, IPOEKTOpP,
KOMITBIOTEP

TekcToBBIN MpoLIECCOP
Microsoft Word
Cucrema co3nanus
npesenTamuii Microsoft
PowerPoint
Komnwsaropsr s
IporpaMMHUpOBaHUs Ha
si3bike Python

VY4eOHble ayAUTOpUH IS
IPOBE/ICHUS KOHCYJIbTAllUN

Mebens: yuebHnast MmeOenb
TexHuueckue cpeacrna
00y4eHHsI: dKpaH, IPOCKTOP,
KOMIIBIOTED

TekCcTOBBIN ITPOLIECCOD
Microsoft Word
Cucrema co3nanus
npe3eHTaiuii Microsoft
PowerPoint
Komnwsatopsr u1s
IpOrpaMMHUPOBAHUS Ha
si3bike Python

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS TEKYIIETO
KOHTPOJIS

Mebens: yuebHnast MmeOenb
TexHuueckue cpeacrna
00y4eHHsI: FKpaH, IPOCKTOP,
KOMITBIOTED

TekcToBBIN ITPOLIECCOD
Microsoft Word
Cucrema co3ganus
npe3eHTanuii Microsoft
PowerPoint
Komnunaropsr st
MPOrpaMMHUPOBAHUS Ha
s3pike Python

VY4eOHble ayAUTOpUH IS
IIPOBEICHUS IPOMEKYTOUHOMN

Mebens: yuebHast MeOeInb
TexHuueckue cpeacTna

TekcToBBIN TPOLIECCOD
Microsoft Word




aTTecTaluu oOydeHus: 3KpaH, npoekrop, | Cucrema cozgaHus
KOMIIBIOTED npe3enrtauii Microsoft
PowerPoint
Komnunarops! s
IpPOrpaMMUPOBAHUS Ha
si3pike Python

Jns  caMmocTosiTenbHOW — pabOThl  OOydYalOUIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHELMATM3UPOBAHHON MeOeblo, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUSI K ceTu «VHTepHEeT» M 00ecredeHneM JOCTyIa B HJIEKTPOHHYIO

nH(OPMalMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

HaumenoBanue momMelieHui
I CaMOCTOSTEIbHON
paboThl 00yJAOIIUXCS

OcHaIIIEHHOCTH IIOMEIIEHUN
JUTSL CAMOCTOSTEIBHON PabOThI
00yJaronmxcs

[Iepeuenb TMUEH3MOHHOTO
MIPOrpaMMHOI0
obecrnieueHus

I[Tomerenue misa
CaMOCTOSITENIbHOM PabOTHI
oOy4aromuxcst (Y4UTaabHbINA
3an Hayunoii 6uGnuorexn)

Meb6enb: yueOHas MeOenb
Kommnekr
CHeUalu3upoOBaHHON Mebenu:
KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIIbIOTEpHAs
TEXHHUKA C IMOAKIIOYCHUEM K
nH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHON CETH
«IHTEepHET» U IOCTYIIOM B
AIIEKTPOHHYIO MHPOPMALMOHHO-
00pa3oBaTeNbHYIO Cpexy
00pa3oBaTeNbHOM OpraHu3alnu,
BeO-KaMephl,
KOMMYHHKAIITHOHHOE
o0opyoBaHue,
oOecrnieunBarolee A0CTyI K
cetu MHTEpHET (IpoBOAHOE
COeIMHEHHE U OECIIPOBOIHOE

COCINHCHUC 110 TCXHOJIOTUN
Wi-Fi)

ITomeenue s
CaMOCTOSITENIbHOM pabOThI
oOyuatromuxcs (aya. 301)

Mebens: yuebHnast MmeOenb
Kommiekr
CHeUaTU3UPOBAHHON MeOen:
KOMITHIOTEPHBIE CTOJIBI
Ob6opynoBaHue: KOMIbIOTEPHAs
TEXHHUKA C MOJKIIOYCHUEM K
UH(POPMAaIMOHHO-
KOMMYHHKAIIHOHHON CETH
«VHTEpHET» M AOCTYIIOM B
AJIEKTPOHHYIO HH(OPMALIMOHHO-
00pa30BaTeNbHYIO Cpey
00pa3oBaTeNbHOM OpraHu3anu,
KOMMYHHUKAIIHOHHOE
obopynoBaHue,
oOecrieunBarolee 10CTyn K
cetu HTepHeT (mpoBOAHOE
COEZIMHEHUE U OECIIPOBOTHOE
COCJIMHEHUE 110 TEXHOJIOTHU

TekcToBBI ITpoLIECCOP
Microsoft Word
Cucrema co3nanus
npeseHTaumiit Microsoft
PowerPoint
Kommwraropsr 1uis
MPOrpaMMHUPOBAHUS HA
Python




| Wi-Fi)




