CxeMa TenJgocHa0KeHusd

MYHHIIMIIAJIBHOI0 00pa3oBaHus
ropojackoro nmocejgenusi «<I'opoa 3aBUTHHCK»

AMYPCKOH 00J1aCTH

O00CHOBBIBAKOLIIME MATEPHUAJIBI

I'nmaBa 3. JjieKTPOHHAsI MOJIeJIb CUCTEMbI TENJIOCHAOKEHUSA
ropoackoro nocejseHust «I'opoa 3aBUTHHCK

2021 ron



N\ Z#

HEBCKAHA SHEPIETUKA

COI''TACOBAHO: COI''TACOBAHO:

I'enepanbHbIi AUPEKTOP ['maBa 3aBUTHHCKOTO paiioHa

00O «Hegsckas DHepreTuka

E. A. Kukots C.C. JIuneBuu

2021 r. " 2021r.

CxeMa TenJaocHA0KeHUSA

MYHHMIIMIIAJIBLHOTO 00pa30BaHuA
ropoackoro nocejeHus «I'opoa 3aBUTHHCK»

AMYpCKOH 00J1aCcTH

O0oCHOBbIBAKOLIIME MATEPHUAJIBI

I'naBa 3. DJjieKTPOHHAsI MOJIeJIb CUCTEMBbI TEMJIOCHAOKEHUSA
ropoackoro nocejieHus «l'opox 3aBUTHHCK»

Cankr-IlerepOypr
2021 ron



COCTAB J1OKYMEHTA

OO0ocHOBBIBaIOIIME MaTepuagbl K CXEMe TEIJIOCHAOXKEHHUs, SBIISIONIUECS €e

HEOTHhEMJIEMOM JaCTbIO, BKIIIOYAIOT CICAYIOIINC I'JIaBhbI:

I'maBa 1

I'maBa 2

I'masa 3

I'nasa 4

I'nasa 5

I'masa 6

I'nasa 7

I'nasa §

I'masa 9

I'masa 10
I'masa 11
I'naBa 12

T'naBa 13

I'napa 14
I'naBa 15
I'naBa 16
I'naBa 17
I'naBa 18

"CyliecTByroliee IMOJ0XKeHHe B cdepe NpOoU3BOACTBA, Mepenadyd U
noTpeOIeHUs TEIUIOBOM YHEPTUH JIJIS 1IeJIel TerIocHa0KeHus "
"CyllecTByIOIIee U MEPCIEKTUBHOE MOTPEOJICHHE TEIIOBOM HHEPTHHM Ha
LIEJIN TEIUIOCHAOKCHUS "

"DNeKTpOHHAS MOJENIb CUCTEMBbI TEIJIOCHA0XKEHUSI TIOCETICHUS, TOPOJCKOTO
OKpyra, ropoja (eaepajbHOro 3HaYeHus";

"CymiecTByoliee U TNepCleKTHUBHbIE OallaHChl TEMJIOBOW MOIIHOCTH
UCTOYHUKOB TEIUIOBOM YHEPTHH U TEIJIOBOM HArpy3KH motpedureneit';
"MacTep-1uiaH pa3BUTHsI CUCTEM TEIIOCHA0KEHUS MOCENIEHUs, TOPOJCKOTO
OKpyTa, ropoja ¢eaeparibHOro 3HaYeHUs "

"CylecTByOIIUEe W TEPCIEeKTUBHBIE OalaHChl MPOU3BOJUTEIBHOCTH
BOJOIOATOTOBUTENBHBIX YCTAHOBOK M MAaKCHUMAaJbHOTO NOTpeOJIeHUS
TEIJIOHOCUTEIS TETIONOTPEOISIONMMU YCTAHOBKAMU MTOTPEOUTEINCH, B TOM
YHUCJIE B aBAPUMHBIX peKUMax";

"[IpeyioxkeHnss 1O  CTPOMUTENBCTBY, PEKOHCTPYKLIHH, TEXHUYECKOMY
MIEPEBOOPYKEHUIO U (MJIM) MOJIEPHHU3AIIUU UICTOYHUKOB TETUIOBOM SHEPTUH'";
"IIpennokeHus o CTPOUTENBCTBY, PEKOHCTPYKLUUHU U (WIIN) MOJIEpPHU3ALIUN
TEIJIOBBIX ceTel";

«IIpemnoxenHus o NepeBoy OTKPHITHIX CUCTEM TEIUIOCHAOKEHUS (TOPIYETO
BOJIOCHA0KEHMS) B 3aKPBITHIE CUCTEMBI TOPSYETO BOJIOCHAOKECHUS;
"[TepcrieKTUBHBIE TOTUTMBHBIE OalaHCHI'";

"OreHKa HaJIe)KHOCTH TCIIOCHAOKEHHS "

"OOOCHOBaHHWE  MHBECTHIMII B  CTPOUTENbCTBO,  PEKOHCTPYKIIMIO,
TEXHUYECKOE MEPEBOOPYNKEHUE U (MIIU) MOJIEpHU3ALUIO "}

"MHAMKaTOPbl pa3BUTUSL CUCTEM TEIUIOCHAOXKEHMSI MOCEICHUs, TOPOJCKOTO
OKpyra, Topoja (eaepanbHOro 3HaUCHUs".

"IlenoBsie (TapudubIe) MOCTEACTBHS"

"PeecTp equHBIX TEITIOCHAOXKAIOIIUX OpraHu3amuil"

"PeecTp MeponpuATHii CXeMbI TEIUIOCHAOKECHHS"

"3amedaHus U IPEJIOKEHUS K MPOCKTY CXEMBbI TEIIIOCHAOKECHHS"
"CBOJHBINA TOM U3MEHEHHUH, BBHITIOJIHEHHBIN B JOPAOOTaHHOU U (KJTH)
aKTyaJHM3UPOBAHHON CXeMe TelIoCHa0XeHus "
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OINMPEAEJIEHUA

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONPEIACICHUIMMU.
TepMuHbI Omnpenenenus
TennocHabxenue Oo0ecrnieueHne noTpeOUTEINEH TEMIIOBOW SHEPTUH TEINIOBOW SHEPTHEH,

TETIJIOHOCUTEJIEM, B TOM YHCJIC TOAACPKAHNE MOIITHOCTH

Cucrema TeIIoCHA0KEHUS

COBOKYITHOCTh HMCTOYHHMKOB TEIJIOBOM 3HEPIMH W TEINIONOTPEONSAIOMNX YCTaHOBOK,
TEXHOJOTHYECKH COESIMHEHHBIX TEIUIOBBIMHU CETSIMU

HcTounnk TemioBon
SHEPTUU

VYeTpoicTBO, IpeHa3HauYeHHOE AJIs IPOU3BOCTBA TEIJIOBON SHEPTUU

TemmoBas ceTh

COBOKYITHOCTh yCTPOWCTB (BKJIIOYasl IEHTpaJbHbIE TETUIOBBIC IYHKTHI, HACOCHBIC
CTaHIIMM), MPEAHA3HAYCHHBIX JUIA IEpeladyd TEIJIOBOW SHEPTUM, TETIOHOCHTENS OT
HCTOYHHKOB TEIJIOBOH HEPTHH JI0 TEIUIONOTPEOIISIOMINX YCTAHOBOK

TermnoBas MOIIHOCTH (Haee
- MOIIHOCTb)

KonngecTBo TenmoBoit 3HEPTHH, KOTOPOE MOKET OBITH MPOU3BEICHO U (WJIN) TIepeTaHo
110 TCTIJIOBBIM CE€TAM 3a €AMHUIY BDCMCHHU

TennoBas Harpy3ka

KonngecTBo TemIoBoit 3HEPTHH, KOTOPOE MOKET OBITh MPUHATO MOTPEOUTETIEM
TEIIOBOM SHEPI'HHM 32 eIUHHUILY BPEMEHHU

[ToTpeburens TemnoBoi
SHEpPTUH (Janee

Jluno, mnpuoOpeTaroliee TEIIOBYIO OSHEPrut0 (MOIIHOCTH), TEIJIOHOCUTENb ISt
HCIOJIb30BaHUA Ha IPUHAJICKAIINX €EMY Ha IpaBe CO6CTBGHHOCTI/I HWJIN UHOM 3aKOHHOM

MOTPEeOUTEIH) OCHOBaHWHU TEIUIONOTPEOIAIONUX YCTAHOBKAX JUOO AN OKa3aHHUsS KOMMYHAJIbHBIX
YCIYT B YaCTH TOPSAYETO BOTOCHAOKCHHS U OTOIUICHUS

Temnonorpedistomas VYerpoiicTBO,  NMpegHa3HAauY€HHOE i1 HWCIOJb30BaHMS  TEIUIOBOM  3HEPIuHu,

YCTaHOBKa TEMJIOHOCHUTEJIS] JUIsl HYKJ OTPEOUTEsI TEIUIOBOH SHEPTUH

Temnocnabxaromas Opranu3zanus, OCyIIeCTBIIAIONast IPOAAXKy HOTPEeOUTESIM U (WIN) TEIUIOCHAOKAIOIIHUM

OpraHu3aIusl OpTaHU3aIIM IPOU3BEICHHBIX MU MPHOOPETEHHBIX TEIJIOBOM HEPTUH (MOIIHOCTH),

TCIJIOHOCUTCIA UM BJIAACHOIIAsA Ha IpaBe COOCTBEHHOCTH HJIM HMHOM 3aKOHHOM
OCHOBAaHHH HUCTOYHHKAMHM TEILIOBOM OHCPrun " (I/IJ'II/I) TCILIOBBIMH CE€TAMH B CHCTEMC
TCHJ'IOCH8.6)K€HI/I$I, MoCpeACTBOM KOTOpOfI OCYHICCTBIIACTCA TeIIOCHAOKEHHE
HOTpe6I/ITeHeﬁ TEIUIOBO OHEPIrun (,I[aHHOG TOJIOKCHUC TIPUMCHSACTCA K PETrYJIMPOBaHUIO
CXOIHBIX OTHOIICHMI C Y4JaCcTUCM MHAUBUAYAJIbHBIX HpeZ[HpI/IHI/IMaTeﬂef/'I)

TennocereBas OopraHu3anus

OpraHuzanus, OKa3blBalollas YyCIyrWm IO Iepelade TEeIUIOBOW OJHEpruM (IaHHOE
IIOJIO)KEHUE IPUMEHSETCd K PEryJUpPOBAHUI0 CXOJHBIX OTHOLIEHMM C Yy4acTHEM
UHIMBUAYAIBHBIX IPEIpHHIMATEIEH)

30Ha OEHCTBUSA CUCTEMBI
TEIUIOCHAOKEHUS

Teppuropus ropoJCKOro OKpyra WIH €€ 4acTh, TPaHUIIBI KOTOPOIl ycTaHABIMBAIOTCS MO
HanOoJiee YHaJeHHBIM TOYKAaM IOJKIIOUEHHUS MOTpeOuTenel K TEIUIOBBIM CeTSIM,
BXOJSIIIM B CHCTEMY TEINIOCHAOKEHHS

30Ha JeHCTBUS HCTOYHUKA
TEIJIOBOU YHEPIUU

Teppuropus TOPOACKOr0 OKpyra WIHM €€ 4acTh, TPAaHHUIIBI KOTOPOH yCTaHABIUBAIOTCS
3aKpBITBIMH  CEKIMOHMPYIOUIMMH  33JBWKKAMH  TETUIOBOH  CEeTH  CHCTEMBI
TETIIOCHAOKESHUS

VcTaHoBIIeHHAs MOIMHOCTh
HCTOYHHUKA TCIJIOBOM
OHEPIrun

CyMMa HOMHUHAJIBHBIX TCIIJIOBBIX MOH.IHOCTGﬁ BCCTO0 MNPHUHATOTO IO aKTy BBOJa B
OKCILTyaTalluio 060py2[0BaHI/IH, npeaHa3sHa4YCHHOro Jist OTITyCKa TEIUIOBOM OHEPrun
HOTpe6I/ITeJ'I$IM Ha COOCTBEHHEBIE U XO3SHCTBEHHEIC HYXXbL

Pacmonaraemast MOIITHOCTH
HCTOYHHUKA TCIJIOBOM
OHEPrun

Bennuuna, paBHas yCTaHOBJIEHHOH MOIIHOCTH MCTOYHHMKA TEIUIOBOM HSHEPIHH 3a
BBIUETOM OOBEMOB MOIIHOCTH, HE peal3yeMOil MO TEXHHYECKHM IpPUYHUHAM, B TOM
YHCcie 0 NPHYMHE CHW)KEHHWSA TEIUIOBOW MOIIHOCTH OOOpYIOBaHHSA B pe3yibTaTe
9KCITyaTallid Ha HPOJUICHHOM TEXHHYECKOM pecypce (CHIKEHHE NapaMeTpoB Iapa
nepes TypOWHON, OTCYTCTBHE PEIUPKYIISIIAN B TMKOBBIX BOAOTPEHHBIX KOTJIOArperaTtax

1291128

MonTHOCTh HCTOYHHUKA
TEMJIOBON S3HEPTUH HETTO

Bennuuna, paBHasg pacnosiaraeMoid MOLIHOCTM HCTOYHUKA TEIIOBOW 3HEPIUH 3a
BBIUETOM TEIIJIOBOM HArpy3KH Ha COOCTBEHHBIE M XO3SHCTBEHHBIC HYXJIBI

KombunmnposanHas
BBIPAOOTKA IEKTPHUUECKON U
TENJIOBON SHEPIUU

Pexxum paboThl TETUIOAJIEKTPOCTAHIUHN, PH KOTOPOM TPOU3BOJICTBO DJIEKTPUUECKON
SHEPruM HEMOCPEJCTBEHHO CBSI3aHO C OJHOBPEMEHHBIM IPOU3BOACTBOM TEIIOBOM
SHEPIrUH

TemmoceTeBbie 0OBEKTHI

OOBEKTHI, BXOSIINE B COCTAaB TEIJIOBOM CETH U 00eCIIeUnBAIOIINE TTEpeIady TETUIOBOM
SHEPTMH OT WCTOYHWKA TEIUIOBOH SHEPrHMHM A0 TEIUIONOTPEOISIOMMNX YCTaHOBOK
oTpeduTeNe! TEIIOBOH YHEPTHH

PacueTHBIN 31€MEHT
TEPPUTOPUATHLHOTO JEJICHUS

TeppuTopust TOpoJICKOTr0 OKpyTa WIH €€ 4acTb, IPUHSTAS IS LieJIei pa3padOTKH CXeMBI
TEMJIOCHAOKEHNS! B HEW3MEHSEMbIX TIpaHMIAX Ha BEChb CPOK JICHCTBHA CXEMBI
TEMIOCHAOKESHUS




NEPEYEHDb NPUHATHIX OBO3HAYEHUMN

N Coxpalnenue ITosicheHue
n/n

1 BMK biiouHO-MOyIbHAS KOTENbHAS

2 BIIY BogonoaroroBurenbHasi ycTaHOBKa

3 I'BC T'opsiaee BogocHaOKeHNE

4 ITY l'a3oTypOuHHas ycTaHOBKA

5 ETO Ennnas TermocHa0karomas OpraHu3aIis

6 3ATO 3aKphITOe TePPUTOPHATEHOE 00pa3oBaHHe

7 NIl MHBecTHLIMOHHASI TPOTpaMMa

8 UTII WHauBuayanbHbIM TEIJIOBOW MYHKT

9 MVII MyHHIMIIaJIbHOE YHUTAPHOE NIPENIIPUITHE
10 HBB HeoOxonnmas BaoBast BEIpydKa

11 HJIC Hanor Ha 106aBIeHHYIO CTOMMOCTD

12 HH3T HecHmkaeMblif HOpMaTHBHBIN 3a1ac TOTIIMBA
13 HC HacocHast cTannus

14 HT/ HopmaTuBHas TeXxHHYeCcKast JOKYMEHTAITUS
15 HO3T HopMaTuBHBIN 3KCITyaTallMOHHBIN 3amac OCHOBHOTO WIJIM DPE3EPBHOTO

BUJIOB TOILUINBA

16 OB OTOIUIEHHE U BEHTHIISIINAS

17 OBK OTonuTenbHO-BOAOTpENHAs KOTEIbHAS

18 o3 OO0m1ecTBeHHO-IeTI0Bas 3aCTPOrKa

19 OJC OmnepatruBHas AUCHIETYEPCKAs CITyx)0a

20 OHK OmnepaTHBHBIH HHPOPMATMOHHBIH KOMITIEKC
21 OKK Opranu3zanus KOMMYHaJIbHOTO KOMILJIEKCA
22 OH3T OOumii HOpMAaTUBHBIN 3a11ac TOIUTHBA

23 TIBK [TukoBas BomorpeiiHast KOTenbHas

24 ary [TaporaszoBas ycTaHOBKa

25 [np [IpoekTHBIE U N3BICKATENBCKHIE PAOOTHI

26 ITHC IloBbICUTENBHO-HACOCHAS CTAHLIMS

27 111 P® IToctanoBnenue [IpaButensctBa Poccuiickoit @enepanuu
28 [IIM [lenomonmMuHEpan

29 Iy [lenomonmyperan

30 TIICH [IpoekTHO-CMeTHast JOKYMEHTalus

31 POK PernonanbHas sHepreTuueckasi KOMUCCHS

32 CMP CTpouTeIpbHO-MOHTaXHBIE PaOOTHI

33 CHT CucTeMa IIeHTPaTN30BaHHOTO TEIIOCHA0KESHNUS
34 T3L] TenmosaeKTpoleHTpab

35 TOY TenmodukannoHHas yCTaHOBKA

36 ji€) Tenmoast sHEpTHS

37 T20 TeXHUKO-9KOHOMHYECKOE 000CHOBAaHUE

38 T3L] TenmosaekTpoleHTpas

39 VYPVYVT Y nenbHbIN pacxoj yCIOBHOIO TOIUIMBA

40 dOT @DoHJT OTIIATH TPYAa

41 OCT ODenepanpHas ciryk0a mo Tapudam

42 XBO XUMBOIOOYHNCTKA

43 XBIT XUMBOIOMOATOTOBKA

44 LTII LeHTpanpHBIN TEIUIOBOW MYHKT

45 3b DHeprooOIok

46 OM OnexrponHas Mozaenb MO «"opox 3aBUTHHCK»
47 I'TI I'oponckoe nocenenue




3. TJIABA 3 3JIEKTPOHHASA MOJIEJIb CUCTEMbI TEIVIOCHABXEHUSA
INOCEJIEHUA

DNeKTpOoHHAss MOJENb CHUCTEMbI TemiocHaOxeHus BbinosHeHa B [MIC Zulu 8.0
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce rumpaBianueckue pacuerbl, MPHUBEACHHBbIE B JaHHOW paboTe, cIelaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis  nanpHEHIIero WCHOJIb30BaHMS DIIEKTPOHHOW MOJENH, TerIoCHa0Xaroume
OpraHu3aIuu JOJIKHBI OBITh 00€CTICYEHBI JAHHON MTPOTrPaMMOM.

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMaTUYECKYI0 MOJIETb CETH,
BBIIIOJTHUTh NACHOPTU3AllMI0 CETH, M Ha OCHOBE CO3JaHHOM MOJENM pelaTh
UH(GOPMAIIMOHHBIE 337]a4M, 33/1a4d TOTOJOTUYECKOTO aHAIN3a, UM BBIMOJIHATH Pa3IUYHbIC
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery momsiexat TYNMUKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM 4YHCIE C
MOBBICUTEIbHBIMU ~ HACOCHBIMM  CTaHUUSIMM M JIPOCCEJHMPYIOIIUMH  YCTPOICTBaMH,
paboTarouiye oT 0JJHOTO WM HECKOJIbKUX UCTOYHUKOB.

[IporpamMma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacueT ¢ MPUCOEIUHEHHEM K
CeTH WHIWBHUAYaIbHBIX TEIUIOBbIX MyHKTOB (MTII) m meHTpalbHBIX TEIJIOBBIX MYHKTOB
(LITII) mo HECKONBbKUM [ECSITKaM CXEMHBIX PEIICHWI, NPUMEHSEMBIX Ha TEPPUTOPUHU
Poccun.

Pacuer cucreM TemnocHaOXeHUS MOKET MPOU3BOJUTHCS C YUETOM YTEUeK W3
TEIIOBOM CETH M CUCTEM TEIUIONMOTPEOJICHHS, a TAaK)Ke TEIJIOBBIX MOTEPh B TPYyOONPOBOAAX
TEIJIOBOM CETH.

Pacuer TemnoBBIX mOTEph BeneTCs MO0 MO HOPMATUBHBIM MOTEPSM, JTUOO TIO
(haKkTHUYECKOMY COCTOSIHUIO U3O0JIALIHH.

Pacuerst ZuluThermo w™oryr pabotaTh Kak B TECHOW HMHTETPAllUA C
reonH(opManoHHON cuctemoii (B Buae wmonyns pactmmpenus [MC), tak u B Buue
OT/AENbHONW OMOJMOTEKH KOMIIOHEHTOB, KOTOPBIC IO3BOJISIOT BBITIONHATH pPAcUeThl U3
IIPUJIOKEHUM I10JIb30BATENIEH.

CocraB 3aj1au4:

- [TocTpoeHne pacyeTHOM MOJENH TEINIOBOU CETH;

— [TacniopTu3zaiusi OOBEKTOB CETH;

— Hanagounsiii pacdeT TEIIOBOM CETH;

- [IoBepoUHBIN pacyeT TEIIOBOM CETH;
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- KoHcTpyKTOpCKHMI pacyeT TEIUIOBOW CETH;

— Pacuet TpebyemMoii TemnepaTypbl Ha HCTOYHHKE;
— KomMmyTannonssie 3a1auu;

— [TocTpoeHue nbe30MeTpudIecKoro rpaduka;

- Pacuer HOPMATHUBHLBIX IMOTCPH TCILIA YCPEC3 U30JIAIUIO.

3.1. TI'paduyeckoe mpeacTaBieHHe O0OBEKTOB CHCTEMbl TeIUIOCHAOKEHUS C
NPUBA3KON K TONOrpau4eckoil OCHOBE € MOJHBIM TOINOJOIMYECKHUM OINHUCAHUEM
CBSI3HOCTH 00bEKTOB

TennoByro cerb MOXHO HM300paXkaTb Ha KapTe, C IPUBS3KOH K MECTHOCTH (110
KOOpJMHAaTaM, C MPUBA3KON K OKPYKaIOIIUM OOBEKTaM), YTO MO3BOJUT B JaJIbHEUIEM HE
TOJIBKO IIPOBOAUTH TEIIOTUAPABINYECKAE PACUETHl, HO W pelaTh IPYrue HHKEHEPHbIE
3a/1ayy, 3Has TOYHOE MECTOHAXO0K/IEHHE TEIIOBBIX ceTel. [Ipumep n3oOpakeHus TermnoBou

CCTHU Ha KapTe C HpI/IBHSKOﬁ K MCCTHOCTH IIOKa3aH Ha PUCYHKC 1.

10K-091

Pucynok 1. H3o0pakeHue TeNJI0BOH CeTH HA KapTe ¢ NPUBA3KOH K MECTHOCTH
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Zulu MoxeT paboTaTh KaK B JIOKAJTLHOW CHCTEME KOOpAWHAT (TUTaH—CXeMa), TaK U B
OJIHOH U3 TeorpaduyecKux MPOEKIUM.

Cucrema nojnepxusaet 6oisee 180 gatymos, B Tom uuncie [13-90, CK—42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD83, EUREF 89.
CrucoK MoAepKUBAEMBIX TATYMOB Oy/IE€T pacuINpsATHCS.

Cucrema mpensaraer HabOp MpeIONpeeIeHHbIX cucTeM KoopauHaT. Kpome Toro,
MOJT30BATENh MOXKET 33/1aTh CBOIO CHCTEMY KOOPJIUHAT C MHAWBHIYaTbHBIMU TApaMeTpaMu
JUTSI TIO/I/IEP>)KMUBAEMBIX CUCTEMOM MpoeKnii. B yacTHOCTH, 3Ta BO3MOKHOCTH TIO3BOJIUT, MPU
M3BECTHBIX MMapaMeTpax (KJII0Yax Mepexo/ia), MpUBA3bIBATh JaHHBIC, XPAHSIIUECS B MECTHOU
cUCcTeMe KOOPANHAT, K OAHOM U3 TI100aTbHBIX CHCTEM KOOPIWHAT.

JlanHbIe, XpaHSIIHECs B pa3HbIX CHCTEMaX KOOPJIUHAT, MOKHO OTOOpaXkaTh Ha OJTHOM
KapTe, B OAHOM U3 mpoekuuil. [Ipu 3Tom nepecuer KoopAUHAT (€CiH OH TpedyeTcs) U3 OJTHOTO
JaTyMa B JAPYrod U U3 OJHOW MPOEKIMU B APYTYIO MPOU3BOAUTCS MPU OTOOPAKEHUU «HA
JETY».

JlaHHBIE MOKHO MIEPEIIPOCIIMPOBATH U3 OJIHOM CHCTEMbI KOOPAMHAT B IPYTYIO.

Crnenyer OTMETUTH, YTO JIEKTPOHHASI MOJIEIb, IPEIOCTABICHHAS 3aKa3uMKOM, ObLIa

BBHITIOJIHEHA B JIOKAIBHOM (MECTHOM) CHUCTEME KOOPIUHAT.

3.2. l'[acnomeaumi 00bEKTOB CHCTEMbI TENJIOCHAOKEeHUS

[Ipu pabore B TreoMH(pOPMAIIMOHHONW CHCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCSI C TIOMOIIBIO MBIIMIKK WM 10 KoopauHatam. [Ipu sTom cpa3y dopmupyercs
pacdyeTHass Mozenb. llocime rpaduyeckoro M300paKCHHS CHUCTEMBI TEIIOCHAOKEHHS,
HEOOXOAMMO 3a7aTh PacUEeTHBIC MapaMeTpPbl OOBEKTOB U BBIMOJIHUTH COOTBETCTBYIOIIHE
pacyeTHhl.

TemnoBas ceTh BKJIIOYAET B ¢€0s1 CJICTIYIONINE OCHOBHBIE O00BEKThI: HCTOYHHUK, YUaCTOK
(TpyOOIIpOBOIBI), MOTPEOUTEH U y3IIbI: IEHTpadbHbIe TeruioBblie MyHKTHI (LI TII), HacocHsIe,

3alOPHYIO U PETYJUPYIOLIYIO apMaTypy, KaMepbl U IPYTUE 3JIEMEHTHI.
HUcTouHuk

Hcmounuk — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOM CETH, MOACTUPYIOUIMHA PEKUM
pabotsl koTenpHOM miu TOIl. B Marematudeckoil MoJenu HCTOYHUK MPEICTaBISACTCS
CETEBBIM HACOCOM, CO3JAOIIMM pPacCIojaraéMblid HAmop, W MOANUTOYHBIM HACOCOM,

OTpeeNIAIOIIMM Harop B 00paTHOM TpyOomnpoBojie. Y ClI0oBHOE 0003HAUEHUE MCTOYHUKA B



3aBHCUMOCTH OT pEXHMa pabOThl MpPEACTaBIeHO Ha pucyHke. IIpu paboTe HECKONBKHX

HCTOYHHUKOB HAa OJJHY CCTb, OAVH U3 HUX MOJKCT BBICTYIIATb B Ka4CCTBC MMUKOBOM KOTEJILHOM.

L BEMKYEH
‘ OTKHYEH

Pucynok 2. YciaoBHoe u3o0paieHHe HCTOYHMKA

YuyacrTok

Yuacmok — 310 nuHelHbI 00BEKT, HA KOTOPOM HE MEHSIOTCS:

- IaMeTp TpyOoIrpoBoaa;

- THUII TIPOKJIAJKH;

- BU/J] U30JISLINH;

- pacxof TEINIOHOCUTES.

JIByxTpyOHas TemioBasi CeTb U300pa)xkaeTcs B OAHY JIMHUIO U MOXKET, B 3aBUCUMOCTHU
OT JKEJaHWs IOJIb30BATENs, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATh CTaHAAPTHOMY
nzoopaxenuto cetu mo 'OCT 21-605-82.

Kak n1000if OOBEKT ceTH, y4acTOK HMMEET pas3Hble peXUMbl padOThl, HaIpUMeEp,
«OTKITIOUEH MOJAIOIINID WIH «OTKIIOUEH OOPAaTHBINY», CM. pUCYHOK «PexXUMBbI N300pakeHus

ydacTKa» . Ot PEXKHUMBI MO3BOJIAIOT CMOACIINPOBATH MHOI‘OTPY6HBIC CXEMbI TCIIJIOBBIX

CeTen.
Pexum 1 - BrnioueHwl 0da Tp-aa ¥ ¥
Pexum 2 . Beikniouenrel oba Tp-aa T T
Pexum 3 OTrnrouex obpaTHelil Tp-4 T T
Pexum 4 OTkntoveH nogatowuid Tp-a T T
Mone3osartensckoe nsobpaxeHne ceTn W3obpaxenue cetn no [OCTY 21-605-82

Pucynoxk 3. MHM300pakeHHe HECKOJIbKHX COCTOSIHUM YYacTKOB, 32/1aBaeMbIX Pa3HBIMH
peKUMaMHU

VY3ea

¥Y3en — 310 cuMBOBHBIN 0OBEKT TEIUIOBOM ceTH. B TEII0BOi ceTu y3namu sIBISIOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHKA, TOTPEOUTENS U y4acTKOB. B MatemaTudeckoit Moaenu

BHYTpPEHHEE Ipe/ICTaBIeHNE 00BEKTOB (KpOMe UCTOUYHUKA, ToTpeduTens, nepembruxu, L[ TIT
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U PETYJISTOPOB) MOJCIUPYETCS ABYMS y3JIaMH, yCTAaHOBIEHHBIMHU Ha MIOAAIOIIEM U 0OpaTHOM

TpyOOINpoBOIAX.

Tennosad KamMepsd

@® pasBeTBneHwWe

»- CMeHa OWameTpa

Pucynok 4. YcjioBHOe n300paxeHne y3J0OBbIX 00bEKTOB

[IpocTbIM y3710M B MOJENIN CUUTaeTcs JI000H y3en, YbHM CBOWCTBA CIIELUATIBHO HE
OroBopeHsl. [IpocTon y3em CIyKUT TOIBKO JUIsl COEAMHEHUS Y4aCTKOB. TaKuMU y3JIaMH JJIs
MOJICJIA SIBIIIIOTCSL TEIUIOBBIE KaMepbl, OTBETBIEHUsA, CMEHbl JUAaMETPOB, CMEHA THUIIA

MPOKJIaJAKH WJIM TUIIa U30JIAIUA U T. 1.
HeHTpaJIbele TENJOBLIC ITYHKTBI

Henmpanonuoiit mennosou nyuxkm (LTI) — 510 Yy3en JOMOJTHUTEIBHOTO
peryJInpoBaHus U pacIpeaesIeHHs TEMI0BOM sHEprun. Hanuane Takoro y3mina noapa3yMeBaer,
YTO 32 HUM HaXOAMTCS TYIUKOBAasl CETh, C MHAMBHAyalIbHbIMU moTpeOutensmu. B L[TII
MOET BXOJUTh TOJIBKO OJWH yYaCTOK M TOJBKO OJAMH YYaCTOK MOXKET BBIXOAUTH. [Ipuuem
BXOJISIIIMI y4aCTOK UAET CO CTOPOHBI MAarUCTPAJIU, a BRIXOJSAIIUN YYaCTOK BEIET K KOHEUHBIM
noTpedutensiMm. Buyrpennsis xoaupoBka LTIl 3aBucuT OoT ero cxemsl MPUCOETUHEHUS K
TEIUIOBOM CETH. DTO MOXET ObITh TPYNIOBOW 3J€BaTOp, TPYMNIOBONM HACOC CMEIICHUS,
HE3aBHUCHUMOE MOJKJII0YEHUE Tpymnmbl notpeduteneit, 6oinepsl Ha I'BC u T.1. Ha nannsiii

MOMEHT B PacCloOpsKEHUU Mojab3oBaTens 28 cxeM npucoenunenus L[TII.

o

UTn-1

MarucTpane
r
r

O

Pucynok 5. H3o0paxenue L{TII
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BennoMorare/ibHbIM YYaCTOK

Bcnomozamenwsuuslit yuacmok — yKa3blBaeT Hayajlo TpPYOONPOBOIOB TOPSUETO
BOJIOCHAOKEHMUS TP YeThIpeXTpyOHo# TertoBoi cetu nocie LITIL. Dt1o HeGonbIoi yuyacTok
3aKaHYMBAETCS MPOCTBHIM Y3JIOM, K KOTOPOMY TMOJIKIIOYAeTCsl TPYyOONpPOBOA TOPSYETO

BOJIOCHA0KEHHUS, Kak Mmoka3aHo Ha puc 6 «llogkimrouenue Tpydonposoga I'BCy».

BcnomorarenbHbIA
y4actok ana LUTN

i 5
LUTn O

Pucynok 6. Iloakiarouenue Tpydoonposoga I'BC
IHoTpeduTenn

Ilompeoumens — 3T0 KOHEYHBIN 0OBEKT yIaCTKa, B KOTOPHIN BXOUT OJWH MOAAONITHN

Y BBIXOJUT OJIMH O0OpaTHBIN TpyOoIrpoBo ] TemnoBoi cetu. [log moTpeduTenemM noHuMaercs

. BEMKOYEH
. OTENKYeH

Pucynok 7. ¥Ycii0BHOe n300paxeHune norpeduTeis

a0OHEHTCKHUI1 BBOJ B 3aHHUE.

[ToTpebuTenp TEIIOBOM SHEPTHHM XapaKTepU3yeTCs pacueTHBIMH Harpy3kKaMH Ha
CHUCTEMY OTOIUICHMS, CHUCTEMY BEHTWISIIMU W CHCTEMY TOPSYErOo BOJOCHAOXKEHUS W
pacyeTHBIMU TeMIIEpaTypaMu Ha BXOJE, BBIX0JIe OTPEOUTENS, U pacueTHON TeMIepaTypoi
BHYTPEHHETO BO3/1yXa.

B ogHonuHETHOM MpenCcTaBICHUU OTPEOUTENh — 3TO Y3J0BOM 3JIEMEHT, KOTOPBIM
MOJKET OBITh CBSI3aH TOJBKO C OJJHUM YYaCTKOM.

BayTpeHHsst konupoBka TOTpeOUTENs CYIIECTBEHHO 3aBHUCHUT OT €ro CXEMbl
NPUCOSIUHEHUSI K TEIUIOBOM ceTr. CXeMbl MOTyT OBITh 3JEBATOPHBIE, C HACOCHBIM

CMCIICHHUEM, C HE3aBUCUMBIM IIPUCOCANHCHUEM, C OTKPBITBIM HUJIN 3aKPBITHIM OT60pOM BObI

12



Ha ['BC, c perynaropamu TemrepaTypsbl, OTOIUIEHUS, pacxojia U T.4. Ha maHHbIT MOMEHT B
pacnopshKeHUU nojb3oBarens 31 cxeMa nprucoeJuHeHUs ToTpeduTenei.

Ecnu B 31aHn1 HECKOMBKO Y3JI0B BBO/IA, TO 00BEKTOM «IIOTPEOUTEIHY» MOKHO ONKUCATh
Kbl BBOA. B TOXKe BpeMs Kak OJMH MOTPEeOUTENbh MOKHO OMUCATH LEJbI KBapTal Uiu

3aBOJI, 33/1aB JJIsl TAKOTO NOTpeOUTENss 0000IIEHHBIE TEIJIOBBIE HATPY3KH.
O000meHHbI NOTpPEOUTEIb

Ob00wennvlii.  nompedumens — CUMBOJBHBIA OOBEKT TEIUIOBOW  CETH,
XapaKTEePU3YIOMUMCS  TMOTPEOIIeMBIM pPacXOJAOM CETEBOH BOJBI WM  3aJIaHHBIM
CONpOTHBIICHHEM. TakuM TOTpeOUTEIEM MOXKHO MOJCIHPOBaTh, HAMpUMeEp, OOIIYIO
Harpy3Ky KBapraa.

YcnoBHoe 0003HaUeHHE OO0OOIIEHHOTO TOTPEOUTEIS B 3aBUCHMOCTH OT PEKHMa

paloThI IPEACTABICHO HA PUCYHKE HIKE.

BKNKOYeH
OTKNTHOYeH

Pucynok 8. M3o0paxeHue 0000111eHHOT0 NOTPeONTEIIA

Takoit 00BeKT yA00HO HCIOJIb30BaTh, KOT/Ia BOZHUKAET HEOOXOAMMOCTh PACCUUTATh
TUAPABINKY CeTH 0e3 WH(opManuu O TEIJIOBBIX HAarpy3kax M KOHKPETHBIX CXeMax
NPHUCOSIMHEHMS MTOTpeOuTeNel K TerIoBol cetn. Hanmpumep, mpu pacuere MarucTpaibHbIX
cerelt nHGOPMAITUU O KBapTAIbHBIX CETAX MOXKET He ObITh, a /JIs OLICHKU MOTEPh HAmopa B
MarucTpaisix JOCTaTOYHO 3a7aTh OOOOIIEHHBIE pPACXOJbl B TOYKAX MPUCOCTUHEHUS
KBapTAJIOB K MaruCTPAJIbHOW CETH.

B onnonuueliHOM wW300paxkeHMH HE TpelOyeTrcs MOAKIoYaTh O0O0O0OIIEHHBIN
MOTpeOUTENb Ha OTACIBHOM OTBOJIAIIEM yYacTKe, KaK B Ciiydae MpocToro norpeourens. To
€CTh B JTOT y3€J MOXET BXOJWTh W/WIM BBIXOJWUTH JI000€ KOJIMYECTBO YYacCTKOB. IDTO

IIO3BOJIACT 6BICTpO u yI[O6HO, C MHUHUMAaJIbHBIM KOJIMYCCTBOM HMCXOJHBIX JAHHBIX.

13
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HCTOMHMK OG0GIWEeHHbI2 NOTPeGHUTEN!

Pucynok 9. BapuaHThl BKiIIOYeHHe 00001IEHHBIX OTPeduTE IeH
3agBuKKa

3aoeurcka — >TO CUMBOJIBHBIN OOBEKT TEIUIOBOM CETHU, SIBISIOUIUIICS OTCEKAIOIIUM
YCTPOMCTBOM. 3aJBMXKKA KpPOME JBYX pPEXKHUMOB pPabOTBHl (OTKPBITA, 3aKphITa), MOXKET
HaXOJIUTHCS B MIPOMEKYTOUYHOM COCTOSIHIH, KOTOPOE OMPEIEIACTCS CTENEHBIO €€ 3aKPhITHS.

HpOMC)KYTO‘IHOC COCTOAHUC 3aJIBUXXKH JOJDKHO OIIPCACIIATCA IIPpU eé PECKUMC pa60TBI.

‘ <| OTKPBITA

N 3aKpbITa

Pucynok 10. ¥YciioBHOe n300paxeHne 3a1BHKKH

VYcioBHOEe 0003HAUEHHE 3aIIOPHO—PETYIUPYIOLIEr0 YCTPOHCTBA B 3aBUCUMOCTU OT
pexuma paboThI:

3a1BUKKA B OJHOJMHEHMHOM H300paXK€HUU IPENCTaBIICTCS OAHUM Y3JIOM, HO BO
BHYTPEHHEM MPEJCTaBICHUN B 3aBUCHMOCTH OT 3a/laHHBIX MapaMeTpoB B CEMaHTHYECKOU
0a3e JaHHBIX, MOXET ObITh YCTaHOBJIIEHa Ha o0oux TpybonmpoBogax PucyHox

11«OaHoNMHEWHOE U BHYTPEHHE MPEACTABICHUE 3aABUKKI).

e -

b—
a

Pucynok 11. OnHo/iMHeliHOe H BHYTPEHHe NpeacTaBJIeHUE 32IBHAKKH
IlepeMbIuka

Ilepembluka — >TO CUMBOJIbHBIA OOBEKT TEIJIOBOM CETH, MOJAEITUPYIOIINNA y4aCTOK
MEXy MOJAIOIINM B O0OpaTHBIM TPYOOIIPOBOAMHU.

14



VYcinoBHoe 0003Hau€HHWE MEPEMBIYKM B 3aBUCHUMOCTH OT pEXHMMa padOThI

MMpCaACTaBJIICHO HA PUCYHKC HUIKC.

OTKDbITA

3dKpPbITA

Pucynoxk 12. YciaoBHoe npeacrabiieHue epeMbIYKH

HepeMHqKa IIO3BOJIICT CMOJACIHUPOBATH Y4YaCTOK, COCMHSIOIMN MNOJAIIIMNA U

00paTHbIN TPyOONIPOBOIBL. B 3TOT y3€1 MOXKET BXOIUTh W/WUJIU BBIXOAUTH J1I000€ KOJIHMYECTBO

— =%

Pucynok 13. Ilepembruka

Y4aCTKOB.

Tak kak mepeMblyka B OJHOJIMHEHHOM HM300pa)KEHUM TPEACTaBICHA Y3JIOM, TO s
MOJICTUPOBAHUS COCIMHEHUS MEXAY IOJAIOIIUM TpyOOIIPOBOJIOM OJHOTO ydacTKa H
oOpaTHBIM  TpyOONpPOBOJOM JAPYrOro y4yacTKa OJHOTO JJIEMEHTAa  «IE€pEMbIUKa)

HenocTaTouHo. [ToHamo0sTCs emie ABa ydacTka: OJMH TOJBKO TOIAFOIIUH, IPYTOM — TOJIBKO

00paTHBIH.

Pucynok 14. CoeanHeHue Mexxay NOJAOIMM TPYOONPOBOAOM OJHOI0 Y4acTKa M 00PATHBIM
TPY0ONIPOBOAOM APYIOro y4acrka

HacocHast cranuus

Hacocnaa cmanyua — cUMBOJIBHBI OOBEKT TEIJIOBOM CETH, XapaKTEPHU3YIOLIUICS
3aJJaHHBIM HaIlOpOM WJIM HAIIOPHO—PACXOIHOM XapaKTEPUCTHKON YCTaHOBJIIEHHOI'O HAcoca.
Hacocnas cranuus B 0IHONMHEHHOM U300paK€HUH MPEACTABISIETCS OAHUM y3J0oM. B

3aBUCUMOCTH OT TaOJUYHBIX nmapaMe€TpoB 3TOI'0 y3jla HACOC MOXKCET OBITH YCTAHOBJICH Ha
15



NOJAIOIEM WM 00paTHOM TpyOompoBoe, 1100 Ha 000MX TPyOOIPOBOAaX OJHOBPEMEHHO.
Jlnst 3aaHus HaIlpaBJIeHUs ISHCTBUS HacOCa B ATOT y3€ell TOJBKO OJUH y4acTOK 0053aTeIbHO

AOJDKCH BXOAWUTH U TOJIBKO OAWH Y4aCTOK JOJIKCH BBIXOJUTh.

OO0

e e e et

Pucynok 15. Hacocnasi cranumst

Hacoc MoxHO MozmenupoBath OByMsI criocobamu: Jr00 Kak MaeadbHOe YCTPOWCTBO,
KOTOpPO€ HW3MCHSET JaBJICHHE B TPyOONpPOBOJEC Ha 3aJaHHYIO BEIWYHMHY, JIMOO Kak
YCTPOWCTBO, paboTaromee ¢ yd4eTOM pealbHOH HaIOpPHO—PACXOMAHON XapaKTePUCTUKH
KOHKPETHOTO Hacoca.

B mepBom cnydyae mpocTo 3amaeTcs 3Hau€HHE HArmopa Hacoca Ha IMOJAIONIEM H/WITH
obpatHOM TpybOompoBoe. Ecnu 3HaueHne Haropa Ha OJHOM U3 TPYOOTIPOBOIOB PABHO HYIIIO,
TO HACOC Ha ATOM TPYOOINPOBOIC OTCYTCTBYET. ECiy 3HaUeHHE HAIlopa OTPUIIATEIILHO, TO ATO

03HAYaeT, YTO Hacoc paboTaeT HABCTPEUYy BXOIAIIEMY B HETO y4acTKYy.

H=10m H=-10mn
[l _b_-l—l-—o (}—I——r-!—b—(}
H=—10n H=10n
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Pucynok 16. IIne3omerpuyeckue rpapukn

Ha pucyHke BUIHO, KaK pa3Iu4yHble HAIIPABJIECHUS yYaCTKOB, BXOASAIIUX U BBIXOISIINX
U3 Hacoca B COYETAaHUMU C pa3sHbIMM 3HAKAMH HAIOpa, BIMAKOT HA PE3yJIbTaT pacuera,
OTOOpa)KEHHBIN Ha MbE30METPUUECKUX IpaduKax.

Korga 3agaercst TOnpKO 3Ha4YE€HHME HArlopa Ha HAcOCE, OHO OCTAETCs HEU3MEHHBIM HE

3aBHUCHUMO OT IMPOXOOAIICTO Y€PE3 HACOC pacxoaa.
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Ecnu monenupoBats paboTy Hacoca ¢ yuetoM ero QH xapakTepucTuku, To ciaenyer

3a1aTb PACXOdbl U HAIIOPBI HA I'paHULAX pa6oqe171 30HBI HacOcCa.

Hmam|
Hmin S
et
Gmin Gmasx

Pucynok 17. HanopHo—pacxoaHasi XapaKTepucTHKA HAcoca

[To 3amaHHBIM [BYM TOYKaM oOIpeaensercs mnapadoia ¢ MakCHMyMOM Ha OCH
JaBICHUH, 1O KOTOPOM pacueT M OyJIeT OmpeneNnaTh Halop Hacoca B 3aBHCUMOCTH OT
pacxona. CrneayeT OTMETUTb, YTO XapaKTEpUCTHKA, 3aJaBaeMas TaKuM 00pa3oM, MOXKET
OTJIMYAThCSl OT pealbHOW XapaKTEpUCTHKU Hacoca, HO B Ipezenax pabouei obmactu obe
XapaKTepPUCTUKNA MPAKTHYECKHA COBMAMAIOT. [l oOmucaHWsi HECKONBKUX MapauieIbHO
paboTaroIuMX HACOCOB JIOCTaTOYHO 3a/JaTh HUX KOJUYECTBO, M  Pe3yJbTUPYIOLIas
XapakTepuCcTUKa OyeT onpeieneHa pyu pacyeTe aBTOMaTHIECKH.

Tax kak Hamopsl Ha rpaHuiax padoueil obsacTu Hacoca OepyTcsl U3 CIPAaBOYHUKA U
BCETJa TMOJIOKUTENbHBI, TO HAINPaBJICHUE NEHCTBUS TaKOro Hacoca OyIeT OmpeAemsTbes

TOJIBKO HAIIPaBJICHUCM BXOJAIICTO B Y3€JI y4aCTKa.
JApoccenupyroimue ycTpoucTBa

Hpoccenupyroiye yCTpoicTBa B OAHOJIMHENHOM MPEICTABICHUHN SIBJISIOTCS Y3JIaMH,
HO BO BHYTPEHHEH KOJMPOBKE — 3TO JOMNOJHUTEIbHBIE YYaCTKH C TOCTOSHHBIM WIIH
NEPEeMEHHBIM CONpPOTUBIEHUEM. B apoccenupyronumii y3en o0s3aTesbHO JOJKEH BXOJIUTH

TOJIBKO OVH Y4aCTOK, U TOJIbKO OAWH Y4aCTOK M3 y3Jia JOJI’KCH BBIXOJUTD.

Ha nogawwysm npySonpofoge Sreg

o e o O O
")

o
F

Ha oSpamuomM mpyScnpoboge

- 3 - i
O ﬁh o
. ' . ' P .:}
Sreq
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Pucynok 18. [Ipoccenupywoime ycTpoicraa
JpoccenbHas maiida

/Jlpoccenvnaa wiaiiba — 3170 CUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, XapaKTEPU3yeMbIi
(UKCUPOBAaHHBIM CONMPOTUBIECHUEM, 3aBUCSILKM OT AUaMeTpa maiobl. J[poccenpHas maiida
MMEET JIBa pexnMa paboThl: BEIYMCIIIEMas U yCTaHABIMBaeMasi. Y CTaHaBIMBaeMas mmaioa —
ATO HEPETYIHUPYEMOE CONPOTUBJICHHE, TO BEIMYMHA TAaCUMOro MIaii0oi Hamopa 3aBHCHT OT

KBaJipaTa, MPOXO/SIIEro yepes maily pacxoja.

Beiydcnaeman wakba

[ | Yeranasnueaeman waiba

Pucynok 19. YciaoBHoe npeacrasiieHue maiobl

Ha pucynke BUIHO, Kak MEHSAIOTCS IOTEPH HA 11al0e, yCTaHOBJIEHHOHN Ha MOAA0IIeM

TpyOOIpOBOIe, IPU YBEIMUYCHUU PacXo/a yepe3 Hee B JIBa pasa.
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Pucynok 20. XapakTepuCTHKH ApOcceTbHBIX MIAH0
PeryasTop naBiaeHus

Pezynamop oOaenenusa — yCTPOWCTBO C IEPEMEHHBIM COIPOTUBIIEHUEM, KOTOPOE
MO3BOJISIET MOAJIEPKUBATH 3a/IaHHOE JIaBJICHUE B TPYOONPOBO/IE B ONPEICIICHHOM JIMara3oHe
M3MEHEHUA pacxoja. Perynstop naBieHUs MOXKET yCTaHABIMBATHCS KaK HA MOJIAI0IIEM, TaK

U Ha 00paTHOM TPyOOIPOBO/IE.
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Pucynok 21. Peryasitop nasJieHus

Ha pucynke mokasaHo, 4To MpH YBEIMYCHHUH B JIBA paza pacxoja uepe3 peryisTop,
YCTAaHOBJICHHBI B OOpaTHOM TpyOOIPOBOJE, JaBICHHE B PETYIUPYEMOM Y3JI€ OCTaeTcs
MOCTOSIHHBIM.

BenuunHa CoONpoTHUBIIEHHS peryjasTopa MOXKET M3MEHAThCA B Mpeaenax oT
OECKOHEYHOCTH JI0 COTPOTHUBJICHHS TOJIHOCTBIO OTKPBITOTO perynsropa. Eciam ycnmoBus
paboThI CETH 3aCTaBISAIOT PETYISTOP MOJTHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPETYJIUPYEMBIN APOCCENUPYIOIIUN Y3€El.
PerynsiTtop pacnosiaraemoro Hanopa

Pezynamop pacnonazaemozo nanopa — 3TO CUMBOJBHBIH OOBEKT TEIUIOBOM CETH,
MO/IJICPKUBAFOIITUH 3a/TaHHBIA pacIioylaraeéMblid HAImop mociie ceosl.

PabGora perynsTopa pacmonaraemMoro Hamopa aHaJOrH4Ha paboTe perymnasTopa
JIABJICHUS, TOJBKO B 3TOM CJIydae PEryJSATOp CTapaercsl JAepKaTh MOCTOSHHOM 3aJaHHYIO

BEJIMYUHY PacIojaraeMoro Hamopa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

Pucynok 22. YciaoBHoOe npeacraBjieHue peryJjsiropoB Hanopa
Peryasitop pacxoaa

Pezynamop pacxooa — 3To CUMBOJIbHBIA OOBEKT TEIJIOBOW CETH, MOACPKUBAIOIINN

3aIaHHBIM MMOJIB30BATCJIICM PACXOA TCINIOHOCHUTCIIA.
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PerynsaTop MOXHO ycTaHaBiIuMBaTh, Kak Ha IOJAIOLIEM, TaKk M Ha OOpaTHOM
TpybomnpoBosne. K paGore perynaropa pacxoia MOXKHO OTHECTH BCE CKa3zaHHOE IIpo

PETYJIATOPHI JABICHUS.

ﬁ perynaTtop pacxoga Ha nogatowiem Tpybonposoge

ﬁ perynaTop pacxoaa Ha obpaTHoM TpyBonposoae

Pucynok 23. ¥YcJji0BHOe npeAcTaB/IeHHE PeryJasiTOPOB pacxoaa

B cymectByromux 6a3zax npaHHbix «ZULU» mnpenycMmarpuBarOTCsl CTaHJApTHBIE
XapaKTEPUCTHKH 10 IPUBEJCHHBIM BBIIIE TUIIAM OOBEKTOB CUCTEMBbI TEIIJIOCHAOKEHHUSL.

CocTtaB uH(poOpMaIMM MO KaXIAOMY TUIY OOBEKTOB HOCUT KaK HH(DOPMATHUBHBIM
Xapakrep (Hampumep, Uil UCTOYHUKOB — HAMMEHOBAHUE MPEIIPHUITHS, HAUMEHOBAHHE
UCTOYHHUKA, JJIs TOTpeOuTeNeil — aapec y3ia BBOJIa, HAMMEHOBaHUE y3J1a BBOJA U T.[.), TaK U
HEOOXOIUMBIN /U1 (YHKIMOHUPOBAHUS pacUETHOW MOJeNH (Hampumep, 1jis UCTOYHUKOB —
reojie3Myeckasi OTMETKa, pacyeTHas TeMmIepaTypa B IMOAAIOIIEM TPyOOIpoBOJie, pacueTHas
TeMIiepaTypa XoJoaHo¥ Bojibl). [loHOTa 3amoHeHust 6a3bl JaHHBIX 0 TapaMeTpaM 3aBUCHUT
OT HA&JIWYUSA MCXOAHBIX JaHHBIX, IPENOCTABICHHBIX 3aKa3uMKOM M ONPOLICHHBIMU
CyOBEKTaMU CUCTEMBI TEIJIOCHA0KEHHSI HACEJIEHHOTO MTYHKTA.

[Ipu xenaHuM MOJB30BATENS, B CYLIECTBYIOUIME 0a3bl JaHHBIX MO OOBEKTaM CETH

MOKHO IIO6aBI/ITB JOITIOJIHHUTCIIbHBIC I1OJIA.

3.3. TlacnmopTu3auus U ONMCAHUE PACYETHBIX €IMHHI TEPPUTOPHAILHOIO JeJIeHHs,
BKJIIOYAs A IMUHUCTPATUBHOE

ONEeKTpOHHAs MOJENb MO3BOJIAET HAIJISAHO HAa TOINOOCHOBE CEIBCKOIO IOCEJICHHUS
pasrpaHWuYuTh W MACHOPTU3UPOBATH EAUHULBI TEPPUTOPHAIBHOTO JENeHUs. Takumu
I'PaHULIAMU TEPPUTOPUATIBHOTO JCIECHUS MOTYT SIBJIATBCS:

- KaJ1aCTPOBBIE KBapTaJIbl;

- TEIJIOCETEBBIE PAVOHBI;

- IJIAHUPOBOYHBIE PAWOHBIL;

— aIMUHUCTPATUBHBIC PAiOHBI.

Cerka palilOHUPOBaHUs, HAHECEHHAsI B AJIEKTPOHHOM MOJEIIHN, MO3BOJISET MPUBS3ATh

6a3y JAaHHBIX, COCTOAIIYIO U3 CBCI[CHPIfI, BXOIAIMINX B TACIIOPT CAUHUIBI TCPPUTOPUAIIBHOTO
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JIEJIEHNS, K IJIOIAAHOMY OOBEKTY, ONPEEISIIOIIEMY I'PaHULbl 3TOM equHuLbl. [ paduuecku,

AIMHUHUCTPATUBHOC JACJICHUC CCIIbCKUX MMOCEJICHUIM.

3.4. T'uapaBinyeckuii pacuyeT TeNmJIOBBIX ceTel J11000ii cTeneHn 3aK0JIbII0BAHHOCTH,
B TOM 4YHC/Ie THAPABJIMYECKHMH pacyeT NPH COBMECTHOM padore HEeCKOJbKHUX
HCTOYHMKOB TEeILUIOBOM JHEPrUM HA eJMHYI0 TEeIJIOBYIO CeTh

TemoruapaBiandeckuil pacueT MmporpaMmmHo—pacueTHoro komruiekca ZuluThermo
BKJIIOYAET B ce0sl MOJIHBINA Ha0Op (PYHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
MH(pOpPMaALIMOHHBIE CTPYKTYPBI 0a3bl JaHHBIX, HEOOXOIUMBIX ISl TUAPABIMUYECKOTO pacyeTa
Y MOJICJIMPOBAHUSI TEIJIOBBIX CETEM.

Pa3MepHOCTh pacCUMTBHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbLIOBAHHOCTH, a
TaKKe KOJIMYECTBO TEINIOUCTOYHUKOB, PAOOTAIOIIMX HA OOIIYIO CETh — HE OTPAHUYCHBI.

[Tocrne co3maHus pacyeTHOW MaTEeMaTHYECKOM Mojenu ceTd U (HOpMHUPOBAHUS
MAaCMOPTU3ALNH KaXJO0TO 00BEKTa CETH, B MOTYUYHUBIICICS AJIEKTPOHHON MOJIENN MOCEIEHUS
MOTYT BBITIOJIHATHCA PA3JIMYHbIE TEIUIOTUAPABINYECKAE PACUETHI.

Pacuer cucrem TemaoCHaOXEHUS MOXET MPOU3BOJUTHCS C YYETOM YTEUYEK U3
TEIUIOBOM CETU M CUCTEM TEIUIONOTPEOICHHs, a TAK)Ke TEIJIOBBIX MOTEPh B TPyOOIIpOBOAAX
TEIUIOBOM ceTH. PacueT TemmoBbIX MOTEph BeAETCS MO0 MO0 HOPMATHUBHBIM MOTEPSM, JTMOO
10 (PaKTHUYECKOMY COCTOSTHUIO U30JISIUU.

PesynbTaThl pacdeToB Moryt ObITh SKcroptupoBanbl B MS Excel, HarmsmHo
MPEACTaBICHBl C TMOMOIIBI0 TEMATHYECKOW PACKPACKA M MbE30METPUUECKUX TPaUKOB.
Kaprorpadguueckuii Marepuan u cxema TEIUIOBBIX CETel MOXET ObITh oopmileHa B BUIE
JIOKYMEHTA C MCMOJIb30BAaHUEM MAKETa MeYaTH

B nactosimee Bpemss B coctaB pacueroB IIPK Zulu Thermo Bxomutr 6 TuIOB
TUAPABINYECKOTO pacuera:

- HaJaJ04YHbIN PACYET;

- IIOBEPOYHBIN PaCUeT;

- KOHCTPYKTOPCKHW pacyer;

— pacueT TemmnepaTypHoro rpaduka;

— pacyer HaJIe)KHOCTH;

- pacueT HOPMATUBHBIX IMMOTCPH TCILIA YCPC3 U30JIAUTO.
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Hasnaxo4Hblil pacuer TeNmJI0BOH CeTH

Llenpto HanmagoOYHOrO pacuera sBIsETCS obOecreueHue MnoTpedureneii pacueTHbIM
KOJIMYECTBOM BOJIBI U TEIUIOBOM 3Hepruu. B pesynbTare pacdera oCylIECTBISETCS MOJI00p
AJIEBATOPOB U WX COIMEN, MPOU3BOJAUTCS pPACUET CMECUTENBbHBIX U JIPOCCEIUPYIOMINX
YCTPOICTB, ONpeaensieTcs] KOJIMYECTBO U MECTO YCTaHOBKHM JApPOCCENbHBIX MIaiid. Pacuer
MOKET TPOU3BOJUTHCA TMPH M3BECTHOM pacCIojiaraéMOM HAarope Ha HCTOYHUKE U €ro
aBTOMATHYECKOM II0JI00pE B CiIydae, €CH 3aJaHHOr0 Hallopa HEJOCTATOYHO.

B pesynbraTe pacuera onpeensroTcs pacXobl U MOTepU Harmopa B TpyOONpoBoIax,
HATIOpHI B y3/1aX CETH, B TOM YHCIIE pacrojiaraeMble Hallophbl y MoTpedurtenei, Temmneparypa
TEIJIOHOCUTEJIS B Y3JIaX CETH (MPU y4eTe TeTIOBBIX MTOTEPH), BEIMUNHA U30BITOYHOTO HATIOpa
y nmoTpedureseil, TeMiepaTypa BHyTPEHHET0 BO3IyXa.

JHpoccenupoBanue M30BITOYHBIX HAMOPOB HAa a0OHEHTCKUX BBOJAX MPOU3BOIAT C
MOMOIIBIO COTENl JJIEBATOPOB U JPOCCENbHBIX Imaib. JlpoccenpHble MmIaiidbl mepen
A0OHEHTCKUMH BBOJAMHU YCTAHABIMBAIOTCS aBTOMATUYECKU HA TMOJAIOIIEM, OOpaTHOM HIIH
o0oux TpyObOmpoBOJax B 3aBHCHMOCTH OT HEOOXOIMMOTO JUIsl CUCTEMBI THIAPABINYECKOTO
pexxuma. [Ipu paboTe HECKOIBKUX UCTOYHUKOB Ha OJIHY CETh OIPEACIIAETCS pacipe/ieieHIe
BOJAbl M TEIUIOBOM DSHEPruM MexAy wuctouyHukamu. [logBoauTcsi OamaHc 1o BOAE H
OTITYIICHHOW TEIJIOBOM PHEPrUeil MeXay MUCTOYHHKOM U MoTpebutensimu. Onpenenstorcs
MOTPEeOUTENTM W COOTBETCTBYIOIIUM WM HMCTOYHUK, OT KOTOPOTO JaHHBIC MOTPEOUTETH

IMOJYy4ar0T BOAY U TCIDIOBYIO OQHCPIUIO.

IToBepo4HbIN pacyueT TEINJIOBOM CeTH

[lenpto MOBEPOUHOTO pacdera SBISETCS oOmpeeneHne (aKTUYECKUX PacXoioB
TEIUIOHOCUTENS Ha YYacTKaxX TEIUIOBOM CETH W y MOTpeOuTeNel, a TakkKe KOJIUYECTBO
TEIJIOBOM JHEPTrHH, MOJIydaeMol MOTpeOuTeneM NpH 3aJaHHONW TeMmIepaType BOJBI B
MOJIA0IIIEM TPYOOIIPOBOJIE U PACIIOIATaeMOM HAIOPE Ha UCTOYHUKE.

Co3nanHasi MaTeMaTHyeckass MMHUTAIIMOHHAST MOJENb CHCTEMBbI TEIUIOCHAOXKEHUS,
ciy>Kauias JJisl peleHHs IOBEPOYHOM 3aa4H, O3BOJIAET AaHAIM3UPOBATh THAPABINYECKUN U
TETJIOBOM PEXUM pabOThl CHUCTEMBI, a TaK)XE€ MPOTHO3UPOBATh M3MEHEHUE TEMIIEPATYPHI
BHYTPEHHET0 BO3/AyXa y moTpebutesneil. PacdeTsl MOTYT TPOBOIAUTHCS TPH Pa3IAYHBIX
HMCXOAHBIX JIaHHBIX, B TOM YHCIIE ABAPUUHBIX CHUTYalUSX, HAIPUMEDP, OTKIOYECHHHU
OTACJBHBIX YYAaCTKOB TEIUIOBOM CETH, MEpPEeNadyd BOJAbl M TEIUIOBOW SHEPrUU OT OJHOTO

UCTOYHUKA K JIPYTOMY IO OJHOMY M3 TPYOOIIPOBOJIOB | T.]I.
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B pesynbTaTe pacuera onpenensitoTcs pacxobl U MOTEPU HAopa B TPyOONpoOBOIaX,
HaIopbl B y3jaX CETH, B TOM YHCJIE paclojiaraéMble Hamophl y MOTpeOuTeNnei, Temmneparypa
TEIJIOHOCUTEIIS B y3JaX CeTU (MpU ydeTe TEIUIOBBIX MOTEPh), TEMIEPATyphl BHYTPEHHETO
BO3JlyXa y MoTpeOuTesneld, pacxoabl U TeMIepaTyphbl BOJbI Ha BXOJE M BBIXOJAC B KaXKIYIO
cucreMy Tteronorpebienus. [Ipu paboTre HECKONBKMX WCTOYHUKOB Ha OJHY CETh
ONpeAesieTcsl pacupeAcieHue BOJbl W TEIUIOBOM SHEPTUM MEXIYy HMCTOYHUKAMMU.
[TogBoauTcst GanaHc MO BOJAE U OTHYIICHHOW TEIJIOBOM PHEprueid MeXKJIy HUCTOYHHUKOM H
noTpedutensimMu. OmpenensoTcs MOTPeOUTEeIn W COOTBETCTBYIOIIMM MM HMCTOYHHK, OT

KOTOPOTO JIaHHbIE MOTPEOUTENH MOTYUYaIOT BOAY U TEIUIOBYIO SHEPTHIO.
KoHcTpyKTOpCKHMH pacyeT TenJoBoil ceTH

[leapt0  KOHCTPYKTOPCKOTO  pacdeTa  sBISIETCS  ONpPENEIEHUE  TUaMETPOB
TpyOONPOBOIOB TYNMMKOBOM M KOJIbLIEBOM TEIJIOBOM CETH MPHU MPOITYCKE 110 HUM PACUETHBIX
pacxo0B IpH 33JaHHOM (MJIM HEU3BECTHOM) pacrojaraéMoM Halope Ha MCTOYHHKE.

JlanHast 3ajmada MoOKeT OBbITh HCIOJIb30BaHAa NIPU BbIJaye pa3pelieHus Ha
HNOJKJIIOYEHUE MOTpeOUTENe K TEIIOBOM CeTH, TaK KaK B KAauyeCTBE MCTOYHHMKA MOXKET
BBICTYINATH JIIOOOH y3€J1 CUCTEMBI TEeIJI0CHA0KEH !, HalpuMep, TeruioBas kamepa. [l onee
TMOKOr0 peleHusl JaHHOW 3aJaud MpeayCMOTPEHa BO3MOXHOCTh M3MEHEHHS CKOpPOCTH
JBIKEHUS BOJBI 110 y4acTKaM TEILUIOBOM CETH, YTO NMPUBOIAUT K U3MEHEHHUIO JUAMETPOB
TpyOOIIPOBO/IA, @ 3HAUUT U PACIIOIAraéMOI0 HAIlopa B TOUKE MOJKIOYECHHUS.

B pesynbraTe pacdera ompenensiorcs IUaMeTphl TPyOONpPOBOJOB TEIMJIOBOM CETH,
pacrionaraemMslii Hamop B TOYKE IMOJKIIOYEHMS, PacXoJbl, IMOTEPU HAMOpa U CKOPOCTH

JIBOKEHUS BOJIBI HAa y4acTKaX CETH, pacliojiaraéMble Hallophl Ha TOTPEOUTENSX.
Pacyer TemneparypHoro rpaguka

Lenbto pacuera siBNsieTCA ONpEEICHHE MHUHUMAJIbHO HEOOXOJIMMOM TeMIepaTypbl
TEIUIOHOCUTENSI Ha BBIXOJIE M3 MCTOYHHMKA JUIsi 0OeCmeueHus y 3aJaHHOro MoTpeOuTens

TEMIIEpaTypbl BHYTPEHHETO BO3/lyXa HE HUJKE PACUETHOM.

Pacuer Haje:KHOCTH
[lenpto pacuera SBASETCS OILICHKA CIIOCOOHOCTH JCHCTBYIOUIUX W MPOEKTUPYEMBIX
TEIUIOBBIX CETeW HaJEeKHO oOecredynBaTh B TEUEHUE 3aJ]aHHOTO BpPEMEHU TpeOyeMble
PEKHUMBI, TMMapaMeTPbhl M KaueCTBO TEIUIOCHAOKEHUS KaXJIOro TOTPEOHTENs, a TakkKe
000CHOBaHHE HEOOXOIUMOCTH U MPOBEPKH A(P(PEKTUBHOCTH pean3allud MEPOIPHUATUM,

MOBBIIAIONIUX HAJIEKHOCTh TEIUIOCHAOKEHUS OTPEOUTENEH TEIJIOBOW YHEPTUH.
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Pacyer HOpMaTHBHBIX MOTEPH TeIIA Yepe3 U300

Lenpto gaHHOTO pacyeTa SABIAETCA ONpeleieHHE HOPMATHUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonpoBoAoB. TerioBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a roj ¢
pa3z0uBkoii Mo Mecsanam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO 10 Bcei
TEIUIOBOM CETH, TaK M MO KaXJAOMY OTIEJIBHO B3STOMY MCTOYHHKY TEIJIOBOM SHEPTUU U
KaXJIoMy IHeHTpaibHOoMY TerioBomy NyHKTY (LITII). Pacuer moxeT OBITh BBITIOJIHEH C
Y4€TOM MOIPaBOYHBIX KOA()(PHUIIMEHTOB HA HOPMBI TEIJIOBBIX OTEPD.

Pe3ynpTaThl BBIMOJHEHHBIX PACUETOB MOXHO 3KCIOpTHpoBaTh B MS Excel.

Pe3ynBTaTBI TUAPABINYCCKOI'O pacucTa NMpCaACTABJIICHEI B HpHHO)KeHI/II/I 4,

3.5. MopennpoBanue BceX BHIOB IePeKJIIOYEHUH, OCYHIEeCTBISIEMbIX B TeNJI0OBBIX
ceTsiX, B TOM 4YHCJIe NMEePEeKJIIOYEHHH TEIIOBbIX HATPY30K MeEkKAY UCTOYHHMKAMH
TEIJIOBOM JHEPIruM

[Iporpammuoe  obecrieuenue  [IPK  ZuluThermo  mo3Bomsier  mpOBOAMTH
MOJIETUPOBAHHUE BCEX BHJOB IEPEKIIOUEHUN B «TUApaBiIudeckoirl monenu» cetu. CyThb
3aKJII0YAeTCsl B ABTOMATHYECKOM OTCIEKHMBAHUM MPOrpaMMOM COCTOSIHHSA 3alOPHO—
pEryJIHUpYIONIeH apMaTyphl U HACOCHBIX arperaToB B 0a3e JaHHBIX ONMHUCAHUS TEIIOBOM CETH.
Jlioboe mepeKiIIoueHHe Ha CXeMe TeIUIOBOW CeTH BJeYeT 3a co0Oi aBTOMAaTHYECKOe
BBINIOJIHEHUE THJIPABIMYECKOTO pacyeTra, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpEeMEHU
NI0JIb30BATENb BHJIUT TOT THUIPABIMYECKHH PEXKUM, KOTOPBIM COOTBETCTBYET TEKYILIEMY
COCTOSIHUIO BCEW COBOKYITHOCTH 3allOPHO—PETYIHMPYIOUIEH apMaTyphl U HACOCHBIX arperatoB
Ha CXEME TEIIOBOU CETH.

[lepexntoyeHus: MOTyT OBITb KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, IS JIHOOOM
BbIOpaHHOI (TOMEYEHHON) COBOKYITHOCTH NEPEKIIOYaEMbIX IJIEMEHTOB.

JUIs HAcOCHBIX arperaToB M HUX TIPYII B MOJEIM JOCTYIHBI HECKOJIBKO BHIOB
MIEPEKIIFOUYCHHI:

—  BKJIIOYECHHE/BBIKIIIOUYCHUE,
—  JIpocCeIMpOBaHUE;
—  M3MEHEHHE YacTOThl BpallleHUus MPUBO/A.

3aIBUKKHU THIIA «IPOCCEIBY, TOMUMO JIBYX KpalHUX COCTOSHUM (OTKPHITa/3aKpHITA),
MOTYT UMEThb IPOMEXYTOYHOE COCTOSIHUE «IIPUKaTay, onpeneasieMoe B JM00 B MPOIEHTaX
OTKpBITUSL KJlamaHa, Ju00 B yucie 000poToB mTOKa. [Ipy 3TOM COCTOSIHMM 3aIBHXKKa
MOJIETTUPYETCSI CBOUM TUAPABINYECKUM CONMPOTUBICHUEM, PACCUUTAHHBIM MO MACIOPTHON

XapaKTepUCTUKE KIIalaHa.
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[Ipu m1000M TEPEeKIIOUYEHNH HACOCHBIX arperaroB B HACOCHON CTaHLIMU WIA Ha
UCTOYHMKE  aBTOMAaTUYECKH  IIEPECUUTHIBACTCS  CyMMapHas  pacXOJHO—HalopHas
XapaKTepUCTUKA BCEH COBOKYITHOCTH PabOTAIOLIMX HACOCOB.

JInst perynatopoB JAaBI€HUS W pacxofa NEPEKIIOYEHUEM SBISIETCS HW3MEHEHUE
YCTaBKHU.

Jliig noTpebuTeneii nepekItoYeHUeM sBIsIeTCs 1I000€e U3 CIEAYIONIHNX IeHCTBUI:

- BKJIFOUEHUE/OTKIIOYEHUE OJJHOTO UIIM HECKOJIBKUX BHJIOB TEIUIOBOM HArpys3Ku;

- OTpaHUYEHUE OJHOTO WJIM HECKOJIBKUX BHUJIOB TEIUIOBON HArPY3KH;

— U3MEHEHHE  TEeMIIepaTypHOTO  rpaduka WIM  YICJIbHBIX  PAacXO/0B
TEIJIOHOCUTEIS 110 BUAAM TEIJIOBOW HAarpy3KH.

[Ipenycmotpena reHepaiusi CeUaIbHbIX OTYETOB 00 OTKIFOUEHHBIX/BKIIOUEHHBIX
aboOHEHTaxX W YyYacTKax TEeIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHHUJIOCH B pPE3yJbTaTe
MOCJIETHETO MPOU3BEIECHHOIO €IMHUYHOTO WM TPYIIOBOrO MEPEKIIOYEHUS. DTH OTYETHI
MOTYT COJIEpKaTh JH00YI0 HH(POpPMAIIUIO 00 ATUX 00BEKTAX, COJIEPKAIIYIOCS B 0a3e TaHHBIX.

PexuM ruapaBIuyeckoro MoAeIMpOBaHMs TO3BOJISIET ONEPATUBHO MOJIy4aTh OTBETHI
Ha Bompochkl Tuna «Yro Oyzaer, ecnu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIMIMOOYHBIX
JICMCTBUI NPU PETYINPOBAHNN PEKUMA U NIEPEKITIOUCHHIX HA PEAaJIbHOM TENIIOBOU CETH.

[loxgcucremMa TUIpaBIMYECKUX PAcUETOB IMO3BOJSET MOJAEIHMPOBATH MPOU3BOJIbHBIE
pEXKUMBI, B TOM YHUCJIE aBapUWHbIC U MEpPCHEKTUBHbIC. ['MapaBiIrueckoe MOAECIUPOBAHUE
NpeNIosaracT BHECEHHWE B MOJIENb KaKMX—TO H3MEHEHUN C LEeJbl0 BOCIPOU3BEIICHUS
PEKUMHBIX TMOCIEACTBUNA ITHUX HW3MEHEHUW, KOTOpble HCKaXalT pealbHble JaHHBIE,
OMKCHIBAOIIINE IKCITYaTUPYEMYIO TEIUJIOBYIO CETh B €€ TEKYIIEM COCTOSIHUM.

[TopcucreMa ruipaBIMYECKUX pPacue€TOB COAECPKUT CIIELIUAIBHBIA HHCTPYMEHTAPHU,
MO3BOJISIFOIIMM 1711 1IeJIel MOJeMpOoBaHusl CO3/1aBaTh U aIMUHUCTPUPOBATH CHELUATIbHbIE
«MOJIeTbHBIE)» 0a3bl — Ha0OPHI JTAHHBIX, KIIOHUPYEMBIX U3 OCHOBHOHM (KOHTPOJIbHOW) 0a3bl
JAHHBIX OTMCAHMS TEIUIOBOM CETH, HAa KOTOPHIX MPeyCMaTpUBaETCs MPOU3BEIEHNE TIOOBIX
MaHUMYJSUNA 6€3 pucKa UCKa3UTh WM MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHBIA MEXaHU3M
TaKk)ke 00ecreunBaeT BO3MOKHOCTh OCYIIECTBIICHHSI CPAaBHUTEILHOTO aHAIHM3a Pa3IMYHbIX
PEKUMOB pabOTHl TEIJIOBOW CETH, pealr30BaHHBIX B MOJIEIbHBIX 0azax, Mexay coboil. B
YaCTHOCTH, HAIJISIAHBIM AHATUTUYECKUM HMHCTPYMEHTOM SIBIIIETCS  CPABHUTEJIbHBIN
MbE30METPHUUECKUH rpaduK, Ha KOTOPOM MTPUBOJIATCS U3MEHEHUS THPABINYECKOTO PEXKUMA,

MPOMU3OIIEIIEE B PE3YJAbTATE TEX WIM MHBIX MAHUMYJIAIUH.
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3.6.  Pacuer 0ajIlaHCOB TeNJIOBOW HEPIruM MO MCTOYHUKAM TEIJIOBOI YHEPrUU M IO
TEPPUTOPHATILHOMY NPU3HAKY

Llenpto maHHOrO pacuera SBISETCS pacyeT CYIIECTBYIOUIMX U IMEPCHEKTUBHBIX
noTpeOHOCTEN B TEIUIOBOM SHEPIHHM MOTpeOUTeNel B KaKIOM CYOBEKTe OKpYyra, C Lejblo
YCTAHOBJICHUSI JIOJIM TOJE3HOTO OTIYCKa TEIUIOBOM PHEPruu B CETh M 3HAYEHUH MOTEph
SHEPTUHU.

Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.

3.7. Pacuer moOTephb TENJOBOW JHEPrUM Yepe3 M3OJAUMI M ¢ YyTeYKaMHu
TEMJIOHOCUTEJISA

lenpt0 MaHHOrO pacuera SBISETCS ONpPEAEIICHHE HOPMATUBHBIX TEILIOBBIX MOTEPh
Yyepe3 M3OJALMI0 TPYOOIpoBOIOB. TeIIOBbIE MOTEPU OMPEACNSIOTCS CYMMApHO 3a IO C
pa30uBKoi 1Mo Mecsnam. [IpocMoTpeTh pe3ynbTaThl pacueTa MOKHO KaK CyMMAapHO IO Bcei
TEIUIOBOM CETH, TaK W MO KaXJOMYy OTAEIbHO B3ATOMY HCTOYHHMKY TEILUIOBOW SHEPTHHU U
KaX7oMy IeHTpaibHOoMY TeruioBomy TyHKTY (L[TII). Pacuer moxeT OBITH BBITIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETJIOBBIX MOTEPh.

[IpocMOTpeTh pe3yabTaThI pacyeTa MOKHO KaK CYMMApPHO IO BCEU TEIIOBOM CETH, TaK
U TI0 K&XXJIOMY OTJIEJIbHO B3SITOMY UCTOYHHUKY TEIUIOBOW SHEPTUH U KaXKJAOMY IIEHTPAIbHOMY
teroBomy myHkty (LITII), a Takxke mo pa3nuyHbiM BiajenbliaM (OamaHCOIAEPIKATEISAM)
Y4aCTKOB TEILJIOBOW CETH.

Bo3MOHO KOMMpOBaHWE MUCXOJHBIX JAHHBIX OT 0JHOro ucroynuka wim L{TII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke
pE3yNIbTaThl BHITIOJHEHHBIX PACUETOB MOXHO TTIOCMOTpPETh dKcnopTupoBath B MS Excel. Ha
PUCYHKE MPUBEAEHBI PE3YJbTAThl PAcU€Ta MOTEPh TEMJIOBOM SHEPIUU YEPE3 U3OISALHIO U C

YTCUKaMH TCIIJIOHOCHUTCIIA.
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Pacuer HOpMATHEHBIX TEMNOBEBI MOTEPE I

= Tennoeaa ceTe Mpaduke CpeaHeroaossie

Pacuer nom C b
—- KorensHan MNe 1 THe -26.0 Tco 95.0 The 5.5 Trpym |20 = = = i
[-utn -3 Trnon [150.0 Tes 200 Troa 620 Troas [10.0 hct s
I.ullg :‘3 rec) Tos o Tos 50 (@) CyramapHsIe NO NOACETH
- oSp ofip .
LuTR -1 reD) ) Mo aamHory ysny
S-uTn -2 £ Nonpasowibi ko EuuMeT Ha HOPkE TEMNAOBSE NOTE0b Enanenbuer
SUTN -2 (rec)
B Pucckae saronosku s orvers [Boe mnagensuesi] ~
AN MNpo..| Ts | Trp Troa | Tobp | Txe Qinoa MN<an | Globp Mdan | Gyt_noa 7 | CyT_noa ...| GyT_o6p 7 | Gyv_obp ...| GyT_nov T - NOT ...
{0 744 78 00 1026 542 50 96.7 41.5 186.2 13.2 152.0 5.4 320.3 18.7
“n o -7.8 0.0 60.0 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0O s72 -78 0.0 1026 54.2 0.0 874 374 168.2 17.2 1734 9.4 289.7 20.8
n o -7.8 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 744 -35 0.0 521 505 0.0 23.0 7.7 187.7 17.2 152.4 9.7 3208 16.3
n o -39 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o 720 31 0.0 728 435 0.0 695.4 298 183.9 13.4 186.7 8.1 3104 15.8
n o 31 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maia 0 4 9.8 0.0 537 360 00 0.3 01 1.0 01 1.0 0.0 320.8 16.3
n 740 S8 0.0 60.0 0.0 0.0 66.6 15.8 190.4 11.4 193.7 0.0 0.0 0.0
MoHE o o 150 0.0 375 292 00 0.0 0.0 0.0 0.0 0.0 0.0 3104 158
n 720 150 0.0 600 00 0.0 648 15.4 185.3 111 188.5 0.0 0.0 0.0
Vo e o o 178 00 287 249 00 0.0 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 178 00 600 00 0.0 B66.9 159 191.5 11.5 1947 0.0 0.0 0.0
Aaryer o o0 16.0 0.0 347 278 00 0.0 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 7i4 160 0.0 600 00 0.0 66.9 1559 191.5 11.5 1547 0.0 0.0 0.0
Centafps O 700 109 0.0 505 346 00 434 21.2 181.0 31 1822 6.3 3104 15.8
n 20 10% 0.0 60.0 oo 0.0 1.8 0.4 51 0.3 52 0.0 0.0 0.0
Oeetebps O 744 4.3 0.0 67.8 41.5 0.0 B7.4 289 190.6 129 1831 8.0 3208 16.3
n o 4.3 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hosfpe O 720 0.2 00 823 470 0.0 7.2 331 1829 150 186.4 8.8 310.4 15.8
n o 0.2 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Nexatps O 744 50 0.0 951 516 0.0 30.5 e 187.2 178 192.3 9.8 320.8 16.3
n o -5.0 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hroro: 893.5 2318 22327 166.9 2276.4 69.7 37766 200.7

PlflcyHOK 24. Pe3y.m)TaT1>1 pacuera noTepb TeII0BOM IHEPIuA 4Y€pe3 U30JUuI0 U ¢ YTCUKaMU
TENJIOHOCHUTECJIA

3.8. Pacuer moka3zarejieil HAAeKHOCTH TEIJIOCHAOKEeHU

Ilenbto pacuera sBJIsETCA OLIEHKA CIIOCOOHOCTH JAEWUCTBYIOIIMX M MPOEKTUPYEMBIX
TETUIOBBIX CETed HAJCKHO oOecredynBaTh B TEUCHHE 33JaHHOTO BPEMEHHU TpeOyeMbie
PEXHUMBI, TapaMeTpbl M KauecTBO TEIUIOCHAOXKEHUsI KaKJIOro MOTpeOuTelNs, a TaKxke
000CHOBaHME HEOOXOIUMOCTH W TPOBEPKH IPPEKTUBHOCTH peaTu3aIlliil MEPOIPHITHIA,
TIOBBIIIAIONIUX HA/ICKHOCTh TETIOCHAOKEHUS TIOTPEOUTENEH TEeTIIOBOI SHEPTHH.

OreHka HaJIeKHOCTH TEIUIOBBIX CETEH OCYIIECTBIIAETCS MO pe3yjbTaTaM CpaBHEHUS
pacueTHBIX 3HAYCHWH TOKa3aTeNiell HaJeKHOCTH C HOPMHUPOBAHHBIMU 3HAYCHUSMHU ITHX
MoKasareseil B COOTBETCTBUU C mojoxeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOAMMOCTH  pealu3ald  MEpONPUSATUN,  MOBBIMLAIOIIUX
HA/IeKHOCTh TEIUIOCHAOKEHUS TOTpeOUTeNel TENmaoBOM HSHEPrHH, OCYLIECTBISETCS IO
pe3ynabTaTaM KaueCTBEHHOTO aHaN3a MOTYYCHHBIX YHCICHHBIX 3HAYCHHIA.

[TpoBepka 3¢ (HeKTUBHOCTH peanu3alii MEPONPUATHH, MOBBIIIAIOMNX HAJAEKHOCTh
TEIUIOCHAOKEHNS  TOTpEeOUTeNnel, OCYIIECTBISETCS MyTeM CpPaBHEHHS  HCXOIHBIX
(TOJIydeHHBIX 10 peanu3aliy) 3HAYSHWH ToKa3aTeledl HaJeKHOCTH, C PaCUETHBIMHU
3HAQYCHUSAMH, I[IOJIYYEHHBIMU TIOCJE peanu3aluy (MOACTUPOBAHUS pealu3alliu) STHX

MEPONPHUSITHUH.
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3.9. TI'pynnoBble U3MEHEHHS XapaKTePUCTHK 00beKTOB (Y4aCTKOB TeIVIOBBIX CeTei,
norpeduTeJieii) Mo 3aJaHHBIM KPUTEPUAM C LEJIbI0 MOJIETHUPOBAHUS PAJIUYHBIX
NepCneKTUBHBIX BADUAHTOB CXeM TeIJIOCHAOKeHHU s

JIaHHBIN MHCTPYMEHT NPHUMEHUM JUIS PA3JIMYHBIX LEIEH U 3a1ad TUAPABIMYECKOTO
MojenupoBaHus. OCHOBHBIM IpelHAa3HAYCHHEM SBISETCS KaJIMOpOBKAa  pacueTHOU
TUAPABIMYECKON MOJIEIHN TEII0BOM ceTu. TpyOonpoBobl peaibHOM TEIIOBOM CETH BCEraa
UMEIOT (U3NYECKHE XapaKTepUCTHKH, OTIMYAIOUIMecs OT MPOEKTHBIX, B CHIY
IPOUCXOJAIIMX BO BpPEMEHUM HW3MEHEHMM — KOpPPO3MHM M BBINAJEHUS OTJIOKECHHH,
OTpaXKaroUIMXCSd HAa W3MEHEHHH OKBHMBAJICHTHOM IIEPOXOBATOCTHM W  yMEHBIIECHUU
BHYTPEHHEr0 JUaMeTpa BCJIEACTBHE 3apacTaHus. OJTH M3MEHEHHs BIUAIOT Ha
TU/IPABINYECKUE COITPOTUBIIEHUSI YYaCTKOB TPYyOONPOBOIOB, U B MacIITadax TEIJIOBOU ceTH
IOxxHO—-KypuinbCckoro ropoJckoro okpyra 3To NPUBOJUT K 3HAYUTEIbHBIM PACXOXKICHUSAM
pE3yJIbTaTOB THAPABIMYECKOTO pacyeTa IO «IPOECKTHBIM» 3HAYEHUSIM C pealbHbIM
T'UJPAaBINYECKUM PEXUMOM, HAOII0aeMbIM B SKCIUTyaTHpyeMol TeruioBoii cetu. C npyroi
CTOPOHBI, U3MEPUTDH JIEHCTBUTEIbHBIE 3HAUEHUS IIEPOXOBATOCTEN U BHYTPEHHUX JTUAMETPOB
YYaCTKOB JEUCTBYIOIIEH TEIUIOBOM CETH HE NPEACTABIISIETCS BO3MOXHBIM, ITIOCKOJIBKY 3TO
notpe0oBasio ObI MACCOBOT'O BCKPBITUS TPYOONPOBOJIOB, UTO BpAL Jin peanusyeMo. [loatomy
ATH 3HAYEHHUS MOKHO JHUIIb KOCBEHHBIM 0O0pa30oM OLIEHUTh Ha OCHOBAaHUM CpaBHEHUS
peanbHOro (HaOJMI0JAEMOr0) THIPABIMYECKOTO peXHMa C pe3yidbTaTaMU pacueToB Ha
TUIPABINYECKON MOJIENM, U BHECTU B PACUETHYIO MOJIENIb COOTBETCTBYIOUINE MONpPaBKu. B
ATOM, B TIEPBOM MPUOIIMIKEHUH, K COCTOUT MPOIIECC KATMOPOBKH.

NHCTpyMEeHT  IpynmoBBIX — ONepanuil  MO3BOJIIET  BBIIIOJHUTH  HW3MEHEHHE
XApaKTEpUCTHK AJI1 MOJAMHOXKECTBA YYaCTKOB TEIUIOBOM CETH, ONPEAEIAEMOro 3aJaHHBIM
KpUTEpHEM 0TOOpa, B YaCTHOCTH:

- 1o Bcell 0aze JaHHBIX ONMMCAHUS TEIJIOBOM CETH;

- 10 OJTHOM U3 CBA3HBIX KOMIIOHEHT TEIUIOBOM CETH (TEIIOBOM 30HE UCTOYHHUKA);

— M0  HEKOTOpoW  rpaduyeckod  00JacTh, 3aJaHHOW  MPOU3BOJBHBIM
MHOTOYTOJIBHUKOM;

- BJIOJIb BBIOPAHHOTO MYTH.

[Ipn sToM Ha 000 M3 BBIICIEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPUEB
MOXET OBITh HaJIOKEHA CYNEPIHO3HLUsS KPUTEPUEB OTOOpa MO KIACCHPHUIMPYIOMUM
IpU3HAKAM:

- N0 TMOJAIONIMM WKW OOpaTHBIM TpPYyOONpPOBOJAaM TEIUIOBOM CETH, JUOO

CHMMETPHUYHO;
28



- N0 BHJAY TEIJIOBBIX Ce€Te  (MarucTpajbHble, paclpeAesIUTEIbHbIE,
BHYTPHUKBapTaJbHbIE);

- 10 Y4aCTKaM TEILUIOBOM CETH OMPEAEICHHOIO YCIOBHOTO AUAMETPA;

- 10 Y4acTKaM TEIUIOBOU CETH C ONPEAEIICHHBIM TUIIOM ITPOKJIAKH, U T.II.

Kputepun orbopa MOryr OBITH NPOU3BOJIBHBIMU IpPHU COOIIOACHUH OCHOBHOI'O
TpeOoBaHus: MHPOpMaLUs, HA OCHOBAHUHM KOTOPOW CTPOUTCS OTOOp, AODKHA B IBHOM BHJIE
IIPUCYTCTBOBATh B NACIIOPTHBIX ONHUCAHUAX YYACTKOB TEIUIOBOM CETH.

JUIs y4acTKOB TEIUJIOBBIX CETEH, OTOOpaHHBIX IO OMNPEAEICHHONW COBOKYITHOCTH
KPUTEPHEB, MOXKHO IPOU3BECTH JIOOYIO U3 CIIEIYIOLUX ONEpaIuii:

- M3MEHEHHE SKBUBAJICHTHOM IIEPOXOBAaTOCTH;

- U3MEHEHNE CTEINIEHN 3apacTaHus TpyOOIpOBOIOB;

- U3MEHEeHHE KO UIIEeHTa MECTHBIX NIOTEPb;

- U3MEHEHHE CIIocoba pacueTa CONpPOTHBIICHUS.

[locne mpoBeneHus] cepuM H3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIPOBOJOB
TEIUIOBOM CETH AaBTOMATHYECKH IMPOU3BOJAUTCS TUAPABIMYECKUN pacyeT, pe3yJIbTaThl
KOTOPOTO Cpa3y e TOCTYIIHBI IJIs BU3YaIU3ally HAa CXEME U aHaJIN3a.

IlockoyibKy IpM M3MEHEHHH XapaKTEPUCTHUK YYacTKOB CETH TEIUIOBOM CETH HX
nacrnopra He MOAU(PUUUPYIOTCS, B JIOOOH MOMEHT MOXXHO BEPHYTHCS K HCXOIJHOMY
COCTOSIHUIO PACUETHOM THApPABIMYECKOW MOJETH, ONpPEeIsieMOMY MAaCIOPTHBIMU

3HAYEHUSMU XapaKTEPUCTUK YYACTKOB TEIJIOBOM CETH.

3.10. CpaBHuTe/IbHbIE Nbe30MeTpuUYeckHe rpaduku JJsi pa3padoTKH U aHAJM3A
ClleHApHeB MePCNEeKTUBHOIO Pa3BUTHS TEIJIOBBIX ceTeil

[{enbr0 MOCTPOCHUS MHE30METPUUYECKOT0 rpadrKa SBISETCS HATJISTHAS HILTIOCTPAIIUs
pe3yabTaTOB THUAPABIMYECKOTO pacyeTa (HajlaJ0YHOr0, ITOBEPOYHOTO, KOHCTPYKTOPCKOTO).
DTO OCHOBHOM aHAJUTHYECKUM MHCTPYMEHT CHEHHUAINCTA MO THAPABIMYECKUM pacueTram
TEIUIOBBIX ceTeil. [Ipu 3TOM Ha 3KpaH BBIBOJSITCS:

— JIMHUSA JAaBJICHUS B MOJAIOIIEM TPYOOIIPOBOJE;

— JIUHUS JAaBJICHUS B 0OpPAaTHOM TPYOOIPOBOJIE;

—  JIMHUS TOBEPXHOCTHU 3EMJIU;

— JIMHUSA NOTEph Haropa Ha Iaioe;

—  BBICOTA 3JIaHUS;

— JIMHHUS BCKHUITaAHUA,
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— JIMHUA CTaTUYCCKOT0 HaIopa.

L[BCT U CTWJIb JIMHUM 3a4a€TCs MOJIb30BaTEIIEM.
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Pucynok 25. Ilpumep nbe30MeTpu4ecKoOro rpapuxa

B Tabmuue mox rpaguKoM BBIBOASTCS ISl KaKIOTO y3Ja CETH HAMMCHOBaHHE,
reoJie3ndeckass OTMETKAa, BBICOTa MOTPEOMTEINsA, HAmophl B TOJAOMEM H 00paTHOM
TpyOOIpPOBOIaxX, BEIMUYMHA JPOCCEIUPYEMOTO Harlopa Ha maibax y motrpeduTene, motrepu
HaTopa 1o y4acTKaM TeTUIOBOM CeTH, CKOPOCTH ABUKCHHS BOJIbI HA Y4acTKaX TEIUIOBOM CETH
u T.1. KosimaecTBO BEIBOAMMOM 1101 TpadyukoM HHGOPMAITUX HACTPAUBAETCS ITOJIH30BATEIICM.

Taxxe rpaduk MoxeT oTOOpakaTh MajgeHUE TEMIEPaTyphl B TEIUIOBOM CETH, MOCIIE
MPOBEJICHUSI PACUYCTOB C Y4YETOM TEIUIOBBIX MOTEphb. Ilpu 3TOM Ha rpaduk BBIBOIATCS
3HAYEHUsl TeMIIepaTyp B Y3JIOBBIX TOYKax IO MOJAIIEMY U OOpPaTHOMY TPyOOIPOBOJIAM.
KonuuaecTBo BBIBOIMMOI 1101 TpadikoM WH(GOPMAIIMK HACTPAUBASTCS TI0JIb30BATEIICM.

[Tee3oMeTpudeckue rpaduKu, CYIIECTBYIOMUX W MEPCIEKTUBHBIX TEIIOBBIX CETEH,

MMpCcaACTaBJICHBI B HpI/IHO)KeHI/II/I.

3.11. Onucanue wu3MeHeHHUi, 3apUKCHPOBAHHBIX 3a TMepPHO], NpeAlIeCTBYOLIMIA
AKTYyaJM3alUM CXeMbl TEIJIOCHAOKeHHU S

N3menenwst, 3aduKCUPOBAHHBIC 32 TIEPUO/, MPEAIICSCTBYIONIUN aKTyaIH3aI[ii CXEMBbI
TerocHaOkeHus npejcTaBieHbl B ['1aBe 18. CBOAHBIA TOM M3MEHEHHH, BHITIOJIHCHHBIX B

nopabOTaHHOM U (MJTN) aKTyaJIM3UPOBAHHOM CXeMe TeIIOCHA0KEHHUS.
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