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[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

OTBeTCTBEHHOE aTa, IPOTOKOJI
Ne | [Togpaznenenue DUO Busa Jlara, np
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1 taxysbrer IIpencenarens Topmmna U. I1. Paccmotpeno | 15.01.2025, Ne
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IPHUOOPOCTPOCHUS (bakynsTeTa
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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-2.1/301 ®wusnueckass u npukiaagHas onTuka. OCHOBHBIE XapaKTEPUCTUKH U
CBOMCTBAa ONTHYECKOro u3My4yeHUs. DU3NUECKHUE OCHOBBI M MPHUHIMIIBI MOCTPOCHUS
OTNITHUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM PA3TUYHOIO HA3HAYCHUS

Ymemns:

[IK-2.1/Ym1 @opmynupoBaTh 3aaady € ONPEACNATh MapaMeTpbl ISl 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 Metonamu MareMaTH4eCKOTO MOJICTHUPOBAHUS

[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:

[MK-2.2/3u1 Wetonsl aHanu3a, CHHTE3a U ONTUMU3AIMN ONTHYEKHX CHCTEM Pa3IUYIHOTO
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 CTaHIAPTHBIE KOMITBIOTEPHBIE TPOTPAMMBI JIJISI TPOBEACHUS
pacueToB " MaTeMaTu4ecKoro MOZETUPOBAHUS
(YHKIMOHUPOBAaHUAONTUKO-JIEKTPOHHBIX ~ NMPHOOPOB  Ha  OCHOBE  (DU3UYECKHX
IPOIIECCOB U SABJICHUN. BBISABIATH 3aBUCUMOCTH MEXAY MapamMeTpamMH aHAJIU3UPYyEeMOro
npoliecca, SBJICHUS W OCOOCHHOCTAMHU paboTel mpubopa. IlpumeHsTh cripaBouHBIC
marepuaisl. Paborars B komaH e

Bnaoemw:

[TK-2.2/HB1 Metonamu MareMaTH4eCKOTO MOJICTHUPOBAHUS

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:
I1K-3.2/3u1 OcHOBBI MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U MTPOU3BOJCTBA ONTHUECKUX
U ONTHKO-IEKTPOHHBIX MPHOOPOB M KOMILIEKCOB.IIpUHIMIBI MOCTPOEHHUST U COCTaB
ONITUYECKHUX M ONTUKO-3JICKTPOHHBIX IPUOOPOB M KOMILIEKCOB
Ymemu:
[IK-3.2/Ym1 Hcnonb3oBath mpoecCHOHANbHbBIE MaKeThl MPUKIAAHBIX MPOrpamMM s
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
OTNITUKO-3JICKTPOHHBIX MPUOOPOB, KOMIUIEKCOB M HX COCTAaBHBIX YacTedl C ydeToMm
UCTIOJIb3YEMbIX TEXHOJIOTUN TPOU3BOACTBA H COOPKHU
Braoemy:
[1K-3.2/HBl WHXEeHepHBIMH METOAMKAMU pacueTa THIOBBIX CHCTEM, IPHOOPOB,
JeTaleil U y3J10B ONTOTEXHUKH

3. Mecro aucuumimHbl B cTpykrype OII

Hucuumnuaa (Momynb) b1.0.08 «HeliponHbie ceTW» OTHOCUTCS K OO0s3aTeNbHOM 4acTH
o0pa3oBarenbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 3.

B npoumecce wu3yyeHMs JOUCHMIUIMHBL CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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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 21 6| 15| IIK-2.1
nporpaMmMupoBanusi Ha Python [1IK-2.2
Tema 1.1. ®yHKIMOHANBHOE 21 6| 15| TIK-3.2
MPOrpaMMHUPOBAHUE U
OMOTMOTEKH 1T HEUPOHHBIX
ceTe
Pasnen 2. Pazpaborka 27| 12| 15| IIK-2.1
HEHPOHHBIX ceTel IS [1IK-2.2
ONTHYECKHX 32124 [IK-3.2
Tewma 2.1. Tpancdopmepsl, 27( 12 15
CBETOUYHBIE U PEKYPPEHTHbIE
HEWpOCETH
Pa3znen 3. UHCTpyMeHTHI Ha 28 8| 20| IIK-2.1
OCHOBE HEHPOHHBIX ceTeH [1IK-2.2
Tema 3.1. I'eHepaTHBHEIE U 28| 8| 20| IIK-3.2
OoJbIINe SI3bIKOBBIE MOJIETTN
Pasnen 4. Pazpaborka 32 8| 24| IIK-2.1
OMOIMOTEeK/MOANPOrpamMM [1IK-2.2
Tema 4.1. Co3nanue MOIyJs Ha 32 8| 24| TIK-3.2
OCHOBE HEHPOHHOU CeTH
Hroro 108 34| 74

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, 3 cemecmp.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

3 cemecmp, 3auem
Koumponupyemwie U/IK: 1IK-2.1 I1K-2.2 [IK-3.2
Bonpocsl/3ananus:
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1. Onummure apXUTEKTypy CBEpPTOYHONH HEWPOHHOW CeTH W OOBACHUTE, INOYEeMy OHa
s dexTrBHA A1 00paOOTKH U300paKEHUI B ONITHKE.

2. [lepeunciure OCHOBHBIC (DYHKIIUU aKTHBAIMH, UCTIOIB3yeMbIC B HEHPOHHBIX CETSIX, M UX
0COOEHHOCTH

3. Yto Takoe pyHkius noreps? [IpuBenute mpuMeps! GyHKIUI MOTEph I 3a]1a4 perpeccHu
U KJ1acCU(UKAIMU B OTITHKE.

4. OOBsICHUTE TIPUHITUTT PAOOTHI MOJTHOCBSI3HOTO CJIOS

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

6. IlepeuncnuTe OCHOBHBIC 3Talbl MPeroOpPadOTKM ONTHUECKUX HM300paskeHHM (Hampumep,
uHTEepeporpaMm) rnepes nojgadeii B HEHPOCETh.

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

8. Omumure apxutektypy U-Net u ee mpuMeHeHUE B 3aJayaX CETMEHTAIMM ONTHYECKUX
M300paXeHHIA

9. Kakume ™eTompl ONTHUMH3AIMHM HWCIOIB3YIOTCA TMPU OOYYEHHH HEHUPOHHBIX CETEH?
(HazoBure xots 051 3).

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

11. OOwsicHuTe TOHATHE "HOpPMANM3alMs JAaHHBIX" M €€ BaXHOCTh M OOydeHUs
HEHpoceTen.

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

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

16. Uro Takoe TOHKas HAacTpoWka mpedoOyueHHOH Mmoxaenu? 3adeM OHa HyXKHa B
ONTOTEXHUKE?

17. YUTo Takoe reHepaTuBHO-COCTA3aTe/ibHasA ceTh? ONUIINTE €€ OCHOBHBIE KOMIIOHEHTBI
18. [Ins kakux 3a7a4 B ONTUKE MOXKET MPUMEHATHCS T€HEPAsSl CAHTETUYECKUX JAHHbBIX ?

19. Yrto takoe nuddy3rnoHHbIE MOIETH?
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20. Kaxkue METpUKHM MCIOJIB3YIOTCA JUISl OLIEHKM KauyecTBa I'€HEPaTUBHBIX MOZENIEH IIpH
pabote ¢ u306pakeHUsIMH?

21. Kakne oCHOBHBIE 3TaIlbl )KM3HEHHOTO ITUKJIA MOJICTTH MAITMHHOTO O0y4YeHUS?
22. Yro Takoe nepeHoc obydenus? [IpuBenure npumMep ero NpUMEHEHHS B OTITHKE.

23. Kakue »THYecKkHe acreKThl HEOOXOAMMO YYHTHIBaTh MpH HcHoidb3oBannu 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 posib B yCKOPEHUN HEUPOHHBIX CETEH?

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

27. Yto Takoe aBroMaTHm3amusa paboumx mporeccoB? IlpuBeaure 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 mnpeumyniectBa M PUCKM €CTh NPHU aJanTalyu
open-source peleHu s 3a7a4 ONTOTEXHUKH?

31. Cdopmynupyiite 3amady kKiacCUPUKAUU Ae(PEKTOB ONTHUYECKHX MOBEPXHOCTEU IO
M300paXeHHUsIM i1l HeHpoHHOUW cet. OmpenenanTe BXOAHBbIC NaHHBIC, BBHIXOJHBIC TAaHHBIC U THUII
CeTH.

32. Jna 3amauM mpeickasaHus Kod((UIMEHTa NpelIoMIICHHs MaTepuaja I0 CIEKTPY
OTpaKeHUs BbIOEpUTE TUI HEHPOHHOM CeTH U 000CHYHTE BHIOOD.

33. Tlogbepute mnoaxomsiryr0 (GYHKIIMIO aKTUBAIMKM JUIsl BBIXOJAHOTO CJIOSI HEWpPOCETH,
pemmaromieit 3amaqy perpeccuu (rpenckazanue (pOKyCHOTO pacCTOSHUS JTUH3HI TI0 €€ IapaMeTpam).

34. PaccuuraiiTe pa3MepHOCTh TEH30pa Ha BBIXOAE CBEPTOYHOrO CioOs (C 3aJaHHBIMU
rnapamMeTpamu: BXOAHOM pa3Mep, Sapo, Iiar, HajJiuHr).

35. Bwibepure  ¢yHKIMIO ~TOTeph IS 3ada4d  OWHApHOM  Kiaccudukanuu
(Hanmmuue/oTcyTcTBUE AeheKTa Ha JINH3E).

36. CocraBbTe IUIaH HKCIIEPUMEHTA 110 00YUYEHHUIO CBEPTOYHON HEHPOCETH ISl CEeTMEHTALUU
TPELIUH Ha cTekJe. Brimrounrte sTamnbl: cOOp TaHHBIX, pa3MeTKa, ayTMEHTAalUs, BEIOOp apXUTEKTYpHI,
oOy4eHue, BaJuIaIHsl.
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37. Pa3zpaboraiiTe CTpaTeruio ayrMEeHTAIMK JaHHBIX U1 Ha0opa n300paskeHH MUKPOCKOIa
npu 00y4EeHUH CEeTU KITacCU(PHUKAIIMU OTITUYECKUX MaTepUAIOB.

38. Ilpennmoxkure crocod amanTaldyd MPeaoOydEeHHOW OOJIBIION S3BIKOBOM MOACIH IS
aHaJIN3a TEXHHYCCKUX ONMMCAHUN ONTHYCCKUX KOMIIOHEHTOB M M3BJICYCHHUS KITIOUCBBIX TAPAMETPOB.

39. ChopmynupyiiTe 3amaqy A TEHEPATUBHON MOJENH, KOTOpasi Moria Obl CHHTE3UPOBATh
peaNuCcTUYHBIE W300paXCHHUSI PA3IUYHBIX THUIIOB ONTHYECKUX JACPEKTOB IS PACHIUPEHUS
o0yuaroiieil BIOOPKH.

40. Boibepute MeTpuku (He MeHee 2) JUIsl OLICGHKM KauecTBa HEWPOCETeBOW MOJENH,
MPEJICKa3bIBAIOIIEH MPOMyCKaHNEe CBETO(MUIBTPA 110 €r0 CIIEKTPATHHBIM XapaKTEPUCTUKAM.

41. Tlpemmokutre METON MCHONAB30BaHMS IU(PPY3HOHHOW MOIETU JJI  OYUCTKH
3aIIyMJICHHBIX HM300pa)K€HUM, TMOJTYYEHHBIX B YCIIOBHUSX CJIa00H OCBEIICHHOCTH B ONTHYECKOM
npuoope.

42. Kak ObI BBl UCIIOJIb30BAJIN MPe00YyUEHHYIO MOZENb KOMIIBIOTEPHOTO 3peHHUsI (Harpumep,
ResNet) mist aBTOMaTH4eCcKOro KOHTPOJIS KaueCcTBa IICHTPOBKH JIMH3 Ha KOHBelepe?

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

44. CrpoexTupyiite apxutekrypy (OCHOBHbIE Momynu) Python-Ombnmorexu s pacdera
YaCTOTHO-KOHTPACTHON XapaKTEPUCTHKHU ONTUYECKON CHCTEMBI ¢ UCTIOJIB30BAaHUEM IMPen00ydeHHOM
HEHUPOCETH.

45. Pazpaboraiite cxemy pabodero mpoiecca, Tie 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 UCTIOIB30BAHS OOJBIION S3BIKOBOM MOJICIN ISl CO3MAHMUS
"MHTEJUIEKTYaIbHOTO MOMOIIIHUKA" TI0 TEXTIOAACPKKE ONTUIECKOTO 000pYyI0BaHHUS.

48. Ilpennoxxute CTPATETUIO MCIIOJB30BAHUS HEUPOCETEBOM MOJEIU CEMaHTUYECKOU
CErMEeHTallU I aBTOMAaTHYE€CKOTO U3MEPEHUSI TEOMETPUUECKUX MMapaMeTpoB (IuaMeTp, KpUBU3HA)
ONTUYECKUX JIEMEHTOB

49. Ilpennoxkure IJjaH BHEAPEHHS HEHPOCETEBOM MOIEIM MPOTHO3UPOBAHMS JAETpajlaliii
XapaKTePUCTUK JIA3€PHOTO JHOJAa B CHUCTEMY MPEIUKTUBHOTO OOCITY)KMBaHUS ONTHYECKOTO
MIPOU3BOJICTBA.

50. PaspaboraiiTe ImjiaH ajanTaiyy CYIISCTBYIOIIETO OPEN-source Koaa HEWpoceTH i
CEerMEHTAIIMU N300paKeHU 1o1 criennpuIecKuii popmaT TaHHBIX BAIIETO ONTHYECKOTO MpUOopa.

51. Ilpennoxute METOJ TECTUPOBAHMS HEHPOCETEBOHM MOANPOrpPaMMbBI Ha yCTOMYMBOCTBH K
Pa3JIMYHBIM TUIIAM ONTHUYECKUX LIYMOB
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52. Kak Obl Bbl cpoekTupoBain kiacc Ha Python (ucmonszys OOII) mns mpencraBineHus
OIITUYECKOTO AIEMEHTA C METOJAMH, UCIIOJIb3YIOLIMMHU HEUPOCETH JUIsl pacueTa ero CBOMCTB?

53. Pa3pabotaiiTe  anropuT™M MOANPOTPAMMBI, HCIOJB3YIOIIEH HEWpoceTh s
aBTOMAaTUYECKOW KaJTMOPOBKU MPOCTOTO ONTHYECKOTO JaTyuKa Ha JIETY.

54. Pa3paboraiiTe cxeMy HCIOIB30BaHHUS CHUCTEMBI KOHTposst Bepcuii (Git) B KOMaHTHOM
MPOEKTE MO CO3MAHUI0 HEUPOCETEBOW OMOIMOTEKH /TSl ONTOTEXHHUKH.

55. [llpemnoxure cTpareruto o0paOOTKM HCKIOYCHHH B  (QyHKOHM OHOIMOTEKH,
3arpy>Karolie HeHpPoCETEBYIO MOJIENb.

56. Ilpennoxure cnoco® NTOKYMEHTHPOBAaHUS (PyHKIMIA OMOMMOTEKHM HEMOCPEICTBEHHO B
Kozie

57. Kak Obl Bbl OIIEHWJW BBIYMCIUTEIBHYIO CIOXHOCTH pa3paboTaHHON HEHpOCEeTeBOM
MOJIIPOrpPaMMBbI U €€ IMPUTOAHOCTH AJIsl pabOThl B peajbHOM BpeMEeHH?

58. B uém cyTh aanropuTMoB (POTOMETPUUYECKOTO MTPeoOpa3oBaHus H300paKEHU?

59. PazpaboraiiTe KOHIEMIUIO IUITArMHAa Ha OCHOBE HeWpoceTH ais cyuiectByromeir CAIIP
ONTOTEXHUKHU.

60. Kak ObI BBl CIPOCKTUPOBAIIA KOH(PHUTYpAITMOHHBIN (haiii yist Bamield OMOIHMOTEKH, YTOOBI
MOJIB30BATEIb MOT JIETKO 3a/1aBaTh MapaMeTphl (ITyTH K MOJIEIISIM, HACTPOUKHU TTPe100padoTK)?

61. Hamumure xox Ha Python: 3arpysute m3oOpaxenue aun3bl (ucnons3yii PIL/OpenCV),
npeoOpas3yiiTe B rpaJiallii CEporo M U3MEHHUTE pa3mep 1o 224x224.

62. Coznaiite TeH30p U3 MaccuBa NumPy, mpeacTaBistomero mpocToi CIeKTp oTpakeHus (5
TOUYCK JTAHHBIX).

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 npeacka3aHHbIM M PeajbHBIM
(hOKYCHBIM pacCTOSIHUEM

66. Hanwmmre 1Mk U1si OMHOMW WTEpallM 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 CJI0si 00y4eHHOM MoeH B (haiin

69. Iloctpoiite rpaduk 3aBHCUMOCTH 3Ha4yeHHS (QYHKIMHA TOTEPh OT HOMEpa JIOXHU
(ucnonp3yiTe 5 TOUEK JTaHHBIX )
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70. 3arpysure npenodydennyro monenab BERT u3 Hugging Face transformers nns anammsa
TEKCTa

71. IlponeMOHCTpUPYHTE ONpEAEIECHUE apXUTEKTYpPbhl CBEPTOYHON HEHPOHHOW CETH Ha
PyTorch/TensorFlow

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

73. PeanuzyiiTe Uk OOy4eHHs UISI HEHPOHHOW CETH HAa HECKOJIBKHUX 3I0XaX C BBIBOJAOM
METPHK

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

75. Hopmanu3yiitTe 3Ha4eHHE MUKCeIed n300pakeHUs B OTTEHKAaX CEporo
76. AyrMEeHTHpYUTE TaHHBIE MIPH 3arpy3Ke ONTHYECKUX N300PasKeHHM.
77. Ilpumenure TexHuKy Dropout B apXUTEKType HEHPOHHOU CETU

78. Paccuuraiite meTpuky PSNR 1151 o11eHKM KauecTBa peKOHCTPYKIIMU W300paskeHHS TTOCIIe
00paboTKN HEWPOCETHIO.

79. 3arpy3ute CSV ¢ nannbimu cniektpa B Pandas DataFrame.
80. IIpumenuTe onepanuto MaxPooling (2x2) kK BEIXOIY CBEPTOYHOTO CJI0s (TEH30DY).

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

82. Paccumraiite confusion matrix (Mmatpuily ommOOK) Ui OWHApHOW Kiaccu(UKAIH
ne(eKTOB MO MPeICKa3aHUusIM U HCTHHHBIM METKaM

83. Ilpumenute Batch Normalization K BBIXOQy CBEpTOYHOTO CJIOSI B IOCIEAOBATEILHOM
MOJICITN

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

85. 3amopo3bTe BCe CIIOM NMpeao0yuyeHHON CBEpTOYHON HEUPOHHOM CETH, KpOME MOCIETHETO
MTOJIHOCBSI3HOTO CJIOS (/1711 TOHKOM HACTPOMKH).

86. Paccumraiite ROC-AUC score s 6uHapHOTO KiaccupukaTopa aeGekToB

87. PeannsyiiTe paHHIOI OCTAHOBKY JIOTMUECKM: HAIMLIMTE YCJIOBUE, IPOBEPSIOLIEE,
yxynumics au validation loss B Teuenue 3 3mox.

88. Obpabdoraiite uckmouerue FileNotFoundError mpu momnbiTke oTKphITh (haiin Momenu
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89. Hactpoiite noruposanue: BeiBoaute cooduenne "Model loaded" B koHCONB TIpH 3ammycke
CKpHUIITa

90. Hamummmre docstring nans ¢GyHKIMK, KOTOpas CUMTHIBAET MapaMeTpbl JIMH3BI W3
CSV-paiina

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcnosHnas tumepamypa

1. bopucenko B. B. OcHoBbl nporpammupoBanusi: yuyeOnoe mocobue / B. B. Bopucenko. -
OcHoBbl TporpammupoBanusi - Mocksa: MHrepHeT-YauBepcuter MHpopmanmonnsix TexHomorui
(MHTYUT), At [Im Ap Menua, 2024. - 322 c. - 978-5-4497-3320-7. - TekcT: anexkrpoHHbi // [PR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/142287.html - Pexxum noctyna: mo noamnucke

Lononnumenvnas rumepamypa

1. Capaes II. B. Metonsl MamuHHOTO OOy4YeHHs: METOAMYECKHE YyKa3aHUA M 3aJaHus K
naboparopHeiM pabotam mo kypcy / II. B. Capaes. - Meroasl MamuHHOTO 00yueHus - Jlumenk:
Jlunenxuit rocynapcTBeHHbli TexHudeckuil yausepcutet, ObC ACB, 2017. - 48 c. - 2227-8397. -
Texct: snexrponnsiii / IPR SMART: [caiit]. - URL: https://www.iprbookshop.ru/83183.html -
PexxuM nocrymna: 1o noanucke

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi danuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»
1. https://www.photonics.su/ - ®oToHHnKa
2. https://www.computeroptics.ru/ - KomnbsrorepHas onTuka
3. https://pribor.ifmo.ru/ - [Ipubopocrpoenune
4. https://russianspacesystems.ru/ - Poccuiickre KoCMHUUECKHE CUCTEMBI
5. https://www.izmt.ru/jour - I3mMepuTenbHas TeXHUKA
6. https://opticjourn.ru/ru - ONTHYECKUI KypHAIT

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuens npocpammrnozo obecneyeHust

(0OHOBIEHUE NPOU3BOOUMCSE NO Mepe NOSBNeHUsL HOBbIX 8ePCULL NPOSPAMMbL)
He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.

9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs
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KomnbrorepHsbIit Kitacc
ABromaru3upoBaHHoe padouee mecto (APM) - 16 mT.
NHtepakTBHAs MaHeN b - 1 WT.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHMIO IMCIUIIMHBI (MOXYJIfA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuaiaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOH TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB OMUCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILTUHE;
- MeronnyeckuMu PpEKOMEHJAIMSAMHU IO OpPraHU3alMl CaMOCTOSATENIbHONM pabOThl CTYIEHTOB
MUUT'AuK;

Ha naGopatopHbix 3ausATUsAX M0 AucuuiinHe « HelipoHHbIE ceTh» AOKHBI pacCMaTpUBaThCs TOJIBKO
T€ BOIPOCHI, KOTOpbIE HE BBIHOCATCS HA CaMOCTOATENbHOE u3ydeHue. YacTb BpeMeHH
71a00paTOpHOTO 3aHATHSA CJEAYeT BBIIEIUTh HAa TO, YTOOBI COPUEHTHPOBATH OOYYAIOLIUXCSA IO
MCIOJIb30BAaHUIO UMEIOLIEICS TUTEepaTyphl U APYTUX 3JIEMEHTOB y4eOHO-METOAMUECKOTO0 KOMILIEKCa,
MPEOCTABISIEMbIX B UX PACIOPSIKEHHE, 1JI1 OCBOCHHSI BOIIPOCOB, BBIHOCHMBIX Ha CAMOIIOJTOTOBKY.

C 3agaHusMu 1a00pPaTOPHOTO MPAKTHUKyMa M METOAMYECKHMMM YKa3aHUSMU 10 HX BBINOJIHEHUIO
MarucTpaHThl O00s3aHBl O3HAKOMHUTBHCS BO BpeMs camomnoaro-toBku. IlpemonaBatento He
paspelaercss pacxofoBaTh ayJUTOPHOE BpEeMsl Ha MpeIBapUTEIbHbIE KOHCYJIbTAIlMH 1O METOJIUKE
BBITIOJIHEHUSI JTaOOpaTOpHbIX paboT. B ciyyae HemoHUMaHUs OTAEIBHBIX MOJOXKEHHUM 3aaHUs WU
METOAMKU €ro BBIMIOJHEHUS CTYAEHT oOpamaercss K MpenojaBareiio 3a KOHCYJIbTallUed BO
BHeaynuTtopHoe Bpems. CTyIeHTbl JOIMYyCKAlOTCS K BBIOJHEHUIO J1a00paTOpHBIX paboT
UHAVBUAYAIbHO C YYE€TOM pe3yJbTaroOB KOHTPOJS HEOOXOJUMBIX TEOPETHYECKUX 3HAHUIA,
colepXaHUsi U MeTOAMKH JsabopaTtopHoi paboThl. CTyAeHTbl, HE MOATO-TOBHUBIIKECS K
nmabopaTopHOil paboTe, HE MOMyCKaloTCcs K €€ BBIMOJHEHHIO. BrocnencTBuu OHU  OOS3aHBI
oTpaboTarb €€ B JONOJHUTENbHO BBIAEICHHOE BpeMs. DakT HEIOMyUIEeHHs K BBIIOJIHEHUIO
nmabopaTtopHOi pabOThl YUUTHIBAETCS MIPHU MPOMEKYTOUHOM aTTECTAIUH.

B mpouecce BbimonaHeHHsI 1abOpaTopHOM pabOThl MpenoaaBaTesib MPOBOAUT HHAMBHIYalIbHbIE
KOHCYJIBTAlIUM MO0 KOHKPETHBIM BONPOCAM, CBSI3aHHBIM C MPUMEHEHHEM H3Y4Y€HHON METOIUKH €€
BBITIOJIHEHUSI K KOHKPETHOMY OOBEKTY UCCIeOBaHUS / KOHKPETHBIM JaHHbIM. Bo Bpems
nmabopaTopHOl  pabOTBHl JUIsl TEJed B3aWMMHOTO OOYYEHHsI pa3pemiaeTcss | IMOOMIPSETCS
KOMMYHHUKAIIUSI MEXAY CTYI€HTaMH, HE BBIXOIAIIAs 32 paMKU IeJiel 3aHATHA, 3a UCKIIOUYEHUEM
CTYJIEHTOB, B OTHOIIIEHUHU KOTOPBIX B JAHHBIN MOMEHT OCYUIECTBIISIOTCS
KOHTPOJIbHO-aTTECTAIIHIOHHBIE MEPOIIPUSITHSL.

Brimonaenne nadboparopHoii paboThI 3aBEpIIAeTCs MOATOTOBKOM OTUETA, KOTOPBIN MPEI0CTABISICTCS
MIPETOIaBaTeNo0 ISl TMPOBEPKHU, U €ro 3aumuToi. HeBbinmonHeHue TpeGoBaHUN K OTUETY SIBIISETCA
OCHOBaHHEM sl TIOBTOPHOTO BBIMOJIHEHUSI JTAOOPAaTOpHON paboThl M IS CHHKEHUS OIEHKHU IO
pe3ysabpTaTaM COOTBETCTBYIOIIETO KOHTPOJIbHO-aTTECTAIIMIOHHOTO MEPOTIPUSATHSL.

K 3ageTHOMY 3aHSTHIO NOMYCKalOTCS CTYAEHTHI, KOTOpbIE MPEACTaBUIU Tpedyemble OTYETHl O
pojenaHHoN padoTe, 3aUUTHIN UX U HE UMEIOT MPOIYIIEHHBIX 3aHATHH.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M  aygAuOMarepuajoB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIAMBUAYaTbHBIC 3aJaHHS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas nporpamma TUCIUIUIMHBEI ISl MHBAJIUAOB U JIUIL C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
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30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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