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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: ['eneparuBHBIC MOAETH
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

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

[Iporpammy coctaBui: A.1O. llupses, 3aBenyromuii kapenpoi

[Iporpamma oOcyxeHa Ha 3aceqaHny LIEHTpa MPAaKTUK U cTaxkupoBok GIIMU 12.02.2024



AHHOTANMA

Kypc "l'eneparuBHble Mojenu" TOCBSIICH W3YYSHUIO W NMPUMEHEHHIO COBPEMEHHBIX METOIOB MAIHHOTO
oOyd4eHHs, TO3BOJSIONIMX CO3/1aBaTh HOBBIC JaHHBIE, TOAOOHBIC CymiecTByromnUM. Kypc oxBarbiBaeT
TEOPETUYECKHE OCHOBHI Te€HEPATHUBHBIX MOJENeH, MPaKTUYECKHUE HABBHIKA pa0OThl C HUMH, a TaKKe HX
aKTyaJIbHbIC TPUMEHEHHSI B PA3JINYHBIX O0JIACTSIX.

1. lean u 3apa4un

eap AUCUUNIIMHBI
[To3HaKOMHTBCSI C OCHOBAMU I'€HEPATUBHBIX MOJIEIICH:

- M3yunTh pa3nuuHble THIBI T€HEPATUBHBIX MOJENEH, Takue Kak TeHepaTHUBHBIE COCTA3ATEIbHbBIC CETH
(GAN), Bapuaunonnsie aBrosHKozaeps! (VAE) 1 aBTOperpeccuBHbIe MOJEIH.

- Y3Hath 0 IMpUHIHUIIax pa6OTI:I, NpeUMyIICCTBAX U HCAOCTATKAX Ka)I(L[Oﬁ MOACIIH.

- TloHsATh, Kak TreHEepaTHBHBIC MOJIEIU HCIIONB3YIOTCS JJIsl CO3IaHWS HOBOTO KOHTEHTA, HAlpHUMeEp,
n300pakeHHi, 3ByKa, TEKCTa U BUJIEO.

PazButh IMPAKTUYCCKUE HABbIKH pa6OTLI C TCHEPATUBHBIMU MOACIISAAMU:
- Hay‘-II/ITBC}I co31aBaThb 1 O6y‘-IaTI> TCHCPATUBHBIC MOACIIN JId PA3JIMYHBIX 3aJa4.
- HOH}ITL, KaK ONITUMU3NPOBATH T€HEPATUBHBIC MOAECIN I JOCTUKCHUS JKCIIaCMbIX PE3YyJIbTATOB.

- Mcnonp3oBaTh OMOIMOTEKNM M MHCTPYMEHTHI [UIs pabOThl ¢ TeHEPAaTUBHBIMU MOJEIISIMH, TAKUMH Kak
TensorFlow, PyTorch u Keras.

O3HAaKOMHTHCS C MPUITOXKCHUSMU I'CHCPATUBHBIX MO,E[GJICI\/’IZ

- W3yunth, Kak TeHEpaTHBHBICE MOJENM WCIOJB3YIOTCS B PA3IMYHBIX OOJACTAX, TAaKHX Kak
KOMIIBIOTEPHOE 3peHue, 00paboTka eCTeCTBEHHOTO A3bIKa, CHHTE3 PEUH, CO3JaHNE MY3BIKU U T.JI.

- IloHATh BIMSAHUE I'€HEPATHUBHBIX MOJEJIEH Ha pa3jIMyHbIE OTpAciH, BKIIOYas AW3alH, pa3BlleueHUs,
MEAMLIMHY, HAyKy 1 00pa3oBaHue.

Pa3Buth KPUTHUYCCKOC MBIIIUICHUC!

- U3yunth sTHYeckne mpoOiIeMbl, CBSI3aHHBIC C MCIOIB30BAHUEM T'CHEPATHBHBIX MOJCICH, TAKHX Kak
noJIesIKa H300pakeHuil, co3nanue ry0oKuX eKOB U paclpoCcTpaHeHue JIe3nH(OpMAaIIHY.

- ITonsATH, KaK reHepaTUBHBIE MOJIEIN MOTYT UCIIOIL30BaThCsl BO OJ1aro U BO Bpe/ OOIIECTBY.

3agaum AU COMIIHHBI
Teoperudeckoe U3ydeHue:
- 3y4eHUTh OCHOBHBIE TIOHITUI U aITOPUTMbI TEHEPATUBHBIX MOJICIICH.
- AHanM3UPOBATh Pa3IMUYHbIC TUIIbI FEHEPATUBHBIX MOJENEH U UX NPUIIOKEHUH.
- 3y4eHuTh METOBI OLICHKU KayecTBa FEHEPUPYEMOI0 KOHTEHTA.

[IpakTnueckue 3aHATUA:

- Co3path 00yueHHe TeHepaTUBHBIX MOJIEIICH ¢ UCIIOIb30BaHUEM PeaIbHbIX IaHHbIX.
- ONTUMU3UPOBATH MOAEIH Ul JOCTY)KEHUS JIyUIIUX PE3y/bTaToB.

- Pa3zpaboTars npuiaokeHus, HCIOIb3YIOIINE TeHEPAaTHBHBIC MOJEIIH.

[IpoekrHas pabora:

- BBINOTHEHUTH caMOCTOSITENHLHYIO paboTy HaJl IPOEKTOM, CBSI3aHHBIM C TIPUMEHEHUEM TeHEPATHBHBIX
MOJIEIEN.

- Pa3pabotare 1 peasmzoBaTh pelieHUsS Il KOHKPETHOMW 3aJa4¥l C WCIIOJIB30BaHUEM T'€HEPATHBHBIX
MOJIeIen.

- [IpeacraBuTh pe3ynbTar MPOEKTa U €ro 00CyKICHHE.
2. llepeyens opMupyeMBbIX KOMIIETEH M

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA | NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH




OIIK-1 Criocoben npuMeHSITh
(byHIaMeHTaIbHbIC 3HAHWSL, TIOJIyYCHHBIC B

OIIK-1.1 CrnocobeH aHaM3UPOBAaTh MOCTABIICHHYIO 33/1a49Y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpoocobeH cTpouUTh MaTeMaTHUYECKHE MOZEIH,

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACUYCThI U OLICHKU
CCTCCTBCHHBIX HAYK M MCIIOJIB30BATb UX B

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

npodecCuoHaTbHON e TEIHHOCTH

OIIK-2.1 CriocobeH  NpPUMEHSTH  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) mpopecCHOHAIBHON JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1a4  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeSTeNbHOCTH, coOMoast |o0ecreueHre Uil peUIeHUs  Hay4yHbIX  337ad = B
TpeboBaHMs MH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:

- TEHEePaTHBHBIC METO/IbI MAIIMHHOTO O0YUEHHS, UCIIOIb3yEMbIC B 3a/1a4aX KOMIIBIOTEPHOTO 3PEHHSI;

- MeTOIbl OOYYEHUS, MPUMEHSIEMbIE [UIS aHAIH3a JOKYMEHTOB U M300paKeHUIA;

- OCHOBHBIC IIOAXOJBI W COBPEMEHHBIC METO/bI, NPHUMEHSEMbIC [UISi TEHEpallHd JOKYMEHTOB.
YMETh:

- paboTaTh ¢ OCHOBHBIMH 33jla4aMHu B cepe computer vision;

- QaHAJTM3UPOBATH PE3YJIBTATHI, MTOJTy4aeMbIe TIPH TPUMEHEHUH MOJICIIH;

- pean30BaTh COOCTBEHHYIO MOJICIb.
BJIQJICT!

- METOJJaMU MalIMHHOTO 00y4eHus B 3anadax CV;
- CpelICTBaMHU ISl pa3paboTKu Mojiesied I71si 0OpabOTKH TEKCTa M CI0co0aMu aHaln3a OIMIMOOK MOJIEIIH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bgenenne. 6 6 6
2 ABTOpErpecCUBHBIE MOJIETH 4 4 4
3 IToToKOBEIE MOZIETH 4 4 4
4 Monenu co CKpBITBIMU IEPEMEHHBIMU 4 4 4
5 Cxarne wuHpOpMAUMU C  TOMOIMIBIO 4 4 4
BapHaLlMOHHOI'O aBTOKOAMPOBIINKA
6 ['enepaTuBHO-COCTSI3aTENbHBIE CETH 4 4 4
7 [Tepenoc crumis 4 4 4
Nroro gacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.




4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 8 (Becennuit)

1. Benenue.

Beenenwne. Ilporpamma kxypca. OpraHu3aliMOHHBIE BOMPOCHL 3ajadd. AHaIOTOBBIA WM IUQPPOBOH
curHain, sampling u kBanToBaHue. ®Dypbe mnpeoOpa3oBaHue curHana. Teopema HaiikBucra —
[lennona - KorenpHukoBa (sampling theorem). Aliasing, anmmacunr. HWuHtepnonsmus.
[lepenuckperuzanus. Bocnpusatue usera. Penentops! B cetuyarke. L{BeroBas cienora. [IpoctpancTso
X, Y, Z. 1IseToBble IPOCTPAHCTBA. J[pyrue BETOBBIE IPOCTPAHCTBA.

2. ABTOpErpeccuBHbIE MOJEH

VYerpotictBo miaza. [eomerpudeckre mpeoOpa3oBaHUs Ha IUIOCKOCTH. AQUHHBIE MPeoOpa3OBaHUs.
[IpoextuBHbIe peodpazoBanus (Homography). OngHopoanbie koopauHATHL. JUCTOpCHS ONTHYECKUX
CHCTEM C OCEBOW cUMMeTpHuel («pblOuid m1a3», «moxymika»). [IpeodbpazoBanne Xada. J[uarpamma
Boponoro. Tpuanrynsmus [enone. Distance transform. Paccrosame Xaycaopda. Meton
3aMETarOILEN IOIOCHL.

3. IloToKOBBLIE MOZEITH

Bosmoxnsle  pmedektel  n3oOpakeHuil.  I'mctorpamma  m3oOpaxkeHus.  ['mctorpammmubie
npeobpasoBanus. bamanc Oemoro. Mopdonoruueckue omnepanuu. buHapHas Maremarndeckast
Mopdornorusi. Mopdomorus Ha cepoM. MopQOIOTHUECKUN TPaaueHT. YCKOPCHHE BBIYHUCICHHMA
Oounapaoii Mopdonorun. Menuannelii  GuwibTp. Box dunsrp. Punsrp [aycca. Berumcnenue
rpaguenta. [loBeimenune pes3koctu (unsharp mask). @unstpel. KonBomouusi  (cBeprTka).
HexonBomronust. JlekonBomonust Bunepa. [lexonBomtornust Lucy-Richardson. [lerextupoBanue
myma. Ounerpanus uryma. bunarepansasiii GUIbTp.

4. MOI[CJ'II/I CO CKPBITBIMH IICPECMCHHBIMU

Kontyps! n3o0paxenus. Pe3kue rpanunsl Ha nzodpaxkenun. [lepsas npousBoanas. Ouisrp Cobens.
Bropas mpoussomnasi. LoG (Laplacian of Gaussian). DoG (Difference of Gaussians). LoG —
nerekrop Omo6oB. I'pamumeHnt u mpousBomHas mo HampasieHuto. Punsrp ['abopa. Canny edge
detector. LSD (Line Segment Detector). Jlerexktop yrioB. [lerekrop yrnos Harris. ['eccuan. Steerable
¢unbTpel (moBopaunBatouuecs). Pexypcusnbie GuisTpsl. PekypcuBHeiid ¢punbtp [aycca.

5. Cxxarne I/IH(l)OpMaL[I/II/I C IIOMOIIBIO BaApUallMOHHOTO aBTOKOAWPOBIIUKA

CBIR (content-based image retrieval). Uto 3HaunT moxoxue uzoOpaxkeHus? OOmias cxema Moucka
m3o0paxxenuii. Perceptual hash. Perceptual hash, DCT-based hash. GIST. Mcnonp3oBanne 0coObIx
TOYEK Ul MoucKa ayOnmukaroB. 3arparsl mo nmamsaTh. [IpeacraBnenue aeckpuntopoB. BusyanbHbie
cioBa. O6parnbiii ungekc (inverted index). TF-IDF, cronm muctel. Yiydinenue cxembl 00paTHOTO
nHaekca. Hamming embedding. Weak geometrical consistency. Hamming embedding + weak
geometrical consistency. GISTIS (GIST indexing structur). INRIA Copydays dataset. CpaBHeHHe
pa3HbIX METOOB ITOUCKA TyOIMKAaTOB. YYeT reOMETPUYECKHX CBOMCTB.

6. I'eHepaTUBHO-COCTSI3aTENbHbIE CETU

Brinenenne oobexToB. Things vs. Stuff. laracersr. ImageNet. Microsoft COCO. The Pascal Visual
Object Classes (VOC). Tinylmages. CIFAR-10 u CIFAR-100. JlerektupoBanue OOBEKTOB.
Cxomnb3ssiiee okHo. buHapHbIi Kitaccudukarop ydactka n300pakeHus. JleTeKTupoBaHue MEeeX0I0B.
HOG, Histogram of Oriented Gradients. OOy4yenne nerekTopa. Busyanuzanus kinaccudpukaropa.
HerexktupoBanue nul. Aaroputm Viola Jones. AdaBoost aiist or6opa npusHakoB. O0yueHue kackana
knaccudukaropos. [loctnporeccunr. Jlpyrue cnadbie kiaccupukaropsl. PasHble pakypchl.

7. Ilepenoc ctuiis



Knaccuukanms m3obpaxkenuii, ILSVRC2012. AlexNet. NIN (Network in Network). GoogleNet.
GoogleNet, Inception module. VGG. Batch Normalization. BN-Inception. Residual cetn. ResNet.
HerextupoBanue o0bexToB. R-CNN. R-CNN, runoresst pernonoB. Fast R-CNN. Faster R-CNN.
Region Proposal Network (RPN). YOLO (You Only Look Once). SSD (Single shot detector).
Cemantuueckas cermenranus. lIpeoOpasoBanne FC cimoeB B cBeprounsie. Uosampling.
OObennHeHne BLIXO/IOB C Pa3HBIX YPOBHEH CETH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yyeOHas aynuTopHsi, 000pyI0oBaHHAs KOMIIBIOTEPOM U MYJBTUMEIUHHBIM 000PYIOBaHNE
(IpoexTop, 3ByKOBasi CUCTEMa) JUIsl JOKJIAJ0B U ITPE3CHTAIHH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

[Mporpammuposanne Ha C u C++ : [Ipaktukym [Tekct] : yue0. mocobue st By3oB / A. B. Kpsukos, 1.
B. Cyxununa, B. K. Tommun .— M. : Topsiuas munus-Tenexkom, 2000 .— 344 c.

[Mporpammuposanue Ha si3bike Cu [Teket] : yueb. mocobue ans By30B / B. B. Ilogbenbckuid, C. C.
®omuH .— 2-¢ m31., 1o — M. : @uHaHCch U cratuctuka, 2000, 2002, 2003, 2004 .— 600 c.

JomnonHutenbsHas auTeparypa

[Iporpammuposanue Ha Java [Tekct] : Kypc Jiekuuit 11st ctyneHToB By30B / H. A. Bszosuk .— M. :
Wurepuer-Yu-t1 Uadopm. TexHomorwmii, 2003 .— 592 c.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHATHAX HCIIONIB3yeTCsl KOMIIBIOTEP U MYJIBTUMEINITHOE 000py10BaHKE (TIPOEKTOP, 3BYKOBAsI
cucTeMa),

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
VYenenrHoe 0CBOGHUE JUCHUILIMHBI TPeOyeT:

- IIOCEILIEHUs CTYIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHATUH;

- KQUeCTBEHHOH CaMOCTOSTEIbHOM MOATOTOBKY K ITPAKTUUECKUM 3aHATHAM, AaKTUBHOHN pabOThl HAa HUX;
- aKTUBHOW CaMOCTOSTENBHOMN U ayJJUTOPHON PabOTHI CTY/CHTA;

- CBOEBPEMEHHOM C/1auu MpernoaBaTesIio 3aJaHni 110 ayJUTOPHBIM BUaM paloT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
LEHTp NMPaKTUK U cTaxupoBok OIIMIN

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A 1O. lllupses, 3aBexyrommii kKadempoin



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeATeNbHOCTH, coOMoast |o0ecreueHre Uil pEUIeHUs  HAay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MPOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMs HH(POPMAIMOHHON
0e30MmacHOCTH

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare u3ydeHust AUCIUTUIMHBL «] eHepaTUBHbBIC MOJIENTNY 00YYArOIIUNACS TOJKEH:

3HATb:

- FCHCpPAaTUBHbIC METOAbI MAIIMHHOTO O6y‘ICHPI§I, HCIIOJIb3YEMBIC B 3aJa4aX KOMIIbIOTCPHOI'O 3pCHUAA;
- MCTOJbI O6y‘leHI/I$I, MNPUMCHACMBIC IJId aHAJIN3a JOKYMCHTOB U H306pa)l(eHHI>i;
- OCHOBHBIC IIOAXOAbI U COBPEMCHHBIC METOIbl, NMPUMCHACMBLIC [JId TCHEpALlMU OJOKYMCHTOB.

yMeThb:
- paboTaTh ¢ OCHOBHBIMH 3ajla4aMHu B cepe computer vision;
- QaHAJTM3UPOBATH PE3YJIBTATHI, TOJy4aeMbIe TIPH TPUMEHEHUH MOJICIIH;
- pean30BaTh COOCTBEHHYIO MOJICIb.

BJIaJIeTh:

- METOJJaMU MalIMHHOTO 00y4eHus B 3amadax CV;
- CpelCTBaMH ISl pa3paboTKu Mojiesiel sl 0OpabOTKH TEKCTa M CII0cO0aMu aHan3a OMIMOOK MOJIEITH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Yto Takoe TCHCPATUBHBIC MOACIIN U B YEM 3aKJIHOYACTCA UX OCHOBHOC npe):[Ha3HaquHe?
2. Kakue MCTOAbI UCITOJIB3YIOTCA AJId CO3aHNA I'CHCPATUBHBIX MOHCHeﬁ?

3. Kakue mpuMeHEHUs MMEIOT T'eHEpaTHBHBIC MOJEIM B OOJACTH HMCKYCCTBEHHOTO HWHTEIUICKTa M
MAaIIMHHOTO O0y4eHus?

4. Kakue mpo0GiaeMbl MOTYT BO3SHMKHYTh IPU CO3AaHUM TEHEPATHBHBIX MOJENeil, U KaK UX MOXHO
peIunTh?

5.Kakr CHCPATUBHBIC MOACIIN UCTIOJIB3YIOTCA B o6pa60TI<e €CTCCTBCHHOIO S3bIKa?
6. KakoBbI OCHOBHBIC OTJIMYMS MCXKAY JUCKPUMHUHATHUBHBIMU U TCHCPATUBHBIMU MO,I[GJ'ISIMI/I?

7. Kak reHepaTHBHbIE MOAEIH MOTYT OBITh TPHMEHEHBI B OOJIACTH KOMITBIOTEPHOTO 3pEHHS M
00paboTKN N300paKeHUI?

8. Kakue cymiecTByIOT METO/IbI OLIEHKH Ka4ecTBa T€HEPATUBHBIX MOJieei?
9. Kakue npenmyiiecTBa v HEIOCTATKU CYIIECTBYIOIINX T€HEPATUBHBIX MOIETIei?

10. B kakux o0nacTax HayKH ¥ TEXHUKH T€HEPaTUBHBIC MOJICIIM MOTYT ObITh Haunbomnee 3¢ddexTnBHO
MPUMEHEHBI?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst




1.Peanuzanust aBTOperpecCUOHHON MOIETTH

2.Peanu3anyst 1IOTOKOBOW MOJENU

3.Peanu3anus BapHallmoOHHOTO aBTOKOIMPOBIITHKA

4.Peanuzanysi reHEpaTUBHO-COCTA3ATEIHHON CETH

5.Peammzanius DCGAN, CycleGAN, WassershteinGAN

6. 3ajaya reHepanuy U300paKeHUH

7. 3amada mepeHoca CTUIs

8. O0bsicante npuHIHIl pabotsl VAE. UTo Takoe KOAMPOBIIUK U JEKOAUPOBIIHK?
9. KakoBbI npeumy1iecTBa U HeIOCTATKU KaXKI0TO TUIIa MOJIEH?

10. Kak orieHUTH KauecTBO reHeprupyeMoro koHTeHta? (MeTpuku)

11. Kak pa6oratot aproperpeccunbie mojienu? (IIpumepsi: GPT, BERT)

Kpurepun onennBanus

Onenka "Ommmyno" (10) - mHOTHOCTEIO W BOBpEeMs pELIEHBl Bce 3afadn  0e3  OmHMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 337134, PeaTn30BaHbl ONTUMAIIbHbIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €JMHOM YJ00OUHTAEMOM CTHJIE.

Onenka "Otamuno" (9) - mNONHOCTBIO M BOBpPEMsl pELICHbl BCcEe 3a7aud  0e3  OIIMOOK.
ITponemMoHCTpHUPOBAH I'PAMOTHBIN MOAXOA K PEIICHHIO 337134, peaJn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.

Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMsS pEIICHBI Bce 3ada4d  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIH MOIXO/ K PELICHUIO 3a/1ad.

Onenka "Xopomro" (7) - MOMHOCTEIO PENICHEI BCe 3a7a4u. J{omyIeHpl HeCymeCTBEeHHBIE OIITHOKH.

Onenka "Xopomo" (6) -NOTHOCTBIO PEeIIeHO OOJIBIIMHCTBO 3a1a4. B HEKOTOPBIX 3aa4ax AOMYLICHBI U
HE UCIIPABJICHbI OUIMOKH, TMOO HEKOTOPBIE 33/1a4H PEIICHbI YaCTUYHO.

Onenka "Xopomo" (5) - MOTHOCTBIO PEIIEHO JIBE TPETH 3aJiad. B HEKOTOPBIX 3a7a4ax JAOMYIICHBI U HE
UCIPaBJICHbI OMNOKH, THO0 HEKOTOPBIE 3aa4H PEIICHBI YACTHYHO.

Onenka "YnosnerBoputenbHO" (4) - MOTHOCTBIO PENICHO OoJiee TOJOBHHBI 3a1a4. B oCTanbHBIX
3ajiauax JOMYIICHBI U HE HCIIPABIICHB ONIMOKH, THOO0 HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnoBineTBopuTenbHO" (3) - MOTHOCTHIO PelieHo Ooliee MOJIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1au.
Onenka "HeynosnerBopurtensHo" (1) - HE pelieHO HU OHOMU 3a/1auu.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHnpoBaHHBI 3a4eT MOXXET MPOBOIUTHCS IO HMTOraM TEKYyLIEH YCIIEBaeMOCTH M ClauH
3aJaHuil M APYTHX BUJIOB PadOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI W (WIH) IIyTeM
OpraHU3alyuy CIEIHATBFHOTO OIPOCca, IPOBOJUMOTO B YCTHOU M (WJIM) MUCHMEHHOH (opMe.

I[Tpu npoBeeHnu ycTHOTO AU(depeHInpoBaHHOrO 3aueTa o0yJaromemycs npegocrasisercs 30 MUHYT
Ha oAroToBKY. Orpoc 00ydaromerocsi He J0JHKEH MPEBbIIIaTh OHOTO aCTPOHOMUYECKOTO Yaca.

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl JIMCIUILIHHBL, @ TaKXKe CIPAaBOYHOH JINTEPATYpOil, KOHCIEKTaMH JICKIUI WU APYTHMHU
MarepHataMH.



