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1. HEJIU U BAJAYUN JTUCHUTIIJTINHBI

1.1. eau AMCHUMIHHBI

[lenpro ocBoeHUsT yueOHOW TUCHUIUIMHBI «CHCTEMBbI MCKYCCTBEHHOTO WH-
TEJUIEKTa» SBIsETCS (OpMHUpOBaHUE Yy OOYYAIOIIMXCS KOMIIETEHIIMH B oOiacTtu
Pa3BHUTHS TEOPUU M METOJIOB MCKYCCTBEHHOTO MHTEIUICKTA JIJIsl CO3JIaHUSI CPEIICTB
TOJIICP)KKU TIPUHATHS PEIICHUH M YIPaBICHUS CIOKHBIMU €CTECTBEHHBIMH U HC-
KYCCTBEHHBIMU CUCTEMAaMH.

1.2. 3axauu ocBOeHUSA TUCHUILIHHBI

— W3YyYCHHE METOJ0B MAIIMHHOTO OOy4eHHs mJisi pabOThl ¢ TaOJIMYHBIMU

JTAHHBIMH, TIOCTPOCHUSI CHCTEM TIIyOOKOTO 0Oy4deHHs M OOydYeHHs C MOIKpEIie-
HUEM;

— TIOJTyYC€HHE MPAKTHYECKUX HaBBIKOB Pa3pa0OTKH U UCIIOJIb30BAHUS CUCTEM
HCKYCCTBEHHOTO MHTEJUICKTA,

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumiraa «CUCTEMBbI UCKYCCTBEHHOTO MHTEIIICKTa» OTHOCHUTCS K JHUC-
IUIIMHAM YacTH, (OopMUpyeMol ydacTHMKaMH 00pa30BaTENIbHBIX OTHOIICHHUN
onoka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAANCIUIIJINHE

[Ipouecc n3yueHuss AUCHUIUTHMHBI «CUCTEMBI HCKYCCTBEHHOIO MHTEIIJIEKTa»
HamnpaBJieH Ha POPMHUPOBAHHUE CIAEAYIOIIUX KOMITETEHITHI:

[1IK-7 - CnocoOHOCTh HKCIOJIb30BATh 3HAHME OCHOBHBIX METOJIOB HCKYC-
CTBEHHOT'O MHTEJUIEKTa B MOCIENYIOIEeH MPoPecCuOHANbHON AESITENTbHOCTH B Ka-
YECTBE HAYYHBIX COTPYIHHUKOB, MpernojaBaTeneil 00pa3oBaTeNbHbIX OpraHUu3alnui
BBICIIET0 00pa30BaHuUsl, UHKEHEPOB, TEXHOJIOTOB

[IK-8 - CnocoOeH BBIABUTh €CTECTBEHHOHAYUYHYIO CYIIHOCTH MpOOJeM,
BO3ZHHKAIOIIMX B XOJI€ MPO(EecCHOHANBHON AESITeIbHOCTH B 00JIaCTU MOJAEIIUPO-
BAHMS U QHAJIM3a CJIOXKHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM

Pe3yabTarhl 00yueHnsl, XapaKTepu3ylolue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUN

[TK-7 3HATh THUIBI 337]a4 MAIIMHHOTO OOYYEHUS U KIIACCHI
AITOPUTMOB, K HUM IIPUMEHSIEMBIE, TEOPETUYECKHE
OCHOBBI aJITOPUTMOB MAIIMHHOTO O0y4YEHUSI.

YMCTE IMOATOTOBUTH JAaHHBIC K HCIIOJIB30BAHHIO all-
ropurMa MalliiHHOTO O6y‘ICHI/IH, aJallITUPOBATL AJI-
ropuTMbl MAIlIMHHOTO 06y‘ICHI/I}I K pCIICHUIO IIpaK-
THYCCKHX 3a1a4.

BJIAJICTh METOJIOJIOTMEN pPa3pabOTKU pEelIeHUuN Ma-
IIIUHHOTO OOYYEeHUs, METOJaMU OHJIAWH TECTUPO-
BaHWsI PEIICHUN MAIIMHHOTO O0yYCHHUS.

I1K-8 3HAaTb OCHOBHBLIC HAIIPAaBJICHUSA PA3BHUTHA HCCIICIO-
BaHUM B 00JIACTU CHUCTEM HCKYCCTBECHHOI'O HHTCII-
JICKTA.




YMCTL OLICHUBATHL Ka4C€CTBO pCHICHI/Iﬁ CHUCTEM Ma-
ININUHHOT'O 06y‘ICHI/I}I.

BJIAJICTb MMPAKTHYCCKUM IMPHUMCHCHUEM APXUTCKTYP
HCKYCCTBCHHOI'O MHTCJIJICKTA.

4. OFBEM JJUCHUIIJINHBI
OO6mrast Tpya0eMKOCTh MUCHUILIMHBI «CHCTEMBl MCKYCCTBEHHOTO WHTEII-
JIEKTa» COCTAaBJISIET 2 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI IO BUAAM 3aHATUN
ouyHasi gopma o0yueHust

. Bcero CemecTpsl

Buasl yueO6HOM paboThI HACOR 3
AyauTOpHBbIE 3aHATHSA (BCEro) o4 o4
B ToMm uncie:
Jlexknuu 18 18
[Tpaktrueckue 3anstus (I13) 18 18
JlaGopartopubie paboTsl (JIP) 18 18
CamocTosiTesibHas padoTa 18 18
Buabl npoMeKyTOYHOM aTTECTALUH - + +
3a4er
OO0mast TPy 10€MKOCTb:
aKaJIeMUYECKHE YacChl 72 72
3a4.e]l. 2 2

5. COAEPKAHME JUCLMIIIUHBI (MOIYJIST)

5.1 Conep:kanue pa3ieioB AUCHUIUIMHBI M pacnpeaejieHue TPyA0eM-
KOCTH 10 BHJaM 3aHATHH

ouHasi gopma o0yueHust

Ne n/mt HaumenoBanue TeMsl CopeprkxaHue paszena Jlexn Tpax JLa6. CPC Beero,
3aH. 3aH. qac
1 BBeznenue B uckyc- OCHOBHBIE 3aJayll CUCTEM
CTBEHHBIN HHTEIUIEKT U |UCKYCCTBEHHOTO HHTEIIICK-
OCHOBHBIE MeToIbl Ma- [Ta. Kiaccudukamms, xia-
IIMHHOTO O0YYeHHMs ISl |CTepH3aius, perpeccusi.
pabotel ¢ TabnuyHbIMKA | THIBI  MalIMHHOTO 00y4Ye-
JAHHBIMU HUS: C ydureneM, 0e3 ydu-
TeJIs, ¢ YACTUYHBIM IIPUBIIE-
YeHHEM Y4HTelsd, oOydeHHe
C MOJKPETIICHUEM.
Knaccuduxanus na npumepe
anmroput™Ma  K-Grikaiimmx
coceneii  (KNN)  [Omumo-[ 10 8 8 10 36

HalbHO: bBbICTpBIM  mOMCK
OJTKaIIIX coceneil. ].
MeTpuKH OLEHKH KJIACCH-
¢uKanuu: IOJHOTA, TOY-
nocte, F1, ROC, AUC. Ba-
JIUIALUOHHAs M TeCToBas
BeIOOpKa. Kpocc-Banunanus.
Pabota ¢ kareropuaabHBIMU
MIPU3HAKaAMU.

Perpeccust. Metpuku omues-

ku perpeccun: MSE, MAE,




R

2 — k03 HULKCHT IeTepMHu-
Hauuu. JluHelHas perpec-
cHs, IIOJMHOMHANBHAS pe-
rpeccus. [lepeoOyuenue u
perynsipusanus, TpeOHeBas
perpeccust, LASSO, Elastic
Net.

JIlunelinple  Moaenud IS
kiaccubukanuu.  Ilepuen-
TPOH, JIOTHCTUYECKasi pe-
rpeccus, TIOJTHOCBSI3HBIE
HEWPOHHBIE CETH, CTOXa-
CTUYECKUI rpaJueHTHBIH
CIyck U oOpaTHOE pacIpo-
CTpaHEHHE TIpajueHTa. Pe-
TyJSIpU3aLUs JTMHEWHBIX
MoJernei KiaccupuKauum.
Knacrepusamus.  k-means,
k-means++, DBSCAN, ar-
JIOMepaTHBHasl KilacTepu3a-
s, MeTpuky OLCHKM Kila-
CTepU3aLUH.

ANTOpUTMBI, OCHOBaHHEIE HA
MPUMEHEHHN  PELIAIoIIUX
nepeBbeB. Kpurepun pasne-
JIeHUus y37a: uHpOpMaIu-
OHHBIN BBIUTPBILI, KPUTEPUI
Jbkuen.  AHcaMOim  pema-
IOLIMX JCPEBbEB: CIy4aiiHbII
JIec, TpaJUeHTHBIA OyCTHHT.
MerTox OIOPHBIX BEKTOPOB.
[Ipsimas u oOpaTHas 3amaga.
Onpenenenne OTIOPHBIX
BEKTOPOB. SnepHbIi TPIOK.

HaunsHnbrit GaitecoBCKuit
Ki1accupukaTop.  MeTosl
OLICHKU pacnpeneneHus
npusHakoB. EM-anropurm
Ha IIPEMepe CMECH TayCCHaH.
Metoner  Oe3rpaiueHTHOH
ONTHUMHU3ALUU:  CIy4dalHbII
mouck, hill climb, omxur,
TEHETUYECKUH aJIrOPUTM.

CucteMbl TI1y00KOT0
00yJeHHS

Heiiponnsie cetn. @yHkuuun
OIMOKY HEHPOHHBIX ceTeil 1
o0y4yeHne ¢ MOMOIIBI0 00-
paTHOTO  PacMpOCTPaHEHHs
rpaauenra. [lonstue 631ya u
3MOXH.

Pabota ¢ u3obpakeHUAMH C
MIOMOIIBI0 HEHPOHHBIX Ce-
Ted. CBepTouHbIC HEHUPOH-
Hele cetd. Omepanuu cBep-
TOK, Mmax-pooling. Tlomy-
JISIpHBIE apXUTEKTYpBI CBEp-
TOYHBIX HEMPOHHBIX CETEM:
AlexNet, VGG, Inception
(GoogLeNet), ResNet.
Tpancdeproe oOydeHHe.
OO6pabotka TekcToB. Pabora
C €CTECTBEHHBIM SI3BHIKOM C
MIOMOIIBI0 HEHPOHHBIX Ce-
Ted. BekropHble npexacTas-
JIEHUs A7 TEKCTa:
word2vec, skip-gram,
CBOW, fasttext. Pekyp-
pEHTHbIE HEHPOHHBIE CETH,
LSTM, GRU.
Tpancdopmepsl, BERT,

18




GPT.

3 OG6yu4eHue ¢ moj- IMonsiTss  areHTta, Cpensl,
KpEIUIECHHEM COCTOSIHUSI,  JCHCTBHH |

Harpaapl. DyHKUUS LEHHO-
cru cocrosHus (Value func-
tion) u ¢yHkuus kadectpa
neiicteust  (Q-funtion). On-
TUMH3AlUS  CTpaTeruud ¢
TOMOMIBIO  MAKCHMM3ALMHK[ 5 5 4 18
GyHKIMIT LIeHHOCTH U Kave-
ctBa. Q-00yueHue.
I'mybokoe oOydenue ¢ mox-
KPEIJICHUEM. Deep
Q-Networks,  Actor-critic.
J1s1  ypOBHSL OKCHEpPTHBIN:
REINFORCE, A2C, PPO,
DDPG.

Hroro| 18 18 18 18 72

5.2 IlepeyeHb 1adopaTOpHBIX padoT

VYkaxurte nepevyeHsb J1abopaTopHbIX padOT

1.  Meroasl pabotsl ¢ Tabmunamu B Python. Arperaius u Buzyain3arus
naHHbIX. [IpoBeeHne nepBUYHOTO aHAIN3a JaHHBIX.

2. Hcnonws3oBaHue u cpaBHEHHE anropuTMoB kiaccudukamuu: kNN,
peniaronme AepeBbest U uX aHCaMOJIH, TIOTUCTUYECKAs! perpecCHsl.

3. Hcnonws3oBaHue u olleHKa anroputMoB perpeccuu. [logbop onTu-
MaJIbHBIX MTAPaMETPOB PErPECCHUHU.

4.  OnrtuMmu3anMoHHBIC 3a/1auu U UX perieHus. [logdop runepnapameTpos
QITOPUTMA C TIOMOIIIHIO METOIOB ONTUMHU3AIIHH.

5. Kiaccudukanus nzo0paxeHuit u Tpancheproe oOydeHue.

6. PaboTta c TekCcTaMU M X BEKTOPHBIMU NPEICTABIICHUSMHA TEKCTOB.

7.  llpumenenue Q-Networks /s pereHust IpOCThIX OKPYKEHHI.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTCTBUMM C y4eOHBIM IUTAHOM OCBOEHHE JUCUHUILUIMHBI HE Tpeay-
CMaTpHUBAET BBIMOJHEHNE KYPCOBOTO MPOEKTA (pabOoThl) MIIK KOHTPOJIbHON paOOTHI.

7. OHUEHOYHBIE MATEPUAJIbI J151 TPOBEJIEHUSA
MMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JANCIUIIJINHE

7.1. Onucanue moka3zaresjieili 1 KpUTEPUEB OLEHMBAHUS KOMIIETEHIIUIt
Ha pa3jIM4YHbIX 3Tanax ux GopMHUPOBaHMS, ONMMCAHME IKAJI OLIECHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOM aTTeCTaluu
OLICHUBAIOTCS IO CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

Pe3yabTaThl 00y4eHus,
Komme- Xapakrepusylomme KpHTepHH

TEHIHNA copmupoBaHHOCTH OllEeHMBaHNSA
KOMIIEeTEHIMH

ATTeCcTOBaH He aTTecTroBan

TIK-7 3HaThb THUMBl 3anad|Tect Brimosaenue pabot B | HeswimosHeHue pa-




MAaIIMHHOTO 00y4e-
HUSI U KJIACCHI aJro-
pUTMOB, K  HHUM
TPUMEHSIEMbIC, TEO-
pETHYECKHE OCHOBBI

CpOK, IPEeAYyCMOTPEH-
HBII1 B pabouux npo-
rpaMmmax

00T B CPOK, TIpeAy-
CMOTpPEHHBIH B pa-
004X TporpaMMax

NTOPUTMOB Ma-
ITUHHOTO 0OYYeHUSI.
YMEThb MOATOTOBUTH|Pemienue Beimostenue pabot B | HeBwimonueHue pa-
JAaHHBIE K WCIOJIb-|CTaHAapTHBIX CPOK, TIpeIyCMOTpeH- | OOT B CPOK, Ipemdy-
30BaHHUIO AJITOPHUTMA |IPAKTHYECKUX HBIH B pabounx mMpo- | CMOTpPEHHEIH B pa-
MAaIIMHHOTO 00y4e-(3amau rpaMMax 004HX Mporpammax

HUSI, aJalTHPOBATh
AITOPUTMBI Ma-
LIMHHOTO 00y4YeHus
K PpELIEHHUI0 Ipak-
TUYECKUX 3a]au.

BIAJICTh METOJ0J0-|Pemenue npu- Brinosnnenue pador B | HeBbimonHenue pa-
ruei pa3paboTKH |KIaIHBIX 337249 B CpOK, MpenycMOTpeH- | OOT B CPOK, Mpeay-
peleHuii  MalluH-|KOHKpETHOM HBII B pabo4mx Npo- | CMOTPEHHBIH B pa-
HOTO OOy4YeHWs, Me-|mpeaMeTHON rpaMMax 004X TporpaMMax
TOIaMHU OHJIAMH Te-|obmacTu

CTHPOBAHUS  pele-

HUAKN MAIIMHHOTO

00yuecHUSL.

T1K-8 3HATh ocHoBHbIe|TecT Brimostenue pabot B | HeBwimonneHue pa-
HATPaBJICHUS  pas- CPOK, TIPEAYCMOTpPEeH- | OOT B CPOK, Ipedy-
BUTHUSL  HCCIIEJIOBa- HBIH B pabouYuX Mpo- | CMOTpPEHHEIH B pa-
HUIl B o0nactu cu- rpammax 00YHX Mporpammax
CTEM  HMCKYCCTBEH-

HOT'O WHTEJUICKTA.
yMeTb  onecHuBaTh|Pemenue cran- | BeimomHenue pa6oT B | HeBbimonHeHue pa-

KayeCcTBO PCIICHUH [apTHBIX U CPOK, TIPEAYCMOTpPEeH- | OOT B CPOK, Ipey-
CHUCTEM MAIIUHHOTO [IPAKTHYCCKIX HBIA B pabouYuX Mpo- | CMOTpPEHHEIH B pa-
00yJeHHS. 3amaq rpaMMax 004X TIporpaMMax
BIaNeTh TNpakTuue-|Pemenue npu- | Beimonnenue pador B | HewwimonmHenue pa-

CKAM TpPUMEHEHHEM
APXUTEKTYp HCKYC-
CTBEHHOTO  HMHTEJ-
JIEKTA.

KJIaJIHBIX 3a7a4 B
KOHKPETHOU
MpeaMEeTHON
obyactu

CPOK, PEeTyCMOTpPEH-
HBII B pabodmx mpo-
rpammMax

00T B CPOK, TIpey-
CMOTpPEHHBIN B pa-
004X TporpaMMax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbTarhl MpoMeKyTOYHOTO KOHTPOJISl 3HAHHM OLIEHUBAIOTCS B 8 ceMecTpe
s ouHor (opmbl oOyuenus, 10 cemectpe miast 3a04HO OpMBI OOy4YEHHS TIO
IBYX0aITbHOW CHCTEME:

«3aUYTCHO»
«HE 3a4TCHO»

Komne-
TEHIIUA

Pe3yabTaThl 00y4eHus,
XapaKTepHu3ylolue
¢(hpopMHPOBAHHOCTH
KOMIIeTeHIIHU

Kpurtepunu
OLCHUBAHUS

3aureHo

He 3aureno

IK-7

3HaTh THIIBl 3a/a4
MalIMHHOTO Oo0yue-
HUSI U KJIACChl ajro-
pUTMOB, K  HHM
MPUMEHSIEMbIE, TEO-
PETHYCCKUE OCHOBBI
aNrOPUTMOB Ma-
IIMHHOTO O0YYCHHSI.

Tect

BrmonHeHHE TecTa Ha
70-100%

Brmonnenne MeHee
70%

YMETh TMOArOTOBUTH
JIAHHBIE K UCIOJb-
30BAHUIO AITOPUTMA
MAaIIMHHOTO 00y4e-

Pemenne
CTaHAAapPTHBIX
MIPaKTUYECKUX
3ama4

IIponemoncTpupoBa H
BEPHBII XO/1 PEIICHHUS B
OOJIBIIMHCTBE 33134

3az(a!m HC pCIICHBI




HUs, aJalTHPOBATh
aJITOPUTMBI Ma-
ITUHHOTO O0y4YeHUS
K PpEIIeHHUIO MpaK-
THUYECKHX 3a/]ad.

BIaeTh MeTonoJo-|Pemenne mpu- | [IpogemoncTpupoBa H | 3amaum HE peIIeHBI
rueu pa3pabOTKH |KJIQAHBIX 3124 B|BEPHBIN X0/ pEIICHIS B
peleHuii  MalluH-|KOHKpETHOM OOJBIIMHCTBE 3aa9
HOTO OOy4YeHWs, Me-|mpeaMeTHON
TOIaMHU OHJIAMH Te-|obmacTu
CTHpPOBAaHUS  pellie-
HUK MAaIIuHHOTO
00yuecHMUSL.
T1K-8 3HATh ocHoBHbIe|TecT Brinmonnenue Tecta Ha | BeinonHeHnue meHee
HamnpaBJIeHUS  pas- 70-100% 70%
BUTHUSL  HCCIIEJIOBa-
HUHA B 0OJACTH CH-
CTEM  HMCKYCCTBEH-
HOTO WHTEJUICKTA.
yMETb  OllcHHUBaTh|PemreHue IIponemoncTpupoBa H | 3agauu HE peICHBI
Ka4yecTBO peIIeHHUH [cTaHIapTHBIX BEPHBIA X0/ PEUICHUS B
CHCTEM MAIIMHHOTO [IPaKTHYECKUX OOBIIMHCTBE 32719
00yJeHHS. 3aaq
BIameTh npaktude-|Pemenne mpu- | [IpogemoncTpupoBa H | 3amaum HE peIIeHBI

CKAM TpPUMEHEHHEM
APXUTEKTYp HCKYC-
CTBEHHOTO  HMHTEJ-
JIEKTA.

KJIaHBIX 33734 B
KOHKPETHOU
MpeaMEeTHON
obactu

BEpHBIN XOJ] pelleHus B
OOJBIIMHCTBE 33a9

7.2 IlpumepHBIil MepevyeHb

OLICHOYHBIX CPeICTB (THNOBbIE KOHTPOJb-
Hble 3aJaHMSl WIH HMHbIEe MAaTepHaJbl, HEOOXOAMMBIE I OLEHKH 3HAHWH,
YMEHU, HABBIKOB U (MJIN) ONBITA AeATeJIbHOCTH)
7.2.1 IlpuMepHbIii epevyeHb 3aJaHMII 1JIs1 IOATOTOBKH K TECTUPOBAHHIO

Ne

TecToBBIN BOMPOC

Makc. 0ann

1

2

3

C noMoMIbIO PEeryJISIpHBIX BBIPAXKEHUN MOKHO:

[Tucatp cTenenHble GyHKINN
YHOps10unTh TaHHBIE TaOIUIIBI
Hckathb TeKCeT 10 3ajaHHOMY 00pasity (+)
OTtoOpakaTh peryasipHbie H3MeH [ JHUsI B TaOInIax

1,0

CDI/IJ'ILTpaI_II/Iﬂ JAaHHBIX ITO3BOJIACT.

VY nanuth 4acTh JaHHBIX U3 TAOIHITHI
OT0Opa3uTh YaCTh TaHHBIX U3 TAOIUIEI (1)
YopsimounTh TaHHBIE TAOIUIIBI
Pa30uTh manHble o CTOIOAM

IIpoBepUTH KOPPEKTHOCTDH 3HAYCHUM B STYEMKAX BEPHO

1,0

NHcTpyMeHT 00pabOTKU TaHHBIX AJEKTPOHHBIX TAOJIHUII, CITy- 1,0

XKanui 1J1si 0000IIeHUsT U arperupoBaHusl JaHHBIX, Ha3bIBa-

CTCA:

AHanuTHueckas Tabnuna
['pynnupyromuii GuiabTp
CojaHas Tabnwia (+)

WTOroBeIi1 MHCTPYMEHT




HopmupoBaHHas iuarpaMma Hys>kKHa JUIst TOTO, YTOOBI:
- Oro0paxarh 3HAYCHUH JBYX IEPEMEHHBIX B BHJIE TOUCK
Ha TIOCKOCTH
- OreHnTh J0JIEBOE yYacTHe KaXKI0ro M3 IMapaMeTpOB B
COBOKYITHOM pe3yiibrate (+)
- TIpou3sBecTr OYMCTKY JaHHBIX

1,0

Kakoi Bun nmarpamMm jydine NOJOWIET I BU3yaIM3allMU
JTaHHBIX, KOTOPBIC OTIIMYAIOTCS HA TIOPSIIOK:
- Jlunelinplil rpadux
- Cronbuaras quarpamma
KomOunupoBannas quarpamma (+)
I[Ty3bIpbKOBas Auarpamma

1,0

UYT0 Takoe KapAUHAIBLHOE YUCIO OTHOLIEHUS?
- Ywucno ero atpulyToB
-  MHOXECTBO €r0 KOPTEKEN
- Ymucio ero koprexeit (+)

1,0

Tun Bu3zyanusauuu, B KOTOPOW LBET BBICTYNAET B KAaUECTBE
JOTOJHUTENBHOTO U3MEPEHUS, HA3bIBAIOT:

I{BeTHas packpacka

- TemutoBas xapTta (+)

- I'myOunHnas cxema

- Jlmarpamma ['anTa

1,0

JIuHelHbIN rpaduK MOIX0IUT:
- Jlnsg HeGombIuX HAOOPOB TUCKPETHBIX JAHHBIX
- Jlna otoOpaxeHus: MPOMOPLMKN B pacrpeeseHuy JdaH-
HBIX
- Jlna oToOpakeHHs KOJIMYECTBEHHOTO 3HAYCHUs] B Te-
YEeHHE HEMPEPHIBHOTO HHTEpBasa (+)

1,0

Bri6epute BepHOE yTBEpKICHHE:
- Kiacrepusanuss — oauH M3 METOJIOB OOYYEHUS C y4H-
TeJIeM
- OOyueHne 0e3 y4uTeNsl UCIOIB3YEeTCs NIl TMOMCKa 3a-
KOHOMEPHOCTEW B HAOOpe MPeauKTOpoB (+)
- Ilpm xyacTepuzal KOJMYECTBO TMOJIY4YaeMbIX Kiia-
CTEpOB BCErJla 3apaHee HEU3BECTHO

1,0

10.

bank "Dns Lrogeil" BHenpseT aBTOMATHYECKYH0 CHUCTEMY,
MO3BOJISIONILYIO 3apaHEe OMPEACIIUTh: BEPHET KIMEHT KPEIuT,
WIA HEe BepHET. [[1s1 mOCTpOeHUs TaKoW CHCTEMBI HUCIIOJb3Y-
IOTCS MCTOPUYECKUE JAHHBIE O paHee BBIJAHHBIX KPEAMUTaX,
r7ie coOpaHa HeKOTopast HHPpOpMaIUs O 3aeMITUKAX, pa3Mepax
KPEAUTOB, U TOMY IMOAO0OHOE, a Takke MH(pOpMaLUsi O TOM,
ObLT BO3BpAIleH KPEAUT WM HeT. Takas aBTOMaTu4yecKas CH-
cTema OyJeT pemaTh 3a1aqy:

- Perpeccun

- Knaccuduxkaruu (+)

1,0




- Kuacrepuzanuu
- Iloucka accounaTuBHBIX MPABUII
- KomnmabopatuBHol GuibTpariuu

7.2.2 IllpuMepHbIi IepeYyeHb 3a1aHU ISl pelIeHus CTAaHa

THBIX 3aJ1a4

No TecToBBII BOIIPOC Makc. 6amn
1 2 3
1. | MapkeTtuHroBasi KamnaHus Jiaja cBOM I10/ibl. C yBeIUYEeHUEM 1,0
YHCJIa KJIMEHTOB YBEJIMUUIIOCH M YUCJIO OOpaIeHui B CIIy KOy
noAJep>Kku OaHka. PyKoBOJCTBO pemmiio co3aaTh YMHOTO
TEKCTOBOI'O 4ar-00Ta, KOTOPHIH MOr OBl OTBEYATh Ha He-
CJIO’KHBI€ BOIIPOCHI KJIIMEHTOB B yare ¢ 0aHkoM. B mporecce
oO1ieHust 00Ta ¢ KJIMEHTOM B YaTe PEIIaroTCs 3ajlaud U3 00-

JIACTH:
- CV
- NLP (+)
- OCR
- Speech Recognition
2. | baHK HACTOJMBKO YBJIEKCS CO3JaHUEM IU(POBBIX CEPBUCOB, 1,0
4yTo OoublIe cTan NoxoauTh Ha IT-xkommanuio. A Kak yBa-
karomieli ceos IT-kommanuu ObITH 0€3 COOCTBEHHOI'O I'OJIO-
coBoro accucrenra? Koneuno, Hukak! OOIIasch ¢ MOMOIII-
HUKOM, TI0JIb30BaTelIb MEpPEeacT Ha CEpBEP 3BYKOBBIE COOO-
IICHUs, a CEPBEP, B CBOIO Ouepe/b, Mpeodpa3yeT ux B TEKCT.
OnucanHas 3aja4a — 9TO 3aj7a4a U3 00JIaCTH:
- CV
- NLP
- OCR
- Speech Recognition (+)
3. | B Tabmuue mpeacraBneHa CTaTUCTHKA MOMYyYEHUS BOJIUTEINb- 1,0
CKHX IpaB B ropoze N-ck 3a 2022 rox:
Myxuunnsbl 15473
Kenmuasr 9466
Crynentsr 3118
Kakue paHHbIE MOXKHO arperupoBaTh B IMPEACTABICHHOM
Tabnuie?
- Myxunnsl (+)
- Xenmuner (+)
-  CryneHTsl
4. | Kak crnemyer mpeoOpa3oBaTh JaHHBIE B TaOJHWIIE JJIA MOCIIE- 1,0

YIOLIEro aHaian3a?
Touka ornpaBnenus Touka npuosITHs Pacctosinue

A B 1.2 kunomeTpa
C D 2 MUIH

E F 1500 meTpoB
K L 1100 meTpoB




BriGepute Bce BO3MOXKHbIE BAPUAHTHI.

VY 1anuTh NOBTOPSIONINECS 3HAYCHHUS
[TpeoOpa3oBath Bce pacCTOSTHUS K Kuitomerpam (+)
[TpoBepUTh peryyspHbIC BBIPKEHHUS
[TpeoOpa3oBath Bce pacCTOSTHUS K MUAJISIM ()
3aroJHUTh MPOMYCKH

[TpeoOpa3zoBath Bce paccTosHUS K MeTpaM (+)
ITpeobpa3oBath Bce paccTOSTHUS K caHTHMeETpaMm (+)

Kakue mporpamMmHbBIE CpeICTBa OTHOCITCS K 3JICKTPOHHBIM
TabIUIaM:

Notepad

Microsoft Excel (+)
MySQL

Tableau

Oracle

Google Sheets (+)
Microsoft PowerPoint
Microsoft Access
Word Online

1,0

K npumepam Bu3yann3anuu JTaHHBIX MOYKHO OTHECTH:

['paduxmu (+)

JIuHelHbIe TuarpaMmsr (+)
['mcrorpammer (+)

KapTsr (+)

JHuarpammel ['anTa (+)

Jluarpamma CTpyKTypbl Opranu3anuu (+)
ITpeobpazoBanne Oypbe

1,0

K OTpaHUYCHUAM LECIOCTHOCTHU Ta6J'II/II_IBI OTHOCATCA:

OrpaHuveHHE KOJTMYECTBA CTPOK TaOTUITBI
OrpaHuveHre HEOoNpeAeICHHBIX 3HaYeHHH (+)
OrpannueHre KOJTUYECTBA CTOJIOIIOB TaOIUITBI
MoanbHOCTh CBSI3U

OrpaHuveHre A0IMyCTUMOTO JHaIa30Ha 3HaYCHH (+)
OrpaHuveHre YHUKAIBHOCTH ()

OrpannyeHne NepBUYHOTO Kiro4a (+)

OrpaHuyeHre IEPBUYHOTO CTOJIONA

Cchuto4Has IEJI0CTHOCTD (+)

1,0

BriOepure mnpaBuiibHBIE YTBEP)KJICHHS OTHOCHUTENIBHO Orpa-
anuyenus nenoctaoctd PRIMARY KEY:

MoskeT ObITh TOJIBKO OJIMH MEPBUYHBIN KIIHOY B Ta0JIMLE
(+)

MosxeT ObITh HECKOJIBKO TIEPBUYHBIX KJIIOUEH B TaOIULIE
IlepBUYHBIN KITFOY JOJDKEH COEPKATH POBHO OJIHO I0JIE
IlepBUYHBIM K04 MOKET COCTOSITh W3 HECKOJIBKHX
noJiek (+)

1,0




- TlepBUYHBIF K04 MOXET NPUHUMATh HE3aJaHHbBIC
3HAYCHHS

- TlepBUYHBIH KJIHOY HE MOXKET MPUHUMATH HE3aJaHHBIC
3HaueHus (+)

IITUHHOTO OOyJeHMSI?
- OOyuenwue ¢ yuurenem (+)
- Jlomaminee oOyueHue
- OOyuenwue 6e3 yuurens (+)
- OOydenwue ¢ moakpervicHueM (+)
- JluctanmmonHoe oOy4yeHue

Yro u3 MPCIJIOKCHHOI'O HHUIXKEC OOBIYHO OTHOCAT K THIIAM Ma- 1,0

10.

[IEHbI HA TOIJIMBO B 3aBUCUMOCTH OT LIEHBI Ha HE(Th U Kypca
eBpo. BriOepute T€ MO3UIMHU, KOTOPhIE MOTYT OBITh Ha3BAHbI
NPEIUKTOPaMHU?

- llena Ha Hedh (+)

- Kypc espo (+)

- llena Ha TOmIMBO

[Ipenmnonoxxum, 4To MBI XOTHM CMOJEIMPOBATH IOBEJICHHE 1,0

7.2.3 IlpumepHblii NepeyeHb 3aJaHNI IS pellleHUs NPUKJIAIHBIX 32124

TecToBBIN BOIPOC

Mak
C.
oasut

2

3

Kakue oCHOBHBIE BETKH, COTJIACHO OMHMCAHHOM B JIEKIIMU KIacCU(U-
KaIiu, BKJIFOYAET B ce0s1 00yueHue 6e3 yuuTes?

- Kunacrepuzanus (+)

- Kiaccudukanus

- Perpeccus

- YMeHblIeHne pa3MepHOCTH(+)

- Ilouck acconumanuii (+)

1,0

Bri6epute Te TpeGoBaHUs, KOTOPBIE MPEABABISIOTCS K pa3Aeistoneit
npsiMoit B pamkax SVM:

- Pazgensromas npsimast oybkHa OBITH KaK MOKHO ONMKE K
00BbEKTaM 000MX KJIaCCOB.

- DIJIeMEHTBHI Pa3HbIX KJIACCOB JOJKHBI HAXOAMUTHCS KaK MOXKHO
JaJIbIIC OT pa3aesionieH npsmoi. (+)

- PaccrosiHue oT paznensronieit npsaMou A0 OMKalIIero npes-
CTaBUTENS KaK OJHOTO, TaK M JIPYroro Kiacca, JOJKHO OBIThH
OJIMHAKOBBIM. (+)

- Tlonyuwaromascss  pazfensitomias mojioca JOJDKHA  HUMETh
HAWMEHBIIYIO IITUPHUHY.

- Tlonyuwaromascss  pazfensitomias mojioca JOJDKHA  HUMETh
HanOOJIBIIYIO IUPHHY. (+)

1,0

Bri0Gepute BepHbIE BHICKA3bIBAHMS:
- Mopaa Bcernia 6oJibliie MeAMaHbI

1,0




- Moja Bcerjia paBHa MeIHaHe

- CpenHeB3BellleHHOE 3HAYCHUE BCET/Ia PABHO MOJIE

- CpenHeB3BellIeHHOE 3HAYCHUE BCET/Ia PABHO MEMaHEe
- Bce npenpiayinye yrBepxKacHus HeBepHbI (+)

Kakue 3Hauenus sBISIOTCS OKCTpCMaJIbHBIMHA BI)I6p0C3MI/I B CJICAYIOLICM Ha60pe JAaHHBIX: 1’0

- 5

- 35(+)

- 4

- 6

- 2

-1

-1

- 20(+)

- 5

- 2

- 5

-9

- 7
Bri6epute mpeobpa3oBanus, KOTOpbIE LieraecooOpazHo npuMeHuTs 11t | 1,0
BU3YyalIM3allMi JaHHBIX C OOJBIIUM pPa3z0pOCOM MOJIOKUTEIBHBIX
3HA4YECHUMN:

- Jlorapupmupoanue (+)

- YMHOXeHue Ha KO3PHUITUEHT

- BosBenenue B kBagpar

- H3Bnedenue kBaapaTHOro KOpHs (+)

- Cpsur no ocu Ox
VYKakuTe OCHOBHBIC Ha3HAYCHHST HOPMUPOBKHU 1,0

- Obecnieuenne BO3MOKHOCTH JJIsl CPAaBHEHUS, arperaluy U BH-

3yaln3aly 3HaueHUH HECKOJIbKUX TepeMeH-

- HBIX U3 PA3JIMYHBIX IIKAJ

- 3aroJHATH MPOIYIIEHHBIC 3HAYCHUS

- OuHCTHTH JaHHBIC OT 3HAUCHUH, HE SBJIIONIMXCS HOPMAaJTb-

HbIMH (+)

Kakoe u3 TpeboBanuii kK ”HPOPMAIIMOHHBIM CUCTeMaM Tipeanoaraet, | 1,0
YTO CHCTeMa JOJDKHA MPOJODKATh BBHITIOIHATH CBOU (DYHKIIUU KOP-
PEKTHO, KaK OXHAAET TIOJIb30BaTENb, NaXe IMPH BO3HUKHOBEHUU
OIMMOOK U HECTAHIAPTHBIX CUTYyaIHii?

- Hapexuocts

- MacmrabupyemocTtb

- Yno6¢tBO onepkku (+)
Kakoii ypoBenb nHGOpMallMOHHON cHUCTEMBbI OoTBeuaeT 3a ¢opmupo- | 1,0

BaHMeE IMOJIH30BaTEILCKOT0 HHTEp(etica?
- YpoBeHb OM3HEC-JIOTUKH
- YpoBeHb npejacraBieHus (+)
- YpOBEHb OTOOpaKEHHUS
- KoHuenTyanbHbIH YPOBCHb




9. | Kakue u3 onpeaeneHuit moaXOIAT ISl ONPEIeSICHUs TpaH3aKIun? 1,0

- PacnapamienuBanue 3anpocoB

- (CxaTtue TaHHBIX

- Jlornuecku HeAeIMMAs IOCICA0BATEILHOCTD AeCcTBHM (+)

- ABtopu3anuu nojs3oBarens CYB/]

- Habop omeparnuii, nepeBoasIMi 6a3y U3 OJHOTO COTJIACOBaH-
HOTO COCTOSIHHSA B Apyroe (+)

- IIpoBepka comepkuMOTO 3amuceii B 0aze

10. | Mozaenb MHOKECTBEHHOM JIMTHEWMHON PETPECCUU UMEET BUJT 1,0

O Y=0+0X1+0:X+...40,X,

O f(Xl?Xg, i ?Xp) =0+ 60 X7 +6:,X9+... --I-HPXF,
OY=6X;+60X+...40,X,

® Y=0p+6X:i +6:Xo+...+8,X, +¢

11. | Mozenb MOJIMHOMUAIILHON PErPECCUU OMUCHIBAETCS COOTHOIIEHUEM: | 1,0

OVY=0+6X2+6X+...4+0,X? +¢
O Y=6)+6,X+60,X+...4+6,XP

® Y=0p+0,X+60,X+...+0,XP +¢

QY=0+6X1+60,Xs+...+0,X, +¢

7.2.4 TlpumepHBbIii IepevyeHb BONPOCOB /ISl MOATOTOBKH K 3a4eTy

1.  OcHOBHBIE TIOHATHS W OTPEICIICHUS : WCKYCCTBEHHBIH WHTEIIICKT,
AKCIIEPTHASI CUCTEMA, 3HAHHSI, CEMaHTUIECKOE TTPOCTPAHCTBO.

2. Omnpenenenne «VcKycCTBEeHHBIN HHTEIUICKT)

3. Kakme mporpaMMbl Ha3bIBalOT WHTEIUIEKTYyaJbHBIMH WH(GOPMAIIUOH-
HBIMH CHCTEMaMU?

4,  Kakue QyHKIMH JOTKHBI OBITH peaanu30BaHbl, YTOOBI CHUCTEMa CYH-
Taaach UHTEJUICKTYJIbHOM?

5. KakoBbl 11e11 MHTEIJICKTyJIbHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA?

6.  Kakossl npeanocsuiku pazsutus UUC?
7. Yro u3 cels mpeaCTaBISIIOT TUIIEPTEKCTOBBIE CUCTEMBI?



8.

CTEM

9.

CTEMBI.

10.

[lepeuncnure (QyHKIMK UHTEIIEKTYyadbHBIX WH(GOPMALMOHHBIX CH-
Kak knaccuduumpyrorcs MHTEIIEKTyallbHble MH()OPMAMOHHBIE CH-

Kakwue 3aladyd OTHOCATCA K IIporpaMmMaM pCHIICHHA OTACJIIbHBIX HH-

TCIUICKTYAJIbHBIX 33,[[3‘1?

11.
12,
13.
14,
15.
16.
17.
18.

Kakue 3a1aun oTHOCATCS K MporpaMmam Jyist padoThl CO 3HAHUSMU?
Oco0eHHOCTH TTPOTYKITMOHHOW MOJIEH MPECTABICHUS 3HAHHIA?
Kakue KOMIOHEHTHI BKIIOYAIOT B Ce0sl MPOTYyKIIMOHHBIE CUCTEMBI?
Oco6ennoctu GpeiiMoBOil MOIENIN IPECTABICHNS 3HAHUN?
Oco0GeHHOCTH MOJIETH CEMAaHTHIECKON ceTH?

Kakue cymecTByIOT A3bIKM IPEACTABICHUS 3HAHUI?

[loHATHE NPOIYKIIMOHHOW CUCTEMBI.

Hcrnonp3oBaHue NPONYKIMOHHBIX CUCTEM B KadeCTBE OCHOBBI IS

MOCTPOCHHUS SKCIICPTHBIX CUCTEM.

19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.

CCTAX.

33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43.

DBPUCTUKH. IBPUCTUUECKUMN TOUCK.
Jlormueckuii metox paccyxaenus B MNC.
DBpucTrudeckui Metoa paccyxaenus B UMC.
PaccyxneHust Ha OCHOBE JEIyKIIUU
PaccyxneHnsi Ha OCHOBE MHIYKIIUU
Paccyxnenust Ha OCHOBE aHAJIOTUU

[ToHsiTHE HEYETKOTO MHOXKECTBA.

Onepanuu HaJl HCUETKUMH MHOKECTBAMH.
Heuertkas noruka.

HeueTkne BBIBOBI.

Urpsel ¢ momHOM HH(pOpMAIIUEH.

Meton MuHUMAaKca.

CraTnyecKkre 3KCIEePTHBIE CUCTEMBI.
AJITOPUTM J€TyKTUBHOTO BBIBOJIa HA PACKPAIIEHHBIX CEMAHTUYECKUX

M cTOKM T€HETUYECKHUX aJITOPUTMOB.

[IpocTOM reHETUYECKUIN AIITOPUTM.

TeopeTnueckre OCHOBBI FTEHETUUECKUX aITOPUTMOB.
[IpuMeHeHre TeHETHYECKUX aJITOPUTMOB.
MammaHoe o0ydeHne Ha IpuMepax
HcKkyccTBEHHBIE HEUPOHHBIE CETH.

[TepuenTpoH.

MHOTrOCIOWHBIN NEPUETITPOH.

OOyueHne HeHpOHHBIX ceTei: "0e3 yuurens ".
OOyueHne HEHPOHHBIX ceTe: "¢ yuureaem".
OcCHOBHBIE H3Tamnbl MPOCKTUPOBAHUS HWHTEIUIEKTYaJbHBIX HH(pOpMa-

IOUOHHBIX CUCTCM.

44,

BOJIA.

45.

CBs3b MCXKAY 3adadaMH IINITaHUPOBAHUA U 3az[aqeﬁ JJOTHYECKOI'O BBI-

HHTCHHCKTY&HBHBIC I/IH(i)OpMaLII/IOHHO-HOI/ICKOBBIC CHCTCMBI.



46.  UupopManuoHHBIE W TEXHUYECKHE OCOOCHHOCTH MPOCKTHUPOBAHUS
NHNC u 3KCIEpPTHBIX CUCTEM.

47.  HexoTopble acneKTbl MCIOJb30BaHUSI CUCTEM aBTOMATU3UPOBAHHOIO
MPOECKTUPOBAHUSI.

48. B uem 3akirovaeTcst QyHKIUS MPEICTABICHUS U 00paOOTKH 3HAHUM?

49. B uewm 3akirodaeTcs QYHKIIUS pacCyXaeHUS?

50. B dem 3akmtouaercst GyHKIMS 0OIICHHS?

51. KakoBa OCHOBHasl IIeJIb MHTEIUICKTYQIbHBIX WH(OPMAIIMOHHBIX CH-
creM?

52.  Kaxkosa ucropus pazsutus UNC?

53. IlpuBemute mnpuMepbl HauOOJEe BIECUATIIAIONINX CHUCTEM HCKYC-
CTBEHHOTO WHTEJUICKTA

54.  IlpuBenute npumepsl npuMmeHeHus MC, OCHOBaHHBIX Ha HMCIOJIb30-
BaHUU UCKYCCTBEHHOT'O MHTEIIJIEKTA

55.  Kakoil npuHuun pa3paboTKu CUCTEM, OCHOBAHHBIX HA 3HAHUSX?

56.  Kakoit npuHIUIT pabOThl €CTECTBEHHO-S3bIKOBOTO UHTEpdetica?

57.  Tlepeuncnute TpedoBaHus K 3PHEKTUBHBIM MOJICISAM MPEICTABICHUS
3HaHUM.

58.  Kakue 3amaun OTHOCSATCS K IporpamMmMaM HHTEIUIEKTYalbHOTO Mpo-
rpaMMHpPOBaHUS?

59. Kakwue 3amaum OTHOCSTCS K MHTEIUICKTYaJbHBIM aBTOMATH3UPOBAH-
HBIM cucTemam?

60. Ilepeuncnute TUNMYHBIE OA30BBIE MOJEIH MIPEACTABICHUS 3HAHUIA.

61.  OcoOeHHOCTH JIOTUYECKON MOENN MPECTABICHNUS 3HAHUN?

62.  IlpeacraBrneHue 3HaHUH C MOMOIIBIO MTPETUKATOB.

63. IlpeacraBnenue 3HaHUH C TOMOIIBIO (HPEHMOB.

64. [IpencraBineHne 3HaHUN C TTOMOIIBK) CEMAHTUUECKUX CETEH.

65.  OcHOBHbIE OHATHS TEOPUU UHAYKTUBHOTO BBIBO/A

66.  MuaykTHBHBIE BBIBOABI B (POPMaTBHBIX CUCTEMAX.

67. Hepapxuueckue MOJEIN 3HAHUIN

68. IlonosHeHue omUcaHUM.

69. O0600111eH1E C TOMOIIBIO PACITUPEHUS KIACCOB

70. O0600111eHE IO MPU3HAKAM.

71.  OO6oOmmeHue mo CTPyKType
72.  Ilpomenypa BeiBoJa IpOpaHa.

73. [IpuHIMIT pE30MIOLUH ISl JOTUKH BBICKA3bIBAHUM.
74.  IlpuHUMI PE30IFOLUH IJIs JOTUKH MPEIUKATOB.
75.  CemaHTHYECKasl PE3OIOLMS

76.  JluneitHast Pe30JTIOITHS.

77.  HedeTkue dKCNEPTHHIE CUCTEMBI.

78.  HeueTkoe BKIIIOUEHHE MHOXKECTB

79.  HeyeTkoe paBEHCTBO MHOXECTB

80.  Hederkue nepemeHHbIE

81. Heuerkue cutyaruu.

82. HeMOHOTOHHOCTE BHIBO/IA.



83.  Jlunamuueckue 3KCIepTHbIE CUCTEMBI.

84.  OcoOGEHHOCTH CEMaHTUYECKHX CETEH JJIsl CUCTEM MPUHATHUS PELICHUH.

85.  Meroapl AenyKIMH Ha CEMAHTUYECKUX CETSIX B CHCTEMaxX MPUHATHA
peUIEHU.

86. W3Bneyenne 3HaHUN U3 JaHHBIX.

87.  Hcropus BOZHUKHOBEHHUS UCKYCCTBEHHBIX HEHPOHHBIX CETEH.

88.  OCHOBBI HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

89.  CBoiicTBa HEWPOHHBIX CETEH.

90.  Heiiponnsie cetu Xondpuibaa.

91.  Hetiponnsie ceTn XOMMHUHTA.

92.  Cetn 00OpaTHOTO pacHpOCTpaHEHUSI.

93.  CeTH BCTPEYHOIO pacpOCTPaHEHHUS.

94.  BaiiecoBrbl ceTu.

95.  Drambl NPOEKTUPOBAHUS JKCIEPTHOM CHUCTEMBI: HWACHTHU(HUKAIHS,
KOHIIETITyaIu3alus, (hopMann3anus, peain3anus.

96. Drambl NPOEKTHPOBAHUS HKCIEPTHOM CHUCTEMBI: TECTUPOBAHHE,
OTIBITHAS DKCITyaTaIusl.

97.  Ilouck kak OAMH M3 Haubojee paHHUX METOJI0B, IPUMEHSIEMBIX B CH-
CTeMax UCKYCCTBEHHOTO MHTEIIICKTA.

98.  Cucrembl MHTEIJIEKTyalbHOrO HHTepdeiica mia uHPOPMAIIMOHHBIX
CUCTEM.

99.  OcoOeHHOCTH SKOHOMUYECKHX IKCIEPTHBIX CUCTEM

100.  OcoOenHocTH peanu3alMi JUHAMHYECKUX SKCIEPTHBIX CHUCTEM

yIpaBJICHHUS OM3HEC-TIPOIIECCAMU

7.2.5 IlpuMepHblii IepeyeHb 3aJaHUI 1JIs1 OATOTOBKHU K IK3aMeHY

He npenycMoTpeHO yueOHBIM TIaHOM

7.2.6. MeToauka BBICTABJIEHHSI OIlEHKM NPH NPOBeJeHUU TPOMEKY-
TOYHOH aTTecTalMu

3ader MPOBOAMUTCS MO TeCT-OMieTaMm, KaKIblii W3 KOTOPbIX coaepxkuT 10
BOIPOCOB U 3a7auy. Kaxapiii mpaBUiIbHBIA OTBET HAa BOIIPOC B TECTE OLIEHUBAETCS |
OaitoM, 3aga4a orneHruBaeTcs B 10 6amioB (5 6ayioB BepHOE pelieHre u 5 6anioB
3a BEpHBIN 0TBET). MakcuMaabHOE KOJUYECTBO HaOpaHHbIX O6aiioB — 20.

1. «He 3auTeHO» CTaBUTCSA B CiIy4ae, €ClIM CTy/IeHT HaOpas meHee 14 6aios.

2. «3ayTeHO» CTaBUTCS B CIIydae, €ClU CTyeHT HaOpau ot 14 1o 20 6aios.

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

KonTponupyemsie Kon
. HaunmenoBanue oneHOYHOrO
Ne /i pasnensl (TeMbl) KOHTPOJIUPYEMOU cpecTBa
JVCLIUTUTMHBI KOMIIETEHINH P
1 Beenenwue B uckyc-  |[IK-7, I1K-8 Tecr, 3amuTa 1a00paTOPHBIX
CTBEHHBIN MHTEIJIEKT pabort, 3auer.

1 OCHOBHBIE METOIbI
MaIIuHHOTO 00y4e-
HUS I pabOTHI C
TaOJIMYHBIMU JaH-
HBIMH




2 Cuctemsl riryookoro |I1K-7, TTK-8 TecrT, 3amuTa J1a00paTOPHBIX
00y4YeHHs pabor, 3ayer.

3 OO06yueHue ¢ ITK-7, TIK-8 TecrT, 3amuTa J1a00paTOPHBIX
IO JIKPEIJIEHUEM pabor, 3ayer.

7.3. MeToguyeckue MaTepuabl, omnpeeisiiomye Mpouexypbl OleHU-
BAHUS 3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH

TecTupoBaHue OCYHIECTBISETCS, JUOO MPU MOMOUIM KOMIBIOTEPHOW CH-
CTEMBI TECTUPOBAHUS, JTUOO C MCTOJIB30BAHMEM BBIJAHHBIX TECT-3aJaHUN Ha Oy-
MaxHOM Hocutene. Bpemsi TectupoBanust 30 MuH. 3aTeM OCYIIECTBISECTCS TMPO-
BEpKa TECTa IK3aMEHATOPOM M BBICTABIIETCSA OLIEHKA COTJACHO METOJUKHU BbI-
CTaBJIEHHUSI OLIEHKU IIPU NMPOBEAECHUH IPOMEKYTOUHOM aTTECTALIUM.

Pemienue craHmapTHBIX 3aJa4 OCYIIECTBISICTCS, JUOO MPHU MOMOIIHA KOM-
MBIOTEPHOM CUCTEMBbI TECTUPOBAHUS, JTMOO C UCTI0JIb30BAHUEM BBIJJAHHBIX 3aJ1a4 Ha
OymaxkHoM HocuTene. Bpems pemenus 3agad 30 mMuH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PEUICHMS 33/1a4 IK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJIMKHU BBICTaBJICHUS OLICHKU MPU TPOBEICHUH MTPOMEKYTOUHOU aTTECTALINH.

Pemienue nmpukIIagHbIX 3a/1ad OCYIIECTBISAETCS, JIMOO TPU MTOMOIIM KOMITh-
IOTEPHON CHUCTEMBbl TECTUPOBAHUS, JTMOO C UCIOJb30BAHUEM BBIJIAHHBIX 3a7a4 Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISETCS
MIPOBEPKA PELICHHS 33/1a4 SK3aMEHATOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJIMKY BBICTABJICHUSI OLICHKH MPU TPOBEICHUU TPOMEKYTOUYHOU ATTECTALIUU.

8 YYUEBHO METOJAUYECKOE U HTH®OPMAILIMOHHOE
OBECIIHEYEHUE JUCIHUIIJINHBI)

8.1 IlepevyeHnnb y4eOHOM JUTEpPATYPbl, HEOOXOAUMOM 1JIsl OCBOEHMS JTUC-
HMILINHBI

OcHoBHasl JMTEpaTypa

1. MamunHoe oOyuenue. Hayka M MCKYCCTBO MOCTPOEHHUSI aJIrOpPUTMOB,
KOTOpBIC U3BJICKAIOT 3HaHUS U3 AaHHbIX. [Tlerep dnax. MK Ilpecc. 2015.

2. I'my6okoe obyuenue. [lorpykenue B MUp HEMpOHHBIX ceTel HukoseHko
Cepreit Uropesuy, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. O6yuenue c noakperenuem / Carron Puuapa C., bapro Duupro I'., IMK
I[Ipecc, 2020.

JlonoTHUTEILHBbIE JIUTEPATypa

4. OCHOBBI HCKYCCTBEHHOIO HHTEJUIEKTa : YyueOHoe mocolue /
E.B.boposckas, H. A. /laBbinoBa. 4-e uzn.,pnextpod. M. : Jlaboparopus 3HaHMIA,
2020. 130 c.

5. MckyccTBEeHHBINM MHTEIUIEKT ¢ mpuMmepamu Ha Python. [xomm Ilpatuk.
Bunbsamc. 2019.

6. IlpukiianHnoe mammHHOe oOydeHue ¢ momoibio Scikit-Learn, Keras u
TensorFlow: koHuenuuu, UHCTPYMEHThl U TEXHUKU JJIA CO3/aHMSI MHTEJUICKTY-
aJbHBIX CUCTEM , 2-¢ uzaanue. Kepon OpenbeH. Jnanektuka-Bunbsimc. 2020.

7. Xenpuk bpunk, xo3ed Puuapac, Mapk desepond «MammaHOEe 00Y-
yenuey, [Iurep 2017.

8. Kak yuutcst mammna: PeBomtonus B 00;1acTi HEMPOHHBIX CETell U ri1y0o-




koro oOyuenus. Au Jlekyn. Aneniuna PRO. 2021.

9. I'pokaem riybokoe o0yuenue. uupro Tpack. [Tutep. 2019.

10. O6yuenue ¢ noakperiennem Ha PyTorch. Coopuuk perientoB. FOcu Jlio.
JIMK TIlpecc. 2020.

11. https://spinningup.openai.com/en/latest/

12. Open Machine Learning Course ( https://mlcourse.ai )

13. BBeaenue B MaimmHHOe o00OydeHue oT «Bioinformatic Institute» (
https://stepik.org/course/4852/promo )

14. Cneunanuzanus MammHHoe 0o0OydeHre U aHajdu3 AaHHBIX OT «MOCKOB-
CKUH ¢duzuko- TEXHUYECKUN UHCTUTYT» (
https://ru.coursera.org/specializations/machine-learning-data-analysis )

15. Ilnardopma nns mpoBeneHus copeBHoBanuit mo Data Science (
https://www.kaggle.com )

8.2 Ilepeyenb WMH(MOPMANUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH
OCylIeCTBJICHMH 00pa30BaTeJIbHOIO Mpouecca Mo AUCHUIUINHE, BKIKYas Ie-
peYeHb JIMIEH3HOHHOI0 NMPOrPaMMHOIO odecmeyeHus, pecypcoB HHGopma-
HUOHHO-TEJIEKOMMYHUKAIMOHHON ceTH «HTEepHeT», COBpeMEeHHbIX mpodec-
CHOHAJIbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

OC Windows 7 Pro;

MS Office Standart 2007;
7-Zip;

Adobe Acrobat Reader;
Google Chrome;

Mozilla Firefox;

PDF24 Creator;
DjVuWinDjView

Blender 3.4.1, 2023 (npodeccruoHanbHOE CBOOOIHOE U OTKPHITOE MPO-
rpaMmMHOE oOecrieueHue);

[Tnatdopma nanoCAD 23 (yueOHast ”HAUBUIyaIbHAS JIUIICH3US
NC220P-8201BECF345E-37277)

[Tnatdopma nanoCAD 22 (yyeOHast HHIUBUAyTbHAS JTUICH3HSI
NC220P-8201BECF345E-37277)

Pacmmpenue margopmsr Nan0OCAD 23/22 «baza nannbix CITJIC MSSQL»
(yueOnas maauBuayanbHas auren3us NC220P-8201BECF345E-37277)

Pacmmpenue mmardgopmer NnanoCAD 23/22 «ba3a nanusix MexaHnuka
MSSQL» (yaebnas unausumyansHas gumnen3us NC220P-8201BECF345E-37277)

KOMITAC-3D V21 Yuyebnas Bepcus (yueOHas UHIUBUyJIbHAS JTUIICH3US )

T-FLEX CAD 17 Yuebnas Bepcus (yueOHass UHAUBUyaIbHAS JTUIICH3HUSA).

Pecypcbl nH(popManmoHHO-TEIEKOMMYHUKAIIMOHHOM ceTn « THTepHeT»:

— http://window.edu.ru - emumHO€ OKHO JJOCTYNMa K HH(POPMAIMOHHBIM
pecypcam;



http://window.edu.ru/

— http://www.edu.ru/ - penepanbHsiii mopran «Poccuiickoe oOpa3oBaHHEY;
— OO6pa3zoBatenbHblil noptan BI'TY

[Ipodeccrnonanbupie 0a3bl JaHHBIX, WH(OPMALUOHHBIE CIPABOYHBIC CHU-

CTEMBI:

— http://www.consultant.ru/ CrpaBouHas [TpaBoBas Cucrema
«Koncynsrantllimrocy;

— https://docplan.ru/ - 6ecrutataas 6aza I'OCT;

— https://www.iprbookshop.ru/ - 37aeKTpOHHO-OMOIHMOTEYHAsT CHCTEMa
IPRbooks;

— https://elibrary.ru/ - snekTpoHHBIE H3JaHHS B CcOcTaBe 0a3bl JaHHBIX
«Hayunas snextponnas 6u6iamorexka ELIBRARY.RU».

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLNECCA

VYueOHast ayauTOpHs JUIsl IPOBEIEHUS 3aHATUI JIEKIMOHHOTO THIA, CEMU-
HApCKOro0 THUMA, KYpPCOBOT'O MNPOEKTUPOBAHUA (BBIMOIHEHUS KYPCOBBIX paboT),
TPYIIIOBBIX U MHANBUIYATBHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOJISA U TIPOMEKY-
TOYHOW aTTecTanuu (KOMIUIEKT yueOHON MeOenu: pabodyee MECTO MpenoaaBaTelis
(cton, cTyn); paboune MecTa 00ydarouuxcs (CTOJbI, CTYJbs); 000pYyIOBaHUE IS
ayJIMOBU3YaJIbHBIX CPEACTB OOydeHHs: uHTepakTuBHas nocka [QBoard; mynbru-
Menua - npoektop NEC; komup/mpuntep mudpoBori Toshiba; mepconanbhbie
KOMITbIOTEPHI ¢ ycTaHOoBIeHHBIM [10O, nmoakmtouennsie k cet Mutepuer (13 mir.);
rpaduueckuit anmer Wacon Intuos M Bluetooth Pistachio). YueOGno-Harnsiabie
nocoOusi, obecrneurnBarone TeMaTHYECKUE WILUTIOCTPALIMK, COOTBETCTBYIOIIUE pa-
Oouell mporpaMme AUCIUILITUHBI.

[Tomerienue 17151 CaMOCTOSATENBHOM PaObOTHI C BHIXOJOM B ceTh "UHTepHeT" u
JIOCTYIIOM B 3JIEKTPOHHO-OMOIMOTEUHbIE CHCTEMBI, 3JIEKTPOHHYIO MH()OPMAIIUOH-
HO-00pa30BaTENbHYIO Cpely (OCHAIEHO: paboune MecTa 00y4aromuxcsi (CTOJbI,
CTYJIbsA); IEPCOHAIBHBIE KOMITBIOTEPHI — 25 IIT.; IPUHTEP Ja3€PHBIN).

Jlnis opranuzanuu 00pa3oBaTENIbLHOTO MPOIEcca UCTOIb3YeTCs MOMEIICHHE
JUTSL XpaHEHUs U TPO(PHIIaKTHYECKOT0 0OCITYKUBAHUS Y4EOHOTO 000PY10BAHMS.

10. METOAUYECKUE YKA3ZAHUA JJISA OBYYAIOIUXCS 11O
OCBOEHMHIO JUCIIUIIJIMHBI (MOY JI51)

ITo mucuunnuae «CucTeMbl UCKYCCTBEHHOT'O MHTEIIEKTa» YUTAKOTCS JICK-
LIUH, IPOBOJATCS IPAKTUYECKUE 3aHATHUS U TaOOpaTOPHbIE padOTHI.

OcCHOBOI M3y4€HHs JUCUUIUIMHBI SIBJIIOTCS JIEKIIMM, Ha KOTOPBIX H3Jara-
IOTCS. Hambosee CyIIEeCTBEHHbIE W TPYAHBIE BOIPOCH, a TakXKe BOMPOCHI, HE
HAIIEIINE OTpaXXeHHs B yueOHOI muTeparype.

[IpakThueckue 3aHATHS HANpaBlIEHbl Ha MPUOOPETEHHE MPAKTUYECKHX


http://www.edu.ru/
http://www.consultant.ru/-
https://docplan.ru/
https://www.iprbookshop.ru/
https://elibrary.ru/

HABBIKOB BBIOOpA, peanu3aliy, afanTaliud U HACTPOUKH aJTOPUTMOB MAIIMHHOTO
00y4eHHs! ¢ MOAKPEIUIEHUEM, HEUPOHHBIX CeTeH. 3aHITHUS MPOBOJATCA MyTEM pe-
HIEHUS] KOHKPETHBIX 3a/1a4 B ayAUTOPUHU.

JlabopaTopHbie pabOThl BBIMOJHAIOTCS HA JaOOPATOPHOM OOOPYIOBAaHUU B
COOTBETCTBUM C METOJMKAMMU, PUBEJICHHBIMU B YKA3aHUSIX K BBIMIOJHEHUIO PadoT.

Bun yueOHbIX 3aHATHN

J1eATeIbHOCTh CTYICHTA

Jlekusa

Hanucanue xoHCHeKTa JEKIUI: KpaTKO, CXEMaTH4HO, IOCIEN0-
BaTeIbHO (PUKCHUPOBATH OCHOBHBIE TOJIOXKEHHS, BBIBOIBI, (Qop-
MYJIHPOBKH, 0000IICHUS; TTOMEYaTh Ba)KHBIC MBICIH, BBIIEIATDH
KJIIOUEBbIE CJIOBA, TepMUHBL [IpoBepka TepMHHOB, MOHATUN C
MIOMOUIBIO SHIMKJIONEANN, CIIOBAPEH, CIIPABOYHUKOB C BBINKCHI-
BaHHEM TOJIKOBAaHWUU B TeTpaab. OOO3HAYCHHE BOIPOCOB, TEp-
MUHOB, MaTepuasa, KOTOpPbI€ BBI3BIBAIOT TPYAHOCTH, IMOUCK OT-
BETOB B PEKOMEHAYeMOil uTeparype. Eciau caMocToaTenbHO He
ylnaeTcst pa3odpaThCsi B Marepuaie, Heo0Xoaumo chopMymupo-
BaTh BOMPOC U 337aTh MpPENojaBaTeNio Ha JEKUUU WM Ha MpaK-
TUYECKOM 3aHITHH.

[IpakTuueckoe
3aHATUC

KoHcniektupoBaHue peKOMEHIyeMbIX HCTOYHUKOB. Pabora ¢
KOHCIIEKTOM HGKHHﬁ, MMoAroTOBKa OTBCTOB K KOHTPOJIBHBIM BO-
npocaM, MPOCMOTP pPEeKOMEHayeMou autepaTypsl. [Ipocmymium-
BAaHUC ayauo- U BHI[GOS&HHC@ﬁ 10 3aI[aHHOﬁ TEMEC, BBIIIOJIHCHHUC
pacueTHO-rpadUUECKUX 3aJaHUH, pellIeHUE 3a/1a4 10 aITOPUTMY.

JlaGopaTtopHnas pabota

JlaGoparopHbie pabOTHI MO3BOJISIOT HAYYUTHCS MPUMEHSITH TEO-
peTI/I‘IeCKI/Ie 3HaHHA, HOHy‘IGHHBIG Ha JICKIIUU HpI/I peH_IeHI/II/I
KOHKPETHBIX 3a1ad. UToObl HamboJiee paloHaIbHO U IIOJHO
HCIIOJIB30BATh BCC BOBMOXHOCTHU HaGOpaTOpHBIX JJIA ITIOATOTOBKH
K HAM HEOOXOIWMO: CIIeIyeT Pa3o0parh JICKIIUIO O COOTBET-
CTBYIOIIIEH TeMe, 03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3lIeiioM
y4eOHMKa, MpopaboTaTh JOMOJHHUTEIBHYIO JHUTEPATypy M HC-
TOYHHKH, peH_II/ITI: 3aJa4 MU BBIIIOJIHUTH ;[pyrne IIMCBMCHHBIC
3a7aHus.

CamocrosrenbHas pabora

CamocrodrenbHas paboTa CTyIEHTOB CIIOCOOCTBYET IIyOOKOMY
YCBOEHHUs y4eOHOTro Marepuana U Pa3BUTHIO HABBIKOB CaMOO00-
pazoBanusi. CamocTosiTenbHas paboTa MpeAroaraeT CiaeIyonme
COCTaBJISIOIIHE:

- paboTa C TeKCTaMu: y4eOHMKaMHM, CIIPABOYHUKAMH, JOTIOTHH-
TEIBLHOM JIUTEPATypPO, a TaKkKe MPopadOTKa KOHCIIEKTOB JICKIIHA;
- BBITMOJIHEHHUE JIOMAITHUX 33/IaHUI U PacyeToB;

- paboTa HaJl TEeMaMH JJIs1 CAMOCTOSITEIBHOTO U3yUYCHUS;

- ydacTue B paboTe CTYyAEHYECKMX HAy4HBIX KOH(EpEHIIHH,
OJIMMITHA/T;

- IOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

IToaroroBka x
MMPOMEKYTOUYHOM aTTECTALNU

I'0TOBUTBCS K IPOMEXKYTOUHOM aTTECTAllUU CIEAYET CUCTEMa-
THYECKH, B TCUECHHE BCEro ceMmecrpa. VIHTeHCHBHAs MOATOTOBKA
JOJDKHA HA4aTbCs HE MO3AHEE, YeM 3a MeCAL-TIoJATOpa 0 Ipo-
MEXYTOUHOH arrectauuu. J[aHHBIE mepen 3a4eToM TpH JHA d¢-
(eKTUBHEE BCEro UCIOIb30BATh Ul MOBTOPEHUS U CHCTEMaTH-
3allMy MaTepuaa.
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