MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHocts: 01.04.02 [pukiagHas MaTeMaTHKa H HHGOPMATHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . MCKyccTBeHHbIH HHTEJIEKT
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: Ounas

OHCHO‘IH])IB MaTepuajabl
o IMCIOMIIJIMHE
MeTOIlbI MAaIIuHHOI0 oﬁyqemm U aHAJIU3a 00JIbIIHUX JAHHBbIX

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU A.B'
Bnaneney, Ko)keBHWKOB A.B.
HpeHOI[aBaTeHB WaeHTUdMKaTOp RI42b592c8-KozhevnikovAV-faa5e7 KO}KCBHI/IKOB
(IOJKHOCTD) (moamnucek) (pacuudpoBka
TTO/ATUCH)
COI'TIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[HTeHB w a (EPQ,LLEHMS-I [s] Brﬂuennue uan man
o0OpazoBarenbHON { Epepr— Mapan MW,
HpOFpaMMBI MOl ¢ WaeHTUdMKaTOp R7beld1f2-MaranMM-804b01e2 MM MapaH
(OIKHOCTBH, yUeHasl CTEIeHb, (mozmycs) (pacmudpoBka
Y4YEHOE 3BaHUE) MIOJITTHCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

o CeeneHua o Bnagensue L3N M3U H P
3aBenyromui Bragenen BapLUaBCKum T1.P. o .
BBINYCKAIOIIEH Kadeapbl Waermaguraton 9a563C06-VarshavskyPR-efb4bb BapiaBckuit

(OIKHOCTB, yUeHasl CTEIeHb, (mozrucs) (pacmudpoBka

Y4YEHOE 3BaHUE)

MIOJITTHCH)



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 CnocoGeH opraHu30BaTh MPUMEHEHHE BRIOPAHHBIX METOI0B aHAJIM3a JIJIsl JOCTHXKCHUS
ONTUMAIBHOTO pe3ybTaTa
N]I-1 ®opmanusyeT U MPEACTABISIET Pe3yJbTaThl CHCTEMHOTO aHaIM3a

2. I1K-2 CriocobeH npuMeHsATh METO/IbI POSKTUPOBAHMS JIs1 O0OECIICYCHUS PeaTH3aluu
pe3ysbTaTOB aHAIN3A

NJI-1 ®opmanuzyer omnucaHus OM3HEC-TPOLIECCOB

NJI-3 ®opmanuzyetr HOBBIE TpeOoBaHus K [10

3. IIK-7 Cnoco0eH miaHupoBaTh pa3BUTHE HHOOPMAIIMOHHBIX CUCTEM U TEXHOJIOTUI
NJI-1 ®opmynupyeT TEHAEHIMHU pa3BUTHS HH(OOPMAMOHHBIX TEXHOJIOTHIA

4. TIK-8 CriocoOeH MpUMEHATh METOIbI U TEXHOJIOTMH UCKYCCTBEHHOTO MHTEIUIEKTA JIJIst
pa3pabOTKu MHTEIUIEKTYalIbHbIX CHCTEM
NJI-1 JleMoHCTpUPYET 3HAHUS METOJIOB MAIIMHHOTO OOYUCHUS U YMEET X MPUMEHSTD IS
aHaJu3a JaHHBIX

1 BKIIFOYACT:

JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

DPopma peanuzanmu: KomnerorepHoe 3a1anue
1. KM-1 OcnoBst MO, nuneiinas perpeccusi (JJabopatopnas pabora)
2. KM-2 Knaccudukanus u kinacrepusanus ([IporpammupoBanue (ko))
3. KM-3 Cgseprounslie HelipoHHbIe ceTH (IIporpammupoBanue (kox))
4. KM-4. PexyppentHnble HelipoHHble ceTu (IIporpammupoBanue (kox))
5. KM-5 Cocrsazarenshsle cetu (IIporpammupoBanue (kox))

BPC nucuuminHbl

3 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nunekc KM-1 | KM-2 | KM-3 | KM-4 | KM-5

Paszgen nucuurimHbl
AT et KM:

Cpox KM: 4 7 10 13 16

OCHOBBI MAIITUHHOTO O6y‘-IeHI/ISI

bazoBbie noHsTHs. 3a1a4a pErpPEeCCUH. +

33.I[211H/I KJ'IaCCI/I(bI/IKaI_[I/II/I " KJIaCTCpU3aliun

3anaun KIacCUpUKAIMK U KIaCTepU3aluu +




Hetiponnsie cetu. TensorFlow u Keras.

TensorFlow u Keras. CBepTounblie ceTH. +
PexyppeHTHBIE ceTH. +
Cocta3arenbHoe o0yueHue
I'eneparuBHO-CcOCTSI3aTENbHAS CETh, +
AQHTarOHNUCTHYECKas urpa

Bec KM: 15 15 25 25 20

$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-1nk1 Dopmanuszyer u | 3HaTh: KM-1 OcnoBbst MO, nuneiinas perpeccus (JlabopaTopuas pabora)

MNpEACTaBJAICT  PE3YyJIbTAThI
CHCTCMHOI'O aHa/Iu3a

KIIFOUCBBIC IIOHATHA B

00J1aCTH NHTEIJIEKTYaJIbHOTO

aHaJIM3a JaHHBIX
VYMeTh:

MIPUMEHSATHh METO/IbI
CHCTEMHOTO aHajIu3a U

HUHTCJUICKTYAJIbHOT'O aHaJIn3a

JaHHBIX OJIA JOCTHXKCHUA
OINTHUMAJIBHOT'O PE3YJIbTAaTa

ITK-2 N-1nk-2 ®opmanusyer
ONMCaHUs ousHec-
MIPOIIECCOB

3HaTh!

crnenn(uKy METOJI0B
MalIMHHOTO 00yYeHus 1is
pelIeHns 3a/1a4 aHaIu3a
JTAaHHBIX

YMers:

(hopMHpOBaTh aJIEKBATHYIO
MaTEMaTHYECKYI0 MOJIENb
JUIS OIIMCaHMsI ITpoliecca
aHaJIM3a JaHHBIX HA OCHOBE
MalIMHHOTO 00y4YeHus

KM-2 Knaccudukanus u knacrepusarus (IIporpammupoBanue (kon))
KM-4. PexyppenTHble HelipoHHble ceTH (IIporpamMupoBanue (ko))

[1K-2 N-3nk-2 dopmanusyer
HOBBbIE TpeboBanus k 110

3HaTh:

OCHOBHBIE KJIACCHI 3a7a4
MAaIIMHHOTO O0yUeHUs U
TpeOOBaHUS K

KM-2 Knaccudukarus u knacrepuzanus (IIporpammuponanue (kox))
KM-4. PexyppenTtHbie HeliponHble ceTu (IIporpammupoBanue (kox))




IPOrPaMMHOMY
00ECIIeYCHHUIO TS aHATTN3a
JTAHHBIX

YMeTs:

pa3pabarsiBaTh TpeOOBaHUS
U apXHUTEKTYPy
MIPOrPaMMHBIX CPEACTB IS
aHaM3a IaHHbBIX C
HCIIOJIb30BAHUEM METO/IOB
MAIIMHHOTO O0yYCHHSI

IK-7

N-1nk-7
TEHAECHIUN
UH(POPMAIIMOHHBIX
TEXHOJIOTHI

dopmynupyer
pa3BUTHUSA

3HaTh:!

COBpPEMEHHBIE
WHCTPYMEHTAJIbHBIE
CpeACTBA M TEXHOJIOTUH JUIS
pelIeHws 3a/1a4 MaIluHHOTO
oOyueHus

Ymers:

pa3pabaTbIBaTh
s¢dexkTuBHBIE
[IPOrpaMMHBIE PELICHUS
3aJ1a4 MalIMHHOTO 00Yy4eHHUs
C UCIIOJIb30BaHUEM
COBPEMEHHBIX
MH(pOPMAaIMOHHBIX
TEXHOJIOTHH

KM-3 Cgeprounsle Heliponnsle cetu (IIporpammupoanue (kon))

I1K-8

NUA-1nks JemoHcTpupyer
3HAHUA METOOO0B
MAIIMHHOTO  OOyYeHUs W
YMEET HUX MNPUMCHATH I

aHaJIM3a JaHHBIX

3HaTh:

METOBI MAITUHHOTO
oOyueHus

VYMmeTs:

MPUMEHSITh METOIbI
MAIIMHHOTO O0yUYCHHUS IS
aHaan3a OOJIBIIMX JaHHBIX

KM-5 Cocrsazarenshbie cetu (IIporpammupoBanue (kox))




11. Cooepircanue oyenounvix cpeocms. Illkana u Kkpumepuu oyeHusanus
KM-1. KM-1 OcnoBsl MO, JinHeiiHasi perpeccust

®opmbl peanuzannu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeleHHs KOHTPOJBLHOIO MepONPUATHS: BBINOTHEHHE WHIUBUAYAIBHOTO
BapHaHTa, 3alluTa JIAO0PaTOPHOU paOOTHI.

Kpartkoe conep:xanue 3aganus:
Ha ocHoBe meTona nmuHeiHO# perpeccuu moctpouth MC, criocoOHy0 onpenensTh 3HaueHUe
HEJIOCTAIONIETO KPUTEPHS TI0 U3BECTHBIM ITPU3HAKAM.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: KIIOYEBBIC TIOHATHUS B 1.Ha3oBuTe 1OCTOMHCTBA METO/IA JIMHEHHOM PErpecCuu.
obnactu MHTEJUIEKTYaJIbHOTO 2 Ilpennoxure 3a1a4y U yKaKUTE €€ LI€JIE€BOE 3HAUCHUE
aHaJIM3a JAHHBIX JUISL TMHEUHOM perpeccum.

3.HazoBuTe Ki1acchl npo6neM CHUCTCMHOI'O aHaJIn34a.
4 . Ha3oBuTE OCHOBHBIC METOJABI CUCTCMHOT'O aHaJIn3a.

VYMeTh: IMIPUMCHATDb MCTOABI 1.Ha3zoBuTe OCHOBHEIE (bYHKI_[I/II/I IIOTCPb U OIIUIIUTEC
CHCTCMHOI'O aHajInu3a n YCJIOBUSA UX ITPUMCHHUMOCTH.

HWHTCJUICKTYAaJIbHOT'O aHalJli3a

JaHHBIX JJIsL JOCTHUIKCHHUA

ONTHUMAJIBHOI'O PC3YyJIbTAaTa

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME WIIM BBITOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

KM-2. KM-2 Knaccugukanus u KjiacTrepu3anus

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHue

Tun KoHTpoaBLHOr0 MeponpusTusi: [IporpammupoBanue (Kox)

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeleHUs] KOHTPOJBHOIO0 MepPONPUATHSA: BrlinomHEeHHEe WHIUBUAYAIBHOTO
BapHaHTa, 3aluTa JJabopaTOpHO paboTHI.

KpaTkoe coaep:kanue 3a1aHus:




[Tpumensist MeTo1 ONTOPHBIX BEKTOPOB (SVM) moctpoiiTe pa3dueHue npocTpaHCTBa OUCKA Ha
KJIACTEPhI CO CXOKUMHM MIPU3HAKAMHU.

Ha ocHoBe oOyuatomieii Beioopku 00yunte MHC Tumna nepcentpoH, CiocoOHy0
KJaccu(puuupoBaTh BEIOOPKY U3 MHAMBUYAIbHOTO BApHAHTA 3a/1aHUS.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE KJIAcChl 3ajay 1.B uem 3akirouaeTcs 3aaya KiacTepu3anuu?
MAaIIMHHOTO oOyueHus u 2.Kaxk paboTaet MeTO]] OIIOPHBIX BEKTOPOB?
TpeOOBaHUST K  MPOrPaMMHOMY 3.Uro Takoe o3HavaeT Sequential?
00ecrneveHuno IE aHaym3a 4.B ueM 3akitouaeTcs 3a7ada KiaccupuKanuu?
JTAHHBIX
YmeTh: hopMUPOBATh aJEKBATHYIO 1.Kakum Tpe6oBaHUAM JOHKHA COOTBETCTBOBATD
MaTEeMaTUYeCKyl0  MOJAENb s BBIOOpPKA /17151 9P EKTUBHOTO IPUMEHEHHUST METO/1a
ONMMCAaHUA  Tpolecca  aHaiausa OIOPHBIX BEKTOPOB?
JAHHBIX HAa OCHOBE MAIMHHOIO 2.HazoBuTe HECKOIBKO MOAU(DHUKAINI METO/Ia OTIOPHBIX
o0OydeHus BEKTOPOB.
3.Kak BiusieT KOJIMYECTBO HEMPOHOB HA KAU4€CTBO
paboThl HEHPOHHOU ceTn?
4.Kakumu crioco0aMu MOKHO MOBBICUTH CKOPOCTh
oOyuenus?
5.Kakoii MeTop 3amyckaeT o0ydeHue MOJICIH B
Tensorflow?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

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

KM-3. KM-3 CBepTouHble HeiipOHHbIE CEeTH

®opmbl peanusanun: KomnbroTepHoe 3a1anue

Tun KoHTpPoABLHOr0 MeponpusTusi: [IporpammupoBanue (Kox)

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsi KOHTPOJIBHOIO MepONPHUATHS: BpINOIHEHNE WHIUBUAYAIBHOIO
BapHaHTa, 3aluTa JJabopaTOpHOU paboTHI.

KpaTkoe cogep:kanune 3a1aHus:
Mcnonb3ys CBEPTOYHYIO CETh, HOCTPOHTE KiaccuPUKaTop n300pakeHNI Ha OCHOBE

YKa3aHHOI'O B MHAWBUYAJIbHOM BApUAHTC NAaTACCTaA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: COBPEMEHHBIE ‘ 1.Yto Takoe cBepTKa’?




WHCTPYMEHTAJIbHBIE CpPEICTBA U 2.Kak ocy1iecTBiseTcsi U3MEHEHUE BECOB B CBEPTOYHOM

TEXHOJIOTMM JUIsl PELICHUS 3aaad HNHC?

MaIIMHHOTO 00yUYeHus

YMmers: pa3zpabaThiBaTh 1.Kak cnenyer pacnonarats ciou B cBeprouHoit MTHC?
3 pexTuBHBIC porpaMMHBIE 2.B yem ocobeHHOCTHh ceTeit Inception?

penieHus 3aa4 MAaIlIMHHOTO
0o0ydeHusT C  HMCHOJIb30BaHUEM
COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-4. KM-4. PekyppeHTHbIe HeilipOHHbIE CEeTH

®opmbl peaausanun: KomnbroTepHoe 3a1aHne

Tun koHTpoABLHOr0 MeponpusTusi: [IporpammupoBanue (Kon)

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMs KOHTPOJIBHOIO MeEpONPHUATHS: BhINOIHEHNE WHIUBUAYAIBHOIO
BapHaHTa, 3aluTa JJabopaTopHOU paboTHI.

KpaTkoe coaep:kanune 3a1aHus:
Ha ocHOBe BBIOpaHHOTO JaTaceTa ¢ KIaCCHUYECKUMH JTUTEPATYPHBIMHU TIPOU3BEICHUSMH
HEOOXO0MMO NOCTPOUTH COOCTBEHHYIO pekyppeHTHyo MHC, criocoOHyr0 Ha 0cHOBE
BBEJICHHOT'O TEKCTa T€HEPUPOBATH HOBBIH.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: cnenupuKy  METOJI0B 1.Yro Takoe LSTM?

MaIIMHHOTO o0y4yeHus TS 2.IIpunnun pabots! pekyppentHoit THC.

penIeHus 3a/1a4y aHaJIN3a JAHHBIX

YMers: pa3pabarbIBaTh 1.Kak crnenyer npeacTaBisiTh TEKCTOBbIE JaHHBIE AJIs
TpeOoBaHUS 51 APXUTEKTYPY HNHC?

IIPOrpaMMHBIX CPEICTB JUIS 2.Kak yBenmu4uTh JOJTOCPOYHOCTH NaMATH

aHaimsa JTaHHBIX c pexyppentaor UHC?

UCIIOJIb30BaHUEM METO/I0B

MaIIMHHOTO 00y4Y€eHus

Onucanune MKAJbI OIICHUBAHUSA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-5. KM-5 CocTsi3aTeJIbHbBIE CeTH

®opmbl peajn3anuu: KoMIbrOTEPHOE 3a1aHKE

Tun koHTpoABLHOr0 Meponpusitus: [IporpammupoBanue (Kon)

Bec konTposbHOro meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHMs KOHTPOJIBHOIO MeEpONPHUATHS: BpINoaHEHHE WHIUMBUAYAIBHOIO
BapUaHTa, 3aIlKTa Ja00pPaTOPHOH PabOTHI.

Kpatkoe cogepxanue 3a1aHusi:
[TocTpoiiTe cocTsI3aTeNbHYI0 HEHPOHHYIO CETh, OCYILECTBIISIONIYIO T€HEPAIIUI0 H300paKEHUH.

B xauyecTBe maracera H606XOI[I/IMO HCIOJIb30BAaTh JAHHBIC U3 HHANBUAYAJIbHOI'O BapHUaHTa.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOABl  MAIIMHHOIO 1.YTo Takoe reHepaTuBHast MOJIENb?

0o0y4deHus 2.YTo nenmaetr AMCKPUMHHATUBHAS MOJIEIH?

YMerTs: IPUMEHSTh METO/bI 1.MOXHO JI1 UCTI0JIB30BaTh CETH OTAEIBHO JIPYT OT

MaITUHHOTO oOy4eHus TUTSt npyra?

aHanmu3a OOJIBIIMX JTAHHBIX 2.Ha3oBuTe BO3MOKHbBIE IPUMEHEHUS TTOCTPOESHHBIX
MOJETIEH.

Onucanue MKAJbI OLEHUBAHUS :

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

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinoinenus snanus: OneHka "ya0BIeTBOPUTEHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OOyuenue ¢ MOAKPEIUICHUEM U UMUTALMOHHOE O0yUYCHHE.
2. PexyppeHTHbIE HEHPOHHBIE CETH U UX CTPYKTypa. OCOOEHHOCTH aJITOPUTMOB 0OYy4EHUS.
[Tpumenenue s 3anaq MA/T.

IIpouenypa npoBenenust

DK3aMeH MPOBOAMWTCS YCTHO IO OmieramM B o04HOM ¢opme. Ha moaroroBky orsera Ha
9K3aMEHAIIMOHHBIN OUIIET CTYACHTY naeTcs 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANIO8
0C80eHUA OUCUUNTUHBL

1. Komnerenmust/Unaukarop: MJ1-1nk-1 opmanusyer u npeAcTaBisieT pe3yabTaThl CUCTEMHOTO
aHaiau3a

Bomnpocel, 3axanus
1. AnropurmMuueckue komnosuuuu. Pemaromee npasuiio. [IpuHuun rosocoBanus.
2.Heiiponnsie cetn. Heiipon, curanTiueckast cBs3b. [IpuHINT QyHKIIMOHUPOBAHHUS.
AJropuT™MBI 00Y4EHUS.

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.Kakue u3 3Tux 3aa4 TUIUYHBI JIJIs] MAIIMHHOTO O0YUYEHUS ¢ yuuTenem?
. I'pynnupoBka coob1ieHuil 0T m0JIb30BaTENEH.
. OnleHKa TOHa KOMMEHTapUs: MOJIOKUTEIbHBIN WM OTPULIATENBHBII.
. I'pynnupoBka n300paxxeHuii Mo BU3yaJbHbIM IIPU3HAKAM HAa HEPA3MEUYEHHBIX JaHHbIX.
. OnieHKa BepOSTHOCTH, KIIMKHET JIM YEJIOBEK Ha PEeKJIaMHbIN OaHHep.
OTBeThI:
lu2.
.1nu3.
.2u4.
Bepnsiii otBet: 3. 2 u 4.
2.Bribepute 331241, KOTOPbIE XapaKTEPHBI Ui 00y4eHHs Oe3 yUuTes.
1. ITporHo3 cTouMocTH aBTOMOOUJIS.
2. Ilpeackazanue moja aBTopa COOOIEHHS B COLIMATBHBIX CETAX.
3. Pexomenpamnus apy3ed, KOHTEHTA U MTA0JIMKOB B COITUATBHBIX CETSX.
4. CerMeHTaus NOJb30BaTENIEH HHTEPHET-Mara31Ha 1o HesIBHbIM HHTEpEcaM.
OtBerTsI:
.3un4.
.14
.1n3.
.2un4.
Bepnpiii otBet: 1. 3 u 4.

AW N =

W N -

AW~
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2. Komnerenmuss/Muauxarop: N/1-1nk-2 opmanuszyer onucanus OM3HEC-TPOIIECCOB

Bomnpocel, 3axanus
1.byctunr. AdaBoost, AnyBoost. ['pagrenTHbIii OyCTHHT.
2. Transfer learning, transductive learning, semi-supervised learning.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.TpeOyercs npencka3plBaTh CyMMbI, KOTOPbIE€ KJIIMEHTHI IOTPATST Ha OILIATy PAcXoJl0B
AIIEKTPOIHEPTHH B PA3HOE BPEMS TO/1a, UCXOJIS U3 UICTOPHH UX MPEABIIYIIETO MOTPEOICHHMS.
910 3a71a4a:
OTBeThI:
1. Perpeccun
2. Knaccudukanum
3. Kitaccudukanuu u perpeccun
Bepnplii otBeT: 1. Perpeccun
2.Urto Oyzer 1ieneBoi NepeMeHHO B 33/1a4e MOMCKA YXOAAIUX OT KOMIIAHUU KITUEHTOB?
OTBeTHI:
1. Kinenr.
2. KonuuecTBo aHEH, yepe3 KOTOphIe KIMEHT YHJIEeT.
3. Yxox kimeHTa.
BepHnbplii oTBeT: 3. YX0/1 KIUEHTA.

3. Komnerenuusi/Mnaukarop: N/1-3nk-2 Popmanuzyer HoBble TpeboBanus k 110

Bomnpocel, 3axanus
1.00yuyeHune ¢ NOAKPEIICHHEM U HIMUTAlMOHHOE 00yUeHHE.
2.TensorFlow, mpuHiun nmocTpoeHust HeHpoHHOH ceTn ¢ momotnsio TensorFlow. Moaynb
Keras.

Martepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.Kakas ¢pyHkuus 3amyckaer o0ydenue HeliponHoii cetu B Tensoflow.Keras?
OTBeThI:
1. compile
2. fit
3. predict
Bepnsiii otBer: 2. fit

4. Komnerenuusi/Unaukarop: NUJI-1nk.7 opMynupyeT TEHASHIIMH pa3BUTHUS WH(DOPMALIMOHHBIX
TEXHOJIOTUH

Bonpocel, 3aganus
1.Perpeccuonnslii ananus. Llenn, MaTeMaTnyeckoe onpeaeaeHue, METOIbl, IPUMEHSIEMBIE B
3a/1a4e pErpeccum.
2.3amaya knaccuukanuy B mpocTpaHcTBe noucka. [Ipusnakosoe nmpocrpanctso. Tunonorus
3aJa4 KjIaccu(uKaIum.
3.KnacrepHbiii ananu3. Tunonorus 3a1ay KJacTepu3alni, eI, METOIBI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Kaxoif anroput™ He MOAXOAMT Ui pelIeHus 3a7ja4ui, OOBEKThI B KOTOPOI HY)KHO pa3/ieinTh
Ha KJ1acchl?
OTBeThI:
1. Cyuaiinblii jec.
2. JInnelinas perpeccus.
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3. JlepeBo NpUHATHS pEUICHUM.
Bepnwsiit oret: 2. JIunelHas perpeccus.
2.KakuM TUIIOM HEHPOHHON CETH CTOMT BOCIIOJIb30BAThCS AJIsl PELLIEHUS 3a7aun
IIPOrHO3UPOBAHUS Kypca BalltOT Ha Oupxe?
OtBeThI:
1. MHOTOCTIONHBIN MTEPCENTPOH.
2. CBeprouHas HEHPOHHAs CETh.
3. PexyppeHTHasi HEHpOHHAs CETh.
Bepnblii otBeT: 3. PekyppeHTHast HEHPOHHAs CETb.

5. Komnerenuus/Mugukarop: N-1nks JleMoHCTpUpyeT 3HAaHUS METOIOB MAIlTUHHOTO OOYYCHHS
Y yMEET UX MPUMEHSTD ISl aHAJIU3a JTaHHBIX

Bomnpocel, 3axanus
1.CBepTOUHbIC HEHPOHHBIE CETH U UX CTPYKTYypa. OCOOEHHOCTH aIrOPUTMOB O0YUYCHHSI.
[Ipumenenue nis 3agad MA/L.
2.PexyppeHTHbIE HEHPOHHBIE CETH U UX CTPYKTypa. OCOOEHHOCTH aJIrOPUTMOB OOyUEHUSI.
[Ipumenenue nis 3agay MAJL.

MarepuaJsl 111 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kak M0xkHO 60pOThCs ¢ IepeodydeHreM Mo1eu?
1. C noMOIIbI0 OTIIOKEHHBIX BIOOPOK.
2. C noMo1Ip10 Kpocc-BaJIMIAIUH.
3. C nomMouib10 KOMIO3UIMH aJITOPUTMOB.
OTtBeTsI:
l.1u3.
2.1n2.
3.2u3.
Bepnplii otBeT: 2. 1 u 2.
2. /115t MaIMHHOTO 00Y4YEHHUSI C TOMOIIbIO0 HEMPOHHBIX CETEN MOAXOAT IaHHbIE:
OtBeTsI:
1. Yucnossle Tumna int.
2. bunapHbzle.
3. JItoOwIx hopmaToB B 1IM(PpPOBOM BHUJIE.
4. IIpenBapuTesbHO MOATOTOBICHHbIE, OUUILEHHBIE OT OIINOOK, IPOITYCKOB U BEIOPOCOB, a
TaK)ke HOPMaJIM30BaHHBIE U MPEICTABICHHBIE B BUJIC YHCIOBBIX BEKTOPOB.
Bepusliit otBet: 4. [IpeaBapuTesibHO MOATOTOBICHHBIE, OYMILIEHHBIE OT OINOOK,
MIPOITYCKOB U BHIOPOCOB, a TAKKE€ HOPMAJIN30BaHHBIE U MPEJCTABICHHBIE B BUJI€ YHCIIOBBIX
BEKTOPOB.
3.BriOepute BEpHYIO CTPYKTYPY CBEPTOYHOM HEUPOHHOM CETH JIJIsl PEIICHUS 3aaun
KJIaccu(uKaluu:
OtBerTsI:
1. BXoHO# c1oif — CBEPTOYHBIN CJIOM — MOJHOCBSA3HBIN CIIOM — CIIOW IyJuHIa —
BBIXOJTHOM CIION.
2. BxonHOH ci1oif — CBEPTOYHBIN CIION — CIIOW ITyJIMHIa — BBIXOJAHOM CIIOH.
3. BxogHoii ¢c11oil — CJI0M NyJIMHra — CBEPTOYHBIN CJIIOWM — IMOJTHOCBSI3HBIN CIIONH —
BBIXOJTHOH CJION.
4. BXOTHOH CJIOM — CBEPTOYHBIN CJIOW — CJIOM MyJIMHIa — MOJHOCBS3HBIA CII0M —
BBIXOJTHOH CJIOH.
Bepnsiit otBeT: 4. BXOgHOM €101 — CBEPTOYHBIN CIIOH — CJIOW ITyJIMHIa —
IIOJIHOCBSI3HBIN CJIOM — BBIXOJIHOH CIION.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
YPOBHS U B MOJTHOM 00BbemMe. OTBETHI IJaHBI BEPHO U YETKO CHOPMYITMPOBAHBI OCOOCHHOCTH
MPEJIOKEHHBIX PEHICHUH.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuku 6blnoneHus 3uanus: Pabota BeloiHeHa B paMkax "0a30Boro"
ypOBHsI. BOJIBIIMHCTBO OTBETOB HA BOMPOCHI IK3aMEHAIIMOHHOTO OMJIeTa M JOTIOJTHUTEIbHbBIE
BOIIPOCHI JJaHBI BEPHO, HO UMEIOTCSI HEKOTOPHIE HETOYHOCTH ¥ HEIIPUHIIUITHATBHBIC OIINOKH.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
YPOBHS M OCHOBHAS YacCTh 3aJJaHMs BBIITOJIHEHA BEPHO WJIM TIPUBEICH NPABHIIBHBIN ITyTh PEIICHUS.
B oTBeTax Ha BONPOCHI 3K3aMEHAI[MOHHOTO OUJIETa JOIMYIIECHbI CYIIIECTBEHHbIE OLTUOKH, HO 3aTEM
CaMOCTOSITEIILHO HCIIPABJICHBI.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHUHU CEMECTPOBOM U 3K3aMEHALIMOHHOM COCTaBIIAIOIIUX.
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