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Abstract

FEIT / IPM — Methods of information processing in video surveillance systems
(BB7.1)

2020/2021 Sem. 2

Course Description

The subject of studying is the set of methods which are using for processing of the
information in video surveillance systems (i.e. Closed Circuit Television, CCTV) in order
to improve the quality of the input signal and to retrieve the necessary information from
the video-signal (file).

The purpose of course is the formation of the professional frame of reference and
skills in the application of information processing techniques in video surveillance
systems during the daily activities of a specialist in the field of knowledge 0501 —
Information science and computing machinery.

The primary studying goals of the discipline:

1) acquaintance with the current state and development trends of the video surveillance
systems;

2) studying of bases of photometry, colorimetry and theory of video signals;

3) studying of methods of preprocessing, recognition and compression of video
information;

4) practical mastering of features and bases of work of software for the video analysis in
the video surveillance systems.

Contents: creation of background models and foreground selection, selection and
classification of moving objects, object tracking algorithms, adaptive image recognition
systems, detection of abandoned objects, methods for detecting and recognizing faces,
detection of vehicles, methods for allocating and recognizing license plates, detecting
smoke and fire on video images, indexing video images and searching in digital libraries
and video data archives.
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1 Onuc HABYAJBHOI TUCIHHUILIIHA

Haiivenybamns Ffmy:n, 3HAHb, HANPSIM HaBi(:E::;prCTHKa'
HOKA3HHKIE MiArOTOBKH, OCBIiTHLO- AHCIHMILIIHA
kBajidikaniiinuii piBeHb JeHHa (popmMa HaBYAHHS
['any3b 3HaHBb
Kinekicts kpeauti — 4 12 Ingopmayiiini HopmatusHa
MexXHoN02i1
Monymis — 1 Pixk minroroBku:
3MICTOBHX MOJYJIIB — 2 3-i
InauBinyanpHe
HayKOBO-JIOCTIHE CremianbHicTh: 121 —
3aBIaHHS — Inoicenepis npoepammozo Cemectp
PO3pPaxyHKOBO- 3abe3neuenHs
rpadiuna podoTa
3arajpHa KUJIBKICTD
roaud — 120 2-1
Jlexkmii
2,0 ron.
JlabopaTopHi
TwxHEBUX TOOUH: 0.86 rox.
) :
Ay IHTOPHIX == 2,86; : . Camocriiina po6ora
CaMOCTIHHOT i PiBeHb BUIIOI OCBITH: 3.0 ron.
1HIUBIyadbHOI pOOOTH | nepuuil (bakaniaspcoKuil) . —

. InauBinyaabHi 3aB1aHHS:
3ﬂ0§yBaqa BHIIIO1 2 71 ron
ocBiTH — 5,71 ’ :

Bujx kouTposII0:
3aiik

Hpumirka.
CriBBITHOIIEHHS! KUIBKOCTI FOJIMH ayIMTOPHUX 3aHATH 10 CAMOCTIMHOI 1 1HIUB1yaIbHOI
po6otu cranoButh 40:80=1:2.

3acTocoBaHi CKOPOUCHHS:

3BO — 3100yBay BUIIIOT OCBITH.

RGB ta CMY — Red, Green, Blue ta Cyan, Magenta, Yellow (komsopoBi Mozeni).

[TepexymMoBOIO JI71s1 BUBUCHHS JUCIMUILTIHY € YCITIIITHE 3aCBOEHHS JUCITUTIIIH:

«JTronuno-mammaHa B3aemonisy; «lIporpamHo-anapaTHi 3acoOu TEPCOHATBHUX
KOMIT'IOTEpiB»; « OCHOBU MIPOrpaMyBaHHS.

Jana nucuuiuiiHa nopyd 3 aucuuiuiiHoro «Ludposa o0poOka 300paxeHp» €
6a30BOI0 /17151 BUBUEHHS AUCIMILTIHU «Po3mi3zHaBaHHA 00pa3iB Ta 00poOKa 300pakeHb.
O06’€exT BUBYECHHA BCiX TPHhOX JUCLUILTIH — II€ 300pakKeHHs, MPOTE MPEAMETH BUBUCHHS
(MeToau, anropuT™Mu Ta chepH iX 3aCTOCYBaHHS) Pi3HATHCS.

«IIudpoBa 06pobKka 300paxeHb» HOKYCYeEThCS Ha OCHOBAX CTBOPEHHS 300pakeHb
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Ta 0a30BUX aJIropuT™Max oOOpOOKH, sIKI BUKOPUCTOBYIOThCS, 30Kpema, y cdepi
iHTepreiinmMenTy. B mucumminini  «Meroau oO0poOku iHpoOpMalii B cUCTEMax
BiZICOCIIOCTEPEIKCHHSD TOJIOBHA yBara MpUAUIIETHCS OCHOBaM POOOTH 3 300pakeHHAMHU
Ta 0COOJIMBOCTAMHU MTPOOJIEMATUKH BiJIeOCTIOCTEpExKEHHS. B 1IeHTpi — roiuHa-oneparop,
[0 € XapaKTEepHUM, B TepIly 4depry, ais chepu Oe3neku. «Po3mizHaBaHHsA 00pa3iB Ta
00poOKa 300paKeHB» IPYHTYETHCS Ha OCHOBI TOMEPEHIX JUCIUTUIIH 1 KOHIICHTPYETHCS
HA O3HAaWOMJICHHI 31 crhenu@ikor BUPIMICHHS 3a7adi, sKa OPIEHTYEThCA Ha
aBTOMAaTU30BaHy OOpPOOKY (B T.4., — 3 IITYYHUM 1HTEIEKTOM).

3HaHHS Ta HABUYKH, OTPUMAaHI B JIaHIM JUCIUILTIHI MOXYTh BUKOPHUCTOBYBATHCS ITi]T
yac BHWBYCHHS JHUCHHIUTIH «lHTEeNeKTyanpbHUN aHami3 maHux», «CHCTEeMH 3aXHCTy
00YHMCIIOBAILHUX MEPEX», MIITOTOBKU BUITYCKHOI KBaJli(pikaliiHOi poOoTH OakanaBpa,
a TaKkoX BHBYCHHS JUCHUIUIIH OCBITHBOI mporpamu «lHKEHepiss MOporpaMHOro
3a0€3IeUeHHs» IPYyTroro (MariCTepCchbKOro) piBHsS BUIIOi OCBITH.

2 Mera Ta 3aBAaHHA HABYAJIbHOI JUCHUILIIHA

Meroro BHUKJIaJaHHA HABUAJIbHOI AUCHUILIIHU “Memoou obpobdxu ingopmayii 6
cucmemax gioeocnocmepedxcenus” € GpopMyBaHHS TpodeciiiHOI CUCTEMHU MOIJISAIB Ta
HAaBUYOK 13  3aCTOCYBaHHS  MeETOaIB  0OpoOku  iHQopmalii B  cHUCTeMax
B1JICOCIIOCTEPEKEHHSI T11]T Yac MOBCAKACHHOT MIsNIbHOCTI (haxiBIld B ramy3i 3HaHb 0501 —
Inghopmamuxa ma obuucnosanvna mexuixa. llpenMer BUBUCHHS — CYKyITHICTh METO/IIB,
SIK1 BUKOPUCTOBYIOTH /171 00poOKH 1H(pOpMaIIii B CHCTeMax BiJIEOCTIOCTEPEKEHHS (TOOTO
CUCTEeMax TejicOaueHHs 3 3aMKHYTUM KOHTYPOM) 3 METOIO TIOKPAIICHHS SKOCHI BX1THOTO
CUTHAITY Ta ISl 8udiienHs moTpioHOT iH(popMarlii 3 Bimeocurnany (hairy).

[lin yac BUBUEHHS AUCIUIUIIHU 3/100yBay BuIoi ocBiTd (3BO) mae HabyTtu abo
po3mpuTy HacTynHi 3arainbHi (3Kx) Ta daxoni (OKx) koMmmereHTHOCTI, iepeadadeHi
OCBITHBOIO ITPOTPAMOIO:

3K1. 3natHicTh 0 aOCTPaKTHOTO MUCJICHHS, aHAJII3Y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHSA Y IPAKTUYHUX CUTYAIlISX.

3KS5. 31aTHICTS BUUTHUCS 1 OBOJIOTIBATH CYYaCHUMHU 3HAHHSIMU.

3K6. 3natHICTh 70 MOIIyKy, 00po0JIeHHs Ta aHali3y iHGOopMaIllii 3 pI3HUX JHKEPE.

3K31. 3paTHiCTh IpaIfoBaTH B MI>KHAPOTHOMY KOHTEKCTI.

®K17. 3gaTHICTh pO3pOOIATH aAPXITEKTYPH, MOJYJII Ta KOMIIOHEHTH MPOTPAMHUX
CUCTEM.

®K?22. 3gaTHICTB 3aCTOCOBYBATH (PyHIAaMEHTAIBHI 1 MDKIUCIUTUTIHAPH] 3HAHHS JTSI
YCHINTHOTO PO3B'sI3aHHA 3aBJaHb 1HXKEHEPIl MPOrpaMHOTO 3a0€3MeYCHHS.

®K24. 3naTHICT, HAKOMHMYYBAaTH, OOpOOJATH Ta CUCTEMATU3yBaTh MpodeciiiHi
3HAHHS MI0JI0 CTBOPEHHS 1 CYNPOBODKCHHS MPOTPAMHOTO 3a0€3MEeUCHHS Ta BU3HAHHS
BXIMBOCTI HABYAHHS TPOTATOM BCHOTO JKHUTTHI.

®K?25. 3natHicTh peanizoByBaTH (a3u Ta 1Tepallii )KUTTEBOIO LHUKIY MPOTPAMHUX
cucteM Ta 1HGOpPMAIIMHUX TEXHOJIOTA Ha OCHOB1 BIAMOBITHUX MOJENed 1 MiAXOMIIB
PO3pPOOKH MPOTPaMHOTO 3a0€3MEeUEHHS.

®K27. 3paTHicTb OOIpyHTOBAHO OOMpaTH Ta OCBOIOBaTH 1HCTPYMEHTapiil 3
PO3pOOKHU Ta CYIIPOBOKEHHS ITPOTPAMHOTO 3a0e31eUeHHS.

@®K28. 31aTHICT A0 aJITOPUTMIYHOTO Ta JIOTIYHOTO MHUCIICHHS.



OCHOBHMMHU 3aBJaHHSMHU BUBYEHHS JUCHUILTIHU “Memoou obpooxu inghopmayii 6
cucmemax 8i0e0CcnocCmepedcents’” €.
1) O3nHaifomJieHHS 3 CydYacHMM CTaHOM 1 TEHJCHIISIMH PO3BUTKY CHCTEM
BIJIEOCTIOCTEPEIKEHHSI.
2) BuBuenHs 0cHOB (hOTOMETPIi, KOJOPUMETPIi Ta TEOPil BiICOCUTHAIIB.
3) IlpakTuyHe O3HAWOMIICHHS 3 OCOOJMBOCTSAMH Ta 3aCBOEHHS OCHOB POOOTH
IpPOrpaMHUX 3acO01B JIJIS Bile0aHaIi3y B CUCTEMaX BiJI€OCIIOCTEPEIKCHHS.

3 OuikyBaHi pe3yjibTaTH HABYAHHS 3 IUCHUILIIHU

[Tin wac BuB4yeHHs auctumuiian 3BO mae mocsartu abo BIOCKOHAIWTH HACTYITHI
nporpamHi pe3yipratd HaBuaHHs (ITPH), nepenbayeHi ocBITHROIO IPOrpamoro:

[TPO1. Amnami3zyBaTu, LUIECOPSIMOBAHO IIyKaTW 1 BUOMpPATH HEOOXIAHI s
BUpPILIEHHS NpOQeciiHUX 3aBAaHb I1HQOPMALIWMHO-IOBIAHUKOBI PECYpCH 1 3HAHHS 3
ypaxyBaHHSAM Cy4aCHUX TOCSITHEHb HAYKH 1 TEXHIKH.

[TPO5. 3Hatu 1 3acTOCOBYBAaTH BIAMOBIJHI MaTEMAaTHYHI TMOHATTS, METOIU
JIOMEHHOT0, CHUCTEMHOTO 1 00'€KTHO-OpPIEHTOBAHOTO aHaji3y Ta MaTeMaTHUYHOTO
MOJEITFOBAHHS /ISl pO3POOKH MPOrpaMHOTo 3a0€3MeUeHHS.

[TP0O7. 3natu 1 3aCTOCOBYBATH Ha IPaKTHIN (PyHTaMEHTaIbHI KOHILEIII1, TapaurMu
1 OCHOBHI NMPUHIUIHU (PYHKIIIOHYBaHHS MOBHHUX, IHCTPYMEHTAIBHUX 1 00UHCITIOBAILHUX
3aco01B 1HXEHepii MporpaMHOTo 3a0e3MmeueHHs.

[TP13. 3HaTu 1 3aCTOCOBYBATH METOJU PO3POOKH AITOPUTMIB, KOHCTPYIOBAHHS
IporpaMHOro 3a0e3neueHHs Ta CTPYKTYp JJaHUX 1 3HAHb.

[1P14. 3acrocoByBaTM Ha TMPAKTHIl I1HCTPYMEHTaIbHI MpOTpaMHi 3acobml
JIOMEHHOTO aHali3y, NPOEKTYBaHHs, TECTyBaHHS, Bi3yaui3alii, BUMIPIOBaHb Ta
JOKYMEHTYBaHHS IPOrPaMHOI0 3a0€3MeYeHHS.

[TP15. MoTrBOBaHO OOMpPATH MOBHM MPOrPaMyBaHHS Ta TEXHOJIOTIi pO3pOOKH s
PO3B'sI3aHHS 3aBAaHb CTBOPEHHS 1 CYIIPOBOKEHHS IPOrPAMHOI0 3a0€3MeYeHHs.

[IP17. BMmiTu 3acTOCOBYBAaTHM METOJM KOMIIOHEHTHOI PO3pPOOKH MPOrpaMHOI0
3a0e3MeueHHs.

[1P18. 3natm Ta BMITH 3acCTOCOBYBAaTH I1H(QOpPMalIiHI TEXHOJOTii 00pOOKH,
30epiraHHs Ta nepeaavi JaHux.

VY niacymky 3BO noBuHHI

3Hamu :
1. 6a30Bi TepMiHM Ta BU3HAYEHHSA B Tamy3li oOpoOku iHQopMmarii B cucTeMax
B1JICOCIIOCTEPEIKCHHS,
2. OCHOBM METOJIB TIOTMEPEIHBOI OOpPOOKM, pO3Mi3HABAHHSI Ta CTUCKAHHS
BiJIe0o1H(opMaIlii;

3. 0co0IMBOCTI pOOOTH 3 TPOTPaMHUM 3a0€3MEUSHHSM JIJIS BiICOCTIOCTEPSIKCHHS,
4. TeHJeHII PO3BHUTKY arapaTHOTO Ta IPOTPaMHOTO 3a0C3MEUEHHS CHUCTEM
BIJIEOCTIOCTEPEKEHHS;
emimu :
1. obupatu amapatHy KOH(]Irypamiro MEepCOHAJBHUX  KOMIT IOTEPIB 1
BUKOPHUCTOBYBATH 11 1711 00poOKH 1H(popMaIlii B cucTeMax BiJIEOCTIOCTEPEKEHHS;
2. TMOKJIIOYAaTH, HAJAIITOBYBAaTH Ta MOJEPHIZYBaTH amapaTHi 3aco0u Jyis



00poOku 1HpOpMaLlil B CUCTEMAX BiJEOCIIOCTEPEKEHHS,

3. obuparu KoH(pirypauiro nporpaMHux 3acoOiB 1y 0OpoOku iHdopmali B
CUCTEMaxX BIJICOCIIOCTEPEXKEHHSI 1 3aCTOCOBYBaTH iX Yy mpodeciiiHiii IIsIbHOCTI
OakanaBpa 3 IPOrpaMHOI 1HXKEHEPIT;

4. BCTaHOBJIIOBATH, HAJAIITOBYBATH, pO3pOOISATH Ta OOCIYroByBaTH MPOrpaMHIi
3aco0u 111 00poOKH iH(GOpMallii B CHCTEMaX B1ICOCTIOCTEPEIKCHHS.

4 Kpwurepii OHiHIOBAHHSA Pe3yJIbTATIB HABYAHHS

3 tumu 3BO, siKi 10 MpoOBeEHHS MiJCYMKOBOTO CEMECTPOBOT'O KOHTPOJIO HE
BCTHUTJIM BUKOHATH BCl 000OB’SI3KOB1 BUIU POOIT Ta MAarOTh IIJICYMKOBY OITIHKY Big O g0
19 GaniB (3a MIKAJIOK OI[IHIOBAHHS), MPOBOJATHCS TOAATKOBI 1HIUBIAYaJIbHI 3aHATTS, 32
pe3ynbTaTaMu SIKMX BHU3HAYA€THCS, HACKUIBKA TIIMOOKO 3aCBOEHHMN Marepiaji, Ta 4u
HEOOX1JHE NOBTOPHE BUBYEHHS JUCLUILIIHU.

JlucuuiuiiHy MOYKHa BBa)KaTH TaKoro, 110 3acBO€Ha, ko 3BO:

1) 3Ha€:
— MpPHU3HAYCHHS Ta OCHOBM pOOOTH amapaTHUX 3aco0iB JUIS CHUCTEM
BIZICOCTIOCTEPEKCHHS,

— CKJIaJ] Ta MOXJIMBOCTI CYy49aCHOTO CITY>KOOBOTO Ta MPUKIIATHOTO IPOrPaMHOTO
3a0e3MeyeHHs 7151 CHCTEM BiJIEOCTIOCTEPEKEHHS,

— eTamM CTBOPEHHS MPOrPaMHOTO MPOAYKTY ISl CHCTEM BiICOCITOCTEPEIKCHHS;

— TOHATTS NPO BiJCOCUTHAIH;

— KpUTEpii SIKOCTI BiJICOCUTHAITY;

— METOJU CTUCKAHHS B1JCOCUTHAIY.

2) BMi€:
— o0upaTu nporpamu sl BAKOHAHHS OTepalliil BIATBOPEHHs Bieo (aiiis;
— TMpaloBaTd 3  OCHOBHMUMM  MpPHUKJIAJHUMHU  [porpamMamu,  sKi

BUKOPUCTOBYIOTHCS B CHCTEMAaX BiJIEOCTIOCTEPEIKEHHSI.
5 3aco0u AiarHOCTHKH pPe3y/bTATIB HABYAHHA

3aco0amMu OIIHIOBAaHHS Ta METOJAaMHU JIEMOHCTPYBaHHSI Pe3yJbTaTiB HaBYaHHS 3
JTUCITUTUTIHY € TIOTOYHUN Ta CEMECTPOBHM KOHTPOJb. [I0TOUHMN KOHTPOIHh CKIATAETHCS
3 ONMTYBAHb, SIKI MPOBOJATHCA MiA Yac JIEKLIH, a TAaKOXK — 3aXUCTy JabOpaTOpHUX Ta
pPO3paxyHKOBO-TpapiyHUX poOIT. 3amUTaHHS JJI1 TOTOYHOTO KOHTPOJIIO 3HAXOMSITHCS Y
BIJIMOBIAHUX METOAUYHUX peKkoMeHaarisax. CeMecTpoBUM KOHTPOJIbL MPOBOAUTHCA Y
BUTJISIII 3aJ1IKY, 3alTUTAHHS JI0 SIKOTO Ha MOYaTKy CeMECTPY PO3MIIIYEThCS HAa CTOPIHIII
JUCHUIUTIHK B cuctemi auctaniiidoro HaBuanHs MOODLE. 3anutanus no 3aiiky
TaKOX 3HAXOJISITHCS B IMAKET1 IOKYMEHTAIlli Ha TUCIUILTIHY.

6 IIporpama HaBYAJBLHOI AUCIHUILTIHH

3micToBuii moay.s 1. ba3oBi 3acaan mo0y10Bu cCHCTEM BileOCIOCTEPEKEHHSA

Tema 1. Bemyn. OchogHni nonamms ma 6U3HA4EHHA

[IpeaMer 1 MeTa BUBYEHHS IUCIIUIUIIHU Ta OCHOBHI BUpilTyBaHi 3aja4i. CTpyKTypa
HaBYalIbHOrO Kypcy. HaBuanbHO-MeTOAMYHA JjiTepaTypa 3 AUCUUIUIIHK. MeToauuHe
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3a0e3neueHHs. PexkoMmenjnoBaHa Jiteparypa. bazoBa miteparypa.  JlomomixHa
nitepatypa. [Hpopmariiiini pecypcu.

OCHOBHI MOHATTS B1JIEOCIIOCTEPEKEHHS Ta MOr0 KOMIIOHEHTH. 3HAUEHHS TEPMIHIB
«gioeocnocmepedicennsy Ta «CCTVy». IlepcrieKTHBHI HampsiMU PO3BUTKY HAyKH Ta
TEXHOJIOT1i: IITYYHUH 1HTEJIEKT, MAllIMHHE HABYaHHS, IHTEPHET pedei Ta iX 3HAYCHHS
JUTSL PO3BUTKY BifeocnocTepeskeHHs. Cdepu 3acToCyBaHHS Ta MPUKIAAN BUKOPUCTAHHS
BiJleOCTIOCTepEKEHHS. [cTOpuyH1 eramu, OCHOBHI MpoOJEeMU Ta XapaKTePUCTUKY
0COOJIMBOCTEN CYy4aCHOTO CTaHy PO3BUTKY CUCTEM B1I€OCHIOCTEPEKEHHS.

BuxopucrtanHs CyKymHOCTI MeToAiB 00poOku iHdopmalii B cucremax
B1JIEOCIIOCTEPEKEHHS. [Tousrrs «8ideoinpopmayiny, «yughposa 00pobKa
gi0eoiHopmayiiy, «BI0eoaHalimuKa», «300PadceHHs, «KOMN tomepHa obpooKa
8i0eoy». XapaKTEepUCTUKa CTaJlil KOMI IOTEpHOT 00pOoOKa BiA€O.

Tema 2. Anapamni komnonenmu cucmem 6i0e0CnOCMEPeEIHCeHHA

kepesa inpopmanii 1J151 CHCTEM BiIe0OCIOCTEPesKEHHS

XapakTepucTuka TMepelaloyux Kamep, SKi 3aCTOCOBYIOTBCA B CHUCTeMax
B1JICOCIIOCTEPEKEHHSI, 32 TUTIOM BUX1THOTO cCUTHATY. OCHOBH1 OCOOJIMBOCTI, IEPEBar Ta
HEJOJIKA aHajoroBux kamep. OcCHOBHI ocoOnuBOCTi, mepeBaru Ta Hemoiiku AHD-
kamep. OCHOBH1 OCOOJIMBOCTI, MepeBaru Ta Heaodiku IP- (1udpoBux) kamep.

IIpuctpoi Binoopaxkennsi ingopmaiii 1jisi cHCTEM BileoCnOCTePeKeHHSI

XapakTepucTuKka MPUCTPOIB BiMOOpakeHHsS 1HGOpMaIii, SKi 3aCTOCOBYIOTHCS B
CUCTEMaX BIJICOCTIOCTEPEKEHHS. 3HAYCHHS TEPMIHIB «IHpopmayilina Mmooenb» Ta
«cucmema  sidodpadccenus  ingpopmayiiy.  OCHOBHI ~ OCOOJHMBOCTI  MOHITOPIB
BijeocnioctepexeHHs. Knacugikanis BiIEOMOHITOPIB, Kl 3aCTOCOBYIOTHCSI B CUCTEMAX
BijleocniocTepexenns. IlepeBaru Ta Hemomiku pi3Hux kjiaciB. [IpobGrmema BuOOpPY
pi3HOBH 1Y MOHITOpa. OCOOIMBOCTI CydacHUX MPOPECIiHUX BIJEOMOHITOPIB AJI CUCTEM
BimeocnioctepexkeHHss.  OCHOBHI ~ XapaKTCPUCTUKH  MOHITOPIB  JUII  CHUCTEM
BiJleOCTIOCTepeKEHHS. TUNoBa CTPyKTypa NPHUCTPOIO BimoOpakeHHs iHopmarii Ta ii
eneMeHTH. [Ipu3HAUYCHHS OCHOBHUX CTPYKTYPHUX BY3JIB MPHCTPOIO BimoOpa)KeHHS
iHdopmari. [ToHsaTTs «cuctema BiioOpakeHHs 1HGOpMAILIii».

IIpucTpoi 30epiranns ingopmailii npo BizeocnocrepeKeHHs

[TonsiTTst  «Bideopeccmpamopy Ta NpUHIMN Horo pobotu. 3aBlIaHHA, SKI
BUPIIIYIOTHCS BiJIEOpEECTpaTOpaMU. XapaKTEPUCTUKA OCOOIUBOCTEN 1€0pEeECTpaToOpiB
Ta iXxHI mapameTpu. Bumum BigeopeecTpatopiB  Ta  OCOOJMBOCTI  MEpPEKEBHX
BileopeecTpaTopiB. THUMOBI XapakTepUCTHKKA Ta TmapameTrpu MepexeBux DVR.
Busnauennss moHATTS «sideocepsepy. Kiacudikaitis BimeocepBepiB. 3acTOCOBaHHS
BIJIEOCEPBEPIB B cHUCTeMax Oe3neku. XapaKTepHCTHKa IepeBar BIJIEOCEPBEPIB B
NOPIBHSHHI 3 B1IEOPEECTPATOPAMH.

Tema 3. Ilpoekmyesanns cucmem 8ideocnocmepeicenus

Komruiekc 3aBmaHb, IO BHPINIYETBCS B TMPOLECI TMPOCKTYBAHHS CHCTEM
BijieocriocTepexkeHHs. [lpeamer, peXuMm crocTepexeHHs, KoHpirypaiis 3aco0iB
BIJICOCIIOCTEPEKEHHSI Ta HEOoOXiJgHa SIKICTh 300pakeHb. BuUMOrW 1 BHAM TPHUCTPOIB
BioOpakeHHs 1H(OpMaIIi I BiJIeo- 1 ayJIOKOHTPOII0. XapaKTePUCTUKA MEPEKEBUX
GyHKIIIH, TEPCIeKTUB PO3IMIUPEHHS CUCTeMH, (yHKIT 3axucty iHdopmarii Ta
EJIEKTPOHHUX KOMIIOHEHTIB. Bumorun mo mporpamHoro 3abe3nedeHHs 3 aHaTITHKOIO
BIJICOKOHTEHTY. 3aX0/1 MO0 3a0e3NeUeHHs iHTerpalii CUCTEMHU BiJICOCIIOCTEPEIKESHHSI,
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HE3aJIeKHOCTI I poOOTH BiJ CHJIOBUX MEPEXK EJEKTPONOCTayaHHS Ta BpaxyBaHHS
(1HaHCOBUX MOKJIMBOCTEH 3aMOBHHKA.

Kpoku, BUKOHYBaHI Ha €Talll aHali3y Mepex 1 Miadopy BiJeoKamep MiJ yac
POEKTYBaHHS CHCTEM BijeocrnocTepexkenns. [Ipouec minbopy anamoroBux abo IP
BiJIcOKaMep 1 XapaKTepHUCTUKa iX (DYHKIIOHAJIBHOCTI, CBITJIOYYTIUBOCTI, JO3BUIBHOI
3IaTHOCTI, MIBHAKOCTI 3MoMku. Komexku. MOXIMBOCTI BUKIIOYEHHS Y3TOJKEHHS
TPAHCIbOBAHUX OOCSTIB JIAHUX 3 MPOIMYCKHOIO CIPOMOXKHICTIO 1 MIBUAKICTIO TIepenadi
JIBC i 30BHIIIHIX KaHAJIB 3B's3Ky. XapakTepuctuka mousatts «Quality of Service (DSCP
— Differentiated Service Codepoint)». Baxkmusicte nudepeHIiiioBaHoi mepexadn
YacTOTHU KaJIpiB Ha €KpaHW pI3HUX MHPUCTPOiB (MOHITOpPHU, IUIAHILETH, CMapT(OHH,
KoMyHikatopu). OcHamieHicTh kamepu. Ponb MikpodoHa 1 JIHIHHOTO BHUXOMY.
XapakTepuCTUKAa PEKHUMIB CHUMIUIEKCY, HAMIBAYIUIEKCY 1 AyIUIEKCy. 3a0e3reyeHHs
3aXMIIEHOCT] BiJI€OKaMEpH B1J 30BHILIHIX BILIUBIB. PoJib 1HXKeKTOpa. XapakTepuCTHKA
THUIIIB TIepeaayl JaHUX, MOXJIMBOCTI )KUBJICHHS BiJ pi3HUX JpKkepen. O1iHKa micyMKOBO1
BapTOCTI 3 KOMIUIEKTYHOUUM 00JIaTHAHHSIM.

XapakTepucTuKa APyroro eramy NpoeKTyBaHHS BileocmocTepexxeHHs. Bumoru 10
BUOOPY TOMOJIOTIT Ta apXITEKTypH Mepeski. BusHaueHHs cki1ay oOaaqHaHHs JJIs 3aIUCy
1 30epiranHsa iHGopMarlii B 3aJeKHOCTI BiJl 00CSTIB, TEpMiHIB 30epiraHHs Ta BUMOT 3
Oesneky. BuzHaueHHs MeTOAIB 3a0e3MeueHHs OOMEXKEHHsS J0CTyIy 10 iHdopmarllii, a
TaKOX YTPAaBIIIHHS HATJSOM 1 3aITMCOM B CHUCTEMax BijmeocrnoctepexeHHs. OcHoBa Ta
3aBJIaHHS 3aKJIFOUHOTO €TaIly MPOEKTYBAHHS CUCTEMH B1J€OCIOCTEPEIKEHHS.

Tema 4. Ocnosu gpomomempii ma inxcenepnoi ncuxonozii

bazoBi monsaTTS ¢doToMeTpii. Bumumuii aianasoH, eHepris BUIIPOMIHIOBAHHS,
npoMeHeBuil MoTiK. [loHATTS npo edeKTUBHUN NOTIK. [HTEerpasbHa Ta CHEKTpalibHA
YyTJIUBICTh IpHUiIIMaya MPOMEHEBOI0 MOTOKY. CBITJIOBI BEIUYUHHU. J{1aNeKTUUHUI 3B'A30K
M1 MPOMEHUCTUMU Ta ePeKTUBHUMU BennunHamu. KpuBa BigHocHOT BuaHOCTI. Edext
[lypkin’e Ta fioro 3HaueHHs. [ToHsaTTS npo cBiTioBuii noTik. Cuna cBitiia. CBITUMICTb.
SAckpagicTe. CBitTioBa Bimjgada. OCBITIEHICTh. 3aKOHU ,,KOCHHYCIB” Ta ,,KBaJpaTiB
BijicTaHeil”. OauHUIll BUMIPIOBaHHS CBITJIOBUX BenuwduH. Kanpena, JifoMeH, JIIOKC Ta
noxijaHi oxunmIli. [To3acucTemMHi oquHuI. ATanTyrda ICKpaBiCTh.

OyHKIIOHAIbHA OpraHizaiis 30py. HedboTomerpuuni mapameTpu 1 MexXaHi3MU
30pOBOT0 CIIPUMHATTS Ta IXHE 3HAYEHHS. AKOMOJAIlisA Ta afganTaiis. J(uHamika 3iHuUIII.
KonBeprentiis ta auepreniis. Ctpykrypa citkiBku. [lons 3o0py. SIckpaBicHi moporu
30py. 3akon BebGepa-®exuepa. IlpocropoBi xapakrtepuctuku 30py. Yacosi
xapakTepuctuku 30py. 3axkoru deppi-Iloprepa ta Tans6o0Ta.

Tema 5. Ocnosu Konopumempii

TeopeTnuHi 0OCHOBU KOJIOpUMETPIi. TPbOXKOMIIOHEHTHA TEOPisi KOJIBOPOBOIO 30PY
I'enbmromnbia. Teopist "onoHeHTHUX KonbopiB" I'epinra. [IpuHuun Aii konopumeTpa Ta
XapakTepucTuka KosopumerpuuHoi piBHOCTI. Komboposi momeni LMS, RGB, XYZ.
[IpeacraBneHHss KOJbOPY Ta MOro XapakTepUCTUKU. Bu3HaueHHS KOOpIUHAT
koapopHOCTl. KombopoBuii rpadixk MKO. TepMiH «KOILOPOBE OXOILICHHS.
Knacudikamist cnoco6iB 3MilryBaHHSI KOJBOPIB. 3aKOHU KoJopumeTpii. Po3paxyHox
KOOPJIMHAT KOJILOPOBOCTI pe3yJIbTaTy 3MINTyBaHHS 3a JOTIOMOTO0 3aKOHIB ['pacmaHna.

XapakTepucTuka KOJIbOPOBOI po3auibHOI 3maTHOCTI. ['padik  Mak-Amama.
[lpuknagym OPaKTUYHOTO BHUKOPHUCTAHHS  TPHOXKOMIIOHEHTHOTO  MPEACTABICHHS
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KOJb0piB. CyMICHI CUCTEMHU KOJBOPOBOTO TeieOaueHHs Ta ixH1 0cOOJUBOCTI. [ToHATTS
KOJILOPOBOT CEJICKIIIi.

[TopiBHSHHS aIUTUBHUX Ta CYOTPAKTUBHHUX KOJIPHUX Mojeliel. XapaKTepucTHuKa
komipHoi moxem HSI. Bzaemosp'sizok komipaux wmoxeneir RGB 1 HSI (HSV).
Busnauenns cdep 3acrocyBanHs Mmojeni pizHuill koapopiB Y CrCb Ta HenmiHiHHOT Moaei
L*a*b*. Xapakrepucruka 6i0mioTexu OpenCV: npusHaueHHs, HasABHI peaji3allii, yMOBU
BUKOPHUCTAHHS, TPUKJIAIHA 3aCTOCYBAHHS.
3micToBHiIT MOAYJIb 2. AJiropuT™MHu 00po0KHU Bigeoindopmaii

Tema 6. bazosi ancopummu 006poodKu 300pasricens

[lonsaTTss TricTrorpaMu HU(POBOrO 300pa)keHHS. XapakTEpUCTHKAa 0a30BUX
anroputMmiB 00poOku 300pakeHb. Kopekiiss KOHTpPAacTHOCTI, $CKpaBOCTI, ramMma-
kopekiis. [Ipuknaau Bukopuctanus ais OpenCV a6o MATLAB.

XapakTepuCTUKa TOHYBaHHSI, PETYJIFOBaHHS HACUYCHOCTI, BuKopuctanHs Look Up
Tables (LUT), Colormapping, Hopmaitizaiiisi, BAPiBHIOBAHHSI TiCTOTPAMH.

XapakTtepuctuka cermenramii, matting, Chroma-key, GrabCut. Bennuwunmu, 3a
JOTIOMOT 010 SIKUX MO>KHA MOPIBHATH 300paKEHHS.

Tema 7. Ananiz oinapnux 306pasricens

XapakTepucTUKa HAMIBTOHOBHUX, 0araToCreKTpaabHUX, MAPKOBAHUX 300pa’KEHb.
CnocoOu oTpuMaHHS Ta MPUKJIAAN 3aCTOCYBaHHS OIepalliil 3 O1HapHUMHU 300pKCHHSIMH.
PiznoBuaM cycinctBa (CyMDKHOCTI) MiKceniB Ha 300paxeHHi. Pi3HOBUAM TOpPOTOBOT
OiHapm3allii HamiBTOHOBUX 300pakeHb. [Ipukinan BUKOpuCTaHHS OiHAPHUX 300pakKeHb
JUIS  IHCTICKIIIHHOTO KOHTPOJt0. Bubip moporoBux 3HadYeHb mijg dYac OiHapwu3arrii
HAIIBTOHOBUX 300paxeHb. CrocoOu BHOOpPY MOPOTrOBOr0O 3HAYEHHS. XapaKTEPHCTHKA
merona Ony.

[lonsTrs  mopdosorii  OlHapHUX  300pakeHb.  Bu3HaueHHd  TepMiHY
«CmMpyKmypyouuil eiemenmy» Ta TPUKIATU CTPYKTypyrouux enemeHTiB. OCHOBHI
XapakTtepuctuka Mop(dosoriunoi oOpoOKM HamIBTOHOBUX 300paxeHb. CyTHICTH
MapKysauHs nos'azanux komnonenm. lIpukinag peKypCUBHOTO alrOpUTMy MapKyBaHHS.
Busnauenns ozunaxu (deckpunmopu) o0JacTeid, BUSBICHUX Ha 300pakeHHI, Ta TPYIH
ixHix BnactuBocTel. [Ipukinaau BusHaueHHS niowi, yenmpoioy Ta nepumempy o01acTei.
XapakTepucTuka BIIACTUBOCTI (OpMH 00JIacTe, BUSBJICHUX Ha 300paxkeHHl. MeToau
BU3HAUCHHS OKpY210Cmi, cepeOHbol paldialbHoi 8i0cmani, cepeoHboK8aopamuiHo20o
BIOXUNIEHHS 1 YeHMPAaNbHO20 MoMenm). BU3HAUCHHS IOHATTS IIPO 20108HY Gicb 00 '€Kma.

MoxnuBa noCnioo8HICMb emanié supiulenHs 3a0ayi po3nizHaéanHs 00'€KTIB.
Cnocobu ananizy o3nax 00'ekTiB. OCOOIMBOCTI Py4YHOro MiA00pY, rpadiuHOro aHamI3y
Ta MallMHHOTO HaBYaHHs. XapakTepucTHKa MoximBocTeir Computer Vision System
Toolbox B cepenosumi MATLAB. Ipukiaay BUKOPUCTAHHS.

Tema 8. Ananiz naniemonosux 3oo6pasrcens

Mopdonoriuna o0poOka HamiBTOHOBHX 300pakeHb. HapouryBanus. Epo3is.
3amukanHg. Po3MukanHs. MapkyBaHHS TMOB'S3aHUX KOMIIOHEHT. PexypcuBHUM
anroput™M MapkyBaHHS. [Ipukimam MapKoOBaHOTO 300paKeHHs, MPEACTaBICHOTO B
NICEBIIOKOJIbOpaxX. BracTtuBocTi obnacredr (o3Haku abo geckpuntopu). ['eomerpuyHi
BIacTUBOCTI. BiactuBocti hopmu. BiracTuBOCTI B3a€MO3B'SI3Ky MK TpyliaMu 00J1acTei.
BiactuBocti iHTeHCHMBHOCTI. BiactuBocti Tekctypu. BmactuBocti pyxy. IloHSATTS 11pO
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po3mni3zHaBaHHs 00'ekTiB. Criocobu anami3zy o3Hak. Pyunuii mialip. ['padiunmii anamis.
[ToHATTS PO MalIMHHE HABYaHHS Ta HOro 3aCTOCYBaHHS B 00J1aCTI aHANI3y 300paXeHb.
Tema 9. Ilpunyunu nobyooeu cucmem aemMOMAMUYHO20 PO3NIZHABAHHA
HOMEpPHUX 3HAaKig
AKTyanpHICTh  3amayi. MoXIuBa  TOCHIJIOBHICT, MM 3 BUPIIICHHS.
XapakTepucTUKa MPOCTOPOBOi GimbTparii 300pakeHb. [10CHIOBHICTh JeTEKTyBaHHS
HOMEpPHOI TUTACTHHH. XapaKTepUCTUKa METOJIB oOuMclieHHa moximaHoi. [loOymoBa
npoekiiii. CermeHTarliss HOMEpPHOI
[TocmimoBHICTh KPOKIB TpH pO3Mi3HABAaHHI CHMBOJIB HOMEPHOTO 3HAKYy Ha OCHOBI
obOuncieHHs koediieHTa Kopensiii. XapakTepucTuka MoxiuBocTed Image Processing
Toolbox Ta amropurmiB rimbokoro HapuaHHs B cepenoBunii MATLAB. [Mpuxiagu
BUKOPHUCTAHHS.

[UIACTUHM Ta BUAUICEHHA O3HAK CHUMBOJIIB.

/ CTpyKTypa HaBYAJIbHOI M CUHUILTIHA

TEXHIKU O€3IEKHn

MIPOBEJICHHS Ta 37a4i JJabopaTopHUX poOIT. BeTymHuMi 1HCTPYKTaX 3

KinbkicTb roavH ansa
. - AeHHOoI (popMU HaBYaHHA
HasBu 3amictoBux moaynie i Tem -
Beboro Y Tomy uucni
Jlek. \ Ja6. | C.p.c.
3micToBuit Mmoay.ab 1. ba3zoi 3acaau nmo0y10BH CHCTEM BiIeOCHOCTEPEKEHHA
1 | Beryn. OCHOBHI OHSATTS Ta BU3HAYEHHS 13 3 6 4
2 | AnapaTHi KOMIIOHEHTH CUCTEM 15 4 2 9
B1JICOCIIOCTEPEIKCHHS
3 | [IpoexTyBaHHS CUCTEM BiJIEOCTIOCTEPEIKEHHS 18 3 15
4 | OcHoBH (poTOMETPIi Ta IHKEHEPHOI TICUXOJIOTi{ 13 2 11
5 | OcHOBH KOJIOpUMETPIi 16 4 12
Pa3om 3a 3micToBuM MoayJiem 1 75 16 8 51
3micToBHI MOaYJIb 2. AJITOpUTMHU 00POOKH BifeoiHpopmamii
6 | ba3oi anropuTmMu 00poOKH 300pakeHb 12 3 2 7
7 | AHamni3 O1HapHUX 300paxeHb 11 3 8
8 | AHaJi3 HaMiBTOHOBUX 300paKeHb 10 3 7
9 | IlpunaIIMTIA TOOYI0BH CUCTEM aBTOMATHYHOTO 12 3 2 7
pO3Mi3HaBaHHS HOMEPHHUX 3HAKIB
Pa3om 3a 3micToBUM MoayseM 2 45 12 4 29
Ycboro roauH 3a TUCHMILTIHY 120 28 12 80
8 Temu 1a60paTOPHUX 3aAHATH
Ne Kin-tb
Hassa Temn
3/m rox.
1 | Berynue 3ansatTs. O3HallOMIICHHS 3 POOOYHMMH MICISIMH, IIPaBUIaMU 2
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Ne Kia-1p
Ha3zBa remu
3/m roj.
2 | HocnimxeHnHst ocHOB 00poOku 300paxens B Octave ta OpenCV 4
3 | HocnipKkeHHS MOXKIMBOCTEH 00poOKH Bifeo300pakeHs B Octave ta 2
OpenCV
4 | HocaimxenHs ocodbauBocTed nudpoBoi 0OpOOKH CUTHATY 2
B1/1€0300paKEHHS
6 | 3akmrouHe 3aHATTS. 3aXUCT 1a0OPATOPHHUX POOIT 2
Pazom 12

9 Cawmocriiina podorta

Ne KinbkicTh
Ha3zBa Tremu
3/m rOANH
1 | Tepminomoris B ramy3i BigeoiHpopmarrii. CTpyKTypa CUCTEMHU 4
BioOpakeHHs iH(opmarrii
2 | CBITJIOB1 OJIMHUIII T XapaKTEPUCTUKH 30PY 9
3 | CucreMu noaHHS KOJIBOPIB 15
4 | YacoBi Ta crieKTpaJibHI XapaKTEPUCTUKU B1I€OCUTHAIIIB 11
5 | Xapakrepuctuka 616morekun OpenCV: npusHayeHHs, HasIBHI 12
peaitizailii, yMOBH BUKOPUCTAHHSI, TPUKIIAIN 3aCTOCYBAHHS
6 | Bukopucranns Look Up Tables (LUT), Colormapping, Chroma- 7
key, GrabCut
7 | Xapakrepuctuka moxuBocteir Computer Vision System 8
Toolbox B cepenoBuini MATLAB Ta Octave. I1pukinaan
BUKOPUCTAHHS
8 | [loHATTS PO MAIIMHHE HABYaHHS Ta HOTO 3aCTOCYBAaHHS B 7

o0racTi aHanizy 300paxeHb

9 | Xapakrepuctrka MoxkauBocteit Image Processing Toolbox ta 7
aNroOpUTMIB TIIMO0OKOT0 HaBYaHHA B cepenoBuiii MATLAB Ta
Octave. [Ipukiiagm BUKOPUCTAHHS.

Paszom 80

10 ImpuBixyaabHi 3aBIaHHS

Po6ounm manoM nepeadadueHo BUKOHAHHS 1HMBIIyallbHUX 3aBAaHb 3 TUCIUIUIIHU
y BUTIAII po3paxyHKoBo-Tpadiunoi podoru (PI'P). B miit 3BO HaBomsTh TekcTH
nporpam, siki po3poOsieHi BIAaCHOPYY BIAMOBITHO O OTPUMAHUX BapiaHTIB 3aBAaHb 1
JOCIIKEH] i yac JjabopaTopHux pooOit. Jloknagna inpopmauis npo PI'P mictutecs B
[14.2]. ®opmu kouTpOIIO BUukoHaHHs PI'P HaBeeHi B Ta0:mii.
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Buna podorn ®opMa KOHTPOJIIO KinbkicTh
0aJtiB
CtpyKTypa, OIIUC METOIY Ta 1. BianmoBimHICTh YMOBaM 3aBIaHHS 0...
TIporpaMHa HacTHHa 2. ExciepuMeHTa bHe MiATBEPIKECHHS 0...2
[losicHIOBabHA 3amucKa 1. OOrpyHTOBaHICTh pillICHb 0...13
2. llocunaHHs HA IEPIIODKEpeTia 0...|2
3. BignoBigHicTh 0pOpMIICHHS BUMOTaM 0...]2
4, CBo€yacHICTh 31a4l 0...12
3axuct PI'P CaMOCTIHHICTh BUKOHAHHS (BIAMOBIAI Ha 0...]5
3anUTaHHs)
Pa3zom 0...]120

11 MeToau KOHTPOJIIO

O11iHIOBaHHS 3HaHb CTYJICHTIB 31MCHIOETHCS BiAMOBIIHO 10 «IlojoXKeHHS Tpo
MOTOYHE Ta IMJICYMKOBE OIIIHIOBaHHS 3HaHb 3700yBadiB BHUIOI OCBITH HarioHaasHOTO
yHiBepcuTeTy «UepHiriBchbka TMOJITEXHIKa», MOTOMHKEHOro BYeHOI pagorw HY
«UYepniricpka momitexHikay (mpoTtokon Ne 6 Bim 31.08.2020 p.) Ta 3aTBEepHKEHOTO
Haka3oM pektopa HY «UYepHniriBcbka nomitexHikay Big 31.08.2020 p. Ne26.

3 pucuuriiau 3BO moxxe Habpatu 10 60% MmiACYyMKOBOI OLIIHKYA 32 BUKOHAHHS
BCIX BHUJIB POOIT, 10 BUKOHYIOTHCS MPOTIroM ceMecTpy 1 A0 40% MiJICyMKOBO1 OLIIHKU
— Ha 3aJIKy.

BukonanHsi Ta 0COOMCTHH 3aXHUCT yCiX JIA0OpPAaTOPHUX pOOIT, 3a3HAYECHUX Y
po0ouiii HaBYAIBHIN TIporpamMi 3 JAUCIUIUIIHUA, € 000B’sI3KOBUM. [10TOYHUI KOHTPOJIH
OPOBOJUTHCSA HUIIXOM cHuikyBaHHa 13 3BO mig uyac jnekuii Ta KOHCy/dbTallll Ta
onutyBanb 3BO mijg yac 3axucty 1a00paTOpHUX POOIT.

Pe3ynpTaTé MOTOYHOTO KOHTPOJIO 32 BIAMOBIIHUNA MOIYJIb OMPHIIIOIHIOIOTHCS
BUKJIaJ]adyeM Ha HACTYIIHOMY ayJuTOpHOMY 3aHsATTI. bamu, ski Habpani 3BO mig uac
MOJIYJIbHUX KOHTPOJIIB, CKJIaIal0Th OLIHKY MOTOYHOT'O KOHTPOIIIO.

CemecTpoBuUi KOHTPOJIb Y BUTIISI 3A1iKY TIPOBOAUTHCS ITi]T 4ac 3aJ1iIKOBOTO THYKHS
3 TpbOMa 3aMUTAaHHSMH: ABOMa TeopeTnyHuMU (1o 10 OanmiB MakcMMyM 3a KOXKHE) Ta
omauM mnpaktudHuM (20 OamiB MakcumyMm). OriHKa 3a pe3yJbTaTaMd BHBYCHHS
JUCLUIUTIHU (POPMYETHCS IUIAXOM JIOAAaBaHHS MIJCYMKOBUX PE3YyJbTaTIB MOTOYHOTO
KOHTPOJIIO 10 3aJ1KOBOi OI[IHKH. B3aeM03B’s130K MK HaOpaHUMHU OajlaMH 1 OLIIHKOIO
HaBeneHui y po3aini 10.

B Bumanky moBTOPHOrO CKJIAJaHHS 3aJliKy BCl HAOpaHi MPOTITOM ceMecTpy Oanu
aHYJIIOIOTBCS, a TIOBTOPHUM 3allik CKJIQJa€Thecs 3 TphOMa TNHUTAHHSAMHU: JBOMA
TeopeTuyHuMU (10 30 OaniB MaKCUMyM 3a KOXHE) Ta OJHUM IpakTuyHuM (40 Gami
MaKCHUMYM). 3aJ1iKOB1 O1JIETH 3HAXOASATHCS y MAKETI JOKYMEHTIB Ha IUCIMILIIHY.

VY Bumanky, skmo 3BO mporsrom cemecTpy HE BHKOHAaB B TIOBHOMY 00Cs3i
nepe1oayeHNX poOOYOr0 MPOrPaMOI0 BCIX BHIIB HABYAIBLHOI POOOTH, Mae HEBIIpaIiboBaH1
JaboparopHi poOoTH ab0 He HaOpaB MiHIMAILHO HEOOXimHy KilbkicTh OaiiB (20), BiH He
JIOIyCKA€ThCA 10 CKJIaAaHHS 3aliKy I 4Yac CEMECTPOBOIO KOHTPOJIO, ajle Ma€ IPaBo
JKBITyBaTH akKaJeMiuHy 3a00proBaHICTh y TOPSIKY, rependadeHomy «llomoxkeHHsIM TIpo
IIOTOYHE Ta ITIJICYMKOBE OLIIHIOBaHH: 3HaHb 3BO».
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IloBTOpHE CKIamaHHSA 3ajlKy 3 METOI MIABHMINCHHS ITI03UTHBHOI OIIIHKH HE

JO3BOJJIAECTHCA.

3a pe3ysibTaTaMU CEMECTPY B 3aJ1KOBY B1JJOMICTh BUCTABJISE€ThCS 3aJ1IKOBA OI[IHKA
BIJIMOBIAHO IO IIIKAJIM OI[IHIOBAHHS, 1110 HaBeJeHA B HACTYITHOMY PO3ILIi.

12 Po3noaina 6aiiB, siki orpumyrors 3BO

IToTOYHMIT KOHTPOJIb 32 MOYJISIMHU

MoayJib 32 TEeMATHYHUM IJIAHOM JUCUUILIIHA TA (JOPMA KOHTPOJIIO

KinbkicTh
oaJuiB

3microBuii Moay b 1. OcHoBHU M0OYA0BM cucTeM 00po0kH BineoiHgopmamii

25

1 AKXTHUBHICTB I Yac JEKIIMHUX 3aHATH.

2 IligroroBieHiCTh A0 Ja0OPATOPHUX POOIT.

3 CaMoOCTiliHICTh BUKOHAHHS Ja00paTOPHUX POOIT.
4  CBo€4acHICTb BUKOHAHHS J1a00OpaTOpHUX POOIT.

3
6
9
7

3MicToBHiI MOXYJIb 2. AJIropuT™Mu 00poOKHM Bigeoindopmamii

15

1 AKTHBHICTG T[] Yac JEKIIHHUX 3aHITh.

2 IligroroBneHiCTh 10 1a00PaTOPHUX POOIT.

3 CaMocCTiiiHICTh BUKOHAHHS JJA0OPATOPHHUX POOIT.
4 (CBo€yacHICTh BUKOHAHHS JJAOOPaTOPHUX POOIT.

62 S S

Ouninka 3a PI'P

20

CeMeCTPOBa OIIiHKa MMOTOYHOI'0 KOHTPOJIO

o|le|oooo|e|oooole
N

.. 60

HIkana oninoBanuga . HanionagabHa ta ECTS

Cyma baunis 3a Ouinka 32 HaiOHAJBLHOIO UIKAJIOK0
BCi BHAM Ouninka .
HABYAJbHOL ECTS | A/ eK3aMeHy, KypcoBoi AL 3ATTIKY
NiSlIBHOCTI poboTu
90 - 100 A BIIMIHHO
82-89 B o6e
75-81 C 7100P 3apaxoBaHO
66-74 D :
60-65 E 3aJI0BIJIBHO
HE3a/I0BLILHO 3 HE 3apaxoBaHo 3
0-59 FX MO>KJIMBICTIO TIOBTOPHOTO MO>KJIMBICTIO
CKJIaJIaHHS MOBTOPHOTO CKJIJAHHS

13 IHcTpyMeHTH, 00JIAJHAHHA TAa MPorpaMHe 3a0e3neYeHHsA, BUKOPUCTAHHS SIKHX
nepeadayae HaBYaJIbHA AUCHMILTIHA

JlexmiifHuii MaTepian MOMAEThCS y BHUTJISAI MPE3CHTAIl 3a JOTIOMOTO MeJlia-
npoektopa. Ilig dac Jnekmiil aHami3yloTbcs MNPOOJIEMHI CHUTYyallll, OpraHi3yeThCs
3BOPOTHUHM 3B'SI30K 3 aAyJUTOPIEI0 LUIAXOM (POPMYIIIOBaHHSA 3alUTaHb 1 CTUCIHX
BIJINOBI/ICH 3 000X CTOPiH.

Oco0JMBICTIO BUKOHAHHS JA0OPAaTOPHUX POOIT € 3aCTOCYBaHHS CIEIIaTIbHOTO
oOnagHaHHs Ta TPUKJIAJAHOTO MPOrpamMHOro 3abe3nedyeHHs HaBYaJbHOI J1aboparopii
«Cucmemu Komn tomepHo20 30py ma 8i000padxceHts ingopmayii».
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