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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. IlepeyeHb THNOBBLIX KOHTPOJBLHBIX 3aIaHUI, UCIOJIb3YeMbIX JIS OLlEHKH 3HAHWH, YMEHUIA,
HABBIKOB

Texymuit KOHTPOJIb OCYIIECTBISETCS B (JOPME CaAMOCTOSTENIBHBIX padOT UM TECTOB B MUCHMEHHOU
dbopMe 1o KaKI0i TeMe.

PykoBOJCTBO M KOHTPOJb 32 CAMOCTOATEIbHOM pabOTOM CTyJAEHTa OCYIIECTBISETCS B pe3yJbTaTe
aHaJIM3a WTOTOB KOHTPOJIBHBIX, CAaMOCTOSITENIBHBIX paboT, a TakkKe WHIANBUIYAIbHBIX
KOHCYJIbTAIINH.

[IpomexyTouHas arrectauus Mo AUCHMILIUHE «HTENIeKTyaabHble TEXHOJOTMH MpPE/ICTaBICHUS
3HaHUI» OCYyIIECTBIsETCA B (POpME IK3aMEHa.

Hepeqenb TEeM JJIS1 IOAIOTOBKH K J3K3aMCHY.

1. CornacHo kiaccu(UKaUK 1O CTPATErusM, 33/1a4H WHTEIUIEKTYalIbHOTO aHaimu3a naHHbx (Data
Mining) nmoapa3aensroTcs Ha:

- 00y4EeHHE C yUUTEIIEM;

- 00yueHue 06e3 yuuTens;

- IpyTHE.

2. B ananm3e maHHBIX KaTeropus 00ydeHue ¢ yYuTeJIeM IIPEICTaBICHa CIEIYIONIMMU 3a/la4yaMu:
- KJ1accuuKanus;

- OLICHKA;

- IPOTHO3UPOBAHHUE;

- KJIacTepU3alusl.

3. B ananm3e MaHHBIX KIacCH(PUKAIUSI — ITO:

- CUCTEMHOE Paclpee/IEHNE NU3y4aeMBbIX IIPEIMETOB, SIBJIEHUH, IPOLIECCOB T10

pozaM, BUAaM, TUIIaM, [10 KaKUM-TH0O0 CYIIECTBEHHBIM MPU3HAKaM JUIsl YA00CTBa UX
VCCJIEIOBAHMS; TPYNIIMPOBKA UCXOHBIX IOHITHH U PACIIOJIOKEHHUE UX B OIPEAECIEHHOM
MOPSAJKE, OTPAKAIOIEM CTETIEHb 3TOTO CXO/CTBA.

- YIIOPSAJJOYEHHOE 110 HEKOTOPOMY KPUTEPHIO MHOKECTBO OOBEKTOB, KOTOPHIE

UMEIOT CXOAHbIE KIacCU(PUKAIIMOHHBIE TPU3HAKU (OJTHO UJIM HECKOJIBKO CBOMCTB), BRIOPAHHBIX
JUISL OTIPENIENIEHUs CXOJICTBA WM PA3InYMsI MEX]y STUMU O0BEKTaMHU.

4. B ananu3e 1aHHBIX LEbIO KJIACCU(UKAIINN SBIISAETCS:

- nostydeHue (GopMaabHOrO OMUCAaHUSI 0OBbEKTOB, KOTOPHIM MOKHO ONEPUPOBATh, UCIOJIB3YS
MaTeMaTHYeCKUH anmapar Kiaccu(uKaium,

- IOCTPOEHHME MOJIETH, KOTOPask UCIOJIb3YEeT MPOTHO3UPYIOLUE aTPUOYThI B KAUECTBE BXOIHBIX
napaMeTpoB U MOJIy4aeT 3HaueHUE 3aBUCUMOT0 aTpuoyTa;

- (hopmynHpoBKa pelaroiero npaBusa pasieleHuss MHO)KECTBa 00BEKTOB Ha KJIACCHI.

5. Tlpu olieHKe TOYHOCTH KJIACCU(DUKAIIMU KAXKIBIH IK3EMILUISP JaHHBIX OMHCHIBACT O0BEKT,
KOTOPBI OTHOCHUTCSI K OTHOMY TIPEIONPEICTICHHOMY KJIacCy B:

- 00y4aroieM MHOeCTBe (training set), HCTIONIb3yEMOM JJIsi KOHCTPYHPOBAHUS MOJIENH;

- TECTOBOM MHOXECTBe (test set) 1uist mepekpectHol nmpoBepku (Cross-validation);

- ¥ B TOM H JIPYTOM.

6. B ananuze nanapIx Kaaccudukaus TpeOdyeT COOMI0IEHUS CAEAYIOMMUX TPaBUIT:



- B KQXJIOM aKTe JIeJICHUsI HE00X0AUMO MPUMEHSATh TOJIBKO OJJHO OCHOBAHUE;

- JIeJIeHUE JOJKHO ObITh COPA3MEPHBIM, T.€. 00U 00beM BHIOBBIX TOHATUH 10JIKEH
paBHATHCS 00BEMY JAEITUMOTO POJIOBOTO IOHATHUS;

- YIEHBI I€JICHUs JOJKHBI B3aMMHO UCKIIIOUaTh JPYT Apyra, uX 00beMbl HE JOJKHBI
HEPEKPELINBATHCS;

- JIeNIeHUE JOJKHO OBITh I10CIIE10BATEIbHBIM.

7. KauecTBO MeTO/1a KIIacCH(PUKAIIUU OIICHUBACTCSI:

- BpEMEHHBIMU 3aTpaTaMU Ha CO3JaHNE MOJEIH U €€ UCII0Ib30BAHUE.

- HHTEPIPETUPYEMOCTBIO PE3YJIBTATOB,;

- Ha/IEXHOCTBIO METO0J1a KJIaCCU(PHUKAINHU, T.€. BO3SMOXKHOCTBIO Pa0OThI IPU HAIMYUU B UCXOTHOM
Habope NaHHBIX [ITyMa U TOCTOPOHHUX (BBIOPOCOB).

8. maBHBIM MPEUMYIIIECTBOM JIEPEBbEB KIIACCU(DUKAIINH SBIISICTCS:
- UHTYUTHBHOCTb;

- TOYHOCTb;

- OBICTPBI TIpOIIECC O0YUYEHHUS;

- 00paboTKa MPOIYIIEHHBIX 3HAYCHHIA,

- paboTa C YKCIOBBIMH U KaTErOPUAIbHBIMU THITAMU JITAHHBIX.

9. Ilpouecc co3nanus aepeBa NPOUCXOIUT
- CBEpXy BHU3, UCIIONB3YSl KPUTEPHUI paCIICIIIICHUS;
- CHU3Yy-BBEpX.

10. IIpaBuio BeIOOpa aTprOyTa paciierieHus pa30uBaeT TeKyIee MHOKECTBO JaHHbBIX TaK, YTOOBIL:
- 00BEKTHI OJIMHOKECTB SIBJISLITUCH MIPEACTABUTESIMU OJTHOTO KJIacca;
- OBLITM MAaKCUMAJIBHO MPUOIMKEHBI K TAKOMY Pa30MEeHHIO.

11. HaunGonee n3BecTHbIE KPUTEPHU PACLICTIIICHHUS:
- Mepa dHTPOITUH;

- Mepa unpopmarusHoctH (information gain);

- nanexc Gini.

12. Kinacc TepMUHaIBHOM BEPIMHEI IepeBa KJIACCU(PUKAIINK ONIPEACIISICTCS:
- TOJIBKO JJISl YUCTHIX BEPLINH;
- 6onprmHCTBOM TOsT0coB (Majority Rule).

13. Orpannuenue pazmepa gepeBa KiacCU(pUKAIUU OCYIIECTBIISETCS:
- B COOTBETCTBUU C MapaMeTpaMHu, 3aJaHHBIMU MOJIb30BATEIIEM.

- COKpAIIIEHUEM JIepeBa IyTeM OTCEUCHHS BETBEH;

- HCTOJIb30BaHueM MITpadHBIX QYHKITUI 711 OCTAHOBKU OO0yUYEHHUSI.

14. OcHOBHOE MpeANoNI0XKeHNe HauBHON baliecoBcKoii KilacCupUKaIUu:
- BCE XapaKTePUCTHKU OOBEKTOB SIBJISTFOTCS] OJJMHAKOBO BaXKHBIMU;
- BCE XapaKTePUCTUKU OOHEKTOB SIBIISIOTCS CTATUCTHUECKHU HE3aBHCHUMBIMHU.

15. locronHcTBa HauBHOU baliecoBckoii kaccupuKaium:

- B MOJICITH OTIPEICIISIOTCS 3aBUCUMOCTH MEXIY BCEMHU XapaKTEPUCTHUKAMH 0ObEKTOB;

- OaiiecoBCKHE CETH JIETKO HHTEPIPETUPYIOTCS;

- 0alieCOBCKHIT METO/T ITO3BOJISIET €CTECTBEHHBIM 00pa30M COBMEIIATh 3aKOHOMEPHOCTH,



BBIBE/ICHHBIC M3 JIAHHBIX, U DKCIIEPTHHIC 3HAHMS;
- UCTIOJIb30BaHKe 0alleCOBCKUX CETEH MO3BOJIsAeT n30ekaTh nepeoOydenus (overfitting).

16. Henocratku HauBHOM baiiecoBckoi KiaccupuKaIuu:

- IEPEMHOXkATh YCIOBHBIE BEPOSATHOCTH KOPPEKTHO TOJIBKO TOT/IA, KOT/1a XapaKTEPUCTUKAMHU
00BEKTOB NEHCTBUTENHHO CTATUCTUYECKU HE3aBHUCHMEI;

- HEBO3MOXKHA HETOCPEACTBEHHAsi 00paboTKa HENMPEPHIBHBIX MEPEMEHHBIX - TpeOyeTcs ux
npeoOpa3oBaHKUe K MHTEPBAIILHON IIKaJIe, YTOOBI CACNaTh aTpUOYTHl JUCKPETHBIMH;

- Ha pe3ybTaT KJIaCCU(UKAIMH BIUSIOT TOJIBKO

WHIVBUIyaJIbHBIC 3HAYCHHS BXOHBIX NTEPEMEHHBIX.

17. AHanu3 riIaBHBIX KOMIIOHEHT:
- MIO3BOJISIET COKPATUTh YUCIIO XapAKTEPUCTUK OOBEKTA;
- ONIPECIIUTh CTPYKTYPY B3aMMOCBSI3EH MEXK/y XapaKTepUCTUKAaMU 00BbEKTa.

18. B ananu3e 1aHHBIX LEJIbIO KJIACTEPU3ALUU SBIISIETCS:

- IOMCK CYIIECTBYIOLUX CTPYKTYD;

- pa3OueHne MHOKECTBa 00BEKTOB Ha OJHOPO/IHBIE TPYIIIIBI;

- pa30MeHre MHOXKECTBa 00BEKTOB Ha U30JMPOBAHHBIE IPYIIIIHI.

19. Haubonee 3¢ppeKTUBHBIM aIrOpUTMOM KIIACTEPU3AIIUH SBIISCTCS:

- pazaenenue 00bekTOB Ha K kitactepoB (aroput™ K-cpeaHux);

- HepapxXuyecKasi KJIaCTepU3allys WM arlIOMepanusi: KaxkIblii 00bEKT ePBOHAYAILHO SIBISICTCS
KJIaCTEPOM, O0BETHHSIS 3TH KJIacTepbl (GOPMHUpPYETCst OOJBIINI Ki1acTep | T.1I.

- METOIbl OOHAPYKCHHS KJIaCTePOB Ipor3BoibHOM Gopmbl (I'pua-metozs - Grid-based methods).

20. B anroputme K-cpenuux BoiOOp uncia K MoxkeT 6a3upoBaThCs:

- Ha pe3yNbTaTax NpeANIeCTBYIOMNX UCCIECIOBAHHIA;

- TEOPETUYECKUX COOOpaKEHUSIX;

- UHTYUIINY,

- HaOJIFOICHNH, YTO CPEHUE IS KJIACTEPOB MAaKCHMAJIBHO OTJIMYAFOTCS PYT OT JpYTa.

21. Tlpu paznenennn 00beKTOB Ha K Ki1acTepoB (aIropuT™ K-cpenHux);
- JocTUTaeTCs a0COMIOTHBIN SKCTPEMYM LENIEBON (QYHKIIHH;
- IOCTUTAETCs JIOKAJIbHBIN 3KCTpPEMYyM LielIeBOM (PyHKINU;

22. OneHka KayecTBa KJIaCTePU3alUA 00ECIIEUHBACTCS:

- py4HOH IIPOBEPKOH;

- YCTAHOBJICHUEM KOHTPOJBHBIX TOYEK M TPOBEPKO Ha MOJYYSHHBIX KJIacTepax;

- OTIpeIEIICHNEM YCTOMYMBOCTH pe3yNbTara KJIacTepu3aluy MyTeM J00aBICHUS HOBBIX JIaHHBIX;
- CPaBHEHHE PE3yJIbTAaTOB KIACTEPU3AIIUU C UCITIOIH30BAHUEM PA3IMYHBIX METOJIOB.

23. Ilpu 6uHapHOM KiIaccH(PHUKAIIUN TTO0 METOTY ONTOPHBIX BEKTOPOB (SVM-Moaenn) NCIOIb3YIOTCS:
- BCE UCXOJHBIE JTAHHBIE;
- UX HEOOJIbIIIAsl YaCTh, KOTOPasi HAXOAUTCS BOJIM3HM TPAHUIIBI.

24. YpoBeHb OUIMOKH Ki1accu(UKAIMK [0 METOY OMOPHBIX BEKTOPOB OIICHUBAETCS:
- HallpsSIMYIO;
- SMIIUPUYECKUM PUCKOM - YPOBHEM OIIMOKH KilaccupuKaluy Ha oOyyatroiiemM Habope.



25. Ilpu OTCYTCTBUH JTUHEUHOM I'PAHULIBI MEXKITY JBYMSI KJIACCAMH HCIIOIb3YETCS.
- YBEITMYCHUE Pa3MEPHOCTH JIAHHBIX;
- HCII0JIb30BAHUE SPA.

26. MeTo Ki1acTepHu3aliiy Ha OCHOBe K Oimmkaiiimx coceieli OCHOBAH Ha:
- cOope uH(pOpMAIIH O TIOCTABICHHOHN 3a/1a4¢e;

- “H(OPMAIIMH O TIPEIEACHTAX ISl BBISIBJICHUS aHAJOTUYHBIX CITYy4YacB;

- aJlanTanys penieHus K TeKyien mpooieme;

- MPOBEPKE KOPPEKTHOCTH TOJYYCHHOT'O PEIICHHUS.

27. HegocTaTkoM MeTO/1a KIaCTEpU3allii Ha OCHOBE K OIMKalIINX coceneil IBIACTCS:
- OTCYTCTBHUE MOJIEJICH MIIM TTPAaBUII, 0000IIAIONINX TPEABIAYIINI OIIBIT;

- CJIO)KHOCTB BBIOOpA PacCTOSTHUS (METPUKH);

- HEOOXOIMMOCTH TIOJIHOTO TIepedopa 00y4aroIieil BBIOOPKHU.

28. Meronb! knaccuuKaIi Ha OCHOBE HEHPOHHBIX ceTell HanboIee YacTO UCTIONB3YIOT SYCUKH C
AKTUBALIMOHHON (hYHKIUEH:

- JKECTKasi IOpOroBasi PyHKITHSI.

- JIMNHEHHBIN TTOPOT.

- CUTMOUJATbHAS (DYHKITHS.

29. Bce BXOJIHBIE CUTHAJIBI ITOJIAIOTCS BCEM SUCiiKaM B:
- MHOT'OCIIOTHOM TIEPCENITPOHE;

- CETSAX paJAHaIbHBIX 0A3UCHBIX (PYHKLNIA;

- KOTHUTPOHE;

- B IIOJITHOCBSI3HBIX CETSX.

30. Ipobnema nepeodyuenus (overfitting) HEHPOHHBIX CETEH CBs3aHA C:

- U3JIMILIHE TOYHBIM COOTBETCTBHEM HEHPOHHOM CeTH KOHKPETHOMY HabOpy 00yJaromux NpUuMepoB
(ceThb TepsieT CIOCOOHOCTH K 0000IIEHHIO);

- CIIMUIKOM JOJITUM 00y4eHUEM, HEIOCTaTOYHBIM YHCIIOM 00YYaIOIIMX TPUMEPOB UITH
NIEPEYCI0KHEHHOW CTPYKTYpPbl HEMPOHHOH CETH;

- CIIy4aifHbIM BBIOOPOM 00YYaroIero MHOKeCTBa.

32. Ilpu BbIOOpE CTPYKTYpBl HEHPOHHBIX CETEH CleyeT yUYUThIBATh, YTO:

- BOBMOXHOCTHU CETH BO3PACTAIOT C YBEJIMYEHUEM UUCIIA SYEEK CETH, MJIOTHOCTU CBA3EH MEXKIY
HUMHU U1 YUCIIOM BBIJICIICHHBIX CJIOEB;

- BBeJIeHUE OOPATHBIX CBA3EH HApAAy C YBEIMUYEHUEM BO3MOKHOCTEHM CETH MOJJHUMAET BOIIPOC O
JUHAMHUYECKON yCTOMYNBOCTH CETH;

- CJIOKHOCTb aITOPUTMOB (PYHKITMOHUPOBAHUS CETH CIIOCOOCTBYET YCHIJIEHHUIO MOIIIHOCTH CETH

33. Ilpu oOyuenun camoopranusyomuxcs kapt Koxonena:
- 00y4aroIiee MHOKECTBO COCTOUT U3 3HAYEHUI BXOAHBIX U BBIXOJHBIX MEPEMEHHBIX;
- 00yuaro1ee MHOXECTBO COCTOUT TOJIBKO M3 3HAYEHUN BXO/IHBIX TIEPEMECHHBIX.

34. OcHOBHOE OTJINYHE CaMOOpraHu3yomuxcs kapT KoxoHeHa oT Apyrux TUIIOB HEMPOHHBIX ceTei
COCTOMT B:
- HaI'JIAAHOCTHU U y2106CTBe HCIIO0JIB30BAaHUAI,



- OPUTHHAIBHOM I0/IX0/I€ K 00YUEHHIO CeTH (HEYIpaBisieMoe MM HEKOHTPOJIUpyeMoe 00yueHHe).

IIpumepsnl 3K3aMeHANMOHHBIX ONJIETOB:

IK3aMeHaMOHHBII OmaeT Ne 1
1. ANropuTt™m OXUIaHUS U MAKCUMU3ALUN TIPABIOTIOO0MS.
2. Mopenb ['ayccoBbIX cMmeceid.

JK3aMeHAMOHHBIN OmJter Ne 1
1. Ckpsitbie Mogenu Mapkoga.
2. Anroput™m ButepOwu.

4 Kputepuu onieHUBaHUS

Onenka «otamyHo (10)»  BbIcTaBiIs€TCS  CTYAEHTY, IIOKa3aBLIEMY BCECTOPOHHHUE,
CHCTEMaTU3UPOBAaHHbIE, IITyOOKHE 3HaHMs y4yeOHOM MporpamMMbl TUCLMILIMHBI U YMEHHE YBEPEHHO
IOPUMEHSTh WX Ha MPAKTUKE IPU PEUICHMM KOHKPETHBIX 3aJad, CBOOOAHOE U IIPABHIBHOE
000CHOBaHME PUHATHIX PELICHUH;

Onenka «omnyHO (9)» BBICTaBISIETCA CTYIEHTY, IOKa3aBLIEMY CHUCTEMAaTU3UPOBAaHHBIE,
riyOoKkue 3HaHHUs y4eOHOW MporpaMmbl JUCHMIUIMHBI U YMEHHME NMPUMEHATh UX Ha MpPaKTUKE MpU
pelIeHNH KOHKPETHBIX 3a/1a4, CBOOOJHOE U IIPAaBUIIbLHOE 0OOCHOBAHUE MPUHSTHIX PEIICHU;

OneHka «oTIMYHO (8)» BBICTABIAETCS CTYAEHTY, IOKa3aBIIEMY CHCTEMAaTU3UPOBAaHHbIE,
3HaHMS y4eOHOM MporpamMmbl JUCLUUIUIMHBI U YMEHHUE NMPUMEHATh WX HA MPAKTUKE IPU PELICHUU
KOHKPETHBIX 3a]1a4, IPaBUIbHOE 000CHOBAHUE MPUHATHIX PELLICHUIA;

Onenka «xopo1o (7)» BbICTaBISIETCS CTYAEHTY, €CIM OH TBEPJIO 3HAET MaTepuall, FpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJy4YE€HHbIC 3HAHHUs Ha MPaKTHKE, HO JOMYCKAeT B
OTBETE WJIM B PEIICHUH 33]]a4 HEKOTOPbIE HETOYHOCTH;

OneHka «xopouio (6)» BbICTaBISIETCS CTYJIEHTY, €CJIM OH TBEPJO 3HAET MaTepuall, F[PaMOTHO
U3JIaraeT €ro, yMeeT NPUMEHSATh MOIYUYEHHbIE 3HAHUS HA MPAKTUKE, HO JOIMYCKAeT B OTBETE WJIU B
pEILIEHNN 3aa4 HEKOTOPBIE HETOYHOCTH;

OrneHka «xopotio (5)» BBICTABIISIETCS CTYJICHTY, €CJIM OH 3HAaeT MaTepuaj, TpaMOTHO H3JIaraet
€ro, yMEeT NPUMEHATH MOJYYCHHbIE 3HaHWs Ha MPAaKTUKE, HO JOIYCKAeT B OTBETE WJIM B PEIICHUU
3a/1a4 HEKOTOpPbIE HETOYHOCTH;

OreHka «yAOBIETBOPUTENBHO (4)» BBICTABISAETCA CTYACHTY, NOKa3aBlleMy (hparMeHTapHBbIH,
Pa3pO3HEHHBIN XapaKTep 3HAHUN, HEJOCTATOYHO NMpaBUJIbHBIE (POPMYIUPOBKH 0a30BBIX MOHSATHUH,
HapyIIEHHs JIOTUYECKOW IOCIENI0BAaTEIbHOCTH B M3JIOKEHUU IIPOIPaMMHOIO MaTepuaia, HO IIpH
3TOM OH BJIaJIEE€T OCHOBHBIMU pa3jiejaMH yueOHOW MporpamMmbl, HEOOXOIUMBIMU JJis TajbHEHIIero
00y4YeHMsI U MOXKET IPUMEHSTh MOJTyYeHHbIE 3HaHUs M0 00paslly B CTAaHIAPTHOW CUTYallUH;

OneHka «yJI0BJIETBOPUTENLHO (3)» BBICTABISETCS CTYIEHTY, MOKa3aBllIeMy (parMeHTapHbIN
XapakTep 3HaHWH, HEJJOCTATOUYHO MPAaBUIIbHBIE (OPMYITHUPOBKM 0a30BBIX MOHATUH, HO IPU 3TOM OH
BJIaJICET OCHOBHBIMHU pa3eflaMd y4eOHOW MporpamMmbl, HEOOXOIUMBIMU JUISl JajbHEHIIEro
00y4YeHHsI U MOXKET IPUMEHSTh MOJTyYeHHbIE 3HaHUS 10 00pasily B CTAaHJAPTHOW CUTYallUH;

OrneHKa «HEYIOBIETBOPUTENHHO (2)» BBICTABISAETCS CTYJAEHTY, KOTOPBIH HE 3HAET OOJbIIeH
YaCTH OCHOBHOT'O COJIEpXKaHMUs Y4eOHOH MporpamMMbl JUCLHUIUIMHBL, JOMyCKaeT rpyOble OMMOKU B
bopMyITUpPOBKaX OCHOBHBIX MOHATUN JTUCHUUIUIMHBI U HE YMEET HCIOJIb30BaTh MOJyYeHHbIE 3HAHUS
IIPY PELICHNHU TUIOBBIX IPAKTUYECKUX 3a1a4.

Ornenka «Hey0BIeTBOPUTENBHO (1)» BBICTABISETCS CTYIEHTY, KOTOPbIH HE 3HA€T OCHOBHOT'O
coJiepKaHusl y4yeOHOM MporpamMMbl JTUCIHMILIMHBI, JOMYycKaeT IpyOble ommOKku B (OpMYIHpPOBKaxX
OCHOBHBIX NMOHSTUH AUCLMIUIUHBI U HE YMEET HCIIOJIb30BAaTh MOJIyYEHHBIE 3HAHUS MPHU pEHIeHUN
TUIIOBBIX MPAaKTUYECKUX 3a/1ay.



5. Metoguyeckne MaTepuaJibl, ONpeAeJsOIMe NPOHeAYPbl OLECHNWBAHUSI 3HAHMI, YMEHWI,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

[Ipy mpoBeneHMM YCTHOTO 3K3aMeHa O0ydaromemycsi npenocraBisercss He MeHee 40 MUHYT Ha
noAroToBky. Onpoc oOydaromierocs Mo OUIeTy Ha YCTHOM 3K3aMEHE HE JI0JDKEH IPEBBILATh JBYX
aCTPOHOMHUYECKHX YaCOB.

Bo Bpems npoBeneHus 3K3aMeHa 00y4aroIyuecss MOryT M0JIb30BaThCs IPOrpaMMOM JUCLUIUIMHEL, a
TaKXke yueOHOH U CIIpaBOYHOM JIUTEPATYpOH, MepCOHATLHBIM KoMITbloTepoM U Internet.



