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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: MamrHHOe 00y4deHrne B KOMIIBIOTEPHOM 3PEHUHI
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa ynpapisromIdX 1 HHPOPMALMOHHBIX CHCTEM

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 60 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2

[Iporpammy cocrtaBui: B.A. T'opbaues, kana. ¢pu3.-Mart. HayK, JOLECHT

[Iporpamma obcyxieHa Ha 3aceflanny Kadeapsl YIpapIsSoNKuX ¥ HHPOPMAIMOHHEIX cucteM 14.03.2024



AHHOTANMA

HenssMu ocBOEHHUS AUCUMIUIMHBI "MamuHHOe 00y4eHHEe B KOMIBIOTEPHOM 3pEHHU" SIBIISIOTCS MOJTyUYCHHE
3HaHWH B 001aCTH Teopuy OOy4YEHUsI MAIIMH, OCHOBHBIX METOAOB U AJITOPUTMOB pPEIIeHH 3a/1ad O0yueHHs U
OBJI/ICHUE CTYACHTAMH HaBbIKAMHM IPUMEHEHHUS STUX 3HAaHUN B MNpakTHUECKOH aearenbHOCTH. Kype
"MammHHOe 00ydeHrne B KOMIBIOTEPHOM 3peHUU" TIpeJHa3Ha4YeH JJIs TeX, KTO XOUeT M3YYHTh MPUHIUIBI 1
METO/Ibl MALTMHHOTO 00y4YeHHS, TPUMEHSIEMbIE B 00JIaCTH KOMITBIOTEPHOTO 3peHHs. B paMkax Kypca CTylaeHThI
Y3HAIOT O DPA3IUYHBIX TMOIXOAAaX K 00pa0oTke M300pakeHWH, W3BICUEHHIO INPU3HAKOB, KiIAacCH(UKAIMN
O00OBEKTOB Ha H300paXKEHHUSIX, a TaKkKe O INPUMEHEHHH DIyOOKOro oOydeHHWs MJsl pelIeHus 3agady
KOMIIbIOTEPHOTO 3PEHHS.

1. lean u 3apa4n
Heab qucUMMIMHBI
- c(hopMHpOBATH TEOPETHUECKHUE U MPAKTUICCKUE 3HAHUS B 001acTH 00ydYeHUS MalliH, COBPEMEHHBIX

METO/I0B BOCCTAHOBJIEHUSI 3aBUCUMOCTEH IO AMIHUPUYECKUM JIaHHBIM, BKJIIOYAs AUCKPUMHHAHTHBIN,
KJIACTEPHBIN U PErpPEeCCHOHHBIN aHAJIH3.

3agaum AUCUMIIHHBI
- IPaBUIBHO (POPMYIIMPOBATh 33a4y B TEPMUHAX MALTHHHOTO OOYUYCHHUS;
- OBJIaZICTh HABBIKAMHU MPAKTUYECKOTO PELICHNS 3a1a4 HHTEIJICKTYaIbHOTO aHalIM3a JaHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

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

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
JEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,

[IK-2.2 YMmeer npuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALUU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIECOBATENIbCKOM  EATEIIbHOCTH B 00JacTu
MH()OPMAIMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui
TEXHOJIOTHUH

[1K-2.4 Bnageet MeTogaMu U alropuTMaMu pELICHUs 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIOJNB30BAHUS CETU

Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpadUIecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
(hOopMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IIK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPECTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIeI0BaHUI

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00NacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIEHHbIE BOIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMNBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSX Hay4YHbIX MpoOieM B objactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluH; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH




LIPOBOAMTD 110 HAYYHbIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBAHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOMH
o0mactu mpodeccruoHaIbHON NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4alOIINecs JOIKHbI

3HAThb!
- OCHOBBI MAIIMHHOTO O0y4EeHHS,
- YCTPOWCTBO TIOJHOCBSI3HBIX, CBEPTOYHBIX, PEKYPPEHTHBIX, T'CHEPATHBHO-COCTSA3ATEIbHBIX U
CITaiKOBBIX HEMPOHHBIX CETEH,
- ONTUMAJIbHBIC APXUTEKTYPHI ISl PEIICHHs 3a1ad KIacCHU(HUKAIMH, PErpeccuy, ICTEKTHPOBAHHUS U
JPYTUX - METOJIbI OOY4eHUs] HEUPOHHBIX CEeTEH.

YMETb:
- TIOJIb30BAThCS OMOIMOTEKaMU [T KOH(PUTYpaLMH HEHPOHHBIX CeTel,
- TEHEPUPOBATh MIPU3HAKY 110 UCXOIHBIM JTAHHBIM B 3a/1a4€ MAIIUHHOTO O0yUYeHHS,
- orOuparh Hanbonee Y3PPEeKTUBHBIC IS KOHKPETHOHN 3a/1a4i apXUTEKTypy HEHPOHHOM CeTH M MEeTOJ
oOyueHwusl.

BIIAJICTh!

- HaBBIKOM IIPOTrpaMMHUPOBaHuUs Ha s3bike Python 3,
- HaBBIKOM paboThI co cpenoii Jupyter Notebook,
- oubnmoteku Keras, TensorFlow, PyTorch.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
CBéprouHble HEHpOHHBIE cC€
1 BEPTOYHBIC  HEHPOHHBI TH U 10 10 10
00paboTKK N300paKEHHH.
2 3anaua knaccupuKauyu n300paskeHUMH. 10 10 10
3 Tpaucdep 3nanuit 1 1o0OydYeHHE. 10 10 10
4 3amaya co3maHUs W IpeoOpazoBaHUS 6 6 6
M300pakeHU.
5 Pacrio3HaBaHWE CKENETHBIX M JIMIEBBIX 6 6 6
TOYEK.
6 ATaky Ha CeTH. 6 6 6
7 O0paboTka BHIEO. 6 6 6
8 Ob6neruenue cereil. 6 6 6
Hroro yacos 60 60 60
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

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




Cemectp: 1 (Ocennwii)
1. CBépTouHble HEHPOHHBIC CETH JJIs1 00Pa0OTKN N300PAKECHU.

Crnou Conv, Pool, ReLU, tanh, mish, swish. Hopmanuzanus BatchNorm, LayerNorm, InstanceNorm,
GroupNorm, Ontummzaropel SGD, Nesterov, Adagrad, ADAM. buHapHas Kpocc-d3HTpOIus,
MYJIBTHKIIACCOBAST KPOCC-3HTpOIHSA, (hOKambHAS (PYHKIHS ITOTEPb.

2. 3amaua kinaccupuKanuy u300paKeHUM.

ApxutekTypbl ans kiaccupukanun u3oOpaxenunid. dynkinun moteps. LeNet. AlexNet, VGG,
GoogleNet. Inception,DenseNet,Resnet u ero moguduraunn (XResnet, ResneXt, ResneSt). JIérkue
cetn. MobileNet, ShuffleNet, EfficientNet. Tpancdopmepsl B KOMIIBIOTEPHOM 3pEHUN

3. Tpancdep 3HaHUl U T0OOyUEHHE.

[Ipobnema 4yBCTBUTEIBHOCTH K JOMEHY NaHHBIX. JucTHusiuusa 3HaHui. 3agadya mpeoOpa3oBaHUs
ctanisi. 3amada JieTekrupoBanusi o0bekToB. SSD, YOLO. Mexanu3M HEMaKCHMAIBHOTO TIOAABICHHS
(NMS). RCNN, Fast RCNN, Faster R-CNN. Arperamus npusHakoB. FPN, PAN, EfficientDet.
YOLOv4. CenterNet. ATSS. BpiOOp TONOXKHUTENBHBIX W OTPHIATEIBHBIX TNPUMEPOB. 3ajada
MEXXKaJI[pOBOTO COIPOBOXKACHUSI 00BeKTOB (TpekuHra). Ilpobnema pempentudukanmu. OCHOBHBIE
anroput™bl. Ilomxompl TpekuHra Ha 0a3e JOETEKTHPOBAHHMS W CKBO3HBIE AalTrOPUTMBL 3ajada
cermentanuu. U-net, PSPNet. DeepLab u e€ momudurarmu. HRNet. Mask-RCNN

Cemecrtp: 2 (Becennuit)
4. 3agaga cozmaHus U nmpeodpa3zoBaHUsI N300paKEHUN.

I'eneparuBHo-cocTszTenbble ceTH. StyleGAN. Yemouble GAN. Pix2pix. Pix2pixHD. Hemaphoe
oOyuenue. CycleGAN, StarGAN. BepostHoctHble nuddysnsie momenn (DDPM). Vmyumienue
n3zo0paxkenuii, Inpainting.

5. Pacno3HaBaHUe CKEJIETHBIX U JHUIIEBBIX TOYEK.

PoseNet. AlphaPose. CosFace, ArcFAce, FaceNet, S3FD, RetinaFace, MTCNN. Triplet Loss,
Contrastive loss.

6. ATaku Ha ceTH.

adversarial examples, adversarial attack. L-BFGS, FGSM, DeepFool, JSMA. PGD Model poisoning.
evasion attack

7. O6pabotka BUCO.

Ontrueckuit TOTOK U ero npeackasanue. FlowNet. Moaenu ans ananuza Bujeo. 3D cBéprku u [3D.
Cunres Buseo, DeepFake.

8. O0sieruenue cerem.

Oo0peska. KpantoBanue. Pazmensiemble M OnouHble cBEPTKU.2. CBEPTOUHBIE HEHPOHHBIE CETH.
ApxuTekTypbl cerel ans knaccuukaumu. MexaHW3M BHHMaHUS. APXHUTEKTYpbl ceTed s
JEKTeKTUPOBaHMA U TpekuHra. Tpancdopmeps.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Yuebnas aAyJuTOpHA, OCHAlICHHAs NCPCOHAJIbHBIMU KOMIIBIOTECpAaMHU C JOCTYIIOM B CCTh Internet.



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
®onp auTeparypsl Kadeaps

1. ba3bl 3HaHMi HHTEIIIEKTYanbHBIX cucTeM [ Tekcr] : yuebHOe mocobue ans By3oB / T. A. I'aBpusiosa,
B. ®@. Xopomesckuii .— CII6. : [Tutep, 2000 .— 384 c.

2. Cuctembl UCKyccTBeHHOTO MHTeIDIeKTa [ Texct] : [yuel. mocobue mis By3oB] / XK.-JI. Jlopbep ; mep. ¢
¢p. nox pen. B. JI. Creantoka .— M. : Mup, 1991 .— 568 ¢

JlononHuTeNbHAS TUTEPATypa
®onp nuTeparypsl Kadeaps

1. Matemnekryansable nHGOpMarmoHHble cuctembl [ Texet]/FO. A. JTrobapckuii, -M., Hayka, 1990
2. Heitpoxommnbroteps! [Teker]. Ku. 3 : yue6. nocobue nist By3os / A. U. lanymkun .— M. : UTIPXP,
2000 .— 528 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSIICHHBII MAIIMHHOMY OOY4eHUIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCa.

3. http://www.machinelearning.ru/wiki/index.php?title.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B nporiecce camocTosTeNbHOM PabOThl 00YYarOLIHXCs TPEIIIONAraeTCs UCTIOb30BaHUE TAaKUX
MPOrpaMMHBIX CPeCTB, Kak Python, Jupyter Notebook, PyCharm.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOosATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca IpUBEAeHO MUHUMAIILHO HE00X0IUMOE BpeMsl Ui padOoThI CTy/IeHTa HaJ TEMOU.

Z[J'IH YCIICHIHOI'O OCBOCHUA ):[aHHOfI JAUCHOUIIIIMHBI CTYACHTY HeO6X0)II/IMOZ
- Hocceuarb CCMUHAPbI;

- BBIIIOJIHATD 3aaHus, 3aJlaBaCMBbIC IIPCTIOAAaBaTCIICM Ha CCMHUHAPAX;

- HanucaTrb NPOMCIKYTOUHYIO KOHTPOJIbHYIO pa60Ty IO JUCHHUIIIINHE,

- HamnucaTrb UTOTOBYHO KOHTPOJIbHYIO paﬁoTy IO JUCHUILIINHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa ynpapisromIdX 1 HHPOPMALMOHHBIX CHCTEM
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: B.A. Top6aueB, kana. ¢u3.-Mat. HayK, JOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII

[IK-2.2 YMeeT mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEIILCKOM eI TeNbHOCTH

MaTeMaTHu4eCKUI arrmapar 1 aJlrOpuTMBbI,

[IK-2.3 Nwmeer MIpaKTUYECKUN OIIBIT
COBpPEMEHHbIE .

Hay4YHO-HCCIICIOBATENILCKOW  AEATENIBHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE .

UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U
TEXHOJIOTUH

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH

Wnrepner, AHHOTHPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HUCTOYHUKAMU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJjaM{ YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MellcHHE B

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCH U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

WH(POPMAIIMOHHBIX CETSIX) XapakTepa,
MIPEICTAaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

[IK-3.3 NmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[IK-1.1 3HaeT npUHOUNBI MIOCTPOCHHUS HAYYHOH pPabOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukamuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PyCCKOM U aHIVIMHCKOM SI3bIKE

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHanbHOE COOOMIECTBO; CIIOCOOEH

MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIICIOBAHUS HA OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Mojenei
MpPOrpaMMHOTO OOECHeYeHHsT B CBA3H C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BHIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKWH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTallH MpH aHaiu3e OOBbEeKTa HAYyYHOH H
npodeccuoHaIbHON 1S TeTbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC U3YUYCHHUA AUCHUIIIAHBI «MamunHHOE 06yquI/Ie B KOMIIBFOTCPHOM 3PCHUN OGy‘IaIOH_H/II\/’ICH
JOJIKCH:

3HATh:
- OCHOBBI MAIIMHHOTO O0y4EeHHS,
- YCTpPOWCTBO TOJHOCBS3HBIX, CBEPTOYHBIX, PEKYPPEHTHBIX, T'€HEPATUBHO-COCTA3ATEIBHBIX |
CIIaiKOBBIX HEMPOHHBIX CETEH,
- ONTHMAJbHBIC APXUTEKTYPBl AJISl PELICHUs 3ajad KiIacCU(pHUKALUH, PErPEeCcCUH, NETEKTUPOBAHUS H
JPYTUX - METOJIbI OOY4eHUsI HEUPOHHBIX CEeTEH.

YMeThb:




- TIOJTL30BAThLCS OMOMMOTEKaMH T KOH(UTYpallii HEUPOHHBIX ceTeld,
- TEHEPUPOBATh MIPU3HAKY 110 UCXOIHBIM JTAHHBIM B 3a/1a4€ MAIIUHHOTO O0yUYeHHS,
- oTOuparth Hanbonee Y3PPEeKTUBHBIC IS KOHKPETHOHN 3a/1a4i apXUTEKTypy HEHPOHHOM CeTH M METOJ
oOyueHwusl.
BJIA/IETh:

- HaBBIKOM IIPOrpaMMHUPOBaHuUs Ha s3bike Python 3,
- HaBBIKOM paboThI co cpenoii Jupyter Notebook,
- oubnmoreku Keras, TensorFlow, PyTorch.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bonpocs k quddepenHnmnansHoMy 3a4€Ty B 9 cemecTpe:

1. Hamumwre ¢opMynbl, MO KOTOPHIM, COIVIACHO AaJTOPHUTMY, MAEJbTa-lPaBUiIa KOPPEKTHPYIOTCS
CHUHANTHYECKHE BECAa U HEUPOHHBIE CMEILECHUS.

2. Kakas Teopema cunraeTcs caMoi JOKa3aHHOW B MUPE TEOPEMOi?

3. laiite GOpMyIHPOBKY TEOPEMBI CXOIUMOCTH IEPCENTPOHA

4. HapucyiiTe CHTMOMAHYIO aKTHBALMOHHYIO (DYHKIMIO M HAMILIUTE €€ MaTeMaTHIECKyI0 (OpMYITy.
5. Uem curmouHas GyHKUUS aKTHUBALMU JTyulie (WU XyKe) QYHKIUN CTYIIEHbKN?

6. Hanmmmmmre dopMyiny A BBIUKCICHUS KBaJAPATUYHON ommOKu mepcentpoHa. OT KakWx BEIMYUH
OHa 3aBUCHUT?

7. [JaiiTe onpenesieHre JUHEHHO HEPA3AEIUMBbIX 3a1a4

8. OOBsSICHUTE, B YeM COCTOMT HJIEsl allTOpUTMa 0OpaTHOTO pacnpocTpaHeHus omuOKu? OTpakaer Ju
Ha3BaHUE aJITOPUTMA €ro Uaeto?

9. Kakyro pons B MeTozie 00paTHOTO pacHpOCTPaHEHHs OIIUOKH BBHIMOTHIET KOA(P(UIMEHT cKOpocTH
oOy4eHus 1?

10. CronpKko Balll IEPCENTPOH JOHKEH UMETh BXO/IOB M BBIXO0B?

Bonpocs k quddepennmupoBannomy 3auéry B 10 cemectpe:

1. OTkyna HelipoceTeBasi CUCTEMa TMONydaeT TEXHUYECKUE 3HAHWSI M B KAKOM BHJIC OHA WX XPAaHUT B
naMmsaTu?

2. Jyig 4ero HyXHO TECTHPYIOLIEE MHOXECTBO HPUMEPOB, H YEM OHO OTIMYAETCA OT OOydarolero
MHO)XECTBa IPUMEPOB?

3. B uem cocTouT 3aa4a ONTUMHU3AIMHA MOJICINPYEMOTr0 00BEKTa HIIH IIPOIlecca, U KaK OHA PEIIaeTcs ¢
MOMOILIBI0 HEHPOCETEBBIX TEXHOJIOTHIA?

4. B dyeM cOCTOMT 3ajada IPOTHO3HPOBAHMS CBOWCTB MOJACIHPYEMOTO OOBEKTa, SIBICHHS HIIH
npolrecca, ¥ Kak OHa peIaeTcs ¢ MOMOIIbI0 HEHPOCETeBBIX TEXHOIOTHIA?

5. B uem cocTouT 3a/1aua ynpaBlIeHHS MOAEIUPYEMbIM 0OBbEKTOM MIIM HPOLIECCOM, U KaK OHa PelaeTcs
C TMIOMOIIBbIO HEHPOCETEBBIX TEXHOIOTHIT?

6. B uem cocrouT 3aaa4a pacrno3zHaBanus (kiaccuukanuy) o0pa3oB, U Kak OHa PEIIaeTCs C TOMOLIBIO
HEHWPOCETEBBIX TEXHOJIOTHIA?

7. Kak Ha npaxTuke nmoadupaeTcs KOJIM4eCTBO HEHPOHOB CKPBITHIX CIIOEB MepcenTpoHa?

8. [lepeunciuTe dTanbl CO3aHUs HEHPOCETEBOI MaTeMaTHUECKOW MOJIETH MPEIMETHON 00IacTy.
9. Kak ¢opmupyercst CTpyKTypa BXOAHOTO BekTopa X , ¥ BRIXOJAHOTO Bektopa D?

10. TTepeuncnute criocoObl OPMHUPOBAHUS COIEPKUMOTO Tap BekTopoB X q—Dq.

11. Kak BeImonHseTcss poekTHpoBanue cetu? 5. B dem cocToWT 1enb oOyueHHsl CeTH, W KaK OHa
nocturaercs?

12. Ha3oBute mecThb MOpHUYrH, IO KOTOPBIM CC€Th MOXCT HC IMOA1aBaTbCsA O6y‘leHPIIO

13. HazoBuTe mpeuMymiecTBa U HeOCTaTKU HelpoHHoM cetn PanbMaHa—IIubbepa Mo cpaBHEHHUIO C
[IEPCENTPOHOM.



14. Ha3zoBuTe mpenmyliecTBa U HEAOCTATKH paJuaibHO-0a3UCHONW HEHPOHHON CEeTH MO CPaBHEHHIO C
HEPCENTPOHOM.

15. Ha3oBuTe mpeumyIecTBa U HEJOCTaTKW HEHPOHHBIX ceTei Dnbmana, Xomduinaa nu Koxonena no
CPaBHEHUIO C [IEPCENTPOHOM.

16. [aiite ompeneieHue WHBapuUaHTa W IPUBEAUTE INPUMEPbl MHBAPUAHTOB, W3BECTHBIX BaM U3
MaTEeMaTHUKH, (U3HKH.

Kputepun onennBanus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IeHKa XOopouro 6 0aIoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD NOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAaraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUISI ajbHEHUIIETO 00yUYeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OojiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.



OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX

0a30BbIX TOHSATHHA JWCIUIUIMHBI U BOOOIIEC HE WUMEET HABBIKOB PEUICHHUS THUIIOBBIX MPAKTHYECKUX
3aad.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoNeIyPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3a4€T MPOBOIUTCS C YUYETOM UTOTOB TEKYIICH yCIIEBAEMOCTH U CIIaYH 3aJIaHUH,
CaMOCTOATENIbHBIX W JPYTUX BHUIOB pPalOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHMIUIMHBL [Ipu
IIOJTOTOBKE M OTBETE pa3pellaeTcsl HUCIONb30BaTh Marepuaibl, IIOIy4EHHblE B paMKax Kypca

oOyuenus.llpu nposenenun auddepHIupoBanHOro 3auéra obyuaromemycst mnpegocrasiserca 30
MUHYT Ha MTOITOTOBKY.



