HPAKTUYECKAS PABOTA Nel0
Knaccupuxkanus uzodpakeHuid M1 pacno3HaBaHue 00beKTOB

eanb padoTbi

OCBOUTH METOBI U HUHCTPYMEHTHI 110 TeME «KiIaccu(puKaus n300paKeHU U pacro3HaBaHUE
O00BEKTOB» HAa YPOBHE CAMOCTOSITEILHOI'O MAarucTepCKOro HMCCIEI0BaHMSA; MOJIyYUTh U3MEPUMBIH
pe3yJbTaT U UCHOJIb30BaTh €0 JJIs OCIEA0BATEIBHOIO PA3BUTUS HHANBUAYAIBHOIO CEMECTPOBOTO
IIPOEKTA.

KpaTkue TeopeTnyeckue cBegeHHsA

KomnbroTepHoe 3peHue pemaer 3ajadd Kiaccu(UKaluu, AETeKUUd U cerMeHTauuu. [Ipu
HeOonbIMX Habopax JaHHBIX yacTo 3ddekrusen transfer learning. Ocoboe BHUMaHUE yAEISIETCS
KOPPEKTHOMY pPa30MEeHMIO M300pa’keHHM, 4TOOBl MOYTH OJMHAKOBBIE SK3EMIUIAPBI HE IOINAJAJIH
OJTHOBPEMEHHO B 00yUeHHE U TECT.

CB#3b € NpeablAYIIUMH PAKTHYECKUMHU padoTamu

B II3 Nel0 HeoO6x0onuMoO MCNOIB30BaTh PE3yJIbTAThl MPEABIAYIUX 3TAllOB UHIMBUIYAJIBLHOTO
npoekta. MccnenoBanue npuMEeHMMOCTH KOMITBIOTEPHOTO 3peHus K IpoekTy. He 3amensiite panee
MOJITOTOBJICHHBIE JaHHBIE WJIM MOCTAaHOBKY 3a1auu 0e3 00OCHOBaHUS; M3MEHEHUs (pUKcUpyHTe B
oTyére.

MeToanueckue yKazaHust

PaGora BBIMONHSAETCS MarucTpPaHTOM CaMOCTOSTENbHO. Bce pemeHus JOoKHBI OBITh
00OCHOBAHBI: HEIOCTATOYHO IOJIyYUTh IPOTPAMMHBINA pe3ysbTaT, HEOOXOAUMO OOBSICHUTH BbIOOP
JAHHBIX, METO/1a, METPUK U HHTEPIIPETUPOBATH I1I0Jy4YECHHBIE PE3YJILTATHI.

Kon nomkeHn ObITh BOCIPOM3BOIMMBIM: (ukcupyiite random_state/seed Tam, rme 310
OPUMEHUMO, ToanuchiBaiite odtanbl  NOtebook wu  He ynansiite pe3ynbTaThl  KITHOYEBBIX
JKCIIepUMEHTOB. Mcnonb3yiTe TOJIBKO JaHHbIE, KOTOPhIE pa3peuieHo 00pabaTbiBaTh B BHIOpPAHHOM
cpene.

[TpakTrueckas paboTa SIBISETCS YaCThIO CKBO3HOTO MHAMBHIYAIbHOTO CEMECTPOBOTO IMPOEKTA.
PesynbraThl npeapiymux paboT MOBTOPHO HE CO3JAOTCS, @ UCIIONB3YIOTCS KaK BXOJ JJISl TEKYIIETO
stana. Ecian meTos Texyiieit Hefenn 00beKTHBHO HE COOTBETCTBYET MPEAMETHOM 3a/jaue, MarucTpaHT
BBINOJIHAET HEOOJBIION CBSA3aHHBIA DSKCIEPUMEHT M OTIEIBHO OOOCHOBBIBAET, MOYEMY 3TOT
KOMIIOHEHT HE CJeAyeT BKIIF0YaTh B UTOTOBYIO apXUTEKTYpY.

PexomentyeMblii MOpsAI0K BBIMOTHEHHS: 1) cOpMyYIMPOBATH UCCIIEOBATEILCKUN BOIPOC; 2)
MOATOTOBUTH BXOJHBIE JJaHHBIE; 3) peaan3oBaTh 0a30BbI BapuaHT; 4) MPOBECTU KOHTPOIUPYEMBIi
HKCHEPUMEHT; 5) CPaBHUTH PE3YNbTaThl; 6) MHTEPIPETHUPOBATH OMIMOKH; 7) 3aUKCHUPOBATH BKIIA]
TeKyIIel paboThl B CEMECTPOBBIN MPOEKT.

3ananus

3ananue 1. Beibepute HeOOMBIIYIO 331a4y KiIacCUpUKALIMY H300paKeHUI WK pacTiO3HABAHUS
00BEKTOB, CBSI3aHHYIO C TEMAaTUKOM MpoekTa 1100 NHPOPMAIIMOHHOMN 0€30M1aCHOCTHIO.

3aganue 2. [loaroToBbTe CTPYKTYpPY JAaHHBIX U BBIMOJHUTE 0a30BYI0 BU3YAJIbHYIO IPOBEPKY
KJIaCCOB.

3aganue 3. Ucnons3yiite transfer learning mwin xomnaktayro CNN; o6ocHyiiTe BEIOOD.

3amanne 4. OnieHuTe MOJIENb HAa OTJIOKEHHBIX JAHHBIX U MTPOAHATIM3UPYHTE OMIUOKH.

3ananue 5. Ecau CV He 0THOCHUTCS K BallleMy NMPOEKTY, CHOPMYIHPYHTE apryMEHTUPOBaHHBIH
BBIBOJ] O HEIPUMEHUMOCTH U BBIIOJIHUTE CAMOCTOSATENIbHBI MUHHU-KEHC.

MuHuMaJIbHBINA IPOrPaAMMHBINA IpUMep



from tensorflow import keras

base = keras.applications.MobileNetV2(
include_top=False, weights="imagenet",
input_shape=(224,224,3), pooling="avg")

base.trainable = False

model = keras.Sequential([
base,
keras.layers.Dropout(0.2),
keras.layers.Dense(num_classes, activation="softmax")

D

[Ipumep mnpenHa3HaueH TOJBKO JUId JEMOHCTpAlMM MpUHLIMINA. MarucTpant JOJKeH
a/IalITHPOBATh KOJ K COOCTBEHHOW 3a/ade, JaHHBIM M CTPYKTYpE MPOEKTa; MPOCTOE KOMHPOBAHUE
IIpUMEpa HE CYMTAETCS BBIIIOJIHEHUEM UHIAWBHIYaJIbHOIO 3a/1aHUs.

IIpuMep BbINOJIHEHUSA

Knaccupukanusi CKpUHIIOTOB GUIIHHIOBBIX U JIETHTHMHBIX CTPAHMII

MoxHo wncnoab3oBath npemodyuennyro MobileNetV2 kax feature extractor u meGoubIoi
knaccudukannonnsiii head. Henb3s genath BIBO TOJIBKO MO HECKOIBKUM H300pakeHusm. Ciemyer
pa3ieNiuTh JaHHbIC, WCKIIOYUTh TIOYTH OJMHAKOBBIC CKPUHINOTBI MExay train/test wu
MIPOAHATU3UPOBATH OIIMOKH.

JuiemeHT aHaau3a | [lpumep ¢pukcaumu pesyabrara

Vka3arh HaOOp JaHHbBIX, pazOueHue, Seed W HUCMOJb3yeMble
Ucxonueie ycnoBus

MIPU3HAKH.
Meron Yka3aTtb MOJIETB/PEKUM U KITIOUEBBIE TAPAMETPBHI.

[IpuBecTn wu3MepUMbIE METPUKH WM (HOpMaTM30BaHHBIE
Pesynbrar

KPUTEPHH.

OOBSCHUTD, TIOYEMY pEe3yJbTaT TOJYYEH W KaKue OIIMOKHU
Nurepnperanus

0OHapYKEHBI.

OO6ocHOBaTh, BKJIIOYAETCS JIM KOMIIOHEHT B HWTOTOBBII
Pemenue

IIPOTOTHII.

NuauBuayaabHoe 3a1aHue 110 CEMeCTPOBOMY IIPOEKTY

HccnenoBanne npuMEHNIMOCTH KOMIIBIOTEPHOI0 3PEHHUs K IPOEKTY

1. BeIMoMHUTE TEKYIIUI STl UCKIIOYUTENFHO HA TEME COOCTBEHHOTO TPOEKTA.

2. Jlo6aBbT€ MHUHHUMYM OJIHO CaMOCTOSITE€IbHOE pELICHHE, KOTOPOro HET B NMPHUBEAEHHOM
IIpUMepe.

3. 3aduxcupyiiTe MUHMUMYM OJUH albTEpPHAaTUBHbIM BapuaHT M OOBSACHHUTE, MOYEMY OH
MIPUHAT WIN OTKIOHEH.

4. Coxpanure apredakt Tekymero srtama: Notebook, Tabmuity, Mozenb, MPOMIT, CXeMy
workflow i MaTpHily pUCKOB — B 3aBHCUMOCTH OT T€MbI paOOTHI.

5. B koHme pazmena HanmumuTe 5—8 MPENIOKEHMA O TOM, Kak pe3ynbTaTr Tekymen [13
M3MEHMII WIN YTOYHUII ApXUTEKTYPY UHAUBUAYAIbHON CUCTEMBI.

TpeGoBanus K oT4ETY
OTuéT NOoKEeH cozepikaTh: TEMY M Lellb; KPAaTKOE TEOPETUYECKOe O0OOCHOBAaHUE; ONMHMCAHHUE
HUCXOAHBIX OAHHBIX; XOJ BBIIIOJIHCHUA 3allaHI/H>'I; KIIFOYCBBIC q)pal"MeHTI:I KOoa M PpE3yJIbTaThl HUX



BBITOJIHEHUS; TaOIUIBI/TpaduKu P HEOOXOIMMOCTH; aHAJIN3 OUIMOOK; MHIUBUAYAIbHBINA pa3en
CEMECTPOBOTO TPOEKTa; BBIBOJ. PekomeHmyeMbiii 00bEM — 5-8 cTpaHuil 0€3 HMCKYCCTBEHHOTO
yBEeIUYEHUS 00bEMa CKPUHILIOTAMHU.

K 3ammre wMarucTpaHT MJOMKEH YyMETh OOBSCHHTH KaXIYI0 CYIIECTBEHHYIO CTpPOKY
COOCTBEHHOT'0 KOJa, MPOMCXOXACHUE JaHHBIX, MPUYMHBI BHIOOpA METOJA M CMBICI IOJyYEHHBIX
MeTpuK. HeBocrpou3BOAMMBIA pe3yibTaT 0e3 OOBSCHEHHS HE CUUTACTCS 3aBEPIIEHHBIM
HKCIIEPUMEHTOM.

PesynbTaT npakTu4eckoii padorsl

[Tocne BemosHenus 113 NelO) marucTpanT mpenctaBiisieT OTYET U OOHOBIEHHBIM apredakT
WHAUBUIYAIbHOTO TMpoeKkTa. PesymbraT Tekymieil paOoTbl JOKEeH OBITh TMPUTOAEH UL
HCII0JIB30BAaHUS HA CIEAYIOIIEM 3Tale Kypcea.

KonTpoabHble BOIPOChI

KakoBa ocHOBHasI HccienoBaTeNNbCKas 3a1ada IpakTuaeckoi padotet Nel10?

Kakue vcxonHble JaHHBIE U IPEIIOI0KEHUS UCTIOIb3YIOTCS B pabote?

[Touemy BBIOpaHHBIN METOJI COOTBETCTBYET MOCTABICHHOH 3a/1a4e?

Kakue anpTepHaTUBHBIE METO/ABI MOXKHO OBLJIO OB HCIIOJIB30BATH?

Kakue MeTpuky nnm KpuTepuu Mo3BOJISIOT OLEHUTH PE3yJIbTatT?

Kakue ucTouHuKY OMIMOOK MIIM CMEIIEHUS BO3MOYKHBI?

Kak obecnieunTsh BOCIIPOU3BOJUMOCTD SKCIIEpUMEHTA?

Kakue pucku nnpopManinoHHON 6€30MacHOCTH HEOOXOIUMO YUUTHIBATH?

Kak pesynbraTel JaHHOW pabOThl HCHOJB3YIOTCA B HHIWBUAYAIBHOM CEMECTPOBOM

©COoNO~WNE

npoekTe?
10. Kakoii ciaeayromnuii SKCIepUMEHT JIOTUYHO BBIMIOTHHATD IS YIIYYIIEHUS pe3ybTara?

Cnucox MCTOYHNKOB

1. beccmeptnsiii U. A., ABmromuna A. E., Kyraesckux A. B., Koponesa 1O. A., Pymenko H. T'.
CucTeMbl HCKyCCTBEHHOT'O MHTEIJIEKTa: MeToanyeckoe nocobue. — Cankt-IletepOypr: YHuBepcuter
NTMO, 2024. — 281 c.

2. Cocuuno A. U. Atrnac MCKYyCCTBEHHOTO MHTEIJIEKTa JUId OM3HEca M BIIACTH: ydeOHOe
nocobue. — Cankt-IlerepOypr: Yuusepcurer UTMO, 2022. — 98 c.

3. Cupopkuna U. I'. CucteMbl UCKYCCTBEHHOTO MHTEIUIEKTa: y4yeOHoe mocobue. — MockBa:
KHOPVYC, 2018. - 248 c.

4. bananoB A. H. MckyccTBeHHbIM MHTEIEKT. [loHMMaHNue, MPUMEHEHHE U NMEPCIEKTUBBI:
yueOHuK /i By30B. — Cankt-IlerepOypr: Jlanp, 2024. — 312 c.

5. Kanuaun M. O., Kpynasimes B. M. OcHOBBI HCKYCCTBEHHOTO MHTEIIEKTA. bezonacHOCTh
HMCKYCCTBEHHOTO MHTEJUIEKTA: yueOHoe mocooue. — Cankr-IleTepOypr, 2024. — 220 c.

6. AugpessnoB H. B., Esnokumosa T. C., IlaBnoB A. 1. [u ap.]. MeToabl UCKYyCCTBEHHOTO
HMHTeJUIeKTa: yaeOHoe nocobue. — Kazans: KHUTY-KAU, 2024. — 392 c.



