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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB
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AHHOTANMA

B mporecce u3ydeHus DaHHOTO Kypca H3y4aeT COBPEMEHHBIC IPOOIEMBl WHTEIUICKTYaJhbHOTO aHajan3a
JIAHHBIX, 0a30BbIC MOIXObI, METO/AbI MAIIMHHOTO OOy4YeHHsI, 00eCIIeUHBalONIe aHAIN3 JaHHBIX, OCHOBHBIC
MaTeMaTUYeCKUe METOIbl MAaTUHHOTO OOYYCeHMsI, MAIIMHHBIE METO/IbI U3BJICUEHUS U TPECTABICHNS 3HAHUH.
VY cryneHToB GOPMUPYIOTCS HABBIKH BIIAJCHHUS METOJIAMH MaTeMaTHIeCKON CTATUCTHKHU, UHTEIUIEKTYaIbHOTO
aHaM3a TaHHBIX, IPECTABICHUS 3HAHUM.

1. leau u 3apauu

Meap AUCUMNIMHBI

* HM3y4yeHHE MoOfeNed W METOAOB IMPEACTaBIEHUS 3HAHWN, METOAOB U CPEICTB IMPOEKTHPOBAHUSI
VWHTEJUICKTyalIbHBIX CHCTEM aHajin3a JaHHBIX W CHUCTEM TMOACPKKHA TPUHSATUS PEIICHUH, Kak
COCTaBHOW 4acTH TpoIlecca CO3aHus HHTEIICKTYallbHBIX HH()OPMAIIHOHHBIX CUCTEM.

3agauu AU CHUILIHHBI

¢ O3HAaKOMHUTL CTYACHTOB C OCHOBHBIMH IIOHATHUAMH, METOHAMU W TIPAKTHUYCCKH I10JIE3HBIMU
npuMepamMu 1NOCTPOCHUA HHTCIUICKTYAJIbHBIX I/IH(I)OpMaLII/IOHHBIX CUCTEM Ha OCHOBC Mo;[eneﬁ
MalllnuHHOT'O O6y‘-IeHI/Iﬂ, OoATOTOBUTH K HpaKTI/I‘IeCKOI\/'I JCATCIIBHOCTU B obmactu CO31aHusd, BHCAPCHUS
U OKCIUTyaTalu CUCTCM MHTCIUICKTYAJIbHBIX CUCTCM,

¢ aHaJiu3a JaHHBIX,
®* YMCHHC IPUMCHATD MOJTYUYCHHBIC 3HAHUS B HpO(l)eCCHOHaJ'ILHOﬁ JACATCIbHOCTH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 OcymecTBisieT JIEKOMITO3HUIIHIO 3a/1aun
OIIK-1 CriocobeH aHATM3UPOBATh 3a1a4u yIpaBJeHUs, BbIIEIsAET 0a30BbIE COCTABIISIOIINE 33/1a91
YIpaBiIeHUs B TEXHUYECKUX CUCTEMAX HA OIIK-1.2 PaccMmaTtpuBaeT BO3MOXKHBIE BapUaHTHI PELLICHUS
OCHOBE MPHUOOPETEHHBIX 3HAHUH 3aJaud YIpaBJeHUs] B TEXHUUYECKHUX CHCTEMaX, OLIEHUBAET

X JOCTOMHCTBA U HEAOCTATKHU

OIIK-6.1 [Ipumenser €CTEeCTBEeHHOHAYYHbIE u
OOIICWH)XCHEPHbIE 3HAHHS, METOABl MaTeMaTHYecKOro
aHaJgM3a M MOJAEIMPOBAHMSA, METOIAbl BBIYHCIUTEIHHOM

OIIK-6 Crioco6eH IpiMeHsTh MaTeMaTnaecKue, | MATEMATHKH JUIs aHaIn3a MOJIEJICH U PEIICHUS HAyYHBIX U
CHUCTEMHO-aHAJUTHYECKUE, BEIUMCIINTEbHBIe | TEXHUYCCKUX 3a1a9

METO/Ibl ¥ IPOTPAMMHBIC CPEICTBA ISt OIIK-6.2 [IpumeHsieT mporpaMMHBIE CPEACTBA JIJIsl PEeLICHUS
peIICHUS MPUKITATHBIX 33/1a4 B 00JIaCTH MIPUKJIAHBIX 33/1a49 B O0JIACTH CO3/aHMS CHCTEM aHalu3a u
CO3/IaHUA CUCTEM aHaJIN3a U aBTOMAaTHYECKOro |aBTOMATHYECKOTO yIPaBICHUS U UX KOMIIOHEHTOB

YOPaBJICHUS U KX KOMIIOHCHTOB OIIK-6.3 Hcnonws3yer mporpaMMHBIE CpencTBa s

pa3paboTku UHPOPMAITMOHHBIX CHCTEM

OIIK-6.4 OcymecTBisieT TOUCK He0OX0AMMOM HHpOopMaIu
B 0a3ax JaHHBIX U HH(POPMAIIMOHHBIX CHCTEMaxX

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI



3HATb:

YMETh

¢ COBPCMCHHBLIC HpO6JIeMI>I WHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHBIX;

* 0a30BbIC Ioaxoabl, MCTOAbI MAIlIMHHOTO 06y‘{eHI/I$I, O6eCHe‘lI/IBaIOH_II/IG aHaJIn3 JaHHBIX,
®* OCHOBHBIC MAaTCMAaTHU4YCCKHEC MCTOAbI MAIlIMHHOI'O 06y‘-IEHI/ISI;

¢ MAalIMHHBIC MCTOJbI U3BJICYCHUA U MMPCACTABIICHUA 3HAHUM.

* TI0JB30BAThCS CBOMMH 3HAHMAMM Ui pelleHHus (yHAaMEHTANbHBIX U MPHUKJIAJHBIX 3a1ad aHaJIn3a
JAHHBIX;

* (opmanu3oBaTh 11€7b aHAJIN3a KOHKPETHBIX CUCTEM;

* TIPOM3BOAUTH OLIEHKHU IIENEBBIX 1APAMETPOB;

* OLEHUBATh CTEIIEHb JIOCTOBEPHOCTH PE3YJIbTATOB aHAIN3A;

* 3¢ ¢EeKTUBHO UCTIOIB30BaTh HH(POPMALMOHHbBIE TEXHOJIOTUU M KOMITBIOTEPHYIO TEXHUKY JJISl aHAJIN3a
peaJIbHBIX aHHBIX;

* JCIIOJIb30BaTh COBPEMEHHBIE aJITOPUTMBI JUIsl aHAIN3a JaHHbIX;

* NPUMEHATHh METOAbI aHAJIHM3a AJs OONBIINX OOBEMOB JAHHBIX, CTPOUTH CTOXACTHYECKHE MOJIEIN
KOHKPETHBIX CHCTEM;

* COIIOCTAaBIISATH PE3YNIBTaThl TEOPETUUECKOIO MOJIEIIMPOBAHUS U KOMIIBIOTEPHOTO 3KCIIEPUMEHTA;

. OCBaMBaTh IEPCIECKTUBHBIC TIPEAMETHBIE OO0JACTH, HOBBIE TEOPETUYCCKUE MMOAXOABl H
9KCIIEpUMEHTAJIbHbIE METOJUKHY;

* pelaTh NpUKIaIHbIC 334a91 HHTEIUIEKTYaJIbHOTO aHajIu3a JaHHBIX B cpeae Matl.

BJIAJIETh:

* METOAaMH MaTEMaTHYECKON CTaTUCTHKU;

* METOJaMH MHTEJUIEKTYyaJIbHOIO aHaJIU3a IaHHbIX;

* TEXHHKOU pelIeHus 3a1a4 HCKYCCTBEHHOTO HHTEIIEKTA;

* METOJaMH IIPEJCTABICHUS 3HaHUM;

* HaBBIKAMH aHajH3a 0OJBIIOro 00beMa JaHHBIX;

* KYJIBTYPOH IIOCTAHOBKM U PELICHUS 33a4 aHAJIN3a JaHHBIX;

* HaBBIKAMU COIIOCTABJIEHMS PE3yJbTaTOB aHAJIN3a JAHHBIX C TEOPETHUECKUMH MOAEIISIMU;
* HaBBIKAMH CaMOCTOSITEIbHON PabOTBHI.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yU€OHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 WHTennekTyalbHbIN aHATN3 JaHHBIX. 2 4 4
2 JIMCKpUMHUHAHTHBIN aHAIN3. 2 4 4
3 JepeBo knaccudukanuu. 2 4 4
4 Oo6yuenue B mojienu baiieca. 2 4 4
5 AHanu3 I71aBHBIX KOMIIOHEHT. 2 4 4
6 Knacrepuzarus. 2 4 4
7 Ornenka napamerpoB GMM-Monenu. 2 4 4
8 AHanu3 CIy4ailHbIX MPOIIECCOB. 2 4 4
9 JluneliHas perpeccuss 1O MaKCUMyMy 4 6 4
MIPaBIONo 00N
10 Kﬂaccnu(bHKauHﬂ 10 METOAY OJIKaNTIIIIX ) 4 4
coceneit.
11 Anroputm RANSAC. 2 4 4
12 O00011eHHBbIH aHaIM3 IJIaBHBIX ) 4 4
KOMITOHEHT.
13 ManiHsl OIOPHBIX BEKTOPOB. 1 2 4




14  |[lepcenTpoH 1 HEUPOHHBIE CETH. 1 4 4
15 |Camoopranusyromuecs kapTel KoxoHeHa. 2 4 4
Nroro yacos 30 60 60
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHmi)
1. UnTennekTyanbHbIi aHau3 JaHHBIX.

Mertoab! Kiaccu(UKaluy JAaHHBIX U PAcIO3HaBaHUS 00pa30B B HKCIEPTHBIX CHCTEMax M CHUCTEMax
pa3BeAbIBaHUS JaHHBIX.

2. JIMCKpUMUHAHTHBIN aHAJIN3.
I'ayccoBa Mozenp ciiyyailHBIX NaHHBIX, pa3aenuMsble I'ayccoBbl pacnpeneneHus.
3. lepeBo knaccuukaum.

OHTponus, Kak Mepa HH(QOPMATHBHOCTH AHMCKpeTHBIX arpuOytoB (Information Gain). Bsibop
arpulyTa pacileIuieHus] JepeBa KiaccHU(UKalud Ha OCHOBE ero uHgopMmaTtuBHOCTH. JlepeBbs
KJIacCU(pUKALMK Ul aTpuOyTOB C HENPEphIBHBIMU 3HA4YCHUSAMH. Pacuiersisioniye 3HaueHHUS U
muckperusanus  arpuOytoB. Gini-MHIEKC WHGOPMATUBHOCTU JUCKPETHBIX arpuOyTOB U €ro
MomudUKaMsg Ha ciydald kKareropuaibHbIX arpuOyToB. [loctpoenue cuctem IF-THEN-mpaBun
KJIaCCU(HUKALIIH U3 ICPEBbEB KIIACCH(UKAIIHH.

4. Obyuenue B mozenu baiieca.

Onenkn mnapameTpoB layccoBBIX pacrlpelesieHuil 1o MakcuMyMy mnpaBaonopobus. HauBHbii
BatiecoBckuit BeBOj 1 baliecoBckas knaccudukarusi.

5. AHanu3 171aBHBIX KOMIIOHEHT.

Meps! paccrosnus. Mepapxuueckas kinactepusanus. Kinacrepusanys Ha 3a1aHHOE YHCIIO KJIACTEPOB.
Heuetkas xnacrepusanus. CrieKTpaibHast KJIacTepU3aliys.

6. Kimacrepusarus.

@dakTopHBI aHanM3 (CHWKEHHWE Pa3MEPHOCTH). AHaJIM3 DJIABHBIX KOMIIOHEHT Ha OCHOBE
KOBapUallMOHHOM MaTpHULIbL.

7. Ouenka napamerpoB GMM-monenu.

CKpbITbIE TEpPEMEHHBIE M IBAXIbl CIIydailHble MPOLECCHI, OMMCHIBAEMbIE CMECSMU | aycCOBBIX
pacnpenenenuii  (GMM-Monens). ANTOpUTM OXHMIAHUST M MAaKCUMH3AlMM  [PAaBIONIONO0US
(EM-anroput™m). Onenka napamerpoB GMM-mozmenu mocpeacTBOM AJITOpUTMAa OXHIAHUS U
MakcuMH3anuy npasaononodus (EM-anropurma) u Kiacrepuzanys.

8. AHanu3 cily4aiiHBIX MTPOLIECCOB.




MapxkoBckue cirydaiiHble npoiiecchl. CKpbIThie MapKOBCKHE MOJIENN ¢ KOHEYHBIM YHCIIOM COCTOSTHUM
u ['ayccoBoii amuccueil. AIropuTMbI IPSIMON U 00paTHOM pekypcun. AnroputM Butep6u. Aiaropurm
OKMIAHUS M MaKCUMM3aluH IpaBpononodus (amroputM bayma-Yomma). UwnciieHHbIE acHEKTHI:
nepeHopMHUpoBKa (renormalization). Hanbonee npaBronogoOHble MOCIeA0BAaTEILHOCTH COCTOSHUM.

9. JluneitHas perpeccus IO MaKCUMyMY IPaBAOHIOA00HS.

[lonarue nuHEWHas perpeccus MO MakKCUMyMy InpaBaonopoobus. JlunelHas kiaccudukauus 1o
MaKCHMyMY IpaBIONO00HUs.

10. Knaccudukanus mo MeTomy OIMKalImx cocenei.

Meron Ommxaimero cocema.Meron k Ommkaimmx coceneil. Merop B3BEILIEHHBIX OMMKANIINAX
coceneil. CeepxOonpine BoIOOpKH.[IpobiaemMbl BBIOOPKH METPHUKH.

11. Anroputm RANSAC.

OOwas xapakTUpUCTHKa anropuTMa. [IpeumyIecTsa U HEAOCTATKH aJTOPUTMA.

12. O0001IEHHBINA aHAIN3 [VIaBHBIX KOMIIOHEHT.

®opmaibHast TOCTAHOBKA 3a]a4uu.J[MaroHanu3anus KOBapualmOHHON MaTpHUIbL.

13. MamuHbI ONOPHBIX BEKTOPOB.

MaiunHb! OopHBIX BeKTOPOB (SVM—mamunsl). Knaccudukanus Ha 0CHOBE JTMHEHHOTO pasesieHust
JAHHBIX.

OntumMuzanus ¢ orpanuueHussMH Mcxonnas 3agaya onrtumuszauuu JyanbHas 3anada. Henunelinele
3a1a4u pasaeneHus. Tprok ¢ sapom.

14. IlepcenTpoH 1 HEHPOHHBIE CETH.

MHOrocnoiHHBIH NepcenTpoH. AJITOPUTM OOpPaTHOTO PacHpOCTPaHEHUs OIIMOKH. AJNTOpUTM
HaucKopeiniero ciycka. [lomaroBsiii mpumep pabOThl UCKYCCTBEHHON HEHPOHHOW CETH.

15. Camoopranuzyromiuecs kapTsl KoxoHeHa.
Certu Koxonena. Kapter Koxonena.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueGHast aymuTopus, IepCOHAIbHbBIE KOMITBIOTEPbI, MYITBTUMEIUIHBII IPOEKTOP, SKPaH.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Beenenne B MHOTOMEPHBIN cTaTucTHYECKMi ananu3 [Tekcr] = An introduction to multivariate
statistical analysis/T. AugiepcoH , -M., ®uzmarrus, 1963
2. Heiiponnsle cetu : monmubiid Kypc = Neural Networks. A Comprehensive Foundation, [yueOHoe
nocobue] /Caiimon XaiikuH ; [mepeBoa ¢ anmuiickoro]. Cankr-IletepOypr, Ananexruka, 2019



1. bammakoB A.U., baimmakoB U.A. UnTennekryanbHble HHPOPMAITMOHHBIE TEXHOJIOTHU: YUueOHOE
nmocobue. M.: U3n-Bo MI'TY um. H.D. baymana, 2005.

2. Paccen C., Hopaur II. ckyccTBEeHHBIM UHTEIIEKT: COBPEMEHHBIHN nmoaxoa. 2-e u3f. M.:
Uznarensckuii nom « BrmssamMcey. 2006.

3. UyOykoBa M.A. Data Mining. M.: Uatywur. 2008.

4. ponor C.B. MHoromepHsbIii cTaTucTHueckuil ananu3. bapuayn: Msn. Antaiickoro I'Y. 2003.

5. Bapcersn A.A., KynpusiHoB M.C., Xonon N.U. Metons! u moaenu ananu3a OLAP u Data Mining.
BXB-IlerepoOypr. 2004.

JomnonHutensHas auTeparypa

1. Han J., Kamber M. Data Mining: Concepts and Techniques, 2nd ed. The Morgan Kaufmann Series
in Data Management Systems, Jim Gray, Series Editor . Morgan Kaufmann Publishers, March 2006.
2. Tan P.-N., Steinbach M., Kumar V. Introduction to Data Mining. Addison-Wesley. 2005.

3. Winston P. Artificial Intelligence. Addison Wesley, 1992.

4. Anderberg M. Clustering for Applications. Academic Press, 1973.

5. Kaufman L., Rousseeuw P.J. Finding Groups in Data: An Introduction to Cluster Analysis. NY:
John Wiley & Sons, Inc. 1990.

6. Kohonen T. Self-Organizing Maps. Second Extended Edition, Springer Series in Information
Sciences, Vol. 30. Berlin, Heidelberg, New York: Springer. 1997.

7. Fayyad U., Piatetsky-Shapiro G., Smyth P, Uthurasamy R (eds.), Advances in Knowledge
Discovery and Data Mining, AAAI Press/ The MIT Press. 1996.

8. Berry M., Linoff G. Data Mining Techniques (For Marketing, Sales, and Customer Support). John
Wiley & Sons. 1997.

9. Weiss S. M., Indurkhya N. Predictive Data Mining (a practical guide). Morgan Kaufmann
Publishers. 1998.

10. Freitas A., Lavington S. Mining Very Large Databases with Parallel Processing. Kluwer Academic
Publishers. 1998.

11. Jain A.K., Dubes R.C. Algorithms for Clustering Data. Prentice Hall. 1988.

12. Kumar V., Grama A., Gupta A., Karypis G. Introduction to Parallel Computing: Algorithm Design
and Analysis. Redwood City: Benjamin Cummings/Addison Wesley. 1994.

13. Quinlan J.R. C4.5: Programs for Machine Learning. Morgan Kaufmann. 1993.

14. Grossman R.L., Kamath C., Kegelmeyer P., Kumar V. (eds.) Data Mining for Scientific and
Engineering Applications. Kluwer Academic Publishers. November 2001.

15. Statistics Toolbox 7: User’s Guide. Natick, MA: The MathWorks, Inc. 1993 — 2009.

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

http://research.microsoft.com/cambridge/
http://www.cs.berkeley.edu/~jordan/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B 00Opa3zoBaTensHOM MPOIIECcCe MOTYT UCIOJIB30BaThCs IPU HEOOXOMUMOCTH JTUCTAHIIMOHHBIC 3aHITUS U
BEOMHAPBI C UCTIOJIb30BAHUEM KOMMYHHKAI[HOHHOTO TIPOrPaMMHOTO obecriedeHus: Zoom, cepBrca
BuneorenedonHol cBsa3u Google Meet, BeO-cepBuca Google Kiacce.

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

VYenemHoe ocBoeHHE Kypca TpeOyeT OOJbIION CaMOCTOSTENbHOW paboThl cTyaeHTa. B mporpamme
Kypca IPHBEICHO MUHUMAJIBHO HEOOX0AMMOE BpeMs Juisi paboThI CTyACHTA Hajl TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;

— mpopaboTKy ydeOHOro marepuana (MO KOHCIIEKTaM JICKIIMH, CEMWHApOB, y4eOHOH W HaydyHOU
JUTeparype);

— peleHune 3a1a4, npeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U PAKTHICCKUX 3aHATHSIX;

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.



PyKkoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENLHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTENIbHBIX pado0T, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.
ITokazareneM BiajieHUs MaTepUaIoM CIy)KUT yMEHHE CTaBUTh M pemars 3aga4uu. /i popmupoBaHus

YMCHHS MPUMCHSITh TCOPETHUCCKHUE 3HAHUS HA MPAKTHKE CTYJACHTY HEOOXOMUMO pEIllaTh KaK MOXHO
OoJIbILIIE 3a1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 4
KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 7 (OCEHHUH) - DK3aMeH

Pa3zpatGoTunk: I'.B. Poii3eH30H, KaHI. TEXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUHN

OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a91
yIpaBJeHUs, BBIIENsET 0a30BbIE COCTABIISIIONINE 3a/1a91

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-6 CriocobeH npuMeHsITh MaTeMaTHYECKuE,
CHCTEeMHO-aHAJIMTUYECKNE, BEIYMCIUTEIbHBIC
METO/IbI U IPOTPaMMHBIE CPEACTBA AJIst
peleHns MPUKJIAAHBIX 3a1a4 B 00J1acTH
CO3JIaHMsI CUCTEM aHAJIN3a U aBTOMAaTHYECKOTO
yIpaBICHUS U UX KOMIIOHEHTOB

OIIK-6.1 IIpumenser €CTECTBEHHOHAYYHbIE u
OOIEHHXEHEPHBIE ~ 3HAHUS, METOIBl MaTeMaTHYECKOro
aHanM3a M MOJAEIUPOBAaHUSA, METOABl BBIYUCIUTEIBHON

MaTEeMaTuKHU ISl aHau3a MOACICH U peUICHUA HAY4YHBbIX W
TCEXHUYCCKHUX 3aaa4

OIIK-6.2 [IpumMeHsieT mporpaMMHBIE CPEACTBA IJIsl PELLICHUS
MPUKIAJHBIX 337a4 B 00JACTH CO3/1aHMsI CUCTEM aHalINM3a U
aBTOMAaTHYECKOTO YIPABICHUS U MX KOMIIOHEHTOB

OIIK-6.3 Hcnons3zyer mporpaMMHbIE
pa3paldoTKy UHPOPMALMOHHBIX CHCTEM

cpelncTBa s

OIIK-6.4 OcymecTBisieT HOUCK HEOOX0ANMOM HHpOpMaH
B 0a3ax JaHHBIX ¥ HHPOPMAIIMOHHBIX CUCTEMaX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHUS JUCIUILIHHBI
00yJarouics JTOIDKEH:

3HAThb:

«HHTEHJ’IQKTyaHBHHe TCXHOJIOTUU NPCACTABICHUSA

3HaAHUI

* COBpPEMEHHEIE MPOOIEMBbl HHTEIIEKTYaIbHOTO aHAIN3a JTaHHBIX;

* 0a30oBbIe IOAXO/bI, METO/IBI MAIIIMHHOTO 00YYEHNsI, 00eCTIEUHBAIONIIE aHAIN3 JJAHHBIX;
* OCHOBHBIC MAaTEMaTHYECCKUE METOBI MAIIMHHOTO OOYyYCHNUS,

* MAIIMHHBIE METO/BI U3BJICUEHUS U MPEACTABICHNUA 3HAHUN.

yMeThb:

¢ IOJb30BAaTbCA CBOMMHU 3HAHUAMU IJId PCHICHUSA Q)YHHHMCHTS.J'IBHBIX " INPUKIIAJHBIX 3a1a4 aHaJln3a

JIAHHBIX;

* (dopmManu30BaTh LETIb aHATH3a KOHKPETHBIX CUCTEM;

* IPOU3BOAMTH OLIEHKHU LIEJIEBBIX 1apaMETPOB;

* OIICHMBATh CTEIEHB JTOCTOBEPHOCTH PE3yJIbTaTOB aHAJIN3a;

* 3(pdexTBHO HCHIONB30BaTh MH(OPMAIIIOHHbBIE TEXHOJIOTHH U KOMIIBIOTEPHYIO TEXHUKY ISl aHAJIN3a

pCallbHbIX JAHHBIX;

¢ MUCIHOJIB30BAaTb COBPCMCHHBIC AJITOPUTMBI JJId aHaJIn3a JaHHBIX;
° NPpUMCHATH MCTOAbBI aHaJIn3a IJId 0OJIBIINX O00BEMOB JaHHBIX, CTPOUTH CTOXACTHUYCCKHUC MOICIIN

KOHKPCTHBIX CUCTEM;

¢ COIIOCTABJIATH PE3YJIbTAThI TCOPCTUICCKOTO MOACIINPOBAHUA U KOMIIBIOTCPHOI'O SKCIICPUMCHTA,

® OCBaMBAaThb IICPCIICKTUBHBIC IIPEAMCETHBIC 06nacm,

OKCIICPUMCHTAJIbHBIC MCTOAUKH,

HOBBIC TCOPETUYCCKHUE TIOAXOAblI H

IIaTb ITPHUKJIIaTHBI Ja41 MHTCJLI JIbBHOT'O aHaJIM3a JaHHBIX B 1 .
® ciia KJIa, € 3aJa CIIJICKTYya OI'0 aHaJIM3a Ja cpene Matl

BJA€Th:




e METOJAMH MAaTEMATHUYE€CKOM CTATUCTUKU;

* METOJaMH MHTEIICKTYaJIbHOTO aHAN3a IAHHBIX;

* TEXHHUKOW PelIeHUs 3314 HCKYCCTBEHHOTO HHTEIICKTa;

* METOJaMH MPECTABICHUS 3HAHUI;

* HaBBIKAMH aHaIu3a 00JBIIOr0 00hEMa TaHHEIX;

* KYJNBTYPOH MOCTAHOBKH W PEIICHUS 33724 aHAIN3a JaHHBIX;

* HaBbIKAMH COIMOCTABJICHUS PE3YJbTATOB aHAIN3A TAHHBIX C TEOPETHYCCKIUMHU MOJICIISIMH;
* HaBBIKAMHU CAMOCTOSTECILHOU PaOOTHI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. llepevyeHb THMOBBIX KOHTPOJIbHBIX 32/IaHUI, HCIOJIb3yeMbIX /1JI51 OEHKH 3HAHUMH, YMEHHUI,
HABBIKOB

Texymuii KOHTPOJIb OCYIIECTBISETCS B JOPME CAMOCTOSITEIIBHBIX pa0OT UM TECTOB B MUChMEHHOU
dbopMe 1o KaxxI0ii TeMe.

PykoBOZICTBO M KOHTPOJb 32 CAMOCTOSITENILHOW pabOTO# CTyJNeHTa OCYIIECTBIISCTCS B PE3yJbTaTe
aHaJM3a MTOTOB  KOHTPOJIbHBIX, CaMOCTOSITENIbHBIX paboT, a Takke WHAUBUAYAIbHBIX
KOHCYJIbTALIUM.

[IpomexxyTounast arrectauusi mo AUCHUIUIMHE «VHTEIeKTyallbHbIe TEXHOJOTUU MPEACTABICHUS
3HAaHUN» OCYLIECTBIIAETCA B (DOpME IK3aMeHa.

IlepeyeHb TeM AJIs MOATOTOBKHU K JK3aMeHY:

1. CornacHo kinaccu(UKaLUK 110 CTPATErusaM, 33/1a4l HHTEJUIEKTYalIbHOIO aHaiu3a 1aHHbIX (Data
Mining) moapa3aensoTcs Ha:

- 00y4eHHe C YUUTeIeM;

- 00yueHue 0e3 yuuTes;

- IpyTHe.

2. B aHanu3e NaHHBIX KaTeropus o0y4eHHUEe C YUUTENIEM MPEICTABICHA CICAYIONIMMHU 3aadyaMH:
- KJIaCCU(UKALINS,

- OILICHKA;

- IPOTHO3UPOBAHHUE;

- KJIaCTEepH3aIIHUs.

3. B ananu3e naHHBIX KiaaccUpUKaIUsI — 3TO:

- CUCTEMHOE pacIpeielieHue U3y4yaeMbIX MPEIMETOB, SIBJICHUH, MIPOIECCOB TIO

poJiam, BHIaM, THIIaM, M0 KaKUM-THOO0 CYIIECTBEHHBIM MPU3HAKAaM IS YA0OCTBa HX
WCCJIEIOBAHMS; TPYIITUPOBKA UCXOIHBIX MOHATUM U PACTIONIOKEHUE X B OMPEICTICHHOM
MOPSIZIKE, OTPAXKAIOLIEM CTENEHb 3TOTO CXOCTBA.

- YIOPSIIOYEHHOE 110 HEKOTOPOMY KPUTEPHIO MHOXKECTBO 0OBEKTOB, KOTOPHIE

UMEIOT CXOHbIE KIaccu(PUKAIIMOHHBIE TPU3HAKU (OJTHO WM HECKOJIBKO CBOMCTB), BRIOPAHHBIX
TSl OTIPEJICIICHUS CXOJICTBA WITH PA3JIMUUs MEXKIY STUMHU OOBEKTaMHU.

4. B aHanu3e AaHHBIX LENbI0 KJIaCCU(PUKAIUY SIBIISETCS:

- IoJTy4eHue GopMalIbHOTO ONUCAHHSI 0OBEKTOB, KOTOPHIM MOKHO OIEPHPOBATH, UCIIOIB3YS
MaTeMaTUYeCKUN anmnapar KJacCu(puKaluu;

- IOCTPOEHHUE MOJIENIN, KOTOpasi UCMIOJIb3YET MPOTHO3UPYIOIIIE aTpUOYThl B KAUECTBE BXOIHBIX
[apaMeTpoOB U MOIy4aeT 3HAaYE€HUE 3aBUCUMOT0 aTpuOyTa;

- (hopMyIIMPOBKA PEIIAOLIETO MPaBUiIa pa3AeieHuss MHOXKEeCTBa OOBEKTOB Ha KIIACCHI.

5. Ipu olleHKE TOYHOCTH KJIACCH(PUKAIIMN KaXKIbIil 9K3EMIUISAP JaHHBIX OMUCHIBAET OOBEKT,
KOTOPBIl OTHOCHTCSI K OTHOMY TPEIOTPEACICHHOMY KIIacCy B:

- oOyuaroieM MHOXeCTBe (training set), HCIOIB3YEMOM [Tl KOHCTPYHUPOBAHHS MOJICIIH;

- TECTOBOM MHOXeECTBe (test set) s mepekpectHoi nmposepku (Cross-validation);

- ¥l B TOM ¥ JPYTOM.

6. B ananuze naHHbIX Kiaccuukaus Tpedyer CoO0AeHHS CIeYIOUINX TPaBUIL:



- B K&XJIOM aKTe JICJICHUsI HE0OXOIMMO IPUMEHSTH TOJIBKO OJTHO OCHOBAHHE;

- ISJICHUE JOJKHO OBITh COpa3MEpPHBIM, T.€. OOIIUI 00HEM BHUIOBBIX TIOHATUN JOKEH
PaBHSATHCS 00BEMY JETMMOTO POJAOBOTO MOHSTHUS;

- YWICHBI JICJICHUS TOJKHBI B3AMMHO UCKJIIOYATh JPYT APyTa, UX 00bEMbI HE JOKHBI
NIePEKPEIUBATHCS,

- ZIeICHUE JOJDKHO OBITh MOCIIEI0BATEIbHBIM.

7. KadecTBO MeTO/1a Kiaccu(UKauy OIEHUBACTCS:

- BpeMEHHBIMH 3aTpaTaMH Ha CO3JaHNE MOJEIH U €€ NCIOIb30BaHHUE.

- HHTEPIPETHPYEMOCTBIO PE3YIIBTATOB;

- HaJIS)KHOCTHIO METO/Ia KJIacCU(UKAIINH, T.€. BOSMOXHOCTBIO Pa0OTHI P HATMYUHU B HCXOJTHOM
Habope JaHHBIX IITyMa U MMOCTOPOHHUX (BBIOPOCOB).

8. I'maBHBIM MTPEUMYIIECTBOM JICPEBHEB KIACCH(PHUKAILIUH SBIISICTCSL:
- MHTYUTUBHOCTb,

- TOYHOCTb;

- OBICTPBIN TIPOIIECC OOYUYCHHUS;

- 00paboTKa MPOMYIICHHBIX 3HAYCHUIA,

- pa60Ta C YMCJIOBBIMU M KATCTOpHUAJIbHBIMU TUIIAMU JTaHHBIX.

9. Ilpouecc co3nanus aepeBa MPOUCXOAUT
- CBEpXY BHU3, HCIIOJIb3YS] KPUTEPUHN PACILICIUICHUS;
- CHH3Y-BBEpX.

10. IIpaBuio BeIOOpa aTprOyTa paciieruieHus pa30uBaeT TEKyIee MHOKECTBO JAHHBIX TaK, YTOOBI:
- 00BEKTHI TOJJMHOKECTB SBJISUIUCH MTPEICTABUTENISIMH OJHOTO KJlacca;
- OBUIM MaKCUMAJIbHO MPUOIMKEHBI K TAKOMY Pa30HEHHUIO.

11. Hanbonee n3BeCTHbIC KPUTEPUHN PACILICTUICHUS:
- Mepa SHTPOIUH;

- Mepa uHpopmaTuBHOCTH (information gain);

- ugaekc Gini.

12. Kitacc TepMHHATBHOM BEPIINHBI IepeBa KiacCu(UKAIUU OMPEIEIAETCS:
- TOJIBKO JUISL YACTHIX BEPINHUH,
- 6onpiiiHCTBOM TOsT0cOB (Majority Rule).

13. OrpanuueHue pa3mepa JepeBa KIacCu(pUKAILMHU OCYILECTBIISETCS:
- B COOTBETCTBUU C MapaMeTpaMH, 3aJaHHBIMU MOJIb30BATEIIEM.

- COKpAILlEHUEM JIepeBa IIyTEM OTCEYECHMSI BETBEW;

- MCI0JIb30BaHKWEM MITpadHbIX QYHKIUI 7151 OCTAHOBKU O0yUYEHHUSI.

14. OcHoBHOE TpeoNOKEeHe HauBHOU baiiecoBCKO# KiaccuUKaIuu:
- BCE XapaKTePUCTHKU OOBHEKTOB SIBIISFOTCS] OJJMHAKOBO BaXKHBIMU;
- BCC XapaKTepI/ICTI/IKI/I O6’BGKTOB ABIAOTCA CTATUCTUYCCKHN HC3aBUCHUMBIMMU.

15. JlocronHcTBa HauBHOM baliecoBckoi KilaccupuKaluu:

- B MO/JICJIU OIPEIEIIAIOTCS 3aBUCMOCTH MEX/y BCEMH XapaKTEPUCTHUKAMH O0OBEKTOB;

- OailecOBCKHE CETH JIETKO HHTEPIPETUPYIOTCS;

- OaiiecOBCKHI METO/I ITO3BOJISIET €CTECTBEHHBIM 00Pa30M COBMEIATh 3aKOHOMEPHOCTH,



BBIBEJICHHBIC U3 JAHHBIX, H SKCIICPTHBIC 3HAHHUS;
- HCTIOJIb30BaHKE 0AECOBCKUX CETel MO3BOJISIET N30ekaTh nepeodydenus (overfitting).

16. Henocratku nauBHO# baiiecoBckoii kinaccupukanum:

- IEpPEeMHOKATh YCIOBHbBIE BEPOSITHOCTH KOPPEKTHO TOJIBKO TOT/IA, KOTJa XapaKTepPUCTHKAMU
00BEKTOB ACUCTBUTEIBHO CTATUCTUYECKH HE3aBUCUMBI;

- HEBO3MOXKHA HETIOCPEICTBEHHAs: 00pabOTKa HEMIPEPHIBHBIX IIEPEMEHHBIX - TPEOyeTcst nx
npeoOpa3oBaHuE K MHTEPBAIBHOM IIKae, YTOOBI CAeTIaTh aTpUOYTHI TUCKPETHBIMH;

- Ha pe3yJIbTaT KIacCHU(PUKAINK BIUSIOT TOJIBKO

VH/IMBUyaJIbHBIC 3HAYECHUS BXO/IHBIX IIEPEMEHHBIX.

17. AHanu3 TIIaBHBIX KOMIIOHEHT:
- MIO3BOJIIET COKPATUTh YUCIIO XapaKTEPUCTHK OOBEKTa;
- OIPEICIIUTh CTPYKTYPY B3aUMOCBSI3EH MEXKIY XapaKTePUCTUKAMH OOBEKTA.

18. B ananu3e naHHBIX LENbIO KIACTEPH3AINHU SBIISCTCS:

- IOMCK CYLIECTBYIOIUX CTPYKTYD;

- pa30ueHre MHOXKECTBa O0BEKTOB Ha OJHOPOIHBIE TPYIIIIbI;

- pa3OueHne MHOKECTBa 00BEKTOB Ha U30JIMPOBAHHBIE TPYIIIIHI.

19. Hau6osnee 3¢ (GeKTHBHBIM aJITOPUTMOM KJIACTEPHU3AIINH SIBISCTCS:

- pazneneHue 00beKTOB Ha K kiactepoB (anroputm K-cpeaHux);

- HepapXuvecKas KIIaCTePU3aIlisl WK arJIOMEPAIst: KaXIblii 00bEKT MEPBOHAYATBHO SBJISICTCSI
KJIACTEPOM, OOBEIMHSIS 3TU KIIacTephl (GopMHUpyeTcst OONBIIHI KJIacTep U T.1I.

- METO/IbI OOHAPY)KEHHSI KJIacTepoB mpou3BosibHON Gopmbl (I'pua-merost - Grid-based methods).

20. B anropur™me K-cpeanux Beibop unciia K MoskeT 6a3upoBaThCs:

- Ha pe3yJbTaTax MPe/IIIeCTBYIONINX UCCIICIOBAaHUMH;

- TEOPETUUECKUX COOOpaKEHUSIX;

- HHTYUIIUH,

- HaOJIIOJIGHUH, YTO CPEHUE I KIACTEPOB MAKCUMAIBHO OTIMYAIOTCA APYT OT Apyra.

21. TIpu paznenennn 00beKTOB Ha K KitacTepoB (aroput™ K-cpeaHux);
- IOCTUTAeTCs a0COIIOTHBIM AKCTPEMYM I1eJIeBOM (YHKIIUH;
- TOCTUTAETCS JIOKAIBbHBIN KCTpEeMyM LieleBoi (pyHKIINU;

22. OueHka KadyecTBa KJlacTepu3ali 00ecreuynBaeTcs:

- PY4HOH IIPOBEPKOH;

- YCTAHOBJICHMEM KOHTPOIBHBIX TOYEK U IIPOBEPKOU Ha MOIYYCHHBIX KJIacTepax;

- OTIpEeJIeIIEHNEM YCTOMUMBOCTH pe3ysibTaTa KjlacTepu3aluy MyTeM 100aBIeHNs HOBBIX IaHHBIX;
- CPAaBHEHME pe3yJIbTaTOB KIACTEPU3ALUU C UCIIOJIB30BAHUEM PA3JIMYHBIX METOMIOB.

23. Ilpu 6GuHapHO# KiIacCU(pHUKAIMKA IO METOAY ONOPHBIX BEKTOPOB (SVM-Mo€eH) UCTIONb3YIOTCS:
- BCE UCXO/IHbIE JaHHBIE;
- UX HeOoubIIast YacTh, KOTOpPAask HAXOUTCS BOJIM3U TPAHUILIBI.

24. YpoBeHb OMIMOKU KITaCCU(PHUKAIIMH IO METOAY OMOPHBIX BEKTOPOB OLIEHUBAETCS:
- HaNpsAMYIO;
- HMIIUPUYECKUM PUCKOM - YPOBHEM OIIMOKH Kilaccuukanuu Ha oOyyaromieM Hadope.



25. Ilpu oTcyTCTBUM JIMHEHHON I'paHULBI MEX1Y IBYMS KJIJaCCAMH MCIIOJIb3YyETCS.
- YBEJIMUEHHUE PA3MEPHOCTHU JAHHBIX;
- ACIIOJIB30BAHUE SAIPA.

26. Merop kilacTepu3aiy Ha ocHOBe K OiimkaiImx coceieil OCHOBaH Ha:
- cOope nHpOpMaIK 0 NOCTaBICHHOH 3a/1a4e;

- I/IH(I)OpMaLII/II/I O IpeucaACHTax AJid BbIABJICHUS aHAJIOTHMYHBIX CJIYYacCB,

- aJanTanys peuIeHus K TeKyIIel npoodieme;

- IPOBEPKE KOPPEKTHOCTH MOTYYCHHOTO PEILICHUS.

27. HepocTaTkoM MeTO/1a KJIaCTEpU3allii Ha OCHOBE K OJMKalIIMX coce/ieit IBIsAeTCS:
- OTCYTCTBHUE MOJIeJIeH WM MPpaBuII, 0000IIAIONINX MPEIbIIYIIUI OTIbIT;

- CJIO’KHOCTb BBIOOpA paccTOsHUS (METPUKH);

- He0OXO0IMMOCTH TOJIHOTO Mepedopa 00ydarolei BHIOOPKH.

28. Metonpb! knaccudukaIii Ha OCHOBE HEHPOHHBIX ceTell Hanbosee YacTo UCTIONMB3YIOT STYEUKH C
AKTHBAIMOHHOM (PYHKITUEH:

- JKECTKasi IOporoBasi PyHKIHSI.

- JIMHEWHBIN TIOPOT.

- CUrMOUJalIbHAas (PYHKIUS.

29. Bce BXOHbIE CUTHAJIBI IOJIAIOTCS BCEM STYEHKaM B:
- MHOTOCJIOMHOM IIEPCENTPOHE;

- CeTSX paJANaNbHBIX 0A3UCHBIX (PYHKUINM;

- KOTHUTPOHE;

- B [TOJIHOCBSI3HBIX CETSX.

30. I[Ipo6iema nepeodyudenus (overfitting) HEHPOHHBIX ceTeil cBA3aHa C:

- U3JIUIITHE TOYHBIM COOTBETCTBHEM HEHPOHHOM CETH KOHKPETHOMY Ha0Opy 00yJaromuxX MpUMepoB
(ceThb TepsieT COCOOHOCTH K 0000IIEHHIO);

- CJIMIIKOM JOJITUM 00y4eHUEM, HEIOCTATOYHBIM YHCIIOM 00YYaIOIINX IPUMEPOB HITH
NIEPEYCI0KHEHHOU CTPYKTYpPbl HEUPOHHOM CETH;

- CITy4aiiHBIM BEIOOPOM OOYHYArOIIEro MHOXKECTBA.

32. Ilpu BeIOOpE CTPYKTYpbl HEUPOHHBIX CETEH CleAyeT YUUTHIBATh, UTO:

- BO3MOXXHOCTH CETH BO3PACTAIOT C YBEJIMUEHUEM UUCIIA IYEEK CETH, IIJIOTHOCTH CBA3EH MEXKIY
HUMHU 1 YUCIJIOM BBIJIEJICHHBIX CJIOEB;

- BBEJICHHE OOpaTHBIX CBA3EH HapsALy C YBEJIMYEHHUEM BO3MOXKHOCTEN CETH MOJHUMAET BOIPOC O
JUHAMHWYECKOW YCTOWUNBOCTHU CETH;

- CJIO)KHOCTb QJITOPUTMOB (DYHKIIMOHUPOBAHUS CETH CITIOCOOCTBYET YCHUIIEHUIO MOITHOCTH CETH

33. IIpu oOyuennu camoopranusyromuxcs kapT Koxonena:
- 00y4aro1iee MHOKECTBO COCTOUT U3 3HAYEHUI BXOAHBIX U BBIXOJHBIX IEPEMEHHBIX;
- o0yuaroriee MHOXKECTBO COCTOUT TOJIBKO U3 3HAYEHUH BXOJIHBIX MEPEMEHHBIX.

34. OcCHOBHOE OTVINYNE CAMOOPIraHU3YIOIUXCs KapT KoXOHEHa OT Apyrux TUIIOB HEMPOHHBIX CEeTel
COCTOUT B!
- HaTJSIIHOCTU M y10OCTBE MCIIOJIb30BAHMS;



- OPUTHHAIBHOM TTOAXO0/I¢ K OOYYCHHIO CETH (HEYNpaBIIsIeMOe WM HEKOHTPOIUPYEMOe OOyICHHE).

IIpuMepsbl 3K3aMeHANMOHHBIX OMJIETOB:

9K3aMeHaIMOHHBII omJteT Ne 1
1. AJropuTM OXHIAHUS U MAaKCUMU3AIMH IPABIONOI00MS.
2. Mopenb ["aycCOBBIX CMECEH.

DK3aMeHAIMOHHBI onteT Ne 1
1. CkpsiTbie MOsIETH MapkoBa.
2. Anroputm Burepou.

4. Kputepnu oueHMBaHUS

Onenka «otauuHo (10)»  BbICTaBiseTcs  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3HPOBAHHBIC, TITyOOKHE 3HAHHUS y4eOHOM MpOorpamMMbl TUCIMIUIMHBI U YMEHHE YBEPEHHO
OPUMEHATh UX Ha IMPAKTUKE MPU pEIIEHUM KOHKPETHBIX 3ajad, CBOOOJHOE M IpaBHIbHOE
000CHOBaHNE NPUHATHIX PELLICHUI;

Onenka «oTiM4HO (9)» BBICTABISETCA CTYAEHTY, IOKa3aBLIEMY CHUCTEMaTHU3UPOBAHHBIE,
riryOOKHue 3HaHWS y4eOHOW MpOrpaMMbl JUCHUIUIMHBI M YMEHHE NMPUMEHATh WX Ha TMPAKTHUKE MPU
peLIeHUH KOHKPETHBIX 33]1a4, CBOOOAHOE U IPAaBUIbHOE 0OOCHOBAHUE ITPUHATHIX PEILICHUIH;

Onenka «oTau4HO (8)» BBICTABISAETCS CTYJEHTY, IOKa3aBIIEMY CHUCTEMaTH3UPOBAHHBIE,
3HaHUS y4yeOHOM MPOrpaMMbl AUCLUIUIMHBI U YMEHHE NPUMEHATh WX Ha NPAKTUKE MPH PELICHUU
KOHKPETHBIX 33/1a4, IPaBUIbHOE 000CHOBAHNE IPUHATHIX PELLICHUM;

Onenka «xopoio (7)» BBICTAaBISETCA CTYJEHTY, €CIIM OH TBEPJIO 3HAET MaTepHaj, FPaMOTHO U
[0 CYILECTBY M3J1araeT €ro, yMeeT NPUMEHATh MOJIYyYCHHbIC 3HaHUS Ha MPAKTHUKE, HO JIOMYCKAET B
OTBETE WJIM B PELLICHUHM 33j]ay HEKOTOPbIE HETOUHOCTH;

Onenka «xopoiio (6)» BbICTaBISETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuaj, IPaMOTHO
u3jaraeT ero, yMeeT NpUMEHSATh NOJIy4YEeHHbIE 3HAHHs Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WIN B
pELIeHNH 3a]1a4 HEKOTOpPbIE HETOUHOCTH;

Orenka «xopo1o (5)» BBICTaBIISETCS CTYIEHTY, €CIIM OH 3HAaeT MaTepuai, FPaMOTHO HU3JlaraeT
€ro, yMeeT NMPUMEHSTh MMOJTYYeHHbIE 3HAaHUS Ha MPAaKTUKE, HO JOIYCKAaeT B OTBETE WM B PEILICHUU
3a/1a4 HEKOTOPbIE HETOYHOCTH;

OneHka «yA0BIETBOPUTENBHO (4)» BBICTABISIETCS CTYIEHTY, MTOKa3aBlIeMy (pparMeHTapHBIMH,
pa3pO3HEHHbIN XapakTep 3HaHWN, HEAOCTATOUYHO NpPABUIIbHbIE (OPMYIMPOBKH 0a30BBIX MOHATHH,
HapyIICHUs JIOTUYECKOM MOCIe0BAaTeIbHOCTH B M3JIOKEHUHU IMPOrpPaMMHOTO MaTepuaia, HO IpH
3TOM OH BJIaJIeET OCHOBHBIMH pa3jielaMy y4eOHON MporpamMmbl, HEOOXOIUMBIMU ISl JAJIbHEHIIIEro
00y4eHHUs U MOKET MPUMEHSATh NOJyYeHHbIE 3HaHUS IO 00pa3ily B CTaHJapTHON CUTYyalllH;

OrneHka «yJIOBJIETBOPUTEILHO (3)» BBICTABISAETCS CTYAEHTY, MOKa3aBIIeMy (parMeHTapHBIN
XapakTep 3HaHUI, HEJOCTATOYHO MpaBWIbHbIE (POPMYIHPOBKU OA30BBIX MOHATHI, HO MPU 3TOM OH
BJaJie€T OCHOBHBIMU pa3/ielaMu ydeOHOM mporpammbl, HEOOXOIMMBIMHU JJsl JajdbHEHIIEro
00y4eHHUs U MOKET MPUMEHSATH MOJyYeHHbIE 3HaHUs IO 00paslly B CTaHIApTHOM CUTYyalllH;

OrneHka «HEyJOBIETBOPUTENHHO (2)» BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HaeT OoJblIei
YacTH OCHOBHOTO COJIep’KaHUsl y4eOHOM MporpaMMbl AUCLHUILIMHBI, JOMYCKaeT rpyOble OmMOKU B
(bopMynHpOBKaxX OCHOBHBIX MOHATUN TUCIMIIMHBI U HE YMEET UCIIOJIb30BaTh MOJyYeHHbIE 3HAHUS
IIPU PEIICHUU THUIOBBIX MPAKTUYECKUX 33/1a4.

OrneHka «HEyJOBIETBOPUTEILHO (1)» BBICTABISAETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coJlep’kaHusl yueOHOW MPOrpaMMbl THUCHUIUIMHBI, JIOMYyCKaeT IpyOble omMOKU B (OPMYyJIHPOBKaX
OCHOBHBIX NOHSTUH JUCLMIUIMHBI U HE YMEET HCIOJIb30BATH IOJYYEHHBIE 3HAHUS NPHU PEIICHUU
TUIOBBIX MPAKTUYECKUX 3a/1a4.



5. MeToauyeckue MaTepuaJibl, onpeaessilome NMpoueaypbl OUEHUBAHHWSI 3HAHWH, yMeHHI,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

[Ipu mpoBeneHUM YCTHOTO SK3aMeHa oOydaromieMycsl mpenoctasiisieTcss He mMeHee 40 MUHYT Ha
noaArotoBky. Onpoc oOydaromerocs mo OMiIeTy Ha yCTHOM SK3aMEHE HE JOJDKCH MPEBBIIIATh JBYX
ACTPOHOMUYECKUX YaCOB.

Bo Bpems npoBeneHus sk3aMeHa 00ydaromuecss MOT'YT I10JIb30BaThCsl IPOrPaMMOM TUCIIUILIMHEIL, a
Tak)Ke y4eOHOM U CIIpaBOYHOM TUTEpaTypoid, epcOHANIbHBIM KOMIIBIOTEPOM 1 Internet.



