MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

DakynbTeT ONTHYECKOTO IPUOOPOCTPOCHHS
Kadenpa onTuko-31eKTpoHHBIX TPHOOPOB
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PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
ONTUYECKHUE METO/Ibl U TPUBOPBI JIJ151 HAYUHBIX UCCJIEJOBAHMIA

«51.B.08.09 HEMPOHHBIE CETH»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CrnenuanpHOoCTh: 12.05.01 DneKTpoHHBIE U ONTHUKO-3JICKTPOHHBIC TPUOOPHI U CUCTEMBI
CHEIHaIbHOTO Ha3HAYCHUS

HampasinerHocTh(TIpoduiib) MOATOTOBKU: DIEKTPOHHBIE M ONITUKO-3JIEKTPOHHBIC TPUOOPHI U
CHCTEMBI JUCTAHIIMOHHOTO 30HAMPOBAHUS 3eMIIU

KBanudukanus (cTeneHp) BbITyCKHUKA: CIIEIIHATICT
dopma oOyueHUs: OUHAS
I'on HaOopa (mpuema Ha oOyuenue): 2024
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O0BeM: B 3aUETHBIX €IUHUIIAX: 2 3.€.
B aKaJIEMHYECKHUX Jacax: 72 aK.4.
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Pa3padoruukmu:

[TpenonaBarens kadenpsl ONTUKO-3IEKTPOHHBIX pubopoB KopHees

I0. A.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO mo cnemumansHocTH 12.05.01 DOnexTpoHHBIE M ONTHUKO-3JICKTPOHHBIE TPHUOOPHI M CHCTEMBI
CIEIUaJIbHOTO Ha3HAYCHHUS, YTBEPKACHHOTO NprukazoM MunoOpHayku ot 09.08.2018 Ne 93

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 ¢baxynbTeT IIpencenarens Topmmna U. I1. Paccmotpeno | 15.02.2024, Ne
OnTuyecKkoro |ydeHoro coBeTa 2/23-24
npubopocTpoeH |  Qakxynprera
ust
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocBOEHHS IUCHUUIUIMHBI - ()OPMHPOBAHHE Y CTYAEHTOB HAYyYHO-TEOPETHYECKUX U
NPAaKTUYECKUX 3HAHMH W TMpHOOpETeHHWE yMEHUIl W HaBBIKOB B 00JacTH HEHpPOHHBIX CceTeid,
HCIOJIB3YIOIIMXCS U aHaJIn3a, pacdyera, MPOEKTUPOBAHMS U KOHCTPYMPOBAHMS THIOBBIX CHUCTEM,
JeTaneil M y3JIOB SIEKTPOHHBIX M ONTHKO-JIEKTPOHHBIX HPUOOPOB CHUCTEM JAUCTAHIIMOHHOTO
30HIMPOBaHUS 3eMIIH

3anaun n3y4eHus: JUCLMILIIUHBI:

- ¢opMupOBaHUE TOHATHI 00 OCHOBaX MaTeMaTUYECKOTO armapaTa HEHPOHHBIX CETEH

- OCBOEHHME HABBIKOB MCIIOJIb30BAaTh COBPEMEHHBIE MH(OPMAIIMOHHBIC TEXHOJITHH U MPOTPaMMHOE
obecriedeHre TMpPH pEIICHUH 3a1ad MpodecCHOHANBHON NeATENBHOCTH, coOmonas TpeOoBaHUS
MH(POPMALMOHHOM 0€30MaCHOCTH;

- OCBOEHUE HABBIKOB peajn3alluy alTOPUTMOB MPeo0pabOTKU ONTUYECKUX JTaHHBIX;

- (hopMupoBaHMEe TOHATHI O MPUHLIUIIAX PAOOTH! OOJBIINX SI3BIKOBBIX MOZICICH.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOTrPaMMbIl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-2 CriocoGHOCTh K MaTeMaTHYeCKOMY MOIEITUPOBAHUIO MPOILECCOB U OOBEKTOB ONTOTEXHUKH U
UX HCCIeI0BaHUIO Ha 0a3e Mpo(decCHOHANIbHBIX MAKETOB aBTOMAaTU3MPOBAHHOTO MTPOEKTUPOBAHUS U
CaMOCTOSITENIFHO Pa3pabOTaHHBIX MPOTPAMMHBIX ITPOAYKTOB

[1K-2.1 Pa3pabarpiBaeT anropuTMbl U peann3yeT MaTeMaTu4ecKue M KOMITBIOTEPHBIE MOJICITH
MOJICIIMPOBAHMsI ONTHYECKUX SBICHUH Ha SA3BIKE BBICOKOTO YPOBHS C HCIOJIb30BAHHEM
00BbEKTHO-OPHUEHTUPOBAHHBIX TEXHOJIOT Ui

3name:

[IK-2.1/3u1 ¢usnueckas u npukiagHas ontuka. OCHOBHBIE XapaKTEPUCTUKH U
CBOMCTBAa ONTHYECKOro u3My4yeHUs. DU3NUECKHUE OCHOBBI M MPHUHIMIIBI MOCTPOCHUS
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUYHOIO HA3HAYCHUS

Ymemns:

[IK-2.1/¥YMm1 dopmynmupoBaTh 3amadyy | OMNPEIACIATh IapaMeTphl IS TPOBEICHUS
MOJENUPOBaHUS (PYHKIMOHUPOBAHUS ONTHUKOAIEKTPOHHBIX NPUOOPOB HAa OCHOBE
¢u3nYecKUx MpoLeccoB U sBICHUN. BbIOMpaTh YHCIEHHBIM METOA MOAETUPOBAHUS
(GYHKIIMOHUPOBAHMS  ONTHUKO-3JICKTPOHHBIX MPHUOOPOB HAa OCHOBE (PUBHMUECKUX
MPOIIECCOB U SIBJICHUI

Braoemy:

[TK-2.1/HB1 MeTomamMu MaTeMaTU4eCKOro MOACIUPOBAHUS

[IK-2.2 Pa3pabareiBaeT, peaquzyeT W TNPUMEHSET B TNPO(ECCHOHAIBHOW NESITeIbHOCTH
pa3iuyHble YUCICHHBbIE METO/bl, B TOM YHCIIE€ PealM30BaHHbIE B FOTOBBIX OMOIMOTEKaX MpHU
pELIeHNN KOHKPETHBIX ONTHYECKUX 3a/1a4

3Hamo:

[TK-2.2/3u1 netoas! aHanM3a, CHHTE3a U ONTUMU3AINNA ONITHYEKUX CHCTEM Pa3IMYHOTO
Ha3HayeHUs1.OCHOBHbBIEC THUIIbI, XapAKTEPUCTHKU ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX
CUCTEM, OJJIeMEHTHass 0a3a onToTeXHUKU.CTaHAApTHBIE U CICHHAIBHBIC S3BIKH
nporpaMMupoBanus. [IpUHIUTIBI TOCTPOEHUS PU3HMUECKUX U MATEMATHYECKUX MOJEIIEH.
OCHOBBI QJITOPUTMU3ALMHM U NPOTrPAMMHUPOBAHMS. TEXHMUECKUM aHDIMHUCKUM S3BIK B
00IacTi ONTUYECKOTO MPUOOPOCTPOCHUS, ONTHUECKHX MAaTepPUAIIOB M TEXHOJOTHHA B
00beMe, HEOOXOIMMOM IS

Ymems:
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[1K-2.2/YM1 ucnonb30BaTh CTaHAAPTHBIE KOMITBIOTEPHBIE MPOTPAMMBI [T TPOBEACHUS
pacueToB " MaTeMaTu4ecKoro MOZETUPOBAHUS
(YHKIMOHUPOBAaHUAONTUKO-JIEKTPOHHBIX ~ NMPHOOPOB  Ha  OCHOBE  (DU3UYECKHX
NPOIIECCOB U ABJICHUN. BBISABIATH 3aBUCUMOCTH MEXIY ITapaMeTpamMu

aHAJIM3UPYEMOTO TIpolecca, SBICHUS U OCOOCHHOCTSIMU paboThl mpubopa. [IpuMeHsTs
CIpaBOYHBIE MaTepualibl. PaboTars B KoMaHze

Braoems:
[TK-2.2/HB1 MeTomamMu MaTeMaTH4eCKOro MOACITUPOBAHUS

ITK-3 CiocoGHOCTh K aHaJu3y, pacyeTy, MPOSKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO B COOTBETCTBHH C
TEXHUYECKUM 33/IaHHEM THUIOBBIX CHCTEM, NpUOOpOB, JeTajel M y3J0B ONTOTEXHUKH Ha
CXEMOTEXHMYECKOM M DJJIEMEHTHOM YypOBHSIX, B TOM 4YHCJIE C HCIOJb30BAaHUEM CHCTEM
aBTOMATHU3UPOBAHHOTO POEKTUPOBAHUS

[1K-3.2 PaccuuTbhIBaeT, BU3yaIU3HPYET U MOACIUPYET ACHUCTBHE ONTUYECKUX DJIEMEHTOB U
CUCTEM C  HCIOJb30BAaHUEM  CIELHUAIU3UPOBAHHOIO  IMPOrpaMMHOIO  obOecredeHwus,
00pabarbIBaeT U aHAJIM3UPYET PE3YyNbTaThl pacueTa ¢ UCIOJIb30BaHUEM CIEIUATU3UPOBAHHOTO
MIPOTPaMMHOTO 00ECTICUEHUS
3namo:
[1K-3.2/311 0CHOBBI MPOEKTUPOBAHUSA, KOHCTPYUPOBAHUS U MPOU3BOJCTBA ONTUYECKUX
¥ ONTHKO-JIEKTPOHHBIX TPUOOPOB U KOMILIIEKCOB. I [pUHIHUITBI TOCTpOCHUS U
COCTaB ONTUYECKHUX M OMTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILJIEKCOB
Ymemu:
[IK-3.2/YM1 ucnons3oBath npodeccnoHaabHbIe MaKeThl TPUKIAIHBIX IPOrPaMM JUIS
NPOEKTHUPOBAHUS M KOHCTPYMPOBAHUS ONTHYECKUX U ONTHKOIJIEKTPOHHBIX MPHOOPOB U
KOMIUIEKCOB U CHCTEMBI 3JIEKTPOHHOTO JOKyMeHTooOopoTa.Paborars ¢ 6azamu JaHHBIX
U UCTOYHUMKaMU uHGpopManuu. [IpouM3BOIUTH KOMIBIOTEPHOE MOJAEIHPOBAHUE C
UCIIOJIb30BaHMEM METOJIOB CHCTEMHOIO MOAXO/Aa ISl MPOTHO3UPOBAHHUS ITOBEICHUS,
ONTUMH3AIMU W U3y4YeHHS (PYyHKIIMOHMPOBAHUS pPa3pabaTHIBAEMBIX ONTHUYECKUX U
OIITUKO-3JIEKTPOHHBIX PUOOPOB,
KOMIUIEKCOB U MX COCTABHBIX YaCTEH C y4eTOM HCIIOIb3yEeMbIX TEXHOJIOTUI
IPOM3BOACTBA 1 COOPKHU
Braoemy:
[1K-3.2/HB1 uHXeHEepHBIMU METOIMKAMH pacueTa TUIIOBBIX CUCTEM, IPUOOPOB, AeTanen
U Y3JI0B ONITOTEXHUKHU

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmaa (Momynb) b1.B.08.09 «HeliponHbie ceTn» OTHOCHTCS K (POpMUPYEeMOH ydaCTHUKAMH
o0pa3oBaTeIbHBIX OTHOIIEHUH YacTH 00pa30BaTeIbHON MTPOrpaMMBbl B U3ydaeTcs B cemecTpe(ax): 9.
B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

bl)

/TOEMKOCTb

T)
M€ 3aHATUS

CHhI)
[ast aTTecTaIus

CBI)

1bHas paboTa

/TOEMKOCTh
CHhI)

[Tepuon

~
1%
-
<

—
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5. Copep:xanune TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHLI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

— O
- | E|58=
= | Q |5 EE
&= < E = E
2| 5883
5| 8 |&253
HaumenoBanwue paszeina, TeMbl 2 2 |Q § =
5| E|5°2z
S| 2 |gEEs
c|E|8|E8E8
S| 5|2 |Ex5¢
m|=E O |E8&E
Pasnen 1. OcHoBbI 15 6 9| IIK-2.1
nporpaMmMupoBanusi Ha Python [1IK-2.2
Tema 1.1. ®yHKIMOHANBHOE 15 6 9| IIK-3.2
MPOrpaMMHUPOBAHUE U
OMOTMOTEKH 1T HEUPOHHBIX
ceTe
Pasnen 2. Pazpaborka 21| 12 9| IIK-2.1
HEHPOHHBIX ceTel IS [1IK-2.2
ONTHYECKHX 32124 [IK-3.2
Tewma 2.1. Tpancdopmepsl, 211 12 9
CBETOUYHBIE U PEKYPPEHTHbIE
HEWpOCETH
Pa3znen 3. UHCTpyMeHTHI Ha 18 8| 10| IIK-2.1
OCHOBE HEHPOHHBIX ceTeH [1IK-2.2
Tema 3.1. I'eHepaTHBHEIE U 18] 8| 10| TIK-3.2
OoJbIINe SI3bIKOBBIE MOJIETTN
Pasnen 4. Pazpaborka 18 8| 10| IIK-2.1
OMOIMOTEeK/MOANPOrpamMM [1IK-2.2
Tema 4.1. Co3nanue MOIyJs Ha 18 gl 10| TIK-3.2
OCHOBE HEHPOHHOU CeTH
Hroro 72| 34| 38

5.2. Conep:kanue pa3aeyoB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pas3zoen 1. Ocnoswt npozpammuposanus na Python

Tema 1.1. @yHxyuoHanrbHoe npocpammuposanue u oudbIuomexu 0 HeUPOHHbIX cemel

Tunel 1 Monens ganubix B Python. Apudmernueckue onepanuu. YCIOBHBIE ONEPATOPHI U IIHKIIBI.

@Oyukiun. Pabota ¢ daitnamu.
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Pa3zoen 2. Pazpadomka HellpOHHBIX cemell 0111 ORMUYeCcKUx 3a0ay

Tema 2.1. Tpancghopmepni, ceéemounvlie u peKyppeHmuvle Hellpocemu

Maremartuka HEUpOHHBIX ceTell ((QyHKIMM aKTUBAllMM, TOTEPh, METOJbl ONTHUMH3AIIHHN).
Apxutektypbl. [IoTHOCBSI3HBIE — CJOM, CBEPTOYHBIC, PEKYPPEHTHbIE  HEHPOHHBIE  CETH.
Tpanchopmepst. bubnuorexu Python it paGoThl ¢ HEHPOHHBIMH CETAMH.

Pazoen 3. Hncmpymenmul Ha 0CHOGE HEUPOHHBIX cemell

Tema 3.1. I'enepamuenvie u bonvuiue A361K08ble MOOENU

Bonpmme  s3pIKOBBIE  MOMETH. APXUTEKTYpPhl H  pa3sHOBUAHOCTH. (OcoOeHHOCTH padoTHI.
['enepaTuBHBIE MOJETH.

Pazoen 4. Pazpabomxka o6udauomex/noonpozpamm

Tema 4.1. Cozoanue Mo0yns Ha OCHOBe HEUPOHHOU cemu

OOII B Python. MoxynsnocTh. PIP. GIT. bubnuorexu u makeTsl.

6. Ilopsanok nmpoBeeHusI MPOMEKYTOUHOM aTTeCTALUMN

[lopsanox mpoBeeHMsT TNPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTauy OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHbIH YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE MPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalolmMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 9 cemecmp.

[Ipu opranuzanuu U NpoBEeIEHUU MPOMEKYTOUHON aTTECTAlluU, UCXO U3 MEepeyHs MIaHUPYEMbIX
pe3yabraToB OOy4YeHHUS MO JIUCHUIUIMHE (MOAYJIO), MO KaKJO0M KOMIIETEHIMH WM CBA3aHHBIM
HECKOJIbKMM KOMIETCHLIUSM, B ((OPMUPOBAHUU KOTOPHIX YYacTBYeT yueOHasi TUCHUIUIMHA (MOIYIb),
kadenpoit  gopmupyrorcs (GOHI OICHOYHBIX CPEACTB K JK3aMeHy (COOTBETCTBEHHO -
mudepeHIUPOBAaHHOMY 3a4ETy WJIH 3a4€Ty):

- NPHUMEPHBIN MepedyeHb BOMPOCOB K AK3aMEHY [UIsl OLICHUBAHUS Pe3yJabTaToB OOy4YEHHS B BHUJE
SHAHUN. Tlpu 5ToM, 3a KaXIbIM BOIPOCOM B CKOOKAaxX YKa3bIBaIOTCA(ETCS) KOMIICTCHIMH(S),
YpOBEeHb CHOPMHUPOBAHHOCTH KOTOPHIX(0H) OyJIET OILICHUBATHCS;

- TNPUMEPHBIM MepedeHb MPOCTHIX MPAKTHYECKUX KOHTPOJIBHBIX 3aJaHUNl K SK3aMeHy JUis
OLICHHBAHMS Pe3yIIbTaToB 00yueHus B Buge YMEHUN.

- TPUMEPHBINA NepeYeHb KOMIUIEKCHBIX MPAKTUYECKUX KOHTPOJIbHBIX 33JaHUN K SK3aMEHY IS
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OIICHUBAHUS PE3yJIETaTOB OOy4YeHHUsS B BHJIC BHAI[EHI/IPT. MpU 3TOM, 32 KaXIbIM 3aJlaHUEM B
CKOOKaX YyKa3bIBAIOTCS(ETCSI) KOMIIETCHIIMH(sI), YPOBEHb C(HOPMHUPOBAHHOCTU KOTOPHIX(0OH) OyneT
OLIEHHBAaThCS;

Jl51g ipoBeeHNs MPOMEKYTOUHOM aTTecTaluu, UCX0s U3 CPOPMUPOBAHHBIX MepedHel (BOIPOCOB K
sk3ameny, nmpocthix [1K3, kommiekcHbix [1K3) dhopmupyroTcs OuneTs! k SK3aMeHy .
CdopmupoBaHHbIC TTepedHH (BOMPOCH K dk3ameny, npocteie [1K3, xommnekcubie 11K3) gomkHbI B
COBOKYITHOCTH OXBaTbIBaTh BCE€ KOMIETEHIIMM U 3asBICHHBIC B MPOrpaMMe OCHOBHBIE Pe3ybTaThl
oOyuenus o aucruiuinHe Ha ypoBHe 3HATH, VMETD, BJIAJIETD.

bunersr GopMupyroTCs Clly4aiiHOW BBIOOPKOW W3 TMPHUBEICHHBIX BHINIC TEPEYHEH, a HTOTOBBIN
pe3ysabTaT OLEHUBAHUS COOTHOCUTCS Ha BECh 3asBICHHBIM B MpOrpaMMe MEepedeHb pe3ysbTaToB
00y4eHHUs 10 AUCLUHUTUINHE .

Kaxxnpiii Onier BKIIIOYAET:

1. Bompoc [1st oLeHHBaHus pe3yabTaToB oOydenns B Buae SHAHUI;

2. TlpocToe mpakTHuecKoe KOHTPOJIbHOE 3a/laHue Ui OLECHUBAHUS Pe3yJbTaToB OOy4YeHHs! B BUIE
YMEHUY;

3. KoMruiekcHOe MpakTU4YecKoe KOHTPOJIbHOE 3a/laHue sl OLICHUBAHUS PE3yJIbTaToB OOyueHUs B
suze BIIAJIEHU.

MeTtonuka oleHUBaHUS: IPU NMPOBEICHUHU POMEKYTOUHOM aTTecTalnu, Kak MpaBuio, IpUMEHseTCs
cpenHee apudMeTHYecKoe 3HAYCHHs! OLIEHOK, MOJMYYEHHBIX 3a KaKIbli 3J€MEHT OICHUBAaHMUS,
yKa3aHHBIN B OmiteTe (BOMPOC U J1Ba TPAKTUYCCKUX 3a/IaHHS).

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

[Ipu mnpoBegeHMM OLIEHMBAaHUS 10 BONpOCaM M 3aJaHUSIM, yKa3aHHbIM B Ouiere, B XoJe
MIPOMEKYTOYHON aTTeCTallu, IPEroiaBaTellb MOXKET YUUTHIBATh PE3yIbTaThl TEKYIIEr0 KOHTPOJISL.
VYcraHaBnUBAIOTCA — CIEAYIOLIME MIKaJbl OICHMBAHMS YpPOBHEM OCBOEGHHUS  KOMIETEHIIMIA,
MIPEAYCMOTPEHHBIX paboueld mporpaMMoi MpH TMPOBEACHUHM 3K3aMeHa U AuddepeHIInpOBaHHOTO
3ayera:

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

«BA3OBbBII» - BeIcTaBISIETCS OLIeHKA - 4 «XOPOILOY, ecin cpentee apudMETHIECKOE 3HAYCHHE
OIICHOK I10 JIEMEHTaM KOHTPOJIS HAaXOIUTCSl B UHTEpBaje ot 3.5 - 4.4;

«[TOPOT'OBBIl» - BeIcTaBagETCH onenka - 3 «YAOBJIETBOPUTEJIBHO», ecau cpennee
aprupMeTHIECKOE 3HAYCHHUE OLICHOK I10 JIEMEHTAaM KOHTPOJIS HAaXOAUTCS B MHTEpBasie oT 2.5 - 3.4,
<<HEI[OCTATO‘IHBII>T» - BeicTaBisieTcs oueHka - 2 «HEYIOBJIETBOPUTEJIBHO», eciu cpennee
apudmeTnyeckoe 3HaYeHHE OIIEHOK I10 3JIeMEHTaM KOHTPOJIs MeHee 2.5.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

9 cemecmp, 3auem
Koumponupyemwie H/IK: 1IK-2.1 I1K-2.2 [IK-3.2
Bonpocsl/3ananus:

1. [TepeunciuTe OCHOBHBIC (DYHKITUM aKTHBAIIMU, MCIIOB3YEeMbIC B HEHPOHHBIX CETSAX, U UX
0COOEHHOCTH

2. OnumuTe apXUTEKTypy CBEPTOYHONW HEMPOHHOW CceTH U OOBSICHUTE, IMOYeMy OHa
s dexTrBHA 4151 00paObOTKH U300paKEHUI B ONTHKE.

3. Uto Takoe ¢hynkuus nmoteps? [IpuBeaute npumepsbl GyHKIUN TOTEPH IS 3a/1a4 PErPecCuu
U KJIacCU(PHUKAIUHU B ONITHKE.
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4. OOBsICHUTE TIPUHITUTT PAOOTHI MOJTHOCBSI3HOTO CJIOS

5. Uro Takoe airoput™ obpaTHOTO pacrpocTpaneHus omnoOku? KakoBa ero poib B 00y4eHUN
HEUpOHHOM ceTn?

6. IlepeuncnuTe OCHOBHBIC 3Talbl MPeroOpPabOTKHU ONTHUECKUX HM300pakeHHH (Hampumep,
uHTEepdeporpaMm) repes nojgaueii B HEHPOCeTh.

7. Uto Takoe omepanus MyJIHHTa B CBEPTOYHBIX HEUPOHHBIX ceTsAx? Kakue TUmbl mynuHra
CYIIECTBYIOT?

8. Omumure apxutektypy U-Net u ee mpuMeHeHUE B 3aJayaX CETMEHTAIMM ONTHUYECKUX
M300paxXeHHIA

9. Kakue w™eTompl ONTHUMH3AIMH HWCIOIB3YIOTCA TPU OOYYCHHH HEHUPOHHBIX CETEH?
(HazoBure xots 051 3).

10. Yro Takoe nepeobyuenue? Kakue meTonsl 60pb0bI ¢ HUIM CYIIECTBYIOT?

11. OOwsicHuTe TOHATHE "HOpPMANU3alMs JAaHHBIX" M €€ BaXHOCTh M OOydeHUs
HEHpoceTen.

12. OnumuTe npuHOKN padoThl pekyppeHTHoM HelipoHHou cetu (RNN). I'me B ontuke oHa
MOXET TPUMEHSTHCA?

13. Yro Takoe Dropout cioit? Kakoa ero ¢pyHkuuns?
14. Yro Takoe Oosblias s3bp1k0Basi Mozienb? HazoBure npumepsl U MX 6a30BYI0 apXUTEKTYPY
15. OnumuTe npuHOKI pabOTHl MEXaHW3Ma BHUMAaHUS B apXUTEKType TpaHchopmepa.

16. Uro Takoe TOHKas HAacTpoWka mpedoOyueHHOH Moxaenu? 3adeM OHAa HYyXXHa B
ONTOTEXHUKE?

17. YUTo Takoe reHepaTuBHO-COCTA3aTeNIbHasA ceTh? ONUIINTE €€ OCHOBHBIE KOMITOHEHTBI
18. [Ins kakux 3a7a4 B ONTUKE MOXKET MPUMEHATHCS T€HEPALsSl CAHTETUYECKUX JAHHbBIX ?
19. Yrto takoe nuddy3rnoHHbIE MOIETH?

20. Kakue METpUKM HCHOJIB3YIOTCS ISl OLIEHKH KayeCcTBa T'€HEPATUBHBIX MOJEJIEH MpH
pabote ¢ n300paKEHUSIMH?

21. Kakue 0CHOBHBIE 3TaIlbl )KU3HEHHOTO IIUKJIA MOJIEIM MAIIIMHHOTO O0y4YeHUs?
22. Yro takoe nepeHoc oOydenusi? [IpuBenure npuMep ero NpUMEHEHUs B ONTHKE.

23. Kakue 5THYECKHE AacleKThl HEOOXOIMMO YYHMTHIBaTh MNpH ucnonb3oBanuun WU (B
yactHOCTH, LLM 1 reHepaTuBHBIX MOZIETIeH) B TEXHUYECKUX 00IacTsx?
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24. Yro Ttaxoe API (Application Programming Interface)? Kak on wucmomb3yercss mpu
pa3paboTke OubIHOTEK?

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

26. Jlns 4ero WCHONB3YIOTCS CHUCTEMBI KOHTpossi Bepcuit (Hampumep, Git)? HazoBure
OCHOBHBIE KOMaH/IbI.

27. Yto Takoe aBroMaTH3amusa paboumx mporeccoB? IlpuBeaurte mpumep, e HeHpoceTH
MOTYT €€ 00eCIeYnTh B ONTOTEXHUKE.

28. Uto Takoe makpoc? Kak HelipoceTH MOTYT OBITh MHTETpUpOBaHbI B Makpochl Ayt CAIIP
ONTOTEXHHUKH (Hampumep, Zemax)?

29. ]l 4ero Hy’>kHa TeXHUYECKas JOKyMEHTalus K oubnuorexe? Kakue MHCTpyMEHTHI 1Jist
€€ reHepaluu Bbl 3HaeTe?

30. Yro Takoe open-source? Kakue mnpenmyliecTBa W PUCKU €CTh MNPH aJanTaluu
open-source peleHu s 3a7a4 ONTOTEXHUKH?

31. Cdopmynupyiite 3amadqy kKiacCUPUKAUU Ae(PEKTOB ONTHUYECKHX MOBEPXHOCTEU IO
M300paXeHUsIM i1l HeHpoHHOUW cetn. OmpenenanTe BXOJHBbIC NaHHBIC, BBHIXOJHBIC TAaHHBIC U THUII
CeTH.

32. Jna 3amaum mpeickasaHus Kod((UIMEHTa NpelIoMICHHs MaTepuaja IO CIEKTPY
OTpaKeHUs BbIOEpUTE TUII HEHPOHHOM CeTH M 000CHYHTE BHIOOD.

33. Tlogbepute mnoaxomsryr0 (GYHKIIMIO aKTUBAIMKM JUIsI BBIXOJAHOTO CJIOSI HEWpPOCETH,
pemaromiei 3amaqay perpeccuu (rmpeackazanue (pOKyCHOTO pacCTOSHUS JTUH3HI TI0 €€ IapaMeTpam).

34. PaccuuraiiTe pa3MepHOCTh TEH30pa Ha BBIXOAE CBEPTOYHOrO CiOs (C 3aJaHHBIMU
napamMeTpamu: BXOAHOM pa3Mep, Sapo, Iiar, MajJiuHr).

35. Bwibepure  QyHKIMIO ~TOTeph IS 3adayd  OuWHApHOM  Kiaccuukanuu
(Hanmuuue/oTcyTcTBUE AehEKTa Ha JINH3E).

36. CocraBbTe IUIaH HKCIIEPUMEHTA 110 00YUYEHHUIO CBEPTOYHON HEHPOCETH ISl CEeTMEHTALUU
TPELIUH Ha cTekJe. Brimrounrte stanbl: cOOp NaHHBIX, pa3MeTKa, ayTMEHTAallUsl, BEIOOp apXUTEKTYpHI,
oOy4eHue, BaJuIaIHsl.

37. Pa3zpaboraiiTe CTpaTeruio ayrMEeHTAIlMM JaHHBIX JUI1 Ha0opa n300paskeHH MHUKPOCKOIa
npu 00y4EeHUH CEeTH KITacCU(PUKAIIMU OTITUYECKUX MaTepUAJIOB.

38. Ilpennmoxkure crocod amanTandyd MPeaoOydEeHHOW OOJIBIION S3BIKOBOM MOACIH IS
aHaJIN3a TEXHHYECKUX OIMMMCAHUN ONITHYCCKUX KOMIIOHEHTOB M M3BJICYCHHUS KITIOUCBBIX ITAPAMETPOB.

39. Chopmynupyiite 3amaqy A TeHEPATUBHON MOJIENH, KOTOpasi Moria Obl CHHTE3UPOBATh
peaNuCcTUYHBIE W300paXKCHHUsSI PA3IUYHBIX THUIIOB ONTHYECKUX JACPEKTOB IS PACHIUPEHUs
o0yuaroiieil BEIOOPKH.
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40. BoiOepute MeTpuku (He MeHee 2) JUIsl OLICGHKH KauecTBa HEWPOCETeBONM MOJENH,
MPEJICKa3bIBAIOIIEH MPOIyCKaHNEe CBETO(UIIBTPA TI0 €r0 CIIEKTPATHHBIM XapaKTEPUCTHUKAM.

41. Tlpemmoxxutre METON MCHOAB30BaHMS IU(PPY3HOHHOW MOIETU JJII  OYUCTKH
3alIyMJICHHBIX HM300pa)K€HUH, TMOJTYYEHHBIX B YCIIOBHUSX CJIa00H OCBEIICHHOCTH B ONTHYECKOM
npuoope.

42. Kak Obl BBl UCIIOJIb30BAJIN MPe00YyUYEHHYIO MOZENb KOMIIBIOTEPHOTO 3peHHUsI (Harpumep,
ResNet) mist aBTOMaTH4eCcKOro KOHTPOJIS KaueCTBa IICHTPOBKH JIMH3 Ha KOHBekepe?

43. IIpennoxute cnocod UCIOIL30BAHUS OOJBIION S3BIKOBOW MOAENH ISl aBTOMATHYECKOTO
TCHEPUPOBAHUS OTUETOB IO PE3yJIbTaTaM ONTUYSCKUX U3MEPEHUN Ha OCHOBE CTPYKTYPHUPOBAHHBIX
JTAHHBIX.

44. CopoexTupyiTe apXuTekTypy (ocHoBHble Moxynu) Python-Ombnmorexku mist pacuera
YaCTOTHO-KOHTPACTHON XapaKTEePUCTHKH ONTUYECKOM CUCTEMBI C MCIIOIB30BAHUEM IMPENOO0yUEeHHON
HEHUPOCETH.

45. Pa3paboraiiTe cxemy pabodero mporecca, Iie HelpoceTeBas MOJEIb UHTEIPUPOBAHA B
CHCTEMY yINpaBJICHUs] ONTUYECKUM MPOU3BOICTBOM JIJIsl aBTOMAaTHYECKOTO OTOPAKOBKH.

46. Pazpabotaiite CTpykTypy (OIVIaBICHHE) TEXHUYCCKOW TOKYMEHTAIIUU JJII HEUPOCETEBOM
OMOIMOTEeKN aHaIM3a HHTEphEeporpamMm.

47. Pa3pabotaiiTe METOIOIOTHIO UCTIOIB30BAHS OOJBIION S3BIKOBOM MOJICIN ISl CO3MAHHUS
"MHTEJUIEKTYaIbHOTO MMOMOIIIHUKA" TI0 TEXTIOAACPKKE ONTUIECKOTO 000PYyI0BaHHUS.

48. Ilpennoxxkute CTPATETUIO MCIIOJb30BAHUS HEUPOCETEBOM MOJEIU CEMaHTUYECKOU
CErMEeHTallMU I aBTOMAaTUYE€CKOTO U3MEPEHHSI TEOMETPHUUECKUX MMapaMeTpoB (IuaMeTp, KpUBU3HA)
ONTUYECKUX JIEMEHTOB

49. Ilpennoxurte IJjaH BHEAPEHHS HEHPOCETEBOM MOIEIM MPOTHO3UPOBAHUS JETpajlaliii
XapaKTePUCTUK JIA3€PHOTO JHOJAa B CHUCTEMY TMPEIUKTUBHOTO OOCITY)KMBaHUS ONTHYECKOTO
MIPOU3BOJICTBA.

50. PaspaboraiiTe ImjiaH ajanTaiyy CYIIECTBYIOIIETO OPEN-source Kojaa HEWpoceTH s
CEerMEHTAIIMU N300paKEHU 1To1 crielnpuIecKuii popmaT TaHHBIX BAIIETO ONTHYECKOTO MpUOopa.

51. Ilpennoxute METOJ TECTHUPOBAHMS HEHPOCETEBOM MOANPOrpPaMMBI Ha yCTOMYHMBOCTH K
Pa3JIMYHBIM TUIIAM ONTHUYECKUX LIYMOB

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

53. PazpaOoraiiTe  ajroputM MOANPOTPAMMBI,  HCIONB3YyIOLIEH  HeipoceTb Ay
aBTOMaTHYECKON KaJIMOPOBKH MPOCTOTO ONTHYECKOTO IaTUYMKA Ha JIETY.

54. PazpaboraiiTe cCXeMy HCIOJIb30BaHUS CHUCTEMBI KOHTpOJs Bepcuit (Git) B KOMaHIHOM
MIPOEKTE IO CO3/IaHUI0 HEUPOCETEBOW OMOIMOTEKH ISl ONTOTEXHUKH.
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55. [Ilpemnoxkute cTpareruio 0OpabOTKM HCKIIOYEHMH B  (QYHKIUH OHONIHOTEKH,
3arpy’Karolei HeMpoCETEBYIO0 MOJEIIb.

56. Ilpennmoxkure crnocod MOKyMEHTHPOBaHUS (PYHKIHMH OMONHOTEKH HEMOCPEICTBEHHO B
(S

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

58. B uéM cyTh aanropuTMoB (HOTOMETPHUUIECKOTO MPeoOpa30oBaHUs U300pAKEHUA?

59. PazpaboraiiTe KOHIIETIINIO TUIAaTHHA Ha OCHOBE HeWpocetu misa cymectBytomeid CAIITP
ONTOTEXHUKHU.

60. Kak ObI BBl CIIPOEKTHPOBAIN KOH(PUTYPATMOHHBIN (haiin ams Bamelt 6MOIMOoTeKkH, YTOObI
MOJIH30BAaTENh MOT JIETKO 33JaBaTh MapaMeTphl (ITyTH K MOAETSAM, HACTPOUKH MPpenoO0paboTKu)?

61. Hammmure xox Ha Python: 3arpy3ute mzobpakenue nmn3bl (Mcnonb3yi PIL/OpenCV),
npeoOpasyiiTe B Tpajalliy CEporo U U3MEHUTE pa3mep 110 224x224.

62. Co3paiite TeH30p U3 MaccuBa NumPy, npeacrasiisomero npocToi cnekTp orpaxeHus (5
TOYEK JTAHHBIX ).

63. Ununmanusupyiite onuH moHOCBs3HbIN ciioit B PyTorch/TensorFlow ¢ 10 Bxogamu u 5
BBIXOJAMH.

64. Ilpumennre Qynkiuio aktuBauuu ReLU k Beixomy TeH30pa (MMUTHpPYWTE pe3ysbTar
CcJ1051)

65. Paccunraiite 3HaueHue (yHKuuu morepb MSE Mexay mpeacka3aHHBIM U pealbHbIM
(hOKYCHBIM pacCTOSTHUEM

66. Hanwmmre uWKI U1 OMHOMW WTEpallMi OOHOBJIEHHUS BECOB MOJEIH C IOMOIIBIO
ontumuzaropa Adam (mar oOyuenus 0.01)

67. IlpuMeHnTe ayrMEHTAIMIO: CIIyYyaifHO OTpa3uTe MO TOPU30HTAIN TECTOBOE U300paKeHHE
ONTUYECKOIO NIEMEHTA

68. CoxpaHuTe Beca OJHOTO CJI0si 00y4eHHOM MoeH B (haiin

69. Ilocrtpoiite rpaduk 3aBHCUMOCTH 3Ha4ueHHS (QYHKIMHA TOTEPh OT HOMEpa JIOXHU
(ucnonp3yiTe 5 TOUEK JTaHHBIX )

70. 3arpysure npenodyuennyro monenb BERT u3 Hugging Face transformers ans anammsa
TeKCTa

71. ITpoaeMOHCTPUPYWUTE OMNPENCIICHUE APXUTEKTYpPhl CBEPTOYHON HEUPOHHOW CETH Ha
PyTorch/TensorFlow
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72. IlponeMOHCTpUpYyiTE BBIOOP U MPUMEHEHUE (DYHKIIMU MOTEPh U ONTHMM3ATOPa B IUKIIE
obyuenus Ha PyTorch/TensorFlow.

73. PeanusyiiTe muKa oOydeHUs JUIsl HEUPOHHOM CETHM HAa HECKOJBKHX AI0XaX C BBIBOJIOM
METPHUK

74. CobGepure mocnenoBarenbHyo monens Conv2d(1, 8, 3) -> ReLU -> MaxPool2d(2) >
Flatten -> Linear(BbIxo/si).

75. Hopmanu3yiiTe 3Ha4YeHUE TTUKCEIEH N300paKeHUs B OTTEHKAX CEPOTro
76. AyrmeHTUpyHTEe JaHHBIC MPU 3arpy3Ke ONTHYECKUX U300paKeHUH.
77. Ilpumenute TeXHUKY Dropout B apXuTEKType HEMPOHHOU CETH

78. Paccumnraiite 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 AByMsI MacCHBaMM IpPEICKa3aHHBIX M MCTUHHBIX METOK
(OunapHas knaccudukanus: 1eexT/Her).

82. Paccumraiite confusion matrix (MaTpuiy ommOOK) st OWHApHOW KiacCUpUKAITIT
NIe(QEeKTOB 10 MPEICKAa3aHUsIM U UCTHHHBIM METKaM

83. Ilpumenure Batch Normalization k BBIXOQY CBEpTOUHOTO CJIOSl B IMOCI]IEIOBATEIBHOM
MOJIeNTN

84. Paccumnraiite Fl-score (Mepa TOYHOCTH) JJIS PE3yJabTaToOB OMHAPHON KiIacCHU(PUKAIMH
nedexToB

85. 3aMopo3bTe Bee clion mpenoOyuyeHHONW CBEPTOYHONH HEHPOHHOU CETH, KPOME MOCIESTHErO
MIOJIHOCBSI3HOTO CJIOs (/111 TOHKOW HAaCTPOMKH).

86. Paccunraiite ROC-AUC score i OnHapHOTO Kitaccudukaropa 1e(eKToB

87. PeanusyiiTe paHHIOI OCTAaHOBKY JIOTMYECKH: HAIUIIUTE YCJIOBHUE, IMPOBEPSIOLIEE,
yxyamics i validation loss B Teuenue 3 3mox.

88. O6pabdoraiite uckmouenue FileNotFoundError mpu nmomnbiTke OTKpBITH (aiia Moxenu

89. Hactpoiite noruposanue: BeiBoaute coodmenne "Model loaded" B koHCONB TTpH 3ammycke
CKpHUIITa

90. Hamummmre docstring nmns ¢GyHKIMKA, KOTOpas CUMTHIBAET MapaMeTpbl JIMH3BI W3
CSV-paiina
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9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

OcnosHnas tumepamypa

1. bopucenko B. B. OcHOBBI nporpamMmmupoBanusi: yuebHoe nocodue: yuebHoe nocodue / B. B.
Bopucenko. - OcHOBBI nporpamMmmupoBanusi - MockBa: MHTepHeT-YHuBepcuter MH(popMannoHHbIX
Texnomornit (MHTYUT), At Ilu Ap Menua, 2024. - 322 c. - 978-5-4497-3320-7. - Tekcrt:
snektpoHHbiil. // IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/142287.html (nara
obpamenust: 16.03.2025). - Pexxum goctyna: mo noAmucKe

Lononnumenvnas tumepamypa

1. Capaes II. B. Metonsl MammuHHOTO OOy4YeHHs: METOAMYECKHE YyKa3aHUA M 3aJaHus K
nabopaTopHbIM paboTaM MO KypcCy: METOAWYECKHE YKa3aHUs M 3a/laHus K JIaOOpaTOpPHBIM paboTam
o kypcey / I1. B. Capaes. - Metoasl MammmHHOTO 00y4deHus - Jlunenk: Jiunenkuit rocyaapcTBEHHBIN
texanuecknii yausepcuret, ObC ACB, 2017. - 48 c. - 2227-8397. - Tekct: snekrponnsiii. // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/83183.html (mzara obpamenus: 16.03.2025). -
PexxuM nocTymna: 1o noamucke

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ece4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://www.photonics.su/ - ®oToHuKa
2. https://www.computeroptics.ru/ - KommbrorepHas ontuka
3. https://pribor.ifmo.ru/ - I[IpuGopoctpoenue
4. https://russianspacesystems.ru/ - Poccuiickrie KOCMUYECKUE CHCTEMBI
5. https://www.izmt.ru/jour - I3mepuTenpHas TEXHUKA
6. https://opticjourn.ru/ru - OnTudecKkuit xKypHa

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIEHUs HOBbIX EPCULL NPOSPAMMDbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

VYueOHas aymuTopus
ABromaru3upoBaHHoe padouee mecto (APM) - 16 mT.
NHtepakTBHas MaHeN b - 1 mT.
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10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C wenpio yCHemHoro OCBOGHHUS JAHHOTO MpeIMeTa CTyACHTY He0OXOAUMO BBIMIOJIHATH TOMAIIIHHE
paboThI O yKa3aHHBIM IPETOaBaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooylee  YCHEIIHOTO  BBINOJIHEHUS  pabOTBl  CTYAEHTY  NpEeAjaracTcss  HCIOJIb30BaHHUE
y4eOHO-METOANYECKUX MaTepHuajoB, COOTBETCTBYIOIINX YKa3aHHOH TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCHIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 110 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMHM TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Ha naGopatopHbIX 3aHATHAX 10 TucHMILINHE «HelpoHHBIE CeTH» TOMIKHBI paCCMaTPUBATHCS TOIBKO
T€ BOIIPOCHI, KOTOPbIE HE BBIHOCATCS HA CAaMOCTOATENbHOE u3ydeHue. YacTb BpeMeHU
71a00paTOpHOTO 3aHATHUS CIEAYeT BBIACIUTH HA TO, YTOOBI COPUEHTHPOBATH OOYYAIOMIMXCS TI0
HCIIOb30BaHUIO UMEIOILEHCS JINTEPaTyphbl M IPYTUX 3JIEMEHTOB y4eOHO-METOIUUECKOTO KOMILIEKCa,
IIPEOCTABIISIEMBIX B UX PACIOPSIKEHHE, 1JI1 OCBOCHMSI BOIIPOCOB, BBIHOCUMBIX Ha CAaMOIIOJTOTOBKY.
C 3amaHusMH J1a00paTOPHOTO MPAKTUKYMa M METOAMYECKHMMM YKa3aHUSMHU 10 UX BBITOJHEHUIO
MarucTpaHThl 00s3aHBl O3HAKOMHUTBHCSA BO BpeMs camomoAro-toBku. [IpemonmaBaremo He
paspelaercss pacxoAoBaTh ayJUTOPHOE BpEMS Ha IIPEIBAPUTEIbHBIE KOHCYJBTAllMM IO METOJUKE
BBINOJIHEHHSI TaOOpaTOpHBIX paboT. B ciiyyae HEMOHMMaHUS OTIENBHBIX MOJOKEHUH 3aJaHUs UITH
METOIMKHA €ro BBIMOJHEHHS CTYAEHT oOpaimjaercs K NpPEenofaBaTeNlio 3a KOHCYJAbTalUed BO
BHeayauTopHoe BpeMsa. CTyIeHTBl [OMyCKAaloTCs K  BBIMOJHEHUIO JIAOOPaTOpHBIX padoT
WHIWBUIYAIbHO C YYETOM pE3YJIbTaTOB KOHTPOJIS HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH,
COlep)KaHUsI M MeTOAMKH JaboparopHoil paborel. CTyneHTB, HE MOArO-TOBUBIIMECS K
naboparopHoil paboTe, HE JMOMYCKAIOTCS K € BBIMONHEHUIO. BriocneacTBuM OHU OOs3aHBI
orpaborarb €€ B JIONOJHHUTENIBHO BBIAEICHHOE Bpems. DakT HENOMyIIEHUS K BBIIOIHEHUIO
nabopaTopHO PabOThl YUYUTHIBACTCS IPU MPOMEKYTOUHOM aTTeCTaIUH.

B mpormecce BbimonHeHust gaboparopHOi pabOTHl MpenoaaBaTeNb MPOBOIUT WHAMBHIYyaIbHbIC
KOHCYJIBTALIUM 110 KOHKPETHBIM BOIPOCAM, CBSI3aHHBIM C NPUMEHEHHEM H3Y4YEHHON METOIUKH €€
BBINOJIHEHUSI K KOHKPETHOMY OOBEKTY WCCIEAOBaHMs / KOHKPETHBIM JaHHbIM. Bo Bpewms
naboparopHoil pabOTBl JUIs  Iefeil  B3aMMHOTO OOyuYeHHsI pa3peliaeTcss W IOOUIPSeTCs
KOMMYHHUKAIUSl MEXAY CTYA€HTaMH, HE BBIXOJALIAs 32 pAaMKH LNl 3aHATHA, 3a UCKIIOUYECHUEM
CTYJIEHTOB, B OTHOILIEHUU KOTOPBIX B TAHHBIN MOMEHT OCYULIECTBIIIOTCS
KOHTPOJIbHO-aTTECTALIMOHHBIE MEPOIIPUATHSL.

Brimonnenne nabopatopHoil paboThl 3aBepIuaeTcsi MOATOTOBKON OTUYETA, KOTOPBIN MPEJOCTaBISECTCS
MPEoaBaTelio Uil MPOBEPKH, M ero 3amuTod. HeBbimonHenue TpeOOBaHMN K OTYETY SIBISETCA
OCHOBAHMEM Il MMOBTOPHOTO BBIMOJHEHHS JTAOOPAaTOPHOM paboOThl M Uil CHIDKEHHS OLEHKH IO
pe3yabTaTaM COOTBETCTBYIOIIETO KOHTPOJIBHO-aTTECTALIMOHHOTO MEPOIIPHUATHSL.

K 3aueTHOMY 3aHSTHIO JOIYyCKAIOTCS CTYIACHTHI, KOTOpPbIE MpPEICTaBUIM TpeOyemble OTUYETHl O
NpOJIeIaHHON paboTe, 3aAUIUTUIN UX U HE UMEIOT MIPOIYIICHHBIX 3aHATHH.

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKUMW, MPE3CHTAlUWi, BHAECO- M aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcurera. MHAMBHIyaldbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIHOCTH Jii MHBIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI I WHBAIUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHANBUIYATbHBIX BOSMOKHOCTEH M COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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