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COCTAB AOKYMEHTA

OOoCHOBBIBAIOIIME  MaTepuadbl K CXEME  TEIUIOCHAOXKEHUS,  SBIISIOLIUECS

HEOThEMJIEMOM 4aCTbIO, BKIIIOYAIOT CICAYIOIINC I'JIaBhbI:

I'maBa 1

I'naBa 2

I'nasa 3

I'naBa 4

I'nmasa 5

I'nasa 6

I'nasa 7

I'naBa §

I'nasa 9

I'maBa 10

T'naBa 11

I'naBa 12

I'maBa 13

I'naBa 14

I'naBa 15

I'naBa 16

I'maBa 17

I'naBa 18

"CyiecTByroliee TMojoKeHne B cdepe MNPOU3BOJCTBa, NEpeAaud U
noTpeOIeHNs TEIIOBOM SHEPIUHU AJIA 1ieIel TeTIoCHa0KeHus "
"CylecTByIoliee U MEepPCIeKTUBHOE NOTpeOJeHUE TEIUIOBOM SHEPruM Ha
LEJIU TeITocHa0keHus"

"DneKTpOHHAs MOJENb CUCTEMBI TEIJIOCHA0XKEHUS MOCEIEHHs, TOPOJACKOro
OKpyra, roposia ¢peaepanbHOro 3HaueHus"

"CyllecTByIOIIME U TMEPCIEeKTUBHbIE OallaHChl TEMJIOBOM  MOITHOCTH
MCTOYHHKOB TEIUIOBOM SHEPIUHU U TEIJIOBOM HArpy3KH morpedurenein”
"MacTep-TuiaH pa3BUTHSI CUCTEM TEIIOCHAOKEHUSI MOCETIEHUs, TOPOICKOTO
OKpyra, ropojia ¢peaepanbHOro 3HaueHus"

"CylecTByIOIIME U MEPCIEeKTUBHBIE OaJaHChl  MPOU3BOIUTEIHLHOCTH
BOJIONIOJITOTOBUTENIBHBIX ~ YCTAHOBOK M MAaKCHMAJIbHOTO MNOTpeOIeHUS
TEIUIOHOCUTENIST TEIUIONOTPEOISIOIMMU YCTAaHOBKAaMH MOTpeOHUTENeH, B TOM
YHUCJIE B aBApUNHBIX peKuMax"

"[IpeuiokeHnsT 1O  CTPOUTENBCTBY, PEKOHCTPYKLHUH, TEXHUYECKOMY
MEPEBOOPYKEHUIO U (MJIM) MOJIEPHU3ALIMU HUCTOYHUKOB TEIJIOBOU 3HEeprun"
"IIpennoxeHus MO CTPOUTENBCTBY, PEKOHCTPYKLUUU U (WJIN) MOJAEPHU3ALUU
TEIJIOBBIX ceTeil"

"IIpennoxeHus Mo nepeBoAy OTKPBITBIX CUCTEM TEIIOCHAOXKEHUS (TopsSYero
BOJIOCHA0EHHU) B 3aKPBIThIE CUCTEMBI TOPSYETO BOJOCHAOKEHUS"
"IlepcrieKTUBHBIE TOIUTMBHBIE OanaHch"

"OueHka HaJIe)KHOCTH TEIIOCHA0XKeHUs "

"OOOCHOBaHHWE  MHBECTULIUMH B  CTPOUTENICTBO,  PEKOHCTPYKIIMIO,
TEXHUYECKOE MEePEBOOPYkKEHNE U (MIIN) MOJIepHU3auO "

"MHAMKAaTOPbl pa3BUTHUSL CUCTEM TEIUIOCHAOKEHUS MOCEIEHUsI, TOPOACKOrOo
OKpyra, Topoja (eaepanbHOro 3HaYCHUS"

"llenoBsie (TapudHbI€) MOCTEACTBUS"

"PeecTp equHBIX TEITIOCHAOXKAIONIUX OpraHu3amuil"

"Peectp MeponpusATHiI CXEMBI TETUIOCHA0KEHUS"

"3amMeuaHus U MPEJIOKEHUS K MPOEKTY CXEMBbI TEIIIOCHA0KEeHUS"

"CBOJIHBIM TOM H3MEHEHHH, , BBIIIOJIHEHHBIX B J0paOOTaHHOM M (WJIN)
aKTyaJH3UpOBAHHON CXeMe TelIoCHa0XeHus"
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OITPEJEJIEHUA

B HacTtosmed r1iiaBe = NPUMEHSAIOTCS CIECAYIOUIME TEPMUHBI C COOTBETCTBYIOIIMMH
OIIPEACIICHUSAMMU:
TepMmuHbI Onpenenenust
Tennocnabxenue Obecneuenne moTpeOuTeNeii TEIIOBOW YHEPTUHN TEIUIOBOM YHEPIrUEH,
TETJIOHOCHUTEJIEM, B TOM YHCIIE MOAAEPKAHUE MOITHOCTH
Cucrema COBOKYITHOCTh MCTOYHHKOB TEIUIOBOI SHEPTHH M TETTIONOTPEOIISFOIINX
TETIOCHA0KEHHS

YCTAaHOBOK, TCXHOJIOT'HYECKH COCANHCHHBIX TCIIJIOBBIMU CETAMU

HcTouHuK TeroBoi
SHEPrUM

yCTpOﬁCTBO, npeaHa3sHa4YCHHOC IJIA ITPOU3BOJACTBA TETJIOBOM OHCPIUH

TemnoBas ceTn

COBOKYITHOCTh YCTPOMCTB (BKJIIOYAsi IIEHTPAJIbHBIE TEIUIOBBIC MYHKTHI,
HAaCOCHBIC CTaHLIMK), TPEAHA3HAYEHHBIX I TMepeJayd TeroBOi
SHEPIUM, TEIJIOHOCUTENSl OT MCTOYHUKOB TEIJIOBOM SHEPruM 110

TCHHOHOTpC6JI$IIOHII/IX YCTaHOBOK

TeroBast MOIITHOCTb
(manee - MOLTHOCTH)

KonunuecTBo TenaoBoit 3HEPruM, KOTOPOE MOXKET OBITH IPOU3BEJIEHO U

(I/IJ'II/I) NepeAaHo 1O TCIJIOBBIM CCTAM 34 CAMHUIY BPEMCHU

TennoBas Harpy3ka

KommuecTBo TemioBoi OQHCPI'ur, KOTOPOC MOXKCET OBITh IIPpHUHATO

MOTpeOUTENIEM TEIJIOBOW SHEPTUH 3 €IUHUILY BPEMEHU

[ToTpeburens TennoBoit
SHepruu (Janee
MOTPEOUTEIH)

JIuno, npuoOperaroliee  TEIUIOBYIO  DHEPTHUIO (MOIIHOCTB),
TEIUIOHOCUTEND U1l MCIOJIb30BAaHUS HA NPUHAMIESKALIUX €My Ha IIpaBe
COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAaHUU TEIUIONOTPEOJIAIOMINX
YCTaHOBKaxX JHOO MJi1 OKa3aHWs KOMMYHAJIbHBIX YCIYI B YacTH

rops4ero BO,ZLOCH8.6)K€HI/I$I " OTOIIJICHUA

TemnonoTrpebsronias
yCTaHOBKA

yCTpOfICTBO, npeaAHa3HAYCHHOC IJISI UCITOJIb30BAHUA TEIJIOBOH 9HEPTHH,

TEIUIOHOCUTENS ISl HY /1 TOTPEOUTENs TEIIOBOM SHEPTUU

Tennmocuabxarorast
OpraHu3aIus

Opranuzanys, OCYIIECTBISIIONIAs NPOAAXY MNOTpeOUTensIM U (WIn)

TCHJ'IOCHa6)KaIOH_[I/IM opraHu3anusam MMPOU3BCACHHBIX NI

NPUOOPETEHHBIX TEMJIOBOM 3HEPruM (MOIIHOCTH), TEIUIOHOCUTENS |
BJIAJICIOIIAs Ha MpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAHUU
WMCTOYHUKAMHU TEIUIOBOM 3HEPTUHU U (WJIN) TEIJIOBBIMU CETSMU B CUCTEME
TETIOCHA0XKEH U, IIOCPEICTBOM

KOTOPOH OCYLIECTBIISAETCS

TeIIOCHAOKEeHHE HOTpC6I/ITCJIeI71 TEILJIOBOM SHECPTHUUn (IIaHHOC

ITOJIOKCHUE TMPUMCHACTCA K PEryJIMPOBAHUIO CXOJHBIX OTHOIIEHUH C

y4acTUeM MHAUBUAYaAJIbHBIX MIPeANpUHUMATENEH )

TemnocereBas

OpTaHI/ISaLII/ISI, OKa3bIBawomass yciayru Io Iepeaadyc TEILJIOBOM SHEpPTrUn
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TepMunbl

Onpenenenus

OopraHu3anusa

(1aHHOE TIOJIO)KEHHE TIPUMEHSIETCS K PEryJIMPOBAHUIO  CXOJHBIX

OTHOIICHUH C yJacTHEM WHIUBUAYAIbHBIX MPEANPUHUMATEICH)

CMerxHas opraHusanus

Opranuzanuu, BIIAJCIONIME HA TMpPaBe COOCTBEHHOCTH WM Ha HHOM
3aKOHHOM OCHOBAHHH TEXHOJIOTMYECKH CBI3aHHBIMU TEIIOBBIMU CETSIMH
1 (WIM) UCTOYHMKAMHU TEIIOBOM SHEPTHHM B CHCTEME TETUIOCHAOKCHHUSI.
[Ton cmexHOW oOpraHu3aluell MOHUMAETCS TaKKe WHIUBHUAYaIbHbBIN
NpeANpPUHUMATEITb, BIAJCIONINN HA TIPaBe COOCTBEHHOCTH WJIM Ha UHOM
3aKOHHOM OCHOBAHUH TE€XHOJIOTMYECKH CBSI3aHHBIMH TEIIOBBIMU CETSIMH

U (UJIM) UCTOYHUKAMHU TEIUIOBOM 3HEprun

30Ha IEUCTBUS
CHUCTEMBI
TEIIOCHAOXKEHUS

Tepputopusi TOPOJACKOrO OKpyra WJIM €€ 4YacTb, TPaHHIIBI KOTOPOM
YCTaHABIMBAIOTCS 10 HauOoJee yAaJeHHBIM TOYKaM MOAKIIOYEHUS

HOTpG6PIT€J'I€I>i K TCIIJIOBBIM CCTAM, BXOOAIIIUM B CUCTCMY

TEII0CHAOKEHUS

30Ha IEUCTBUS
HUCTOYHUKA TEIUIOBOM
SHEPTUU

Tepputopusi TOPOJACKOrO OKpyra WJIM €€ 4YacTb, TPaHHIIBI KOTOPOM

YCTaHABJIMBAKOTCA 3aKPBLITBIMHU CCKOMOHUPYIOIINMU 3aJBHUXKKaMHU

TEIUIOBOM CETH CHCTEMBI TEIIOCHAOKEHMS

YcraHoBIeHHAs
MOIIHOCTh UCTOYHUKA
TEIUIOBOM DHEPTUU

CyMMa HOMUHAJIBHBIX TEIJIOBBIX MOIIHOCTEW BCErO MPHUHATOTO MO aKTy
BBOJIa B DKCIUTyaTaIli0 000pyA0BaHus, TPEeIHA3HAYSHHOTO /IS OTITyCKa
TEIJIOBOM IHEPruu MOTPEOUTENsIM Ha COOCTBEHHBIE M XO3SHCTBEHHBIE

HYXbI

Pacnonaraemas
MOIIIHOCTh MCTOYHUKA
TEIUIOBOM HEPTUU

Bennuuna, paBHas yCTaHOBJIEHHONW MOIIHOCTH MCTOYHHMKA TEIUIOBOM
SHEPrMM 3a BHIYETOM OOBEMOB MOIIHOCTH, HE peaTu3yeMoi 1o
TEXHUYECKUM MPUYKMHAM, B TOM YHUCIIE 110 IPUYMHE CHIXKEHUS TEIJI0BOI
MOIIIHOCTH 000PY/AOBaHUS B pe3yjbTaTe KCIUIyaTalluu Ha MPOJIEHHOM
TEXHUYECKOM pecypce (CHIKEHHE MapaMeTpoB Mapa mepen TypOUHOMH,

OTCYTCTBHUC PCUHUPKYJIANMU B ITUKOBBIX BOHOFpCﬁHBIX KoTJIoarperarax u

7p.)

MoniHoCTh HCTOYHUKA
TEIUIOBOW dHEPTUU
HETTO

BCJ'II/I‘-II/IHa, paBHad pacnonaraeMoﬁ MOIITHOCTH HCTOYHHKA TEIJIOBOM
OHCPrunM 3a BbIUCTOM TEIIOBOH HarpysKkm Ha COOCTBEHHBIE U

XO03S1ICTBEHHBIE HYXJbI

KomOunupoBanHas
BbIpabOTKa
JIIEKTPUYECKON U
TEIUIOBOM dHEPTrUn

Pexxum paboThl TEMIIOAIEKTPOCTAHITNN, TPU KOTOPOM IPOU3BOJICTBO
AJIEKTPUYECKOM SHEPIrUU HEMOCPEACTBEHHO CBS3aHO C OJJHOBPEMEHHBIM

MPpOU3BOJACTBOM TEIIOBOM OHCPIrun
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TepMunbl Onpenenenus

TemmocereBbie 00beKThI | OOBEKTHI, BXOISMIIME B COCTAaB TEIJIOBOH CeTH M 00ECIICUMBAIOIIUE
rnepeaady TEIJIOBOW HHEPrud OT HCTOYHHKA TEIUIOBOM HSHEPTUU 10

TEIUIONOTPEOIIAIONIUX YCTAHOBOK MOTPEOUTENICH TEII0BOM SHEPIUU

PacueTHblil 351€MEHT Tepputopusi ropoJICKOro OKpyra WM €€ 4acTb, IPHUHATas A Leei
TEPPUTOPUAIIBHOTO
eNeHHs pa3pabOTKU CXEMbl TEIUIOCHA0XKEHUS B HEM3MEHSEMBIX IpaHMLaX Ha

BE€Ch CPOK ,Z[efICTBI/ISI CXEMBI TEIJIOCHA0KEHHU S
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IIEPEYEHDb IIPUHATHIX OBO3HAUYEHU

Ne /n | Cokparienue [osicuenue
1 BMK biouHo-MonynbHAs KOTENbHAS
2 BITY BononoaroroBurensHas yCTaHOBKA
3 I'BC I'opsiuee BogocHaOX)KEHUE
4 ETO Enunas TermocHa0karomas opraHnu3amus
5 3ATO 3aKkpeITOE TEPPUTOPHATHHOE 00pa30BaHHE
6 4181 MuBectuiimonHas nmporpamMma
7 HTII WNHauBuyabHBIN TEIUIOBOM IIYHKT
8 MK, KM MyHnununanbHasi KOTeJIbHAs
9 MVII MyHununanbHOE YHUTAPHOE IPEINPUSTUE
10 HBB Heo6xonumast BanoBasi BEIpy4Ka
11 HAC Hanor Ha 100aBiIeHHYIO0 CTOUMOCTD
12 HH3T HecHmxaeMblii HOpMaTUBHBIN 3aIac TOIUTHBA
13 HC HacocHas crannus
14 HTA HopmMmaTuBHas TexHu4yecKas JOKyMEeHTaIUs
15 HO23T HopmaTuBHBINM 3KCIUTyaTalIMOHHBIN 3a11aC OCHOBHOI'O MJIM PE3EPBHOIO BHIOB TOILIMBA
16 OB OToIUIeHHE U BEHTUIIALIUSA
17 OH3T OOumii HOpMaTUBHEIH 3a1ac TOTIJIMBA
18 [P [IpoexTHBIE 1 U3BICKATEIHCKUE PAOOTHI
19 I[THC IToBbIcUTENEHO-HACOCHAS CTAHIIMSA
20 III1 PO Ilocranosnenue IIpaButensctBa Poccuiickoit @enepannu
21 [y [lenomonuyperan
22 CMP CTpouTenbHO-MOHTAKHBIE PA0OTHI
23 CUT Cucrema IEHTPATU30BAHHOTO TEIJIOCHAOKEHUS
24 o TennoBas sneprus
25 XBO XHUMBOJOOYHUCTKA
26 XBII XHUMBOIOIIOATOTOBKA
27 IITII IleHTpasIbHBIN TETUIOBOM IIyHKT
28 5M OJeKTpOHHAast MOJIeNIb CUCTEMBI TeIIoCHa0XeHus T. MypMaHCK
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IJTABA 3. DJIEKTPOHHASAA MOJAEJIb CUCTEMBbI TEINJIOCHABXEHUSA
INOCEJIEHUA

DONEeKTpOHHAas MOJENb CHCTEMbl TeIulocHaOkeHus BeimonHeHa B IMC  Zulu 8.0
(pazpabotunk OO0 «Ilomutepm», CII0).

Bce ruapasindeckue pacdeTsl, IpUBEACHHBIE B JaHHON paboTe, ClellaHbl B 3JIEKTPOHHOM
MOJIETH.

Jlns  nanmpHEHIIero  MCHONB30BaHUS — DJEKTPOHHOM  MOJENH,  TEIUIOCHAOXKAaoIIue
OpraHM3alUU JI0JKHBI OBITh 00ECIICYEeHbI JAHHON TPOrpaMMON.

[Taker ZuluThermo mno3BoMSIET CcO3AaTh pacUYETHYID MaTeMAaTHUECKYI0 MOJENb CETH,
BBINIOJIHUTH MACMOPTU3AIIMIO CETH, U Ha OCHOBE CO3JaHHOW MOJENH pelaTh MH(OPMALIMOHHBIE
3a/aud, 3aJa4d TOIMOJOTUYECKOTO aHajIn3a, W BBHINOJHATh Pa3UyHble TEIUIOTUAPABINYECKUE
pacyeTsl.

Pacuery mnojyexaT TYNUKOBBIE M KOJBIEBbIE TEIUIOBBIE CETH, B TOM 4YHUCIE C
MOBBICUTEIFHBIMA HACOCHBIMHU CTAaHIUSIMU M JIPOCCETUPYIONIUMHU yCTPOMCTBaMH, paboTaroniue
OT OJIHOTO MJIM HECKOJIBKMX UCTOYHUKOB.

[IporpaMmMa npenycMaTpuBaeT TEIUIOTHAPABINYECKUN PACUET C MPUCOEAMHEHUEM K CETH
MHAUBUAYaIbHBIX TeraoBbIX MyHKTOB (MTII) u nenTpanbhbix TemnoBbix myHkTtoB (LITII) mo
HECKOJIBKUM JIECSITKAM CXEMHBIX pPELIEHU, IPUMEHsIEMbIX Ha TeppuTopuun Poccun.

Pacuer cuctem TennocHaOXeHUsT MOXKET MPOU3BOAUTHCS C YYETOM yTEUEK U3 TEIUIOBOM
CETH U CHCTEM TEIJIONOTPeOIeH!s, a TAKXKe TEIUIOBBIX OTEPh B TPYOOIIPOBOIaxX TEIJIOBOM CETH.

Pacuer TemioBbIX MOTEpPh Benercs JHUOO 1O HOPMATUBHBIM MOTEPSIM, JHOO MO
(aKTHUECKOMY COCTOSTHUIO H3OJISIIUH.

Pacuetst ZuluThermo mMoryT paboTtaTh Kak B TECHON MHTETPAIMU C T€OMH(POPMAITMOHHON
cucteMort (B Buae wmoxayias pacmmpenus [MC), Tak U B BHUAEC OTAEIbHONW OUOIUOTEKU
KOMIIOHEHTOB, KOTOPBIE MO3BOJISIOT BBIIOJIHATH PACUEThI U3 IPUII0KEHHUN MTOJIb30BATEIIEH.

Cocras 3amau:

- llocTpoeHue pacueTHON MOAENH TEIJIOBOM CETH

- Ilacmopruzanusi 0ObEKTOB CETU

- Hamanmounslil pacyeT TEII0BOU CETH

- IloBepo4HbIii pacyeT TEII0BOU CETH

- KoHCTpyKTOpCKHI pacyeT TENI0BOM CETH

- Pacuer Tpebyemoii TemnepaTypsl Ha HCTOUHUKE
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- KommyTanuoHnHsle 3a1auu
- IlocTpoenue nbe3oMeTpUUYECKOTo Tpaduka

- PacueTr HOpMaTHBHBIX OTEPH TEIIA YEPE3 U3OISALHUIO

3.1 TI'pajuyeckoe mipeAcTaBIeHHE OOBEKTOB CHCTEMbI TeNJOCHADKEHUSI C
NpPUBS3KOH K Tomorpaduyeckoii ocHoBe MypMaHCKa W € TOJHBIM TOMOJOTHYECKHM

ONMUCAHHUEM CBA3HOCTH 00HEKTOB

TernoBylo ceTb MOXHO H300pakaTb Ha KapTe, C MPUBAZKOH K MeCTHOCTH (IO
KOOpJAMHATaM, C IPUBS3KON K OKPY>KAIOIIMM 00BEKTaM), 4TO MO3BOJIUT B JIaJIbHEUIIIEM HE TOJIBKO
MPOBOJIUTH TEIJIOTUIPABINYECKUE PACUETHI, HO U pellaTh APYrHe WHKEHEPHBbIC 3a/laud, 3Has

TOYHOE MECTOHAXO0XKJICHHE TEILUIOBBIX CETCH. HpI/IMep I/I?>06pa)KeHI/I}I TCILUIOBOM CETHU Ha KapTC C

HpHBHSKOﬁ K MCCTHOCTHU IMOKa3aH Ha PUCYHKC HMXKC.

K

Pucynok 3.1 H3o0pakeHue TeNJI0BOH CeTH HA KapTe ¢ NPUBA3KONH K MECTHOCTH
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Zulu moxer paboTaTh Kak B JIOKAJbHOM cHucTeMe KOOpAMHAT (IJIaH-CXema), TaK U B

OJIHOM U3 reorpauuecKux MpOoeKIui.

Cucrema nomnepxkuBaetr 6osee 180 marymor, B Tom uucie [13-90, CK-42, CK-95 mo
I'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NADS83, EUREF 89. Cnucoxk

MO/IEPKUBAEMBIX JaTyMOB OYJET pacIIUPATHCS.

Cuctema mnpezasaraer Habop MperoNpeAereHHbIX cucTeM KoopauHat. Kpome Toro,
IIOJIB30BATEIIb MOXKET 3a4aTh CBOK CUCTEMY KOOPAMHAT C MHIMBUAYAJIBHBIMH ITapaMETPaMHU UL
MOAJCPKUBAEMBIX CHUCTEMOM IPOCKUMHU. B 4acTHOCTH, 3Ta BO3MOXHOCTH II03BOJIUT, IIPH
M3BECTHBIX MapamMeTpax (KiIro4ax NEepexoja), NPUBSI3bIBATh JAHHbIE, XpaHSIIMECS B MECTHOMN

CHUCTEME KOOPAUHAT, K OTHOU U3 TT00abHBIX CUCTEM KOOPAMHAT.

JlaHHBIE, XpaHAIIUECS B Pa3HBIX CHCTEMax KOOPAWHAT, MOKHO OTOOpakaThb Ha OJHOM
KapTe, B 0OHOM u3 mpoekuuid. [Ipu 3TOM nepecuer KoopaAMHAT (€CIM OH TpedyeTcsl) U3 OAHOIO

JaTyMa B IpYrod U U3 OJHOM MPOEKIUU B IPYTYIO MPOU3BOAUTCS MPU OTOOPAKEHUU «HA JIETY».
JlaHHBIE MOXKHO TIEPENPOCIIUPOBATH U3 OAHOM CUCTEMBI KOOPAUHAT B IPYTYIO.

CJICI[yeT OTMCTHUTB, YTO OJJICKTPOHHAA MOIACIIb, IMPCIOCTABJICHHAA 3aKa3YHKOM, ObL1a

BBITIONTHEHA B cucTeme koopaunat WGS 84.
3.2 IMacmopTu3auus 00bEKTOB CUCTEMBI TENJIOCHAGKEHUS

[Ipu pabotre B TecoMHPOPMAITMOHHOM CHCTEME CETh JOCTAaTOYHO IPOCTO U OBICTPO
3aHOCHUTCS C MIOMOIIBIO MBIIIKK WX 110 KoopauHataM. [Ipu aTom cpasy popmupyercst pacueTHas
Mozenb. Ilocie rpadudeckoro m300pakeHHUs] CHCTEMBl TEIUIOCHAOXEHHUS, HEOOXOIMMO 3aJ1aTh

PACUCTHBIC TapaMETPhI OOBEKTOB U BBIIIOJTHUTH COOTBCTCTBYIOIINEC PACUCTEI.

TennoBast ceTb BKIIOYAeT B ceOs CIEAYIOUINE OCHOBHBbIE OOBEKTHI: UCTOYHUK, YIaCTOK
(TpyOonpoBoAbl), MOTpeOUTENb U Y3Jbl: LieHTpanbHble TeruioBble myHKTHI (L[TII), HacocHsle,

3alOPHYIO U PETYIMPYIOLIYIO apMaTypy, KaMepbl U APYTHUE SJIEMEHTHI.
Uctounuk

Hcemoynux — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBON CETH, MOJACIUPYIOUTUN PEXKUM pabOThI
korenbHOM unu TOLl. B MaremaTuueckoil MOJIEIM UCTOYHUK MPEICTABIISIETCS CETEBBIM HACOCOM,
CO3JIAIOIIMM pacCIojiaraéMblii Hamop, W MOANUTOYHBIM HACOCOM, ONPEACISIONIMM Hamop B

oOpatHOM TpyOompoBoje. YCIOBHOE O0O3HAYCHHE HCTOYHMKA B 3aBHUCHMOCTH OT PEXHMa
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pa6OTI>I MMpCaACTAaBJIICHO HA PUCYHKC. HpI/I pa60Te HCCKOJIbKUX UCTOYHHUKOB Ha OAHY CCThb, OIUH U3

HHUX MOJKCT BBICTYIIATh B KA4YCCTBC IMUKOBOM KOTEIHLHOM.

L BEMHOMEH
‘ OTKHIYEH

Pucynok 3.2 YcinoBHoe u3o0paieHne HCTOYHNKA

YyacTok
Yyacmok — 310 nUHEWHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCA:

—  nuaMetp TpyOompoBoja;

THUI TPOKJIAKH;
- BUJI U3OJISIINH;
— pacxo/i TEMJIOHOCUTEA.

JIByXTpyOHast TEIuIoBasi CETh M300pakaeTcs B OJHY JIMHUIO U MOXKET, B 3aBUCUMOCTH OT
JKETIaHHWsI  TOJIb30BATENsl, COOTBETCTBOBaTh WJIM HE  COOTBETCTBOBATh  CTaHJIAPTHOMY

nzoopaxenuto cetu mo ['OCT 21-605-82.

Kak n1o6oii OOBEKT CeTH, y4aCTOK MMEET pa3Hble peX UMbl padOThl, HaIpUMeEp,
OTKJTIIOYEH TOJAIONINI WIH «OTKIIOYEH OOpaTHBIN», CM. PUCYHOK «Pexxumbl m300pakeHus

y4acTKa» . OTU PEeKUMBI MO3BOJISIIOT CMOJICIMPOBATh MHOTOTPYOHBIE CXEMBI TEILIIOBBIX CETEH.

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

Pucynok 3.3 HN3o0pakeHue HECKOJIBKUX COCTOSHUI Y4aCTKOB, 321aBaeMbIX Pa3HbIMH Pe:KMMAMHU

Vi3en
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V3en — 3T0 CUMBOJIBHBIM OOBEKT TETNIOBOM CETH. B TEIIOBOM CETH y3aMU SBIISIFOTCS BCE
O0OBEKThl CETH, KpOME€ HCTOYHHKA, MOTpPEOUTENss U Yy4acTKOB. B MaTemaTHyeckod Monaenu
BHYTPEHHEE IPEACTABICHUE OOBEKTOB (KpOME MCTOYHHUKA, 1moTpedutens, nepeMbruku, LTIl u
PETYJSATOPOB) MOJICIMPYETCS IBYMs y3JaMH, YCTaHOBJIICHHBIMM Ha TOJAIOIIEM M OOpaTHOM

TpyOONnpoBOAAX.

VcnoBHoe 0003HaUeHUE Y3JI0BBIX O0OBEKTOB B 3aBHUCHMOCTH OT PCXKUMa pa60TLI

MPECTaBICHBI HA pUCYHKE 3.4.

Tennosad KaMepsa

@® pazeeTBnexHue

»- cMeHa ouameTpa

Pucynok 3.4 YciioBHOe n300paxeHne y3J0BbIX 00bEKTOB

ITpocTeIM y370M B MOJENIM CUHTAETCs JIIOOOM y3€l, YbM CBOMICTBA CIELHMAIBHO HE
oroBopeHbl. IIpocToil y3enm CiIyXKuUT TOJBKO JUIA COSAMHEHUS Y4acTKOB. TakuMH y3naMu JUIs
MOJIET SIBJISIFOTCS] TEIJIOBBIE KaMEphl, OTBETBJICHHS, CMEHbI JUAMETPOB, CMEHA TUIA MPOKIAJAKU

Wiy TUIla u30J40UM U T.1O.
HCHTpaJIBHBIe TCILIOBBIC ITYHKTEI

Llenmpanonwiii mennosot nynkm (L{TII) — 310 y3en JOMOJHUTEIBHOTO PETYIUPOBAHUS U
pacnpenesieHuss TEIUIOBOM »HHepruu. Hanumuywme Takoro ysna nmoapa3symeBaeT, 4TO 3a HUM
HaxXOJUTCSI TYNHUKOBAasi CETh, ¢ MHAUBHUIAyaTbHBIMU moTpeOutTensimu. B LTIl moxer BXoauTh
TOJBKO OJWH YYacCTOK M TOJBKO OJHMH YYaCTOK MOKET BBIXOAUTH. [Ipruem BXOIAIIMI y4acTOK
UIET CO CTOPOHBI MArucCTpajiv, a BBIXOISIIMN Yy4acTOK BEAET K KOHEUHBIM MOTPEOUTEISIM.
Buytpennsas xkoguposka LITII 3aBUCHUT OT ero cxembl NPHUCOECIMHEHUS K TEIUIOBOM CETH. DTO
MOXKET OBITH TPYIIIOBOM 3JIEBATOp, TPYMNIOBONM HACOC CMEIICHUsS, HE3aBUCHUMOE TOKIIOUECHUE
rpymmnbel nmotpeduteneit, Ooitnepsr Ha I'BC u 1.1, Ha naHHBIE MOMEHT B paclopsiKeHUU

nosib3oBarens 28 cxem npucoenunenus LITII.
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Pucynok 3.5 U3zo0Opaxenune LITII

BcnomorarenbHbIi y4acTOK

Bcnomoeamenvhuiti yuacmok  —  yKasbplBaeT HAyajuo TPYOONPOBOIOB  TOPSIUETO
BOJIOCHAOXKEHUSI TIPU YETHIpeXTpyOHOUl TeruioBoit cetu mocie L[TII. DTo HEOOmbIION ydacTok
3aKaHYMBACTCSI MPOCTHIM Y3JIOM, K KOTOpPOMY HOJKJIIOYAeTCs TPyOONpPOBOJX TOPSYEro
BOJOCHA0XKEeHMsI, Kak NToka3zaHo Ha pucyHke «llogkmouenue tpydonposoga I'BCy.

BcnomorarensHbIA
y4acTok ana LTN

£ 5

I

LTn ©

Pucynok 3.6 Ioakarodyenune Tpydonposoaa I'BC

[ToTpebuTens

Ilompebumenv — 3T0 KOHEUHBIN OOBEKT YIaCTKa, B KOTOPBIA BXOJUT OJUH TOJAIONTUN U
BBIXOJIUT OJUH OOpaTHBIA TPyOOmpoBOJ TeruioBoi ceTu. [lom moTpeOuTeneM mNOHUMAaETCS

aOOHEHTCKUH BBOJ B 3JJaHUE.

VYcioBHOE 0003HaYeHHE MOTPEOUTENS B 3aBUCUMOCTH OT peXHMa padOThl MPEACTABICHO

Ha PUCYHKE HIXKE.
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. BEMHOYEH
. OTENHY2H

Pucynok 3.7 ¥YciioBHOe n300paxeHnune norpedureisi

[ToTpebuTenp TEMIOBON IHEPTUU XapaKTEPU3YETCsI pACUETHBIMU HAarpy3KaMH Ha CUCTEMY
OTOIUICHHSI, CUCTEMY BEHTWSILMU M CHCTEMY TOpAYEro BOJOCHAOXKEHHS U PACUETHBIMU
TeMIlepaTypaMd Ha BXOJIe, BBIXOJE TOTPEOUTENs, U PACUETHOM TeMIepaTypoid BHYTPEHHETO

BO3/yXa.

B onHonuHeiiHOM IpeaACTaBJICHHUA HOTpe6I/ITeJH> — 3TO ySHOBOﬁ OJICMCHT, KOTOpLIﬁ

MOJKET OBITH CBSI3aH TOJBKO C OIHVM Yy4aCTKOM.

BHyTpenHsiss KkoIupoBKa NOTpeOUTENs CYLIECTBEHHO 3aBUCUT OT €ro  CXEMbl
MIPUCOETUHEHUS K TEII0BOU ceTu. CXeMbl MOTYT OBITH 3JI€BATOPHBIE, C HACOCHBIM CMELIEHUEM, C
HE3aBUCHUMBIM TPUCOEIMHEHUEM, C OTKPBITBIM WM 3aKpbIThIM 0TOOpoM Boasl Ha ['BC, ¢
peryisaTopamMu TEMIIepaTypsl, OTOIIEHUs, pacxona U T.1. Ha naHHbIi MOMEHT B pacloOpsy)KEHUU

noJsib3oBarens 31 cxema npucoeIMHEHNs MOTpeOuTeNei.

Eciu B 31aHUM HECKOJIBKO Y3JIOB BBOJIAa, TO OOBEKTOM «IIOTPEOUTENIBY MOXHO OIHUCATh
KaXXIIbIi BBOJI. B TOKe BpeMs Kak OJIMH MOTPEOUTENIb MOXKHO OMUCATh MBI KBapTal MJIH 3aBOJI,
3aJ1aB JIUIS TAKOTO TOTpeOuTeNst 0000IIEHHBIE TEIUIOBBIC HArPYy3KH.

O0600111eHHBIN TOTPEOUTEINH

Obobwennvlii.  nompedbumenb  —  CUMBOJIBHBIM ~ OOBEKT  TEIUIOBOM  CETH,
XapaKTEepU3YIOIUICS MOTPEOISIEMBIM PACXOJIOM CETEBOM BOIBI MM 3aJJaHHBIM COMTPOTUBIICHUEM.

Takum notpeduTeaeM MOXHO MOJISTUPOBATh, HAIIPUMED, OOIIYI0 HATPY3KYy KBapTaia.

VYcnoBHOoe 0003HaUeHHE 000OIIEHHOTO MTOTPEOUTENS B 3aBUCUMOCTH OT PeXHMa paboThI

npeaACTaBJICHO Ha PUCYHKC HUIKEC.

BKNHO4YeH
OTKNMHO4YeH

Pucynok 3.8 H3o0paxeHue 0000111eHHOT0 NOTPeONTEIA
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Takoli 00BeKT ynOOHO MCIIOJIB30BaTh, KOTJa BO3HHMKAeT HEOOXOJUMOCTh PACCUUTATh
TUIPABIMKY ceTu 0e3 uH(OpMalMM O TEIUIOBBIX HArpy3kax M KOHKPETHBIX CXeMax
MPUCOEUHEHUS MOTpeOuTenel K TemioBol cetu. Hampumep, mpu pacdyere MarucTpaibHBIX
cereil MH(pOPMAIMK O KBapTalbHBIX CETAX MOXET HE ObITh, a JUIs OLEHKU MOTEeph HAmopa B
MarucTpaisix JOCTaTOYHO 331aTh 0OOOIIEHHBIE pacXobl B TOUKAX MPUCOEIUHEHUS KBapTaJOB K

MaFI/ICTpaJILHOﬁ CCTU.

B onHonuHeHOM M300pakeHuU He TpedyeTcs MOJAKII0YaTh 0000IIEHHbBIN NOTPEOUTETh
Ha OTAEIbHOM OTBOJSILEM y4acTKe, KaK B clydae MpocToro norpedurens. To ecTb B 3TOT y3el
MOET BXOJUTh W/WIM BBIXOJAHWTH JI000€ KOJIMYECTBO YYACTKOB. DTO TMO3BOJIAET OBICTPO U

YI[O6HO, C MUHUMAJIBHBIM KOJINMYCCTBOM HMCXOAHBIX JaHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynok 3.9 BapuaHThl BK/IIOYeHHE 00001IEHHBIX OTPeduTe el

3aaBIKKaA

3aoeusicka — 3TO CHUMBOJIBHBIM OOBEKT TEIUIOBOH CETH, SIBIISIOIIMKICS OTCEKAIOIIUM
YCTPOUCTBOM. 3a/IBUKKA KPOME JIBYX PEKHUMOB padOTHI (OTKPHITA, 3aKPHITA), MOXKET HAXOIUTHCA
B IIPOMEKYTOYHOM COCTOSIHUH, KOTOPOE OMPENECIIAETCS CTENEHbIO €€ 3aKphIThs. [[pomexyTouHoe

COCTOSIHUE 3aJIBIKKH JOJIKHO ONPEEIATCS MPHU €€ pekuMe pabOoThI.

’ : l OTKPBITA

N 3aKpbITa

PucyHnok 3.10 Ycii0BHOe n300paxeHHe 3aABUKKH

VYcnoBHoe 0003Haue€HHE 3allOPHO-PETYIUPYIOIIET0 YCTPOMCTBA B 3aBHUCHUMOCTH OT

pexrMa paboThI:

3a1BIWKKa B OJHOJMHEHHOM W300pKEHUU TMPEICTABISETCS OJHUM Y3JIOM, HO BO

BHYTPCHHEM IIPCACTABIICHUH B 3aBUCHUMOCTU OT 3aJdaHHBIX IMapaMCTPOB B ceMaHTHYECKON Oaze
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JTaHHBIX, MOXET OBITh yCTaHOBJEHa Ha oboux TpyOompoBomax puc 3.10. «OpHonMHEHHOE U

BHYTPEHHE IIPEACTABICHUE 3aABUKKI.

e -

b—
p4

Pucynok 3.11 OgHo/iMHeliHOe 1 BHYTPEHHe NpeIcTaBJIeHue 32 IBHAKKH

ITepembIuka

Ilepembiuka — 3TO CUMBOJBHBIA OOBEKT TEIUIOBOM CETH, MOJECIHUPYIOIUN y4acTOK

MEX1y TIOJIAI0IIUM U OOpaTHBIM TPYOOIIPOBOIAMHU.

VYcinoBHOe 0003HAYEHUE NMEPEMBIUKH B 3aBUCUMOCTH OT PEXHMMa pabOTHI IPEICTABICHO

Ha pUCYHKC HHXKC.

OTKDEITA

3aKpbeITA

Pucynok 3.12 YcinoBHoe npeacrasiieHue epeMbIYKH

[lepembluka TMO3BOJIAET CMOJICIUPOBATh YYACTOK, COCAUHSAIOIINAN TOAAIOMMNN U

oOpaTHBIN TpyOONPOBOJBI. B 3TOT y3em MOXKET BXOAWTH W/WJIW BBIXOJUTH JII000E KOJUYECTBO

— =%

Tak kak mepeMbluka B OJHOJMHEWHOM HW300paXCHUHU MPEJCTaBlIeHA Yy3J0M, TO IS

YYaCTKOB.

Pucynoxk 3.13 Ilepembruka

MOJICIIUPOBAHUS COCTUHEHHS MEXIY MOAAIOIUM TPYyOOIPOBOIOM OJHOTO Y4acTKa U OOpaTHBIM
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Tp}I6OHpOBOIIOM APYroro ydacTtka OJHOro 3JIECMCHTA «IICPEMbIUKa» HCIOCTATOYHO. HOHa,IIO6}ITC}I

€llle 1Ba y4acTKa: OJNH TOJBKO MOAAIOUINI, IPYrol - TOJBKO OOpaTHBIM.

Pucynok 3.14 CoennHeHue Meskay NOJAKIIAM TPYOONPOBOAOM OJHOI0 YYACTKAa H OOPATHBIM

TPYOONPOBOIOM IPYIOro y4acTka

Hacocnas cranuus

Hacocnas cmanyuss — CHUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTEPH3YIOMIUKCS

3aJIaHHBIM HAIIOPOM WJIM HAIOPHO-PACcXOAHON XapaKTEepUCTUKON YCTaHOBJIEHHOTO HAacoca.

HacocHast cTaHIMs B OJHOJIMHEHHOM HM300pa)KCHUHU MPEICTABISACTCS OJHUM y3joM. B
3aBUCHUMOCTH OT TaOJWYHBIX TApaMeTPOB ATOTO y3Jla HACOC MOXKET OBITh YCTAaHOBJIICH Ha
MOJAIOIIEM MJIM 00paTHOM TPyOOINpoBOoE, MO0 Ha 000MX TPyOOIPOBOAaX OJHOBpeMeHHO. [l
3aJIaHUs HAMPABJICHUS JCHCTBUS HAcOCa B ATOT y3€I TOJIBKO OJIMH YYaCTOK 00s3aTelbHO JOKCH

BXOOWUTHb U TOJBKO OJMH Y4aCTOK AOJIZKCH BBIXOJAUTD.

Pucynok 3.15 Hacocnasi cranuust

Hacoc MoxHO MoaenupoBaTh ABYMs CIOcOOaMM: JMOO Kak MJEaJbHOE YCTpPOMICTBO,
KOTOpPOE M3MEHSET JaBjiCHHE B TPYyOONpPOBOJE Ha 3aJaHHYIO BEIWYHHY, OO KaK YCTPOMCTBO,

paboTaroliee ¢ y4eTOM pealibHOM HalopHO-PacXOJHON XapaKTepUCTUKH KOHKPETHOTO Hacoca.

B NEpBOM CJiydac MPOCTO 3a4acCTCd 3HAYCHHUC HaAIopa HACOCa Ha IMOJarouIcM n/uau

oOpatHoM TpyOomnpoBoje. Eciu 3HaueHne Harmopa Ha OAHOM M3 TpyOONpPOBOJIOB PAaBHO HYIIO, TO
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HaCcoC Ha 3TOM Tp}I6OHpOB0I[e OTCYTCTBYCT. Ecau 3nauenwne Hariopa OTpHULATCIIBHO, TO 3TO

03HAYaeT, YTO HACOC paboTaeT HaBCTPEeUy BXOMSIIEMY B HETO yJacTKYy.
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Pucynok 3.16 Ilnezomerpuueckue rpapukmn

Ha pucynke 3.16 BuIHO, KaK pa3iMyHbIE HAMNpPaBICHUS YYACTKOB, BXOIAIIUX U
BBIXOJIAIIIUX M3 HACOCA B COYETAHUU C PA3HBIMH 3HaKaMU HAIopa, BIUAIOT HA PE3yIbTaT pacyeTa,

0TOOpaXEHHBIN HA TFE30METPUUECKHX TpaduKax.

Korpa 3amaeTcss TOIbKO 3HAYCHHE Haropa Ha HacCcoCC, OHO OCTACTCA HCU3MCHHBIM HC

3aBUCHUMO OT IIPOXOAAIICTO YCPE3 HACOC pacxoaa.

Ecnn MomenupoBatrs paboty Hacoca ¢ yuerom ero QH xapakTepucTuKu, TO CIEIyeT

3aJ1aTh PACXO/Ibl M HAMOPBI HA TpaHUIaX paboyeil 30HbI Hacoca.

Hmam|
Hmin ‘\\
n
Gmin Gmas

Pucynok 3.17 HanopHo-pacxoaHasi XapaKTepHCTHKA HACOCA

[To 3a1aHHBIM ABYM TOUYKaM Ompenessercs napadoyia ¢ MAKCHMYMOM Ha OCH JaBJICHUIA,
10 KOTOpOHM pacueT u OyneT ONpeieNaTh Halop Hacoca B 3aBUCUMOCTH OT pacxoga. Crienyet
OTMETHUTh, YTO XapaKTEPUCTHUKA, 3aJaBacMasi TAKUM 00pa3oM, MOXET OTJIMYAThCS OT peanbHOU

XapaKTEpUCTUKN Hacoca, HO B mpeaenax padoueil obmacTu o0e XapaKTEpUCTHKH MPAKTHYECKU
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COBIAJAIOT. J{JIs1 onMcaHusl HECKOJIBKUX MapajiebHO pabOTaIOIIUX HACOCOB JOCTATOYHO 3a/1aTh
UX KOJIMYECTBO, M PE3yIbTHPYIOIAs XapaKTepUCTHKa OyAeT OIpelesieHa IIpu pacyere

ABTOMAaTHYCCKU.

Tak kak Hamopwl Ha TpaHUIAX pabouel obnacTu Hacoca OepyTcs M3 CIPaBOYHUKA U
BCEI/1a MOJOKUTENbHBI, TO HANPABJIECHUE JACHCTBUS TAKOTO Hacoca OyAeT ONpenesiThCs TOJIBKO

HaIIPaBJICHHUCM BXOJAIICTO B Y3CJI YHaCTKaA.

Hpoccenupyromue ycTporncTBa

Jpoccenupyroniye ycTpoHCcTBa B OJHOJIMHEHHOM IPEICTaBICHUU SBISIOTCS y3J1aMH, HO
BO BHYTPEHHEU KOJUPOBKE — 3TO JOMOJTHUTEIbHBIE YYACTKH C TMOCTOSHHBIM WA TEPEMEHHBIM
CONpOTHUBIIEHHEM. B npoccenupyromuil y3en o005S3aTeabHO JOKEH BXOAMTH TOJBKO OJUH

Y4aCTOK, X TOJIbKO OJJMH Y49aCTOK H3 y3JIa NOJIDKCH BBIXOJIUTh.

Ha nogawuen apySonpodoges Sregq
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O e o
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Pucynok 3.18 /Ipoccenupyrommue ycrpoicrsa

JlpoccenbHas maiiba

/lpoccenvrnas watiba — 3TO CUMBOJIBHBIM OOBEKT TEIUIOBOM CETH, XapaKTepU3yeMbIi
(MKCUPOBAHHBIM COIMPOTHUBIICHHEM, 3aBHCSIIMM OT JuaMerpa Imaiowl. JlpoccenbHas miaiiba
MMEEeT JBa peKMMa paboThl: BbIUKCIsiEMasl M yCTaHaBlIMBaeMas. Y CTaHaBJIMBaeMasl 1aiiba — 3To
HEperyJIupyeMoe CONpOTUBIIECHUE, TO BEIMYMHA FACUMOr0 1aii0oii Haropa 3aBUCHUT OT KBaJpara,

MIPOXOJIAIIETO Yepe3 maidy pacxoa.

Beiydcnaeman wakba

[ | Yeranasnueaeman waiba
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Pucynok 3.19 YcinoBHoe npeacrasiieHue maiobl

Ha PUCYHKC BHUIHO, KaK MCHAKOTCA IIOTCPH Ha 111317166, YCTaHOBHeHHOﬁ Ha I10JaromcM

TpyOOIIPOBOJIE, IIPU YBEIUYEHUU PACX0a Yepe3 Hee B J1Ba pasa.
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Pucynok 3.20 XapakTepuCTHKH JApocceIbHbIX A0

Perynarop naBnenus

Pezynamop oOaeénenuss - yYCTPOWCTBO C TIEPEMEHHBIM COIPOTHUBIICEHHEM, KOTOPOE
MO3BOJISIET TOJAJIEP)KUBATh 3a/IaHHOE JIaBlIeHWE B TPYyOONpPOBOJE B OMpPENEICHHOM AHarna3zoHe
W3MEHEHUA pacxofa. Perynsarop naBieHus MOXKET yCTaHABIMBATHCS KAk Ha MOAAIOIEM, TaK U Ha

oOpaTHOM TPyOOTIPOBO/IEL.
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Pucynok 3.21 Peryasitop nasJieHust

Ha pucynke 3.21 moka3aHo, 4TO MpW YBEIMYEHHUH B JIBa pa3a pacxoja depe3 perysirop,
YCTAHOBJIEHHBIH B 0OpaTHOM TpyOONpOBOJAE, [aBICHHE B pETyJIUPYEMOM Y3Jleé OCTaeTcs

IIOCTOSAHHBIM.

Bennuuna COIIPOTHUBJICHUA  PETYJIATOpPAa MOXKCET HU3MCHATHCA B  Ipcaciax oOT

OECKOHEUHOCTH /10 COMPOTHUBIICHUS TIOJHOCTBIO OTKPBITOTO perynaropa. Eciau ycnoBusi paboTsl
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CCTU 3aCTaBJIAKOT PETryATOP IMOJHOCTBIO OTKPBITHCA, TO OH HAYUHACT pa60TaT1> KakK

HEPETYJIUPYEMBIN APOCCENUPYIONIUN Y3€EIL.

Perynsitop pacnonaraemoro Harmopa

Pezynamop pacnonazaemozco manopa — 3TO CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH,

MTOAICPKUBAIOIITUH 3aIaHHBIA pacIoiaraeMblii Harmop mociie ceosl.

Pabota perymstopa pacnojaraeMoro Harmopa aHaJIOTHYHA paboTe perynsTopa JaBJIeHus,
TOJBKO B O3TOM Cllydae pEryJIATOp CTapaceTcs ACpKaTh IOCTOSHHOM 3alaHHYI0 BEIHYUHY

pacmojgaracmMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

PucyHnok 3.22 Yci10BHOe NIpeicTaB/IeHHE PETYJISATOPOB HANOPa

Perynstop pacxona

Pecynamop pacxooa — 3T0O CUMBOJIbHBI OOBEKT TEIJIOBOM CETH, MOJACPKUBAIOIINN

3aJaHHBIM I1OJIB30BAaTCJICM PAaCXOd TCINIOHOCUTCIIA.

PerynsTop MOXHO ycTaHaBiIMBaTh Kak Ha TMOJAiOlIEeM, TaKk MU Ha OOpaTHOM
TpybomnpoBoze. K pabore perymnsitopa pacxojga MOXHO OTHECTH BCE CKa3aHHOE MPO PETyNISTOPHI

JaBJICHHUSA.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha o6paTHoM TpyGonposoae

Pucynok 3.23 YciioBHoe npeacraBjieHUe peryJjasiropoB pacxoaa

B cymectByronmmx ©6a3ax ganHbeix «ZULU» mnpemgycMaTpuBaioTcs CTaHIapTHBIC
XapaKTEPUCTUKHU IO MPUBEJICHHBIM BBILIE THUIIAM 00BbEKTOB CUCTEMBbI TETIOCHA0KEHUSI.
CoctaB nHpOpMaIMH 10 KAXKIOMY THITY 00BEKTOB HOCHT KaK HH(OPMATHUBHBIN XapakTep

(HaHpI/IMepZ A1 UCTOYHHUKOB - HAMMCHOBAHUC MPCANPHUATHIA, HAMMCHOBAHHNEC HCTOYHUKA, IIA
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notpeduTenei - aapec y3ia BBoJa, HAMMEHOBAHUE y3J1a BBOJA U T.J.), TAK U HEOOXOJIMUMBIHN s
(G YHKIIMOHMPOBAHUS PACUETHON MO (HApUMep: IJii UCTOYHUKOB - T€0/Ie3UYeCKasi OTMETKA,
pacyeTHasi TeMreparypa B MoJalolieM TpyOoIpoBo/ie, pacyeTHasl TeMIepaTypa X0JI0AHOU BOJbI).
[TonHoTa 3amonHeHust 0a3bl JAHHBIX IO MapaMeTpaM 3aBUCUT OT HAIUYMsI UCXOJHBIX TAHHBIX,
MPEAOCTABICHHBIX 3aKa3YMKOM U OINPOIICHHBIMU CYOBEKTaMU CHUCTEMBI TEIUIOCHAOXKEHUS

HaACCJICHHOI'O ITYHKTA.

HpI/I JKCIIAaHUH T10JIb30BATCIIA, B CYICCTBYIOIIHUC 0asbl JaHHBIX I1O 00BEKTaM CETH MOKHO

,Z[O6aBI/ITI) JOITOJIHUTCIIBHBIC ITOJIA.

3.3 IlacmopTH3anusi U ONMCAHME PACYETHBIX eIMHUI] TEPPUTOPUATBHOIO JIeJICHUs],
BKJII0OYasi aAMUHUCTPATHUBHOE
DJEKTPOHHAs MOJEIb IIO3BOJIAET HAriIHO HAa TOIOOCHOBE CEIBCKOTO IOCEICHUS
pa3rpaHUyYUTh U MACTIOPTU3UPOBATH €UHUIBI TEPPUTOPUATIBHOTO JeNaeHUs. TakumMu rpaHuaMu
TEPPUTOPUAIIBHOTO JEIEHUS MOTYT SIBJISITHCS:
® KaJacTpOBbIE KBapTaJbl;
® TEIJIOCETEBHIE PAOHBI;
® [UIAHMPOBOYHBIE PAliOHBI;

® AIMHUHHUCTPATHUBHBIE PAaHOHBI.

Cerka paiioHUpOBaHUS, HAHECEHHAS B SJIEKTPOHHON MOJIEIH, MO3BOJISIET MPUBSA3ATh 0a3y
JAHHBIX, COCTOSIIYIO U3 CBEJICHUH, BXOAIINX B NACIOPT €AMHULIBI TEPPUTOPUATIBHOTO JICJICHUS,
K IUIONIAJIHOMY OOBEKTY, ONpEeNeNsIoNneMy TpPaHUIBI d3TOM  eauHUIBl. [ 'padudeckw,

aJIMUHHCTPATUBHOE JIeJICHUE MPOWIITIOCTPUPOBAHO HA PUCYHKE 3.24.
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E YcnoBHble 0603HaueHus

HIIHBYTE HETOXN TenROcHSHE
[ Bocrosas sorenuias
- Vroabsas koreansas MYTT «MYK»

1 [ /breanian xoreasnan MYTT«MYKy
D Korensnas T «Pocasxoso -1n

[ Korenenan 22

) ] Koreauman TH oPocansono K0anoen

Pucynox 3.24 Jle1enne Teppuropuu ropoaa MypMaHCK 10 30HAM TeIIONJIOCHAOKEHUS
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3.4 T'mapaBamyeckuii pacuer TeIJI0BbIX cerei JI1000i1 CTeneHn
3aKO0JBIOBAHHOCTH, B TOM 4YHCJIe¢ THAPABIMYECKMH pacyeT NIPH COBMECTHOH padore
HECKOJIbKHX HCTOYHHKOB TEIIOBOM JHEPIUM HA eIMHYI0 TEeIJIOBYIO CeTh

TennoruapaBiuueckuii  pacueT MNporpaMMHO-pacueTHoro komruiekca ZuluThermo
BKJIIOYaeT B ceOs MOJHBIA HAa0Op (PYHKIMOHAIBHBIX KOMIIOHEHTOB M COOTBETCTBYIOIIHME WM
MH(pOpPMAIMOHHBIE CTPYKTYphl 0a3bl JAHHBIX, HEOOXOAUMBIX AJIS TMIPABIMYECKOIO pacyera u
MOJCIIMPOBAHMS TEIUIOBBIX CETEN.

Pa3MepHOCTBh pacCUNTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHDb UX 3aKOJIBIIOBAHHOCTH, a TAKKE
KOJIMYECTBO TEIJIOUCTOYHUKOB, pa0OTAIOMIMX Ha OOIIYIO CETh - HE OTPAHUYEHBI.

[locne co3maHusi pacyeTHOM MAaTeMaTUYecKOM MoAenu ceTh Hu  (GOpMUPOBAHUS
NaclopTU3alUU KaXKA0ro OoOBEKTa CETH, B MOJYYUBIICHCS SJIEKTPOHHOM MOJAENTH IMOCEIEeHUs
MOTYT BBITIOJHATHCS PA3JIMYHbIE TEIIOTUAPABINYECKAE PACUETHI.

Pacuer cucrem TeruiocHaOXeHHUsST MOXKET MPOU3BOAMTHCSA C YYETOM YTEUEK U3 TEIJIOBOM
CETH M CUCTEM TEIUIONOTPEOJICHNUS, a TAK)KE TEIUIOBBIX MOTEPh B TPYOONPOBOIaxX TEIIOBOM CETH.
Pacuer TemnoBBIX MOTeph BeAeTcs MO0 1O HOPMATHUBHBIM MOTEPSM, JIMOO MO (PaKTHUECKOMY
COCTOSIHUIO U30JISALINH.

PesynbTaTel pacueToB Moryt ObITh 3KkcnmoptupoBanbl B MS  Excel, narmsano
NPEICTaBIEHbl C IOMOIIbI0 TEMaTHUYECKON packpacku M MbE30METPUUYECKUX TpauKoB.
Kaprorpadguueckuii matepuan W cxemMa TEIJIOBBIX CeTed MOXKET ObIThb OodopmiieHa B BHJIC

JOKYMCHTA C UCIIOJIb30BAHUECM MAKCTA I1I€CYaTH

B mnacrtosimee Bpemsi B coctaB pacdyetoB [IPK Zulu Thermo Bxoaur 6 TuNOB

THAPAaBINYCCKOI'O pacucTa:

® HaJaJO0YHBIN pacyeT;

® [IOBEPOYHBIN pacyer;

® KOHCTPYKTOPCKHUH pacyer;

® pacyer TeMIepaTypHOro rpaduka;
® pacyer HaJEeKHOCTH;

® DPACYCT HOPMATHUBHBIX IMOTCPb TCILJIA YCPE3 U3OJIALUIO.
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3.5 MoaeanpoBaHue BceX BH/I0B NepeKJIIOYEHUI, OCYyIIeCTBIAEMbIX B TEIJI0BBIX
ceTsiX, B TOM 4YHCJIe NMepPeKJIIYeHUl TeNnJIOBbIX HATPY30K MEKIY MCTOYHUKAMHU TeNJI0BOi
JHEPruu

[Iporpammuoe ob6ecneuenue [IPK ZuluThermo mno3BonsieT mpoBOAUTH MOJETUPOBAHUE
BCEX BHUJOB MEPEKIIOUYEHUNA B «TUApaBInyeckoil moxenu» cetu. CyTh 3akioyaeTcss B
aBTOMAaTHUYECKOM OTCIIEKMBAHUU MPOTPAMMOIl COCTOSIHMSI 3alIOPHO-PETYIUPYIOLIEH apMaTyphl U
HACOCHBIX arperatoB B 0a3e IaHHBIX OMUCAHUS TEIJIOBOU ceTh. JIto0oe nmepexioueHre Ha cxeme
TEIJIOBOM CETH BJIEYET 3a COOOM aBTOMATUYECKOE BBIMOJIHEHHE THIPABIMYECKOrO pacuera, W,
TakuM 00pa3oM, B JItOOOH MOMEHT BPEMEHHU IOJIb30BATENb BUAUT TOT THIPABIMYECKUN PEXUM,
KOTOPBIM COOTBETCTBYET TEKYIIEMY COCTOSHUIO BCEW COBOKYITHOCTH 3allOPHO-PETYIHPYIOMIEH
apMaTypbl U1 HACOCHBIX arperaToB Ha CXeMe TEIIOBOM CeTH.

[lepexntoyernst MOTYT OBITh KaK OJMHOYHBIMH, TaK M TPYIIOBBIMH, IJisi 1000
BBIOpaHHOM (MIOMEUEHHON) COBOKYITHOCTH MEPEKITIOUAEMBIX AJIEMEHTOB.

Jlist HAcOCHBIX arperaToB M WX TPYNI B MOJEIH JOCTYMHBI HECKOJIBKO BHJIOB
MIEPEKITIOYCHUI:

e BKJIIOYCHHE/BBIKIIIOUYCHHE,
® IPOCCENMPOBAHUE;
® U3MEHEHHE YacTOThI BpallleHUs PUBO/A.

3aBJKKM TUIA «IPOCCENby», MOMUMO JIBYX KpaHHUX COCTOSIHMM (OTKpbITa/3aKphITa),
MOTYT WUMETh TMPOMEXYTOUHOE COCTOSHHUE «IPUXKATa», OMpenensieMoe B JTUOO B MPOIIEHTax
OTKpBITHS KjamaHa, Ju00 B yuciae O000poTOB INTOKAa. Ilpu 3TOM COCTOSHHMM 3aJBHUXKKA
MOJEIHUPYETCS CBOUM THUIPABIMYECKUM COIMPOTUBICHUEM, PACCUUTAHHBIM IO MACIOPTHOU
XapaKTepUCTUKE KIIallaHa.

[Tpu mo6oM NEPEeKITIOYCHIH HACOCHBIX arperaToB B HACOCHOW CTaHITUU WJIM Ha UCTOYHHUKE
aBTOMATHYECKH I[EPECUUTHIBACTCS CyMMapHas pacxXOJHO-HAlOpHas XapaKTepUCTUKa Bceil
COBOKYITHOCTH pabOTaOIINUX HACOCOB.

J{nst perynsiTopoB JaBIEHUS U PACX0/1a MEPEKIIOUCHUEM SIBIIETCS U3MEHEHUE YCTABKHU.

Jlnst moTpeOuTerneil nepekItoueHueM SBIsSeTCs J1I000e U3 CIeNyOUUX JeHCTBUMI:

e  BKJIIOYCHHUE/OTKIIOUYEHUE OJTHOTO WIIM HECKOJIBKUX BUJIOB TEIUIOBOW HATPY3KH;

o OrpaHNYCHUEC OJHOT'O MJIN HCCKOJIBKHUX BUJ0B TEIJIOBOM Harpys3Ku;
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®  U3MEHEHHE TeMIEPaTypHOro rpaduka Wik yAETbHBIX PACX0JI0B TEINIOHOCUTENS 110
BUJIaM TETUIOBOM HATrPy3KH.

[IpeagycmMoTpeHna TeHepalusi CHEHHATbHBIX OTYETOB OO0 OTKIIOYEHHBIX/BKIIOUEHHBIX
aboOHEeHTaX M YydYacTKaX TEeIJIOBOM CEeTH, COCTOSHHE KOTOPBIX HW3MEHUJIOCh B pe3yibTare
MOCJIETHETO MPOU3BEIECHHOTO €IMHUYHOIO WJIM TPYNIIOBOIO MEPEKIOYEHHS. DTH OTYETHI MOTYT
coJiepxkaTh r00yI0 HHpopMaIuio 00 3TUX 00BbEeKTaX, COACPIKAIIYIOCS B Oa3e JaHHBIX.

Pexum ruapaBinyeckoro MOJAEIUPOBAHUS IO3BOJISET ONEPATHBHO IMOJIy4aTh OTBETHI Ha
Bonpockl Tuna «4Yro Oyxaer, eciu...?» ITO JaeT BO3MOKHOCTh U30€kKaTh OUITMOOYHBIX JCHCTBUI
MIPY PETYIMPOBAHUU PEKHUMA U TIEPEKITIOYCHHSIX Ha PEaIbHOM TETUIOBOM CETH.

[loncucremMa TrUAPaBIMYECKUX PACUYETOB IO3BOJIAET MOJEIUPOBATh IPOU3BOJIbHBIE
pEXHMBI, B TOM 4HCJIC aBapuiHble M TEPCIEeKTHBHBbIC. [HApaBIUYECKOE MOJEIMPOBAHUE
MIPEAIOoNaraeT BHECEHUE B MOJENIb KAKUX-TO U3MEHEHUH C LIE€JbI0 BOCIPOU3BEACHUS PEKUMHBIX
MOCIIEJICTBUN JTUX HW3MEHEHHH, KOTOpPhIE WCKaXKAlOT peajbHble JaHHBIC, OMUCHIBAIOIINE
AKCIUTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSIHHUH.

[loncucreMa THIPABIMYECKHX PACUETOB COJEPKUT CHEIUAIBHBIA WHCTPYMEHTApUIA,
MO3BOJISIIOIIMM  JUIsl 1IeJIell MOAENMpOBaHUS CO3/1aBaTh W aJIMUHHUCTPUPOBATH CIEIHAIbHBIE
«MOJIeNIbHbIE» 0a3bl — HaOOpbl JAaHHBIX, KIOHHUPYEMBIX M3 OCHOBHOM (KOHTPOJIbHOM) Oa3bl
JAHHBIX ONHMCAHUS TEIUIOBOM CEeTH, Ha KOTOPBIX MpPEIyCMaTPUBAETCS IMPOU3BEIEHHE JIFOOBIX
MaHUNYJIAIUA Oe3 pUCKa MCKA3UTh WM IMOBPEAUTH KOHTPOJbHYIO 0azy. JlaHHBIM MeXxaHu3m
TaKkXke OOECIeYnBAaCT BO3MOXHOCTh OCYIIECTBJICHHS CPABHUTEIBHOIO aHANIM3a Pa3IUYHBIX
pPEXXUMOB pabOThl TEIJIOBOM CETH, pEealiM30BaHHBIX B MOJENbHBIX 0a3zax, Mexay coboi. B
YaCTHOCTH, HAIJBSIAHBIM ~ AHAJIUTUYECKUM  MHCTPYMEHTOM  SIBIISIETCSI  CPaBHHUTEIbHBIN
BE30METPUUECKUN TpapuK, Ha KOTOPOM INPHUBOJATCS HM3MEHEHHS TMIPABINYECKOIO pPEexXUMa,

mponsomeaAmue B pe3yjabTaTC TEX NJIN MHBIX MaHHHYJISIIII/Iﬁ.

AKTyanm3aius cxembl TeriocHabxenns Ha 2023 roa B cocTaBe DJICKTPOHHOH MOJIETN
CXEeMBbI TeIUIOCHaOKeHMsI T.MypMaHCKa COJEPKUT B TOM YHCJIE€ OTACIBbHBIA CIIOH, B KOTOPOM
peayiM30BaHbl BEPOSATHBIE CIICHAPUU pa3BUTHS aBapuil B CHCTEMaX TEIUIOCHAOXKEHUS C
MOJICIMPOBAHUEM TUIPABIUYECKUX PEKUMOB paOOThl TaKMX CHUCTEM, B TOM YHCIIe TIPU OTKa3e
AJIEMEHTOB TEIUIOBBIX CETeH W TPH aBapUUHBIX peXUMaX padOThl CHCTEM TEIUIOCHAOKEHUS,

CBS3aHHBIX C MPCKpAIICHHUEM I10Ja9N TCILIOBOM 9HCPIUH.
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3.6 Pacuer 0asaHcoB TenJioBoii JHEPIruM Mo HCTOYHUKaAM TeNJI0BOM JHEPIum M 1o

TEePPUTOPUATBHOMY NPU3HAKY

B pesynaprate pacueToB OallaHCOB TEIUIOBOW SHEPIMM MO MCTOYHMKAM U 110
TeppUTOpUATLHOMY Tpu3Haky, BbimonHAeMbIx B [IPK  ZuluThermo, ycranaBiamBaercs
NOTPEeOHOCTh B TEIUIOBOM 3HEPIHM CYIIECTBYIOIIMX M NMEPCHEKTUBHBIX MOTPEOUTENEH B KaXKI0M
CyOBEeKTe OKpYyTa, C 1eJIbI0 YCTAaHOBJICHHUS J0JIM MOJIE3HOT0 OTIYCKa TETIOBOM YHEPTUU B CETh U

3HA4YECHUH NIOTEPb SHEPIUH.

Pe3ynbpTaThl BEIOJHEHHBIX PACUETOB MOXKHO 3KciopTupoBath B MS Excel.

3.7 Pacyer moTepb TeILUIOBOW JHEPruud 4Yepe3 W30JANUI0 M € YyTedyKaMH
TeNJIOHOCUTEJISI

Llenpt0 JaHHOTO pacyeTa SIBJISETCS ONpPENeICHNE HOPMATUBHBIX TEIUJIOBBIX MOTEPh YEPE3
M30JISIUI0 TPpyOOnpoBoAOB. TenaoBbie MOTEPH ONPEIENISAIOTCS CYMMapHO 3a IoJl ¢ pa30MBKOM 1O
Mecsnam. [IpocMoTpeTs pe3ynbTaTsl pacyeTa MOXKHO KaK CYMMAapHO IO BCEU TEIIOBOW CETH, TaK
U MO0 KaXJAOMY OTIEIbHO B3ATOMY MCTOYHHMKY TEIJIOBOM SHEPrUU U KaKIOMY LIEHTPAIbHOMY
terwioBoMy myHKTy (LITII). Pacyer MokeT OBITH BBIIOJHEH C YYETOM IONPABOYHBIX
K03((HULIMEHTOB HA HOPMBI TEIJIOBBIX MOTEPD.

[TpocMoTpeTh pe3ynbTaThl pacyeTa MOKHO KaKk CyMMapHO IO BCEW TEIUIOBOM CEeTH, TaK U
M0 KaXJOMY OTIEIbHO B3ATOMY HCTOYHUKY TEIUIOBOM SHEPIHMM U KaXKJOMy UEHTPaIbHOMY
termoBoMy myHkTy (L[TII), a Taxke Mo pa3nu4HbIM BlajenblaM (OamaHcoaepKaTENsIM)
YYaCTKOB TEILIOBOW CETH.

Bo3MO)HO KONIMpOBaHKE UCXOAHBIX JAaHHBIX OT oAHOro ucrounuka win L[TII cpa3y Bcem
oObekTaM, otaenbHo uctouHukaM, L[TII mo koutypy otornenus win I'BC. Takxe pe3ynbraTs
BBINIOJTHEHHBIX PAcUETOB MOYKHO MOCMOTpeTh 3kcnopTupoBaTh B MS Excel. Ha pucynke 3.24
MIPUBEJICHBl PE3yJbTaThl pacueTra IMOTEPh TEIJIOBOM IHEPTrUM Yepe3 HU3OJSALUI0 M C yTeuKaMu

TCIIIIOHOCHUTCIIA.
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Pacyer HepMaTHEHBIX TENAOBLIX NOTEPL n
B- Tennoeas ceTs lpamuk Cpeareronobsie e Corpanis
- Korenstaa Me 1 Twe 260 Teo 950 The 55 Trpgr |20 s =
j-utn-3 Tnoa [1500  Tee 200 Troa 20  Tneas [10.0 e
Lul.m f e Tof 700 Tof 490 (®) Cyramaphsie No noaceTy
. : afip ofip .
L UTN -1 B0 (D) Mo garromy yzay
= UTN -2 A Nonpasousi koadtuumenT Ha HopiMEl TENADBEIX NOTERD Bnanensuks
----- LT -2 Mec)
[ Puccrue saronosku e orwere [Bee Bnagensius) w
|N.|Mpo.../ Tws |Trp |Tnoa |Tobp | Txe | QnoaMkan| Gobp Mkan| Gy noa 7 | Qy7_nea .| Gy7_obp 7 | Qy7_obp ...| Gy7_not 7 | QyT_mor ...
j0 744 78 00 W26 542 50 %67 41.5 186.2 182 1520 94 3208 187
no 78 00 600 00 50 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pegpans 0 672 78 00 1026 542 00 4§74 374 1682 17.3 1734 94 289.7 20.8
no 78 00 600 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Mapr 0 744 35 00 %521 505 00 880 77 187.7 173 1524 9.7 3208 16.3
neo 39 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apene O 720 31 00 728 435 00 694 298 1839 134 186.7 8.1 3104 15.8
no 31 00 600 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Mai o 4 58 00 537 360 00 03 0.1 1.0 0.1 1.0 0.0 3208 16.3
n 740 38 00 600 00 00 666 15.8 190.4 114 193.7 0.0 0.0 0.0
Meore o0 150 00 379 232 00 00 0.0 0.0 0.0 0.0 0.0 3104 15.8
n 72 150 00 600 00 00 648 154 185.3 1.1 1885 0.0 0.0 0.0
Veone oo 178 00 287 249 00 00 00 0.0 0.0 0.0 0.0 3208 16.3
N 744 178 00 600 00 00 663 155 1915 115 1847 0.0 0.0 0.0
Aeryer O D 160 00 347 278 00 00 00 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 €00 00 00 663 158 181.5 115 1847 00 00 0.0
Centafips O 700 105 00 505 346 00 4354 212 181.0 31 1822 63 3104 15.8
n zo 1009 00 600 00 00 18 0.4 51 0.3 5.2 0.0 0.0 0.0
Oxrafipe O 744 45 00 678 415 00 €74 288 1906 123 1831 80 3208 16.3
no 4% 00 €00 00 00 0O 0.0 0o 0.0 0.0 00 00 0.0
Hosfpe O 720 03 00 823 470 00 772 31 1823 150 1864 88 3104 15.8
no £43 00 €00 00D 00 OO 0o 0.0 0.0 0.0 0.0 0.0 0.0
Oexatps O 744 50 00 957 516 00 805 e 187.3 178 1923 9.9 3208 16.3
no 50 00 €00 00 00 OO 0o 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 8935 331.8 22327 1663 22764 637 37766 200.7

PucyHnok 3.25 Pe3yabTarsl pacuera morepb TEIJIOBOH JHEPruU 4Yepe3 M30JALMI0 U C YyTe4YKaMu

TECIJIOHOCHUTCJIA

3.8  Pacuer moka3zareJieil Ha/Ie2KHOCTH TeNJIOCHAOKEeHU S

[lenpro pacyera sBISETCS OICHKA CIOCOOHOCTH JACHCTBYIOIIUX H TPOSKTHPYEMBIX
TEIUIOBBIX CETEH HaJeKHO OOecrevrBaTh B TEUCHUE 3aJaHHOTO BPEMEHU TPeOyeMbIe PEeKHUMBI,
nmapamMeTpbl ¥ KadeCTBO TEIUIOCHAOKEHHsSI KaXKJIOro MOTpeOHuTeNsa, a Takke OOOCHOBaHHE
HEOOXOIUMOCTH U TIPOBEPKU dSPGHEKTUBHOCTH peanu3allid MEpPOINPHUATUM, TMOBBIIIAOIINX
HAJIe)KHOCTh TETNIOCHA0KEHUS TOTpeOUTENel TETUIOBOM YHEPTHH.

OrneHKka HAJEKHOCTH TEIUIOBBIX CETeH OCYIICCTBISACTCS IO pe3yjbTaTaM CpaBHEHUS
pacUeTHBIX 3HAYCHHWH TIOKA3aTeNed HAJIeKHOCTH C HOPMHUPOBAHHBIMU 3HAYEHUSMU ITUX
MoKasareseil B COOTBETCTBUU C MojoxkeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME HEOOXOJIMMOCTH peajn3allid MEPOINPHUSTHH, MOBBIIAIOIINX HAJACKHOCTh
TEIUIOCHAOKEHUS TMOTpeOuTeneil TEeIUIOBOM SHEpPrHH,

OCYHICCTBIIAICTCA 1O  PE3yJibTaTaM

Ka4€CTBCHHOI'O aHAJIN3a IMOJYYCHHBIX YHUCJIICHHBIX 3HAYCHHH.
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[IpoBepka > GhEKTUBHOCTH peaNu3alud  MEPONMPHUITHI, MOBBIMIAIOIUX HAJACKHOCTh
TEIJIOCHAOXKEHUSI TOTPEOUTENEH, OCYIIECTBISIETCS MyTEM CPAaBHEHUSI MCXOAHBIX (IIOTYYEHHBIX
0 peanu3aluy) 3HA4YeHWW ToKa3aTeled HaJEeKHOCTH, C pAacYeTHBIMU 3HAUYCHMSIMH,

MOJIYYEHHBIMU TOCIIE peanu3ainu (MOICIUPOBAHUS PEAU3aIH) STUX MEPOTIPUATUH.

3.9 TI'pynnoBble H3MEHEHUS] XAPAKTEPHUCTHK OOBEKTOB (YYAaCTKOB TeMJIOBBIX
ceTeill, mMoTpeduTeeii) MO 3aJaHHBIM KPHUTEPUSIM C LeJbI0 MOJEJUPOBAHUN PA3THYHBIX
NePCNeKTUBHBIX BADHAHTOB CXeM TeIJIOCHAOKeHH

JIaHHBII MHCTPYMEHT NPUMEHUM U1 DPa3IWYHBIX ILEJIe W 3aJad TUAPABIMYECKOTO
MozaenupoBaHus.  OCHOBHBIM  NpeJHAa3HAUYEHUEM  SIBJIETCA  KaJIMOpPOBKAa  pacueTHOM
THIPABIMYECKOW MOJIEIN TEIUIOBOM ceTu. TpyOompoBOAbI peanbHOW TEIUIOBOM CETH BCerAa
UMEIOT (PU3NYECKUE XapaKTEPUCTUKH, OTJIIMYAIOIIUECS OT MPOEKTHBIX, B CHIIY MIPOUCXOIALIUX BO
BPEMEHU M3MEHEHUW - KOPpPO3WU U BBIMAJICHUS OTJIOKECHHM, OTPa)KAIOIUXCS HAa M3MEHEHUU
SKBUBAJIEHTHON IIEPOXOBATOCTM M YMEHBIIEHHMM BHYTPEHHEro JMaMeTpa BCJEACTBHE
3apacTaHusi. OTH U3MEHEHUS BIUSIOT Ha THAPABIMYECKHE COMPOTUBIEHUS YYaCTKOB
TpyOOnpoBoiOB, M B Maciitabax TemioBod ceth MO 3TO NPUBOAMT K 3HAYUTEIbHBIM
PacxXoXkJACHUSM pPE3yJbTaTOB TUAPABIMYECKOTO pacyeTra IO «IPOEKTHBIM» 3HAYECHUSIM C
peasbHbIM THUAPABIMYECKUM PEXHMOM, HAOJIOJIaeMbIM B 3KCIUTyaTUpyeMoi TerioBoil cetu. C
JIpYrod CTOPOHBI, W3MEPUTh ACHCTBUTENIbHbIE 3HAYEHUS ULIEPOXOBATOCTEH U BHYTPEHHUX
IUaMETPOB Y4aCTKOB JIEUCTBYIOLIEH TEIUIOBOM CETU HE NPEJICTABIAETCS BOZMOXKHBIM, TIOCKOJIBKY
3TO TOTPeOOBaIO OBl MAaCCOBOTO BCKPBITHSI TPYOONPOBOAOB, YTO BpA ik peanu3yemo. [loaTomy
3TH 3HAYEHHUSI MOXHO JIMIIb KOCBEHHBIM 00pa30M OLIEHUTh Ha OCHOBAHWU CPaBHEHHS PEaTbHOTO
(Habmro1aeMoro) THUIPABIMYECKOTO PEXHUMa C Pe3yJbTaTaMH pPAcuyeTOB HAa TUIPABIUYECKOU
MOJIENIM, U BHECTH B PACUETHYI0 MOJEJb COOTBETCTBYIOIIME MOINpaBKH. B 3ToM, B mepBoMm
MPUOTMKEHHUH, U COCTOUT MPOIECC KaTHOPOBKH.

WHCTpYMEHT TPYNMOBBIX ONEpalMii MO3BOJSET BBIMOIHUTH U3MEHEHUE XapaKTEPUCTHK

JUIS TIOAMHOYKECTBA Y4aCTKOB TEIJIOBOW CETH, ONPEAENIIEMOI0 3a/laHHbIM KPUTEpUEM OTOOpa, B

YaCTHOCTH:
° 110 BCel 0a3e MaHHBIX ONMMCAHUS TEIMJIOBOH CETH;
. MO0 OJTHOM U3 CBSI3HBIX KOMIIOHEHT TEIJIOBOM CETH (TEIUIOBOM 30HE HUCTOYHUKA);
. o HEKOTOPOH rpaguveckomn obnactu, 3aJJaHHOMN MIPOU3BOJIbLHBIM
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MHOT'OYT'OJIBHUKOM;
o BJ10JIb BBIOPAHHOTO MYTH.
[Tpu >TOM Ha 000K M3 BBHILENEPEUUCICHHBIX (IIPOCTPAHCTBEHHBIX» KPUTEPUEB MOKET

OBITh HAJIO)KEHA CYNEPIO3UIIMS KPUTEPUEB 0TOOPA MO KIACCUPUITUPYIOIIUM TPU3HAKAM:

o 0 TOJAIIIMM WM OOpaTHBIM TpPyOONpOBOJAM TEIJOBOW CETH, JIMOO
CUMMETPHUYHO;
J 00  BHAYy  TEIUIOBBIX  ceTed  (MarucTrpajibHble,  paclpeaeIuTeNbHbIE,
BHYTPUKBapTAJIbHBIE);
J 10 y4acTKaM TEIJIOBOI CETU OIPeIeIEHHOTO YCIOBHOTO TUaMETPa;
J 10 yJaCTKaM TETJIOBOM CETH C OMPEISICHHBIM TUTIOM MIPOKJIAIKH, U T.II.

Kputepun or6opa MOryr ObITh MpPOU3BOJBHBIMU TIPU COONIOAEHHUH OCHOBHOTO
TpeOoBaHUs: MHPOpPMAIHs, HA OCHOBAaHHMH KOTOPOW CTPOUTCS OTOOp, OJKHA B SIBHOM BHJE
MPUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUAX YYACTKOB TEIIOBOM CETH.

JUis yd4acTKOB TEIUIOBBIX CETEeH, OTOOpaHHBIX IO ONPEICIEHHOW COBOKYIHOCTU

KPUTEPHUEB, MOKHO IPOU3BECTH JHOOYIO U3 CIEIYIOIUX OIEpaLUii:

. U3MEHEHHE SKBUBAJICHTHOH 1IEPOX0OBAaTOCTH;

. U3MEHEHHE CTEINeHU 3apacTaHusi TpyOOIpOBOIOB;
. U3MEHeHHEe KO3 (DULIMEHTa MECTHBIX TIOTEPh;

o U3MEHEHHE CII0co0a pacueTa COMPOTUBIICHHUS.

[Tocne mnpoBeneHuss cepud W3MEHEHUH XapaKTEPUCTUK YYaCTKOB TPYOONPOBOIOB
TEIJIOBOM CETH aBTOMATHYECKH IPOU3BOJAUTCS T'MAPABIMYECKUI pacyeT, pe3yJbTaTbl KOTOPOIO
cpa3y K€ JOCTYIHBI U1 BU3yaJIM3allM1 HAa CXEME U aHaJIu3a.

[TockonpKy NpH M3MEHEHUM XapaKTEPUCTHUK YYACTKOB TEIUIOBOM CETH MX IacropTa He
MOAUDUIMPYIOTCS, B JFOOOH MOMEHT MOXHO BEPHYTHCSI K MCXOJHOMY COCTOSIHHIO PacueTHOM
TUAPABIMYECKON MOJECIIH, ONPEAEIIEMOMY ITACIIOPTHBIMUY 3HAYCHUSIMHU XapaKTEPUCTUK Y4aCTKOB

TEMJIOBOU CETH.
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3.10 CpaBHuTeJbHBbIE Nbe3oMeTPpHYECKHE Tpaduku 1Js1 pa3padoTKH M aHAJIW3A
ClleHaApHeB NMepPCNneKTUBHOI0 Pa3BUTHSA TEILUIOBBIX ceTel

[lenpt0 MOCTPOEHHUS MbE30METPUUECKOr0 Ipaduka SBISIETCS HaAIJISIIHAs WIUIIOCTpALUs
PE3yNbTaTOB TUAPABINYECKOTO pacdera (HajJago4yHOro, MOBEPOYHOI0, KOHCTPYKTOPCKOTO). ITO
OCHOBHOM aHAJIMTHYECKUH MHCTPYMEHT CHELHUANIMCTA MO TUAPABINYECKUM pacyeTaM TEIUIOBBIX

ceTel. HpI/I OTOM Ha 3KpaH BBIBOAATCA:

o JVHUS JABJICHUS B TIOAAIOIIEM TPyOOTIpoBOIe
o JIMHUS TaBJIEHUS B 00paTHOM TpyOOIpoBoIe
o JIMHUS TIOBEPXHOCTHU 3E€MITU

o JIMHUS TIOTEPh HAIopa Ha maioe

o BBICOTA 3/IaHUS

o JIMHUS BCKUTIAHUSI

o JWHHAS CTATHYECKOTO HAmopa

[IBeT 1 CTUJIb IMHUM 3a7a€TCS MOJIH30BATEIIEM.
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Pucynok 3.26 Ilpumep nbe3omeTpuyeckoro rpaguka

B Ttabmuue mnox rpadukoM BBIBOAATCS A KaXKAOIO Yy3jda CETH HAUMEHOBAaHHE,
reofie3Mueckas OTMETKAa, BBICOTAa MOTPEOUTENs, HAMoOphl B TMOAAOIIEM W OO0paTHOM
TpyOOIIpPOBO/IaxX, BEIWYMHA JAPOCCEIMPYEMOT0 Hamopa Ha miaibax y moTtpebuTenei, moTepu
Haropa o y4acTKaM TEIUIOBOW CETH, CKOPOCTH IBM)KCHHUS BOJBI HAa YUacCTKaX TEIUIOBOW CETH H

T.1. KonndecTBo BRIBOAMMO# oA rpadkoM HHGOPMAIIMKA HACTPAUBACTCS MOJIb30BATEIIEM.

Takxe rpaduk MOXKeT oTOOpaxaTh MaJeHHE TEeMIlepaTypbl B TEIJIOBOW CETH, MOCIe

MMPOBCACHUA PACUCTOB C YUCTOM TCILIOBBIX IOTCPb. HpI/I 9TOM Ha rpa(bmc BBIBOATCA 3HAYCHUA
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TEMIIEpaTyp B Y3JOBBIX TOYKaxX IO MOAAIOIIeMy M oOpaTHOMY TpyOompoBoaaMm. KommnuecTBo

BBIBOJIMMOM 1OJT TpahKOM MH(OpPMALIUU HACTPAUBAETCS MOJIH30BATEIIEM.

[Ibe30MeTprueckue rpaduKu CYIIECTBYIOIIETO IMOJIOXKEHUSI CUCTEMbI TEITIOCHAOKEHUS

IIpCaACTaBJICHBI B HA pUCYHKAX HHIKC.
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HaumeHoBaHue yana Mypmanckas T3L1 TK-5/1 TK-9/1 TK-14/1 TK-201 TK-22/1 TK-23r TK-31/1 TK-35/1 TK-38/1a TK-50/1 TK-56/1 THT1M T/n 2018 /n 27 yn. Nanaxusa 047
;emea““e“” BEICOTA, 2505 2333 2431 24.51 2279 2286 2369 2323 2362 16.85 2362 233 28.55 52.92 5093 4544
EE‘C"“’"E’””"'“ Hanop. g 55.568 51.203 49.172 45.35 45111 43.699 37.58 31.224 24.984 18.025 17.595 17.271 17.226 17.216 17.16
[LnuHa yyacTka, M 75 66.3 75 71 30 69 130 73 09 100 83 91 35 3.4 15
DuameTp yuacTka, M 0513 0513 0513 0513 0614 0614 0513 0.412 0.412 0.359 0.412 0.412 0.412 0.614 01
MoTepn vanopas MT,m  0.769 0.439 038 0371 0.082 0.18 0.764 1.285 0.007 1,504 0.107 0.069 0.011 0 0.01
MoTeph Hanopa OT, M 2.141 0.408 0372 0.344 0.044 0,098 0.414 0.696 0,007 1,393 0.098 0.062 0.0 0 0.01
gf:p““’ soae! B NT, 2213 1844 1,656 166 1258 1232 1657 2505 1.755 2258 0715 0545 0353 0.022 0208
gfc"p"c"’ sopei 8 OT, -3.264 -1.789 1,639 161 -0.992 0.972 -1.307 -1.976 -1.699 2.187 -0.686 -0.521 -0.343 -0.022 0.203
%E'r’ ’;':::/z“""'e NMoTEPME 9322 5.849 4,605 4745 247 2373 5.346 16.008 6.967 13673 1.176 069 0.295 0.001 0618
éﬂf ’:‘“A:‘fM“""'“ MoTEPNE - 25953 5.435 4511 4,408 1.34 1,287 2.896 8.664 6.452 12.662 1,071 0624 0.275 0.001 0.583
Pacxog 8 T, /4 1306.18 1285.07 1201.59 1156.82 10306 101003 947.88 924,48 788,56 770,65 32133 245.11 158.82 2238 55
Pacxan 8 OT, T -1292.59 1272 -1189.23 -1144.87 -1019.63 -999.22 -937.52 914.45 779.24 761.52 314.74 -239.07 -157.23 2224 5.48

Pucynok 3.27 CymecTByomuii ruipaBJInyecKuii pe;kuM TerioBbIX ceteit or Mypmanckoii TIL
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BocTounas koTenbHas TK-3 TK-5 TK-6 n-B-8 TK-9a TK-96 n-8 TK-Se n-10 LTN-1 CkaneHas 2a HC UTn1 TK-2 Tin 167 T/n 200 Tin 203 yn. Maknakosa a.46
67.75 80.34 96.96 115.57 116.59 120.85 124.62 121.99 119.79 107.18 1342 134.39 134.96 137.33 132.24 130.92 135.77
55 53.304 49.554 40.688 39.317 38.866 38.265 37.99 37.74 36.306 35.16 3.983 3.834 3.093 2176 1.43
8.7 28 1.4 55 4 127 58 68 390 2 36 2 61.2 50.9 62.8 385
0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.259 0.259 0.259 0.15 0.15 0.082
0.028 0.088 0.004 0.167 0.01 0.307 0.14 0.128 0.732 0.003 0.006 0.003 0.077 0.165 0.061 0.185
0.027 0.085 0.004 0.161 0.009 0.295 0.135 0.122 0.702 0.003 0.006 0.003 0.072 0.155 0.057 0.174
1.601 1.587 1.582 1.561 1.388 1.389 1.389 1.223 1.223 1.1 0.606 0.587 0.525 06 0.325 05
-1.568 -1.555 -1.551 -1.532 -1.362 -1.362 -1.362 -1.198 -1.198 -1.077 -0.59 -0.583 -0.511 -0.584 -0.316 -0.487
2.909 2.859 2843 2.768 2195 2195 2195 1.706 1.705 1.382 1.518 1.394 1.144 2,947 0.884 437
2793 2.746 2733 2.667 211 211 211 1637 1.637 1.327 142 1.375 1.07 276 0.829 4.099
2171.92 21532 2146.98 2118.19 1884.82 1884.73 1884.61 1659.77 1659.7 1492.75 107.64 107.64 93.25 35.76 19.33 89
-2128.08 -2110 -2104.96 -2079.06 -1847.94 -1848.03 -1848.15 -1625.59 -1625.65 -1462.11 -106.9 -106.9 -92.55 -35.52 -19.21 -8.84

PucyHnok 3.28 CymecTByonuii rupaBJIn4ecKuii pesKuM TeII0BBIX ceTeil 0T BocTouHoi KOTeIbHOM
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HaumeHoBaHue yana HOKHaR KoTenbHan TH-1/1 TH-4/1 n-2n1 TK-6/1 TK-7 TH-9/1 TK-10M1 M-31 TK-1311 TK-27 TK-286 n-4 TH-31 TK-31a Tk-33 Tk-35 Tk-56 TK-59 TK-61 yn. fonwHa Yiota A.2
;“’”e’““e“a" BHIEOTA, 3463 3259 4047 47.49 46.76 4582 51.15 5045 50,82 62.18 66.36 7174 104.79 110.57 106.15 104.93 92.98 84.44 9298 7214 88.66
sac"“”a"ae“"'“ Hanop.  sp 48.527 45276 41.909 41.149 40.439 38.987 38.116 37.668 30.661 50.794 46.141 43.849 43.058 4121 38.94 35.471 29.499 27.099 26.426 26.34
[AnuHa y4acTka, M 65 343 309.4 33 150.2 192 184 54 31 3391 120 106.2 31 68.3 211 2005 80 133 118.1 13
[uameTp yuacTka, u 0802 0.802 05802 0.802 0.802 0802 0.802 0.802 0802 0614 0614 0614 0614 0614 0614 0513 0513 0513 0513 01
Morepw Hanopa B MT, M 0.445 0.09 0779 0.008 0.359 0458 0.439 0.129 0.007 2575 0.569 0.468 0.01 0.207 0612 1.392 0549 0.348 0212 0
Motepu vanopa 8 OT,m 017 0.088 0763 0.008 0.352 045 0.431 0127 0.007 2529 0559 046 0.009 0203 0.601 1.295 0512 0.324 0197 0
g,"c"p“'”’ 8okl 8 MT, 2546 1574 154 1.54 15 15 1.499 1.499 1.499 2267 179 1725 1439 1428 1.398 1916 1.906 1172 0.969 0079
ﬁ:fp""“’ Boaki 8 OT. 1571 1557 1524 1525 -1.485 -1.485 -1.486 -1.486 1486 2247 4773 -1.709 1425 1415 -1.385 186 -1.851 1138 0.941 0077
m ’h"";fif”"‘e MOTEPME g2 239 2.289 2288 2471 2471 217 247 217 6.903 4313 4.007 2795 2754 2639 6.309 6.244 2.379 1.631 0.099
é‘} ‘mfj”“‘e MoTEPME 5381 2339 2242 2244 2129 213 213 2,131 213 6.78 4232 3.934 2743 2703 2,591 5.872 5815 2214 1518 0.092
Pacxon 8 T, T/ 4488 22 277469 2714.88 271405 264342 2643 24 264286 264264 2642 52 2337.93 1845.7 177857 148371 1472.66 144128 1334.95 1328.01 816.93 675.14 209
Pacxo@ B OT, T4 -2769.15 -2744.23 -2686.86 -2687.69 -2617.84 -2618.03 2618.4 -2618.63 -2618.75 -2316.82 -1828.27 -1762.25 -1469.68 -1458.86 -1428.13 132252 -1316.02 -809.26 -668.81 -2.07

Pucynok 3.29 CyumecTByommii ruipaBJinyecKuil pesKuM TeroBbIX ceTeil oT FOxkHoil KoTeabHOoM
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HaumeHoBaHue yana

Hanop, m

leogesnyeckan BbicOTa,
M

Pacnonaraemslit Hanop,
M

OnuHa y4acTka, M
[nameTp y4acTka, M
MoTepu Hanopa B MT, M
MoTtepu Hanopa B OT, M
CropocTs BoAsl 8 MT,
M/

CropocTs Bofbl B OT,
Mic

Y. NUHelHbIE NOTEPU B
T, mmim

¥0. nuHeliHble NoTepu B
QOT, Mmim

Pacxog 8 MT, T/4

Pacxon B OT, ThY

Pucynok 3.30 CyuecTByomuii ruipaBjJinyecKuii pe;KuM TeIUIOBbIX ceTeil oT CeBepHOI KOTeJbLHOI
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KotensHan «CesepHas»

60.25

70

227

0.207
3.379
2.387

1.404

-1.179

10.572

7.384

159.25
-136.49

¥T75

60.58

64.255

57

0.412
0.096
0.069

1.598

-1.354

3.787

4.12

718.28
-621.07

T/n 1522

60.41

30952

43

0412
0.299
0.212

1.598

-1.354

3.787

4112

718.27
621.08

T/n 2229

60.24

30441

36
0.412
0.25
0.178

1.598

-1.354

3.787

4.112

718.25
6211

K-2

57.47

25969

708
0.412
0.492
0.35

1.598

-1.355

3.785

4.114

718.13
-621.22

TK-2011

57.36

21152

12

0412
0.005
0.004

1.236

-1.031

3.475

2.395

555.54
-472.88

TK-240

56.09

20.796

116

0.412
0.481
0.331

1.232

-1.028

3453

238

553.79
-471.35

TK-241

55.08

19.984

15

0412
0.437
0.302

1.18

-0.985

3.167

2.187

53017
-451.67

TK-242

54.62

19.245

104
0.412
0.38
0.263

1.157

-0.967

3.047

2.109

5199
-443 44

TK-243

54.04

18.602

131

0.412
0.479
0.332

1.157
-0.967
3.046

2.109

519.86
-443.48

44

TK-244

54.09

17.784

577
0.359
0.47
0.326

0.496

-0.414

0.679

0.471

169.08
-144.11

TK-244a

50.5

16.987

140

0.359
0.114
0.079

0.495

0.414

0.678

0.472

168.94
-144.25

TK-2446

48.51

16.794

4
035
0.004
0.003

0.521

-0.436

0.775

0.539

168.91
-144.29

TK-2448

48.35

16.788

0.35
0.03
0.021

0.508

-0.425

0.734

0.512

165.54
-141.13

TK-244n

46.85

16677

130

0.359
0.099
0.069

0.479

-0.4

0.636

0.44

163.51
-139.15

LUTM 207k

41.58

16.334

13.7

0.309
0.023
0.018

0.647

-0.54

1.382

0.956

163.44
-139.22

TK-301a

45

16.283

15

0.259
0.002
0.001

0.533

-0.441

1.181

0.802

94.75
-79.93

TK-305

44.88

16.108

32

0.259
0.041
0.028

0.505

-0.418

1.062

0.724

89.76
-75.84

TK-306

45.16

16.039

50

0.259
0.053
0.036

0.458

-0.38

0.876

0.599

81.38
-68.84

TK-309

45.5

15.874

48

0.259
0.045
0.031

0.432

-0.361

0.781

0.542

76.77
-65.39

T/n 1373

45.45

15.766

221
0.15
0.016
0.01

0.264

-0.205

0.591

0.359

15.72
-12.48

TK-308

46.62

15.601

43
0.1
0.069
0.039

0.31

0.233

1341

0.761

82
6.29

yn. Yiwakosa, 7/2
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HavmeHoBaHve yana Kotenbhas «Pocta» TK-1 TK-2 TK-7 TK-9 TK-11 TK-31a TK-33a TK-34 TK-105 T/n 1369 TK-22 TK-20 TK-101 TK-104 yn. lloBoea, 18 (MYK)
;ec’”ea”“““a“ BeicoTa, g 34.74 45.83 2177 30.06 39.56 42.89 43.99 44.35 46.94 472 47.19 47.18 46.86 46 45.73
z“"“a“e’“""“ Hanop. 59 19.739 18.086 16.397 14.416 13.366 11.803 969 9.139 9.122 12129 12.412 12.461 12,512 11.597 9.695
[nvka yuacTka, M 52 876 100 97 34 05 43 59 1.2 5.7 35 30 38 31 1.4
[Lvametp yuacTka, m 0513 0513 0513 0412 0412 0.259 0.259 0.207 0.207 0.207 0.15 0.259 0.259 0.207 0.051
MoTepuHanopa s MT, M 0.135 0.228 0.259 0473 0.125 0.005 0.158 0.286 0 0 0.034 0.024 0.036 0.001 0.021
MoTepw Hanopa B OT, M 0.126 0.212 0.242 0.442 017 0.005 0.147 0.266 0 4] 0.032 0.023 0.034 0.001 0.02
S;f:"p‘m“ Bopbi B T, 1.118 1.117 1117 1.338 1.159 1.503 0.866 0.863 0.138 0.072 1.005 04 0.433 0.062 0.638
ﬁ;f"“c“’ sone! B OT, -1.086 -1.086 -1.087 -1.301 411427 -1.462 0.84 -0.837 -0.134 -0.07 -0.977 -0.389 -0.421 -0.06 -0.623
‘ﬂ’% m‘ﬂ""'e MOTEPME 5163 2.163 2.162 4.064 3.06 9.153 3.066 4.033 0.113 0.034 8.156 0673 0.785 0.025 12.787
é‘i‘r- J;T:ﬁf“"'e MoTEPUE 2019 2019 2.02 3798 2857 8.552 285 375 0.107 0.032 7.611 063 0.735 0.024 12.075
Pacxon B MT, T/ 778.65 778,63 778.47 801.11 521.02 266.97 153.73 97.9 15,61 8.17 59.88 71.11 76.95 6.98 439
Pacxon B OT, T4 -772.39 77241 -772.58 -596.64 -516.84 -264.96 -152.18 -96.92 -15.55 -8.15 -59.39 -70.58 -76.39 -6.95 -4.38

Pucynok 3.31 CymecTByonuii ruipaBJInyecKuii pesKkuM TeII0BbIX ceTeil 0T KoTesibHoi «PocTay»
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HaumeHoBaHue yana KotenbHas TU "Pocnskoso-1" TK1 TK3 TK4 yT1 TK39 TK41 TK42 TK44 TK45 BeneHan 7
;“““”“e“‘a“ BHICOTS. | 1919 93 93 93 9.3 93 93 93 93 93 93
Sa°"°”a’ae”"'“ Hanops; | %26 19.927 18.669 17.353 16.629 16.066 15.84 15.76 15.687 15.641 15.18
[nuHa yyacTka, M 16 145 60 70 124 110 39 55 54 40
[Llvamerp yyacTka, M 0412 0.412 0.259 0.259 0.259 0.259 0.259 0.259 0.207 0.15
Motepu vanopa 8 MT, M 0.038 0.341 0679 037 0.185 0117 0.041 0.018 0.024 0.092
MoTepw Hanopa B OT, M 0.035 0.32 0.638 0.348 0.174 0.11 0.039 0.017 0.022 0.087
g/"c°p°°“’ soaei BT, 0.926 0.926 1.526 1.039 0.548 0.46 0.46 0.251 0.253 0.481
g;‘c°'°°°“° BORSLE OT, -0.903 -0.903 -1.488 -1.015 -0.535 -0.449 -0.449 -0.245 -0.247 -0.471
YA, nuHeliHble NOTEpU B 4 g6 1.961 9.426 4.401 1.245 0.884 0.883 0.27 0.364 1.909
AT, Mmm/m
Ya. nuHeiiHble noTepu B
o il 1.84 1.84 8.86 4147 1172 0.832 0.832 0.255 0.344 1.804
Pacxoa 8 MNT, T4 416.2 416.19 270.95 184.56 97.34 81.73 81.72 4451 2867 2867
Pacxon 8 OT, T/ -413.94 -413.94 -269.73 -183.94 -96.94 -81.42 -81.43 -44.36 286 286

Pucynok 3.32 CymecTByomuii ruipaBjJinyecKuii peskuM Telu1oBbIx ceteii oT korebHoil TIL "PocasikoBo-1"
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Haumexosanwe yana KoTenbHana «ABpam-Mbic» TK-1 TK-3 TK-4 TK-6 TK-7 TK-8 TK-9 TK-10 TK-11 TK-12 Jom kynsTypel "Mask"
[ﬂ”““““ecm BolcoTa, 4347 36.45 323 32.31 37.29 4214 46.86 4976 52.38 58.45 54.28 59.72
Sac“"““e”“'“ Hanop. 15 13.945 13.901 13.896 13.893 13.873 13.853 13.83 13.581 13.441 13.207 12,952
[QnuHa yuacTka, M 122 0.001 334 0.001 46.2 434 25 703 0.001 0.001 109.6
[OMameTp yyacTka, M 0.207 0.207 0.207 0.207 0.15 0.15 0.15 0.1 0.08 0.08 0.08
MoTepu vanopa 8 MT, M 0.049 0 0.002 0 0.011 0.01 0.006 0128 0 0 0139
MoTepn Hanopa 8 OT. M 0.046 0 0.002 0 0.01 0.009 0.005 0.121 0 0 0.131
S"fp"““’ Boasl 8 T, 0.784 0.19 0.095 0.077 0.147 0.147 0.147 033 0.237 0.237 0.237
s;‘c"”“““ Boas! 8 OT, -0.765 -0.185 -0.093 -0.075 -0.143 -0.143 -0.143 0.322 -0.231 -0.231 -0.231
YA NMAEHHBIE NOTEPH B 5 534 0.21 0.057 0.038 0.192 0.192 0.192 152 1.054 1.054 1.054
T, mm/m
YA TUHEAHBIE NOTEPH . 5 435 0198 0.053 0.036 0.181 0.181 0.181 1432 0.992 0.992 0.993
OT, Mmim
Pacxoa B MT, T/4 88.94 2157 10.82 875 875 875 8.75 8.75 401 4.01 401
Pacxon B OT, T/4 -88.52 -21.46 -10.76 8.7 -8.71 -8.71 -8.71 -8.71 -3.99 -3.99 -3.99

Pucynok 3.33 CymecTByonuii ruipaBjJInyecKuii pesKkuM TelI0BbIX ceTeil 0T KoTeIbHoi «Adpam Mbic»
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57 56.9 56.9 56.9 56.9 56.9 56.8
78 # + + + + +
76
74
72
70
68
66
64
62
60
37 371 371 37.1 371 37.1 37.1
58 4 + * + + +
56
54
3 52
g"_ 50
c 48
[
I 46
44
42
40
38
36
34
32
30
28
26
24
22
20 @
18
HaumeroBaHue yana KoTenbHas "Pocnakoso-HwHoe" Yaen2 TK3 TK 4 Yaen2 TK5 MonopexHas 10
;ecp.eamecnaﬂ BbicOTa, 5, 21 21 21 21 21 21
Pacnonaraemeifi Hanop. - 59 19.891 19.851 19.787 19.758 19.728 19.69
[Onuua yyacTka, M 614 127 494 41 149.6 23
AuameTp yuacTka, m 0.259 0.207 0.207 0.207 0.15 0.1
Motepu vanopa e MT, M 0.056 0.021 0.033 0.015 0.015 0.018
MNoTtepw vanopa B OT,m  0.053 0.02 0.031 0.014 0.015 0.017
cropocto BORH BT g 426 0499 0313 0.232 0.096 0216
Cropoeto 8o 0T, 0416 -0.487 -0.306 0226 -0.094 0211
YB. nUHelikbie NOTEPU B 750 137 0.551 0.308 0.086 0.668
T, Mm/im
¥4, NuHelHble NoTepk B
OT, MMM 0.717 1.293 0.52 0.291 0.081 0.631
Pacxop B NT, T4 75.63 56.58 355 26.29 573 5.72
Pacxon 8 OT, T/4 -75.43 -56.43 -35.4 -26.22 -5.7 -5.71

Pucynok 3.34 CymecTByomuii ruipaBJIMyecKuil pe;KkuM TeruioBbIX ceTeil oT koTteabHoH Tl «PociasikoBo FOxkHo0e)
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