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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Wzyuenne nucuurunabl (Moayis) «Al Beyond Fit-Predict (MckyccTBeHHBIN MHTEIUICKT B
JEHCTBUM )» TO3BOJISET MOHATH MOJHBINA KU3HEHHBIA LUK Al-poekToB, BKIIOYAs MOATOTOBKY
JAHHBIX, Pa3pabOTKy, pa3BepTHIBAHKE U MOHUTOPUHI MOJIENEH, YTO KPUTHYHO JUISl YCIICITHOU
MHTETpaIi UCKYCCTBEHHOTO UHTEINIEKTa B OM3HEC-TIPOIIECCHI.

Hesb n3yyeHus: AMCHUILNIMHBI (MOAYJI51): OCBOCHUE MPAKTUUYECKUX METOA0B BHEJIPEHUS U
macmTabupoBanust Al-pemenuii s 3¢ HEeKTUBHOTO peHIeHUs peaIbHBIX 33/1a4.

3amauyu u3yvyeHusi JUCUMILIMHBI (MOXYJISA):

— (opMupoBaHue 3HaHUA O MPUHLUIAX PAOOTHl U IPUMEHEHUH allrOpUTMa Moucka A* B
ONTUMU3AIMH MapUIPYTOB U 33Jadax Ha rpadax;

— (opmMupoBaHue 3HaHUS O MOAETH MHOTOPYKHX OaHIUTOB;

— (opMupoBaHue 3HaAHUS O MOJENM KOHTEKCTYalIbHBIX MHOTOPYKHX OaHIMTOB M X
IPUMEHEHUU K PEKOMEHIaTeIbHBIM CUCTEMAM;

— (opMupoBaHue 3HAHUA O MPUHLMIAX W IPUMEHEHHH METOAOB BPaXAEOHOIrO
MAaIIMHHOTO O0yUYEHUSs;

— (opMuUpOBaHKE 3HAHUS O MIPUHIIMIIAX 3ALUTH HEMpoceTel 0T BpakIeOHbIX aTakK;

— (¢dopMHUpOBaHHE YMEHHUS IPUMEHATH aITOPUTM A™* 17151 pa3paOOTKU pelIeH i B 3aa4ax
ONTUMM3ALMU U TIOUCKA ITyTEH;

— (¢opmupoBaHue ymMeHus npuMeHsaTs aaroputm UCB-1,;

— (opMUPOBaHHE YMEHHs HAxXOJUTh aTaKyd Ha HE3AIUUIIEHHbIE MOJEIM MAIIMHHOTO
o0Oy4deHus;

— (opMupoBaHe yMEHUS 3aILUIIATE MOJIEIb JIOTUCTUYECKON PErpeccuu OT aTak;

— (opMupoBaHe HaBbIKa IJIAHUPOBAHUSA U IPOBEIEHUsS CBOEH paboThl MO pa3paboTke
ML-pemenust.
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2. Temaruueckmii njian

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapbl
(MonyJis) (npakTuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Anroputm A* 3 9 48 Jomarmaue
3aJlaHusl
2 Mogenu MHOTOPYKHX 3 10 50 Jomarinue
0aHINTOB 3aJIaHus
Tect
3 BezomacHocTh B 3 10 50 Jomamaue
MAalIHHHOM O0Y4YeHUN 3a/IaHus
Keiic
3auem ¢ oueHKoIl 4
Hmozo: 9 29 4 148
Obvem oucuunaunsl (Mooyisn) 190
(6 ak. u.)
3. CopaepxxaHue TUCHUILIMHBI (MOTYJIS)
Neni/m | HamMeHoBaHue pa3aesia Iy CHUILIUHBI Conep:xanue TUCHUIIHHBI (MOYJs1) IO TeMaM
(MoayJis)
1 Anroputm A* A* Ha Tpade. A* B HEPEPHIBHOM MTPOCTPAHCTBE: MPHIIOKECHUE
K BHJICOMTPAM.
2 Mopenu MHOTOpYKUX OaHINUTOB Banputel 1: moctaHoOBKa 3a1a4y;
Banautel 2: skcneprsl;
banautel 3: KOHTEKCTYaIbHBIC OAHINTEHIL.
3 be3onacHocTh B MAIIMHHOM OOyYEHHH ATaky Ha METO/Ibl MALTMHHOTO O0yYeHHS;

3aLLII/ITa MCETOA0B MalllTMHHOI'O O6y‘l6HI/I$I.
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4, YyeOHO-MeTOaUYECKOE O0ecImeyeHne

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €ro MpeiesIaMu.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnasa tumepamypa:

1. HoBukoB, ®. A. CUMBOJWYECKUA UCKYCCTBEHHBIN HHTEIJICKT: MAaTEMAaTHICCKHUE OCHOBBI
npeCTaBiIeHUs 3HAHUK : yuyeOHuk s By3oB / @. A. HoBukoB. — MockBa : M3naTenscTBO
FOpaiir, 2025. — 278 ¢. — (Bsicmee oopazoanue). — ISBN 978-5-534-00734-3. — Teker :
uiekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/561410.

Jlononnumenvnaa tumepamypa:
1. Russell, Stuart, Norvig, Peter. Artificial Intelligence: A Modern Approach. 3 : Prentice
Hall, 2010.

5. MarepuajibHO-TeXHHYECKOe o0ecredeHne

VYHuBepcuTeT pacrnojaraeT MaTepUalbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JNEHCTBYIOIIMM MPOTUBOIIOKAPHBIM MIPAaBUJIaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, IPAKTUYECKOW U Hay4dHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcs, MPeayCMOTPEHHBIX YUEOHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHIUBUIyaJIbHBIX KOHCYJIbTALlUN, TEKYIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAlluU, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M IOMEUICHUS AJI1 XpaHEHUS U MPOPUIaKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYy4YEHUS, CIyXalllUMU JJIsl MPEeICTaBlIeHUsT yuyeOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenne qucumInHel (MOIYIIs1) 00ECTIeYUBAETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMHU KalbKYJISITOPAMU;

— CIEeLUAIN3UPOBAHHBIM 000PYOBaHUEM, BKIIIOYAs JEMOHCTPAlMOHHOE 000pyI0BaHHE.

[TomerneHust 151 CaMOCTOSITEIBHON pabOThl 00YYaIOIINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUIS UCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  D3JEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BAaTEIbHYIO  CPEny
YHuBepcurera.

OOyuaromMess TpeAoCTaBiseTcs JAOCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ JNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MpPO(GECCHOHATBHBIM 0azaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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https://urait.ru/bcode/561410

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepansubii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

Ilepeuenn

UH(POPMALIMOHHBIX

TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIlINHE (MOI[y.]'IIO), B TOM 4YHCJIC KOMIIJICKT JIMLICH3MOHHOI'O

MpOrpaMMHOTO  OOecIeueHus,

COBpPEMEHHbBIE

I/IH(1)OpMaI_II/IOHHBIe CIIPaBOYHBIC CUCTCMBbI:

npodeccuoHanbHbIe

0a3pl  JTAHHBIX

u

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacnpocTpansieMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exxHoe JIMLIEH3UOHHOE
Server)
Bpay3sepsbI:
Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpoCTpaHsIeMoe
Google Chrome 3apy0eKHOEe CBOOOJIHO PACIIPOCTPAHIEMOE
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apyOexkHOe JIMLIEH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHne AJISl IVIAHUPOBAHUSA U YI€TA BPEMCHU:

Toggle app | 3apy6exHoe | cBOGOIHO pacIpocTpaHseMoe
CucreMbl ynpapJjeHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | nuuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apybexHOe JIMIICH3UOHHOE

HyperV

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynperantllnroc: cipaBoyHo- OTEUECTBEHHOE JIMILIEH3UOHHOE

IpaBoOBasi CUCTEMA

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JIMLIEH3UOHHOE

o6usneca CranmaptHblid Russian

Edition

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0OexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apy0OeKHOE CBOOOIHO PaCIPOCTPaHAEMOE
Robotic Operating System 3apyOexHoe CBOOOHO pacIpoCTpaHsieMoe
CopelliaSim 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe
TlakeThbl NPOrPAMMHBIX CPEACTB H OHOJIHOTEK:

CBOOOJIHO pacrpocTpaHsIeMoe

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEMOe
Cucrtembl ynpapjieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexkHOE | CBOOOIHO pacIpOCTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0exKHOe CcBOOOJIHO PACIIPOCTPAHSIEMOE
Docker 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEMOe

6. MeToanueckne M OIeHOYHbIE MATEPHAJIBI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpornecce u3yuenust aucrmumabl (Moayisi) «Al Beyond Fit-Predict (MckyccTBeHHBII
UHTEJUIEKT B JEHCTBMM)» B paMKax TEKYIIEro KOHTPOJS YCIEBAEMOCTU HCIOJIb3YIOTCS TaKHUe
BUBI y4eOHOI paloThl, KaK JIGKIIWH, MPAKTUYECKUE 3aHATHA, JTOMAIIHHE 3a/JaHusl, TECT, Keic
3aJlaHus, a TaKXKe pa3IMuYHble BUABI CAMOCTOSTEIbHON pPabOThl O0y4arOMIMXCs MO 3a/aHUI0
IpenojiaBaTesisi, HaANpaBJICHHbIE Ha pa3BUTHE HABBIKOB MNPO(ECCHOHANBHON  JIEKCHKH,
3aKperieHHe MPAKTUYECKUX MPo(ecCHOHANBHBIX KOMIIETCHIIUH, TOOLIPEHNE HHULIUATHB.

Jlexyus — cHUCTEMaTWYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITAThCS HANTH OTBETHI B PEKOMEHIOBaHHOM iuTeparype. Eciu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT chopMyIupoBaTh BOIPOC W 3a1aTh €ro
NPEIoIaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHS.

Yuacmue 6 cemunape (npaxmuwecxom 3aHﬂmuu) — AaKTHBHas pa60Ta cIymareiid Ha
CCMHUHApPEC, €TI0 OTBCTHI HA BOIIPOCHI NPCIIOAABATCIIA U YIACTUC B TUCKYCCHUH.

,Z[J'ISI YCIICHIHOTO YYaCTHA B CCMHUHAPEC CIYIIATCIIIM PEKOMCHAYCTCA 3apaHCC O3HAKOMUTLCA
C TeMoH O6CY)KI[€HI/I${, IpoYnTaTh HCO6XOI[I/IMI>IG MaTCpHuaJibl U NMMOATOTOBUTH BOIIPOCHI. Baxno
AKTUBHO CJIYHIAaTb U BOBJICKATHECA B JUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUA U apIr'yMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIIPOCHI IIperiogaBaTeyid CTOUT OBITh YBEPCHHbBIM, YCTKHM U JIOTUYHbIM,
onupasicChb Ha I/I3y‘~IeHHBII\/'I Marcpuall. Taxokxe moae3Ho MoAACPIKUBATE AUAJIOI C OAHOKYPCHHUKAaMU,
4TOOBI 00OraTHTh O6Cy>KI[eHI/Ie " paClIUPpUTL CBOW 3HAHUA.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33/aHUSIMM  BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKaMH BBINOIHEHUs. PekoMeHyeTcss pa3douBarh 3a/aHus Ha 3Talbl, YTOOBI
n30exaTh MEperpy3ku U Jydllle yCBOUTh Marepuai. Mcrosb30BaTh pa3iuyHble MCTOUYHUKHU
uH(popMalny, BKIOYasi yaeOHUKU U OHJIAaH-peCcypcChl, AJis 0ojee rIyOOKOro MOHMMaHUSI TEMBI.

Pewenue xetica — mnpakTHueckas pabora chymareiaed Haa  peaJbHbIMH WK
CMOJICTMPOBAaHHBIMU 33JJa4aMH, YTO MO3BOJISET CIYIIATENIO MPUMEHSATh TEOPETUUECKUE 3HAHUS
Ha IIPaKTHUKE.

CrnymaTeslb caMOCTOSITENIbHO pa3pabaThIBaeT CTPATETUIO PELEHUS MOCTaBICHHOMN 3aJauH,
4TO COCOOCTBYET Pa3BUTHIO HABBIKOB KPUTHUECKOTO MBIIIJICHUS M CAMOCTOSITEIbHOTO IPUHATHUS
pewennii. Takoi moaxo/1 moMoraet NoAroTOBUTh OYYIIMX CIIEHUAIMCTOB K PealbHbIM BHI30BaM
B UX NPO(eCcCHOHAIBHOM 1eATEIbHOCTH.

Tecm — ocobas ¢opma mpoBepku 3HaHUH. [IpoBOIWTCS MOCIIe OCBOCHHS OIHOM WU
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HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAYECTBE NMOHMMAaHUS OCHOBHBIX MOHSATUNA H3y4aeMOIO
Marepuana. TecToBble 3aaHUsi COCTaBJIEHBI K KJIIOUEBBIM IMOHSATHUSM, OCHOBHBIM pa3ieiiam,
BaXHBIM TEPMUHOJIOIMUYECKUM KaTErOPUSM U3y4aeMOU TUCHUIUIMHBI (MOIYJIIS).

st MOArOTOBKU K T€CTy HEOOXOAMMO 3HATh TEPMUHOJOTUYECKHUM anmapar JTUCHUILTAHBI
(MOmyJIs1), TOHUMATh CMBICIT HAYUHBIX KaTETOPUN U YMETh WX UCIIOIb30BaTh B PO eCCHOHaTbHON
nekcuke. BnajeHue mOHATUHWHBIM anmapaToM, BKIIOUYEHHBIM B TECTOBBIE 3aJlaHUs, MO3BOJISIET
IpernoAaBaTeNito  OBICTPO  MPOBEPUTH  yYpOBEHb  MOHUMAHUS  CIyIIATElIeM  Ba)KHBIX
METO/I0JIOTUYECKUX KaTerOpHil.

Camocmosmenvruas paboma — paboTa ciymaTeled, HalpaBlIeHHas Ha YIIIyOJIEHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B mpouecce  camoctosTenbHOM — paOOThl  cAymiaTeNld — B3aUMOJICHCTBYIOT — C
PEKOMEH/IOBAaHHBIMU MaTepHaJlaMH MpPU MHHUMAJIbHOM YYacTHU TNpernojaBaress. 3ajadu
CIIymIaTessl BKIYaT paboTy ¢ KOHCIIEKTaMu JIeKIHii (00paboTka TekcTa), MOBTOPHOE U3yUeHHUE
y4eOHBIX MaTepUaIOB IUIAHOB U TE3UCOB OTBETOB, U3YUCHHE JIOMOJIHUTENbHBIX TEM, BBITIOJIHEHHUE
yueOHO-HCCIIeI0BATEeNIbCKUX 3aJaHUi U Jpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JMCIMIIJINHEe (MO}IyJ’[lO)

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHH 0Oydarolmuxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme
3auema c OYeHKoIl.

JInsi OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH W TMPOMEKYTOYHOM aTTeCTaI[iu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAJIOHN CIIEAYIONUM 00pa3oM:

Hecsirubannbuas IarudasnbHas Ounenka 3a OO0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi 1o JUCHUILUTHHE (MOYJIIO)

10 OTnuyHO 3auTeHo Crnymarens MONHOCTBIO BJa/ieeT 3HAHUSMH,

9 OTan4HO 3a4TeHo W3J0)KEHHBIMH B paboyell mporpaMme, Hu

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET JAUCHUIUINHY (MOIYJh).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEIOBATENIEHO OTBEYAET Ha BCE BOTIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(HUIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHuall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3U. YeTko GopMyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe pellaeT CIIOKHBIC
3amaun. ClymaTenb XOpOIIO 3HAKOM C
METOJAMH MCCIIEJOBaHUS, HEOOXOIUMBIMHU
JUTSL TIPAKTUYECKON JESTeThHOCTH, U YMEET
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBL (MOAYNSA) C TPAKTHYECKUMHU
3a/Ia4aMH.
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yJabTaTa

OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)
7 Xoporo 3auTeHo Caymatens oOnajgaerT 3HaHUSAMHU TMpeaMeTa
6 Xoporo 3auTeHo IMOYTH B TIONHOM oOBeMe  pabodei

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
TIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYsl BHUMaHHE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(PUIMPOBATD, 00001mIaTh,
KOHKPETHU3HUPOBATH W  CHCTEMATH3HPOBAThH
W3YYCHHBI  Marepuas, BbIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHBIC CBSI3M.
®dopMyTUpyeT CBOM OTBETHI, YBEPCHHO
HMHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
OPYTHX WCCICJAOBAHUMA, a TaKKe peraer
CJIOKHBIC CUTyallUOHHBIC 3aga4du.
Chymaresb XOpOIIO 3HAKOM C METOJaMH
HCCIIeIOBAHUS, HEOOXOTUMBIMHU TSt
HpaKTH‘ICCKOfI JCATCIBbHOCTH, u yYMECT

CBSI3BIBATH TEOPETUUCCKHUE ACTICKTHI
MpeaMeTa ¢ IPAKTHYSCKUMHU 3a/1adaMH.

5 VY I0BACTBOPUTEIBHO|  3aYTEHO Crnymarens o0sagaer 0a30BbIMUA 3HAHUSIMHU

4 YV 10BIETBOPHTEIHHO 3a4TeHO M0 JAVCHIHIUINHE (MOMIYIIO), HO HUCIBITHIBAET

TPYJIHOCTH TIPU CAaMOCTOSITCIBHBIX OTBETaX U
HCIIOJIb3yeT HETOYHbIe (HOpMYyJIUpOBKH. B
XOlle OTBETOB OH JIOMYCKaeT OIIHOKH,
Kacaromuecss cyTd BorpocoB. Ciymarenb
CIOCOOCH peIaTh TOJBKO CaMble MPOCTHIE
3aJa4d W BJaJleeT JUIIb MHUHUMAIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He 3autreno | Cnymarenb He OBJaaea o00s3aTe/IbHBIM
He caH He 3aureno MHUHHUMYMOM 3HaHUH 110 npeaMeTy MU HE
He cian He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE €CIH

MPENOJABATENb  3a4acT  JIOIOJHUTEIbHBIE
HaBOJISIIIIUE BOIIPOCHI.

Jucnumuaa (Moayne) «Al Beyond Fit-Predict (MckyccTBeHHBIN HHTEIUICKT B ICHCTBUM )»
OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3a1au o Temam Henenu
Tecr 20% | Habop 3amaHmii o TeMe Ha IPOBEPKY 3HAHUI
Keiice 30% | [IpakTuueckas paboTa cirymaresnell HaJ peajJbHbIMH WU

CMOACIIMPOBAHHBIMHU 3a/lad4aM

®opmyiaa pacuéTra MTOroBoOl OleHKH MO aucoumiuHe (moxyaw) «Al Beyond Fit-
Predict (MckyccTBeHHBII HHTEJUIEKT B AeiicTBUM)»: «0,5 X cpeqHee 3a qoMantHue 3aqaHus +
0,3 x cpennee 3a keiicel + 0,2 X cpegHee 3a TECThI.
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMalLIHUE 3aJaHUS

JdomamHee 3aqanue: Ajaropurm A*

1. Onumumre ocHOBHBIE maru anroputma A*. Kak oH oTimyaeTcst OT JpYTUX alrOPUTMOB
MoMCKa, Takux kak Dijkstra?

2. Ilpueaure npumep rpada 1 BHITOJTHUTE OUCK ITYTH C UCIIOJIB30BAHUEM aIropuTMa A*.
Ykaxure 3HaueHUs GyHKIUK orieHkH (f(n)) ams kaxkmoro y3ia.

3. O0OBsAcHHUTE, KaK aNropuT™M A* MOXKET OBITh AN THPOBAH JJs pabOThI B HENPEPHIBHOM
npoctpaHcTBe. Kakue MeTo/ bl HCTIONB3YIOTCS JUIsl JUCKPETU3AK IPOCTpaHCTBa?

4. Wccnenyiite npuMeHneHune anroputma A* B Buneonrpax. Ilpuseaure npumepsl urp, riae
UCIIOJIb3YEeTCsl 3TOT AITOPUTM, U OOBSICHUTE, KaK OH YJIy4lIaeT UTPOBYIO MEXAHUKY.

5. Pazpaboraiite coOCTBEHHBIN anroput™M A* ans pemeHus 3aJa4d TOMCKAa MyTH Ha
JIBYMEpHOI1 ceTke. ONMUIINTE €ro peanu3aluio U NpoTeCTUPYHTE Ha IPOCTOM IIPUMEPE.

JomamHee 3aganue: MoaeJn MHOTOpyKHX 0aHAUTOB

1. Ompenenure, 4T0 TaKOE 334348 MHOTOPYKHX OAaHIUTOB M B YeM €€ OCHOBHASI CIIOKHOCTb.

2. OObsicHUTE METOJ €-KaAHOro anroputma. Kak OH momoraer B pelleHMM 3ajadu
MHOTOpYKUX O0aHAUTOB?

3. PaccMmoTpuTe cutyanuio, KOrjaa y Bac €CTbh HECKOJIBKO IKCIEPTOB, KaKIbIH U3 KOTOPBIX
JieNlaeT CBOW MPOTHO3bI. Kak MOXKHO MCHOJIh30BaTh MOJIEIH MHOTOPYKHX OaHAMTOB IJIsi BEIOOpA
Jy4IIero skcnepra?

4. OnumuTe, 4YTO TaKoe KOHTEKCTyalbHble OaHauThl. Kak OHM OTIMYAOTCS OT
KJIACCUYECKUX MOJEIeH MHOTOpYKUX OaHAUTOB?

5. IlpuBenure mpumep peajibHON 3ajauu, 7€ MOXXKHO NMPUMEHUTh MOJEIN MHOTOPYKHX
0aHJUTOB, U ONHUIINTE, KaK BBl ObI €€ PeIINIH.

Jomamnee 3axanue: [IpuMeHeHue U 3alIMTa METOA0B MAIIIMHHOIO 00y4eHUsI

1. Onumunre OCHOBHBIE THUIIBI aTaKk Ha METOJbl MalIMHHOTO oOyuyeHus. Kak oHu moryr
MOBJIMATH HA IPOU3BOAUTEIBLHOCTh MOAEIN?

2. PazpaboraiiTe mpuMep aTaku Ha MOJETh MAIIMHHOTO OOYYEHHS, MCIIONB3YS METOJIBI,
onucaHHble B TuTeparype. OObSICHUTE, KaK 3Ta aTaka MOXKET ObITh OCYILECTBIICHA.

3. Hccnenyiite METO/IBI 3aIIMTHI OT aTak Ha MamMHHOE o0ydeHne. Kak MOXHO yiyduTh
YCTOMYMBOCTb MOJIENH K aTakam?

4. O6CcynuTe BaXXKHOCTb 3TUKHM B KOHTEKCTE MAIlIMHHOTO OOYyY€HUs U 3alUThl JaHHbIX. Kak
3TO MOXKET MOBJIHATh Ha pa3paboTKy U pa3BepThIBAHUE MOjeeH?

5. IlpoBenute aHanmu3 ysA3BUMOCTEH B OJHOM M3 NOMYNISIPHBIX MOJEIEH MAallMHHOTO
oOyuenus. Kakue Mepbl MOXKHO IPEANPUHATD JIS UX YCTpPAaHEHUS?

IIpumepHbIe 3a1aHUs ISl KelicOB
Keiic-3aga4a: ATaku Ha MeTOAbl MAIIMHHOIO 00y4eHUA
Curyanus:
Bbr paGortaere B KoMaHzae, KoTopas pa3pabaThiBaeT MOJEIb MAIIMHHOTO OOyuYeHHs JUIs
KJIacCU(pUKaUU H300pakeHUH C 1EeJIbI0 aBTOMATUYECKOTO pAcCIO3HABaHMS JIUI[ B CHCTEME

Oe3omacHocTu. Bama MOZCIIb ACMOHCTPHUPYET BBICOKYHO TOUHOCTh Ha TCCTOBBIX JAHHBIX, HO BbI
Moa03pe€BACTEC, UTO OHA MOXKET OBITh yA3BHMA K aTaKaM.

3amanmue:
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1. Ompenenure, KakKe THITBI aTak MOTYT OBITh IMPUMEHEHBI K Balllell MOJeIu (Hampumep,
aTaku ¢ ucronb3oBanueM adversarial examples).

2. TlpoBemuTe aHAIN3 BO3MOKHBIX ITOCICACTBUI YCIEIIHONW aTakk Ha Bamry Mojeib. Kak
9TO MOJKET TOBJIMATH HA 6E30MACHOCTh CHCTEMBI?

3. IlpemmokuTe METOIBI TECTUPOBAHHUS Balllel MOJIEIM Ha YCTOMYMBOCTh K aTakam. Kakwue
HIOIXOJII BBI OBl HCITOJIB30BANIHN ISt OOHAPYKEHUS YSI3BUMOCTEH?

4. PaspabotaiiTe CTpaTeruio Ui yAydIIEHHS YCTOMYMBOCTH MOJEIM K arakaM. Kakwe
U3MCHEHHsSI B apXUTEKTYPE MOJICIH WK B TIPOIECCE 00YUCHHUS BBI ObI TIPEIIOKIITH?

5. O6cymuTe, Kak MOXHO HH(POPMHPOBATH II0JH30BATEIE O BO3MOJKHBIX PHCKaX H
OTPaHUYEHUSAX Balled MOJEIIN.

Keiic-3agava: 33HII/IT3 METOA0B MAIIMHHOTO oﬁyqem/m

Curyanus:
Bama xommanus pa3pabaThiBaeT CHCTEMY PEKOMEHIAIMi JUIsi OHJIaH-mara3uHa. Mojenb
MAaIlIMHHOI'0 00Y4YeHHUs aHAJIU3UPYET MOBEACHUE M0JIb30BaTeNIed U IpeylaraeT ToBapbl Ha OCHOBE
ux npeanodyreHuid. OpHako Bbl 00ECHOKOEHBI BO3MOYKHOCTbIO MAaHMUIYJSIIMM MOJEIBIO CO
CTOPOHBI 3J10YMBIIIEHHUKOB, KOTOPBIE MOT'YT IIBITAThCS UCKA3UTh PE3YJIbTAaThl PEKOMEHJALUH.

3amanue:

1. Omnpenenure OCHOBHBIE YSA3BMMOCTH Balllell CHCTEMbl PEKOMEHIALMH M BO3MOXKHBIE
CIOCOOBI aTaky (HalpuMep, MaHUITYJISIIUS TaHHBIMU 10JIb30BaTeNeil).

2. Uccnenyiite MeToAbl 3allUThl, KOTOPbIE MOXKHO IPUMEHUTbh JUIsl IOBBILICHUS
YCTOMYMBOCTM Balled MOJECIM K TakuM arakaM. Kak MOYHO HCIOJIB30BaTh METOJbI
QHOHUMM3AIMU WK GUIBTPALUHN JaHHBIX?

3. PazpaboraiiTe TulaH MO MOHHMTOPUMHTY W OOHApYKEHHIO AHOMAIWN B TOBEJCHHUU
10JIb30BATEJIEH, KOTOPBIM MOMOKET BBIABUTH IIOTCHIIMAIBHBIEC aTAKX Ha BAllly MOJCIIb.

4. Obcynute, Kak MOKHO YIIYUYIIUTh MPO3PAYHOCTh U OOBSICHUMOCTD Balllei MOJAETH IS
nosib3oBarenei. [loueMy 3To0 BayKHO U1l IOBBIIIEHUS JOBEPUS K CUCTEME?

5. IloaroroBpTe peKOMEHAALMU A KOMaHIbl pa3pabOTKH O TOM, KaK MHTErpUpPOBATh
3alUTHBIE MEPBI B IIPOLECC PA3pAOOTKU MOAETH MAIIMHHOTO 00yUeHHUs.

IIpuMepHBbIe TeCTOBbIE 32/1aHUA
Tect mo Teme "Banautel"
1. Yro Takoe 3a1a4a MHOTOPYKUX OAHAUTOB?

A) 3amaua, rie He00X0AUMO BBIOPATh OJIMH U3 HECKOJIbKUX BApUAHTOB JIEUCTBHM 1JIs
MaKCHMU3AINU MPUOBLIH.
B) 3agaua, rae Heo0X0IMMO KI1acCU(DUIIMPOBATH OOBEKTHI.
C) 3amaua, rie Tpedyercs npeacka3aTh Oyayiee COCTOSHUE CHCTEMBI.
D) 3anaua, cBsizaHHasi ¢ 00pabOTKOM N300paKEHHIA.
2. Kakoii u3 cjiexylommx MeTo/10B siBJIsieTCSl IPUMEPOM CTPaTeruu BbIOOpa JeiicTBUs B
3aia4ye MHOTOPYKHMX OaHIMTOB?

A) Metoa rpagueHTHOrO cIycka
B) e-xannblii anroputm
C) MeTtoz onopHBIX BEKTOPOB
D) Anroputm K-cpennnx
3. Kakoii u3 cjiefylonmx TePMHHOB ONMHUCHIBAET CHUTYAIHI0, KOTJa areHT BbIOMpaeT
AeficTBHE, OCHOBBIBASICh HA MPeAbIAYLIeM onbiTe?
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A) UccnenoBanue
B) Dkcnnyararus
C) OGyuenue
D) Ananranus
4. Yro Takoe "IKcnepT' B KOHTEKCTE MHOTOPYKHX OaHIUTOB?

A) Mopaenb, KOTOpasi BCerjia JaeT uaeabHbIe TPOTHO3HI.
B) Crparerusi, koTopast BoIOMpaeT 1eHCTBUS HA OCHOBE CIy4aifHOro BHIOOpA.
C) Cucrema, KOTOpast UCIIOJIb3YET 3HAHUS JJIs1 ONTUMHU3AIMH BEIOOpA IEHCTBUH.
D) Crioco6 orieHKHM KayecTBa JaHHBIX.
5. Kakoii U3 ci1e1yIIuxX MeTO10B OTHOCUTCS K KOHTEKCTYAIbHBIM 0aHIuTam?

A) YTpoIllleHHbIN €-)KaTHBIH aJITOPUTM
B) Anroputrm UCB (Upper Confidence Bound)
C) Meroa TMHEWHOU perpeccuu
D) Anroputm Thompson Sampling
6. KakxoBa ocHOBHas 1e/Ib KOHTEKCTYAJIbHbIX 0AaHIUTOB?

A) MUHMMH3UPOBATH KOJIMYECTBO JEHCTBUIA.
B) MakcumuzupoBaTh 0)kMJaeMyI0 Harpaay ¢ yueToM KOHTEKCTa.
C) O0yunTth MOAEIH O€3 UCIOIH30BAHUS JTAHHBIX.
D) OnTuMH3upoBaTh CTPYKTYPY JaHHBIX.
7. Uro o3Havyaer TepMHH ''HOJITOCPOYHasi Harpaga'" B KOHTEKCTe MHOIOPYKHX
0oaHauTOB?

A) Harpana, nomyyeHHas 3a 0OJHO JI€HCTBHE.
B) Harpana, noiy4enHas 3a nociieioBaTeIbHOCTh JIeHCTBUH.
C) Harpana, xoTopasi He 3aBUCUT OT BbIOOpa JI€HCTBUH.
D) Harpana, nosnyueHHast ot cirydaifHOro Beioopa.
8. Kakoii u3 cjieaylommx mNoJxoA0B MOKHO HCI0JIb30BaTh 15 OlleHKH d(pPeKTUBHOCTH
CTpaTeruy B 3a/1a4e¢ MHOTOPYKHX OaHIUTOB?

A) Kpocc-Banuaarus
B) A/B tectupoBanue
C) Meroa riaBHBIX KOMIIOHEHT
D) Jluneiinas perpeccus
9. Kakoii wu3 caenyomux (akTopoB He BJHAeT Ha BbIOOP [JelicTBHA B
KOHTEKCTYaJbHbIX OaHauTax?

A) Ilpenpinymue nerictBus
B) KontekctHbie JaHHbBIE
C) Cnyuaitabie yucia
D) Harpanet 3a neiictBust
10. Yro Takoe "‘exploration-exploitation trade-off"*?

A) bamanc Mexny o0yuyeHHuEM B TEeCTUPOBAHUEM MOJIEIH.
B) bananc Mexny ncciemoBaHneM HOBBIX JIEHCTBUM U UCIIOIB30BAaHUEM HU3BECTHBIX.
C) bananc Mexay KOJIMYECTBOM JAaHHBIX M KAU€CTBOM JIaHHBIX.
D) bananc Mexay pa3aTudHbIME MOJIEISIMU MAIlTHHHOTO OOYJEHHS.
11. Kakoii w3 cieaylwmmx AaJjJropuTrMoOB SIBJSIeTCSI NPHUMEPOM KOHTEKCTYaJbLHOI0
oanaura?

A) &-)KaJHBIN AITOPUTM
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B) UCB1
C) LinUCB
D) Anroputm KNN
12. YTo mpoucxoanT, ecjiM areHT BCerja BbIOMPAET JieiicTBHE, KOTOPOE y:Ke MPUHEC0
HanO00JbIIYI0 HATPaay?

A) AreHT Bcerjia OyeT yCICIIHBIM.
B) AreHT MOKET MPONyCTUTH 00JIEEe BHITOIHBIC ACHCTBUA.
C) AreHT HE CMOXXET O0YUYHTHCS.
D) Arent Oyzert moaydyaTh Cily4dailHbIE HArpabl.
13. Kakoii M3 cJjeaylOmuX MeTOJ0B HCHOJb3yeTcs Ui aJanTalud CTPaTerud B
KOHTEKCTYAJbHbIX 0aHaUuTaX?

A) MeTton HauMEHBIINX KBAAPaTOB
B) Jluneiinas perpeccus
C) MeTtoa MakCUMHU3aLUH MIPaBAOTIOA00HS
D) Thompson Sampling
14. Kakoii u3 cieaylommx NOAX0A0B MOeT ObITh HCHOJb30BAH /JIsl YMeHbIIEHHUS
BJIMAHNUSA "'IIyMHBIX" JaHHBIX B 3a]a4e¢ MHOTOPYKHUX OaHIUTOB?

A) YBennueHue pazMepa BHIOOPKU
B) HUcnonps3zoBanue GuIbTPOB sl OYMCTKH TAHHBIX
C) IlpumeHenue peryaspu3anuu
D) Bce BolenepedncieHHoe
15. B 4em 0CHOBHOe NpPeMMYIIECTBO KOHTEKCTYAJbHbIX OaHJAWUTOB IO CPAaBHEHUIO C
KJIACCHYEeCKUMH MHOTOPYKUMH OaHAUTAMM?

A) OHM TpeOYIOT MEHBIIIC JTaHHBIX.

B) OHu y4uTBHIBaIOT JOMOJHUTEIbHYIO HHPOPMALIUIO O KOHTEKCTE.
C) Onu npotiiie B peann3aluu.

D) Onu He TpeOyroT Harpaf it 00y4eHHs..
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