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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn A'H.
Bnageney MamoHTOB A.U.
HpeHOI[aBaTeJIL WaeHTuduraTop R4598743d-MamontovAl-34471f6] MaMOHTOB
(1OJKHOCTB) (moxnuce) (pacuudpoBka
TIO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K M @
06Pa30BaTeHBH0H Bnageney Yepenoea M.®. T
HpOFpaMMBI WaeHTuduraTop 926787 7e-CherepovaMF-dbb9bfl qepeHOBa
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH Bnageney 3ybkoe I1.B.
BBITYCKaOIIEH Kadeapsl Viaermadwratop R4920bC6T-ZUbKovPV-8172426C I1.B. 3ybxoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGen pa3pabaTbiBaTh U UCCIAEAOBATH MAaTEMAaTHIECKHUE MOJICIIH €CTECTBO3ZHAHUS U
TEXHOJIOTH, a TAK)KE OCYIIECTBIISITH UX KOMIBIOTEPHYIO peain3aiiio
N]I-1 leMOHCTpHUpYET 3HAHUE COBPEMEHHOTO MAaTEMaTUUYECKOTO aIlapara, UCIoJIb3yeMOro
MIPU MAaTEMATUYECKOM U KOMITBIOTEPHOM MOJCIUPOBAHUU
N]I-2 BeiOupaeT cOBpeMEeHHbIC HHCTPYMEHTAJIbHBIC CPEJICTBA M TEXHOJIOTHH JIJIS PeaTn3aIiiu
WH(OPMAIIMOHHBIX U MATEMATHUECKUX MOJIEIIeH
N]I-5 [IpumMeHseT MaTeMaTHYEeCKUE METO/IbI UCCIICIOBAHMS M KOMITBIOTEPHOTO
MOJICIIMPOBAHUS JUIsl PEIICHUS MPUKIIATHBIX 3a/1a4

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. bubnuoTekn 41T MAIIMHHOTO O0YUYEHUS ¥ aHATU3 PaboThl TOMCKOBOTO poOoTa
(KonTpoawpHas pabora)
2. Monenu mamunaaoro ooyyenus (Kontposnbnas pabora)
3. OcHOBHBIE aNTOPUTMBI KJIACCU(PUKAIIUU U KJIACTEPU3AINH U JPYTHUE AITOPUTMBI
MaruHHOTO 00yueHus (KontponbsHas padbora)
4. ITpuHIMIBI KITACCU(PHUKAIIMU U PACTIO3HABAHUS B METPHUYECKHUX MTPOCTPAHCTBAX
(KontponpHas pabota)

BPC aucuunjavHbl

I cemectp
Beca KOHTpOIBHBIX MeponpUsITHiL, Y0
HNunekc KM- | KM- | KM- | KM-
Paspen nucuumnianHb KM: 2 3 4 6

Cpox KM: 4 8 12 15

OTanel IPOEKTOB MAIMHHOTO O0yUYeHUsi: COOp TaHHBIX,
MOJIEJTMPOBAaHUE U Pa3BEPTHIBAHNE

OTalbl MMPOCKTOB MAIIMHHOTO OGy‘-ICHI/IHZ C60p JaHHBIX,

MOJICTTMPOBAHHE M Pa3BEPTHIBAHUE ¥
Knaccudukanus u pacrno3HaBaHie B METPUIECKUX

IPOCTPAaHCTBAX

Knaccudukanus u pacrno3HaBaHie B METPUIECKUX 4
IPOCTPAaHCTBAX

OCHOBHBIE aJITOPUTMBI KJIacCU(UKALIUHN U KJIacTepU3aLuU 1
JpYTHe alrOpUTMbl MAITIUHHOTO O0YYEeHHUSI

OCHOBHBIE aJITOPUTMBI KJIacCU(UKALUHN U KJIacTepU3aLUU U
JpYTHe alrOpUTMbl MAITUHHOTO O0YYEeHHUSI




bubnuoTexu 1y1si MAaIIMHHOTO O0y4YeHUS

bubnuoTexu 1y1si MAaIIMHHOTO O0y4YeHUS

MGTOI[BI CO31aHHA ITIOMCKOBBIX CUCTCM

MeTOI[BI CO31aHHA ITIOMCKOBBIX CUCTCM

HeiipocereBbie Mmoaenu

HeiipocereBbie Mmoaenu

MO[[eJII/I MAalnIuHHOT'O 06yquI/1$1 B OHOJIOTHH U MCOULINHE

MO[[eJII/I MAalnIuHHOT'O 06yquI/1$1 B OHOJIOTHH U MCOUILINHE

CikaTtue JaHHBIX B MalllUHHOM 06yT-IeHI/II/I

CkaTtue JaHHBIX B MalllUHHOM 06yT-IeHI/II/I

Bec KM:

25

25

25

25

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
[1K-1 UA-1nk1  HemoHcTpupyer | 3HaTh: [TpuHIMTIBL KTacCU(BUKAIIMNA U PACTIO3HABAHMS B METPUIECKUX
3HaHHE COBPEMEHHOTO | OCHOBHbBIE aJITOPUTMbI npoctpaHcTBax (KonrposnbHas padora)
MaTeMaTU4YEeCKOro amnrnapara, | Kiaccu(ukauuy u OCHOBHBIE aJITOPUTMBI KJIacCU(UKAITUH U KIACTEPU3ALUHU U APYTHe
UCIIOJIb3yEeMOr0 IpU | KJIacTepU3aLUu U Ipyrue aJIrOpuT™Mbl MainHHOTrO 00y4yeHus (KontponbHas pabota)
MaTeMaTUYECKOM U | aNIrOpUTMBl MAITTHHOTO
KOMITbIOTEPHOM o0yueHus
MOJIEJTUPOBAaHUU MPUHITUIBI KITaCCU(PUKAINN
U pacro3HaBaHUs B
METPUYECKHUX
IIPOCTPAHCTBAX
IK-1 N JI-2mx-1 Bribupaer | YMmeTs: bubnuoTtexu 1151 MaIMHHOTO OOYYEHUSI M aHAJIU3 pabOTHl TOMCKOBOTO
COBPEMEHHBIE NpUMEHATh OnbaroTeku 11t | podorta (KonTponbHas pabota)
UHCTPYMEHTAJIbHBIE MAIIMHHOTO O0yYEeHUS U
CpeACTBa U TEXHOJOIUHU JJIS | aHAJIU3UPOBaTh paboTy
peanuzanuu IIOMCKOBOTO po0oTa
UH(POPMALIMOHHBIX u
MaTEMaTHYECKNX MOJENIEeH
I1K-1 NJ-5nk-1 [Tpumensiet | YMeTs: Mopenu mammaHOro ooyuenus (KonrponbsHas pabora)
MaTeMaTHYeCKUe  METOMABI | IPUMEHSTh MOJIEIN
UCCIIEIOBAHMS U | MAIMHHOTO O0Y4eHUs s
KOMITHIOTEPHOTO pelIeHrs MPUKIaIHbIX 3aa4
MOJICIUPOBAHUS JUIst
peneHus NPUKIIATHBIX
3a1a4




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-2. IlpyHuMnbI KJIaccu(puMKaU U PAClO3HABAHUS B METPHYECKHX MPOCTPAHCTBAX

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsl KOHTPOJHLHOr0 Meponpusatus: I[IpoBoauTcs Ha MNpPaKTHUYECKOM
3aHATUH, MPOJOJKUTENLHOCTD BBINMOMHEHUS paboThl 40 MuHyT. CTyneHTaM BbIIAETCS HECKOJIbKO
BAPUAHTOB 3aIaHUM

Kpartkoe cogep:xxanue 3aganus:
B pabote mpoBepsieTcs 3HaHWE TPUHIIAIIOB KIacCH(DHUKAIINKN U PACIIO3HABAHUS B METPHUCCKUX
MIPOCTPAHCTBAX

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: NMPUHIUIBI KIacCUPUKALIUU 1.Yto Takoe rumoreza KOMIakTHOCTH?
M pacno3HaBaHHUS B METPUUYECKUX 2.IlepeuncnuTe YeThIpE BUAA MEP CXOJICTBA
MIPOCTPAHCTBAX 3.Uto Takoe JuHeHas pematomas ¢yHKIus?

4.IlpuBenute MpuMep BEIOOPKH, JJISI KOTOPOU HEIB3S
IIOCTPOUTD JTUHEUHYIO PA3ACIAIOLLYIO THIIEPIIOCKOCTD
5.Yro Takoe nepcentpoH?

6./11s1 KaKuX TUIOB 3371y HY>KHbI HHTEJUIEKTyaJlbHbIE
CUCTEMBI?

7 ITpuBenure npumep o0ydeHUs C yUUTEIEM
8.ITpuBenure npumep o0ydeHus 0e3 yauTenst

9.Y9t0 noHnMaeTcs noj TEpMUHOM TOUHOCTb IIPH OLIEHKE
KadecTBa KiaccupuKaIuu?

10.Kaxue sTans! npoeKTOB MalIMHHOTO 00yueHust Bbl
3Haete?

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOpaHO BepHOE HANpaBlIeHUE JIJIS pEIIeHHs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-3. OcHOBHBIC AJITOPUTMBI KJIACCH(PMKALMY U KJIACTePU3aLMU U Apyrue
AJITOpUTMbI MAILIMHHOTI'O oﬁyqemm

®opmbl peaju3anum: buners (MMCbMEHHBIH OIPOC)




Tun KoHTpPoAbHOTr0 MeponpusitTus: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHHs] KOHTPOJBLHOr0 MeponpusaTHsa: [IpoBoguTCS HA NPAKTUIECKOM
3aHATUH, MPOJOJKUTENLHOCTD BBINMOMHEHU paboThl 40 MunHyT. CTyneHTaM BbIIAETCS HECKOJIBKO
BAPUAHTOB 3aIaHUM

Kparkoe conepxanue 3a1aHus:
B paGote npoBepsieTcs 3HaHUE OCHOBHBIX aJITOPUTMOB KJIacCU(UKAIIUH U KIaCTEPU3ALUHU U

JIPYTUX aITOPUTMOB MAIIUHHOTO 00Y4YEeHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTb:  OCHOBHBIE  QJITOPUTMBI 1.0Onumute GaitecoBCKuii Ki1accupuKaTop

KJaccu(uKaluy U KiacTepu3aluu 2.0numure Ki1accuukarop Ha 6a3e 1epeBbEB PEeLICHUN

U JpyTHUe ajaropuTMbl MAIIMHHOIO 3.0nuumTe METO1 OIIOPHBIX BEKTOPOB

o0yueHus 4.0nuimuTe uepapxuyecKyro KIacTepUu3aLnio
5.0nunyTe MHOrOMEPHOE IIKaJIUPOBaHUE

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. bu0auorexn i MAIIMHHOTO 00y4eHHs M aHAJIHM3 PadoThl MOMCKOBOro podoTa

®opmbl peanuzanuu: buners! (MMcbMeHHBIH onpoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpoueaypa mnpoBeaeHMsl KOHTPOJBHOrO0 MeponpusatHsa: IIpoBoauTcs Ha INPAKTHYECKOM
3aHATUH, MPOJIOJDKUTENBHOCTh BBINOIHEHUS paboThl 40 MuHYT. CTyA€HTaM BbIIAETCS HECKOIBKO
BAPUAHTOB 3aIAHUHN

Kpartkoe cogep:xxanue 3aganus:
B pabote npoBepsieTcss yMeHUE TPUMEHATh OMOJIMOTEKH 711 MAIITMHHOTO O0yUCHHUSI |

aHaAJTM3UPOBaTh pabOTy MOMCKOBOTo podoTa

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: TpPUMEHSITh OUOIHOTEKU 1.3anumure KoMaHIy, ONMPEISISIONIYI0 MacCuB Numpy,

Ui MalIUHHOTO  OOy4YeHUss u coctosmui u3 ’1emenToB 0,1,2,3,4,5.

AHATU3UPOBATH paboty 2.3anummre KOMaHAy 75 BBIBOJA HA SKpaH

MMOMCKOBOTO poOoTa n300pakeHHs image ¢ ToMoIIbio 6nbmuoTexu matplotlib
3.3anumure KoMaHay, 100aBISIONIYIO B MOJIEINb
HEWPOHHOM CETH, COCTABJICHHYIO C IIOMONIbIO




OoubmmoTeku keras, TOJIHOCBS3HBIN CIIOH C pa3MEPHOCTHIO
BBIXOJIHOTO TIpocTpancTBa 10 u pyHKIMEN aKTHBAIUN
softmax

4.3anuiure KOMaHay JAJs IPOTHO3a 3HAYCHUS
nepeMeHHoi y _model 1o skcniepuMeHTalIbHBIM TaHHBIM,
MIPEACTABICHHBIM IIEPEMEHHON Xtest, HCIIOIB3YIOIIYIO
y’)Ke 00y4eHHYIO Ha JaHHBIX 00ydJaromiel BHIOOPKH
Mozens model, co3aaHHyI0 ¢ TOMOIIBIO OMOIMOTEKN
scikit-learn

5.3anumuTe KOMaHy JUisl MOAKIIOYEHNS MOYJIA NN U3
oubnuorexku PyTorch

6.CocTaBbTe JBa IPEATIOKECHHUS, SIBISIOLIHECS
PEJIEBAHTHBIM U HEPEJIEBAaHTHBIM OTBETOM Ha 3aIpoc
"3HaK TOYKa C 3anaToun"

7.CocraBbTe /iBa MPEAJIOKEHUS, B KOTOPBIX YaCTOTa
ynoTpeOJIeHHs CJIOBA “TIPUBET’ pazHast

8.CoctaBpTe Ta0NHILYy, 10 BEPTUKAIIA KOTOPOi OyIyT
BBIIIMCaHbI 3 MEPBBIX CaiiTa U3 BbIAAYU TOUCKOBOMI
CHUCTEMBI 110 3aMpocy “CI0KEHUE MATPHIL’, a 110
rOpU30HTaNU (HaKTOPHI paHXUPOBAHUS, KOTOpbIe Bl
CUMTAETE MOBIUSABLUIMMH HA PELLICHUE TOUCKOBOI
CUCTEMBI O PaH)KMPOBAHUHU, U OlleHEHHbIe Bamu
3Ha4YeHus TuX (pakTopo. B Tabnuiry oOs3aTeIbHO
BKJIIOUHTE KaKOH-HUOYAb MOBEACHUECKUN (haKTOp
paHXUpPOBaHUS

9.YenoBek mocae10BaTEIbHO BBOAUT B MOMCKOBYIO
cucTeMy 3arpockl “MockBa kade u pecTopaHsr”,
“MockBa By3bl U YHUBEPCUTETHI , “MOCKBa IJIaBaHHE B
OacceitHe” 1 u3y4aeT HHPOPMAIIUIO TI0O HUM. 3aTeM
10JIb30BATENb BBOJUT B IOMCKOBYIO CUCTEMY CIIOBO
“cranunons!”. IIpeasioxkure NOMCKOBYIO MOJICKA3KY,
YUUTBIBAIOILYIO IEPCOHANIBHBIE MPEATIOYTEHHSI TOTO
10JIb30BATESL.

10.CocTaBbTe TEKCT, ABJISAIOIUIACS TOMCKOBBIM CLTAMOM
110 3a1pocy “npuBer’.

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinoanenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-6. Moaesid MAIIUHHOTO O0yYEeHUs

®opmbl peajau3anum: bunersl (MMCbMEHHBINA OIPOC)

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBegeHMs KOHTPOJBHOIO MeponpuaTHsa: [IpoBoauTcs Ha NPaKTUYECKOM
3aHATUH, TPOJIOJDKUTEIBHOCTD BBIOJIHEHUST paboThl 40 MuHyT. CTyAeHTaM BBIIAETCS HECKOJIBKO
BapMaHTOB 3aJaHUI

Kpartkoe conep:xanue 3aganus:
B pabote npoBepsieTcsi yMeHHE IPUMEHSITh MOJEIU MAIIMHHOTO O0yYEeHHUS ISl pelIeHHUS
MPUKJIAHBIX 33]1a4

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTb: NPUMEHATh MOJIEIH 1.Bbruuciure 3HaY€HHS, KOTOPbIE BBIIAIOT (PYHKIUU
MAIIMHHOTO OOy4YeHMs JUIs akTuBaluu relu, curmonsa u tanh npu noxy4eHuu B KauecTse
peleHus NPUKIAgHbIX 33134 aprymenTa yucia 0.5

2.3anumure KoMaHay, 100aBISIONUN B MOJIEb CBEPTOUHOM
CETH, COCTABJIICHHYIO C MOMOIIIbI0 OubimoTteku keras, cioit 2D
cBéptku ¢ 32 BxoanbMu QuuibTpami (filters), pynkunei
aktuBamu relu, pasmepom siapa 3*3, npuHUMaroNIMii B
KauecTBe BXOAHBIX TaHHBIX RGB-n300paxkenus pasmepa
28*28.

3.3anumnTe KOMaHay, J00ABISIONIYI0 B MOJENb HEHPOHHOM
CEeTH, COCTABIICHHYIO C IMOMOIIIbI0 OnbmoTeku keras, cioi
LSTM c 128 BHYTpeHHUMH y3/1aMH

4.3anumure KOMaHay, 100aBIIAIONLYIO B MOJI€Ib HEHPOHHOM
CETH, COCTABIIEHHYIO C MOMOIIbI0 Onbnuoreku keras, cioi
SimpleRNN, Bbixom0M KoTOpOro Oyner 2D TeH30p pazmepa
(batch_size, 128)

5.3anumunTe KOMaH1y, J00aBISIOUIYIO B MOJIEIb
TpaHchopMepa, COCTABICHHYIO ¢ TOMOIIBI0 OMOINOTEKH
keras, CJIOM MHOT'OI'0JIOBOI'O BHUMAHMUS C YHUCJIOM T'OJIOB
paBHbM 2 1 Key dim=2.

6.3anummTe KOMaHIy, KOTOpasi C MOMOIIbIO0 OMOIMOTEKH
deepchem co3naér rpadoByr0 CBEpTOUHYIO MOJIENH C OJTHUM
BBIXOJHBIM 3HAUEHHUEM I KaKJ0ro odpaslia, yka3as, UTo 3TO
perpeccuoHHast MoieTb U KOdppHUIHeHT uckimodenus 0.4
7.3anumunTe KOMaH1y, MO3BOJISIIOILYIO UCIIOIb30BaTh
rpadoBblil puyepaiizep npu 3arpy3ke HabOpa JAHHBIX O
PacTBOPUMOCTH € TTOMOIIbI0 OnbmoTeku deepchem.
8.3anuiunTe KOMaHay, J00ABISAIONIMNA B MOJIENIb CBEPTOYHOM
CETH, COCTABJICHHYIO C MOMOIIbI0 OnbimoTekn keras, cioit 1D
cBEPTKHU ¢ 16 BxoausiMu punbTpami (filters), pyHkiueit
akTuBauuu relu, pasmepom snpa 10, npuHUMarOmuii B
KaueCTBE BXOAHBIX JAHHBIX BeKTOpa pazmepoM (101,4) c
JTaHHBIMU 0 (paxTope cBs3biBanus JUND nns 22-i
XPOMOCOMBI.

9.3anumuTe KOMaHIy, 70OABIISIONINI B MOJIENb CBEPTOUHON
CETH, COCTABIIEHHYIO C MOMOoIIbI0 Onbnuoreku keras, cioit 2D
cBépTkU ¢ 15 BxoanbmMu Guuiibtpami (filters), pynkuneit
aKTUBaIMH relu, pa3mepom aapa 5 U marom cBEPTKH 2,




MPUHUMAIOIEH B Ka4eCTBE BXO/IHBIX JaHHBIX CEphIe
nzo0paxenus pazmepom (520, 696) ¢ pororpadusmMu KIETOK,
MOJIyYEHHBIMH C TIOMOIIbI0 MUKPOCKOIIa?

10./laHbl TpU KapTUHKHU ¢ U300payKEHUSIMH TJIA3HOTO JHA
nanueHToB. CTOUT BOIIPOC O COCTABICHUU IPOIPAMMBI,
KOoTopasi Oy/IeT paclo3HaBaTh MO MOJOOHBIM KAPTHHKAM
3a0oneBanue. CocTaBbTE MEPBOHAYAIBHBIN 3aIIPOC O TOM,
Kakasg UMeHHO HHpopMaryst BaMm Hy»XHa 111 OCYIIECTBICHHS
pa3paboTKu IPOrpaMMBI.

11.Nmeetcs BeIOOpKa, pa3eiieHHAs Ha J1Ba Kinacca K; =
{(0,0,0), (1,0,0), (1,0,1), (1,1,0)}; K, =

{(0,0,1), (0,1,0),(0,1,1),(1,1,1)}. YMeHbIIHTE Pa3MEPHOCTh
IIPOCTPAHCTBA IPU3HAKOB.

12.0Opranu3zanus npoaa€t KkBapTupbl. IMEIOTCs 3aBUCUMOCTH.
ITnomane

10 kB. M. - kynuim 1

20 xB. M. - Kynuiu 4

30 kB. M. - Kynuiau 3

40 kB. M. - Kynuiu 1

Orax

S - Kynuiu 3

6 - kynuu 3

7 - xynunu 3

Kakue u3 mapameTpoB miomap, 3tax Bel Obl pekoMeH10BaIn
MCIIOJIb30BaTh IIPU MIPOTHO3UPOBAHHH CIIPOCA HA KBAPTUPHI T10
pe3ysibTaTaM JIaHHbIX 3aBUCUMOCTEN?

13.]Ba K1acTepa paszielieHbl KpuBoi y = x2. Beinuiure
(GbopMyIIbl, MO3BOJISIFOIINE YIIPOCTUTH MOJIEND, ClIEIaB
KJIaCTEPhl TMHEWHO Pa3qeIUMbIMU.

14.HeilpoH ocyecTBIsIET BBIYMCIEHUS 110

dopmymne f(x,y) = th(—0.18120981x — 0.29043840y).
Kak usmensitcs uncna B popmyse, ey NpuMEHHUTh
KBaHTOBaHHUE cleayromuM oopazom. 1 Baavane
npeoOpazoBats, —0.18120981, —0.29043840, x, y ucnonn3ys
int8 (muamnason -128 no 127), a 3aTem ucnonb3oBath float16
Juig aprymenTa th?

15.EcTtp mporpamma, peanusyromias BbIYUCIEHHUS C TOMOIIbIO
HeliponHoi cetn BERT. CocraBbTe muian paboT no
JUCTUIUISIIIAN.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 33]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
10




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Bomnpoc 1. Tpaucopmepsr

Bormpoc 2. Knaccudukatop Ha 6a3e 1epeBbeB PEIICHUI
Bompoc 3. Kakoii ko npaBuibHbIN?

a. from tensorflow import keras

b. from numpy import keras

c. from pandas import keras

d. from sklearn import keras

IIpoueaypa npoBenenust

DK3aMeH MPOBOJIUTCS B MUChMEHHO-ycTHOM (opme. Ha moaroroBky orBera naercs 60 MUHYT.
Kpome otBeTa Ha Bompockl OuieTa, CTYIASHT H0HKEH OTBETUTh HA JIOTIOJHUTEIbHBIE BOIPOCHI.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuaukarop: MJ1-1nk-1 JleMoHCTpUpyeT 3HaHUE COBPEMEHHOTO
MaTeMaTUYECKOr0 armapara, HiCIoJib3yeMOro Npyu MaTEMATHYECKOM H KOMITbIOTEPHOM
MOJICJINPOBAHUU

Bonpocsl, 3aganus
1.9Tansl NPOEKTOB MAIIMHHOIO 00y4eHUs: cOOp TaHHBIX, MOJICIMPOBAaHKE U pa3BEPTHIBAaHUE
2.MopaenupoBanue 00bekTa. Mepsl cx0/IcTBa 00BEKTOB U UX COBOKYITHOCTEMN
3.HekoTopele anropuTMsel KJIacTEpU3ALUU
4.Pemaroniue GyHKIMH U UX cBOMCTBA. Pacrno3HaBaHue TMHENHO pa3/ieIMMbIX 00pa3oB
5.IlepcentpoH - MaTeMaTH4ecKas MOJIENb BOCIIPUATUS HHPOPMALIUK MO3TOM
6.MeTo mOoTeHIMANbHBIX (PYHKINN
7.I'panueHTHbIE METOBI TOCTPOCHUS PELIAIONNX (HYHKIUN
8.ITocTpoenue pemraronieit GyHKIIUA METOJOM MUHUMHU3AINHA CPEIHEKBAPATUYHON OMTMOKH
9.baiiecoBckuil Ki1accupuKaTop Ui TEKCTOB U U300pakeHU
10.Knaccudukarop Ha 6aze 1epeBbeB penieHun
11.MeTtoz onOpHBIX BEKTOPOB
12.Meton k 6nmxaiiiux coceneit
13.Nepapxuueckas KiacTepu3anus
14. TemaTnueckoe MOIEIMPOBAHUE
15.JIarenTHOE pasmerenue upuxie
16.HeorpunarensHas MaTpudHas (pakTopu3anus
17.MHOroMepHo€ HMIKaIUPOBAHHE
18.TecToBBIi MOAXO K paCliO3HAaBAHMIO. | [pMHITMI KOHEYHOW TOMIOJIOTHH

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.B mammmHHOM 00yYE€HUH pacCMaTPUBACTCA:
OTBeTsI:
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a. o0ydenwue 0e3 yuutens, b. o0yuenue 6e3 yueHnka, c. ooydenue 6e3 yaeOHukoB, d. oOydeHue
0e3 yuuiuia.
BepHnbrii oTBeT: a. o0yueHue 6e3 yaurens
2.IlepcenTpoH mpeacTaBiseT COOOM:
OTBeTHI:
a. ONOPHBIN BEKTOP, b. METPHUKY, C. HEUPOHHYIO CETh, d. METO/ MOTEHIIMAJIOB.
BepHbplil OTBET: €. HEUPOHHYIO CETh
3.AAropUTMOM KJIacTepHU3alUHU HE SABIISETCS:
OTBeThI:
a. IOPOTOBBII alNroputMm, b. anroput™ EBkiinaa, ¢. alropuT™ MakCUMaIbHOTO PaccToOsiHuUs, d.
ITOPUTM K cpeHuX.
BepHnsriii otBeT: b. anroputm EBkinna,
4.Pa3nensroias IOBEpXHOCTh HE MOXKET OBITh:
OTtBeTsI:
a. cepoii, b. KOHTUHYYM-THIIOTE30M, C. TNIOCKOCTHIO, d. TUTIEPOOTIONIOM.
BepHblii 0TBET: b. KOHTUHYYM-THIIOTE30i],
5.Anroput™m oOy4deHuUs NepCcenTpoHa
OTtBeTsI:
a. Bceraa cxoauTes b. Bcerna pacXxoIuTes C. CXOUMCS, TOJIBKO €CITH 3a/1a4a JIMHEHHO
pazaenuma
BepHbIi1 OTBET: C. cXOAMMCS, TOJIBKO €CIH 3a7a4a JIMHEWHO pa3feuma
6.Kakoii u3 cienyronmx MEeTo10B OTHOCUTCS K 00Y4YEeHHUIO 0€3 yUnuTes
OTBeTHI:
a. OaifecoBckuii Kitaccudukarop b. kmacrtepusanus MeTooM k cpennux ¢. meton k
Onmxkaiiiux cocenei d. MeTo1 OIOPHBIX BEKTOPOB
Bepwnbiii oTBeT: b. kiacrepuzaius MeToaoM k cpeaHux

2. Komnerenuust/Muauxarop: N/1-2nk-1 BeiOupaer coBpeMeHHbIE HHCTPYMEHTAJIbHBIC CPEACTBA U
TEXHOJIOTUH [T peaan3alui HHPOPMALMOHHBIX U MaTEMAaTHUYECKUX MOJIeIen

Bonpocsl, 3aganus
1.bubnuoreka TensorFlow
2.bubnmnoreka Keras
3.bubnuorexka Numpy
4.bubnuoteka Scikit-Learn
5.bubnuoreka PyTorch
6.bubnnorexa Matplotlib
7.bubnuorexa Pandas
8.bubnuoreka Natural Language Toolkit
9.bubnmnorexa DeepPavlov
10.bubanorexa Natasha
11.MeTo/bI CO3/1aHMS TOMCKOBBIX CHCTEM
12.3anummTe KoMaHy, J0OABIISIONIYIO B MOJIETTh HEHPOHHON CETH, COCTABIICHHYIO C
MOMOIIBI0 OMOINOTEKH Keras, MOIHOCBSI3HBIN CIION C pa3MEPHOCTBIO BBIXOJHOT'O IPOCTPAHCTBA
10 1 pynkumei akruBanuu softmax
13.3anumuTe KoMaHy JAJis IPOTrHO3a 3HaYeHUs nepeMeHHoi y_model mo
OKCTIEpUMEHTAIBHBIM JJAaHHBIM, TIPEACTABICHHBIM NIEPEMEHHOHN Xtest, CTIONB3YIONIYIO yXKe
00y4YeHHYIO Ha JaHHBIX 00ydJaromeil BeIOOpkH Mojienb model, co3aHHyI0 C TOMOIIBIO
oubmmorexu scikit-learn
14.3anumuTe KOMaHy Ui HOJKIIOUYEHUS Moy s nn u3 Oubauorexu PyTorch
15.YenoBek nocienoBaTebHO BBOJUT B OMCKOBYIO CUCTEMY 3ampockl “MockBa kade u
pecropanbl”, “MocKBa By3bl U YHUBEPCUTETHI, “MOCKBa MJ1aBaHKe B OacceiiHe” u u3ydaer
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UH(OPMALIKIO IO HUM. 3aTEM I10JIb30BaTeNb BBOJUT B TOMCKOBYIO CUCTEMY CJIOBO “‘CTaJIMOHBI .
[IpennoxuTe MOMCKOBYIO MOJCKA3KY, YYUTHIBAIOIIYIO IEPCOHAIbHBIE MPEATIOYTEHUSI TOTO
10JIb30BATEIS.

16.CocTaBbTe TEKCT, SIBJSIONIUNACS MOUCKOBBIM CIIAMOM I10 3apocy “NpUBET .

MaTepI/IaJIbI AJIA MIPOBEPKU OCTATOYHBIX 3HAHUH
1.Kakoit ko1 mpaBUIbHBIN?
OTBeETHI:
a. from tensorflow import keras b. from numpy import keras c. from pandas import keras d.
from sklearn import keras
Bepnsiii otBeT: a. from tensorflow import keras
2.Kaxoii KoJ1 IpaBUIbHBIN?
OTBeTHI:
a. from numpy.naive_bayes import GaussianNB b. from pandas.naive_bayes import
GaussianNB c. from sklearn.naive_bayes import GaussianNB d. from torch.naive_bayes import
GaussianNB
Bepusliii otBet: c. from sklearn.naive bayes import GaussianNB
3.Kakoii ko1 npaBUIbHBINA?
OTBeTHI:
a. import numpy.nn as nn b. import pandas.nn as nn c. import scipy.nn as nn d. import torch.nn
as nn
Bepusriii otet: d. import torch.nn as nn

3. Komnerenuust/Unaukarop: NI -5nx-1 [Ipumenser MareMaTnuecKre METOIbI HCCIICIOBAHUS U
KOMITHIOTEPHOTO MOJICTTUPOBAHMS IJIs1 PEIICHUS PUKIAIHBIX 33724

Bonpocel, 3a1anus
1.HelipoHHble ceTu ¢ psMOil CBSI3bIO
2. Anroput™m 0OpaTHOTO pacpoCTPaHEHUs! OLINOKU
3.CBEpTOUHBIE CeTH
4.PekyppeHTHBIE CeTH
5.LSTM u GRU
6. Tpancdopmepsl
7.Ilpumenenne Moieieil MalIMHHOTO 00Y4YEeHUSI B MOJIEKYJISIPHON XUMUU
8.Ilpumenenune Mozenei MalMHHOro 00yueHust B OMopu3nke
9.IlpuMenenne Mojieneil MalMHHOTO O0yYeHUsI B TECHOMUKE
10.IIpumeHneHue Moienel MallimHHOTO O0YYEeHUsI B MUKPOCKOITUU
11.ITlpuMenenune Moaenei MalMHHOTO 00y4eHUs! B MEIULINHE
12.IIpenBapurenbHas o0padoTka 06pa3oB. OTOOp MPU3HAKOB U MPe0Opa3oBaHKE KIACTEPOB
13.1lenounciaeHHbIE MOJIENN. AJITOPUTMBI Pa3/IeICHUs] U PACcIIO3HABAHUS
14. JIncTrILISIYS 3HAHUH
15.CocraBbTe TabnuIly, 10 BEPTUKAIU KOTOPOH OyAyT BBINKUCAHBI 3 MIEPBHIX CaiiTa U3 BbIJAUU
MOUCKOBOW CHCTEMBI O 3aIPOCy “‘CIOKEHHE MATpHIl”’, a 10 TOPU3OHTAIN (HAKTOPHI
pPaHmXUPOBaHUS, KOTOpbIe BBl cunTaeTe MOBIMSBIIMMHA Ha PEIICHHE TOUCKOBOW CHCTEMBI O
paHXUPOBAHUH, U OlleHEHHbIe Bamu 3HaueHus 3tux akropos. B Tabiauiuy obs3arenbHO
BKITIOYHTE KaKOH-HUOY/Ib TOBEICHUECKUI (PAKTOP paHKHUPOBAHUS
16.3anumuTe KoMaHy, 100aBISIOMINN B MOJIENTb CBEPTOUYHOM CETH, COCTABICHHYIO C
nomoInbio 6nbnuoTeku keras, cimoit 2D cBéptku ¢ 32 BxonupiMu ¢punsTpamu (filters),
¢dynkuueit akrupanuu relu, pazmMepom siipa 3*3, npUHUMAIOIIKI B KaUeCTBE BXOHBIX JJAHHBIX
RGB-u3o00paxenwus pazmepa 28*28.
17.3anumuTe KoMaH1y, 100aBISIONIYIO B MO/I€Th HEHPOHHOM CETH, COCTABICHHYIO C
nomouibto 6udnnoreku keras, cinoit LSTM ¢ 128 BHyTpeHHUMH y371aMu
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18.3anumuTe KomMaH1y, J0OABISIONIYIO B MOIETh HEHPOHHOMN CETH, COCTABICHHYIO C
nomotnbio 6nbdnuoTexu keras, cimoit SimpleRNN, Beixomom kotoporo Oynet 2D TeHzop
pa3mepa (batch_size, 128)

19.3anummure kKomMaHay, 100aBISIONIYIO B MOJIENb TpaHCPOpPMEPa, COCTABICHHYIO C TOMOIIbIO
6ubmmorexu keras, cioii MHOTOr0JIOBOTO BHUMAHHMS C YMCIIOM rojioB paBHbIM 2 u Key dim=2.
20.3anummmTe KoMaHIy, J00aBIISIOIIMI B MOJIeNIb CBEPTOUYHOMN CETH, COCTABIICHHYIO C
nomoIpio 6ubnroreku keras, cioit 1D cBépTku ¢ 16 Bxoanbimu Gruibtpamu (filters),
dbyHkueit aktuBamuu relu, pazmepom sapa 10, npuHUMAKONINI B Ka4eCTBE BXOIHBIX JAHHBIX
BekTopa pazmepom (101,4) ¢ nanasivu o Gaxrope cBsizbiBanusg JUND st 22-if XpOMOCOMBI.
21.3anummuTe KoMaHIy, 700aBIISIONINI B MOJIENIb CBEPTOYHON CETH, COCTABJICHHYIO C
nomoIpio 6ubnroreku keras, cioit 2D cBéptku ¢ 15 Bxonubimu punsTpamu (filters),
dbyHKMeN akTuBauu relu, pa3mepom sapa 5 U marom cBEPTKHU 2, MPUHUMAIOIIEH B KaUecTBe
BXOJIHBIX JaHHBIX cepble n300paxenus pazmepoM (520, 696) c poTtorpadusimu KIeToK,
MOJIyYEHHBIMH C TIOMOIIbI0 MUKPOCKOIIa?

22.J1aHbI TPU KaPTHHKH ¢ U300paKEHUSMU TIIa3HOTO JHA ManueHTOB. CTOUT BOIPOC O
COCTaBJICHUH MPOTPaMMBbl, KOTOpasi OyIeT paclo3HaBaTh MO MOJA00HBIM KapTHHKAM
3a0osieBanue. CocTaBbTe EPBOHAYAIBHBIN 3aIIPOC O TOM, Kakasi UMEHHO nHpopManus Bam
HY>KHA JJI51 OCYIIECTBIECHUS pa3padOTKH IPOTPAMMBI.

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.B HelipOHHOH ceTH 3HaHuE Beca U CMELICHMSI Ka)KI0T0 HEUPOHA SIBIISIETCS CAMBIM Ba)KHBIM.
Ecnu BbI MOXeTE KaKUM-TO 00pa3oM MOJIY4YUTh [IPABUIIBHOE 3HAUEHHE BECa U CMELLCHUS IS
KaXJI0r0 HEHpOHa, Bl MOKETE alllPOKCUMHUPOBATH JIt00yt0 (pyHkIMI0. Kakoi my4muii cnoco6
MOJIOUTHU K 3TOMY?

OTtBeTsI:
a. Ha3znaubTe cinyvaiiHble 3HaYCHUS U MOJIUTECh bory, 4To0bl OHU OBUIH TIPaBHIBHBIMH D.
ITouck Bcex BO3MOXKHBIX KOMOMHaIMI BecoB U cMeleHuii, TOKa Bbl HE MOIy4UTe JTydlliee
3HayeHue c. ITepaTUBHO MPOBEPUTH MOCIIE MPUCBOEHHUS 3HAYECHH I, HACKOJIBKO JAJIEKO Bbl
HaXOJUTECh OT JYYLINX 3HAYE€HUI, 1 HEMHOTO U3MEHUTh [TPUCBOCHHbIE 3HAYECHUsI, YUTOOBI
caenath ux jay4dnie d. Hu oguH U3 BellienepeyncieHHbIX

BepHsiii o1BeT: ¢. MITepaTUBHO IPOBEPUTH I1OCIIE IIPUCBOCHUS 3HAYEHUMN, HACKOJIBKO

JaJeKo Bel HAXOAUTECH OT JTy4YIIMX 3HAYEHU, © HEMHOT'O H3MEHUTD ITPUCBOCHHBIE

3Ha4YeHUs1, YTOOBI C/IENaTh UX JIy4llle
2.Kakwue nBa Tuna HevpoceTeit 31ech?

OtBeTsI:
a. buonornyeckue HEWPOHHBIE CETU U UCKYCCTBEHHbIE HEWPOHHBIE ceTu b. ['eonornueckue
HEHUPOHHBIE CETU U UCKYCCTBEHHbIE HEMPOHHBIE CETH C. XMMUYECKHUE HEHPOHHBIE CETU U
O6uosnorudeckue HelipoHHble ceTd d. XuMHUeckre HEHPOHHBIE CETH U I€0JIOTHYECKUE
HEHUPOHHBIE CETH

BepHsii oTBeT: a. bruosornuyeckne HEHPOHHBIE CETH U UICKYCCTBEHHBIE HEMPOHHBIE CETH
3.Ilpu ucrionb30BaHUM aIrOpUTMa 0OPATHOTO PACIIPOCTPAHEHUS OIIHMOKU:

OtBerTsI:
a. HeHpOHHAsA CeTh CXOAUTCS, KOTJ1a OIIMOKA MPOBEPKU OCTAETCsl HU3KOM, a MPUMEpHI
00y4eHHs He BBI3BIBAIOT 3HAUUTEIbHBIX U3MEHEHHH B BECax CETU. b. HEHPOHHAs CEeTh
CXOJ/IUTCS, KOTJIa OIIMOKA MPOBEPKU OCTAETCS BBICOKOM, a TPUMEPHI 00YUEHUS HE BBI3BIBAIOT
3HAYUTENIbHbIX U3MEHEHUH B BecaxX CeTH. C. HEHPOHHAsI CeTh CXOAUTCS, KOIla OLInOKa
IPOBEPKH OCTAETCS HU3KOM, a mpuMephl 00y4eHHsI BBI3bIBAIOT 3HAUUTEIbHbIE H3MEHEHHS B
BECAxX CETH.

BepHblii oTBeT: a. HEHPOHHAS CETh CXOAMUTCS, KOT/Ia OUIMOKA IPOBEPKU OCTAeTCsl HU3KOM, a

MpUMepbl 00YUEeHUs HE BbI3bIBAIOT 3HAUUTEIbHBIX U3MEHEHHH B BECaX CETH.
4.]1na anroput™Ma 0OpaTHOT'O PaCIPOCTPAHEHUSI HAM HYXKHA:

OTBeThI:
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a. muddepenmupyemas pynkuus, b. e nuddepenunpyemas GyHKIHS, C. MBI MOKEM
HCITOJIH30BaTh JTHO0YI0 QYHKIIUIO.
Bepuslii otBeT: a. muddepeniupyemas GyHKIus,
5.IIponeccom 0OydeHHsI HEHPOHHOM CETH HA3bIBAIOT:
OTBeTHI:
a. Tpoliecc MoJICTPORKH BECOBBIX KO3 GUIIMEHTOB ceTH b. mporecc moadopa BXOIHBIX JaHHBIX
C. IIporece Moa00pa apXUTEKTYphI ceTH d. mpoIriecc NOACTPOUKH KOJINYECTBA CKPBITHIX CIIOEB
BepHnblii 0TBeT: a. mponecc noACTPOMKU BECOBBIX KOA((DUIIMEHTOB CeTH
6.HeiipoHbI ckaibIBaOTCA BMECTE, 00pasys ceTh, KOTOpPask MOXKET ObITh UCIOIb30BaHA JJIs
anmnpokcumManuu 1o6oi pynkuuu. Korna mMoaens HeHPOHHOM ceTH CTAHOBUTCS MOJIEIbIO
ri1yookoro o0yueHus?
OTtBeTsI:
a. Korna Bl no6aBmnsiere 60bIiIe CKPHITHIX CIIOEB U YBEIMYUBACTE TTyOMHY HEHPOHHOU CeTH
b. Koraa cymectByet 6osiee BpIcOKasi pa3MepHOCTh AaHHbIX ¢. Koraa npobiema 3akitouaercs B
npo0iieMe pacro3HaBanus n3oopaxenuit d. Hu ogun n3 HUX
Bepnpiii otBet: a. Korna Bel no6apmnsiere 60bliiie CKPBITHIX CIOEB M YBEIHMYHUBAETE
TIIyOWHY HEUPOHHOU CETH

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acTb 3a/laHusl BbINOJIHEHA BepHO. Ha Bompock! yriyOaeHHOro ypoBHS AaHbI
HEBEPHBIE OTBETHI

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaysibHO-pEHTHMHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOMINX

16



