degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JAupexTop
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: JlononHUTENbHBIE TIIaBBl MALTMHHOTO 00YYEeHUs
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Manees, nupexTop

[Iporpamma obcyxieHa Ha 3aceflaHuy BBICIICH MIKOJBI TporpamMmHoil nrxeneprun MOTU - Suxexc 08.06.2022



AHHOTANMA

HanHas gucuMiviiHa paspaboraHa ainsi OOydeHHMS CTYAEHTOB OCHOBHBIM TEOPHSAM, KOHLCHIHMSIM |
MHCTPYMEHTaM MaIIMHHOTO 00y4eHus, a Takke GOpMHUPOBaHMS y CTyACHTOB IIPHKJIAJAHBIX HABBIKOB B 001aCTH

machine learning. OcHOBHas 3aja4ya JaHHOI

JUCLMIIIIMHBL - C(i)OpMI/IpOBaTB y 06yqalonmxca HaBBbIKHU

MPAKTUYCCKOro pCUICHU 3aa4 aHajIn3a JaHHbIX 1 MAllIMHHOT'O 06yquH;{.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- 00y4yeHue CTyIEHTOB OCHOBHBIM TEOPHUSIM, KOHLEMUIUSAM M MHCTPYMEHTaM MAIIMHHOTO OOy4eHus, a
Takke (OpPMUPOBAaHHUE Y CTYACHTOB PUKJIAJAHBIX HABBIKOB B oOnacti machine learning.

33]13‘[1/[ JAUCHUIIINHBI

- 00y4YHuTh MPaBUILHO (OPMYIIMPOBATH 33a4y B TEPMUHAX MALIMHHOTO O0YYCHHS;

- C(l)OpMI/IpOBaTB y O6y‘laIOH_[I/IXC$I HaBbIKWM MPAKTUYCCKOr0 PpCHICHUA 3ada4 daHaJIN3a [OAaHHBbIX U

MAaIIMHHOTO O0y4eHHUSI.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-3 Crioco0OeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaU30BBIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBiuBaTh  pasHbie  BHJBI
KOMMYHUKAIIHH (yueOnyto, Hay4YHYIO, JIEJIOBYIO,
He(hOopMaIILHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NPOoeCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOJUTh W TBOPYECKH MCIOJNB30BaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-2 CriocobeH moHUMAaTh TPUHITUITBL
paboTbl COBpeMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTH U IPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTE€YECTBEHHOTO POU3BOACTBA, U
UCTIONIB30BaTh UX MPH PELICHNH 3a1a4
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Brnageer HaBBHIKAMH CO3[aHUA MPOTPAMMHOIO
obecneuerns 11 OBM u cructem pa3znuyHON apXUTEKTYPhI

OIIK-3 CniocobeH pemarb CTaHJapTHBIC 3312491
npodecCuoHAILHOMN JIETEIPHOCTH Ha OCHOBE
nH(POPMAIMOHHON 1 Oubmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 OGmanaer HaBBIKAMH Pa3pabOTKU aApPXUTECKTYPHI

MPOrPaMMHBIX ~ CHCTEM W  KOMIIOHGHTOB C  y4YETOM
TpeOOBaHMH K TPOU3BOAMUTEIBLHOCTH, HAJCKHOCTH U
0e30macHOCTH

OIIK-3.3 3Haet ocHOBBI HHPOPMALMOHHON O€30IaCHOCTH H
METO/Ibl 3aIIUTHI IMPOrPAMMHOTO OOECTeueHHs OT yrpo3 U
arak

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboTKy M aHau3 UHPOPMaLTUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €€ B TpeOyeMoM (opmare ¢
UCTIONIb30BaHNEM MH()OPMAILIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.2 VYMmeeT mnpHMEHEHATh TEXHOJIOTMH MAaIIUHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX

I1K-1 CiocobeH caMOCTOSTEILHO HIIA B
Ka4yeCcTBe WiIeHa MajJoro KOJJIEKTHBA
OpraHWU30BBIBAaTh U TIPOBOANTH HAyUHBIC
WCCIIeIOBAHUS U UX armpoOariuio

[MK-1.2 CnocobeH mNpOBOAUTH HAaydHBIC HCCICIOBAHUS
CaMOCTOATENIPHO MJIM B KaueCTBE WiCHa Majloro Hay4HOTO
KOJIJIEKTUBA

[IK-2 Cnocoben ¢popmanuzoBars u
AJITOPUTMU3UPOBATH ITOCTABICHHYIO 3a/1a4y

[IK-2.1 CnocobeH ¢opmanu3oBaTb U aITOPUTMU3HPOBATDH
MOCTAaBJICHHYIO 3aJa4y

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pe3ynbrare 0CBOCHHS AUCIUILTMHBI 00yYaIOIINECs TOIKHBI
3HATh:
- OCHOBHBIC MIPUHIIMITBI U CLIOCOOBI TIOCTAHOBKH 3a/1a4 MAIIMHHOTO O0yUYCHHUS;
- MPUHIUIIBI U MPOOJIEMATUKY TEOPHUH OOYUYCHHS MAIllMH, OCHOBHBIC COBPEMEHHBIC METO/BI O0yUCHUH
10 TIpeIe/ICHTaM;
- METOJIbI OI[CHUBAHUS 1 KOMOMHUPOBAHUS 110 KacCU(PUKATOPaM.
YMETh:
- (hopManu30BaTh MOCTAHOBKY MPUKIIAIHBIX 3a/1a4 aHAJIN3a JaHHBIX;
- MCIIOJIb30BaTh COBPEMEHHBIC METOIbI OOYYCHHUS MO TPEIEACHTaM JJIsl PEHICHUs 3aja4 MaIlIuHHOTO
oOyueHus;
- OLIEHMBATh TOYHOCTh M IPPEKTUBHOCTH MOTYUCHHBIX PEIICHHH.
BIIAJICTh:
- OCHOBHBIMHM MOHATHSAMH TEOPUH MAITHHHOTO O0yUYCHMS;
- COBPEMEHHBIM MaTEMaTHYCCKUM arapaToM MPUKIIaIHOTO aHaJIM3a JaHHbIX.

4. Coaep:xanue TUCUMILIUHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Komnosuumu knaccudukatopos, OyCTHHT 2 2 4
2 Kputepun Bei6opa mozneneit 4 4 4
3 Mertoznsl 0TOOpa MpU3HAKOB 4 4 6
4 MeTtozas! paHKUPOBAaHUSA 4 4 4
5 OO0y4eHne ¢ TOJKPETUICHHEM 4 4 6
6 3ajaun ¢ YaCTUYHBIM 00ydICeHUEM 4 4 4
7 OnenuBanue 51 KOMOHMHHPOBaHHE ) 5 4
Kiaccu(puKaTopoB
8 Temarngeckoe MoneTUpPOBaHUE 2 2 6
9 BaiiecoBckoe oOyueHue 2 2 4
10  |BBenmenue B rmyouHHOE 0OyUyeHHE 2 2 6
Hroro wacos 30 30 48
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. Komnosuninu kinaccupukaropos, OyCTHHT

OcHoBHblE TOHATHS: 0a30BBI  AJrOpUTM (WITOPUTMUYECKUH OINEpaTop), KOPPEKTHPYIOIIas
ornepanusl.

B3Berrennoe ronocoBaHue.

Anroputm AdaBoost. DkCrioHEHIIMabHAsT aNIPOKCUMAIs ToporoBoi GyHkumu norepsb. [Ipomecc
MOCIIEI0OBATEIBHOTO 00yUeHHsI 0a30BBIX ATOPUTMOB. TeopeMa 0 CXOAMMOCTH OyCTHHTA.




O06o0menne OycTHHTAa Kak Mpollecca TIpaJHeHTHOrO CIycka. TeopeMa CXOMUMOCTH. ANTOPUTM
AnyBoost.

[Ipoctoe TrTonmocoBaHue (KOMHTET OOJBIIMHCTBA). OBpucTHueckuid anroput™ ComBoost.
Unentndukaniss HETHIHYHBIX 00BEKTOB (BBIOpOCOB). O000IIEHNE HA OOJIBIIIOE YHCIIO KITACCOB.

Penraromuit  criucok (KOMHTET CTapUIMHCTBA). OBpHCTHYECKHi anroputm. Crparterusi BbIOOpa
KJIaCCOB /7151 0230BBIX aJTOPUTMOB.

Boinykisie pyHKIUM noTepb. MeTobl TOCTPOSHHUS CMECEil: oCIe10BaTeNbHbIM 1 HepapXUIECKHA.
[Toctpoenue cmeceli sxkcrepToB ¢ noMouip0 EM-anropurMma.

2. Kputepuu Bbei0opa Mozeneit

BHyTpeHHME 1 BHELITHUE KPUTEPHU.

DMIUPUYECKHE M AaHATUTUYECKUE OLCHKU (PyHKI[HOHAA ITOJHOTO CKOJIB3SIIIET0 KOHTPOJIS.
CKouB3SIIHH KOHTPOJIb, PA3HOBHHOCTH SMITUPHYECKHX OLIEHOK CKOJIB3SILET0 KOHTPOJIS.
Kpurepuii HenmpoTHBOPEUYUBOCTH.

Perynsipuzanus. Kpurepuii Axauke (AIC). baliecoBckuii nHpopMannonnslii kputepuii (BIC).
ArperupoBaHHbIC 1 MHOTOCTYIICHYAThIC KPUTCPUH.

3. Merojpl 0TOOpa IPU3HAKOB

Yceu€HHBIN MOUCK B HIMPHUHY, MHOTOPAIHBIN UTEepallioHHbIN anroputM MI'YA.
I'enetnueckuii anroputm, ero cxoactso ¢ MI'VA.
Chnyyaiinblii mouck u Ciydvaiinelii mouck ¢ agantamnueii (CIT1A).

4. MeTopl paHKUPOBAHUS

IlocTanoBka 3aa4y paHKUPOBAHUS.

[Ipumeps! npuKIazHbIX 3a/1ad.

[Ipu3Haku B 3a/1aue paH)XUPOBAHUs IOMCKOBON BBIJaU: TEKCTOBBIE, CCHLIIOUHBIE, KIUKOBBIE.
Kputepun xauectsa paHKUpOBaHUsI.

TodeuHslil, MOMAPHBIA U CIIUCOYHBIN TIOAXO/BI.

5. O0yueHue ¢ MOAKpETICHUEM

3amaua o MHOTOpykoM Oanmute. JKamHele W dHCHIOH-XangHble crparerun. Cpema Juis
9KCIIEpUMEHTOB. MeToJl CpaBHEHHUsI ¢ IOAKpEIUIeHneM. MeTox pecie0BaHusl.

AI[aHTI/IBHBIG CTpaTCrur Ha OCHOBC CKOJIb3AIIUX CPCAHUX.

ypaBHeHI/IH Bennmana. OnTuManbHBIE CTpaTCruu. I[I/IHaMI/ILIGCKOG aporpaMmMupOBaHUC. MGTO,I[
I/ITepaHHﬁ I10 ICHHOCTAM U IO CTPATCTHUAM.

Metoasl BpemenHbix paszHocteil: TD, SARSA, Q-metoa. MuoromaroBoe TD-nporaosupoBanue.
AnantuBHbIi nonyxanueii Meron VDBE.

6. 3a1aun ¢ YACTHYHBIM OOYYCHHEM

[TocranoBka 3amgaun Semisupervised Learning, npruMepbl NPUIIOKEHUH.
[Ipocteie 3BpucTHueckue Metonsl: self-training, co-training, co-learning.

Apanranusi ajdropuTMOB  KJIACTepU3alMM JJIsl PEUIeHHA 3a4ad C YacTHYHBIM OOy4YCHHEM.
Kparuaitmué ne3aMkHyThIN TyTh. Anroputm Jlanca- Yumnbsimca. AITopuT™ K-cpeqHux.

TpaHCAyKTUBHBINA METOJ OMOPHBIX BeKTOpoB TSVM.

Anroputm  Expectation-Regularization Ha 0OCHOBE MHOTOKIIACCOBOW  PETYJSPU3UPOBAHHON
JIOTUCTUYECKON pEerpeccuu.

7. OneHrBaHue 1 KOMOMHHUPOBAaHUE KJIACCH(PHUKATOPOB



MunuMuzanus cpenHux norepsb tumna 0-1.
KoMOuHHMpOBaHUE KIIaCCUPUKATOPOB.
barrunr.

Anroput™ aia-0ycTHHTA.

8. TemaTnueckoe MOJICIIMPOBAHUE

3a)1aqn TCMATHYCCKOTO MOACIMPOBAHUA, KOJUICKOHMU TCKCTOBBIX JOKYMCHTOB MW MaTpulia
AOKYMCHTBI—CJIOBA. HepHHEKCI/IH KaK MC€pa Ka4eCTBa TEMaTHYECKON MOACIIH. 33,[[8‘121 TEMATUYICCKOIO
ITIOHCKa.

VYHurpaMMHasi Mojaeidb JOKyMeHTa. Meroag MakcuMyMa IpaBIONOAOOHS M METOI MaKCHMyMa
aroCTEPUOPHOM BepoSITHOCTH. [IprMeneHne Merona MHOXUTENEHR Jlarpanxa.

BepositHOCTHBIN nareHTHBIM cemanTndeckuid aHamu3 PLSA. EM-amroputm. HHKpemeHTHOe
nobasiieHue HOBBIX ToKyMeHTOB (folding-in). 3amaua ¢ 4acTHYHBIM 00yUYEHHEM.

PobGactHas Temarndeckass Moaenb ¢ (OHOBOM M IIYMOBOM KOMIIOHEHTOH. ODKCIEPUMEHTHI I10
CPaBHEHUIO pOOACTHBIX U PETYIIIPU30BAHHBIX MOZIETIEH.

9. baiiecoBckoe 0OyueHMe

[MonsTHe ycnOBHOW HE3aBUCUMOCTH, rpaduIecKue MOJIEIH.
baiiecoBckue ceTu.

MapkoBCKHE HOJIS.

CKpbIThIe MAPKOBCKHE MOJIETIH.

YcnoBHBIE Cily4aiiHbIE MOJS.

10. Beenenue B ryounHoe oOy4ueHHe

PexyppeHTHBIE HEHPOCETH, CBEPTOUHBIE HEUPOCETH.
[Tpumeps! NPUKIIAAHBIX 3aa4, YCHENIIHO PEIaeMbIX C HOMOIIBIO ITyOMHHOTO 00yUYeHusI.
OrpanuuenHas maiuHa bonbimana.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KOMITBIOTEP, MYyJbTUMEANHHOE 000pynoBaHKE (3BYKOBasi CUCTEMA, IIPOEKTOP).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JIATEparypa
1. MammnanaOe 00yuenue [ Texct]/X. bpunk, [Ix. Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Tutep, 2017
2. MareMarn4yecKkue OCHOBBI MAITMHHOTO 00YYEHHS U TIPOTHO3UPOBAHUS, DIIEKTPOHHAS BEPCHSI
rievarHoi myonukaruu / B. B. Betorun. — Mocksa, MITHMO, 2014

JlononHuTenbHas TUTEpaTypa
Jlureparypa, peKOMEHJOBaHHAS ISl CAMOCTOSTEIBHOTO U3yUeHHS:
Aiiazsa C. A., byxmradep B.M., Errokos U.C., Memankun JI.[l. Knaccuduxamys u cHrxeHue
pasmepHocT. — M. ®uHaHch 1 cTatucTHKa. 1989.
Xapaine B. Ilpuknannas HenapaMmerpudeckas perpeccus. — M.: Mup. 1993.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha neKumnoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKITFOYAsl IEMOHCTPAIIHIO
MpEe3EHTALUN.

B mporiecce camocTosTeIbHON paboThl 00yUYarOLMXCS TPEANONATAeTCs UCTIONb30BAHUE TAKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Iporpamma kypca B pazmerne '"caMocTosTenbHOas paboTa" MPUBOIUT MHUHMMAIBLHOE HEOOXOAMMOE
KOJIMYECTBO YacOB JJIsl OCBOCHHS TeMbl. CaMOCTosITeNIbHAS pa0doTa BKIIIOYAET B ceOsl:

— TmpopaboTKy yueOHOTro Marepuayia (10 KOHCIEKTaM JICKIMH, y4eOHOW W HAaydyHOW JHUTeparype.
KoHcrniekTpoBaTs Marepuan JIGKIUK SIBISIETCS JKeJaTelbHbIM, HO HE 00S3aTeNbHBbIM yCIIOBHEM IS
YCIENIHOTO OCBOCHUS JUCITUTLINHEI);

— MOATOTOBKY K MPAKTUYECKUM 3aHSTUSAM, BBITIOJHECHUE JOMAIIHUX TEOPETHUUECKUX U MPAKTUYECKUX
3aIaHHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Manees, AupeKkTop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
KOMMYHUKAIIHH (yueOnyto, Hay4qHYIO, JIEOBYIO,
He(OopMallLHYIO U JIp.)

VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh NMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-2 CriocobeH moHUMaTh TPUHITUITBL
paboTbl COBpeMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTU U IPOrPaMMHBIX CPEACTB, B TOM
YHCIIe OTE€YECTBEHHOTO POU3BOACTBA, U
UCTIONIB30BaTh X MPH PELICHNH 3a1a4
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Bnageer HaBBHIKAMH CO3[aHUA MPOTPAMMHOIO
obecneuerns 11 O9BM u cuctem pa3znuyHON apXUTEKTYPhI

OIIK-3 CriocobeH pemarb CTaHapTHBIC 3312491
npodecCHOHAILHOM JIeTeIbHOCTH Ha OCHOBE
WHGPOPMAIMOHHOM 1 Oubmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTH U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 OGmanaer HaBBIKAMH Pa3pabOTKU apPXUTECKTYPHI

MPOrPaMMHBIX ~ CHCTEM W  KOMIIOHGHTOB C  y4YETOM
TpeOOBaHMH K TPOU3BOAMUTEIBLHOCTH, HAJICKHOCTH U
0e30macHOCTH

OIIK-3.3 3Haet ocHOBBI HHPOPMALMOHHON O0€30IIaCHOCTH H
METO/Ibl 3aIIUTHI IMPOrPAMMHOTO OOECIeueHHs OT yrpo3 U
arak

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboOTKy 1 aHau3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €e B TpeOyeMoM (opmare ¢
UCTIONIb30BaHNEM MH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.2 VYMmeeT mnpHMEHEHATh TEXHOJIOTMH MAaIIUHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX

I1K-1 CiocobeH caMoCTOSTEILHO HIIA B
Ka4yeCcTBE WiIeHa MajJoro KOJJIEKTHBA
OpPraHW30BBIBATh U TIPOBOAMTH HAyUHBIC
WCCIIeIOBAHUS U UX armpoOariuio

[MK-1.2 CnocobeH mNpoOBOAUTH HAaydHBIC HCCICIOBAHUS
CaMOCTOATENIPHO MJIM B KaueCTBE WiCHAa Majloro Hay4HOTO
KOJIJIEKTUBA

[IK-2 Cnocoben ¢popmanuzoBars u
AJITOPUTMU3UPOBATH [TOCTABICHHYIO 3a/1a4y

[IK-2.1 CnocobeH ¢opmann3oBaTh U aITOPUTMUZHPOBATDH
MOCTAaBJICHHYIO 3aJady

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynsrare u3yueHMs OUCHUIUIMHBI «JlOMOJHUTENbHBIE IVIaBbl MAIIMHHOTO OOyuYeHHs» OO0ydaromuics

JIOJDKEH

3HAThb:

- OCHOBHBIE MIPUHLIMIIBI ¥ CIIOCOOBI TOCTAHOBKH 33/1a4 MAIIMHHOTO O0y4eHUS;
- IPUHIUIBI ¥ TPOOIEMaTHKy TEOpHH O00y4YeHHs MaIlWH, OCHOBHbBIE COBPEMEHHbIE METOAbI 00YUYECHUH

o IpeucaAcHTaM,

- METO/IbI OIICHNBaHMS 1 KOMOMHUPOBAHUS MO KiIaccH(pUKaTopam.

yMeThb:

- q)OpMaJII/ISOBaTb IMMOCTAaHOBKH MPUKIIAAHBIX 3aa4 aHaJIn3a JaHHbIX;
- UCIOJIb30BaTb COBPCMCHHBIC MCTO/bI O6y‘leHI/I$I o mnpencacHTamMm i pelICHUA 3aaa4 MAIIMHHOIO

o0y4eHust;

- OOCHUBATbh TOYHOCTh U 3(1)(1)GKTI/IBHOCTB MOJTYyYCHHBIX peHIeHHﬁ.

BJIaJd€Th:

- OCHOBHBIMH INOHATUAMHA TCOPUU MAILIMHHOTIO O6y‘IeHI/I5[;
- COBpCMCHHBIM MAaTCMATUYCCKUM allllapaToM HPHUKIIAJHOTO aHAJIN3a JaHHBIX.



3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

[TpumepHBIe BOIPOCHI AJIS IPOBEICHUS IIPOMEKYTOYHOM aTTeCTaluy 00yqatOINXCs:

1. Onumute Meton MHOXUTeNel Jlarpamxka.

2. Yro mpeicTaBsieT U3 ceds BEPOSTHOCTHBIN ceManTHueckuii aHanu3 PLSA? [IpuBenute npumMepsl.
3. OnuimuTe HKCIIEPUMEHTHI TI0 CPABHEHHIO POOACTHBIX M PETYIIPU30BaHHBIX MOJIENIEH.

4. B ueM 3aKiI04aeTCsl OTVIMYUE PEKKYPEHTHBIX HEMPOHHBIX CETel OT CBEPTOUHBIX?

5. OnuimuTe SMIUPUYECKUE U aHAJTUTUYECKUE OIIEHKN (PyHKIIMOHAA TOJIHOTO CKOJIB3SIIIET0 KOHTPOJIS.
6. Uto nipescraBisier coOoii 6e3yciioBHas 3a/1a4a ONTHMH3AINAN?

7. IlpuBenpute mpuMep 3afadd, JUIsl PELICHHS KOTOPOW MOXHO HCIOJIB30BTab METOJ MHOXKHUTEIIECH
Jlarpanxa

8. JlaiiTe mpuMep MPUKIAIHBIX 3a/1a4, YCIEITHO PEIIaeMbIX ¢ TOMOIIBIO IITyOMHHOTO O0y4YeHHSI.
9. OnumuTe 0COOEHHOCTH PEKYPPEHTHON HEHPOHHOH CETH.
10. [Jaiite onpenenenue Oarruira

Kputepun onennBanus

- omenka «ommuHO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBIIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka «orauuHo  (9)»  BeICTaBUsIeTCS  CTYJCHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTU3UPOBaHHbBIC, TIIYOOKHE 3HAHKS YIEOHON MPOTrpaMMBbl TUCITUTUIHHBI U YMEHUE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHUH KOHKPETHBIX 33Jlad, CBOOOIHOE W TPaBUIBHOE O00OCHOBAHWE MPUHSTHIX
peleHui

- oOmeHKa  «oTaumyHO  (8)»  BBICTABISAETCS  CTYIACHTY,  IIOKAa3aBIIEMYy  BCECTOPOHHHE
CHCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE IPUMEHSITh UX
Ha [IPAaKTUKE PU PEIICHUH KOHKPETHBIX 3aJ1a4, U MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLICHKa «XOopouo (7))) BBICTABJIIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpuall, rpaMOTHO H I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIN B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoIIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT NPHUMEHSTHh MOJyuYeHHbIC 3HAHWA Ha MPaKTHKE, HO JOMYyCKAaeT B OTBETE WM B
peLIeHNH 3a/1a4 HEKOTOpble HETOYHOCTH;

- OLCHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MATCpuall, U MO CYHICCTBY MU3JIaracT
€ro, yMeeT NpUMCHATL IOJYUYCHHBIC 3HAHUSA HaA IPAKTHUKE, HO AOIYCKACT B OTBETC WM B PCUICHUU
3a1a4 HCKOTOPBIC HCTOYHOCTH,

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZICET OCHOBHBIMHU pa3lelaMy y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pasily B CTAHAAPTHOM CUTYalUH;

- OIIEHKa «YJIOBJIETBOPUTENHbHO (3)» BBICTABISAETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLIeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3lielaMd Y4YeOHOW NpOrpaMMbl, HEOOXOOUMBIMHU IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;



- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI JUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIC 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX NPAaKTUYECKHUX 33134

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTaBIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX IOHATHH AUCHUILINHBI

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHnmpoBaHHbId 3a4€T MPOBOJAMUTCS MO WUTOTaM TEKYIIEH YCHNEBAGMOCTH M CAa4yd 3aJlaHUi H
JIPyruX BUAOB PpadoT, MPELyCMOTPEHHBIX NPOTrPaMMOM AMCLMIUIMHBL M (WJIM) MyTeM OpraHU3aluu
CIIELUAIIBHOTO OIIPOCa, IPOBOANMOTrO B YCTHOM M (MJIM) MHCHbMEHHOH (opme.



