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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

0 TUCHUILINHE: Brenenne B MamuHHOE 00yUeHUE
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOArOTOBKHU: PannorexHuKka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MammHHOTO 00yUYeHUs U IU(PPOBOI TYMaHUTAPUCTUKA

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: K.B. Boponrios, 1-p ¢u3.-Mat. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapbl MAITUHHOTO 00yUYeHHs U ITUPpoBO rymanuTapucTiku 15.05.2021



AHHOTANMA

Kypc mOCBSIIEH OCHOBHBIM TIOHSTHSIM W KOHLENIHUSM COBPEMEHHOTO MamIMHHOTO oOy4eHus. Tak,
paccmarpuBatoTcs 0a30BBIM  alrOpUTM  (ANTOPUTMHUYECKMH OIeEparop), KOPPEKTHPYIOIAs —OIeparus,
B3BEIICHHOE TOJOCOBaHHME, KOMITO3HMIWH, KPUTEPUU BBIOOpAa MOJENeH, MEeTOmbl O0TOOpa NPU3HAKOB 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

° C(l)OpMHpOBaTB TCOPCTUYCCKUC U IIPAKTUICCKUC 3HAHUSA B obmacTu 06yquI/m MalinH, COBpCMCHHBIX
METOJ0B BOCCTAHOBJICHMSI 3aBUCHUMOCTEH IO OMIIMPUYCCKUM JaHHBIM, BKJIHOYasd Z[PICKpHMPIHaHTHLIﬁ,
KJ'IaCTGpHBII\/’I n perCCCHOHHLIﬁ aHaJIn3, 4aCTUYHOC O6yLICHI/Ie.

33]13‘11/[ JAUCHUIIINHBI
® OCBOUTBH MCTOJBbI KOppeKTHOI\/’I (bOpMYJ'II/IpOBKI/I 3a1a4 B TCpMHUHAaX MAallIMHHOT'O O6y‘-I€HI/I$I;
¢ OBJAJACTb HABBIKAMU MPAKTUYCCKOI'O PCHICHUA 3a/1a4 MHTCIUICKTYAJIbHOI'O aHAJIN3a JdHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-2.1 Criocoben MPUMEHSATh COBPEMEHHEBIE
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IeTeNbHOCTH, coOMoast |o0ecredeHre  JUii  peUIeHUs  Hay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHOH 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naetr ocHOBHble TpeOGoBaHMs HH(POPMATMOHHON

0e30MmacHOCTH
[MK-2 Cnocoben ananu3uposath nmonydeHusie B |[1IK-2.1 Bnageer meromamu cratuctudeckoit oOpabOTKU U
X0JIe HayYHO-HCCIIEIOBATEIBCKOM PabOThI aHaJM3a Hay4YHbIX JTaHHBIX
JIaHHbIC U JIeJIaTh Hay4HbIC BBIBOIBI
(3aKITrOUCHMS )

[IK-3.3 YMmeeT mpou3BOAUTH OLEHKY TOUHOCTH YHMCICHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
I1K-3 CniocobeH BbIOMpATh ¥ IPUMEHSATh CIO)KHOCTH  HCIIOJNB3yeMbIX  alTOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTHI M |TPEOYEMBIX BEIYHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIICIOBAHMN TS pemieHust 3ana4 B |[TIK-3.2 3Haer o0macTh M KPUTEPUH [PUMEHUMOCTH
n30paHHOM IPEIMETHOM 00NacTH UCHOJNB3YEMBIX TEOPETUYECKUX TIOIXOJOB M  yMEHHE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
- OCHOBHBIC MTPUHIIMIIBI ¥ IPOOJIEMATHKY TEOPUH 00yUESHsI MaIIHH,
- OCHOBHBIC COBPEMEHHBIE METOBI OOYUYEHUH 10 IperleIecHTaM — KiIacCu(hUKaum, KIacTepu3aiu U
perpeccuu.

YMETh:




- popMaI30BaTh TOCTAHOBKY MPUKIIAAHBIX 33134 aHAIN3a JaHHbBIX;
- HCTIONIb30BaTh METOABI 00YUEHUS TIO Mpele/IeHTaM ISl PelIeHUs] MPAKTHUYECKUX 3a/1a4;
- OIIEHUBATh TOYHOCTH ¥ 3(P(PEKTHBHOCTH MMOTYICHHBIX PEIICHUN.

BJIAJIETh:

- OCHOBHBIMH NOHATUAMU TCOPHUHU MAITMHHOTO O6yLICHI/I$I.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), 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 YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Komnosuumu knaccudrkatopos, OyCTHHT 2 2 3
2 Kputepun Bei6opa mozneneit 2 2 3
3 Mertoznsl 0TOOpa MpU3HAKOB 4 4 3
4 MeTtozas! paHKUPOBaHUSA 4 4 3
5 OO0y4eHne ¢ TOKPETUICHHEM 4 4 3
6 3ajaun ¢ YaCTUYHBIM 00ydICHUEM 4 4 3
7 KomnnaboparusHas Gpunsrpanus 2 2 3
8 Temarndyeckoe MOIEIMPOBAaHUE 2 2 3
9 BaitecoBckoe oOyueHue 4 4 3
10 Beenenue B rnyOnHHOE 00yueHue 2 2 3
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)

1. Komnosunnu knaccupukaropos, OyCTUHT

* OcHOBHBIE MOHSATHS: 0a30BbIM AITOPUTM (AITOPUTMUYECKHH OIMEpaTop), KOPPEKTUpYIoLIas

oreparusi.
* B3BenienHoe rojgocoBaHUe.

» AnroputM AdaBoost. DkcroHeHIMaIbHAs alPOKCUMAIS TTOporoBoi GpyHKIMK noTeps. [pornece

IO CJICA0BATCIILHOI'O 06y‘leHI/I$I 0a30BEIX AJITOPpUTMOB. TeopeMa 0 CXOOMMOCTH GYCTI/IHl"a.

* O000menne OycTMHra Kak Ipolecca IpaJHeHTHOrO cilycka. Teopema CXOAUMOCTH. AJTOPUTM

AnyBoost.

» TIlpoctoe TromocoBaHue (KOMHTET OOJNBIIMHCTBA). OBpHcTHYeckuid anroputM ComBoost.
Unentndukanust HETHIUYHBIX 00BEKTOB (BEIOpOCOB). O600IIEHHE Ha OOJIBLIOE YHCIIO KIIACCOB.

* Pemarommii crnucok (KOMHTET CTapUIMHCTBA). OBpUCTHUECKHi anroputMm. Ctparerust BbiOOpa

KIIACCOB 1715l 0230BBIX aJITOPUTMOB.
* CTOXacTUYEeCKHE METO/IBI: OATTHHT ¥ METOJI CIIyYalHBIX ITOIMPOCTPAHCTB.

* Henuneiinsle anroputmuueckue Komno3uuuu. CMech OKCIEPTOB, 00JacTh KOMIIETEHTHOCTH
anroput™a. Bemykisle QyHKIME 1OTEph. METONBI TOCTPOSHUS CMECEH: MOCIeNOBaTeIbHBIN U

uepapxuueckuil. [locrpoenue cmecelt skcnepToB ¢ noMouso EM-anroputMa.




2. Kputepuu Beibopa Mozeneit

* BHyTpeHHUE U BHEIIHUE KPUTEPUU.

* DOMIUPHYECKUE U AaHATUTHYECKUE OLIEHKH (DyHKIIMOHAJIA TIOJTHOTO CKOJIB3SIIET0 KOHTPOJIS.

* CKOJIB3SIIUI KOHTPOJIb, PA3HOBUIHOCTH IMITMPUUECKUX OLIEHOK CKOJIB3AIIEr0 KOHTPOJIS.

* Kpurepuiit HenpoTUBOPEUNBOCTH.

* Perymsipuzanms. Kpurepuii Axkauke (AIC). baiiecoBckuii nnpopmarnmnonnstii kpurepuit (BIC).
* ArpernpoBaHHbIE I MHOTOCTYIIEHUYAThIE KPUTECPHH.

3. Merojpl 0TOOpa IPU3HAKOB

* Yced€HHBII MOUCK B IIUPHUHY, MHOTOPSIIHBIN UTepallMOHHbIN anroputM MI'VA.
* ['eneTndeckuit anroputm, ero cxoactso ¢ MI'YA.
* Ciiyyaitabiit mouck u Ciydaiinbrii nouck ¢ aganranuei (CITA).

4. MeTopl paHKUPOBAHUS

* [locTaHoBKa 3374y paHKUPOBAHHUS.

* [IpuMeps! IpUKIaaHBIX 3a/1a4.

* [Ipu3Haku B 3a/1aue paH>XUPOBAaHUs IOMCKOBON BbIJAUM: TEKCTOBBIE, CCHLIIOUHBIE, KIIUKOBBIE.
* Kputepuu kadecTa paHXHUpOBaHUS.

* TouyeuHslii, HONAPHBINA U CIIUCOYHBIN ITOAXOBbI.

5. O0yuenue ¢ MOAKpETICHUEM

* 3amaya o MHOropykoMm Oanmute. JKajgHple W OICWIOH-XKanHble crparermu. Cpema st
9KCIIEpUMEHTOB. MeToJ CpaBHEHHsI ¢ IOAKpEIUIeHneM. MeTox npecie0BaHusl.

° A,E[aHTI/IBHBIe CTpaTCru Ha OCHOBC CKOJIB3AIIUX CPCAHUX.

° ypaBHeHI/IH Beanmana. OntuManbHBIE CTpaTcCruu. Z[I/IH&MI/I‘IGCKOG nmporpaMmmupOBaHHC. MeTton
I/ITepaHHﬁ I10 ICHHOCTAM U IO CTPATCTHUAM.

* Metoas! BpemeHHbIx pasHocrtei: TD, SARSA, Q-metoa. MuoromaroBoe TD-npornosupoBanue.
AnantuBHbIi nonyxanueii Meron VDBE.

6. 3a1aun ¢ YaCTHYHBIM OOYYCHHEM

* [locranoBka 3agaun Semisupervised Learning, npruMepbl NPUIIOKEHUH.
* [Ipocteie 3BpucTHUecKue MeTobl: self-training, co-training, co-learning.

* ApanTanys ajiropuTMOB KJIACTEPU3aLMU JUISL PEIICHHUS 3aJad C YaCTHYHBIM OOYYCHHEM.
Kparuaitmué ne3aMkHyThIN TyTh. Anroputm Jlanca- Yunbsimca. AITopuT™ K-cpeqHux.

* TpaHCIYKTUBHBIN METOJ] OMTOPHBIX BeKTOpoB TSVM.

» AmroputM Expectation-Regularization Ha OCHOBE MHOTOKIACCOBOW pETYISPU3HPOBAHHON
JIOTUCTUYECKON pEerpeccuu.

7. KonnabopartusHas puisTpanus

* 3amaunm  KoutabopaTWBHOW  (WIBTpANMK,  TPAH3aKUMOHHBIE  JIaHHBIE HM  Marpuia
CYOBEKTBI—OOBEKTHI.

* Koppensmuonnsie meTojibl user-based, item-based.
* JlareHTHBIC METO/IBI HA OCHOBE OM-KJIacTepu3anuu. AiroputM bpermana.

» JlareHTHBIE METOIBI Ha OCHOBE MAaTpUYIHBIX pa3JIO)i(eHI/II>'I. MeTon IJIaBHBIX KOMIIOHEHT JIJIsI
Pa3pPCIKCHHBIX JaHHBIX. MeTO)I CTOXaCTHUYCCKOI'O rpaAuCHTA.

» HeorpuuarensHble MaTpuyHble pa3iokeHus. BeposTHOCTHBIN JTaTEeHTHBIA CEMaHTHUECKUN aHan3
PLSA. EM-anroputwm mist PLSA.

* DKCIIEpUMEHTHI Ha JaHHBIX KOHKypca «HTepHer-maremarkay 2005.



8. Temarnueckoe MOJICIIUPOBAHUE

° 33,)_'[3.‘{1/1 TCMATHYCCKOTO MOICIUPOBAHHNA, KOJUICKIHUU TCKCTOBLBIX JOKYMCHTOB U Marpula
AOKYMCHTBI—CJIOBA. HepHJIeKCI/IH KaK MC€pa Ka4eCTBa TEMATUYSCKON MOJICIIH. 33,[[8‘13 TEMATHUYCCKOI'O
IIOHCKa.

* VHMrpaMMHasi MOJENIb JTOKyMEHTa. MeToj MakcUMyMa MpaBIONofoOus M METOJ MaKCUMyMa
aroCTEPUOPHOM BepoSITHOCTH. [IprMeneHne Merona MHOXUTENEHR Jlarpanxa.

* BepostHOCTHBII nareHTHbINM cemanTudyeckuid aHanmu3 PLSA. EM-anroputm. HuKpemeHTHOE
nobasiieHue HOBBIX ToKyMeHTOB (folding-in). 3amaua ¢ 4acTHYHBIM 00yUYEHHEM.

» JlarentHoe pasmerienue Jupuxie. CrimaxxeHHast 4acTOTHAsI OIICHKA BEpOATHOCTH. COMIUTMpPOBAaHUE
I'm66ca. OnTumu3anys rurneprnapamMmeTpos.

* PoOactHas Temarmueckas MoJieib ¢ (POHOBOM M NIYMOBOW KOMIIOHEHTOW. DKCIIEPHUMEHTHI 10
CpaBHEHHIO pOOACTHBIX U PEryIsipU30BaHHBIX MOJEIICH.

9. baiiecoBckoe 00yueHHe

* [ToHsiTHE YCTIOBHOW HE3aBUCUMOCTH, TpaUIECKUE MOJISIH.
* baiiecoBckue CeTH.

* MapkoBckue mois.

* CKpBITBIE MAPKOBCKHE MOJICIIH.

* YCIIOBHBIE Cily4allHBIE TIOJIA.

10. BBenenue B niryOMHHOE O0yUYCHHE

° PeKyppeHTHBIG HCprOCCTPI, CBCPTOYHELIC HeﬁpOCGTH
° HpHMepr MPUKJIAAHBIX 3a/1a4, YCIICIIHO PCIIaCMbIX C ITIOMOIIbIO FJ'IYGI/IHHOFO 06y‘leHI/I$I.
° OFpaHI/ILIeHHaSI MaliuHa BOHBL{MaHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Maremaruueckast craructuka [Teker] : [yueOnuk amnst By30B] / A. A. bopoBkoB .— [3-¢ u31., ucnp. |
— M. : dumamimt, 2007 .— 704 c.
2. Maremarnueckas cratuctuka [ Tekct] : yue0. mocobue s By30B / A. A. Haran, O. I. Top6aues, C.
A. T'y3 ; Mock. ¢pusuko-texa.us-T1 (roc.yH-T .— M : M3 Ilpecc, 2004, 2005 .— 160 c.
3. Python u mammnHoe oOy4enue [Tekct], kpaiiHe HeoOXOANMOE U3JAaHHUE MO HOBEHUIIEH
npecKa3are’IbHON aHaJUTHKE JIsl OoJiee TTyOOKOTO TOHUMAaHHS METOIOJIOTHH MAallIMHHOTO
o0yuenus/C. Pamka, -M., JIMK Ilpecc, 2017
4. Python amst COXKHBIX 3a/1a4: HayKa O JIAHHBIX U MalIMHHOE o0yueHue [ Tekcr], [yued. mocodue ms
By30B] /JIx. Bannep Ilnac ; [nep. ¢ anr. W. [Manstu]. -CI16., [Turep, 2018

JlononHuTEIbHAS TUTEpPaTypa
1. Maremarnueckas craructuka [ Tekcr] : olieHKa napamMeTpoB,lIpoBepKa runoTe3:yue0.mocodue st
By30B:1011.M-Bom o6pazoBanuss CCCP / A. A. bopoBkoB .— M. : Hayka, 1984 .— 472 c.
2. Carron P.C., Bapto 3.I". O6yuenue ¢ noakperieaneMm. — BMMHOM, 2011. (c calita 6ubmuorexu
MO®TN).

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



1. http://www.machinelearning.ru — npodeccrnoHanbHbIi HHPOPMATMOHHO-aHAIMTHYECKHUN pecypc,
MOCBAIIEHHBII MAIIMHHOMY OOY4EHHIO, PACIIO3HABAHNIO 00Pa30B M MHTEIUICKTYaJIbHOMY aHAJIN3Y
JAHHBIX.

2. http://shad.yandex.ru — caiiT mikosnsl aHanu3a JaHHBIX STHIEKCA.

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

4. https://b-ok.cc/book/4988060/2077¢6

5. http://bookre.org/reader?tile=728687&pg=1
6. https://fileskachat.com/download/60768 01627121f7737502321aceda021ad519.html
7. http://bookre.org/reader?file=579056

8. http://bookre.org/reader?file=437034

9. http://bookre.org/reader?file=448640

10. http://bookre.org/reader?file=727780

11. http://bookre.org/reader?file=788986

12. http://bookre.org/reader?file=445105

13. http://bookre.org/reader?file=445920

14. http://bookre.org/reader?file=637236

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILInHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B npouecce camocTosTebHOM PaboThl 00YUaIONIMXCs MPEIIONaraeTcsl HCIOIb30BaHUE TaKUX
nporpaMmHbIX cpeacTs, kak WEKA, [Python Notebook u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHOM caMoCTosATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa HajJ TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIiA, y4eOHOW W HAyYHOU JINTEpaType);

— MOATOTOBKY K MPAaKTHMYECKUM 3aHATHSM, BBIIIOJHEHUE AOMAIIHUX TEOPETUUYECKUX M MPAKTHUECKHUX
3aIaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MammHHOTO 00yUYeHUS U IIU(PPOBOI TYMaHUTAPUCTUKA
Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: K.B. Bopo#rios, 1-p ¢u3.-Mat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue MEeTOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHBIC TpeOoBaHUs HH(POPMAITMOHHON
0e30MacHOCTH

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MeTrogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaIM3a HayYHbIX JaHHBIX

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON NpeAMETHOM 00IacTH

[IK-3.3 YmMmeer npou3BOAUThH OILEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  HCIIONB3yeMBIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL « BBeeHre B MalmHHOE 00ydYeHHEe) 00yUYaromuics TOJKeH:

3HATb:

- OCHOBHBIE MMPUHITUIIBI U IPOOJIEMATHKY TEOPUU OOYUYESHUS MAIlWH,
- OCHOBHBIE COBPEMEHHBIC METOJIbl O0yUEHHUH TI0 Tpelie/iecHTaM — KIacCH(PHUKAINK, KIaCTepU3aIuU 1

perpeccuu.
YMeThb:

- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- MCIOJIB30BaTh METOBI OOYUEHUS 110 IpeLeleHTaM Ul PeLICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M IP(PEKTUBHOCTH MOTYUECHHBIX PEIICHHH.

BJIAA€Th:

- OCHOBHBIMH INOHATUAMHA TCOPHUU MAILIMHHOI'O O6yquI/I5[.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

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

o0yuyarommxcst

NSk W=

Pa3HOBUAHOCTH BHEIIHUX KPUTEPUEB.

B 4ém 0cOOEHHOCTH BHYTPEHHHUX M BHEITHUX KPUTEPUEB?

Pa3HOBHAHOCTH KPUTEPHSI CKOJIB3SAIIETO KOHTPOJIS.

Urto Takoe KpuTepHii HerpoTuBOpednBocTH? B uéM ero HemocTarku?
OcHoBHas uest 0T00pa MPU3HAKOB METOJIOM 00aBICHUH U UCKITIOUCHUH.
OcHoBHas ujies 0TO0pa NPU3HAKOB METOIOM MOKMCKA B TITyOHHY.
OcHoBHas ujest 0TO0pa NPU3HAKOB METOJIOM ITOMCKA B IIHPHHY.




8. Uro takoe MI'VA?
9. OcHoBHas uzaes 0T00pa MPU3HAKOB C HOMOIIBIO T€HETHYECKOTO aIrOPUTMA.
10. OcHoBHas uzes 0TOOpa MPU3IHAKOB C MMOMOIIBIO CITYYaiiHOTO TIOMCKA.

11. TIpuBenuTe mpuMep BEIOOPKH, KOTOPYIO HEBO3MOXKHO KiIaccH(UIIUPOBATh O3 OMHUOOK € TOMOIILI0
JMHEHHOTO anropuTMa Kiaccudukanuu. KakoBa MUHUMaNIbHAS JUTMHA BEIOOPKH, 00J1a1atoIas JaHHBIM
coiictBoM? Kakue CyIiecTByoT criocoObl MOANGHUIMPOBATH JINHEHHBIH alrOPUTM TakK, YTOOBI JaHHAs
BBIOOpKA CTaJa JMHEHHO pa3ieuMoi?

12. Tlouemy mrobas OyneBa GyHKUHUS NpeAcTaBUMA B BUJIe HEWpOHHOU ceTn? CKOJBKO B HEW CIIOER?

13. Meton obpaTtHoro pacnpocrpaHerus omnbok. OcHoBHasg uaesi. OCHOBHBIE HEIOCTATKU U CIIOCOOBI
WX YCTpaHEHHS.

14. Kak MOXHO BBIOMpPATh Ha4aJIbHOE MPHOIMKEHHE B TPAJMEHTHBIX METOaX HACTPOHKH HEHPOHHBIX
ceTen?

15. Kak MOXXHO yCKOPUTB CXOIMMOCTD B TPAIMEHTHBIX METOIaX HACTPOUKN HEHPOHHBIX CETei?
16. Kak Bbo1OMparh 4nciIo CIOEB B IPaJUEHTHBIX METOAAX HACTPOMKK HEMPOHHBIX ceTel?

17. Kak BbIOMpaTh 4MCI0 HEUPOHOB CKPBITOTO CJIOA B TPAJAMEHTHBIX METOIAX HACTPOMKH HEHPOHHBIX
ceTen?

18. B uém 3akimogaercss METOZ ONTHMAJIBLHOTO MPOpPEeKUBaHUS HelpoHHOU cetu? Kakme HemoctaTku
CTaHJAPTHOTO aJIFOPUTMa 0OPaTHOTO PACIPOCTPAHEHUS OMIMOOK MO3BOJISET yeTpaHuTh MeTon ODB?

19. Uro Takoe rpaduueckue Moaenn?

20. YUeM oTnM4YarOTCS YaCTOTHBIA U 0A€COBCKUH IMOIX0/ K TEOPUH BEPOSITHOCTHU?
21. Yro Ttakoe OaliecoBckue ceTn? B yem ux oTimune OT MapKOBCKHX TOJEH?

22. Korna nepeMeHHbIE HAa3bIBAIOTCS YCIOBHO HE3aBUCHMbBIMH?

23. Kak ycTpoeHa cBepToYHast HEHPOHHAS CETh?

24. Kakue apXuTeKTypbl NyOOKHX HEUPOHHBIX ceTeil Brl 3HaeTe?

25.  Jlatb onpenencHHE aNrOPUTMHYECKOH KOMMIO3MLMH (MOMHUTH (Gopmyny). Kakue Tumb
KOPPEKTUPYIOIIMUX Ollepaluil BbI 3HaeTe?

26. Kakue tumbl roiocoBanus Bbl 3HaeTe? Kakoit 3 HUX HanOonee oOmuii? (MIOMHUTH GOpPMYITY)

27. Kak oOHapyXuThb OOBEKTHI-BHIOPOCHI IMPH TOCTPOCHUU KOMITO3UIMH KJIaCCU(UKATOPOB IS
TOJIOCOBaHUS 1O OOJIBIIMHCTBY ?

28. Kak obecnieunBaeTcsi pa3aIMuHOCTb 0a30BbIX QJITOPUTMOB IPH FOJIOCOBAHUY 110 OOJIBIIMHCTBY?
29. Kak obecrieunBaeTcsi pa3aIMuHOCTb 0a30BbIX AITOPUTMOB MPH TOJIOCOBAHUY 110 CTAPIIUHCTBY?
30. Kakue nBe 3BpuUCTHKH JiekaT B ocHOBe anroputMa AdaBoost?

31. Kak o6Hapyxuth 00beKTHI-BEIOpOCHI B anropurMe AdaBoost?

32. loctouncTBa 1 HepocTarku anropurMa AdaBoost.

33. OcHoBHas uzaes aaropurma AnyBoost.

34. OcHoBHas uaes MeTozaa bagging.

35. OcHoBHas uaes METO/IA CIIyYalHBIX MOJIPOCTPAHCTB.

36. IlpuBenure npumepbl BBIMYKIBIX (QyHKIMHA 1OTephb. [loueMy CBOMCTBO BBITYKJIOCTH MOMOTAET
CTPOUTH CMECH IKCIIEPTOB?

37. KakoBbl OCHOBHBIE I1€JIH KJIaCcTepr3aru?

38. OcHOBHBIE THIIBI KJIACTEpPHBIX CTpYKTyp. IlpuBenure mis KaxIoW W3 3TUX CTIPYKTYp IpuUMEp
ajropuTMa Kiactepusann, kotopslit st He€ HE nogxonut.

39. B uém 3akmrodaercs aJropuTM KpaTdaiiiero HezamkHyToro mytu? Kak ero mcmoib3oBaTh Aiis
knactepuszanun? Kak ¢ ero momoursio onpeaenuTs Yucio kinactepos? Beerna g 310 BO3MOXHO?

40. OcuHoBHas unes anroputma @opIm.

41. Kak BBIUMCIAIOTCS LEHTPHI KiacTepoB B anroputme Dopldn, ecniu OObEKTHI — DIIEMEHTHI
METPUYECKOT0 (He 0053aTeNIbHO TMHEHHOTO BEKTOPHOTO) IPOCTPaHCTBA?

42. Kakue cymecTBYIOT QyHKIMOHAIBI Ka4eCTBa KJIACTEPU3ALMU U ISl YeTO OHU IPUMEHSIOTCS?
43. OcHoBHble oTMuKs anropurMma k-cpennunx u EM-anropurma. Kto u3 Hux nydmie u nouemy?
44. OcHoBHas njes uepapxuyeckoro anroputma Jlanca-Bunbsamca.

45. Kakue OCHOBHBIC THWITBI PACCTOSIHUM MEXIy KIAaCTepaMH TPUMEHSIOTCS B aJTOPUTME
Jlanca-Bunbsmca?

46. Kakue paccTosHHsI MEXIy KiIacTepaMH, NpuMeHsemble B aiaropurme Jlanca-Buibsimca, mydmre u
noyemy?

47. Yro Ttakoe neHaporpamma? Beerna im €€ MOXHO ITOCTPOUTH?
48. Kaxoil pyHKIIMOHAN KauecTBa ONTUMU3HpYeTCs ceThio KoxoneHa? (MOMHUTH popMyity)



49. Kak ycTpoeHa camooranusymoiascs kapra Koxonenea?
50. Kak nnTepnperupytorcs kaptel Koxonena?

51. Tlouemy 3a7a4u ¢ YaCTUYHBIM OOyUYCHHEM BBIICICHBI B OTACIbHBIN Kinacc? [IpuBeaute mpuMepsl,
KOTJIa METO/IbI KJIacCU(PUKAIIMK M KJIaCTEPU3AIMU JTAI0T HEaJeKBaTHOE PEUICHUE 3a/a4i ¢ YaCTUYHBIM
oOyueHueM.

52. Kak mpucnocoOuTh rpadoBbie aITOPUTMbI KIACTEPHU3ALMH Ul PEUICHUS 3a/adll C YaCTUYHBIM
oOy4eHuem?

53. Kak npucniocobuts EM-anroput Juis penieHns 3aa4u ¢ YaCTUIHbIM 00yUueHneM?
54. Kakue criocoObl pelieHus 3a1a41 ¢ YaCTHYHBIM 00y4ueHrneM Brl 3HaeTe?

55. [locranoBka 3aa4un 00y4YCHUST PAHKHUPOBAHUIO.

56. Kakue criocoObl perieHust 3a/1a4 paHXKUpoBaHus Bel 3HaeTe?

57. Kakue hyHKIIMOHAIBI KauecTBa paHXUPOBaHUs Bul 3HaeTe?

58. IocTanoBka 3a7a4n KOJIA0OPATUBHON (DMIIETPAITUH.

59. B uem 0cOOCHHOCTH KOPPESIIMOHHBIX METOJOB PELICHHUS 331a4u KOJIIIabopaTUBHON (uibTparun?
Kakue xoppensiuronnsie Metoas! Bel 3naete?

60. B ueM 0COOCHHOCTH JTaTEHTHBIX METOAOB PELICHHS 3a1a4u KouabopatuBHON GuibTpanun? Kakue
JaTeHTHbIE MeTo/bl Bel 3HaeTe?

61. IlocTaHoBKa 3aa4M TEMAaTUIECKOTO MOJCIUPOBAHUS KOJUICKIIMN TEKCTOBBIX JJOKYMEHTOB.
62. Kakne moaxo/ibl K TeMaTHYeCKOMY MOjieTupoBaHuio Brel 3HaeTe?

63. Kakue moaxo/ibl K peryisipu3aliuy TeMaTuieckux Mojeneit Bol 3Haere?

[Tpumep BonpocoB OuieTa:

1. OcHoBHas unes anroput™a AnyBoost.

2. Kaxkue apxurekTypsl ITyOOKHUX HEHPOHHBIX ceTell Bol 3HaeTe?

3. Uemy paBHa BEpOSITHOCTh TOTO, YTO OOBEKT X TOMAJET B ouepeqHyro Bootstrap-BeiOOpKy, eciu
BBIOOD 3JIEMEHTOB MTPOUCXOIUT 0€3 BO3BpAIEHUS?

Kpurepuu onieHuBanus

Omenka «3au€T» - BBICTABICTCS CTYICHTY, IIOKa3aBIIeMy, KaKk MHHUMYM, (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH 0a30BBIX MOHATHHA M MPOTPAMMHOTO MaTepualia, KOTOPBIH XOTs Obl
cmabo BIIAJCET OCHOBHBIMH pa3[ellaMH Y4eOHOW INpOrpaMMbl, HEOOXOIMMBIMHU Ui JallbHEUIIEro
o0yueHHs U TPUMEHSET MOMyYCHHBIC 3HaHUS , KAK MUHIMYM, B CTAaHJapTHOM CUTYaIl1H.

OueHka «HE3au€T» - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAeT OOJNbIIEH YacTH OCHOBHOTO
cojiepkaHusl y4eOHOW TpPOTrpaMMbl JUCIHIUIMHBI, JONMYyCKaeT rpyObie OmHUOKH B (OPMYIUPOBKAX
OCHOBHBIX IIPUHIMIIOB X HE YMEET MCIIOIb30BaTh MOJyYSHHBIC 3HAHUS TIPH PELICHUH THUIIOBBIX 33/1a4.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemsi cmaum muddepeHpoBaHHOro 3auéra oOydarommecs MOTYT IOJIb30BaThCsl MPOTPAMMO
JMCUUILIHHBL, @ TAKKE CIIPABOYHOM JIUTEPaTypOi, BBIYUCIUTEIBHON TEXHUKON, KOHCTIEKTAaMH JICKIIUH.



