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

YTBEPKAEHO
JMpeKTOp HHCTUTYTA

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: MammnHoe 00yueHne

110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHI1 HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 1

KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: K.B. Brnacos

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
08.08.2023



AHHOTANMA
Ilens AUCUMIUTUHBL:

- cpopMHUpOBaTh TEOPETHYECKHE M IPAKTUUECKUE 3HAHMSA B 00IacTH OOydeHHs MAallHWH, COBPEMEHHBIX
METOJOB BOCCTAHOBJICHUS 3aBUCHUMOCTEH 10 HMIMPUYECKMM JAHHBIM, BKJIOYasg JUCKPUMHUHAHTHBIMN,
KJIACTEPHBIN U PETPECCUOHHBIN aHAJIN3.

3anauu IUCLUILINHBL
- IPaBWIBHO (OPMYIIMPOBATH 3a/1a4y B TEPMUHAX MAIIMHHOTO O0y4eHHMS;
- OBJIaJIETh HABBIKAMHU IIPAKTUYECKOIO PELIEHUs 3a]]ad MHTEJJIEKTYaIbHOIO aHalln3a JaHHBIX.

3HaTh:

- OCHOBHBIE TIPUHIIMITEI U IPOOIEMAaTHKY TCOPUH OOYUYEHHUS MAIUH;

- OCHOBHBIE METOJIbI U aJITOPUTMBI PEICHUs 3a7a4 00yUEeHHS 110 MPELEACHTaM;
[J OCHOBHBIE 00NACTH MPUMEHEHHS dTHX METOJIOB U AJITOPUTMOB;

- KiaccuUKaIy, KJIacTepu3aiuy U PEerpecCHu.

VYMmeTn:

- (popManmnzoBaTh MOCTAHOBKY MPUKIIAIHBIX 3a/1a4 aHAJIN3a JTaHHBIX;

- ACTIOJIH30BaTh METO/Ibl OOYUEHUS TI0 TpEele/IEHTaM I PEIICHHS MPAKTUIECKUX 3a]1ay;
- OIICHUBATh TOYHOCTH ¥ APPEKTUBHOCTD TOJTYICHHBIX PEIICHUH.

Brnanets:

- OCHOBHBIMH MOHATHSIMHU TEOPUU MAITHHHOTO OOyUYCHHS,;

[JHaBBIKAaMH CaMOCTOSITEIILHON paObOThI IPU PEIICHUH TUTIOBBIX 33]1ay;
[/KyBTypOil MOCTAaHOBKH U MOJICITMPOBAHUS MPAKTUYECKH 3HAYMMBIX 3a/1a4;

[/HaBBIKAMH TEOPETHYECKOTO aHAJIN3a pealbHBIX 3a/ad, PEIIaeMbIX C MOMOIIBIO aJrOPUTMOB OOyYEHHS IO
MpELEICHTaM.

Tewmsl U pas3zens:

1. OCHOBHBIEC IOHATHUS U IPUMEPHI IPUKIIAIHBIX 33134

2. Jlornyeckue MeToAbl KiaccupuKauy. [ pagueHTHbIE METOIbI O0yUYCHHS
3. MeTox onopHBIX BEKTOPOB. MHOTOMEpHas JIUHENHAs perpeccus

4. Henuneiinas perpeccus. [IpornosupoBanue BpeMeHHBIX psioB. Kpurepun BbiOOpa Moaeneil U MeTOAbl
0TOOpAa MPU3HAKOB

5. baiiecoBckas knaccuuKanus U OlleHHUBaHUE TUIOTHOCTH. Kiacrepu3anus u yactuaHoe oOyueHwue. [lonck
aCCOLIMAaTUBHBIX IIPABUII

6. Heiiponnsie cetu. Hefiponnsle cetu riry6okoro oOydeHus

7. JlunetHbIE KOMITO3ULIUH, OyCTUHT

8. DBpUCTHYECKHE, CTOXaCTUYECKUE, HEIMHEHHbIC KOMITO3ULNY . PamkupoBanue
9. PekoMeH1aTeNbHBIE CUCTEMBI. TeMaTH4ecKoe MOIETUPOBAHUE

10. Oby4deHue ¢ MOAKPETIICHUEM

11. AkTrBHOE 00y4YeHUE

OcHoBHas nuTeparypa:

1. Heiiponnsie cetn [Tekct] : OOydueHue, opranu3aiys U npuMeHeHUe : y4eb. mocodue mis By30B / B. A.
T'onosko .— M. : UTTP2KP, 2001 .— 256 c.

2. Metonb! pacnio3naBanust [Tekct] : yue6. mocobue / A. JI. [Topenuk, B. A. Ckpunkud .— 4-e u3j., ucmp. —
M. : Bricmas mikona, 2004 .— 261 c.

3. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. Springer, 2014. — 739 p.

4. Bishop C. M. Pattern Recognition and Machine Learning. — Springer, 2006. — 738 p.

5. MepkoB A. b. PacnoznaBanue o0pa3oB. BBeaenue B Mmetoas! craructTuyeckoro ooyuenus. 2011. 256 c.
6. MepxkoB A. b. Pacno3naBanue o6pa3os. [locrpoenne un o0yueHne BepossTHOCTHBIX Mozeneit. 2014. 238 c.
7. Koanbo JLIL., Puuapt B. [locTtpoenue cuctem MammHHOrO 00ydeHus Ha si3bike Python. 2016. 302 c.



JlononHuTenbHas IUTEpaTypa:

1. Teopus pacno3naBanusi 00pa3zoB : Craructudeckue Meronsl [Texct] : yueb. mocobue jyist By3oB / A. A.
Haran ; M-Bo Beictl. 1 cpefH. crien]. oopa3zoBanus PCOCP, Mock. ¢u3.-trexn. uH-1 .— M. : MOTU, 1988 .—
84 c.: . - 400 k3.

2. Aiazsa C. A., byxmrabep B.M., EntoxoB WU.C., Memankun JI.J|. Kinaccudukanms u cHmkeHUE
pasmepHocT. — M. ®uHaHch 1 cTaTucTHKa. 1989.

3. AiBazsan C. A., Enroxos U.C., Memankun JI.J[. UccnenoBanue 3aBucumocteil. — M. DuHAHCH U
craructuka. 1985.

4. AiiBazsa C. A., Mxurapsa B. C. IlpuxmnagHas cTaTUCTHKa U OCHOBBI 3KOHOMETpUKU. — M.: FOHUTH,
1998.

5. Barumn B. H., TonoBuna E. 1O., 3aropsinckas A. A, ®omuna M. B. JlocroBepHbIii 1 TipaBaonof00HbIi
BBIBOJI B MHTEIJIEKTYaJIbHBIX cUcTeMax. — M.: @usmatinut. 2004.

6. Bamnuk B. H. BoccraHoBieHHe 3aBUCUMOCTEN IO SMIIMPUYECKUM TaHHbIM. — M.: Hayka. 1979.

7. Boponnos K. B. KomOuHaTOpHBII TOIXO0/ K OIEHKE KauecTBa 00yYaeMbIX allTOPUTMOB // Maremarnueckue
BOTIPOCHI KnubepHetuku. http://www.ccas.ru/voron.

8. Tonosko. B. A. Heiiponnsie cetu: o0yueHue, opranuzanus u npuMmenenue. — M.: UTTPXKP. 2001.
9. 3aropyiixo H. I'. [Ipukiagaeie MeTobl aHamM3a TaHHBIX U 3HaHuH. — HoBocubupck: UM CO PAH, 1999.

10. 3aropyiixo H. I'., Enxuna B. H., JI6os I'. C. AnroputMbl 06HapYKeHHs SMITMPUIECKHX 3aKOHOMEPHOCTEH.
— HoBocubupck: Hayka, 1985.

11. UBaxuenko A. I., FOpauxosckuii }O. II. MonenupoBanue CIOXKHBIX CHCTEM IO SKCHEPUMEHTAIBHBIM
JaHHbIM. — M.: Pagmo u cBs3b, 1987.

12. Kypasnés IO.M. PsazanoB B.B. Cenpko O.B. PACIIO3HABAHHME. Maremarudyeckue METOBI.
IIporpammuas cucrema. Ilpumenenna. — Mocksa: ®asuc, 2006.

13. Kypasnes 0. U. O6 anreOpandyeckoM Moaxo/e K PEIIeHUIO 3a/1a4 paclio3HaBaHUs WU KilacCupukanuu //
[Mpo6nemsr kubepuernku. — 1978. — T. 33. — C. 5-68.

14. Kazannes B. C. 3agaun knaccudukaiuu u ux nporpamMmmaoe obecreuenne. — M. Hayka. 1990.

15. Jloycon Y, Xencon P. Uucnennoe pemieHue 3aaa4 MeTo/la HAaMMEHbINX KBaaparoB. —M. Hayka. 1986.
16. Marnyc . P, Karsies I1. K., Ilepecenkuii A. A. DxoHOMeTpuKa: HauadbHBINA Kypc. M.: Jlemo. 2004.
17. Carron P.C., bapro 3.I". O6yuenue ¢ nogkpemneaneM. — BITHOM, 2011.

18. Xapane B. [Ipuknaanas Henapametpuyeckas perpeccus. — M.: Mup. 1993.

19. Wypeirua A. M. [puxnagHas croxacThka: poOacTHOCTh, OllEHMBAaHWE, MPOTHO3. — M. duHAHCH U
craructuka. 2000.

20. Burges C. J. C. A tutorial on support vector machines for pattern recognition // Data Mining and
Knowledge Discovery. — 1998. — Vol. 2, no. 2. — Pp. 121-167.

http://citeseer.ist.psu.edu/burges98tutorial.html.

21. Martin J. K. An exact probability metric for decision tree splitting and stopping // Machine Learning. —
1997. — Vol. 28, no. 2-3. — Pp. 257-291.

http://citeseer.ist.psu.edu/martin97exact.html.

22. Marchand M., Shawe-Taylor J. Learning with the set covering machine // Proc. 18th International Conf.
on Machine Learning. — Morgan Kaufmann, San Francisco, CA, 2001. — Pp. 345-352.
http://citeseer.ist.psu.edu/452556.html.

23. Schapire R. The boosting approach to machine learning: An overview // MSRI Workshop on Nonlinear
Estimation and Classification, Berkeley, CA. — 2001. http://citeseer.ist.psu.edu/schapire02boosting.html.

1. leau u 3apauun

eap AUCUMNIMHBI

- cOopMHUPOBATh TEOPETUIECKHUE U NMPAKTUYECKNE 3HAHHUA B 00MacT 00y4eHUs] MallliH, COBPEMEHHbIX
METOJOB BOCCTAHOBJIEHHSI 3aBUCUMOCTEN IO SMIMPHUYECKUM JAHHBIM, BKIIIOYas NTUCKPUMUHAHTHBIN,
KJIACTEPHBIN U PETPECCUOHHBIN aHAJIN3.

3agaun AUCHMIIHHBI
- IPaBWIBHO (OPMYIIMPOBATH 3a/1a4y B TEPMUHAX MAIIMHHOTO O0yUCHHMS;
- OBJIaJIETh HABBIKAMHU IIPAKTUYECKOI0 PELIEHUs 3a]ad MHTEJJIEKTYaIbHOTO aHalln3a JaHHBIX.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneet cuctemolt pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HH(OPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3HaeT W CcIocoOeH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATeNhbHOCTH  (PyHITaMEHTabHBIC
HAy4HbIC 3HAHWS M HOBBbIC HAyYHBbIC MPUHIUIBI ¥ METOIbI
HCCIIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUILIMHAPHBIC CBS3U B OOJIACTH
MH(POPMATUKU U BBIYUCIUTEIHHON TEXHUKH M CHOCOOCH MX
NPUMEHATh MpPH PEHIeHWH 3a1ad  [poeCcCHOHATBHOMN
JEeSITeIbHOCTU

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpoOiemMax HayKH U TEXHUKH B 001acTi
MH()OPMATUKHU U BBIYUCIIATELHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
HCCJICAOBAHUM B 001acTH MHPOPMATHKHI U BHIYHUCIUTEIBHOM
TEXHHUKH U UX MTPAKTHUECKYIO 3HAYMMOCTh

OIIK-2.1 NmeeT npeacTaBIeHAE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKod obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U IPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbII
MaTeMaTHYEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEIOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIeCT 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIIEOBAaHMI M HABBIKAMHU HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHSThH MONyYeHHbIC 3HAHUS B OOJACTH
(yHIaMEHTAIbHBIX HAYYHBIX OCHOB T€OPUU MH(OpMAIMH U
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOM eI TENbHOCTH

[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
Hay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00NacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HWCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnuorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3nHaer OCHOBBI BeleHUS HAy4YHOH UCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTHM, 3aJaBaTh BONPOCHl H
OTBEYaThb HAa IIOCTABJIICHHBIE BOINPOCH MO TEME HAy4YHOH]
paboThI

[IK-3.3 Mmeer mpakTUHYEeCKUW OMBIT y4acTUS B HAyUYHBIX
CTyICHYECKUX KOH(QEpPEHIHMSAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA




IMK-1.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOW pPadOTHI,
Merogsl cOopa W aHanmM3a TONYYSHHOTO MaTepHala,
CIOCOOBI apryMEHTAllMU; BIAJEET HAaBBIKAMU MOATOTOBKH
Hay4YHbIX  0030poB,  myOnukauuid,  pedepatoB u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTu Mpo(heCCUOHATBHOMN IEATEILHOCTH

[IK-1.2 YMmeer pemarb Hay4dHbIE 3aJa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepuUKAIUH MOJENIeH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTUYeCKHi ONBIT BBICTYIJIEHUH |
HAyYHOW apryMEHTAIlMH MPHU aHalu3e OObeKTa HaydHOW U
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI
3HAThb!

- OCHOBHBIE IPUHIUIIEI U TPOOIEMATUKY TEOPUH OOYUIECHUS MAIlUH;
- OCHOBHBIE METO/bI U AJITOPUTMBI PEIICHNUS 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJIOB U aJTOPUTMOB;
- Kiaccu(puKay, KJacTepu3allu U PEerpecCHu.
YMETB:
- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- MCIOJIB30BaTh METOBI OOYUEHHS 110 IpeleleHTaM Ul PeLICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M 3P(PEKTUBHOCTH MOTYUEHHBIX PEIICHHH.
BJIaJIETh:
- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHHUS;
[JHaBBIKAMH CaMOCTOSITEIILHON paOOThI IPU PELICHUH TUIIOBBIX 33]1ay;
[JKyJIbTypO#l IOCTAaHOBKU U MOJZIEIIMPOBAHUS IPAKTUUECKH 3HAUMMBIX 3a/1a4;
[JHaBBIKAMH TEOPETHYECKOrO aHaJIM3a PeabHBIX 33/1a4, PEIaeMbIX ¢ IOMOIIBIO AITOPUTMOB O0y4EHUS
10 IIpeLEACHTaM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| OcHOBHBIE ~ INOHATUA U IPUMEPHI 4 5
MPUKJIAIHBIX 33724
) Jlornueckue MeTombl KiaccU(UKALUH. 4 5
I'pagnenTHbIC METO/BI O0Y4EHUS
3 Meron OIIOPHBIX BEKTOPOB. 4 5
MHoromepHasi TUHEHHas perpeccust
Henuneitnas perpeccus.
4 [Iporno3upoBaHue BpEMEHHBIX PSIOB. 4 5
Kputepun BbiOOpa Momeneid u MeTOIbI
0TOOpa MPU3HAKOB
baiiecoBckas knaccuduranus u
5 olLieHUBaHME MIOoTHOCTU. Knacrepuzanus 5 5
u  vactuyHoe  oOyudeHue.  [lomck
ACCOLMATUBHBIX MPaBUII




6 Heiiponnbsle cetu. HeliponHble cetn ’ 15
1yOOKOTro 00y4eHus
OBpHUCTUYECKHE, CTOXaCTHYECKUE,

7 HEJIMHEWHBIE KOMITO3HULIA . 2 5
PanmxxupoBanne

3 PexomenpatenbHble CHCTEMBI. 4 5
TemaTnueckoe MOAETUPOBAHKE

9 OO0y4eHne ¢ IOKPETUICHHEM 2 5

10 |AktuBHOE OOyueHHe 2 5

Hroro yacos 30 60

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoéMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCUUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. OCHOBHBIE IOHATHUS U IPUMEPHI NPUKIIAIHBIX 33134

* IlocranoBka 3aaa4y 06y‘{CHI/I$I o nmpeucacHTaM. OOBEKTH U MNPpHU3HAKU. Tunel mkam: 6I/IHapHI:Ie,
HOMHHAJIbHBIC, MTOPAAKOBBIC, KOJIMYCCTBCHHBIC.

 Twumnsl 3a7a4: KIaccUPUKALM, perpeccus, IPOrHO3UPOBAaHKE, PAHKHUPOBAHHE.

*  OCHOBHBIC MOHSATHS: MOJEIb AITOPUTMOB, METO OOy4eHUs, (YHKIHS MOTeph U (QPyHKIMOHAT
KadecTBa, MPUHIIMIT MUHUMH3AIMY SMITUPUIECKOTO PUCKa, 00001Iato1as crmocoOHOCTb, CKONB3SIINT
KOHTPOJIb.

. JluHeiiHbIE MOJENM perpeccud W Kiaccuukamuu. MeTox HaWMEHBIIMX KBaJIpaToB.
[TonuHOoMMaNbHAs perpeccust.

 Ilpumeps! NpUKIIAAHBIX 3aad.

® MeTtonuka SKCICPUMEHTAJIBHOIO HCCJICAOBAaHHS W CPABHCHUA aJITOPUTMOB Ha MOACJIBHBIX U
pCalbHbIX JaHHBIX.

» Konkypcsl o ananu3sy nansbix kaggle.com. Ilonuron anroputMoB kiaccupuKaym.

. CRISP-DM — wMexoTpaciieBoil CTaHIapT BEACHUS MPOEKTOB HMHTEIUICKTYaJIBHOTO aHajIu3a
JAHHBIX.

Mertpudeckue MeToabI KilacCu(UKALUU U PErpeccuu

* T'mnore3sl KOMIIAKTHOCTH M HEMPEPHIBHOCTH.

* OO0O0OUIEHHBII METPUIECKUI KITACCHU(HUKATOP.

» Meron Ommxaiimx coceneit KNN u ero o606menwst. [Togdop uncia k mo kpurepuro CKoJIb3sIIero
KOHTPOJISL.

* Meron okHa ITap3eHa ¢ TOCTOSHHON U MEPEMEHHON IIMPUHOMN OKHA.

* Meroa moTeHUMaNbHBIX (PYHKIHHI U €ro CBA3b C JIMHEHHON MOJIENbIO KIIaCCH(PHUKALINH.

. Hemapamerpruueckas perpeccus. JIOKalbHO B3BEIIEHHBI METOA HAMMEHBIINX KBaJIpaToOB.
SnepHoe criiaxuBaHUeE.

* Ouenka Hanapas-BarcoHa ¢ mocTOsIHHOM 1 iepeMeHHON mupruHoi okHa. Beibop dyHkuuu sapa.
» 3agava otrceBa BeIOpocoB. PobacTHas Hemapamerpudeckas perpeccusi. Anroputm LOWESS.

» 3agava orOopa 3tanoHoB. [lonstue orcryna. Anropurm CTOJIIL

* 3agava orOopa npu3HaKoB. JKaJHbIN aJTOPUTM MTOCTPOCHUS METPUKH.

2. Jlornyeckue METO/IbI KiIacCUPHUKAIMU. [ palueHTHBIE METO/IbI O0yUCHHS

Jlornueckne MeTozbl KIacCupHUKaLIK
» [loHATHE JIOrMYECKON 3aKOHOMEPHOCTH.

 [lapamerpuueckue cemeicTBa 3aKOHOMEPHOCTEH: KOHBIOHKIIMY OPOTOBBIX MPABHUJI, CHHAPOMHBIE
MpaBUIIa, OIAPHI, THIIEPIUIOCKOCTH.



. [lepeGopHblE aNTOPUTMBI CHUHTE3a2 KOHBIOHKIIMH: CTOXaCTHYECKWH JIOKANBHBIA IOUCK,
cTabunu3anus, peayKuus.

» JIByxxpuTepuaibHblil 0TOOpP MHPOPMATHBHBIX 3aKOHOMEPHOCTEH, MapeTO-ONTUMANIBHBIN (GPOHT B
(p,n)-mipocTpaHCTBeE.

* Pemaromee nepeso. JKagnas HHUCXOASAIIAs CTpaTeTHs «pasfeisil U BmacTByi». Anroputm [D3.
Henocrarku xanHoii cTpateru u coco6sl ux ycrpanenus. [Ipobnema nepeoOydenus.

*  BeiBox kputepueB BeTBieHHMA. Mepa HeuncToThl (impurity) pacnpeneneHus. DHTPONUIHBIHN
KpuTepuii, Kpurepui [[xuHu.

* Pexykums pemraromumx AepeBbeB: NMpeApeayKuus u nocrpenykuus. Anroputm C4.5.

» Jlepesbs perpeccun. Anroputm CART.

» HeOpexnble penratomue epeBbs (oblivious decision tree).

* Pemarommii tec. Cnyuaiinsiii tec (Random Forest).

@DaKyJIbTaTUB

» CrarucTudeckuii Kputepuit MHPOPMATHBHOCTH, TOYHBIN TecT @umepa. CpaBHeHHe obnacteil
9BPUCTUYECKUX W CTAaTUCTHUYECKUX 3aKOHOMEPHOCTEN. ACHMIITOTHYECKAs OSKBUBAJIEHTHOCTH
CTaTHCTHUUYECKOTO M JHTPONMHHOTO KpuTepus HHGPOpMaTuBHOCTH. Pa3HooOpasme Kpurepues
WH(POPMATUBHOCTHU B (P,N)-IIPOCTPAHCTBE.

» Pemaromumii nenb. bunapuzanus npusHakoB. AJTOpUTM pa30HeHUs: 00JacTy 3HAYCHUH MPU3HAKa
Ha HH(POPMATHUBHBIC 30HBI.

* Pemarommii crincok. JKagHblii aaropuTM CUHTE3a CIIUCKA.
* IIpeoOpa3oBaHne pemaromero AepeBa B pelaronfi CIIUCOK.
I'pagnenTHbIC METO/BI O0Y4EHUS

. Jlunelineiii knaccupukarop, moxenb MakKamnoka-Ilutrca, HenmpepbIBHBIC AammpoOKCUMAIHN
MOpPOTOBOH (PyHKIIMH MOTEPB.

» Merton croxactuueckoro rpagueHTa SG.
» Metox croxacTuueckoro cpemnero rpaguerra SAG.

*  UYacrable ciaywan: anmantuBHbIM JmHeiHbIH snemenT ADALINE, mepcentpon PoszenOmarra,
npasmiio X300a.

* Teopema HoBukoBa o cxonumocTtu. Jloka3arenbcTBo TeopeMbl HoBukosa

. OBpPUCTHKH: WHUIMATU3AIMs BECOB, MOPSAAOK MPEABSBICHHUS OOBEKTOB, BHIOOP BEITUYMHBI
TPaJueHTHOTO II1ara, «BBIOMBAHME) U3 JOKAIEHBIX MUHUMYMOB.

*  IIpoGnema MyIBTUKOJUIMHEAPHOCTH M IEpeoOydYeHHS, PEryjspu3alds WIA PEIyKUIus BECOB
(weight decay).

* BeposTHOCTHAs MOCTaHOBKA 33/1a4u Kiaccupukanuu. [IpuHIMN MakcuMyMa mpaBIonogo0usl.

* BeposiTHOCTHAst MHTEpIPETALUs PETYIAPU3aLUI, COBMECTHOE MPABIONO0A00ME TaHHBIX U MOJEIIH.
[IpuHIMI MakcUMyMa arnoCcTEpUOPHON BEPOATHOCTH.

* T'ayccoBCKHUI U JIAIIACOBCKHM pETyIIpU3aTOPBHI.

» Jloructuyeckas perpeccus. [IpuHnun MakcumyMa npaBaonofgo0ust u sorapudmudeckast GyHKIUS
notepb. MeTo1 CTOXaCTHYECKOTO IpafueHTa Ajs jJorapudpmuueckoil pyHkiuu norepb. CriiaxkeHHOE
npaBuiio X300a. MHOrokmaccoBasi JorUCTHYECKas: perpeccus. PerymspusoBaHHasl JOTHCTHYECKAS
perpeccust. Kannbposka Ilnarra.

3. MeTox onopHBIX BEKTOPOB. MHOTOMEpPHAs TUHEIHAs perpeccus

Merton OOpHBIX BEKTOPOB
» OnrtumanbHas pa3JeNsIonas TuIepIuiockocThb. [ToHsTHE 3a30pa MeX Ty Kilaccamu (margin).

. Cnydyan JMHEWMHOW pa3fgeNTuMOCTH M OTCYTCTBHUS JMHEHHOW pazgenuMoctu. CBa3p C
MUHUMH3ALHUEH PEryIsipu30BaHHOTO SMITUPUIECKOTO prcka. KycouHo-nuHeHas GyHKUIUS TOTEPh.

. 3amaya KBaJpaTUYHOTO NPOTPAaMMHPOBAHMS W JBOMCTBEHHAs 3aaada. [lOHATHE OMOPHBIX
BEKTOPOB.

* Pexomennanuu o BeiOopy koHCTaHTHI C.

» @ynxkmus sapa (kernel functions), cnpsmiisroriee mpocTpaHcTBo, Teopema Mepcepa.

* Cnoco0bl KOHCTPYKTUBHOTO IocTpoeHus saep. Ilpumeps! saep.

* SVM-perpeccus.

* Perymsipuzanuu uis or6opa npusHakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.
* Merozx peneBaHTHBIX BEKTOpoB RVM



MHoromMepHas JTMHEHHas1 perpeccus

* 3azauya perpeccuu, MHOTOMEpHasi JINHEHHAsI perpeccHs.

* Meron HaMMEHBIIUX KBA/IPATOB, €T0 BEPOSITHOCTHBIN CMBICI U TEOMETPUYECKUN CMBICI.
* CuHryIsIpHOE pa3lIoKEeHHe.

* [IpoGneMbl MyJIbTUKOJITMHEAPHOCTH U IIEPEOOyUCHMSI.

* Perymspuszanus. I'pebHeBas perpeccust yepe3 CHHTYISIPHOE Pa3JIoKEHUE.

. Mertonel otoopa mnpusHakoB: Jlacco TuOmmupanu, Elastic Net, cpaBHeHue c¢ rpeOHEBOU
perpeccuei.

* Meron mIaBHBIX KOMIIOHEHT U JieKoppenupytomiee npeodpaszosanue Kapynena-Jlossa, ero cBsi3b ¢
CUHTYJISIPHBIM Pa3JIOkKEHUEM.

* CrexTpanbHBI MMOIX0 K PEIICHUIO 33/1a91 HAaUMEHBIITUX KBaIPaToB.
* 3amadd ¥ METOABI HU3KOPAHTOBBIX MAaTPUYHBIX Pa3JIOKEHUH.

4. Henunuelinas perpeccus. [IporHosupoBanue BpeMEHHBIX psiioB. Kpurtepuu BhIOOpa Mojenei u
MeTOAbI 0TOOpa MPU3HAKOB

Henuneitnas perpeccus
» Meton Herorona-Padcona, metong Herotona-I"aycca.

* O6o6ménnas agmutuBHas monenb (GAM): meron HacTpoiiku ¢ Bo3BpauieHusMu (backfitting)
Xactu-Tubnmpanu.

» Jloructuueckas perpeccus. MeToJ HAUMEHBIINX KBAaJPaTOB C UTEPATHBHBIM IEPECUETOM BECOB
(IRLS). ITpumep npukiagHON 3a1a4u: KpeIUTHBIA cKOpuHT. brunapuzanus npuznakoB. CKOPUHTOBBIE
KapThbl U OLICHUBaHHUE BEPOSTHOCTH AedonTa. Puck kpenurHoro noprdens 6aHka.

* O06o06ménnas nuHeitHas mozenb (GLM). DKcroHeHITMaIBHOE CEMENCTBO pacpe/IeICHUN.

* HexkBagparnynaeie (QyHKIMH MOTeph. MeToJ HaMMEHBIIUX Mopayiel. KBaHTWIIbHAs perpeccus.
[Tpumep npuxIagHON 3a1a4M: IPOTHOZUPOBAHKE MTOTPEOUTENHCKOTO CIPOCa.

* PoGactHas perpeccust, GyHKIIMH TOTEPb C TOPU30HTAIBHBIMU ACUMIITOTAMH.
[Iporao3upoBaHue BpEMEHHBIX PSI0B
* 3ajada IPOrHO3UPOBAHUSI BPEMEHHBIX psA0B. [IpuMeps! NpuiloKeHUH.

*  DKCIOHEHIMAIbHOE CKoyb3siiee cpeanee. Moaens Xonbra. Monens Teiina-Beimka. Monenb
XomnbTa-YuHTepca.

* AanTuBHAs aBTOPETPECCUOHHAS MOJEINb.

» Crnepsiimuii KOHTPONBHBIN curHaL. Mopens Tpurra-Jlnya.

* AmanTuBHAS CEICKTHUBHAS MOACIb. AJANTUBHAS KOMIIO3UIIUS MOACIICH.
+ JlokanbHas aganTanus BECOB C PEryisapu3anuci.

Kpurepun BeiOopa Mozeneil 1 MeTobl 0TOOpa MPU3HAKOB

* Kpurepun kadecTtBa KiIacCHU(pUKAIMU: YYBCTBUTEIBHOCTHh M crienuduuHocTh, ROC-kpuBas u
AUC, tounocts 1 nonnora, AUC-PR.

* BHyTpeHHUE U BHELIHUE KPUTEPUU. DMIUPUIECKUE U aHAIUTHUECKUE KPUTEPUH.

. CKonb3s1IMH KOHTPOJIb, PAa3sHOBUIHOCTU SMIMPUYECKUX OLEHOK CKOJIB3SIIETO0 KOHTPOJIS.
Kpurepunii HeIpOTUBOPEUYNUBOCTH.

. Pa3HOBUAHOCTH aHAJIMTHYECKUX OLEHOK. Perymapuzanus. Kpurepmii Axaumkxe (AIC).
BatiecoBckuit nnpopmanmonnstii kputepuit (BIC). Onenka Banuuka-UYepBoHeHKHCA.

* ArperupoBaHHbIE U MHOI'OCTYIIEHUATbIE KPUTEPHUU.

» CrnoxHOCTb 3aJ1auu 0TOOpa npu3HakoB. [lonHbI epedop.

* Meron no6aBieHus U ylaieHus, Iarosas perpeccus.

* [louck B IyOWHY, METOJ] BETBEW U IPAHUII.

* VYceu€HHBIN MOKUCK B MIMPUHY, MHOTOPSAIHBIA UTEPALIMOHHBIN anroput™ MI'YA.
» Tenernueckwuii anroput™, ero cxoactso ¢ MI'VA.

* Cnyuaiineiii nouck u Ciyvaiineiii nouck c aganranueit (CITA).

5. BaiiecoBckas kinaccuukanys 1 olleHUBaHUE IUIOTHOCTH. Kitactepuzaiius u 4acTHIHOE O0y4eHHE.
ITonck acconMaTUBHBIX MPaBUII

baiiccoBckas Knaccn(’pm(auna 1 OICHUBAHUC ITIJIOTHOCTHU



* [lpuHIUn MakcuMyMma armoCcTepUOPHON BEpOATHOCTH. TeopeMa 00 onTUMallbHOCTH 6aleCOBCKOTO
Kiaccudukaropa.

* OrneHuBaHue TUNIOTHOCTH PACTIPENCIICHUS: TPH OCHOBHBIX TIOIX0/1a.
» HauBHbrIi1 OaliecoBCKHii Kitlaccu(UKATOP.

. HenapameTrpuueckoe  OLEHMBAaHUE  IUIOTHOCTH. SlmepHas  OLEHKA  IJIOTHOCTH
[Nap3ena-Pozenbnarra. OiHOMEPHBI 1 MHOTOMEPHBIH CITy4au.

* Meroj map3eHOBCKOTO OKHA. BriOop dyHKIMM sijapa. BeiOop mupuHBI OKHa, TepeMeHHas MPUHA
OKHa.

° HapaMeTqueCKoe OLICHUBAHUEC IIJIOTHOCTH. HOpMaJILHBIﬁ ):[PICKpI/IMHHaHTHBIﬁ aHaJIn3.

*  MHoroMmepHoe HOpMaJbHOE pacIpeieieHue, TeoMeTpHUecKasl WHTepIpeTanus. BriOopoyHbIe
OLICHKH [TapaMeTPOB MHOTOMEPHOTO HOPMAJILHOTO paclpeeIeHusl.

* Ksagparnunslii nuckpuMuHaHT. Bua pasnenstomnieit moBepxHoctu. 11ocTaHOBOUHBIN alrOpUTM,
€ro HEIOCTATKH U CIIOCOOBI X YCTPAaHEHHUS.

* JIuHeWHbIN tuCKpUMUHAHT Ouiepa.

. [IpobnemMbl MyABTUKONIMHEAPHOCTH M TepeolydeHus. Perymspusanus KoBapHallMOHHOM
MaTpUIIbI.

 [lapamerpudeckuii HaMBHBIN OaliecoBCKHiA KiaccudukaTop.

* CwMmech pacrpe/iereH .

* EM-anroputm Kak METOJ IPOCTBIX UTEPALIUI JJI PELICHUS] CUCTEMbI HEJIMHEWHBIX YPABHEHU.

* BriOop unciia komnoHeHToB cMecH. [lomarosas crparerus. AnpuopHoe pacrpesenenue Jupuxie.

* Cmecb MHOTOMEpHBIX HOpMalbHBIX pacrpenencHuil. CeTb paauaibHBIX Oa3HCHBIX (YHKIHHA
(RBF) u mpumenenne EM-anropurma asst e€ HaCTpOMKH.

» Cpasuenue RBF-cetn u SVM c rayccoBckum siapom.

Knacrepuszanus u vactuanoe obyueHue

» IlocranoBka 3amauu kinactepusanuu. [IpuMeps! npuknaaHeix 3aaad. TUIBL KJIACTEPHBIX CTPYKTYP.
» IlocranoBka 3amgauu Semisupervised Learning, mpuMepsl MPUIIOKESHUH.

*  OnTrMu3aMOHHBIC TOCTAHOBKH 33/1a4 KJIACTEpU3alMy U YACTUYHOTO O0y4eHUsI.

» Auroputm™ k-cpennux u EM-anroputm ams pazaeneHusl rayCCOBCKOH CMECH.

. I'pacdhoBrie anropurmbl Kiactepu3auuu. BelneneHue CBS3HBIX KOMIOHEHT. Kparuaiimmii
HE3aMKHYTBIN Ty Th.

* Anroputm ®OPIJL

* Anroputm DBSCAN.

* AmioMmeparuBHas kiactepusanus, Anroput™ JlaHca-BuibsiMca u ero yacTHbIE CIydau.
* AJTOpuTM MOCTpPOEHHA AeHAporpamMMel. OnpeneneHne yncia KiIacTepos.

» CpoiicTBa CKaTHs/PaCTSDKEHUS,, MOHOTOHHOCTH M PEIyKTHBHOCTH. [IceBIOKOM penyKTHBHOM
BEPCUH AJITOPUTMA.

* IlpocTble 3BpUCTHYECKHE METOABI YACTHYHOTO 00yueHus: self-training, co-training, co-learning.
* TpaHcAOyKTUBHBINA METOJ OMOPHBIX BEKTOpOoB TSVM.

. Anroputm Expectation-Regularization Ha OCHOBE MHOTOKIIACCOBOWM pPETYISIPU3NPOBAHHOMN
JIOTUCTUYECKOU pErpeCcCU.

ITouck acconuaTuBHBIX paBuJI
* [loHsTHE aCCOIMATUBHOTO IpaBujia v €ro CBA3b C IOHATHEM JIOTHUYECKOM 3aKOHOMCPHOCTH.

® HpI/IMepr NPUKIIAAHBIX 3a/av:. aHaJIM3 PbIHOYHBLIX KOP3WH, BBIACJICHHUC TCPMHUHOB U TCMATHUKU
TCKCTOB.

. Anroputm APriori. JlBa 3sTama: MOMCK YacTbIX HA0OPOB W PEKYPCHUBHOE IOPOXKACHUE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.

* Auropurm FP-growth. [Tonsarus FP-nepeBa u ycnosHoro FP-nepeBa. J[Ba aTama moucka 4acThiX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YAaCTHIX HAOOPOB.

* OOwiee mpeAcTaBiIeHUE O JUHAMUYECKUX M MEPAPXMUCCKUX METOAAX IMOMCKAa aCCOLUATHBHBIX
IIpaBUIl.

6. Heiiponnsie cetu. Heliponnsle cetu riry0okoro oOydeHus
HeiiponHsble cetu

» buonorudeckwii Helipon, moaens MakKamnoka-ITurrca kak nuHelHbIN kKnaccudukatop. OyHKINN
AKTHBaLlUU.



* IIpobnema momHOTHL. 3aa4a UCKIIIOYAOMNIETo Wi, [loMHOTa IBYXCIOWHBIX CETel B MPOCTPAHCTBE
OyneBbIX (DyHKIMH.

» Teopemsr Konmoroposa, CtoyHa, ['opGanst (6e3 1oKa3arenbCcTBa).
* AIropuT™m 0OpaTHOTO paclpoOCTPaHEHUs OLIHOOK.

* OBpucTUKU: (OPMHUPOBAHNE HAYATBHOTO MPUOIMKEHUS, YCKOPEHHE CXOAUMOCTH, IMAarOHaIbHBIN
meton JleBenOepra-Mapksapara. [Ipobnema «mapannia» ceTu.

* Merozx nocaoiHON HACTPOUKYU CETH.

. IToxGop CTPYKTYpBl CETH: METOAbI MOCTENEHHOIO YCIOXKHEHUS CeTH, ONTHMAaJbHOe
MpopeKUBaHNE HEMPOHHBIX ceTel (optimal brain damage).

» Heiiponnas cetb Koxonena. Koukypentnoe oOyuenue, crparerun WTA u WTM.

*  Camoopranmsyroomasics kapra KoxoHena. [IpumeHeHHe i BU3YaJIbHOTO aHAIHM3a JaHHBIX.
HckyccTBo nnTepnperanuu kapt Koxonena.

Hetfiponnsle cetu riry0oKoro oOy4eHust

*  DBricTpeie MeTonmel croxactudeckoro rpaauenta: [lomsika, Hecrepora, AdaGrad, RMSProp,
AdaDelta, Adam, Nadam.

» IIpoGnema B3pbIBa rpagueHTa u 3BpUcTrKa gradient clipping

*  Meron ciyvaiHBIX OTKJIIOUeHHWH HelpoHoB (Dropout). Muatepnperaunun Dropout. O6parHblii
Dropout u L2-perynspu3zarusi.

» O®ynkuuu aktuauuu ReLU n PReLU.

. Ceéprounnie Heiiponnbie cetd (CNN). Cséprounslii HelipoH. Pooling HelipoH. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

* Hnes o606menuss CNN Ha 1100bIe CTPYKTYPUPOBaHHBIC JaHHBIC.

»  Pekyppentnsie Heiiponnsie cetu (RNN). OOyuenme pekyppeHTHBIX cereil: Backpropagation
Through Time (BPTT).

» Cern nonroii kparkoBpeMeHHO# namst (Long short-term memory, LSTM)
7. OBpUCTHYECKHE, CTOXaCTUYECKHE, HEIMHEWHbIe KOMIO3UINY . PanxupoBanue

OBpUCTHYECKHE, CTOXaCTUYECKNE, HETMHEHHbBIE KOMITO3HUIINH
» CroxacTHuecKre METOJbI: OITTUHT U METOJ| CITyYaiHBIX MOANPOCTPAHCTB.
* CrnyualiHblil 1ec. AHaIN3 CMEIEHUs ¥ BapyUalliy JJi IPOCTOTO TOJI0COBAHUS.

* CMmech aIrOpuTMOB (KBa3WJIMHEHHAsI KOMITO3UIIHA), 00JIaCTh KOMIIETEHTHOCTH, IPUMEPHI (PyHKINH
KOMITETEHTHOCTH.

. Boimykneie  ¢yHKuMM 1mOTepb. MeToAbl TOCTPOEHHUS CMECEW: MOCHeN0BaTelIbHbIN U
HEPaAPXUUECKUM.

* TlocTpoeHue cMecH alropuTMOB ¢ TIoMoIIbl0 EM-Tio106HOTO airopurMa.

. HenuneitHass MOHOTOHHasi Koppektupyromias omnepanus. Cnydaid knaccuduranuu. Cirydai
perpeccuu. 3agada MOHOTOHU3ALMK BEIOOPKH, H30TOHHAS PETPECCHSL.

PanmxxupoBanne
* IlocranoBka 3amauu 00yueHUs paHKupoBaHuio. [Ipumepsl.

» llpusHaku B 3a/a4e PaHKUPOBAHHUS TOMCKOBOHM BBIAAYU: TEKCTOBBIC, CCBHUIOYHBIC, KIIMKOBBIC.
TF-IDF. PageRank.

» Kpurepun xauectBa pamwxkupoBanus: Precision, MAP, AUC, DCG, NDCG, pFound.
» Panrosas kinaccudukamnus, OC-SVM.
* Tlonapnsriii mogaxoxa: RankingSVM, RankNet, LambdaRank.

8. PexoMeHjaTenbHbBIE CUCTEMBL. TeMaTH4YeCcKoe MOJIETMPOBaHHE

PexoMenarenbHbIe CUCTEMBI

. 3amaun  KOJUTADOpAaTHBHOW  (MIBTPALMKM, TPAH3aKIIMOHHBIC JlAHHbIE ¥  Marpuia
CyOBEKTHI—OOBEKTHI.

. Koppemsimonnsie Metoasl user-based, item-based. 3amaua BoccTaHOBICHHS NPOIMYIIEHHBIX
3Ha4YeHuil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

+ JlareHTHBIC METO/IBI HA OCHOBE OM-KiIacTepu3anuu. Anroput™ bpermana.

*  JlareHTHblE METOABI Ha OCHOBE MAaTPUUHBIX pa3jIoKeHUH. MeTon INaBHBIX KOMIIOHEHT JUIsl
paspexxennbix ganHbix (LFM, Latent Factor Model). MeTon cTroxacTuyeckoro rpaJiueHra.



*  HeorpunarenbHble MaTpuuHble pas3iiokeHHs. MeTol depenyroluxcs HauMEHbIINX KBaJpaToB
ALS.

* Mogensb ¢ yuérom HesiBHON nHpopmManun (implicit feedback).

* PexoMeHmanmu ¢ y4éToM JOMOJHUTEIbHBIX NPU3HAKOBBIX TaHHBIX. JIMHEHHAs W KBaJpaTudHas
P J
perpeccuoHHble MoaeiH, libFM.

*  H3mepenue kauecTBa pekomeHmanuii. Mepbl pasHooOpasus (diversity), HOBH3HBI (novelty),
MOKpBITHA (coverage), noraanuBoctu (serendipity).

TemaTuueckoe MOACIINPOBAHUC
° 3a;[aqa TCMATHYCCKOTO MOACIMPOBAHUSA KOJUJICKIIUU TCKCTOBBIX JOKYMCHTOB.

* BeposTHOCTHBIN JATEHTHBIN ceMaHTH4Yeckuii ananu3 PLSA. MeTtox MakcumMyMa mpaBoTIon00ws..
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmenienune upuxie LDA. Meron makcumMyma amoCTEpUOPHON BEPOATHOCTH.
Cryia’xeHHas YaCTOTHAs OLICHKA YCIIOBHON BEPOATHOCTH.

*  HebaitecoBckas muTepnperamust LDA u e€ mpeumyiectBa. PeryisipuzaTopsl paspexuBaHus,
CIIAKUBAHUS, YACTHYHOTO O0Y4EHHS.

. AnouTHBHAS peryispu3alus Temarudeckux wopeneil. PerymspuzoBanusiii EM-amroputm,
TeopeMa 0 cTallMOHapHOH Touke (mpuMeHenue ycnoBuil Kapyma—Kyna—Takkepa).

» Pammonaneueiii EM-anroputm. OnnaitnoBeiid EM-anroputm u ero pacnapaieiiBaHHe.
* MynsTUMOaNBbHAS TEMAaTHYECKasi MOZAEIb.

* Perynsipuzatopsl Ki1acCU(PHUKALUN U PETPECCHH.

* PerymnsipuzaTopsl JeKOppeIrpoOBaHus U 0TOOpa TeM.

* BHyTpeHHME U BHEUIHHE KPUTEPUH KaueCTBA TEMAaTHYECKUX MOJEIIEH.

9. Obyuenue ¢ MOAKpEIIEHUEM

* 3amaua o MHOropykom Oanamte. JKamHbie u sncuioH-kanHble crparerud. Merog UCB (upper
confidence bound). Crparerus Softmax.

» Cpena st SKCIIEPUMEHTOB.

* AnanTuBHBIE CTPaTerHd Ha OCHOBE CKOJB3SIINX CPENHUX. MeTos CpaBHEHUS C MOIKPEIIIICHHEM.
Meron npecneaoBaHusl.

* IlocraHoBKa 3amauu B Cily4ae, KOIJa areHT BIMSET Ha cpedy. LIeHHOCTh COCTOSHMS Cpenbl.
IleHHOCTH ACHCTBUS.

» JKagnsle crparernu MakCMMU3alluy LIEGHHOCTH. YpaBHEHMs ONTUMaJIbHOCTH bemiMaHa.

* Meroa BpeMeHHBIX pasHocTeit TD. Mertoa Q-o0y4eHusl.

. I'paguentnas ontummzanms crpareruu  (policy gradient). CBs3p ¢ MakcuMH3anuen
log-tipaBoniogoOusi.

. [locTanoBka 3amauu NpH HaTUUMKM WHGOpMALMKM O Cpelde B ciaydae BbIOOpa ACHCTBUS.
KoHTekcTHBII MHOTOPYKHIA OaH/THUT.

 JluneitHas perpeccHOHHAs MOJIETb C BEpXHEH noBepuTenbHol orneHkoi LinUCB.

* OueHuBaHNE HOBOW CTPATETUH MO OOJIBIINM UCTOPUYECKUM JTaHHBIM.

10. AkTUBHOE 00yueHHE

» [locraHoBka 3324y MAIIMHHOTO 00y4eHusi. OCHOBHBIE CTpaTeruu: 0TOOP OOBEKTOB U3 BEIOOPKH U
U3 TIOTOKA, CHHTE3 OOBEKTOB.

»  CoMIuTMpoBaHKE IO HEYBEPEHHOCTH. [loueMy akTHBHOE 00yUYCHHE OBICTPEE MACCUBHOTO.

»  CoMmmuupoBaHue 1o Hecornacuio B komutete. CokpallieHrue MPOCTPAHCTBA PEIICHUH.

*  CoMIUTUPOBAHKE IO OKUTACMOMY U3MEHECHHIO MOJICITH.

*  COMIUTUPOBAHKE TIO OKHUIAEMOMY COKPAIICHHIO OIHOKH.

* CunTe3 00BEKTOB MO KPUTECPHUIO COKPAILECHHUS TUCTICPCHH.

* BspemmBanue 10 INIOTHOCTH.

* OllcHUBaHUE KaYeCTBA AKTUBHOTO O0yUYCHHUS.

* Bgeenenue u3ydyammux JCHCTBHN B CTPATETHI0 aKTUBHOTO OOYYCHHMHU. AJITOPUTMBI g-active U
EG-active.

» [lpumeHenue oOyueHHs C MOAKPEILICHUEM JJIsi aKTUBHOTO O00yueHHs. AKTUBHOE TOMIICOHOBCKOE
COMILTUPOBAHUE.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Metons! pacriozHaBanus [ Tekcr] : yue6. mocodue / A. JI. Topenuk, B. A. Ckpunkun .— 4-¢ u3.,
uctp. — M. : Beiciias mkona, 2004 .— 261 c.

3. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. Springer, 2014. — 739 p.
4. Bishop C. M. Pattern Recognition and Machine Learning. — Springer, 2006. — 738 p.

5. MepkoB A. b. PacioznaBanue o0pa3oB. BBeaenue B meTofisl craructudeckoro ooyuenus. 2011. 256
c.

6. MepxkoB A. b. PacniosnaBanue o6pa3zos. [loctpoenue u 00yueHune BeposITHOCTHBIX Mozenei. 2014.
238 c.

7. Koanbo JLIL., Puuapt B. [locTtpoenue cuctem MammHHOrO 00ydeHus Ha si3bike Python. 2016. 302 c.

JomnonHutenbpHas auTeparypa

1. Teopus pacnio3HaBanusi 00pa3oB : CrarucTnyeckue Metoabl [ Tekcer] : yueb. mocodue aiist By30B / A.
A. Haran ; M-Bo BeICII. 1 cpenH. cniell. oopazoBanus PCOCP, Mock. ¢us.-texH. uH-T .— M. : MOTH,
1988 — 84 c. : ui. - 400 3k3.



2. AiiBazsa C. A., bByxmrabep B.M., Enroxos U.C., Memankus JI.JI. Knaccudukanus u cHmkenue
pasmepHocTH. — M. ®duHaHCH 1 cTatucTHKA. 1989.

3. AiiBazsn C. A., Entokos W.C., Memankun JI.JI. McciaegoBanue 3aBucumocteii. — M. @HUHAHCH 1
craructuka. 1985.

4. Augazsn C. A., Mxurapsu B. C. [Ipuknannas cTaTHCTHKA U OCHOBBI SKOHOMETPUKH. — M.:
IOnuTH, 1998.

5. Barun B. H., I'onosuna E. 10., 3aropsiackas A. A, ®omuna M. B. [locTtoBepHbIi 1
MPaBIONOI00HKIN BHIBO/I B MHTEIUIEKTYyaIbHBIX cucTeMax. — M.: ®u3mariurt. 2004,

6. Bamnuk B. H. BoccranoBnenue 3aBucuMocTtei o sMnupuueckuM aanabiM. — M.: Hayka. 1979.
7. Boponros K. B. KoMOuHaTOpHEIH MOAX0 K OlleHKE KauecTBa 00ydaeMbIX aIrOpUTMOB //
Maremarndyeckue BOIpOCkl KHOepHETHKH. http://www.ccas.ru/voron.

8. Tonosko. B. A. Heiiponnsie cetu: o0yuenue, opranuzanus u npumenenne. — M.: UTTPXKP. 2001.
9. 3aropyiixo H. I'. [Ipukiagnpie MeToAbI aHamM3a TaHHBIX U 3HaHWH. — HoBocubupck: UM CO PAH,
1999.

10. 3aropyiixo H. I',, Enxuna B. H., JI6os I. C. AIropuT™Mbl 00Hapy KeHUs SMITUPUIECKHX
3akoHOMepHoCTe. — HoBocubupck: Hayka, 1985.

11. UBaxuenko A. I, FOpauxosckuii 1O. [1. MoxenupoBaHue CIOXHBIX CHCTEM TIO
SKCIIEpPUMEHTAIBHBIM JaHHBIM. — M.: Paauo u cBsi3b, 1987.

12. Kypasnés FO.U. PsazanoB B.B. Censko O.B. PACTIO3BHABAHUE. MaremaTtuueckue METONbI.
IIporpammuas cucrema. IIlpumenenna. — Mocksa: ®asuc, 2006.

13. XKypasnes FO. 1. O6 anrebpanueckoM MoIxo/ie K pEIICHUI0 33134 Paclio3HaBaHUS WIN
knaccuuxanuu // [Ipobnemsr kubepaernku. — 1978. — T. 33. — C. 5-68.

14. Kazannes B. C. 3agaun knaccudukaiuu u ux nporpamMmmaoe obecreuenne. — M. Hayka. 1990.
15. Jloycon Y, Xencon P. UucieHHOE penieHue 3a1a4 METo/1a HauMEeHbIINX KBagpaTtoB. —M. Hayka.
1986.

16. Marnyc 4. P., Karsies I1. K., [lepecenxunii A. A. DxoHOMeTpHKa: HadaJIbHBINA Kypc. M.: [leno.
2004.

17. Carron P.C., bapro O.I. O6y4enne ¢ nogkperieaneM. — bBMHOM, 2011.

18. Xapane B. [Ipuknannas Henapametpuyeckas perpeccus. — M.: Mup. 1993.

19. llypeirun A. M. [lpukiagaas cToxacTuka: poOacTHOCTb, OLIGHUBaHHUE, TPOTHO3. — M. DHUHAHCH U
craructuka. 2000.

20. Burges C. J. C. A tutorial on support vector machines for pattern recognition // Data Mining and
Knowledge Discovery. — 1998. — Vol. 2, no. 2. — Pp. 121-167.
http://citeseer.ist.psu.edu/burges98tutorial.html.

21. Martin J. K. An exact probability metric for decision tree splitting and stopping // Machine
Learning. — 1997. — Vol. 28, no. 2-3. — Pp. 257-291.
http://citeseer.ist.psu.edu/martin97exact.html.

22. Marchand M., Shawe-Taylor J. Learning with the set covering machine // Proc. 18th International
Conf. on Machine Learning. — Morgan Kaufmann, San Francisco, CA, 2001. — Pp. 345-352.
http://citeseer.ist.psu.edu/452556.html.

23. Schapire R. The boosting approach to machine learning: An overview // MSRI Workshop on
Nonlinear Estimation and Classification, Berkeley, CA. — 2001.
http://citeseer.ist.psu.edu/schapire02boosting.html.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSIICHHBII MAIIMHHOMY O0Y4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCA.

3.
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5 %28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1
%86%D0%BE%D0%B2%29



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha zamsaTusax HCTIOJIB3YHOTCA MYHBTHMeﬂHﬁHLIe TCXHOJIOTUH, BKIIFOYAad ACMOHCTpAIUIO HpeSCHTaL{Hﬁ.

B nporiecce camocTosTENbHOM PabOThl 00YYarOLIHXCs TPEIIONAraeTCs UCTIOb30BaHUE TAaKUX
nporpamMmHbIX cpeacT, kak WEKA, IPython Notebook u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TIpUBEJACHO MHHHUMAJIBHO He0oOXoAMMOEe BpeMs s pabOThl CTyJeHTa Haja TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTo MaTepurana (110 KOHCIIEKTaM JICKITUH, Y4eOHO! 1 HaydyHOU TUTepaType);

— TOAITOTOBKY K MPAKTHUECKUM 3aHSATHSAM, BBIMOJHCHHUE NOMAIIHUX TCOPETHUCCKUX M MPAKTHUCSCKHX
3aIaHUM;

— TMOJITOTOBKY K UG GEPEHIIUIPOBAHHOMY 3a4ETYy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: K.B. Bnacos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3HaeT W CcHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
HAy4HbIC 3HAHWS M HOBBbIC HAayYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
TEXHUKH

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKH M CHOCOOCH MX

OIIK-2 Nmeet npeacrapieHne 00 aKTyaaIbHBIX
npo0OiemMax HayKH U TEXHUKH B 00macTi
MH()OPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

NPUMEHATh MpPH PEHIeHWH 3aJad  [podeCcCHOHATBHOMN
JEATEIIbHOCTH
OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh

I/ICCJ'IG,I[OBaHI/Iﬁ B o0macTu I/IH(l)OpMaTI/IKI/I 1 BEIYHUCIUTCIILHON
TEXHUKHU 1 UX MMPAKTUICCKYIO 3HAYUMOCTDb

OIIK-2.1 NmeeT npeacTaBiIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKod obmactu cBoei
npoecCuoHaTbHON e TEHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

[IK-2.1 3nHaeT OCHOBBI  Hay4YHO-HCCIIEIOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (GMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX HCCIICOBAaHMI M HABBIKAMHU HX
MPOBEICHUS

[IK-2.2 YMeeT mpUMEHSAThH MONyYEeHHbIC 3HAHUS B OONACTH
(yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUU MH(OpMAIMH U

pelarhb CTaHJapTHbIE 3a1a4un B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT

HAyYHO-HCCIIEZIOBATENILCKON  JIGATENIBHOCTH B 00NacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uuppoBoil 00pabOTKH CHUTHAJIOB, HWCIOJIB30BAaHUSI CETH
Wurepner, AQHHOTUPOBAHUS, pedepupoBaHus,
OoubnmorpaduyecKkoro MoMcKa, OMBIT PabOTHl C HAyYHBIMU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, INCbMEHHOIO U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) Xapakrepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeleHUS HAy4YHOH [UCKYCCHH U
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX ~TEXHOJIOTHM, 3aJaBaTh BONPOCHl |
OTBEYaThb HAa IIOCTABJICHHBIE BOINPOCH MO TEME HAy4YHOH]
paboThI

[IK-3.3 Mmeer mpakTUHYEeCKUW OMBIT y4acTUS B HAyUYHBIX
CTyICHYECKUX KOH(QEpPEHIHMAX, OYHBIX, BHPTYaJIbHBIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA




IMK-1.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOW pPadOTHI,
Merogsl cOopa W aHanmM3a TONYYSHHOTO MaTepHala,
CIOCOOBI apryMEHTAllMU; BIAJEET HAaBBIKAMU MOATOTOBKH
Hay4YHbIX  0030poB,  myOnukauuid,  pedepatoB u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTu Mpo(heCCUOHATBHOMN IEATEILHOCTH

[IK-1.2 YMmeer pemarb Hay4dHbIE 3aJa4d C TOHUMAHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BepuUKAIUH MOJENIeH
HIPOrpaMMHOTO 00ecHeyeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 HMmeer mnpakTUYeCKHi ONBIT BBICTYIJIEHUH |
HAyYHOW apryMEHTAIlMH MPHU aHalu3e OObeKTa HaydHOW U
npo¢ecCHOHANBHON e TeNbHOCTH

2. Iloka3zare/i OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus JUCIUIUIMHBI «MalmHHOEe 00yUYeHHe» 00yUaroHiCs JOKCH:

3HATb:

- OCHOBHBIE NIPUHIMIIEI U TPOOIEMATUKY TEOPUU 0OYUIEHHUS MAIlUH;
- OCHOBHBIE METO/bI U AJITOPUTMBI PEIICHNUs 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJOB U aJTOPUTMOB;
- Kiaccu(puKaH, KJacTepu3allu U PerpecCHu.
yMeTh:
- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3Aa IaHHbIX;
- ACINOJIB30BATh METOBI OOYUEHUS 110 IpeLeleHTaM Ul PeICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M 3PPEKTUBHOCTH MOTYUEHHBIX PEIICHHH.
BJIaJeTh:
- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHMUS;
[JHaBBIKAMH CaMOCTOSITEJIbHON pabOTHI IPU PELICHUH TUIIOBBIX 33]1a4;
[JKyJIbTypO#l TIOCTAaHOBKU U MOJEIMPOBAHUS IPAKTUUECKH 3HAUUMBIX 3a/1a4;
[JHaBBIKAaMH TEOPETHUYECKOTO aHaJIM3a PeabHbIX 33/1a4, PEIaeMbIX C IOMOIIBIO AITOPUTMOB O0y4EHUS
10 IIpeLEACHTaM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1. 3anucars o61Iyr0 GopMyny OaiiecOBCKOTO Kilaccudukaropa (Hajo MOMHHTE (GOpMYITY).
2. Kakue BBI 3HAETE TPH MOJX0AA K BOCCTAHOBJICHUIO TUNIOTHOCTH PACIIPEEIICHUS 110 BBIOOPKE?
3. Yo Takoe HauBHBIN 0alleCOBCKHUI KiacCH(PHUKATOP?

4. Yrto Takoe oneHka mioTHoctu [lap3ena-Posen6Onarra (Hamo momHHTH ¢opmyiy). Beimucars
(bopmMyity anroputMma KiacCu(pHUKaul B METOJIC TAp3EHOBCKOTO OKHA.

5. Ha uto Biauser IIMprUHA OKHA, 4 Ha 4YTO BUJ AApa B MCTOAC MMAP3CHOBCKOI'O OKHa?

6. MHoroMepHoe HOpMallbHOE pachpeesieHre (Hago NOMHUTH (opmyny). BriBectu Qopmymiy
KBaJpaTUYHOTO TUCKPUMMHAHTA. [Ipy KakoM yCIOBUHM OH CTAHOBUTCS JIMHEHHBIM?

7. Ha xakux npeanojoKeHUsIX 0COBaH JUHEHHBIN AUCKpUMHUHAHT Duriepa?

8. Uro Takoe «mpobiema MyIbTHKOIIMHEAPHOCTHY, B KaKMX 3a7a4ax M IPH HCIIOIb30BAaHHM KAKHX
aNropuTMOB OHa Bo3HUKaeT? Kakue ecTb moaxosl K €€ permeHuo?

9. Uto Takoe «cMech pactupeelieHui» (Hajao MOMHHATE (hopmyiry)?

10. YUro takoe EM-anropurm, kakoBa ero ocHoBHas upuesi? Kakas 3amaua pemaercs na E-mare, Ha
M-mare? KakoB BEpOSITHOCTHBIN CMBICH CKPBITBIX TIEPEMEHHBIX ?

11. [MocnenoBarenbHOE T0OaBIEHNE KOMIIOHEHT B EM-anropurMe, OCHOBHAsSI UJiesl ITOPUTMA.

12. Yrto takoe croxactuueckuit EM-anroputm, kakoBa ocHOBHasg ujaes? B uém ero mpemmyiiecTBo
(xaxoit HegocTaTok crangaptHoro EM-anroputma oH yctpaHsier)?

13. Uro Takoe ceTh paanaIbHBIX 0a3UCHBIX QYHKLINN?
14. Yro takoe «BBIOpOCH»? Kak ocymectsisiercs GuibsTpanns BEIOPOCOB?

15. Yro Takoe 000OIMIEHHBIN anropuT™ Kiaccudukauuu (Haxo moMHUThH Gopmyny)? Kakue Bbl 3HaeTe
YacTHbIE CiTydan?




16. Kak onpezensieTcst MOHSITHAE OTCTYNa B METPUUYECKUX aITOPUTMaX KIIacCH(HUKAINN?
17. Yto Takoe OKHO IEpPEMEHHOM IUPHUHBI, B KAKUX CIIy4asX €ro CTOMT UCIIOJIb30BaTh?

18. Uro Takoe MeTox MmoTeHIMANbHBIX QyHKIUI? Uaes anroputma Hactpoiiku. CpaBHHUTE C METOJOM
paanaibHBIX 0a3UCHBIX QYHKLIUH.

19. 3auem Hy>keH O0TOOp OMOPHBIX OOBEKTOB B METPUUECKHX AJITOPUTMax Kilaccu(pukauu?

20. OcuoBnas ugest anropurma CTOJIII.

21. YUro takoe pyHKIMS KOHKYpeHTHOTo cxonctBa? OcHoBHas uaes anroputma FRiS-CTOJIIL.

22. IlpuBeanurte mpuMep METPUUECKOTO AITOPUTMa KiacCU(PUKaLNU, KOTOPI OTHOBPEMEHHO SIBIISIETCS
0alieCOBCKUM KJIACCU(PUKATOPOM.

23. IlpuBeauTe MpUMeEp METPUUECKOTO aJrOpUTMa KiIacCU()UKAIMK, KOTOPBIH OJHOBPEMEHHO SIBIISETCS
JIMHEHHBIM KJIACCH(PHUKATOPOM.

24. Yro takoe mozaens MakKamnoka-IIurrca (Hamgo moMHUTE hopmymy)?

25. MeTtoJ CTOXacTHYECKOro IpaiueHTa. Pacnucars rpaleHTHBIN MIar AJis KBaJpaTUYHOW (yHKUIUH
MOTEPh U CUTMOUTHON (DYHKITUM aKTHBAIIH.

26. Henocrarku merona SG 1 kak ¢ HUMU 00pOThCs?

27. Yto Takoe nuHENHHBIN aganTuBHbINA aneMeHT ADALINE?

28. Urto Takoe mpasuiio X360a?

29. Yto Takoe «COKpalieHue BeCOB»?

30. OGocHOBaHME JIOTHCTHYECKOW perpeccuu (OCHOBHAsh TeopeMa), OCHOBHbIE TOCBUIKH (3) o
cnenctus (2). Kak BeIpaXkaeTcst anilocTepruopHasi BEPOSATHOCTH KJIACCOB (HaI0 TOMHUTE (hOPMYITY).

31. Kak BoIpaxaercs ()yHKUMS NOTEPD B JIOTUCTHUECKON perpeccuu (Haa0 IOMHHUTH (OpMYITY).

32. JIBe MOTHBAaLlMU W MOCTAHOBKA 3aJa4ll METOJA OIMOPHBIX BEKTOPOB. YMETh BBIBECTH IOCTAHOBKY
3agaun SVM (pekoMeH ryeTcsi HOMHHUTh (JOPMYITy IOCTAHOBKH 3a]1a4H ).

33. Kakas ¢yHknus mnorepb ucmnonsdyercs B SVM? B noructuueckorr perpeccun? Kakme emé
¢byHkuuu noteps Bel 3HaeTe?

34. Yro takoe siapo B SVM? 3auem BBoasaTcs siapa? Jrobast mu GpyHKIHS MOKET OBITh sIIpOM?

35. Kakoe s1po mopoxaaeT noJuMHaIbHBIE pa3Aessione HOBEPXHOCTH?

36. Uro takoe ROC-kpuBasi, kak oHa onpeaeisierca? Kak ona 3eKTUBHO BBIYHCTSETCS?

37. B kakux ajropuTMax KiIacCH(UKAIMU MOKHO Y3HAaTh HE TOJBKO KJIACCOBYIO NMPHHAIIECKHOCTD
KJaccupuuupyemMoro oobeKTa, HO U BEPOSITHOCTD TOTO, YTO AAHHBIA 00BEKT NPUHAMICKUT KOKIOMY U3
KJ1accoB?

38. KakoB BepOsATHOCTHBIH cMbICH peryispusanun? Kakue Tumsl perynspusatopoB Bri 3Haere?

39. Uro Takoe NpUHLIMI MaKCHMyMa COBMECTHOTO IIPAaBAOMNON00MS AJaHHBIX M MOJENU (HaJI0 TOMHUTb
bopmyiy)?

40. Yo Takoe saepHOE CryiakuBaHue?

41. Yrto ecTh 00IIEro MEXTy SIIPOM B HEMTApaMEeTPUUIECKON perpeccuu u siupom SVM?

42. Ha 9ro BiusieT LIMpUHA OKHA, & Ha YTO BHUJ SApa B HEMIapaMeTPUUYECKOH perpeccun?

43. Uto Takoe OKHA MEPEeMEHHON IIMPUHBI, U 3a4€M OHU HYKHBI?

44. Yto Takoe «BBIOpoCH»? Kak ocymectBusercss (uibTpanusi BEIOPOCOB B HemapamMeTPHUUECKON
perpeccun?

45. IlocTaHoBKa 3a7a4y MHOTOMEPHOM JIMHEWHOW perpeccuy. MaTpu4Has 3a11ch.

46. Yto Takoe cuHTYyIsIpHOe paznoxeHue? Kak oHO HUcmonb3yeTcst As penieHus 3a1a4i HauMEHbIITUX
KBaJpaToB?

47. Yto Takoe «mnpobieMa MyJIbTUKOJUIMHEAPHOCTHY B 3ajjadaX MHOTOMEPHOW JMHEHHOU perpeccuu?
Kakwue ects Tpu mogxona x e€ ycTpaHEHHIO?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAa4H ,I[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4cTa:

1. 3ammcars obmIyro Gopmyiry 6atiecoBckoro Kiraccudukaropa (Haio IOMHUTE GOPMYITY).
2. Kakwue BbI 3Ha€TE TPH MOAX0/1a K BOCCTAHOBJICHHIO TUIOTHOCTH PACIIPENCIICHUS 110 BEIOOPKE?
3. Uro Takoe HaMBHBIN OaiieCOBCKUI Kiaccudukarop?

4. Yrto Takoe oneHka miotHoctu Ilapzena-Poszen6Onarra (Hamo momuHMTH ¢opmyiy). Beimucars
bopmMyity anropurma Kiaccu(pHUKalul B METOJIe Tap3€HOBCKOTO OKHA.



5. Ha 4dro BrnuseT mmMpuHa OKHa, a Ha YTO BHUJ SApa B METOJIE ap3€HOBCKOTO OKHA?

6. MHoroMepHOe HOpMallbHOE pacmpezenieHre (Haao MOMHUTH (opmyny). BwiBectn dopmyny
KBaJpaTUYHOTO TUCKPUMHHAHTA. [Ipr KakoM yCJIOBUHM OH CTAHOBHTCS JIMHEHHBIM?

7. Ha kakux npennooKeHusIX 0COBaH JIMHEHHBIN nuckpuMuHaHT Puiepa?

8. Urto Takoe «mpobiemMa MyJIBTHKOJUIMHEAPHOCTH», B KaKUX 3a/a4ax U MPH HCIIOJIb30BAaHUH KaKuX
aJIrOpuTMOB OHa Bo3HUKaeT? Kakue ecTh Moaxo/ibl K €€ pereHuro?

9. Uro Takoe «cMech pacrpeneneHuiny (Ha1o MOMHUTE GopMyiy)?

10. Yto takoe EM-anroputm™m, kakoBa ero ocHoBHas upes? Kakag 3amada pemaerca Ha E-miare, Ha
M-mare? KakoB BEpOSTHOCTHBIH CMBICI CKPBITBIX TIEPEMEHHBIX ?

11. HOCJ’IGILOBB,TGJ'IBHOC ILO6aBJ'IeHI/Ie KOMIIOHCHT B EM—aJ’IFOpI/ITMe, OCHOBHasd UACA aJiIroOpUuT™Ma.

12. Yrto Takoe croxactuueckuii EM-amroputm, kakoBa OCHOBHas wujes? B u€m ero mpemmyiiecTBo
(xakoii HegocTaTok crannaprHoro EM-anroputMa oH ycTpanser)?

13. Uro Takoe ceTh pajuaibHbIX 0a3UCHBIX (YHKIIAN?
14. Yro Takoe «BBIOpOCH»? Kak ocymiecTBusieTcst QUiabTpanus BIOPOCOB?

15. Yro Takoe 0000mEHHBIN anropuT™ Kiaccudukanuu (Hamo moMHUTH Gopmyny)? Kakue BbI 3HaeTe
YaCTHBIC CITydaun?

16. Kak onpeznensieTcst MOHITHE OTCTYIa B METPUUYECKUX AJITOPUTMAaX KilacCH(pHUKann?

17. YUro Takoe OKHO IEPEMEHHOH IIUPUHBI, B KAKUX CIIy4asX €ro CTOMT UCIOIb30BaTh?

18. Uro Takoe MeTox moTeHUMaNbHBIX QyHKIUI? Waes anroputma Hactpoiiku. CpaBHUTE C METOJOM
paauaibHBIX 0a3UCHBIX QYHKIIWH.

19. 3auem HykeH O0TOOp OMOPHBIX OOBEKTOB B METPUUECKHX AJITOPUTMAaX Kiaccu(uKaum?

20. Ocunosnas unes anroputma CTOJIII.

21. Uro takoe QyHKIHS KOHKYpeHTHOTo cxoncTBa? OcHoBHas uaes anroputma FRiS-CTOJIII.

22. IlpuBeauTe MpUMeEp METPUUECKOTO aJrOpUTMa KJIacCU()UKAIMK, KOTOPBIN OAHOBPEMEHHO SIBISETCS
0ailieCOBCKUM KJIACCU(PUKATOPOM.

23. IIpuBeanTe MpUMEP METPUIECKOTO alTOPUTMA KJIACCH(UKAIIMU, KOTOPBIH OTHOBPEMEHHO SIBIISIETCS
JUHEHHBIM KJIACCH(PHUKATOPOM.

24. Yro takoe monenb MakKamnoka-ITutrca (Hamo moMHUTE popmymy)?

25. MeTtoJ CTOXacCTHYECKOTO TpajreHTa. Pacnucarh TpaJiIneHTHBIN Iar AJis KBaJIpaTHYHOW (QYHKIUH
MOTEPb U CUTMOUIHON (PYHKIIUM aKTUBALMH.

26. Henocrarku metona SG u Kak ¢ HUMH OOpOTHCSI?

27. YUto Taxkoe JUHENHBIA aganTuBHbIi diaeMeHT ADALINE?
28. Uro Takoe mnpasBuiio X360a?

29. Uto Takoe «COKpalleHHe BECOBY?

30. OGocHOBaHME JOTHCTHYECKOW perpeccud (OCHOBHAs TeEOpeMa), OCHOBHBIE NOCBUIKH (3)
cieactBus (2). Kak BepaxaeTcs anocTepuopHasi BEpOSATHOCTD KIAccoB (HaZ0 TOMHHUTE (OpMYITy).

31. Kak Boipaxaetcs (DyHKIIHS OTEPh B JIOTUCTHYECKOW perpeccuu (Haa0 TOMHHUTE (OpMYITY).

32. JIBe MOTHMBAaIMM U MOCTAaHOBKA 337a4d METOJAa OHNOPHBIX BEKTOPOB. YMETh BBIBECTH HOCTaHOBKY
3agaun SVM (pexoMeHtyeTcsi HOMHHUTD (POPMYITy TOCTAHOBKU 3aa4H).

33. Kakas ¢yHkuus mnorepp ucnonsdyercs B SVM? B noructuueckoir perpeccun? Kakue emé
¢byHkuu noteps Bei 3HaeTe?

34. Yro takoe siapo B SVM? 3auem BBoasaTcs siapa? Jlrobast mu QyHKIHSI MOXKET OBITh sLIPOM?

35. Kakoe a/1po mopokKaaeT MOJIMMHUAIIbHBIE Pa3eaioliie MOBEPXHOCTH?

36. Uro takoe ROC-kpuBas, kak oHa onpeaensierca? Kak oHa 3))eKTHBHO BBIYHCTSETCS?

37. B Kakux ajaropuTMax Kiaccu(UKAIMH MOXHO y3HATh HE TOJBKO KJIACCOBYIO MPUHAIICKHOCTH
KJIaCCU(PHUIIUPYEMOTro 00bEKTa, HO U BEPOSTHOCTD TOTO, UTO JaHHBIH 00BEKT MPHHAMICIKUT KKIOMY U3
KJIACCOB?

38. KaxoB BepoATHOCTHBIH cMbICH peryisipuzanun? Kakue Tunsl peryaspuszaropos Bel 3HaeTe?

39. Yro Takoe MpUHLMI MAaKCUMyMa COBMECTHOTO MPAaBAONOA0ONS JaHHBIX U MOJEIH (HaJ0 IIOMHHUTH
opmyry)?

40. Yro Takoe siiepHOE CTIaKUBaHHe?

41. Yrto ectpb 00I1I€TO MEXKIY SAPOM B HelMapaMeTPHUECKON perpeccuu u siapom SVM?

42. Ha 4ro BIMsET MMpPUHA OKHA, @ HA YTO BUJ SApa B HETIApaMeTPUUYECKOM perpeccuun?

43. Yrto Takoe OKHA NMEPEMEHHON MIUPUHBI, U 3a4€M OHU HYKHBI?

44. Yto Takoe «BBIOpoCH»? Kak ocymectBisercs (uibTpanusi BHIOPOCOB B HemapamMeTpUUECKOH
perpeccun?



45. IlocTaHoBKa 3a7a4i MHOTOMEPHOM JIMHEWHOW perpeccuy. MaTpuiHas 3almch.

46. Yto Takoe cuHTyIsgpHOe paznoxeHue? Kak oHO HUcmonb3yeTcst As penieHus 3a1a4i HauMEHbIITUX
KBaJpaToB?

47. Yto Takoe «mpobieMa MyJIbTUKOJUIMHEAPHOCTH» B 3ajadaX MHOTOMEPHOW JMHEHHOU perpeccuu?
Kakwue ects Tpu mogxona x e€ ycTpaHEHHIO?

48. CpaBHUTH TPEOHEBYIO pErpeccHi0 M j1acco. B Kakux 3ajadax MpeArnouTHTEIbHEE WCIONb30BaTh
nacco?

49. Kakyio mpobneMy pemaer METOI IIaBHBIX KOMIIOHEHT B MHOTOMEpPHOW JIMHEHHOH perpeccuu?
3anucaTh MaTPUYHYIO IOCTAHOBKY 33341 JJI METO/a [JIABHBIX KOMIIOHEHT.

50. Kak cBectu 3amady MHOTOMEpPHOW HEIMHEWHON perpeccuy K IOCIEI0BaTebHOCTH JIMHEHHBIX
3amay”?

[Ipumeps! 3aga4

1. 3amana 1eHa OTKa3a oT Kiaccupukanuu. Beimucars MomuduuupoBanHyo GpopMyity OaifecoBCKOro
Kiaccuduraropa.

2. BoiBecTu GopMyity TMHEHHOTO AUCKPUMUHAHTA JUIS CITy4ast HE3aBUCUMBIX IIPU3HAKOB.

3. BoBectn dopmyny HamBHOTO GaliecoBCKOTO KiaccudukaTopa sl ciydas OMHAPHBIX MPHU3HAKOB
(mokazark, 9TO OH JIMHECH).

4. BwBectn (opMylly TpaJHMeHTHOTO IIara B METOJE JIOTUCTUYECKOH pPerpeccud Ui 3ajaqu
knaccuduranuu ¢ qByms kaccamu. CpaBHUTH € TipaBUiioM X300a.

5. BwiBectu dopmyny HenapameTpuieckoit perpeccun Hanapas-Barcona.

6. BeiBectu ¢Gopmylly peryaspU30BaHHOTO PEIICHHs 3a/add MHOTOMEpPHOW JIMHEHHOU perpeccuu
4yepe3 CUHTYISIPHOE Pa3IoKeHHE.

7. BpIBecTH TpaJlMeHTHBIN METOI 00yYEHUS B JJOTUCTHICCKON PEerpeCcCHH.

buier 1
1. Kak npucniocoduts EM-anroputm Juist penieHns 3a/1a4u ¢ YaCTHYHBIM 00ydeHueM?
2. Kakwue crmoco0sl peieHus 3ajja4u ¢ YaCTUIHBIM 00ydeHreM Bri 3HaeTe?

Buier 2

1. ITouemy 3ama4M ¢ 4aCTUYHBIM OOYYEHHEM BBIICNICHBI B OTHAeNbHBIN Kiacc? [IpuBenure npumepsl,
KOTIa METOBI KJIaCCU(HUKALNY U KJIACTePH3ALUH TAl0T HEaJCKBaTHOE PEHICHUE 337a4i C YaCTHYHBIM
oOy4eHueMm.

2. Kak nmpucnocoOuth rpagoBbie aqrOpUTMbl KIACTEPH3ALUU ISl PEIICHUs 3aJa4d C YaCTHYHBIM
oOyueHuem?

burner 3
1. Kak ycTpoena camooranusyromasicsi kapra Koxonenea?
2. Kaxk unrepnperupyrorcs kaptel Koxonena?

buner 4
1. Kaxo#t pyHKIIMOHAT KauecTBa ONTUMH3HpYeTcs ceTbio KoxoneHna? (MOMHUTH POpMyITy)

2. B dyem ommums mpaBui MATKOM M KECTKOM KOHKypeHuuH? B uéMm mpeumymiectBa MSTKon
KOHKYpEHITUHU?

Kpurepuu onienupanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.



Ouenka ommM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Ouenka ommyHO 8§ OayuIoB - BBICTaBIIIETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, NIyOOKHE 3HaHMs y4eOHOH NMPOrpaMMbl JUCLUUILIMHBL U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka XopoIo 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITH IIOJyYEHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BHICTABISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OreHka XOpoIo 5 6ayuioB - BHICTABIISCTCS CTY/ICHTY, €CJIH OH B OCHOBHOM 3HAEeT MaTrepHall, IPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHMS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oamia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJIOBIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

HpI/IMep JUIA OK3aMCHAILlMOHHOI'O Ounera u3 TPEX BOIIPOCOB:

1. Pemaromuie CIUCKW: MPUHIUI PaOOTHI, CXeMa aJIrOpuTMa MOCTPOCHHUS 10 O0ydJaromiei BhIOOpKe,
CTpaTeruu BEIOOpA KIacCcOB MpH MocTpoeHun. [IpuMepsl 3a/1a4, He peniacMbIX PEeIaroIIiMHU CIIUCKAMHU.
2. Mertoxa omopHBIX BEKTOpOB. ONTHUMH3AIMOHHAS 33ja4a C OTPAaHMUYCHHUSIMU B BHJIE HEPABCHCTB M
oe3ycnosHas. Omopaeie BekTophl. Kerneltrick. Onruvmsanonnas 3amada B S3VM u SVR.

3. Jloructuueckas perpeccus. [IpuHIMn MakcuMyma mpaBAononodus u jorapupmMudeckas QyHKIUS
norepb. MeToJ] cTOXacTU4eCKOro TpaJIueHTa B IOTUCTUIECKON PETPECCHH.

3a mepBoe 3afaHue CTyAeHT monyyaet ot 0 mo 4 6amioB, 3a Bropoe u Tperbe — oT 0 1o 3 OamioB 3a
Ka)X[J0€ B 3aBUCHUMOCTH OT ITOJHOTBHI IPEACTaBICHHOro oTBeTa (pemreHus). KommuecTBo HaOpaHHBIX
0aJIoB OoIpeessAeT OLUCHKY 33 DK3aMEH:

Onenka Habpannsie Oasl

ommyHo (10) 6onee 9

omINYHO (9) oT 8 10 9 BKIIFOYUTEIBHO

xoporio (8) 0T 7 110 8 BKIFOUUTEITLHO

xoporio (7) 0T 6 110 7 BKIFOYUTEITHLHO

xoporto (6) 0T 5 110 6 BKITFOYUTEITLHO
YIIOBJIETBOPHUTEIHHO (5) 0T 4 710 5 BKIIIOUUTEIBHO
YIIOBJIETBOPHUTEIHHO (4) 0T 3 710 4 BKIIIOUUTEIBHO
YIIOBJIETBOPHUTEIHHO (3) 0T 2 710 3 BKIIFOUUTEIBHO

HEYJIOBJICTBOPUTEIBHO (2) OT 1 10 2 BKIIIOUUTENBHO



HeynosneTBopuTenbHO (1) He Gonee 1

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

Bo Bpems mnpoBenmenuss — audQepeHIMPOBaHHOTO 3auyera oOydyarommecs MOTYT IOJIb30BaThCs
NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPON, BBIYMCIMUTEIBHON TEXHUKOM,
KOoHCcIiekTaMH Jiekuuid. uddepeHunpoBaHHBIA 3a4eT MOXKET HPOBOAUTHCA IO WTOraM TEKyIIeh
YCIEBAEMOCTH M Clauu 3aJaHuil WM IIyTeM OpraHMu3alldd CHELHUaJbHOIO OIpoca, MPOBOAKUMOIO B
yCcTHOM (popme.



