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1. OBIIUE CBEAEHUSA

VYuebnas nucruminHa «HeiipocereBble TEXHONIOTHUM B 00pabOTKE NAHHBIX» H3ydaeTcs B
CEIbMOM CEMECTpE.
KypcoBas pabota/KypcoBoii MpoeKT — HEe MPETYCMOTPEHBI.

1.1. dopma npomMeKyTOYHOHN aTTECTALUU:

9K3aMCH

IIpyn mpoBeneHMHM IIPOMEKYTOYHOM aTTECTallMM IpUMEHsAETCs MeToauKa HMCIOJIb30BaHUs
0aJIbHO-PEUTUHIOBOM CUCTEMBI IIPU pean3alii OCHOBHBIX MPO(ECCHOHATBHBIX 00pa30BaTeIbHbIX
nporpaMM BbIciiero oOpasoBanusi MHcTHTyTa WHGOPMAIMOHHBIX TEXHOJIOTHUH M IH(PPOBOI
tpanchopmarnuu, noanucannas 08.04.2024r. nupekropom MU TullT YukyHnoseim .M.

1.2,  Mecto yuebHOM nuctuIuIMHB B cTpykType OITOIT

VYyeOnas nucuuiuinHa «HelipoceTeBble TEXHOJOTMU B 00pabOTKE JAHHBIX» OTHOCUTCS K
4acTH, GopMUpPyeMOl y4acTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH.
N3ydyeHne TUCIUILIMHBI ONMpaeTCs Ha Pe3yJIbTaThl OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBI
HPEIbIAYIIEr0 YPOBHS:
— Jluneitnas anreOpa U aHATUTUYECKAs TEOMETPHS;
— Pa3paboTka u ynpaBieHHe TEXHUUECKON JOKyMEHTAIHEH;
— JuddepenunanbHoe ¥ HHTETPATbHOE UCUUCIICHHUS,
— IlporpamMmmupoBaHue;
— IlpuknanHoe nporpaMMHpOBaHHUE;
—  @OyHKIMOHAIBHOE, MPOLIECCHOE U 00BEKTHO-OPUEHTUPOBAHHOE MOIEIMPOBAHNE
MH(POPMALMOHHBIX CHCTEM;
—  YCTpONCTBO M COCTaB BBIYUCIUTENbHBIX CPEJICTB;
— AJTrOpUTMBI U CTPYKTYPbI IaHHBIX;
— OCHOBBI CETEBBIX TEXHOJIOTUN U OTKPBITHIX ONEPALMOHHBIX CUCTEM;
— BeposaTHOCTHOE MO/IETMPOBAaHUE IIPOLIECCOB U CUCTEM;
— JluckpeTHas MaTeMaTHKa U IPOrpaMMHUPOBAHMUE;
ba3bl JaHHBIX U TPOrPaMMHUPOBAHHUE.
PesynpTaTsl 00y4yeHus no ydeOHOM JUCHUIUIMHE, UCHOIB3YIOTCS TIPU U3YYEHHUH CIIETYIOLINX
JUCIIUIIMH U MIPOXO0KIEHUS IPAKTUK:
— HckyccTBeHHBIM HHTEIUIEKT, OOJIbIINE JaHHBIE U HOBBIE IIU(POBBIE TEXHOIOTHUU B
IPOMBIIIIEHHOCTH;
— MWT-3apaumn uiaHUpOBaHUS U IPOrHO3UPOBAHMS IPOU3BOJICTBA;
— PennxuHupUHT OU3HEC-TIPOLIECCOB;
— Hudposas Tpanchopmanys TEKCTHILHON U JIETKOIM MPOMBIIIUIEHHOCTH.
Pe3ynbraTtel ocBO€HHs yuyeOHOW NUCHUIUIMHBI B JajbHEiIIeM OyayT MCIOJIb30BAHbBI IMPH
POXO0XKJICHUN MPOU3BOJCTBEHHON MPAKTUKU U (MJIH) BBIITOJHEHUH BBITYCKHON KBAJIN(UKAITMOHHON
paboTHL.

2. IEJH U INIAHUPYEMBIE PE3YJIbTATHI OBYYEHMS 11O
JTUCHUIJIMHE

Henstmu m3ydeHus: OuUCHUIUIMHBL «HelpoceTeBbie TEXHOJNOTMH B OOpabOTKE JTaHHBIX)»
SIBJISAOTCA.
— UW3Y4YCHHE OCHOB W TMPUHIUMIOB pabOThl HEHPOHHBIX ceTed s NMPUMEHEHHUs B 3ajadax
00paboTKH JaHHBIX;
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pa3BUTHE HABBIKOB Pa3pabOTKU M 00y4eHHUSI HEHPOHHBIX CETEeH s peleHUs] MPAKTHUECKUX
3amad;

OCBOEHHE COBPEMEHHBIX HHCTPYMEHTOB M TEXHOJIOTUH J1JIsl BHEAPEHUSI HEHPOCETEBBIX
pelIeHri B pa3InYHBIX 00JIACTSIX;

dbopMupOBaHHE HABBIKOB padOThl ¢ MHHOBAIIMOHHBIMU METOJAMU U MOAXO0JaMHU B 00JaCTH
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

MOJrOTOBKAa K pabore B cdepe MHPOPMALMOHHBIX TEXHOJOTHM, CHOCOOCTBYS pPa3BUTHIO
CHEIUAIM3UPOBAHHBIX 3HAHUM U HABBIKOB, HEOOXOMMBIX ISl YCTICITHOW Kapbephl;
COJICHCTBUE PA3BUTHUIO TBOPYECKOTO MBIIIJICHHUSI U MHHOBALMOHHOIO MOJAXOAa B PELICHUU
3aJa4, CBSI3aHHBIX C pa3pabOTKON HH(POPMAITMOHHBIX CUCTEM;

dbopMUpOBaHHE HABBIKOB HAay4YHO-TEOPETUYECKOTO TMOJAXOJa K PpEHIeHHIO 3ajad
po(heCcCHOHANTLHOM HAMPABICHHOCTH M MPAKTHUYECKOTO WX HCIOJIL30BAaHUS B JTATbHEUIIICH
npodeccuoHaNbHOM NesTeNIbHOCTH;

dbopMupoBaHHe y OOy4YarONIMXCS KOMIIETCHIIMH, YCTaHOBIEHHBIX 00pa3oBaTEIbHOM
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o ganHoOM AUCHUIUIMHE.

Pesynbrarom oOydeHHs 1O Y4eOHOW TUCHUIUIMHE SIBIISETCA OBJAJCHUE OOYYaAIOIIMMUCS

3HAHUSAMH, YMEHUSMH, HaBbIKAMUM M OIBITOM JEATENBHOCTH, XapaKTEPU3YIOUIMMH IPOLECC
(GopMUpPOBaHHS KOMIIETEHIIMII M OOECIEeYMBaIOIUMU JOCTH)KEHHUE IUIAHUPYEMBIX pPe3YJIbTaToOB
OCBOCHHMS y4eOHOM TUCIMITIIMHBIL.

2.1.

(DOPMI/IpyeMBIe KOMIICTCHII NN, HHAUKATOPBI JOCTHIKCHU A KOMHCT@HHHﬁ,

COOTHECEHHBIE C TUIAHUPYEMBIMU Pe3yJIbTaTaMy 00y4eHHUs 110 AUCLUILINHE!

KO)I M HAMMCHOBAaHHUE

Koa n HammMeHOBaHHEe

Ilnanupyembie pe3yJbTaThl 00y4eHHUsT

peann30BbIBaTh IPOEKTHI
unpoBoit
TpaHcpopManuu
OpEeANpUsITUIA B
CaMOCTOSITETIBHO
BBIOpAHHON TIPEIMETHOM
00J1aCTH, B TOM YHCIIE
pa3pabaTbeIBaTh HOBBIE
WH(POPMALMOHHBIE H
IU(PPOBBIE TPOAYKTHI
MyTeM MIPUMEHEHHUS
CYIIECTBYIOLINX
WHPOPMALTMOHHBIX U
IU(POBBIX TEXHOIOTUH, a
TaKKe UX alalTaluy 0]
3aJJaHHbIC YCIIOBUS,
TpeboBaHUS U
OTpaHUYEHUS

Omnpenenenne NPUHAIIICKHOCTH
3aa4n mpodecCuoHaIbHON
JeSTEeTbHOCTH 32IaHHOMY
KJIacCy M MPeIMETHOM 001acTn

HHIHKATOPA
KOMIIEeTeH MU 10 JMCIHHILINHE
JOCTHIKEHHMS KOMIIETeH NI
I1K-2. Criocoben NI-TIK-2.1 — Birameer 0CHOBHBIMY KOHIIEITIIASIMUI

HEWPOHHBIX CETEH B PEILICHHUH 3a/1a4
00paboOTKN TaHHBIX B TEKCTUIHLHON 1
JIETKOW TPOMBIIIIEHHOCTH.

— OueHuBaeT NMPUMEHUMOCTh HEHPOHHBIX
CeTell B pellieHu  3a/1a4 pa3paboTKH,
MPOEKTUPOBAHUH U ITPOU3BOJICTBE
U3EeNUN TEKCTHILHOU U JIETKOU
MIPOMBIIIICHHOCTH.

— Cnoco0eH K CaMOCTOSATEITFHOMY
00YYEHHUIO U OCBOCHHIO HOBBIX
METOA0B U TEXHOJIOTUH B 00JIaCTH
HMCKYCCTBEHHOT'O MHTEJICKTA.

NJI-TIK-2.2

Bre16op ontumansHOTO Habopa
MHCTPYMEHTAIBHBIX CPEACTB U
NT-meTo10B peleHus
po(heCCHOHAIBHOM 3a/1a4H B
paMKax ImpeIMeTHOI o0nactu

— VYwMeeT BbIOMPATH U IPUMEHATh
MOJIXOJISIINE ApXUTEKTYPhl HEHPOHHBIX
ceTe.

— AHanu3upyeT HHCTPYMEHTHI CO3/1aHus
HEHPOHHBIX ceTeil u 00paboTKu
JIAHHBIX.

— ¥YmMeer paboTaTh ¢ JOKyMEHTAIIUEH U
pecypcaMu 1o BEIOpaHHBIM
WHCTPYMEHTaM CO3/1aHusl HelipoceTel u
00pabOTKM TaHHBIX.

— VYMeeT roTOBHUTh MPOEKTHI 110
00y4JeHUI0 HEHPOHHBIX CEeTe! U
WHTErPalii UX B IPOrpPaMMHBIE
MIPUIIOKEHUS], a TaKXKe B OM3Hec-
MIPOLIECCHI IPEIPUATHIH JIETKON
MPOMBIIIIIEHHOCTH.




Kox u HaumMeHoBaHue
Kon u HanmeHOBaHMe IInanupyemble pe3yJibTaThI 00y4eHUs!
HHIUKATOpPA

KOMIICTCHIINHU o JTUCIUIIINHE
JAOCTHKCHHUS KOMIICTCHIINHN

NA-IK-2.3 — VYwMeeT BBIOHpaTh Hanboee

Ananranys COBpEMEHHBIX MOAXOASIINE MOACIU U aITOPUTMBI JIJIs1

METOJOB U aJTOPUTMOB IO penieHus 3a1a4 KOMIIaHUK

KOHKPETHBIE 3a]1a4H BEIOPAaHHON MPOM3BOANTENEH U AUCTPHOBIOTEPOB

MpeAMETHON 00J1acTH HU3JENNHN JIETKOU U TEeKCTUIILHOU
MPOMBIIUIEHHOCTH.

— PaszpabartbiBaer u peanuzyer
aJrOPUTMbI HEUPOHHBIX CETEH.

— Agjantupyer u pacimpser
(YHKIMOHAIEHOCTh BEIOPaHHBIX
WHCTPYMEHTAJIBHBIX CPEICTB.

—  OnTuMu3MpyeT aNrOpUTMBI U METOIBI
HEUPOHHBIX CeTeM ISl JOCTHKEHUS
MaKCUMAaIbHOU 3PPEKTUBHOCTH U
MIPOU3BOAUTEIHHOCTH.

NA-T1K-2.4 — lMeeT HaBBIKM YCTAaHOBKHU M HACTPOMKHU
Hcnons3zoBanune UT- cpenpl pa3padOTKU HEHPOHHBIX CETEH.
WHCTPYMCHTOB JIUIS PEIICHHUS — Hmeer HaBBIKH PabOTHI C

3aJ1a4¥ B BBIOpaHHOMN rpaduyaeckumu mporieccopamu (GPU)

IPEIMETHOM 0671acTH JUTsE 00yYeHHUs] HEHPOHHBIX CETEH.

— YMeeT NpoBOIUTH MOATOTOBKY AaHHBIX
JUTsl OOYUEHUST HEHPOHHBIX CETCH.

— ¥YmMeer pa3pabaThiBaTh, 00y4aTh U
TECTHPOBATh MOJEIIN HEHPOHHBIX
CeTeH.

— VYwMeer pemiaTh NPaKTUUECKUE 33Ja4H B
chepe Jerko 1 TeKCTUIIBHOM
MPOMBIIIJIEHHOCTH € UCIIOJIb30BaHUEM
HEUPOHHBIX CETEH.

3. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

OO6uast TpyA0EMKOCTh yueOHOM JUCHUIUIMHBI 0 Y4eOHOMY IIJIaHY COCTaBJISET:
110 04HOH opMe 00yueHus — 6 3.e. 192 yac.

3.1.  Crpykrypa yueOHON NUCIUILTUHBI ISl 00y4YaIoIUXCsl 10 BUAM 3aHATUN
(ounas gopma 0OyueHwUs)

CTpyKTYypa M 00beM JUCHHIIMHBI

KonTakTHas aynutopHas padora, | CamocrosiTeJbHas padoTa
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3.2. Crpykrypa yueOHON JUCIUTITMHBI/MOAYJIIS 711 00yJarOmUXCs M0 pa3jienaM U TeMaM JUCIUTUIMHEL: (ouHas popMa oOydeHus )
IInanupyembie Buabl yuedHol padoThI
(KOHTpOIpYyeMBbIe) KonraktHas padora
Pe3yJILTATHL = Buael 1 gopMBI KOHTPOIBHBIX
OCBOEHUSI: o o - 5 % MepOonpUsiTHIi, oﬁecneqlil'salomne no
KOH(LI)“ HauMmeHoBanue pasneJ}on, TEM; @ § g é o § :} 5 COBOKYITHOCTH TEeKYIIUH KOHTPOJIb
(hopmupyemorii(bix) (hopma(b1) MPOMeKYTOYHOI ATTECTALMHU g bt = &3 e F E § yCIIeBaeMOCTH;
KomneTeHuuu (i) u §" E g E ) E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MH/MKATOPOB g 2% g S £ | g8 ycneBaeMocTH
R — & =5 | 22| £g |S¢
KOMIICTCHIUH
CeabMmoii cemecTp
[K-2: Pa3nen | O6padoTka 1aHHBIX AJ151 00y4eHUs HelpoceTeBbIX 11 11 30 DOpMBI TEKYIIETO KOHTPOJIS
NA-TIK-2.1 MojeJieit o pasneny I:
NA-TIK-2.2 Tema 1.1 2 6 1. Ompoc-guckycceus;
WJI-T1K-2.3 BBenenue B HelipOceTEBbIE TEXHOJIOTHH B JIETKOU U 2. IIucbMEeHHBIHN OTYET ¢ pe3yJbTaTaMu
WUa-T1K-2.4 TEKCTUJIbHOW MPOMBIILIEHHOCTH BBITOJTHCHHBIX JIA0OPATOPHBIX 33 aHMIA;
Tema 1.2 2 6 3. [Noceuenue mpohoprueHTAIIMOHHBIX
IlonroToBKa TaHHBIX 7151 O0YUYEeHHUs MEPOTIPUATHUI.
Tema 1.3 2 6 4. Yyacrtue (IOCTHKCHHS) B
Paznenenue naHHBIX Ha 00YYAIONIYIO M TECTOBYIO BBIOOPKH po(heCCUOHAIBHBIX KOHKYpCaX.
Tema 1.4 2 6 5. Hayunas w/unm npaktudeckas padora.
Ympasienue HecOaTaHCHPOBAHHBIMY JTAHHBIMHU
Tema 1.5 2
IToaroroBka JaHHBIX JUIS CIISIU(UUIESCKUX TUIIOB MOJICIICH
Tema 1.6 1
ITpoBepka kKayecTBa JaHHBIX
Jlaboparopnas padora 1.1 11 6
IIpuMeHeHue HelipoceTel B 3a1ayax NPEANPUIATAN JETKON U
TEKCTUJIbHON IPOMBIIIIJICHHOCTH
[K-2: Pazgen |1 OcHoBHBIE apXUTEKTYPbI HEHPOHHBIX ceTeii 11 11 30 DopMBI TEKYIIETO KOHTPOJIS
NAa-T1K-2.1 Tema 2.1 3 6 o pazzeny ll:
NJ-TIK-2.2 Mmuorocnoiinbiii nepuentpod (MLP), cBEpTodnbie HElpOHHBIE 1. Onpoc-auckyccus,
WA-TIK-2.3 cetd (CNN) 2.JlucbMeHHBIH OTYET C pe3yJibTaTaMH
WJI-T1K-2.4 Tema 2.2 3 6 BBITIOJTHEHHBIX JIA00PATOPHBIX 33JaHUM.
PexyppenTHbie HeviponHbie ceTi (RNN) 3. Tlocemenne mpodhOPUEHTAITMOHHBIX
Tewma 2.3 3 6 MEPOTIPHUATHH.
I'eneparuBHO-cocTszaTenbHble ceTH (GAN)




Ilnanupyembie
(KOHTPOJIUpPYEMBbIE)

Bupl yueoHo# padoThl

KontakTHas padota

Buasbl v gopMbl KOHTPOJIBHBIX

pe3yabTaThl =
OCBOEHHSI: o © = S % MepONPUSITHI, 06ecneqpinalomne no
KOII(LI)“ HanmenoBanmne pasaelos, TeM, ® 2 g 2 g :; 5 o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
Q)OpMﬂpyeMOH(le) ¢opma(bl) IPOMEKYTOYHOH ATTECTALMH g § = s 3 § E = g yCIeBaeMOCTH,
KomneTeHuun (i) n =) = Z E_ ) =2 E & (hopMBI IPOMEKYTOYHOTO KOHTPOJIS
ML TN 003 g 2 & S é = E S é ycIeBaeMoCTH
nocnmceﬂnﬂv é E‘ E é g I% = 8 g
KOMIIETCHIIMHN
Tema 2.4 2 6 4. Yuyactue (mocTmKeHM)
Tpancdopmepsi (Transformer) npoQecCHOHATBLHBIX KOHKYPCaX.
Jlaboparopnas padorta 2.1 11 6 5. Hayunas n/unu npaktudeckas paboTa.
Co3aHue HeMpoceTeBO Moienu
[K-2: Pa3nen |11 O0yuyeHne HelHpOHHBIX ceTeli 12 12 32 ®DOopMEBI TEKYIIIETO KOHTPOJIS
NA-TIK-2.1 Tema 3.1 2 6 o pazaeny Il
NA-TIK-2.2 DYHKIUU NOTEPh U ONTHUMU3ALMS 1. Onpoc-nuckyccus;
NA-TIK-2.3 Tema 3.2 2 6 2. [luceMeHHBIH OTYET C pe3ylbTaTaMu
WUa-T1K-2.4 O6yuenune na GPU BBITIOJTHCHHBIX JIA0OPATOPHBIX 3aJJaHUM.
Tema 3.3 2 3 3. [Nocemenue mpohoprueHTAIIMOHHBIX
Perynsipuzanms u npeoTBpaiieHne nepeodyIeHus MEpOTPUSITHH.
Tema 3.4 2 7 4. Yyactue (IOCTH)XCHHUS) B
Crpareruy ONTUMH3AIMY THIIEPIIAPAMETPOB NPO(eCCHOHAIBHBIX KOHKYPCaX.
Tema 3.5 4 3 5. Hayunas w/unm npaktudeckas padora.
OLeHKa ¥ UHTEpIPETALNs MOAENIeH
Jlaboparophas padora 3.1 12 7
Pa3paboTka OMOIMOTEKH ISl CO3/IaHUsI HEWPOCETH
DKx3aMeH 32 YCTHBIHN 3K3aMEH 110 OueTam.
[IpomexyTouHas aTTecTarus
MIPOU3BOUTCS B PaMKaX OaJUTbHO-
perTtuHTOBOU crucTeMbl. OIeHKa 110
TUCITUTIIMHE BBICTABIISICTCS B
coOTBETCTBUH ¢ CHUCTEMOMN OLIEHUBaHUS
Pe3yJIbTaTOB TEKYIIET0 KOHTPOJIS 1
IIPOMEXYTOYHOU aTTECTAIIH.
HNUTOI'O 3a cenpmoii cemecTp 34 34 92




3.3.  Kparkoe comepxanue yaeOHON AUCIUIUIAHBI
HaunmenoBanue
Ne pasaeiia v TeMbl Conep:xaHue pa3jieiia (TeMbl)
JHCIMIIIHHBI
Pazgen 1 O0pa0oTka NaHHBIX A1 00y4YeHHUs HelipoceTeBbIX Mojeieil
Bgenenue B OCHOBHBIE KOHLENIMM HEHpoHHBIX cereil. McTtopus pa3BUTHA
HEUPOCETEBbIE HelpoceTeBbIX — TexHosorui. IlpumeHenue  Helipocerell B
Tema 1.1 TEXHOJIOTUH B JIETKOM M | pa3MUyYHBIX 001acTAX: KOMIBIOTEPHOE 3peHue, 00paboTKa TeKCTa,
TEKCTUIIbHOU reHepanns u300pakeHWd W Buaeo. Helipocetn B Jerko wu
MPOMBIIIIEHHOCTH TEKCTHJILHON MPOMBIIUIEHHOCTH.
IMoaroroska naHHbIX [uisi | M3Bnedenne m aHanm3 paHHBIX. [IpeaBapurenbHas oOpaboTka
Tema 1.2 o0y4ueHus JAHHBIX: OYHCTKa OT BHIOPOCOB, 3AIOJHEHHE IIPOITYIICHHBIX
3HayeHni. MacimtabupoBaHre ¥ HOpMaIN3aIus TaHHBIX
Paznenenne nanubix Ha | CTparernu paspeneHus AaHHBIX. OTpenencHue COOTHOLICHUS
00y4JaroIIyro U TECTOBYIO | MEXIy 0OydJaromed M TeCTOBOH BBIOOpKaMHM, KPOCC-BalHIaIHs.
Tema 1.3 BEIOOpKH Yder 0coOeHHOCTEH NaHHBIX: €CITU JAaHHBIE MMCEIOT BPEMEHHYIO
CTPYKTYpY HIHM IIPOCTPAHCTBEHHBIE 3aBUCHMOCTH, HEOOXOIUMO
YUHUTHIBATh 3TO MPH Pa3ZCICHUH Ha BEIOOPKH.
VYnpasienne O06paboTka HecOaTaHCHPOBAHHBIX KIIACCOB. MeTOABI st OOPHOBI
HecOaJJaHCHPOBAaHHBIMU | ¢ IpoOieMoil  HecOallaHCUPOBAHHOCTH  KJIACCOB, TaKHe Kak
Tema 1.4 JTAaHHBIMU B3BEIIMBAHME KJACCOB, TEHEpalys CHHTETHYECKHUX JIaHHBIX.
' Orenka BIIMSTHUS HecOaaHCUPOBaHHOCTH Ha
MPOU3BOJUTENBHOCTh MOJEIM W BBIOOpP MOIXOJISILEr0 MeETo/a
peneHus mpoOIeMsbl.
IMonrotoBka nanubix s | [IpenobpadboTka HU300paKCHUIA: U3MEHEHHe pa3MepoB
crienuQUIecKuX TUIIOB | M300pa)KeHUi, ayrMeHTalus NaHHBIX, HOpMallU3alusl MHUKCENeH.
Tema 1.5 MoJieneH IToaroToBKa TEKCTOBBIX JaHHBIX. TOKEHH3AIIU, OUMCTKA OT CTOI-
’ cJIoB, TpeoOpazoBaHue B 4HcinoBoi ¢opmar. IlpeobpasoBanne
BPEMEHHBIX PsIOB: pas3felIcHHE HAa OKHA, CO3JaHHE Jaros,
U3BIEYEHHUE IPU3HAKOB.
IIpoBepka kagecTBa Bamupamust nanseix. [IpoBenenne 0a30BBIX  CTAaTHCTHYECKHX
JAHHBIX TECTOB, OLIGHKAa pAacCHpeleleHUs M COITACOBAHHOCTH JaHHBIX.
Tema 1.6 OneHka BIMSHHS TIpeoOpabOTKM HAa KadecTBO MOJEINH.
CpaBHEHHE TIPOM3BOJUTENBHOCTH MOJENEH HAa MCXOAHBIX U
peao0pabOTaHHBIX TaHHBIX.
IIpumenenue Knaccudukarms JIAHHBIX. Perpeccuonnsriit aHaJIu3.
TaGopaTopHas Helpocereil B 3amauax | Kiacrepusanust nanHbix. O0paboTka 1MocieaoBaTeNbHbIX JaHHBIX
a6rc)>Ta f 1 MPEINpPUATHH TeTKOW M | (BpeMEHHbIE  PsiAbl, TEKCT). ABTOMATHYECKOE H3BJICUCHUE
p ' TEKCTUIIbHOMN npu3HakoB (feature extraction) W TOHIDKEHHE Pa3MEPHOCTH
MPOMBIIIJICHHOCTH JTaHHBIX.
Pazpnen 2 OcHOBHBIE AaPXUTEKTYPbI HelipOHHBIX ceTeil
Tema 2.1 MHorocnoitHbIi Benenue B momHOCBsI3HBIE HEHPOHHBIE ceTH. CTPYKTypa U
nepuentpox (MLP), npuHIun padotst MLP. AktuBannonssie ¢pyHkipn. O0yueHue u
cBEpTOUHbIE HelipoHHble | onTuMu3anus MLP. IIpumeps! npumenenus MLP B pa3innunbix
cetr (CNN) obmactax. Ceeprounsie HelipoHnslie cetr (CNN). BBenenue B
CBEPTOUHBIEC HEUPOHHBIE CETH. APXUTEKTypa CBEPTOUHBIX CIIOEB.
Onepanuu cBeptku 1 mynuHra. [Ipumenenne CNN B 00paboTke
N300paKeHUH U BUIIEO.
Tema 2.2 PexyppentHsbie Bsenenue B pekyppeHTHbIE HEHPOHHBIE ceTU. PaznuuHble TUIIBI

HeliponHsle ceTH (RNN)

pekyppeHTHBIX cioeB: mpocteie RNN, LSTM, GRU. O6pa6oTka
nocJyieI0BaTedbHbIX TaHHBIX ¢ momolsio RNN. [Ipumenenue
RNN B aHanmse TeKcTa, BpEMEHHBIX psaax U 00paboTKe pedm.
[Ipobnema 3aTyxaHus TpalUCHTa U €€ PEIICHUS.




Tema 2.3 T'enepaTuBHoO- CocrszarenpHble HefipoHHble cetn (GAN). Beenenune B
COCTSI3aTENIbHBIE CETH COCTSI3aTeNbHbIC HEHPOHHBIE ceTH. CTPYKTypa U MPUHINI PabOTHI
(GAN) GAN. T'eneparop u quckpumunaTop. O6yuerne GAN:
MUHHMaKcHas urpa. [Ipamenenne GAN B reHepannu
n300paKeHUH, YITYIIICHAN Ka9eCcTBa N300paskeHIA U IPYTHX
3aJadax.
Tema 2.4 Tpauchopmepsl IIpeobpazoBarensubie HelipoHHbIe ceTH (Transformer). Beenenue
(Transformer) B IIpeoOpa3oBarTelibHble HEHPOHHBIE CETH. APXUTEKTYypa
Transformer. MexaHn3m BHUMaHUS U MYJIbTH-TOJIOBHOM
BHUMaTeIbHBINH MexaHu3M. [Ipumenenue Transformer B
MAIlIMHHOM MepeBoJie, TeHepallii TEKCTa U APYTHUX 3a7adax
00paboTKH MOCIeI0BATEIbHBIX JaHHBIX
Jlabopatopnass | Co3manue HelipocereBoi | JlaboparopHas paboTa IO CO3MAaHHUIO HEHPOCETEBON MOICTH
pabora 2.1 MOJIeNn BKITIOYAET B ce0sI MPAKTHIECKOE 3HAKOMCTBO C TIPOIIECCOM
pa3paboTku u 00ydeHHsI HeHpoHHOM ceTr. B xome paboTs!
CTYZEHTHI OyyT U3y4aTh apXUTEKTYpPBl HEHPOHHBIX CETEH,
noAOUpaTh ¥ TOTOBHUTH JaHHBIE, HACTPAUBATh TUIIEPIAPAMETPBI,
MPOBOANTH O0YYEHHE MOAENH, a TAKXKE OLICHUBATD €€
MPOU3BOIUTENBHOCTE. PaboTa ocymecTBisieTcs ¢
UCIIOJIb30BAHHEM COBPEMEHHBIX HHCTPYMEHTOB M OMOIHOTEK A
MAaIIMHHOTO 00yYeHUsI.
Pa3znen 3 OO0y4yeHne HelipOHHBIX ceTel
Tema 3.1 DyHKIUY NIOTEPD U Paznuunble Tunel GpyHKuUi noteps. CpeHeKBaApaTHIHAS
ONTUMU3AITHS omubKa, IepeKpecTHast SHTponus. MeToab! ONTUMHU3ALUH:
IPaJUECHTHBIH CIIYCK, CTOXaCTUYECKUIN IT'PAJIMEHTHBIN CITYCK,
anantuBHble MeTo bl (Adam, RMSprop). [lon6op ontumanbHbIX
napameTpoB st QYHKLIUH NOTEph U ONTUMH3ATOPOB.
Tema 3.2 O6yuenne Ha GPU [MpenmymiectBa 00y4denust Ha GPU. Mcnonp3oBanne
(hpeiMBOPKOB TIIyO00KOTO 00yUeHUs ¢ noanepx ko GPU:
TensorFlow, PyTorch. [Ipomecc HacTpoiiku 1 3amycka 00y4eHus
Ha GPU.
Tema 3.3 Perynsipuzanus u Pounp perynsipuzarmu B 00y4eHUH HEHPOHHBIX ceTell. THIbl
MpeloTBpalIeHUE perymsipuzauuu: L1, L2, Dropout. Ilpumenenue perymispuzanuu
nepeoOydeHus JUTA IPEOTBPAICHUS TIePeo0ydIeHUs U yIIydIIeHus: 06o01aromeit
CIOCOOHOCTH MOJIETIH.
Tema 3.4 Crpareruu OmnpezeneHue TUIIEPIIApaMETPOB MOJIEIH: CKOPOCTh 00y4eHus,
ONTUMH3AINN KOJIMYECTBO 3MO0X, pa3Mep nakera. Kpocc-Banuaarus u MoUCK
TUTIEPIIapaMeTpOB runepnapamerpos: Grid Search, Random Search, Bayesian
Optimization. IIpumeHeHre cTpaTeryii ONTUMHU3AINN
THIIEpTIapaMeTPOB JUIS MOBBIIIEHHS TPOU3BOIUTEIEHOCTH
MOJIETIH.
Tema 3.5 OreHka 1 MeTpuKH OIEHKH KadecTBa Mojienei (TogyHocTh, F1-mepa, ROC-
uaTepnpetanus mogeneit | AUC). MaTepnperanus pe3ynsTaToB paboThl MOAEH (BaXKHOCTh
MPU3HAKOB, BU3yaIN3alis BHYTPEHHETO COCTOSIHUS CETH).
Jlabopatopnast | Pa3pabotka bubnmorexu | JlaboparopHas pabota 1o pa3paboTke OHONHOTEKH IS CO3JaHMUS
pabora 3.1 JUISL CO3/1aHMS HEHPOCETH | HEHPOCETH BKIJIIOYAET B CEOs MPAKTHUECKOE CO3/IaHNe 1

TECTUPOBAHHE NPOrPAaMMHBIX KOMIOHEHTOB, HEOOXOIMMBIX IS
peanuzay HeWpOHHBIX ceTeil. B xone paboThl cTyAeHTH OyayT
pa3pabaTbIBaTh MOIYJH IS PAa3JIMYHBIX TUIIOB HEMPOHHBIX CIIOEB,
(hyHKIIMY aKTHBALIMH, ITOPUTMBI 00yUCHHS M ONTHMHU3AIINH.
PaboTa ocymecTBIsIeTCs ¢ HCHONB30BAHUEM SI3BIKOB
MIPOTPAMMHUPOBAHHS U HHCTPYMEHTOB ISl CO3JJaHUS

3¢ GEKTHBHBIX M YIOOHBIX OMOIHMOTEK MAIIMHHOTO O0yYeHHS.
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3.4. Opranuzamus caMOCTOSTENLHOW PabOThl 00yUYaAIOIIIXCS

CamocrosarenbHas paboTa CTyAeHTa — o0s3aTeNnbHasi 4acTh 00pa30oBaTEIbLHOIO Mpolecca,
HalpaBJIeHHAas Ha Pa3BUTHE FOTOBHOCTU K IPOPECCHOHATBHOMY U INYHOCTHOMY CaMOOOPa30BaHUIo,
Ha MMPOEKTUPOBAHKE AaJbHEHIIET0 00pa30BaTeIbHOT0 MapIpyTa U NPo(hecCHOHANBHON Kaphephl.

CamocrodrenbHas padoTa 00ydaroIMXCs 0 JUCLUIUIMHE OPraHN30BaHa KaK COBOKYITHOCTb
AyJUTOPHBIX W BHEAYAMTOPHBIX 3aHATHH M paboT, 00ECHeuMBaIOMIMX YCHEIIHOE OCBOCHHE
JUCLUTUIMHBL

AynmuTopHasi camocTosiTeNbHas padoTa O0y4aromuxcs MO JUCHUILIMHE BBIONHSAETCA Ha
y4eOHBIX 3aHATHUSX [0 PYKOBOACTBOM IIpernojaBaTellss M IO €ro 3aJaHuio. AyIUTOpHAs
caMocCTosITeNIbHas paboTa 00yJaroImuXcs BXOIUT B 001Ul 00beM BpeMEHHU, OTBEACHHOTO Y4eOHBIM
IUTAHOM Ha ayJUTOPHYIO PabOTy, U PErIaMEHTUPYETCsl paCIIMCaHUEM YUeOHbBIX 3aHATHUI.

Brueaynutopnas camoctositenbHasi paboTa 00ydyaromuxcs — IiaHupyemMasi yueOHasi, HayqyHO-
UCCIIeI0BaTEIbCKasl, IpaKTUUeCcKas paboTa 00yyaroIKXcsl, BBIIOJIHsAEMAasi BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M MPH METOJNYECKOM PYKOBOJCTBE IPENojaBaTelisi, HO 0e3 ero HermocpeiCTBEHHOTO
y4acTHsl, paCIIMCaHUuEeM Y4eOHbIX 3aHATUI HE perjiaMeHTUpyeTcs.

BueayauropHas camocrosiTesnibHas padoTa 00yJaronuxcsi BKJIIOYaeT B ce0si:

- y4acTue B PEKOMEHJOBAaHHBIX KOHTPOJIbHO-PEUTHHIOBBIX MEPONPUATHUAX, B TOM YHUCIIE
MpoQOPHUEHTAIMOHHBIX;

—TIOATOTOBKY K JICKIIHSIM, JJA0OPaTOPHBIM padoTaM | SK3aMEHY;

—M3yd4eHUe y4eOHBIX TOCOOUH;

—HM3y4YCHHE Pa3/IENIOB, HE BBIHOCUMBIX Ha JIEKIIMH CaMOCTOSTENILHO;

—HM3y4CHHE TEOPETUYECKOrO0 M MPAKTUYECKOTO Marepuaja IO PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

—IMOATrOTOBKA K MPOMEXYTOYHON aTTeCTallui B TEYEHHUE CEMECTPa;

—CO3/JJaHME IPE3EeHTAlUN 10 U3y4aeMbIM TEMaM.

CamocrosarenbHass pabora oOyyaroIIMXCsl C ydacTHeM Ipernojasaress B (opMme HHOH
KOHTAKTHOW pabOThl MpeayCMaTpUBACT TPYNIOBYI0 W (WIM) WHAWBUAYAIBHYIO paboOTy C
00y4JaroIMMHUCS U BKITIOYAeT B ceOsl:

— NpOBEAECHUE HHIUBUAYAJIbHBIX U
TeMam/pasjiesiaM TUCIUTITUHBI;

— TPOBEICHUE KOHCYIBTALUH Tepel IK3aMEHOM;

— KOHCYJIbTAIIMH TI0 OPTaHMU3alUU CaMOCTOSTEIIbHOTO M3YYEeHHUs OT/IEIBHBIX Pa3/ieioB/TeM,
0a30BbIX MOHATHHA Y4YeOHBIX AUCHMILIMH NPOQUILHOTO/POJCTBEHHOr0 OakalaBpuaTa, KOTOpPbIE
¢dopmuposanu OIIK u IIK, B nemnsix obecnieueHus: npeeMCTBEHHOCTH 00pa30BaHus (JIIs1 CTY/IEHTOB
MarucTpaTypsl — B LeNAX YCTpaHEHHs NpoOesoB TMocie TMOCTYIUICHHs B Maructpatrypy
abUTYpHUEHTOB, OKOHUYMBILIKX OakanaBpuatr/cnennaiutet uHeix YI'CH).

IpYIIIOBBIX KOHCy.]'IBTaI_[I/Iﬁ o  OTACIbHBIM

HepequL paSI[CJ'IOB/TeM/, MNOJIHOCTBIO HJIM 4YaCTHYHO OTHECCHHBIX Ha CaMOCTOATCIIBHOC
HN3YUCHHUC C ITOCIICAYIOIIUM KOHTPOJICM:

Buasl u popmMbl 3
Haumenopanue pa3jeia AFEUTCD 2
KOHTPOJILHBIX 3)
/TeMBbl AUCHUILUINHDI, - S
3aganus aas MepOonmpHsITHiA <
Ne BbBIHOCHUMbIE HA . =
CaMOCTOSITEIbHOM PadoThI (Y4YHMTBIBAIOTCS NIPH @
CaMOCTOATEJIbHOE T (T T TS g[
n3ydeHune P Y 2
KOHTPOJIsT) = =
Pazpea || Boabmme 1anHbIe
Tema 2.2 PexyppeHTHBIE IToaroroBka K JEKIIASIM U YCTHOE coOeceIoBaHne 20
Heliponnsle cet (RNN) | maGoparopabiM paboTam 0 pe3yJbTaTaM
BBITIOJTHEHHOM paboThI




Tema 2.3 I'enepaTuBHO- [MoaroroBka K JEKIHIM U YCTHOE coOeceIoBaHne 20
COCTSI3aTeILHBIC CeTH J1ab0paTOPHBIM paboTam 10 pe3yabTaTaM
(GAN) BBITIOJTHCHHOM pabOThI
3.5.

[IpuMeHeHue 2IeKTPOHHOT0 00yUeHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOT UM

Peanuzanus nporpaMmbl yueOHOM AUCHUIUIMHBI C IPUMEHEHHUEM AJIEKTPOHHOTO 00y4eHus U

JUCTaHIIMOHHBIX O6p330BaT€HBHbIX TEXHOJIOT Ui PCriIaMCHTHUPYCTCA ﬂCﬁCTBYIOHIHMH JJOKAJIbHBIMU
aKTaMMi YHUBCPCHUTECTA.

B anexTpoHHyI0 00pa3oBaTelIbHYIO Cpely IepeHECeHbl OTAENbHbIE BHAbI Y4eOHOM

JESITEIbHOCTH:
HCII0JIb30BaHHE 00beM BKJIIOYEHHE B y4eOHbII
ucnojn3oBanue 30 u JJOT i y
90 u 10T qac npoiecc
CMEIIIaHHOE JIEKIAN 34 B COOTBETCTBHH C
06yquHe ﬂa60paTopHLIe 3aHSATUS 34 pacimMcaHuEM y‘Ie6HI>IX
3aHATUH
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4. PE3YJbTATbI ObYUYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLLEHKH YPOBHS COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHUuEe MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMHU COPMUPOBAHHOCTU KOMIIETEHIUH.

Hroroeoe konmuecTBo 6amtoB B 100-0amisHOM ccTeMe MO pe3ybTaTaM TEKYIIEH U MPOMEXYTOYHOM aTTECTAIIUY ONIPEICNIICTCSl B COOTBETCTBUU ¢ METOIUKOM
WCTIOJIb30BaHMs OANTBbHO-PEHTUHIOBOM CHCTEMBI MTPH Peaii3alii OCHOBHBIX MPO(GECCUOHANBHBIX 00pa30BaTeIbHBIX MPOTPaMM BEICIIEro oOpa3oBanus MHcTUTYTA
MH(POPMAITHOHHBIX TEXHOJIOTHH U IU(PPOBOit TpaHChHOpMATIHH.

Yposuu Hrorosoe Ouenka B IlokasaTean ypoBHs c()OPMHPOBAHHOCTH
c(hopMUPOBAHHOCTH KOJIMYeCTBO nSITHOAJILHOI =
. YHHBEPCAJIBHOM(-BIX) o0menpodeccnoOHAILHBIX npogeccHoHATBHBIX
KoOMIeTeHmum(-ii) 0a/1J10B cHcTEME N - o
o KOMHETEHHI/II/I(-I/I) KOMIICTCHIITUN KOMIICTCHIIUN
B 100-0anabHOM 1o pe3yJabTaTam K2
cucreme TeKyLleil 1 Mﬂ-ﬁK-Z 1
10 pe3yJabTaTam MPOMEKy TOYHOI I/III-HK-2.2
TeKyulei u aTrecTaluu VJI-TIK-2.3
NMPOMeKyTOUHOMH WJI-TIK-2.4
aTTecTaAlHH
BBICOKHH 85-100 OTIIMIHO OO6yuaromuiics:

-aHAJM3HUPYET pPelIeHNe
CTaHApTHBIX 337124
pohecCHOHANBHOM AeSITeTbHOCTH
Ha OCHOBE MH(OPMAIIMOHHON
KyJIbTYpBI C IPUMEHCHHEM
UH(POPMAITOHHO-
KOMMYHUKAITUOHHBIX TeXHOJ’IOFHﬁ;
-BJIaJIe€T METOJaMH PEIICHHS
CTaH/ApTHBIX 337124
pohecCHOHANBHOM AeSITeTbHOCTH
Ha OCHOBE MH()OPMAIMOHHOI
KyJIbTYpPBI C TPUMEHCHUEM
UHPOPMAITIOHHO-
KOMMYHHKAIIHOHHBIX TEXHOIOTHHA
U C y4eToM TpeOOBaHUH
UH(POPMAITOHHOH 6€30IaCHOCTH.

MTOBBIICHHBIT 70-84 XOpOIIOo OOyyatormmuiics:
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-JIOCTATOYHO ITOJIHO aHAIN3UPYET
pelieHre CTaHIapTHBIX 33124
npodeccnoHaIbHON eI TeTbHOCTH
Ha OCHOBE MH(OPMAIMOHHOI
KYJIBTYPBI C IPIMEHEHUEM
HH(GOPMAITIOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA;
-JIOCTATOYHO IIOJTHO BJIajeeT
METOJJaMH PEIICHHs CTAHIaPTHBIX
3a11a4 MpodhecCHOHAIbHOM
JIeSITeIbHOCTH Ha OCHOBE
UH(OPMAIOHHOMN KYIBTYPHI C
MPUMEHEHUEM HHPOPMALHOHHO-
KOMMYHUKAITHOHHBIX TEXHOJOTHIA
Y C y4eTOM TpeOOBaHUI
HHGOPMAITMOHHOW 0€30aCHOCTH.

0a30BLIH

55-69

YIOBJIETBOPUTEIHHO

OO0yyaromuics:

-C HETOYHOCTSMH aHAIN3UPYET
peleHre CTaHIaPTHRIX 3a/1a9
npodeccnoHaIbHON eI TeTbHOCTH
Ha OCHOBE WH(OPMAIIMOHHON
KYIBTYPHI C IPIMEHEHHUEM
UH(POPMAITOHHO-
KOMMYHUKAITUOHHBIX TeXHOJ’IOFHﬁ;
-(pparmenTapHO BIagEET METONAMHU
peuIcHus CTaHAAPTHBIX 3a/1a4
pohecCHOHANLHOM AeSITeTbHOCTH
Ha OCHOBE WH(OPMAIIMOHHON
KYIBTYPHI C IPIMEHEHHUEM
UH(POPMAITOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHIA
U C y4eToM TpeOOBaHUH
UH(POPMAITOHHOH 6€30IaCHOCTH.

HU3KUHN

0-54

HEYAOBJICTBOPUTEIBHO

OO0yuaromuiics:

—  JIeMOHCTpHUpYeT ()parMeHTapHbIE 3HAHUSA TEOPETUIECKOTO U MPAKTHUECKOTO MaTepHall, TOTyCKaeT
rpyOble OIMOKY MPH €T0 W3JI0KCHUU Ha 3aHATHUSAX U B X0JI€ IPOMEKYTOUYHOU aTTECTAIIHH;
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BJIaaceCT HeO6XOIlI/IMI)IMI/I JJIs1 5TOIO HaBbIKaMH U HpI/IéMaMI/I;

B 00beMe, HEe0OXO0IMMOM JIJIsl TAJTbHEHIIICH yIeOBl.

—  HUCHBITHIBAET CEPhE3IHBIC 3aTPYIHEHHSI B TPUMEHEHUH TEOPETUYECKHX TIOJ0KEHUN TIPH pELIeHUN
MPAaKTUIECKUX 3a/1a9 IPo(heCcCHOHATBHON HAIIPaBICHHOCTH CTAaHAAPTHOTO YPOBHS CIIOKHOCTH, HE

—  BBINOJIHSCT 337aHus mabiioHa, 6€3 MPOSBICHUS TBOPUICCKON HHUIIMATHBEI
—  OTBET OTpakaeT OTCYTCTBUE 3HAHUII HA 6a30BOM YPOBHE TEOPETUYECKOI0 U MPAKTHYSCKOT0 MaTepualia

o. OIIEHOYHBIE CPEJICTBA JJI5I TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEXKYTOYHOM
ATTECTALUHU, BKJIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCA

[Ipr mpoBeAEHUU KOHTPOJSI CAMOCTOSITEIBHON pabOTHl O0YUYAIOMIMXCS, TEKYIIETO KOHTPOJIS M NMPOMEXKYTOYHOH aTTecTaluu MO y4eOHOM
mucuuiuinHe «HelpoceTeBble TEXHOJIOIMH B 00pabOTKE JaHHBIX» IPOBEPSAETCS YPOBEHb CHOPMUPOBAHHOCTH y OOYYAIOUIMXCS KOMIIETEHLUH U

3aIllJTaHUPOBAHHBIX PE3YJIbTATOB O6yT-IeHI/I$I 10 JUCHHUIIJIMHE, YKA3aHHBIX B pa3aciic 2 HaCTOSIIIIeI\/JI IMporpaMMal.

5.1. @®opMblI TEKyIIEro KOHTPOJSA YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aaHUMN:

B kakux ciydasx npuMEHSIOTCS KX bl U3 THUX METO/I0B?

4. B uem 3akirodaeTcs pazHULA MEXIy 00ydaromieil, TECTOBOM 1 BAJIMAALIMOHHON
BbIOOpKamu? Kak BBl onpenensieTe ux pamepsl?

5. Kakue TeXHUKH HCHONB3YIOTCS JJsl yBelwueHHs oObema JaHHBIX (data
augmentation)? [IpuBenuTe npuMepsl.

6. Kaxk BBl cripaBiisieTech C OTCYTCTBYIOIIMMHU MM HEKOPPEKTHBIMH JaHHBIMU B
naracere?

7. OOBsicHUTE BaXXHOCTh OAJIAHCHPOBKHU KJIACCOB B AaHHBIX. Kakue MeTombl st
3TOT0 HCHOJIb3YIOTCS?

8. Kakue MHCTpYMEHTHI U OMOIMOTEKH BBI HCIIONB3yeTe JUISl MPeBAPUTETHLHON
o0pabotku nauHbIx? [Touemy?

9. Kak Bmuser BoiOOp mnpusHakoB (feature selection) Ha kauecTBO 0OydeHHs
HerpoceTeBor Moaenn? Kakne MeTop! Bbl MPUMEHsIETe sl BEIOOpA MPU3HAKOB?

. Dopmupyemas
Ne @opMBbI TEKYIIETO KOHTPOJISI IIpumepbl TUNOBBIX 3aaHMIT
KOMIIeTeHIHA
1 Ormpoc-AucKyccus o pa3aeity 1. Kakue sTanbl BKIHOYaeT B ceOs MPOIECC MOAMOTOBKU JaHHBIX s oOydyenus | [1K-2:
«O06paboTKa TaHHBIX IS HEUPOCETEBBIX MOJICTCH? NA-TIK-2.1
00y4JeHUs] HeUPOCETEBBIX 2. Kak BbI BBIOMpacTe W oOpabaTwhiBaeTe maHHbIE Ui TpenorBpamenus | MJI-11K-2.2
MoIeTei» nepeoOyvYeHus HelpoceTeBoi Moaenu? NA-TIK-2.3
3. Kakue MeTopl UCTIOIB3YIOTCS VISl HOPMAJIU3alluH ¥ CTaHaapTyu3aiuu ganueix? | MJI-11K-2.4




13

Ne mnn

DopMBbI TEKYIET0 KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

dopmupyemas
KOMIeTEeHIUs

10. Kakue MPEUMYIICCTBA U HEAOCTATKH UCIIOJIb30BAHUA CUHTCTUYCCKUX JaHHBIX
nmpu o6yqu1/H/1 HCﬁpOCGTCBLIX Moaeneﬁ BBl MOXKETE Ha3BaTh?

Omnpoc-aucKyccus mo pasaery
«OCHOBHBIE apXUTEKTYPHI
HEUPOHHBIX CETEN»

1. B yem 3akinrouaeTcs npuHIMI pabOThl MHOTOCIOHHOTO NEPLENTPOHA
(MLP) u xakue 3amadyul OH pemaeT Hanoosuee 3P GeKTHBHO?

2. OOBsicHATE OCHOBHBIE OTIIUYMS MEXKIY CBEPTOUHBIMI HEHPOHHBIMHU
ceramu (CNN) u mHOrocnoiHbpMu nepuentpoHamu (MLP). B kakux 3amauax
MIPEATIOYTUTENIbHEE UCITONTb30BaTh CNN?

3. Kak pekyppentHbie Helipornsie cetd (RNN) o6pabarbiBatot
nocieoBaTenbHble qanuble? [IpuBeanTe npuMepsl 3aaa4, st KOTopelx RNN
MOIXOMAT JIyYIlle BCETO.

4. Uro Takoe monrocpoyHas kpatkocpodHas namsate (LSTM) u kakue
npobnembl ctangapTHeIX RNN ona perraet?

5. OO0bsicHATE TPUHIU PabOTHI TeHEPaTHBHO-COCTA3ATEIBHBIX CEeTEeH
(GAN). B xakux obmactsax GAN Hanum HanOoIbIee mpuMeHeHHe?

6. Kakue npenmymectBa npemiararot tpancdopmepst (Transformer) o
cpaBHeHuto ¢ TpaaunuoHHbIME RNN u LSTM B 3anauax o0paboTku
€CTECTBEHHOIO A3bIKa?

7. Kakoii Bkiiag BHECTH CBEPTOYHBIE CIIOH B yIyYIlIeHHE 00paboTKH
n300pakeHni B HEUPOHHBIX ceTsX? OObSICHUTE, KaK paboTaloT CBEPTOUHBIE CIIOU.
8. Kakwue npo0iieMbl MOTYT BOHUKHYThH ITPH 00YYEHUHU TITyOOKHX
HEUPOHHBIX CETEH U KaK apXUTEKTYphl, Takue Kak ResNet, momorarot ux peuars?
9. O6cynute ponb camoBHEMaHUs (self-attention) B apXuTeKType
TpaHc(OPMEPOB U MOUEMY 3TOT MEXaHU3M OKa3aJICs TAKHM yCIEIIHBIM.

10. Kak apxutexTypsl HEHPOHHBIX CETEH aganTHPYIOTCS I PabOTHI C
Pa3IMYHBIMU THIIAMH JAHHBIX, TAKAMH KaK TEKCT, H300paKeHHsI M BpeMEHHbIE
psiabl? [puBeanTe MpUMeEpEL.

Omnpoc-auckyccus o pasaeiy
«O0yueHue HEHPOHHBIX CETEW»

1. Kakune ocHOBHBIE 3Talbl BKIIOYAET B ce0sl mpoliecc 00yueHns HEHPOHHBIX
ceren?

2. OO0BsICHHTE Pa3HUILy MEXKIY METOJIOM CTOXAaCTHYECKOTO TPaIMEHTHOTO
cnycka (SGD) u ero moaudpukanusimMu, Takumu kak Adam u RMSprop. B kakux
ClIy4yasiX IpEeANOYTHTEIBHO UCTIONIB30BaTh KAXKIYI0 U3 3TUX MoAu(uKauii?

3. Kaxk BBl onpenensiere u HacTpanBaeTe TurneprnapameTps! Mmoaenn? Kakve
TUIeprIapaMeTpbl CYNTAIOTCA Hanbosee BaKHBIMH?
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4. B uem 3akmrouaercst mpobiiema nepeoOyuenus (overfitting) U Kak MO>KHO
e€ n3bexaTh Mpu 00y4eHUN HEHPOHHBIX ceTer?

5. Kakue MeTop! perymspru3aiy HCIOIB3YIOTCS IS YTy IIICHUS
obobmaromei crrocoonoctn Mozenei? IlpuBeauTe mpuMepsl 1 00BICHATE UX
paborty.

6. Kaxk BbI onpenensiere KpuTepuu OCTaHOBKH 00ydeHwUs (early stopping) u
3a4eM 3TO HYKHO?

7. Yro Takoe ¢pynkuus noreps (loss function) n xak oHa BIHsIET Ha POLIECC
00y4eHHUs1 HeHPOHHOI ceTr?

8. OO0BsIcHUTE PUHITHI PabOTHI METO/Ia OOPATHOTO PACTIPOCTPAHEHUS
omuOku (backpropagation). Kakosa ero ponb B 00yueHHH HEHPOHHBIX ceTei?

9. B kakux ciydasix U Kak MPUMEHSIOTCS TEXHUKH aHCaMOIMPOBaHUS
Mozeneit (ensemble learning) mis ymydqiieHUs] TOYHOCTH TIPEICKa3aHNN?

10. Kaxk BbI onieHBaeTe kauecTBO 00ydeHUs HepoHHoi cetn? Kakue
METPHUKH MCIIOB3YIOTCS ISl OLEHKH MMPOU3BOIUTEIBHOCTH MOJICIEH B pa3HBIX
3amagax?

IIceMEHHBIN OTUET C
pe3yJibTaTaMH BBITIOJTHEHHBIX
J1a00paTOPHBIX 3aTaHUM 10
pazneny «O6paboTKa TaHHBIX IS
00yYeHHUsT HEHPOCETEBBIX
V(0 (P (70

JlaGoparopHas padora: IlpenBapurejsbHasi 00padoTKAa JaHHBIX U
yBeJInYeHne BLIOOPKH

Onucanme:

B xoze nanHO# nabopaTopHOi paboOThI CTY/ICHTHI HAYy4aTCsl IPUMEHSITh
pa3IMYHbIe METO/IBI IPEABAPUTEIBHON 00PaOOTKH JAHHBIX M YBEINICHHS
BBIOOpPKH (data augmentation). Pabora BkitoyaeT B ce0s 3arpy3Ky NaHHBIX, UX
OYHCTKY, HOPMAJIM3AIINIO, a TAK)KE IPUMEHEHHE TEXHHUK YBEIMUEHHUS BEIOOPKU
JUTSL yITYYIIeHUs] Ka4eCTBa JIAHHBIX U TTOBBIMIECHUS TPOU3BOIUTEIEHOCTH
HEUPOCETEBON MOJIEIIN.

JTansl padoThI:

1. 3arpyska u uccjieroBaHue JaHHbBIX:
o MmmoptupoBath AaHHBIE U3 MPEIOCTABICHHOr0 Ha0opa JaHHBIX.




15

Ne mnn

DopMBbI TEKYIET0 KOHTPOJIsA

I[Ipumepbl TUNOBBIX 3aaHMIT

dopmupyemas
KOMIeTEeHIUs

o HccnenoBaTh CTPYKTYpPY M XapaKTEPUCTUKH JaHHBIX, BBISBUTh
HaJIMYHUE MPOITYCKOB M aHOMAJTHH.
2. OuucTKa JaHHBIX:
o O06paboTaTh OTCYTCTBYIOIIHNE WM HEKOPPEKTHHIE TaHHBIE.
o IlpuMeHUTHh METOIbI YCTPAHCHHS BEIOPOCOB U 3aIIOTHEHUS
MPOITYCKOB.
3. Hopmaauzanus u cTaHaapTH3ANUA:
o llpuMeHUTH HOpPMATH3AIMIO WU CTaHAAPTU3AINIO TaHHBIX TS
YIIydIIeHHS. 00YYESHUS MO/ICIIH.

o O6ocHOBaTH BEIOOp METOAA HOPMATH3AINY WA CTAHJAPTHU3AIINH.

4. Ypeaunuenue Bbioopku (Data Augmentation):
o [lpuMeHHUTH TEXHUKH yBEJIMUYCHHUS BHIOOPKH, TAKHE KaK
BpallleHue, CIBUT, N3MEHEHHE IPKOCTH U KOHTPACTA, IIIyM U T.1I.
o OrmeHnTs BIUSHYE YBETMYCHUS BBIOOPKU Ha 00BEM U
pa3Ho00pasue JaHHBIX.
5. Bwusyaau3zanus U aHAJIHN3:
o BwusyammsupoBatk ucxomnsie u 00pabOTaHHBIE JaHHEIE.
@) HpOBeCTI/I aHaJIn3 Ka4ye€CTBa U TOTOBHOCTHU JAaHHBIX AJIs1 O6y‘ICHI/I$[
HEWPOCETEBO MOJEIIH.

HNHcTpyMeHTHI:

e Python, 6ubnuorex NumPy, pandas, scikit-learn, TensorFlow wiu
PyTorch, Matplotlib, u nqpyrue.

JlabopaTopHasi paGora: BeiOop NpU3HAKOB M pa3/ieJieHHe JaHHbIX Ha
BbIOOPKH

Onucanme:

B aT01i 1abopaTopHOii paboTe CTYACHTHI OCBOST METOIbI BRIOOpa MPU3HAKOB
(feature selection) 1 pa3aeneHus JaHHBIX Ha 00YYaIOIIYI0, TECTOBYIO U
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BaJINJAITMOHHYIO BBI60pKI/I. CTYI[GHTLI Hay4daTcCd OIpeaCIATh HanboJee 3HAYNMBIE
MMPpU3HAKU JJIs1 MOACTIU U KOPPEKTHO pa361/1paTLc;1 JaHHBIC I obecrieueHus
HaJC)KHOM OICHKH MOJCIIN.

JTtansl padoThI:

1. 3arpy3ska u uccjeroBaHue TaHHBIX:
o HMmnoprupoBaTh JaHHBIE U3 IPEJOCTABICHHOTO HAOOpa TaHHbIX.
o HccnenoBaTh CTPYKTYpY U XapaKTEPUCTHKH JaHHBIX.

2. Bpioop npusznakos (Feature Selection):

o IIpuMeHHUTH METOIBI BEIOOPA MPU3HAKOB, TAKHE KaK
(UIbTpalMOHHBIE METOABI, METO/IBI HA OCHOBE BCTPaWBaHHS
(embedded methods) u 06&éprounbie MeTobI (Wrapper methods).

o OueHHTh BaKHOCTH IIPU3HAKOB U OTOOpATh HanboJIee 3HaUNMbIe
IUISL MOZCTIH.

3. Pa3zjesieHue JaHHBIX:

o Paznenuts nanHele Ha 00yYArOIIY10, TECTOBYIO U
BaJIMIallMOHHYIO BRIOOPKHU B cooTHOMIeHnn 70:15:15 v npyrom
000CHOBAHHOM COOTHOIICHHH.

o OOBACHUTH KPUTEPUU BHIOOPA COOTHOLICHUS BEIOOPOK.

4. BajlaHCHPOBKA KJaCCOB:

o OueHHTh pactpesiesieHHe KJIAcCOB B JJAHHBIX.

o [lpuMeHHUTH TEXHUKH OATAHCUPOBKH KIIACCOB, TAKUE KaK
oversampling u undersampling, eciu 3T0 HEOOX0AUMO.

5. Busyaau3anus ¥ aHAJIHN3:

o BwusyanmusupoBarb BakHbIC IPU3HAKH U PACTIPE/ICIICHUE TAHHBIX
10 BEIOOPKaM.

o IlpoBectn aHanu3 kayecTBa pa3AeicHUs JaHHBIX U BaKHOCTU
BBIOpPAaHHBIX MPU3HAKOB.

HNHcTpyMeHTBI:
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] D II axa
Ne OPMBI TEKYIIEro KOHTPOJIS PHMMepPBI THIIOBBIX 32/ IaHUMH KOMITETeRIHSI
e Python, bubnmotexn NumPy, pandas, scikit-learn, TensorFlow nim
PyTorch, Matplotlib, u gpyrue.
6 [TucbMeHHBIN OTUET C JlaGopaTopHas padora: U3yuenue MHorocsoiinoro nepuentpona (MLP)

pe3yiabTaTaMu BBIIOJIHEHHBIX
J1a00paTOPHBIX 3aTaHUH 10
paszneny «OCHOBHBIE
APXUTEKTYPbI HEHPOHHBIX CETEN»

Onucanme:

B nanHoli mabopaTopHoil paboTe CTyIeHTHI TO3HAKOMSITCSI C OCHOBAMH
apXUTEKTYpbl MHOTOCHOMHHOTO nepuentponHa (MLP) u ero npumenenuem s
pemreHuns 3afa4 kiaccudukanuu. PaboTa Bkirtouaet co3mpanue, o0ydeHne u
OIIeHKY pomn3BoauTenbHocTH MLP Ha mpumepe mpocToro Habopa JaHHBIX.

3aganmue:

1. Co3pnanue MLP:
o HMmnoptupoBarh He0OX0AMMEIC OUOIHOTEKHU (HAIPUMED,
TensorFlow nmm PyTorch).
o Co3pats MLP ¢ onHUM WM IBYMS CKPBITBIMH CIIOSIMU.
2. O0yueHue mojgean:
o 3arpy3uTh U MOATOTOBUTH HA0OP AaHHBIX (Hampumep, MNIST
wiy Iris).
o OOyunThs MO/IENH HA OOyUarolIel BEIOOPKE.
3. OuneHka MpoM3BOANTETLHOCTH:
o OueHuTs MOZEH HA TECTOBOW BBIOOPKE, UCIIONB3YSI METPUKU
TOYHOCTH, TOYHOCTH, OJTHOTHI U F1-Mepsl.
o Bwmsyanusuposars npouecc ooyueHus (rpaduku noreps u
TOYHOCTH).

HHcTpyMeHTBI:

e Python, oubmuortexu TensorFlow wnu PyTorch, scikit-learn, Matplotlib.
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JlabopaTopnasi pabora: [IpumeHeHne CBEPTOYHBIX HeliPOHHBIX ceTel
(CNN) nJ1s1 00padoTKy U300pakeHuit

Onucanme:

B manno# mabopaTopHOit paboTe CTyAEHTH U3ydaT apXUTEKTYPY CBEPTOUHBIX
HetipoHHBIX ceTei (CNN) 1 mpuMeHST e€ I pelIeHUs 3aaqu pacio3HaBaHUS
nzobpaxenuii. PaboTa BkItodaeT co3nanue, 00y4eHUE U OLCHKY
npousBoauTenbHocTn CNN Ha mpumepe Habopa ganubix CIFAR-10.

3amanue:

1. Co3panue CNN:
o HmmoptupoBarh HEOOX0OAUMEIE OMOTNOTEKN (HAIPUMED,
TensorFlow umu PyTorch).
o Coznatp apxurekTypy CNN ¢ HECKOJIIBKUMHU CBEPTOUYHBIMU U
IYJIMHTOBBIMH CIIOSIMU.
2. OO0yueHue Mojaeu:
o 3arpy3uTh u MoAroToBuTh HaObOp naHHbIX CIFAR-10.
o OOyuuThs MOAENH HA 0OyUaromell BHIOOPKE.
3. OueHka NPpoOM3BOAMTETbHOCTH:
o OueHnTs MOJIETHh HA TECTOBOW BBIOOPKE, UCTIONB3YSI METPUKU
TOYHOCTH U TTOTEPH.
o BwusyanmusupoBaTh pe3yabTaThl padOTH MOJEIH Ha HECKOIBKHX
TECTOBBIX N300paKeHUSX.

HNHcTpyMeHTHI:

e Python, 6ubmmorexu TensorFlow wmu PyTorch, scikit-learn, Matplotlib.
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. dopmupyemas
Ne it ®opMBI TEKYIIEr0 KOHTPOJIS IIpumepsI THNIOBBIX 3aJaHUI
KOMIeTEeHIUs
7 IIncemenHsIi OT4YeT c | JlabopaTopHas padora: PazpaGoTka Moay/Is 1Jsl CO3TAHMA H 00yUeHHS
pe3yJibTaTaMu BBINIOJIHEHHBIX | MHOT0CJI0iiHOTO nepuentpoHa (MLP)
JTa0OpaTOPHBIX  3adaHUi 1o

paznmeny «OOydeHne HEHPOHHBIX
ceTen»

Onucanme:

B nanHo# 1abopaTtopHOii paboTe CTyIEHTHI pa3paboTarOT MOAYJh OUOIUOTEKH
IUTS CO3TaHUA U 00ydeHHs MHOTOCIoWHOTO nieprentpoHa (MLP). Pabora
BKITFOUAET peaTn3alliio OCHOBHBIX KOMITOHEHTOB MLP, Takux kak ciou, pyHKIINH
AKTHUBallU U aJITOPUTMbI O6y‘IeHI/IH, a TaKyK€ TECTUPOBAHUEC MOAYJIA HAa IPOCTOM
Habope JaHHBIX.

3aganmue:

1. Pa3paboTka KOMIOHEHTOB:
o PeanmzoBaTh knacc s HEHPOHHOTO CJOSI C BO3MOXKHOCTBIO
3aJaHMsl KOJMYECTBA BXOI0B U BBIXOAOB.
o PeanuzoBath Gpynkuuu aktusaruu (ReLU, Sigmoid).
o PeammzoBars ¢pyHkuuio noteps (Hanpumep, Mean Squared Error).
2. Co3pnanue MLP:
o Cobparb MLP u3 co3gaHHbIX ci10€eB U (GYHKIUI aKTUBAIINH.
o PeanmmzoBarh MeTOM A IPSIMOTO U OOPATHOTO PaCIPOCTPaHEHHUSI
(backpropagation).
3. OOyueHue M TeCTHPOBAHME:
o Hammcars ckpunt ans o6yuenust MLP Ha HaGope JaHHBIX
(mampumep, XOR win Iris).
o OI1eHUTh TPOU3BOIUTEIBHOCTh MOJICIH HAa TECTOBOM BBIOOPKE.

HNHcTpyMeHTHI:

e Python, 6ubmmotexn NumPy.
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JlabopaTopHas pa6ora: PazpadoTka Moxysi A1 co30aHUsI U 00y4YeHUs!
cBEPTOYHBIX HelipoHHBIX ceTeid (CNN)

Onucanme:

B nanHoii 1abopatopHoil paboTe cTyIeHTHI pa3paboTar0T MOAYJIb OMOTHOTEKH
IUTSL CO3TaHUA U 00y4deHHs CBEPTOUHBIX HeHpoHHBIX ceTeil (CNN). Pabora
BKITIOYACT peaii3alniio OCHOBHBIX KOMIOHEHTOB CNN, TaknX Kak CBEPTOUYHBIC U
ITyJIMHI'OBBIC CJIOH, q)YHKHI/II/I AKTHUBAllMH, a TAK)XKC TCCTUPOBAHNUEC MOAYJIA Ha
Habope nmanabx CIFAR-10.

3aganmue:

1. Pa3paboTka KOMIOHEHTOB:
o PeanuzoBarp kiacc aist CBEPTOYHOTO CII0S C BO3ZMOKHOCTBIO
3aJlaHus KOJMMYeCTBa PIIBTPOB, pa3Mepa (PriIbTPOB U IIara.
o PeanuzoBath Knacc A MyJIMHTOBOTO CJIOS (MaKC-IIyJIUHT).
o PeammzoBats Qpynknuu aktuBarmu (ReLU).
2. Co3pnanue CNN:

o CoOparb CNN H3 co31aHHBIX CBEPTOYHBIX M MYJIHMHTOBBIX CJIOEB.

o PeanmusoBars MeTOA AT IPSMOTO U 0OPATHOTO
pacnpocTpaHeHusl.
3. OOyueHue M TeCTHPOBAHME:
o Hamwmcats ckpunt ans o0yuennss CNN Ha Habope JaHHBIX

CIFAR-10.
o OueHuTh MPOU3BOAUTEIHLHOCTH MOJICIIM Ha TECTOBOM BEIOOPKE.

HNHcTpyMeHTHI:

e Python, 6ubmmotexn NumPy.
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. dopmupyemas
Ne i DopMBbI TEKYIIET0 KOHTPOJIS IIpuMepsI TUOBBIX 3aJaHU I
KOMIeTEeHIUs
9 [ocemenue Nel. Ydacrtue B myOauMUHBIX TIPOGOPUCHTAIIMOHHBIX MEPOTIPUSATHUSIX,
PO OPUCHTAIIMOHHBIX npoBoAuMbIX Ha Tepputopuu PI'Y um. A.H. Kocbiruna.
MEPOIPUATHI

No2. Yyactue B myONUYIHBIX MTPO(OPHUEHTAIIMOHHBIX MEPOIIPHUSTHSX, IIPOBOIMMBIX
BHe Tepputopuu PI'Y um. A.H. Kocsiruna.

10 Yyacrue (mocTmkeHus) B | YuacTue WIM TPU30BOC MECTO B XaKaTOHEC WIA WHOM COPEBHOBAaHHU C
po(ecCHOHAIBHBIX KOHKYpCaX odunmansHeM yyactueM PI'Y um. A.H. Koceiruna

11 Hayunas w/mnm mpaktudeckast | YdacTue B HAYIHOW KOH(EPEHINH MIIM WHOM HAYYHOM MEPONPHUATHH B Ka4eCTBE
pabora npeacrasutens PI'Y um. A.H. Koceiruna

5.2. KpI/ITepI/II/I, IOKaJIbl OOCHUBAHHA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH !

Kpurtepnn n mkansl oneHuBaHUS (OPMUPYIOTCS B COOTBETCTBHH C OTPaHMYCHUSIMH METOIMKOH HMCHONB30BaHHS OaJUTbHO-PEHTHHIOBOW CHCTEMBI TPH
peanu3aluyd OCHOBHBIX MPOQECCHOHANBHBIX 00pa30BaTelbHBIX MPOrpaMM BhICHIETO 00pa3oBaHusi MHCTHTyTa HMH(GOPMALMOHHBIX TEXHOJOTHMH M LUPPOBOH

TpaHCHOpPMaIIHH.

Kpurepum onieHuBaHus ¥ NpPaBujia HaUKMcjaeHus 6awioB 3a KPM
Tun Hauyucienue
KonTpoabHbie Bajt nim
KOHTPOJIbHO- | HammeHoBaHue 0asIoB
- CPOKH U AUANa30H
PEeNTHHIOBOIO KPM IIpaBuia HauncieHus: 6aJ10B nocJie 6
IKAJa 3PO3UHU aJI0B
MeponpuATHS 3aBepLIeHUs
0aJ1JI0B
arrecTanuu
[Tpuka3 nim PacniopsbkeHne o BKIFOUCHUH MEPOINIPUSATHH B yUeOHBIH ITpolece, HaInine
OTMETKH 0 MocenieHnu Meponpusarus. [loarsepxaeHre oT JUPEKTOPA HUHCTUTYTA O
VyacTHe B COOTBETCTBHU MEPOTPHATHS MTPOYHITIO TOATOTOBKH.
Tocemenze mpod My OJINIHBIX bast 3a KPM onpenensiercss Kak OTHOIIEHHE KOJTMYECTBA OCEIIEHHBIX MEPOIPUATHH K
H P MEpPONPUATHSX, ITPOBEAECHHBIM. MepOoNnpusTHE 3aCUUTHIBAETCS KaK IMOCEMIEHHOE IPU YCIIOBUHM aKTUBHON
OPHEHTAallHOHHBIX Her . Her 1-5
JURE—— MIPOBOJUMBIX Ha paboThl 00yUaromEerocsi HA MEPONPHUATHH: O3BYYHBaHUE BOIIPOCOB, yJacTHE B
porip Teppuropuu PI'Y JMCKYCCHSIX, POSIBIICHUH MPU3HAKOB ¢(hOPMHUPOBAHHOCTH COOTBETCTBYIOIINX
nM. A.H. Kocreirnna KOMIICTCHIIMH 1 T.II.
KPM MOXeT OBITh YYTEHO 10 BCEM JUCITUTUIMHAM,
ncnone3ytommmM BPC.
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Kputepun onieHuBaHus 1 MpaBuJja Hauncjaenus 0amios 3a KPM

Tun KOHTDOMBHDIE Hauucaenue B
aJ1 WIH
KOHTPOJIbHO- | HammeHnoBanme P 0as10B
. CPOKH H AMANA30H
PEeTHHIOBOIO KPM IIpaBuia HauKcyIeHns 6a110B nocJjie 6
IIKAaJ1a 3pO3UH aJ1110B
MeponpUuATHS 3aBepLICHUs
0aJ1JI0B
arrecralnuu
[pukas nnm PacniopsbkeHne 00 y9acTHH B MEPOTIPUSITUN, HATMIHE TOTBEPIKICHHS
nocerieHus Mepornpusatus. [lonTBepkIcHHE OT AUPEKTOPA HHCTUTYTA O COOTBETCTBHUU
Yuactne B MEepONpUATUS IPOGHIIIO IIOATOTOBKH.
My OJIMIHBIX .
MEPOIPHSITHSX bamt 3a KPM onpenensieTcss Kak OTHOUICHHE KOJMUYECTBA MOCEIIEHHBIX MEPOIPUATHH K
- ogollﬁme BH’G Her [IpOBeIEeHHBIM. MeponpusaTHe 3aCYUTHIBAETCS KaK [TOCEIEHHOE IIPY YCIIOBUU AKTUBHOM Her 1-4
T(I:ppmopnn PIY paboThl 00yUarOLIErocsi HA MEPOIIPUATHH: 03BYYHUBAHUE BOIIPOCOB, yUacTUE B
HCKYCCHSIX, TIPOSIBIICHUU MPU3HAKOB C(HOPMUPOBAHHOCTH COOTBETCTBYIOIINX
uM. A.H. Koceirnna AHCKY - 1P P ¢ DMHP yrom
KOMIICTCHIIMA U T.II.
KPM moxeT OBITh YYTEHO 110 BCEM AUCIUILTHHAM, HCIonb3yiomuM bPC.
[puka3 wmm PacnopspkeHre 00 OpraHu3alyy W/HWIH YIaCTHHA B MEPONIPUATHH. JIOKYMEHTHI, TIOATBEPKIAIOIITIC
y4acTHe U pe3ybTaThl yuacTrs. COOTBETCTBUE COMCPIKAHUS JUCIUTUTUHBI M MEPOTIPUSITHS OTPEICIIACT
VuacTie win peanu3yonui TUCIUIUINHY IpenoaaBaTeib. banisl 3a MEpoNIpUATHS OIPEAEIISI0TCS PeaIN3yIOIUM TUCIUIUTUHY
Nperno/iaBaTeieM Ha OCHOBAHUH NPEIOCTABICHHBIX JOKYMEHTOB.
MIPHU30BOE MECTO B
VYyactue XaKaTOHE WM UHOM KPM MoxeT ObITh yU4TEHO TOJILKO B OJIHOUM TUCIUTIUINHE, Hcnonb3yommeld BPC (o BeiOOpy cTyaenTa).
(mocTrokeHus) B COpPEBHOBAHWH C u
HpO(l)CCCI/IOHaJ'ILHLIX O(I)I/ILII/IaJ'ILHBIM eT O6y‘{aIOH.[I/II\/'IC$[ MMposABUII HpO(i)eCCI/IOHaJ'IBHLII\/'I IMOJAXOJ K BBIIIOJIHECHHUIO KOHKYPCHOI'O
KOHKYpCax y4acTueM 3a[laHus, 3aHUT IPU30BOE MECTO WIIH €r0 KOHKYpPCHAs paboTa BBITOJTHEHA Ha BEICOKOM 1-2
PIr'Y um. A.H. po(eCCHOHATBHOM YPOBHE 0€3 rpyObIX OIMIHOOK.
Koceirnna N Ha
OOydJaronIuiicsi y9acTBOBaNl B KOHKYPCE, BEIIOJHII KOHKYPCHOE 3a/IaHHe TIOJTHOCTBIO U
B cpok. OHako ero paboTa CoAepKUT OMUOKH, TOMapKH WJIH HE COOTBETCTBYET 0-1
TEMAaTHUKE AUCIIUTLIUHBIL.
. CeptuduKaT Wi HHbIC JOKYMEHT, TIOATBEP)KIAIOIINEC YIACTHE U PE3YJIbTAThI YUACTHS B HAYYHBIX KOH(DEPEHIIUIX
Hayusas u/mm Yuactue B Hay4HOH WJIA MHBIX HAYYHBIX MeporpusTusx. COOTBETCTBHE COMEPIKAHUS UCIUIUINHBI M TPOIICIIETO 00YICHUS ONpeaessieT
NpaKTHYeCKas KOH(bepeHIIH WK Her peanu3yoNi JUCIUIUINHY IpenoaaBaTeib. banisl 3a MEpOIIpUATHS OIPEACIIIOTCS PEATH3YIONINM JUCIUTUINHY
pabota MHOM Hay4HOM TIpenoiaBaTeIeM Ha OCHOBAHHH MPEJOCTABICHHBIX JOKYMEHTOB.

MEPOIIPUATUH B
KauecTBe

KPM MoXkeT ObITh yY4TEHO TOJIEKO B OJIHOUM TUCIUIUINHE, Hcnonb3yomel bPC (o BeIOOpy cTymenTa).
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Kpurtepun oueHuBaHNs M IPABUJIA HAYNcIeHus 0a10B 3a KPM
Tun KOHTDOMBHDIE Hauyncienue B
aJLI1 W
KOHTPOJIbHO- | HammeHnoBanme P 0as10B
. CPOKH H AMATA30H
PEeTHHIOBOIO KPM IIpaBuia HauKcyIeHns 6a110B nocJjie 6
IIKAaJ1a 3pO3UH aJ1110B
MepONpPUATHSA 3aBeplICHUA
0an0B
aTTecTAlMU
npencrasutens PI'Y OGyuaronuiics: peICTaBUIl AKTYAIbHYIO U OPUTHUHAIBHYIO PaboTy,
uM. A.H. Koceiruna COOTBETCTBYIOIYIO TEMATHKE JUCIUIUTUHEL, PaboTa 0OTMEUeHa PU30BBIM MECTOM, 3-4
WHBIM 3HaKOM OTJIMYHS WU MpeJcTaBisieT coboii uuTepec B pamkax UT-
HarpaBJIeHUsL. Jla
OO6y4aromuiics npeacTaBul GopMaltbHyr0 paboTy, He UMEIOIIeH MPU3HAKU HAayYHOH
pabotel. PaboTa comep kUt omuOKy, MPU3HAKY IUIarHaTa W He COOTBETCTBYET 0-2
Hay4YHOW TeMaTHKe 10 (OpMabHBIM IPH3HAKAM.
BhIHONIHEHHE [TucEMeHHbIH OTYeT Her Pabora BeImonHeHa monHOCTHIO. Het ommbok B pabdote. BoaMoxkHO Hamimyne Her 13-15
yueGHBIX 3a/aHuil | © pesylIbTaTaMu HEOOJIBIIIOTO OTKJIOHEHUS OT OJKHIAEMOTr0 Pe3yJIbTaTa, He SBISIONIHECS CICICTBHEM
BBINOTHEHHDIX HE3HaHUS WM HEIOHUMAaHUs Y4eOHOT o MaTepHaa. OOygaronuiicst moka3ain MOJTHBIH
Ta6OPATOPHBIX 00beM 3HaHHH, YMECHUIA B OCBOCHUH, MPOUAEHHBIX TEM U MPUMEHEHHE UX Ha IPAKTHKE.
3afaHni Pabora BBIIIONHEHA TOTHOCTHIO, HO NPHUMEHEH HeA()HEKTUBHBIA METOJI peLICHHSI. 9-12
JomynieHa ogHa ommoOKa WK 1Ba-TPH HEL0YETA.
JomynieHsl 6oiee 0AHOM OMIMOKU WK OoJiee ABYX-TPeX HENOUYETOB. 2.8
JomynieHsl rpy0ble o6k, PaboTa BEINONHEHA HE MOJTHOCTBIO 0-1
Omnpoc-auckyccus Her OO0yyaromuiics Jai MOJIHBIN, pa3BepHYThIM OTBET Ha TOCTABIIEHHBIN BOTPOC, MOKa3aHa Her 13-15
COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTE, IPOSBIISIONIASCS B CBOOOTHOM
OTIEPHPOBAHHH MOHITUSIMH, YMEHHH BBIICIHUTH CYILECTBEHHbIC H HECYILECTBEHHBIC €0
PU3HAKH, IPUYIUHHO-CIICACTBEHHBIC CBsi3H. OTBET QOpMYJIHpyeTCs B TePMUHAX HAYKH,
U3JI0XKEH JIUTEPATYPHBIM SI3BIKOM, JIOTHYCH, IOKA3aTeNIeH, AEMOHCTPHPYET aBTOPCKYIO
TIO3ULIUIO CTYJICHTA.
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OOyyaromuiicst 1aj MOJIHBIN, pa3BEePHYTHIA OTBET Ha TIOCTABJICHHBINH BONPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUI1 00 00BEKTE, TOKA3aTEIBHO PACKPHITHI OCHOBHEIE
MOJIOXKEHHUS TEMBI; B OTBETE NPOCIECKUBACTCS YETKasI CTPYKTypa, Jorudeckas
MOCJIE0BATENIBHOCTD, OTPaXKaIoIIas CYIIHOCTh PACKPBIBAEMBIX MOHITUMN, TEOPHIA,
siBlieHUi. OTBET N3JI0KEH JINTEPATypPHBIM SI3bIKOM B TEPMUHAX HAyKU. MOTYT OBITH
JIOMYIIEHBI HEOUETHI B ONPEICICHUN TIOHATHH, HCIIPaBICHHBIE CTYJCHTOM
CaMOCTOATENHHO B MPOIIECCE OTBETA.

OOyJatontuiics 1aj MOJHBIN, HO HEIOCTaTOYHO MOCIEI0BATENEHBIA OTBET Ha
MIOCTaBJICHHBIH BOMPOC, HO IIPU 3TOM MTOKAa3aHO YMECHHE BBIICITUTH CYIICCTBEHHBIC H
HECYIICCTBCHHBIC MIPU3HAKH U IIPHYUHHO-CIICICTBECHHEIC CBs3H. OTBET JIOTHYCH H
M3JI0KCH B TEPMHUHAX HAyKH. MOTYT OBITH HOMYIICHBI 2-3 OMIMOKH B OTIPEICIICHUN
OCHOBHBIX TIOHSTHH, KOTOPHIE CTYACHT 3aTPyIHACTCS UCTIPABUTH CAMOCTOSTEIBHO.

9-12

OOyy4arouuiicst 1an HeTOJHBII OTBET, PEJCTABISIONINN cOO0H pa3po3HEHHbIE 3HAHUS
10 TEME BOIIPOCa C CYLIECTBEHHBIMH OLIMOKaMH B onpenenenusx. [IpucyrcTByor
(hparMeHTapHOCTh, HEJIOTUYHOCTH U3NI0KeHUs. CTyIeHT He OCO3HAET CBSI3b JaHHOTO
MIOHATUS, TECOPHH, SIBICHUS C APYTUMU O0BEKTaMHU AUCIUIINHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AIMS U 10KA3aTeIbHOCTh U3JI0KEeHUs. Peub HerpaMoTHasl.
JlonoHUTENbHBIE U YTOYHSIONINE BOIIPOCH! MIPEofaBaTesls He IPUBOIAT K KOPPEKIIUH
OTBETA CTYJEHTA HE TOJIBKO Ha MOCTABIECHHBIM BOIPOC, HO U HAa IPYTHE BOIPOCHI
JUCLUTUIAHBL

2-8

5.3. IIpomexyTouHas aTTecTauus:

®DopMa IPOMeKYTOYHOH THnoBbIe KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUAJIbI ®opmupyemMasi KOMIETEeHIHUS
aTTecTaluu JUIs1 TIPOBE/IEHHUsI TIPOMEKYTOUHOIM ATTeCTAIMH:
OK3aMeH: Buuer 1: MK-2:
B yCTHOM (hopme 1o Ouieram WA-TIK-2.1
1. Yro Takoe HelipoHHas ceTh? OnuInuTe €& CTPYKTYPY M IPUHIKI PAOOTHL. WJI-TIK-2.2
2. Kaxkue Bupl QyHKIMI aKTMBAIUK UCTIONB3YIOTCS B HelpoHHbIX ceTsax? s wero | UI-TTK-2.3
OHHU HEOOXOAUMBI? NJA-TIK-2.4
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3. Uro takoe obpatHOe pacnpocTpaHenue omubOku (backpropagation) u kak 0OHO
npuMeHsieTcsl B 00y4eHUH HeHPOHHBIX ceTeit?
Buner 2:
1. KakoBBI OCHOBHBIE ATAIbl 00y4eHNsT HeHPOHHOH ceTn? ONHUIIITE KaXKABIH JTatl.
2. Uro takoe ¢pynkuus noteps (loss function) u 3a4eM oHa HCHOIB3YyeTCA B O0YUeHUH
HEHPOHHBIX ceTeil?
3. Kakum 00pa3oM MpoHUCXOAUT ONTUMHU3ALUS [TApaMETPOB HEHPOHHOM CETH B
nporecce ooydeHus ?
Bbuner 3:
1. B dewm cocrout mpobiema nepeodyderns (overfitting) B HelipoHHBIX ceTsax? Kakue
METOBI MPEIOTBPALICHHUS TepeoOyUeHHs BbI 3HaeTe?
2. Kakwue cyniecTByIOT METO/Ibl MHHIIMATU3AIMH BECOB HeHpoHHOI ceTn? Kakoii
METOJ MHULHAIN3ALUH Bbl ObI IPEIIOWIN U OYeMy?
3. Kak BrIOMpaTh KOTHMUYECTBO CKPBITHIX CIIOCB U HEWPOHOB B HEHPOHHOU ceTH?
Kaxwue daxTops! cnexyeT yauTsiBaTh?
Buner 4:
1. Yro takoe cBéprounsie HeripoHHbIe ceTrt (CNN)? B kakux obnactsx oHH Hanboee
3¢ heKTUBHEI?
2. Kakue oCHOBHBIE KOMIIOHEHTHI BKITIOYaeT B ceOst CBEPTOUHBIN cioi? Kak oHn
B3aMMO/JIEHCTBYIOT IIpH 00paboTKe N300paKeHUH?
3. Kaxue MeTO/bI HCTIONB3YIOTCS JJIsl YMEHBIICHHUS] pA3MEPHOCTH JJAHHBIX B
CBEPTOYHBIX HEMPOHHBIX CETSIX?
buaner 5:
1. Yro takoe pexkyppenTHble HeiiponHsle cet (RNN)? Kakue 3agaum oHu pemiaror

Haubosee d3pheKkTuBHO?




26

2. Kak npoucxomut nepenada MHGOpPMAIMH Yepe3 BpeMEHHbIE Iard B PeKypPEHTHON
HEWPOHHOU ceTh?

3. Kaxum oOpa3zom pemaercst mpoOiiemMa 3aTyxanus rpaauenta (vanishing gradient) B
PEKYPPEHTHBIX HEHPOHHBIX CETAX?

buaer 6:

1. Yro mpencraBisroT cOO0H peKyppeHTHBIE MOAETH BHUMaHus (Attention) B
KOHTEKCTe HEMpOHHBIX ceTei? Kak orm paborarot?

2. Kakue npenmyIecTBa U HEAOCTATKU UMEIOT PEKYPPEHTHbBIE HEMPOHHBIE CETH IO
CPaBHEHUIO C CBEPTOYHBIMU?

3. B uem 3akmogaercs mpobieMa J0JIroCpoyHOM 3aBUCUMOCTH B PEKYPPEHTHBIX
HeHpoHHBIX ceTsx? Kakue MeTobl peteHus 3Tol Ipo0iieMbl BBl 3HaeTe?

Bbujaer 7:

1. Yo Takoe remepaTuBHO-cocTa3aTenbHbie ceTH (GAN)? Kakue 3agaun oHn
permarot?

2. Kak yctpoena apxurekrypa GAN? Kakne KOMIOHEHTHI BKIIOYAET B ce0s1 Kaxkaast
n3 HuXx?

3. Kaxkue npuioxeHusi reHepaTUBHO-COCTS3aTENIbHBIX CETEH BBl MOXKETE HA3BaTh B
cdepe UCKYCCTBEHHOIO UHTEJIIEKTa?

buaer 8:

1. Yro Takoe aBTOKOIUPOBIIUKH (autoencoders) u Ui 4Yero OHU UCTIOJIB3YIOTCS?
Kaxue Tumel aBTOKOTUPOBIIMKOB CYIIECTBYIOT?

2. Kak npoucxoaut oOydeHue aBTOKOAUPOBITUKOB? Kakoii mpHHIUT paOOThI
HCIIONIB3YeTCs?

3. Kakue MNPUMCHCHUS aBTOKOAUPOBIIUKOB B HCprOHHLIX CETSIX BBl MOXKETE Ha3BaTh?

buaer 9:
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1. Yro mpencraBisaoT coboit pexyppeHnTHbie aBTokoauposmukn (RAE)? Kak orn
paboTaroT U B KaKuX 3a7jadaX OHH UCTIONB3YIOTCS?

2. Kak npoucxoaut nepeaada MHGOpPMAIMU B PEKYPPEHTHOM aBTOKOAHPOBIIUKE?
Kakum 00pa3oM OH peKOHCTPYHUPYET BXOIHBIC TaHHBIC?

3. Kakue mpenmyiiecTBa UMEIOT PEKYPPEHTHBIE aBTOKOMPOBIIUKH MO CPABHEHHUIO C
OOBIYHBIMH aBTOKOAMPOBIIIHKAMU ?

Buaer 10:

1. Yo Takoe rirybokoe odydenue ¢ nmoakperuienneM (Deep Reinforcement Learning)?
Kaxue 3amaum oHo pemaer?

2. Kak ycTpoeHa apXUTEKTypa HEHPOHHON CeTH IS TITyOOKOTO 00YyIeHus C
noaxkperieHneM? Kak mpoucxoIuT B3aUMOJEHCTBUE areHTa ¢ OKPY Karolen
cpemoi?

3. Kaxum 00pazom nmpoucxoaut o0ydeHue areHTa B TTy00KOM 00yUeHHH C
nonkperuienneM? Kak ontuMusupyeTcs ero cTpaTerus AeiCTBUi?

Buaer 11:

1. Kakue MeTonbl HCTIONIB3YIOTCA AJIS1 ONTUMHU3ALMK TUIIepIapaMeTpOB HEHPOHHBIX
cereil? ONMUIINTE UX OCHOBHBIE IPUHIHMIIBI PAOOTHI.

2. B dem 3axmouaetcs Meton apornayta (dropout) B HelipoHHbBIX ceTsax? Kak on
MIOMOTaeT NPeAOTBPATHTh IepeodyueHue?

3. Uro Takoe perynspusalysl B KOHTEKCTE HEUPOHHBIX ceTeli? Kakue MeToabl
perynspu3aniy Bel 3HaeTe?

buaer 12:

1. Yro Takoe cBepToUHBIe aBTOKOMMpOBIIUKH (Convolutional Autoencoders)? Kakue
3a/1a4¥ OHM PEIIAOT U KaK paboTarT?

2. B dem ominmyme MeXIy CBEPTOYHBIMH aBTOKOAMPOBIIMKAMH U KJIACCHYECCKHUMHU
ABTOKOJMPOBILUKAMU?
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3. Kakue nmpenmyIiecTBa UMEIOT CBEPTOYHBIC ABTOKOJIUPOBIIUKH 110 CPABHEHHIO C
KJIACCUYECKUMH aBTOKOUPOBIIUKAMU?

Buaer 13:

1. Yro mpencraBisoT coboit pexyppeHnTHbie aBTokoauposmukn (RAE)? Kak orn
paboTarOT M B KaKKX 3a7]a4yaX OHH UCTIOIb3YHOTCS?

2. Kak npoucxoaut nepeaada HHPOPMAIMK B PEKYPPEHTHOM aBTOKOIMPOBINUKE?
Kaxum 06pazom OH peKOHCTPYHPYET BXOAHBIE TaHHBIE?

3. Kakue mpenmyIiecTBa UMEIOT PEKYPPEHTHBIE aBTOKOMPOBIIUKH MO CPABHEHHUIO C
OOBIYHBIMH aBTOKOIUPOBIIUKAMHU?

buaer 14:

1. Yo takoe riybokoe oOyueHue ¢ noakperieHueM (Deep Reinforcement Learning)?
Kaxkue 3amaum oHo pemaet?

2. Kak ycTpoeHa apXUTEKTypa HEHPOHHON CeTH IS TITyOOKOTO 00yIeHus C
nonkperuienneM? Kak mporcxoauT B3auMOJICHCTBHE areHTa ¢ OKpYyXKarolen
cpemoi?

3. Kakum 00pa3om mponucxoaut o0ydeHre areHTa B TITyOOKOM 00ydeHUH ¢
noskperuiennemM? Kak onTuMu3upyeTcs ero cTpaTerus AeiCTBU?

Buaer 15:

1. Kakwne MeToAbl UCTIONB3YIOTCS IS ONITUMHU3AIINH THTIEPIIapaMeTPOB HEHPOHHBIX
ceteit? ONMUIINTE UX OCHOBHBIE MPUHITUITBI pAOOTHI.

2. B dem 3axmouaetcs Meto] aporayta (dropout) B HelipoHHbBIX ceTsax? Kak on
IIOMOTaeT MPeOTBPATUTH MepeodyIeHne?

3. Uro Takoe peryJyspu3salisl B KOHTEKCTE HeUPOHHBIX cereli? Kakue MeTo bl
peryyspu3anuu Bbl 3HaeTe?

buaer 16:
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1. Kaxk yctpoeHsl reHepaTuBHO-cocTs3aTenbHbie ceTi (GAN)? Kakue 3amaun onn
pemIaroT 1 Kak padoTarT?

2. B d4em 3akirouaeTcs MPUHIUI PAa0OTHI ApXUTEKTYPhI TeHEpaTOpa U
nuckpumuHatopa B GAN?

3. Kakum 00pa3om mpoucxoaut o0ydeHHe reHepaTUBHO-COCTA3aTEIbHBIX CETCH?

Bbuaer 17:

1. Yro Takoe MEeTO[ OMOPHBIX BEKTOPOB (SVM) 1 Kak OH MPUMEHSETCS B KOHTEKCTE
HEUPOHHBIX ceTer?

2. B uem 3akmouaercs uaes MHoOrocnolHoro nepuentpona (MLP)? Kakue mpobieMsr
OH MOXET pelaTh?

3. Kakue MeTop1 MHUIMATU3AINHI BECOB HCIIONB3YIOTCSA B HEMPOHHBIX ceTiax? Kak
WHHULNAIN3AMs BECOB BIMAET Ha Ipouecc 00yueHus?

buaer 18:

1. Kakue Tunsl (yHKIWH aKTHBAIMN UCTIONB3YIOTCS B HEHPOHHBIX ceTsix? Kakue
0COOEHHOCTH Y Ka)KI0ro Turia?

2. Uro takoe obOpaTHOe pacrpocTpaneHue omuoOku (backpropagation)? Kakum
00pa3oM OHO MCHOJB3YeTCs AJIsl 00ydeHHs] HEHPOHHBIX ceTen?

3. Kak nmpoucxomuT mpoliecc ONTUMHU3AIAY TapaMeTpOB HEHPOHHOM CETH C
WCTIOJIb30BaHUEM TPAJUEHTHOTO CITycKa?

Buaer 19:

1. Kaxkue cymiecTByIOT METOABI PEryJIsIpU3allii B HEUPOHHBIX ceTax? Kakue
poOJIeMbl OHU PELIAOT?

2. Yro Takoe METOJbl ONTUMH3AIINY B HEHPOHHBIX CETAX? YKaXKUTE HECKOJIBKO
M3BECTHBIX METOOB ONITUMHU3AIIMHU B OOBICHUTE WX MIPUHIINI PabOTHI.

3. B uem cocrout npobiema B3pbIBa U 3aTyXaHUS TPAJUEHTOB B 00y4YEeHUH
HEHPOHHBIX ceTeil? Kakue MeToIbl HCTIONB3YIOTCS IS €€ PereHHs ?
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Buaer 20:

Uro Takoe pekyppenTHbIe HelipoHHBIE ceTH (RNN)? B xakux obmactsx oHH
Hanboiree > HEeKTUBHBI?

Kakum o0pa3zom paboTtaer MexaHu3M BHUMaHUs (Attention) B peKyppeHTHBIX
HeHpoHHBIX ceTsax? Kakue mpenmMyliiecTsa OH npeaocTaBisieT?

Urto npencTapmisioT co0oi peKyppeHTHbIe Mozeny BHUManng (RAM) u kak oHH
MIPUMEHSIOTCS B 00pabOTKe TTOCIIeIOBATEIIBHOCTEH TaHHBIX ?

5.4. Kpurepun, mKaabl OHEHUBAHUS IPOMEKYTOUHOM aTTECTallMN Y4EOHON AUCIMIUIMHBI/MOTYJIS

Pe3ynpraT mpoMeKyTOYHOW aTTeCTalluK ONPEAEIIeTCs KaKk COOTBETCTBHE CyMMBI HAOpaHHBIX PEHTHHIOBBIX 0AJIOB 32 KOHTPOJIBHO-PEHTHHTOBEIC
MEpONPUATHS TEKYIIEH aTTeCTallii 1 KOHTPOJIBHO-PEHTHHIOBBIX 0AJIOB, HAOpaHHBIX 32 MPOMEKYTOUHYIO arTecTanuio. OmeHKa Mo JUCIUILIHHBI BBICTABIISCTCS B
cootBeTcTBUH ¢ CHUcTEMOIt OLICHUBAHUSA PE3YJIbTATOB TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ aTTeCcTanuu, ONMCaHHOU B JaHHOM OOKYMCHTEC, a TaK¥XKXEC B
COOTBETCTBHHU ¢ METOANKON MCIIOJIB30BaHMS OAIIBHO-PEHTHHIOBOW CHCTEMBI IIPH peaTi3allii OCHOBHBIX MPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX IIPOrPaMM
BEICIIIEro oOpazoBaHus THCTHTYTa MHPOPMAIIOHHBIX TEXHOIOTHIA U IU(PPOBON TpaHCGHOPMAITHH.

®opMa NPOMeKYTOYHOM

IIIkaJbl oleHUBaHUSA

—  JIEMOHCTPHpPYET 3HAHUS, OTIUYAIOIINECS TITyOMHOMN U COJIeP>KaTeIbHOCTbIO, AaéT
TIOJIHBIM MCUEPIIBIBAIOLIMK OTBET, KAaK HA OCHOBHBIE BOIIPOCHI OMleTa, TaK U Ha
JIOTIOTHUTENbHBIE;

—  JIOTWYHO ¥ JIOKa3aTeJIbHO pacKphIBaeT MpoliieMy, IPeIoKeHHYIO B OuieTe;

—  CcBOOOJHO BBITOJIHAET MPAKTUYECKHE 3aJaHHs TOBBIIIEHHOMN CII0KHOCTH,
NPeayCMOTPEHHbIE IPOrPaMMON, IEMOHCTPUPYET CUCTEMHYIO paboOTy ¢ OCHOBHOM 1
JIOTIOJTHUTENBHOU JTUTEPATYPOH.

OTBeT HE CONEPKUT (PAKTHUECKUX OMMNOOK U XapaKTepHU3yeTcs TIIyOHHOM, TOIHOTOM,
YBEPEHHOCTBIO CYXJICHU, HIUTIOCTPUPYETCS IPUMEPAMH, B TOM YUCIIe U3 COOCTBEHHON
MIPAKTHUKH.

aTTecTaluu
Kputepun oneHnBaHus
HaunMeHoBaHHE OIIEHOYHOI'O Ioay4ennnie
cpeacraa PeiTHHIOBbIE 0AJIIBI
VY CTHBIHN DK3aMeEH 10 OuileTaM OO0yyvaromuics: 21-30
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®DopMa NIPOMeKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepumn onneHuBaHus

IMIxanasl onleHUBaAHUS

IMony4yenubie
peiiTHHIOBbIE 0AJIBI

OO0yyaromuiics:

—  TIOKa3bIBAET JIOCTATOYHOE 3HaHWE Y4eOHOTO MaTepuasa, HO JOITyCKaeT
HECYIICCTBCHHBIC (DAKTHYCCKUE OIUOKU, KOTOPHIE CITIOCOOCH UCTIPABUTh
CaMOCTOSITETILHO, OJlarofaps HaBOSIIEMY BOIIPOCY;

—  HEAOCTAaTOYHO pacKphiTa MpodiiemMa Mo 0JHOMY U3 BOIPOCOB OunerTa;

—  HeIOCTAaTOYHO JIOTHYHO IOCTPOEHO M3JI0KEHHE BOIIPOCa;

—  YCHENIHO BHIMOJHAET MPEIyCMOTPEHHBIE B POTPaMME IPAKTUIECKUE 3aaHUs
CpemHel CI0KHOCTH, aKTHBHO pa00TaeT ¢ OCHOBHOM JINTEPATYPOH,

—  JE€MOHCTPHUPYET, B LEJIOM, CHCTEMHBIN MOAXO K PELICHUIO MPAKTUYECKUX 3a7a4, K
CaMOCTOSITEIILHOMY TTOTNIOJTHCHUIO U OOHOBJICHUIO 3HAHUI B XOJI¢ ATbHEUIICH yueOHOH
paboThI U podecCHOHATBLHOMN JACATETBHOCTH.

B oTBeTe packpbITO, B OCHOBHOM, CO/IepKaHUe OnieTa, IMEIOTCS HETOYHOCTH TPH
OTBETE Ha IONOJHUTENbHBIE BOIPOCHL.

11-20

OO0yyaromuics:

—  TIOKa3bIBaeT 3HaHMS (HParMEeHTapHOI'0 XapakTepa, KOTOPbIe OTIMYAI0TCS
MOBEPXHOCTHOCTBIO U MAJIOH COJIEPKATEIBHOCTBIO, IONMYCKaeT (hakTHIECKUe rpyobie
OIINOKHU;

—  He MOXXeT 000CHOBATh 3aKOHOMEPHOCTHU H MIPUHLHIIBI, OOBSICHUTDH (aKTHI,
HapyIlIeHa JIOTUKA U3JI0KEHHSI, OTCYTCTBYET OCMBICIIEHHOCTD MPEICTABIIIEMOTO
MaTepuaa, IpeJCTaBIeHUs O MEXITPEIMETHBIX CBA3SIX Clla0ble;

—  CIpaBISIeTCA C BBIMOJHEHHEM MPAKTHUYECKUX 3aJaHUH, TPEeTyCMOTPEHHBIX
MPOrpamMMOi, 3HAKOM C OCHOBHOU JIUTEPATypOH, peKOMEHIOBAHHOI MpOrpaMMoii,
JOITyCKAEeT MOTPELIHOCTH ¥ OIIMOKY IPH TEOPETUUYECKUX OTBETAaX U B XOJI€
MIPAKTHYECKOHN paboTHI.

Conepxanue Ouera packpbITo ci1abo, UMEIOTCSl HETOYHOCTH IPH OTBETE Ha OCHOBHBIE
JOTIOJTHUTENIbHBIE BOIIPOCHI OMIIETa, OTBET HOCUT PENPOAYKTHBHBIA XapakTep.
HeyBepenHo, ¢ 601bIIMMY 3aTPYTHEHUSIMH PelIaeT NMPaKTHYECKHUE 3a/1a4H WIN HEe
CIIPABIISIETCS] C HUMH CaMOCTOSITENTBHO.

6-10




32

®DopMa NIPOMeKYTOYHOM

IMIxanasl onleHUBaAHUS

aTTecTanuu
Kpurepumn onneHuBaHus
HanMeHoBaHUE OLIEHOYHOT' O Ioay4ennbie
cpeacraa peiiTHHIOBbIE 0AJIBI
OO0yyaromuiicsi, 00HAPY>KHUBAET CYIIECTBEHHBIE TIPOOEIHl B 3HAHUSIX OCHOBHOTO 0-5

y4e0OHOro MaTepuaa, I0IMyCcKaeT IPUHITUITHATbHBIC ONIHMOKH B BHITIOJTHCHUU
MPETyCMOTPEHHBIX MPOTPAMMO¥ MPaKTUICCKUX 3ajaHuii. Ha 00nbiryro yacTh
JIOTIOJTHUTENBHBIX BOIPOCOB 10 COJEPKAHUIO K3aMEHa 3aTPYIHSETCS 1aTh OTBET WU HE
JTAET BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3YIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTeCTallUU.

B coorBerctBUM ¢ MeTOAMKOI HCHONIB30BaHUS OaNTbHO-PEUTHHTOBOW CHCTEMBI TIPU
peanu3ali OCHOBHBIX NMPO(ECCHOHANBHBIX 00pa30BaTENbHBIX MPOrPaMM BbICIIEr0 0Opa30BaHUs
WNuctruTyTa nHGOPMAIIMOHHBIX TEXHOJIOTUH U IUPPOBON TpaHC(hHOpMAIMHK, OIIEHKA 110 JUCIUILIMHE
BBICTaBIISIETCS 00YYAIOIEMYCsl C yUETOM Pe3y/IbTaTOB TEKYLIEH U IPOMEKYTOUHON aTTECTalUH.

®opma KOHTPOJISI 100-6ananHas cucrema IsTudannbHas cucrema
Texkymmii KOHTPOJIb:

- OIIPOC-AUCKYCCHSA IO pa3esiaM 0 — 30 6annos 3a4TEHO/HE 3aUTECHO
- MUCBMEHHBIN OTYET IO 0 — 25 Gannos 3a4TeHO/HE 3aYTEHO
n1abopaTOpHBIM paboTaM
- MOCeIIEHUE MPO()OPUCHTAIIMOHHBIX 0 -9 6amos 3aYTCHO/HE 3aYTCHO
MEpOIPUATUN
- ydacTue (JOCTHKCHUS) B 0 — 3 Gamna 3aYTCHO/HE 3aYTCHO
npodecCHOHANTBHBIX KOHKYPCax
- Hay4YHAas W/WITU TIpaKTHIecKast 0 — 3 bamna 3a4TeHO/HE 3aYTEHO
pabota

HpOMe;RyTO‘{HaH arreCcranmd:

- YCTHBIH SK3aMeH To OmiieTamMm 0 — 30 6ammoB 3a4TeHO/HE 3aYTEHO

HToro 3a nucuunjinuy

JK3aMeH 0 - 100 6amoB OTJINYHO, XOPOIIIO,
YIIOBJIETBOPUTEIBHO,

HCYIOBJICTBOPUTCIILHO

HOJ'Iy‘lCHHbIﬁ COBOKYHHBIﬁ PE3YyIbTAT KOHBEPTUPYCTCA B HHTI/I6aJ'IJ'ILHy}O CUCTEMY OLICHOK B
COOTBCTCTBHUHU C Ta6JII/IL[eI>'IZ

100-6anabpHas cucremMa I[IaTubdannbHas cHcTEMA (OIEHKA MO AUCIUIIIIHHE)
IK3aMeH
85 — 100 6amnos OTIIMYHO
70 — 84 Gannos XOPOIIIO
55 — 69 GamioB yIIOBIIETBOPUTEIHHO
0 — 54 6annos HEYJIOBIIETBOPUTEIEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanust mnporpamMmbl INpeaycMaTpUBaeT MCIOJIb30BaHUE B Ipolecce OOyueHus
CJIEAYIOIIMX 00pa30BaTeIbHBIX TEXHOIOTHIA:

— TPOEKTHAs IEATEIbHOCTB;

— TNPOBEJICHNE NHTEPAKTUBHBIX JIEKIIUI;

— TpYNIOBBIX AUCKYCCHUH;

— TIOUCK U 00paboTKa MH(OpMAIMH ¢ HCTIOJIb30BaHHeM ceTu MHTepHeT;

— JIUCTaHIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUY;

— TPUMEHEHHE HIIEKTPOHHOTO 00YyUEHUS;

— HCII0JIb30BAHUE HA JIEKIIMOHHBIX 3aHATHUSAX BUJIEOMATEPHATIOB M HATJISTHBIX TOCOOUIA.
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7. IPAKTUYECKASA ITIOAT'OTOBKA

[TpakTudeckasi MOATOTOBKA B paMKax y4eOHOW AMCIUILIMHBI PEATH3yeTCs MPU MPOBEACHUN
7a0OpaTOPHBIX 3aHATUH, CBS3aHHBIX C Oyaymiedl MmpodecCHOHAIBHOW JesATEeTbHOCTHIO
(ITyOnuuHbIe JEKIUMK)  TOCKOJBKY OHHM  MPEeAyCMaTpUBAIOT Tiepenady uHQopmaiuu
oOydJaronumcs, KoTopas HeoOXxoauma il NOpUoOpeTeHus oO0menpodecCHOHAIBHBIX U
poheCCUOHAIBHBIX KOMITETSHITUH.

8. OPI'AHU3ALIIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

[Ipy oOy4yeHMM JIMI] C OTrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSl W HMHBAJIHJIOB
UCTIONIL3YIOTCSl TIOJXObI, CIIOCOOCTBYIOIIHME CO3JaHHI0 Oe30aphepHOil 00pa3oBaTEIBHON Cpebl:
TexHOJIOTUH auddepeHnnanu 1 WHIUBUIYaTIbHOTO OOYyYeHHS, TIPUMEHEHUE COOTBETCTBYIOIIHX
METOAMK 10 paboTe C WHBAIMIAMH, HCIOJIb30BAHUE CPEICTB JUCTAHIIMOHHOTO OOIICHUS,
NPOBE/ICHUE JIOTIOJHUTEIILHBIX WHIUBUAYAIBHBIX KOHCYJIBTAIMHA 10 U3y4aeMbIM TEOPETHYCCKUM
BOMPOCAM M TPAKTUYECCKUM 3aHITHSAM, OKa3aHHE MOMOIIM IPH IOJArOTOBKE K MPOMEKYTOUHOM
aTTECTAIlHH.

[Tpu HeoOXoauMocTH paboduas mporpamMMa JAMCIUIUIMHBI MOXET OBITh aJanTHpPOBaHA IS
obecrieueHHs: 00pa30BaTEIBHOTO MPOIIECCca JIMIAM C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU 3/I0POBbS, B
TOM YHCJIC JUIS AUCTAHIIMOHHOTO O0YYCHUS.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTEIIbHBIC MaTEpUAbl TPEACTaBISIIOTCS B (opMmax,
JOCTYITHBIX JUISI H3YYEHUS CTYICHTAMH C OCOOBIMH 00pa30BaTEIbHBIMK MOTPEOHOCTAMHU C YUETOM
HO30JIOTMYECKHUX TPYI HHBAJIHUJIOB!

JIns MOATOTOBKM K OTBETY HA MPAKTHYCCKOM 3aHATHH, CTYACHTaM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBBSI CPE/IHEE BPEMsl YBEIMYHMBACTCS 10 CPABHEHHIO CO CPEAHMM BPEMEHEM
MOATOTOBKUA OOBIYHOTO CTY/ICHTA.

JIJ1st CTyIEHTOB C MHBAIMTHOCTHIO MITH C OTPAaHHYECHHBIMH BO3MOKHOCTSIMH 3/I0pOBBs hopma
NPOBEICHUS TEKYIIEH U IIPOMEXYTOYHON aTTECTAlMU YCTAHABIMBACTCS C YIETOM WHIUBUIYATbHBIX
ncUX0(pH3MUECKUX O0COOCHHOCTEH (YCTHO, MUCHhbMEHHO Ha OyMare, MUChbMEHHO Ha KOMIIBIOTEPE, B
¢dbopMe TeCcTUpOBaAHUS U T.I1.).

[TpomexyTouHasi aTTecTalys MO AUCIUIUIMHE MOXET MPOBOJAMUTHCS B HECKOJBKO ITAIOB B
dbopMe pyOeKHOro KOHTPOJIS IO 3aBEPIICHUIO H3YYEHHUS OTMACIBHBIX TEM IMCHUIUIMHBL [lpn
HEOOXOJIMMOCTH CTYJCHTY TPEIOCTABIISETCS JOMOJHUTEIBHOE BPEMsl ISl MOJATOTOBKH OTBETa Ha
3a4eTe WK IK3aMeHe.

JInisi OCYIIECTBJICHUSI TPOIEIYp TEKYIIEro KOHTPOJS YCHEBAGMOCTH M IPOMEXYTOYHOMN
aTTeCTallMd OOYYAOUIMXCSA CO3AI0TCSI, TPH HEOOXOAMMOCTH, (DOHIBI OIEHOYHBIX CPEJICTB,
aJIalITUPOBAHHBIC JUTS JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 3JI0OPOBbSI U MO3BOJISIOIINE OIICHUTh
JOCTI)KEHUE WMH 3alUIaHHPOBAHHBIX B OCHOBHOWM 0O0pa3oBaTeIbHON MpOrpaMMe pe3ysIbTaToB
o0y4YeHHs] ¥ YPOBEHb CHOPMHPOBAHHOCTH BCEX KOMIICTCHIIUH, 3asBIICHHBIX B 00pa30oBaTEIbHOMN
nporpaMme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

XapakTeprucTuKa MaTepHaTbHO-TEXHUUECKOTO 00eCreueHns JUCIUILUIMHBI COCTABISETCS B
cootBetcTBUH ¢ TpeboBanusimu ®I'OC BO.

MatepuanbHO-TEXHUYECKOE OOecreueHne TUCIUIUIMHBI PU 00YYEHUU C HUCIIOJIb30BAaHUEM
TPaIUIIMOHHBIX TEXHOJIOTHI 00yUeHHS.
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HaumeHoBaHUe y4eOHBIX Ay TUTOPHI,
JIa00paTopHii, MACTEPCKUX, OMOINOTEK,
CIIOPT3aJ10B, HOMeIeHU i ISl XpAHeHUs U
NPOPHIAKTHYECKOr0 00CIy:KMBAHHSA Y4eOHOT 0
000py10BaHUSI U T.II.

OcHalIeHHOCTh Y4eOHBIX ayANTOPHI, 1abopaTopmii,
MAacTepPCKHX, 0M0JIMO0TEeK, CHOPTHBHBIX 3J10B,
NoMelleHuii i XpaHeHUs] ¥ NPOPUIAKTHYECKOTO
00CcayKUBAHUSA Y4eOHOT0 000Py1OBAHMS U T.II.

119071, r. MockBa, Maablii Kamyskckuii nepeyJiok, aom 1

AyTUTOPHH JUTA TIPOBEICHUS 3aHATHI
JIEKIIUOHHOTI'O THUIIA

KOMIUIEKT yueOHOH Mebenm,

TEXHUYECKUE CPEJCTBA O0YUCHUS, CITyKaIINE JUIS
MpeJIcTaBIeHus yaeOHoi nH(pOpMaIui OOIBIION
ayJUTOPUH:

— HOYTOYK;

— TPOEKTOP.

ayJIUTOPHUH ISl IPOBEJCHHUS J1AOOPaTOPHBIX
paboT, TPYNIOBBIX U HHAUBHIYATbHBIX
KOHCYJIbTallUi, TEKYILETO KOHTPOJISA U
MIPOMEKYTOUHOH arTecTanuu

KOMILIEKT yueOHoii mebenuy,

TEXHUYECKUE CPEJCTBA O0YUCHUS, CITYKAIINE JUIS
MpeJIcTaBIeHus yaeOHoi nH(pOpMaIui OOIBIION
ayAUTOPHH:

— HOYTOYK;

— TIPOEKTOP.

IMomMeneHus AJ1s1 CAMOCTOSITEIbHOM PadoThI
00yJaouuxcs

OCHAIEHHOCTH NMOMEIeHUH JJI CaMOCTOATEIbHOM
padoThl 00yYaAIOIINXCS

119071, r. MockBa, Maaslii Kaunyxckuii nepeyJiok, aom 1

YUTAJIBHBIA 3aJ1 OMOINOTEKN

— KOMIIBIOTCpHAasA TCXHHUKA,
— TIOAKJIIOYCHUC K CCTU ((I/IHTepHCT».

MatepuanbHO-TEXHUYECKOE oOecnedyeHne Yy4yeOHOW JUCHUILUIMHBI

npu oOyueHuu ¢

HCIIOJIb30BAHUEM 3JICKTPOHHOI'O 06y‘IeHI/I${ 1 JUCTAaHIITMOHHBIX O6paSOBaTeJ'IBHBIX TEXHOJIOTHM.

Heo0xoaumoe odopyaoBanue IMapamerpsi

TexHuveckue TpeOOBAHUS

[lepconanbHenif koMmbIoTep/ | Beb-Opaysep

Bepcus nporpammuoro odecrneyenus He

HAYITHUKN)

HOYTOYK/TITaHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, Sunexc.bpayszep 19.3
MHUKPOGOH, OnepanmonHas cuctema | Bepcust mporpaMMHOTo o0ecriedeHus He
JUHAMUKH, amwke: Windows 7, macOS 10.12 «Sierray,
JIOCTYII B ceTh VIHTEpHET Linux

Beb-kamepa 640x480, 15 xagpos/c

MuxkpodoH mo0oi

JnHaMuKH (KOJJOHKW WIIH | JTIOOBIE

Cetb (MHTEpHET)

[ToctosinHas ckopocTh He MeHee 192 kbut/c

TexHonornueckoe oOeCIeueHUe peajm3annunu HpOFpaMMLI/MO,Z[y.HH OCYHICCTBIIACTCA C

HCIIOJIb30BaHUEM
YHHMBEPCUTETA.

9JICMCHTOB

3JIEKTPOHHOU

HH(pOPMAIITMOHHO-00PA30BATEIFHON  CPEJIbI
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI'O

MOJIYJIS
Anpec caiita 9BC KoauvecTBo
Ne Bun manauns Ton MJIM 3JIEKTPOHHOI0 pecypca 3K3eMILISIPOB B
- ABTOp(BI) HaunmeHoBaHue U31aHUA (yueonuk, YII, HN3paTenncTBO -
n/n H3JaHUS (3anonnaemcsa Ona u30aHui 6 O0nomoTexe
MII u ap.)
IEKMPOHHOM 8uU0e) YHuBepcHuTeTa
10.1 OcHoBHas IUTEPATYpa, B TOM YHUCIIE 3JIEKTPOHHBIE U31aHUS
1 VYka3 IIpesunenra | Crpaterus pa3BuUTHA URL: HET
Poccwuiickoii HH(OPMALMOHHOTO  00IIeCTBa B https://base.garant.ru/71670570/?yscl
Oeneparpn oT 9 mast | Poccuiickoit ®enepanuu Ha 2017 - id=174b4hhiv8971855181
2017 roma N° 203) 2030 roast
2 Vka3 [pe3upnenta URL.: https://sudact.ru/law/ukaz- HET
Poccwuiickoii o Crpareruu HAY4HO- prezidenta-rf-ot-01122016-n-
denepapn 0T 1 | TEXHOJIOTHYECKOTO pasBuTHs 642/?ysclid=174b61jhgy641195300
nekabps 2016 roma | Poccuiickoit denepannn
N° 642
3 [IpaBuTEeMBECTBO URL: HET
Poccuiickoi http://static.government.ru/media/file
Deneparyn ITporpamma «Iludposas IKOHOMHKA s/9gFM4FHj4PsB7915v7yL VuPgu4b
Pacniopsoxenne ot | Poccuiickoii deneparyn VR7MO.pdf
28wuromst 2017 rona N°
1632-p.).
5 CBomHast  cTparterus  pa3BUTHA URL: HET
obpabarsiBarorieit http://static.government.ru/media/file
Pacriopsixenie npomsliieHHocTH P® 1o 2024 1. u s/IQw77AaublOSEIuQQYnvRAtGMC
Ha mnepwon Jno 2035 r. (XIL y6rveéQm.pdf
Tpasurescrsa - Pd [IpuopurerHsie HATIPaBJICHUS
oT 6 utoHs 2020 r. Ne pasBHTHS erKoii
1512-p MPOMBIIICHHOCTH
Poccuiickoit  ®epepanuun.  XIII.
IIproputeTHBIC HaTpaBJICHUS
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pa3BUTHSI POU3BOACTBA COLMATBHO
3HAYMMBIX TOBApPOB)

6 HWBanrok Bepa [pakTHKYM 10 HEHPOHHBIM ceTsiM | YueGHOoe IMpomereit 2024 https://znanium.ru/catalog/document? HET
AJekceeBHa nocodue id=443482
7 BepeBkun VcKycCTBEHHBIH MHTEIUICKT B VYuebHoe Wndpa-Unxenepus 2023 https://znanium.ru/catalog/document? HET
Anexcanap 3aJja4ax MOJIEITMPOBAHHS, nocodue id=433158
[aBnoBuy, YIpaBJICHUs, AUArHOCTHKU
Myprasus Tumyp TEXHOJIOTHYECKUX IIPOLIECCOB
MaHcypoBuu
10.2 JlononHuTENbHAS TUTEPATYPA, B TOM YHCIIE SJICKTPOHHBIE U3IaHUS
1 Makcumenko A.H. Pa3paboTka 6a3bl 3HaHMH IS Jucc. xaun. PI'Y um. A.H. Koceiruna | 2021 https://elibrary.ru/item.asp?id=54416 1
MIOWCKA TIPOTE3HO-OPTOMEANICCKUX | TEXH. HAyK 561
W3JICTUI U CPEACTB PeaOUINTAIIUI
B HHGOPMAIMOHHOM (HOHJIE
10.3 Meroanveckue MaTepraisl (yKa3aHHs, pEKOMEHIAINHN TI0 OCBOCHHUIO TUCIUILIHHEI (Moxyiist) aBTopoB PI'Y mm. A. H. KocreirnHa)
1 Kocteinesa B.B., Vaebioe
CwmupuoB E.E., Pazun | DkcnepTHBIE CHCTEMEL HocoGHe M: MI'YAT 2015 JlokanpHas CeTh YHUBEPCUTETA 30

N.b.
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11. HHO®OPMALIMOHHOE OBECHEYEHHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHON OUOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

[TapTH
Tepuon Howmep u nata Tpemer orosopa epno | Ccpuika Ha 31eKTpoHHBIH | Cpok medcTBus
JIOTOBOpA JIOTOBO pecypce JIoroBOpa
py
2023/2024 | Horosop Ne 1415 | O mpemoctasnenunn | OO0 JeiicTByer 1o
1 30c ot noctyna k ObC «3HA hitps://znanium.com/ 06.11.2024 1.
07.11.2023 r. Znanium.com HUYM : '
»
Horosop Ne 406- | O mpenocranernu | OO0 https://urait.ru/ HeiictByer 1o
23- EP-223-5 ot | mocTyma K «OmeKT 14.10.2024 .
15.10.2023 r. o0pa3oBaTeTbHON pOHHOE
2 | 2023/2024 ratpopme u3zare
«FOPAWT» JILCTBO
IOPAN
T»
JIneH3nOHHBII O mpenocraiennn | OO0 https://www.elibrary.ru/ HeiictByer 10
JIOTOBOP JocTyna K H5b 17.08.2024
SCIENCE nHpopManOHHO-
INDEX Ne SIO- AHATUTUYECKOU
8076/2023 or cucreme SCIENCE
3 | 2023/2024 | 17.08.2023 r. INDEX
(BKJIIOYEHHOTO B
Hay4YHBII
WHPOPMAITMOHHBIH
pecypce
eLIBRARY.RU)
2023/2024 | doroop Ne HB- | O pasmenienun u 000 https://e.lanbook.com/ ABTOMaTHUYECK
147 ot HCIOJIb30BAHUU «M3pat ast
26.09.2019 1. MIPOU3BEACHUI €JIBCTB MIPOJIOHT AU
PTY um. A. H. 0 Ha Ka)KJIbIH
4 Kocsiruna B Jlanb» HOCIEAYOIUN
3JIeKTPOHHO- rof
OubImoTeyHON
cucreme (6aze
JTAHHBIX )
2023/2024 | Morosop Ne IIJI- | O mpenocrasienun | OO0 https://e.lanbook.com/ JeiicTByer 10
02-4/18-01.22 ot | mpaBa «H3nmar 17.02.2024 .
5 07.02.2023 1. HCIOJIb30BaHUS €JIbCTB
MIPOTPaMMHOTO 0
obecrieyeHus JlaHbY
BeccpouHsle pecypcesl
[MapTH
Tepuon Howmep u nara Tlpezmer norosopa epno | Ccbuika Ha 35eKTpoHHbIN | Cpok nedcTBus
JIOTOBOpA JIOTOBO pecypc JIOTOBOPA
Py
Ipunoxenne 1 k | O npenocrasnennn | PIIHU | baza nanueix The Wiley Pecypc
mucemy PITHU JOCTyIa K Journals Databas 0ecCpOYHBIH
ot 07.04.2023 1. | PIEKTPOHHBIM (tny6una nocryna: 2023
1. 2023 Ne 574 pecypcam Wiley I.)
https://onlinelibrary.wiley.
com/



https://znanium.com/
https://urait.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://e.lanbook.com/

2023

IIpunoxenue 1
k nuceMmy PITHU
01 29.12.2022 .
Ne 1950
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O npenocraBieHUN
JIOCTYTIA K
COJICpKaHUI0 0a3
JAHHBIX
U3JIATEIhCTBA
Springer Nature

PIIHU

baza gannbix Nature
journals (rox u3ganus —

2023 r. - TeMaTHYECKas
koJurekiust Physical
Sciences & Engineering
Package):
https:/www.nature.com/
baza ganneix Springer
Journals (roj u3ganus —
2023 r.- TeMaTHYECKHUC
xosutekimu Physical
Sciences & Engineering

Package) :
https://link.springer.com/

Pecypc
OeccpOovHBIi

2023

IIpunoxenue 1
k nuceMy PITHIA
01 29.12.2022 .
Ne 1949

O npenocraBieHUN
JOCTyIa K
COJICpKaHUI0 0a3
JIAHHBIX
U3/IaTeNIbCTBA
Springer Nature

PL{HU

baza ganubix Springer
Journals (rojx u3ganus —
2023 r.- TeMaTH4eCcKas
KoJurekIms Social
Sciences Package) :
https://link.springer.com/
baza jmanneix Nature
Journals - Palgrave
Macmillan (roa u3ianus
— 2023 1. TEeMaTHYECKON
KoJuteknuu Social
Sciences Package)
https://www.nature.com/

Pecypc
OecCpOYHBIi

2023

ITpunoxenue 1
k nuceMy PITHU
01 29.12.2022 r.
Ne 1948

O npenocraBIeHUH
JIOCTyTIa K
coJepKaHuIo 0a3
JIAHHBIX
U3/IaTeNIbCTBA
Springer Nature

PL{HU

baza nanneix Nature
journals, Academic
journals, Scientific
American (roa M3aHHAs —
2023 r.) TeMaTHYECKOMN
kosurekimu Life Sciences

Package .):

https:/www.nature.com/
Baza ganubix Adis (rox
n3ganus — 2023 1.)
TEMATHYECKOM KOJUICKIIUK
Life Sciences Package
https://link.springer.com
Basa manubeIx Springer
Journals (roj1 u3ganus —
2023 r.: - TeMaTH4yeckas
kosureknms Life Sciences

Package) :
https://link.springer.com/

Pecypc
OecCpOUHBIi

2023

IIpunoxenue 1
K nuceMy PITHU
0129.12.2022 .
Ne 1947

(0] npeaoCTaBJICHUN
JIMIIEH3UMOHHOI'O
JIOCTyIIa K

CoJIep KaHuI0 0a3bl
JaHHBIX Springer
eBooks Collections
n3aaTcIbCTBA
Springer Nature

PI[HU

eBooks Collections
(i.e.2023 eBook
Collections, rox n3nanus
- 2023, B T.4.
BbINYIIEHHBIX B 2022 1. -
TEMATHUYCCKAs KOJIJICKIINA
Physical Sciences, Social
Sciences, Life
Sciences,Engineering

Package):
http://link.springer.com/

Pecypc
OeccpOovHEIi




40

IIpunoxenue 1 O npenocraiennn | POOU | baza nanneix Nature Pecypc
k mucbMy PO®U | nocryna journals komzekimun GeccpoUHbIH
or 08.08.2022 r. | 3/IEKTPOHHBIM Academic journals,
Nel1065) pecypcam Springer Scientific American,
Nature Palgrave Macmillan
(Beimyckm 2022 1.):
6 2022 https:/www.nature.com/
https://link.springer.com
basa mannsix Springer
Journals:
https://link.springer.com/
Ipunoxenne 1 O npenocranennn | PO®U | Basa manmbix Springer Pecypc
k nmuceMy PO®U | nocrymna Journals: OeccpoYHBIN
o1 30.06.2022 1. | 3NEKTPOHHBIM https://link.springer.com/
7. 2022 Ne 910 pecypcam Springer baza manneix Adis
Nature Journals (Bermycku 2022
https:/link.springer.com/
ITpunoxenue 1 O npenocrasienun | PODU | baza nannsix Nature Pecypc
K iucbMy POOU | nocryna k journals (Beimycku 6eccpoUHbIi
o1 30.06.2022 1. | AMEKTPOHHBIM 2022 1.):
8 2022 Ne 909. pecypcam Springer https:/www.naturg.com/
' Nature bBasa manmbIx Springer
Journals:
https://link.springer.com/
[punoxenue 1 O mpenocraiennn | POOU | eBooks Collections Pecypc
K nuceMy POOU | nuueH3noHHOTO (i..2020 eBook OeccpoYHbIN
or 17.09.2021 r. | mocryna k Collections):
Ne 965 CozlepKaHUIO Oa3bl http://link.springer.com/
9. 2021 )
JaHHBIX Springer
eBooks Collections
W3aTeNbCTBA
Springer Nature
Ipmnoxenne Ne | O mpenoctapnennn | POOU | Basa nanHbix Springer Pecypc
2 K IMUCbMY CyOJICIICH3HOHHOT O Journals (32 2019 1): OeccpOovHEIi
PO®U Ne 809 ot | mocryma K https://link.springer.com/
10. 2019 24.06.2019 1. COJIepKaHUIO0 0a3 baza gannbix Nature
JTAHHBIX journals (BBITYCKHA
U3aTENbCTBO 2019 1.):
Springer Nature https:/www.nature.com/
Jorosop O mpenocrasiennu | ®I'BY | http://H36.pd/ Pecypc
Ne 101/HDOB/048 | mocryna k PI'b OeccpoYHbIT
6-11 oT «HarmmonansHoM
1L 2018 21.09.2018 1. 3JIEKTPOHHOU
6ubnnorexe»
(H3B)
[punoxenne O mpenocrasiennn | POOU | https:/link.springer.com/ | Pecypc
Ne 2 k mucemy nocryna k BJ1 https://WwWWw.springerproto OecCpOovHEIi ¢
PDODOU Ne 779 or | n3nmarenbcTBa cols.com/ 01.01.2017
16.09.2016 r. SpringerNature https://materials.springer.c
(BbITycku 3a 2016- om/
12.| 2016/2017 2017 rr) https://link.springer.com/s

earch?facet-content-
type=%ReferenceWork%
22

http://zbmath.org/

http://npg.com/



http://нэб.рф/
https://link.springer.com/
https://www.springerprotocols.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/
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CornamcHue O mpenocrasieauun | OO0 http://www.polpred.com Pecypc
Ne 2014 ot Jgoctyna k BJ] "TIOJI GeccpoUHbIH
13.| 2016/2019 29.10.2016 1. CMHU MMPEN
Cmpas
OYHHUK
I/I"
Jorosop O mpenocrasnennn | ®I'BY | http://H0.pdy/ Pecypc
Ne 101/HDOB/048 | mocryma PI'b OeccpouHBIi
14.| 2015/2019 | 6 or 16.07.2015 «HarmoHansHo#
T. 3JIEKTPOHHOU
oubImoTexe»
CornaieHue O corpynuuyectse | HII http://www.neicon.ru/ Pecypc
15.| 2013/2019 | Ne IC-884-2013 | B Koncoprmyme HBHUK OeccpodHBIi
or 18.10.2013 r. OH
JInnensunonnoe O mpenocrasieauun | OO0 http://www.elibrary.ru/ Pecypc
COTJIallICHUE J0CTyMa K «Haru OeccpouHbIi
Ne 8076 ot eLIBRARY .RU OHAITBH
20.02.2013 r. ast
16.] 2013/2019 INEKTP
OHHast
oudm
OTeKa
(H3B)

11.2. TlepedeHb NporpaMMHOro 0OECIIeUeHUS

Nenn/m|HanmmenoBanue JIMIHCH3UOHHOI'0 MPOrpaMMHOIo

PexkBH3UTHI NOATBEPKIAOIIET 0

ol0ecreyeHnst moOKyMeHTa
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. \V-Ray mst 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4. NeuroSolutions KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. \Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio koHTpakT Ne 18-DA-44-19 or 20.05.2019
7. CoreDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 or 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. |Adobe Creative Cloud 2018 all Apps (Photoshop, KoHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u ap.)
11. |SolidWorks KoHTpakT Ne 18-2A-44-19 ot 20.05.2019
12. [Rhinoceros KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
13.  |Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. |FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. |Pinnacle Studio 18 Ultimate KoHTpakT Ne 18-DA-44-19 or 20.05.2019
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16. |[KOMIIAC-3d-V 18 KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
17.  |Project Expert 7 Standart KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. |Anbr-duHaHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. |Anbr-HMHBect KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [[Iporpamma ans moarotoBku TectoB Indigo koHTpakT Ne 17-DA-44-19 ot 14.05.2019
21. |Hdwuanor NIBELUNG KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
22.  |Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020
23. |Adobe Creative Cloud for enterprise All Apps ALL KoHTpakT Ne 60-DA-44-21 or 10.12.2021
Multiple Platforms Multi European Languages
Enterprise Licensing Subscription New
24. |Mathcad Education - University Edition Subscription  [kouTpakt Ne 60-3A-44-21 ot 10.12.2021
25. |CoreIDRAW Graphics Suite 2021 Education License [kontpakTt Ne 60-2A-44-21 ot 10.12.2021
(Windows)
26. |Mathematica Standard Bundled List Price with Service [kontpakt Ne 60-2A-44-21 ot 10.12.2021
27. |Network Server Standard Bundled List Price with KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
Service
28. |Office Pro Plus 2021 Russian OLV NL Acad AP LTSC [kortpakt Ne 60-2A-44-21 ot 10.12.2021
29.  |Microsoft Windows 11 Pro KoHTpakT Ne 60-DA-44-21 ot 10.12.2021
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JUCT YUYETA OGHOBJIEHUI PABOYEM ITPOI'PAMMBI YYUEEHOU

B pabouyro nporpamMmy y4eOHON AUCIUIUITMHBI/ MOYJISl BHECEHBI U3MEHEHUS/OOHOBICHHS 1
YTBEPXKIACHBI Ha 3acelaHuu Kadeapo:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep U3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




