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TECTOBBIE BOITPOCBI «CUHCTEMbI HCKYCCTBEHHOI'O UHTEJIJIEKTA»

Komnerenuu:
OIIK-10

peHICHU A HpO(I)CCCI/IOHaJIBHBIX 3aaa4

OIIK-11

anmnaparHoe obecnedeHne HHGQOPMallMOHHBIX 1 aBTOMaTH3MPOBAHHBIX KOMITJIEKCOB

CrniocoGeH pa3pabaTeiBaTh OPUTHHAIBHBIE AITOPUTMBI M IIPOTPaMMHbBIE
IPOJYKTHI, B TOM YHCJIE C UCITOJIb30BAaHHEM COBPEMEHHBIX MHTEIUICKTYAIBHBIX TEXHOJIOTUH, JUTs

CnocobeH pa3zpabaTbiBaTh ¥ MOJIEPHU3UPOBATH IPOTPAMMHOE U

Howme [IpaBUIBHBIN OTBET Conepxanue Bonpoca Kommnie | Bpem
p TEHLUS o
3a7aH BBIIIO
us JHEHU
(MuH.)
1 OTtser: 3 IIpouunraiite Tekcr, BbIOepuTe mnpaBwiabHbIN | OIIK10 | 2 Mun
OTBEeT " 3anuIIMTe apryMeHThbl,
Obocuosanme: 000CHOBBIBAOLIE BLIGOD
Meron  ONOpHBIX  BEKTOPOB
oTBeTa
(SVM) ¢ wucnonb30oBaHHEM .
PATHATHHO GA3HCHON (yHKIMH Kakoif aaropuT MamHHOTO 00y4eHUs JTydlle
(RBF) B  KauecTBe  sypa | BCCTO TOJIXOIUT i 3724 KIacCU(UKaLMK, KOoraa
SABJISIETCS MOIIHBIM JOTAHHBIC HepaBJIGJ'II/IMBI J'II/IHGﬁHO?
MHCTPYMEHTOM Ul 3ajad
KraccHpuKanuy, 0COOCHHO 1. Jloructuueckas perpeccus
KOTAa  JAHHbIC HEPa3ACIHMbI 2. Jlnueiinas perpeccus
nuHelHo. JIuHelHas rpaHuna
3. Meron onopHbix BekropoB ¢ RBF simpom
paszena B TakoM cllydae He
NOJXOMUT AN KOPPEKTHOTO 4. Knacrepuszauus K-cpeaaux
paszzneneHus KJIacCOB, u
HCIIOJIb30BAHUE  HEJIMHEMHBIX
sanep, TaKuX Kak RBF,
M103BOJISIET IIPOBECTH
HEIMHEHHOe IpeoOpa3oBaHUE
MaHHBIX B 0Oojiee  BBICOKOE
pa3MepHOe MPOCTPAHCTBO, IJIE
JaHHBIE MOTYT OBITH OoJiee
JIETKO Pas3JICJICHBbI.
2 OTtBer:3 IIpounraiite TekcT, BbIOepuTe mnpaBuwiIbHblil | OIIK10 | 2 Mun
OTBeT " 3anuumre aprymMeHThbl,
OGocHoBanme: 000CHOBBIBAOLIE BLIGOD
I'pagueHTHBIM CcIycK — 3TO
oTBeTa
METOJ ONTUMU3ALHH, .
HCITOb3yeMBlit s Kafcon MeToJ  OOydeHHUsT  HCIONB3yeTcs B
MuHIME3aH dyHian moTeps | HEHPOHHBIX CETAX [T MUHHMU3ALHN oumoxu?
B HEHPOHHBIX CETAX. OTOT .
METOx BKITIOUACTCS B 1. Jluneiinas perpeccus

IMOCTCIICHHOC KOPPEKTUPOBAHHEC
BCCOB HCP'IPOHOB B HaIllpaBJICHUHA

OTpPHULIATEIBHOTO rpajeHTa
¢GyHkuuu motepb. Perymsproe
oOHOBJIEHUE napameTpoB

MOACIHN Ha OCHOBEC DTOIo ME€ToJa
IO3BOJICT CCTHU o6yanbc>1 u

2. Jlomyck HamOOJBIIETO KOJIMYECTBA OIMMOOK
(GompIast TEPIUMOCTD K OIIMOKaM)
I'panueHTHBIN CiycK

JlMCKpeTHOE MOBBIIIEHNE

oW




CHUKATh ONIMOKY Ipe/ICKa3aHui
Ha oOyyaromeM Habope JaHHBIX.

OtBer:2 IIpouuraiite TeKCT, BbIOepPUTE NPABUIbHBIN OIIK10 | 1 mun
ObocHoBaHuME: OTBET U 3aMIIMTE APryMeHTHI,

Perynapusanus — 370 TexHMKa B | 000CHOBbIBaIOLIE BbIOOP

MallMHHOM oOydeHuu, | 0TBETA

ucronb3dyeMas Juisl CHUKeHus | Jlis 4ero Ucmosb3yercs peryaspusanus B

pHCKa IepeoOydeHHsT MOJCIN. | KOHTEKCTe MALIMHHOTO 00ydeHHs?

[lepeoOyuenne MPOUCXO/IUT,

KorZa MOACIDL CTHMIIKOM TO'HO 1. YroOsl o6ecieunTh OOMBIIYIO CKOPOCTh
MOJICTPAaUBAETCsSl I0OJ JIaHHBIE

oOyuaromero  Habopa, Tepsas 00ydeHus

CIIOCOBHOCTD K OGOBIEHUIO Ha 2. UYroObl yMEHBIIMTH NEPEOOydEHUE MOJEIN
HOBBIX JJAHHBIX. Pery_]]f[pplga]_[n;{ 3. UYrobOnl YMCHBIIMTE BPEMA pa3pa60T1<1/I
(metonpl, Takve kak L1 u L2) ajropuTMa

nobasisier mrpa 3a BHICOKHE 4. Jlns yBeTUYEHHUs CII0)KHOCTH MOJIENN
3HAYEeHUsI BECOB MOJEIH, 4TO

crocoOCTByeT OoJjiee IMJIaBHOMY

1 0000IICHHOMY pEIICHHUIO.

OrtBer:3 IIpounTaiite TekcTr, BbIOepuTe mnpaBWwiIbHbINM | OIIK10 [ 1 Mun
ObocHoBaHueE: OTBeT U 3anuIIMTe apryMeHTBhl,
CBepTouHbIi CJIOM | 000CHOBBIBAKOLIE BHIOOP

(Convolutional Layer) — 5t0 | oTBeTa

KIK0YEBON KOMIIOHEHT | YTo Takoe 'CBEpTOUHBIH CIIOH" B KOHTEKCTE
CBEPTOYHBIX HEHPOHHBIX ceTell | cBepTOYHBIX HeHpOHHBIX ceTeil (CNN)?

(CNN), B KOTOPOM

IIPUMEHSIOTCSA onepanuu 1. Cnoii, KOTOpBIH MOJKIIOYAETCS KO BCEM
CBEPTKU (CBSI3aHHBIE (PUIIBTPHI) HEUPOHAM CIEAYIOIIETO CIIOS

K BXOJHBIM  JaHHBIM  JJIS 2. Cnolt, conmepxaumii  peKyppeHTHbIE
U3BJICUCHUS JOKaJIbHBIX 3JIEMEHTHI

MPU3HAKOB. DTU CJIOW MTOMOTAIOT 3. Croii, B KOTOpOM ITPUMEHSIFOTCSI CBEPTKH
B 3(dekTMBHOM  BBIEIEHUU K BXOJHBIM [JaHHBIM JUIS M3BJICUCHUS
IIPOCTPAHCTBEHHO IIPU3HAKOB

JIOKQJIN30BAHHBIX CTPYKTYp, 4TO 4. Cnoil, MCHONb3yeMblii HCKIIOYUTEIBHO
0CcOOEHHO I0JIE3HO MpHU paboTe ¢ JUIs HOpMaJIM3alluy JaHHBIX
M300paXeHUsIMU U JIPYTUMHU

JAHHBIMH, UMEIOIMU

IIPOCTPAHCTBEHHYIO CTPYKTYPY.

Otser#4 IIpounraiite TekcT, BbIOepuTe mnpaBuwiIbHbli | OIIK10 | 1 Mun

Ob6ocHoBaHuUeE:

PexyppeHTHBIE HEWPOHHBIE CETH
(RNN) onrTuManbHBI 115
00pabOTKK AAaHHBIX BPEMEHHBIX
PSIIOB, TaK KaK OHU yYUTHIBAIOT
I10CJIEI0BATEIBbHOCTh JAHHBIX U
COXPaHSIOT UHPOPMALIUIO O
MPEIBIIYIIMX COCTOSHUSX. B
OTJIMYUE OT OOBIYHBIX
HelpoHHBIX ceTel, RNN numeror
METJIN, TO3BOJISIOIIHE

OTBET u 3anuIImMTe apryMeHTBhl,
000CHOBBIBaIOIIME BHIOOD
oTBeTa

Kakoii moaxo jaydine BCEro MOJXOAMUT ISt
00pabOTK BPEMEHHBIX PSIOB B CUCTEMAX
HCKYCCTBEHHOTO MHTEIICKTa?

Knacrepusanusa merogom K-cpennux
Jlunelinas perpeccus

Merton 6mmxkaiinmx coceneit (KNN)
PexyppenTtHblie HeliporHble cetu (RNN)

PobdE




nepeaaBatb HHGOPMAITUIO Yepe3
[Iard BpEMEHU, YTO AENaeT UX
MOAXOISIIMMU JUTS 33124, TS
BA)KCH KOHTEKCT U UCTOPHS
JAHHBIX, TAKHX KaK
MIPOTHO3MPOBAHKUE BPEMCHHBIX
PAIOB MK 00paboTKa
€CTECTBEHHOTO SI3BIKA.

Otser:1 IIpounraiite Tekcr, BbIOepuTe mnpaBwiIbHbIN | OIIK11 | 2 Mun
ObocHoBaHue: oTBET U 3anMImMTe apryMeHThlI,

Munu-06at4 rpaAMeHTHBIN CIYCK | GocHOBBIBAOIIIE BHIGOP

- T MET KOTOPBIN

; 3TO eTof, 0TOp oTBeTa
o0BeAMHSET MPEUMYIIECTBA .

a PEHMYLI Kakoit Merom wucnonb3yercss [Uisi TOBBIMICHUS
CTOXaCTHYECKOTO U  IOJIHOTO
5 B MPOU3BOAUTENEHOCTH o0Oy4eHus TTyOOKHX
MmakeTHoro oOyueHus. Bwmecto o . N

5 yHaeH .. | HEHpOHHBIX ceTell MyTéM TmepepacnpeneneHus

aboThl ¢ KaXJOW OTHEIbHOMN
p ! 8 BXOJIHBIX JIAHHBIX TT0 MHHU-0aT9am?
3allMChI0 WJIH MOJHBIM HabOpoM

aHHBIX, 00y4eHUE TPOUCXOAUT . .-
A X, 00Yd P A 1. Mwunu-6ata rpaguentHeiii cmyck (Mini-
Ha HeOOJBIIMX MOJAMHOXKECTBAX Batch Gradient Descent)

aHHBIX — MHHH-0aTyax. ITO
A 2. Tlomnoe  makerHoe  oOyuenme  (Bulk
MO3BOJISIET YCKOPHUTh Training)

BBIYMCIICHHS ¥ CTAOUITU3UPOBATH
p 3. Hukpementnoe  obyuenue  (Incremental

oOyuenue Onaromaps  Ooinee Learning)
cbaaHCHPOBAHHBIM o

p 4. Perynspuszanus (Regularization)
OOHOBJICHUSIM TapaMeTpPOB B
MO/JIeIH, 4TO 0COOEHHO
aKTyaJIbHO JUTSt IITyOOKHMX
HEUPOHHBIX CETEH.

TBET: 0YUTANHTEe TEKCT, BbIOEpHUTE NPABHIbHBII MUH
O 4 11 , 0 OIIK1I1 | 2
O6OCHOBaHI/_Iei 0TBET H 3alMImMTe apryMeHThbl,
FPGA  (Field  Programmable 06OCHOBBIBAIONE BHIGOD
Gate Array) — 3TO

0oTBETA
MHTErpaibHas cxema c
P Uro takoe FPGA 1 Kkakyro poJib OHO MOKET UTpaTh
BO3MO>KHOCTBIO
B CHCTEMaX UCKYCCTBEHHOTO MHTEJIICKTa?
nepenporpaMMUPOBaHUS,
KOTOpast MO3BOJISIET . .

o 20 are - oBa 1. Hewrpamsnsiii opoueccop (CPU), xoTopslit
M0JIB30BATEIISIM NI TUPOBATh

H P HCIIOJIb3YET nepenporpaMMupPyeMyrOo
armapaTrHyr KOH (pUTYypaIuro HOTHKY
MoJA KOHKpPEeTHbIE 3ajgauu. B

A ® . 2. 3amporpamMmmupoBaHHas rpaduyeckas miara,

cucreMax HCKYCCTBEHHOTO
Y ONITUMHU3UPOBAHHAS JUTSt TITyOOKOTO

WHTEIUIEKTA FPGA MOTYT O —
UCTOJILIOBATLEA JUIA YCKODCHHA 3. Thmrka OTIePaTUBHOM naMsTH
BBIYHMCIICHU I TaKUX KaK ' . ’

’ UCIIOJIb3yeMasi ISl XPaHCHHS HEHUPOHHBIX
MaTpUYHbIE  OMEpaluu  WIHU cereit
CBEPTKH, 32 CYET HX BBICOKOM 4. Anmaparnas nnardopya c

TMOKOCTH M Hapajuieian3mMa. ITo
0COOCHHO MOJIC3HO JUTSt
BBITIOJIHEHUS pPECYPCOEMKUX
3a1a4 B pPCAJIbHOM BPEMCHU H
MO3BOJISIET  MOJCPHU3UPOBATH

nepenporpaMMUpyeMoOn JIOTUKOU

YCKOPEHUSI BBIUMCICHUN

JUIA




ammapaTHoe oOecCIeueHHue ISt
IMOOACPIKKM HOBBIX aHFOPPITMOB
U MOJCIIEN.

OTtBer:2 IIpounraiite Tekcr, BbIOepuTe mnpaBuwiIbHbIA | OIIKI11 | 1 Mun
OTBET " 3anuImTe aprymMeHThbl,
O6ocHoBanwue: ['opuzoHTaIBEHOE 060CHOBLIBAIONIHE BHIGOP
MmacmrrabupoBanre  (Horizontal
Scaling) opa3yMeBaeT orpera
5 g pasyM Kaxkoii crparerueit macmrabupoBaHusi CHCTEM
o0aBJieHHE  HOBBIX JI0B
f[ ) 3 HCKYCCTBEHHOTO MHTEJUIEKTa MOYKHO JJOCTHYb
CepBEPOB) B paclpeieicHHbIC .
PBEp paciipel pacmpeesieHHON 00paOOTKN TaHHBIX?
CHUCTEMBI TUTST 00paboTKn
aHHBIX  MapaiebHO.  IDTO . .
. P 1. VBenudeHue ymcna cioeB B HEHpOHHOU
MO3BOJISIET cucTeme cetn
HCKYCCTBEHHOTO WHTEJUIEKTa
4 2. Topu3oHTanbHOE MacurabupoBaHue
00pabaTeIBaTh Ooupime (Horizontal Scaling)
00BEMBI JTAaHHBIX W BBHITIOJHSTH
a 3. Hcmonp3oBanue T100aIbHOTO OTKaTa
BBIYMCIICHUS ObICTpEe, (Global Rollback)
Omaromaps acnpeesIeHUI0
Aap paciipen 4. JlokanbHoe xpanenue nanHbix (Local Data
Harpy3ku Ha HECKOJIBKO Storage)
BBIYMCIIUTETBHBIX pECypCoB.
Takue cTpaTeru  0COOEHHO
BaKHBI TUTSE MIOCTPOCHUS
BBICOKOITPOU3BOAUTENBHBIX U
OTKa30yCTOMYMBBIX CHCTEM,
KOTOpBIE MOTYT aJarTHPOBATHCS
K YBEJIIMUEHUIO 00beMa JaHHBIX
U I10JIb30BATEIIEH.
Otser:3 IIpounraiite Tekcr, BbIOepuTe mnpaBwiIbHbIN | OIIK11 | 2 Mun
OTBeT u 3anuumTe aprymMeHThbl,
ObocroBanwme: 000CHOBBIBAKOLIE BLIGOP
OcHoBHOE MIPEUMYILECTBO
& oTBeTa
M CIIOJIb30BAHUS apUIeCcKIX
P (GPU) B uem 3akmouaercsi OCHOBHOE ITPEUMYINECTBO
MIPOLIECCOPOB
pott p 5 npumenenusi GPU no cpaBaenuto ¢ CPU mis
3aKIII0YAETCs B UX CIIOCOOHOCTH . .
o0y4eHHS TITyOOKHX HEHPOHHBIX ceTei?
BBITTOJTHSATH napajijiesIbHyIo
obpabot OOJBIIOTO  YHCIIA
p Y 1. Bonee ObICTpas obpaboTka
BBIYUCITUTEILHBIX 3aj1a4
OIHOBDEMOHHO. D10 oco6eﬂ o NOCJIeI0BaTEIbHBIX 33124
HOBPEMEHHO. DT HH
AIHOBD p 2. Jlyyme  TOAXOMUT  JUISL  BBITIOJHEHUS
MOJIE3HO npu o0y4eHHH . .
” P YHCHH HaJEKHBIX TPAH3AKI UM
ITyOOKMX HEWPOHHBIX CeTeH .
P ’ 3. Bo3MoOXHOCTH mapauienbHOil  00paboTKH
e 3HAYHTETbHAS 4acThb

BBIYUCIICHUI TPUXOJUTCA Ha
MaTpUYHbIE ONEpPaLUM, TaKue
Kak ymHOXkeHue Mmarpull. GPU
COCTOSIT W3 MHOJXKECTBA AIEp,
KOTOpbI€  MOTYT  BBIIIOJIHSTH
napaJujiesibHble orepanui,
3HAUUTENIBHO YCKOpsIA Ipoliecc
Oo0y4eHHsI 10 CpPaBHEHHUIO C
IEHTPAJILHBIMU  TIPOLIECCOPaMU

OOJIBIIIOTO  KOJIMYECTBA BBIYUCIUTENBHBIX
3a71a4

4. CrabuipHoe
00BEMOB ITAMATH

HCITIOJIB30BaHHUC HHU3KHUX




(CPU), KOTOpPBIC
OpPUEHTUPOBAHBI Ha
IIOCJIEJIOBATENbHYI0  00pabOTKy
3a/1a4.

10

OTtBer2

ObocHoBaHHME:

KonTentmepuszanus  —  3TO
TEXHOJIOTUS, KOTOpasi M103BOJISIET
U30JIMPOBATH MPUJIOKEHUS U UX
3aBHCUMOCTHU B
CaMOJIOCTaTOYHBIE KOHTEHHEPHI.
Taxue KOHTEHHEPBI
o0ecreunBaloT CTaOUIBHYIO H
BOCIIPOM3BOAMMYIO Cpeay s
BBIITOJIHEHUS NPUIOKEHUH, YTO

0COOEHHO BaXKHO I CJIOXKHBIX

CUCTEM HCKYCCTBEHHOTIO
WHTEJUICKTA. KoHTeitHepsl
YIPOILAIOT porece
pa3BepThHIBAHUS U
MacmraOupoOBaHUs, IOCKOJIBKY
NPWIOKEHUE  MOXET  ObITh

3alyIIeHO B JIFOOOM OKpPY)KCHUH
0e3 JIOTIOJTHUTEIHHBIX HACTPOEK.
310
pUCKH HECOBMECTHUMOCTH,
yCKOpsIeT pa3paboTKy u
pa3BepThIBaHUE, a
YIPOLAET

KU3HEHHBIM

CYHICCTBCHHO CHHXKACT

TaKKe

yIpaBJlieHUE
LUKIOM

MIPOU3BOACTBEHHOTO

OKPYKCHHUSL.

IIpouuraiiTe TekcT, BbIOEpPUTEe NPABUILHBIM

OTBET u 3aIUIINTeE apryMeHThbl,
000CcHOBBIBaIOIIME BHIOOP
OTBETA

Yro Takoe KOHTEHHepU3alMsl, U KaKk OHa
CIIOCOOCTBYET pa3BepPTHIBAHUIO CHCTEM
HCKYCCTBEHHOI'O MHTEJUIEKTa?

1. MeToa KOMIOUISIMYA UCXOAHOTO KOJA JIJIst
TTOBBIIICHU ST TPOU3BOIUTEITLHOCTH

2. Texaomorusi U30JSIHH TPUITOKEHUH B
CaMOJIOCTaTOYHbIE KOHTEHHEPHI JIs
VIIPOIICHUS Pa3BEPTHIBAHUS U
MacIITabupOBaHUS

3. Tlpomecc aBToMaTn4eckoro oOydeHus Ha
BCTPOCHHBIX ycTpoiicTBax (On-Device
Learning)

4. Meroa pacnpeaeneHus JAHHBIX MEXITY
pa3IUYHBIMU CIOSIMU HEHPOHHOMU ceTH

OIIK11

2-3
MHH




11 | OtBeTt:1245 IIpouunraiite TekcT, BbIOepuTe mnpaBwibHbie | OITK10 (3-5 MuH
OGocHoBauue: OTBEThHI " 3anMIumTe aprymeHThl,
Iepeoby4enne IIPOUCXOHUT, | 00OCHOBBIBAIOIIME BHIOOP
KOT/id MOJeNb CIMIIKOM TOYHO | grpeToB
MOJTOHSIETCS TOA OOydJaromme
NaHHBIE MW IUIOXO 0000Imaer
HOBbIC, HEBHJAHHBIE pAHEE Kakue w3 cremylonmx TEXHHUK MOTYT OBITh
AHHBIC M CIIOJIb30BaHbI TUTS MpEeIOTBPAILCH Usl
- Peryn;{p]z[?,auplg 1.2 Z[O6aBJ'I$IeT HCpGO6y‘I€HI/I$I (overﬁtting) MOJEJIEd MAaIlMHHOIO
mrpad 3a  Oosble  Beca | oOyueHHs?
apamMeTpoB B (PyHKIUIO TOTEPD,

TIpeAoTBpalla Hpe3MCEpHO 1. Perymspuzanus L2 (L2 Regularization)
CJI0’KHBIE MOJIEIIH.
2. YMeHBIICHWE  KOJIMYECTBA  IPU3HAKOB
- YMEHBIIEHUE  KOJIMYECTBA )
[PU3HAKOB yMEHBIAET (Feature Reduction)
pa3MEepHOCTb JAHHBIX, 3. VYBenuueHue 4ucia Cl0OeB HEHPOHHOH ceTH
3aCTaBJIsIs MOJIEb (Increasing the number of layers)
(okxycupoBaThcsi Ha Haumboiee 4. Wcnonszosanue metoaa Dropout
SHATNMBIX IIPU3HAKAX. 5. VBennuenwe Habopa  ganHbix  (Data
- Merong Dropout CJIquaI/IHLIM Augmentation)
00pa3oM OTKITIOYAeT HEHPOHHI B
CEeTH BO BpeMsi OOydeHUs, 4TO
MPENsSTCTBYET 3aBUCUMOCTHU
MOJIENH oT KOHKPETHBIX
HEMPOHOB M  yilydlmaer eé
00001112eEMOCTb.
- YBenuuenue Habopa JaHHBIX
MOCPEICTBOM TeHEepalu
JOTOTHUTENBHBIX  00yJarolmx
IpUMEPOB  (Hampumep, dYepes
ayrMEHTaIH O JAHHBIX)
MOMOTaeT MOJIeITH TydIre
00001aTh HH(pOPMAIIHH.

12 | OtBet:135 IIpounTaiite TekcT, BbIOepuTe mnpaBuwibHble | OIIK10 (3-5 Mun
ObocHoBauue: OTBETHI u 3anuImTe aprymMeHThl,
OOydeHne ¢ NOAKPCIUICHUEM | 0GOCHOBBIBAIOINE BHIGOP
(Reinforcement Learning, RL) - | orBeToB

3TO THUII MAIIMHHOTIO 06y‘-I€HI/ISI,
IpUd KOTOPOM areHT oOydaercs
qyepes
OKPY)KAIOLIEH Cpelor, Moiydast
oOpaTHYIO CBSI3b B BUJE Harpas

B3aWMOJIEHCTBHUE c

uiy mrpadoB.

- Q-oOyuenue (Q-Learning) -
Inpu KOTOPOM arcHT
YYUTCSI NPHUHUMATh pEIICHHS,

METOI,

OLICHHMBAs OKHJIaeMO€e 3Ha4YECHHUE
Harpajsl 3a KaXxa0e JACHCTBHE.

- AJropuT™Mbl Ha  OCHOBE

Kaxne n3 CICOAYIOIMX AJITOPUTMOB OTHOCATCA K
MeTO/1aM o0yueHus c
(Reinforcement Learning)?

MOAKPEMIEHUEM

1. Q-oOyuenue (Q-Learning)

2. Meron Ommxkaitnmx coceneir (K-Nearest
Neighbors)

3. Auroputmbl Ha ocHoBe mojuTHku (Policy-
Based Methods)

4. T'pamuentHsiii Oyctunr (Gradient Boosting
Machines)

5. SARSA (State- Action-Reward- State-




(Policy-Based
HarpaBJICHBI Ha

MO THKA
Methods)
npAMOC YIIY4YHICHUC TIOJUTUKU,
KOTOpast
neiictBue BBIOpaTh B JIaHHOM

peuacT, KaKo€

COCTOSIHUH.
- SARSA (State-Action-Reward-
State-Action) - MeTom, CXOXKHUH C
Q-Learning, HO OOHOBIISIFOIIMIA
¢byHkuuio 3HaueHUN Q ¢ ydeTom

Action)

JICCTBUH, KOTOpbIE areHT
peaTbHO MPEANPUHUMAET.
13 | OtBet:134 IIpounraiite Tekcr, BbIOepuTe mnpaBwibHble | OIIK10 |3-5 MuH
OTBETHI U 3anuImMTe apryMeHTbl,
Obocrosanue: _ | o6ocHoBBIBaIOIME BHIGOD
Jnst pa3paboTku  Mojenei
6 OTBETOB
IIYOOKOro  OOydeHMs M HX Kakne w3 crnenyronmx HWHCTPYMEHTOB — HIIM
OTTHMH3ALIH COBPEMEHHDIC | 1o xnomnornit MOTYT MCIOJIB30BATHCS ULt
TeXHOTIOTHH MPEIVIATAIOT | o 3paGoTki M ONTHMU3ALMKH MOJENell TIyGOKOTro
MHOKECTBO MOIIHBIX o
oOyueHus?
UHCTPYMEHTOB:
- TensorFlow - dpeiimBopk st 1 TensorElow
MalMHHOTO oOy4eHus, 2 STATA
cozmanHblii  Google, KoTOpBIi 3. PyTorch
IMPOKO  HUCHOJb3YyeTcs  AJs 4. Jupyter Notebooks
INOCTPOEHUsT U  TPEHUPOBKU 5. Apache Hadoop
IIIyOOKMX HEMPOHHBIX CETEH.
- PyTorch - oTkpbITHIi
¢perimBopk ot Facebook,

U3BECTHBIM CBOEH ynoOHOH U

M OKOH CHCTEMOM
JTUHAMUYECKOTO  BBIYMCICHHS
rpados, 4TO JenaeT
UCCICIOBAHUS W BHEAPEHUE

Mojieneii OpicTpee U yao0Hee.

- Jupyter Notebooks -
WHTEPAKTHBHAS Cpeaa, KOTopas
I103BOJISIET paspabaThIBaTh,
JTOKYMEHTHUPOBATh U
paboty

yAOOHBIM

JEMOHCTPHUPOBATH
MoJielei c
uHTepdeiicoM AN HUCIOTHEHUS
KOJa, BU3YyaJIU3alNU H
KOMMEHTapHUEB.




14 | OtBert:145 IIpouuraiite Tekcr, BbIOepuTe npaBwiIbHble | OIIK10 |3-5 Mun
ObocHoBanmue: OTBEThI H 3anuImTe apryMeHThl,
st 00paboTKi  OOJBIIMX | 0GoCHOBBHIBAIOLINE BHIGOP
00BEMOB JIAHHBIX M UX AHAIU3A | oTReTOB
B mpoekrax - cucrem MU Kakue w3  cregylonmx  HOIXOAOB  MOTYT
HCIIOJIB3YIOT CIIEeyIoNHe
HOMXOIEL: MPUMEHSATHCS st 00pabOTKM M aHanm3a OOJBIIMX

nanubix (Big Data) B mpoekrax ¢ cucremamu MIN?
- PacnpenenenHoe xpaHeHue u
obpaborka nansbix (Distributed 1. PacnpenenenHoe xpaHeHue u 00paboTKa
Storage and Processing) JAHHBIX (Distributed Storage and
MTO3BOJISIET pacrpenenuThb Processing)
JaHHBIE W  BBIYUCIIUTEIBHBIC 2. Mapkosexite nen (Markov Chains)
33724l TI0 MHOXXECTBY MaIlHH,
9TO VBEJMUHBAET 3. Kapra lllymana (Shumann Map)
MacIIrabupyeMOCTh U CKOPOCTh 4. MapReduce
00paboTKH. 5. TloroxoBeie BBIYHMCIICHUS (Stream
- MapReduce - mporpammHas Processing)
MOJIeNIb, KOTOpasi pacrpenenseT
33724 HA MHOXXECTBO Y3JIOB
JUTS TTapaJIeIbHON 00pabOTKH |
MOCIICAYIOIETO  OOBbeAMHEHUS
pE3yIabTATOB.
- TloTrokoBbie  BBIUMCIICHUS
(Stream Processing) - wmeton
pEaTbHOTO BPEMEHH 00pabOTKH
JaHHBIX, KOTOPHIH OOHOBIISICT U
aHAMU3UpyeT HMHGPOPMALMIO TI0
Mepe €€ MOCTYIUICHUs, 4YTO
MOJIC3HO JUTS 337a4, TPEOyommX
ONEPATUBHBIX PEHICHUH.

15 | OtBer24 IIpounTaiite TekcT, BbIOepuUTe mnpaBuibHbIe | OIIK10 (3-5 Mun
ObocHoBauue: OTBETHI u 3anuImTe aprymMeHThl,
[locnenoBarenbHbIe JGHHBIE | G5 cHOBBLIBAIONIIE BBIGOD
MPEACTABISIOT cob0¥ | grpeToB
MH(GOPMAIHIO, YIOPAIOYCHHYIO | Kakye H3 ClEAYIOUMX apXMTEKTYD HelpOHHBIX
MO BPEMEHM HIM KAKOH-THOO | cereif TIPHUMEHSIFOTCSI ISt 00paboTKu
JIPYTOH MOCIENOBATENBHOCTH, U | 110cr610BATEMBHBIX JAHHBIX?
ux 00paboTka Tpebyer
CICIMATILHBIX apXUTCKTYD 1. Tlonnocessubie Heliponnsie cetu  (Fully

HEUPOHHBIX CETEH:
- PexyppeHTHBIE HEUPOHHBIC

CeTH (Recurrent Neural
Networks, RNN) HUMEIOT
METJIEBYIO CTPYKTYpY, KOTOpas
MO3BOJISICT XpaHUTh U

nepeaaBatb HHMOOPMAIIUIO Yepes
BpEMEHHBIE IIATH, YTO JeaeT

Connected Neural Networks)

2. Pexyppentnbic Heiiponnsie cetu (Recurrent
Neural Networks, RNN)

3. Cséprounsie HEHUPOHHBIC ceru
(Convolutional Neural Networks, CNN)

4. JlonrocpouyHasi KpaTKOBpEMEHHas NaMSTh
(Long Short-Term Memory, LSTM)




ux d(GheKTUBHBIMU JI aHAJIA3a

BPEMEHHBIX pAIOB u
MOCJIEIOBATEILHOCTEN.
- Jonrocpounas

KpaTkoBpeMeHHas namsth (Long
Short-Term Memory, LSTM) -
sto THn RNN, paspaboTaHHBII
Ui YIy4dIIeHWS 3alOMHHaHUS
JONTOCPOYHON  WHpOpMALIHH,
4TO yCTpaHsieT  mpobiemy

5. T'eneparuBHBIC COCTA3aTEIILHEIC CeTH
(Generative Adversarial Networks, GAN)

3aTyXaHUus rpajueHTa u
yaydmaer o0paboTKy UITMHHBIX
MOCIIEI0BATEIbHOCTEHN.

16 | OtBet:1245 IIpounraiite Tekcr, BbIOepuTe npaBwibHble | OIIK11 |3-5 Mun
ObocHoBanmue: OTBEThI H 3anuImTe apryMeHThlI,
B mpouecce  paspabOTKi ¥ | ofocHOBBLIBAIOME BLIGOD
MOJICpHU3ALUHA TMPOTPAMMHOIO | oTBeTOB

oOecrieuenus g cucrem HU
BAXKHO o0ecTeunTh
KaueCTBEHHOE TECTUPOBAHHE HA
BCEX JTanax:

- IOnut-trectupoBanmne (Unit
Testing) mpoBepsieT OTHENbHBIC
KOMIIOHEHTBl WM  (yHKLHH,
o0ecrieunBasi UX KOPPEKTHYIO
paboTy B U30JIALIHH.

- Hurerpannonnoe
TECTUPOBAHUE (Integration
Testing) poBepsIET
B3aMOJEHCTBHUE MEXIY

PasIUYHBIMU MOJYISIMU, YTOOBI
y6€I[I/ITI>C${ B UX COBMECTHUMOCTHU
1 KOPPEKTHOM padoTe B LIETIOM.

- Perpeccuonnoe tectupoBaHue
(Regression Testing)
rapaHTHpyer, 4TO HOBBIE
M3MEHEHUsT  He  HapyIMJIH

CYILIECTBYIOILITYIO

(GyHKIMOHAJIBHOCTb.

- KonteinHepusanus c
HCIOJIb30BaHHEM Docker
o0Oneryaer CcOo3JaHuE,

TECTUPOBAHME U Pa3BEPTHIBAHUE
M30JMPOBAHHBIX  Cpel,  4TO
3HAYUTENBHO YIIpOURET padoTy

Kakne u3 mepednciieHHbIX METOJIOB U MPaKTHK
MOTYT OBITh MPUMEHEHBI Ui aBTOMAaTHYECKOIO
TECTUPOBAHUA M obOecrnieyeHus kadectBa [IO B
CUCTEMaxX MCKYCCTBEHHOTO MHTEIJIEKTa?

1. IOuut-tectuposanue (Unit Testing)

2. WuTterpanmonnoe TECTUPOBAHHE
(Integration Testing)

3. DevOps moaxoapl

4. Perpeccuonnoe tectupoBanue (Regression
Testing)

5. KoHreiiHepu3anuss ¢  HCIOJB30BAaHUEM
Docker




C 3aBUCUMOCTSIMU u
KOH(UIypalusmMu.

17

OtBer:124
OOocHOBaHueE:

AnnapatHoe
BBIUMCIEHUN  KPUTUYHO  JJIs
a(pexTuBHOM paboThI
coBpeMeHHbIX Mozenein MU, tak
MO3BOJIIET  3HAYUTEIBHO

YCKOPEHHE

Kak
COKpPaTUTh BPEMsS BBITIOJHCHHS
CJIO)KHBIX BBIYMCIICHHIA:

- GPU (Graphics Processing
Unit) - rpaduueckue
MPOIIECCOPHI, KOTOPBIC OTIHMIHO
MOAXOAST JUISl TMapajuiebHON
00paboTk OONBIIMX OOBEMOB
JTAaHHBIX, JemaeT  ux
HJICAILHBIMU TITyOOKOTO

qTo
Jinic
oOydeHHUs..

- FPGA (Field-Programmable
Gate Array) -
MIporpaMMHUPYEMBbIC JIOTUYCCKHE
MaTpulbl, KOTOPBIC MOXHO
JUJIsT  BBIITOJITHECHUA
cnennUUHBIX 33/1a4 C BHICOKOU
CKOPOCTBIO u BHGpI'I/Ieﬁ
3(ppeKTUBHOCTH.

- ASIC (Application-Specific
Integrated Circuit) -
CIICHHUAJIN3UPOBAHHLIC
HHTCIPAJIbHBIC

HAaCTPOUTH

CXEMBI,
pa3paboTaHHbBIC JUTST
KOHKPETHBIX

TaknX Kak o0OpaboTka

BBIIIOJIHEHUS
3a71ad4,
JaHHBIX B HeprOHHBIX CCTAX,
MPENOCTABIISIL  MaKCHUMAaJIbHYIO
IPOU3BOJUTEIBHOCTD u
3HEprodpPeKTUBHOCTD.

IIpouuraiite TeKCT,
OTBETHI u

BbiOepuTEe MNpaBUJIbHbIE
3anuImTe aprymMeHThbl,
000CHOBBIBAIOIIME BHIOOP

OTBETOB

Kakne wu3 mnepeurcieHHBIX TEXHOJOTUM MOTYyT
OBITh MCIOJIb30BAHbI JJISl allapaTHOTO YCKOPEHUS
BBIUHCIICHU B

MOIOCIAX HCKYCCTBCHHOI'O

uaTeuiekra?

GPU (Graphics Processing Unit)

FPGA (Field-Programmable Gate Array)
CPU (Central Processing Unit)
ASIC (Application-Specific
Circuit)

5. BASH

o E

Integrated

OIIK11

3-5 MuH
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OTtBeT:1234
O06ocHOBaHUE:

Jlns  mopnep:kaHus  BBICOKOTO
KauecTBa KOJA M JIETKOCTH €ro
conpoBoXkaeHus B npoekrax M
B&)KHO CJIEN0OBATh PALY JIydLIMX
MPAKTUK pa3pabOTKu:

I[IpounTaiite TeKCT,
OTBEThbI "
000CHOBBIBaIOIIME BLIOOP
OTBETOB

BbIOepUTe TMpaBHJIbHbIE

3anuImTe aprymMeHThbl,

Kakue mnpaktuku pa3pabOTKu

o0ecrie4eHHs] MOIyT YIY4IIMTh KAauecTBO KoJa M

POrpaMMHOTO

OIIK11

3-5 MuH




- Kogpessto (Code Review)
MIO3BOJISIET BBISIBIISTH u
UCTIPABJIATH Ol OKI IR0

yIIyqIaTh KadecTBO KOJa 4depes
KOJUIEKTUBHOE O0OCYXKJE€HUE U

PEKOMEHIaluu.

- HemnpepeiBHass wuHTErpanus
(Continuous  Integration,  CI)
obecrieunBaeT qacroe

00beMHEHHE KOJa ¢ OCHOBHOM
pa3paboTKu c
ABTOMATHYECKUM ITOCTPOCHUEM

BETKOU

U TECTUPOBAHUEM, UTO [TOMOTaeT
OBICTPO BBISBIISITH M UCIPABIIATH
pOOJIEMBI.

- Hcnonb3oBanue Agile
METO/I0JIOTH i CIIOCOOCTBYET
rMOKOMy W HUTEpPaTUBHOMY
MOAXOAY K pa3paboTke,
TI03BOJISIS (peKTHBHO

allaliTUPOBAThCd K M3MEHEHMSIM
TpeOOBaHUM U YIy4IlIATh MPOEKT
Ha KaXJIOM JTalle.

JOKYMEHTaI U1
MOJJIEPKUBATh

- Hanwucanwne
ITOMOTaeT

SICHOCTD u
CTPYKTYpPUPOBAHHOCTb KoJa,
obneryas IMOHUMaHHE H
JalbHEWIEE Pa3BUTHE MPOEKTa

APYrUMH pa3paboTyrka

00JIErYuTh €ro COMPOBOXKICHHE B ITpoekTax MN?

1. Koapessio (Code Review)

2. HempepbiBHass  MHTerpamus
Integration, CI)

3. HUcnonn3oBanue Agile merononoruit

Hanucanue nokymeHTanuu

5. OmpoboBaHHe MPOEKTA HA MPOJIAKIIH Cpe/e

(Continuous

&

A0 3aBCpHICHUA TCCTUPOBAHUA

MH.
19 | OtBet:1234 IIpouuraiite Tekcr, BbIOepuTe mnpaBuwibhbie | OIIK11 (3-5 Mun
OTBETHI " 3anuImMTe apryMeHTBhl,
O6ocHoBaHue:

Obecnieuenne 06€30MacCHOCTH B
CHUCTEMaxX n TpeOyeT
MHOTOYPOBHEBOTI'O MMOJXOa:

- [MudpoBanne JTAHHBIX
3alMIEeT WHQPOPMALHIO  OT
HECaHKI[HOHUPOBAHHOTO
JOCTyNa, KaK MPU XpaHEHHUH, TaK
U TIpU TIepeiave.

- Bsenenne MHOro(hakTopHOM
ayTeHTH(UKAIITU (MFA)
no0aBJIsieT  JTOTIOJIHUTEIBHBIHN
YPOBEHb 3alMTHl AKKAyHTOB U
CHUCTEM, YMEHBIIAs pUCK

000CHOBBIBaIOIIME BHIOOP
OTBETOB

Kakne W3 TIEpEYMCICHHBIX MOAXOJIOB  MOTYT
MPUMEHSATECS ISl 0OecrieueHus: 0e30MacHOCTH B

CUCTCMAaX UCKYCCTBCHHOI'O HHTEIIICKTa?

1. lIudpoBanue nqaHHBIX
2. Beegnenmue
ayrenTuukanuu (MFA)
3. Perynsapuabie o6HOBIeHU: [10
4. Omenka yrpo3

MHOTO(AKTOPHOM

6e3omacaoctr  (Threat




HECAaHKI[HOHUPOBAHHOIO
JIOCTYyIIA.

- Perynspasie o6HOBIeHus 110
3aKpbIBAIOT  YSI3BUMOCTH U
UCIIPABIISIOT OLMMOKH, TTOBBIIIAS
001IIyr0 6€301TaCHOCTh CUCTEMBI.
- OueHka yrpo3 0e30MacCHOCTH
(Threat Assessment) moOMoOraer
BBISIBIISATH MTOTCHI[UATBHBIC
VA3BUMOCTH U pa3padaTbiBaTh

Assessment)
5. Hcnonb3oBanue oOmel ydeTHOW 3amucu
JUISL BCEX pa3pabOTUNKOB

CTpaTeruu st ux
HeUTpaau3anuu
20 | OtBer:124 IIpounraiite Tekcr, BbIOepuTe npaBwibHble | OIIK11 |3-5 Mun
OTBETHI " 3anuImTe apryMeHTBl,
Obocnopanue: 000CHOBBIBAIOIIHE BLIGOP
KonTentnepusanus CTANA | orBeTOB
BaKHBIM ACMIEKTOM Pa3pabOTKH | Kakye TeXHOMOTHM M HHCTPYMEHTBI MOTYT GBITH
n oxennyarauun cucreM WU | penomsopaner a1 cosmamms w yIpaBJICHUS
TAaK KAK OHA OOECTEUMBACT | yonefinepaMu, KOTOPBIE YACTO MPUMEHSIOTCS B
H30JIMUIO,  YHPABIBIEMOCTE 1 | cperemax MM ais MOBBIMIEHUS MACIITaOUPYEMOCTH
MacIITabnpyemMocTs: 1 YIIPaBJIAEMOCTH MPHIIOKEHM T ?
- Docker -  nomymspuas 1. Docker
wiatpopmMa Ui CO3JIAHMS, 2 Kubernetes
pa3BOpauMBaHUS U YIPABICHUS 3. VirtualBox
KOHTEMHEpaMH, IO3BOJIAIOIIAS 4. Ansible
yIaKoBaTh TPUIOKEHUS H UX 5. TensorFlow
3aBHUCUMOCTHU B €IMHBIN
KOHTEWHEp.
- Kubernetes -  cucrema
OpKecTpauu KOHTEHHEPOB,
KOTOpast aBTOMaTH3UPYET
pasBopaunBaHHue,
MacirabupoBaHue u
yIIpaBJICHUE
KOHTEWHEpHU30BaHHBIMHU
HPUIIOKCHUSMH.
- Ansible - wuHCTpyMeHT s
aBTOMAaTU3alUU HACTPOMKHU
CHCTEM, KOTOPBIH MOXET OBITh
MCIOJIb30BaH TSt
pa3BepThIBAHUS ¥ YIPaBJICHUS
KOHTEHHEpaMu U MX CpeaMu
21 | 25341 IIpoumnTaiite Texker u ycranoBurte coorBetrcTBue | OIIK10 | 5 Mmun
TUTIOB MOJICJIEH MAIMHHOTO OOyYEHUS U 3a/1a4 OIIK11

a) Jluneitnas 1) Ilpexnckaszanmue

perpeccus JTMarHOCTHKH
6) Knaccuduxamus 3a00JIeBaHU 11O 1aH
METOJIOM aHaAJIN30B




OTIOPHBIX 2) IlporHo3upoBaHue | IeH
BekTOpoB (SVM) Ha HEIBUIKHNMOCTh
B) Knactepsr K- (Perpeccust)
CpeIHHUX 3) CermeHrarus KIHEHTOB
r) PexyppenTHas JUTSI MapKETUHTOBBIX
HEHpOHHAs CeTh KaMITaHU
(RNN) 4) TlporHo3upoBaHue
1) PannomubIi jec BPEMEHHBIX PAIOB,
HalpuMep, MPOJAXN 10
MecsIam
5) Knaccubukarus mfcem
KakK CIlaM WJIK HE CIIaM
3anunmre BBIOpaHHbBIC (0003t noj
COOTBETCTBYIOIMMHU OYKBaMM:
a 0 B T bi
22 24153 IIpouunraiite TeKCT U ycTaHOBHTe cooTBeTcTBHE | OIIK10 | 5 Mun
sTanoB paspabotku I10 u cranum mpoekra OIIK11
a) Coop u anamus 1) Hamwucanue ]
TpeOOBaHU M HHTErparus MoayJel
0) IIpoexrupoBanue 2) Amnamus pooJiey
CHUCTEMBI obnacTu
B) PazpaboTtka u (opMyIupoBaHUE
MIPOTPaMMHUPOBaH TpeOOBaHUM 3aKa34y
ue 3) Buenpenue
r) TectupoBanue wu AKCILTyaTaI[1Io,
OTJIaJKa MOJICPIKKA
1) PasBepThiBaHuEC U OOHOBJICHHE CUCTEM
COITPOBOXKJICHUE 4) TlpoekrupoBaHue
aApPXUTEKTYPBI CHCTEN
0a3bl JaHHBIX
5) IIposepka
(DYHKIIMOHAJIBLHOCTH,
ucIpaBJieHue o1m0d
3anumnmre BBIOpaHHEIE 1 QpsI o
COOTBETCTBYIOIIIMMHU OYKBaMU
a 0 B r bi
23 41532 IIpounTaiite TekeT M yctaHoBute coorBercrBue | OIIKI10 | 5 mMun
METO/IOB HMCKycCTBeHHOro wuHTeekta u  ux | OIIKI1

IIPUMCHCHU




a) I'enerndeckue 1) OnTumu3anus
ITOPUTMBI CIIOKHBIX
6) OnTtumuzauus byHKIHH,
post YaCTHUII HarpuMmep,
(PSO) napaMeTpoB
B) Heiiponnsie WHXXEHEPHBIX
ceTu KOHCTPYKIIU I
r) baecoBckue 2) Kareropusarus
ceTH TAHHBIX Ha
n) Pemaromme OCHOBE
JIePEBbS HMCTOPUUYECKHIX
MIPUMEPOB
3) Ilporuo3upoBanu
€ U JUarHoCTHKa
o
BEPOSITHOCTHBIM
MOJIEIISIM
4) Tloxbop
mapamMeTpoB  H
pemeHue  3amad
HEJIMHEHON
ONITHMH3AIUH
5) O6yuenue u
MIPOTHO3UPOBAHU
€ Ha OoNmpImMX
Habopax JaHHBIX
3anuumre BBIOpaHHbBIE 1 QpbI nof
COOTBETCTBYIOLLMMHU OYKBaMM:
a 0 B r II

24

24135

HpoquTaﬁTe TEKCT M1 YCTAHOBUTE COOTBETCTBUE

3aaa4 aBTOMAaTH3allu

n COOTBETCTBYIOLICTO

[1O/anmaparHoro obecrievyeHus:

a) Cucrema
yIpaBJICHUS
CKJIaZIOM

0) ABTOMaTHYECKUI
KOHBEWED

B) IHTennexryanbpHa
s Kamepa
HaOJIIOIEH N

r) PoGotusupoBanna
s TUHUS COOPKU

n)Yar-60T
IO IEPIKKA
KIHEHTOB

1) Cucrema
pacrio3HaBaHUs
o0pa3oB u
BUICOHAOIIOIEHNE

2) ERP-cucrema s
yIIpaBICHUS
3amacamu u
JIOTUCTUKOM

3) INpoMbINUICHHBIH
poboTt c
KOHTPOJLJIEPOM

4) ABTOMATH3UPOBaH
HBI KOHBeWep ¢
IUJIK

5) TlporpamMMHBbIit
arecHT Ha OCHOBE
00paboTku

OIIK10
OIIK11

5 mun




€CTECTBEHHOTO
si3bika (NLP)

3anuumre BBIOpaHHbBIE 1 QpbI nof
COOTBETCTBYIOLMIMH OYKBaMH:
a 0 B r hi§
25 | 41235 IIpounTaiite TekeT U yctanoButTe coorBercrBue | OIIK10 | 5 Mun
COBPEMEHHBIX TEXHOJIOTUH U UX XapaKTCPUCTHUK: OIIK11
a) OOGnavHbIe 1) JeueHTpaln30BaHHOE
BBIYUCIICHUS XpaHeHHe u
(Cloud BepHUpUKAIIISI
Computing) JTAHHBIX
0) Brokueitn 2) CBs3b u
B) UnTepHer B3aUMOJICHCTBUE
Bemeit (IoT) MHOXECTBA
r) bonbnme YCTPOMCTB yepes
JTaHHBIE (Big UHTEPHET
Data) 3) Ananu3 u 00paboTKa
1) MammmHHOe OTPOMHBIX  00BEMOB
oOy4eHne TAHHBIX
(Machine 4) IpenocraBieHue
Learning) KOMITHEOTEPHBIX
pecypcoB o
TpeOOBaHUIO  uepe3
UHTEPHET
5) ABToMaTHueckoe
0o0y4eHHEe U MPUHSITHE
pelIeHU Ha OCHOBE
JTAHHBIX
3anunmre BBIOpaHHEIE U QpbI o1
COOTBETCTBYIOUMMH OYKBAMU:
a 0 B T i
26 | 2547631 IIpounraiite TeKCT U ycranosure | OIIK10 | 5 mun
OCJIe0BATEJILHOCTb. OIIK11
IlocnenoBarenbHOCTh CO3JIaHUS CHCTEM

paciio3HaBaHUs peUn

1. PasBepreiBanue  cuctembl: BHeapenue
MOJENIM B MPOAYKTUBHYIO Cpedy Ui
HCIOJIb30BAHMSL.

2. Coop aymmomaHHBIX: 3amucb u cOop
aynuoQaiiyioB 1y MCIOJIB30BAHUS B 3ajaye
pacro3HaBaHUs PEUH.

3. TectmpoBanme MoOIeIM B  pEaTbHBIX
ycnoBusx: IIpoBeaeHne TecToB B yCIOBUSX,
NpUOIMIKEHHBIX K peaJIbHBIM.




4. BpiOOop apXuTeKTypbl HEHWpPOHHOW CETH:
OmnpeneneHue MOAXOIAIICH apXUTEKTYPHI
(manpumep, RNN, LSTM, GRU).

5. TlpenBapuTtenbHas 00paboTKa
aymuomaHHbeix: OUnMcTKAa W HOPMaNIM3ALHS
aynuodaios, BbIJICTICHHE BAYKHBIX
xapakrepuctuk (Hanpumep, MFCC).

6. Ounenka wmopmenu: IlpoBepka kauecTBa
pacro3HaBaHUs PEYH HA TECTOBBIX JaHHBIX.

7. OOyuenue Mmonenu: OOydeHue BBHIOpaHHOM

APXUTEKTYPbI Ha peABaAPUTEIBHO
00paboTaHHBIX IAHHBIX.
3anunmre COOTBETCTBYIOLIYIO

MOCJIEI0BaTEIBHOCTh U (P CIeBa HAIIPABO:

27

25734618

IIpounraiite TEKCT " YCTAHOBHTE
MoCJae10BaTEJbHOCTD.
IlocenoBaTeIbHOCTD pa3paboTKu MOJIETN

MAaIlMHHOTO  00y4eHHs I KiIaccu(UKaruu
JTAHHBIX:

1. TectupoBanue W  BaldWAaUHUS  MOJIENHU:
JanpHeilimass npoBepka MOJEIM Ha KpoccC-
BaJTMIAIIMY UK BaJIUJAITUOHHOMN BBEIOOPKE.

2. Coop nansbix: CoOpaTh JaHHBIC, KOTOpHIC
OyIyT MCTOJIB30BAThCS ISl OOYUICHHST MOJICIIH.

3. Betbop  momenu: BpiOpaTh  momxosmmit
QITOPUTM  MAlMHHOTO  OOydeHHs  Ams
Kaccu(UKaIu.

4. O6yuenne wmoxenmu: OOy4uTh MOJENb Ha
oOyuaromeld BhIOOpKe.

5. IlpenBaputenbHas 00paboTka JAHHBIX:
OuncTUTh, MaCIITAOUpPOBATh U HOPMATIU30BAThH
TaHHBIE.

6. Ouenka monenu: OUEHUTh Ka4yecTBO MOJEIH
Ha TeCTOBOM BBIOOPKE.

7. Paznenenue manHbIX: Pa3nenuTh naHHBIE Ha
00y4aromlyt0 ¥ TECTOBYIO BBIOOPKH.

8. PasBepThiBanme wmomenu: MMruiemeHTarus
MOJIENT B IPOAYKTHBHYIO CpEy.

3anumnmre COOTBETCTBYIOLIYIO
MOCIIEIOBATEIBHOCTD U (P CIIeBa HANPABO:

OIIK10
OIIK11

5 mun




28

7253461

IIpouuraiite TeKCT ]| YCTAHOBHTE
N0CJIeJ0BATEJILHOCTD.
[locnenoBarenbHOCTH pa3paboTku u

pa3BepTHIBaHUSI KOMIIBIOTEPHOI'O 3PEHUSI HA OCHOBE
HENPOCETEBBIX MOJICTICH :

1. Pa3BepThiBanMEe  MOJENHU B CHCTEMY:
NmnnemeHTanust MOAETH B MPOAYKTHBHYIO
cpeny (mampumep, B cUCTEMY
BHUJICOHAOJIIOICHMS ).

2. AHoTauMss U mpeaBapuTenbHas o00paboTka
n3o0pakeHuii:  PaccTaBimeHue  METOK |
npeaBapuTeIbHas o0paboTka, BKJTIOYAst
HOPMAJIN3ALUIO U YBEJHMYEHUE TaHHBIX.

3. OOydyeHue MoOJeNd Ha  TPEHUPOBOUHBIX
naHHbIX: O0ydyeHne BbIOpaHHON HelpoceTH Ha
MO/ITOTOBJICHHBIX IAHHBIX.

4. Ouenka u HacTpoiika Moxenu: IIpoBepka
KauecTBa MO/JIENIM Ha BAIUIAIIMOHBIY TAHHBIX U
BO3MOJKHAs JOHACTPOMKA TUTIEPIIapaMeTPOB.

5. Bre16op apXUTEKTYpbI HEeHpoceTu:
OnpenerneHue  ONTUMAJIbHOW — apXUTEKTYphI
CNN nns 3apaun (Hanpumep, ResNet, VGQG).

6. TectupoBaHue MoOJEIN Ha peabHBIX JAHHBIX:
TectupoBanue >(PPEKTUBHOCTH MOJENU Ha
HOBBIX, paHee HE BHJICHHBIX JaHHBIX.

7. Coop n300pakeHU M JAaHHBIX IS OOydCHMUSI:
[onyuenue JOCTaTOYHOTO KOJIMYECTBA
M300paKeHUH Isl 00OydeHHST HEHPOCETH.

3anuumre COOTBETCTBYIOLIYIO
MOCJIEIOBATENLHOCTD U (P ClIeBa HAMPABO:

OIIK10
OIIK11

5 mun

29

3215476

IIpouuraiite TeKCT " YCTAHOBHTE
10CJ1e10BATEJIbHOCTD.
DTansl pa3paboTKu WHTEJUIEKTYaIbHON

PEKOMEHAATENBHON CUCTEMBI

1. Pa3paborka 0a30BOro pEeKOMEHIATEIHLHOIO
anroputMma: [loctpoerne 6a30BOro ajaropuTMa
(punpTpamus Mo MOIB30BATENSAM, MPEAMETaM
Y THOpUTHBIC METO/BI).

2. TlpenBapurenbHas o0paboTka JAHHBIX:
Ouncrka JTAHHBIX, HOpMaJTH3aIusl,

OIIK10
OIIK11

5 mun




UACHTU(GUKALNS BaXKHBIX IIPU3HAKOB.
3. COop maHHBIX O MOJB30BATEISAX M MPEIMETaX:

Coop TAHHBIX 0 MPEeOYTEHHIX
MOJIB30BATENCH, VCTOPHH HOKYTIOK,
POCMOTpaX.

4. TectupoBanue wmoxaenu: OleHKa KayecTBa
PEKOMEHJAIIMOHHOTO aJIrOpuTMa Ha TECTOBOM
Ha0Ope TaHHBIX.

5. OOydeHue MOJeNu Ha UCTOPUYECKUX JTAHHBIX:
TpenupoBka ajaropuT™Ma Ha JaHHBIX O
B3aMMOJICCTBUU IMOJIb30BaTeIICH u
MIPEIMETOB.

6. Pa3BepThiBaHHE PEKOMEHIATENHFHON CHCTEMBI:
BHenpenue monmenu B OHJAWH CHUCTEMY IS
HCIIOJIb30BAHUS B peaTbHOM BPEMEHU.

7. Ontumu3zanus Mozaenu: HacTpoiika wmonenu
JUIsl TIOBBIIICHUSI KayecTBAa PEKOMEHIAIM ¢
Y4ETOM OOpaTHBIX CBS3CH.

3anunmre COOTBETCTBYIOLIYIO
MOCJIEIOBATENFHOCTD U () CIIeBa HAMIPABO:

30

4156327

IIpouuraiite TeKCT " YCTAHOBHTE
N0CJIe/I0BATEJIbHOCTb.

Oransl pa3zpaboTku u MOJIEpHU3AIU T
MPOTPaMMHOTO obecrieueHust JUTSt

ABTOMATHU3HPOBAHHBIX KOMIIJICKCOB

1. TlpoexrupoBaHue apXUTEKTYPbl CHCTEMBI:
Pa3pabotka aApXUTEKTYPhI CHCTEMBEI,
ONpEACIICHNE KIIYEBbIX KOMIIOHEHTOB W HX
B3aNMOJICHCTBUMH.

2.  MonepHu3zanus u ontuMu3anus: Bueapenue

HOBBIX GyHKIHIA, O THMH3AIIHS
IMpONU3BOAUTCIILHOCTHU u YIY4YIICHHUEC
unTepdeiica.

3. TecrupoBaHme W  OTJNaJgKa  CHUCTEMBI:
KommuiekcHOe TecTUpOBaHHME BCEH CHCTEMBI,
BBISIBJICHUE U HUCIIPABJIEHUE O OOK.

4.  Anamu3 tpebGoBanuii: COOp W aHAIU3 BCEX
TpeOOBaHMI K HOBOMY MJIM MOAEPHHU3UPYEMOMY
IIPOrpaMMHOMY 00€CIIEUEHHUIO.

5. Pa3paboTka M TecTUpPOBaHHME MPOTOTHUIIOB:
Co3nanue MpOTOTHIIOB KITFOUEBBIX KOMIIOHEHTOB
CHCTEMBI U UX TECTHPOBAHUE.

6. IlporpamMmmupoBanue u MHTETpanus
KOMIIOHEHTOB: Hamucanue koma, co3naHue

OIIK10
OIIK11

5 mun




MOI[y.]'IGfI U HUHTCIrpalus BCCX KOMIIOHCHTOB B
CANHYIO CUCTCMY.

7.  JIOKyMEHTMpOBaHUE U  pa3BEpPTbHIBAHUE!

[TonroToBKa  JTOKyMEHTAallUM ©  BHEIPCHUE
MPOTPAMMHOTO OOECTICYCHUS B SKCILTyaTaIlHIO.

3anunmTe COOTBETCTBYIOIIYIO
MOCJIeI0BaTEIbHOCTh U (P CIeBa HAPABO:

31 | Cucrema peKOMEeHIAIUH — 3TO IIpounTaiiTe TEKCT ¥ 3aNMILMTE Pa3BePHYTHIH OIIK10 | 5 mun
BA)KHBIA KOMIIOHEHT I OHJIalH | 000CHOBAHHBINA OTBET OIIK11
n1aTGOpMbl BUJI€0-KOHTEHTA, Bel paGoTtaere HaJl MpoeKTOM OHJIAIH NIaT(OpMBI
TaK KaKk OHa IIOMOTaeT BH/ICO-KOHTEHTA, KOTOpasi HY)KIAaeTCsl B CUCTEME
YAYYUMTh MOJIB30BATENbCKUI PEKOMEH AN IS YITydIIeH Ust
OTIBIT M YBETUYUTH BPEMS M0JIb30BATEIbCKOTO OIBITA M YBETMUEHUSI BpEMEHU
npocMoTpa. BoT nmomarosoe npocmotpa. Baieit 3amaueit siBasieTcst pazpaboTka
PYKOBOJCTBO TSl pa3pabOTKH CHUCTEMBI PEKOMEHIAITUH, KOTopas Obljia Obl BBICOKO
TaKOH CHCTEMBI. MEePCOHATM3UPOBAHHON U YUUTHIBAJIA

WHIVBUTyaJIbHBIC TPEIIOYTSHHS ITOJIH30BATEICH .

1. C6op u moaroToBka
TTAHHBIX

2. Beibop momxoma k
pEKOMEH AU

3. Iloctpoenue u oOyueHue
MOJIENH

4. OOydeHue u
ONTUMU3ALUS

5. Baeapenwue u ymydieHune
B pEaIbHOM BPEMEHH

6. MuHUMH3AIUS
B3aMMOCBSI3aHHBIX
npoOiem

32 | Yat-60T, cCIOCOOHBI IIpounTaiiTe TeKCT U 3aNUIIATE Pa3BepPHYTHIN OIIK10 | 5 muHn
s¢dexTuBHO 00pabaTHIBAThH 000CHOBAHHBI 0TBET OIIK11

4acTo 3a/1aBaeMbI€ BOIIPOCHI,
IOMOTaTh C HABUTALIMEN 1O
MPOAYKTaM | PEIaTh
CTaHJIapTHBIE TPOOIEMbI
IMOJIL30BaTEIICH, MOXKET
3HAYUTENIBHO YITydIlUTh
Ka4eCTBO OOCITYKHBaHMUS
KIMEHTOB. BOT KpaTkoe
PYKOBOJCTBO TSl pa3pabOTKH
TaKoro yaT-0ora.

1. Onpenenenue Lleneit u
TpeboBanwmit

2. IlpoextupoBanue u
PazpaboTka

3. O6yuenue u Hacrpoiika

Bameii kommanuu tpeGyercs pa3paboTka yaT-00Ta
JUISL yIy4dIIeHHsT 0OCITy)KUBaHUS KIHEHTOB. Yar-00T
JIOJDKEH OTBEYATh Ha YacTO 331aBaeMbIe BOTIPOCHI,
MOMOTaTh C HABHTAIIMEH T10 MMPOIYKTaM U PelaTh
CTaHJapTHBIE TPOOJIEMBI TIOJB30BATENEH.




4. TectupoBanue
5. Buenpenue u lonnepxka

33 | s ynmydiieHuss TOYHOCTH IIpouuTaiiTe TEKCT M 3aNMIIATE Pa3BePHYTHII OIIK10 | 5 Mun
MOJIEIIU IIPOTHO3UPOBAHUS 000CHOBAHHBIN 0TBET OIIK11
CIpoca 1 yMEHBILIEHUS] BpeMEeHH | Y Bac ecTh padouasi MOJeNIb MaIMHHOTO O0y4eHUs
00ydeHHsI MOKHO MPEIIPUHATh | JJIsl IPOrHO3UPOBAHHUS CIIPOCA Ha IPOAYKTHI B
HECKOJIBKO 1IaroB. JlaBaiiTe WHTEpHET-Marazuue. Mozenb mocTpoeHa Ha OCHOBE
PacCMOTPUM KaXKIbI U3 HUX JIMHENHOMN PErpecCui 1 UCIIOIb3YET CIACAYIOIIME
JETaIbHO. IIPU3HAKU: JAHHBIE O IPOJaKkax 3a MOCIEqHUE 6
1. IlepeonieHka pU3HAKOB U MECSIIEB, CE30HHBIE KOAPPUIIMEHTHI U TEKYILE
MHKCHEPUs HOBBIX IIPU3HAKOB: | MapKeTHHIOBbIE aKIUHU. | TaBHOE PYKOBOJCTBO
2. Ilepexon k OoJee CIOXHBIM TpeOyeT yIydllluTh TOYHOCTb MOJAEIH U YMEHBIIUTh
MOJIETISIM: BpeMsi e€ 00ydeHUsI.

3. OnTumuzanus
TUIEpIIapaMeTPOB

4. AyreHTHUKAIAS |
BaJIM AU

5. Yckopenue o0yueHus
6. KagectBo u
MPOU3BOJUTEIBHOCTD

34 | Ans CO37aHUsA cucreMsl | IlpounTaiiTe TeKCT M 3anMIIMTE Pa3BepPHYTHII OIIK10 | 5 mun
oOHapyXeHHUs  aHOMaJuil B | 00OCHOBAHHBbIN OTBET OIIKI11
CETEBOM Tpaduxe c | Bama kommnanus 3aanMaeTcsi KubepOe301macHOCTHIO
U CIIO0JIb30BAHUEM U XOUeT UCIoiab3oBaTh cucteM MU ms
HCKYCCTBEHHOTO UHTEJIJIEKTa | OOHapyKEeHHsI aHOMaJIMI B CETEBOM TpaduKe.

(M), neobxommmo cnenoBaTh | HeoOxoquma crucrema, KOTOpast MOXKET BBISIBJIATH
oTpeeIeHHON MOJ03PUTENBbHYIO aKTHBHOCTh B PEKUME PEATLHOTO
IIOCJIEJOBATEIbHOCTH 1IATOB! BPEMEHU 1 MUHMUMU3UPOBATH KOJIMYECTBO JIOKHBIX
1. COop 1 moAroToBKa JaHHBIX | cpabaTbIBaHUM.

2. HccnemoBanume wu  BBIOOP

MOJIENH

3. Hactpoiika u o0yueHue

MOJENu

4.YckopeHue u

MIPOU3BOAUTEIHLHOCTD

5. Peamuzanusi B peanbHOM

BpEMEHU

6. MwuHuMH3AIUSA ~ JIOXKHBIX

cpabaThIBaHU M

35 | Jlms mpou3BOACTBEHHOM IIpouuTaiiTe TEKCT M 3aNMIIMTE Pa3BePHYTHII OIIK10 | 5 Mun
KOMIIaHUH BHEJPEHUE CUCTEMbl | 000CHOBAHHBIN OTBET OIIK11

IIPOTHO3UPOBAHUS ITIOJIOMOK
000pyIOBaHMS C

U CII0JIb30BAHUEM JaHHBIX
CEHCOPOB U MUCTOPUYECKUX
JAHHBIX O PEMOHTAX IIO3BOJIUT
COKpaTUTh BPEMs IIPOCTOS U
MOBBICUTH APHEKTUBHOCTh
pabotel. Bot kpatkuii niax

B npou3BocTBEHHON KOMITaHUHM HEO0X0IUMO
BHEJIPUTH CUCTEMY ITPOTHO3UPOBAHHUSI ITOJIOMOK
000pyI0BaHMs, YTOOBI COKPATUTh BPEMS IIPOCTOS U
YBENUYUTH dPPeKTUBHOCTh padoThl. Heobxoammo
IIpeJICKa3aTh BEPOSTHOCTH II0JJIOMOK OCHOBBIBASICh
Ha JAaHHBIX CEHCOPOB U UCTOPUUYECKUX JAHHBIX O
PEMOHTAX.




pean3alyy Takoro perieHusl.
1. Onpenenenue TpeboBanuii u
Leneit

2. Coop aHHBIX

3. Ananu3 u IlogroroBka
JlaHHBIX

4. PazpaboTtka Moaenu
IIporuosupoBanus

5. BHenpenune u MaTerpanus
6. MOHUTOPHUHT U
OO6cayxuBanue
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