ABTOMaTUn4yeckue
T CUCTEMbl OXPAHHO-

NOXapHOW

CUrHanin3aumm



AAPECHASA NOXXAPHAA CUTHAJIU3ALIUA

m [lo3BonseT onpeaennTb TOYHOE MECTO BO3HMKHOBEHUS

‘|n70>|<apa (KOHKpETHOE MoMeLLeHne). A, 3HAUUT, YTO Ha
NPUHSTME MEP MO NIMKBMAALMN NoXKapa noTpedyeTcs
ropa3fo MeHbLLE BPEMEHU, YTO OYEHb BaXXHO. Hy>XHO
bynet ybeamnTbCcs, NpoBepmnB BCErO0 OAHO MOMELLEHNE, U
ObICTPO NPUMEHUTL CpeaCcTBa TyweHUs (OrHETYLLNTEND,
HanpuMep). Nnun ke BbI3biBaTb MNOXAPHYO CNYyXby, ecnu
He yaaeTcs CaMUM NIMKBUANMPOBATb OrOHb MK MJIOLLaAb
noxxapa yxe 6onbluas. lNMpyn ncnonb3oBaHMM HEAAPECHOM
NOXXapHOW CUrHaNM3aUMn Tak TOYHO Y3HaTb MECTO
CpaboTKM AaTymKa He NoMAyynTcs. byaeT NOHATHO
TOJIbKO, YTO B OIHOM U3 HECKOJSIbKMX MOMELLEHNU
C/Ty4nnocb Bo3ropaHue. M, noka Hy>xHo byaer
NPOBEPUTb HECKONbKO NMOMELLIEHNU Ansa ybeauTenbHOCTH
BO3HMKHOBEHUS NOXapa, MOXHO MOoTeEPSTb HEMAJIO
BPEMEHMU. A 3a 3TO BPEMS OFOHb YCUUTCS.



“bonupg”

m CaMag pacnpocTpaHeHHas -
Mapka 060pyaoBaHus
aIpeECHON NOXXapHoW CHCTEMDI BE3ONACHOCTH

CUrHann3aummn — 3To
“bonua”, Haw
OTEYECTBEHHbIN
NpOn3BOANTENb, UMEIOLLNM
BCE CepTUPUKaThI
No)xapHoWn 6e30MacHOCTW.
[1pn CnoNb30BaHUK
obopynoBaHMS MapKu
“bonua” MoXHO
CKOH(UrypmnpoBaTb CUCTEMY
NI060ro YpoBHS C/TIOXHOCTMW.




AOPECHO-AHAJIOIOBAAS

+

NMOXXAPHASA
CUIrHAJIN3ALUA

m AJpecHas cuctema I'IO)KapHOVI CUr'HaIn3aumnm

(ACI'IC) NPUMEHSIETCS Ha Pa3/INYHbIX 0bbeKkTax. Kak
y>Xe roBOpunIoCh, 3Ta CUCTEMA YCTYMNaeT no
TexHuyeckum napametpam AACTIC, ogHako, oHa
TaKXke ABMSeTCs AOCTaTO4YHO paCI'IpOCTpaHEHHOVI
TakK Kak MMeEeT BeCbMa NpuemMnemyto LieHy. B coctas
apeCHOWN 3aLUTHON SIMHUN BXOANUT MHOXECTBO
[aTYMKOB, KOTOPbIE MNOCTOAHHO NepeaatoT
Mchopmaumo Ha eanHbIN NYNbT YNPaBAEeHUS.
bnarogapst LeHTpanM30BaHHOMY YNpPaBAEHNIO
MOXXHO OCYLLECTBAATL HEMPEPbIBHbIA KOHTPOSIb Haf
paboTon noAcucTeMsbl B LieNOM. pu 3TOM B ciyyae
HEMCNPaBHOCTU KaKoM-NMH0 4acTn MEXaHU3Ma,
LI€/TOCTHAs 3allUMTHAs IMHUS NPOAOIHKUT
6ecnepebonHyto paboTy. AApecHble CUCTEMBI
NOXXapHOW CMrHaNM3aumMm paboTatoT Mo OYEHb

ml aYaYauralViVAl sl aYV ERIERV Iml\V/



AAPECHO-AHAJIOIOBAA
NMOXXAPHAA CUTHAJTIU3SALIUA

m  YCTaHOBNEHHbIE AATUNKU
He3aMeaIMTENbHO pearnpyto
Ha 3aAbIMNIEHME UITN pE3KOE
NOBbILIEHME TEMMNEPATYPHI.
NHdopMauns OT AaTUMKOB
NOCTYMaeT HenocpeaCcTBEHHC
Ha NynbT ynpasnenus. JInuo
OTBETCTBEHHOE 3a MOXXapHYK
6e30nacHOCTb U nMetoLlee
AOCTYN K LEeHTpanbHOMY
nynbTy, NOCNe Nony4YeHns
Takon MHdopMaLUnmn 06s3aHo
NpeanpuHATL HEO6XOANMbIE
[ENCTBYUA MO MOXaPOTYLUEHN
Ha cerogHSaLWHWUM OeHb
notpebutenn Bce e oTAAT
npeanoyTeHne bonee rubkow,
HaZEXXHOWN U
MHOIOMYHKLIOHaTbHOM
a/IpeCHO-aHa/IOrOBON CUCTEME.




TPEBOBAHUA K CUCTEMAM
OMNOBELLEHNA U DBAKYALIUU

m Llenblo co3aaHns cMcteM NpoTUBOMOXKapHOW
3allUThbl, KaK cneayeT u3 ctatbu 51 ®egepanbHOro
3akoHa N2123-2009 «TexHMYEeCKUN pernameHT
no)xapHou 6e30nacHOCTU», ABNSETC «3allmTa
NI0AEN N UMYLLIECTBA OT BO3AENCTBUSA OMACHbIX
(PaKTOpOB noXkapa n/mnmn orpaHnyeHue ero
nocneacTBmMm». 30eChb Xe 1 onpeaesneHo, Yto
«3allmTa NaeEN N UMYLLECTBA OT BO3AENCTBUS
OrMacHbIX PaKTOpPOB MnoXapa n/nnn orpaHNYeHue
ero NocneacTBnn obecneyunBatoTCA CHUXKEHNEM
OVHAMUKX HapacTaHWs onacHbIX aKTOpOB MoXapa,
3BaKyaLUWeEN NIOAEN U UMYLLIECTBA B 6e30MacHyto
30HY U/ TYLLEHMEM MOXKapa>.



TPEBOBAHUA K CUCTEMAM
OMNOBELLEHNA U DBAKYALIUU

+

= Takum obpasoM, NMeeM Be OCHOBHbIE 3aAauK
CUCTEM MPOTUBOMNOXKAPHOW 3aLLNTDI:

= = NPOTUBOMOXKAPHbIE MEPONPUATUS, CHUXKAIOLLME
BEPOATHOCTb CaMOro noXapa nnm
OrpaHNYMBaIOLLIME Er0 PacrpOCTPaAHEHUE;

= m 3BaKyauus nogen n nMyllectsa (ecim ctout
Takasi 3aga4a) B 6e30nacHyto 30HY 1 TyLUEHME
CaMoro noxapa.

= OCHOBHbIM KpUTEPMEM COOTBETCTBUS 0bbEKTa
TpeboBaHMSAM NOXapHOW 6e30NMacHOCTN ABNSETCS
HernpeBbILEHNE YCTaHOB/IEHHOrO0 3aKOHOM
NOMYCTUMOro 3HAaYE€HUS MOXXapHOro pUCKa,
pacyeTHasl BeNNYMHA KOTOPOro HarpsMyto CBA3aHa
C BEPOSATHOCTbIO BO3MOXXHOW CBOEBPEMEHHOM
3BaKyaLun NIOAEN.



O0)C

m COYS — 310 KOMMIEeKC
OpraHnU3aLMOHHbIX MEPONPUATUN U
TEXHUYECKNX CPEeACTB,
npeaHa3HauYeHHbIN AN
CBOEBpeMeHHOoro coobLieHns noasam
MHMOPMaLIU O BO3HUKHOBEHUU
no>xapa, HeobxoaMMoCTH
3BAaKyMpOBaATbCH, NYTIX U
oYyepegHOCTU 3BaKyaLuu.




OcHoBHble TpeboBaHusa k COYD usnoxeHobl B ctTatbe 84 deaepasnibHOro 3aKoHa
N2123. BOT 4yacCTb U3 HUX:

«0OnoBeLweHne naein o noxxape, ynpassieHue 3BaKyaumeu nrogem n obecneueHme
nx 6e3onacHOM 3BaKyaLMu1 NpyU noxXkape B 3f4aHUAX, COOPYXKEHUAX U CTPOEHUSAX
AOJDKXHDbI OCYLLECTB/IAITbCA OAHMM U3 CJieAyloLmnX cnoco6oB nian KoMmbnHaumen

I cneayrowmx cnocob6os:

m 110/1a4a CBETOBbIX, 3BYKOBbIX M (MU/I1) peyeBbIX CUrHANIOB BO BCE
MOMELLEHNS C MOCTOSAHHBIM UM BPEMEHHbBIM NMPebbIBaHMEM NOAEN;

m TPAHCASUMSA cneumanbHO pa3paboTaHHbIX TEKCTOB O
Heo6Xx0AMMOCTH 3BaKyaLmu, NyTAX 3BaKyaLum, HanpasaeHnm
[IBUKEHWUS 1 APYTUX OENCTBUSX, 06ECNEeUMBaOLMX 6E30MACHOCTb
NoaeN 1 NpeaoTBpaLleHe NaHUKK Npy NoXape;

m pa3MelleHne n obecrneyeHmne OCBELLIEHUS 3HAaKOB MOXXapHOM
6e30nacHOCTM Ha NyTSX 3BaKyalMu B TEHEHWE HOPMATMBHOMO
BPEMEHMU;

m BK/IIOYEHWE 3BaKyaLMOHHOIo (aBapMMHOI0) OCBELLIEHUS;

m JMCTAHLMOHHOE OTKpPbIBaHME 3aNOpoB ABEPEN 3BaKyaLIMOHHbIX
BbIXO/10B;

m obecrieyeHne CBA3bIO MOXapHOro nocta (AMCNeTYEpCKomn) ¢
30HaMW OMOBELLEHUS NIOAEN O MOXKape;

m MHble cnocobbl, obecneynBaloLmMe 3BaKyaLno».



KJIACCNOUKALIMA CUCTEM
ONOBELLEHUSA

m B 3aBMCMMOCTM OT cnocoba ornoBeLleHnst, AeneHns
OaHWS Ha 30Hbl ONOBELEHNS N APYIUX XapaKTepUCTuK

COY3 noapasnensaiTcd Ha 5 TUNoB, NpUBEAEHHbIX B
Tabnuue. B n. 7. ClN.31330.2009 n3noxeHbl TpeboBaHUs
No)xapHoWn 6€30MacHOCTM MO OCHALLEHWIO 3AaHUU
(coopy>keHun) pa3IM4HbIMU TUMNaMnU CUCTEM
OMOBELLEHMS N YNpaBeHNs 3BaKyaLWeEN NOAEN NpU
noxape. [lonyckaeTcsi UCnosib30BaHNe 3BYKOBOrO
crniocoba onoselleHnsa ansgd COY3 3-5-ro Tnnos B
OTAENbHbIX 30HaxX NOXXapHOro OrnoBeLLEeHS
(TEXHUYEeCKMe 3Taxu, Yepaaku, noasanbl, 3aKpbiTble
PaMrbl aBTOCTOSIHOK M [Ipyrue rnoMeLleHunsi, He
npeaHa3Ha4YeHHble A5 NOCTOSIHHOro NpebbiBaHMS
noaen).



*B 30aHmsaX ¢ NOCTOAHHBIM NpedbIBaHMEM NOAEN C OrpaHNYEHHbBIMA
BO3MOXHOCTAMM MO CIIyXY U 3PEHUIO0 OOSTKHbI NPUMEHATLCA CBETOBbIE
MuUratoLme ornoBeLlaTenm Unm cneymannu3npoBaHHble OnoBeLLaTenu
(B/TOM 4yncne cmMcTemMel crneymann3npoBaHHOIo ONOBELLEHNS,
oQecneyunBaloLLMe Bbligavy 3BYKOBbIX CUTHANIOB onpeaereHHOM

OTbl N CBETOBbLIX UMMNYSIbCHbIX CUTHASIOB NOBbLILLEHHOW SIPKOCTH, a
TaKkKe Opyrne TeEXHMYECKNe cpeacrea MHAMBMAyanbHOro OornoBeLleHNS
nogen). Beibop Tnna onoeellatenen onpeaenseTcsi NPOEKTHOM
opraHusaumen B 3aBUCMMOCTU OT (OU3NYECKOTO COCTOSAHUS
HaxodsLwmnxca B 3gaHum mogen. INpn aTom ykasaHHbIe ornoseLliarenu
OOIMKHbI UCKNoYaTb BO3MOXXHOCTb HErATUBHOIO BO3AENCTBUS Ha
300pOBbE Ntogen n NPUdopskl XKU3HeobecnevyeHnst Naen.

*Bbibop Tuna saBakyauMOHHbIX 3HAKOB NoXXapHou 6e3onacHocTy,
yKa3sblBaloLWMX HanpaBneHne OBMKXEHNA Nioaeun npu noxape
(OTONOMUHECLIEHTHbIE 3HAKM NOXapHOM 6e30MacHOCTN, CBETOBbIE
NnoXxapHble onoBeLlatenn, apyrue sBakyaunoHHble 3HaKM NoXapHou
BGesonacHoCTN), OCYLLECTBIISETCA OpraHn3aumen-npoeKTUPOBLLNKOM.



+

COCTAB U CTPYKTYPA NMOXXAPHOW
CUTHAJINSALIUUN

= B COY3 1-ro 1 2-ro TMNoB OMOBELLEHNE OCYLLECTBIISAETCA C

MOMOLLIbIO CBETOBbIX M 3BYKOBbIX onoBellaTenen. Ha pbiHke
yXXe rnosiBnsitoTcs npnbopsl, NpeaHa3Ha4vyeHHble MMEHHO Ans 1-
ro n 2-ro TMnNoB ornoselleHnsa («TpoMBoH-TY-2"),
obecneynBaloLLne KOHTPOSIb UCMPABHOCTM JIMHWUM CBA3M C
OMOBELLATENSAMM, @ TAKKE NUTaHWE OnoBeLLaTeNen ot
aKKyMynﬂTopHom 6aTapeun Npu OTKIOYEHUN OCHOBHOIO
NUTaHKS.

COY3 3-5-ro TmnoB npeactaBnsatoT cO60M aBTOHOMHbIE
LIEHTPANN30BaHHbIE KOMIMJIEKCHI U CTPOSATCSA MO MOAY/IbHOMY
NpUHLUMNY. B 3aBUCMMOCTU OT apXUTEKTYPHbIX 0COBEHHOCTEN
30aHNA U €ro HasHayeHWs1 CUCTEMbI OMOBELLIEHMS BK/OYAIOT B
cebsa yCTponcTBa nepeaadn 3KCTPEHHbIX COODLLIEHNIN UK XKE
[IOMONHATCA MOAYNIAMU ANS TPAHCIALMM MO 30HaM (HOHOBOW
MY3blki 1 06bsIBNEeHMM 0bLLEero HasHavyeHms. Kpome Toro,
CUCTEMbI OMOBELLIEHNS O MOXKape pa3/InyarTCs No KONMYeCTBY
30H OrMoBeLLEeHNS, MO CNOCOBHOCTN NPOrpaMmMMpPOBaHUS
NIOrNKK cobbITMK, NO BO3MOXHOCTK ynpaBnieHms COY2.



COCTAB U CTPYKTYPA NMOXXAPHOW
CUrHAJINSALA

noXxape:
670K YNpaBneHUst U KOMMYHUKaLUW;

m ycunutenbHoe obopyaosaHue (NpeasapuTenbHble YCUNUTENN U YCUNUTENN
MOLLHOCTHW);

m  BblHOCHblE MUKPOMOHHbIE KOHCOMN A1 OpraHn3aLumn yaareHHoro paboyero
MecTa;

m  UCTOYHWUKWN CUrHana (MUKPOMOH, YCTAaHOBEHHbIN Ha My/ibTe ANCMETYEPA
NN Ha 6/10Ke TPEBOXHbIX C006LLI,EHVIVI LMPOBOMN MarHUTOMOH C
3aMMcaHHbIMN TPEBOXXHbIMU COO6IJ.I,€HVI$IMVI reHepaTop TOHa/IbHOro
cmrH?na, paaVONpPUEMHHUK, CD—npomrpblsaTenb, BHELLHSAS TPaHCISALMOHHAS
CeTb);

FPOMKOroBopuTENN (ONoBeLLaTeNM pynopHble, HACTEHHbIE, MOTONIO4YHbIE);
3BaKyaLMOHHbIE 3HAKU no>|<apHof/’| 6e30nmacHOCTM, CBETOBbIE OMOBELLLATENN.

m Bbibop TMna onoBewaTenen onpeaenseTcs NPOEKTHOM OpraHn3aUnen B
3aBMCMMOCTU OT (PU3NYECKOr0 COCTOSIHUS HAaXOASLLMXCSA B 3AaHUN JTHOAEN.
[py 3TOM yKa3aHHbIE OMOBELIATENN A0/HKHbI UCK/HOYATh BO3MOXHOCTb
HeraTMBHOIo BO3,£I,€VICTBVI$| Ha 310pOBbe toaeN 1 Npnbopbl
YXXU3HeobecneyeHus noaen

n IMO)KHO BblIAEINTb HECKOJIbKO 6J'IOKOB, obLUNX A1 BCEX CUCTEM OMOBELLEHMS
O



m [1na ynpaBneHna COYD AOMKHbI
MCNOJ1b30BaTbCA
cneunann3npoBaHHbIe
TEXHUYECKMe Ccpeacrtea —
nprbop yrnpasrieHUs NoXapHbIi
(TNY). B obLiem cnyyae 310
TEXHUYECKOE CPeACTBO,
npeaHasHayeHHoe ans
(popMMUPOBaAHNSA CUTHANOB
yNpaBJIEHNS UCMONHUTETbHBIMY
yCTPOMCTBAMM aBTOMATUYECKMNX
CpeacTB NPOTUBOMOXapPHOW
3alUNTbl U KOHTPONS
LLle/TOCTHOCTU U
(PYHKLIMOHMPOBAHUS TMHUM
cBa3u mexay [y u
NCNOJTHUTENBbHbIMU
ycTtponctBamu. B cnyuae MMy
ans obecneyeHus
CbYH KU,MOH 7 pO Ba HUA Coy3 B Puc. 1. PacnpepenexHan CTpykTypa CUCTEMBI ONOBELUEHHS
KauyecTBe MCMOJTHUTENbHbIX
YCTPOWUCTB UCMNOJb3YIOTCA
onoBeLlaTenn pasiMyHoro Tuna.




B OCHOBHOM CMCTEMBbI OMOBELLEHUS ABMSAOTCA aHanoroBbiMm NPOBOAHbIMWU, BMECTE
c Tem nosgsunucbe COY3J, B kKOTOpbIX 0bpaboTka 1 nepegadya ayanonHdopmaumnm
ocyuwiecTBnsaeTcs B ungposoM Buae («Knbepcmuctemar, «Ctpux-2"), a Takke
6e@|S£BOAHble COY3 («Opden-P»). ATo cyLLEeCTBEHHO YBENMYMBAET KONMYECTBO
TpaHCNMpyeMbIX CUrHanoB 1 NO3BOMSIET NepedaBaTtb napannenbHO No O4HUM
NIMHNAM HECKONbKO COODLLIEHNI, a Takke 00beaANHATbL HECKONBbKO aBTOHOMHbIX
CUCTEM OMOBELLEHUS N YyNpaBnaTb MU. B 6ecnpoBOgHOM CUCTEME 3HAYUTESNBHO
yrnpoLlaeTca MOHTaxX, a rnaBHoe — obecnevmnBaetcs xumpydectb COY3. [1ns
TpaHCNALUMN 3BYKOBbLIX COODLLIEHMI MO 30HaM OMOBELLEHUST NCMNOSb3YHTCS
FPOMKOrOBOPUTESIN PasfnUYHbIX KOHCTPYKLUIA N 3BYKOBbIE OMoBeLLaTesu.
KonnyecTBo 3BYKOBbLIX U peyveBbIX MOXapHbIX ornoBeLlaresien, X pacctaHoBKa 1
MOLLIHOCTb OOSMKHbI 06ecneymBaTb ypoOBEHb 3BYKA BO BCEX MECTax MNOCTOSIHHOMO
NN BpEMEHHOro npebbiBaHua nogen B cootseTcTBum ¢ Hopmamu (FTOCT P 53325-
2009, CI'1 3.131302009). YpoBeHb 3BYKOBOIo AaBfieHUs1, pa3BMBaeMbi 3BYKOBbLIMU
noXapHbiMu onosewarensamm Ha pacctosaHmm (1,00 + 0,05) m, gormKeH ObITb
ycTaHoBseH B npenenax ot 85 go 120 ob, peyeBbiMU NOXapPHbLIMU
onosewarenamm — B npegenax ot 70 oo 110 gb. YactoTa curHanos,
reHepupyemMbiX 3BYKOBbIMU NOXapPHbIMW OMnoBeLlaTeniaMn, AofKHa OblTh B
npenenax 200-5000 u; anana3oH BOCNPON3BOANMbIX YaCTOT PeveBbIX MOXKaPHbIX
ornosewlatenemn gosmkeH bbiTb He yxe, yem oT 500 go 3500 Iy, npwu
HepaBHOMEPHOCTM YaCTOTHOW XapaKTEPUCTUKN



COY3 noapa3pgensierca Ha 5 TMNoB:

‘ = m 1 TMN- onoBelleHne 3ByKoBOE (CMpeHa, TOHMPOBAHHbIN
CcuUrHan v ap.);

= m 2 TUMN- OMOBELLIEHNE 3BYKOBOE (CUPEHa, TOHVIpOBaHHbIl/I
CUrHan n Ap.) U CBETOBOE C MOMOLLbIO OMNOBELLATENEN
«BbIxoa»;

= m 3 TUN- OrMoBeLLEHNE peyeBoe (nepeaada cneumasibHbIX
TEKCTOB) M CBETOBOE C MOMOLLIbIO OMOBELLATENEN «BbiXxoa»;

= m 4 TMN — OMoBeELLEeHNe peyeBoe (Nepeaada CreLmanbHbIX
TEKCTOB) M CBETOBOE C MOMOLLbIO OroBeLlaTenen «Buixoa» u
3BaKyaLIMOHHbIX 3HAKOB MOXapHOW 6e30MacHOCTy,
YKa3bIBaOLNX HarnpaBieHNE ABUXKEHUS;

= = 5 TMN — onoselleHve peyesoe (nepeaaya creumanbHbIX
TEKCTOB) M CBETOBOE C MOMOLLbIO OroBeLlaTenen «Boixoa» u
CBETOBbIX OMOBELLATENEN, YKa3bIBAIOLMX HaNpaBneHne
NBVKEHNS NOAEN, C U3MEHSIOLLMMCS CMbIC/IOBbIM 3HAYEHUEM.
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XUBYYECTDb COY3 INPU NOXAPE

= <EMCTeMbI OMOBELLIEHMS NIOAEN O MOXKApe N YNpaBieHUs 3BaKyaLnen
OJKHbI (PYHKLIMOHNPOBATb B TEUEHNE BCETO BPEMEHMU,
Heobx0aMMOro Ans 3aBepLleHMs 3BaKyaLmm Ntoaen U3 3aaHns,
COOPY>XEHUS, CTPOEHMUS.

m [1o HageXXHOCTM anekTpocHabtxeHns COY3 oTHOCATCS K 1-1
kateropuu. Npu 3ToM B CUCTEME OMNOBELLEHNS NIOAEN AOMHKHO
OCYLLECTBNSATbLCS aBTOMaTUYeCcKoe nepeksitoyeHne ¢ OCHOBHOMO
MCTOYHMKA NUTAHUSA Ha pe3epBHbIn. [1pn MCNONb30BaHUM B
KayeCcTBe pe3epBHOro NUTaHns akkyMynsaTopHon 6aTtapen Bpems
paboTbl COY3 B AEXXYPHOM pexnuMe OT HEPA3PSXKEHHOIO MCTOYHMKA
[I0/IXHO BbITb HE MeHee 24 yacoB, BpeMsl paboTbl TEXHUYECKNX
CPeACTB OrMOBeELLEHUS! OT pe3epBHONr0 MCTOYHMKA B TPEBOXXHOM
PEXMME pacCUMTbIBAETCSA U3 BPEMEHW, HEOOXOAMMOrO As
3aBepLUeHns 3BaKyaumn mogen. Takum obpasom, nmeem
Heob6XxoaMMOCTb pPaboTbl OT pe3epBHbIX UCTOYHUKOB MUTAHUS B
OEXYPHOM pexuMme He MeHee 24 4acoB 1 B pexuMe OroBeLeHNS U
yrNpaBfeHNs 3BaKyaumen Ntoaen B TEYEHNE BPEMEHM,
HeobxoaMMOoro As1s ee 3aBeplueHusi. BoT n3 pacyera 31oro 1 Haao
B CUCTEMY 3aK/1aAblBaTb EMKOCTb pe3epBHbIX NCTOYHMKOB MUTaHUS.



NOPAAOK NMPOEKTUPOBAHUS MOXXAPHOW
CUTHAJINSALIMA

m bonblwmHcTBO cucteM OlC cerogHs BKIKOYAKOT
€CKO/bKO MOACUCTEM, COBOKYMHOE
MCMNOJ1Ib30BaHME KOTOPbIX AAET OT/INYHbIE
pe3ynbTaThbl U MO3BOSISET KOHTPONUPOBATh
nobble BO3MOXHbIE Yrpo3bl. JTO:

m OXpaHHas — NpeAHa3Ha4vyeHa Ans 3almThbl OT
MPOHUKHOBEHUS;

m TPEBOXHAs — AN1S BbI30BA MOMOLLM B Cly4Yae
HanageHus;

m aBapuNHas — KOHTPOJIb 3@ YTe4YKaMu BOAbl U
rasa;

B [10XKdPHA{d — OTC/IEXUBAET YEREVE NPU3HaAKW
OMNaCHOCTUN BO3HNKHOBEHUSA MOXAapa.



NPOEKTUPOBaAHNE OXPAHHO-MOXAaPHOW CUrHaNn3auum
noapasyMeBaEeT AerieHne oxpaHaemoro oobekTa Ha
HECKOJSIbKO 30H, B YACTHOCTMW:
"’ NepuMeTp TEPPUTOPUU;
NepuMeTp 30aHus;
obLlee nomMeLleHue;
OoTAeNbHblE NOMELLEHUA AN COTPYOAHUKOB;
KabOMHETbI PYKOBOAALLMX PabOTHNUKOB KOMMAHUN.
B 3aBMCMMOCTN OT 0XBaTa TEX UMM UHbIX 30H, MEHAETCS
HaOEeXHOCTb U 9AEKTUBHOCTbL OXPaHHOM
CUrHanmaauum, 4YTo 3aKraablBaeTcs eLle Ha cTaanu
npoektupoBaHusa Ol1C.



http://cad5d.ru/ops/
http://cad5d.ru/ops/
http://cad5d.ru/ops/

OlncC
+

m Co3naHune cuctembl OlC BKkIKOYaET
TaKue 3Tanbl:

m NpeanpoeKkTHoe obcnenoBaHue;
m MMPOEKTUPOBAHUE;

m [1OCTaBKa HeobxoanMoro
0bopynoBaHMS N €ero MOHTaX C
UCMbITaTeNbHbIMX paboTamu;

m CEpBUCHOE 0bcnyXXmnBaHue.



NMPUEMHBIE YCTPOWCTBA MOXXAPHOW
CUrHAJINSALA

+

m 1 — [Ancnetyepckmn NyHKT; 2 — NOXapHbIA U3BELLATEND;
s 3 — PacnpepenuntenbHO yCTPOUCTBO.

= B 3aBucumocTn oT MacwTtaba 3agay, KOTOpbIE peLaeT OXpPaHHO-
NoXKapHas CMrHanm3auus, B ee coctaB BXoauT 060pyaoBaHME TpeX
OCHOBHbIX KaTEropuM:

s  Ob6opyaoBaHME LIEHTPAM30BAHHOIO YNpaB/iEHUSt OXPaHHO-
NoXXapHoW curHanusaumen (HanpuMep, LEeHTPasibHbIA KOMMNbIOTEP C
YCT@HOB/IEHHbIM Ha HeM O ansa ynpaBneHns 0XpaHHO-MOXKapHOW
CUrHanusaumen; B HEOObLLMX CUCTEMAX OXPaHHO-NOXXapHOW
CUrHaANM3aumMm 3aaun LIEHTPAN30BAHHOIO YNpPaB/iEHMS BbIMOSHAET
OXpaHHO-NOXapHasi NaHesb);

m O6opynoBaHue cbopa n 06paboTkmM MHMOOPMALMK C AATHNKOB
OXPaHHO-MOXXapHOW CUrHaM3aUmn: Npubopbl MPUEMHO-KOHTPOJIbHbIE
OXpPaHHO-MNoXapHble (naHenwn);

m CeHCopHble YCTPOUCTBA — AATUYMKN U U3BELLLATENN OXPaHHO-
NMOXXapHOW CUIrHaNmM3auuu.



N3BewaTenn oxXpaHHO-NOXXapHOMW
CUrHanm3sauyum.

= -OCHOBHOE Ha3HA4YeHWE OXPAHHO-MOXKAPHbIX U3BELLIATENEN
CBOEBPEMEHHO BbISIBUTb O4Yar BO3ropaHusl, BblAaTb
U3BELLEHMNE O MOXape, U He AaBaTb JIOXHbIX cpabaTbiBaHWM
Npy AINTENbHOW 3KCIyaTaLnmn OnoBeLLEHME O haKTe
HECAHKLIMOHMPOBAHHOIrO NMPOHMKHOBEHWS MOAEN B 34aHME.

s OXpaHHO-NMOXapHble U3BELLATENN BCEX TUMOB
XapaKTEPU3YOTCS NMOPOroM cpabaTbiBaHUS — MUHUMAIbHOM
BEJ/IMYNHOWN, HA KOTOPYIO pearnpyroT, NHEPLIMOHHOCTbIO —
BPEMEHEM OT Hayana AeNCTBUS KOHTPOSIMPYEMOrO
napamMeTpa 10 MOMEHTA ero cpabaTbiBaHUS, N 30HOW
NENCTBUS — MIOLLLAAbIO MOJa, KOTOPYHO KOHTPONIUPYET OAMH
NATUUK.



[lo)XapHble TenJjioBble
n3BeLllaTenn

I = [IpvHUMN AENCTBMA TEMJIOBbIX
NOXXapHbIX N3BELLaTENEN
3aK/1H04aETCA B U3MEHEHNN
(DM3MKO-MEXAHNYECKNX
CBOMCTB YYBCTBUTE/IbHbIX
3/1EMEHTOB 3TUX YCTPOUCTB
noa AEUCTBUEM TEMMEPATYPHI
HyBCTBUTE/IbHBIM 3/IEMEHTOM
MOXXET CNY>XXWUTb NErkKNUN Crnak
[1pn HarpeBaHWU cnnaB
pacnnaBnseTcs, N NJIacCTUHKK
Pa3MbIKalOT Lerb
CUrHanmsaumn. B apyrux
Tenno0BbIX U3BeLWaTensax
YYBCTBUTEJ/IbHbIE 3NIEMEHTHI
MOryT ObITb B Buae
TepMonapebl,
NosynpoBOAHMKOBbIE
TepPMOPE3NCTOPLI NN
YyBCTBUTE/IbHAst MarHUTHas
cucTeMma.




[lo)XapHble AbIMOBbIE
n3BeLllaTenn

m B HayanbHOWM cTagun
noXkapa B pe3ynbTaTe
npoLecca MeasIeHHOro
ropeHns BblaensieTcs
60/1bLIOE KONMMYECTBO
abiMa. [pu ropeHun
HEKOTOpbIX BELLECTB 3TOT
NPOLECC ASIUTCA HECKOSbKO
4acoB, NoMelleHne
3aMoJTHAETCS AbIMOM
3a10/1r0 40 3aMEeTHOro
NOBbILLEHNS TEMMNEPATYPHI,
10 BO3HUKHOBEHMS
naamMeHun. B aToM cny4yae
Heo6XxoaMMO MPUMEHSATb
N3BELLATENN pearnpytoLme
Ha AbIM.

+




[No)XKapHblie u3peLjaTtenu nJiaMmeHu,
KOMGMHMUpOBaHHbIE U PY4YHbIe

+

m  3Ha4yeHue YyBCTBUTENbHOCTU
N3BELLIATENEN NNIAMEHM
onpeaensieTcsi MakCMMasbHbIM
PaCCTOSIHMEM, MPU KOTOPOM
npoucxoauT cpabaTbiBaHWe OT
NJaMeHn o4vara noxapa
(napadwvHoBas cBeva AMaMeTpoMm
25MM C BbICOTOW MAaMeHn oT 3 A0
4CI\Q. 3Ha4yeHnsa YyBCTBUTENIbHOCTH
BblOMpaloT M3 cneayoLwero
psaa:0,5;1,0;2,0;3,0;5,0;7,0;10M.
MakcumanbHoe 3HayeHune
NHEPLIMOHHOCTN CpabaTbiBaHUS
BbIOMPAIOT U3 cneayroLwmnx
3Ha4eHun: 0,005; 0,05; 0,1; 0,2;
0,5; 1,0; 2,0; 3,0; 5,0c.
[onycTuMble OTK/IOHEHUS AAHHOIO
napaMeTpa npun HeobxoanMMoCTu
YCTaHaBNMBAOT B CTaHAapTax U
TEXHUYECKNX YCIOBUSIX ANt
N3BeLLaTENEN KOHKPETHbIX TUMOB.




YnbTpa3BYKOBbI€ U ONTUKO-
3J1IeKTPOHHbIE JIMHEUHbIE U3BeLlaTenm

YNnbTPpa3BYyKOBbIE M ONTUKO-3NIEKTPOHHbIE
JIMHEVHbIE U3BELLATENN NPUMEHSAIOTCS ANs
0obHapy>XeHus1 noxxapa unu
HeCaHKLMOHMPOBAHHOIO NPOHNUKHOBEHUS Ha
06bEKT. Y/IbTPa3BYKOBbIE U3BELLATENN
6bIBatOT OO6BEMHbBIE N IMHENHBIMM.
O6beMHble 3aWMLLA0T BECb 06bEM
MOMELLIEHMS, NMMHENHbIE — OTAETbHO
cTosiluMe nNpeaMeTbl NN HEBONbLLYIO 30HY
nomelleHns. OHM OCHOBaHbI Ha NpuHLUKMNe
perncTpaumm n3MeHeHnn Uan4ecKmx
NapaMeTpoB aKTUBHOMO Y/1bTPa3ByKOBOrO
MNoNs B pe3ysibTaTe BO3EUCTBUS Ha 3TO
NoJie SHEPreTUYECKUX COCTaBNASAOLLMX
noxapa. Npn noxxape obpasyeTcs
KOHBEKTMBHAs CTpys BO3Ayxa, MMetoLLast
onpeaeneHHoe pacnpeaeneHune
TeMnepaTypbl MO BbICOTE U paaunycy.
YNbTPa3ByKOBOW CUIHAN OTPAXKAETCH OT
rpaHuL, pa3aena Bo3ayxa pas/iM4yHOM
MAIOTHOCTM M YaCTUYHO MOT/IOLLAI0TCA
KOHBEKTUBHOW KOJIOHKOW. YNIbTPasByK,
NPOXOASALLNIN Yepe3 TEMNIOBOM NOTOK,
MeHsieT a3y konebaHun.




SAKJTFOMEHMUE

CucrteMa noXKapHoOW CMrHanm3aumm — COBOKYMHOCTb YCTAHOBOK MOYKapHOW
CMITHANN3aLMK, CMOHTUPOBAHHbIX Ha OAHOM OObEKTE U KOHTPOIMPYEMBIX C O6LIEro
J&apHoro nocta. ABTOMaTn4ecKkasl yCTaHOBKa OXXaPHOU CUIrHa/IM3aLimm
(AJ/ 71C) — COBOKYMNHOCTb TEXHUYECKUX CPEACTB, NpeaHa3Ha4vYeHHbIX Ansl
ObHapy»eHus noxapa, 06paboTku, Nepenayun B 3a1aHHOM BUAE U3BELLEHNSA O
noxape, cneumaanom NHpopMauum n (Unn) BblAayYn KOMaHA Ha BKKOYEHME
aBTOMAaTUYECKMX YCTAHOBOK MOXAPOTYLIEHWUS U BK/TFOYEHNE UCMONHUTENBHbIX
YCTaHOBOK CUCTEM MPOTMBOALIMHOW 3aLLINTbI, TEXHOOMUYECKOTO U MHXEHEPHOrO
obopynoBaHus, a TakXke ApPYrmx YCTPOUCTB NPOTUBOMOXKAPHOW 3aLLUTHI.

[10 c1x Nop BeAeTCs cneacTeme No Aesny o no)ape B HOYHOM knybe ropoaa Nepmb
«Xpomas nowaab». lNMoxap npowusoluen Ho4vbto 5 aekabps 2009 roga. Ita Tpareaus
nporpeMena Ha BClO CTPaHy. TakK Kak NpuymnH, Mo KOTOPbIM NOrnMbao CTonbKko
yenoBek, bonblie YeM AoCTaTouHo. [laxe ecnn bbl B Knybe bblla yCTaHOB/IEHA
npocrtas, 6a3 HaBOPOTOB, YCTAHOBKA MOXApPHOW CUrHanM3aumm, TO ntoan Obl
yCresn NoKMHYTb NMOMeLLIeHNe, TaK Kak bb1nn 661 npeaynpeXxaeHbl 3apaHee Ao
BO3ropaHus. { aymato, YTo npeacraButenu Kinyba «Xpomas nowanb» y>ke MUIIMOH
pas noXasnenu, YTo He BbIMOIHWM A0OPOCOBECTHO CBOK 06A3aHHOCTD MO
YCTQHOBKE no>|<apHow CUrHaIM3aLMN U HE OCYLLIECTBMIIM 3aLLUTY CTEH MOMELLEHNS
OT noXkapa. CaMasi 3KOHOMMUYHAs CUCTEMA YCTAHOBKM MOXAapPHOW CUrHanmM3auum
oboLinack 66l B MUNIMOHBI pa3 AELLEBIIE, YEM HbIHELLIHME (DUHAHCOBLIE MOTEPH, a
TakK ke caMoe CTpallHOoe - 3TO SIMeHne CBOﬁO,EI,bI Ha HeornpeaeneHHbI CPOK.



https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D1%83%D0%BF%D1%80%D0%B5%D0%B4%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B0%D1%80%D0%BE%D1%82%D1%83%D1%88%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D1%8B%D0%BC%D0%BE%D1%83%D0%B4%D0%B0%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

