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B npeanaraeMom y4eGHOM NOCOGHM OCHOBHOE BHUMAHWME YAENEHO NPOBKTUPOBAHHIO 3aKPLITHIX KBAPTANbHBIX CUCTEM FOPAYET0 BOAOCHAOKEHHA.
'B HeM NPBE/IEHs! TaKKE NPHMEDL! PACHETOB OTKDLITO CHCTEMs! FOPAYErD BOAOCHAOKEHIA 31aHNA

CHCTeMs TODRHETD BOROCHAOKEHHA MOTYT GbiTb GECUMDKYNALMOHHLIE U LWDKYNALMOHHEIE, C BEPXHEMl W HiKHE asBOAKOM PasBoaAUX
MarvCTpanei, ¢ GaKami-aKkyMynaTopami 1 Ge3 Hix.

HavGonee NPOCTLIMM 1 AELIEBLIMM O CTOMMOCTH ABNAIOTCH TYMMKOBBIE GECUMPKYNALMOHHAIE CHCTEMs!. OCHOBHEIM HEAOCTATKOM TaKAX CHCTeM
RBNAETCA OCTLIBAHYE BOALI B TPYGONPOBOAAX NpH OTCYTCTBUM BOROPA3OPa H e GECronesHaiit CIE 40 NORBNEHNA & BOAOPA3BOPHSIX KpaHaX ropAdei
8071 1103TOMY GECUMPKYNALMOHHSIE CHCTEMI NDUMEHRIOT TONBKO B MECTHBIX CHCTEMAX, PAGOTaIOLLIMX NIPH ATIHTENSHOM HENPEPEIBHOM Pasoope 80as!
(8 6HAX, NPaYENHBIX, TEXHONOTMYECKNX YCTAHOBKAX).

BCe UEHTPaN30BaHHbIE CHCTEMbI B HACTOALLIEE BDEMA MPOEKTUPYIOT C LMPKYNALMOKHLIMA TPYGONPOBOAANM, HANMMME KOTODLIX NO3sONAET
NOTPEGHTENSM MONYYaTs FOPAYYI0 B0AY B M0G0 NEPHOR BPEMEHM CYTOK. CHCTEMs! FOPRHETO BOAOCHAGKEHHA KUNbIX 31aHMI CEAYET NPUHMMATS C
WPKyNAUVElt B07b! B Pa3BOAALLMX TPYGONPOBOAAX U CTORKAX.

CHCTeMs TOPRYETO BOMOCHAOKEHUR MOTYT ObiTs C BEPXHelt W HWKHell PassOIKOii PassOAFILMX TPYGOMPOSOMOB. B CHCTEMAX C BepxHeM
Pa3soKoft Pa3sOARLLIME TPYGONPOBOAL! NPOKNAALIBAIOTCA Ha HEPAKAX, TEXHHECKIX STaXaX U 1O MOTONKOM BEPXHERD Taxa.

MpoKnazKy PasEofswMX TPYGONOBOOB CHCTEM C HitKHeli PasBOdKoii CMEAYeT NMpeAyCMaTpUBaTs B MOANOMLAX, MOABANaX, MOANONbHbX
KaHanax. 1P/ HanW4M & 30aHUN TEXHIHECKOTO NOANONLR CREAYET OTAABaTL NPEANOITEHHE CUCTEMAN C HIDKHEN PA3BOIKOM

B CHCTeMaX [ODAYEr0 BONOCHAGKEHWA MOTYT NDUMEHATECA GaK-aKKYMYNATODb. BaKi-akyMyNATopsl CRYKaT ANA _BbIDasHMSaHits
HEPABHOMEDHOCTH NOTDECNIEHHR TENNOTbI CUCTEMON TOAYEr0 BOJOCHAGKEHWA NP OTPAHHYEHHOM MOLIHOCTH UCTOMHUKA TEMAOTSI, OMTMMASALMI
[AaBNenns B TpyGONPOBOAAX CETEil TOPAYEND M XOMOAHOTO BOAOCHATKEHMA 1 MIOBHILIEHHA YCTORYMBOCTH UX PaOOTHI. HanMue Gaka-akkyMynstopa s
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33KPLITOA CHCTEME TOPRYETD BOAOCHAOKEHMA NO3BONAET YMEHBLUWTE NOBEPXHOCTL HArPEBa BOAOHArPEBATENEN.

B 30aHAX BLICOTON Gonee 50M (16 3Taeli) CUCTEMBI FOPAYERD BOBOCHATKEHUA AENAT HA OTAEMHBIE 30HSI MO BEPTUKANH. 3TO OGYCTIOBNEHO
Tew, 4TO NpH GONble/i STAXHOCTA JNAHHA CTATMMECKOE AABNEHNE BOA! HA HIDKHWX STXAX NPESBILIAET AONYCTUMBIE NPEENs! (MAKCHMANGHEIM
PaboNMM JABNEHHEM AN BOAOPAIBOPHOT APMATYPEI CHHTAETCA AaBneHHe 600 KTa).

Kanan 30Ha [1BYXSOHHOM CHCTEMb! TORHEr0 BOJOCHAGKEHWA, KaK NPABHNO, MPEACTABNAET COOO/t CAMOCTORTENMbHYIO CHCTEMY CO CSOMMM
'BOOHANPEBaTE bHEIMI YCTAHOBKAMM W HACOCAMM

MpoKnaaKy CTORKOB cvCTem FBC CNeAyeT OCYWECTBNATS CKPITO B WaxTax, GOPO3AaX. HALIAX CaHyanos. [ONyCKAETCA OTKPLITaR MPOKNaaKa
CTOAKOS B KyXHAX, AYIUEBHX, Ha NECTHMMHBIX KNETKAX B BaHHbX KOMHATax CMeayeT NpenyCMaTpWBaTs YCTAHOSKY MOCTORHHO OGOrPesaeMsix
NONOTEHUECYILIUTENe, NPUCOEAVHAEMBIX K B010Pa3BOPHEIM CTOAKAM.

ECTW B 31aHWA NPOEKTUDYETCA CHCTEMA OO BOOCHAKEHMA C WHAMBWIYANbHbIMM UMDKYNALWOHHBIMA CTORKAMA Y K2KIOTO
8070A3OOPHOND, TO 3TH LMPKYNAUMOHHEIE CTOAKA HEODXOZUMO OGSR3aTh B NOASANE WHAWBWIYanbHbiM TPYGOMPOBOAOM U 3aTEM y4acTKoM
"OBBILIEHHOTO CONPOTUBINEHH MPHCOSAMHUTL STOT TPYGONPOBOA K LYPKYNALMOKHON MATVCTPANK KeapTafbHOM CETH

KonbliesaHie B070PAI0OPHLIX CTOAKOB B CEKUMOHHBIE YaNsl HE MPOMIBOMMTCA B TEX CMY4asX, KOTAA CyMMapHaR NDOTRKEHHOCTs
MHAWBMIYaN&HBIX (Y KAXHOTO BOAOPA3GOPHOTO) LMPKYMALMOHHEIX CTORKOS MeHbLUE AMMHbI KOMbLiyloUE/i NepeMbIuK, @ Taike Kora oTcyTcTayeT
'BO3MOXHOCTS NPOKNTAZKH KOMbYHOLE/i NEPEMBI4KH N0 4EPAaKY 3AAHA UM NIOA NOTONKOM BEPXHETO STaia.

B KWNbIX 312HISX BLICOTOM CBbille 4 STaxedl CMEAyeT OGLEAWHATH PYMNbl BOROPA3COPHEIX CTOAKOB KOMBUYIOLIMMM fepeMbiukami &
CKUMOHHbIE 3Nl C NMPHCOSAMHEHHEM KZKIOTO CEKUMOHHOMD YaNa ORHMM LHDKYNAUMOHHeIM TPyGONPOBONOM K COOPHOMY LMpKynALiHOHHONY
TpyGONPOBOAY CHCTEMbL. B CEKLMOHHBIE Y3rbl CTIEAYET 0ObEANHATL OT TPEX A0 CeMi BOA0PA3BOPHBIX CTOAKOS. KOMbLYIOLWME NepeMbluKi NPH Nojade.
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BLARL B BORLPESU0PHGIE. LTDART LRVSY LHeayel TpORTanbibdlb 1o TETHiOMy Sepdahy, 110 AUTHOARONY Repaary Toa LHOei TElHONSOITALAN, - Tipl
oTCYTCTEMN YepAaKa NIOZ NOTONKOM BEPXHETO aTasxa. MpH NOAAYe B0 & BO10PAIOOPHBIE CTOAKM CBEDXY KOMbLYIOLLHE NEPEMBIHKH NPOKNaAIBaIoT N0
noagany.

K8apTHpHylo passoaKy TpyGONpoBOR0B OT BOAOPAICOPHSIX CTORKOS K BOOPA3COPHLIM NPHOOPAN CMIEAyeT BECTH Ha BLICOTe 0.2M O YPOBHA
NONa. CMECHTENM BaHH YCTaHABIMBAIOTCA Ha BLICOTE 0,8M, CMECHTENH MOSK — Ha BICOTe 0,85M, CMECHTENN YMBIBMBHIKOB — Ha BeiCOTe 1,0M OT
YposHA nona. MPUCOEAMHEHIE BOROPA3COPHLIX MPUGOPOS K LMPKYNAUMOHHEIM CTORKAM W LMKYNALWOHHLIM TPYGONPOSOZaM He AONYCKaeTcA. B
BEPXHIX TOMKX CHCTEMSI FODAYETO BOROCHATKEHHA CeAyeT NPEayCMaTpHBaTs YCTOMCTEa ANA BLINYCKA BO3AYX, B HIDKHX TOUKAX — CYCKHBIE
YCTPOiiCTea. [IONYCKAeTCA MCNONb30BaTh ANIA YKA3AHHBIX UEMEfi PACroNOXEHHsie B TaKix TOWKaX BOQOPAICOPHsle NPHGOPS. FOPHIOHTAMbHbIE
TPYGONPOBOLI CHCTEMbI FOPRYErD BOJOCHATKEHHA OMKHSI NPOKNAALIBATECA C YKNOHOM He MeHee 0,002. YKNOH PassoasLLyX TPYGONpOBOAs BHYTpH
30aHHR OGLINHO HANDABNEH B CTOPOHY BE0NA B 3AaHHE HADYXHOT CET

Mp#  NPOEKTUPOSaHMA TPYGOMPOBOAOB CHCTEM FOPAYET0  BOMOCHAOKEHWA CREAyeT NPeMyCMaTPWBaTs BOMOKHOCTb  KOMMEHCALMM
TeMNEpaTypHLIX ASHOPMALMI. KOMNEHCALWMA TeMNEpaTypHLX AehopMaLMil TPYGONPOSOA0B MOKET GbiTb PelleHa C MOMOLbi0 M1-00PasHEIX
CUNBOHHLIX KOMNEHCATOPOB, 3 TakKe ECTECTBEHHOT KOMNEHCAUYM

TpyGonpoBOAE! KEAPTaNkHEIX CETelt FOpAYErd BOROCHAOKEHIR AOMKHEI GbiTb TENMOMIONUPOBaHLL. BHYTPH JAHHA TENMOBYI0 H3NALMIO CreayeT
peyCMaTPUBATS A3 NOAZIOLLIX 1 LYMPKYNALMOHHLIX TPYGONPOBOAOS, BKNIO4AR CTOAKH, KPOME NOABOAOK K BOROPA3BOPHLIM NPHGOPaN

TPOKNaAKy KBapTaNsHeIX TPYGONPOBO0S CHCTEM OPAYET BOJOCHATKEHWA CMIEAYeT NPEAYCMATPUBATL NOMIEMHYHO B HERPOKCRHBIN KaHANaX
NMGO GeckananbHyio. [I0NYCKAETCA MCMON5308aTH ANA NPOKNAAKK TPYGONPOBOAI0S CHCTEM FOPRYErD BOAOCHAGKEHHA TEXHHYECKHE TIOANONbR 3AaHNii
B MeCTax oTseTaneHwit TPYGONPOBOA0S C YCTaHOBKO/ apMaTYPsl W KOHTPOMEHO-MIMEHTENsHEIX MPHGOPOB NPH MOJI3EMHOM ApOKNATKE CeayeT
NpenyCMaTpPHBATL YCTPORCTBO TENNOBbIX KAMED.
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1lpu TPAacCMpOBKE KBapTAnbHbIX CETEW TOPAYEro BOAOCHAOKEHMA CNEQYET CTPEMUTBCA, M3 YCNOBUW SKOHOMWYHOCTH. K HauMEHblLen
NPOTAXEHHOCTH TPYGONDOBOAOB, K HAMEHBILIEMY KOMMYECTBy TENNOBBIX Kauep, MPUMEHAR, N0 BO3MOKHOCTH, ABYXCTODOHHEE NPHCOBAMHEHUE
oTseTaneHNI

Tp¥ NPOSKTUOBaHMN HApYKHLIX CETeli fOPAYEND BOPOCHATKEHHA CREAYeT PyKOBOACTBOBATECA TPeGOBaHMAMM [1, 2, 4. 6]. TpyGONposoas!
CHCTEM TOPRHErD BOJI0CHAGKEHNA CEAYeT BLINONHATS U3 CTaNbHBIX OLIMHKOBAHHLIX WM SMANMPOBAKHBIX TPYO, 3 TaKKe U3 [pyruX MaTepHanos,  Tok
“HCRE NNACTMACE, PASeILIEHHLIX ANA STHX Lienel TOCKOMCaHaNWAHAA30POM POCCHM.

B CUCTEMaX rOpAYEro BOMOCHACKEHUR CREAlyeT NPHMEHATS NPOMBIUNEHHYIO TPYGONPOSONHYIO aPMATYPy OGLLErO MOMb30BaHHA. 3aNOPHYIo
apuaTypy AMaMETPOM 70 50 MM BKMKOMUTENGHO ANA BHYTPEHHWX TPYGONPOBOR0S 34aHMIi CMIEAYET MPUMEHATs GPOH30SYI0, NaTyHHylo MAM M3
‘TEPMOCTOMKHX NNaCTMACC. [INA HAPyKHeIX CETel CNEAYET NPUMEHATS CTarsHyIo M HyTYHHYI0 apuaTypy. B LITT yCTaHasNMaloT CTankHylo apMaTypy.
'VCTaHOBKY 3aNOPHO apMATYDBI B CHCTEMAX FOPAYET0 BOAOCHAGKEHH CrelyeT NPeayCMaTpHsaTe;

Ha OTBETBNEHHAX TPYGONPOBO/IOB K CEKIMOHHEIM Y3Nal BOA0PA3GOPHEIX CTORKO It K OTAEHEII JAAHAM;
Ha OTBETBNEHWAX TPYGONPOBO/IOB B KAXAYK0 KEAPTUDY MM NOMELLIEHHE, B KOTOPOM YCTaHOBMeHs| BOA0Pa3copHeIe NPUBOP;
¥ OCHOBAHMIA 1 Ha BEDXHMX KOHLIAX 3aKONbLIOBAHHLIX BOA10PA3COPHEIX W UMPKYNALMOHHEIX CTORKO:

Ha BCEX NOAAILYX 1 LYPKYNALMOHHLIX TPYGONPOBOAaX Ha 880e U Bbisoae ua LITTT;

Ha BCACHIBAIOLIEM  Ha HATHETATENbHOM NaTPYGKAX KAXAOM0 HACOCa:;

Ha NONSOAALLAX 1 OTBOAALLMX TPYGONPOBOAAX KKA0rO BORONOAO-TPEBaTens

ER NS RON

'VCTaHOBKY OGPaTHEIX KNANaHOB B CHCTEMAX FOPAYEro BOIOCHAGKEHN CreflyeT NPeayCMaTpusaTe:
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Ha LMPKYNALMOHHOM TPyGONPOBOAE NEPEA NPUCOEAMHEHHEN €70 K BOAONOAOTPEBATENAM;

Ha HATHETATEN5HOM NaTPyGKe KAXA0T0 HACOCA A0 3ARBHAKH;

Ha 0BBOAHOM TPyGONPOBOAE ¥ NOAKAHHBAIOLLIMX HACOCOS;

Ha TpyGONPOBOAE XoNOAHO/! 806l Nepe/ BOAONOROTPESATENAMM CHCTEMB| FOPAYEF0 BOAOCHAGKEHHA 32 PACXOAOMEPOM N0 XOAY BOAb

FETOIN

B 3aKDBITBIX CHCTEMAX FOPAYEr0 BOAOCHAGKEHHA AOMKHb NPEAYCMATPHBATECA CREAYIOLLIME KOHTDOLHO-HMEPHTENHEIE IPHOPS!

1. MGHOMETPbI M TEPMOMETDbI MOKA3LIBAIOLME — HA BBOJE B 34AHWE NMOAAMWETO M LMPKYNALMOHHOO TPYOONPOBOAOS; Ha BXOAE W BbIXOLE
TPYGONPOBOR0S PeldLLeit W Harpesaeoit B0l ANA K10/ CTYNeHW BoR0NoorpesaTeneit;
2. MAHOMETPbI NOKA3LIBAI0LHE - NEPer BCACHIBRIOLIMMM 1 IOCNE HATHETATENbHbIX NATPYGKOB HACOCOE.

AsTowmaT3aUMA LITT 8 3aKDLITbIX CHCTEMAX FOPAYET0 BOAOCHAGKEHH AOMKHA 00ECNEsHT

1. 337aHHYI0 TEMNEPATYDY BOJl B CHCTEME FOPAYETO BOMOCHAGKEHUR NYTEM YCTaHOBKI PETYNATOpa TeMNEpATypsI Ha TPYGONposoae rperoueii
80Nl nepen BoRONOOTesaTEneM;

2. 3a03HHOE AaBNEHHE B CUCTEME TODAYErO BOROCHAOKEHHA NYTeM YCTaHOBKA Ha MOZaloWem TPyGOMPOSOAe NMeped SORonoforpesaTenei
PerynsTopa AaBNeHNs “nocne CeGs’”:

3. BKNIO4EHIE PE3EPBHOTD HACOCA NPH OTKTIOYEHNH PACONErD.

NG yNpaBneHWA UMDKYNAUMOHHEIMI 1 MOBLICUTENSHO-UMDKYNALWOHHEIMA  HACOCAMM, paGOTaloWwMi  Neproauseckn! Moker’ oufe
NIpeyCMOTPEHa YCTaHOSKA MPOTPaMMHEIX PErle BpeMeHi
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SAdilla - UIASIBRO - LTOALAR QT AUTIARBE UBITD, - hah TiPpabilllo,  Ha - yRiMHpLBannbia DelORRbIX - W AcliesUDETORRBIA RORLIPYyRGAN L
OTHECTOMKOCTS0 He Hinke lla CTeneHw. [I8epi it BOPOTa AOMKHSI OTKPIBATECA HApYIKy. CTEH! 1 NOTONKI IOMKHI GbiTb NOCENEHSI, @ NaHEMM CTEH Ha
BICOTY 1,5 M OT NONA NOKPALLIEHS! MACAAHOM KPACKOM. TIOKDLITHE M0N0 AOMKHO GbiTe GETOHHOE WM MNHTO4HOE. BLICOTa NOMELLIEHHI! A0MKHa ObiTs
He Metee 4,2 1. B LITTI € NOCTORHHEIM OGCYXWBaHIEN CeAyeT NPEayCMaTPHBaTL YGOPHYIO C YMBIBANEHAKOM, LKAt AN% XPaHEHIS OAEXL!, MECTO
A npriewa N,

CreQlyeT NpenycMaTpUsaTs PEMOHTHYIO NMOWANKY, PasMepsi KOTOPOJi B MnaHe ONPEAENAIOTCA raGapuTaMit Hauonee KpYMHOM LB
050pYA082HIR 1 HEOOXOMMMLIX NIDOXOAI0B, @ TAKKE MECTO AN YCTaHOBKY BEpCTaKa.

CexUMOHHSIE KOKYXOTPYGHEIE BOROMOOTPESATENk MOTYT YCTAHABMMEATECA Ha KDOHUTENiHaX Y CTEH WIM Ha CTOIKaX-OnopaX, MnacTuHuaTbie
BON0NIOA0TEBATENH W HACOCH! YCTAHABMWBAIOTCA Ha (yHAAMEHTX. TP HEOBXOAMMOCTH B LLTT MOTYT GiiTs TakKe YCTAHOBNEHS! GaKN-aKKyMYNIATOPSI,
080pyA0saHie AN% MPOTHBOKOPPOSHOHHOM M NPOTHEOHAKNHOM OGPAGOTKN BORLL

OBopyaosaie ANA NPOTUSOKOPOIHOHHOM WM MPOTWBOHAKWTHOM OOPAGOTKA BOMbI NPEAYCMATDUBAETCA B 3ABUCHMOCTH OT KayecTsa
WCTIONb3yeMoli BORONPOBOAHOM BOAI B TEX CMY4anX, KOFAa TPYGOMPOBOZHYK CETe W OGOpYOBAHHE HEODXOMUMO 3ALMUIATS OT KOPPOIUM
HaKANEOPa30BaHMA

KasecTso ropaseii BOA, NOIABAEHON B CHCTEMY FOPAYEFO BOIOCHAGKEHHA KUNbiX JaHIH, JOMKHO COOTBETCTBOBAT TPEGOBaHMAM FOCT 2674~
82
Iasrienvie B CHCTEMe TOPAYETD BOTOCHATKEHHA Y CaHNTADHBIX MPHGOPOS AOMKHO GiiTs He Goee 0,45 MMTa (4,5 Krfc?).

Temneparypy ropaveil 800k ;* B MECTax B0A0Pa3O0Pa CREAYET NPEAYCMATPHBATS ANA JAKPBITHIX CHCTEM FOPAYErD BOJIOCHAGKEHHA He HitKe
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50°C, ANA CHCTEM LEHTPanM30BaHHOTO TOPAYETO BOAOCHAOKEHHA, NPUCOEAMHAEMBIX K OTKDLITLIM CHCTEMaM TEnnocHaGKeHus, He Hinke 60°C U He
Bbile 75°C ANA 3AKPLITBIX U OTKPLITLIX CUCTEN. COMMAcHO PeKoMeHAaLuaM [1] TeMnepaTypy ropaueit Bodsl 42 Ha BbiXofe U3 BOAONOAOrpesaTens &
LT cneayeT npuHumMars pasHoit 60°C, a B LT ¢ BakyymHoil Aeaspaumedt — 65°C. MpU ONPEENeHUH PacyeTHbIX Pacxodos ropRYeil BOAbI B
TPyGONPOBOAAX M CTOSKAX CHCTEM FOPAYETO BOJOCHAGKEHNA IAAHHIT €€ CPE/IHIOK TEMNEPATYPY PEKOMEHAYETCA NPUHIMATL PaBHON 55°C:
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3.2. OnpepeneHne pacyeTHbIX PaCX0A0B ropaYen Boabl

MaKCHMansHbiii CEKYHAHBI PACKOR BOMSI HA PACHETHOM YWaCTKE CETH MOPAYETD BOROCHAOKEHUA g”, 1UC, MPH TWAABNUHECKOM paciere
noaakwmX TPYGONPOBOOE ONPEaEnseTcA no hopmyne

d"=5qa.

me gt
'BONOCHAOKEHMEN NDU HANWSMH BaHH, YMBIBANEHUKOB 1 MOEK NDUHUMAETCR PaBHAIM 0,2 1/C;

@ - KOS(AHLMEHT, ONPeaenaemBiii COMnacKo NPHI. 4 B 3BICHMOCTH OT NPOMIBEAEHHA OCLIETO KONUHECTBa NPHGOPOS N Ha PACHETHOM yuacTke
CETU 1 BEPORTHOCTH UX AeiCTBMA P.

~ CeKyHaHslfi PACXOR BOZbI, BEMMYMHA KOTOPOMO COMMAcHO [1] ANA KWMbIX 3AAHWA KSAPTHDHOMO THNA C LEHTPANMIOSAHHBIM FODRYMM

'BEPOATHOCTB ASTICTSHA CAHNTADHO-TEXHWYECKWX NPUBOPOB P B XWbiX J12HISX OPENENAETCH N0 opMyre.

"
QraV

P= -
3600975
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e q;‘u — pacxoj ropA4ei BoAbl OAHWM NOTPEOUTENEM, NN/Y4, B YaC HanbONbLUEro BOAONOTPEONEHUA, NPUHUMAEMbIA NO NpUn.3;

U~ KOnH4eCTBO NoTpeGHTENedt (KuTenei) 8 31aH.
N~ KOMM4ECTBO B0A0PA3BOPHLIX NPHGOPOB.

MaKCHMansHbiii CekyHAHbI PACXOA TOPR4eit BORbI g Ha KOHUEBOM Y4aCTKe CETW (Ha NOMBOAKE K BOAOPAICOPHOMY MPUOOPY) CrieayeT
NPUHIMETS ANA YMBIBANLHUKE W MOVTKI CO CMECHTENAMM He Metee 0,14 N/C, ANA BaHHbI CO CMECHTENEM He Metee 0.2 f/c.

MarcmansHeiit 4acosoil pacxol ropadeli BoRs! gfl . M%/4, CrieayeT onpeaensTs no opuyne

aly = 0,005}y -

e g, — Yacosoii pacXoR BOAL! BOROPAICOPHLIM NPHOOPOM, T4, MPUHAMAEMBIA MO MPUA. 2 (AMIA KNbIX 31aHA, OOOPYNOBAHHBIX BaHHAMM,
YMBIBATIEHHKAMI 1 MORKAMM, AONYCKAETCA MPUHANETS g = 200 niv);

Gy — KOSDQUUMEHT, ONpeNensiemsiii COMacHo MpUN. 4 & SABMCHMOCTH OT NDOWSBEEHWR ODLIETO WHCMA NUOOPOS N, OGCHYAWEAEHbX
MDOEKTUDYEMO/t CUCTEMO, Ha BEPOATHOCTS WX UCTIONb3082HUR B, . KOTOPaR ONPEENAETCA N0 opuyne

_3600P g

4 7
90y
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MaKcHMansHeiii 4acosoil Pacxod Topsedt BOMbl gf UCTIONb3YIOT B MOCTIEAYIOLUMX PaCIETaX NPH ONPEACNIEHAH MOBEPXHOCTEN Harpesa
BOAONOAOrpeBaTeneii aKPLITLIX CUCTEM FOPAYETO BOAOCHAGKEHUR.

CpepnHit 4acosoit pacxon gft, M3y, 32 NEpHOR (CyTkH) HaGONbLUIETO BORONOTPEDNEHNA T, YaC, ONPEASNAETCA N0 (opHye
"
h_ @Y
ar = .
10007

e gl - HOpMa PACXORa ropAYEH BOAGI, 1, ORHHM NOTPEGHTENEM B CYTKH HAHOOMBLIETO BORONIOTPEGNEHHA, NPUHHMAEHAA N0 NPT, 3;
U — KONM4eCTBO NoTpedHTened (KuTene).

Cpeprmit 4acosoli PACXOR BORbI 33 CYTKH HAMDOMbILETO BOJONOTPEONIEHA gk ICTIONb3yETCA ANA MOCMIEAYIOWMX PAcyeTos Mo NoAcopy
CueTUMKa BObI, NP ONPEAEneHI EMKOCTH GaKa-akkyMyNATOpa U APYTUX PACHETO.

CpefkHit 4acoB0i PacXon BOA! 33 CEAHHe CYTKI gk . . M, OnpenenseTcs no dopmyne

i
b GumU
= o007
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TAE gy, ,, — PacXon ropauei BOAbI, JI/CYT, ORHUM NOTPEOUTENEM B CPEAHME CYTKM, MPUHMMAEMbIi no npu. 3.
Gum

CpeaHil 4aCOEO PACXOZ BOAbI B CPEAHHE CYTKH MCTIONIb3YETCH DM BHIMOTHEHHN TEXHUKO-SKOHOMHHECKAX 1 KOMMEDHECKHX PACHETOS.

N KANbIX 30aHWI KBADTDHOTO TWNA, OGOPYIOBAHHBIX YMBIBANGHUKAMK, MOWKAMM, AYWAMM WAM BaHHAMW, HODMbI Pacxoga Bofs
"OTPEGUTENAMU MOTYT GiTh NPUHATE N0 TaGN. 3.1

TaGnuua 3.1. Hopms! pacxo0a 6005l 8000n0mpeOUmensiy

Pacxop BoAb!
Bogonotpe6uTeny
ghonfc  abu.nts  dlwoals  glaigm  alm.alom
1 Kwee fowa  odopymosamse (. 70 . 100 o

YMLIBATHIKaNY, MOTiKaMM Y AYLaMA
Toxe ¢ cugaany sasHa 02 02 200 10 %0

ToXe ¢ BaHam AHoR
D o 02 10 200 120 105
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3.3. OnpepeneHne pacyeTHLIX TENMOBLIX NOTOKOB Ha HyXAbl ropA4ero BoaocHabxeHna

CPEAHEHACOBO/ TENNIOBO/ MOTOK 32 CYTKM HAUDOMBLLIETO BORONIOTPEONeHIA Off . KBT, ONPEAENAETCA N0 opMye

1608 (55-1°)+0"
Cpepretacosoit TeNNOSOi NOTOK 3a cpeaHke CyTn, O, KBT, onpenienseTca o popuyne

O =1.16g% , (55-1°)+ Q"

MaKCHMansHeii TENNIoBO/i MOTOK B TEHEHHE 4ACa MAKCHMATIBHOT TENOBOro noTpednera off , kBT, ONPEAEnAeTca o opuynie

of, =1,1690,(55- 1)+,

e ; — TeMneparypa XonoaHoi Bobl, °C, B CETH BOJONPOBOAA; NP OTCYTCTBUM AaHHLIX €€ CrieyeT NPUHIMATL PaBHOi 5°C ;

Q! —TennonorepH TpyGONPOBOAAMNH CHCTEMS! TOPAYETD BOAOCHAGKEHHS, KBT.
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MeToauKa OnpeaeneHnA TennossIX NoTeps NPHBEAeHa Ha C. 24. TTpH NPEBapUTENbHbIX PacHeTax Benunta OFf MOXeT ObiTb onpeaeneHa &

BONAX gt OT CPEAHENACOBOT0 PACXoAa (ff Mo (popuyne

o= kgt

[IN% MPUOMMKEHHBIX PACHETOB TeNNOBLIX NOTEPL BENUUMHA KOSDMULMEHTA f B 3ABUCHMOCTH OT TUNA CUCTEMbI TBC 1 CTENEHN U3ONALM
CTOAKOS MOKET GbiTs NPUHATa N0 26N 3.2

Talnuua 3.2 SHa4eHUS gt 6 336UCUMOCU O Muna
cucmens! 20ps4e20 6000cHaOKeHUS (TBC) U CmeneHu USONSUUL CMOSKO8

Suavenun pt

TMN CHCTEMBI FOpRYEro BOAOCHaBKEHUA

TIPM HANMYMM HAPYKHEIX B3 HapyXHbIX
PacnpeAenuTEnNbHLIX CeTeil TBC  pacnpeaenviTensHIX cetei
orum TBC

Be3 nonoTeHueCywMTeneli ¢ WI0MMDOBZHHLIMM o5 o4
croAkamm d




image21.png
C nonoTesiecywTenAMu W MOMMDOBEHHLIMM
oo 025 02

C MONOTEHUSCYLMTENAMA 1 HEWI0MMDOBZHHLINH
Cromkam = ®

Tp¥ OTCYTCTBUN A3HHbIX O KOMMECTBE M XaPaKTEPHCTUKE BOROPAICOPHBIX MPUOOPOB MAKCHMATIbHbIA TENMOBO NoTok Of  ANA KuMbix
PaiioHOB AONYCKAETCR ( ANA NPUBIVKEHHEIX PACHETOB) ONPEAENSTh N0 hopMyNe

o=kt

e K, — KOODOULIEHT 4aC080H HEPaBHOMEPHOCTH BOZIONOTPECNEHNA.
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3.4. Tnapasnuyecknin pacyeT Tpy6onpoBoAOB Noaaroleit ceTu cuctemsl FBC

Mocne pa3spacoTki BHYTPUIOMOBOM CXeMsl TPYGONOBOAOB U TPACCHPOBKH HApYKHOM CETH COCTABNAETCA PacYeTHaR Cxea chCTeMs! TBC,
BKNI0YEIOLLAR KCOHOMETPHHECKYHO CXEMY BHYTPHAOMOBOF CETH W OMHOMMHENHYI0 CXEMY KSapTaNbHLIX TPYGONPOBOROB. BLIOHPAETCA fMasHas BeTas
CHUCTEMBI KaK HauGonee NPOTXEHHaR W 3aTPyKeHHaR (OT B307a XONOAHOTO BOAONPOB0AE B LITM 70 AaNkHero BOA0Pa3cOpHOTO NpHGOpa, Hansonee
yaanewHoro ot LITM 30aHWA). Ha PacHeTHOM CXEMe HyMEpYIOTCH Y4aCTKW (HaWWHaR OT BOIOPa3cOpHOTO NPHGOpA it AO LITTT), NPOCTABNAIOTCA ANMHE!
YHACTKOB C OKDYTTIEHHEM 0 0.1 M, MaKCHMATIbHBIE CEKYHAHbIE PACXOA! BOflsl B NMTPaX B CeKyHAY.

PacueTHbii CekYHAHbI PACXOA TOpAHei BORS! gMeT , 1/C, Ha y4aCTKax NOAAIoWEN CETH NP TWAPABNM|ECKOM PacueTe CTIEAYET CormacHo 1]
ONPEZenATS C Y4ETOM LMPKYNALMOHHOMO pacxoaa no hopuyne

P =+ Ky
e g — cexyHHbI PACXOA Ha YaCTKe, 1/C. ONPEAEnAEMBIi N0 PopMyTIe,

K, — KOSOMUUMEHT, MPUHUMAEMBIi ANA BO0ONOOTPEBATENe 1 HaJaNbHbIX Y4ACTKOB CHCTEMSI 10 NEpBoro BoR0pastopHOro CTORKa o MpHfL
14, ANR OCTaNBHLIX Y4ACTKOB CETH aBHBIM HYTIO.

TIOCKOMbKY BEMMMMHLI  LMPKYMAMOHHX PACXOTI0B "  (ONPElenAemsie BMOCTEACTBMN Ha OCHOBAHWH TEMNOBHX MOTEP: NOAAOUMY
TPYGONOEOAAH) NPENBAPHTENIEHO HENSBECTHEI, TWADABMMMECKW PACHeT NOJAlolWeR CETH CMEAYET BbINOMHAT MO MaKCHMEMEHAIN CeRyHIHEIN
PACXORAM g, HO C OTPaHWdEHHEM AOMYCKAEMbIX CKOPOCTE/i B CTOAKAX, PACTPEACTMTENbHbIX TPYOONPOBOAAX, HAPYAKHBIX CETAX 0 1.0-41/2°Mic.
CKOPOCTb BOMbI B KBApTHHBIX PA3BOIKAX MOKET ObiTo BhIUE (QMAMETD PAIBOIKM MPUHMMAETCA paBHeiM 15 MM). [locTie onpeseneHns
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UMPKYNALMOHHBIX PACXOAOB M BENMYMHBI KOS(DMUUMEHTA K, HEODXOAMMO BLINONHITE NOBTOPHBI TAPABMUHECKHIA PACUET Y4acTkoB ceTn ot LITM Ao
Nepeoro B070pasBOPHONO CTORKA, ANR KOTOPLIX K, HE PABEH HYMIO W Ha KOTOPLIX CMIEAYET Y4MTbIBaT COTNACHO OPMYNE LMPKYMALMOHHEIE
pacxoi. Mp¥ B5INONHEHIM NIOBTOPHOTO MAPABIMMECKOTD PACHETa CKOPOCTS ABIDKEHHA BOME! B TPYGONPOBOAAX HE AOMKHA NPESLILIATS 3 M/C.

TloTepu Hanopa Ha y4aCTKaX TPyGONPOBOR0S SAKDHITLIX CHCTEM TODAYEN0 BOJOCHADKEHNA CNedyeT ONPENensTL C YHETOM 3apacTaHus TpyG no
Qopuyne
H=il(+K).

e | — YAeNbHbiE NOTEpH HAMOpa, NPHHUMACHBIE N0 HOMOTPAMME WK TaGMHUE PN, 6
1 - AnMHa y4acTka B ;.

K; — KOS(MULMEHT, yHTLIBaI0UTt NOTEPH HANOPA B MECTHEIX CONPOTHBNIEHHAX, 3HAYEHH KOTOPOTO CEAYeT NpHHIMATL:

* 0.2~ N7 NOAZLYIX 1 LMPKYNALMOHHEIX PACTPEAEMTENEHLIX TPYGONPOBOA0E:

* 0.5 AN TPyGONPOBOAOS B NPeeNaX TeNNoBBIX NYHKTOS, @ TakKe TPYGONPOBOA0B BOROPA3BOPHLIX CTORKOB C MONIOTEHLECYWMTENAMM;
* 0.1 AN TPyGONPOBOAOS BOAOPAIGOPHSIX CTORKOB GE3 NONOTEHLECYIMTENE! W LMPKYNALMOHHLIX CTORKOS,
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3.5. MoabGop c4eTumKa BoAbI

B TeNNOBLIX NYHKTaX 3aKDLITHIX CUCTEM N7 Y4ETa NOTEGNEHHR BOMbI Ha HyXbl FODRYEN0 BONOCHABKEHNR CHETUMKI XONOAHOM BOfb CReayeT
YCTaHaBMBaTs Ha TPyGONPOBOAAX, MOAGIWMX BOTONPOBOTHYIO BOAY K BOMONONOTPESATENAM. B OTKDLITEIX UMPKYMALWMOHHAIX CHCTEMAX OPAYErD
BONOCHATKEHHA KOMMMECTEO NOTPEGTIEHHON FOpAUel B0l ONPENENseTCA N0 PASHOCTA NOK3aHHIi CYETUUKOB TODAYE/i BOMbI, YCTHOBNEHHHIX Ha
"NIOAZIOLLEM U LUDKYNALMOHHOM TPYGONPOBOAaX CHCTEMs! [EC.

[IMaMETp YCNIOBHOTO NPOXOa CHETUMKA CrElyeT BbIGHPATL MCXOAA U3 CPEAHEYACOBOrO PACXOAA BOAbl 33 CYTKM HaWGOMBLIETO BORONOTPEDNEHNs
gt (cw. Qpopuyny (1.5)) , KOTOpbIft He AOMKEH NPEBbILUATS GMUKANLUIA 110 BEMHHUHE SKCTNYATAUMOHHBI, NPUHHIAEMBIE N0 NN, 5.

CHETUUIK C NPHHATHIM AMGMETDOM YCTIOBHOTO IPOXO]A HAANEXHT NIPOBEPHT HA BEMYWHY NIOTePb HaNopa H,, MpH MPONYCKe MAKCUMANEHOTO

CEKYHAHOTO PACXOAA ! B CHCTEMe, Pit KOTOPOM NOTEPH HANOPA HE AOITKHbI MIPEBBILIATS B KPLINEHATLIX CHETHHKAX 5 M, B TYPOUHHBIX 2.5 M.

ToTepH HANOPa B CETHHKAX H,, . M, NPH PACIETHOM CEKYHAHOM PACXOAE BORS! g, N/C, CREAYeT onpeaensTs o opuyne

(1.14)

e § ~ WIPaBNUYECKOE CONPOTHBTEHHE CHETHHKa, PHHUMAEMOE N0 NpHN. 5.

Mpu 3Hasennt H,, . PeBbILIAIOILEM AOTYCTHMEIE 3HA4EHNR, CTEAYET NPHHSTH CHETHMK C GOMbLUIM AUMETPOM YCTIOBHOTO POXOA.
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3.6. OnpeneneHve TennonoTepb M UMPKYNALMOHHLIX PACXOA0B B Nojarwmx TpyGonposoaax cuctemsl MBC

LIMpKynAMOHHBIt PACXOA FOpRYEri 8008I 8 CHCTeME g, Nc, CriealyeT ONpeAenATs o opuyne

pey

4,208

=8 (1.15)

me Y O™~ cymmapHsie TennonoTepH NoJaowM TPYGONPOBOaAMK CHCTEMs! TBC, KBT;
A — pasHOCTs TeMNepaTyp 8 NoAalolX TPYGONPOBOAAX CHCTEM! OT BORONOROTPESATENA A0 Haubonee yaneHHoM BoR0passopHoi TouM, °C;
£ — KOO(DXDULMEHT Pa3PETYMUPOBKI LAPKYNALYAN.
TIN5 CUCTeMs C nepeMeHHsiI CONPOTHBNIEHHEM LMPKYNIALMOHHLIX CTORKOB BEMSHHY o CreAlyeT onpeaensTs o nofaiLIyH TpyGONposoiamt
W B0NOPAIOPHLIM CTORKAM NPH Az = 1(°C ¥ f=1; NP OJUHAKOBOM COMOTWBMEHNH CEKLMOHKbIX V3OS W CTORKOB BEMMMHY ¥ crieayeT

ONpeAEnsaTS M0 B0A0PaICOPHSIM CTORKAM MPH A¢ = 8,5°C' M =13

‘TennonoTepk y4acTkom TpyGonposoaa ( cnieayer onpeaensTy o popuyne

(1.16)
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TAg q - Tennonotepy Ha 1 M Tpydonposoaa, BT/m:
1~ AnMHa yyacTka TpyGoNpoBoaa, M

IInuka B0N0PA3BOPHOND STAXECTORKA MOMKHA BKMIOYATs ANMHY MOMOTEHUECYWMTENs. [OMYCKAETCR NP pacHeTe TennonoTeps y4acTos
8070A30OPHLIX CTORKOS TENNONOTEPH KIXAOTO NOMOTEHLECYLINTENS NPUHUMATE PaskbiM 100-150 BT, HO NpH 3TOM €fo ANMHA AOMKHA ObiTs
WCKNIOYEHa U3 [NMHLI STAXECTORKA. 3Ha4EHNR § B 3ABMCAMOCTH OT YCMIOBMI NPOKNAKM NpWSEneHs! & Npun. 7. TpUMep pacvera TennonoTepe u
LDKYNALMOHHLIX PACKO0B NPHBEAEH Ha C. 53
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3.7. Tnapasnu4eckui pacyeT LMPKYIALMOHHOIO KonbLa cucTembl FBC

PacveTHOE LMPKYNALMOHHOE KONbLO 33KPLITO/ CHCTeMsl 'BC COCTONT H3 ABYX YaCTel: NoAalolLero TpyGonposoaa oT BoRonoaorpesatenei LITM
120 TOSKM NOAKNIOYEHUR K BOROPa3GOPHOMY CTORKY KBADTUDHOI Pa3BONKA K HANGOMEE YAANEHHOMY BOOPA3oOPHOMY MPUGOPY It LMPKYNALMOKHOTO
TPYGONpOBOAa OT yKasaHKo# TouKit 0 BogonoRorpesaTenei LITT

[IMAUETpS! LPKYNALMOHHLIX TPYGONDOEOAOE MPUHMMAIOT W3 PACHETa NDONYCKA HallAEHHLIX PaHEe LMPKYNALMOHHIX PACXOR0B C YHeTom
70NYCKaEMbiX CKODOCTE! NpH BbINONHEHIH CREAyioLYX yCrIoBMit

) noTepM AasneHWA Npi TDEOYeMbIX W/DKYMAUMOHHLX DACXOA2X KK 8 MORAOUIMX, TaK W B LMPKYNAUMOHHLX TPYGOMpoBOAaX OT
sononosorpesaTeneii 40 HauGoNee YAANEHHsIX BONOPa3COPHEIX NPHGOPOB B KAXAO/ BETEM CUCTEMBI HE [AOMKHS! OTIMYATLCA ANA PasHBIX BETBEM
Gonee vew Ha 10 %;

6) CyMMapHsie NOTEpH AABNEHWA B MOZAIOUMX M UWDKYMALMOHHLX CTORKAX CEKUWMOHHBIX Y3NOB MeX1y TOYKAMM MDUCOEAMHEHMA WX K
PacnpeaenuTENsHOMY NOAAIOLLIENY 1 COOPHOMY LMDKYNALMOHHOMY TPYGONPOBOAM He AOMKHLI OTAUYATLCR GONee Yeu Ha 10 %;

) NOTEDH 1ABNEHHA B CEKUMOHHSIX YaNaX NPH PACHETHOM LYPKYNALMOHHOM PACXOAE AOMKHSI COCTABNATS 0,03-0,06 Mrla.

VBR3Ky NOTEPb AABNEHUR MEXAY PasMMSHEIMI BETEAMM CUCTEMBI, @ TaKKE MEXAY CEKUMOHHBIMM YaNami 3AaHA CEAYeT BLINOMHATL NyTem
COOTBETCTBYl0lLET0 N0AG0Pa AUAMETPO LMPKYMALMOHHEIX TDYGONOBOOB, @ NPH HEBOSMOKHOCTH YBRIKA AMaMETPaMM Cenyer NPERYCUATPHEATE
YCTaHOBKY [IPOCCENLHBIX AMAPari Ha UMPKYNALWOHHOM TPYGONposode. [MaMeTp Avaparkisl He CnedyeT MpUHMMaTh MeHse A0 MM, [MaMerp
OTBEDCTUIl PEryRUpYIOLLX AMAParH d; , MM, DEKOMEHAYETCA ONpeensTs o opiyne
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e § — PacXon 500bl Yepes avadpary, nic;
Hyy — W30bTO4HIT HANOD, KOTOPHI CNIEAYET NOTacHTL ANacpariioi, u;
4 — BHYTDeHHMII AHaMETD TPYGONPOBOda, MM
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3.8. PekomMeHAaUMM NO NPOEKTUPOBAHUIO CEKLIMOHHBLIX BOAOPa3GopHbIX y3NnoB

CTORKN, 3aKOMBLIOBAHHEIE B CEKLOHHBITt y3eM, MOTYT NPOEKTUDOBATLCR C NEPEMEHHLIMM WN OAMHAKOSLIMM AMAMETPaNM O BCet WX ANMHe. Bo
5TOpOM Cysae AMaMETP BO0OPAITOPHOTO CTOAKA OMPEAENAETCA NP CYMMAPHOM PACYETHOM PAcXone B0fs B CTORKE C KOGMMMUMEHTOM 0.7 W
CKOPOCTU He Gonlee 1.5 W/C. [IMaMeTpsi TPYGONPOBOAOS KOMbLYIOUMX NEPEMBIEK AONYCKAETC MPUHMIMATS PABHBIMA HAMGOMIWEMY AMAMETDY
8070pa3BOPHORO CTOAKA CEKLIMOHHORO yana

Tlocne Bi50pa CXeMs! SHYTPUIOMOBO/i CUCTEMS 1 AUAMETPOB B010PA3OOPHBIX CTORKOB MOMKTIOUZIOLIAX YHACTKOB H KOMBLYIOILIMX NEpEMEeX
OnperensioTCA TennonoTepH TPYGONPOBORAMM Y3Na W TPEGYEMBt LPKYNALMOHHEI PAcXOR. LIMPKYNRLMOHHSIA PAcXOA ropAYEli BOR! & CHCTeMe

§° . nlc, cneaye onpenensTs no oopuyne (1.15)

pey

4,208

TpH OAMHAKOSOM COMPOTUBIIEHHH CEKLMOHHBIX Y3NOB WM CTOAKOB BEMMUMHY o CrIEAYeT OnpedensTs No BOgopa3copHbIM CTOAKAM MK

fe=g5°Cu B=13
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TpeGyemsiii UMPKYMALMOHHSI PACXOA CEKUMOHHOTO yana pacripedenAeTch PasHeiMM AOMAMM NO BCEM BOMOPa3COPHEIM CTORKAM yana
HE3ABHCHMO OT UX AMGMETPOS W MECTA DACTONOKEHWA. MW STWX DACXOMaX OMPEAENFIOTCA CyMMapHsle MOTEPH Hanopa “epes Kawasii
8070a30OPHBI CTOAK OT TOHKN (TOHEK) NPHCOSAMHEHHA CEKLMOHHOMD Y3Na K NOAAILIER MArHCTPani [0 TOSKM MPUCOEAVHEHNA LMPKYMALMOHHOMD
CTOAKa K KoMbLiylole Nepemidke. Tony4eHHsIe NOTEPH HaNopa Mo PaaNH|HLiM CTOAKAM y3Na OTAHYAIOTCA MO BENUUMHE, HO NOCNE OnNpeaeneHIA
Cpenel apHMETHIECKO/ BENMYHHLI NIONY4aEM NOTEPH HANOPa NOAAIOWLE YACTH CEKLMOHHOM YaNa. 3HaR NOTEpH Hanopa 8 NofalolLelt YacT yana,
MOXHO NOAGHPATS UMPKYMALMOHHBI CTORK. [MaMETP UMPKYMALMOHHOTO CTORKA NOMGWPAETCA M3 YCTIOBUA raUleHMs B HEM NpH TpeGyewom
LMPKYNAUVOHHOM PAcXone Nepenana AasneHn 0,03-0,06 Mrla.




image31.png
4 Npumep pacyeta CI'B MukpopaioHa ropoaa

4.1. VicxoAHble AaHHbIe ANsi NPOeKTUPOBaHUs

MUKpOpaViOH 3ACTPOEH AEBATEIO ABYX-, TDEX-, A TAKKE HETHIPEXCEKUMOHHAIMM AEBATHITAXHAIMM 30aHAAMM. TNaH CEKLN UIOOPIKEH Ha PiC.
4.1. B KaXa0/t KEAPTUPE YCTAHOBNEHSI MOWKA CO CMECHTENEM, YMBIBANBHIK CO CMECHTENEN, BaHKa CO CMECHTENEM W Ayllien. BsicoTa THOBOTO 3Taxa

30aHMA MPUHATA 3 M. KOMMYECTBO KHTENel B KBApTHPE ONPEAENEHO WCXOAR M3 HOPMbI OOLEH NNOWAAM Ha OIHOTO Yenosexa f = 17 w2

KOMH4ECTBO XUTeneli 8 OHOM CEKUMM 30aHAR COCTABMT 147 YenoBeK, 8 MMKpOPaVioHe — 3 822 Yenosexa.

Obuee

OOwWan nonesHas NMowamb KWMbIX 30aHWH MMKDOAiioHa COCTABMAeT 64 650 M2 PacueTHas TEMNEPaTypa HapyKHOTO BOIYXa ANA
NPOEKTUDOBaHWA CHCTeM OTOMNEHMA 1, =20 °C'. TeunepaTypa CeTesoii B0l ANA TOUKM MINOMA MOBLILUEHHOTO TEMNEPATYDHOTO rpaciika &
nogaiolem TPyGONposode 7; =80 °C'. B OOPATHOM TPyGOMPOBOAE 1, = 40 °C- PacueTHan Temneparypa CeTesoi B0Asi B Mogaiuien
TpyGonposoze 7 = 150 °C'. 8 0GpaTHOM TpyGONpoBode T, = 70 °C. TemnepaTypa XonoaHoit BOA0NPOBOAHO/ 806! Ha BXOAE B BORONOAOTpEsaTes
£ =5°C. TemnepaTypa ropaueil BObl Ha BbIXOAE M3 BOAOMOROTpesaTens ¢! = ¢(°C . [APaHTMPOBaHHBI HaNOp TOPOACKOTO BOJONPOBOAA Ha
sBone 8 LITTN Hy = 60
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4.2. F'napaBnuyeckuit pacyeT nogarlux Tpy6onpoBoAOE CUCTEMbI FOPSYero BOAOCHaGKeHUs

rocre TPacCHpOBKM KeapTarlbHbix CeTeil fOPAMET0 BOAOCHAOKEHWA MAKDOPAVOHa W PAspaGOTKi KCOHOMETDECKO/i CXEMBI BHYTDEHHIX
TPYGONpOBOA0B HalGonee yAaneHHoro oT LITM 30aHHA COCTABNAIOT PACHETHYIO CXEMY CHCTEMbI FOPAYETO BOAOCHAGKEHHA, COCTORLLYIO M3 PACHETHOM
aKCOHOMETPHHECKOI CXeME| TPYGONPOBONOB 34aHNR (PHC. 4.2) W PACHETHOI CXEMbI KEAPTANHBX CETel FOPAYErD BOAOCHABKEHHR MAKDOPaIoHa (pUC.
4.3). [lanee BbIOMPAIOT PACHETHYIO BETBb CHCTEMS! KaK HAUGONIE NPOTAKEHHYIO 1 SATDYAEHHYIO OT AANBHENO | HAHGOMEE BLICOKO PACTONOKEHHOT
8010Pa300PHOTO MPHGOpa ABYXCEKLMOHHOTO 3aaHiR Ne 3 40 LITTI. B AaHHOM NpUMepe MDUHATA CHCTeMa FODAYEr0 BOJOCHAOKEHNA I1aHUA C HInKHETi
Pa3BONKOM, C CEKUMOHHBIMM BOOPAICODHEIMA YaNaMu, OOPA3OBaHHGIMA 3AKOMUOBAHHAIMA NOBEPXY TPEMA BOAOPASCOPHBIMA U OZHMM
LUMDKYNALVOHHLIM CTOAKAMM. [ITMHa BOAOPAIBOPHOND STKECTOAKA C MPHCOEAVHEHHIM N0 NPOTOHOM CXEME NONOTEHUECYLLIUTENEM NPUHATE PaBHOM 5
. CornacHo cxeme (pyc. 2.2) HauGonee yaaneHHsiM or LITTT 8010pasGOpHSI NPUGOPOIA GYAET CMECHTENS YMBIEANbHIKA BOJOPAsOOPHOTD CTORKA
CTIB-1 Ha MeBATOM 3Taxe 30aHNA. Ha PaCHeTHON BETBU NPOCTABNAKTCA HOMEPA YHACTKOS, WX ANMHEI B METpaX, Onpefensemsie o opuyne
PACHETHbIE CEKYHANbIE PACXOAb! g CeXyHAHbI PACXOR OAHIM BOROPAICOPHSIM MPUOOPOM COMMACHO PEKOMEHAALMAM [1] MPHHAT paBHsiM 0.2 1I/C.

BeapasiepHan BenMuMHa @ ONPEMENAETCA No MPUN. 4 5 ABHCHIOCTH OT NDOMSBEAEHUA KOMYECTSa NPUOPOB Ha y4acTe N Ha BEPORTHOCTS X
neficrens P.

BepOATHOCTS ATICTSI A NPHTOPOB ONPEAENAETCA No opMyne

h
GiraV

po A
3600975
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e U =147 — KONUYECTBO XUTENEU B CEKLMMU 30aHUA;
V= 108 ~ KOMMYECTBO BOA0Pa3COPHSIX NPHGOPOB B CEKLMM;

gl , — PACXOR rOpAeli BOA! OHHM NIOTPEDHTENEM B 4aC HAUBOMbLLEN BORONOTPEGNENHS (10 Niy);
gl! — PaCXon BOMbI BOAOPAICOPHBIM MPHEOPOM (0.2 1)
Tlocne onpepeneHi CexyHAHEIX PACXO/I0B Ha y4aCTKaX NPHCTYNaIOT K WAPABNMMECKOMY PACETy MORAIOLLX TPYGONPOBOA0B PACHETHOI BETeN.

IMaMETpb! Y4aCTKOB CTOAKOB BO1OPa3BOPHOTO YaNa B AAHHOM NPUMEDE MPHHATEI NEPEMEHHBIMI. OPHEHTUDYACH HA PEKOMEHAYEMBIE CKOPOCTH 0,8~
1,2 MIC, 110 HOMOTPAMME NPHIL. 6 OTPEAENSIOT AUGMETPbI TPYGOMPOBOAOS g , MM, CKOPOCTH ABWAEHUA BORSI W , MIC, YAEMbHbIE NOTEPH HANOPa £ , M/

. 3aTew ONPERENAHOT NOTEPH HAMOPA Ha YaCTKAX Fy W CYMMAPHSIE NIOTEPH BCEi PACHETHOM BETEM 3" H) of

PeayniTaTel NPEABAPATENLHOT TMAPABNHYECKOTO PACHETa NORAIOWMX TPYGONPOBOA0S CBENEHS! 8 Tatn. 4.1

Mpyiesanie. TIOCKOsKY AMAMETPb! TPYGONPOBOR0S NOAKMIOYEIOILIMX Y4ACTKOB BOROPA3BOPHLIX NPUTOPOB (YHACTKH 1, 2, 3) OGLINHO MPUHHMAIOT
He Goriee 15 MM, CKOPOCTH B0l Ha STHX YS2CTKaX MOTYT pESLILIATS PEKOMEHA0BAHHSIE Bilue 0,8-1.2 MIC.
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Taonuua 4.1. I i rm nogaiowed cemu

15 1 0019 0215 014 12 05 13% 1326
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CyMMapHsie NIOTEpH HaNopa 8 PacveTHO/ BeTa CoCTasMAM 26,3 M (0,263 MrTa)
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1 Lienu 1 3aga4m KypcoBow pa6oThbl

Kypcosas pagoTa BIMOMHAETCA C LEMbl0 3AKPENMEHIR 3HAHMI N0 AMCUMMNUHE “TeNnOCHAGKEHHE” W PA3BUTHA HABLIKOS CAMOCTORTENEHOMD
MPOEKTHPOBAHHA CHCTEMs FOPAYEr0 BOAOCHAGKEHNA (TBC) MAKpOpaiioHa.

‘3ana4ami KypCosoit pasoT! ABNAIOTCH

NPaKTH4ECKOE OBNAZIEHHE METORUKOF NPOEKTPOBaHIR CHCTEM [BC HACENEHHBIX NMYHKTOS:
‘aHaN3 BAPUEHTOS CXEMATUECKIX PELUIEHMit IPOKNaAKN TPYGONPOBOSIOB W BLIGOP ONTHMANLHOTO PELUEHNA:
ONySEHHE SMEMEHTAPHLIX HABLIKOS KOHCTPYKTOPCKORO NPOSKTUPOBaHIA CHCTEM [BC;
0CB0HHE METOS108 PACHETa Pa3NMIHBIX BU08 TENN0BOTO NOTPEGNIEHNS:
* BLINONHEHHE TMAPABNUHECKIIX PACYETOB TpyGONposonos MBC:
PHOGPETEHYE NPKTHIECKNX HABLIKOB OOPMIEHHS H BEINYCKa KOHCTPYKTOPCKO/ AOKYMEHTALMI B COOTBETCTEMM € TOCT.

1In% ellIeHA NEpeNHCNEHHsIX 32734 HEOOXOUMO 3HaHHE He TOMSKO KypCa “TENnOCHaGKEHME". HO M PARA CMEXHBIX AVCLMNNUH, U3Y4aEMBIX 8
17 CemecTpax, a TakKe yMeHHe NONs308aTLCA ATICTEYIOWMIMM HODMATHBHLIMM OKYMEHTaMH W CIPABOSHOR NMTEPaTYpOTi [1-16]
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4.3. MopGop cHeT4Mka EOb!

A onpeeneHun AWAUETPa JETOBHOT MIPOKOAR CHETINXA Mo GopuYIIe (1.5) OMpEAETAETCA CpeANeacosoli Pacxon Boas! 2 cyman, M,
KOTOPSI He AOTKeN TeSBILATS SKCTRYaTaLYONHeIA, TpHHHIAaSHSI N0 NpHN. 5

) U 12039
10007 100024

= 23,4,

B g - opa soAOnOTpeGTeH ropei S0g, TPHHETa M0 TGN, 1.1 120 n(cyTen )
U~ Kanuecrso xmenei: s uwpopaiione, K07opos cocrasne 3 822 e
7 niepHoa paBoTs cHcren: fopsero SogoGHaGHEH B YT, KT 24 4

o PR 5 MpAKAMASH CHET3H C AUANSTROM JEROBHOTO MPOXOAE B0 MM, WISIOLMI SKCTnyaTauwoHHeil packoa 36 k. Mo dopuyne (1.14)
OnpeRenaen noTepH AaaTerHS B CHeTHKe. H, . TPH NPONJCKe PACHETHO0 CEXyHANO0 PacXoa g

PackeTsie NOTepH HaNOPa e MPeBILIAT MAKCHMENHO AOTYCTHMX AR TYPGHRHBX CHETWHKOS 2.5 . TTpUANMZEM AZHHSI CHETaUK K
yeranoere.
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B panvou npumepe TPyGONpoBOALI CMCTEMB rOpAR4Ero BoAocHaGkeHMA (KpOME NOMOTEHUECYLHTENed W KBapTUPHLIX PA3BOJOK) MPUHATHI
TeNMONSOMUpOBaHHBIM. P3SHOCTS TewnepaTyp Topmieit B03s! & MOAOWNK TPYGOMPOBCARX CHCTeNS OT BQROMOOpeBaTeneii LITT 0 HauSonee

Jaaner ol B030pasBopKOM TouKN A¢ MpHKATa pasKoit 10°C. TennonoTepH Ha y4acTKaX TYBONPOSOA0E ONPEAENAITCA o GopMYTE.
Mlpi_onpezeneHyn TenToONoTeps EOAOPAIBOPHOTD CTOAXA GMIEAYET JUNTHETS TENMONOTEpN MPAMIKAOLIEH X CTOAKY \aCTU_Eepicieit

ConbLy oL MepeM (yNaCTOR 12:3). TenIonOTepH NOMOTeHLECyLMTeNeH ApAAATS! PaHeiM 150 BT, TIpH SToM WX ATVHA WS AUl STaXECTORKE

B 2HHOM NHIEPE CYMZPHBIE TENMONOTEPH HEPACIETHSIX BOAOPASSOPHLK CTOAKO MPHAATS! PAEHSIN TETTONOTEpAM PCHSTHOTO CTORKa 1 1t
cocrasunu 1727 BT ka kaxaow.

MpaBas HepacueTHan BeTal AEMRETCA CHMMETDHNHON 1O GTHOLIEHINO K PACSeTHON BETaM. [ COOTBRTCTEM C STUM YCHOBHEN TennonGTep
"paBOli SeTEM MDHHATS! PASHSNM TERNONOTEPAM NEBO PACHETHOT SeTBM  COCTasuM T 362 BT. /LR HECHMETPUSHSIX HepacHeTHX SeTBell 1

rennonarepn " oF, waryT Gsrs npuSnIeHKo onpezenens 1o Gopuye

paf= A VoA 2

o
e 3, - cuuapres remnoncrepn pacersoi srew, B
[ ———————
F TR ————
TenmonoTepH noaaGLIN ToYCONPORGAGR GCTAaNK ST MPHNGTS PABKA TenONCTERAM RGN THySonposaaos saans N B

COGTBBNTH A7 KaXASIX ABYX CORLM SAaHI 15 351 BT. CYNMBpHSIe TENTONOTEDH NOAZIOLIM TRYGOMPOSOAZNH CHCTEM TOPAYETO BOR0CHATHEKYA
wwkpopaiiona cocTasumu 205 635 Bt~ 206 KBS
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Tlocne onpeaenenus TennonoTeps NDHCTYNagM K PACETY UMDKYNAUMOKKLX PACX0108. O LAPKYNALMONHEI PACXO] CHCTEMS! Ha y4acTke
20 or LT cocrasur

02 4 onic
210

Ha OCTans el yaCTRaX PCHETHO SETBM LHPKYIAUNOAHSIE PACKORS OPSAETSIOTCA NPONOPLHONBTEHO TENNONaTEpAM.

Ha yuacee 19

o 69
P e Sy
e

Ha yuacree 18

st
» Zal
o ot
o -off
AHaOno OTPEREARTCR WHPKYTALIGHYE PACKOTH 3 APYTI YSGCTRRX. CHEAJET YWITHEaTs, ¥T0 PaCKer WpKYTALHORAS PACKOR08
SOTHAETCA T YCOBHM GTEYTETENR 20R0P2350pa. ToSTOMY LUPRYALHOFH PACKOR 2 EGEX YNGETE2X SOAGPaSBOpHORD TORKa G B1 oararos

(5 Aarom nputsEpe 0,05 nic) Pacer TeNNONOTEPs  LHPKYALHONKSX PACIOA08 CEBASH 8 TAON 42, BenuMNel WPK/TALHONHI PACIOROS
AOMKr GTh YKa3as! Ha COOTESTCTEYIOWLK YSaCTKaX PACHeTHOl Cxewsl 110G OMPEACTEH A LUpHYMALUOKHELX PACKOA08 HEOBXORMNO COMaEHO

©opHye oMpeerTS pacieTHbIe PaCKOR TOPAEHH S0 S Ha KaNANEHX YHaCTKSX CHGTEMS! 0 EPEOTO BOROPASSOPHOTD CTORKS (142CTK 20,

g L2l

56,9-2,80

19, 18,17, 16), [ ykasans ]aCTEOR 1 TN, 148 S3BHCHOCT O THoLeRHR PACX0R08 o g onpeaemnew senmmy KosBMEHTa, Koy

Tinn scex yrasannenx yuacTRos semmanna omsowewn g (g 2,1, cooTeeTcrEeHo ans wik K = 0. MosTomy wa yrasamx pacTSax

LHpRTALIORHBIe PACKOAN [ MDA SHMONHEKH TWAPIBNHHECKOTD PACHETA MORFETO TRYGONPOROA3 He YSHTHEAOTCA. Ha OCHOBaMHA STOMG

EsnonHenHeil panee MDSASapHTENbHLI ADAETUNECKHH PACIET NOaIOWE CETH N CeRyNIWBM PACXORGM g (Tan. 4.1) mpummaew KaK
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4.5. TMAPABNMYECKNIA PacyeT TPySONPOBOAOE UMPKYNALMOHHOTO KonkLa

PaCLeTHO LUPIIAIONHOS FOTLO COTONT S JACTOB MOAZILLETD TPyDOTPogaa (o7 LITT 20 J4aCTKa 4) W JHCTHOS WHPKYTALKOHHOTD
79Y50NpO20sa (0 yacria 12D 20 LTI, CHa<ana OTpeAETIT NOTepi HaNOpa H CROPOCTH A8HeH 5035 12 JACTIGX NOAOLLETS TPYGONPOSCAa
TBH MPOTYTIE WHPAAWONNX PASKCA0S ¢ ATR MPAWSTSX © peYMie S00paSOOpa AAGHETPOS TPYCOTDOEOA3 3aTeM swnomiaeT
WAPASTIHSSCHY PACHET JSCTHOS WPKYTALHORHOD TPJOMPOSORA. Y4HTE33 HESHCORMH HANOD HICOS08 THTA K. DerOHeHEyewX 8 KasecTee
LT ALCRHS KACOCOS 8 CHETeMaX TBC, CNERyeT CTDEHNTLCA K TOWY, SToT: CYMNZPHE NOTEpH A3ENEH & WP TALHOHHON TPYSONpOsoge He
npesia 0.12-0,15 M. TlooTowy npn RGAGOPE AMAMETROR JACTHOR LAPKYALWORHOTO TPYGOMPORORA CIEAYET OTpAHINMERTSCH CKOPOETS EGA
200507 wic

Pe3ymLTaTS THAPABTIASECKOTD PICHETa WPRYTALOHHOTD KoM Caeger & TaGN. 4.3 TOTepH HaTopa (R2MeHis)  NO3akIEN TPYSONPOSORe
7 TPOTYCKe UHPRASUHOHHOTD PacX0a 5y COcTaskn 0.745 i (0,00745 MTTa), noTepi Hanopa (3aenews)  WHKYTALAOHHOW TPYSOTDOBRE
Fifj cocTasans 10.3 1 (0,103 M), MoTepy vanopa (338nens) & CerAOrHoM SOAOPaSGOpHON yane Ne 1, sksauien ysacTen 15, 14, 13,12 11
9.8.7,6,5.4,12, 13, 15', 156 cocraswnn 5,123 u (0,051 MTa) (vaxogsrca & npeaenax 0.03-0,06 Mila), 470 cooraercreyer TpeSoearau [1]

lpi HecCOOTESTCTEMM NOTEps HAMOD3 B CeKUMOWNOM SOROPASCOPHONM ST yKasadui Seie TPEDOBSWAM WK SemMey CReAyer
KODPEKTUPOBTS, MSHWEHS5 AUENETPE: KOMIUJIOLLER NEDEISK 1 LPFYTALYORHOTD CTORKa. BOSOXHO TaIoke NPHMEHSHHE COCTABHORD (COCTORLERD
13 ABYX YCTEH C PASMUSHEIMH AUAMETPaMM) LUPKYNIALMOHHOD CTORKA.
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Cyumaprese notepu anopa cocTasumk 11,059 W, 8 ToM SHCTe & MOAAWISH TPYSONPOSORE 0,745 M, & UHPKIAUMORHOM TPYSOMPOBOKE
cocraener 10,314
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2. OCHOBHbIe TPEGOBaHUA K KYpCOBOMW paboTe

2.1. TemaTuka KypcoBow pa6oTbl

B COOTBETCTBMH C BAPHaHTOM 3a/1aHHA HEODXORUNO 3aNPOEKTUOBATS CHCTeMy TBC MUKDOpaiioHa fopona. OCHOBHOE BHHMAHHE AOMKHO ObiTs
VANEHO BLIGOPY ONTHMANSHOTO BAPHAHTA CXEMb! CETH, TEXHOMOTM BLINONHEHWA TAPABIMMECKUX PACHETOB TPYGONPOBOZOB M METOMKE YBA3K
CEKUMOHHbIX Y308 CHCTeMel [BC, HANOKEHHOM B ASTICTBYIOUIX HODMATHBHEIX AOKYMEHTaX
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2.2. VcxoaHble AaHHbIe K KypcoBon paboTe

VIcXonHele AaHHbIe AR BBINONHEHHS KYPCOBOFi PAGOTs COAEPATCR 8 3aaHHH Ha KyPCOBOE MPOEKTHPOBaHHE
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2.3. O6bem KypcoBoi paboTbl

PabOTa COCTONT H3 PACHETHO-NOACHHTENLHOM 3AMUCKN 1 FPACIHHECKO YacTH
Tpacbieckan YaCTb PaGOTL! BLINONHAETCA Ha OHOM MIUCTE (POPMaTa AT M AOMKHA CONEPKaTE:

FeHNNZH W MDHALMMANBHYIO CXeMy CUCTeMsl TBC MUKpopaiioka;
NiNaHs THOBOTO 3Taa, YepaaKa i nogsana;
‘aKCOHOMETPHIECKHE CXEMbl OTAETEHIX INEMEHTOB CHCTEMS,
CXeMy a6OHEHTCKOrO 880Ra

FETOIN

ToRCHITENbHAR 3aNHCKa FOMKHA CONEPKaTS Creayoe pastens!

onpefeneHHe PACHETHBIX PACXOROB FOpAYeN BO!
UAPABNUYECKIT] PACHET CHCTeMbI TBC B PeXiMe nofash;
110A60p CHETHMKa ropAYed BO:

onpeaeneHye TENRONOTEPL Ha y4aCTKaX TPYGONPOBOAa:;
onpeaeneHHe LPKYNALMOKHOTO pacxona;

TUAPABNIECKI] PACHET CHCTeMs TBC B PexiMe LMpKYNAL,
YBR3Ka CEKUMOHHOTO Y3na CHCTeMs! TBC.

No e e
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2.4. 3awuTa Kypcosown paboTkl

Kypcosas paoTa NOANMCLIBAETCA PYKOBOMUTENEM K 3aUTE, ECTM €€ OObeM U COQEpKaHme COOTBETCTBYIOT HACTORWNMM yKasaHNaM. Mocne
37070 paGoTa OTAAETCA Ha PEUEH3NPOBaHHE OHOMY W3 NpenofasaTeneit Kabeaps

3aWMTa KypCoBO/i PAGOTH CTYAEHTOM NPOMSBOZUTCA B HASHAYEHHHIE CPOKW MEpEl KOMUCCHEN. B NDOLIECCE SALLMTEI CTYEHT AOTIKEH KDaTK
AOMOKUTL PESyNETATH! KaKAOTO W3 STANOB BLIOMHEHHON UM PaCOTHl M OTEETWTH Ha BOMPOCH WNEHOB KOMHCCHA. OLEHKa KypCOBOii pacoTs!
NPOW3BOMUTCA B COOTBETCTEMH C YPOBHEM 3HaHHT, BLIABNEHHSIM B NMPOLECCE 3ALMTH! U KA4ECTBOM BLINONHEHHO PasoTs

B Cryuae Hey0BNETEODUTENLHO! OL{EHKN CTYAGHTY BLIJAETCA HOBOE 3aNaHHE Ha NPOEKTUDOEAHHE.
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3. Metoaunyeckue YKasaHusA no BbINOJIHEHUIO KypCcOBOMU PasOTbI

3.1 KoHcTpympoBaHue cuctemsl MBC

CHCTeMs! TORHEr0 BOAOCHAOKeHNA (TBC) MOAPASAENAIOT HA LIEHTPANUIOSAHHEIE W MECTHbIE. B LIEHTDANN30BAHHBIX CHCTEMAX OHa CHCTEMa
OpAYEro BOMOCHAGKEHHR OBCAYKHBAET OHO UMM HECKOMBKO 3aHMIt KEApTana (MMKPOPaIioHa). PanyC MECTHOM CHCTEMs! 3a4aCTYH0 OTPaHUHBAETCA
onHoit KeapTUpOIt.

CHCTeME! FOPAYETD BOROCHADAKEHIA NDEHAsHaYeHs! ANA NoKadH NOTPEGHTENAM FopAeil B0k, TeMNEpaTypa KOTOpo/i A0MKHa HITL He MeHee
50°C. Mpy NONL30BaHWM rOpAYEil BOOH NOTPEOHTENL WMEET BOMOXHOCTH CHIDKATH TEMNEPATYpy BOALI A0 HEODXOQUMON BEMMYMHBI, CMELMBAR
FOpR4YI0 BOY C XONIOAHOM B CMECHTENAX, YCTaHABNMBAEMbIX B MECTaX B00Pa3T0pa. B CHCTEMY TOAHEro BOIOCHAGKEHNA B OOILIeH CRyuae BXOAAT
CREYIOLUME OCHOBHHIE SNleMeHTS !

* YCTPOVICTBO ANIA Harpesa B0db! (KOTeN Wit TennOOGMEHHHK):

* NoaakLian TpYGONPOBOAHAR CETb, COCTORILAR U3 Pa3BOARLLEND TPYGONPOSOAA U BOA0Pa3COPHSIX CTORKOS;

* UMPKYNAMOHHER CETs, COCTOALLIAR M3 UMPKYNALLMOHHEIX CTOFKOB 1 CGOPHOTO LYPKYNRLMOHHOTO TpyGONpoBoAa:;
* 8010Pa3cOpHas, PEyMMPYIOILaA  3aN0pPHaR apMaTypa;

* UMDKYNAMOHHEIIT 1M LMDKYMALIMOHHO-NIOBBICHTENbHBI HACOC.

CHCTeMs! FOPAYEFD BOTOCHATKEHIR MOTYT ObiTs OTKDLITEIM W 3AKDLITEIMW. B OTKDBITBIX CHCTEMaX Ha BOROPA30O HCNOML3YETCA CeTesan Boaa
M3 TennoBLIX CeTeil. B 3aKDLITLIX CHCTEMAX Ha HYX(lsl FOPAYETO BOROCHACKEHIR HCMOMb3YETC BOAONPOBOAHAR BONA, NOAOTPETas AG TeMnEpaTyps!

60-65°C B TeNNOOGMEHHHKAX, YCTaHABNUBAEMBIX B WHAVBWIYANEHAIX WM LIEHTPANEHEIX TENNOBLIX NYHKTaX (Aanee COOTBETCTaeHHO VT il LITT)




