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1. IEJU OCBOEHUA JUCHUIIJIMHBI

Heﬂb OCBOCHUA JUCHUITJINHBI ((I/IHTGHHCKTyaHBHBIe TEXHOJIOTHU» OaThb cucTeMaTU4eCKUi 0630p
CYIIECTBYIOIINX HWHTEIUICKTYaIbHBIX METOMOB O00pPaOOTKH HHGPOPMAIMH, MaTEeMaTHYCCKHUX
METOJIOB aHaIN3a U300paKCHHIA U paclio3HaBaHUs 00pa30B.
3agayn: MOJyYeHUE IIEJOCTHOW KapTHHBI MPOOJEMbl Paclo3HaBaHHsS OOpa30B, 3HAKOMCTBO C
MAaTCMAaTUUYCCKUMU ITOCTAHOBKAMMU 3a/la4 PAaCIIO3HABAHUSA U BpraGOTKa 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 OBYUYEHUSA 1O JUCHUITVIMHE

[Inanupyemble pe3yiabTaTbl OOyuY€HHUs IO JAUCLMUILUIMHE, COOTHECEHHBIE C IUIAHUPYEMbBIMHU
pesyabpratamu ocBoeHust OIIOI1

dopMupyemble
KOMIIETEHIIUHA

(xon, conmepxanue
KOMITETEHITHH )

[Tnanupyemsie pe3yabTaThl 00y4YEeHHUs 110 TUCLUIUIMHE, B
COOTBETCTBHHM C HHAMKATOPOM JOCTHXKEHHSI KOMIETCHINH

HNupukatop noCcTHXEHUS
KOMIIETEHLINU
(x00, codepoicanue unoukamopa

PesynbTarel 00y4yeHus 1o
JUCLUTITAHE

HaumenoBaHnue
OIIEHOYHOTO CPE/ICTBA

OIIK-2. Criocoben
pa3pabartbIBaTh
OpUTHHAJBHBIC

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

OIIK-2.1. 3HaTh: COBpEMEHHbBIE
HHPOPMALMOHHO-
KOMMYHHUKAIIHOHHEIC U
WHTEJUICKTyaJ bHbIC TEXHOJIOTHH,
MHCTPYMEHTAIbHBIE CPEIbI,
MPOTPaMMHO-TEXHUYECKHE
wiaTopMBbl JUIs peIIeHNs
npodeccnonanpubix 3a1a4. OIMK-
2.2. YMeTh: 000CHOBBIBATH BEIOOD
COBPEMEHHBIX HH()OpPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX 1
WHTEJUICKTYaJIbHBIX TEXHOJIOTHH,
pa3pabaTbIBaTh OpUTHHAIBEHBIC
MPOTPaMMHBIE CPEACTBA JIIs
pemeHus mpogecCHOHATBHBIX
3agau. OIIK-2.3. IMeTs HaBBIKH:
pa3paboOTKN OPUTHHATBHBIX
MPOTPAaMMHBIX CPEJICTB, B TOM
YHCIIe C UCTIOIBb30BaHUEM
COBPEMEHHBIX HH(OpMALMOHHO-
KOMMYHHUKAIMOHHBIX U
MHTEJUIEKTYaIbHbIX TEXHOJIOTHH,
JUISL petieHnst MpohecCHOHATIBHBIX|
3aj1a4.

3HaeT: COBPEMEHHBIC
HHPOPMALTMOHHO-
KOMMYHHKALMOHHBIE U
MHTEJUICKTyaIbHbIe
TEXHOJIOTUH,
MHCTPYMEHTAJIbHBIE CPELBI,
IIPOrPaMMHO-TEXHUYECKHE
aTopMBbl LIS peleHus
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
HWHTCJJICKTYaJIbHBIX
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 R E ¢popma
ol 3 = |3 g § S | npomexyrouHoi
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
pacro3HaBaHus 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 Knaccudukams ¢ momoumipto  ¢ynkomit | 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 Wneomnorus HeWpOMHPOPMATHKA 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 KPUTEPHI KITaCCUPHUKAITNN 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 cinyuae 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 quctnumuae KIT/KP
Hroro mo aucuuiiinHe 36 36 144 3auer, DK3aMeH
(36)




Conep:kanue JeKIIMOHHBIX 3AHSTHI 10 JUCHMILIAHE

Tema 1.

Brenenue.

CozeprxaHue TeMbl

Llenp ¥ 3amauu AMCHUIUIMHBI- M3yYEHHUE MPEACTABICHUS OO0pa30B M OCHOBHBIX IOIXOJOB K
MaIlIMHHOMY pacrno3HaBaHuio. [IpuioeHuss METOJO0B paclo3HaBaHHUs 00pa30B: MalIUHHOE
3peHHe, paclio3HaBaHUE PYKOMUCHBIX CUMBOJIOB, PACIIO3HABAHUE PEUH.

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

Tema 2

[Tpenmer pacnio3HaBaHus 00Opa3oB.

ConeprxaHue TeMbl

OcHOBHBIE 3a/1a4yll TEOPUHM PACIIO3HABAHUS O0pa30B. THIIBI XapaKTepUCTHK 00pa3zoB. THIIBI
CHCTEM PACIIO3HABaHMSI.

Tema 3

MaremaTrrueckas MOCTaHOBKA 3a/1a4 pacrio3HaBaHUSI.

ConeprkaHue TeMbI

Maremarryeckasi TOCTAaHOBKA 33J1a4 pacrio3HaBaHus. Pacro3HaBaHue Kak HEKOppEKTHAs 3a1a4a

Tema 4

Knaccudukanus ¢ TOMOIIBIO peHIaomuX (yHKIIHA.

ConeprxaHue TeMbl

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

Tema 5

MeTo/ riiaBHBIX KOMIIOHEHT

ConeprxaHue TeMbl

Meton r1aBHBIX KOMIIOHEHT. KOppenasiuoHHBIM MMOAXOA B METOJI€ IJIABHBIX KOMIIOHEHT.
Anrebpandeckuil IOJIX0]1 B METO/IE TJIaBHBIX KOMIOHEHT. JInHeWHbIN auckpuMuHaHT durepa.

Tema 6

Knaccudukanus ¢ moMompio QyHKINUNA pacCTOSHUS.

ConeprxaHue TeMbl

Crnoco0bl cTanmaptuzanuu npusHakoB. CrocoObl M3MEpEHHs] PACCTOSHUN MEXIy BEKTOpaMu
npu3HaKoB. CIIOCOOBI ONPEICTICHHS PACCTOSHISI MY BEKTOPOM-00pa30oM U KIacCOM.

Tema 7

AJNTOPUTMBI KJIaCTepU3alluH (BEKTOPHOT'O KBAHTOBAHUS).

ConeprxaHue TeMbI

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

Tema 8

Anroputm FOREL

Conep:xaHue TeMbl

Anroputm FOREL. VY nanenue knacrepoB. Paznenenue kiactepos.



Tema 9

Marmna (MEeTO/T) OTIOPHBIX BEKTOPOB

Conep:xaHue TeMbI

MaimuHa (MeTo/) OMOPHBIX BEKTOPOB. JIMHEWHO pa3aenuMblid ciryqaid. 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

Martematudyeckiie BO3MOKHOCTH HEWpPOHHBIX ceTedl. ba3oBble MaremaTuueckue 3aiayd,
peliaeMbie HEHPOHHBIMU CETSIMU

Tema 12

OcHOBHBIE AITOPUTMBI 00yUEHHsSI HEHPOHHBIX ceTel

ConeprxaHue TeMbl

AnroputMm o0yuenus: Xe60a. Ilepcentponnsiii Meton oOydenus. OOydeHHE MHOTIOCIOMHOM
HEIPOHHON CETU METOJIOM OOpaTHOTO paclpocTpaHeHus: OoMMOKU. ANroput™ U cetb KoxoHeHa.
ANropuT™ M ceTb X3MMUHIa. MeTo ] NOTeHIMAIbHbIX (YHKIHI

Tema 13

CraTtucTuyeckuil IOJX01 B TEOPUHU paclO3HaBaHUs 00pa3oB

ConeprxaHue TeMbl

BeposTHOCTHBIE XapaKTEPUCTHKH Cpebl pacro3HaBaHWA M OCHOBHBIE 3a/laud CTaTHCTUYECKOM
TEOpUU pacro3HaBaHUs 00pa30B.

Tema 14

baiiecoBckuii kinaccudpukarop

ConeprxaHue TeMbl

[TocranoBka 3amaun OaifecoBckod kiaccupukanuu. HauBHbli OaliecoBckuil kmaccudukarop.
OTKJIOHEHUE BETMYMHBI CpEeHEN OIIMOKN HENMPaBUIbHOW Kiaccu(UKaluy OT HAaMMEHbIIEeH mpu
HeOallecoBCKOM KiaccH(pUKaLUK.

Tema 15

MuHuMaKCHBIN KpUTepHil Kitaccupukanuu

ConaeprxaHue TeMbl

OO600mmeHHbIl  OaifecoBckuil  Kiaccudukarop. MHUHMMAKCHBIM KpUTEpUH KIIaCCH(PUKAIIH.
Kputepuit Helimana-IIupcona.

Tema 16

Kputepun knaccudukanuum B cilydae HOPMaJbHOTO pACHpEeNeNIeHUs MPU3HAKOB B KaXIOM
KJ1acce

ConeprxaHue TeMbI

Kpurepun knaccudukanuu B ciiydyae HOPMAJIBHOIO OJHOMEPHOTO pacIpeleNieHus MPU3HAKOB.
baiiecoBckas kmaccudukanus. MunHumakcHbelii kinaccuduxatop. Knaccuduxarop Helimana-
ITupcona

Tema 17
Knaccudukanus B ciiyaae MHOTOMEPHOTO HOPMAIBLHOTO paclpe/ieleHUs] TPU3HAKOB B KJlaccax



Conep:xaHue TeMbl

MHuoromMepHOoe HOpMaJbHOE pacmpesencHue. baliecoBckuii kiaccudukaTop It HOPMaJIbHOTO
MHOTOMEPHOT'O DACIPEICICHUs] MPU3HAKOB B KiaccaX. BeposTHOCTH OmMMOOK HENmpaBUIBLHON
KJIacCU(UKAINK B CIy4ae HOPMAJIBHOTO pacipeiesieHus IPU3HAKOB B Kiaccax.

Tema 18

CratucTuieckoe OLIEHNBAaHNE BEPOSATHOCTHBIX XapaKTEPUCTUK

ConeprxaHue TeMbl

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

Conep:kanue J1a00paATOPHBIX 3aHATHH MO IUCHUIJIMHE
Tema 1
[IpencraBiieHne qaHHBIX
Conep:xanue JadopaTOPHbIX 3aHATHI
Pabota ¢ maccuBamu maHHbIX B cucteMe MATLAB; BbIYKCIIEHHE CTAaTUCTHYECKHUX ITapaMeTPOB
MaCCHBOB U UCCJIEIOBAHNE CTATUCTHYECKON CBSI3U MEX1y MaCCHBaMHU.

Tema 2

CpaBHEHHE OJHOMEPHBIX JAHHBIX

Conep:xanue JadopaTOPHbIX 3aHATHI

OcBouTh METO/IbI TPaUUECKOro BhIBOJA IPYII OJHOMEPHBIX JaHHBIX C TOMOIIbIO (yHKIMIA hist
u boxplot. OCBOUTH METOIBI CPABHEHUE TPYIIIT OJTHOMEPHBIX TaHHBIX. OIEHUTH Pa3IHdus TPYIIIT
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. I3ydnTh METO/IBI CPAaBHEHHE IPYIIT 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 (DYHKIIMHU princomp Ha OMOJOTHYECKUX U CTAaTUCTUYECKUX MaHHBIX. 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 3aHATHH

IIpoBectn aHanu3 gaHHBIX 10 upucam Pumepa ¢ ucnonbzoBanueM JIJID dumepa. HMcenonb3ys
Bce 4 mpu3HAKa, HAWTH ONTHUMAJbHBIA BECOBOW BEKTOP IpPHU PACCMOTPEHUHU TOJIBKO IBYX
KiaccoB: setosa u virginica. CdopmynupoBaTh anrOpuUTM KIacCH(UKAIUA U OILEHUTH
MOoJy4aeMble OLIMOKH.

Tema 6
ABTOMaTHYeCKas Kiaccuukamsi.
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. OLeHUTh OMMUOKH Ki1acCU(DUKAITIH
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, NMPU KOTOPOM OIMMOKH Kiaccupukanmuu OTcyTCTBYIOT. CdhopmynupoBarh
QITOPUTM KJIACCU(PUKAIIUU U OIICHUTH TIOJTyYaeMbIe OITHOKH.

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

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

1 cemectp
PeitTuHr-KOHTpOJIH 1
Yro n3ydaer nucuuiinHa «Pacrno3HaBaHue o0pazoBy.
K kakoii o61acTu 3HaHMsI OTHOCUTCS 33/1a4a pacrio3HaBaHUs 00pa3oB
Jaiite onpenenenue oopasza
Yro sBNsSETCA LENbIO MPOLEyphl PaCcIO3HABAHUS
[aiite onpenenenune Ki1accoB
Kakue ObIBaroT XapakTepUCTHKH 00pa3oB
3aaun pacrio3HaBaHUs 00pa30B
OO11ast cxema CUCTEMBI paclio3HaBaHUs 00pa30B
Oco0eHHOCTH MHTEIJIEKTYaIbHBIX 3a7a4

. Kpurepun uHTEIIEKTyaTbHOCTH 33]a4H.

©CoNo~wWNE

[EEN
o

PelTHUHI-KOHTPOAb 2

Knaccugukarus ¢ noMompio pemaromux GyHKIui

[TonsiTue pemaronux GyHKIUn

Jluneiinsle pematonie pyHkuuu (JIPD)

OO6muii moIX0/] K HaX0XKJIEHUIO JTMHEWHBIX pemarommx GyHkuui. Anroputm Xo-
Kampsmna.

O6061mennbIe pemaromue pyakuu (OPD)

3aa4ya MOHM>KEHUS pa3MEpPHOCTH MeTo I1aBHBIX KOMIIOHEHT
KoppensiioHHbIi 0AX0/1 B METO/IE TIIaBHBIX KOMIIOHEHT
AnrebpanuecKkuil MoIX0 B METOE INIaBHBIX KOMIIOHEHT
Maremarnueckasi IOCTaHOBKA 3aJ1a4 pacrio3HaBaHus. Pacrio3HaBaHue kak
HEKOppEKTHAas 3aJaya.

10. Tumb XapaKTEPUCTHK 00pPa30B.

N e

©o~No O

PelTHHr-KOHTpOJIb 3

JInneniHb nuckpuMuHaHT Ouiiepa
Knaccudukanus ¢ noMompio QyHKIHMA pacCTOSHUS
3. Cnoco0»bl cTaHapTH3alMK TPU3HAKOB

N



CriocoObI U3MEpEeHHs PACCTOSHUN MEX1y BEKTOPaMHU IPU3HAKOB
CriocoOb! onpeieNICHNsl PACCTOSHUS MEXAY BEKTOPOM-00pa3oM U KIaccoM
AJNTOPUTMBI KJIacTepU3allui (BEKTOPHOTO KBAHTOBAHU)

[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.

Mojenb HEUpOHHOM ceTH ¢ 0OpaTHBIM pacnpocTpaHeHreM omuoku (back
propagation).

Hetiponnsie cetn Xondunaa 1 XaMMHUHTA.

ANTOpUTMBI 00Y4EHUS OJHOTO HEUpOHAAITOPUTM 00ydeHus Xe0oa
[TepcenTpoHHBII MeTOA 00y4YEeHUS

AnantuBHOE 00y4YeHHE HEHpOHa.

OO0y4eHre MHOTOCIIONHOW HEHPOHHOM CETH METOAOM OOPATHOTO PACIIPOCTPAHEHUS
OIINOKHU

10. Cetun accormaTUBHON ITaMATH

NS

©CoNo O

PelTHHI-KOHTPOJIb 2.
CratucTuyeckre MeToIbl.
OJeMEeHThl TEOPUU CTATUCTUYECKUX PELICHUH B pacrio3HaBaHUU 00pa30B.
batiecoBckuii moaxozn.
[TocranoBka 3agaun OaiiecoBCKOM Kiaccuukanum
HausHblii GaiiecoBckuii kinaccudukatop.
OTKJI0OHEHNE BEIMYUHBI Cpe/IHEN OIMOKN HEMPaBUIbHON KiIacCU(UKALIUU OT
HaMMeHbIIeH npu HeOallecOBCKON KIacCu(pUKaIUH.
O06001eHHbIH OalleCOBCKUN Ki1accuPuKaTop.
MuHUMaKCHBIA KpUTEpUH KIacCu(pUKALIH
Kpurepuit Helimana-IIupcona
0. luckpuMHHAHTHbIE (DYHKIIUHM U TTOBEPXHOCTH PEILICHHUS.

ok wnE

© o~

[HEN

PelTHHI-KOHTPOJIb 3.

['mcTorpamMmMHBINA METO OLIEHUBAHUS

AJTani TUBHBIA TUCTOTPAMMHBIN METO]T OLIEHUBAHUS

MeTompl TOKaTBHOTO OIICHUBAHUS.

MeToa nap3eHOBCKOTO OKHA

HawuBHnplii 6atiecoBckmii KimaccupukaTop.

OTKIIOHEHNE BETMYUHBI CPETHEH OMTMOKU HeTPaBUILHON KIIACCH(PUKAIIUU OT
HaWMEHBIIIeH MPU HeOaeCOBCKOM Kiaccu(uKainu.

7. O060061eHHbIH OaiiecoBckuil kitaccudukarop

8. Tlapamerpudveckoe OllEHUBAHHE BEPOSITHOCTHOTO PaCIpe/ICIICHUSI.
9. Meroa MaKCUMAIBHOTO MPaBAOOI00US.

10. MeToa MOMEHTOB

ook wndE

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

[Tepeuens BompocoB k 3auety (1 cemectp):
1. Tumoresa Heronmna — CaliMoHa



[Moxxons! k pazpadbotke NN
Hanpasnenus uccnenopanuii 1A
OO6nactu NpUMEHEHHUsI PaclO3HaBaHUS 00pa30B
Oco0eHHOCTH KOMITBIOTEPHOT'O 3pEHUS
Kakwue ¢akTopsl BIUAIOT HA TOYHOCTH PAaCIO3HABaHUS 00Pa30B.
[Tpobaembl pacrio3HaBaHUs 00pa30B
[TonsiTue obpasa.
KauecTBeHHOe onrcanue 3agaun pacro3HaBaHUsi 00pa3oB.
. Tunsl 3a1a4 pacrio3HaBaHMs U UX XapaKTEPHBIE YEPTHI.
. CTpyKTypa cuCTeMbI pacrio3HaBaHUsI 00Pa30B.
. 3aaya pacno3HaBaHus 00pa30B KaK OJHA U3 33a]a4 aHAJN3a JIaHHBIX.
. @opMasbHas MOCTaHOBKA 33/1a4 paclio3HaBaHus 00pa3oB.
. [Ipu3Haku u K1accupuKaToOphI.
. Knaccudukarnus ¢ oOydenuem u 6e3 oOydeHus.
. Pemaronme GpyHkmmm.
. Knaccudukanust 06pazoB ¢ moMomipto GyHKIHUNA pacCTOSHUS.
. Kitaccudukanmst 06pazoB ¢ moMomsto pyHKIHUNA TPABIOTIO00HS.
. OGyuaembie Kkiaccu(puKaTopbl 00pas3oB..
. JleTepMuHNCTCKUI OIXO.
. OGyuaembie kiaccupuKaTopbl 00pas3oB..
. MeToap! pacrnio3HaBaHUs, OCHOBAaHHbBIE HA CPABHEHHUH C STAIIOHOM.
. Mepa 61130cTH, OCHOBAaHHAs Ha MOMCKE ONTUMAIBHOIO MYyTH Ha Tpade.
. 3a1aya cpaBHEHUSI KOHTYPOB.
. CTpyKTypHBIE U CHHTaKCUYECKHE METO/IbI.
. Metoas! npenoOpaboTKH.
. O6paboTKa N300pKECHHIA.

CoNoORWN

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

[lepedens 3amanuii K 3a4eTy:
1. JIns 3aaHHOTO MHO>KECTBA MPELEACHTOB TPEX KIACCOB OMUIIUTE 00JIACTH PEANOUYTEHHUS
ATUX KJIACCOB, UCXO/ISI U3 TPEX TUITOB JIMHEWMHOW pa3aeIMMOCTH KJIacCOB.
2. Cnenaiite aBa (TpH) 11ara METOJOM IPaJUEHTHOTO CITycKa JIJIsl HAXOKIECHUSI MUHIMYMa
3aIaHHOTO (PyHKITMOHAA OmoOKu F(w).
3. Haiinure nuneiiHyto pemaronryto ¢pyHkiuio ¢ nomouisio HCKO-anropurma (anroputm
Xo-Kambsma) 11st 3aJaHHOTO MHOYKECTBA OOYYAIOIINX BEKTOPOB.
4. ITonn3bTe pa3MEepHOCTH 33JJAHHOIO MHOKECTBA BEKTOPOB-IIPU3HAKOB JIBYX KJIACCOB
METO/IOM TJIABHBIX KOMITOHEHT.
5. IloHu3bTE pa3sMEPHOCTD 33JAHHOTO MHOKECTBA BEKTOPOB-TIPU3HAKOB JIBYX KJIACCOB C
MMOMOUIBIO JIMHEHHOTO TUCKpUMHHaHTa Puiiepa.
6. Paz0epurte q0Ka3aTENbCTBO TEOPEMBI O Pa3ACIMMOCTH Ha JIBa KJIacca U O Pa3MEPHOCTH
CIIPSIMJISIIOIIIETO MPOCTPAHCTBA HA MPUMEPE 3aIaHHOTO MHOYKECTBA IBYMEPHBIX BEKTOPOB.
7. Iloctporite k1eTku BOpOHOro [uisi TOUeK 3aJaHHOTO MHOKECTBA B 3aJaHHOW METPUKE.
8. MetonoMm k-means HaliiuTe IEHTPHI TPEX KIACTEPOB IS 3aJJaHHOTO MHOKECTBA BEKTOPOB
E={x1,...,xm} B 3aJaHHON METpPUKE, BEIOPAB B KAYECTBE HAYAIbHBIX LIEHTPOB MEPBBIC TPH
BEKTOpa.
9. MakCMMUHHBIM QJITOPUTMOM HalIUTE NEPBOHAYATIbHYIO PACCTAHOBKY IIEHTPOB KIJIACTEPOB
B 33/ITaHHOW METPUKE VIS 33JAaHHOTO MHOYKECTBA BEKTOPOB.
10. MeTo/10M OMOPHBIX BEKTOPOB HAWIUTE TUHEHHYIO (HEJIMHEMHYI0) pelIatoyto
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 3amaun OaliecOBCKOM KilacCU(pUKALIUN

HawupHnbrii 6aliecoBckuil KiaccupukaTop.

OTKJIOHEHNE BEIMYUHBI CPEIHEH OMTMOKN HEMPAaBUIBLHON KIIACCU(PUKAIIUN 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'ucrorpaMMHBI METOJ 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. Moenb HEHPOHHOM CeTH ¢ 00paTHBIM pacrpocTpaneHreM ormoku (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 METOZ0M 00paTHOTO PaCIpPOCTPAHEHUS

OIIMOKHU

24. Anroput™m 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)T w €, 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, . Ilpuuem 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. llycts , , 1 (1, 1,)T == 2 ( 1,1,1)T =—e 3 (1,1, 1)T = —e - sTaJlOHHBIE BEKTOPHI.
Bbruucnute Matpuily BeCOBBIX KO3((UIMEHTOB CHUHANCOB A ainroputmMa Xondwiga 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 - sTasloHHBIE BEKTOPHI. BriunciuTe BeKTOp Mep OIM30CTH MEXKY ITAIIO

5.3. CamocrosiTejibHasi paboTa 00y4arOUIErocsi

CamocrosTenbHas paboTa OOyUYaAIONIMXCS 3aKIIOYACTCS B CAMOCTOSTEIILHOM HM3YYCHUU
OTACJIBHBIX TEM, HaITMCaHUHN pe(bepaTa 110 3TUM TEMaM. KOHTpOJ'IB BBITIOJIHCHU A
CaMOCTOSITENILHOW PabOThI IPOBOIUTCS MPHU TEKYIIMX KOHTPOJIBHBIX MEPOIMPHUSITHSIX, TECTOBBIX
3aJaHUIX W Ha MPOMEKYTOYHOW AaTTeCTAllMd II0 HMTOTaM OCBOEHHUS Y4eOHO-METOIMYECKOe
o0ecrieyeHre CaMOCTOSTENIbHOW paboThl — OCHOBHas Jurteparypa [1-3], momosHUTEIbHAS
nuteparypa [1-3].

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



1 cemectp:

AJnanTUBHBIE CUCTEMBI paclioO3HaBaHUS 0OPA30B.

Junxoromuu.

Mepsl cxoACTBa U KPUTEPUH KIIACTEPU3ALIUH.

Anmpokcumanusi IIOTHOCTEH pactpeaeneHus: GyHKIUIMU.
[TocTpoenue anroputmoB kiaccudukanuu. Meronx muanmyma CKO.
MeTo ToTeHITUANBHBIX (DYHKIIUH TIPH JETEPMUHUPOBAHHOM ITOAXOJIC.
Obyuaemble knaccuduraTopsl 00pazoB. CTOXaCTHUECKUN MOAXO/I.

NoakowhE

2 ceMecTp:

Anropurm Pobunca-Monpo.

ANropuT™M KOpPpEeKTUPYIOLIUX IPUPALICHUN.

Anropurm HauMenbuiero CKO — croxacTudyeckuil BapuaHT.

Konnenuus MUHUMyMa 3HTPOIIMH IIPU BEIOOpE MPU3HAKOB.

KoHuenmus auBepreHiny npyu BIOOPE MPU3HAKOB.

Paznoxenue Kapynena-Jlossa /i popMUpoBaHUS IPU3HAKOBOTO IPOCTPAHCTBA.
[TocnenoBarenbHbIN AITOPUTM BbIOOpA ABOUYHBIX MPU3HAKOB.

[TapanenbHplii AITOPUTM BbIOOpA JBOUYHBIX IPU3HAKOB.

LN~ WNE

®DoHJ OlLEHOUYHBIX CpeACTB AJId MPOBCACHUSA aTTECTAllUU YPOBH 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. Knuroodecne4ueHHOCTH
No HaumenoBaHue nurepatypsl: aBTOp, Ha3BaHUE, Ton KHUTI'OOBECITEYEHHOCTbD
n/m BUJL M3AHKA, U3MATEIBCTBO n3na Hanuuwme B anextporsom karamore ObC
HUS
OcHoBHas quTepaTypa
1. BecenoB, O. B. Meroast wuckyccrBennoro | 2015 | http://e.lib.vIsu.ru:80/handle/123456789/43
WHTEIUICKTA B JMa- THOCTHKE : yue0. mocooue / 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
IlTeBuenko, 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. CHCTeMbl HCKYCCTBEHHOTO UHTEIIeKTa: Mojenu u | 2012 | http://www.studentlibrary.ru/book/ISBN97
TEXHOJIOI'MH, OCHOBaHHEIE Ha 3HaHusaXx JI.C. 85279035304.html
Bomorosa. - M. : ®unaHCcH U cTaTucTKa, 2012
2. WHTeNnnexTyanpHble METOIbI g | 2011 | http://www.studentlibrary.ru/book/MPEI56
CO3JIaHMsI CUCTEM MOJJICPIKKU 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 06pa30BaHUs

e www.elbib.ru - moprtaJs poccHiCKUX 371eKTPOHHBIX 6UOJIUOTEK

e www.eLibrary.ru - Hay4Has 3/JieKTpoHHasi 6U6JIMOTEKA
elibrary.vlsu.ru - HayyHas 6u6snoreka Bal'y

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

e https://visu.bibliotech.ru/ - sanekrponnas 6ubmuoTeunas cucrema Bil'yY

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCLHUIIJIMHBI

JUis peanuzanuyd  JAaHHOW JUCHUIUIMHBI WMEIOTCS CIICIHAIbHBIC TOMEIICHUS IS
NPOBE/ICHUSI 3aHSATHH JIGKIIMOHHOTO THIIA, 3aHATHH J1a0OpaTOpHOrO THIIA, TPYIIOBBIX H
WHMBUIYAIBHBIX KOHCYJIbTAIHMA, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIHH, a TaKKe
MOMEIIEHUS ISl CaMOCTOSITENIbHON paboThl (ykazarh HeoOxoaumoe). JlabopatopHbie pabOTHI
IPOBOJISITCSI B KOMITBIOTEPHOM Kitacce 213-3

[TepeveHpb UCTIONB3YEMOTO JIMIIEH3UOHHOTO IPOTPAMMHOTO 00ECTICUCHHUSI:
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/

PaGouyto nporpamMmmy cocraBuia: K.T.H., noil. kad. UCITN Ozeposa M.U.

PereHsent: K.1.H., Beaymuii cnenuanuct otaena UT OO0 «Jlay Uzonan» ®amun JI.H. </

[Tporpamma paccMoTpeHa u ogo0pena Ha 3acegannu kadpeaps MCITA

ITpotokom Ne 1 or 30.08.2021 ropna.
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3aseayromuii kadenpoit U.E. Kuranos }'f '

—
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Pabouas nmporpamma paccMoTpeHa U 0J100peHa Ha 3acelaHud y4eOHO-METOJUYECKONH KOMHCCUU
nHanpasnexus 09.04.02 «MuabpopManOHHBIE CHCTEMBI H TEXHOJIOTHI
[Mporokonm Ne 1 ot 30.08.2021 rona.

IIpencenarens komuccuu W.E. XXuranos
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JUCT HEPEYTBEPKIEHWA
PABOYEHU ITPOI'PAMMBI JUCIHUIIVINHBI

Pabouas nmporpamma ogobpeHa Ha Y4eOHBIN TO

[Tporokon 3acenanus kKapeapnr Ne oT roaa

3aBenyromuii kadeapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Tporokon 3acenanus kKageapnl Ne OT roaa

3aBenyromuii kKageapoit

Pabouas mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanus kadeapsl Ne OT roja

3aBenyromnmii kKageapoit

Pabouas nporpamma ogobpeHa Ha y4eOHBIN TOJT

[Iporokon 3acenanus kadpeapsl Ne OT roja

3aBenyromnuii kageapoit

Pabouas nporpamma ogo6peHa Ha y4eOHBIN TOT

[Ipotokon 3acenanus kadeapst Ne oT roaa

3aBenyrouuii kadenpoit




JIMCT PETUCTPAIIMA U3BMEHEHUI
B pabovyIo MporpaMMy JAUCHUTLTIHBI
HHTEJUIEKTYAJIbHBIE TEXHOJIOT MA

oOpazoBartesbHON MporpamMmbl HanpasiieHus moaArotoBku 09.04.02 «udopmarmoHHbie
CUCTEMBI ¥l TEXHOJIOTUW», HAIIPABIEHHOCTh «H(POPMAITMOHHBIE CHCTEMbI U TEXHOIOTHID)
(YpoBeHb MarucTpaTypa)

Howmep BHeceHs! I3MEHEHUS B 9aCcTH/pa3Ieibl Hcnonuurens OcHoBaHue
WU3MCHECHHUS paboueii mporpamMmbl 0)4[0) (HOMEp M AaTa MPOTOKOJIA
3aceaHus Kadeapsl)
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