" BHyTpeHHUe MHXXeHepHble CeTH.

Boaonposoa.



Knaccnpukaumsa cuctem
BOAOCHab>XeHusa 34aHnMn



Cuctemomn BogocHabxeHnsa 34aHna nam
OTAe/IbHOro 06bekTa Ha3bIBaAlOT
COBOKYMHOCTb YCTPOMUCTB,
obecneumnBatroWMX NONYYEHME BOADI U3
Hapy>XHOIro BOA4OMNPOBOAA U NOAaYy ee
noJ, Hanopom K BoA0pa3bopHbIM
YCTPOWCTBAM, PACMOJOXEHHbBIM BHYTPU
3aHNA UM obbekTa.



CucTtema xon104HOro BoA0CHabXeHUs,
Ha3blBaemMas 06bIYHO BHYTPEHHUM
BOAOMNPOBOAOM, COCTOUT M3 CAeYIOLLMNX
YCTPOMCTB: BBOAA (OAHOIr0 UAU
HeCKO/IbKK1X), BO4OMEPHOro y3/1a (04HOro
AN HECKONbKKMX), CETU MAarmcTpaneu,
pacnpeaennTenbHbIX TPybonpoBog0B U1
NnoABOAOK K BOAOPa3bOpHbIM YCTPOMUCTBAM,
apMaTypbil.



B oTAebHbIX CyYyaax B CUCTEMY BK/KOYAKOT
YCTQHOBKMW AJ151 MOBbILEHWS HAMOPaQ, a
TaKXKe YCTAaHOBKM A5 AOMNOJIHUTENbHOW
06paboTkum BoAbI (YmaryeHus,
obecuBeYMBaHUA, 0be3)KenesnBaHUA 1
Ap.). Cnctema BogoCHabeHUa 34aHMSA
MOXET ObITb NpMcoenHeHa K
LLEHTPA/IM30BAHHOM CUCTEME
BOAOCHAbOXeHMA HAaCeNEHHOr 0 NYHKTA NN
obopyaoBaHa yCTpoMCTBaMU 414
Mosy4YeHUs BOAbl U3 MECTHbIX NICTOYHUKOB
BOAOCHabXeHnda (Noa3eMHbIX UK
MOBEPXHOCTHbIX).



[1lo Ha3HaYeHUIo CUCTeMbl BOAOCHAbXeHUs
3/,aHMW NOAPA3AEeNAT HA XO3MCTBEHHO-
MMTbEBbIE, MPON3BOACTBEHHbIE U
MPOTMBOMOXAPHbIE.



X03ANCTBEHHO-NMUTLEBbLIE CUCTEMDbI
BOAOCHabXeHNs npeAHa3HAYEHbI A4S
nogaym BoAbl, YA0BAETBOPSIOL,EN
TpeboBaHMAM, ycTaHoB/IeHHbIM CanlTnH
2.1.4.559-96 "[lnTbeBas BOAa.
[MrneHmnyeckne TpeboBaHMA K KaUecCTBy
BOAbI LLEHTPA/IM30BAHHbIX CUCTEM
MMTbEBOIr0 BOAOCHAbXeHMA. KOHTPO/b
KayecTBa'. 4/19 NUTbA, MPUTrOTOBJ/IEHUA
nnum n obecneyeHmMsa CaHUTAPHO-
rMrMeHnYecKmnx npoLueayp.



[Ipon3BOACTBEHHbIE CUCTEMDI
BOAOCHabxeHMsa obecneynBatoT nogauvy
BOZ,bl PA3/IMYHOI0 KayeCTBa Ha
TEXHONOTMYECKME HYXAbl PA3/IUYHbIX
noTpeburtenen.



[lpoTHMBOMOXAapHbIE CUCTEMDI
BOAOCHabXeHNs npeAHa3HAYEHbI A4S
TYLUEHWUS OTHA MW ANS NPeAOTBPaLLEeHUS
ero pacnpoctpaHeHusa. Boga B
MPOTMBOMOXAPHbIX BOAOMNPOBOAAX MOXET
ObITb M HENUTLEBOIO KayecTBa. [1o chepe
0b6CcAyXMBaHMA CUCTEMbI MOTYT ObIThb
obbeAMHEHHbIMU (XO3AUCTBEHHO-
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DOTMBOMOXAPHbIE, NPOM3BOACTBEHHO-
DOTMBOMOXAPHbIE, XO3ANCTBEHHO-

DOW3BOACTBEHHbIE) NN Pa3e/lbHbIMU.



BHYyTpeHHMM BOAONPOBOA,
obecneunBatoWmmn Nnogavy BoAbl
O4HOBPEMEHHO Ha XO3AUCTBEHHO
NMUTbeBblE, MPOU3BOACTBEHHbIE U
MPOTMBOMNOXAPHbIE HYX/bl, Ha3bIBAlOT
eanHbiM. CoegnHeHMe BO40NPOBOAOB,
NOAAIOWMX BOAY HEMUTLEBOIO KA4ecTBa, C
XO3AMCTBEHHO-NMUTbEBbLIMU HE
A0nycKaeTcs.



[1o cnocoby ncnonb30BaHMA BOAbI CUCTEMDBI
6bIBaOT C NPAMOTOYHbIM BOAOCHAbXeHNEM, C
060pOTHbIM BOAOCHAOXEHNEM M C NOBTOPHbIM
MCNoOJib30BaHMEM BOAbI. [IpmeHeHne cucTem
Cc 060pPOTHbLIM BOAOCHAbXEeHMEM U C
MOBTOPHbIM UCMO/Ib30BAHNEM BOAbI HAXOAUT
BCe 6o/blLee pacnpoOCTpPaHEHME HA
NPOMbILWEHHbIX NpeanpuaTusax. MNpu Boibope
CUCTEeMbl BOAOCHAbXeHUA B 3aBUCUMOCTU OT
Ha3HayeHMsa obbeKkTa cnegyeT yUnTbiBaTb
TEXHOJIOrMYeckKme, MPOTUBOMOXAPHbIE U
CaHUTAPHO-TUrneHnyeckne TpeboBaHus, a
TAKXKe TEXHMKO-IKOHOMUYECKMe
coobpaxeHus.



B 3aBMcMmocCTM OoT 0becneyeHHOCTH
HaNOpPOM M YCTAHOB/IEHHOI O
obopyaoBaHMA pa3nnyaloT caegytowme
CUCTEeMbl BOAOCHAbXeHUS:

- CUCTEMQ, 4EeNCTBYOLW,asa Nog HanopoMm B
Hapy>XHOM BOZ0MNPOBOAE.

- CMCTeMa € BogoHanopHbim bakom bes
NOBbICUTE/IbHON HACOCHOW YCTAHOBKM.
- CMCTeMa C NOBbICUTENIbHOW HAaCOCHOM
yCTaHOBKOW 6e3 BogoHanopHoro baka.
- CMCTeMa C BO40HanopHbIM 6akom u
NOBbICUTE/IbHON HACOCHOW YCTAHOBKOM.



CxeMmbl ceTen BHYTPEHHUX
BOAOMNPOBOJOB



CeTn BHYTPEeHHMX BOAONPOBOAOB COCTOAT
M3 MarncTpasibHbIX TPy6OoNpoBOA0B,
CTOSIKOB, M MOABOA0K K BOAOPA3b0OpPHbIM
YCTPOMCTBaM. B 3aBMCMMOCTH OT pexmnma
BoAoNnoTpebaeHna M Ha3HAYEeHUSA 34aHNS, 3
TaKXXe OT TEXHOI0MMYECKUX U
NMPOTMBOMNOXAPHbIX TPeboBaHMM CceTU
ObIBaAOT TYNMNKOBBIMM, KONbL,EBLIMYU,
KOMOWHNUPOBAHHBLIMW, 30HHbIMM, @ MO
PACMNOJIOXEHMIO MAarnMCTPabHbIX
TPybonpoBOAOB C HUXHEWN N BEPXHEN
Pa3BOAKOM.



TynukoBble ceTn NPUMEHSAIOT
rA1aBHbIM 0O6pa3oM B 34aHUAX,
rAe AOMNyCKaeTCs nepepbiB B
nogaye BOAbl B C/1y4ae BbIXOAA
M3 CTPOS YAaCTU UM BCEN CETU
BOAOMNPOBOAA. DTO MOryT BbITh
XXWJble, a4MUHUCTPATUBHDIE, A
MHOMAa U MPOU3BOACTBEHHbIE
34,aHUS.



KonbLeBble CETM MPUMEHSAIOT B 34aHUAX
npu HeobxoaMMoCTN obecneyeHus
becnepebonHoro cHabxxeHns Bogou
noTpebutenen B MHOrO3TaXHbIX 34aHUAX),
B 34,aHUNSAX C MPOTMBOMOXAPHbIM
BOAOMNPOBOAOM, B MPON3BOACTBEHHbIX
34aHUAX U T. N.). KonbueBble ceTu
NMPUCOEAUHSAIOT K HAPY>XHOMY
BOAOMNPOBOAY HECKO/IbKMMM BBOAAMM, TaK
4TO B C/Tydae OTKJIKOYEHUS O4HOTO N3 HUX
nogaya BOAbl B 34aHMe He NpeKpaLLaeTcs.



KombunHmMpoBaHHble ceTu, cocToswme 13
KONIbL,EBbIX U TYNMMKOBbIX MarnCTPaabHbIX
TpybonpoBOA0B, MPUMEHSAIOT B KPYMHbIX
34aHUAX ¢ 60s1bKM pasbpocom
BOAOPa3bopHbIX YCTPOUCTB.



MaTepuansl ane
BOAOMNPOBOAHOMU CETMU.
ApmaTypa



Hanbonbliee npymeHeHWe gna yCTPONCTBA
BOAOMNPOBOAHOM CETU NOJYUYNUN CTA/IbHbIE
TPYObl, BbIMyCKaemble MPOMbILWAEHHOCTbIO
Ans pe3bboBbiX M 6e3pe3bboBbIX
coeanHeHnn, becwoBHble (LEeNbHOTAHYTHIE)
M CO WBOM (cBapHble). CTasbHble
BOAOra3onpoBOAHble TPYObl M3roTOBAAIOT
no F'OCT 3262-75 yC/IOBHbIM MPOXOA0M OT
10 40 150 MM. Tpybbl BbinyCKatoT
OLMHKOBAHHbIE M HEOLMHKOBAHHbIE
(4epHble).



YyryHHble BOAONPOBOAHbIE PacTPybHble
TPYObl NPUMEHSAIOT 419 YCTPOMUCTBA BBOAOB
(Ha gasneHue o 1 Mlla) n yyacTtkoB ceTy,
npokaagbiBaeMbix B 3emae. AanHa
YYT'YHHbIX TPYO MOXEeT COCTaBAATb OT 2 A0
6 M. KosbLieBble pacTpybHble wenm B
CTbIKOBbIX COAMHEHUNAX YYTYHHbIX TPYD
ANAMETPOM A0 300 MM 3a/e/1bIBatOT C
MOMOLLbIO PE3MHOBbIX MaHXeT.



AN BHYyTpPEeHHMX ceTen BOAOMNPOBOAA
MCNOb3YOT NJIACTMACCOBbIE HAMOPHble TPpybObl 13
NOJIN3TUIEHA HU3KOM N BbICOKOW NJIOTHOCTU
(FOCT 18599-2001), AMamMeTpOM OT 12 40 160 MM
Ha pabouee gaBneHue g0 1 Mla B byxTax, Ha
KaTyLlwKax Uan B OTpe3kax AJIMHOU 40 12 M, a
TakoKe Tpybbl HANOpHbIE 13
HeNAACTUPULLMPOBAHHOIO MNOANBUHUAXIOPUAA
(FOCT P 51613-20000) AnaMeTpoM OT10 A0 160
MM C HOMWUHA/IbHbIM AaBaeHnem 1,6 MTlla ¢
pacTpybom nog KneeBoe COeAMHEHME, NOA
3/1aCTUYHOE YNNOTHUTEIbHOE KOAbLLO U be3
pacTpyba, B oTpeskax 40 6 M (12 M) u
nonunponuaeHa (TY 38-102-100-89). Cpok
cnyx6bl Tpyb npn TemnepaTtype 20°C - 5o sieT.



CoeagnHEHME NOZIMSTUEHOBbIX U
NOJIMNPONUIEHOBLIX TPYD Mexay coboun un ¢
$aCOHHbBIMM YAaCTAMMW BbIMOAHAIOT
npenmyL,eCTBEHHO MeTO40M KOHTAaKTHOW CBAPKMU
B CTbIK MJIX C MOMOLLLbIO COeANHUTEbHbIX
AeTasien C 3aK1aAHbIMW HarpeBaTenaMum
(3n1ekTpOody3nOHHBIMU GUTUHFAMK). BO3IMOXHO
MexaHu4yeckoe coejMHeHne C MOMOLLbLO
KOMMNPECCNOHHbIX PUTUHIOB. PacTpybHble TpybOobl
M3 MOIMBUHUAXNOPUAA COEANHSAIOT NPU NOMOLLM
333ap03ano/IHAIOLLErO K/Iesl HQ OCHOBE
TeTparnapodypaHa (tuna "Tangit") nam c
MOMOLLbO 31AaCTUYHBIX YNJIOTHUTE/IbHbBIX KONeL,,.



[MnacTtmaccoBbie Tpybbl 1erko obpabaTtbiBatoTCs U
MOHTUPYIOTCSA, HO BBMAY CBOEN MTMOKOCTM OHM
TpebytoT 6osblIero Ymcna KpenaeHMM Ha
eAVIHULY A/MHBI M 60/1blIe NOAXOAAT AN
CKpPbITOrO MOHTaxa . MosmnponnneHoBble TpyObl
Ha MOpO3e CTAHOBATCA XPYNKUMMK, MO3TOMY MX
MOHTaX HeobXxoAMMO BECTM NpU TemnepaType
Bbiwwe 5°C.

Hapsay ¢ nnactmaccoBbiMm Tpybamu BCe valye
MCNONb3YIOT METANN0NOIMMEpPHbIE TPYDbl,
KoTopble 061a4at0T TEMU XKE AOCTOMHCTBAMM U
HeA0CTaTKaMM, YTO M NANACTMACCOBbIE.



[loaB/1IeHME N1AaCTMACCOBbIX U
MeTaN/IoNOJANMEPHbIX TPYH NO3BOAMANO
nepenTn OT NOC/ae40BaTE/IbHOM CXEMDI
npucoeamHeHnsa NnprubopoB K CTOAKY K
napaniesbHOWN C UCMOb30BaHMEM
MO3TAaXHbIX KOANEKTOPOB. [1pn 3TOM CXeme
3HAUYMTE/IbHO CHMXAETCA BANSHUE
O4HOBPEMEHHOIO BKAOYEHMUS
BoAoOpa3bopHOM apmaTypsbl y
PACNOJIOXEHHbIX PA0M NPUOOPOB Ha
pPacxog BoAbl Kaaoro npmbopa .



MegHble Tpybbl HaxoaAT Bce bonbluee
NPUMeHEeHNe Npu UHANBUAYAIbHOM
KOTTEAXKHOM CTPOUTENLCTBE. DTM TPYObI
0bbeANHAIOT BCE AOCTOMHCTBA
MeTaN/IMYeCKMX 1 NAACTMACCOBbIX TPYD, HO
obnasatoT 60NbLWNM CPOKOM
KCnAyaTaumun. Tpybbl N3 HepxxasetoL,eu
CTaIM TAkKXXe Ha4ya/IM UCNOJIb30BaTb A1
CMCTEM BHYTPEHHEro BOAOMNPOBOAA NocC/e
NOsSIBAIEHUS NPUHLMMNNAJIBHO HOBbIX
MeTOA,0B coeANHeHUSA TPYO 1
Pa3HOOHpPa3HbIX GACOHHbIX YaCTEMN.



ApmaTypa. BoaonposoaHaa apmaTypa
M3roTOBASETCA U3 NaTYHW, CTan, OPOH3bI,
Ceporo 1 KOBKOIro 4yryHa, njiactmacc. Beibop
MaTepuaia onpeaenserca ycJi10BUAMMU
3KCN/lyaTauuun n HasHavyeHmnem apmatypsbl a4
XO3ANCTBEHHO-MNTBLEBbIX M XO3AUCTBEHHO-
NMPOTMBOMOXAPHbIX BOAOMNPOBOAOB
yCTaHaB/MBAIOT apMaTypy Ha AassieHune 0,6 MIa,
a ANA pa3fe/ibHbIX MPOTUBOMOXAPHbIX
BOA0OMNPOBOAOB - Ha AaBsieHue 0,9 Mla. B
BOA0MNPOBOAHbIX CETAX UCMOJIb3YyeTCH
c/ieZyoLme TUMbl apMaTypbl: 3anopHasg,
BoZOpa3bopHas, peryaMpoBoYHas 1
npegoxpaHuTesibHas.



K 3anopHou apmaType MOXHO OTHECTM
NpobKOBbIE NPOXOAHbIE KPaHbI, 3a4,BUXKM,
3aMOpHble BEHTUN, aBTOMATUYECKM
3aKpbIBatOLLMECs KAaMaHbl,
npegHa3HavYeHHble 41 NepeKpbITUS
OTAE/IbHbIX YY4ACTKOB CETU, U AP.



3anopHYy apMaTypy yCTaHaB/IMBAIOT B
CAefyoLmx MecTax: y OCHOBaHMSA CTOSIKOB
XO3ANCTBEHHO-MNTHEBOW CETU B 34aHMUSAX,
nmetolmx bonee AByx 3TaXKeun; Ha BCEX
OTBETBAEHMAX OT MarncTpabHbiX TPybOoNpoBos0B;
Ha KO/IbLLEBOM MArncTpasibHOW CeTH; Y OCHOBaHUSA
MOXXAPHbIX CTOAKOB, HA KOTOPbIX MMEeTCA NATb
MOXapHbIX KPAHOB 1 60s1ee; Ha OTBETBAEHUSAX B
KaXAY0 KBAapPTUPY; HA NO4BOAKAX K MPOMbIBHbIM
KQHA/IM3aLMOHHbIM YCTpoucTBam (bavkam,
CMbIBHbIM KpaHaM, MMCCyapaMm); Ha NOABOAKAX K
BOZOHarpeBaTesibHbIM Npmnbopam; nepea
npubopamu 1 annapaTaMmu CneLnanbHoOro
Ha3HA4YeHWs; Ha OTBETBAIEHUAX, NUTatoWmx bonee
NaTK BOZ0PA3bOPHbIX YCTPOMUCTB.



Ha TpybonpoBoaax yCc/10BHbIM NPOX04,0M
bonee 5o MM B KauecTBe 3aNOPHOMU
apMaTypbl yCTaHaB/IMBAKOT 3a4BUXKKUN. K
BOAOpa3bopHOM apMaType OTHOCATCATCS
KpaHbl BOAOPa3bopHble, (MOJIMBOYHbIE,
MNCCYapHbl€, CMbIBHbIE, MOXAPHbIE N T. 4.),
cMecuTenu, npeAHasHayeHHble 415
CMeLVBaHUSA XON04HOMN N ropsyYen BOAbl
(CO CTaLuMOHAPHOM AYLWEBOU CETKOM U C
AYLWEBOWN CETKOW Ha TMOKOM LUaHre) U
MOMN/1aBKOBbIE K/1aMnaHbl.



PerynupoBo4Hasa apmaTypa
npeAHa3HavYaeTca 419 peryJiMpoBaHuUS
pacxoAa v ANS NOAAEPXKAHMS
onpeaeneHHOro Hanopa B cetn. K
PeryamMpoBOYHOMN apMaType OTHOCATCS
pPerynaTopbl A4aBAeHUS, PErYIMPOBOYHbIE
BEHTUAM N T. N. Perynatopbl AaB/IeHUS
(Harnopa) NOHWMXAIOT AaBJ/IeHNE U
nogaepxuBatoT ero "nocne cebsa”, nostomy
MX YCTAaHABAMBAIOT Ha BBOAAX B 34aHUS, B
KBAPTUPbI, HA 3TaXaX MHOMO3TaXHbIX
31aHUWN.



K npeaoxpaHuTenbHOM apMaType
OTHOCATCA NPeAOXPaAHUTENbHbIE KAAaMaHbl,
obecneumBatoume B CETU AU NEPEA
npnbopamMmn HaNop, He NPEBbILAOLLNN
3a4aHHbIN, @ TakKXKe 0bpaTHble KnanaHbl,
obecneumBatouime gBUXKEHME BOAbI B
TpybonpoBoje TONbKO B O4HOM
HanpaBAEHUM.



BBoAbl BOAOMNPOBOAQ,
BOAOMEpPHbIE Y3/1bl U
YCTPOUCTBA A/11 U3SMEepPeHUS
KO/JIM4yecTBa pacxoayemMou
BOAbI



TpybonpoBog OT CETU HAPY>XXHOro
BOAOMNPOBOAA AO CETU BHYTPEHHEro
BOAOMNpoBoAa (40 BOAOMEPHOrO y3/1a UIu
3aNOpPHOWM apMaTypbl, Pa3MeL,eHHbIX
BHYTPU 34,aHNA) Ha3biBaeTCH BBOAOM.



[Ana nsmepeHusa pacxoza BoAbl B 34aHUAX
YCTaHaB/MBAKOT BOAOCHETUNKU, BXOAALLME
B COCTaB BOAOMEPHbIX Y3/10B. BogoMepHbIN
y3e/1 pacrnoaaratoT B TEMJIOM U CYXOM
HEXW/I0M NOMELLLEHNM B 1EMKOL0CTYMHOM
AN51 OCMOTpa MecTe B6AM3U Hapy>KHOM
CTeHbl Y BBOAaA B 34aHMe. Halle Bcero ero
pacno/iaratoT B NOMELLEHUSAX
LLleHTpaabHOro tenaosoro nyHkTa (LTIT), B
noABasiax Uaun B NPUSAMKAX, yCTPanBaeMbIX
B KOpUAOpPax, MMHBO Ha NeCTHUYHBIX
NJoWaaKax 34aHuS.



[lna nsmepeHunsa KoanyecTsa BoAbl Ha
BBOZAX BHYTPEHHEro Bo40NpoOBOAa
YCTaHaB/IMBAKT CKOPOCTHbIE KPbl/bYaTble U
TYPOUHHbIE CHETUYNKM BOAbI [lBUXKEHME
BOAbI B 3TUX CYETYMKAX MPUBOAMUT BO
BpaleHne BepTYLWKY (TYpOMHKY),
pa3MeLleHHYIo B Kopnyce. YraoBas
CKOPOCTb BpalLeHNA BEPTYLUKK
MPOMNOPLMOHA/IbHA CKOPOCTU ABUXKEHMUS
BOAbI. [TlepeAaTOYHbIN U CYETHbIM
MeXaHW3Mbl NepesarT U CYMMUPYIOT
060pOTbI BEPTYWKM (TYpPOUHKM), M Ha
undpepbraTax PMKCMpyeTCa KOIMYECTBO
XUAKOCTU, NpoLLeALlen Yepes CHETUMK.



Kpbl/ib4aTble CHETYMKU BOALIN3TOTOBAAIOT
ANAMETPOM (Kasimbpom) 40 40 MM
BKAOUMTENbHO. OCb BpaleHus
KPbI/IbYATKMN Y 3TUX CYETYMKOB
PAcnosioXKeHa NepneHAnKYISIPHO
HanpaB/IEHUIO ABUXEHUS BOABI.
Kpbl/ib4aTble CHETYMKU MOXHO
YCTaHABAMBATb TO/IbKO Ha
rOPU30HTabHbIX Y4acTKax TpybonpoBoaoB
c pe3bboBbIM coeagmnHeHneMm. Cyw,ecTBytoT
TaKXXe Kpbl/bYaTble BOAOCHETUMKMN,
KOTOpble MOXHO YCTaHaB/IMBATb Ha
BEPTUKA/IbHbIX y4aCTKax TpybonpoBoAoB.



TypburHHbIE CYETUYNKM BOAbI OT/INYAIOTCS OT
KPbI/IbYaTbIX TEM, YTO OCb BpaLLEHMS
BEPTYLWKU (TYPOMHKIM) Yy HUX NapanaenbHa
HanpaBAEHUIO ABMXEHMSA BOAbI. CYUETHbIN
MEeXaHN3M COegNHEH C BEPTYLLKOW
yepBAYHOU Nepesaven. CHeTUnKHK
NPUCOeAUHATCA HA PpAaHLAX K
TpybonpoBogaMm, HaxoAAWMMCSA B 1H060M
NO/IOXKEeHUU (TOPU30OHTA/IbHOM,
BEPTMKA/IbHOM UV HAKJIOHHOM) C
HanpaBaeHNEM ABUXEHNS BOAbI CHN3Y
BBepX. TypOUHHbIE CYETUMKM BbIMYCKAOTCSA
Kanmbpom OT 50 40 200 MM.



[lpoTBONOXApPHbIE
BOJOMNPOBOAbI, CPUHK/IepHbIe
N ApeHYepHble YCTAaHOBKW



[IpoTMBONOXAapPHbIE BOAONPOBOAbI B
cooTBeTCcTBMU C TpeboBaHuamm CHul 2-04-
01-85* yCTpamBatoT B XXWUJbIX 34aHUAX
BbICOTOM 12 3Taxeun n bonee. B Xxunabix
3/1aHNAX BbICOTOM OT 12 A0 15 3TaXeMu
yCTpamBaloT 06beAMHEHHbIN
XO35IMCTBEHHO-MPOTUBOMOXAPHbIN
BOAONPOBOJ, @ BbICOTOM 16 3TaXen u
bonee - pasgenbHble NPOTMBOMNOXAPHbLIN U
XO3ANCTBEHHO-NMNTbEBOM BOAOMNPOBOAbI.



B coctaB 060pya0BaHMA NOXApPHOro KpaHa
BXOAAT NOXAPHbIM BEHTU/Ib AMAMETPOM 5O
AN 65 MM C BbICTPOCMBbIKAIOLLENCS
NOJIyrankou, NeHbKOBbIN PYKaB (LUAAHI)
TAKOro Xe gnamMeTpa A4/ IMHOMN 10 UAN 20 M C
bbICTpOoCMbIKAOWMMMCA NOAYyrankamm (408
npucoeANHEHMS K BEHTUKO) M MOXAPHbIN
CTBOJ1 C HAKOHEYHUKOM (CNPbICKOM)
AVAMETPOM 13, 16 NIv 19 MM.



[TpoTMBONOXAapPHbINM BOAOMNPOBOA, AOJ/IKEH
obecneumBaTb Noga4y HeobxoAMMOTO
KO/IMYeCTBa BOAbI MNoJ, ONpeAe/IeHHbIM
HaNopoM K JIlo6OMy 13 UMEIOLLMXCS HA HEM
MOXXapHbIX KpaHOB. Mpr NoXXapoTyLweHnH
MOryT AeNCTBOBATb OAUH KpaH NN
O4HOBPEMEHHO HECKO/1IbKO KPaHOB (04Ha
CTPYS UJIN HECKOIbKO PacYeTHbIX CTPYMK).
Ecan Hanop B ceT He40CTATOYUEH,
YCTAHaBAMBAOT MPOTUBOMOXAPHbIM HACOC,
BK/1FOYAOLLLIMNCA aBTOMATUYECKM.



B HeKoTOpbIX 34aHNAX YCTpanBatoT
aBTOMaTMyeckue (CNpUHKIEPHbIE) NN
nosiyaBToMaTnyeckume (g4peHyepHole)
cucTeMbl noxapoTtyweHusd. CnpuHkaepHas
YCTAHOBKA CAYXUT ANA IOKAJIbHOIO
MOXXapPOTYyLIEHNS HAQ HOPMATUBHO 3a4aHHOM
naowaamn 3aWwmiLaemMoro noMeLLeHus.
[lpeHuyepHaa cnctemMa npegHasHayeHa A4
TYLLEHWNA NOXapa Ha 3a4,aHHON TEXHOI0IOM
naowaan Uan 449 cCo3aHuna BOAAHbIX
3aBeC, NO3BOIAIOLWMX OTCeYb OYar noxapa
OT OCTa/IbHOIrO NOMeLLLEeHUS.



CnpuHKAepHada yCTaHOBKA COCTOMUT U3
CnpuHKAepoB (pa3bpbidrnsatenen),
pacnpegennTesibHbIX U MarmCTpabHbIX
TpybonpoBOAOB, KOHTPOJIbHO-
CUIFHA/IbHOIO KJ/1arnaHa, rMaBHOM 33 BUXKMU,
OCHOBHOIO M aBTOMATMYECKOro
BOAOMNUTaTE/1IeN.



CncTemMbl aBTOMATUYECKMX YCTAaHOBOK CO
CNPUHKAEPHbIM 0bopyaoOBaHMEM HBbiBatOT BOASIHbIE,
BO3AYLWHbIe M BO3A4YLWHO-BOASHbIE. BoasiHbIe
CUCTEMbI YCTPAMBAIOT B TEMJIbIX MOMELLEHUSAX C
TemnepaTypou Bbiwwe 5°C, BO3AYLWHbIE U
BO3AYLWHO-BOASAHbIE CUCTEMDI - B HEOTAMN/IMBAEMBIX
MOMEeLLEHNAX, HAXOAALLMXCA B PAUOHAX C
MPOAO/KUTENIbHOCTBIO OTONUTE/ILHOMO CEe30Ha
COOTBETCTBEHHO bosiee 240 AHEN. B BOAHbIX
cUcTeMax CNPUHKAEpPbl YyCTAaHABAMBAIOT PO3EeTKAMM
BHM3, @ B BO3AYLHbIX N BO34YLIHO-BOASAHbIX -
po3eTkamu BBepx. Bo Bcex cmctemax CnpuHKIepbl
pPasMeLLatoT NepneHanKyAapHO 3aLMLLAEMOMN
MOBEPXHOCTU HA PACCTOSAHUM He bonee 3 M 4pyr OT

Apyra.



[lpeHyepHbie yCTaHOBKU. B 3aBUCMMOCTU
OT CTEMNEHM MNOXAPHOM ONACHOCTU 34aHNM
NPUMEHSIOT ApPeHYepHble YCTAaHOBKM
3a/IMBHble (BO B3PbIBOOMACHbIX
nomMeLeHmnaxX) n cyxoTpybHbie.B 3aanBHOM
YCTaHOBKe JpeHyepbl pacrnosaratoT
pO3eTKamm BBEPX, B CYXOTPYOHOM -
PO3eTKaMM BHU3.



OcobeHHOCTU YCTPOMCTBA
CUCTEM ropsivyero
BOAOCHab)xeHus



[opsAvyo BOAY pacxoaytoT Ha bbITOBbIE U
NPOU3BOACTBEHHbIE HYXAbl. B
3aBUCMMOCTUM OT HAa3HAYEHUSA ee
noTpebaaoT B CMeCcH C X0104HOW BOAOM
MM caMocToATeNIbHO. KayecTBo ropsayven
BOZbl, PACX04YyEMON Ha BbITOBbIE HYX b,
A,0/KHO oTBeYaTb TpeboBaHUAM.
[locTynatowan B CUCTEMY ropavero
BOAOCHabXeHunsa Boa He A0/1)KHA ObITb
XKECTKOW 1N arpeCcCMBHOM MO OTHOLLEHMIO K
MaTepuany Tpyb.



CyLwecTByeT HECKOIbKO CNocoboB
MOyYEeHMS rOPAYEN BOADI:

- B MECTHbIX YCTAHOBKAX MaJ/1ou
NPOM3BOAUNTENBLHOCTU (BOAOIrPENHbIe
KONOHKMW, ra3o- U 3/IeKTpoHarpesaTeny,
KUNATUABHUKUK, HeOONbLUME BOAOrPenHbIe
KOT/bl, Fe/IN0OYCTAHOBKU U A4P.);



- LEHTPA/IN30BAHHO:

a) B BOAOBOASAHbIX MM MNAapOBOASHbIX
noAorpeBaTensix, pacnosaraemMbix B
TEMNJIOBbIX MYHKTAX Ha O4HO UM HECKOIbKO
3/1aHUW;

6) B paMOHHbIX KOTENbHbIX C pa3aayen
ropsiuen Bo4bl NnoTpebuTtensam no
HapPY>XHbIM CeTSIM, 06CYy>KMBaAKOLW UM
bonbline rpynnbl 34aHMN, KBApTaa, PauoH,
nocenok;

B) U3 Ten/ioceTn npu HenocpeACTBEHHOM
pa3bope ropayemn Boabl noTpebutensamm.



CucTtembl LeHTPaIM30BAHHOIO ropsvyero
BOAOCHabXeHnsa. 9Tn cUcCTeMbl
NoApPa3AeNAloT:

- No crnocoby nosy4YeHUs ropsivYen BOAbI - C
HenocpeACTBEHHbIM HAarpeBoM BO/Abl B
KOT/1aX, C HAarpeBOM ee B NoAorpeBaTesiax C
npMMeHeHueM TenaoHocuTend (nap,
neperpeTtas BOAQ);



- N0 cnocoby nogauun ropssyen BoAbI -
cnctema 6e3 6akoB-akKyMynaTOPOB,
obecneumBatoLLaa Nnogady ropsaven BoAbl
noTpebutensam 6e3 paspoiBa cTpym (NoA
AaB/1IeHNeM ropoACcKoro BOAOMPOBOAA), U
cuctemMa ¢ 6akamu - akKymMynsaTopamu,
obecneumnBaroLL,aa Nnogady ropsaven BoAbl
noTpebutensim yepes HanopHble Hakw,
BbICOTA PACMNO/I0XEHMNSA KOTOPbIX CO343€eT
HY>XHbIX HAaNop B CUCTEME,;



- No cnocoby MCNoIb30BaHMSA NeperpeTon
BOAbI OT Tenso3neKkTpoueHTpanen (TIL) -
3aKpbITas CUCTEMA, NCMONb3YOWan BoAyY OT
TOLl B kKauecTBe TensioHOCUTENA AN
HarpeBa BOAbl B NOAOrpeBaTENSAX, U
OTKPbITasA CUCTEMA C HEMOCPEACTBEHHbIM
BOAOPa3bopom Npm yCc/10BUM COXPAHEHUS
KauyeCcTBa BOAbl, OTBEYAIOLLErO
TpeboBaHMAM;



- N0 CNOCOby ABMXEHUSA BOAbI B CUCTEME - C
eCTeCTBEHHOW LMPKYASALMNEN MOA
AENCTBMEM FPABUTALLMOHHOIO HANOP3,
KOrga ABUXXKEHME ropsiuen BOAb!
0byCc/10BNEHO N3MEHEHNEM €€ NIOTHOCTU
BC/IeACTBUE N3MEHEHMS TEMNEPATYPbI, U C
MCKYCCTBEHHOW LMPKYSLLMEN -
nobyanTenbHOM, C MOMOLLbIO
LUPKYAALNOHHOIO Hacoca.



B cncTtemy LeHTpaan30BaHHOIO ropsiyero
BOAOCHAbXeHMA BXOAAT crieayowme
3/IeMEHTbI: FreHepaTop Tena;
BOAONOAOrpeBaTesnb; TpybonpoBoabl
TEeNnJ0HOCUTENR, COeAUHAIOLLME FeHepaTop
TenJsa c BOAONOAOrpeBaTesiem;
TpybonpoBoAbl, pa3BOAALLNE FOPAYYIO BOAY
noTpebutensim; ceTeBble yCTPOUCTBA;
apmaTypa (Bogopa3bopHas,
npeAoXpaHUTeNbHAsA, 3anOpHas);
aKKymynaTopbl (baku); HACOCHbIE YCTAaHOBKW;
KOHTPOJIbHO-PEerympytoLLme yCTPOUCTBA
(peryndaTopbl pacxoaa, TemnepaTypbl).



KaHaansauusa



Cncrtema BHYTPEHHeW KaHam3auum
COCTOUT N3 HECKO/IbKNX KOMMOHEHTOB,
cpean KOTOPbIX: MPUEMHUKN CTOUHbIX BOA,
TpybonpoBoAbl, B COCTaBe KOTOPbIX BXOAAT
OTBOAHbIE IMHUN, CTOSIKM, KOJINEKTOPbI,
BbIMYCKWN, YCTAHOBKU AN NepeKavykm Uam
npeaBapUTe/IbHOM OYUCTKM CTOYHbIX BOA.



CncTtemMbl BHYTPEHHEW KaHa/M3aLum
obopyayloT yCTPONCTBAMM A4S
BEHTUAALUU U AN YNCTKN B C/TyYae
3acopoB. Alnda npeaoTBpalleHuns
MPOHNKHOBEHWSA FAa30B U UCNAPEHNMN U3
KaHA/IN3aLMOHHOM CETU YCTAaHABANBALOT
rmapaBanyeckme 3aTBOPbI -- CUPOHDI.



OTBOA CTOYHbIX BO, MOXET
OCYLLEeCTBAATLCA TAaKXKe NO OTKPbITbIM UIN
3aKPbITbIM KaHa/1laM U JIOTKaM B
COOTBETCTBUM C CAHUTAPHbIMMU
TpeboBaHusaMM. CTOUYHbIE BOAbI OTBOAATCS,
KaK NpaBu/i0, CAaMOTEKOM BO
BHYTPUKBAPTa/IbHYIO KaHa/IM3aLMOHHYIO
CeTb U Aasiee B HAPYXHYIO
KaHA/IM3aLMOHHYIO CeTb HaCeJIeHHOrr 0
MYyHKTA.



KaHa/n3aumMoHHas CeTb COCTOUT U3
HECKOJ/IbKMX CTpaTernyeckmx yacteu: Tpyo,
HAaCOCHbIX CTAHL MW, KaHAIM3ALNOHHbIX
KONOALEB, APEHAXHbIX YCTPOUCTB U TaK
Aanee.



KaHanunsaumoHHble Tpybobi: NBX,
NOJIMNPONUIEHOBbIE, CTa/IbHbIE, YYTYHHbIE,
XenesobeToHHble B KaHaAM3aLMOHHbIX
TPYbONpPOBOAHbIX CETAX MCMO/b3YIOTCS
TPYObl, BbINOJIHEHHbIE N3 PA3NYHbIX
MaTepuaNoB: CTaaun, YyryHa, NJ1acTuUKa u
xenesobeToHa.



OAWH 13 OCHOBHbIX 3/1eMEHTOB BHYTPEHHEW
CeTU KaHa/IM3aLmnK -- MPUEMHUKUN CTOYHbIX
BO/J, B KQUeCTBe KOTOPbIX C/IyXaT
CaHMTapHble NpMbOopbI, Tpanbl, CIMBHI,
BOPOHKW, NOTKU U T. N. [Ana npuema

40X AeBbIX CTOYHbIX BOJ, Ha MOBEPXHOCTH
KPpOBJ/IM YCTAHAB/INBAOT BOAOCTOUYHbIE
BOPOHKMW.



[lna oTBOAA CTOYHbIX BOZ C MOBEPXHOCTU
No/jia B KaHA/IM3aLMOHHYIO CeTb
npeAHa3Ha4YarTCA YyryHHbIe Tparbl C
achabTUPOBAHHOW NI SMAJIMPOBAHHOM
BHYTPeHHeW NOBEPXHOCTbIO. Tpansl
bbIBatOT C NPSAAMBIM M C KOCbIM BbIMYCKOM.
Pa3smepsbl Tpanos (B n/siaHe) C BbIMyCKOM
AVaMeTpOoOM 5O MM COCTAB/AOT 200 X 200
MM, AMaMeTPOM 100 MM - 300 X 300 MM



OTonseHue



OmonumenbHbie npubopebl

OTonuTtenbHble NprUbopbl ABAAOTCS
3/1eEMEHTOM CUCTEMbI OTOM/IEHMS,
npeAHa3HaYeHHbIM A4/15 Nepeaayn TenaoThl
OT TENJIOHOCUTENS BO3AYXY OrPaXKAaroLWwmnm
KOHCTPYKLMAM 06CNy>XXMBAEMOro
MoMeLLeHMS.

TpebosaHus.

K oTonutenbHbiM Nnpnbopam 06bIYHO
BblABUraeTcs paj TpeboBaHnM, Ha
OCHOBaHWMM KOTOPbIX MOXHO CYyAUTb O
CTEMNEHM UX COBEPLLUEHCTBA U NPON3BOANTL
CPaBHEHMS.



[laHHble TpeboBaHUSA GOPMMPYIOT MO
cneAyrwWwmnm rpynnam:
CaHumapHo-euaueHu4eckue.
OTonuTenbHble Npubopsbl Mo
BO3MOXHOCTU A01KHbl 06/1aaTb Hosiee
HWU3KOW TeMMNepaTypomn KoOpnyca, UMeTb
HaMMEHbLUYIO NJIOWaAb FOPU30OHTANbHON
MOBEPXHOCTU A1 YMEHbLUEHNSA OTN0XEHNY
Nbl1M, NO3BOAATL OecnpenaTCTBEHHO
YAQ/IATb Mblb C KOPMYCa M OrpaXkAaroLLnX
NOBEPXHOCTEN NMOMELLEeHUNS BOKPYT HUX.



JKoHOMUYecKue.

OTonuTtenbHble NpUbOPbI AO0/HKHBI UMETb
HaMMeHbLUWe NPUBEAEHHbIE 3aTPaThbl Ha UX
M3roTOB/IEHME, MOHTAX, IKCMyaTaLMIO, a
TaKXXe 06/1a4aTb HAMMEHDBLLMM PACX040M
MeTasna.



ApxumekmypHO-CmpoumesibHsble.
BHewHWn Bna otonmtensHoro npmnbopa
A,0/KEH COOTBETCTBOBATb MHTEPbEPY
NOMeLLLEHNS, @ 3aHUMAEMbIM MU OOBEM
0/1KEH ObITb HAMMEHbLLUM, T.€. UX OOBEM,
NMPUXOAALWMNCA HA €ANHMLY TEMJI0OBOrO
NOTOKA, A0/HKEeH ObiTb HAMMEHbBLLUM.



[lpou3sodcmBeeHHO-MOHMAMCHbIe.

[lomxHa obecneymBaTbCa MAaKCMMA/IbHAS
MexaHm3aumna paboT npm Npomn3BOACTBE U
MOHTaXe OTONMTE/IbHbIX NPNOOPOB.
OTonuTenbHbix Npubopos. OTONUTEIbHbIE
npubopbl 40KHbI 06/1a4aTb 40CTAaTOYHOM
MeXaHMN4YeCKOW NPOYHOCTbIO.



JKCNAYyamayuoHHsbIe.

OTonuTenbHble NPUOOPbI AOJIKHBI
obecneuynTb ynpaBAaeMOCTb UX
TennooTaavyen n obecneymsaTtb
TEeNJ0yCTONYNBOCTb U
BOAOHEMPOHMLAEMOCTb NPU NPeAENbHO
A,0NYyCTUMOM B paboumx ycnoBmuax
rMAPOCTAaTUYECKOM AABJAEHUN BHYTPU
npubopa.



TennomexHu4eckue.

OTonuTenbHble NPUOOPbI A0JIKHBI
obecneunBaTb HanMbONbLLIYIO NAOTHOCTb
yAEe/IbHOrO TEM/JI0BOr0 NOTOKaQ,
MPUXOAALL,ErOCs Ha e4UHMLY NA0LWAAN
(BT/™m).



KpaTkas XxapakTepucTuka
BUAOB CUCTEM OTOIMNJIeHUA



KoHBekmusHsble.

JTn oborpeBaTenm MoryT BbiTb C
eCTeCTBEHHbIM TEN1006MeHOM
(NpocTenne KOHBEKTOPbI, HACTEHHbIE
MaHenn) nan C NPUHyANTENbHbIM 064YBOM (
Ten/ioBble NyLKK, TeNJIOBEHTUNATOPLI U
T.M.).

Jlyqucmele.

Jlyynctaa cuctema oTonsieHus
NPUHLMNNANBHO OT/INYAETCA OT
KOHBEKTMBHbIX CUCTEM.



He BaaBasicb B nogpobHOCTH, OTMETUM
AO0CTOMHCTBA IY4YUCTOMN CUCTeMbl oborpesa:

- Bbicokmu KM A - 9g0%,

- ObICTPbIN HAarpeB NOMeLLEHNS;

- NoAAepXKaHne TeMnepaTypbl MPU OTKAOYEHHOM
CMCTEMeE 3a CYET aKKYMY/ISLLWM Ternaa B 3/IEMEHTaXx
KOHCTPYKLMM MOMELLEHMSA U NPEAMETAX;

- OTCYTCTBME MHTEHCUBHbIX BO3YLUHbIX MOTOKOB
- yA06CTBO TepMOpEry/IMpoBaHus;

- becwymMHOCTb;

- MOOUABHOCTb: BBICTPBIM MOHTAX, NEPEHOC,
HapalwMBaHWE, LEMOHTAX U T.4.;

- 9KOHOMMSA 3aTPaT Ha 3KCNIyaTaL U0, BKAKOYAS
3aTpaTbl HA 91EKTPOSHEPTULO



"Tennbie nonel".

CylwecTByeT eLie O4NH TUM OTOMNJNEHUS,
KOTOPbIW HEJIb351 O4HO3HAYHO OTHECTM HU K
NnepBOMY, HM K BTOPOMY MNOAKAACCY - 3TO
"Tensbie nosbl". 2PPeKTUBHOCTDL "Tenaoro
nosa" ropasao Bblle, YeM Y KOHBEKTUBHbIX
oborpesaTtenen, bonee Toro, oHa 61m3Ka K
3PPEKTUBHOCTU JTYUUCTbIX CUCTEM
oborpes.a.



U3nyyarowue nneHku.

Ha pblHKe Poccnmn yxe HaumHalT
NOABJIATLCA HU3KOTEMMepaTypHbIe
M3/lydatoLLme rnaeHKM C HanblJ1I€HHbIM
CeTYaTbiM MHPPAKPACHBIM HAarpeBaTeEM.
JTo cBoeobpa3Has anbTEpPHATMBA
"Tennomy nony".



PAANATOPDI



[laHenbHble paanaTopbl

JTn Npmbopbl C NpenMyLL,eCTBEHHO
KOHBEKLWMOHHbIM U31y4eHneM. Bbicokas
TENJI0OTAAa4a Ha eAnHULY 06bema,
A,0CTYMHbIE LEeHbl, BHELWHWN BUA,
obecneumnm atum nprnbopam
NONy/ASPHOCTb Y NoTpebuTtenen.



CranbHble TpybuaTbie paguaTopbi.
MHTepec K HUM onpeaensieTcs BbICOKMM

YPOBHEM AM3aNHA U TMTUEHNUYHOCTbIO
npnbopos.



YyryHHble paagmaTtopbl

[IpakTMyecKn HEBOCNPUMMUMBBLI K MJIOXOMY
KauyeCcTBY TEM/JIOHOCUTENS, YTO onpesenser
M AOCTATOYHO TEMN/10€ OTHOLWEHMNE K HAM
OTeYeCTBEHHOro noTpebutens.



AntoMMHUEBbIe paguaTopbl

Mabin Bec, BbICOKas TEMI00TAA4a
NMPUBAEKAIOT BHUMAHME KaK CNeLnaancTos,
TaK U KOHKPETHbIX NoTpebutenemn.
ANNIOMUHMEBbIE pajnaTopbl BbIMYyCKAOTCA B
ABYX BUAAX: JINTble aIOMUHUEBDIE, e
KaXkAasa CEeKLMA OTIMBAETCS KaK L,e/IbHas
AeTaslb; IKCTPY3UOHHbIE, FAe KaXaasn
CeKLMA COCTOUT U3 TPeX 3/IEMEHTOB,
COEAMHEHHbIX MeXaHNYeCKN APYT C

APYyrom.



bumetannnyeckue pagmatophl.
HecmoTps Ha "antoMmHMeBbIN" BUA UX BCe
Xe cnegyet obbeguHNTb B 0CObYtO rpynny
pagunatopos. B Poccuun nctopusa mnx

KCrnAyataunm HaC4HUTbIBAET OKOJ10 15 JIET.



KoHBeKTOpbl BCTpanBaemble B MoJ.
CoBpeMeHHbIe apXUTEKTYPHbIE pPEeLleHUS CO
CTEKNSAHHBIMM CTEHAMM HE OCTaBAAET
MecTa AN9 TPAAULNOHHBIX OTOMUTE/IbHbIX
npnbopos.. [lo3TOMY B nocnegHune 5-10 /T
HabatogaeTca pe3koe yBeanveHne Kak
CNpOCa, Tak Y NPON3BOACTBA
BCTpamBaeMbix Npnbopos.



TenabIn NANHTYC

[1pMHLUMNMANBLHO HOBaA HEKOHBEKUUOHHAA
CUCTeMA OTOMJ/IEHUA CaeayroLero
nokosieHnda 13 EBponsbil.

Cnctema BbIrISANT KAk 0ObIYHbIV MANHTYC
Pa3MepoOM 13,4X2,9 CM, MOHTUPYETCA MO
nepmvMeTpy noMeLl,eHnsa, Npm 3TOM OHa
NOJIHOCTbIO 3aMeHSAEeT paAmaTopbl U gpyrue
BUAblI OTOMNJIEHUA.



Cucrtema BeHTUNALUN



Cucrtema BEHTUAALMUMU - 3TO KOMMIEKC
arperaToB M YCTPOMUCTB, CO3A4aH0LLUX
peryampyemMbin BO34yx000OMeH B
nomMeuwieHnn. Bugos BeHTUASLNMU U
MPU3HAKOB KNACCMPUKALLUN CUCTEM
BEHTUNALMM CYLLECTBYET Be/INKOe
MHOXecTBO. Ho B tobom cayyvae nmetoTcs
obLme npmn3HaKu:



1.YauLe BCero nMmeeTcs B BUAY BEHTUAALMUS
C MexaHmn4yecknm nobyxgeHnem, To ecTb
cuctema obopyaoBaHuma n npmbopos,
KoTopas cnocobHa nepemelyatb BO34yX
Ha 3HaYUTe/IbHble PAaCCTOSHUA U
obpabaTbiBaTb BO34YyX. Kak npaBuao, peyb
MAeT 06 0UMNCTKE, YBAAXHEHUN U
NOAOrpeBe BO34yXa.

2. OCcHOBHas 3a4a4a CUCTEMbI BEHTUAALUMN
- obecneyeHmne He0b6X0AUMOMN KPAaTHOCTH
BO34yX00bMeHa, co3aHne BO3AYLUHbIX
NOTOKOB M 06paboTka BO3AyXa - 3a4au4u
A,0MNO/THUTENbHbIE.



3. Mpn BCem MHOroobpasmm cuctem
BEHTUISILLUWN YNC/I0 BUA0B Npubopos u
YCTPOUCTB, KOTOPbIE OHU COAEPXKAT,
HEeBEJINKO: MPUTOKOM BO3/yXa 3aHUMAIOTCS
MPUTOYHbIE YCTAHOBKM, BbITSXKOM -
OTAE/IbHbIE BbITAXHbIE BEHTUAATOPD,
pasjaya BO3yxa OCYLLEeCTBASETCA MO
BEHTUNALMOHHbBIM KaHas1aMm, U T.A4,.



4. [1paBUAbHO CKOHCTPYMpPOBAHHafA
CMCTEMA BEHTUNALMN, KaK MPAaBUIO, TECHO
CBfA3aHa C eCTeCTBeHHOU BeHTUA[aumnen
3aHUA, N NCMOJIb3yeT 0COBEHHOCTH
3aHKa. Obw MM NpUHLKM TaKOB, YTO B
bosiee "yncTole" nomeLLeHUS
OCYLLLECTBASAETCHA MPUTOK BO34YXa, @ U3
"rpA3HbIX" MOMeL,eHNM NPOU3BOAUTCA
BbITAXKA.



5. [lpyHUMNManbHbIEe CXeMbl CUCTEM
BEHTUAALNM ANKA 343aHNN U MOMELLEHNI
aHA/IONMYHOr O HAa3HAYeHMS, Kak NpaBuao,
OYeHb NOXOXU. B oTinume oT cnucrem
OTOMJIEHUS U KOHANLNOHNPOBAHMUSA, B
CMCTeMax BEHTUAAUUM MeHbLue "cBoboabl
BbIbOpa", N A1 KOHKPETHOro NOMELL,EHNS
O0ObIYHO CYLLECTBYET TOJIbKO OAHO
ONTUMAJIbHOE peLleHMe.



