degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: KomnsrotepHoe 3peHue
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"
LEHTP JAOTOIHUTEIBHOTO, TOTIOIHUTEIBHOTO TPOPECCHOHAIBHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 2
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHnuil) - JuddepennupoBannslii 3a4eT

AynHUTOpHBIX 4acoB: 28 BCETo, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
ceMuHapsl: 26 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 62 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: K.A. JlanuH, cTapmmii METOAUCT

[TporpaMma oOcyx/ieHa Ha 3acelaHu¥ LEHTPA JONOJHUTEIBHOTO, AOTIOJHUTEIBHOTO MPO()ECCHOHAIBHOTO 1
oHnaitn-o0pazoBanus "Ilyck" 01.03.2025



AHHOTANMA

B pesynbrare n3ydeHus: Kypca CTyACHTH OyIyT 3HAaTh OCHOBBI KOMIIBIOTEPHOTO 3pEHHs, 3HATh MOZIEIH,
METO/Ibl M AITOPUTMbI PACIIO3HABaHUS N300pasKeHUI.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

- YCBOGHHME CTYyJICHTAaMH OCHOBHBIX 3ajia4, MoJeliell, METOJOB ¥ alTOPUTMOB B OOJACTH
KOMIIBIOTEPHOI'O 3PEHUS.

33]13‘[1/[ JAUCHUIIINHBI

- TI03HAKOMHTH CTYJICHTOB C OCHOBaMH M COBPEMEHHBIMH METOJaMU KOMIIBIOTEPHOTO 3pEHHs H
00paboTKM M300pakeHMs, BKIIIOYAS HM3BICYCHHE CEMAHTHUYECKOH M MeTpuyeckoid MHpopMmanuu u3
M300paKeHMIA;

- chopMupoBarh y CTYACHTOB MPaKTHUYECKUE HABBIKA pPa0OThl C H300pKECHUSIMH U PEIICHUS
NPUKIIaJHBIX 33/1a4 aHAJIN3a H300pasKeHHH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YNbTaT KaXkIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyer B paMkKax 0003HAU€HHON MPOOIEeMBbI
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AESATEeIbHOCTH M ITAHMUPOBATh MOCIIEIOBATEILHOCTD IIaroB
s JAOCTIDKCHUS JaHHOrO  pesynbrara. Dopmupyer
WiaH-TpaduK peanu3alyd IPOEKTa B LEJIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB IMpOEKTa, o0ecreynBarh paboTy KOMaH[bI
HEOOXOIUMBIMU PeCypcaMu

VYK-4.1 CnocobeH BecTn OOMEH JieJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOH (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3bIKE

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, IMHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M Mpo(eCcCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast

MCKAYHAPOAHBIC




YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIC 3HAHMS M HOBBIC HAay4HbIC NPUHLMIIBI H METOJBI
UCCIICIOBAaHUK B OOJNAaCTH NPUKIATHON MaTreMaTHKH |
nH(POpPMATUKN

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH()OPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpEeHIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-6 CriocobeH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

penieHus
OIIK-6.5 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLMAIBLHO-DKOHOMHUYECKUE U

npodeccuoHabHbIe 3HAHUS sl PEHICHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

IMK-10 CnocobeH npuMeHSITh METO/IbI
TUTAHUPOBAHUSI UCCIIEAOBAHUH 1
9KCIIEPUMEHTOB IIPU BBIIIOJIHEHUH IIPOEKTOB U
3aJaHui B U30paHHON NpeAMETHON 001acTH

[IK-10.2 VYmeer mnpuMeHSATh TEOpETUYECKHE 3HAHUS K
MOCTPOCHUIO TPOrPaMM HCCIIEIOBAHUNA W HKCIIEPUMEHTOB
IIPY BBIIOJIHEHUN KOHKPETHBIX MPOEKTOB U 3aaHUM

I1K-10.3 Bnageer MeTogamMu IJIAaHUPOBAHUSI UCCIICIOBAHUN
Y OKCIIEPUMEHTOB B U30paHHOMN MpeIMETHON 00JIacTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINecs JOIKHbI

3HATb.

- METOJIBI aHAJIK3a MPOOIEMHBIX CUTYAIH KaK CUCTEM;
- nH()OPMANMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTMH IS TMOWCKAa M aHaimu3a NpodecCHOHAThHOU

nHpOpMaLINY;
- 0 COBPEMECHHOM
npo(heCcCHOHANIBHOM AESTEIbHOCTH;

COCTOSSHMM HCCJICAOBAaHUM B

pamMKax TeMmaTH4eckoi o0macTd cBoel

- METO/BI aHaJIM3a 3a/1a4 ¥ IyTH UX PEILLCHHUS;
- OCHOBBI IIPOEKTHPOBAHMS U JJIEMEHTHI apXUTEKTYPHBIX PEIIeHIH HHPOPMALMOHHBIX CHCTEM;
- COBpPEMEHHBIE SI3BIKH TPOrPaMMHUPOBAHUS M METOABI MApaIJIeIbHOW 00pabOTKY JaHHBIX.

YMETB:




- OCYUICCTBIISITH TIOMCK BapHaHTOB PEIICHHS MOCTABICHHON IMPOOJIEMHON CHTyallid Ha OCHOBE
JOCTYITHBIX HCTOYHUKOB HH(OpMAIHH;

- IPUMEHSTH 3HAaHHE WHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA ISl PEIICHHS TOCTaBICHHON
3a1au¥, OPMYIUPOBAHUS BBIBOJOB U OIICHKH MOJYYECHHBIX PE3YJIbTaTOB;

- OLICHUBATh aKTyaJbHOCTH UCCIICIOBAaHMUI B 00IACTH WHPOPMATUKU U BHIYACIUTECIBHON TEXHUKU U HX
NPaKTUYECKYIO 3HAUMMOCTB;

- aHANIM3UPOBATh W BBIYHCIATH PEUICHUS, I[OHMMAEeT W YYUTHIBACT HA MPAKTUKE T'PAHUIIBI
NPUMEHHMOCTH TIOJTy4aeMbIX PELICHHH;

- TNPUMEHATh B NPAKTHYECKOH JESATENbHOCTH TpodeccHOHaNbHBIE CTAaHIApTHl B 00JacTh
MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT U,

- peanu3OBBIBATH W TNPHUMEHATH YHCJICHHBIE METONbl PEIICHHS MPHUKIAJHBIX 33/7ad B
npod)ecCHOHANBHON cdepe AeATeNbHOCTH, HWCHONB3Ysl TAKeThl TMPOTPaMMHOTO OOECIICUCHHS,
OTIEPAIIMOHHBIE CHCTEMBI, DJICKTPOHHBIE OMOIIMOTEKH, CETEBbIE TEXHOJIOTHH.

BJIAJIETD:

- HaBBIKAMH pa3paOOTKH CTPATerHil JOCTHM)KEHHS MOCTABICHHOW WENM KaK IOCIIeI0BATEILHOCTH
IIaroB, MPEABUIS pe3yabTaT KaXJIOro M3 HUX M OICHMBAas MX BIMSHUE HAa BHEIIHEC OKpPY>KCHHE
TUTAHUPYEMOH IS TeIbHOCTH U Ha B3aMMOOTHOIICHHSI YYaCTHUKOB JTOH JESITEebHOCTH;

- HaBBIKAMH aJIANTAlMU 3apyOCeKHBIX KOMIUIEKCHI 00paboTKM MH(OPMAIUN W aBTOMATU3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEATIPUSTHIA;

- Tpod)eCCHOHANBHON TEPMUHONOTHEH, HCIONB3yeMOH B COBPEMEHHON HAy4YHO-TEXHUYECKOM
auTeparype, o0jamaeT HaBBIKAMH YCTHOTO M IIHMCBMEHHOTO W3JIOKCHUS PE3YJIbTaTOB HAy4YHOM
JEATEIbHOCTH B paMKax Mpo(heCcCHOHaIbHON KOMMYHHKAIUH;

- HaBBIKAMH CaMOCTOSITEJIBHO IpHOOpeTarb, pa3BUBaThb H MPUMEHATH MaTeMaTHYecKHe,
€CTECTBCHHOHAyUHbIC, COIMAIbHO-IKOHOMUYECKHE U TNPO(ECCHOHAIbHbIC 3HAHHUS JUIl PELICHUS
HECTAaHJAPTHBIX 33/1a4, B TOM YHUCIE B HOBOM WJIM HE3HAKOMOH Cpeie M B MEXKIHCUUILTHHAPHOM
KOHTEKCTE;

- OIBITOM OIIGHKM Ka4ecTBa, HAICKHOCTH U OIPPEKTUBHOCTH HWHPOPMAIMOHHOW CHUCTEMBI B
KOHKpETHOH npodeccroHansHol cdepe.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Pabora ¢ nzobpakeHusIMH 1 3 12
2 TensorFlow, Keras u PyTorch 7 13
3 3anaua KnaccupuKauu 1 3 12
4 3amavya pacrio3HaBaHU 7 13
5 I'eneparuBHBIE MOETH 6 12
Hroro yacos 2 26 62
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)




1. Pabota ¢ nzo0pakeHusIMHU
OcHnoBsl nipenpornieccudra. OcHoBbsl paboThl ¢ OpenCV. BeneHne B KOMITBIOTEPHOE 3pEHHE.
2. TensorFlow, Keras u PyTorch

TensorFlow B KOHTEKCTE KOMIBIOTEPHOTO 3peHMs. Keras B KOHTEKCTE KOMIBIOTEPHOTO 3PEHHUSL.
PyTorch B KoHTEKCTE KOMIIBIOTEPHOTO 3PEHUSI.

3. 3amava kiraccuuKanm

Ceeptku. McTopursi BOSHUKHOBEHUS, pa3BUTHE. AKTyalbHbIE apXUTEKTYPBI.

4. 3amaua pacrio3HaBaHUs

Crioco0sl perienus 3afa4uu pacrno3zHaBanud. [lomynspasie apxurextypsl. Object detection.
5. I'enepaTuBHBIE MOZAETH

Bune! reneparuBabix mogneneit. uddy3nonnasie mogenu. GAN

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

OOyueHre MPOXOAUT C UCTIOIH30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHHA.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas 1uTeparypa
1. 3penue podotos [Tekcr]/b. K. I1. XopH , -M., Mup, 1989
2. 3peHue yenoBeka U 3MeKTpoHHoe 3penue [ Tekct]/A. Poys , -M., Mup, 1977
3. KomnstotepHoe 3penue [Tekcer] : yue6. mocodue s By3os / JI. [llanmpo, /Ix. Ctokmas ; ep. ¢
anrt. A. A. borycnasckoro ; mox pea. C. M. CokonoBa .— M. : BUHOM. JIa6. 3nanuii, 2006 .— 752 c.
4. ABTOHOMHBIN HCKycCTBEeHHBIN nHTEIEKT [Tekct]/A. A. XKnanos, -M., BUHOM. Jla6. 3nanwnii, 2009
Jlureparypa u3 cpeacTs kadeapsr:
1. Think DSP. lludposas o6pabotka curnanos Ha s3bike Python / Annen b. daynu - M.: JIMK Tlpecc,
2017 - 160 c. - ISBN 978-5-9706-0454-0.
2. Hudporas odbpadorka curnanos / ['amzukosckuii B. U. - M.: COJIOH-IIpecc, 2013 - 765 c. : ui.,
nopTp., Tabm. - ISBN 978-5-91359-117-3.

JlononHuTeNbHAS TUTEPATypa
Jlureparypa u3 cpencTs kadeapsr:
1. AnropuTMBl U ipolieccopsl IUdpoBoi 00padoTku curHanos / Cononuna A. - CI16.:
BXB-Iletepbypr, 2015 - 454 c. : wi., Tabmn. - ISBN 5-94157-065-1.
2. Hudporas obpadorka 2D- u 3D-n300paxenuti / Kpacunsaukos H.H.- CII6.: BXB-ITetepOypr,
2011 - 595 c. : un., Ta6m. - ISBN 978-5-9775-0700-4.
3. ludposas obpadortka curnanos / C. B. Ponnyrun, A. B. [Tapunos, A. H. lonyOunckuii, A. B.
Hymkun - Boponex : Boponexckuit un-t @®CHUH Poccun, 2016 - 144 c. : un., Tabn. - ISBN
978-5-4446-0908-8.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Google Colaboratory (https://colab.research.google.com/notebooks/intro.ipynb).
2. Jupyter Notebook.
3. bubmorexn OpenCV, TensorFlow, PyTorch



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

CryneHTy njsi 3aHITUN TOTPEOYIOTCS:

1. Google Drive qys goctyna K MarepuajiaM Kypca
2. Zoom

3. HoyTtOyk 11t y4acTsi B UHTEPAaKTUBHBIX 3aHITHAX

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHTy peKOMEHIyeTCs BHUMATEIBHO CIIyIIaTh JIGKTOPa, CIEIUTh 32 TE€M, YTO HAIMCAHO Ha JIOCKE
WIM TIPEACTAaBICHO Ha Claiijax Npe3eHTAllH, aHAJIU3HPOBATh IOJIyYaeMylo UM HHpopmanuoo. B
cllydae, €CJIM Marepuan JICKIMHA HETOHSTEH, CIeIyeT 3a/JaTh BOIPOC B OTBEICHHOE JUIS BOIPOCOB
Bpemst. CTyeHTy Tak)Ke peKOMEH/IyeTCsl KOHCIIEKTUPOBATh MaTepuall JICKIUH B TETPAJIH, YTO YIy4IlIaeT
3allOMHHAaHHE.

[Ipy BBINOJIHEHMH TNIPAKTHYECKUX pPAa0OT CTYACGHTY PEKOMEHAYETCS BHHMATEIBHO aHAIM3HPOBAThH
MIOCTABJICHHYIO 3aJ[aqy, YIelsisi 0COOCHHOE BHUMAaHUE KPUTEPUSIM OLCHKH TOYHOCTH PEIICHHS 3a/1a4uu.
OcoOeHHOE BHUMAHKE CIIEIYEeT YACNATh METO0IOTHUECKIM aclIeKTaM PEIICHHUs 3a/1a4.

[Ipy BeneHWM CaMOCTOSTENBHON pPabOTBl CTYJCHTY PEKOMEHIYeTCs BHUMATEIBHO IOAXOJUTH K
M3YYCHUIO HAyYHBIX CTarei, oOpamiarh BHMMaHWE Ha 3HAYMMOCTH IIOJYYEHHOTO pe3yJbrara, Ha
TpeboBanus K 00yJaroiiedl BEIOOpKE, Ha CKOPOCTh PabOTHI MpeJIaracMbIX alTOPUTMOB, HA PE3YIIbTATHI
UX CpaBHEHHS C CyNIECTBYIOUIMMHU. B cilyuae, eciau HM3ydaeMblii Marepuai TOHSITEH HE 10 KOHII,
peKoMeH 1yeTcs 0OOpalieHue K IOMOIHUTENIBHOM JInTepaType.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

HEHTP JONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnaitH-oopazosanus "Ilyck"

LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 2

KBaJIH(QUKALHUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHbii 3a4eT

PaszpatGoTunk: K.A. JlanuH, cTapmmii METOAUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

VYK-2 CnocoGeH ynpasiaTh HIPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOTO LKA

YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YY4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

YK-4 CriocoGeH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.1 CnocoGen Bectu 0OMEH /eJI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanii M HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOAUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOJa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIAT Pe3yNbTaTh
aKaJIeMUYeCKO W TPOo(EeCCHOHANBHON JEATENbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast
MEXIyHapO/IHbIE

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JIESTENBHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICIIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

OIIK-1 Criocob6eH pemiarh akTyallbHbIC 3aa49H
($yHIaMEHTAIbHOHN U NPUKIIAJAHON MaTeMaTHKH

pe3yabTaraMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIC 3HAHMS M HOBBIC HAay4HbIC NPUHLMIIBI H METOJBI
UCCIICIOBAaHUK B OONAaCTH NPUKIATHON MaTreMaTHKH |
nHPOpPMATUKN

OIIK-1.2 Cnocobern 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU




OIIK-6 CriocobeH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PeIICHHS

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI

penieHus

OIIK-6.5 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBLHO-DKOHOMHUYECKUE U

npodeccuoHabHbIe 3HAHUS sl PEHICHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

IMK-10 CnocobeH npuMeHSITh METO/IbI
TUTAHUPOBAHUSI UCCIIEAOBAHUH 1
9KCIIEPUMEHTOB IIPU BBIIIOJIHEHUH IIPOEKTOB U
3aJaHui B U30paHHON NpeAMETHON 001acTH

[IK-10.2 VYmeer mnpuMeHSATh TEOpETUYECKHE 3HAHUS K
MOCTPOCHUIO TIPOTPaMM HCCIIEIOBAHUNA W HKCIIEPUMEHTOB
IIPY BBIIOJIHEHUN KOHKPETHBIX MPOEKTOB U 3aaHUM

I1K-10.3 Bnageer MeTogamMu IJIAaHUPOBAHUSI UCCIICIOBAHUN
Y OKCIIEPUMEHTOB B U30paHHOMN MpeIMETHON 00JIacTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3synbrare nzyueHus AncuuIuinHbl « KommnbioTepHOe 3peHne» 00ydaronuics T0KeH:

3HATb:

- METOJIBI aHAJIK3a MPOOIEMHBIX CUTYAIH KaK CUCTEM;
- nH()OPMANMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH IS TMOWCKAa M aHaimu3a NpodecCHOHAThHOU

nHpOpMaIINY;
- 0 COBPEMECHHOM
npoheCcCHOHANIBHOM AeSTEIbHOCTH;

COCTOSSHMM HCCJICIOBAaHUM B

pamMKax TemaTH4eckoi o0macTd cBoel

- METO/BI aHaJIM3a 3a/1a4 ¥ IyTH UX PEILLCHHUS;
- OCHOBBI IIPOEKTHPOBAHMS U JJIEMEHTHI apXUTEKTYpPHBIX PEIIeHIH HHPOPMALMOHHBIX CHCTEM;
- COBpPEMEHHBIE SI3BIKH TPOrPaMMHUPOBAHUS M METOABI MapalJIeIbHOW 00pabOTKU JaHHBIX.

yMeTh:

- OCYIIECTBIIITH TOHMCK BapHaHTOB PEIICHHS MOCTaBICHHOM NpOOJIEeMHON CHUTyallud Ha OCHOBE

AOCTYIHBIX UICTOYHHUKOB HH(bOpMaHHH;

- IPUMEHSTh 3HaHHE NHPOPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHH ISl PEIIEHHsI TOCTaBICHHON
3a1aun, HOpMYIHPOBAaHUS BHIBOJOB U OLIEHKU MOIYYEHHBIX PE3yJIbTaTOB;
- OLICHUBATh aKTyaJbHOCTb UCCIIEOBAHUH B 001aCTH MH(POPMATUKN U BBIYMCIUTEIBHON TEXHUKU U X

MPaKTUYCCKYIO 3HAYUMOCTD;

- AHaJIM3UpOBAaTb W BBIYUCIATL PCIICHUA,

NPUMCHUMOCTH IMOJIYHACMbIX pemeHHﬁ;

INOHUMACT M YYUTBIBACT HaA TMPAKTUKE TI'pPaHUIbI

- TpPUMEHATh B MPAKTHYECKOM JesATeNbHOCTH TNpodeccHOHaNbHbIE CTAaHAApTHl B 00JIacTu
WH(POPMALOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHIA;

- pealu3oBbBIBaTh U INPUMEHATh UYHUCJIEHHBIE METOIbl pELICHMs [NPUKIAAHBIX 337ad B
npodecCHOHANBHON cdepe AEATENbHOCTH, HWCHOIb3YS IaKeThl MPOTrPaMMHOTO OOECHEeYeHHUS,

OonepaluOHHbIC CUCTEMBI, SJICKTPOHHBIC 6I/I6J'II/IOT6KI/I, CCTCBLIC TCXHOJIOTHH.

BJIaJeTh:




- HaBBIKAMH pa3paOOTKH CTPaTerHil JTOCTHM)KEHHS MOCTABICHHOW WENM KaK IOCIIeI0BATEILHOCTH
IIaroB, MPEABUIS pe3yabTaT KaXJIOro M3 HUX M OICHMBAas WX BIMSHHE HA BHEIIHEC OKpPYKCHHE
TUTAHUPYEMOH IS TEeIbHOCTH U Ha B3aMMOOTHOIICHHSI YYaCTHUKOB JTOH JESITEIbHOCTH;

- HaBBIKAMH aJIANTAlUU 3apyOCKHBIX KOMIUIEKCHI 00pabOTKM MH(OPMAIUN W aBTOMATU3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€UECTBEHHBIX MPEATIPHUSTHIA;

- TpodeCCHOHANBHON TEPMUHONOTHEH, HCIONB3yeMOH B COBPEMEHHON HAy4YHO-TEXHUYECKOM
auTeparype, o0jazaeT HaBBIKAMH YCTHOTO M IIMCBMEHHOTO W3JIOKCHUS PE3YJIbTAaTOB HAy4YHOI
JEATEIbHOCTH B paMKaX Mpo(heCcCHOHaIbHON KOMMYHHKAIIUH;

- HaBBIKAMH CaMOCTOSITEJIBHO INpHOOpeTarb, pa3BUBaTh H MPUMEHATh MaTeMaTHYecKHe,
€CTECTBCHHOHAyYHbIE, COIMAIbHO-IKOHOMUYECKHE M TNPO(ECCHOHAIbHbIC 3HAHHUS [UIl PELICHUS
HECTAaHJAPTHBIX 33/1a4, B TOM YHUCIC B HOBOW WJIM HE3HAKOMOH Cpeie W B MEXKIHCUUILTHHAPHOM
KOHTEKCTE;

- OIBITOM OIIGHKM Ka4yecTBa, HAICKHOCTH U OIPPEKTUBHOCTH HWHPOPMALMOHHOW CHUCTEMBI B
KOHKpETHOH npodeccroHansHol cdepe.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Texyluii KOHTPOJIb YCIIEBAEMOCTH IO AUCLMILIMHE OCYIIECTBISAETCSA IyTEM IPOBEICHUS TECTOB U
peleHus NPakTUUECKUX 3a/1a4, BXOASIIUX B COCTaB Kypca.

[IprMepHBIE TECTOBBIX U MPAKTUYECKUX 3aJaHUN
1. Pabota ¢ nzo0OpakeHusIMHU

1. Kakoii 1BETOBOW MOJIEIIbI0 MOKHO BBIJICIHTH OJUH I[BET Ha M300PaKCHUHU MO MOPOTY IIBETOBOTO
TOHA?

e RGB
e BGR
e HSV
e CMYK
2

. Jnst m3o0paxkenns 3naka caenaiire threshold mo mopory Beime 180. B cTpoky Huke BBeauTe Lenoe
YHCII0, TIONYYEHHOE B Pe3yNIbTaTe BHIMOMHEHUs Koja: print(np.sum(thresholded img)/255)

3. BaMm Hy)XHO JIOKaJIM30BaTh Ha M300paKEHHH JOPOXHBIA 3HAK C MOMOIIBIO IIBETOBOTO mopora. B
pe3ynbTare MoMydyuTCsl Macka M300paKeHUs, Ha KOTOpOW OyJieT BBIJICIICH TOJBKO 3HAK M HEOONbIION
IIyM Ha OCTAJbHOM YacTH N300paKEeHHUS.

e Pexomenayem nepesectu uzodpaxenue B HSV u naiitu nndopmanuro o pyskun inRange.

o OduHankHyI0 Macky Ha3oBUTe result_image.

e @opmar otBeTa: X. X

Beenqure B mome Uit OTBETa YHMCIO, KOTOpPOE TMOJYYHUTCA TIIOCJIE BBIINOJIHEHUS KoJa:
np.sum(result_image[120:250, 120:250])/np.sum(result_image)

2. Hard & Software. Yacts |

1.Uewm oTninyaeTcs cepBep OT CTAIlMIOHAPHOTO KOMITbIoTepa?

e @OpMOH U TUIIOM YCTAHOBKHU

e Cepsep Bcerza MOIIHEE, YeM CTallMOHAPHBINH KOMITBIOTEP

L] Ha CCPBEPHI YCTAHABJIMBAIOT CIICHHUAJIIbHBIC OIICPALIMOHHBIC CUCTEMbI, HCEAOCTYIHBIC JIA
CTAllMOHAPHBIX KOMIIBIOTCPOB

. 3a cu€T yero BBHIYMCIICHHUS HaJl MaTpULaMu BeIonHsoTcs ObicTpee Ha GPU, uem na CPU?
3a cuéTt 60NBIIOro KOJMYECTBA MAJICHBKUX SAEP C MAJIbIM KOJIMYECTBOM MHCTPYKIUH
3a cuér OONBIIOro KOJUIeCcTBa OOBIINX SJIEP CO MHOXKECTBOM HHCTPYKIUH
3a cuéT Manoro KoIMYecTBa OOIBIIUX SAEpP CO MHOXKECTBOM MHCTPYKLIHN
3a cuéT Masoro KOJIMYECTBA MAJICHBKHX SIIEP C MAJIBIM KOJIMYECTBOM MHCTPYKLUN

. s gero ucnonb3yercs SSH?
st kouTposst notpednenus namsiata GPU
JUJ1s HOAKIIIOYEeHUSI TEPMHUHAJA K YIAIEHHOMY CEpBEpY
Jis co3manust BUPTYyalbHOTO cepBepa

. Hard & Software. Yacts II. TensorFlow u Keras gas 3amau CV

. Beibepure yTBepKaeHUs, KOTOPbIE BEPHBI ISl BCEX UCKYCCTBEHHBIX HEHPOHHBIX CETEH:
SBnstorcs rpadamMu BEIYUCICHUH
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CoCTOSIT U3 UCKYCCTBEHHBIX HEHPOHOB (TIEPLIENITPOHOB)



e (CopmeprxaT OAMH BBIXOIHOM CIIOM HEWPOHOB
2. BeiGepure BepHbIE yTBEPKIACHHS:
e [locie NoMHOCBA3HOTO CII0S BCET/a AOJDKHA UITH HeTMHEHHas (DYHKIMS aKTHBALIIH

e B xome o0OpaTHOro pacmpoCTpaHEHHS OIIMOKHM PACCUMTHIBAIOTCS HMPOM3BOIHBIC IPEACKA3aHUS
(BBIXOZIHBIX JTAHHBIX) CETH 110 BCEM BECaM CETH

e Bri6op ontumuzaropa (SGD, Adam u T. A.) He BAMSET Ha aJrOPUTM pacdEéTa rpaueHTOB
e HekoTtopsle ciion HEHPOHHBIX CeTel PabOTAIOT MO-Pa3HOMY B PeKUME 00yueHUs 1 nHpepeHca

3. ITocrpoiiTe MonEb, COCTOSIIYIO U3 TPEX MOCIEAOBATENbHO COETUHEHHBIX MOTHOCBI3HBIX CIOEB C
300, 200 u 100 neiiponamu. Mopenp npuHuMaeT Ha Bxox BekTop anuHod 400. CkoJbKo BecoB
CYMMapHO y 3Toii cetu?

[Tpumeuanue: QyHKIUSA aKTUBALUK B JAHHOM 33JJaHUU HE UMEET 3HAYCHUS.

N

. 3aaua knaccuduranmuu nzodpaxkennii. Yacts 1

. B uém cocrout 3ana4a knaccuduranuu n300paxeHuii?
[Touck Bcex 0OBEKTOB Ha M300paKEHUHU U OIPEIEIICHUE KIIACCOB ISl HUX
Brruncnenne OMHapHBIX MacoK JIJIsl BCeX 00OBEKTOB Ha H300paKeHUH

e o6 o —

OTtHeceHre N300paXKeHUH K OJJHON M3 HECKOIBKUX KaTeropHii

. C kakoli IpUHIUIHATILHON TPOOJIEMOI MBI CTAIKMBAEMCS B 3a/1a4e Kiaccuukauu?
Bonbmioit 00bEM maMaTH, 3aHUMaeMbI N300pKSHUSIMHU Ha JTUCKE
Bonbmoe paznooOpasue nzo0pakeHuid BHyTPH Kiracca

e o o

Bounbiire nukcenbHbIe pa3MEPHOCTH Y U300paKeHUH

. Jlnst gero npuMeHsuch cBEPTKH B oneparopax Cobens u [Ipesutra?
JI1s yMeHBIIIeHUsT pa3MEPHOCTH H300paKeHU !
Jls n30aBiieHUs OT ITyMa Ha N300paKEHHUIX

e o o W

Jls BbIIENeHUs TiepenaioB (IpaHull) Ha H300paKEeHUIX

. 3ajaua kinaccuduranuu nzodpakeHuii. Yactp 2

. Kakoe u3 atux ynyunienuit He oTHOCHTCS K apxuTekType Inception-v3?
@akropuzanus CBEPTOK
Hcnonp3oBaHre aCUMMETPUYHBIX CBEPTOK
Hcnonp30Banue rpynmnoBbIX CBEPTOK

. Jlnst wero B Inception-v3 ObLT OCTaBIIEH BCIIOMOTaTENbHBIN KiaccudukaTop?
Jlist GopbOBI ¢ 3aTyXaIONIMM TPAJIUEHTOM
Jlns perynspusanuy MoJEIH B Iporecce 00ydeHus
Jlnist cokparieHus KolnudecTBa HeOOXOAMMBIX BBIYNCIICHUN

. Kakoe nameHeHre 03BOIMIIO 3HAYUTENHHO YBEITUYUTh NTyOuHY Mozeneit ResNet?
OObennHeHne OONBITMHCTBA CBEPTOYHBIX CIIOEB B YeThIpe OI0Ka
JloGaBiieHue 3aMBIKAIONINX COSNUHEHUH MEXKTY CIIOSIMH
N36aBinenue OT MOTHOCBSI3HBIX CIOEB KiacCH(UKAIIUK B KOHIIE.

. [lepenoc obyuenust B CV

. Uto Takoe npenoOyueHHass MOzeNb?
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Mojgenb, KOTOpyrO BbI 00ydaeTe Ha OOIIENOCTYITHOM Habope JaHHBIX JUIS PEIICHUS KOHKPETHOM
3aj1a4u.

Mogenb, co3naHHas U HATPEHUPOBAaHHAS HA OOJBIIOM HaOOpe OOIIEOCTYITHBIX JaHHBIX.
Moneinb, 00ydeHue KOTOpOi OBLIO MMPUOCTAHOBIIEHO.
. s 3arpy3ku npenoOydeHHOM CeTH MbI UCTIONB3YEM:
Kkiacc models 6ubmmoTexn sklearn
kiacc models 6ubmnoreku torch
kiacc models OnbmuoTeku torchvision
. Kak m3menuTs knaccudurarop Momeau, 4ToObI OHA ITOAXOAMIIA IO/ HOBYIO 3a1a4y?

e LW e o o IV e o

3aMEHUTh TOCIEIHUNA TOJIHOCBA3HBIM CIOM KiaccU(pUKaTopa Ha HOBBIM, YHCIO BBIXOAHBIX
HEHPOHOB KOTOPOI'0 COOTBETCTBYET KOJIMYECTBY KJIACCOB HOBOM 3a/1a4H.

e 3aMCHUTH MOCIEIHUI OTHOCBSA3HBIN CIIOW KllacCU(HUKATOpa Ha HOBBIN, YHCIIO BXOJHBIX HEHPOHOB
KOTOPOT'O COOTBETCTBYET KOJIMUECTBY KJIACCOB HOBOM 3aJauul.



e 3aMEHUTh MEPBBIH MOJHOCBI3HBINA CIIOHN KiacCH(PHUKATOPA HA HOBBIM, YMCIIO BBIXOJHBIX HEHPOHOB
KOTOPOT'O COOTBETCTBYET KOJIMUECTBY KJIACCOB HOBOM 3a7auul.

7. Pacnio3HaBaHue 00ObEKTOB, 4acTh 1
1. BribepuTe BEepHBIE YTBEPIKICHUS:

e  JlerekTOopsl OOBEKTOB MOTYT OBITH YCIOBHO Da3lelieHbl Ha JBa THUIA: IOCIEJOBaTelbHBIE U
IIPEPBIBUCTHIE

JleTeKTopbl 0OBEKTOB MOTYT OBITh YCIIOBHO pa3/ieJIeHbl Ha /IBa TUIIA: OJHOATAIHbIEC U IBYXITaITHbIC
YOLO — apxutekrypa, OTHOCAIIAACA K OJHOCTYIIEHYAThIM JI€TEKTOpaM
R-CNN — apxutexTypa, OTHOCSIIAsACA K ONHOCTYTIEHYAThIM JETEKTOpaM

°
°

°

2. BeiGepure BepHbIE yTBEPKIACHHS:

e 3ajaueil pacrio3HaBaHUS Ha3bIBACTCS yraJbIBaHUE JItofel 1o goTorpaduu

e 3ajava pacro3HaBaHUs BKIIOYAaeT B ce0s 3a7a4u JIOKAJIH3aLluH, KIaCCU(PUKAIIIH U ICTEKTUPOBAHUS
°

JleTekTHpOBaHKUE TMOAPA3yMEBACT JIOKAIM3ALUIO U KJIACCHU(DUKAIMIO HECKOJIbKHX OOBEKTOB Ha
HM300paKeHUHN

e JleTekTHpOBaHUE MMOAPA3yMEBACT JIOKAIN3ALHUIO OJHOTO 00BEKTa Ha N300paKEeHUN
3. Kakue 3aaun pemarot eTeKTopbl 00bEKTOB?
OTMeThTe BCE OAXOASALINE BAPUAHTHI OTBETOB.
Perpeccust yucna nukceneit n3o006paxeHus
Knaccuduranus nzobpaxenus
Knaccudukanus o0beKTOB Ha N300paKEHUN
[Touck 006BEKTOB Ha N300paKEHUH
. PacnoznaBanue o6bexToB. Yacts 11
. Kakue muttockl MBI IoftyyaeMm IpH MCHOJIb30BaHUM MepeHoca ooydenus (transfer learning)?
COKpaIlleHHE BpeMEHH 00yUYeHHS
POCT IPOU3BOAUTEIHLHOCTH MOJIEIH
HEOOXOIMMOCTh B MEHbILIEM 00bEME 00yUalomnX JaHHBIX
. Beibepure npaBmibhyto Gpopmyry ans loU:
OTHOLICHHUE MJIOLIAIN TIEPECEUeHUs K MIIoaan 00ObeANHEHUS
OObparHoe OTHOILIEHHE IIOMIAIU TEPECEUEHHS K IUIOMAaIN 00beINHEHHS
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HpOI/ISBe):[CHI/IC TIoIaau nepeCcCUCHUs U Iiomanu 06’LGI[I/IHCHI/I$I

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TpumepnbIe BOMPOCH K AU QepeHIIMPOBAHHOMY 3a4ETy:

1. 3anycTuth WH(pEPEHC MoaeTH Ha QoTorpadusax, KOTOPHIX HE OBUIO B JlJaTaceTe M, B 3aBUCUMOCTH OT
TOTO, KaK MOJIeNb 33JeTEKTUPOBAJIa MAcKy Ha JIUIE, 3aMEHUTh M300pa)KeHUE C JUIOM Ha OJUH W3
CMAaMJINKOB.

2.Yro takoe nzobpaxenune? Ckpunkact: openCV. Image Processing. Ckpunkact: skimage.
3.IloaroroBka JaHHBIX B OCHOBHBIX 3a1adax CV. CKpHHKACT: pa3MeTKa.

4.Cxpunkact: knacc Dataset. AyrmeHTaunu. CKpHHKACT: ayrMEHTALINH.

5.Cepgep u BUpTyanbHbli cepsep. Boruncienns Ha GPU u CPU.

6. Co3panue cepBepa U MoJKIoueHre K Hemy. Hactpolika okpykeHus cepsepa.
7.CemetictBo Inception u Inception-v3. CemeiicTBo apxutektyp ResNet.

8. dpankenmreiin Inception-ResNet-V2. ['pynmnossie cBEpTku U apxutekTypa ResNeXt.
9. Dense-6110k u apxurekrypa DenseNet. SE-0nmok u apxutekrypa SE-ResNet.

10. NASNet: renepanusi apxXuTeKTyp.

11. EfficientNet: 3¢ pexTnBHOE MaciITAOMPOBAHNE APXUTEKTYP.

[Ipumepsl OuIETOB:
buier Nel:
1. Yto rakoe Computer Vision: 3aueM OHO HY>KHO, KaK C HUM padOTaTh.



2. TlpuBeaure npuMepsI saep CBEPTKHU s MPeoOpa3oBaHms W300paKEHHI U3 3aJaHHOTO CITUCKA.

Buer Ne2:

1. IlpuBenure anropuT™M BBIYMCICHUS AECKPUNTOpPa OCOOOW TOYKM M IOSICHUTE, 3a CYET Yero
JOCTUTaeTCsl.

2. HWHBAPUAHTHOCTD K 3aIaHHBIM HpeO6pa3OBaHI/I$IM.

Kputepun onennBanus

- omenka «owmmuyHO (10)»  BBICTABUsIeTCa  CTYHOEHTY, IOKa3aBLIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHU

- omeHka «ommu4HO  (9)»  BBICTAaBNSIETCSl  CTYACHTY,  IIOKa3aBIIEMy  BCECTOPOHHWE,
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha TIPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWILHOE O0OOCHOBAaHUE MPHHSATHIX
peleHui

- omneHka  «omm4yHO  (8)»  BBICTAaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI U YMEHHE IPUMEHSTh UX
HA MPaKTHKE MPH PEIICHIUH KOHKPETHBIX 33124, U PaBUIBHOE 000CHOBAHNE TIPUHSATHIX PEIICHUH

- OIleHKa «Xopotio (7)» BBICTABISETCS CTYIACHTY, €CIIM OH TBEPJAO 3HAET MaTepual, TPaMOTHO H, IO
CYIIIECTBY, U3JIaraeT ero, yMeeT MPUMEHSTh MOJTy4YeHHbIe 3HAaHUS Ha MPAKTHKE, HO JIOMYCKAaeT B OTBETE
WJIU B PEIICHUH 3a/1a4 HEKOTOPHIE HETOYHOCTH;

- OIIEHKa «Xopo1o (6)» BBICTABIAETCSA CTYAEHTY, €CJIM OH 3HAET MaTepuall, TPaMOTHO U, 10 CYIIECTRY,
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPAKTHKE, HO JIONMYCKAeT B OTBETE WU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIICHKA «XOpOoMIO (5)» BBICTABISETCS CTYJEHTY, €CIIM OH 3HAET MaTepHall, , MO CYIIECTBY, H3JIaracT
€ro, yMeeT MPUMEHATh MOIYy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOYHOCTH,

- OIlEHKa «YIOBICTBOPUTEIHHO (4)» BBICTABISCTCS CTYIACHTY, IIOKa3aBIIeMy ¢parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWA, HEJ0CTATOYHO NpaBUIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYSCKOW TTOCIIE0BATEIIPHOCTH B U3JI0KEHHH MTPOrPaMMHOT0 MaTepHasa, HO Py 3TOM
OH BIQJICET OCHOBHBIMH pa3liellaMd YYeOHOH NpOTrpaMMbl, HEOOXOJUMBIMH JIJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIE 3HAHUS 10 00pa3Ily B CTAHAAPTHOU CUTYaIlNU;

- OIICHKa «YyJOBJIETBOPUTENHHO (3)» BBICTABIAETCS CTYACHTY, IOKa3aBiieMy QparMeHTapHbIH,
pPa3pO3HEHHBIA XapakKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYIUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKON MOCIIEIOBATENHHOCTHA B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpHU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ieliaMH Y4YeOHON mNporpaMMbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss M MOXKET TpPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIlEHKa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISIETCS CTYACHTY, KOTOPHI HE 3HAET OOJBIICH YacTH
OCHOBHOTO COJIEp)KaHUsl Yy4eOHOW TMpPOrpaMMbl JTUCIHIUIMHBI, JOMyCKaeT TIpyOble OINMOKH B
(hopMynupPOBKaxX OCHOBHBIX IMOHSATUHN JUCIUTLINHBI U HE YMEET HCIIOIh30BATh MOMyUYCHHbIC 3HAHUS IPU
pEIIeHNH TUTIOBBIX MPAKTUYECKHUX 3a7a4

- OILICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TTOHSITUHN TUCIUTIINHBIL.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbId 3a4eT MPOXOJAUT B NHUChbMEHHOW (opme Ha Ims. Bpems oTBeneHHOe Ha
muddepeHIMpoOBaHHbIN 3a4eT: 4 aKaIeMHUYSCKHX Jaca.



