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AHHOTANMA

B KypCC paCCMarpuBarOTCA KIIIOYCBLIC TIMOHATHA WU COBPCMCHHBLIC MATCMATUYCCKUC MCTOJAbI WU aJITOPUTMBbIL
aHaJIn3a JaHHBbIX U paCllO3HABAHUS, @ TAKIKE UX MMPUIIOKCHUSA B pa3JIMIHbIX 00IacTaX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HN3Yy4YCHHUEC COBPCMCHHBIX IIOAXOI0B, Mo;:[eneﬁ, AJITOPUTMOB aHAJIM3a JAaHHBIX W PCHICHHUA 3alad
pacnnio3HaBaHUs, KJ'IaCCI/I(l)I/IKaLII/II/I, HaXO0XICHUA 3aBUCUMOCTCH.

3agaum AUCUMIIHHBI
* OCBOCHHE CTyIeHTamMH 0a30BbIX 3HAHWH B 00JACTH METOJOB aHaIW3a JAHHBIX M PACIIO3HABAHUS
(MALIP);
* TpHOOpETEeHHE TEOPETUIECKUX 3HAHUH B 00JIACTH aHAJIN3a MPELEICHTHBIX JaHHBIX B YCIOBUSIX MX
YaCTUYHOI MPOTHBOPEUYNBOCTH U HETIOIHOTHI;
*  OKa3aHWE KOHCYNbTAllMii W MOMOIIM CTYIEHTaM B HPOBEICHHUH COOCTBEHHBIX TEOPETHUYECKHUX H
SKCTIEpUMEHTAILHBIX UcciieoBaHuii B oOmactn MAJIP;

° (bOpMI/IpOBaHI/Ie HAaBbBIKOB IMPUMCHCHUS MAI[P opu  HCCICIOBAHUU OSKCIICPUMCHTAJIbHBIX,
CTaTUCTUYCCKUX HWJIM OKCIICPTHBIX JAHHBIX IIPHU BBIIIOJIHCHUHU CTYACHTAMH BBIIIYCKHBIX pa60T Ha
CTCIICHb MarucTpa.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

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

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

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh U KOMOMHHUPOBATh CIOCOOBI

OIIK-3 CniocoOeH BRIOMPATh U (HITH) PCLICHUS

paspabarbiBarh noaxosl K pemeHuo TunoBbix |OITK-3.2  CrnocobeH uCmonb30BaTh HCCIENOBATEIBCKHE
Y HOBBIX 337124 B 00JIacCTH MPO(EeCCUOHANBHON |METONBI TP PEIICHUH HOBBIX 3ajad, NMPUMEHSS 3HAHUS B
NeSITeTbHOCTH, YIUTBIBasi OCOOCHHOCTH U pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OrpaHHY4CHMA PA3JINIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM M BBIYHUCIHTEIHLHBIMHU
METO/IaMH pEIICHUS, TOHUMAET U YYHUTHIBACT Ha MPAKTHKE
TPaHULBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

IMK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHaIN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
[0  dyHIaMeHTaNbHbIC MOHSTHS W METOJbl TCOPHU PACIO3HABAHWS MO TpELEJACHTAM M aHaIn3a

JIAHHBIX;

[J  coBpeMeHHbIe TpoOIeMbl aHallM3a JIAaHHBIX, TEOPUW PACIIO3HABAHMSI, KIACCU(PUKAINH, TOUCKA
3aBUCUMOCTEM;

0 METO/ABI W TOJXOABl PEIICHHs NPaKTUYeCKUX 3a/lad aHajiu3a JaHHBIX W KJIACCU(PUKAIMH

KOJUIEKTUBaMH aJITOPUTMOB;
[l mporpaMMHbIE CpPEACTBa PELICHNS] OCHOBHBIX 3aJ[a4 aHAJIM3a JaHHBIX U KJIACCU(UKALINY.

YMETb:



0 MOJIB30BAaThCSl CBOMMH 3HAHWSIMUA JUUIsl  PEIICHUS (YHIAMEHTAIBHBIX, TNPHKIAJHBIX U
TEXHOJIOTMYECKHUX 3a/]]a4 B Pa3JIMYHbIX IIPEAMETHBIX 00IaCTSX;

[]  nmenarbh MpaBWIILHBIC BBIBOJIBI M3 COMOCTABICHUS PE3YJIbTAaTOB TEOPUHU U DKCIICPHUMEHTA, BHIOUPATH
NPaBHJIBHO TTAPaMETPhl METO/IOB, a/JeKBaTHBIC Pa3MEPHOCTH O0YYaIOIINX BEIOOPOK;

[]  nenarh Ka4eCTBEHHBIC W KOJIMYECTBEHHBIC BBIBOIBI IPHU ITEPEXOIC K INPEICIbHBIM YCIOBUSM B
M3ydYaeMbIX MpoodIeMax;

0 OCBaMBaTh HOBBIC TIPEIMETHBIC O0JACTH, TEOPETUUECKUE TIOAXOABI U IKCIICPUMEHTAIbHBIC
METO/IUKH;

[]  moxydarb ONTHUMAJbHBIC AITOPUTMBI KJIACCH(UKAIMKM W TPABWIFHO OIICHUBATH CTENCHb HX
TOYHOCTH M JOCTOBEPHOCTH;

[l paboraTh Ha COBPEMEHHOM IKCIIEPUMEHTAIILHOM 000pYI0BaHHH;

[l mIaHUPOBaTh ONTUMAJIBHOE NPOBEACHHE 00yYEHHS 110 PELEICHTaM;

[l addexkTuBHO HUCHOIB30BaTh HH(OPMAIIOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHKY IS
JTOCTH)KEHHUS] HEOOXOIMMBIX TEOPETHYECKUX M IPHKIIATHBIX PE3Y/IbTaTOB.

BJIAJIETD:

[l HaBBIKAMH aHaIW3a OOJBIIOrO O00BEMa YACTHYHO MPOTHBOPEUYMBHIX M HEMOJHBIX MPH3HAKOBBIX
OIMCaHMIA;

0 HaBBIKAMH CaMOCTOSITEIBHOW pPa0OTHl B JIAOOpAaTOPHH C WCIIOIB30BAaHHEM COBPEMEHHBIX
KOMITbIOTEPHBIX TEXHOJIOTHIA;

[} KynabTypoH MOCTaHOBKH M IUIAHUPOBAHUS MOCICAOBATEIILHOCTH PEIICHHS 3a1a4 aHAIN3a JaHHBIX
Kiaccuukanuy;

0 HaBBIKAMH TPAaMOTHOW OOpPaOOTKHM CTATHCTUYECKUX MHOTOMEPHBIX IaHHBIX, O(OpMIICHHS
pEe3yabTaTOB YHCICHHBIX PACUETOB M UX COIOCTABICHUS C TECOPETHUECKUMHU OLIEHKAMU;

[] MpaKTUKOH UCCIETOBAHHS U PEIICHUS TEOPETUICCKUX U MPHUKIIAIHBIX 33]1a4;

[l HaBBIKAMM aHAJIM3a peajbHbIX 3a[a4d U3 PA3IUUHBIX MPEIMETHBIX 00JacTeil Ha ypOBHE OTIEIbHBIX
MIOIXOJI0B ¥ KOJUISKTHBAMH aJITOPUTMOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

OcHOBHBIE MOHATHSL. Mopnenu
pacno3HaBaHus, OCHOBaHHBIE Ha 5 5 13
MPUHLUIIE YACTUYHOHN NpEeLeIEHTHOCTH.

HNudopmaruBHOCTH MIPU3HAKOB 51
JTaJI0HOB, METOJIBI OIICHKH 5 5 13
WH(POPMATUBHOCTH.

Jlornueckue 3aKOHOMEPHOCTH KJIacCOB,
WX TOWUCK W TPUMEHEHHE B 3ajayax 5 5 13
KJIacCU(DUKAIINY.

Monenu pacrio3HaBaHUs, OCHOBaHHBIC Ha
MOCTPOCHUH  OWHAPHBIX  PEIIAIOLINX 5 5 13
JIePEBHEB.

ANTOpUTMBL pacno3HaBaHus,
OCHOBaHHbBIE Ha IOCTPOECHUU JIMHEWHBIX
U KyCOYHO-JIMHEWHBIX  Pa3AeiArouxX
[IOBEPXHOCTEN

Monenu pacrio3HaBaHUs, OCHOBAHHBIC Ha
[IOCTPOECHNUN HEIMHENHBIX Pa3AeiIIomunX 5 5 10
[IOBEPXHOCTEN

HetipoceTeBsie Moienu KiraccuuKaum 4 4




] ROC-anamu3 u  AUC- onrumaibHble ) )
KJ1accu(pUKaTOPBHI.
9 Craructuueckas TeOpHsl paclo3HaBaHUS 2 2
10 |Anrebpanueckas TEOpHs paclo3HaBaHUS 4 4 15
1 Cucrema aHaJIn3a JAHHBIX u 4 4 15
knaccuduranun PACIIOSHABAHUE
12 |KnacrepHsblit ananus 4 4 15
13 Pemenune 3a1a4y KJlacTepu3aluu 4 4
KOJUIEKTUBaMH aJTOPUTMOB
Krnaccudukanus o6beKTOB ¢ HETIOTHBIMU
14  |mpU3HAKOBBIMU OTICAHUSIMU, C OONBIIMM 4 4
YHCIIOM KJIacCOB
15 Haxoxnenue § (bYyHKIIMOHATBHBIX ) )
3aBHCHMOCTEHN 0 IpeLeICHTaM
Hroro yacos 60 30 30 120
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. OcHoBHble TOHATHSA. Momenu paclo3HaBaHWs, OCHOBAaHHBIE Ha NPHUHIAIEC YaCTUYHON
MIPEIeIEHTHOCTH.

OcCHOBHBIE MTOHATHUS TEOPUH PACIIO3HABAHMSA 110 npeneaeHTaM. [Ipu3HakoBele onucanus, o0yJaromue
BBIOOPKH, KOMIIAKTHOCTb, 3aJaudl pPACHO3HABaHMSA, KIACTEPHOTO aHAJN3a, BOCCTAHOBJICHHS
perpeccuii, NPOTHO3HPOBAHMSI, TIONCKA 3aKOHOMEPHOCTEH. IIpuMepsl MpakTHYeCKUX MPUMEHEHHN.
CranpmaptHass oOydatomas uHpopMmanusa. DOyHKIMOHAN KadecTBa pacro3HaBaHUsS. TecTOBBIN
QITOPUTM, AJITOPUTMBI C TPEICTAaBUTEIbHBIMH HaOopamMu. Moaenu aiaropuTMOB BBIYUCIICHUS
orieHOK. D QeKTuBHbIC (HOPMYITBI BHIYUCICHHUS OIICHOK.

2. NadopMaTHBHOCTH NPU3HAKOB U 3TAJTOHOB, METO/IbI OLIEHKH HH(POPMATUBHOCTH.

PaznuuHbie MOMXOABI M METOZABI OMpENeieHUsT WH(OPMATUBHOCTA IPH3HAKOB W OTAJIIOHOB.
Borunciienne onenoxk — umH(opmatuBHOCTH. [loMCK WH(POPMATHBHBIX CHUCTEM MPU3HAKOB Kak
JMCKpETHAsl ONTUMH3AIMOHHAs 3ajada. [IpUONMKEHHBI METOJl HAXOXJICHUS ONTHMAaIbHOTO
MPU3HAKOBOTO MNOAIPOCTPAHCTBA, OCHOBAHHBII HA IPUMEHEHHUHU JIOTUYECKUX KOPPEIALHUI MTPU3HAKOB
¥ METOZIOB KJIaCTEPHU3AIUU

3. Jlorndyeckue 3aKOHOMEPHOCTH KJIACCOB, X MTOUCK M IPUMEHEHHE B 33/1a4aX KIacCH(pUKaIIH.

Jlornueckue 3aKOHOMEPHOCTH KJIACCOB, JIOTMYECKUE OIMCAHMUS KJIacCOB, MHHUMAJIbHBIE U
cokpaieHHble onucanus. [locTpoenne pemaommx QyHKIUA B MOJIENIAX TOJIOCOBaHUS MO CHCTEMaM
JIOTUYECKUX 3aKkoHOMepHocTel. HaxoxieHue nornyeckux 3akOHOMEPHOCTEN KJIacCOB Kak pelleHHUe
CHEUAIN3UPOBAHHBIX 3aad AMCKPETHON ONTUMHU3AaLMH. [TOMCK JIOTMUECKMX 3aKOHOMEPHOCTEH
KJIACCOB C YAaCTOTHBIM U CTaHJIAPTHBIM KPUTEPHUSIMH KauecTBa.

lenernveckre anropuTMbl moucka. KpoccoBep, Myrtamus, omepatopsl oroopa. [eHeTmdeckwii
aJTOPUTM TIOHCKA JJOTHYECKUX 3aKOHOMEPHOCTEH KIIacCOB.

4. MOI[CJ'II/I pacnio3HaBaHUA, OCHOBAHHLIC HA IMTOCTPOCHUHN 6I/IHapHBIX pemarommx JCpCBLCB.




bunapnsle pemaronie aepesbs. [Ipu3HakoBbie npeankarsl. [lpencrapinenne pa3onueHns ANCKPETHOTO
EIMHUYHOrO Ky0a B BUAE OMHAPHOTO PEIIAIONIEro JepeBa. AJNTOPUTM MOCTPOCHHUS AOMYCTUMOIO
pa3OueHus. ANTOPUTMBI IMOCTPOEHHs OMHAPHOTO pELIAIONIero JepeBa IO  IpeLeieHTaM,
MPAaKTUYECKUE METOABI OOpe3aHusl 1ePEBbEB.

5. ANTOpUTMBI paclo3HaBaHHs, OCHOBAHHBIE HA IMOCTPOCHUH JIMHEHHBIX M KyCOYHO-TMHEHHBIX
Pa3IeNsIOIMX TOBEPXHOCTEN

MuHuMu3anus SMIUpUYECKOro pucka. [IpaBwiio mocTosHHOrO mnpupaiieHus, teopemMa HoBHkoBa.
ITouck makcuManbHONW COBMECTHOM IMOJICHCTEMBI CHUCTEMbl JIMHEHHBIX HEpPaBEeHCTB. JIWHeWHbIE U
KYCOYHO-JIMHEHHBIE pa3leisAolIne MOBEpXHOCTU. JIuHelHas MamuHa. JIMHEWHBIA AUCKPUMHHAHT
Oumepa. MeToasl MOCTPOEHHUS JMHEHHBIX PA3ICIAIOMUX (QYHKIUH (penakcallMOHHBIE METOIHI,
NCeBA000PAIIEHNs], METOABI IMHEHHOTO IPOrpaMMHUpPOBaHUs). MeTox KOMUTETOB.

6. Monenu pacrio3HaBaHMsl, OCHOBaHHbIE HAa IOCTPOCHUH HEJIMHEHHBIX pa3AessIoIuX IOBEpXHOCTEN

IlocTpoeHrne NOIMHOMMANBHBIX pa3fEIOIIMX IIOBEPXHOCTEH, Iepexoll B  CHpPAMIIIIOIIEE
MPOCTPAHCTBO. MeTo MOTeHUUANBHBIX (YHKIHHA, mpoueaypa o0y4eHus: METOAa, METOA TPYIIIOBOTO
ydyera aprymMeHToB. MeTol ONOpHbIX BEKTOpoB. CBeneHue 3afaud IMOCTPOEHMs pa3lelisolei
TUIEPIIOCKOCTH ¢ MAaKCMMAaJIbHBIM 3a30pOM K 3a/iaue KBaJApaTHUYHOro mporpaMmupoBanus. Ciyyait
JINHEWHOW HEpa3leJMMOCTH KJIACCOB. METOI ONOpPHBIX BEKTOPOB M CIPSIMIISIOLIEE IPU3HAKOBOE
npocTpancTBO. CBSA3b METO/A OTIOPHBIX BEKTOPOB M METOAA MOTEHIMAIBHBIX (DyHKIIMH.

Cemecrtp: 2 (Becennuit)
7. HeiipoceteBble Monenu Kiaccu(huKkauu

HeiipocereBble  anroputmbsl  pacrno3HaBaHus. OOmme  moHATHS.  AnroputM  0OpaTHOTO
pacnpoctpanenuss omubku. Cern Koxonena u Xondwuibaa, anropuTMmbl oOydeHust X300a, cetu
BCTPEYHOI'0 PaCIpOCTPaHEHHs, MyJbTUILTUKAaTUBHbIE HEHPOHHbIE ceTH, TeopeMa Kommoroposa.

8. ROC-anamu3 u AUC- onTuMalibHbIe KI1acCU(UKATOPHI.

Onpenenerane ROC-kpuBBIX Kak BHIOOp ONTHMAaJbHBIX KiaccudukaTopoB. OmpenesieHue TaOIULbl
CONPSKEHHOCTH, TOUKU oTcedeHusi, omuoOku I u Il pona, yyBcTBUTENBHBIE U CHENN(UYHBIC TECTHI.
[Ipakruyeckoe nocrpoenue u anaau3 ROC-KpUBBIX B MOJIENAX KIaCCUPUKALHH.

9. CrarucTuyeckas TCOpUA paCliO3HaBaHUA

BaiiecoBckoe pematoniee npaBuio. baiiecoBckuii puck. Kimaccudukanusi ¢ MUHIMATBHBIM YPOBHEM
omnbok. Knaccuduxaropsl, paspenstomne (yHKIMM ¥ TOBEPXHOCTH pelieHud. BepositHocTH
omuOOK, cly4yail HOPMaIbHOW TUIOTHOCTH, MaxallaHOOMCOBO pPAacCTOSHUE, JUCKPETHBIA CIydail.
[TapameTpuueckne MW HemapaMeTPUYECKHE CTaTHUCTUYECKHE METOABI pacro3HaBaHusA. DYHKIMS
pocTa, eMKOCTh MHOKECTBa (yHKIMHA. PaBHOMEpHasi cXOAMMOCTh YacTOT OUIMOOK K BEPOSTHOCTSIM.
IIpumeps! Mozenel paco3HaBaHNs OTPAHUYEHHON U HEOTPaHWYEHHONW EMKOCTH.

10. Anrebpanueckasi TeOpHs paclio3HaBaHUs

CraHgapTHBIM PAcCMO3HAOIIWNA  aJITOPUTM, pACIO3HAIOMIMK OMeparop, pelIalllee MpPaBHIIO.
OcCHOBHBIEC TIOHATHUS U ONpEAETICHUs airedpanyeckoro noaxona B pacrno3HaBaHuu. KoppekrHocTh u
nonHoTta Monesnel. [lpencrasienue anropuTMoB B BUJE ONEPaTOPHBIX MOJIMHOMOB. CylllecTBOBaHUE
KOPPEKTHBIX ~ aJITOPUTMOB. MeToapl  MOMCKAa KOPPEKTHBIX — airopuTMmoB. Onepanun  Haj
pacro3HalOmMMUMHU  aNroputMaMu. Jloruueckue KOPPEKTOPhI, KOPPEKTOpP IO  OOJIBIIMHCTBY,
0alieCOBCKUI 1 MOTEHIMATIBLHBINA KOPPEKTOPHI aJITOPUTMOB

11. Cuctema ananu3za gansabix u kinaccupukannn PACIIO3HABAHUE



Onucanne rpaduyeckoii 00omouku. [aBHBIE OKHO M OCHOBHOe MeHI0. OKHO mpoekra. Metoas
pacrno3HaBaHusl U kiaccudukauuu. Bon u mpenoOpaboTka JaHHBIX, KOJIMYECTBEHHBIC MPHU3HAKH.
OOpaboTKka HOMHHAJIBHBIX NPHU3HAKOB M HEM3BECTHBIX 3HA4YCHUH. 3ajaHMe OCHOBHOIO NPH3HAKA.
CrpyKTypa mporpamMmmsl.

12. KnactepHslil aHaIu3

3amaua kjIacTepHoro ananusa. Mepsl mogoous. OyHKIUKM KpUTEPUEB LISl TPYIIUPOBKU: KPUTEPHIA
CYMMBI KBaJpaToB OMIMOOK, POJICTBEHHbIE KPUTEPUH MUHUMYMa JUCTIEPCHUA. MaTpulbl U KpUTEPUHI
paccesHusa. Kpurepun kiacrepusalMy, OCHOBAaHHblE Ha Marpuuax paccesHus. Hekoropsie
IBPUCTUYECKHE AITOPUTMBI (METOA K-CPEOHHMX, METOI Ppa3MBITBIX K-CpeOHHX, (openb, meton
K-9TaJIOHOB, aJIOPUTM B3aUMHOIO IONIOLICHMs). 3ajada KilacTepu3allud B CTaTUCTUYECKOM
MOCTaHOBKE. BoccTaHOBJIEHHWE IUIOTHOCTEH KOMIIOHEHT II0 IJIOTHOCTHM cMecu. MrepartuBHas
ONTHMHU3AIM B KJIACTEPHOM aHaiu3e. MHHUMH3aLUS KPUTEPHUsS CYMMBI KBaJpaToB OIIHOOK.
Uepapxuyeckass rpynnupoBKa, JOEHIPOrpaMMBbl, arjioMEpaTUBHBIE U JAEIUMbBIE MPOLEAYPHI.
Anroputmbl "Ommxaimuii cocen”, "naneHuil cocen”, xommnpomucchl. [lomaroBas onTUManbHas
uepapxuieckasl rpynnupoBka. MHoromepHoe macmraOupoBanue. Pernienue 3agadn KinacTepu3aluu
Kak [IOMCK MUHUMAaJIbHBIX NMOKpbITHH. Kpurepun kauecTBa KiacTepu3aluii, OCHOBaHHbIC Ha OLIEHKE
YCTOMYMBOCTH pelieHri. MeTonpl BBIUMCICHUSI KpUTEpUEeB. Mepbl KOHLIEHTPALUHU, CPENHss Mepa
BHYTPHUKJIACCOBOIO paccesHus. Kpurepuu kiacrepusallMd IpU HEU3BECTHOM 4YHCIE KIJIACTEPOB.
Pemienue 3amau knactepu3anuy Ipyu HEM3BECTHOM YHCIIE KIIACTEPOB

13. Pemcuue 3a1a4 KJIIaCTCpU3aliu KOJUICKTUBAMU AJITOPUTMOB

Kiactepusanuss KOJIJIEKTUBAMU  alrOpUTMOB. KOMHUTETHBIH CHHTE3 KOJUIEKTHUBHBIX PpEIICHHM.
Pa3MbITble 1 KOHTpAacTHBIE MaTpULIbI OLEHOK. KpuTepuu kauecTBa KOJJIEKTUBHBIX PELICHUNA. MeTozbl
HAXOXJICHUSI ONTHMAJbHBIX KOJUIGKTUBHBIX PEIICHUH 3aJady KJIacTEpHOro aHanu3a. Buaeo -
JIOTUYECKUH METOJl KlacTepU3aLluu.

14. Knaccudukarnus oOBEKTOB C HETOJHBIMH HPU3HAKOBBIMHM OMHCAHUSMH, C OOJBIIMM YHCIOM
KJIacCOB

CymecTBylolue METOABl BOCCTAHOBJICHHs 3HAYeHWH Mpu3HaKoB (marginalisation, imputation,
pEerpeccCHOHHbIE M CTAaTHCTHUECKHEe MeTonsl). Ilonxoabl, OCHOBaHHbIE Ha JIOKAaJbHOM OOy4YeHUH,
ONTUMH3ALMH ¥ IPUMEHEHHH aJITOPUTMOB pacro3HaBaHus. JJOCTOMHCTBA M HEZOCTATKH PAa3IMYHBIX
METO/IOB.

CyiecTByIoMe NOAXOABI ISl PEIIeHUs 3aJad ¢ MHOTMMHU Kiaccamu. lloaxonbl, OCHOBaHHBIE Ha
MONIAPHOM  PA3JeNeHUN KJIAcCoB, IOAXOA «OOWH MPOTHB Bcex». CBemeHHe 3amaud K Habopy
TUXOTOMHYECKUX Kiaccudukanuii u nogxoxy ECOC.

15. Haxoxnenne (pyHKIIMOHAIBHBIX 3aBUCUMOCTEH IO MPEIeAeHTaM

3aaun ¥ METOJlbI BOCCTAHOBJICHHUSI PErPecCcrid, MapaMeTpUiecKie W HermapaMeTPUIECKUE TTOIXOJIbI
(MHEWHAsT W KyCOYHO-JIMHEWHAs, TOJWHOMHUANbHAs, JIOTUCTUYECKAs PETrpeccCuu, sIepHOe
CIJIQKUBAHUE).

BoccranoBnenue ¢pyHKIMOHAIBHBIX 3aBUCUMOCTEN IO IPELEACHTaM C UCII0Ib30BaHUEM JIOTHIECKHUX
MOJEJIEN paclio3HaBaHus. balleCOBCKOE BOCCTAHOBIIEHUE, KaK IIOCTPOCHUE KOJUIEKTUBHBIX PEIICHUN
3a1a4 pacro3HaBaHus. BoccTaHoBIeHHE KyCOYHO-TIOCTOSHHBIX (PYHKIMI MO MPELeACHTaM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANA-TIPOEKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



1. AiiBazsu C. A., Byxmradep B. M., Entokos U. C., Memankun JI.J1. [TpuknanHas craTucTuka:
Kjaccu(uKanus ¥ CHUKEeHUE pazMepHOCTH. — M.: @uHAHCH U cTaTHCTHKA, 1989.

JomnonHutenbsHas auTeparypa
1. N36pannsbie Hayunsie Tpynsl [ Texct]/1O. U. XKypasnes, -M., Maructp, 1998

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.machinelearning.org
http://www.machinelearning.ru
http://archive.ics.uci.edu/ml

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

http://www.machinelearning.org
http://www.machinelearning.ru
http://archive.ics.uci.edu/ml

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryneHT, u3y4aronuii Kypc METObl aHalIM3a AAHHBIX U Pacro3HaBaHUs, JOKEH C OJHOW CTOPOHBI,
OBJIAJIETh OOIIMM TOHSATHHHBIM amnmapaTtoM, a C JIPYroil CTOPOHBI, JOKEH HAYYHTHCS MPUMEHSTH
TEOPETUYECKHE 3HAHMSI Ha MTPaKTHKE.

B pesynbrare u3yueHus IUCHUIUIMHBI CTYACHT [OJDKEH 3HAaTh OCHOBHBIC OIpeNeeHHs, MOHATHUA,
aKCHOMBbI, METOJbI JJOKA3aTCIbCTB.

VYeneniHoe ocBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy ydeOHOro marepuaina (o yueOHON M HaydHOW JHMTEpaType), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUYEHHBIX [UI CaMOCTOSTENbHOIO M3Y4EHHUs, J0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— MOATOTOBKY K UG dEpeHINPOBAHHOMY 3a4ETY, IK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

[loka3zarenem BiaseHUs: MaT€pUAIIOM CIIY>KUT 3HaHUE Pa3IUMYHBIX [OJXOA0B, AJITOPUTMOB U METOJOB, a
TaKKe yMeHHE pemiars 3aaadd. Jns GopmupoBaHHus yMEHUS NPUMEHATHh TEOPETUUYECKHE 3HAHUS Ha
MPaKTHKE CTYAECHTY HEOOXOQMMO pelaTh Kak MOXKHO OONbIIe 33/1a4, B TOM YHCJIEe NPUKIAIHBIX 3a/1a4
knaccupukauuum 1o mpeueneHtaM. lIpwm  pemieHHMHM 3ajgad  Kaxzaoe JeiicTBHE  HEOOXOOUMO
apryMEeHTHPOBaTh, CChIJIAsICh HA U3BECTHBIC TEOPETHUECKUE CBEICHUS.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: B.B. Psa3anoB, a-p ¢us.-mar. HayK, CTapIINi HAy4YHBIH COTPYIHUK, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYyYaeMbIX PeIICHUN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETAaMH PUKIIAIHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus: AUCIUTUIMHBI « MeTO/IbI aHaIM3a JJAHHBIX U PaCIIO3HABAHMS O0YyJaOIUICs OIKEH:

3HATh:
O
JIAHHBIX;
[0 coBpeMeHHbIE MPOOIEMBI aHAIHA3A
3aBUCHMOCTCIH;
O
KOJUUIEKTUBAMH aJlTOPUTMOB;

(I)YH,Z[aMeHTaJ'IBHBIC HOOHATUA W MCTOABI TCOPHUU paCIO3HABAHHWA I10 MNPCHCACHTAM W aHalln3a

JaHHBIX, TCOPUHU PpaACIIO3HABAHUA, KJ'IaCCI/I(bI/IKaLII/II/I, IIOHUCKa

MCTOJAbI W MOAXOAbI PCIICHHUA IMPAKTUYCCKHUX 3aJa4 aHalln3a HOdaHHBbIX W KJ'IaCCI/I(l)I/IKaL[I/II/I

[ OporpaMMHBIC CPCACTBA PCUHICHUA OCHOBHBIX 3a/1a4 aHAJIN3a JAHHBIX U KJ'IaCCI/I(bI/IKaI_II/II/I.

yMeTh:
O

IMOJIb30BATbCAA CBOMMU 3HAHUAMHU JId PCHICHHUA (i)}/HI[aMCHTaHBHBIX,

IPpUKJIAJHBIX U

TEXHOJIOTHYECKHX 33/1a4 B PA3JIMYHBIX IPEAMETHBIX 00JacTsX;
[l nmenarh MPaBWIBHBIC BBIBOJBI U3 CONOCTABICHUS PE3yJIbTAaTOB TEOPUHU U SKCIEPHUMEHTA, BHIONPATH
MPaBUIILHO TApaMETPhl METO/IOB, aIeKBaTHbIE Pa3MEPHOCTH 00Y4aIOIIUX BEIOOPOK;

U
HU3y4acMbIX np06neMax;
U
MCTOAMKH,
U
TOYHOCTHU U JOCTOBCPHOCTH,

ACJIaTh KAaUYCCTBCHHBLIC M KOJIMYCCTBCHHBIC BBIBOJAbLI IIPU MNEPCXOAC K MPEACIIbHBIM YCIOBHAM B
OCBaMBAaTb HOBBIC MNPCAMCTHBIC O6HaCTI/I, TCOPCTUUCCKUC IIOAXOAbl MW OKCIICPUMCHTAJIbHBIC

IIOJIy4aTb OHNTHMAJIbHBIC aJITOPUTMbL K.]'IaCCI/I(bI/IKaI_II/H/I U TNPaBUJIBHO OIICHUBATH CTCIICHb HUX

[J paboTarh HAa COBPEMEHHOM KCIIEPUMEHTAIEHOM 000pY/IOBaHHY;
[l IUIaHUPOBATh ONITUMAJIBHOE MPOBEICHNE O0YUCHUS T10 MPELEICHTaM;

O

3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs

JOCTHMKCHUA HCO6XOILI/IMBIX TCOPCTUYUCCKUX U NPUKITAAHBIX PC3YJIbTATOB.

BJIaJeTh:



[ HaBBEIKAMHU aHajau3a OOJIBIIOr0 00beMa YAaCTHUYHO IMPOTUBOPCUYMBLIX W HCIOJHBIX IMPHU3HAKOBBIX

OIMCaHMIA;

0 HaBBIKAMH CaMOCTOSITEIBHOW pPa0OTHl B JIAOOpAaTOPHH C WCIIOIb30BAaHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA;

[l KynbTypoH NOCTaHOBKH M IUIAHUPOBAHUS MOCICAOBATEIILHOCTH PEIICHHS 3a1a4 aHAIN3a JaHHBIX U
Kiaccuukanuy;

0 HaBBIKAMH TPAaMOTHOW OOpPaOOTKHM CTAaTHCTUYECKUX MHOTOMEPHBIX IaHHBIX, O(OpMIICHHUS
pEe3yabTAaTOB YHCICHHBIX PACUYETOB M UX COIOCTABICHHUS C TECOPETHUECKUMH OLIEHKAMU;

[] MpaKTUKOM UCCIETOBAHHS U PEIICHUS TEOPETUICCKUX U MPHUKIIAJIHBIX 33]1a4;

[l HaBBIKAMM aHAJIM3a peajbHbIX 3a]a4d U3 PA3IUUHBIX MPEIMETHBIX 00JacTei Ha ypOBHE OTIEIbHBIX
MIOIXOJI0B ¥ KOJUISKTHBAMH aJITOPUTMOB.

3. IlepeyeHb THNOBBIX (IPUMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. IlepedyeHb THMOBBIX KOHTPOJBHBIX 3aJaHMil, MCHOJb3yeMBIX [JIsi OIEHKH 3HaHMIi,
YMeHUil, HABbIKOB

[lpomexxyrouHast —artecranus 1o gucuuiuiiae «MeToabl aHajaM3a [JaHHBIX H
PACIO3HABAHMSA» OCyIIecTBIsICTCs B (opme nuddepeHInpoBaHHOIO 3a4yeTa M JK3aMeHa.
3ayet NpoOBOIUTCS B yCTHOU (hopme.

IlepeyeHb KOHTPOJILHBIX BONPOCOB Jisl c1auM AU depeHIIMPOBAHHOIO 3a4€Ta B
9-om cemecTpe.
1. HaiiTu MUHUMAIIBHBIN TECT /ISl TAOIUIBI OOYUCHUS:

a) 6)
0 001
0 101
1 00 0| K
1110 ! 011001
0 100 011011 K
1 00 1| K 101001

2 011000
1 10 1 11101 1K,
0 110 011101
2. Haiitn MUHUMANBHBIN IPEICTaBUTENIBHbIN HAOOP KaXI0T0 KiIacca A7l TaOJIULIbI

00y4eHUs:

a) 0)
0 11 1 11
10 0K 0 0 0] K,
1 10 0 10
1 01 1 00
1 11K, 1 1 0]K,
0 01 0 11

3. BeluncauTh Beca IPU3HAKOB X, X; (OIpenesnsemMble Yepe3 TyNUKOBbIE TECThI) TaOIHIL

3agaud 1.

4. TlpuBectu npumep TaOIHILBI 00yUeHUs ¢ OMHAPHBIMU MPU3HAKAMHU, JUIsI KOTOPOIl BeC
IpU3HaKa X, paBeH Hyio. [IpuBectr nmpuMep TaOauLbI 00y4eHUs ¢ OMHAPHBIMU
IPU3HAKaMU, JUIsl KOTOPOHM BeC MIPU3HAKA X, PAaBEH €IUHMUIIC.

5. JlnuHa MUHUMAJIBLHOTO TECTa MEHBIIIE JJIMHBl MUHUMAJIBHOTO MPEJICTABUTEIBHOTO
Habopa. BepHo 11 310 yTBepKIeHUE?

n
6. JlaHa cucrema JIMHEHHBIX ypaBHEHUH Z ! Za
j=1

My HepaBeHCTBY OyneBy nepemennyto Y; € {0,1}, a Bceii cucreme - OyineBy

iXi +b, <0,i=12,...,m. Conocraumi-

byukmuo f(y,,Y,,..,Y,) crenyomnmm odpazom. [Tycts Z(y) - moacucrema

cucteMsl Z , COCTOSIIAs U3 BCEX HEPABEHCTB, COOTBETCTBYIOLINX SMHUYHBIM
KOMITOHEHTaM Y .



_ 0, moncucrema Z(y) coBMecCTHa,
f(y)= {

1, mnoncucrema Z(Y)HecoBMECTHA.
K kakomy knaccy OyneBbix GpyHkiuii otHocutes f(y) u kak oHa cBsi3aHa ¢ 3a1a4ei
MOVCKA MAKCUMAIILHON COBMECTHOMU TMOJICUCTEMBI CUCTEMBI Z ?
7. IocTpoiite pemaroliee 1epeBo s TabIuIsl 00ydeHus a), 0) 3agauu 1).
[TocTpoiiTe pemaroiiee 1epeBo A1 TaHHBIX 3a1a4uu 12.

8. HailTu MakCcMMaJIbHYI0 COBMECTHYIO MOJICUCTEMY CUCTEMbI TUHEHHBIX

HEPaBEHCTB:

2X+3y =6 -X+y=>2
5x—2y2106 X+2y>-2
—-X+y>-5 -3X—y>6
-3x—-y=>3 2X—4y >4

a

9. IlocTpouTh HEMPOHHYIO CETh C JIMHEHHBIMHU (DYHKIUSIMH COCTOSIHUH, pa3AeIIsSIONIyIO

\
1 I (]

CJICAYIOHUC IBA KJIacca:

10. ITocTpouTh HEHPOHHYIO CETHC TMHEUHBIMU (DYHKLUSAMHU COCTOSTHUM, pa3IeIsoIyI0

CICOYIOMHUC ABa Kjacca:




11. Ha pucynke npuBeJeHbI IByMEpHbIE 00BEKThl 00yYeHHUS B CIIydae JBYX KIIAcCOB.
[IpuBecTr CUCOK JTOTMYECKUX 3aKOHOMEPHOCTEHN KJIACCOB CO CTaHJAPTHBIM KPUTEPUEM

41— ® ®© %k e
T e e %k %k
2 - % o *

T e % @ e

Ka4yecTBa.
12. Ha pucynke npuBeeHbI IByMEpHBIE 0OBEKThI 00yUSHHS B CIIydae IByX KIIacCOB.

HpI/IBeCTI/I CITMCOK JIOTHMYECKHUX BaKOHOMepHOCTeﬁ KJIaCCOB CO CTaHAAPTHBIM KPUTCPUEM

4 e e
3 - e *
2 - @ @ % %
T e % %

Ka4dycCCTBa.

13. a) [TokakuTe, 4TO PACCTOSHHE MEXY THIIEPIIOCKOCcThI0 J(X) = W'X + W, =0 1 TouKoii

X npu Hamruuy orpanundenns §(X,) =0 moxer ObITh cIENaHO PaBHBIM |g()_()|/ ||W|| yTeM

2
MHWHUMM3ALUHU H)‘( — )_(qH .

b) HOKa)KI/ITC, YTO IPOCKIUA BEKTOPA X Ha THUIICPIITIOCKOCTD 3a4aCTCs BBIPAKCHHUEM

14. PaccMoTpuTe TMHEHHYIO MAIIMHY € Pa3AeIIOLUMU

dynkmusavu g; (X) = W' X+ W, i =1,2,..., |. [TokaxwuTe, 4T0 061aCTH PENICHHS SBIISIOTCS

BBIMTYKITBIMH.
15. Tlpennoxxure 00600IIEHNE HA CITy9ail MHOTHUX KJIACCOB METO/1a MOTEHITHATBHBIX ()YHKIIHH,
BKJItOYarommero | pasaensronmx GyHKIMN; MPEII0KUTE HTEPATUBHYIO TIPOLIELYPY
KOPPEKIUU OIMIMUOOK JIJISl ONPEICICHUsS] Pa3IeNSIOMUX (QYHKIIHA.

16. PaccMOTpHUM MHOXKECTBO M3 CEMH JJBYMEPHBIX BEKTOPOB
X =(10),%, =(01),%; =(0,-1),%x; = (0,0),% =(0,2),%X; = (0,-2),%; = (—2,0) . JomycTum,
uTO nepBbIe YeThipe uMetoT MeTKy K, a npyrue tpu — metky K, . [Toctpoiite
NOJMHOMHUAIBHYIO Pa3/esIoNylo (yHKIMIO MUHUMAIBHOI CTENEeHH!.



17. IlocTpoiiTe s MHOYKECTBA BEKTOPOB IPEABIIYLIEH 3aaul THIIEPIUIOCKOCTD,
pa3lIeIAIoIyI0 MaKCUMAJIbHOE YUCIIO0 00beKTOB Ki1accoB K, ukK, .

18. HYCTB YCJIOBHBIC IINIOTHOCTH JIAA O,Z[HOMGpHOfI 3a/la4y U IBYX KJIACCOB 3aJdHbI

ER Sy
1+(x—aiJ
b
Cuawras, uro P(K,) = P(K,), nokaxute, uro P(K, | X) = P(K, | X) npu

x=(1/2)(a +a,).

Habpocaiite rpadux P(K, | X) mis cnyuas @, = 3,a, =5,b =1. Kak Bezner cebs

pacnpenenennem Komm: p(x|K;) =

P(K, | X) mpu X — —00?400?
19.Ilycte X ectb OmHapHbIii (0,1) BEeKTOp ¢ MHOTOMEPHBIM pactpeaeineHueM beprysum

P(x|68) = H@ixi 1-6)7", rue 0 =(6,,0,,..,0)" - Hen3BeCTHBII MApaMETPUIECKHiT
i=1

BCKTOp, a 9| - €CTb BEPOATHOCTH TOT'O, UTO Xi =1. HOKa)KI/ITe, 4TO OLCHKA 10 MAKCUMYMY
m

2%

i=1

20. ITycts BeIOOpOUHOE cpeanee M, U BBIOOpOYHAsi KoBapualroHHas Matpuna C, amns

HpaB,Z[OHO,Z[O6I/I$I I[J'Iﬂé C€CTb é =

3|+

oo o I
MHOX€ECTBa N BBIOOPOK X;,X,,..., X, OHPEACISIOTCS BBIPOKCHUSAMU M = —ZXK , U
N=

1 S, -
C,=——> (X —M)(% —M,)".
n-1=5

HOKa)I(I/ITe, YTO BJIIMAHUC HA OTHU BCIINYHUHBI I[O68.BJ'I€HI/I$I HOBOM BLI60pKI/I )_(n+l MOXHO

_ _ 1,
BBIPA3UTh PEKYPPEHTHBIMH (opMynamu M., =M. + —l(xn+1 —-m) u
n+

Cn+1 = nTlcn + n_]-;-l ()_(n+l - mn)()_(n+1 - mn )t :

21. Bolpaskenus u3 3a1aun 20 MO3BOJISIOT BBOANUTH ITOMPABKH U OIIEHKH KOBAPHAIIMOHHBIX
MaTpull. O,Z[HaKO HEPCIAKO MPEACTABIACT UHTCPEC 06paTHa}I KOBapuallMOHHas MaTpuia, a
ee oOpalleHre OTHUMAET MHOTO BpeMeHH. J0Ka3aB MATPUYHOE TOKIECTBO

ATRX AT

Arxx)t=at 2221
( ) 1+ X'A?X

IIOKaXXHUTE, 4TO

ot N e G = M) (% —My)' G
n+l n—l n n2 _1

+ (Xn+1 - mn)t Cr:l()_(ml - mn)

22. PaccMOTpUM MHOKECTBO M3 CEMU JIBYMEPHBIX BEKTOPOB
X' = (10), %} = (01), % = (0,-1), X} = (0,0), % = (0,2), % = (0-2), % = (~2,0).. [Tonyeru,
4TO HEepBbIe TpU UMET MeTKy K, a npyrue yersipe — MeTky K, .

a) Hapucyiite rpanuily o0iacTei pelieHuiA, OIYIEHHYIO B PE3Y/IbTaTe MPHUMEHEHUS
npaBuiia 6mmkaiiiero cocena. (OHa T0DKHA COCTOSTH U3 AEBITH OTPE3KOB MPSMBIX. )



b) Haiinure cpenune 3HadeHus BEIOOPOK M, m M, W HAPUCYHTE TPAHUILY PEILICHHUS,

COOTBETCTBYIOIIYIO Kilaccu(pukanuu X Tpu MPUCBOSHUH €My Kjlacca CPEIHEro 3HAYCHUS
Oymkaiiiieil BRIOOPKH.

23. Ilonb3ysch onpeaeneHueM MaTpHIlbl pa3dpoca MEXTy TpYyIIaMH, JaHHBIM IS CITydast
!

MHOTHX KJIACCOB: Sp = Zni (M, —m)(M, —M)", nokaxwure, 4TO
i1
S, =[(n,n,)/n](m, —m,)(m, —m,)", ecom 1 =2.

24. TlocTaHoBKa 33/1a4Ml paclo3HaBaHUs IO MpeneaeHTaM. [Ipu3HaKoBble OMUCAHUS U BHJIBI
MIPU3HAKOB. 3a7a4M KIacCH(PUKAIMKU ¢ yauTeseM (pacro3HaBaHus), Kiaccudukanuu 0e3
yuuTens (KJIacTEpHOIo aHaIN3a) U BOCCTAHOBIIEHUS PETPECCUi KaK CIEIMAIbHbIE 3a/1a4l
UHTEPIOJISILINN.

25.3amaun aHanM3a JAHHBIX W TIOMCKa 3aKOHOMepHocTeil. IIpumMepbl mpakTHYeCKHX
MIPUMEHEHHUM.

26. TynukoBbIe TECTHI K-3HAUHBIX TaOmuI 00ydeHus. CBeneHUe 3a/1aui MOUCKA TYIMHKOBBIX
TECTOB K MOWUCKY HENPHUBOIAMMBIX HOKPHITUH OuHapHOW MaTpuipbl. CyliecTBOBaHHE
TYIHUKOBBIX TECTOB.

27. InpopmManmoHHble Beca IPU3HAKOB, OCHOBAHHbIE HA BBIYMCICHUU TYIMHMKOBBIX TECTOB.
TecTOBBIN arOPUTM PACIIO3HABAHMSL.

28. AnropuTMbl pacrio3HaBaHMsl, OCHOBaHHbIE HA HAXOKIEHUU U FOJIOCOBAHUU 110 CHCTEMaM
IIPEJICTaBUTENIbHBIX HAOOPOB KJIACCOB. AJITOPUTM pacro3HaBaHus «Kopay.

29. CTOoXacTUYeCKUi  aHAJIOr  TECTOBOro  ajnroputMma. Moaugukanus — aJropurMoB
YaCTUYHOMNPEUEACHTHOCTUUISI  CIyYaeBBEUIECTBEHHO3HAYHBIX U CMEIIAHHBIX CHUCTEM
IPU3HAKOB.

30. AnropuTMBI pacrio3HaBaHUs, OCHOBaHHbIE Ha BbhIYMCICHHH OleHOK (ABO). Onopnbie
MHOX€ECTBa AJITOPUTMOB, OCHOBHBIE 3Talbl BBIYMCICHMS OLCHOK, IpPUMEphbl Mojenen
ABO.

31. D¢ dextuBHbIe (OPMYIBl BBIYMCICHHUS OLIEHOK JJISi CHCTEM OINOPHBIX MHOKECTB
(uKCHPOBaHHON MOLTHOCTH M BCEX OIMOPHBIX MHOXKECTB.

32. OnTuMu3aus MHOTOIMapaMeTPUYECKUX MOJIeNeil pacrio3HaBaHMsL.

33. PenakcaliiOHHBIN aJTOPUTM pEIICHUS] CHCTEM JHHEHHBIX HEPABEHCTB M METOIBI €ro
yckopeHus. [IpumeHeHue penakcaloHHOTO aJropuTMa JUlsl MPUOIMKEHHOTO IOHMCKa
MaKCUMaJIbHOW COBMECTHOMU MOACUCTEMBI CHCTEMBI JIMHENHBIX HEPABEHCTB.

34. KoMOMHaTOpHBINA alrOpUTM MOUCKAa MaKCHUMaJIbHOH COBMECTHOM MOJCHCTEMBI CUCTEMBI
JIMHENHBIX HEPABEHCTB.

35. IHpOpMaTUBHOCTh NPU3HAKOB M ATAJOHOB. MeTOJbl OIIEHKHM HH()OPMATHUBHOCTH B
MOJIEISIX ~ YacTMYHOM  mpeneneHTHocTH.  CraTtuctudeckue,  HHGPOPMALMOHHBIE,
IBPUCTHUECKUE KPUTEPUU UHOOPMATUBHOCTH.

36. TTouck MHPOPMATUBHBIX CHCTEM TNPU3HAKOB KaK 3ajada JUCKPETHOH ONTHMH3AIINU.
[TpubnuKeHHbI aNropuT™M MOMCKAa MHUHUMAJIbHOIO MPU3HAKOBOI'O IPOCTPAHCTBA,
OCHOBaHHBI HAa BBIUMCICHUM JIOTMYECKUX  KOPPESIUl  IPHU3HAKOB, OIIEHKE
UH(POPMATUBHOCTHU MPU3HAKOB U KJIACTEPU3ALINU.

37.Jlornyeckne 3aKOHOMEPHOCTH KiaccoB. OmpereneHuss YaCTHYHOW  JIOTUYECKOM
3aKOHOMEPHOCTH, HHTEPBAJIA JIOTHYECKOW 3aKOHOMEPHOCTH. [locTpoeHre MUHUMaNbHON
JIOTUYECKON 3aKOHOMEPHOCTH MHMHHUMAJIBHOW CII0)KHOCTH 3KBHBAJICHTHOM 3a/JlaHHOU
MUHHUMAJIBHON JIOTUYECKON 3aKOHOMEPHOCTH.

38. Jlornveckue onvcaHus KJIaccoB, MUHUMAIIbHBIC M COKPAIIEHHBIC OITUCAHMS.

39. Meroibl 00pabOTKM MHOXECTB JIOTHYECKHX 3aKOHOMEPHOCTEH KIJIacCOoB.

40. TTocTpoeHne pemaromux (QYHKIHA B MOJAEISIX TOJOCOBAHUS 10 CHCTEMaM JIOTHYECKUX
3akoHOMepHOCTeH. CriakuBaHHe pelalonmXx (YHKIUN, [TOCTPOEHHE pPEeLIarouX
GYHKIMI € MaKCUMalbHBIM «3a30pOM» MEXIy O0O0yJarolmMMH OOBEKTaMH pa3HbIX
KJIACCOB.



41. HaxoxaeHHe JJOTHYECKUX 3aKOHOMEPHOCTEN KJIaCCOB C YaCTOTHBIM KPUTEPUEM KauecTBa
KaK  pPEIIEHUE JIMHEHWHBIX 3aJad AUCKPETHOM ONTHMHU3ALMKA CO CICHUAIBHBIMU
CBOWCTBAMH MOHOTOHHOCTH MATpHIl KO3()(QHUINEHTOB OrpaHUYCHHA | IIeJIeBOU
GyHKIIHH.

42. TIoucK JTOTMYEeCKHX 3aKOHOMEPHOCTEH KIIACCOB CO CTAaHAAPTHBIM KPUTEPUEM KayecTBa.
Csenenue naHHOM 3aJa4y K CIIELIMAIBHBIM 3a/1a4aM IOMCKAa MaKCUMAJIBHBIX COBMECTHBIX
MOJICUCTEM CHUCTEM JIMHEHHBIX HEPABEHCTB IIPU JIMHEHHBIX OIPAaHUYEHUSIX OTHOCUTEIBHO
OMHApHBIX ITapaMETPOB.

43. T'eHeTHYECKHE ANTOPUTMBI MMOMCKA ONTUMAIIBHBIX pemeHui. OnepaTopbl «KpOCCOBEPY,
myTanus, oroéopa. DyHKIMH KOIMPOBAHMS/IEKOIUPOBAHUS IHOJMHOXKECTB 3TaJOHOB
KJIACCOB, (DYHKITUU OLIEHKH MPUCIIOCA0INBAEMOCTH.

44, I'eHeTUYECKHUH alNrOPUTM IIOUCKA JIOTHYECKUX 3aKOHOMEPHOCTEH KIIacCOB.

45. bunapnsle pewmatonive aepeBbs. [IpusHakoBbie npeaukarel. CyliecTBOBaHHE OMHAPHOTO
pelIaroIero aepesa Ui 3aJaHHoON oOydaromeil BbeiOOpku. IlpeacraBienue pazOueHus
JUCKPETHOTO €IMHUYHOTO KyOa B BHJE OMHApPHOTO PEIIAIOLIETO JAepeBa. AJITOPUTM
HOCTPOCHUS JOIYCTUMOI'0 pa30reHuUs.

46. IlpakTiyeckue METOAbl TIOCTPOCHUS OWHApHBIX pPEHIAIOIIUX JePEBBEB, CIIOCOOBI
o0Ope3aHus 1epeBbEB.

47. IlpaBmiio noctositHHOTO npupaleHus, reopema HoBukosa. Jloka3aTenbCTBO KOHEUHOCTH
IIPAaBWJIa IOCTOSIHHOTO MIPUPALIECHUS JUIsl IMHEIHO Pa3AeIuMBbIX KIacCOB.

48. JIuneitHple M KyCOYHO-TMHEWHBIC pa3Aessiolne MOBepXHOCTU. JInHeiiHas MammHa.
Metonbl mOCTpOSHMs JIMHEHHBIX pazlessonmx (QyHKIu (penakcalluOHHbIE METOJbI,
METO/Ibl TMHEHHOI0 MPOrpaMMUpPOBaHUs). MeTo1 KOMUTETOB.

49. MeTro1 HaMMEHBIINX KBAJIPATOB U MCEBA0OOPAIICHNS MATPHIL.

50. JIuneiinpnii quckpumuHanT Oumiepa. OnpeneneHne TMHEHHOTO AUCKpUMHUHAHTa Duiepa
1 BeluuciieHne. Ciy4an HEOJHO3HAYHOCTH PEUICHUM U BBIpOKIAeHHOCTH. [IpakTnueckue
MOJIXO/IBI 10 MPUMEHEHUIO AUCKpUMUHaHTa duiiepa B ciiydasx BbIPOKIEHHOCTH.

51. Anroputm « K -Onmmkaiiimx coceieii», ero OorpaHUYeHUS U MHTEPIPETAIIS.

52. MeTo MOTeHIUANBHBIX QYHKIUH 1 00y4eHHE alropuTMA.

53. Metoa rpynmoBoro y4era apryMeHTOB, oOOIIas cXemMa IOCTPOEHHs MPU3HAKOBOTO
IIPOCTPAHCTBA B BUJIE MOJIMHOMOB OT UCXOAHBIX IPU3HAKOB.

54. YuusepcanbHast cucremMa «PACIIOBHABAHUWE» 11 uHTENIeKTyalbHOTO aHajau3a
JAHHBIX, KJIACCU(PUKALMU U TPOrHO3MPOBAHMS: Ha3HAYEHUE, OCHOBHbBIE XapaKTEPUCTUKU
U QyHKIUH, HHTEpQeEiic.

55. OnieHKa TOYHOCTH QJITOPUTMOB pACIIO3HABaHUS IO OOydarolield BBIOOPKE B pEKUME
CKOJIB3SIIETO KOHTPOJIS.

56. Meron  omopHBIX  BeKTOpoB. CBemeHHe 3aJayll  TOCTPOCHHS  Pa3IeISIONICH
TUIEPITIOCKOCTH € MAakCUM@JIbHBIM  3a30pOM K  3aJade  KBaJApaTU4YHOIO
IIPOrPaMMHUPOBAHUS.

S57.MeTon ONOpPHBIX BEKTOPOB B CiIy4yae JIMHEWHOH Hepa3ZeluMOCTH  KJIacCOB.
Moudukaiysi OCHOBHOW ONTUMH3AIIMOHHON 3a/laud METOAa U ee CBEACHHE K 3ajaye
KBaJIpaTUYHOTO MPOTrPaMMHPOBAHHUSI.

58. MeTo 1 OMOPHBIX BEKTOPOB U CIPSAMIISIOLIEE MPU3HAKOBOE MPOCTPaHCTBO. CBA3b MeTO1a
OTIOPHBIX BEKTOPOB M METO/1a NOTEHUUATbHBIX (PYHKIINH.

IlepeyeHb KOHTPOJBHBIX BONPOCOB ISl CAAYM IK3aMeHa
B 10-om cemecTpe.

1 1 .
1. Ucnonesys ycnosusle motHocT P(X|K.)=——"——i=12 11 ogHOMEpHOH

2
b 1+(x_aij
b

3ala4i U IBYX KJIACCOB U I10JIarast alippoOpHbIC BEPOATHOCTHU PABHBIMH, ITOKAXKUTE, YTO




MHHUMaAJIbHAaA BEPOATHOCTD OIINOKHU OMpCACIISICTCA BIPAKCHHUEM

P(owubxa) = % — ictg‘%‘ .
Vs

PaCCMOTpI/ITe 9TO BBIPAKCHUEC KaK (bYHKI_II/II-O BCINYMHBI

az_a1‘.
b

Hycts p(x| K;)~N(,0°) mwis oqHOMEpHO 3a1a4u U IBYX KIIACCOB TIPU

P(K,) = P(K,) =1/2 . IlokaxuTe, 4T0 MUHUMaJIbHAs BEPOSTHOCTb OLINOKU

2
OmnpeneNseTcs BhIpakenueM P, = e ™2 du ,

o
72

I'ne a= | 1y — ,ul|/ 20 . PaccMoTpuTe HEPABEHCTBO !

2z

[Tokaxwure, yro P, cTpeMUTCs K HYIIO IpU | y — ,L11|/ o —> 0.

% _ 2 1 _ 2
J'e W'y < = g W2
4 2ma

Hycts p(X| K,)~N(#,0°1) nusn-mepHoii 3a1auu i ABYX KJIacCOB
npu P(K,) = P(K,) =1/2. IlokaxxuTe, 4TO MUHUMaJbHasl BEPOSTHOCTD OLINOKH
OIIPEIEAETCSA BEIPAKECHUEM

2
-2 g ’

P =]

Vor s,
rae a= ||/72 - ,L_tl”/ZO' Tyers 1, =0 ug, = (1, ..., 1£)" . VICTIONB3ys HEPABEHCTBO U3
3a/1a4M 2, MOKAKHUTE, YTO P, CTPEMUTCS K HYJIIO IIPU N —> o . BEIpa3uTe cMBICH 3TOT0
pe3yJsbTara CJIOBaMH.

ITycTh KOMIOHEHTHI BeKTOpa X = (X, X, ..., X, )" TepHapssI (1, 0w -1) ¢
BepositHOCTsIMH Py = Pr(x; =1 K;), q;; = Pr(x, =0 K;), r; = Pr(x, = -1| K,), npuuem
KOMIIOHEHTBI X; CTaTHCTMYECKU HE3aBUCUMBI s Beex X u K.

HOKa)KI/ITC, YTO MOKHO IMOJTYYUTH PCIIArOIICE IMPaBUJIo C MHHUMAaJIbHON BEPOATHOCTBIO

OLIMOKH, UCTIONIB3Ysl Pa3IENAoIue GyHKIMU J; (X) , mpencrasnsronre coboi
KBaJIpaTU4HbIe (YHKIIMU KOMIIOHEHT X; .

Ecnu muox)ecTBO BekTopoB X ={X,X,,..., X, } pasnmeneno Ha | rpynn K, K,,...,K, , To

cpeanee M, ans K, He ompenenexo, ecan K; mycroe. B 3ToM ciiyuae cymma KBaJpaToB

2
OIIMOOK COACPIKUT TOJIbKO HEIMYCTBIC ITOJAMHOXKCCTBA ‘]e = Z Z”X - mi ” . C‘-II/ITaH,

HenycroeXeK;
I<I

yro M > |, mokaxure, 4TO B pazesieHUN, MUHUMU3UPYIOLIEM J, , HET MyCThIX
IMOJIMHOYKECTB.

PaccmoTpum nepapxudeckyro mporenypy rpynimupoBKH, B KOTOPOM TPYIIIBI
00BEAMHSIFOTCS TaK, YTOOBI MPUBECTH K HAUMEHBIIEMY YBETMYCHUIO CYMMBI KBaJ[paTOB
omnOoK Ha kaxaoM mare. Ecnu rpynna K, cogepkutn, o0bEKTOB CO CpeAHUM M.,



10.

11

12

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

IMOKAXXHUTEC, YTO HAUMCHBIICC YBCIIMUCHUC ITOJIYUACTCA OT CIIUAHUA ABYX I'PYIII, JJIA

ninj H

ni+nj

2
m — mJH MHHUMAJIbHA.

KOTOPBIX :

IToctpoiite u cpaBHUTE pe3yabTaThl HEPAPXUUECKOM Ki1acTepu3anuu Ha 4, 3, 2 kinacrepa
JUIS1 BBIOOPKU M3 5 0OBEKTOB , OMTUCHIBAEMBIX €AMHCTBEHHBIM ITPU3HAKOM
X =0,X,=1X%X,=3,X, =4,X, =7 , ¥ CIeAYIOIUX MEpPax pacCTOSHHUS:
d. (K,K)= min [X-X],
min ( : J) ieKi,i‘eKj| |
Ao (Ki K;) = max |x—x]

XeK; X eK;

(K, K;) =|m, —m;|.

dmean

Pemmre 3anauy nuepapxuueckoil rpynnupoBKy (IpU yKa3aHHBIX B 3aja4e 7 Mepax
paccTosiHUs) Ha JIBa KJlacTepa /Ui BBIOOPKUOIHOMEPHBIX OOBEKTOB!

X, =0,X,=05x,=0.7,X, =1 x, =1.1,x, =1.5.

[IpuBenuTe mpuMep COBMANAOIMIMX PA3MbITOM M KOHTPACTHOM MaTpPUIL] OLICHOK.
I[Tokasats, 4o Mepa koHueHTpauun kiacrepusanun K ={K, K,,...K }umeer Bug

1 |
Z,(K)= oy Z n’
i=1

. ITokasats, 4o Mepa koHueHnTpauun kiacrepusaunn K ={K , K,,...K, } umeer Bun

Z—l (K) = :Il-

|
. [oka3zaTb, 4TO KpUTEPUIl KIIacTepU3aUK J; = z z (Xx—-m)'S;(Xx—m) (re S; -

i=1 XeK;
O6H_[a§1 MaTpuna paCCGfIHI/IH) HWHBApUAHTCH K HCBBIPOKIACHHBIM JIMHEHHBIM
HpeO6pa3OBaHI/I${M JAaHHBbIX.

HeiipocereBble anropuTmbl pacno3HaBaHusi. OOmuMe MOHATUSA. AKTHBAaLMOHHBIE
GyHKIIMH. ATTOpUTM 0OpPaTHOT'O PACTIPOCTPAHEHMSI OIIMOKH.

MybTUIIIMKATHBHBIE HEMPOHHBIE CETU U X 00yYEHHE.

Teopema Konmoroposa.

ROC-anamu3 u AUC- onTuMalibHble KJIACCH(PHUKATOPBI.

baiiecoBckoe pemaromiee  mpaBwio.  baiiecoBckuit  puck. Knaccudukanus ¢
MHUHHMAaJIbHBIM YPOBHEM OIIHOOK.

Knaccudukaropsl CMUHUMaNbHON OMIMOKOM, pasfenstomue (yHKIUH U TOBEPXHOCTH
peLICHU.

BepositHocTH o100k, ciiydail HopManbHOU IUIOTHOCTU. bailecoBckuil kinaccugukarop ¢
MUHHMAaJIbHOHN OMIMOKOM A1 HOPMAJIbHO pacHpeeIeHHbBIX KIacCOB.

OyHKIMS pocTa, €MKOCTh MHOXecTBa (PyHKUMHA. PaBHOMEpHas CXOOUMOCTb YacTOT
OLIMOOK K BEPOSTHOCTAM P KOHEYHOM UucIie GyHKIUH.

PaBHOMEpHas CcXOIUMOCTh YAacTOT OLIMOOK K BEPOSATHOCTAM OHIMOOK MPH KOHEYHOU
€MKOCTH MHOXKECTBa (PYHKLIHUH.

[IpuMmepsl MozeNeN paciio3HaBaHUSI OTPAHUYEHHOW U HEOTPAHUYEHHON EMKOCTH.
CraHmapTHBI pacmoO3HAIOMIUKA  aITOPUTM, PACHO3HAIOIINK OmepaTop, pelIaroIiee
npaBuio. OCHOBHbIE TOHATUS M ONpENENeHUs anredpanvyeckoro IMojaxoja B
pacro3HaBaHUU.



24. KoppeKTHOCTb U MOJIHOTA MoJieNielt pacrio3HaBanus. [IpencraBieHnue anropuTMoB B BUJIE
OIEPATOPHBIX MOJIMHOMOB. CyIlleCTBOBAHUE KOPPEKTHBIX aJITOPUTMOB.

25. MeTo/1p TOMCKA KOPPEKTHBIX U KBa3UKOPPEKTHBIXAITOPUTMOB.

26. Onepanuuu HaJl PaCHO3HAOLUIMMHU aIropuT™MaMu. Jlornueckue KoppekTopbl, KOPPEKTOP 110
OOJIBIIMHCTBY, 0alieCOBCKUI U IOTEHIIMATBHBIA KOPPEKTOPHI allTOPUTMOB.

27. DBpUCTUYECKUE KOPPEKTOpbl HAJ paclO3HAIOIMMHU aIrOpUTMaMu (KOMHUTETHBIE,
00J1aCTH KOMIIETEHLIMH, ITa0IOHBI IPUHATHS PEIICHUN, TMHAMHYECKUI METO.T)

28. 3ajaya kjgacTepHOro aHanusa. Mepsl nogoous. @yHKIMKU KPUTEPUEB AJIS TPYIIIUPOBKHU:
KPUTEPHiA CyMMBI KBaIpaTOB OIINOOK, POJACTBEHHBIE KPUTECPUU MUHUMYMA IUCIICPCHH.

29. Matpuuel U KpuTepuu paccessHusa. Kpurepuu kiiactepusaliy, OCHOBaHHbIE HA MAaTpULIaX
paccesiHusL.

30. OBpucTuueckue anroputmsl (Metoz K -cpeanux, ¢popensb, MeTos K -3TajloHOB, alrOpUTM
B3aMMHOI'O IIOTJIOLICHMUS).

31.3agaua kiIacTepu3alMM B CTATHCTUYECKOM INOcTaHOBKe. BoccraHOoBieHHE IUIOTHOCTEH
KOMIIOHEHT 110 IIJIOTHOCTU CMECH.

32. UtepaTuBHas ONTUMU3ALMSA B KIACTEPHOM aHajau3e. MUHUMM3ALMS KPUTEPUS CYMMBI
KBaJIpaToB OIINOOK.

33. JlucnepcuoHHbIH KpUTEpUil U pa3iMyHBIX Becax OOBEKTOB OOy4YeHMs, MUHUMH3ALMS
KPUTEPHSL.

34. Uepapxuueckass TIpyNIHUPOBKA, JI€HAPOTPaMMBI,  arjloMepaTUBHblE U JeJUMbIe
npoienypsl. Anroputmsl "onuxkanmmit cocen'”, "nanpHUi cocen', KOMIPOMUCCHI.

35. Ilomarosas ONTUMAJIbHAs uepapxudecKkas IpYIIUPOBKA. MHoromepHoe
MacITabupoBaHHE.

36. Pemenue 3aaun KiacTepru3aluy Kak MOMCK MUHUMAJIbHBIX TOKPBITHH.

37. HeiipoceteBbie cxembl camoobOydenusi. Cerm Koxonena m Xomnduibpaa, aliropuUTMEI
oOyuenus X»60a, ceTu BCTPEUHOTO PACIPOCTPaAHEHUS.

38. Kpurepuu kadecTBa KJIacTepu3aliiii, OCHOBAaHHbBIC HA OI[CHKE YCTOMYNBOCTH PEIICHUH.

39. Meronbl BBIYMCICHHUS KPUTEpHUEB KauecTBa NPU MUHUMM3ALUU JUCIIEPCHOHHOTO
KpUTEpHsl, B HEpapXHUECKOW TPYNIUPOBKE M B AIrOpuTMEe « K- BHYTPUIPYIOBBIX
CPEIHUXY.

40. Meron HeUeTKUX K - BHYTPUTPYIIIOBBIX CPETHUX.

41. Knacrepusanusi MHOXKECTB JIOTHYECKUX 3aKOHOMEPHOCTEH KIJIaCCOB.

42. Mepsl KOHIIGHTpAllMW, CpENHssA Mepa BHYTPHKIACCOBOTO paccesHus. Kpurtepuu
KJIacTEepU3alliu IpU HEU3BECTHOM YMCIIe KiacTepoB. Pemenue 3a1au kiactepusaluy npu
HEU3BECTHOM YHCIIE KJIACTEPOB.

43. Knacrepusanusi KOJJIEKTUBAMHM alroputMoB. KOMHUTETHBI CHHTE3 KOJUIEKTHBHBIX
peLeHui.

44, Pa3MbITble M KOHTpPAacTHbIE MaTpHUIlbl OLEHOK. Kpurepunm kadecTBa KOJUIEKTUBHBIX
peLeHui.

45, DKBUBAJICHTHOCTh 33J]ad MaKCUMM3allMd PACCTOSHUS XOMMHUHIAa OT MAaTpPHUIbl OLIEHOK
KOJIJICKTHBHOTO PEIICHHS JI0 CPETHEH Pa3MBITONH MaTPUII 1 MUHIUMHU3AIUN PACCTOSHHS
XOMMUHTa OT  MAaTpHIbl OLEHOK KOJUIEKTUBHOIO pEIIeHUs J0 MHOXECTBa BCeX
KOHTPACTHBIX MATPHIL.

46. KoMUTeTHBII CHHTE3 ONTHMAaJbHBIX KOJUIEKTHBHBIX pEIICHUI 3alaud KJIacTEepPHOTO
aHaM3a. DBPUCTHYECKUE METOBI HAXOXKJICHHUS ONTUMAIBHBIX KOJUIEKTUBHBIX PEIICHUHA
3a[a4 KJIacTEpPHOro aHanu3a. Buzeo - norundeckuii METO KJIacTepH3aliH.

47.3anaun pacno3HaBaHUS M KJIacTEpPU3alMU MPU HEMOJHOTE JaHHBIX. MeETOoJbl pelieHus
3aJa4 KjIaccu(UKaIUN HEMOJIHBIX JaHHBIX.

48. AlrOpUTMBI BOCCTAHOBJICHHSI HEW3BECTHBIX 3HAYCHHWU MPHU3HAKOB, OCHOBaHHBIC Ha
JIOKaJIbHOM O0Y4YE€HUH, ONTUMHU3ALUN U TPUMEHEHUN METO/I0B PAaCIIO3HABAHMUSL.

49, 3aaun ¥ METOJIbI BOCCTAHOBJICHUS PETPECCHIA, TapaMETPUIECKHAE U HeTlapaMeTPHUIECKHE
NOJX0/1bl (JIMHEHHAsI, NOJTMHOMHAIbHAS, SAEPHOE CTIIAXHBAHUE).



50. Haxoxnenue KYCOYHO-JIMHEWHBIX perpeccuii Ha 6aze JMHAMHYECKOT O
IIPOrPaMMUPOBAHUS U MOJIEJIEH PACIIO3HABAHHUS.

51. Jloructruueckas perpeccus 1 ee HaxoKJICHHE.

52. BoccraHoBieHHe (YHKIMOHAIBHBIX 3aBUCUMOCTEN IO MPELEAECHTaM C UCIOJIb30BaHUEM
MOJIEJIEN PACIIO3HABAHMSL.

53. bailecoBCckoe BOCCTAHOBJICHHME, KaK IIOCTPOCHME KOJUIEKTMBHBIX pEIICHUN 3aj1ad
pacriozHaBanusa. KoppeKTHOCTh 0alieCOBCKOT0 ajaropuTMa BOCCTAHOBJICHUS 3aBUCHMOCTH
1py 6a30BbIX KOPPEKTHBIX aJITOPUTMAX PaclO3HABaHUS.

54. JIuHelHbIii KOPPEKTOp M €ro KOPPEKTHOCTh HpU 0a30BBIX KOPPEKTHBIX AITOPHTMax
pacro3HaBaHHUs.

55. BoccTaHoBieHne  KyCOYHO-TIOCTOSHHBIX ~ (yHKUMH 1o  mpereneHraMm.  [lomck
ONTHMAJILHOTO YHUCJIa KOMIIOHEHT.

56. DddexTuBHOE TIEPEOOYUCHHE B PEKUME CKOJB3SIIEr0 KOHTPOJISI B MOJICTH BBIYHCICHUS
OLIEHOK JUIsl CMEXXHOM 10 0Oyuaroiel BBIOOpKe 3a/1a4M paclio3HaBaHMUs.

57. BoccTaHOBIEHHWE  KYCOYHO-TMHEHHBIX (YHKIMA B  €BKIMIOBOM IIPOCTPAHCTBE,
OCHOBaHHOE€ Ha OOBEIUHEHWH METOJa HAMMEHBIIMX KBaJgpaToB, JIUHAMHYECKOIO
IPOrpPaMMUPOBAHUS U MOJIENIH pacliO3HABaHUSL.

[Tpumeps! 6uteToB

buier Nel

1. MynbTUIITMKATUBHBIE HEUPOHHBIE CETU U UX 00yUYeHHeE.

2. BocctaHoBieHHE KYCOUHO-TIOCTOSIHHBIX (DYHKIIMIN IO Mpelie/IeHTaM.

buner Ne2

1. Teopema Konmoroposa.

2. baiiecoBckoe BOCCTaHOBIICHHUE, KaK TTOCTPOCHNE KOJJICKTUBHBIX PEIICHUH 3a1a4

pacrio3HaBaHusl.

4. Kputepuu oueHUBaHUs

Onenka «OTINYHO (10)» BBICTABJISIETCS CTYJEHTY, MIOKa3aBILIEMY
BCECTOPOHHME,CCTEMAaTU3UPOBaHHbIE, ITTyOOKHe 3HaHUA Y4eOHON MpOrpaMMbl AUCHUIUIMHBI U
YMEHUEYBEPEHHO TPUMEHSTh WX Ha MPAKTHKE MPH PEIIeHUH KOHKPETHBIX 3a/ad, CBOOOTHOE
UIPaBUIbHOE 000CHOBAHHE MPUHATHIX PEILICHHIA;

Ouenka «oTau4HO (9)» BBICTABISIETCS CTYACHTY, IMOKAa3aBLIEMY CHCTEMAaTH3HMPOBAHHbBIC,
r1yOoKHe 3HaHUS y4eOHON MporpaMMbl JUCIUIUIMHBI 1 YMEHUETIPUMEHITh UX Ha MPaKTUKE TpU
pelIeHNH KOHKPETHBIX 33]1a4, CBOOOIHOE UITPaBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHUH;

Omnenka «oTH4YHO (8)» BBICTABIACTCS CTYICHTY, IMOKA3aBIIEMY CHCTEMAaTH3HMpPOBaHHEIC,
3HaHUA Y4eOHOU MmporpaMMbl AUCUUILIMHBI 1 YMEHUETTPUMEHSITh UX Ha MPaKTHUKE MPU PEeIIeHUN
KOHKPETHBIX 3a]1a4, IPaBUIbHOE 000CHOBAaHHE MPUHATHIX PEIICHU;

OI_ICHKa «XO0pOo1Io (7)» BBICTABJISICTCA CTYACHTY, C€CJIIM OH TBCPAO 3HACT MaATCpUAJl,
TpaMOTHO U MOCYIICCTBY H3JIara€t €ro, yMmMmecT IMPUMCHATH IOJYUCHHBIC 3HAHWA HA IMPAKTHKE,
HOJOIMYCKACT B OTBCTC UJIK B PCHICHUH 3a/1a4 HCKOTOPBIC HCTOYHOCTH,



Onenka «xopomo (6)» BBICTABISETCS CTYICHTY, €CIH OH TBEpAO 3HACT MaTepHal,
IPaMOTHO M3JIaraeT €ro, yMeeT NPUMEHATh MOJIyYCHHbIC 3HAHMs HA MPaKTHKE, HOJOIYCKAeT B
OTBETE WM B PEIICHUH 3a]]a4 HEKOTOPbIE HETOYHOCTH;

Ouenka «xopomo (5)» BBICTaBISICTCS CTYICHTY, €CIIM OH 3HAeT MaTepuas, TPaMOTHO
U3JaraeT ero, yMeer NpUMEHSTh 0Jy4eHHbIE 3HaHUS Ha IPAKTUKE, HOAOIYCKAeT B OTBETE WJIU B
pEIIEHNH 3a]]a4 HEKOTOPbIE HETOYHOCTH;

OuneHka  «yJOBJIETBOPUTENbHO  (4)»  BBICTABISAETCS  CTYIEHTY,  IIOKa3aBIIEMY
(bparMeHTapHbIA,pa3pO3HEHHbIN XapakTep 3HaHUM, HEJOCTATOYHO MpaBUIbHbIE (HOPMYIHUPOBKU
0a30BBIXIOHATUN,  HAapyLIEHUs  JIOTUYECKOW  IOCIEAOBAaTENbHOCTH B H3JI0KEHUU
IporpaMMHOroMarepuana, HO IpH 3TOM OH BIJIAJECET OCHOBHBIMHM paziesiaMu ydeOHOU
POTPaMMBI,HEOOXOAMMBIMU JUISl AajbHEHIIEr0 OOy4YeHHS M MOXET NMPUMEHSTH MOJTy4eHHBIC
3HaHUs 1000paslly B CTAaHIAPTHOW CUTYallUH;

OueHka  «ymoBieTBOpuTenbHO  (3)»  BBICTAaBISCTCS ~ CTYACHTY,  [OKa3aBIIEMY
(dparMeHTapHBIi ~ XapakTep  3HAHWH,  HEAOCTATOYHO  NpPaBUIbHBIE  (HOPMYITHUPOBKU
0a30BBIXIIOHATUI, HO HpPU HTOM OH BIAJAECET OCHOBHBIMHM  pa3jienaMu  ydeOHOU
IPOTPaMMBI,HEOOXOAMMBIMU JUTSI AaJbHEWIIEr0o OOYYeHHsS M MOXKET NPUMEHSTH IOJTy4eHHbIE
3HaHU 1000pa3lly B CTAaHJIAPTHOW CUTYallUH;

OneHka «HEyJIOBIETBOPUTEIbHO (2)» BBICTABISETCA CTYIEHTY, KOTOpBIH HE 3HaeT
00JbIIEH YaCTUOCHOBHOI'O COJIEP KAHUS yUEeOHOM MporpamMmbl IMCHUIUIMHBI, JOMYCKAeT IpyoObie
omMOKK  B(OPMYIUPOBKAX  OCHOBHBIX  MOHATMH  JMCUMIUIMHBI W HE  yYMEeT
HCII0JIb30BaThII0JIyUEHHBIE 3HAHUSI IIPH PELIEHUH TUIIOBBIX MPAKTUYECKUX 3a]1a4.

OmeHka «HeyJnoBIeTBOPUTENbHO (1)» BBICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET
OCHOBHOT'O COJIEp)KaHUsl Y4eOHOH MporpaMMbl JAUCHUIUIMHBI, JOMYyCKAaeT TIpyOble OIIMOKU
B(OpMyYIMpPOBKAaX OCHOBHBIX MOHATHH IJUCHMIUIMHBI U HE YMEET HCIO0JIb30BATHIIOIYUYEHHBIE
3HAHMS [IPU PELIEHUH TUIIOBBIX MPAKTUYECKUX 3a]1a4.

5. Meroauyeckue MaTepHajbl, ONpeae/silOINe MNPOUEeAyPbl OLEHUBAHUS 3HAHMIA,
YMEHUIi1, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH

Bo Bpems mnpoBeneHuss 3auera M 3K3aMeHa OOyd4aroludecsi MOTYT IOJIb30BaThCs
IporpaMMoOM  IUCLMIUIMHBEI, VIHTEpHETOM, CIpPaBOYHOM JIUTEPATypOH, BBIYMCIHUTEIBHON
TEXHUKOMU.

3a4er U dK3aMeH MMPOBOAATCA MYTEM OpPraHv3alu CIICHUAJIbHOI'0 Orpoca, MpoBOANMOTIO B
yCcTHOH (opme.



