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: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npo¢ujib NOArOTOBKHU: KommbroTepHbIE TEXHOJIOTHUH ¥ BHIYUCIIUTEIbHAS TEXHUKA

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 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

° C(l)OpMI/IpOBaTB TCOPCTUYUCCKUC U ITPAKTUYCCKUC 3HAHUSA B obOmacTu 06y‘leHI/I$I MalinH, COBPpCMCHHBIX
METOJ0B BOCCTAHOBJICHUSI 3aBUCUMOCTEH I10 SMIIMPUYCCKUM JaHHBIM, BKJIHO4asd 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 MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTbHON AeATSIIEHOCTH

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134

poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- OCHOBHBIE IIPUHIIMITBI M TPOOIEMATHKY TE€OpUH 00y4YEHHs MaIllUH,
- OCHOBHBIE COBPEMEHHBIE METObI OOYUYECHHUH 0 MpeLeAeHTaM — KiIacCu(UKALMH, KIacTepU3aluu U
perpeccuu.

YMETb:
- (hopmann30BaTh MOCTAHOBKY NPUKJIAIHBIX 33/1a4 aHAJIN3a JaHHBIX;
- UCTIONIb30BaTh METO/IbI 00YUYECHHS 110 MPELeIeHTaM JUIs PELICHUs TPAKTHUECKUX 3a/1a4;
- OLICHUBATh TOYHOCTH 1 3PPEKTUBHOCTD MOIYUECHHBIX PEIICHUI.

BJIaJICTh:

- OCHOBHBIMHU NOHATUAMU TCOPHUHU MAITNUHHOTO O6y‘IeHPIH.

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

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




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Komnosuumu knaccudukatopos, OyCTHHT 2 2 3
2 Kputepun Bei6opa mozneneit 2 2 3
3 Mertoznsl 0TOOpa MPU3HAKOB 4 4 3
4 MeToas! paHKUPOBaHUSA 4 4 3
5 OO0y4eHne ¢ TOJKPETUICHHEM 4 4 3
6 3ajaun ¢ YaCTUYHBIM 00ydICHUEM 4 4 3
7 KonnaboparusHas Gunbsrpanus 2 2 3
8 Temarndyeckoe MOIEIMPOBaHUE 2 2 3
9 BaitecoBckoe oOydeHue 4 4 3
10 Beenenuve B rnyOnHHOE 00yueHue 2 2 3
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.e.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OceHnuii)

1. Komno3unuu knaccupukaropos, OyCTUHT

* OCHOBHBIC TOHSATHS: Oa30BBIM anTOpUTM (AJITOPUTMHUYECKHUIA OMepaTop), KOPPEKTHPYOIIAs
oreparusi.
* B3BenienHoe rojocoBaHUeE.

» Anroputm AdaBoost. DkcrioHeHIIMaIbHAS alllTPOKCUMAIINs OPOTOBOH (hyHKIMHU moTeps. [Iporece
MOCJIEI0BATEIBHOTO 00yUeHHsI 6a30BBIX AITOPUTMOB. TeopeMa 0 CXOAUMOCTH OyCTHHTA.

* O600menne OycTHHTa Kak Mpolecca TPaJiueHTHOTO CIycka. TeopeMa CXOIUMOCTH. AJTOPUTM
AnyBoost.

» TIlpoctoe TromocoBaHue (KOMHTET OOJNBIIMHCTBA). OBpHcTHYeckuid anroputM ComBoost.
Wnentndukanust HETHIUYHBIX 00BEKTOB (BEIOpOCOB). O600IIEHHE Ha OOJIBIIOE YHCIIO KIACCOB.

* Pemarommii cnucok (KOMHUTET CTapUIMHCTBA). DBpUCTHUECKHid anroputMm. Ctparerust BbiOOpa
KJ1acCOB 7151 0a30BBIX aJITOPUTMOB.

» CTOXacTUYEeCKHE METO/IBI: OATTHHT ¥ METOJI CITy4alHBIX TMTOIMPOCTPAHCTB.

* Henunueiinple anropuTmMuueckue KoMOo3MIUU. CMeECh 3KCIEPTOB, OOJNACTH KOMIIETEHTHOCTH
anroput™a. Beimykibsie QyHKIUE TOTeph. MeTOIbl TIOCTPOCHUS CMEcel: IMOCie0BaTebHBIA U
uepapxuueckuil. [locrpoenue cmecelt skcnepToB ¢ noMoupo EM-anroputMma.

2. Kputepuu Boibopa Mozaeneit

* BuyTpeHHUe 1 BHEIIHUE KPUTEPUH.

* OMNUPHUYECKHE U aHATUTUYECKUE OLICHKH (PyHKIIMOHAIIA TIOJTHOTO CKOJIB3SIIET0 KOHTPOJIS.

* CKOJIB3SILIUI KOHTPOJIb, PA3HOBUIHOCTH SMITUPUIECKUX OLIEHOK CKOJB3ALIETO0 KOHTPOJIS.

* Kpurepuii HempoTHBOPEUNBOCTH.

* Perynspuzauus. Kpurepuii Axauke (AIC). baiiecoBckuii nnpopmaunonssiii kputepuii (BIC).
* ArperupoBaHHbBIC U MHOTOCTYIICHYAThIE KPUTEPHH.



3. Merojpl 0TOOpa IPU3HAKOB

* Yced€HHBII MOUCK B IIUPHUHY, MHOTOPSIIHBIN UTepallMOHHbIN anroputM MI'VA.
* ['eneTndeckuit anroputm, ero cxoactso ¢ MI'YA.
* Criyyaitabiit 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 kadecTsa paHKUpOBAHUS.

* ToyeuHslii, HONAPHBINA U CIIUCOYHBIN ITOAXOBL.

5. O0yuenue ¢ MOAKpETICHUEM

* 3amaua o MHoOropykoM Oanaute. JKamHele ¥ dTCHIOH-XajaHble crparerud. Cpema ams
9KCIIEpUMEHTOB. MeToJl CpaBHEHHsI ¢ IOAKpEIUIeHneM. MeTox npecie0BaHusl.

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

° ypaBHeHI/IH Beanmana. OntuManbHBIE CTpaTcCruu. Z[I/IH&MI/I‘IGCKOG nporpaMmmupOBaHHC. MeTton
I/ITepaHHﬁ 10 ICHHOCTAM U IO CTPATCTHUAM.

* Metoas! BpemeHHbIx pasHocteit: TD, SARSA, Q-meron. Muoromarosoe TD-nporaosupoBasue.
AnantuBHbIi nonyxanueii Meron VDBE.

6. 3a1aun ¢ YaCTHYHBIM OOYYCHHEM

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

* Apjanrtanus aNrOpuTMOB KJacTepH3alMK JJIsl pEIICHUs 3aJad C YacTHYHBIM OOydeHHEM.
Kparuaitmué ne3aMkHyThIN TyTh. Anroputm Jlanca- Yunbsimca. AITopuT™ K-cpeqHux.

* TpaHCIYKTUBHBIN METOJ] OMTOPHBIX BeKTOpoB TSVM.

» Auroputm Expectation-Regularization Ha OCHOBE MHOTOKJIACCOBOH pETYISIPU3NPOBAHHOMN
JIOTUCTUYECKON perpeccuu.

7. KonnabopartusHas GuisTpanus

* 3Bamaunm  KoutabopaTHBHOW  (uibTpanmu, — TpaH3aKIHMOHHBIE  JaHHBIE W Marpuia
CYOBEKTBI—OOBEKTHI.

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

» JlareHTHBIE METOJIBI Ha OCHOBE MAaTpUIHBIX pa3HO)KeHHﬁ. MeTon INIaBHBIX KOMIIOHEHT IS
Pa3pCIKCHHBIX JaHHBIX. MeTO)I CTOXaCTHUYCCKOI'O rpaAucCHTA.

» HeorpuuarensHble MaTpuyHble pa3iokeHus. BeposTHOCTHBIN JIAaTEHTHBIA CEMaHTUUECKHUN aHalu3
PLSA. EM-anroputm mist PLSA.

* DKCIIEpUMEHTHI Ha JaHHBIX KOHKypca «HTepHer-maremarukay 2005.
8. Tematnueckoe MOJICIIUPOBAHUE

* 3agaud TEMAaTUYECKOr0 MOJAEIHPOBAHUS, KOJUICKIMH TEKCTOBBIX JIOKYMEHTOB W Marpula
JNOKyMeHTbl—cJoBa. Ilepruiexkcus Kak Mepa KauecTBa TEMaTHYECKOM Mozieu. 3aia4ya TeMaTuyecKoro
MTOMCKa.

* VHUrpaMMHasi MOJIENb JOKyMeHTa. MeToj MakcuMyma NpaBIonoAoOHs M METOA MaKCHMyMa
aroCTEPUOPHOM BepoSITHOCTH. [IprMeneHne Merona MHOXUTENEHR Jlarpanxa.

* BepostHOCTHBIN naTeHTHBIN cemanThuyeckuit aHann3 PLSA. EM-anroputm. HMHKpemeHTHOE
nobasiieHue HOBBIX JoKyMeHTOB (folding-in). 3amaua ¢ 4acTHYHBIM 00yUYCHHEM.



+ JlarentHoe pa3merienue J(upuxie. CriaxeHHast 4aCTOTHAsI OL[EHKa BEpOsITHOCTH. CAaMIUTMpOBaHNE
['m60ca. OnTumu3anys runepnapamMmeTpos.

» PoGactHas Temarnueckas MoIeib ¢ (OHOBOM M IIYyMOBOM KOMIIOHEHTOW. DKCIIEPHUMEHTHI II0
CPaBHEHUIO pOOACTHBIX U PETYIIPU30BAHHBIX MOZIETIEH.

9. baiiecoBckoe oOyueHMe

* [lonsiTe yclI0BHOM HE3aBUCUMOCTH, rpapUIecKue MOJICIH.
* baitecoBckue ceTu.

* MapkoBckue nois.

* CKpBITbIE MAPKOBCKUE MOJEIH.

* YCIIOBHBIE CIly4alHbIE TIOJIS.

10. Beenenue B ryounHoe oOydyeHHe

* PekyppeHTHbBIE HEUPOCETH, CBEPTOYHBIE HEMPOCETH
* [Ipumeps! NPUKIIAAHBIX 3aa4, YCHEIIHO PeIIaeMbIX ¢ HOMOIIBIO NTyOMHHOTO 00y4YeHusI.
* OrpannueHHas MaluHa bonbimana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Maremarnyeckas craructuka [ Tekcr] : [yueOnuk s By3oB] / A. A. bopoBkoB .— [3-e u3n., ucmp. |
— M. : ®uszmariut, 2007 .— 704 c.
2. Maremarndeckas craructuka [Tekcer] : yue6. mocobue aist By30B / A. A. Haran, O. I. Top6aues, C.
A. T'y3 ; Mock. ¢pusuko-TexH.us-T (roc.yH-T .— M : M3 Ilpecc, 2004, 2005 .— 160 c.
3. Python u MmammmnHOe 00y4enue [Tekct], kpaliHe He0OXOAMMOE H3/IaHKE TT0 HOBEHIIICH
Npe/ICcKa3aTeIbHON aHaJIUTHKE IS 00JIee TITyOOKOro MOHMMAaHUSI METOIOJIOTMU MAallIMHHOTO
o0yuenust/C. Pamika, -M., JIMK Tlpecc, 2017
4. Python anst coXHBIX 33]a4: HayKa O JJAHHBIX U MaluHHOE 00yueHwue [Tekct], [y4el. mocodue ais
By30B] //Ix. Banuep Ilnac ; [mep. ¢ aarn. U. [lanwsru]. -CI16., [Tutep, 2018

JlononHuTeNbHAS TUTEPATypa
1. Maremarnueckast ctaTucTika [ TekcT] : olleHKa apaMeTpoB,IPOBEpKa rUIoTe3:yued.mocodue s
By30B:1011.M-Bom o6pazoBanust CCCP / A. A. bopoBkoB .— M. : Hayka, 1984 .— 472 c.
2. Carton P.C., bapto 3.I. O6yuenue ¢ noakperieaneMm. — BMHOM, 2011. (c caiita Oubnuorexu
M®TN).

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://www.machinelearning.ru — npodeccruoHanbHbIi HHPOPMATMOHHO-aHAIMTHYECKUN pPecypc,
MOCBAIIEHHBII MAIIMHHOMY OOY4EHHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikosnel aHanM3a 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?file=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 HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B nporiecce caMocTosSTENbHOM PabOTHI 00YYarOLIHXCs TIPEIIONAraeTCsl UCTIOb30BaHUE TAaKUX
nporpamMmHbIX cpeacT, kak WEKA, IPython Notebook u ap.

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

YcnemHoe 0CBOEHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoTHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMsi s pabOThl CTyJeHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

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

— MOATOTOBKY K MPAKTUYECKUM 3aHSTUSAM, BBITIOJHCHUE JOMAIIHUX TEOPETHUUECKUX U MPAKTUYECKHUX
3aJaHni.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MammHHOTO 00yUYeHUS U IIU(PPOBOI TYMaHUTAPUCTUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

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 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL « BBeeHre B MalmHHOE 00y4YeHHEe) 00yUYaromnics IO KeH:

3HATb:

- OCHOBHBIE MIPUHITUIIBI U IPOOJIEMATHKY TEOPUU OOYUESHHS MAIlWH,
- OCHOBHBIE COBPEMEHHBIE METOJ[bI OOYUYECHUH IO MpeleeHTaM — KiacCU(UKAINH, KITaCTepU3aluu U

perpeccuu.
YMeThb:

- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- ACIOJIB30BaTh METOBI OOYUEHUS 110 IpeleieHTaM Ul PeIICHHS TPAKTUYECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M IP(PEKTUBHOCTH MOTYUECHHBIX PEIICHHH.

BJIAA€Th:

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

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

C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAWUTCS YCTHBIH ONpoC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMK WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

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

o0yuyarommxcst

e AN O M

Yro takoe MI'YA?

Pa3HOBUAHOCTH BHEIIHUX KPUTEPUEB.

B 4ém 0cOOEHHOCTH BHYTPEHHHUX M BHEITHUX KPUTEPUEB?

Pa3HOBHAHOCTH KPUTEPHSI CKOJIB3SAIIETO KOHTPOJIS.

Urto Takoe KpuTepHii HerpoTuBOpednBoCcTH? B uéM ero HemocTarku?
OcHoBHas uest 0T00pa MPU3HAKOB METOJIOM 00ABICHUH U UCKITIOUCHUH.
OcHoBHas ujies 0TO0pa NPU3HAKOB METOIOM MOMCKA B TITyOHHY.
OcHoBHas ujest 0T00pa NPU3HAKOB METOJIOM ITOKMCKA B IIHPHHY.

9. OcHoBHas uzes 0T00pa MPU3HAKOB C HOMOIIBIO T€HETHYECKOTO aITOPUTMA.

10. OcHoBHas uzes 0TOOpa MPU3IHAKOB C MMOMOIIBIO CITYYaiiHOTO TIOMCKA.

11. TIpuBenuTe mpuMep BEIOOPKH, KOTOPYIO HEBO3MOXKHO Kaccu(UIUpOBaTh 0e3 OMMUOOK € MOMOIIBIO
JMHEHHOTO anropuTMa Kiaccudukanun. KakoBa MUHHMabHast JUTMHA BEIOOPKH, 00J1a1atomiast JaHHBIM
coiictBoM? Kakue CyIiecTBylOT criocoObl MOAN(DHUIMPOBATH JINHEHHBINH alITrOPUTM TakK, YTOOBI JaHHAs

BBIOOpKa CTalla JIMHEHHO pazaenuMon?

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




13. Metop obpaTtHOTO pacnpocTtpaneHus ommuOok. OcHoBHast ujiesi. OCHOBHBIC HEJIOCTATKH M CIIOCOOBI
UX YyCTpaHCHHSI.

14. Kakx M0oxHO BeIOMpaTh HavyadbHOE MPHUOMIMKEHUE B TPAJUSHTHBIX METOJaX HACTPOUKH HEHPOHHBIX
cereit?

15. Kak MOJXXHO YCKOPUTBH CXOJUMOCTD B ITPAIMEHTHBIX METOAAX HACTPONKH HEHPOHHBIX CeTe?
16. Kak BoIOMparh 4HCiI0 CIOEB B IPaJMEHTHBIX METOJIaX HACTPOWKM HEMPOHHBIX ceTel?

17. Kak BbIOMpaTh YHCIO HEMPOHOB CKPHITOTO CIIOSI B TPAJMECHTHBIX METOJaX HACTPOWKM HEHMPOHHBIX
cereii?

18. B uém 3akiouaeTcsi METOl ONTHMAIBHOTO MPOPEKKUBaHUS HelpoHHo# cetn? Kakue HemocraTku
CTaHAAPTHOTO aJrOPUTMa OOPAaTHOTO PAaCcIIPOCTPAHEHHUS OMNOOK MO3BOJISIET yCTpaHuTh Metox ODB?

19. Uro Takoe rpaduieckre Moaesn?

20. Uem oTIHYAIOTCSI YACTOTHBIN U OalieCOBCKHIA TIOAXO/ K TEOPHH BEPOSITHOCTH?
21. Uro takoe OaiiecoBckue ceTn? B ueM X OTIIMYHME OT MAPKOBCKHX TTOJICH?

22. Korna nepeMeHHbIe Ha3bIBAIOTCS YCIOBHO HE3aBHUCHUMBIMU ?

23. Kak ycTpoeHa cBepTOYHasi HEHPOHHAs CETh?

24. Kakue apXUTEKTypbl [ITyOOKHX HEWPOHHBIX ceTeil Brl 3HaeTe?

25.  Jlatb ompeneneHHE aNTOPUTMHUYECKOW KoMIo3unuu (moMHHTH (opmyny). Kakwe Tumbl
KOPPEKTUPYIOIINX ONepaliii BbI 3HaeTe?

26. Kakue tunsl ronocoBanus Bbl 3Haete? Kakoil u3 Hux Hanbonee oOmuii? (MIOMHUTH POpMYITY)

27. Kak oOHapyXuThb OOBEKTHI-BHIOPOCHI TNPH MOCTPOCHUM KOMIIO3UIMH KIacCU(UKATOPOB LIS
rOJIOCOBAHUS 110 OOJIBIINHCTBY?

28. Kak obecrieunBaeTcsi pa3aiMuHOCTh 0a30BBIX AJITOPUTMOB MPH TOJIOCOBAHUU 110 OOIBIIMHCTBY?
29. Kak obecrieunBaeTcst pa3aTUYHOCTh 0a30BBIX AJITOPUTMOB MPH TOJIOCOBAHUU 110 CTAPIINHCTBY?
30. Kakuie Be 9BpUCTHKH Jiexkar B ocHOBe anroputma AdaBoost?

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

32. locronHcTBa 1 HepocTatku anropurMa AdaBoost.

33. OcHoBHas ujes anroputma AnyBoost.

34. OcHoBHas uaes MeTosia bagging.

35. OcHoBHas ujies MeTofia CIy4YaHbIX OJIPOCTPAHCTB.

36. [IpuBeaure mpuUMeEpBl BBIMYKILIX (QYHKIUH Mmorepb. [loueMy CBOMCTBO BBIMTYKIOCTH HOMOTAeT
CTPOHUTH CMECH IKCIIEPTOB?

37. KakoBbl OCHOBHBIE II€JI KIIACTEPU3AITIH?

38. OcHOBHBIC THIIBI KIACTEPHBIX CTPYKTyp. IlpuBenute A KaXkIoil W3 3THX CTPYKTYp HpUMEp
aJropuTMa KiacTepusauuu, Kotopelil mis He€ HE nmoxxonut.

39. B uém 3akiiodaercd alrOpUTM Kparyailiero He3amMkHyToro myTu? Kak ero ucmomnb3oBarh st
knacrepuzanun? Kak ¢ ero moMoIsio onpeaesnTh Yuciio kiactepos? Beerna mu 310 BO3MOXKHO?

40. OcnoBHas naes anroputma @opOi.

41. Kak BBIYUCISIOTCS LEHTPHI KiacTepoB B anroputme @DopDdi, ecnu 0ObEKTBI — 3JIEMEHTHI
METPHUECKOT0 (He 0043aTeIbHO IMHEHHOT0 BEKTOPHOT0) IPOCTpaHCcTBa?

42. Kakue cymecTBYIOT QYHKIIMOHAIBI Ka9eCTBa KIACTEPU3AIMU U JIJIsl Y4eTO OHH TPUMEHSIOTCS?
43. OcHoBHbIe oTIH4Ms anroputMa k-cpenanx u EM-anropurma. Kto u3 HuX sydiie u nouemy?
44. OcHoBHas unes nepapxudeckoro anropurma Jlanca-Bunbsamca.

45. Kakue OCHOBHBbIE THIIBI PACCTOSHUH MEXIy KIacTepaMd TPUMEHSIOTCS B aJITOPUTME
Jlanca-Bunbsamca?

46. Kakue paccTtosHus MEXIy KilacTepaMmu, IpuMeHsieMble B anroputMme Jlanca-Bunesimca, nydine u
nouemy?

47. Yrto takoe nenaporpamma? Beerna iu €€ MOXHO MTOCTPOUTH?

48. Kaxkoii pyHKIIMOHAT KauecTBa ONTUMU3HPYETCs ceThio KoxoneHa? (MOMHUTH popMyITy)

49. Kak ycTpoeHa camooranusymoiascs kapra Koxonenea?

50. Kak nnTepnperupytorcs kaptel Koxonena?

51. Ilouemy 3agaum ¢ YaCTUYHBIM OOyUYEHHEM BbIIEICHBI B OTAeNbHBINA Kiacc? [IpuBeaure npumepsl,
KOTJIa METOAbI KiacCu(UKAlUU U KJIACTEPU3ALUK 0T HEaJeKBaTHOE PEIIEHUE 3a7a4i C YaCTHYHBIM
oOyueHueM.

52. Kak mpucrnocobuts rpadoBbie adropuTMbl KilacT€pU3alMU Ui PEIIeHHs 3aJa4d ¢ YaCTUYHBIM
oOy4eHuem?

53. Kak npucnocobuts EM-anroputm Juis penieHns 3aa4u ¢ YaCTUIHbIM 00yUueHneM?



54. Kakue criocoObl pelieHus 3a1a4u ¢ YaCTHYHBIM 00y4ueHrneM Brl 3HaeTe?
55. llocranoBka 3aa4n 00y4YCHUST PAHKHUPOBAHUIO.

56. Kakue criocoObI perieHust 3a/1a4 paHKUpoBaHus Bel 3HaeTe?

57. Kakue hyHKIIMOHAIIBI KauecTBa paHXUPOBaHUs Bul 3HaeTe?

58. IocTanoBka 3a7a4n KOJIA0OPATUBHON (DMIIETPAITUH.

59. B ueM 0cOOE€HHOCTH KOPPEJIAIIMOHHBIX METOJIOB PELICHNUS 3a7a4i KOJ1abopaTuBHOM GuiasTpanuu?
Kakue xoppensiuronnsie Metoas! Bel 3naete?

60. B 1ueM 0COOEHHOCTH JTaTEHTHBIX METOOB PelIeHHs 3a1a4n KojutabopatuBHOU (unbTpaunu? Kakue
JaTeHTHbIE MeTo/bl Bel 3HaeTe?

61. IlocTaHoBKa 3aa4y TEMAaTUYECKOTO MOJCITUPOBAHUS KOJUICKIIMN TEKCTOBBIX JOKYMEHTOB.
62. Kakue moaxo/ibl K TeMaTH4eCKOMY MojienTupoBanuio Bel 3HaeTe?

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

[Tpumep BonpocoB OuieTa:

1. OcHoBHas unes anroput™a AnyBoost.

2. Kakue apxurekTypsl ITyOOKHUX HEHPOHHBIX ceTell Bol 3HaeTe?

3. Uemy paBHa BEpOATHOCTH TOTO, YTO OOBEKT X MOMAJAET B odepeqHyro Bootstrap-BeIOOpKY, eciu
BBIOOD 3JIEMEHTOB MTPOUCXOIUT O€3 BO3BpAIIEHUS ?

Kpurepuu onieHuBanus

Omenka «3au€T» - BBICTABICTCS CTYICHTY, IIOKa3aBIIeMy, KaK MHHUMYM, (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWK 0A30BBIX MOHSATHI U MPOrPAMMHOTO Marepuasna, KOTOPbBIi XOTs Obl
cmabo BIIAJCET OCHOBHBIMHU pa3lellaMH Y4eOHOH MporpamMMbl, HEOOXOMWUMBIMH JUIS JTJIbHEHIIETO
o0yueHHs ¥ TPUMEHSET MOMyUYCHHBIC 3HAHUS , KAK MUHIMYM, B CTAaHJapTHOM CUTYaIlIH.

OueHka «HE3a4€T» - BBICTABISIETCS CTYIACHTY, KOTOPBI HE 3HaeT OOJbIIed YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IIPHHIIUIIOB X HE YMEET MCIIOIb30BaTh MOJyYSHHBIC 3HAHUS TIPH PELICHUH THUIIOBBIX 33/1a4.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

Bo Bpemsi crmauu muddepeHnupoBaHHOTO 3a4éTa oOydaronimecs MOTYT TOJB30BaThCs MPOTPaMMO
JHMCIUILIAHBL, @ TAKKe CIIPABOYHOM JIUTEPaTypOid, BBIYUCIUTEIBHON TEXHUKON, KOHCTIEKTaMH JICKIIUH.



