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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucrumiauasl (Moayinsi) «Reinforcement Learning (OOyuenue c
MOJIKPEIJICHHUEM)» COCTaBJI€Ha B COOTBETCTBHUM C  (elepalbHbIM T'OCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MaremaTika ¥ KOMIBIOTEPHBIC Hayku, Npodguiab WMCKyCCTBEHHBI WHTEIUICKT,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
®Oenepanmu Ne 807 ot 23.08.2017 rona.

Wzyuenne  muctmmuiuabl  (Moayisi)  «Reinforcement  Learning  (OOyuenue ¢
MOJIKPEIJICHHEM)» TIO3BOJIAET CO3/1aBaTh aJalNTHBHBIE CHCTEMbl U PEIICHUS B Pa3IMYHBIX
NPUKIAJHBIX 3a/1a4ax, BKIOYas POOOTOTEXHHKY, WUTPHl W YIpPABJICHHUE; PAa3BUBACT HABBIKU
MaTEeMaTUYeCKOT0 MOJEIUPOBAaHUS M MPOTPAMMHON peah3allMd CIIOXKHBIX alTOPUTMOB,
BOCTPEOOBAHHBIX B COBPEMEHHON HaYKe M UHIYCTPHUH.

MecTo qucHUILIMHBI (MOYJI5) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
VckycCTBeHHBIH HMHTE/UIGKT W BXOJIUT B BapWaTHBHYIO dacTh biioka 1, dopmupyemyro
y4acTHHKaMU 00pa30BaTeIbHBIX OTHOIIECHUH KaK TUCIUIUIMHA IO BHIOODY.

JuctummHa (MOyIb) u3ydaercs Ha 3 i 4 Kypce B 6 mim 7 ceMecTpe Ha BBIOOD, TOCTYITHA
JUISL TIPOXOYK/ICHHUS TIPH YCIIOBHH YCHEIIHOTO 3aBepuenus nucuumuinH «Deep Learning (I'myGokoe
o0y4eHue)».

Heap n3yyenuss IMCHUIIHHBI (MOYJIs1): OCBOCHHE OCHOBHBIX IIPUHIIMIIOB U AJITOPUTMOB
o0y4yeHMsI € NOJKpEIJeHHeM s pa3palOTKM HHTEJUIEKTYaJbHBIX areHTOB, CIOCOOHBIX
NPUHUMATH ONTUMAJIbHBIE PEILIEHUS B AIMHAMUYECKUX CPEAax.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— OCBOUTH KOHIIETIIIMM O0YYEHUs C TMOJIKPETIIICHUEM, a TaK)Ke UX PUMEHEHUE;

— peann30BbIBaTh RL-aropuT™Mbl U aHaIM3UPOBATh PE3YJIbTATHL;

—OBJIQIETh Pa3pabOTKON areHTOB, ONTUMH3AIMM THIEPHapaMETPOB U pPa3BEPTHIBAHUS
pELICHUM.

B pe3ysibTare ocBOeHUs1 JUCHUILIUHBI (MOIYJIs1) 00y4aIOIMIiCSl T0JIZKEH

3Hamb:

— OCHOBHBIE MAapKOBCKHE Ipoliecchl NpuHATHs pemenuit (MDP);

— anropuT™MBbI 00yueHus ¢ moakperieanem (Q-Learning, Policy Gradients, DQN);

— IpUMEHEHHE B pOOOTOTEXHHKE, UTPaxX U aBTOMATU3aINH;

ymembp:

—peanuzoBbiBaTh RL-anropurmoB Ha Python (PyTorch/TensorFlow, OpenAl Gym);

— aHAJM3UPOBATh U UHTEPIPETUPOBATH PE3YJIbTaThl 00YUEHHUs areHTOB,;

enademp:

— HaBBIKOM pa3paboTku RL-areHToB 1715 KOHKPETHBIX 3a/1ay;

— HaBbIKOM ONTUMH3ALUU TUIIEPIapaMETPOB U pa3BePThIBAHHE PEIICHUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATHH B (pOpMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukartop IlepeyeHb MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIMH KOMIIeTeHIIMH o0yueHHsl 0 JHCHUIVIHHE (MOAYJII0)
VK-1. Crocoben VK-1.1. 3HaeT METOALI IOMCKA U aHAJIN3a
OCYIIECTBIIATH MOUCK, nHpOPMALUH B 00IaCTH UCKYCCTBEHHOTO
KPUTUYECKUN aHAIN3 U HHTEJUIEKTa, OCHOBHbIE IPUHLIUIIBI
CHHTe3 HH(popMauy, KPUTHYECKOH OLIEHKH NCTOYHUKOB
MPUMEHSTH CHCTEMHBIH WHGOPMALIMH U MX PEJIEBAHTHOCTH.
HOJXOZ ATl peLeHUs YK-1.2. YMeeT KpUTHUECKH OLIEHUBATh UCTOUHUKHI
MIOCTaBJICHHBIX 33124 rH(OPMAIINU ¥ CHHTE3UPOBATh JJAHHBIE U3
Pa3IMYHBIX UICTOYHUKOB JJIsl PEILICHHUS
3aja4, MPUMEHSITh CUCTEMHBIN MOIXO0/ K
aHaJM3y U PELICHUIO KOMIUIEKCHBIX
pobaeM
YK-1.3. Hmeet npakTHUECKHIA OTIBIT pabOTHI C
COBpPEMEHHBIMH HHCTPYMEHTAMH U
TEXHOJIOTHSAMH JJIs1 00pabOTKH
uHpopManyu, GOpMyTUPOBAHUH U
CTPYKTYpUPOBAaHUH 3a]1a4 HA OCHOBE
MIOJTy9eHHOU MH(pOpMAITIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT JefCTBYIOIINE TTPABOBBIE HOPMBI,
KpYT 33Ja4 B paMKax PETYIUPYIOIIHE ACITEILHOCT B 001aCTH
MOCTaBIICHHOH LIEJIN 1 pelieHus 3a7a4d, OCHOBHBIE METO/BI U
BBIOHPAThH MIOJIXO/IbI K ONpeNIeNICHUIO Kpyra 3aja4
ONITUMAJIbHBIE CIIOCOOBI YK-2.2. YMeeT onpenenars Kpyr 3a/1a4 B paMKax
WX PEUICHUSs, UCXOIS U3 MIOCTaBIICHHOH 11eJIH, BEIOUPATh
JIEHCTBYIOMINX ONITUMAJTBHBIE CTTIOCOOBI PEIICHHS 33/1a4,
MPaBOBBIX HOPM, YYUTHIBasI UMEIOITUECS PECYPCHI H
UMEIOIIIUXCS PECYPCOB U OrpaHUYEHHUSI
OrpaHHYECHHUI YK-2.3. NmeeT npakTH4ECKHii OMBIT IPUMEHEHUS
3HAaHUH O MPAaBOBBIX HOPMAX U pecypcax B
peanbHBIX CUTyalusX, pa3paboTKu U
peaii3aluy pEelIEHU B COOTBETCTBUH C
YCTAHOBJICHHBIMH OTPaHUYECHUSIMH
OIIK-1. Crioco0€eH HaxOdUTh, OIIK-1.1. 3HAaeT OCHOBHEIE METOIBI M MMOAXOBI K
bopMmynupoBaTh U PEIICHHIO 3aj1a4 TIPUKIAIHON U
pelarh akTyalbHbIC U KOMIIBIOTEPHOW MaTeMaTHUKH, BKJIIOYAsT
3HaYMMBbIe TPOOIEMBI ITOPUTMBI, MATEMATHYECKOE
NPUKJIaHON U MOJICJINPOBAHKE U TEOPHIO ONITUMHU3ALNH, &
KOMITBIOTEPHON TaK)Xe COBPEMEHHbBIE HHCTPYMEHTHI U
MaTeMaTHKH TEXHOJIOTHH, HCIIOJIb3yEMBIE B 9TOH
o0nacTu
OIIK-1.2. YMeer aHanM3UPOBaTh U POPMYITUPOBATH
MaTeMaTHUYECKHe 3a]a4l, IPUMEHSTh
COOTBETCTBYIOIINE METOBI M aITOPUTMBI
IUISL MX PeIleHHs, a TaKkKe
WHTEPIPETUPOBATH U TPEJICTABIIST
pe3yAbTATHl B MOHSITHOW M JOCTYITHOH
dhopme
OIlK-1.3. Hmeet nmpakTHYECKUN OTIBIT pabOTHI HAL
IIPOCKTaMHU WU UCCIICOBAaHUSAMU B
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00JacTH MPUKIAIHON ¥ KOMIIBIOTEPHOH
MaTeMAaTHKH, BKJIFOYasl YIacTHE B
KOHKYpCaXx, OJIMMITHA/IaX WU Hay9IHBIX
yOIMKAIUX, TJe ObUTH PEIICHBI
aKTyaJbHbIC Y 3HAYMMBIC 33/1a49H

ITK-1. Crocob6eH omnpenemnsiTh IIK-1.1. 3HAET OCHOBHBIE TCOPETHICCKHUE

obmmue GpopMsl U KOHIICTIIH ¥ IPUHLUIIBI, OTHOCSIINECS K

3aKOHOMEPHOCTH 00acTH MalIMHHOTO 00yUYeHHUs, a TAKKe

001aCTH MaIIMHHOTO KJIIOYEBbIE 3aKOHOMEPHOCTH M MOJIEJIH,

o0yueHus KOTOpBIE [IOMOTAIOT B aHAJIN3E U
WHTEPIPETALUHN JaHHBIX

IK-1.2. YMeeT npoBOAUTH CUCTEMATHUECKUM
aHajan3 00J1acTH pa3pabOTKH, BRISBIIATH U
(dhopMynupoBaTh 001IHE 3aKOHOMEPHOCTHU H
TEHJICHIINH, & TAK)KE IPUMEHSITH METO/IbI
HCCIICA0BAHMUS ATl TIOJTyYSHUS! HOBBIX
3HaHUI ¥ MOHUMAaHUS
[K-1.3. Hmeer npakTHUECKUIT OMBIT padOTHI B
00JIacTH MAIIMHHOTO 00yYeHHUs, BKIIIOYAsT
y4JacTHe B HayYHbBIX IPOEKTaX,
MCCIIEIOBAHUSX WU MPAKTUYECKUX
3aJJaHUsIX, TJIe ObUIH BBISBIICHBI U OMTUCAHBI
o0rmrrie GopMbI 1 3aKOHOMEPHOCTH
IK-2. Crioco6eH pemrats [K-2.1. 3HaeT OCHOBBI HH(OPMAIIIOHHON U

TUIIOBBIC 3a7a9H OoubrorpauIecKoi KyJbTyphl, a TAKKE

npodeccHoHANBEHON NPUHIMITE THPOPMATHOHHOM

JESITETbHOCTH B 0€30IacHOCTH U IPUMEHEHHS

obnactu UHQOPMAITHOHHO-KOMMYHHUKAIIHOHHBIX

UCKYCCTBEHHOTO TEXHOJIOTHH B MPO(eCCHOHATBHOM

MHTEJIEKTa, OMUPAsCh JeSITENbHOCTH

Ha HH(GOPMALMOHHYIO U [K-2.2. Ymeer 3¢ppekTUBHO UCTIONB30BATH

oubnuorpaduveckyro UHQOPMAITHOHHO-KOMMYHHUKAIIHOHHBIE

KYJIBTYPY, UCIIONb3YSI TEXHOJIOTHH JIJISl PEILICHHs] CTaHIapPTHBIX

MH()OPMAIIIOHHO- 3a1a4 NpoecCHOHAIBLHOM JesITeNbHOCTH,

KOMMYHHKAIIMOHHBIC YUUTHIBas TpeOOBaHMSI HHPOPMAITHOHHON

TEXHOJIOTHH U 0e30macHOCTH

YYUTBIBAst OCHOBHBIE [K-2.3. Nmeet ombiT paboThl ¢ MHGOPMAIIHOHHBIMA

TpeOOBaHUS
UHPOPMAITUOHHON
0€e3011aCHOCTH

pecypcaMu U TeXHOJIOTHSIMH B 00J1aCTH
MCKYCCTBEHHOT'O MHTEIIJICKTA, BKITOYAst
coOuttoieHre HOpM HH(GOPMAIIMOHHON
0e3omacHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YAChI
n Ounas gpopma
KonTakTHas pabdora
HauMmeHnoBanue = TKY
pazaesaa I CHUTILTHHBI - = = (Tekyurmii
(Momyust) = E‘ E KouTpoan CaMocTosiTeJIbHAs KOHTPOJIb
Z = = paGora ycreBaeMoCTH)
) s 7
= O] 2
1S s
=
1 Ocnossl Reinforcement | 10 10 4 36 Jomaraue
Learning 3aJaHNs
2 Knaccuueckue 10 10 4 36 JloMarrave
anroputMbsl RL 3aJaHUs
3 [IponBUHYTHEIE METOIBI 10 10 4 36 Homarinue
Y IPAJIOKEHUS 3a/IaHus
Ikzamen 10
Hmozo: | 30 30 12 10 108
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ak. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIMHBI (MOAYJIS) IO TeMaM
AUCHUNJIMHBI (MOYJIs1)
1 Ocuossl Reinforcement Learning | OcHoBsl MDP u ypaBnenust bennmana. TaOnu4yHoe miiaHUpOBaHUE B
MDP u nmuHamudeckoe HporpaMMHupoBaHWe. MHOTOpYKHe OaHIUTHI:
TEOPHUS U METOJIbI
2 Knaccuueckue anroputmel RL MeToapl, OCHOBaHHbIE Ha IIGHHOCTIX: Q-00ydyeHue ©  €ro
Moaupukanuu. OTeHKa TOJIUTHK U METOJIbI TIOUCKA TTOJTUTHK. MeTOo b
rpaJfieHTa TOJUTHK: OCHOBAa M mpuMeHeHue. OOydeHue 0e3 Mojaenn
(Model-Free RL) wu ¢ynkuun anmpokcumanuu. OOydeHue ¢
MOJKPEIUICHHEM B YCIOBHSIX HEONPEAENCHHOCTH: WCCIEIOBaHUE WU
Exploration Methods. Metonx Momnrte-Kapio u jgepeBbsi TOHUCKa:
AlphaGo wu ero goctmwxenus. Apxurekrtypa Actor-Critic u
MPOJBHUHYTHIC METO/IbI ITPAJIUEHTA MTOJIUTHK
3 [IpoaBUHYTHIE METOJTBI U OOydyeHHe B HETPEPHIBHBIX CpEelax: KOHTPOIb U  YIIpPaBIICHUE.

MMPUIIOKCHUA

OOyueHrne ¢ TOJKPEIUICHMEM Ha OCHOBE YEJIOBEYECKOH OOpaTHOM
cBsa3u. OrpaHnyeHNsI METOJI0B O0yUEHHS C TIOAKPETIIICHHEM B 00paTHOE
RL. MmHoroareHTHOe OO0y4Y€HHE C TOJIKPEIUICHHEM: TEOpHus H
NpakTH4YecKue acnekTol. Mepapxuueckoe U MeTa-o0ydeHHE C
TMMOAKPEIINICHUEM
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyqeHT B Te4eHHE BCEro Iepuoja OOydYeHHs MOJydaeT WHAWBUAYAIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000# TOYKH, TJIe eCTh NOJKIIOUeHHE K ceTu VHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Yungep, ®@. O06yueHue ¢ NOAKPEIUIEHUEM Ul PEANIbHBIX 3a/1a4 : IPaKTUUecKoe nocodue
/ @. Yunnep. - Cankt-ITerepoypr : BXB-IletepOypr, 2022. - 400 c. - ISBN 978-5-9775-6885-2. -
Texkcr : anexktponnsbii. - URL: https://znanium.ru/catalog/product/2140226.

2. PaBnuanaupan, C. I'mybokoe oOydyenue ¢ nmoakperuienueMm Ha Python. OpenAl Gym u
TensorFlow nns npodu : npaktudyeckoe pykoozactso / C. Pauuannupan. - Cankr-IlerepOypr :
[Turep, 2020. - 320 c. - (Cepus «bubnmoreka mporpammucray). - ISBN 978-5-4461-1251-7. -
Texkcr : anextponnsbii. - URL: https://znanium.com/catalog/product/1756109.

3. Jlamanb, M. I'mybokoe oOyuenue ¢ moakperuienneM. AlphaGo u npyrue TeXHOJIOTHH :
npakTudeckoe pykoBoacTBo / M. Jlamanb. - Cankr-IlerepOypr : ITutep, 2020. - 496 c. - (Cepus
«dnsa mpodeccuonanosy). - ISBN 978-5-4461-1079-7. - Tekcr : osnektpoHHsii. - URL:
https://znanium.com/catalog/product/1733720.

4. Moepdu, K. II. BeposTtHocTHOEe MamMHHOE OOydeHHE. J[ONMOJHUTENbHBIE TEMBI:
OCHOBaHM4, BbIBOJ : MoHOrpadus / K. I1. Mapdu ; nep. ¢ anrn. A. A. Cnuakuna. — Mocksa : JIMK
ITpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekct : snektpoHHbIH. - URL:
https://znanium.ru/catalog/product/2204219.

Jlononnumenvnuas numepamypa:

1. BeicOKOHArpyxeHHbIe  NPWIOKECHHUS.  [IporpamMmMupoBaHue,  MacmITaOMpPOBAHUE,
nonnepxkka. — CII0.: TTutep, 2018. — 640 c.: min. — (Cepus «bectcennepsr O’Reilly»). ISBN
978-5-4461-0512-0.

2. CarroH P. C., bapto O. JIx. ObydeHue c mojakpersieHrneM: Beenenue.
2-e 3. / mep. ¢ anri. A. A. Cnuakuna. — M.: JIMK Ilpecc, 2020. — 552 c.:

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeieHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEILCKON PaboT 00yJaromuXcsl, MPeAYCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [Tl TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALMNA, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTalllH, a TaKkKe
MIOMEIICHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHUs U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHBI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
nHpopMaIu OOJIBIION ayAUTOPHUH.

Nzydenune qucuuiiinHbl (MOIyst) oOecrieuuBaeTcs B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;
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https://znanium.ru/catalog/product/2140226
https://znanium.com/catalog/product/1756109
https://znanium.com/catalog/product/1733720
https://znanium.ru/catalog/product/2204219

— MEXaHUYECKUMH KaJIbKYJISITOPaMu;

— CIEUHMaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAsl JEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00yUYAIONINXCS, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUISL MCIIOJIb30BAaHMS MHBAIMAAMM M JIMIAMU C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH 30pPOBbBS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedueHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(OPMAalMOHHO-00pa30BaTEeIbHYI0  Cpeay
YHusepcurera.

OOyyarommMcst MPeNOCTaBIAETCS JOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YyHClle AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0a3zaM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccbuika
(u31aHusl, Kypca, IOKYMeHTA)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | ba3a nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTelbHBIX PECypCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTUINHE (MOIYJII0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonnoe
BpaysepsI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
IporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHNUS M Y4eTa BPEMEHM:
Toggle app | 3apy0OeKHOe | CBOOOIHO PAaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pe3epBHoro konupopanusi (backup):
Acronis Backup Advanced for HyperV | sapyGesxuoe | muuensnonHOE

Cnpanoqﬂo-npanomﬂe CHUCTEMBI:
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KOHCYJ'H:TaHTHJ'IIOCZ CIIPpaBOYHO-IIpaBOBas OTCYCCTBCHHOC JIMICH3MOHHOC
CUCTCMA

CpencrBa aHTUBHPYCHOIM 32l ThHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexKHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nponecce usydyenust mucruminibel (Monyins) «Reinforcement Learning (OOyuenue c
MOJIKPEIUICHHEM)» B paMKax TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH HWCIOJB3YIOTCS TaKHE BHUIBI
yueOHOM paboThl, Kak JEKIUH, CEMUHApbl, KOHCYJIbTAIMM, JOMAIIHUE 3a/JaHus, a TaKXKe
pa3IUYHBIE BBl CAMOCTOSTEIHLHOW pabOThI OO0ydYaOMUXCSl IO 3aJaHHI0 TIPEIoJIaBaTes,
HaIpaBlIEHHBIC HA Pa3BUTHE HABBHIKOB MPO(ECCUOHATFHON JIEKCUKHU, 3aKpEIJICHHE MPAKTUIECKIX
po(heCCHOHATTBHBIX KOMIICTCHIIHIA, TTOOIIPEHUES MHUIIUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U TOMBITATECS HAWNTH OTBETHl B PEKOMEHJOBaHHOW JuTeparype. Ecin
pa3o0paThCsi B MaTepuaine He YAaercs, ClieAyeT cOpMYIMpPOBaTh BONPOC M 3a7aThb €ro
MPETOo/IaBaTeI0 Ha KOHCYJIBTAI[MH WA BO BPEMSI CEMHUHAPCKOTO (TIPAKTHYECKOTO) 3aHSTHSL.

Yuacmue 6 cemunape (npaxmuueckom 3ansamuu) — akTUBHas paboTa CTyJEHTa Ha CEMHHAPE,
€ro OTBEThI Ha BOIPOCHI MIpernojaBaTesis U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAMMbIE MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHUIO, BBICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENsl CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTtepuall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH O0CYXKIEHUE U PACIIUPUTH CBOU 3HAHUSI.

HHomawmnee 3a0anue — HAOOp 33724 MO TeMaM HEJICIH.

[lpu pabGore HaJg IOMAIIHMUMHU 33JaHUSIMH BaXXHO BHHUMATEJIBHO O3HAKOMHTHCS C
TpeOOBAaHUSAMHU M CPOKAMU BBIMIOJHCHUS. PeKoMeHayeTcs pa30uBaTh 3aaHusl Ha STArlbl, YTOOBI
n30exarh Meperpy3kd W JIydllie YCBOMTh MaTepHai. VICronb30BaTh pa3jinuHbIe HCTOYHHKH
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nH(opMaIuu, BKIIIOYasi Y4eOHUKHA U OHJIAWH-PECYPCHI, IJis1 00Jiee TIIyOOKOTO TOHUMaHHS TEMBI.

IlIpoexm — uccnenoBaTenbcKas padoTa 1Mo Kypcy U Ipe3eHTalHs pe3yIbTaToB.

Jis ycnemHol NOArOTOBKM K MPOEKTY: YETKO ONpENeNIUTe LEAH M 33Jayd MPOeKTa,
pacripefieiuTe posid U OOSA3aHHOCTH MEXJY YYaCTHHKAMM, a TaKKe YCTAaHOBUTE CPOKH
BBITNIOJTHEHUSI KaXKI0W YacTu paboThl. PerynspHo mpoBoauTe BCTpeuu AJis 00CYKASHHs Tporpecca
Y peIleHHs] BO3HUKAIOUIUX BOIPOCOB.

Camocmosmenvhas paboma — padoTa CTYIESHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYJIs).

B nporiecce camocToATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMu TPy MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKIu# (00paboTka TeKCTa), MOBTOPHOE N3YyYEHUE YUeOHBIX MaTepPHAIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOTIOJHUTEILHBIX TEM, BHIIIOJTHCHHE yU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUl U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurepun nostyyeHusi ypoBHS ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHI M0
aucuunianne (moayJmo) «Reinforcement Learning (O0yueHue ¢ mogkpensieHuemM)»

OueHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUH, OOYYarOMIMXCsA MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

I[Ipome:xyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B Qopme
9K3aMeHd, TIPU 3TOM TIPOBOJIUTCS OLIEHKA KOMITETEHITHH, C(HOPMHUPOBAHHBIX 10 TUCITUTUIHHE.

Jlns oleHWBaHHS TEKYIIETO KOHTPOJS YCHEBAaEMOCTH M IMPOMEKYTOUHON AaTTecTaluu
UCTIONIBE3YETCS JIeCATUOAIUThHAS ITKAJa OIECHUBAHUS, KOTOPAash COOTHOCHUTCS C TPaJUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKAa OllEHKAa JMCHMIIMHE (MOIYJIIO)
10 OT1inyHO CTyfeHT TOJHOCTHIO BIIaJieeT 3HAHUSAMH, HU3JIOKCHHBIMU B
9 OTIUYHO paboueii mporpamme, U riIyOOKO OCMBICISAET TUCHUILTUHY. OH
8 OTIMYHO CaMOCTOSITETIbHO U JIOTUYECKU IMOCIE0BAaTEIbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsS BHUMAaHUE Ha HAUOOJIEC BaXKHOM.
YMeeT aHaNM3WpOBaTh, CpPaBHUBATH, KIACCU(PUIMPOBATH,
0000maTh,  KOHKPETH3UPOBAaTH W  CHUCTEMATHU3UPOBATH
M3YYEHHBIM MaTepuai, BbIACISAS KIIOUEBbIE MOMEHTHI U
yCTaHaBIIUBasE  NPUYMHHO-CICICTBEHHBIE  CBs3H.  YETKO
(hOpMyJIUPYET OTBETHI, YBEPECHHO HHTEPIPETUPYET PE3yJIbTaThI
aHAJM30B U JPYTUX UCCICOBAHUH, & TAKXKE PEIIaeT CIOKHBIC
3agaun. CTYJEHT XOpOIIO 3HAKOM C METOJIAMU HCCIIC/IOBaHHUS,
HEOOXOJUMBIMHU JIJIsi TPAKTUYCCKOU JCSITEIBHOCTH, U yYMEET
CBSI3BIBATh TEOPETUYECKHE ACTIEKTHI JUCIUILTUHBI (MOIyJIs) C
MPAKTUYECKUMHU 3aa4yaMHu.

7 Xoporo CryneHT o0namaer 3HAHUSAMH IPEAMETa MOYTH B ITOJTHOM

Xopomio o0BemMe paboueil MporpaMMbl B CAMOCTOSITEIIEHO, JTOTHYECKU
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIEHTUPYS BHUMaHUE Ha HanOoJiee 3HaYNMBIX MOMeHTaX. OH
yMeeT aHaJIM3WpOBaTh, CpPaBHUBATh, KIACCUDUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATH3UPOBATH
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHUIJInHe (MOIYJIIO)

W3YYEHHBIH MaTepuall, BBIAENAS €ro KIIOYEBBbIE acleKTHl U
yCTaHaBIUBAsI IIPUYIMHHO-CIICACTBCHHbIE CBSI3U.
®opMynHpyeT CBOM OTBETHl, YBEPEHHO HHTEPIPETHPYET
pe3yapTaThl aHAJIM30B W JAPYTUX HCCIEIOBAaHHMH, a TaKkxKe
pelIaeT CIOXKHBIE CUTyalMOHHbIE 3anadu. CTyIEeHT XOpoulo
3HAKOM C METOJIaMH HCCIEJOBAaHMS, HEOOXOIUMBIMH IS
NPAaKTUYECKOW  NESTEeNbHOCTH, M  yYMEET  CBS3bIBATh
TEOPETHUYECKHE aCMeKThl TpeAMeTa ¢ MPaKTUYECKUMU

3aa4aMHu.
5 YnoenerBoputensHo| CtymeHT oOmamaeT Oa30BBIMH 3HAHUSMH II0 IUCITUTUIAHE
4 V JI0BIIETBOPHTEIHHO (MOMIYITI0), HO HCITBITBIBACT TPYIHOCTH MIPU CAMOCTOSTEILHBIX

OTBETax M HCHOJB3YeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JOIYCKAaeT OLIMOKHU, KaCAIOIIMECs CyTH BOIIPOCOB.
CryneHt criocoOeH penraTh TOJIBKO caMble POCThIE 3aa9u U
BJajeeT  JIMIIb ~ MWHUMAIbHBIM  HaOOpOM  METOJIOB

UCCIICIOBAHUS.
3 He cnan CryneHT He oBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
He cnan NPEAMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, JAXKE €CIIHU

He cnan npenoagaBaTeiib 3a1acT JOITOJTHUTCIBbHBIC HaBOIAIIUC

BOTIPOCHI.

Hucnunnuua (Monynb) «Reinforcement Learning (OOydeHne ¢ MOAKPETIICHUEM)»
OILIEHUBAETCS CIICAYIOIINM 00pa3oM:

AKTHBHOCTH Bec Onucaunmne

Homamraue 3amanus | 80% | Habop 3amad o Temam Henenu
OK3aMeH 20% |YcTHBIE WU MUChMEHHBIE OTBETHI Ha BOITPOCHI MO TUCIHUILINHE (MOTYIIIO)

@opmyJia pacuyéra MTOroBOil omeHKH no aucuumianHe (Moxyiaw) «Reinforcement
Learning (O0yuenne ¢ moakpemnsenuem)». «0,8 X cpemnnee 3a gomamraue 3amanus + 0,2 X
HK3aMEH».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aIOIIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS
Jomammnee 3aganue «OcHoBbl Reinforcement Learning»

1. Onpenenure KitOUEBble KOMIOHEHTHI 337]a4l 00YUYEHHsI C OJIKPEIUICHUEM: areHT, cpeia,
COCTOsIHUE, NefCcTBUE U Harpaza. [IpuBeaure npumep U3 peaabHOM KU3HU.

2. O0OBsicauTe, uTO Takoe MapkoBckuid mporecc npuHsaTHs pemennit (MDP) u ormmmmre
€r0 OCHOBHBIE JIEMEHTHI.

3. B gem coctouT paszHuia Mexay (QYHKIHEW EHHOCTH COCTOSHUS V(s) u QyHKImen
neHHoctu aevicteus Q (s, a)?

4. Onuumre, 4YTO TaKOE€ MOJIMTUKA T U KaK OHAa CBsA3aHA ¢ QYHKIUSAMU [IEHHOCTH.

5. Hapucyiite u 00bsCHUTE UK B3aUMOJICHCTBUS areHTa U cpejibl B 3aj1a4e 00yueHHs ¢
HOJKPETJICHUEM.
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Jomamnee 3aganue «Kinaccuueckue anroputmol RL»

1. Onumwure MeTO TMHAMUYECKOTO MporpaMmmMupoBanus s pemenust MDP u o0bsacHuTe,
KaK IIPOMCXOJUT UTEpaLUs 110 3HAYCHUSM.

2. Yto takoe monuTHKa urepanusa? Kak oHa ucmonb3yercs Ais YIy4dlIeHHs KadecTBa
areHra?’

3. O6mwsacuute unero Temporal Difference (TD) oOyuenus 1 ueM OHO OTIMYAETCSA OT METO/1A
Momnrte-Kapio.

4. Onwumute anroput™ Q-o0y4eHus U MpuBeIUTe puMep 0OHOBIIEHUS Q-3HAaUYEHUSI.

5. B uem otnuuue anroputMoB Q-oOyueHuss u SARSA? [lpuBenure npumep CUTyalluH,
korzna SARSA npeanoururensHee.

JNomamHee 3a1aHue «[IpoaABUHYTbIe METOBI H MPUJIOKEHHSI»

1. Yro Takoe GpyHKIMOHATIBHOE alPOKCUMUpOBaHue B RL 1 mouemy oHO HE0OX0AUMO TIpU
pabote ¢ GOJIBIIMMU POCTPAHCTBAMU COCTOSIHUNA?

2. Omummre apxurekrypy Deep Q-Network (DQN) m 00bscHuUTEe, Kak OHa pemaer
npobaeMy 00y4eHHUs C MOAKPEIIEHUEM.

3. OOBsICHUTE OCHOBHBIC HJEH METOJOB TpajueHTHOTrO oOydeHus moymtuku (Policy
Gradient).

4. Yro Takoe Actor-Critic metoapl? Onummre poiib akTépa U KPUTHUKA B ITUX aITOPUTMAX.

5. IlpuBeaure npumep npuMeHeHus riayookoro ooyuyenus B RL Ha npakTuke

6. Uto Takoe 3amauu ¢ yacTuyHoi HabmonaemocTsio (POMDP) 1 kak OHH OTJIUYAIOTCS OT
Kkjaccuaeckux MDP?

7. OnummTe OCHOBHBIE NOAXOABI K OOYYEHHMIO C TOAKPEIUICHHEM B HENPEPhIBHBIX
IIPOCTPAHCTBAX COCTOSIHUM U ACHCTBUM.

8. IlpuBeaure mpumep npumeHeHUss RL B poOOTOTEXHHKE M ONMUIINATE, KAKHE 3aJauu
pematores ¢ momotbio RL B 9T0i 0o6nacTu.

9. Kak RL npumensiercst B urpoBbix cpenax? [IpuBeaure mpumep yCrenrHoro NprUMEHEHHS.

10. OGcynuTe BBI30OBBI M IMEPCIEKTUBBI MCMONB30BaHUS RL B ympaBineHUM CIOKHBIMU
CUCTEMAaMHU.

3apanus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO JMCUMILINHE (MOTYJIIO0)

Ne 3aganue OtBer Komnerenumst

n/n

1 Hazosure ximroueByro kormenmuo MDP B 06yderun ¢ MapxoBckoe VYK-1
MOJIKPEIUICHUEM. CBOICTBO

2 YKakuTe METOJ MOMCKA HAYYHBIX CTaTed Mo 00y4eHHIO C ITounckoBas YK-1
MOJIKPEIUICHUEM. cucrtema; 6asza

JTAHHBIX

3 Kak HaspiBaeTcs mpolecc OLEHKH JOCTOBEPHOCTH Kputnueckuit YK-1
ucTOuHHKA nHpopManuu o RL? aHau3

4 HazoBute moaxoa K OOBEMWHEHUIO JAHHBIX M3 Pa3HBIX Cuures VYK-1
HWCTOYHUKOB JJIsl pelenus 3aj1a4 B RL.

5 Hazosure HOPMaTHBHBIN aKT, PETyINPYIOLIHI ®denepalbHbINA YK-2
ucnons3zosanne UM B Poccun. 3aKOH

6 Kak nHaspiBaeTCs mpouecc onpenencHus 3a1ad B IPOEKTe DopMyIHpOBKa YK-2
o RL?

7 Kaxkoit croco0 penieHus 3a1a4 YYHUTBIBAET OnTumusanus YK-2
OTPaHMYEHHOCTH pecypcoB B RL?

8 Kak  Ha3plBaeTcs  JOKyMEHT,  IOATBEPKIAIOIIUI Ceprudukar VK-2
COOTBETCTBHE PEIICHUS IPaBOBEIM HopMaM B RL?
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9 HazoBute ™Merom maTeMaTHYecKOro MOJEINPOBaHUS, Anroputm OIIK-1
NPUMEHSEMBIN B 00YUYEHHH C TOJKPETIICHUEM.

10 Kak  HasblBaeTcs  aiaropurM,  HCHOONB3YEMBIA B BapuaunonHsIi OIlK-1
BapHAIMOHHAEIX MeTomax RL? GaiiecoBcknit

11 HazoBure Teopuio, NpUMEHSEMYIO MJsl HaXOKACHUS Onrumuzanms OIIK-1
9KCTpeMyMOB B ¢pyHKIusIX RL.

12 Kak Ha3pIBaeTcst yyacTie B HAYIHBIX MyOIuKanusx mo RL? [Ty6nukanus OIIK-1

13 Ha3zoBuTe OCHOBHYIO TEOPETHYECKYIO  KOHLEMIIHIO OO0yuenue ¢ IK-1
MaImHHOTO 00y4eHus B RL. HOAKPEINICHUCM

14 Kak HaspiBaeTcsi  3aKOHOMEpPHOCTH,  OIMCHIBAIOIIAS Koppemnsiuus [K-1
3aBUCHUMOCTH JJaHHBIX B RL?

15 HaszoBure MeTOn HCCIeAOBAaHMS, OCHOBAHHBIM Ha DOMIMpUYecKuit IIK-1
skcniepuMenTe B RL.

16 Kak Ha3piBaeTcs npaktuueckas padora mo RL? IIpoekr [K-1

17 HazoBure  o1eMeHT  WHPOpPMAIMOHHOHW  KynbTyphl, | KoHpuaeHnuansHo [K-2
CBsI3aHHBIN ¢ 3TUKOM B RL. CTb

18 Kak Ha3pIBaeTCs MPUHLIMII 3aIIUTHI JaHHBIX B RL? udposanne [1K-2

19 HasoBure Texnomnoruto 1 oomena nanasivu B UM u RL. API [K-2

20 Kak HazpiBaeTcst ombIT paboTBHl ¢ HMHGOPMALMOHHBIMHU | AHaIN3 JaHHBIX [1K-2
pecypcamu B RL?
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