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ComnacoBaHue U yTBEPKACHUE

OTBeTCTBEHHOE aTa, IPOTOKOJI
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IPHUOOPOCTPOCHUS (bakynsTeTa




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:

[IK-2.1/3ul @wusnueckas u npukiaaHas onThka. OCHOBHBIE XapaKTEPUCTHKU U
CBOMCTBAa ONTUYECKOr0 M3MyuyeHUs. DU3NUECKHME OCHOBBI M IMPHUHLMIIBI INOCTPOCHUS
OTITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUYHOTO Ha3HAYCHUS

Ymems:

[IK-2.1/YMm1 ®opmynupoBarh 3ajady M ONPEACATH MapaMeTpbl UIs POBEICHUS
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 MeTogamu MaTeMaTuueCcKOro MOJICTUPOBAHHMS

[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

3uamo:

[1K-2.2/3u1 Uetoasl aHanu3a, CHHTE3a U ONTUMHU3AIMHA ONTHYCKUX CUCTEM Pa3TMYHOTO
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 CTaHIAPTHBIE KOMITBIOTEPHBIE POTPAMMBI JIJISI TPOBEACHUS
pacueToB " MaTeMaTu4ecKoro MOZETUPOBAHUS
(YHKIMOHUPOBAaHUAONTUKO-JIEKTPOHHBIX ~ NMPHUOOPOB  HAa  OCHOBE  (DU3UYECKHX
NPOIIECCOB U SBJICHUN. BBISABIATH 3aBUCUMOCTH MEXAY MapamMeTpamMH aHAJIU3UPYyEeMOro
npoliecca, SBJICHUS W OCOOCHHOCTAMHU paboTel mpubopa. IlpumeHsTH CcripaBouHBIE
marepuaisl. Paborars B komaH e

Bnaoemw:

[IK-2.2/HB1 MeTonamu MareMaTH4eCKOTO MOJICTHUPOBAHUS

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



3namu:

[1K-3.2/3u11 OCHOBBI TPOCKTUPOBAHMS, KOHCTPYHPOBAHUS M TTPOU3BOJICTBA ONTHYECKUX
U OITHUKO-3JIEKTPOHHBIX NMPUOOPOB U KOMILIEKCOB.IIpUHIUIIBI MOCTPOEHUS U COCTaB
ONTUYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB M KOMILIEKCOB

Ymemns:

[1K-3.2/Ym1 Hcnonp3oBarh mpodeccroHanbHbIE TMAKeThl MPUKIAIHBIX MPOTPAMM 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
OINTUKO-3JIEKTPOHHBIX MPHOOPOB, KOMIUIEKCOB M HMX COCTaBHBIX 4YacTed C y4yeToM

UCIIOJIb3yEeMbIX TEXHOJIOTHI MTPOU3BOACTBA U COOPKHU

Braoems:

[IK-3.2/HBl WHXeHepHBIMH METOAMKAMHU pacdyeTa THUIOBBIX CUCTEM, MpPHUOOPOB,
JETaJIeN U Y3JI0B ONITOTEXHUKHU

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIEeTeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHb chopMUpOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

[1K-2 Cnoco6nocts k |IToBbimennsiii  (MJIK I1K-2.1 Pa3pabaTsiBaeT anropuT™Mel U peaiusyer
MaTeMaTH4eCKOMY MaTeMaTH4YECKUE U KOMIIbBIOTEPHBIE MOJENH
MOJIEITMPOBAHUIO MOJIETTUPOBAHUS ONITUUECKUX SIBJICHUH Ha SI3bIKE BHICOKOTO
IIPOLIECCOB U YPOBHSI C UCIIOJIb30BaHUEM 00BEKTHO-OPHEHTUPOBAHHBIX
00BEKTOB TEXHOJIOTHiA

OIITOTCXHUKH U UX
HCCIIENOBAHUIO HA
Oazse

3HaTh:
[1K-2.1/3u1 ®usnueckas U NpUKIaIHAS ONTUKA.

npo¢eCCHOHAIBHBIX OCHOBHBIE XapaKTEPUCTUKU M CBOMCTBA ONTHYECKOTO
MaKETOB u3nydeHus. Puzndeckue OCHOBBI U MIPUHIUITHI
aBTOMAaTH3HPOBAHHOTO MOCTPOEHUS ONTHKO-JIEKTPOHHBIX TPHUOOPOB U CHCTEM
MIPOEKTUPOBAHUS U pa3IMYHOrO Ha3HAYCHUS

CaMOCTOATENIBHO YMeTs:

pa3paboTaHHBIX [IK-2.1/Ym1 @opmynupoBarh 3ajady ¥ ONpeAessTh
MIPOTPaMMHBIX napamMeTpsl Uil IPOBEICHHUSI MOJACINPOBAHHUS
MIPOIYKTOB (YHKIIMOHUPOBaHHS ONITUKOAIEKTPOHHBIX MTPHUOOPOB HA

OCHOBE (PM3MUECKUX MTPOLECCOB U sIBICHUIA. BpiOupatsh
YHCJICHHBIM METO/I MOACTUPOBaHUS (PYHKLIMOHUPOBAHHS
OTITUKO-3JIEKTPOHHBIX MPHUOOPOB Ha OCHOBE (PU3MUECKUX
MIPOLIECCOB U SIBJICHUI

Bnagers:
[1K-2.1/HB1 MeTogamu MareMaTu4eckoro
MOZETUPOBAHUS




MK ITK-2.2 Pa3zpabarsiBaeT, peaiu3yeT U IPUMEHSIET B
npo¢eCCHOHANBHON AEATEIbHOCTH Pa3InYHbIe
YHCJICHHbIE METO/IbI, B TOM YHUCIIC peaTu30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHMH KOHKPETHBIX
ONITUYECKHX 3a/1a4

3HaTh:!
I1K-2.2/3u1 Herons! anannsa, CHHTE3a U OIITHUMHU3AIINT
ONTUYEKUX CUCTEM PA3JINYHOrO Ha3HaueHus1.OCHOBHbIE
TUIIBL, XapaKTEPUCTUKHU ONTHUECKUX U
OTITUKO-3JIEKTPOHHBIX CUCTEM, dJIEMEHTHas 0aza
ontoTexHUKU.CTaHAapTHBIE U CIIELUAIIBLHBIE S3BIKH
nporpamMmmupoBasus. [ [puHIKIIEI TOCTpOEHUS
¢U3nUEeCKUX 1 MaTeMaTu4ecKuXx Mozesneil. OCHOBBI
AJITOPUTMU3ALUU U IPOrpaMMUpPOBaHus. TeXHUUeCKUN
AQHIVIMACKUH A3BIK B 00JJACTH ONTHYECKOTO
npuOOPOCTPOCHUS, ONITUYECKUX MaTEpUaIoB U
TEXHOJIOTUHA B 00bEME, HEOOXOIMMOM IS

YMeTs:
[1K-2.2/Ym1 Hcnonb30BaTh cTaHAAPTHBIE KOMIIBIOTEPHBIE
IIPOrpaMMBI JUIsl IPOBEIEHUS PACUETOB U
MaTeMaTU4ECKOr0 MOZAEINPOBAHUS
(YHKIIMOHUPOBAaHUSONTUKO-3JIEKTPOHHBIX TPUOOPOB Ha
OCHOBE (PM3MUECKUX MPOLECCOB U SIBICHUH. BBIsABIATH
3aBUCUMOCTH MEXJy apaMeTpaMM aHaJIU3UPyEMOTo
npoliecca, IBICHUSI U 0COOCHHOCTSMU paboTHI Mpubdopa.
[IpumensaTs cipaBouHble MaTepuansl. Paborare B koMaHze

Bnanets:
[1K-2.2/Hs1 MeTomamu MareMaTH4eCcKOro
MOJEJIIMPOBAHHUS

bazosnii

MK IIK-2.1 Pa3zpabareiBaeT aJropuTMBbl U pean3yer
MaTeMaTH4YECKUE U KOMIIbBIOTEPHBIE MOJENH
MOJEIIMPOBAHNS ONTUYECKHUX SIBJICHUM Ha 53bIKE BBICOKOTO
YPOBHSI C HCIIOJIb30BaHUEM 00bEKTHO-OPHEHTUPOBAHHBIX
TEXHOJIOTUH

3HaTh:
[MK-2.1/3u1 ®usnyeckas u NpuKIagHAs ONTHKA.
OcCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA ONTUYECKOTO
u3nydeHus. Puzndeckue OCHOBBI U MPUHIUITBI
MOCTPOEHUS ONTUKO-3IEKTPOHHBIX TPUOOPOB U CUCTEM
pa3IMYHOTrO Ha3HAYCHUS

YMmeTs:
[IK-2.1/Ym1 @opmynupoBarh 3aady ¥ ONpeAessTh
napamMeTpsl Uil IPOBEICHHUSI MOJCINPOBAHHUS
(YHKIMOHUPOBaHHS ONITUKOIEKTPOHHBIX MPHUOOPOB Ha
OCHOBE (PM3MUECKUX MTPOLECCOB U sIBICHUIA. BpiOupatsh
YHCJICHHBIM METO/I MOACTUPOBaHUS (PYHKLIMOHUPOBAHHS
OIITUKO-3JIEKTPOHHBIX MPUOOPOB HA OCHOBE (PU3MUECKUX
MIPOLIECCOB U SIBJICHUI




MK TIK-2.2 Pa3pabarsiBaeT, peanusyer U NPUMEHSET B
npo¢eCCHOHANBHON AEATEIbHOCTH Pa3InYHbIe
YHCJICHHbIE METO/IbI, B TOM YHUCIIC peaTu30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHMH KOHKPETHBIX
ONITUYECKHX 3a/1a4

3HaTh:!
I1K-2.2/3u1 Herons! anannsa, CHHTE3a U OIITHUMHU3AIINT
ONTUYEKUX CUCTEM PA3JINYHOrO Ha3HaueHus1.OCHOBHbIE
TUIIBL, XapaKTEPUCTUKHU ONTHUECKUX U
OTITUKO-3JIEKTPOHHBIX CUCTEM, dJIEMEHTHas 0aza
ontoTexHUKU.CTaHAapTHBIE U CIIELUAIIBLHBIE S3BIKH
nporpamMmmupoBasus. [ [puHIKIIEI TOCTpOEHUS
¢U3nUEeCKUX 1 MaTeMaTu4ecKuXx Mozesneil. OCHOBBI
AJITOPUTMU3ALUU U IPOrpaMMUpPOBaHus. TeXHUUeCKUN
AQHIVIMACKUH A3BIK B 00JJACTH ONTHYECKOTO
npuOOPOCTPOCHUS, ONITUYECKUX MaTEpUaIoB U
TEXHOJIOTUHA B 00bEME, HEOOXOIMMOM IS

YMmeTs:
[1K-2.2/Ym1 Hcnonb30BaTh cTaHAAPTHBIE KOMIIBIOTEPHBIE
IIPOrpaMMBI JUIsl IPOBEIEHUS PACUETOB U
MaTeMaTU4ECKOr0 MOZAEINPOBAHUS
(YHKIIMOHUPOBAaHUSONTUKO-3JIEKTPOHHBIX TPUOOPOB Ha
OCHOBE (PM3MUECKUX MPOLECCOB U SIBICHUH. BBIsABIATH
3aBUCUMOCTH MEXJy apaMeTpaMM aHaJIU3UPyEMOTo
npoliecca, IBICHUSI U 0COOCHHOCTSMU paboTHI Mpubdopa.
[IpumensaTs cipaBouHble MaTepuansl. Paborare B koMaHze

[ToporoBbiii

MK TTK-2.1 Pa3paGaTsiBaeT alrOPUTMBI U pEaTU3yeT
MaTeMaTH4YeCKUE U KOMITbIOTEPHBIE MOJIEIH
MOJIEIMPOBAHUS ONTHUECKHUX SBJICHUI Ha S3bIKE BHICOKOTO
YPOBHS C HCIOJIb30BAHUEM 00BEKTHO-OPUEHTUPOBAHHBIX
TEXHOJIOTUU

3HaTh:
[1K-2.1/301 ®usndeckas 1 mpuKIagHas ONTHKA.
OCHOBHBIE XapaKTEPUCTUKHU U CBOMCTBA ONTUYECKOTO
u3nydeHus. dusnueckre OCHOBBI U MPUHLIUIIBI
MOCTPOEHUS ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM
Pa3IUYHOIO Ha3HAYEHUS




MK ITK-2.2 Pa3zpabarsiBaeT, peaiu3yeT U IPUMEHSIET B
npo¢eCCHOHANBHON AEATEIbHOCTH Pa3InYHbIe
YHCJICHHbIE METO/IbI, B TOM YHUCIIC peaTu30BaHHbIC B
TOTOBBIX OMOIMOTEKAX MPH PEIICHMH KOHKPETHBIX
ONITUYECKHX 3a/1a4

3HaThb:
I1K-2.2/3u1 Herons! anannsa, CHHTE3a U OIITHUMHU3AIINT
ONTHUYEKUX CUCTEM Pa3IMYHOTO HazHaueHHs. OCHOBHBIE
THUIIbI, XapaKTEPUCTUKU ONTUYECKUX U
OTITUKO-2JICKTPOHHBIX CHCTEM, dJIEMEHTHas 0a3a
onTOTeXHUKU.CTaHIaPTHBIC U CIIELIUAIIBHBIC S3BIKU
nporpamMmmupoBaHus. [[puHIIUMIBI MOCTpOEHUS
buznYeCKUX U MaTeMaTndeckux mojaeneil. OCHOBBI
AJITOPUTMU3ALUU U IPOrpaMMUpPOBaHus. TeXHUUeCKUN
AHIJIMICKHAH A3BIK B 00JIACTH ONITHYECKOTO
npuOOPOCTPOCHUS, ONITUIECKUX MATEPUATIOB U
TEXHOJIOTUHA B 00bEME, HEOOXOIMMOM IS

I1K-3 Crioco6HOCTH K
aHaJu3y, pacuery,
NPOCKTUPOBAHUIO U
KOHCTPYUPOBaHHIO B
COOTBETCTBHH C
TEXHHYECKHM
3aJ]aHUEeM THITOBBIX
cucTeM, MprudopoB,
JeTajae u y3JI0B
ONTOTEXHUKH Ha
CXEeMOTEXHHUYECKOM H
AIIEMEHTHOM YPOBHSIX,
B TOM YHCIIE C
UCIIOJIb30BaHHEM
CHCTEM
aBTOMaTU3UPOBAHHOTO
NPOCKTUPOBAHUSI

I1oBBIIIIEHHBIN

MK ITK-3.2 PaccunThIBaeT, BU3yaJIu3upyeT U
MOZETTUPYET JeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHHEM CIIELUATM3UPOBAHHOTO IPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaCT U aHAU3ZUPYET PE3YIbTATHI
pacyera ¢ HCIOIb30BaHUEM CIICIIUATIN3UPOBAHHOTO
IPOTPaMMHOTO 00€CTICYCHHS

3HaTh:
[1K-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS
U TIPOU3BOJICTBA ONTHYECKUX U OMTHKO-3IEKTPOHHBIX
npruOOPOB U KOMITIIEKCOB. I [pUHIMITBI TOCTPOCHUS U
COCTaB ONTUYECKHUX M OMTUKO-3JIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB

YMmeTs:
[1K-3.2/Ym1 HUcnonb3oBath npodeccuoHanbHble MAaKeThI
NPUKJIAHBIX IPOTPaMM JIJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAaHUS ONTHYECKUX U ONTUKOAIEKTPOHHBIX
pUOOPOB M KOMITJIEKCOB M CUCTEMBI AJIEKTPOHHOTO
JIOKyMeHTooOopoTa.PaboTars ¢ 6a3aMu TaHHBIX U
UCTOYHMKaMH HHpopManuu. [Ipon3BoauTh KOMIIBIOTEPHOE
MOZETUPOBAHUE C UCTIOIH30BAHUEM METOI0B CHCTEMHOTO
MOAXO0/1a JAJIsl IPOTHO3UPOBAHUSI TOBECHHS, ONITUMH3AINN
U M3y4eHUus! PyHKIIMOHUPOBAHUS Pa3padaThIBAEMBbIX
ONITUYECKHUX M ONTUKO-3IEKTPOHHBIX IPUOOPOB,
KOMILIEKCOB U X COCTAaBHBIX YacTel C yueToM
UCTIOJIb3YEMbIX TEXHOJIOTUN MPOU3BOACTBA H COOPKHU

Bnagers:
[1K-3.2/HB1 NHxeHepHBIMU METOMKAMHU pacyeTa
TUIOBBIX CHCTEM, TPUOOPOB, AETaNEH U y3JI0B
ONTOTEXHUKHU




bazosniit

MK ITK-3.2 PaccunThIBaeT, BU3yaJIu3upyeT U
MOZETUPYET AeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHHEM CIIEUATU3UPOBAHHOTO MPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaCT U aHAIU3UPYET PE3YIbTAThI
pacyera ¢ HCIOIb30BaAHUEM CIICIIUATIN3UPOBAHHOTO
IPOTPaMMHOTO 00€CTICYCHHS

3HaTh:!
[1K-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS
U TIPOU3BOJICTBA ONTHYECKUX U ONTHKO-3IEKTPOHHBIX
npruOOPOB U KOMITIEKCOB. I [pUHIMITBI TOCTPOCHUS U
COCTaB ONTUYECKHUX M OMTUKO-3JIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB

YMmeTs:
[1K-3.2/Ym1 HUcnonb3oBath npodeccuoHanbHble MAaKeThI
NPUKJIAJHBIX IPOTPaMM JIJIsl IPOEKTUPOBAHUS U
KOHCTPYHMPOBAHUS ONTHYECKUX U ONTUKOAIEKTPOHHBIX
pUOOPOB M KOMITJIEKCOB M CUCTEMBI AJIEKTPOHHOTO
JIOKyMeHTooOopoTa.PaboTars ¢ 6a3aMu TaHHBIX U
UCTOYHMKaMH HHpopManuu. [Ipou3BoIuTh KOMIIBIOTEPHOE
MOZETUPOBAHUE C UCTIOIH30BAHUEM METOI0B CUCTEMHOTO
MOAXO0/1a JJIsl IPOTHO3UPOBAHUS TOBECHHSI, ONITUMH3AIINN
U M3y4eHUus! PyHKIIMOHUPOBAHUS pa3padbaThIBAEMBbIX
ONITUYECKHUX M ONTUKO-3IEKTPOHHBIX IPUOOPOB,
KOMILIEKCOB U X COCTAaBHBIX YacTel C y4eToM
UCTIOJIb3YEMbIX TEXHOJIOTUN MPOU3BOACTBA H COOPKHU

[ToporoBbiii

MK ITK-3.2 PaccunThIBaeT, BU3yaJIu3upyeT U
MOZETTUPYET AeHCTBHE ONTUYECKUX 3JIEMEHTOB U CHCTEM C
UCIIOJIb30BaHHEM CIIELUATU3UPOBAHHOTO MPOTPAMMHOTO
oOecrieyeHus, 00pabaThIBaeT U aHAU3UPYET PE3yIbTaThI
pacyera ¢ HCIOIb30BAHUEM CIICIIUATIN3UPOBAHHOTO
IPOTPaMMHOTO 00€CTICYCHHS

3HaTh:
[1K-3.2/3u1 OCHOBBI TPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS
U TIPOU3BOJICTBA ONTHYECKUX U OMTHKO-3IEKTPOHHBIX
pruOOPOB U KOMITIIEKCOB. I [pUHIMITBI TOCTPOCHUS U
COCTaB ONTUYECKHUX M OMTUKO-3JIEKTPOHHBIX TPUOOPOB U
KOMILIEKCOB

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

3ayTeHo

[1K-2.1 Pa3zpabarbiBaeT aJropuTMBbl U Pean3yeT MaTeMaTHIECKUE U

KOMITbIOTEPHBIE MOJIEJIM MOJEIUPOBAHUS ONTHUECKUX SBJICHHM Ha S3bIKE
BBICOKOTO YPOBHSI C UCIOJIb30BAHUEM 00BEKTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHI
[1K-2.1/301 ®usnueckas u npukiaaHas ontuka. OCHOBHBIC XapaKTEPUCTUKU U
CBOMCTBA ONTHYECKOTO U3NTydyeHusi. DU3NUeCcKue OCHOBBI U MTPUHIIUIIBI
MOCTPOEHUS ONTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM PA3IUYHOTO HA3HAUYEHUS




[1K-2.2 Pa3pabatsiBaeT, peaqusyeT 1 MPUMEHSET B PO ECCHOHAIBHOM
JESATEIIbHOCTH Pa3InYHbIE YUCIEHHBIE METO/IBI, B TOM YHUCJIE PEAIN30BaHHBIE B
TOTOBBIX OMOIMOTEKAX MPH PEIICHNH KOHKPETHBIX ONTHYECKHX 3a/1a4
I1K-2.2/3u1 Herons! ananmn3a, CHHTE3a U ONTHUMHU3ALMH ONTHIYEKNX CUCTEM
pa3nu4Horo HazHaueHHs. OCHOBHBIE TUIIBI, XapaKTEPUCTUKHU ONTHUECKUX U
OIITUKO-3JIEKTPOHHBIX CUCTEM, dJIEMEHTHAas 0a3a onToTeXHUKU.CTaHapTHBIE U
crielMaibHbIe A3BIKU MPOrpaMMupoBaHus. [[puHIMIBI TOCTpOeHNUS HPU3NIECKUX U
MaTeMaTH4eckux Mojenei. OCHOBBI aIrOPUTMHU3ALUMU U IPOTPAMMHUPOBAHMSL.
TexHU4YeCKUi aHIIIMHCKUH S3BIK B 00JIACTH ONTUYECKOTO TPUOOPOCTPOCHUS,
ONTUYECKHUX MAaTEPUAJIOB M TEXHOJIOTHI B 00beMe, HeOOXOAUMOM ISt

[1K-3.2 PaccuuTbIBaeT, BU3yalIUu3UPyeT U MOJEINUPYET NEHCTBUE
ONTUYECKUX JIEMEHTOB U CUCTEM C UCIOIb30BAHUEM CIIELUATM3UPOBAHHOTO
IPOTrpaMMHOTO o0ecriedeHus, 00pabaThIBaeT U aHATU3UPYET PE3yJAbTAThl pacueTa ¢
UCTIOJIb30BaHUEM CIELUATM3UPOBAHHOTO IPOTPAMMHOTO 00ECTIEUCHUS
[1K-3.2/3u1 OCHOBBI MPOEKTUPOBAHUS, KOHCTPYHUPOBAHHS U TIPOU3BOACTBA
ONTUYECKHUX M ONTUKO-3IEKTPOHHBIX IPUOOPOB M KOMIUIEKCOB. [ [pHHIIMITEI
MOCTPOEHUS M COCTAB ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB U
KOMIIJIEKCOB

He 3auteno

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpOJIbHbIE MEPONIPUSATHUS MO TUCHUTIINHE

Bun xonTposns

®dopma koHTPOIIs1/O1IEHOYHOE CPECTBO

Texkyuui KOHTPOJIb

[TpomesxyTouHas KontponbsHas pabora
aTTecTanus 3auer
Bua koHTpOJISI/ HCOJIB3yeMble
Ne HaumenoBanue pasiea Kourtposupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K T . TpomexyT.
eKymHH arTrecranus
1 |OcnoBsl nporpammupoBanus Ha  |[1K-2.1 T1K-2.2 3auer
Python [1K-3.2
2 |Pa3pabotka Helponnbix ceteit mis |[TK-2.1 T1IK-2.2 3auer
ONTHYECKUX 3a]a4 [1K-3.2
3 |MHCTpyMEHTHI Ha OCHOBE IK-2.1 [1K-2.2 3auer
HEUPOHHBIX CETeH I1K-3.2
4 |Pa3pabotka [MK-2.1 TIK-2.2 3auer
OMOIMOTEK/TIOIITPOrpaMM [1K-3.2

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN




[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem, 3 cemecmp.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOYHOM aTTeCTAlUM

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

1. Onummure apXUTEKTypy CBEPTOYHON HEHPOHHOW CETH M OOBSCHHUTE, IOYEMY OHa
s dexTuBHA 1151 00pabOTKH M300paKEHUI B OTITHKE.

2. Ilepeuncnute OCHOBHBIE (DYHKLIMU aKTUBAIMH, HCIIONb3yeMble B HEHPOHHBIX CETSIX, U MX
0COOEHHOCTH

3. Uto Takoe dhynkuus nmoteps? [IpuBeaute npumepsbl GyHKIIUN TOTEPH IS 3a/1a4 PErPecCUuu
U KJIacCU(PUKAIUHU B ONITHKE.

4. O0BsiCHUTE PUHIIUIT PAOOTHI TOJTHOCBSA3HOTO CIIOS

5. Yto0 Takoe aaroput™ oOpaTHOro pacnpoctpaHenus ourOku? Kakoa ero pois B 00yueHHH
HEHUpOHHOU ceTn?

6. Ilepeunciure OCHOBHBIE 3Talbl MPEeIOOPAOOTKH ONTHUYECKUX H300pakeHU# (Hampumep,
uHTepdeporpaMMm) Nepe moiaueii B HEMpoCeTh.

7. Yto Takoe omepanus IMyJIMHra B CBEPTOYHBIX HEHPOHHBIX ceTax? Kakue Tumel mynuHra
CYILIECTBYIOT?

8. Onumute apxutektypy U-Net u ee nmpuMeHEHHE B 3aJayaxX CErMEHTAllUM ONTHYECKUX
M300paKeHUIA

9. Kakme MeTombl ONTUMHU3AIMHM HWCHONB3YIOTCS MpH OOy4eHHHM HEWPOHHBIX ceTei?
(Hazoswure xo1s ObI 3).



10. Yro Takoe nepeodyuenne? Kakue MmeTompl O0pOBI ¢ HUM CYIIECTBYIOT?

11. OObsicHUTE TOHATHE '"HOpManW3alMs 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 cioii? Kakosa ero dyHkms?
14. Yro Takoe Oosbias s36IK0Bas Mozesib? HazoBuTe mpuMephl U MX 0a30BYI0 apXUTEKTYPY
15. Onunmute TpUHIMI pabOTHl 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. Jlyist kKakux 3a7a4 B ONTUKE MOXKET MPUMEHATHCS T€Hepalusi CHHTETUYECKUX JaHHBIX?
19. Yro takoe auddy3uonnsie Mmogenu?

20. Kakue METpUKHM MCIOJIB3YIOTCA JUISl OLIEHKM KauyecTBa I'€HEPaTUBHBIX MOZEIEH IIpH
pabote ¢ u306pakeHUsIMH?

21. Kakue oCHOBHBIC 3TaIlbl )KM3HEHHOTO ITUKJIA MOJICTTH MAITMHHOTO O0y4YeHUS?
22. Yro Takoe nepenoc odydenus? [IpuBenure npumMep ero NpUMEHEHHS B OTITHKE.

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

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

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

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

27. Yto Takoe aBroMaTHm3amusa paboumx mporeccoB? IlpuBeaurte mpumep, rae 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 Ttakoe open-source? Kakue mnpeumyliecTBa W pPUCKH €CTh IMpU aJanTaluu
open-source pemeHui s 3a/1a4 ONTOTEXHUKU?

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

32. Jlns 3amaud mpeAckazaHus Kod(PQHUIMEHTa MNpeJoMIICHHsS Marepuajiga I0 CIEKTPY
OTpa)XKE€HUs BRIOCPUTE TUIT HEUPOHHOU CETH U 0OOCHYHTE BBHIOOP.

33. Tlombepute mnomXOmANIyt0 (YHKIMIO aKTUBAlMK [UUIsl BBIXOJHOTO CIIOS HEWpOCeTH,
pemaroneit 3agagy perpeccu (mpeackasanue (PoOKyCHOTO pacCTOSHUS JTHH3BI IO €€ TapaMeTpam).

34. PaccuuraiiTe pa3MepHOCTh TEH30pa Ha BBIXOAE CBEPTOYHOTO CJOs (C 3aJaHHBIMU
napaMeTpaMu: BXOJHOU pa3mep, Aapo, LIar, HaJIuHT).

35. Bolbepure ¢yHKuMoO  moTtepb JUIA  3aJadyd  OWHApHOM  KJacCH(HKALUU
(Hamume/oTCyTCTBHE Je(eKTa Ha JINH3E).

36. CocTaBpTe IJIaH dKCIEPUMEHTA 110 O0YUYEHUIO CBEPTOYHON HEHPOCETH IS CErMEHTAIIUN
TPEIIMH Ha cTekiie. BximrounTe aTanbl: cOOp JaHHBIX, pa3METKa, ayrMEHTAIMs], BBIOOp apXUTEKTYpHI,
oOydeHue, BauaIusl.

37. PazpaboraiiTe cTpaTeruio ayrMEeHTAIMK JAHHBIX JUIsI Ha0opa N300pakeHUt MUKPOCKOTIa
npu 00yYCHUH CETH KITACCU(PUKAIIMH OTITUICCKUX MaTePUAIIOB.

38. Ilpemnmoxute crnoco0® amanTanuu MPEeAOOyYCHHON OONBIION S3BIKOBOM MOJAETH IS
aHaJIM3a TEXHMYECKUX ONMMCAHUN ONTUYECKUX KOMIIOHEHTOB M M3BIICUCHUS KITFOUEBBIX TAPAMETPOB.

39. Chopmynupyiite 3aaady IJisi TCHEPAaTUBHONW MOJIENH, KOTOpasi Moriia Obl CHHTE3UPOBATh
peanucTUYHble H300pa)XKeHHsI Ppa3UYHBIX TUIIOB ONTUYECKUX JACPEKTOB [UISl PaCUIMpPEHUs
oOyuJaroieil BEIOOPKH.

40. BriObepure MeTpuku (HEe MeHee 2) Juisl OICHKM KadyecTBa HEUPOCETEBOWM MOJIEIH,
MpeACKa3bIBAIONICH POITyCKaHHE CBETOMUIIBTPA 110 €T0 CIIEKTPAIBHBIM XapaKTePHUCTUKAM.

41. TIlpeanmoxure METOA HCIONB30BaHUSA TU(PPY3MOHHOM MOAETH IS  OYHCTKU
3alTyMJIGHHBIX W300pa)KCeHUH, MOJYYEHHBIX B YCJIOBHUSX CJIA00H OCBEIIEHHOCTH B ONTHYECKOM
npubope.

42. Kak ObI BBl HCIIOJIb30BAM MPEI00YUECHHYIO MOZEIh KOMITBIOTEPHOTO 3peHHSI (HAIIpuMep,
ResNet) 111 aBToMaTH4eCKOT0 KOHTPOJIS Ka4eCTBa LIEHTPOBKY JIMH3 HA KOHBeWepe?

43. TlpennoxuTe crmocod UCIOIb30BaHUS OOJIBIION S3BIKOBOW MOMEIH VISl aBTOMATHYECKOTO
TCHEPUPOBAHUS OTYETOB 10 PE3yJIbTaTaM ONTHYECKUX M3MEPEHUN Ha OCHOBE CTPYKTYPHPOBAaHHBIX
JaHHBIX.

44, CrpoekTupyiTe apxuTekTypy (ocHOBHBIE Momyiau) Python-OmbGnmorexkm mist pacuera
YaCTOTHO-KOHTPACTHOM XapaKTEPUCTHKU ONTUYECKON CHCTEMBI C UCHOJIb30BaHUEM IMper100yueHHOM
HEUpoCceTH.



45. Pa3zpaboraiite cxemy pabodero mpoiiecca, Iie HelpoceTeBas MOJeiNb UHTETPUPOBaHA B
CUCTEMY YTIPABJICHUS ONTHYECKUM IMPOU3BOJCTBOM JJISI aBTOMATHYECKOTO OTOPAKOBKH.

46. Pazpabotaiite CTpykTypy (OIVIaBICHHE) TEXHUYCCKOW TOKYMEHTAIIUU JJII HEUPOCETEeBOM
OMOIMOTEeKN aHaIM3a HHTEphEeporpamMmm.

47. Pa3pabotaiiTe METOIOIIOTHIO UCTIOIB30BAHMS OOJBIION S3BIKOBOM MOJICIN ISl CO3MAHHUS
"MHTEJUIEKTYaIbHOTO MMOMOIIIHUKA" TI0 TEXTIOAACPKKE ONTUIECKOTO 000PYyI0BaHHUS.

48. Ilpennoxxkute CTPATETUIO0 MCIIOJB30BAHUSI HEUPOCETEBOM MOJEIU CEMaHTUYECKOU
CEerMEeHTallMH I aBTOMAaTHYE€CKOTO U3MEPEHUSI TEOMETPUUECKUX MMapaMeTpoB (IuaMeTp, KpUBU3HA)
ONTUYECKUX JIEMEHTOB

49. Ilpennoxkurte IjaH BHEAPEHHS HEHPOCETEBOM MOEIM MPOTHO3UPOBAHMS JAETpajlaliii
XapaKTEPUCTUK JIA3€PHOTO JHOJAa B CHUCTEMY MPEIUKTUBHOTO OOCITY)KMBAaHUS ONTHYECKOTO
MIPOU3BOJICTBA.

50. PaspaboraiiTe ImjiaH ajanTaiyy CYIIECTBYIOIIETO OPEN-source Koaa HEWpoceTH s
CEerMEHTAIlMU N300paKeHU 1o1 criennpuIecKuii popmaT TaHHBIX BAIIETO ONTHYECKOTO MpUOopa.

51. Tlpennoxute METOJ TECTUPOBAHMS HEHPOCETEBOM MOANPOrpPaMMBI Ha yCTOMYMBOCTH K
Pa3JIMYHBIM TUIIAM ONTHYECKUX LIYMOB

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

53. PazpaboraiiTe ~ ajroputM MOANPOTPAMMBI,  HCIONB3YIOLIIEH  HeipoceTb Ay
aBTOMaTHYECKON KaJIMOPOBKH MPOCTOTO ONTHYECKOTO IaTUYMKA Ha JIETY.

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

55. [Ilpemnoxkute cTpareruio 0OpabOTKM HCKIIOYEHMH B  (QYHKIUH OHONIHOTEKH,
3arpy’Karolei HeMpoCETEBYIO0 MOJEIIb.

56. Ilpennmoxkure 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 MPeoOpa30BaHUs U300pAKEHUIA?

59. PazpaboraiiTe KOHIIETIINIO TUIATHHA Ha OCHOBE HeWpocetu misa cymectBytomend CAITP
ONTOTEXHUKHU.

60. Kak ObI BBl CIIPOEKTHPOBAIN KOH(PUTYPAITMOHHBIN (haiin ams Bamel 6MOIMOTeKH, YTOObI
M0JIH30BATENh MOT JIETKO 33aBaTh MapaMeTphl (ITyTH K MOAETSM, HACTPOUKH MPeao0paboTKu)?

61. Harmmmure xox Ha Python: 3arpy3ute mzobpakenne nmu3bl (Mcnonb3yii PIL/OpenCV),
npeoOpasyiTe B Tpajalliy CEporo U U3MEHUTE pa3mep 10 224x224.



62. Coznaiite TeH30p U3 MaccuBa NumPy, mpeacTaBistomero mpocToi 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. Hanwmmre UMK UIsi OMHOMW WTEpallMk OOHOBJIEHHUS BECOB MOJEIH C IOMOIIBIO
ontumuzaropa Adam (mar oOyuenus 0.01)

67. IlpumeHnTe ayrMEHTAIMIO: CIIy4yaifHO OTpa3uTe MO TOPU30HTAIN TECTOBOE U300paKeHHE
ONTUYECKOIO NIEMEHTA

68. CoxpaHuTe Beca OJHOTO CJI0sl 00y4eHHOM MoJeH B (haii

69. Ilocrtpoiite rpaduk 3aBHCUMOCTH 3Ha4eHHS (QYHKIMHA TOTEPh OT HOMEpa JIOXHU
(ucnonp3yiTe 5 TOUEK JTaHHBIX )

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

71. IIpoaeMOHCTPUPYWUTE OMNPENCIICHUE APXUTEKTYpPhl CBEPTOYHON HEUPOHHOW CETH Ha
PyTorch/TensorFlow

72. IlponeMOHCTpUpYiTE BBIOOP U MPUMEHEHUE (DYHKIIMU MOTEPh U ONTHMM3ATOPa B IUKIIE
obyuenus Ha PyTorch/TensorFlow.

73. PeanusyiiTe muKa oOy4deHUs JUIsl HEUPOHHOM CETHM HAa HECKOJBKHX AIO0XaX C BBIBOIOM
METPHUK

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

75. HopmanuzyiiTe 3Ha4YeHUE TTUKCEIEH N300paKeHUs B OTTEHKAX CEPOTro
76. AyrmeHTUpyiTe JaHHBIC MPHU 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. [Tpumenure onepauunto MaxPooling (2x2) k BBIXOILy CBEPTOYHOTO CJI0s (TEH30pY).



81. Paccumraiite accuracy MeXIy IByMsI MacCHBaMHU MPEICKa3aHHBIX U UCTHUHHBIX METOK
(bunapHas kmaccudukanys: 1eeKT/HEeT).

82. Paccumraiite confusion matrix (Mmatpuily ommOOK) Ui OWHApHOW Kiaccu(UKAIH
ne(eKTOB MO MPeICKa3aHUsIM U HCTHHHBIM METKaM

83. Ilpumenute Batch Normalization kK BBIXOQy CBEPTOYHOTO CJIOSI B IOCIEAOBATEILHOM
MOJICITN

84. Paccuuraiite Fl-score (Mepa TOYHOCTH) Ui pe3yNbTaToB OMHAPHOM KiacCUpUKAIMU
nedeKkToB

85. 3amopo3bTe BCe CIIOM NMpeao0yueHHON CBEpTOYHON HEUPOHHOM CETH, KpOME MOCIETHETO
MTOJIHOCBSI3HOTO CJIOS (JI711 TOHKOM HACTPOMKH).

86. Paccumraiite ROC-AUC score s OuHapHOTO KiaccupukaTopa aeGekToB

87. PeannsyiiTe paHHIOI OCTAHOBKY JIOTMUECKM: HAMMLIMTE YCJIOBHE, IPOBEPSIOLIEE,
yxynumics au validation loss B Tedenue 3 amox.

88. Obpabdoraiite uckmouerue FileNotFoundError nmpu momnbiTke oTKpbITh (haiin Momenu

89. Hactpoiite norupoBanue: BeiBoguTe coodmeHue "Model loaded" B koHCONB MpH 3amycke
CKpHIITa

90. Hamumwure docstring ans (yHKIHMH, KOTOpas CYHMTHIBAECT MapaMeTpbl JIMH3bI M3
CSV-paiina
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