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 AMCIMILINHE: MammnHoe 00yueHne
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

dusTex-1IKosa aBUAIIMOHHBIX U IIU(PPOBBIX TEXHOIOTUH
kadeapa TEXHOJIOT U MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 1
KBaJIMpUKALS: MarucTp

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

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: K.B. Bnacos

ITporpamma oGcCysxaeHa Ha 3aceJaHny Kadepbl TEXHOIOTUI TPOSKTUPOBAHUS CIIOKHBIX TEXHHUECKUX CHUCTEM
08.08.2023



AHHOTANMA
Ilens AUCUMIUTUHBL:

- copMHpOBaTh TEOPETUYECKHE W IPAKTHUECKUE 3HAHUSA B 001acTH OOy4YeHHs MAIllUH, COBPEMEHHBIX
METOJOB BOCCTAHOBJICHUS 3aBUCHUMOCTEH I10 JMIMPUYECKHM JAHHBIM, BKJIIOUYAs JUCKPUMUHAHTHBIN,
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;
OCHOBHbBIE 00JIACTH MPUMEHEHUS TUX METOJIOB H 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,;

HABBIKAMH CaMOCTOSITEILHOM pabOoThI IPH PEIlICHUH TUTIOBBIX 33734,
KyJIBTYpOY MOCTAHOBKH M MOZAEINPOBAHUSA MPAKTUUECKH 3HAUNMBIX 3a/1a4;

HABBIKAMH TEOPETUYECKOTO aHalM3a PEIbHBIX 331, PEIIacMbIX C ITOMOIIBI0 AITOPUTMOB OOy4YEHHS MO
MpELEACHTaM.

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. [IpornozupoBanue BpeMeHHBIX panoB. Kputepuum BbIOOpa Momesned M METOIbI
0TOOpAa MPU3HAKOB

5. baiiecoBckas knmaccuduKkanus U oleHUBaHuE ToTHOCTH. Kiacrepuzanus u yactuuHoe oOydenue. [louck
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. Heitponnsie cetu [Tekcr] : OOydeHue, opraHu3aius U NpuMeHeHue : y4ed. mocobue mis By3oB / B. A.
T'onosko .— M. : UTTP2KP, 2001 .— 256 c.

2. Metonb! pacnio3naBanust [Tekcr] : yue6. mocobue / A. JI. Topenuk, B. A. Ckpunkun .— 4-e u3f., ucnp. —
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 : Craructuueckue meTonbl [Tekcr] : y4ued. mocobue mist By3oB / A. A.
Haran ; M-Bo BeIcHI. U cpenH. cren. oopazoBanust PCOCP, Mock. ¢us.-texH. ua-1 .— M. : MOTU, 1988 .—
84 c.: . - 400 k3.

2. Aiazsa C. A., byxmrabep B.M., EntokoB U.C., Memankun JI.J|. Kinaccudukanus u cHmkeHUE
pasmepHocT. — M. ®uHaHch 1 cTaTucTHKa. 1989.

3. AiBazsa C. A., EniokoB N.C., Memankun JI.JZI. McciaegoBanne 3aBucumocteil. — M. DHUHAHCH U
craructuka. 1985.

4. AiuBazan C. A., Mxurapsua B. C. llpuknagnHas cTaTUCTUKAa U OCHOBBI KOHOMETpuKU. — M.: FOHUTH,
1998.

5. Barmu B. H., Tonosuna E. 0., 3aropsackas A. A, ®omuna M. B. JloctoBepHbIi U MpaBIomo1o0HbIH
BBIBOJI B MHTEIJIEKTYaJIbHBIX cUcTeMax. — M.: @usmatinut. 2004.

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

7. Boponmnos K. B. KomOuHaTOpHBIN MOIXO K OIEHKE KauecTBa 00ydaeMbIX aTOpUTMOB // MaTemarndeckue
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. 3aropyiiko H. I., Enxuna B. H., JI6os I'. C. AlropuTMsl 00Hapy»KeHHs SMIUPUUECKUX 3aKOHOMEPHOCTEHA.
— HoBocubupck: Hayka, 1985.

11. UBaxuenko A. I, FOpauxoBckuii }O. II. MonenupoBanue CIOXKHBIX CHUCTEM IO 3KCIIEPHUMEHTAIbHBIM
JaHHbIM. — M.: Pagmo u cBs3b, 1987.

12. Kypasnés [O.M. PsazanoB B.B. Cenmbko O.B. PACIIOBHABAHUWE. Maremarnueckue MeTOABI.
IIporpammuas cucrema. Ilpumenenna. — Mocksa: ®asuc, 2006.

13. XKypasnes 0. U. O0 anrebpanyueckoM NOAX0AE K PEIICHUIO 3a7ad paclO3HABaHUs WU Kiaccupukanuu //
[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. Wyperua A. M. Tlpuknagnas croxacTuka: poOacTHOCTb, OICHWBaHHWE, MPOrHO3. — 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

- copMHUpPOBaTH TEOPETUUECKHE U MIPAKTHUECKUE 3HAHUSA B 001aCTH 00y4eHHsI MAIlIMH, COBPEMEHHBIX
METOJIOB BOCCTAHOBJIEHHS 3aBUCUMOCTEH IO AMIMPHYECKUM IaHHBIM, BKIIOYAsl JUCKPUMHUHAHTHBIN,
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 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/bTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSATENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-4 Crioco6eH ycrenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX alPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH MpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX

TAATAAMM ) D TIDANATITITATI TTIAATAIATITATT NATArTTT

[IK-3.1 IloHumaer mnpuHOMUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

YMETb:

- OCHOBHBIE NPHHIIHIIEI U POOJIEMATHKY TEOPUU O0OYUYECHUS MaIllnH;

- OCHOBHBIE METO/IbI ¥ AJITOPUTMBI PEIICHHS 33/1a4 00yUeHHUS 110 MPELEACHTaM;
- OCHOBHBIE 00JIACTH MPUMEHEHHS ITUX METOJIOB U aJTOPUTMOB;

- KJIaccu(UKalNy, KIAaCTEPU3aIMN U PETPECCHH.

- popMaI30BaTh TOCTAHOBKY MPUKIIAAHBIX 33134 aHAIN3a JaHHbBIX;

- HCTIONIb30BaTh METOABI 00YUEHUS 1O Mpele/IeHTaM ISl PelIeHUsI TPAKTHUYECKUX 3a/1a4;
- OIIEHUBATh TOYHOCTH ¥ 3(P(PEKTHBHOCTH MMOTYICHHBIX PEIICHUN.

BJIAJIETh:

- OCHOBHBIMH MOHATUSAMH TEOPUU MALTMHHOTO O0yUYCHHUS;

HaBBIKAMH CaMOCTOSITEIbHON pabOThl IPU PEIICHUH TUIIOBBIX 3a/1a4;

KyJBTYypOi TOCTAHOBKM M MOJEIMPOBAHUS MPAKTHUECKU 3HAYUMBIX 3a]1a4;

HaBBIKAMH TEOPETHYECKOTO aHAJIM3a PEaIbHBIX 3a/1a4, PEIIaeMBbIX C TIOMOILBIO AJITOPUTMOB 00YUEHUS

10 IpCucACHTaAM.

4. Coep:xanue TUCUMILIUHBI (MOIYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcHOBHBIE ~ TOHATUSI M NPUMEPHI 4 5
MPUKJIaIHBIX 33714
) Jlornueckne MeToabl KiacCH(UKALNU. 4 5
I'panuentHbie MeToOnBI 00yUEHHUS
3 Meron OTIOPHBIX BEKTOPOB. 4 5
MHoromMepHas JMHEHHas1 perpeccus
Henuneiinas perpeccusi.
4 [Iporao3upoBaHre BpPEMEHHBIX PSAOB. 4 5
Kpurepun BbpIOOpa MoOneneil M MeTOAbI
0TOOpa MPU3HAKOB
BatiecoBckas KJTaccuuKanms u
5 OlLleHMBaHME I0THOCTU. KitacTepusanus ’ 5
u  yactuyHoe  oOyuenuwe.  [lomck
acCOLMATUBHBIX MPaBUII
6 Heiiponnbsle cetu. HeliponHble cetn ’ 15
1yOOKOTro 00y4eHus
OBpHUCTUYECKHE, CTOXaCTHYECKUE,
7 HEJIMHEWHBIE KOMITO3ULIUU 2 5
PanmxxupoBanne
3 PexomeHnpatenbHbIe CHCTEMBI. 4 5
TemaTnueckoe MOAETUPOBAHKE
9 OO0y4eHne ¢ TOKPETUICHHEM 2 5
10 |AktuBHOE 0OyueHHe 2 5
Hroro yacos 30 60




[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 2 (Becennuit)

1. OCHOBHEIC TTOHSATHS U OpUMCEPBI NPUKITAHBIX 3a/1a4

* IlocranoBka 3aaa4 O6y‘IGHI/I$I o mpeucacHTam. OOBEKTHI U IIPU3HAKH. Tune mkam: 6I/IHapHI:Ie,
HOMHHAJIbHBIC, MTOPAAKOBBIC, KOJIMYCCTBCHHBIC.

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

*  OCHOBHBIC TIOHATHS: MOJEIb AJTOPUTMOB, METON OOy4YeHus, QYHKIUS MOTeph U (PyHKIMOHAT
KadecTBa, MPUHIIUIT MUHUMHU3AIMN IMIIMPHYECKOTO pPUCKa, 00001aroIas CioCOOHOCTh, CKOJIB3SIIAN
KOHTPOJIb.

. JluneliHple Mozmenu perpeccud M kiaccuukanuy. MeTox HaMMEHBIIMX KBaJIpaToB.
[TonuHOoMMaNBbHAs perpeccust.

 Ilpumeps! NpUKIIAAHBIX 3a1ad.

® MeTtonuka SKCICPUMCEHTAJIBHOIO HMCCIICAOBAHUSA W CpPaBHCHHA aJITOPUTMOB Ha MOJICIIBHBIX U
pCalibHbIX JaHHBIX.

» Konkypcsl o ananuzy nansbix kaggle.com. Ilonuron anroputMoB kiaccupUKaIuy.

*  CRISP-DM — wmexoTpacneBol CTaHAApPT BEACHHS MPOCKTOB HHTEJUICKTYAJIbHOTO aHajn3a
JAHHBIX.

MeTtpuueckue MeTob! KilacCH(pUKauKM U perpeccuu
* I'mmore3sl KOMIIAKTHOCTH U HEIIPEPHIBHOCTH.
*  OO00OUIEHHBII METPUIECKUI KITACCHU(HUKATOP.

* Merop onmxaiimux coceaeit KNN u ero o6o6mienust. [Ton6oop uucna k mo kputTepuo cKoIb3sIIero
KOHTPOJISL.

* Meron okHa ITap3eHa ¢ TOCTOSHHOW U MEPEMEHHON IIMPUHOMN OKHA.
* MeTox MOTeHNUABLHBIX (DYHKITUH B €T0 CBSA3h C IMHEHHON MOJIEITBIO KITacCH(PUKAITIH.

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

* Ouenka Hanapas-BarcoHa ¢ mocTosIHHO#M 1 iepeMeHHON mupruHoi okHa. Beibop ¢yHkuuu sapa.
» 3agava orceBa BeIOpocoB. PobacTHas Hemapamerpudeckas perpeccusi. Anroputm LOWESS.

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

* 3agava orOopa npu3HaKoB. JKaJHbIN aJTOPUTM MTOCTPOCHUS METPUKH.

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

Jlornueckne MeTozbl KIacCu(pHUKALIK
» [loHATHE JIOrMYECKON 3aKOHOMEPHOCTH.

+ Ilapamerpuueckue cemMelcTBa 3aKOHOMEPHOCTEH: KOHBIOHKIINY TIOPOTOBBIX NPABUII, CHHIPOMHBIC
MpaBUJIa, OIAPHI, THIIEPIUIOCKOCTH.

. [lepeGopHble anTOPUTMBI CHHTE32 KOHBIOHKIMI: CTOXaCTUYECKUH JIOKAJbHBIH MOUCK,
cTabuIM3anus, peayKIius.

» JIByXKpUTEpHUAIBHBIH 0TOOp HHOOPMATUBHBIX 3aKOHOMEPHOCTEH, TApETO-ONTUMANBLHBIA (POHT B
(p,n)-mpocTpaHcTBE.

* Pemaromee aepeBo. XKaaHast HUCXOAAIIAs CTpaTerus «pasfensil u BiaacTByi». Anroputm ID3.
Henmocrarku xaiHoi cTpaTeruu u crocooOsl ux ycrpaneHus. [Ipobnema nepeoOydeHus.

*  BrBonm kpurepueB BeTBieHUS. Mepa HedwcToThl (impurity) pacnpeneneHus. DHTPONWHHBIN
Kputepuii, kputepuil [Hxunm.

* Penyknus pemaromux J1epeBbeB: MpeapeayKuus 1 nocrpeaykuus. Anroputm C4.5.

» JlepeBbs perpeccun. Anroputm CART.



» HeOpexnble penratomue nepeBbs (oblivious decision tree).
* Pemarommii tec. Cnyuaiinsiii tec (Random Forest).
@DaKyJIbTaTUB

*  Crarucrtuveckuii kputepuii mHGOpMaTuBHOCTH, TOUHbIM TecT @uinepa. CpaBHeHHe obnacteit
IBPUCTUYECKUX M CTAaTHCTUYECKHX 3aKOHOMEPHOCTEH. ACHMIITOTHYECKas HKBUBAJICHTHOCTb
CTaTHCTHYECKOTO M DJHTPONMHHOrO Kpurtepus uHpopmatuBHOCTH. Pa3HooOpasue KpuTepHes
WH(POPMATUBHOCTHU B (P,N)-IIPOCTPAHCTBE.

* Pemarommii nens. bunapuszanus npusHakoB. AJITOpuUTM pa3dueHust 00JacTu 3HAYCHUH MPU3HAKa
Ha HH(POPMATHUBHBIC 30HBI.

* Pemarommii crincok. JKaaHblii aqropuTM CUHTE3a CIIUCKA.
* IIpeoOpa3oBaHne pemaromero AepeBa B pelaronfi CIIUCOK.
I'pagnenTHbIC METO/BI O0YUEHUS

. Jlunelineiii ki1accudukarop, moxenb MakKammoka-IIuTrca, HempephIBHBIE aNpPOKCHMAIIUU
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

. OBpUCTHUKH: WHHIMAJIHM3AIMS BECOB, TOPSIOK TMPEIBSBICHUS OOBEKTOB, BBHIOOP BEIHYHHBI
TPagueHTHOrO II1ara, «BBIOMBAHIE) U3 JOKAIEHBEIX MUHUMYMOB.

*  IIpoGnema MyIBTUKOJUIMHEAPHOCTH W TEpeoOydYeHHs, PEryaspu3alus WIA PEAyKIHs BECOB
(weight decay).

* BeposTHOCTHAs MOCTaHOBKA 3a/1a4 Kiaccupukanuu. [IpuHIMN MakcuMyMa mpaBIonoao0usl.

* BeposiTHOCTHAst HHTEpIPETALUs PETyIIpU3aLu, COBMECTHOE NPABI0NO0A00ME TAaHHBIX U MOJEIIH.
[IpuHIMI MakcUMyMa arnoCcTEpUOPHON BEPOATHOCTH.

» T'ayccoBCKHUI U JIAIIACOBCKHM pETYIIpU3aTOPBHI.

» Jloructuueckas perpeccus. [IpyHIMn MakcuMyMa MpaBaoofo0us 1 torapudMudeckast QyHKIUSL
noteps. MeTo CTOXaCTUYECKOTO IpaueHTa AiIst Jorapupmudeckoil GyHKmu noreps. CriiakeHHOe
npaBuiio X300a. MHorokjaccoBasi JOrHCTHYECKas perpeccusi. PeryispuzoBaHHas JOTUCTHYECKAs
perpeccust. Kanubposka Ilnarra.

3. MeTox onopHBIX BEKTOPOB. MHOTOMEpPHAs TUHEIHAs perpeccus

Merton OOpHBIX BEKTOPOB
» OnrtumanbHas pa3JeNsonas THIepIuiockocThb. [ToHsTHE 3a30pa MeX Ty Kilaccamu (margin).

. Crnydan JMHEHHOW pa3fgenTuMOCTH M OTCYTCTBHS JIMHEHHOW pasgenumoctu. CBs3p C
MUHUMH3ALHUEH PEryIsipu30BaHHOTO SMITUPUIECKOTO prcka. KycouHo-nuHelHas GyHKIUS TOTEPh.

. 3ajgaya KBaJpaTUYHOTO INPOTPAMMHUPOBAHUS M JIBOWCTBEHHas 3ajgada. [loHSATHE OIOPHBIX
BEKTOPOB.

* Pexomennauuu 1o BeiOopy koHcTaHTHI C.

» @ynxknus sapa (kernel functions), cnpsmiisroriee mpocTpaHcTBO, Teopema Mepcepa.

* Cnoco0bl KOHCTPYKTUBHOTO IocTpoeHus siaep. Ilpumeps! saep.

* SVM-perpeccus.

* Perymsipuzanuu s or6opa npusHakoB: LASSO SVM, Elastic Net SVM, SFM, RFM.

* Merozx peneBaHTHBIX BEKTOpoB RVM

MHoromMepHas JTMHEHHas1 perpeccus

* 3ajmauya perpeccuu, MHOTOMEpHas JINHEHHAsI perpeccHs.

* Metoa HaUMEHBIIUX KBA/IPATOB, €T0 BEPOSITHOCTHBIN CMBICI U TEOMETPUIECKUN CMBICI.

* CuHryIsIpHOE pa3lIoKEeHHe.

* [IpoGneMbl MyJIBTUKOJITMHEAPHOCTH U IIEPEOOyUCHMSI.

* Perymsapuszanus. I'pebHeBas perpeccust yepe3 CHHTYISIPHOE pa3JIOKEHUE.

. Mertonsl otbopa mpusHakoB: Jlacco Tubmmpanu, Elastic Net, cpaBHeHune c¢ rpeOHEBOH
perpeccuen.

* Merop m1aBHBIX KOMIIOHEHT U JIeKOpperupyloliee npeodpa3oBanue Kapynena-Jloasa, ero cBs3b C
CHHTYJISIPHBIM Pa3JI0KEHUEM.



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

4. Henunetinas perpeccus. [IpornozupoBanune BpeMEHHBIX psaoB. Kpurepuu BbiOOpa Mojeneit u
MeTOAbI 0TOOpa MPU3HAKOB

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

* O6o6meénnas agautuBHas monenb (GAM): meron HacTpoiiku ¢ Bo3Bpaulenusamu (backfitting)
Xactu-Tubnmpanu.

» Jloructuueckas perpeccus. MeToJ HaMMEHBIINX KBaJIPaTOB C UTEPATHBHBIM MEPECUETOM BECOB
(IRLS). [Ipumep npukiaaHON 3a1aun: KPEAUTHBIN CKOPUHT. buHapu3zanus npusHakoB. CKOPHHTOBBIE
KapThbl U OLICHUBaHHUE BEPOSTHOCTH AedonTa. Puck kpenurHoro noprdens 6aHka.

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

* HekBagparnunele QyHKIHMU TOTepb. MeTon HamMeHbIIMX Momylieil. KBaHTWibHas perpeccus.
[Tpumep npuxaagHON 3a1a4M: IPOTHOUPOBAHKE MTOTPEOUTENHCKOTO CIPOCa.

* PoGactHas perpeccust, GyHKIMH OTEPb C TOPU30HTAIBHBIMU ACUMIITOTAMH.
[Iporao3upoBaHue BpEMEHHBIX PsI0B
* 3ajada IPOrHO3UPOBAHUSI BPEMEHHBIX pA0B. [IpuMeps! NpuiloKeHUH.

*  DKCIIOHEHIMAJIbHOE CKoJb3smiee cpennee. Moxens Xonsra. Mogens Teitna-Beiimka. Moaenb
XomnbTa- YuHTepca.

* AanTUBHAs aBTOPETPECCUOHHAS MOJEIb.

» Crnepsiimuii KOHTPONBHEIN curHaL. Mopens Tpurra-Jluya.

* AmanTuBHAS CENCKTHUBHAS MOACIb. AJANTUBHAS KOMIIO3UIIUS MOACICH.
+ JlokanbHas aganTanus BECOB C PEryisapu3anuci.

Kpurepun Bei6opa Mozeneil 1 MeTobl 0TOOpa MPU3HAKOB

* Kpurepun kxauectBa KiIacCH(PHUKAIUU: YyBCTBUTEIBHOCTh W crenupuyHoctb, ROC-kpuBas u
AUC, tounocts 1 nosHora, AUC-PR.

* BHyTpeHHUE U BHELIHUE KPUTEPUU. DMIUPUIECKUE U aHAIUTHUECKUE KPUTEPUH.

. CKoNb341IMH KOHTPOJIb, PAa3HOBUAHOCTH AMIIMPUUYECKUX OLIEHOK CKOJIB3SIIEr0 KOHTPOJIS.
Kpurepunii HeIpOTUBOPEUNBOCTH.

. PasHoBupHOCTH aHamuTHUecKux OueHOK. Perymspuzaumsa. Kpurepuit Axamke (AIC).
BatiecoBckuit nnpopmanmonnslii kputepuit (BIC). Onenka Bannuka-UYepBoHeHKHCA.

* ArperupoBaHHbIE U MHOI'OCTYIIEHUATbIE KPUTEPUU.

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

* Meron no6aBieHus U ylaleHusl, Iarosas perpeccusi.

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

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

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

5. BaiiecoBckas kinaccupukanus 1 olleHUBaHKUE TUIOTHOCTH. Kitactepuzanus u 4acTH4HOE OOy4eHHE.
ITonck acconMaTUBHBIX MPaBUII

baiiccoBckas Knaccn(’pm(auna 1 OICHUBAHUC ITIJIOTHOCTHU

 [IpuHIMI MakCUMyMa aroCTEPUOPHON BEpOSTHOCTH. Teopema 00 ONTHMAIBHOCTH 0alieCOBCKOTO
Kiaccudukaropa.

* OrneHrBaHKE IUIOTHOCTH PACIIPE/ICIICHUS: TPU OCHOBHBIX MTOAXO0A.
» HawuBHblii OaiiecoBckuil KitaccuuKarop.

. Henapamerpuueckoe  OLIEHMBaHME  IUIOTHOCTU. SlnepHas  OLEHKa  IUIOTHOCTH
[Tap3ena-Pozenbnarra. OnHOMEPHBIM 1 MHOTOMEPHBIN CITy4aH.

* Meton nap3eHoBckoro okHa. Beibop ¢ynknuu sapa. BeiOop mmpuHbl okHa, IepeMeHHast IUprUHA
OKHa.

* [lapamerpruueckoe OLEHUBAHUE TUIOTHOCTU. HOpMaJIbHBINA JUCKPUMUHAHTHBIN aHAIN3.

*  MHoromepHOe HOpPMAaJbHOE pacIpeAeiIeHue, reoMeTpuyecKkas MHTeprperanus. Boibopounsle
OLICHKH MTapaMeTPOB MHOTOMEPHOTO HOPMAJIEHOTO pacIpeeICHusI.



* Ksagparnunslii nuckpumuHaHT. Buj paszaensromieit moBepxHocTH. [101CTaHOBOUHBIN aNTOpUTM,
€r0 HEJIOCTATKH U CIIOCOOBI X YCTPaHEHHUS.

* JIuHeWHbIN nUCKpUMUHAHT Duiepa.

. [IpobnemMbl MyJIBTUKOIUNIMHEAPHOCTH M TepeoOydeHusi. Perynspusaunus KoBapualHOHHON
MaTpUIIbI.

 [lapamerpudeckuii HaMBHBIN OaliecoBCKHiA KiaccudukaTop.

* Cwmech pacrpe/iereHH .

* EM-anroputm Kak METOJ IPOCTBIX UTEPALUI I PELICHUS] CUCTEMbI HEJIMHEWHBIX YPABHEHU.

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

* (CMech MHOTOMEPHBIX HOPMAJbHBIX pacnpenesneHuid. CeTb paguaibHBIX O0a3MCHBIX (QYHKIMN
(RBF) u mpumenenne EM-anropurma asnst e€ HaCTpOMKH.

» Cpasuenue RBF-cetn u SVM c¢ rayccoBckuMm siapom.

Knacrepuszanus n vactuanoe obyueHue

» IlocranoBka 3anauu knactepuzanuu. [IpuMeps! npuknaaHeix 3aaad. TUIBL KJIACTEPHBIX CTPYKTYD.
» IlocranoBka 3amauu Semisupervised Learning, npumepsl MpUIOKESHUH.

*  OnTrMu3aMOHHBIE TOCTAaHOBKH 33/1a4 KJIaCTEpPHU3alMK U YACTUYHOTO O0y4eHUsI.

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

. I'padoBble anropuTMbl KiacTepusalud. BvlaeneHue CBA3HBIX KOMIIOHEHT. Kparwaidmimii
HE3aMKHYTBIN Ty Th.

* Anroputm ©®OPIJL.

* Anroputm DBSCAN.

* AmioMmeparuBHas kiactepusanus, Anroput™ JlaHca-BuiibsimMca u ero yacTHbIE CIydau.
* AJNTOpuTM MOCTPOEHHA AeHAporpaMMel. OnpeneneHne yncia KiIacTepos.

»  CoiicTBa CKaTHsI/pacTsDKEHHS, MOHOTOHHOCTH M PEIYKTUBHOCTH. [ICEBIIOKON peayKTUBHOU
BEPCUH AJITOPUTMA.

* IlpocTble 3BpUCTHYECKUE METOABI YaCTHYHOTO 00yueHus: self-training, co-training, co-learning.
* TpaHcOyKTUBHBINA METOJ OMOPHBIX BEKTOpOoB TSVM.

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

ITouck acconuaTuBHbBIX paBuJI
* [loHsATHE aCCOIMATUBHOTO IpaBujia v €ro CBA3b C NIOHATHEM JIOTHUYECKOM 3aKOHOMCPHOCTH.

® HpHMepr MPUKIIAAHBIX 3a/av:. aHaJIM3 PbIHOYHBIX KOP3WH, BBIACJICHUC TCPMHUHOB U TCMATHKHU
TCKCTOB.

. Anroputm APriori. JlBa 3sTama: MOMCK YacThIX HAO0OPOB M PEKYPCHUBHOE IOPOXKACHUE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.

» Anroput™m FP-growth. ITonstust FP-nepeBa u ycinosnoro FP-mepeBa. /[Ba atama moucka 4acThix
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YACTHIX HAOOPOB.

* OOwee mpeAcTaBIeHHE O JUHAMUYECKHUX M MEPAPXMUYECKUX METOAAX IMOHMCKA ACCOLMATHBHBIX
IIpaBUIl.

6. Heiiponnsie cetu. Heliponnsle ceTu riry0okoro oOydeHus

HeiiponHsble cetu

* buonoruueckuii HelipoH, monenb MakKamioka-ITutrca kak nuHelHbIH knaccudukatop. OyHKINN
AKTHBaLlUU.

 IIpobGnema momHOTHI. 3a/1a4a UCKITIOYAroIero win. [1oimHoTa ABYXCIOMHBIX CeTel B IPOCTPAHCTBE
OyseBbIX (DyHKIIHH.

» Teopembl Konmoroposa, CtoyHa, [opOaHnst (6e3 toka3arenbcTsa).

* AITOpUTM OOpPaTHOTO PAcTPOCTPAHEHHUS OMIHOOK.

* DOBpuctuku: (HopMHpPOBaHHE HAYAIBLHOTO NPUOIMKEHHS, YCKOPEHHE CXOIUMOCTH, AUAarOHaIbHBIN
meton JleBenOepra-Mapksapara. [Ipobnema «mapanuua» cetu.

* MeTox MoCnoHHON HACTPOMKH CETH.

. [TogOop CTPYKTYpBI CETH: METOIBI IIOCTEIICHHOTO YCIIOKHEHHS CETH, OINTHMAJIbHOE
MpOpeKUBaHNE HEMPOHHBIX ceTel (optimal brain damage).

* Heiiponnas cetb Koxonena. KonkypentHnoe o0yuenune, crparerun WTA u WTM.



»  Camoopranusyromasics kapra Koxonena. IlpumeHeHue i1 BHU3yaJIbHOTO aHalIM3a JaHHBIX.
UckyccTBo nHTEpnperannu kapT Koxonena.

Heiiponnsle cetu my6okoro o0y4eHus

. brictpeie mMetonmbl croxactuueckoro rpaawenta: llomska, Hecrtepoa, AdaGrad, RMSProp,
AdaDelta, Adam, Nadam.

 [IpoGnema B3pbIBa rpagueHTa U 3BpUcTHKa gradient clipping

*  Meron ciy4allHBIX OTKItOueHWH HelipoHoB (Dropout). MaTtepnperanun Dropout. OOparHbii
Dropout n L2-perynspuszanus.

» Oyukiuu aktuBauuu ReLU u PReLU.

. Cséprounsie Heiponnbie cetd (CNN). Cséprounsiii HelipoH. Pooling Helipon. Bribopka
pa3meueHHbBIX n300pakeHuii ImageNet.

* Unes o606menuss CNN Ha 100bIe CTPYKTYpPHPOBaHHBIC JTaHHBIC.

*  Pekyppenrnsie neliponnbsie cetn (RNN). OOyuenue pexyppeHTHbIX ceTeii: Backpropagation
Through Time (BPTT).

» Cern nonroii kparkoBpeMeHHO# namsat (Long short-term memory, LSTM)
7. OBpUCTUYECKHUE, CTOXaCTHUECKUE, HEJTMHEHHBIE KOMIIO3ULINY . PamkupoBanue

9BpI/ICTI/ILIeCKI/Ie, CTOXaCTHYCCKHUC, HEJIMHCITHEIC KOMITIO3HWIINH
» (CroxacTHYCCKHUE MCTOOBI: OBITHHT U METOL CHy‘IaﬁHBIX noAIIPOCTPAHCTB.
° CJ'Iy‘lafIHLIfI nec. Ananms CMCHICHUS U Bapualiyuu JJIs1 MPOCTOr0 roJioCOBAHUA.

» CmMech anropuT™MOB (KBa3WJIMHEHHAS! KOMITO3UIHS ), 00JIACTh KOMIIETEHTHOCTH, IPUMEPHI (PyHKIIHIA
KOMIIETEHTHOCTH.

. Bemmykieie  (yHKOMM TIOTeph. METOABI TMOCTPOEHHS] CMEcel: TOCIeOBaTEbHBI ¢
epapXu4ecKuil.

° HOCTpOeHI/Ie CMCCH AJITOPUTMOB C TIOMOIIBIO EM—HO,Z[O6HOFO ajiropurma.

. Henuneiinass MoHOTOHHast koppektupytomas omnepanus. Cnywail knaccuduxanuu. Ciryuai
perpeccu. 3aaua MOHOTOHU3AIMH BBIOOPKH, H30TOHHAS PErpeccusl.

PamxupoBanue
 [locranoBka 3a/1auu 00y4eHUs paHkupoBaHuio. [Ipumepsl.

* IlpusHaku B 3a/1aye PaHKUPOBAHUS IOMCKOBOM BBIAUU: TEKCTOBBIE, CCHUIOYHBIC, KIMKOBBIE.
TF-IDF. PageRank.

» Kpurepun xauectBa pamwxkupoBanus: Precision, MAP, AUC, DCG, NDCG, pFound.
» Panrosas knaccudukanus, OC-SVM.
* Ilonapusrnii nogxoxa: RankingSVM, RankNet, LambdaRank.

8. PeKOMGHILaTGHLHBIe cucteMbl. TeMarudeckoe MOACINPOBAHUC

PeKOMeHI[aTeJ'IBHBIC CHUCTCMbI

. 3agaun  KOJUTAOOpaTWBHOW  (PUIBTpAlM, TPAaH3aKUMOHHBIE JAHHBIE W  MaTpHIa
CYOBEKTHI—OOBEKTHI.

*  Koppensmuonnsie Metoasl user-based, item-based. 3amaya BoccTaHOBJICHHS MPOITYIIECHHBIX
3HaYeHUH. Mepbl CX0CTBA CyOBEKTOB H OOBEKTOB.

» JlaTeHTHEIC METOABI HA OCHOBEC 6I/I-KJ'IaCTCpI/I3aL[I/II/I. A.TIFOpI/ITM BperMaHa.

» JlareHTHBIC METONBI HAa OCHOBE MAaTPHYHBIX pa3IOKeHWH. MeToA TIIaBHBIX KOMIIOHEHT JUIst
paspexxennbix ganHbix (LFM, Latent Factor Model). MeTon cToxacTHYecKOro rpajjicHTa.

* HeorpunarenbHble MaTpuuHble pa3iokeHUs. MeTox yepeayroluxcs HauMEHbLIUX KBaJpaToB
ALS.

* Mogensb ¢ yuérom HesiBHON nHpopmManun (implicit feedback).

* PexomeHanuu ¢ y4€TOM JOTOJHHUTEIBHBIX NMPU3HAKOBBIX JAaHHBIX. JIMHEWHass U KBaJpaTu4Has
perpeccuoHHble Moz, libFM.

*  l3mepenue kadyecTBa pekoMmeHJanuid. Mepwl paszHooOpazus (diversity), HoBu3HBI (novelty),
MOKpBITHA (coverage), noraanuBoctu (serendipity).

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



» BeposiTHOCTHBIN NaTeHTHBIN ceManTH4eckuit anann3 PLSA. Meroj MakcuMyma mpaBIomnomoous.
EM-anroputm. OnemenTapHas uarepnperauus EM-anropurma.

» JlarentHoe pasmemenue Jumpuxiie LDA. Merom MakcuMyma amoCTEPUOPHONH BEPOSTHOCTH.
CrnaxeHHast 4aCTOTHAs OLIEHKA YCIIOBHOM BEPOSITHOCTH.

»  HebaiiecoBckas untepnperanus LDA u e€ mpeumymiecta. Perynsipuzatopsl paspexvUBaHus,
CIIIAXKUBAHUS, YACTHYHOTO O0yUEHUSI.

. ANUTHBHAS peryispusanus TeMaTHdecKux Moaeneil. PerymspuzoBanuelii EM-amropurm,
TeopeMa O cTallMoHapHO# Touke (mpuMmeHenue ycnoBuit Kapyma—Kyna—Takkepa).

* Panmonansneiit EM-anroputm. OnnaiinoBsiit EM-anropuTtm u ero pacnapaiienrBaHue.
* MynsruMoaanbHas TeMaTudeckasi MOJEIb.

* Perymspuzarops! k1accuuKanuy U perpeccuu.

* Perymspuzaropsl 1eKOppeIpOBaHHs U 0TOOPA TEM.

* BHyTpeHHUE U BHELIHME KPUTEPUU KaueCcTBa TEMAaTUUECKUX MOJEIIEH.

9. O0Oyuenwe ¢ MOAKpETICHUEM

* 3ajmaua o MHoropykoMm Oanpaute. JXamHble u arcuioH-kaaHble cTpaterud. Merogq UCB (upper
confidence bound). Ctparerus Softmax.

» Cpena 1y SKCIEPUMEHTOB.

* AnanTUBHBIE CTPaTE€rMy Ha OCHOBE CKOJNB3SIINX CPENHUX. MeToz CpaBHEHUS C MOIKPEIICHUEM.
Meron npecnenoBanusl.

* IlocraHoBka 3amadu B ciydae, KOTJIa areHT BIWsAET Ha cpeny. LIeHHOCTh COCTOSIHHS Cpelnpbl.
IlenHocTh AeHCTBUA.

» JKagnble cTparernu MakCUMHU3aLWU LIEHHOCTH. YpaBHEHHS ONTUMaNbHOCTH bemiMana.

* Merox BpemenHbIX pazHocTeil TD. Meron Q-o0yuenusi.

. I'panuentnas ontummszaumsa crparerud  (policy gradient). CBs3p ¢ MakcUMHU3ALUEH
log-nipaBmonomoous.

. ITocraHoBKa 3amaun Hpu HaTMuUM HMHGOPMAIMM O cpele B cilydae BblOOpa JeHCTBHS.
KonrekcTHbIil MHOTOpYKHI OaHIUT.

 JluHeiiHas perpeccuoHHas MOAEIb C BepXHEH qoBepuTenbHoi oueHkoi LinUCB.
* OueHnBaHNE HOBOH CTPATEeruy Mo OOJBIIUM UCTOPUUECKUM AAHHBIM.

10. AkTuBHOE 00yueHHe

 TlocraHoBKa 3a/1auu MalMHHOTO 00y4YeHHs. OCHOBHBIC CTpATETHK: 0TOOP 0OBEKTOB U3 BHIOOPKH U
M3 IIOTOKA, CHHTE3 00BEKTOB.

+ CoMmiumupoBanue 1o HeyBepeHHoCTH. [louemy akTBHOE 00ydeHHe ObIcTpee TaCCUBHOTO.
+ CoMIumpoBaHue 1o HecoriacHio B komurere. CoKpalieHne NpoCcTpaHCcTBa peeHUH.

+ CoMIUIMpOBaHUE 10 0XKUIAEMOMY N3MEHEHHUIO MOJIEIIH.

* CoMIUIMpOBaHUE 10 0XKHUJAEMOMY COKPAILICHUIO OLIMOKH.

* CuHTe3 00BEKTOB [0 KPUTEPUIO COKPAIIEHHS UCIEPCHH.

* BsBemmBanue 1o IIOTHOCTH.

* OueHuBaHME Ka4yeCTBA AKTUBHOTO 00y4EHUs.

* BBiezenne u3y4ammmx JCHCTBUH B CTPATETHIO aKTUBHOTO OOy4YeHUH. AJITOPUTMBI g-active U
EG-active.

* [IpumeHeHue 00yYCHHS C MOJKPEIJICHUEM JIJISi aKTUBHOTO O0OyYeHHUsSI. AKTUBHOE TOMIICOHOBCKOE
COMIUIUPOBAHUE.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALLICHHAS! MYJIBTHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

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



1. http://www.machinelearning.ru — npodeccrnonanbHbIi HTHPOPMATOHHO-aHATMTHYECKUN pecypc,
MOCBAIIEHHBII MAIIMHHOMY OOY4EHHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaJIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikosnel aHanu3a JaHHBIX SHIEKCA.

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%BS5_%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%D]1
%86%D0%BE%D0%B2%29

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MYHBTHMeﬂHﬁHBIe TCXHOJIOI'MH, BKIIKOYad JEMOHCTPALIUIO npe3eHTau1/H71.

B npouecce camocTosTenbHOM paboThl 00YUaIONIUXCs MPEIIONaraeTcsl HCIOIb30BaHUE TaKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

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

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOE Bpemsi s paboThl CTyIeHTa Haj TEMO.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuasa (1o KOHCIIEKTaM JICKIMiA, y4eOHOW W HAyYHOU JINTEpaType);

— TOJTOTOBKY K MPAKTUYECKUM 3aHSATHSAM, BBHIIIOJIHCHHUE JOMAIIHUX TEOPETHYECKUX M MPAKTUYECKUX
3aJIaHUM;

— MOJTOTOBKY K AH((hepeHIIMPOBAHHOMY 3aUeTy.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa
IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H

dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH

Kaq)e;[pa TEXHOJIOTHH HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: K.B. Bnacos



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOIMKalUK HAYYHBIX CTAaTeH U y4acTusi B KOHOEPEHIIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX

TAATAAMM ) D TIDANATITITATI TTIAATAIATITATT NATArTTT

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qucUIUIMHE « MammmHHOE 00y4YeHUe» 00yJaronuiCs JOIDKEH:

3HATh:
- OCHOBHBIE IPUHIIMIIBI U IPOOIEMATHKY TEOPUU OOYUYEHHUS MAIliH;
- OCHOBHBIE METO/IbI ¥ aJITOPUTMBI PEIICHHS 33/1a4 00yUCHHUS 110 MPELeACHTaM;
- OCHOBHBIE 00JIaCTH NPUMEHEHHS STHX METOJIOB U aJITOPUTMOB;
- KJIaccu(UKaINK, KIACTEPU3AIMU U PETPECCHH.
YMeThb:
- (popmann30BaTh MOCTAHOBKY NPUKJIAIHBIX 33/1a4 aHAJIN3a JaHHBIX;
- UCTIONIB30BaTh METO/IbI 00YUYEHHS 110 MPELeIeHTaM JUIs PELICHUs TPAKTHUECKUX 3a/1a4;
- OLICHUBATbh TOYHOCTH 1 3PPEKTUBHOCTD MOIYUEHHBIX PEIICHUI.
BJa/IeTh:
- OCHOBHBIMH MOHATUSIMH TEOPUU MALIMHHOTO O0yUYCHHUS;
HaBBIKAMH CaMOCTOSITEIbHON pabOThl IPU PEIICHUH TUIIOBBIX 3a/1ay;
KyJBTYpOW IOCTAHOBKM M MOJEIIMPOBAHUSI IPAKTUYECKU 3HAYMMBIX 33]1a4;
HaBBIKAMH TEOPETHYECKOTO aHAJIN3a PEabHBIX 3a/1a4, PEIIaeMBbIX C TIOMOILBIO AJITOPUTMOB 00YUEHUS
IO MpeLeACHTaM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1. 3ammcars obmIyro Gopmyiry 6aliecoBckoro kiraccudukaropa (Haio IOMHUTE (GOPMYITY).
2. Kakwue BbI 3Ha€TE TPU MOAXO0/a K BOCCTAHOBJICHHIO TUIOTHOCTH PACIIPENCIICHUS TI0 BEIOOPKE?
3. Yro Takoe HaMBHBIN OaiieCOBCKUI Kiaccudukarop?

4. Yro Takoe oueHka miotHoctu Ilapzena-Poszen6Onarra (Hamo momHHMTH ¢opmyiy). Beimucars
dbopmMyity anropurMma KiaccupHUKalul B METOJIe Tap3€HOBCKOTO OKHA.

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

6. MHoroMepHOe HOpMallbHOE pacmpezenieHre (Haao MOMHUTH (opmyny). BeiBectn dopmyny
KBaJpaTUIHOTO TUCKPUMHHAHTA. [IpH KakoM yCJIOBUHM OH CTAHOBHUTCS JINHEHHBIM?

7. Ha kakux npennoyoKeHusIX 0COBaH JIMHEHHBIN nuckpuMuHaHT Puiepa?

8. Urto Takoe «mpobiaemMa MyJIbTHKOJUIMHEAPHOCTH», B KaKUX 33/a4ax U MPH HCIIOJIb30BAaHUH KaKUX
aJIrOpuTMOB OHa Bo3HUKaeT? Kakue ecTh Moaxo/ibl K e€ pereHuo?

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

10. Yto takoe EM-anroputm™m, kakoBa ero ocHoBHasd upesi? Kakag 3amada pemaerca Ha E-mare, 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 croxacTudeckuii EM-anroput™m, kakoBa OcHOBHas ujaes? B uém ero mpemmyiiecTBo
(xakoii HegocTaTok crannaprHoro EM-anroputMa oH ycTpanser)?

13. Uro Takoe ceTh pajuaibHbIX 0a3UCHBIX (YHKIIUN?
14. Yro Takoe «BBIOpoCH»? Kak ocymiecTBusieTcst QuiabTpanus BLIOPOCOB?

15. Yro Takoe 0O0OMIEHHBIN anropuT™ Kiaccupukanyu (Hajgo moMHATh Gopmyny)? Kakue BbI 3HaeTe
YaCTHBIC CITydaun?

16. Kak OMPEACIIACTCA MOHATUC OTCTYIId B MECTPUUYCCKUX AJITOPUTMAX KJ'IaCCI/I(i)I/IKaLII/II/I?
17. Yto Takoe OKHO nepeMeHHoﬁ IIUPHUHBI, B KAKUX CJIIy4asaXx €ro CToOuT HCIOJIB30BaTh?

18. Uro Takoe MeTox moreHUHanbHBIX QyHKIMI? Waes anropurma HacTpoliku. CpaBHHTE C METOAOM
paauaibHBIX 0a3UCHBIX QYHKIIWH.

19. 3auem HykeH O0TOOp OMOPHBIX OOBEKTOB B METPUUECKHX ATOPUTMAaX Kiaccu(uKarum?

20. Ocunosnas unes anroputma CTOJIII.

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

22. IpuBeanTe MpuUMep METPUUECKOTO aJITOPUTMA KiIacCU(HUKALUH, KOTOPBIH OMHOBPEMEHHO SBIISIETCS
0alieCOBCKUM KJIaCCU(PUKATOPOM.

23. IIpuBeanTe MpUMEP METPUUECKOTO AITOPUTMA KIACCUPHUKALUH, KOTOPBI OJJHOBPEMEHHO SIBIISIETCS
JUHEHHBIM KJIACCH(PHUKATOPOM.



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

25. MeTtoj; CTOXaCTHYECKOTO TpajiveHTa. Pacrucary rpaueHTHBIA mar JUisi KBaApaTHIHON (YHKIIUH
MOTEPb U CUTMOUIHON (PYHKIIUM aKTUBALIH.

26. Henocrarku metona SG u Kak ¢ HUMH OOpOTHCSI?

27. YUto Taxkoe JUHENHHBIA aganTuBHbIi diaeMeHT ADALINE?
28. YUrto Takoe mnpasuiio X360a?

29. Uto Takoe «COKpaleHHe BECOB)?

30. OGocHOBaHME JIOTUCTHYECKOW perpeccud (OCHOBHAs Teopema), OCHOBHbIE MOCBUIKM (3) u
cieactBus (2). Kak BepaxaeTcs anocTepruopHasi BEpOSATHOCTD KJIAccoB (HaZ0 TOMHHUTE (HOpMYITy).

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

32. /IBe MOTHBAaIMU ¥ TMOCTAHOBKA 3a/1a4ll METO/IAa ONOPHBIX BEKTOPOB. YMETh BBIBECTH HOCTaHOBKY
3agaun SVM (pekoMeHtyeTcsi HOMHHUTD (POPMYITy TOCTAHOBKHU 3aJa4H).

33. Kakas ¢ynkuuss norepp ucmonszyercss B SVM? B norucrtudeckoit perpeccun? Kakume emé
¢byHkuu noteps Bei 3HaeTe?

34. Yro takoe siapo B SVM? 3auem BBoasaTcs siapa? Jlrobast mu QyHKIHST MOXKET OBITh SLIPOM?
35. Kakoe a/1po mopokaaeT MOIMMHUAIIbHBIE Pa3eaioliie MOBEPXHOCTH?
36. Uro takoe ROC-kpuBas, kak oHa onpenensierca? Kak ona 3))eKTHBHO BBIYHCTSETCS?

37. B Kakux ajiropurMax KiacCH(UKAIMX MOXXHO Y3HATh HE TOJBKO KJIACCOBYIO MPHHAICKHOCTH
KJIaCCU(PHUIIUPYEMOT0O 00bEKTa, HO U BEPOSITHOCTD TOTO, UTO JIAHHBIH 00BEKT MPUHAIICIKHUT KOKIOMY H3
KJIACCOB?

38. KaxoB BepoATHOCTHBIH cMbICH peryisipuszanun? Kakue tunsl peryaspuszaropos Bel 3HaeTe?

39. Yrto Takoe MpUHLUMI MAaKCUMyMa COBMECTHOTO MPaBIONono0us JaHHBIX U MOJENU (HAJA0 MOMHUTh
bopmyiry)?

40. Yro Takoe siiepHOE CTIaKUBaHUe?

41. Yrto ectpb 00I1I€TO MEXKY SAPOM B HelMapaMeTpHUECKON perpeccud u siapom SVM?

42. Ha 4ro BIuseT MMPHHA OKHA, & HA YTO BUJ Spa B HEMIApaMeTPUUYECKOM perpeccuun?

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

44. Yto Takoe «BbIOpoch»? Kak ocymiecteisiercst QuiubTpanus BBHIOPOCOB B HeEMapaMeTPUUECKOM
perpeccun?

45. ITocTaHOoBKa 3aa4l MHOTOMEPHOM JINHEHHOW perpeccun. MaTpuiHas 3aluch.

46. Uro Takoe CHHTYIIpHOE pasnoxeHue? Kak oHO mcronb3yercs Uil peleHus 3aJadi HauMEHbBLINX
KBapaToB?

47. Yto Takoe «mpobieMa MYyJIbTUKOJUTMHEAPHOCTH» B 3ajadaX MHOTOMEPHOW JTMHEHHOU perpeccuu?
Kakue ects Tpu noaxoza k e€ ycTpaHeHUIO?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOMPOCOB IS cliauk AU dHepeHIMpOBaHHOTO 3a4eTa:

1. 3anucars o01Iyr0 GopMyny OaiiecoOBCKOTO Kiaccudukaropa (Hajo MOMHHTE GOpMYITY).
2. Kakue BBI 3HAETE TPH MOJX0AA K BOCCTAHOBJICHUIO TUNIOTHOCTH PACIIPEEIICHUS 110 BBIOOPKE?
3. Uro Takoe HauBHBIN 0alieCOBCKHUI KilacCHPHUKATOP?

4. Yrto Takoe oneHka mioTHocTu [lap3ena-PoszenbOnarra (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 Qopmyriy
KBaJpaTUYHOTO TUCKPUMMHAHTA. [Ipy KakoM yCIOBUHM OH CTAHOBUTCS JIMHEHHBIM?

7. Ha xakux npeanojoKeHUsIX 0COBaH JUHEHHBIN AuCKpUMHUHAHT Duriepa?

8. Uro Takoe «mpobiaeMa MYIBTHKOIIIMHEAPHOCTH», B KaKMX 33JadaxX M MPH HCIOIb30BaHUU KaKHX
aNropuTMOB OHa Bo3HUKaeT? Kakue ecTb moaxosl K €€ pemeHuo?

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

10. YUro takoe EM-anroputm, xakoBa ero ocHoBHas upaesi? Kakas 3agaua pemaercs Ha E-mare, Ha
M-mare? KakoB BEpOSITHOCTHBIN CMBICH CKPBITBIX TIEPEMEHHBIX ?

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



12. Yrto Takoe croxacTuueckuii EM-anroputm, xKakoBa ocHOBHas uzaed? B uém ero mpemmyiiecTBo
(xaxoit HegocTaTok crangaptHoro EM-anroputma oH yctpansier)?

13. Uro Takoe ceTh paauaIbHbIX 0a3UCHBIX (QYHKINN?
14. Yro takoe «BBIOpOCH»? Kak ocymecTsisieTcs GuiabTpanns BEIOPOCOB?

15. Yro Takoe 000OMIEHHBIN anropuT™M Kinaccupukanuu (Hago moMHUTh Gopmyny)? Kakue Bbl 3HaeTe
YacTHbBIE CiTydan?

16. Kak onpezensieTcst MOHSITHAE OTCTYNA B METPUUYECKUX aJITOPUTMaX KIIaCCH(HUKAINN?
17. Yto Takoe OKHO IEPEMEHHOM IUPHUHBI, B KAKUX CIIy4asX €ro CTOMT UCIIOIb30BaTh?

18. Uro Takoe MeTox moTeHIManbHbIX QyHKIMI? Waes anropurma HacTpoliku. CpaBHHTE C METOIOM
paanaibHbIX 0a3UCHBIX QYHKLUH.

19. 3auem Hy>xeH O0TOOp OMOPHBIX OOBEKTOB B METPUUECKHX aJITOPUTMax Kilaccupukauu?
20. OcuoBnas uaest anropurma CTOJIII.
21. YUro takoe pyHKIMSI KOHKYpeHTHOro cxonctBa? OcHoBHas uaes anroputma FRiS-CTOJIIL

22. [IpuBeanTe MpUMEp METPUUECKOTO AITOPUTMA KIACCUPHUKALUH, KOTOPBI OJJHOBPEMEHHO SIBIISIETCS
0alieCOBCKUM KJIACCU(PUKATOPOM.

23. IIpuBeanTe MpUMep METPUUECKOTO aJITOPUTMA KiacCU(HUKALUH, KOTOPHIH OMHOBPEMEHHO SBIISIETCS
JIMHEHHBIM KJIACCH(PHUKATOPOM.

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

25. Merto CTOXaCTHYECKOTro IpaaueHTa. Pacnucarb rpagueHTHBIA mar uis KBaJpaTUYHON (yHKUIUU
MOTEePh U CUTMOMIHOM (PyHKIIMY aKTHUBALIUH.

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

27. YUrto Ttaxkoe NMHENWHBIN ananTuBHbIN 21eMeHT ADALINE?
28. Urto Takoe mpasuiio X360a?

29. Yto Takoe «COKpalieHue BeCOB»?

30. OOGocHOBaHME JIOTUCTHYECKOW perpeccud (OCHOBHAs Teopema), OCHOBHbIE MOCHUIKH (3) U
cieactBus (2). Kak BeipaxkaeTcs anocTepuopHasi BEpOATHOCTD KJIacCcoOB (HAZ0 TOMHHUTH HOpMYITy).

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

32. JIBe MOTHBalMM M MOCTAHOBKA 33Ja4d METOAA ONOPHBIX BEKTOPOB. YMETh BBHIBECTH IOCTAHOBKY
3agaun SVM (pekoMeHryeTcsi HOMHHUTB (JOPMYITy IOCTAHOBKH 3a]1a4H ).

33. Kakas ¢yHkuuss morteps wucronszyercs B SVM? B noructuyeckoit perpeccun? Kakue emié
¢byHkunu noteps Bel 3HaeTe?

34. Yro takoe siapo B SVM? 3auem BBoasaTcs siapa? Jrobast mu GpyHKIHS MOKET OBITh sIIpoM?
35. Kakoe s1po mopokaaeT NoJuMHaIbHbIE pa3Aessione HOBEPXHOCTH?
36. Uro takoe ROC-kpuBasi, kak oHa onpeaeisierca? Kak ona 3eKTUBHO BEIYHCTSIETCS?

37. B Kakux ajaropurMax kKiaccu(UKaly MOXKHO Y3HATh HE TOJNBKO KJIACCOBYIO INPHHAJUICKHOCTH
KJaccu(pUIupyeMoro 00beKTa, HO ¥ BEPOSATHOCTH TOTO, YTO JaHHBIA O0BEKT MPUHAIIICHKUT KOKIOMY U3
KJIacCcoB?

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

39. Uro Takoe MpUHLUI MaKCHMyMa COBMECTHOTO MPAaBAONOA00MS JaHHBIX U MOJEIH (HaZ0 MOMHHUTH
opmyiy)?

40. Yo Takoe saepHOE CryiakuBaHue?

41. Yro ecTh 00IIEro MEXTY SIIPOM B HEMTApaMEeTPUUIECKON perpeccuu u siupom SVM?

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

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

44. Yto Takoe «BbIOpoch»? Kak ocymecteisercss QuiubTpanus BBHIOPOCOB B HeEMapaMeTPUUECKOM
perpeccun?

45. TlocTaHoBKa 3a7a4i MHOTOMEPHOM JIMHEWHOW perpeccuy. MaTpuiHast 3al1ch.

46. Yto Takoe cuHTyIsApHOe pasioxeHne? Kak oHO MCIONB3yeTcs sl pelIeHHs 3a/1aud HauMEHBIINX
KBaJpaToB?

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

48. CpaBHUTH TPeOHEBYIO perpecchto W jacco. B Kakmx 3ajavax MpenrnoyTHTENbHEE HCIOJIb30BaTh
nacco?

49. Kakyro mpoOieMy pemraer MeTON IIIABHBIX KOMIIOHEHT B MHOTOMEPHOW JIMHEWHOUN perpeccuu?
3anucarh MaTPUYHYIO IOCTAHOBKY 33344 JJI1 METO/A [JIABHBIX KOMIIOHEHT.



50. Kak cBectu 3amady MHOTOMEPHOW HEJIWHEWHOH perpeccud K IMOCIeN0BaTeIbHOCTH JTUHEHHBIX
3amay?

[Ipumeps! 3aga4

1. 3apana neHa oTkasa OT kiaccuukanuu. Beimucars MmoguduuupoBanHyio ¢Gopmyity GailecoBCKOro
Kiaccuduraropa.

2. BoiBecTu GopMyity TMHEHHOTO AUCKPUMUHAHTA JUIS CITy4ast HE3aBUCUMBIX IIPU3HAKOB.

3. Boectu ¢opmyny HauBHOTO OaiiecOBCKOTO KiaccUpUKaropa JUIis ciiydas OWHAPHBIX MPU3HAKOB
(mokasark, 9TO OH JIMHECH).

4. BeBectu ¢opmyny TpajMEeHTHOTO Iara B METOAE JIOTUCTHYECKOW pEerpeccHy JUlsl 3afadu
knaccudukanuu ¢ qyms kaccamu. CpaBHUTH € TIpaBUiioM X300a.

5. BwiBectn dopmyny HenapameTpuieckoit perpeccun Hanapas-Barcona.

6. BeiBectu ¢opmylly peryasipu3oBaHHOTO PEIICHHUS 3a/add MHOTOMEpPHOW JIMHEHHOW perpeccuu
Yyepes CUHTYJISIPHOE Pa3JIoKeHHE.

7. BwiBecTH rpaiueHTHbIN MeToA 00ydYeHHs B JIOTHCTHYECKON PErpecCuu.

buier 1
1. Kak npucniocoduts EM-anroputm Juist penieHns 3aia4u ¢ YaCTHYHBIM 00ydeHreM?
2. Kakwue croco0sl perieHus 3ajja4u ¢ YaCTUIHBIM 00ydeHreM Bri 3HaeTe?

buner 2

1. TTouemy 3amaun ¢ yacTHYHBIM OOy4YEHHMEM BBIICICHBI B OTIENbHBIN Kinacc? [IpuBenure mpumepsl,
KOTJIa METOJbI KJIACCU(UKAIIMY U KJIACTCPHU3AIMH JAI0T HEAJCKBATHOE PEIICHUE 33]1a4l C YACTHYHBIM
oOy4eHueMm.

2. Kak npucnocobuts rpadoBble alTOPUTMbI KJIACTEPU3AIUU JIJISl PEUICHUS 3a/ladyd C YaCTUYHBIM
oOyueHuem?

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

buner 4
1. Kaxo#l pyHKIIMOHAT KauecTBa ONTUMH3HpYeTcs ceTbio KoxoneHna? (MOMHUTH GOpMyITy)

2. B uyeM omnmums mpaBuil MATKOW M JKECTKOM KOHKypeHUuH? B uéMm mpeumyiectBa MATKOM
KOHKYpEHITUU?

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHHUS YYEOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad, IPaBUIbHOE 0OOCHOBAHHUE MPUHSATBHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 0Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEYIOBIETBOPUTENHHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

[Tpumep U1 SK3aMEHAILIMOHHOTO OMIIeTa U3 TPeX BOIMPOCOB:

1. Pemaroniue CIMCKU: MPUHIUI PabOThI, CXeMa ajJropuTMa MOCTPOSHUs TI0 00ydaromield BHIOOPKE,
cTpareruy BpIOOpa KI1accoB MpU MOCTpoeHUH. [Ipumepsl 3a1a4, He pelaeMbIX PEIAOIIMU CITUCKaMH.
2. Merox OnOpHBIX BeKTOpoB. ONTUMH3AaMOHHAS 3a/lada C OTPaHUUYCHHUSMHU B BHJEC HEPaBEHCTB U
6e3ycioBHas. OnopHeie BekTophl. Kerneltrick. Ontumuszanuonnas 3agada 8 S3VM u SVR.

3. Jloructuyeckas perpeccusi. [IpuHIMn MakcuMyma nmpaBIononoOus M jgorapupmudeckas GyHKIUS
norepb. MeTo CTOXacTUUECKOTO I'PaIMeHTa B JIOTHCTHYECKOH PErpecCcH.

3a nmepBoe 3agaHue ctyAeHT nonydaer ot 0 g0 4 Gamios, 3a Bropoe u Tperhe — oT 0 10 3 OayioB 3a
Ka)/10€ B 3aBHCHMOCTH OT IIOJIHOTHI MPEICTAaBICHHOTO OTBeTa (pemeHus). KonmnuecTBo HaOpaHHBIX
0aJIoB OIpeEsIeT OLEHKY 3a IK3aMEH:

Ornenka Habpannbie 6amis

omiuuHo (10) oosee 9

oTIugHO (9) oT 8 710 9 BKIIFOUUTEITLHO

xoporo (8) oT 7 10 8 BKIIFOUUTEILHO

xoporo (7) 0T 6 10 7 BKIIFOUUTEIHLHO

xoporo (6) 0T 5 710 6 BKIIFOUUTEILHO
YIIOBJIETBOPUTEIHHO (5) 0T 4 110 5 BKITIOYUTETHHO
YIIOBJIETBOPUTENHHO (4) oT 3 110 4 BKIIIOYUTETHHO
YIOBJIETBOPUTENHHO (3) OT 2 110 3 BKIIIOYUTEIHHO

HEYJIOBJIETBOPHUTENBHO (2) OT 1 10 2 BKIIOUUTEIHHO
HeynosneTBopuTenbHO (1) He Gonee 1

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpoBenmenuss — auddepeHIMPOBaHHOTO 3auyeTa oOydarommecs MOTYT IIOJIb30BaThCs
NpOrpaMMOM JUCLHUILIMHBI, a TAaKXE CHOPABOYHOM JIMTEPAaTypoOM, BBIYMCIUATEIBHON TEXHUKOWU,
KoHcriekTamu Jiekuuid. JnddepeHunpoBaHHBI 3a4eT MOXET NPOBOAMTHCS IO WUTOraM TEKyIlen
YCIIEBAEMOCTH M CIlaud 3aJaHUi MM IIyTEeM OpraHU3alUM CIIELUAJIbHOIO OIpOCa, IPOBOAUMOIO B
ycTHOM (popme.



