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COCTAB J1OKYMEHTA

OOocHOBBIBaIOIIME MaTepuagbl K CXEM€ TEeIJIOCHAOXKEHHUs, SBISIOMINECS €€
HEOTHEMJICMOM YaCThIO, BKIIFOYAIOT CJICAYIONINE TJIaBhI:

I'maBa 1 "CymecTByloliee mojioxkeHue B cdepe NTPOU3BOACTBA, TMEpelayu U
NOTpeOIeHUS TEIIOBOM YHEPTUHU IS 1eJIel TeruiocHa0)eHus "

I'maBa 2 "CymiecTBylollee 1 MepCcrneKTUBHOE NOTPeOICHUE TEIIOBOM YHEPTUU Ha 1IeJIH
TeII0CHa0XKeHUs "

I'maBa3 "DnexTpoHHas MOJENb CUCTEMBI TEIUIOCHAOXKEHMSI MOCEJIEHUS], TOPOJICKOrO
OKpyTa, ropoja geaepabHOro 3HaueHus"

I'maBa4 "CymecTBylolue U TNEPCHEKTUBHBbIE OagaHChl TEIJIOBOM MOIIHOCTU
MCTOYHUKOB TEIJIOBOM SHEPIUH U TEIJIOBOW HAarpy3KH norpeoureneit”

I'maBa 5 "Mactep-mian pa3BUTUSI CUCTEM TEIJIOCHAOKEHHS MOCENEHHUSI, TOPOIACKOTO
OKpyTa, Topojaa geaeparbHOro 3HaueHus"

I'maBa 6 "CymiecTBytomme ¢ TEPCHEKTUBHBIE OallaHChl  MPOU3BOJAUTEIBHOCTH
BOJIONIO/ITOTOBUTEIBHBIX ~YCTAHOBOK M MAaKCHUMAaJbHOIO TMOTpEOJICHUs
TETJIOHOCUTENISI TEIJIONOTPEOISIONMMH YCTAHOBKAMH TIOTpeOUTENeH, B TOM
YHUCJIE B aBApUKHBIX peKUMax"

I'maBa 7 "llpennmokeHHUss 1O CTPOUTENBCTBY, PEKOHCTPYKLIHMH, TEXHUYECKOMY
MEPEBOOPYKEHUIO U (MIIN) MOJIEPHU3AIUU UCTOYHUKOB TEIUIOBOM SHEPTUM"

I'maBa 8 "lIpennoxeHus Mo CTPOUTENbCTBY, PEKOHCTPYKIUH U (MJIM) MOAECPHU3ALNU
TEIJIOBBIX ceTei"

I'maBa 9 "llpemnoxeHus 1o nepeBoly OTKPHITHIX CUCTEM TEIIOCHA0KEHHS (TOPSTUEro
BOJIOCHA0KEHHUS) B 3aKPBITHIE CUCTEMBI TOPSYEro BOAOCHAOKECHHS"

I'maBa 10 "IlepcriekTHBHBIE TOIIMBHbBIE OaAHCHI"

I'maBa 11 "Orenka HageXHOCTH TEILUIOCHAOKeHUA"

I'maBa 12 "OOGocHOBaHNE UHBECTUIIUN B CTPOUTEIHCTBO, PEKOHCTPYKIIHIO, TEXHUYECKOE
nepeBoopyk eHue u (Win) MoJaepHu3auo "

I'maBa 13 "WHaukaTophl pa3BUTHs CUCTEM TEIJIOCHAOXKEHUS MOCENIEHUs, TOPOJICKOIO
OKpyTa, ropoja (enepaibHOro 3HaueHus"

I'naBa 14 "lleHossle (TapudHbie) nociencTeus”

I'maBa 15 "PeecTp eanHBIX TEIIOCHAOKAOIINX OpraHU3aui”

I'maBa 16 "PeecTp mepornpusTuii cxemsl TEII0CHAOKeHUS"

I'maBa 17 "3ameuaHus U NpeIOKEHUS K TPOEKTY CXEMbI TEIUIOCHAOKEeHU"

I'maBa 18 "CBOAHBIH TOM HW3MEHEHM, , BBINOJHEHHBIX B J0pabOTaHHOW M (WJIM)
aKTyaJIn3UPOBAHHOI cXeMe TeIuIocCHa0XeHns "
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OINPEAEJIEHUA

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONIPEACICHUAMMU:
TepMuHBbI Onpenenenus
Tennocnabxenue Obecneuenne moTpeOuTeNeil TEIIOBOW YHEPTUHN TEIUIOBOM YHEPIrUEH,
TETJIOHOCHUTEJIEM, B TOM YHCIIE MOAAEPKAHUE MOITHOCTH
Cucrema COBOKYITHOCTh MCTOYHHKOB TEIUIOBOI SHEPTHH M TETTIONOTPEOISFOIINX
TETIOCHA0KEHHS

YCTAaHOBOK, TCXHOJIOT'HYECKH COCANHCHHBIX TCIIJIOBBIMU CETAMUA

HcTounuk TemmoBoi
SHEPTUH

yCTpOI;'ICTBO, npeaAHa3sHa4YCHHOC IJIA ITPOU3BOJACTBA TEIJIOBOM OHEPIrun

TemnoBas ceTn

COBOKYITHOCTh YCTPOMCTB (BKJIIOYAsl IIEHTPAJIbHBIE TEIUIOBBIC MYHKTHI,
HAaCOCHBIC CTaHIMHU), MPEIHA3HAUYCHHBIX I T[epefadyd TEIIOBOM
SHEPIrUM, TEIJIOHOCUTENSl OT MCTOYHUKOB TEIJIOBOM SHEPruM 10

TeHJ'IOHOTpe6J'I$II-OH_II/IX YCTAaHOBOK

TeroBast MOIITHOCTb
(manee - MOLTHOCTH)

KonnuecTBo TenaoBoit 3HEpruu, KOTOPOE MOXKET OBITH IPOU3BEJIEHO U

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

TennoBas Harpy3ka

KommuecTBo TemioBoi OQHCPI'ur, KOTOPOC MOXKET OBITH IIPpHUHATO

MOTpeOUTENIEM TEIJIOBOW SHEPTUH 3 €IMHUILY BpEMEHU

[ToTpeburens TemIoBOM

SHEpTruH (nanee

JIuno, npuoOpeTaroiiee TEIIOBYIO SHEPrUI0 (MOIIHOCTB),

TCINIOHOCUTCIIb JIA UCIOJIb30BAHUA HA IMPUHAJICIKAIIIUX MY Ha IIpaBC

OTpeOuTeNh)
COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAHUU TEIIONOTPEOISIOMINX
yCTaHOBKax JIM0O JIsl OKa3aHHUsI KOMMYHAJIbHBIX YCIYT B YaCTH FOpSYEro
BOJIOCHA0>KEHUS M OTOIUICHUS
Tennonorpedasromas VY CTpoiCcTBO, IPEAHA3HAYEHHOE JIJISl UCIIOJIB30BAHUS TEIJIOBOW dHEPIuH,
YCTaHOBKa .
TETUIOHOCUTEJNS [T HY XK1 HOTPEeOUTENS TEIUIOBON SHEPTUU
TennocHabxaromas Opranuzanys, OCYIIECTBISIONIAs NPOAAXKYy MNOTpeduTensM u (Win)
OpraHu3arus
TETIOCHAOKAIOIINM OpraHM3aIusIM POM3BEACHHBIX WIn
NPUOOPETEHHBIX TEMJIOBOM 3HEPruM (MOIIHOCTH), TEIUIOHOCUTENS U
BJIa/ICIONIAsl Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHUU
WMCTOYHUKAMHU TEIUIOBOM 3HEPTUHU U (WJIK) TEIJIOBBIMU CETSMU B CUCTEME
TETIOCHA0XKEH U, IIOCPECTBOM KOTOpOMH OCYILIECTBIISAETCS
TeTI0OCHA0KeHHe MOTPeOUTENeH TEMIOBOM SHEPTUH (JaHHOE MOJI0KEHUE
MPUMEHSIETCS K PEeryjIMpOBaHUIO0 CXOJHBIX OTHOUIEHHH C ydacTHEM
UHAWBUYAJIbHBIX IpeApUHUMATENEH )
Tennocerepas Opranuzanys, okasblBarollas YCIYI'M 10 IEpefadye TEIIOBOM 3HEPIUH
OpraHu3aIus

(1aHHOE TIOJIO)KEHHE TIPUMEHSETCS K PETYJIUPOBAHHUIO  CXOIHBIX




TepMuHbI

OmnpenesieHus

OTHOIICHUH C yJaCTHUEM MHIUBUAYAIbHbBIX NIPEANPUHUMATEIIEH )

CMexHas OpraHu3anusa

Opranu3anuy, BIIAACIOLIME HA IMpaBe COOCTBEHHOCTH MM Ha HHOM
3aKOHHOM OCHOBAHHUH TEXHOJIOTUYECKHU CBSI3aHHBIMH TEIIJIOBBIMU CETSMU
U (WIM) UCTOYHUKAMHU TEIJIOBOM SHEPIUU B CHCTEME TEIUIOCHAOKEHUS.
ITog cMexHOM OpraHu3alMed IOHUMAETCs TaKKe HWHIUMBUIYAIbHBIN
IpeNpUHUMATENb, BIAACIOMUI Ha paBe COOCTBEHHOCTH WJIM Ha MHOM
3aKOHHOM OCHOBAHHUM TEXHOJIOTUYECKHU CBSA3AHHBIMH TEIJIOBBIMU CETSIMHU

Y (WIM) UCTOYHUKAMHU TETIJIOBOM SHEPTUM

30Ha IENUCTBUS
CHUCTEMBI
TEILIOCHAOKEHUS

Tepputoprsi TOPOACKOIO0 OKpyra WM €€ 4YacTh, T'PAHUIBI KOTOPOH
yCTaHABIMBAIOTCA M0 HauOoliee YJAJICHHBIM TOYKaM MOJKIIOUYEHUS

HOTpG6PIT6J'I€fI K TCIIJIOBBIM CCTAM, BXOOAIIMM B CUCTEMY

TEIUIOCHAOXKEHUS

30Ha IENCTBUS
HCTOYHHKA TEINIOBOH
SHEPTHH

Tepputoprsi TOPOACKOrO0 OKpyra WM €€ 4YacTh, T'PAHUIBI KOTOPOH

YCTAHABJIMBAKOTCA 3aKPbITBIMHA CCKINOHUPYOIINUMHU 3aJBHUXKKaMH

TEIIOBOM CETH CHUCTEMBI TEIJIOCHAOKEHUS

Ycra"HoBieHHasa
MOIITHOCTb UCTOYHUKA
TETUIOBOU YHEPTUU

CYMMa HOMUWHAJIbHBIX TCIIJIOBBIX MOHIHOCTGfI BCCTO MMPUHATOIO IO aKTy
BBO/Jla B 3KCILIyaTallUO 06OPYI[OB8.HI/I}I, MMpEeaAHa3HAYCHHOT'0 IJIA OTITyCKa
TEIJIOBOM OHCPIrun HOTpe6I/ITeJ'I$IM Ha COOCTBEHHBIC M XO3SHCTBEHHBIC

HYXbI

Pacmiomaraemas
MOIITHOCTHb HCTOYHUKA
TETUIOBOU YHEPTUU

BennunHa, paBHas yCTAaHOBJIEHHOM MOIIHOCTM HMCTOYHHKA TEIUIOBOM
SHEPrMM 3a BHIYETOM OOBEMOB MOIIHOCTH, HE peaTu3yeMoi 1o
TEXHUYECKUM IPUYUHAM, B TOM YUCJIE 10 IPUYNHE CHUKEHUS TEIUIOBON
MOIIHOCTH 00OpYIOBAaHUS B PE3yJIbTATE IKCILTyaTallMd HAa MIPOAJICHHOM
TEXHUUYECKOM pecypce (CHHXKEHHE MapaMeTpoB Iapa Inepen TypOMHOM,

OTCYTCTBHUC PCUHUPKYIIANMU B ITUKOBBIX BOHOFpCﬁHBIX KoTJIoarperarax u

ap.)

MOo1mHOCTE HCTOYHUKA
TEIUTIOBOM SHEPTUn
HETTO

BennunHa, paBHas pacnosiara€Moil MOIIHOCTHM HMCTOYHHKA TEIUIOBOM
SHEPruu 3a BBIYETOM TEIUIOBOM Harpy3ku Ha COOCTBEHHBIE U

XO3S1ICTBEHHBIE HYX/bI

Komb6unupoBanHas
BbIpabOTKa
BJIEKTPUYECKON U
TETJIOBOM 3HEPTUH

PexxumMm pa6OTLI TCHHOBHGKTPOCTaHHHﬁ, Inpu KOTOPOM IIPOU3BOACTBO
3H€KTpI/I‘IeCKOI>'I OHCPIrUur HECMOCPECACTBEHHO CBA3aHO C OJHOBPEMCHHBIM

MPOU3BOJCTBOM TEIIOBOW SHEPTUH

TerutocereBble 00BEKTEI

OOBeKThl, BXOASIIME B COCTaB TEIUIOBOW CETH M O0ECIEYUBAIOIINE
nepeAady TEIJIOBOM JHEPruM OT HCTOYHHMKA TEIJIOBOM HSHEPrUH 10

TEIUIONOTPEOIIAIONINX YCTAHOBOK MOTPEOUTENEH TEMI0BON SHEPTUU

9




TepMuHbI Onpenenenus

PacueTHblil 351eMeHT Tepputopusi ropoJICKOro OKpyra WM €€ 4acTb, IPHUHATas A Lieei
TEPPUTOPUAIIBHOTO
eNeHHs pa3pabOTKU CXeMbl TEINIOCHA0KEHHSI B HEU3MEHIEMbIX IPaHUIaX HA BECh

CpPOK ,HCfICTBPIS[ CXEMBI TEIJIOCHA0KEHHUS

10




NEPEYEHDb NPUHATHIX OBO3HAYEHUMN

Z

Coxkpaienue Mosicnenue

n/n

1 BMK biiouHo-MonynbHAS KOTENbHAS

2 BITY BoponoaroroBurenbHas ycTaHOBKa

3 I'BC T'opsiuee BomocHaOKeHME

4 ETO Enunas TemrocHaOkarommas opraHu3aris

5 3ATO 3aKphITOC TEPPUTOPUATHLHOE 00pa30BaHUE

6 4181 HNHBecTHLIMOHHAS ITporpaMma

7 NTII WNHnuBuTyaibHBIN TEIIOBOM IIYHKT

8 MK, KM MyHununanbHas KOTelnbHas

9 MVII MyHununanbHOe yHUTAPHOE IPEAIPUITHE

10 HBB Heo0Oxomumast BasmoBast BRIpy4Ka

11 HAC Hasor Ha 100aBJICHHYIO CTOMMOCTb

12 HH3T HecHmxkaeMblif HOpMaTHUBHBIN 3amac TOIUIMBA
13 HC Hacocnas cranmus

14 HTJ HopMmaTtuBHas TexHUUecKast JOKYMEHTAIINS

15 HO3T HopmaTuBHBIM 3KCILTyaTallMOHHBIM 3allac OCHOBHOTO MJIM PE3EPBHOIO BHJIOB

TOILIMBA

16 OB OTOIUICHNE U BEHTWISALIUSI

17 OH3T OOmuii HOpMaTUBHEIH 3aIac TOTIMBA

18 [P [IpoekTHBIE 1 U3BICKATETHCKHE PAOOTHI

19 I[THC [loBbIcUTENIBHO-HACOCHAS CTAHLIMS

20 III1 PO [TocranoBnenue IlpaBurenscrBa Poccuiickoit ®eaeparyu
21 [ry ITenomonuyperan

22 CMP CTpouTenbHO-MOHTaKHBIE PaOOThI

23 CUT Cucrema EeHTPATU30BAHHOTO TEIJIOCHAOKEHUS
24 o TennoBast aneprus

25 XBO XHUMBOJIOOYHNCTKA

26 XBII XHUMBOIOIIOITOTOBKA

27 IITII IleHTpanbHBINA TEIIOBOM ITYHKT

28 5M DJeKTpOHHAast MOJENb CUCTEMBI TeIJIOCHA0XKeHUs . MypMaHCK
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ITTABA 3. 2JIEKTPOHHASA MOJIEJIb CUCTEMbI TEIVIOCHABXEHUSA
HOCEJIEHUA

DNEeKTpOHHAsE MOJENb CHCTEMBI TeruiocHaOkeHus BoimoiHeHa B [MIC Zulu 8.0
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce runmpaBianueckue pacueTbl, NPHUBEACHHBbIE B JaHHOM paboTe, cIelaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis nanpHEHIIero MCHOJB30BaHUS DIEKTPOHHOW MOJENH, TeIJI0CHA0KAroIIHe
OpraHu3aluu JOKHBI OBITH 00eCIeYeHbl JaHHOW MTPOrPaMMON.

[Taker ZuluThermo mo3BossieT co3/1aTh pacUeTHYI0 MAaTEMaTHYECKYI0 MOJEh CETH,
BBIIIOJIHUTh ~ IMACIIOPTU3AIMI0 CETH, K HAa OCHOBE CO3JaHHOM MOJEIM peIaTh
UH(GOPMAIIMOHHBIE 337a4M, 33/1a4d TOTOJOTUYECKOTO aHAINW3a, M BBHINOIHATH Pa3IUYHbIE
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery momyie)xar TYNHMKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM 4YHCIE C
MOBBICUTEIBHBIMU ~ HACOCHBIMM  CTaHUUSMM M JIPOCCEJNHMPYIOIIUMH  YCTPOICTBaMH,
paboTarouiye OT OJTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[IporpamMma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacueT ¢ MPUCOEIUHEHHEM K
CeTH WHIWBHUAYaTbHBIX TEMIOBbIX MyHKTOB (MTII) m meHTpanbHBIX TEIJIOBBIX MYHKTOB
(LITII) mo HECKONBbKUM JECSITKaM CXEMHBIX PEIICHHUI, MPUMEHSEMbIX Ha TEPPUTOPUHU
Poccun.

Pacuer cucreM TemnocHaOXeHUS MOXKET MNPOU3BOAUTHCS C YUYETOM YTEUeK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPEOJICHNUs, a TAK)KEe TEIUIOBBIX MOTEPh B TPYOOIpPOBOIaX
TEIJIOBOM CETH.

Pacuer TemnoBBIX TOTEph BeneTCs MO0 MO HOPMATUBHBIM MOTEPSM, JUOO TIO
(haKkTHUYECKOMY COCTOSIHUIO U3O0JIALIHH.

Pacuerst ZuluThermo wMoryr paGotath Kak B TECHOW HWHTErpalud C
reonHpopMalMoHHON cuctemoid (B Buae moayns pacumpenus [UC), tak u B Buze
OTJCNIbHOM OHOIMOTEKH KOMIIOHEHTOB, KOTOpBIE MO3BOJSIOT BBIMOJIHATH pacueThl U3
IIPUJIOKEHUN MOJI30BATENIEH.

CocraB 3aj1au4:

- IlocTpoeHue pacueTHON MOJEIH TEINIOBOU CETH

- Tlacnoprtuzamus 0ObEKTOB CEeTH

- Hamanounslil pacyeT TEniIoBOU CETH

- IloBepouHsblii pacyeT TEIJIOBOM CETH
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- KoHCTpyKTOpCKMH pacyer TeII0BOM CETH

- Pacuer Tpebyemoii TemnepaTypbl Ha HCTOUYHUKE
- Kommyranuonnsie 3a1a4n

- IlocTpoeHnue npe3oMeTpudecKkoro rpapuka

- Pacuer HOpMaTUBHBIX OTEPH TEIUIA YEPE3 U3OJISALIUIO

3.1 TI'pajduyeckoe mpeacTaBjieHHEe O0HEKTOB CHCTEMbI TENMJIOCHAOKEHUSI C
NpUBA3KOH K Tomorpaduyeckoii ocHoBe MypMaHCKa W ¢ MOJHBIM TONOJOTHYECKHM

ONMHUCAHHUEM CBSI3HOCTH 00bEKTOB

TemnoByo ceTh MOXXHO H300pa)xkaTh Ha KapTe, ¢ NPHUBS3KOM K MecTHOCTH (1O
KOOpJMHATaM, ¢ MPUBI3KOH K OKPYXKAIOIIKUM OOBEKTaM), YTO MO3BOJUT B JalbHEUIIEM HE
TOJIbKO TPOBOAUTH TEIJIOTUAPABINYECKUE PACUEThl, HO W pelaTh JPyrue HHKEHEpHbIE
3aJ]auu, 3Has TOYHOE MECTOHAXOXIEHUE TEIUIOBBIX ceTel. [Ipumep n3o0paskeHus TemIoBon

CCTH Ha KapTeC C HpHBSISKOﬁ K MCCTHOCTH IMOKa3aH Ha PUCYHKC HUIKC.

Pucynok 3.1 H3o00pakeHue Tena0BoOM ceTH HA KapTe ¢ NPUBA3KONH K MECTHOCTH
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Zulu moxeT paboTaTh KaK B JIOKAJTLHOW CUCTEME KOOpAUHAT (TUTaH-CXeMa), TaK U B

OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema nonnepxuBaet 6osee 180 garymos, B ToM uucie 113-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NADS&3, EUREF 89. Criucok

MO/IJIEPKUBAEMBIX JaTyMOB OYIET pacIUupATHCS.

Cucrema npeajiaracTt Ha60p MpeaonpCaCICHHbIX CUCTCM KOOpAWHAT. KpOMe TOoro,
IMOJI30BATCJIb MOKCT 3a4aTb CBOIO CUCTCMY KOOPAWHAT C MHAUBUAYAJIbHBIMU ITapaMCTpaMU
I TOAACPKUBACMBIX CHUCTEMOU HpOCKHHﬁ. B YaCTHOCTH, 3Ta BO3BMOKHOCTD IIO3BOJIUT, IIpU
HN3BCCTHLIX IMTapaMETpax (KJHO‘-IaX nepexoz[a), IIPUBA3BIBATh JAHHBIC, XPAHAIIHUCCA B MECTHOM

CHUCTEME KOOPAUHAT, K OAHOU U3 TJI00AIBHBIX CUCTEM KOOPIUHAT.

JlaHHBIE, XpaHSAIINECS B Pa3HBIX CUCTEMaX KOOPAWHAT, MOXKHO 0TOOpaXkaTh Ha OJTHON
KapTe, B OAHOM U3 mpoekuuil. [Ipu 3Tom nepecuer KoopAUHAT (€Ciu OH TpedyeTcs) U3 OJTHOTO
JaTymMa B JPYrol W U3 OJHOW MPOEKIHMU B APYTYIO MPOU3BOIUTCS MPH OTOOpPaKEHUH «HA

JETY».
JlaHHBIE MOKHO IIEPENPOCUPOBATH U3 OAHOU CUCTEMBI KOOPAUHAT B IPYIYIO.

Cﬂez[yeT OTMCTHUTD, YTO JJICKTPOHHAA MOACIIb, IIPCAOCTABJICHHAA 3aKa3YHUKOM, ObL1a

BbINIOJIHEHA B cucTeme koopaunat WGS 84.
3.2 Tlacnoptu3zanusi 00beKTOB CUCTEMbI TENJIOCHAOKEHUS

[Tpu paGoTte B reomHPOPMAIMOHHOW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WM 1O KoopauHaTtam. [Ipu atom cpa3y dopmupyercs
pacuetHass Mmojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMBbl TEIJIOCHAOXKEHHUS,
HEO0OXOIMMO 3aJaTh PAcUETHbIE MapaMeTpbl OOBEKTOB M BBINOIHUTH COOTBETCTBYIOIINE

pacyeTshl.

TemoBasi ceTh BKIIOYAET B ce0s CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOIPOBOIbI), MOTPEOUTENH U Y3JIbI: IIeHTpaibHbie TeruioBbie MyHKTHI (LITII),

HACOCHBIE, 3alIOPHYIO U PETYJIHUPYIOUIYI0 apMaTypy, KaMepbl U IPYTUE DIEMEHTHI.
HUcTouHukK

Hcmounuk — 5T0 CUMBOJIBHBIH OOBEKT TEIUIOBOM CETH, MOJCTUPYIOIIMN PEXKUM
pabotbl koTenbHOM unum TOL. B maremarnueckoil MOJENIM HUCTOYHUK MpPEACTaBISETCA

CCTCBBIM HACOCOM, CO3Jar0IlruM pacnonaraeMmﬁ Hamop, M MOAINMUTOYHBIM HACOCOM,
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OIIPEIEIISIONIMM HArop B 0OpaTHOM TpyOONpoBozie. YCIOBHOE 0003HAYEHHE HCTOYHHKA B
3aBHCHUMOCTH OT pPEeXHMa PaOOThI MPEICTABICHO Ha pUCyHKe. [Ipm paboTe HECKOIBKHX

HNCTOYHHUKOB Ha OAHY CCTb, OAWH N3 HUX MOJKCT BBICTYIIATH B KAUYCCTBC IMMKOBOM KOTEIILHOM.

L BEIHOMEH
‘ OTKKYEH

Pucynok 3.2 YciaoBHoe u3o0paxeHue MCTOYHMKA

Yuyacrtok
Yuacmok — 310 nuHeliHbIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JauameTp TpyoornpoBoja;
—  THII IPOKJIAJIKH;
—  BWJI U3OJISIUY;
—  pacxoj TeTUIOHOCUTEJS.

JIByxTpyOHas TeTioBas CeTh H300paxaeTcs B OJIHY JIMHUIO U MOXKET, B 3aBUCUMOCTHU
OT JKEJIaHMS II0JIb30BATEIsl, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATH CTAaHAAPTHOMY

nzoopaxenuto cetu o 'OCT 21-605-82.

Kak mo00i1 00BEKT ceTH, y4acTOK UMEET pas3Hble PEXUMBbI PabOTHI, HAPUMED,
«OTKJTFOYCH MOJAFOIIHI WIIH «OTKIFOUEH OOPATHBINY, CM. pUCYHOK «PeXUMBI H300paXkeHUs

ydacTKa» . Ot PEXHUMBI MO3BOJIAIOT CMOACINPOBATH MHOFOTPY6HBI€ CXEMbI TCIIJIOBBIX

ceTeil.
Pexm 1 BrnioueHw! oda Tp-aa T T
Pexum 2 » Buikntouersl oba Tp-aa T T
Pexum 3 OTkniouer oBpaTHsIil Tp-4 T T
Pexwum 4 OTrnioyeH nogaowui Tp-a T . T
Mone3oBatensckoe n3obpaxeHne ceTu W3obpaxenue cetu no MOCTY 21-605-82

Pucynok 3.3 N3o00pa:keHue HeCKOJbKHX COCTOSIHUH Y4YacTKOB, 3aJaBaeMbIX Pa3HbIMH

pexuMaMu

15



Yi3en

¥Y3en — 310 CUMBOJIBEHBIN 0OBEKT TETNIOBOM CETH. B TEIIOBOM CETH y3/1aMu SBISIOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHUKA, TOTPEOUTEINS U y4acTKOB. B MaTeMaTruueckoil Moaenu
BHYTpEHHEE MpeJICTaBIeHHEe 00BEKTOB (KpOMe MCTOYHHUKA, MOTpeOuTens, nepembruku, [[TII
U PEryJIATOPOB) MOJEIUPYETCA ABYMS y3JIaMH, YCTAHOBJICHHBIMU Ha MOAAIOIIEM U 0OpaTHOM

TpyOOIpoOBOIAX.

VYcioBHOE 0003HAYEHHE Y3IOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa pabOThI

MpeACTaBICHBI HA pUCYHKE 3.4.

TennoBad KaMmepsa

@® pazeeTBnexHue

»- cMeHa auameTpa

Pucynok 3.4 YciaoBHoe u3o0paxxeHue y3JI0BbIX 00bEKTOB

ITpocTBIM y3J10M B MOJENH CUMTAETCS JIFOOOH y3€l, YbM CBOMCTBA CHELUAIBHO HE
oroBopeHsbl. [IpocToil y3ea ciy>KUT TOIBKO JUIsl COeAMHEHUS y4acTKOB. TakuMu y3naMu 1Jis
MOJIETI SIBJISIIOTCSI TEIUIOBbIE KaMephbl, OTBETBIEHUS, CMEHbl JAMAMETPOB, CMEHA THUIa

IMPOKIIaAKK WJIN THUIIA U30JIA0WU U T. 1.
HeHTpaJIbHLIe TCIJOBbIC ITYHKTBI

Henmpanouvtit mennosou nynkm (LHTII) — 510 y3ed JAONOJHUTEIHLHOTO
peryanpoBaHus U pacpeiesIeHHs TEMI0BoM sHeprun. Hannune Takoro y3ia noapa3ymeBaer,
YTO 3a HUM HaXOAMUTCS TYNUKOBAs CETh, C MHAMBHAyalbHbIMU noTpeOutensimu. B LTII
MOXET BXOAUTH TOJIBKO OJUH Yy4aCTOK M TOJBKO OAWH YYaCTOK MOXET BBIXOAUTH. [Ipnuem
BXOJISIIIMM y4aCTOK UAET CO CTOPOHBI MAarUCTPAJIN, & BBIXOJSAUIUN Y4aCTOK BEIET K KOHEUHBIM
norpedurensiM. Bayrpennsisi kogupoBka [[TII 3aBucuT OT €ro cxembl MPUCOSIUHEHUS K
TEIJIOBOM CETH. DTO MOXET ObITh T'PYNIOBOW 3J€BaToOp, I'PYMNIOBONM HACOC CMEIICHUs,
HE3aBUCUMOE TMOJKIIIOUEHHE TPYIIbl noTpedureneii, Ooitnepsr Ha 'BC u 1.1 Ha nanubii

MOMEHT B PaclopsbKeHUU nojb3oBatens 28 cxeM npucoenauHenus LTI
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Pucynok 3.5 H3zo0paxenune L{TII

BenoMorareJibHbIM YYACTOK

Bcnomozamenwvnuuii yuacmok — yKazbIBaeT Haudajao TPyOOINPOBOJOB TOPSYEro
BOJIOCHAOKEHMS TP YEThIpeXTpyOHO# TemnoBoi cetu ociie LI TII. D1o HebompIoit yuacTok
3aKaHYMBAETCSd MPOCTBIM Y3JIOM, K KOTOPOMY IOAKIIOYAETCsl TPYOOIPOBOA TOpPSUEro
BOJIOCHA0XKEHHUsI, Kak Noka3zaHo Ha pucyHke «Ilogximrouenue Tpydonposoaa I'BCy.

BcnomorarensHbIA
y4acTok ana LTN

/
uTn — “e

Pucynok 3.6 Ioakiarwdenne Tpydonposoxa I'BC

IMoTpeduTenn

Ilompeoumens — STO KOHEYHBIH OOBEKT ydacTKa, B KOTOPBIA BXOAWT OJIUH
MOTAIONTUN U BBIXOJUT OJUH OOpaTHBIA TPyOOIpoBoa TeraoBoi ceTu. [lox moTpedurenem

rnmoHnuMaercs abDOHEHTCKHI BBOJ B 3aHHUE.

VYcinoBHOoe 0003HaueHHe NOTPeOUTENss B 3aBUCHUMOCTH OT peXHMa pabOTh

IPEJICTABIEHO HA PUCYHKE HUXKE.
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. BEMKIYEH
. OTENKYEH

Pucynok 3.7 ¥YcJjioBHOe u300paxeHune noTpeduTest

[ToTpebuTenb TEMIOBOW IHEPIHUM XapaKTEPU3yeTCS PacueTHBIMH Harpy3kaMu Ha
CHUCTEMY OTOIUICHMS, CHUCTEMY BEHTWISIIMM W CHCTEMY TOPSYErO BOJOCHAOXKEHUS W
pacyeTHBIMU TeMIIepaTypaMu Ha BXOJ€, BBIXOJI€ OTPeOUTENsl, U pacueTHON TeMIlepaTypoi

BHYTPEHHETO BO3/1yXa.

B ogHonuHeiHOM IpCaACTaBJICHHUA HOTpe6I/ITeJ'IB — 9TO y3HOB0ﬁ OJICMCHT, KOTOpBIP'I

MOJKET OBITH CBSI3aH TOJIBKO C OOHHUM Yy4aCTKOM.

BHyTpeHHSIST KOOUpOBKA MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
NPUCOSAMHEHUS] K TEIUIoBOM ceTn. CXeMbl MOTyT OBITH 3JI€BATOPHBIE, C HACOCHBIM
CMEIICHUEM, C HE3aBUCHUMBIM IPUCOETUHEHUEM, C OTKPBITHIM MU 3aKPBITHIM OTOOPOM BOJIbI
Ha 'BC, c perynaropamu TemmepaTypsbl, OTOIUIEHUS, pacxoaa U T.4. Ha naHHbII MOMEHT B

pacnopsiKeHuu nojbs3oBareis 31 cxeMa npucoeJMHEHUs TOTpeduTenei.

Ecnu B 37aHMM HECKOJNBKO Y3JIOB BBOJA, TO OOBEKTOM «IOTPEOHUTENH)» MOMKHO
OmHcaTh KaXAbld BBOJA. B TOoke Bpems Kak OJUH IMOTPEOUTEIIb MOXKHO OINHUCATh IEIBIN
KBapTaJl WU 3aBO/I, 33/1aB /I TAKOTO OTpeOuTeNsi 0000IIEHHBIE TETIOBBIC HATPY3KHU.

O0001eHHBI TOTPEOUTEIb

Ob006wennvlit.  nompedumens — CUMBOJBHBIH OOBEKT TEIJIOBOM  CETH,
XapaKTEPU3YIOMUICSI  TMOTPEOIIeMBIM  pPacXOJAOM CETEBOHM BOJBI WM  3aJIaHHBIM
cOmpoTUBIICHHEM. TakuM MOTpeOUTEIEM MOXKHO MOJEIUPOBaTh, HAMpUMeEp, OOIIYIO

Harpy3Ky KBapTasa.

YcnoBHoe 0003HaUeHHE OOOOIIEHHOTO MOTPEOUTENsT B 3aBHCUMOCTH OT PEeXHUMa

paboTHI NPEACTABICHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKNHO4YeH

Pucynok 3.8 H3o0paxxenue 00001IeHHOT0 IOTPeOUTEIIsA
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Takoit 00beKT y100HO UCIIOJIB30BaTh, KOT/Ia BO3HUKAET HEOOXOIMMOCTh PACCUUTATh
TUIPaBIUKY ceTd Oe3 uHpopMalMM O TEIUIOBBIX Harpy3kax M KOHKPETHBIX cXemax
NPUCOEANHEHMS TOTpeOuTeNel K TerioBoi cetd. Hanpumep, npu pacuere MarucTpaabHbIX
ceTei MH(QOPMALUU O KBAPTAJIBbHBIX CETAX MOXKET He ObITh, a JAJIsl OLIEHKH NOTEph HAaropa B
MarucTpaisix JOCTaTOYHO 3a7aThb OOOOIIEHHBIE pPACXOIbl B TOYKaX MPUCOECIUHEHUS

KBapTaJIOB K MaFHCTpaHBHOﬁ CCTU.

B oaHonuHeldHOM u300pakeHUUM HE TpeOyeTcs NOAKIIYaTh OOOOIICHHBIH
noTpeOUTENb Ha OTACIBHOM OTBOJAIIEM YYacTKe, Kak B clydyae MmpocToro norpedutens. To
€CTh B ATOT y3€J MOET BXOJUTh W/WIM BBIXOAWTH JI000€ KOJIMYECTBO YYACTKOB. IDTO

ITO3BOJIACT 6BICTpO u YI[06HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOAHBIX JAaHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynok 3.9 BapuaHThl BK/IIOYeHHE 00001IEHHBIX NOTPeduTe el

3aaBHIKKA

3aoeurcka — 3TO CUMBOJIBHBIM OOBEKT TCIZIOBOM CETH, SIBISIOIIUNCS OTCEKAIOIINM
yCTpOMCTBOM. 3aJBHU)KKA KpPOME JBYX pPEXKHUMOB pPaOOTBHl (OTKPBITA, 3aKpbITa), MOKET
HaXOJUTHCS B IPOMEKYTOUYHOM COCTOSIHMH, KOTOPOE ONPEIENISIETCS CTENEHBIO €€ 3aKPBITHS.

[IpomexxyTOYHOE COCTOSIHUE 3aBMKKH JIOJKHO OMPEACIATCS MpH €€ peKuMe padoThl.

’ : l OTKPBITA

N 3aKpbITa

PucyHnok 3.10 Yci0BHOe M300paxeHHe 3aBUKKH

YcnoBHOE 0003HAYEHHE 3aTOPHO-PETYIUPYIOMIETO YCTPOICTBA B 3aBUCUMOCTH OT

pexuma paboThI:

3aiBIKKA B OAHOJMHEHHOM W300pa)KEHUU TPEICTABISIETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM TIPEJICTaBJICHUN B 3aBUCHMOCTH OT 3aJIaHHBIX IMapaMeTPOB B CEMAHTHUYCCKOU
0a3e JaHHBIX, MOXET OBITh YCTAaHOBJIEHa Ha o0Ooux TpybdompoBomax puc 3.10.
«OHOMMHEWHOE U BHYTPEHHE MPEICTABICHNE 3aBHKKI.
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Pucynok 3.11 OnnoiuHeliHOe ¥ BHYTPEeHHe NpeAcTaBJIeHHe 3aJBHKKH

IIepembruka
Ilepembiuka — 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOM CETH, MOJEIUPYIOLINI Y4acTOK

MEX 1y TIOJJAIOIUM U OOPaTHBIM TPYOOIIPOBOIAMHU.

VYcnoBHoe 0003HauY€HHE TIEPEMBIYKM B 3aBUCUMOCTH OT pEKHUMa pabOThI

IMpEaACTaBJIICHO Ha PUCYHKC HUIKC.

OTKDEITA

3aKpbeITA

Pucynok 3.12 YcinoBHoOe npeacrasiieHue epeMbIYKH
[Tepembluka MO3BOJSET CMOAECIMPOBATH YYACTOK, COCAWHSIONIMA MOJAIOIINN U

00paTHBIN TPyOONPOBO L. B 3TOT y3€1 MOXKET BXOIUThH M/WUIU BBIXOAUTH JII000€ KOJTHMYECTBO

— =%

Tak kak mepemMbIuKa B OJTHOJUHEHHOM M300pakeHUU MPEICTaBICHA Y3JIOM, TO JJIs

Y4aCTKOB.

Pucynok 3.13 Ilepembruka

MOJICIMPOBAHUS COCAMHEHUS MEXIy MOJAoIMIUM TpPyOONpOBOJOM OJHOTO y4yacTKa H

oOpaTHBIM  TPyOONIPOBOJOM  APYTrOro y4acTKa OJHOTO JJIEMEHTAa  «IIEPEMBIUKA)
HenocTaTouHo. [ToHamo0sTCs elle ABa y4acTKa: OJWH TOJIBKO MOAAIONINN, IPYTrOd - TOJBKO

00paTHBIN.
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Pucynok 3.14 CoequneHune Mexay NMOAAKIIMM TPYOONPOBOJAOM OJHOI0 YYACTKA M 00PATHBIM

TPYOONIPOBOIOM JAPYroro y4acTrka

HacocHas crannus

Hacocnasn cmanuusa — CHMBOJIBHBIN O00BEKT TEIUIOBOM CCTU, XapaKTepHSYIOMHﬁCH

3a/laHHBIM HAIlOPOM WJIM HAlOPHO-PACXOIHON XapaKTEepPUCTUKON YCTAHOBIEHHOTO HAacOCa.

HacocHas ctaHIust B OTHOJIMHEHHOM M300paXCHUH MPEICTABIISICTCS OJHUM Y3JIOM.
B 3aBucuMoOCTH OT TaOJUYHBIX MMApaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAHOBJICH Ha
MOTAFOIIEM HJIM 0OpaTHOM TPYOOIpOBOE, TMOO Ha 000UX TPYyOOIPOBOAaX OJHOBPEMEHHO.
J111s1 3a1aHns HATIPaBJICHUS ICHCTBUS HACOCA B 3TOT y3€II TOIBKO OJIMH YIaCTOK 003aTeITHHO

A0JDKCH BXOJIWUTH U TOJBKO OAWH YU4aCTOK JOJIKCH BbIXOOUTD.

Ot e P et

e e el e )

Pucynok 3.15HacocHasi cranuust

Hacoc MoxHO MoniennpoBath AByMs crioco0aMu: TUO0 Kak HUeanbHOE YCTPOHCTBO,
KOTOpOE€ H3MEHSIET JaBJICHHE B TPyOONpOBOAEC HA 3a/JaHHYI0 BEIWYMHY, JHOO Kak
YCTPOICTBO, paboTaroliee € Y4eTOM peaJbHOM HalOPHO-PACXOJAHON XapaKTePUCTUKU

KOHKPCTHOI'O Hacoca.

B nepBom ciaydyae mpocTo 3aaeTcsl 3HaU€HUE Halopa Hacoca Ha MOJAoUIeM W/WIN
oOpatHoM TpyOonpoBoe. Ecnu 3HaueHne Haropa Ha 0JTHOM U3 TPyOOIIPOBOIOB PaBHO HYIIIO,
TO HACOC Ha 3TOM TPyOONpPOBOE OTCYTCTBYET. Eciy 3HaueHne Haropa OTpUIaTeNbHO, TO 3TO

03HAuaeT, YTO HAcOC pabOTaeT HABCTPEUy BXOAIIEMY B HETO YYaCTKY.
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Pucynok 3.16 IIbe3omeTpuyeckue rpadpuxn

Ha pucynke 3.16 BuIHO, KaK pa3NUYHbIE HANpPABICHUS YYacCTKOB, BXOISIIMX H
BBIXOJIAIIMX M3 HACOCAa B COYETAHWU C PAa3HBIMU 3HAKAMU HAIopa, BIUSIOT Ha pe3yJbTat

pacdera, 0OTOOpa)KEHHBIN Ha MTbE30METPUIECKUX IrpaduKax.

Korna 3agaercs TOIbKO 3HaYCHHUE Haropa Ha HaCOCC, OHO OCTACTCA HCU3MCHHBIM HC

3aBUCHUMO OT IIPOXOAAIICTO 4€PE3 HACOC pacxoaa.

Ecnu monenupoBaTh paboty Hacoca ¢ yuetoM ero QH xapakTepuctuku, To cieayer

3a/1aTh PacxXo/bl M HAMOPBI HA TpaHUIAX paboyell 30HbI Hacoca.

Hmam|
Hmin ‘\\
n
Gmin Gmas

Pucynok 3.17 HanopHo-pacxoaHasi XapaKTepHuCTHKA HACOCa

[lo 3agaHHBIM JABYM TOYKaM oOmpejaensieTcs mnapadojia ¢ MakCUMyMOM Ha OCH
JIABJIGHUH, 1O KOTOPOM pacueT u OyIeT OmpenesaTh Harmop Hacoca B 3aBHCHUMOCTH OT
pacxona. Cneayer OTMETUTh, YTO XapaKTEpPUCTHKA, 3a/laBaeMas TakKUM oO0pa3oM, MOXKET
OTIIMYATHCS OT PEeabHONM XapaKTepUCTHKU Hacoca, HO B mpeaenax paboueit obmactu obe
XapaKTePUCTUKUA MPAKTHUECKH COBMANAIOT. [l OmucaHWsl HECKOJBKUX MapauieIbHO
paboTarolux HAcOCOB JIOCTAaTOYHO 3a7aTh HUX KOJMYECTBO, U PE3YJbTUPYIOIIAs

XapaKTepUCTUKA OyJIeT ONpe/IesIeHa IPU pacyeTe aBTOMATUYECKH.

22



Tak xax Hanopsl Ha rpaHuIax pabodel o0nacTH Hacoca OepyTCs U3 CIIPABOYHUKA U
BCErJa IOJIOKUTENbHBI, TO HalpaBlICHHUE JIEHCTBUS TAaKOTO Hacoca OyAeT OmpenessaTbes

TOJIBKO HAIpaBJICHUECM BXOIAIICTO B Y3€JI yJacCTKa.

Jlpoccempyroniue ycTpoiicTBa

Hpoccenupyromue ycTpoicTBa B OJHOJIMHENHOM IIPEACTABICHUU SBIISIIOTCS Y3JIaMU,
HO BO BHYTPEHHEH KOJMUPOBKE — ATO JOMOJHUTEIbHBIE YYACTKH C TOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIEHUEM. B apoccenupyromumii y3en o0s3aTesIbHO JOJKEH BXOJIUTH

TOJIBKO OWH Y4Y4CTOK, U TOJIbKO OAWH Y44aCTOK H3 y3JIa JOJDKCH BBIXOJIUTD.

Ha nogawwes apySonpoboge Sregq

Qhﬁhﬂcﬁﬂﬂ
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Ha oBpamuon mnpybonpofioge

o - 3 - i
O * o
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Pucynok 3.18 /Ipoccesupyromme ycTpocTBa

JpoccenbHasi maiioa

JIpoccenvnasn wmaiiba — 5T0 CAMBOJIBHBINA OOBEKT TETIOBOM CETH, XapaKTEPU3yeMbIi
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiosl. JlpoccenbHas maiiba
UMeEeT JIBa pexX1Ma paOdOoThl: BEIYUCIIIEMas U yCTaHAaBJIMBaeMasi. Y CTaHaBIMBaeMasl aiba —
ATO HEPETYJIHUPYEMOe COMPOTUBIIEHUE, TO BEIMYMHA TACUMOI0 MIaif00i Hamopa 3aBUCUT OT

KBaJipaTa, MPOXO/SILIEro yepes maidy pacxoja.
BolywcnAeman waiba
[ | YeTaHaenMeaeman wWaiba

Pucynok 3.19 YcioBHoe npeacraBiieHne maidbl

Ha pucynke BUHO, Kak MEHSIOTCSI IOTEPHU Ha MIaiibe, yCTAaHOBICHHOM Ha TOJar0IIeM

TpyOOIIPOBOJIE, IPU YBEIUUYEHUH pacxo/a 4epe3 Hee B J1Ba pasa.
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Pucynok 3.20 XapakTepucTuky ApoccebHbIX IIAKH0

Pery.JmTop JaBJICHUA

Pezynamop oOaenenus - yCTPOMCTBO C MEPEMEHHBIM COMPOTHUBIECHUEM, KOTOPOE
MO3BOJISIET TIOIJIEP>KUBATH 3a/IaHHOE JIABJICHUE B TPYOOIPOBO/IE B ONPEICIICHHOM JIhaTa3oHe
W3MEHEHUA pacxoja. Perynsatop naBieHUs MOXKET yCTaHABIMBATHCS KaK HA MOJAIOIIEM, TaK

1 Ha 00paTHOM TPYOOIPOBO/IC.
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Pucynok 3.21 Perynsitop nasiienus

Ha pucynke 3.21 moka3aHo, 4To HpH yBEJIWYEHUH B JBa pa3za pacxoia dYepe3
PETYISITOP, YCTAaHOBJICHHBIA B 0OpaTHOM TPyOOIIPOBOJIE, JABJICHHUE B PETYIHPYEMOM Y3Iie

OCTacTCA IIOCTOAHHBIM.

BennurHa CONpOTHBIIEHMS pEryisaTOopa MOXKET H3MEHATHCS B Ipefenax oT
OECKOHEYHOCTH 10 COMPOTHUBIICHHSI TOJHOCTBHIO OTKPBITOTO perynsropa. Eciau ycnoBus
paloTHI CETH 3aCTABISIOT PETYISATOP MOJTHOCTHIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPETyJINPYEMbIN IPOCCENNPYIOIINN y3€.
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Peryasitop pacnojiaraeMoro Hamopa

Pezyﬂ;lmop pacnosiazcaemozo nanopa — 3TO CHMBOJIBHBI OOBEKT TEIJIOBOM CCTH,

NOJIIEPKUBAIOIIMN 3a/IaHHBIN pacIioyiaraeMblil Harop mnocie ceosl.

PaGora perymsaTopa pacrmosiaraeMoro Hamopa aHajJoruyHa paboTe peryisropa
JABJIEHMSI, TOJIBKO B 3TOM Cllydae PETYJSTOp CTapaeTcs JAepKaTh IMOCTOSHHOW 3aJJaHHYIO

BCIIMYNHY pacCIIojlaracMoro Halropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

Pucynok 3.22 Yc/i0BHOe npeAcTABJICHHE PeryJIsiTOPOB HANOPa

Peryasitop pacxoaxa

Pezynamop pacxooa — 5T0 CUMBOJIbHBIN OOBEKT TETNIOBOM CETH, MOACPKUBAIOIINN

3aJIaHHBIM ITOJIB30BATCIIEM PACXO/J TCIINIOHOCUTCIIA.

PerynsaTop MOXXHO ycTaHaBIMBAaTh KaK Ha TOAAIONMEM, TaK W Ha OOpaTHOM
TpybonpoBose. K pabore perymsropa pacxoia MOXKHO OTHECTH BCE CKa3aHHOE IIPO

PEryJISITOPHI JaBJICHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoge

ﬁ perynaTtop pacxoaa Ha o6paTHoM Tpy6Gonposoae

Pucynok 3.23 Ycii0BHOe npeAcTAB/IEHHE PeryJIsiTOPOB pacxoaa

B cymectByromux 6a3zax nanHeix «ZULU» mnpenycMmarpuBaroTcs CTaHAApTHBIE

XapaKTCPUCTUKU 10 TPUBCACHHBIM BBIIIC TUITAM 00BEKTOB CUCTEMBI TEMIOCHAOKEHHS.

CoctaB uH@OpMAIMU MO KaXJOMY TUIY OOBEKTOB HOCHUT Kak MH(OPMATHBHBIN
Xapakrep (Hampumep: Uil UCTOYHUKOB - HAaWMEHOBAHUE MPEANpPUATHS, HAUMEHOBAHME
UCTOYHHMKA, U1 NOoTpeduTeel - aapec y3ia BBOJa, HAUMEHOBAHUE y3J1a BBOJA U T.[1.), TaK U
HEOOXOAUMBIN 11 (PYHKIIMOHUPOBAHHS PACUETHON MOJAETH (HampuMmep: A HCTOYHUKOB -
reojie3uyeckas OTMETKa, pacyeTHas TeMmIiepaTypa B IMOAAIOIIEM TPyOOIpOBOJE, pacueTHas

TeMIiepatypa xoJoaHou Bojbl). [loHOTa 3amoHeHUs 6a3bl JaHHBIX 10 TTapaMeTpaM 3aBUCHUT
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OT HalIM4Yugd HUCXOAHBIX HOAaHHBIX, MIPCAO0CTABICHHBIX 3aKka3uukoM | OIMPOUICHHBIMHA

CY6I>CKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJICHHOT'O ITYHKTA.

[Ipu >xenaHuu MoOJIb30BaTENs, B CYIIECTBYIOIIUE 0a3bl NAHHBIX MO OOBEKTAM CETH

MOKHO I[O6aBI/ITI) JOITOJIHUTCIIBHBIC ITOJIA.

3.3 IlacmopTH3amusi ¥ ONHCAHHE PACYETHBIX €IMHUL TEPPUTOPHAIBHOIO
JeJICHUs, BKJIOYasi AAMUHUCTPATHBHOE
ONeKTpOHHAs MOJEIb MO3BOJSET HAIVISIAHO HAa TOIOOCHOBE CENBCKOTO IOCEIIEHUS
pasrpaHUuuTh W NACHOPTU3MPOBATh €IWHUIBI TEPPUTOPUAIBHOIO JENEHMs. TakuMu
IpPaHULIAMU TEPPUTOPUATBHOTO JIETIEHHSI MOTYT SIBJISATHCS:
e KaJacTPOBBIE KBAPTAJIbI,
® TEIUIOCETEBBIE PaliOHBI;
¢ [UIAHWPOBOYHBIEC PAliOHBI;

® AJIMMHHUCTPATUBHBIE PANOHBI.

CeTka paliloOHUPOBAHHUS, HAHECEHHAs! B 3JIEKTPOHHON MOJEIH, NTO3BOJISIET IIPUBSI3aTh
0a3y JaHHBIX, COCTOSIIYIO U3 CBEICHUN, BXOIAIIUX B MACTIOPT €AUHULIBI TEPPUTOPHATIEHOTO
JIEJIEHUS, K IJIOIAAHOMY OOBEKTY, ONPEEISIIONIeMY I'PaHULIbI 3TON enuHuLbl. ['paduuecku,

aJIMUHUCTPATUBHOE JIEJICHHUE MPOWUTIOCTPUPOBAHO HA PUCYHKe 3.24.
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 YenoBHele 0603HaveHMS

4 HHAMBIAYLTBHLIC HCTOMHIKI TENIOCHAGHCHIA

[ Yromuas xoreauias MYTT<MYKs
[l /bvieasnan korensias MYIT«MYKs.
[ Koreawmon TIL «Pocaskoso -1»
Koremas Ni22
[ Korenmsan TIL «Pocasxoso K0mmoes

Pucynok 3.24 /leienue TeppuTopuu ropoaa MypMaHCK 110 30HAM TeNJIOMJI0CHAGKEHH
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3.4 TI'mapaBiauyeckuii  pacyeT  TeIUIOBBIX  ceTeil  JIl00OW  cTemeHHU
3aK0JILIIOBAHHOCTH, B TOM 4HCJe IHAPaBJIMYecCKHMii pacyeT NMpU COBMeCTHOIl palore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIUH HA eIMHYI0 TeIJIOBYIO CETh

TennoruapaBnuyeckuii pacuer MporpaMMHO-pacueTHOro kommiekca ZuluThermo
BKJIIOYAET B c€0sl MOJIHBINA Ha0Op (PYyHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLIUE UM
UH(POPMaLMOHHBIE CTPYKTYPhI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABIMYECKOrO pacyera
Y MOJICTMPOBAHUS TEIJIOBBIX CETEH.

Pa3MepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJBbIIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOIIYIO CETh - HE OTPaHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CeTH M (POPMUPOBAHMS
[acIoOPTU3ALUN KaXI0r0 00BEKTa CETH, B TOTYUHUBIIEHCS JIEKTPOHHOM MOJEIH OCEIICHUS
MOTYT BBITIOJIHSTHCS PA3JINYHBIE TEIIOTUAPABINYECKUE PACYETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIUIOBOM CETHU M CUCTEM TEIUIONOTPEOJICHHS, a TaKXKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIUIOBOW ceTH. PacueT TemioBbIX NOTEph BeAeTCs MO0 10 HOPMAaTUBHBIM MOTEPSAM, JTHOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUU.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
NPEJCTaBIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPAacCKH M IMbE30METPUYECKUX TI'padUKOB.
Kaprorpaguueckuii Marepran U cxema TEIUIOBBIX ceTeil MOXET ObITh 0(opMiIeHA B BHJIE

JAOKYMCHTA C HCIIOJIb30BAHHUCM MAKCTA IICYATU

B mnactosimee Bpemss B coctaB pacuetoB [IPK Zulu Thermo Bxomutr 6 Tumos

TUIPABIMYECKOTO pacuera:

® HAJIAJOYHBIN PaCUeT;

® [I0BEPOYHBII pacyer;

® KOHCTPYKTOPCKHMH pacuer;

® pacyer TeMIepaTypHOro rpaduka;
® pacyeT HaJEeKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEILIA YEPE3 UOIISILIMIO.
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3.5 MogeanpoBanue BceX BHIOB IepeK/JIOYEHHI, OCYLIEeCTBJIsIEeMbIX B
TEIVIOBBIX CeTsIX, B TOM 4YHCJIe IMePeKJIYEeHUIl TeMJIOBbIX HArPY30K MexKAy
HCTOYHHUKAMM TelJIOBOH JHEPIUH

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3BosisieT  mpOBOIUTH
MOJICJIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «THUApaBIMYECKON Mmoaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSL 3allOpPHO-
pEryaupyromieil apMaTypbl U HACOCHBIX arperaToB B 0a3e JaHHBIX OMUCAHUS TEIJIOBOM CETH.
Jlioboe mepekiIIoueHHe Ha CXeMe TeIUIOBOM CEeTH BiedYeT 3a co0O0il aBTOMaTHYeCcKOoe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIb30BATENb BHUIHUT TOT THUJPABIMYECKHI PEKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allI0PHO-PETYJIUPYIOLIEH apMaTypbl U HACOCHBIX arperaTroB
Ha CXEME TEIIOBOU CETH.

[lepexnroyeHuss MOTYT OBITh KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, JUIS JHOOOM
BBHIOPAHHOM (TOMEUEHHOMN) COBOKYITHOCTH MEPEKII0YAEMbIX JIEMEHTOB.

JInsi HACOCHBIX arperaToB M WX TPYII B MOJEIH JOCTYIHbI HECKOJIBKO BHUJIOB
MEPEKIFOYCHUI:

® BKJIIOUYCHUE/BBIKIIOUCHHUE;
® [POCCEIMPOBAHMUE;
® U3MEHEHHE YaCTOThI BPALICHUS TPUBOJIA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUU (OTKPBITA/3aKphITA),
MOTYT UMETh TPOMEKYTOYHOE COCTOSTHUE «IIPUXKATay, OMpeesieMoe B JMO0 B MPOIEHTAX
OTKPBITHSI KJIalmaHa, JUOO B yuciae 000poToB mmToKa. [IpM 3TOM COCTOSHHMH 3aJBHXXKa
MOJICIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu mr000M mMepeKTrOYeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMU WU Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCA  CYMMapHas  pacXOAHO-HAMOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpebuTerneli mepeKIoYeHUEM SIBISIETCS JTF000€ U3 CIETYIONINX JSHCTBUI:

e  BKJIIOYCHUE/OTKIFOYEHUE OJHOTO WJIU HECKOJIBKUX BUIOB TEIJIOBOM HATPY3KH;

L4 OrpaHMYCHUC OJHOT'0O MW HECKOJBKHUX BUI0OB TCIJIOBOM Harpys3Ku;
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®  W3MEHEHHWE TEeMIepaTypHOro rpaduka WM  YIACNbHBIX  PAacXoJ0B
TETJIOHOCUTEIIS 110 BUAaM TEIJIOBOM Harpy3KH.

[Ipenycmotpena reHepaiisi CuelMaibHBIX OTYETOB 00 OTKIIOUYEHHBIX/BKIIOUYEHHBIX
aboOHEHTaX W YyYacTKax TEeIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHHUJIOCH B pPE3yJbTaTe
MOCJIETHEr0 MPOU3BEACHHOTO €IUHUYHOTO WJIM TPYMIIIOBOTO MEPEKITI0UYEHUS. DTH OTUYETHI
MOTYT COJIEpXKaTh JTH00YI0 HH(DOpPMAIIUIO 00 ITUX 00BEKTAX, COJCPKAIIYIOCS B Oa3e JaHHBIX.

PexxuM rupaBIuyecKoro MoAeIMpPOBaHMs TTO3BOJISIET ONEPATUBHO MOJIyYaTh OTBETHI
Ha BOMpochl Tumna «Yrto Oyner, eciu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUM MpU PETYIMPOBAHUU PEKUMA U MEPEKIIIOUCHUAX Ha pealbHOU TEIIOBOM CETH.

[loxpcucremMa TUIpaBIMYECKUX PACUETOB MO3BOJSET MOJAEIMPOBATH MPOU3BOJIbHBIE
PEXHUMBI, B TOM YHCJIE aBapHilHble U MEPCHEKTUBHBIE. [ MApaBINYECKOE MOJIETUPOBAHUE
NpENIoiaracT BHECEHHE B MOJENb KaKMX-TO H3MEHEHMH C LEJIbI0 BOCIPOM3BEICHUS
PEKUMHBIX TOCIEJCTBUNA JTUX H3MEHEHHUH, KOTOpbIE HCKAKaIOT pealibHble aHHBIC,
OTHCHIBAIOIIINE YKCITYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIIEM COCTOSIHHH.

[TomcucTema THAPABINYECKUX PACUETOB COJAEPIKUT CIICIUAIBHBIA WHCTPYMEHTAPHH,
MO3BOJISIFOIIMM JIJIS 1IeJIe MOJIeTMpPOBaHUsl CO3/1aBaTh U aIMUHUCTPUPOBATH CIEIUATbHbBIC
«MozeNbHbIe» 0a3bl — HAOOPHI JAHHBIX, KIOHUPYEMbBIX U3 OCHOBHOM (KOHTPOJIbHOI) 0a3bl
JAHHBIX OTMCAHMS TEIUIOBOM CETH, HAa KOTOPHIX MPEeIycMaTpUBAETCS MPOU3BEIEHUE TIOOBIX
MaHUITYJISIANA 0€3 pUCKa UCKA3UTh WM MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHU3M
Tak)ke 00ecreunBaeT BO3MOXKHOCTh OCYIIECTBICHHUS CPABHUTEIHLHOTO aHAIN3a PA3TUYHBIX
PEXXMMOB pabOTHI TEIMJIOBOM CETH, PEaIM30BAaHHBIX B MOJIEJIBHBIX 0a3ax, MexIy coboil. B
YaCTHOCTH, HAIVISJHBIM aHAJIWTHYECKHUM WHCTPYMEHTOM SIBJISICTCS  CPaBHUTEIBHBIN
EE30METPHUECKH Tpad UK, Ha KOTOPOM MPUBOJIATCS U3MEHEHUS THAPABIUIECKOTO PEKUMA,

MPONU30MICANINEC B PEIYIIbTATC TEX NI HHBIX MaHHHYHHHHﬁ.

3.6 Pacuer 6ajaHCOB TeNJ10BON HEPrUH N0 MCTOYHUKAM TeIJIOBOM IHEPrun

U 110 TEPPUTOPUAIBLHOMY NPU3HAKY

B pesynpraTre pacdyeToB OaJaHCOB TEIJIOBOW 3HEPrUM IO HMCTOYHMKAM M IO
TeppUTOpUaIbHOMY TMpu3HaKy, BbinonHseMbix B [IPK ZuluThermo, ycranaBnuBaercs
noTpeOHOCTh B TEIUIOBOM SHEPTHH CYIIECTBYIOIIUX W MEPCHEKTHBHBIX MOTpeOUTeNneld B
KaXIOM CyOBEKTE OKpyra, C LEJbl0 YCTAaHOBJICHMS JOJU TOJE3HOTO OTIYyCKa TEIIOBON

SHCPIUH B CCTh U 3HAYCHUH MMOTCPb SOHCPIUU.
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Pe3ynbpTaThl BEIIOJHEHHBIX PACUETOB MOKHO 3KcniopTupoBath B MS Excel.

3.7 Pacuer moTepb TeNJIOBOHl JYHEPruM Yepe3 H3OJALMI0 H € YTeYKaMH
TENJIOHOCUTEJISI

enpt0 maHHOrO pacuyera SBISETCS ONpPENEIICHHME HOPMATUBHBIX TEILIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonpoBoAoB. TerioBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a roj ¢
pa3z0uBkoii Mo Mecsanam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bcei
TEIJIOBOM CETH, TaK U II0 KAXKJIOMY OTIEIBHO B35 TOMY MCTOYHUKY TEIJIOBOM DHEPTHH H
KaXIoMYy IHeHTpaibHOoMY TerioBomy NyHKTY (LITII). Pacuer moxeT OBITh BBITIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETUIOBBIX MOTEPb.

[IpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMAapHO IO BCEU TEIUIOBOM CETH, TaK
U TI0 K&XJIOMY OTJIEJIbHO B3SITOMY UCTOYHHUKY TEIUIOBOW SHEPTUH U KaXKJAOMY IIEHTPAIbHOMY
teroBomy myHkTy (LITII), a taxxke mo pa3nuuHbiM BiajenbliaM (OamaHCOAEPKATENSIM)
Y4aCTKOB TEIJIOBOM CETH.

B03MOHO KONMMPOBaHHWE UCXOJIHBIX TAHHBIX OT OJAHOro uctoyHuka win LITII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke
pe3yNIbTaThl BHITIOJHEHHBIX PACU€TOB MOXHO TTOCMOTpPETh 3KcnopTupoBath B MS Excel. Ha
pucyHke 3.24 npuBeIEHBI PE3YNbTaThl pacuyeTa NOTEPh TEIIOBOM SHEPTUU YEPE3 U3OJISILUIO

H C YTCUKAaMHU TCIINIOHOCUTCIIA.
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Pacyer HOPMATHEHBIX TENAOBEX NOTEPE n

I TennosaA ceTb. lpaguk Cpeareroossis Paceer noreps | | Compamim
- Korenstan MNe 1 Twe 20 Tea 950 Twe 85 Trpur (2.0 s =
..... utn-3 Tnoa (1500 Tee 200 Thon G20 Tnoas 100 L
Hm ? e Tof 700 Tot 190 (®) CyrvsapHeie N0 NoACETH
- LT - ofip ofp 43
LU -1 (rED) () Mo aarmory yany
- UTN -2 A NonpasouHssi kos SeuuMeHT Ha HOpiE TENNOBSIX NOTERE Bnagensues
----- utn -2 (rec)
|| Pycckme saronosku B oTeTe [Be pragensue) w
M. MNpo.. Tee |[Trp |Trea [Tofp |Te | QnoaMNcan| QGobp Mwan| Gym_noat | Qyt_nea ... Gyt_o6p 7 | Qyt_obp ... Gym_net T | QyT_noT ...
0 744 78 00 026 542 50 967 415 186.2 182 192.0 9.4 3208 18.7
no 78 00 €00 00 50 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 672 -78 00 1026 542 00 §&74 374 168.2 173 173.4 54 289.7 20.8
no -78 00 &00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr 0O 744 -39 00 91 505 00 830 w7 187.7 173 192.4 57 320.8 16.3
nao -39 00 &00 00 OO0 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aopens O 720 31 00 728 435 00 694 298 1839 134 186.7 81 310.4 15.8
nao 31 00 e00 00 OO0 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maty 0 4 %8 00 537 30 00 03 0.1 10 0.1 10 0.0 3208 16.3
n 740 58 00 600 00 00 666 158 150.4 114 1937 0.0 00 0.0
Wsore oo 150 00 379 22 00 00 L] 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 00 648 15.4 185.3 1.1 188.5 0.0 0.0 0.0
Weone o0 178 00 287 249 00 00 L] 0.0 0.0 0.0 0.0 3208 16.3
n 74 178 00 600 00 00 669 159 1915 15 1947 0.0 0.0 0.0
deryer O 0 160 00 347 278 00 00 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 €00 00 00 E6.9 153 191.5 115 1847 0.0 0.0 0.0
Centafipe O 700 105% 00 505 246 00 454 212 181.0 81 182.2 63 3104 15.8
n 2o 109 0.0 60.0 00 0.0 18 04 51 0.3 52 0.0 0.0 0.0
Oxtefpe 0 744 49 00 €78 415 00 E74 289 150.6 123 1931 3.0 3208 16.3
nao 4.9 00 €00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Hosfpe O 720 03 00 823 470 00 772 331 18239 15.0 1B86.4 88 3104 15.8
no £32 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dewatpe O 744 50 00 957 516 00 3805 8.8 187.3 178 192.3 95 3208 16.3
no 50 00 &00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 893.5 I3s 22327 1669 22764 697 37766 2007

Pucynok 3.25 Pe3y/ibTarhl pacuera noTepb TeIUIOBOH YHEPIUHU Yepe3 U30JSIIHI0 U C YTeUKaMHU

TECNJIOHOCHUTECJIA

3.8  Pacuer moka3zarteJieil HAIe’)KHOCTH TeIJIOCHAOKEeHUS

Ilenpro pacdera SBISETCS OIEHKA CIIOCOOHOCTH JCHCTBYIONMIUX W MPOCKTUPYEMBIX
TEIUIOBBIX CETeH HAJEKHO oOecrevyrBaTh B TEUCHHE 33JaHHOTO BPEMEHH TpeOyembie
PEXKUMBI, TMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaKJIOro IOTPEOMTENsI, a TakKe
000CHOBaHHE HEOOXOIUMOCTH WM TPOBEPKH S(D(PEKTUBHOCTH peasM3aIli MEPOTPHSITHHA,
MOBBIIIAOIIUX HAIC)KHOCTD TEINIOCHAOKEHUS TTOTpeOUTeNel TeIJIOBOI YHEPTHH.

OreHka HAJCKHOCTH TEIUIOBBIX CETEH OCYINECTBISCTCS MO pe3yibTaTaM CpaBHEHUS
pacueTHbIX 3HAYEHWH TOKa3aTelield HaJC)KHOCTH C HOPMHUPOBAHHBIMH 3HAYEHUSMU ITHX
IoKa3aTeJIel B COOTBETCTBHUU ¢ noJiokeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOAMMOCTH  pealu3allil  MEPOINpPHUSTHH,  MOBBIIIAIOLIUX
HAJIC)KHOCTh TEIUIOCHAOKEHHSI TOTpEOHUTENIel TEIJIOBOW JHEPTHH, OCYIIECTBISCTCS TI0
pe3yNbTaTaM KaueCTBEHHOT'O aHaJIM3a MOJyYEeHHBIX YHCICHHBIX 3HAYCHUH.

[TpoBepka 3 (PeKTUBHOCTH pean3aiii MEPOTPUATHHN, MOBHIIIAIONINX HAACKHOCTD

TEII0CHAOXKEHUS HOTpe6I/ITCJIef/'I, OCYIICCTBIIACTCA IIyTeM CpPaBHCHUA HCXOAHBIX
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(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUU I[OKa3aTeleil HaJeXHOCTH, C PaCUETHBIMU
3HAQYEHUSIMHU, TOJIYYCHHBIMU TIOCIE pealu3alud (MOJCIMPOBAHUS pealu3aluu) 3STUX

MEPONPHUITHUH.

3.9 TI'pynnoBble H3MEeHEHHS XapPaAKTEPUCTUK 00BbEKTOB (Y4ACTKOB TEIJIOBBIX
ceTeil, moTpeduTeIel) Mo 3aJaHHBIM KPUTEPHUSAM € LeJbI0 MOIeJTMPOBAHUSA PA3JIUYHbBIX
NEePCNEeKTUBHBIX BAPDHAHTOB CXeM TeIUIOCHA0KeHU S

JIaHHBII UHCTPYMEHT NPUMEHUM JUJIS Pa3IMYHbIX LEJIed U 3a/1ad THIpaBIndeCcKOro
MonenupoBanus. (OCHOBHBIM TpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEIIOBOM ceTu. TpyOonmpoBObl peaibHOM TEIIOBOM CETH BCETAa
UMEIOT  (U3NYECKHUE XapaKTePUCTHKH, OTJIMYAIOUIUECS OT TMPOEKTHBIX, B CHIY
MPOUCXOJSIIMX BO BPEMEHM HW3MEHEHUW - KOPPO3WHM U BBINAJACHUA OTJIOKECHUH,
OTPAXKAIOMIMXCSI HAa W3MEHEHUM SKBUBAJIGHTHOM ILIEPOXOBATOCTM U  YMEHBIICHHUH
BHYTPEHHEr0 JUaMETpa BCJIEACTBUE 3apacTaHus. OTH HM3MEHEHHUsS BIUSIOT Ha
THJIPaBIMYECKHE CONMPOTUBIICHUS YYACTKOB TPYOOIIPOBOJIOB, M B MacIITabax TEIJIOBOM ceTH
MO 3T0 NpUBOIUT K 3HAUUTEIBHBIM PACXO0KACHUSAM PE3YIbTATOB T'HIPABINYECKOIO pacyera
M0 «IPOEKTHBIM» 3HAYCHHUSIM C PEaTbHbIM THAPABIMYECKUM PEKUMOM, HAOIIOJAEMBbIM B
AKCILTyaTUpyeMoi TeroBoi cetu. C Ipyroil CTOPOHbI, U3MEPUTH JEHCTBUTENIbHBIC 3HAYCHUS
IEPOXOBATOCTEM M BHYTPEHHHUX AMAMETPOB YYACTKOB JICMCTBYIOIIEH TEIJIOBOM CETH HE
MPEJICTABISIETCS BO3MOXKHBIM, TOCKOJBKY 3TO MOTpeOOBasio ObI MAacCOBOTO BCKPBITHS
TpyOOIPOBOJIOB, UTO BPsI JIK peasin3yemo. [103ToMy 5Tu 3HaUeHNs MOKHO JIUIIIb KOCBEHHBIM
00pa3oM OIICHUTh HA OCHOBAHWM CPABHEHUS peaTbHOro (HaOII0JaeMOT0) TUIPABIMYECKOTO
pexrMa C pe3yJbTaTaMy pacueTOB Ha TMAPABIMYECKOM MOJEIN, U BHECTH B PACUETHYIO
MOJI€JIb COOTBETCTBYIOIIHE MOMPaBKU. B 3TOM, B mepBOM NPUOIMKEHUH, U COCTOUT MPOILIEeCC
KaJTHOPOBKH.

NHCTpyMEHT  TpyNmoBBIX  ONEpallMii  TO3BOJSET  BBINOJHUTH  HM3MEHEHUE
XapaKTEPUCTUK JJISI TOJAMHOXKECTBA YYAaCTKOB TEIUIOBOM CETH, ONPEAECIAEMOro 3aJaHHBIM

KpUTeprueM 0TOOpa, B YaCTHOCTH:

° 10 Bcel 0a3e JaHHBIX ONMHCAHUS TEIJIOBOM CETH;

. 10 OJTHOM U3 CBA3HBIX KOMIIOHEHT TEIUIOBOM CETH (TEIIOBOM 30HE UCTOYHUKA);

. M0  HEKOTOpoW  Tpaduyeckod  00OJacTh, 3aJaHHOW  MPOU3BOJIBHBIM
MHOTOYTOJIbHUKOM,;
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L4 BIOJIb BbI6paHHOFO IMyTH.
HpI/I 9TOM Ha JI000H u3 BBIIICIICPCUNCIICHHBIX «IIPOCTPAHCTBCHHLIX) KPUTCPUCB

MOKET OBITh HaJOXEHA CYNEPIO3ULHS KpPUTEpPUEB OTOOpa MO KIACCHUPUIUPYIOLIUM

MpU3HAKAM:
o M0 TOJAIONIMM WM OOpaTHBIM TPyOONpOBOJaM TEIJIOBOM CeTH, JUOO
CUMMETPUYHO;
o M0 BHAY TEIJIOBBIX ceTell  (MarucTpajbHble, paclpeienuTeIbHbIe,
BHYTPUKBApTAJIbHBIE);
o 10 y4acTKaM TETJIOBOM CETH ONPEEIEHHOTO YCIOBHOTO IUaMETpa;
o M0 Y4acTKaM TEIUIOBOM CETH C ONpeIeICHHBIM THIIOM MPOKIIAIKU, U T.1I.

Kputepun otGopa MOryr OBITh NPOM3BOJIBHBIMU NpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0TOOP, T0JIKHA B SIBHOM BHJIE
INPUCYTCTBOBATh B NACHIOPTHBIX OMMCAHUSIX YYAaCTKOB TEIJIOBOM CETH.

JUIs y4acTKOB TEIUIOBBIX CeTed, OTOOpaHHBIX IO OIpPEIEJICHHOW COBOKYIMHOCTH

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIAEAYIONIUX OTEPaIIHii:

J M3MEHEHHE SKBUBAJIEHTHON IIEPOXOBATOCTH;

J M3MEHEHHE CTENeHH 3apacTaHus TPyOOIpOBOIOB;
o M3MEHEeHHE KOA((PHUIIMEeHTa MECTHBIX MOTEPh;

o U3MEHEHHE cIIocoba pacuera COpPOTUBIICHUS.

[Tocne mpoBeneHus: cepuM HM3MEHEHUH XapaKTEPUCTUK YYAaCTKOB TPYOOIPOBOIOB
TEIUIOBOM CETH AaBTOMATUYECKH MPOU3BOJUTCS THUAPABIMYECKUN pacyer, pe3yJbTaThl
KOTOPOTO Cpa3y ke JTOCTYIHBI I BU3YyaJIU3aly HAa CXEME U aHaJIM3a.

ITockoyibKy IpY N3MEHEHUH XapAKTEPUCTUK YYACTKOB TEIUIOBOM CETH MX MACIIOPTa HE
MOIU(DUIMPYIOTCS, B JIOOOW MOMEHT MOKHO BEpPHYTHCSI K HCXOJHOMY COCTOSIHHIO
pacyeTHOM T'MAPABIMYECKOM MOJAENM, ONpENEIsieMOMY NAaCHOPTHBIMM 3HAYEHUSIMU

XapaKTEPUCTUK YYACTKOB TEIJIOBOM CETH.
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3.10 CpaBHuTeJIbHbIE Tbe30MeTPUYECKHE TPaUKH 1l pa3padoTKU M aHATU3A
CIleHAPHEB MEPCNEeKTUBHOIO Pa3BUTHSA TEIIOBBIX ceTel

[{enp10 MOCTPOCHUS TEE30METPUIECKOTO TpadyKa SBISICTCS HATIISATHAS WILTIOCTPAITIS
Pe3yabTaTOB THIPABINYECKOTO pacyeTa (HalaJ0YHOrO, ITOBEPOYHOTO, KOHCTPYKTOPCKOTO).
DTO OCHOBHOW aHAJUTHUYCCKHA MHCTPYMEHT CIICIUAINCTA 0 TUIPABIMYECKUM pacdeTaM

TEILIOBBIX CETEH. HpI/I 9TOM Ha 2KpPaH BbIBOIATCA:

J JIMHUS JaBJICHUS B TIOJAIOIIEM TPYOOIIpOBOIE
J JIMHUS JaBJICHUS B 00paTHOM TPYyOOIIPOBOIE
J JIMHUS TIOBEPXHOCTHU 3€MIIU

o JUHUS TIOTEPh HAropa Ha 1maioe

J BBICOTA 3/TaHUS

J JIMHUS BCKUITaHUS

J JIMHUS CTaTHYECKOTO Haropa

[[BeT u cTHIIb IMHUM 3a0a€TCSl OJIb30BATEIIEM.
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Pucynok 3.26 [lpumep nbesomerpnueckoro rpaguka

B Tabnuue nmox rpagukoM BBIBOJSTCS JUIS KaXJOTO y3ja CETH HAaWMEHOBAHUE,
reojic3uueckass OTMETKa, BBICOTA MOTPEOWTENs, HAMophl B MOAAMOIIEM W OOpaTHOM
TpyOOIpOBOIaX, BEJIMYMHA JAPOCCEIMPYEMOT0 HAmopa Ha Iaifdax y motpebureneil, morepu
Haropa Mo y4acTKaM TETUIOBOM CETH, CKOPOCTH JIBMIKCHHUS BOJIbI HA YUaCTKaX TETUIOBOM CETH

u T.1. KonnuecTBo BEIBOANMOI 110/ rpadukoM nH(GOpMAIH HACTPAUBACTCS ITOJIb30BATEIIEM.

Taxxe rpaduk MokeT oToOpakaTh MajJeHUe TEMIIEpaTyphl B TEIJIOBOW CETH, MOCIIE
NPOBEJICHUSI PAacyeTOB C YYETOM TEIJIOBbIX MoTepb. llpu 3TOM Ha rpaduk BBIBOISATCS
3HAYEHHS TEMIIEPATyp B Y3JIOBBIX TOYKaX MO MOAAIOIIEMY M OOpPaTHOMY TPYOOIPOBOAAM.

KonunuecTBo BBIBOJUMOM MO/ Fpa(l)I/IKOM I/IH(i)OpMaHI/II/I HaCTPauBaACTCA IMOJIB30BATCIICM.
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[Ise30MeTpuUECKE rpaduku CYLIECTBYIOLIETO MOJI0KEHUS CHUCTEMBI

TEII0CHAOKCHUS MMpCaACTaBJICHBI B HAa pUCYHKAX HHIKC.
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120 v o + g ————t— & 2 ety
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HaumeHoBaHWe yana Mypmakckas T3L, TK-11 TK-2/1 TK-10/1 TK-10M1a TK-16/1 TK-18/1 TK-231 TK-35/1 TK-39/1 T/n 2302 OBwecTeeHHoe Knybkl
leopesuueckan BbicoTa, M 22.05 2207 2261 25.02 2544 238 23.09 2361 2362 2169 30.16 4029
MonHeif Hanop B o6p. Tp-ae, M 62 639 66 69.4 695 705 711 718 76.1 80.1 823 823
Pacnonaraembiil Hanop, M 85 62.433 59,293 52.252 52,122 49.851 48788 47.208 34.909 26.48 21.941 21879
OnuHa yuacTka, M 75 46 56.7 10 1 62 72 125 09 12 35
QuameTp yuacTka, M 0513 0513 0513 0513 0513 0513 0513 0513 0.412 0.359 0.412
MoTepu Hanopa B noa. Tp-ae, M 0.68 0.407 0.322 0.045 0.004 0.27 0.295 0658 0.007 0.011 0.01
MoTepw Hanopa B ofp. Tp-ne, M 1.887 113 0.298 0.044 0.004 0.25 0.273 0.355 0.006 0.01 0.009
E“Kfp“"’ BOARIBNOA. TR-AE, 508 2.055 1733 1.557 153 1515 1471 1.567 1.685 1722 0.328
CropocTs BoAsI B 06p. Th-AS. 3 g4 -3.026 1677 1539 1512 1466 1423 1.233 -1,628 -1.66 -0.318

Mic

YnensHsie NMHelHble noTep B

o e, 8244 8.047 5166 4075 3.937 3.956 373 4788 6.427 7973 0.255
YAERbHbIE MMHEAHbIE NOTEPU B 55 ggg 22.319 4782 3.979 3.842 3.661 3.451 2583 5.926 7.316 0.237
o6p. Tp-ae, MMM

Pacxon B noa. Tp-ae, T 1227.93 1213.07 1207.2 1129.89 1110.35 1055.54 1024.73 896.7 757.18 587.6 147.24
Pacxop B 06p. Tp-ae, Ty -1213.06 -1198.32 -1192.61 -1116.34 -1096.9 -1042.61 -1012.06 -884.96 -746.56 -577.91 -145.68

Pucynok 3.27 CymecTByomuii ruipaBJIn4ecKuil pe:kuM TemaoBbIx cereil or Mypmanckoi TIL]
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190
180
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120
110
100
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Hanop, m

HaumeHoBaHue yana

leopeanyeckan BbICOTa, M
MonHbiiA Hanop B 0Bp. Tp-ae, M

Pacnonaraembliii Hanop, M
[AnuHa yyacTka, M

[OuameTp yuacTka, M

MoTepu Hanopa B nod. Tp-ae, M

[MoTepu Hanopa B obp. Tp-ae, M

CkopocTb Bofbl B NoA. Tp-Ae,
wm/c

CkopocTb BoAbl B 06p. Tp-ae,
wm/c

YaenbHble NHEHbIE NOTEPU B
noa. Tp-ae, MM/m

YaenbHble NHEHbIE NOTEPU B
o6p. Tp-Oe, MMM

Pacxog B noa. Tp-ae, T/4

Pacxog B obp. Tp-ae, T/u

L 4
4

L 4

L 4

L 2
L 3

L 2

L 4

*

L 2

L 2

L 4

*
L 2

L 4

L 2

L 2

L 2

L 2

L 2

L 2

L 4

BocTouHasa KoTenbHas

67.75

132.8

55
8.7
0.704

0.02

0.019

1.347

-1.316

2.066

1.973

1828.04
-1786.27

L 4

|

TK-1
67.52

132.8

54.803
86
0.704

0.195

0.187

1.347

-1.316

2.066

1.973

1828
-1786.31

L 2

L 2

TK-5
96.96

134.6

51.145
14
0.704

0.003

0.003

1.331

-1.302

2017

1.93

1806.12
-1766.18

L 2

E 4

Mn-B-5
105.01

135.1

50.227
863.8
0.704

1.902

1.82

1.326

-1.297

2.002

1.916

1799.21
-1759.7

TK-9a
120.85

138.3

43.575
127
0.704

0.219

0.21

1.172

-1.147

1.568

1.501

1590.74
-1556.19

TK-98
119.79

138.7

42772
390
0.704

0.524

0.5

1.033

-1.009

1.22

1.166

1401.77
-1369.74

Pucynok 3.28 CymecTBy0umii ruAPaBJIMYECKHA PesKMM TEIUIOBbIX ceTeil 0T BocTo4uHOIl KOTeJIbHOM
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-0.672
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0.629
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170
160
150
140
130
120
10
100
90
80
70
60
50
40
30
20
10

Hanop, m

Haumenosanue yana

leopeandyeckan BeicoTa, M
MNonHeiii Hanop B 06p. Tp-ae, M

Pacnonaraembiil Hanop, M
[nuHa yuacTka, M

[lnameTp yyacTka, M

MoTepw Hanopa B NoA. Tp-Ae, M

MoTepu Hanopa B o6p. Tp-Ae, M

CkopocTb BoAbl B NoA. Tp-ae,
Mic

CkopocTb Bogbl B 06p. Tp-ae,
Mic

YaenbHble NnHelkbie NoTepH B
noa. Tp-Ae, MM/M

YaeneHble NUHERHbIE NOTEPH B
o6p. Tp-ae, MM/M

Pacxop B nop,. Tp-ge, T4

Pacxop B o6p. Tp-ge, T

p
L 3

L 2

L 3

KOHanA koTensHan

34.63

99.6

50
65
0.802

0.343

0.131

2.235

-1.378

4.801

1.836

3939.92
-2429.06

N-1a
31.98

99.9

49.089
219
0.802

0.115

0.044

2233

-1.376

4.789

1.829

3935.09
-2424.54

TK-211
34.74

100.2

48.317
3284
0.802

0.665

065

1.38

-1.364

1.842

1.798

243317
-2404.1

L 3

TK-6/1
46.76

102.9

42.935
150.2
0.802

0.289

0.283

1.346

-1.331

1.751

1.714

2371.95
-2346.58

C—s PSSP "
R v . + 000000t t—0—t
e G———0
\aaas VOO
PPN " - . + oS- 4SS0 ————0—4
JUUUOPY S % ———— Y
‘4
TK-1171 TK-27a TK-286 TK-30a Tr-32 Tr-34 TK-59 yn. donuHa Yiota a.1
50.83 67.9 71.74 107.67 105.98 97.38 92.98 89.69
104.2 1105 12 113.2 114.7 116.2 1206
40.285 50.586 47.598 45.296 42.285 39.005 29.948
36.9 148.5 106.2 67.1 78.8 148.7 18.1
0.802 0.614 0.614 0614 0.513 0.513 0.513
0.071 0.596 0.398 0179 0478 0.902 0.186
0.07 0.585 0.39 0175 0.444 0.839 0.173
1.345 1.646 1.589 1.338 1.79 1.79 0.908
-1.332 -1.63 -1.573 -1.325 -1.737 -1.737 -0.881
1.75 3.652 3.403 241 5513 5.512 1.433
1.715 3.579 3.337 2373 5127 5.128 1.333
23711 1697.37 1638.18 1379.98 1247.42 1247.29 632.44
-2347.43 -1680.32 -1622.07 -1366.27 -1235.12 -1235.26 -626.25

Pucynok 3.29 CymecTByommii ruipaBJinyeCKuil peskuM TemoBbIX cereil o1 FOxkHoil KoTeabHOM
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Hanmenosanne yana K «C wanpomaony YT 75 K1 TH-201a TK-240 TH-2446 CK-244m UTN 2078 TK-301a TK-310 TK-308 yn. Ywaxosa, 7/2
Meoaesndeckan BoICOT, M 60.25 60.51 60.58 57.1 57.36 56.09 48.51 43.81 41.58 45 45.46 46.62 47.07
MonHbii Hanop B o6p. Tp-As, M 883 90.1 90.1 916 931 932 944 945 946 946 947 94.8 95.1
Pacnonaraemsiii Hanop, M 70 65.503 65.504 28.447 24.853 24.597 21,689 21.388 21.257 21.219 20.808 20,662 19.804
[linuma ysacTea, M 227 05 57 72 1.2 16 153 19 14 15 20 66
JMaMETp yuacTka, M 0207 0309 0412 0412 0412 0.412 0359 0.359 0.309 0.259 0.15 0.1
MorTepw Hanopa & nog, Tp-ae, M 2.65 0.001 0.07 0.362 0.004 0.345 0,009 0.011 0.017 0.002 0.021 0.077
MoTepw Kanopa & 06p. Tp-ae, M 1.846 0 0.05 0257 0.003 0.238 0,007 0.008 0012 0.001 0.014 0.052
sf"c"p""'"’ BOARI B NOA. TR-AS. 4 242 0557 1.358 1.358 1.046 1.042 0429 0413 0.557 0.449 0.327 0.262
ﬁ,“:"““*’ BOAL B OGP. TP-AE. g gy 0,467 1151 -1.151 0873 087 036 0.344 0.485 0371 0.264 0215
YAEMBHGIE MHEAHLIE NOTEPH B g 7q7 1,033 4,189 4,187 2495 2478 0513 0475 1.031 0.843 0.89 0.968
noa. Tp-Ae, MM/M
YoenbHbie NMHERHLIE NOTEPH B
oD, To-e. i 5763 072 2977 2979 1723 171 0358 0.329 0.714 0573 0.584 0651
Pacxon & nog. Tp-Ae, T/ 140.93 140.92 610.36 610.24 470 468.37 146.47 140,86 140.83 79.76 19.46 6.93
Pacxon & 06p. Tp-Ae, T/ 12043 12045 527.75 -527.88 40039 -398.96 1252 -119.89 -119.92 67.23 -16.04 58

Pucynok 3.30 CyuecTByomuii ruipaBjinyecKuii pe;kuM TeIUIOBbIX ceTeil oT CeBepHOI KOTeJbHOI

40



85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

Hanop, m

HanmeHoBauue yana

Feofeanyeckas BbicoTa, M
MonHbli Hanop B o6p. Tp-ge, M

Pacnonaraembiit Hanop, M
[nuHa yusacTka, M

Ownametp yyacTka, M

MoTepw Hanopa B NoA. Tp-ae, M

MoTepw Hanopa B o6p. Tp-ae. M
CkopocTb Bogbl B noA. Tp-ae,
mic

CkopocTk BoAk! B 06p. Tp-ae,
mic

YaensHble NWHERHbIE NOTEPH B
nod. Tp-Ae, MM/M

YOenbHbie NUHERHbIE NOTEPU B
oBp. Tp-Ae, MM/M

Pacxop B nog. Tp-ae, T4

Pacxop B o6p. Tp-AE, TM

Pucynok 3.31 CymecTByonuii ruipaBJInyecKuii pesKkuM TeII0BbIX ceTeil 0T KoTeibHoil «PocTay

L 4

*

L 3

»

KoTtenbHas «Poctan

6

66

20
52
0513

0.131

0.123

1.102

-1.074

2105

1.973

768.01
-763.38

TK-1
3474

66.1

19.746
87.6
0.513

0.221

0.208

1.102

-1.074

2105

1.973

767.98
-763.41

TK-2
45.83

66.9

18.115
100
0.513

0.253

0.237

1.102

-1.074

2.104

1.974

767.82
-763.57

TK-7
2177

67.7

16.496
97
0412

0.456

0429

1.314

-1.281

3921

3.683

590.37
-587.54

TK-1
39.56

69.1

13.5585
05
0.259

0.005

0.005

1.501

-1.465

9.122

8.59

266.51
-265.56

TK-30
428

69.6

12.524
20
0.309

0.044

0.042

0.749

-0.731

1.846

1.74

189.28
-188.66

41

TK-31a
42.89

69.9

11.992
43
0.259

0.157

0.148

0.863

-0.843

3.046

2.871

153.24
-152.74

TK-33a
43.99

70.9

9.879
59
0.207

0.284

0.267

0.86

-0.84

4.009

3777

97.6
-97.28

TK-34
4435

2

9.327
12
0.207

0.137

-0.134

0.113

0.107

15.59
-15.53

T/n 2423
46.95
7.2
9.3

6.4
0.207

TK-22
47.19

69.6

12.624
30
0.259

0.024

0.023

0.401

TK-101
46.86

69.5

12.724
31
0.207

0.001

0.001

0.062

-0.06

0.025

0.024

6.98
-6.95

MYK
45.73

709

9.902



80 ¢

75
70
65
60
55
50
45
40
35
30
25
20
15
10

Hanop, m

HaumeHoBaHve ya3na

leopesnyeckas BoicoTa, M
MonHbli Hanop B 06p. Tp-ae, M

Pacnonaraembiit Hanop, M
[nvHa yyacTka, M

[OvameTp yyacTka, M

MoTepu Hanopa B noa. Tp-ae, M

[MoTepu Hanopa B 0bp. Tp-Ae, M

CkopocTb BoAbl B nog. Tp-ae,
m/c

CkopocTb Boabl B 06p. Tp-ae,
m/c

YaenbHble NUHelHbIe NoTEPH B
noAa. Tp-ae, MM/M

YenbHble NMUHENHbIE NOTEPU B
oBp. Tp-ae, MM/M

Pacxopn B noa. Tp-ae, T4

Pacxon B 06p. Tp-ae, /4

Pucynok 3.32 CymecTByomuii ruipaBJiddecKuii pe:kuM TenjaoBbIx cetTeil oT koreabHoil TL "PociasikoBo-1""

42

7
KotenbHasa TL "Pocnakoso-1" Y38 TK41 TK45 3eneHan 7
9.3 9.3 9.3 9.3 9.3
59.3 60.9 61.3 61.4 61.6
20 16.628 15.868 15.679 15.239
16 2 39 40
0.412 0.259 0.259 0.15
0.038 0.003 0.039 0.086
0.035 0.003 0.037 0.082
0.925 0.537 0.447 0.467
-0.901 -0.524 -0.436 -0.457
1.956 1.197 0.834 1.801
1.834 1.126 0.786 1.701
415.58 95.38 79.35 27.82
-413.18 -94.98 -79.07 -27.76



110
105
100
95
90
85
80
75
70
65
60
55
50
45
40

Hanop, M

HanmeHoBaHve yana

leofeauyeckasn BbicoTa, M
MonHbi Hanop B o6p. Tp-Ae, M

Pacnonaraembiii Hanop, M
OnwvHa yyacTka, M

[vameTp yuacTka, M

MoTepu Hanopa B NOA, Tp-Ae, M

MoTepw Hanopa B 06p. Tp-4e, M

CkopocTb BOAbl B NoA. Tp-Ae,
Mm/c

CkopocTb BoApl B 06p. Tp-Ae,
m/c

YaenbHble NHelHbie NOTepn B
noa. Tp-ae, MM/m

YaenbHble NUHeliHbie NoTepu B
ob6p. Tp-Ae, MM/M

Pacxop B nog. Tp-ae, T4

Pacxopn B 06p. Tp-Ae, T4

*

L 3

*

L 2

4

*

L 2

KoTenbHas «Abpam-Mbic»

43.17
88.2

15
122
0.207

0.049

0.046

0.791

-0.771

3.392

3.187

89.69
-89.25

T/n 2261
43.43

88.2

14.904
196.9
0.207

0.097

0.092

-0.263

0.412

0.388

30.58
-30.43

YT29
58.14

14.715
123
0.207

0.006

0.006

0.269

-0.263

0.412

0.388

30.57
-30.45

T/n 467
56.74

14.703
65.2
0.207

0.02

0.019

0211

-0.206

0.257

0.242

23.96
-23.86

T/n 468
55.26

14.664
62
0.207

0.009

0.008

0.142

-0.139

0.121

0.114

16.12
-16.06

T/n 469
53.67

14.647
557
0.207

0.002

0.002

0.072

-0.07

0.033

0.032

8.17
-8.13

Pucynok 3.33 CymecTByOIMid rHAPABJIMYECKHIA PeKUM TEIJIOBBIX ceTeil 0T KOTeJIbHOoil «AOpam Mbic»

43

T/n 1588 nep. OXOTHUYMIA, 25

52.26 51.98
88.3 88.3

14.642 14.62
7.2
0.1

0.012

0.011

0.308

-0.301

1.329

1.254

8.16
-8.14



75

70

65

60

55

50

Hanop, m

45
40
35
30
25

HaumeHoBaHue yana

leoaeauyeckas BoicoTa, M
MonHbIA Hanop B 06p. Tp-Ae, M

Pacnonaraembiit Hanop, m
[nuHa yvacTka, M

[OvaMeTp yyacTka, M

MoTepu Hanopa B MoA. Tp-4e, M

[MoTepw Hanopa B 06p. Tp-Ae, M
CkopocTb BoAbl B NoA. Tp-Ae,
m/c

CkopocTb BoAbl B 06p. Tp-Ae,
m/c

YaenbHbIE NIMHEHbIE NOTEPU B
noa. Tp-Ae, MM/M

YaenbHble NUHeliHble NoTEpU B
o6p. Tp-ae, MM/M

Pacxop B noa. Tp-ge, T/4

Pacxon B 06p. Tp-ae, T4

L 2

L 2

L 2

L 2

L 2

L 2

KoTenbHan "PocnsakoBo-tOskHoe"

28

58

20
61.4
0.259

0.056

0.053

0.426

-0.416

0.759

0.717

75.63
-75.42

Yaen2
28

58.1

19.891
12.7
0.207

0.021

0.02

0.499

-0.487

1.369

1.293

56.58
-56.43

TK 3
28

58.1

19.851
494
0.207

0.033

0.031

0.313

-0.306

0.551

0.52

355
-35.39

TK4
28

58.1

19.787
41
0.207

0.015

0.014

0.232

-0.226

0.308

0.291

26.29
-26.22

Yaen2
28

58.1

19.758
1496
0.15

0.015

0.015

0.096

-0.094

0.086

0.081

573
-5.7

TKS
28

58.1

19.728
23
0.1

0.018

0.017

0.216

-0.211

0.668

0.631

572
-5.71

Pucynok 3.34 CymecTByomuii ruipaBJInyecKuil pe;kuM TerioBbIX ceTeil oT koteabHoH Tl «PociasikoBo FOxkHo0e)»

44

MonopaexHas 10

28
58.1

19.692



