@edepaﬂbﬂoe EOC:}’()GPCHTSE?HHOE AGMOHOMHOE oﬁpmor;ame_.-’mﬂoe y'fpe.)tc'dﬂme GbiCUiECO oﬁpa:e(mauuﬂ
«Poccuiickuti ynusepcumem opyacobl HAPOOO8»

@akyﬂbmem ([)H.?HKO-.MGHTEZMGHIHLIE?CKELX U eCmecmeeHHbIX HAYVK

Pexomenoosarno MCCH
02.00.00 «Komnvromepnuie u
uHGhopmayuonHsle HayKu

PABOYAS TIPOI'PAMMA JUCHUITJIMHBI

HaumenoBanue JHCUMILIMHBI

MeTto AbI MAITHHHOT'O O6!‘-ICHHS

Pexome}myel‘m AJid HallpaBJeHusd NoAroroBKH

02.03.02 — dynnamenTtanbHas uHGoOpMaTHKa ¥ HHAOOPMALIMOHHBIE TEXHOJIOTUN

Kpanudukanus (crenens) BeITYCKHUKA

Oaxaias



1. Hean u 3agauu JucuuIMHbl: Hacrosmuil Kypc CTaBUT CBOEH LENbK O3HAKOMIICHUE
o0yuaroumxcsi ¢ 3aJadaMM, BO3HUKAIOIIMMU B 00macTy mammHHOTO 00yuenus (Machine
Learning), 1 MeTojamMM MX pELICHUS, KOTOpbIE MOMOIYT BBISBIATH, (DOPMAIM3OBLIBATL M
YCIELIHO peliaTh MPAaKTHYEeCKHE 3a/1a4d MAlIMHHOrO O0y4YeHUs, BO3HHMKAIOLIME B Mpolecce
npoeccuoHanbLHON NesTENBHOCTH.
B xoze n3yuenus QUCUUIUIMHEL Nepes] 00yqalouUMHCs CTABATCS CIEAYIOUINE 3a1a4K;

"  M3y4yeHHE OCHOBHBIX IOCTAHOBOK 33/ay U [PUHLIUIIOB MAIMHHOTO O0yueHus;

" [IOJIy4EHHE MPEICTABICHUS 0 METO/JaX U AJIrOPUTMAX PELICHUS 3a/1a4 MAUIMHHOTO

00yueHwus;

"  OCBOEHHUE OCHOBHBIX METO/IOB U AJITOPUTMOB KilacCU(UKALIUU U pErpeccuu;

*  OCBOEHHE OCHOBHBIX METO/IOB U AJITOPUTMOB ITOCTPOEHHS /IEPEBbEB PELICHU;

" [IoJIydeHHE MPECTABICHUA O 3ajauax U MpUHIMNIAX r1y0okoro oOyueHus;

" [IOJIyYEHME MPECTABICHUS O 33a]a4ax U NPUHIUNIAX 00y4EHUs C MOIKPEIICHHEM.

2. Mecrto aucuuiuinnbl B crpykrype OII BO:

Juciumiuaa «MeToabsl MalIMHHOTO O0y4eHMs» OTHOCUTCS K wacmu, gopmupyemoi
yuacmuukamu obpazoeamenbHbix omHowenut, 6noxa 1 yyedbHoro niaHa.

B Tabmume Ne 1 mnpuBeseHbl MNPEALISCTBYIONIME U MOCACAYIOUIME JIMCIUTLUINHBI,
HalpaBleHHbIE HAa (POPMUPOBAHUE KOMIIETECHIMH AMCLUIUIMHBI B COOTBETCTBUM C MAaTpHIICH
kommerenuun OC BO.

Tabmuma Ne 1
[IpemmecrBylomue 1 nocjeaylouue THCHHILINHLL, HANIPaB/IeHHbIe HA (JopMUpPOBaAHHE

KOMIIeTeHII Ui
Ne HIudp 1 HanMeHOBaHHE I[Mpenmecrpyronue IMocneayronue JHCHHUIIIHHBL
n/n KOMIIETEHIIHH JAHCLHHIINHBI (rpynibl AHCHHILIHH)
VYHuBepcallbHble KOMIETEHIIUN
ObuenpodeccHoHaIbHBIE KOMIIETEHIHN
OIIK-1; OIIK-2; OIK-3; | OcHOBbI NpOrpaMMUPOBAHHUS HHTeniekTyalibHbli aHaIn3
OI1K-4; OIIK-6; TexHonorus JIAHHBIX,
HpOrpaMMHpPOBaHUS Mogenu Ha runeprpadgax
ANrOpUTMBL U aHATIH3
CIIOKHOCTH
Java u ero npuioxeHus

[Ipodeccnonansusie KomnereHuuH (Bua NPO(ECCHOHANBHOM NEATENBHOCTH: HAYYHO-
UCc1e006amenbeKas)

[IK-1, TIIK-2 OCHOBBI IPOrpaMMHUPOBAHHS WuTtennexkTyallbHblil aHanus
Texnonorus JIaHHBIX
IpOrpaMMHPOBaHHUs
AJIrOPUTMBI U AHAITU3
CIIO3KHOCTH
Java u ero npuioxeHus

npO(DeCCHOHELFJbHO-CHEHHaJIHSHpOBaHHbIe KOMIIETCHIMH ClleHalIn3aluu

3. TpeGoBanus K pe3yjibTaTaM OCBOCHUS JUCHHIIIMHBI:
[Tporecc u3yueHus AUCHUIIMHBI HAPABIIEH HAa (POPMHUPOBAHHE CAEAYIOMMX KOMIETCHIIMIH:
OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; TI1K-1; TIK-2




OIIK-1. Cnocoben mnpumeHsaTh (yHAAMEHTAlbHbIE 3HAHMs, [OJIY4YEHHBIE B 00JacTH
MaTEeMaTHUYECKHX M (MJIM) E€CTECTBEHHBIX HAyK, M HCIONbB30BaTh HX B IpodeccHOHAILHOM
IeATEIbHOCTH.

OIIK-1.1 3HaeT OCHOBHEBIE IMOJIOKEHHUS U KOHLENIHHA B 00/aCTM MaTeMaTHUYECKUX H
€CTECTBEHHBIX HAayK; 3HAET OCHOBHYIO TEPMHUHOJIOTHIO

OIIK-1.2  VYwmeer ocyumecTBiarh nepBuuHbli  cOop M aHajiM3  Marepuana,
MHTEPIPETHPOBATH PA3IMUHBIE MATEMATHYECKHE OOBEKTDI

OIIK-1.3 Hwmeer mnpaktudeckudl OmObIT paboTbl €  pEIIEHHEM  CTaHJAPTHBIX
MaTEMaTHYECKUX 3a7a4 U IPUMEHAET €ro B Npo(ecCHOHANBHOM AeATEIbHOCTH

OIIK-2. CnocobeH  NpuMeHSATh  KOMIIBIOTEPHBIE/CYNEPKOMIIBIOTEPHBIE  METOBI,

COBPEMEHHOE NPOrpaMMHOE 0OecredyeHHe, B TOM YUCIIE OTEYECTBEHHOIO MPOMCXOXKIACHUSA, UL
pelenus 3aga4d npodecCuoHaNbHON NESTEIbHOCTH.

OIIK-2.1 3HaeT OCHOBHBIC MOJIOKEHHUS M KOHLEHNLMU B 00JIaCTH MPOrpaMMUPOBAHHIA,
apXUTEKTYpY $3bIKOB MPOTrPaMMHPOBAHMS, 3HAET OCHOBHYIO TEPMHUHOJIOTHIO, 3HAKOM C
conepkanneM Enunoro Peectpa Poccuiickux nporpamm

OIlK-2.2 VYmeer aHanuM3upOBaTh THIIOBLIE S3bIKM IPOrPAMMHPOBAHUS, COCTABIATh
IpOrpaMMbl

OIIK-2.3 MmeeT npakTUYECKHH OIBIT PELICHUS 3a/ia4 aHaau3a, HHTErpalHy pPasinuHbIX
THIIOB IPOTPAMMHOI0 00eCreueHus

OIIK-3. Cnocoben Kk pa3paboTKe alrOpUTMHYECKHMX M IPOrpaMMHBIX PELICHUN B

001aCTH CUCTEMHOIO M NPHKIAAHOTO MPOrPAMMUPOBaHMs, MATEMAaTHYECKUX, HHPOPMALIMOHHBIX
M MMHMTALUOHHBIX MOJENeH, CO34aHMI0 HHGOPMALMOHHLIX PECYpcoB I100anbHBIX CETEH,
00pa30BaTEIbHOTO KOHTEHTA, MHPUKJIAAHBIX 0a3 JaHHBIX, TECTOB M CPEACTB TECTHPOBAHMS
CHCTEM U CPEJCTB Ha COOTBETCTBUE CTAHAAPTAM M UCXOJHBIM TPEOOBAHUSM.

OIIK-3.1 3naer MeTOABl TEOPHU ANTOPHUTMOB, METOJ(bI CHCTEMHOIO M MPUKIAJTHOIO
NpOrpaMMHUPOBAHHS, OCHOBHBIE MOJOKEHHS ¥ KOHLENIUH B 00JacTH MaTeMaTHYECKHX,
UHGOPMALMOHHBIX U UMUTALIHOHHBIX MOJIEeH

OIIK-3.2 Ymeer COOTHOCUTb 3HaHMs B O0NACTH MPOrpaMMHPOBAHMSA, HHTEPIPETALIUIO
MPOYUTAHHOTO, OMNPENENiTh M CO03/1aBaTh HH()OPMALMOHHBIE PECYPCHl TII00AIBHBIX
cetelt, 00pa30BaTeNbHOrO KOHTEHTA, CPE/ICTB TECTHPOBAHUS CUCTEM

OIIK-3.3 HMmeer mnpakTU4YeCKHil ONBIT NPUMEHEHUS pa3padoTKu MOpPOrpamMMHOrO
obecrieuenus

OIIK-4. Cpocoben yuacTBOBaTh B  pa3pabOTKE TEXHHUYECKOW JIOKYMEHTaLUU

NpOrpaMMHBIX MPOAYKTOB M KOMILIEKCOB C HCIOIbB30BAHHMEM CTAHOAPTOB, HOPM H TPaBUII;
Y4aCTBOBaTh B YHPABJICHHHW NPOCKTAMH CO3MaHHUA HH(])OpMaU,HOHHbIX CHCTEM Ha CTajuax
HH3HCHHOIO LHKIIA.

OI1K-4.1 3naer npunuuns! cbopa 1 aHaausa HHGOpMaLUK, Co3Aanus HHPOPMALIMOHHBIX
CHCTEM Ha CTAJUSIX JKU3HEHHOTO LIUKIIA

OITK-4.2 YMmeer ocynecTBIATh yIpPaBIEHHE MPOSKTAMH HH()OPMALIMOHHBIX CUCTEM
OIlK-4.3 Mmeer npakTU4EeCKUIl ONBIT aHajau3a ¥ HMHTEpOperanud HHPOPMALMOHHBIX
CHCTEM

OIIK-6. Cnocoben noHuMaTb HPHHLUMIBL PabOTHI COBPEMEHHBIX HMH(OPMALMOHHBIX

TEXHOJIOIAH 1 MCIOJIL30BAThL HX A pellIeHnA 3aaa4 HpOCbCCCHOHaHbHOﬁ ACATCIbHOCTH.

OITK-6.1 3naer Ga3oBble NpUHIMILI HU(GPOBLIX TEXHOJIOIMH U METOJ0B, HEOOXOIUMBIX
B npodeccHoHaNbHON AesITeNnbHOCTH B obnactu (yHIaMeHTanbHOH HHPOpMATHKH H
UH()OPMALIMOHHBIX ~ TEXHONOTMH JUIi: H3YYEHHS M MOJCIHPOBAaHHA OOBEKTOB
Npo(eCCHOHAIBHON AEATEIILHOCTH, AQHAIM3a [AHHBIX, MPEACTaBICHUA HHOOPMALUH H
mp.

OIIK-6.2 VYmeer mnpumensars HeoOXoguMmble B MPO(EeCCHOHAIBLHOM JesATEIbHOCTH
uudpoBble TEXHOJOIHMH M METOAbl B o0nacTu (pyHIaMEHTAIbHOH HH(POPMATUKH H
MHOOPMALMOHHBIX ~TEXHOJIOTMH  JAJs: M3Y4EHHsT M MOJACIMPOBAaHUA  OOBEKTOB



npo(ecCHOHANbHON AESTENbHOCTH, aHaiu3a JAaHHbLIX, NpPeACTaBlieHus UHpOpMalUH U
mp.

OI1K-6.3 Bnaaeer HeoOXOqUMBIMH B MPO(ECCHOHANIBHON AEATEIbHOCTH TEXHOJOTUAMU
u Meromamu B oOnactu QyHIameHTanbHOH uHGOPMATHKH M HHPOPMALMOHHBIX
TEXHOJOTMH JUI: M3Y4EHHS M MOJENIUPOBaHUS OOBEKTOB NpOpecCHOHAILHON
JeATeNbHOCTH, aHAIM3a JJAHHBIX, NIPEICTaBIeH!s. HH(OpMaLMK U TIp.

ITIK-1 Cnocoben pazpabarbiBaTh U OTJIAKUBAThL MPOrpaMMHBIN KO

[IK-1.1 3naer OCHOBBI POrpaMMHPOBAHHS; COBPEMEHHBIE 00BEKTHO-OPHEHTUPOBAHHbIE
A3bIKM IIPOrPAMMHUPOBAHUS; COBPEMEHHBIE CTPYKTYPHbIE SI3bIKM MPOrpaMMUPOBAHUS;
A3BIKH COBPEMEHHBIX OM3HEC-TTPUITOKEHUH

[1IK-1.2 Vmeer xoaupoBaTh Ha s3bIKax MPOrpaMMHPOBAHMS; TECTUPOBATH PE3YJbTAThI
KOJIUPOBaHUs

[IK-1.3 Bnaneer naBblkaMu pa3paboTku koja MHGOPMALMOHHOH CUCTEMbI; HaBbIKAMH
BepuduKaluu Ko1a uHPOPMaLMOHHON CUCTEMBI

[IK-2 Crnocoben BbINOAHATL paboTbl W ynpasiasaTh padoraMH MO CO3AAHUIO

(momuukanuu) u conpoBokacHnio WC, aBTOMATH3UPYIOUIMX 3a7a4dl OPraHU3alHOHHOTO
yHOpaBieHHUs U OU3HEC-NPOLECCHI

[1K-2.1 3HaeT MHCTPYMEHTbl U METO/bl Pa3pabOTKH apXUTEKTYpbl, POCKTUPOBAHHS U
au3aiina MHGOPMALIMOHHBIX CUCTEM; HHCTPYMEHTBI BepH(pUKALUU IPOrPpaMMHOI0 Koja
[IK-2.2 VYmeer npoekTupoBatb ¥ BepuULHUPOBATHL APXUTEKTYPY HUHGPOPMALMOHHOMN
CHCTEMBI; KOJMpPOBAaTh HA A3bIKaX [POrPAaMMMPOBAHUS; TECTUPOBATL PE3YJILTAThI
KOJIMPOBAHUS

[IK-2.3 Bnaneer HMHCTpyMEHTAaMH W METOJAMH IPOEKTHUPOBAHUS W BepudUKauu
apXUTEKTYpbl HH(POPMALMOHHOI CHUCTEMbI, pa3padOTKU U BepUpHUKALUU CTPYKTYpPbI
OPOrpaMMHOro Ko/j1a HHGOPMAMOHHON CHCTEMBI

B PE3YNbTATE U3YUCHHA NUCLHHUIUIMHBI CTYACHT JOIKEH!
Snamo: OPHUHLOHXITBI MAITHHHOIO 06}"16HHH; OCHOBHBIC 3a1da4H U METOAbl MAIIHHHOI'O OGY'-IGHHF[;

BO3MOJKHOCTH COBPEMEHHBIX W MEPCHEeKTHBHBIX OuOiHMOTEK M (peHMBOPKOB MaLIMHHOIO

00yueHHUs.

Ymems: (opmynupoBarh 3anaud MalIMHHOTO OOyuyeHUs; BbIOMpaTh AJCKBAaTHBIE METObl U

AlrOPUTMbI UX PELICHHUA] OLEHHUBATL KAYECTBO IMMOJIYy4HaEMBbIX MOﬂeﬂeﬁ; BbIGHpaTb aJJCKBAaTHLIC

IporpaMMHBIE 1 TEXHUYECKHUE CPEACTBA ITIOCTPOCHUA MO,H,C.TICI‘/JI MAaUmIHHHOI'O OSYHCHHH.

Bnaoemyw: TexnonorusMu paspaboTku alrOPUTMOB U IPOIPAMMHBIMU CHCTEMAMHU NOCTPOEHUS

MO/JIEJIed MALIMHHOTO OOYYEHHUS; CPEICTBAMHM aBTOMATU3ALMU O0yUEeHHSI MOJIEICH M OLIEHKH UX

KadyecTna.

4. O0beM TUCHUILIHHBI H BU/IbI YUeOHO# padoThl
OO01as Tpy10eMKOCTb AUCIUTLIHHBI COCTABJISIET 4 3aYETHBIC €/TUHUILBI.

Bup yuebnoii paborsl Bcero uacos CemecTpbl
Cemectp 6,
moyb 12 (C)
AyauTopHbIe 3aHATHS (BCEro) 54 54
Jlexyuu 18 18

Ilpaxmuueckue 3ansamus (113) - -

Cemunapuet (C) = o

Jlabopamopnuvie pabomei (J/IP) 36 36
CamocrosiTesqibHas pabdora (Bcero) 90 90
OO6u1as Tpy10eMKOCTB, Hac. 144 144

3a4. e, 4 4




5. Conepkanne JHCHUILIHHBI
5.1. Coneprkanue pa3aenoB JUCHUILTHHbI

HaumenoBanue
pa3sjejia JTHCHHILIHHbI

Coaepxkanne pasjesa (TeMbl)

BBenenue B MamiuuHoe
obOyuenue

Tema 1. OcHOBHBIE OTIpEIECHHS U IOCTAHOBKH 33/1ad.
Buaer  oOyuenusi: ¢ yuurenem, 0e3  yuurens, C
noakperieHuem.  OCHOBHbIE — THMIBI  3aja4d:  3ajaa4a
KinaccupuKaluy, 3a/1a4a perpeccuu, 3aaa4ya KiacTepusalum.
OcHoBHbIE 1po0JieMbl MAaIIuHHOTO o0yueHus
(HezocTaTouHBIH 00BeM O0yualouieit BHIOOPKH, MPOIYCKH B
JAaHHBIX, epeodyueHue).

3ajaun perpeccun

Tema 1. Merong HauMenbmMXx KBajpatoB. W3mepenue
omnbku B 3ajauax. MHoromepHas perpeccus, npodsiema
MyJbTUKOIUIMHEapHOCTH.  Perpeccusi,  nuHeliHas  no
napaMeTpaM, [OAMHOMHAlbHas  perpeccus. Pemenue
npobiems! nepeoOyuenus: L1-perynspusanus (Lasso), L2-
peryispusanus (rpebHeBas perpeccus), 1acTUHHas CEThb.

Jaxauu
Kaaccupuranmnu

Tema 1. Jlunennas MOIENb KiraccupuKanum.
Jloructuueckas perpeccus Kak JMHEHHBbIH Kiaccu(HKATOp.
®yukuusa noreps (ommbok kiaccudpukauuu). Marpuia
omndoK KJ1acCu(UKALMH. Metpuxu KauecTna
wiaccupuxanuu., Meron Omwkaiimmnx coceaedn  (kKNN).
Ucnons3oBanue HauBHOM 0aileCOBCKOM MOJIEIHN.

JlepeBbst perneHuii

Tema 1. Dramsl mocTpoeHus JepeBa pelIeHH, BbIOOp
KpUTEpHUS TOYHOCTH NPOrHO3a. MeTpuku BeTBJIEHUS Ha
OCHOBEe mpupocra HHPOpPMALMH, HOPMAJIHU30BAHHOIO
npupocta uHbopmaruyn, ungexkca JDrkunu. Ilpasuna
pazbuenus. Mexanusm otceueHust jaepesa. Kputepuu
octaHoBa anroputMa. [lepeoOyuenue pemaroniux AepeBbLEB.
Crnyuaiineiii nec. O0yuenue cinyuaiinoro neca. Jlocrouncrsa
M HEJI0CTAaTKH CJIY4aiHOro Jieca.

aybokoe 00yuyenue

Tema 1. OcHOBbl HEHpPOHHBIX ceTeil. ApXHUTEKTypa
HeifponHoit ceru. CeTH OPSIMOrO  PacHpoCTpaHEHUs
(MHOTrOCHONHBIN nepuentpoH). OO0ydyeHne HEHPOHHOH ceTH
rpaaueHTHeIMU MeToaaMu. Dyukims noreps (loss function).
®yukuuM  akTMBanMM  (curmouaa,  runepdooIMuecKui
tanreic, ReLU). Anroputm oOpaTHOro pacnpocTpaHeHus
(backpropagation algorithm).

Obyuenue ¢
noJKperieHHeM

Tema 1. OcHoBbl 00yuenus ¢ noakpervienuem. [locranoska
3afjaud  00yueHuss ¢ nojakpemsieHueM. Bisaumopeilicrue
areHT-oKpyKkaromasi cpepa. Llenmn wu  Bo3HarpamiaeHHs.
MapkoBckue mnpouecchl NpUHIATHA pelueHus. DyHKUUU
neHHoctd. JluHamuueckoe nporpammupoBanue. OLeHKa H
YIYUILIEHUE TTOJIUTHKH.




5.2. Paszpennl AUCLHMILINH M BUIbI 3aHATHI

oMo oﬁyqunﬂ C NOJAKPCILUICHHUEM

Ne HaumenoBanue pasieia Jlek- | Ilpak. | Jlad. | Cem. | CP | Beero
n/n JAUCHHILTHHBI IHH 3aH. 3aH. | 3aH. C yac.
1. | BBegenue B MallMHHOE 00y4YeHHe 2 - 4 - 10 16
2. | 3apaun perpeccum -+ - 8 - 20 32
3. | 3apaun knaccupuranmu 2 - 4 - 10 16
4. | JlepeBbs pelueHuii 2 - -+ - 10 16
5. | Fnybokoe odyuenue 4 - 8 - 20 32
6. | Ody4yenue ¢ noaKpenieHueM -} - 8 - 20 32
BCEI'O: 18 - 36 - 90 144
6. Jlabopamopuwsiii npaKmuxym
Ne Ne Tpyno-
_ HanmenoBaunue nadoparopusix pador eMKOCTh
n/n | pasaena
(uac.)
1. 1 [Tpumenenue rpajMEHTHOrO CHOyCKa Ui ONTHMMM3ALUM U 4
BH3YaJIM3alus JJaHHBIX
2, 2 Pemenne 3amauu npoOrHO3UpPOBAHMS MPU NOMOLIM JIMHEHHONW H 8
HEJIMHEHHOH perpeccuu.
3. 3 Peutenue 3anaum  knaccuUKalMd  JaHHBIX TIPU  TIOMOIIH 4
0aiileCOBCKUX METOJ0B M Kiaccupukauuu 1mo Ommkaiuimm
coce/sIM.
4. 4 Pewrenne 3amaum knaccuukanuu ¥ pPErpeccuu MpU MOMOIIU 4
00yu4€HHUs JEPEBLEB PEIICHHUI.
5. 5 [Toctpoenue pemenuit auddepeHHaNbHBIX YpaBHEHHH IIpH 8
TIOMOIIM HEHPOHHBIX CETEH NPSIMOro PaclpoOCTPAHEHUSL.
6. 6 MojenupoBanue ynpaBiaeHUsl [AMHAMUYECKOM CHCTEMOH Ipu 8

7. IlpakTuyeckue 3aHATHSA (CEMHHAPDBI)
He npenycmotpensi

8. MaTepuaiibHO-TeXHHYECKOe oODecrieyeHHe JUCHUILIHHDBL:
Yuebnas aynutopus ¢ [1K u npoekropom m1st nposeieHust yueOHBIX 3aHATUN (B TOM 4HC-
ne Juis MPaKTMYECKOTO M JIEKIMOHHOTO THUIIOB 3aHATHIl, MHAUBHIYAIbHBIX M TIPYHIOBBLIX
KOHCYJIbTallMii, TEKYIIEro KOHTPOJISI ¥ MPOMEKYTOUHON aTTeCTalllH).

KomneroTepHsie (qucruieiHbie) KJIAcChl ¢ AOCTYNOM K ceTd MHTEpHET U 3JIeKTPOHHO-
00pasoBaTesIbHON cpefie YHUBEPCUTETA /IS BBINOIHEHUS 00y4aroluMucs 3a1aHui naboparop-
HOTO MPAaKTUKyMa, BBIMOIHEHHUS O0YYAIOMIMMUCS CAMOCTOSITENIBHOMH paboThl U MpPOBEACHUS
KOMIIBIOTEPHOIO TECTUPOBAHUs 00yUatonIuXcs (1pu HEOOXOAUMOCTH).

9. Undopmanuonnoe odecrneyeHue TUCIUILIHHBI
a) mporpaMMHoe obecrnieueHue

OC Windows, MS Office (mporpamma koprnopatuBHoro jauieHsupoBanus (Microsoft
Subscription) Enrollment for Education Solutions), Opay3ep Firefox (nuuenszuss MPL-
2.0) unu 6paysep Chrome (nmuuensus Google Chrome Terms of Service); Adobe Reader
(Adobe Software License Agreement)
nporpamMmuoe obecrnevenue co cBo0oaHoi nuuensueit: Dev-C++ (munensus GNU GPL)
OC Linux, oducusiii maker LibreOffice (muuensus MPL-2.0), [1O mns npocmorpa pdf
(nanpumep, evince (muuensuss GPL-2+ CC-BY-SA-3.0)), dev-lang/perl (muensus
Artistic GPL-1+ ), dev-lang/python (sinuensus PSF-2), numpy (nuuensus

NumPy




license), sympy (munensuss The 3-Clause BSD License), matplotlib(nuuen3sus
Python Software Foundation License), dev-lang/R (nmuensus || ( GPL-2 GPL-3 )
LGPL-2.1)

0) 6a3sl JaHHBIX, HHOOPMALIMOHHO-CIPABOYHBIE U TOMCKOBbIE CUCTEMBL:
1. Caiit 6ubmuorexu PY/IH http:/lib.rudn.ru/
2. TYHC http://esystem.pfur.ru/

10. YyeOHo-MeTOAHYECKOE o0ecTIeYueHHe JHCIHILIHHDbI:
a) OCHOBHAsl IuTEparypa:
1. Boponnos K.B. Mamunuoe obyuenue. HOY Hutyur, 2015 // [DnektpoHHsbIil pecypc|
URL: https://www.intuit.ru/studies/courses/13844/1241/info, pexxum nocryna: cBobon-
HBIH.
0) JoMOJHUTEIBHAS JIUTEpaTypa:
1. Tapxo M. Heiipokomnsiotepusie cuctemsl. HOY Huryut, 2006 // [DnexTpouHsiii pe-
cype] URL: https://www.intuit.ru/studies/courses/61/61/info, pexum pocryna: cBoboa-
HBII.

11. MeToauuecKkne YKa3aHus /LI 00y4al0MHXCSl [0 OCBOEHHIO TUCIHILIMHbI

YuyeOHBIM MIaHOM Ha H3y4YeHHME IUCLMUIUIMHBI oTBOAMTCA 1 cemectp. B Teuenue cemectpa
BBINIOJIHAKOTCA J1abopaTopHble paloThl, JOMAUIHUE 3aJaHHs ¥ IPOBOASTCS KOHTPOJILHBIE
MepornpusaTus. B KoHLe cemecTpa NPOU3BOUTCA UTOTOBBIH KOHTPOJIbL 3HAHUH - IK3aMEH.

11.1 Meroauyeckue YKa3aHHs 10 CAMOCTOSTE/ILHOMY OCBOEHHIO TEOPETHYECKOI0
MaTepHa/a No JHCHHILIHHE

JIeKIIMOHHBIH MaTepHan AUCLMIIINHBL OXBAThIBAE€T TEMbI, yKa3aHHbIE B paszene 5.1 nporpaMmel
auctuiuinasl. B TYUC  (http://esystem.pfur.ru) mo Ttemam Jjexkuuit pasmerieHbl yueOHble
Matepuansl. Pexomenayercs 1o ykasaHHbIM TeMaM B JIONOJHEHHE K yueOHBIM MaTepuaiam
TYUC uzyunts MaTepuasl, ykazadisie B 1. 10 nporpaMmbl AHCHHIIIHHBL.

11.2 MeToanyeckue yKa3aHusl Mo BbINOJHEHUIO J1a0opaTopHbIX padoT

3ananus 1o nabopaTopHBIM paboTaM BBHINONHAIOTCS MHAMBUIYAILHO KaX/IbIM CTYIEHTOM B
COOTBETCTBUM ¢ KayieHaapHbiM miaHoM. [lo pesynbpTaraMm BBINONHEHUSA KaK10H 1ab0paTOpHOI
paboThl CTYJIEHTOM I'OTOBUTCS OTYET.

11.3. MeTroauuecKHe yKa3aHUs 110 OAr0TOBKe K KOHTPO.ILHbIM MepOINPUATHAM
KonTponbHbie MeponpuaTus no JUCHUILUIMHE OPOBOAATCA B (pOpME KOHTPONBbHBIX padoT u/miu
OLICHKH PEe3yJbTAaTOB BBINOIHEHU J1abopaTopHbIX paboT. MToroseiil KOHTPOIL B hopMe onpoca
OPOBOAUTCA IO TEMaM BCEX pa3[enoB AHCUUIUIMHBL. Martepuansl A1 MOATOTOBKH K
MPOMEKYTOUYHOMY M HTOTOBOMY KOHTPOIIIO pasMeElleHbl B cooTBeTcTBYIouieM pasnene TYHC
(http://esystem.pfur.ru).

12. ®oHJ OLIEHOYHBIX CpeacTB AJif NpoOBCJIcHHA llpOME':Ry’l‘O'-lHOﬁ arTrecralnmu
oﬁyqammuxcn o JHCHHILIHHE

®OC no AucuUIUIMHE NOPEICTABIEH B IPUIOKEHUHN K JIAHHOU ITporpaMmme.
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IHacmopr ¢ona OLEHOYHBIX CPEACTB MO0 AUCIHMUILINHE

Jucuunnuxa: MeTosipl MAITMHHOTO 00yUYeHNd
Hanpasnenue: 02.03.02 — dynnamenranbaas uHGopmaTuka U UHOOPMALIMOHHBIC TEXHOJIOTUH
®OChsI (hopMbl KOHTPO.IA
= g ypoBH1 ocsoenus QOII)
z = AyauTo
2 g puasi CPC 3 =
= - Konrpo.siupyemblii Kounrpoaupyemasn padora 2 = S
g = pazjiell AMCHUHILIHHbI TeMA IMCUHILIHHbI a = E
=3 = 2 Ed = e
ZgE S8 | SR | £ | B | B
222 5s | g | 2| 3| 3
= zr m = m = M 2 2
OIIK-1; | Paszen 1: Beenenue 8 | Tema 1. OcHOBHbIE OTIpe/ie/IeHUs M IOCTAHOBKM 3aj1ad. 10 3 12 13
OINK-2; | yammunoe oGyuenne | Buabl o0yuenus: ¢ yunresem, O6es yuntens, ¢ noakperieHieM. OCHOBHbIC
OIIK-3; THOBL  3aja4:  3ajlada  kiaccu(uKauuuy, 3ajada  perpeccud, 3agaua
OI1K-4; wiacrepuzauuy.  OcHOBHble — npoOieMbl  MAIMHHOTO  00yudeHus
OIIK-6; (HenocraTtouHblii 00beM OOyuarolleit BbIOOPKH, HPOMYCKH B [AHHBIX,
[K-1; nepeodyueHue).
IIK-2 | Pasnen 2: 3anauu Tema 1. Meroa HaumeHnbluux kBagpatoB. M3amepenue omubku B 3anavax. 10 3 13 13
perpeccun MHoromepHas perpeccusi, npobiiema MyJIbTHKOILIHHeApHOCTH. Perpeccus,
JAuMHeiHas 10 [apaMeTrpaM, NOJIMHOMMalbHas perpeccust. Peurenue
npobnemsl nepeobyuenus: Ll-perynspuzauus (Lasso), L2-perynspuszaius
(rpeOHeBasi perpeccHs), ACTHYHAS CETh.
Paznen 3: 3anauu Tema 1. JluneitHas mopens wiaccudurauuu. Jlorucruueckas perpeccus 10 3 13 13
Ki1accuUKALIT Kak  JuHeitHelli  wiaccudukarop.  @yHkuus — noreps  (ommubox
wiaccuukauun). Marpuua omubdok kinaccudurauuu. MeTpuku KauecTna
wiaccupukauuu. Meron Ommkaitimx cocenert (kKNN). Hcenoss3oBanue
HauBHOH OaiecOBCKOH MOJIEINH.
Pasnen 4: JlepeBbs Tema 1. Dramnbl NoCTpOEHHS JepeBa pelieHuid, BBIOOP KPUTEPHS TOUHOCTH 10 3 12 13
peLuenuii nporuo3a. MeTpuKH BeTBIIGHHMS Ha OCHOBe mpupocta wuHpopmaL,
HOpMalM30BaHHOrO npupocra uxdopmauuu, ungekca JDxunu. Ilpasuna
pa3zbuenus. Mexanusm orceuenus aepesa. Kpurepuu octaHoBa ajaropurma.
[lepeoOyuenue peuraromux jgepesbeB. Ciydaiineid  siec. OOyueHue
ciyyaiHoro jieca. JIOCTOMHCTBA M HE1OCTaTKU ClIyHaiHOro jeca.




Paznen 5: Inybokoe Tema 1. OcHOBbI HEHPOHHBIX ceTell. ApXxuTekTypa HeiponHoit cetu. Cern 20 4 24 24
06yueHne IPSIMOIO  pacipocTpaHeHust (MHOrocioiHbiii nepuentpon). OOyuenue
HelpoHHO#H ceTu rpaaueHTHbIMH MerTonaMu. Dyukuus noreps (loss
function). @yHKuMKM akTUBaLMKU (CHTMOMAA, IUNepOONMYECKUIl TaHI'eHC,
ReLU). Aunropurm obpardoro pacnpocrpaHenus (backpropagation

algorithm).
Pa3nen 6: O6yuenue ¢ | Tema 1. OcHoBbl o0yueHuss ¢ noakperieHueM. [loctaHoBka 3ajgauu 20 4 24 24
HOKPeILICHHeM o0yueHus ¢ nojakpersieHueM. BiaumoecTBIe areHT—OKPYKAK0Las cpea.

Ilenu u BosnarpaxjaeHus. MapkoBCckue NpOLIECCH! NPUHSATUS PELLEHUs.
@yuxuuu ueHHoctd. [JuHamuueckoe nporpammupoBanue. OLeHka u
yJIydllieHHe TOJUTHKH.

HUTOIO: 80 20 100 100

HpOU,CCC H3YUCHUA JUCLHHUILIIIHMHBI HAIIPABIICH HA Cl'_)UpMHpOBHHHE CICOYIOMIHX KUMI’[ETEHU,HI‘/JI:

OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6; I1K-1; ITK-2

OIIK-1. Cnocoben npumeHsTh GpyHIaMEHTAIbHBIEC 3HAHKSA, [TOJIy4YE€HHbIE B 00J1aCTH MAaTEMATHYECKUX H (UJIH) ECTECTBEHHBIX HAYK, U UCIOJbL30BaTh UX
B Mpo¢eCCHOHAIBHON AESITEILHOCTH.

OI1K-1.1 3HaeT OCHOBHBIE MOJIOKEHUA U KOHLIENLKMH B 00JaCTH MaTeMaTHUYECKUX U €CTECTBEHHBIX HAYyK; 3HAET OCHOBHYIO TEPMHHOIOTHIO
OIIK-1.2 YMmeer ocyliecTBIATh NEPBUUHBIN cOOp U aHaIU3 MaTepuasia, HHTEPIPETUPOBATh Pa3InYHbIC MATEMATUYECKUE OOBEKTHI

OIIK-1.3 Mmeer npaktuueckuii onelT paboOThl ¢ peHIEHHEM CTAHAAPTHLIX MaTeMaTHUYECKHX 3a/1a4 ¥ MPUMEHSIET ero B npodeccHoHaIbHOR
JIeSITEIIbHOCTH

OIIK-2. CrnocobeH MNPUMEHATb KOMIbIOTEPHBIE/CYNEPKOMIILIOTEPHBIE METO/bl, COBPEMEHHOE NPOrpaMMHOE OOECIEYEeHHE, B TOM HHCIE

OTCHUECTBEHHOT'O MPOHUCXOKACHUA, NI PCUICHHS 3a0a1 l'IpOE])CCCHOHaJIbHOﬁ JCATCIIbHOCTH.

OIIK-2.1 3HaeT OCHOBHBIE IOJIOKEHMS M KOHLENLUU B O0JACTH MPOrpaMMHPOBAHHUS, APXUTEKTYPY sA3bIKOB IPOrpaMMHUpPOBAHMs, 3HAET
OCHOBHYK) TEPMHMHOJIOTHIO, 3HAKOM ¢ cojepxkanuem Eaunoro Peectpa Poccuiickux nporpamMm

OI1K-2.2 YMmeer aHaIM3UpOBATh TUIIOBLIE SI3bIKH IPOrPAMMUPOBAHMSL, COCTABIIATL IPOIPAMMBI

OI1K-2.3 Mmeer npakTHUECKU ONBIT PEILICHUS 3a7a4 aHAIM3a, HHTErpalliy pa3iuyHbIX TUIIOB POrPAMMHOI0 obecredeHus

OITK-3. CnocobeH k pa3paboTKe aIrOpUTMHUYECKHX M IIPOIPAMMHBIX pelleHuil B 0071acTH CUCTEMHOIO M MPHUKJIAJHOIO HpOrpaMMUpPOBaHUS,

MaTEMATUYECKHX, MHOOPMALMOHHBIX U MUMUTALMOHHBIX MOJEIIEH, CO34aHHI0 HH(OPMALMOHHBIX PECYpPCOB IN100AIbHLIX CETEH, 00pa30BaTEILHOIO
KOHTEHTA, IIPUKJIAJHBIX 0a3 JaHHBIX, TECTOB M CPEJCTB TECTUPOBAHUS CUCTEM U CPEACTB HA COOTBETCTBUE CTAHAAPTAM M UCXOJHBIM TPEOOBAHUSIM.

OI1K-3.1 3naer METOABI TEOPUU ANTOPHTMOB, METO/1bl CUCTEMHOIO M IPUKIATHOIO MPOrpaMMHUPOBAHUS, OCHOBHBIEC IIOJOKEHHS U KOHLENLIUN
B 0051acTH MaTeMaTUYECKUX, MH(POPMALIMOHHBIX U UMHTALIMOHHBIX MOJeneil

OIIK-3.2 VMeer cCcoOOTHOCHTH 3HaHMs B 00JacTH IPOrpaMMUPOBAHMsA, MHTEPIPETALHIO I[POYUTAHHOIO, OIPEAENiATh M CO3/1aBaThb
UH(POPMALMOHHBIE PECYpPChI II00AILHBIX ceTeH, 00pa30BaTENLHOIO KOHTEHTA, CPEACTB TECTUPOBAHUS CUCTEM

OIIK-3.3 MmeeT npakTH4eCKuii ONBIT MPUMEHEHHUS pa3padoTKu porpaMmMHOro obecrneueHus



OIIK-4. CnocobeH ywacTBOBaTh B pa3pabOTKe TEXHHYECKOH JOKYMEHTALMH MPOrPaMMHBIX IPOAYKTOB M KOMIUIEKCOB C HCIOJIb30BaHHEM

CTAHOAPTOB, HOPM H IPABUIL] YHAaCTBOBATE B YIIPABICHHH ITPOCKTAMH CO30dHUA HH(bOpMaI_lHOHHle CHCTEM Ha CTAIHUAX XKU3HCHHOTI'O LIHKIA.

OIIK-4.1 3naeT npuHuunbL cOOpa U aHAIM3a HHPOPMALIUK, CO3AaHUs HHPOPMALMOHHBIX CUCTEM HA CTAAMAX KU3HEHHOI O 1IUKIIA

OIIK-4.2 Ymeer ocymiecTBIATL YIIPABIEHHUE NMPOSKTaMU UH(POPMALIMOHHBIX CUCTEM

OI1K-4.3 Mmeet npakTHUECKH OIBIT aHAIM3a U UHTEPIIPETALIUH HH(YOPMALUMOHHBIX CHCTEM

OIIK-6. Cnocoben moHuMaTh HPHHLUNB padOThl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOMHMI M HCIOIb30BATh MX Ul pEIUICHHs 3ahad

npoecCUOHANbLHON EATEIbHOCTH.

OIIK-6.1 3naer 6a30Bble NPHHLMUILI LU(PPOBBIX TEXHOJIOTHH U METOA0B, HEOOXOAUMBIX B NPOPECCHOHATBHON AEATENILHOCTH B 00/1acTH
¢bynnamentanbHoM uHGOpMATHKM M HMH(POPMALMOHHBIX TEXHOJOTUN I U3Y4YEHHS M MOJEIUPOBaHUS O0BLEKTOB MpodeccHOHaTbLHOR
NeATeIbHOCTH, aHANN3a JaHHbIX, IPEACTaBIeHU NH(QOpMALIUK U 1Ip.

OIIK-6.2 Vmeer npuMeHATb HEOOXOoAUMbIE B NPO(PECCHOHANBHONH JIEATENBHOCTH LU(POBLHIE TEXHOJIOTMM M METOAbl B o0nactu
¢dbynnamenTanbHON MHGOPMATUKH M UH(MOPMALMOHHBIX TEXHOJOTMH [UIsl: M3YyYEHHs M MOJEIMpOBaHHUs OOBEKTOB MpoeccHoHanbHOM
JeATEeNbHOCTH, aHAlIN3a JaHHbIX, NpeAcTaBIeHus HHPOPMALIUU U TIP.

OIlK-6.3 Bnaneer HeoOXoauMbIMH B NPO(GECCHOHAIBHOM AEATEILHOCTH TEXHOJOTMSMU M METOAaMu B 00sacTH (hyHIaMEeHTaIbHOU
UHPOPMATUKH U MHOOPMALMOHHBIX TEXHOJIOTMI [Js: M3YYEHHUs U MOJECIUPOBaHMA OOBEKTOB NPO(ecCHOHAbHONW AEATENbHOCTH, aHAIH3a
JAHHBIX, IPEICTaBICHNA HHOOPMALIUH U IIp.

ITIK-1 Cnocoben pazpabaTbiBaTh U OTJIAKUBATh IPOrpaMMHBIH KO

[IK-1.1 3Haer OCHOBBI HPOrpaMMHUPOBAHHS; COBPEMEHHbIE OOBLEKTHO-OPHEHTHPOBAHHBIE S3bIKM [POrPAMMHPOBAHUSA; COBPEMEHHbIE
CTPYKTYpPHBIE SI3bIKH IPOrPaMMHUPOBAHUSA; SI3bIKH COBPEMEHHBIX OM3HEC-TTPUIIOKEHHH

ITK-1.2 ¥YMmeer koaupoBaTh Ha A3bIKaX IPOrpaMMHUPOBAHUA; TECTUPOBATH PE3y/IbTaThl KOJUPOBAHUS

I1K-1.3 Bnaneer HaBeikamu pa3paboTKu KoAa HHPOPMALMOHHON CUCTEMBI; HaBbIKaMH BepuHKaLMK KoJa HHOOPMALIMOHHONH CHCTEMBI

[1K-2 CnocobGeH BbInOMHATL pabOTHI M ynpasisiTh padotamu 1o co3gaHuio (Moaudukanuu) u conpoBoxaenuro MC, apromatusupyronmx

3a/lauM OPraHu3alMOHHOTO YIIpaBiIeHus H OM3HEC-POLIECCHI

I1K-2.1 3HaeT MHCTPYMEHTHI M METOJbI pa3pabOTKH apXUTEKTYpbl, MPOCKTHPOBAHHS M Au3aiiHa MH(MOPMALMOHHBLIX CHUCTEM; MHCTPYMEHTBI
BepU(UKALUU TIPOrPAMMHOI0 Ko1a

[1K-2.2 Ymeer npoekTHpoBaTh ¥ BEPUPULUPOBATL APXUTEKTYPY HH(POPMALMOHHOH CHCTEMbI; KOJHPOBATb HA S3bIKAX MPOrpaMMHPOBAHUS;
TECTUPOBATH PE3YJILTATHI KOJAUPOBAHUA

[1K-2.3 Bnageer mHCTpyME@HTAMM U METOJAMH IPOEKTUPOBAHUS U BepU(PUKAUUU apXUTEKTYpPhl UH(OPMALMOHHON CHCTEMBI, pa3padoTku u
BepH(pUKALUU CTPYKTYPbI IPOrPaMMHOI0 K012 HH(OPMALIMOHHON CHCTEMBI



baibHO-pEeUTHHIOBAS CUCTEMA OLEHKH YPOBHS 3HAHUN

Tabauua coorBercTrBus 04/1J10B H OLICHOK

Bainner BPC Tpanunuonnsie onenku PO Ouenxku ECTS

95 - 100 5 A

86 -94 B

69 - 85 4 C

61 - 68 3 D

51 - 60 E
31-50 2 FX
0-30 F
51-100 3auer Passed

IIpasuna npumenenusi BPC

Paznen (tema) yueOHOUM MUCHUIUIMHBI CYUTAKOTCS OCBOCHHBIMH, €CJIM CTYJCHT
HaOpan 6onee 50 % OT BO3MOKHOTO uKciia OAJIOB MO 3TOMY paszeny (Teme).
CryaeHT He MOXeT ObITb aTTECTOBAH MO AUCIMIUIMHE, €CJIM OH HE OCBOHII BCE
TEMbl M pa3ieibl JUCIMIUINHBL, yKa3aHHbIE B CBOJHOM OIIEHOYHOM Tabnuiie
TUCIUTLTHHBI,

[lo pemienuio mnpenojaaBaTedsi M C COMVIACHS CTYACHTOB, HE OCBOMBLINX
OTIENbHBIE pa3fienbl (TeMbl) WU3Y4aeMOW TUCIUIUIMHBL, B TEYEHHE Y4eOHOro
ceMecTpa MOTYT ObITb MOBTOPHO MPOBEIACHBI MEPOMPUATUS TEKYIIEro KOHTPOJIs
yCHEBAEMOCTH WJIM BbIIAHBI JOMOJHUTEIbHbBIC YIeOHbIE 3aJaHUS 10 ITUM TeMaM
unu pazaenam. l[lpm 3TOM cCTyseHTaMm 3a JaHHYK pa0OTy 3acuMTHIBACTCS
MUHUMAJIbHO BO3MOMKHBIM TOJOKUTEIbHBIA Oamn (51 % OT MakcMManabHOTO
banna).

[Ipu BbHINOJIHEHUH CTYJEHTOM JOTIOJIHUTEIbHbIX Y4Y€OHBIX 3aJaHuil WIH
MOBTOPHOTO MPOXOK/IACHUSI MEPONPHUATHN TEKYIIEr0 KOHTPOJS MOJIyYEHHBIE UM
OaJiibl 3aCUUTHIBAIOTCS 32 KOHKPETHbIC TeMbl. ITOroBas cymMMa 0ajyioB HE MOKET
MPEBBIIATh MAKCUMAIILHOTO KOJIMYECTBA OaJJIOB, YCTAHOBJICHHOTO IO JaHHBIM
TeMam (B cooTrBercTBUM ¢ mnpukazoM Pexkropa Ne 564 ot 20.06.2013). Ilo
PEIIEHUIO TPENojaBaTelis MpeAblIyIue Oaibl, TMOJYYEHHBbIE CTYICHTOM I10
yueOHBIM 3a/IaHUSIM, MOTYT OBITh AHHYJIUPOBAHBI.

['padbuk mpoBemeHuss MEpPONPUATHIM TEKYIIEr0 KOHTPOJS  YCIIEBAEMOCTH
(dbopMupyeTcs B COOTBETCTBHHM C KalleHAapHbIM TmaaHoM Kypca. CTyaeHTb
00s3aHbI CTaBaTh BCE 3aJ]aHUs B CPOKH, YCTAHOBJICHHBIC TIPEIOJaBATEIIEM.
Bpewmsi, KoTOpoe OTBOAMTCSI CTYJEHTY HA BBIMIOJIHEHHE MEpPOTPUSATHH TEKYIIEro
KOHTPOJI YCIEBAEMOCTH, yCTaHaBinuBaeTcs npenogasatenem. [lo 3aBepmienue
OTBEJICHHOTO BPEMEHU CTYIEHT JOJDKEH cAarh paboTy MpenojaBareso, BHE
3aBUCUMOCTH OT TOT0, 3aBEpIICHAa OHA UIIU HET.

Mcnonb30oBaHue UCTOUHUKOB (B TOM YMCJIE KOHCIEKTOB JICKIUNA U 1a00paTOPHBIX
paboT) BO BpeMs BBIMOJHEHUSI KOHTPOJIbHBIX MEPOINPUATUH BO3MOKHO TOJBKO C
pa3penieHus npenoaaBaTens.



8.

10.

13

Otcpouka B IPOXOXKACHUM MEPOIPHUSATHI TEKyIIero KOHTPOJIS YCIIeBaeMOCTU
CUMTACTCS YBAXKUTEIBHOW TONBKO B Ccilydae OONe3HM CTyAeHTa, 4TO
MOATBEPIK/AACTCSA HAIMYMEM Y HETO MEJIMIIMHCKON CIPAaBKH, 3aBEPEHHOMN KPYTI0M
neyarbio B noaukiauHuke Ne 25, npeaoctaBisieMoil MpenoaBaTento He MO3Hee
JIBYX HEJeNb MOC/Ie BBI3OPOBICHUS. B 3TOM ciyuyae BBINOIHEHHE KOHTPOJIBHBIX
MEpPOIPHUATUI  OCYIIECTBIACTCA T[OC/IE BbI3JIOPOBIACHUS CTYJIEHTA B CpOK,
Ha3HAUYCHHBIN MpenojaBareneM. B nmpoTUBHOM ciyuae, OTCYTCTBUE CTYJEHTa Ha
KOHTPOJIbHOM MEPONPUATHU NPU3HACTCS HE YBAKUTEIIbHBIM.

CTyneHT momycKaeTcs K UTOTOBOMY KOHTPOIIO 3HAHMH C JIFOOBIM KOJIUYECTBOM
0annoB, HAOpaHHBIX B CEMECTpeE.

WtoroBsiii KOHTPOJIL 3HAaHUK OLeHHUBaeTcs: U3 20 Oa/IOB HE3aBUCUMO OT 4MCIa
0aJIsIoB 3a CEMECTp.

Ecniu B wrore 3a cemectp cTyaeHT mnonayuun wmeHee 31 Oamma, 1O emy
BBICTABJISIETCS OLEHKAa F M CTYAEHT [OOJDKEH MOBTOPUTH 3Ty JIUCLUIUIMHY B
yCTaHOBIIEHHOM nopsiake. Ecnu ke B urore cryaent noxyunn 31-50 6annos (T. e.
FX), To crymenry pa3zpemaercs ao0op HeoOxomumoro (mo S1) konmuectBa
0a/mIoB mMyTeM TMOBTOPHOTO OJHOPA30BOTO BBIMOJHEHHS IPEIyCMOTPEHHBIX
KOHTPOJIBHBIX MEPONPHATHI, MpPU 3TOM MO YCMOTPEHHUIO MpenojiaBarens
AHHYJIUPYIOTCSI COOTBETCTBYIOIIME NpelblaAyIiue pe3yibTarsl. JIukBupanus
3aao0ipKeHHocTen nposoautes B nepuon ¢ 07.02 no 28.02 (¢ 07.09 no 28.09) no
COITIACOBAHUIO C JIEKAHATOM.



IIpuMepHbIi NepeYyeHb OLEHOYHbIX CPEeJICTB

HaumenoBauu ‘ ) [IpexcraBienue
n/ . KpaTkasi XapakTepucTHKa OLIeHOYHOI 0 )
- Ollel-IO"qulIOI 0 o qut&}loqllOl 0
cpeicTBa cpencrBa B honje
Ayoumopnas paboma
1 | JlTaboparopuas | CucTema NpakTUYECKUX 3a/1aHUM, Donp
pabora HArpaBIeHHbIX Ha (YOPMHUPOBAHUE MPAKTUYECKUX
MPAKTUYECKUX HABBIKOB Y 00YYAIOIIMXCS 3alaHui
4 | Dk3ameH Ouenka paboTsl cTyaeHTa B TeueHue cemectpa | [Ipumepsr
(roaa, Bcero cpoka o0y4eHHs U Ap.) U IpU3BaH 3a/laHUi/BOTIPOCOB,
BBISBUTH YPOBEHB, IPOYHOCTh U npumep
CHUCTEMATUYHOCTD TOJIy4YEHHBIX UM IK3aMEHALMOHHOT O
TEOPETUYECKHUX U ITPAKTUUECKUX 3HAHUM, omera
npuoOpEeTEeHNS HABBIKOB CAMOCTOATEILHOM
paboThl, pPa3BUTHS TBOPUECKOIO MBILLICHHUS,
YMEHHE CHHTe3UPOBATH MOJIyUYEHHbIE 3HAHUS U
PUMEHSTh UX B PELICHUN MPAKTUYECKUX 3a/1a4.
Camocmoamenvnan paboma
1 [MToaroroska @®opma npoBepkH KauecTBa BbIMOIHEHUs | DoHJ
OTYETOB I10 cryjeHTaMu  jabopatopHbix — padoT B | MPAKTUYECKHUX
pe3yJibTataM COOTBETCTBHH C YTBEPIKACHHOH MPOrpaMMOi. 3a/laHui
BBITIOJTHEHUSE
712a00paTOPHBIX
pabort

V4yeOHBIM IUIAHOM Ha H3YYCHHUEC JUCHHUIIIIMHBI OTBOJUTCA OOWH CCMCCTP.

B mycuunnnee npesycMOTpeHbl JIEKIUH, JTa0OpaTOpHBIH MNPAKTUKYM, KOHTPOJIBHBIC
MEpOIpHATUS MO NpOoBepke OT4ETOB 1O JaboparopHbIM padotam. B koHme cemectpa
IIPOBOAUTCSI UTOTOBBIM KOHTPOIIb 3HAHUM.

OneHuBaHue pe3ynbTaTOB OCBOCHHS AUCLMILIMHEI IPOU3BOJUTCS B COOTBETCTBUU
¢ DaIUIBbHO-PEUTUHTOBOM cucTemMoil. [To TUCHUTITMHE NPEeyCMOTPEH 3K3aMEH.



KpuTtepuu oueHku mo JUCIHHIINHE

95-100 b6annos:

MOJTHOE ¥ CBOEBPEMECHHOE BBITIOJIHEHHE HAa BLICOKOM YPOBHE J1a00paTOPHBIX padoT
¢ 0(hOpMIICHHEM OTYETOB, YCIEIIHOE MPOX0XK/ICHNUE KOHTPOJIbHBIX MEPONPHUSITHIA,
MPEIyCMOTPEHHBIX IPOrPAMMON KypCa;

CHCTEMAaTHU3UPOBAHHOE, IIyOOKOE U IMOJHOE OCBOEHHE HABBIKOB M KOMIICTEHIIHIT
10 BCEM pa3jenaM IporpaMMbl JUCLUIIINHBI,

HCIOJIb30BAHUE HAYYHON TEPMUHOJIOTUHU, CTUIMCTUYCCKH TPAMOTHOE, JIOTUYECKU
NPaBUIIbHOEC M3J0KEHUE OTBETOB HAa BOIPOCH], YMECHHE JA€NaTb OOOCHOBAHHBIC
BBIBO/IBL;

Oe3ynpeyHoe BIAJCHHE NPOrPAaMMHBIM o0ecrnedeHreM, yMmeHue 3(PEPEeKTUBHO
UCTOIb30BaTh €r0 B TIOCTAHOBKE M PEHICHHM HAYYHBIX U NPO(ECCHOHAIBHBIX
3a/1a4;

BBIPAYKCHHAs! CIIOCOOHOCTH CaMOCTOSITEIbHO U TBOPUECKU PEllaTh IMOCTABICHHBIC
3a/1a4u;

MOJIHASI CAMOCTOSITEIBHOCT ¥ TBOPUYECKHUI NOAXOM IPH U3J10KEHUH MaTepuaa 1o
MpOrpaMMe JUCHHTLINHBL,

MONTHOE U TIIyOOKOE YCBOGHHME OCHOBHOM M JIOTIOJIHUTENBHOH JIUTEPATYypHI,
PEKOMEHIOBAHHOU ITPOrPaMMOM JUCLMILIMHBI U IIPEIOIaBaTCIIEM.

86- 94 banna:

MOJTHOE ¥ CBOEBPEMEHHOE BBINOJHEHHE HA XOPOIIEM YPOBHE ITabOpaTOPHBIX
pabor c¢ odopmIeHHEM OTYETOB, YCIEHNIHOE MPOXOXKICHHE KOHTPOIbHBIX
MEpONPUITHH, NPEIYCMOTPEHHBIX IIPOrpaMMON Kypca;

CHCTEMAaTHU3UPOBAHHOE, IIyOOKOE U IMOJHOE OCBOEHHE HABBIKOB M KOMIICTEHIIHIT
M0 BCEM pa3/ienaM MporpaMMbl JHCIUTUIHHEI,

HCMOIb30BAHNE HAYYHOW TEPMUHOJIOTUH, CTUIMCTUYECKH TPAMOTHOE, JIOTHYECKH
MPaBUIbHOE W3JI0KEHHE OTBETa HA BOMPOCHI, YMEHHE [e1aTh OOOCHOBaHHBIC
BBIBO/IBL;

XOpoliee BIAJEHHE TNPOrpaMMHBIM oOecnieueHueM, ymeHue 3 HEeKTHBHO
UCTOIb30BaTh €r0 B TIOCTAHOBKE M PEHICHHM HAYYHBIX U NPO(ECCHOHAIBHBIX
3ajad;

CIOCOOHOCTH CAMOCTOSITEILHO peIIaTh MOCTaBICHHBIC 3a7audl B HECTAHIAPTHBIX
MPON3BO/ICTBEHHBIX CUTYALINsX;

YCBOCHHE OCHOBHOW M JONOJHUTEIBHOW JIUTEpaTypbl, HOPMATHUBHBIX U
3aKOHOJATEJIbHBIX AaKTOB, PEKOMEHJOBAHHBIX MPOrPaMMON JHCLUMUIUIMHBI |
MIPETI0/1aBaTEIICM.

69-85 bannos:

CBOCBPEMEHHOE BBINIOJIHEHNE HA XOpOLIEM YpPOBHE J1adOpaTopHbIX padoT ¢
opopmIeHHEM ~ OTYETOB,  NPOXOXKIEHHE  KOHTPOJIBHBIX  MEPONPUSTHIA,
MPEIyCMOTPEHHBIX IPOrPAMMON KypCa;

XOPOILHi yPOBEHb KyJIbTYPbl UCIOJIHEHHUS 1a00paTOPHBIX padoT;
CHUCTEMATU3UPOBAHHOE U IOJHOE OCBOCHHME HABBIKOB M KOMIIETCHLMH IO BCEM
pasaenam nporpaMMbl AUCLIUIIIMHBL,



BIQJICHUEC MPOrpaMMHBIM  OOECIEUECHMEM, YMEHHUE MCIHOIb30BaTh €ro B
MOCTAHOBKE M PEIICHUH HAYYHBIX M MPO(ecCHOHATBHBIX 3a/1a4;

CHOCOOHOCTH CaMOCTOSITENIBHO pemiaTh MpoOIeMbl B PaMKax MpOrpaMMbl
JUCLIUIIINHBI,

YCBOCHUE OCHOBHOM JINTEPATYPBI;

51-68 6annos:

BHIMIOJIHGHUE HA YJOBIECTBOPUTEIBHOM YpOBHE J1a0OpaTopHbIX pador cC
opopmiIeHHEM ~ OTYETOB,  NPOXOXKICHHE  KOHTPOJBHBIX  MEpPONPHUSTHIA,
NpeLyCMOTPEHHBIX IIPOrpaMMOM Kypca;

CHUCTEMAaTU3UPOBAHHOEC U NOJHOE OCBOCHME HABBIKOB M KOMIIETCHIIMH IO BCEM
paszenam nporpaMMbl AUCLUIIMHEL,

yIOBJICTBOPUTEILHOE  BIQJICHHE TNPOTPAMMHBIM  OOECIEYeHHEM, YMEHHE
HCMOJIb30BAaTh €r0 B TOCTAHOBKE M PEHICHUM HAYYHBIX U NPO(ECCHOHAIBHBIX
3a1ad4;

CIOCOOHOCTH peaTh MPoOIEMbl B paMKaxX MPOrpaMMbl JHCIIUILTHHBI;
YAOBIICTBOPUTEIBHOE YCBOCHUE OCHOBHOU JINTEPATYPBI;

31 - 50 6amnoe — HE 3AYTEHO:

HC BBIIOJIHCHUE, HECBOCBPCMCHHOE BBINOJHCHUE WM  BBIIOJIHCHUE Ha
HEY/JIOBIICTBOPUTEILHOM YpOBHE 1a0OpaTOpHBIX paboT, HE NPOXOKICHUE
KOHTPOJIBHBIX MEPONPUATHH, NIPEIYCMOTPEHHBIX IIPOrpaMMON Kypca;
HE/JIOCTATOYHO TMOJIHBIM 00bEeM HAaBBIKOB U KOMIIETEHIIUM B paMKax MPOTPAMMBI
JUCLUIIINHBI,

HECYMEHHE UCIOIb30BaTh B PAKTHYECCKON AEATEIBHOCTH HAyYHOH TEPMUHOJIOTUH,
U3JI0KCHUE OTBETAa Ha BONPOCHL C CYILIECTBECHHBIMM CTHJIMCTHYECKUMU U
JIOTHYECKUMU OIHNOKaMU;

cnaboe BHaJeHME TPOTPAMMHBIM OO0ECIIEYeHHEM IO pas3jielnaM TPOTrPAMMEI
JUCLMILIMHBI, HEKOMIIETCHTHOCTb B  PELICHUM CTAHAAPTHBIX  (TUIOBBIX)
MIPOU3BOCTBECHHBIX 3a/1a4;

CIIOCOOHOCTD pemaTh NPO0JIEMBI B pAMKaxX IPOrpaMMBbl JUCLIUILIMHBL,
YAOBIICTBOPUTEIBLHOEC YCBOCHUE OCHOBHOU JINTEPATYPHI;

0-30 6amnos, HE 3JAYTEHO:

OTCYTCTBUEC YMEHMM, HAaBBIKOB, 3HAHUN M KOMIICTCHLMM B paMKax IHPOTrpaMMBbl
JUCLMIIIMHBI,

HECBBINOJIHCHUE JIA0OPATOPHBIX  3aJaHUM, HE IPOXOKICHUE KOHTPOJBHBIX
MEpPOIPUATHNA, NPETyCMOTPEHHBIX IIPOrpaMMON Kypca; OTKa3 OT OTBETOB IIO
NpOrpamMme AUCLUIIINHBI,

UTHOPUPOBAHUE 3aHATUHN 10 AUCLUIUIMHE 110 HEYBAXKUTEJIBLHOU NIPUUYNHE.



JK3aMeHANMOHHbIE BOMPOCHI

Jlucummmna METOIbl MAITMHHOTO 00YYeHus

1. Buasl mamunHoro o0ydeHus (¢ yuurenem, 0e3 yuuTess, ¢ NOAKPEIUIEHHEM ).

2. OCcHOBHBIE 33/1au¥l MAIMHHOrO 00yueHus: 3a/a4a KiaccuuKaimy, 3a1a4a perpeccun, 3aaaqa
KJIaCTepU3alluu.

3. Jlumeilinas Mogenb kinaccupukanuu. Jlormcruueckas  perpeccMs Kak  JIMHEHHBII
knaccudukaTop.

4. baiiecosckuii kinaccugukartop. Teopema baiieca. Ouenka anpuopHoi BEpOSITHOCTH Kiacca.

5. baiiecoBckuii knaccudukarop. Ilapamerpuueckuil nmoaxoa A YHUCIOBBIX NPU3HAKOB.
Anroputm OaitecoBckoil knaccuduxanuu. [Tpumep.

6. baiiecoBckuii knaccudukarop. Knaccndukanus xkareropuanbHbix npusHakos. [pumep.

7. HauBneiii OaitecoBckuil knaccuduxarop. ANroput™M HauBHON OailecOBCKON KiacCH(pUKaLUU.
[Tpumep.

8. Hausubiii OaiiecoBckuii kiaccudukarop. Kinaccudukaius KaTeropuaabHbIX HPU3HAKOB.
[Tpumep.

9. Meton K 6mmkaiimux coceneit. [pumep.

10. Knaccudukarop nepesa peuienuii. Pexypcusnsie pasOuenus. ['mneprnockoctu. Yucrora
obnactu.

11. AIroput™ noCTpoeHHUs JepeBa MPUHITHUS PELLICHU.

12. Ouenka paz0oueHus: SJHTPOIUs, HH(GOPMALMOHHBIH BLIMTPHILI, HHAEKC [[KUHU.

13. Ouenka pa3OueHHs ISl YUCIOBLIX IPU3HAKOB. AJITOPUTM OLIEHKH YUCIOBBIX MPU3HAKOB.

14. Ouenka pazOueHust 1151 KATEropHalbHbIX MPU3HAKOB. AJIIFOPUTM OLEHKH KaTErOpUaIbHBIX
NPU3HAKOB.

15. JIunelnblii AMCKpUMHHAHTHBIN aHanu3. [Ipoekuns Ha npsmyro. OnTUMaNbHBIH JIMHEHHbIH
JMCKPUMHHAHT.

16. Jluneinbiit JUCKpUMHMHAHTHBIN aHanu3. JIuHelHHbI AuCKpUMHHAHT @uuiepa. AJITOpHUTM
JAMHEHHOTO AMCKPUMUHAHTA.

17. Ouenka kinaccudukanuu. Mepsl kauecTBa KiacCH(pUKALUU: 40151 OIIHOOK, TOYHOCTb.

18. Mepb! onieHKH KadecTBa KlacCH(pUKALMKM HA OCHOBE TAOIMLbI CONMPSKEHHOCTH. TOYHOCTD H
nojHoTa knacca. F-mepa.

19. Perpeccuonnass mozenb. Jlunelinas perpeccus. OpuoMepHblii ciywait. Henuneiinas
perpeccusi.

20. Ouenka xadectsa perpeccuut. Koadduuuent nerepmMuHanuu.

21. Meton onopHblX BeKTOpoB. Pazpensionias runepruiockocTb. 3a30p U ONOPHLIE BEKTOPLL.
Kanonuyeckas runepriockocTsb.

22. Meroa onopHbIX BeKTOpOB. JIuHelHbI M pasgenumsblii ciydail. Knaccudukarop meroaa
OMOPHBIX BEKTOPOB.

23. MeToj OnOpHbIX BEKTOPOB ¢ MATKUM 3a30poMm. Ilpamas 3anaua ontumusanuu. Ontumusanus
metoaoM HeroroHa.

24. MeToa ONOpPHLIX BEKTOPOB € MATKHUM 3a30poM. JIBoiicTBeHHas 3ajada ONTHMH3ALIUH.
['pagueHTHBIN NOABEM U CTOXACTUYECKUI IPaJIMEHTHBIH M0IBEM.

25. OcHOBBI HEHPOHHBIX ceTeil. Mojenu HelpOHOB.

26. Metoabl 00yueHus OTAEILHOIO HEHPOHA.

27. BpluucnurenbHble CIOCOOHOCTH OTAEIBLHOTO HEHPOHA.

28. Knaccuduxanust HEHpOHHBIX CeTeH.

29. Ananutuydeckuil MeTo 00yueHHs HEHPOHHBIX CeTell.

30. Metoa 0OpaTHOTO pacnpoOCTPAHEHUS OILIHOKH.



31. [TapameTpsl 1 runepnapaMeTpbl HEHPOHHON CETH.

32. HenoobGyuenue u nepeodydeHre HEHPOHHOM CETH.

33. Perynspusauus B riny00oKoM 00yUYeHHUH.

34. L1 u L2-perynspusanus BeCOB HEHPOHHOI CETH.

35. AyrmenTaiius BLIOOPKHU B ri1y00KOM 00YyUEHUH.

36. [Tonsitue Dropout B rirybokom o0yueHumn.

37. IloctanoBka 3anauu 00y4YeHHsI ¢ HMOJKPEIUIEHHEM B BHJE MAPKOBCKOIO MPOLECCa NPHHATHS
pewenuii. [Ipumepsr.

38. dunemma exploration/exploitation u noaxoael K €€ peLIeHHI0 B 00Y4EHHH C OJKPEILICHHEM.
39. Ilousrtue on-policy u off-policy anropurmor 00yuenus ¢ noaxkperienueM. [Ipumepsi.

40. Ypasuenus bemnmana ans Gynkuuil neHHocTH. CBA3b QYHKUUH HEHHOCTH MEX1Y COOOM.

Kp HTEPUH OLEHKH HTOI'OBOI'O TECTUPOBAHUA

WUroroeoe tectupoBanue oueHuBaercs B coorserctBuum ¢ BPC u macnoprom ®OC.

HpOBepHeTCH NpaBUIIBHOCTL U MOJIHOTA OTBETOB HA BONPOCH! IK3aMCHAITHOHHOI'O Ounera.

HaumenoBaunue j1abopaTopHbIX pador

1,
2
3

[IpuMeHeHune rpaJIMEHTHOTO CITyCKa AU ONTUMU3ALUH U BU3YaIN3alus JaHHbIX
Pewrenue 3aauu mpoOrHO3UpPOBaHMs IPU MOMOILN JIHHEHHON U HEJIMHEHHOH perpeccun.
Pemenne 3amaum xnaccuukauMyu JaHHBIX [pU OoMouM 0alleCOBCKMX METO/IOB H
kinaccudukanuu rno OrKanmuM cocesim.

Pemenne 3agmaum wiaccuukalMu W perpeccHu Mpu MOMOLM OOy4eHUs [epeBbEB
perIeHHN.

[Toctpoenue pertenuii auddepeHuanbHbIX yPaBHEHHH TPU MOMOILM HEUPOHHBIX CeTeit
MPSIMOT'O PaCHPOCTPAHEHUSI.

MojenupoBanue ynpasiaeHHs JUHAMHYECKOH CHCTEMOW NpH MHOMOMIIM OOyueHus ¢
HOAKpEIICHUEM

Kputepuu oueHKH BbINOIHEHHs J1a00paTOPHBbIX padoT

OueHuBaeTCs MOJIHOTA BbINOJAHEHUSA PadoOThl, O(GOPMICHHE PpE3yNbTAaTOB, HalH4HE

NpHMCPOB HCIOJIb30BAHMA, MNOJIHOTA OTBCTOB Ha KOHTPOJIBHBIE BOMNPOCBI, C€CIH 3TO
HPEeyCMOTPEHO 3aJaHUCM.



