MuHHCTEPCTBO HAYKH U BbIciero oopasosanus Poccuiickoit @exepanun
DejiepabHOE TOCYIapCTBEHHOE O0KETHOE 00pa30BaTENIbHOE YUPEIKICHHE
BBICIIIET0 00pa3oBaHUs
«BaamMupceknii rocyapcTBeHHbII YHHBEPCUTET
nmenn Asekcanapa I'puropsesuua u Hukoaast I'puropsesuya CrosieToBbIix»
(Baly)

WMucTuTYT MHGOPMAIIMOHHBIX TEXHOJIOTUN U PaJIMODJIEKTPOHUKI

Weturyr
Jvperaa i
<~ TexHonoruii

PABOYASA TPOTPAMMA JUCHUIIJINHBI
«MHTEIIIeKTyaabHbIE TEXHOIOTUN»

HAIpaBJieHHe MOATOTOBKH / CTIENHAJBHOCTH
09.04.04 «IIporpaMMHast UHKCHEPHUS

HANPAaBJIECHHOCTH (MPO(QUIb) MOATOTOBKH
PazpaboTka nporpaMMHO-UH(POPMAITUOHHBIX CUCTEM

r. Bmagumup
2021



1. IEJU OCBOEHUA JUCHUIIJIMHBI

Heﬂb OCBOCHUA JUCHUITJINHBI ((I/IHTGHHCKTyaHBHBIe TEXHOJIOTHU» OaThb cucTeMaTU4eCKUi 0630p
CYIIECTBYIOIINX HWHTEIUICKTYaIbHBIX METOMOB O00pPaOOTKH HHGPOPMAIMH, MaTEeMaTHYCCKHUX
METOJIOB aHaJIN3a U300paKCHHIA U paclio3HaBaHUs 00pa30B.
3agayn: MOJyYeHUE IIEJOCTHOW KapTHHBI MPOOJEMbl Paclo3HaBaHHsS OOpa30B, 3HAKOMCTBO C
MAaTCMAaTUYCCKUMU ITOCTAHOBKAMMU 3a/ia4d paCIIO3HABAHUA U BLIpa6OTKa IMPAKTUYCCKUX HABBIKOB
pabOThI C AITOPUTMAMH PACIIO3HABAHMSI.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

I[I/ICHI/IHJ'H/IHa «HHTGJ’IJ’IGKTY&J’IBHHG TEXHOJOTHH» OTHOCHTCA K 00S3aTeIbHOM YacTu yqe6Horo

Ij1a”Ha.

3. IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JUCHUIIVIMHE

[Inanupyemble pe3yiabTaTbl OOyuY€HHUs [0 JAUCLHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMbBIMHU
pesyapratamu ocBoeHust OIIOI1

dopMupyemble
KOMIIETEHIIUHA

(xon, conmepxanue
KOMITETEHITHH )

[Tnanupyemsie pe3yabTaThl 00y4YEeHHUs 110 TUCLUIUIMHE, B
COOTBETCTBHHM C HHAMKATOPOM JOCTH)KEHHSI KOMIETCHINU

HNupukatop noCcTHXEHUS
KOMIIETEHLINU
(x00, codepoicanue unoukamopa

PesynbTarel 00y4yeHus 1o
JUCLUTITAHE

HaumenoBanue
OIIEHOYHOTO CPE/ICTBA

OIIK-2. Criocoben
pa3pabartbIBaTh
OpUTHHAJBHBIC

AITOPUTMBI U
MpOrpaMMHEIE
CpeJlCTBa, B TOM
Yyucie ¢
HCITOJIb30BAaHUEM
COBPEMEHHBIX
WHTEJIEKTYalbHBIX
TEXHOJIOTHH, IS
penreHus
po¢heCCHOHATHHBIX
3aja

OIIK-2.1. 3HaTh: COBpEMEHHbBIE
HHPOPMAMOHHO-
KOMMYHHUKAIIHOHHEIC U
WHTEJUICKTyaJ bHbIC TEXHOJIOTHH,
MHCTPYMEHTAIbHBIE CPEIbI,
MPOTPaMMHO-TEXHUYECKHE
wiaTopMBbl JUIs peIIeHNs
npodeccnonanpubix 3a1a4. OIMK-
2.2. YMeTb: 000CHOBBIBATH BEIOOD
COBPEMEHHBIX HH()OpPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX 1
WHTEJUICKTYaJIbHBIX TEXHOJIOTHH,
pa3pabaTbIBaTh OpUTHHAIEHBIC
MPOTPaMMHBIE CPEACTBA JIIs
pemeHus mpogecCHOHATBHBIX
3agau. OIIK-2.3. IMeTs HaBBIKH:
pa3paboOTKN OPUTHHATBHBIX
MPOTPAaMMHBIX CPEJICTB, B TOM
YHCIIe C UCTIOIB30BaHUEM
COBPEMEHHBIX HH(OpMALMOHHO-
KOMMYHHUKAIMOHHBIX U
MHTEJUIEKTYaIbHbIX TEXHOJIOTHH,
JUISL petieHnst MpohecCHOHAIIBHBIX|
3aj1a4.

3HaeT: COBPEMEHHBIC
HHPOPMALTMOHHO-
KOMMYHHKALMOHHBIE U
MHTEJUICKTyaIbHbIe
TEXHOJIOTUH,
MHCTPYMEHTAJIbHBIE CPELBI,
IIPOrPaMMHO-TEXHUYECKUE
aTopMBbl IS peleHns
podeccHOHAIBHBIX 3a7a4.
YMeeT 000CHOBBIBATH BEIOOD
COBPEMEHHBIX
HHPOPMALMOHHO-
KOMMYHUKALMOHHBIX H
MHTEJUICKTyaJIbHBIX
TEXHOJIOTHi, pa3padaThIBaTh
OpHTHHAJbHBIC
MPOTrpaMMHBIE CPEJCTBA IS
peueHus
npodeccHOHAIBHBIX 3a7a4.
Biageer: HaBbIKaMu
pa3pabOTKU OPUTHHAIBHBIX
NIPOTPaMMHBIX CPEJIICTB, B
TOM YHCIIE C
UCIIOJIb30BaHUEM
COBPEMEHHBIX
nHpopMannoHHo-
KOMMYHUKALMOHHBIX H
HMHTCJJICKTYaJIbHBIX
TeXHOJ’IOFHﬁ, JUIA pEeIICHUA
podecCHOHATBHBIX 3a7a4.

TecToBEIE BOIPOCHI,
[IpakTuko-
OpPHEHTHPOBAHHBIC 3aJaHUS

Tpya0eMKOCTh TUCIUTLTIHBI COCTABISIET / 3a4€THBIX eUHHUII, 252 aca

4. OBBEM U CTPYKTYPA JUCIHUIIJINHBI




TeMaTnyeckuii mjaaH
(¢popma o0yueHust — ouHas

KonTakTHas pabota

oOyJaromxcs
C eJarorn4ecKuM s
o abOTHUKOM 8 DopMmeI
= 8, TEKYIErO
o § g oz S 3 KOHTPOIsA
Ne HawmmenoBaHue Tem n/unm pa3ienos/TeM 3 B = é g = yCIIEBAEMOCTH,
0/ JIACITUTUTIHBI 5 = = 3| & |3 § & (opma
ol 3 = |3 g ] & | mpomexyTouHO
Y = 5 = 24 2 aTTecTalluu
T 9 5] 2 (=9 g
= |2 [«F 2 (no cemecmpam)
E| g § § O
AR
= ©
1 Beenenue. 1 |12 2 2 8
2 JleTepMUHUCTCKUI MOJIXO/T B teopun | 1 | 3-4
pacrno3HaBaHus 00pa3oB 2 2 8
3 MartemaTrdecKkas ITOCTaHOBKA 3amaq | 1 | 5-6 5 5 g PeifTHHI-KOHTPOTB
pacro3HaBaHUs. Nel
4 Knaccupukarmmms ¢ momompio  permatonmx | 1 7-8
(GyHKIAH. 2 2 8
5 MeTo/ ri1aBHBIX KOMITOHEHT. 1 9- 5 2 8
10
6 Knaccudukanms ¢ momoumipto  ¢ynkmmid | 1 | 11- 5 2 g PeiiTHHT -KOHTPOIB
PaCCTOSHHS. 12 No2
7 AnropuTMbel  Kilactepuzauuu  (BektopHoro | 1 | 13-
KBAaHTOBAHUS). 14 2 2 8
8 Anroputm FOREL 1 | 15- 2 2 8
16
9 MarmmHa (MEeTOJT) OMOPHBIX BEKTOPOB 1 | 17- 5 2 8 PefiTuHT-KOHTPOIH
18 Ne3
Bcero 3a 1 cemectp: 18 18 72 3auer
10 HeiiponHsle ceTr 1 po6IeMBbl paciO3HABAHHA 2 |12
11 Wneonorus HeWponHPOPMATHKH 2 |34
12 OCHOBHBIE ANTOPUTMBI O0yueHHs HeHpoHHBIX | 2 | 5-6 ) ) 8 PeiiTHHI-KOHTPOIb
cereit Nel
13 CTaTUCTUYECKAN TMOXOJ B Teopuu | 2 7-8
pacro3HaBaHUs 00pa3oB 2 2 8
14 BaitecoBckuii KiraccupukraTop 2 |9
10 2 2 8
15 MuHMMaKCHBIN KPUTEPHH KITacCH(PHUKAINT 2 | 11- ) 5 8 PeifTHHT-KOHTPOJIb
12 Ne2
16 Kpurepuu Kiaccudukanuu B cirydae | 2 | 13-
HOPMAJIFHOTO pACTpesieleHnuss  MPHU3HAKOB B 14 2 2 8
Ka)IOM KJiacce
17 Krnaccudukanms B cinywae MHOromepHoro | 2 | 15-
HOPMAJIFHOTO paclpefeNieHus] TPHU3HAKOB B 16 2 2 8
KJaccax
18 CraTucTuueckoe OlIECHHWBaHHWE BEPOSTHOCTHBIX | 2 | 17- ) ) 8 PeiiTHHI-KOHTPOIb
XapaKTepUCTHK 18 Ne3
Bcero 3a 2 cemectp: 18 18 72 Ok3amen (36)
Hanwmuune B auctummuae KIT/KP
Hroro mo aucuuiiinHe 36 36 144 3auer, DK3aMeH
(36)




Conep:kanue JeKIIMOHHBIX 3AHATHI 10 JUCHMILIHHE

Tema 1.

Brenenue.

CozeprxaHue TeMbl

Llenp ¥ 3amauu AMCHUIUIMHBI- M3yYEHHUE MPEACTABICHUS OO0pa30B M OCHOBHBIX IOIXOJOB K
MaIlIMHHOMY pacrno3HaBaHuio. [IpuiaoxeHuss METOJOB pacro3HaBaHHs 0O0pa30B: MalIMHHOE
3peHHe, paclio3HaBaHUE PYKOMUCHBIX CUMBOJIOB, PACIIO3HABAHUE PEUH.

Paznen 1. JleTepMHUHUCTCKUIM MTOAXO0/] B TEOPUU pacio3HaBaHMs 00pa30B

Tema 2

[Tpenmer pacnio3HaBaHus 00Opa3oB.

ConeprxaHue TeMbl

OcHOBHBIC 3a/laud TEOPHUH pPACHO3HaBaHUS 00pa3oB. THIMBI XapakTepUCTUK 00pa3oB. TwuIlbl
CHCTEM paclo3HaBaHusl.

Tema 3

Marematuueckasi TOCTAaHOBKA 33]1a4 pacliO3HaBAHUS.

ConeprkaHue TeMbI

Maremarnueckas oCTaHOBKA 3aJ1a4 pacro3HaBaHusl. Pacrio3naBaHre Kak HEKOpPEKTHAs 3a/1a4ya

Tema 4

Knaccudukanus ¢ TOMOIIbIO peraromux GyHKIIHMA.

ConeprxaHue TeMbl

[Tonsitue pematormux ¢ynkumii. Jlunernsie pematomue GpyHkuuu (JIP®)... OO0mmii moxxon x
HAXOXKJIEHUIO TUHEHHBIX pemaromux ¢yHkiuid. AnroputMm Xo-Kambsana. 3anada mOHUKEHUS
Pa3MEpHOCTH.

Tema 5

Meron rinaBHbIX KOMIIOHEHT

ConeprxaHue TeMbl

Meton riaBHBIX KOMIIOHEHT. KOpPpEISILIMOHHBIM MOAXOX B METOJE IJIaBHBIX KOMIIOHEHT.
Anrebpandeckuii MoAX0/ B METO/IE TJIAaBHBIX KOMIIOHEHT. JINHENHHbIN AUCKpUMUHAHT Duiepa.

Tema 6

Knaccudukanus ¢ moMompio QyHKINUNA pacCTOSHUS.

ConeprxaHue TeMbl

Crnoco0bl cTanmapTuzanuu mpusHakoB. CrocoObl M3MEpEeHHUs] PAaCCTOSHUN MEXIy BEKTOpaMu
npu3HaKoB. CIIOCOOBI ONPEICTICHHS PACCTOSHIS MEX Ty BEKTOPOM-00pa3oM U KIacCOM.

Tema 7

AJNTOPUTMBI KJIaCTepU3alluH (BEKTOPHOT'O KBAHTOBAHUS).

ConeprxaHue TeMbI

[TocranoBka 3amaun Kiacrepusanuu. Anroput™m k-BHyrpurpynmoBbix cpeanux (k-means).
ANTOPUTMBI PAacCTaHOBKH LIEHTPOB KJacTepoB. AJITOPUTM MPOCTEHIell pacCTaHOBKU IIEHTPOB
KJIaCTEPOB.

Tema 8

Anroputm FOREL

Conep:xaHue TeMbl

Anroputm FOREL. VY nanenue knacrepo. Paznenenue kiactepos.



Tema 9

Marmna (MEeTO/T) OTIOPHBIX BEKTOPOB

Conep:xaHue TeMbI

MarmuHa (MeTo/) OMOPHBIX BEKTOPOB. JIMHEWHO pa3aenuMbli cirydaid. JINHEHHO Hepa3aeTuMbIid
CIIy4ai.

Pazpnen 2.

Tema 10

Heiiponnsie cet 1 mpoOi1eMbl pacrio3HaBaHUS

CozeprxaHue TeMbl

DNeMEHTHI HEHPOHHBIX CeTel. ApXUTEKTYpbl HEHPOHHBIX CETEH.

Tema 11

Wneonorus HeliponnpopMaTuku

Conep:xaHue TeMbl

Martemarudyeckie BO3MOKHOCTH HEWPOHHBIX ceTeil. ba3oBble MaTemartuyeckue 3agadd,
peliaeMbie HEHPOHHBIMU CETSIMU

Tema 12

OcHOBHBIE AITOPUTMBI 00yUEHHsSI HEHPOHHBIX ceTel

ConeprxaHue TeMbl

AnroputMm o0ydenuss Xe60a. Ilepcentponnsiit MeTon oOydeHus. OOydeHHE MHOIOCIOHHOMN
HEHPOHHOM CETU METOJIOM OOpaTHOTO paclpoCTpaHEeHusl OMMOKU. ANTropuT™ U cetb KoxoHeHa.
ANropuT™ M ceTb X3MMUHIa. MeTo ] NOTeHIMAIbHbIX (YHKIHI

Tema 13

CraTtucTuyeckuil IOJX01 B TEOPUHU paclO3HaBaHUs 00pa3oB

ConeprxaHue TeMbl

BeposTHOCTHBIE XapaKTEPUCTHKH Cpelbl pPaclo3HaBaHHUsS M OCHOBHBIE 3aJlaud CTATHCTUYECKON
TEOpUU pacro3HaBaHUs 00pa30B.

Tema 14

baiiecoBckuii kinaccudpukarop

ConeprxaHue TeMbl

[TocranoBka 3amaun OaifecoBckod knaccu¢ukanuu. HauBHbli OaifecoBckuii kiaccupukaTop.
OTKJIOHEHUE BETMYMHBI CpEeHEN OIIMOKN HENpPaBUJIbHOM Kiaccu(uKalMy OT HAMMEHbLIeH Ipu
HeOallecoBCKOM KiaccH(pUKaLUK.

Tema 15

MuHuMaKCHBIN KpUTepHil Kitaccupukanuu

ConaeprxaHue TeMbl

OO600mmeHHbIi  OaifecoBckuil  Kinaccudukarop. MHUHMMAKCHBIM KpUTEpUH KIIaCCH(UKAIIH.
Kputepuit Helimana-IIupcona.

Tema 16

Kputepun knaccudukanum B Cilydae HOPMaJIbHOTO pacHpelesieHuss MPU3HAKOB B KaxJa0M
KJ1acce

ConeprxaHue TeMbI

Kpurepun knaccudukanuu B cliydae HOPMAJIBHOIO OJHOMEPHOI'O PacHpeiesieHus MPU3HAKOB.
baiiecoBckas kmaccudukanuss. MunumakcHbeli kiaccudukarop. Knaccudukarop Heiimana-
ITupcona

Tema 17
Krnaccudukanus B cirydae MHOTOMEPHOTO HOPMAJIBHOTO pacIipeieICHIs PU3HAKOB B KJlaccax



Conep:xaHue TeMbl

MHuoromMepHOoe HOpMaJbHOE pacmpesencHue. baliecoBckuii kiaccudukaTop It HOPMaJIbHOTO
MHOTOMEPHOT'O DACIpENIeICHNs] MPU3HAKOB B KiaccaX. BeposTHOCTH OmMOOK HEmpaBHIBLHOM
KJIacCHU(UKAINK B CIy4ae HOPMAJIBHOTO pacripeziesieHus IPU3HAKOB B Kilaccax.

Tema 18

CratucTuieckoe OLIEHNBAaHNE BEPOSATHOCTHBIX XapaKTEPUCTUK

ConeprxaHue TeMbl

ITapameTprueckoe OLIEHUBAHME BEPOSTHOCTHOIO pacipeneineHus. Meroj MakCUMalbHOIO
npaBgonogodus.  Meron — momeHroB.  Hemapamerpuueckue — MeTOAbl  OLICHMBAHHUSL.
I'ucrorpaMMHBINA METOI OLICHUBAHUS

Conep:kanue J1a00paATOPHBIX 3aHATHH MO IUCHUIJIMHE
Tema 1
[IpencraBiieHne qaHHBIX
Conep:xanue JadopaTOPHbIX 3aHATHI
Pabota ¢ maccuBamu maHHbIX B cucteme MATLAB; BblYKCIIEHHE CTaTUCTHYECKHUX ITapaMeTPOB
MaCCHBOB U UCCJIEIOBAHNE CTATUCTHYECKON CBA3U MEX]1y MaCCHBaMHU.

Tema 2

CpaBHEHHE OJHOMEPHBIX JAHHBIX

Conep:xanue JadopaTOPHbIX 3aHATHI

OcBouTh METO/IbI TPagUUECKOro BbIBOA TPYII OJHOMEPHBIX JAHHBIX C TOMOIIbIO (pyHKIM hist
u boxplot. OCBOUTH METOIBI CPABHEHUE TPYIIIT OJTHOMEPHBIX TaHHBIX. OIEHUTH pa3IHdus TPYIIT
OJIHOMEPHBIX JIaHHBIX ¢ TOMOIIIbI0 QyHKIKH hist u boxplot.

Tema 3

CpaBHeHME IByMEPHBIX TaHHBIX

Copaepxanue 1a00paTOPHBIX 3aHATHH

OcBouTh MeTOJlbl IpauuecKoro BBIBOJA TPYII JBYXMEPHBIX JAHHBIX C MOMOIIBIO (DYHKIMH
gscatter. MI3ydnTh METO/IBI CPAaBHEHHE TPYIIT JBYXMEPHBIX JAHHBIX.

Tema 4

MeTo riiaBHBIX KOMIOHEHT (IIPUBEICHUE TaHHBIX K IBYMEPHOMY BUY)

Conep:xanue JadopaTOPHbIX 3aHATHI

O3HaKOMUTBCS C TEOPETHUUECKHMMH TOJIO)KEHUSIMM METO/Ia TJaBHBIX KOMIOHEHT. OCBOUTH
WCIOJIb30BaHUe (DYHKIIMMU princomp Ha OMOJIOTHYECKUX U CTATUCTUYECKUX JaHHBIX. OCBOUTH
0TOOpakeHHEe JaHHBIX B IPOCTPAHCTBE JIBYX TNIABHBIX KOMIIOHEHT C IOMOIIbIO PYHKIIUHN scatter 1
gscatter.

Tema §

Mertoa nuHeHON TUCKpUMHHAHTHON (QyHKIMU ¢umiepa (MpUBeJeHNE TaHHBIX K OJJHOMEPHOMY
BUTTY).

Copepxanne 1a00paTOPHBIX 3aHATHIH

IIpoBectn aHanm3 gaHHBIX 1O upucam Pumepa ¢ ucronbzoBanueM JIJIO Oumepa. Mcnons3ys
Bce 4 mpu3HAKa, HAWTH ONTHUMAJbHBIA BECOBOW BEKTOP IpPHU PACCMOTPEHUHU TOJIBKO IBYX
KiaccoB: setosa u virginica. CdopmynupoBaTh anrOpuUTM KIacCH(UKAIUA U OILEHUTH
NoJy4aeMble OLUTHOKH.

Tema 6
ABTOMaTHYeCKas Ki1accuukausi.
Copepxanne 1a00paTOPHBIX 3aHATHH



HccnenoBars npumenenue GpyHkuu classify (TUHEHHBINH 1 KBaJApaTUUHBIA BapUaHTHI) K KJIaccaM
A, B, C u3 mpumepa 1.1. HccnemoBats npumenenue ¢yHkiuu classify (uHeWHBIN U
KBaJ[paTUYHBII BapHaHThI) K TpeM KiaccaM upucoB dumepa. OueHUTh OmMOKN KiaccupuKaum
BO BCEX CJIy4asX M CPaBHHUTh MX C OMIMOKAaMH, NOJTYYCHHBIMH Ha 3aHATHSAX. ClenaTh BBIBOJ O
Ba)XHOCTH YHMCJIa IPU3HAKOB M BUJA pelaroeil pyHKIMM Ha Ka4ecTBO KacCu(UKaIHH.

Tema 7

HemnapameTrpuueckne MeToAbl KilacCU(UKAITIH.

Conep:xanue Jad0paTOPHbIX 3aHATHI

[IpoBecTn aHaNMM3 JAaHHBIX C TIOMOIIBIO HEMApPaMETPUYECKOr0 METo/aa KIacCH(PHUKAIMUA TI0
ITOPUTMY OOYUYEHHS C TOCTOSHHBIM KO3 PHUIIMEHTOM KOppeKIny omrboK. HailTu gomycTumbIii
BECOBOM BEKTOp, MPH KOTOPOM OIIMOKH KiaccuduKamuu OTCyTCTBYIOT. CdhopmynupoBarh
QITOPUTM KJIACCU(PUKAIIUU U OIICHUTH TIOJTy9YaeMbIe OITHOKH.

5. OEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJIAA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTALIUU 11O U'TOI'AM OCBOEHMUSI
JUCHUIIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

5.1. Tekyuuii KOHTPOJIb yCIIeBAEMOCTH.
[lepeueHb BONIPOCOB /ISl TEKYIIUX KOHTPOJIBHBIX MEPOIIPUSTHA.

1 cemectp
PeitTuHr-KOHTpOJIH 1
Yro n3ydaer qucuuiinHa «Pacrno3HaBanue 06pa3oBy.
K kakoii o61acTu 3HaHMsI OTHOCUTCS 33/1a4a pacrio3HaBaHUs 00pa3oB
[Haiite onpenenenue oopasza
Yro sBNsSETCA LENbIO MPOLEyphl PaCcIO3HABAHUS
[aiite onpenenenune Ki1accoB
Kakue ObIBaroT XapakTepUCTHKH 00pa3oB
3aaun pacrio3HaBaHUs 00pa30B
OO1m1ast cxema cUCTEMBI paclo3HaBaHus 00pa30B
Oco0eHHOCTH MHTEIJIEKTYaIbHBIX 3a7a4

. Kpurepun mHTEINIEKTYyaIbHOCTH 3a0a4H.

©CoNo~wWNE

[EEN
o

PelTHHI-KOHTPOIb 2

Knaccugukarus ¢ noMompio pemaromux GyHKIui

[TonsiTue pemaronux GyHKIUn

Jluneiinsle pematonie pyHkuuu (JIPD)

OO6muii moIX0/] K HaX0XKIEHUIO JIMHEWHBIX peratonux GyHKuui. Anroputm Xo-
Kampsmna.

O6061mennbIe pemaromue pyakuu (OPD)

3aavya MOHM>KEHUS pa3MEPHOCTH MeTo r1aBHBIX KOMIIOHEHT
KoppensiioHHbIi 0AX0/1 B METO/IE TIIaBHBIX KOMIIOHEHT
AnrebpanuecKkuil MoIX0 B METOE INIaBHBIX KOMIIOHEHT
Marematruueckasi IOCTaHOBKa 3aJ1a4 pacrio3HaBaHus. Pacro3naBanue Kak
HEKOppEKTHAas 3aJaya.

10. Tumb XapaKTEPUCTHK 00pPa30B.

N e

©o~No O

PelTHHr-KOHTpOJIb 3

JInnelinb quckpuMuHaHT Puinepa
Knaccudukanus ¢ noMompio QyHKIHMA pacCTOSHUS
3. Cnoco0»bl cTaHapTH3alMK TPU3HAKOB

N



CriocoObI U3MEpPEHHs PACCTOSHUN MEXIY BEKTOPaMHU IPU3HAKOB
CriocoOb! onpeieNICHNsl PACCTOSHUS MEXAY BEKTOPOM-00pa3oM U KIaccoM
ANTOpUTMBI KJ1acTepU3aluy (BEKTOPHOIO KBAHTOBAHNSA)

[TocTaHoBKa 3ajauu Ki1acTepU3aluu

Anroputm FOREL

Anroputm UICOMAJL (ISODATA).

10 Maimna (MeTo/1) OMOPHBIX BEKTOPOB

©CoN A

2 cemecTp

PelTuHr-koHTpoOJsb 1.

AJNTOpUTM NIEpCenTpPOHA.

Knaccudukanust HEHpOHHBIX CETEH.

Mojenp HelipoHa.

Moenb HEUpOHHOM ceTH ¢ 0OpaTHBIM pacnpocTpaneHreM omuoku (back
propagation).

Hetiponnsie cetn Xondunaa 1 XaMMHUHTA.

Anroput™bl 00y4eHHs OJJHOTO HeHpoHAAIropuT™ o0yueHus: Xed0a
[TepcenTpoHHBII MeTOA 00y4YEeHUS

AnantuBHOE 00y4YeHHE HEHpOHa.

OO0y4eHre MHOTOCIIONHOM HEHPOHHOM ceTH METOJ0M 0OpPaTHOTO PacIpOCTPaHEHHUS
OIINOKHU

10. Cetun accoaTUBHON ITaMATH

NS

©CoNo O

PelTHHI-KOHTPOJIb 2.
CratucTuyeckre MeToIbl.
OJeMEeHTBl TEOPUU CTATUCTUYECKHUX PEIICHUH B paclio3HaBaHUU 00Pa30B.
batiecoBckuii moaxozn.
[TocranoBka 3agaun OaiiecoBCKOM Kiaccuukanum
Hausnblii GaiiecoBckmii kitaccupukarop.
OTKJIOHEHNE BEIMUUHBI Cpe/IHEN OIMOKY HETPaBUIbHON KIIACCU(PUKALIUU OT
HaMMeHbIIeH npu HeOallecOBCKON KIacCu(pUKaIUH.
O06001eHHbIH OailecCOBCKUN KilaccuPuKaTop.
MuHUMaKCHBIA KpUTEpUH KIacCu(pUKALIH
Kpurepuit Helimana-IIupcona
0. luckpuMHHAHTHbIE (PYHKIIUM U IOBEPXHOCTH pPEILICHUS.

ok wnE

© o~

[HEN

PelTHHI-KOHTPOJIb 3.

['mcrorpamMMHBIN METOJT OLICHUBAHUS

AJTani TUBHBIA TUCTOTPAMMHBIN METO]T OLIEHUBAHUS

MeTopl TOKaTBHOTO OIICHUBAHUS.

MeToa nap3eHOBCKOTO OKHA

HawuBHnplii 6atiecoBckmii KimaccupukaTop.

OTKIIOHEHNE BEIMYUHBI Cpe/IHEH OMTMOKH HeMPaBUILHOU KIIaCCU(UKALIUN OT
HaWMEHBIIIECH MPU HEOANeCOBCKOM KIacCU(UKaIUH.

7. O060061eHHbIH OaiiecoBckuil kitaccudukarop

8. Tlapamerpudveckoe OllEHUBAHUE BEPOSITHOCTHOTO pacIpe/IeIICHUS.
9. Meroa MaKCUMAIBHOTO MPaBAOOI00US.

10. MeToa MOMEHTOB

ook wndE

5.2. TIpomexyTouHasi aTTeCTAUMSA 110 UTOTAaM OCBOCHHS JUCITUTUTHHEI (3a4eT,
9K3aMEH)

Ilepeuens Bompocos k 3aueTy (1 cemectp):
1. Tunotesa Heroamna — Caiimona



[Moxxons! k pazpadbotke NN
Hanpasnenus uccnenopanuii 1A
OO6nactu NpUMEHEHUs pacro3HaBaHUs 00pa3oB
Oco0eHHOCTH KOMITBIOTEPHOT'O 3pEHUS
Kakwue ¢akTopsl BIUAIOT HA TOYHOCTh PAacIO3HABaHUS 00Pa30B.
[Tpobaembl pacrio3HaBaHUs 00pa30B
[TonsiTue obpasa.
KauecTBeHHOe onrcanue 3agaun pacro3HaBaHUsi 00pa3oB.
. Tunsl 3a1a4 pacro3HaBaHMsI U UX XapaKTEPHBIE YEPTHI.
. CTpyKTypa cuCTeMbI pacrio3HaBaHUsI 00Pa30B.
. 3aaua pacno3HaBaHus 00pa30B KaK OJHA U3 33]a4 aHAJIN3a IaHHBIX.
. @opMasbHas MOCTaHOBKA 33/1a4 paclio3HaBaHus 00pa3oB.
. [Ipu3Haku u K1accupuKaToOphI.
. Knaccudukarnus ¢ oOydenuem u 6e3 oOydeHus.
. Pemaronme GpyHkmmm.
. Knnaccudukanust 06pazoB ¢ moMomipio QyHKINA paccTOSHUS.
. Kitaccudukanmst 06pazoB ¢ moMomsto pyHKIHNA TPABIOIOT00HS.
. OGyuaembie Kkiaccu(puKaTopbl 00pas3oB..
. JleTepMuHNCTCKUI OIXO.
. OGyuaembie kiaccupuKaTopbl 00pas3oB..
. MeToap! pacrnio3HaBaHUs, OCHOBAaHHbBIE HA CPABHEHHUH C STAIIOHOM.
. Mepa 6:1130cTH, OCHOBaHHAs Ha MOMCKE ONTUMAIBHOIO MTyTH Ha rpade.
. 3a1aya cpaBHEHUSI KOHTYPOB.
. CTpyKTypHBIE U CHHTaKCUYE€CKHE METO/IbI.
. Metoas! npenoOpaboTKH.
. O6paboTKa N300pKECHHIA.

CoNoORWN

NNONNNNNNNNRPRRRRRERRRR R
~No o, WNPOOO~NOOUOI, WNEFE O

[lepedens 3amanuii K 3a4eTy:
1. JIns 3aJaHHOTO MHO>KECTBA MPELIEICHTOB TPEX KJIACCOB OMUIIUTE 00IaCTH MPEATOUYTEHHS
ATUX KJIACCOB, UCXO/ISI U3 TPEX TUITOB JIMHEWMHOW pa3aeIMMOCTH KJIacCOB.
2. Cnenaiite aBa (TpH) 11ara METOJJOM IPaIUEHTHOTO CITyCKa JIJIsl HAXOKIECHUS MUHUMYMa
3aIaHHOTO (PyHKITMOHAA OmoOKu F(w).
3. Haiinure nuneiinyto pemaronryto ¢pyHkiuio ¢ nomouisio HCKO-anropurma (anroputv
Xo-Kambsma) 11st 3aJaHHOTO MHOYKECTBA OOYYAIOIINX BEKTOPOB.
4. ITonn3pTe pa3MEepHOCTH 33JAHHOTO MHOKECTBA BEKTOPOB-IIPU3HAKOB JIBYX KJIACCOB
METO/IOM TJIABHBIX KOMITOHEHT.
5. IloHu3bTE pa3sMEPHOCTD 33JAHHOTO MHOKECTBA BEKTOPOB-TIPU3HAKOB JIBYX KJIACCOB C
MMOMOUIBIO JINHEHHOTO TUCKpUMHHaHTa Duiiepa.
6. Paz0epurte q0Ka3aTENbCTBO TEOPEMBI O Pa3ACIMMOCTH Ha JBa KJ1acca U O Pa3MEPHOCTH
CIPSIMJISIIONIIETO MPOCTPAHCTBA HA MPUMEPE 3aJJAaHHOTO MHOKECTBA JBYMEPHBIX BEKTOPOB.
7. Iloctporite k1eTku BOpOHOro it TOUeK 3aJaHHOTO MHOYKECTBA B 3aJJaHHOM METPHUKE.
8. MetonoMm k-means HaliiuTe IEHTPHI TPEX KIACTEPOB IS 3aJJaHHOTO MHOYKECTBA BEKTOPOB
E={x1,...,xm} B 3aJaHHON METpPUKE, BEIOPAB B Ka4eCTBE HAYAIbHBIX LIEHTPOB MIEPBBIC TPU
BEKTOpa.
9. MakCUMUHHBIM QJITOPUTMOM HalIUTE NEPBOHAYATIBHYIO PACCTAHOBKY IIEHTPOB KJIacCTEpOB
B 33/ITaHHOW METPUKE VIS 33JAaHHOTO MHOYKECTBA BEKTOPOB.
10. MeTo/10M OMOPHBIX BEKTOPOB HAWIUTE TUHEHHYIO (HEIMHEHHYI0) PEIaoIy0
GYHKIINIO, pa3IeIIIoNIy o 3aJaHHBIC BEKTOPHI Ha JIBa Kjlacca.

[TepeueHs BOMPOCOB K SK3aMeHY (2 cemecTp)

1. Cratuctuueckue METOIbl.
2. DIIEMEHTHI TEOPUH CTATHCTUYECKUX PEIICHHIA B PaCIIO3HaBaHUH 00pa30B.
3. BailecoBckuit moaxo.



&

[TocranoBka 3aaun OaiiecOBCKOM KiIacCU(pUKALIUN

HawupHnbrii 6aliecoBckuil KiaccupukaTop.

OTKJIOHEHUE BEIMYUHBI CPETHEH OIMMOKU HEMPAaBUILHON KIIACCH(PUKAIIUU OT
HaWMEHBIIICH MPU HeOANEeCOBCKOM KIacCU(UKaIUH.

7. O6001eHHBIN OaliecOBCKUIT Kitaccu(uKaTop.

8. MUHHMMAaKCHBIN KPUTEpHA K1acCHpUKAIIIT

9. Kpurepuii Helimana-ITupcona

10. JIluckpruMuHaHTHBIC PYHKIIUU U TTIOBEPXHOCTH PEIICHUS.

11. T'ucrorpaMMHBIN METO/1 OLIEHUBAHUS

12. AranTuBHBIN THCTOrPAMMHBI METO/1 OIICHUBAHUS

13. MeTo/1bI TOKAJIBHOTO OIICHUBAHHUS.

14. Meton nap3eHOBCKOTO OKHA

15. Anroputm nepcenTpoHa.

16. Knaccudukarus HEHPOHHBIX CETEH.

17. Monenb HelpoHa.

18. Monenb HelpOHHOM ceTH ¢ 00OpaTHBIM pacmpocTpanenueM omuoku (back propagation).

19. Heiiponnsie cetn Xomnduinna 1 XoMMHHTA.

20. Anroput™bl 00y4eHHs! OJJHOTO HeHpoHAAITOpUT™M o0yueHus: Xeb0a

21. IlepcenTpoHHBIH METOA 00yUEHUS

22. AnantTuBHOE 00y4YeHHE HEHPOHA.

23. O0y4eHne MHOTOCIIOWHOM HEHPOHHOM CETH METOZAOM 00PaTHOTO PaCIPOCTPAHEHUS

OIIMOKHU

24. Anroputm u cetb Koxonena

25. CerH accolMaTUBHON MMaMITH

26. Anroput™m u cets Xonduiga

27. Anroput™ # ceTb X3MMHUHTA

28. MeTtoa MOTeHIUATBHBIX (PYHKIIHMA

oo

3aza4ym K 3K3aMeHy

1. Onumure anropuT™ o0y4yeHHs NepcenTpoHa.

2. Cpaenaiite Tpu WTEepalil B alropuTMe OOydYeHHs MEPCENTpPOHAa, €CIU O0ydarolue
Bektopel 1 (1,0)Tw €, 1(1, 2) ,( 1,2) TT ® —€ u 0 (0,0)T . ITocTpoiiTe COOTBETCTBYIOLIYIO
MOCJIE0BATENBHOCTD PA3IEISIONINX TPSIMbIX.

3. Onuumre anropurMa Xe66a.

4. Ilycrp,, 1 (1,1, DT==x%x2(1,1,1) T=——=x3(1,1,1) T=—x, . llpuuem 1 2 1 ,4 (
1,LI,1) T=—xwm €xx,a342,®€xx. TpeOyerca o0yunTh HEUPOH MPaBUIBHO PACTIO3HABATH 3TH
BEKTOPBI C MIOMOIIBIO adroputMma Xebdoa.

5. Onuumre anroput™ Xomnguia.

6. Ilycts , , 1 (1, 1,)T == 2 ( 1,1,1)T =—e 3 (1,1, 1)T = —e - sTaJIOHHBIE BEKTOPHI.
Bbruucnute Matpuily BeCOBBIX KO3((UIIMEHTOB CHHANCOB s ainroputMa Xonpuiga u
cenaiTe TpU UTepaluy anropurMa g Bekropa . ( 1, 1,1) T=—=x

7. Onumure anroput™ Xammuara. 8. [lyers , , 1 (1, 1,1)T =—e 2 ( 1,1,1)T =—e 3 (1,1,
1)T = —e - sTasloOHHBIE BEKTOPHI. BhIunciinTe BEKTOp Mep OIM30CTH MEXTY 3TAI0

5.3. CamocrosiTejibHasi paboTa 00y4arOUIErocsi

CamocrosTenbHas paboTa 0OydarOMIMXCS 3aKJIFOYAETCS B CAMOCTOSTEIBHOM H3YUCHHH
OTACJIBHBIX TEM, HaITMCaHUHN pe(bepaTa 110 3TUM TEMaM. KOHTpOHB BBITIOJTHCHUA
CaMOCTOSITENILHOW pabOThl IPOBOIUTCS MPHU TEKYIIMX KOHTPOJIBHBIX MEPOIPUSITHSIX, TECTOBBIX
3aJaHUIX W Ha MPOMEKYTOYHOW AaTTeCTAllMd II0 HMTOTaM OCBOEHHUS Y4eOHO-METOIMYECKOe
o0ecrieyeHre CaMOCTOSTENIbHOW paboThl — OCHOBHas Jurteparypa [1-3], momosHUTEIbHAS
auteparypa [1-3].

[epeueHb 3aqaHuii 1151 CAMOCTOSITEIIBHON paOOThI CTYIEHTOB (TeMbI pedepaToB):



1 cemectp:

AJnanTUBHBIE CUCTEMBI paclioO3HaBaHUS 0OPA30B.

Junxoromuu.

Mepsl cxoACTBa U KPUTEPUH KIIACTEPU3ALINH.

Anmpokcumanusi IIOTHOCTEH pacrpeaeneHus: GyHKIUIMU.
[TocTpoenue anroputmoB kiaccudukanuu. Meron muanmyma CKO.
MeTo ToTeHITUANBHBIX (DYHKIIUH TIPH JETEPMUHUPOBAHHOM ITOAXOJIC.
Obyuaemble k1accudukaTopsl 00pazoB. CTOXaCTHUECKUMA MOAXO/I.

NoakowhE

2 ceMecTp:

Anropurm Pobunca-Monpo.

ANropuT™M KOpPpEeKTUPYIOLIUX IPUPALICHUN.

Anroputm HauMenbuiero CKO — croxacTudeckuil BapuaHT.

Konnenuus MUHUMyMa 3HTPOIIMH IIPU BEIOOpE MPU3HAKOB.

KoHnuenmus nuBepreHny npyu BIOOPE MPU3HAKOB.

Paznoxenue Kapynena-Jloasa i hopMUpoBaHUs IPU3HAKOBOTO IPOCTPAHCTBA.
[TocnenoBarenbHbIN AITOPUTM BbIOOpA ABOUYHBIX MPU3HAKOB.

[TapanenbHplii AITOPUTM BbIOOpA JBOUYHBIX IPU3HAKOB.

LN~ WNE

®DoHJ OlLEHOUYHBIX CpCACTB IJId MPOBCACHUSA aTTECTALlUHU YPOBHA C(i)OpMI/IpOBaHHOCTI/I

KOMHGTGHHI/Iﬁ 06yqa}01111/1x<:51 IO JUCHMITIIIMHE 0(1)0pMJI$IeTC$I OTACJIbHBIM JOKYMCHTOM.

6. YYEBHO-METOANYECKOE U UHOOPMALMOHHOE OBECIIEYEHUE

JUCIHHUIIINHBI
6.1. Knuroo6ecne4yeHHOCTH
No HaumenoBaHue nurepatypsl: aBTOp, Ha3BaHUE, Ton KHUTI'OOBECITEYEHHOCTbD
n/m BUJL M3AHKA, U3NATEIBCTBO n3na Hanuuwme B anextporsom karamore ObC
HUS
OcHoBHas uTepaTypa
1. BecenoB, O. B. Meroast wuckyccrBennoro | 2015 | http://e.lib.vIsu.ru:80/handle/123456789/43
MHTEIUICKTA B JMa- THOCTHKE : yuel. mocodue / O. 66
B. Becenos, I1. C. CaGypos ; Bnagumup : U3n-Bo
Bal'V, 2015. — 251 c. ISBN 978-5-9984-0579-2
2. 2. BBeienue B pa3paboTKy MpOrpaMMHBIX 2016 | http://e.lib.visu.ru/bitstream/123456789/50
NPUIOKEHUH : 1JabopaTopHeIid ipakThkyM / /1. B. 86/1/01542.pdf
[lTeBuenko, U. E. XKuranos, M. 1. O3zeposa ;
(Bal'Y), 2016 .— 156 c. : ui., Tadin. — Mmeercs
3JIEKTPOHHAsI Bepcus .— bubmmorp.: ¢. 154,
3. 3. Ananu3 u cuHTe3 uHpopMaimonHbix cuctem: | 2019 | http://e.lib.visu.ru/handle/123456789/7569
yaeOHoe mocobue Makapos P. U. ,Xopomera E.
P.
JlonmoTHUTEILHAS JIUTEpaTypa
1. CHCcTeMbl HCKYCCTBEHHOTO UHTEIIeKTa: Mojenu u | 2012 | http://www.studentlibrary.ru/book/ISBN97
TEXHOJIOI'MH, OCHOBaHHEIE Ha 3HaHusaX JI.C. 85279035304.html
Bomorosa. - M. : ®unaHCcH U cTaTucTKa, 2012
2. WHTeNnnexTyanpHble METOIbI g | 2011 | http://www.studentlibrary.ru/book/MPEI56
CO3JIaHMsI CUCTEM MOICPIKKU MPUHATHS PEIICHUN html

/ Tomosuna E.10. - M. : U3gatensckuii som MOU,
2011



http://e.lib.vlsu.ru/handle/123456789/4366
http://e.lib.vlsu.ru/handle/123456789/4366
http://e.lib.vlsu.ru/bitstream/123456789/5086/1/01542.pdf
http://e.lib.vlsu.ru/bitstream/123456789/5086/1/01542.pdf
http://e.lib.vlsu.ru/browse?type=author&value=%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D0%BE%D0%B2+%D0%A0.+%D0%98.
http://e.lib.vlsu.ru/browse?type=author&value=%D0%A5%D0%BE%D1%80%D0%BE%D1%88%D0%B5%D0%B2%D0%B0+%D0%95.+%D0%A0.
http://e.lib.vlsu.ru/browse?type=author&value=%D0%A5%D0%BE%D1%80%D0%BE%D1%88%D0%B5%D0%B2%D0%B0+%D0%95.+%D0%A0.
http://e.lib.vlsu.ru/handle/123456789/7569
http://www.studentlibrary.ru/book/ISBN9785279035304.html
http://www.studentlibrary.ru/book/ISBN9785279035304.html
http://www.studentlibrary.ru/book/MPEI56.html
http://www.studentlibrary.ru/book/MPEI56.html

Wudopmanmonnslii MenemkMeHT. Onenka yposus | 2012 | http://e.lib.visu.ru/bitstream/123456789/27
pasBUTHSA HH(POPMAITHOHHEIX CHCTEM: 65/1/00275.pdf
MoHorpadus/ A. B. Koctpos; Bragumup: Uzn-Bo
Bal'y, 2012. - 125 c. ISBN 978-5-9984-0203-6

6.2. [lepuoanyeckue U3IaHUA
1. BecTHUK KOMITBIOTEPHBIX ¥ HHGOpMAIMOHHBIX TexHoorui ISSN 1810-7206.

6.3. UuTepHeT-pecypchl

e www.edu.ru — nopTaJ pOCCUHCKOT0 06pa3oBaHUs

e www.elbib.ru - moprtaJ poccMiCKUX 371eKTPOHHBIX 6UOJINOTEK

e www.eLibrary.ru - Hay4Has 3/ieKTpoHHasi 6U6IMOTEKA
elibrary.vlsu.ru - HayyHas 6u6snoreka Bal'y

e https://ispi.cdo.visu.ru — yue6nsriit caiit kadeapsr MCITU Bal'y

e https://visu.bibliotech.ru/ - snexrponnas 6udanoreunas cucrema Bal'y

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCLHUIIJIMHBI

JUis peanuzanuyd  JAaHHOW JUCHUIUIMHBI WMEIOTCS CIICIHAIbHBIC TOMEIICHUS IS
NPOBE/ICHUS] 3aHSATHH JIGKIIMOHHOTO THIIA, 3aHATHH J1a0OpaTOpHOrO THIIA, TPYIIOBBIX H
WHWBUIYAIbHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAINH, a TaKKe
MOMEIIEHUS ISl CaMOCTOSITENIbHON paboThl (ykazath HeoOxoaumoe). JlabopartopHbie pabOTHI
IPOBOJISITCSI B KOMITBIOTEPHOM Kitacce 213-3

[TepeveHpb UCTIONB3YEMOTO JIMIIEH3UOHHOTO IPOTPAMMHOTO 00ECTICUCHHSI:
e Oneparmonnas cuctema Microsoft Windows 10.

¢ O¢ucHsriit maker Microsoft Office 2016.

e MATLAB, Octave.



http://e.lib.vlsu.ru/bitstream/123456789/2765/1/00275.pdf
http://e.lib.vlsu.ru/bitstream/123456789/2765/1/00275.pdf
http://www.edu.ru/
http://www.elbib.ru/
http://www.elibrary.ru/
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% ,

PereHsent: K.1.H., Beaymuii cnenuanuct otaena UT 000 «Jlay Uzonan» ®amgun J.H. </

[Tporpamma paccMoTpeHa u ogo0pena Ha 3acenanuu kadenpsr UCITN

ITpotokom Ne 1 or 30.08.2021 ropna.

A
3aseayromuii kadenpoit U.E. XKXuranos ,!'f :
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Pabouas nporpamma paccMoTpeHa U 0J00peHa Ha 3aceaHuu y4eOHO-MEeTOANYECKONH KOMUCCUU
HanpasiyieHus 09.04.04 «IIporpaMMHasi HHXEHEPUI»
[Mporokonm Ne 1 ot 30.08.2021 rona.

Ap)
ITpencenarens komuccuu W.E. JKuranos / (4
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JUCT HEPEYTBEPKIEHWA
PABOYEHU ITPOI'PAMMBI JUCHUITINHBI

Pabouas nmporpamma ogobpeHa Ha Y4eOHBIN TO

[Tporokon 3acenanust kKageapnl Ne OT roaa

3aBenyromuii kadeapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Tporokon 3acenanust kKageapnl Ne OT roaa

3aBenyromuii kKageapoit

Pabouas mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Iporokon 3acenanus kadpeapsl Ne OT roja

3aBenyromnmii kKageapoit

Pabouas nporpamma ogoOpeHa Ha y4eOHBIN TOJT

[Iporokon 3acenanus kadpeapsl Ne OT roja

3aBenyromuii kageapoit

Pabouas nporpamma ogo0peHa Ha y4eOHBIN TOJT

[Ipotokon 3acenanus kadeapst Ne OT roaa

3aBenyrouuii kadenpoit
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