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COCTAB JIOKYMEHTA

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 MOCENEHHUS, TOPOACKOTO
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 "llpennoxeHus Mo CTPOUTENBCTBY, PEKOHCTPYKIMH U (UJIM) MOAECPHU3ALNU
TEIJIOBBIX ceTei"

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

I'maBa 10 "llepcrieKTHBHBIE TOIIMBHBIE 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 cxembl TEII0CHAOKEeHHS"

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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OITPEJAEJIEHU A

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONIPEACICHUAMMU:
TepMmuHbl Omnpenenenust
Tennocnabxenue Obecneuenne moTpeOuTeNeil TEIIOBOW YHEPTUHN TEIUIOBOM YHEPIrUEH,
TETJIOHOCHUTEJIEM, B TOM YHCIIE TTOAJIEPKAHUE MOLTHOCTH
Cucrema COBOKYITHOCTh MCTOYHHKOB TEIUIOBOI SHEPTHH M TETTIONOTPEOISFOIINX
TETIOCHA0KEHHS

YCTAaHOBOK, TCXHOJIOT'HYECKH COCANHCHHBIX TCIIJIOBBIMU CETAMUA

HcTounuk TemmoBoi
SHEPTUU

yCTpOI;'ICTBO, npeaHa3sHAa4YCHHOC IJIs ITPOU3BOACTBA TEIIOBOH SHEpIrun

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)

KonunuecTBo TenaoBoil 3HEprun, KOTOPOE MOKET ObITh IPOU3BEACHO U

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

TennoBas Harpy3ka

KommuecTBo TemioBoi OQHCPI'ur, KOTOPOC MOXKET OBITH IIPpHUHATO

OTpeOUTENIEM TEIJIOBOM SHEPTUH 32 €IMHUILY BpEMEHU

[ToTpeburens TemIoBoi

SHepruH (nanee

JIuuo, npuoOpeTaroiiee TEIIOBYIO SHEPrUI0 (MOIIHOCTB),

TCINIOHOCUTCIIb JIA UCIOJIb30BAHUA HA IMPUHAJICIKAIIIUX MY Ha IIpaBC

OTpeOuTeNh)
COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAHUU TEIIONOTPEOISIOMINX
yYCTaHOBKax JIM0O JIsl OKa3aHHsI 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
Tennocnabxaromas Opranuzanys, OCYLIECTBISIIONIAs NPOAaxy MoTpedouTensM u (Win)
OpraHu3arus
TETIOCHAOKAIOIINM OpraHM3aIusIM IPOM3BEAECHHBIX WIN
NPUOOPETEHHBIX TEMJIOBOM 3HEPruM (MOIIHOCTH), TEIUIOHOCUTENS U
BJIa/ICIONIAsl Ha MpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHUU
HMCTOYHUKAMHU TEIUIOBOM HEPTUU U (WJIN) TETUIOBBIMU CETSMU B CUCTEME
TETIOCHA0XKEH U, IIOCPEACTBOM KOTOpOM OCYILIECTBIISAETCS
TeTI0OCHA0KeHHe MOTPeOUTENeH TEMIOBOM SHEPTUH (JaHHOE MOJI0KEHUE
MPUMEHSIETCS K PEeryjIMpOBaHUIO0 CXOJHBIX OTHOUIEHHH C ydacTHEM
WHIUBUAYAIbHBIX NIPEATNPUHUMATENEH )
TennocereBas Opranuzanys, okasbIBarollasl YCIYI'M IO IEpefadye TEIIOBOW SHEPTruu
OpraHu3aIus

(,[[aHHOC MOJIOKCHUEC TPUMCHACTCA K PCryJIMPOBAHUIO CXOJHBIX




TepmuHbl

Onpenenenust

OTHOIIECHUH C yJaCTHEM MHIUBUAYAIbHBIX PEANPUHUMATEIICH )

CMexHas OpraHu3anusa

Opranu3anuy, BIIAACIOLIME HA IMpaBe COOCTBEHHOCTH MM Ha HHOM
3aKOHHOM OCHOBAHHUM TEXHOJIOTUYECKHU CBSI3aHHBIMM TEIIJIOBBIMU CETSIMU
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 CBSI3aHHBIMM TEIIJIOBBIMU CETAMMU

U (WIM) UCTOYHUKAMHU TETIJIOBOM SHEPTUU

30Ha IeUcTBUS
CHUCTEMBI
TEILIOCHAOKEHUS

Tepputopusi TOpOACKOTO OKpyra WM €€ YacTb, TI'PAaHUIIBI KOTOPOM
yCTaHABIMBAIOTCA M0 HauOoliee YJAJICHHBIM TOYKaM MOJKIIOUYEHUS

HOTpG6PIT6J'I€fI K TCIIJIOBBIM CCTAM, BXOAAIIMM B CUCTCMY

TEIUIOCHAOXKEHUS

30Ha IENCTBUS
HCTOYHHKA TEINIOBOH
SHEPTHH

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

YCTAHABJIMBAKOTCA 3aKPbITBIMHA CCKINOHUPYOIINUMHU 3aJBHUXKKaMH

TEIIOBOM CETH CHUCTEMBI TEIJIOCHAOKEHUS

Ycra"HoBieHHasa
MOIIIHOCTh UCTOYHUKA
TETUIOBOU YHEPTUH

CYMMa HOMUWHAJIbHBIX TCIIJIOBBIX MOHIHOCTGI\/JI BCCTO IMIPUHATOIO IO aKTy
BBO/Jla B 3KCIIJIyaTallUrO O6OPYI[OB8.HI/I$I, MNpeaHa3sHAYCHHOI'0 IJIs OTITyCKa
TEIJIOBOI OHCPIun HOTpe6I/ITeJ'I$IM Ha COOCTBEHHBIE M XO3SHCTBEHHEIE

HYXbI

Pacmiomaraemas
MOIITHOCTHb HCTOYHUKA
TETUIOBOU YHEPTUU

BennunHa, paBHas yCTaHOBIIEHHOW MOIIHOCTH HCTOYHHMKA TEIUIOBOM
SHEPrMM 3a BHIYETOM OOBEMOB MOIIHOCTH, HE peaTu3yeMoi 1o
TEXHUYECKUM IPUYUHAM, B TOM YHUCJIE 10 IPUYNHE CHUKEHUS TEIUIOBON
MOIIHOCTH 00OpYIOBAaHUS B PE3yJIbTATE IKCILTyaTallMd HAa MIPOAJICHHOM
TEXHUUYECKOM pecypce (CHMKEHHE MapaMeTpoB Mapa nepei TypOUHOM,

OTCYTCTBHUC PCUHUPKYIANMU B ITMKOBBIX BOI[OFpeI\/'IHBIX KOoTJIoarperarax u

J1p.)

MOo1mHOCTE HCTOYHUKA
TEIUTIOBOM SHEPTUn
HETTO

BennunHa, paBHas pacnosiara€Moil MOIIHOCTHM HMCTOYHHKA TEIUIOBOM
SHEPruu 3a BBIUETOM TEIUIOBOM Harpy3kM Ha COOCTBEHHBIE U

XO03S1ICTBEHHBIE 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 TEIJIOBOM SHEPTUU

TemmocereBbie OOBEKTHI

OOBbeKThl, BXOASIIME B COCTaB TEIUIOBOM CETH M OOECIeYUBAIOIINE
nepenadyy TEIUIOBOW JYHEPTHMM OT MCTOYHHMKA TEIUIOBOM SHEPruv /0

TEIUIONOTPEOIAIONINX YCTAHOBOK TOTPEOUTENEH TEIIOBON SHEPTUU

9




TepmuHbl Onpenenenus

PacueTHslil 21€MEHT Tepputopust ropoJCKOro OKpyra WM €€ 4acTh, NPHUHATAs I Lelel
TEPPUTOPUAIIBHOTO
eNeHHs pa3pabOTKU CXeMbl TEINIOCHA0KEHHSI B HEU3MEHIEMbIX IPaHUIaX HA BECh

CpPOK ,HCfICTBPIS[ CXEMBI TEIJIOCHA0KEHHUS

10




IHEPEYEHB IPUHATHIX OBO3HAUYEHUI

=

CokpaiiieHue [Tosicuenue

/T

1 BMK Briouno-MonynbHAs KOTENbHAS

2 BITY BononoaroroBurenbHas ycTaHOBKa

3 I'BC I'opstiuee BogoCcHAOKEHUE

4 ETO Ennnas TemrocHabkarommas opranu3ams

5 3ATO 3aKpheITOC TEPPUTOPUATBHOE 00pa30BaHUC

6 4181 WMHBecTULIMOHHAS ITPOrPaMMa

7 NTII WHauBHyanbHBIN TEIUIOBOM MYHKT

8 MK, KM MyHuumnanbHas KOTeIbHas

9 MVII MyHUIMIIAIEHOE YHUTAPHOE NPEAIIPUITHE

10 HBB Heo0Oxommmast BanmoBast BRIpydKa

11 HAC Hanor Ha 100aBiIeHHYIO0 CTOUMOCTD

12 HH3T HecHmxaeMblit HOpMaTHBHBIH 3amac TOIIMBA
13 HC Hacocnas crannus

14 HTJ HopMmaTuBHas TexHuueckas JOKyMEHTAIUS

15 HO3T HopmaTuBHBIM HKCITyaTallMOHHBIM 3alac OCHOBHOI'O WJIM PE3EPBHOIO BUJOB

TOILINBA

16 OB OTOIUIeHUE U BEHTWIALIMS

17 OH3T OOumii HOpMaTUBHEIH 3a1ac TOTIMBA

18 [P [IpoexTHBIE 1 U3BICKATETHCKUE PAOOTHI

19 I[THC IToBbIcUTENIBHO-HACOCHAS CTAHLIMSA

20 III1 PO ITocranosnenue IlpaBurtensctBa Poccuiickoit @enepannu
21 [Ty [Tenononuyperan

22 CMP CtpouTenbHO-MOHTAKHBIE PA0OTHI

23 CUT Cucrema IEHTPATU30BAHHOI'O TEIJIOCHAOKEHUS
24 o TenuoBas sHeprus

25 XBO XHUMBOJOOYHUCTKA

26 XBII XUMBOIOIIOATOTOBKA

27 IITII IleHTpasnbHbIN TEIUIOBOM IIYHKT

28 5M DJeKTpOHHAst MOJIENIb CUCTEMBI TeIIocHa0XeHus r. MypMaHCK
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ITTABA 3. OJIEKTPOHHAA MOJIEJIb CUCTEMBI TEIIIOCHABXEHUA
I[TOCEJIEHUA

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

Bce runmpaBianueckue pacuerbl, NpPUBEACHHBbIE B JaHHOM paboTre, chenaHbl B
AIEKTPOHHOU MOJIEIIH.

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

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMAaTUYECKYI0 MOJIETb CETH,
BBIIIOJIHUTh MACHOPTU3AlMI0 CETH, W Ha OCHOBE CO3JaHHOM MOJEIM pelaTh
UH(GOPMAIIMOHHBIE 337a4M, 33/1a4d TOTOJOTUYECKOTO aHAINW3a, M BBHINOIHATH Pa3IUYHbIE
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuety mnoasiexaT TYNUKOBBIE M KOJBLEBBIE TEIJIOBbIE CETH, B TOM YHUCIE C
MOBBICUTEIbHBIMU  HACOCHBIMU  CTaHUUSMH M JIPOCCEIUPYIOIIMMH  YCTPONCTBAMH,
paboTarouiye OT OJTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[IporpamMma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacueT ¢ MPUCOEIUHEHHEM K
CeTH WHJMBHUIYaJIbHBIX TEIJIOBbIX MYHKTOB (MTII) M wEHTpalbHBIX TEIUIOBBIX ITYHKTOB
(LITII) mo HECKONBKUM JECITKaM CXEMHBIX PEIICHWI, NPUMEHSEMbIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemnocHaOXeHUS MOXKET MNPOU3BOAUTHCS C YUYETOM YTEUeK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPeOsIeHNs, a TAKXKE TEIUIOBBIX MOTEPh B TPyOONpPOBOAax
TEIJIOBOM CETH.

Pacuer TemynoBBIX MOTEph BeAeTcs MO0 MO HOPMATUBHBIM IOTEpSM, JUOO IO
(haKkTHUYECKOMY COCTOSIHUIO U3O0JIALIHH.

Pacuerst ZuluThermo w™oryr pabotaTh Kak B TECHOW HMHTETPAllUU C
reouHpopmalmonHoit cuctemoil (B Buae wmonyns pacumpenus ['MC), tak u B Buze
OTJENbHOW OHOIMOTEKH KOMIIOHEHTOB, KOTOpBIE TO3BOJISIOT BBIMOJHATH pacueThl U3
IIPUJIOKEHUN MOJI30BATENIEH.

CocraB 3aj1au4:

- IlocTpoeHue pacueTHON MOJEIH TEINIOBOU CETH

- Tlacnoprtuzamus 0ObEKTOB CEeTH

- Hamazmounslil pacyeT TEniIoBOU CETH

- IloBepouHsblii pacyeT TEMIOBOW CETH
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- KoHCTpyKTOpCKMH pacyer TeII0BOM CETH

- Pacuer Tpebyemoii TemnepaTypsl Ha HCTOUHUKE
- Kommyranuonnsie 3a1a4n

- IlocTpoeHnue npe3oMeTpudecKoro rpapuka

- Pacuer HOpMaTUBHBIX OTEPH TEIUIA YEPE3 U3OJISALIUIO

3.1 TI'paduueckoe mpeacraBieHHEe OOBEKTOB CHCTEMBI TEIUIOCHA0XKEHUS C
NpUBS3KOH K Tomorpadudeckoil ocHoBe MypMmMaHCKa M C TOJHBIM TOIMOJOTHUYECKUM

OITMCAaHHEM CBI3HOCTH OOBEKTOB

TemnoByo ceTb MOXHO H300pakaTh Ha KapTe, C MPHUBSI3KOM K MECTHOCTH (IO
KOOpJMHATaM, C MPUBA3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJUT B JaJIbHEUIIEM HE
TOJIbKO TPOBOJUTH TEIJIOTUIPABINYECKUE PACUEThl, HO M peliaTh APYTrUe HHXKEHEPHBIE
3aJla4yM, 3Has TOYHOE MECTOHAXOXKJIEHUE TEIUIOBBIX ceTell. [IpuMep n300pa>keHus TErIoBOn

CCTH Ha KapTeC C HpHBSISKOﬁ K MECTHOCTH IMOKa3aH Ha PUCYHKEC HUIKC.

Pucynok 3.1 M300paxeHue TEIUIOBOM CETH Ha KapTe ¢ MPUBA3KONW K MECTHOCTH
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Zulu moxeT paboTaTh Kak B JOKAJILHOW CHCTEME KOOPAMHAT (TUIaH-CXeMa), TaK U B

OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema nonnepxuBaet 6osee 180 garymos, B ToM uncie [13-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, I1ynkoso 42, NAD27, NAD83, EUREF 89. Cniucok

MO/IJIEPKUBAEMBIX JaTyMOB OYIET pacIUupATHCS.

Cucrema npeajiaracTt Ha60p MpeaonpCaCICHHbIX CUCTCM KOOpAWHAT. KpOMe TOoro,
IMMOJIL30BATCIIb MOKCT 3a4aTh CBOIO CUCTCMY KOOPAWHAT C MHAUBHUAYAJIbHBIMHU IMapaMCTpaMU
I TOAACPKUBACMBIX CHUCTEMOU HpOCKHHﬁ. B YaCTHOCTH, 3Ta BO3BMOKHOCTb ITO3BOJIMT, IIPU
HN3BCCTHLIX IMapaMCTpax (KJ'IIO‘I&X nepexoz[a), IIPUBA3BIBATb JAHHBIC, XPAHAIINUCCA B MECTHOM

CHCTEME KOOPAMHAT, K OHOU U3 TJI00AIBHBIX CUCTEM KOOPAUHAT.

JlaHHBIE, XpaHSAIINECS B Pa3HBIX CUCTEMaX KOOPAWHAT, MOXKHO 0TOOpaXkaTh Ha OJTHON
KapTe, B OAHOM U3 mpoekiuil. [Ipu 3ToM nepecuer KoopaAUHAT (€CIH OH TpeOyeTcs) 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.

Cnez[yeT OTMCTHUTDB, YTO JJICKTPOHHAA MOICIIb, IIPCAOCTABJICHHAA 3aKA3YNKOM, ObL1a

BEITIONTHEHA B cucTeme koopauaat WGS 84.
3.2  IlacmopTtuzanms 0OBEKTOB CUCTEMBbI TETIOCHA0KEHHUS

[Tpu paGoTe B reomHPOPMAIMOHHONW CHCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WIH 10 KoopauHatam. [Ipu s3tom cpasy ¢opmupyercs
pacuetHass Mmojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMBbl TEIJIOCHAOXKEHHUS,
HEO0OXOIMMO 3a/aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIIIOJHUTH COOTBETCTBYIOIIUE

pacyeTshl.

TemoBasi ceTh BKIIOYAET B ce0sl CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOIPOBOJIBI), MOTPEOUTEND M Y3JIbI: IeHTpalbHbIe TetuioBbie myHKTHI (LI TTI),

HACOCHBIE, 3aMIOPHYIO U PETYIUPYIOILIYIO apMaTypy, KaMepbl U IPYTHUE JIEMEHTHI.
Uctounuk

Hcmounux — 3TO CUMBOJBHBIA OOBEKT TEIJIOBOM CETH, MOACIUPYIOIIUNA PEXKUM
pabotbl koTenbHOM unm TOL. B maremarnueckoil MOJEIM HCTOYHUK MPEICTABIACTCS

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

HNCTOYHHUKOB HAa OAHY CCTh, OAVH N3 HUX MOJKCT BBICTYIIATH B KAUCCTBC IMMKOBOM KOTEIILHOM.

L BEIHOMEH
‘ OTKKYEH

Pucynok 3.2 YcinoBHoe n300pakeHHE UCTOYHUKA

VYuacTtok
Yuacmoxk — 310 nuHEHHBIN 00BEKT, HA KOTOPOM HE MEHSFOTCS:
—  JauameTp TpyoornpoBoja;
—  THIN OPOKIAJKH;
—  BUJ U30OJIALHUY,
—  pacxoj TEIJIOHOCUTEIIA.

JIByxTpyOHas TETuioBasi CETh U300pa)kaeTcs B OJIHY JIMHUIO U MOXET, B 3aBUCUMOCTH
OT JKEJIaHMs II0JIb30BATEIs, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATH CTAaHAAPTHOMY

nzoopaxenuto cetu o 'OCT 21-605-82.

Kak mo00i1 00BEKT ceTH, y4acTOK UMEET pas3Hble PEXUMBbI PabOTHI, HAPUMED,
«OTKJIFOYEH MOAAOIINI W «OTKIIFOUEH OOpaTHBINY», CM. pUCYHOK «PexnMbl n300pakeHus

ydacTKa» . Ot PEXKHUMBI MO3BOJIAAIOT CMOACINPOBATH MHOI‘OTPY6HBIC CXEMbI TCIIJIOBBIX

cerei.
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 1300pakeHre HECKOJIBKUX COCTOSTHUI Y4aCTKOB, 33JaBa€MbIX Pa3HBIMU PEKUMAMU
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V3en

V3en —3T0 CUMBOJIBHBIN 00BEKT TEIUIOBOM CETH. B TEII0OBOM CeTH y3J1aMu SBIISIOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHUKA, TIOTPEOUTEINSI U y4acTKoB. B MaTemaTnueckoi Mojaenu
BHYTpEHHEE MpeJICTaBIeHHEe 00BEKTOB (KpOMe MCTOYHHUKA, MOTpeOuTens, nepembruku, [[TII
U PEryJIATOPOB) MOJEIUPYETCS ABYMS y3JIaMU, YCTAHOBJICHHBIMU Ha MOAAIOIIEM U 00OpaTHOM

TpyOOIpoOBOIAX.

VYciioBHOE 0003HAa4YEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa pabOThI

MpeACTaBICHBI HA pUCYHKE 3.4.

TennoBad KaMmepsa

@® pazeeTBnexHue

»- cMeHa auameTpa

Pucynok 3.4 VYcinoBHoe n300paXkeHHE y3JI0BbIX 00BEKTOB

ITpocTBIM y3J10M B MOJENH CUMTAETCS JIFOOOH y3€l, YbM CBOMCTBA CHELUAIBHO HE
oroBopeHsbl. [IpocToil y3en ciy>KUT TOJIBKO JUIsl COEAMHEHUS yYacTKOB. TakKuMU y3J1aMu JJist
MOJIETIN SIBJISIIOTCSL TEIUIOBbIE KaMepbl, OTBETBJIEHHUS, CMEHbl AMAMETPOB, CMEHA THUIIA

IMPOKJIaAKK WUJIN THUIIA U30JIA0WU U T. 1.
]_IGHTpaJ'IBHI)Ie TCIIJIOBBIC ITYHKTHI

Llenmpanouwiii  mennosou nyukm (L{TI]) — 53TO y3en [ONOJIHUTEIBHOTO
peryInpoBaHus U pacpeiesIeHNs] TEII0BoM sHeprun. Hannune Takoro y3ia nojapasyMeBacr,
YTO 3a HUM HaXOAMUTCS TYNUKOBAs CETh, C MHAMBHAyalbHbIMU noTpeOutensimu. B LTII
MOXET BXOAUTH TOJIBKO OJUH Yy4aCTOK M TOJBKO OAWH YYaCTOK MOXET BBIXOAUTH. [Ipnuem
BXOJISIIIIMM y4aCTOK UAET CO CTOPOHBI MAaruCTPaJIH, a BEIXOJALIMN Y4aCTOK BEIET K KOHEUHBIM
noTpedutenssM. Bayrpennss xoaupoBka L[TII 3aBUCHT OT ero cxembl MPUCOSTUHEHUS 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 mojbp3oBatens 28 cxeM npucoeauHenus [[TII.
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Pucynok 3.5 Uzo6paxenne LITII

BcrmoMmorarenbHblil yaacTok

Bcnomozcamenvhulii  yuacmok — yKa3blBaeT Hadajao TPYOONPOBOIOB TOPSYETO
BOJIOCHAOKEHMUS TTPU YEThIpeXTpyOHO# TertoBo cetu nocie LI TIL. 1o HeGonbIoi yuyacTok
3aKaHYMBAETCS MPOCTBIM Y3JIOM, K KOTOPOMY THOIKIIOYAeTCsl TPyOONpOBOJ TOPSYETO
BOJIOCHA0XKEHHUsI, Kak Noka3zaHo Ha pucyHke «Ilogximrouenue Tpydonposoaa I'BCy.

BcnomorarensHbIA
y4acTok ana LTN

£ 5

I

LTn ©

Pucynok 3.6 Ilogxmtouenue Tpyoomnposoga ['BC

[Torpeburens

Ilompebumens — 5TO KOHEUYHBIH OOBEKT yYacTKa, B KOTOPBIA BXOJIUT OJUH
MOIAIOIIUN U BBIXOJUT OJUH OOpaTHBINA TpyOOIrpoBoa TeroBoil ceTu. [lox moTpedurenem

rnmoHnuMaercs abDOHEHTCKHI BBOJ B 3aHHUE.

VYcinoBHOoe 0003HaueHHe NOTPeOUTENss B 3aBUCHUMOCTH OT peXHMa pabOTh

IIPEJICTABICHO HA PUCYHKE HHUKE.
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. BEMKIYEH
. OTENKYEH

Pucynok 3.7 YcnoBHOe n300paxeHue MOTPEOUTENs

[ToTpebuTenb TEMIOBOW IHEPIHUM XapaKTEPU3yeTCS PacueTHBIMH Harpy3kaMu Ha
CHUCTEMY OTOIUICHMS, CHUCTEMY BEHTWISIIMM W CHCTEMY TOPSYErO BOJOCHAOXKEHUS W
pacyeTHBIMU TeMIIepaTypaMu Ha BXOJE, BBIXOJE MOTPEOUTENS, U pacYeTHON TeMIepaTypoi

BHYTPEHHETO BO3/1yXa.

B ogHonuHeHOM NpCaACTaBJICHHUU HOTpe6I/ITeJ'II> — 9TO y3J'IOB01>i OJICMCHT, KOTOpI:-Iﬁ

MOJKET OBITH CBSI3aH TOJIBKO C OOHHUM Yy4aCTKOM.

BHyTpeHHSIST KOOUpOBKA MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
NPUCOSAMHEHUST K TEIuioBOM cetn. CXeMbl MOTyT OBITh 3J€BAaTOPHBIE, 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.

Ecimu B 3maHWM HECKOJNBKO Y3JI0B BBOZA, TO OOBEKTOM «IOTPEOUTENB» MOYKHO
OmHcaTh KaXAbld BBOJA. B TOoke Bpems Kak OJWH IMOTPEOUTENb MOXKHO OIHUCATh IEIBIN
KBapTaJl WU 3aBO/I, 33/1aB /I TAKOTO OTpeOuTeNsi 0000IIEHHBIE TETIOBBIC HATPY3KHU.

O06001IeHHbBIN TOTPeOUTEIH

Obobwennvlii.  nompebumenb — CUMBOJBHBIH  OOBEKT  TEIJIOBOM  CETH,
XapaKTePU3YIOLIUICS  MOTPeOIIEeMbIM  PacXoJOM CETEBOM BOABl WM  33JaHHBIM
COMPOTHRIICHUEM. TakuM TMOTpeOUTEIeM MOXHO MOJCIUPOBAaTh, HAMPUMEpP, OOIIYIO

HArpy3Ky KBaprajia.

VYcnoBHoe 0003HaueHHEe OOOOIIEHHOrO0 MOTPEOUTENsT B 3aBHCHUMOCTU OT pexuMa

paboTHI NPEACTABICHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKNHO4YeH

Pucynok 3.8 M3o00paxenue 06001IEHHOTO MOTPEOUTENS
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Takoit 00beKT y100HO UCIIOJIB30BaTh, KOT/Ia BO3HUKAET HEOOXOIMMOCTh PACCUUTATh
TUIPaBIUKY ceTd Oe3 uHpopMalMM O TEIUIOBBIX Harpy3kax M KOHKPETHBIX cXemax
NPUCOEAMHEHMS TOTpeOuTeNel K TeroBoi cetd. Hanpumep, npu pacuere MarucTpaibHbIX
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 ongHonuHeliHOM uW300pakeHMHM HeE Tpedyercs MNOAKIYaTh OO0O0OIEHHBIN
noTpeOuTeNIb Ha OT/IEIBHOM OTBOSILEM yYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CTb B 3TOT y3€J MOXKET BXOAWTh W/MIM BBIXOAWUTH JII00O€ KOJIMYECTBO YYacCTKOB. IJTO

IHO3BOJIACT 6BICTpO u yI[O6HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JAHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynoxk 3.9 BapuanTsl BKiItoueHHE 0000I1IEHHBIX TOTpeOuTENnei

3aaBIKKA

3aoseusicka — PTO CUMBOJIBHBIN O0BEKT TEIIOBOM CETH, SBJISIOIIUIACS OTCEKAIOIIUM
yCTpOMCTBOM. 3aJBHU)KKA KpPOME JBYX pPEXKHUMOB pPaOOTBHl (OTKPBITA, 3aKpbITa), MOKET
HaXOJUTHCS B MPOMEKYTOUYHOM COCTOSIHUU, KOTOPOE OINPEIEISICTCS CTENEHbIO €€ 3aKPBITHS.

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

’ : l OTKPBITA

N 3aKpbITa

Pucynox 3.10 YcnoBHoe n3o0paxeHne 3aJBUKKN

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

pexuma paboThI:

3aiBIKKA B OAHOJMHEHHOM HM300paKEHUU TPENICTABISETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM TIPEJICTaBJICHUN B 3aBUCHMOCTH OT 3aJIaHHBIX IMapaMeTPOB B CEMAHTHUYCCKOU
0a3e JaHHBIX, MOXET OBITh YCTAaHOBJIEHa Ha o0Ooux TpybdompoBomax puc 3.10.
«OIHOJIMHEWHOE ¥ BHYTPCHHE MPEACTABICHHUE 3/ IBHKKI.
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Pucynoxk 3.11 OHoIMHENHOE U BHYTPEHHE MPECTABICHUE 3aBHKKU

[Iepembiuka
Ilepembluka — 3TO CUMBOJIBHBIM OOBEKT TEIJIOBOW CETH, MOAEIUPYIOIINM y4acTOK

MEX 1y TIOJJAIOIUM U OOPaTHBIM TPYOOIIPOBOIAMHU.

VYcnoBHoe 0003Hau€HHE TIEPEMBIYKM B 3aBUCUMOCTH OT peXuMma paboThl

IMpEaACTaBJIICHO Ha PUCYHKC HUIKC.

OTKDEITA

3aKpbeITA

Pucynok 3.12 YcinoBHOE ITpeACTaBICHUE IEPEMBIUKU

[Tepembluka MO3BOJSET CMOAECIMPOBATH YYACTOK, COCAWHSIONIMA MOJAIOIINN U

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

— =%

Tak kak mepeMbIuKka B OJHOJWHEHHOM M300paXKEHUU MPEACTaBICHA y3JIOM, TO IS

Y4aCTKOB.

Pucynoxk 3.13 Ilepembruka

MOJICIMPOBAHUS COCAMHEHUS MEXIy MOJAoIMIUM TpPyOONpOBOJOM OJHOTO y4yacTKa H

oOpaTHBIM  TPyOONIPOBOJOM  APYTrOro y4acTKa OJHOTO JJIEMEHTAa  «IIEPEMBIUKA)
HeocTaTouHo. [ToHamo0sTCS ellle ABa y4acTKa: OJUH TOJBKO MOJAIONIUHN, IPYTON - TOJBKO

oOpaTHBIH.

20



Pucynok 3.14 CoequHenne MeXay MOMAIIMM TPyOOIPOBOIOM OJHOTO Y4YacTKa UM OOpaTHBIM

TPYOOIPOBOIOM JPYTOro ydyacTKa

Hacocnas cranuus

Hacocnas cmanyus — cUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTEPHU3YIOIIUNCS

3a/laHHBIM HAIlOPOM WJIM HalOPHO-PacXOAHON XapaKTepUCTUKON YCTaHOBJIEHHOTO Hacoca.

Hacocnas ctaHIus B 0JTHOJIMHEHHOM HM300pa’KEHUU MPECTABISIETCS OJTHUM Y3JIOM.
B 3aBucuMOCTH OT TaOJUYHBIX MAPaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH Ha
MOIArOIIEM HJIM 0OpaTHOM TPyOOIpOBOE, TUO0 HAa 000MX TPYOOIPOBOaX OJHOBPEMEHHO.
J111s1 3a1aHns HATIPaBJICHUS ICHCTBUS HACOCA B 3TOT y3€II TOIBKO OJIMH YIaCTOK 003aTeITHHO

AO0JDKCH BXOJIUTH U TOJBKO OOWH YUIaCTOK JOJIKCH BbIXOOUTD.

Ot e P et

e e el e )

Pucynok 3.15 Hacocnas crannus

Hacoc MoxHO MoaenupoBath AByMs CIiocobamu: Tu0O0 Kak ujeaibHOE YCTPOUCTBO,
KOTOpOE€ U3MEHSET JMJaBJeHHEe B TPyOONMpoBOAEC Ha 3a/JlaHHYIO0 BEIHUYMHY, JHOO Kak
YCTPOUCTBO, paloTaroliee C y4eTOM peaJbHONW HAMOPHO-PACXOTHON XapaKTePUCTUKHU

KOHKPCTHOI'O Hacoca.

B nepBom ciydae npocTo 3a/aeTcsl 3Hau€HUE Halopa Hacoca Ha MOJAIoLIeM W/Win
oOpatHoM TpyOonpoBoie. Eciu 3HadeHne Haropa Ha 0OTHOM U3 TPYOOITPOBOIOB PAaBHO HYIIIO,
TO HACOC Ha 3TOM TPyOONpPOBOE OTCYTCTBYET. Eciy 3HaueHne Haropa OTpUIaTeNbHO, TO 3TO

03HAYaeT, YTO Hacoc paboTaeT HABCTPEUy BXOMSIIEMY B HETO y4acTKy.

21



H=10m H=-10n

H=—10mn H=10n

50-I 0]
an’| [ [ Bl [——

Hi ! | 30 i———
B0 | — 44 I |
20| “
107 10
| s el o | il |

Pucynoxk 3.16 [Ibezomerpuueckue rpaduku

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 MbE30METPUUECKUX 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 U HAOPBI HA TpaHULIAaX pabouel 30HbI Hacoca.

Hmam|
Hmin ‘\\
n
Gmin Gmas

Pucynoxk 3.17 HanopHo-pacxoiHas XapaKTepHCTHKa Hacoca

[lo 3agaHHBIM JABYM TOYKaM oOmpejaensieTcs mnapadojia ¢ MakCUMyMOM Ha OCH
JIABJIGHUH, 1O KOTOPOM pacueT u OyIeT OmpenesaTh Harmop Hacoca B 3aBHCHUMOCTH OT
pacxona. CneayeT OTMETUTh, YTO XapaKTEPUCTHKA, 3ajJaBaemMas TaKMM 00pa3oM, MOXKET
OTIIMYATHCS OT PEeabHONM XapaKTepUCTHKU Hacoca, HO B mpeaenax paboueit obmactu obe
XapaKTePUCTUKUA MPAKTHUECKH COBMANAIOT. [l OmucaHWsl HECKOJBKUX MapauieIbHO
paboTarolux HAcOCOB JIOCTAaTOYHO 3a7aTh UX KOJMYECTBO, U Pe3yIbTUPYIOIIAs

XapakTepUCTUKa OyAET omnpeesieHa P pacueTe aBTOMaTHUECKU.

22



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

TOJIBKO HAIIpaBJICHUECM BXOIAIICTO B Y3€JI YUAaCTKaA.

Hpoccenupyromue ycTpoucTsa

Jpoccenupyromue yCTpocTBa B OTHOJIUHENHOM PEACTABICHUU SBIISIIOTCS Y3JIAMU,
HO BO BHYTPEHHEH KOJMUPOBKE — ATO JOMOJHUTEIbHBIE YYACTKH C TOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIIEHUEM. B npoccenupyromuii y3en o0s3aTenbHO JOHKEH BXOIUTH

TOJIBKO OWH Y4Y4aCTOK, U TOJIbKO OAWH YY4aCTOK M3 y3Jila HOJI’KCH BBIXOJUTD.

Ha nogawwes apySonpoboge Sregq

Chﬁhﬂ':::ﬂ“c:-
0

Ha oBpamuon mnpybonpofioge

o - 3 - i
O * o
I .
Sreqg

Pucynoxk 3.18 /Ipoccenupyromiue ycTpoicTa

HpoccenbHas maiiba

poccenvras waiiba — 3T0 CUMBOJIBHBIA 00BEKT TETIOBOM CETH, XapaKTeprU3yeMbIil
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiosl. JlpoccenbHas maiiba
UMeEeT JIBa pexX1Ma paOdOoThl: BEIYUCIIIEMAas U yCTaHAaBIIMBaeMasi. Y CTaHaBIuBaeMasl maioa —
ATO HEPETYJIHUPYEeMOe CONPOTUBIIEHUE, TO BEJIMUYMHA TACUMOI0 I1ail0oi Hamopa 3aBUCUT OT

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

Pucynok 3.19 YcinoBHOe TIpeACTaBICHHUE MIali0bI

Ha pucynke BUHO, Kak MEHSIOTCSI IOTEPHU Ha MIaiibe, yCTAaHOBJICHHOM Ha MOAAI0IIEM

TpyOOIIPOBOJIE, IPU YBEIUUYEHUH pacxo/a 4epe3 Hee B J1Ba pasa.
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Pucynoxk 3.20 XapakTeprCcTUKU APOCCENIBHBIX A0

Perynstop naBnenus

Pecynamop oOaenenuss - ycTpoHCTBO C NMEPEMEHHBIM COINPOTHUBIEHUEM, 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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Pucynox 3.21 Perynsarop nasnenus

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

OCTacTCA IIOCTOAHHBIM.

BennurHa CONpPOTUBIIEHMST PETYIATOPA MOXKET HM3MEHATHCS B Ipefenax oT
OECKOHEYHOCTH JI0 COMPOTHUBIICHHSI TOJHOCTBbIO OTKPBITOrO perynaropa. Eciau ycnoBus
paloTHI CETH 3aCTABISIOT PETYISATOP MOJTHOCTHIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPETyJINPYEMbIN IPOCCENNPYIOIINN y3€.

24



Perynsrop pacnosaraemoro Haropa

Pezynamop pacnonacaemoco nanopa — 3T0 CUMBOJIBHBI OOBEKT TEIJIOBOM CETH,

NOJIIEPKUBAIOIIMN 3a/IaHHBIN pacIioyiaraeMblil Harop mnocie ceosl.

PaGora perymsaTopa pacrmosiaraeMoro Hamopa aHajJoruyHa paboTe peryisropa
JABJIEHMSI, TOJIBKO B 3TOM Cllydae PETyJATOp CTapaeTcsl Aep:KaTh IMOCTOSHHOW 3a/aHHYIO

BCIIMYNHY pacCIIojlaracMoro Halropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

Pucynoxk 3.22 YcnoBHOe IpeCTaBICHUE PETYISATOPOB HAOPa

Perynsarop pacxona

Pezynamop pacxooa — 370 CHMBOJILHBIN 0OBEKT TEIIJIOBOM CETH, TIOIISP KHUBAIOIIIHIA

3aJIaHHBIM ITOJIB30BATCIIEM PACXO/J TCIINIOHOCUTCIIA.

PerynsaTop MOXXHO ycTaHaBIMBAaTh Kak Ha MOJAOMEM, TaKk W Ha 0OpaTHOM
TpybonpoBose. K pabore perymaropa pacxomga MOXHO OTHECTH BCE CKa3aHHOE IIPO

PETYIATOPHI JaBJICHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoge

ﬁ perynaTtop pacxoaa Ha o6paTHoM Tpy6Gonposoae

Pucynok 3.23 YcinoBHOE NpeACTaBICHHUE PETYIATOPOB pacxo/ia

B cymectByromux 6a3zax nanHeix «ZULU» mnpenycMmarpuBaroTcs CTaHAApTHBIE

XaApaKTCPUCTHUKU I10 ITPUBCIACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIIOCHA0KECHHS.

CocTtaB MHQOpMAIUMU MO KaXJOMYy TUNY OOBEKTOB HOCHUT Kak HMH()OPMATHBHBIN
Xapakrep (Hampumep: Uil UCTOYHUKOB - HAaMMEHOBAHUE MPEANpPUATHS, HAUMEHOBAHME
UCTOYHHMKA, Ui NOoTpeduTeel - aapec y3ia BBOJa, HAUMEHOBAHUE y3J1a BBOJA U T.[1.), TaK U
HEOOXOAUMBIN 11 (PYHKIIMOHUPOBAHHS PACUETHON MOAETH (Hampumep: AJsl HCTOYHUKOB -
reojie3uyeckas OTMETKa, pacyeTHas TeMmIiepaTypa B IMOAAIOIIEM TPyOOIpOBOJE, pacueTHas

TeMIiepatypa xoJoaHo# Bojibl). [ToiHOTa 3amoHeHus 6a3bl TaHHBIX 10 TApaMeTpaM 3aBUCUT
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OT HalIM4Yugd HUCXOAHBIX HOAaHHBIX, MIPCAO0CTABICHHBIX 3aKa3unkoM H OIMPOUICHHBIMHA

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

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

MOKHO I[O6aBI/ITI) JOITOJIHHUTCIJIBHBIC ITOJIA.

3.3 IlacmopTu3anus u ONMCAHNE PACYETHBIX €IUHHI] TEPPUTOPHATLHOTO JICTICHHUS,
BKJIIOYasl aIMUHUCTPATUBHOE
ONeKTpOHHAs MOJEIb MO3BOJSAET HAIJISIAHO HAa TOIOOCHOBE CEIBCKOIO IOCEJICHUS
pasrpaHUuuTh W NACHOPTU3MPOBATh €IWHUIBI TEPPUTOPUAIBHOIO JENEHMs. TakuMu
IPaHULIAMU TEPPUTOPUATBHOTO JIETIEHHSI MOTYT SIBJIATHCS:
e KaJacTPOBBIE KBAPTAJIbI,
® TEIUIOCETEBbIE PAiOHBI;
¢ [UIAHWPOBOYHBIEC PAliOHBI;

® AJIMMHHUCTPATUBHBIE PANOHBI.

CeTka paliloOHUPOBAHHUS, HAHECEHHAs! B 3JIEKTPOHHON MOJEIH, NTO3BOJISIET IIPUBSI3aTh
0a3y JaHHBIX, COCTOSIIYIO U3 CBEICHUN, BXOIAIIUX B MACTIOPT €AUHULIBI TEPPUTOPHATIEHOTO
JIEJIEHNS, K IJIOAAHOMY OOBEKTY, ONPEEISIIOIIEMY I'paHuLbl 3TOM enquHuLbl. ['paduuecku,

aJIMUHUCTPATUBHOE JIeJICHHIE MPOMITIOCTPUPOBAHO HA PUCYHKE 3.24.
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YcnosHsie 0603HaueHus
HHAMSHAYLTLHIIC HCTOMHUKN TCIIOCHAOREHIA
[ Bocror
[ Yromuas xoreauias MYTT<MYKs
[ /Uvcasan koreann MYTT aMYKs

D Koreawnas TIL «Pocaskoso -1s
Koreawman No22
[ Koreansan TIL «Pocaskoso I0wnoer

Pucynok 3.24 [lenenue TeppuTopuu ropoia MypMaHCK 110 30HaM TETIOTUIOCHA0KEHUS
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3.4  TuapaBnudeckuil pacyeT TEIUIOBBIX CETEH TH000M CTENEHH 3aK0JIBIIOBAHHOCTH,
B TOM YHCIJIE€ TMJPABINYECKHI pacueT MpH COBMECTHOH paboTe HECKOJIBKMX HCTOYHUKOB
TEIUIOBOM PHEPTUH HA €IUHYIO TEIIOBYIO CETh

TennoruapaBnuyeckuii pacuer MporpaMMHO-pacueTHOro komiekca 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 3aKOJIBIIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOIIYIO CETh - HE OTPAHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CeTH M (POPMHUPOBAHMS
[acIoOPTU3ALNN KaX10r0 00BEKTa CETH, B TOJTYUHUBILEHCS 3JIEKTPOHHON MOJETN TOCeIeHUs
MOTYT BBITIOJIHSTHCS PA3JINYHbIE TEIUIOTHIPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIUIOBOM CETHU M CUCTEM TEIUIONOTPEOJICHHS, a TaKXKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIUIOBOW ceTH. PacueT TemsaoBbIX NOTEph BeAeTCs JM00 10 HOPMAaTUBHBIM HOTEPSM, JINOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUU.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPAacCKH M IbE30METPUYECKUX TI'padUKOB.
Kaprorpapuueckuii Marepuan u cxema TEIJIOBBIX CETe MOXKET ObIThb O(pOpMIIEHa 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 TemrepaTypHOro rpaduka;
® pacyeT HaJEeKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEILIA YEPE3 UOIISILMIO.
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3.5 MogenupoBaHue BCeX BUIOB MEPEKIIOYCHHUM, OCYIIECTBISIEMBIX B TEIJIOBBIX
CeTSAX, B TOM YHUCJIE MEPEKIIOYEHUN TEIJIOBBIX HAarpy30K MEXAY WCTOYHUKAMH TEIUIOBOU
SHEPTUH

[Iporpammuoe  oGecneuenue  [IPK  ZuluThermo  mo3Bomsier  mpoOBOAWTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYecKOM moaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
perynupymoomieil apMaTypbl U HACOCHBIX arperaToB B 0a3e JaHHBIX OMUCAHUS TETUIOBON CETH.
Jlioboe mepekiIIoueHHe Ha CXeMe TeIUIOBOW CeTH BJedeT 3a co0Oil aBTOMaTHYeCKoe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIB30BATENb BUJUT TOT THUIPABIMYECKHN PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allOPHO-PETYIHUPYIOLIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

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

JInsi HACOCHBIX arperaToB M WX TPYINI B MOJEIU JOCTYIHBI HECKOJbKO BHJIOB
MEPEKIFOYCHUI:

® BKJIIOUYCHUE/BBIKIIOUCHHUE;
® JIPOCCEIMPOBAHMUE;
® U3MEHEHHE YaCTOThI BPALICHUS TPUBOJIA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUU (OTKPBITA/3aKphITA),
MOTYT UMETh TIPOMEKYTOYHOE COCTOSTHUE «IIPIKATa», ONpeesieMoe B TUO0 B MPOIEHTaX
OTKPBITHSI KJIamaHa, JUOO B 4ucie 000poTOB mTOKa. [IpM 3TOM COCTOSHMM 3aJIBHXKKA
MOJICIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu nmr000M MEpeKTIOYEHUH HACOCHBIX arperaroB B HACOCHOW CTaHIIMM WM Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpebuTerneii mepekIoYeHIEM SBISIETCS JIF000€ U3 CIeTYIONUX TeHCTBUI:

e  BKJIIOYCHUE/OTKIIOYEHUE OJHOTO WJIM HECKOJILKUX BUIOB TEIJIOBOM HArpy3KH;

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 renepaiusi CreuaibHbIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOUYEHHBIX
aboOHEHTaX W YyYacTKax TEeIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHHUJIOCH B pPE3yJbTaTe
MOCJIETHEr0 MPOU3BEACHHOTO €IUHUYHOTO WJIM TPYMIIIOBOTO MEPEKITI0UYEHUS. DTH OTUYETHI
MOTYT COJIEpKaTh JTH00YI0 HH(POpMaIIUIO 00 ATUX 00BEKTAX, COEPIKAITYIOCS B 0a3e TaHHBIX.

PexxuM rupaBIudecKoro MoACIMPOBAHMSI TTO3BOJISIET ONEPATUBHO MOJyYaTh OTBETHI
Ha BOMpochl Tumna «Yrto Oyner, eciu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUM NPU PETYIUPOBAHUU PEKUMA U MEPEKIIIOUCHUSIX Ha pealbHON TEIUIOBOM CETH.

[loxcucremMa TUIpaBIMYECKUX PAacYETOB IMO3BOJSET MOJAEIMPOBATH MPOU3BOJIBHBIE
PEXHUMBI, B TOM YHCJIE aBapHilHble U MEPCHEKTUBHBIE. [ MApaBINYECKOE MOJIETUPOBAHUE
NpENIoiaracT BHECEHHE B MOJENb KaKMX-TO H3MEHEHHMH C LEIbI0 BOCIPOU3BEICHUS
PEKUMHBIX TIOCIEJICTBUNA JTUX M3MEHEHUH, KOTOphIE MCKaXXAIOT pealbHbIEe JIaHHBIE,
OTHCHIBAIOIIINE YKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSTHHH.

[TomcucTema THAPABINYECKUX PACUETOB COJAEPIKUT CIICIUAIBHBIA WHCTPYMEHTAPHH,
MO3BOJISIFOIIMM JIJIS 1IeJIe MOJIeTMpPOBaHUsl CO3/1aBaTh U aIMUHUCTPUPOBATH CIEIUATbHbBIC
«MozeNbHbIe» 0a3bl — HAOOPHI JAHHBIX, KIOHUPYEMbBIX U3 OCHOBHOW (KOHTPOJBHOM) 0a3bl
JAHHBIX OTHMCAHMS TEIIOBOM CETH, HAa KOTOPBIX MpeaycMaTpruBaeTCs MPOU3BEIEHNE TIOOBIX
MaHUITYJISIANA 0€3 pUCKa UCKA3UTh WM MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHU3M
Tak)ke 00ecreuynBaeT BO3MOKHOCTh OCYIIECTBICHHUS CPAaBHUTEIHLHOTO aHAIM3a Pa3IHYHbIX
PEXXMMOB pabOTHI TEIMJIOBOM CETH, PEaIM30BAaHHBIX B MOJIEJIBHBIX 0a3ax, MexIy coboil. B
YaCTHOCTH, HAIVISJHBIM aHAJIWTHYECKHUM WHCTPYMEHTOM SIBJISICTCS  CPaBHUTEIBHBIN
MEE30METPUUECKH TpaduK, Ha KOTOPOM MPUBOIATCS M3MEHEHUS TUIPABINYECKOTO PEXKIMA,

MPONU30MICANINE B PEIYJIbTATC TCX NI MHBIX M&HHHy.]'I?IIIHfI.

AKTyanu3aius cxembl TeruiocHaOxeHnus Ha 2023 rom B cocraBe DIIEKTPOHHOMU
MOJICJIM CXEMBbI TeIUIOCHA0KeHUsI T.MypMaHCKa COAEPKUT B TOM YHCJI€ OTACIbHBIN CIIOH, B
KOTOPOM PEaJTM30BaHbI BEPOSITHBIC CIICHAPUH PA3BUTHS aBapU B CUCTEMAX TETUIOCHAOKEHUS
C MOJEIMPOBAHUEM THUJPABIMUECKUX PEKUMOB pabOTHI TAKUX CHUCTEM, B TOM YHCIE TIPU
OTKa3e JJIEMEHTOB TEIUIOBBIX CETeM W TpPH aBapUHHBIX pEXKUMax pabOThl CHUCTEM

TCHJIOCH&6>KCHI/I${, CBSI3aHHBIX C IMPCKpAIICHHUEM IMOAa4YN TCILUIOBOM SHCPIUu.
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3.6  Pacuer GanaHCOB TETJIOBOW SHEPTUU MO UCTOYHUKAM TEIUIOBOM YHEPTHU H TI0

TEPPUTOPUATILHOMY MTPU3HAKY

B pesynpraTre pacdyeToB OaJaHCOB TEIJIOBOW 3HEPrUM IO HMCTOYHHKAM M IO
TeppUTOpUaIbHOMY TMpu3HaKy, BbinonHseMbix B [IPK ZuluThermo, ycranaBnuBaercs
NOTPEOHOCTh B TEIUIOBOM 3HEPIMM CYIIECTBYIOIIUX WU MEPCIEKTUBHBIX NOTpeOHUTENed B
KaXIOM CyOBEKTE OKpyra, C Ieibl0 YCTAaHOBJICHHS OJU IOJIE3HOTO OTIYCKa TEIUIOBOM

SHCPTHH B CCTh U 3HAYCHUH IMOTCPb OHCPIUU.

Pe3ynbTaThl BBIMOJHEHHBIX PACUYETOB MOXHO 3KcropTHpoBath B MS Excel.

3.7 Pacuer moTepb TEIJIOBOW SHEPTUM 4YEpe3 U3OJSIUI0 U € yTeYKAMHU
TEIJIOHOCUTEIIS

[lenpt0 MaHHOrO pacueTa sBISETCS ONpPEAeNICHHE HOPMATUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonmpoBoAoB. TerioBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a Toj ¢
pa3buBKoi 1Mo Mecsnam. [I[pocMOTpeTh pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bcel
TEIUIOBOM CETH, TaK W MO KaXJOMYy OTAEIbHO B3ATOMY HMCTOYHHMKY TEILUIOBOW SHEPTHH U
KaXIoMy IeHTpaibHOoMY TeruioBomy TyHKTY (L[TII). Pacuer moxeT OBITH BBITIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETLIOBBIX TTOTEPb.

[IpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMAapHO 110 BCEH TEIIOBOM CETH, TaK
U TI0 K&XXIOMY OTJIEJIbHO B3SITOMY UCTOYHHUKY TEIUIOBOM SHEPTUH U KaXKJAOMY IIEHTPAIbHOMY
teroBomy myHkTy (LITII), a Takxke mo pa3nudHbiM BiajeibliaM (OamaHCOIAEPIKATEISAM)
Y4aCTKOB TEILJIOBOW CETH.

B03MOHO KONMMpOBaHWE UCXOJHBIX TAHHBIX OT OAHOro uctoyHuka win LI TII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke
pE3yNIbTaThl BHITIOJHEHHBIX PACUETOB MOXHO TTOCMOTpPETh dKcnopTupoBath B MS Excel. Ha
pucyHke 3.24 npuBeIEHBI pe3yabTaThl pacyeTa OTEPh TEMIOBOM YHEPTUH Yepe3 U30JISALHI0

H C YTCUKaMHU TCIINIOHOCUTCIIA.
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Pacuyer HepMaTHEHBIX TENACBEIX NOTEPE n
B Tennosas cets lpaguk Cpeareroossis Paceer noreps | | Compamim
- Korenstan MNe 1 Twe 20 Teo 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
- UTR -2 A Nonpasoubii KoadpuumMeT Ha HOpibl TENADBSIX NOTERD Bnanensubs
----- 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 ...
0O 744 78 00 1026 542 50 967 415 186.2 18.2 192.0 9.4 3208 187
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 17.3 192.4 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 163
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 00 600 00 00 66.9 153 1915 11.5 184.7 0.0 0.0 0.0
Certafips O 700 105 00 505 346 00 454 212 181.0 5.1 1822 6.3 3104 158
n 2o 109 0.0 60.0 00 0.0 18 04 51 0.3 52 0.0 0.0 0.0
Owtafips O 744 458 0.0 678 415 00 674 233 1806 123 183.1 8.0 320.8 16.3
nao 4.5 00 €00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Hospe O 720 03 00 823 470 00 772 331 1829 150 186.4 88 3104 15.8
no £3 00 €00 00 OO0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dewatpe O 744 50 00 957 516 00 3805 338 187.3 178 192.3 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: 893.5 331.8 22327 1669 22764 697 37766 2007

Pucynok 3.25Pe3ynbpTaThl pacyeTra MoTeph TEIUIOBOW IHEPTUU Yepe3 HM3OJLIIUI0 U C yTEUKaMU

TCIIJIOHOCHUTEIIA

3.8  Pacuer mokasareiei HaAe)KHOCTH TEIIOCHAOKEHUS

Ilenmpro pacdera SBISETCS OIEHKA CIIOCOOHOCTH JCHCTBYIOIMHUX M TPOSKTHPYEMBIX
TEIUIOBBIX CETeH HAJEKHO oOecrevyrBaTh B TEUCHHE 33JaHHOTO BPEMEHH TpeOyembie
PEXKUMBI, TMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaKJIOro IOTPEOMTENsI, a TakKe
000CHOBaHKME HEOOXOTUMOCTH WM TPOBEPKU A(H(PEKTUBHOCTH peau3alud MEPOTPUITHH,
MOBBIIIAOIIUX HAJIC)KHOCTD TEINIOCHAOKEHUS TTOTpeOUTeNel TeIJIOBOI YHEPTHUH.

OreHka HAJCKHOCTH TETUIOBBIX CETEH OCYIIECTBISCTCS MO pe3yibTaTaM CpaBHEHUS
pacyeTHBIX 3HAYCHHMM IMOKa3aTelield HaJeKHOCTH C HOPMHUPOBAHHBIMH 3HAYCHHSIMHU ITHX
IoKa3aTeJIel B COOTBETCTBUU ¢ 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 pean3aiy MEPONPUSTHIA, TOBBIIIAIONUX HAICKHOCTh

TEIUIOCHA0XKEHUSI  MOTPEeOUTENe, OCYIIECTBISIETCSl IMyTeM CpPaBHEHUS  HCXOJHBIX

32



(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUU I[OKa3aTeleil HaJeXHOCTH, C PaCUETHBIMU
3HAQYEHUSMH, TOJIYYCHHBIMU IIOCIE peanu3alu (MOACIUPOBAHUS peATU3alMU) ITUX

MEPONPHUATHH.

3.9 TI'pymnmoBsie H3MEHEHUS XapaKTEPUCTUK 0OBEKTOB (YIaCTKOB TEILIOBBIX CETEH,
notpeburenei) 1O 3aJaHHBIM KPUTEPHUSM C 1EIbI0 MOJAEIHUPOBAHMS  PA3IUYHBIX
MEPCIEKTUBHBIX BAPUAHTOB CXEM TEIIOCHAOXKEHUS

JIaHHBII UHCTPYMEHT NPUMEHUM JUJISl Pa3JIMYHBIX LEJIeH W 3a/ad TUApaBIN4YeCKOro
MonenupoBaHus. OCHOBHBIM TpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEIIOBOM ceTu. TpyOonmpoBObl peaibHOM TEIIOBOM CETH BCETAa
UMEIOT  (U3NYECKHUE XapaKTePUCTHKH, OTJIMYAIOUIUECS OT TMPOEKTHBIX, B CHIY
MPOUCXOASAIINX BO BPEMEHH M3MEHEHHH - KOPpPO3UM U BBIMAJACHUS OTJIOKECHU,
OTPAXKAIOMIMXCSI HAa W3MEHEHUM SKBUBAJIGHTHOM ILIEPOXOBATOCTM U  YMEHBIICHHUH
BHYTPEHHEr0 JUaMETpa BCJIEACTBUE 3apacTaHus. OTH HM3MEHEHHUsS BIUSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHUS YUaCTKOB TPYOOIPOBOIOB, M B MacIITadax TEIJIOBOM ceTH
MO 3T0 NpUBOIUT K 3HAUUTEIBHBIM PACXO0KACHUSM PE3YIbTATOB T'HIPABINYECKOIO pacyeTa
M0 «MPOEKTHBIM» 3HAYCHHUSIM C PEaTbHBIM THAPABIMYECKUM PEKUMOM, HAOIIOJAEMBIM B
AKCILTyaTUpyeMoi TeroBoi cet. C Ipyroi CTOPOHbI, U3MEPUTH JEHCTBUTEIIbHBIEC 3HAUEHUS
HIEPOXOBATOCTEM M BHYTPEHHUX JAMAMETPOB 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 OCHOBAHUU CPABHEHHUS peajbHOro (HabII01aeMOT0) THIPABIHYECKOTO
pexuMa ¢ pe3yibTaTaMU pPacyeToB Ha TMAPABIMYECKOM MOJIENH, U BHECTH B PACUETHYIO
MOJI€JIb COOTBETCTBYIOIIHE MOMPaBKU. B 3TOM, B mepBOM NPUOIMKEHUH, U COCTOUT MPOILIEeCC
KaJTuOPOBKH.

NHCcTpyMeHT  rpynmoBBIX — Omepanuid  MO3BOJSIET  BBIMIOJHUTh  HW3MEHEHHE
XapaKTEePUCTUK JIJIsi TOJAMHOXKECTBA YYACTKOB TEIJIOBOM CETH, ONMPEIEIIEMOro 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 CYNEPIO3ULUS KpPUTEpUEB OTOOpa MO KIACCHPHUIMPYIOLIUM

MpU3HAKAM:
o M0 TOJAIONIMM WM OOpaTHBIM TPyOONpOBOJaM TEIJIOBOM CeTH, JUOO
CUMMETPUYHO;
o M0 BHAY TEIJIOBBIX ceTell  (MarucTpajbHble, paclpeienuTeIbHbIe,
BHYTPUKBApTAJIbHBIE);
o 10 y4acTKaM TEIJIOBOM CETH OMPEEICHHOT0 YCIOBHOTO IUAMETPa;
o 10 y4acTKaM TEIJIOBOM CETH C ONpPeAeSIEHHBIM TUIIOM MTPOKIIAKU, U T.II.

Kputepun otGopa MOryr OBITh NPOM3BOJIBHBIMU NpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0TOOP, T0JIKHA B SIBHOM BHJIE
IPUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUAX YYACTKOB TEIIOBOM CETH.

JUIsi y4acTKOB TEIUIOBBIX ceTel, OTOOPAaHHBIX IO OIpPENEJIeHHON COBOKYIHOCTU

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIAEAYIONIUX OTEPaIIHii:

J M3MEHEHHE SKBUBAJIEHTHON IIEPOXOBATOCTH;

J M3MEHEHHE CTENIeHH 3apacTaHus TpyOOIpOBOIOB;
o M3MEHEHHE KOA()(PHUIIMEHTa MECTHBIX OTEPH;

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.

ITockosibKy IpY N3MEHEHUH XapaKTEPUCTUK YUACTKOB TEIUIOBOM CETH MX MAcIopTa HE
MOIU(DUIMPYIOTCS, B JIOOOW MOMEHT MOKHO BEpPHYTHCSI K HCXOJHOMY COCTOSIHHIO
pacyeTHOM T'MAPABIMYECKOM MOJEIH, ONpPENEIsieMOMY NACHOPTHBIMM 3HAYEHUSAMU

XapaKTEPUCTUK YYACTKOB TEIVIOBOM CETH.
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3.10 CpaBHuUTETBHBIE THE30METpPUUYECKUE TpauKU I pa3pabOTKH W aHaIu3a
CIICHapHeB MEPCIIEKTUBHOTO PAa3BUTHS TEIUIOBBIX CeTeH

L{enbr0 MOCTPOEHUS MTHE30METPUUIECKOTO TpaduKa SBISETCS HATTISIHAS WILTIOCTPALINS
pe3yIbTaTOB THAPABIMYECKOTO pacueTa (HajJaJ0uyHOro, IOBEPOYHOT0, KOHCTPYKTOPCKOTO).
DTO OCHOBHOW AaHAIMTUYECKUHA MHCTPYMEHT CIICIUANNCTA 1O TUAPABIMYECKAM 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 TOTEPh 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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Pucynox 3.26 [Ipumep nbe3omerpuueckoro rpapuka

B Ttabmuiie mox rpadukoM BBIBOASTCS NI Ka)XJAOTO y3ja CETH HAaUMEHOBAaHMUE,
reoJie3nueckass OTMETKAa, BBICOTa MOTPEOUTENS, HANophl B TOJAIOMEM H OOpaTHOM
TpyOONpOBOIax, BETUYMHA APOCCEIMPYEMOro Haropa Ha maibax y morpedureneit, morepu
HaTopa 1o y4acTKaM TETUIOBOU CETH, CKOPOCTH JBWKCHHS BOJIbI HA YYaCTKaX TEIUIOBOM CETH

u T.1. KonmuecTBo BEIBOANMOI 110/ rpadukoM nHGOpMAIMK HACTPAUBAETCS ITOJIb30BATEIIEM.

Taxxe rpaduk MoxkeT oToOpakaTh MajJieHue TeMIepaTyphl B TEIJIOBOM CETH, MOCIIe
NPOBEJICHUSI PAacyeTOB C YYETOM TEIJIOBbIX MoTepb. llpu 3TOM Ha rpaduk BBIBOISATCS
3HAYEHHS TEMIIEPATyp B Y3JIOBBIX TOYKaX MO MOAAIOIIEMY M OOpPaTHOMY TPYOOIPOBOAAM.

KonuuectBo BeIBOMMOM Mo TpadKoM MH(OpPMALIMK HACTPAUBAETCS MIOJIb30BATEIIEM.
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[Ise30MeTpuUECKE rpaduku CYLIECTBYIOLIETO MOJI0KEHUS CHUCTEMBI

TEII0CHAOKCHUS MMpCaACTaBJICHBI B HAa pUCYHKAX HHIKC.
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HawmeHoBakwe yana Mypmatckas T3L| TK-11 TK-211 TK-101 TK-10/1a TK-16/1 TK-1811 TK-23/1 TK-35/1 TK-39/1 T/n 2302 ObwecTeerHoe Knybbl
leonesnueckan BLICOTa, M 2205 2207 2261 25.02 2544 238 23.09 2361 2362 2169 30.16 4029
MonHblid Hanop B o6p. Tp-ae, M 62 63.9 66 69.4 69.5 70.5 7141 71.8 76.1 80.1 823 823
Pacnonaraembii Hanop, M 65 62.433 59293 52.252 52122 49.851 48.788 47.206 34.909 26.48 21.941 21.879
Onura yuacTka, M 75 46 56.7 10 1 62 72 125 09 12 35
[Quamerp yuacTka, M 0513 0513 0513 0513 0513 0513 0513 0513 0.412 0.359 0.412
MoTepu Hanopa B noa. Tp-ae, v 0.68 0.407 0.322 0.045 0.004 0.27 0.295 0658 0.007 0.011 0.01
MoTepu Hanopa B obp. Tp-ge, M  1.887 1.13 0.298 0.044 0.004 0.25 0.273 0.355 0.006 0.01 0.009
ﬁ,“:"‘”“’ BOABIBNOA TR-RE, 508 2055 1733 1.557 1.53 1515 1471 1.567 1,685 1.722 0.328
f""c"p‘mb BOMSI B OGP. TRAE, 3 g5y -3.02% 1877 -1539 1512 -1.466 -1.423 -1.233 1628 186 0318
YaenbHbIe NUHERHbIE noTepu 8
nOm. Tp.Re, MAAM B8.244 8.047 5.166 4.075 3.937 3.956 373 4788 6.427 7.973 0.255
YREMIbHEIE VHERHGIE NOTEPM B 5 ggg 22.319 4782 3.979 3.842 3.661 3.451 2583 5.926 7.316 0.237
o6p. Tp-ae, MMM
Pacxon 8 noa. Tp-ne, T 1227 .93 1213.07 1207 2 1129.89 1110.35 1055 54 102473 896.7 75718 587.6 14724
Pacxop B o6p. Tp-ge, T4 -1213.06 -1198.32 -1192.61 -1116.34 -1096.9 -1042.61 -1012.06 -884.96 -746.56 -577.91 -145.68

Pucynox 3.27 CymiecTByronuii TUApaBInYECKUN PEXUM TEIUIOBBIX ceTeil oT Mypmanckoin TOL]
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Pucynox 3.28 CyuiecTBytouuii ruipaBInyecKuii pexxuM TEIIOBbIX ceTeil 0T BocTouHOM KOTEenbHOM
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Hanop, m

Hanmeroeanne yana

Meofesn4eckan BoicoTa, M

Hanop B o6paTHoM TpyGonposoae,
M
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TpyGonpoeoae, T/
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Pucynok 3.29 CymiecTByrONui THAPABIUYECKUAN PEXKUM TETUIOBBIX ceTeit oT KOkHOM KOTenbHOM
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Hanmenosanne yana K «C wanpomaony YT 75 K1 TH-201a TK-240 TH-2446 CK-244m UTN 207xe. 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
ﬁ,“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,“:m“*’ 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, MMM
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 -398.96 125.2 -119.89 -119.92 67.23 -16.04 58

Pucynok 3.30 CymiecTByronuii TuIpaBIndeCcKUid PEKUM TETUIOBBIX ceTeil oT CeBepHOM KOTEIbHON
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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

L 2

*
4

L 3

L 3

»

KoTenoHan «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

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

Pucynok 3.31 CymiecTByromuii ruipaBIMuecKuil pexKUM TEIUIOBBIX CeTeH oT KoTenbHOU «Pocta»
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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 MYK
46.86 45.73

69.5 709

12.724 9.902
31
0.207

0.001

0.001

0.062

-0.06

0.025

0.024

6.98
-6.95
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HaumeHoBaHue yana KotenbHas TL "Pocnakoso-1" VY38 TK41 TK45 3eneHan 7
leonesnyeckas BbicOTa, M 9.3 9.3 9.3 9.3 9.3
MonHbiii Hanop B 06p. Tp-ae, M 59.3 60.9 61.3 61.4 61.6
Pacnonaraemsii Hanop, m 20 16.628 15.868 15.679 15.239
LnvHa yJyacTka, M 16 2 39 40
LvameTp y4acTka, M 0.412 0.259 0.259 0.15
MoTepu Hanopa B nog. Tp-ae, M 0.038 0.003 0.039 0.086
Motepu Hanopa B 06p. Tp-ae, m  0.035 0.003 0.037 0.082
ﬁ;‘c"p"m BOABI B MOA. TR-AE, gp5 0.537 0.447 0.467
CropocTs BOfe! B 0OP- TP, g go1 -0.524 -0.436 -0.457
YaenbHble NUHelHble NoTEPH B 1956 1197 0.834 1.801
nopg. Tp-ae, MM/m
YOenbHble NMHelHble NoTEPH B 1834 1126 0.786 1701
obp. Tp-ae, MM/M
Pacxopn B noa. Tp-ae, /4 415.58 95.38 79.35 27.82
Pacxopn B 06p. Tp-ae, T4 -413.18 -94.98 -79.07 -27.76

Pucynok 3.32 CymiecTByrOIIMiA THAPABINYECKUNA PEKUM TEIUIOBBIX ceTeii oT kotenbHoU TL] "Pocnskoso-1"
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110
105
100
95
L
85
80
75
70
65
60
55
50
45
40

Hanop, m

HavmeHoBaHve yana

leonesnyeckan BbicoTa, M
MonHbIA Hanop B o6p. Tp-Ae, M

Pacnonaraembiii Hanop, M
[AnvHa yyacTka, M

[vameTp yuacTka, M

MoTepu Hanopa B NOA, Tp-Ae, M

MoTepw Hanopa B o6p. Tp-ae, M

CKkopocTb BOAbl B nod. Tp-4e,
Mm/c

CkopocTb Boapl B 0bp. Tp-Ae,
m/c

YaenbHble NuUHeliHbie NoTepu B
noa. Tp-ae, MM/M

YaenbHble NUHelHbie NOTEPU B
o6p. Tp-ae, MM/m

Pacxoa B nod. Tp-ae, T4

Pacxopn B 06p. Tp-Ae, T4

Pucynok 3.33 CymiecTByromumii ruipaBInuecKuil peskuM TEIUIOBBIX CETeH OT KOoTeabHOU «AOpam MbIcy

L 4

L 4

L 3

L 4

L 32

L 4

L 4

L 3

L 3

L 4

L 32

L 4

KoTtenbHas «Abpam-Mbic»

4317
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

0.27

-0.263

0412

0.388

30.58
-30.43

YT 29
58.14

88.3

14.715
123
0.207

0.006

0.006

0.269

-0.263

0412

0.388

30.57
-30.45

T/n 467
56.74

88.3

14.703
65.2
0.207

0.02

0.019

0.211

-0.206

0.257

0.242

23.96
-23.86
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T/n 468
55.26

88.3

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

88.3

14.647
55.7
0.207

0.002

0.002

0.072

-0.07

0.033

0.032

8.17
-8.13

T/n 1588 nep. OXoTHWuWiA, 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

leopesuyeckas BbicoTa, M
MonHeli Hanop B 06p. Tp-ge, M

Pacnonaraemsiit Harnop, m
[nvHa yvacTka, m

[OvaMeTp yyacTka, M

MoTepu Hanopa B MoA. Tp-4e, M

MoTepw Hanopa B 06p. Tp-4e, M
CkopocTb BOAb! B Nof. Tp-Ae,
Mmlc

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

YAenbHbIE NHElHbIE NOTEPU B
nog. Tp-Ae, MM/M

YaenbHbIE NIMHEHbIE NOTEPU B
06p. Tp-Ae, MM/M

Pacxop B noa. Tp-ge, T/u

Pacxop B 0bp. Tp-ge, T/4

Pucynok 3.34 CymiecTByromumii ruipaBiInueckuil peskuM TEIUIOBbIX ceTel oT kotenbHou TL] «Pocnskoso FOxHoe»

. 4

L 2

*

<*

*

+

L 4

KoTenbHas "PocnsaxkoBo-tOxHoe"

28

58

20
61.4
0.259

0.056

0.053

0.426

-0.416

0.759

0.717

75.63
-75.42

Ysen2
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
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Yaen2
28

58.1

19.758

1496
0.15

0.015

0.015

0.096

-0.094

0.086

0.081

573
5.7

TK5
28

58.1

19.728
23
0.1

0.018

0.017

0.216

-0.211

0.668

0.631

572
-5.71

MonogaexHas 10

28
58.1

19.692



