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AHHOTAIIASI

I[aHHBIf/JI AOKYMEHT COOCPIKHUT CBEICHUS O Ha3HA4YC€HUH, JIOTHYECKOH CTPYKTYyp€ IIPOrpaMMHOT0

obecrieuenns «IOMMPC Cpenctsa Besomacrocts Linuxy, FOC/II1.425979.169 13 01 (nasnee mo TekcTy
11O «FOMUPC Cpencrsa Besonacroctu Linuxy), on;:[HLIX H BBEIXOJHBIX JaHHBIX.
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1. OBIIIUE CBEJAEHUSI

1.1. OGo3HaueHNe 1 HANMEHOBAHHE MIPOrPAMMBI

HaumenoBanue mporpammsl — mporpammuoe obecmeuenne «IOMUPC Cpencrsa BeszomacHoctH

Linux» (IIO «FOMHPC Cpenctsa Bezonacaoctu Linuxy).

1.2. IIporpammuoe oGecniedueHne, Heo0XoaHMOE )il PYHKIHOHUPOBAHHS IIPOrPAMMBI

Hna  oyuxkmuorupoBanus [I0 «IOMUPC CpenctBa Besomacmoctn Linux» HeoOXOAUMEI

crenyromue nporpammusle cpenctsa: OC Astra Linux Special Edition 1.7,
1.3. SA3pIkH IPOrpaMMHUpPOBaHMHS, HA KOTOPHIX HANIMCAHA IIPOrPaMMa

IIO «}OMUPC Cpencra besomacnoctu Linuxy Hamumcano Ha s3pike C++. Jlng peanusaunuu

rpa¢ugecKoro HHTepdeiica moIbp30BaTeNs UCIOIb30BaIachk Oubnuoreka Qt.
1.4. TpeGoBanusi K KOMIWISIHA U cOOpKe

Kommumuaposarue u cbopxa 10 «FOMUPC Cpenctsa bezomacroctn Linux» BBIIOTHAETCA B
coorBeTcTBUE ¢ JokyMeHToM FOC/II1.425979.169 91 01 «IIporpammuoe obecmeuenne «HOMUPC

Cpencrsa bezonacroctr Linux. PykoBoacTo mo coopkey.
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2. ®YHKIIMOHAJIBHOE HASHAYEHHUE

2.1. Ha3Ha4yeHMe MPOrpaMMbI

II0 «IOMHPC CpexncrBa bBesomacHocTr Linux» mpefHa3sHAYEHO [UIS aBTOMATH3ALAN
AEATENPHOCTH JOIDKHOCTHBIX JIAIl IIPH IUIAHHPOBAHUHM H SKCIDTyaTallid CHCTEMBI OXpaHBI OOGBEKTa.
[Iporpammuoe obGecnedenue obecIeurBaeT INIAHUPOBAHWE, HACTPOMKY M JKCILIYaTAIIHIO KOMILIEKCA
TeXHUYEeCKUX cpenct oxpansl «MYPEHA 1 CBy» (FOC/II1.425148.004).

IIO «FOMUPC Cpenctsa besomacHoctr Linux» mpeaHasHaueHO JUis BBITOMHEHMS CIETYIOIIHX
byHKIA.

1. AsromaThdeckas 3arpyska KapThl oObeKTa U3 VIHTepHET Wi pyqHas 3arpy3ka KapThl/IIaHA
00BeKTa U3 IPEeIBaAPUTEIEHO COXPAHEHHOIO K3IIIa.

2. VmupaBneHde KapTOH/IUTAaHOM: MacIITaGUpOBAaHHE, IIOBOPOT, IEPEMEINEHHE KapThl C
ITIOMOIIBIO 3JIEMEHTOB YIIPABIICHUS U MBIIIIKH.

3. J[loGaBnenwe W ynajeHHe Ha KapTy 3JIEMEHTOB OXpaHBI (M3BEIIaTeNeidl M TeIeBU3HOHHBIX
KaMep) BPYYHYIO C IOMOIIBIO MBIIIIH.

4. HaneceHue 30H 0OHapyXKeHUS U3BEIIATENIEH Ha KapTy 00BEKTa OXPAHEL.

5. Cospande W peNaKTUPOBaHUE CIICHAPHUEB TPEBOT: COIIOCTAaBICHHE COOBITHH (CpabaThIBaHHUS
U3BEINATeNsd) U AEHCTBHH (AKTHBAIMsS KaMepbl, yIpPaBICHHE IIOBOPOTHBIM YCTPOMCTBOM, 3aMBIKaHHE
pEelEeHHBIX BBIXOJIOB).

6. DBsammopeicTBHE CO BCEMH TEXHHUUYECKHMH CPEICTBAMH OXPAHLI KOMILIEKCA TEXHHYECKUX
cpenct oxpanel KMYPEHA 1 CB» (JOCII1.425148.004).

7. Pabora c cetbro Mypena mo nportokory TCP gepes koHeHTpaTtop MypeHa-cets, 100 gepe3
koHBepTep USB/RS485 B pesxume KITIO.

8. Tlommep:xka 0 4 HE3aBUCUMBIX IIOPTOB IIOAKITFOUCHHUS K ceTi MypeHa.

9. Caarre/mocTaHOBKA YCTPOUCTBA (M3BEINATENS, JATINKA) Ha OXPAHYy.

10. ABTOMaTH3MpPOBAHHOE U PYIHOE YIIPABICHHE KOHTAKTAMH pejie H3BEINaTeeH.

11. ABTOMaTM3MpoBaHHOE M pyuHoe ympaBiueHHe [P xamepamu c¢ PTZ mo mpoToxomy
Domination APIL.

12. Tlomydenne Buzneonoroka ¢ [P xamep mo mpotokomy RTSP u BeIBOA BHIEOM300paKeHHs HA
5KpaH MOHUTOPA.

13. ABTOMaTHYecKo€ BOCCTAHOBIEHHE MOIKIIFOUCHHS K YCTpOHCTBaM (M3BelIaTelsM U KaMepaM)
pu 0OpBIBaX CBSI3H.

14. ABTOMaTH4ecKuH BBI30OB IIPEIyCTaHOBOK [P kamMep 1o TpeBOre OT M3BEIATENS.

15. ABToMaruyeckas akKTHBaLHUS PEIEHHOTO BBIXOa II0 TPEBOTE OT U3BEIATENL.

16. YmpasneHue JOCTYIIOM JUISL Pa3IMYHBIX ITOJIE30BaTEIEH.
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17. Bo3MOKHOCTh CMEHBI II0JIE30BATEN Yepe3 OKHO aBTopusarmu 6e3 octanoBkH pabotsl I10.

18. Pacmpenenennsii uHTepdeiic mporpaMMsbl, oOecleunBarOIIUi pPabOTy Ha HECKOJBKHX
MOHHTOPAX M HECKOJIBKUX pabodMX CTONaX.

19. OtobpakeHue TEKYINEro COCTOSHUSI YCTPOUCTB.

20. OtobpaxeHne oOdYepemy HEMONTBEPKICHHBIX COOBITHH, MOCTYIMBINHX C OXPaHAEMOIo
pybexa.

21. Bo3MOKHOCTH cOpOCa OTIOKEHHBIX (HETIOATBEPIKICHHBIX) COOBITHH.

22. I'paduyeckas HHIUKALUA IPOIIAJaHUs CBSI3M C H3BEIIATEILIMU.

23. HacrpamBaemas 3ByKoBas © rpadudeckas CHTHAIM3aIMA O IIPOM3OMIEIIIHMX COOBITHIX
(TpeBorax) ¢ MOCIEIYIOIIER TOACBETKOM 30HEI OCIEHEH TPEBOTH Ha KapTe 00BEeKTa OXPAHBI.

24. ABTOMaTHuYeCcKOE IONKIIOYeHHe 10 12 BHAECOIOTOKOB II0 TPEBOTaM OT JATUHKOB.

25. Benenue xypHana COOBITHII B IOKaTbHOR 0a3e NaHHEIX.

26. CoxpaHeHHEe KOPOTKAX TPEBOJKHBIX BHIEO POIUKOB (B (aioBOH CUCTEME) U CCBUIOK Ha HUX
B XKypHaJIe COOBITHH.

27. TIpocMOTp COXPaHEHHBIX BUIEOPOIMKOB HEIIOCPEACTBEHHO U3 JKypHAa COOBITHI.

28. ABTOMAaTHYECKOE pe3€pPBHOE KOMpOBaHKe (GaiioB IPOrpaMMBI II0 PaCIIICAHUIO.
2.2. CBegenns 0 PyHKIHOHAJIbHBIX OIPAHHYEHUSIX HA IPUMCEHEHHE

[I0 «IOMHUPC Cpenctea BbesomacHocTd Linux» NpeqHA3sHAYCHO HCKIFOYUTEIBHO I
dysxnuonupopanus Ha cepsepe ACOU (FOCIIL466219.003) xoMIuIeKca HHKEHEPHO-TEXHUYECKHX

cpencts oxpansl «Mypesa 1 CB» (FOC/IT1.425148.004).
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3. OMUCAHUE JIOTHYECKOM CTPYKTYPEI

3.1. AIropuT™ nporpamMmel

3.1.1. AnropuTM CO3AaHHS M HACTPOIKH 00beKTa 0XPaHbI
OOmuit anroput™ paboTEI HPOTPaMMBI B YaCTH CO3NAHHA M HACTPOHKH OOBEKTA OXpaHbI

npezncTaBieH Ha pucyHke 1. Hacrpoiika mpoekta 0OBeKTa OXpaHBI BBIIONHAETCS aIMHHHCTPATOPOM

APM.

Bxox B cucteMy
(BBOZ IMEHHU U TIAPOTIA)

v

3arpyska KapTel/IutaHa oGbekTa
OXpaHbl

v

Pasmeluenue kamMep U u3BellaTenci
Ha KapTe

v

YeTaHorka HACTPOEK
H3BeLaTenci

v

/CTaHOBKA OOILMX HACTPOSK
NPUIOKEHUS

v

CoznaHue
CLEHApUEB TPEBOT

v

Coxpanenue
npoeKTa

Pucynok 1 - Anroput™ paGoTsI IPOrpaMMbL B 9aCTH CO3/IaHHS M HACTPOUKH 0OBEKTA OXPAHBI

3.1.2. AITOpATM MOHUTOPHHIA 00bEKTA OXPAHBI

AJ'I]"OpI/ITM pa6OTBI IIporpaMMbl B YaCTH MOHHUTOpPHHIa o0BeKTa OXpPaHBl NPECACTABICH Ha

PHUCYHKE 2. MOHI/ITOpI/IHF 00BeKTa OXpaHbl MOXCET BBIIOJIHATHCA KakK aaIMHHHCTPaTopoM, TaK H

oneparopom APM.

X
SN
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Bxon B cuctemy
(BBOI MIMEHH | TIAPOTIS)

!

3arpyska npoekTa
ofBeKTa OXPaHbI

v

IMonmxntoyeHuMe K annaparype
0o6BEKTa OXPaHEI

v

HaGmoueHue coctosHus
00BEKTA OXPaHBI B

!

IoctaHoBKa U CHATHE C OXPAHBI
H3BEWATENEH

v

TTpoCMOTp ¥ IMONTBEPAKISHUE
TpEBOT

PaGora
okoHyeHa?

Pucynok 2 - Anroput™ paboThl TporpaMMBbl B 9aCTH MOHUTOPHHTA OOBHEKTa OXPAHEI
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3.2. Ucnoan3yemMbie METOABI

ITO «FOMUPC Cpencrsa bezonacHoctr Linux» pa3paboTaHo Ha s3bIKe mporpaMMupoBanus C++.
ITpm pa3zpaboTke HCIONBE30BATHUCE CIEAYIOMNAE METOBI ¥ TapauTMbI IPOTPaMMUAPOBAHHUS:
OO6BEKTHO-OPUEHTUPOBAHHOE IPOrPAMMUPOBAHHE.
MonynpHOCTB.

Cxema “Mopens-IIpencrarnenue-KounTpoep”.

RSN SR

CoOBITUIHO-OpUEHTUPOBAHHOE ITPOTPAMMHUPOBAHUE.

OO6BEKTHO-OPHEHTHPOBAHHOE MTPOTPAMMHUPOBAHUE HCIIONB30BAIIOCH HA BCEX ATalax pa3paboTKH.
Jloruka pa3pabaTbIBaEMOro IporpaMMHOro obecmedeHus Obuta pa3duTa Ha KIacChl ¢ COONIOICHHEM
OpUHIOUNOB abCTpaklUy, WHKAICYJISINMM, HacileoBanus u mnomumopdmsma. Ilpu paspabotke
HCIIONB30BANICS 00BEKTHO-OPUEHTHPOBAHHBIHN A3bIK IporpammupoBanus C++ B penakmuu C++11.

CrnencTBHEM HCIONB30BaHHUS 00BEKTHO-OPHEHTUPOBAHHOIO IIPOTPAMMHUPOBAHUS TaKKe SBIISETCS
MOJIyJIBHOCTh IIPOTrPaMMHOT0 O0ECIIeYeHUsl U IPUMEHEHHE CXEMBl MOJENb-IIPEACTaBIeHIE-KOHTPOIIIED
JUISL pa3feneHus rpadudeckoro HHTepdeiica noap30BaTess, JOTUKYI IPUIIOKEHNS ¥ pabOTHI C TaHHBIMH.

CoOBITHIHO-OPHEHTHPOBAHHOE MMPOTPaAMMHUPOBAHNE IIPUMEHSIIOCH MIPH CO3JIaHUH TPadUIecKOro
unTepdetica monp3oBatens. [Ipu paspabotke rpaduueckoro uaTepdeiica HCIoNb30BaJICs NeKIapaTHBHEIHN

SI3BIK IporpammupoBanus QML, a Takke cuctema MeTa-00beKTOB 6ubaroTexu Qt.
3.3. CTpykTypa mporpaMmsblI ¢ OIIMCAHHEM COCTABHBIX YacTeil M CBsI3el Me)KIy HUMH

3.3.1. CTpykTypa OporpaMmmsl
Jlormuaeckas crpykrypa [10 «lFOMUWPC Cpenctsa bezonacroctu Linux» COCTOUT 13 CJIEIYFOIUX
GbYHKIMOHAIBHBIX KOMIIOHEHTOB U IIOJICUCTEM:
1. T'paduyeckuit mHTEpDEIC TOIB30BATEINS.
Jloruueckoe sapo.
Pabota ¢ u3Bemarensmu.
Pa6ota ¢ Buzeo.

Buneopeructpartop.

S

Kypnan cobprTuii.

CxeMma B3aUMOJEHCTBHSA KOMIIOHEHTOB IIpUBEACHA Ha PUCYHKC 3,
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I'padmueckuit XKypnan cobsrTuit
uHTEpdEic

4

y

Jloruueckoe S1po

A 4

A

A\ 4 A 4

..................... p| Paboracuisemarenamu PaGota ¢ Buneo o 5 Buneopersictparop
. al Lad
: y A
SO —— R e
» MypeHa-ceTh i > _CCPBEP -
: : Domination  :
b UsBewarens H3Remarenns < Kamepa €
> H3eeinarens H3pewarens < Kamepa .
..... > Hzrewarens Mzpewarens ‘< Kamepa L

Pucynok 3 — Cxema B3anMOeHCTBUS KOMIIOHEHTOB

I'paduueckuit uaTEpdEiic MOMB30BATENS IPEACTABIAET COO0H COBOKYITHOCT IHUAIOTOBBIX OKOH,
[IpeHA3HAYEHHBIX JUIS B3aUMOJEMCTBUSA IpOrpaMMHOro obecmedeHdss ¢ Ionb3oBaTteneM. Habop
JOCTYIIHBIX JUAJIOTOBBIX OKOH 3aBHCHUT OT POJIH [IOIIH30BATEIIs, BRIOPAaHHOH IIPH BXOJZIE B CUCTEMY.

Jlornyeckoe sApo IpenHa3Ha4deHO It 0OpabOTKM BXOMHOIO IOTOKA JaHHBIX W IIPHUHSITHSL
pemeHnit — GOPMUPOBAHUS TPEBOT, YIPABIECHUS pENCHHBIMH KaMepaMd U PpelleHHBIMA BBIXOAAMH
M3BeLIaTeNeH.

Iloncuctema paboTHl ¢ H3BEIATENsAMH IIPEACTaBIET COOOH IPOTpaMMHYIO peaTH3allHio
mporokona MypeHa W BKIOYaeT B ceOsl NMOMCK M OIpOC YCTPOHUCTB Ha IMKHE, paboTy C MakeTamMu
nmpoTokona MypeHa, Hu T.II.

IToncuctema paboTel ¢ BUAEO IIpeqHa3Ha4YeHa A paboThl C TENEBU3HMOHHBIMH KaMepaMmd,
BXOJMIIMMH B COCTaB KOMIUIEKca OXpaHbl. [laHHas IOACHCTEMa BKIIOYAET B ceOsl IIPOrpaMMHYIO
peanmu3anuio nporokona Domination API, mpennHasHageHHOro s paboTBl ¢ BHIEOCEpPBEpaMu
Domination, a Takxe peanuzanuo npotokona RTSP nms BeIBoJa BUZEONOTOKOB Ha 3KpaH. [logcuctema
paboThl ¢ BHIEO IO3BONSAET IPOCMATPUBATh HAa OTHEIBHOM 3KpaHe A0 12 BHIEONOTOKOB, YyIIPABIIATH
ITOJIOXKEHUEM KaMephl, OCHAIIICHHOH TOBOPOTHBIM YCTPOMCTBOM, CO3[1aBaTh M BBI3BIBATH IIPEyCTaHOBKA
IIOJIOXKEHHUH TEIEBU3HOHHON KaMePBIL.

[ToacrcTeMa BUACOPETHCTPATOPA PEIIAET 3a/1ady 3alliCH BUACO(QParMeHTOB B JKypHA COOBITHH.
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IToxcucTeMa XypHaia COOBITHH TpeqHa3HadueHa U1 COXPAaHEHHWs M IIPOCMOTpa CBEACHUH O
COOBITHAX, IIPOU3OIIENITHX HA 00BEKTE OXpaHBL. B jKypHam cOOBITMH COXpAHSIOTCS BCE CBEJEHHS 00
HM3MEHEHUH COCTOSHHWM HM3BelNareNiei, 0 TpeBOrax W HEHWCIPAaBHOCTAX. TaKkkKe B JKypHAll COXPAHSAIOTCA
BUIe0pParMeHTsl, COOTBETCTBYIOIME TpeBoraM. [IpocMOTp »KypHana COOBITHH OCYIIECTBIIIETCS H3
OTHENbHOr0 OKHa, Jlis ymoOGcTBa MOMCKAa B JKypHAJlE NPUCYTCTBYIOT GHIBTPBI COOBITHH IIO Jare,
HCTOYHHKY, THILy B Pe3yJbTary cobbrrus. JKypHal cOOBITHI MOXKHO COXPaHUTh B TEKCTOBOM (opMare Ha
BHEITHUY HOCUTEIIb, & TAK)KE pacliedaraTs.

3.3.2. I'padnueckuii nuTepdeiic moab3oBaTes

JlanHas moicHcTeMa peanmms3yeT obmmid rpadwmdeckuit mHTepdeiic momp3osarend. Moxyib
BKJIFOYAET B Ce0s HECKOIBKO AUATIOTOBBIX OKOH:

—  OKHO IIpOCMOTpa KapThl 00BEKTa OXPaHBL;

—  OKHO peIaKTHPOBaHUS 00BHEKTa OXPAHBI;

—  OKHO IIPOCMOTpa BUIEOIOTOKOB;

—  OKHO peIaKTHPOBAaHHUS CIICHAPUEB TPEBOT;

—  OKHO HacTpOEK;

—  OKHO IIPOCMOTpa XypHajla COOBITHH.

VcxomHbple TEKCTHl IIOJCHCTEMEI TIpadudeckoro MHTepdelica IOIB30BATENsd DPacIOIOXKEHBI B
TIOJIKATaJIOre gUi KaTalora ¢ HCXOAHBIMH TEKCTaMH HporpaMMsl. I'padmueckuit nHTEpdelic peann3oBaH
Ha s3pIke pasmMeTkd QML, u BKiFO9aeT B ceOs KaK CTaHJAPTHBIE DIEMCHTHI YIPABICHUS, Takue Kak
KHOTIKH, ITOJII TEKCTOBOTO BBOJA, CIIMCKH, ClAMIEphl, Tak U creruduuecKkre oObEKTh], TaKME KaK KapTa
WA aHMMHPOBaHHBIE CIUCKH coOprtuii. KapTa oOBekTa OXpaHbl yIpaBisieTCs MPU ITOMOINY MBIIH H
KJIABUIN IO AHAJIOTHH C M3BECTHBHIMH KapTorpaduuecKumu cepBHcamu, Takumu Kak Google Maps u
Yandex Maps.

3.3.3. Jloruveckoe siapo

JlaHHas TIOJCHCTEMA BBINONHAET (YHKIMH IUCIETYepH3alMi HHQOPMAIHOHHBIX IIOTOKOB,
IOCTYTAIOIMX OT pa3iu4HbiX KommoHeHToB H moxcucteM 110 «IOMUPC Cpencrsa besomacHocTH
Linux». Sapo peamusyeT JOTHKY B3aUMOICHCTBHS C M3BEINATE/SAMH, BHICOKAMEPAMH ¥ BBIIOIHACT
06paboTKy JeHCTBHIH MOIB30BaTelL, a TakKe GOopMUpPYET COOBITHS OXPaHBL U PEAKIIUY Ha HHX.

VcXOmHBIE TEKCTHI MOy JOTHYECKOTO sipa PACIONOXKEeHBI B MojKaTanore logic xaramora ¢
JCXONHBIMH TEKCTaMH HpPOrpamMMbl. JIOTHYECKOe SAPO Peann30oBaHo Ha sA3biKe C++ ¢ HCIOMb30BAHUEM
Gubmuotexn Qt, B TOM YMCIE, CHCTEMBI CUTHAIOB-CIIOTOB M METa0OBEKTHOH cucTeMbl. [l pacdera
KapTorpagu4ecKux JaHHBIX Heronb3yerca Oudmmoreka OpenCV.

3.3.4. PaboTa ¢ n3BemarteasiMu

JlaHHas HOJCHCTEMA MpelHa3HadeHa BKIIOYAET B cebs MPOrpaMMHYIO peald3alldio MIPOTOKOIA

Mypera. B IT0 «FOMUPC Cpencrtsa Besomacroctr Linux» peamusosana soruka KIIIO mpoToxona
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MypeHsl, TPOM3BOASIIETO ONMPOC U yIPABICHHE H3BEINATENAMH Ha 4 HE3aBHCHMbIX NHHHSX. CBA3b C
yCTpolcTBaMHU 10 MPOTOKONy MypeHa obecreynBaeTCss KaK HEMOCPEICTBEHHO HEpPe3 RS485 (uepes
xouBepTep USB/RS485 u COM-nopr), Tak 1 uepe3 KoHieHTparop Mypera-CeTb 110 IPOTOKOIY TCP.

Pa6ota ¢ W3BemATe/LIMH peanu3oBana Ha s3bike C++ ¢ Hemonb3opanueM Oubmmorexu Qt, B ToM
9WCe, CHCTEMbl CHUTHAJIOB-CIOTOB # MeTao0bekTHOM cmcTeMel Jlma pabotsr ¢ COM-moproMm
HCIIONB30BAICST MOAYIE serialport 6ubmmorexn Qt. Jlmst pabotsl ¢ mportokonom TCP mcmonmb3oBancs
MozyJb network 6ubnuorexn Qt.

3.3.5. Pa6ora c Buaeo

I[oncucrema pabOTHI ¢ BUEO peInaeT 3agadi 06paboTKy U BHIBOA BUACOMHPOPMAIIH. Cocrour
U3 CIIEAYIOIIAX CTPYKTYPHBIX KOMIIOHEHTOB!

—  BHIECOMOHHUTOD;

—  yIOpaBlieHHE KaMEpaMH.

BUICOMOHHTOP IpeAHA3HAYeH JUIs IIPOcMOTpa Buaeomorokos. B IIO «IOMHWPC Cpencrsa
BeszomacHOCTH Linux IOIIep:KUBaeTCs OAHOBPEMEHHBIN MPOCMOT 10 12 BHICOIIOTOKOB B OJTHOM OKHE.

Mopys yIpaBieHHs KamepaMd IIPEACTaBIseT coOOW MPOrpaMMHYIO PEaM3aluio [POTOKOIA
Domination API s ymnpaBneHHs KamMepaMi, IMOIOKIIOYCHHBIMEH K CEPBEPY Domination. YmpaBicHue
KaMepaMH BKITFOUaeT B ceOs:

—  yIpaBJIeHHE IOBOPOTHBIM YCTPOUCTBOM KaMeEpBI;

—  ympaBiieHre GOKYCHBIM PACCTOSHHEM KaMepBl;

—  coxXpaHeHHe TeKyIel MO3UIMK KaMEPBI B BUIIE IPECETa,;

—  aKTHBaIMs paHee COXPaHEHHOI'0O IIpeceTa KaMephl.

BuIeoMOHHTOp pealu30BaH Ha s3bIKe pasmeTkd QML. YmpaBieHHe KaMepaMH pEan30BaHO Ha
smpike C++ ¢ ucmonp3oBaHWeM OmOmmorekn Qt, B TOM 4YHCIC, CHUCTEMBl CHIHAJIOB-CIIOTOB M
MeTao6bexkTHOM cucTeMsl. Jims paborel ¢ mpotokonom TCP  ucmomp3oBacs MOIYIB network
oubmmoTeku Qt.

3.3.6. Bugeoperucrpartop

BuIeoperucTparop pelnaer 3afady 3alHCH  BUIEOQparMeHTOB B JKypHAI COOBITHH.
BHleoperucTpaTop BBIIONHEH B BHIE OTHENBHOTO HCTOJNHsEMoro Qaiina u B3aMMOJICHCTBYET C
OCHOBHBEIM IIPHJIOXKEHHEM I[OCPENCTBOM IpoTokoma WebSockets ¢ HCIONB30OBaHMEM ML NCpefatiy
uadopmanuu popmara JSON.

BurIe0OperncTpaTop OCYIIECTBILIET 3alMCh BUAEO(YParMeHTOB I IIOCIESAYIOMIEr0 X [IPOCMOTPa
U3 KypHaga cobeTHi. BO3MOXHA 3aIHCh HAauWHAs C OIPECICHHOIO BPEMEHH J0 BO3HUKHOBCHHA
COOBITHS, JUTATENBHOCTE IpPE3allCH 3aJaeTcsi B HAacTpOMKaX IPOrPaMMHOIO OOECIedeHHsd, IO

YMOJIYAHUIO 3amuchBaeTcs 10 CEKyHI [0 BO3HHKHOBEHHS cOOBITHS. 3amucaHHble BHUACOGPArMEHTEI
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pa3bUBarOTCA Ha (PparMeHTHI ¢ HACTPAMBAEMON ITHTEIBHOCTHIO, II0 YMOTYAHHUIO BH/EO Pa3OHBAIOTCA Ha
(hparMeHTHI [UIUTENFHOCTEIO B 1 MUHYTY.

BueopeructpaTop peanusosad Ha si3eike CH++ ¢ mcrons3oBanneM 6ubmorexu Qt, B TOM YHCIE,
CHCTEMBI CHIHAJIOB-CJIOTOB M METa00BEKTHOM CHCTEMBI M HCIONB3YeT A pabOThl BHEIIHHE BBI30BBI
YCTAaHOBJEHHONW B cucTeMe OuOnuoTexk: gstreamer. [lius paboThl ¢ IIPOTOKOIOM WebSockets
HCIIONB30BaICS Moay/Is websockets 6ubmuorexu Qt.

3.3.6. ’KypHuaa coObIThil

[MoncucTeMa KypHana COOBITHN peamn3yeT (QYHKUMH COXPAHCHHs MPOMCXOAAIIMX B CHCTEME
oXpaHbl COOBITMH ¥ (OPMHPOBAHHS OTYETOB HA OCHOBAHHWH DasiUYHBIX KPHUTEPHEB, 331aBaCMBIX
OTIEpaTOpOM.

KypHan cobuTuii peanu3oBan Ha s3bike C++ ¢ mcmonmb3oBanveM 6ubmmorexku Qt, B TOM THCIE,
CHCTEMBI CHTHAJIOB-CIIOTOB M METa00BEKTHOM CHCTEeMBL (I IedaTH OTYCTOB HCIIOJIB30BAICI MOIYIH

printsupport 6ubmuoTexn Qt.
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4. UCTIOJIB3YEMBIE TEXHUYECKHUE CPEICTBA

Texnudeckue CpeacTBa WCmONb3yeMoit OBM  HOMKHEL COOTBETCTBOBATH TPEOOBAHUSM,

PEKOMEH/IOBAHHEIM JUIs YCTAHOBKM OIEpaluoHHOM cucTeMbl Astra Linux Special Edition 1.7.

PexoMeH TyeMEBIe ITapaMeTphl Ueroib3yemoit 9BM (apxurekTypsl Intel):

paspernenue BageoMoruTopa 1920x1080;
mpomeccop Intel Core i5 10-ro moxoneHus;
16 I'baiiT onepaTUBHOU IaMSTH;

200 I'BaitT cROOOIHOrO MECTa Ha JKECTKOM JIHCKE.

Omnepatopsl, padotaromue ¢ [I0 «FOMUPC Cpencraa Besonmacnoctu Linux», 06s3anb1 067121216

HaBBIKaMH paboTsl ¢ OBM, 3HaTh OCHOBHBEIE KoMaHAsI U mopsinok paboTsr ¢ OC Astra Linux Special

Edition 1.7 ¥ 03HAaKOMHTHCS C 3KCINTyaTanMoHHBIMH nokymeHTamu Ha IIO «IOMHPC Cpencrsa

Besomacuoctr Linux».

7 A G~ 20 12 21
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5. BBI3OB U 3AI'PY3KA

5.1. Cioco6 BbI30Ba IPOrpamMMbI

Il 3amycka [10 «FOMMPC Cpenctsa besomacHOCTH Linux» HeoOGXOAHMMO BBEIOPaTh SPIBIK
«IOCBy» Ha paboueM CTOJNE OIEPALMOHHON CHUCTEMBI, JIHOO APIBIK «lOCB» B cTapToBOM MEHIO
OleparoHHoM cucTemsl B noakaranore «OMHWPCy. 3amyck BUIEOPErHCTPATOPa, BEIONHCHHOTO B BHAC

OTIEIHHOTO UCIONHAEMOTO (aiiia, IPOU3BOTUTCS aBTOMATHIECKH.
5.2. Touka Bx0Ja B MporpaMmy

Toukoif BXOZa B IPOrpamMmy SBIseTCs (QYHKIHA main(), PacIoNOXCHHAS B daitire main.cpp B

Karajiore ¢ HCXOJHBIMU TEKCTaMHM IIPOTPaMMBL.
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6. BXOIHBIE JTAHHBIE

Bxomupvu namaeva g 110 «IOMHPC  Cpencrsa  besomacHOCTH Linux» SBILIOTCA
BHICONOTOKA ¥ IOCTYNAIONMME MO TEXHHYECKMM CDEICTBAM CBA3M JIAHHBIE O COCTOAHMM KaMep H
p3BeIaTeNIel, BXOIIINX B COCTAaB KOMIIIEKCA MHXCHEPHO-TEXHUYECKUX CPE/ICTB OXPaHbl «MYPEHA 1
CB» (FOC/II1.425148.004).

ITporpamMmHOe oOecreyeHre II03BOJISET paboTaTh BHEONOTOKAMH IO IPOTOKOIY RTSP.
[Toep KUBArOTCs JIEO0bIE BUACOMOTOKH, PEATH3YIOIHC CTaHAapT Real Time Streaming Protocol (RTSP)

B cooTBeTcTBMH ¢ jokymentoM RFC2326 (https://datatracker.ietf.org/doc/html/rfc2326)

MCIIONB3YIONKeE BrAeOKoneK h.264 B COOTBETCTBHH CO CTAHIAPTOM ISO/IEC 14496-10. [{nsa uHTErpaniu
BHIIGOTIOTOKA B IIPOTpaMMHOe ObecIedeHne HEOOXOMMMO  3HATh COOTBETCTBYIOIMH €My aapec
(RTSP URL).

Pabora ¢ BuUIEOKAMEpPAMM OCYIIECTBJIACTCS IOCPEACTBOM IIPOTOKOIA Domination APIL,
omucanHoro B crenudukarmu “Domination HTTP API” Bepcuu 2.1.4.0.

Pa6ota ¢ M3BEIIATENsIMH OCYIIECTBILIETCS IOCPENCTBOM IMPOTOKOIA Mypena Bepcuu 20.9 ot
17.12.2020. Kparkoe onucaHue IPOTOKONA IPUBEIICHO HIDKE.

JTaHHEBIE O COCTOSHHH IIEPENAOTCS B BU/IE KaZpOB. CrpyKTypa Kajpa IpruBesieHa B rabmuue 1.

Ta6mura 1 — CTpyxTypa Kagpa IpoTokoia Mypera

Ne GaniTa KoxupoBaHue 0aiiTa Copepxumoe
1 0x90 1—¥ GalT 3aroJIoBKa Kazpa
2 0xEB 2—i1 GalT 3arojIoBKa Kaapa
O61mas mTHHA Kaapa (KOIHIeCTBO epeaBaeMBIX
3 0xXX 5
GalTOB B Kafpe C yUETOM 3ar0JI0BKa);
4 0xXX Anpec IoIyJaTes
5 0xXX AJpec OTIPaBUTEI
[MocsemoBaTeabHEIM HOMEP IEPEAaBAEMOro JaHHbIM
6 0xXX
aBGOHEHTOM Kajpa 10 MOJIyIo 256
7 0xXX Tum KaapoBoro napameTpa
8 0xXX =n Jinuna mapameTpa B banTax
9..9+(n-1) 0xXX, ... 3nayeHue napamerpa
6
N-1,N 0xXX, 0xXX Kontpomsras cymma CRC16

O6mmas IIMHA Kagpa He MOKeT ObITh Gombie 255 GaifToB. MuHUMaNbHAS JIMHA Kagpa paBHa 8
Gaiiram. B o6IIeM ciIydae Kamp MOXKET He COIepIKaTh HH OJIHOTO KaIpOBOTO MApaMeTpa, LPH 9TOM, TIOJIA
TUN, JUIMHA W 3HAYCHUE Ka;[poﬁoro mapaMeTpa OTCYTCTBYIOT. Bce BO3MOXHBIC THIIBI Ka[pOBBIX
IapaMeTpOB X KOJMPOBAHUE PA3IHYHEIX KaJIPOBBIX HApaMETPOB OIUCAHBI B CHENUUKALMK IIPOTOKOIIA.
B kajpe MOTYT IepefaBaThCsi HECKOIBKO KaJpPOBBIX MAapaMeTpos, IPU STOM JJIMHA Kajapa HE JOJDKHA

IIpEBRIIIATD MAaKCUMaJIbHO BO3MOXHYIO JUIHHY.
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7. BBIXOJIHBIE TAHHBIE

Bexomuevu nagasmu 110 «IOMUPC Cpenctsa BesomacrocTa Linuxy» sBisercs rpadudeckuit
urTepdeiic, TPeIoCTaBISIONINI I0Ib30BATE0 HHPOPMAIUIO O COOBITHAX, MPOMCXOJANHMX B CHCTEME
OXpaHBI, U ArOIUi BO3MOXKHOCTB YIIPAaBIECHHs CPEACTBAMH OXpaHbl, a TaKKe XypHal COOBITHH.
I'padudeckuii uaTepdeiic IoNb30BaTEN OMUCAH B IPOrPAMMHBIX JIOKYMEHTAX:

1. «IIporpammuoe obecmeuenue «IOMHPC Cpenctsa 6e30macHOCTH Linux. PykoBozcTBO

oneparopay, FOCI1.425979.169 34 01.

2. «IIporpammuoe obecrneuenne «FOMUPC Cpenctsa 6e30macHOCTH Linux. PykoBozcTBO
agMuHECTpaTopay, FOCJII1.425979.169 92 O1.
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MMEPEYEHD IPUHSTHIX COKPAIIIEHUIA

aBTOMATU3MPOBAHHOE pabodee MECTO
0a3a TaHHBIX

rpadudeckuil HHTEp(EHC M0IB30BaATENS
JTIOJDXKHOCTHOE JIMIIO

oTieparioHHas CUCTEMa

mporpaMMHas JOKyMEHTaIUs
IIporpaMMHOE 0OeceYeHne

3JICKTPOHHO-BBIYHCIUTCIbHAA MalauHa
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JIucT peructpanuy #3MEHEHUH

Nzwm. Homepa mucToB (CTpaHHUIY) Bcero nmuctoB Ne Bxomsammuit| I[Tonm. | Jlata
M3MEHEH-|3aMeHeH-| HOBBIX |[aHHY/IHpO| (CTPAHHI) B |IOKyMEHTa Ne
HBIX HBIX BAaHHBIX | JOKYMEHTE COIIPOBOJIX
TEJBHOTO
JIOKYMEHTa
U aTa




