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Abstract

FEIT / IPM — Methods of information processing in video surveillance systems
(BB13)

2021/2022 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 HABYAJBLHOI IMCIUIIIIHYA

HaiiMenyBaHHsI Fz.my?,b SHAHD, H‘fmpﬂM Han:g:::: —

. MiAr0OTOBKH, OCBIiTHLO- AMCIUIIIIHA

TNOKAIHMKIB kBaJsidikaniiinni piBeHb AeHHa opmMa HABYAHHS
["amy3b 3HaHB
KinbkicTe kpenutiB — 4 12 Ingpopmayiiini HopmaTtuBHa
MexHoN02il
MonymiB — 1 Pik miaroroBku:
3MICTOBUX MOAIYJIIB — 2 3-i
[ammBigyannHE
HayKOBO-JIOCIIHE CremianbHicTh: 121 —
3aBJaHHS — Inorcenepis npoepamuozo Cenect
PO3paxyHKOBO- 3abe3neuenHs P
rpadiuna pobota
3arajpHa KUJIBKICTD
roaud — 120 2-1
Jlekmil
2,0 roz.
JlabopaTopHni
THXXHEBUX T'OJWH: 0.86 rox.
. )
Ay/UTOPIHX = 2,86, . . CamocrTiiina po6ora
CaMOCTIHHOT i PiBeHb BHIIIOT OCBITH: 3.0 rox
1HIUBIAYaJIbHOI pOOOTH | nepuiuti (bakanaspcoKutil) . ——

. InauBinyaabHi 3aBIaHHs:
3ﬂo§yBaqa BHILIO1 2 71 ron
ocBiTH — 5,71 ’ :

Bua konrpotio:
3ajik

Ipumirka.
CriBBIJTHOIIEHHS KUIBKOCTI TOJIUH ayJTUTOPHUX 3aHATh 10 CAMOCTIMHOI 1 IHIMB11yalbHOL
po6otu ctanoBuTh 40:80=1:2.

3acTOCOBaHI CKOPOUEHHS:

3BO — 3100yBay BUIIOT OCBITH.

CCTV - Closed Circuit Television, (TB-cuctema i3 3aMKHEHHUM KOHTYPOM).

[TepeayMOBOIO BUBYCHHS TUCIUTUIIHU € YCIIITHE 3aCBOEHHS AUCIUILTIH «JIroauHO-
MaluHHa B3aemonish»; «lIporpamuo-amapatHi 3aco0u MEpCOHATBHUX KOMII'TOTEPIBY;
«OcHOBH TIporpamyBaHH:».; «3aco0u 1HTETpallli po3moaIeHNX cuctem». Jluciumiina
MOKpaIlye YMOBUA BUBUCHHS JUCIUILTIH «[IpoekTyBaHHS MpOrpaMHOTO 3a0e3MeueHHsD,
«IIporpamyBanHsI MOOITEHUX MPUCTPOIBY, «CUCTEMH MITYYHOTO 1HTEIIEKTY.

Jana npucruruiina nopyd 3 gucuuiuiiHor «lludpoBa oO0poOka 300pa’keHbB
JOTIOBHIOE 0a3y Uil BUBYEHHS AMCIUILIIHU «Po3mizHaBaHHS 00pa3iB Ta 00poOka
300paxkeHb». OO’€KT BHMBYEHHS BCIX TPhOX JUCHUUIUIIH — 1€ 300pakeHHs, MNpoTe
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npeIMeTy BUBYCHHS (METOIU, AITOPUTMHU Ta CEepH iX 3aCTOCYBaHHS) PI3HATHCA.

Jucnumiina «Metogu oOpoOku iH(opMallii B CUCTEMax BiJIEOCIIOCTEPEIKESHHS
TOJIOBHY YyBary MpUIUISE OCHOBaM pPOOOTH 3 300paKEHHAMH Ta OCOOJIMBOCTSIMU
npoOieMaTUKUA  BIJIEOCHIOCTEpeXEeHHsI. B 1eHTpi — JoauHa-omepaTop, IO €
XapaKTepHUM, B TepIry 4depry, 1 chepu Oesneku. Jucuumutina «Ludpoa o6podka
300pakeHb» (POKYCYETHCS HA OCHOBAX CTBOPEHHS 300pakeHb Ta 0A30BUX aJIrOpUTMAX
00poOKH, K1 BUKOPUCTOBYIOTHCS, 30KpeMa, y cepi iHTepTeHMeHTY. «Po3mi3HaBaHHS
o0pa3iB Ta 00poOKka 300pakeHb» KOHIIEHTPYETHCS Ha O3HAHOMIICHHI 31 cHeIudikoro
BUPIIICHHS 3a/1a4i, Ka OPIEHTYEThCS Ha aBTOMATU30BaHy OOpPOOKY (B T.4., — 3 IITYYHUM
1HTEIIEKTOM).

3HaHHA Ta HaBUYKH, OTPUMAaHI B JIaHIW AMCLHUIUIIHI, MOXKYTh BUKOPUCTOBYBATHUCS
MiJ] Yac MiATOTOBKH BUITYCKOBOI KBamiikaiiiHoi poOoTH OakaiaBpa, a TAKOK BUBUCHHS
JUCLUIUIIH OCBITHBOI MHporpamMu «lH>KeHepis MpPOrpaMHOrO 3a0e3MEUEHHS» JIPYroro
(MaricTepchbKoro) piBHs BUIIOi OCBITH.

2 Mera Ta 3aBJaHHA HABYAJILHOI AUCHUILIIHA

Metorw BUKIIAIaHHS HAaBYAJIBHOI JUCHHUIUIIHM “‘Memoou o0bpobku ingopmayii 6
cucmemax eioeocnocmepedxcennsi” € GopMyBaHHSA NMPOGECiHHOT CUCTEMU TOTISIIB Ta
HAaBMYOK 13  3aCTOCyBaHHS  MeTOAIB  oOpoOku  iHdopmarii B  cuUCTeMax
B1JICOCIIOCTEPEIKCHHS 111 Yac MOBCAKAECHHOI MIsUThHOCTI (paxiBiig B ramy3i 3Hanb 0501 —
Inghopmamuka ma obuucnrosanvua mexuixa. [Ipegmer BUBUEHHS — CYKYIHICTh METO/IIB,
K1 BUKOPUCTOBYIOTH J1J1s1 0OpOOKH 1H(POpMaLIii B CUCTEMAX BIJIEOCIIOCTEPEKEHHS (TOOTO
CHUCTEMax TejcOaueHHS 3 3aMKHYTHUM KOHTYPOM) 3 METOIO TIOKPAIICHHS SKOCHI BX1THOTO
CUTHAJY Ta JJIsl 8udileHHs MOTPIOHOI 1H(popMallii 3 BieocurHany (paitny).

[Tin yac BUBYEHHS AUCHUILUIIHU 3100yBay BuUloi ocBiTH (3BO) Mae Habytu abo
po3mpuTy HacTynHi 3arainbHi (3KX) Ta daxoni (PKx) kommereHTHOCTI, nependaydeHi
OCBITHBOIO ITPOTPAMOIO;

3K1. 3natHicTh 70 aOCTPaKTHOTO MUCJICHHS, aHAJII3y Ta CUHTE3Y.

3K2. 3gaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIIIsX.

3KS5. 3gaTHICTS BUUTHCS 1 OBOJIO/IIBATH CYYACHUMU 3HAHHIMU.

3K6. 3gaTHICTh 10 TOMIYKY, OOpOOJIEHHS Ta aHali3y 1H(pOpMaIlii 3 pi3HUX JHKEPEIL.

3K13. 3natHicTh MpaItoBaTH B MIXKHAPOJHOMY KOHTEKCTI.

OK17. 3paTHICTH PO3POOIATH apXITEKTYPH, MOJYJI Ta KOMIOHEHTH MPOTPAMHHUX
CHCTEM.

®K19. 3parnicts poTpumyBaTHcs crnenudikaniid, CTaHAapTiB, MOpaBUi 1
peKkoMeHalii B mpodeciiiHiii rajry3i Npu peaizallii IpoLeciB )KUTTEBOTO LUKITY.

@®K22. 31aTHICTh 3aCTOCOBYBATH (PYHIaMEHTAJIbHI 1 MUKAUCLMIUTIHAPHI 3HAHHS JJIS
YCHIIIHOTO PO3B'sI3aHHS 3aB/IaHb 1H)XXEHEP1l MPOrpaMHOT0 3a0e3NeUCHHS.

O®K24. 3p1aTHICTh HAKOMUYYBAaTH, OOPOOJSATH Ta CHUCTEMATU3yBaTH NpodeciitHi
3HAHHS MI0JI0 CTBOPEHHS 1 CYNPOBODKCHHS MPOTPAMHOTO 3a0€3IMeUCHHST Ta BU3HAHHS
BKJTMBOCTI HaBYaHHS TIPOTATOM BChOTO JKHTTS.

®K?25. 3natHicTh peanizoByBaTu (a3u Ta iTeparlii JKUTTEBOTO ITUKITY MPOTPAMHUX
cucteM Ta 1H(OPMAIIMHUX TEXHOJIOTi Ha OCHOBI BIAMOBIAHUX MOJEICH 1 IIIXOMIB
PO3pOOKHU MPOTpaMHOTro 3a0e3MeUeHHS.
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®K27. 3patHicTh OOIpYHTOBAaHO OOHMpaTH Ta OCBOIOBATH 1HCTPYMEHTapiil 3
PO3pOOKH Ta CYIPOBOKEHHS IPOrPAMHOIO 3a0€3MeYeHHSI.
®OK28. 31aTHICTB 10 AITOPUTMIYHOTO Ta JJOTTYHOT'O MHUCJICHHS.
OCHOBHMMHU 3aBJaHHSMM BUBUYEHHS JUCHMILTIHH “Memoou obpooxu inghopmayii 6
cucmemax 8i0eocnocmepedcenus” €.
1) O3HaifomJieHHS 3 CydYaCHMM CTaHOM 1 TEHJCHIISIMH PO3BUTKY CHCTEM
BIJIEOCTIOCTEPEKEHHSI.
2) BuBueHHs 0CHOB (hOTOMETPIi, KOJOPUMETPIi Ta TEOPii BiACOCUTHAIIIB.
3) IlpakTuuHe O3HAHOMIICHHS 3 OCOOJMBOCTSAMH Ta 3aCBOEHHS OCHOB pPOOOTH
MPOrpaMHUX 3acO01B AJIs BIICOAHANI3Y B CHCTEMAaX B1JCOCIOCTEPEKECHHS.

3 OuikyBaHi pe3yJibTaTH HABYAHHS 3 AUCUMILIIHU

ITin yac BuBueHHs auctuiuiing 3BO mae gocsartu abo BAOCKOHAJIMTH HACTYIIHI
nporpamHi pe3yibratu HaBuanHd ([IPH), nepeabaueHi 0CBITHBOIO MPOrpaMoro:

[1PO1. AmnanizyBaTu, LJIECOpPSIMOBAaHO INYKaTH 1 BUOMpATH HEOOXIJTHI IS
BUpIIIEHHST MpodeciHHUX 3aBaHb 1H(GOPMALIMHO-TOBITHUKOBI PECYpCH 1 3HAHHS 3
ypaxyBaHHSIM CY4aCHHUX JOCSTHEHb HAYKH 1 TEXHIKH.

ITPO5. 3Hatm 1 3acTOCOBYBAaTH BIANOBIAHI MaTeMaTHYHI IOHATTS, METOIU
JIOMEHHOTO, CHUCTEMHOTO 1 00'€KTHO-OPIEHTOBAHOTO aHajizy Ta MaTEeMaTUYHOTO
MOJICIIIOBAHHS JUIsl pO3POOKH MPOTPAMHOT0 3a0€3MEUEHHS.

ITPO7. 3natu 1 3acCTOCOBYBATH Ha MPaKTHUIl (PyHIaMEHTaIbHI KOHIEIII1, TapagurMu
1 OCHOBHI NPUHLIUNH (QYHKLIIOHYBAaHHS MOBHUX, IHCTPYMEHTAJIBHUX 1 O0OUYMCITIOBAIIBHUX
3ac001B 1HXEHEpIi MPOrpaMHOTo 3a0€3MeUEHHS.

[TPO8. BMiTu po3po0siTH JIFOIUHO-MAITMHHUMN THTEpPEIAC.

I1P13. 3HaTu 1 3acTOCOBYBaTHM METOJM PO3POOKU aJITOPUTMIB, KOHCTPYIOBaHHS
MIPOTPAMHOTO 3a0€3MeUeHHS Ta CTPYKTYP TaHUX 1 3HAHb.

[1P14. 3actocoByBaTM Ha TMpPaKTHUIl I1HCTPYMEHTAJIbHI MpOrpaMHi 3acobml
JOMEHHOTO aHali3y, NPOEKTYBaHHS, TECTyBaHHS, Bi3yai3allli, BUMIpPIOBaHb Ta
JOKYMEHTYBAaHHS IPOTPaMHOT0 3a0€3MeYeHHS.

[TP15. MoTtuBOBaHO 00MpAaTH MOBH MPOTPAMyBaHHS Ta TEXHOJIOTIT PO3POOKU st
PO3B'sI3aHHS 3aBJAaHb CTBOPEHHS 1 CYITPOBOIKEHHS TPOrPAMHOTO 3a0€3MeYeHHS.

ITP17. BwmiTu 3acTOCOBYBAaTH METOIM KOMIIOHCHTHOI PO3pPOOKH MPOrpaMHOIO
3a0e3MeyeHHs.

[1P18. 3natm Ta BMITH 3acTOCOBYBaTH 1H(OpPMAIIHI TEXHOJIOT 00poOKH,
30epiraHHs Ta mepeaayi JaHuXx.

VY nmiacymky 3BO noBuHHI

3Hamu :
1. 6a30Bi TepMiHM Ta BU3HAYEHHA B raiay3i oOpoOku iH@opMalli B cucTemMax
B1JIEOCIIOCTEPEIKCHHSI,
2. OCHOBM METOJMIIB TOMEPEeaHhOI OOpOOKH, pO3Mi3HABaHHS Ta CTHUCKAHHS
BiJIeoiH(OopMaIlii;
3. 0co0aMBOCTI pOOOTH 3 IPOTPAMHHM 3a0€3IIEUCHHSIM JIJIS BiJICOCIIOCTEPEIKCHHS,

4. TeHJCHINI PO3BUTKY alapaTHOro Ta MPOrpaMHOro 3a0e3MeYeHHS CHCTEM
B1JICOCIIOCTEPEIKCHHS,



emimu '

1. obGupatu amapatHy KOH(Irypamir0 IEepCOHAJbHUX  KOMIT IOTEPIB 1
BUKOPHUCTOBYBATH ii Ji1s1 00poOKH iH(DOpMaILlii B cHCTeMaX BlJCOCTIOCTEPEIKCHHS;

2. MIAKIIOYATH, HaJAIITOBYBaTH Ta MOJEPHI3yBaTH araparHi 3aco0u Jjis
00poOku 1HGOpMaIlii B CUCTEMaX B1ICOCTIOCTEPEIKCHHS,

3. obupatu KoHQiryparliro MporpaMHuX 3acoOiB il 0O0poOku iHGopmalii B
CHUCTEMax BiJICOCTIOCTEPEKEHHS 1 3aCTOCOBYBaTH iX Yy mpodeciiHiii MisIbHOCTI
OakaaBpa 3 IpOrpaMHOi 1HKEHepii,

4. BCTaHOBJIOBATH, HANAIITOBYBAaTH, PO3POOIATH Ta 00CIYroBYBaTH MPOrpaMHi
3aco0u s 00poOKy iH(OpMaIlii B cHCTeMax BiIEOCTIOCTEPEKEHHS.

4 Kpurepii OliHIOBaHHS pe3yJ/IbTATiB HABYAHHS

3 tumu 3BO, K1 10 TPOBEIEHHS MIJICYMKOBOIO CEMECTPOBOIO KOHTPOJIIO HE
BCTHTJIM BUKOHATH BC1 000B’SI3KOB1 BHJIM POOIT Ta MAaIOTh MiJCYMKOBY OIIiHKY Bix 0 10
19 GaniB (3a MIKAJIOK OI[IHIOBAHHS ), TPOBOJASITHCSA TOJATKOBI 1HIUBIAyaJIbHI 3aHATTS, 32
pe3yJabTaTaMu SKUX BHU3HAYAETHCSA, HACKUIBKU TJIMOOKO 3aCBOEHMM MaTepiaji, Ta 4
HEOOX1JHE TTOBTOPHE BUBUCHHS JUCITUTLIIHH.

JlucuuruiiHy MOYKHa BBa)KaTH TaKolo, IO 3acBo€Ha, Ko 3BO:

1) 3nae:
— MpPU3HAYEHHS Ta OCHOBH poOOOTHM amapaTHUX 3aco0iB JJii CHCTEM
B1/ICOCTIOCTEPEIKECHHS,

— CKJIaJ] Ta MOXJIMBOCTI Cy4aCHOTO CIYKOO0BOT'0O Ta IPUKJIAJHOIO IIPOTPaMHOTO
3a0e3MeueHHs 11 CUCTEM B1JIEOCIIOCTEPEKEHHS,

— eTaly CTBOPEHHsI MPOTrPAMHOI0 MPOAYKTY JIJIsl CHCTEM BIJI€OCTIOCTEPEKEHHS,;

— TOHATTS PO BiJEOCUTHAJIH;

— KpUTEpIi IKOCTI BIACOCUTHAITY;

— METOJU CTUCKaHHS BIJICOCHUTHAITY.

2) BMi€:
— oOupaTu mporpamu Jyisi BAKOHAHHS OTepalliil BIATBOPEHHS Bifeo (aiiis;
— TMpamoBaTd 3  OCHOBHUMH  TPUKIAQAHUMHU  TpOrpaMamu,  sIKi

BUKOPUCTOBYIOTHCS B CHCTEMAaX B1I€OCIOCTEPEKEHHS.
5 3aco0u IiarHOCTHKHU pe3y/bTATiB HABYAHHS

3acobamMu OIiHIOBAaHHS Ta METOJAaMH JEMOHCTPYBAaHHs PE3yJIbTaTiB HaBUaHHS 3
JUCIUIUIIHYU € MMOTOYHUN Ta CEMECTPOBHUM KOHTPOJIb. [I0TOUHMN KOHTPOJIb CKIATAETHCS
3 ONMHUTYBaHb, SIKI MIPOBOJATHCA i Yac JIEKIlIH, a TAaKOXK — 3aXUCTy JabOpaTOpHUX Ta
pO3paxyHKOBO-TpadiuHUX poOIT. 3amUTaHHS JJI1 MOTOYHOTO KOHTPOJIO 3HAXOIATHCS Y
BIJIMOBIIHAX METOJAMYHUX peKoMeHAallisax. CeMecTpoBUH KOHTPOJIb TPOBOAUTHCS Yy
BUTJISIZI 3Ky, 3alTUTAHHS /10 SIKOTO Ha MOYaTKy CEMECTPY PO3MIIIYETHCS HA CTOPIHIII
JTUCIUIUTIHU B cuctemi auctadiiiiHoro HaB4aHHs MOODLE. 3anuranss no 3amiky
TaKOXK 3HAXOSTHCS B MAKET1 TOKYMEHTAIlli Ha JUCITUTLTIHY.



8
6 IIporpama HaBYAJbHOI IMCUUILTIHN

3microBuii MmoayJb 1. ba3osi 3acaam moOya0BHM cHCTEM BieOCIIOCTEPEKEHHS

Tema 1. Bcmyn. Ochoéni nonammasa ma 6u3HaA4eHHA

[IpeameT 1 MeTa BUBUEHHS TUCLUILIIHMA Ta OCHOBHI BUpilTyBaHi 3a1a4i. CTpyKkTypa
HaBYaJIbHOTO Kypcy. HaBuanbHO-MeTOAM4YHA JiTepaTypa 3 JUCUUIUIIHU. MeToauyHe
3a0e3neueHHs. PexkoMennoBaHa miTeparypa. basoBa miteparypa.  JlomomixHa
niteparypa. [Hpopmartiiiai pecypcu.

OCHOBHI TIOHSTTSI BiICOCIIOCTEPEIKEHHS T4 HOTO KOMIIOHEHTU. 3HAYEHHSI TEPMiHIB
«gideocnocmepeodicenta» T1a «CCTVy». IlepcniekTHBHI HampsiMu PO3BUTKY HAyKd Ta
TEXHOJIOT1H: IITYYHUN 1HTENEKT, MAllMHHE HaBYaHHS, IHTEPHET peyeil Ta 1X 3HaueHHS
IUIA pO3BUTKY BigeocrnoctepeskeHHs. Cdepu 3acToCyBaHHS Ta MPHUKIAIA BUKOPUCTAHHS
B1JIEOCIIOCTEPEXKEHHA. [CTOpUYHI eTamud, OCHOBHI MpOOJEeMU Ta XapaKTEPUCTUKY
0COOJIMBOCTEN CYy4acHOTO CTaHy PO3BUTKY CUCTEM B1I€OCTIOCTEPEIKEHHSI.

BukopuctaHHs CyKyNmHOCTI MeTOAIB 00poOku i1H(dopmanmii B cHcTeMax
B1JIEOCIIOCTEPEIKECHHSI. [TouAarTs «8loeoinpopmayisny, «yughposa 00podKa
gi0eoinhopmayiiy, «BIOCOaHANIMUKAY, «300PANCEHHA», «KOMN TomepHa 00pooKa
8i0eoy». XapakTepUCTHKA CTaAlil KOMIT IOTEpHOI 00poOKa Bizi€o.

Tema 2. Anapamni kKomnonenmu cucmem 8i0e0CnOCH EPesHCceHH

:xepena indgopmamii 1J5 cUCTEM BigeocnocTepeKeHHsA

XapakTepucTuKka IMepelaloyux Kamep, sKI 3aCTOCOBYIOTBCS B CHUCTEMax
B1/ICOCTIOCTEPEIKEHHS, 38 TUTIOM BUX1JIHOTO curHairy. OCHOBH1 0COOJIMBOCTI, IEpeBaru Ta
HEJIOJIIKK aHaloroBux kamep. OCHOBHI 0COONMBOCTI, mepeBarn Ta Henojiku AHD-
kamep. OCHOBHI 0COOIMBOCTI, epeBaru ta HeAaodiku |P- (uudposux) kamep.

IIpucrtpoi BinoOpaxenHs: iHgopmauii 1JIs CHCTEM BiI€OCIIOCTEPEKECHHA

XapakTepucTUKa MNPUCTPOIB B1IOOpakeHH 1H(POpMAIlii, SIKI 3aCTOCOBYIOTHCS B
CHUCTEeMaxX BIJICOCIIOCTEPEKEHHS. 3HAUYEHHS TEPMIHIB «iH@opmayilina Mooenb» Ta
«cucmema  8idobpaxcenns  iHgopmayiiy.  OCHOBHI  OCOOJIMBOCTI  MOHITOpIB
BijieocniocTepexxkenHs. Knacudikaiiisi BiI€OMOHITOPIB, SIKI 3aCTOCOBYIOTHCS B CHCTEMax
BimeocnioctepexxkenHs. llepeBarn Ta Hemonmiku pi3HMX KkiaciB. [IpoGiema BuOOpY
pi3HOBH 1Y MOHITOpa. OCOOIMBOCTI CydacHUX MPOQECIHHUX BIICOMOHITOPIB JJII CUCTEM
BizeocniocTepexkeHHsa.  OCHOBHI ~ XapaKTEpUCTUKHM  MOHITOPIB I CHUCTEM
B1JIEOCIIOCTEPEKEHH. THUTOBA CTPYKTypa MPHUCTPOIO0 BigoOpakeHHs iHopmarlii Ta ii
eneMeHTH. [Ipu3HaueHHS OCHOBHUX CTPYKTYPHUX BY3JIIB TMPUCTPOIO BiJOOpaKeHHS
iHopmMmartii. [ToHATTS «cucTema BiioOpakeHHs 1HPOopMaIii».

IIpuctpoi 30epiranns iHpopmauii Npo BigeocnocrepeKeHHs!

[Tousarts «sideopeecmpamop» Ta NPUHIUI Horo poOoTu. 3aBAaHHA, SKi
BUPILIYIOTHCS B1JIEOpPEECTPATOPAMU. XapaKTEPUCTUKA OCOOJIMBOCTEN 171€0pEECTPATOPIB
Ta IXHI mapameTrpu. Buam BizeopeecTpaTopiB Ta OCOOJMBOCTI  MEPEKEBUX
BijleopeecTpaTopiB. THUIMOBI XapaKTepUCTUKH Ta MmapaMmeTpu MepexeBux DVR.
BusnaueHHss moOHATTA «sideocepsep». Kitacudikaiiis BigeocepBepiB. 3acTOCOBAHHS
BiJIeOCEpBEPIB B CHUCTeMax Oe3MmeKkd. XapakTEepPUCTHKA TIepeBar BiIEOCEpPBEPIB B
MOPIBHSHHI 3 BIJICOPEECTPATOPAMHU.

Tema 3. Ilpoekmysanns cucmem gideocnocmepercenHus

Kommiekc 3aBmaHb, 110 BHUPIIIYETHCS B MPOIECT MPOEKTyBaHHS CHCTEM



BijeocriocTepexeHHs. [Ilpeamer, pexuM CIOCTEpexeHHs, KOH(Irypamis 3aco0iB
BIJICOCIIOCTEPEIKEHHsSI Ta HEOOXiJHa SIKICTh 300pakeHb. BUMOTM 1 BHAM MPHUCTPOIB
BiIoOpakeHHs 1HOpMaIli s BiAeo- 1 ayJI0KOHTPOI0. XapaKTePUCTHKA MEPEKEBHUX
(GyHKININA, TEpCHeKTUB PO3MIMPEHHS CcucTeMH, (yHKIii 3axucty iHdopmMmalii Ta
CJICKTPOHHUX KOMIIOHEHTIB. Bumoru no mporpamHoro 3a0e3nedyeHHs 3 aHalliTUKOIO
BIJICOKOHTEHTY. 3aX0/I1 100 3a0e3MeUeHHs IHTerpallii CHCTEMH B1JI€OCTIOCTEPEIKEHHS,
HE3aJIeXKHOCTI 11 poOOTH BiJ CUJIOBUX MEPEXK EJIEKTPOIOCTayaHHS Ta BpaxXyBaHHs
(h1HaHCOBHUX MOKJIMBOCTEH 3aMOBHHUKA.

Kpoku, BUKOHYBaHI Ha eTami aHali3y Mepex 1 mabopy Bigeokamep Mia dac
NPOEKTYBaHHS CHCTEM BifeocnoctepexxeHHsa. llporec migbopy anamoroBux abo IP
BiJIcOKaMep 1 XapakTepUCTUKA X (DYHKIIOHAIBHOCTI, CBITJIOUYTJIMBOCTI, JO3BUIBHOT
3MaTHOCTI, MBHAKOCTI 3HOMKH. Komexu. MOXIMBOCTI BUKIIOUEHHS Y3TOKCHHS
TPAHCJIBOBAHUX OOCSATIB JIaHUX 3 MPOIMYCKHOK CHPOMOXKHICTIO 1 IIBUAKICTIO Mepeaadl
JIBC i 30BHIIHIX KaHaIIB 3B's13Ky. Xapakrepuctrka mouarts «Quality of Service (DSCP
— Differentiated Service Codepoint)». BaxuBicte audepeHiioBaHoi mnepeaadn
YacTOTU KaJIpiB Ha €KpaHW pPI3HUX MNPUCTPOiB (MOHITOPH, IUIAHIIETH, CMapTHOHH,
KoMyHikaTopu). OcHaileHicTh Kamepu. Ponb MikpodoHa 1 JiHIHHOTO BHUXOIY.
XapakTepucTuka pPEKUMIB CHUMIUICKCY, HAMIBAYIUIEKCY 1 AYIUIEKCYy. 3a0e3neueHHs
3aXHUIIEHOCT] BiJIEOKaMEpH B1J 30BHIIIHIX BIUTMBIB. Poiib iH)KeKTOpa. XapaKkTepucTHKa
THUITIB TIepeAadi JaHUX, MOXKJIMBOCTI )KUBJICHHS B1Jl pi3HUX JpKkepelt. OliHKa IMiJICYMKOBOT
BApPTOCTI 3 KOMILUIEKTYIOUUM 00JIaITHAHHSIM.

XapakTepucTUKa JPyroro eramy MpoeKTyBaHHS BieocTocTepekeHHs. Bumorn 10
BUOOPY TOIOJOTI Ta apXITEKTypH Mepexi. BusHaueHHs ckiagy o0aqHaHHs AJIs 3aIUCy
1 30epiranHs iH(opMallii B 3aJ€kKHOCTI BiJl 0OCSTiB, TEPMiHIB 30€piraHHsl Ta BUMOT 3
Oe3neky. BuzHaueHHs MeTOAIB 3a0e3MeueHHs OOMEXEeHHs OCTymy A0 1H(opmanii, a
TaKOX YHPABIIHHS HArJs0M 1 3allUCOM B CHCTEMax BizeocnocTtepekeHHd. OCHOBa Ta
3aBAaHHS 3aKJIFOYHOTO €TaITy MPOSKTYBAHHS CUCTEMH BiJICOCTIOCTEPSKCHHS.

Tema 4. Ocnosu pomomempii ma inxcenepnoi ncuxonocii

bazoBi monsaTTs dotomerpii. Bumumumii maiamnasoH, eHepris BUIIPOMIHIOBAHHS,
npoMmeneBuil moTik. [loHATTs mpo edexTuBHMIT TOTIK. [HTErpanbHa Ta crekTpaibHa
YyTIUBICTH MpUiMada MPOMEHEBOT0 MOTOKY. CBITJIOB1 BeIMYUHH. J{1aIeKTHUHUIN 3B'I30K
MDK MPOMEHUCTUMU Ta e(eKTUBHUMU BelnunHaMu. KpuBa BifHOCHOI BUAHOCTI. Edekt
[Typkin’e Ta ¥oro 3HaueHHs. [loHsaTTs npo cBiTioBuii moTik. Cuna cBitia. CBITUMICTb.
SAckpasicte. CBitiioBa Biggada. OCBITJIEHICTh. 3aKOHU ,,KOCHUHYCIB” Ta ,,KBaJpaTiB
BijicTaHel”. OIUHUII BUMIPIOBAaHHS CBITJIOBUX BelWuuH. KaHnena, JIOMeEH, JIFOKC Ta
noxigHi oguHUIl. [To3acucTeMHi oauHuIl. AfanTyro4a iCKpaBiCTh.

@dyHKIIOHANbHA Opraxizauis 30py. HedoTomerpruuHi mapameTpu 1 MexaHi3Mu
30pOBOT0 CIIPUMHATTS Ta IXHE 3HAYEHHs. AKOMOJAIlisA Ta ajganTaiis. J(uHamika 31HUIII.
KounBeprenuiss ta auseprenuis. Ctpykrypa citkiBku. Ilong 3opy. SckpaBicHi moporu
3opy. 3akoH Bebepa-dexnepa. IIpoctopoBi xapaktepucTuku 30py. Yacosi
xapakTepuctuku 30py. 3akoHu deppi-Iloprepa ta Tans6o0Ta.

Tema 5. Ocnoeu konopumempii

TeopetnyHi OCHOBU KOJIOPUMETPIi. TPHOXKOMIIOHEHTHA TEOPisl KOJILOPOBOTO 30PY
I'enbmrombiia. Teopist "onmoneHTHUX KObOpiB" ['epinra. [Ipunnumn aii konopumeTpa Ta
XapakTepucThKa KonopumerpuuHoi piBHOcTi. Komboposi momeni LMS, RGB, XYZ.
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IIpencraBienHss KOIBOPY Ta MWOr0 XapaKTEPUCTUKU. BH3HAYEHHS KOOpPIHMHAT
konbopHOCTl. KompopoBuit rpapik MKO. TepMiH «KOJBOPOBE  OXOILICHHS.
Knacudikarnist cnoco6iB 3MilllyBaHHSI KOJIbOPIB. 3aKOHU KoJIopuMeTpii. Po3paxyHok
KOOPJIMHAT KOJIBOPOBOCTI pe3yjIbTaTy 3MIIIyBaHHS 3a JOMOMOTOI0 3aKoH1IB ['pacmaHna.

XapakTepucTuKa KOJIbOPOBOi Ppo3aAuTbHOT 3aaTHocTi. ['padik Mak-Anama.
[Ipuknagm NOPaKTUYHOTO BUKOPUCTAHHS  TPHOXKOMIIOHEHTHOTO  IpPEACTaBICHHS
KoJb0piB. CyMiCHI CUCTEMH KOJBOPOBOTO TejeOadyeHHs Ta ixHI 0cOOMUBOCTI. [1oHATTS
KOJILOPOBOI CEJIEKITI.

[TopiBHSHHS aIUTUBHUX Ta CyOTPaKTUBHHUX KOJIIPHUX MOJENeH. XapaKTeprucTuKa
komipaoi moxpem HSI. Bzaemo3s'szox komipamx wmoxeneir RGB 1 HSI (HSV).
Busnauenns cdep 3actocyBanHsa Mojieni pizHuli konbopiB Y CrCb Ta HeniHiitHOT Moieni
L*a*b*. Xapakrepucruka 6i6miorekn OpenCV: npu3HaueHHs, HasiBHI peai3allii, yMOBU
BUKOPWCTAHHS, TPUKJIAIN 3aCTOCYBaHHS.
3micToBuii MoayJIb 2. AJIrOpUTMHU 00pOOKH BieoiHpopmaii

Tema 6. bazosi ancopummu 00pooKuU 300pasricens

[Tonsittst ricrorpamu  1UGpPoOBOro 300paxkeHHs. XapakTepucThka 0a30BUX
anroputMmiB 00poOku 300pakeHb. Kopekilisi KOHTPAcTHOCTI, $CKPaBOCTi, ramMma-
kopekiis. [Ipukinanu Bukopucranus st OpenCV a6o MATLAB.

XapakTeprcTHKa TOHYBaHHS, pEryIFOBaHHS HACHYCHOCTI, BUKOopUcTaHHsa Look Up
Tables (LUT), Colormapping, HopmaJti3aiiisi, BAPIBHIOBAHHS TiCTOIPaMH.

Xapakrtepuctuka cermenTarii, matting, Chroma-key, GrabCut. Bemuuunm, 3a
JOTIOMOT OO SIKUX MOKHA MOPIBHATH 300payKEHHS.

Tema 7. Ananiz oinapuux 306paxcens

XapakTepucTuKa HamiBTOHOBUX, 0araTOCHEKTPAIbHUX, MAaPKOBAHUX 300paKEHb.
CnocoOu 0OTpuMaHHs Ta MPUKIIAIM 3aCTOCYBAaHHS Olepalii 3 0O1HapHUMU 300paKEHHIMH.
Pi3HOBUAM cycincTBa (CyMIKHOCTI) MIKCENiB Ha 300paxeHHi. Pi3HOBMAM MOpPOroBOi
OiHapu3alli HamiBTOHOBUX 300pakeHb. lIpukiaa BUKopuCTaHHSA OiHApHUX 300pa)kKeHb
JUIS  1HCTIEKIIIHHOTO KOHTpoJifo. Bubip moporoBux 3HayeHb mij dYac OiHapu3allii
HaIBTOHOBUX 300paxeHb. CriocoOu BHOOpPY MOPOTOBOTO 3HAYEHHS. XapaKTEepUCTHKA
Metonaa Ony.

[Tonsittt  mopdosorii  OGiHapHMX  300pakeHb.  Bu3HaueHHs  TepMiHY
«CmpyKmypyouui elemeHm» Ta TPUKIAAN CTPYKTYpyrouux enemeHTiB. OCHOBHI
MOPQOJIOTIUHI omepailii, iX CyTHICTh Ta cdepu 3acTtocyBanHs. [Ipuknan Hapowyeanns.
XapakTtepuctuka MOp(hOoIoriuHoi OoOpoOKM HamiBTOHOBUX 300paxkeHb. CyTHICTb
MApKy8auHs nos'szanux komnonenm. lIpukiiag peKypCUBHOTO ajJrOpPUTMy MapKyBaHHSI.
Busnauenns osznaxku (Oeckpunmopu) o0nacTeil, BUSABICHUX Ha 300pa)keHHI, Ta TPYIH
ixHiX BiacTuBOCTeH. [Ipukianu BUBHaAUCHHS n10wi, yermpoioy Ta nepumempy 00acTei.
XapakTepucTUKa BIaCTUBOCTI (popMu 0o0nacTel, BUABICHUX Ha 300pakeHHI. MeToau
BU3HAUCHHS OKpy210cmi, cepedHboi padialvbHOi 8i0cmaHi, cepeOHbOK8AOPAMUYHOSO
BIOXUIEHHS 1 YeHMPATbHO20 MOMeHm)y. BU3HAUEHHS IOHSTTS TIPO 20108HY icb 00 '€KMA.

MoxnuBa nocnioosuicms emanié SupiulenHs 3a0ayi po3nisHaéamHs 00'€KTIB.
Cnocobu ananizy ozuax 00'ektiB. OCOOIMBOCTI PyHYHOTO MiI00PY, TpadiyHOTO aHAIIZY
Ta MAaIIMHHOTO HaBYaHHs. XapakTepuctuka moxiauBoctedr Computer Vision System
Toolbox B cepenorumnti MATLAB. Ipukiaayn BUKOPHUCTAHHS.

Tema 8. Ananiz naniemonosux 300paixcens
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Mopdomnoriuna 00poOka HamiBTOHOBHX 300paxkeHb. HapomryBanus. Epo3is.
3amukanHg. Po3MukanHs. MapkyBaHHS TOB'SI3aHUX KOMIIOHEHT. PexypcuBHUM
aNroput™M MapkyBaHHs. [lpukian MapKkoOBaHOTO 300pa)KE€HHs, MPEACTaBICHOrO B
nceBIOKoJIbopax. BiiactuBocTi o6nactedt (03HakM abo JeckpunTopu). I'eoMeTpuuHi
BJIacTUBOCTI. BiactuBocTti hopmu. BiracTUBOCTI B3a€EMO3B'3Ky MK TpylaMu 00J1acTei.
BiactuBocTi iHTeHCHBHOCTI. BiactuBocti Tekctypu. BiactuBocti pyxy. I[IoHSITTS 1po
po3ni3HaBaHHs 00'ekTiB. Criocobu aHami3zy o3Hak. Pyunwuii miabip. ['padiunuii ananis.
[ToHSATTS PO MallIMHHE HABYAHHSA Ta HOT0 3aCTOCYBaHHS B 00JIaCTI aHAJI3y 300paKEHb.

Tema 9. Ilpunuyunu nobyoosu cucmem a6MOMAMUYUHO20 PO3NIZHABGAHHA
HOMEPHUX 3HAKIG

AkTyanbHicTh  3amadyi. MokiuBa  TOCHIAOBHICTH  Ji 3  BUPIMICHHS.
XapakTtepucTuka MpocTopoBOi ¢imbTparii 300paxeHsb. [1ocmimoBHICTh JETEKTYBaHHS
HOMEPHOI IUJIACTUHHU. XapakTEpHCTHKAa METOMIB oOuucieHHs mnoxigHoi. [loOymoBa
npoekiiii. CerMeHTallis HOMEpPHOI IUJJaCTUHM Ta BHUAUICHHS O3HAK CHMBOJIIB.
[TocnimoBHICTH KPOKIB TpH pO3IMi3HABaHHI CHMBOJIB HOMEPHOIO 3HAKy Ha OCHOBI
obumncieHHs KoedilieHTa Kopessiii. XapakTepucTrka MoxuimBocterr Image Processing
Toolbox ta amroputmiB rimbokoro HaBuauHs B cepemoBuini MATLAB. Ilpuxmamu
BUKOPUCTAHHS.

7 CTpyKTypa HABYAJIbHOI TUCUMILTIHU

KinbkicTb roguH ans
AeHHoI bopMU HaBYaHHSA

HasBu 3amictoBux moaynie i Tem X
Y Tomy uucni

Bekoro JNek. | J1a6. | C.p.c.
3micToBuii Moay.sb 1. ba3oBi 3acaau mody10BM CHCTEM Bi1€0OCIIOCTEPEKECHHSA
1| Beryn. OCHOBHI HOHATTS Ta BU3HAYEHHS 13 3 6 4
2 | AmapaTHi KOMIIOHEHTH CHCTEM 15 4 2 9
B1JICOCTIOCTEPEIKCHHS
3 | [IpoexTyBaHHS CUCTEM BiZICOCTIOCTEPEIKCHHS 18 3 15
4 | OcHoBH (PoTOMETPIT Ta IHXKEHEPHO1 ICUXOJIOT1i 13 2 11
5 | OcHOBH KOJOpUMETPIT 16 4 12
Pa3om 3a 3micToBuM MoayJiem 1 75 16 8 51
3micToBHIT MOAYJIb 2. AJIropuTMu 00poOKHU Bifxeoingopmauii
6 | ba3oBi anroputmMu 00pOOKH 300paKEHb 12 3 2 7
7 | Anani3 G1HapHUX 300pakeHb 11 3 8
8 | AHani3 HaMmBTOHOBHUX 300PaKEHb 10 3 7
9 | IlpuHMnu NOOYAOBH CUCTEM ABTOMATHUYHOTO 12 3 2 7
pO3Mi3HaBaHHS HOMEPHUX 3HAKIB
Pa3om 3a 3micToBUM MoOayJiem 2 45 12 4 29
Ycboro roauH 3a JUCHUILIIHY 120 28 12 80
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8 Temu J1a60paTOPHHUX 3aHATH

Ne Kin-Tp
Ha3zBa Tremn
3/m TOJ.
1 | Berynne 3ansatTs. O3HallOMIICHHS 3 pOOOYUMHU MICIISIMU, TIPABUIIAMHU 2
MIPOBEJICHHS Ta 37a4i JJabopaTopHUX poOIT. BCTymHUN IHCTPYKTaX 3
TEXHIKH Oe3MeKn
2 | docmimxeHHst ocHOB 00poOku 300paxkens B Octave ta OpenCV 4
3 | HocaimkeHHs: MOXKIMBOCTEH 00poOKu Bifeo300paxens B Octave ta 2
OpenCV
4 | docnipkeHHs oco0auBocTel i poBoi 00poOKH CUTHATTY 2
B1J1€0300paKeHHS
6 | 3akimrouHe 3aHATTS. 3aXUCT JIaOOPaTOPHUX POOIT 2
Pazom 12
9 Camocriiina podoTa
Ne KinbkicTh
Ha3Ba Tremu
3/m rOJAUH
1 | Tepminonorid B raiy3si Bigeoinpopmarii. CTpyKTypa CUCTEMHU 4
B1J100paXkeHHs 1H(popMmaii
2 | CBITIOB1 OAMHMII T XapAKTEPUCTUKH 30Dy 9
3 | Cuctemu nojaHHs KOJIHOPIB 15
4 | YacoBi Ta CTIEKTpaibHI XapaKTEPUCTUKHU BiJICOCUTHAIIIB 11
5 | Xapakrepuctuka 6i6morekn OpenCV: npusHayeHHs, HasBHI 12
peaizailii, yMOBM BUKOPUCTAHHS, MPUKJIAJHN 3aCTOCYBaHHS
6 | Bukopucranus Look Up Tables (LUT), Colormapping, Chroma- 7
key, GrabCut
7 | XapakTepuctuka MoxuBoctert Computer Vision System 8
Toolbox B cepenorumi MATLAB Ta Octave. [puknaau
BUKOPUCTAHHS
8 | [ToHsATTS PO MalIMHHE HABYAHHSA Ta HOTO 3aCTOCYBaHHS B 7
o0acTi aHani3y 300pakeHb
9 | XapakTepuctuka MmoxxiuBocTei Image Processing Toolbox ta 7

aNTOpPUTMIB TTIHOOKOro HaBYaHHS B cepenopuiii MATLAB Ta
Octave. [Ipukiaau BUKOPUCTAHHS.

Pazom

80
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10 ImpuBigyaJbHi 3aBIaHHA

PoGounm mianoM nepedaueHo BUKOHAHHS 1HIUBIyJIbHUX 3aBJaHb 3 JUCIUTIIIHUA
y BUIIISAI1I po3paxyHKoBo-Tpadiunoi podotu (PI'P). B niit 3BO HaBoasTh TeKCTH
nporpaM, siki po3poOJIeHI BJIACHOPYY BIJAMOBIIHO A0 OTPUMAHUX BapiaHTIB 3aBIaHb 1
JOCJIJKEH] 111 yac gaboparopHux pooOit. Jloknagna iHdopmaris po PI'P mictuthcs B
[14.2]. ®opmu koHTpOII0 BukoHaHHS PI'P HaBeeHi B TaOHIIi.

Bup podorn ®DopmMa KOHTPOJIIO KisabkicTs
0aJjiB

CtpykTypa, OucC METO1y Ta 1. BianoBigHICTh yMOBaM 3aBJIaHHS

[porpaMHa 9acThHa 2. ExcriepuMeHTaIbHe MiITBEePIKEHHS

[losicHroBanbHa 3amucKa 1. OGrpyHTOBaHICTh PillICHb

2. [locunanHs Ha nepuiomKepena

3. BiamoBigHicTh 0)OpMIICHHSI BUMOTaM

4. CBO€YacHICTb 31aul

ClLILeee @
GIENIINITNIFI TN NN

3axuct PI'P CaMoCTIHHICTh BUKOHAHHS (BiAMOBIII HA
3aMuTaHHs)

Pazom 0...] 20

11 MeToan KOHTPOJIIO

O1iHIOBaHHS 3HAHb CTYJICHTIB 31MCHIOETHCS BIANMOBIAHO 10 «llosokeHHs mpo
MOTOYHE Ta MiJICYMKOBE OLIIHIOBAHHS 3HaHb 3/100yBayiB BUIOI OCBITH HalioHaabHOrO
yHiBepcuTeTy «UYepHiriBcbka MOJITEXHIKa», MNOTOKEHOro BYeHOw pagorw HY
«UYepniriecpka mositexHikay (mpotokon Ne 6 Bim 31.08.2020 p.) Ta 3aTBEepKEHOTO
Haka3oM pektopa HY «Uepniriscpka nomitexHikay Big 31.08.2020 p. No26.

3 muctumuiian 3BO moxe Habpatu 10 60% MiICyMKOBOI OIIHKM 32 BUKOHAHHS
BCIX BUJIB pOOIT, 1110 BUKOHYIOTBCSI MPOTATOM cemecTpy 1 10 40% miJIcyMKOBOI OILIIHKH
— Ha 3aJKYy.

BukoHaHHsi Ta 0COOMCTHH 3aXMCT yCiX JIabOpaTOpHHX poOIT, 3a3HAYEHUX Y
poOoulii HaBYaIBHINA TIporpamMi 3 AUCIUIUIIHU, € 000B’s13k0BUM. [IOTOYHUN KOHTPOJIH
MPOBOAUTHCA MHUIAXOM criuikyBaHHsa 13 3BO mig yac jekmiii Ta KOHCy/IbTalll Ta
onutyBaHb 3BO mix yac 3axucty 1abopaTopHUX poOIT.

Pe3ynpTaTi MOTOYHOTO KOHTPOJIO 3a BIAMOBIIHWA MOIYJH OTPHIIIOTHIOIOTHCS
BHUKJIaIay€M Ha HACTYITHOMY ayJUTOPHOMY 3aHATTI. bamu, siki HaOpani 3BO mig uac
MOJYJIbBHUX KOHTPOJIIB, CKIaAal0Th OLIIHKY TOTOYHOT'O KOHTPOJIIO.

CemecTpoBUiA KOHTPOJIb Y BUTJISIIL 3A1iKY TIPOBOJUTHCS IM11 Yac 3aJ1KOBOTO THXKHS
3 TpbOMa 3aMUTAaHHSAMHU: ABOMA TeopeTnyHUMH (1o 10 OamiB MakcCHMMyM 3a KOXHE) Ta
omuuM mnpakTHuHuM (20 OamiB Makcumym). OIiHKa 3a pe3yjbTaTaMd BHUBYCHHS
JUCLMIUTIHU (POPMYETHCS NIISIXOM JIOAABAHHS MIJCYMKOBHX PE3YyJibTATiB MOTOYHOTO
KOHTPOJIIO JIO 3QJIIKOBOI OITIHKK. B3aeM03B’s30K Mik HaOpaHMMH OajamMu 1 OIIHKOIO
HaBeneHuii y posaimi 10.
B Bumagxy moBTOPHOTO CKJIaJaHHS 3Ky BCl HaOpaHl MPOTATOM CeMecTpy Oanu
aHYJIIOIOTBCS, a TIOBTOPHUH 3allik CKJIAJAa€Thes 3 TpPhOMAa TMHUTAHHAMH: JBOMA
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teoperrnunnmu (1o 30 6aiB MakCMMyM 3a KOXKHE) Ta OJHUM TpaktudHuM (40 Gami
MaKCHUMYM). 3aJ1IKOB1 O1JIETH 3HAXOAATHCS y MAKETl JOKYMEHTIB Ha JUCLUILIIHY.

VY Bumaaky, skmo 3BO mporsroM cemecTpy HE BHKOHaB B TOBHOMY 00CS31
nepedayeHx poOOYOr0 MPOrPaMOI0 BCIX BHIIB HABYAILHOI POOOTH, Mae HEBIIpallbOBaHi
7abopaTopHi poOOTH ab0 He HaOpaB MIHIMAIBHO HEOOXiMHY KuTbKicTh OamiB (20), BiH He
TIOITYCKA€EThCSA 10 CKJIafaHHS 3aliKy I Yac CEMECTPOBOIO KOHTPOJIO, ajeé Ma€ IPaBo
JIKBITyBaTH aKaJeMiuHy 3a00proBaHICTh Y TOPSIKY, nepenadadeHomy «llosoykeHHsSIM Tpo
MOTOYHE Ta ITIJICYMKOBE OLlIHIOBaHHS 3HaHb 3BO».

[ToBTOpHE CcKIagaHHSA 3ajdiKy 3 METOK0 ITJIBHUINCHHS IO3WTHUBHOI OIIIHKH HE
J03BOJISIETHCS.

3a pe3yiabpTaTaMu CEMECTPY B 3aIIKOBY BiJIOMICTh BUCTABIISETHCS 3aJIIKOBA OIIHKA
BIJITTOBITHO /IO TITKAJIM OIIHFOBAHHS, 10 HABEJCHA B HACTYITHOMY PO3IiIIi.

12 Po3noaia 6auiB, saiki orpumyots 3BO
IHoTOYHMI KOHTPOJIb 32 MOAYJISIMH

Moayab 3a TEMATHYHHM IJIAHOM THCHUILTIHU Ta GOpMa KOHTPOJIIO Kig:;i;“’
3micTroBuii Moy b 1. OcHoBM 00Y10BH cucTeM 00pOoOKH BineoiHpopmanii 0... 25
1 AKTHUBHICTG ITiJ] Yac JEKUIHHUX 3aHATh. 0... 3
2 IligroroBmieHicTh 10 1a00PaTOPHUX POOIT. 0... 6
3 CaMoOCTilHICTh BUKOHAHHS JJA0OPATOPHHUX POOIT. 0... 9
4 CBo€4acHICTh BUKOHAHHSA JJA00OPATOPHUX POOIT. 0... 7
3micToBuii MoayJib 2. Airoput™Mu 00podKku Bineoingopmauii 0... 15
1 AKTHBHICTSG ITiJ Yac JIEKIIHHUX 3aHSTh. 0... 2
2 IligroroBneHicTh 10 1a00paTOPHUX POOIT. 0... 4
3 CawmocTiliHICTh BUKOHAHHS JIA0OPATOPHUX POOIT. 0... 5
4 CBo€4acHICTb BUKOHAHHSA J1a00paTOpHUX POOIT. 0... 4
Omninka 3a PI'P 0... 20
CeMecTpoOBa OLiHKA MOTOYHOTO0 KOHTPOJIIO 0... 60
IlIkana ouiHwBaHHsA: HawioHaJabHa Ta ECTS
Cyma 6auis 3a OuiHKa 32 HAIOHAJIBHOIO HIKAJIOK0
BCi BUIH Oninka .
HaBYaJIbHOI ECTS | /ISl eK3aMeHy, KypcoBoi AU 3Ky
MSIIBHOCTI pobGoTH
90 - 100 A BIIMIHHO
82-89 B
75-81 C Aobpe 3apaxoBaHO
66-74 D .
60-65 E 3a10BIJILHO
HE3aJIOBLIBHO 3 HE 3apaxoBaHoO 3
0-59 FX MO>KJTUBICTIO IOBTOPHOT'O MO>KJTUBICTIO
CKJIaJIaHHS MTOBTOPHOT'O CKJIQJIaHHS
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13 IncTpymeHTH, 00/1aJHAHHS TA POrpamMHe 3a0e3MeYeHHs], BUKOPUCTAHHS IKUX
nepeadavyac HABYAJIbLHA JUCUUILIIHA

Jlexmifinuii Martepiajl MOMAETHCS Y BUTJISAAI IPE3CHTAId 3a JOMOMOIroK Mejia-
npoektopa. Ilim wac Jekiiid aHam3ylThCs MPOOJIEMHI CHUTYyallli, OpraHi3yeThCs
3BOPOTHUH 3B'SI30K 3 ayAUTOPIEI0 NUIIXOM (OPMYJIOBAHHS 3alMUTaHbh 1 CTUCIHAX
BIJIMOBIACH 3 000X CTOPIiH.

Oco0MBICTIO BUKOHAHHA JA0OpAaTOPHUX POOIT € 3aCTOCYBaHHS CIICHIaTbHOTO
oOJasHaHHS Ta TPUKIATHOTO TPOTPAMHOTO 3a0e3MedYeHHS HaBYaJIbHOI Jaboparopii
«Cucmemu xomn tomepHo2o 30py ma 8i00opadicents inghopmayii».
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