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AHHOTANMA

Kypc mOCBAmMEH OCHOBHBIM TOHSTHAM H KOHIICTIIMSIM COBPEMEHHOTO MAaIIMHHOTO oOydeHus. Tak,
paccmarpuBaroTcs 0a30BbI  NTOpUTM  (QJITOPUTMHYECKHH OIepaTrop), KOPPEKTHPYIOIlas —oOmnepanus,
B3BEIICHHOE TOJOCOBaHHME, KOMIIO3WIIMH, KPUTEPHU BBIOOpAa Mojened, MeTombl 0T0Opa NpPU3HAKOB H
PaHXHUPOBAHMUS.

MHoro BHHMaHHUSI YAcaeTcA 06y‘IeHI/IIO C IMNOAKPCIUICHUCM, B YaCTHOCTH, JKaJAHbIM, aJallTUBHBIM,
OINTUMAJIBHBIM CTPATCTUAM; YPABHCHUIO BeJ’IJ’IMaHa, MCTOAaM BPCMCHHBIX pa3HOCTeI7L

PaccmarpuBaroTcsi 3a7au ¢ YaCTHYHBIM OOy4deHHeM, KoiutabopaTuBHas (QuiIbTpamys, TeMaTHYECKOe
MOJIeNIMpoBaHue, 6aliecCOBCKOE 00yUeHHUE U BBEICHUE B IITyOMHHOE 00ydYeHUeE.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- PAacCMOTPEHHME OCHOBHBIX 3agad OOydeHHUs 10 MpeleJeHTaM: Kiaccu(uKanus, KiacTepu3arus,
perpeccusi, HOHIKEHNE Pa3MEPHOCTH;

- U3yuYeHHE TEOPHHM BBIUMCIUTENBHOTO o00yueHusi (computational learning theory, COLT),
uccieayomnen npodiaeMy Ha&KHOCTH BOCCTAHOBIICHUS 3aBUCUMOCTEH 110 SMIMPUUECKUM JaHHBIM.

3axauu QUCHUNINHBI
- IPHOOpETEHNE TEOPETUIECKIX 3HAHHM B 00JIACTH 00YUYEHHS 10 MPETICACHTaM;
- U3yYCHHE METO/IOB MX PEIICHHMs, KaK KJIaCCHYECKUX, TaK U HOBBIX, CO3JaHHBIX 3a nocienuue 10-15
JeT;
- OCBOGHHE M DIyOOKOe ITOHMMAaHHUE MATEMAaTHYECKUX OCHOB, B3aUMOCBS3EH, IOCTOMHCTB H
OrpaHUYCHUIl pacCMaTPUBAEMBIX METOJIOB;

- HAYYUTh CTY/IICHTOB OLICHUBATh HAaAEKHOCTh AJITOPUTMOB O0YUCHHS;
- ACTIOJIH30BAaTh OIIEHKH 00001atoniell criocoOHOCTH AJist pa3paboTKu OoJiee HAIEKHBIX aJTOPUTMOB;
- IPUMEHSTh UX JUISL PEIICHHUS TPUKIIAHBIX 33/1a4 KlIacCH(UKaLUK, perpecCuu, IPOrHO3UPOBAHHUSL.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobeH oCyIIecTBISTh TOUCK, VK-1.4 I'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
KPUTHUYECKUN aHaIN3 ¥ CUHTE3 MHPOPMAITUH, (bopmMHpyeT COOCTBEHHBIE CYKJICHUS U OLIEHKH

HOPUMEHATH CUCTEMHBIN MoaXox uis pemennss  |VK-1.5  Omnpemensier ¥ OLEHMBAeT  MPAKTHYCCKUC

TOCTaBJICHHBIX 3a1a4 MOCJICACTBUA BO3MOXXHBIX BADUAHTOB PEHICHUA 3a0a49H1
OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE

OI1K-2 Crioco6eH UCIIONL30BaTh COBPEMEHHbIE |BBIYMCIUTENLHYIO TEXHHKY M CEPBUCHI ceTH VHTepHET B

UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPaMMHBIC CPEACTBA IIPH PCIICHUH 3a1a4 OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYeCKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIeHHMs  HAy4HbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- (¢yHAaMeHTaNbHbIEC MTOHATHUS 3a1a4 00yUYeHHS MO MPELEACHTaM;
- OCHOBHBIE METO/IbI ¥ aJITOPUTMBI PEIICHHS 33/1a4 00yUeHHUS 110 TPELeAECHTaM;
- OCHOBHBIE 00JIaCTH NPUMEHEHHS STHX METOJOB U AJITOPUTMOB.

YMETB:

- TPUMEHITHh METOJIbI M aJTOPUTMBI K PEIISHUIO 3a71ad 00yUYEeHUS 110 TIPeIeIcHTaM.
BJIAJIETh:




HaBBIKAMH CAMOCTOSTEJILHOM PabOThI IIPH PEILICHUY THITOBBIX 3371a4;

KyJIBTYPO# IOCTAaHOBKM M MOJICIIMPOBAHUS MIPAKTUYCCKH 3HAYMMBIX 33]1a4;

IPAKTUKOM MCCIICIOBAHMUS U PEILICHUS TEOPETUYECKHUX U MPHUKIIAIHBIX 33/1a4;

- HaBBIKAMH TEOPETUYECKOTO aHalM3a PEajbHBIX 3alay, PEHIaeMbIX C TOMOIIBIO aJTOPHUTMOB
00y4eHHs IO TIpele/ICHTaM.

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

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 BaiiecoBckue MeTobl KiTacCUBUKAIHH. 1 3
) I'panuenTHBIE JINHEWHbIE METO/BI | 3
KJIacCU(DUKAIIUY.
3 Jloructueckas perpeccus. 1 3
4 Jlornueckue meronsl Kiaccu(UKAIUN U ) )
peluaronye AepeBpsl.
5 MeToz OnOpHBIX BEKTOPOB. 1 3
6 Metpuieckrie METO/IbI KIIaCCH(PHUKAIINH. 2 2
7 MHoroMmepHas TMHEWHas perpeccusi. 1 3
Henuuelinas u = HemapaMmeTpuuyeckas
8 perpeccus, HeCTaHAApPTHbIE (QYyHKIUH 2 2
HOTEPb.
9 OcHOBHBIE ~ TOHATUSL W IPUMEPHI 1 3
MPUKIIATHBIX 3a/ad.
10 |[Tomck acconMaTUBHBIX PABHIL 2 3
11 [Iporno3upoBanre BpeMeHHBIX PSAIOB. 1 3
Nroro yacos 15 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 6 (Becennuit)
1. baliecoBckre METO/IBI KJIIACCU(PHUKAIIHH.

OnTuManbHbIN OaliecOBCKUN Ki1accuUKaTop.

[IpuHIMT MakcMMyMa aroCTEpUOPHOM BeposTHOCTU. DyHKIMOHAN cpeanero pucka. Ommoku [ u 11
pona. Teopema 00 ontumanbHOCTH OaiiecoBckoro kiaccudukaropa. OlleHHMBaHHWE IUIOTHOCTH
pacnpenesneHus: TpU OCHOBHBIX noaxona. HauBHbIi OaliecoBckuii kiaccudukartop.
HenapameTpuueckoe orieHMBaHUE MIIOTHOCTH.

SAnepnas onenka mmotHoctu Ilap3ena-Pozenonarra. O HOMEpHBI 1 MHOTOMEPHBIN citydan. MeTon
Map3eHOBCKOro okHa. BeiOop ¢yHkumu siapa. BeiOop mupuHBI OKHA, MEpeMEHHas IIMPHHA OKHA.
PobacTHoe oneHrBaHue mIoTHOCTU. HemapaMerpuuecknii HAUBHBINH 0aiieCOBCKUH KITacCUPHUKATOP.
[Tapamerpuyeckoe OLleHMBAHUE TUIOTHOCTH.



HopManbHbIii  TUCKpUMWHAHTHBIM  aHanu3. MHOTOMEpHOE  HOPMaJBHOE  pachpeielieHue,
reoMeTpryYecKas HHTEpIpeTanus. BrIOOpOUHbIe OLIEHKH MapaMeTpoB MHOTOMEPHOTO HOPMAJIbHOTO
pacnpenenenus. MartpuuHoe muddepeHIpoBaHre. BBIBOA OIEHOK MapaMeTpoB MHOTOMEPHOTO
HOpMaJbHOTO pactpeneneHus. KBaaparnuuelii AUCKpUMHHAHT. Bua pasgendromeld MOBEpXHOCTH.
[ToncTaHOBOYHBIA ~ aNTOPUTM, €r0 HENOCTATKU © CHOCOObI WX ycTpaHeHus. JIMHEWHBII
muckpumMuHant  @umepa. CBsI3p ¢ METOIOM  HaWMMEHBIIMX  KBajaparoB.  [IpoGmemsr
MYJBTHKOJTMHEAPHOCTH U TiepeoOydeHus. Perymspusanust KoBapHanMoOHHOW Marpuilbl. PodacTHoe
onienuBanue. lleHsypupoBaHue BEIOOpKH (0TCeB 00bEKTOB-BEIOpOCOB). [lapameTpruieckuii HauBHbBIN
OaitecoBckuil kimaccudukarop. JKagHoe n00aBlieHNE MPU3HAKOB B JIMHEWHOM JUCKPUMHHAHTE, METOJ]
peaykuuu pasmepHoctu Lllypeiruna.

Paznenenue cmecu pacnpenesieHui.

Cwmech pacnpenenenunii. EM-anroputm: OCHOBHAsi WAEs, MOHITHE CKPBITHIX NEpeMEHHBIX. BuIBOJ
anroput™Ma 6e3 obocHoBaHms cxonumoctu. [lceBnokon EM-anropurma. Kpurepuii ocranosa. Beioop
HayanbHOro NpuoOmKkeHus. Bribop ymcna komnoHeHToB cMecu. Croxactuueckuit EM-anroputwm.
CMech MHOTOMEPHBIX HOpMaJIBHBIX pacnpezeneHuii. CeTs paguanbHbix 0azucHbXx GyHkuii (RBF) n
npumenenne EM-anropurma mi1st e€ mactpoiiku. Conocrasnenne RBF-cetn 1 SVM ¢ rayccoBckum
SIIPOM.

2. I'pagvieHTHBIC JIMHEHHBIE METOBI KITACCU(DUKAIIHH.

Jluneiinslii KiaccupuKaTop, HEMPEPhIBHBIC ANMPOKCUMAIMH MOPOTroBoi (yHKUMHU motepb. CBs3b ¢
METOJJOM MAaKCUMyMa IpaBAononoOus. MeTos CTOXaCTHMYECKOTO IpaJMeHTa M YacTHhIE CIIydau:
amanTuBHBIN uHeHHBIN snemeHT ADALINE, nepcentpon Pozen6narra, mpaBuno X360a. Teopema
HosukoBa o cxogumoctu. [lokazarenscTBo TeopeMbl HoBHKOBa. DBpUCTUKY: MHUITMAIA3AIIHS BECOB,
MOPSZOK MpenbsBICHUST OOBEKTOB, BBIOOD BEJIMYMHBI TPAJAWEHTHOrO Iunara, '"BeIOMBaHue" U3
JIOKAIIbHBIX MUHUMYMOB. Metox croxactuyeckoro cpendero rpamuenra SAG. [IpobGiema
MYJIBTUKOJJIMHEAPHOCTH U 1epeoOydeHusi, penykuus BecoB (weight decay). baiiecoBckas
perymspuzanus. IIpyHIMI MakcMMymMa COBMECTHOTO —IIPAaBAONONOOMS JAaHHBIX M MOJAENH.
KBagparnuneiii (rayccCOBCKUIN) M JIAINIACOBCKHMNA peryisipu3aropsl. HacTpolika mopora pemaromero
npaBuia mo kpureputo yucna ommbok I u Il poma. Kpusas ommbGok (ROC curve). Anroputm
s dpextuBHOrO noctpoeHust ROC-kpusoit. [ paguentHsiit Metoq makcumuzanun AUC.

3. JloructHueckas perpeccusl.

I'mmore3a HKCIIOHEHIMATBHOCTH (YHKIMHA MPaBAONONO0HS KiaccoB. Teopema O JHMHEHHOCTH
0alleCOBCKOTO ONTUMAJIBHOIO Kiaccuduraropa. OIlCHUBAaHHE alOCTEPUOPHBIX BEPOSTHOCTEH
KJIACCOB C IOMOIIBIO CHUTMOMIHOW (yHKIMH aktuBauuu. Jloructudeckas perpeccus. [IpuHimm
MakCUMyMa TMpaBaomnonoduss u Jyorapudmuyeckas QyHKIUS TOTeph. METOA CTOXaCTHYECKOTO
rpagueHTa uisi Jorapupmuueckoir ¢yHkumum mnoteps. CriaxkeHHoe npaBwio X300a. Merox
HAaUMEHBINX KBaJpaToOB ¢ UTepaTuBHBIM mepecyéTom BecoB (IRLS). [Ipumep npuknamHoil 3amauu:
KPEOUTHBIA CKOpHHT. buHapu3anms npusHakoB. CKOPUHTOBBIE KapThl U OICHUBAaHUE BEPOSTHOCTH
nedonra. Puck kpeautHoro noprderns OaHka.

4. Jlornyeckue METObI KIIaCCU(DUKAINH U PEIAIOITUE EPEBbSI.

IToHsATHSA 3aKOHOMEPHOCTH U MH(OPMATUBHOCTH.

[TonsiTwe  moruyeckoil  3aKOHOMEPHOCTH. OJBPHUCTUYECKOE, CTAaTUCTHYECKOE, OSHTPOMUKHHOE
ompeseneHne WHPOPMATUBHOCTU. ACHMIITOTHYECKAs HSKBHUBAJIEHTHOCTh CTaTUCTHYECKOTO U
SHTponuiHOro onpexnenenus. CpaBHeHHe oOnmacTeil SBPUCTHYECKHMX M CTAaTUCTUYECKHUX
3aKOHOMEpHOCTEH. Pa3HOBMAHOCTH 3aKOHOMEPHOCTEH: KOHBIOHKIIMHM IOPOTOBBIX IPEINKATOB
(runepnapasuienenunesibl), CHHIPOMHBIE NIPaBUila, MApbl, TUIEPINIOCKOCTH. [ paqeHTHBIN anroputm
CHHTE3a KOHBIOHKLIWH, YaCTHBIE CIy4au: *KaJIHBIH aJITOPUTM, CTOXACTUYECKHH JIOKaJbHBIN MOUCK,
crabunus3anus, penykuus. bunapmzamust nmpu3HakoB. ANTOpUTM pa3zOHeHHst 0o0nacTH 3HAYCHUH
MpHU3HaKa HAa HH(POPMATHBHBIEC 30HBI.

Pemaromie criucku u qepeBbs.

Pemaromuii cnucok. KanHelit anroputm cuHTe3a cnucka. Pemaroniee nepeBo. IlceBnokon: sxaaHbIi
anmroput™ [D3. Henmocrarku anroputmMa M crocoObl ux ycrpaHenus. [IpoGnema mepeoOyueHwUsI.
Penykuust pemarommx JepeBbeB: MpenpenyKuus ¥ noctpenykuus. IIpeoOpasoBaHue pemaromero
nepesa B pematommidi cnimcok. Anroputv LISTBB. HebGpexnbie pemaromue nepeBbst (oblivious
decision trees).



5. Meron onopHBIX BEKTOPOB.

OnTuManbHas pasenstonas THIePIIIocKoCcTh. [loHsATHE 3a30pa Mexay kiaccamu (margin). Cinyyan
JUHEHHOM pazeNuMOCTH W OTCYTCTBHA JMHEHHOH pazgenumoctd. CBA3b € MHHMMH3ALUEH
PETYJIIpU30BaHHOTO 3MIHMPHUYECKOro pucka. KycouHo-nuHeiiHas ¢yHKIUs moTepb. 3agada
KBaJIpaTUYHOTO NPOTPAMMHPOBAHUSI M JBOWCTBEHHAs 3ajada. [loHSATHE OMOPHBIX BEKTOPOB.
Pexomennanmun mo BbeIOOpy koHcTanthl C. ®ynkius sapa (kernel functions), chpsmisoniee
MPOCTPaHCTBO, TeopeMa Mepcepa. CriocoObl KOHCTPYKTUBHOTO MocTtpoenus suep. [Ipumepst suep.
Oo6yuenre SVM mertozioM akTUBHBIX orpanndeHuii. Anroput™ INCAS. Anroputm SMO. Hio-SVM.
SVM-perpeccusi. Meton peneBaHTHBIX BekTopoB RVM. Perynspusanuu s or6opa HpU3HAKOB:
LASSO SVM, Elastic Net SVM, SFM, RFM.

6. MeTrpuueckue MeTo/Ibl Kilaccu(puKanuu.

Mertox 6mmxaimmx cocenel 1 ero 0000ImeHHs.

Meton 6mmxkaitmux cocened (KNN) u ero 0606menus. [logbop uncia k o KpuUTeprIo CKONB3SIIETO
KOHTpOIst. OOOOMEHHBIN METPUUYECKUH KIIACCUPUKATOP, MMOHIATHE OTCTyNa. MeToJ] MOTeHITUAIbHBIX
(YHKUUH, TPaJUCHTHBINA AITOPUTM.

OT16Op ATaTIOHOB U ONTUMH3ALNS METPHUKH.

Ot60p sranoHHbx 00bekToB. [lceBmokon: anroputm CTOJIII. OyHKIMS KOHKYPEHTHOTO CXOJCTBA,
anroput™ FRiS-CTOJIII. ®yHKOHOHAN IOJHOTO CKOJNB3SIIET0 KOHTpONs, (opmyna OBICTPOro
Boraucienust uis meroga INN. Tlpoduns wommnaktHoctH. @DyHKIusS Bkiaga oObekra. OTOOp
ATAJOHHBIX OOBEKTOB Ha OCHOBE MHUHHMH3AIMH (YHKIIMOHAJTA ITIOJHOTO CKOJIB3SIIETO KOHTPOJIS.
OddekTuBHBIE CTPYKTYPHl JaHHBIX Ui OBICTPOTO TIOMCKA ONMKANIINX OOBEKTOB B TMPSAMBIX M
00paTHBIX OKPECTHOCTAX - METpHUecKue aepeBbs. [Ipokistue pasmepHOCTH. 3amaya HACTPOMKH
BecoB Mpu3HakoB. KoHrenius BeiBoaa Ha ocHoOBe mperieneHToB (CBR).

7. MHOrOMepHas JIMHEWHAsI pErPECCHUS.

3ajaua perpeccud, MHOIOMEpHas JIMHEWHas perpeccus. MeToj HaMMEHBIIMX KBaJpaToB, €ro
BEpOSITHOCTHBIH CMBICI W TeoMeTpuueckuil cmbici. CuHrymsapHoe pasioxkeHue. IIpoOmemsr
MYJIBTHKOJDIMHEAPHOCTH ¥ mepeoOyueHus. Perymsipuszanms. [peOneBast perpeccus. Jlacco
TuOmmpanu, cpaBHEHHE ¢ TPeOHEBOI perpeccueil. MeTo| raBHBIX KOMIIOHEHT U IEKOPPEIUpYIOLIee
npeobpazosanne Kapynena-JIo3Ba, ero cBsi3b ¢ CHHTYJISIPHBIM Pa3JI0KEHUEM.

8. Henuuelinas u HemapameTpuyeckas perpeccus, HeCTaHIapTHbIE QYHKIMH TOTEPb.

HenuHelinas napameTpudeckasi perpeccus.

Meton Hrrorona-Padcona, meron Herorona-I'aycca. O0o0méHHass nmueliHas wmojaenb (GLM).
OnHOMepHbIe HENMHEHHbIe MpeoOpa3oBaHUs INPHU3HAKOB: METOJ HACTPOMKH C BO3BpAIIEHUSIMHU
(backfitting) Xactu-TuOmmpanu.

Henapamerpuueckas perpeccusi.

CrnaxxuBanue. JlokanbHO B3BELICHHBII METOJ HAMMEHBIINX KBaJpaToB U oneHka Hanapas-Barcona.
Bri6op dynkum siipa. Beioop muprHel okHa criaxuBanus. CriiaKuBaHUE ¢ IEPEMEHHON IMTUPUHON
okHa. Ilpobrema BeIOpOCOB M pobacTHas Hemapamerpuyeckas perpeccus. Amroputm LOWESS.
JloBepHTENbHBIN MHTEPBAl 3HAUEHUs perpeccuu B Touke. [1pobieMbl "MpoKsaTHst pasMepHOCTH" U
BBIOOpA METPHUKHU.

HexBanparnunsie GyHKIUHN IOTEPD.

Metox HaumMenbmux Monyieil. Ksantunpnas perpeccus. [lpumep mnpukiamgHod —3amadu:
MPOrHO3UPOBaHUE MOTpebuTenbekoro copoca. PobactHast perpeccus, ¢yHknus MemankuHa.
SVM-perpeccusl.

9. OCHOBHBIE IOHATUS U IPUMEPHI IIPUKJIAIHBIX 3a/au.



[locranoBka 3azmau oOyueHus: mo npeueaeHTam. OOBEKTHl W NPU3HAKU. THIBI MIKaJl: OWHApPHBIE,
HOMHMHAJIbHBIE, TIOPAJKOBBIC, KOJMYECTBEHHbIC. THIBI 3ajgad: KiaccHu(uUKalMs, perpeccus,
MPOrHO3upoBaHue, kiacrepuzanus. [Ipumepsl nmpukinaaHbix 3agad. OCHOBHBIE MOHSATHS: MOZAEITH
QJITOPUTMOB, MeTof 00y4eHusl, GYHKIMS NOTeph U (YHKIMOHAJT KauecTBa, MPUHIUI MUHUMHU3ALNN
SMIIMPUYECKOTO pHCKa, 00o00maomas CrnocoOHOCTb, CKONB3SILMH  KOHTPOJIb. MeToauka
9KCIIEPUMEHTAJILHOIO UCCIIEJOBAHUS U CPABHEHUS AJITOPUTMOB HA MOZEJIbHBIX U pealbHbIX JAHHBIX.

10. TTouck acconuaTuBHBIX MPABUIL.

[lonaTne acconMaTMBHOTO MpaBWJIa M €r0 CBSI3b C IOHATHEM JIOTUYECKOM 3aKOHOMEPHOCTH.
IIpumepsl NpUKIagHBIX 3alad: aHaJIU3 PBIHOYHBIX KOP3UH, BBIIEIEHHE TEPMHHOB M TEMAaTHKHU
TekcToB. AnroputMm APriori. /IBa 3Tama: mouMck 4acTbIX HAaOOPOB M PEKYPCHUBHOE IMOPOXKACHUE
accolMaTUBHBIX NpaBwi. HempocTtaTku u myTH ycoBepLIeHCTBOBaHMSA anroputMa APriori. Anroputm
FP-growth. Iloustust FP-nepesa u ycinoBHoro FP-mepesa. [IBa 3ranma moucka 4acTeix HaOOpOB B
FP-growth: mocrtpoenne FP-mepeBa u pekypcuBHOe TOpOXKIeHHE dacThix HaOopoB. OOriee
MPECTAaBICHUE O JUHAMUYECKUX U HEPAPXUUECKUX METOAAX IMOUCKA aCCOLUATUBHBIX IPABUIL.

11. IIporHo3upoBaHre BpEMEHHBIX PSAIOB.

3ajaya TPOTHOZUPOBAHMS BPEMEHHBIX psAMoB. llpuMepsl NpuIoXKeHHWH. DKCIOHEHIIMAILHOES
ckosp3simiee cpenHee. Mopens Xosbra. Mogens Teina-Beitmka. Mopens  Xosbra- YuHTEpca.
AnanTuBHAs aBTOpPETpecCUOHHAs Mojeib. ClieAsmuii KOHTPONbHBIN curHail. Monens Tpurra-Jluga.
AnanTuBHas CeJIEKTHUBHAsg MoJelb. AJanTHBHAS KOMIIO3MLIMSA MoOJeer. Apanrtanusi BECOB C
peryisipusanuei.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobxonnMoe obopynoBaHue Jis JISKIUNA: KOMIIBIOTEP B MYJIBTUMEIUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Mammanoe obyuenue (kypce nekuuii, K.B.Boponios)/2009 (8B anekrpoHHOM BUE)(CCHUIKY B
y4eOHO-METOMYECKON IUTeparype).

2. Kypasnés 10. U., Pazanos B. B., Censko O. B. PacnioznaBanue;. Maremaruueckue METOBI.
[Iporpammuas cucrema. [lpakruueckue npumenenus. - M .: @azuc, 2006. - 176 c.

JomnonHurenbHas aureparypa

1. MamunanaOe 00y4uenue (kypc seknuii, H.KO.30moteix) http://www.machinelearning.ru/wiki/index.php
2. MamunHoe oOyuenue (kype iexkuuid, CIAY, C.JIucuubiH)
http://www.machinelearning.ru/wiki/index.php

3. Boponnos K. B. OntumuzaninoHHbIe METOBI IMHEWHON 1 MOHOTOHHOW KOPPEKITUH B a
n-rebpanueckoM noaxoJie K npobieme pacnoznasanus /JKBM u M®. 2000. T. 40, No 1. C. 166-176.
4. Boponnos K. B. O630p coBpeMEeHHBIX HCCeI0BaHUHN 10 polieMe KayecTBa 00y4eHHs alrOPUTMOB
//TaBpuueckuii BecTHUK nHpopMaruku 1 Matematuku. 2004. No 1. C. 5-24.

5. Boponuos K. B. Tounsle onenku BepostHocTy niepeoOyuenus //[Jokmanst PAH . 2009. T. 429, No 1.
C. 15-18.

6. Boporuos K. B., Konockos A. O. [Ipodmin KOMIAaKTHOCTH U BBIJICIIEHUE ONOPHBIX 0OBEKTOB B
MeTpUYeCcKuX anroputMax kinaccuduranuu //MUckyccrBennsiit Matemexr. 2006. C. 30-33.

7. Boponuos K. B., Maxuna I'. A. [IpuHIMn MakcCuMHU3auu 3a30pa Jisl MOHOTOHHOTO
knaccudukaropa Onwkaiiniero cocena // 15-s1 Bcepoccutickast KoHGepeHIus MaTeMaTiHuecKue MeTo bl
pacmno3zHaBaHus 00pa3os,, llerpo3aBoack. 2011. C. 64—67.

8. Boponnos K. B., Pemetnsixk 1. M. Tounble KoMOMHATOpHBIE OIEHKH 0000INAIOIICH CIOCOOHOCTH
oHJIaitHOBOTO 00yueHus // Mexn. kond. UnTemnexkryanuzanus oopaborku nnpopmannu MOU-8. M.:
MAKC Ilpecc, 2010. C. 24-27.



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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

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

CryneHT, U3y4aromivid JUCHMIUIMHY, JOJKEH C OJHOM CTOPOHBI, OBIAAETh OOLIMM MOHSTHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI, aJITOPUTMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMs s paboThl CTyOeHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

— MOATOTOBKY K TU(PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylaeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, ClEIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa UHTEIJICKTYaJIbHBIX CHUCTEM

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

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

PaszpatGoTunk: B.B. CrpuwxoB, a-p ¢pus.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK, VK-1.4 I'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
KPUTHUYECKUN aHATN3 ¥ CUHTE3 MHPOPMAITUH, (bopmHpyeT COOCTBEHHBIE CYKJICHUS U OLIEHKH

HOPUMEHATH CUCTEMHBIN MOAXox uis pemenns  |VK-1.5  Omnpemensier ¥ OLEHMBAeT  MPAKTHYCCKUC

TOCTaBJICHHBIX 3a1a4 MOCJICACTBUA BO3MOXXHBIX BADUAHTOB PEUICHUA 3a1a49H1
OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE

OI1K-2 Crioco6eH UCIIONL30BaTh COBPEMEHHbIE |BBIYMCIUTENLHYIO TEXHHKY M CEPBUCHI ceTH VHTepHET B

UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a7ad OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Jjis  pELIeHHMs  HAydHbIX  3a1ad B
npodeccuoHaIbHON 00nacTu

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pe3ynbrare u3ydeHus AUCIUTUIMHBL « BBeeHre B MalmHHOE 00ydYeHHEe) 00yUYaromuics IO KeH:

3HATh:

- (yHIaMeHTaIbHBIC TIOHATH 3a1a49 OOYUYCHHS T10 TIPEIEACHTaM;

- OCHOBHBIE METOJIbI U AJITOPUTMBI PEICHUS 3a7a4 00yUEHHS 110 MPELeACHTaM;

- OCHOBHBIE 00JIACTH TPUMEHEHHS STUX METOJIOB M aJITOPUTMOB.
YMeTh:

- TPUMEHITHh METOJIbI M aJTOPUTMBI K PEIISHUIO 3a71ad 00yUYEeHUS 110 TIPeTieIeHTaM.
BJIa/I€Th:

- HaBBIKAMH CAMOCTOSTENILHOW PabOThI IPU PELICHUN TUIIOBBIX 33/1a4;

- KyJIBTYpOH IOCTAHOBKY U MOAEIUPOBAHUS IIPAKTUYECKH 3HAYMMBIX 337a4;

- TIPAKTUKON MCCIIENOBAHMS U PEIICHUS TEOPETUUECKUX U PUKIAJHBIX 3a/1a4;

- HaBbIKAMH TEOPETUYECKOIO aHajlu3a peajbHbIX 3ajad, PellacMbIX C IIOMOIIBIO AJITOPUTMOB
00y4eHHs 1O IpeleICHTaM.

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

1. 3amana 1eHa OTKa3a oT Kiaccupukanuu. Beimucars MomuduuupoBanHyo GpopMyiny OaifecoOBCKOTo
Kiaccuduraropa.

2. BoiBecTu GopMyity THHEHHOTO AUCKPUMUHAHTA JUIS CITy4ast HE3aBUCUMBIX IIPU3HAKOB.

3. BoiBectn opmyny HauBHOTO GaliecOBCKOTO KiaccudukaTopa sl cioydas OMHAPHBIX MPHU3HAKOB
(moka3ath, YTO OH JIMHECH).

4. BeBectn (opMmylly TpaJHeHTHOTO IIara B METOJE JIOTHCTUYECKOH pPerpeccHd Ui 3ajaqu
knaccudukanuu ¢ qyms kaccamu. CpaBHUTH € TIpaBUiioM X300a.

5. BwiBectu dopmyny HenapameTpuieckoit perpeccun Hanapas-Barcona.

6. BeiBectu ¢Gopmylly peryaspU30BaHHOTO PEIICHHs 3a/add MHOTOMEpPHOW JIMHEHHOU perpeccuu
4yepes3 CUHTYISIPHOE Pa3lIoKeHHE.

7. BwiBecTH rpaiueHTHbIN MeToA 00y4YeHHS B JIOTHCTUYECKON PErpecCuu.

8. B uém oTnmMuuns BHYTPEHHUX U BHEIIHUX KPUTECPUEB?

9. Pa3HOBHIHOCTH BHEIIHUX KPUTEPHUEB.

10. Pa3HOBUIHOCTH KPUTEPHSI CKOJIB3SIIETO KOHTPOJIS.

11. Yro Takoe kpurepuil HenmpoTuBopeuuBocTr? B uéM ero HemocTarku?

12. YUro Takoe MHOTOCTYIIEHYATHIH BBIOOP MOJIENN IO COBOKYITHOCTH KPUTEPHUEB?

13. OcHoBHas uzaes oTOOpa MPU3HAKOB METOJOM IOJIHOTO nepedopa. JelCTBUTENBHO JIU 3TO MOJIHBIN
nepe6op?

14. OcHoBHas uzest 0TOOpa MPUIHAKOB METOJIOM J00ABIICHHI U HCKITFOYHECHUH.

15. Uro Takoe maroBast perpeccus? MoKHO I €€ HCIONB30BATh JIIS KiIacCU(UKAIMHA, B KaKOM
Mmetone?

16. OcHoBHas uzaest 0TOOpa MPU3HAKOB METOJIOM IIOMCKA B [ITyOUHY.




17. OcHoBHas uzaes 0TOOpa MPU3HAKOB METOJIOM TIOMCKA B ITUPUHY.

18. Uro Takoe MI'VA?

19. OcHoBHas uzest 0TOOpa MPU3HAKOB C MIOMOIIIBI0 TEHETHYECKOTO AITOPUTMA.
20. OcHoBHas ujest 0T00pa MPU3HAKOB C IIOMOIIBIO CITYYaifHOTO MTOKCKA.

21. B uém oTnnums ciry4aifHOTO MOMCKA OT CITy4ailHOro IOMCKa ¢ afanTtainuen?

22. IlpuBeanute mpuMep BHIOOPKH, KOTOPYIO HEBO3MOXKHO KJIACCU(PHUIIMPOBATh O€3 ONMIMOOK C TIOMOIIIBIO
JUHEHHOTro ajaropurMa kinaccuukanuu. KakoBa MuHuMalbHas AJMHA BEIOOPKH, 00nagaromas JaHHbIM
coiictBoM? Kakue cymecTBytoT criocoObl MOAMGHUINPOBATH JIUHEHHBIA aITOPUTM TaK, YTOObI JaHHAS
BBIOOpKa CTalla JIMHEHHO pazaenuMon?

23. Ilouemy nrobas Oyinesa GyHKUMA MPeACTaBUMa B BUAE HEMPOHHOM ceTH? CKOJIBKO B HEHl cl10EB?

24. Meton oOpartHoro pacnpocrtpaneHus omnook. OcHoBHas uaes. OCHOBHbBIE HEOCTATKH U CIIOCOOBI
UX yCTpaHEHHUS.

25. Kak MOXHO BBIOMpaTh HavaJbHOE MPUOIMKEHNE B TPAAMEHTHBIX METOJaxX HACTPOHKH HEHPOHHBIX
cerei?

26. Kak MOXKHO YCKOPHTBH CXOAUMOCTD B TPAAMEHTHBIX METOAAX HACTPOHKN HEUPOHHBIX CETEH?

27. Yro takoe quaroHanbHbli MeTox JleBenOepra-Mapksapara?

28. Uto Takoe «mapanndy» CeTH, U Kak ero u3dexarn?

29. Kak BBIOMpaTh YHCIIO CIOEB B IPaJUCHTHBIX METOJaX HACTPOWKH HEMPOHHBIX ceTel?

30. Kak BbIOMpaTh 4KMCIO HEMPOHOB CKPBITOTO CJIOSI B TPAJUCHTHBIX METOJaX HACTPOWKH HEHMPOHHBIX
ceTen?

31. B uém 3axioyaeTcsi METOJ] ONTHMAJIBHOTO MIPOPEKUBaHUA HelpoHHOU cetn? Kakue HemocTaTku
CTaHJAPTHOTO aJIFOPUTMa 0OPATHOTO PACIPOCTPAHEHUs OMIMOOK MO3BOJISET yeTpaHuTh MeTon ODB?

32. Jlatb ompeneneHUe alrOPUTMHUECKOW KOMIO3MIMHU (MOMHUTH Qopmyny). Kakue THmb
KOPPEKTUPYIOIIMUX Ollepaluil BbI 3HaeTe?

33. Kakue tunsl ronocoBanus Bbl 3HaeTe? Kakoit u3 Hux Hanbonee oomuii? (MoMHUTH GopMyITy)

34. Kak oOHapyXHUTh OOBEKTHI-BEIOPOCHI MPH TOCTPOCHUM KOMIIO3HMIIMU KJIACCUPUKATOPOB ISt
rOJIOCOBaHUS 1O OOJIBIIMHCTBY ?

35. Kak obecrieunBaeTcst pa3mmyHOCTh 0a30BbIX aJITOPUTMOB IIPU TOJIOCOBAHUH 110 OOJIBILINHCTBY?

36. Kak obecrieunBaeTcs pa3iMyHOCTh 0a30BbIX aJITOPUTMOB MIPH TOJIOCOBAHUH 10 CTAPIIUHCTBRY?

37. Kakue BO3MOXHBI CTpaTrerud BbIOOpa KiaccoB 0a30BbIX AJITOPUTMOB IPU TOJIOCOBAHUH II0
CTapUINHCTBY?

38. Kakue jBe 9BpUCTHKH Jiexkar B ocHOBe anroputma AdaBoost?

39. Kak oO6HapyXuTh 00bEKTHI-BEIOpOCHI B anroputMe AdaBoost?

40. JlocTronnctBa u Hepocrarku anropurma AdaBoost.

41. OcHoBHas uzes anroputMma AnyBoost.

42. OcHoBHas ujes MeTofia bagging.

43. OcHoBHas uies MeTojia CIy4alHbIX MOJIIPOCTPAHCTB.

44. Yto Takoe cMech IKCIIEepPTOB (MOMHUTH (popMyity)?

45. TlpuBenute mpUMepbl BBIMTYKIBIX (GYHKIWH mortepb. [lodyemy CBOHCTBO BBITYKJIOCTH ITOMOTAET
CTPOHUTH CMECH IKCIIEPTOB?

46. Yto Takoe norumueckas 3akoHoMepHOcTh? llpuBeaure mnpuMepbl 3aKOHOMEPHOCTEH B 3ajade
pacIio3HaBaHHUs cllama.

47. YacTo MCIONb3yeMbI€ TUITBI JOTHYECKUX 3aKOHOMEPHOCTEH.

48. JlaliTe onpeneneHne SMCUITOH-]IEIBTa-TIOTMUECKON 3aKOHOMEPHOCTH (MTOMHUTH (POPMYJIBI).
49. JlaliTe onpeneneHne CTaTUCTUYECKON 3aKOHOMEPHOCTH (TIOMHHUTD (DOPMYIIBI).

50. CpaBHUTE 001aCTH CTATUCTUIECKUX U JIOTHIECKUX 3aKOHOMEPHOCTEH B (P,N)-TIOCKOCTH.

51. C kakoii 1espto aenaeTcsi OuHapu3anus?

52. B uém 3axmodaercs porieypa OMHapu3anuu npu3Haxa?

53. Kak npoucxoaut nepedop B kKaJHOM aITOPUTME CHHTE3a HHPOPMATUBHBIX KOHBIOHKIIUH?

54. Kakwme kpurepuun HHGPOPMATUBHOCTH HCIOJB3YIOTCS B KAJHOM QIrOpUTME CHHTe3a
WH(POPMATUBHBIX KOHBIOHKIUN U 1ToYeMy?

55. Kak npucrnocoOuTh >KaaHBI alrOpUTM CHUHTE3a KOHBIOHKUHUH AN CHUHTE3a MH(OPMATHBHBIX
mapoB?

56. Uto Takoe CTOXaCTHMUYECKUH JIOKAJIbHBINA IIOUCK?

57. B uém oTnuuus peaykuuu u ctabunmzanun? B 4éM MX J0CTOWHCTBA U HEJOCTATKHU?

58. UTo Takoe pemraromuii Crucok?



59. Kakue kputepun nHHOPMATUBHOCTH UCTIONB3YIOTCS MPH CHHTE3€ PEIIAONIEero CIICcKa U ToueMy?
60. JlocToMHCTBA M HEAOCTATKU PEIIAOIIUX CIIHCKOB.

61. Uto Takoe permaroniee aepeBo?

62. Kakue kputepun nH(HOPMATUBHOCTH UCTIONB3YIOTCS NP CHHTE3€ PENIAOIIEro AepeBa U modeMy?
63. JlocToMHCTBA M HEAOCTATKU PELIAONIUX IEPEBHEB.

64. 3adem nenaercs peayKIus PelaonuX 1epeBbeB?

65. Kakue ecTb Ba OCHOBHBIX THIIA PEAYKIIHH PEIIAIOIINX IePEBbER?

66. Kak npeoOpazoBars periaroiiee JIEpeBo B PEIIAIONINA CTUCOK, U 3a4eM ITO JiejaeTcs?

67. Uro takoe ADT (alternating decision tree)? Kak npoucxoaut nocrpoenne ADT?

68. OcHoBHast unes anroputma KOPA.

69. Ilouemy BO3HHKaeT IpoOieMa MPENNOYTeHHUs MPU3HAKOB C MEHBIIMMH HOMEpaMH B aJrOpHUTMeE
KOPA? Kak ona pemaercs?

70. OcHoBHas uzaes anropurma TOMIL
71. Kakue kpurepun nHGOPMATUBHOCTH UCTIONB3YIOTCS B ainropurme TOMII u nouemy?

72. Ilouemy Bo3HHMKaeT mpoOiiema IyOnupoBaHHs 3akoHOMepHocTed B anroputme TOMII? Kak ona
permraercs?

73. JlocTonHnctBa u HenocTaTku anroputma TOMIL.

74. Kak wucnomszoBark amroputM AdaBoost i TOCTpOEHHWsST B3BEHNICHHOTO TOJIOCOBAHUS
3aKOHOMEPHOCTEH?

75. Kaxoii kputepuil nHGOpMATUBHOCTH UCTIONB3yeTcs B anropurme AdaBoost?
76. CTpyKTypa anropuTma BbaucieHus oueHok (ABO).

77. Yto Takoe accommaruBHOE mnpaBwio? [lpuBenure mpuMep accONMATUBHOTO MpaBWIIa B 3ajave
aHaJM3a NOTPEOUTEIILCKUX KOP3HH.

78. OcHOBHAA Ujes aIropuTMa TIOMCKa aCCOMAaTHBHBIX paBui APriory.
79. KakoBbl OCHOBHBIE II€JIH KJIacTepr3aruu?

80. OcHoBHbIE TUIBI KJIacTepHbIX CTPYKTyp. llpuBeaure nus Kaxnod M3 3TUX CTPYKTYp NpUMEp
ajropuTMa Kiactepusann, kotopsli st He€ HE mogxonut.

81. B uém 3axiouaercsi aNropuTM Kparyaimero He3amkHyToro mytu? Kak ero mcmonb3oBarh JUIs
knactepuszanun? Kak ¢ ero momorursio onpeaenuTs Yuciio kinactepos? Beerna g 310 BO3MOXKHO?

82. OcHoBHas ujes anroputrma @opIr.

83. Kak BBIYHCISIOTCS UEHTPHI KiacTepoB B anroputMe Popli, eciii OOBEKTHI —  DJIIEMEHTHI
METPUYECKOT0 (He 0053aTeNIbHO TMHEHHOTO BEKTOPHOTO) IPOCTPaHCTBA?

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

1. 3anucars o61Iyr0 GopMyny OaiiecOBCKOTO Kilaccudukaropa (HaJo IOMHHTE (GOpMYITY).
2. Kakue BBI 3HAETE TPH MOJX0AA K BOCCTAHOBJICHUIO TUNIOTHOCTH PACIIPEEIICHUS 110 BBIOOPKE?
3. Yo Takoe HauBHBIN 0alieCOBCKHUI KilacCH(PHUKATOP?

4. Yrto Takoe oneHka mioTHocTu [lap3ena-PoszenbOnarra (Hamo momHHTH ¢opmyiy). Beimucars
(bopmMyity anroputma 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 MOMHUTH (opmyny). BriBectu Qopmymiy
KBaJpaTUYHOTO TUCKPUMMHAHTA. [Ipy KakoM yCIOBUHM OH CTAHOBUTCS JIMHEHHBIM?

7. Ha xakux npeanojoKeHUsIX 0COBaH JUHEHHBIN AuCKpUMHUHAHT Duriepa?

8. Uro Takoe «mpobiema MyIBTHKOUIMHEAPHOCTHY, B KaKMX 3a7a4ax M IPH HCIOIb30BAHHM KAKHX
aNropuTMOB OHa Bo3HUKaeT? Kakue ecTb moaxosl K €€ pemeHuo?

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

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

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

12. Yrto takoe croxactuueckuit EM-amroputm, kakoBa ocHOBHasg uaes? B uém ero mpemmyiiecTBo
(xaxoit HegocTarok crangaptHoro EM-anroputma oH yctpaHsier)?

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



15. Yro Takoe 0000mEHHBIN anropuT™ kiaccudukanuu (Hamo moMHUTH Gopmyny)? Kakue BBl 3HaeTe
YaCTHBIC CITydan?

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 HCHOJIB30BaTh?

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

19. 3auem Hy)keH O0TOOp OMOPHBIX OOBEKTOB B METPUUECKHX AJTOPUTMAX Kiaccu(uKarum?
20. Ocuosnas unes anroputma CTOJIII.
21. Uro takoe QyHKIHS KOHKYpeHTHOTo cxoncTBa? OcHoBHas uaes anroputma FRiS-CTOJIII.

22. IlpuBeauTe MpUMeEp METPUUECKOTO aJrOpUTMa KiIacCU()UKAIMK, KOTOPBIH OAHOBPEMEHHO SIBIISETCS
0aiieCOBCKUM KJIACCU(PUKATOPOM.

23. IlpuBeauTe MpUMEP METPUIECKOTO allTOPUTMA KJIACCH(UKAIIMU, KOTOPBIH OTHOBPEMEHHO SIBIISICTCS
JUHEHHBIM KJIaCCH(PHUKATOPOM.

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

25. MetoJ CTOXacTHYECKOTO TpajreHTa. PacnucaTh TpaJineHTHBIN 1Iar AJis KBaJIpaTHIHOW (QYHKITUH
MOTEPb U CUTMOUIHON (PYHKIIUM aKTUBALMH.

26. Henocrarku metona SG u Kak ¢ HUIMH OOpOTHCSI?

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

29. Uto Takoe «COKpalleHHe BECOB)?

30. OGocHOBaHME JOTHCTHYECKOW perpeccuu (OCHOBHAs TeEOpeMa), OCHOBHBIE NOCBUIKH (3)
cieactBus (2). Kak BeipaxaeTrcs anocTepuopHasi BEpOATHOCTD KIAccoB (HaZ0 TOMHHUTE (hOpMYITY).

31. Kak Beipaxaetcs (DyHKIIHS OTEPh B JIOTUCTHYECKOW perpeccuu (Haj0 TOMHHUTE (OpMYITY).

32. JIBe MOTHMBAaIMM U MOCTAHOBKA 337a4d METOJa OHNOPHBIX BEKTOPOB. YMETh BHIBECTH HOCTaHOBKY
3agaun SVM (pexoMmeHtyeTcsi HOMHUTD (POPMYITy TOCTAHOBKU 3aJa4H).

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 MOIMMHUAIIbHBIE Pa3eNaioliie MOBEPXHOCTH?
36. Uro takoe ROC-kpuBas, kak oHa onpeaensierca? Kak ona 3))eKTUBHO BBIYHCTSETCS?

37. B Kakux ajaropuTMax Kiaccu(UKAIMH MOXHO y3HATh HE TOJBKO KJIACCOBYIO MPUHAIICIKHOCTH
KJIaCCU(PHUIIUPYEMOTro 00bEKTa, HO U BEPOSTHOCTD TOT'O, YTO JaHHBII 00BEKT MPHUHAMICIKUT KKIOMY U3
KJIACCOB?

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

39. Yro Takoe MpUHLMI MAaKCUMyMa COBMECTHOTO MPaBAONOA0ONS JaHHBIX U MOJENH (HaJ0 IIOMHHUTH
bopmyiry)?

40. Yro Takoe siiepHOE CTIaKUBaHHe?

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

42. Ha 4ro BIMsET MMpPUHA OKHA, & HA YTO BUJ Spa B HEMIApaMeTPUUYECKOM perpeccuu?

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

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

45. ITocTaHoBKa 3a7a4l MHOTOMEPHOM JINHENHOW perpeccun. MaTpuiHas 3aluch.

46. Uro Takoe CHHTYIApHOE pasnoxeHue? Kak oHO wcmonp3yercst [l peleH s 3aJa4l HAMMEHbBIINX
KBaIpaToB?

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

48. CpaBHUTH TPEeOHEBYIO PETPECCHI0 M JIaccOo. B kakux 3amadax NpeArodYTHTEIhbHEE HCIOIh30BaTh
nacco?

49. Kakyio mpo0OneMy peliaeT MeToJ]l IMIaBHBIX KOMIIOHEHT B MHOTOMEpHOW JIMHEWHOH perpeccuu?
3anucarh MaTPUYHYIO IIOCTAHOBKY 334341 JJIs1 METO/A IJIABHBIX KOMIIOHEHT.

50. Kak cBecTu 3amauy MHOIOMEpPHOH HEIMHEHHON pPErpeccuH K IMOCIEAOBATEIbHOCTU JHUHEUHBIX
3aga4q?

51. Meton HacTpoliku ¢ Bo3BparieHussMu (backfitting): mocTaHoBKa 3a/1a4uu M OCHOBHAs WISl METOJIA.
52. Kakue MeToJpl MOCTPOEHHUS JOTUCTHYECKOM perpeccun Bl 3HaeTe?



53. TlpuBeauTte mMpUMEpbl HEKBAJPATHYHBIX (YHKIUH MOTEPh B PErpecCHOHHBLIX 3ajadax. C kakoi
LEJIbIO OHU BBOJSTCS?

Kpurepuu onieHuBanus
Ouenka ommmyHo 10 OammoB - BBICTABIISICTCA ~ CTYJCHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
MHTEpeC K JaHHOW MPEAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHUE YBEPEHHO M TBOPYECKU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Omenka ommMyHO 9 OamwioB -  BBICTABISETCA  CTYIACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSATh UX Ha MPAKTHKE NPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHUAMN.
Ouenka ommyHO 8§ OamwioB - BBICTaBISETCA CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pelIeHnH, ¢ HEKOTOPBIMU HEIO0UeTaMHu.
Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSTh IOJY4YCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIbTAThI.
OtmeHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.
OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
W 10 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka yHIOBIETBOPUTENBHO 4 Oana - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJbHEHWIIero oOy4eHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ymIOBIETBOPUTENBHO 3 Oajula - BBICTABISETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTEIbHOCTH B H3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABISAETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJIbIIeH YacTH
OCHOBHOTO COJCpKaHUsI y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3ajad.

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

Bo Bpemss mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
OporpaMMON JIHCUMIUIMHBL, a TakXke CIPAaBOYHOH JINTEPaTypoil, BBIYUCIUTEIBHOW TEXHUKOM,
KOHCIIEKTaMH JICKIIAH.

JupdepeHnnpoBaHHBIA 3a4e€T MOKET HPOBOIUTHCSA II0 HMTOTaM TEKyIIeH YCIeBaeMOCTH M CIa4H
3aJ[aHuUil, WU IyTEeM OpraHu3aliy CIICIHAIBHOTO OIPOca, MPOBOIUMOTIO B YCTHOH (hopme.



