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1. HEJIX OCBOEHUA

1.1|date cucTeMaTHYeCKHii 0030p COBPEMEHHBIX METOJIOB M CPEJCTB 00PaOOTKHU M aHaIKH3a W300paKEHUH, N3YUYUTh U OCBOUTH
TpUHIHIE TocTpoenust [10 A pacno3HaBaHHs , PACCMOTPETh NEPCIICKTUBHBIC HANTPABICHHS PAa3BUTHUS MOJICIICH U
METO/OB. 3aa4a; HayYHTh AaHATM3UPOBATh MPUKIIAIHBIC 3a/1a9H [0 PACIIO3HABAHHIO N300PaKEHMUIT, BEIOMPATh METO/IBI €€
pemienus 1 co3aaBaTh [10 ¢ UCTOTH30BaHUEM TOTOBBIX HHCTPYMEHTAJIBHBIX CPENICTB M PEATU3AINI aITOPUTMOB
(6bubmroTeK) A1 00pabOTKU M aHAITN3a H300paKECHHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM INPOT'PAMMBI

Bnox OIT: b1.0

21 TpeGoBanus K NpeABAPUTEIbHON NOATOTOBKE 00y4alOLIerocs:

2.1.1 |BBencHue B UCKYCCTBCHHBIC HEHPOHHBIE CETH

2.1.2 |KBaHTOBBIE BEIYUCIIEHHS

213 KoruutuBHbIi noaxoa B pa3pa60T1<e AJITOPUTMOB " MOJIeJICH CUCTEM HCKYCCTBCHHOT'O MHTCJJICKTA

2.1.4 |Opranuzanys U TEXHOJIOTHS HAYYHBIX HCCIIEIOBAHUI U II€AarOrHUeCcKOM AeSTeNbHOCTH

2.15 HpaBOBLIe ACIICKThI UCIIOJIb30BAaHUS NCKYCCTBCHHOI'O MHTEJIJICKTA

2.1.6  |CoBpeMeHHbIE HHCTpYMEHTaIbHbIE CpeACTBa pa3padoTku 1O 1t HCKYCCTBEHHOIO MHTEIIIEKTa

2.1.7 |CoBpeMeHHbIC TEXHOJIOTHH 3alIUThI HHPOPMAIIH

2.1.8 |CuerrimaBsl MaTeEMaTHKH

2.19 praBJ’IeHI/Ie YCJIOBECYECKUMU peCypCaMu B HpOCKTHOﬁ JCATCIbHOCTHU

2.2 Jucuuniannsl (MOLYJIM) M NPAKTHKH, 1JI KOTOPBIX OCBOEHHME JAHHOM JUCHUILTUHEI (MOIYJs) HEOOXOAMMO KaK
npeauecTByonee:

2.2.1 |bmoxyeiiH - TEXHOJIOTHH

2.2.2 I/IHTCJ’IJ’ICKTyaJ’ILHLIC ABTOHOMHBIC U MYJIbTUAar€HTHBIC CUCTEMBbI

2.2.3 |HckyccTBeHHBII HHTEIIEKT B KOMIIBIOTEPHBIX UTPax

2.2.4  |HckycCTBEHHBIH MHTEIICKT B MEIUIIHE

2.2.5 |HckyccTBeHHBII UHTEIIEKT B (PUHAHCOBBIX TEXHOJIOTHIX

2.2.6 |MamunHoe o0y4yenue u Mmetoposiorust DevOps npu pa3paboTKe CUCTEM HCKYCCTBEHHOTO MHTEIUIEKTa

2.2.7 |HaydHo-mccnenoBaTenbckas padoTa

2.2.8 |CucTteMHbI! MOAXO]] U TEHEpAI¥s 3HAHUH B HHHOBAIUSIX

2.2.9 |CoBpeMeHHBIE YCTPOICTBA IIEHTPOB 00PaOOTKH OOIBIINX JAHHBIX

2.2.10 |OxcnepTHbIE U pEKOMEHATENbHbIE, HHDOPMAIIMOHHO-aHATUTHYECKHE CUCTEMbL

2.2.11 MeTO,HBI HUCKYCCTBEHHOI'O MHTCJUICKTA B pO60TOTeXHI/I‘-IeCKI/IX CcucTeMax

2.2.12 |[loaroroBka K IpoIeype 3alIUThl U 3aIUTa BBITYCKHOW KBaTH()PUKAIMOHHON paboThI

2.2.13 |I[IpenaunioMHasi IpaKkTUKa

2.2.14 CDI/IHOCO(I)I/IH, METOH0JIOTHUA U COBPEMEHHBIC TPEHABI NCKYCCTBEHHOI'O MHTCJUICKTA KaK HAYKHU

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCIIUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

ITIK-2: CnocodeH Hcno/1630BaTh U Pa3BUBATH METOAbI HCKYCCTBEHHOT0 HHTEJVIEKTA 151 pellleHUus TPYIHO -(hopMaTu3yeMbIX
3a1a4;

3HaTh:

ITK-2-31 OcHOBHBIE aITOPUTMBI PELICHHS 3a]a4 IeTEKTUPOBAHUS U CETMEHTAllUK H300paskeHNU

IK-1: Cnoco0eH ocylmecTBJIATh BbINOJHEHHE IKCTIEPUMEHTOB U 0(popMJIeHHE Pe3YIbTATOB HCCIE0BAHUI U Pa3padoToK;

3HaTh:

[TK-1-31 OcHOBHBIE METPUKHU OLIEHKH TOYHOCTH CHCTEM paclo3HaBaHUs 00pa3oB

IIK-2: Cnoco0eH ucnoJib30BaTh U Pa3BUBATh METOIbl HCKYCCTBEHHOT0 HHTEJVIEKTA VISl pellleHHs1 TPYAHO-(opMaIn3yeMbIX
3aaa4;

3HaTh:

[TK-2-32 MeTobl MOCTIPOIIECCHHTa JaHHBIX

IIK-3: CniocoGen o6ecnieunBaTh OPraHU3alMOHHOE M TEXHOJIOTHYeCKoe ofecrieyeHre KOAUPOBAHUSI HA SI3bIKAX
NPOrpaMMHPOBAHHS B PAMKAaX BbINOJHEHUs Pa0oT U yIpaBJIeHHI0 padoTaMH N0 CO3JaHUI0 (MOAH(UKALNH) U
conposoxnenuo UC.

3HaTh:




ITK-3-31 IToaxoas! K IPOrpaMMHUPOBAHHIO CHCTEM PACIIO3HABAaHHS 00pa30B B 3aBUCHMOCTH OT TPEOOBAHHIL OBICTPOACHCTBHUS CHCTEM

OIIK-2: CriocodeH pa3padaTbiBaTh U Pa3BHBATh MaTeMaTHYeCKHe MeTOAbl MO/IeJUPOBAHUS 00bEKTOB, IPOLECCOB U CHCTEM B
o0sacTH npodeccHoHaNIbLHOI 1eATeIbHOCTH, OCYLIECTB/IAThL MOACJIMPOBaHNe, AHAJIN3 U IKCIIEPHMEHTHI B LeJIsAX NPOBeleH s
JAeTATbHOI0 MCCIeJ0BAHMS /I PellleHHs CJI0KHBIX 3124

3HaTh:

OIIK-2-31 3HaTh CTAaHZAPTHBIC AITOPUTMBI H CIIOCO0 HX HCIOJIB30BAHHS B TOTOBBIX OHOIHOTEKAX

IIK-2: CnocodeH HCNO0/1b30BATh U PA3BUBATH METO/Abl HCKYCCTBEHHOT0 HHTE/VIEKTA /151 pellIeHUs TPYAHO -(hopMaTH3yeMbIX
3a1a4;

YMeThb:

ITK-2-Y1 ®opMaan3oBBIBaTh OMICATh MOTPEOHOCTEH 3aKa3drKa K (DYHKIIHOHAIBHBIM CXEMaM CHCTEM Paclo3HaBaHUS 00pa3oB

YK-2: Cnoco0eH HHTerpupoBaTh 3HAHUS M IPUHUMATD PelICHHS] B CI0KHBIX CHTYallUAX, (POPMY/IMPOBATH CyKICHHS HA
OCHOBE HEINOJIHOH HJIM OrPpaHHYeHHOI HH(OPMaLHH, YIPAB/IATH IPOEKTOM HA BCEX ITANAX €ro ;KM3HEHHOI'0 IMKJIA

YMeThb:

YK-2-Y1 AHanu3upoBarhb pe3ynbTaThl paboThl CHCTEM pacrio3HaBaHUs 00pa30B NpeaaraTb BAPUAHTHI 110 UX MOJCPHHU3AINN U
YIIYUIIEHUIO UX XapaKTepUCTUK

OIIK-1: Crioco0eH 00001aTh M KPUTHYECKH OLEHUBATD OIBIT M Pe3y/IbTATHI HAYYHBIX HCCJIEI0BAHUI B 00/1aCTH NPUKJIATHOM
MaTeMATHKHU, HA OCHOBE 3HAHMil PyHIAMEHTAIBHBIX HAYK, B MEKAHCUMILIHHAPHBIX 00/1aCTAX

YMeThb:

OI1K-1-Y1 ananu3upoBath pe3yabTaThl IPUMEHEHUS METOJIOB 00paOTKU M aHAIN3a U300paskeHUN

IIK-1: CnocodeH ocymiecTBIATh BbINOJHEHHE IKCIIEPUMEHTOB M 0popMIeHHe Pe3yIbTATOB HCCJIeJ0BAHMIA U pa3paboTok;

YMeTh:

ITK-1-V1 ®opmupoBaTh MPOTOKOJIBI PA0OTHI CHCTEM paclio3HaBaHUS 00pPa30B U OLICHUBATh KAYECTBO UX PaOOTHI

IIK-3: CnocoGen o0ecrieunBaTh OPraHU3alMOHHOE M TEXHOJIOTHYECKoe o0ecnevyeHne KOAUPOBAHUSI HA SI3bIKAX
NMpPOrpaMMHPOBAaHNS B PAMKaX BbINOJHEHHUs PadoT M YIPaBJIEHHIO pa60TaMH M0 cO3AaHHI0 (MOAN(UKAINN) U
conpoBoxaenuio UC.

YMeTh:

ITK-3-Y1 Ctpouts GpyHKIHOHATILHYIO H CTPYKTYPHYIO MOJIENIb CUCTEMBI PACIIO3HABAaHUs 00Pa30B

Baagern:

ITK-3-B1 OcHOBHBIMH (YHKIMAMHM S3BIKa TpOrpaMMupoBanus Python u 6ubarorexn OPENCV, BO3MOKHOCTE TOTOTHHTENBHBIX
6ubmmrorek skiimage

OIIK-2: CnocoGen pa3padaTeiBaTh H Pa3BUBATh MaTeMaTHYeCKHe MeTOAbI MOAeTUPOBAHUS 00HEKTOB, MPOLECCOB U CHCTEM B
00J1acTH NPogecCHOHATbHOI 1eSITEJIbHOCTH, OCYLIECTBJISITH MO/IEJIMPOBAHNE, AHAJTIN3 U IKCIEPUMEHTDI B LEJIAX MPOBEICHUS
JAeTATBHOIO0 MCCIeJOBAHMS IJIs1 PeLIeHHs] CI0KHBIX 3a1a4

Baanern:

OITK-2-B1 HaBbIKamM¥ peLICHUS] KOHKPETHBIX 3a7a4 110 00paboTKe N300pakeHut

IIK-1: Cnioco6en ocynecTBIATH BHINMOJIHEHHE IKCIIEPHMEHTOB U oopmiieHHe pPe3yIbTATOB HCCIeA0BaHUI H pa3padoToK;

Baagern:

[TK-1-B1 HaBblkamu cocTaBiIeHUs] OTYETOB paOOTHI CUCTEM PACIO3HABAHUS 00pa30B

4. CTPYKTYPA U COJEPKAHHE

Kon HaumenoBanmue pa3nesoB | Cemectp | Yacos | @opmupyemsble (JIutepatypa u| [Ipumeuyanue | KM | Boinmoan
3aHATHSA U TeM /BUJI 3aHATHS/ / Kypce HHIUKATOPBI | 3JI. pecypcsl sieMble
KOMIICTCHIUH padoThI

Paznen 1. ®opmupoBanue
H300paKeHui




1.1 BBogHas nekius, 3HaKOMCTBO OIIK-1-V1 JI1.1J12.1 Ilenp n3amaun | KMI1 P1
C IUCHMIUIMHON OCHOBHBIMH OIIK-2-31 IIK- 21932 33 JHUCIUTIIAHEL,
U3y4yaeMbIMH BOIIPOCAMH U €€ 2-Y1 ee poJib U
mecto /JIex/ MecTo B o0meit
cucreme
MIOJTOTOBKH.
OcHOBHbIE
HOHSTHUS
KOMITBIOTEPHO
i 06paboTKH
U300paKeHUH.
1.2  |HMcmonp3oBaHne rucTorpamMm OIIK-1-V1 JI1.1J12.1 KMm2 P7
npu 00paboTKe H300paKeHNUH, OIIK-2-31 OIIK| 513233
LBETOKOPPEKLUS U -2-B1
usetopeaykuus /IIp/
1.3 |Os3HakomIieHue U OIIK-1-V1 KM2 P3
pa3BOpaynBaHUE CPEIIBI OIIK-2-31 OIIK 21922
pa3pabOTKH IporpaMm -2-B1 I1K-3-V1
pacno3HBaHUs C
ucnonszoBanuem OpenCV
/Cp/
1.4 |YcrpoiictBo mudpoBoit VYK-2-V1IIK-3- JI1.1J12.1 KM2 P3
Kamepsl /JIex/ V1 IK-3-B1 3122
Pazgen 2. 3agauu u MeTObI
¢uabTpanuu u3odpakeHui
2.1  |OunbTparus u300pakeHuit OIlK-1-V1 JI1.1J12.1 KM3 P6
Mp/ OIIK-2-31 OIIK| 513233
-2-B1
2.2 3amauyu ¥ METOIbI OIIK-1-V1 JI1.1J12.1 Buner mryma. KM3 P2
(hUIIBTpAIH, MOJICITH, OITK-2-31 213233 | IIpocrpancTBe
ITOPUTMBI U peaTU3aluu HHas U
/JTex/ YacTOTHAs
¢bunbTpanus
HU300paKeHUH.
Oneparnus
CBEPTKH.
dunbTp raycca,
MeIHaHHBIN
¢bunsTp,
OmnaTepaabHBI
i pusTp,
MTOBBILIIEHHE
pe3kocTH.
YacTtoTHOE
MPECTABICH!
e n300pakeHuit
Y YaCTOTHAs
bunsTparys
M300paKeHUH.
Anroputm
JPEG.
2.3 |spxocTHBIe MTpeoOpazoBaHUs OIIK-2-B1 IIK- | JI1.1J12.1 KM3 P5
/JTex/ 3-B1 TIK-2-31 312233
MK-2-32 TIK-2-
Y1
2.4 [TIpocTpaHCTBEeHHAS OIIK-1-V1 JI1.1J12.1 KM3 P9
dunbTpanys /Jlex/ OIIK-2-31 TIK- 31
2-Y1 IIK-2-31

IK-2-32




2.5 |Oco0Osle TOUKH H300paKCHUH. VK-2-V11IK-3- JIL.1J12.1 KM3 P9
JHerexropsl yrios /Jlex/ V1 TIIK-2-32 TIK 32
-1-31 TIK-2-Y1
2.6 |Herexropsl obnacreii /JIex/ OIIK-1-VIIIK-| JI1.1J12.1 KM3 P7
1-B1 IIK-2-32 €
2.7 | deckpHUNTOPBI TOYEK U METOJIBI OIIK-1-V1 JI.112.1 KM3 P2
ux corocranyeHus /Jlex/ OIIK-2-B1 32
Pazgen 3. 3agaun u MeToabI
cerMeHTalu U300paKeHHit
3.1 |CermeHnTanus u OMHAPU3AIHS OIIK-1-V1 JI.112.1 KM4 P10
n3obpaxkenuii /I1p/ OIIK-2-31 OIIK| 513233
-2-B1 YK-2-V1
IK-3-V1
3.2 |buHapu3anus u cerMeHTanus: OIIK-1-V1 JI.112.1 KM4 P10
3aJ1a4u, MOJIEIN U METO/IbI, OIIK-2-31 IIK- 2122 93
ocobeHocTH peanuzanuu /Jlex/ 1-31 TIK-2-32
IK-2-V1
3.3 |CoBpeMeHHBIC METOIBI OIIK-2-B1 TIK-| JI1.1J12.1 KM4 P10
CEMaHTHUYECKOI cerMeHTalun 3-B1 IIK-2-31 €]
/JTex/ [K-2-32
Pa3nen 4. 3amauu ¥ MeTObI
Bbl/IeJICHUsl 00bEKTOB Ha
H300pakeHusIX
4.1 |BbiaeneHue rpaHuil H 0OBEKTOB OIlK-1-V1 JI.112.1 KMS5 P9
Mp/ OIIK-2-31TIK-| 213233
1-B1 IIK-1-V1
MK-1-31
4.2 |OObeKThl Ha U300pAKEHUU: OIIK-1-V1 J1.1J12.1 Jletekropsl KMS5 P9
3aJa4d, MOJCIH U METO/IBI, OIIK-2-31 IIK- D1 92 53 kpas (Kannn,
peanusasus /Jlex/ 1-31 TIK-3-B1 Cobens u
Apyrue).
JerextupoBan
1€ OTPE3KOB U
3JUIUIICOB.
IIpeoGpazoBan
ue Xadoa.
4.3  |CoBpeMEeHHBIE METO/IbI OIIK-2-B1 TIK-| JI1.1J12.1 KM5 P9
pacnio3HaBanusi 00beKTOB /JIek/ 1-B1 IIK-1-31 22
IK-1-V1
Pazgea S. IlpakTuyeckue
3afa4u o0paboTKH
H300pakeHuil U BUIEOMOTOKA
5.1 |O6paboTka OIIK-1-V1 JI.1J12.1 KM6 P8
BHUJIEOTIOCIICIOBATEILHOCTEH / OIIK-2-31 OIIK 01092
Mp/ -2-B1




5.2

IpakTH4eckue 3a1a4u
pacno3HaBanusi, 00paboTKa
¢doto u Bueo naHHbIX /JIex/

OIIK-1-V1
OIIK-2-31 TIK-
1-B1 IIK-1-V1

JI1.1J12.1
Ol

OCHOBHI
MPOEKTUBHOM
TEOMETPHH U
0COOEHHOCTH

00paboTku
n300paKeHUH
MIPU aHAJIH3e
3D cren.
OcobeHHOCTH
HCITOJIB30BaHHU
1
ManopopMaTH
BIX HU(POBBIX
Kamep.
3agaua
COITOCTaBJIEHH
1
H300paKeHHUH.
Tlonsitue
JIOKaJIbHOM
0COOEHHOCTH.
Jletekropsl
Xappuca, LoG,
DOG, Harris-
Laplacian.
ComocraBieH
ne
0COOEHHOCTEH
o
JIECKPHIITOpaM

ITonsTue
OIITHYECKOTO
MTOTOKA.
I'nobGanbHbIE U
JIOKaJbHBIC
METO/IbI
OIICHKHU
OIITHYECKOIO
MTOTOKA.
Brranranne
¢oHa.
[TpuHLUIBL
CKATHUS
M300paKeHH
6e3 moTeps U ¢
MOTEPSIMHU.
0O0630p
MPUMEPOB
TIPaKTUIECKAX
3a7a4
MAaIIMHHOI'O
3peHHs U
MOJXOJ0B K X
PelICHHIO.

KM6

P8

53

Onrrrgecknii HOTOK U €To
npumeHenue /JIex/

OIIK-2-B1 IIK-
3-Y1IIK-3-B1

JI1.1J12.1
92

KM6

P4

54

BusyanpHas onomerpus u
SLAM /Jlex/

OIIK-2-31 IIK-
1-B1 [IK-1-V1

JI1.1J12.1
92

KM6

P9

55

Crpykrypa u3 apmwxeHus /JIex/

OIIK-2-31 VK-
2-Y11IIK-2-V1
IK-2-32

JI1.1J12.1
92

KM6

P7

Pazgen 6. UnpuBuayaabHast

HccjaeaoBaTe/JibCKas paﬁoTa




6.1  |Beibop Temer /3, coop n 2 17 OIIK-1-V1 JI1.1J12.1
MOJITOTOBKA JaHHBIX, OIIK-2-31 OIIK| 513233
(dhopMynrpoBKa 331241 U -2-B1
KPUTEPHEB OLICHUBAHUS
kayectsa /Cp/

6.2 Pemrenne 3amaun u 2 32 OIIK-1-Y1 JI1.1J12.1
odopmienune otuera mo UJ13 OIIK-2-31 OIIK| 513233
/Cp/ -2-B1

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB

5.1. KontposbHbie MeponpuaTus (KOHTPOJIbHas padoTa, TecT, KOJJIOKBHYM, 9K3aMeH U T.IT), BONPOCHI IJIsl CAMOCTOATEIbHOI

MOJArOTOBKHA

Kon
KM

KonTponsnoe
MepOIpUsTHE

IIposepsiemble
HHIUKATOPbI
KOMIIETEHLIIUI

BOHpOCBI JUIA TIOATOTOBKH

KM1

Tect Nel "OcHOBBI
Pytorch"

OIIK-1-Y 1;0I1K-2-
B1

1. Uro Takoe pytorch u kakme ero ocCHOBHBIE 0COOEHHOCTH
OTHOCHUTEIILHO JIpYTUuX (hpeliMBOPKOB?

2. Kakue Moy pytorch Ber 3maete?

3. Kakue koMaH/Ipl HCTIOJNIB3YIOTCS IS pacueToB JaHHbIX Ha GPU a
kakue Ha CPU?

4. Kakue KoMaH/Ibl UCTIOJIB3YIOTCS JJIsl BHITIOJTHEHHSI MATEMaTHYECKIX
omeparuii?

5. Kakue onepanuy UCIONB3YIOTCS Ul TPpeoOpa30oBaHusl TaHHBIX B NP
array?

6. Kakye Moqynu ITOJKITFOYArOTCS TS BU3yalu3allii JaHHbIX B torch?
7. st gero cymiecTByeT Moayib autograd?

KM2

Tect No2 "Image
Classification with
DIGITS"

OIIK-2-31;[IK-1-
B1;IIK-1-V1

1. Yro Takoe DIGITS u ans yero oH ucnonszyercs

2. IepeuncnuTe OCHOBHBIC dNIeMeHTHI (perimoBopka DIGITS?

3. Kak ocymectsistercs noctyn k DIGITS?

4. B KakoM TIOJIe YKa3bIBaeTCs HCIOIb3yeMasl B HACTOSIIEe BpeMs
6azoBast MOZEIIb?

. Kak m3meHnTs apxuTexTypy cetu?

. Kak 3arpy3uts BHewmHui ngaracer?

. B xakoM oKHe ImpocMaTpHBaeTcs Mporiecc 00ydeHusI HeHpOHHOI ceTr?
. Kaxue rpaduku TouHOCTH BBIBOAATCA B OKHE "AHanu3 TouHOCTH"?

. B cocraBe kakoro naker pacnpocrpansiercs DIGITS?

O 00 1 O\ W

KM3

Tect Ne3 "Getting
Started with Deep
Learning"

OIK-1-Y I;TIK-1-
B1;0ITK-2-31

. Uto Takoe nporecc 00y4UeHus] HEHPOHHOM ceTn?

. Kak ycTpoeH npouiecc 00yueHHs: CETH C TOYKHU 3pEHHSI MAaTEeMaTHKH?
. Uro Takoe RNN cetn?

. Uto takoe convolution cioit B kakux 3aa4ax OHH UCTIOIB3YIOTCS?

. Uro Takoe npenoOydeHHas ceTh?

. OTan TOHKOM HaCTPOMKH [yl 4E€ro U Ha KaKOM dTare NPOBOAUTHCS?
. Uro Takoe ayrMeHTalus JaHHBIX U KaKOBa ee LeJlb?

. Kakne mMeTpuku 1711 OLleHKH HEHPOHHOM CETH UCIIOJIB3YIOTCA IIPU
pelieHny 3aaadu kiaccudukanumn?

9. Kakue crioco0s! npenotaarenus overfitting Ber 3naere?

0 1O\ LW —

KM4

Tect Ned "Getting
Started with Image
Segmentation”

OIK-1-Y I;TIK-1-
V1;TIK-1-B1

1. Yto Takoe cerMeHTaIys U B 4eM 3aKJII04aeTcs ee 3a1a4a’?

2. B xaKuX NpUIIOKEHHs BAKHO MOJTYYaTh CETMECHTAIIMOHHBIC
n3o0paxeHus?

3. Kakue MeTpUKH TOYHOCTH MCIIONB3YIOTCS JUIsl OLCHKH Ka4eCcTBa
cerMeHTranuu’?

4. Kakas 3anaqa pemaercs B I13 u kakoBo ee npakTuyeckoe
MpUMeHeHue?

5. HazoBuTe BHIBI TOCTAaHOBOK 33/1a4 CETMEHTaUNN?

6. MOXHO JI OCYILIECTBUTh CErMEHTALMI0 CHUMKA KJIACCUYECKHMU
MeToramMu?

7. Kakas 3a/1aua BBINIOJIHAETCS ObICTpEe CerMeHTalluy WIn
Kkiaccupuranuu?




KM5

Tect Neb6
"Optimization and
Deployment of
TensorFlow Models
with TensorRT"

OIIK-1-V1;I1K-1-
V1;IIK-3-B1

1. Jlnst wero ucnons3yercs dpeiimBopk Tensor RT?

2. Yro Takoe uHpepeHc cetu?

3. Ha kakux 3a/1a4aX ONTUMH3MAIIMU CETH MOXKET UMETh
MaKCHMaJbHBIA PUPOCT?

4. Kaxue 37eMEHThI ITOJJBEPTa0TCs ONTUMHU3AINY [IPU PeaTn3aliii
nponenypsl nHdepenca?

5. Yto Takoe KBaHTH3AIIMs U Kakas ceTh ObicTpee ¢ Becamu Ha float mimu
int?

6. Kaxkas cetb Tounee ¢ Becamu Ha float wm int?

7. Ha kakoM »ee3e Mpou3BOIUThCs MH(EPEHC ceTH?

8. Uro Takoe NpyHUHT ceTu?

KM6

Tect Ne8 "Al
Workflows for
Intelligent Video
Analytics with
DeepStream”

OIIK-1-V1;0IIK-2-
31;I1K-1-Y1;0IIK-2-
Bl

1. Iost gero ucnons3yercs DeepStream?

2. Kako# mpUHIUI KOHCTPYHPOBAHUS CUCTEMBI JIJIsl PELICHHS 33/1a41
BUJICOAHAIUTH?

3. Ha xaxkoM s13pIKe NMUIITYTCS aIlTOPUTMBbI 00PaOOTKU U300paxeHUit?
4. Mo>HO JT1 HCTIONBb30BaTh B Deepstream HelipoHHBIC CETH U KaK OHU
BCTpPauBaIOTCs?

5. imeetcst 11 BO3MOXKHOCTD BBIBOJIA HA M300pakeHUE
JIOTIOJIHUTEIIBHBIX 3JIEMEHTOB IPaduKH M KaK 3TO pean3yercs?

6. Uro Takoe pipeline?

7. llpuBenuTe npuMepsl 3a1a4 uid peanuzanun Deep Streeam

8. Uro Takoe edge device u kak oHH CBs3aHBI ¢ GpeiimBopkom Deep
Streeam?

5.2. IlepeyeHb padoT, BeinoJHsIeMbIX 1o aucuuiuinae (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, ITIP u 1.11.)

IIpoBepsiembie
Kon Hazpanue
UHJUKATOPBI Coneprxanue paboTbI
paboThI paboThI .
KOMITETCHIIUH
P1 SIpkocTHBIE YK-2-V1 3arpy3ute u300paxeHue
npeoOpa3oBaHus W3meHuTe ero spKoCTh C UCTIONB30BaHUEM OWHAPHOTO
npeoOpaszoBanus, JorapupmMudeckoi GpyHKIUY, Ipeodpa3oBaHUs B
P2 IIpoctpancrennas MK-3-Y 1;I1K-2- 3arpysure n3o0paxxeHue
(dupTparus 31;I1K-3-B1 W3MenuTe ero ucmoib3ys GUIbTPhI KAHHHU M PA3JIHYHOTO POJia CBEPTKU
JUISL pa3MBITHSL U KOHTpacTa
P3 Pabora ¢ Buyrpennnmu |I1K-2-32;T1K-2- 3arpy3ute n300pakeHre 1 OTPUCYHTE B KaJIpe ITOJI0KEHHE JIMHUU
Y BHEIIHUMU 31;IIK-2-V1 JIOPOTH UCIIONB3Yys MATPUILY KaMEPBI
napamMeTpaMu Kamepsbl
P4 Boccranosnenune IMK-1-BL;IIK-2-Y1  |Hcnonk3ys MeTo 61 OPENCV mnpeodpasyeiiTe HCX0JHOE H300pakeHHe B
3aIIyMJICHHBIX 3aIIyMJIEHHOE
M300paKeHUIH Vcrons3ys pa3Hble HACTPOUKH CHKATHS jPEJ MONTyInTE pasHbIe
U300paXKEeHUs U CPAaBHUTH UX
P5 Busyamsnas ogomerpus | [1K-1-B1;1TK-1- 3amycTuTe BUEO MOCIEA0BATENHHOCTH U CPABHATE TPEK MOTyICHHBI
31;IIK-1-V1 0 JaHHBIM BU3YaJIbHOU OJIOMETPHHU U JPS JaHHBIM.
IMompoOyiiTe N3MEHUTH aNTOPUTM H3BIICUEHHS KII0YeBbIX Touek ¢ ORB
Ha SIFT nnu yrner Xapuca
P6 Crepeopexonctpykuus |[1K-1-B1;ITK-2- C ucnonp30BaHUEM BUAEONOCIEA0BATENBHOCTH OJIYYUTE KapTy
VI1;IIK-2-32 TIIyOUHBI U BOCCTAHOBHUTE 371 KOOPAMHATHI CLICHBI
P7 HWcnpasnenue MK-1-V1;IIK-1- Hcnonp3ys kaanOpoBOYHBIH MIA0I0OH OLEHUTE TUCTOPCUIO OOBEKTHBA
muctopenn oovektuBa  |31;T1K-2-Y1 W3MenuTe mapaerpbl JUCTOPCUH U OLICHUTE U3MEHEHNE U300pakeHHs
P8 Awnanns ontnueckoro  |ITK-1-V1;TIK-1- C ucnonp30BaHNEM ONTHYECKOTO MOTOKA OLIEHUTE MapaMeTpbl
MOTOKA U yOUpaHue B1;I1K-1-31 npebe3kaHuii KaMepsl U CrilaibTe UX Ui MOoydeHus Ooee
BUOparuit CTaOUIBHON KapTHUHEI
P9 PacnosnaBanue I1K-1-B1;0IIK-2- C ucnonp3oBanueM JerekTopa Yolo npousseauTe mouck 00bEKTOB B
00BEKTOB Ha 31;0I1K-2-B1 Kaape
M300paKeHUN
P10 CermeHTanus IK-1-BL;IIK-1- C ucronp3oBaHue MeTosa rpa)oB CETMEHTHPYHTE HCXOTHOE
n300paKeHn i 31;I1K-2-V1 n300paKeHNE CLICHBI




5.3. OneHo4Hble MaTepHuaJIbl, HCNOJb3yeMble [JIsl JKk3aMeHa (onucaHue OMJ1eTOB, TECTOB U T.I1.)

DK3aMEHAIIMOHHBIH OMJIET BKJIFOUAET 2 BOTIPOCA M3 CIIHCKA BOMIPOCOB ISl CAMOCTOSTENILHOM MOATOTOBKK U 1 BONPOC MO BBIOOPY
CTyJICHTA.

ITpumep dK3aMEHAIHOHHOTO OUIIeTa!
1. ¢punbTpanus n300pakeHUH - BbIICICHHE KPAacB
2. TekcTypa (OCHOBHBIC TIOHATHSI, IPUMEPHI HCIIOJIb30BaAHHS)

Ha sk3aMeH BBIHOCSTCS ClIEAYIOIINE BOIPOCHI:

1. IlpencraBnenue N300pa>keHUS ¥ MOJIENb CLICHBI B BU/E JIOKAIEHO OZHOPOAHOTO CITy4alHOTO OIS

2. Beluucnienne ructorpaMM M CTaTUCTHK MO N300paXKEHUIO

3. OO01as cxema pacro3HaBaHHs U300paKeHUI

4. O6paboTka U300paKEeHUs: TOUSUHBIE ONIEpaTOPbI, MPeoOpa30BaHUE THCTOTPAMMBbI, U3MEHEHHE
SIPKOCTH/KOHTPACTHOCTH, TaMMa-KOPPEKLHs, YCIOBHOE TpeoOpa3oBaHne

5. Jlokanbnble oneparopbl. O0X01 U300pakeHus, TMHEIHbIE OIepaToOphl U CBEPTKA, IIPUMEPHI JIOKAIBHBIX OIIEPaToOpoB
6. CrnaxxuBaHue (CpeJHee 3HaueHUe, MEJIMaHHbINA QUIIBTD, TAYCOBCKUI (QUIBTp, CUrMa-(QUIbTPALs ), TOAYEPKUBAHKE
rpaHull (Hepe3Koe MaCKHUPOBAHUE)

7. Onpenenenne KOoHTYpoB. [Ipodumi n3o0pakeHus, MOJEeTb Kpasi M BEIYHCIICHUE IPOU3BOIHBIX, TPAJHEHT U OIIepaTop
Co0ers, namiacuaH

8. Oneparop Konan

9. ITouck 0OBEKTOB C MPHU3HAKOM IsATHA. [locTaHOBKA U crienuduKa 3a7a4H, HTanbl TIOUCKa 00BEKTOB

10. Iouck 30H nHTEpECA

11. CermeHTanus 30H HHTEpECa METOJIOM MOJ

12. CermenTanus 30H HHTEpeCa METOJOM KBaHTHIICH

13. CermeHTanust 30H UHTEpeca METOIOM IIATHA

14. bunapuzanus: moporosas u merox OTcy

15. CermeHTanus BeIpallliBaHuEM 00JIacTei

16. MapkupoBka

17. CermeHTanMs KaK 3a/1a4a ONTUMH3ALMK: BEIYMCIICHHE (QYHKINHU OIINOKH

18. CermeHTanus Kak 3a1a4a ONTHMHU3ANUH: JITOPUTM PacIpOCTPaHEHHs IOBEPUS U Iepeiada cooOmeHni

19. Berancnenne onTuaeckoro moToka: anroputM XopHa-Illanka

20. Brruncrenue ontudeckoro noroka: anroputm Jlykaca-Kanane

21. Beruncrienne npu3HakoB (IeCKpUNTOPOB). [MCTOrpaMMa HaNpaBJICHHBIX TPAMEHTOB

22. Neckpunrop SIFT

23. Jeckpunrop SURF

24. Neckpunrop ORBF

5.4. MeToauKa OLEHKU OCBOEHUS JUCUUIIMHBI (MOayJisi, npakTuku. HUP)

IIkana OLCHHUBAaHUA C(I)OpMI/IpOBaHHOCTI/I KOMHeTeHI_[I/Iﬁ BKJIIOYaeT 4 YPOBH € OI€EHKaMU: OTJIMYHO, XOPOIIO, YAOBJICTBOPUTECIILHO,
HCYOOBJIETBOPUTECIIBHO

Kpurepuu onieHKH 3HaHUH CTYAEHTOB Ha 9K3aMEHE:

OueHkH "OTINYHO" 3aCITy)KUBACT CTYACHT, OOHAPYKUBIINIT BCECTOPOHHEE, CHCTEMAaTHIECKOE H TITy0OKOe 3HAHHE YIEOHOTO
Marepuala, yMeHUe CBOOOIHO BBINOIHATH 3aaHus, IPEyCMOTPEHHbIE IPOrPaMMOH, YCBOUBILINM OCHOBHYIO U 3HAKOMBIH €
JOIOJIHUTENBHOM JINTEPAaTYpOl, peKOMEHI0BaHHOM nporpamMmoil. Kak mpaBuiio, olieHka "0TIMYHO" BBICTABISAETCA CTYyJEHTAM,
YCBOUBIIIUM B3aUMOCBSI3b OCHOBHBIX MOHATUM AMCIMIUIMHEI B MX 3HAUCHUU VIS IPUOOpeTaeMoii Ipodeccu, MposIBUBIINM
TBOPYECKHE CIIOCOOHOCTH B TIOHMMAaHUH, U3JI0KEHNH U UCIONIB30BAHIN Y4eOHO-IPOTPaMMHOTO MaTepHaa.

OrneHkH "XOpoIo" 3acIy’KUBAeT CTyAEHT OOHAPYKUBIINI NIOJIHOE 3HAHUE yIeOHO-IIPOrPaMMHOI0 MaTepHalla, YCIEIIHO
BBIIOJIHSAIOIUIH IPEyCMOTPEHHbIE B IPOrpaMMe 3aJaHusl, YCBOMBLINI OCHOBHYIO IUTEPATYPY, PEKOMEHJOBaHHYIO B Iporpamme. Kak
MPaBUJIO, OIIEHKA "XOPOIIO" BHICTABISAETCS CTYIAEHTaM, MIOKa3aBIINM CUCTEMAaTUIECKUI XapaKTep 3HAaHUH M0 TUCIUILINHE U
CIIOCOOHBIM K HX CAMOCTOSITEIFHOMY ITOIIOTHEHHIO ¥ OOHOBIICHUIO B X0/ JAJIbHEHIIIeH yaeOHO# paboTsI U mpodeccHOHATBHON
JESTeNbHOCTH.

OneHkH "yOBIETBOPUTENBLHO" 3aCiIyKHUBAET CTYJEHT, 0OHAPYKUBLIMI 3HAHUSA OCHOBHOI'O Y4eOHO-IIPOrpaMMHOI0 MaTepuaa B
o0beMe, HeOOXOAUMOM IS JalbHenel yaeOr! ¥ MpeACTosImed paboTh 10 CHEHANEHOCTH, CIPABIISIONIMNCS C BHITOJHEHHEM
3a7aHui, IPEeAYCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIIl ¢ OCHOBHOM JIMTEpaTypol, peKOMEHJ0OBaHHOM nporpammoii. Kak npasuio,
OLIEHKA "yJIOBJICTBOPUTENIBLHO" BBICTABIIAETCS CTYACHTaM, AOIMYCTHBLIMM MOTPEITHOCTH B OTBETE HAa 9K3aMEHE U IPH BINOJIHEHUN
9K3aMEHALMOHHBIX 3a7aHuii, HO 00JIaaroUM He0OX0JUMBIMH 3HAHUSIMU JUIs UX YCTPaHEHHs IO/ PYKOBOACTBOM IIPEOAaBaTEIs.
OreHka "HEYIOBJICTBOPUTENILHO" BHICTABIISIETCS CTYAEHTY, OOHApyKUBIIEMY IPOOEIIB B 3HAHUAX OCHOBHOTO y4€OHO-TIIPOIPAMMHOTO
Marepuana, J0MyCTUBIIEMY IPUHIMIHAIbHBIE OLIMOKY B BBINOIHEHUHY IPELYCMOTPEHHBIX IporpaMmoil 3ananuit. (Kak npasuio,
OLIEHKA "HEeYIOBIETBOPUTEIBHO" CTABUTCS CTYICHTAaM, KOTOpPBIE HE MOTYT IIPOIOJDKUTH 00ydeHHE Oe3 JOMOITHUTEIbHBIX 3aHATHH 11O
COOTBETCTBYIOIICH TUCIHMILIIMHE.)

6. YHEBHO-METO/JMYECKOE 1 TH®OPMAIIMOHHOE OBECHIEYEHHE

6.1. Pekomenayemas Jiuteparypa

6.1.1. OcHOBHAs1 TUTepaTypa




ABTOpBI, COCTaBUTEIH 3arnaBue BubGnmoreka UznarenbcTBO, TOX
JI1.1 [lamnmukos M. B., MeTo/1bI KOMITBIOTEPHOM bubimorexa MUCuC M.: ®usmaraut, 2003
I'mymos H. U, 00paboTku nzobpaxkeHuil: yueb.
Unescosa H. 10., np., |mocoGue 1ist cTyI. By30B IO
Coitdep B. A. crerl.'Tlpuknannas maremaruka'
6.1.2. JlononHuTeIbHAS JUTEPATYpa
ABTODBI, COCTaBUTENHN 3arnaBue Bubimoreka H3parenbcTBO, IO
JI2.1 |Csnomon /. Cxarue NaHHbIX, n3o0paxxenuii |bubnmmorexka MUCuC M.: Texnocepa, 2006
1 3ByKa: yuel. mocodue st
CTYA. By30B, 00y4. IO Harp.
noarotoBku "[Ipukiannas
MaTeMaTHKa': mep. ¢ aHrJ.
6.2. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « MHTepHeT»
Baezenne B pa3paboTKy MyIbTHMEIMHHBIX https://intuit.ru/studies/courses/10621/1105/info
51 MPUIOKEHHH ¢ UcTioNb3oBanueM oudanorex OpenCV
u IPP HOUY JIIO "Haunonanbhbiid OTKPBITHIN
VYuusepcuretr "MHTYUT"
3 OdowurnasnbHast foKymenTanust st peausos OpenCV - |https://docs.opencv.org
(Ha aHTJIMHCKOM SI3BIKE)
OcHOBBI ITU(PPOBOIT 06PaOOTKH CUTHAIIOB https://openedu.ru/course/urfu/SIGPROC
3 ACCOLIMAIINA «HALIMOHAJIBHA A
[TJIIATO®OPMA
OTKPBITOT'O OEPA30BAHUA»
6.3 Tlepeyens MPOrpaMMHOTO odecnedyeHnst
I1.1 |LMS Canvas
1.2 |MS Teams
I1.3 |OC Linux (Ubuntu) / Windows
1.4 |Python
I1.5 |Anaconda
6.4. IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M PO ecCHOHATBHBIX 023 JaHHBIX
IMpodeccuonanbusie bas3bl qanHbIX, JOCTYyMHBIE cTyaeHTaM U coTpyaHukam HUTY "M CuC" npu NoAKIIOYEHUH K
nl uHTEpHET ceTn YHuBepcuteta https://research.misis.ru/library
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
Ayn. Haznauenue OcHamieHnue
Bb-904a KommsrotepHslii knacc 20 craunoHapHBIX KOMITbIOTEpoB (core i5-3470 8gb RAM) ,
MaKeT JIUIIEH3HOHHBIX porpamMm MS Office,
JNEMOHCTPAaLIMOHHOE O00OpyAOBaHHE:  JOCKa , IPOEKTOpP
MYJIBTUMEINHHBIN, SKpaH , KOJOHKH, KOMIUIGKT y4eOHOM
Mebenu
B-902 VYyeOHas ayautopus 12 cranuoHapHbIX KoMIbioTepoB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 24009 32gb RAM) , makeT JINIEH3HOHHBIX
nporpamm MS Office, nemoncTpanuonnoe 060pyaOBaHuUE:
JIOCKa , MPOEKTOpP MYJIbTHMEAUHHBIA, KOMIUIEKT y4eOHOMH
mebenu Ha 19 mecT
Bb-907 VYuebHas aynuTopus 1 cranuoHapHbIM KOMIBIOTEP, MaKeT JIMIEH3HOHHBIX
nporpamm MS Office, komrutekr y4eOHO# mMebenn Ha 42
MOCA/IOUHBIX MecTa , JAEMOHCTpPAIMOHHOE O00O0pyAOBaHHME:
JOCKa , TPOEKTOp MYJIbTHMEIUHHBIA X 2 , 9KpaH X 2 ,
KOJIOHKH
UuranbHbi 3aJ| AyauTopust U1 CaMOCTOSITENbHON paOOThI [KOMIUIEKT y4eOHO# MeOenu Ha 55 MecT ans oOyyaromuxcs,
3JEKTPOHHBIX U3JaHUHI 50 IIK c¢ poctynom k UTC «HMuTepuer», OUOC
YHUBEpCUTETa Yepe3 JIMUHBIN kKabuneT Ha mnatdopme LMS
Canvas, munensuonnsie nporpammel MS Office, MS Teams,
ESET Antivirus.

8. METOAUYECKHE YKA3AHUSA JJIS1 OBYHYAIOIIIUXCA

OcBoeHHE AUCIUIUTMHEI TPeOYyeT 3HAUUTENFHOTO 00beMa CaMOCTOSATENbHOH padoThl. OTAeIbHbIe ydeOHbIe BONPOCH BBHIHOCATCS HA
CaMOCTOATENbHYIO IPopaboTKy. [Ipn 3TOM OpraHu3yIOTCs rpyNIoBble U MHAUBHyalbHbIe KOHCYIbTaluu. CaMocTosTeNnbHas paboTa
00y4Jaromuxcs HarpaBjieHa Ha yriyOJeHHOe H3ydeHHE TeM TUCLHUIIMHBI U IPeroaracT H3y4eHne OCHOBHBIX M IOTOJTHUTENBHBIX
HCTOYHUKOB Y4eOHOI U HayYHOH JTUTEPATYPHI.




