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Pabouyro nmporpamMmy coctaBuiI(u):
Crapmuii npenoaaBarenb HHCTUTYTa HU(POBBIX TexHOJoruH, ['epacumoB A.B.

(Oonxcrocmy, yuenoe seanue, cmenens, Pamunus 1.0.)
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Penen3upoBanue pabouei mporpaMMbl TUCHUTUINHBI:

OtcyTcTBYET

Pabouas nmporpamMmMa JTUCHMITUIMHBI cocTaBieHa Ha ocHoBaHuu PI'OC BO u yuebHoro rmiana
HaIpaBJICHUS TIOATOTOBKH
09.03.03 Ilpuknannas nuapopMaTHKa

Cpok neiicTBus padoueil mporpaMMsbl AUCHMILIMHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3aceqanuu
WHCTUTYTa MUQPPOBBIX TEXHOJIOTHUI

(mporokoua 3aceganust Ne 1 ot «05» cenrsaops 2025 r.).




1. esab ocBOeHMS JUCUMILIIHHBI

Llesnb — HayYUTH CTYACHTOB pa3pabaThIBaTh MHTEIUIEKTYaIbHBIE CUCTEMBI C UCIIOJIb30BAHUEM
uHCTpyMeHTapusi Oubnuorek Python, R, nyOnauuHpIX o0O0NaYHBIX CEpPBUCOB, OLECHUBATh
3P PEKTUBHOCTD UX pabOTHI U BHEAPSATH B MIPUIIOKECHHUS.

2. Mecto aucunmiimubl B ctpykrype OIIOII BO

JIMCUMIUIMHBL ¥ TPaKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyeTcs MaHHas TUCIUILIMHA!
BBEJICHUE B MPOrPaMMHYI0 MH)KCHEPUIO, aHAJIW3 JAaHHBIX, AJITOPUTMBI U MPOrpaMMHPOBAHUE Ha
ocHoBe Python, nHTEINEKTyanbHBIE CUCTEMBI, MATEMATHYECKUN aHAIIN3.

JIMCUMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE TAHHON TUCIMIUIMHBI HEOOXOAUMO KaK
IPEALIECTBYIOIIEE: MPOrpaMMUPOBAHUE I 3a4a4 HCKYCCTBEHHOIO WHTEUIEKTa M aHaau3a
JAHHBIX, 00paboTKa M aHaNIW3 JAAHHBIX (MPOJBHUHYTHIM YpOBEHB), HHPOTrpaduKa U BU3yaTH3AIHSI
JTAaHHBIX, HAaIlMUCAaHKE BBIITYCKHON KBAJIN(UKALMOHHONW PabOTHI.

3. [InanupyemMble pe3yJbTaThl 00yUeHHs

®opmupyembie U
KOHTPOJINpyeMble
KOMIIeTeHI[UH

(K01 ¥ HAUMEHOBAHUE)

NuaukaTopsl 10CTHXKEHUS
KOMIIeTeHIN I
(Kol 1 HAMEHOBAHUE)

I[Inanupyembie pe3yabTaThl
00yueHust

I1K-11 Cnocoben
pas3pabatbIBaTh U
ONITUMU3HNPOBATH
HEHUPOCETEBBIC
apXUTEKTYpPHI I aHaIu3a
JTAaHHBIX

I1IK-11.1. 3Haer BuabI
HEHWPOCETEBBIX APXUTEKTYP

3HaTh: 00IIEAOCTYHbIE PEO3UTOPHH
U CTIeUaIN3UpOBaHHbIC OUOINOTEKH,
coJieprkalre Habopbl OOJIBIINX
JTAHHBIX

YMeTh: UCTI0IB30BaTh MPOTPAMMHOE
oOecrieyeHue A OYUCTKU U
BaJIM1alliy HAaOOpOB OOJIBIINX
JTAHHBIX

[TK-11.2. Ymeer
ONITUMU3UPOBATH
HEUPOCETEBBIC
APXUTCKTYPBI JI1 aHaJIn3a
JTAHHBIX

3HATh: MPUHIIMITEI ¥ METOJIbI aHATN3a
OOIBIINX JaHHBIX

I1IK-11.3. Bnageer
HaBBIKAMH pa3paboTKH
HEHUPOCETEBBIX aPXUTEKTYP
JUTs aHaJIN3a JJaHHBIX

YMeTb: NPUMEHATh IPOrPaMMHBIE U
TEXHUUYECKUE CPEJICTBA JJIS aHAJIN3a
OOJBIINX TAHHBIX U BU3yalu3alluu
pe3yIbTaTOB X aHAIU3a




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

Bun . KOHTPOJIS
Moayas (pa3aen) yueOHoi Ha"MeHOBaH?e TeM sanstriu Cemectp Obm.em, Banawl Hurepakrus, (HauMeHOBaHHUe
(yueOHo¥ padoThI) 4. q.
padoThbI OLICHOYHOI'0
cpeacTBa)
Monynb 1 - OcHOBBI Jlex OcCHOBHBIE TIOJIOKEHUS HEHPOCETEBBIX 5 2 -
HEHPOKOMIIBIOTEPHBIX BbIYMCIICHUN. HacTpoiika apXUTEKTyphl
BBIUMCIICHUH U aJITOPUTMBI HACTPOIKU HEHPOHHBIX
ceTel BCTPEYHOTr'0 paclpOCTPAHEHHUS.
OntumMuzaropsl 00yueHHs HEHPOHHBIX
ceren
IIpl OCHOBBI IPOEKTUPOBAHMUS 5 1 10 OTtuér no
HEHPOCETEBBIX apXUTEKTYP [PAKTUYECKOMY
3aJJaHUI0
CP PaboTa ¢ eKIMOHHBIM MaTEepPUAIOM U 5 10 -
yueOHOI TuTepaTypoii, OAroToBKa K
MPAKTHYECKUM paboTam
Mopnyns 2 - Heliponnsie  (I1P2 ITocTpoeHne HelipoceTeBOro 5 2 10 Otuét no
CETH BCTPEYHOTO perpeccopa [IPAKTUIECKOMY
pacipocTpaHeHUs 3aJIaHUIO
CP Pabora ¢ 1eKIMOHHBIM MaTepUaIOM U 5 10 -
y4eOHOM TUTEepaTypoi, TOATOTOBKA K
MPAKTHYECKUM paboTam
Monayinb 3 - Anroputmer | [1P3 UccnenoBanue apxuTekTyp 1 5 2 10 Ortuér no
ONTUMH3AINU B O0yYCHUN ONTUMHU3ATOPOB HEHPOHHOU CETH — [IPAKTUYECKOMY
HelpoceTeBbIX MOieIen KJaccu(ukaTopa JUisl OBBIIIEHUS €€ 3aJJaHUIO
s hekTUBHOI PaOOTHI
CP PaboTa ¢ NeKIMOHHBIM MaTepHATIOM U 5 10 -
y4eOHOI TUTepaTypoii, MOAroTOBKa K
IPaKTUYECKUM paboTam
Monyib 4 - Jlex HelipoHHble ceTu ¢ 00paTHBIMU 5 2 -

DopMbI TEKYLIET0




DopMBbI TEKYyLIET0

Bun . KOHTPOJIS
Monayas (pa3aen) yueOHoi Ha"MeHOBaH?e TEM 3T Cemectp Obwem, Baaabl Hurepakrus, (HauMeHOBaHM e
(yueOHo¥ padoThI) 4. q.
padoThbI OLICHOYHOI'0
cpeacTBa)
PexyppeHTHbIe HEHPOHHBIE cBs3siMU. CBEPTOUYHBIE HEMPOHHBIE
CETH CETH W aBTORHKOAEphl. HelpoHHbIE
ceTH, oOyyJaromuecs 0e3 yUYuTels U C
noAkperieHneM. Buzyanuzanus u
00BSCHUMOCTD HEHPOCETEBBIX
MoJesen. XpaHeHUe acCOUalil 1
yIOpaBlieHUE MaMIThIO B HEMPOCETEBBIX
MOJIETISIX
I1P4 Hactpoiika pexyppeHTHON HEHPOCETH 5 2 10 Otuér 1o
JUISL KCCJIEI0BAaHUS CUTHAJIOB [PAKTUYECKOMY
3aJJaHUI0
CP PaboTa ¢ eKIMOHHBIM MaTEepPUAIOM U 5 10 -
yueOHOI TuTepaTypoii, OAroToBKa K
IPAKTHUYECKUM paboTam
Mopynsb 5- Ceprounsie |I1PS HccnenoBanue n3o0pakeHU 5 1 10 Otuét no
HEHPOHHBIE CETH CBEPTOYHBIMU HEHPOHHBIMU CETSIMHU MPAKTHUYECKOMY
33JJaHUI0
CP PaboTa ¢ TeKIMOHHBIM MaTEepPHAIOM U 5 10 -
y4eOHOI TUTepaTypoii, HOAroTOBKa K
IPAKTHYECKUM paboTam
Mopyns 6- O0yuenue 6e3 | [1P6 Brinenenue rpynn oObEKTOB ¢ 5 2 10 Otuét no
YIUTEeIs U 00ydeHHe ¢ MOMOIIBIO0 CAMOOPTaHU3YIOIIUXCS MPAKTHUYECKOMY
[IOJKPEILUICHUEM B HEHUPOHHBIX CETEM 3aJaHUIO0
HelipoceTeBbIX Mogensax  |CP Pabora ¢ nekunoHHBIM MaTepuaIoM U 5 10 -
y4eOHOI TUTepaTypoii, MOArOTOBKa K
MPAKTHYECKUM paboTam
Mopyns 7- Buzyanuzanus | CP Busyanuzanus cTpyKTypbl U Iponecca 5 20 -

1 00BACHUMOCTH

AKTUBALIMU HEUPOHHOM CETH




DopMBbI TEKYyLIET0

Bun . KOHTPOJIS
. HaunMeHnoBanue TeM 3aHATHH Oo0bem, HNurepakTusb,
Mopnyas (pa3nein) yueOHoit . Cemectp Banabt (HauMeHoOBaHMe
(yueOHo¥ padoThI) 4. q.
padoThbI OLICHOYHOI'0
cpeacTBa)
HEHPOHHBIX ceTei
Monyinsb 8- [lamate CP ITocTpoeHne ananTUBHBIX HEMPOHHBIX 5 20 -
HEHPOCETEBBIX MOJEIIEH ceren
Cp [ToaroroBka Kk HUTOrOBOMY 5 3,75 -
TECTUPOBAHUIO
1A 3ayer 5 0,25 -
TN Hrtorosoe TectTupoBaHue. 5 2 40
Hroro:; 108 100

Cxema pacueTa UTOTr0BOro 6ajia: TeKyIUH peUTHHT (BCe 3aHATUS U POMEKYTOUHBIE TECTHI) + pe3yJbTaT UTOTOBOTO TECTA




5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH

B mporecce nzydeHus: TUCHUILIMHBI UCTIONIB3YETCS TEXHOJIOTHS TPaJAUIIHOHHOTO O0yUYeHHS
(lekuuu, mnpakTUYeckue paboThl, caMmocTosTenbHas pabora cryneHTta). Ha nekumu, kpome
M3JI0KEHUSI TEOPETUUECKOr0 MaTepualia, MpernoaaBarelb UCIOIb3YeT aKTUBHbIE (hOpMBI 00yUEHHS
— B3aUMOJICHCTBUE C ayIUTOPHiIl: BONpPOC-OTBET, ydeOHas IUCKyccHs, paboTa B rpymnmax,
npobiaeMHoe 0OydeHue.

6. MeToauueckne YKazaHusd M0 OCBOCHUI0 TUCHUIIJIMHBI

Jis  ycmemrHoro OCBOCHHUsS JAUCHUIUIMHBI HEOOXOAMMBI  IOCEIICHHWE CTYACHTaMU
JICKITMOHHBIX W TPAKTHUYECKHUX 3aHATHH, CaMOCTOSTCNIbHAs padoTa CTYJIEHTOB C JICKIIMOHHBIM
MaTepuaIoM U y4eOHOH TUTepaTypoil.

V3ydyeHrne TUCIUIUIMHBI TPEOYyeT CHCTEMAaTHYECKOrO0 M ITOCIICOBATEILHOTO HAKOILICHHS
3HAHUH, CIIeJIOBATEIHLHO, IPOMYCKH OTACIBHBIX TEM HE MO3BOJISAIOT INTyOOKO OCBOUTH MPEMET.

B Xo/¢ NeKIMOHHBIX 3aHITHH TOJIE3HO 3a/1aBaTh MPEMOAABATEII0 YTOYHSIOIIAE BOTIPOCHI C
[ENbI0 YSACHEHUSI TEOPETHUECKUX MOJI0XKEHHH, pa3penieHus: CIOPHBIX CUTYaITH.

CTyIeHT MOXKET JIOTOJIHUTH CIIHCOK TMPEJJIOKECHHOW JUTEPaTyphl COBPEMEHHBIMHU
UCTOYHUKAMH, HE MPEICTAaBICHHBIMU B CIHCKE, U B JaJbHEUIIIEM HCIIOJIBb30BaTh COOCTBEHHBIC
MOJTOTOBJICHHBIE ~ Y4eOHbIC ~ MaTepualibl TMPU  HANMCAHWH  KYPCOBBIX M BBIITYCKHBIX
KBaJTM(DUKAIIMOHHBIX padoT.

CryneHTam ciemayet

. IPY TOJATOTOBKE K MPAKTUYECKUM 3aHATHSAM 00s3aTeIbHO HCIIOJIb30BaTh HE TOJIBKO
JIEKI1H, Y4eOHYI0 JINTEpPaTypy, HO U Ipyrie UCTOUHUKH;
. B Hauaje 3aHATUM 3a7aBaTh INIPENOAABATENIO BOIIPOCH! 110 MAaTEPUAIly, BbI3BABILIEMY

3aTpyJHEHUS B €ro NMOHMMAaHUU U HCIOJB30BaHUHU MpPH PELICHUH 3ajad, MPEeaoKEHHBIX s
CaMOCTOSITEJIBHOTO PELICHHUS;

. Ha 3aHATUSAX JOBOJUTH KaXIyl 33Jadyy [0 OKOHYaTeJIbHOIO  OTBETA,
JIEMOHCTPUPOBATh NOHUMAaHHUE IPOBEJIECHHBIX PAacdyeToOB (pacCyKIACHMI), B ciydyae 3aTpyAHEHUN
oOparaThCs K MpernoaBaTeio.

s Toro 4To0Bl MPAKTUYECKUE 3aHATHS MPUHOCUIN MAaKCUMAJIbHYIO I0JIb3Y, HEOOXO0AUMO
MIOMHUTD, YTO PEIlIEHUE 3a]ja4 MPOBOJUTCS MO0 PACCMOTPEHHOMY Ha JIEKLUSAX MaTepually U CBA3aHO,
KaK MpaBWJIO, C JETaJbHBIM pa30OpOM OTIEIBHBIX BOIMPOCOB JIEKIMOHHOrO Kypca. Cuemyer
MOMYEPKHYTh, YTO TOJIBKO IIOCJIE€ YCBOEHHUS JICKIIMOHHOI'O MaTrepHajia C ONpPEEICHHON TOUYKH
3peHus (a UMEHHO C TOM, C KOTOPOM OH M3J1araeTcs Ha JIEKIMAX) OH OyJeT 3aKperIsThCs CTYICHTOM
Ha MPAKTUYECKUX 3aHATUSAX KaK B pe3yJjbTaTe OoOCYKIEHHUS U aHallM3a JICKIIMOHHOTO MaTepuaa,
TaKk U B Ipolecce pelleHus 3anad. [Ipy 3Tux ycioBHSAX CTyAEHT HE TOJBKO XOpOILO YCBOUT
MaTepuaig, HO U Hay4yUTCs NMPUMEHSTh €ro Ha MpPaKTUKe, a TaKXKe MOJYYUT JOMOJHUTEIbHBII
CTUMYJI (YTO OYEHb BaXHO) JUI aKTUBHON MPOPAOOTKH JICKIIMOHHOT'O MaTepHara.

[Ipy caMOCTOSATENBHOM pELIEHUH 33/a4 HY>KHO OOOCHOBBIBATH KAaXKIBIM ATal pEIICHUs,
UCXOMS U3 TEOPETUUYECKUX IOJIOKEHMH Kypca. Eciii CTyJ€HT BHUANUT HECKOJIBKO IyTEH pELIEHUS
npo0OsieMbl (3aauM), TO HY’KHO CpPaBHUTh MX U BBIOpaTh camblii panuoHanbHbId. [lonesHo 1o
Hayaja BBIYMCICHUH (pacCyXIeHHMH, IMpeoOpa3oBaHMN) COCTaBUTh KpAaTKHH IUIAaH pelIeHHsS
npobsieMbl (3amaun). Pemenue 3amau ciepyeT u3iaraTh MoJApoOHO, BBIYHMCIEHUS (pacCyKIeHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOrOM TOpsike. PemieHue mnpu HEOOXOIUMOCTH HY>KHO
COIPOBOXAATh KOMMEHTapUAMHU, CXEMaMH, YePTEKaMU U PUCYHKaMHU.

[Tone3no (ecim 3TO BO3MOXHO) pelIaTh 33Jadyy HECKOJBKMMHU CIOCOOaMHU M CPaBHUBATh
MOJTy4YeHHBbIE pe3yJbTaThl. Pemenue 3agad onpenenéHHOro THUMA HYXHO TMPOAOIIKATh [0
nproOpeTeHuUs TBEP/IbIX HABBIKOB B UX PEIICHUH.

CamocTtosTenbHast paboTa CTYJAEHTOB IO MPEeIMETY OpraHu3yeTcs B cleayomux Gopmax:

1) camocTosTENBHOE M3YyYEHHE OCHOBHOTO TEOPETUYECKOTO MaTepHala, 0O3HAKOMIIEHHE C
JIOTIOJIHUTEBHOM JInTepaTypol, THTepHeT-pecypcamu;



2) MOATrOTOBKA K BBIITOJHEHUIO TPAKTUYECKUX PadOT.

B kagectBe yueOHO-METOIUUECKOTO 00ECIIEUEHUsI CAMOCTOATEILHOW pabOThl NCIIONB3YETCS
OCHOBHAs W JIOTIOJIHUTENbHAs JIUTeparypa Mo mnpeaMery, MIHTepHeT-pecypcehbl, MaTepual JIeKIuH,
yKa3aHHUs, BbIIaHHbIE MTPEN0oJaBaTeNIeM MIPH MTPOBEICHUHU MPAKTUYECKUX padoT.

[TonroroBka K 3auyeTy CIOCOOCTBYET 3aKpeIUICHHUIO, YIIyOJEHHI0 M CHUCTeMaTH3aIllH
3HaHUW, TMOJy4yaeMblX B Ipoluecce oOyueHus. [0TOBACH K 3ayeTy, CTYACHT JHUKBUIUPYET
UMeroIuecs: MpoOensl B 3HAHMAX, YNOpAJOUYMBAaeT CBOM 3HaHMi. Ha 3adere CTyaeHT
JIEMOHCTPHUPYET KaK TEOpeTHUECKHE 3HaHMs, MPUOOPETEHHBIE B IMpoliecce 0Oy4eHHs IO JaHHOM
y4eOHOI TUCIMIUIMHE, TaK U HABBIKU MX MPAKTUUYECKOT0 UCIOIb30BAHUS NIPU PEIICHUH 3a/1a4.

HeO6XO,HI/IMO OPHUCHTHPOBATE CTYACHTOB Ha CUCTEMATHYCCKYIO IMOJATOTOBKY K 3aHATHUAM B
TEUYEHUE CEMECTpa, MOCKOJBbKY 3TO MO3BOJIUT OCBOUTH OCHOBBI M3y4aeMOM NUCIHMIIMHBI, a BpeMs
HK3aMEHAIIMOHHON CECCHH MOXKHO Oy/eT WCIOJBh30BaTh Ul CHCTEMATH3alUU YK€ HMMEIOIIHXCS
3HAHU.

7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpYyeMoii KOMIeTeHIIUT HaunmenoBanue
P (WIM ee 4ACTH) OLIEHOYHOI'0 CpeaCTBA
5 IK-11 Tecmosvie 3a0anus

Bonpocul k 3auemy
Ilpaxmuueckue pabomot Nel-8

7.2. TunoBble 3a1aHUsI HJIM HHbIE MAaTEePHAJIbl, HEOOXOAMMBbIE IJIs1 TEKYIIero KOHTPOJIs

7.2.1. OT4eTnl 10 NPAKTHYECKHM padoTaM

(HaumeHosanue oYeHOYHO20 cpedcmea)

Tunossle NpuMepsbI 3a1aHUM

[IpakTuyeckast padbota 1. OCHOBBI TPOEKTUPOBAHUS HEUPOCETEBBIX APXUTEKTYP

Leap padoTsl: HanmucaTh MporpaMmy Ha s3bikax Python u R, BemonHsromniyo noctpoenue
u oOyueHHe HEHWPOHHBIX CETeH NPSAMOro pPacHpPOCTPAHEHHS, PEUIAIONIYI0 33Ja4yll OWHAPHOW |
MHOTOKJIACCOBOM Kjaccu(UKaIuu (BHIOOPKH MOJTYUYEHBI OT MperoaaBaTes), Tpedyercs moaooparth
0€3M30BITOUHYIO ApPXUTEKTYpy CeTH, paboTamomield ¢ JOMYyCTUMBIM ypPOBHEM OINUOKUA H
BU3YaJIM3UPOBATh IpoIecc 00yUyeHus Mojenell. Pe3ynbraTel paboThl IPUBECTU B OTUETE.

Oo01mee 3a1anue (CKBO3HAsA 3a/1a4a)

B pamkax pgaHHON mpakTHYecKod paboThl HEOOXOAMMO pa3padoTaTh IPOrpaMMHEIE
pemeHuss Ha s3plkax Python m R st co3manus HelipoceTeBBIX MoOJENEH, pelaolmX 3agadd
kinaccupukanuy. B xadecTBe JaHHBIX JUIsI OOYYEHHS W TECTUPOBAHHS HCIIOJIB3YIOTCS BBIOOPKH,
IIPEIOCTABIICHHBIE MTPENOAABATEIEM.

Tpebyercs:

Peanu3oBaTh  HeHMpoceTeBYI0  apXWTEKTypy JJs  pelleHus 3agad  OuWHapHOW W
MHOTOKJIACCOBOM KJIacCHU(DUKAIIHH.

[Tono6pathk onTHMasbHbIE FHIIEPIApaMETPbl MOAEIH, MUHUMU3UPYS U30BITOYHOCTD CETH.

OOyuuTbh MOJIEIb U OLIEHUTH €€ MPOU3BOIUTEIBHOCTh HA TECTOBBIX JIAHHBIX.

BusyanusupoBath mnporecc oOydeHuss mMojenu (rpadukud HW3MEHEHHs (QYHKLUUU MOTEpb,
METpPUK Ka4yecTBa U T.1I.).

[TonroroBka qaHHBIX:



3arpy3uTte BEIOOPKY, IPEIOCTABICHHYIO IpenoaBaresieM, B cpeay pa3padbotku (Python mnum
R).

PaznenuTe naHHbIe HAa 00YYarOIIYIO U TECTOBYIO BbIOOpKH B cooTHOomeHnH 80/20.

[IpoBenuTe mnpenBapUTEIbHYIO OOpaOOTKY JaHHBIX (HOpManu3alus, KOJIUPOBaHUE
KaTeropuaJIbHBIX MPU3HAKOB U T.1.).

Co3nanne HeMpOCETEBOM apXUTEKTYPHI:

Ucnonesys 6ubnuoreky TensorFlow/Keras (Python) unm ananoruuneie HHCTpYMeHTHI (R),
CO3/IaliTe HEMPOHHYIO CETh MPSIMOTO PACIIPOCTPAHEHHUS.

Jns OuHapHOW KJIacCHU(HKAIMK MCIONB3yHTEe CUTMOUAAIBHYIO (DYHKIMIO aKTUBAIlMM Ha
BBIXOIHOM CJIO€ U OMHAPHYIO KPOCC-IHTPOIHIO B KauecTBE (DYHKIUU TOTEPb.

J711 MHOTOKJIACCOBOM KiTacCU(UKAIIMM MCIIONB3yHTe softmax-(hyHKIMIO Ha BBIXOAHOM CIIO€
U KaTeropHajbHYI0 KPOCC-3HTPOIIHIO B KauecTBe QYHKIUH MTOTEPb.

Hacrpoiika runepnapaMeTpos:

Onpenenure KOJIMYECTBO CKPBITHIX CIIOEB M HEUPOHOB B KaXOM CJIO€.

Bribepurte GpyHKIMN aKTUBALUU sl CKPBITHIX cl0€B (Harpumep, ReLU).

VYcranoBute ckopocTh o0ydenus (learning rate) u pasmep Oarua (batch size).

OOyueHune Moaenu:

OO0yuuTe MOzENIb Ha 00yUaroIel BEIOOPKE.

Hcnonp3yiiTe MeTos 00OpaTHOrO paclpoCTpPaHEHHUs OLIMOKH NSl KOPPEKTHPOBKH BECOB
CeTH.

Coxpanute 3HaueHHU (PYHKIMM MOTEPh U METPHUK KauecTBa (TOYHOCTh, F1-Mepa u T.1.) Ha
Ka)KIIOM dIoXe.

Onenka Mozenu:

[TpoBepbTe MPOU3BOAUTEIHHOCTH MOJIENIN HA TECTOBOM BHIOOPKE.

PaccunTaiite MeTpuku KadecTBa (TOYHOCTh, NOJHOTa, Fl-mepa) nnst OuHapHOil U
MHOTOKJIACCOBOM KJIacCHU(DHUKAITUN.

Busyanuzanus pe3yiabTaToB:

[Toctpoiite rpaduku n3MeHeHus QyHKIUU TOTeph Ha 00y4JaroIel ¥ TECTOBOM BHIOOPKAX.

Busyanusupyiite H3MeHEHHME METPHK KadecTBa (HampuMep, TOYHOCTH) B Ipolecce
00yueHusI.

[Ipy HeoOXOAMMOCTH TMOCTPOHTE MaTpHily OMHMOOK s aHauu3a pe3ysbTaToB
KJ1acCU(pUKaIUU.

JlokyMeHTupoBaHue:

Co3zmaiite 0T4eT 0 IPOJIeITaHHOM paboTe, BKIIFOYAIOIIUI OMMMCAHUE BCEX ITAMOB BHITTOJTHCHHS
3aJaHusl.

JloGaBbTe wnmtocTpanuu (rpaduku, 1MarpaMMbl, CKPUHIIOTHI KOJA).

TpedoBanus k opopmireHHnIO
OTtueTr JOKEH cojepXaTh MOApoOHOe omucaHue (BKIoYas wunoctpauuu). OTuér 1o
MIPAKTUYECKOMY 3aHSITHIO BBIIOJIIHAETCS Ha cTpaHulax ¢popmara A4 B 3JIE€KTPOHHOM BHUJIE.
[Ipu odopmiteHnH 0TUETa UCTIONB3YETCS CKBO3HAsA HyMepalus CTPAHUL], CUUTAst TUTYJIbHbBIN
JIMCT TepBOM cTpaHuleld. HoMep cTpaHUIbl HA TUTYJIBHOM JIUCTE HE CTaBUTCSA. HoMepa cTpaHuULbI
CTaBATCA I10 LEHTPY BBEPXY.
[Tpu odopmiennn oTuéra coOII0AATH ClEayIOMNe TPeOOBaHUS:
e Jlyis 3ar0JIOBKOB: MONY>KUPHBIN pU@T, 14 0T, HEHTPUPOBAHHBIMH.
e JIns OcCHOBHOIO TekcTa: HEXXUPHBINA mpUdT, 14 0T, BEIpaBHUBAHUE IO IIUPUHE.
e Bo Bcex cayuasx tun mpugta — Times New Roman, orctyn a63ama 1.25 cwm,
ITOJIYTOPHBIN MEXIyCTPOYHBIN HHTEPBAJI.
o Ilona: neBoe — 2 cM, ipaBoe, BEpXHEE U HUKHEE — | cM.

IIpouenypa oueHuBaHus
OrneHka BBIMOTHEHHON MPAaKTUYECKOM pabOThI TPOBOAUTCS MO CIAEAYIOLIUM KPUTEPUSIM:



Hanuune Beeil cymecTBeHHOM nHpopManuu o padore

TOYHOCTH ¥ MOJIHOTA MPEIOCTABIISIEMBIX CBEICHHI

HenpotuBopeunBOCTh MPUBOAUMOM HH(pOpMALIUN

[IpaBMIIBHOCTH MHTEPHPETAIMII U BEIBOJIOB, KOTOPBIE C/IETIaHbI IO pe3yJibTaTaM padoThI
CreneHpb AOCTHXKEHHS 00yUYaIOIIMMCS TIOCTaBICHHOM LIEIH

O60CHOBaHHOCTH MPUMEHSAEMOTO PEIICHUS

I'pamMOTHOCTB (coaepxKaTeabHast) UCIIOb3yeMbIX (POPMYITHPOBOK

NV hAE LD —

Kpurepun onenkmu:

Kputepun orieHKH 3a OTYETHI MO MIPAKTHUYECKUM paboTtam 1-6:

. Pabora BbIMOJHEHA B MOJIHOM 00beMe C COONIOJEHHMEM HEOOXOIUMOM
MOCNIE0OBATEILHOCTH JCHCTBHI; aKKypaTHO, YETKO W 0e3 OMMOOK BBIMOJIHUI OTYET, BBIBOJ
WCUEPIBIBAIOIIMNA M JOKa3zaTesdbHbIM. [Ipu 3ammTe oT4eTa OTBETHJI HAa BCE BOMNPOCHI MO TEME;
XOPOIIIO0 OPUEHTUPYETCS B MaTepHale, yMeeT ONpeAeuTh B3aUMOCBSI3bh (JaKTOPOB U UX BIUSHUE HA
KOHEYHYIO I1eJTb, yMEET TpapuIecKi 0TOOPa3UTh BaKHEHUITHE (HYHKITMOHATBLHBIC 3aBUCHUMOCTH — 8-
10 6amioB

. Pabora BbIMOJHEHA B MOJIHOM O00BeMEe C COONIOJEHHMEM HEOOXOIUMOH
MOCIIE0BATEIHLHOCTH JICHCTBUH; CTYICHT 0€3 OIMMOOK BBIMTOIHUI OTUYET, BHIBOJI MCUEPIIHIBAIOIIIUH.
[Ipu 3amuTe oTuyeTa XOpomio pa3dupaercs B Marepuase, HO HE YBEPEH W HEIMOJIHO OTBEYAeT Ha
Bonpockl. CrOCOOHOCTh K OOOOIICHHUIO MPUYMHHO-CIEACTBEHHBIX CBsI3el BaXHEUIIUX (PakTopoB
BBIp)XEHA HEJIOCTATOYHO — 5-7 0aIoB;

. PaboTa BBINIOJIHEHA HE ITOIHOCTBIO, HO OOBEM BBINOJHEHHOM YacTH TaKOB, 4YTO
MO3BOJIICT TIOJIYYUTh MPABWIBHBIE PE3YJIBTaThl W BBIBOJGI, BBHIMIOJHEH C HECYIICCTBCHHBIMU
3aMeuyaHUsAMH. BrIBoJ 0 paboTe He pacKpbIBaeT CyTH paboThl. BrajgeHne MOHATHITHBIM anmapaToM
TEMbI HEIOCTAaTOUHBI — 3-4 0aJlIoB;

. CTyneHT BBIOTHWI paboTy HE TMOTHOCTHIO MM 00bEM BBITIOTHEHHOW YacTH padOThHI
HE TIO3BOJISIET C/IeIaTh MPaBUIBHBIX BBIBOJOB. B OoTBeTax Ha BOMPOCH eCTh rpyObie ommoOku. Het
3HAHUS MPUHIUIHAATHHBIX TEOPETUYECKUX MOJIOKEHUN TeMbl —1-2 Oana

Kputepun omieHKH 3a OTYETHI M0 IPAKTHYECKUM paboTtam 7, 8:

. Pabora BbIMOJHEHA B MOJIHOM 00beMe ¢ COONIOJEHHMEM HEOOXOIUMOM
MOCTIE0OBATEILHOCTH JCHCTBHI;, aKKypaTHO, YETKO U 0e3 OMMOOK BBIMOJIHUI OTYET, BBIBOJ
WCUEPIBIBAIOIIMNA M JIOKa3zaTesdbHbIM. [Ipu 3ammTe oT4eTa OTBETHJI HA BCE BOMNPOCHI MO TEME;
XOPOIIIO0 OPUEHTUPYETCSl B MaTepHale, yMeeT ONpeAeuTh B3aUMOCBSI3h (JaKTOPOB U UX BIUSHUE HA
KOHEUYHYIO 1171, YMEET rpaduyuecku OTOOpa3uTh BakKHEHITHE (YHKIIMOHATBHBIC 3aBHCHMOCTH —
13-15 Gamnos

. Pabora BbIMOJHEHA B MOJIHOM O00BeMEe C COONIOJEHHMEM HEOOXOIUMOH
MOCIIE0BATEIHHOCTH JIEHCTBUH; CTYACHT 0€3 OMMOOK BBITTOIHUI OTUYET, BHIBOJI MCUEPIIHIBAIOIIIUH.
[Ipu 3amuTe oTyeTa XOpomo pa3dupaercs B Marepuase, HO HE YBEPEH W HEIMOJIHO OTBEYAeT Ha
Bonpockl. CrOCOOHOCTh K OOOOIICHHUIO MPUYMHHO-CIEACTBEHHBIX CBsI3el BaXKHEUIIUX (PakTopoB
BBIpakeHa HemocTaTouHo — 10-13 Gamnos;

. PaboTa BBINIOJIHEHA HE ITOIHOCTBIO, HO OOBEM BBINOJHEHHOM YacTH TaKOB, YTO
MO3BOJISIET TIOJYYHTh MPABWIBHBIE PE3yJbTaThl M BBIBOJBI;, BBIMOJIHEH C HECYIIECTBEHHBIMU
3aMeuyaHUsMH. BeIBoJ o paboTe He pacKpbIBaeT CyTH paboThl. BriajgeHne MOHATHITHBIM anmapaToM
TEMBI HETOCTATOYHEI 4-9 0allIOB;

. CTyneHT BBIOTHWI paboTy HE TOTHOCTHIO MM 00bEM BBITIOTHEHHOW YacTH padOThI
HE TI03BOJISIET CJENaTh MPaBIIBHBIX BBIBOJOB. B 0TBeTax Ha BOMPOCH! €cTh rpyObie ommOku. Her
3HAHUS MPUHIUITAATIBHBIX TEOPETUYSCKUX MONIOKEHUI TeMbl — 1-4 Garia

7.3. OueHo4Hble CpeaCTBA JIA NMPOMEXKYTOUYHON ATTECTAMH MO WUTOraM OCBOEHUS
AUCHHUIIMHBI



Bompoc Nel

Uro siBiiieTCsl OCHOBHOM 3a/jaueil HEMpOHHBIX ceTei?
A) XpaHeHue 1aHHBIX

B) O6paboTka u aHaNM3 JaHHBIX

C) [lepenada maHHBIX 11O CETH

D) Ynpasnenue 6a3aMu JaHHBIX

[IpaBuneHbI OTBET: B

Bompoc Ne2

Kakoii anroputwm yarie Bcero UConb3yeTcs uisd 00yueHHsI HEHPOHHBIX ceTei?
A) YKanuslii anroputm

B) Anroputm JlelKcTphl

C) O6parHOE pacipocTpaHEHUE OMNOKH

D) Anroputm Kpackana

[IpaBuneHsIil oTBET: C

Bompoc Ne3

Jliist uero ucnonb3yeTcs (GyHKIMS aKTUBAILIMKM B HEHPOHHOM ceTn?
A) Jlns xpaHeHus BeCOB

B) Jlnsa BBeieHUST HETUHEMHOCTH

C) s yckopeHus nepeaadn JaHHbIX

D) [lns yMeHbIlIEHUs pa3Mepa ceTu

[IpaBuneHbI OTBET: B

Bomnpoc Ne4

Kakas ¢pyHKIMS noTepb UCHOIb3YeTCsl TpH OMHAPHOH Ki1accupukanun?
A) CpenHekBaipaTUyHas OlIMOKa

B) bunapnast kpocc-aHTponus

C) Ab6comoTHas omroKa

D) Jlorapudmuueckas pyHKIUSI

IIpaBunbHbI OTBET: B

Bomnpoc Ne5

Kakoii Tun HepOHHBIX ceTel mpuMeHsieTcs A 00pabOTKU U300paKeHU?
A) PexyppeHTHbIE HEHPOHHBIE CETU

B) CBepTouHble HEPOHHBIE CETU

C) Pagnanwsubie cetn

D) [lepcenTpoHbl

[IpaBunbHbI OTBET: B

Bompoc Ne6

Yro takoe nepeoOyuenue (overfitting)?

A) YckopeHnue o0ydeHust MOAeTn

B) O0yueHne Ha HEJOCTATOYHOM KOJIMYECTBE JAHHBIX

C) CnumrkoM xopoliee 3aoMIHaHNE 00yYaroIINX JaHHBIX ¢ TTOTepei 00001aromniei CnocoOHOCTH
D) Ommbka B KoJie MporpaMmbl

[IpaBuneHeIil oTBET: C

Bomnpoc N7
Jnist gero ucnosb3yetcs oOyyarorias BeIOopka?
A) J1ns mpoBepku Mozenu



B) Jlnst oOyuenust moenu
C) s xpaHeHUs1 JaHHBIX
D) [Ins ynanenus ommOok
[IpaBunbHbI OTBET: B

Bomnpoc Ne§

Kakoii MeTos1 moMoraet 60poThes ¢ mepeodydeHneM?
A) YBenuueHue yucia cioeB

B) Dropout (npopexuBaHue)

C) YBenuueHue pazMepa JaHHBIX

D) YMmeHblIeHHE CKOPOCTH UHTEPHETA

[IpaBunbHbI OTBET: B

Bompoc Ne9

Yro nenaet onTUMHU3ATOP B HEMPOHHOM ceTH?

A) XpaHUT 1aHHbIE

B) Ympasnser apxuTekTypoit

C) O6HoBsIeT Beca Uil MUHUMU3ALUN (QYHKIUHU TOTEPh
D) Coznaet HOBbIE HEHPOHBI

[IpaBuneHsIil oTBET: C

Bompoc Nel0

Jlns Kakux 3a7a4 yalle BCEero MPUMEHSIOTCS peKYPPEHTHBIE HEHPOHHBIE ceTH?
A) O6paboTka n300paxeHui

B) O6paboTka mocnenoBareabHOCTEH (TEKCTHI, CUTHAIIBI)

C) Cxxatue maHHBIX

D) [lepenaua daiinos

[IpaBunbHbI OTBET: B

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlul

Cemectp 5
Ne
i Bonpocsl k 3auerty
1. | KakoBbl OCHOBHbBIE€ JOCTOMHCTBA HEHPOHHBIX CETEH?
2. | Kakue curHaibl MOXKHO KJIACCH(PHUIIMPOBATH C IOMOIIBIO OJJHOCIOHHOTO MepcenTpoHa?
3. | Ha3oBuTe OCHOBHOM alrOpuT™M OOyYCHHS HEHPOHHBIX ceTeh?
4. | C kako¥i 11es1bI0 B HEMPOHHBIX CETAX UCIOJIb3YyeTcsl (DYHKIUS OLIHOKHU?
5. | Ans yero B HEWPOHHBIX CETSIX UCIOJIB3YIOTCS] (PYHKIIMHM aKTUBAILIUH?
6. | MOXHO 11 TPOTECTUPOBATH OOYUEHHYIO HEMPOHHYIO CETh Ha TEX K€ TaHHBIX, HA KOTOPBIX
OBLJIO BBIITOJIHEHO 00y4YeHue?
7. | Kakoit HaOop JaHHBIX UCIIOJIb3YETCS AJIi MUHUMH3AUU epeoOydeHns U HaCTPOUKHU
rUIeprnapaMeTpoB HEHPOHHOM ceTu?
8. | CKOJIBKO CKPBITBHIX CJIOEB MOXKET OBITh Y HEHPOHHOMU ceTn?
9. | MOXHO JI1 C TOMOIIBIO HEHPOHHOM CEeTH PEeIIUTh 3a/1a4y KJIACCH(PHUKAINN, €CITH YHCIIO
KJ1accoB OoJibIie AByX?
10. | Jlns penieHus Kakod 3aJ1auM UCIIOJIb3YeTCsl OMHapHasi Kpocc-3HTponus?
11. | Iloyemy Ha IpaKTUKE CTOXACTUUECKUH IPaJUSHTHBIN CITyCK MOIy4aeT Ha BXOJ HeOOIbIINe
MIAaKEeThl, a HE BEChb HA0OP JTaHHBIX ?
12. | Ins yero HeoOXOAMM MapaMeTp BEIIMYMHA I1ara Ipyu 00yYeHUH HEMPOHHOW CETH METO0M

CTOXaCTHYECKOT'0 TPaJIMEHTHOrO ciycKa?




Bomnpocs! k 3auery

n/n
13. | 3agem HEOOXOAMMO MPEACTABIATH CIOKHYIO (PYHKIIMIO B BHJIE Tpada BEIYUCICHHN?
14. | KakoBbI OCHOBHBIE METO/IbI PETYIsipU3aIuu?
15. | YUro Takoe mpopexxuBaHue (AponayT) HEHPOHHOU ceTu?
16. | B yeM oTiinune METO/1a MOMEHTOB OT IPAAUEHTHOrO cIycKa?
17. | B yeM otiimune meroga HectepoBa oT MeTO/1a MOMEHTOB?
18. | ITouemy 60IbIIIOE KOJTUIECTBO HEHPOHOB B CKPHITOM CJIO€ MOXKET OBITh MPOOJIeMOit?
19. | KakoBbI METO/IbI PETYKIIUU CETU?
20. | C xako# 11eJ1bl0 He00X0IMMO HUCII0JIb30BATh METO bl PEAYKIIUU CETH?
21. | KakoB KJI104eBOM NMPHU3HAK CAMOOPTaHU3YIOIMIMXCS CEeTen?
22. | Kakoil anroputm KUCoJib3yercs Ajisi o0yueHus ceTeil ¢ camoopranuzanuei?
23. | Yro Takoe anroputm WTM?
24. | Kakue ¢hyHKIMHM cOoceCTBA UCTIONB3YIOTCS B aroput™Me KoxoHeHa?
25. | B uem cyTh atroputmMa HEMpOHHOTO Taza’?
26. | Jlns yero, B OCHOBHOM, IPUMEHSIOTCSI pEKYPPEHTHBIEC HEHPOHHBIE ceTh?
27. | KakoBa ctpykrypa cetu RMLP?
28. | KakoBa cTpykTypa cetu DapMaHa?
29. | Kakosa ctpykrypa cetu RTRN?
30. | Kakoii kiiacc HEHPOHHBIX ceTel MPUMEHSETCS ISl aHAJIM3a U300paKeHUI?
31. | Yro Takoe cBepTka? Hammmure hopmyiy.
32. | llepeuncanTe OCHOBHbBIE CBOWCTBA ONEpPALIUU CBEPTKH?
33. | Kakne OMOIMOTEKH HCTIONB3YIOTCS JIJIsl peai3aiii HEHPOHHBIX ceTe?
34. | Kakoit komannoii B Tensorflow 3amaercst onepariusi cBepTku?
35. | Kakas onepanusi, KpOM€ CBEpTKH, IPUMEHSETCSI B CBEPTOUYHBIX HEUPOHHBIX CETIX?
7.3.2. Kputepuu U HOpMbI OLEHKH
®opma
Cemectp NPOBCICHUN Kputepuu u HOpMBI OLIEHKH
NMPOMEKYTOUHOM
arrecTanuu
5 3auer (1o «3a4TCHOY 55 u Gonee 6aIOB
HAKOMUTEIbHOMY
peiiTHHIY) «HE 3aYTEHO» MeHee 55 OamioB




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHuK, yuyeoHOe

KoauuyecTBo B

Ne nocooue, yueOHo- HAY4YHOI
ABTOpBI, COCTABHTEH 3arsnaBue (3aroJioBoK) I'ox n3nanus
n/n MeTOaHYEeCKOe Mocodue, ounodamorexe /
NMPAKTUKYM, JIP.) HaumenoBanmne I6C
1. | B. C. PocroBieB HckyccTBeHHBIE HEMPOHHBIE CETH Y4eOHoe mocodue 2023 OBC «Jlanby
2 | A. B. Cupuuenko HckyccTBEHHBIE HEUPOHHBIE CETH [IpakTukym: yueOHOE 2022 OBbC «JIanp»
nocodue
3 MEPEBO/JI C AHTIIUHUCKOTO Hetiponnsie cetu B Matlab OBC «Jlanby
peBO p YueOHOe mocobue 2017
A. A. Macnos
8.2. /lonoiHMTEILHAS JIMTEPATYPA
Tun (yuyeOHMK, yueOHOe KosaunyecTBO B
Ne nocodue, yue0HO- T'on HAYYHOI
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJi0BOK)
n/n MeTOoAnYecKoe nmocoomue, M3IaHNUSA ouoanortexe /
NPAKTHKYM, JP.) HaunmenoBanue 96C
1. | A.b. bapckuii BBeneHne B HEHPOHHBIE CETU YueOHOoe mocobue 2016 ObC «Jlanb»
2 ®. B. ®wnunmos MopenupoBaHrue HEUPOHHBIX CETEH Y4eOHoe mocodue 2019 OBC «Jlanby
rTyOOKOTO 00YyUYCHUS
3 | I'. K. benoseposa, /. M. Heuerkas noruka u HEeHpPOHHBIE CETH VYyebHoe mocobue 2017 OBC «Jlanby

Ckynanes, 3. A. KoHoHOoBa




8.3. Ilepeuens nmpogeccMOHAIBHBIX 0a3 JAHHBIX U HH()POPMANUOHHBIX CIPABOYHBIX
cucTeM
Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHbII
pecypc] —  Springer International Publishing AG, 2020. Pexum gocTtynma K KypH.:
http://link.springer.com . — 3ari. ¢ 3kpaHa
Poccuiickas acconmariusi HCKyCCTBEHHOT'O MHTEIICKTa [ DNeKTpoHHBIH pecypce], 2019 — URL:
http://raai.org/
http://ransmv.narod.ru/ — Poccuiickasg acconpainsi HEYSTKUX CUCTEM U MATKHUX BBIYHCICHHUH.
http://www.makhfi.com/KCM intro.htm — BBenenue B MoaenupoBaHue 3HAHUH.
ObC «Jlanby:
3BC "ZNANIUM.COM";
9BbC “IPRbooks”.

8.4. IlepeyeHb NPOrpaMMHOro obecrevdeHust

Ne Hanvenosanue MO PexkBHU3UTHI z[orosi)pa
n/n (nata, HoMep, CPOK eHCTBHS)
1. | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEHCTBUS — OECCPOYHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
AercTBHs — 0eCCpPOYHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeicTBUS — 6eCCPOIHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition NEHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakt Ne 727 ot 20.07.2016, cpox
AcademicEdition neiicTBUs — 6eCCPOUHO

3. | Python cBoboaroe 110

8.5. Onucanune MaTepHaAJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM I OCYLIEeCTBJICHUA
00pa30BaTeJIbHOIO NPOLECCa MO JUCHHUIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, J1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB /1151 IPOBeIeHUs!

n/m | NMpakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMeELIEeHUH VI CAMOCTOATEIbLHOM

pa6oThl 00y4aomuxcs (HoMep ayJAuTOPUN)

IlepeyeHb OCHOBHOTO 000OPYI10BAHUS

Komnbrotepnsiit knacc. YueOnas ayauropust | Komnetorep (Monutop 197, cuctemHbII
JUTSL TIPOBEICHUS 3aHATUH JIeKIIMOHHOTO THma. | 0ok Pentium (R) Dual-Core E5500 2,8
YueOnass aymgutopust s nposeneHus | GHz /4 Gb /500 Gb), cTonsl yueHndeckue
3aHATUH CEMHUHApCKOro THMa. Y4yeOHas |, CTOJNbI  KOMIBIOTEpHBIE ,  CTOJ
1 | ayauropust Ans TPOBEACHUS JIAOOPATOPHBIX | MPEMOAABATENLCKUANM,  CTYNbS,  JIOCKa
pabor. YueOHasi ayauTOpus il KypCOBOTO | ayAMTOpHasi(MenoBas)

MPOEKTUPOBAHUS  (BBIMOJHEHUS KYPCOBBIX
pabor). YueOHast ayIuTopust ISl TPOBEACHUS
TPYIIOBBIX u WHIVBUIYAIbHBIX



http://raai.org/

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKUX U
ApP. 00bEKTOB /1151 IPOBeIeHUs!
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA,
MOMeIEeHUM JJIs1 CAMOCTOATEIbHOM
padoThI 00yYaIuxcs (HOMep ayJAuTOPHH)

IlepeyeHb OCHOBHOTO 000PY10BAHUS

KOHCYNbTallMii  YueOHass ayauTopus JUIs
IIPOBE/ICHMS 3aHATUI TEKYILLEro KOHTPOJIS U
npomexkyTounoi arrectaiuu. (YJIK-401).

KomnerorepHslii kinacc. YueOHas ayauTopus
JUIs. IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA.
YyeOnass  ayautopust Uid  TPOBEACHHUS
3aHATHH CEMHUHApCKOro Thma. YyeOHas
ayJIMTOpUsl ISl TIPOBENEHUS JabOpPaTOPHBIX
pabot. YueOHast ayauTopHsl A KypCcOBOTO
MPOEKTUPOBAHUSA  (BBIMOJIHEHUS KYyPCOBBIX
pabor). YueOHast ayIuTopust JUIsl TPOBEACHUS
TPYIIOBBIX u WHIAUBUAYaIbHBIX
KOHCYJbTAllMi ~ YueOHas ayauTopus JJis
MPOBEJCHUS 3aHATUN TEKYIIero KOHTPOJIA U
npoMexyTouHoi arrectanuu. (YJIK-402).

Cucremnsle  Omoku  (HP  ProDesk),
MOHUTOpHI (Samsung), kommyrtarop (D-
Link), crTombl  ydYeHWYECKHE,  CTOJIBI
KOMITBIOTEPHBIE, CTYJIbA, JI0CKa
ayJuTOpHasl.

KowmmbrotepHsiii knacc. YuebHas ayauTopus
JUIs. IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA.
YyeOHass ayautopust Ui TPOBEACHHUS
3aHATHH CEMHUHApCKOTO THma. Y4eOHas
ayMTOpUsl ISl TIPOBENEHUS JabOpaTOPHBIX
paboT. YuebHast ayquTopHsl A KypCcOBOTO
NPOEKTUPOBAHUSA  (BBIMOIHEHUS KYPCOBBIX
pabor). YueOHast ayuTopust Jisi TPOBEACHUS
TPYIIOBBIX u WHIUBUAYATbHBIX
KOHCYJNbTallMil ~ YueOHass ayauTopus JJis
MPOBEJCHUS 3aHATUN TEKYIIero KOHTPOJIS U
npomexyTouHoi arrectaruu. (YJIK-407).

Komnbrorep (MonuTOop Samsung Sync
Master 943n 19” , cucremusnlii 010k Intel
(R) Core 2 Quad 2,40 GHz 1 Gb), cTomsl

nmabopaTtopHble, CTyJIbs , JOCKa 3-X
CEKIIMOHHasI(MeJIoBas), CTOJ
IIPENO1aBaTEIbCKU .

VYuebHass  ayauTopuss AN HPOBEACHUS
3aHATUA  JIGKIMOHHOTO  Tuma. YueOHas
ayIuTopus  JUIl  IIPOBEIEHUS  3aHATUH
CEMHUHApPCKOro Tuna. YueOHas ayAuTopus JUis
KypCOBOTO IPOEKTUPOBAHUS (BBIMOJIHEHUS
KypCcOBbIX paloT). YueOHast ayauTopus IJis
IIPOBEJEHUS IPYNIIOBBIX U MHAMBHUIYaJIbHBIX
KOHCYJIbTAallMi. YdueOHas ayauTopus s
IIPOBEJCHUS 3aHATUN TEKYLIEr0 KOHTPOJI U
npomexyTounoi arrectaruu. (YJIK-418).

Cromnsr YYEHUYECKUE JIByXMECTHBIC
(MOHOOJIOK), JTOCKa ayauTopHas 3-X
CEKI[MOHHAS (MenoBasi), CTOT
[IPENOIABATENILCKUN , CTYJIbs, IPOEKTOP
Acer

[lomemieHue Ui caMOCTOSITENBHONH paboThI
ctyaenTos (I'-401)

CTOJ'ILI, CTYJIbSl, KOMIIBIOTCPBI

[Tomemienne s CaMOCTOSITENBHONH pabOTHI
obyuaromuxcs (C-401).

[xads! 115 TOKYMEHTAIUH, TOCKU
MarHMTHBIE, CTOJIBI MIUCHMEHHBIC, CTOJIBI
KOMITBIOTEPHBIE
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