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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. PTIK-1 CriocoGeH pa3pabaTpiBaTh H UCCIEI0BATh MATEMAaTHYECKUE MOJIEIIH €CTECTBOZHAHUS U
TEXHOJIOTH, a TAK)KE OCYIIECTBIIATh X KOMIBIOTEPHYIO peaTnu3aifio
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 MATEMATHYECKUX MOJIeNIeH
N]I-5 [IpumMeHseT MaTeMaTHYEeCKUE METO/IbI UCCIICIOBAHMS M KOMITBIOTEPHOTO
MOJICIIMPOBAHUS JUIsl PEIICHUS MPUKIIATHBIX 3a/1a4

N BKJIFOYACT:
AJISI TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. bubnuoTexn 111 MaIMHHOTO 00yUYEHUS ¥ aHAITU3 PaboThl TOMCKOBOTO PoOOTa
(KonTpoawpHas pabora)
2. Monenu mamunaaoro ooyyenus (Kontposnbnas pabora)
3. OcHOBHBIE ANTOPUTMBI KJIACCH(PUKAIIUU U KIACTEPU3ALUU U IPYTHE aITOPUTMBbI
MaruHHOTO 00yueHus (KontponbsHas padbora)
4. ITpuHIMIb! KIacCUpUKAIMU U pACIIO3HABAHUS B METPUYECKHUX 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
PIIK-1 N-1pnk-1  JemoHcTpupyer | 3HaTh: [TpuHIMTIBL KTacCU(BUKAIIMNA U PACTIO3HABAHMS B METPUIECKUX
3HaHHE COBPEMEHHOI0 | MPUHLUIBI Ki1accupukanuu | npocrpanctBax (KonTponsHas pabota)
MaTeMaTUYECKOTIo almapara, | U paclio3HaBaHUs B OCHOBHBIE aJITOPUTMBI KJIacCU(UKAITUH U KIACTEPU3ALUHU U APYTHe
UCIIOJIb3yEeMOr0 IpU | METPUYECKUX aJIropuT™Mbl MaminHHOTO 00yueHus (KoHtposibHas pabora)
MaTeMaTUYECKOM U | IPOCTPAaHCTBAX
KOMITbIOTEPHOM OCHOBHBIE aJITOPUTMBbI
MOJCIINPOBAHUN KJIacCU(pUKALUU U
KJIacTepU3alluu 1 Ipyrue
ITOPUTMBI MAIIUHHOTO
o0OyueHus
PTIK-1 N JI-2prik-1 Bribupaer | YMmeTs: bubnuoTtexu 1151 MaIMHHOTO OOYYEHUS ¥ aHAJIU3 padOTHl 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
PIIK-1 NJ-Sprik-1 [Tpumensiet | YMeTs: Mopenu mammaHOoro o6yuenus (KontponbsHas pabora)
MaTeMaTHYeCKUe  METOMABI | IPUMEHSTh MOJIEIN
UCCIIEIOBAHMS U | MAIMHHOTO O0Y4eHUs s
KOMIIBIOTEPHOTO pelIeHus MPUKIaIHbIX 3324
MOJICIUPOBAHUS JUIst
peleHus NPUKIIATHBIX
3a1a4




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

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

@opmbl peasu3anun. bunetsl (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsl KOHTPOJHLHOr0 Meponpusatus: I[IpoBoauTcs Ha MNpPaKTHUYECKOM
3aHATUH, MPOJIOJKUTENLHOCTD BBIMOIHEHUS paboThl 40 MunyT. CTylneHTaM BbLAAETCS HECKOJIBKO
BAPHUAHTOB 3aIAHUMN

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 KOMHakTHOCTU?
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./l KakuX TUIIOB 3a7a4 HYXKHbl HHTEJJIEKTYaJIbHbIE
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

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: ONeHKa "HeyI0BIETBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJTU TIPEUMYIIIECTBEHHO HE BBITIOJTHEHO




KM-3. OcHOBHBIE AJTOPUTMbI KIACCH(PUKAIME M KIACTEPU3ANUN U IPyTrue
AJITOPUTMbI MAIIIMHHOTO 00y4YeHHUs

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsi KOHTPOJBLHOr0 Meponpusatus: I[IpoBoauTcs Ha MNpPaKTHUYECKOM
3aHATUH, MPOJOJKUTENILHOCTD BBINMONMHEHUS paboThl 40 MuHyT. CTyaeHTaM BbIIAETCS HECKOJIBKO
BAPUAHTOB 3aIAHUM

Kpartkoe cogep:xxanue 3aganus:
B paGote npoBepsieTcs 3HaHUE OCHOBHBIX aJITOPUTMOB KJIacCU(UKAIIUH U KIaCTEPU3ALUU U
JIPYTUX aITOPUTMOB MAIIUHHOTO 00Y4YEeHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh:  OCHOBHBIC  AJITOPUTMBI 1.OnumuTe 6aifecoBckuil kitaccuduxarop

KJaccu(UKauu ¥ KIacTepH3aluu 2.0numute Kiaccuurarop Ha 0a3e 1epeBbEB PEIICHUN

U JIpyrue ajaropuTMbl MaIIMHHOTO 3.0numuTe MEeTo/ ONIOPHBIX BEKTOPOB

o0y4eHus 4.0numuTe HepapxuiaecKyro KIacTepU3aluio
5.0nuimmuTe MHOrOMEPHOE HIKAJIMPOBAaHHUE

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. budauoreku A1 MAIIMHHOIO 00y4eHHMs M AaHAJIN3 PadoThl IOMCKOBOr0 PodoTa

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMs KOHTPOJBHOIO MeponpuaTHsa: [IpoBoauTcs Ha NPaKTUYECKOM
3aHATUH, MPOJIOJHKUTENBHOCTh BBINOJIHEHUsT paboThl 40 MuHyT. CTyJAeHTaM BBIIAETCS HECKOJIBKO
BAPUAHTOB 3aIaHUHN

Kpartkoe cogep:xxanue 3aganus:
B pabote npoBepsieTcs yMeHUE TPUMEHATh OMOJIMOTEKH 711 MAIIMHHOTO O0yUCHHUSI U
aHATM3UPOBATH pabOTy MOUCKOBOTO poboTa




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: NpPUMEHATH OHOIMOTEKH
JUIi  MAIIMHHOTO  OOYyYeHHs W
aHATU3UPOBATh paboty
HIOMCKOBOTO poboTa

1.3anumure koMaHay, OIpEaENSIONly0 MaccuB Numpy,
cocTosmui u3 ’31emenToB 0,1,2,3,4,5.

2.3anumure KOMaHAy JJs BIBOJA HAa SKpaH
n300pakeHHs image ¢ oMoIIbi 6nbauoTexku matplotlib
3.3anummre KOMaHay, JOOABIAIONIYIO B MOJIEINb
HEHPOHHOM CeTH, COCTaBJIEHHYIO C IOMOIIbIO
oubnmoreku keras, MOJHOCBS3HBIN CIIOM ¢ Pa3MEPHOCTHIO
BBIXOJTHOTO TIpocTpancTBa 10 1 pyHKIIMEH akTHBAIIUN
softmax

4.3anumure KOMaHIy AJs IPOTrHO3a 3HaYEeHUs
nepeMeHHol y _model 1mo sKkciepuMeHTAIbHBIM TAHHBIM,
IIPEJCTAaBICHHBIM IIepeMeHHON Xtest, HCIOIb3YIOLIYI0
y’ke 00y4eHHYIO Ha JAHHBIX 00y4aroiei BEIOOPKU
Mozeib model, Co31aHHYI0 ¢ TOMOIIBIO OMOINOTEKH
scikit-learn

5.3anuimunTe KOMaHay Ul MOJKIOYEHUS MOAYJIA Nn U3
o6ubmmorexku PyTorch

6.CocTaBbTe JBa IPEATIOKECHHUS, SIBISIONIAECS
pesIeBaHTHBIM U HEpPEJIEBAHTHBIM OTBETOM Ha 3aIpocC
"3HaK TOYKa C 3ansaTon"

7.CoctaBbTe /1Ba NPEJIOKEHHs], B KOTOPBIX 4acTOTa
ynoTpeOsIeHHs CJIOBA “TIPUBET’ pazHast

8.CocraBbTe TabnuIly, IO BEPTUKAIN KOTOPOH Oy1yT
BBIIIMCAHbI 3 MEPBBIX CaiiTa U3 BbIAAYU TOUCKOBOMI
CUCTEMBI 10 3apocy “cloKEeHUE MaTpHUIl, a [0
rOpU30HTANIU (GAKTOPbI paHXUPOBaHU, KOTOpble Bl
CUMTAETE MOBIUABLUIMMH HA PEILICHUE TIOUCKOBOI
CUCTEMBI O PaH)KHPOBAHMH, U OLleHEeHHbIe Bamu
3Ha4yeHus 3Tux (pakropos. B Tabnuiy o6s3aTenbHO
BKJIIOUNTE KaKOH-HUOY/Ib MOBEACHYECKU (haKkTop
PaHXKUPOBAHMS

9.YenoBek mocie10BaTeNbHO BBOAUT B TOMCKOBYIO
cucTeMy 3ampockl “MockBa kade 1 pecTopaHbl”,
“MockBa By3bl U YHUBEPCUTETHI, “MOCKBa IJIaBaHNE B
OacceifHe” 1 U3y4aeT MH()OPMAIUIO 0 HUM. 3aTeM
10JIb30BATEb BBOJUT B IOMCKOBYIO CUCTEMY CIIOBO
“crannons!”. [Ipeayioxkure NOMCKOBYIO OJICKA3KY,
YUUTHIBAIOIIYIO NT€PCOHATIbHBIE IPEANOUTEHHUS 3TOTO
I10JIB30BATEJIS.

10.CocTaBbTe TEKCT, SABISIOMIMIACS IIOMCKOBEIM CIIAMOM
110 3a1pocy “IpHUBeET .

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJJaHuE BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIMOJIHEHO

KM-6. Moaesn MAallIMHHOTO 00y4YeHH sl

@opmbl peasu3anun: bunets (MMCBMEHHBINA OITPOC)

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHMsi KOHTPOJbLHOr0 MeponpusaTHs: I[IpoBoauTcs Ha NPaKTHUYECKOM
3aHATUH, MPOJOJKUTENLHOCTD BBIMONMHEHUS paboThl 40 MuHyT. CTyaeHTaM BbIIAETCS HECKOJIBKO

BAPUAHTOB 3aIAHUH

KpaTkoe conep:kanue 3a1aHusi:

B pabote nmpoBepsieTcss yMeHHE IPUMEHITH MOICIIA MAIIMHHOTO OOYYCHWS JIUISl PEIICHHSI

MMPUKIAAHBIX 3a/1a4

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: INPpUMCHATbL MOZICIIH
MAalIuHHOTO O6y‘I€HI/I$I JJIA
PECUICHUA MMPUKIAAHBIX 3aaa4

1.BoruricnuTe 3Ha4eHUS, KOTOPBIE BBIIAIOT (DYyHKINUU
aktuBamu relu, curmonsa u tanh npu Noxy4eHU B KauecTBe
aprymenta uyucna 0.5

2.3anumure KoMaHay, 100aBISAIONUI B MOJIENb CBEPTOUHOM
CETH, COCTABIIEHHYIO C MOMoIIki0 6ubnuoreku keras, cioit 2D
cBEpTKU ¢ 32 BxoaHbIMH QuuibTpami (filters), pyHkunei
akTuBauu relu, pasmepom siapa 3*3, npuHUMaronuii B
KauecTBe BXOJAHBIX AaHHBIX RGB-n3o00paxenus pazmepa
28*28.

3.3anumuTe KOMaHy, J0OABISIOLIYI0 B MOJENIb HEHPOHHOM
CEeTH, COCTABIICHHYIO C MMOMOIIIbI0 OnbaroTeku keras, cioi
LSTM c 128 BHYTpeHHUMH y3J1aMH

4.3anummTe KOMaH1y, 100aBIISIONIYIO B MOJIE€Tb HEHPOHHOM
CEeTH, COCTABIICHHYIO C IMOMOIIIbI0 OnbmoTeku keras, cioi
SimpleRNN, Beixos1oM koTOporo Oynet 2D TeH3op pa3mepa
(batch_size, 128)

5.3anumure KoMaHay, J0OABIISAIONIYIO0 B MOJIEINb
Tpanchopmepa, COCTaBICHHYIO C TIOMOIIBI0 OMOIMOTEKH
keras, ci10it MHOTOTOJIOBOrO BHUMAHUS C YHCIIOM TOJIOB
paBHbIM 2 1 Key dim=2.

6.3anummure KOMaHay, KOTopast ¢ TOMOIIbI0 OUOINOTEeKH
deepchem co3ga€t rpadoByI0 CBEpTOUHYIO MOJIETH C OJTHUM
BBIXOJIHBIM 3HAUE€HUEM JIs KaX10ro oOpasiia, yka3as, YTo 3TO
perpeccuoHHas MojieNb 1 K03 duiineHT uckiouenus 0.4
7.3anumure KOMaHay, MO3BOJISIONIYIO HCIIOJIb30BaTh
rpadoBeIi Gpudepaiizep npu 3arpy3ke Habopa JaHHBIX O
pacTBOPUMOCTH ¢ ToMoIIbio 6ubmoreku deepchem.
8.3anummTe KOMaHAy, J00aBISIOMINN B MOJIETh CBEPTOUHOM
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CETH, COCTABJICHHYIO C IMOMOIIbI0 OnbimoTekn keras, cioit 1D
cBEpTKHU ¢ 16 BxoausiMu punbTpami (filters), pyHkiueit
akTHBaIuu relu, pazmepom sapa 10, mpuHUMAKOIIMKA B
KauecTBE BXOJHBIX JaHHBIX BekTopa pazmepom (101,4) ¢
naHHbIMU 0 (pakTope cBs3biBanus JUND st 22-i
XPOMOCOMBI.

9.3anumuTe KOMaHIy, 100ABIISIONINI B MOJIENb CBEPTOUHON
CETH, COCTABIIEHHYIO C IMOMOIIbI0 Onbmuoreku keras, cioit 2D
cBEpTKH ¢ 15 BXxogubiMu ¢unbTpamu (filters), ynkmueit
aKTUBaImHu relu, pazmepom aapa 5 u marom cBEPTKH 2,
IPUHUMAIOILEH B KaueCTBEe BXOJHBIX JJAHHBIX Cepble
u3o0paxkenus pazmepom (520, 696) ¢ pororpadusMu KIeToK,
IOJIy4EHHBIMHU C IIOMOIIbIO MUKpOCKona?

10./laHbl TpU KapTUHKHU ¢ U300pa’KEHUSIMH TJIA3HOTO JHA
nanueHToB. CTOUT BOIIPOC O COCTABIECHUH ITPOrPaMMBl,
KOTOpasi Oy/IeT paclo3HaBaTh MO MOAOOHBIM KapTUHKAM
3abosneBanue. CocTaBbTe EPBOHAYAIBHBIN 3aIIPOC O TOM,
Kakas UMeHHO nHpopMaiyst BaMm Hy»XHa 1151 OCYIIECTBICHHS
pa3paboTKu IPOrpaMMBI.

11.1meetcs BoIOOpKa, pa3eneHHas Ha Ba Kiacca Ky =
{(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)}. YMeHbIINTE PA3MEPHOCTh
IPOCTPaHCTBA IPU3HAKOB.

12.0Opranu3zanus npoaaét KBapTupbl. FIMeroTcst 3aBUCUMOCTH.
IInomanp

10 xB. M. - Ky 1

20 kB. M. - Kynuiu 4

30 xB. M. - Kynuiu 3

40 kB. M. - Kynuiu 1

Orax

S - kynunu 3

6 - kynu 3

7 - xynunu 3

Kakue u3 mapameTpoB miomajs, 3tax Bel 061 pekoMeH10BaIn
MCII0JIb30BaTh IIPY IPOrHO3MPOBAHUHM CIIPOCA HA KBAPTUPHI 110
pe3yJibTaTaM JIaHHbIX 3aBUCUMOCTE?

13./1Ba Ky1acTepa pasaeneHbl KpuBoi y = x2. BeimuimmTe
(GbopMyIIbl, MO3BOJISIFOIINE YIIPOCTUTH MOJIEND, ClIEIaB
KJIACTEPBI IMHENHO pa3eIuMbIMH.

14.HeilpoH ocyecTBIsIET BHIYMCIEHUS 110

dopmyie f(x,y) = th(—0.18120981x — 0.29043840y).
Kak usmensitcs uncna B popmysie, eciiv IpUMEHHUTD
KBaHTOBaHHUE cleayromuM oopazom. 1 Baavane
npeoOpaszoBatk, —0.18120981, —0.29043840, x, y ucnons3ys
int8 (nuamnazon -128 go 127), a 3aTem ucnonb3osars floatl6
Juig aprymenTa th?

15.Ecth nmporpaMma, peaan3yrolas BBIYUCIEHHUS C TIOMOIIBIO
HeiiponHoii cetu BERT. CocraBbTre mian paboT 1no
JUCTHIIISIINH.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnonenus 3nanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku btnonanenus 3nanus.; OueHka "yJI0BIETBOPUTEIBHO" BBICTABIACTCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

11



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 MUChbMEHHO-ycTHOM (opme. Ha moaroroBky orBera naercs 60 MUHYT.
Kpome otBeTa Ha Bompockl OusieTa, CTYJAEHT J0HKEH OTBETUTh Ha JIOMOJIHUTEIIbHBIE BOITPOCHI.

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

1. Komnerenuust/Uuankarop: UJ1-1prk-1 JleMoHCTpUpyeT 3HaHHE COBPEMEHHOTO
MAaTeMaTUYECKOT0 alapara, UCHoJIb3yEMOI0 MPH MATEMATHYECKOM U KOMITBIOTEPHOM
MOJICJINPOBAHUU

Bonpocsl, 3aganus
1.9Tansl NPOEKTOB MAIIMHHOIO 00y4eHUs: cOOp TaHHBIX, MOJICIMPOBAaHKE U pa3BEPTHIBAaHUE
2.MopaenupoBanue 00bekTa. Mepsl €X0/IcTBa 0OBEKTOB U UX COBOKYITHOCTEH
3.HekoTopele anropuTMsel KJIacTEpU3ALUU
4.Pemaronue GyHKIMK U UX cBOMCTBA. Pacno3HaBaHue TUHEIHO pa3aeaTuMbIX 00pa3oB
5.IlepcentpoH - MaTeMaTH4ecKas MOJIENb BOCIIPUATUS HHPOPMALIUK MO3TOM
6.MeTo mOoTeHIMANbHBIX (PYHKINN
7.I'panueHTHBIE METOBI TOCTPOCHUS PEIIAIONNX (HYHKIIUN
8.ITocTpoenue pemaromieit GyHKIIUA METOJOM MUHUMU3AINH CPETHEKBAAPATUYHOMN O OKHI
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 MmatpuyHast (pakTopu3aius
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. o0yueHue 0e3 yueHuka, c. 00yueHue 6e3 yueOHNKOB, d. 00ydeHHe
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.ANTOPUTMOM KJIaCTEpU3aLIUU HE SIBISIETCS:
OTBeThI:
a. IOPOTOBBIN ArOPUTM, b. anroput™ EBkinza, c. aliropuT™M MakCUMallbHOTO pacCTOsAHUS, 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 cxoIuTcs b. Bcerna pacXxoIuTes C. CXOUMCS, TOJIBKO €CITH 3a/1a4a JIMHEHHO
pazaenuma
BepHbli1 OTBET: C. cXOAMMCS, TOJIBKO €CJIM 3aJa4a JIMHEWHO pa3jenuma
6.Kakoii u3 cienyronmx MEeTo10B OTHOCUTCS K 00Y4YEeHHUIO 0€3 yUnuTes
OTBeTHI:
a. OaifecoBckuii kitaccudukarop b. kaactepusanus MeToaoM k cpeHux ¢. MmeTo k
Onmxkaiiiux cocenei d. MeTo1 OIOPHBIX BEKTOPOB
Bepwnpiii oTBeT: b. knactepuzaius MeTo0oM kK cpeaHux

2. Komnerennusi/Mnaukarop: N-2pnk.1 BeiOupaer coBpeMeHHBIC HHCTPYMEHTALHBIC CPEICTBA
Y TEXHOJIOTUH AJI peanu3alnuy HHPOPMAITMOHHBIX U MAaTeMAaTUYECKUX MOJeNei

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.bubnmnoreka DeepPavlov
10.bubanorexa Natasha
11.MeTo/bI CO3/1aHMS TOMCKOBBIX CHCTEM
12.3anummTe KoMaHAy, J00ABISIONIYIO B MOJIe]Th HEHPOHHOW CETH, COCTABIICHHYIO C
MOMOIIBI0 OMOINOTEKH Keras, MOIHOCBSI3HBIN CIION C pa3MEPHOCTBIO BBIXOJHOT'O IPOCTPAHCTBA
10 1 pyHkumei aktuBauuu softmax
13.3anumuTe KoMaHy JAJis IPOTrHO3a 3HaYeHUs nepeMeHHoi y_model mo
IKCTIEpUMEHTAIBHBIM JJAaHHBIM, TIPECTABICHHBIM ITEpeMEHHON Xtest, HCTIONB3YIONIYI0 yiKe
00y4YeHHYIO Ha JaHHBIX 00ydJaromeil BeIOOpkH Mojienb model, co3aHHyI0 C TOMOIIBIO
oubmmorexu scikit-learn
14.3anumuTe KOMaHy Ui HOJKIIOUEHUS MOy s nn u3 Oubianorexu PyTorch
15.YenoBek mnocienoBaTeabHO BBOJUT B IIOMCKOBYIO CHCTEMY 3ampock! “MockBa kade u
pecropanbl”, “MocKBa By3bl U YHUBEPCUTETHI, “MOCKBa MJ1aBaHKe B OacceiiHe” u u3ydaer
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UH(OPMALIKIO IO HUM. 3aTEM I10JIb30BaTeNlb BBOJUT B IOMCKOBYIO CUCTEMY CJIOBO “‘CTaJIMOHBI .
[IpenoxuTe MOMCKOBYIO MOJCKA3KY, YYUTHIBAIOIIYIO IEPCOHANIbHBIE MTPEANOYTEHUS ITOTO
10JIb30BATEIS.

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

MaTepI/IaJIbI AJIA MIPOBEPKU OCTATOYHBIX 3HAHUH
1.Kakoit ko1 mpaBUJIbHBIN?
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
Bepwsiii otet: d. import torch.nn as nn

3. Komnerenuusi/Unaukarop: U/-5pmk-1 [I[puMeHser MmaremMaTrniecKue METO Il UCCIICIOBAHUS 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 00y4yeHus B Onopu3nke
9.IlpuMenenne Mojieneil MalMHHOTO O0yYeHUsI B TECHOMUKE
10.IIpumenenue Moienei MallimHHOTO O0yYEeHHsI B MUKPOCKOIIUU
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 BBIHUCAHBI 3 MIEPBbIX CaliTa U3 BbIJA4YH
MOUCKOBOW CHCTEMBI O 3aIPOCy “‘CIOKEHHE MATpHIl”’, a 10 TOPU3OHTAIN (HAKTOPHI
pPaHmXUPOBaHUS, KOTOphIe BBl cunTaeTe MOBIUSBIIMMHA Ha PEIICHHE TOUCKOBOW CHCTEMBI O
paHXUPOBaHUH, U OlleHEHHbIe Bamu 3HadeHus 3tux (akropos. B Tabmuily o6s13aTenbsHO
BKITIOYHTE KaKOH-HUOY/Ib TOBEICHUECKUI (PAKTOP paHKHUPOBAHUS
16.3anumuTe KoMaHy, 100aBISIOMINUNA B MOJIETh CBEPTOUHOM CETH, COCTaBIEHHYIO C
nomoInbio 6nbnuoTeku keras, cimoit 2D cBéptku ¢ 32 BxonupiMu ¢punsTpamu (filters),
¢dynkuueit akruanuu relu, pasmMepom sizipa 3*3, npuHUMAIOMIKI B KaUeCTBE BXOHBIX JaHHBIX
RGB-u3o00paxenwus pazmepa 28*28.
17.3anumuTe KoMaH1y, J00aBISIONIYI0 B MO/I€Th HEHPOHHOMN CETH, COCTABICHHYIO C
nomouibto 6udnnoreku keras, cinoit LSTM ¢ 128 BHyTpeHHUMH y371aMu
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18.3anummre KomMaHIy, T0OABISIONIYIO B MOJIE]Ib HEHPOHHOM CETH, COCTABJICHHYIO C
nomotnbio 6nbdnuoTexu keras, cimoit SimpleRNN, Beixomom kotoporo Oynet 2D TeHzop
pa3mepa (batch_size, 128)

19.3anummTe KOMaH1y, J00ABIISIONIYIO B MOJIeIb TpaHC(hOpMEpa, COCTABIEHHYIO C TOMOIIBIO
o6ubmmotexu keras, cioii MHOTOr0JIOBOTO BHUMAHHMS C YUCIIOM rojioB paBHbIM 2 u Key dim=2.
20.3anummmTe KoMaHIy, J00aBIISIOIIMI B MOJIeNIb CBEPTOUYHOMN CETH, COCTABIICHHYIO C
nomotpo 6ubnroreku keras, cioit 1D cBéptku ¢ 16 Bxonubimu punsTpamu (filters),
dbynkuet aktuaiuu relu, pazmepoM siapa 10, npuHUMarONIUi B Ka4eCTBE BXOJIHBIX JaHHBIX
BekTopa pazmepom (101,4) ¢ nanasivu o Gaxrope cBsizbiBanusg JUND st 22-if XpOMOCOMBI.
21.3anummTe KoMaHy, J00aBIISIONIMI B MOJIeNIb CBEPTOUYHOMN CETH, COCTABIICHHYIO C
nomortbpio 6ubnroreku keras, cioit 2D cBéptku ¢ 15 BxoaabimMu Guibtpamu (filters),
dbyHKMeN akTuBauu relu, pa3mepom sapa 5 U marom cBEPTKHU 2, MPUHUMAIOIIEH B KaUecTBe
BXOJIHBIX JaHHBIX cepble n300paxeHus pazmepom (520, 696) c poTtorpadusimu KIETOK,
MOJIyYEHHBIMH C TIOMOIIbI0 MUKPOCKOIIa?

22.J1aHbI TPU KaPTHHKH ¢ U300paKEHUSIMU TTIA3HOTO JTHA MaieHToB. CTOUT BOIPOC O
COCTaBJICHUH MPOTPaMMBbl, KOTOpasi OyIeT paclo3HaBaTh MO MOJA00HBIM KapTHHKAM
3abosneBanue. CocTaBbTe MEPBOHAYAIBHBIN 3aIIPOC O TOM, Kakasi UMEHHO uHpopmaius Bam
HY>KHA JJI51 OCYIIECTBIECHUS pa3padOTKH IPOTPAMMBI.

MaTepI/IaJ'[bI AJIS MIPOBEPKU 0CTATOYHBIX 3HAHUM

1.B HelipOHHOH ceTH 3HaHuE Beca U CMELICHMSI Ka)KI0T0 HEUPOHA SIBIISIETCS CAMBIM Ba)KHBIM.
Ecnu BbI MOXeETE KaKUM-TO 00pa3oM MOJIY4YUTh [IPABUIIBHOE 3HAUEHHE BECa U CMELICHUS [Tl
KaX/I0r0 HeHpOHa, Bbl MOXKETE allPOKCUMUPOBATh JIt00YI0 ¢yHkuuto. Kakoil myqmuii cnoco6
MOJIOUTHU K 3TOMY?

OTtBeTsI:
a. HaznaupTe cryuaifHble 3HaU€HHS U MOJHMTECH bory, 4ToOBl OHM OBUTH PaBUIIBHBIMU b.
ITouck Bcex BO3MOXKHBIX KOMOMHaIMI BecoB U cMeleHuii, TOKa Bbl HE MOIy4UTe JTydlliee
3HayeHue c. UTepaTuBHO MPOBEPUTH MOCIIE MPUCBOEHUS 3HAYECHH, HACKOJIBKO JaneKo Bbl
HaXOJUTECh OT JYYLINX 3HAYE€HUI, 1 HEMHOTO U3MEHUTh [TPUCBOCHHbIE 3HAYECHUsI, YUTOOBI
caenath ux jayudmie d. Hu oqun U3 BellienepeyncieHHbIX

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

JaJIeKo Bel HAXOAUTECH OT JTy4YIIMX 3HAYEHUM, 1 HEMHOI'O U3MEHHUTH IIPUCBOCHHBIE

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 UCKYCCTBEHHbIC HEHPOHHBIE CETU C. XMMUYECKHUE HEUPOHHBIE CETH U
O6uosnorudeckue HelipoHHble ceTd d. XuMHUeckre HEHPOHHBIE CETH U I€0JIOTHYECKUE
HEHUPOHHBIE CETH

BepHsiii oTBeT: a. bruosnornueckne HEHPOHHBIE CETH U UCKYCCTBEHHBIE HEMPOHHBIE CETH
3.Ilpu ucrionb30BaHUM aIrOpUTMa 0OPATHOTO PACIIPOCTPAHEHUS OIIHMOKU:

OtBerTsI:
a. HeHpOHHAsA CeTh CXOAMUTCS, KOT1a OIIMOKA MPOBEPKU OCTAETCsl HU3KOM, a MPUMEpHI
00y4deHHs He BBI3BIBAIOT 3HAUNUTEIbHBIX U3MEHEHUI B Becax ceTu. b. HeilpoHHast ceTh
CXOJ/IUTCS, KOTJIa OIIMOKA MPOBEPKU OCTAETCS BBICOKOM, a TPUMEPHI 00YUEHUS HE BBI3BIBAIOT
3HAYUTENIbHBIX U3MEHEHUH B BeCaxX CETH. C. HEHPOHHAs CETh CXOIUTCS, KOT/1a OlnoKa
IPOBEPKH OCTAETCS HU3KOM, a mpuMepbl 00y4eHHs BBI3bIBAIOT 3HAUUTEIIbHBIE U3MEHEHHUS B
BECAxX CETH.

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

MpUMepbl 00YUEeHUsI HE BbI3bIBAIOT 3HAYUTENbHBIX H3MEHEHUI B BECAX CETH.
4.]1na anroput™Ma 0OpaTHOT'O PaCIPOCTPAHEHUSI HAM HYXKHA:

OTBeThI:
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a. muddepeniupyemas pyHkuus, b. He ruddepenuupyemas GyHKIHS, C. MBI MOKEM
HCITOJIH30BaTh JTHO0YI0 QYHKIIUIO.
Bepuslii otBeT: a. muddepeniupyemas GyHKIus,
5.IIporeccom 0OyueHHsI HEHPOHHOM CETH HA3bIBAIOT:
OTBeTHI:
a. mpoliecc MoJICTPORKH BECOBBIX KOO GUIIMEHTOB ceTH b. mpoliecc moadopa BXOIHBIX JaHHBIX
C. IIporece Moa00pa apXUTEKTYphI ceTH d. mpoIriecc NOACTPOUKH KOJINYECTBA CKPBITHIX CIIOEB
BepHplii 0TBeT: a. mponecc noACTPOMKU BECOBBIX KOA(D(PHUIIMEHTOB ceTu
6.HeiipoHbI ckiaibIBaIOTCS BMECTE, 00pasys CeTh, KOTOPask MOXKET OBITh MCIOJIb30BAHA /IS
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 BbIcOKasi pa3MEpHOCTH aHHbIX ¢. Koraa mpoGiema 3akiitouaeTcs B
npo0iieMe pacro3HaBanus n3oopaxenuit d. Hu ogun n3 HUX
Bepnpiii otet: a. Korna Bel no6apmnsiere 60bIe CKPBITHIX CIOEB U YBEJIMYUBACTE
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, YUETKO 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 AaHBI BEpPHO. B uacTu Marepuana 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

Oyenka: 2
Onucanue xapaxmepucmuxu vino1HeHus 3nanus: Pabota He BBINOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBON CHUCTEME IS
crynenroB HUY «MOW» Ha oCHOBaHUU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX
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