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CocraB 10KymMeHTa

OOOCHOBBIBAIOIINE MaTepuaibl K CXEME TEIIOCHAOXKEHUs], SIBIISIONIUECS €€

HEOThEMJIEMOM JaCTbIO, BKIIIOYAIOT CICAYIOMUC I'JIaBbI:

I'maBa 1

I'naBa 2

I'naBa 3

I'naBa 4

I'nasa 5

I'naBa 6

I'naBa 7

I'nasa &

I'masa 9

I'nmasa 10
I'maBa 11
I'masa 12

I'maBa 13
I'naBa 14
I'naBa 15
I'maa 16
I'maBa 17
I'maBa 18

«CymiecTBytoliiee 1mojaoxkenue B cepe mpou3BOACTBA, epeaadu u
MOTPeOICHNS TETUIOBOM SHEPTHH JIJIs LIeJIel TEeII0CHA0KEHUS,;
«CymiecTByrollee U MepCreKTUBHOE MOTPEOIECHUE TEIJIOBOM YHEPTUU Ha
LICJTH TeTUIOCHAOXKCHUS;

«INEKTPOHHAsI MOJIEh CUCTEMBI TETUIOCHA0KEHUSI TIOCETICHUS],
TOPOJICKOTO OKpyTan;

«CymiecTBytoliee U MEPCIEeKTUBHBIE OATaHChI TEIJIOBON MOIIIHOCTH
VMCTOYHHKOB TEIJIOBOM YHEPTUU U TEIIOBOUM HArpy3KH MOTpeOuTeneii»;
«MacTtep-1iaH pa3BUTHS CUCTEM TETUIOCHAOKEHUS MOCETICHUS,
TOPOACKOTO OKpYyTa »;

«Cy1mIecTBYIOIINE U TIEPCIIEKTUBHBIE OATaHChI TPOU3BOIUTEIHBHOCTH
BOJIOTIOJITOTOBUTEIHHBIX YCTAHOBOK U MaKCUMAJILHOTO MOTPEOICHHS
TETJIOHOCHUTEJISI TETUIONOTPEOISIOMMMHI YCTAaHOBKAMHU MTOTPEOUTENEH, B
TOM YHCJIE B aBAPUHHBIX PEKUMAX;

«IIpennoxxeHus 1Mo CTpOUTENbCTBY, PEKOHCTPYKIUN U TEXHUYECKOMY
NIEPEBOOPYKEHUIO HCTOUYHUKOB TEIIIOBOM SHEPIUN»;

«IIpennoxxeHus 1Mo CTpOUTENbCTBY U PEKOHCTPYKIUHU TEIJIOBBIX CETEI;
«IIpenoxeHus Mo MepeBoy OTKPHITHIX CUCTEM TEIUIOCHAOKEHUS
(ropstuero BOJOCHA0XKEHHS) B 3aKPBIThIE CUCTEMBI TOPSIUYETrO
BOJIOCHA0KEHUS;

«IlepcrieKTUBHBIE TOTUTUBHBIE OATAHCHD»;

«O11eHKa Ha/IKHOCTH TETIIOCHA0KEHUSY,;

«O00ocHOBaHNE UHBECTHUIINI B CTPOUTENHCTBO, PEKOHCTPYKIIUIO U
TEXHUYECKOE MTEPEBOOPYIKEHUEN;

«MHIUKATOPBI PA3BUTHUS CUCTEM TEIUIOCHAOKEHHUSI TOPOJICKOTO OKPYTa;
«llenoBble (TapuHbIE) MOCIEICTBUI;

«PeecTp eTMHBIX TEIIOCHAOKAIOIITNX OPTaHU3aIIHI;

«PeecTp mpOEKTOB CXEMBbI TEIIIOCHAOKECHHUSD;

«3aMevaHus ¥ MPEIIOKESHHS K CXeME TEIJIOCHA0KESHUSD;

«CBOIHBIN TOM U3MEHEHHH, BHITTOJIHEHHBIX B IOPa0OTaHHOU U (HJTH)

AKTyaJIM3UPOBAHHOMN CXEME TEIII0CHA0KEHUS.



AHHOTALIUSA
JlanHbIi pa3aen BeimoiHeH Ha ocHoBaHuU JloroBopa Ne3(07-9811-]1 ot 07.07.2020
roga Mexay AKOUoHepHbIM obmectBoM «Pycatrom HMH(pacTpyKTypHbIE penIeHHUs»
(AO «PUP») u OOmiecTBOM C OrpaHMYEHHOM OTBETCTBEHHOCTHhIO «HeBckas DHepreTukay
(OO0 «HeBckass DHepreTwka»), Ha OKa3aHUE YCIOyr MO0 AKTyalu3allUd CXEMbl

TEIJIOCHA0KEHUST MyHUIIUMIIATbHOTO 00pa3oBanus ['opoxa ['mazoB.



Omnpenesenust

B Hacrosimelr paboTe MpUMEHSIOTCS CJIEIYIONIME TEPMHUHBI C COOTBETCTBYIOIIUMHU

OIpEe/ICIICHUSIMU:

Tabauua 1. TepmuHbl U onpeeeHust

TepMuHBI

OnpenesieHus

TennocHabxenue

ObecnieyeHne moTpeOUTENEH TEMIOBOM YHEPTUH TEILIOBOM YHEPTUECH,
TEIJIOHOCHUTEJIEM, B TOM YHCJIC MTOACPKAHUE MOLIHOCTH

CucreMa TEnI0CHA0KEHUS

COBOKYITHOCTh HCTOYHHKOB TEIUIOBOM SHEPTHH U TETIOMOTPEOISIOIINX
YCTaHOBOK, TEXHOJIOTHYECKH COEAMHEHHBIX TEIJIOBBIMU CETAMU

Hcrouynuk TemnoBoi
SHEpPrun

Y eTpoicTBO, IPEIHA3HAUYEHHOE JIJISl IIPOU3BOJICTBA TEIUIOBOM SHEPTUU

TemoBas ceTh

COBOKYITHOCTh YCTPOMCTB (BKJIFOYAS IICHTPATBHBIC TEIUIOBHIE ITYHKTHI,
HACOCHBIC CTaHITNH ), TPEAHA3HAYCHHBIX JIJIS TIEpeIavr TeTIOBOM SHEPTHH,
TEIUIOHOCUTENS OT UCTOYHUKOB TEIIOBOM SHEPTHH JI0
TEIIONOTPEOISIOMNX YCTAHOBOK

TermtoBas MOIITHOCTH
(mamee — MOITHOCTH)

KonudecTBO TEIUIOBOM SHEPIHU, KOTOPOE MOKET OBITh MPOU3BEACHO U
(wnm) IepenaHo O TEIJIOBBIM CETSIM 33 SIUHHUITY BpeMEH!

TemnnoBas Harpy3Ka

KonnyecTBo TEMIoBoii SHEPTUH, KOTOPOE MOXKET ObITh TIPUHSITO
MOTpeOUTEIEM TETTOBOM PHEPTUH 32 €TUHUILY BPEMEHU

IToTpebuTens TEIIOBOMA
SHepruu (naiee

Jlutto, mpuobpeTaroriee TEIIOBYIO YHEPTHIO (MOITHOCTD), TEIUIOHOCHTEIh
JUISL UCTIOJIb30BAHMS HA TIPUHAUICSKAIINX €My Ha ITpaBe COOCTBEHHOCTH WU
WHOM 3aKOHHOM OCHOBaHHH TEIIIONOTPEOIISIONNX YCTAHOBKAX JINOO JUIS

MIOTPEOUTEINb) OKa3aHMs KOMMYHAJIBHBIX YCIYT B YaCTH FOPSYEro BOJOCHAOKEHUS U
OTOILICHUS
TenmomoTpebstomas YcrpolicTBo, peHa3HaueHHOE JJI HCTIOJb30BaHMsI TETLNIOBOM SHEPIHUH,
YCTaHOBKa TEIUTOHOCUTEINS [T HY K] TOTPEOUTENS TETUIOBOM SHEPTHH
Opranu3arus, OCyIIecTBISIONIas MPOJAXKy MOTPEeOUTEsIM 1 (VTN
TEIUTOCHA0KAIOIINM OPTaHU3ANNAM PON3BEACHHBIX WM PHOOPETEHHBIX
TEIUTOBOM SHEPTUH (MOITHOCTH ), TETUIOHOCUTENS M BIIA/ICIONIAst Ha TIpaBe
TemmocHaOxatormas COOCTBEHHOCTH HJT HHOM 3aKOHHOM OCHOBaHWH MCTOYHUKAMU TETIOBOI
OpraHH3aIHS SHEPTUH U (WJIH) TEIUIOBBIMU CETSIMH B CHCTEME TETUIOCHA0KEHUS,
ITOCPEACTBOM KOTOPOH OCYIIECTBIISIETCS TEIIIOCHAOKEHHE MOTpeduTenen
TEIUIOBOM SHEPTUH (JaHHOE MOJIOKEHUE MPUMEHSIETCS K PETYITUPOBAHIIO
CXOJHBIX OTHOIICHUH C y9aCcTHEeM HHIVBIIYATbHBIX MPEANPHHIMATEICH)
T Opranuzausi, OKa3pIBaIoOIIas YCIIyTH 1O Tiepeade TeIJI0BOH YHEPTUH
crnoceTena (maHHOE TTONIO’KEHUE IPUMEHSIETCS K PETYTUPOBAHHUIO CXOTHBIX OTHOIICHHN
OpraHH3aIHS

C Y4acTHEM MHIMBHyaJIbHBIX PEIANPUHUMATENICH)

30Ha OJEeUCTBUS CUCTEMBI
TEINIOCHAOXKEHUS

TeppuTopus noceneHust, TOpoJCKOr0 OKpyra, ropojia ¢geaepaabHOro
3HAYEHUS UJIH €€ YacThb, IPaHHUIIbI KOTOPOH yCTaHABIMBAIOTCS 110 Hanbosee
yAJICHHBIM TOYKaM IOAKIIOUYEHUS TOTPeOUTENeH K TEIIOBBIM CETSIM,
BXOJSILIMM B CHCTEMY TEIUIOCHA0KEHHUS

30Ha OeUCTBUS HCTOYHHKA
TEIJIOBOM SHEPTUU

TeppuTopus noceneHust, TOpoJACKOr0 OKpyra, roposa ¢geaepaabHOro
3HAYEHUS UJIH €€ YacThb, IPaHHUIIbI KOTOPOH yCTaHABIMBAIOTCS 3aKPBITBIMU
CEKIIMOHHUPYIOIMMH 33/IBHYKKaMH TETJIOBON CETH CUCTEMBI
TEIJIOCHAOXKEeHHU s




TepMuHBI

OnpenesieHus

YcranoBieHHAs MOIIHOCTh

HMCTOYHHUKA TETIJIOBOM
SHEPTUH

CyMMa HOMUHATBHBIX TETLTOBBIX MOIIHOCTEH BCETO MPUHSITOTO MO aKTaM
BBOJIa B AKCIUTyaTalMi0 000pyA0BaHUs, IPEIHA3HAYCHHOTO JIJIs OTITYCKa
TEIUIOBOM SHEPTUH MOTPEOUTENSIM U JJIsl 0OeCIeUeHMsI COOCTBEHHBIX H
XO3SIICTBEHHBIX HYX]I TEIUIOCHA0XKAIOICH OpraHU3allii B OTHOIIICHUU
JIAHHOT'O MCTOYHMKA TEIJIOBOM DHEPTUU

Pacronaraemast MOIITHOCTh
HCTOYHUKA TEILIOBOU
SHEpPTUU

BenuunHa, paBHas yCTaHOBIEHHON MOIIHOCTH HCTOYHMKA TEILIOBOM
9HEPI'UH 32 BEIYETOM 00EMOB MOIIHOCTH, HE peai3yeMbIX MO
TEXHUYECKUM IIPUYMHAM, B TOM YHUCIIE 10 IPUUUHE CHUKEHHUS TEIJIOBOM
MOIIHOCTH 000pYI0BaHUS B pe3yIbTaTe KCIUTyaTallil Ha IPOJICHHOM
TEXHUYECKOM pecypce (CHIKEHHE apaMeTpoB Tapa nepen TypOrnHOH,
OTCYTCTBHE PELIUPKYJIALAN B IUKOBBIX BOJOTPEMHBIX KOTJIOATpEraTax u

Ap.)

MoIHOCTh UCTOUYHHUKA
TEIJIOBOM SHEPIUU HETTO

BenuunHa, paBHas pacrionaraéMoil MOIHOCTH HCTOYHUKA TEIJIOBOU
9HEPI'Uy 32 BEIYETOM TEIUIOBON HArpy3KH Ha COOCTBEHHBIC U
XO3AHCTBEHHBIE HYX/IbI TEIJIOCHAOKAIOMIEH OpraHn3alii B OTHOIICHUH
VCTOYHHKA TEIUIOBOU SHEPTHU

TerutocereBble 00BEKTEI

OOBEKTHI, BXOZSIIINE B COCTAB TEIUIOBOM CETH U 00ECIIEYNBAIOIINE
repenayy TEIJI0BOM SHEPIUH OT HCTOYHMKA TEIUIOBOM SHEPTUU 10
TEIIONOTPEOISIOMUX YCTAHOBOK OTPEOUTENEH TEIIOBOM SHEPTHH

DieMeHT
TEPPUTOPHUATILHOIO
JIeJICHUsA

TeppuTopHs OCeNeHw s, TOPOJCKOTO OKpyra, ropoja demaepaibHOro
3HAYEHUS UITU €€ YacTh, YCTAaHOBJICHHAA MO TPaHUIaM aMUHHUCTPATHBHO-
TEPPUTOPHATIBHBIX €IUHHIL

PacuerHbIil pi1eMeHT
TEPPUTOPUATHHOTO
JIeIeHUS

Tepputopust oceaeHusI, FTOPOACKOr0 OKpyra, ropojaa dheaepaibHOro
3HAYCHUS WK €€ YaCTh, IPUHSATAS VIS LEIeld pa3pad0TKU CXEMBI
TEIUIOCHA0XKCHHSI B HEU3MEHIEMBIX IPaHUIaX Ha BECh CPOK JACHCTBHUS
CXEMBI TEIJIOCHAOKEHNS

MecTHbI€ BUIBI TOIINBA

TorumBHBIE pecypchl, UCIOIB30BAHNE KOTOPHIX OTEHIIHAILHO BO3MOYKHO
B paiioHax (TeppUTOPHIX) X 00pa30BaHuUs, POU3BOJICTBA, 1OOBIYH (TOPG
1 TIPOIYKTHI €T0 MepepadOTKH, MOy THBIA T'a3, OTXOIbI IEPEBOOOPaOOTKH,
OTXOJIBI CEbCKOXO3SIMCTBEHHOM JIESITEbHOCTH, OTXO/IbI IPOU3BOJICTBA U
MOTPeOJICHHS, B TOM YKCIIE TBEP/Ible KOMMYHAIILHBIE OTXOIbI, U MHBIC BUJIBI
TOTUTUBHBIX PECYPCOB), SKOHOMHYECKAs 3(PPEKTHBHOCTh MOTPEOICHHUS
KOTOPBIX OIpaHHYeHa palioHaMH (TEPPUTOPHUSMHE) MX MPOUCXOIKICHUS

Pacuernas TennoBas
Harpyska

TemmoBast Harpy3Kka, onpeaensieMas Ha OCHOBE JAHHBIX 0 (PaKTHIECKOM
OTIYCKE TEIJIOBOU SHEPTUH 3a MOJHBINA OTONMUTEIbHBINA IEPUOJ,
MIPEAIIECTBYIOMNN Hadaly pa3paboTKN CXeMBI TEIUIOCHA0KEHNU S,
MIPUBEACHHAS B COOTBETCTBUH C METOJUYECKAMHU yKa3aHUSIMH 110
pa3paboTKe CXeM TeIUIOCHA0KEeHHS K pacCueTHON TeMIIepaType Hapy >KHOTO
BO3yXa

BazoBrlii nepuon

INon, mpenmmecTByOMmMUi TOIY, B KOTOPOM MOJIEKHAT YTBEPKICHHUTO
aKTyaJU3upOBaHHAs CXE€Ma TEIJIOCHAOKEHS TTOCENICHHsI, TOPOJICKOTO

aKTyaJIu3alu

OKpyTa, ropoza ¢enepajbHOr0 3HAYCHHS

[loka3arenu, XxapakTepU3yOLIE YHEPTeTHIECKYI0 3P PEeKTUBHOCTD
OHepreTuvecKue Iepeaady TeII0BOM SHEPTHH 110 TEIUIOBBIM CETSIM, BKJIIOYast IOTEPU

XapaKTECPUCTUKHU TCIIJIOBBIX

ceTent

TEIJIOBOM SHEPIUH, PACXO MIEKTPOIHEPIHH Ha Nepeavy TEeIUIOBOM
9HEPI'UH, pacxo TEINIOHOCUTENS Ha IIepeady TeIJIOBOM 3HEPIuy, IOTepU
TEIJIOHOCUTEIS, TEMIIEPATYPY TETIIOHOCHTEIIS




TepMuHBI

OnpenesieHus

TomvBHBINA Oananc

JlokyMeHT, comepkaluii B3aMMOCBSI3aHHBIE TTOKa3aTeIl KOJTMYECTBEHHOTIO
COOTBETCTBHS HEOOXOUMBIX T (PYHKIMOHUPOBAHHUS CUCTEMBI
TEMI0OCHA0KEHHUS IOCTAaBOK TOTTMBA PA3JIMUHBIX BUAOB M UX OTPEOICHUS
MCTOYHUKAMH TEIUIOBOM SHEPTHH B CUCTEME TEINIOCHA0KEHNUS,
YCTaHaBIMBAIOIINN pacipe/ie/ieHne TOIUIMBA Pa3InYHbIX BUJIOB MEXIY
MCTOYHUKAMH TEIUIOBOM SHEPTHH B CUCTEME TEeINIOCHA0KEHUS U
MO3BOJISIFOLIMH OTIPEAeTUTh dPPEKTUBHOCT HUCIOIB30BAaHHS TOILUTMBA IIPH
KOMOHWHHPOBAHHOW BBIPAOOTKE JIEKTPHUUECKON M TEMJIOBOW IHEPTUU

MarepuaiibHas
XapaKTEepUCTHUKA TEIJIOBOM
CETH

CymMa nipou3BeIeHHH 3HAUCHUH HapYKHBIX TUaMETPOB TPYOOTIPOBOIOB
OTZEJIbHBIX YYACTKOB TEIJIOBOW CETU M JJIMHBI 3TUX YYACTKOB

VY nenpHast MaTepuaibHas
XapaKTEepUCTUKA TEIJIOBOM
ceTu

OTHolIeHne MaTepUaIbHON XapaKTePUCTUKH TETNIOBOM CETH K TEILIOBOM
Harpyske fnoTpeouTeNe, MPUCcOeIMHEHHBIX K TOH TEIJIOBOW CETH

CpenHeB3BereHHas
MJIOTHOCTH TEMIOBOM
Harpy3Ku

OTHoIIIEHHE TEMJIOBOW HArpy3KH MOTpeOUTeel TEMIOBOM YHEPTHH K
TJIOMIAN TEPPUTOPHH, Ha KOTOPOH pacroaraloTcs 0ObEKThI MTOTPEOICHIS
TEIJIOBOM SHEPTUHU YKa3aHHbBIX IOTPEOUTENEH, ONpeaensieMoe sl KaKI0Tro
pacueTHOro 3JIeMEHTa TEPPUTOPHATIEHOTO JIENIEHUS, 30HBI IEHCTBUS
KaX/I0TO MCTOYHHKA TEIUIOBOW YHEPTHH, KaXKI0H CUCTEMBI
TEIUTOCHA0KEHHS U B IIEJIOM IO MTOCETICHHIO, TOPOICKOMY OKPYTY, TOPOILY
(enepanbHOro 3HAYCHUSI B COOTBETCTBUH C METOJJMUECKHMHU YKa3aHUSIMU
0 pa3pabOTKe CXEM TEIIOCHAOKCHUSI.




IlepedyeHb NPpUHATHIX 0003HAYEHHU I

B nacTosmeit paboTe MpUMEHSIOTCS CIIETYIOINE COKpPAIeHHbIE 0003HAYECHUS:

Tab6auua 2. TepMuHBbI M OnIpeaeIeHUs

Ne n/m Coxpamenue IosicHenne
1 BMK brnouno-MomynbpHas KOTENbHAS
2 BITY BononoaroroButenpHas yCTaHOBKA
3 I'BC I'opsiuee BotocHaO)eHUE
4 ETO EnvHas TeriocHa0karomas opraHu3aiis
5 3ATO 3aKphITOE TEPPUTOPUATBHOE 00pa30BaHUE
6 4001 MHBecTUIIMOHHAs TporpaMMa
7 HTII MHauBuayanbHbIN TEIUIOBOM IYHKT
8 MK, KM MyHununanbsHas KOTeJIbHAS
9 MYVII MyHununanbHOEe YHUTAPHOE IPEIIPUITHE
10 HBB HeoOxoaumas BanoBas BEIpyYKa
11 HAC Hamor Ha 100aBIeHHYIO CTOUMOCTH
12 HH3T HecHurkaeMblil HOpMaTUBHBIH 3a11aC TOILIMBA
13 HC HacocHas crannus
14 HT[J HopmatuBHas TexHHUYeCKast JOKyMEHTALMS
15 HO3T HopmaTuBHBI 3KCIUTyaTallMOHHBII 3a11ac OCHOBHOI'O WJIH
PE3epBHOIO BHJIOB TOIIJIMBA
16 OB OTomsIeHUE U BEHTIIIALINS
17 OH3T OO0mmit HOpMaTHBHBIN 3arac TOIIMBA
18 TP IIpoekTHBIE U N3BICKATEILCKHIE PAOOTHI
19 I[THC [ToBBICHTENEHO-HACOCHAS CTAHITHS
20 [I1 P® ITocranosnenue IpaBurenberBa Poccuiickoit deaeparivu
21 My [enononuyperan
22 CMP CTpoUTENbHO-MOHTAKHBIE PA0OTHI
23 CUT Cucrema HEHTPAIU30BaHHOIO TEIIOCHAOKEHUS
24 §\C] TenmoBas sHeprus
25 XBO XUMBOJJOOYUCTKA
26 XBII XUMBOJIOTIOITOTOBKA
27 LTII LenTpaibHBIN TETIIOBOM ITyHKT
28 OM DneKTpoHHAast MOAETh CHCTEMBI TETLIOCHA0KEHHU S

10




Beenenne

[IpoekT cxembl TEMJIOCHAOXKEHUS] MyHUIUMNAIbHOIO obpasoanus ['opon I'nmazos,
pa3paboTaH B COOTBETCTBUHU € TPEOOBAHUAMU JIEUCTBYIOIUX HOPMATUBHO-TIPABOBBIX AKTOB.

CocTtaB U CTPYKTypa CXEMbl TEIUIOCHAOXKEHUSI YIOBIETBOPSIOT TPEOOBAHUSIM
OenepanbHoro 3akoHa Poccuiickoit @enepauun ot 27 wurons 2010 r. Nel90-®3 «O
TeriocHaOkeHun» (¢ u3MeHeHustMu Ha 1 ampenss 2020 roma) U  TpeOOBaHMSIM,
YTBEpKJIeHHBIM nocTaHoBieHueM [IpaButensbctBa Poccuiickoit denepanuu ot 22 ¢eBpans
2012 r. Nel54 «O tpeboBaHMSAX K CXeMaM TEIJIOCHAOKEHUS, MOPAJKY UX Pa3pabOTKu U
yTBEpKJIeHus» (c u3mMeHeHusiMu Ha 16 mapra 2019 rona).

Cxema TernocHa0XeHUsI COJEPKUT MPEANPOSKTHbIE MaTepUallbl 0 0OOCHOBAHUIO
Pa3BUTHSI CUCTEM TEIJIOCHAOKEeHUS 1151 3 (HEKTUBHOrO U 0€30MacHOro (yHKIMOHUPOBAHUS
U CIIYKUT 3aIIUTON HHTEPECOB MOTpeOUTENeH TEMIOBOIM SHEPTHH.

Onucanue CylIeCTBYIOLIETO MOJIOKEHHsSI B cepe TErIOoCHA0KEeHHsS OCHOBAHO Ha
JAHHBIX, TIEPEelaHHbIX pa3pabOTUMKy CXeMbl TeriocHaOxkenus mo 3ampocam AO «PUP» B
aJipec TEIUIOCHA0XKAIOIIKUX M TEIJIOCETEBbIX OpraHU3alui, JEUCTBYIOIIUX HA TEPPUTOPUU
ropoja.

Cxema TemJIOCHAOXXEHUS SABIIAETCS JOKYMEHTOM, pETyJUpPYIOIIUM pa3BUTHE
TEIUIOIHEPIreTUYECKOM OTPACiIy HACEJIIEHHOTO ITyHKTa B COOTBETCTBHM C IUIAHAMM €rO
NEPCIIEKTUBHOIO Pa3BUTHsL, IPUHATHIMU B JOKYMEHTAX TEPPUTOPUAIBHOIO TUIAHUPOBAHMS, a
TaKXXe C yd4eToM TpeOoBaHMM JeHCTBYIOIMX (enepalbHbIX, PETMOHAIBHBIX M MECTHBIX

HOPMATHUBHO-IIPABOBLIX aAKTOB.
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3. '/IABA 3. IJIEKTPOHHAS MOJAEJIb CUCTEMBbI
TEIVNIOCHABXEHUA MO «I'OPO/l I''TA30B»

3.1. I'padnueckoe mnpeacraBiieHHe O0BEKTOB CHCTEMbl TEMUIOCHAOKEHHS C
NPUBSA3KOI K Tomorpaguyeckoii OCHOBe C MOJHBIM TONOJOTMYECKHMM ONHCAHHEM
CBSAI3HOCTH 00bEKTOB

NudopmanrioHHO-Tpapuueckoe ONUcaHue OOBEKTOB CHUCTEMBl TEIJIOCHAOKEHUS
HACEJICHHOT0 MyHKTa B ciosix DM mpencraBieHbl rpa@uueckuM M300paxeHrneM oOBbEKTOB
CUCTEMBbI TeIIOCHAOXeHusi ¢ mpuBs3kod Kk TornoocHoBe MO «Iopox I'ma3oB» u MOJHBIM
TOMOJOTUYECKUM OIMCAHUEM CBSA3HOCTH OOBEKTOB, a TAKXKE MacrnopTu3alnureil oObeKTOB
CUCTEMBI TEIUIOCHA0KEHUs (MCTOYHUKOB TEIIOCHAOKEHUS, YYaCTKOB TEIJIOBBIX CETEM,
obopynosanus LTI, UTII).

OcCHOBOI ceMaHTHYECKUX AAHHBIX 00 0OBEKTaX CHUCTEMbl TEIUIOCHAOXKeHUs ObUIH
6a3pl gaHHbix TCO u wuwHbOpMmaius, coOpaHHass B MPOIECCE BBHIMOJHCHHS aHaln3a
CYILECTBYIOLIETO COCTOSIHUSA cucTeMbl TeriocHadxenuss MO «["opon ['nazosy.

B cocraBe anextponHoit Mmojaenu (3M) CylIecTBYIOIIEH CUCTEMbl TEIIOCHA0KEHUS
OTJIEJIbHBIMHU CIIOSIMM IIPECTABIICHBI:

— TOIIOOCHOBA HACEJIEHHOI'O ITyHKTA;

— aJIpeCHBIH IIJIaH HACEJIEHHOTO IyHKTA;

—  CJIOM, COEpIKALINE CETKY paOHUMPOBAHUS HACEJIEHHOIO ITyHKTa;

— otaenbHble pacueTHble ciion ZULU no oTAensHbIM 30HaM TEeIIOCHA0KEeHUs
HACEJICHHOTO ITyHKTa;

— 00beIMHEHHbIE HHPOPMALMOHHBIE CJIOM IO TEIUIOBBIM MCTOYHUKAM U
HOTpeOUTENIIM  TOPOACKOIO  OKpyra, CO3/JaHHbIE I  BBIIIOJHEHUS
IIPOCTPAHCTBEHHBIX TEXHOJIOTMUECKHUX 3allpOCOB II0 CHCTEME B pPaMKax
OPUHATOM MpH pa3paboTKe CXeMbl TEMJIOCHAOKEHUS CETKH pacueTHBIX
€IMHUIL JIeJIEHUS] TOPOJCKOTO OKpYTa WU JHOOBIX IPYTHX TEPPUTOPHUATIBHBIX

pa3pe3ax B OCIIAX PCIICHUA aHAJIUTHYCCKUX 3a1a4.

3.2. [lacniopTu3anus 00beKTOB CUCTEMbI TEIJIOCHAOKEHUS
B oanextponnoit Moxmenu cuctembl TtemtocHaOxkenus MO «lopox I'mazoBy,
cemaHTH4YecKas nH(opmarys 6a3bl JaHHBIX CYIIECTBYET Y KAKIOT0 00bEeKTa TEIIOBOM CETH:

MCTOYHUK, 000OIICHHBIN TOTPEOUTENh, YUaCTOK, y3€J, TeTIOBas KaMepa, 3a/IBFKKA U T.]1.
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Tabnuunast popma 6a3bl JaHHBIX, MPEJICTABICHA B DJIEKTPOHHOU MOJAEIH CUCTEMBI

teriocHabxenust MO «["opon ['mazoBy.

HcTouynnk — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOM CETH, MOACIUPYIOIIUNA PEXUM
pabotsl korenpHOM win TOLl. B marematudeckoil Molenud UCTOYHHMK MPEICTABISIETCS
CETEBBIM HACOCOM, CO3JAOIIMM pPACIOJaraéMblii Hamop, W MOJAMNUTOYHBIM HACOCOM,
OTIPENIECTSAIONINM Harmop B oOpaTHOM TpyOorpoBojie. YCIOBHOE 0003HaUYE€HHE MCTOYHHKA B
3aBHCHMOCTH OT peXHMMa paboOThl MpeacTaBieHO Ha pucyHke. [Ipu pabore HECKOIbKHX

HCTOYHUKOB Ha OJHY CCTh, OAWH U3 HUX MOXKECT BBICTYIIATh B KAaUCCTBC IMMKOBOM KOTCIILHOM.

L BKMHOYEH
‘ OTKHUYEH

Pucynok 1. ¥YciioBHOoe n300paikeHne HCTOYHHKA

Y4acTok — 3TO JIMHEHHBIN 00BEKT, HA KOTOPOM HE MEHSFOTCS:

- IuameTp TpyOomnpoBoa;

- TUII IPOKJIATKH;

- BU/I U30JIALINH;

- pacxo/l TETNIOHOCUTEIIS.

JIByXTpyOHas TeIioBasi CeTh M300pa)KaeTCs B OJIHY JIMHUIO U MOXKET, B 3aBUCUMOCTHU
OT >KEJIaHWsI TO0JIb30BATENsl, COOTBETCTBOBATh WM HE COOTBETCTBOBATH CTaHAAPTHOMY
nzoopaxkenuto cetu o 'OCT 21-605-82.

Kak mo00i1 00bEeKT ceTH, y4aCTOK HMMEET pas3Hble PEeXHMbI pabOThI, HAIpUMED,
«OTKITIOYEH MOAIONINI WIH «OTKJIIOUYEH 00paTHBINY, CM. pUCYHOK « PeskuMbl n300paskeHus
y4acTKa» . OTU PEXKUMBI MO3BOJISIIOT CMOJIEIUPOBATh MHOTOTPYOHBIE CXEMBI TEIUIOBBIX

ceTrell.
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Pexum 1 - BrnioyeHw! 0da Tp-ga T L

Pexum 2 » Beikniouersl oba Tp-aa T T

Pexum 3 OTkntoyeH oBpaTHelit Tp-4 - = | T

Pexwm 4 OTknroyeH nogawowui Tp-a T T
[Mons3oBaTtenscroe naobpaxeHne cetu WU3obpaxenue cetu no FOCTY 21-605-82

Pl/lcyHOR 2. I/Isoﬁpamelme HEeCKOJbKHX COCTOSIHUM Y4acCTKOB, 3alaBa€MbIX pa3HbIMHU

peKuUMaMu

¥Y3es1 —3T0 CUMBOJIbHBII 00BEKT TEIIOBOM ceTH. B TenIoBoOM ceTH y3namMu SBIISIOTCS
BCce O0OBEKTHI CETH, KPOME UCTOYHUKA, MOTPEOUTENS U y4acTKOB. B Marematuueckoit Mmoaenu
BHYTPEHHEE MpeJCTaBIeHHE 00BEKTOB (KpOMe UCTOYHHKA, oTpeduTens, nepembruku, LITII
U PEryJsiTOPOB) MOACIIUPYETCA ABYMS y3JIaMH, YCTAHOBJICHHBIMHU HA MOIAIOIIEM U 0OpaTHOM
TpyOONnpoBOAAX.

VYcioBHOE 0003HAUEHHE Y3JIOBBIX OOBEKTOB B 3aBUCHUMOCTH OT peXHMa pabOThI

MIpe/ICTaBIIEHbI HA PUCYHKE 4.

TennoBad KaMepsd

@® pasBeTBneHwne

»- CMeHa avameTpa

PucyHnok 3. Ycji0BHOe H300paikeHne y3J10BbIX 00bEKTOB

HpOCTBIM Y3JIO0M B MOACIIN CUUTACTCA 000 y3¢CJI, UYbHU CBOMCTBA CIIEIMAJIbHO HE
OT'OBOPCHEI. HpOCTOfI Y3¢CJI CIIYKUT TOJIBKO JJII COCAMHCHUS YUaCTKOB. Takumu y3JI1aMu JJIA
MOACIIN ABJIAIOTCA TCINUIOBBIC KaMCpPbl, OTBCTBJIICHUSA, CMCHBI AHAMCTPOB, CMCHa THIIA

IIPOKJIaAKKU WJIW THUIIA U30JIALWU U T.H.

HenTpanbubiii  TemnoBoii myHkT (IITII) — »T0 y3en AOMOJHUTEIHHOTO
pPEryJIMpOBaHUs U pacpeAeIeHUs TEINIOBOM 3Heprun. Hamnune Takoro y3ia nogpasyMeBaer,
YTO 32 HUM HAXOJUTCS TYNMHKOBAas C€Th, C MHAMBUAYyalIbHBIMU moTpedOutensimu. B L[TII
MOYKET BXOJUTh TOJBKO OJUH YYaCTOK M TOJBKO OJWH YYaCTOK MOKET BBIXOJAUTH. [Ipnuem

BXOI[HIJ_[I/Iﬁ Y4aCTOK UJACT CO CTOPOHBI MaruCTpaliv, a BBIXOI[HIJ_[I/Iﬁ Y4aCTOK BCACT K KOHCYHBIM
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notpedutensiM. Baytpennss kogupoBka LTIl 3aBucuT OT ero cxembl MPUCOCIMHEHUS K
TEIJIOBOW CETU. DTO MOYKET OBITh TPYIIIOBOM 3JI€BAaTOp, I'PYIIIOBOM HAcOC CMEUIEHMUS,
HE3aBHUCHUMOE TOJKIIOYEHUE rpynmnsl norpedureneit, 6oiiepsr Ha 'BC u 1.1, Ha mannsiii

MOMEHT B paclopsiKeHUHU 1moJib3oBaress 28 cxeM npucoeaunenns [[TTI.

o

MarncTpane
r
r
r
r

O

Pucynok 4. U3o0paxenue L{TII

BcnomMorarte/ibHbINE y4aCcTOK — YyKa3blBaeT HAYaJlo TPYOOMPOBOJIOB TOPSYETO
BOZI0OCHA0KEHHUS NP YeThIpeXTpyOHOH TertoBoi cetu nociie LITII. 1o HeGobII0i yuacToK
3aKaHYMBAETCSl MPOCTBIM Yy3JIOM, K KOTOPOMY THOJKIIIOYAETCs TPYyOOIPOBOJ TOPSYEro

BOJIOCHA0KEeHM s, KaK NToka3zaHo Ha pucyHke 6 «[lonkmouenue TpybonpoBoaa I'BCy.

BcnomorarensHbIn
y4actok pna UTN

I 5
uTn °

s ]

Pucynok 5. Iloakawyenue Tpydonposoaa 'BC

IloTpeduTenb — STO KOHEUYHBIM OOBEKT Yy4acTKa, B KOTOPBIM BXOAUT OJUH
MOJIAIOIINN U BBIXOJHUT OJWH 0OpaTHBIN TpyOorpoBo TerioBoi cetu. [lox morpedburenem
MOHUMAaeTcsi a0OHEHTCKUN BBOJI B 3/IaHUE.

VYcinoBHoe o0003HAaueHHE MOTPEOUTENss B 3aBHCHUMOCTH OT peXHMa padOThI

MIPEICTABIIEHO HA PUCYHKE /.
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OTENKYeH

. BEMIYEH

PucyHok 6. Yci0BHoe n300paskeHue NoTpedonTe s

[ToTpebuTens TEMIOBOW AHEPTUM XapaKTEPU3YETCS pPACUETHBIMU HArpy3KaMu Ha
CHUCTEMY OTOIUICHHS, CHUCTEMY BEHTWISAIMM U CHCTEMY TOPSYEro BOJOCHAOXKEHUS H
pacyeTHBIMHU TEMIIEpaTypaMu Ha BXOJE, BBIXOJ/I€ TOTPEOUTEIS, M paCUeTHOU TeMIlepaTypoun
BHYTPEHHETO BO3/1yXa.

B onHonmHeHHOM npeacTaBlIeHUH MOTPEOUTENh — 3TO Y3JI0BOM AJIEMEHT, KOTOPBIM
MOXET OBITh CBSI3aH TOJBKO C OJTHUM yYaCTKOM.

BHyTpeHHsisi KoauMpoBKa NOTPeOUTENsT CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
MPUCOCANHEHUS K TEIIoBOoM ceTH. CXeMbl MOTryT OBITH 3JIEBaTOpPHBIE, C HACOCHBIM
CMEIIeHHEeM, C HE3aBUCHUMBIM ITPUCOECTUHEHUEM, C OTKPBITHIM WJIH 3aKPBITHIM OTOOPOM BOJIBI
Ha ['BC, ¢ perynstopamu TeMnepaTypbl, OTOIUICHUS, pacxoaa u T.1. Ha naHHbI MOMEHT B
pacropsbKeHUH ToJib3oBatens 31 cxeMa mpucoeuHEeHUs TOTpeOuTENeH.

Ecaum B 37aHWMM HECKOJIBKO Y370B BBOJIa, TO OOBEKTOM «IOTPEOUTETH» MOXKHO
omucaTh KaXAbld BBOJA. B Toke BpeMs Kak OJWH MOTPEOUTENIb MOXHO OMHCATh IIENbIN

KBapTaJ WIH 3aBOJ, 3aaB IJIs TAKOT'O HOTpe6I/ITeJ'IH O606H_IGHHBIC TCILIOBBIC HAI'PY3KH.

O0001meHHblii MOTpeOUTe b — CHUMBOJBHBIM OOBEKT TEIUIOBOM  CETH,
XapaKTEePU3YIOMUUCS  MOTPEeOIIeMBIM  pacXoOIOM CETEBOM BOJABI WM  3aJaHHBIM
COTPOTHBIICHHEM. TakuM moTpeOuTeIeM MOKHO MOJEIUPOBaTh, HaMpuUMep, OOIIyIo
Harpy3Ky KBapraa.

YcnoBHoe o0o03HaueHHE OOOOIICHHOTO MOTPEOHMTENS B 3aBUCHMOCTH OT PEKHUMA

paboThI MPEACTABICHO HA PUCYHKE HUXKE.

BKNKOYeH
OTKNMHOYeH

Pucynok 7. U300pa:xeHue 0000111eHHOT0 MOTPeONTEIA
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Takoit 00bEKT yJI00HO UCIIOIB30BaTh, KOTa BOSHUKAET HEOOXOIUMOCTh PACCUUTATh
TUAPABINKY CeTH 0e3 HHPOpMalMH O TEIJIOBBIX Harpy3kax M KOHKPETHBIX CXeMax
MIPUCOEMHEHUS NTOTpeduTeNel K TemmoBoil cetn. Hanpumep, mpu pacuere MarucTpaabHbIX
ceTedt mH(GOPMAIIMU O KBapTAIBHBIX CETSIX MOXKET HE OBbITh, a JIJIs OLICHKU MOTEpPh HAIropa B
MarucTpajsix JOCTaTOYHO 3aJaTh OOOOIIEHHBIE pPAacXoJbl B TOUYKaxX MPUCOCAUHEHUS
KBapTaJIOB K MaruCTPaJbHOU CETH.

B opnonuneitHoM wu300paxkeHun He TpeOyeTcss MOAKIIOYaTh OO0O0OIICHHBIM
MOTPEOUTENh HA OTACIHHOM OTBOJSIIIEM yYacTKe, KaK B Clydae mpocToro norpedutens. To
€CTh B ITOT y3€Jl MOXXET BXOJUTh H/WIM BBIXOAHUTH JIF0OO€ KOJUYECTBO YUYACTKOB. ITO

IIO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIbHBIM KOJIMYECCTBOM HCXOJAHBIX JAHHBIX.

|
S > ——o

HMCTOYHMK O&0GLWEHHBIe NOTPpeBUTENH

Pucynok 8. BapuaHThl BKJIIOUEeHUsT 000011IeHHBIX NOTPeouTeIei

3aBHIKKA — 3TO CUMBOJIbHBIN OOBEKT TETJIOBOM CETH, SIBISIOUIUICS OTCEKAIOIINM
yCTpOMCTBOM. 3aJBMKKa KpPOME JABYX pEXKHUMOB pabOThl (OTKPBITA, 3aKphITa), MOXKET
HaXOJUTHCS B IPOMEKYTOYHOM COCTOSIHMH, KOTOPOE OMPEIENSIeTCS CTENEHbIO €€ 3aKPBITHUSI.

HpOMG)KYTO‘IHOG COCTOSAHHUC 3aIBHKKH OOJIZKHO OIIPCACIIATCS IIPHU ec PCKUMC pa6OTI>I.

| ] OTKpbITa

Pi 3aKkpbITa

Pucynok 9. YcioBHoe n3o0paskeHue 3a1BUKKH

YcnoBHOe 0003HAUYECHHE 3alIOPHO-PETYIUPYIONIETO YCTPOMCTBA B 3aBUCUMOCTU OT
pexxuma paboThI.

3a/BIKKA B OJHOJMHEHHOM H300pa)KEHUU TPEJCTABISETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM MPEJICTABIICHUU B 3aBUCHUMOCTU OT 3a/IaHHBIX MapaMeTPOB B CEMaHTHUYECKOU

0a3e TaHHBIX, MOKET OBITh YCTaHOBJIEHA HA 000MX TpyOoIpoBoaax pucynke 11.
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Pucynok 10. OqnonuneiiHoe U BHYTpPeHHe NpeACTABIeHUE 32 IBHKKH

IlepemMbluKka — 3TO CUMBOJIBLHBIN O0OBEKT TETNIOBOM CETH, MOJICTTUPYIOIIUI Y4aCTOK
MEX/1y MOJIaloIKUM U 00paTHBIM TPYOOIPOBOIAMHU.
VYcnoBHoe 0003HaU€HHE TNEPEMBIYKM B 3aBUCUMOCTH OT peKuUMa padoOThI

IpeACTABJIICHO Ha PUCYHKC HHUKC.

OTKPBITA

3aKpbITa

Pucynok 11. YciaoBHOe u300pakeHne nepeMbIaku

[Tepembluka MO3BOISET CMOJEIMPOBATH YYACTOK, COCAUHSIONIMN MOJAIOMUNA U
oOpaTHbIi TPyOOIIPOBOBL. B 3TOT y3e1 MOXKeT BXOIUTh U/UITU BBIXOIUTH JIF000€ KOJTHYECTBO

Y4aCTKOB.

Pucynok 12. [lepembluka

Tak kak mepeMbIUKa B OJHOJIMHEHHOM HM300paKEHUHU TPEACTaBIICHA y3JI0M, TO JUIS
MOJICITMPOBAHKS COCIMHCHHUS MEXAY IOJAIONUM TPyOOIPOBOJIOM OJHOTO Yy4yacTKa H
oOpaTHBIM  TPyOONpPOBOJIOM JIPYTOr0  y4acTKa OJIHOIO  JJIEMEHTa  «IIePEeMBIUKay
HemocTaTouHO. [loHamo0sTCs ele ABa yJacTka: OJMH TOJIBKO MOJAIONMINAN, TPYTOH - TOIBKO

oOpaTHBIH.
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PucyHnok 13. CoenuHeHnne MeK1y MoJa0NIUM TPYOONPOBOAOM OTHOTO Y4ACTKA U

00paTHBIM TPYOOIIPOBOAOM JAPYIOro y4acTKa

HacocHasi cTaHIMs — CUMBOJIbHBIN OOBEKT TEIUIOBOM CETH, XapaKTepHU3YHOIIHHICS
3aJJaHHBIM HAIIOPOM HJIU HAIIOPHO-PACXOIHOM XapaKTePUCTUKON YCTaHOBIEHHOTO Hacoca.

HacocHast ctaHIust B OTHOJIMHEHHOM M300paKeHUU TPENICTABISCTCS OTHUM Y3JIOM.
B 3aBHCcHMOCTH OT TaOIMYHBIX MApPaMETPOB 3TOTO y3J1a HACOC MOXKET OBITh YCTaHOBIICH HA
MoAAIOIEM WJIM 00paTHOM TpyOOmpoBo/e, MO0 Ha 000UX TPYyOOIPOBOAAX OJHOBPEMEHHO.
JInist 3a1aHus HAMpaBJICHUS JICUCTBHUS HACOCA B 3TOT y3€JI TOJIBKO OJIMH YYaCTOK 00S3aTeIILHO

AOJDKCH BXOAUTH U TOJIBKO OAWH YHYACTOK JOJIKCH BBIXOOUTD.

e e o o e e

et e e e

Pucynok 14. HacocHasi craHumst

Hacoc MOxHO MOJeMpoBaTh IBYMsI CIIOCOOAMHU: JINOO KaK UaeaabHOe yCTPOUCTBO,
KOTOPO€ HW3MEHSET [aBJICHHEC B TPyOONpPOBOJE HA 3aJaHHYIO BEIWYHMHY, JIMOO Kak
YCTPOWCTBO, paboTaroliee ¢ y4YeTOM pealbHOW HAMOPHO-PACXOIHOM XapaKTePUCTHKH
KOHKPETHOT'O Hacoca.

B nepBom ciydae mpocTo 3aaeTcsl 3HaUCHHE HAropa Hacoca Ha MOJAIoNIeM U/UiTu
obOpaTtHOM TpybompoBoe. Eciu 3HaueHne Haropa Ha OTHOM U3 TPYOOIIPOBOIOB PABHO HYIIIO,
TO HACOC Ha 3TOM TPyOOMpoBoie OTCYTCTBYeT. Eciu 3HaueHne Harmopa OTpulaTeabHo, TO 3TO

O3Ha4YaeT, 4YTO HACOC paboTaeT HABCTPEUY BXOMAIIEMY B HETO yUACTKY.
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Pucynok 15. [Ibe3omeTpuyeckue rpaguku

Ha pucynke 17 BuAHO, Kak pa3iMyHbIE HAMpPABJICHHUS YYAaCTKOB, BXOIALIUX U
BBIXOJSIIMX U3 HAacOCa B COYETAHMHU C PAa3HbIMU 3HAKaMH HANopa, BIUSIOT Ha pe3ysbTatr
pacuera, 0OTOOpaKEHHBIN Ha MbE30METPUUECKHX Ipadukax.

Korna 3amaercs Tonpko 3Hau€HUE HANopa Ha Hacoce, OHO OCTAETCs HEM3MEHHBIM He
3aBHUCHUMO OT IIPOXOJSIIETO YePe3 HACOC Pacxoa.

Ecnu monenupoBath paboTy Hacoca ¢ yyetoM ero QH xapakTepucTuku, To cienyeT

3aJ[aTb paCXoAbl U HAIIOPBI HA I'paHUIIaX pa6oqel71 30HbI Hacoca.

Hmax -

Hmin ‘\\

Gmin Gmax

Pucynok 16. HamopHo-pacxoaHasi XapakTepuCTHKA Hacoca

[To 3amaHHBIM ABYM TOYKaM oOIpejensercs mnapadoia ¢ MakCUMyMOM Ha OCH
JaBJICHUM, MO KOTOPOM pacyer W OyJeT OMpeAeNisaTh Halop Hacoca B 3aBUCUMOCTH OT
pacxona. Creayer OTMETUTh, YTO XapaKTEPUCTHKA, 3aJaBaeMasi TaKUM 0Opa3oM, MOXKET

OTJIMYATHCS OT PeabHOW XapaKTepUCTHKU Hacoca, HO B Ipenenax pabouelr obiactu obe
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XapaKTEePUCTUKN MPAKTHUECKH COBMAnaroT. /s omucaHusi HECKOJIBKUX MapauIebHO
paboTaromux HACOCOB JIOCTAaTOYHO 3a/JaTh WX KOJUYECTBO, W PE3yJIbTUPYIOMIAS
XapaKTepUCTUKa OyAeT ompeeneHa Mpyu pacueTe aBTOMaTHIECKH.

Tax xak Hamopsl Ha TpaHUIAX padoueit o0racTu Hacoca OEPyTCs U3 CIPABOYHUKA U
BCEr/la TOJIOKHUTEIbHBI, TO HAIpaBJICHHE JCHCTBUS TAaKOTO Hacoca OyAeT OmpenetsThCs

TOJIBKO HAIIpaBJICHUEM BXOAAIICTO B Y3€JI yUaCTKa.

JApoccesmpyomue ycTpoicTBa B OJHOJMHEHHOM TMPEICTABICHUMN SBIISIOTCS
y3J1laMU, HO BO BHYTPEHHEHN KOJAUPOBKE — ITO JIOMOJHUTEIIbHBIC YUACTKH C TOCTOSTHHBIM UJTH
MepeMEHHbIM CONPOTUBIEeHUEM. B apoccenupyrommii y3en o0s3aTenbHO JOJKEH BXOJIUTH

TOJIBKO OJIMH YYAaCTOK, U TOJIBKO OAWH YYaCTOK M3 y3Jia JOJDKCH BBIXOAUTD.

Ha nogawysm npySonpoBoge Sreg
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Pucynok 17. Jlpoccesimpyroiinue ycTpoiicTBa

JpocceabHasi maiida — To CHMBOJIbHBIN O0BEKT TETUIOBOM CETH, XapaKTEPH3yEMBbIii
(UKCUpPOBAaHHBIM COMPOTHUBIICHUEM, 3aBUCAIIUM OT AuameTpa maiosl. [IpoccenbHas maiida
UMEET JIBa peKuMa paboThl: BEIYMCIIIEMas U YCTaHaBIMBaeMasi. Y CTaHaBIMBaeMas maiba —
3TO HEPEryJIUPYyEeMOe COMPOTHUBIICHHUE, TO BEMYMHA TACHMOI0 IIaiiboi Hamopa 3aBUCUT OT
KBaJIpaTa, MpOXOSIIero yepes maidy pacxona.

Beiyvcnaeman wanba

YeTaHasnueaeman waiba

PucyHnok 18. YciioBHOe H300pakeHue maiio
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Ha pucynke BUIHO, Kak MEHSIOTCSI IOTEPH Ha 11al0€e, yCTaHOBJIEHHOW HA TIOJAI0LIEM

TpyOOIIpOBOAE, IPH YBEIMYEHUU PACX0a Yepe3 Hee B J1BA Pasa.
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Pucynok 19. XapakrepucTuku apoccesibHbIX a0

PerJIﬂTOP JaBJICHUA - YCTPOI;’ICTBO C NMEPEMECHHBIM COITPOTUBJICHUEM, KOTOPOC
MMO3BOJISACT MOAACPIKUBATE 3aIAaHHOC TaBJICHHC B TPY6OHPOBO,ZIC B OIIPCACIICHHOM AUAIla30HC
HU3MCHCHHUS pacxoa. PGFYJISITOp JaBJICHHUA MOXKCT YCTAaHABJIMBATHECA KAaK Ha IMOAAOIIEM, TaK

¥ Ha 00paTHOM TPyOOIPOBOJIE.
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Pucynok 20. Peryasitop naBjeHust

Ha pucyHke BblllIe MMOKa3aHO, YTO IPU YBEIMYEHHUHM B JBA pa3za pacxoja 4Yepes
PETYISITOP, YCTAHOBIIEHHBIM B 0OpaTHOM TPYyOOIIPOBOJIE, JaBJICHHE B PETYIUPYEMOM Y3IIe
OCTAaETCsl TOCTOSTHHBIM.

BennunHa CONPOTHUBIIEHUS PETYIATOPA MOXKET HM3MEHATHCA B IpeAenax oT

OCCKOHEUHOCTH JI0 CONMPOTHUBJICHHUS MOJHOCTBIO OTKPBITOTO peryinsropa. Eciam ycmoBus
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paboOTHI CETH 3aCTABJISIOT PETYJISTOP MOTHOCTHIO OTKPBITHCS, TO OH HAUMHAET paboTarh Kak

HEPETYJIUPYEMBIN IPOCCEIUPYIOINN y3Ell.

Peryasitop pacmosiaraeMoro Hamopa — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOU CETH,
MOAACP>KUBAIOINI 3aIaHHBINA pacrioaraeéMblii Harmop mnocie ceosl.

PaGora perynsTopa pacronaraeMoro Hamopa aHajJoruyHa paboTe peryisropa
JABJICHUSI, TOJBKO B 3TOM CIIy4Yae PETYJATOP CTApAETCs AEpPXKaTh IMOCTOSHHOW 3aJaHHYIO
BEJINYMHY PACIOJIAaraéMoro Haropa.

E perynaTop pacnofiaraemMoro Hanopa Ha nogawowem TpyGonposoge

E perynaTop pacnonaraemoro Hanopa Ha oGpatHom TpyGonpoeoge

Pucynok 21. YcioBHOe npeicTaB/IeHHE PEryJsiTOpoB HANoOpa

Peryasitop pacxoaa — 3TO CHUMBOJIbHBIN OOBEKT TETIOBOM CETH, MO ICP>KUBAIOITUN
3aJlaHHBIM I10JIb30BATEJIEM PACXOJ TENJIOHOCUTENS.

Perynstop MOXHO ycTaHaBiIMBaTh KaK Ha IMOJAlolleM, Tak M Ha OOpaTHOM
TpyOonpoBoae. K pabore perymsTopa pacxoia MOXKHO OTHECTH BCE CKa3zaHHOE IIpO

PETYJIATOPBI JaBJICHUA.

ﬁ pPErynaTop pacxoda Ha nogawLliem Tpybonposoae

ﬁ perynaTop pacxoaa Ha o6paTHoM TpyGonposoae

PucyHok 22. Ycji0BHOe NpecTaB/IeHHE PeryJsiTopoB pacxoaa

B cymectByromux 0a3zax manabix «ZULU» mnpemycMmaTpuBarOTCs CTaHIApPTHHIE
XapaKTePUCTUKHU T10 TPUBEICHHBIM BBIIIIE TUTIAM 00OBEKTOB CUCTEMBI TETIOCHAOKEHUS.

CoctaB uHpOpMaIK TO KaXAOMY THUIy OOBEKTOB HOCHT Kak HH(OPMATHUBHBIMI
xapaktep (Hampumep, sl UCTOYHUKOB - HAMMEHOBAHHUE MPEANPUSATHS, HAUMEHOBaHUE
WCTOYHUKA, JIJIsl OTpeOUTENeH - aapec y3i1a BBOJa, HAMMEHOBaHHE y3J1a BBOJA U T.JI.), TaK
HEO0OXOMUMBIN 711 PYHKIIMOHUPOBAHUS pACUETHON MOJenu (HampuMep: IJisi HCTOYHUKOB -
reoJie3nyeckas OTMETKa, pacueTHas TeMmIiepaTypa B IMOjarolieM TpyOonmpoBoje, pacueTHas

TeMIiepaTypa xosoaHou Bojbl). [TomHOTa 3anomHeHUs 0a3bl TaHHBIX 10 ITapaMeTpam 3aBUCUT
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OT HaJIW4Yud HCXOAHBIX HOAHHBLIX, MPCIOCTABICHHBIX 3aKa3ynukoM H OIMPOIICHHBIMHN
CY6’BCKTaMI/I CHCTEMBI TEINIOCHA0KEHUS HACSIICHHOT'O ITyHKTA.
HpI/I JKCJIAaHUHW TTOJIb30BATCIIsA, B CYIICCTBYIOIIHC 0asbl JAaHHBIX I1IO 00BEKTaM CETH

MOXHO I[O6aBI/ITB JOITIOJIHUTCIIbHBIC ITOJIA.

3.3. [lacnopTu3anmuss W ONHMCAHHE PACYETHBIX €IMHUIl TEPPUTOPUAIHLHOIO
JAeJieHH s, BKJII0Yasi aIMUHUCTPATHBHOE

[lacopTr3anust ¥ OMHMCAHWE PACYETHBIX EAMHHI] TEPPUTOPUAIBHOIO JIEJICHUS,
BKJIIOYas aJMHUHHUCTPATUBHOE, TPEICTaBICHbl B OJIEKTPOHHOM MOJEIU CHCTEMBI
teruiocHa0xenust MO «["opon ['mazoBy.

DNEeKTPOHHAs MOJEINb MO3BOJISIET HAIVISIHO HA TOIIOOCHOBE FOPOJCKOrO MOCEIECHUS
pasrpaHuyuTh ¥ TNACHOPTU3UPOBATH EIUHUIBI TEPPUTOPHAILHOIO JelieHus. TakuMu

rpaHunaMy TCPPUTOPHUATIBHOTO ACIICHUA MOTYT SABJIATHCA:

KaaaCTpOBEIC KBAPTAJIbI;

TEIUIOCETEBBIC PAOHBI;

IIAHUPOBOYHLIC paﬁOHBI;

AIMUHUCTPATUBHBIC paﬁOHBI.
Cetka paﬁOHHPOBaHHH, HaHCCCHHAas B 3J'IeKTp0HH01>i MOJCIIN, ITIO3BOJIACT IIPUBA3ATHh
633}7 JaHHbIX, COCTOAIIYIO U3 CBGI[eHPII)'I, BXOJAIINX B MACIIOPT CAMHUIBI TCPPUTOPUATIBHOTO

JeJICHUs, K IJIOMIaTHOMY OOBEKTY, ONPEACIISIONIEMY TPAHUIIBI ATOW €TMHHUIIBL.

3.4. 'mapaBanyeckuii  pacyer  TemJOBbIX  ceTeill 000  cTemeHH
3aKOJbIIOBAHHOCTH, B TOM YHCJEe THAPABIMYECKHI pacyeT MpH COBMECTHOIH padoTe
HECKOJbKHX HCTOYHHKOB TENJIOBO YHEPTHH HA eIUHYI0 TEIJIOBYIO CeTh

TeroruapaBiandeckuii pacyeT ImporpaMMHO-pacueTHoro komruiekca ZuluThermo
BKITFOYACT B ce0s MOJHBIA HA00p (DYHKIIMOHATIHHBIX KOMIIOHEHTOB M COOTBETCTBYIOIINE MM
UHQPOPMAIIMOHHBIC CTPYKTYPBI 0a3bl TaHHBIX, HEOOXOIUMBIX JIJISl THAPABINYECKOTO pacyeTa
Y MOJICTTUPOBAHHUS TETIJIOBBIX CETEH.

Pa3mepHOCTh paccunTHIBAEMBIX TEIJIOBBIX CETEH, CTETIEHb MX 3aKOJIbIIOBAHHOCTH, a

TaKKC KOJINYCCTBO TCIIJIONCTOYHHUKOB, pa60Ta}ome Ha O6H_IYIO CCTb - HC OI'PAHNYCHBI.
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[locne co3maHusi pacuyeTHOM MaTeMaTHYeCKOM MOJAENU ceTd U (HOPMUPOBAHUS
MAaCHOPTU3ALNH KAXKJI0I0 00BEKTA CETH, B MOTYUUBLICICS AIEKTPOHHOW MOJENHN MTOCEIEHUS
MOTYT BBIIOJTHATHCS PA3IUYHBIE TEIJIOTUAPABINYECKUE PACUETHI.

Pacuer cucrem TemIOCHaOXKEHUSI MOXKET NPOU3BOAUTHCS C YUYETOM YTEUEK U3
TEIUIOBOM CETHU M CHUCTEM TEIUIONOTPEOICHHS, a TaK)Ke TEIJIOBBIX MOTEPh B TPyOONpoBOAax
TEIUIOBOM ceTH. PacueT TemnoBbIX MOTEph BeAETCA JMO0 MO HOPMATHUBHBIM MOTEPSM, JINOO
10 (aKTUYECKOMY COCTOSIHUIO M30JISILIUU.

PesynbTaThl pacueToB MOryT ObITh SKcmopThpoBaHbl B MS Excel, HarmsaHo
MIPE/ICTAaBIIEHbl C MOMOIIBI0 TEMATHMYECKOM PAacCKpacku U IMbE30METPUUYECKUX TIpaUKOB.
Kaprorpaduueckuii Matepuan U cxema TEIJIOBBIX CETed MOXKET ObITb OOpMIIEHA B BHJIE
JIOKYMEHTa C UCIOJIb30BAaHHEM MAaKeTa MevaTu

B Hacrosmee Bpems B coctaB pacueroB [IPK Zulu Thermo Bxoaut 6 TuHIIOB
TUAPABIMYECKOTO pacyera:

— HaJIaJIOYHBIN pacyer;

— TIOBEpPOYHBIN pacyerT;

— KOHCTPYKTOPCKMM pacyer;

— pacueT TeMIepaTypHOro rpaduka;
— pacyeT HaJle)KHOCTH;

— PpaCucT HOPMATUBHLIX IIOTCPb TCILJIA YCPC3 U3O0JIAIULO.

Hanano4yHbiil pacuer TeIJIOBOH CeTH

[lenpro HallaOYHOTO pacyeTa SIBISIETCS oOecreueHue MmoTpedureneit pacueTHBIM
KOJIMYECTBOM BOJIBI M TEIUIOBOM 3Hepruu. B pesynbrare pacdera oCyIecTBIsSETCS TOI00D
3JI€BaTOPOB M MX COIEJ, NPOU3BOAUTCS PACUET CMECUTENBHBIX U JPOCCEIUPYIOLIUX
YCTPOMCTB, OmpeesseTcss KOJTUYeCTBO M MECTO YCTaHOBKM APOCCENbHBIX IIaitd. Pacuer
MOXET NPOU3BOAUTHCA IPU K3BECTHOM pAacCoJiara€MOM HAIllope Ha HCTOYHHUKE U €ro
aBTOMAaTHYECKOM IM000pe B cyyae, €Clii 3aJJaHHOTO HAllopa HeJJOCTaTOYHO.

B pesynbrare pacuera onpeaensitoTcsi pacXxoAbl U OTEpH Haropa B TpyOOImpoBoax,
HAToOpPHI B y3J1aX CETH, B TOM YHCIIe pacrojiaraéMble Halophl y MOTpeOuTeNei, Temmeparypa
TETJIOHOCUTEIS B y371aX CeTH (TPU yUeTe TeIUIOBBIX MOTEPh ), BETUYMHA N30BITOYHOTO HAITOpa

y motpeburenei, TemMrepaTypa BHyTPEHHETO BO3AyXa.
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JlpoccenupoBaHue M30BITOYHBIX HAMOPOB HA a0OHEHTCKUX BBOJIAX MPOMU3BOISAT C
MOMOIIBIO COMEN 3JIEBATOPOB U JIPOCCENbHBIX Imaid. JlpoccenbHble Mm1aiidbl Tiepen
a0OHEHTCKMMHM BBOJIaMH YCTaHaBJIMBAIOTCS aBTOMAaTHMYECKH HA MOAAIOIIEM, OOpaTHOM HIIU
o0oux TpyOONpoBOJaxX B 3aBUCMMOCTHU OT HEOOXOAMMOTO AJII CUCTEMbI T'MIPABINYECKOIO
pexuma. [Ipu paboTe HECKOIBKUX UCTOYHUKOB Ha OJIHY CETh ONPEAEIAeTCs pacipe/ieieHue
BOABl W TEIUIOBOM OSHEPrUM MeEXIQy HcTouHMKamu. I[logBoautcs OanaHc 1Mo Bojae u
OTIIYILIEHHON TEIJIOBOM 3HEpPrueil Mexay MCTOYHHUKOM M moTpedutenamu. Onpenenstorcs
MOTPEOUTENN W COOTBETCTBYIOUIMI MM HCTOYHUK, OT KOTOPOrO JaHHbIE MOTpeOUTENn

MMOJIY4arOT BOAY W TCIIJIOBYIO SHCPTHUIO.

IloBepo4HbIii pacyeT TEIUIOBOM ceTH

[lenpr0 MOBEpOYHOrO pacyera SBISETCS oOmpeneieHre (PAKTUUECKHX Pacxo0B
TEIJIOHOCHUTEJISI Ha yYacTKaxX TEIUIOBOM CETH W y MOTPEOUTENe, a TakkKe KOJIMYECTBE
TEIJIOBOM SHEPruM, MOJIydaeMOl MOTpeOuTeNeM NpH 3aJaHHOM TeMIlepaType BOJIBI B
nojaroleM TpyOonpoBo/Ie U paclojaraeMoM Harmope Ha HICTOYHHKE.

CoznanHasi MaTeMaTHuecKass UMUTALMOHHAs MOJENIb CHUCTEMBI TEIJIOCHAOKEeHHUS,
CITy’Kalas JJisl pelieHusl HOBEPOYHO 3a1a4t, IO3BOJISET aHAIM3UPOBATh THIPABINYECKUN U
TEIUIOBOM pEeXHUM PabOThl CHCTEMBI, a TakKe MPOrHO3MPOBATH M3MEHEHHE TeMIEpaTyphbl
BHYTPEHHEr0 BO3Ayxa y mnorpeduteneil. PacueTbl MOTyT HpPOBOAMTHCS HPHU Pa3IAYHBIX
UCXOJIHBIX JIaHHBIX, B TOM YHUCJIE AaBapUHBIX CUTyalUsX, HAOPUMEpP, OTKIIOUECHUH
OTZIEJIbHBIX YYacCTKOB TEIJIOBOM CETH, MEpeAadyd BOJbl U TEIJIOBOM SHEPIHMH OT OJHOTO
UCTOYHUKA K JIPYTOMY IO OJHOMY U3 TPYOOIPOBOJIOB U T./I.

B pesynbrare pacuera onpeaensitoTcss pacxXobl ¥ MOTEpH Haropa B TpyOOIpoBoax,
HaTopHI B y3J1aX CETH, B TOM YHCIIEe pacrojiaraéMble Halopkl y MOTpeOuTeNneil, Temmneparypa
TETJIOHOCUTENS B y3JIax ceTH (MPH ydeTe TEIJIOBBIX MOTEPbh), TeMIIepaTypbl BHYTPEHHETO
BO3/lyXa Yy MOTpeOUTENeH, pacXoapl U TEMIEPATyphl BOABI Ha BXOJE U BHIXOJAE B KaXKIYIO
cuctemy TteruionorpednaeHus. Ilpu paboTe HECKONBKMX HWCTOYHHKOB Ha OJHY CETh
ONpeAeNsieTCsl pacupeieseHue BOABlI M TEIUIOBOW DSHEPIrUM MEXAY MCTOUYHHKAMM.
[TonBonuTcs GajlaHc MO BOJE W OTIYIIEHHOW TEIUIOBOW SHEPTrUEd MEXIy MCTOYHHKOM U
notpebutensimMu. OnpenenstoTcss MOTPeOUTeN W COOTBETCTBYIOIIUNA WM HUCTOYHUK, OT

KOTOPOTO JIaHHBIE TOTPEOUTENN TOTYYatOT BOAY U TEIUIOBYIO SHEPTHIO.
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KoHCcTpyKTOpCKHII pacyeT TeNJIOBOH CeTH

[lenpr0  KOHCTPYKTOPCKOIO  pacuera  SBISETCA  ONPEACIICHHE  JUAMETPOB
TpyOONPOBOIOB TYIUKOBOM M KOJIbLIEBOW TEIUIOBOM CETH MPH MPOIYyCKE MO HUM PaCUETHBIX
pacxo10B MpU 33JaHHOM (MM HEU3BECTHOM) PacIojgaraéMoM Harope Ha UCTOYHHKE.

JlanHast 3amgada MOXeT OBbITh HCIIOJIb30BaHA IMIPU  BbIJAY€ pa3pelIeHuss Ha
MOJKIIOUYEHNE TOTpeOUuTeNell K TEIJIOBOM CeTH, TaK KaK B KaueCTBE MCTOYHUKA MOMKET
BBICTYIIATh JIFOOO0H1 y3€J CUCTEMBI TEIUIOCHA0KEHNU S, HAaIIpUMEDP, TeIioBas kamepa. i 6omnee
rMOKOT0 pelieHusl JaHHOW 3aJaud MPeayCMOTPEHa BO3MOYKHOCTh M3MEHEHHUsI CKOpPOCTH
JNBWKEHMS BOABl MO y4YacTKaM TEIUIOBOM CETH, YTO NPUBOAUT K MU3MEHEHMIO JTHAMETPOB
TpyOOIIPOBO/IA, @ 3HAUUT U PACIIOIaraéMOro Harmopa B TOYKE MOJKIOYECHUS.

B pesynbrare pacuera onpenemnsoTCs AUaMeTpsl TPyOONpPOBOAOB TEMJIOBOHM CETH,
pacrionaraeMblii Hamop B TOYKE IOJKIIOYEHMS, pacXolbl, MOTEPU HANoOpa M CKOPOCTH

ABMKCHUA BOABI HA YJaCTKaxX CCTHU, pacCrojiaraCMbIC HAIIOPbI HA HOTp€6I/ITeJ'I$IX.

Pacuer TremneparypHoro rpaguka
Ienbto pacuera siBisieTCs ONpeAeeHNe MUHUMAJIbHO HEOOX0IMMON TeMIepaTypsl
TEIUIOHOCUTENSI Ha BBIXOJ€ M3 UCTOYHMKA JUId OOECHeueHHUs y 3aJaHHOro MOTpeOuTels

TEeMIIEpaTypbl BHYTPEHHETO BO3/1yXa HE HUXKE PACUETHOM.

Pacuer Hage:KHOCTH

[lenpro pacdeTa SBISIETCS OIEHKA CIIOCOOHOCTU JNEUCTBYIONIUX W MPOEKTHPYEMBIX
TEIUIOBBIX CeTel HaJEeKHO 00ecreynBaTh B TEUCHHUE 3aJaHHOTO BPEMEHU TpeOyemble
PEXKUMBI, TMMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaKJAOro TIOTPEOUTENs, a TaKKe
000CHOBaHHE HEOOXOAUMOCTH M TPOBEPKH A(H(PEKTUBHOCTH peaTU3alri MEPOIPHITHH,

ITOBBIIIAOIIKUX HAACKHOCTD TEIJI0CHA0KEHHS HOTpC6HTGJ'I€I>i TCILIOBOM OHCPI'HUH.

PacyeTr HOpMATHBHBIX OTEPH TEILIA Yepe3 U30JISHHI0
[lenpto JaHHOTO pacyeTa SBIISIETCS ONMpe/ieIEHNe HOPMATHUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JSIUI0 TPyOonpoBoAoB. TerioBble OTEPU OMPEEISIOTCS CyMMapHO 3a TOJ C

pa36uBKoif Mo Mecsam. IIpocMoTpeTs pe3ynpTaThl pacyeTa MOKHO KaKk CYMMapHO IO BCEil
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TEIJIOBOM CETH, TaK MU IO KAXKIOMY OTIEIBHO B3STOMY MCTOYHUKY TEIUIOBOM DHEPIUH H
KaXIOoMy LeHTpajdpHOMY TerioBoMy myHKTY (LITII). Pacuer mMoeT OBITH BBINIOJIHEH C
Y4ETOM HONPABOYHBIX KOI(DPHUIIMEHTOB HA HOPMBI TEIIOBBIX OTEPB.

Pesynprarsl TUAPABINYECKUX pacyeToB CUCTEM TEIJI0CHA0KEHUS

MO «I'opon I'nmazoB», npeacrasiensl B [Ipwnoxenun 1, I'nasr 3.

3.5. MoaenupoBaHue BceX BH/I0OB TMepPeKJIOYEHHH, OCYIIEeCTBJISIEMbIX B
TEIVIOBBIX CeTSAX, B TOM YMCJI€e IMepPeKJIOYeHH TeMJIOBbIX Harpy30K MexKIy
HCTOYHUKAMH TENJIOBOW IHEPruu

[Iporpammuoe  obGecneuenue [IPK  ZuluThermo  mo3Bomsier  mpoBOAUTH
MOJICTMPOBAHUE BCEX BUIOB MEPEKIIOUCHUM B «TUIApaBIWdYeckod mojenu» cetu. CyThb
3aKJIIOYAETCS B aBTOMATHYECKOM OTCIEKHWBAHUU TIPOTPAMMOM  COCTOSIHUSI 3allOPHO-
peryIupyroIieit apMaTypbl 1 HACOCHBIX arperaToB B 0a3e JaHHBIX OMUCAHUSI TETJIOBOW CETH.
JItoboe mepexiIoueHre Ha CXeMe TEeIJIOBOW CEeTH BIleYeT 3a co0Oll aBTOMAaTHYECKOe
BBITIOJTHEHUE THUPABINYECKOTO pacuera, M, TaKUM 00pa3oM, B JIF0OOW MOMEHT BpPEMEHU
II0JI30BATEIb BUAUT TOT THUAPABIMYECKUN PEXKUM, KOTOPBIM COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCEl COBOKYITHOCTH 3aIIOPHO-PETYJIMPYIOLIEH apMaTypbl U HACOCHBIX arperaTroB
Ha CXEME TEIJIOBOM CETH.

[lepexirouenust MOTyT OBITh KaK OAMHOYHBIMU, TaK M TPYMNIOBBIMHU, AJIA JII0OOOH
BBIOpAHHOM (IOMEUYEHHOMN) COBOKYITHOCTH MEPEKII0YAEMBbIX 3JIEMEHTOB.

JIsl HacOCHBIX arperaToB W MX IPyHN B MOJEIU JOCTYNHBI HECKOJIBKO BHUJIOB
MEPEKITFOUEHUM:

- BKJIIOYEHUE/BBIKIIOYCHUE;
- JIpOCCEMpPOBAHUE;
— HW3MEHEHHUE YacCTOThI BPAILIEHHS TPUBOJA.

3aJIBIKKH TUIIA «JIPOCCEIBY», TOMUMO JIBYX KPAHUX COCTOSIHHM (OTKPBITA/3aKPHITA),
MOTYT UMETh NMPOMEKYTOUYHOE COCTOSIHUE «IIPUKATay, ONpeaesseMoe B MO0 B MPOIEHTaX
OTKpBITUS KJamaHa, Jubo B uuciae 000poTOoB mToka. IIpu 3TOM COCTOSHMM 3aJBHKKA
MOJEIHUPYETCA CBOUM THIPABINYECKUM COMPOTHUBIICHHEM, PACCUMTAHHBIM MO MaCHOPTHOM

XapaKTCPUCTUKE KlIallaHa.
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[Ipu mr000M TIEPEKITIOYCHUH HACOCHBIX arperaToB B HACOCHOW CTaHIMHM WJIA Ha
UCTOYHUKE  ABTOMATHYECKH  MEPECUUTHIBACTCA  CyMMapHas  pacXOAHO-HAmopHas
XapaKTEPUCTUKA BCEH COBOKYITHOCTH PaOOTAIOIINX HACOCOB.

JIis peryisTopoB JaBJICHUS M pacxoja MNEPeKITIOYCHHEM SIBISETCS W3MEHEHHE
YCTaBKH.

Jliis noTpeOuTenei nepexItoueHNeM sBIsSeTCs J1I000€e U3 CIeNyIOUUX IeHCTBUMI:

— BKJIIOYCHUE/OTKIIOYCHHE OJHOTO WM HECKOJBKHX BHIOB TEIUIOBOM
Harpys3KH;

- OrpaHWYEHHUE OJHOTO WJIM HECKOJIHKHUX BUJIOB TEIJIOBOW HArpy3KH;

- W3MEHEHHE TEeMIIepaTypHOTO rpaduka WM  YACIbHBIX  PacXoI0B
TETUTOHOCHUTEIIS TI0 BUJIaM TEIUIOBOM Harpy3KH.

[IpemycMoTpeHa reHepanust CrienualibHbBIX OTYETOB 00 OTKIFOUEHHBIX/BKIIOYSHHBIX
aOOHEHTaxX M y4yacTKaX TEIJIOBOM CETH, COCTOSIHHE KOTOPBIX M3MEHWIOCh B PE3yJIbTare
MOCTICTHETO MPOU3BECHHOTO SIMHUYHOTO WU TPYIOBOTO MEPEKIIOYCHHUS. ITH OTYETHI
MOTYT COJIEpKaTh 00y HHPOpMaIHio 00 ITUX 00BEKTaX, COACPKAITYIOCS B 0a3e TaHHBIX.

PexuM rupaBIndeckoro MoIeTMPOBAHNUS MIO3BOJISIET ONEPATUBHO MOTYYaTh OTBETHI
Ha Bompockl THma «Yro Oyxaer, eciu...?» DTO AaeT BO3MOXKHOCTHh M30€XaTh OIMIUOOYHBIX
JCHCTBHIA IPU PETYJTUPOBAHUH PEKHUMA U TMIEPEKITFOUEHHUSIX HA PEabHOM TETJIOBOH CETH.

[TomcucTema TUAPABINYECKAX PACYETOB IMO3BOJIIET MOJEIUPOBATH MPOU3BOJILHBIC
PSKUMBI, B TOM YHCJIC aBapUHHBIC M TIEPCICKTHBHBIC. | MApaBIMUECKOE MOJCITUPOBAHUE
npejrnojaracT BHECEHHE B MOJEIbh KaKUX-TO HM3MEHEHUH C IENbI0 BOCIIPOHM3BEIACHUS
PSKUMHBIX TOCIEACTBHIA 3TUX HW3MEHEHHWH, KOTOpPhIC HWCKaXalT peajbHbIEe JIaHHBIC,
OIMCHIBAIOIIINE IKCIUTYaTUPYEMYIO TEIUIOBYIO CETh B €€ TEKYIIIEM COCTOSHUH.

[TomcucTema rHIPaBINIECKUX PACUCTOB COACPIKUT CIICIIMATBHBIA HHCTPYMEHTAPUH,
MO3BOJISIONTMIA JIJIS TeJIeH MOJICITMPOBAHUS CO3/1aBaTh W aIMHHHCTPHPOBATH CIICIIUAILHBIC
«MOJICTIbHBICY» 0a3bl — HAOOPBI TaHHBIX, KIIOHHUPYEMbIX M3 OCHOBHOW (KOHTPOJLHOMW) 0a3bl
JAHHBIX OIUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX MPEyCMaTPUBACTCS MPOU3BEICHHUE JIFO0BIX
MaHUIyJIAIUNA 6€3 prcKa UCKa3UTh WU MOBPEIUTH KOHTPOJIbHYIO 0a3y. J[aHHBIN MexaHU3M
Takke 00ecreunBaeT BO3MOXKHOCTh OCYIIECTBICHHUS CPAaBHUTEIBHOTO aHAJIN3a Pa3IUYHbIX
PEKUMOB pabOTHI TEIJIOBOM CETH, pealn30BaHHBIX B MOJIEIBHBIX 0a3ax, Mexmay coboil. B

YaCTHOCTH, HAIIAAHBIM AHAJIMTHYCCKMM HHCTPYMCHTOM  ABJIACTCA CpaBHI/ITeHbHHﬁ
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MIbE30METPUUECKHM TpauK, HAa KOTOPOM IPUBOJIATCS U3MEHEHUS THAPABINYECKOTO PEXKUMA,

mnmponsomeamee B pe3yjbTaTC TCX NIIN HHBIX MaHHHYHHHHﬁ.

3.6. Pacyer 0aj1aHCOB TeMNJIOBOI HEPIrUy MO HCTOYHHKAM TENJIOBOH IHEPIrUH U
10 TEPPUTOPHATBHOMY NPU3HAKY

Lenpro maHHOrO pacuera SIBISETCA pacyeT CYUIECTBYIOIIMX M MEPCIEKTHUBHBIX
NOTPEOHOCTEN B TEIUIOBOM 3HEPrUU MOTPEOUTENEH B KaXKAOM CyOBEKTE OKpyra, C LEJbIO
YCTAHOBJICHUS JIOJIM TOJIE3HOTO OTIYCKa TEIUIOBOM SHEPruu B CETh U 3HAUYEHUU MOTEPb
SHEpPTUu.

Pe3ynbTaThl BHIOJHEHHBIX PACUE€TOB MOKHO 3KcHOpTUpoBaTh B MS Excel.

3.7. Pacyer mnoTepb TeNJIOBOl JHEPruH 4epe3 H3OJIALMI0 M € YyTe4KaMH
TeNJIOHOCUTEJIS

HopMmbl TemnoBbIX MOTEph Yepe3 H3O0JSLUI0 TPYOONpPOBOJOB PACCUUTHIBAIOTCS B
I'IC Zulu Thermo 8.0. Ha ocHOBaHuU npukaza MunsHepro ot 30.12.2008 Ne325.

Llenpro JaHHOTO pacueTa SBJISETCS ONpEeeeHHe HOPMATUBHBIX TEIUIOBBIX MOTEPD
yepe3 M30JSLUI0 TpyOOnpoBoAOB. TerioBble MOTEPU OMPEACINISIOTCS CyMMapHO 3a roj ¢
pa3OuBKOI 110 MecsIaMm.

[IpocMoTpeTh pe3ynbTaThl pacueTa MOXKHO KaK CyMMapHO IO BCeH TEIUIOBOM CETH,
TaK M MO0 KaXJOMy OTIECIbHO B3STOMY HCTOYHUKY TEIUIOBOM DSHEPIMH U KAKIOMY
neHTpaapHoMy  TeroBomy — nyHkty  (HUTII), mno  pasnuydsiM  Bjaaenblam
(6amaHcoaEpIKATEIISAM).

PacueT MokeT ObITh BBITIOJTHEH C YYETOM MOMPABOYHBIX KOAPHUIIMEHTOB HA HOPMBI
TEIJIOBBIX TMOTEPb. Pe3ynbTaThl BHINOJHEHHBIX PACYETOB MOXKHO O3KCIOPTHUPOBATH B

Microsoft Excel.

3.8. Pacuer moka3aTeJied HaJe:KHOCTH TEIJIOCHAOKEHN S

[lenpro pacyeTa sSBISICTCS OIEHKA CIIOCOOHOCTH JICUCTBYIONIUX U MPOCKTUPYEMBIX
TEIUIOBBIX CeTel HaJEeKHO OO0ecleunBaTh B TEUCHHE 3aJIAHHOTO BPEMEHH TpeOyembie
PEXKUMBI, IMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaXKJIOro IOTPEOUTENs, a TaKkKe
000CHOBaHHE HEOOXOAUMOCTH M TPOBEPKH A(PH(PEKTUBHOCTH peanm3alldd MEPOIPHUITHH,

IIOBHIIIAOIKUX HAACKHOCTD TENI0CHAOKEHHS HOTpC6HTeHeI>’I TCILIOBOM OHCPIUH.
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OneHka HaJIexKHOCTU TEIJIOBBIX CETEH OCYIIECTBISAETCS MO pe3yIbTaTaM CPaBHEHMUS
pacyeTHhIX 3HAYEHUM MOKa3aTelel HaJeKHOCTH C HOPMHUPOBAHHBIMH 3HAYEHHUSIMH 3TUX
MOKa3aTeseil B COOTBETCTBUH ¢ NoJI0KkeHUAMH 11. 6.26 CI1 124.13330.2012. TenoBble ceTH.
AxrtyanmusupoBanHas pegakius CHull 41-02-2003.

O6ocHOBaHHME HEOOXOIMMOCTH  peaju3alidd  MEPONPUSTHH, MOBBIILIAIOIINX
HAJIEKHOCTh TEIJIOCHAOXKEHUS TOTpeOuTeNell TETUIOBOW JHEPTrUHu, OCYIIECTBISETCA IO
pe3ysbTaTaM KaueCTBEHHOI'O aHAIKM3a MOJYyUYEHHBIX YHCIEHHBIX 3HAYEHU .

[IpoBepka 3¢ (HEeKTUBHOCTH peann3alui MEPONPUSITHI, TOBBIIIAIOIINX HAJAEKHOCTh
TEIUIOCHA0KEHUsI  MOTpeOuTeNne, OCYHIECTBISIETCS] IyTEeM CpPaBHEHHUS  HMCXOJHBIX
(MoMy4YeHHBIX [0 peaju3aluy) 3HAUYE€HUN TMoKa3aTeled HaAeKHOCTH, C pacyeTHBIMU
3HAYEHUSIMU, TOJYYEHHBIMH IIOC]Ie peanu3aluu (MOJEIMPOBAHUS pealln3alih) 3ITHX
MEPOIPUATHH.

Pacuer  noxazareneil = HaAEKHOCTH  NOTpeOUTENEd  TEIJIOBOM  HHEPTrUU

TeIJIOCHA0XKAIOIIUX OpraHu3aluii, npeacrasieH B [Ipunoxenun 2, ['naBsi 3.

3.9. 'pynnoBbie U3MeHEHUSI XAPAKTEPUCTHUK 00HEKTOB (YUYACTKOB TeMJI0BBIX
ceTel, MoTpedUTeEI€I) N0 32JAHHBIM KPUTEPUSM € HEeJIbI0 MOAEJTMPOBAHUA PA3THYHbBIX
NePCNeKTUBHBIX BAPMAHTOB CXE€M TeIJIOCHAOKEeHUS

JlaHHBI UHCTPYMEHT MPUMEHUM ISl PA3JIMYHBIX LEJ€H U 3a/lady TUAPaBINYECKOro
MOJICTTUPOBAHMUSI.

OCHOBHBIM TIpeTHA3HAYCHUEM SIBJISICTCS KaTUOPOBKA PacUETHOM THIpaBINYECKON
MOJICIM TEIUIOBOM ceTH. TpyOompoBOAbI peallbHOW TEIUIOBOW CETH BCErjla HMMEIOT
(dbu3uYecKre XapaKTePUCTUKH, OTIUYAIONIAECS OT MPOSKTHBIX, B CHIIY MPOHMCXOIAININX BO
BPEMEHU U3MEHEHHH - KOPPO3UHU U BBINMAJACHUS OTJIOKEHHUH, OTpaXKaIOIIMXCs HA U3MEHEHUHU
SKBHUBAJECHTHOM IIEPOXOBATOCTH W YMEHBIIEHUM BHYTPEHHETO JHMaMeTpa BCIEICTBUE
3apacTaHusl.

OTH U3MEHEHMS BIUSIOT HAa THUIPABIMYECKHE COMPOTUBJICHUS Y4YaCTKOB
TpyOOmnpoBoAOB, U B MacmTabax TemioBoil cetu MO «Iopox ['mazoB» 310 mpUBOAUT K
3HAYUTEIBbHBIM PACXOKIACHHUAM PE3YyJIbTaTOB T'MIAPABIMYECKOIO pacuera MO «IIPOECKTHBIM»
3HAYEHUSIM C peajbHBbIM THAPABIMYECKHM PEXKUMOM, HAOIIOIaeMbIM B KCILUTyaTUPYEMOM
TerioBoit cetu. C Apyroi CTOPOHBI, UBMEPUTH JEUCTBUTEIIbHBIC 3HAUCHUS IIEPOXOBATOCTEH

U BHYTPEHHHUX IUAMETPOB Y4YaCTKOB JECHCTBYIOLIEH TEIUIOBOM CETH HE MPEICTaBISACTCS
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BO3MOJKHBIM, MOCKOJIBKY 3TO MOTPeOOBaIo ObI MAacCOBOTO BCKPBITHS TPYOOIPOBOJOB, YTO
BpAIl U peanuszyeMo. [1o3ToMy 3TH 3HAUEHUST MOXKHO JIUIIL KOCBEHHBIM 00pa30M OLIEHUTH
Ha OCHOBaHUU CpPABHEHHUSA pPEAIbHOr0 (HAOII0Ja€MOro) THUIPABIUYECKOTO pEXKUMaA C
pe3yabTaTaMi PAcue€TOB Ha THUAPABIMYECKON MOJEIN, W BHECTH B PACUCTHYIO MOJEIb
COOTBETCTBYIOIIIME IMOMpPaBKU. B 3ToM, B MepBOM MNPHOMMIKEHHH, U COCTOUT IPOIIECC
KaJTUOPOBKH.

NHcTpyMeHT  rpynmoBBIX — Omepanuii  MO3BOJSET  BBINOJIHUTH  M3MEHEHHE
XapaKTEPUCTUK JIJIsi TTOJAMHOXKECTBA YYaCTKOB TEIJIOBOW CETH, OMPENSIsIEMOro 3aJaHHBIM
KpUTepreM 0TOOpa, B YaCTHOCTH:

— TI0 Bcel 0ase TaHHBIX OMHCAHUS TEIJIOBOM CETH;

— 10 OJHOW W3 CBSA3HBIX KOMIIOHCHT TEIUIOBOM CETH (TEIJIOBOH 30HE
UCTOYHUKA);

— TI0 HEKOTOopoil rpaduyeckod oOJacTH, 3aJaHHOW  TPOU3BOJIHHBIM
MHOTOYTOJEHUKOM;

— BJIOJIb BEIOPAHHOTO MYTH.

[Ipu sToM Ha M000W M3 BBIIENEPEUYUCICHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPHUEB
MOXXET OBITh HaJIOXKEHa CYIEPIIO3UILIMS KPUTEPHEB OTOOpa MO KIACCUPUIIUPYIOUTAM
MpU3HaKaM:

— 10 TIOJAIOIIMM WM OOpaTHBIM TpyOONpPOBOJAM TEIUIOBOM CETH, JIHOO
CHUMMETPHUYHO;

— 1O BUAY TEIUIOBBIX ceTel (MarucTtpajibHble, pacHpeacIUTEIbHbIC,
BHYTPUKBapTAIbHBIC);

— 10 y4acTKaM TEIUIOBOM CETU OINPEEICHHOTO YCIOBHOTO TUAMETPA;

— 10 y4acTKaM TEeIIOBOM CETH C OINpeAeICHHBIM TUIIOM MPOKJIAJIKH, U T.II.

Kpurepun orbGopa MOryT OBITh TPOU3BOJBHBIMH TPHU COOIIOJEHUH OCHOBHOTO
TpeboBaHus: nHMOpMAIIKs, HA OCHOBAHUU KOTOPOUW CTPOUTCS OTOOD, TOKHA B IBHOM BHUJIE
MPUCYTCTBOBATh B MACHOPTHBIX ONMKUCAHUSIX YYACTKOB TEIJIOBOM CETH.

JIns ydacTKOB TEIUIOBBIX CETEH, OTOOpPaHHBIX IO OMPEIEIEHHOH COBOKYITHOCTH
KPUTEPHUEB, MOYKHO MPOU3BECTH JTIFOOYIO U3 CIEAYIONINUX OTepaIlHii:

— U3MEHEHUE SKBUBAJICHTHON IIEPOXOBATOCTH;
— W3MEHEHUE CTETNEeHH 3apacTaHus TPyOOIpOBOIOB;

— H3MEeHeHHue K0d((HUIIMEHTa MECTHBIX MTOTEPH;
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— M3MEHEHHE crocoba pacyeTa CONpOTUBIICHUS.

[locne npoBeneHus cepuy U3MEHEHUH XapaKTEPUCTHK Y4acTKOB TPyOOIpOBOJOB
TEIJIOBOM CETHM AaBTOMATHUYECKM NPOU3BOAUTCS THUIPABINYECKUM pacyer, pe3yJbTaThbl
KOTOPOTO Cpa3y K€ JOCTYIHBI U1 BU3yaJIN3alluy HA CXEME U aHAJIu3a.

[TockonpKy npH M3MEHEHUM XapaKTEPUCTHK YYAaCTKOB CETH TEIUIOBOM CETH MX
nacnopra He MOAU(GUUUPYIOTCS, B JIO00M MOMEHT MOXHO BEPHYTHCA K HCXOJHOMY
COCTOSIHMIO PAacyeTHOM THIPABIMYECKOM MOJENH, ONPEIEIIeMOMY IAcCHOPTHBIMU

3HAYCHMUSIMU XapPAKTEPUCTUK YYACTKOB TEIUIOBOM CETH.

3.10. CpaBHuUTe/IbHBIE Nbe30MeTpHYecKHe TrpauKH A8 Ppa3padoTKH U
aHAJIM3a CHeHAPHEB MePCNeKTHBHOIO Pa3BUTHS TEIUIOBBIX ceTeil

[enpro  TOCTpPOSHHSI  THE30OMETPHUECKOTO  TpaduKa  SBISACTCS  HaTJSAHAS
WLUTIOCTPAIlsl  Pe3yJIbTaTOB THPABIMYECKOTO pacyera (HaJaJ04YHOTO, MOBEPOYHOTO,
KOHCTPYKTOPCKOTO). JTO OCHOBHOW aHAJIMTHUYECKUH WHCTPYMEHT CIICIHAIACTA TIO
THIPaBIMYECKIM pacueTaM TeIUIOBBIX ceTeil. [Ipu 3ToM Ha SKpaH BHIBOISATCS:

— JIMHUSA JABJIEHUS B MOJAIOIIEM TPYOOIpOBOIe
— JIMHUA JaBJlieHusl B 00paTHOM TpyOompoBoie
— JIMHUA TOBEPXHOCTH 3eMJIU

— JIMHUA NIOTEPb HAIloOpa Ha maiide

— BBICOTA 37]aHUS

— JIMHUSA BCKUTIAHUS

— JIMHUA CTaTUYECKOT0 HAropa

LIBeT u cTUIb TUHUM 337a€TCS OJIB30BATEIIEM.

B Ttabnune mox rpadukoM BBIBOJSATCS I KaXKIOTO y3ja CETHM HaWMEHOBAHUE,
reoJie3uyeckas OTMETKa, BBICOTA MOTPEOUTENs, HAmopsl B TOJarolEeM U o0paTHOM
TpyOONpoBOAaX, BEIMYMHA JPOCCEIMPYEMOTro Haropa Ha Iaiibax y moTpeduTenei, norepu
Haropa 1o y4acTKaM TEIUIOBON CETH, CKOPOCTH JBUKEHHS BOJIbI HA YYaCTKaX TEIJIOBOU CETH
u T.4. KonruecTBo BRIBOAMMO# 101 rpadhkoM nH(pOpMaIKi HaCTpanuBaeTCs MOJIb30BaTEIIEM.

[Tre3omeTpuueckre rpauky CyIIECTBYIOIIUX TEIJIOBBIX CETed, MpPEeACTaBICHBI B
m. 1.3.8. «['mapaBnudeckue peXUMBbI TEIUIOBBIX CETEH U TMHE30METPUYECKUE TpaduKu»

I'maBb1 1 OG0CHOBBIBAOIIKMX MaTepHUalioB K Cxeme TeriocHa0KeHusI.
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3.11. U3MeHeHHus1 THAPABJINYECKUX PEKUMOB, OINpee/sieMble B MNOPsSIKe,
YCTAHOBJIECHHOM METOAUYECKHUMH YKA3aAHUSMH MO0 Pa3padoTKe CXeM TeIUI0CHAOKeHUs,
C y4eTOM H3MEHeHHHl B cOCTaBe 00OPYIOBAHHMS MCTOYHHMKOB TeILUIOBOIl JHEPIHH,
TEIJIOBOM CeTHM M TeIIONOTPeO/SIIONUX YCTAHOBOK 32 NEpPHOJ, NpeauiecTBYHOUi
AKTyaJIU3ALUM CXeMbl TEII0OCHAOKEHM I

BrinosiHEHBI THAPABIWYECKUE paACUEThl JUIA CYMIECTBYIOIIMX 30H JICHUCTBUS
HWCTOYHUKOB TEIUIOBOM HSHEPruu (MOIIHOCTH) C YYE€TOM MPOTHO3UPYEMOr0o MPHUPOCTa

TEIUIOBOUM HArpy3KH.
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