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1. eaw,

AUCIHILINHE

3a]a4d U IUIAaHMpPYeMble Pe3yJbTaThl

00y4YeHUs TIO

Llenpt0 OCBOEHMSI JHUCLUWILIMHBI SABISIETCS HW3YyYEHUE MaTEeMaTHYECKOro
anmapara, HWCIHOJIb3yeMOIr0 B OCHOBE palOThl TIIyOOKHMX HEHWPOHHBIX CETEW,
OCHOBHBIE APXUTEKTYPBI CETEH U METOIbI UX O0YUEHUS.

3az[aanI/I JUCHHITIIMHBI ABJISAFOTCA:

— TMOJY4YEHHWE TEOPETUYECKUX 3HaHUKW 00 OCHOBHBIX apXUTEKTypax
TIIyOOKUX HEHPOHHBIX CETEH;
— MOJIy4€HHE TEOPETUYECKUX 3HAHUI 1 IPAKTUYECKUX HABBIKOB pa3pabOTKU
U TPOrpaMMHUPOBAHUS MOJENIed MPUHATHS pEUICHUH Ha OCHOBE TIyOOKHX
HEUPOHHBIX CETEM.

Komnerenuuu,

pe3ynbTaThl

dopmupyemMble

o0yyeHUsI TO0 AUCIUILIMHE,

JOCTHKCHU A KOMHCTGHHHﬁI

y oOydaroumxcsi, 3allJlaHUPOBaHHbBIC
COOTHECEHHBIE C WHIANKATOPAMH

Ko u HaumeHnoBaunue
KOMIIETEHIINU

KOI[ 1 HAMMCHOBAHUC

HHAUKATOpa OJOCTHKCHUA
KOMIICTCHIINU

3aruTaHupOBaHHbBIE PE3YIBTATHI 00yUICHUS

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

ITpodeccuonanpubie komnereHuu (11K)

[TIK-2 Cnocoben
BBIOUpATD,
pa3padarbiBaTh U
MTPOBO/IUTH
AKCIIEPUMEHTATIbHY
10 TIPOBEPKY
paboTocnocoOHOCTH
MIPOTPAMMHBIX
KOMIIOHEHTOB
CHUCTEM,
OCHOBaHHBIX Ha
3HAHMSIX, TI0
o0ecreyeHnIo
TpeOyeMbIX
KpUTEpHEB
3¢ peKTUBHOCTH U
KauecTBa
(GyHKIIMOHUPOBAHUS

[1K-2.1 Beibupaet u
paszpabaTbiBaeT
MIPOrpaMMHBIE

KOMITOHCHTHI CHCTEM,
OCHOBaHHBIX Ha 3HAHUSX

3uamo:
OCHOBHbIE KpuTepuu 3()(PEeKTUBHOCTH U KadyecTBa
(YHKIIMOHMPOBAHUSI CUCTEMBl, OCHOBAaHHOW Ha

3HAHUSAX! TOYHOCTb, PEJIEBAHTHOCTb,
JIOCTOBEPHOCTb, 11€JI0OCTHOCTD, OBICTPOTA PEIICHUS
3ajad, HaJIEKHOCTb, 3alUIIEHHOCTh
(YHKIMOHUPOBAaHUS CHCTEM, OCHOBaHHBIX Ha
3HAHUAX

Ymemn:

BbIOMpaTh, aJanTHpPOBaTh, pa3zpabaTeiBaThb U
WUHTETPUPOBAaTh  MPOIPAMMHBIE  KOMIIOHEHTBI

CUCTEM, OCHOBAaHHBIX Ha 3HAHUAX, C YUYETOM
OCHOBHBIX KpUTepueB dPPEKTUBHOCTU U KauecTBa
(GYHKIIMOHUPOBAHUS

[1K-2.2. ITpoBoauT
IKCIIEPUMEHTATBHY IO
MIPOBEPKY
paboTocrnocobHOCTH
CHCTEM, OCHOBAHHBIX Ha
3HAHUSX

3nams:

METO/IbI ITOCTAHOBKH 3a/1a4, IPOBEICHUS
Y aHAJIN3a TECTOBBIX U
OKCIEPUMEHTATLHBIX UCIIBITAHHIH
paboTOCIIOCOOHOCTH CUCTEM,
OCHOBAHHBIX Ha 3HAHUSX.

Ymems:
CTaBUTh 3aJa4yl W TPOBOJAUTH TECTOBBIE U
AKCIIEPUMEHTAIbHbBIE UCHBITAHUA

paboTOCIIOCOOHOCTH CHCTEM, OCHOBAaHHBIX Ha
SHAHUAX, AHAJIHU3UPOBATH PEC3YJIbTAThl U BHOCUTH

ITIK-7. Ciocoben
PYKOBOJIUTH
POCKTAMH TI0
CO3IaHUIO,
MOJIJICPIKKE U

[IK-7.1. PykoBogut
paboTam# 1Mo OIICHKE 1
BBIOOpY MoJieneit
HCKYCCTBEHHBIX
HEHUPOHHBIX CETEN U

3namo:

(YHKIIMOHATTLHOCT COBPEMEHHBIX
MHCTPYMEHTAIIBHBIX CPEJCTB U CUCTEM
MIPOrPaMMHUPOBAHUS B 00JIACTH CO3aHUS MOJIENeH
VMCKYCCTBEHHBIX HEUPOHHBIX CETEH




KOI[ 1 HAMMCHOBAHUC

Kox n HaumeHoBanue
WHJIMKATOpa JOCTHKECHHUS

3arTaHupOBaHHbBIE PE3YIBTATHI 00yUYEeHUS

KOMITETCHIIN M 10 IUCUUIUIMHE (3HATh, YMETh, BIIAJIETh)
KOMIIETCHITNH
[Ipodeccuonanpusie komnereHuu (11K)
UCTIOJIb30BaHHIO WHCTPYMECHTAIBHBIX Ymemn:
CUCTEMBI CPE/CTB ISl pEIICHUs] | IPUMEHATh COBPEMEHHBIE HMHCTPYMEHTAJIbHbIC
HCKYCCTBEHHOTO MOCTABIICHHOM 3a/1a4ll | CPEACTBA M CHUCTEMBbI MPOrPaMMHUPOBAHUS TS
UHTEJJIeKTa Ha pa3paboTKu U 00y4YeHHS MOJEIICH NCKYCCTBEHHBIX
OCHOBE HEHPOHHBIX CETeH
HEUPOCETEBBIX [IK-7.2. PykoBoaut Buameo:

MOJEeIed U METOIOB

CO3JJaHUEM CHUCTEM
HCKYCCTBEHHOI'O
MHTEJUIEKTA HA OCHOBE
MO/IeJIel UCKYCCTBEHHBIX
HEUPOHHBIX CETEU U

MPUHLIUIBI TOCTPOCHUS CUCTEM UCKYCCTBEHHOIO
HMHTEJUIEKTa Ha OCHOBE MCKYCCTBEHHBIX
HEUPOHHBIX CETEM, METOMBI U MOAXObI K
IJIAHUPOBAHUIO Y PEATM3ALIMH IIPOCKTOB 110
CO3/IAHUIO0 CUCTEM MCKYCCTBEHHOTO MHTEIIEKTA

UHCTPYMEHTAIBHBIX Ymems:
CpEICTB PYKOBOIHTH BBIIIOJIHEHHEM KOJUIEKTUBHOM
MPOCKTHOM  JEATCIIBHOCTH  JUIA  CO3JaHWs,
OIS PIKKH 51 HCIOJIB30BaHUS CHCTEM
HUCKYCCTBEHHOTO HHTEJJIEKTa  HA  OCHOBE
HMCKYCCTBCHHBIX HEHPOHHBIX CETCH
OIIK-9 Cnocoben OIIK-9.1 Buame.
pa3pabarsiBaTh [Tpumensier WHCTPYMEHTAIILHBIC CpeIbl, IPOrPaMMHO-
ANTOPUTMBI U WHCTPYMEHTAIIbHBIE TeXHHUECKHe  IarGopMbl OIS peIICHHS
MPOrPaMMHBIC CpeIIbl, IPOTPaMMHO- po(heCcCHOHATBHBIX 3a71a4
CpencTBa JUIst TEXHUYECKHE Ymemo:
pelIeHus 3a/1a9 B 1aTGOPMBI TS MIPUMCHSITh WHCTPYMEHTAJILHBIC Cpeibl,
001acTH CO3aHug U pelIeHus 3a/1a4 B MPOrPaMMHO-TEXHUYECKHE  MIaTQOpPMBI IS

MIPUMCHCHUA
HCKYCCTBCHHOI'O
HWHTCIIJIICKTAa

00J1aCTH CO3IaHus U

perieHus mpohecCHOHABHBIX 3a/1a4

PUMEHEHUS
MCKYCCTBEHHOTO
OIIK-9.2 Pa3pabarsiBaetr | 3namo:
OpUTHHAIbHBIC TIPUHITHIIBI pa3paboTKu OPHUTHHAJIBHBIX
IpOTrpaMMHBIE CPEACTBA | MPOrPaMMHBIX CpeAcCTB s peleHus
JUTSL pEeUIeHUs 3371a4 B | IPOQ)eCCHOHANTBHBIX 3a7a4
00J1acTH CO3/1aHus U Ymemu:
MIPUMEHEHUS pa3pabaTbiBaTh OpUTHHAIBHBIE IPOTPAaMMHEIC
HCKYCCTBEHHOTO CpeZCTBa Uil peUIeHUs 3aa4d B 00JIaCTH CO3aHuUs
WHTEJUIEKTa Y IPUMEHEHUS] HICKYCCTBEHHOTO MHTEIUICKTa

2. Mecto qucuuniaunsl B cTpykrype OITOIT

HNucuummuHa [ 1ybokue netponnvie cemu na Python oTHOCHTCS K 4acTw,
dbopmMupyemMoil ydacTHUKaMH 0Opa3oBaTeIbHBIX OTHOIICHUN y4eOHOro IuiaHa IO
HanpasieHuto noaroroBku 09.04.01 Mudopmatrika 1 BEIYUCTUTENbHAS TEXHUKA.

Kon [IpenmecTByromnye AUCIUIIINHBI [Tocnenyronme qUCHUTIITAHBI
KOMIICTCHIIMH (Mmoayn), npakruku, HUP, np. (Mmoayn), npakruku, HUP, np.
I1K-2 [IporpamMHuast HHKEHEpHUSI [IpousBoacTBeHHAs MpaKTHUKA

(mpenaurIoMHas TPaKTUKA)
BrinonHenne u 3ammra BBITYCKHON
KBAJTM(PUKALMOHHON pabOTHI




ITK-7 [TpoexTHBII MPaKTUKYM 3
IIpousBoacTBeHHas [IPaKTUKA
(mpenaurIoMHas IPaKTUKA)
BrinonHeHne u 3ammTa BBIITYCKHON
KBTH(PUKAITMOHHON PaObOThI

OIIK-9 [TporpammupoBanue Ha Python MaiunHoe o0yueHue
KomnsrorepHoe 3penue
BrinonHenne u 3ammra BBITYCKHOR
KBTM(UKAIMOHHON pabOThI

J171s1 OCBOGHMSI TUCHIUTUIUHBI 00y JaIOIIUICS JTOJDKEH:

3HaThb:

— OCHOBBI POrPaMMHPOBaHUs Ha s13bIKe Python;

— OCHOBHBIE IPUHIIUIIBI ¥ METO/Ibl TOCTPOEHUSI MPOCTHIX HEHPOHHBIX CETEH;

— MaTEeMaTUYE€CKHUE OCHOBBI HCKYCCTBEHHOTO UHTEIIJIEKTA.

VYMeTs:

— BBIOMpPATH MOAXOSIINE BJEMEHThl HEUPOHHBIX CETeW JJIsi MOCTPOCHUS
apXUTEKTYPhI, pEIIAIONICH MOCTABICHHYIO 3a/1a4y.

Bnaners:

— HaBBIKOM IPOTPaMMHUPOBaHUs Ha si3bike Python;

— METOJJaMU aHAJIN3a JaHHbBIX.

3. CTpyKTYypa U coiepKaHue TUCITUTITIHHBI

3.1. CTpykTypa IMCUMILINHBI

OO1mmast TpyA0EMKOCTb JUCIUIUINHBI COCTABIISACT 3 3a4eTHBIX equHuIbl (3E),
Bcero 108 wacoB, w3 KOTOphIX 29 YacoB cCOCTaBIseT KOHTaKTHas paboTa
o0yyJaroIerocs ¢ npemnojaBareiaeM (3aHsATHS JICKIIMOHHOTO THIMA 8 4acoB, 3aHATHS
CEMUHAPCKOTO THUMa (TPAKTUYECKHUE, CEMHUHAPCKHUE 3aHsATHSA, J1abopaTOpHBIC
paboTel U T.1.) 16 4yacoB, rpymnmoBbie U UHIWBHUAYAIbHbIC KOHCYJbTAIMK 2 Yaca,
npuem ok3amena (KIIA), ok3amen - 1 wac, camocTosiTenbHas paboTta
oOyuarorerocst /9 yacoB, KOHTPOJIb caMocTosITeibHOU paboThl (KCP) - 2 yaca.

. Bcero Cemectp
Bun yuebHoit paboThl HACOR >

OBIIASA TPYJOEMKOCTbD IUCHHUIIJINHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOIIET'OCA 29 29
C ITPETIOJABATEJIEM, B TOM uucre:
Jlexrmnm (Jlek) 8 8
[TpakTueckue (cemunapckue) 3auarus (I1p) 16 16
Koncynpranun 2 2
KoHTpob camocTosTenbHOM paboThl ¥ MHAs KOHTAaKTHast paboTta

2 2
(KCP)
KonrtakTHbie yacel Bo BpeMs arrecrauuu (KIIA) 1 1
CAMOCTOSTEJIBHASI PABOTA OBYYAROIIETOCA

79 79
(CPC), B TOM umce:
[ToaroroBka K MpOMEXyTOUYHOI aTTecTanuu B popme: 35 35




IK3AMeHA

®OPMA ITPOMEXYTOYHON ATTECTALIMN

(3a — 3auer, 30 — 3a4eT C OLEHKOM, D — 9K3aMEH)

3.2. Coaep:kanue TMCUMIUIMHBI, CTPYKTYPUPOBaHHOE
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3.3. TemaTHuyeckuii JIaH JeKIMOHHBIX 3aHATHHI

Ne /11 TeMbl JIEKIIMOHHBIX 3aHIATUN

TpynoeMKoCTb, yac.

1 BBenenue B TeMaTUKY HCKYCCTBEHHBIX HEHPOHHBIX ceTeil. Monenn

KadecTBa 00yUeHMsI HEHPOHHOH CETH.

MCKYCCTBEHHOTO HelipoHa. OO1iee mpeacraBieHne 00 HCKYCCTBEHHOM
HelpoHHOH ceTu. bubnmotexn s 00ydeHnss HEHPOHHBIX CETEH.
PacnioznaBanue npeameTos oaexasl. O630p HAOOpa JAHHBIX U BBIOOP
APXUTEKTYpPbl HEHPOHHOM ceTH. Pacnio3HaBaHUE IPEAMETOB OJIEHK B
ITocTpoenne apxuTeKTypsl HEHPOHHOM ceTH U ee 00ydeHue. AHan3

1

2 | O0yuyeHne HCKyCCTBEHHOTO HeiipoHa. OOydeHne UCKYCCTBEHHOM

HEHPOHHOH ceTH. MeTo1 00paTHOTO pacpOCTPAHEHHUST OIITUOKH.

w

HpI/IMeHCHI/Ie HCﬁpOHHBIX ceTen JJI1 pECIICHUS 3aa4u pETrPpeCCUn

4 | Ceeprounsle HelipoHHBIE ceTH. Pacio3HaBaHne 0OBEKTOB Ha
n3zo0paxenuu. [IpenBapurenbHO 00yUeHHbIE HEHPOHHBIE CETH.

[TepeHoc 00y4eHUs B HEHPOHHBIX CETSIX.




5 | Heiiponnsie cetu ai1st 3aqa4 00pabOTKH €CTECTBEHHOTO SI3BIKA. 2
OnHOMEpHBIE CBEPTOUHBIE HEHPOHHBIE CETH. PeKyppeHTHBIE
HEHPOHHBIE CETH JIJIs 3a/1a4 00paObOTKN €CTECTBEHHOTO SI3bIKA.
Bcero 8
3.4. TemaTH4ecKHil IVIAH NPAKTHYECKUX 3aHATHI
No i/ TeMbl MPaKTHYECKUX paboT TpymnoeMKoCTb, yac.
1 Pa(“:n03HanaHMe npeaAMETOB OACKAbI C TIOMOIIBIO MOJHOCBSI3HOM FHY6OKOﬁ 1
HCHUPOHHOM CCTH.
2 OreHka kayecTBa 00y4ueHHUs TITyOOKOH HEHPOHHOI! ceTH. 1
3 Anroput™mbl 00yueHHUS HEHPOHHBIX CeTeH. 2
4 IIpumeHeHne HEIPOHHBIX ceTel JUIA PELICHHUs 3a1aul Perpeccuy Ha 2
Ta6J'II/I‘~IHI)IX JaHHBIX.
5 Kiraccugukanms 00beKTOB Ha H300paKEHUSIX C TOMOILBIO CBEPTOYHON 2
HEWPOHHOM CETH.
6 Hcnonp3oBaHue mpeaBapUTEIbHO-00yUYCHHBIX HEHPOHHBIX CETEeH IS aHaIH3a 2
n3o00paxennid. [lepeHoc oOyJeHusI.
7 KonupoBanue Tekcra it 00pabOTKH HEHPOHHOMN CETHIO. 2
8 OmnpezesneHne TOHATBHOCTH TEKCTA C TIOMOIIBIO PEKYPPEHTHBIX HEMPOHHBIX 2
cereit LSTM u GRU.
9 OnpezeneHne TOHATBHOCTH TEKCTa C IOMOIIBIO OJTHOMEPHBIX CBEPTOUHBIX 2
Heiipounsix cereit LSTM u GRU.
Bcero 16
3.5. TemaTuyeckuii njian 1a60paTOPHBIX padoT
JlaHHbII BU paOOTHI HE IPEIYCMOTPEH YUEOHBIM TIJIAHOM.
3.6. CamocTosiTeibHasi padoTa CTy/IeHTa
Howmep paznena By CPC Conepanie CPC TpynoeMKoCTb,
JUCHUTUIMHBI yac.
1 N3yuenne N3yuenne TEOPETUYECKOTO 8
TEOPETUYECKOTr0 | Marepuarna, MOATOTOBKA K
Marepuana, TECTUPOBAHUIO
BBITIOJIHEHUE
JIOMAIITHIX
3aJaHuN
2 N3yuenne N3yuenue TEOPETUYECKOT O 9
TEOPETUYECKOTO | Marepuana, MOATOTOBKA K
Marepuana, TECTUPOBAHUIO
BBITIOJTHEHUE
JIOMAIIHUX
3aaHuN
N3yuenue
TEOPETUUYECKOTO
N3yuenue TEOPETUUECKOTO
3 vatepraia, Marepuaa, MOJATOTOBKA K 9
BBIIIOJIHEHUE
TECTUPOBAHUIO
JIOMAaIIHUX
3aJaHuN
N3yuenue N3yuenne TEOPETUYECKOI0
4 TEOPETUYECKOTO | Marepuaa, MOATOTOBKA K 9
Marepuaia, TECTUPOBAHUIO




BBINTOJTHEHNE
JOMAIITHUX
3aJaHui

N3yuenue
TEOPETUYECKOT O

Nzydenue
MaTepuana,
5 Marepuaa,

BBITIOJIHCHUC
TCCTUPOBAHUIO
JOMAaIIHUX

3aJIaHUN

TEOPETHYECKOTO
OATrOTOBKA K 9

Bcero 44

4. O0pa3oBare/ibHbIE TEXHOJIOTHHI

B nporiecce 00yueHus UCTIOIb3YIOTCS:

- IMCTaHIIMOHHBIE KYPChI, pa3MelecHHbIe Ha miomanake LMS Moodle, URL:
http://Ims.kgeu.ru/;

- anexkmponnvie oopazosamenvhule pecypcol (JOP), pasmewenmvie 6 TUUHbBIX
Kabunemax  cmydenmos  OnekmponHoeo  yuusepcumema — KIJY,  URL:

http://e.kgeu.ru/
5. OueHuBaHue Pe3yJIbTATOB 00y4YeHUsI

OueHuBaHMe pe3yibTaTOB OOYYEHHUS MO JUCHUIUIMHE OCYILECTBIISETCS B
paMKax TEKyIIero KOHTPOJs YCIEBAaeMOCTH, MPOBOAMMOrO IO OaibHO-
peritunroBoii cucreme (bPC), u mpomMexyTOUHOM aTTeCTALMH.

Tekymunii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B TEYEHUE CEMECTPA,
BKJIFOYAET BBITOJHEHUE MPAKTUYECKUX 3a/IaHHM.

HToroBoii o1ieHKON pe3yJIbTATOB OCBOCHHUS JUCIUILIMHBI SIBIIIETCS OLICHKA,
BBICTABJICHHAS! BO BpEMs MPOMEKYTOYHOM aTTecTaluu ody4aromierocs (3auém) ¢
YUYETOM Pe3yJIbTaTOB TEKYIIETO KOHTPOJIS ycreBaeMocTH. Pesynbrar (3auteHo / He
3aYTEHO) MPOMEXYTOUYHON aTTectauMu B ¢opMe 3auéra oOmpeaenseTcs o
COBOKYITHOCTH P€3YJIbTaTOB TEKYILEr0 KOHTPOJIS yCIEBAEMOCTH 10 JUCLUIUIMHE.

OO060011IeHHBIE KPUTEPUH U IIIKAJTa OIEHUBAHUS YPOBHS COPMUPOBAHHOCTH
KOMIIETEHIIMM (MHOUKATOpAa JIOCTMXKEHUS KOMIIETEHLMH) IO WTOTaM OCBOEHUS
JTUCIUTUTUHBL:

Inanu- O060011IeHHBIE KPUTEPHH U LIKAJIa OLIEHUBAHUS PE3YJIBTaTOB 00yUYeHHUS
pyembie
. HEyJIOBIIETBO-
pe3yib Y YAOBJIETBOPUTEILHO XOpOILIO OTJINYHO
TATBI PHUTENBHO
o0yueHus HE 3a4TEHO 3a4TEHO
Yposenw snanuii | Munumansno donyc- | Yposens 3nanuii 6 Ypoeenw 3nanuii 6
Moot HUMCe MUHUMATb-| MUMBLU YPOBEHb obveme, coomeemcm- | obveme, coomeem-
a HbIX mpebosanull,| 3HaHul, umeem syrowem npozpamme, cmayioujem npoa-
J—- uUMelom Mecmo | Mecmo MHO20 UMeem Mecmo HEeCKOIbKO| pamMme HOO20MO8KU,
2pybovie owubky | nHecpybwix ouubox He2pyobIX OUUOOK 0e3 ouubox
Ilpu pewenuu Ilpooemoncmpupo- Ilpooemoncmpuposanwt | Ilpodemoncmpupo-
Hasmme CMAanHdapmuvix | 8aHvl OCHOGHYLE 6Ce OCHOBHbIE YMEHUSA, | 8aHbL 86CE OCHOBHbBIE
. 3a0au He npode- | yMeHuUsl, peuiersl euierbl 6Ce OCHOBHbIE | YMeHUs, peuieHbl 8ce
YMEHUH
MOHCIMPUPOBAHBI | MUnogule 3a0ayu 3a0ayu c HeepyOvIMU OCHOBHbIE 3a0a4l C
OCHO8HbIE C He2pyObiMU Owub- | owmubKamu, BbINOJIHEHbL | OMOeTbHbIMU HeCy-



http://lms.kgeu.ru/%3B
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VMeHUs, umerom
Mecmo epybvie

Kamu, 6bINOIHEHbL 6CE
3a0aHUs, HO HE 6

6ce 3a0aHus 8 NOTHOM
06'b€M€, HO HEKomopble

wecn6eHHbIMU He-
()oqemafuu, 6blnoJi-

owuoKu NOJHOM 00beme ¢ Hedouemamu HEeHbl 6Ce 3a0aHUS 8
NOJIHOM 00beMe
Ilpu pewenuu
pup Hmeemces munumany-
CIMAHOAPMHBIX y TIpooemoncmpuposanvt | [Ipodemoncmpupo-
Hamnane HblIl HAOOP HABIKOB
3a0au He npoode- 0a306vle HAGLIKU NPU BaHbL HABLIKU NPU
L -
HAaBBIKOB 07151 peLenust Cmam
MOHCTPUPOBAHYL pewenuy cmanoapm- | peuleHuu Hecmanu-
(Bmagenne 0apmHuwix 3a0a4 ¢
bazo06vle HABLIKU, HbIX 3a0a4 ¢ HeKOMo- oapmubix 3a0ay4 be3
OIIBITOM) HEeKOmopbiMu
umerm mecmo oMU Hedouemamu OWUDOK U HEOOUeMOog
Hedowemamu
2pybvle ouubKu
Copmuposannocmo
E KOMAnemeHyuu coom- Cehopmuposannocmo
3 8emMcmayem MuHu- KOMnemenyuu noJ-
E o & | Komnemenyuse Cpopmuposanrocme
Z o = » MabHBIM Mpebosa- HOCMbIO COOMBem-
2 S & | noanoti mepe ne KOMNemeHyuu 6 Yeiom
5 5 = Husim. Umerowguxcst cmeyem mpebosa-
¥ O . o« o -
2. chopmuposana coomeemcmesyem mpe
S E 5 BHAHUL, YMEHUl, Husm. Umerowuxcs
= = 2 | Umeowuxcs ooeanuam. Hmeio- . .
oz g . . | HagvIiKO6 6 Yerom . . | 3nanud, ymenuii,
S = Z | 3Hanuil, ymenuil, WUXCA 3HAHUL, YMEHU,
ST 2 0ocmamoyHo OJsl HABBIKOG U
© 5 R | HaswvikogHedoC- HABbIKOG U MOMUBAY UL .
S 5 = peuienus MOmMUBAYUY 8 NOJHO
£ £ E | mamouno ona 6 Ye10M OOCHAMOYHO
E O O NPAKMUYECKUX Mepe 00CThAmOYHO
o E ¥ | pewenus npax- 051 peLeHust Cman-
S (npogheccuonanvHuvIx) 07151 peuienus
5§ S § | muueckux (npo- O0apmHbIX NPaAKmu-
g z38 3a0ay, Ho mpebyemcs CILOJHCHBIX
2 2 & | geccuonanvhuix) yeckux (npogeccuo-
< OONONHUMENbHAS NPAKMUYECKUx
= 3a0au HANBHBIX) 3004y
3 npaKmuxka no (npogeccuonanvuix)
bonbuuUHCM8Y 3a0ay
NPAKMUYecKux 3a0a4
Huzkuit Hwuxe cpennero Cpenuuit Bricokuii

KOMITETCHIIUY (MHIUKATOPa
JIOCTHKEHHSI KOMIICTCHIIUH )

YpoBeHb chopMHPOBAHHOCTH

[Ikana oreHKH pe3yIbTaTOB 00YUEeHHUS O TUCHUIUINHE:

YpoBeHb c(HhOpMUPOBAHHOCTH KOMITCTECHITHH
(nHIMKaTOpa TOCTHIKEHUS] KOMISTEHIINH)
o . Hwxe .
Ko 3arutanu- Bricokuit | Cpennmii Husknit
Kon HHTHRATODA pOBaHHbBIE CpEeAHETO
KOMITe- p pe3yIbTaThI [IIxana oneHuBaHUsA
JOCTHKEHUS
TEHLIUU 00yueHHs 110 HEY/I0B-
KOMIICTECHITIH yJIOBJIET-
JUCHUIIIIMNHE OTIIMYHO XOopouio JICTBOPU-
BOPUTCIIBHO
TCJIIBHO
3a4TCHO HEC 3a4TCHO
3HATh:
OCHOBHBIE 3HaeTr Bce | 3HaeT 3Haer YpoBeHb
[1K-2 [1K-2.1 KpUTEpUU OCHOBHBIE | MHOTHE HEKOTOPBI | 3HAHWUMU
3 PEKTUBHOCTU | KPUTEPUH | OCHOBHBIE | € HIDKE
u KayecTBa | 9PEeKTHUB | KPUTEPUU | OCHOBHBIC | MUHHMAJ




(GYHKIMOHMpPOBA | HOCTU U | 9QPEKTHB | KPUTEPUU | BHOTO
HUSIT ~ CHUCTEMBI, | KauecTBa | HOCTH U | 3pdekTuB | TpeOoBaH
OCHOBAHHOW Ha | QYHKIMOH | KauecTBa | HOCTHU U | W,
3HAHUAX: upoBaHUsA | QYHKIMOH | KayecTBa | JOIycKae
TOYHOCT, CHUCTEMBI, | UpOBaHMA | (QPYHKIHOH | T TpyObIe
PEJIeBAaHTHOCTb, | OCHOBAHH | CUCTEMbI, | UPOBaHMs | OIIMOKHU
JOCTOBEPHOCTh, | O Ha | OCHOBAaHH | CHCTEMBI,
L[EJIOCTHOCTb, 3HaHUAX: | OH Ha | OCHOBaHH
ObICTpOTA TOYHOCTh, | 3HAHUAX: | OH Ha
peleHus 3ajad, | peJeBaHTH | TOYHOCTb, | 3HAHUSAX:
HA/ICKHOCTD, OCTb, pENieBaHTH | TOYHOCTb,
3alIMIIEHHOCTh | JOCTOBEpPH | OCTb, peneBaHTH
(YHKIMOHUPOBA | OCTB, JIOCTOBEPH | OCTb,
HUSL  CHCTEM, | LIEIOCTHOC | OCTb, JIOCTOBEPH
OCHOBAaHHBIX Ha | Tb, IIEJIOCTHOC | OCTh,
3HaHUAX ObICTpOTa | Tb, LIEJIOCTHOC
pemieHus | ObicTpoTa | Tb,
3ajad, peweHus | ObIcTpoTa
HA/ICKHOC | 3a1ad, pemeHus
Tb, HaJIe)KHOC | 33724,
3alIMIIEH | Tb, HaJICKHOC
HOCTh 3alUIIEH | Tb,
(YHKIMOH | HOCTh 3aIUIICH
UpoBaHUs | (QYHKIMOH | HOCTh
CHCTEM, UpoBaHUs | (YHKIIMOH
OCHOBAaHH | CUCTEM, UPOBaHUS
BIX Ha | OCHOBAaHH | CHCTEM,
3HaHUAX, | BIX Ha | OCHOBaHH
HE 3HAaHUSX, | BIX Ha
JIOITyCKAeT | MOXKET 3HaHUSIX,
1117 (1) 3 JOMYCTUTh | JIOITyCKaeT
HECKOJIBKO | MHOTO
HerpyObIX | HerpyObIxX
ouInOoK oMnOoK
YMETB:
BBIOMpATH, Hemonctp | demonctp | Hactuyno | He
aJlanTHpPOBaTh, | UPyeET upyer JIeMOHCTp | chopMup
pa3pabarbiBaTh | yMEHUE yMeHHue upyer OBaHO
u BbIOMpaTh, | BHIOMpATh, | YMEHHE yMEHUue
UHTETpUpOBaTh | aJaNTHPOB | AJaNTHPOB | BEIOMpaTh, | BEIOMPATH
MpOrpaMMHEIE aTp, aTh, alanTHPOB | ,
KOMITOHEHTBI paspabatsl | pa3pabatsl | aTh, alanTHPO
CHCTEM, BaTh U | BaTh u | pazpabaTsl | BaTh,
OCHOBAaHHBIX Ha | HHTETPUPO | HHTETPUPO | BaTh u | pazpabat
3HaHUSX, c | BaTpb BaTh WHTETPUPO | BIBaTh U
y4eToM nporpaMM | mporpamMm | BaTh UHTETpUP
OCHOBHBIX HbIE HbIE IporpamMMm | oBaTh
KpUTEpHEB KOMIIOHEH | KOMIIOHEH | HbIe porpamMm
3 PEeKTUBHOCTH | THI ThI KOMITOHEH | HbIE
u KayecTBa | CHUCTEM, CHCTEM, THI KOMIIOHEH
(YHKIIMOHUPOBA | OCHOBaHH | OCHOBAaHH | CHCTEM, THI
HUS BIX Ha | BIX Ha | OCHOBAHH | CHCTEM,




3HaHUSX, C | 3HAHUSAX, C | bIX Ha | OCHOBaHH
Y4EeTOM y4eToOM 3HAHUSX, C | bIX Ha
OCHOBHBIX | OCHOBHBIX | YYETOM 3HAHUSX,
KPUTEpPUEB | KPUTEPUEB | OCHOBHBIX | C YYETOM
spdektuB | 3pPEeKTHB | KpUTEPUEB | OCHOBHBIX
HOCTH U | HOCTU U | 3pdeKkTuB | KpuTepue
KauecTBa | KauecTBa | HOCTH W | B
¢byHKIMOH | QyHKIIMOH | KayecTBa | 3P(HEeKTUB
UpOBaHUs, | UPOBaHUs, | QYHKIHOH | HOCTH U
HE MOKET UpOBaHUs, | KauecTBa
JIOIYCKAeT | OMYCTUTh | TOMYyCKaeT | GYHKIIHO
OIIMO0K HECKOJIBKO | MHOTO HUPOBAHU
HerpyObIX | HerpyObIX | 1,
[0)1105(010) 3 OLINOOK JI0TTyCKae
T TpyOBIe
OLIMOKHU
3HATH:
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHIA
METO/IBI OCHOBHBIE | € HUXKE
MTOCTAHOBK | METOJIbI OCHOBHBIC | MUHUMAIT
M 3a7ad, | IOCTAaHOBK | METOJbI BHOTO
MpOBEJCH | M 3a1ad, | MIOCTAHOBK | TpeOoBaH
ust U | IpOBElEH | U  3ajad, | us,
METOIbI aHaIM3a us U | IPOBENIEH | JIOTyCKae
MMOCTAaHOBKH TECTOBBIX | aHaNU3a ust | T TpyOBIC
3amad, " TECTOBBIX | aHAIH3a OITNOKHU
MIPOBEJIEHUSI U | OKCIIEPUM | U TECTOBBIX
aHanmsa CHTAJLHBI | DKCIIEPUM | U
TECTOBBIX "X EHTAIbHBI | DKCIEPUM
OKCIIEPUMEHTAN | UCIIBITAaHU | X CHTAJILHBI
BHBIX 71 HCHBITAaHU | X
HCIIBITAHU I pabotocrio | i HCTIBITAaHA
K-2.2 paborocnocobH | cobHocTH | pabortocmo | i
OCTH  CHCTEM, | CHCTEM, cobHocTH | paboTocmo
OCHOBaHHBIX Ha | OCHOBAaHH | CHCTEM, COOHOCTH
3HAHUSIX. BIX Ha | OCHOBAaHH | CHCTEM,
3HAHUAX., | BIX Ha | OCHOBaHH
HE 3HAHUSX., | BIX Ha
JIOTTYCKAeT | MOXKET 3HAHUSX.,
OIMOOK JOITYCTHTh | JIOIyCKaeT
HECKOJIBKO | MHOTO
HEerpyObIX | HErpyObIX
o1InOOoK oMok
YMETh:
craBuTh 3anauu | Jemonctp | demonctp | Yactuuno | He
U TPOBOAWUTH | HPYET upyer JIeMOHCTp | chopmup
TECTOBbIE U | yMEHHE yMeHHe upyer OBaHO
OKCIIEPUMEHTAN | CTaBUTh CTaBUTH yMEHHE yMEHHE
bHBIE 3aJaud W | 3ala4yd U | CTaBUTh CTaBHUTb
WCIIBITAaHUS MPOBOAUT | MPOBOAMT | 33Ja4ydl | | 33Ja4u U
paboToCoco0H | b b MIPOBOJIUT | MPOBOJIUT




OCTH  CHCTEM, | TECTOBBIE | TECTOBBIE | b b
OCHOBAHHBIX Ha | U TECTOBBIE | TECTOBBIE
3HAHUSX, OKCIEPUM | IKCHEpUM | U "
aHAJIM3UPOBATh | CHTAIbHBI | €HTAIbHBI | OKCIIEPUM | SKCIIEPUM
pe3yiabTaThl U | € e CHTAJbHBI | CHTAJBHHBI
BHOCHUTh UCMBITAHU | UCHBITAHU | € e
W3MEHEeHUS s o UCTIBITAHU | UCTIBITAHU

pabotocmo | padoTocro | 5 s
cobHocTH | coOHOcTH | paborocmo | paboroch
CHCTEM, CHCTEM, coOHOCTH | OCOOHOCT
OCHOBAHH | OCHOBaHH | CHCTEM, U CHUCTEM,
BIX Ha | BIX Ha | OCHOBaHH | OCHOBaHH
3HAaHUSX, | 3HAHUAX, | BIX Ha | BIX Ha
aHAJIM3UPO | AHATU3UPO | 3HAHUSX, | 3HAHMIX,
BaTh BaTh aHATIM3UPO | AaHATM3UP
pe3yabTaT | pe3yibTaT | BaTh OBAaTh
BI U | Bl U | pe3ysibTaT | pe3yibTaT
BHOCUTb BHOCHUTD Bl U | bl U
U3MEHEHH | U3MEHEHH | BHOCHUTb BHOCHUTD
q, HE | s, MOJKET | U3MEHEHU | U3MEHEHHU
JIOITyCKAeT | OMyCTUTH | A, s,
oLIMOoK HECKOJIBKO | JOIYCKaeT | AOIycKae
HEerpyObIX | MHOTO T TpyOBIe
OIIO0K HerpyObIX | OIIMOKH
OLINOOK
3HATB!
3Haer 3Haer 3Haer VYpoBeHb
GyHKUIMOH | GYHKIMOH | GYHKIMOH | 3HAHHUM
ATBHOCTh | QJIBHOCTh | QIBHOCTh | HUXKE
COBPEMEH | COBpPEMEH | COBpPEMEH | MUHHMAJ
HBIX HBIX HBIX BHOTO
(YHKIIMOHAIBHO | MHCTPYME | MHCTpyME | MHCTpyMe | TpeOoBaH
CTb HTAJIbHBIX | HTAJIBHBIX | HTAJIBHBIX | WA,
COBPEMEHHBIX CPEICTB W | CPEACTB M | CPEACTB MU | JOIyCKae
UHCTPYMEHTAIIb | CHCTEM cHCTEM CHCTEM T TpyOBIe
HBIX CpEACTB U | IPOTrpaMM | IpOTpaMM | IpOrpaMM | OLIUOKH
cHcTeM UPOBAHUS | UPOBAHHS | HPOBAHHS
IporpaMMHpoBa | B o0iactd | B objactu | B obiactu

I1K-7 [IK-7.1 HHS B OO0JIACTH | CO3MaHUA | CO3MAaHUSA | CO3IaHUS
CO3JaHus MozeIen MOZENIeH | MoJeneu
Mojienei HCKYCCTBE | MCKYCCTBE | MCKYCCTBE
WCKYCCTBEHHBIX | HHBIX HHBIX HHBIX
HEUPOHHBIX HEHWPOHHBI | HEUPOHHBI | HEMPOHHBI
ceTei X CeTell, | X ceTe, | X  ceTel,

HE MOJKET JIOITyCKaeT
JIOITyCKaeT | OMyCTUTh | MHOTO
01115 () 3 HECKOJIBKO | HETrpyObIX
HEerpyOBIX | OIIMOOK
OLIMOO0K
YMETB!
IIPUMEHSATH Hemonctp | demoncrp | Hactuyno | He
COBpPEMEHHBIE upyer upyer JEMOHCTp | chopMup




UHCTPYMEHTAlb | YMEHHE yMEHHue upyer OBaHO
HBIE CPEICTBA U | IPUMEHST | IPUMEHSAT | yMEHHE yMEHHE
CHCTEMBI b b IPUMEHAT | IPUMEHAT
IIPOrpaMMHUpPOBA | COBPEMEH | COBPEMEH | b b
HUS IS | Hble HbIE COBPEMEH | COBPEMEH
pa3pabOTKU U | MHCTpPYME | UHCTPYyME | HBIE HBIE
o0yueHus HTAJIbHbIC | HTAJbHBIE | HHCTPYME | HHCTpyMeE
Mojenei CpPEICTBA | CPEICTBA | HTAJbHBIE | HTAJbHbBIE
UCKYCCTBEHHBIX | M CHCTEMBI | U CUCTEMBI | CPEACTBAa | CPEACTBA
HEHPOHHBIX IporpaMM | MpOrpamMM | U CUCTEMBI | U
cereit UPOBaHUS | UPOBaHMSA | IPOrpaMM | CUCTEMBI
JUISL I E: UPOBaHUA | IPOrpamMMm
pa3paboTk | pa3paboTk | Juis UPOBaHUS
u u|u U | pa3paboTK | Juis
oOydeHus | oOydyeHust | u u | pa3paboT
Mojenell | Momeneld | oOydeHUs | KH U
UCKYCCTBE | UCKyCCTBE | Mojened | oOydeHus
HHBIX HHBIX UCKYCCTBE | Mojeneit
HEHpPOHHBI | HEHPOHHBI | HHBIX HCKYCCTB
X  CeTeH, | X  CeTeH, | HEMPOHHBI | €HHBIX
HE MOKET X  CceTeH, | HEUpOHH
JIOITYCKAeT | IOMYCTUTh | IOIMYCKAaeT | bIX CETEH,
oLIMOoK HECKOJIBKO | MHOTO J0IycKae
HEerpyObIX | HerpyObIX | T TpyObIe
OLIMO0K oIMO0K OLIMOKH
3HATh!
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOPBI | 3HAHUH
IPUHIMIBI | OCHOBHBIE | € HUXKE
MOCTPOCH | MPUHIMITEI | OCHOBHBIE | MUHHMAJ
U CHCTEM | IIOCTPOEH | MPHHLHUIIBI | BHOTO
TIPUHIUIIBI
UCKYCCTBE | U CHCTEM | IOCTPOEH | TpeOoBaH
MIOCTPOCHHUS
HHOTO UCKYCCTBE | Usl CHUCTEM | u,
CUCTEM
MHTEJJIEKT | HHOTO HCKYCCTBE | JIOTyCKae
HCKYCCTBEHHOI'O
a Ha | MHTEJUIEKT | HHOTO T TpyOble
UHTEJUIEKTa Ha
OCHOBE a Ha | UHTEIJIEKT | OIIMOKHU
OCHOBE
HCKYCCTBE | OCHOBE a Ha
HCKYCCTBEHHBIX
. HHBIX HCKYCCTBE | OCHOBE
HEHPOHHBIX .
[1K-7.2 . HEHUPOHHBI | HHBIX HCKYCCTBE
CeTel, MeToAbl . .
X  ceTell, | HeHPOHHBI | HHBIX
U TOIXOABI K o .
METOJbl U | X  CETEH, | HEWPOHHBI
TUTAHUPOBAHUIO o
MOJIXOJbl | METOABI U | X  ceTel,
U pealusanuu
K MOJIXOAbI | METOABI U
IIPOEKTOB o
IUTAaHUPOB | K TIOJTXOJTBI
CO3/IaHHUIO
aHUI0O U | IUIAHUPOB | K
CUCTEM
peaiiMzaly | aHUIO U | IJITAHUPOB
HCKYCCTBEHHOTO
u peanuzaiy | aHUI0 |
MHTEIUIeKTa
IIPOEKTOB | U peanu3anu
1o IIPOEKTOB | U
CO3JIaHHUI0 | IO IIPOEKTOB
CUCTEM CO3IaHUIO | IO
UCKYCCTBE | CUCTEM CO3JIaHHIO




HHOTO HCKYCCTBE | CHUCTEM
UHTEJJIEKT | HHOTO HCKYCCTBE
a, HE | MHTEJJIEKT | HHOTrO
JIOIYCKAeT | a, MOXET | MHTEJUIEKT
OIIMO0K JOIYCTUTh | a,
HECKOJIBKO | JIOITYCKaeT
HErpyOBIX | MHOTO
om0k HETpyOBIX
OIIMOO0K
YMETh!
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopMup
yMEHUue yMEHUue upyer OBaHO
PYKOBOAM | PYKOBOJAM | YyMEHHUE yMEHHE
Tb Th PYKOBOIU | pyKOBOAM
BBITNIOJIHEH | BBIIOJHEH | Th Thb
ueM ueM BBIIIOJIHEH | BBIIIOJIHEH
KOJUIEKTUB | KOJUIEKTUB | UEM uem
HOI HOM KOJUIEKTUB | KOJUIEKTH
PYKOBOJIUTH IIPOEKTHO | MPOEKTHO | HOM BHOM
BBIIIOJIHEHUEM 51 171 MIPOEKTHO | MPOEKTHO
KOJUIEKTUBHOMN JIEATEIILHO | AEATENBHO | 1 u
MPOEKTHOU CTM Uil | CTU  JJIA | I€ATEIbHO | JIESTENIbH
JeSTEIbHOCTU CO3JaHMs, | CO3JaHMs, | CTU  JUIA | OCTH JJIs
JUIL  CO3JaHMsl, | MOAJNEPKK | MOJAEPKK | CO3/aHus, | CO3aHUA,
MOAJEPXKKH M | U u|u U | IOAJEPKK | MOAJEPIKK
UCIIOJIb30BaHMS | UCIIOJIB30B | MCIIONB30B | U u|u "
CUCTEM aHMs aHus HCIOJIb30B | UCIIOJIB30
HCKYCCTBEHHOI'O | CUCTEM CUCTEM aHMs BaHUs
UHTEJJIEKTa Ha | UCKYCCTBE | MCKYCCTBE | CHCTEM CUCTEM
OCHOBE HHOTO HHOT'O UCKYCCTBE | UCKYCCTB
HCKYCCTBEHHBIX | MHTEJUIEKT | MHTEJUIEKT | HHOT'O €HHOTO
HEHPOHHBIX a Ha | a Ha | UHTEJJIEKT | UHTEJUIEK
cereit OCHOBE OCHOBE a Ha | Ta Ha
UCKYCCTBE | UCKYCCTBE | OCHOBE OCHOBE
HHBIX HHBIX UCKYCCTBE | UCKYCCTB
HEHUPOHHBI | HEUPOHHBI | HHBIX €HHBIX
X CeTeW, | X  ceTel, | HEUPOHHBI | HEHPOHH
HE MOXET X  CeTeH, | bIX ceTel,
JIOTTYCKaeT | IOMYyCTUTh | IOMYCKAeT | JI0IycKae
omnodox HECKOJIBKO | MHOTO T TIpyObIe
HETpyOBIX | HETpYOBIX | OLIMOKH
oLIMO0K OLINOOK
3HATh:
UHCTPYMEHTaJIb | 3HAeT Bce | 3HAET 3Haer YpoBeHb
HbIE Cpelbl, | OCHOBHBIE | MHOTHE HEKOTOPHI | 3HAHMM
IIPOrpaMMHO- UHCTPYME | OCHOBHBIE | € HUXKE
OIIK-9 OIIK-9.1 TEXHUYECKUE HTaJIbHBbIE | UHCTPYME | OCHOBHBIE | MUHUMAI
w1aThOpMBbl JJIs | CpEbI, HTQJIbHBIE | HHCTPYME | BHOTO
peueHus [porpamm | cpezsl, HTaJIbHbIE | TpeOOBaH
npodeccuoHanb | HO- MIPOrpaMM | Cpelibl, u,
HBIX 3a7a4 TEXHUYECK | HO- IIporpamMMm | I0myckae




ue TEXHUYECK | HO- T TpyOble
wiaropm | ue TEXHUYECK | OIIMOKH
Bl s | wiarpopMm | ue
pemeHust | bl s | Iwiathopm
npodeccu | peleHust | bl s
OHAIBHBIX | MpO(eccH | pemeHHs
3ajjad, He | OHAJIbHBIX | mpodeccu
JIOITyCKaeT | 3a1ad, OHAJIbHBIX
OLIMO0K MOJXKET 3ajad,
JOMYCTUTD | JOMyCKaeT
HECKOJIBKO | MHOTO
HEerpyOBIX | HErpyOBIX
oLIMO0K oMnO0K
YMETB!
Hemonctp | Hdemonctp | Hactmuno | He
upyer upyer JIeMOHCTp | chopMup
yMeHue yMEHHue upyer OBaHO
OPUMEHAT | MPUMEHST | yMEHUE yMEHHE
b b OPUMEHSAT | IPUMEHST
WHCTPYME | UHCTpyME | b b
HTaJIbHbIC | HTAJbHBIE | HHCTPYME | HHCTpyMeE
MPUMEHSI T cpenpl, cpensl, HTAJIbHBIE | HTAJbHBIE
MHCTPYMEHTAJb | IPOTrpaMM | IPOTrpaMM | Cpejbl, cpensl,
HBIC cpensl, | HO- HO- IporpamMM | Mporpamm
IPOrpaMMHO- TEXHUYECK | TEXHUYECK | HO- HO-
TEXHUYECKHE ue ne TEXHUYECK | TEXHUYEC
w1at¢opMel s | wathopMm | athpopm | ue KHE
peuenus Bl JUISL | BI st | matgopM | ruiatdopm
npodeccHOHaNb | PEHIeHUsl | PEUIeHUs | bl IS | Bl s
HBIX 3a/1a4 npodeccu | mpodeccu | pelieHUs | pelIeHUs
OHAIBHBIX | OHAJBHBIX | mpodeccu | mpodeccu
3ama4, He | 3a7ad, OHAJIBHBIX | OHAIBHBIX
JIOITyCKAeT | MOXKET 3ajad, 3ajad,
1117 (1) 3 JOMYCTUTD | JOMYCKaeT | AOIMycKae
HECKOJIBKO | MHOTO T TpyOble
HEerpyOBIX | HETpyOBIX | OLIMOKH
otInOoK OHINOOK
3HATB!
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpHI | 3HAHUH
MIPUHIIAITEI | OCHOBHBIE | € HIDKE
TIPUHIUITBI pa3paboTK | MPUHLMUIBI | OCHOBHBIE | MUHUMAI
pa3paboTku " pa3paboTK | MPHUHIUIBI | BHOTO
OPUTMHAIIBHBIX | OPUTHHAIb | U pa3paboTK | TpeGoBaH
OIIK-9.2 MNPOrpaMMHBIX | HBIX OpUTHHAI | U s,
CpezCTB JUIA | IPOTPaMM | BHBIX OpUTMHAJIb | JOMYyCKae
pereHus HBIX IpOrpamMM | HbIX T TpyOble
npo¢eccuoHallb | CPECTB HBIX IporpamMM | OIIMOKH
HBIX 3a/1a4 TUTsE CpeAcTB HBIX
pemieHus | i CpeAcTB
npodeccu | pemieHuss | A
OHAIBHBIX | MpodeccH | pelieHHs




3a/1a4, He | OHaJIBHBIX | mpodeccu
JIOITyCKaeT | 3a1ad, OHAJIbHBIX
OIIMO0K MOKET 3ajad,
JOMYCTUTD | JOMyCKaeT
HECKOJIBKO | MHOTO
HEerpyOBIX | HErpyOBIX
OIIMO0K OIIMOO0K
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIEMOHCTp | chopMHp
yMEHHE yMeHHe upyer OBaHO
pa3pabatel | pa3pabarbl | yMeHUE yYMEHHE
BaTh BaTh paspabaThl | pa3padar
OpUTHHAIIb | OPUTUHAI | BaTh BIBATh
HBIE bHBIC OpUTHHAIL | OpUTHHAI
porpaMM | MPOrpaMM | HEIC bHBIC
HBIE HBIC IporpaMM | MporpaMm
pa3pabaTbIBaTh porp porp
CpeICTBa | CPEeACTBAa | HBIC HBIC
OpUTHHAJIILHBIC
TUISE TUTST CpeIcTBa | CpeacTBa
MIPOrpaMMHBIE
pelieHus | peuieHus | JUIs ISt
cpeactBa s
3aJa4y B |3aJad B | pEIICHUS | pEIICHUS
pelieHus 3aaad
obnactu oOnactu 3ajad = B |3amady B
B oOnactu
co3daHMsl | co3maHus | obnactu o0nactu
CO3/IaHHUs u
u u CO3JIaHMsSI | CO3JIAHHMS
MIPUMCHEHUS
MPUMEHEH | MPUMEHEH | U u
HCKYCCTBEHHOTO
ust us MPUMEHEH | MPUMCHEH
WHTEJIEKTa
UCKYCCTBE | UCKYCCTBE | Us us
HHOTO HHOTO HCKYCCTBE | MCKYCCTB
WHTEJJIEKT | UHTEJIEKT | HHOTO €HHOTO
a, HE | 2, MOJKET | MHTEJUICKT | HHTEJUIEK
JIOTTYCKaeT | IOMyCTHUTh | a, Ta,
1117 (1) 3 HECKOJIBKO | JOMYyCKaeT | AOIMycKae
HEerpyObIX | MHOTO T TpyOble
OLIMOOK HerpyObIX | OmMOKH
onOoK
OueHouHblE  MaTepUayibl  JJIsi  MOPOBEACHHUS  TEKYIIErO0  KOHTPOJS

YCIEBACMOCTH W IPOMEXKYTOYHOM aTTecTalliud TpuBeacHb B IIpHiokeHUU K
paboueil mporpamMme TUCHMIUIMHBL. [l0Hbll KOMAIIEKm 3a0aHull U Mamepuaos,
HeoOX00UMbBIX OJIs1 OYEeHUBAHUS Pe3YaAbmamos 00yyeHUsi N0 OUCYUNTIUHE, XPAHUMCSL
Ha Kagpeope-pazpabomuuxe 8 OYMANHCHOM U IJIEKMPOHHOM BUOe.

6. YueOHO-MeToqU4UecKOe U MH(OPMAIIMOHHOE 0OecTieyeHne TUCHUILTUHbI

6.1. YueOHO-MeTOANYECKOE 00ecIIeueHue

OcHoBHas IUTEPATYpA
Bun nzganus Kox-so
No LS Mecto Anpec DK3EMILIA-
Haumeno- | (yueOHUK, I'on
n/ | ABTop(bI) W31aHus, 3JIEKTPOHHOTO | pOB B OUO-
ydaeOHOe W30aHUS
I HocoBue, 1p.) HA3aTeILCTBO pecypca JINOTEKE
AP KDY
1 | ®wmnn | Mogenupo | yuebHOE CankT- 2019 | https://e.lanb 1




oB ®.B. BaHUE nocobue ITerepOypr : ook.com/boo
HCHPOHHBI CIIOT'YT mm. k/180053
o M.A. Bonu-
X ceTei
bpyesuua
IyOOKOTO
00y4JeHHS
bubmuore y4eOHHK 1
ka Keras —
UHCTpYME
HT
IyOOKOTO
o0OydeHusl.
Antonuno | Peamuszanu
_ https://e.lanb
2 Joxy s, L M.: IMK 2018 | ook.com/boo
Cymxur | HEHPOHHBI [Mpecc k/111438
[Tan X CEeTeH C
MTOMOIIIBIO
oubnuote
k Theano
u
TensorFlo
w
HOHOHHHTCHBH&H JJUTEPATYpPa
Bun uznanus Koz-0
Ne A3 Mecro Anpec AK3EMILIsS-
Haumeno- | (yueOHUK, I'on i
n/ | ABTop(bl) W3/1aHus, 3MIEKTPOHHOTO | pOB B 01O
BaHUE y4eOHOe W3JaHus
1} U3/1aTeIbCTBO pecypca JHOTEKE
nocodwue, Jp.) KIDY
[Mapnen | KpynHoma |  yueOHoe 1
b., cmrabHoe rmocooue https://e.lan
1 | Maceapo . Mﬁpﬂ?ﬁK 2018 | book.com/b
bocker BMECTE C 00k/105836
THA. Python
6.2. UndpopmanmorHHoe odecnieyenmne
6.2.1.251eKTpOHHBIE M UHTEPHET-PECYPCHI
1/ HanMeHOBaHME 2JIEKTPOHHBIX U HHTEPHET-PECYPCOB Cceblika
i}
1 | Dnexkmponno-oubnruomeunas cucmema «Jlamwy https://e.lanbook.com/
2 | Dnexkmponno-oubnruomeunas cucmema «ibooks.ruy https://ibooks.ru/
3 | Dnexmpounno-6ubnuomeunas cucmema «HOOK.ruy https://www.book.ru/
4 | Duyuxnoneduu, cnosapu, CnpagoOYHUKU http://www.rubricon.com
S5 | Hopman "Omxpeimoe obpazosanue” http://npoed.ru
6 | Eounoe okHo docmyna Kk 00pazosamenbHblM pecypcam http://window.edu.ru
7 | Hayunas snekTpoHHas Oubinoreka http://elibrary.ru
8 | IlopTas NCKYCCTBEHHOTO MHTEIJIEKTA http://www.aiportal.ru/
9 [Mopran  wm3yueHuss cpenctB  moctpoeHust — Heuérkux | http://matlab.exponenta.ru

HMHTCJUICKTYAJIbHBIX CUCTEM

/[fuzzylo gic/index.php



http://www.book.ru/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://elibrary.ru/
http://www.aiportal.ru/
http://matlab.exponenta.ru/
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http://matlab.exponenta.ru
[fuzzylo
gic/book5/index.php

6.2.2 IlpodeccrnoHabHbBIE 0a3bI JAHHBIX

Ne Pexum
HaumMenoBanue nmpoheccrnoHaNIbHBIX
n/ Anpec J0CTyTa
I 0a3 1aHHBIX
1 Odpuyuanvuwiii unmepHem-nopmai npasosol http://pravo.gov.ru http://pravo.go
ungopmayuu V.ru
2 Cnpasounas npaeosas cucmema http://consultant.ru http://consulta
«Koncynomanm Ilocy nt.ru
3 Cnpasouno-npasosas cucmema http://garant.ru http://garant.r
no saxkonooamenvcmey P® u
6.2.3.1HbopMaIimoHHO-CIPaBOYHBIE CUCTEMBI
Ne
o/ HanmenoBanue nHPOpPMALIMOHHO- Axpec Pexnm
0 CIIPABOYHBIX CHCTEM J0CTyTa
1 | Hayunas snekmponnas dubnuomexa http://elibrary.ru http://(?lljlbl’ary.
2 | Poccuiickas cocyoapcmeennas 6ubauomexa http://www.rsl.ru http://vlyl\JIVW.rSI
Meoicoynapoounas peghpepamuenas 6aza i http://www.zb
3 OaHHbLx Hayunsix uzdanut ZDMATH hitp://www. zbmath.org math.org
http://
Meoswcoynapoonas pegpepamusnas 6asza _NOR.
< . . . . . .Springer.
4 OanHbix HayuHblx uzdanuu Springerlink EEp:77 Tink springer.com | link SOI;]H er.C
. _ http://Www.uc
5 | Obpazosamenvhviii nopman http://www.ucheba.com heba.com

6.2.4.JInieH3MOHHOE ¥ CBOOOIHO DACIPOCTPAHIEMOE IPOrPAMMHOE

obecreyeHne TUCIUIIINHBI

2 | Visual Studio Express

Crnioco0 pacnpocTpaHeHHs PexBu3uThHI
Ne | Hammerosanue nporpaMmroro (JTUTIEH3MOHHOE/CBOOOTHO | TIOATBEPKIAFOIINX
n/m obecrnieyeHus H g AITBCPAIAIOLL
) JIOKYMEHTOB
1 Windows 7 | ITomp3oBaTenbeKast Ne2011.25486 ot
ITpodeccuonanphas (Pro) OIepalMOHHAs CUCTEMA 28.11.2011
HNHCTpyMeHT cozmanus | https://visualstudio.

Web npunoxenunit

micr
osoft.com/ru/vs/exp
ress/

3 | bpay3zep Chrome

Cucrema MOKCKa
uHpopmaruu B CeTH
UHTEPHET (BKTIOUAs

PYCCKOSI3bIYHBIN

https://www.google
.com
/intl/ru/chrome/



http://matlab.exponenta.ru/
http://pravo.gov.ru/
http://pravo.go/
http://consultant.ru/
http://consulta/
http://garant.ru/
http://garant.r/
http://elibrary.ru/
http://elibrary/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.ucheba.com/

UHTEPHET).

4 | bpaysep Firefox

CBoOoanbiii Be0-Opaysep | https://www.mozill

a.org/
ru/firefox/new/

[Taker

npwiIoKeHU.OgqHuM U3

O0(HUCHBIX

repBbIX crar https://www.openof
MOJ/ICPIKUBATh HOBBI | £
5 | OpenOffice OTKPBITHII dopmar : .
org/ru/download/in
OpenDocument. dex h tml
OdunmanbHO '
HOJJICP)KUBACTCS Ha
mwiardopmax Linux
6 | Adobe Acrobat [Taker mporpamm https://get.adobe.co
m/ru/ reader/
3t0 coBpemennoe | https://download.m
7 | LMS Moodle IPOrpaMMHOE oodle
obecreucHue .org/releases/latest/

7. MaTepHaJIbHO-TEXHHYECKOe o0ecneuyeHue TUCIMTTHHbI

Bun yuebHoM
paboThI

HaumMmeHnoBanue cenuaibHBIX
MHOMEINIECHUN U ITIOMEICHUN 11g

CPC

OCHAILIEHHOCTH CIIEAAILHBIX
HOMEIIEHUN U NOMELIEHUN
mst CPC

JlexmoHHbIe
3aHITUSI

YyeOHast ayquTopus As
MPOBEICHUS 3aHATHI

JIEKIIMOHHOTO THMa B-
103

180 mocamoyHBIX MeCT, JOCKa
ayJIMTOpHAs, aKyCTHUYECKasi CUCTEMA,
MPOEKTOP, YCHIUTEIb-MHUKIICD IS
CUCTEeM TpPOMKOH CBSI3H, DJKpaH,
MUKpO(DOH, MUHUKOMITBIOTED,
MOHHUTOpP, TOJKIIOYEHHE K CETH
"UnTepHeT", MOCTYI B 3JIEKTPOHHYIO)
uH(GOPMaIMOHHO-00Pa30BaTEIHHYIO

cpeay

JIaGopatopHsbie
paboThI

VYuebnas maboparopust B-617

44 mnocamounsix Mecta (20 mo
HeHTpy - 24 1o Kpaw), JOocKa
yueHuueckasi, MoHOOJIok (10 mit.),
MOJIKITIOUeHue K ceTh «MHTepHeTY,
JOCTYT B ANEKTPOHHYIO
HH(OPMaIMOHHO-
00pa3oBaTeIbHYIO CPEY

JlaGoparopus B-619

46 mocamounsix Mect (24 1o
HeHTpy + 22 1o Kpaw), J0cKa
yueHuueckas; MoHOOIOK (12 mmit.),
MOJIKITIOUeHue K ceTh «HTepHeTY,
JOCTYTI B AIEKTPOHHYIO
UH(POPMALIMOHHO-
00pa30BaTeNbHYIO CPEIy

IIpaxkTruecku
€ 3aHATH

VYuebnas nmadoparopust B-617

44 mnocamounsix Mmecta (20 mo
HeHTpy - 24 1o Kpar), JOCKa
yueHnueckas, MoHOOIOoK (10 miT.),
NOJKJIFOUeHUE K cetu «HTepHeTY,
JOCTYI B AJICKTPOHHYIO




nH()OPMAITMOHHO-
00pa3oBaTeNbHYIO CpeIy

46 mnocamounbix Mect (24 1o
HeHTpy + 22 1o Kpaw), JocKa
yueHHuecKas; MOHOOOK (12 mit.),
JlaGopaTtopus B-619 noAKIoYeHue K cetn «MHTepHeTY,
JOCTYTI B ANEKTPOHHYIO
nHpOopMaImoHHO-
00pa3oBaTeIIbHYIO Cpeay

Crienuaan3upoBaHHas yaeOHast
MeOenb Ha 30 mocagouHbBIX MECT,

30 KOMITBIOTEPOB, TEXHUYECKHE
cpeactBa oOyueHHs (MyJIbTHMe-
JTUAHBIA ~ TPOCKTOP, KOMIIBIOTEP
(HOyTOYK), 3KpaH), BUAECOKAMEPHI,

KommnbsrorepHslii kinacc
¢ BbixojioM B HTepHeT B-600a

CamMocTosaTeabH
IPOrpaMMHOE 00eCIICUCHHE
4 | as pabota
Crienuanu3upoBaHHast MeOelb,
oOyuaroierocs

KOMIIBIOTCPpHAA TCXHHUKA
C BO3MOXHOCTBIO BBIXOJa B

UwuransHbIiA 3271 OHOIHOTEKH HNurepuer u obecrieueHreM
JIOCTyTIa B 2OUOC,
MYJIbTUMETUHHBIHI HPOEKTOP,

9KpaH, IporpaMMHOe 00ecrieyeHue

8. Oco0eHHOCTH OpraHu3amuu 00pa3oBaTEIbHON esITeJILHOCTH IS
JIUIL C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS M MHBAJIU/I0B

Jluna ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSAMH 370poBbs (OB3) m wmHBaMmbI
MMEIOT BO3MOXKHOCTb OECIPEISITCTBEHHO MEpPEMEIIAaThCsl M3 OAHOr0 y4eOHO-
71ab0PaTOPHOTO KOpITyca B JPYroM, MOJHITHCS HA BCE ATaXH Y4eOHO-TaOOPATOPHBIX
KOPITyCOB, 3aHMMAThCsl B YYEOHBIX M HMHBIX MOMEUICHUSX C YYETOM OCOOEHHOCTEH
NCUXO(PU3MUECKOTO PA3BUTHSI M COCTOSHUS 310POBbSI.

Jna oOydenus nmun ¢ OB3 v MHBaIMAOB, UMEIOIIUX HAPYIIEHUS OMOPHO-
JBUTATEIBHOrO amnmnapara, 00ecredeHbl YCIOBUs OeCTIPEnsITCTBEHHOIO J0CTYIa BO
BCce yueOHble momenieHus. MHpopmaus o crnenuanbHbIX yCIOBUSX, CO3JaHHbBIX
st obyvaromuxcs ¢ OB3 u MHBanuaoB, pa3MellleHa Ha cailTe yHHBEpPCHUTETa
www//kgeu.ru. HMmeercss BO3MOKHOCTH  OKa3aHUS ~ TEXHUYECKOM  ITOMOIIN
ACCHUCTEHTOM, a TaKKe YCIYT CypIIONIEPEBOAYMKOB U TU(DIOCYPAONIEPEBOTUNKOB.

s aoanmayuu k eocnpusmuro auyamu ¢ OB3 u uneamuoamu c
HApYUWIeHHbIM CIIYXOM CHPABOYHO20, Y4eOHo20 Mmamepuana no OUCYUNIUHE
obecneuusaomcsi ciedyruue yciosusi:

- 014 Jyuwen opueHmayuu 6 ayoumopuu, NPUMEHSAIOMCA CUSHATIbL
onoseujenust 0 Hauae u Kowye 3anamust (C1060 «360HOK» NUUEMCsl HA OOCKe);

- BHUMaHUe caabocaviuawe2o ooyuaruecocs npueiekaemcs neodazo2om
Jrcecmom (Ha naedo Kiaoemces pyKda, 0Cyuecmesiemcs Hepe3koe NoXJa10nsvleanue),

- paszeosapusas ¢ o6yuarowuMcs, neoazo2uieckull pabomHuK cMompum Ha
He20, 2080pUM ACHO, KOPOMKUMU NPeON0ACEHUAMU, 00ecnedusas 603MO*CHOCb
umenusi no 2yoam.

Komnencayusa sampyonenuti peuegoco u ummenileKmyaibHO20 pPA36UMus




CAAOOCTBIUAUUX 0OYUAIOUWUXCS NPOBOOUMCSL NYINEM.

- UCNONIBL308AHUSL CXEM, OUASPAMM, PUCYHKOS8, KOMNBLIOMEPHLIX Npe3eHmayuil
C 2UNePCCoHIKAMU, KOMMEHMUPYIOWUMU OMOeTbHble KOMNOHEHMbL U300PaAdCEeHUs.,

- pe2ylApHO20 NPUMEHEHUs. YAPAdICHeHUull Ha epaguueckoe Gvloelenue
CYUeCmBEeHHbIX NPUSHAKOB NPEOMEMO8 U AGNIeHU;

- obecneueHus 803MONCHOCMU OJisl 00y4arOWe20cs NOAYUUMb AOPECHYIO
KOHCYTbMAayuio No 31eKMpOoOHHOU noume no mepe HeooxooumMoCcmu.

s aoanmayuu x eocnpusmuto auyamu ¢ OB3 u umeanmuoamu c
HapyWeHUAMU 3PeHUsl CNPABOYHO20, Y4ebH020, NPOCEEMUMENbCKO20 Mamepuad,
npedyCMOMPEHHO20  00pA308aMENbHOL  NPOSPAMMOL ~ NO  6blOPAHHOMY
Hanpaegienuio n0020Mmo8KuU, 06ecnevusaromcs ciedyrouue yCcio8us.

- gedemcs adanmayus ouyuanbHozo cauma 6 cemu Mnmepnem c yuemom
0coObIX nompebHOCmell UHBANUO08 NO 3DEHUI0, 00ecneuusaemcs Haiudue
KPYRHOWPUDMOBOU CNPABOUHOU UHGOpMAYUU O PACRUCAHUU YHeOHBIX 3AHAMULL,

- nedazocuueckuil pabomHuk, e2o0 cobeceOHuK (npu Heobxooumocmu),
npucymcmeyiowue Ha 3aHAmuu, npeocmasisiiomcss 00y4arouwumcs, npu 3mom
KAiCcOblll pa3 HA3bI8AeMCsl MOom, K KOMY nedazo2udeckutl pabomuux oopawaemcs;,

- Oelicmausl, Hcecmol, nepemewyeHusi NedazocutiecKko2o pabomuuKa Kopomiko
U SICHO KOMMEHMUPYIOMCSL,

- neuamuas uHgopmayus npedocmasasiemcs Kpynuoim wpugpmom (om 18
NYHKMOB), MOMAIbHO 036Y4UBACNCSL,

- obecneyugaemcs He0OX0OUMBLU YPOBEHb OCBEUJEHHOCU NOMEWeHUL,

- NPedoCmasifnemcs 803MONACHOCHb UCNOIb308ANb KOMNbIOMEPLL 80 BPEMs.
3aHAMUNL U NPABo 3aNUCU  OOBACHEHUl Ha OUKMOQOH (N0  JHCEeNAHUIO
00Yuaromuxcs).

Dopma nposedenuss meKywjeu U HNPOMENCYMOYHOU ammecmayuu O
obyuarowuxcs ¢ OB3 u unsanudos onpeoensiemcs nedazo2uieckum pabomHuKom 8
coomeemcmeuu ¢ y4eouvim nianom. Ilpu neobxooumocmu oobyuarowemycs ¢ OB3,
UHBANUOY C YYEMOM UX UHOUBUOYATILHBIX NCUXOPUIUYECKUX 0cobeHHOCcmell 0aemcs
B03MONCHOCb NPOUMU NPOMEICYMOYHYIO AMMeCmayuio yCmHo, NUCbMEHHO Hd
bymaee, NUCbMEHHO HA KOMHnwlomepe, 8 (opme Mmecmupo8anus u m.n., auoo
npedocmassaemcs 0ONOJHUMeNbHoe 8peMsl OJis1 H0020MOBKU Omeemd.



9. OneHOYHBIE MATEPHAJIBI

3aiaHus IO KOHTPOJIbHO-OLIEHOYHBIM MEPOIPHUATHAM B paMKax TEKyLIEHd U
IPOMEXKYTOUHOM aTTecTalluu JOJDKHBI OOECHeurBaTh OCBOCHUE U JOCTHUIKCHHE
pe3yabTaToB 00ydeHUs (MHIMKATOPOB) U MPEAMETHOTO COACPIKAHUS TUCITUILIHHBI
Ha COOTBETCTBYIOIIEM YPOBHE.

9.1 KonTpoabHas paéora

IIpumepHasi TeMaTHKa KOHTPOJIBHBIX PaloT:
1. Anroputmbl 00y4eHHsI HEHPOHHBIX CETEN.

IIpumepHble 3aJaHUsi B COCTABE KOHTPOJBHBIX padOT (IpaBUIIbHBIA OTBET
BBIJICJICH JKUPHBIM HIPUPTOM):

3amanue Nel. BriOepute He0OXoauMble CBOWCTBA (PYHKIMM OIIMOOK, IJIs
KOTOPBIX MOKHO IPUMEHUTD ITPAJIUEHTHBIN CITYCK:

BapI/IaHTI)I OTBCTAa:

1. HempepbIBHOCTD
MOHOTOHHOCTB
Jupdepenunpyemocts
Brinykiiocts
OIHO3HAYHOCTH

OOk owm

3apanue Ne2 Paccunrarh 3HaueHHE OMMOKHU Ha m1are o0y4ueHue

Uemy paBHa ommOka Ha mare OOy4YeHHUS HMCKYCCTBEHHOTO HEWpOHA, KOTOPHIi
UMeeT TpU BXOJa, (PYHKIMS AKTUBAIIMM TUNEPOOTMYECKUN TaHTEHC, (YHKIUA
norepu cpenss kaapaTuyHas omnoka (MSE). Habop naHHbIX 11t 00ydeHHMS:

JlaHHbBIE HA BXOJE B HEMPOH 3HauYeHME Ha BBIXOJIE
1,2,3 0.1
2,34 0.2
3,4,5 0.2
4,5,6 0.3




5,6,7 0.3

3naveHue BecoB Bxo0B B Heipon: 0.01, 0.02, 0.03.
BapuaHnTbl oTBeTA:

1. 0.0015
0.0017
0.0085

-0.0085
-0.0015

gk wd

3apanne Ne 3. ComoctaBUTh (YYHKIIMIO OIITHOKH ¥ €€ TIPOU3BOIHYIO.

OyHKIMS ONIHOKU:

1. MSE f(x) = ax?
2. MAEf(x)=avxV
3. Noructuueckas f(x) = log (1 +e™*)

[IpownsBoaHas:

1.f'%) = asgn(x)

2f(0) =
3.f'(x) = 2ax

[IpaBuIbHBIN OTBET:

1->3
2->1
3->2

3apanue Ned. Breibepute GopmMmyny mpaBuiia TPOU3BOJHON CIOKHOU (DYyHKIIMH

df{@ix))
dx



1 f'(g(x)g() + f(g(x)g'(x)
2.f'(g(x))g'(x)
3.f'(9(0))f(9'()

4.f'(g'(x))

[TpaBUIBHBIN OTBET: 2.

3aganme NedS ComnocraBbTe GOpMyIsIbl MOAU(PUKAIIMKN TPAUEHTHOTO CITyCKa C UX
Ha3BaHUEM

BapuanTtsl Ha3BaHMI:

1. SGDmomentum

2. AdaGrad
3. AdaDelta
4. RMSprop
5. Adam
Bapuants! popmy:
1.
G+ D =rg® + @ - ()
i =Y4gi Y aw;
\[Ui(k)'*'é' 0E
itk =w;(k) —
vl D) = w0 - e D T eow
Jvi(k) +e€ OE )2
i(k = yvi(k =
vik+1) =yri(k)+ (1 Y)(,/Wawi
2.
(4D =780+ A=) ()
gl - ygl Y awl
ho E /0 w;

Wl(k + 1) = Wl(k) -

\/gi(k+1)+€



oF
vi(k) = pvi(k —-1) + g
L

wi(k + 1) = w;(k) — hv;(k)

4,
(k) + (1 —7,)dE/dw,
vi(k+1)="”()+l(_y§’;1) /ow
i)+ (1—-y,)@E/dw;)?
Qi(k+1)=ygg (1_;531 =
hvi(k+1)
(k = w;(k) —
wilk +1) = wi(k) Joaik+ 1) +e
5.
(k+1) = g;(k) + a—EZ
Yi - i (ﬂwi)
hd E /0 w;
;'k'l‘l = ik -
wil )= wilk) Vaitk+1)+¢€

[TpaBuibHBIN OTBET: 1.-

>3.

2.->5,
3.->1.
4.->2,
5.—4.

3apanne Ne6. ComocTaBbTe HEOCTATKH MOAUGUKAINN TPAJTUEHTHOTO CITyCKa C
HX Ha3BaHUEM

BapI/IaHTBI HCOOCTATKOB:

1. TlomHoe 3aTyXaHHue W3MEHEHHUIH BECOB Impu OOJIBIIIOM KOJWYECTBE IIIAaroB
MEroaa.



2. Jlng wW3MEHEHHs BECOB TpaJMEHT CYHTAETCs Ha Bced oOydaromei
BBIOODKE.

3. ®PUKCHPOBAHHBIH LIAT CITyCKA MOXET 0Ka3aThCs CIMIIKOM OOJIBIIUM WU
CIIMIIKOM MAaJIEHbKMM Ha IOJOTMX M KPYThIX YYacTKax (QYHKIUH
OIIIUOKH.

4. Vcnonp3yeT  CKOJNB3ALIEE  CpEIHEEe  TOJBKO  JUIsl  BBIUYMCICHUS
MacIITaOupOBaHUs IpaiueHTa

BapuanTel Ha3BaHUM:

1. I'pagueHTHBIN cIycK
2. SGD

3. RMSprop

4. AdaGrad

[IpaBUIIbHBIN OTBET:

1.—4.
2.—1.
3.-2.
4.—3

9.2 lomamnss paéora

IIpuMepHas TeMaTHKA TOMAITHUX Pa0OT:
Jomawmnsa paboma Nel :
Pacno3naBanue n3o00paxeHui ¢ MOMOIIbIO CBEPTOYHBIX HEUPOHHBIX CETEH.
Jomawmnss paboma Ne2:
OrnpeneneHne TOHATBHOCTH TEKCTA C TOMOIIbIO HEHPOHHOM CETH.

IIpumepHbIe 3aJaHUA B COCTABE JOMAIITHUX PabOT:
1. PazpaboTaiiTe CBEpTOUHYIO HEHPOHHYIO CETh JIJISl paclO3HABaHUS OOBHEKTOB Ha
n3obpaxkenusx u3 Habopa manHbix CIFAR-10. [lons mnpaBuiIbHBIX OTBETOB

(MeTpHKa accuracy) Ha TeCTOBOM HabOpe JaHHBIX I0JKHA ObITh He MeHee 0,87,

CopeHoBanne Ha Kaggle s BbIIOMHEHHS JIOMAIIHErO0 3aJaHUsA —
https://www.kaggle.com/t/5¢22e3a159a546f085bel2ec9b265245

[Tpumep HOYTOYKa C 0a30BbIM BapUAHTOM penIeHus —
https://www.kaggle.com/lkatran/base-line-4-4

MO0>XHO HCTIOIB30BATH JIFOOBIE MPEIBAPUTEIHLHO 00YUEHHbIE HEHPOHHBIE CETH.


http://www.kaggle.com/t/5c22e3a159a546f085be12ec9b265245
http://www.kaggle.com/lkatran/base-line-4-4

2. Pa3paboraiiTe HEHpOHHYIO CETh IS KJIAcCH(UKALUKA TOHAIBHOCTH TEKCTOB
or36iBOB YELP. Jlons mpaBHWIbHBIX OTBETOB (METpHKa acCuracy) Ha TECTOBOM
Habope MaHHbBIX JoJKHA ObITh HEe MeHee 0,96.

CopeBHoBanne Ha Kaggle i BBITOJIHEHUS JOMANTHETO 3aTaHUS —
https://www.kaggle.com/t/c8f9b324cf7f44e28515726f4717488b

[Ipumep HOYTOYyKa c 0a30BbIM BAPDUAHTOM  pElIeHus  —
https://www.kaggle.com/lkatran/base-line-5-3

Mo>kHO UCIIONTB30BATh PEKYPPEHTHBIC HEMPOHHBIE ceTH, B TOM unciie LSTM
u GRU, a Takxe 0JJHOMEpHbIE CBEPTOUHbIE HEHPOHHBIE CETH.

9.3 Dk3ameH (YcTHBIE /MHCbMEHHbIE OTBETHI HA BONPOCHI)
Cnucok npruMEpPHBIX BOITPOCOB JJIs SK3aMEHa:

Mopens uckyccrsennoro Hempona Maxk-Kamnoka—IIutrca.

@OyHKIMY aKTUBALMHU B MOJIEJIN UCKYCCTBEHHOTO HEHpPOHa.

OOy4eHne UCKYCCTBEHHOTO HelpoHa. MeTo1 rpaJJueHTHOTO CITyCKa.

CroxacTuyecKkuil rpaIn€HTHBIN CITyCK.

Tunel GyHKUIMNA OMUOKKA MPU OOYyUYEHUHU HCKYCCTBEHHOTO HEWpPOHA U UX

Ha3Ha4YeHMUE.

HckyccTBEHHBIE HEHPOHHBIE CETH.

ApXUTEKTYpa MOTHOCBA3HBIX UICKYCCTBEHHBIX HEMPOHHBIX CETEH.

8. OOydeHne HEHPOHHOW ceTU. AJITOPUTM OOPATHOTO PACIPOCTPAHCHHUS
OLIMOKHU.

9. Monudukanuu rpaIM€HTHOTO CIIyCKa: IPaJUEeHTHBIN CITyCK C MHEPLIUEH.

10.Moaudukanuu rpaJIueHTHOTO CIyCKa: YCKOPEHHBIH TpaJueHTHBIA CITyCK
Hecrepoga.

11.Moaudukammu rpaJueHTHOTO CITyCKa: aIallTUBHBIA TPAJIMCHTHBIN CITYCK.

12. Moaudukanuu rpafMeHTHOTO CIyCKa: METOJ aJalTUBHOTO CKOJB3SIIETO
CpEIIHETO.

13.Moaudukanuu rpaJueHTHOr0 CITyCKa: METOI aIalITUBHOIO I11ara 00y4YeHusl.

14 Moaudukanuu rpalu€HTHOrO CITyCKa: METO/1 a1allTUBHON MHEPIIUU.

15.1lepeoOyueHre B HEHPOHHOM CETH.

16.01nenka kauecTBa 00y4eHHS] HEUPOHHOU CeTH. METPHKH OIEHKH KaueCTBa.

17. Tunel HAOOPOB TaHHBIX AJ11 OOyYCHHSI HEUPOHHOM CETH.

18.bubnuoTexu st 00yueHus: HEHPOHHBIX CETEH.

19.06paboTka TaOIMUHBIX TaHHBIX C TOMOILBIO HEHPOHHBIX CETEH.

20.06paboTka n300paxeHU ¢ MOMOIIbI0 HEUPOHHBIX CETEH.

21. ApXuTeKTypa CBEpTOUYHBIX HEHPOHHBIX CETEH.

22 IlpenBaputeabHO 00yUEeHHBIC HEHPOHHBIC CETHU JIJIS aHATTM3a U300PaKEHUM.

23.TlepeHoc 00yueHMsI B HEUPOHHBIX CETSIX JJISI aHaJIi3a U300payKeHHUIA.

24 Knaccudukanus n300pakeHuH ¢ MOMOIIBI0 CBEPTOYHBIX HEMPOHHBIX CETEH.

ok

N o


http://www.kaggle.com/t/c8f9b324cf7f44e28515726f4717488b
http://www.kaggle.com/lkatran/base-line-5-3

25.00paboTKa TeKCTa ¢ TOMOIIbI0 HEUPOHHBIX CETEH.

26.MeTo1pI TOKEHU3AIIUU TEKCTA.

27.MeTo1pI BEKTOPU3AILIMHU TEKCTA.

28. ApxXHUTeKTypa peKyppEeHTHBIX HEHPOHHBIX CETEH.

29.00yueHne peKyppeHTHBIX HEHPOHHBIX CETEH.

30.Apxurektypa pekyppeHTHbIX ceTeit LSTM (Long-Short Term Memory).

31.Apxurekrypa pexyppentHbix cereit GRU (Gated Recurrent Unit).

32.IlpuMeHeHrne pPEKYPPEHTHBIX HEHPOHHBIX ceTed i Kiaccu(puKauu
TEKCTa.

33. ApXuTeKTypa OAHOMEPHBIX CBEPTOUYHBIX HEUPOHHBIX CETEH.

34.IlpumeHeHHEe  OAHOMEPHBIX  CBEPTOYHBIX  HEWPOHHBIX  CeTe  aus
KJIaCCU(PUKALIMHU TEKCTA.

35.0mnpeneneHne TOHATbHOCTH TEKCTA C IIOMOIBIO TTTyOOKUX HEMPOHHBIX
CeTeM.



CTpyKTypa IUCUMILJIMHBI 110 32049HOM opMe 00yUeHust

. Bcero Cemectp

Bun yuebHol paboTbl 4ACOB 5
OBLIASA TPYJOEMKOCTDb JUCHUIITINHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA 18 18
C ITIPEIIOJABATEJIEM, B TOM 4mncIie:
Jlexuu (Jlek) 10 10
[Mpaktuueckue (cemunapckue) 3austus (I1p) 8 8
Koncynbranuun
KonTtpons camocToaTenbHOM paboThl 1 MHAS
koHTakTHas padora (KCP)
KonrakTHble yachl Bo Bpems artectaiun (KI1A)
CAMOCTOSTEJIBHAA PABOTA 90 90
OBYYAIOHIEI'OCHA
[ToaroroBka K MPOMEKYTOUHOM aTTeCTAlUU B
dopme:
®OPMA I[TPOMEXYTOYHON ATTECTALIUU

. Ok Ok

(3a — 3aueT, 30 — 3aueT C OIEHKOM, D — 3K3aMeH)




®EJIEPALINN
DeepanbHoe rocyapcTBEHHOE OI0IKeTHOE 00pa3oBaTebHOE yUpeKaeHue
BhICIIEr0 00pa3oBaHUs
KI2Yy «KA3AHCKHUHNTOCYJAPCTBEHHBIA DHEPTETUYECKHAN YHUBEPCUTET»
(®I'BOY BO «KI'DVY»)

@ MUHHUCTEPCTBO HAYKH 1 BBICIIIEI'O OBPA30BAHNS POCCUICKOM

OLHEHOYHBIE MATEPHUAJIbBI
JJIS1 IPOBEACHMS TEKYLIEero KOHTPOJIS YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTeCTAlUM CTYAECHTOB I10 HTOraM OCBOCHUS M CLUIIIUHBI

I'ny6okue HeiipoHHbIE ceTH Ha pyhton

Hanpasnenue noAroToBKu 09.04.01 MWudopmaTtuka ©  BBIYUCIUTEIbHAS
TEeXHUKa

Hamnpasnennocts (mpoduiib)  MHXKeHEpHs ICKYCCTBEHHOTO MHTEIIEKTa

Keanudukamms Maructp

CocTaBiieHO aBTOpaMH:

Ne [ ®amunus Umsa | YueHas cTeneHb, IHoapasnenenue
JI0JZKHOCTD

n/n OT4ecTBO yueHoe 3BaHue

1 Co3bIKuH KaHIUAaT JTOTICHT Kadenpa napopmanmioHHbIx
Annpeit Bnagumu | TeXHUYECKUX HAYK, TEXHOJIOTHH U CUCTEM
poBUY HET ynpasnenust, UPUT-PT®, VpdVY
2 KomeneB AuToH KaHauaaT QU3UKO- JTOTICHT Kadenpa
AnexcaHapoBu4 MaTeMaTHYECKHX BBICOKOIIPOU3BOIUTEIBHBIX
HayK KOMIIBIOTEPHBIX TEXHOJIOT A,
WEHuM, Yp®Vy




1. Hear u 32724y TeKyLero KOHTPOJISl ¥ MPOMEKYTOYHOM aTTecTaluu
CTy/leHTOB 1o qucuuninne «['1y6okune Heiiponnsie ceTu Ha Pythony»

Llenv mekywe2o kKoHmponsa - CUCTEMATUYECKas IIPOBEPKA CTEIIEHU OCBOCHUS
nporpaMMbl  AMCHUIUIMHBL  «[yOokue HedipoHHble cetd Ha Pythony, ypoHs
c(OpMUPOBAHHOCTH 3HAHWH, YMCHH, HABBIKOB, KOMITIETEHITUI HAa TEKYIIMX 3aHATUSIX

3adauu mekyujeco KOHMpoA:

1. omnpeneneHve UHAMBUAYAIBHOTO YY€OHOTO PEUTHHTA CTY/IEHTOB;

2. CBOEBPEMCHHOE BBINIOJHEHHUE KOPPEKTHPYIOIIUX JIEHCTBHI IO COJCPKAHHUIO W
opraHu3aiy nporecca oOydeHus; oOHapyKeHHE M yCTpaHEHHe MpOOEeIoB B YCBOCHUHU
y4eOHON JUCHUTIINHBL,

3. TOArOTOBKHU K IPOMEXKYTOUHOM aTTECTAIUH.

B Tteuenue cemectpa mpu M3yYEHUHW NHUCIUIUIMHBI PEATU3YETCA KOMIUICKCHAS
CHCTEMa TMOATAITHOTO OLEHWBAHUS YPOBHSI OCBOCHHS — OAJNTbHO-PEUTUHIOBAsI CUCTEMA.
3a KaXIbld BUJ Y4€OHBIX JEHCTBUN CTYACHTHI MOJYYaIOT OMPEICIICHHOE KOJIHMYECTBO
OamioB. B TeueHue cemecTpa CTyaeHT MOXKeT Habpath 10 60-Tu Oaios.

L]env npomedsxcymounou ammecmayuu - NPOBEPKA CTEIIEHN YCBOCHUS CTYJEHTaMU
y4eOHOro Marepuana 3a BpeMs W3Yy4YeHHs AUCUUIUIMHBI, YPOBHS C(HOPMUPOBAHHOCTH
KOMIIETEHIIMIM TMOCe 3aBepLICHUs WU3YUYEHUs IUCUUILIMHBI. ATTecTauus MPOXOIUT B
dbopme 3adera.

3adauu npomesicymounou ammecmayuu.

1. ompeneneHue ypoBHs YCBOCHHS YICOHOM TUCITUTUINHEI,
2. ompeneneHue ypoBHs chOPMUPOBAHHOCTH KOMITETEHITUH.

2. OcHOBHOE co/lep:KaHHe TEeKYIIEero KOHTPOJIsl U POMEeKYTOYHOMH aTTecTaluu
CTY/ICHTOB
B pesynbrare u3ydenus aucuuiuinabl «['myookue HeiipoHHbie cetr Ha Pythony
(bopMHUpYIOTCS CIEAYIOLINEe KOMIETEHIIMH WM UX COCTABIISIOIINE:

2.1. OcHOBHOE coiepiKaHie TeKYIero KOHTPOJIst

Konrur KoHTposibHO-0LIEHOUHBIE

KOMIICTCHIT

COBOKYIHOCTB OKHAEMbIX PE3YJIbTaTOB 00Opa30BaHUS
CTYZCHTOB B (hopMe KOMITETEeHIIUH 10 3aBEpLICHUN

cpeacTBa il OHCHUBAHUSA

2471 JIOCTH>KEHHUS PE3YJIbTATA
MOIyJisi / OCBOCHUS TUCIUILITHHBI
o0y4eHus Mo AUCHIUTUTMHE

1 2 3

[1K-2.1 Beibupaer u pazpabaTsiBaeT IporpaMMHbBIE

p pasp porp KonTponbHas pabora;
KOMITOHCHTBI CHCTEM, OCHOBAaHHBIX Ha 3HAHHSIX
TIK-2 I1IK-2.2. ITpoBOANT 3KCHIEPUMEHTAIBHYIO IPOBEPKY JioMariHsist pabora;

paboTOCITOCOOHOCTH CUCTEM, OCHOBAHHBIX Ha 3HAHUSAX

npakTH4ecKas pabora;

3a4eT




I1K-7

[1IK-7.1. PykoBogutr paboTamMu MO OIEHKE M BBIOOpPY
MOJIeJIEd  MCKYCCTBEHHBIX  HEWPOHHBIX CETeH |
HMHCTPYMEHTAJIbHBIX CPEICTB Ui peLeHus
IIOCTABJIEHHOW 3a1a4u

[1K-7.2. PyKOBOAUT CO3aHNEM CUCTEM HCKYCCTBEHHOTO
UHTEJUIEKTa Ha OCHOBE MOJENEH MCKYCCTBEHHBIX
HEHUPOHHBIX CETEU U MUHCTPYMEHTAJIbHBIX CPE/ICTB

Konrponbnas pabora;
JIOMAIlHsAs paboTa;
IpaKTUyecKas padora;
3a4€T

OIIK-9

OIIK-9.1 [IlpumeHsieT HHCTPYMEHTAIBHBIE CPEIbI,
MIPOrPaMMHO-TEXHUYECKHE TIIATPOPMBI ISl PEIICHUS
3ajady B o0NacTH  CO3/aHUST W NPUMCHEHUS
HCKYCCTBEHHOT'O MHTEJICKTA

OIIK-9.2 Pa3pabatbiBaeT OpUTHHATILHBIE TPOrpaMMHbBIE
CpeAcTBa Ui pelIeHUs 3a1ad B OOJIACTH CO3JAHHS U
MPUMEHEHHS UCKYCCTBEHHOTO MHTEILICKTA

KonTtposbHas pabora;
JIOMaITHss paboTa;
IpaKTHYeCcKas padora;
3a4eT

2.2 OcHoBHoOE coxe

’KaHHe MPOMEKYTOYHOM aTTeCTAIIMU CTYAEHTOB

KOMITIOHCHTBI CUCTEM,
OCHOBAHHBIX Ha

(YHKIMOHUPOBAHUS CHCTEMBI,
OCHOBaHHOW Ha 3HAHMSIX:

3HAHMAX TOYHOCTb, PEIEBAHTHOCTb,
[IK-2.2. TIposoauTt JIOCTOBEPHOCTb, IIEJIOCTHOCTb,
OKCICPUMEHTAIIbHYIO OBICTPOTA pelLIeHNUs 3a/1a4,
MpOBEPKY HaJI€>KHOCTD, 3aIUIIEHHOCTD
paborocrniocobHoCTH (QyHKIMOHUPOBAHHUS CHCTEM,
CHUCTEM, OCHOBaHHBIX OCHOBAHHBIX HA 3HAHHIX

Ha 3HAHUAX

YMmeTs:

BBIOWPATH, aAaTHPOBATH,
paspabaTsiBaTh U
HHTErPUPOBATH IPOTPAMMHBIE
KOMIIOHCHTBI CHCTEM,
OCHOBAHHBIX Ha 3HAHUSX, C
Y4eTOM OCHOBHBIX KPUTECPHECB
5 PEKTUBHOCTH U Ka4ecTBa
(YHKIIMOHUPOBAHUS

3HaTh:

METOJIBI IIOCTAHOBKH 3a]1ad,
MPOBEACHUS U aHAIN3a
TECTOBBIX U
IKCIEPUMEHTATBHBIX
HCIBITAaHUI
paboTOCTIOCOOHOCTH CHCTEM,
OCHOBAHHBIX HA 3HAHUSAX.
VYMmers:

CTaBHTH 33/1a41 ¥ IPOBOJIHUTH
TECTOBBIC U
IKCIICPUMECHTAIbHEIC

Kox n
HAHMEHOBaHHe KoHTpoJ/IbHO-01IeHOYHBIE
. HNupuxaropbl
KOMIIeTeHIHiA, Ilnanupyemble pe3yJbTaThl cpelcTBa VISl OLICHUBAHUS
JAOCTUKEHUSI
dhopmupyemsle ¢ o0y4eHus JOCTHKEHHS pe3yJibTaTa
KOMIIeTeHIIMH
ydacTueMm 00y4eHHsI 10 TUCHUTIJIUHE
AUCHMILTHHBI
1 2 3 4
[K-2 [1K-2.1 Beibupaer u 3HaTh:
KontpomsHas paboTa;
paspabarbiBaeT OCHOBHBIE KPUTEPUH
NporpaMMHbIC 3¢ HeKTUBHOCTH U KayecTBa JiomariHss pabora;

IpaKkTU4eckas pabora;

3a4eT




UCIIBITAaHUS
paboTOCTIOCOOHOCTH CHCTEM,
OCHOBaHHBIX Ha 3HAHUSIX,
aHaJIM3UPOBATH PE3YJIbTATHI U
BHOCHTbH M3MEHEHHSI

TIK-7 ITK-7.1. PykoBoauT 3HaTh:
Kontpomnsnas paboTa;
paboTaMu 10 OLEHKE U | (PYHKLHOHAIBLHOCTE
BBIGOpy Mozenen COBPEMCHHBIX JOMalIHgg pa60Ta;
HCKYyCCTBCHHBIX HHCTPYMEHTAJIbHBIX CPEIACTB MU .
. . MpaKTU4ecKas padboTa;
HEMPOHHBIX CETEU N CUCTEM IIPOrPaMMHUPOBAHHA B
HHCTPYMCHTAJIbHBIX obmacTu  co3maHMs  Mojeneil | 3a4éT
CpeACTB AJI pCIICHUs HCKYCCTBEHHBIX HENPOHHBIX
MMOCTaBJICHHON 3a0a9H cereii
[IK-7.2. PyxoBomut VMeTh:
CO3MaHHEM CHCTEM MPUMEHATH COBPEMEHHbBIE
HCKYCCTBCHHOTO WHCTPYyMEHTaJbHBIE CPEICTBA U
HHTemeuKTa Ha OCHOBC CUCTEMBI  IPOTrPaMMHPOBAHUSA
M i
oneIIe Ui pa3paboTkd u OOydYeHHs
HCKYCCTBEHHBIX N
. . MOJIeNICH HCKYCCTBEHHBIX
HEHPOHHBIX ceTed 1 S N
HEHPOHHBIX ceTeit
WHCTPYMEHTAIBHBIX
Py 3HaTh:
CpelCTB
MPUHLUIBI TIOCTPOEHUS CUCTEM
WCKYCCTBEHHOTO MHTEJJIEKTA Ha
OCHOBE HCKYCCTBEHHBIX
HEUpPOHHBIX CETEH, METOAbl U
MOAXONbl K TUIAHUPOBAHUIO H
peanuzalud  MPOEKTOB 1o
CO3JIaHHUIO CHUCTEM
WCKYCCTBEHHOTO MHTEJIIEKTa
YMeTh:
PYKOBOIUTH BBIIIOJIHCHUEM
KOJUIEKTUBHOM IIPOEKTHOM
JIEATeIbHOCTH  JIJIL  CO3JIaHus,
MOAJEPKKA M HCIOJIb30BaHUS
CHUCTEM HCKYCCTBEHHOTO
HHTEIUICKTa Ha OCHOBE
HCKYCCTBEHHBIX HEHUPOHHBIX
ceTeit
OIIK-9 OIIK-9.1 IMpumenser 3HaTh:
KontpomnpHas paboTa;
WHCTPYMEHTAJIbHbIE WHCTPYyMEHTaJIbHbBIE cpenpl,
Cpe€libl, IIPOrpaMMHO- MpOrpaMMHO-TEXHUYECKHE JoMalHgg pa60Ta;
TEXHUYCCKHUE l'IJ'[aT(I)OpMI)I JUTS

1aTopMBbI ISt
peleHus 3a1a4 B
001acTy CO3IaHus U
MPUMEHEHUS
HCKYCCTBCHHOTO
HHTEIIEKTA
OIIK-9.2
PaszpabatsiBaet
OpHUTHHAJIBHBIC
MPOrpaMMHBIC
CpeICTBa ISl PELICHUS
3a1a4 B 00J1acT
CO3JIaHUs U
MPUMEHEHUS
HCKYCCTBCHHOTO
HHTEIIEKTa

pelieHus
MpoQeCcCHOHANBHBIX 33724
YMersb:

MPUMEHATh HMHCTPYMEHTAJIbHbIE
cpenbl, MPOTpaMMHO-
TEXHUYECKUE TUIATQOPMBI IS
pemieHnss  MPoQecCHOHATBLHBIX

3a1a4
3HaTh:

TIPHHIIHITBI pa3paboTKu
OpI/IFI/IHaHLHBIX l'IpOFpaMMHBIX
CpenCTB ISt peteHust

MpoQeCCHOHANBHBIX 33724
VmerTsb:

pa3pabaThiBaTh OPHUTHHAIBHBIC
MporpaMMHBIC  CpPEeICTBA YIS
pelieHus 3amad B 00JacTH
co3aHus i MPUMEHEHUS
HCKYCCTBEHHOT'O MHTEJIIEKTa

IpaKkTU4eckas pabora;

3a4€T




3. OuneHoyHble cpeacTBa [Jsl TeKYylUIero KOHTPOJSA YCIeBAeMOCTH M
NMPOMEKYTOYHOM aTTecTAlMHU 110 HTOraM OCBOCHHSI M CIUIITIHHBI

I.JIQKIII/I]/I: KOZ)(I)(I)I/IIIHCHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JIECKIHHOHHbIX 3ansaruii — 0.5

Tekyuiasi aTTecTanus HA JEKIUSIX Cpoku — | Makcumaib
ceMecTp, | Hasi OLEHKa
yueOHast B 0aj1ax

Hees

Koumponvnas paboma 2 ceM. 80

CamocmosimenvHoe uzyueHue mamepuana 2 ceMm. 20

BecoBoii k03(p¢unmeHT 3HAYUMOCTH Pe3yJIbTaTOB TeKylleil arTecTanuu no jJekuusam — 0.5

IIpomeskyToUHas1 aTTecTANMS 1O JEKIHUAM — 3auem

BecoBoii k03¢ puIIHEHT 3HAYMMOCTH Pe3yJIbTATOB POMEKYTOYHON ATTECTALMH IO JEKIUAM
-05

2. IlpakTHyeckue/ceMuHApCKHe 3aHATHS: KOIQPUUMEHT 3HAYMMOCTH COBOKYMHBIX
pPe3yJbTATOB NPaAKTHYEeCKUX/ceMUHAPCKUX 3aHaTHii — 0.5

Texkymasi  aTrecranmusi Ha  NMPaAKTHYECKHUX/CEMHHAPCKHX Cpokn — | Makcumaib

3aHATHAX ceMecTp, | Hasi OIeHKAa
yueOHast B 0aJju1ax
HeJeJIst

Buinonnenue u oghopmnenue npakmuueckux pabom 2 ceM. 50

Jomawmnsis paboma Nel 2 ceMm. 25

Jomawmnsis paboma Ne2 2 ceMm. 25

BecoBoii  kKOd(PHUUMEHT  3HAYUMOCTH  Pe3yJbTAaTOB  TeKylLledl  arrecrauMd 10
NPAKTHYECKMM/CEMHUHAPCKUM 3aHATHAM — 1

IIpome:xyTouHasi aTTecTAlUs MO NPAKTHYECKMM/CEMUHAPCKHUM 3aHATHAM— HE MIPETyCMOTPEHA
BecoBoii k0dpUUHEHT 3HAYMMOCTH Ppe3yJabTATOB INPOMEKYTOYHON aTTecTaluu 1o
NMPaKTHYeCKHM/CeMUHAPCKUM 3aHsATHsAM — 0

3. JlabopaTopHble 3ansTus: He npexycmorpensl
K03 PUIEHT 3HAYMMOCTH COBOKYITHBIX Pe3yJIbTATOB JIA00PaATOPHbIX 3aHATHI — 0

4. IlpakTHyeckHe 3aHATHSA

Ne /it [IprMepHBbIl NepeYeHb TeM NPAKTUYECKUX padoT

1 PacriozHaBanme mpenMeTOB OAEKIBI C MOMOIIBI0 MOJTHOCBS3HON TIIYOOKOW HEHpOHHOM
CETH.

2 | Ouenka kayecTBa 00y4eHuUs TITyOOKOH HEHPOHHOM CETH.

3 | Anroput™Mbl 00y4deHHs] HEHPOHHBIX CETEH.

4 | IlpumeHeHue HEHPOHHBIX CETEH ISl peIeHus 3a/laul PErpecCuy Ha TAOIUYHbIX JaHHBIX.

5 | Knaccudukanus o6beKTOB Ha H300paKEHUAX C TOMOUIbIO0 CBEPTOYHON HEHPOHHOMN CETH.

6 | Mcronp30oBaHWE TpeABAPUTENbHO-OOYUEHHBIX  HEHPOHHBIX CeTed Ul  aHalu3a
n3oopaxenuil. [lepeHoc oOyuenus.

7 | KonupoBanue TekcTa 11t 00pabOTKH HEHPOHHOH CETHIO.

8 | OnpeneneHue TOHATBHOCTH TEKCTA C TTOMOIIBIO PEKYPPEHTHBIX HEHPOHHBIX ceTeit LSTM
u GRU.

9 | Onpenenenne TOHATBHOCTH TEKCTa € MOMOIIbIO OJHOMEPHBIX CBEPTOYHBIX HEHPOHHBIX
cereii LSTM u GRU.




IIpumepHasi TeMaTHKAa KOHTPOJBHBIX paldoT:
1. Anroputrmbl 00yueHHUs] HEHPOHHBIX CETEM.

IIpumepHbIe 3aJaHUsA B COCTaBE KOHTPOJBHBIX pabOT (MpaBHIBHBIA OTBET BBIIEICH >KUPHBIM
mpupTOM):

3aganue Nel. Bribepure HeoOXoauMble CBOMCTBAa (YHKUIMH OMIMOOK, AJISi KOTOPHIX MOXKHO
IPUMEHUTD TPAJUEHTHBIN CITyCK:

BapI/IaHTBI OTBCTA:

1. HemnpepsiBHOCTBH
MOHOTOHHOCTB
JudpdepeHunpyeMocTb
Briykiocts
OnHO3HaYHOCTh

oL

3ananue No2 PaccunraTh 3HaUCHHE OIIMOKH Ha mIare 00y4eHne

Uemy paBHa omnbka Ha mare oO0y4eHusi HCKyCCTBEHHOI'O HEMpPOHA, KOTOPbII HMEET TPH BX0/a,
(GYHKIMS aKTHBAWW THUIEPOOIMYECKHH TAaHTeHC, (PYHKIUS MOTEPH CPEAHSS KBaJpaTHIHAS
oumbka (MSE). Habop naHHBIX 151 00y4YeHUS:

JlaHHBIE HA BXOJI€ B HEHPOH 3HaueHUE Ha BBIXOJE
1,2,3 0.1
2,3,4 0.2
3,45 0.2
4,5,6 0.3
5,6,7 0.3

3HayeHue BecoB BXoJ0B B HeipoH: 0.01, 0.02, 0.03.

BapunanTs! oTBeTa:

1. 0.0015
2. 0.0017
3. 0.0085
4. -0.0085
5. -0.0015

3ananue Ne 3. ConocTtaBUTh (PYHKITHIO OIIUOKH U €€ TIPOU3BOTHYIO.



DYHKIINS OITUOKHU:

1. MSE f(x) = ax?
2. MAEf(x)=aVvxV
3. Noructudeckan f(x) = log (1 + e™%)

[IpounsBoanas:

1.f'® = asgn(x)

2f(x) = =
f A= (1+e~%)
3.f'(x) = 2ax
[IpaBubHBIN OTBET:
1->3

2->1

3->2

af(gix))

3ananne Ned. Beibepure popmyity nmpaBusia IpOU3BOJHOM CIOKHOM GyHKIMKH

1. f'(g(x))g ) + f(g(x))g' (x)
2.f"(9(x))g'(x)
3.'(g())f(g'(™)

4.f'(g'(x))

[TpaBWIBHBIH OTBET: 2.

3apanue Ne5 ConocraBbte (OpMYITbI MOAU(PHUKAIINI TPAIUEHTHOTO CITyCKa C UX Ha3BaHUEM
BapuanTs! Ha3BaHUI:

1. SGDmomentum
AdaGrad
AdaDelta
RMSprop
Adam

a ks own

Bapuants! popmy:
1.
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gi(k +1) = g;(k) + (;—j)

Wt(’f + 1) - Wl(k) -

2
i
hd E /0 w;
Jaitk+1) +e

IIpaBubHBIN OTBET:

1.->3.
2.->5.
3.->1.
4.->2.
5.—4.

3aganue Ne6. ConoctaBbTe HEJOCTATKU MOAM(UKALUN IPaIMEHTHOTO CIIyCKa C UX Ha3BaHUEM

BapuanTtsl Hej0CTaTKOB:
1. TlonmHoe 3aTyxaHue U3MEHEHUH BECOB P OOJIBIIOM KOJIMYECTBE LIIar0B METO/A.
2. Jlnsg U3MEHEHUs BECOB I'paJIMeHT CUMTAETCS Ha Beel 0Oydaroliel BBIOOpKe.
3. OUKCUPOBaHHBINM LIAr CIIyCKa MOXKET OKA3aThCS CIUIIKOM OOJIBIIMM WM CIUILKOM
MaJIEHbKUM Ha IOJIOTUX M KPYTHIX ydacTKaxX (yHKIIUU OIIUOKH.
4. Wcnonp3yeT CKOJNb3sIIEE CpeJHEe TOJNBKO JJIs BBIUMCIEHHUS MaclITaOupOBaHMS
IpaJiueHTa
BapuanTs! Ha3BaHU:
1. T'paauieHTHBII CITyCK
2. SGD
3. RMSprop
4. AdaGrad
[IpaBubHBIN OTBET:
1.—4.
2.—1.
3.-2.
4.-3

IIpumepHas TeMaTHKA JOMANTHUX paOOT:
Homawmnsa paboma Nel :
Pacnio3naBanue n300pakeHUi C TOMOIIBIO CBEPTOYHBIX HEHPOHHBIX CETEH.
Homawmnsa paboma Ne2:
Onpenenenre TOHAIbHOCTH TEKCTA C TOMOIIBI0O HEMPOHHOU CETH.



HpI/IMepHLIe 3aJaHUA B COCTAaBEC JOMAIITHUX pa60T:

1. Pa3paboTaiite CBEpTOYHYIO HEHPOHHYIO CETh JJISl pACIIO3HABAHUS 0OBEKTOB Ha N300payKEHHSIX
u3 Habopa nanubix CIFAR-10. [lons nmpaBWIIbHBIX OTBETOB (METpHKa acCUracy) Ha TECTOBOM
Habope TaHHBIX 0JDKHA ObITh He MeHee 0,87.

COpeBHOBaHI/Ie Ha Kaggle JJIA BBITIOJIHCHU AL JOMaAlIHETr O 3aJaHus —
https://www.kaggle.com/t/5¢c22e3a159a546f085be12ec9b265245

[Mpumep HOyTOYKa ¢ 6a30BBIM BapuaHToM peuienus — https://www.kaggle.com/Ikatran/base-
line-4-4

MoO’KHO HCIIOJIB30BaTh JIFOOEIE MMpCeaABapUTCIIbHO O6y‘-IeHHBIe HeﬁpOHHbIe CCTH.

2. Pa3paboraiiTe HEHPOHHYIO CETh IS KiIaccU(PHUKAIIMK TOHATBHOCTH TEKCTOB OT3bIBOB YELP.
Jlosist mpaBUJIBHBIX OTBETOB (METpHKa aCCUracy) Ha TECTOBOM HAa0OpEe JAHHBIX JOJDKHA ObITh HE
menee 0,96.

COpeBHOBaHI/IC Ha Kaggle JJIsL BBIITIOJIHCHU I JAOMAIIHET O 3aJaHUusA —
https://www.kaggle.com/t/c8f9h324cf7f44e28515726f4717488b

[Ipumep

HOyTOYyKa c 0a30BbIM BapHaHTOM pelieHus -

https://www.kaggle.com/lkatran/base-line-5-3

MOo’HO MCHOIb30BaTh PEKyppPEeHTHbIE HeillpoHHbIe ceTH, B ToM uncie LSTM u GRU, a
TaKXe 0JTHOMEPHbIE CBEPTOUYHbIE HEHPOHHBIE CETH.

Cnucox MNPUMEPHLIX BOIIPOCOB /IJIdA 3a4€Ta:

1
2
3
4.
S.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.

. Monens nckyccrseHHoro Heipona Mak-Kamtoka—IIntrca.

@YHKIMY aKTUBAILlUU B MOJIEJIM UCKYCCTBEHHOT'O HEHPOHA.

OOyueHue UCKyCCTBEHHOTO HeiipoHa. MeToJ TpaIueHTHOTO CITyCKa.
CroxacTH4ecKHil rpaIMeHTHBIN CITYCK.

Tunsl GyHKIMHN OmMOKY Mpy 00y4eHHH UCKYCCTBEHHOTO HEMpPOHA U MX Ha3HAUYECHHUE.
HckyccTBEeHHBIE HEPOHHBIE CETH.

ApXUTEKTYpa MOJHOCBA3HBIX HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

OOyueHue HEHPOHHOH ceTH. AJITOPUTM 0OPATHOTO PACIIPOCTPAHEHUS OIITUOKH.
Moudukanum rpaiueHTHOTO CITyCKa: IPaJUEeHTHBIN CITyCK C HHEPLUEH.
Monuduxanuu rpaIueHTHOrO CIycKa: YCKOPEHHbIN rpaiueHTHBIN ciyck Hecrepoga.
Moudukaiyy rpaiueHTHOTO CITycKa: aJalTUBHBINA IT'PalueHTHBIN CIyCK.
Moudukaiyy rpaiieHTHOTO CITycKa: METOJ] aJalTUBHOTO CKOJIB3SIILEr0 CPeIHETO.
Monuduxanuu rpaIueHTHOrO CIycKa: METO/1 aJalTUBHOIO 11ara 00y4eHusl.
Moudukanuu rpaJieHTHOTO CITyCKa: METO/] aJaliTUBHON MHEPLIUH.

[lepeoOyueHre B HEHPOHHOM CETH.

OrneHka kauecTBa 00ydeHUsT HEHPOHHOU ceTH. MEeTpUKHU OIIEHKH KavyeCTRBa.

Turnbl HAOOPOB AAHHBIX [T 00yUEHHSI HEHPOHHOM CeTH.

bubnuotexu s 00yueHHs HEHPOHHBIX CeTel.
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http://www.kaggle.com/t/5c22e3a159a546f085be12ec9b265245
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http://www.kaggle.com/t/c8f9b324cf7f44e28515726f4717488b
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19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35.

O06paboTka TaOIMYHBIX TAHHBIX C IIOMOIIBI0 HEUPOHHBIX CETEH.

O0paboTka U300paKEHUH C MOMOIILI0 HEHPOHHBIX CETEH.

ApXHUTEKTypa CBEPTOYHBIX HEUPOHHBIX CETEH.

[TpenBapuTensHO 00OyUEHHBIC HEHPOHHBIE CETH IS aHAIH3a N300paKeHU.
[Tepenoc 0Oy4eHHs B HEHPOHHBIX CETAX IS aHAIHM3a U300PaKCHHIA.
Knaccugukarus n300paxeHnit ¢ MOMOIIBIO CBEPTOUHBIX HEHPOHHBIX CETEH.
O6paboTka TeKcTa ¢ TOMOIIBI0 HEMPOHHBIX CETEH.

Meroabl TOKEHU3ALHUH TEKCTA.

MeTo/1pI BEKTOpHU3AIH TEKCTA.

ApXUTEKTYpa pEKYPPEHTHBIX HEHPOHHBIX CETEH.

OO0yueHue peKyppeHTHbIX HEHPOHHBIX CETEM.

ApxutekTypa pekyppeHTHbIX cereii LSTM (Long-Short Term Memory).
Apxurektypa pexyppentHbix cereii GRU (Gated Recurrent Unit).
[IpumeHeHne peKyppeHTHBIX HEHPOHHBIX ceTel A KiacCU(pUKALUU TEKCTa.
ApXUTEKTYypa OJTHOMEPHBIX CBEPTOYHBIX HEHPOHHBIX CETEH.

[IpumeHeHHEe OTHOMEPHBIX CBEPTOYHBIX HEMPOHHBIX ceTel It Kiaccuukanuu

TEKCTa.
Omnpenenenrne TOHATbHOCTU TEKCTA C IOMOIIBIO INTyOOKUX HEMPOHHBIX CETEH.
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