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BBenenue

B Hacrosiee BpeMs ogHUM U3 HanOosee 3PPEKTUBHBIX MOJXO0/I0B K PELIECHUIO
3a/1auyi KOMILIEKCHON O€30MacHOCTH Pa3IMYHBIX OOBEKTOB SIBIISIETCS WX OCHAIICHUE
AIEKTPOHHBIMU cucTeMamu Oe3onacHocTH (OCB).

[IpoekTupoBanre IOO00M CHUCTEMBI OCE30MACHOCTH SIBIIACTCS  CIOXKHBIM
MHOT'0O3TanHbIM npoueccoMm. IIpoekTHas JokymMeHTanus Ha cTpouTenbcTBo ICh — 310
CHUCTeMa B3aUMOYBS3aHHBIX JOKYMEHTOB, pa3paOOTaHHBIX B COOTBETCTBHH C
HOPMATHUBHOW JJOKyMEHTAIUEH, CITyKalllasi OCHOBOM JIJIsi CTPOUTEIBCTBA CUCTEM.

CymiecTByeT psili HOPMATUBHBIX JTIOKYMEHTOB, KOTOPBI€ YyCTaHaBIMBAIOT
OCHOBHBIC YKa3aHHUS IO HEOOXOAUMOCTH OCHAIICHHS 3JaHHM, COOPYKEHUH,
NOMEIIEHU W UX OO0OpYJOBaHUS AJIEKTPOHHBIMU CHUCTEMaMU OE€30MacHOCTH.
Pexomennaumu u tpeboBanus, npuseneHHblie B THIIA, B o0si3aTenbHOM MoOpsIke
JOJDKHBI  COOJIIOJIAThCSl TPU MPOEKTUPOBAHUM, CTPOUTENBCTBE, PEKOHCTPYKLHU U
TEXHUYECKOM TiepeocHalieHun o00bekToB. [IpaBunbHo paspabotannbie OCh
MO3BOJIAIOT ~ UCKJIIOYUTh  HECAHKIMOHUPOBAHHBIA  JOCTYyH HAa  TEPPUTOPHIO
3aIIMAIIAEMOT0 0O0BEKTa U CBECTH K MUHUMYMY MOTE€PU M UCKIIOYUThH YEIIOBEUECKHE
KEPTBBI B CITy4ae BOTOPAHHUSL.

Heobxomumo mnonumarb, uro OCb mpexncraBiser co00il COBOKYINHOCTb
COBMECTHO JEHCTBYIOIIUX TEXHUUYECKUX CPEJICTB, KOTOpbIE OOeCIeunBaloT cOop,
00paboTKy, mepenadyy ¢ TMPEACTaBICHHE B 3aJaHHOM BHAE HEOOXOJUMOM
uHpopManuu. TakuM oOpa3oM, MOAOOp M aHAIU3 XapaKTEPUCTHK 00O0pYIOBaHUS,
BXOJSIIIIETO B COCTAaB CHUCTEM O€30MACHOCTH, SIBISETCS BaKHEUIIMM 3TaroM
IPOEKTUPOBAHUS.

CucremMbl BUJICOHAONIOIEHUSI B CBOIO OYepeb ONPECISIFOTCS KaK KOMIUIEKCHI
TEXHUYECKUX CPENCTB (YCTPOMCTB), 00ECHeUnBaIOIIUX BU3yaJlbHOE HAOJIOJCHUE 32
MOMEIICHUSIMHU, TEPPUTOPUEH, KOHKPETHBIMU JIUIIAMU M COOBITUSAMH, U UMEIOT P
0COOEHHOCTEM, KacaroMMXCA UX TPUMEHEHUS U UCTIOJIb30BAHUS JIs 3a1UTHl 00BEKTA.
JlaHHBIM cUCTEMaM B MOCJIEAHEE BpEMS YEIseTCsl 0c000€ BHUMAHUE, TaK KaK IMEHHO
CUCTEMBbI BUICOHAOIIOEHUS SBIIAIOTCS Hanbosee HPOPMATUBHBIMU M3 BCEX MPOUYUX
ANIEKTPOHHBIX CUCTEM 0€301MacHOCTH. B HacTos111ee Bpems BOITpocaM MPOEKTUPOBAHUS
BUJICOHAOIOIEHUS  yJensieTcss  OoJiblloe BHMMAaHHWE HAa YPOBHE  CO3JaHUs
3aKOHOJIATEIbHBIX HOPM, OJIHAKO CYUIECTBYIOUIEH IOKYMEHTAlUUU JUIsl TOJHOTO
NOHUMAaHUS Ipolecca pa3padOTKU JaHHBIX CUCTEM HEI0CTAaTOYHO.

Cucrembl BUICOHAOIOICHUS ABIISIOTCA HanboJee TEXHUUECKH CI0XKHBIMHU, TaK
KaKk MMEIOT B CBOEM COCTaBE€ HE TOJBKO YCTpPOWCTBa (KaMepbl, PETHUCTPATOPHI,
MOHMTOPBI), HO U MHO>XECTBO BCIIOMOTaTEIbHBIX AJIEMEHTOB M CHUCTEM, OCOOEHHO,
€CJIM peub UIET NMpo cucteMsbl |P-BuieoHabm01eHus, TakKue, KaKk CTPYKTypUpPOBaHHAs
kabenpHas cucrema (CKC), cuctema rapantupoBaHHOTO 3iekTpocHadxkenus (CID),
kabenenecymas cuctema (KHC) u cucrema xpanenus nannabix (CXJ1). st kaxmoit u3
yKa3aHHBIX CHUCTEM HMEIOTCS CBOM OCOOEHHOCTH, NPUMEHHUTENBHO K CIIy4ar HX
YCTAaHOBKM JJII CHUCTEM BHUJCOHAONIONEHUS M OHU TPEOYIOT COOTBETCTBYIOUIUX
WHKEHEPHBIX PACYETOB MPU pa3pabOTKe MPOEKTHON JOKYMEHTAIIUH.



1 METOAUYECKUE PEKOMEHJIAIIUUA 110 O®OPMJVIEHHUIO
KYPCOBBIX ITPOEKTOB (PABOT)

1.1 O01mue moJ10:xeHus

KypcoBoii mnpoekT (paboTa) MO NPOEKTHUPOBAHUIO SJIEKTPOHHBIX CHCTEM
6esomacnoct (OCB) momxeH cocTosTh W3 TpadUUecKOl dYacTh W pacueTHo-
MOSICHUTENILHOM  3alMCKH, BBIMOJHEHHBIX B COOTBETCTBUU C TpeOOBaHUSMHU
CTIT01-2017, a Takke craHmapToB EguHOW CHCTEMBI KOHCTPYKTOPCKOMN
nokyMenrtaruu (ECKJI), Equnoit cuctemsl TexHomornueckoit nokymentarnuu (ECT/I)
u Enqunoit cuctembl mporpammuoii fokymenrtaruu (ECIT).

['padrueckast yacTh KypCcOBOTO MPOEKTA JIOJKHA OBITh MPEJCTaBICHA Ha JINCTAX
dopmaro Al, A2, A3, A4. ToroBoe KOJIMYECTBO JUCTOB IpauuecKkoro MaTepuasia
1 00BEM MOSICHUTEIBHOM 3aIMUCKU KyPCOBOT'O ITPOEKTA ONPEILISIETCS] PyKOBOAUTEIIEM
B 3aBUCHMOCTH OT BBHIOpAHHOM TEMBI U COTJIACOBBIBACTCS HA CTAJUU BbIJAUM 3aJJaHUS
Ha KypCOBO# MpoeKT (padoTy) (mpuioxenue A).

1.2 PexomMeHaaluM M0 BHIOOPY 3a1MIIIA€MOT0 00beKTa H 0OPMIIEHUIO
CTPOMTEJIbHBIX YepTexKei

Tun pazpabarsiBacMoit ICb u 3anuiiaeMblii 00BEKT ONPEACTIIIOTCS 3aJaHUEM
Ha KypCOBOE IMTPOCKTUPOBAHKE U MOT'YT YTOUHSITHCS PYKOBOJIUTEIIEM €TO COCTABJICHHH.
Kak mpaBmino, MCXOAHBIMH JAaHHBIMH JJIi TPOCKTHPOBAHUS AJICKTPOHHBIX CHCTEM
0e30MacHOCTH  SIBISIIOTCSL  APXUTEKTYPHO-CTPOUTENIbHBIE  YEPTeKH  OOBEKTa
C DKCIUTUKAMAMU TToMenieHnil. CTpOUTENbHBIMU YepTEKaMU Ha3bIBAIOT YEPTEXKU U
OTHOCAIIMECS K HUM TEKCTOBBIE JOKYMEHTHI (crieruduKaiii, BEIOMOCTH U T. 1I.),
KOTOpBIE COJIEPKAT U300paKEHUS 3[IaHUsI, €T0 YacTeH, CTPOUTEIbHBIX KOHCTPYKIIUN
U M3JCNUNA, a TakkKe JApyrue JaHHble, HEOoOXOJMMbIE HJisi €ro BO3BEICHUS
U U3TOTOBJICHUSI CTPOUTENBHBIX KOHCTPYKIIMH W W3ACIUNA, MPUMEHSEMBIX TpHU
CTpOMUTENbCTBE 3aaHus [1].

PaGoThl MO CTPOWUTEIBCTBY 3MaHUN TMOAPA3ACISAIOTCS Ha OOIIECTPOHUTEIHLHBIE
U CIeIiajabHBbIC.

K o6mecTponTenbHBIM OTHOCSTCS BCEe PaOOTHI IO BO3BEIECHUIO CAMOTO 3aHMUS,
BKJTFOYAs U OTACIOYHBIE paboThI [2].

K crmenuaneHbIM BHJIaM CTPOMTEIBHBIX PabOT OTHOCATCS YCTPOMCTBA
BOJOCHAOKEHUS W KaHAJIM3alliHd, OTOIUICHWS W BEHTWISAIMH, Ta30CHAOKEHUS,
AIEKTPOOCBEIIEHHUs, TeaehOHN3alNN, a TaKkKe 000pyI0oBaHHWE OOBEKTa CHCTEMaMU
0€30MacHOCTH, TAKUMH KaK CHCTEMa IMOXXAPHOW CUTHAIM3AIUU M TMOXKAPOTYIICHUS,
CHUCTEMa YyMPABJICHMS DBaKyallieid W OMOBEIICHHUS O TOXKape, CUCTEMa OXPaHHOU
CUTHAJIU3AITUH, BUACOHAOTIOCHUS U T. II.

B cBsi3M ¢ TakuM AENEHUEM CTPOUTEIBHBIX PAOOT MPOU3BOAUTCS Pa3/ICiICHHE
pabouunx yepTekel Ha OTAeNbHbIE yacTh. Kax ol Takoil 4acTu MprucBanBaioOT 0COOYIO
MapKy, KOTOpas M IPOCTAaBJISCTCS Ha KaKJIOM YEPTEKE B OCHOBHOW HAMMHUCH H
pernamentupyetcs crannaproM Pecnyonuku benapycs CTh 2255—-2012.



OcHoBHbIE MapkH npuBeeHbl B Ta0aume 1.1 [1].

Tabsuua 1.1 — OcHOBHBIE MapKH padOUYUX YEPTEKEH

HaumenoBanne ocHOBHOTO | Mapka Mapxka
HanmeHoBaHrEe OCHOBHOTO
KOMILJIEKTa paboumnx pabouunx . | paboumx
. .. | KOMIUIEKTa paboumX YepTexein .
YEPTEKEN yepTexen yepTexen
DIIEKTPOOCBEIICHUE
ApPXHUTEKTYpHBIE pEIICHUS AP P H 20
BHYTpPEHHEE
KoncTpykuun OK ["azocHabxenue. BuyTpennue I'CB
XKeJ1e300€TOHHBIE yCTPOWCTBA
Koncrpykiuu KM Hapyxnbie cetn Hr
METAJUIMYECKUE Y COOPYKEHHUSI Ta30CHAOKEHUS
KoncTpykiuum nepeBsHHbIE K1 TennocHabxeHue TC
ApXHUTEKTYpPHO- AC AHTUKOPPO3MOHHAS 3aIlIUTa A3
CTPOUTEIIbHBIC PEIICHUS KOHCTPYKITUH
OrtoruieHne, BEHTUIIALMS BuyTpeHnHuit BOg0mpoBoI
Y KOHJIUIMOHUPOBAHUE OB U KaHaJIn3amus BK
BO34yXa
NuTtepbepsl AN Hapy:xHble ceTn HBK
BOJIOCHA0KEHUS
i HB, HK
['enepasibHBIN 171aH I'TI ¥ KaHAJI3aIAH (HB, HK)
TexHonorus mMpou3BOACTBA TX IMunporexHuueckue paboTh I'P
ABTOMOOWJIbHBIE IOPOTH Al [Toxaporyuienue [T
BosnyxocHabxenue
CoopysxeHust TpaHcropTa TP Y BC
BHYTPEHHEE

[Ipy HEoOXOIMMOCTH MOTYT OBITh Ha3HAYEHBI JOTIOJHUTEIBHBIE MAapKH
OCHOBHBIX KOMIUIEKTOB ueprexed. [Ipu mpoexkTupoBaHWM BIEKTPOHHBIX CHUCTEM
0€30MacHOCTH Yallle BCEro BCTPEUAIOTCS ClIeAyIoNue 0003HAYEHUS, TIPUBEICHHBIC B

tabmurie 1.2.

Tabnuna 1.2 — Mapku pabounx 4epTexei 2JIeKTPOHHBIX CUCTEM 0€30MaCHOCTH

Mapka
HanMeHnoBaHre OCHOBHOTO KOMILJIEKTa pabo4ynX yepTexen pabouunx
yepTexKen
[ToxkapoTylienue BOASIHOE, IEHHOE, Ta30BOE I1T
[ToxxapHas curHanu3anus [1C
Cucrema onoBelieHus CO
OxpaHHas cUTHaJIW3aIuUs 00bEKTOBAs OC




IIpoooncenue mabauywor 1.2

Mapxka
HaumeHoBaHre OCHOBHOTO KOMILIEKTa pab0ounX uyepTekei pabounx
yepTekKen
[lepumeTpasibHast OXpaHHAs] CUTHAJIU3ALIHS HOC
Cucrema OXpaHHOTO TEJIEBUICHUS COT
CucrteMa KOHTPOJISL U yIPABJIEHUS TOCTYIOM CKY /[
Cucrema OIMOBEIICHUS JIOACH 0 MoXape U YIpaBICHUS COYD
SBaKyaluen

3ammumaeMbiii 0OBEKT, €ro OCHOBHBIC XapaKTCPUCTHUKH, TaKHE KaK YHCIIO
MOMEIICHHH, TJI0IIa/b, ITAKHOCTh, U APXUTEKTYPHBIE OCOOCHHOCTH, OMPEIEISIOTCS
3aJlaHleM Ha KypcoBoe npoektupoBanue ICb.

Macmtabbl u300pakeHuil, TpPUMEHSIEMbIE TPHU BBIOJHEHUU CTPOUTEIHHBIX
yepTexkelt, BpiOMparor B cooTBerctBuu ¢ ['OCT 21.501-2011. Macmrabom
HA3bIBAETCS OTHOIICHUE JTUHEHHBIX pa3MEPOB U300paKEHUS TIPEIMETa Ha YepTExKE K
ero JIeHCTBUTEIBHBIM pa3mepam [2].

PekomeHnnoBanHble corjacHo [3] MacmTaObl CTPOUTENBHBIX 4YepTexen
npuBeneHbl B Tadnwuie 1.3.

Tabauua 1.3 — MacitaObl CTPOUTENBHBIX YEPTEKEN

HanmenoBanue n3oOpaxeHus Macuitabd
[1nansl, pazpessbl, pacaasl 1:50; 1:100; 1:200; 1:400; 1:500
[TnaH®I KPOBIH, TIOJIOB, TEXHUYECKHUX ATAKEH 1:200; 1:500
@®parmMeHTsl MI1aHOB, pacaaoB 1:50; 1:100
V31161 (BBIHOCHBIE DJIEMEHTHI) 1:10; 1:20
CxeMbl pacrojioKeHHs AJIEMEHTOB KOHCTPYKIUH 1:100; 1:200; 1:400; 1:500
iﬂﬁ;ﬁiﬁ; 1(;1 HC;IE;?L;;I CXeMaM PacToI0KEHHS 1:50: 1:100
['eomeTpuyeckue cxeMbl METAJUIMYECKUX 1:100: 1:200

KOHCTPYKIMU
Bugpl, pa3pessl 1 ceUeHHS 2JIEMEHTOB OSTOHHBIX
1 KeJIe300€TOHHBIX KOHCTPYKITUH

1:20; 1:50; 1:100

Cxembl apMUPOBaHHUS 1:20; 1:50; 1:100
V351l KOHCTPYKIUH 1:5; 1:10; 1:20; 1:50
Pa3pesbl k cxemam apMupoBaHus 1:10; 1:20
UepTtexu uznenui 1:10; 1:20




Takum oOpazom, U3 TaOIUIBI BUIHO, YTO JUJIi M300paKEHHs] apXUTEKTYPHO-
CTPOUTENBHBIX KOHCTPYKIIH (OOIIECTBEHHBIX U KUIBIX 3[aHUN, TTOIBATIOB U ATaXeEN),
UCIIONIB3YEMBIX  IpH  npoektupoBaHur  OCB, NOpUMEHSIOTCS  CIEAYIOIIHe
macmTadsl: 1:100; 1:200. Muorma mis n3o0pakeHUS OTACIBHBIX YacTed W y3JI0B
00BEKTa M CUCTEMBI MOKET OBITh HCTIOB30BaH MacmTad 1:50 wmm 1:20.

Bripa3zuTeabHOCTh U YUTAEMOCTh Y€PTEkKa 3aBUCUT OT €r0 IPaBUIILHOU OOBOJIKI
JUHUSIMU PA3IUYHON TOJIIIMHBI U HauepTaHusd. st Bcex oTpacieil pOMBIIIIEHHOCTH
U CTPOUTEIBCTBA YCTAHOBJIECHBI HANMEHOBAHMS, HAYEPTAHUS, TOJIIMHA U OCHOBHBIE
HazHaueHus quHuid — [OCT 2.303—-68.

Kaxk npaBuio, cornacHo JeHCTBYIOIIUM CTaHAAPTAM BUIUMbIE KOHTYPBI U TPaHU
NPEeIMETOB M300pa)KaloT CIUIOIIHOM JMHUEH, a HEBUIUMBbIE KOHTYPbl M TpaHU
MOKa3bIBAIOT TOJBKO TOT/IA, KOT/Ia 3TO HEOOXOAMMO ISl TTOSICHEHUS U300pa’kaeMoro
IpeIMeTa U OTPAaHUYCHUS YKCIia HEOOXOAUMBIX N300paKEHUH.

TonmuHy CIUIOITHOW TOJCTOW OCHOBHOW JIMHWHM BHUIMUMOTO KOHTypa S
BbIOMpatoT oT 0,5 10 1,4 MM B 3aBUCUMOCTH OT BEJIMYUHBI U CIIOKHOCTH U300paKEHMUS,
a Tak)ke Ha3HaueHus U popmara yeptexa [2].

Opnako npu BbINONHEHUH uepTexxeit DCBb ecTh HEKOTOpble OCOOEHHOCTH
B TPUMEHEHUU OTHEIbHBIX TUNOB JHMHUK. Hampumep, uyamie Bcero yciIOBHO-
rpaduueckue obozHaueHus (YI'O) texuuueckux cpeactB (TC) u coequHUTENbHbBIC
JIMHUM BBITIOJIHSIOT, UCIOJIB3YSl Pa3HyIO TOJIIMHY. bonee ToiacToil nuHuen o0BOIST
KOHTYpHI YI'O, nuieiidsl, 1ieny nuTadus 1 T. 1.

CornacHo [4] Ha M300paKEHUHU KaXI0TO 3/IaHUSI WM COOPYKECHHS YKa3bIBAIOT
KOOPJIMHALIMOHHBIE OCU U MPHUCBAMBAIOT UM CAMOCTOSITEJIbHYIO CHUCTEMY YCIOBHBIX
o0ozHaueHuit. KoopauHAIIMOHHBIE OCH HAHOCIT Ha MW300paKeHHUS] IITPUX-
IIYHKTUPHBIMH TOHKHMH JINHUSIMH, 0003HA4a0T apaOCKUMH L(pPaMy 1 POIMCHBIMH
GykBaMu pycckoro andasura (3a uckmouenueMm 6yxs E, 3, 1, O, X, 11, U, 11, b, bl, b)
U TIpY HEOOXOAMMOCTH OyKBaMH JIATUHCKOTO ayihaBuTa (32 uckiodeHueM Oyks | u O)
B KpYyKKax quaMeTpoM ot 6 1o 12 mm (pucyHok 1.1).

LincdppoBbie
ByKkBeHHble KOOpAUHALUMOHHbIE OCH
KOOPAWHALMOHHbIE OCK

A

& 6-12

Pucynox 1.1 — IlpaBuiia BbINOJIHEHHS] KOOPAMHAIMOHHBIX OCEH



Kak BuaHo u3 pucynka 1.2, mocienoBaTeabHOCTh ITU(PPOBBHIX M OYKBEHHBIX
0003HauYECHN KOOPIMHAITMOHHBIX OCEH MMPUHUMAIOT T10 IUIaHy CJIeBa HAIIPaBO U CHU3Y
BBEPX (WJIM TI0 TyT€ OKPY>KHOCTH CJIEBA HAMPABO), a 0003HAYCHHUE KOOPAMHAIIMOHHBIX
ocei 0OBIYHO HAHOCAT 10 JICBOW U HWKHEH CTOPOHAM TUTaHA 3aHMS U COOPYIKEHUS.

y
ONJIE

B/2

B/1 m
O

® oL oo

D) @

Pucynok 1.2 — [Ipumep HaHECEHHs] KOOPIMHAIIMOHHBIX OCEH Ha TUTaHe

Pexomenmyemsiii pazmep mpudra s 0003HaAUCHUST KOOPAUHAIMOHHBIX OCEH
JIOJKEH OBITH OOJIbllle pa3Mepa 1udp pa3zMepHBIX YUCEN, MPUMEHSIEMBIX Ha TOM K€
yepTexe, B 1,5—2 pasza u coorBerctBoBath ' OCT 2.304—81.

Kak mnpasuiio, nudpamu 0003Ha4aIOT KOOPAMHAIIMOHHBIE OCH TIO CTOPOHE
3IaHUS U COOpY’KEHHUs ¢ OoJbIMM KoiuyecTBoM ocedl. Ecnu st o6o3HaueHus
KOOPJIMHALIMOHHBIX OCEeW He XBaraer OyKB aidaBuTa, TO MOCJIEAYIOLIIUE OCU
0003HauarT AByMs OykBamu uiau OykBod W uudpoit (mampumep, AA, bb wiu Al,
blur. ).

[Ipomycku B 1MPpPOBBIX U OYKBEHHBIX 0003HAUYECHUAX KOOPAMHAILIMOHHBIX OCEH
HE JI0IyCKaloTCsl.

JInst  OTAENBHBIX DJIEMEHTOB  KOHCTPYKIMH, PACHOJIOKEHHBIX  MEXIy
KOOPJIMHALIMOHHBIMH ~ OCSIMM ~ OCHOBHBIX  HECYIIMX  KOHCTPYKIUH, HaHOCST
JIOTIOJIHUTENbHBIE OCH W 0003HAYaloT WX B BUAE JOpOOH, B YHUCIHUTEIE KOTOPOU
YKa3blBalOT ~ O00O3HAUYEHHUsS  MPENUIECTBYIOLIEH  KOOPAWHAIIMOHHOM  OCH, B
3HaMEHaTeNe — JOMOJHUTENbHBIN MOPSIKOBBIII HOMEp B Mpeesiax ydacTKa MEKIY
CMEKHBIMHA KOOPJMHAIIMOHHBIMU OCSIMU [2].
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[1pu HecoBmaeHUK KOOPAMHAITMOHHBIX OCEH MPOTUBOIOJIOKHBIX CTOPOH TJIaHa
0003HAUYECHUS YKa3aHHBIX OCEHl B MECTaX PACXOXKICHHS TOMOJHUTEILHO HAHOCST 1O
BEpPXHEU W/WJIM MPaBOil CTOPOHAM COTJIACHO PUCYHKY 1.3.

5 ®®
SIOIONG

ONOIO

Pucynox 1.3 — Pa30uBka 1utana 31anusi KOOPAMHAITMOHHBIMA
OCsIMU 110 BceM dacasiaMm 37aHus

B cootBerctBUM ¢ [4], eciiu uzoOpaxenue (Hanpumep, miadH cetu ICbH) He
MOMEIIAeTCs Ha JIUCTe MPHUHATOro (hopMara, TO €ro JEIAT Ha HECKOJBKO yJacTKOB,
pa3mMelnas ux Ha OTACJbHBIX JUCTaX. B 9ToOM ciydae Ha KaIOM JIUCTE, T/I€ TTOKa3aH
y4aCTOK H300pakKeHUs, MPUBOIAT CXEMY IIEJIOr0 H300paKeHHUs ¢ HEOOXOAUMBIMU
KOOPIMHAIIMOHHBIMH OCSMHU U YCIOBHBIM 0003HaYeHHEM (IITPUXOBKOM) TTOKA3aHHOTO
Ha JJAaHHOM JIMCTE ydacTka u3o0paxenus (pucyHok 1.4).

fﬂ-_\q\'.
\A) L] L] LI L]
Suem 13 flucm14 Muem 16 Nuem 17
r/;‘\‘-, 11 [ 1
L
/""\1 (""“\1 \1 I/ N g L\ g l“\
lxl! HEE/ l 21/’ 30) K?'_lf’l '\ 40) "\fl_g,/'l

Pucynox 1.4 — IIpumep cxembl 11€70T0 U300paKeHUS
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Hanecenue pa3mMepoB Ha CTPOMTEIbHBIX YEPTEkKaX MPOM3BOIUTCS HAa OCHOBE
o0mmx TpeOOBaHWI HAHECEHWS pa3MEpPOB HA UYEPTEKaxX C YUIETOM JOIOTHCHHH,
npexycmorpeHHbix ECKJI n TOCT 21.105-95 (pucyHok 1.5).

® T
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Pucynok 1.5 — IIpumep HaHeceHus: pa3MepoB Ha (pparMeHTe miaHa oObeKTa

Kak BugHO u3 pucyHka 1.5, pasmMepHOe YuCI0 HAHOCAT HaJ pa3MEPHOU JTUHUEH
B MIJUITUMETpax 0e3 0003HauYeHus1 €AUHULBI U3MEPEHUS.

Ha cTpouTenbHBIX YepTekax HAHECEHHWE pPa3sMEpPOB  OCYLIECTBIAECTCS
C IIOMOIIBIO BBIHOCHBIX Pa3MEPHBIX JIMHUM U pa3MEPHBIX yucen. PasMepHyro JTUHUIO
HA €€ NIEPECEUCHUAX C BHIHOCHBIMU WJIM OCEBBIMM JIMHUSAMHU OIPAHUYMBAIOT 3aCEUKaMU
B BUJI€ CIUIOLIHBIX TOJCTBIX OCHOBHBIX JINHUW JUIMHOM OT 2 10 4 MM, POBOJUMBIX C
HAKJIOHOM BIIPaBO Mo yriioM 45° Kk pazmepHoil 1uHuu. [Ipu 3TOM pazmepHbie JTUHUU
JOJDKHBI BBICTYTIATh 32 KpaiiHUE BEIHOCHBIC JIMHUK Ha 1—3 MM [2].

1.3 ®opmaThl YepTexei

@dopMaThl JIMCTOB 4YEpTEXKEH M JAPYyTrux JOKYMEHTOB, BXOJIAIIMX B COCTaB
kypcoBoro npoekta ICb, ycranapnupaer [[OCT 2.301—-68, pacnipocTpaHstomuiics Ha
KOHCTPYKTOPCKYIO ~ JOKYMEHTAI[MI0  BCEX  OTpaciiedl  MPOMBIINUIEHHOCTH U
CTPOUTEILCTBA.

Kak npaBuiio, st yepTexked W JIpyruX KOHCTPYKTOPCKUX JTOKYMEHTOB
KypCOBOT'O MPOEKTa UCIOJIb3YyeTCs MATh OCHOBHBIX (hopmartoB: A0, Al, A2, A3, A4.
B cootBerctBuu ¢ [5] mmomans popmarta A0 ¢ pazmepamu ctopon 1189x841 mm paBHa
1 m2. Jlpyrue OCHOBHBIE (DOPMATBI MOTYT OBITH IIOJyYEHBI MOCIIEN0BATEILHBIM
nenenueM (opmata A0 Ha JBe paBHBIE YaCTU MapaJJICIbHO MEHBIICH CTOpPOHE
COOTBETCTBYIOILIETO (hopMara.
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Pa3Mepbl cTOpoH OCHOBHBIX (hopMaTOB IIpUBEIeHBI B Tabuiie 1.4,

Tabauma 1.4 — O0o3HauEHUS U pa3Mepbl CTOPOH OCHOBHBIX (JOPMATOB

Oo6o3Hauenue hopmara Pa3smeps! ctopon opmara, MM
A0 841x1189
Al 594x841
A2 420594
A3 297x420
A4 210%297
AS 148x%210

Kak mpaBuio, Bce JMHEWHBIE W3MEPCHHS TPOU3BOIAT B MUJUIMMETpPAx U
SIMHUITBI U3MEPECHHS HE YKA3hIBAIOT, B TOM YHCJIE U Ha YepTekax. B ciyuyae Hammaus
IPYTUX SIUHUIT U3MEPECHHS X 0003HAUCHUS YKA3bIBAIOT.

dopMaThl JINCTOB OMPEICAIOTCS pa3MepaMH BHEITHEH paMKU (BBITIOJHEHHOMN
TOHKOW JTUHUCH ) OPUTHHAJIOB, ITONTAHHUKOB, JTyOJIMKATOB, KOIUi [5].

B cooTBeTcTBUM ¢ EHCTBYIOMUMHA PEKOMEHIANMSIME HA YEPTEKU HAHOCUTCS
paMka (oOpamiisroniasi JUHHS), KOTOPYIO MPOBOJAT CIUIOIIHOM TOJICTOM OCHOBHOM
nunued. OOpamuisironasi JUHUS MPOBOJUTCS BIOJb JIEBOW CTOPOHBI (hopmaTa Ha
paccrosauu 20 MM OT BHEIIHEN paMKH (T0Jie JJiS MOJIIMBKH), a BAOJIb OCTAIBHBIX
CTOPOH — Ha PacCTOSIHUU SMM, Kak TI0Ka3aHo Ha pucyHke 1.6 [6].

14x70
14x70 o it
/ 14x70
f . * ]
o —
5 o ——
o0 [_ODMBOHTEIJ"II:-HCUI BepTuHﬂﬂbHD“ dopmat Ad
- pacnonoxeHHbIN pacnono#eHHbIN
tbopmat dopmat
' 55x185
55x185
"DT “, BHEWHAA paMKa
55x185

OcHoBHas HaONWCkL

Pucynok 1.6 — IIpumep pazmenieHusi OCHOBHOW HAJIIMCH Ha YepTexax
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Kaxxnp1il uepTexx OJDKEH MMETh OCHOBHYIO HAAMKUCh, KOTOpasi pacrnojaraercs
B MPaBOM HWXHEM Yy ueprexka: Ha gopmare A4 — BAOIb KOPOTKOM CTOPOHBI,
a Ha opMmarax Oonbire A4 — MOXKET pacIonaratbCsi Kak BIOJIb JJITMHHOM, TaK U BIIOJb
KOPOTKOH cTOpoH dopMmata ( cM. pucyHok 1.6) [6].

[Ipu BeImonHeHHH uepTexedl Gopmarel A4  pacronararoTcsi  TOJBKO
BEPTHKAIbHO, a OCTajbHbIe OCHOBHBIE (hOpMaThl MOKHO pacmojaratb Kak
BEPTHUKAIBHO, TAK U TOPU3OHTAIILHO.

1.4 ®opMbI OCHOBHOM HANUCH HA CTPOUTEJIbHBIX YepPTe:KaxX U MPaBuJia
UX 3aM0JHEeHUSs

Cornacio peuctBytommM THITA Bce Haamucu Ha dYepTexax M JIpPyTrHX
TEXHUYECKUX JIOKYMEHTaX BCEX OTpacieil MPOMBIIUIEHHOCTH U CTPOUTEIHCTBA
BBITIOJIHAIOTCS yepTexHbIM mipudTom no 'OCT 2.304-81.

VY cTaHOBIIEHBI ClIEAYIONIUE pa3Mephl MpUQTa, UCIOIB3YEeMbIE, PU pa3paboTKe
rpaduyecKkux MaTepuanoB Kypcoporo npoekrta ICB, cornacuo [7]: 2,5; 3,5; 5; 7; 10;
14; 20; 28; 40. Pazmep mpudra (h) omnpenenseTr BBICOTY NPOMHUCHBIX OYKB
B MIJUTUMETPAX.

Kaxxprit muct rpadmaeckoro u TEKCTOBOTO IOKYMEHTOB JOJIKEH UMETh OCHOB-
Hytl0 Haamuch. OCHOBHBIC HAAMKCH, TOTOJHUTEIbHBIC Tpadbl K HUAM, pa3MEpHBIC
PaMKH BBITIOJIHSIOT CIUIONIHBIMA OCHOBHBIMH M CIUIOIIHBIMHA TOHKHMH JIUHUSMH B
coorBerctBuu ¢ OCT 2.303—68 [8].

OcHOBHBIE  HAAMHWCH HA YEpPTEXKAX KypCOBOTO  MPOEKTA  JOJDKHBI
cootBetrcTBoBaTh CTII 01-2017 1 MOTYT OBITH O(OPMIICHBI:

-Ha JIMCTaX OCHOBHBIX KOMIUIEKTOB YEPTEKEH H UepTekKel pasleson
JOKYMEHTAIIMU CTPOUTENIBHOTO MpoekTa B cooTBeTcTBUM ¢ CTh 2255-2012;

- mictax yeprexei n3aenuit B coorserctBuu ¢ ['OCT 2.104—-2006.

Ha pucynke pucynok 1.7 [9] npuBenmena ¢opma OCHOBHOW HAIIIUCH B
cootBercTBUM ¢ ['OCT 2.104-2006.

185

7o 23 15 _ 10 70 . 50 _
| |
(2) - 15 o 15
(1] (15) (16) (17) (18] |
Aum. Macca | Macwmad 5
Yiare) lucm | N° dokym | flodn. Ylamal ) w — 1 {5/ (6/ I
o 5 17 18 15
‘ Aucm (7| AucmoB  (8) 51
© (10) (n (12 |13 20 L
* (3) {9/ 15
/ \

Pucynok 1.7 — ®opma ocHoBHoM Haganucu B cootBercTBun ¢ 'OCT 2.104—2006
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B ciyuae He0OX0IMMOCTH, HAPUMEP MPU PA3MELIEHUU SJIEKTPOHHOM CUCTEMBI
0€30MacHOCTH Ha HECKOJIBKHUX JINCTaX, BO3MOKHO Pa3MEIICHUE MOCIETYIOINX JTUCTOB
yepTexka Ha (hopMaTax ¢ COKpalieHHON OCHOBHOM HAJMUCHIO.

dopMa OCHOBHOM HAJANKWCU MJiE BTOPOrO U TMOCIEAYIOUIUX JIUCTOB B
cootBetcTBUH ¢ [[OCT 2.104—2006 npencraiena Ha pucynke 1.8 [9].

7 10 23 15 10 110 10

/lucm
(7 8

15
5

(14| (15 (16} (17 | (18) (2)
| * Harm) Aucm]  N® dokym. flodn. |/lama

-~

Pucynok 1.8 — ®opma 0CHOBHOM HAAMKMCH JJIsI BTOPOT'O M MOCIEIYIOMUX JTUCTOB

OCHOBHbBIE HAJIHCH HA TEKCTOBBIX JOKYMEHTaX KypCOBOIO IMPOEKTA TAKKE
noykHbl cooTBeTcTBOBAaTh CTII 01-2017 1 MOTYT OBITH BBIIIOJHEHBI B COOTBETCTBHUU
¢ 'OCT 2.104-2006 wiu CTh 2255-2012.

dopma OCHOBHOM HAJMHUCH [Ji1 TEKCTOBBIX JOKYMEHTOB B COOTBETCTBUH C
I'OCT 2.104—2006 npencrasiena Ha pucyHke 1.9 [9].
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Pucynoxk 1.9 — ®opma 0CHOBHOI HaAMKUCH JJIs1 TEKCTOBBIX JOKYMEHTOB

B ocHoBHOI1 Haanucu (HoMepa rpad Ha popMax ykazaHbl B CKOOKaX) COTJIACHO
[9] yka3biBaroT:

- B rpade 1 — HaMeHOBaHUe W3/1eNus (B MIMEHUTEIIFHOM TIaIeKe €IMHCTBEHHOTO
Yrucia) W HAaUMEHOBAHWE JOKYMEHTA, €CIH 3TOMY JOKYMEHTY TPHCBOCH KOI; B
HaMMEHOBAaHHUH, COCTOSIIIIEM W3 HECKOJBKUX CIIOB, Ha TIEPBOM MECTE MOMEIIAIOT MMs
CYIIECTBUTENbHOE (B JAHHOM CIy4ae 37eCh MOXKET OBITh YKa3aHO HauMEHOBaHHE
AIIEKTPOHHOU CUCTEMBI O€301TaCHOCTH);

-B rpade 2 — obo3Hauenue gokymenta o 'OCT 2.201 u xox, ecnu ero Koj
onpeaenex 'OCT 2.102, 'OCT 2.601, 'OCT 2.602, I'OCT 2.701;

- B rpadpe 3 — obo3HaUEeHME MaTepuana aetanu (rpady 3amoHSIOT TOJBKO Ha
yepTexkax JIeTanein);

-B rpade 4 — nuUTEpy, MPUCBOCHHYIO JAHHOMY JOKYMEHTY (HAa JOKyMEHTE B
OymaxkHOM (hopme rpady 3amoyHSIOT MOCIeI0BATENbHO, HAUMHAS C KpailHel JieBoi

15


http://docs.cntd.ru/document/1200008241
http://docs.cntd.ru/document/1200001989
http://docs.cntd.ru/document/1200045398
http://docs.cntd.ru/document/1200002069
http://docs.cntd.ru/document/1200069439

KJIETKM B 3aBUCHMOCTH OT 3Tama. Hampumep, auTepa T yKa3plBaeTcss Ha JTare
pa3pabOTKU TEXHUYECKOTO MPOEKTA);

-B rpadpe 5 — maccy usnmenus mo [OCT 2.109 (rpady 3amoHSIOT MpU
HEOOXOJMMOCTH Ha HEKOTOPBIX YepTexKax);

-B rpadpe 6 — macmrad mpoctaBisiercs B cooTrBeTcTBuH ¢ ['OCT 2.302
u ['OCT 2.109 (ams cxeM 37eKTpUYeCKuX JTaHHas rpada He 3amoTHAETCs, HO TPH TOM
pasMepsl 3JeMEeHTOB U ycTpoicTB YI'O, naHHbIE B COOTBETCTBYIOIIMX CTaHAAPTAX
ECK]I BbIuepuHnBarOTCS ¢ COXpaHEHHEM ITPOIIOPIIIA);

- Brpade 7 — NopsAKOBBIM HOMED JIMCTA (Ha JOKYMEHTaX, COCTOSIINX U3 OJJHOTO
JMCTa, TaHHas rpada He 3aroJIHACTCS);

-B rpade 8 — oOiee KOJIUYECTBO JUCTOB JOKyMEeHTa (YKa3bIBalOT TOJBKO Ha
MIEPBOM JIUCTE);

- B rpade 9 — HaMMEHOBAHUE UJIU KOJ OpraHU3alllH, BBIITYCKAIOLIEH JOKYMEHT
(rpady He 3aMOJIHAIOT, €CJIU KOJ COJEPKUTCS B 0003HaYEHUU JOKYMEHTA);

-B rpage 10 — xapakrtep paOOThI, BBHIMOIHAEMON JTULOM, MOAMUCHIBAIOLIUM
JOKYMEHT;

-B rpade 11 — pamMunum nuil, OANKCABIINX JOKYMEHT;

- B rpade 12 — noanucu aun, paMuiIuu KOTOPBIX yKa3aHsl B rpade 11;

- B rpade 13 — gaTy noanucaHusi JOKyMEHTA;

-B rpagax 14—18 — cBeneHus 00 H3MEHEHUSX, KOTOPBIE 3alOJHSIOT B
cootBetcTBUM ¢ TpeboBanusimu ['OCT 2.503.

Ha pucynke 1.10 mpuBeaeH npumep 3aloJIHEHUSI OCHOBHOM HAINHCH IJIs

NEePBOI0 JIMCTA YEPTEk el KypCOBOTO TMPOCKTAa B COOTBETCTBHUU C TPEOOBAHUSIMHU
CTII 01-2017.

Aum. Macca  |Macwmad

Wam | Jucm | N° dokyrm. flodn.___|Jama Lucmema OX,D‘C!HHOL;‘

Pazpad. |MBanob cuzsHaauzayuy Y

Hpih fiempof Cxema 3Mexkmpuyeckas nogxAwYeHUS

T.koHmp. Aucm | /lucmoB 1
Pey.

H.xoHmp. TMKC, 2p. 513301

Ym8.

Pucynox 1.10 — [Ipumep 3anosiHeHHs] OCHOBHOM HAANMKMCH

Bri6op OCHOBHOW HaamUMCH ¥ €€ 3alOoJIHEHHUE JODKHO OCYIIECTBISITHCS
B cooTBeTcTBUU ¢ TpeboBanusmu CTII 01-2017.
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1.5 YciaoBHble rpaduyeckue 0003HAYEHUS 3J1€MEHTOB 3JIEKTPOHHBIX
CHCTEM 0€30MACHOCTH

B cootBeTcTBUM C TpeOOBAHUSIMU JEUCTBYIOIIUX TEXHUYECKUX HOPMATHUBHBIX
MIPaBOBBIX AKTOB B 00JIACTH MMPOCKTUPOBAHUS FJICKTPOHHBIX CUCTEM 0€301TaCHOCTH TSI
ya00CTBa YTEHHSI TPOCKTHOM JOKyMeHTanmuu Bce 37eMeHThl DCBb MoryT OBITh
M300paXeHbl Ha YepTekaxX B BUJIE YCIOBHBIX rpaduueckux obo3Hauenuit (YI'O).

B mpoekTHON JOKyMEHTAIIM MOTYT BBOJIUTHLCS CBOU YCJIOBHBIE 00O3HAUYCHHUS
HEKOTOPBIX JJIEMEHTOB IMPU OTCYTCTBUU COOTBETCTBYIOIIMX O0OO3HA4YE€HU B
nevictpyronux THITA (I'OCT 28130—89, CT C3B 6301-88, P/ 25-953—90 u np.).

VYcnoBHble Tpaduueckue 0003HAUYECHMSI HJIEMEHTOB IMOXKAPHOW aBTOMATHUKHU
IPUBEJICHBI B COOTBETCTBUU ¢ [11] B Tabmute 1.5.

Tabnuna 1.5 — DnemMeHThI OKapHON aBTOMAaTUKU

HaumenoBanue O0o3HaueHUuE

W3Bemaresns noxapHbelii aBTOMaTHYECKUI
JTBIMOBOM

M3Bemaresns noxapHbelii aBTOMaTHYECKUN
TEILIOBOM

N3Bemarenp nMoxapHblii aBTOMAaTHYECKUN
IJIAMEHU

N3Bemaresnp MoxapHbli py4YHOU

OrnoBemaress MOKapHbIA CBETO3BYKOBOU

OrnoBemaresnp MoKapHbIi CBETOBOU

Omnogemaresb peyeBoi (3ByKOBOI)

OnoBeniaTesib CBETO3BYKOBOM € TEKCTOBOM
TaOJINIKOM

j&@@ >]| [

YerpoiicTBO OKOHEUHOE uTeida

Curxnanuzarop JaBJI€HUs YHUBEPCAIbHBIN
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IIpoodonxcenue mabauyvt 1.5

HaunmenoBanue O0o3HaueHue

Opocurens BOASHON IpEHYEPHBIN

Opocurens BOASHONW CIPUHKIIEPHBIN

Opocurenb NEHHBIN

[Tpubop npueMHO-KOHTPOJIbHBIN
ITOYKapHbIN

Pacmmmpurens meidos (N — Koau4ecTBo
e don)

YCTPOﬁCTBO 00BEKTOBOEC OKOHEUHOE

=|Nid(elolS

CuutbiBaTenb 0€3 Ki1aBuaTypbl (YCTPOUCTBO
JIOCTYTa)

BykBeHHbIE KOABI HamOoJee pPACIPOCTPAHEHHBIX 3JIEMEHTOB 3JIEKTPOHHBIX
CUCTEM IOKapHOM aBTOMATHKHU coryiacHo [11] mpuBeaeHbl HUXKeE:

- BTK — u3Bemiarens mokapHbIii aBTOMaTHYECKUN TETIOBOM;

- BTH — u3Bemarens moxapHblii aBTOMaTHYECKUI JTHIMOBOM;

- BTF — u3Bemarens mokapHbId aBTOMAaTHICCKUN TUIAMEHHU;

- BTM — v3Bewarens MOKapHbI py4YHOU;

- BIAD — onoBemiaresns nokapHblid pe4eBoif;

- BIAS — onoBemiaresnb mo>xapHblil 3BYKOBOM;

- BIAL — onoBemiaresb nokapHblii CBETOBOM;

- BIALS — omnoBemiaresns noxapHblil CBETO3BYKOBOI;

- HP — curnanuszaTtop gaBieHUs] yHUBEPCAIbHBIN.

B tabnuue 1.6 npeacraBieHsl yCIOBHbIE Fpaduueckue 0003HaueHUs Haubosee
pacnpoCTpaHEHHHBIX 3JIEMEHTOB, IPUMEHSIEMBIX B CHCTEMaX OXPaHHOM CUTHATU3AIIH
B COOTBETCTBHUH ¢ [12].
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Tabnuma 1.6 — Dn1eMeHTh CUCTEM OXPaHHOW U PYYHON TPEBOXKHOW CUTHATIU3AIIMT

HaumenoBaunue

O0o3HaueHue

N3Bermarens TpeBOXKHBIN PYYHOU

W3Bemarens TPEBOKHBIN HOKHOU

N3Bemarenb oXpaHHbIN

OrnoBemarenb OXpaHHbIM CBETOBOU

OrnoBemaresb OXpaHHBIM CBETO3BYKOBOM

[Tpubop npueMHO-KOHTPOJIbHBIN OXPaHHBIN

brokx 00paboTKu curHana

YeTpoiicTBO OJIOKMPOBKH BEPEi, CTEH,
MEePEKPBITUIA, 3a00POB MPOBOJIOM U CTEKJIA
Ha pa3ouTHe POoJIbroi

Pacmmmpurens nueiidon (N — koaudecTBo
nierdon)

Y cTpoiicTBO 00BEKTOBOE OKOHEUHOE

YerpoiicTBO OKOHEYHOE TuTeida

[TynbT IEHTPaTM30BaHHOTO HAOIIOICHHMSI
MIPOrPaAMMHUPYEMBII

\o=- e Eed e

[TynbT IEHTPaTM30BaHHOTO HAOIIIOICHHUSI
HENPOTrpaMMUPyEMBIN
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IIpooonxcenue mabauywl 1.6

HaunmenoBanue O0o3HaueHue

Perpancnstop <>

[TprGop nMpreMHO-KOHTPOJIbHBIA OXPaHHBIH

mJ
ML CUCTEM, UCITIOJIB3YIOIUX JJIA IICpCAadn
I/ISBCIHCHHﬁ QJICKTPOCCTHU

OOBEKTOBOEC OKOHEUYHOEC YCTpOﬁCTBO CHCTCM
nepecaadu H3B€HIGHI/II>’I I10 SJICKTPOCCTAM

Penelinbiii MOy b

VYerpoilcTBO yIIoTHEHUS Tene(OHHBIX
JTIAHUN

BbJ1oK oKIII0YEHHS YCTPOMCTB YIUIOTHEHUS
tenedonnpx muHUN 1 ACOC «Anecs»

N3Bemarenb OXpaHHbIN
JUISl paIMOKaHAJIBHBIX CUCTEM

[Tpubop npreMHO-KOHTPOJIbHBIN OXPaHHBIN
C IIPUEMONIEPENATYUKOM
JUISL paIAOKAHAIIBHBIX CUCTEM

D
IlepenaTunk pagroKaHaIbHBIX CUCTEM
nepe1adyy U3BEIICHUN

[IpueMHUK paOKaHAJIBHBIX CUCTEM
nepeaayr N3BEIICHUN

[TpuemonepenaTyuk paguoKaHaIbHbIX
CHUCTEM NEPEIAYN U3BEIICHUN

Tpumeuanue — I'paduueckoe 0003HAUEHNUE M3BEIIATENST BHIYSPUMBAIOT BEPIIMHOMN
TPEYTOJIbHUKA B HAIIPABJICHUH 30HBI €10 JCHCTBHS.
Tum n3BemarTens yka3pBaroT OyKBaMH OKOJIO €ro rpaIecKoro N300paKeHus.
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PekoMeHayeMbIii CIIMCOK COKpAIICHU HAaMMEHOBAaHWM OXPaHHBIX W3BEILIATEINIEH B
cooTBeTcTBHH C [12]:

- 3K — 3JIEKTPOKOHTAKTHBI;

- BOYK — BUOPAIIMOHHBIN YAapHO-KOHTAKTHBII;

- MK — MAarHUTOKOHTAKTHBIH;

- MIKO — TACCHBHBIN MH(PPAKPACHBIN 00HEMHBII;

- VIKTI — TTACCUBHBIN MH(PaKpaCHBIN TOBEPXHOCTHBIN;

- auu — U3JTyYaTesb AKTUBHOTO MH(PPAKPACHOTO U3BEIATEIIS;

- Wl — IPUEMHUK aKTUBHOTO MH(PPAKPACHOTO M3BEIIATEIS;

- € — EMKOCTHBIH;

- KpPC — ACCHUBHBIN 3BYKOBOW KOHTPOJISI pa3pyILLIEHNsI OCTEKIIEHHBIX KOHCTPYKIIH;

- K — KOMOMHUPOBAHHBIN;

- Y — YIIbTPa3ByKOBO;

- U — UHIYKTUBHBIN;

- YU — U3JTy4aTesb YIbTPa3ByKOBOIO U3BEIIATEIS;

- YT — MPUEMHHUK YJIHTPA3ByKOBOIO M3BEIIATE]IS;

- P — PaaIMOBOJIHOBOM;

- BII — BUOPALIMOHHBIN ITbE303JIEKTPHUECKHIL;

- DU — BJIIEKTPOKOHTAKTHBIN NHEPLIMOHHBIN;

- C — CCMCMHYCCKHIA;

- 3C — JICKTPOCTATUYECKHULA;

- 11— IaBJICHUSL.

[Ipy UCHIONB30BaHMM TEXHUYECKMX CPENCTB OXPAHHOW CHUTHAIM3ALMU Pa3HbBIX
HAMMEHOBAHWI, HO OMHOrO Tuma (TPUHIMMIA JCHCTBHS YYBCTBUTEILHOTO DJIEMEHTA),
PEKOMEHTYETCS PSIOM ¢ TpaduiaecKiuM n300pakeHneM 1 OyKBEHHBIM 0003HAYEHHUEM CTaBUTh
ero HoMep B crienrdurarmu (Hampumep, kpe 3) [12].

B Ttabnune 1.7 npeacraBieHsl yciloBHbIE rpaduueckue 0003HAUCHUS DJIEMEHTOB
CUCTEMBI KOHTPOJIS U YIIPaBJICHHS JOCTYIIOM B COOTBETCTBUU ¢ [12].

Tabsnuua 1.7 — DaeMeHThl CUCTEM KOHTPOJISL M YIPABJICHHUSI IOCTYTIOM

HaumeHnoBanue O603HaueHue
JIBepb, BOPOTA, JIFOK OJJHOCTBOPYATHIC ,L'_"ll\lj
JIBepb, BOPOTa, JIFOK IBYXCTBOPYATHIC = =

HInar6aym bljgz:d
TypHuker b—c}—d
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IIpooonxcenue mabauywl 1.7

HanmenoBanue O0o3HauyeHue

[nr03, TaMOypIILITI03, MPOXOHAs KaOHHa b@ d

YcTrporicTBo JocMoTpa (0OHAPYKUTETH
MeTaJljia, B3PbIBUATHIX, HAPKOTUUECKUX bn d
BEIIECTB U JP.)

[TonbemHas nenb bm =,
[TapkuHroBas cucrema
[TogbemHast TOPOKHAS CEKLIUSA N S

[TpuBon

3aMOK 3JIEKTPOMEXaHUYECKUI

3aMOK dJIEKTPOMATrHUTHBIN

JIOBOTUMK JBEpH MEXAHUYECKHUI

JIOBOTUMK ABEPH IICKTPOMEXAHUYECKU I

Knomka BeIxoga

3amem<a QJICKTPOMCXAHHNUICCKAsA /

CuuTsiBaTeNb 0€3 KJIaBUATYPbI
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IIpooonxcenue mabauywl 1.7

Haumenosaunue

O0o3HaueHue

CuuThIBaTENb C KIABUATYPOU

KonTpomiep

NurtepdeiicHbIit MOAYITH

HuTtepdeiicHblil MOTYJIb ¢ BO3MOKHOCTBIO
aBTOHOMHOMU pabOThI

Cepsep

KonTpoiutep, coBMEICHHBIN
CO CUMUTHIBATENIEM (KOAOBBIN 3aMOK)

TeneBu3noHHas kaMepa BUI€0,10MO(oHa

=,
]

BuneomonuTop

Muxkpodon aynmogomodoHa

O

AOOHEHTCKHUN OJTOK

0

B tabnune 1.8 mpeacraBieHsl ycioBHBIE Tpaduieckue 0003HaueHUsS Hanbosee

YaCTO BCTPEUAIOIINXCS SJIEMEHTOB CUCTEMbI BHICOHAOIIOICHHS cortacHo [12].
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Ta6numa 1.8 — DneMeHThl cUcTeM BUICOHAOIIOIEHUS (CUCTEM OXPaHHBIX

TEJIEBU3UOHHBIX )

HaumenoBaunue

O0o3HayeHHue

Tenexamepa

Tenexkamepa ¢ HOBOPOTHO-HAKIIOHHBIM
YCTPOMCTBOM

Tenexkamepa B TEPMETUYHOM TEPMOKOXKYXE

BuneomonuTop

[TocnenoBaTenbHbINM NEPEKITIOYATEID

MaTpuyHbIi BUACOKOMMYTATOP

KBangparop

Buaeomynetrmiekcop

BuneooOHapyxuTeab ABHKCHUS

[IpueMHuUK TeneMeTpruuecko nHpopMauu

O6opynoBaHH€E OCBEIICHUS

Buneoycunurens

Crennanu3upoBaHHbIN BUAEOMArHuTo(hoH
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B rtabmune 1.9 mpencraBieHbl yCIOBHbIE Tpaduueckue o0O3HAUCHUs psiaa
HanOoJilee paCIPOCTPAHEHHBIX JJIEMEHTOB JJICKTPOHHBIX CHCTEM O€30MacHOCTH
cormacho [11, 12].

Tabauima 1.9 — O0mire 31eMeHThI 3JeKTPOHHBIX CHCTEM 0€30MacCHOCTH

HaunmenoBanue O06o3HaucHne

W cTOYHUK 3JIEKTPONUTAHUS TOCTOSHHOTO +
Hanpspkenus (12 B, 24 B, 36 B)

Hcrounnk 6ecriepe0oitHoro

ANIEKTPONUTAHUS IEPEMEHHOT0 HAMPSKCHUS MU
(220 B)
Monem M

KoakcuaapHbIN Ka0EIb

Kabenp Tuna «Butas napa»

Bo0J10KOHHO-OIITUYECKMIT KaOEITb —‘féL

[lepcoHanbHBIN KOMIIBIOTED

AuTeHHa

I"azopaspsaaHuk |

KopobOxka oTBeTBUTEIBHASA @

B Tabmrax 1.6—1.9 rpadudeckue 3meMeHThI IPUBEICHBI 0¢3 COOTIOCHHUS Pa3MEpPOB.
Pa3mepsb! ycioBHBIX rpauecKiX AIEMEHTOB MPUBE/ICHBI B ipriioxkennu b [12].
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2 IOPANOK NPOEKTUPOBAHUSA 3JIEKTPOHHBIX CHCTEM
BE3OITACHOCTU. COCTAB ITPOEKTHOU JOKYMEHTAIIUN

2.1 CocTaB NPOEKTHOM TOKYMEHTAIUH

PexoMmeHnyeMbIid COCTaB MPOEKTHOM JTOKYMEHTALUH JJIS1 JIEKTPOHHBIX CUCTEM
6e3omacHocTH onpenensiercs AeicTBytonmmu THITA.

CoctaB W coJepx’aHUE€ KypCOBOro IMpoekTa (paboThl) MOTYT YTOUHSITHCA
PYKOBOJUTEINEM MPU COCTABIICHUM 3aJIJaHUSI HA KyPCOBOM MPOEKT (MpUIIOKEHUE A).

JlokyMeHTarusi KypcoBOro IpoekTa (paboThl) dOMKHA COOTBETCTBOBATH
tpeboBanusam TKII 45-1.02-295, CTb 2255-2012, 'OCT 21.110, TOCT 21.408,
I'OCT 21.603.

CornacHo [4] B cocTaB JOKYMEHTAllMM IIPOEKTa BKJIIOYAIOT YEPTEXH,
npelHa3HAYeHHbIC IS MPOU3BOJACTBA CTPOUTENIBHBIX M MOHTAXHBIX padoT,
IPOEKTHYIO JOKYMEHTAIINIO, SCKU3HbIE YEPTEKU OOIINX BUIOB HETUIIOBBIX U3ICIIHM,
crieuugpuKanuu o0opy1oBaHMS, 17163 (SN 107 u MaTepualioB, CMETHYIO
JOKYMEHTAIIUIO U T. 1.

Takum o00pa3oM, B COCTaB KypCOBOro mpoekTa (paboThl) IO pa3pabOTKe
AJIEKTPOHHBIX CUCTEM O€30MaCHOCTH, KaK MPaBUJIO, CIEAYET BKIIIOYATh:

- TIOSICHUTEJIbHYIO 3aMHUCKY;

- YEPTEXKH, OTPAKAIOIINE ITAMBI PA0OTHI (IIJIAHBI M CXEMBbI DJIEKTPUUECKUE);

- IPUWJIOKEHUS (TEXHUYECKOE 3aJaHue Ha MPOCKTUPOBAHUE; CHEHU(UKAIIUIO
00opyI0BaHUs, N3N U MaTepUajIoB; BEJOMOCTh KYPCOBOTO MPOEKTA).

CBeneHus, BKJIIOYAEMbIE€ B TOSICHUTEIBHYIO 3allHCKy KypCOBOTO MPOEKTa
(paboThl), AOMKHBI OTpakaTh  WH(MOpPMAIMIO O 3alUIIaeMOM OOBEKTE, €ro
KOHCTPYKTHUBHBIX ¥  OOBEMHO-TUIAHUPOBOYHBIX  OCOOEHHOCTSIX, HA3HAUYCHUU
pa3pabaTpiBacMOl  IJICKTPOHHOHM  CHCTEMBI  O€30MAaCHOCTH, €€ CTPYKTYpE,
(GYHKIMOHATBHBIX BO3MOKHOCTSIX, MPUHIIMIE PaOOThl, OCOOCHHOCTSX pa3MeIeHUs
0o00Opy/lOBaHUsI Ha 3alllMIIAaeMOM OOBEKTE, PEKOMEHJAIUU IO HKCIUTyaTalluH,
0€30MaCHOMY BBIMIOJIHEHUI0O MOHTAXHBIX M IMYyCKOHANIaJOYHBIX pPaboT, JpyTue
He0OXOOUMBIE CBEICHUS.

Ha ocnoBanuu pekomenpaiuii [13, 14] B MOSICHUTENBHYIO 3alUCKY CIELYET
BKJIFOYATh CIEIYIOUINE CBEACHUS:

-anamu3 THITA, Ha oOCHOBaHMM KOTOPBIX pa3padaThIBaeTCS CHCTEMa
0e30I1acHOCTH;

- ICXOAHBIC JaHHBIC MJI TPOSKTHPOBAHUS M OCOOCHHOCTH 3allUIIaeMOTO
o0BeKkTa B 00bEeMe, TOCTATOYHOM ISl pa3paOOTKUA MPOEKTHON JOKYMEHTAIMH JJIs
pazpabaThiBaeMOil  CHUCTEMbI  (HampuMmep, pasMmeinieHne o0BbeKTa, OO0BEMHO-
MJIAHUPOBOYHBIE W KOHCTPYKTHBHBIE OCOOCHHOCTH, KIIacCU(PUKAIUIO 3[aHUN U
COOpPYKEHUW, MECTO PpACIOJOXKEHUSI MOMENIEHUs ISl [epCOoHaa, HECYIEro
KPYTJIOCYTOYHOE  JICKYPCTBO, HaNW4Me JAPYIHX CHCTEM U HE0OXOJAMMOCTh
B3aUMOJICHCTBUS C HUMH, TEMIIEPATypPHbIE PEXKUMBI U T. [1.);

- 000CHOBaHME MPUHATHIX TEXHUYECKUX PEIICHUN (THUI CUCTEMbI, HA3HAYCHHUE,
BO3MOXKHBIE CXEMBbI MOCTPOCHHSI CHCTEM 3allUThl 00ObEKTa HA OCHOBAHWM aHAJIU3a
HCXOJIHBIX JaHHBIX U TpeOoBanwuil aeiicTyromux THIIA);
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- BbIOOp TexHudeckux cpeAcTB DCb, MO3BONSIIONIMX PEIIUTh MOCTABJICHHBIC
3amauyd  (CpaBHUTENBHBIA  aHAJIM3  XaPaKTEPUCTHK  CEPTHPHUITUPOBAHHOTO
000pynOBaHus, MPEACTABICHHOTO HAa PBIHKE);

- QyHKIIMOHATBHBIC BO3MOXHOCTH, aJITOPUTM pabOTHl pa3pabaThIBAaEMOM
CHCTEMbI OC30IaCHOCTH,

- PEKOMEHJIallUK TI0 OpraHu3alii U 0€30MaCHOCTH BBIMOJHEHUSI MOHTAXKHBIX,
MyCKOHANaI04YHbIX padoT u 3kcruryatauuu JCb.

B cootBercTtBUM ¢ pexoMeHmanusamu [13, 14] B coctaB rpaduyeckol 4acTu
KypCOBOTO TIpoeKTa (paboThl) MOTYT BXOJUTh YEPTECKHU W IUIAKATHI, YKa3aHHBIC B
npuioxxkennn B. Kpome Toro coaepkanue u coctaB rpaduueckoil 4acTH KypCOBOTO
IIPOEKTa MOTYT OBITh YTOUHEHBI PYKOBOJIUTEIEM IPH COCTABIICHUH 3aIaHUSI.

2.2 Pa3pa0oTKa TeXHHUYECKOI0 3aJaHUsl HA IPOEKTHPOBAHHE

TexHrueckoe 3allaHhe Ha MPOEKTHUPOBAHUE SIBISETCS OCHOBHBIM HCXOJHBIM
TEXHUYECKUM  JTOKYMEHTOM TP  NPOEKTUPOBAHUU  DBJEKTPOHHBIX  CHUCTEM
0€30MacCHOCTH, YCTAHABJIMBAIOIIUM KOMIUIEKC TpeOOBaHUM K COAEpPKaHUIO,
BBINIOJIHEHHIO, 00BEMY U CPOKY BBITIOJHEHHS padoT.

Cornacho [15, 16] 3amanue Ha MPOEKTUPOBAHHUE JODKHO OBITH OQOPMIICHO B
COOTBETCTBUH C OOIIMMH TpeOOBaHUSIMHU K TeKCTOBBIM qokymeHTaMm mo ['OCT 2.105
Ha guctax ¢opma A4 mo T'OCT 2.301 ©Oe3 pamku, OCHOBHOW HAIMHUCU H
JOTIOJIHUTENbHBIX Tpad K Hell. Homepa mucTOB (cTpaHMIl) TOJKHBI YKa3bIBAThCS Ha
TeKCTOM. CXeMbl, YepTeX M U TaOJIMLbI JOMYCKAETCs BBIMOIHATh Ha JUCTax (popmara
A3 u A2 o I'OCT 2.301[15].

3ajaHue Ha MPOEKTUPOBAHUE JIOJKHO COJIEPKaTh CIECTYIOUINE pa3aeiibl:

- 00IITMIE CBEICHHS;

- TEXHUYECKHE TpeOOBaHUS K IPOEKTUPYEMOIl cucTeMe (YCTaHOBKE);

- ICXOJHbBIE JJAHHBIE JIJIsl IPOESKTUPOBAHNUS;

- ITaHHbIE JJI1 COCTABJIEHUSI CMETHOM TOKYMEHTAallUU;

-epeyeHb JOKYMEHTAalluu, MpPEe/ICTAaBIIeMONM pa3padOTUYMKOM  3aaHus
3aKa34HKYy.

Pa3paboTka 3amaHusi Ha MPOEKTUPOBAHHE JOJDKHA OCYUIECTBISTHCA B
COOTBETCTBUHM C npusioxkenuem I [15,16] myTeM 3anonHeHus MPUBEIECHHBIX (HOPM.

2.3 PexoMeHIalluM MO0 NPOEKTHPOBAHUIO CUCTEMBI MOKAPHOI
CUTHAJTU3AIUHI

[IpoekTupoBaHre CHUCTEMBI TOKAPHOW CUTHAIM3AlUA  OCYIICCTBIISICTCS
B CJICAYIOIIEM MOPSIIKE:

1 HeoO6xomumo ompenenuth Kiacc (YHKIMOHAIBHON MOXKApHON OMacHOCTH
oowekta cormacuo TKIT 45-2.02-315-2018. Kmacc ¢yHKIMOHATBEHON MOXapHOU
OMACHOCTH 3JaHMS W €ro YacTel OmNpeaesaeTcs MX Ha3HAYCHUEM W OCOOCHHOCTSIMU
pa3MeIaeMbIX B HUX TEXHOJOTHYECKUX MpoleccoB [17].

2 3aTeM HY)XHO OIpEIeIUTh HEOOXOAUMOCTh 000pyJOBaHUA OO0BEKTa
cucTeMamu noxkapHoi 0e3onacHocTu cornacHo tadaune 1 HITb 15-2007.
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3 Onpenenuth TpeOyeMblid TUI MOXKAPHOW CUTHAIM3AIUU JJIs 3alIUIIAeMOTrO
3MaHusl B COOTBETCTBUM ¢ TpeboBanusmu 1. 10 HITb 15—-2007.

4 Onpenenuthb Kateropuu nomentenuit B coorsetctsun ¢ TKIIT 473—-2013; ecu
OHHU HE YKa3aHbl, TO BBITIOJHUTH COOTBETCTBYIOIIUI pacyer.

5 Ha ocHoBanuu 1. 6 HIIb 15-2007 onpenenuTs NOMEIIECHHUS, HE MTOAJIEKAIUE
00s13aTeTbHOMY 000PYIOBAaHUIO CUCTEMOMN TOKAPHON CUTHATH3AIUH.

6 Ocy1iecTBUTH BHIOOP MOKapHBIX U3BEIIATENCH B 3aBUCUMOCTH OT Ha3HAYEHUS
NOMEIIICHUs], JTIOMUHUpYIOIIEro ¢akTopa MoKapa B HAyajJbHOM CTaJuH, BBICOTHI
MOMEIIICHUS], YCIOBUN OKPYKAIOIIEH Cpellbl U BO3MOKHBIX HCTOYHUKOB JIOMKHBIX
cpaboToK B KOHTposmpyeMoi 30He B cooTBeTcTBUM ¢ TKII 45-2.02-317-2018.

7 BBINOMHUTE PAacCTaHOBKY TMOXApHBIX H3BEIIATENIed Ha IUIaHE 3JaHusl B
cooTBeTcTBUM ¢ TpeboBanusimu 1. 12 TKII 45-2.02-317—-2018.

8 OcyliecTBUTh PAa3fCICHUE 3alUIIAEMOT0 3/JaHHsl HA 30HBI KOHTPOJIS B
cooTtBeTcTBUH ¢ TpeboBanusimu 1. 12 TKII 45-2.02-317—-2018 Ttaxum o6pazom, 4TOOBI
Ha mpubopax, OOECHEeUMBAIOIINX WHIUKAIMIO COCTOSHUN CHCTEMBI MOKapHOU
CUTHAJM3allii, MOXHO OBUIO OMEpPaTHBHO OMpPENEIUTh MECTO BO3HUKHOBEHUS
no’kapa.

9 O0beMHUTH W3BEIIATENN B TPYIIIBI C YY€TOM MaKCHMAJbHO JOMYCTHUMOTO
KoJInuecTBa noxkapHbix uspeniareneit (I114) B nuieiide.

10 BeIMOJTHUTE pacdeT €MKOCTH aKKyMYJISITOPHOW Oartapen IJid Pe3epBHOTO
UCTOYHUKA MTUTAHUS.

11 TMono6pathy cepTudUIUPOBAHHOE OOOPYAOBAaHHE C COOTBETCTBYIOIIMMU
XapaKTEPUCTHKAMHU.

12 PazpaboTtath cXemy 3JEKTPHUECKYIO CTPYKTYPHYIO.

13 Pa3paboTarh cxeMy JIEKTPUUYECKYIO MOIKITIOUEHUS.

14 CocraButh crienuuKanuo 000pyA0BaHUs, U3ICIUA 1 MAaTEPHAJIOB.

2.4 PexoMeHIaIIM U MO NPOEKTHPOBAHUIO CHCTEMbI ONOBeIeHH JII0/1eii
0 MmosKape u ynpapJieHUs IBaKyauuei

CucremMa OIOBEIICHUS JIIOAEH O TMOXKAPEe MW YIPABICHUS DBAKyalHUew —
COBOKYIHOCTh TEXHUYECKHX CPEACTB, MPEIHA3HAUYECHHBIX HJi1 COOOILECHHUS JIIOISIM
uH(poOpMaIlMM O BO3HUKHOBEHHMM TMOXKapa WM JAPYTrod 4Ype3BbIYAHHON CUTyalluu U
NOPAJKE ACUCTBUN IPU IBAKYaLIUHU.

[Topsimok NpPOEKTUPOBAHUS CHUCTEMBI ONOBEIICHHS JIIOAEH O TMOoXape H
yYIpaBJICHUS 3BaKyaluell IPUBEACH HIDKE:

1 OnpenenuTts TUIT CUCTEMBI OMIOBEILEHHS O IMOXKAPE U YIPABIICHUS YBaKyallHeH
corimacao CHB 2.02.02—01.

2 Onpenenuth xapakTepucTuku Tpedyemoro Tuna CO B COOTBETCTBUH C
TKII 45-2.02-317—2018.

3 OmpenenuTh MNOMENICHUS, MOoAJekKale o0s3aTeIbHOMY O000PY/I0BAaHUIO
CUCTEMOI OMNOBEIICHHUS] O TMOXKape M YNpPaBJICHUS HBaKyallUed B COOTBETCTBHUU
¢ TKII 45-2.02-317-2018.
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4 OcymiecTBUTH BEIOOD U pa3MeIlieHUE OTIOBeNIaTeNIel Ha TUTaHe B 3aBUCUMOCTH
OT Ha3HAYCHMS MOMEIIEHUS U YPOBHS (POHOBOTrO IIyma B HeM. [Ipu HeoOXoaumocTu
BBITIOJTHUTH PACU€T yPOBHS 3BYKOBOTO JIaBJICHUSI.

5 OmpenenuTs KOMWUYECTBO 30H U IOCIEAOBATEIbHOCTH  OIOBEIICHHUS.
OObeIMHUTH ONOBEUIATENN B LIIEH(BI.

6 BrimonHUTh pacueT ceueHus MpoBOia TMHUN OTIOBEIICHHUS.

7 OcymecTBUTh TIOA00p TPHOOPOB yMpaBJICHUS pa3padaThIBAEMONW CHUCTEMBI
OTIOBEIICHMSI, OTTOBEIATEICH M APYTUX TEXHUISCKUX CPEACTB, CEPIUPUITIPOBAHHBIX
Ha Teppuropuu Pecrrybmiku benapycs.

8 BBIMONHUTE pacueT pe3epBHOTO ICKTPOCHAOKEHUSI.

9 Pa3paboTarh CXeMy DIIEKTPUIECKYIO CTPYKTYPHYIO.

10 Pa3paboTarh cxeMy 3JIEKTPUUYECKYIO MOIKITIOUEHUS.

11 CocraButh crienuuKanuo 000pyA0BaHUS, U3ACIUA U MAaTEPUAJIOB.

2.5 PCKOMeHIlaIII/II/I IO MPOCKTUPOBAHNIO CUCTEMbI OXpaHHOﬁ
CUT'HAJIN3aluHn

CucremMa OXpaHHOM CUTHAJIM3aluy — COBOKYITHOCTh COBMECTHO JECHCTBYIOIINX
TEXHUYECKUX CPEICTB OXPAHHON CHUTHAJIM3AIMH, YCTAaHOBJIEHHBIX HAa OXPaHIEeMOM
00beKTe, U OOBEIMHEHHBIX CHUCTEMOM MH)KEHEPHBIX CETel W KOMMYHUKALHMA,
JUIsl OOHApY’KEHUS MPOHUKHOBEHHUS (IIOMBITOK MPOHUKHOBEHMS) Ha OOBEKT, cOopa,
0o0paboTKM, TMepeJaur U TMPEACTABICHHS B 3aJaHHOM BHJAEC IMOTPEOUTEISIM
uH(pOpMAITUU O TPOHUKHOBEHUH (TIOTIBITKE TPOHUKHOBEHUS ), APYTOi HH(MOpMAITUH.

[TopsAI0K MPOEKTUPOBAHUS CUCTEMBI OXPAaHHOW CUTHAIU3ALMHU CJIEAYFOLINN:

1 Onpenenutsb rpymnmy odbsekta cornacuo PJI 28/3.006—2005.

2 YCTaHOBUTH YSA3BUMBIE MECTA 3aIUIIAEMOT0 0OBEKTA.

3 OmnpenenuTh YPOBEHb 3allUThI, TPEOYEeMbIi 711 JAHHOTO O0BEKTA.

4 OnpenenuTh HEOOXOAMMOE KOJMYECTBO pPyOEKel 3allUThI.

5 OnpenenuTh TaKTUKYy 3allUThl BBISBICHHBIX YSI3BHUMBIX MECT COTJIACHO
PJ1 28/3.006—2005.

6 BBIMOJHUTE PACCTAHOBKY TEXHUYECKHUX CPEICTB OXPAHHON CHTHAU3AINH
HA TUIaHE 37]aHMsl.

7 OcymiecTBUTH pa3ielieHUE 3allUIaeMoro 00beKTa Ha 30HbI M CTPYIITUPOBATH
OXpaHHBIE IUIeHda.

8 Ocy1ecTBUTH BHIOOP MTPUEMHO-KOHTPOIHLHOTO 000y A0BaHMUSI.

9 BeiOpath cmoco0 mepenayM CUTHajga Ha MYJIbT IEHTPAIU30BAHHOTO
Habmogenus: Jlemapramenta oxpansi MBJl u momo0Gpath COOTBETCTBYIOIIEE
o0opy0BaHUE.

10 BeIMOMHUTE pacyeT Pe3epBHOTO DJIEKTPOCHAOKEHHUS CHCTEMbl OXPaHHOU
CUTHAJU3al1H.

11 Pa3paboTarh cXeMy 3JIEKTPUUYECKYIO CTPYKTYPHYIO.

12 Pa3pabotath cXeMy JEKTPUUECKYIO MOKIIOUCHUS.

13 CocrtaBuTh crierupukanno 000pya0BaHus, U3ACIUN U MaTEPHUAIIOB.
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2.6 PexoMeHaaIIUU 10 MPOEKTHPOBAHUIO CUCTEMBbI BUI€OHAOTI0IeHU S

[TpoexkTupoBaHME CHCTEMBbI BHICOHAOIIOJACHUS BBIMONHICTCS CIEAYIOIIUM
oOpazom:

1 OnpenenuTts 3a1a4M, KOTOPbIE JOJKHA PEIIaTh CUCTEMA BHICOHAOTIOICHHUS.

2 BpIOpath TUI CHCTEMBI BUI€OHAOTIOICHUSL.

3 BriOpaTh TaKTUKY 3alIUTHI U OMPEIETUTh MECTa YCTAHOBKU BUACOKAMED.

4 BeiOpath TpeOyemoe pasperieHne U (POKyCcHOE pacCTOSIHHE B 3aBUCHMOCTHU
OT pelllaeMbIX 3a/au.

5 BrinonHUTh pacyeT 30H 0030pa s KaX10i BUIEOKaMepBbl.

6 BeimonHuth  pacuer  0oO0beMa  KECTKOrO  JHWCKa s XpaHEHUs
BUEOMH(OpMaLIUN.

7 Ocy1iecTBUTh BEIOOP TEXHUUECKUX CPEACTB CUCTEMbI BUICOHAOTIOACHHUSL.

8 BbImonHUTE ~ pacdyeT  pEe3epBHOTO  DJIEKTPOCHAOKEHHS]  CHUCTEMBI
BHJICOHAOTIOICHMUSL.

9 Pa3paboTath cxeMmy AIIEKTPUIECKYIO CTPYKTYPHYIO.

10 Pa3paboTath cxemy AJIEKTPUIECKYIO MTOAKITIOYCHHUS.

11 CocraButh crienupuKanno 000pyAOBaHUs, U3AEIUA U MaTEPUATIOB.

2.7 PCKOMeH)]aIII/lI/I IO MPOCKTUPOBAHHUIO CHCTEM KOHTPOJIA
! yIIpaBJCHHUA JOCTYIIOM

Cucrema xoutponss u ynpasieHus goctynom (CKVYJl) — coBoKymHOCTH
IPOrPAMMHO-AIIAPATHRIX TEXHUYECKUX CPEACTB OE30MacHOCTH, MMEIONIUX IIeJb
OTPaHUYHTHh W 3aPETUCTPUPOBATH BXOJ/BBIXOJ OOBEKTOB (JIIOJIEH, TpaHCIOpTa) Ha
3aIaHHOM TEPPUTOPUU YEPE3 KTOUKHU Mpoxoaa»: ABepH, Bopota, KIIIT [18].

OcHoBuble 3amaun CKY]Jl — »3To ympaBiieHHE JOCTYIOM Ha 3aJaHHYIO
TEPPUTOPHIO, BKIIIOYAs] TAKXKE€ OrPaHUYEHUE JOCTyNa U HIACHTU(DHUKAIMIO JIHIIA,
HMMEIONIEr0 JOCTYIl Ha 3aJaHHyr Tepputopuro. Kpome storo, CKVY]l BeImonHsAeT
JOTIOJTHUTENbHBIE 33/1a4H, CPEIU KOTOPBIX:

- yyeT pabouero BpeMeHH;

- pacueT 3apaboTHON MiaThl (IPU MHTErPALUU C CUCTEMaMHu OyXrajaTepcKoro
y4eTa);

- BeJleHHue 0a3bl MepcoHala/moceTUTEINeH;

- HIHTETpanus ¢ CUCTeEMaMu O€30MaCHOCTH.

BapuaHTbI HHTETpaIuu ¢ cuicTeMaMu 0€301aCHOCTH:

- C CUCTeMOM BUJICOHAOIIIOICHUS JIJIi COBMEIICHHS apXUBOB COOBITUI CHUCTEM,
nepeadyd CHUCTEME BHJICOHAOIONCHHS HM3BEIICHUNH O HEOOXOIMMOCTH CTapTOBATh
3aMuch, TOBEPHYTh KaMmepy IS 3aluCH  TOCJIEACTBUMA  3a(UKCUPOBAHHOTO
MTOJ03PUTEIHLHOTO COOBITHS;

- ¢ cucteMoi oxpaHHo curHanuzanuu (COC), Hanpumep, 1jisi OrpaHUYEHUS
JOCTyNa B MOMEIICHUS, CTOSIINE Ha OXpaHe, WIM JJIi aBTOMAaTHUYE€CKOTO CHATHUS U
MOCTAaHOBKH MTOMEIIEHUN Ha OXpaHy;

- ¢ cuctemoit noxkapHoit curnanuzanuu (CIIC) mist nomydenus: uHdopmaiuu o
COCTOSIHUM  TIOKAapHBIX  M3BeIlaTesiel, aBTOMATHYECKOro  pa30JI0KMpPOBAHMS
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ABAKYallMOHHBIX BBIXOJOB M 3aKpbIBAHMS IMPOTHUBOIMOXKAPHBIX JIBEpEH B cllydae
o>kapHo# TpeBory [1].

CKVY/I B 0611eM citydae COCTOUT U3 CIEIYIONMIUX 3JIEMEHTOB:

1 Tlperpaxmaromue yCTpOMCTBa — HCIIOTHUTEIbHBIE MEXaHU3MBI, (PU3UUECKH
MpeA0TBpaIIaloNnue J0CTy 03 UACHTU(UKAIIHH.

2 CuutpBaTeNh — YCTPOWCTBO CUMTHIBAHUSA HWIASCHTHU(UKATOpA M TEpeIavH
uHpopmManuu o0 uaentudukarope Ha kouTposep CKY/I.

3 Unentuduxatop — 6a30BbIi AIEMEHT CUCTEMbI KOHTPOJISI IOCTYyTa, KOTOPHIi
XPaHUT KOJ CIY>KalllMi JJis OonpesesieHus mpaB (MIeHTU(UKauu) Biaaenblua. ITo
MoxeT ObITh Touchmemory («tabnerkay), 6eckoHTakTHas kapta uinu RFID-Mmetka,
KapTa CO IUTPUXKOJOM WJIM yCTapeBalOUIMi THUI KapT C MarHUTHOM mojocoi. B
KauecTBEe MACHTU(PHUKATOpPA MOXKET BBICTYNaTh TaK € IUH-KOJI, BBOJUMBIA Ha
KJIABUATYPE, a TAKXKE OT/IETbHbIE OMOMETPUUYECKHIE TTPU3HAKK YeJIOBEKa — OTIEYaTOK
nanblla, PHUCYHOK CETYaTKW WIM pPaaAyXKHOH OOOJIOUKH Tj1a3a, TPEXMEPHOE
M300pakeHHE JTULA.

4 Kontpomnepst CKVYJlI — mnpubopbl, NOpUHUMAIOIIME CHUTHAIBI  OT
CUMTHIBATENICH, MPUHUMAIOIINE PEIICHUS O Pa3peIIeHUH WM 3allpeTe JOCTyTa.

5 BcnomorarenbHoe 000py10BaHHE — KOHBEPTEPHI MHTEPHENCOB, UICTOUHUKH
MUTaHMs, 3aIIUTHRIE yCTPOMCTBA U TIP.

6 I[IporpamMmMHOEe oOecmedeHHE — HE SBISCTCS O005S3aTEIBHBIM 3JIEMEHTOM
CUCTEMBI KOHTPOJSI OCTyIa, UCHOJB3YyeTCs B Cilydae, Korga TpeOyercs oOpaboTka
UHpOpMaAIlMU O TMPOXO0Jax, IMOCTPOCHHE OTYETOB JMOO Korja Mg HadajJbHOTro
IPOrpaMMHUPOBAHMSI, yIIPaBJICHUs U cOopa nH(pOpMaIMK B POIECCe pabOThl CHCTEMBI
HEOOXOMMO CETeBOE IMPOrpaMMHOE OOecleyeHHe, yCTaHAaBIMBAEMOE Ha OJUH WIIU
Heckolbko 11K, coennnennbix B ceTh [18].

Bce CKVY]l mMOXHO OTHEeCTH K ABYM OOJBIIMM KJaccaM WM KaTeTOPHsIM:
CETEBBIC CUCTEMbI 1 aBTOHOMHBIE CUCTEMBI [ 18].

B cereBoll cucTteMe BCe KOHTPOJUIEPHI COEAMHEHBI C KOMITBIOTEPOM, UYTO JAET
MHO’KECTBO TIPEUMYIIIECTB JIJIsl KPYIHBIX MPEANPHUATHI, HO COBCEM HE TpedyeTcs IJis
«ognoasepHoi» CKY 1. CereBbie cucTteMbl yA00HBI U1l 00JIbIINX 00BEKTOB (0PHCOB,
MIPOM3BOJCTBEHHBIX MPEANPHUATHIA ), TOCKOJIBKY YIIPABIATH Aa)Ke JECATKOM JBEPEid, Ha
KOTOPBIX YCTaHOBIJIEHBI aBTOHOMHBIE CHCTEMBI, CTAHOBUTCS YPE3BBIYAIHO TPYAHO.

HezaMeHUMBI ceTeBbIe CUCTEMBI B CICAYIONINX CIydasX:

- ecnii HeoOxoauMa WHMOpMaIUs O MPOU3OIIEAIINX paHee COOBITUSX (apXUB
coObITHIT) MO0 TpeOyeTCs TOTIOTHUTENBHBIN KOHTPOJIb B p€aTbHOM BPEMEHH,

- HE0OXO/IMMO OpraHU30BaTh Y4YeT pabodyero BpeMEHU U KOHTPOJIb TPYAOBOM
TUCITUTUTAHBL;

- HEOOXOMMO O0eCneYnTh B3aUMOJEHCTBUE (MHTETpaAIlMI0) C JIPYTUMU
nojicucTeMamMu  0€30MacHOCTH, HallpuMep, BHUACOHAOIIOJCHHUEM WM MOXKapHOU
CUTHaJM3aIuen).

B cereBoi cucremMe U3 OAHOTO MECTa MOXHO HE TOJIBKO KOHTPOJIMPOBATH
COOBITHS Ha BCEH OXpaHAEMOW TEPPUTOPHM, HO W IICHTPAIU30BAHHO YMPABISATH
npaBaMu TMojb30Baresedl, Becth 0a3y naHHbIX. CeTeBble CHUCTEMbI IO3BOJISIOT
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OpraHU30BaTh HECKOJbKO pabOYMX MECT, pa3[eiauB (PYHKUIUU YNPABICHUS MEXIY
pa3HBIMH COTPYAHUKAMH U CITYKOaMU MPEPHUITHSL.

ABTOHOMHBIE CHCTEMBI JEIIEBJIE, MPOIIE B OSKCIUIyaTallud, HE TPeOYIOT
MPOKJIAJAKA COTEH METPOB Kadels, HCIONb30BAaHUS YCTPOMCTB COMPSIKEHUS C
KOMITBIOTEPOM, CaMoro KommbioTepa. IIpu 3TOM K HegocTarkaM TakKHX CHCTEM
OTHOCHUTCSI HEBO3MOXXHOCTb CO37[aBaTh OTYETHI, BECTH YYET paboyero BpEMEHH,
nepenaBath U 00001aTh HHYOPMALIUIO O COOBITUAX, YIPABIATHCS AUCTAHIIMOHHO;

[Ipu BBIOOpE aBTOHOMHOW CHCTEMbI C BBICOKUMHU TpPEOOBAHUAMU IIO
0€30MacHOCTH PEKOMEHTyeTCsl OOpaTUTh BHUMAHKE Ha CJeAyIolee:

- CUATBHIBATENb JOJHKEH ObITh OTAENEH OT KOHTpOJUIepa, 4TOOBl MPOBOJIA, MO
KOTOPBIM  BO3MOKHO  OTKpBhIBaHHME 3aMKa, ObUIM  HEIOCTYNHBI  CHAPYXKH.
IIpeanoYTUTENBHO UCIIOIB30BATh CYUTHIBATEID B BAHAAJIO3AIUILIECHHOM KOPITyCE;

- KOHTPOJUIEp JAOJDKEH HMMETh PE3EPBHBIM HMCTOYHUK IHTAHMS Ha Clydai
OTKJIFOYEHUS JIEKTPONUTAHUS.

2.8 PexoMeHIalM U 10 NPOEKTHPOBAHUIO YCTAHOBOK MOKAPOTYLLIEHUS

OcHoBHas 3371a4a MOKAPOTYLIEHUS — 3TO BBISIBJIIEHUE BO3TOpaHUs HA HAYAJIbHON
CTaJIM¥ M €T0 JTUKBHIAIHSI.

CucreMbl OKAPOTYLIEHUS MO TUITY OTHETYIIAIIEr0 COCTaBa OBIBAIOT:

- A3PO30JIbHBIE;

- BOJISIHBIE;

- IOPOILKOBBIE;

- Ta30BbIE;

- ICHHBIE.

[To crenenn aBTOMaTU3allMK YCTAaHOBKU MOKapOTYILIEHUS ObIBAIOT:

- aBTOMaTHYECKHUE;

- aBTOMaTU3UPOBAHHEIE;

- pyYHBIC.

Ha ceromusmHauii geHb caMbiM 3G (EKTUBHBIM CUMTAIOT aBTOMATHYECKOE
MOXKApOTYIIEHUE, O1arogapss KOTOPOMY OCYLIECTBISIETCS KPYTIIOCYTOYHBIA KOHTPOJIb
JATYMKOB, OTCIICKMBAIOIIMX TEMIEpaTypHble TMOKa3aTeld M Hajdu4yhe JblMa B
MOMEIICHHH.

[Ipy npoeKTUPOBAaHUM YCTAHOBOK IMOXKAPOTYIICHUS] HEOOXOAMMO OMPEIETUTh
TEeXHUYECKHE TpeOOBaHUs K pa3pabaTeiBaeMoii cucteme, a uMeHHo [20]:

- MECTO PaCIOJIOKEHHUS TPUEMHO-KOHTPOJILHOM amnmaparypbl;

-TepeyeHb  00OpyAOBaHHSA, KOTOPOE€ HEOOXOAMMO TMPUMEHUTH  IpHU
MPOEKTUPOBAHUH, U €TO XapaAKTEPUCTHKHU;

- TUIl yCTaHOBKH IMOKapOTyIIeHUs (MOyJIbHAs, IIEHTPAIM30BaHHAA U T.1.);

- OTB, ucnonszyemoe B ACIIT;

- c1oco6 TyuieHus (00bEMHBIN, JTOKATBHBINA U T. 11.);

- Tpedyembie nokaszatenu HagexHoctu ACIIT (ACIIC);

- KOJIMYECTBO  IOMEIIEHUH, B  KOTOPbIX BO3MOYKHO  OJHOBPEMEHHOE
BO3HUKHOBEHUE 110XKapa;
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- TpeboBaHus K 3amnacy u pezeppy OTB;

- TpeOOBaHMUs K CUTHAJIU3ALIMH, JIEKTPOYIPABICHUIO, JIEKTPOCHAOKEHHUIO.

OCHOBHBIC YEPTEKHU [OJDKHBI OTPaKaTh TPHUHSITHIC OCHOBHBIC IPOCKTHBIC
pElIeHUs U BKIIOYaTh B CEOsI:

- BRIKOTIMPOBKY W3 TEHIUIAHA WJIM CUTYaIlMOHHBIN IUIaH C PacIoOJIOKCHHEM
COOPY)KCHUA W TMOMENICHHN YCTAHOBOK ITOXApPOTYILICHUS, 3allMIIA€MbIX 3IaHUM,
COOPYKEHHI, C HAHECEHHEM Hapy KHBIX Tpacc TpyOOIpOBOIOB;

- CXE€MBbI JJIEKTPOTHAPABINYECKYIO, 3JIEKTPOITHEBMATHUYECKYIO0 CTPYKTYPHYIO
i pyHkumoHanbHyo ACIIT (mpu HEOOXOAUMOCTH);

- cxeMy anekTpuueckyro ooty ACIIC (mpu Heo6X0AMMOCTH);

- IUIaHbl TIOMEUIEHUN CTAHIMN MMOXKApOTYIICHUS, Y3J0B yHpaBieHus (Ipu
HEOOXOJIUMOCTH);

- IUIaHbl 3AIMIIAEMBIX 3JaHUM, COOPYKEHUW U TMOMEHIEHUN CO CIIOXKHBIMU
pa3BoOAKaMH TPyOOIIPOBOJIOB, KAOEIBHBIX MPOBOAOK (TIPY HEOOXOAUMOCTH);

- y3JIbl HETWIIOBBIX pEIICHWHA (MpU BBICOTE 3aAlTUINACMBIX ITOMCIICHUN
6omee 20 M, IOKaTbHOM TYIICHUH YHUKAJIBHBIX YCTAaHOBOK U Ap.) [20].

2.9 PexoMeHAallUM 110 IPOEKTUPOBAHUIO CHCTEMBbI IPOTHUBOABIMHOM
3alUTHI 3IaHUI U COOPYKeHUIl NIPH MoxKape

CucreMbl NPUTOYHO-BBITSKHON MTPOTUBOIBIMHON BEHTUJISILIMU 3IaHUN CIEAYET
npeaycMaTpuBaTh I obecriedeHus 0e30macHON dBaKyalluH JIIOASH W3 37aHUS MPH
MoXape, BO3HUKIIEM B OJHOM W3 TTOMEIICHUN Ha OJTHOM dTaxe 31aHus [16].

CucreMbl IPUTOYHO-BBITSXKHOM MTPOTUBOIBIMHOM BEHTUJISALIMU 31aHUN CIEAYET
npeaycMaTpuBaTh JUIs  OJIOKMPOBAHWS W/WIW  OTPaHUYCHUS] PaCIPOCTPaAHCHUS
IIPOJIYKTOB TOPEHHUS B TTIOMEIIEHUSI 30H O€30ITaCHOCTH, MO IYTSIM dBaKyalluu JIOJICH U
yTSAM CJICAOBAHUS MOMXKAPHBIX MOAPA3ASICHUN ITPH BBITIOJIHEHUH pabOT 10 CITACECHHUTO
J0JIeM, OOHAPYKEHUIO U JIOKAJIM3AIlMU oYara nosxkapa B 3ganuu [21].

CucTeMbl BBITS)KHON MPOTUBOABIMHON BEHTWISALIMM ISl YIAJICHUs] TIPOYKTOB
TOPEHUS TIPU TIOKAPE CIETYET MPeayCMaTpPUBATD:

- U3 TOPTOBBIX 3aJI0B;

- Tapaepo6HbIX miomanso 200 M2 u Gonee;

- noMeneHui miomansio 50 M% u Gonee (3a1bl U oiie TeaTpoB, KHHOTEATPOB,
3aJIbl 3aCElIaHMi, COBEIIAHWM, JIEKIMOHHBIC ayJIUTOPHUH, PECTOPaHbl, BECTUOIOJU,
KacCoOBBI€ 3ajibl, MPOU3BOJACTBEHHbIE W Jp.) C TOCTOSHHBIM WJIM BPEMEHHBIM
peObIBAHUEM JTFOCH;

- YUTANTBHBIX 3QJI0B M KHUTOXPAHHUIIHIL ONOIHOTEK;

- BBICTABOYHBIX 3aJI0B, (DOHIOXPAHWIIMIL M PECTaBPAIMOHHBIX MAaCTEPCKHUX
MY3€€B U BHICTABOUYHBIX KOMILIEKCOB.

Ot TpeOOBaHUS HE PACIPOCTPAHSIOTCS Ha IMOMEIICHUS, BPEMs 3aIrloJIHSHUS
KOTOPBIX JBIMOM OOJIBIIIE BPEMEHHM, HEOOXOIUMOTO JJii OE€30MacHOM HSBaKyaluu
moJed U3 moMmelieHus (KpoMme MoMelleHuid kateropuii A u B) B cooTBeTCTBUU C
pacuetamu no nectyromum THITA [23].
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[TopsinoK MPOEKTUPOBAHUS CUCTEMBI MPOTUBOABIMHOM 3AILUTHI CIETYOLINN:

1 Onpenenuth BeICOTY 31aHUA. B 3qanmsAX BeicoTO# 30 M 1 00Jiee TECTHUIHBIC
KJIETKU CJIeAyeT MpeaycMaTpuBaTh HezaapiMisieMbiMu (H2, H3). B 3maHusax BBICOTOM
30M wu Oomee ¢ HE3AABIMILIEMBIMH JICCTHUYHBIMH  KJIETKAaMH  CIIEYeT
npeaycMaTtpuBath apiMoyaanenue (YY) u3 KOpUAOPOB M XOJUIOB  KWIIBIX,
OOIIECTBEHHBIX, aIMUHUCTPATUBHBIX, OBITOBBIX U MHOTO(QYHKIIMOHATIBHBIX 37IaHU, a
Tak)ke 00ecreunBaTh MOANOP BO3AyXa MpHU MoKape B TUPTOBBIE MIAXTHI.

2 Onpenenuts AUy kopunopa. [Ipu qpmmne 6onee 60 M kopumop pazouBaeTcs
IPOTHUBOIIOKAPHBIMU JABEPSIMU Ha OTJEIbHbIE OTCEKH (30HBI) Y.

3 Yanenue NPOAYKTOB TOPEHUS W3 TMOITAKHBIX KOPUJIOPOB JIITUHOU
MeHee 60 M B 37aHUSX C HE3aJbIMIIIEMbIMU JIECTHUYHBIMU KJIETKAMU CIEAyeT
OpeaycMaTpuBaTh Yepe3 JbIMOBbIE WIAXThl C MCKYCCTBEHHBIM NOOYXKIECHUEM U
IBIMOBBIMHU KJIallAHAMU, YCTPAMBAa€MbIMU Ha KaXXJIOM JTa)k€ W3 pacuera OAUH
IBIMOBOM KianaH Ha 40 M JJIMHBI KOpuaopa (IIpH yCIOBUU €0 YCTAaHOBKH B LIEHTPE).
Jlns kaxxnou mwaxtel 1Y cnenyeT npeaycmMaTpuBaTh aBTOHOMHBIN BEHTUIIATOP. Paanyc
IEeHCTBUA OBIMOBOIO KiamaHa — He 0osee 20 M.

4 B cootBercTBHH C [21] paccunTaTh BECOBOM pacxo]l MpoayKToB ropeHus Gy,
yIAISE€MBIX U3 KOPUIOPA 3TAXKA M10KAPa U3 YCIOBHUS 3aLUThI IBEPEN IBAKYaALIMOHHBIX
BBIXOJIOB OT NMPOHUKAaHUS JIbIMA 332 WX Mpelesbl (Ha He3aIbIMIISIEMbIE JIECTHUYHBIC
KJICTKH).

5 PaccuuTaTth 00BEMHBIN pacxo yAajiseMoil ra30JbIMOBOI CMECH Yepe3 KianaH
cuctemsl JY mo ¢popmyie

L = Gy/pn, (2.1)

rne G — BecoBO# pacxo/1 MpOAyKTOB FOPEHHUs, KI/4;
p — HOPMUPYEMOE 3HaYeHHeE IUIOTHOCTH, paBHOE 0,61 Kr/Mm>;
N — KOJIMYECTBO KJIAMIAHOB.
6 Ompenenuts ceueHune knanana Sij M maxTel Sy /Y. Ceuenue onpenensiercs
U3 yCIIOBHSI 0OeciedeHns: CKOpocTH B kianaHe Vi < 10 M/c u B maxTe Vip = 8 M/c 1o

dbopmyie
S =L, (2.2)

rJie V — CKOPOCTh (CKOPOCTB B Kianane — Vior < 10 M/c; ckopocTh B 11axte — Vi = 8 M/C);
L — nimHa, M.

7 Vcxonst U3 apXUTEKTYyPHO-TUIAHUPOBOYHOI'O PEIICHUS OObEKTa Ha IIaHax
ATa)Ke! MPOPUCOBBIBATH WIAXTY U KianaH /Y.

8 OnpenenuTs MECTOPACTIONIOKEHHE (KaK MPABUIIO, HA TEXHUYECKOM ITAXKE UITH
KpOBJE€) ® cHelaTh NpeIBapUTENbHBI  BbIOOp THma BeHTWwIsITopa Y
(ceptudummpoBannoro B PecmyOnuke benmapych) ucxons w3 peKOMEHIOBAHHOTO
3aBOJOM-M3rOTOBUTENEM Auana3ona L.

9 CripoexTupoBaTh MOJIKIIIOUCHUE BEHTUIsATOpA K 1axTe /Y (B 3aBUCHMOCTH OT
THUIIa BEHTUWJISATOPA).
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10 [TpocuyuTaTh ¢ MOMOIIBIO MPOTPAMMHOTO OOecIeueHusl (Harmpumep, MOKET
ObITh HWcHoib30BaHa nporpamma Vent-Calc v2.0 Logic™ ) majmeHue AaBiIeHUS B
BEHTWIALIMOHHOW CETH.

11 YTOYHUTH TUIT BEHTWISATOPA U €0 MOIIHOCTb.

12 B cootBercTBUU C [21] ompenmenuTh HEOOXOMUMBIH OOBEMHBIN pPacxon
BO31IyXa, MOJaBAEMOTO B HE3aIbIMIIsIEMbIC JIeCTHUIIBI H2 nnn H3.

13 Paccunrtath ¢ momombio mporpammer Ven -Calc v2.0 Logic™ mnanenue
JABJICHUS! B BEHTWISILIMIOHHOM CETH OT BEHTUJIATOPA JO JIECTHULIBI H2 WM MO 1IaxTe
MOJITOpa BO3AyXa 10 HUKHEro TaMOypa JeCTHUIIbI H3.

14 BpiOpath TUN BEHTUJISTOPA MOANOPA BO3/AyXa B HE3aAbIMIISIEMbIE JIECTHUIIBI
H2 v H3 1 uX MOIIHOCTH.

15 B cootBercTtBUM ¢ [21] ompeneauTs HEOOXOMUMBIM OOBEMHBIM Pacxoj
BO3/lyXa, II0/IaBa€MOT0 B IIAXThI JTU(TOB.

16 Paccuntath ¢ momompto mporpammbl Vent-Calc v2.0 Logic™ mnanenue
JABJICHUS B BEHTWIAIIMOHHOMN CETH OT BEHTUJISATOPA J0 MAXTHI JTU(PTOB.

17 Be10Opath TUI BEHTWIATOPA U €r0 MOUTHOCTb.

HeoOxoauMOCTh  MPOEKTUPOBAHHUS  CHUCTEM  MPOTHUBOABIMHOW  3aIUTHI
OTIpENEeNsCTCS  BBIIOJHEHWEM  pacdera, METOJAWKa KOTOpOro  TIPHUBE/ICHA
B nipwiokennu J1 [22, 23].



3 NPOEKTUPOBAHUE CUCTEMbI OXPAHHOI'O
BUAEOHABJJIOAEHUA

3.1 Texnnueckue cpeacrea CHCTEM OXPAaHHOTO BI/II[eOHaﬁJIlOIleHI/Iﬂ

Buneonaomoaenne (Closed Circuit Television, CCTV- cuctema TeneBUACHUS
3aMKHYTOTO TIEPUMETPA) — MPOIECC, OCYIICCTBISIEMBbIA C TPUMEHEHHUEM OMNTHKO-
ANIEKTPOHHBIX YCTPOWCTB, MPEAHA3HAYCHHBIX I BHU3YaJbHOTO KOHTPOJS WIIH
aBTOMATUYECKOTO aHalln3a H300pakeHUH (aBTOMATUYECKOE pAaclO3HABAHUE JIMII,
roCyIapCTBEHHBIX HOMEPOB) [23].

B Hacrosimee BpeMsi CyIIeCTBYeT JBa THIIA CHCTEM BHICOHAOIIOICHUS,
MOy YUBIITUX WM TOJIBKO MOTYYaIONUX MTUPOKOE PACIIpPOCTpaHEHUE:

- aHAJIOTOBOE BUJICOHAOITIO/ICHUE;

- IP-Buieonab o ieHueE.

N3HavanbHO MOSBUIIACH CUCTEMA aHAJIOTOBOT'O BUICOHAOIIOICHUS U TIPUHIIUTIBI
ee (YHKIIMOHMPOBAHUS TPAKTUYECKH HE MCEHUIHCh. Bumeokamepa Qopmupyer
aHayoroBsIi Tenecurnain B cranaapte PAL wimm NTSC, Buneopeructpatop npou3BOAUT
OLIM(POBKY ATOrO0 CUTHAJIA U 3aIIMCh €ro Ha HOcUTeslb MHpopmanuu. Kpome storo,
MOJyYWJIM HIMPOKOE PACHpOCTPaHEHHWE CTAaHAAPTHI BUACOHAOIIOECHUS BBICOKOTO
pasperenus, oobenuuseMbie mousitueM AHD (Analog High Definition — ananoroserii
CHUTHAJl BBICOKOTO pa3pelieHHsi), MO3BOJIIONINE CO37aBaTh CHCTEMbI aHAJIOTOBOTO
BUJICOHAOIOICHNS BEICOKOTO Pa3perieHusl.

Cucrema |P-BuneonabmroaeHus 1jis nepeaadn CUTHaNA UCTIOIb3YEeT MPOTOKOJIBI
TCP/IP wu UDP/IP u nepeaaet undopmariuio npu nmomoriu cetu Ethernet. B nannom
ciiyyae oOuIM(ppOBKa CHUTHAJA MPOUCXOJUT HEMOCPEACTBEHHO B BHJICOKAMEpE,
BUJICOPETHCTPATOP MPOM3BOIUT 3aMuch M (B OOJiee CIIOKHBIX CHCTEMax) aHajiu3 U
WHTEJUICKTYalIbHYI0 00pabOTKy CUrHaja.

Buneokamepbl cUCTEM OXPaHHOTO BHJICOHAOJIONCHHS B HACTOSIIMI MOMEHT
MPEACTABICHBl B IMUPOKOM aCCOPTHUMEHTE W pa3palbOTaHbl I TPUMCHCHHUS B
Pa3TUYHBIX YCIOBUSAX, PEIICHUS PA3IMIHBIX 3a7a9 U UMCIOT Pa3InYHyI0 CTOMMOCTb.

B cBs3M ¢ 3TUM CTaHOBUTCS aKTyaJlbHOM 3ajjaya TPaBUJIBLHOTO BbIOOpa
BUICOKaMEPbI T HAOTIOJICHNS B KOHKPETHBIX YCIoBHUsX. OCHOBHYIO POJIb (HE TPUHAMAS
B pacyeT IeHy YCTPOMCTBA) UTPAeT NMPABHIIbHBINA BEIOOP TEXHUYECKUX XapAKTEPHUCTHK, a
TaKKE TEXHOJIOTUM MPOU3BOIUTEIIS.

K ocHOBHBIM mapameTrpaM, BIUSIOIMIMM Ha KadeCTBO  IOJy4aecMOro
M300paKeHMsI, OTHOCSTCS: THUIT MaTPUIIbI, MAKCUMAJILHOE pa3pelieHrne, MUHUMaJTbHas
YyBCTBUTEIHHOCTb, TUII JTUH3 00OBbEKTHUBA, THUI UCTIOJHEHHUS KOpITyca.

Tun mampuyvi. B HacTosiliee BpeMs B BHJICOKAMEPAX YCTAHABIMBAKOTCS
maTpuis! AByX tunos: [13C (CCD) u KMOII (CMOS).

I13C-mampuya (npubop c¢ 3apsmoBoii cBs3bio), uian CCD-marpuma (Charge
Coupled Device), — crnernuanu3upoBaHHas aHAJIOTOBas MHTErpalibHas MHKpOCXeMa,
COCTOAIIAs W3 CBETOYYBCTBUTEIBHBIX (POTOIMOJMOB, BBIOJTHCHHAS HAa OCHOBE
KPEMHHUS, UCMOJb3ytomias TexHoyoruto I[13C-npubopoB ¢ 3apsaoBoii cBszbio [23].
[13C-maTpuiia COCTOUT U3 MOJUKPEMHHUS, OTIACICHHOTO OT KPEMHHUEBOH TOJITIOKKH, Y
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KOTOPOW TpH MOJaye HANpPSHKEHUS 4epe3 MOJUKPEMHHUEBBIE 3aTBOPbI U3MEHSIOTCS
ANEKTPUYECKUE OTEHIIMAIIBI BOJIU3H 3JIEKTPOOB.

[Mpunuun pabotel caeayrommii. Jlo SKCIOHHpPOBAaHUS OOBIYHO TOJAYEH
OTpeeNIeHHOW KOMOWHAIIMU HANpPSsOKEHUH Ha AJIEKTPOJABI MPOUCXOIUT cOpoc Bcex
paHee 0Opa30BaBIIMXCS 3apsiOB M IMPUBEICHHE BCEX 3JEMEHTOB B HJICHTHUYHOE
coctosiHue. [{anee koMOMHaNWs HAPSKEHUH Ha AJIEKTPOJAX CO3AAeT MOTEHIIUAIBHY O
AMY, B KOTOpPOM MOIYT HaKaIUIMBAaThCS 3JEKTPOHBI, OOpa3oBaBIIMECS B JaHHOM
NUKCEJE MAaTpULbl B pE3yJIbTaTe BO3JECWCTBUS CBETA NPHU IKCIIOHHUPOBAHUHU. UeMm
WHTEHCUBHEE CBETOBOM MOTOK BO BpPEMs SKCIO3MUIIMH, TEM OOJbIIE HAKAIIMBACTCS
AIEKTPOHOB B MOTEHIMAIBHON SIME, COOTBETCTBEHHO, TEM BBIILIE WUTOTOBBIA 3aps]l
naHHoro nmkcenss. [lociie  3KCIIOHMPOBAHMWS — MOCIEIOBATEIbHBIE U3MEHEHUS
HamnpsDKEHUS Ha 3JeKTpoAax (OpPMHUPYIOT B KaXKIOM IHKCEIE U PSJIOM C HUM
pacnpeneneHrue NOTEHINAI0B, KOTOPOE IPUBOJIUT K IEPETEKAHUIO 3apsi/ia B 3aJaHHOM
HaIIPaBJIECHUU K BBIXOJHBIM 3JIEMEHTAM MATPUIIbI.

KMOII-mampuya (komieMeHTapHbIE Tapbl METAI-OKCUI-TIOTYIPOBOJHUK) —
CBETOUYYBCTBHUTEIIbHAS MaTpPHUIIA, BeIMOTHEHHAs Ha ocHoBe KMOII-Texnomoruu [23].

B KMOII-marpuniax uCronab3yrOTCs MOJEBbIE TPAH3UCTOPHI ¢ H30JIMPOBAHHBIM
3aTBOPOM C KaHajJaMH pa3HON MPOBOJAUMOCTH.

[Mpunun padorslt KMOII-maTpuupl: 10 ChbeMKH NOAAETCS CUTHAN cOpoca, B
Mpoliecce 3KCHO3ULMU MPOUCXOAUT HAKOIUIEHUE 3apsaa (POTOAUMOIOM, B IMPOIECCE
CUMUTHIBAHUS — BEIOOPKA 3HAUECHHUS HAIIPSDKEHUSI HA KOHJIEHCATOPE.

Hpeumywecmea KMOII-mampuy 3axniouaromcs 6 ciedyiouem.

1 Hwuskoe sHepromnoTpeOIcHue.

2 EQMHCTBO TEXHOJOTMM C  OCTAJbHBIMM  LHM(POBBIMU  3JIEMEHTAMU
anmnaparypbl. TO NPUBOJUT K BO3MOXXHOCTU OOBEIUMHEHHUS Ha OJHOM KpHCTaJlIe
aHaJI0roBOM, M(PPOBOI 1 0OpadaThIBaIOIIEH KaMep, YTO MOCITYKUIIO0 OCHOBOM ISl UX
MUHHATIOPU3ALUU JIJII CAaMOT0 Pa3HOro O0OpYJOBaHUS M CHUKEHHUS MX CTOMMOCTHU
BBHJIy OTKa3a OT JIONOJIHUTEIBHBIX MTPOLIECCOPHBIX MUKPOCXEM.

3 C moMompl0 MeXaHu3Ma MPOU3BOJIBLHOTO JOCTYNa MOXKHO BBITIONHSTH
CUMTBHIBAHME BBIOpaHHBIX TpPyNN NHUKcened — kKagpupoBaHue. OHO MO3BOJISIET
YMEHBIIUTh pa3MEp 3aXBAaYEHHOTO0 H300paXeHUs] M TOTEHUUAIbHO YBEIUYHTD
CKOPOCTb CUMTBIBaHMS MO cpaBHeHUIO ¢ [I3C-ceHcopaMu, MOCKOJIbKY B MOCIEIHUX
JUTsl TanbHenel o0paboTku HEOOXOAMMO BBITPY3UTh BCIO HH(POPMAIIHUIO.

4 YcunutenbHbIE CXEMbl MOTYT OBITh pa3MEIICHbl B JOOOM MECTE MO LEMu
MIPOXOXKJICHNS CHUTHAJA. OTO TO3BOJISIET CO3[aBaTh YCUJIUTENbHBIE KacKalbl U
MOBBIIIATH YyBCTBUTEIBHOCTD B YCIOBHUSAX INIOXOTO OCBEILIEHUS.

5 JlemeBoe mpousBocTBO 10 cpaBHeHUIO ¢ [13C-maTtpuiiamu, 0CO6EHHO TIpU
OOJBIINX pa3Mepax MaTpPHIL.

Heoocmamxu KMOII-mampuy 3axnrouaromces 6 ciedyiouem:

1 ®oroguon suelKkH 3aHUMAET CYIIECTBEHHO MEHBIIYIO IUIOLIAAb JIEMEHTA
maTpuilbl 1o cpaBHeHuto ¢ I[I3C-marpuneit, uro TpeOyeT IONMOJHUTEIbHBIX
TEXHOJIOTUN U CXEeM JIJIsl O/JIep KaHusl CBETOUYBCTBUTENbHOCTH Ha ypoBHe [13C.

2 ®oTOaMOMA AYEHKH MATPHUILIBI UMEET CPABHUTEIBLHO MAJIbI pa3mep, BeTUYrHA
K€ MOJIy4a€MOI0 BBIXOJHOTO HAIPSKEHHS 3aBUCUT HE TOJIBKO OT ITApaMETPOB CaMOT0
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dboTOMOIA, HO M OT CBOMCTB Ka)K/10T0 3JIEMEHTa MUKceNsl. Takum 00pa3oM, y Kaxka0ro
MUKCEJISi MATPUIIbI OKa3bIBAETCSI CBOSI COOCTBEHHAS] XapaKTEPUCTUUECKasi KpUBasi — U
BO3HHUKAET IpobiieMa pa3dpoca CBETOUYBCTBUTEIBHOCTH U KO (PUIIMEHTA KOHTPACTa
MUKCEJIEN MaTPHUIIbI.

3 Hamnume Ha Martpuiie OOJBINIOTO MO CpaBHEHUIO ¢ (HOTOAMOIOM OO0BeMa
AIEKTPOHHBIX JIEMEHTOB CO3JAET JOMOJHUTEIbHBIN HArPeB YCTPOMUCTBA B MPOIIECCE
CUUTBHIBAHUS U PUBOJUT K BO3PACTAHUIO TEILIOBOTO IIyMa.

Maxcumansnoe paspewienue OnpeAeiseT MaKCUMaJIbHBIA pa3Mep Kajpa, C
KOTOpPBIM BHJI€OKaMepa CIocoOHa BbIJaBaTh BHJIEOM300pakeHHe. B aHamoroBbix
BUJICOKaMepax JaHHOE 3HauYeHHe He TmpeBbimaer 976x582, 4To 00YyCIOBICHO
TpeOOBaHUSIMH CTaHIapTa Iepeaaun aHajgorosoro suacocuraana PAL u NTSC [24].

Paspemenust NTSC (National Television System Committee — HanmonasbHbIit
KOMHUTET IO TeJICBU3MOHHBIM cranmapram) u PAL (Phase Alternating Line —
MIOCTPOYHOE M3MEHEHHE (pa3bl) SIBISIOTCS CTaHAApTaMU aHajloroBoro Bujco. OHH
MIPUMEHSIIOTCS B CETEBOM BHUJIEO, TaK KaK BHUICOKOJEPHI CIIOCOOHBI OOECIEUMBATH
JTAHHBIE TUIIBI pa3pelieHus Mpyu OU(PPOBKE CUTHAJIA C AHATIOTOBBIX KaMmep.

B Cesepnoit Amepuke n Snonnn NTSC sBIseTcs OCHOBHBIM aHAJIOTOBHIM
CTaHJapTOM, TOrJa Kak B EBpome MU MHOTMX a3MaTCKUX U appPUKAHCKUX CTpaHax
ucnoib3yercs cranaapt PAL [24].

Oba cranmapTa BO3HUKIA B pe3yibTaTe pa3BuTus TeiaeuHmyctpuu. NTSC
obnanaet paspenieHueM B 480 cTpok, yacToTa 0OHOBJICHHS paBHA 60 YepecCTPOUYHBIM
nojsiM B cekyHay (nm 30 TOJHBIM KajapaM B cekyHay). 480160 — HoBoe 0003HaueHHE
JUISl JAHHOTO CTaHJ1apTa, B KOTOPOM OIPEIEAETCS KOJIUYECTBO CTPOK, THI Pa3BEPTKU
U vacTtoTa oOHOBICHHS (I 0003HAYaeT YepeccTpouHyro pa3Beptky). PAL obOmamaer
paspenieHueM B 576 CTpOK, 4acToTa 0OHOBJICHHs paBHA 50 YyepecCTPOUHBIM MOJISM B
cekyHay (unmu 25 moiHBIM KajapaM B cekyHuy). HoBoe oOo3HaueHue 1jisi TaHHOTO
cranmapta — 576i50. OOriee KOIMUECTBO MH(POPMAIIMK B CEKYHIY OJMHAKOBO IS
000uX CTaHJAPTOB.

[Ipu ouudpoBke aHATOTOBOrO BUIEO MAKCHMAJIBHO BO3MOXKHOE KOJIMYECTBO
MUKCEJIeH OCHOBBIBAETCSI HA KOJUYECTBE TEJIEBU3UOHHBIX CTPOK, JOCTYIHBIX
oruppoBke. MakcuManbHbI pazmep OIudpPOBaHHOTO H300paxeHus oObryHO D1,
HanboJIee YacTo UCTIOIB3YeMbIM pazpeniecHueM spisiercs 4CIF.

CerteBblie |IP-Bumeokamepsl criocoOHBI BbIIaBaTh paspenieHue 10 50 u Oosee
Mmeramnukceneir (Mm). Hanbonee gacto BoctpedoBaHo paspererue B 2 Mn (FullHD,
1920x1080).

Munumanvnan uyeCcMeuUmeabHOCMb OmpeeIisieT HaUMEHBIITYIO
OCBEIICHHOCTh, KOTOPYIO CEHCOP BHUACOKAMEPHI CMOCOOCH YJIOBUTHh KaK BUIMMBIN
cBer, m3Mmepsembiii B nmokcax (JIk). CoBpeMeHHBIE BHUACOKAMEPHl CIOCOOHBI
MEePEXOAUTh B «HOYHON» PEXKHUM, B KOTOPOM PETUCTpAlds H300paKCHUS
MEePEKIIF0YAaeTCsl C I[BETHOIO Ha 4YepHO-0esioe, 4TO TO3BOJISET YBEIWYUTH SPKOCTH
noJlydaeMoro u3zo0paxeHus. MUHUMalIbHasi YyBCTBUTEIBHOCTh COBPEMEHHBIX
Bujacokamep Haxoautrcs B mpexpenax 0-0,5 JIk. Ilpu 3TOM YyBCTBUTEIBHOCTH
peructpupyercs npu GUKCUPOBAHHOM YHUCe TuadparMsl.
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Uucno nuadparMbel — 3TO 3HAYEHHE 3HAMEHATEJNS TEKYIIEro OTHOCUTEIBHOIO
oTBepcTHs 00BeKTHBa. OmpenensieTcs OHO OTHOMEHHEeM (POKYCHOTO PacCTOSIHHUS K
mrametpy nuadparmel f'/D. Uem Bbime uncio auadparMel, TeM YKe OTHOCHUTEIBHOE
OTBEPCTHE U TEM MEHBIIIE CBETA MOMAAaeT Ha IJICHKY WJIM MATPUILY.

[Mkana upucoBoi AuadparmMbl CTaHAAPTHU3OBAHA U 00pa3yeT CIEAYIOMIUNA PSI:
1:0,7; 1:1; 1:1,4; 1:2; 1:2,8; 1:4; 1:5,6; 1:8; 1:11; 1:16; 1:22; 1:32; 1:45; 1:64.

Tun nun3 o6vexkmuea ONpenessieT, HACKOJIBKO B JaHHON Kamepe BO3MOKHO
MaKCHUMaJIbHOE YBEJIMUYEHHUE 30HbI 0030pa MpH MOMOIIHA ONTHYECKOTO 3yMa.

CymiecTByIOT ~TpU  OCHOBHBIX THMAa OOBEKTUBOB:  (DUKCHUPOBAHHBIH,
Bapruo(dOKaIbHBIN U TpaHCHOKATOP.

Quxcuposanuvlli  00vekmug  00amaeT  (PUKCUPOBAHHBIM  (POKYCHBIM
PACCTOSTHUEM U HE MO3BOJISIET UCIIOIB30BaTh ONTUYECKUM 3yM, T. €. pa3Mep 00J1acTH,
OXBaThIBAEMON KaMepOH, SIBJISIETCS TOCTOSIHHBIM.

Bapuogokanvuvlii 00vexkmus MO3BOJAT MPH yCTaHOBKE KaMEpbl HACTPOUTH
o0JacTh ee 0030pa, u3MeHsst POKYCHOE PacCTOSTHUE JIMH3 Ha KaMepe.

Tpancgorxamop obnamaeT MEXaHMUECKUM YCTPONUCTBOM DPETYJIUPOBKH JIMH3 U
MO3BOJISIET YBEJIMYMBATh W yMEHbIIATh 00JacTh 0030pa KaMepbl YAAJIEHHO MpH
MOMOIIM TyJibTa ynpasieHus. TpaHcdokaTop obnagaeT aBTO(POKYCOM M 3a4acTylo
HCITOJIB3YETCS B TOBOPOTHBIX BHCOKaMEpax.

Tunvt ucnonnenusa Kopnyca euodeokamepwi. Buneokamepsl ObIBaIOT
mumuaapuueckue (bullet), B cranmaptHoM kopmyce (DOX, OOKCOBBIE), KYIMOJIBbHBIC
(dome), kyOuueckue (cube), moBoporHbie (Speeddome, PTZ, ckopocTHBIE
MIOBOPOTHBIE).

Lununopuueckue xamepwvr (pucynox 3.1) [25] o00magar0T MOBBIIIEHHBIM
TEMIIEpaTypHBIM JHMAMa30HOM PabOThl M 3aIIUTONW OT BO3ACHCTBUN OKpY>KalOIIEH
cpensbl (mokazarens P65 u Boile).

Pucynok 3.1 — Buaeokamepa B mmnmnapudeckom kopryce Bosch NBE-4502-AL
Buoeokamepor 6 cmanoapmuom kopnyce, n300pakeHHbIe Ha pucyHke 3.2 [25],

3a4aCTyl0 HMCHOT CbHCMHBIC O6’I>CKTI/IBI>I, YTO IIO3BOJIACT BBI6paTB 00BEKTHB
CaMOCTOSITEJIbHO B 3aBUCMMOCTH OT IMOCTaBJICHHOM 3aJa4H.
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Cnenyer OTMETHUTb, YTO NOJOOHas BO3MOKHOCTb BbIOOpa OOBEKTHBA B
COOTBETCTBUH C TPEOOBAHUAMHU YCIOBUN pa3MEIICHHUs] BHUACOKaMEphl IMO3BOJISIET
JIO0OUTHCS TOPA3/I0 JIyUlIero KauyecTBa U300paXKeHus, UeM IIPU yCTaHOBKE BUEOKaMep
CO BCTPOEHHBIMHU OOBEKTUBAMH.

Pucynok 3.2 — Buyieokamepa B cTaHIapTHOM KOpITyce
Bosch DINION IP starlight 7000 HD

CornacHo pucyHky 3.3 [26] kopIiyc 60kco8oti Kamepbl BHITIOJIHEH ¢ OOJIBIIINM
KOJIMYECTBOM WIEJIEH M pa3beMOB, YTO HE IMO3BOJSET MCMOJb30BATH €€ B YCIOBUSIX
YUl €3 TEPMOKOKYXa — BHEIITHEN 000JI0UKH BUI€OKaMephI ¢ PYHKIIMEH o1orpeBa
Y 3alIATON OT OKPY’KAIOIIEH CPEBI.

Tax>ke O0KCOBBIE KaMephl (MJIM KaMephl B CTAHAPTHOM HCTIOJTHEHUH ) 00J1a1at0T
BO3MOXHOCTHIO CMEHBI OOBEKTHBAa W, KaK IMPaBUJIO, TOCTaBISIOTCS O€3 Hero,
MPEAOCTaBIsAsA, TakuM oOpa3oM, BO3MOXXHOCTH BHIOOpa OOBEKTHMBA Ha JTare
MIPOEKTUPOBAHUS HA YCMOTPEHUE MTPOCKTUPOBIIUKA.

Pucynok 3.3 — Tepmokoxyx NG-50-135-12
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Kynonvnvle suoeokamepor (pucynok 3.4) [25] Onaromapst HCIOTHEHHUIO B BUC
KYTI0J1a, TO3BOJISIIOT YBEJIMYUTH MAKCUMAIIbHBIN TOPU30OHTAIBHBIN yToa 0030pa 10 90°,
a TaKKe MPUMEHITh 0ObEKTHB TUIIA «PHIOWH TJ1a3» ¢ yriiom 0630pa a0 360°.

Pucynok 3.4. — Kynonbnas Buaeokamepa Bosch FLEXIDOME IP indoor 5000 HD

Taroke KynosbHas BUJcOKaMepa, peacTaBiecHHas Ha pucyHke 3.5 [25], moxet
ObITh BBINIOJIHEHA B AHTUBAHJAIBHOM KOpmyce (METaUIMYeCKUd KOPIyC,
YIapONPOYHOE CTEKJI0) U KOPITYCE C 3alIUTON OT MOTOJHBIX YCIOBUM U IIUPOKUM
TEMIIEPATYPHOM JIHaIa3oHe.

Pucynok 3.5 — KynonbHast BcenorogHasi BUicOkaMepa B aHTUBAHIAJIbBHOM KOPITyCe
Bosch FLEXIDOME IP outdoor 5000 HD

Kybuueckue  6udeoxamepvr ~ 00mamal0T  KOMIIAKTHBIMH  KOPITyCamH,
UCIIOJIb3YIOTCS TOJILKO B TIOMEIIICHHH, & TAKXKE, KaK MPaBUIIO, 00JIaIal0T HAMMEHbBIIICH
CTOUMOCTBIO.

BHeniHuii BU Takoi KaMephl MPpeICTaBlIeH Ha pucyHke 3.6 [25].

41



e
e

e
Pucynok 3.6 — Kyouueckas Buneokamepa Bosch TINYON IP 2000

Ee mnpumeHeHne MOXeT OBITH ONPaBIaHO HEOOXOIUMOCTBIO O0ECICUYUTH
BU/ICOHAOIOICHUE TIPU HEOONBIIMX 3arparaXx M TPeOOBAaHHMEM OPUTHHAIBLHOTO
BHEIITHETO BUIa KAMEPHI.

Tosopomuvle 6udeokamepvl NCTIONB3YIOTCS JJIs1 KOHTPOJISI OOMBIIHMX TLTOIIAACH
MOMEIIEHNI HIIH IPOCTPAHCTB YJIHIIBI.

[ToBOpOTHBIE KaMephI MTPeIHA3HAYEHBI KaK IS YCTAHOBKHU Ha YIIUIIE, TaK U IS
BHYTPCHHETO MCITOJHCHMS. Pa3nuyaroTcs OHH TakKe MaKCHMalbHBIM (DOKYCHBIM
pacCTOSIHMEM ONTHKH (MAaKCHMAlIbHBIM ONTHYECKMM 3yMOM). BHEMIHMIA BHI TaKoOi
KaMephl MpeJicTaBiIeH Ha pucyHke 3.7 [27].

.
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Pucynok 3.7 — I[ToBopoTHast Buneokamepa ActiveCam AC-D6034IR10
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Kpome OCHOBHBIX MapaMeTpoB M XapaKTEPUCTUK BUIEOKAMEp, CYIIECTBYET
TaKkke P JAONOJHHUTEJbHBIX ANNAPATHO-MPOrPAMMHBIX TEXHOJOTHil H
(GyHKIUMii, yTydmanmux HU300pakKeHHEe B ONpPENeNeHHBIX yciaoBusax. Cpeaw HUX
MOKHO BBIJICIIATH CIICAYFOIIIHE:

1 WDR (Wide Dynamic Range — TeXHOJOTHS MIUPOKOTO JHHAMHYECKOTO
JMana3oHa) — 3TO TEXHOJOTUS ChEMKH M300pPaKCHHM C 3aTEMHEHHBIMH yYaCTKaMH,
py KOTOPOH 3aTBOP aquadparMbl OTKpbIBaeTCst ABaXIbI [28]. [Tpu Takoii TeXHOIOTHH
ChEMKHU B IMEPBbII pa3 UCMOJIb3YETCS BBHICOKAsi CKOPOCTh 3aTBOpA, 3aT€M — OObIYHAs.
HanoxxuB mosiyudeHHble KaApbl IPyr Ha Jpyra, MOXKHO TMOJYyYHUTh KaueCTBEHHOE
U300pakeHHe, Ha KOTOPOM HET HH CIUIIKOM SIPKUX YYaCTKOB, HU 3aTEMHEHHBIX.

2 Komnencayus 3aoueeo ceema (BLC) — 310 QyHKIMS BUIEOKaMEPHI, KOTOpas
MO3BOJISIET YIIPABJISTh ABTOMATHYECKOW PEryJUpOBKON YCUJICHUS U DJIEKTPOHHBIM
3aTBOpPOM HE MO BCEH IUIOMIAAN IKpaHa, a Mo ero MEeHTPaIbHOM YacTH, YTO MO3BOJISET
KOMIICHCHUPOBATh U3JIMIIEK OCBEIICHHUS, MEIIAOINI BocpuaTHio [28]. B HeKoTOpHIX
JOPOTHX MOJEISIX BHIACOKAMED YIIPaBICHUE JICKTPOHHBIM 3aTBOPOM MPOUCXOAUT TIO
HECKOJILKMM BBIOMpAaeMBIM 30HAM Kajpa, OOecliedymBas TEM CaMbIM HaWIydIlee
KaueCTBO M300paKEHHUS.

3 Texnonorms 3DNR (3D Noise Reduction) — »ddexktuBHBII MeETOA
MTO/TABJICHHS IITYMOB B M300payKEHUH, KOTOPHIC HEM30SKHO TOSIBISIFOTCS TIPH TIOXOM
OCBeIleHUH 00 B TeMHOE BpeMsl cyTOK [28]. CyTh TEXHOJIOTHH COCTOHMT B TOM, YTO
yepe3 ONpeIeICHHOE 3apaHee BpeMsl KaMepa IMpoBepseT MOCIIeI0BATEIbHOCTh KaIpOB
u nepememnmBaeT uX. C MOMOIIBIO TEpPEMENIMBAHUSA JAaHHBIX Ha KajJpe MOKHO
M0JIaBUTH OOJIBIIYIO YACTh IITYMOB, KOTOPBIE HA PE3YJIbTUPYIOIIEM U300paKEHUH yiKe
He OyayT mnosBiasaThcsi. OCOOEHHO 4YacTO JTa TEXHOJIOTHS TPUMEHSAETCS B
BUJICOHAOIIOICHUN WM TPU ChEeMKE (PUIBMOB, KOT/Ia BaXXHO TOJIAaBUTh IIyMBI U
ycTpanuth Aedektsl Buaco. [IpaBma, MaHHBIA aJIrOPUTM IIYMOIOJABJICHUS TaKKe
UMEeT CBOM HEAOCTaTKW. [lpw ABMKEHWM B KaJpe dalle BCEro TOSBISIIOTCS
JIOTIOJTHUTENbHBIC Te(EeKThI M cMa3biBaHus. OTHAKO €CITM PEKUM IITyMOTIOIABIICHUS
BKJIFOYAETCS TOJIBKO IS OTJICIBHBIX KaJpOB, TO HTOTOBOE M300paKEHUE IMOTydaeTCs
Y HENTYMHBIM, ¥ Ka4ECTBEHHBIM.

Buneoperucrpatopbl (rOTOBBIE BHICOCEPBEPHI) MOKHO XapaKTEPHU30BaTh IO
OCHOBHBIM U JIOTIOJTHUTEIIBHBIM TTapaMeTPaM.

K oCHOBHBIM mapaMeTpaM OTHOCSAT MAaKCUMAaJILHOE KOJTUICCTBO TOIKITFOYACMBIX
BUJICOKAMEP, MAKCUMAJIbHOE KOJUYECTBO TMOAKIIOYAEMBIX IKECTKUX JIUCKOB,
MaKCHUMAJIBHBIA OWUTpPEHT, THUII TOAJCPKUBAEMOIO CXKaTus BHUAcocurHamza. K
JIOTIOJTHUTEPHBIM — MaKCUMaJIbHOE KOJWYECTBO TOJKIIOYaeMbIX MOHHTOPOB,
HaJu4We WIA OTCYTCTBHE THOPUAHOTO peXKrMMa padOThl, TOJIKIIOUYCHUE
JIOTIOJTHUTENIBHBIX YCTPOUCTB H JIP.

[Ipu BBIOOpE BHAEOpETHCTpaTOpa TPeOYeTCsl PYKOBOJCTBOBATHCS MAapKOM
BBIOpAaHHBIX BHIcOKamMep. Hamaydmniyro COBMECTHMOCTh M KauyeCTBEHHYIO pPalboTy
MOXXHO OOECIeYnTh, TPUMEHSS BHUICOKAMEPhl W BHJICOPETUCTPATOPHI OJHOTO
IIPOU3BOIUTEIIA.

[Ipy  uWCroONb30BaHMKM  MHTETPUPOBAHHOW  CUCTEMBI  BUICOAHAIUTUKH
(«Muatemnext», TRASSIR, SecurOS, Endura, Axxon Next u ap.) Hy’>KHO YYUTHIBATh
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MEPEYEHb COBMECTUMBIX M MHTETPUPOBAHHBIX YCTPOMCTB, Pa3MEIICHHBIA HA CAWTe
MIPOU3BOAUTEIA, U JCNIaTh BHIOOP B COOTBETCTBUU C 3TUM IEPECUHEM.

3.2 CucreMbI aHAJIOTOBOI0 BHIEOHAOIIOACHUSA

AHan0roBble CUCTEMbI BUJCOHAOIONCHNS UCTOPHUUECKU TOSBUIMCH TTEPBBIMHU.
B o0miem ciydyae aHanIoOroBbIE CHCTEMbI BHACOHAOIIOEHUS COCTOST U3 CIEAYIOIINX
OCHOBHBIX 3JIEMEHTOB:

- AHAJIOTOBbIE BUJICOKAMEPHI;

- nugposoit Buneopeructparop (Digital Video Recorder — DVR);

- BCIIOMOTaTeIbHOE 000py/10BaHUE.

[IpyHiun paboOThl CHUCTEMBl 3aKIIOYAETCS B CIEAYIONIEM: aHaJloroBas
BHJIEOKaMepa BOCTIPUHHUMAET BXOJHOM BUJIEOCUTHAJ, MIPOU3BOAUT €ro 00paboTKy U
OTIPABIIECT B aHAJIOTOBOM BHUJIE Ha BUICOPETUCTPATOP.

AHanoroBble BUJEOKaMephl MO3BOJSIOT MEpenaBaTh n3o0paxkeHue B hopmare
PAL mmu NTSC, uro oOyciaBiuBaeT MaKCHMaJIbHOE pPa3pelIcHHE IepeaaBaeMoro
curnana: 960x576 mukceneit mpu 25 (PAL) u 30 (NTSC) kagpax B CeKyHIy.

PabGoTa aHamoroBoii BHaEOKaMepbl OCHOBaHAa Ha TOM, YTO CBETOBOW IOTOK,
yJIaBIMBaE€MbIil 00bEKTHBOM KaMmepsl, omnanaeT Ha [I13C-matpuiry u nmpeobpasyeTcs B
AIIEKTPUYECKUI CUTHAI, TIPEIaBaeMbIii 10 KaOelto K YCTPOMCTBY MpHeMa.

OO6mast cxema pabOTHI aHAJIOTOBOM KaMephbl BUACOHAOIOCHUS TIPEICTABICHA
Ha pucyHke 3.8.

AHaNoroBbIN
curHan

Pucynke 3.8 — O6m1as cxema paboThl aHAIOTOBOM KaMephbl BUICOHAOTIOACHUS
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Buneokamepa nonkimodaeTcsi K BUICOPETHCTPATOPY TPH MOMOIIHM KOAKCHAITBHOTO
kabens u pazpema tirna BNC, kotopbie n300pakeHsl Ha pucyHke 3.9.

Pucynok 3.9 — Pazsem BNC

Buneoperncrparop  (Digital Video Recorder - DVR, uudposoit
BUJICOPETUCTPATOP) — YCTPOMCTBO, TMpEAHA3HAUCHHOE IS 3alkCH, XpaHEHHsS U
Bocmpon3BeicHUs BuaeonHpopmarmu. [{ndpoBoil BuAeopeTHCTpaTOp MPENCTaBIIET
CO00I AIEKTPOHHOE YCTPOMCTBO, CXOMHOE IO CTPOCHUIO C KOMITBIOTEPOM WU
BUJICOCEPBEPOM M cojieprkariee B cBoeM coctaBe ALIII, mporieccop, ®ecTKHid AUCK |
JpYyTHe KOMITOHEHTBHI.

Oo6mras cxema 1 poOBOroO BHICOPETHCTpaTOpa IpecTarieHa Ha pucyHke 3.10.
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Pucynok 3.10 — O6mias cxema 1iugpoBOro BUACOPETHCTpaTOpa
Bcenomorarensnoe 000pyZoBaHME I aHAJIOTOBBIX CHUCTEM BHJICOHAOIOACHUS

MIPEJICTaBIsIET COOOM pa3uuHble MpeoOpazoBaTesii  MHTEPEHCOB,  YUTMHUTEIN
BUJICOCUTHAJIA, PUEMOTIEPEIAaTINKU U IPYTOE 000pYI0BaHHE.
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Lpeumywecmea anano2ooti cucmemvl UOCOHAOIIO0EHUS:

- IPOCTOTA B YCTAaHOBKE Y HACTPOMKE;

- HA3Kast CTOUMOCTb;

- YHUBEPCATLHOCTH 000PYA0OBAHHUS.

Heoocmamku ananoeosou cucmemul 6u0eonadMI00eHUsL:

- MAaKCUMAaJTLHOE pa3peIIeHUe aHaJIOTOBOM BHACOKAMEPH OTPAaHUICHO;

- TpebOBaHUE TIPSIMOTO COCTMHEHUS BUACOKAMEDPHI C BUICOPETUCTPATOPOM, UTO
MOKET YBEIUYUTH ITTUHY KaOCIbHBIX JIMHUN;

- MaJIasi IOMEX03alIUIIIEHHOCTh CUTHAA.

Cpean  aHaJOTOBBIX  BHJICOCHCTEM  BBIACHSIOT  QHAJIOTOBBIE  CHUCTEMBI
BUIcOHAOMONeHUs BeIcokoro paspernicaus (Analog High Definition — AHD). Jlanubrii
TUTl BUJCOHAOIIOIEHUS TPEACTABISET COO00M OOBIUHYIO aHAJIOTOBYID CHUCTEMY C
aHAJOTUYHOU CXEMOM MOCTPOEHU S, OJHAKO BMECTO CTaHIapTHBIX (DOpMATOB Mepeaauu
BungeocurHania (PAL  wu NTSC) mnpumensioTcss mnpompueTapHbie  (opmarsl,
MTO3BOJISIONINE TIEPEIaTh CUTHA B OOJIBIIIEM pa3pelIeHUN.

Jlocmouncmea AHD:

- ICIIIEBU3HA;

- IPOCTOTa HACTPOMKU U YCTAHOBKH;

- IOCTATOYHO BBICOKOE pa3pelieHue BUIeoKaMep;

- oOpaTHas COBMECTUMOCTH C aHAJIOTOBBIMU CUCTEMaMU BHUICOHAOITIOICHHUS.

Heoocmamku AHD:

- MPONPUETAPHOCTH (POPMATOB U HECOBMECTUMOCTH 000Dy 10BaHNUS;

- TpeboBaHUE TIPSIMOTO COCIMHEHUS BUACOKAMEDPHI C BUJIEOPETUCTPATOPOM, UTO
MOJKET YBEITUYHUTH JITTUHY KaOCIbHBIX JINHUN;

- MaJIasi IOMEXO03alUIIIEHHOCTh CUTHAIA.

B mnacrtosimee Bpemsi B PecnyOnmke bemapych aHamoroBble  CHCTEMBI
BUJICOHAOMIONICHUST TIPUMEHSIOTCSI BCE peke B CBiI3W ¢ TpeOOBaHHWEM
3aKOHOJIATEILCTBA, KOTOPOE OMUCHIBACT HEOOXOIMMOCTh TPUMEHEHH S, HApUMep, Ha
00BEKTax C MACCOBBIM MPeObIBAHUEM JIIOJIEH, TOJIBKO cucTeM |P-BuaeonabmoaeHusl.

3.3 Cucremsbl |P-Buaeonad1roneHus

Cuctemsbl |P-BuieoHa0MI0ICHUST TPUMEHSIOTCS B HACTOSIIEE BPEMS IIHUPOKO.
Ilepenaua curHajia OT BHJEOKaMEpPhl K BHJICOPETUCTPATOPY MPOUZBOAUTCS TPHU
nomoinu nporokosa TCP/IP o cetu Ethernet.

Cucrema |IP-BueoHa0OMI0/IEHNS COCTOMNT:

- u3 |P-Buneokamepsr;

- cereBoro Buzaecoperucrparopa (NVR);

- CETEBOr0 KOMMYTAaTOpa,

- BCIOMOTaTeILHOTO 000PY0BaHUSI.

OuudpoBka curHajga OCYIIECTBISECTCS Ha caMOW BHJIEOKamepe, KOTopas
npeoOpasyeT curHain ais mnepefaud mno cetm Ethernet. O6mas cxema |IP-xamepsr
npejacTaBieHa Ha pucyHke 3.11.
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Pucynok 3.11 — O6mas cxema IP-kamepsi

Cerebie Buneopeructparopsl (Network Video Recorder — NVR) npenHasnaueHb
s pabotel B IP-cucremax Bumeonabmonenus. B oramune ot o0braHbIx DVR, NVR
MOJTYJal0T BUJICOJAHHBIC YKe B C)KaToM Buje 1o cetu Ethernet.

Ocob6ennoctbio NVR sBiisieTcst TO, 4TO OHM MOTYT HOJHOLUEHHO padoTaTh JIUIIb C
OTPaHMYECHHBIM CIHCKOM Mozeneil |P-Buaeokamep, koTopeie ObUIM MHTErPUPOBAHbBI B
MIpOrpaMMHOE 00ECTICUCHNE BUICOPETUCTPATOPA.

B 10 ke camoe BpeMs MMPOKO PACIIPOCTPAHEHBI SAMHBIC CTAHIAPTHI JIJISI CHCTEM
BUICOHA0MOIeHNs, paspaboTanHbie popymom ONVIF.

OtkpoIThI (hopyMm 1o uHTepdeiicam s ceteBoro Buaeo (Open Network Video
Interface Forum — ONVIF) — otpacneBas MeXIyHapOIHAs OpraHU3alus, KOTopas
3aHUMAaeTcs Ppa3pabOTKOW CTaHJAPTU30BAHHBIX MPOTOKOJIOB [UIS B3aWMOJICHCTBHSI
pa3muyHOro 00OpYNOBaHMSI U TMPOTPAMMHBIX CPEACTB, BXOSIIMX B COCTaB CHUCTEM
6e3omacHocT. Pazpaborunku ONVIF BbiOpanm «Hanbosiee roTOBBIC» TEXHOJOTHH H
agantupoBaii ux i |P-Buneonabmogenus. B gactHocTH, cnerudukammmn ONVIF
MOCTPOEHBI Ha COBPEMEHHBIX BEO-cepBHCax, onmuchiBaeMbIX si3bikoM WSDL, mpoTokomax
RTP/RTSP, SOAP (XML), cranmaprax Bugeocxkarus H.264, MPEG-4, MJPEG.

OcHoBHoli nepenaueid Bugeo B craHmapre ONVIF spisercs mportoxon RTSP.
[TotokoBeIii TpoTokon peaibHOro Bpemenu (Real Time Streaming Protocol — RTSP),
paspabotanneiii IETF B 1998 1. u omucannbiii B RFC 2326, sBisercss npukiaaHbiM
MIPOTOKOJIOM, TPEIHA3HAYCHHBIM JJIsi HCITOJIb30BAaHUS B CHUCTEMax, PaOOTaIoONMX C
MYJIbTUMEIMA JaHHBIMH, W TIO3BOJISIONIMHA KIMEHTY YAAJCHHO YIPABJIATH MOTOKOM
JTAHHBIX C CepBepa, IMPEIAOCTABIISAS BO3MOXKHOCTH BBIITOJIHEHUS KOMaH], TaKWX Kak
«Ctapt», «CTom», a TaKKe TOCTYTa [0 BpeMEHH K (paiiam, pacrioyiokKeHHBIM Ha CEpPBEpE.

3anmpoc Ha cepBep IMOCBUIAETCS B TEKCTOBOM BHAEC B (QopMare «MeToj
a0COJIIOTHBIN_ajjpec KOHTEHT Bepcusi_MPOTOK0JIa». BMmecTe ¢ 3ampocoM MOTyT OBITH
niepe/IaHbl OMOIHUTEbHBIE CITy>KeOHbIE TIOJIs (Ha HOBBIX CTPOUKAX 3alpoca).

[Tpumep 3ampoca: PLAY rtsp://server/path/test. npg RTSP/1.0
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Hexotoprie wMomenn NVR  Takke o00mamal0oT BCTPOSHHBIM — CETEBBIM
KOMMYTaTOpOM IS TPSMOTO TMOAKITIOYCHHUS BUICOKaMEp C  TOIICPKKOM
nutanus POE.

PoweroverEthernet (POE) — texuoorus, TTO3BOJISIONIAS nepeaaBaTh
VIAQICHHOMY YCTPOMCTBY OJJICKTPHUECKYIO JHEPTHI0O BMECTE C JaHHBIMH depe3
CTaHJIapPTHYIO BUTYIO Tapy B cetn Ethernet.

Texuonorust POE onucana cienyromumu crangapramu: |EEE 802.3af-2003 u
IEEE 802.3at-2009.

Cornacao cranmapry I|EEE 802.3af mnocrosHubii Tok g0 400 MA ¢
HOMHUHaJIBHBIM HamnpsbkeHueM 48 B (ot 36 no 57 B) oGecnieunBaeTcst uepes3 B€ Maphl
IIPOBOJTHUKOB B YETHIPEXMApHOM Kabese Jisi 00ecieYeHs] MaKCUMalIbHOM MOLITHOCTH
15,4 Br.

Crapmaptr |IEEE 802.3at—2009, wu3BecTHbIN Takke kak POE+ mau POEplus,
MpelyCMaTPUBAET MOIa4y MOIIHOCTH 110 25,5 BT. OTHaKO HEKOTOPHIE MPONU3BOUTEIH
3asBUJIM O BBIMYCKE YCTPOMCTB, MOTPEOSIONINX MUTAHUE TT0 BCEM TapaM M, TaKUM
00pa3oMm, MoJIyqaromux MOIHOCTh A0 60 BT.

Ilpeumywecmesa cucmem |P-gudeonabniodenus:

- HCOTPAaHNYCHHOE MaKCHMAJIBHOE Pa3peIICHUE BUICOKaAMED;

- THOKOCTb TTOCTPOEHUS aPXUTEKTYPhI K MACIITAOUPYEMOCTH;

- BO3MOXXHOCTD MTOAKIIOUCHUS yIalIeHHBIX BHIeOKaMep depes Internet;

- peanuzanus GyHKIUN BUICOAHAIUTUKY Ha BUACOKaMeEpax.

Heoocmamxu cucmem IP-6udeonabarooenus:

- BRICOKAsl HAarpy3ka Ha JIOKAJIbHYIO C€Th, YTO MOKET MOTPeOOBaTh CO3IaHUS
OTJIETTLHOM CETH BUICOHAOITIOACHUS;

- BBICOKUM 00BhEM apXuBa CUCTEMbI BUCOHAOIIOCHNS,

- MPONPUETAPHOCTH (HOPMATOB MPOTOKOJIOB TIEPEIauu JAHHBIX OT BUJICOKAMED;

- IOPOTOBU3HA 000PYI0OBAHMUS.

K cucremam |P-Buneonabmonenuss npumensierca psa TpedoBanuid THIIA,
COTJIaCHO KOTOPBIM HAKJIaIBIBAIOTCS ONPEACIICHHBIC YCIOBUS MPU TPOCKTUPOBAHUH U
YCTAHOBKE CHUCTEM BHUJCOHAOIIOJIEHUS] Ha 00BEeKTaX OOIIECTBEHHON 0€30MacHOCTU U
MeCTax MacCCOBOTO CKOTUICHHSI JIFOICH.

3.4 TpeOoBaHusi 3aKOHOAATEILCTBA B 00JIACTH CHCTEM BHI€OHAOJII0ICHUS

OcHoBHBbIE AeiicTByromue Ha Tekymuid momeHT THIIA, kacaronmecs cucrem
|P-BuneonabmroaeHus, ciemyommue:

-PJ1 28/3. 005-2001;

-noctanoBnenue  Cosera  MunuctpoB  PecnyOGmuku  bemapych  oT
11 nexabps 2012 1. Nel1135;

- noctanoBneHue Coera MunuctpoB Pecnybnmuku benapych ot 11 ceHTsOps
2015 r. No753.

KiroueBbie monosxenust PJ] 28/3. 005-2001 [29]:

- MOHTax U Hanajnka TCB TpeOyroT HaIMYus JTUICH3UU;

- MOHTaX JOJKEH MPOBOAUTHCSA CTPOTO IO IPOEKTY;
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- IPOEKT MOXET OBbITh 3aMEHEH AKTOM 00CJIeJ0BAHUS IPU CTOUMOCTH padOT
MeHee 200 MUHUMANBHBIX 3apa0O0THBIX IUIAT.

KimroueBsle nosoxxenust IloctanoBnenuss CoBera MunuctpoB PecnyOmnnku
benapycr ot 11 mekabps 2012 r. Nell35 («IlomoxkeHue o0 MPUMEHEHHH CHCTEM
0€30IMaCHOCTH 1 TCJIICBU3MOHHBIX CUCTEM BHIcoHAOI0AeHu») [30]:

-o0macte JEHCTBUS: OOIECTBEHHBIC, AIMUHUCTPATUBHBIC 3JaHHUS U
COOPY’KEHHUS, IJI€ BOBMOKHO €IUHOBPEMEHHOE MpPEObIBAaHUE T'PaXKJaH B KOJIWYECTBE
100 u OoJtee yeIOBEK;

- IpUMEeHEeHHe TobKO |P-Buneokamep;

- noanepxka crerubukanuii ONVIF (ProfileS u ProfileG);

- pasperienue kamep He MmeHee 720%576 (4CIF/D1) st BHyTpEeHHUX KaMep U He
menee 1280%1024 (1,3 Mn) amnst yIAYHBIX KaMmep;

- pa3pemaroiias CrocoOHOCTh Bujeokamep: He Menee 300 pix/m — s
Y3HABAaEMOCTH BHEUIHOCTH 4enoBeka; He meHee 500 pix/m — s uaeHTU(UKauu
BHeIHOCTH; He MeHee 100 pix/m u 25 kaap/c s pacrno3HaBaHusl COOBITUH;

- CPOK XpaHEHUs BUcoapXuBa (BpeMs IIuKia OOHOBIICHUs ) — He MeHee 30 CyTOK.

KiroueBble nosoxxenust IlocranoBnenuss CoBera MunuctpoB PecnyOmnnku
benapych ot 11 centsiops 2015 r. Ne753 («O BHeceHUM U3MEHEHUN U JIOTIOJIHECHUH B
noctaHoBienne CoBera MunuctpoB PecnyOnuku benapycb ot 11 gexadbps 2012 r.
Nel135») cnenyromme [31]:

-gacToTa KaJipoB — He MeHee 10 kazap/c;

- paspemienue He MeHee S60 TBJI niis ananoroBbix Bujgeokamep v 1280x768 niis
1U(POBBIX BUIEOKAMED;

- HeTIpepbIBHasE paboTa 00OpyAOBaHUS B TEUEHHWE HE MEHEE JBYX 4YacoB IpHU
OTKJIFOYEHUH OCHOBHOTI'O 3JIEKTPOIUTAHHS.

[Ipoune  HOPMATUBHO-NPABOBBIE  JOKYMEHTBI,  KacCarwIIHUecs  CHUCTEM
BUJICOHAOJIIO/ICHHUS], CIEAYIOIINE:

1 OOuue TpeboBaHuUs:

a) Koncruryuusa Pecnny6nuku benapyce;

0) Tpynosoii koaekc Pecniyonuku benapycs;

B) 3akoH Pecny6nuku benapych oT 8 Hos0pst 2006 1. Nel75-3 «O0 oxpaHHOU
nestenbHocTH B PecriyOnuke benapychy;

r) CTb I'OCT P51558-2003 «CucteMbl oXpaHHbIe TeleBU3MOHHBIE. OO0I1I1e
TEXHUYECKUE TpeOOBaHUs. MeTOIbl UCTIBITAHHI;

n) pykoBoasmme aokymeHntel MBJI PecnyOnuku bemapyceh, Takme kak
PJ1 28.3/005-2001 «TexHu4eckue CpeiACTBa M CHUCTEMBI OXpaHbl. TelIeBU3MOHHBIC
CUCTeMbl BHUACOHAOMIOJIEHUSI (CHUCTEMbl OXpaHHbIE TeleBU3HOHHbIE). I[lpaBuia
MIPOU3BOJICTBA U IPUEMKHU pabOT»;

e) PJ1 28/3.008—-2001 «Texuuueckue cpeacTBa U CUCTEMbI OXpaHbl. [Topsimok
pa3pabOTKH TEXHUYECKOTO 3a/IaHHsI HA IPOEKTUPOBAHUEY,;

x) P/128/3.009—2001 «Texnudeckue cpeacTBa u CUCTEMBbI OXpaHbl. O003HAYCHUS
YCJIOBHBIE Tpa(uyecKue HIEMEHTOB CUCTEM.
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2 TpeboBaHMs TO HUCHOJIb30BAHUIO B HHTEpPECax OXpaHbl OOIIECTBEHHOTO
nopsiKa:

a) Yka3 Ilpesuaenta Pecriyonuku bemapych ot 28 Hosi0pst 2013 1. Ne527
«O Bompocax co3gaHUs CHCTEM BHJACOHAOIIONEHUS B HMHTEpecax OOecleueHHUs
0OIIIeCTBEHHOTO MOPSIAKAY;

0) [locranoenenue CM Pb ot 30 nexabps 2013 r. Nel164 «O6 ytBepxkaeHun
KPUTEPUEB OTHECEHUSI OOBEKTOB K YHCITY MOUISKAIINX 0053aTeIbHOMY 000pPYI0BaHHIO
Cpe/CTBaMH CHCTEMbI BUICOHAOIOICHUS 32 COCTOSTHEM OOILIECTBEHHON 0€30MacHOCTIY;

B) [ToctanoBnenue CM Pb ot 11 nexabps 2012 r. Nel135 «O0 yTBepkieHun
[TonoxeHuss O NPUMEHEHHH CHUCTEM OE€30MaCHOCTH U TEJIEBU3MOHHBIX CHUCTEM
BucoHa0moaenus» (B pea. 2013 u 2015 rr.);

r) [TocranoBnenue CM Pb ot 30 gexadps 2013 1. Nel1163 «O6 yTBepx)aeHUM
[TonoxxeHus o nopsake NpeAoCTaBiIeHUsI HHPopMauH, 3a()UKCUPOBAHHON CUCTEMON
BHUJICOHAOIIIOICHUSI 32 COCTOSIHUEM OOIIECTBEHHON 0€30MacHOCTH, U ONPEACIICHUN
pa3mMepa IIaThl 3a €€ MPEA0CTaBICHUEY;

n) IlocranoBnenue CM Pb ot 31 suBaps 2014 1. Ne89 «O06 yTBepkaeHUH
[lepeunss MecT MaccoBOro mpeObIBaHHS TpakgaH B T. MUHCKe, MOJJIEKAIIIX
00s13aTeIbHOMY O0OpPYJIOBAaHHMIO CPEJICTBAMU CHUCTEMbI BUJICOHAOIIONCHUS 32
COCTOSTHHEM OOIIeCTBEHHOM 0€30I1aCHOCTH,

e) [TocranoBnenne CM Pb ot 13 nexadps 2013 r. Ne1074 «O Ilepeune cpencts
CHCTEMBI BUJICOHAOIIIOJICHUS 32 COCTOSIHUEM OOLLIECTBEHHON 0€3011aCHOCTH, TEXHUYECKUX
TpeOOBaHUSIX K HUM M BHECEHUM JIOTIOJHEHUM M M3MeHeHWH B moctaHoBieHue CoBera
MunuctpoB Pecnryommuku benapych ot 11 nexadpst 2012 r. Nel135»;

x) PemieHrie MHHCKOTrO ropoJICKOr0 UCTIOJHUTENBHOTO KOMUTETA OT 23 sIHBapsI
2014 1. Nel39 «OO6 ompeneneHuy OpraHW3alldd, OTBETCTBEHHOM 3a oOOecredyeHue
(YHKIIMOHUPOBAHUS U OOCITYKMBAaHUE CPEJICTB CHUCTEMbI BUICOHAOIOICHUS B MECTaxX
MacCOBOTO MPEOBIBAHMS TPAXK/IAH B T. MHUHCKE».

3 TpeOoBanms K cucTeMaM, MPUMEHsIEMbIM B 0aHKOBCKOH cdepe:

a) IlocranoBnenune IlpaBnenuss HamumonaneHoro banka PecnyOnuku
benapyce u MBJI Pecnyonuku benapyck Ne539 nen/412 nen ot 10 nexadpst 2010 r.
«O0 yTBepX)ACHUM WHCTPYKIMA O Mepax IO 3aluTe OOMEHHBIX ITyHKTOB
HanuonansHoro 6anka PecnyOnuku benapych, 6aHKOB U HEOAHKOBCKHX KPEIUTHO-
(MHAHCOBBIX OpraHU3aINil OT MPOTHBOIIPABHBIX TOCATATEIILCTBY;

6) IlocranoBnenune MunucTepcTBa BHyTpeHHUX Jien Pecy6onuku benapych
u IlpaBnenuss HauumonaneHoro Ganka PecrnyOmuku benapycs ot 5 utons 2014 r.
Ne45 nen/372 ncn «O6  yTBepkneHun WHCTpyKIMM O TIOpSAKE W YCIOBHSIX
oOopynoBanusi 00bekToB HanmonanesHoro 6anka Pecny6muku benapych, 6aHKOB U
HEOAHKOBCKUX KpPEIUTHO-(PMHAHCOBBIX OpraHM3alMil CpeiACTBAaMH M CHCTEMaMHU
OXPaHbI».
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4 TpeOGoBaHMS TTO CKPHITOMY BUICOHAOIIOECHUIO:

a) VYka3 IIpesunenra Pecnyonuku bemapych oT 21 okts6pst 2003 r. Ne459
«O mopsiaKe TUIEH3UPOBAHUS BUIOB JACSITEIIBHOCTH, CBSI3aHHBIX CO CIICTIM(PUICCKUMU
ToBapamu (paboTamu, yCIyTraMu).

0) IlocranoBnenue ["'ocymapcTBEHHOTO BOEHHO-TIPOMBIIIIEHHOTO KOMHUTETA
u ['ocymapcTBEeHHOTO TaMOXeHHOTO KomuTeTa Pecryonuku benapych ot 28 nexadps
2007 1. Ne15/137 (B pen. ot 1 ampens 2009 r. Ne5/23) «O0 yTBepKI€HUU MEpEUHEH
crienupuIecKuX TOBapoB (padboT, yCiayr)».

B) 3akoH Pecnybmiku benapych «O0 onepaTrBHO-PO3BICKHON IESTETLHOCTI
oT 9 uroirg 1999 r. Ne289-3;

r) 3akoH Pecrry6omiku benapyck ot 10 Hostopst 2008 r. Ned55-3 «O6 undopmarmu,
uH(popMaTH3aIMK U 3aIUTe HUHPOPMALTUAID.

5 TpeboBanusi 1O 00s3aT€LHONM  YCTAaHOBKE BHJICOHAONIOACHHUS  Ha
OIpeIeNICHHBIX 00bEeKTaX (METPO, /1 BOK3aJIBI U T. 10):

a) Ilporpamma «be3omacHocTh pneteit» Ha 2012-2016 rr. (BHeapeHue
CUCTEM BHJICOHAOIIIOICHMSI B IITKOJIaX T'. MHHCKA MTPOBOJIUTCS B paMKaX CTPYKTyPHOU
nporpammel «besonacHocts neteit» Ha 2012—-2016 rr., co3AaHHOM AT TPUHATHS MEP
10 CHIDKEHUIO JETCKOTO JOPOKHO-TPAHCIIOPTHOTO TpaBMatu3ma. KomuTeT 110
obOpazoBanuio MuHropucnosikoma corjacoBai ¢ ['YBJ/[ MunHropucnoiakoMa IjiaHbl
YCTAaHOBKH BHJIEOKAMED, a TAKXKE €MHbIE TPEOOBAHUS K HUM);

0) VYka3 [Ipesunenra Pecnybnuku benapych ot 19 Hos6pst 2010 1. Ne599
«O06 ytBepxaennn [lomoxxeHns: 00 OCYIECTBICHUH JAEATEIHLHOCTH B Chepe UTOPHOTO
o6usHeca Ha Teppuropun Pecniybnuku benapycey (opranuzaTop a3apTHBIX UTp 00s3aH
00ecreunTh: «INYHYI0 O0€30MacHOCTh MOCETUTENEH UTOPHOTO 3aBEJCHHS, OXpaHy
UTOPHOTO 3aBEJEHUS, B TOM 4YHCIE€ €ro oOOpyJIOBaHUS, C MPUMEHECHUEM:
TEJICBU3MOHHBIX CHUCTEM BHJICOHAOIOEHUS BBHICOKOTO pa3pelieHus], 00ecTIeurnBatOIIIX
CKOPOCTh 3aliCH HE MEHEE 5 KaJpOB B CEKYHAY M JUTUTEILHOCTh XPaHEHHs 3allFCH HE
Mmeree 30 cyTok (KpoMe OYKMEKEPCKHX KOHTOP M TOTAIN3aTOPOB).

Takum 00pa3om, B 00JIaCTH 3aKOHOJATENIbCTBA pa3pabOTaH OOJIBIIONW PsifT
JOKyMEHTOB, C KOTOPBIMH 0053aTE€IbHO TPEOYETCS 03HAKOMUTHCS TIPHU BBITOJTHCHUH
MIPOEKTUPOBAHUS CUCTEM BUACOHAOIIIOICHUSI.

Kpome astoro, ¢ 2019r. HauumHaeTrcd  akTUBHAsA  pealu3alMs
o01epecmy0IMKaHCKONH CUCTEMBbI 00IIECTBEHHON 0€30MacHOCTH, CO3/aHUE KOTOPOM
oOycnoBineHo TpeboBannem Ykasza Ilpesunmenta PecnyOnmuku bemapyck ot 25 mas
2017 1. Nel87 «O pecnyOMUKAaHCKOM CHUCTEME MOHUTOPUHTA OOIECTBEHHOU
0€30macHOCTH, KOTOPBIA ONPEIETISIET CO3IaHNE SIUMHON CUCTEMbI BUICOHAOIOICHNUS
Y MOHUTOPHUHTA OOIIECTBEHHON 0€30MaCHOCTH, COTIIACHO KOTOPOii OyaeT pa3paboTaH
QITOPUTM TIOJNKJIIOYCHHS] KaMmep BHUACOHAOIONCHUS OOBEKTOB OOIIECTBEHHOU
0€30MacHOCTH K IIEHTPY 00pabOTKM JaHHBIX KaMep BHUICOHAOIIOACHHUS.
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3.5 Pacuer mapaMeTpoB cCTeMbI BHA€OHAOIIOIEHUS

3.5.1 Pacuer BpeMeHH AaBTOHOMHOI pa00ThI 0T HCTOYHHKOB
Oecnepe0OitHOTr0 MUTAHUS

Pacyer BpeMeHU aBTOHOMHOW pabOTHl UCTOYHHKA OecrepeOONHOro MUTaHUS
ABIISIETCS HEOTHEMIIEMOM YaCThIO JTI0OOT0 MPOEKTa CUCTEM 0€30MaCHOCTH.

Jlis  KOppEeKTHOro pacueTa BpEMEHH aBTOHOMHON pabOThl MCTOYHHUKOB
OecriepeOOMHOTO0 MHUTAaHUS PEKOMEHIYETCS NPUMEHSTh CIEAYIONIYI0 METOIUKY
pacuera.

Bpemst aBTOHOMHO# pabOThI PaCCYUTHIBACTCS UCXOAS U3 GopmyJisl [32]

_ (CI/IBH T Cue nAKP) ) KHI[HBH "y~ 60
P 2

T (3.1

rae T — pacueTHoe BpeMsi pabOThl OT aKKyMYJISITOPOB, MUH;

Cwsn — €MKOCTh aKKyMYJISITOPHBIX Oarapeil, BCTPOEHHBIX B HCTOYHHK
OecniepeboitHOro muTanus, Br-u;

Cias — €MKOCTh aKKyMYJISITOPHBIX Oarapei, BCTPOCHHBIX B aKKyMYJISITOPHOE
pacipeHue i uCTOYHUKa OecrniepeOoiiHoro nutanus, BT-u;

Nake — KOJTMYECTBO aKKYMYJISTOPHBIX PACITUPEHUH, TTOAKITIOYAEMBIX K HCTOYHUKY
OecrniepeOotHOTO MUTAHMUS;

KITusn — KITZI naBepTOpa ncroununka oecnepedoitHoro nuranus. Kak mpasusio,
cocraBisieT 0,8 (80 %) mist mueiHo-unTepakTHBHBIX MBI (cepus SPS) u 0,9 (90 %)
mist UBII ¢ nBoiiHbiM peoOpa3zoBanueM poja Toka (onmaiiH, cepust SLC);

60 — yucia0 MUHYT B Yace;

P — notpebiisiemast MOIIHOCTh Harpy3ku, BT;

y — koaddunment HenoaHoThl paspsaa AKbB. 3aBucut ot BpemMeHn aBTOHOMHOM
paboThl M MOXET OBITh MPUOJMKEHHO BBIYHMCICH HCXOJd W3 ammpOKCUMAIINH
CTeneHHOW (yHKIMEH rpaduka 3aBUCUMOCTH €MKOCTH aKKyMYJISITOPHBIX OaTapeil ot
BpeMenu paspsiaa (pucynok 3.12).

VYpaBuenue ko3pdunmenta HenonaHoTel pazpsga AKb ¢ dopmynoi
anmpoKCUMAaIMU CTENEHHOW (PyHKIIMEN UMEEeT BUT

,207 %
0,529 f . T<20u, (3.2)
T >20uy,

rie T — pacueTHOe BpeMsl aBTOHOMHO#H paboThl 6e3 ydeTa Kod((PHUIHEeHTa HEIOTHOTHI
paspsna AKD, 4.

Ha pucynke 3.12 npusenen rpadguk 3aBucuMoctH 3¢ dexktrBHoi emkoctn AKB
OT BPEMEHHU pa3psa.
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Pucynok 3.12 — I'padux 3aBucumoctu 3ppexruHoit emxoct AKb
OT BpEMEHH paspsiaa

EMKOCTh aKkKyMyJISITOPHBIX OaTapeid, BCTPOEHHBIX B HCTOYHUK Oecriepe0oitHOro
MUTaHUS, U3MEpsIETCs B BaTT-yacax (BT 4) u Beruucisercs no ¢popmyiie

CI/IEH = Naxs 'CAKB ) VAKB ] (3 . 3)

rae Cuies — €MKOCTh aKKyMYJISITOPHBIX Oarapeil, BCTPOCHHBIX B aKKyMYJISITOPHOE
pacipeHue I HICTOYHUKa O6ecriepeOoHoro nutanus, BT 4;

Nake — KOJTMYECTBO aKKYMYJISITOPHBIX PACITUPEHUH, TTOAKITIOYAEMBIX K HCTOYHUKY
OecrniepeOotHOTO MUTAHMUS;

Vs — HAPSDKEHKME HA BBIXOJIE aKKyMYJIATOpHOU OaTapeu, B.

AKKyMYJISTOPHOE pacIIupeHne u3MepsieTcs B BarT-yacax (BT 1) u Beraucnsercs
o opmyiie

CAKP RRON CAKE 'VAKsi (34)

1€ Naxs — YACTIO aKKyMYJISITOpHBIX OaTapeii B UBII wnn pactumpenny;

Caxs — EMKOCTh OJIHOM aKKyMYJISITOpHOM Oatapeu, A-d;

V. — HampsbDKeHUE Ha BBIXOAE AKKyMYJSTOpHOUN Oarapeu, B (B ucTouHMKax
OecriepeOOHHOTO MUTAHUST MOXKET COCTaBJIATh Kak 12 B, Tak u 6 B).

3.5.2 Pacyer apxuBa CUCTEMbI BUI€OHAOJII0ICHUSI

Pacuer o0bema mnamsTH, HEOOXOAMMOW IJIsi XpaHEHUS apXuBa CHUCTEMBbI
BUJICOHAOIOICHNUS, SIBISIETCS BAXKHBIM 3TAIIOM MPOEKTUPOBAHUSI.
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Pacdet apxvBa BBITIOJTHSETCS B CIEAYIONIEM TOPSIKE:
1 Pacuer pa3zmepa HECKATOTO KaJpa BeIUUCIAETCS 10 GopMmyJie

V=W -H-B, (3.5)

rae W — mmpuHa Kajipa B MUKCEISIX;
H — BeIcoTa Kajipa B MUKCEIAX;
B — rnyOuna nBeta B OuTax (151 IBETHBIX Kamep B = 24, 11 uepHo-0enbix B = 1).

2 Ormpepenenue pa3mepa CKaToro Kaapa.

CrereHpb c)KaTUs KaJipa 3aBUCUT OT BEIOPAHHOTO aJTOPUTMa CIKATHS.

Jlst anroputma MJPEG crenens cxatusi cocraBiser 15,4, mist H.264 — 74,9,
st H.265 — 150.

[Ipy TnpUMEHEHMH MEXKaJIpOBBIX alropuTMoB cxatus H.264, H.265,
MHTEJUIEKTYAJIbHBIX KOoAeKoB H.264+, a Taxke 3amucu MO AETEKTOPY JBHIKECHHS
CTENIEHb CKAaTHUS KpalHEe CHJIBHO 3aBUCHUT OT MHTCHCHUBHOCTH IBIDKEHUS B Kaipe,
KOTOpasi pACCYMTHIBACTCS HA OCHOBAHWU HECKOJIBKHUX XapaKTCPUCTHUK.

Jlnst cityvasi 3anucH 1o JAeTeKTOpPY JABU:KeHHs U ¢ KojekoM H.264 cormacHo
[33] mpuBencHs! manHbIC, MpeaAcTaBiIcHHbIC B TadmuIe 3.1.

Tabnuua 3.1 — CpenHecyTOUHBIN pa3Mep apXuBa CUCTEM BUICOHAOIIOICHUS

Konu- CxopocTb Cpenne-
Tun 3amuinaeMoro YECTBO Pa3zpeme- rnepegayn CyTOYHBII
o0BbeKTa BUJICO- | HUE (ITHUKC) KaJIpoOB pasmep
Kamep (xanp/c) apxuBa (I'0)
OducHbie mOMeIeHUS 16 2048x1536 13 53
ITomemenus marasusa,
apUKMaXepCKOM, 9 1920%1080 25 6,2
caJloHa
MHOrokBapTUpHBIN
KUJIOU JIOM 6 1920x1080 25 21,7
(TeppuTopus)
Teppuropus
TPAHCIIOPTHOTO 31 2048%1536 13 11,4
npeanpusitus (yauia)
Hex nmpomeriineroro 21 | 1920x1080 25 11,8
PEANPUSITHS
VYueOHble ay AUTOpUU 6 1920x1080 25 7,0
ITapkoBKa U TeppUTOpHUs
aIMUHUCTPATUBHOTO 16 1920x1080 25 18,75
3JaHUS
Hpoxozwas Gissec- 5 | 1920<1080 | 25 25,4
LIEHTpa
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KoadduimeHT THTEeHCUBHOCTH IBHXKEHHSI pAaCCUUTBIBAETCS 10 (hopmyiie

- C, 8D
 W-H-B-S-3600-24’

k (3.6)

rae C, — CpeIHeCyTOUHas TIyOrHa apXuBa CUCTEMbI BHICOHAOIIOICHNS, OAlT;

W — mmpuna kaapa u300pakeHus KaMepbl, TUKC;

H — BeIcOTa Kampa n300paKeHUs KaMepPbl, TTUKC;

B — riryOuHa 1Bera, OuT;

S — CKOpPOCTh TPAHCISAIUHU BUACONIOTOKA KaMepoi, Kap/c;

D — cremnenp CkaThs TOTOKA aJITOPUTMOM CXKATHSL.

PesynbraThl pacueroB, MmoiaydeHHbIX Mo (opmyne (3.6), mis ymoOcTBa

npeAcTaBieHbl B Tabuie 3.2.

Tabnuua 3.2 — PacueTHoe 3HaueHuEe KO3 PUIIMeHTa HHTEHCUBHOCTH JIBHYKEHHUSI

PacuetHoe 3HaueHne ko3P punreHTa
Tun 3ammiaemMoro o0beKTa
WHTEHCUBHOCTH JIBI)KCHUS
OducHbie momenieHus 0,040212219
ITomemenus Marvaana, caJioHa, 0,036922291
apUKMaxepPCKO
MHOTOKBapTUPHBIH KHIION TOM 0,165641566
(TeppuTopus)
Teppuropus TpaHCIIOPTHOIO 0,086154091
IPEANPUATHS
[{ex MpOMBIILIEHHOTO TPEANIPUITHUS 0,070351236
Y4eOHbIe ay TUTOPHUH 0,041956545
Teppuropusi aIMHHHCTPATHUBHOTO 0112223283
3JTaHUS
[IpoxoaHasi Ou3Hec-1IeHTpa 0,152025141

Takum oOpa3zom, nansi pacuera apxuBa MpPH NPOSKTUPOBAHUU CHUCTEMBI
BUICOHAOIOICHUS CIIEyeT MIPUMEHSITH CIeayrome Kod(hPpUImneHTsl HHTEHCUBHOCTH
JBKEHUS TIPH 3aIIUCU € alrOpUTMOM cxkatus H.264:

- BHYTPCHHHE OQHCHBIE TOMEIICHUS, TOMEIICHUSI Mara3uHOB, KOPHIOPHI
O(UCHBIX 3/1aHUM, yueOHbIE ayUTOPUH, Kiacchl U T. 1. — 0,04,

- YAMYHBIE TPOCTPAHCTBA BOKPYT >KUJIBIX JIOMOB, MapKoOBOK  T. . — 0,17;

- TEPPUTOPUU U 1I€Xa MPOMBILIUICHHBIX MPEANPUATHN, 3aBOJIOB, TPAHCIIOPTHBIX
MIPOXOIHBIX, JIOTUCTHICCKHUX IIEHTPoB u T. 1. — 0,08;

- TeppUTOpUS M TAPKOBKAa AaJIMUHUCTPATUBHOTO 3/1aHus, OW3HEC-LIEHTPA,
TOPTOBO-Pa3BJIEKATEILHOrO IIeHTpa U T. . — 0,12;

- TPAHCTIIOPTHAsI MPOXOJHAs, MOCT OXPaHbl KPYMHOrO MpPeanpuaTvs, Ou3Hec-
nentpa u T. . — 0,16.
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3 Pacuer apxuBa.
OO6beM apxuBa 3a MECSI] OIpeIesIeTCs KaK

C= g 53600 'L N - K, (3.7)
rae V — pa3mep Hec)kaTtoro kajapa, OaiT;

D — crenens cxxatus Kaapa npu KOJAUPOBAaHUY;

S — ckopocTh 3anucu KaMepsl, Kaap/c;

3600 — KoJIMYEeCTBO CEKYH/I B Uace;

L — Bpems 3anucu 3a 1eHb, 4yac,

N — KOIMUecTBO JHEH XpaHCHHUS,

Kizss — KO3 PUIIMEHT MHTEHCUBHOCTH JIBUKEHUS.

Takum oOpa3om, HCXOASd U3 NOTPEOHOCTH, MOXET OBITh pacCUUTaH

HEOOXOUMBIN pa3Mep apXruBa CUCTEMbI BUCOHAOTIOICHNUS.

3.5.3 Pacuer yrJioB 0030pa kamep BH1€0HADIIOeHUS

Pacuer BbImoNHSAETCA I TPYNI KaMmep € OJMHAKOBBIMHU XapaKTEPUCTUKAMHU
oOBekTHBa Mo popmye

d
o=2-tan -1 (ﬁ), (38)

r7e o — yroj 0030pa 00bEKTUBA;
d — pasmep mMaTpuIbl, MM;
F — dbokycHoe paccrosinue, M.
JlanHBIC TTapaMETPhl, KaK MPaBWIIO, YKa3aHbl B TEXHHUECKUX XapaKTEPUCTHKAX
COOTBETCTBYIOIIMX KaMep BHUICOHAOIIOICHHUS.

3.5.4 Pacuet nponycKHO# cOCOOHOCTH CETH

CyMmMapHasi CKOpocTh MH(GOPMAIIMOHHBIX TIOTOKOB OT Bcex |P-Bumeokamep
ompenensercs no Gopmyie

B =Zi VG, ), (3.9)

i=1 j=1

rae B — cyMMapHas ckopocTh MOTOKOB OT BCEX BHIEOKAMED;
V(i, J) — ckOpoCTb j-ro moTOKa OT I-# Buaeokamepsl (0T 128 kout/c 10 16 MouT/c);
k — o011ee KOJIMYIECTBO «ITOTOKOBY, TIEPEIaBaeMbIX KaMepoi (0ObIYHO J1Ba);
n — obmee komuecTBo |P-Bupeokamep.
CyMMapHbIii TOTOK BceX |P-yCTpOICTB B JIOKaJIbHO-BBIYUCIUTEIBHOU CETU HE
JOJDKEH TPEBBIIATh MaKCUMAaJIbHOM MPOMYCKHONM CHOCOOHOCTH MOpTa CETEBOTO
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KOMMYyTaTopa, K KOTOpOMY OyJeT MOAKIIOYaThCA BUACOPETHCTPATOP HIIH
BHJIEOCEPBED, T. €. B HAOOJIEe 3arpyKEHHOM MECTE.

3.6 HpOCKTl/IpOBaHHH CHUCTEMbI BI/II[eOHaﬁJIIOI[eHI/IH, MOPHAAOK p33p360TKI/I
OCHOBHBIX TECXHUYCCKHX pemeHm‘/i

B o0mem ciyyae MOXXKHO MPUMEHUTH CIEAYIOUIYIO MOCIEA0BATeIbHOCTD MPU

pa3pabOTKe OCHOBHBIX TEXHUYECKHUX PEIICHUIA:

1 Onpenenuts Tun cucremsl: AHD unu IP.

2 Onpenenutb HEOOXOIUMOCTh UCTIOJIB30BaHUS BUJCOAHAIUTUKHI U €€ THIL.

3 Omnpenenutb YUCI0 KaMep, HEOOXOAUMBIX JIJIS 3alUThl 00BEKTA U PEIICHHUS
MOCTaBJICHHBIX 3a]1a4.

4 BpiOpath BuicOperucTparop (BbIOHMpaeTCs MO YUCIY Kamep: YMCIIO Kamep
PaBHO YHUCITy KaHAJIOB BUaeopeructparopa). Kak mpaBuio, y BUACOPETHCTPATOPOB
YHCIIO KaHAJIOB (hMKCcHpoBaHHOE U paBHO: 4, 8 (9), 16, 24, 32, 64, 128, 256.

5 BriOpath KamMepwl IS KaXJIOTO MECTa YCTaHOBKHM B 3aBHCHUMOCTH OT
pelaemMon 3aaauu.

6 BriOpaTs BcmomorareiabHOe 000pyI0BaHuE.

7 BpIOpaTh )KeCTKUE AUCKU AJI XPAHEHUS apXUBa.

8 BriOpaTh O10kM Oecniepe0oHOTO MUTaHUS TI0 PE3yIbTaTaM pacyeTa.

9 BriOpaTh ceTeBble KOMMYTATOPHI, POYTEpHl (€CIM HYKEH BBIXOJ B CETh
Hurepnet uepes 3G-monem), mpremMornepeaTIuKd, MOHUTOPHI U JP.

10 BriOpaTh MECTO YCTAaHOBKH YIIpaBJISIONIEro 000pyI0BaHus. MeCTOM MOXKET
OBITH arnmaparHas KOMHaTa J1M00 MOMEIIEHUE CEPBEPHOM (TEIEKOMMYHHUKAIIMOHHOM ),
ambo  mocT  oxpaHbl. [7laBHOe  yclIOBHME —  HaJM4Me  3allUThl  OT
HECaHKIIMOHUPOBAHHOTO JOCTYyTA.

11 PazpaboTtatb CTPYKTYpPy CHCTEMBI.

12 OmnpenenuTs TOAKIIOYCHHE OOOPYIOBAaHUS MEXKIy COOOM, OOIMMA B
OpraHU3aluHA CUCTCMBI.

3.7 CocTaB NPOEKTHOM JOKYMEHTAIUM HA CUCTEMY BH/I€OHAOTI0IEHUST

[IpoexkTHass MOKyMEHTalWs Ha CHCTEMY BHICOHAOIIOACHUS COCTOUT W3
CJIEYIOIINUX JTOKYMEHTOB U COCTABHBIX YaCTEH:
1 TwurynsHbi muct (coctarsercs: B coorBercTBuu ¢ PJ 28/3.008—2001).
2 TexHu4veckoe 3aJaHue Ha MPOCKTUPOBaHKE (BBIMIOJIHSIETCS B COOTBETCTBHH C
PJ1 28/3.008-2001).
3 IlosicHuTenpHas 3amMUCcKa BKIIOYAET B CEOSI:
a) OOIIMe TOJIOKEHHUS,
0) ommcaHUE M XapaKTEPUCTUKH OOHEKTA;
B) OCHOBHBIE TEXHHUUYECKUE PEILICHUS,
I') MOHTaX 000PYIOBaHMS U AJICKTPOIPOBOJIOB;
1) DJEKTPONMUTAHME U 3a3eMJICHUE 000PY0BaHUS;
€) MPUIIOKEHUS.
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4 Jluct oOmMX JaHHBIX, MPEACTaBJeHHBIM Ha pucyHke 3.13. JlaHHBIA JHCT
COJEPXUT BEIOMOCTh OCHOBHBIX KOMIUIEKTOB pabounx ueprexeid 1, oOuryro
MH(POPMAIIUIO O MPOEKTE 2, BEJOMOCTh CCHUIOYHBIX W MPUJIaraéMbIX JTOKYMEHTOB 3, a
TaKKe MIEPEUCHb YCIOBHBIX TpadUIecKnX 0003HaYCHNN 4 1 OCHOBHYIO HAJIITUCH 5.

Pucynok 3.13 — [Ipumep nucra oOuux JaHHbBIX

5 CxeMma siektpuueckasi CTpykTypHas. Cxema 3JeKTpHYecKas CTPYKTypHas
MOKET OBITh 0O(hOPMIICHA B CIIEAYIOUINX OCHOBHBIX BapHUaHTAX:

a) mo 'OCTy (21) (pucynox 3.14);

0) ¢ ycioBHBIMU 0003HaYeHUsIMU (pUcyHOK 3.15);

B) C M300paXCHUSIMHU yCTPOUCTB (prcyHOK 3.16);

T) C 3cKM3aMH yCTporcTB (prcyHok 3.17).
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Pucynox 3.14 — [Ipumep cTpyKTypHOM CXEMbI, BHITIOJIHEHHON COTJIacHO
TpeOOBAHUSIM K CXeMaM 3JIeKTpuyeckum 1
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Pucynok 3.15 — I[IpumMep cTpyKTypHOI CXEMBI, BBIITOJHEHHOM
10 YCJIOBHO-TpauYECKUM 0003HAUECHHSIM

% % % 4
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Pucynok 3.16 — [Ipumep cTpyKTypHOM CXEMBbI, BHIIOJHEHHON
C U300paKEHUSMH YCTPOUCTB
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Pucynok 3.17 — [Ipumep cTpyKTypHOM CXEMBbI, BHIIOJHEHHOMN C 3CKHU3aMH YCTPOUCTB

[

)

"
|
|

6 Cxema pacrnoyioxeHus 000pyI0BaHUS U MIPOKIIAJIKU KaOCIbHBIX TPACC.

7 Tabnuia (cxema) yrioB 0030pa BUI€OKaMep.

8 Tabnwuma nHTep(HEHCHBIX MIIeH(OB (OMIMOHAIBHO).

9 Cnemudukarus o00pyI0BaHUS U3ICTUN U MAaTCPUAIIOB.

Takum 00pa3oMm, B MNPOEKTaX CUCTEM BUJECOHAOIONECHHUS HaubOoJee YacTo
BCTPEUAETCSI UMEHHO TaKOW COCTaB MPOEKTHON JOKYMEHTAIIUH.

3.8 Pa3zpa6oTka nmiiaHa ycTaHOBKH 000PY/10BaHUS U MPOKJIAIKH
Ka0eJIbHBIX Tpacc

OCHOBHOUM JOKyMEHT MPOEKTA CUCTEM BUJICOHAOIOCHUS] — TUIAaH YCTaHOBKHU
o0opyIOoBaHUsI U TPOKIAIKU KabenbHBIX Tpacc. Jlyis ero paspaboTku TpedOyercs
BBITIOJIHUTD CJICAYIOIINE MIATH.

Hanpumep, nmeercst HeKuil 1iaH MOMEIISHHUs, TIPE/ICTaBICHHbIN Ha prcyHKe 3.18,
¥ TIOCTaBJICHA 33j[a4a YCTAaHOBUTH BUICOHAOIIO/ICHE B KAOMHETAX.

Pucynox 3.18 — Vcxonnplii TU1aH MOMETIEHUS
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ITopsinok BeINOIHEHUS PAOOTHI:
1 VYcraHoBUTH KaMephbl B MECTaxX, YKa3aHHBIX Ha pucyHke 3.19.

K K K

[ K

Pucynoxk 3.19 — Illar 1: ycranoBka kamep B TpeOyeMbIX MeCTax

2 HampaBuTh kamepsl Ha 00beKT HaOmoneHus (prcyHok 3.20).

gL {J

Pucynox 3.20 — Illar 2: mHanpaBienre kamep Ha MeCcTa HAOIIOACHHS



3 VYcraHaBUTH BUIEOPETUCTPATOP, KaK MTOKa3aHO Ha pUcyHKe 3.21.

&

.O“

i

Pucynoxk 3.21 — Illar 3: pa3mernieHne BUACOPETHCTPATOPA

4 BpicTaBUTH 0003HAYEHUS HIIEMEHTOB CHCTEMBI 110 PUCYHKY 3.22.

&/

BK1

NVR

BK4

"

1
BK2

BK3

Pucynox 3.22 — Illar 4: pa3menienne moanuceit 1 0003HaueHUN
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5 BeimonHuTh pa3BoAKy KaOenbHBIX Tpacc. OOpaszer; mnpeacTaBieH Ha
pucyske 3.23.

I y
BKT| BK2| gy

NVR

BK4 .

"

Pucynoxk 3.23 — Illar 5: pa3Bojka KaOeIbHBIX Tpacc

6 OO0o3HaveHus KaOeIbHBIX JUHUN 0TOOPa3uTh Ha pUcyHKe (pucyHok 3.24).

I Y
BK1 | BK2| gk3

NVR

BK4 .

= .

Pucynok 3.24 — Illar 6: HaneceHre 0003HaYEHUI KaOEIbHBIX Tpacc
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7 YcranoButb YI'O 0OmyCKOB M IIOIb€MOB KaleJiel 1 MEXITaXKHBIX MEPEX0/10B

(pu HEOOXOAMMOCTH) 1O PUCYHKY 3.25.

| g/
VR BK

k> BK4

BK2

Q

BK3

Pucynoxk 3.25 — Illar 7: ycraHOBKa OITyCKOB U TTOTbEMOB

8 JloOaBuUTh Ha OCHOBHOM YepTexk 1 paMKy ¢ OCHOBHOM HAIMUCKIO 2 (prCyHOK 3.26).

2

Pucynok 3.26 — Illar 8: nob6aBneHre paMKu 1 OCHOBHOM HaJITMCH
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9 Jlo6aButh npumedanus. [Ipumep nprumedanuii mokasaH Ha pucyHke 3.27.

lMpumeyaHus

1 [flpoknadry kadedvHsix mpacc ocywecmbume 30 nodBecrsim nomoAakom
npu nomowy dudeseld Ex40 u kadensHsIx CMAKEK,

2. OdopydoBanue yemaHoBums w  nodkawdums 8  coomBemcmBuu ¢
dokymeHmauued Ha olopydobaxue.

3. MNumawuve  IP-kgmep ocywecmBume om  OBudeopezucmpamopa  no
mexHoAozuu Pof

4. Mukpogon MK-1 ycmawobume Ha Beicome cmona no coznacolanun ¢
3aKAIYUKOM.

5 Cmpoumessras wacme nokasana ycaobho

Pucynok 3.27 — [Ipumep npumedanuii

10 Tlomydaem roToBbIi TUTAH C OCHOBHBIM YEPTEKOM 1, OCHOBHOUM HAMMHCHIO 2
u npumevanusimu 3. [Ipumep npeacrasieH Ha pucynke 3.28.

Pucynok 3.28 — [1nan pa3menieHust 000pyJ0BaHUS U MPOKJIAIKH KaOEJIbHbBIX TPACcC

B nmanHOM ciywae paccMOTpeH OOIIHM MOPSIOK COCTABIICHUSI CXEMBI
pacrnoioKeHus: 000pyIOBaHUS M TPOKIAIKU KaOelIbHBIX Tpacc. B cimydasx, korga
MIPUMEHSIETCS CHEUHUAITU3UPOBAHHOE CpPEICTBO aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHMS CUCTEM BHUaeoHa0moaeHus (kK mpumepy, NanoCAD OIIC), mopsiaok
pabOThI ¢ HUM ONPEACIACTCS 3aJI0KCHHBIMH ITPOU3BOANUTENIEM alropuT™Mami [32].
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IMPUJIOKEHUE A
(o6s3amenvroe)

d)opMa 3alaHMs Ha KYPCOBO€ IPOCKTUPOBAHUE

_Yupexnenue o0pa3oBaHusl
BEJIOPYCCKUU T'OCYJAPCTBEHHBI YHUBEPCUTET
NHOOPMATHUKU U PAIMOSJIEKTPOHUKHA
®dakynbTeT KOMIBIOTEPHOTO NPOEKTUPOBAHUS
Kadenpa npoextupoBanuss ”HGOPMAIIMOHHO-KOMITBIOTEPHBIX CUCTEM

YTBEPXJIAKO
3aenyrommii kaheapoi [TMKC

« » 20 1.

3AJAHUE
110 KYPCOBOMY IPOEKTY
['pynna
Crynenry

(paMunus, uMms, OTIECTBO)

1 Tema npoekra:

2 Cpok c1auM CTy/IeHTOM 3aKOHYE€HHOI0 MPOEeKTA: r.

3 UcxoaHble JaHHbIE K MTPOEKTY:

3.1 YepTerkn  apXUTEKTYPHO-CTPOUTENBHBIC: TUIAHBI C  OKCIUITMKALUSIMHU
MMOMEIICHHUH.

3.2 Pexum paboThl 00bEKTA:

3.3 Bux nedarensHOCTH, OcyHleCTBJ'ISIeMOI/I B 3JaHUU:

3.4 Buj cTpouTenbCTBa:

3.5 Cpoku mpOeKTUPOBAHUS:

a) Hayajo — ;
0) OKOHYaHUE —

3.6 I1pu BeIMOMTHEHNHT pyKOBOI[CTBOBaTBCH nercreyronmmMu THITA:

3.7 Knumatndeckue ycnoBust HopmaibHblie B cooTBeTcTBHH ¢ ['OCT 15-150- 69
3anbIICHHOCTh, BUOpAIIHSI, arPECCUBHBIE CPEJIbI U 3HAUUTEIBHBIC DJIEKTPOMArHUTHBIC
nomexu (IIPUCYTCTBYIOT/OTCYTCTBYIOT).

3.8 Pe3epBupoBaHue CUCTEMBI IO TUTAHUIO:

3.9 MecTo BbIJauM CUTHAJIOB CHCTEMBI:

a) CUTHAJIbI BBIJIATh B TIOMEIIICHHE ;
0) MyOIUPYIOIINE CUTHAIIBI O CPAOOTKE CUCTEMBI ITepeiaTh

3.10 [dpyrue tpeOoBaHUS 1 HOPMATUBHBIC UCTOYHHKHU:

a) [Tonoxenue o kypcoBoM rnpoektupoBanuu B bI'YUP;
6) CTII 01-2017. Cranmapt npeanpusatus. JAUmioMHbIe TPOEKTHI (padOThI).
OGmue TpedboBaHusI.
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4 ConepxxaHue pac4eTHO-MOSICHUTEIbHOM 3aNIUCKH (TIEPEUCHb MOIJICKAIIUX
pa3paboTKe BOIIPOCOB):

Tutyneneii muct. Pedepar. 3amanme. Copeprkanue. I[lepedeHb yCIOBHBIX
0003HaYEHUN, CHMBOJIOB U TEPMHUHOB.

Brenenue.

4.1 Pa3paboTKa TEXHHYECKOTO 3aJJaHusl Ha IPOECKTHUPOBAHHUE.

4.2 O0630p MACUCTBYIONIEH HOPMATUBHO-TEXHUYECKOW JOKYMCHTAllUH, B
COOTBETCTBHUH C KOTOPO pa3pabOTaH MPOEKT.

4.3 OCHOBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH 3aIlIMIIaeMOro 00BbEKTa.

4.4 O60ocHOBaHME MPUHATHIX TEXHUUYECKUX PEIICHHI.

4.5 BpiO0Op ¥ oOmNHMCaHHE TEXHUYECKUX CPEACTB (CEpTUPUIMPOBAHHBIX B
Pecniyonuke benapych).

4.6 Ilpuniun GyHKIIMOHUPOBAHUS CUCTEMBI.

4.7 PacueTbl, HEOOXOAMMBIC JJisi TPOCKTUPOBAHHUS CHUCTEMBI (pacyeT
aKKyMYJIATOpPHOI OaTapen COrjacHO pacueTy 3BYKOBOTO JABJICHUS U T. II.).

4.8 YkazaHus 110 MOHTaXy M HaJlIaJKe.

4.9 PazpaboTka Mep o 0XpaHe TPyJa U TEXHUKE O€30TaCHOCTH ITPH MOHTAXE H
AKCILTyaTaIl|H.

3axmoueHue.  CHMCOK — HMCIIONB30BAHHBIX ~ MCTOYHMKOB.  [IpuioxkeHus
(TexHUYECKOE 3a/laHKie Ha MPOEKTUPOBAHUE,; crienuuKalys 000py10BaHUS, U3ACIUN
¥ MaTepHaJIOB; BEIOMOCTh KypCOBOTO ITPOCKTA).

5 [lepeyenns rpadguyeckoro Marepuasa (C TOYHbIM YKa3aHUEM 00S3aTEIbHBIX
yepTexen):

5.1 Cxema anekTpudeckas obmas (2 nucta dopmara Al).

5.2 Cxema snextpudeckas cTpykrypHas (1 muct ¢popmara A2).

5.3 Cxema anekTpudeckas noakaoueHui (1 auct opmara A2).

6 KoHcy/IbTaHTBI 110 MPOEKTY:

KAJIEHJIAPHBIH IVIAH
H Cpok
AMMEHOBAHUE ATAIOB JTUIJIOMHOTO
BBITIOJTHEHUS [Ipumeuanue
MPOEKTa
HTAIOB MPOEKTA
1-st onporieHToBKa (MyHKTHI 4.1-4.4, 5.1) = . .20 30 %
2-51 OnIpOIIeHTOBKA (MyHKTHI 4.5-4.7, 5.2) = . .20 60 %
3-s1 onporieHToBKa (mynkTel 4.8-4.9,53) | _ — . .20 80 %
Cnada KypcoBOro mpoekTa Ha IMPOBEPKY _— . .20 100 %
3ammTa KypcoBOTO MPOEKTa _ 20 CornacHo
— — rpaduky
JlaTa BbIIauM 3a1aHUS € » 20 r.
PykoBoaurens
(moamuce) (MHULHATE! U haMUITHS)
3ajaHue IPUHSI K UCTIOJIHEHUIO «_ » 20 1.

(moamuck cTyaeHTa)
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NNPUJIOKXEHME b
(cnpasounoe)

PasMep YCJIO0BHBIX rpaqmqecmlx JIEMECHTOB CUCTEM OXPaHbI

Tabmuma b.1 — Pa3mep ycioBHBIX rpadiuecKuX JIEMEHTOB

HanmenoBanue O06o3HaucHHe

M3BemaTtenu moskapHble ¥ OXpaHHBIE BCEX
THUTIOB, YCTPONCTBO OKOHEUHOE IuTe(]a, Ig)
MOJIEM, YCUITUTEIb, IPUEMHHUK
TEJIeMETPUIECKON HHPOpMAIUH,
KOHTpOJLIEep, 0JI0K 00pabOTKU CUTHAJIA U T. .

]

[TpuGopbl MPUEMHO-KOHTPOJILHBIE BCEX
TUIOB, 00BEKTOBOE OKOHEYHOE YCTPOICTBO,
MIPUEMHUK, TIepeAaTINK, IPUEMOIIepeIaTuuK,
0JIOK MUTaHUS, PE3EPBHBIN UCTOYHUK
MATAHUS, PETPAHCIIATOP, PACIIHPUTEITD
nuieQos, CrennaIu3upOBaHHBIN
MarHuToQoH

c,9

| ‘

OnoBemaresb OXpaHHBIN CBETOBOM,

OCBEILICHUS, IPUBOJ

N
)
W3BENIATENb TPEBOKHBIN PYYHOU, TPUBO/I,
MUKpOQoH ayauoaomodoHa, 000pyaoBaHUE
- -

[lepcoHanbHBIN KOMIIBIOTED, CEPBEP I 1 "y

AHTEHHA U3BENIATels WU IPUEMHO-
KOHTPOJILHOTO TIpuOopa Jist
pagruoKaHAIBHBIX CUCTEM

<
_<
|
~

A
Tenexkamepa m“ ™) O q
2

Y
A




IIpooonxcenue mabnuywvr b.1

Haumenosanue O0o3HaueHue
— 5 -
1
BuaeomonuTop ™~
|
— 7 fr—
3
Buneoycunurens ’

KoakcuanbHbIi Ka6eﬂb, KaOeJIb TUIIA «BHUTas
mapa», BOJIOKOHHO-ONTHYECKHUI KaOelh

MarpuuHbIi BUAEOKOMMYTATOP,
KOHTpOJUIep, UHTEPPEHCHBIN MOy IIb

Omnosemarens 1
_r
=
]
i |
YCTpE)I/ICTBO YVIUIOTHEHUS  Telae(OHHBIX U
JIMHUN
_—1° 5 —
|
J, -
["azopa3psaHuk !
— 5 —
8
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IIpooonxcenue mabnuywvr b.1

HaumenoBaunue

O0o3HauyeHue

[IpunTEp, BUICOTPUHTED

[}
1
[}
| |

}

YcerpoiicTBO OJIOKUPOBKH ABEPEH, CTEH,
NEePEKPBITUIA, 3a00POB MPOBOJIOM U CTEKJIA
Ha pa3ouTHe PoJIbroi

JIOBOOYMK JBEPU MEXAaHUYECKHUI

£h

!
- !
VYerpoiicTBa BBOAA UICHTUPUKAIIMOHHBIX " ~
IIPpU3HAKOB | F
S
3
— -
]
TeneBu3noHHas kKaMepa BUI€0,10MO(oHa ok F
S
—: 5 B—
3aMOK 3JIEKTPOMArHUTHBIN, 3alIeIKa !
DJIEKTPOMEXaHUYECKas !
=Y
B 8 ——
Y /= I
AOGoHEHTCKHUI OJI0K © I o
\ ) Y
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IIpooonxcenue mabnuywvr b.1

HaumenoBaunue

O0o3HaueHue

[Tapkunrosas cucrema

1 g A\
Ip)
!

HOII’[)CMHEUI AOpPOKHAaA CCKIMA

s
10 1

\V////g

Knonka BeIxoga

S
e
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—
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NNPUJIO’KEHUE B
(pexomenoyemoe)

CocraB padouero npoekTa cucTeM 0€30MacHOCTH

Tabsuua B.1 — Pekomenayemblid cocTaB IPOEKTa
o = = =
S | g 5 | 5| E|§ |o¢
= = ) = 5 15) =g
5y T = = < = = 0 <
= o) = < o ~ m = >
- g = o = I~ < @ x=
o o < ] 5 o Q. <
S = 2 ? = E -
= = = § e = = = S| B w
28 1 % E| &g 5| o | 8 §=E
HaumeHoBanue 2 2 v gl E g 2 = 5 =B 55
<
yepTeKa/IOKyMEHTa 2 g T 2 S I = = 2.5 2 =
= qu) ol = EB S ol ¢ g
= S5 £ | 5§l ¢ &1 57 8¢
g = =2 ® O & o) Z >~
> o) S < = <
H 2, % s O < s =
Q < o et = = = (DD
e 2 = ) = 3} O =
g ) & 5 3 3) = g
= = = @)
S ©C | F|Jd|OC 2
1 2 3 4 5 6 7 8 9
OCHOBHOM KOMIUIEKT JOKYMEHTAIIUU
TUTYyIBHBIN JUCT X X X X X X X X
Conepxanue X X X X X X X X
[TosicautenpHas 3amucKka X X X X X X X X
OO6mue naHHbIE 0 0 0 0 0 0 0 0
BrikonupoBka u3 reHepanbHOro
% 0 0 0 0 X 0 0 0
TJTaHA, CUTYAIIMOHHBIN TIaH
I1nanel pa3BoIOK
TpyOOIpOBOIOB, Kabene,
MIPOBOJIOB U PACCTAaHOBKHU X X X X X X X X
000pyI0BaHUS B 3aIUIIIAEMbBIX
MOMEIIEHUSIX
[TnanHbl 3aMIMIIAEMBIX 3JaHUH,
COOPYKEHHMM U IOMELIEHUM C
X X 0 0 0 0 0 0
HAaHECCHHEM HapYXHBIX TPacc
TpyOOIIPOBOJIOB
[Tmanbl pa3BoAOK
TpyOOIPOBOIOB, Kabeme,
MIPOBOJIOB 1 PACCTAHOBKH X X X X X X X X
000pyI0BaHUs B TOMEIIEHUSIX
Y3JI0B YIIPABICHHS
I1nanel pa3BoOK
TpyOOIpOBOIOB, Kabene,
MIPOBOJIOB U PACCTAaHOBKHU
X X X 0 0 X 0 X
000py10BaHUsI B HACOCHBIX
CTaHIMSIX U B TTOMEIICHUIX
MOKapHBIX MOCTOB
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IIpooonxcenue mabauywvl B.1

1 2 3 4 5
Cxema sneKkTpruecKast
CTPYKTYpHasi * x x *
Cxema sneKkTpruecKast
dyHKIMOHATIBHAS * x x *
Cxema 3neKTpruecKast
COeTUHEHUN X X X X
Cxema 3neKTpuueckast
OIKJIIOUEHUN X X X X
Cxema snekTpuueckas oomas X X X X
Cxema pacrnoioKeHus,
OJIOKMPOBKH OT/AEITBHBIX 0 0 0 X
KOHCTPYKIHUH, YCTAHOBOK
30HbI OOHAPYKEHUS
W3BEIIaTelIel/ceKTop 0030pa
TeJIeKaMep/30HbI 03By YHUBAHHS © © © x
OomoBellaTee
[Tnan sBakyaruu (rpaduyueckas
U TEKCTOBAsI YacTh) - - - -
IInan 3a3emiienus 0 0 0 0
KaGenbHbli xxypHa X X X X
Benomocts 3anonHenus Tpyo
Kabenem © © © ©
AKCOHOMETPUYECKUE CXEMBI
TPYOHBIX pa3BOJIOK X X ° 0
IIprHIMNIManBHAS
AIIEKTpUYECKas cxema X X X X
yOpaBlIeHUs] U KOHTPOJIS
Yeprexu oOLUIMX BUIOB
HETHUITOBBIX KOHCTPYKIIHIA U 0 0 0 0
000pyaoBaHUs

[Tpunaraemble JOKYMEHTbI

TexHuueckoe 3ajjaHue Ha X X X X
IPOCKTHPOBAHUE
Criermuduxanus o0opy10BaHus, X X X X
W3AEJIUI U MaTepUAJIOB
3agaHue Ha 3aKyTIKY 0 0 0 0
000pyI0BaHUS
TaGnu1bl MporpaMMHUpPOBAHUS 0 0 0 0
puOOpPOB yIpaBICHHUS
JluctuHrHn pe3ynpratoB X X 0 0
pacyeToB
BenomMocTs T0KyMEHTOB X X X X
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NPUWIOXKXEHUE I
(o6s3amenvroe)
IIpoekTHpoOBaHHE CHCTEM OXPAHHBIX CHCTEM 0€30MACHOCTH

TexHuveckoe 3alaHUe HA IPOEKTHPOBAHUE CUCTEM OXPAHHBIX CHCTEM
0€30MacHOCTH

1 OOuue cBeneHus
1.1 3aka3uuk npoekTa:
OcHoBaHus U1l MPOEKTUPOBAHUS:
Bun crpourtenscria:
['eHepanbHasi MPOEKTHASI OpTaHU3ALIMS:
CpOK IPOEKTUPOBAHMUSL:
- Havano: . .20 ;
- OKOHuaHue: . .20_ .
Crannu npoeKTUPOBAHUA:
1.2 Ilpu TPOEKTUPOBAHMM TMPOEKTHO-CMETHOM JOKYMEHTAIlMH CJEeAyeT
pykoBoacTBoBaThcsl AedcTByromuMu THIIA B o0mactu CTpOUTENbCTBA, a TAKXKE
BEJIOMCTBEHHBIMU u UHBIMU JIOKyMEHTaMH, MPEACTABIIEMbIMU
3aKa34YHUKOM:
1.3 Oco0bie yca0BHsI CTPOUTENBCTBA:
1.4 IIpoune cBeeHuA:
2 Mcxoansle JaHHBIE ISl IPOEKTUPOBAHUS
2.1 TIpoekTrpoBaHKE CUCTEMBI OXPaHbI OCYILIECTBIIATh
[0 YepTeXaMm, IpUIaraeéMbIM K 3aJaHUI0 HA KypCOBOE TPOEKTUPOBAHHUE.
2.2 ITpu npoeKTUPOBaHUU PYKOBOJICTBOBATHCS:
2.3 IcXOoHBIMM JaHHBIMHU JUIsI IPOEKTUPOBAHUS SIBJISIIOTCS XapaKTEPUCTHUKU
3aIIMIIAEMBIX TOMELICHUH U [T0KapOONacHbIX MAaTEPUATIOB, IPUJIAraeMble K JAHHOMY
3a/IaHHI0 HAa MPOEKTUPOBAHUE.
2.4 B 3ammiaeMbIX TOMEIICHHUSIX OCYIIECTBIISCTCS:
2.5 JlonmonauTENHHBIC TAHHBIE:
3 Texuuyeckue TpeOOBaHUS K MPOCKTHPYEMON CUCTEME
3.1 JIst cucteM OXpaHHOW CUTHAJIM3AIUHN U PYyYHON TPEBOKHOM CUTHATM3AIINY.
3.1.1 MecTo BBIJa4YH CUTHAJIOB CUCTEMBI:
a) CUTHAJIbI BBIIATh B IOMEIICHUE B COOTBETCTBHH C SKCIUIMKAIUEH,
obecnieyeHHOE KPYTJIOCYTOYHBIM MPEObIBAHUEM JEKYPHOTO IEPCOHAIA;
0) myOnmupyroIIMe CUrHAIBI BEIZIATh HA MYJIbT IICHTPATM30BAHHOTO HAOIIO-
nenust otaena JJO MB/] Pecny6nuku benapyce.
3.1.2 JlonomHUTEIBHBIC JaHHBIC:
3.2 JIns cucteM KOHTPOJIS U YIIPABICHUS JJOCTYIIOM
3.2.1 MecTo BbIJ1auyyl CUTHAJIOB CUCTEMBI:
a) 0e3 BbIIa4l CUTHAJIOB (ABTOHOMHO), YCTPOMCTBO yIpaBieHus (KOHTPOJLIEP
KOMIIBIOTEP) PACTIONIOXKHUTh X
0) Ha TJIaBHOE YCTPOWCTBO YMpaBieHUs (KOHTPOJUIEP, KOMIIBIOTED),

PACIIOJIOKECHHBIN
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3.2.2 JlononHUTEIbHBIE JAHHBIEC:

(ycnoBHs IPOKIIAIKA KabemeH, KOJIUIecTBO a00HEHTOB JOMO(OHA H T. II.)

3.3 JInsd TENEeBU3HOHHBIX CHUCTEM BHJICOHAONIOACHHS (CUCTEM OXpPaHHBIX
TEJIEBU3UOHHBIX )

3.3.1 Tun cuctemsi.

(uBeTHas, yepHO-0€emasi, CMEIIaHHas)

3.3.2 Mecra pa3MenieHus MOCTOB BUACOHAOTIOICHUS:

Howmep Mecro Homepa Tun ycrpoicTs Tun yctpoicts
1oCTa pa3MelICHUs KOHTPOJIMPYEMBIX 30H 0TOOpaykeHUsI YIIPaBJICHUS
nocra(ocu, (momerneHu, (BUIEOMOHUTO- pexKUMOM
OTMETKH, HOMEPa TEepPUTOPHUIL), pOB, 0TOOpaKEHUS
yepTexen) BBIBOJMMBIX Ha ITOCT KOMIIBIOTEPOB)
Ilpumeuanue

1 PaznuyaroT ciefyromuye TUIBl MOHUTOPOB: OOLIEro Ha3HA4YEeHMs] — ONEpaTop HE HMEET
AOCTYIIa K YIIPABJICHUIO; OIICPATUBHBIC — OIIEPATOP UMECT NOCTYII K YIIPABJICHHUIO, CCPBUCHBIC — IS
KOHTPOJIA U ITPOCMOTPA BUACO3AIIUCHU U APYTUX CIICHUAIBHBIX ueﬂeﬁ.

2 Paznuuaror CJICAYOIUC THIIBI YCTpOﬁCTB yHnpaBJICHUA PEKUMOM OTO6pa)KeHI/I$IZ
IIOCJIEIOBATEIbHBIE  KOMMYTATOpbl; MAaTPU4YHbIE KOMMYTATOPBI, KBagpaTopbl, YCTpPOMCTBA
MYJIBbTHUIKPAHHOI'O OTO6pa)KeHI/I$I; BUJACOMCHCIKCPHI.

3.3.3 KonnuecTBO pabovynx MECT OMepaTopoB Ui OOCITY>KUBAHHS MOCTYTAIOIIUX
BUICOCUTHAJIOB Ha TIOCTAaX

3.3.4 BuieOHaKONUTENN YCTAHOBUTD

(KOJ’II/I‘-{GCTBO U TUIl YCTPOUCTBA, MECTO yCTaHOBKI/I)

3.3.5 O0GHapykuTeIh ABUKCHUS YCTAHOBUTH C
(7a, Her) (M (ppOBOU MM AaHAJIOTOBOM)
00paboTKOi CUTHAJIOB, MOCTYHAIOIINUX u3 KOHTPOJIUPYEMBIX 30H

3.3.6 YmpaBnenue pexUMOM OTOOPKEHHSI OCYIIECTBUTH C  TOMOIIBIO

(Tar ycTpoiicTBa : MOCHIe[0BaTeNbHBI KOMMYTATOP, KBaPaTop, MyJIbTHILUIEKCOP, MAaTPUIHBIH KOMMYTATOp, BUIEOMEHEIKEP)

3.3.7 B kauecTBe yCTpOICTBA AUCTAHIIMOHHOTO yMpaBICHUS TeleKaMepaMu U

rnapaMmeTpamu oObEKTHUBA HCII0JIb30BaTh
iz[a, HeTi (TI/IH YCTpoucCTBa: JJIA yrpaBJICHUsL TIOJIOXKCHUEM

TeJIeKaMep B TOPH30HTAIBHON MM BEPTUKAJIBHON IIOCKOCTH, TTapaMeTpaMu o0bekTHBa (yroa 0630pa, quadparma u T. 1.)

3.3.8 Ob6ecneunTh pe3epBUPOBAHNE CUCTEMBI IO MUTAHUIO B TCUCHUE q,
3.3.9 JlononHUTEIbHBIC JaHHBIC

(HE0OXOAUMOCTh CKPBITOM MPOKIAAKU Kabenei, moTpeOHOCTh B

YCTPOMCTBAX PErHCTpallMU MIOTEPU BUAECOCHUTHANA U T. II.)

4 JlaHHBIE 1711 COCTABJICHUSI CMETHOW IOKYMEHTAIUU

4.1 JlaHHple JUIS COCTABJCHUS CMETHOM JIOKYMEHTAllMd TIPUBEICHBI B
NPUIOKEHUH (IPUBEACHBI Jajiee).

5 IlepedeHb MOKyMEHTAIMU, MPEACTABIIEMON OpraHu3alre-pazpadoTunkomM
OpraHU3alMN-3aKA3YUKY
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5.1 Opranusanus-pa3pad0TUMK NPEACTABISAET OPraHU3alMU-3aKa3uuKYy:
a) KOMIUIEKT NPOEKTHOM JoKyMeHTaluu B cootBercTBur ¢ CHB1.03.02;
0) 3ajaHus, BbIIaBacMble OpraHU3alMeH-pa3padOTIYMKOM OpTraHU3aIIH-
3aKa34uKy (IPUBEIECHBI JAJIEE).
5.2 3aka3yuK TapaHTUPYET BHITIOJHEHHWE PAOOT MO 3aJaHUSM, BBIIaBACMBIM
OpraHu3alKen-pa3padOTYNKOM OPraHU3ALNHN-3aKA3UHKY.

[Tposepuur:

Bemonswn:

IlepeyeHnnb yepTe:keil, HeOOXOAUMBIX JJISl IPOEKTHPOBAHUS CHCTEMBbI

1T'eHmyiaH WM BBIKONMPOBKAa M3 TEHIUIAaHA C YKa3aHWEM IIOMEILECHUM,
MO/JIEXKAIINX 000PYIOBAHUIO CPENCTBAMH OXPaHbl, TOMEIIEHUH, B KOTOPHIE JOJIKHBI
BBIJIaBaThCS CUTHAJBI TPEBOTU

(HOMEpa YEepTEIKEN)

2 YUepTexxu apXHUTEKTYPHO-CTPOMTEIIbHBIC: IIIaHBI, pa3pe3bl C YKa3aHHEM
pa3MepoB IEMEHTOB KOHCTPYKITUH (TUIUT, OaJIOK, KOJIOHH)

(HOMEpa YEPTEIKEH)

3 UepTeku BEHTUIISIIIUU U OTOIUJICHHSI C YKa3aHUEM pa3MepoB BEHTKOPOOOB 1 UX
OTMETKAMU

(HOMeEpa uepTexen)

4I‘IepTe)KI/I QJICKTPOOCBCIICHUA C YKA3aHHCM PACIIOJOKCHHA SJICKTPHUUCCKHUX

IIIXUTOB U HAJINYUA CBO6OI[HBIX I'PYIIII HA ITUTC AC)KYPHOI'O OCBCIIICHUA .
(HOMepa yepTexeit)

5 Ueprexku ¢ HaHECEHHWEM OPHEHTHPOBOYHBIX TpACC MPOKIAJKH Kadeneu

(HOMEpa uepTexen)

6 KoHcTpykTuBHBIE uepTekH (DaJbIINOIOB W TMOJABECHBIX TOTOJIKOB C
yKa3aHUEM Pa3MEpPOB JIEMEHTOB

(HOMEpa YEepTEKEN)

7 UepTexu MOMEIIEHUS TIOCTa OXpaHbl (BUICOHAOIIOCHUS) IJIs pa3MelleHUs
YCTPOMCTB U TEXHUYECKUX CPEACTB OXpaHbl (IU1aH, pa3pes) :
8 Ueprexu OJIOKUPYEMBIX DJIIEMEHTOB 3/JaHUi (OKOH, BUTPHH, JIBEpEH, PEUIETOK,
JIFOKOB)

(HOMepa YepTEKEN)

9 YUepTtexu reHepaibHOrO TUIaHa IUIOMAAKU (TOPU3OHTANIbHAS U BepTUKATIbHAs
MJIAHUPOBKA) C HAHECEHWEM MH)KEHEPHBIX CEeTEH

(HOMEpa YepTexKEN)

10 Yeprexxu pa3BepTKHM TMOJOTHA OTpakaeHUs ((PpparMeHTbl YYacTKOB C
OJIHOTUITHBIM OTPAXKICHUEM )

(HOMepa uepTexen)

11 Yeprexu BOPOT U KATUTOK, BXOJIAIIUX B JINHUIO OTPAKICHUS
12 TTpouune yepTexu.
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XapakTepuCTHKA 321U IAEMbIX MOMeLIeHUil 1)1 NPOeKTUPOBAHUS
CUCTEM 00bEKTOBOI OXPAHHOI CUTHAJIN3AIUU

XapakTepucTUKa 3alldIIaeMbIX TOMEUICHUH A MPOEKTUPOBAHMUSI CHCTEM
00BEKTOBOW OXpaHHOW CUTHAJIU3AIMH NpuBeeHa B Tabmuie I'.1.

Tabmuma .1 — XapakTepucTuka 3allMIIAeMbIX MOMEIICHUN JI1 TPOCKTHPOBAHUS
CHUCTEM O0BEKTOBOM OXpaHHON CUTHAIU3AINU

DJIEMEHTHI ITIOMEIICHHUM,
X OJIOKHUpYyEMBbIE CpelICTBAMU
KTEPUCTHK: WIIIAEMOTO ITOMEIIICHHUS
apaKTEpUCTUKA 3aIMIIAEMOT0 ITOMEILE CHrHAIM3AIHI
HaumeHnoBanue OxHa (popToukn)
MTOMEIICHUH ~ = = ~
’ 25| 25 = <
HoAIeKaINX m < S| A a s
cE|2f | BT g
000py1I0BaHUIO 53| E —| & = g 2 o %
o, 3
CpeCcTBaMu S % SE| 2 5 Tol8s| & y
CUTHAJIM3AINH, 2 Z | =4 25 A S E 2 2 =
EE| Zo 5% B2 E E S . s )
ocH, OTMETKH, | 8 § | & =l 8F| 88 82| € « 2 3 =
o ) = & Q )
HoMepaueprexeii | 25 | &S| £ 2| € x| 2 | = 2 = 2 = g
=S| 2D 2ES 25 95| e=E| = 3 3 0
S K Sl o El oxm »m 3| =3 ) o) = =
X o5l X Bl ¥ 9 o F T & o 5 o T
© 521 ©v glwv o 5| = 0 = 5 S|
39| 80 35 & €| 58 o = = 5
2|28 8| 85 EcE 5 O ] S
T & | SETo|l Tl mE] O o = T
IIpooonxcenue mabauyor 1.1
DneMeHTHl MOMEIlleHUH, OJIOKUpYEeMbIe CpelCcTBaMU
CUTHAJIM3ALIUU
. Hexanwuran. creHst
JlBepu (JI1rOKN) Ceiid
Haumenosanue (moToJIKM)
MMOMEIICHHUH,
MOJIEKAIUX Tursl u3Bearenen
000py1I0BaHUIO § u [1KTIO,
cpencTBamMu = ,F? PEKOMEHTyeMbIE
CUTHAJIM3aLluy, T 2 OXpaHoM
U —
ocH, OTMETKH, = o o 2
. o /@ /A 8
HOMEpa YepPTekKeH g 5 = 5 = =
< 0] = 0] = =
= 5 () 5 =4 a,
% = O = o L
o} = = = ) g
O S S S S S
S = = = & =
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Ilepeuyensn 3a1aHuil, BbIIaBaeMbIX OPraHu3aNuein-pazpadoTYMKOM OPraHu3alum-
3aKa34YUKY

1 3amaHrie Ha YCTAaHOBKY OJIEKTPUYECKMX IIUTOB JUIS AJIEKTPOIUTAHMS
TEXHUYECKUX  CpPEACTB  OXPAHHOM  CHUTHANW3AllMHM,  TEJIEBU3UOHHBIX  CHUCTEM
BUICOHAOIIOICHNSI, CUCTEM KOHTPOJIS M YIIPABJICHUS TOCTYIIOM IPH OTCYTCTBUH HA IIIUTE
JISKYPHOTO OCBEILEHHsI CBOOOIHBIX TPYIIIL.

2 3amaHuye Ha MOJIBOJI JIMHUM 3JIEKTPOMTUTAHUS K TEXHUYECKUM CPEZICTBAM OXpaHbI
(u3BenIaTeNsiM, MPUEMHO-KOHTPOJILHBIM NPUOOpaM, TeIeKaMepaM U T. 11.).

3 CrpoutenbHOE 3aJjaHWEe Ha YCTPOWCTBO 3aKJIQJHBIX JeTaleH, MPOOMBKY
OTBEPCTHIA M OOPO3T IS MPOKIIAIKK Kabeen.

4 3anaHue Ha MPOKIAJKY TPYO MO HAPY>KHBIM CTEHAM I X UCTIOJIB30BaHUS [IPU
MPOKJIaJIKe KaOeseld WM Ha NPOKIaAKy KaOelnbHBIX Tpacc (Kak MpaBUIIO, B 3EMIIE),
KOTOpBbIE OyAyT UCHOJIB30BATHCS P MOHTAKE CHCTEM OXPAaHBI.

5 3amanue Ha BEHTWISIMIO TOMEIICHUHN ISl pa3MEIIEHUs] aKKyMYyJSITOPOB U
JOPYTUX NOMEIIEHUI 3TOT0 THIIA.

6 3anaHue Ha yCTPOWCTBO 3a3€MJICHUSI.

7 3amaHue Ha pa3MelIeHUE 3aKa30B Ha M3TOTOBJICHUE: METALTMUYECKUX SIIUKOB IS
pasMelleHNsT  KOHTPOJUIEPOB ~ CHUCTEM  KOHTPOJIA W YIPaBICHHUA  JOCTYIIOM,
BUJICOMAarHUTO(OHOB, a TaKK€ OXPAHHBIX IPUEMHO-KOHTPOJIbHBIX MPUOOPOB B
MOKapOONACHBIX 30HAX; TYPHUKETOB, METAIUIMYECKUX JABEPEH IJIsI CUCTEM KOHTPOJIS U
YIpaBIIEHHS TIOCTYTIOM; BBIHOCHBIX Ta0J10; (pabIIPENIETOK, a TPU HEOOXOAUMOCTH — Ha UX
3aJIMBKY MapauHOM MOcie MPOKJIAAKH BHYTPH MPOBOJOB; OOMBKY JE€PEBSIHHBIX JBEpEi
METAJUTMYECKUM JIUCTOM C 3arMOOM Ha TOpell C MOAKIAAKON H30JIALMOHHOIO MaTepuasa
1ocyie UX OJIOKUPOBKHU MPOBOJOM Ha MPOJIOM; CTOJIOOB M KPOHIITEHHOB ISl MOHTa)Ka
MEPUMETPOBOM CHUTHAIM3ALIMK, TEIEKaMep; OXPAHHOTO OCBEILEHHS B 30HE JEHCTBUS
MIEPUMETPOBOM CUTHAIM3ALMU U JAPYroro 000pynoBaHusl, HEOOXOJUMOIO JJIsi MOHTa)kKa
TEXHUUYECKUX CPEACTB OXPAaHHOW CHUTHAIM3AIMU W BUACOHAOMIONCHUS (OXpaHHOTO
TEJICBUJICHNA).

8 3amanme Ha pa3paboTKy paboyeil JOKyYMEHTAllMd ¢  W3TOTOBIICHHUE
HECTaHJJapTHOT0 000y I0BAHUSI.

9 3anmanme Ha TeneOHU3ALMIO TIOMEIICHUS, B KOTOPOM pPacCIoyiaraercsi mocT
OXpaHbl IPU MOHTAXKE ABTOHOMHOW OXPaHHOM CUTHAJIA3ALUH.

JlaHHbBIE 1151 COCTABJICHUSI CMETHOM JOKYMEHTAUMHU
1 MecropacrmosioskeHue 00beKTa

(HauMeHOBaHHUE 00JIACTH, HACETICHHOT'O ITyHKTA)

2 XapakTepucTUKa TEPPUTOPUATIBHOTO PACIIONIOXKEHUS 00beKTa (HaXOIUTCS
B CEJIbCKON MJIM TOPOJICKOW MECTHOCTH).

3 Hamuume ycrmoBuii, CHIKAIOMIMX MPOU3BOAUTENLHOCTh TPyJa pabovux MpU
MIPOM3BOJICTBE MOHTAXKHBIX PA0OT (CTECHEHHOCTh UJIM BPEHBIE YCIOBUS TPY/Ia)

4 Heo0xoauMOoCTh IPOBEICHNS Pa0OT IO IEMOHTAXY CPEJICTB OXPaHbI

5 JIproTsl O HAJIOTOOOIOKEHHIO Tl OPTraHU3AIMU-3aKa3unKa

6 CMeTbl BBINOJIHUTD: 00OBEKTHYIO0, CBOAHYIO, JIOKAJIbHYIO (HEHY>KHOE 3aqepI<HyTb)

7 JlonomHUTENbHBIE OCOOBIE YCIIOBUS /7S yU€Ta B CMETax
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IPUJIOXKEHHUE [

(o0a3amenvroe)
Onpenesienne HEOOXOAMMOT0 BpeMEHH IBAKyallHH JIIO/Ieil U3 OMeLleHii
1 OnpeneneHue BpeMeHH HACTYIJIEHHS ONACHBIX (PAKTOPOB TMOKapa

BennunHa HEOOXOIUMOrO BpEeMEHH JBaKyallud JIOJEH W3 TOMEIICHUi
OIpeIeTsIeTCsl 0 METOJIMKE, TMpHUBeeHHOW B [21] st Hanbosee onacHOro BapHaHTa
pa3BUTHS TOXKapa, HA OCHOBAHWU 3HAUEHUN KPUTHUYECKOW MPOJOIIKUTEIbHOCTH
no’kapa, OINpeAeNsIeMbIX M3 YCIOBHUS IOCTHKEHHS KaXKIbIM OINAaCHBIM (DaKTOpOM
noxapa (ganee O®II) Mo oTAETBHOCTH CBOMX MPEAEIBHO JOMYCTHUMbBIX 3HAYEHUHN B
30H€ MPeObIBaHUS 00CITYKUBAIOLIETO MEPCOHAIA.

Pacyer HeoOXO0IMMOT0O BpPEMEHM SBaKyalldu JIIOACH MPOBOAUTCS ISl CIIydas
TOPEHHS BO3MOXHBIX BHIOB MOKapHON HArpy3KH, XapaKTEPHBIX ISl TIOMEIICHUH.

CBOOOIHBIN 00beM TOMEMIEHUS Vepos, MS, PaBEH PA3HOCTU MEKIY €ro
reOMETPUUECKUM 00bEMOM U 00BEMOM OOOPYJIOBaHUS M NMPEIMETOB, HAXOIALINXCS
BHYTpU paccMaTpUBAaeMOI0 IOMEIIECHUs, U NpuHuMaercs paBHeiM 80 % ero

IrCOMCTPHUICCKOI'O O6’beMa:
VCBO6 = 018 : VreOM = 018 S ]_I; (J——[l)

rae H — BeicoTa momenieHus, M;
S — oAb MOMEIIEHHS, M2,
[Tapamerp Z, yuuThIBaOIMi HepaBHOMEpHOCTh pactpeaenenus O®II no

BBICOTE, onpeesercs mo gopmyie [21]
Z=h/H" exp(l,4-hlH), (1.2)

riae h — BeicoTa paboueii 30ub1 (h = 1,7 m).
Pa3zmepHbIil KOMIUIEKC B, Kr, 3aBUCAIIUN OT TEIUIOTHI CTOPaHHSI TOPHOYETO
Marepualia iU CBOOOJHOTO 00beMa OMEIIEHUS, OnpeeseTcs no Gopmye

B =353 Cp) Vool (1 =) "M - Q)), (4.3)
r1e Vesos — CBOOOTHBIN 00bEM TIOMEIICHUS, M°,
¢ — ko3¢ dunment rerionorepsb (¢ = 0,25);
Q — Hu3wag Teruora cropanus, MJIxk-kr;
N — K03(pPUITUEHT TOTHOTHI CTOPAHUS;
Cp — yJembHas n300apHas TEMIOEMKOCTh Taza, MJIx-Kkr | mpu Temmeparype
TOpPEHUs JAHHOTO BUA TIOKaPHOUM HArPy3KHU JUIsl pACCMAaTPUBAEMOTO TTOMEIICHHUS.
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PasmepHblii  mapameTp A, KU - ¢, YUUTBHIBAIOIMI yIEIbHYI0 MacCOBYIO

CKOPOCTh BBITOPAHUS TOPIOYETO MaTepHaia M IUIOINAAb T0XKapa, ONpeAessieTcs Mo
dopmyie [21]

A=1,05"yg - V2 (4.4

rae N — Moka3aTedb CTENEHH, YYUTHIBAIOIIMNA H3MEHEHHE MAacChl BBITOPAIOILIErO
Marepualia BO BpeMEHH JIJIsl KpyroBOro pa3putus noxapa (n = 3);

\/F — CKOPOCTb BBITOPAHHS, KT - M 2 - €}

V — JIMHEWHast CKOPOCTh PacIpOCTPAHEHUS IJIAMEHHU.

Kputnyeckas MNpoaoKUTENLHOCTh TOXKapa IO TOBBIIMIEHHON TeMIeparype

t ', C, ompenensiercs mo gpopmyie [21]
to! = (B/A - In(1+ (70 —to) / ((273 + to) - Z))*". (.5)

Kputnueckas MpoI0/LKUTENBLHOCT MOXKapa Mo MOTEPE BUAMMOCTH t,'°, ¢,
omnpenensercs mo Gpopmye [21]

te™=B/A-IN@L-V-In(1,05 a-E)/(lp-B-Dn-2))H", (JL.6)

rae E — HadanpHas ocBelieHHOCTh (cormacHo TKIT 45-2.04-153-2009);
o — KO3 GUIMEHT OTPpAKEHHS MTPEIMETOB Ha MyTsx 3Bakyarwn (o = 0,3);
Dm— apiMo00pa3yroiiasi CliocOOHOCTh TOPSIIEro MaTepuana;
|, — IpenenpHas JanbHOCTh BUIUMOCTH B 1biMY (I, =20 M) [21].
Kputnyeckast mMpoa0DKUTEILHOCTh MOXKapa MO MOHM)KEHHOMY COJICPIKAHHIO
kucnopoga (02) t,°2, ¢, onpenensercs o popmyie [21]

t 2 =(B/A-In(1-0,044/((B - Loz/V+0,27) - Z))Ht",  (11.7)
rae Lo — yaenpHbIN pacxo/i KUCIOpoa.
Kputnueckas poJoJKUTENLHOCTD ToXkapa no yrapaomy rasy (CO), t,°°, c,
omnpenensercs mo Gpopmyie [21]
tp °=(B/A-In(L-V-X/(B-L-2Z)?H, (/1.8)
rae L — ynenwHbiil Beixog yrapHoro raza (CO) mpu cropanuu | Kr roprodero

MaTepuaa,
X —1pezenbHo nomycTumMoe coaepskanre yrapaoro raza (CO) (X=0,00116 kr/ve) [21].
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Kpurtrueckas mpoIoHKUTENLHOCTD Mokapa 1o yriekuciomy rasy (COy), t "%, ¢,
onpeaenseTcs 1o hopmyiie [21]

teCO2 = (B/A - IN(L-V-X/(B-L-2)YH (11.9)

rae L — yaensHbiil Beixon yriekucioro raza (COz) npu cropanuu 1 Kr roprodero
MaTepuaa;

X — mpeJienbHO J0IyCTUMOE coziepskanue yriekucioro rasa (CO,) (X = 0,11 kr/ivd) [21].

Kputndeckasi mpo1o/HKUTEIBHOCTD MOXKapa 1mo napam xioposojgopoaa (HCI),

HCl ¢, onpenensiercs mo dopmyie [21]

tip
te = ((B/A-In(1-V-X/(B-L-2Z)YH¥, (11.10)

rne L — ynemeHbI BbIXOH mapoB xiopoopopoxa (HCIl) mpu cropammm 1 kr
rOpIOYEro MaTepuana;

X (X = 0,000023 kr/m®) — mpegensHO MOMYCTHMOE COMAEP/KAHHE IAPOB
xnoposojopoaa (HCI) [21].

Ecnu pe3ynbTrar BhIpaKEHHsI, PacOJararoierocss moj 3HaKOM HaTypajbHOIro
gorapudma, SBISIETCA OTpULATENbHBIM uucioM, To O®Il He mnpencrasiseT
OMAaCHOCTH.

W3 mosydeHHBIX B  pe3yJbTaTe pacuyeToB 3HAYEHUH  KPUTHUECKOU
POIOJKUTEIBHOCTH MOYKapa BrIOUpaeTcst MUHUMaibHoe [21]:

th - min {thT; thHB; thOZ; thCO2; thCO; thHCI}. (I[l 1)

HToroBoe 3HadYeHWE HEOOXOIUMOTO BpPEMEHHM SBaKyalluu oned tus, MUH,
onpenaensercs no ¢popmyie [21]

tys = 0,8 - £y / 60. (J1.12)

2 OnpeaejieHne pac4eTHOT0 BpeMeHHU IBAKYAIUM JII0/ei
U3 NMOMEIeHU 00hLeKTa

Pacuer BpeMeHM 3BaKyalyu JIH0I€N U3 HOMEMICHUN IPOU3BOIUTCS IO METOAUKE
I'OCT 12.1.004-91 «Iloxapnas 6e3omacHocTs. O61mIHMe TpeOoBanus» [22]. J[BrmkeHue
JII0/IeV HAYMHAETCS HA HAYAJIbHBIX YYaCTKaX, C KOTOPBIX JIFOJICKUE TOTOKU EPETEKAIOT
Ha TMPOMEXKYTOUHbIE YYAaCTKM U JBUXKYTCS IO HHUM JlaJieé B HaIMpPaBJICHUU
ABAKYyallMOHHBIX BBIXOJOB. B pacyere OpUHATO, YTO JIOJACKOW IMOTOK JBHIKETCS
NapajiyieIbHO U MEPIEHIUKYISIPHO OCAM MPOXOJI0B U IBEPHBIX TPOEMOB.
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JIBI>KEHUE JIOJCKUX IOTOKOB HA4YMHAETCS Ha IEPBOHAYANBHBIX ydYacTKax.
[1I0THOCTS JIFOICKOTO TI0TOKA, Ha KoTopoM Dj, M?/M%, onpenensercs o popmyae [22]:

Di = (Ni : f) / ( Ii : 6i ), (I[13)

rae Nij — KOTU4YeCTBO YEIOBEK Ha YUaCTKE;
f — cpenusas momans ropuzoHTaNLHON Mpoekuun yenoseka (f = 0,125 m?);
li — inHa yvacTtka, Mm;
Oj — IIUPHUHA yJaCTKa, M.

C uCrmosIb30BaHUEM IOJIyYEHHOTO 3HAYCHHsSI TUIOTHOCTH JIFOJICKOTO MOTOKA T10
tabiuie 2 [22] omnpenenstoTcs WHTCHCHUBHOCTb JBIKEHHS ((i) M CKOPOCTh €ro
nBwkeHus Ha yyactke (V).

Bpems  nBwxkeHus — JOJICKOro  motoka 1,  MHMH, Ha  ydYacTke
omnpenensercs no popmyJie

ti= Ii/Vi . (I[.14)

Pacuet mpomMeKyTOUHBIX YYaCTKOB HAUMHAETCS C ONPEACICHUSI MTHTEHCUBHOCTH
JBIDKCHUSI JIFOACKOTO TMOTOKA C UCIOJIb30BAHUEM YpPaBHEHUS HEPa3pbIBHOCTH
JIIOJICKOTO MOTOKA.

JlaHHOE€ ypaBHEHUE CBA3BIBAET MEXIY COOOIl MmapaMeTphl, ONpPEeSIOIIne
JNBHKEHUE TTOTOKA HA MPEABIAYIIUX U MOCIEIYIOMMNX YYacTKaxX:

> 81 Gia=di G, (1.15)

r]ie (i1 — MHTEHCUBHOCTh JIBU)KEHUS JIFOICKOT0 MOTOKA Ha MPEABIAYIIEM YYaCTKE, M/MUH;
di_1 — IIMPUHA MPEABIAYILIEr0 yYacTKa, M;
O — IIMPUHA pacCMAaTPUBAEMOTO YYaCTKa Iy TH, M.
[Tpu cnustHum 1BYX U O0Jiee JTFOJCKUX MMOTOKOB MHTEHCUBHOCTH JABWKEHUS (i)
Ha MPOMEXYTOYHOM Y4aCTKE ONPEACIIIETCS UCXO0IA U3 TPeoOpa30BaHHOIO YPaBHEHHUS
HEPa3pBIBHOCTH JIFOACKOTO IMOTOKA:

gi= qi,1'5i,1/5i. (I[.16)

Ecnu (i < Qmax, TO HA OCHOBAaHUU TOJIYYCHHOTO 3HAYCHUS WHTEHCUBHOCTH TIO
Tabsmiie 2 [22] onpenensieTcsi CKOpOCTh ABMKEeHHsI Ha ydacTke (Vi) U pacCUUThIBaeTCS
BpeMsi ABWKEeHHS Ha ydactke (). 3HaueHue BEIUYUHBI (max OIPEIETSAETCS IO
tabmuie 2 [22].

Ecau @i > Qmax, TO Ha TaHHOM y4YacTKe HM3-3a 00pa30BaHUs CKOIICHUM OyITyT
3aJICPKKU JTBHIKEHUS.

83



CKOIUIEHUS] CTAHOBATCS PE3yJIbTATOM HAPYIICHUS MPOIYCKHBIX CIIOCOOHOCTEH
CMEKHBIX YYaCTKOB M YYHMTHIBAIOTCS ITyTEM JIONOJHHUTEIHHOTO pacyeTa BPEMEHU
3anepxku (1i°) mo hopmyme

t? =Ni- f(1/ Qup 8i =1/ Q1" 8in), (11.17)

rie ti; — Bpems 3aJepXKKH Ha I-M y4acTKe, MUH;
Nj — KOJIMYECTBO IBAKYUPYIOIIMUXCS JIHOJICH;
f — cpenHsist mIoIaIs TOPU30HTATIBLHOMN MPOSKIIUU YeI0BEKa, M
Oi_1, 0i— IMIMPHHA MPEABIAYIIETO U MOCIEIYIOIEro y4acTKOB, M;
Ji-1 — MHTEHCHUBHOCTb JBM)KEHUS Ha MPEAbIAYIIEM y4acTKE, M/MUH;
Qup — MPEAEIIBHOE 3HAYEHNE NHTEHCUBHOCTH JBUKEHUS ITOTOKA.
Torna Bpemsi ABMKEHUS Ha ydacTke 1, MUH, onpeniensieTcs o popmyie

2.

ti=1i - Vip + 17, (1.18)

rae Vi, — IpeenbHoe 3HaYeHUE CKOPOCTU ABUKEHHUS ITOTOKA, M/MUH.

3nadyeHus Vyp U (np ONpeenstores o Tadnuue 2 [22] npu BeIMYUHE MIIOTHOCTH
mronckoro motoka 0,9 m%*/M? u 6ostee.

[Tocinie pacuera BpeMeHU 3a€PKKH ISl JATbHEUIIINX paCYETOB MHTEHCUBHOCTD
IBIKCHUS HA [IAHHOM YYacTKE IPUHUMAETCSd PABHOW NPEAECIbHOMY 3HAYEHUIO
(Qi = Qnp). Bpems nBukeHus yepe3 ABEpHBIC MPOEMBI, [UIMHA KOTOPBIX PaBHA HYJIO,
YYUTHIBAECTCA TOJBKO MPHU HAIMYMU 33JCPKKHU Ha JaHHOM ydacTke ((i>(max). [locie
pacuera BCEX YYACTKOB CYMMHUPYETCS BpeMsl JBIXKEHUS JIIOACH MO KaXIOMY H3
MapuIpyToB.

[Tog MapuipyToM 53BakyalMd MOHUMAETCS IMyTh 3BaKyallM, COCTOSIIHMI U3
MOCJIEIOBATEIBbHO COEAMHEHHBIX YYaCTKOB OT MEPBOHAYAIBHOTO 10 3BAKYAIIMOHHOTO
BbIXOJa. [Ipu cocTaBneHNn MapUIpyTOB YYTEHO CIEIYIONIEE:

- JIIOJIM BCETJIa CTPEMATCS MATH IO KpaT4yaulleMy IyTH, KOTOPBIA XOPOUIO
MPOCMAaTPUBAETCSA U IO KOTOPOMY JIETUE UJITH;

-B ABApPUUHBIX CUTyalMsX JIOAW, HE3HAKOMBIE C IUIAHUPOBKOMN 3JaHMS,
CTPEMSTCS K BBIXOJY, KOTOPBIM yBUJIETU Mepe cOO0i B MOMEHT Hauaja 3BaKyalluH,
XOTsI C IPYTOM CTOPOHBI BBIXOJ] MOXKET OBITh U OJIHXKE.

Bpewms nBmwkeHus no mMapmpyTy tyi, MUH, onipenesnsercs 1o hopmysie

ti=thh +th+ ... +1t,. (1.19)

PacuetHoe Bpems dBakyauuu t,, MMH, OIPEAEISIETCS KaK MAaKCHUMAalIbHOE W3
CyMM BpeMeH i IBHKEHNU 110 KaXKJAOMY U3 YYaCTKOB MAPLIPYTOB 3BAKYalMH:

tp = max { tMl ) tMg tMn } (2120)

Ecnu pacuetHoe BpeMs 3Bakyaluu Jrofeil {,, MMH, C y4eTOM BpEMEHHU Hayaia
ABaKyallMu JroJed (BpeMEHM 3a/lepKKHW Hayalla OIOBEIEHHUS JIOAEH O TMoXKape)
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ty», MUH, U HaJM4YUS B 3[JaHUM HE3abIMIIIEMBIX JICCTHUYHBIX KJIIETOK HE TPEBBINIACT
BpEMEHH OJIOKUPOBAHUS ITyTSH 3BaKyaIlMy ONaCHBIMHU (DaKTOpaMu ToXKapa, MPUHATOTO
paBHBIM HEOOXOAMMOMY BpEMEHHU »3BaKyanuu Jojei ty,s, MUH, corjacHo [22],
Oe3omacHass 9BaKyalus JIrOjed oOecredynMBaeTcsl 10 JOCTH)KCHHUS OIMAaCHBIMHU
(dakTopaMu ToKapa KPUTHICCKUX 3SHAYCHHM.

Ecim 310 cooTHOIIIEHUE HE BBITOJIHACTCS, TO HEOOXO0IUMO C IIETbI0 YBETHUCHUS
BpeMEHH 1,5, @ WMEHHO YBCIMYCHHS BpPEMCHH OJIOKHPOBKH IIyTEH 3BaKyaluu
OIacHBIMHU (paKTOpPaMH TMOXKapa (3aIOJTHEHUS IBIMOM ), OCYIIECTBIISTh JTBIMOYAAJICHHE
U3 TIOMEIICHUSI.

3 Pacxox npoayKTOB ropeHusi, yiajasieMbIX BbITS2KHOM MPOTHBOALIMHOM
BEHTWISIIMEH HEMOCPEACTBEHHO U3 NOMeIeHU

BecoBoii pacxo1 yaaisieMbIX PO IyKTOB ropernst G, Kr/4, 1o mepuMeTpy odara
nokapa Julsi IOMelleHud mromansio o 3000 M2 mim pesepByapa AbIMa s
MOMEIIEHUH OOJIBIICH IUTOIMAIH CIIEAYET ONPeaesaTh o ¢popmyire [21]

G=676,8 - P;- Y15 - K, (1.21)

rae Ps — mepumeTp ouara mokapa B HadaJbHOW CTaJMW, M; NPUHUMAIOT PaBHBIM
00JbIIEMY U3 MEPUMETPOB OTKPBITHIX MM HETEPMETUYHO 3aKPBITBIX E€MKOCTEN
TOPIOYMX BEILIECTB WM MECT CKJIAJUPOBAHMS FOPIOYMX WIIM HETOPIOYMX MaTEpUaJIOB
(meraineil) B roproueid yrakoBKe;

A — mIommab OMEIIEHHS MM PE3EPBYapa IbIMa, M?;

Y — paccTossHuE OT HIDKHEH TpaHUIlbl 3aJbIMJICHHOW 30HBI 1O TOJIa, M,
OpUHUMAaeMOe JIJIsl IOMEIEHUH 2,5 M, UJIM OT HWKHETO Kpasi 3aBechbl, 00pa3yrolei
pe3epByap zbIMa, 10 M0JIa;

Ks —xoaddunment, papusiii 1,0, a 4719 CUCTEM € €CTECTBEHHBIM OOYKICHUEM IIPU
OJTHOBPEMEHHOM TYIICHUH TT0Kapa CIIPUHKICPHBIMUA cucTemMamu — 1,2,

JInst momenieHnii, 000pyA0BaHHBIX CIPUHKIEPHBIMA CHCTEMaMH, TPUHUMAIOT
Pr = 12 m. Eciu mepumerp oyara moxkapa HEBO3MOXHO OINPEIEIUTb, TO €ro
JIOITyCKaeTCsl ONpeAeaTh 1o (Gopmyie

4<P;=038 - A%5<12. (1.22)

OObeMHBIN pPAacXod yAAIIEMbBIX MPOAYKTOB TOPEHUS, 3HAYECHUE KOTOPOTO
HE00X0AMMO sl BRLIOOpA BEHTHIISITOPA ABIMOY/IAJICHUS, OTpeesieTcs: o popmyiie

L=G/p, (H.23)

re p — IUIOTHOCTh YAAISEMON Tra30JbIMOBOM CMech (IIpH TeMIIepaType TOpeHHUS
400 °C-p = 0,55 xr/m3).
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Jlnst BBIOOpA BEHTHIIATOPA CUCTEMBI ABIMOYIaJIEHUs HEOOX0AUMO ONPENETUTh
MaJICHUE IaBJICHUSI B BEHTUJISIIUOHHOM ceTU Pc, KOTopoe ompeensiercs o popmyre

Pc =Py Kuc, (1.24)

riae Py — AMHaMUYEeCcKOe JTaBJICHHUE B CETH,
Kyc— k03 GUIIMEHT MECTHOTO COTIPOTUBIICHUS CETH.
Hasnenue Py onpenensiercs no Gpopmyiie

Pi=V2-pl2, (11.25)

roe v, M/C, — CKOPOCTh ra3a (BOSI[YXa) B CCTH, KOTOpad 3aBHUCUT OT CCUCHHUA SC )51
KOH(bI/II‘ypaIII/II/I BO3IYyXOBOJa BGHTHHHHHOHHOﬁ CCTHU.

v =L/ Sc-3600. (11.26)

Pexomenmyemoe 3HaueHne ckopoctd raza B cetd — V < 10 m/c. Pacuer Pc
BBIMOJIHSCTCS ¢ ToMoInkko iporpammbl Vent-Calc v2.0 Logic™.

Be100op ThTa ¥ XapaKTepUCTHK BEHTHIISATOPA JIBIMOY/IAIICHUS IPOU3BOIUTCS Ha
OCHOBE aHAJIN3a adPOJAMHAMUYECKUX XapakTepucTHK BeHTwsiTopoB L (Pc), koTopsie
MPUBOJATCS B KAaTaJOraX U3rOTOBUTENEH BEHTUISILIMOHHOTO 000PY/I0BaHUSI.
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