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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)
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WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTrosiTenbHas paboTa, BKIIOYas 4achl Ha KOHTPOJIb
(akazeM. yacoB)
Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

Hudd. 3auet (kypc)

OUBC
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34
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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

«ABTOMATU3UPOBAHHBIN AHAJIN3 U30BPAYKEHUN (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)»

2. «CucteMsbl yTaJIeHHOTO MOHUTOPHHTA B ITuppoBoi meauitmHae (Monitoring Systems

in Digital HealthCare)»
¥ 00€CIeunBaeT U3YUCHHE MOCICAYIOUUX TUCIUTUINH:
1. «buorexuuueckue cucteMsl 1 TexHonoruu (Bioengineering Systems and Technologies);

2. «udopmanmonnsie cuctemsl B mudposoit meaunuHe (Information Systems in

Digital HealthCare)»



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-2 Crnioco0eH K IOCTPOEHHIO cUcTeM LU(PPOBOM METUIIMHBI U BBIOOPY METOAA

UX MOJIEJIMPOBaHMSI, pa3paboTKe HOBOTO UM BHIOOPY U3BECTHOTO aJITOpPUT-
Ma peuleHus 3a/1a4u

CIIK-2.1 Onpeoensiem nabop napamempos, ¢ y4émom Komopuvix O0AHCHO OblmMb NPO-
8€0eHO NOCMpoeHUe cucmem Yupposo Meouyunsl, U NPOBOOUN UX paspa-
OOMKY Ha OCHOB8e AHANU3A PUUYECKUX NPOYECCO8 U SI8TeHULL

CIIK-2.2 IIposooum KomnvlomepHoe Mooenuposanue cucmem Yyuppoeo meouyunsl
U QHAnU3Upyem nojyveHHbvle pe3ynbmamol




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 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. Mcropust pa3BUTHs MEIUIMHCKON BU3yaln3a-
un. Kimaccuduxanus n300pakeHuid MeMKO-O0N0oIoTnde-
CKUX OOBEKTOB.

dopMupoBaHHEe HN300pAKEHUN MEIUKO-OMOIOTUYECKUX
00BeKTOB. broTexHUYecKasi cuCTeMa MEAUITMHCKOW BU3Y-
annzanuu. VMckaxeHus, BOSHUKAIOLINE Ha N300paKeHUAX
MEIUKO-OMOJIOTHUECKUX OOBEKTOB B MpOLECCe UX MOIy-
YEeHUs U HaOIIOCHHUS.

HaznaueHue u ponp omeparopa B CHUCTEMax aHalIu3a U
00pabOTKN MEIUIMHCKUX n300pakeHnid. OcobeHHOCTH
BOCTIPUSTHS 3PUTEIBHBIX 00Pa30B HYEIOBEKOM-OIEpaTo-
poM. Poinb 3putenbHOi cuctembl HaOmMoaaTeN s Py pertie-
HUM 3aJa4 aHaiu3a u3o0pakeHuil. YacTOTHO-KOHTpacT-
Hasl YyBCTBUTEJILHOCTb 3peHUs. OCOOEHHOCTH AUAarHOCTH-
KA MO0 MEAMLUMHCKUM H300pakeHUsIM, MPEACTaBICHHBIM
Ha JIACIUIESX.

Posb cuctem ananusa u 06pabOTKM MEAULIMHCKUX N300pa-
xkeHuil. [Ipumepsl.

OO6mmii moaxo K aHAIM3y U 00-
paboTke n300pakeHUI

OO6mmit moaxoa K aHanuM3y U 00paboTKe M300paKeHHI.
OcHOBHBIC JTanbl aHaau3a U O00pPabOTKU HM300paKEHHIA,
MpU3HAKK N300pakeHUI UX U METO/bI TPaHCHOPMALIUH.
B3anMocBs3s aHanu3a u 00paboTKu n300pakeHnid. B3au-
MOCBSI3b METOJIOB O0pabOTKH C XapaKTEPUCTHKAMU U300-
pakenuid. [Tpunimn cornacoBanust MHPOPMAIIMOHHBIX T10-
TOKOB.

OcobenHoctu aHanu3a U 00paboTKH N300pakeHU MeTu-
KO-OMOJIOTrMYeCKIX 00BEKTOB.

AHanu3 n3o0pakeHuit

[TpoGnemsl, 11eM U 3aa4u aHaIM3a n300pakeHuid. Dop-
MaJIM3alUsl XapaKTePUCTUK U MTapaMeTPOB U300paskeHHH.
MeToapl M TEXHHKA OLEHKH XapaKTEPUCTHK H300paxe-
HUs. Beinenenne npu3HakoB H300pakeHUs, UX KJI1acCu(pu-
Kauus npusHakoB. [IpencraBienue nzoOpaxeHuit B mpo-
CTpaHCTBe Mpu3HakoB. MH(opMaTuBHBIE TPU3HAKU H300-
paxeHUi MeauKo-Onoornuecknx oobekToB. Knaccudu-
Kalusl M300pakeHUH MeIUKO-OMONIOrnYecKX OOBEKTOB
Ha OCHOBE aHaJIM3a HHPOPMATUBHBIX ITpU3HAKOB. [Ipu3Ha-
KU M300pakeHHi, OJyYeHHbIE B IPOCTPAHCTBEHHON 00-
nactu. [ eoMerpudeckue meTpudeckue npusHaku. [ eomer-
pUUYECKHUE TONOJIOTNYECKUE MTpU3HAKU. Bolaenenue kpaes
Ha n3o0paxxeHuu. CTpyKTypHbIE (BEpOSTHOCTHBIE) MpH-
3Haku. ['mcrorpamma. Tekctypsl. CermenTtanus u3olpa-
KEHUH TI0 METPUYECKUM, TOTIOJ TOMOJOTUYECKUM U TeK-
CTYpHBIM npu3HakaM. [Ipu3Haku n3o0pakeHui, mosyyeH-
Hbleé B 4acTOTHOW oOnactu. CHeKTpasbHble MPU3HAKH.
Cnextp @ypse. [IpobreMbl aBTOMaTH3alMN aHATU3aU300-
pakeHuid. IHTepaKTHBHBIE METONBI aHANIM3a H300pake-
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
MeToAbl. MeTonsl pacTsbkeHUs. MeToasl TUCTOrpamMM-
HBIX TIpeoOpazoBanmii. PackpammuBanue. [IpocTpancTBen-
Has unbTparys. Metoabl 00paboTKH H300paskeHUH B ya-
CTOTHOM oOnacTu. YacToTHast GUIBTpAIIUAL.
[TporpamMMHBIC U anmapaTHbIE CPEACTBA peaTu3aluu Me-
TOJOB 00pa0OTKH M300paKEHUN MEIUKO-OMOIOTHUSCKIX
00BbeKTOB. ABTOMaTH3anus OOpPaOOTKH HW300paKEHUN:
BO3MO)XHOCTH M OTpaHH4YeHHs. VIHTepaKTHBHBIC METOIbI
00paboTKH U300paKEHHIA.

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-
3yaJbHbIA KPUTEPHUIL.

OObexTHBHBIE KpUTEpUU. Mosienu 3puTebHOr0 BOCIPUS-
THUS U300pakeHUs HaOJIIoIaTeNeM.

9 | 3akimroueHnue

Poap cucremMHOTO noaxona mnpu pCeuiCHUM 3aaa4 aBTOMa-
TU3UPOBAHHOTO aHaM3a U 00paboTku m3o0pakeHuit. Oc-
HOBHBIC TCHACHIUHA U IICPCIICKTHUBLI ﬂaﬂbHeﬁIHel"o pasBu-
THSI aBTOMATU3HPOBAHHOTO aHAIN3a N300pasKeHUH.

4.2 Tlepedennb J1aGOpaTOPHBLIX PpadoT

JIabopaTtopHbie pabOThl HE TPEAYCMOTPEHBI.

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

HanmeHnoBaHue MNPAKTHYCCKUX 3aHSATHH KoaunuecTBo ayla. yacoB

1. MeTonbl npoCcTpaHCTBEHHON (UIBTpALlMK N300paKeHUH 8

2. I'mctorpaMmbl M COOTBETCTBYIOLIME MTPE0Opa3oBaHus U300paxe-

HUM. Bujel ructorpamm 6
3. I'ucTorpamMmbl U COOTBETCTBYIOIINE MPe0oOpa30BaHUs U300pake-
HUH. DKBaIA3aIHA 6




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

4. T'mctorpaMMBbl M COOTBETCTBYIOIINE MTPEOOpa3oOBaHUs U300paxe-

Huii. [loporosast oOpaboTka 6

5. YacTtoTHas QuibTpanus n300paxeHui 8

HTroro 34
4.4 KypcoBoe npoeKTUpOBaHHe

4.5

4.6

4.7

4.8

4.9

KypcoBas pabora (IIpoeKT) He TPe1yCMOTPEHBI.

Pedepar

Pedepar ve mpegycmoTpeH.

I/IHIII/IBI/IIIyaJILHoe AOMaIIIHEE 3aIaHUE

NuauBuayanpHOE JOMaIIHEE 3aIaHUE HE TTPEIYCMOTPEHO.

Hoxan

Jlokiiaa HE PETyCMOTPEH.

Keiic

Keiic He nmpegycMOTpeH.

Opranmaunﬂ H yqe6H0-MeTozmqec1<0e obecreyeHue CaMOCTOATEIbLHOM pa-

00ThI

N3ydeHune TUCITUTIIIMHBI COMPOBOXKIAETCS CaMOCTOSATEIIBHON pabOTOM CTYy/IeH-

TOB C PCKOMCHIOBAHHBIMHU IPCIIOAABATCIICM JIMTCPATYPHBIMH UCTOYHHUKAMHU U WH-

dbopMarmoHHBIMU pecypcamu cetu MHTepHer.

HHaHI/IpOBaHHe BPCMCHU JISI U3YUCHUA JUCHUILIMHBI OCYIICCTBIIACTCA HAa BECh

nepuoj 00yueHus, mpeycMaTpUBas PHU TOM PETYISIPHOE MOBTOPEHHUE MPOHACHHO-

ro marepuasia. O0yyaromumcs, B paMKax BHEAyJUTOPHOW CaMOCTOSITEIbHOM pabo-
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THhI, H€O6XOI[I/IMO PETYIIPHO JOIIOJIHATL CBECACHUSAMU U3 JIMTCPATYPHBIX HCTOYHHUKOB

Marcpuall, BaKOHCHeKTHpOBaHHBIﬁ Ha JICKOUAX. HpI/I 9TOM Ha OCHOBC M3YYCHHA pC-

KOMEH/I0BaHHOM JTIUTEpaTyphl LIe1eco00pa3HO COCTaBUTh KOHCIIEKT OCHOBHBIX I10JIO-

KEHHM, TEPMUHOB U OTIpeAeNIEHU, HEOOXOANUMBIX JIJIi OCBOCHHUSI Pa3/IeiOB yueOHOM

JUCHHUITIINHBI.

Ocob0e MecTo yaesieTcss KOHCYIBTHPOBAHHUI0, KaK OJTHON U3 (hopM 00yUdeHHs

Y KOHTPOJISI CAMOCTOATEIbHOU paboThl. KoHCynbTHpOBaHuE npeanoiaraeT 0coobIM

06p330M OpPraHM30BaHHOC B3aHMOI[eI\/’ICTBI/Ie MCIKAY MPCTIOAaBaTCIICM U CTYACHTAMM,

IIPpH 3TOM IIPCAIOIaracTcsa, 4YT0 KOHCYJIbTAHT 100 3HACT TOTOBOE pPCIICHUC, KOTOPOC

OH MOXET MPEeANUcaTh KOHCYJIBTHPYEMOMY, TUOO OH BJIAJICET CIIOCOOaMU IESITEIb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MyTh PEIICHUs TPOOIEMBI.

Texymas CPC IIpumepHas
TPYA0EMKOCTh, a4

Pabora ¢ n1eKnOHHBIM MaTepHalioM, ¢ y4eOHOI TuTepaTypoit 25
Omnepexaroniasi caMoCTosiTeNIbHas paboTa (M3yueHUue HOBOTO MaTe-

pHaia 10 ero U3JI0KEHUs Ha 3aHATHAX) 0
CamocTosATeNIbHOE U3YyUeHHE Pa3/IeNIOB JUCLUIUINHBI 0
BeinonHnenue foMalIHUX 3a1aHUM, JOMAITHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka Kk mabopaTopHbIM paboTaMm, K IMPAKTHUYECKUM U CEeMHU-

HapCKUM 3aHATUSAM 15
[ToaroToBka K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 15
Brimonnenne pacueTHo-rpadguyeckux padoT 0
BrinonHeHne KypcoBOro mpoekTa uiu KypcoBoil padboTsl 0
[Touck, nzydyenue u npe3eHTaIuss HHOOPMALIMH 110 33JIaHHON TIPO-

OnmemMe, aHAM3 HAYYHBIX MTyOIMKAINI 110 3aIaHHON TEME 5
Pabora Hax MeXIUCHUIUTMHAPHBIM POEKTOM 0
AHanu3 TaHHBIX 110 33JaHHOI TeMe, BBINIOJIHEHHE PAacueTOB, COCTaB-

JIEHHE CXEeM U MoJiesiel, Ha OCHOBE COOPaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, U PepeHIHPOBAHHOMY 3aUETy, IK3aAMEHY 15
HNTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 Ilepe4yeHb OCHOBHOM U [IONOJHHUTEJIbHOH JMTEPATYPbl, HEOOXOAUMOM 115

0CBOCHHUA JUCHHUIIIINHBI

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

ouno.1.

OcHoBHas auTeparypa

1 Bunesansne, Auna IOpreBHa. AHanmu3 u 00paboTKa MEAUIIMHCKUX M300pa- 30

xenuit [Teker] : yue6. mocobue / A. 10. Bumnesanbae, 2012. -99 c.
HononHutenbHas auTepaTrypa

1 Bunnesansae, Anna KOpbeBHa. AHanmu3 1 00paboTKa MEIUIIMHCKUX M300pa- | HEorp.
KeHul [DaexkTpoHHbIN pecype] : yuebd. mocodue / A. 10. Bunnesansae, 2012.

-1 s1. ont. muck (CD-ROM)

5.2 TIlepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «H-

TEPHET», UCII0JIb3YCMbIX IIPH OCBOCHHH JUCHUILJIMHBI

Ne i/ DJIeKTPOHHBIN aapec
1 ABTOMaTH3UpPOBaHHBINA aHanu3 wu3o0paxenuit / Hayunas snekrpoHHas OuOnnoTeka
Elibraryhttp://elibrary.ru/

5.3 Anpec caiita kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=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
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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

< AnHanu3 n3o0pakeHui

6

7

8

9

10 KontponbHas padora
11 O6paboTka n300pakeHu

12 MeTtosb! cykaTHst N300paKeHUI

13 Onenka kayecTBa H300pakeHUS

14

15

16

17 KontponpHas pabora

6.4 Meroanka TeKyumero KOHTpoJs

1. MeTomea TEKYIIECIr0 KOHTPOJA HA JICKIIHOHHBIX 3aHATUAX

Tekyuuii KOHTPOJIb BKIIOYAET B CEOs:

- KOHTpOJIb nocemaeMoctu (He MeHee 80% 3aHsATuil),

- BHITIOJIHEHUE 2 KOHTPOJIbHBIX padoT (Ha 10 u 17 Henensax), oLeHKa 3a KOTo-

PBIC ITO qCTBIpeX6aHHBHOﬁ IIKaJIC BBICTABJIACTCA 110 CIACAYIOIINM KPUTCPUAM!

COTIIMYIHO» - BOIIPOC PACKPLIT IIOJHOCTLIO, 3aaa4a PCIICHA IIPABHUIIbHO,

«XOpPOoMmO» - BOIMPOC PACKPLIT HC ITOJIHOCTBIO, 3a/la4ad pCIICHa 4aCTUYHO,

«YAOBJICTBOPHUTCIBHO» - B OTBCTC HA BOIIPOC KMCIOTCA CYIIICCTBCHHEIC OIIINO-

KM, 3a/1a4a HC PCIICHA WJIX PCHICHA HCIIPABUJIBHO, X0 PCUICHUS HpaBI/IJIBHBIfl;

CHCYHOBJICTBOPUTCIBHO» - OTCYTCTBYCT OTBCT HAa BOIIPOC UK COACPIKAHUC OT-

BCTa HC COBIIAAACT C IOCTABJICHHBLIM BOIIPOCOM, 3a/iada HC PCHICHA, XOI PCHICHHA

HEIIPAaBUJIbHBIN.

19




2. MeToauka TeKylero KOHTpoJisi Ha MPAKTHYEeCKUX (CEeMHMHAPCKHUX) 3a-

HSATHAX
Texyunii KOHTPOJIb BKJIKOYAET B CEOS:
- kKoHTpoJb nocemaemoctd (100% 3ansTwHii),
- BBITIOJIHEHUE 6 MPAKTUYECKUX 3aJaHU.

B nporuiecce 00yueHus o TUCHUIINHE « ABTOMAaTU3UPOBAHHBINA aHAJIN3 U300-
pPaXXEHUI» CTyIEHT 00s3aH BBHIMIOJIHUTL 6 MpakTH4ecKux 3aaaHui. [lox BbIoHe-
HUEM MPAKTUYECCKUX 3aJaHUH MOApa3yMeBaeTcCs MOATOTOBKA K paboTe, MpoBeaeHNE
AKCHEPUMEHTATBHBIX UCCIEIOBAHMM, OJTOTOBKA OTYETA M €r0 3alluTa Ha KOJUIO-
kBuyMe. [Tocne kaxIbIx 2 MpakTHYECKUX 3aJaHri MTPEyCMaTPUBACTCS TPOBEACHUE

KOJIJIOKBHYMOB, Ha KOTOPBIX OCYHICCTBIIACTCA 3allIUTA IIPAKTHYCCKUX 3a,Z[aHPII>'I.

BrinonHeHne NpakTUYECKUX 3aJaHUN CTYJEHTAMU OCYLIECTBISETCS UHINBU-
IOyanpHO (WM B Opurazax 1o jsa 4yesnoseka). OpopmiieHre oTyeTa CTyJeHTaMu 0Cy-
MIECTBIISIETCS] MHIUBUYalIbHO UM B KOJIMYECTBE OAHOTO OTYeTa Ha Opuranay B co-
orBeTcTBUM ¢ TpUHATHIMU B CIIOI'DTY npasunamu opopMieHus CTyIeHUECKUX pa-
00T. OTueT opopmiseTcs MOCIIe BHITOIHEHUS SKCTIEPUMEHTAIbHBIX UCCIIEI0BaHUN U
IpeJCTaBIseTCs penogaBaresto Ha npoBepky. [locne npoBepku oTyeT 1nbo Bo3Bpa-

maercs (Mpyu HaJTUIUW 3aMeYaHuii) Ha I0paOOoTKY, THOO MOAMMCHIBACTCS K 3aIIUTE.

OTyYeTsl MO MPAKTUYECKUM 33JaHUSAM 3aIUIIAKOTCS CTYJEHTAMU WHIWBUIY-
anpHO. KaXk1p1i1 CTYIEHT MOy4YaeT BONPOC IO TEOPETUYECKON YaCTH, WM T10 MPOLIe-
Iype MPOBEICHUS HKCIIEPUMEHTAIBHBIX HCCIEA0BAHUM, WIIH MO MOCIeayIoueii oopa-
OOTKe pe3yJIbTaToB, MOCIIE YETro MY MPEAOCTABISAECTCS BpeMs JUIsl TIOATOTOBKU OTBE-
ta. [Ipu 00cyx1eHnn oTBeTa MpernogaBaresib MOXKET 334aTh HECKOIBKO YTOUHSFOLIUX
BOIIPOCOB. B cirydae eciii CTyA€HT IEMOHCTPUPYET AOCTATOYHOE 3HAHUE BOIPOCA,

pabota cuuTaercs 3amuiieHHoN. OleHKa M0 CUCTEME ~3auTeHO0/ HE 3a4TEHO .

Ha 3alIUTC IMPAKTHYCCKUX BaﬂaHI/Iﬁ CTYACHT OOJIDKCH IIOKAa3aTbhb: IMMOHHMMAHHC

MCTOAMKHN HMCCIICAOBAHUA U 3HAHHC oco0eHHOCTEN €€ IIPUMCHCHH, IIOHUMAHUC U
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yMEHHE OOBSICHATh 0COOCHHOCTH MPHUMEHSIEMBIX METOJIOB, BOBMOYKHBIEC 00JaCTH MX
MPUMEHEHUS U T.JI., YMEHHUE J1aBaTh KQU€CTBEHHYIO M KOJIMYECTBEHHYIO OIICHKY TIO-
JYYEHHBIX SKCIEPUMEHTAJbHBIX PE3YJIbTATOB, HABBIKK U YMEHUS, MPUOOPETCHHBIC

IIPH BBITIOJIHCHUHU ITPAKTHYCCKUX SaHaHHﬁ.

Tekyuuii KOHTPOJIb BKIIIOYAET B ¢€0s BBHIMIOJIHEHUE, C/Iauy B CPOK OTYETOB U

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

Tun 3angaTui

Tun nomelenus

TpeOoBanus K

TpeGoBanus k

MOMeLeHHN IO NPOrpaMMHOMY
olecrie4eHHI0
Jlexnus Jlekimmonnas aynurto- | KonmnuectBo mocamaoyHbix | 1) Oneparu-
pus MECT — B COOTBETCTBMM C | OHHas CHCTEMa
KOHTHUHIeHTOM,  pabouee | Windows 10 wu
MECTO MIPENoAaBaTelis, | BbIIIE
KOMIIBIOTED, IIpOEKTOop, | 2) Microsoft
skpan, IIK, wmapkepnas | Office 2016 wu
JI0CKa BBIIIIE
[Ipaktnueckue 3aHs- | AyaAUTOpHS KonmuectBo mocanounsix | 1) Onepanu-
TUS MECT U KOMIIBIOTEPOB — B | OHHas  CHUCTEMa
COOTBETCTBMM C KOHTHUH- | Windows 10 wu
reHTOM, paboyee MecTO | BbIIIE
IIpernojaBaTelis, MpoeKkTop, | 2) Microsoft
skpan, IIK, wmapkepnas | Office 2016 wu
JI0CKa BBIIIE
3) LabView 2016
U BbIIIE, YyCTa-

HOBJICHHBI  MO-
nyas NI Vision
Development
Module

CamocrosTenbHas pa-
oora

ITomemenne masa ca-
MOCTOSITENIEHOH pabo-
Ta

OcHallleHO KOMIIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOAKII0YEHU K ceTu «MH-
TEpHET» U O00eCIeUYeHUEeM
JIOCTylMa B DJEKTPOH-
HY0 HH(OPMAITMOHHO-
o0pa3oBareibHyl0  Ccpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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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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