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[Iporpamma npuHsTa pemieHueM YUeHoro coBeta nHctutyTa [{udpoBbix TexHOIOTHIA 1

YKOHOMHUKH
npoTtokod Ne 2 ot 26.10.2020

CorJiacoBaHo:

PykoBomutens OITOIT / Cmupnos HO.H./




1. Heab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTAThI 00yUYeHHUsI 10 JUCHUIIIHNHE

[lebl0 OCBOCHHUS JTUCHMILIMHBI «MaTeMaTH4eCKHe OCHOBBI HEHPOHHBIX CETCH W
MCKYCCTBEHHOTO WHTEJUICKTa» SIBJIACTCS (POPMHPOBAHHME Yy CTYJICHTOB TEOPETHYCCKUX U
NPaKTUYCCKUX 3HAaHUH 00 HMCKYCCTBEHHOM HMHTEJUICKTE, OCHOBaM IMPOCKTHPOBAHUS

3aayamMul H3y4YCHHS JTUCIUTUTHHBI SIBIISTFOTCS:

-3HAKOMCTBO C COBPEMEHHBIMH HAIPABJICHUSIMHU UCKYCCTBEHHOT'O MHTEJUICKTA,

-M3y4eHUE OCHOB TCOPHH IPEIICTABICHHS 3HAHHMIA,

-3HAaKOMCTBO C COBPEMEHHBIMH HEHPOCETEBBIMH TEXHOJIOTHSIMH

-popmMupoBaHME Yy  CTYIEHTOB MEJIOCTHOTO NPEACTABICHHUS 00 HMCKYCCTBEHHOM
UHTEIIICKTE

-popmupoBanue 0a30BOTr0 MOHITHWHOTO armapara pa3padOTKH W MPOCKTHPOBAHHSI
HEHUPOHHBIX CETe U METOJIOB X O0yUYCHUS

-popMHUpoBaHHE YMCHHI M HABBIKOB PEIICHUS MPAKTUYCCKUX 3aJad C MPUMEHEHHEM
rJIyOOKOTO OOy4eHHs.

Kommerenun, ¢opMupyeMmble y OOyYaIOIIUMXCs, 3allJITAHUPOBAHHBIE PE3YJIbTAThI
00y4YeHHS 10 TUCITUIIINHE, COOTHECEHHBIE C MHAUKATOPAMH JOCTHKEHHS KOMITCTCHITHM:

KOI[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC 3aHHaHI/IpOBaHHHe PE3YyJIbTaThbl O6y‘leHI/I${

KOMIICTCHIIUHU

HHAUKATOpa NOCTHKCHUA
KOMIICTCHII MU

MO IUCLMIUIMHE (3HATh, YMETh, BIAJI€Th)

[TK-4 Cniocoben
(dbopMaM30BBIBATH 3aa4H
UH(GOPMAIIMOHHON CUCTEMBI

[1K-4.1 Mcnons3yer
MaTeMaTU4eCKHe MOJIEIH,
METO/Ibl PEIICHUS
AHAJIMTHYCCKUX 3a1a4
WH(GOPMAIIMOHHON CHCTEMBI

3uamo:

- co8peMeHHble HANPAGIeHUsl pa3eumus 6
obnacmu UCKYCCMBEHHO20 UHMELIeKMA,

- MamemamuiecKkue cmpyKmypbl U HPUHYUNBL
ux 00006weHus Ha nocmpoetue
BLIYUCTUMENbHBIX OJIOKO8 HEUPOHHBIX cemell

U UHMELIEKMYANbHBIX CUCTIEM,

- OCHOBbL Meopul HeUPOHHBIX cemell, 8 MOoM
yucne paziuyHvle Munvl HeUpOHHLIX cemell U
aneopummsl ux 0Oy4enusl,;

Ymems:

- UCNONIL308AMb Jno2uyeckue
npeocmasieHus 3HaHull,

Brnaoemw:

-MamemMamuyeckum annapamom nocmpoeHus
HEUPOHHOU cemu, Memooamu ONMUMU3AYUU, 8

MOM uucie 2paoueHmubld CnycK ¢ UMNYIbCOM,
aneopumm ADAM, RMSProp u m.n.

Mooeau




[1K-4 Cnocoben
(dhopMaM30BBIBATh 3aa4H
UH(POPMALIMOHHOM CUCTEMBI

[1K-4.2 Pa3zpabatsiBaeT
aNTOPUTMBI PELICHUs 3a1a4
UH(POPMALIMOHHOM CUCTEMBI

3uame:

- OCHOBHbLE ANCOPUMMbL 2TYDOK020 00VUeHUs
Ymemn:

- MOOeNUpo8amv HeUpoHHble Cemu PAa3TUYHbIX

munos u aneopumm 06pamuo2o
[pacnpocmparnenus owubKu
Braoems:

- cpeocmeamu  co30aMusi U 0OYueHus
HEeUPOHHBIX cemell Pa3IUYHbIX MUN08

ITK-5 Crocoben
pa3pabarsiBaTh KO
IIPOrpPaMMHOI'0
obOecrneueHUs Ha SI3bIKAX
IIPOrPaMMHUPOBAHHUS

[TIK-5.1 Mcnonb3yer METOIbl U
CpelCcTBa MPOEKTUPOBAHUS
APXUTEKTYPhI IPOrPAMMHOTO
oOecIeueHus

3namu:

—  TMPUHIHUIIBI onpeeneHus MTOHSTHUSA
«UCKYCCTBEHHBI HMHTEIUIEKT», «HEHUpOHHas
CETh» 0 OTHOIICHUIO K MTPAKTUYECKUM

HayKaM U TEXHOJIOTHSIM;

Ymems:

— moadupaTh MPOTpaMMHOE OOEeCIeueHue C
y4eToM cHelu(pUKY OCTaBICHHOM 3a/1a4U;
Braoemy:

— TEeXHOoJOoruerd cOOpKH W 3amycKa MOJIyJei
CJI0EB HEHPOHHOH ceTH B pekume 0OyueHUs U
TECTUNORAHUIA

ITK-5 Cnocoben
pa3zpabaThIBaTh KO
MPOrPaMMHOTO
oOecrieueHns Ha I3bIKax
IPOrpaMMHUPOBAHUS

ITK-5.2 ITpuMeHseT TUIIOBBIE
perieHusi, OUOIMOTEKH
MIPOrPaMMHBIX MOJTyJIEH,

1a0JIOHEL, KJI1aCChl 00BEKTOB B

cpelie s3bIKa IPOrpaMMHUPOBaHUs

3Hamo:

- sblyUCIUmMENbHbIE CPeOCmBad U KOMNIEKChl,
npumeHsemvle Npu pazpabomre NpoOeKmos
Hetipocemell U UHMENIeKMYaNbHbLX

cucmem;

-petimeopxu 2nyboko2o o0byuenus, makue Kax
PyTorch u Tensorflow

Ymems:

— c030a6amsv, NPOBOOUMb OMIAOK) NPOSPAMMbL
no0  NOCMAGNIEHHYIO  3a0ayy C  Y4emom
NOCIeOHUX MeopemudecKux U nPaKmudecKux
oocmudiceHull 8 0061acmu  UCKYCCMBEHHO20
UHMENNEeKMa U HeupoCcemessliX MmexHoI02Ull
Bnaoemy:

— mexHonocueu cOOpKU u 3anycka mooynetl
Cll0e8 HetpOHHOU cemu 8 pexcume o0ydeHus u
mecmupoganus ¢ nomowwvto PyTorch u
Tensorflow




T1IK-5 Criocoben [1K-5.3 Co3maer kKox Suamo:

pa3pabarbiBaTh KO MIPOrPaMMHOTO OOECIICUeHUS Ha |- 361K npoepammuposanus Python unu C++
MIPOrPaMMHOTO SI3BIKE MPOTPAMMHUPOBAHHS Ymemo:
obecreueHrs Ha sI3bIKAX —  aHanu3Uposamv MoOupuKkayuu U HoOeble
MIPOrPaMMHUPOBAHUS cpedcmea  npocpamMmHo2o obecneuerus O
CO30aHUsL HEUPOCUCmeM U UHMELLEKMY ANbHbIX
cucmem
Brnaoems:

- mexHonocuel 00beKMHO-0OPUECHMUPOBAHHO2O
npocpammuposanus Ha sazvike Python unu C++
015l pazpabomku u mecmuposanusi mooesel
MAWUHHO20 00YUeHUs.

2. Mecto aucuuniannel B crpykrype OIIOII

JucuuniamHa MareMaTHdeCcKue OCHOBBI HEWPOHHBIX CE€TeM W HCKYCCTBEHHOIO
MHTEIIJIEKTa OTHOCUTCA K 4acTu, (OpMUPYEMOM ydaCTHUKaMU 0Opa3oBaTEIbHBIX OTHOIICHUMN
y4eOHOro 1aHa o HamnpasieHuto noarotoBku 01.03.04 [pukiannas MmaTeMaTHka.

[IpenmectBytomue
Kox xomnerennuu JTUCHHUTITAHBI (MOYJIN),
npaktuku, HUP, np.

[Tocnenyromue TUCHMUIIIMHBI (MOLYJIN),
npaktuku, HUP, np.

OIIK-1 Bricmas matematuka

Meroasl u aJIrOPUTMBI

LSC 00pabOTKH JaHHBIX

Metoasl u AJITOPUTMBI

IK-6 00paboTKH JaHHBIX

VYK-1,YK-2,YK-3,YK-4,YK-5,YK-6,
YK-7,YK-8,0IIK-1, OIIK-2, OIIK-3, M
OIIK-4, TIK-1, TIK-2, TIK-3, TTK-4, KBaIU(HUKALUOHHON pabOThI
I1K-5, TIK-6, TIK-7,

BrinosiHeHne U 3a1IUTa BBITYCKHOMN




J{nst ocBOEHUS TUCHUIUTMHBI 00yJaroUuiCs TOHKEH:

3HaTh: OCHOBBI TEOPHUH MHO>KECTB M MATEeMAaTUYECKOW JIOTMKH, JIMHEHHOW anreOpbl, METOAOB
ONITUMU3ALINH.

YMeTh: NpUMEHATh MAaTEMAaTUYECKUH MHCTPYMEHTAPHI K PEIICHUIO 33/1a4 MAIIMHHOTO
oOy4eHus;

Brnanets: HaBbIKamMu MporpaMMUpOBaHUs Ha si3bikax Python wmm C++.

JlanHas ydeOHas MUCHMIUIMHA BKJIIOUeHa B pazaen bl.B ocHoBHOIT oOpa3zoBaTeinbHOI
nporpamMmsl 1o HanpasieHuto noarotosku 01.03.04 «IIpuknagnas marematukay. OcBauBaeTCs
Ha 4 xypce, 7 cemecTp.

JlaHHasi NUMCUMIIMHA OTHOCHUTCS K BapHaTUBHOM dYacTu 1ukia. Jlns ee ocBoeHUs
HEOOXOJAMMBI 3HAHUS, YMEHHUS W KOMIICTCHIIMH, NMPUOOPETEHHBIE B PE3YyJIbTATEe H3Y4YEHUs
CHEAYIOUIUX AUCIUIUINH U3 CIUCKA.
3HaHUS W YMEHUS, MOJIYYCHHBIE B PE3yJIbTaTe OCBOCHUS JAHHOW JUCHUIUIMHBI, MOTYT OBITh
WCIIOJIb30BaHbl IPU MOATOTOBKE CTYJACHTOM MarucTepCKOU IUCCEPTAIUU, 4 TAKXKE B HAYYHOU U
MPAKTUYECKON NEATENbHOCTH MOCIE€ OKOHYAHUSI YHUBEPCUTETA.

3. CTpyKTypa u coaepkaHue TUCHUIIMHBI
3.1. CTpyKTypa 1M CHUILIHHBI

OO6mast Tpy1I0€MKOCTh JAUCIUIUIMHBI cocTaBisgeT 6 3adeTHbix enunull (3E), Bcero 216
4acoB, U3 KOTOPBIX 85 4acoB COCTaBIsET KOHTAKTHasl paboTa 00y4arouierocs ¢ npeno/iaBareiem
(3aHATHUS JEKIHMOHHOTO TumMa 32 4Yac., 3aHATHUS CEMHUHAPCKOro Tuma (MpaKkTUYeCKue,
CEMHUHAPCKHUE 3aHsITHs, Ja0opaTopHble padOTHI U T.I1.) 48 Yac., TPYIINOBbIC U UHIUBUIYaJIbHbBIC
KOHCYJIbTalMK 2 yac., npueM sk3amena (KIIA), 3auera ¢ onenkoit - 1 yac., caMmocTosiTesIbHas
paboTta oOyuaromierocst 96 wyac, KOHTpOJb camocrtositenbHor padotel (KCP) - 2 yac.
[IpakTrueckast mOAroTOBKa MO BULY NpodhecCUOHATBLHOM 1eATeTbHOCTH COCTaBIIAET 22 yaca.

Bun yue6HOM paboTh Beero | Cemectp
4acoB

7
OBIIAA TPYAOEMKOCTb AUCHUITJIMHBI 216 216
KOHTAKTHAS PABOTA OBYYAIOIIETI'OCA
C ITPEIIOAABATEIJIEM, 85 85
B TOM YHUCJIE:
JlextmonHnele 3aHsaTHS (JIek) 32 32
Jlaboparopusle 3ansTHs (J1ad) 48 48
KonTtpons camocTosiTenbHON paboThl M HHAsT KOHTaKTHAS 5 5
pabora (KCP)*
Koncynbranuu (Konc) 2 2
KonrakTtabie yacel Bo BpeMms arrectauuu (KITA) 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA 9% 9%
(CPC):
[ToaroToBka K MpOMEKYTOUHOM aTTecTaiu B hopme: 35 35
(pK3aMeH) _
OOPMA TTPOMEXYTOYHOUATTECTALIMU Ok Ok




3.2. Conep:kanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 pa3jejiaM U BUAaM 3aHATHI

Pacnpenesienne Tpy10eMKOCTH
(B yacax) nmo BuaaM y4eOHoi padoThI,
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Pa3znen 1. BBenenue B MCKYyCCTBEHHBIM MHTEIIEKT
1. Ob6nactu nk-a.1 |11,
MIPUMEHEHUS u
HgnpaBneHHﬂ k4.2 112,
i JI1.3, [Cée.
uccnenosanuii UW.| 7 | 2 2 4 8 1
Coznanue -1,
MHTEJIEKTYallbHBI 2.2
X areHTOB
2. Knaccudukanus Mk-4.1 JILL,
MnK-4.2 |J11.2
A perpeccuss Ha > |OJIP
71 2 4 4 10 1.3
OCHOBE O0YyYEeHHS C 2>
YUUTEIIEM J2.1,
3. nKk-4.1 [J11.1,
HpenCKa3aTeana;1 nK-4.2 |J11.2,
aHaAJIMTUKA Hal 5 2 8 10 1.3, OJIP
OCHOBE 2.1,
aHcamOJeBOro 2
o0vueHus :
nK-4.1 |JI1.1
4. Pacno3naBanue ’
00pazoB c MK-4.2 1J11.2, oI
HOMOILBIO 71 2 4 4 10 JIL.3,
oOydeHus 0e3 JI2.1,
yUUTENS m.2
5. Co3nanne nKk-4.1 |J11.1,
one
pexomeHaaTenbHel | 7 [ 2 4 8 14 |nK-5.3 |J11.2,
X_CHCTEM o2
Pa3nen 2. BBeneHue B HEHPOHHBIE CETU
6. nK-4.1 |J11.4, 9
MareMaTnueckue 71 10 8 26 44 K42 [JT15, OJIP
OCHOBBHI .H16,
HEHWPOHHBIX CeTeN A 4
nK-4.1 |J11.4,
MnKk-4.2 |(J11.5
7. I'my6okoe > |onp 9
71 12 18 50 [ 2 1| 85 -
o0yJeHue MK-5.1 [J11.6,
MK-5.2 |712.4,
NK-53 Inna




nk-4.1 P-4
nk-42 15,
[TpomexyTouHas nk-5.1 /116,
35 2.4 3K 40
arTecTanus B| 7 1 | 36 |nK-5.2 s
¢bopme sK3ameHa nk-5.3 |J12.3,
J2.1,
J2.2,
ATOrO[7 | 32 | 48 | |96 [2[35] 1 [216 3k __[100
3.3. TemaTuyeckni IJIaH JEKIUUOHHBIX 3AHATUI
Howmep pazaena . TpymoeMKOCTb,
P pasit Tembl JIEeKIIMOHHBIX 3aHATUN pyA
JTUCTIUTLTAHBI qac.
BBenenue B uckyccrBeHHbI uHTeIIeKT. OOnactu npumenenus: M.
1 Hanpapnenus uccnenoBanuii MM. OneHka ypoBHS HCKYCCTBEHHOTO 2
MHTEJIJICKTA C IOMOIIBIO TecTa ThIOpUHTa.
2 OOyueHnue ¢ yuurenem u o0yueHue 6e3 yuuTes. 2
3 AncambnieBoe o0yuenue (ensamble learning) 2
4 OO6yuenue 6e3 yunrens (unsupervised learning) 2
[Toustue obyuaromiero kouseiiepa (Pipeline).
5 Meron K Gnmxaiimmx coceneit. Ouenku cxozactsa (Similarity scores). 5
Komnaboparusnas ¢unsrpanus (collaborative filtering)
buonornueckne acnekTsl HEPBHOM JeATenbHOCTH. HelpoH. AKCOH.
6 Cumnarc. Pednexkropnas ayra. LlentpanbHast HepBHas cuctema. Moenu 2
MCKYCCTBEHHOTO HelpoHa. OYHKIINH aKTHBAIHM.
v ba3oBas apxurekTypa HelipoHHBIX ceTeil. OOyueHrne HeMpOHHOM CeTH ¢ 4
MIOMOIIbIO AJITOPUTMA OOPAaTHOTO PACHPOCTPAHEHUS OLIUOKH.
8 [Tepeobyuenue. [Ipobnema 3aTyxarmux U B3PHIBHBIX TPAJAUEHTOB. 5
Perymspuzanus. baty - HopManm3aius.
9 CoBpeMeHHBIE CBEPTOYHBIE APXUTEKTYPbI 2
10 [IpakTUueckue aceKThl 00yUYeHUs] HEHPOHHBIX CETEH. 2
11 ®peitMBOpK ri1yookoro odyuenus Pytorch. 2
12 OpeiimBopk riayookoro odyuenus: Tensorflow. 2
13 PexyppeHTHBIE HEPOHHBIE CETH. 2
14 CoBpemeHHBIE ~ apXUTEKTyphl.  [lopoxmaromue  (reHepaTUBHBIC) 2
COCTSI3aTeNIbHBIC CETH.
15 OcHOBBI 00yUeHHsI ¢ TOJKPETIICHUEM 2
Bcero 32
3.4. TemaTuyecKkni MJIAH NPAKTHYECKUX 3AHATHI
JlanHbIiA BUA pabOTHI HE MPETyCMOTPEH YUYSOHBIM IIAHOM
D MaTn4 Ui IJ1aH J1 TOPHbBIX T
3.5. TemaTtuueck aH Jadoparo ado
Howmep paznena TpynoemMkocTb
P pasi Tembl 1abopaTopHBIX paboT pyaA ’
JUCIUILTAHBI yac.




Co3anne MHTEIEKTYalbHbIX areHToB. Tumbl Moaeneil. Jlanubie ais

! IOCTPOCHHUS MOJIETTU O0YUYEHHUSI. 2
3amaun knaccudukanuu. I[lpenBapurensHas o0pabOTKa aHHBIX.
2 Jloructuueckuii KJaccuukarop. HaupHb1it OaiiecoBCKHIA 2
KJ1accudukaTop
3 3agaun perpeccun. Co3gaHue perpeccopa OJHOH TEPEMEHHOM. 2
Co31aHre MHOTOMEPHOTO Perpeccopa.
4 JlepeBbs npussTus peweHuil. Citydaiinblii jec. I'paineHTHBIN OyCTHHT. 4
5 Pemrenne ML-3amaun na Kaggle 4
6 Kiactepusanus J1aHHBIX ¢ TIOMOIIIBIO MeToa K-CpeTHHX. 2
O1eHKa KayecTBa KIACTEPU3ALIUU.
v CwMmelianHble TayCCOBCKUE MOJIEIH. 5
Pacnpocrpanenue cxoacrsa (affinity propagation)
Cosnanue obyvaromiero kouseiiepa (Pipeline).
Coznanue knaccupukaropa MetoioM K onmmxaiimmx cocenen.
8 [IporHo3upoBanue  OPEANOYTEHUH  METOAOM  KOJIJIabopaTHBHOMN 4
bubTpanum.
Co31aH1e PEKOMEHIATEIbHON CUCTEMBI.
9 Pemenne 3amaun perpeccuu ¢ NOMOIIBIO HEMPOHHOM CETH. 2
10 MeTtoa MakCUMalTbHOTO TIPABIOIIOI00NSI. 4
11 Pemenue 3anaun Knaccnqu)HKauHH u300pakeHUii Ha  OCHOBE 4
CBEPTOYHBIX HEHPOHHBIX CeTCH
boprba ¢ mepeoOyueHue. AyrMeHTanusi AaHHBIX. PaHHSsS OcTaHOBKA.
12 Perynapuzanuss TuxonoBa (L2 - perynspusaums), Lasso - 2
peryispusanms (L1), ElasticNet.ITpopexxuBanue cetn. JIponayr.
Coznanue u o0yueHue HeHPOHHOM CeTH JUIs 3a/1a4M KiacCupUKALUU Ha
13 npumepe Cifarl0. 4
CobctBenHas peanuzanusg ResNet20.
14 CermenTanus uzoOpaxenuid ¢ nmomomrsio apxutektyp FCN, Segnet, 4
Unet
15 O6HapyxeHrne 00beKTOB Ha M300paKEHUAX C TIOMOIILI0 HEMpOCETEN. 4
16 Co3naHue areHToB 00Y4YeHHUs C MOAKpEIIEHUEM 2
Bcero 48
3.6. CamocrosiTeibHast padoTa CTyeHTA
Howmep pazaena Bux CPC Conepxanne CPC TpynoemMKkocTsb,
JTUCIUTLTAHBI qac.
Wsyuenne Co3maHue urp ¢ MOMOIIBIO HCKYCCTBEHHOTO
TEOPETUYECKOTO HHTCJUICKTA
1 Matepuana. [lonroroBka 4
oTYeTa 1mo
MIPAKTHIECKOMY
3aHATHUIO
Wzyuenue Or1eHKa CTOMMOCTH HEJIBUYKUMOCTH C
TEOPETUICCKOTr O HCIOJIb30BAHUEM PErPECCOPA HA OCHOBE
2 matepuana. IToAroToBKa|y a ey OIOPHBIX BEKTOPOB 4
oTyeTa 1o
MIPAKTUIECKOMY
3aHATHUIO




Haxoxxnenne noarpymm Ha (POHIOBOM PhIHKE

N3yuenne
TEOPETHYECKOTO C MCIIOJIb30BaHUEM MOJEIIN PACIIPOCTPAHEHHUS
Marepuana. Ilonroroska|CX0ACTBa
oT4era 1o
IIPaKTUYECKOMY
3aHATHUIO
Wsyuenue Co3anne peKOMEH1aTeIbHOM CUCTEMBI
TEOPETUYECKOTO unbmOB.
marepuaina. [logroroska
oT4era 1o
IIPaKTUYECKOMY
3aHATHUIO
OO0yuenue HelipoHHOM ceTH. DyHKIUS
W3yuenue notepb. Meroasl ontumuzanuu. Ctpareruu
TEOPETUYECKOIO IPaJUEHTHOIO CIyCKa,
marepuana. [loaroroska|peryiMpoBaHie CKOPOCTH 00yUYEHHUS, C
oT4era 1o ummyiackooM (SGD momentum), Prpor,
MIPAaKTUYECKOMY Adam.
3aHATHIO
Vsyucnue Pemenue 3anaun kiiaccuuKaluy ¢ ITOMOIIBIO
TEOPETHUYECKOTO HEWPOHHOM CETH.
marepuaina. [logroroBka
oTyeTa 1o
MIPaKTUYECKOMY
3aHATHIO
N3yyenue AHanu3 BIMSHUS TUIIEpIIapaMeTPOB HA
TCOPETUIECKOTO oOydeHue ceTu 1o 0aze JaHHBIX PyKOMHCHBIX
Marepuana. [lonroroska mdp MNIST
oTyeTa 1o
IIPaKTHYECKOMY
3aHITHIO
PaguanbHble 0a3ucHBIE CETH O0IIEro BUIA.
ApPXUTEKTYPBI paJUaIbHBIX 0a3UCHBIX
HEUPOHHBIX CETEH OOIIero Buaa u
crierragbHble PYHKINUU I UX CO3JaHUs U
Wsyuenue ABTOMAaTUYECKON HACTPOMKH BECOB U
TEOpETHUEeCKoro  [CMCIICHH
MaTepuaia.
VsyucHue Onepanus cBepTku. CBepTOUHBIE
TeOPETHIECKOTO apXUTEKTYpbl. ABTOKOJAUPOBILUKH

Marepuaa.




IloaroroBka otuera mo

Peanmaum{ CBCPTOYHOI'O CJI0s

10 MPaAKTUYECKOMY 4
3aHITHIO
TexHosorus nepegadu ooyuenus Transfer
Wsyuenne Learning. Mcrionb3oBanue mnpeao0ydeHHbIX
11 TEOPETHYECKOTO cereit 2
MaTepuaia.
VisyueHie ApXUTEKTYpbl HEUPOHHBIX CETEH sl MOl
12 TEOPETHUECKOTO OMHaApHOU KJIacCHU(PUKALINH 4
MaTepuana.
ApXUTEKTYpbl HEHPOHHBIX ceTel Ast
Wsyuenne MYJIbTUKJIACCOBBIX MOeseil. OyHKIMS
13 TEOPETUYECKOTO SOftmaX AJId Cj1ydass MHOT'MX KJIaCCOB 4
Marepuana.
[Toaroroska or4eros 1o |Ydactue B copeBHOBanuu Ha Kaggle.com
14 [IPaKTUYECKUM 12
3aHITHIM
TTOArOTOBKA OTYETOB IO Peanuzamus hyHkumnn 6aT4-HOPMATHU3aIIUN.
15 [IPAKTHYECKHM Pa6ota ¢ padding. I'pynmupoBka. 2
3aHITHIM
Nzyuenue Resnet u ee Mmoaudukanumii:
ResNet13, ResNet18, ResNet34, ResNet50,
UzyueHne ResNet101, ResNet152 nns ImageNet u
TEOPETHYECKOTO ResNet20, ResNet32, ResNet44, ResNet56,
16 marepuaina. IlonroroskalResNet110, ResNet1202 mis natacera 8
OTYCTOB I10 CIFAR10
MTPAKTUICCKHM
3aHSTHSIM.
Visyuerue Word2vec: npuMeHeHHe TPOCTHIX apXUTEKTYP
17 TEOPETUYECKOT O HCHPOHHBIX ceTen 2
Marepuana
«[lonras kparkocpouHnas namsate», LSTM
Uzyuenue (Long Short-Term Memory)
18 TEOPETUIECKOTO 4
MaTepuana
Bcero 96




4. O0pa3oBaresibHbIE TEXHOJIOTHHU

[Ipu mpoBeneHnr y4eOHBIX 3aHSATHUN WCIIONB3YIOTCS TPAJAWIIMOHHBIE 00pa30BaTeIbHBIC
TEXHOJIOTHH - JICKIIUHM B COYETAHHUH C JIAOOPATOPHBIMU 3aHSATHUSIMH, CAMOCTOSTEIFHOE U3yUCHUE
onpenenEHHbIX pa3/iesioB U COBPEMEHHbIE 00pa3oBaTelIbHbIe TEXHOJOTHH, HAIpaBJICHHbIE Ha
oOecrieueHUuEe pa3BUTUSL Y OOYYAIOMIMXCA HABBIKOB KOMaHAHOW pabOThl, MEKIUYHOCTHON
KOMMYHUKAIIMK, TPUHSTHS PEIICHUM, JTUIEPCKUX KauyecTB: paboTa B KOMaHje, MpoOJieMHOE

oOyueHmue.
[Tpu peanuzanuy TUCIUTUTHHBI IPUMEHSIOTCS SJIEKTPOHHOE 00YUICHNE U TUCTAHIIMOHHBIC

O6p8,30BaT€JII)HI>I€ TCXHOJIOTHH.

B mporecce 00ydeHns UCTIOMB3YIOTCS:
- BJICKTPOHHBIE oOpa3oBaTenbHbie pecypchl (DOP), pa3menieHHbIe B JIMYHBIX KaOMHETax
cTyneHToB DnektpoHHoro yauepcutera KI'DVY, URL: http://e.kgeu.ru

B kadyecTBe OCHOBHBIX (POPM CaAMOCTOSTENLHOrO PabOThl CTYAEHTOB MPEANOJIaracTcs

AHAJINTHNYCCKas1

00paboTKa

CIICOHUAIN3HUPOBAaHHBIX

5. OueHuBaHue pe3ybTATOB 00y4YeHUS

HCTOYHHNKOB

(aHHOTHpPOBaHHUE,

OueHnBaHUE PE3yIbTATOB OOYyYEHUS MO JUCHUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIETo KOHTPOJIS YCIIEBAEMOCTH, MPOBOJUMOrO 1Mo OamibHO-peiiTuHroBoit cucreme (bPC), u
MIPOMEXKYTOUYHON aTTECTALNU.

O0001IeHHbBIE

KpUTEPUH

n IIKalla

OLCHUBAHU

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIN (I/IHI[I/IKaTOpa JOCTHIKCHHU S KOMHGTGHHI/II/I) 10 uTOraM OCBOCHUA JUCHUIIIIMHBI:

[Tnanu- OO600111eHHbIe KPUTEPHH U IIKAJIa OIICHUBAHUSI PE3YJIbTaTOB O0yUEHUS
PyEMBIC HEYJIOBJIET- yJIOBJIET-
pe3yiIb- XOpOIIIO OTJINYHO
BOPHUTEJIHHO BOPHUTEJIHHO
TaThI
oGyuenns HE 3a4TEHO 3a4TE€HO
MU HIMATBHO YpoBeHb  3HaHUM  B|YpOBEHb 3HAaHUU B
YpoBeHb 3HAHUN HUKE . obbeme, obbeme,
JIOTTYCTUMBIA  YPOBEHb
IonHoTa |MMHHUMAIBHBIX SHANMIL  mMeer  MecTo|COOTBETCTBYIONIEM COOTBETCTBYIOIIEM
3HaHUil |TpeboBaHUM, umeror| ’ HerpyGEIX porpamme, HMEET|IPOrpamMme
MECTO TpyOble OLIMOKU oI6OK MECTO HECKOJIbKO|TIOJTOTOBKH, oe3
HETPYOBIX OMIMO0K OImHO0K
[IponeMoHcTpHUpOBaHBI
[IponemoHCTpUpPOBaHBI poat pHp
[TponemoHCcTpUpPOBaHBI BCE OCHOBHBIC yYMEHHUS,
[Ipu pereHnn BCE OCHOBHBIE YMEHWUS,
OCHOBHBIE yMEHHUH, pelIeHbl BCE OCHOBHBIE
CTAaHJAPTHBIX 3a/lay HE pelieHsl BCeé OCHOBHBIE
pEIICHBI THUTIOBBIE 3a/1a4d C OTACIIbHBIMU
Hanuumue |mpoaeMoHCTpUpPOBaHbI 6 3ala4yl ¢ HErpyOobIMU
. 3a7layd ¢ HerpyObIMuU 6 HECYIIECTBEHHBIMU
yMEHHUIl |[OCHOBHBIE YMEHHUS, OIIMOKaMH, BBITIOJTHEHBI
OIIMOKaMH, BBITIOJTHEHBI HEeJ0YeTaMH,
UMEIOT MECTO TIpyObie BCE 3a/laHHsl B IOJHOM
BCE 3a/laHMs, HO HE B BBITIOJIHEHBI BCE
OIIMOKHU o0beMe, HO HEKOTOpHIE
MOJIHOM 00beMe 3aJaHusl B IIOJHOM
C HeJoueTaMu
o0Bneme
Hamuuue |[Ipu pemenun Nmeetcs [IponemonctpupoBan  |[IpogemoHCcTpupOBaH




CTaHIAPTHBIX 3a]a4 .
MUHHMAJTbHBIN Habop
HaBBIKOB |He bl 0230BBIC HABBIKU TTPHU
HABBIKOB [UISl PEIICHUs bl HaBBIKH TIPU PEIICHUU
(BJIa,Z[eHI/I IIPOACMOHCTPHUPOBAH pCeIICHUN CTAaHAAPTHBIX
CTaHIAPTHBIX 3a7a4 C HECTaHJAPTHBIX 3am1ad 0e3
€ bl 0a30BbI€ HABBIKH, 3aa4 € HCKOTOPbIMH
HEKOTOPBIMH OIIMOOK U HEJOYECTOB
OIBITOM) |UMEIOT MECTO IPyOBIE HEI0YETaMH
HEJI0YeTaMH
OIIMOKH
CdopmupoBaHHOCTH
KOMIICTCHITUH!
CdopmupoBaHHOCTH
COOTBETCTBYET CdopmupoBaHHOCTH
Komnierenius B KOMIICTCHIIUU B IICJIOM
. MHHUMAJIbHBIM KOMIICTCHIIMH  ITOJTHOCTBHIO
MOJIHOM  Mepe  He COOTBETCTBYET
TpeOOBaHUSM. COOTBETCTBYET
chopmMupoBaHa. . |TpeboBaHMIM.
. [Amerommxcs 3HAHHH, . |TpeboBanmsaM. Umerommxcs
HmMmeromnuxcs 3HaHUH, - HMmMmeromuxcss  3HAHHH, o N
YMCHHI, HaBBIKOB B 3HAHWW, YMEHUN, HABBHIKOB

XapakTtepuctuka chOpMUPOBAHHOCTH

KOMIIETeHIIMH (MHIUKaTOpa
JIOCTHIKCHHST KOMIICTEHIINH )

YMEHUI,HaBbIKOB

LIEJIOM JOCTAaTOYHO A

YMCHHfI,HaBI)IKOB u

n MOTHUBAIlMU B ITOJIHOM

HEJOCTAaTOYHO  JUIS MOTHBAIIMK B IICJIOM
pEIICHUS MPAKTU- YECKUX Mepe  JOCTaTOYHO  JUIs
pereHuUsI JOCTaTOYHO TUIst
(mpodeccroHaTbHBIX ) pEIICHUS CJIOYKHBIX
MIPAKTUIECKHIX pelIeHUs CTaHIaPTHBIX
3amad, HO Tpedyercs MPAKTHICCKHIX
(mpodeccroHabHBIX MPAKTUYEC-KUX
JOTIOJTHUTEIbHAS (mpodeccroHabHBIX )
) 3a7a4 (mpogeccroHanbHbBIX)
MIPAKTUKA 1o 3a1a4
3a1a4
OOJILIITUHCTBY
MPAKTUYECKHX 3324
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[[Ixana oreHKH pe3yabTaTOB O0yUEHHUS M0 JUCIUTUINHE:
YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHIINN
=3 WHIUKATOPA JIOCTHKCHUS KOMITCTSHITHH )
S| o = 5 3anmaHupoBaHH . . Huxe .
518 % 8 Bricokuit Cpennuii Huzkuii
SRR 138 CPEIHETO
§ 5 = § &  DE3yJbTaThl IIIxana oreHUBaHUSI
S| = S § o06yuenus mo
5l = S ¢ VJIOBJICT-BOPHUTE | HEYIOB-JICTBOPH-T
2| o ® g JucuuIiuHe OTJINIHO XOPOIIO
oz JTBHO €JbHO
3a4TEHO HE 3a4T€HO
3HATH:
3HaTh 3HaTh
3HaTh
TEOPETUYECCKHE | TCOPETHUCCKHE
MIPUHIIUIIBI He 3HAET
OCHOBBI OCHOBBI
ompeeneHus orpeeNeHus
HCKYCCTBEHHOT | MCKYCCTBEHHOT | 3HATh
TTOHSITHS TTOHATHS
O MHTEJUICKTAa W | O UHTEJIEKTAa M | COBPEMECHHBIE .
«HUCKYCCTBEHHBI | «UCKYCCTBEHHBIN
IIK- | IIK-4 | maTeMaTHueCKH | MaTEMATUYECK | HAIPABJIECHUS .
H  WHTEIUIEKT», | HHTEIUICKT,
4 1 ¢ CTPYKTYphI H | K€ CTPYKTYPHI | pa3BUTHSI B N N
«HEWpOHHAas «HEUPOHHAS CETH»
NPUHIUIBl WX | U IPUHIUTBI KX | 00JIACTH
CEeThb» 10 | IO OTHOIIEHHUIO K
0000mmeHuss Ha | 0000IIeHNs Ha | HCKYCCTBEHHOT
OTHOIICHUIO K | MPAKTUYECKUM
MOCTPOCHHE MOCTPOCHHE 0 WHTEIUICKTA;
NPaKTUYECKUM | HayKaM "
BBIYHUCIUTENFH | BRIYUCIUTEIHH
HayKaM U | TEXHOJIOTHSIM;
BIX OJIOKOB | BIX 0JI0KOB
N 9 TEXHOJIOTUSIM
HEHPOHHBIX HEHPOHHBIX




ceTeH

nu
WHTEJUICKTyaJTb
HBIX CUCTEM

ceTeH

nu
WHTEJUICKTyaJlb
HBIX CUCTEM

YMETB:

Bri6upath u

VYmeer Ha &5-
100%

000CHOBBIBATh
aIarTHPOBATh
BBIOOp u
MaTeMaTH4eCKU
e MomenH B aganTupoBaTtb | YMeeT Ha | Ymeer Ha | e ke 55%
0
matemarnueck | 70-84% 55-69%
o0nactu UCIIOJIb30BaTh
M€ MOJENIH B | UCIOJB30BaTh | UCMHOJIb30BaTh
HCKYCCTBEHHOT QITOPUTMBI
obnacTtu ITOPUTMBI AJITOPUTMBI
0 MHTEJUIEKTA U pelieHus
HCKYCCTBEHHOT | peleHus pelieHus
COCTaBJISITh BBIOpPAaHHBIX
O MHTEJUIEKTa U | BBIOpaHHBIX BbIOpaHHBIX
QJITOPUTMBI MaTeMaTHYECKUX
COCTaBJISITh MaTEeMaTHYeCKU | MaTeMaTUYECKU
METO/IOB 3a1a4y
QIITOPUTMBI X 3a71a4 X 3a/1a4
pelieHus
METOJIOB
TIPUKJIATHBIX
pelIeHus
3aza4
MIPUKIAIHBIX
3a/1a4
BIIQJIETh:
Nwmeer 85- | Umeer 70-84% | Umeer 55-69%
100% HaBBIKOB | HABBIKOB HAaBBIKOB Nmeer nmxe 55%
pelIeHus pereHus pelieHus HABBIKOB PEIICHUS
MIPUKIAIHBIX MIPUKIIATHBIX MIPUKJIATHBIX MPUKIATHBIX 3a7a4
MaTeMaTHueCKH | © a P a p 8 p . A
3a1a4 Cc | 3a1a4 c | 3aj1ay C | C HCIIOJIb30BaHUE
M  amnmapaTtom
WCIONIb30BaHUE | UCIIONIb30BaHUE | UCTIONB30BAaHUE | M
MMOCTPOCHHUS
o . M M M MaTEeMaTHYECKOTO
HEHPOHHOM
MaTeMaTHYeCKO | MaTEMaTHUeCKO | MaTeMaTUYEeCKO | ammapara
CETH, METOIaMH
ro  ammapara | ro anmnapara | ro anmapara | IOCTPOCHHUS
ONITUMMU3AINH . .
MIOCTPOEHUS MOCTPOCHHUS MOCTPOCHHUS HEHpOHHOU ceTH,
HEUPOHHOU HEHPOHHOU HEHPOHHOU METOJI0B
CeTH, METOJIOB | CETH, METOJOB | CETH, METOJIOB | ONTHUMH3AINH
ONTHMH3AIMKA | ONTHMHU3AIMHA | ONTUMHU3AINHU
3HATh:
He 3HAeT
3HaTh
3HaTh Nwmets OCHOBHBIX
MaTeMaTHYeCKH 3Hath
MaTeMaTHIECK HEKOTOpPBIC MIPUHIIUITOB
€ OCHOBBI OCHOBHBIC
. e OCHOBBI U MpencTaBiIeHusT | (YHKIIMOHUPOBAH
HEHPOHHBIX METO/IbI .
. TIPUHITUITHI 0  TPUHIUMAX | U HEHPOHHBIX
ceTer u rTyO0KOTO o
ri1y00OKOTo ri1y00KOro CeTe M METOJI0B
HCKYCCTBEHHOT o0y4eHus
oOy4deHus 00y4eHus HCKYCCTBEHHOT'O
O WHTEJIeKTa
UHTEIJICKTa
METh:
MK-4 ¥
2 N —— Ymeer Ha 85-| YMmeer Ha | YMmeer Ha
' i 100% 70-84% 55-69%
HEHPOHHBIC
cern MOJIETTUPOBATh | MOJETUPOBATH | MOJIEITHPOBATH
SO HEUpPOHHbIE HEUpPOHHbIE HEWpOHHBIE CeTH | YMeeT Huxke 55%
IT)HHOB " ceTu ceTH pa3IMYHBIX UCIIOJIb30BATh
Pa3IMYHbIX pa3IMYHbIX TUTIOB U | QITOPUTMBI
pealin30BbIBaTh
ATEODIIM TUTIOB U | TUTIOB U | peaTu30BbIBATh | PEIICHUS
o6 aIT) HOro peaI30BbIBaTh | PEAIN30BBIBATh | AITOPUTM BbIOpaHHBIX 33/1a4
p JITOPUTM AITOPUTM o0paTHOro
pacmpocTpaHeH
oOpaTHOTO obpartHoTO pacrpocTpaHeH
U OINOKU
pacipoCcTpaHeH | pacIpOCTPaHEH | Wsl OMUOKHU




‘ U OINOKU ‘ usl OIIMOKHU ‘
BIIQJICTh:
Nwmeer 85- | Umeer 70-84% | imeer 55-69%
100% HaBBIKOB | HABBIKOB HAaBBIKOB 0
CpeACTBaMU HNmeer HIDKE 55%
WCIOJIb30BAHUS | UCIIOJIb30BAHUS | MCIIOJIB30BaHUS
CO3JIaHMs, HABBIKOB
cpeacTBaMu CpeACTB CPEICTB
oOy4deHus u UCIIOJIb30BaHUS
CO3/1aHuH, CO3/aHus, CO3/aHus,
TECTHPOBAHUS CPEACTB CO3JIaHUS,
. oOydeHus U | oOy4eHus U | oOy4eHHus "
HEHPOHHBIX o0Oy4deHus u
. TECTUPOBAHUSl | TECTUPOBAHUS | TECTUPOBAHUS
cereit . - - TECTHUPOBAHUS
HEHPOHHBIX HEHPOHHBIX HEHPOHHBIX . .
pa3IMYHbIX . . . HEHUPOHHBIX ceTei
cereit ceteit ceTeit
TUTIOB Pa3TUYHBIX TUIIOB
Pa3IUYHBIX pa3IMYHBIX pa3IMYHBIX
TUIIOB TUIIOB TUIIOB
3HATH:
METO/IbI U CoBpemennbie | OCHOBHbBIE Hekotopsie He 3maer Hu
CpencTBa METOIbI U | METOJIBI U | METOJIBI M | OJIHOTO METOJa H
MIPOEKTUPOBAHU | CPEICTBA CpencTBa CpencTBa CpencTBa
Sl ApXUTEKTYPHl | IPOSKTHPOBAH | MPOSKTHPOBAHH | IPOSKTUPOBAHU | MPOCKTHUPOBAHUS
MPOrPaMMHOTO | st S apXUTEKTYpBI | 1 aPXUTEKTYPhl | APXUTEKTYPHI
obecrniedeHus APXUTCKTYPBI MPOrPaMMHOTO | IPOrPaMMHOTO | MPOTPAMMHOTO
TUISE MIPOrpaMMHOTO | oOecrieyeHus obecrnieueHus obecrnieueHus
(GYHKIMOHHPOB | oOecrieueHuHs
aHus
HEMPOCETEBBIX
JITOPUTMOB
YMETh:
YMmeer Ha 85- | Ymeer Ha | YMeer HA | oot Hike 55%
()
moI0UpPaTh 100% 70-84% 55-69%
nooupaTh
IIPOrpaMMHOE oJI0MpaTh noaoupaTh noaoupaTh DOFDAMMHOG

[1IK-5 | obecriedeHne ¢ | mporpaMMHOE | MPOTPaMMHOE | TIPOTPAMMHOE ogecﬁequHe c

1 y4eToM obecrieyeHue c | obecrieueHue c | obecrieyeHue c qeTOM
CHeTpUKN Y4EeTOM Y4EeTOM Y4EeTOM y

. cnenupuKu
MIOCTaBJICHHONW | cenu@uKu cneuuduku cneuuduku .
. . . MOCTaBICHHOU
3aJauu MOCTABIICHHOW | MOCTABJICHHOW | MTOCTABIICHHOM
TIK- 3a7a4u
5 3a/1a4u 3aa4u 3aJ1auu
BIIAJICTh:
Nwmeer 85- | Umeer 70-84% | Imeer 55-69%
. 100% HaBBIKOB | HABBIKOB HaBBIKOB Nmeer nmxe 55%
TEXHOJIOTUEH
CGODKI I WCIIOJIb30BAHUS | MCIIOJIb30BAHUS | UCTIOJIB30BAaHUS | HABBIKOB
P TEXHOJIOTHH TEXHOJOTHUHU TEXHOJIOTHUHU UCTIONIb30BaHUS
3aIycka
. cOOpKH U | cOOpKu u | cOopku U | TEXHOJIOTUHU
MOJIyJIeH CIIOEB
AN 3aIycka 3aIycka 3aIycka cOOpKH | 3aImycka
MOJIyJIEN CJIOEB | MOJYJIE€H CJIOEB | MOJYJEH CIIOEB | MOIYJIEH CJI0€B
CETH B peXKHIME . o 5 . o . o .
P HEHPOHHOM HEHPOHHOM HEHPOHHOU CeTH | HEMPOHHON CeTH B
Y CeTH B PEKUME | CETH B PEXHME | B peKHMe | peKHUMe OOYYCHHS
TECTUPOBAHUS
o0OydeHus U | oOy4eHus U | 00y4eHus U | U TECTUPOBAHMS
TECTHPOBAHUS | TSCTUPOBAHUS | TECTHPOBAHUS
3HATH:
THUIIOBBIE BBIYUCIIUTENbH | GpeiMBOPKHU HexoTopsie He 3HAET
pelIeHus, bI€ CpEJICTBA U | IIyOOKOTO TIPUHIIAITBI BBIUMCITUTEIHHBIC

K-5 OMOIMOTEKH KOMILJICKCHI, 00yueHus, (YHKIIMOHUPOBA | CPEICTBA u

2 MPOrPaMMHBIX | IPUMEHSIEMBIE | TaKUe KaK | HUS KOMILIEKCHI,

' MOJTyJIEH, npu PyTorch Y | BBIYUCIIUTEIbHBI | IPUMEHAEMbIE TTPU
1abJIOHBI, paspaboTke Tensorflow X CPEICTB, | pa3paboTke
KJIaCChI MIPOEKTOB MPUMEHSIEMbIX MIPOEKTOB
00BEKTOB B HelpoceTel  u npu pa3paboTke | HeipoceTeid u




cpene si3bIKa MHTEJJIEKTyallb MIPOEKTOB UHTEJJICKTYaJIbHBI
[IPOrpaMMUPOB | HBIX HeHWpoceTen U | X
aHus CUCTEM MHTEJJIEKTyallbH | CUCTEM
BIX
CUCTEM
YMETb:
Ywmeer Ha 85-
co31aBaTh, U 100%
MIPOBOJIUTH cO3/1aBaTh, U
oIT)na K IPOBO I/ITI: Yweet ha
1} orﬂailaMH oi)namf 70-84%
porp Y co3/aBaTh, U
noj MIPOrpPaMMBbI
[IPOBOJUTH YMeer Ha o
[IOCTaBJICHHYIO | IOJ N Ymeer nuxe 55%
OTJIAJIKY 55-69%
3aaqy ¢ MIOCTABIIEHHYIO CO3/1aBaTh, U
pOrpaMMbl C03/1aBaTh, U
Y4ETOM 3a/1a4y ¢ MIPOBOJIUTH
noJt MPOBOANTD
MOCIIETHUX y4eToM OTHAAKY
MOCTaBJICHHYIO | OTJIAAKY
TEOPETHYECKUX | TOCIETHUX MIPOTPaMMBI C
3amauy C IPOrPaMMBI €
u TEOPETUYECKHUX PUMEHEHHUEM
Y4ETOM MIPUMCHEHHUEM .
MPAaKTUYECKUX | U . HEHPOCETEBBIX
. METOJIOB HEHPOCETEeBBIX o
JOCTUKEHUHN B | IPAKTHYECKUX . TEXHOJIOT U
. HMCKYCCTBEHHOT | TEXHOJIOTHl
obnactu JOCTHXKCHUI B
O UHTEJIEKTa U
UCKYCCTBEHHOT | o0nactu .
HEHWPOCETEBBIX
0 UHTEIJICKTA U | UCKYCCTBEHHOT .
. TEXHOJIOT Ul
HEHPOCETEBBIX | O UHTEJUIEKTA U
TEXHOJIOTMI HEHUPOCETEBBIX
TEXHOJIOTHI
BJIAJIETh:
Nwmeer 85- | Umeer 70-84% | Imeer 55-69%
. 100% HaBBIKOB | HABBIKOB HaBBIKOB Nmeer nmxe 55%
TEXHOJIOTHEN
cBODKI 1 WCIIOb30BaHUSl | UCIIOJIb30BAHUS | UCIIOJIb30BAHUS | HABBIKOB
P TEXHOJIOTUH TEXHOJIOTHH TEXHOJIOTHH HCITIOJI30BaAHUS
3aIycka
. cOopku u | cOopKu u | cOopKu U | TEXHOJIOTHUHU
MOJIyJIeH CI0eB
HEHDOHHOM 3amycka 3amycka 3ammycka cOOpKHM U 3amycka
p MOJYJIEN CJIOEB | MOJIYJEH CIIOEB | MOIYJEH CIIOEB | MOLYJIEN CJI0EB
CETH B PEIKUME - " . . . . . .
P HEUPOHHOU HEUPOHHOU HEUPOHHOU CETH | HEUPOHHOU CETH B
Y CETH B PEKUME | CETU B PEKUME | B peXUME | peKUMe O0y4YeHUS
TECTUPOBAHUSA C
TOMOILIBIO oOyueHus U | 00yueHus U | o0yueHus U | ¥ TECTUPOBAHUS C
PvTorch u TECTUPOBAHUSI | TECTUPOBAHMUS | TECTUPOBAHUS MOMOILIBIO
Y c IIOMOIIBIO | C IIOMOIIBIO | C nomotpio | PyTorch "
Tensorflow
PyTorch u | PyTorch u | PyTorch u | Tensorflow
Tensorflow Tensorflow Tensorflow
3HaTh:
COBPEMEHHBIE | SI3BIK SI3BIK He 3Haer s3mIk
COBPEMEHHBIE
R napaaurmbl MPOrPaMMHUPOB | IPOTPaMMHUPOBA | IPOTPAMMUPOBAHH
COZI:,Z[aHI/ISI xoa co3manus kona | amust  Python | aus Python wmm | s BBICOKOTO
nporpaMmmuoro | uan C++ Ha | C++ Ha 6a30BOM | YpOBHS,
NPOTPAMMHOTO - 50 everma XOpOIIeM OBHE TOAXOISATINN  JIJIst
obecneuenus Ha Ha S3BIKE EBHC P Heg O?G”I‘I;BBIX g
[IK-5 | A3bIKe yp P o
MIPOrpaMMHUPOB TEXHOJIOT U
3 IIPOrpaMMHUPOB
AL agust  Python
nin C++
YMETB:
aHanu3upoBaTh | YMeer Ha 85- | YMeer Ha | Ymeer Ha | Ymeer Hmxke 55%
momudukamuu | 100% 70-84% 55-69% aHAJIN3UPOBATh
1 HOBbIE aHAJIM3UPOBATh | AHAIM3UPOBATh | AHATM3UPOBATh | MOAM(PHUKAIUU U
CpeacTBa MogubuKauu | Mogudukanuu | MOIU(UKAIIMKA U | HOBBIE  CPEJCTBa




MPOrpaMMHOTO | U HOBBIE | U HOBBIE | HOBBIE CpEACTBA | MPOTPAMMHOTO
obecrnieueHus cpencTaa cpeiacTBa MPOrPaMMHOTO | o0ecrieueHust ISt
JUISL CO3JJaHUS MPOrpaMMHOTO | IPOTrPaMMHOTO | oOecreyeHus CO3/1aHUA
HEHpOCUCTEM U | o0ecrieueHus obecrieueHus U1 CO3JaHus | HEMpOCUCTEM U
UHTEJUIEKTyallb | S  CO3JaHus | AJii  CO3JaHMsI | HBMPOCUCTEM U | MHTEJUIEKTYallbHbI
HBIX CUCTEM HEUPOCHUCTEM U | HEUPOCUCTEM M | HHTEJUICKTYaJIbH | X CUCTEM
MHTEJUJIEKTyallb | MHTEJUIEKTyallb | BIX CUCTEM
HBIX CUCTEM HBIX CUCTEM
BJIQJIETh:
Nwmeer 85- | Umeer 70-84%
o HNmeer 55-69%
100% HaBBIKOB | HABBIKOB 0
COBPEMEHHBIMU HAaBBIKOB Nmeer Huxe 55%
WCIOJIb30BaHUS | UCIOJIB30BaHUS
TEXHOJIOTHSIMU UCIIOJIb30BAaHUS | HABBIKOB
COBPEMEHHBIMHU | COBPEMEHHBIMU
MIPOrpaMMHUPOB TEXHOJOTHSIMU | UCIIOJIBb30BaHUS
TEXHOJOTHSIMU | TEXHOJOTHUSMU
aHus MpOrpaMMHUpPOBa | TEXHOJIOTHSIMU
MPOTPaMMHUPOB | IPOTrPAMMHUPOB
HCKYCCTBEHHBIX HUS IpOrpaMMUPOBaHU
. aHus aHus
HEUPOHHBIX HMCKYCCTBEHHBIX | I HCKYCCTBEHHBIX
N HMCKYCCTBEHHBI | MCKYCCTBEHHBIX . . .
cereit . . HEHPOHHBIX HEHPOHHBIX ceTel
X  HEHWPOHHBIX | HEHPOHHBIX .
. . cereu
ceTen ceren

OueHouHble MaTepuanabl JJs MNPOBEACHUS TEKYILIETrO0 KOHTPOJIS YCIEBAEMOCTH H
MIPOMEKYTOUHOM aTTecTanuu npuseaeHsl B [Ipunoxkenun k pabodeil mporpamme JUCITUTUTHHBI.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieueHne JUCHUIINHbI

6.1. YueOHO-MeTOAMYECKOE 00€ecIeueHue
(OCHOBHAag JUTEPATYPA

Kon-Bo
Bun wsnanns Mecto Anpec SK3EMILII-
No Haunme- (yueOHUK, T'on P
ABTOp(BI) W3JaHuUs, AJIEKTPOHHOIO | pOB B OMO-
n/m HOBaHHE yueOHOe W31aHUS
HocoGue, 1p.) W3/1aTeIIbCTBO pecypca JTUOTEKE
S KDY
Pocropies B HCKZCHCCTBeH https://e.lanbo
1 C H ' DO y4eOHHK CIIG.: Jlanp 2019 | ok.com/book/
: p 122180
CeTH
M.:
Banckuilt A Beenenne B qeBioe HanunoHanbHBI https://e.lanbo
2 5 P ‘| HelipoHHbIE zoco6ne it Orkporteiit | 2016 | ok.com/book/
' ceTH YHuBepcurer 100684
"UHTYUT"




Python ms

HOKHEIX https://ibooks.
_ ru/reading.php
3 |Mnac e CII6.: Mutep | 2018 ?
MiLHI/IHHOC productid=356
00yueHne 72l
Bsenenue B yaeBHOR
4 ﬁcgnum/m HCKyif;BeHH rocooue g | M.: Akanemus| 2008 35
o BY30B
WHTEIJUICKT
BBenenue B 4eBHOe
SAcuuukuii JI.| uckyccTBeHH ‘
5 It o nocobue st | M.: Axkanemus | 2005 22
' BY30B
WHTEJUICKT
Bsenenue B
HCKYCCTBCHH M.:
6 |CvommJI.B| "M ROHEHEET | MBMATIIM | 2007 15
WHTEJUICKT: TICKITUT T
KOHCIICKT
JICKLMI
JlononHurtenbHas IuTeparypa
Bun uspanms Mecto Anpec Somo -
Ne Hanwme- (yueOHUK, I'on AP SEMILIA
ABTOpP(BI) W31aHMs, 3JIEKTPOHHOIO | poB B OMO-
/11 HOBaHHE y4aeOHOe U3JTAaHUS
Hocobe, 1p.) U3JIaTeIIbCTBO pecypca JTHOTEKE
> K'Y
M.:
Banckiii A Jloruueckue qebHoe HanuoHansHbI https://e.lanbo
1 5 P ‘| HelipoHHbIE zoco6ne it Otkpeithiit | 2016 | ok.com/book/
' ceTH YHuBepcurer 100630
"MHTYUT"
IIpakTukym
o M.:
aITOPUTMHU32 4ebioe HanuonansHbl https://e.lanbo
2 |Xaxaes U. A. 11120, 87 zoco B11c it Otkperteiid | 2016 | ok.com/book/
IporpaMMup YHusepcurer 100377
OBaHMIO HA "UHTYUT"
Python
BBenenue B M. .
DODAMMIL 4ebHoe HarrionansHel https://e.lanbo
3 |Cesepenc U. gBaE e Hap 1};000 Sue it OtkpeiTenid | 2016 | ok.com/book/
Pvthon YHuBepcuter 100703
y "UHTYUT"
PyTtkoBckas
ﬁ" . He?:;im’le https://ibooks.
MHHHHBCKHH eIk HaysHoe M.: Topstuast ru/reading.php
4 " . JIMHUS - 2013 ?
JI?’TKOBCKHH enaﬁzzg ?;X:I HB/laHmIe TesekoM productid=334
Py;[HHCKHf/'[ CHUCTEMBI 029

M. 1




6.2. UndopmanuonHoe odecrnevyeHmne

6.2.1. DIEKTPOHHBIE U HHTEPHET-PDECYDCHI

Ne

W HaumeHnoBaHue 31€KTPOHHBIX U HHTEPHET-PECYPCOB Ccpuika
1 CDpeI/IMBOpE( riybokoro ooyuenus Tensorflow. Pesxum pocryma - https://www.tensorflow.org
CBOOO/THBII.
5 d)peI/IMBova rinybokoro oOyuenus PyTorch. Pexum mocryna - https://pytorch.org/
CBOOO/IHBII.

3 Google Collaboratory - o6nauHblii cepBUC ISl MAIIMHHOTO M

. https://colab.research.google.com
riy0okoro ooyuenus. Pexxum goctymna - CBOOOIHBIN.

Kaggle — cucrema opraHu3anuyu KOHKYPCOB 10 HCCJIEIOBAHUIO
4 JAHHBIX U MAITUHHOMY O0YUYEHHUIO.
Pexxum nocrtyrma - cBOOOAHBII.

https://www.kaggle.com/

6.2.2. IlpodeccroHanbHbIe Oa3bl JAHHBIX

Ne

i HaumenoBanue npodeccnoHambHbIX 0a3 TaHHBIX Anpec Pexxum nocryna
1 OO1IepOCCHICKUIT MATEMATHYECKHIA TTOPTAIT http://www.mathnet.ru/ Etettprllj //WWW'math
2 |Web of Science https://webofknowledge.com/ |1PS://webofkno

wledge.com/
3 |Scopus https://www.scopus.com NUpS:/Awww. SCop
us.com
Hayunast 3JIEKTPOHHAs oubnmoreka - o
*  |eLIBRARY.RU http://elibrary.ru http://elibrary.ru

www.ieeexplore.i

5 IEEE Xplore www.ieeexplore.ieee.org

eee.org
6 EnuHoe okHO JnocTyma K - 00pa3oBaTeIbHBIM http://window.edu.ru/ http://window.ed
pecypcam u.ru/
7 |SpringerMaterials www.materials.springer.com www.materials.s
pringer.com

6.2.3. UadbopManmoHHO-COPABOYHBIE CUCTEMBI

Ne
W Anpec Pexxum nocrtyna
1 Poccuiickast rocynapcTBeHHast OnOnnorexka http://www.rsl.ru http://www.rsl.ru

6.2.4. JluueH3noHHOe M CBOOOJHO DACHPOCTPAHIEMOE MPOrpaMMHOE 00eCreyeHue
JIACIIATIAHBI

HanmenoBanue
Ne PeKkBHM3HTHI TOATBEPIKTAFOLITIX
MIPOrPaMMHOI0 Onncanue
n/a JIOKYMEHTOB
o0ecneueHust
Windows 7 [Tonp30BaTebCKast OnepaiioHHast 3A0 "CogrllaiinTpeiin®
1 [TpodeccuonanpHas patl Ne2011.25486 ot 28.11.2011
cucreMa
(Pro) Hewuckn. npaBo. beccpouno
Office Professional Plus |I[Taker mporpaMMHBIX IPOYKTOB 3A0 "CodrJlaitnTpeiin" Ne225/10
2 2007 Windous32 Russian |coaepskariuii B ccbe HE0OX0IUMBbIE ot 28.01.2010 Hewncku. mpaso.
DiskKit MVL CD o(uCcHBIE TPOTPaMMBI Beccpouno




I1O st 3 dhekTUBHOTO OHJIANH-

CBoOopaHas ymuen3us Heucko.

3 LMS Moodle B3aMMOJICHCTBHS IIPEIOIaBATENS U
npaBo. beccpouno
CTyJeHTa
4 Bpaysep Chrome Cucrema norcka uHpopmanuu B ceti |CBoOoaHas ymneH3us: Hencko.
WHTEPHET npaso. beccpouno
Visual Studio [TporpaMMHBIii TPOAYKT COACPIKAIIIHIA 3A0 "Co¢rJlaiiuTpeiin"
5 Professional 2013 B ceOe MHCTPYMEHTHI U CITYKOBI JIJIst Ne2014.1610 ot
Russian OLP NL pa3paboTKu 05.11.2014 Hewucki. npaso.
Office Standard 2007 [TakeT MpOrpaMMHBIX IIPOIYKTOB 3A0 "Co¢rJlaiiuTpeiin",
6 Russian OLP NL conepkamnuii B cede Heooxoaumpie  [Ne21/2010 ot 04.05.2010 Heucko.
AcademicEdition+ o(HCHBIE IPOTPAMMBI npaBo. beccpouno
000 "Cod¢rnaitn Tpeita" No
7 Windows 10 [Tonp3oBarenbcKas onepanuoHHas Tr096148 ot 29;09.2020, HEHUCKIL.
cucreMa 1PaBo, CPOK JCUCTBUS JIUIICH3HH -
1o 14.09.2021
7. MaTepuaJbHO-TEXHUYECKOe o0ecneyeHne AU CIUIIIHHbI
HaumenoBanue
No CHeIHalIbHBIX OCHAIICHHOCTD CIEIHaTbHbBIX
I /;I Bun yuebHoli paboThl IIOMEUICHUHN U ITOMENICHUHN ¥ IOMEIEHUN
MIOMEILEHUN IS st CPC
CPC
VYuebHas
ayauTopus IIs JO0CKa ayiuTopHasa (2 IHT.)
MIPOBEICHUS
3aHITUH
1 JlexMoOHHBIE 3aHATHSA WHTEpaKTUBHAs JIOCKa,
JEKIIHOHHOTO THIIA,
MOHOOJIOK (25 mIT.)
IPYIIOBBIX U
WH/IMBUTy aJIbHBIX
KOHCYJIbTallul
VYuebHas
ayJTUTOPUS JUist
MNpOBCACHUS 3aHATUN
2 JlaboparopHbie pabOTHI CeMUHAPCKOT0 THMa, | MHTCPAKTHBHAANOCKA,

IPYIIIOBBIX U
WHAWBUYaJIBHBIX
KOHCYJIbTAlUH,
TEKYILEro KOHTPOJISA

MOHOOJIOK (25 1mT.)




KommnsrorepHslii
CamocrosiTenpHas padoTta KJ1acc MOHO00J10K (30 1mIT.), MPOEKTOP,
oOyuaromerocs C BBIXOJIOM B SKpaH

WuTepuer B-600a

VYyeOnas
ayJIuToOpHUs s
IIPOBEICHHUS WHTEpaKTHUBHAs JIOCKa,
IPYIIIOBBIX U MOHOOJIOK (25 miT.)
HWHAUBUAYaIbHBIX
KOHCYJIbTalUi,
MIPOMEKYTOYHON
aTTecTalun

4 IIpomexyTouHas arrecranus

8. Ocol0eHHocTH oOpraHm3anvu oOpPa30BATEJbHON JeSITEJBHOCTH JJIA JHI C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI U HHBAJIU/IOB

JIutia ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 370p0Bbs (OB3) 1 MHBAIUIBI UMEIOT BO3MOXKHOCTh
OecHpensITCTBEHHO MEPEMEIAaThCd W3 OJHOTO YueOHO-JIadopaTOpHOro Kopiyca B APYIOu,
MOJHATBHCS Ha BCE ATaXHU Y4eOHO-Ta00paTOPHBIX KOPIYCOB, 3aHUMAThCSI B YUEOHBIX U MHBIX
MOMEIIEHUSIX C YYETOM OCOOEHHOCTEHN NCUX0(U3NUECKOTO PA3BUTHS U COCTOSHHUS 3J0POBBS.



st o6yuenus vt ¢ OB3 u uHBanM10B, UMEIOIIUX HAPYIICHHS OMTOPHO- IBUTATEILHOTO
anmnaparta, oOecrie4eHbl yCIOBUs OeCHpensTCTBEHHOIO JOCTYIa BO BCE YUEOHbIE MOMEIICHUS.
Nudopmarus o cienuaibHBIX YCIOBUSX, CO3MaHHBIX i oOy4daromuxcs ¢ OB3 u nHBanmos,
pasMmellieHa Ha caiite yHuBepcuTeta Www//Kgeu.ru. Mmeercs BO3MOXKHOCTh OKa3aHHS
TEXHUYECKON  TOMOIINM  aCCUCTEHTOM, a TakKXKe YCIyr  CYpIAONEpPEeBOAYUKOB U
TU(IIOCYpIOTIEPEBOTINKOB.

Jns agantanuu K BocupusaTuio Juiiamu ¢ OB3 u mHBaIMIaMU ¢ HAPYUIEHHBIM CIYyXOM
CIPaBOYHOTO, Y4€OHOTO MaTepuaa Mo JUCHUIUIMHE 00eCIeUNBAIOTCS CIEAYIONINE YCIOBHS:

- 111 Ty4Ilied OPUEHTALNH B Ay AUTOPUHU, TPUMEHSIIOTCS] CUTHAJIBI OMTOBEILCHUSI O Havase
Y KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS Ha JI0CKE);

- BHUMaHue ci1a0oCiblIaniero o0y4Jarnerocss IpuBJIeKaeTcsl eAaroroM *ectom (Ha
IUIeYO0 KJIaJeTCs pyKa, OCYIECTBISETCS HEPE3KOE MOXIIONbIBAaHUE);

- pasroBapuBas ¢ 00y4aromuMcs, MeJarorudeckuii paboOTHUK CMOTPUT Ha HETO, TOBOPUT
SICHO, KOPOTKUMHU MPEJIJIOKEHUSIMH, 0OECIIeurBasi BO3MOXXHOCTh YTEHHUS 10 TyOam.

KomMrieHcanust 3aTpy IHEHUI peueBOTro U MHTEIUIEKTYaIbHOTO PAa3BUTHS CIA00CITBIIIANITIX
00y4aroIMXCsl MPOBOJUTCS MYTEM:

- HCMOJIb30BAaHUS CXEM, JuarpaMMm, pPHUCYHKOB, KOMIIBIOTEPHBIX MIPE3CHTAIUN C
TUIIEPCChUIKAMH, KOMMEHTUPYIOIUMHE OT/IeIbHbIE KOMIIOHEHThI H300pasKeHUS;

- PEryJsipHOTO MPUMEHEHUS YIPAXXHEHUM Ha TPaUUYECKOE BBIICICHUE CYIIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHU;

- o0ecrneyeHus: BO3MOXHOCTH JIJIsl 00y4arolIerocs MoJIy4uTh aIpPECHYI0 KOHCYIbTAIUIO
0 JIEKTPOHHOM MOYTE M0 Mepe HEOOXOTMMOCTH.

st apantanuu K BocnpusTio Jiniamu ¢ OB3 v MHBaJIMIaMu ¢ HApYIICHUSIMU 3PECHHUS
CIIPAaBOYHOTO, y4eOHOTO, MPOCBETUTEIIBCKOTO Marepuaa, PEAYCMOTPEHHOTO
o0pa3oBaTenpHOM MPOrpaMMOil 10 BRIOPAaHHOMY HAMpPaBJICHUIO MOATOTOBKU, 00ECIIEYMBAIOTCS
CJIEIIOLLUE YCIIOBHUS:

- BefeTcs ajanTanus OoQUIMAIbHOTO caiTta B ceT MHTepHET ¢ ydeTroM 0COOBIX
MOTPEOHOCTE WHBATUIOB IO 3pPEHUI0, OOECMeYMBACTCA HAIWYUE KpPYMHOMPUDTOBOMH
CIIpaBOYHOM MH(OPMALIMK O PACIIMCAHUU YUCOHBIX 3aHATHUH;

- IeIarOrHYeCKuil pabOTHUK, €r0 coOeceqHUK (MMPU HEOOXOIUMOCTH ), TPUCYTCTBYIOIIHE
Ha 3aHSITUH, MPEJICTABIISIIOTCS 00yYarOIIUMCSI, TIPU 3TOM KaXKJIbI pa3 Ha3bIBACTCS TOT, K KOMY
NeJaroru4eckuii paboTHUK oOpaniaeTcs;

- JIEUCTBUS, JKECThI, IMEPEMEIICHUsI TMeJarorudyeckoro padOTHUKA KOPOTKO U SICHO
KOMMEHTHPYIOTCS;

- meuyatHas uH(OpPMAIUA TPEAOCTABISACTCS KPYMHbIM Tmpudtom (0T 18 mMyHKTOB),
TOTAJIbHO 03BYYMBACTCS;

- obecrnieunBaeTCsl HEOOXOIMMBIN YPOBEHb OCBEIIICHHOCTH ITOMEIICHUM;

- MPEIOCTABISIETCS BO3MOXHOCTh HCIOJB30BATh KOMITBIOTEPHI BO BPEMSI 3aHITHU H
MpaBo 3anucy 00BICHEHUI Ha TUKTO(MOH (10 KEITAHUIO O0YJAFOIIINXCS ).

dopma poBeACHUS TEKYIICH 1 MPOMEXKYTOYHOM aTTecTanuu ajst ooyuatomuxcs ¢ OB3
Y MHBAJIUJIOB OTIPECIISICTCS MEarOTHYECKUM paOOTHIUKOM B COOTBETCTBUH C YUEOHBIM TUTAHOM.
[Ipu HeoOxomumocTu oOywaromiemycsi ¢ OB3, uHBanumy ¢ yd4eTroM HMX HWHAMBUIYAJIbHBIX
NCUX0(PU3NYECKUX 0COOEHHOCTEH AaeTcsl BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTalUIO
YCTHO, MUCbMEHHO Ha OyMmare, MMCbMEHHO Ha KOMITbIOTEPE, B POopMe TECTUPOBAHUSA U T.I1., TMOO
PEIOCTaBISETCS JOMOIHUTENBHOE BpEMs JIsl MOJATOTOBKH OTBETA.
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OueHoYHbIE MaTEpUAbI IO TUCHUIIMHE «MaTeMaThniecKue OCHOBbI HEMPOHHBIX CETEHN U
UCKYCCTBEHHOI'O HMHTEJUIEKTa» - KOMIUIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MATEPHAIIOB,
npelHa3HaYeHHBIX JI1 OLEHUBAHUS PE3yJbTaTOB OOYy4YEeHHS HA COOTBETCTBHE HHAMKATOPAM
JTOCTHKEHHUS KoMIeTeHITu (i):

[1K-4 Cnocoben hopMann30BeIBaTh 33 a4l HHHOPMALIMOHHON CHCTEMBI.

[1K-4.1 Ucnonb3yeT MaTeMaTU4eCKHe MOJIENIN, METObI PEIICHNS aHATUTHYECKUX 3a]1a4
UH(POPMAIIMOHHON CHCTEMBI.

[1K-4.2 PazpabaTbIBaeT anropuTMbl pelieHUs 3a1a4 HHPOPMAIIHOHHON CHCTEMBI.

[IK-5 Cmocoben pa3pabaThiBaTh KOJ MPOrpaMMHOTO oOOecredeHuss Ha s3bIKax
IpPOrpaMMHUPOBAHUSI.

[IK-5.1 Mcnonb3yeT METOIbI U CPENICTBA MPOEKTUPOBAHUS APXUTEKTYPhI IPOTPAMMHOTO
oOecrieueHusl.

[1K-5.2 TlpumeHsier TUIOBBIE pelieHUs,  OUOTUOTEKHM MPOTPAMMHBIX MOJYJIEH,
11a0JI0HBI, KJIACChl 0OBEKTOB B CPEJIE SA3bIKA MPOTPaMMHUPOBAHUSI.

[TK-5.3 Co3naet ko mporpaMMHOro 00ecredeH st Ha I3bIKE IPOrpaMMHUPOBAHUS.

OueHuBaHME pE3yJIbTaTOB OOy4YEHHsS MO AUCIHUIUIMHE OCYLIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJISl yCIIEBAEMOCTH, POBOIUMOTO 10 OaibHO-peiiTuHroBoit cucreme (bPC), n
MIPOMEKYTOUYHOM aTTECTALUH.

Texkynuii KOHTPOJIb YCIIEBAEMOCTH O0ECIEYNBAET OLEHUBAHUE MpoLEcca 00yUYEeHUs IO
auctuiuinge. [Ipy TekymeM KOHTPOJie YCIeBaeMOCTH HCHOJB3YIOTCS CIEAYIOLUIUE OLIEHOYHBIE
Cpe/CTBa: IOMAIIIHEE 3a/IJaHKE, JTA0OpaTOPHbBIE Pa0OThI, KOHTPOJbHAS pabOTa, SK3aMEH.

[IpomexxyTOouHass arrecralydss HMMEET LEJIbI0 ONPEACIUTh YPOBEHb JIOCTHIKECHUS
3aIlJIJaHUPOBAHHBIX PE3yJbTAaTOB OOy4YeHHs MO JucHUIUiMHE 3a [ cemecTp. Dopma
IIPOMEKYTOYHOM aTTECTALUU IK3aMEH.

OueHouHblE MaTepuasibl BKIKOYAKOT 33JaHUs Ul IPOBEACHHS TEKYIIEro KOHTPOJIS
YCIEBAaEMOCTH U IPOMEKYTOUHOM aTTecTaliui o0yJaromuxcs, pa3padoTaHHbIe

1.TexHosornueckasi Kapra

Cemectp 7
YPpoBEHbOCBOEHUSI TN CIIUTIITUHBI,0aILThI
Howmep Ko HEYJI0B-HO | yJIOB-HO | XOpOIIO | OTIIMYHO
paznena/ Haumeno- WHkaTopa
TEeMBI Bux CPC Banmneonenounoro P
JiC- CpeacTBa AOCTIAKCHIA | gesaureno 3a4TEHO
KOMIIETEHIIUN
IUTUTHHBI
. Huxe . .
HU3KUN CpeIHUi | BBICOKU I
CpEIHETO
Texyui KOHTPOJIb yCIIEBAEMOCTH
N3yuenue
[IK -4.1
1 TEOPETUYECKOTO Coc MeHee3 3-4 4-5 5-6
K -5.1
MaTepuaia




N3yuenue

TEOPETUIECKOTO
Martepuana. [Toaroroka OJIP OIlK-4.1 MeHeeS 5-6 6-8 8-9
OTYETOB 1o

nabopaTopHoi paboTe

N3yuenue

TEOPETUIECKOTO K-5.1

varepuana. Tloxrotoeka OJIP NK-52 | wenee5 | 56 | 67 | 7-9
OTYETOB o K-5.3

1a00paTOPHBIM

3aHATHUAM




I[1IK-4.1
WN3ydeHne  TEOPETHMYECKOrO  Marepuaia. [1K-4.2
4 |llonroroBka ot4yeToB 1o JaboparopHbiM| OJIP IIK-5.1 | meneeS 5-6 6-7 7-9
3aHATUAM T1IK-5.2
T1K-5.3
I[1IK-4.1
N3yyenne  TeopeTHdyeckoro - Marepuana. [IK-4.2
5 [[logroroBka otueroB 10 JsaboparopubiM| OJIP [IK-5.1 MeHeed 4-5 6-7 7-9
3aHATUAM [IK-5.2
MK-5 3
I[1IK-4.1
N3yyenne  TeopeTHdyeckoro - Marepuana.
T1K-4.2
6 [[lomgroroBka otueroB 10 JsaboparopubiM| OJIP K-5.1 MeHeeS 5-6 6-7 8-9
3aHATUAM K-5.2
T1K-4.1
W3yuenne  TEOpEeTHUECKOro  MaTepuala. TIK-4.2
7 |[logrotoBka otderoB 1o naboparopueM| OJIP [K-5.1 MeHeeS 5-6 6-8 8-9
3aHATHSIM T1IK-5.2
TIK-5 R
HUroro|menee 30| 30-39 40-49 50-60
[TpomexyTouHas aTTecTalus
OKk3ame IK-4.1
IToaroroBka HaIMoH 1IK-4.2
mi‘gaMeH H‘;e MK-5.1 |menee 25| 25-29 | 30-34 | 35-40
g OMmIIeTHI IIK-5.2
T1K-5.3
Hroro 6amnoB| 0-54 55-69 70-84 | 85-100
2. IlepeyeHb OLICHOYHBIX CPEACTB
Kpatkast xapakTepucTrka OLIEHOYHBIX CPEICTB, UCTIOJIB3YEMBIX IPH TEKYILEM KOHTPOJIE
YCIIEBAEMOCTH Y MPOMEKYTOUHOM aTTeCTAIIMU O0YyYaIOIIerocs Mo JUCHUTIIAHE:
HaumeHnoBanue
O11eHOYHBIE
OIIEHOYHOTO Kpatkas xapakTepucThKa OIEHOYHOTO CPE/ICTBA
MaTepHabI
CpEICTBA
CpencTtBo  KOHTpOJIA, OpPraHM30BaHHOE Kak CIelualbHas Oecena BoIboCH 1o
CobecenoBanue|npernogaBareis ¢ OOydJaromUMCS Ha TEMBI, CBS3aHHBIE C H3ydaeMoOu ag o
(Coc) TUCIHUIUIMHOW, W pPAcCCYNTAHHOE Ha BBIACHEHHWE O0beMa 3HAHHA HIC) HI;[HIZHH
00yJaroIIerocs 1o ONpe/IICHHOMY pa3ey meh
Otyer mo|Cpe/icTBO OIEHKH  yMEHHS MPUMEHATH TOJIYYCHHBIE TEOPETHUYECKUE
mabopaToOpHOU |3HAHMS JIsl pEIICHUS IPUKIAIHBIX 33/1a4. Kommrekr 3agau
pabore 3aJjaHUe HaINpaBJICHO Ha OICHWBAaHWE KOMIETEHIUA IO IUCIUILIMHE, U 3aJaHui
(OJIP) COJIEPKUT YETKYH0 MHCTPYKLUIO 10 BBIIIOJHEHUIO WU aJITOPUTM ACUCTBUI
Bomnpocs! o
TeMam/paszaenam
Ok3ameH (D) [CpeactBo KOHTPOJIS yCBOCHHS yUeOHOTO MaTepuaa AUCIUILINHBI,
JUCLIUILINH.

KoMIuiekT 3amau




3.0uneHoYHbIe MATEPHUAJIBI TEKYIIEr0 KOHTPOJIA YCIIEBAeMOCTH 00yYAIOIIUXCS

HaumenoBanue
OLICHOYHOI'0
cpeacTsa

CobecenoBanue no pasaeny 1 «BBegenne B HCKYCCTBEHHbIH HHTEJLIIEKT»




[IpencraBnenue u
coJiepKaHue
OLIEHOYHBIX
MarepuaioB

O1eHOYHBIC MaTEPHall COIESPKUT 15 BOIIPOCOB IO paziely

IIpumepsl BOIIPOCOB MO pa3Aely AUCIHAIIINHEL

1. UckycCTBEHHBIN HHTEIIEKT 3TO -

Bapuantsl oTBeTa:

[ ] HanpaBneHue, KOTOPOE MO3BOJISAET PELIATh CIOXKHBIE MATEMAaTHUECKUE 3aauy Ha
SI3bIKaX MPOrpaMMHUPOBAaHUS;

[x] HapaBneHWE, KOTOpOE TMO3BOJSIET peIlaTh WHTEIUIEKTyalbHbIE 3aJadd Ha
MIOJIMHOKECTBE ECTECTBEHHOTO SI3bIKA;

[ ] HarpaBneHue, KOTOPOE MO3BOJSAET PEIIATh CTATUCTUUECKUE 33aU Ha A3BIKAaX
IIPOrpaMMUPOBAHUS;

[ ] HanpaBneHne, KOTOPOE MO3BOJSAET PEIIATh CI0KHBIE MaTEMaTHUECKUE 3a/1a4H Ha
A3BIKAX TPEACTABICHNS 3HAHUI

2 /Kakue cuctembl uckyccTBeHHOro uHTeswiekta (C1I) BXOAsAT B cOCTaB CUCTEM
OBPUCTUYECKOTO MOUCKa?

Bapuasr b1 oTBeTA:!

[ ]wmefipocucreMbr

[x] urpoBBIE cHCTEMBI

[x] cuctemsl pacmo3HaHU

[ ]akcmepTHBIE cHCTEMBI

3.Uro Takoe HeueTKoe MHOKECTBO?

Bapuantsl oTBeTa:

[ ] MHOXecTBO 3HaUEHHM, ONIpeIeAeMbIX CIyYallHBIMHI BETUYUHAMU

[x] CoBOKYIHOCTB CIIOBECHBIX XapaKTEPUCTHK B BUJE 0a30BOM MIKaIbL, U (DyHKIMS
NPUHAUIEKHOCTH UX JaHHOM HIKae

[ ] MHOXecTBO 3HaUEHHH, OTIPEAETAEMBIX BPEMEHHBIMU COOTHOIIIEHUSAMU

[ ] CoBoKynHOCTB CIIOBECHBIX XapaKTEPUCTUK U3 3aJaHHOTO an(aBuTa U YUCIOBBIMH
XapaKTepUCTUKAMU

4 Kakue cHCTEeMBbI HUCKYCCTBCHHOT'O MHTCJJICKTA BXOIAT B COCTAB CUCTCM, OCHOBAHHBIX Ha

sa3bIkax? BapuaHThl oTBETA!

[X] 9KCTIEpTHBIE CHCTEMBI

[x] maTemnekTyanbubie TITITT

[ ] HEltpocucTeMBI

[x] poOOTOTEXHUYECKHE CUCTEMBI
[ ] cucremsl oOmeHUS

[ ] urpoBsie cucTeMbI




Kpurepuu onieHkun
U IIKaja

IIpu ouenke coGece10BaHUs yUUTHIBAIOTCA CIEAYIOIINE KPUTEPHH:
1. 3HaHMe MaTepuana

OLICHUBAHUS 2. l[locnemoBaTeNbHOCTD U3TIOXKEHUS

B Oayiax 3. Bnagenue pedbio M TEPMUHOIOTHEH
4. IlpumeHeHre KOHKPETHBIX IIPUMEPOB
[ITkana oueHUBaHUA:
ConepxxaHnue MaTepHaja pPacKpbITO B IOJHOM o00beMe, MPeIyCMOTPEHHOM MpPOTrpaMMOn
TUCIUIUTAHBL. COJEpKaHWe MaTeprana pPacKphITO MOCIEeI0BaTEeNbHO, JOCTATOYHO XOPOIIO
MPOAYMAHO, MaTepuan H3J0KEH TIPAaMOTHBIM A3BIKOM, C TOYHBIM HCIIOJIb30BAaHUEM
TEPMUHOJIOTHH, TIOKA3aHO YMEHUE WIDTFOCTPHPOBATh MAaTEpUal KOHKPETHBIMH TpuMepamu — 6
0aIIoB;
CopeprkaHne MaTepualia PacKphITO TOCTATOYHO TIOJHO, MTOKa3aHO oOllee MOHMMaHUE BOIIPOCa,
MOCIIEI0BATENIbHOCTD M3JI0KEHNS MaTepHalia JOCTaTOYHO MPOoIyMaHa, IPUBEIeHUE TPUMEPOB C
HE3HAYNTEIbHBIMH OIIHOKaMHU — 4 0asioB;
Conepxxanue MaTepuaiga packpbiTO HEIMOJHO, TI0Ka3aHo oOllee IOHMMaHWE BOIPOCa,
JIOCTaTOYHOE JUTsl JANBbHEHINEro W3YYeHWs MPOrpaMMHOTO MarepHalia, IOCIeq0BaTeIhbHOCTh
W3TIOKEHUSI MaTepualia HEJOCTATOYHO TMpOAyMaHa, IMpHBEIECHHE TMPUMEPOB BBI3BIBAET
3aTpyaHeHHe — 3 0alIoB;
He packpbiTo 0OCHOBHOE cojiep kaHue Y4eOHOro MaTepHana, MyTaHKUIa B U3JI0KEHIUH MaTepHuara,
JIOIYIIEHBI OIMOKH B OTIPEeNICHIH OHSATHI, HEyMEHUE IPUBOAUTH IPUMEPHI PH 00BSICHEHUH
Matepuana — 0 6amios.
MakcrManbHOE KOTUYECTBO OaIioB — 6 6a/110B.

HaumenoBanue |J/laGopatopHas paGora no pa3neiy 2 «BBeneHue B HelipOHHbIE CeTH»

OI€HOYHOI'0

cpeacTBa

[IpencraBnenue u
coziepkaHue
OLIEHOYHBIX
MaTepHaJioB

Ipumepwl 3a0anuil Ha 1abopamopHyIo pabomy

C mnowmoupio ¢peiimBopka PyTorch mns pemeHus 3agaud KiacCU()UKAMM PEaTn30BaTh
MUHUMYM 3 HellpoHHbIe ceTn apxuTeKTypsl Resnet (Resnet18, Resnet20, Resnetl 10). [IpoBectu
oOyuenue Ha gatacere Cifarl0 B Google Collaboratory.

CocraButh Tabnmiy. [loctponuts rpadguku accuracy u loss Ha BauIaIny.
IIpoBecTn aHanu3 BAMSIHHAA THIIEPIIapaMeTPOB Ha o0ydeHue nmoctpoenHsx MHC.

[IporpaMMHBIN KOJ C BallMMH KOMMEHTapUsIMU M TpaduKu JOIDKHBI ObITh B Jupyter Notebook
(dpopmar ipynb).

VYMeTh OOBSICHUTH CBOM KOJI.




Kpurepuu onieHkun
U IIKaja
OLICHUBAHMS

B Oayax

OreHKa 3a J1abopaTOpHBIE pa0OTHl YIUTHIBACT:

-Hackonpko TOYHO CTY/IEHT BBEIOTHIII 33aHue, CPOPMYIHPOBAHHOE B TAOOPATOPHOI paboTe;
-CTeneHp ¥ OJTHOTY YCBOCHHBIX HABBIKOB pa0OTHI ¢ OMOIHOTeKaMH TIIyOOKOTO O0yICHHUS;
-Hackonbko CTYJCHT NpaBUIBHO B apTYMEHTHPOBAHO OTBETHII Ha BCE BOIIPOCHI MPH 00CYKICHUH
BBITIOJTHEHHOT O 33/IaHUS;

-KadecTBO MOIe Ha TECTOBOM BEIOOPKE TSI IIOCTABICHHON 3a/1a4H.

lkana oyenusanus:

Bricokuil ypoBeHb 3HAHHI TEOPETUYECKOTO MaTepuaia, MPaBUIBLHO BHITIOJHEHBI BCE 3a1aHUSI B
COOTBETCTBUH C TPEOOBAaHUSIMHU, MIOJTHBIE OTBETHI HA BOMIPOCHI, IPABUIIBHO BHITIOJIHECHBI JJOMAIITHUAC
3aJlaHHs, CBOEBPEMEHHO MPEOCTABIICH OTYET O BHIMOJHEHUH PabOThI - 9 GaIIoB.

Teopernueckuii MaTeprall 3HAeT, MPABIILHO BBHIIOIHEHBI BCE 3aJaHUS, OTBETH Ha BOIIPOCHI HE
HOJIHBIC, JOMAIIHUE 33/1aHHs BBIIOJHEHBl HE B IIOJHOM O0O0BeMe, MPEeJOCTAaBIEH OTYET O
BBIIIOJIHEHUU PabOThI, JMOO B CIydae HECBOEBPEMEHHOTO IIPENOCTAaBICHUS OT4YeTa WIN C
HAJIMYNEeM HECYIECTBEHHBIX OIMTMOOK B BHIMIOITHEHNH JIAOOPATOPHBIX 3aJaHHsIX -8 0aioB

Bremmonneno He Bce, HO Oonee 50% 3amaHuii nabopaTopHOW pabOTHI, JTOMAIlHEe 3ajJaHue HE
BBITIOJTHEHBI, HECBOEBPEMEHHO MPEIOCTABIICH OTYET O BHITOJIHEHHH paboThI - 5 0a/LIoB.

Bemonneno menee 50% mabopaTopHOi pabOThI, HE BBHIINOJIHEHO IOMAIIHEE 33aJaHUe, OTYET O
BBITIOJTHEHNHW pa0OTHI He TipeaocTaBieH— 0 6ammoB
MaxkcuManbHOe KOTUYECTBO OayioB — 9 6asioB.

4. OeHOYHbIE MATEPHUAJIBI IPOMEKYTOYHOM aTTECTAIUN

cpencTBa

HanmeHoBaHHe OLIEHOYHOI'O IKx3aMeH

HpelICTaBJ'leHl’le u COoJAEpPKaHUuE
OIIEHOYHBIX MATEPHAJIOB OueHouHBIE MaTEepHAIIbl, BHIHECEHHBIE HAa DK3aMEH, COCTOAT U3

9K3aMEHAIMOHHBIX OMIIETOB. B Kax oM Ouiere mprucyTCTBYeT
TEOPETUUECKHUIA BOIIPOC U3 CTIHCKA 0a30BBIX BOTIPOCOB K IK3AMEHY
Y 3a/IaHUe MTPAKTHYECKOTO XapaKTepa I MPOBEPKH MPAKTUIECKIX
ymenwnid. Beero 25 sk3aMeHalMOHHBIX OUIIETOB.

[Ipumephl sK3aMeHAIMOHHBIX OUIIETOB:

buner Ne 1

1. UckyccTBeHHBIE HEMPOHHBIE CETU. [ [pUHIUITBI TOCTPOECHHUS.
OcHOBHbIE (PYHKIINY aKTHBAIIMHA HEHPOHOB.

2. B nokymeHTanuu pytorch MOXXHO HalTH CIEAYIOIINE
(YHKUIWHU aKTUBALMU:

ELU, Hardtanh, LeakyRelL.U, LogSigmoid, PReLU, RelLU,
RelLU6, RReLU, SELU, CELU, Sigmoid, Softplus, Softshrink,
Softsign, Tanh, Tanhshrink, Hardshrink.

Haiitu  ¢QyHKOMIO  akTHBalUKM, KOTOpas NPUBOJUT K
HalMEHBIIIEMY 3aTyXaHUIO IrpajgueHTa. sl MpoBEpKH cO3aiTe
HC, xotopas Oyner umeTb BHYTpH 3 HOJHOCBSI3HBIX CJiOs, MO 1
HEUPOHY B KAKIIOM 03 HEHpOHOB cMeleHus. Beca »THX HeHpoHOB
[IPOMHUIMANIN3UpYyHTe equHuiamMu. Ha Bxon B 3Ty cerb Oyznere
[0/1aBaTh YHcia U3 HOpManbHOro pacmpeneneHus. Caenats 200
3alyCKOB M TOCYMTATh CpEJHEE 3HAUEHUE TpajleHTa B IEPBOM
cinoe. Haiinure Takyio ¢yHKOHIO, KOTOopas OyIeT [maBaTh
MaKCUMaJIbHbIE 3HAUYCHHSI TPaJieHTa B IepBoM cioe. Bee hyHkimn
aKTHUBALIMM HYXXHO HWHHIUAJIU3UPOBATH C apryMEHTaMH I10
YMOJTYaHUIO (IIyCTBIMU CKOOKaMM).




Bunet Ne 2

1. AnropuT™M 0OpaTHOTO PaCIPOCTPAHCHIS OIITHOKH.
JocTtouHcTBa 1 HeocTaTKu anroput™a. [loHsTre mapainya cetu u
MPUYHHBI €r0 BOSHUKHOBEHHUSL.

2. PeammzoBars ResNet20 mms CIFAR10.

U3 6ubnmoreku torchvision (crtaBurcst BMecte ¢ pytorch),
MO>KHO UMIoptupoBaTh ResNetl8 xomangoi

from torchvision.models import resnet18

Jo6aBbre L2-perymnsipuzanmto. B PyTorch oHa aktuBupyetcs ¢
nmoMo1Isio napamerpa weight decay B ontuMuzatope. 3HaueHHe
00bI4HO BEIOMparoT 13 [1e-3, le-4, le-5]. Ilpumep:

optimizer = torch.optim.Adam(model.parameters(), Ir=1e-4,
weight_decay=1e-5)

CocraBuTth Tabnuiy. I'paduku accuracy u loss Ha Banuaanum.
IIpoBecTn ananm3. YMeTb OOBSICHUTH CBOU KOJI.

Kputepun oeHKH 1 1mKaja
OLICHUBAHUSA
B 0aJL1ax

CryneHt TsHeT OwieT, B KaxmoMm Owmiere aBa Bompoca. OauH
BOIIPOC MO TEOPETUUECKOM YacCTH Kypca, APYrod — MpakTHIECKOe
3aganve. Ha moaroroBky naercs 60 mMuHyT. CTyOeHT MOXET
ACJIaTh 3allMCH IIPU MMOATOTOBKC K OTBETY U IIOJIL30BATHCA UMH IIPU
OTBETE, OJHAKO YTEHHE OTBETa IO JHCTKY OyMaru He
npunumaercs. [IpernonaBarens BBICIYIIMBAET OTBET CTYIEHTA IO
IIEPBOMY BOIIPOCY, 3aJa€T JOIIOJIHUTENbHBIE W YTOYHSAIOIIUE
BOTIPOCHI.

BropriM BonpocoMm B OnieTe CTyAEHT HOIy4aeT IPaKTHIECKOe
3aganue. CTYJICHT JOJDKEH pa3padoTaTh alrOpUTM PEILICHHS
3a/1a4¥ M PeTN30BaTh €ro C IIOMOLIBIO CPEJCTB s3bIKa Python.
Pazpemieno npumMeHeHue 00bIX ClIEUATU3UPOBAHHBIX
OubIMoTEK M PPEeHMBOPKOB.

[Ipu BeICTaBIIEHNH OAITOB 32 OTBETHI Ha BOMIPOCHI U 33/IaHUE B
OWIIeTe YUUTHIBAIOTCS CIIEeIYIOIINE KPUTEPHUH:
[Ipu BeICTaBJIEHNHU OAJJIOB 32 OTBETHI HA BOIIPOCHI YUUTHIBAIOTCS
CJIETYIOINE KPUTEPUH:

1.3HaHNETIOHATHH, KaTeropui

2.BiajneHue MeTo1aMy ¥ TEXHOJIOTHSIMHU, 3aIUTAHUPOBAHHBIMU B

PI1JT

3.Bnajenuve cnienuaibHBIMU TEPMHHAMH M HCIIOIE30BAaHUE UX

MIPH OTBETE.

4. YMeHne 0ObICHSITh, IeaTh BEIBOJABI 1 0000IIEHMS, JaBaTh

apryMEeHTUPOBaHHBIC OTBETHI

5.JIorTMYHOCTP M MOCIIEIOBATEIIBHOCTHOTBETA
OTBeT MOKa3bIBaCT MPOYHbBIC 3HAHKSI OCHOBHBIX IPOIIECCOB
M3y4aeMoi MpeaMeTHOM 00JIaCTH, OTINIACTCS TIIyOMHOU 1
MTOJTHOTOHN PACKPBITHS TEMBI, BIIQJICHUE TEPMUHOIOTHUECKUM
anmnapaToM; yMeHHE OOBSICHATH CYIHOCT, SIBIICHUH, TPOIECCOB,
COOBITHH, JIeJIaTh BEIBOALI M 000OILEHH, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, IPUBOAHUTH IPUMEPHI; CBOOOTHOE
BIIa/ICHUE MOHOJIOTHYECKON PEUbI0, IOTHYHOCTD U
IOCJIeI0BATEILHOCTE 0TBeTa — 30 6asIos.
OTBET NMOKa3bIBACT XOPOIINE 3HAHUS OCHOBHBIX MPOIIECCOB
M3y4aeMoil MpeIMeTHOW 001aCcTH; BiIaIEHUE TEPMHHOIOTUIECKUM
arnmapaToM; YMEHHUE OOBSICHATE CYIIHOCTH, SIBICHHMA, ITPOIIECCOB,
COOBITHH, J1eJIaTh BEIBOALI M 000OIIEHH, 1aBaTh
apryMEHTUPOBAaHHBIC OTBETHI, TPUBOJAUTH IPUMEPHI; CBOOOTHOE
BJIa/ICHAE MOHOJIOTHYECKON PEUbI0, IOTHYHOCTD U
ITOCIIeIOBATEILHOCTD O0TBeTa. OTHAKO MOIYCKACTCsI
HE3HAYUTEILHBIC HETOYHOCTH B OTBeTe — 25 Oasna.
OTBeT HE MOJHBIN, C HEAOCTATOYHOH ITyOUHOM 1 TIOTHOTOM
packpbitus — 20 6aioB.
OTBeT NMOKAa3bpIBACT MUHUMAJILHO JIONTYCTUMBIH YPOBEHDb 3HAHUMH,




HMEET MECTO MHOTO OIIMOOK MPH O0TBeTe Ha Bompochi—10 6aiiioB
OTBeTHI Ha BOIIPOCHI HE pacKpbITh — 0 OayioB

[Tpu BeICTaBIICHNY OAJIIOB 32 3a/IaHUE B OMJIETE YUYUTHIBAIOTCS
[IPABUIIBHOCTD BBIIOTHEHUS IPAKTHYCCKOTO 3aJaHus

3aaHne BBIIOJIHEHO TOJIHOCTHIO — 10 6auios

3aJaHue BBIIOJHEHO ¢ HE3HAUYNTEILHBIMU OIINOKaMH — 8 0aJIIoB
3amanue BeInoHeHO Ha 50% — 5 OamioB

Mpmaoro ommbok — 2 6aiia

He Bemoinneno — 0 0amios

MakcuMaabHoe KOJIHYEeCTBO 0a/110B 3a dK3ameH — 40,
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