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7. IlepedeHs nuTepaTypbl, HEOOXOJUMOMN I OCBOCHHS AUCIIMILUINHBI (MOIYJIN)

8. IlepedeHs pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOH cetr "MHTepHET", HEOOXOMUMBIX U OCBOCHHS
JICIUTIIAHBI (MO JIS)

9. MeTtoandeckue ykazaHHs A 00yJaromuXcs 10 OCBOCHUIO TUCIUILTHHBI (MOIYJI)

10. TlepeyeHp HHPOPMAIIMOHHBIX TEXHOIOTHH, UCTIONB3YEMBIX MPU OCYIIECTBICHNH 00pa30BaTeIbHOTO MPOoIiecca 1Mo
JTUCLUITIMHE (MOMYII0), BKJIIOYask IEpeueHb MPOrpaMMHOTO obOecrieueHns U WHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIpU
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IIporpammy nmuciuIuiiHbel paspadortan(a)(u) momeHt, k.H. (momeHT) AnucumoBa J.C. (Kadempa marematwku u
MIPUKIIATHOW HHPOPMATUKH, OT/ICICHAC MATEMATUKH U €CTCCTBEHHBIX HAYK)

1. Ilepeyenr NJIAHUPYEMBIX pe3yJbTATOB OO0y4YeHHs MO AUCHUILUIMHE (MOIYJI0), COOTHECEHHBIX ¢
IJIaHUPYeMbIMHU pe3yjbTaTamu ocBoenuss OIIOII BO

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

Mudp Pacumindposka
KOMIEeTeHI[UN npuodpeTaeMoii KOMIEeTeHINH

[K-1 CnocoOeH caMOCTOSITENIbHO M B KOMaHJE OCBaWBaTh LU(POBbIE HWHCTPYMEHTHl Ha amllapaTHOM H
[IPOrpaMMHOM YPOBHSIX

IK-1.1 3HaTh TEXHOJIOTMU M3y4YeHHs LU(PPOBBIX HMHCTPYMEHTOB HAa amlapaTHOM W IPOTPaMMHOM YPOBHSX|
CaMOCTOSTENILHO U B KOMaH/Ie

I1K-1.2 'YMeTh OcBaMBaTh CaMOCTOSTEIBHO M B KOMaHAC IM(POBBIC HMHCTPYMEHTHl Ha anmapaTHOM WU
MIPOrPaMMHOM YPOBHSX

[K-1.3 Branete CmoOcOOHOCTBIO OCBaMBaTh CaMOCTOSTENBHO W B KOMaHAE LU(POBbIE WHCTPYMEHTHI HA
armapaTHOM ¥ POTPAaMMHOM YPOBHSX

[K-2 CriocobeH MpoeKTHpoBaTh MH(POPMaNMOHHO-00pa30BaTEIFHOE MMPOCTPAHCTBO HA OCHOBE HCIIOJIL30BAHUS
1(POBEIX HHCTPYMEHTOB, B TOM YHCJIC HHCTPYMEHTOB M CEPBHUCOB NCKYCCTBEHHOTO MHTEIICKTA

[K-2.1 3HaTh IU(POBBIC MHCTPYMEHTHI, B TOM YHCJIE€ MHCTPYMEHTBHI M CEPBHCHI MCKYCCTBEHHOTO HHTEIUICKTA,
MIPUMEHsEMbIE JJISI IPOEKTUPOBAHMS HH()OPMAHOHHO-00pa30BaTEIbHOTO IPOCTPAHCTBA

IK-2.2 YMeTh NpOeKTUpOBaTh HH(OPMALMOHHO-00pa30BaTENIbHOE IMPOCTPAHCTBO Ha OCHOBE HCIIOJIb30BAHUS
L (POBBIX HHCTPYMEHTOB, B TOM YHCJIE HHCTPYMEHTOB M CEPBUCOB HCKYCCTBEHHOTO MHTEIIEKTA

I1K-2.3 Bnaseth CIIOCOOHOCTHIO MPOCKTHPOBATH HHGOPMAIIMOHHO-00PA30BATEIbHOE MPOCTPAHCTBO HA OCHOBE

MCIIOJIb30BAHUA IlI/I(i)pOBBIX HUHCTPYMEHTOB, B TOM 4YHUCJIIE MHCTPYMCHTOB U CEPBUCOB HNCKYCCTBCHHOI'O
MHTCJIJICKTA

OOyJarommiicsi, OCBOUBIIHN JUCIUILTHHY (MOJTYJIIB):

JlomxeH 3HaTh:
- OCHOBHBI€ TIOHSTHUS U TIPUHIUITBI KOMITBFOTEPHOTO 3pEHHS, TAKUE Kak 00paboTKa M300pakeHunil, pacio3HaBaHe
00BEKTOB, CerMeHTaNNs U300paKeHUH, TPEKHHT 0OBEKTOB.

- OCHOBHBIE AITOPUTMBI U METO/IbI KOMITBIOTEPHOTO 3PEHHS, BKIIIOUas KJIaCCHUECKUE aJTOPUTMbI 00paboTKH n300paskeHUH

(punprpamnus, npeodpazoBaHus) 1 COBPEMEHHBIE METO/IbI, OCHOBaHHbBIE Ha INTyOOKOM 00y4YeHUH (CBEPTOYHBIE HEHPOHHBIE

CEeTH).

- bubnmotexn u dppeiiMBopkH [T KOMIIBIOTEpHOTO 3peHus, Takue kak OpenCV, TensorFlow, PyTorch, Keras.

- AnmapaThble at(opMbl Ul KOMIIbIoTepHOTo 3penusi, Bkiroyast CPU, GPU, criennann3npoBaHHbIE yCKOPUTEIH.

JloibKeH ymeTs:

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

(hpeMBOPKOB.

- [logroraBnuBath 1aHHBIE JUIS 00Y4YEHHS MOAEJIEH KOMITBIOTEPHOTO 3pEeHNs], BKIIIo4Yast cOop, pa3MeTKy 1 npenoopaboTKy

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.

- AHaHI/ISI/IpOBaTI) 1 UHTCPIIPECTUPOBATH PEIYyJIbTAThI pa6OTI)I HpI/IJ'IO)KeHI/Iﬁ KOMIIBIOTECPHOT'O 3pCHUA.

JloimkeH BrasieThb:
- HaBbikamu mporpammupoBanusi Ha Python (wnm apyrom s3bike, NOAXOASIIEM ISl pa3pabOTKH IPUIIOKEHHUH
KOMITBIOTEPHOTO 3pEHHS).
- IlpaktiueckumMu HaBbIKaMH pabOTHl ¢ OuOIMOTEKamMHM M (peiMBOpKamMu Juisi KomibioTepHoro 3penust (OpenCV,



TensorFlow, PyTorch, Keras).

- HaBrikaMu paboTHI ¢ pa3IMIHBIMA THIIAMH JAHHBIX H300paKCHUH 1 BHICO.

- CrocoOHOCTBIO BI)I6I/IpaTL U NPUMCHATH MOAXOJAAINIUEC aJTOPUTMbI U MCETOJblI KOMIIBIOTCPHOI'O 3PCHUA IJISI PCIICHUA
KOHKPCTHBIX 3a1a4.

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

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

HannHas mucrummHa (Momyns) BiimtodeHa B pasgen «b1.B.JIB.05.01 [Iucummmmasl (MOZynH)» OCHOBHOU
npodeccHoHanbHOI 0Opa3oBarenbHOM mporpammel 44.04.01 «Ilemarormdeckoe obpa3zoBanue (VICKyCCTBEHHBIH MHTEIUICKT
B NIPOEKTUPOBAHUN HU(PPOBOHA 00pa30BaTENEHON CPEBI Iearora)» U OTHOCHTCS K TUCIHIDIMHAM (MOIYIISAM) IO BBIOOPY U
K 9acTH, GopMHpyeMOl yJaCTHHKaMH 00pa30BaTeIbHBIX OTHOMEHUH. OcBanBaeTCs Ha 2 Kypce B 4 ceMecTpe.

3. O0beM IMCUMIIMHBI (MOAYJISI) B 3aYeTHBIX €JMHULAX ¢ YKa3aHHeM KOJHMYEeCTBA YACOB, BbIJAEJICHHBIX Ha
KOHTAaKTHYI0 padoTy oOydamoumuxcs ¢ npenogapareneM (M0 BUAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJIbHYIO
padoTy o0yuarouuxcs

OO1mast TpyA0eMKOCTh JUCIUILTHHBI COCTABIISIET 2 3a4eTHBIX(ble) enuHuUI(bI) Ha 72 yaca(oB).

KonraktHast pabora - 16 waca(oB), B ToMm umcine yekiuu - 4 uaca(oB), nmpaktuiyeckue 3ansitusi - 0 uaca(oB),
nabopaTopHbie paboTsl - 12 yaca(oB), KOHTPOJIb CAMOCTOSITEIBHOM paboThI - 0 yaca(oB).

CamocrostensHas paboTta - 56 yaca(oB).
Kontposs (3auét / sx3amen) - 0 gaca(os).
dopMa MPOMEKYTOUHOTO KOHTPOJIS TUCHUILTHHBL: 3a4€T B 4 CeMecTpe.

4. Copep:xaHue JUCHMILVIMHBI (MOAYJIs1), CTPYKTYPMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBeJeHHOI 0
HA HUX KOJINYeCTBA aKa/leMHYeCKHX YaCOB U BH/IOB Y4eOHbIX 3aHATHI

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

Buael n yacel
C KOHTAKTHOIi padoThl,
e HX TPYAOEMKOCTh CaMocTost
N Pa3nennl JUCHMIIIMHDBI / M (B yacax) TeJbHAas
MOAYJI ec ek Mpakru | JlaGopa padora
Tp m[u YyeckKue TOPHBIE
3aHATHA | padoThI
1 Tewma 1. BBeJ:EeHI/Ie B KOMIIbIOTEepHOE 3peHue. OOpaboTka 4 1 0 4 18
M300paskeHUH.
2 Tewma 2. PacniozHaBaHme 00pa3oB 1 00bekTOB. Kitaccuueckue 4 1 0 4 18
METOJIBI
3. [Tema 3. I'my6okoe 00y4eHHe B KOMITBIOTEPHOM 3PEHUH 4 2 0 4 20
Utoro: 72 u. 4 0 12 56

4.2 ConepxaHne JUCHMILTAHBI (MOXYJIsl)

Tema 1. Beegenue B koMnbioTepHoe 3penne. O0padoTka n3o0paskeHuit

OCHOBHBIE TIOHSTHSI KOMIIBIOTEPHOTO 3pEHHsI. APXUTEKTYpa CHCTEM KOMITBIOTEpPHOTO 3peHust. O01acTu npuMeHeHusI.
[MpencraBnenne nzobpaxeHuid B 1mmdpoBoM Buze. LlBeroBbie mMozenn. basoBele omepanmu 00pabOTKM H300paskeHMIA:
¢bunbTpanus  (CriaaXkuBaHHE, IOBBIICHHE PE3KOCTH), MOP(OJOrMYecKHe oIlepanuu, npeodpasoBanus (aduHHbBIE,
npoektuBHbIe). bubmnoreka OpenCV aist 00paboTKH M300paskeHUH.

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

IlocranoBka 3amaunm pacro3HaBaHusi o00pa3oB. Kiaccudukanms, Jokanmm3anus, JETEKTHPOBaHHE OOBEKTOB.
Krnaccuueckne meronsl pacnosHaBaHusi oOpasoB: mpusHaku Xaapa, HOG, SIFT, SURF. Meroapl knactepuzaium.
Anroput™ k-cpennux. Metos! KilacCH(QHUKALMHI: METO]] OTIOPHBIX BeKTOpoB (SVM), k-O6mmxaiimumx cocenei.

Tema 3. I'ny6okxoe o0y4eHne B KOMIILIOTEPHOM 3PeHUH

Beenenue B Heiiponnsie cetn. Céprounsie Heliponnbie cetr (CNN). Apxurektypsl CNN (AlexNet, VGG, ResNet,
Inception). OG6yuenne CNN. @ynkimu noreps. Meroasl ontumumsauuu. [lpumenenne CNN s pemieHust 3amad
KOMITBIOTEPHOTO 3pEHMs: Kiaccu(uKalus H300paKEeHUH, IETEKTHPOBAaHHE OOBEKTOB, CETMEHTALUs H300paKEeHHN.
@peiimBopku aist riryookoro ooydenus: TensorFlow, PyTorch, Keras.

5. IlepeyeHb y4eOHO-METOAMYECKOrO0 oOOecrmeveHHs1 IO CAMOCTOSITeJbLHOH padoThl 00y4yaromuxcs IO
JUCHUIIHHE (MOIYJII0)



CamocrosiTensHasgs paboTa OOydaromIMXCsS BBIMOJHSAETCA 10 3aJaHUI0 M TIPU METOJUYECKOM PYKOBOZCTBE
npernojaBaTes, Ho 0e3 ero HermocpeACTBEHHOro yyacTus. CamocTosTeNbHast paboTa Moapa3AesieTcs Ha CaMOCTOSTEILHY IO
paboTy Ha ayAWTOPHBIX 3aHATUSX M Ha BHEAyIUTOPHYIO CaMOCTOSTENbHYI0 pabory. CamocrosrtenbHas paborta
o0y4aromuxcsl BKJIIOYAET KaK MOJHOCTHIO CaAMOCTOSITENIbHOE OCBOCHHE OTAEIBHBIX TeM (pa3/eNoB) JAWCLUIUIMHBL, TaK U
npopaboTKy TeM (pa3zienoB), OCBaMBacMbIX BO BpeMs ayIUTOpHOH paboTel. Bo Bpemst camocTosTenbHOH pPabOTHI
oOyyaromyecss 4YUTalOT U KOHCHEKTUPYIOT ydueOHYI0, HAay4HYI0 M CIpPAaBOYHYIO JIUTEPATYpy, BBINOJHSIOT 3a/aHusl,
HafpaBJIeHHbIE Ha 3aKpeIlJieHHue 3HAHUU U OTpaOOTKYy yMEHHUIl U HaBBIKOB, TOTOBSATCS K TEKyIEMY M HMPOMEXYTOUHOMY
KOHTPOJIIO 110 AHUCIUILINHE.

OpraHuzanus caMoCTOSATENbHOM paboThl 00yYArONUXCS PErIaMeHTHPYETCs HOPMAaTUBHBIMU JOKYMEHTaMH, yueOHO-
METOIUYECKOI JIUTepaTypol U JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCaMHU, BKIIIOYAS:

[opsimok opraHu3anuMy ¥ OCYIIECTBJICHHUS O0pa30BaTElIbHOW JEATENbHOCTH IO 00pa3oBaTeNbHBIM IIPOrpaMMaM
BBICIIEro 00pa3oBaHMsi — TIporpaMMam OakajiaBpuara, I[porpaMMaM CHEHHaJIUTeTa, HporpaMMaM MarucTparypsl
(YyTBepXIeHHBIN MpuKa3oM MUHHUCTEpPCTBa HayKH W BBICIIEro oOpazoBanms Poccuiickoit ®eneparnym ot 6 ampens 2021
roga Ne 245)

YcraB  (emepalibHOTO — TOCYNApCTBCHHOTO — aBTOHOMHOTO — oOpasoBaTenbHOro  yupexnaeHus "KaszaHckuit
(ITpuBoDKCKHIA) (eaepanbHBI YHUBEPCUTET"

[TpaBuna BHyTpeHHEro pacropsiika (elepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeNbHOTO YUPEIKACHHS
BBICIIEro IpodeccronanbHoro oopasosanus "Kazanckuii (IIpuBoikckuit) dpenepanbHblil yHUBEpcUTeT"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBosmkckoro) ¢enepabHOTO yHUBEpCUTETA

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

@oHA OLEHOYHBIX CPEACTB 10 AWUCLHUIUIMHE (MOXYJII0) BKIIOYACT OLICHOYHBIC MAaTepHajbl, HAlpaBICHHBIC Ha
NPOBEPKY OCBOCHHS KOMIICTCHIMI, B TOM YHCIIC 3HAHWHA, YMCHUH W HaBHIKOB. DOHI OLCHOYHBIX CPEACTB BKIIFOYACT
OLICHOYHBIE CPE/ICTBA TEKYIET0 KOHTPOJIS ¥ OLCHOYHBIC CPEICTBA MMPOMEKYTOUHOM aTTECTALIIH.

B doHIe O1eHOYHBIX CPEACTB COACPIKUTCS CIIeAyIoIIas HHHOPMALIHUS:

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

- KpUTEPUH OLIEHUBaHHS CPOPMUPOBAHHOCTH KOMIIETSHIHI;

- MexaHu3M (OPMHUPOBAHHS OLEHKHU 110 TUCLUILIHHE (MOIYIIIO);

- ONMCaHUE MOPSIKa IPUMEHEHHS ¥ MPOLIEAYPbl OLCHUBAHUS ISl KQKIO0TO OLIEHOUYHOTO CPEJICTBA;

- KPUTEPUH OLCHUBAHUS JUTS KaXKJIOr0 OLICHOYHOTO CPE/ICTBA;

- COIep)KaHWE OLCHOYHBIX CPEICTB, BKIIOYas TpPeOOBaHMS, NPEIbABISEMBbIE K JCHCTBUSAM OOyYaroIIUXcs,
JEMOHCTPUPYEMBIM pe3yJibTaTaM, 3aJaHHs PasIHYHbIX THIIOB.

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

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMON JJI5l OCBOEHUS TUCHUIIMHBI (MO1YJIsT)

OcBoeHUE IUCHUIUIMHBI (MOIYJISl) MpeJroJiaraeT u3ydeHue y4deOHoil jureparypsl. Jlureparypa MoXeT ObITh
JIOCTyTIHA 00YYaIOIIMMCS B OJJTHOM M3 IBYX BapHAHTOB (JIMOO B 00OMX U3 HUX):

- B DJICKTPOHHOM BHJE - 4Ye€pe3 JJIEKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI Ha OCHOBAHUM 3aKIOUEHHBIX KDY
JIOTOBOPOB C IIPaBOOOJIaIaTesIMu;

- B Ie4aTHOM BHJE - B Hayunoii 6unbnunoreke Ena0ysxckoro nactutyra KOVY. O0yvaronuecs moaydyarT yIeOHY0
nuTepaTypy Ha aOOHEMEHTE IO YHTAaTeJbCKUM OMeTaM B COOTBETCTBHM C IpaBWIAMM I0Jb30BaHMs HaydHoi
OUOIMOTEKOMH.

DJEeKTPOHHBIE U3AHUS OCTYIHBI AUCTAHIIMOHHO M3 JIFOOOW TOYKH NPH BBEJICHUH 00YYaIOMINUMCS CBOETO JIOTHHA
U TMapois OT JIMYHOTO KaOWHeTa B cucTeMe "ONeKTpoHHBIH yHHBepcuteT'. IIpH HCIOIB30BAHWMHU I€YATHBIX H3JAHHN
OuOIMOTEYHBIH (POHJ JOJDKEH OBITh YKOMIUIEKTOBAaH WMH M3 pacdera He MeHee 0,25 »K3eMIuisipa Ha Ka)Jao0ro
00yJaromerocs U3 yrcia JIUIl, 0JHOBPEMEHHO OCBaWBAIOIINX JTAHHYIO TUCIUILIHHY

[lepeyenp nuTepaTypsl, HEOOXOIUMON IS OCBOCHMS NUCHWIUIMHBI (MOAYJsI), Haxomutcs B IIpmmoxkennn 2 K
paboueii mporpamme AMCHUIUIMHBL. OH MOUIEKUT OOHOBICHHWIO TP W3MEHEHHH YCIOBUH 1oroBopoB KDY ¢
npaBooONaaTeNsIMA  SJIEKTPOHHBIX M3JaHWH M IIpU M3MEHEHHWH KOoMIUIeKToBaHUs (oHnoB Hayunoit OubGimmorexn
Enabyxckoro nacruryra KOV.

8. Ilepeuenn pecypcoB HHPOPMALUMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn "WHTepHeT", HEOOXOAMMBIX /JIsi
OCBOEHHS TMCUMIIJIMHBI (MOAYJIfA)

CoBpeMeHHOE KOMIIBIOTEPHOE 3PCHHE —
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%7CPecnybimka%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 IPOBOISTCS C UCIONB30BAHNEM WHTEPAKTHBHBIX TEXHOIOTHH U MIPEOIararoT
aKTHBHOE y4acTHE CTYAEHTOB. 7Sl MOATOTOBKHY K 3aHATHSIM PEKOMEH/YeTCs BBIACIATH B MaTepuane
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IIPETIOIAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIIHIO
BOKPYT HUX. JKenaTenpHO BBIAETATH B UCTIOIb3YEMOH JINTEPATYPEe IIOCTAHOBKH BOIIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAM MOTYT OBITh JaHBI Pa3IHIHBIC OTBETHL. Ha OCHOBaHMM NOCTaHOBKU TaKHUX BOIIPOCOB
ciemyeT coOupaTh apryMEHTHI B TIOJIb3Yy PA3IMYHBIX BAPHAHTOB PELICHUS OCTABICHHBIX IPOOIIEM.

nabopatopHsle | B ayanTopun, ocHaImmEéHHOI COOTBETCTBYIOMNM 000py0BaHNEM, 00YYAIOIIHECs IPOBOIIT yICOHbIE

paboTsI 9KCTIEPUMEHTHI M TPCHUPYIOTCS B IPUMEHEHHUH NTPAKTUKO-OPHEHTUPOBAHHBIX TEXHOJIOTHA.
O1eHUBAIOTCS 3HAHUE MaTepHaia M yMEHHE IIPIMEHSTh €r0 Ha IPaKTHKE, YMEHHS M HaBBIKH 110 paboTe ¢
000pyIOBaHHEM B COOTBETCTBYIOIIEH IIPEIMETHOM 001aCTH.

camoctos- | CamocTosTensHast paboTa CTyI€HTOB MO AUAAKTHYECKOH CYTH IPEACTABISIET cO00H KOMIIEKC YCIOBHH
TenbHas paboTa| 00ydeHHs, OpraHu3yeMbIX IPEToIaBaTesIeM U HAIIPaBJICHHBIX Ha CAMOIIOATOTOBKY yJaluxcs. Y4eOHas
JEATENLHOCTh MPOTEKAET 0€3 HETOCPEICTBEHHOTO YIACTHS IPETIOIaBaTelIs M 3aKII0YaeTCs B
popaboTKe JIEKIMOHHOTO MaTepHaa, MOArOTOBKE, K JA00OPATOPHBIM M MPAKTHICCKUM 3aHSITHIM;
U3y4YEeHUH y4eOHOH JuTepaTyphl U3 OCHOBHOTO M JOTIOJIHUTEIHLHOTO CIHCKA.

3a4er 3ager 1o Kypcy IpoBOIUTCS 1Mo OmieraM. [Ipr HOATOTOBKE K 3a4eTy HEOOXOANMO OMHUPATHCS Ha
HCTOYHHKH, KOTOpPBIE pa30npaInch Ha JEKIUIX B TeueHHe cemectpa. Ha 3adere cTyneHTy npeanaraercs
Onet, B KOTOpPOM JiBa Borpoca. [Tocie oTBeTa cTyJeHTy MOTYT OBITh 3aJaHbI JOTIOJTHUTEIILHBIC
BOTIPOCHI.

10. IlepeyeHb HMH(POPMALUOHHBIX TEXHOJIOTMi, HCNOJb3yeMbIX NPH OCYHIECTBJEHHMU O00pPa30BaTEJIbLHOIO
npouecca no JMCUMILIMHe (MOAYJI0), BKJIOYas IepedeHb MPOrpaMMHOr0 ofecrnedyeHHs W HMH(OPMALUOHHBIX
CIPaBOYHBIX cUCTEM (MPH HEOOXOTUMOCTH)

[lepedenp MHPOPMAIMOHHBIX TEXHOJIOTHH, MCIIOIB3YEMBIX IIPU OCYLIECTBICHHH 00pa30BaTENbHOrO Mpolecca Io
JTUCLUITIMHE (MOJIYJI0), BKJIIOYAs MEepedeHb MPOTPAaMMHOI0 oOecredyeHus W HH()OPMAalMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepHAJbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMON I OCYLIeCTBJIeHHMS 00pPa30BaATEJLHOIO
npouecca no AUCUUILVINHE (MOAYJIIO)

VYuebHnas aynuropus Ne 60 (423600, Pecrryomuka Tarapcran, r. Enabyra, yin. Kasanckas, 1. 89) s nposeneHus
3aHATUH JIEKLIMOHHOTO THWIA, 3aHSATHHA CEMUHAPCKOrO THIIA, TPYNIOBBIX M HHAUBHIYaIbHBIX KOHCYIbTALUM, TEKYIIErO
KOHTpOJISI ¥ MPOMEXYTOYHOM aTTeCTallly,IIOMENIeHNe ISl CaMOCTOosATeIbHOW paboTel. KoMruiekT mebenn (mmocasouHbIX
Mmect) 29 mt. Kommiekt mebenu (mocaogHsix Mect) aist mpenogasatenst 1 mt. KommbsroTepHslit knace: KommeioTeps! intel
core i5 15 mwr. Mourutops! ViewSonic 22d 15 wrT. [Ipoektop EPSON EB-535W 1 wit. UaTtepaktiBHas nocka [QBoard DVT
TNO082 1 . Tpubyna 1 mr. Konnunmonep 1 mt. Hactennsie mon ku 6 . lkad neyxcrBopuarsiii ¢ nonkamu 1 mr. Be6-
kamepa 1 mr. Beixon B VHTepHET, BHYTPHBY30BCKas KOMITBIOTEpHAsl CETh, AOCTYH B IJIEKTPOHHYIO HH(POPMAIIMOHHO-
obOpazoBatenbHyl0 cpeny. Habop ydeOHO-HArSIAHBIX MOCOOWH: KOMIUIEKT MpPE3eHTAMK B 3JEKTPOHHOM ¢opMaTre o
MIpeTnoaBaeMoN JUCIMILTHHE 3-5 IIT.

12. CpenctBa aganTauMy NpenoJaBaHus NJUCHUILUIMHBI K MOTPeOHOCTSIM 00Yy4YalOIIMXCSl HHBAJMI0B U JIUI €
OrpaHUYeHHBIMH BO3MOKHOCTSIMHU 3710POBbSI

IIpu HEOOXOAMMOCTH B 00pA30BATEIBHOM MPOIECCE MPUMEHSIOTCS CICAYIONIME METOAbl M TEXHOJIOTHH,
oberyaronire BocnpusiTue UH(GOpMANUK OOYUYAIOIMMUCS WHBAIUAAMH M JIUIIAMH C OrPAHUYCHHBIMU BO3MOXKHOCTSMH
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
aNbTepHATHBHBIE POPMBI, YI00HBIE IS Pa3IUUHBIX T10JIb30BATEICH;

- CO3[aHMe KOHTEHTA, KOTOPHIH MOKHO IMPEACTABHTH B PAa3IMYHBIX BHIAX 0€3 MOTEPH JAHHBIX WIM CTPYKTYPHI,
TPEYCMOTPETh BO3MOXHOCTH MACIITAOMPOBAaHMUSA TEKCTa W H300paKeHWi 06e3 TOoTeprd KadecTBa, IMPEAYCMOTPETH
JIOCTYIHOCTh YIPABJICHUSI KOHTEHTOM C KJIaBHATYPBI;

- CO3/IaHNe BO3MOKHOCTEH IUIsi 00YUAIOMIUXCS BOCIIPHHAMATD OJHY M TY e HH(POPMAIIHIO U3 Pa3HBIX HCTOYHUKOB -
HampuMep, Tak, 4TOOBI JIMIA C HapyHNICHWAMH CIIyXa TOMyYald WHOOPMAIHIO BH3YalbHO, C HAPYIICHUSMH 3pCHHS -
ayIMaNbHO;

- TPUMCHEHHE TPOTPAMMHBIX CPEICTB, OOECICUMBAIOIINX BO3MOKHOCTH OCBOCHHS HABBIKOB WM YMECHHH,
(GOPMHUPYEMBIX JUCIIMIUIMHOM, 3a CYET aJbTePHATHBHBIX CHOCOOOB, B TOM YHCIE BHPTYalbHBIX JaGoparopuit u
CHUMYJISIIIMOHHBIX TEXHOJIOTHI;

- TpHMEHEHWE JUCTAHI[MOHHBIX O00pPA30BATENBHBIX TEXHOJOTHH IS Tepefaud WH()OPMAIWK, OpTraHU3aInu
pa3UuYHBIX (OPM HMHTEPAKTUBHON KOHTAKTHOW pabOThl 0OYYaloOIIErocs C MpErnojaBaTeieM, B TOM 4YHCIE BeOMHAPOB,
KOTOpBIE MOTYT OBITh HCIIOJB30BAHBI JJIs MPOBEACHHS BUPTYAIbHBIX JIEKIUH C BO3MOKHOCTHIO B3aUMOJEHCTBHUS BCEX
YYaCTHUKOB AJUCTAHIIUOHHOI'O O6y‘IeHI/Iﬂ, MMpOBE€ACHUA CEMHUHAPOB, BLICTYIUICHUA C JOKIaJaMW W 3alllUThl BBINIOJHCHHBIX
paboT, NpoBeICHHS TPSHUHIOB, OPraHU3aI[UH KOJJICKTHBHOM padoTHI;

- NMPUMECHCHUEC JUCTAHIHUOHHBIX O6pa3OBaTeJ'H)HI)IX TEXHOJIOTUH AJid OpraHu3anuun (bOpM TCKYIIETO u
MPOMEXXYTOYHOTO KOHTPOJIS;

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

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

- TIPOJOIDKUTEIBHOCTH TOATOTOBKM OOYYArONIErocss K OTBETY Ha 3auéTe WIM SK3aMeHe, TPOBOANMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTEIFHOCTH BBICTYIUICHHUSI 00YYArOIIEroCs MPH 3aIlliTe KypCOBO# paboTHI - He 6ojiee 4eM Ha 15 MUHYT.

IIporpamma cocraBieHa B cootBeTcTBHHU ¢ TpeboBanusMu @I'OC BO u yueOHBIM m1aHOM 110 HampaBieHuto 44.04.01
«ITemarornueckoe 0Opa3oBaHNe» M MarCTEPCKOil mporpamMme «VICKycCTBEHHBIH MHTEIUIEKT B IPOEKTHPOBAHNUH IH(POBOH
00pazoBaTeNbHOM Cpe/Ibl eJaroray.
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COJEPKAHUE

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

3. PacnipesieneHue OieHOK 3a ()OPMBI TEKYILET0 KOHTPOJISI U IPOMEKYTOYHYIO 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. llopsiok npoBeACHUS.

4.2.2. Kputepuu OlleHUBaHHUS.

4.2.3. OueHOYHbIE CPECTBA.



1. CooTBeTCTBHE KOMNIETECHIHIA IIAHNPYEMBIM pe3yabTaTaM 00y4eHHus N0 JUCHUILINHE (MOAYJII0)

IPOrpaMMHOM YPOBHE.

KOMIIbIOTEPHOT'O 3pEHUS.

VYwMets HacTpauBath 110, ncnonp3oBatsh

amnmapaTHble Pecypchl, paboTaTh C
00JTaYHBIMH waTpopMamu,
pa3pabarbiBaTh MPUIIOKCHUS,

IOoATrOTaBJIMBAaTh JTaHHBIC, 06yanb u
OLCHUBATh MOJCIIN.

Kon u HaumeHoBanme | MHAMKaATOpPBI aocTuxkeHus: | OLeHOUHbIE CPEACTBA TEKYIEro KOHTPOJS U
KOMIEeTeHIHH KOMIEeTeHIHH s JAHHOIH | NPOME:KYTOYHOM aTTeCTALMH
AMCHUILIHHBI
INK-1  Crnocoben 3HaTh NPUHIMIBL paboThl annapatHoro | Tekyuimii KOHTPO.Ib:
camoctositenibHo W B | U I1O, Oubnmoreku u (peiiMBopku | 4 cemecTp
KOMaHJIe ocBauBats | (OpenCV,  TensorFlow, PyTorch, | JlaboparopHsie paboThI 10 TeMam
uudposbic UHCTpyMeHTHI | Keras), TpeOoBanus k amnmapatHoMmy | Tema 1. BBeneHue B KOMITBIOTEPHOE 3pEHUE.
Ha anmnapaTHoOM U | obecreueHuIo, alnropuTMel U MeToisl | O6paboTka nzoOpakeHuit

Tema 2. Pacrio3naBanue o0pa3oB 1 00BEKTOB.
Kiaccudeckue MeTo bl

Tema 3. I'myOokoe 00y4eHHE B KOMITBIOTEPHOM
3peHUH

IIpomexyTouHas aTTeCTAUS:
3auem

YUCJI€ HHCTPYMCHTOB H

TpeH bl IU(POBOTO 0Opa30BaHUS.

Brnajgete HaBBIKAMH ~ YCTAQHOBKH U

HaCTPOUKH 110, HCIIOTE30BAHUS

O6ubmuorex u (pelMBOpKOB, BHIOOPA

anmapaTHOro obecrieueHus,

HPOrPaMMHUPOBAHU, OTJAKH u

ONITHMH3ALUH.
I[IK-2  Cnocoben 3HaTh  MHCTpYMEHTHl  1dpoBoro | Tekymmii KOHTPOJIb:
IIPOEKTHPOBATh o0OpazoBaHus, BKJIIOYast CV- | 4 cemecTp
UHPOPMAITUOHHO- OMONMOTEKH | CepBUCH;, TpHUHIMILI | JlabopaTopHbie pabOTHI IO TEeMaM
obpasoBaTebHOe noctpoeHust cpensl ¢ CV; meronuku | Tema 1. BBeneHHe B KOMIBIOTEPHOE 3pEHUE.
MIPOCTPAHCTBO Ha OCHOBE | MpoekTupoBanus pecypcoB ¢ CV; cetn | O6paboTka n3o0paxkeHuit
HCTIOJIb30BaHHS it CV-npoekroB; Tpenasl CV B | Tema 2. PacozHaBanue o0pa3oB U OOBEKTOB.
I (poBBIX obOpaszoBanun;  Bo3MoxkHoctH  MU- | Knaccmdeckue meTonst
WHCTPYMEHTOB, B TOM | TEXHOJNOTWMH us  B3aumoneiictBusi; | Tema 3. [imyOokoe o0y4eHHe B KOMIIBIOTEPHOM

3peHUU

CEPBHCOB
HCKYCCTBEHHOTO VYmers aHanm3upoBaTh motpeOHOCTH | IIpomMeskyTouHas aTrecTamms:
UHTEJIEeKTa. u paspabareiBath crueHapun ¢ CV; | 3auem
moouparth CV-UHCTPYMEHTHI,
uHTerpupoBatb  CV B cpexny;
OpraHU30BBIBATH ceTeBoe
B3aumoekicteue st CV; OlleHUBATh
s¢dextuBHocth CV,  OICHUBATH
3¢ PEeKTUBHOCTH UG POBBIX
HHCTPYMEHTOB.
Brnaners HaBbikamMu paboTsl ¢ CV-
maTGopMamMu; IPOEKTUPOBAHUEM
pecypcoB ¢ CV; oHnaifH-00y4eHrEeM
¢ CV; o11eHKOI KauecTBa CPe/Ibl C
CV.
2. Kpurtepun onennBanus ¢(pOpMHPOBAHHOCTH KOMIETEHIMIA
3aureHo He 3auTeno
Beicokuii ypoBeHb | Cpeanuii ypoBeHb | Huskmii ypoBenb | Huixe MOpoOroBoro
Komne | (0OTJIMYHO) (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 mpuHOUIbl paboTel | 3HAET OCHOBHBIE | 3HaeT ornenbHble | He 3Haer npuHImme!
ammaparioro  u  [1O, | npuHIMIBL pa®oThl | MPUHLIKIIBI paboThl | paboOTHI anmapaTHOro u
OMOINOTEKH U | anmapaTHOrO u MO, | anmapataoro wu IO, | IIO, OubnuoTekn u
¢perimBopku  (OpenCV, | 6ubnuoreku u dpeiiMBopkn | GubnIHoTeKkn u | ¢peiimBopku (OpenCV,
TensorFlow, PyTorch, | (OpenCV, TensorFlow, | dpeiimBopku (OpenCV, | TensorFlow, PyTorch,
Keras), TtpeboBanus k | PyTorch, Keras), | TensorFlow, PyTorch, | Keras), tpeGoBanusi «




anmapaTHOMY TpeboBanus K annapatHomy | Keras), TpeOoBaHus K | anmmapaTHOMY
00eCIIeUeHHIO, 00ECIEeYCHUI0, ANTOPUTMBI | ammapaTHOMY obecreyeHuto,
QNrOPUTMBI W METOJIBI | M METOABl KOMIIBIOTEPHOTO | oOecredueHuro, QITOPUTMBI U METOJBI
KOMITBIOTEPHOTO 3PCHHUSL. 3peHHUSL. QITOPUTMBI M METOJBI | KOMIIBIOTEPHOTO

Homyckaer KOMITBIOTEPHOTO 3pEeHusL.

HE3HAUNTENFHBIC OMUOKH | 3peHHs. Jomyckaet

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, ucnoyp3oBars | I10, HCIIOJIB30BaTh
anmapaTHbie pecypchl, | pecypcsl,  paboTath ¢ | ammapaTHble —pecypcehl, | ammapaTHbIe — pPECypCHI,
pabotate ¢ o0OJMayHBIMH | OOJIAYHBIMHU IUIATPOpPMaMH, | paboTaTh ¢ 0OJaYHBIMH | paboOTaTh C OOJAYHBIMH
mwiatdopmMami, pa3pabaTbiBaTh miatdopmamu, miaTdopmamy,
pa3pabatbiBaTh TIPUIIOKEHUS, pa3pabarbiBaTh pa3pabarbiBaTh
MIPUIOKECHUS, MOJrOTABIMBaTh  JTAHHbBIC, | MPUIOKCHHS, TPUITOKCHHS,
MOATOTAaBIMBATh JaHHBIE, | 00yyaTh W OLECHUBAThH | MOJATOTABIMBATH MIOJrOTaBIIMBATh
o0ydaTh ¥  OIICHHUBATh | MOJEINH. JaHHble, O0O0ydYaTh W | maHHble, 0OydYaThb U
MOJICITH. JHormyckaer OLICHUBATh MOJICITH. OLICHHBATh MOJICIIH.

He3HAYUTEIIbHBIEC OIIHOKU
IIpu OTBETC Ha
TIOCTAaBJICHHBIC BOIIPOCHI

Jonyckaer Tunu4HbIE
OLIMOKH IIPU OTBETE Ha
HIOCTaBJICHHbIC
BOIIPOCEI

Brnaneer naBeikamu
YCTAaHOBKH M HACTPOHKH
I10, ucnonas3oBaHus
OMOINOTEK U

(b peltMBOPKOB, BEIOOpA
anmnapaTHOro
obecrneyenus,
MPOTPaMMHPOBAHHS,
OTJIAKA ¥ ONTHMH3ALIHMH.

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

ontuMmm3anyn. Jlonyckaer
He3HAYUTEIIbHBIE OIIMOKU
MIPH PELIeHUN OTIENbHBIX
3aa4.

Brnaneer naBeikamu
YCTaHOBKH M HACTPOHKH
T10, ucnoap3oBanus
OHOINOTEK U
(bpeliMBOPKOB, BBIOOpA
anmapaTHOro
obecrieueHus,
IpOrpaMMHUPOBAHUS,
OTIAJKH U
OIITUMHU3ALINH.
Homnyckaer TUIHYHBIE
OMMOKH TIPH pEIICHUN
OTHCILHEIX 3a/1a4.

He BnageeT naBbikamMu
YCTAaHOBKH M HACTPOHKH
T10, ucnoap3oBanus
OUOINOTEK U
(bpeliMBOPKOB, BBIOOpA
anmapaTHOro
obecrieueHus,
IpOrpaMMHUPOBAHUS,
OTIAAKH U
OIITUMHU3ALINH.

[1K-2 3Haer WHCTPYMEHTHI | 3HaeT OCHOBHBIE | 3Haer otnenbHble | He 3HaeT mHCTpyMeEHTHI
mudpoBoro o0pa3oBaHMs, | HHCTPYMEHTE IH(POBOTO | MHCTPYMEHTHI mudposoro
Bkmrouas CV-6ubnuorexu | obpazoBanus, Bkmodas CV- | nudpoBoro 00pa3oBaHus, BKIIOYAs
W CEepBHCHL; MPUHUUIBI | OMONMHOTEKHM ™  CepBUCH]; | oOpasoBanus, BkiIovas | CV-OuOmmorexkn u
noctpoenust cpensl ¢ CV; | NpUHINIBI noctpoenust | CV-0ubnuorexu U | cepBUCH; HPUHIIMIIBI
METOTUKH cpensl ¢ CV; METOOWKH | CEpPBHCHI; NPUHLUIEL | TOCTPOSHHST Cpemsl C
MPOCKTUPOBAHUS IPOEKTUPOBaHUs pecypcoB | moctpoeHust cpeasl c | CV; METOIUKH
pecypcoB ¢ CV;cetm i [ ¢ CV; certm mm CV- | CV; METOJUKH | TPOEKTUPOBAHUS
CV-npoektoB;  TpeHasl | mpoektos; TpeHasl CV B | mpoexkTHpoBaHUS pecypcoB ¢ CV; cetu
CV B oOpa3oBanuu; | obpasoBaHuH; pecypcoB ¢ CV; ceru | mia CV-1poekToB;
BO3MOXHOCTH WN- | Bo3zMoKHOCTH WUN- | nna CV-1poekToB; | TpeH.bl Ccv B
TEXHOJIOTHH UL | TEXHOJOTHUit U | TpeHIbI cv B | oOpa3oBaHHY;
B3aUMOJICHCTBUSA; TPEHIBI | B3aMMOAGHCTBUS, TpeHIBI | oOpa3oBaHHY, BO3MOKHOCTH nu-
¢ poBoro obpa3oBaHus. | IHU(PPOBOro 0OpPa3OBAHMUSL. BO3MOXKHOCTH WU- | TexHOIOTHIA ULt
Jonyckaer TEXHOJIOTHH Ui | B3auMOJEHCTBUS;
HE3HAYUTENbHbIC OIIHOKH B3aUMOJICHCTBHS, TPCHABI nudposoro
IpH OTBETE Ha TPEHbL nuppoBoro | odpazoBaHUsl.
TIOCTABJICHHBIE BOIIPOCHI. 00pasoBaHsL.
Jomnyckaer Tunn4HbIE
omMOKY TIpY OTBETE Ha
IIOCTABJICHHBIE
BOIIPOCHI.
Ymeer ananm3upoBaTh | Ymeer aHajIu3upoBaTh | Ymeer anamusupoBath | He yMeeT
MOTPEOHOCTH u | moTpebHOCTH u | moTpedbHOCTH 1 | aHAIH3HPOBATH
pa3pabarbIBaTh paspabarbeiBaTh ClieHapuu | pa3padaThIBaTh OTpeOHOCTH u
CLIEHApHH c CV; | ¢ CV; mopbuparb CV- | cuenapum ¢ CV; | pa3pabaTpiBaTh
11010UpaTh CV- | UHCTPYMEHTHI; 1o 0upaTh CV- | cuemapun ¢ CV;




OLIMOKH IPU PELICHUH
OTJEJIbHBIX 33]au.

HHCTPYMEHTBI; unterpupoBatb  CV B | MHCTpYMEHTSI; noaoupaTh CV-
unrerpupoBare CV B | cpeay;  opraHuzoBbIBath | mHTerpupoBath CV B | MHCTpYMEHTHI;
cpely; OpraHM3OBBIBATH | CETEBOE B3aMMOJICHCTBHE | Cpendy; uHterpupoBare CV B
ceTeBoe mist CV;  oleHuBarh | OpraHu30BBIBATbH cpeny;
B3auUMO/IciiCTBUE st | 3G PEeKTUBHOCTH CV; | cereBoe OpTaHHU30BHIBATH
CV; OLICHMBATh | OLICHWBATh B3aUMOJEHCTBUE  JUIA | CeTeBOe
3¢ PEeKTHBHOCTD CV; | addexTrBHOCTD CV; OLICHUBATh | B3aWMOJCHCTBHE 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¢ P EeKTHBHOCTD

3azad. WHCTPYMEHTOB. r(poBIX

Jlonyckaer TUIMYHBIE | 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
OTICIBHBIX 3a/a4.

Bnaneer HaBbikamu Bnaneer HaBbikamu Bnaneer He Bnaneer HaBbikamu
pabote ¢ CV- pabotel ¢ CV- CIOCOOHOCTBIO pabotel ¢ CV-
aTGopMamu; aTGopMamu; HaBBIKaMU paboTHI C iatdopmamu;
MIPOSKTHPOBAHUEM MIPOEKTHPOBAHUEM CV-mnardopmamuy; NPOCKTUPOBAHUEM
pecypcoB ¢ CV; onnaiin- | pecypcoB ¢ CV; onnaiin- MPOEKTUPOBAHUEM pecypcos ¢ CV;

OHJIAWH-O0YYEeHUEM C
CV; o1leHKOM KadyecTBa
cpensl ¢ CV.

3. Pacnipenesienne oneHOK 32 GOPMBI TEKYIero KOHTPOJISI U IIPOMEKYTOYHYIO aTTECTAINHIO

4 cemectp
Texymuii KOHTPOJIb:

JlaGoparopubie paboThl o TemaMm — 50 6amioB.
Tema 1. BBenenne B koMmbroTepHOE 3peHne. O0paboTKa H300paskeHMiA
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.

[MpoMexyTouHasi aTTECTAlMss MPOBOAMTCS IIOC/IE 3aBEpUICHHS H3y4YeHUs JUCIUIUIMHBI WM €€ 4YacTd B (opMe,
omnpesenseMoil yueOHBIM TUTaHOM 00pa30BaTeNbHON MPOTpaMMBbl C LENbIO OIEHUTH PaboTy 0O0ydYaromierocs, CTeneHb
YCBOGHHS TEOPETUYECKUX 3HAHUI, ypOBEHb CPOPMHUPOBAHHOCTH KOMIIETCHITHH.

[IpernomaBaTesb, IPUHUMAOLIHIA 3a4eT 00CCICUYHBACT CAy4YaHOE pACIpEICICHAE BaPHUAHTOB 3aYCTHBIX 3aJaHUN MEKIY
00ydJaromuMHUCs C TOMOIIbI0 OWJIETOB W/WIM C TPHUMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHI;, BIpaBe 3agaBaTh
06yqaromeMyc;1 JOTIOJTHUTECIIbHBIC BOIIPOCHI U 1aBaTh JOIOJHUTEIBHBIC 3aIaHUA IIOMHUMO TEX, KOTOPBIC YKa3aHbI B 6I/IJ'ICTC.
3aqu IMPpOBOAUTCHA I10 6I/I.]'IGT3M. B KaXXa10M 6I/IJ'I€T€ JBa YCTHBIX UJIM MUCbMCHHBIX OTBETA HA BOIIPOCHI.

1-# ycTHBIN MM TUCEMEHHBIN OTBET — 25 0aiios.

2-11 yCTHBIH WM MUCEMEHHBIN OTBET — 25 OaiIoB.

Hroro 25+25=50 6amnos.

O01m1ee KoMM4ecTBO OAJUTOB MO AUCHUIUIMHE 32 TEKYIIMH KOHTPOJIb U IPOMEXYTOoUHYt0 aTTecTaruo: 50+50=100 Gamos.

CooTtBeTcTBHE 0AJIJIOB U OLIEHOK:
Jlist 3agera:

56-100 — 3auTeHO
0-55 — e 3auTeHo

4. OueHOYHBIE CPEICTBA, MOPSIAOK NX MPUMEHEHHUs H KPUTEPUH OLleHHBAHUS
4.1. OueHoYHBIE CPEICTBA TEKYIIEro KOHTPOJISA



4.1.1. JIaGopaTopHbIe paGoThI 110 TEMAM:

Tema 1. BBenenue B komnbroTepHoe 3perne. OOpaboTka H300paskeHn i
Tema 2. PacnioznaBanue 00pa3oB 1 00beKTOB. Kitaccuueckue MeTo b1
Tema 3. I'myOokoe 00yueHHe B KOMIIIOTEPHOM 3pEHUH

4.1.1.1. ITopsinok npoBegeHUusl U NPoUeIyPa OLEHUBAHMS.

B ayauTopum, ocHamEHHON COOTBETCTBYIOLIMM 000pYy10BaHHEM, 00yYalOIHEecs IPOBOASAT YUeOHbIE SKCIEPHUMEHTHI
U TPEHHPYIOTCS B IPHMEHEHUH IPaKTHKO-OPHEHTHPOBAHHBIX TeXHOMOTHH. OIEHMBAIOTCS 3HAHUE MaTepuala W yMEHHUE
MIPUMEHSATH €T0 Ha MPAKTHKE, YMEHHUS U HaBBIKK 110 paboTe ¢ 000py10BaHHEM B COOTBETCTBYIOIIEH MIPEAMETHON 00IacTH.
4.1.1.2 Kputepun oueHUBAHUS

43-50 GamroB CTaBHUTCS ecld OOOpYNOBaHWE W METOIBl HCIOJIB30BAHBI NPAaBWIBHO. [IposiBeHa MpEeBOCXOAHAS
TeopeTHUecKasi MoAroroBka. HeoOxoauMble HaBBIKM W yMEHHS IIOJHOCTBIO OCBOCHBL. Pe3ynpTar mabopaTopHON paboThI
TIOJTHOCTBIO COOTBETCTBYET €€ LIeJIsIM.

36-42 6ainoB cTaBUTCS, ecii 000pYAOBaHUE U METO/BI HCIIOJIb30BaHbl B OCHOBHOM NpaBMIILHO. [IposiBieHa Xxopomias
TeopeTHyeckas moaroropka. Heo6xoanmble HABBIKM M YMEHHUS B OCHOBHOM OCBOCHBI. Pe3ynbraT 1aboparopHoil paboThl B
OCHOBHOM COOTBETCTBYET €€ 1IeJIsIM.

28-35 OamwioB cCTaBUTCS, €ciIM OOOpYIOBaHME W METOJbl YaCTUYHO HCIOJB30BaHbl NpaBuibHO. [IposiBieHa
YAOBJICTBOPUTECIIbHAA TCOPECTUYCCKAsA MNOATIOTOBKA. HeO6XOZ[I/IMI>IC HaBBIKM U YMEHHUA YaCTUYHO OCBOCHBI. Pe3yﬂbTaT
71a00paTOpHON pabOTHl YACTHYHO COOTBETCTBYET €€ LEIISIM.

0--27 ©OamwioB cTaBUTCSA, ecid OOOpPYAOBaHME W  METOABl HCIOJNB30BaHBl  HempaBuwiabHO. IlposBieHa
HEYIOBJICTBOPUTENIbHAs TEOpeTHYecKass MNOATOoTOBKAa. HeoOXoanmple HAaBBIKM M YMEHHS HE OCBOCHBI. Pesynbrar
11a00paTOpHON pabOTHI HE COOTBETCTBYET €€ HEISIM.
4.1.1.3. Conep:xaHue OLIECHOYHOIO CPEACTBA

Tema 1. BBenenue B komnbloTepHoe 3perne. O0paboTka H300paskeHHUI:

3anaHus BKIIOYAIOT 3arpy3Ky, IpeoOpa3oBaHUe B OTTCHKH CEPOTO, M3MEHEHUE SIPKOCTH M KOHTpacTa H300paxeHus, a
TaK)Ke COXpaHEeHHUe pe3yJibTara. Peanusanuio pa3nuyHbIX QUIBTPOB: Pa3MbITHS, I'ayCCOBCKOT0, MEIMAHHOTO. BhInonHeHune
reOMETPUUECKHUX MPeoOpa3oBaHUii: IIOBOPOT, MAaCIITAOUPOBaHKE, CABHT .

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

3anmanus cBszaHsl ¢ BeiaenenneM npusHakoB HOG/SIFT/SURF na Habope u3obpaxennii. Kmactepusanueii m300paxeHuit
k-cpennux. Peanusarueit knaccudukaropa usodpaxenuit Ha ocaoBe SVM/K-NN. [lerekTupoBanuem 00beKTOB (HAIpHUMep,
JIMI) KacKazamu Xaapa.

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

3amanus npeanonaraot obydenne CNN miis knaccudukanun n3obpaxenuit Ha naracere (MNIST, CIFAR-10).
HUcnonszoBanue npenodydennoit mogenu (VGG, ResNet) nis knaccuduxarnuu. Joobydenne npenoOydeHHON Moieny Ha
HOBOM JiaTacete (TpaHcepHoe 00yUYeHHUE).

4.2. OueHo4HbIEe CpPeCTBA NPOMEKYTOYHOH aTTecTauuu (3auer)

4.2.1. [lopsigok npoBeaeHus.

Y CTHBIH MM MMCHMEHHBIN OTBET Ha BOIIPOC HAIIPABJIEH HA MPOBEPKY TEOPETUUECKUX 3HAHUH 1O KYypCy MUCHHUILIHHBL.

4.2.1.2. Kpurepuu oneHnBaHus.

Kaxplit 13 1ByX BOIPOCOB OLICHUBAETCSI MAKCUMYM B 25 0aiiioB
22-25 6aJJ10B CTABUTCS, €CJIH 00yYAIOIIMIACS:
B oTBeTe KauecTBEHHO PACKpbUI cojepxkaHue TeMbl. OTBET XOPOIIO CTPYKTypUpoBaH. [IpekpacHO OCBOEH IOHSTHUHHBIN
ammapart. [IpogeMoHCTpUpOBaH BBHICOKHH yPOBEHb MOHMMaHHUS Matepuana. IIpeBocxomHoe ymeHne GopMyIHpoBaTh CBOU
MBICJIH, O6Cy)I(JIaTB JUCKYCCHOHHBIC ITOJIOKCHUS.
18-21 6a1;10B CTABUTCS, €CJIU 00yYAIOIIMIACS:
OcCHOBHBIE BOIIPOCHI TeMBI packpbll. CTpyKTypa OTBETa B IIEJIOM aJIeKBaTHA TeMe. XOPOIIO OCBOEH IOHATHHHBIN armnapar.
[TporeMOHCTPUPOBAaH XOPOIIMH YpPOBEHb MOHMMaHWs Marepuaia. Xopollee yMeHHe (OPMYJIMPOBaTh CBOM MBICIH,
00CyXIaTh TUCKYCCHOHHBIE MOJ0KEHHSI.
14-17 6annoB craBHUTCS, €cJIN 00yYAIOIIHICS:
Temy uwactnuHo packpeul. OtBer cnmabo cTpykTypupoBaH. [IOHATHHHBIN amnmapaT OCBOeH 4YacTH4HO. [loHMMaHue
OTJEJBHBIX MOJOKEHUH U3 MaTepuaja 1o TeMe. Y I0BIETBOPUTENBEHOE YMEHUE (POPMYIHPOBATh CBOM MBICIH, 00CYKAaTh
JTUCKYCCHUOHHBIE TTOJIOKEHHS.
0--13 6aJIJ1I0B CTABUTCS, €CJIM 00YyYAIOIIUIiCS



Temy He packpbul. [IoHSTHITHBIH anmapaT 0CBOEH HEY/OBJIETBOpUTENIbHO. [loHMMaHne MaTepruana gpparMeHTapHOE WU
orcyTcTByeT. Heymenue (popMynmpoBaTh CBOU MBICIH, 00CYKIaTh AUCKYCCHOHHBIE TTOJIOKECHUS
4.2.3. OneHo4HBIE CpeCTBA.

Bompocs! k 3auery:

4 cemecTp
. OCHOBHBIE OHATHS KOMIIBIOTEPHOT'O 3PSHUSL.

. Otarbl 00paboTKH H300paKEHHH.

. IIBeTOBBIE MOJIENIN B KOMIIBIOTEPHOM 3pPECHUU.

. @unbTpanus n300paXKeHUM.

. l'eomeTpuyeckue npeoOpa3zoBaHus H300paKEHUI.

. Beinenenue npusnakos Ha mzoopaxenusx (HOG, SIFT, SURF).
. Kimaccugeckme MeTo s Kimactepusamnuu nzobpaxenunii (k-means).
. Metoms! knaccudpukarmn nzobpakennii (SVM, k-NN).

. HeTektupoBaHie 0OBEKTOB C MOMOIIBIO KacKaJoB Xaapa.

10. ApxuTekTypa cBepTOUHBIX HeHpoHHBIX ceTert (CNN).

11. O0y4yeHne CBEepTOYHBIX HEHPOHHBIX CETEH.

12. Tlpenobyuennsie mogenu CNN (VGG, ResNet).

13. TpancepHoe 00yueHIE B KOMIBIOTCPHOM 3PCHHUU.

14. Metons! Bu3yamuzauuu pa6otsr CNN.
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15. MeTpukHy OIIEHKH KauecTBa MOJIeNIE KOMIIBIOTEPHOTO 3PEHUSI.

16. NntepnpeTaryst pe3ysibTaToB paboThl MOJIEIeH KOMIIBIOTEPHOTO 3pSHUSL.

17. Ilpumenenne riryobokoro o0y4eHus B 3a/1a4aX KOMIBIOTEPHOTO 3pSHHS.

18. IIpoGemMbl 1 EPCIIEKTUBEI Pa3BUTHSI KOMIIBIOTEPHOTO 3pSHHSI.

19. bubnmoteku u PppeitmBopku st kommbiotepHOro 3peHus (OpenCV, TensorFlow, PyTorch).
20. PeanbHBIE TPHIMEPHI NPUMEHEHNS KOMITBIOTEPHOTO 3PEHUSL.



Ipunoocenue 2

K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
B1.B.J[B.05.01 Pazpabomxa npunodicenuti KOMnbiomepHo2o
3peHust

Ilepeuensb JuTEPATYPbl, HEOOXOAMMOI 1151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenne noarorosku: 44.04.01 - [enarornyeckoe oOpazoBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIM HHTSIUICKT B IPOSKTUPOBAHUH ITUPPOBOI 00pa30BaTEIbHON CPEIIbl ITeAarora
Kpamudukanms BEITyCKHIKA: MarlCTP

®dopma o0ydeHus: OUHOS

S13bIK O0y4eHHs: pycCcKuit

I'ox Havana oOyueHus no oOpasoBaTenbHOU nporpamme: 2025

OcHoBHas JuTepaTypa:

1. Censukun, B. B. Pemenwme 3amau kommbloTepHOTO 3peHHMs: YdeOHoe mocobme / Censukua B.B. -
Taranpor:FOxub1# denepanbHblii yHUBepcuTet, 2016. - 92 c.: ISBN 978-5-9275-2090-9. - Tekcr : snexrponnsiit. - URL:
https://znanium.com/catalog/product/991922 (mara obpamienus: 16.05.2025). — Peskxum mocTyma: 1o IOIIIHCKE.

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: 15.05.2025). — Pexum pocryna: mno
MOATHUCKE.

3. Bumnesckuit, B. M. Teopust ouepezneit m MammHHOe 0OydeHme : MoHorpadus / B.M. Bumnesckuii, [I.B.
Edpocuann. — Mocksa : UHOPA-M, 2025. — 370 c. : un. — (Hayunas moicis). - ISBN 978-5-16-020572-4. - Tekcr :
anektporHbIit. - URL: https://znanium.ru/catalog/product/2204580 (mata obpamienus: 15.05.2025). — Peskum gocTyma: mo
MOJITIHCKE .

4. Mapkyc, I'. HckycctBennwlii wuuTemnektT: [lepesarpyska. Kak co3gate MammMHHBIH pasyM, KOTOPOMY
JISWCTBUTEIILHO MOKHO JIOBEPSITH : IIpakTHueckoe pykoBojacTo / I'. Mapkyc, 3. [IaBuc. - Mocksa : Ansnuna [1PO, 2021. -
300 c. - ISBN 978-5-907394-93-3. - Tekcr : amekrponnsiit. - URL: https://znanium.ru/catalog/product/1905852 (xata
obpamtenus: 15.05.2025).

5. McKycCTBeHHBIH MHTEIJIEKT B 00pa30BaHMM: BO3MOXHOCTH, METOJIBI M PEKOMEHAAINH IS TIeJJaroros : y4eOHO-
npakTudeckoe nocooue / nox pea. C. O. Kpamapoa. — Mocksa : PUOP : UH®PA-M, 2025. — 99 c¢. — (Hayka u
npaktuka). - ISBN 978-5-369-01968-9. - Tekcr : anexrponnsiii. - URL: https://znanium.ru/catalog/product/2173231 (nata
obpaienus: 15.05.2025). — Pexxum 1oCcTyma: M0 MOIKCKE.



https://znanium.com/catalog/product/991922
https://znanium.ru/catalog/product/2170894
https://znanium.ru/catalog/product/2204580
https://znanium.ru/catalog/product/1905852
https://znanium.ru/catalog/product/2173231

Ipunooicenue 3

K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
B1.B.J[B.05.01 Pazpabomxa npunodicenuti KOMNbIOmMepHO20
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 - [egarornvyeckoe obpasoBaHue

TIpodwits monroroBku: MCKyCCTBEHHBIH HHTSIUICKT B IPOSKTUPOBAHUH ITUPPOBOI 00pa30BaTEIbHON CPEIIbl ITeAarora
Kpamudukamnms BBITyCKHIKA: MarkCTP

®dopma o0ydeHus: OUHOS

SI3b1K OOYYCHHUS: PYCCKUI

I'on Havana oOydeHus Mo oOpa3oBarenbHOM nporpamme: 2025

OcBoeHME TUCIHUIUIMHBI (MOIYJIA) TpearoyiaraeT HCHOJIb30BaHUE CIEAYIOUIEr0 MNpOorpaMMHOro obecredeHus u
nH(pOpPMALMOHHO-CIIPaBOYHBIX CUCTEM:
6ubnuoteka OpenCV mis 06paboTkn H300paXKeHuit i BUuIeo, GpeiiMBopk rimy6okoro obyuerus (TensorFlow, PyTorch win
Keras), s3pik mporpammupoBanusi Python ¢ GuGmuorexkamu st Matematudeckux omepaiuii (NUMPY) v BU3yanu3anuu
(Matplotlib)

DnekTponHas OubauoTeuHas cuctema «ZNANIUM.COM»

OnektpoHHast OubimoTeyHas cucrema MznarenscrBa «JlaHb»

OnektpoHHast oubimoTeyHas cucteMa « KOHCYJIbTaHT CTyAEHTa»



