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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: @dyHIaMeHTaJIbHBIC TPUHIUITBEI COBPEMEHHOTO IITy0OKOr0o 00yUueHus
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

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

[Iporpammy cocraBui: M.I". benses, kaua. pus.-mMat. HaAyK

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl mpodiieM nepenadn nHGpopMauy 1 ananu3a ganabix 24.04.2023



AHHOTANMA

B pamkax Kypca o0CyXJaroTCsi OCHOBHbIE KOHLIETILIUH, JIJKAIlle B OCHOBE COBPEMEHHBIX METOJI0B INTyOOKOTO
oOyuenusi. OCHOBHas 1€k Kypca - IPUBUTH HABBIKK pa0OTHI ¢ HAyYHOW JIUTEPaTypO, aHaIn3a COBPEMEHHBIX
METOJIOB MAIIMHHOTO OOYy4YeHHs, a TaKKe BBIABIECHHUS OTKPBITBIX NPOOJIEM M BO3MOXHBIX CHOCOOOB HX
pemenusi. dopmar Kypca NHpeanoyiaraeT M3yuyeHHe M JAETajbHYI0 NMpOopaOOTKy OCHOBHBIX HAyYHBIX paloT,
OIIPEAEIMBIINX BHJ Hanboee MepesoBbIX METOJOB ACTEKIMM U CErMEHTALUN 00BEKTOB, KIacCH(PUKAIIMK U

TeHepaluy N300paKeHHIA.
1. leau u 3apauun

eap AUCUMNIMHBI

JlaTb TIOHMMaHHE KIIOYEBBIX METOJOB COBPEMEHHOIO IIIyOOKOro oOy4yeHus M (pyHIaMEHTaIbHBIX
MIPEANIOCHUTOK, TO3BOJIMBILIMM 3TUM METOJIAM CYIIECTBEHHO NPEB30MTH MOAXObI APYTUX THUIIOB B psle

3a/1a4 aHaan3a JaHHbBIX.

3agauu AU CHUIIHHBI

- U3y4YEeHUE OCHOBHBIX METOZOB M AJITOPUTMOB INTyOOKOT0 00yUeHHUS;

- JeTajbHOE H3y4YeHHE HAy4HBIX palbOT, B KOTOPBIX OBUIM TPEIUIOKEHBI METOIbI, CYIIECTBEHHO
MOBJUSBIINE HAa TEKYIEE COCTOSHIE MPEIMETHOM 001acTu.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapUaHThl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1 Cnocoben npuMeHsTh
(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOH U (MJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:




- OCHOBHBIE 3aJ1a4H, peliacMble COBPEMEHHBIMU TITyOOKHUMH CETSIMH;
- KJIFOUEBbIE apXUTEKTYPbI CETEH, UCIIOIb3YEMbIE AJIs PELIEHUS OCHOBHBIX 3a]1ay;
- OCHOBHBIE METO/IbI 00yUeHUsI [ITyOOKUX HEHPOHHBIX CETEH.

YMETh:
- (opMynHpOBaTH MOTHBAIIMIO ABTOPOB KJIFOYEBBIX METOIOB TITyOOKOTO 00YUYCHUS;
- COOTHOCHUTb IOJTYYCHHBIE IKCIIEPUMEHTAIBHBIC PE3yNIbTaThl C UCXOIHONH MOTHBAIINECH;
- OLICHUBATh HOBU3HY IPE/UIOKEHHBIX aJITOPUTMUYECKHUX PEIICHUH.

BJIQJICT!

- HaBBIKOM OCBOEHUsI 0OJIBIIOro 00beMa HH(pOpMAIUH;
- HaBBIKaMU [TOCTaHOBKH HAYYHO-HCCIIEIOBATEIbCKUX 3a/ad.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Mertonsl 00ydeHHs ITyOOKUX ceTeit 6 6 6
2 CBepTouHbIE CeTH AJIs KacCU(UKALIH 6 6 6
3 CBepTouHBIE CETH JUIS CETMEHTAlUuu M 6 6 6
JIETEeKTUPOBaHMsI 0OBEKTOB
4 I'eneparuBHbIe MOIETH 6 6 6
5 Meronsl [uIs 3adad  aHauM3a BHIIEO, 6 6 6
3ByKa, MEAMIUHCKHUX N300paKeHUI
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)

1. Mertoas! o0yueHus NyOOKUX ceTei

OOyueHre MTyOOKHX CBEpTOUHBIX ceTei. Hopmanusarust 6atya ajisi yCkopeHus oOydeHus. MeTobl
CTOXaCTUYECKOTO OTKJIFOYEHHS CBS3EH IS MOBBIIIEHHS 0000Iaroned cliocoOOHOCTH ceTe. MeTonbl
ONTUMU3AIMKM TapaMeTpoB ceTh (Bkitouas wmetos Adam). PasnuuHble (YHKIMMA aKTHBAI[UU

(Bxirouast ReLu, PReLu).

2. CBepTouHbIE CETH ISl KilacCu(UKAIUH

DBOITIOINST CBEPTOUHBIX ceTell B kKoHKypce ImageNet. AlexNet - mmybokast ceeprounas ceth, VGG -
o4eHb TTyOokast HeiiponHas cetb, GoogleLeNet - onmyckasce emie rryOxe. OcTaTouHbIE COSIUHEHUS
(resnet), ©IX MOTHBALMS U CPAaBHEHHUS C ajbTepHAaTHBaMU. Resnet kak cmocod mocTpoeHus: aHcamoOis

CBCPTOYHBIX CETeH.

3. CBepTOLIHLIe CCTHU AJId CCITMCHTAIIUU U NCTCKTUPOBAHUSA 00BEKTOB



Mertonsl cemaHTHUecKoi cermeHTanuu. [lomHocBeprouHble cetH OOydeHHE HepapXUUECKHX
npu3HaKoB. [IpoCTpaHCTBEHHBIH NUpaMHIAIBHBIN ImyauHr.  CerMeHTanuss OHMOMEIHIMHCKHX
nzobpaxkenuit (Unet, DeepMedic). MeTonbl IeTeKTUPOBaHUSI 0ObEKTOB Ha N300payKEHUH. IBOIIOIUS
noaxonoB U ux yckopenue: Fast R-CNN, Faster R-CNN, Mask R-CNN.

4. T'enepaTuBHBIE MOZIETH

I'enepaTtuBHO-COCTSA3aTENIbHBIE CETH M METOIABI MX OOyueHHs. |eHepaTHBHO-COCTS3aTeNbHbIE CETH
Baccepmreiina. Llukinnyeckue reHepaTuBHO-COCTA3ATEIbHBIE CETH.

5. Merojpl s 33/1a9 aHAIIM3a BUJIE0, 3BYKa, MEAUIIMHCKUX N300pasKeHU

AnanTupoBaHHBIE ApXWUTEKTYyphl MJIsl aHalM3a BHUAEO, 3BYKA, MEAMIMHCKHX H300paxeHu,
KJ1accH(pMKaLny JIULL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAMHHBIM 000py/ToBaHHEM (MIPOESKTOP WIIK TIa3MEHHasT
TMaHeNb ), JOCKOH.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. I'my6okoe obyuenue / 5. ['yndennoy, U. benmxkuo, A. Kypemis . — Mocksa, JIMK Tlpecc, 2018.—
URL: https://e.lanbook.com/book/107901 (mara obpamenusi: 29.01.2021). - [Tonnsrii Texet (Pexxum
nocrymna : u3 cetu MOTHU / VaaneHnslit toctym)
®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHU3aIum):
1. Srivastava, R.K., Greff, K. and Schmidhuber, J., 2015. Training very deep networks. In Advances in
neural information processing systems (pp. 2377-2385).
2. loffe, S. and Szegedy, C., 2015, June. Batch normalization: Accelerating deep network training by
reducing internal covariate shift. In International conference on machine learning (pp. 448-456).
3. He, K., Zhang, X., Ren, S. and Sun, J., 2015. Delving deep into rectifiers: Surpassing human-level
performance on imagenet classification. In Proceedings of the IEEE international conference on
computer vision (pp. 1026-1034).

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl 6a30B0it Kadeapsl (OpraHU3aIum):
1. He, K., Zhang, X., Ren, S. and Sun, J., 2016. Deep residual learning for image recognition. In
Proceedings of the IEEE conference on computer vision and pattern recognition (pp. 770-778).
2. Veit, A., Wilber, M.J. and Belongie, S., 2016. Residual networks behave like ensembles of relatively
shallow networks. In Advances in Neural Information Processing Systems (pp. 550-558).
3. He, K., Zhang, X., Ren, S. and Sun, J., 2016, October. Identity mappings in deep residual networks.
In European Conference on Computer Vision (pp. 630-645). Springer, Cham. Vancouver
4. Girshick, R., 2015. Fast r-cnn. arXiv preprint arXiv:1504.08083.
5. Long, J., Shelhamer, E. and Darrell, T., 2015. Fully convolutional networks for semantic
segmentation. In Proceedings of the IEEE conference on computer vision and pattern recognition (pp.
3431-3440).

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

1. http://lib.mipt.ru — snexrponHas Oubianoreka Ousrexa.
2. http://www.edu.ru — penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru — OubaMOTEKA 11O €CTECTBEHHBIM HayKaM Poccuiickoi akaieMun Hayk.



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

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALINIO
npe3eHTanui. crnonb3yroTes ANeKTPOHHbBIE YIeOHUKH.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, nM3y4arouyid AUCHUIUINHY, JOJKEH, C OXHOH CTOPOHBI, OBJAAEeTh OOLIMMHU TMOHATUHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HaYyYUThCS IPUMEHSATh TECOPETUICCKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
MOJIEJIA 1 METO/IBI [ITyOOKOTo 00y4eHUSI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HalpsKeHHOM caMOCTOSITEIbHOM paboThl cTyeHTa. B mporpamme
Kypca OTBEICHO MHHHMMAQJIBHO HEOOXOIMMOe BpeMs Juid paboTel CTyleHTa HajJ TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAaHHOM JIUTEPaTyPBI;

- mpopaboTKy ydeOHOro Marepuana (IO KOHCTIEKTaM 3aHSATHH, y4eOHOW W HAay4dyHOW JHTEpaType),
MOATOTOBKY OTBETOB HA BONPOCHL, MpPEIHA3HAYCHHBIC [UII  CaMOCTOSITEIBHOTO  M3y4YCHHH,
JI0Ka3aTeIbCTBO OTJCIBHBIX YTBEPXKICHUN, CBOWCTB, PEIICHUE 3a/1a4;

- TOJTOTOBKA K (D (HEPEeHITUPOBAHHOMY 3aUETY.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIMBUyaJIbHBIX KOHCYIIBTALIUH.

BaxHo 1oOuThCcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3YyYEHHs OTACIBHBIX TEM, BOIPOCOB CIEAyeT oOpamiaTthCs 3a KOHCYJIBTAIHAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: M.I. bensieB, kanz. pus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uzyueHus AUCHMIUTAHBI «DyHIaMEHTAIbHBIC TIPHHIUITBI COBPEMEHHOTO TITyOOKOTO 00yUYCHHUS
00yJarouics JTOIDKEH:

3HAThb:

- OCHOBHBIE 33JIa4H, pellaéMble COBPEMEHHBIMHU INTYOOKUMH CETSAMU;
- KJIIOUEBbIE apXUTEKTYPbI CETEH, HCIOIb3yEMbIC JJISl PELICHUS] OCHOBHBIX 3a]1ay;
- OCHOBHBIE METO/Ibl 00yUYEeHNS IITyOOKHUX HEHPOHHBIX CETEH.

YMeThb:

- (I)OpMyJ'II/IPOBaTB MOTHUBAIIUIO aBTOPOB KIIHOUCBBIX MCTOA0B FJ'IY6OKOFO 06y‘{CHI/I$I;
- COOTHOCHUTD ITOJTYUYCHHBIC SKCIICPUMCHTAJIbHBIC PE3YJIbTAThI C HUCXOAHOMU MOTI/IBaI_II/IeI\/'I;
- OICHMBATh HOBU3HY IIPCAJIOKCHHBIX AJITOPUTMHUYCCKUX peLHeHHfI.

BJIaJd€Th:

- HaABBIKOM OCBOCHUS OOJBIIOr0 00beMa HH(bOpMaHHH;
- HaBbIKaMH IMIOCTaHOBKH HAYYHO-HUCCJICAOBATCIILCKUX 3a4a4.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

1. OGyuenue rTyOOKHUX CBEPTOYHBIX CETEH.

2. Hopmanu3zarus 6arua st yCKOpeHust 00ydeHusl.

3. MeToap! CTOXaCTHYECKOTO OTKIIIOUEHHSI CBSA3€H 11 MOBBIIEHHs 00001atomeii cnocoOHOCTH ceTel.
4. MeTo/ipl OITUMU3AINY [TAPAMETPOB ceTH (BKIrouas metoq Adam).

5. Paznuunble ¢pyHkimu aktuBaiun (Bkiaodas ReLu, PReLu).




6. DBOJIOIUS CBEPTOYHBIX ceTeil B KoHKypce ImageNet.

7. AlexNet - rmy0oKast CBEpTOYHAS CETh.

8. VGG - oueHpb m1yOoKasi HEMPOHHAS CETh.

9. GoogleLeNet - onmyckasich eriie Tiryoxe.

10. OcTarounslie coeinHeHU (resnet), X MOTHBAIIHS U CPABHEHUS C allbTepHATUBAMHU.
11. Resnet kak croco0 MOCTpoeHUs! aHCaMOJIsi CBEPTOUHBIX CETEH.

12. MeTozbl ceMaHTHYECKOM CErMEHTALUU.

13. TlomHOCBEPTOYHBIE CETH.

14. O0y4eHue nepapXuuecKux MPU3HAKOB.

15. IlpocTpaHCTBEeHHBIN TUPAMUIATBHBINA MTYJIHHT.

16. Cermenranus 6momequnmuHckux u3odpaxenuit (Unet, DeepMedic).

17. MeTonbl JEeTEeKTUPOBaHUS OOBEKTOB Ha N300pasKEHUH.

18. DBomronms moaxoaoB U ux yckopenue: Fast R-CNN, Faster R-CNN, Mask R-CNN.
19. I'enepaTuBHO-COCTA3ATENbHbBIE CETH M METOJIBI MX 00yUYCHHSI.

20. I'enepatuBHO-COCTsI3aTeNbHbIe ceTH BaccepiTeitna.

21. [luknu4yeckre TeHepaTuBHO-COCTS3aTeNbHbIE CETH.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

. MeTons! onTHMHU3AIMK TApaMeTPOB HEHPOHHBIX CETEH.

. MeTonpt 60ps0bI C IepeoOyueHueM.

. KBamnduxauns nzo0pa>keHHi.

. KitroueBbie apXuTeKTypBI ISl KITacCU(PUKAUN N300paKeHUIH.

. OCHOBHBIE METO/IBI PEIICHHUS 3a/1a4M CEMAHTHUECKOI CerMeHTaIHH.
. MeTonsl AeTeKTHPOBaHUS OOBEKTOB.

. ITomxop!l K YCKOPEHHUIO IETEKTUPOBAHUIO OOBEKTOB.
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. Uepapxuueckoe npecTaBICHUE PU3HAKOB.
9. MeTonp! A1 CHHTE3a PEATCTUIHBIX H300paKEHUH.
10. Metonb! [u1s 3a7a4 aHAIN3a BHJICO, 3BYKa, MEIUIIMHCKUX U300paKCHHIA.

11. ApanTupoBaHHBIE apXHUTEKTYphl JUIS aHAM3a BHUJAEO, 3BYKa, MEIUIIMHCKUX W300paKeHU,
KJlaccH(pHUKALIK JIUTL.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NpPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABIAETCA CTYIAEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoio 6 6ajioB - BBICTaBISACTCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U IO CYILECTBY MU3JIaraeT €ro, yMeeT IIPUMEHATh IOJIYUYEHHbIE 3HaHMUs Ha IIPAKTHKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHIbHBIE (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILICHUS JIOTUUECKOW MOCIIEeA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NaJlbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKA B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILICHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaia, ciiabo
BJIaJICeT OCHOBHBIMU pa3JeliaMy yueOHOU MpOorpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00ydeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTH
OCHOBHOTO COJCp)KaHUsl y4eOHOH MporpaMMbl JUCIHMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBIETBOPUTEIBHO 1 0aml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYCCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepennmpoBanubiii 3a4€T MpoBoauTcs B ycTHOU hopme.[Ipu nposenennn nuddepeHnpoBaHHOTO
3aueTa oOywaromemycst mnpenocraBisercs 20 MHHYT Ha mnoAroToBKy. Ompoc oOyyaromerocs
npoBoauTcs B TedeHune 30 MUHYT.

Bo Bpemss mpoBenenus auddepeHnmpoBaHHOrO 3adéra OOydaroUmIMecss MOTYT TIOJb30BaThCS
POrpaMMOH TUCHHUIUTUHEL, @ TAKXKE CIIPABOYHOMN JINTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



