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1 CTPYKTYPA JUCHUIIJIMHBI
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2 AHHOTAIIUA AMCHUITJINHBI

«ABTOMATU3UPOBAHHBIN AHAJIN3 U30BPAKEHUM (AUTOMATED
ANALYSIS OF IMAGES)»

JlciumiiHa MOCBAIIEHA N3YYCHUIO BOIIPOCOB, CBSI3aHHBIX C OCYIIECTBIICHH-
eM aHan3a U 00paboTKU M300pakeHnil. PaccMarpuBaroTcst 3ajau aBTOMAaTU3UPO-
BAHHOTO aHAJIN3a U 00Pa0OTKH IUPPOBBIX PACTPOBBIX U300PAKEHUN, METOBI U CPE/I-
CTBa UX pelIeHUs. AKIIEHT CAEJIaH Ha 0COOEHHOCTH pabOThI C U300pAKEHUSIMU MEIH-
KO-OMOJIOTUYECKUX OOBEKTOB. 3aTparuBaroOTCsi BOMPOCH POPMUPOBAHUS MEIUIIIH-
CKUX M300paKeHUH, yIeIseTCsl BHUMaHUE OIPOCAM 3pUTEIBHOIO BOCHPUATHS N300-
pakeHuil Ha MOHUTOpax. PaccmarpuBaroTcs 3eMeHTapHbIE METO/IbI aHAIN3a U 00-
paboTKK M300pakKeHU, a Takke TPOOIEMBbI CKATHS U OIIEHKH KauecTBa M300paxke-
Huil. [lodyueHHbIE TEOpEeTUYECKHE 3HAHUS TIOJKPEIUISIFOTCS IPAKTHYECKUM OCBOE-
HUEM METOJIOB aBTOMAaTU3HPOBAHHOIO aHAJIM3a U300pakKeHH Ha 1ad0paTopHBIX 3a-

HATHAX.

SUBJECT SUMMARY

«AUTOMATED ANALYSIS OF IMAGES»

The discipline is devoted to study of the images analysis and processing prob-
lems. The problems of automated analysis and digital images processing, methods
and software are discussed. The accent is focused at the analysis and processing of
biomedical images. The issue of images forming by using of different converters
and optical systems are studied. The attention is focused at the image transforma-
tion and processing at the visual system. The problem of development of automated
images analysis is discussed. Received theoretical knowledge is reinforced by the

implementation of the automated images analysis methods at the laboratory lessons.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Llenp MUCIUIIIMHBI -U3yYeHHE 0COOCHHOCTEH TEXHOJIOTUH PabOThI ¢ U300pake-
HUSIMHM, OCBOCHHE YMEHUN U HaBBIKOB MPUMEHEHHUS OCHOBHBIX METOJIOB aHaIu3a U
00paboTKu M300pakeHU B MPUMEHEHUU K N300paKEHUSIM OMOJIOTUYECKUX, IKOJIO-

THYCCKHUX U MCIUIIMHCKUX OOBEKTOB.

2. 3a1a4u JUCUUILINHBI:

N3ydenre ocoOeHHOCTENM TEXHOIOTUU PabOThI ¢ H300pAKEHUSIMU, (POPMUPYEMBIMU
CIOXHBIMU (pu3znueckuMu nosisiMu. OCBOCHHE CITOCOOOB MPAKTUUECKON peain3aluu
OCHOBHBIX MPOILIEAYP MPEABAPUTEIIHLHON 00pabOTKN M300pakeHU OMOTOTMYECKUX,
AKOJIOTMUECKUX U MEAUIIUHCKUX OOBEKTOB.

®dopmupoBaHue YMEHUI POpMyIUpOBaTh MPOOIEMBI, 111, 3a/1a4l aHalu3a U 00pa-
OO0TKM M300pa)KEHUI1; HABBIKOB MPUMEHSTH MOJTYUYEHHBIC 3HAHMS B 00JIACTH pa3pa-
OOTKH aBTOMaTHYECKUX U MHTEPAKTUBHBIX CUCTEM aHaAJIM3a N300paKeHUN OMOIOTH-
YECKUX, IKOJIOTMUECKUX U MEIUIIMHCKUX OObEKTOB.

OcBoeHME HABBIKOB BIIAJICHUS aBTOMAaTHU3UPOBAHHBIMU METOJIaMU aHalik3a U o0pa-

OOTKH OMOJIOTHUYECKUX, SKOJIOTHYECKUX U MEIUITMHCKUX U300paKEHUM.

3. 3HaHMe OCHOBHBIX METOJIOB aHajIu3a U 00pabOoTKH U(POBBIX M300paKEHUI U
0COOEHHOCTEN UX MPUMEHEHUS K OMOJIOTMYECKUM, SKOJIOTHYECKUM 1 METULIUHCKUM

U300paKCHHSIM.

4. Ymenus popMyarupoBarh IpoOIeMbl, 1IETH 1 3a/1a4U aHaJIu3a 1 00paboTKu n300pa-
YKEHUM, MPUMEHSATh OCHOBHBIE METO/IbI aHAJIN3a U 00padOTKH MU(POBHIX N300paxKe-
HUI K OMOJIOTHYECKUM, SKOJIOTHICCKUM H METUITMHCKUM U300paKeHHSIM, CO3/1aBaTh

MPOCTHIE CUCTEMBI aHaIK3a U 00padOTKH ITU(POBBIX U300pAKEHUIA.

5. HaBbIkM Bi1aJIeHUs] aBTOMaTU3UPOBAHHBIMU METOJIJaMU aHaJKu3a U 00pabOTKH OHO-

JOTNYCCKHUX, DKOJOIMYCCKUX U MCOANTTMHCKHNX H306pa)K€HHfI.
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3.2 Mecrto nucuuminebl B ctpykrype OITOII

I[I/ICI_II/IHJ'II/IHEI HN3y4acTCA Ha OCHOBC PaHCC OCBOCHHBIX JUCIHUITIINH y‘l€6HOFO IJ1aHa:

1. «MeTompl KOMIIBIOTEPHOU 00PAOOTKHU U aHATTH3a METUKO-OUOIOTHIECKIX JaHHBIX

(Methods of Computer Processing and Analysis of Medical and Biological Data)»
1 00eCIeunBaeT N3YYCHHE MOCIISAYIONUX TUCITUTUINH:
1. «buorexunueckue cuctemol ¥ TexHosnoruu (Biotechnical Systems and Technologies)»

2. «ndopmManinoHHbIe CUCTEMBI B METUIIMHCKOM peabmnutanuu (Information Systems

in Rehabilitation)»

3. « MeXauCIUIITMHAPHBIA TPOEKT ~"Pa3paboTka CUCTEMBI peaOuIuTaIuy npu QyHK-
MOHAIBHBIX HapyeHusx opranuszma’ (Interdisciplinary Project "Rehabilitation Systems

Development at Functional Violations of an Organism”)»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
CIIK-21 Crnioco0eH K MOCTPOEHUI0 OMOTEXHUYECKUX CUCTEM ITPOTE3UPOBAHUS U pea-

OuIMTAIMK U BEIOOPY METOJa UX MOJEIUPOBaHUS, pa3paboTKe HOBOTO WIIH
BI)I60py HU3BCCTHOI'O ajirOpuTMa pCUICHUA 3a1a4n

CIIK-21.1 Onpeoensiem nabop napamempos, ¢ y4émom Komopuvix O0AHCHO OblmMb NPO-
8€0eHO NOCMpoeHUue OUOMEXHUYECKUX CUCIeM NPOme3upo8aHus u peaou-
JUMAayu, U nPOSOOUM Ux papabomy Ha OCHO8e AHAIU3A PUULECKUX NPO-
yeccos u AGNeHUll

CIIK-21.2 IIposooum xomnvromeproe mMooenuposanue OUOMEXHUYECKUX CUCmeM npo-
Me3uUposanus u peadburumayuy U aHAIU3upyem noayyeHHvle pe3yibmamol




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n a4 a4 a4 au
1 BBenenne 1 1
2 | Ilonarue nzo0OpaxeHus 1 3
3 | OcobGeHHOCTH H300pAKEHUI METUKO-OUOIOTUYECKUX 00b- 4 6
€KTOB
4 | OOt MoJaXo/ K aHamu3y U 00paboTKe N300paKeHU 4 0 6
5 | Ananu3 uzo0pakeHuin 10 16 26
6 | O6paboTka n300pakeHui 10 16 26
7 | MeTozasl cxxaTHsi H300paKeHU I 2 1 5
8 OreHka KauecTBa U300pasKeHUS 1 1 2
9 | 3akmoueHHe 1 1 0
Hroro, au 34 34 1 75
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO01mast TpyI0eMKOCTh OCBOSHHUS, a4/3¢ 144/4
4.1.2 Copepxanue
Ne HaumeHnoBaHue TeMbl Conep:xanne
n/n JUCHHUILIHHBI
1 | Benenue [Ipenmer aucuuruebl U ee 3agaun. CTpykTypa u coaep-
YKaHWE JUCUUIUINHBI, CBS3b C JAPYTUMH JUCITUTUTHHAMH
ydeOHoro 1iaHa. [lepeueHs TUCIUTIIIMH U pa3/eNioB, 3Ha-
HUE KOTOPBIX HEOOXOAMMO JJIsi U3yYeHHUsS] aBTOMaTH3UPO-
BaHHOTO aHaNu3a u3o0paxkeHuii. Kparkas crpaska o pas-
BUTHU aBTOMATU3UPOBAHHOTO aHAIHM3a H300PAKEHHIM.
2 | IlonsTne nzobpakeHus Omnpenenenust moHATus «u3odpaxenue». Crnocodsl Ghop-
MHUpOBaHUST H300pakeHuid. Moaenu u3obpaxenus. Oc-
HOBHBIEC XapaKTEPUCTHKHU ITU(DPOBBIX U300pAKEHUH.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

OcobenHocTH U300pakeHH Me-
JINKO-OMOJIOrMYECKUX 00BEKTOB

N300pakeHns: MEAUKO-OMOIOTHYECKUX OOBEKTOB, UX 0CO-
O6enHoctu. Mcropusi pa3BUTHS MEAMLIMHCKON BU3yaiH-
3auuu. Knaccuduxanus nzobpaxeHnii MeauKo-Onoaoru-
yeckux o0bekToB. DopMupoBaHue M300pakeHUIl Menu-
KO-OMojoruuecknx o0beKkToB. buorexHunyeckas cucrema
MEIUIMHCKON BU3yanu3auuu. MckaxkeHus, BO3HUKaIOIIKe
Ha M300paXeHMSIX MEIUKO-OMOIOTHYeCKHMX OOBEKTOB B
npoliecce UX ModydeHus u HaOmoneHus. Haznauenue n
poJIb omeparopa B CMCTeMax aHalln3a U 00pabOTKU Meu-
UHCKHUX M300paxeHnil. OcoOOEHHOCTH BOCIIPUATHUS 3pH-
TEJBHBIX 00Pa30B YEIIOBEKOM-0IIepaTopoM. Poitb 3putens-
HOM cucTeMbl HaONOAATeNsl MpU PELIESHUH 3a7ad aHaJu-
3a u300pakeHni. YacTOTHO-KOHTpACTHAsI YyBCTBHUTEIb-
HOCTB 3peHusi. OCOOEHHOCTH TUArHOCTUKU IO MEIUITUH-
CKUM H300pak€HUsIM, INPEJICTaBICHHBIM Ha JUCILICSX.
Ponb cuctem ananuza 1 00pabOTKHM MEIUIIMHCKUX H300-
paxenui. [Ipumepsl.

OOmuit moaXo/ K aHAIHU3y U 00-
paboTke U300pakeHHH

OOmuit moaXoa K aHanmu3y W 00paboTKe M300pasKeHUIA.
OcHoBHbIE 3Tamnbl aHanu3a U 00paboTKU M300pakeHui,
MPU3HAKK M300paKEHU UX U METOHBI TpaHChopmariuu.
B3anMocBs3b ananuza u 00paboTku n3o0pakeHuid. B3au-
MOCBSI3b METOJIOB 00pabOTKHU € XapaKTepUCTUKAMU H300-
paxkenuit. [IpuHIMT cortacoBaHust HHPOPMALIMOHHBIX TI0-
ToKOB. OCOOEHHOCTH aHaNN3a 1 00pabOTKU U300pakeHHH
MEIUKO-OMOIOTHYECKUX 00OBEKTOB.

Ananus uzo0pakeHuit

[TpoGnemsl, 1ienu U 3aa4u aHanu3a u3oopakenuii. Dop-
MaJIn3alus XapakTepUCTUK U MapaMeTPOB M300pakeHU.
Mertopl U TEXHHKAa OLEHKH XapaKTePUCTHK H300paxe-
HUsl. Beienenne npu3HakoB M300pakeHus, UX Ki1accu(u-
Karus npusHakoB. [IpencraBinenue n3o0paxeHuit B Mpo-
CTpaHCTBE MpHU3HAKOB. MH(OpMaTUBHBIC IPU3HAKU U300-
pakeHHI MeINKO-OMoornueckux oovekToB. Kiaccudu-
Kaiusi U300paKeHUl MeIUKO-OUOIOTHYECKUX OOBEKTOB
Ha OCHOBE aHaJIn3a MH(POPMATUBHBIX MTpu3HaKoB. [Ipu3Ha-
KM M300pa’keHuil, NOJIy4YeHHbIE B IPOCTPAHCTBEHHOM 00-
nactu. ['eoMerpuueckue MeTpu4ecKkue npu3Haku. ['eomer-
pHUYECKHUE TOMOJOTUYECKUE MTPU3HAKU. Belaenenue kpacs
Ha n300paxxeHHH. CTPYKTypHBIE (BEpOSTHOCTHBIE) MPH-
3Haku. [ucrorpamma. Texctypel. CermenTtanus u3zo0Opa-
KEHUH TI0 METPUYECKUM, TOIOJI TOIOJOTUYECKUM U TEK-
CTypHBIM npu3HaKaMm. [Ipu3Haku n300paskeHui, MOIyyeH-
Hble B 4YacTOTHOM oOmactu. CreKTpajbHbIE MPU3HAKH.
Crnektp ®@ypse. [Ipolnembl aBTOMaTH3aMK aHAIU3aU300-
paxkeHui. MHTepakTUBHBIE METOIBI aHAJIM3a M300paxe-
HUM.




No HaumMmeHnoBaHnue TeMbl
n/n JUCHHILIMHEI

Conepxanue

6 | O6paboTka n300pakeHu

[TpobGnemsbl, nean u 3amaud 0OpabOTKM HM300paKEHUI.
MeTonbl U TEXHHKA pelie-Hus 3a1ad oOpaboTKU H300-
paxenuit. OcobeHHocTH 00pabOTKKU U300pAKEHUN MeU-
KO-OMOJIOTHYECKUX 00BbEKTOB. MeTonbl 00paboTKu M300-
pakeHUH B MPOCTPAHCTBEHHOHN oOnactu. Macmtabupo-
BaHME wH300pakeHWil. PaHroBbie MeTonwl. Pa3zHOCTHBIE
MeTonbl. Meroapl pacTsbkeHus. MeToibl THCTOrpamMM-
HBIX NpeoOpa3oBanuil. Packpammsanue. [IpocTpancTBeH-
Has unbTparys. Metoabl 00paboTKH H300paskeHUH B ya-
cToTHOM obOmactu. YactotHas Quusrpauus. [Iporpamm-
HbIC W allapaTHbIe CPEJCTBA peaju3alMd METOIOB 00-
paboTKH W300pakeHUH MEIMKO-OMOIOTUIECKUX OOBEK-
TOB. ABTOMaTH3alMsl 00pabOTKN M300paKEeHUI: BOZMOX-
HOCTH M OrpaHuyeHusl. IHTepakTUBHbIE METO/IbI 00paboT-
KM U300pakKeHHI.

7 | Metonp! cxxarus n300paskeHui

Mertozpl cxxatusi (komnpeccun) uoopaxenuil. Cxarue ¢
NoTepsMU U 0e3 motepb: 0030p MeTonoB. OCHOBHBIE Ta-
pameTpbl anroputMoB cxkatus. Anroputm cxarus JPEG.
Oco0eHHOCTH TPUMEHEHUS CKATUS K MEUIIMHCKUM H300-
paKEHUSIM.

8 | Onenka kayecTBa H300paKESHUS

OneHka kauecTBa 300paxeHus. Poib 1 MecTo OIIeHKH Ka-
yecTBa N300paXEHUH B CHCTEMax MX aHaiu3a U 00paboT-
k. OCOOCHHOCTH OLIEHKH KauecTBa M300paKeHUH Meau-
Ko-Onosnoruueckux oobekroB. Knaccugukanuus kpurepu-
eB KauecTBa n3oopaxenuil. CyObeKTHUBHbBIE KpUTepuu. Bu-
3yalbHbIi KpuTepuil. OObeKTUBHBIE KpUTepuu. Mopaenu
3pUTEIBHOTO BOCIPUATHS N300paKeHUs HAOII0AaTeNneM.

9 | 3akmroueHue

Posp cucteMHOro moaxosia mpu peUIeHWH 33734 aBTOMa-
TU3UPOBAHHOTO aHAJIN3a U 00paboTKH n300pakeHuid. Oc-
HOBHBIE TEHJICHIIMY U TIEPCTIEKTUBBI AATBHEHUIIETO pa3BH-
TSI aBTOMaTH3UPOBAHHOTO aHAIN3a U300paKSHUH.

4.2 TIlepeyennb J1aGOpaTOPHBIX PadoOT

JIaGopatopHbie paboThI HE TPETyCMOTPEHHBI.

4.3 TIlepeyeHb NPAKTUYECKHUX 3aAHATHI

HauMeHoBaHMe MPAKTHYECKUX 3aHATHH KosuvecTBo aya. 4acoB

1. MeToapl MPOCTPAHCTBEHHON (DMITBTPAIUK N300pasKeHUI 8

2. I'mctorpaMmbl M COOTBETCTBYIOLINE MTPe0Opa3oBaHus U300paxe-

HUM. Bujel ructorpamm 6
3. I'ucTorpammbl U COOTBETCTBYIOIINE NMPe0oOpa30BaHUs U300pake-
HUM. DKBaTU3aIMs 6
4. I'mcrorpaMMBbl M COOTBETCTBYIOLIME MTPEOOpa3oBaHus U300paxe-
Huii. [Toporosast 06paboTka 6




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

5. YacroTHas GpuiabTpanus u300pakeHHM 8
Hroro 34
4.4 KypcoBoe npoekTupoBaHue

4.5

4.6

4.7

4.8

4.9

KypcoBas pabota (IIpoeKT) HE TPeTyCMOTPEHBI.

Pedepar

Pedepar ve mpexycmoTpeH.

NuauBuayaiabHoe JoMalllHee 3alaHue

NuauBuayansHOE TOMAIIHEe 3aJaHue He MPeayCMOTPEHO.

Joxaan
Jloknax He IpeyCMOTPEH.
Keiic

Kewc He npegycMoTpeH.

Opranusanus 1 yueOHO-MeTOANYECKoe 00ecnevyeHre CaMOCTOATeIbHOM pa-

00THhI

N3ydeHne AUCUMILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHON paboTOM CTy/IEeH-

TOB C PCKOMCHIOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU UCTOYHUKAMH U WH-

dbopMaliMOHHBIMU pecypcamMu cetu IHTepHeT.

HHaHI/IpOBaHI/Ie BPEMCHU U U3YUCHUSA TUCHHUIIIIMHBI OCYIICCTBIIACTCA HAa BCCh

nepuoj 00yyeHus, IpelycMaTpuBas pH TOM PETYJIIPHOE MOBTOPEHUE MPONAECHHO-

ro marepuaia. OOyyaroumMcs, B paMKax BHEayIUTOPHOU CaMOCTOATEIbHON pado-

ThbI, H€O6XOI[I/IMO PETYIIAPHO AOIOJIHATD CBEACHUAMUA U3 JINTCPATYPHBIX HCTOUYHUKOB
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Marepua, 3aKOHCIIEKTUPOBAHHbIM Ha JIEKUUAX. [Ipy1 3TOM Ha 0CHOBE U3yueHus pe-
KOMEH/IOBAaHHOM JIMTEPATYPHI IIEJIECO00Pa3HO COCTABUTh KOHCTICKT OCHOBHBIX TI0JIO-
KEHUH, TCPMUHOB M OIPEACIICHUI, HEOOXOIUMBIX ISl OCBOCHUS Pa3/IeioB YUeOHOM

JUCIUITIINHBI.

Oco0oe mMecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OHON U3 (hopM 00ydeHHUs
¥ KOHTPOJISI CAMOCTOSITeNbHOM paboThl. KoHCynmpTHpOBaHue mpenmonaraeT 0coObM
00pa3oM OpraHu30BaHHOE B3aUMOJICHCTBHE MEXK/Ty MPETOAaBaTeNIeM U CTY/ICHTaMHU,
IpY 3TOM MPEATNOIIAraeTcs, YTO KOHCYJIBTAHT JIMOO 3HAET TOTOBOE PEIICHUE, KOTOPOe
OH MOXET NPEeANUCcaTh KOHCYJIBTUPYEMOMY, JINOO OH BIIAJEET COCOOAMU ACSTENb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PEIICHUs TPOOIEMBI.

Texymas CPC IIpumepHas
TPYI0€MKOCTh, a4

Pabota ¢ neKnMoHHBIM MaTepuaaoM, ¢ y4eOHOM JTuTeparypon 25
Omnepexaronias caMoCTosiTeNIbHAs paboTa (M3yueHue HOBOTO MaTe-

pHaJia 0 €ro U3JI0KEHUS Ha 3aHATHSAX ) 0
CaMocTOsITeNIbHOE H3YUYCHHE PA3AeTIOB TUCIUTLINHBI 0
BrinonHeHne JOMANIHUX 33JaHUM, TOMAIIHUX KOHTPOJIBHBIX padoT 0
[ToaroroBka Kk 1abOpaTopHBIM padOTaM, K MPAKTHUYECKHUM M CEMH-

HapCKHUM 3aHATHUSIM 15
[TonroroBka Kk KOHTPOIBHBIM pabOTaM, KOJUIOKBUYMam 15
Brinonnenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro nmpoekTa Wil KypcoBoil paboTsl 0
[Touck, nzydyeHue u mpe3eHTaIuss HHOOPMAIMH 110 33aIaHHON TIPO-

OnemMe, aHAIM3 HAYYHBIX MyOJIMKAIM 110 3aIaHHON TeMe 5
Pabora Hax MeXAUCHUIUITMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 3aJaHHOW TeMe, BHITIOJTHEHHE PACYeTOB, COCTAB-

JIEHHE CXeM U Mojielieli, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, Au¢GepeHIInPOBAHHOMY 3aUeTy, SK3aMEHY 15
HUTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Carter, Russell E. Rehabilitation Research [TekcT] : principles and applications 7
/ R. E. Carter, J. Lubinsky, 2016. -1X,489 c.

2 Medical Devices and Human Engineering [Texct] / ed.: J. D. Bronzino, D. R. 4
Peterson, 2015. -XXII, 891 c.

JlononuuTenpHas uTeparypa

1 Bunesansne, Arna FOpbeBHa. AHanmu3 U 00paboTKa MEIUIIMHCKUX H300pa- 30
xenuii [Tekct] : yue6. mocobue / A. FO. Bunnesansae, 2012. -99 c.

5.2 Tlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «H-

TEPHET», UCITI0JIb3YCMbIX IIPH OCBOCHHH JUCHUIIJITMHBI

Ne n/m DJIeKTPOHHBIN ajpec

1 Hayunas snekrponHnas 6ubauorekahttp://elibrary.ru/

5.3 Aunpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11573
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

JInst AMCIUTUIMHBI « ABTOMAaTU3WPOBAHHBIA aHAMN3 n300pakeHuit (Automated

Analysis of Images)» npenycMoTpeHsl cieayromue GopmMbl MPOMEKYTOUHON aTTe-

CcTaluu: 3a4€CT C OHGHKOﬁ.

3adeT ¢ OLICHKOM

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCTIBITHIBAET CEPHE3HBIE TPYAHOCTH
MPY OTBETE HA KJIKOYEBBIE BOMPOCHI TUCIUTIIINHBI
VYIOBIIETBOPUTEITBHO CTyeHT B LI€JIOM OBJAJE]I KypCOM, HO HEKOTOpBIE pa3eiibl

OCBOEHBI Ha YPOBHE OIpeIeIeHUN U POPMYIHPOBOK

XOpOH_IO CTy,I[eHT OBJIAACII KYpCOM, HO B OTACJIbHBIX BOIIPOCAX UCIBITHI-
BaCT 3aTPyAHCHHA. VYMmeer peuarsb 3aaa4un
OtnuuHO CTyIIeHT ACMOHCTPUPYECT IMOJIHOC OBJIAZICHUC KYpPCOM, CIIOCO-

O€H NMPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PELICHUH KOHKPET-
HBIX 33124
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OcobGeHHoCTH 1O0MyCKA

Jonyckom k qudPpepeHIIpOBaHHOMY 3a4€Ty SIBJISETCS: IOCEIICHUE HE MEHEe

80% nexuroHHbIX 3aHATHI 1 HE MeHee 100% mpakTuyecKux 3aHATHI, BHIITOJIHEHUE

2 KOHTPOJIbHBIX pa0OT, BBIMOJHEHUE U 3aIIUTa 6 MPAKTUYECKUX PadoT.

HudbdepeHipoBaHHbIi 3a4€T TPOBOIUTCS 0 Pe3yabTaTaM TEKYIIer0 KOHTPOJIS.

6.2 OueHouyHble MaTepPUAJbI IS MPOBEACHUSA TEKYLIEro KOHTPOJIS U IpPoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

Bonpocs! k nudd.3auery

Ne n/m Onucanue

1 What is the difference between passive and active methods of visualization of research
objects? Give examples of active and passive visualization methods.

2 What are informative features of images? What are they used for?

3 What characteristics of the observer’s visual system are the most significant for the
perception of objects of interest in images?

4 Select the order of the N-order filter with an aperture of 3%3 to make the image darker.

5 What are the advantages of objective and subjective criteria for evaluating the quality of
images?

6 What is the purpose of medical image analysis?

7 What are the requirements for informative features of medical images and why?

8 Give examples of structural features of images. How can they be used to analyze medical
images?

9 Give examples of textures on medical images. What methods are used for their analysis?

10 Explain the concept of a pixel’s “neighbor” in the image. What is the difficulty of defining
it?

OO0pa3ubl 32124 (3agaHU) 1JIs1 KOHTPOJIBHBIX (IIPOBEPOYHBIX) pad0T

BOHpOCbI K IPAKTHY€CKHM 3alaHUAM

1. What is the difference between passive and active research objects in the

visualization process?

2. What is the difference between passive and active methods of visualization

of research objects?

3. What is the minimum size of the object in the image that the human visual
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system can distinguish? What determines it?

4. What should be the spatial resolution of digital medical images, how is it

determined?
5. List the main stages of the formation of medical images. What is their meaning?
6. What are the main causes of distortions that occur in medical images?

7. What are the main advantages of digital representation of medical images?

Give examples.

8. What is the difference between exogenous and endogenous factors of visual

perception?

9. What determines the exogenous factors of visual perception of images? List

the most significant ones.

10. What should be the angular dimensions of the objects of interest to the

researcher in the image for their best distinction?
11. What are image analysis and processing systems designed for?

12. Does the pixel size matter when forming digital medical images? What 1s

it?

13. What is the main difference between medical images and others?

14. What is the purpose of medical image analysis?

15. What are the requirements for informative features of medical images and
why?

16. Give examples of structural features of images. How can they be used to

analyze medical images?
17. What is the fire chain method used for when analyzing images?

18. Give examples of textures on medical images. What methods are used for

their analysis?
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19. What are informative signs of a medical image?

20. Give examples of topological features of images. How can they be used to

analyze medical images?

21. Explain the concept of a pixel’s “neighbor” in the image. What is the
difficulty of defining it?

22. What is spatial image filtering? Why is it used in the analysis of medical

images?

23. Give examples of metric features of images. How can they be used to

analyze medical images?

24. What is the threshold processing of medical images used for and what is

it?
25. What is the Fourier transform used for when analyzing medical images?
26. How to calculate the area of a figure in an image using the Monte Carlo
method?

27. What are called holes in the elements of the image? Give an example of a

figure with one hole.
28. How can I evaluate the type of medical image using a histogram?

29. What is the difference between natural and artificial informative signs of

medical images? Give examples.

30. Give examples of spectral features of images. How can they be used to

analyze medical images?

31. What is the Euler number as a topological feature of the image? Give an

example of a figure with an Euler number 2.

32. What is a convolution? What is the relationship between convolution and

spatial image filtering?
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33. What is the connectivity of image elements? Give an example of a two-

connected figure.

34. What is the essence of the approach to defining edges (contours, borders)

on a medical image?

35. Describe what will be the differences between the results of processing the

same image using a low-frequency slice and low-frequency attenuation?

36. Describe what will be the differences between the results of processing the

same image using high-frequency slice and high-frequency attenuation?

37. What is N-th order filtering? What can it be used for when processing

medical images?

38. What are difference methods of image processing? What can they be used

for when processing medical images?
39. What are stretching methods used for when processing medical images?

40. What can low-frequency spatial filters be used for when processing medical

images?

41. What is gamma correction? What can it be used for when processing medical

images?

42. Give examples of methods of histogram transformations. How can they be

used in the processing of medical images?

43. What 1s median filtering? What can it be used for when processing medical

images?

44. What features of medical images should be taken into account when scaling

them?

45. To which group of image quality assessment criteria should the spatial

resolution criterion be attributed and why?
46. List the main steps of the JPEG image compression algorithm. Which of

17



them is experiencing the greatest data loss and why?

47. What 1s the transformation of local contrasts? What can it be used for when

processing medical images?
48. What approaches are used to evaluate the quality of images?

49. Which groups can be divided into criteria for evaluating the quality of

images. What is their difference?

50. Give examples of objective criteria for evaluating the quality of images.

What are their features?
51. How is the visual assessment of image quality carried out?
52. What limits the degree of compression of medical images?

53. What is the difference between lossy image compression algorithms and

lossless compression algorithms?

54. What are the most important requirements for compression algorithms when

compressing medical images and why?
55. What is the purpose of coloring medical images?

56. How are visual system models used to assess image quality? What is their

advantage over other ways of assessing the quality of images?

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIHHBIX MaTePHAIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIETEHIIMH (MHAMKATOpAa KOMIIETCHIIMN) Pa3MEIeH B 3aKPBITOM

YacCTH I10 aJpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
1 [TonsiTne n300paXkeHUs

2 Oco0eHHOCTH M300paXECHUN METUKO-OMOJIOTHYECKUX OOBEeK-

3 TOB

4 OO0uwmii moaxon K aHamu3y 1 00paboTke H300pakeHuit

< Amnanus n300paxeHuit

6

7

8

9

KontponbHas pabora

— | —
|l )

O6paboTka n300pakeHu

MeTtosb! cykaTHst N300paKeHUI

—_
\S)

13 OLICHKa KadycCTBa I/1306pa)KGHI/I$I

14

15

16

17

18 KonTponpHas pabora

6.4 MeTtoauka TeKymero KOHTpoJIs

1. MeToanka TeKyIIero KOHTPOJISA HA JIEKIIMOHHBIX 3aHSITHSIX
Teky1uii KOHTPOJIb BKIIOYAET B ceOs:
- KOHTpOJIb MocemaeMoctr (He MeHee 80% 3aHsATHiA),

- BBIMIOJIHEHHUE 2 KOHTPOJIbHBIX paboT (Ha 10 u 18 Hexensix, olleHKa 32 KOTOpbIE

M0 YEThIPEXOATHHOM ITKaJIe BHICTABIISACTCS MO CACAYIONIMM KPUTEPHUSIM:
«OTJIMYHO» - BOIIPOC PACKPHIT MOTHOCTHIO, 3a/1a4a pellieHa MPaBUIIbHO;
«XOPOIIIO» - BOMPOC PACKPHIT HE MOJTHOCTHIO, 33/1a4a PEeIIeHa YACTUYHO;

«YHOBJICTBOPUTCIBLHO» - B OTBCTC HA BOIIPOC UMCIOTCA CYICCTBCHHBIC omuo-

KH; 3aa4a HC pCUICHA WJIK pCIICHA HCIIPABUJIbHO, X0/ PCIICHHA HpaBHHBHBII;'I;

«HEYAOBIIETBOPUTEIBHO» - OTCYTCTBYET OTBET HA BOIIPOC HIIH COIEPIKAHUE OT-

BC€Ta HC COBIMAAACT C IMMOCTABJICHHBIM BOIIPOCOM, 3aJadd HC PCHICHA, XOI PCIICHUA
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HENPaBUJIbHBIN.

2. MeToauKka TeKylIero KOHTPOJIS HA NMPAKTHYECKUX (CEeMMHAPCKHUX) 3a-

HATHAX
Tekymuii KOHTPOJIb BKIIOYAET B CEOS:
- KoHTpoJib nocemaemoctu (100% 3ansTuii),
- BBITMIOJIHEHUE U 3aIIUTY 6 MPAKTUUECKUX 3aIaHU.

B nponecce 00yueHust 1o JUCHUILUIMHE « ABTOMAaTU3MPOBAHHBIN aHAJIN3 U300-
paXeHUID» CTYIACHT OOs3aH BBIMOJIHUTH 6 MpakThueckux 3agaHuil. [lox BbmonHe-
HUEM MPAKTUYECKUX 3aJJaHUI MOpa3yMeBaeTcs MOAr0TOBKA K padoTe, MpoBeIeHUE
AKCIIEPUMEHTAIBHBIX UCCIEAOBAHUM, TOATOTOBKA OTYETA W €r0 3alluTa Ha KOJLJIO-
kBuyMe. [Tocie KaxIbIX 2 TpakTHYEeCKUX 3aJaHri MTPEyCMaTPUBAECTCS TPOBEACHUE

KOJIJIOKBUYMOB, Ha KOTOPBIX OCYHICCTBIIACTCS 3allIUTA IIPAKTHYICCKUX SaﬂaHHﬁ.

BrlinonHeHue npakTHUeCKUX 3aJaHUi CTyA€HTaMU OCYLIECTBIIAECTCS NHNBH-
nyanbHO (WM B Opurajiax mo jasa 4yenoBeka). OpopmiieHre oTyeTa CTyJeHTaMu 0Cy-
IIECTBIISIETCS] UHAUBUYaJIbHO UM B KOJIMYECTBE OAHOIO OTYeTa Ha Opurazay B co-
orBeTcTBUU ¢ TpUHATHIMEU B CIIOI'DTY npaBunamu opopMieHus CTyAeHISCKUX pa-
00T. OTueT opopmIIsIETCS MOCIIE BBIMOTHEHUS IKCIIEPUMEHTANIBHBIX UCCIEA0OBAaHUH U
IPeCTaBISIETCS MPENoAaBaTelio Ha poBepKy. [locne mpoBepku oTueT 1100 BO3Bpa-

maercs (Mpyu HaJTMYUU 3aMe4YaHuii) Ha I0paboTKY, TMOO0 MOAMMCHIBAECTCS K 3alIUTE.

OT4eThl MO MPAKTUYECKUM 3aJaHUSM 3aIUIIAIOTCS CTyACHTaMU WHJIUBUAY-
anpHO. KaXKIpIi1 CTYIEHT OTy4YaeT BOIPOC IO TEOPETUYECKOU YaCTH, WM T10 IPOLIe-
Iype IPOBEIEHUS SIKCIIEPUMEHTAIIbHBIX UCCIEA0BAHNUN, WIIH 110 MOcieayoueii oopa-
OOTKe pe3yJIbTaToOB, IIOCJIE YEro MY MPEAOCTABIIAETCS BpeMs JUIsl IOATOTOBKU OTBE-
Ta. [Ipu o0cyxIeHnH OTBETA MPEIOIaBaTENb MOXKET 3a/1aTh HECKOJIBKO YTOUHSFOITUX
BOIIPOCOB. B citydae eciii CTyAeHT JEMOHCTPUPYET AOCTAaTOYHOE 3HAHUE BOIIPOCA,

pabota cuutaercs 3anuiieHHo. O1eHKa 1Mo CUcTeMe ~’3auTeHO0/ He 3a4TeHO” .

Ha 3alIUTC IMPAKTHYCCKUX Sa,Z[aHI/Iﬁ CTYACHT HOJIKCH IIOKA3aTb: IIOHUMAHHC
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METOJAMKH UCCIICIOBAaHMUS U 3HaHUE OCOOCHHOCTEH €€ NMPUMEHEHUsI, TOHUMaHUe U
YMEHHE OOBSICHATh 0COOCHHOCTH MPUMEHSEMBIX METO/I0B, BOBMOXKHbBIE 00J1aCTU UX
MIPUMEHEHUSA U T.J., YMEHUE 1aBaTh KQUECTBEHHYIO M KOJIMYECTBEHHYIO OLICHKY TO-
JYYEHHBIX SKCIEPUMEHTAJbHBIX PE3YJIbTATOB, HABBIKK U YMEHUS, MPUOOPETCHHbBIC

IIPH BBITIOJIHCHUHU IMPAKTHYCCKUX BaﬂaHHﬁ.

Texymiuii KOHTPOJIb BKIIIOYAET B C€OsI BBHIMOJIHEHHUE, CllIady B CPOK OTYETOB U

HX 3alIUTYy I10 BCECM ITPAKTUYICCKUM 3a/[aHUAM.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K

TpeGoBanus k

KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
KOMIIbIOTED, MPOEKTOp,

9KpaH, MapKepHas JI0CKa

TMOMelIeHHIO0 NporpaMMHOMY

o0ecreyeHnIo

Jlexnus Jlekimmonnas aynurto- | KonmnuectBo mocamaoyHbix | 1) Oneparu-
pust MECT — B COOTBETCTBMHM C | OHHasg CHCTEMA

Windows 10
U Bble  2)
Microsoft Office
2016 u BEIIIIE

[IpakTnueckue 3aHs-
TUS

Aynuropus

KonmuecTtBo 1ocagodHBIX
MECT U KOMITBIOTEpOB — B
COOTBETCTBUM C KOHTHH-
reHToM, pabodee MeCTO
MpenojaBaTelis, MPOEKTOop,
9KpaH, MapKepHas 10CKa

1) Omneparu-
OHHas  CHCTEMa
Windows 10
U BbIIE  2)
Microsoft Office
2016 u BeIE 3)
LabView 2016
U BBINIE, YyCTa-
HOBJICHHBI  MO-
nyas NI Vision
Development
Module

CaMocTosTeNbHas pa-
oora

[Tomemenue g ca-
MOCTOSITENIbHOM pabo-
Ta

OcHaleHo KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MOAKI0YEHU K ceTu «MH-
TepHET» U O0OecreueHueM
JocTyna B JIEKTPOH-
HYIO0 MH(OPMAITIOHHO-
00pa3zoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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