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TIporpammy muciuIuiiHbel paspadortan(a)(u) moreHt, k.H. (momeHT) AnucumoBa J.C. (Kadempa marematwku u
MIPUKIIATHOW HHPOPMATUKH, OTACICHAC MATEMATUKH U €CTCCTBEHHBIX HAYK)

1. Ilepeyenr NJIAHUPYEMBIX pe3yJbTATOB OO0y4YeHHs MO AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IJIaHUpYyeMbIMH pe3yJibTaTamu ocBoenuss OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHH JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Mudp Pacimindposka
KOMIEeTeHI[UN npuodpeTaeMoii KOMIEeTeHIUH

[K-1 CnocoOeH caMOCTOSTEIbHO M B KOMAaHJIE OCBaWBaTh LU(PPOBbIE HWHCTPYMEHTHl Ha anmapaTHOM |
[IPOrpaMMHOM YPOBHSIX

[K-1.1 3HATh TEXHOJIOTMU M3y4YeHHs LU(POBBIX HMHCTPYMEHTOB HAa amlapaTHOM W IPOTPaMMHOM YPOBHSX|
CaMOCTOSTENILHO U B KOMaH/Ie

I1K-1.2 'YMeTh ocBaMBaTh CaMOCTOSTEIBHO M B KOMaHAC IM(PPOBbIC HHCTPYMEHTHl HAa AallapaTHOM W
MIPOrPaMMHOM YPOBHSX

[K-1.3 Bnanete CmOCOOHOCTBIO OCBaMBaTh CaMOCTOSTENFHO W B KOMaHAE UIH(POBBIE HHCTPYMEHTHI HA
armapaTHOM ¥ POTPAaMMHOM YPOBHSX

[K-2 CriocobeH MpoeKTHpoBaTh MH(POPMaNMOHHO-00pa30BaTEIFHOE MPOCTPAHCTBO HA OCHOBE HCIIOJIB30BAHUS
1 POBEIX HHCTPYMEHTOB, B TOM YHCJIC HHCTPYMEHTOB M CEPBHCOB NCKYCCTBEHHOTO MHTEIIIEKTa

[K-2.1 3HaTh U(POBBIC MHCTPYMEHTHI, B TOM YHCJIE€ MHCTPYMEHTBHI M CEPBHCHI MCKYCCTBCHHOTO HHTEIUICKTA,
MIPUMEHsEMbIE JJISI IPOEKTUPOBAHMS HH(POPMANMOHHO-00pa30BaTEIbHOTO IPOCTPAHCTBA

[K-2.2 YMeTh NpOEeKTUpOBaTh HH(OPMALMOHHO-00pa30BaTeNIbHOE IPOCTPAHCTBO Ha OCHOBE HCIIOJIB30BaHMUS
L (POBBIX HHCTPYMEHTOB, B TOM YHCJIE HHCTPYMEHTOB M CEPBUCOB UCKYCCTBEHHOTO MHTEIIEKTA

I1K-2.3 Bnaneth CIOCOOHOCTHIO MPOCKTHPOBATH HHGOPMAIIMOHHO-00PA30BATEIBHOE MPOCTPAHCTBO HA OCHOBE

MCIIOJIb30BaHUA IlI/I(i)pOBbIX UHCTPYMEHTOB, B TOM 4YHUCJII€E MHCTPYMCHTOB MU CEPBUCOB HCKYCCTBCHHOI'O
MHTCJIJICKTA

OOyJarommiicsi, OCBOUBIIHN JUCIUILTHHY (MOJTYJIIB):

JlomxeH 3HaTh:
- OCHOBHBIE TIOHSTHS U TIPUHIUITBI KOMIILFOTEPHOTO 3pEHHMs, TAKUE KaKk 00paboTka n300pakeHuii, paclio3HaBaHHe
00BEKTOB, CerMeHTanus H300paKeHUH, TPEKHUHT 0OBEKTOB.

- OCHOBHBIE JITOPUTMBI M METOJIbI KOMIIBIOTEPHOT'O 3pEHHMS, BKITFOUas KJIACCUUECKHE AJITOPUTMbI 00pab0TKN U300pakeHuit

(pumpTpanms, npeoOpa3oBaHs) U COBpEMEHHBIE METOIBI, OCHOBAaHHEIC Ha TITyOOKOM 00ydeHHH (CBEPTOYHBIC HEHPOHHBIC

CETH).

- bubnuotexku u PppeiMBOPKY T KOMITBIOTEPHOTO 3peHust, Takue kak OpenCV, TensorFlow, PyTorch, Keras.

- AmmapaTHele mI1aTGOopMBI 1Tl KOMITBIOTepHOTO 3peHus, Birodas CPU, GPU, cnenmain3npoBaHHBIE YCKOPUTEIH.

JloibKeH ymeTs:

- Pa3pa6aTBIBaTB " p€aJIM30BbIBATH ITPUJIIOKEHNA KOMIIBIOTCPHOI'O 3p€HUA C UCITIOJIb30BAHUEM BBI6paHHI)IX OuOIMOTEK U

(hpeiMBOPKOB.

- [logroraBnuBate 1aHHbIE U1 00yUYEHHS MOZIeTIeld KOMITBIOTEPHOTO 3peHNs, BKIIIoUasi cOop, pa3sMeTKy U mpenroOpaboTKy

JaHHBIX.

- O6yanb 1 OLICHUBATb MOJCJIN KOMIIBIOTCPHOI'O 3pCHUA, UCTIOJIB3Y S PA3JIMYHBIC MCTPUKHU Ka4CCTBA.

- I/IHTerI/IPOBaTL MPUIIOKCHHS KOMIIBIOTEPHOT'O 3pC€HUS B APYTUe€ CUCTEMBI U ITPUITIOKCHUS.

- AHaJIM3MPOBaTh M HHTEPIPETHPOBATH PE3YIbTaThl pa0OTHI MPHIIOKEHUH KOMITBIOTEPHOTO 3PEHUSL.

JlomkeH BIaieTh:
- HaBbikamu mporpammupoBanusi Ha Python (umm apyrom s3bike, NOAXOMSIIEM ISl Pa3pabOTKU IPUIIOKEHHUH
KOMITBIOTEPHOTO 3pEHHS).
- Ilpaktueckumu HaBbIKaMH paboOTHl ¢ OuOMMOTeKamMu u (pelimMBOpkamMu s KommbloTepHoro 3penust (OpenCV,



TensorFlow, PyTorch, Keras).

- HaBbIikaMu paboThI ¢ pa3IMYHBIMY TUIIAMU JTAHHBIX H300paxXeHUA U BUIEO.

- CrocoOHOCTBIO BI)I6I/IpaTL U NPUMCHATH MOAXOJAAINIUEC aJTOPUTMbI U MCETOJblI KOMIIBIOTCPHOI'O 3PCHUA IJISI PCIICHUA
KOHKPCTHBIX 3aJa4.

- HaBeikamu OTJIaAKH U OIITUMU3AIIUHN HpI/IJ'IO)KeHI/Iﬁ KOMIBHOTECPHOT'O 3pCHUA.

2. Mecto nucuMiuidibl (Moay.is) B ctpykrype OIIOII BO

Hannas mucnummHa (Momyns) BiimodeHa B pasgen «b1.B.JIB.05.01 JIucumrmmmasr (MOIyJH)» OCHOBHOM
npodeccHoHaIbHOI 0Opa3oBarenbHOM mporpammel 44.04.01 «Ilemarormdeckoe obpa3zoBanue (VICKyCCTBEHHBIH MHTEIUICKT
B NIPOEKTUPOBAHUU IU(PPOBON 00pa30BaTEIEHON CPEIBI IEarora)» U OTHOCHTCS K TUCIHIDIMHAM (MOIYIIAM) TIO BRIOOPY U
K 9acTH, GopMHUpyeMOr yJacTHHKaMHU 00pa30BaTeIbHBIX OTHOMEHUH. OcBanBaeTCs Ha 2 Kypce B 4 ceMecTpe.

3. O0beM IMCUMIIMHBI (MOAYJISI) B 3aYeTHBIX €JMHULAX ¢ YKa3aHHeM KOJHMYEeCTBA YACOB, BbIJAEJICHHBIX Ha
KOHTAKTHYI0 pa0oTy oOydamoumuxcs ¢ npemnogapareiaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYIO
padoTy o0yuyaromuxcs

OO1mast TpPyA0eMKOCTh JUCIUILTHHBI COCTABIISIET 2 3a4eTHBIX(ble) enuHuUI(bI) Ha 72 yaca(oB).

KonraktHast pabora - 16 waca(oB), B Tom uucie yekiuu - 4 uaca(oB), mpakTuiyeckue 3ansitusi - 0 uaca(oB),
nabopaTopHbie paboThl - 12 yaca(oB), KOHTPOJIb CAMOCTOSITEIBHOM Pa0bOTHI - 0 yaca(oB).

CamocrositenpHas pabora - 56 gaca(os).

Kontposs (3auét / sx3amen) - 0 gaca(os).

dopma MPOMEKyTOYHOTO KOHTPOJIS IUCIUILIMHEL 3a4eT B 4 ceMecTpe.

4. Copep:xaHue JUCHMILVIMHBI (MOAYJIs1), CTPYKTYPMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBeJeHHOI 0
HA HUX KOJINYeCTBA aKa/leMHYeCKUX YaCOB H BUJAOB Y4eOHBIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUi VIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AMCHUILINHE (MOAYJII0)

Buasl 1 yacel
C KOHTAKTHOI padoThl,
e HX TPYA0EMKOCTH CamocTost
N Pa3nennl JUCHMIIIMHDBI / M (B yacax) TeJbHas
MOAYJI ec ek Mpakru | JlaGopa padora
Tp m[u YyeckKue TOPHBIE
3aHATHS | PadoThI
T 1.B . O6pab
1 [Tema BezieHI/Ie B KOMITBIOTEPHOE 3pCHUE paboTka 4 1 0 4 18
M300paskeHUH.
T 2.P ) §] . K
o [Tema acro3HaBaHHE 00Pa30B M OOBEKTOB acCHYeCKHe 4 1 0 4 18
METO/IBI
3. [Tema 3. I'my6okoe oOydeHHE B KOMITBIOTEPHOM 3PCHHUU 4 2 0 4 20
Uroro: 72 u. 4 0 12 56

4.2 CoaepxxaHue TUCHMILVIMHBI (MOIY.J151)

Tema 1. BBenenue B komnbloTepHoe 3peHue. O0padoTka uzodpaxenui

OCHOBHBIE TIOHSTHS] KOMIIBIOTEPHOTO 3pEHHsI. APXUTEKTYpa CHCTEM KOMITBIOTEpPHOTO 3peHust. O0nacTu npuMeHeHusI.
[IpencraBnenne nzobOpaxeHuid B mmdppoBoMm Buze. LlBeroBbie mozenu. basoBele omepanmu 00pabOTKM H300paskeHMIA:
¢unbTpanus  (CriaaXkuBaHHE, IOBBIICHHE PE3KOCTH), MOpP(OJOrHYecKHe oIlepanuu, npeodpasoBanus (aduHHbBIE,
npoektuBHbIe). bubmoreka OpenCV aist 00paboTKH N300paskeHUH.

Tema 2. Pacnno3naBanue 06pa3oB U 00beKkTOB. Kitaccuueckue MeToabl

IlocranoBka 3amaunm pacro3HaBaHusi o00pa3oB. Kiaccudukanms, Jokanmm3anus, JETEKTHPOBaHHE OOBEKTOB.
Krnaccuueckne meronsl pacnosHaBaHusl oOpasoB: mpusHaku Xaapa, HOG, SIFT, SURF. Meroapl kiactepusanuy.
Anroput™ k-cpenHux. MeTtozpl kiaccuduKayn: MeTo ] OopHBIX BeKTopoB (SVM), k-Ommkaiimmix coceneit.

Tema 3. I'ny6okoe o0y4eHne B KOMIILIOTEPHOM 3PeHUH

Beenenne B Heiiponnsie ceti. CBéprounsie Heliponnbie cetr (CNN). Apxurextypsr CNN (AlexNet, VGG, ResNet,
Inception). OO6yuenne CNN. @ynkimu norepb. Meroasl ontumumsauuu. [Ipumenenne CNN s pemieHust 3amady
KOMITBIOTEPHOTO 3pEHMs: KiacCHu(UKalMs H300paKeHUH, JETeKTUpOBaHHE OOBEKTOB, CErMEHTalusl H300paKeHHH.
@peiimBopku aist riryookoro ooydenus: TensorFlow, PyTorch, Keras.

5. Ilepeyenb y4eOHO-METOAMYECKOrO oOOecredyeHHs1 IO CAMOCTOSITEJLHOH padoThl 00y4yaromuxcss IO
JUCHUILTHHE (MOAYJII0)



CamocrosiTennpHass paboTa OOydYaroOmIMXCS BBIMOJHIETCA 10 3aJaHUI0 M TPU METOIUYECKOM PYKOBOZICTBE
npernojaaBaTes, Ho 0e3 ero HermocpeACTBEHHOro yyacTus. CaMocTosTeNbHast paboTa MoApa3IesieTcsl Ha CaMOCTOSTEIbHYTO
paboTy Ha ayAMTOPHBIX 3aHATHUSX M Ha BHEAyAUTOPHYIO CaMOCTOSITENbHYI0 pabory. CamocTosiTenbHas paboTa
o0yy4aromuxcsl BKIIOYAET KaK MOJHOCTHIO CAMOCTOSTENIbHOE OCBOCHHE OTAEIBHBIX TeM (pa3/eNoB) AWUCHUIUIMHBL, TaK U
npopaboTKy TeM (pa3/ienoB), OCBaMBacMbIX BO BpeMs ayJIUTOpHOH paboTel. Bo Bpemst caMocCTOSTENbHON pPabOTHI
oOyyaromyecss YUTalOT U KOHCHEKTUPYIOT Y4eOHYI0, Hay4HYI0O M CIIPaBOYHYIO JINTEPATypy, BBINOJHSIOT 33/IaHMS,
HanpaBJIeHHbIE Ha 3aKpeIUICHWE 3HAHMH M OTpabOTKYy YMEHHI M HaBBIKOB, FOTOBSTCA K TEKYIIEMY M IPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUILINHE.

OpraHuzanusi caMOCTOSTENHLHON paboThl 00yYarONIUXCS PErIaMeHTHPYETCSI HOPMaTUBHBIMH JIOKYMEHTaMH, Y4eOHO-
METOIMYECKOI JIUTEpaTypol U JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaMH, BKIIIOYAS:

[opsimok opraHu3anuMy ¥ OCYIIECTBJICHHUS O0pa30BaTElIbHOW JEATENbHOCTH IO 00pa3oBaTeNbHBIM IIPOrpaMMaM
BBICIIEr0 00pa3oBaHMs — TIporpaMMam OakajaBpuara, NporpaMMaM CIeNUaliTeTa, NporpaMMmaM MarucTpaTrypsl
(yTBepxIeHHBIN MpuKa3oM MUHHCTEpPCTBa HayKH W BBICIIEro oOpazoBanms Poccuiickoit @exepannu ot 6 ampens 2021
roma Ne 245)

VYcraB  depepanbHOro  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro  yupexzaeHus  "KaszaHckwid
(ITpuBoKCKHiA) denepanbHBIi YHUBEPCUTET"

[IpaBuiia BHyTpeHHETO pacnopsaka (eaepatbHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTelIbHOTO YUPEKACHUS
BBICIIEro IpodeccroHanbHoro oopasosanus "Kazanckuii (IIpuBoinkckuit) dpenepaibHblii yHUBEpcUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro ([IpuBomkckoro) ¢enepaibHOro yHUBEpCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JTUCHUILIUHE (MOAYJII0)

@DoHA ONEHOYHBIX CPEACTB 10 AUCLUUIUIMHE (MOMYJI0) BKIIOYACT OICHOYHBIC MaTepuajbl, HANpPaBJICHHBIC Ha
TPOBEPKY OCBOCHHS KOMIICTCHIM, B TOM 4YHCJIC 3HAHWH, yMEHWH M HaBBIKOB. DOHJ OLICHOYHBIX CPEICTB BKIIOYACT
OLICHOYHBIC CPEJICTBA TEKYIIET0 KOHTPOJIS ¥ OLCHOYHBIE CPEICTBA IPOMEIKYTOUHOH aTTeCTALHH.

B doHIe O1eHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIIas HHHOPMALIHUS:

- COOTBETCTBHE KOMITCTCHIUH ITAHUPYEMBIM Pe3yJIbTaTaM 00y4YeHHs 110 AUCHUILTHHE (MOAYJII0);

- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHu3M (OPMHUPOBAHUS OLEHKHU 110 JUCLUILIHHE (MOAYJIIO);

- ONMCaHUe MOpPSKa IPUMEHEHHS ¥ POLIEAYPbl OLCHUBAHUS LISl KQKIOTO OLIEHOUYHOTO CPEJICTBA;

- KPUTEPUH OLCHUBAHUS JUTS KaXKJIOr0 OLICHOYHOTO CPE/ICTBA;

- COIep)KaHWE OLCHOYHBIX CPEACTB, BKJIIOYas TpPeOOBaHMS, NPEIbsBIsIEMble K JCHCTBHAM OOy4Yaromuxcs,
JEMOHCTPHPYEMBIM pe3ylibTaTaM, 3aJaHHs Pa3JIMYHbIX THIIOB.

@DoHJ OLICHOYHBIX CPEACTB MO TUCLHMIUTMHE HaxXoaAuTcs B [IpmiioskeHun 1 kK mporpamme TUCHHUIUTUHBL (MOIYJIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOIMMOM JJI5l OCBOEHUS JUCUMIIMHBI (MOTYJI5)

OcBoeHNe TUCHMIUIMHBI (MOIYJS) IpeArojaraeT HW3ydeHHe ydeOHO#l nureparypsl. JlutepaTypa MokeT OBITh
JOCTyIHa 00y4aloMmuUMCs B OHOM U3 JBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B OJJICKTPOHHOM BHJIE - 4Yepe3 3JIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBl Ha OCHOBAaHMM 3aKIMIOYEHHBIX KDY
JIOTOBOPOB C TIPaBo00IIagaTeNIsIMHu;

- B Ie4aTHOM BHJE - B Hayunoii 6nbnmnoreke EnaOysxkckoro nactutyra KOVY. O0ydaromnuecs momy4yarT yIeOHy0
IUTepaTypy Ha aOOHEMEHTE II0 YHWTAaTelNbCKUM OHJIeTaM B COOTBETCTBHM C MpaBWIAMH IoJb30BaHMs HayduHoi
OMOIMOTEKOMH.

DNeKTPOHHBIE M3/1aHUS JOCTYIHBI JUCTAaHIMOHHO M3 000N TOYKH NPH BBEICHUM O0YYAIOMIMMCS CBOETO JIOTWHA
U Mapois OT JWYHOTO KaOMHeTa B cucTeMe "OJeKTpoHHBIH yHHBepcuTeT'. IIpy HCIONB30BAHMHU IEYATHBIX H3TaHUN
OuOIMOTEeYHBIH (OHJ JOJDKEH OBITh YKOMIUIGKTOBAaH WMH M3 pacdera He MeHee 0,25 sk3eMiumsipa Ha KakIoTO
00yJaromierocs U3 Yucia JIUI, 0JJHOBPEMEHHO OCBaWBAIOIINX JAHHYIO IUCIUIUIHHY

[lepeyenp nuTepaTypsl, HEOOXOIUMON IS OCBOCHMS NUCHWIUIMHBI (MOAYJsI), Haxomutcs B IIpmmoxkennn 2 K
paboueit mporpamme AUCHUIUIMHBL. OH MOIJIEKUT OOHOBICHHWIO TP H3MEHEHHHM YCIOBHH 10roBopoB KDY ¢
npaBooONaaTeNs MM DJIEKTPOHHBIX M3JAaHMH M IIpH HM3MEHEHHWH KoMIuiekToBaHus (onnoB HayuHoit OuOmmorexu
Enabysxckoro nHeturyra KOV.

8. Ilepeuennb pecypcoB HHPOPMAUHMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn "WHTepHeT", HEOOXOAMMBIX JIsi
OCBOEHMSI JUCHUILTUHBI (MOAYJIs1)

CoBpeMeHHOE KOMIIBIOTEpHOE 3PCHUE —
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_ medium=cpc&utm_campaign=smart_merc
hant rus&utm term=---



https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647

autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7
C%7Cdevice%7Cdesktop%7Cge0%7CPecnybimnka%20Tarapcran%7C11119&yclid=102680787338395647
Kak ycrpoeHo koMmbroTepHoe 3penue- https://practicum.yandex.ru/blog/chto-takoe-kompyuternoe-zrenie/

KomnerotepHoe 3pECHHUE: oT pacro3HaBaHusA TEKCTa o HA3Y4YEHUs KOCMOca -
https://yandex.cloud/ru/blog/posts/2022/05/computer-vision?utm_referrer=https%3A%2F%2Fyandex.ru%2F

9. MeToauyeckue yKa3aHHus JAJIs1 00y4AI0MMXCSI 0 0CBOEHUIO THCITUTTHHBI (MOIYJIsT)

Bun padort MeToauyeckue peKoMeHIaluu

hS i JlekunoHHbIE 3aHATHS IPOBOSTCS € HCIOIb30BAaHNEM MHTEPAKTHBHBIX TEXHOJIOTHH M MPEAIIONaraoT
aKTHBHOE y4acTHE CTYAEHTOB. 7Sl MOATOTOBKHY K 3aHATHSIM PEKOMEH/YeTCs BBIACIATH B MaTepuane
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IIPETIOIAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIIHIO
BOKPYT HUX. JKenaTenpHO BBIACTATH B UCTIONB3YEMOH JIUTEpaType IMOCTAHOBKH BOIIPOCOB, HA KOTOPBIC
Pa3HBIMHU aBTOPAM MOTYT OBITh JaHBI Pa3IHIHBIC OTBETHL. Ha OCHOBaHMM NOCTaHOBKU TaKHUX BOIIPOCOB
ciemyeT coOupaTh apryMEHTHI B TIONIb3Yy PA3IMYHBIX BAPHAHTOB PELICHUS OCTABICHHBIX IPOOIIEM.

nmabopaTopHsie | B aynnToprn, ocHamERHOI COOTBETCTBYIONNM 000pyI0BaHNEM, 00yUJaIOIINecs MPOBOAAT YIcOHBIE

paboThI 9KCIICPUMEHTHI U TPSHUPYIOTCS B IPUMEHEHHUH MPAKTUKO-OPUCHTHPOBAHHBIX TEXHOJIOTHH.
OlLeHHUBAKOTCS 3HAHME MaTepuala 1 YMEHHE IPUMEHSTh €ro Ha NPaKTHUKe, YMEHHS M HaBBIKH 0 paboTe ¢
000pyJOBaHUEM B COOTBETCTBYIOLICH MPEIMETHOH 00IacTH.

camoctos- | CamocTosTensHast paboTa CTyI€HTOB MO AUAAKTHYECKOH CYTH IPEACTABISIET cO00H KOMIIEKC YCIOBHH
TenbpHas paboTa| 00ydIeHHs, OpraHu3yeMbIX IPETo1aBaTesIeM U HAIPaBJICHHBIX HAa CAMOIIOATOTOBKY ydaIuxcs. Y4yeOHas
JEATETLHOCTh TMPOTEKAET 0€3 HETOCPEACTBEHHOTO YIACTHS IPETIOIaBaTelIs M 3aKII0YaeTCs B
popaboTKe JIEKIMOHHOTO MaTepHaa, MOArOTOBKE, K JA00OPATOPHBIM M MPAKTHICCKUM 3aHSITHIM;
U3y4YEeHUH y4eOHOH JuTepaTyphl U3 OCHOBHOTO M JOTIOJIHUTEIHLHOTO CIHCKA.

3a4er 3ayer 1Mo Kypcy IpoBoIUTCs o omineraMm. [Ipu MoAroTOBKE K 3a4eTy HEOOXOIMMO OMUpPAThCs Ha
HCTOYHMKH, KOTOpPBIE pa30npatnch Ha JEKIUIX B TeUueHHe cemectpa. Ha 3adere cTyaeHTy npeanaraercs
Onet, B KOTOpPOM JBa Bompoca. [Tocie oTBeTa CTyJeHTY MOTYT OBITh 3aJaHbl JJOIOJHUTEIbHBIC
BOTIPOCHI.

10. IlepeyeHb HMH(POPMALUOHHBIX TEXHOJIOTMi, HCNOJb3yeMbIX NPH OCYHIECTBJEHHMU O00pPa30BaTEJIbLHOIO
npouecca no JMCIMIIMHe (MOAYJI0), BKJIIOYAs IepedeHb NPOrpaMMHOro ofecrnedyeHHss M HHOOPMAIMOHHBIX
CIIPABOYHBIX cHcTeM (IPU HEOOX0AMMOCTH)

[lepedenp MHPOPMAIIMOHHBIX TEXHOJIOTHH, HCIIOJIB3YyEMBIX NPH OCYLIECTBICHHH 00pa3oBaTEIBHOrO IIpolecca Mo
JUCUUIUIMHE (MOIYIIO), BKIIIOYas TEepedeHb IPOrpaMMHOTO OOecHedeHUs W WH(QOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepHAJbHO-TEXHHYeCKOH 0a3bl, HeO0OXOAMMON I OCYLIeCTBJIeHMS O00pa30BaTEJLHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

VYuebnas aymnutopust Ne 60 (423600, Peciybmmka Tatapcran, . Emabyra, yn. Kazanckas, n. 89) i mpoBemeHUs
3aHATHH JIEKIMOHHOTO THIA, 3aHATHI CEMHUHAPCKOTO THMA, TPYNIOBBIX M HHAWBUIYAJIbHBIX KOHCYJBTAlWH, TEKYIIETo
KOHTpOJISI ¥ MPOMEXYTOYHOH aTTeCTallly,IIOMELIeH)e ISl caMOCTOsTeNbHON paboTsl. Kommiekr mebenu (1ocagodHbIX
Mmect) 29 mt. Kommiekt meGenu (rmocanoyHbix Mect) aist npenogasatens 1 mt. Kommsrotepnsiii kinace: Kommnbrorepsr intel
core i5 15 mr. Monutops! ViewSonic 22d 15 . [Tpoektop EPSON EB-535W 1 mt. MaTepakTnBHas nocka IQBoard DVT
TNO082 1 mr. Tpubyna 1 mr. Konnunmonep 1 wt. Hacrennsie mon ku 6 . lllkad nyxcrBopuarsiii ¢ noikamu 1 mr. Be6-
kamepa 1 mr. Beixon B MHTepHET, BHYTPHBY30BCKas KOMITBIOTEpHAs! CETh, JOCTYH B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
obOpazoBatenbHyI0 cpeny. HaGop y4ueOHO-HArSIAHBIX TMOCOOWH: KOMIUIEKT MpPE3eHTAlMK B 3JEKTPOHHOM ¢opMaTre To
MIPeToaBaeMON JUCIUILTHHE 3-5 IIT.

12. CpeactBa aganTanuy NpenofaBaHus JMCHUILIMHBI K MOTPEOHOCTAM 00y4alolIuXcsi MHBAJHMIOB M JIUIL C
OrpaHUYEeHHBIMH BO3MOKHOCTAMH 310POBbS

IIpu HEOOXOAMMOCTH B 0O0pa30BATENLHOM MPOIECCE MPUMEHSIOTCS CIEAYIOIIHE METOAbl U TEXHOJIOTHH,
oberyaronire BocnpusiTie WHGOpMAUK O0YYAIOIUMHUCS WHBATUAAMHU U JIMIIAMU C OTPAHHMYCHHBIMH BO3MOXHOCTSIMU
3JI0pOBBSI:


https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://stepik.org/course/223852/promo?utm_source=yandex_stpk&utm_medium=cpc&utm_campaign=smart_merchant_rus&utm_term=---autotargeting&utm_content=y%7Cposition%7Csearch%7Cnone%7Cpremium2%7Cad%7C1545289345615452893456%7C%7Cdevice%7Cdesktop%7Cgeo%7CРеспублика%20Татарстан%7C11119&yclid=102680787338395647
https://practicum.yandex.ru/blog/chto-takoe-kompyuternoe-zrenie/
https://yandex.cloud/ru/blog/posts/2022/05/computer-vision?utm_referrer=https%3A%2F%2Fyandex.ru%2F

- CO3JaHWE TEKCTOBOW BEPCHH JIFOOOTO HETEKCTOBOTO KOHTEHTA JIsi €r0 BO3MOKHOTO MPEoOpa3oBaHUS B
albTepHATHBHBIE (POPMBI, yIOOHBIE sl PA3THYHBIX MOJI30BATEICH;

- CO3[aHMe KOHTEHTA, KOTOPHIH MOKHO IMPEACTABHTH B PAa3IMYHBIX BHIAX 0€3 MOTEPH JAHHBIX WIM CTPYKTYPHI,
TPEYCMOTPETh BO3MOXHOCTH MACIITA0MPOBAaHUSA TEKCTa W H300paKeHWi 06e3 MOTeprd KadecTBa, IMPELYCMOTPETH
JOCTYIHOCTbH YNPABJIEHHUsS] KOHTEHTOM C KJIaBUATYPHI;

- CO3/IaHAE BO3MOKHOCTEH IUIsl 00YUAIOMIUXCSl BOCIIPHHAMATD OJHY M TY e HH(POPMAIIHIO U3 Pa3HBIX HCTOYHUKOB -
HAlpuMep, Tak, 4TOOBI JIMIA C HapyNICHWsAMH CIIyXa TONyYald WHOOPMAIHIO BH3YaJlbHO, C HAPYIICHHUSMH 3pEHHS -
aynalbHo;

- TPUMCHEHHE TPOTPAMMHBIX CPEICTB, OOECICUMBAIOIINX BO3MOKHOCTH OCBOCHHS HABBIKOB WM YMECHHH,
(bOPMHUPYEMBIX JUCIMIUIMHOM, 3a CYET aJbTePHATHBHBIX CIHOCOOOB, B TOM YHCIE BHPTYalbHBIX Jaboparopuii u
CHUMYJISIIIMOHHBIX TEXHOJIOTHA;

- TpHMEHEHWE JUCTAHI[MOHHBIX O00pPA30BATENBHBIX TEXHOJOTHH IS Tepefaud WH()OPMAIWK, OpTraHU3aInu
pa3UYHBIX (OPM HMHTEPAKTUBHON KOHTAaKTHOW paboThl 0OYYalOIIerocs C MpErnojaBaTeieM, B TOM YHCIE BEOMHAPOB,
KOTOpBIE MOTYT OBITh HCIIOJB30BAHBI JJIs MPOBEACHHS BUPTYAIbHBIX JIEKIUH C BO3MOKHOCTHIO B3aUMOJEHCTBHUS BCEX
YYACTHUKOB JHUCTAHIIMOHHOTO OO0YYeHUsl, MPOBEICHUS CEMUHAPOB, BBHICTYIUICHHUS C JOKJIaJaMU U 3aIlUThl BBIIOJTHEHHBIX
paboT, MPOBEICHUS] TPEHUHTOB, OPraHU3aI[HMK KOJUICKTUBHON paboTHI;

- MpUMEHEHHe JMCTAHI[MOHHBIX O00pa30BATENLHBIX TEXHONOTMH JJIsi OpraHu3anuu  (GOpM TEKymero u
MPOMEXKYTOYHOTO KOHTPOJIS;

- YBCJIMYCHUC TMPOAOLKUTCIBHOCTU CAa4u O6y‘-IaIOHII/IMCSI HWHBaJIMAOM WKW JIMIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3710POBbsI (DOPM MPOMEKYTOYHOM aTTECTANMHU MO OTHOLICHHUIO K YCTAHOBICHHOHN MPOJIOJIKUTEIIBHOCTU UX
cllauu:

- TPOJODKUTENIBHOCTH CAYM 3auéTa WM JK3aMEHa, MPOBOJMMOTO B MHUCBMEHHO# (opme, - He Goiee uem Ha 90
MUHYT;

- TIPOJODKUTEIBHOCTH TOATOTOBKM OOYYArOMIErocs K OTBETY HAa 3auéTe WIM SK3aMeHe, TPOBOAUMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTENFHOCTH BBICTYIUICHHUSI 00YYArOIIEr0Cs MPH 3aIlliTe KypCOBO# paboTHI - He 6ojiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBieHa B cootBeTcTBHH ¢ TpeboBanusMu @I'OC BO u yueOHBIM m1aHoM 10 Hampasienuto 44.04.01
«Ilemarormueckoe 0Opa3oBaHKHE» M MAarucTEpPCKoi mporpamme «VICKyCCTBEHHBIH MHTENJIEKT B IIPOCKTHPOBAHUH IH(POBOI
00pa3oBaTeNbHOM Cpebl meJaroray.
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K paboueti npoepamme OUCYUNTUHBL (MOOYJis)
51.B.J[B.05.01 Paspabomka npunodicenuti KOMRbIOMEPHO20 3PEHUSL

MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA30BAHM S POCCUIMCKOM ®EJIEPALIMNA
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE BBICILIETO 00pa30BaHUs
"Kazanckuii (IIpuBomxkckuii) ¢penepaibHblii yHuBepcuTeT”

Enabyxckuii mHCTUTYT ((prmna)

®oHJ OLIEHOYHBIX CPEACTB M0 JMCHUILIMHE (MOLYJII0)
b1.B.J1B.05.01 Pa3padoTka npu/I0KeHNH KOMIILIOTEPHOI'0 3peHUs

Hamnpasnenne nmoarorosku: 44.04.01 - Tlenarorudeckoe o0pa3oBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIH HHTSILICKT B IPOSKTUPOBAHUH ITU(PPOBOI 00pa30BaTeNbHON CPEIIbI ITeaarora
KBanmuduxkaiiys BbITyCKHHKA: MArHCTP

®Dopma o0yueHHs: OUHOe

SI3bIK 0OyUeHUS: pyCCKUi

Ton Havana oOydeHwms 1Mo oOpa3oBareabHOM porpamme: 2026




COJEPKAHUE

1. CooTBeTCTBHE KOMIETEHIINH TUIAHUPYEMBIM Pe3yJIbTaTaM 00yUeHHUS 10 JUCIUIUIHHE (MO/IYJIIO)
2. Kpurepun oneHnBanus chOpMHUpPOBAaHHOCTH KOMIETECHIN I

3. PacnipesieneHue OieHOK 3a ()OPMBI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHYO aTTECTALHIO
4. OueHOYHBIE CPEICTBA, MOPSIOK UX MPUMEHEHHS U KPUTEPUU OLIEHUBAHUS

4.1. OueHoYHbIE CPEACTBA TEKYIETO KOHTPOIISL

4.1.1. JJabopaTopHbIe pabOTHI IO TEMaM:

4.1.1.1. Ilopsmok mpoBeACHUS U MPOIIEIyPa OIICHUBAHHS.

4.1.1.2 Kpurepun orieHUBaHUS

4.1.1.3. ConepxaHue OIICHOYHOTO CPEICTBA

4.2. OueHOYHBIE CPECTBA IPOMEKYTOUHOH aTTeCTAIIUH

3ager

4.2.1. ITopsaaok mpoBeAeHUS.

4.2.2. Kputepuu OllecHUBaHHUSL.

4.2.3. OLeHOYHBIE CPEeICTBA.



1. CooTBeTCTBHE KOMIETECHIMIA IIAHNPYEMBbIM pe3yJbTaTaM 00y4YeHHs N0 NUCHUILINHE (MOAYJII0)

IPOrpaMMHOM YPOBHE.

KOMIIbIOTEPHOT'O 3pEHUS.

VYwmets HacTpauBath 110, ncnonp3oBath

ammapaTtHble  pecypchl, padoTath ¢
00JIaYHBIMU wiaThopMamu,
pa3pabarbiBaTh MPUIIOKCHUS,

IOoArOTaBJIMBAaTh JTaHHBIC, o6yanL u
OLICHUBATh MOJIC/IN.

Kox u HaumeHoBanme | MHauKaTopbl gocTuxkenusi | OLeHOUHbIE CPEACTBA TEKYIEro KOHTPOJS U
KOMIEeTeHIHH KOMIIeTeHIHH A JAHHOH | NMPOME:KYTOYHOM aTTeCTALMH
AMCHUILIHHBI
INK-1  Crnocoben 3HaTh OPUHIMIBI paOoThl annapatHoro | Tekyuimii KOHTPO.Ib:
camoctositenibHo W B | U I1O, Oubnmoreku u (peiiMBopku | 4 cemecTp
KOMaHJIe ocBauBars | (OpenCV,  TensorFlow, PyTorch, | JlaboparopHsie paboThI 10 TeMam
uudpossic UHCTpyMeHTHI | Keras), TpeGoBanus Kk ammapatHomy | Tema 1. BBeneHHe B KOMIIBIOTEPHOE 3pEHUE.
Ha anmnapaTHoOM U | obecrneueHuto, anropuTMbel U MeToisl | O6paboTka nzobpaskeHuit

Tema 2. Pacrio3naBanue 00pa3oB 1 00BEKTOB.
Kiaccudeckue MeTo bl

Tema 3. I'myOokoe 00y4YeHHE B KOMITBIOTEPHOM
3peHUH

IIpomexyTouHas aTTeCTAUS:
3auem

YHUCJI€ HHCTPYMCHTOB H

TpeHIb! TU(GPOBOrO 0Opa30BaHNS.

Brnajgeth HaBbIKAMH ~ YCTAQHOBKH U

HaCTPOUKH 10, HCTIOTI30BAHUS

6ubmuorex u QpelMBOpKOB, BBIOOPA

anmapaTHoro obecrieueHus,

MIPOTPaMMHUPOBAHHS, OTJAJIKH u

OIITHMH3ALIH.
I[IK-2  Cnocoben 3HaTh  MHCTpYMEHTHl  1dpoBoro | Tekymmii KOHTPOJIb:
MPOEKTHPOBATh o0pa3oBaHus, BKJTIOYAst CV- | 4 cemectp
UHPOPMAITUOHHO- OMONMOTEKH | CepBUCH;, TpHUHIHUILI | JlabopaTopHbie pabOTHI IO TeMaM
obpasoBaTebHOe noctpoeHust cpensl ¢ CV; meronuku | Tema 1. BBeneHuHe B KOMIIBIOTEPHOE 3pEHHUE.
MIPOCTPAHCTBO Ha OCHOBE | mpoekTtupoBaHus pecypcoB ¢ CV; cetn | O6paboTka n3o00paxkeHuit
HCTIOJIb30BaHHS it CV-npoekroB; Tpenasl CV B | Tewma 2. PacnoznaBanue o0pa3oB U OOBEKTOB.
IUPPOBBIX obOpazoBanuu;  Bo3MokHocT  WMU- | Knaccuueckue MeTo b1
WHCTPYMEHTOB, B TOM | TexHoioruii s  B3ammopeiictus; | Tema 3. Tiy6okoe 0OyueHre B KOMIBIOTEPHOM

3peHUU

CEPBHCOB
HCKYCCTBEHHOTO VYmers aHanm3upoBaTh moTpeOHOCTH | IIpomMekyTouHas aTrecTamms:
UHTEJIEeKTa. u paspabareiBath creHapuun ¢ CV; | 3auem
noaoupars CV-HUHCTPYMEHTHI,
unTterpupoBats CV B cpeny;
OpPraHU30BHIBATH ceTeBoe
B3aumozeicTeue s CV; olleHUBaTh
s¢pextuBHocth CV,  OlECHHUBATH
3¢ PEeKTUBHOCTD IU(PPOBBIX
HHCTPYMEHTOB.
Brnaners HaBbikaMu paboTel ¢ CV-
wiaThopMaMu; IPOEKTHPOBAHUEM
pecypcoB ¢ CV; oHnaitH-00y4ueHrneM
¢ CV; omeHKoI1 KauecTBa Cpesl C
CV.
2. Kpurtepun onennBanus ¢(popMHPOBAHHOCTH KOMIIETEHIMIA
3aureHo He 3auTeno
Beicokuii ypoBeHb | Cpeanuii ypoBeHb | Huskmii ypoBenb | Huxe MOpoOroBoro
Komne | (oTiM4HO) (xopoo) (Y10B/1I€ETBOPUTEIBHO) | YPOBHSI
TeHIHsI (86-100 6a.1;10B) (71-85 6ann10B) (56-70 6a110B) (Hey10BJIETBOPUTE/Ib
HO)
(0-55 6aJ10B)
IK-1 3HaeT npuHIUIbl paboTel | 3HaET OCHOBHBIE | 3HaeT otnenpHble | He 3Haer npuHImme!
anmaparHoro  u  IIO, | npunuunst paboTHl | MPUHINIBI paboTsl | paboOTHl ammapaTHOro M
OMOINOTEKH U | amnmapaTHOToO u O, | ammaparaoro wu IIO, | I1IO, Oubmuoreku wu
¢peiimBopku  (OpenCV, | 6ubanoreku u dpeiMBopku | GubIHOTEKH u | ¢peiimBopku (OpenCV,
TensorFlow, PyTorch, | (OpenCV, TensorFlow, | dpeiimBopku (OpenCV, | TensorFlow, PyTorch,
Keras), TtpeboBanusi k | PyTorch, Keras), | TensorFlow, PyTorch, | Keras), tpe6oBanus «




anmapaTHOMY TpeboBanus K ammapatHomy | Keras), TtpeGoBanus K | ammapatHOMY
00eCIIeueHHIO, 00ECIECYCHUI0, ANTOPUTMBI | ammapaTHOMY obecrieyeHuto,
QNrOPUTMBIL W METOJIBI | M METOABl KOMIIBIOTEPHOro | oOecredeHuio, QITOPUTMBI U METOJBI
KOMITBIOTEPHOTO 3PCHHUSL. 3peHHUSL. QITOPUTMBI M METOJBI | KOMIBIOTEPHOTO

Homyckaer KOMITBIOTEPHOTO 3peHusL.

HE3HAUNTENFHBIC OMUOKH | 3peHHs. Jomyckaer

MIpH OTBETE Ha TUTTUYHbBIE OIIUOKH

TIOCTABJIEHHBIE BOIPOCHI. pu OTBETE Ha

TIOCTABJICHHBIE
BOIIPOCHI.

VYwmeer nactpauBath I10, | Ymeer nactpauBare 1O, | Ymeer HactpauBath | He ymeer nacrpamBath
HCIIOJIB30BaTh nucrnons3oBaTh anmapatHsie | I10, ucnoyp3oBarh | I10, HCIIOJIB30BaTh
anmapaTHbie pecypchl, | pecypcsl,  paboTath ¢ | ammapaTHble —pecypcehl, | ammapaTHbIe — PECypCHI,
pabotate ¢ o0OJMayHBIMH | OOJIAYHBIMHU IUIATGOpPMaMH, | paboTaTh ¢ 0OJaYHBIMH | pabOTaTh C OOJAYHBIMH
mwiatdopmMami, pa3pabaTbiBaTh mwiaTdopmamu, miathopMamy,
pa3pabartbiBaTh TIPUJIOKEHUS, paspabartbiBaTh pa3pabarbiBaTh
TIPUIIOKCHUS, MOJrOTABIMBATh  JTAHHbBIC, | MPUIOKCHHUS, TPUITIOKCHHS,
MOATOTAaBIMBATh JAAHHBIE, | 00yyaTh W OLEHUBAThH | MOJATOTaBIMBATH HOATOTABINBATh
o0ydaTh ¥  OIICHHUBATh | MOJEINH. JaHHble, 0O0ydYaTh W | maHHble, 0OyYaThb U
MOJICITH. JHormyckaer OLICHUBATh MOJICITH. OLICHHBATh MOJICIIH.

He3HAYUTEIIbHBIC OIIHOKH
IIpu OTBETC Ha
TIOCTAaBJICHHBIC BOIIPOCHI

Jonyckaer Tunn4HbIC
OLIMOKH IIPU OTBETE Ha
HIOCTaBJICHHbIC
BOIIPOCEI

Brnaneer naBeikamu
YCTAaHOBKH M HACTPOHKH
I10, ucnonas3oBaHus
OMOINOTEK U

(b peltMBOPKOB, BEIOOpA
anmnapaTHOro
obecrneuenus,
MPOTrpaMMHPOBaHHS,
OTJIAAKA ¥ ONTHMH3ALIHMH.

Brnaneer naBeikamu
YCTaHOBKH M HACTPOHKH
T10, ucnonas3oBanus
6ubauoTex u GperiMBOPKOB,
BBIOOpA armapaTHOro
obecrnieueHus1,
MIPOrpaMMHUPOBAHUS,
OTJIaJIKU U

ontuMmm3anyn. Jlomyckaet
He3HAYUTEIIbHBIEC OIIHOKU
MIPH PELIeHUN OTIENbHBIX
3aa4.

Brnaneer naBeikamu
YCTaHOBKH M HACTPOHKH
T10, ucnoap3oBanus
OHOINOTEK U
(bpeliMBOPKOB, BBIOOpA
anmapaTHOro
obecrieueHus,
IpOrpaMMHUPOBAHUS,
OTIAAKH U
ONTHMHU3ALIHY.
Homyckaer TUIHMYHBIE
OMMOKH TIPU pEIICHUN
OTHCILHEBIX 3a1a4.

He Brnagcet HaBsikaMu
YCTaHOBKH M HACTPOHKH
T10, ucnoas3oBanus
OUOINOTEK U
(hpeliMBOpKOB, BBIOOpPA
anmapaTHOro
obecreuenus,
IpOrpaMMHUPOBAHHS,
OTIAAKH U
ONTHMHU3ALIHH.

IK-2 3Haer WHCTPYMEHTHI | 3HaeT OCHOBHBIE | 3Haer otnenbHble | He 3HaeT mHCTpyMEHTHI
u(poBOro 00pa30BaHUSA, | HHCTPYMEHTHl HHU(PPOBOTO | MHCTPYMEHTEHI I poBOTro
Bkmrouas CV-6ubnuorexu | obpazoBanus, Bkmodas CV- | nudpoBoro 00pa3oBaHus, BKIIOYAs
U CEpBUCH; TPHHIOUIEI | OMONMOTEKH W  CepBUCHL; | oOpa3zoBaHus, Bkmodas | CV-Oubimorexkn "
noctpoenust cpensl ¢ CV; | npUHINIBL noctpoenust | CV-0ubnuorexu U | CepBUCHI; HPUHIMIIBI
METOINKH cpenst ¢ CV; METOIOWKH | CepBHCEHI NPUHINNEL | TIOCTPOCHUS CpPEAbl ¢
IIPOEKTUPOBAHUS IPOEKTUPOBaHUs pecypcoB | moctpoeHust cpeasl ¢ | CV; METOIUKH
pecypcoB ¢ CV;cetm st | ¢ CV; cetm mms CV- | CV; METOJIUKN | TPOEKTHUPOBAHUSI
CV-npoektoB;  TpeHasl | mpoekros; TpeHasl CV B | mpoekTHpoBaHUS pecypcoB ¢ CV; cern
CV B  oOpa3soBanuu; | oOpasoBaHuH; pecypcoB ¢ CV; ceru | misa CV-1poeKToB;
BO3MOXHOCTH HNH- | Bo3zMokHOCTH WUN- | nna CV-npoekToB; | TpeHsl Ccv B
TEXHOJIOTHH IS | TeXHONOTHIt UL | TpeHmBI Ccv B | obpa3oBaHHy;
B3aUMOJICHCTBUSA; TPEHIbI | B3aUMOAGHCTBUS;, TpeHIbl | 0oOpa3oBaHHY, BO3MOKHOCTH nn-
¢ poBoro obpa3oBaHus. | IHU(PPOBOro 0OpPa3OBAHMUSL. BO3MOXKHOCTH HU- | TexHOMOTHIt TS
Jonyckaer TEXHOJIOTHH Ui | B3auMoJeicTBuS;
HE3HAYUTENbHbIC OIIHOKH B3aUMOJICHCTBHS, TPCH/BI uupoBoro
IpH OTBETE Ha TPEHbL nuppoBoro | obpazoBaHusl.
TIOCTABJICHHBIE BOIIPOCHI. 00pasoBaHusL.
Jomnyckaer Tunn4yHbIC
omMOKY TIpY OTBETE Ha
IIOCTABJICHHBIE
BOIIPOCHI.
YMeer aHaiu3upoBaTh | YMeeT aHAJIM3UPOBaTh | YMeeT aHanusupoBars | He yMeeT
MOTPEOHOCTH u | moTpebHOCTH u | moTpebHOCTH U | aHAJIU3UPOBATh
pa3pabaTbIBaTh pa3pabaTeIBaTh CreHapuu | pa3pabaThIBaTh HOTPeOHOCTH u
ClIEHApHH c CV; | ¢ CV; mopbuparp CV- | cuenapum ¢ CV; | pa3pabaTpiBaTh
11010MpaTh CV- | UHCTPYMEHTHI; 1o 10MpaTh CV- | cuemapun ¢ CV;




OLIMOKH IPU PELICHUH
OTJEJIbHBIX 33]au.

HHCTPYMEHTBI; unterpupoBatb  CV B | MHCTpYMEHTSI; noaoupaTh CV-
unrerpupoBare CV B | cpeny;  opraHuszoBbiBarh | mHTerpupoBath CV B | MHCTpyMeHTSI;
cpely; OpraHM3OBBIBATH | CETEBOE B3aMMOJICHCTBHE | Cpendy; unterpupoBate CV B
ceTeBoe mist CV;  oleHuBarh | OpraHu30BBIBaTh cpeny;
B3auUMO/IciiCTBUE st | 3G PEeKTUBHOCTH CV; | cereBoe OpTraHH30BHIBATh
CV; OLICHMBATh | OLICHWBATh B3aUMOJEHCTBUE  JUIS | ceTeBoe
3¢ PEeKTHBHOCTD CV; | addexTrBHOCTD CV; OLICHUBATh | B3amMmojeicTBHe IS
OIICHUBATh IU(pPOBBIX HHCTPYMEHTOB. | 3¢pdektuBHOCTE CV; [ CV; OIICHUBATh
3¢ PEKTHBHOCTD Homyckaer OIICHUBATh s¢¢pextuBHOCTE  CV;]
TUPPOBBIX HE3HAUNTENbHBIC OMHUOKH | 3((eKTHBHOCTD OIICHUBATh
HHCTPYMEHTOB. TIPY PEUICHUU OTACTBHBIX | THPPOBBIX 3¢ eKTHBHOCTD

3azad. WHCTPYMEHTOB. u(pOBEIX

Jonyckaer THIMYHBIE | MHCTPYMEHTOB.

obyuaennem ¢ CV;
OIIEHKOH Ka4yecTBa
cpenbl ¢ CV.

obyuernnem ¢ CV;
OLICHKOH Ka4ecTBa CPe/Ibl
¢ CV. Jlonyckaer
HE3HAYHUTEIIbHBIC OITHOKH
TIPU PEIICHNUH OTAETbHBIX
3ajad.

pecypcos ¢ CV;
OHJIAWH-00YYEeHUEM C
CV; o1ieHKOM KadyecTBa
cpensl ¢ CV.
Jormyckaer THITHYHBIC
OLIMOKH IIPU PELICHUH
OTICILHBIX 3a/a4.

Braneer HaBpIKaMu Braneer HaBBIKaMH Brageer He Bnazmeer HaBbIKAMU
pabotsl ¢ CV- pabotsl ¢ CV- CIIOCOOHOCTBIO pabotsl ¢ CV-
mwiathopMamu; wiathopMamu; HaBBIKAMU pabOTHI C wiathopMamu;
MPOEKTUPOBAHUEM MPOEKTUPOBAHUEM CV-mnardopmamu; OPOCKTUPOBAHUEM
pecypcoB ¢ CV; onnaiin- | pecypcos ¢ CV; onnaiin- MPOEKTUPOBAHUEM pecypcos ¢ CV;

OHJIAH-00YYEeHUEM C
CV,; onieHKOM KadecTBa
cpensl ¢ CV.

3. Pacnipenesienne oneHOK 32 GOPMBI TeKYIero KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAIHIO

4 cemectp
Texymuii KOHTPOJIb:

JlabopaTopHusie paboTsl o TeMam — 50 6ayuToB.
Tema 1. BBenenne B koMmbioTepHOE 3peHne. O0paboTKa H300paskeHMA
Tema 2. PaciozHaBanme 00pazoB 1 00beKTOB. Kitaccmueckue MeTo bl

Tema 3. ['my6okoe 00yueHHe B KOMIIBIOTEPHOM 3pEHUH

Hroro makcumaiibHoe KoiandecTBo 0auios o bPC —50 6amios.
[pome:xkyTounasi arrecTamus — 3a4eT — 50 OaiIIoB.

[MpomexyTouHass aTTecTalys NPOBOAMTCS IIOCIE 3aBEpUICHHsS H3yYCHMS MAWCHMIUIMHBI WIM €€ dYacTh B (opMe,
ompejesieMoll y4eOHbIM IUIAaHOM 00pa30BaTeNbHOM MPOTpaMMbI C 1IEJIBI0 OLEHHUTh paboTy 0O0ydYarolierocs, CTeleHb
YCBOGHHS TEOPETUYECKHUX 3HAHUI, yPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHITHH.

[IpenonaBaTens, TPUHAMAIOLINN 3a4eT 00eCIeYnBaeT ClIy4yaiiHOe pacHpeielieHne BapHaHTOB 3a4€THBIX 3aJaHUIl MEXITY
o0y4aloUmuMKCs C IOMOIIbI0 OWIIETOB W/WJIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTMH; BIIpaBe 3a1aBaTh
o0yy4aromieMycst JIONOJIHUTEIbHbIE BONPOCHI U ]aBaTh JOIOJIHUTEIbHBIE 3aJaHUs IOMUMO TeX, KOTOPbIe YKa3aHbl B OuIeTe.
3aueT mpoBoaUTCA MO OueTaM. B kakom Onnere 1Ba YCTHBIX MIIM TMCBMEHHBIX OTBETAa HA BOIIPOCHI.

1-# ycTHBIN MM THCEMEHHBIN OTBET — 25 Oaiios.

2-11 yCTHBII WM TUCEMEHHBIN OTBET — 25 0aIoB.

Hroro 25+25=50 6amnios.

OO0mee KoJIMUECTBO OAJUIOB 1O TUCIUILIMHE 33 TEKYIIUI KOHTPOJIb U IIPOMEXKYTOUHYI0 arTectanuto: 50+50=100 6amnos.

CooTtBeTcTBHE 0AJIJIOB U OLIEHOK:
Js 3agera:

56-100 — 3auTeHO
0-55 — He 3aureHO

4. OneHOYHBIE CPEACTBA, MOPSAOK HX NPUMEHEHUS] 1 KPUTEPUH OLICHUBAHHSA
4.1. OueHoOYHBIE CPEICTBA TEKYLIEro KOHTPOJIS



4.1.1. JIaGopaTopHbIe paGoThI 0 TeMaM:

Tema 1. Beenenue B komnbrotepHoe 3perne. OOpaboTka n300paskeHnit
Tema 2. PacnioznaBanme 00pa3oB 1 00beKTOB. Kitaccuueckue MeTo bl
Tema 3. I'myOokoe 00yueHHe B KOMIIBIOTEPHOM 3pEHUH

4.1.1.1. ITopsinok npoBegeHUusl U NPoLUeIyPa OLEHUBAHMS.

B ayauTopum, ocHamEHHON COOTBETCTBYIOLIMM 000pYy10BaHHEM, 00yYalOIHEecs IPOBOASAT YUeOHbIE SKCIEPHUMEHTHI
U TPEHHPYIOTCS B IMPHMEHEHUH IPAKTHKO-OPHEHTHPOBAHHBIX TeXHOIOrHH. OIEHMBAIOTCS 3HAHWE MaTepuana U yMeHHe
MIPUMEHSATH €T0 Ha MPAKTHKE, YMEHUS U HaBBIKH II0 paboTe ¢ 000py10BaHHEM B COOTBETCTBYIOIIEH MIPEAMETHON 00IacTH.
4.1.1.2 Kputepun oueHUBAHUS

43-50 0GamroB CTAaBHUTCS ecd 00OpYMOBaHWE W METOIBl HCIOJIB30BAaHBI INPaBMIBHO. [IposBIeHA NpeBOCXOmHAs
TeopeTHdecKasl MoAroropka. HeoOxoauMple HaBBIKM W yMEHHS IIOJHOCTBIO OCBOCHBI. Pe3ynbpTar mabopaTopHOW paboThI
HOJIHOCTBIO COOTBETCTBYET €€ LIeNIM.

36-42 GaynoB cTaBUTCS, eciu 000PYA0BaHUE U METO/IbI UCIIOJIb30BaHbl B OCHOBHOM NpaBMiIbHO. [IposiBieHa xoporas
TeopeThyeckas moaroroska. Heo6xoaumple HABBIKM M YMEHHUSI B OCHOBHOM OCBOEHBI. Pe3ynbraT 1abopaTtopHoOil paboThl B
OCHOBHOM COOTBETCTBYET €& LISIIIM.

28-35 OamgoB cTaBUTCS, ecinu OOOpYyIOBaHME W METOJbl YaCTUYHO WCIIOJIb30BaHbl NpaBwibHO. IIposiBieHa
YAOBJICTBOPUTECIIbHAA TCOPECTUYECCKAsA MNOATrOTOBKaA. HeO6XOI[I/IMI)Ie HaBbIKM W YMEHHA YaCTUYHO OCBOCHBI. Pe3yHLTaT
11a00paTOPHON pabOTHl YACTHYHO COOTBETCTBYET €& LEeJIsIM.

0--27 ©OamwioB cTaBUTCSA, ecid OOOpPYAOBaHME W  METOABl HCIOJNB30BaHBl  HempaBuwiabHO. IlposBieHa
HEYAOBJICTBOPUTENIbHAsT TEOpeTHYecKass MHOAroTOBKAa. HeoOxoanmple HAaBBIKM M YMEHHS HE OCBOCHBI. Pesynbrar
11a00paTOpHON pabOTHI HE COOTBETCTBYET €€ LEISIM.
4.1.1.3. Conep:xaHue OLIECHOYHOI0 CpeACTBA

Tema 1. BBenenue B komnbloTepHoe 3perne. O0paboTKa H300parkeHHUI:

3aaHus BKIIOYAIOT 3arpy3Ky, IpeoOpa3oBaHue B OTTCHKH CEPOT0, M3MEHEHHE SIPKOCTH M KOHTpacTa H300paxeHus, a
TaKKe COXpaHEeHUe pe3yJibTara. Peanusanuio pa3nuyHbIX QUIBTPOB: Pa3MbITHS, ['AyCCOBCKOTO, MEANAHHOTO. BrinonHenue
reOMETPUUECKHX MTPe00pa3oBaHuii: IOBOPOT, MACIITAOMPOBAHHUE, C/IBHT.

Tema 2. PacniozHaBanme 00pazoB 1 00BeKTOB. Kitaccmueckue MeToIbl:

3ananus cBszaHsl ¢ BeiaeneaneM npuzHakoB HOG/SIFT/SURF Ha Habope m3obpaxenunit. Knactepuzarueir n3oopaxeHuit
k-cpennux. Peanusarnueit knaccudukaropa usodpaxenuit Ha ocnoBe SVM/k-NN. JlerekTupoBanuem 00beKTOB (HAIpUMep,
JIMI) KacKajamu Xaapa.

Tema 3. ['my6okoe 00yueHne B KOMITBIOTEPHOM 3pEHHU:

3amanus npeanonararot obydenne CNN miis knaccudukanun n3obpaxenuit Ha natacere (MNIST, CIFAR-10).
Hcnons3oBanue npenodydennoit moaenu (VGG, ResNet) mis knaccuduxamun. loodydenne npenoOydeHHON MOieny Ha
HOBOM J1aTacete (TpaHc(epHoe 00yUYeHHUE).

4.2. OueHoYHbIE CPeICTBA NPOMEXKYTOUYHOI aTTecTauuu (3auer)

4.2.1. llopsigok npoBeeHusl.

Y CTHBIH WM THCEMEHHBIH OTBET Ha BOMPOC HAIIPABJICH Ha MPOBEPKY TEOPETHUCCKUX 3HAHHUN TI0 KypCY AUCITUTLTHHEL.

4.2.1.2. Kpurepuu oueHUBaHUS.

Kaxp1ii u3 IByX BOIPOCOB OIICHHBASTCSI MAKCUMYM B 25 0ayuioB
22-25 6aNJI0B CTABUTCS, €CJIH 00yYAIOIIMIACS:
B oTBeTe KauecTBEHHO PacKpbUl colepkaHne TeMbl. OTBET XOPOIIO CTPYKTypUpoBaH. [IpekpacHO OCBOCH MOHSTHHHBIH
anmapart. [IpoeMOHCTpHpPOBaH BBICOKMH YpOBEHb MOHMMAaHU Marepuana. [IpeBocxogHoe ymeHne GpopMyIHpOBaTh CBOU
MBICJIH, O6Cy)KJIaTB JUCKYCCHOHHBIC ITOJIOKCHUS.
18-21 6a1;10B CTABUTCS, €CJIH 00YYAIOIIMIACS:
OCHOBHBIE BOIPOCHI TeMBI packpbil. CTPYKTypa OTBETa B LIEJIOM aJicKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMOHCTPUPOBAaH XOPOWINA YpPOBCHb ITOHMMAaHHS MaTepuana. Xopolee yMeHHe (OpMyITUpOBATH CBOH MBICIH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOKCHUS.
14-17 6annoB craBHUTCS, €CJIN 00yYAIOIIHCS:
Temy dactmyHOo packpbul. OtBeT cnabo CTpykTypupoBaH. I[lOHATHMHHBIN ammapaT OCBOEH dYacTU4HO. [loHWMaHwme
OTJICNIFHBIX MTOJIOKCHUI M3 MaTepualia Imo TeMe. Y TOBICTBOPUTEIBHOE YMEHUE (HOPMYITHPOBATH CBOM MEICIH, OOCYXIaTh
JUCKYCCHOHHBIC TTOJIOKEHHSI.
0--13 6a/1s10B cTaBUTCSH, €CJIM 00yUatOUIUTics:



Temy He packpbul. [ToHsATHITHBIH anmapaT 0CBOEH HEYIOBIETBOpUTEIbHO. [loHMMaHne MaTepuana gpparMeHTapHoe WU
orcyTcTByeT. Heymenue popmympoBaTh CBOU MBICIIH, 00CYKIaTh AUCKYCCHOHHBIE TIOJIOKEHUS
4.2.3. OneHoYHBIE CPeCTBA.

Bompocs! k 3auery:

4 cemecTp
. OCHOBHBIC MOHSATHUS KOMIIBIOTEPHOTO 3PCHHS.

. Oransl 00paboTKH H300paKEHHIH.

. IIBeTOBBIE MOJIENIN B KOMIIBIOTEPHOM 3pPEHUHU.

. ©unbTpanus U300paXKeHUH.

. l'eomeTpuyeckue npeoOpa3zoBaHus H300paKEHUI.

. Beinenenue npusnakoB Ha m3oopaxenusx (HOG, SIFT, SURF).
. Kimaccuueckme mMeTo sl kiactepusanuu u3obpaxenunii (k-means).
. Metomst knaccudpukammn nzobpakenuii (SVM, k-NN).

. erexTrpoBaHre 0OBEKTOB ¢ IOMOIIBIO KacKaIoB Xaapa.

10. ApxuTekTypa cBepTOUHBIX HeHpOoHHBIX cereil (CNN).

11. OOy4eHne cBepTOUYHBIX HEHPOHHBIX CETEH.

12. IIpenoOyuennsie Mogenun CNN (VGG, ResNet).

13. TpanchepHoe 00yueHIHE B KOMIIBIOTCPHOM 3PCHHUU.

14. Metonas! Bu3yamuzauuu pa6otsr CNN.

15. MeTpuKHU OIIEHKH KauecTBa MOJIeNIEl KOMITbIOTEPHOTO 3PEHUSL.

00 N N kAW N

Nel

16. HTepnperanus pe3yabTaToB pabOThl MOJIEIIeH KOMITBIOTEPHOTO 3PEHHUSI.

17. IlpumeHeHue rTy00KOro 00y4eHus B 3aJa4aX KOMIIBIOTEPHOTO 3PCHHS.

18. IIpoGieMBI ¥ IepCHEeKTHBEI PAa3BUTHS KOMITBIOTEPHOTO 3PCHHSL.

19. bubnuoreku u peiimBopku st kommnbioTepHoro 3penust (OpenCV, TensorFlow, PyTorch).
20. PeanpHble MpUMephl IPIMEHEHUS] KOMIBIOTEPHOTO 3pCHUSL.



Tpunooicenue 2

K paboueti npoepamme OUCYUNTUHBL (MOOYJis)
b1.B.J[B.05.01 Paspabomxa npuiodceHuii KOMNbvlOmepHo2o
3peHust

Ilepeyenb JUTEPATYPbl, HEOOXOAMMON Il OCBOECHUS TUCHMILIMHBI (MOIYJIsT)

Hanpasnenne noarorosku: 44.04.01 - [enarornyeckoe oOpazoBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIH HHTSILICKT B IPOSKTUPOBAHUH ITUPPOBOI 00pa30BaTeNbHON CPEIIbI ITeaarora
Kpamudukanms BEITyCKHIKA: MarlCTP

®dopma o0ydeHus: OUHOS

S13bIK O0y4eHHs: pycCcKuit

I'ox Havana oOyueHus o oopaszoBarensHOM mporpamme: 2026

OcHoBHas JuTepaTypa:

1. Censukun, B. B. Pemenme 3amau kommbloTepHOTO 3peHHsA: YueOHoe mocobme / Censukun B.B. -
Taranpor:FOxuHsbI# denepanbblil yHUBepcuTeT, 2016. - 92 c.: ISBN 978-5-9275-2090-9. - Tekcr : snexrponnsiit. - URL:
https://znanium.com/catalog/product/991922 (mara obpamienus: 16.05.2026). — Peskxum mocTyma: 1o MOIIIKCKE.

2. Cremamkunaa, A. C. UucneHHbIE METOABI M MAaIlMHHOE OOYYCHHE B METPOJIOTHH : ydebHoe mocobue / A. C.
CrenamkuHa. - MockBa ; Bomorma : Hudpa-Umxenepus, 2024. - 144 c. - ISBN 978-5-9729-1954-3. - Tekcr :
anektpouHbIit. - URL: https://znanium.ru/catalog/product/2170894 (nara obpamenust: 15.05.2026). — Pexum poctyna: mo
TIOATIUCKE.

3. Bummnesckuit, B. M. Teopus ouepeneit m MammHHOe OOydeHue : MoHorpadwms / B.M. Bummesckwii, [I.B.
Edpocurnn. — Mocksa : UHOPA-M, 2026. — 370 c. : mwn1. — (Hayunas mbicis). - ISBN 978-5-16-020572-4. - Tekcr :
anektporHbIit. - URL: https://znanium.ru/catalog/product/2204580 (mata obpamienus: 15.05.2026). — Pesxum gocTyma: 1mo
MOJIIIHCKE .

4. Mapkyc, I'. HckycctBennnlii uHTemnekT: Ilepesarpyska. Kak co3gaTe MamMHHBIH pasyM, KOTOpOMY
JIEWCTBUTEIILHO MOKHO JIOBEPSITH : ITpakTHueckoe pykoBoacTso / I'. Mapkyc, 3. J[aBuc. - Mocksa : Ansnuna [1PO, 2021. -
300 c. - ISBN 978-5-907394-93-3. - Teker : anmekrponnsiit. - URL: https://znanium.ru/catalog/product/1905852 (mata
obpamienus: 15.05.2026).

5. McKkycCTBeHHBIH MHTEIJIEKT B 00pa30BaHMM: BO3MOXXHOCTH, METOBI M PEKOMEHAINH IS MIEearoros : y4eOHo-
npakTudeckoe nocoodue / nox pea. C. O. Kpamapoa. — Mocksa : PUOP : UH®PA-M, 2026. — 99 c. — (Hayka u
npaktuka). - ISBN 978-5-369-01968-9. - Tekcr : anmexkrponnsiii. - URL: https://znanium.ru/catalog/product/2173231 (nata
obpammenus: 15.05.2026). — Pexxum 1ocTyma: 1o MOIHUCKE.
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Ipunoowcenue 3

K paboueti npoepamme OUCYUNTUHBL (MOOYJis)
b1.B.J[B.05.01 Paspabomxa npuiodceHuii KOMNbvlOmepHo2o
3peHust

Hepeqeﬂb l/IH(l)OpMaIIHOHHBIX TeXHOJIOFHﬁ, HCHOJb3YyEMBIX 1JI1 OCBOCHUS TUCHUIIJTHHBI (MO)]yJIﬂ), BRJIIOYasd
nepevIeHb NMPpOrpamMmmMHoOro odecrevyeHus 1 l/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHbLIX CUCTEM

Hamnpasnenue noarorosku: 44.04.01 - [egarornyeckoe obpasoBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIM HHTSILICKT B IPOSKTUPOBAHUH ITU(PPOBOI 00pa30BaTeNbHON CPEIIbI ITeaarora
Kpamudukamnms BBITyCKHIKA: MarkCTP

®dopma o0ydeHus: OUHOS

SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOydeHus Mo oOpazoBaresbHOM porpamme: 2026

OcBoeHHE AMCHMIUIMHBI (MOJYJS) TPEIIoJIaraeT HCIOJIb30BaHUE CIIEIYIONIET0 MPOrPaMMHOTO OOECHEeYeHUs U
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:
6ubnuoteka OpenCV mis 06paboTkn 300paXKeHuit i BUIeo, GpeiiMBopk riybokoro obyuenus (TensorFlow, PyTorch win
Keras), s3pik mporpammupoBanusi Python ¢ GuGmuorexkamu st Matematudeckux omepaiuii (NUMPY) v BU3yanu3anuu
(Matplotlib)

DnekTponHas OubauoTeuHas cuctema «ZNANIUM.COM»

OnextpoHHast oubimoTeyHas cucrema MznarenscrBa «JlaHbp»

OnektpoHHast oubimoTeyHas cucteMa « KOHCYJIbTaHT CTyAEHTa»



