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Pa3padoruukmu:
[TpenonaBarens kadenpsl ONTUKO-3IEKTPOHHBIX pubopoB KopHees

I0. A.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
dI'OC BO no cnernmansaocty 12.05.01 DreKTpOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI K CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera

us




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

ITK-2 CriocoOHOCTh K MaTeMaTHYECKOMY MOJCIHPOBAHHUIO MPOIECCOB U OOBEKTOB ONTOTEXHUKH U
UX UCCIIEJOBAHUIO Ha 0aze MpodeCcCHOHANBHBIX MAKETOB aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS U
CaMOCTOSITENIbHO pa3pabOTaHHBIX MPOTPAMMHBIX MPOTYKTOB

I1K-2.1 Pa3paGaThiBaeT aJirOpUTMBI U pPeaTn3yeT MaTeMaTHYECKUE U KOMITHIOTEPHBIC MOICIIH
MOJICIMPOBAHMSI ONTHYECKHX SBJICHUNA Ha fA3bIKE BBICOKOTO YPOBHS C HCIOJIb30BAHHEM
00bEKTHO-OPUEHTHUPOBAHHBIX TEXHOIOT A

3Hamo:

IIK-2.1/3ul ¢usuyeckass u npukiaagHas ontuka. OCHOBHbIE XapaKTEPUCTHKH U
CBOMCTBAa ONTUYECKOr0 M3MyuyeHUs. DU3NUECKHME OCHOBBI M IMPHUHLMIIBI INOCTPOCHUS
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUYHOTO Ha3HAYCHUS

Ymems:

[IK-2.1/YM1 ¢opmynupoBare 3afady ¥ OIpPENENsATh MapamMeTpbl Ui MPOBEICHUS
MOAETUPOBaHUS (YHKIMOHUPOBAHHUS ONTHUKOIIEKTPOHHBIX IMPHOOPOB HA OCHOBE
GU3MYECKUX TPOLIECCOB U SBICHUW. BBIOMpATh YHCIEHHBIM METOA MOACITUPOBAHUS
(YHKIMOHUPOBAaHHUS  ONTHKO-MIEKTPOHHBIX TMPUOOPOB HA OCHOBE (DU3NUYECKHX
MIPOLECCOB U SIBJICHUI

Braoemy:

[1K-2.1/HB1 MeTomaMu MaTeMaTH4E€CKOTO MOICITUPOBAHUS

[1K-2.2 Pa3pabarbiBaeT, peanu3yeT M MPHUMEHSET B NPOPECCHOHAIBHOU JesTeTbHOCTH
pa3NUYHbIC YHCICHHBIE METO/BI, B TOM YHCIIE€ PEaIM30BaHHbIC B TOTOBBIX OMOIMOTEKAaX MpU
pELIEHNN KOHKPETHBIX ONTUYECKUX 3a/1a4

3name:

[1K-2.2/3u1 neronsr ananmm3a, CHHTE3a U ONTUMHU3AIMH ONITHYEKUX CUCTEM PA3TUIHOTO
Ha3HaueHUs1.OCHOBHBIC THIIBI, XaPAKTEPUCTHKH ONTHYECKUX M ONTHKO-3JICKTPOHHBIX
CHUCTEM, OJJIeMeHTHas ©0a3za onToTexHUKH.CTaHAapTHBIE W  CICIUAJbHBIE SI3BIKU
nporpamMmmupoBaHus. [[puHIUIBI TOCTpOoeHUST GU3UISCKUX U MATEMAaTHUYECKUX MOJICIICH.
OCHOBBI AJITOPUTMU3AIMK U TPOTrpaMMHUPOBaHUA. TEXHUYECKUN AHIIIMHUCKUN SI3BIK B
00J1aCTH ONTUYECKOTO TPHOOPOCTPOCHHUS, ONTHYCCKUX MaTePHUAIOB U TEXHOJOTHH B
00beMe, HEOOXOTUMOM JIJIS

Yuvemo:

[1K-2.2/YM1 ucnonb30BaTh CTaHAAPTHBIE KOMITBIOTEPHBIE MPOTPAMMBI IS TPOBEACHUS
pacueToB " MaTeMaTu4ecKoro MOZETUPOBAHUS
(YHKIMOHUPOBAaHUAONTUKO-JIEKTPOHHBIX ~ NMPHUOOPOB  HAa  OCHOBE  (DU3UYECKHX
NPOIIECCOB U ABJICHUN. BBISABIATH 3aBUCUMOCTH MEXIY ITapaMeTpamMu

aHAJIM3UPYEMOTO TIpoliecca, SBICHUS U OCOOCHHOCTSIMU paboThl mpubopa. [IpuMeHsTs
CHpaBOYHbIE MaTepualibl. PaboTars B KoMaHe

Bnaoemw:

[TK-2.2/HB1 MeTomamMu MaTeMaTU4eCKOro MOACITUPOBAHUS

ITIK-3 CriocoGHOCTh K aHaJu3y, pacyery, MPOESKTUPOBAHUIO U KOHCTPYHPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 3a/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM U DJJIEMEHTHOM YypOBHSIX, B TOM 4YHCJIE€ C HCIIOJb30BAaHUEM CHUCTEM
aBTOMATHU3UPOBAHHOTO POEKTUPOBAHUS

[1K-3.2 PaccuuTbhIBaeT, BU3yaIU3HPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAHUEM  CIELUUATU3UPOBAHHOTO  IMPOTPAaMMHOrO  oOecIedeHus,
oOpabaThIBaeT U aHAJTU3UPYET PE3YJbTaThl pacyeTa ¢ UCMOIb30BAaHUEM CHEIHAIU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS



3name:

[1K-3.2/311 0CHOBBI POEKTHPOBAHUS, KOHCTPYHPOBAHUS U MTPOU3BOICTBA ONTHYECKHUX
U ONITUKO-3JIEKTPOHHBIX MPHUOOPOB U KOMIUIEKCOB. [ IpHHIINIIBI MOCTPOCHUS U

COCTaB ONTUYECKUX U ONTHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB

Ymemns:

[1K-3.2/Ym1 ucnons3oBath mpodeccuoHanbHbIC TAKETHl TPUKIAAHBIX TIPOTPAMM IS
MPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS ONTHUUYECKUX U ONTUKOIIEKTPOHHBIX MPUOOPOB U
KOMILJIEKCOB M CHCTEMBI DJIEKTPOHHOTO JOKyMeHTOooOOpoTa.Paborars ¢ 6azamMu aHHBIX
U ucTouHuKaMu uHpopMmaruu. [Ipou3BOIUTH KOMIBIOTEPHOE MOAEIUPOBAHUE C
UCIOJIb30BaHUEM METOJOB CHUCTEMHOIO MOAXOAA MJii MPOTHO3UPOBAHUS IOBEJEHUS,
ONTUMHU3AIMU U U3y4YeHHUs (YHKIIMOHUPOBaHUS pa3pabaThlBa€MbIX ONTHYECKUX H
OINTHUKO-3JIEKTPOHHBIX PUOOPOB,

KOMILJIEKCOB U UX COCTaBHBIX YacTel C y4ETOM HCIIOJIb3YEMbIX TEXHOJIOT U
MIPOU3BOJICTBA U COOPKHU

Braoems:

[1K-3.2/HB1 uHX)eHEPHBIMA METOAMKAMHU pacdeTa THIIOBBIX CUCTEM, TPUOOPOB, JACTaNICH
U Y3JIOB ONTOTEXHUKHI

2. Iloka3zaresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[Inanupyemblie YpoBeHb Kpurepuu oniennBanus (nepedeHb cPOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSIM OCBOCHHS)
MIPOrPaMMBbI
[1K-2 Cnoco6HocTh k |[ToBbIIIEHHBIN
MaTeMaTH4YECKOMY
MOJICTTUPOBAHHIO
MPOLIECCOB U
00BEKTOB MK TIK-2.1 Pa3pabarsiBaeT anropuT™Mbl U peanu3yeT
ONITOTEXHUKHU U UX MaTeMaTH4YECKUE U KOMITBIOTEPHBIE MOJENH
UCCIIETOBAHUIO Ha MOJEIMPOBAHNS ONTUYECKHUX SIBJICHUM Ha 53bIKE BBICOKOTO
Oaze YPOBHSI € UCIIOJIb30BaHUEM 00bEKTHO-OPHEHTUPOBAHHBIX
npodeccuoHaNbHbBIX TEXHOJIOTUM
MaKeTOB
ABTOMAaTU3HPOBAHHOTO 3HaTh:
MIPOEKTUPOBAHUSA U [1K-2.1/3ul ¢usnyeckas u npuKIaaHas ONTHKA.
CaMOCTOSITENILHO OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA ONTUYECKOTO
pa3paboTaHHBIX n3nydyeHus. dusnueckre 0CHOBBI U IPUHLIUIIBI
MIPOrPaMMHBIX MOCTPOEHUS ONTHKO-JIEKTPOHHBIX MTPHUOOPOB U CHCTEM
MPOAYKTOB Pa3IMYHOTO Ha3HAYCHUS
3. llIkaja oueHUBaAHUS

Ornenka Kpurepuu onenuBanus (nepeuensb copmupobanasix NIK/3VB)
He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTATOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONIPUATHSA MO TUCHMUILINHE
Bun xonTpoms dopma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymui KOHTPOJIb

[TpomexxyTounas 3auer

arrecrangus




Bua koHTpOJISI/ HCOJIB3yeMble
Ne HaumenoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATePUAJIBI
n/n bie U1K T . TIpoMexyT.
eKymHH arTrecranus
1 |OcnoBsl nporpammupoBanus Ha  |I1K-2.1 T1K-2.2 3auer
Python [1K-3.2
2 |Pa3pabotka Heliponnbix ceteit mis |[TK-2.1 T1IK-2.2 3auer
ONTUYECKUX 3a7a4 [1IK-3.2
3 |MHCTpyMEHTHI Ha OCHOBE IK-2.1 [1K-2.2 3auer
HEUPOHHBIX CETeH I1K-3.2
4 |Pa3paboTtka [MK-2.1 TIK-2.2 3auer
OMOIMOTEK/TIOITPOTrpaMM [1K-3.2

5. Ilopsaiok nMpoBeeHHUs MPOMEKYTOYHOM aTTeCTAUNK

[Topsimox  mpoBeACHHS TMPOMEKYTOUYHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHOM arrectanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepanbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzaius 1 NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem J0 u JJOT».

IIpomesxcymounas ammecmayus: 3avem, 9 cemecmp.

IIpu opranuzanuy M NPOBENECHUHU IPOMEKYTOUHON aTTECTAllMU, UCXOMs U3 MEPEYHs MIAHUPYEMBIX
pe3ysbTaToB OOy4eHHUs IO IUCHUIUIMHE (MOAYMIO), MO KaKIOH KOMIICTCHLMH WM CBSI3aHHBIM
HECKOJIbKMM KOMIIETCHIIUSAM, B (POPMUPOBAHUM KOTOPBIX YYacTBYET yueOHas JUCHUIUIMHA (MOAYIb),
Kapenpoir Gopmupyrorcs (GOHA  OIEHOYHBIX CpPEACTB K 9SK3aMEHy (COOTBETCTBEHHO -
g hepeHIIMPOBAHHOMY 3a4€Ty WITH 3a4eTy):

- TPUMEpHBINA MepedeHb BONPOCOB K AK3aMEHY Ul OLCHMBAHUS PE3yJbTaTOB OOyUYCHHS B BUJE
SHAHMIA. TIpu 5ToM, 3a KaxIbIM BONPOCOM B CKOOKAX YKa3bIBAIOTCS(eTCS) KOMICTCHIHH(s),
YPOBEHb C(HOPMHPOBAHHOCTH KOTOPBIX(0i) OyJIEeT OIICHUBATHCS;

- IPUMEPHBIM IEpeYeHb MPOCTHIX NPAKTHUECKUX KOHTPOJIBHBIX 3aJaHUN K OJK3aMEHy JUId
OLICHMBAHHS PE3yIbTaTOB 00ydeHus B Bune YMEHUI.

- TPUMEpHBIN MEpeuYeHb KOMIUIEKCHBIX MPAKTUUYECKUX KOHTPOJBHBIX 33JaHUM K AK3aMEHY JUIs
OILICHUBaHUSI PE3ylIbTaTOB OOydYEHHUS B BHJE BHAI[EHHFI. IIPU 3TOM, 3a KaXKABIM 3aJaHUEM B
CKOOKax yKa3bIBalOTCA(ETCA) KOMIIETCHUHUHU(sI), YPOBEHb C(OPMHPOBAHHOCTU KOTOPHIX(0H) Oymer
OLIEHNBAaThCS;

Jlnist mpoBeIeHHS TPOMEKYTOYHOM aTTeCcTaluu, HCXOA U3 C(POPMUPOBAHHBIX MEPEUHEN (BOIPOCOB K
sk3ameny, npocteix [1K3, kommnekcubix I11K3) dopmupyrorcst OMneTsl K 5K3aMeHy .
CdopmupoBannbie niepedHu (BOmpockl K 3k3ameny, npocteie [1K3, komrmnekcasie 11K3) momxHbI B
COBOKYITHOCTH OXBaTbIBaTb BCE€ KOMIIETEHIIMM U 3asBICHHBIE B IIPOIpPaMME€ OCHOBHBIE PE3YJbTaThl
oOyuenus no aucuumuHe Ha ypoBHe 3HATD, YVMETD, BJIAJIETD.

bunersl ¢dopmupyroTcsi Ciay4aiHOW BBIOOPKOM W3 TNPHUBEICHHBIX BBIIIEC IMEPEYHEH, a HMTOTOBBIH
pe3yabTaT OLEHUBAHUS COOTHOCUTCS HAa BECh 3asBICHHBIM B MPOrpaMMe IEPEYEHb PE3YyIbTaTOB
00y4eHUs 0 AUCIUIITUHE .

Kaxxap1ii OnieT BKIIIOYAET:




1. Bompoc [1st oLeHHBaHus pe3yIsTaToB oOydenns B Buae SHAHUI;

2. Tlpoctoe mpakTHuecKoe KOHTPOJIBHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB oOy4YeHUs! B BUJE
YMEHUI;

3. KoMruiekcHOe mpakTU4YecKoe KOHTPOJIbHOE 3a/laHue JUIsl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BJIAJIEHU.

MeTtonuka oleHUBaHUS: IPU MPOBEICHUU POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIGHOK, MOJMYYEHHBIX 3a KaKIbli 3J€MEHT OLECHUBAaHMUS,
yKa3aHHBIN B OmiteTe (BOMPOC U J1BA MTPAKTUYCCKUX 3a/IaHHS).

WToropas oreHka 1o AUCHUIUIMHE PACCUUTHIBAETCS KAaK OTHOIIEHHWE CYMMBI OIIEHOK, MOJIy4E€HHBIX
oOydaeMbIM 3a KaXXIbl BOMPOC W 3aJaHus B Owiere (BONpPOC W 2 3ajaHus, Jajee - SJICMEHT
KOHTPOJIS1) TIOACIICHHOE Ha KOJIMYECTBO MOJYYSHHBIX OIEHOK (3).

[Ipy npoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSIM, yKa3aHHBIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTalluU, IPENo1aBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIErO KOHTPOJISL.
VYcraHaBnUBAIOTCSA — CIEAYIOLIME MIKalbl OICHMBAHMS YpPOBHEM OCBOEGHHUS  KOMIETEHIIMIA,
MIPEAYCMOTPEHHBIX paboueld MmporpaMMoi TMpH TMPOBEACHHHM 3K3aMeHa U AuddepeHIInPOBAHHOTO
3ayera:

«I[TOBBILIEHHBIN» - BbicTaBmsiercs omenka - 5 «OTJIMYHO», ecin cpemnee apudMeTHUIECKOS
3HAUYECHUE OIICHOK I10 AJIEMEHTAaM KOHTPOJIA HAXOIUTCS B UHTEpBaie ot 4.5-5.0;

«BA3OBbBII» - BeIcTaBIsIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMeTHIECKOE 3HAYCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJI HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBII» - BeIcTaBasETCH oneka - 3 «YAOBJIETBOPUTEJIBHO», ecnu cpennee
aprupMeTHYECKOE 3HAYCHHE OLICHOK I10 JIEMEHTAM KOHTPOJIS HAaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apudmeTnyeckoe 3HaYeHHE OIICHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

6. OneHoYHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

7. OneHOYHBIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

9 cemecmp, 3auem
Konmponupyemwie U/JK: I[1K-2.1 1IK-2.2 1IK-3.2
Bomnpocei/3ananus:

1. Ilepeuncnute OCHOBHBIE (DYHKLMHU aKTUBAIMH, HCIIONb3yeMble B HEHPOHHBIX CETSIX, U MX
0COOEHHOCTH

2. OnummuTe apXUTEKTYpy CBEPTOUYHON HEUPOHHOM CETH W OOBSCHHUTE, IOYEeMYy OHa
s dexTuBHA 1151 00pabOTKH M300paKEHUI B OTITHKE.

3. Yto Takoe pyHkims noreps? [IpuBenute mpuMeps! GyHKIUI MOTEPh IS 3a]1a4 PerpeccHu
U KJ1acCU(UKAIMU B OTITHKE.

4. OOBsICHUTE TIPUHITUTT PAOOTHI MOJTHOCBSI3HOTO CJIOS

5. Yro Takoe anroput™ obpaTHOTO pacrpocTpaneHus omnoOku? KakoBa ero poib B 00y4eHUN
HEUpOHHOU ceTn?

6. IlepeuncnuTe OCHOBHBIC 3Talbl MPenoOpPabOTKU ONTHYECKUX HM300pakeHUH (Harmpumep,
uHTEepdeporpaMm) repes nojpaueii B HEHPOCETh.

7. Uto Takoe omepainus MyJHHTa B CBEPTOYHBIX HEUPOHHBIX ceTsax? Kakue TUmbl mynuHra
CYIIECTBYIOT?



8. Onumute apxutektypy U-Net m ee nmpuMeHEHHE B 3aJayaxX CErMEHTAllUM ONTHUYECKUX
M300paKeHUIA

9. Kakme MeTombl ONTHMHU3AIMHM HWCHOJB3YIOTCS IpH OOy4eHHH HEWPOHHBIX ceTei?
(Hazoswure xo1s ObI 3).

10. Yro Takoe nepeodyuenne? Kakue MeTompl 00pOBI ¢ HUM CYIIECTBYIOT?

11. OObsicHUTE TOHATHE '"HOpMamW3alMs JTaHHBIX" M €€ BaXHOCTh IJIsI OOydeHUS
HelpoceTen.

12. OnumuTe npuHOUN paboThl peKyppeHTHOH Heifponnoit cetn (RNN). I'me B ontuke oHa
MOJKET PUMEHATHCS?

13. Yro takoe Dropout cnoii? Kakosa ero dhyHkmms?
14. Yto Takoe Ooibias s3bIK0Bas Mozesib? HazoBuTe mpuMepsl U X 0a30BYI0 apXUTEKTYPY
15. OnummuTe TpUHITMI pab0OThl MEXaHNU3Ma BHUMAHHS B apXUTEKType TpaHcopmepa.

16. Uto Takoe TOHKas HACTpoWKa mpenoOydeHHOW Mozaenu? 3adeM OHa HYy)KHa B
ONTOTEXHUKE?

17. Yto Takoe reHepaTUBHO-COCTsA3aTeNbHas ceTh? ONMUIINTE €€ OCHOBHBIE KOMITOHEHTHI
18. Iyt kakux 3a7a4 B ONTUKE MOXKET MPUMEHATHCS T€Hepalusi CHHTETUYECKUX JaHHBIX?
19. Yro takoe auddy3uonnsie mogenu?

20. Kaxkue MeTpUKM MCIOJIB3YIOTCA JUISl OLIEHKM KauyecTBAa I'€HEPaTUBHBIX MOZENEH IpH
pabote ¢ u3006pakeHUsIMH?

21. Kakue oCHOBHBIE 3TaIlbl )KM3HEHHOTO ITUKJIA MOJICTTH MAITMHHOTO O0y4YeHUS?
22. Yro Takoe nepenoc obydenus? [IpuBenure npumep ero NpUMEHEHHS B OTITHKE.

23. Kakue »THYecKkHe acreKkThl HEOOXOAMMO YYHTHIBaTh MpH Hcnoiab3oBannu MU (B
4acTHOCTH, LLM 1 reHepaTuBHBIX MOJIENICH) B TEXHUIECKHUX 00IacTIX?

24. Yro Ttaxoe API (Application Programming Interface)? Kak on wucmomb3yercss mpu
pa3paboTke OubIHOTEK?

25. Yto takoe CUDA? KakoBa ero posiib B yCKOPEHUN HEUPOHHBIX CETEH?

26. Jlns 9ero WCHONB3YIOTCS CHUCTEMBI KOHTpossi Bepcuit (Hampumep, Git)? HazoBure
OCHOBHBIE KOMaH/IbI.

27. Yto Takoe aBroMaTH3amusa pabounx mporeccoB? IlpuBeaure mpumep, rae HeHpoceTH
MOTYT €€ 00eCIeYnTh B ONTOTEXHUKE.



28. Yto takoe makpoc? Kak HelipoceTn MOTYT OBITh HHTETpUpOBaHbI B Makpocsl 1yt CAIIP
ONTOTEXHUKU (Hampumep, Zemax)?

29. Jlns yero Hy>KHa TEXHHYECKask JOKyYMeHTamus Kk oubiaunoreke? Kakue WHCTPYMEHTHI AJis
€€ TeHepalyy Bbl 3HaeTe?

30. Yrto Takoe open-source? Kakue mnpenmyiiecTBa M PUCKH €CTh IpPU aJanTalUH
open-source pemeHui s 3a/1a4 ONTOTEXHUKU?

31. Chopmynupyiite 3amady kiaccUbuKanmuu AePEKTOB ONTHYCCKUX IMOBEPXHOCTEH IO
n300pakeHUsIM Ui HEHpoHHOH cetn. OmpenennTe BXOTHBIC AaHHBIC, BHIXOIHBIC TAHHBIC M THUII
CETH.

32. Jlns 3amaud mpeAckazaHus Kod(PHUIMEHTa MpeoMIICHHUsS Marepuajga T0 CIEKTPY
OTpa)XE€HUs BEIOCPUTE TUIT HEUPOHHOU CETH U 0OOCHYHTE BBHIOOP.

33. Tlombepute mnomXOmANIyt0 (YHKIMIO aKTUBAllMK [UIsl BBIXOJHOTO CIIOS HEWpOCeTH,
pemaromieit 3agauy perpeccu (mpenckasanue (HPoOKyCHOTO pacCTOSHUS JTHH3BI IO €€ TapaMeTpam).

34. PaccuuraiiTe pa3MEepHOCTh TEH30pa Ha BBIXOAE CBEPTOYHOTO CJOs (C 3aJaHHBIMU
napaMeTpaMu: BXOJHOU pa3mep, apo, LIar, HaJIuHT).

35. Bolbepure ¢yHKUMIO  moTepb  JUIA  3aJadyd  OWHApHOM  KJacCH(UKALUU
(Hamuume/oTCyTCTBHE Je(eKTa Ha JINH3E).

36. CocTaBpTe IJIaH SKCIEPUMEHTA 110 O0YUYEHUIO CBEPTOYHON HEHPOCETH ISl CErMEHTAIUN
TPEIIMH Ha cTekiie. BximtounTe aTanbl: cOOp JaHHBIX, pa3METKa, ayrMEHTAIMs], BBIOOp apXUTEKTYpHI,
oOydeHue, BauaIusl.

37. PazpaboraiiTe cTpaTeruio ayrMEeHTAIMK JAHHBIX JUIsi Ha0opa N300paskeHU MUKPOCKOTIa
npu 0OyYECHUH CETH KITACCU(PUKAIIMH OTITUICCKUX MaTePUAIIOB.

38. Ilpemnmoxute crnoco0® amanTanuu MPEeAOOyYCHHON OONBINON S3BIKOBOM MOJAETH IS
aHaJIM3a TEXHHYECKUX OMMCAHUN ONTUYECKUX KOMIIOHEHTOB M W3BIICUCHUS KITFOUEBBIX TAPAMETPOB.

39. Chopmynupyiite 3aaady IJisl TCHEPAaTUBHONW MOJIENH, KOTOpasi Moriia Obl CHHTE3UPOBATh
peanucTU4YHble HW300pa)XKeHHsI Ppa3IUYHBIX TUIIOB ONTUYECKUX JACPEKTOB [UIS PaCUIMpPEHUs
oOyuJaro1eil BEIOOPKH.

40. BriObepure MeTpuku (HEe MeHee 2) Juisl OICHKM KadyecTBa HEUPOCETEBOW MOJIEIH,
MpeCKa3bIBAIONICH POITyCKaHHE CBETOMMIIBTPA 110 €T0 CIIEKTPAIBHBIM XapaKTePHUCTUKAM.

41. Ilpeanmoxutre METOA HCIONB30BaHUSA TU(PPY3MOHHOM MOAETH [  OYHCTKU
3alTyMJIGHHBIX W300pa)KeHUH, MOJYYEHHBIX B YCJIOBHUSAX CIIA00H OCBEIIEHHOCTH B ONTHYECKOM
npubope.

42. Kak ObI BBl HCIIOJIb30BAM MPEI00YYCHHYIO MOZEIh KOMITBIOTEPHOTO 3peHHSI (HAIIpuMep,
ResNet) 111 aBToMaTH4eCKOTO KOHTPOJISL Ka4eCTBa LIEHTPOBKH JIMH3 HA KOHBeWepe?



43. IIpennoxute cnocod UCIOIL30BAHUS OOJBIION S3BIKOBOW MOAENH ISl aBTOMATHYECKOTO
TCHEPUPOBAHUS OTUETOB IO PE3yJIbTaTaM ONTUYSCKUX U3MEPEHHUN Ha OCHOBE CTPYKTYPHUPOBAHHBIX
JTAHHBIX.

44. CopoexTupyiTe apxuTekTypy (ocHoBHble Moxynu) Python-OmbGnmorexku st pacuera
YaCTOTHO-KOHTPACTHON XapaKTEePUCTHKH ONTUYECKOM CUCTEMBI C MCIIOJIB30BAHUEM MPENOO0yUEeHHON
HEHUPOCETH.

45. Pa3paOoraiiTe cxemy pabodero mporecca, Iie HelpoceTeBas MOJEIb UHTEIPUPOBAHA B
CHCTEMY yINpaBJICHUs] ONTUYECKUM MPOU3BOICTBOM JIJIsl aBTOMAaTUYECKOTO OTOPAKOBKH.

46. Pazpabotaiite CTpykTypy (OIJIaBICHHE) TEXHUICCKOW TOKYMEHTAIIUU JJII HEUPOCETEBOM
OMOIMOTEeKN aHaIM3a HHTEphEeporpamMm.

47. Pa3pabotaiiTe METOIOIIOTHIO UCTIOIB30BAHS OOJBIION S3BIKOBOM MOJICIN ISl CO3MAHHUS
"MHTEJUIEKTYaIbHOTO MMOMOIIIHUKA" TI0 TEXTIOAACPKKE ONTUIECKOTO 000PYyI10BaHHUS.

48. Ilpennoxxkute CTpATETUIO MCIIOJB30BAHUS HEUPOCETEBOM MOJEIU CEMaHTUYECKOU
CErMEeHTallMU I aBTOMAaTUYE€CKOTO U3MEPEHHSI TEOMETPHUUECKUX MMapaMeTpoB (IuaMeTp, KpUBU3HA)
ONTUYECKUX JIEMEHTOB

49. Ilpennoxkurte IJjaH BHEAPEHHS HEHPOCETEBOW MOIEIM MPOTHO3UPOBAHMS JAETpajlaliii
XapaKTEPUCTUK JIA3€PHOTO JHOJAa B CHUCTEMY MPEIUKTUBHOTO OOCITY)KMBaHUS ONTHYECKOTO
MIPOU3BOJICTBA.

50. PaspaboraiiTe ImjiaH ajanTaiyy CYIIECTBYIOIIETO OPEN-source Koaa HEWpoceTH i
CEerMEeHTAIlMU N300paKeHU 1To1 criennpuIecKuii popmaT TaHHBIX BAIIETO ONTHYECKOTO MpUOopa.

51. Tlpennoxute MeTOJ TECTHUPOBAHMS HEHPOCETEBOM MOANPOrpPaMMbBI Ha yCTOMYMBOCTH K
Pa3JIMYHBIM THUIIAM ONTHYECKUX LIYMOB

52. Kak ObI BBl cipoekTupoBaiu kiaacc Ha Python (ucmonb3yst OOII) ans mpencraBiieHust
ONTHUYECKOIO JIEMEHTA C METO/IAMH, UCTIOJIB3YIOIIMMHU HEUPOCETH ISl pacyeTa ero CBOMCTB?

53. PazpaOoraiiTe ~ ajroputM MOANPOTPAMMBI,  HCIONB3YIOWIEH  HeipoceTb i
aBTOMaTHYECKON KaJIMOPOBKH MPOCTOTO ONTHYECKOTO IaTUYMKA Ha JIETY.

54. PazpaboraiiTe cXeMy HCIOJIb30BaHUS CUCTEMBI KOHTpOJs Bepcuit (Git) B KOMaHIHOM
MPOEKTE MO CO3/IaHUI0 HEUPOCETEBOW OMOIMOTEKH TSl ONTOTEXHUKH.

55. [Ilpemnoxute cTpareruro 0OpabOTKM HCKIIOYEHWH B  (QYHKIUH OHONIHOTEKH,
3arpy’Karolei HeMpOoCETEBYIO0 MOJIEIIb.

56. Ilpennmoxure crnocod MOKyMEHTHPOBaHUS (PYHKIHMH OMONMOTEKH HEMOCPEICTBEHHO B
KoZIe

57. Kak Obl BBl OIICHWIM BBIYUCIUTEIBHYIO CIIOKHOCTh pa3paboTaHHOW HeWpoceTeBOn
MOANPOTPaMMBI U €€ IPUTOTHOCTD JJIsl pabOTHI B pealbHOM BpeMEHU?

58. B uéM cyTh aanropuTMOB (HOTOMETPHUUIECKOTO MPEe0Opa30oBaHUs U300pAKEHUA?



59. PazpaboraiiTe KOHIEMIUIO IUTArMHAa Ha OCHOBE HeWpoceTu mis cyuiectByromeir CAIIP
ONTOTEXHUKHU.

60. Kak ObI BbI CIPOCKTUPOBAIIA KOH(PUTYpAITMOHHBIN (haiii yist Bamield OMOIHMOTEKH, YTOOBI
MOJIB30BATEIb MOT JIETKO 33/1aBaTh MapaMeTphl (ITyTH K MOJEIISIM, HACTPOUKHU TTPe100padoTK)?

61. Hamumure xox Ha Python: 3arpysute m3oOpaxenue auH3bl (Mcnons3yin PIL/OpenCV),
npeoOpas3yiiTe B IpaJlallii CEporo M U3MEHHUTE pa3Mep 1o 224x224.

62. Coznaiite TeH30p U3 MaccuBa NumPy, mpeacTaBistomero mpoCcToi CIeKTp oTpakeHus (5
TOUYCK JIAaHHBIX ).

63. Maunumanu3upyite onuH moinHOCBs3HBIN cioil B PyTorch/TensorFlow ¢ 10 Bxogamu u 5
BBIXOJIaMHU.

64. Ilpumenute Qynkmuio aktuBanmu ReLU k BbIXomy TeH30pa (MMUTHUPYWUTE pE3ysIbTar
cI10s1)

65. Paccuuraiite 3Hauenue ¢(yHkuuu norepb MSE Mexay mpeacka3aHHbIM M PeabHBIM
(hOKYCHBIM pacCTOSIHUEM

66. Hamummre 1wk A7 OAHOW WTepalyi OOHOBJICHUS BECOB MOJEIH C IOMOIIBIO
ontumuzaropa Adam (mar ooyuenus 0.01)

67. IlpumMeHnTEe ayrMEHTAIMIO: CIIy4alHO OTPa3uTe MO TOPU30HTAIM TECTOBOE M300paKEHHE
ONITUYECKOTO dIEMEHTa

68. CoxpaHuTe Beca OJHOTO CJI0s1 00y4eHHOU MOoAeH B (haiin

69. TIlocrpoiite Tpaduk 3aBUCUMOCTH 3Ha4eHUS (YHKIUU TMOTEPh OT HOMEpa dIOXHU
(ucnonp3yiTe 5 TOUEK JIaHHBIX )

70. 3arpysure npenodydennyro monenab BERT u3 Hugging Face transformers nns anammsa
TEKCTa

71. IlponeMOHCTpUPYHTE ONpEACIECHUE aApXUTEKTYpPhl CBEPTOYHON HEHPOHHOW CETH Ha
PyTorch/TensorFlow

72. IlpogeMOHCTpUPYHTE BHIOOp M MPUMEHEHHE (PYHKIIMH IMOTEPh U ONTUMHU3ATOPa B ITUKIIC
oOyuenus Ha PyTorch/TensorFlow.

73. Peanusyiite Uk OOy4eHHs Ui HEHPOHHOW CETHM HAa HECKOJIBKHUX 3I0XaX C BBIBOJAOM
METPHK

74. Cobepure nocnenoBatenbHyo Moaenb Conv2d(1, 8, 3) -> ReLU -> MaxPool2d(2) ->
Flatten -> Linear(BbIxo/si).

75. Hopmanu3yiitTe 3Ha4eHHE MUKCeIe n300pakeHUs B OTTEHKAaX CEporo

76. AyrMEeHTHpYUTE TaHHBIE MIPH 3arpy3Ke ONTHYECKUX N300PasKeHUM.



77. Ilpumenute TeXHUKY Dropout B apXuTEKType HEMPOHHOU CETH

78. Paccunraiite meTpuky PSNR 151 onieHKH KauecTBa peKOHCTPYKIIUU W300pasKeHHsI TIOCIIE
00pabOTKH HEHPOCETHIO.

79. 3arpy3ute CSV ¢ nanusiMu criektpa B Pandas DataFrame.
80. [Ipumenute onepanuto MaxPooling (2x2) K BEIXOAY CBEPTOYHOTO CIIOs (TEH30DY).

81. PaccumTaiite accuracy Mexay AByMsl MacCHBaMM MpPEICKa3aHHBIX M MCTUHHBIX METOK
(OunapHas kiaccudukanus: 1eexT/Her).

82. Paccumraiite confusion matrix (MaTpuily ommOOK) uisi OWHApHON KiacCUpUKAITIT
Ie(EeKTOB 10 TMPEICKa3aHUsIM U UCTHHHBIM METKaM

83. Ilpumenure Batch Normalization k BBIXOZY CBEpTOUHOTO CJIOSi B IMOCI]IEIOBATEIBHOM
MOJIeNTN

84. Paccumnraiite Fl-score (Mepa TOYHOCTH) JJIS PE3yJabTaToB OMHAPHOHN KiIacCHU(PUKAIMH
nedexToB

85. 3aMopo3bTe Bee clion mpenoOydyeHHONW CBEPTOYHONH HEHPOHHOU CETH, KPOME MOCIESTHEr0
MIOJIHOCBSI3HOTO CJIOs (/1711 TOHKOW HaCTPOMKH).

86. Paccunraiite ROC-AUC score a1 OuHapHOTO Kitaccudukaropa 1e(eKToB

87. PeanusyiiTe paHHIOK OCTAaHOBKY JIOTMYECKH: HAIUIIUTE YCJIOBHUE, MPOBEPSIOLIEE,
yxyamwics u validation loss B Teuenue 3 3mox.

88. O6pabdoraiite uckmouenue FileNotFoundError mpu nmomnbiTke OTKpBITH (aiia Moxenu

89. Hactpoiite noruposanue: BeiBoguTe coodmenne "Model loaded" B koHCONB TIpH 3ammycke
CKpHUIITa

90. Hamummmre docstring nns ¢GyHKIMKA, KOTOpas CUMTHIBAET MapaMeTpbl JIMH3BI W3
CSV-paiina
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