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COCTAB J1OKYMEHTA

OO0ocHOBBIBaIOIIME MaTepuagbl K CXEMe TEIJIOCHAOXKEHHUs, SBIISIONIUECS €e

HEOTHhEMJIEMOM JaCTbIO, BKIIFOYAKOT CICAYIOIMINUC I'JIaBbI:

['naBa 1 "CyliiecTByioniee IMOJoXKeHHe B cdepe MNPOU3BOACTBA, Mepenadud U
noTpeOIieHUs TEIIOBOM SHEPTUH IS 1eJel TermocHa0xeHus ",

['naBa 2 "CyllecTByIoIiee M MEPCHEKTUBHOE MOTPEOJICHUE TEIUIOBOW SHEPrUU Ha
LICJIM TEIUIOCHAOKCHUA "

['maBa 3 "OneKTpoHHAsT MOJIeJb CHUCTEMbl TEIUIOCHA0KEHHUS MYHHIIMITAIBHOTO
obOpaszoBaHus'",

['naBa 4 "CyuiecTByoliee W TEepCIeKTHUBHbIE OallaHChl TEIUIOBOM MOIIHOCTH

UCTOYHHMKOB TEIUIOBOW SHEPIUU U TEIJIOBOM HArpy3ku';

['naBa 5 "Mactep-1uiaH pa3BUTHSI CUCTEM TEIUIOCHAOXKEHUS MOCEICHUs, TOPOJICKOTO
OKpyTa, ropojia ¢eaepanbHOro 3HaueHus "

['naBa 6 "CymecTBylomiue M MNEpCHeKTUBHBIE OalaHChl MPOU3BOJUTEIBLHOCTH
BOJIONO/ATOTOBUTENBHBIX YCTAHOBOK M MaKCHMAaJbHOTO TOTpeOJIeHUs
TEIUIOHOCUTENS TEIIONOTPEOISIOIMMU YyCTAaHOBKAaMH MOTpeOUTENEH, B TOM
YHUCJIE B aBAPUIHBIX peKUMax";

I'maBa 7 "[IpenyokeHnst 1O  CTPOUTENBCTBY, PEKOHCTPYKLIHMHM, TEXHUYECKOMY
NEPEeBOOPYXKEHUIO W (WIM) MOJAEPHHU3AIMH HCTOYHMKOB  TEIJIOBOM

DHEPIrun';

['naBa 8 "[IpensioxkeHust 1O  CTPOUTEIHCTRY, PEKOHCTpYKIMH U (WJIN)
MOJICPHH3AIIUH TETJIOBBIX CETEH ' ;

I'maBa 9 «[IpeanioxkeHust 1O TEpPEeBOAY OTKPBITBIX CHUCTEM TEIJIOCHAOKEHUS
(ropsiuero  BOJOCHAOXXEHHS) B 3aKPBITBIE  CHCTEMBI  TOPSYETO
BOJIOCHA0KCHUSY;

I'maBa 10  "llepcrnexTuBHBIC TOTUTMBHBIE OAJIaHCHI'";

I'maBa 11 "OreHka HaJIE)KHOCTH TEIUIOCHA0XKeHU ",

I'maBa 12 "OOOCHOBAaHHE  HWHBECTHUIIMA B  CTPOUTEIBCTBO, PEKOHCTPYKIIHIO,
TEXHUUYECKOE NIEPEBOOPYKEHUE U (MIIH) MOAEPHHU3AIIHIO "}

['maBa 13 "MHauKaTopbl pa3BUTUSL CUCTEM TEIUIOCHAOXKEHHSI TIOCETICHUS, TOPOJCKOTO
OKpyTa, ropoja (enepajbHOro 3HaUeHus".

I'maBa 14  "llenosie (TapudHbIe) TOCTEACTBUS"

I'maBa 15 "PeecTp eauHBIX TEIJIOCHAOKAIOIIUX OpraHu3aui'

['maBa 16  "PeecTp mpoeKTOB CXeMbI TETIJIOCHAOKEHUS "

['maBa 17  "3ameuanus v mpeUIOKEHHUS K CXeMe TeIIoCHa0KeHus"

['maBa 18  "CBonHBIII TOM HM3MEHEHUM, BBIMOJHEHHBIX B J0paOOTaHHOW U (MJIN)

aKTyaJU3UPOBAHHON CXeMe TeTIoCHa0KeHus "
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OINMPEAEJIEHUA

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONIPEACICHUAMMU:
TepMuHBbI Onpenenenus
Tennocnabxenue Obecneuenue morpeOuTeNeil TEIIOBOM YHEPTUN TEILIIOBOM SHEPTHEH,
TETJIOHOCHUTEJIEM, B TOM YHCIIE MOAAEPKAHUE MOITHOCTH
Cucrema COBOKYITHOCTh MCTOYHHKOB TEIUIOBOI SHEPTHH M TETTIONOTPEOISFOIINX
TETIOCHA0KEHHS

YCTAaHOBOK, TCXHOJIOT'HYECKH COCANHCHHBIX TCIIJIOBBIMU CETAMUA

HcTounuk TemmoBoi
SHEPTUU

yCTpOI;'ICTBO, npeaAHa3sHa4YCHHOC IJIA ITPOU3BOJACTBA TEIJIOBOI 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

OTpeOUTENIEM TEINIOBOM SHEPTUH 32 €IMHUILY BPEMEHU

[ToTpeburens TemIoBoi

SHEpTruH (nanee

JIuuo, npuoOpeTaroiiee TEIIOBYIO SHEPrUI0 (MOIIHOCTB),

TCINIOHOCUTCIIb JIA UCIOJIb30BAHUA HA IMPUHAJICIKAIIIUX MY Ha IIpaBC

OTpeOuTeNh)
COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBAHUU TEIIONOTPEOISIOMINX
yYCTaHOBKaxX JHOO MJi1 OKa3aHWs KOMMYHAJIbHBIX YCIYI B YacTH
rOpsiYero BOJOCHA0XKEHUS U OTOIUJICHUS
Tennonorpedasromas VY CTpoiCcTBO, IPEAHA3HAYEHHOE JIJISl UCIIOJIB30BAHUS TEIJIOBOW dHEPIuH,
YCTaHOBKa .
TETUIOHOCUTEJNS [T HY XK1 HOTPEeOUTENS TEIUIOBON SHEPTUU
Tennocnabxaromas Opranuzanys, OCYIIECTBISIIONIAs NPOAAXY MNOTpeOUTensM U (WIn)
OpraHu3arus
TETIOCHAOKAIOIINM OpraHM3aIusIM IIPOU3BEIEHHBIX WIN
NPUOOPETEHHBIX TEMJIOBOM 3HEPruM (MOIIHOCTH), TEIUIOHOCUTENS U
BJIAJICIOIIAs Ha MIpaBe COOCTBEHHOCTH MJIM MHOM 3aKOHHOM OCHOBAHUU
WMCTOYHUKAMHU TEIUIOBOM 3HEPTUHU U (WJIK) TEINIOBBIMU CETSMHU B CUCTEME
TETIOCHA0XKEH U, IIOCPECTBOM KOTOpOMH OCYILIECTBIISAETCS
TEIJIOCHAOKeHHEe  MOTpeOuTeNell  TemIoBOM  SHepruM  (JaHHOE
MOJIOKEHHE TMPHUMEHSIETCS K PEryIMpOBAaHUIO CXOJHBIX OTHOIICHUH C
y4acTueM MHAMBUAYaAJIbHBIX MIPeANpUHUMATENEH )
TennocereBas Opranuzanys, okasblBarollas YCIYI'M 10 IEpefadye TEIIOBOM 3HEPIUH
OpraHu3aIus

(,[[aHHOC MOJIOKCHUEC TPUMCHACTCA K PCryJIMPOBAHUIO CXOJHBIX




TepMuHbI

OmnpenesieHus

OTHOIIECHUH C yJaCTHEM MHIUBUAYAIbHBIX PEANPUHUMATEIICH )

30Ha IeUCTBUS
CHUCTEMBI
TEILUIOCHAOXKEHUS

Tepputopusi TOPOJACKOrO OKpyra WJIM €€ 4YacTb, TPaHUIBI KOTOPOil
yCTaHABIMBAIOTCA M0 HauOoJiee YJAJICHHBIM TOYKaM MOJKIIOUYCHUS

HOTpe6HTeJI€I>'I K TCIIJIOBBIM CCTAM, BXOOAIIUM B CUCTCMY

TEILUIOCHAOXKEHUS

30Ha IEUCTBUS
HUCTOYHUKA TEIUIOBOM
SHEPTUU

Tepputopusi TOpoJACKOro OKpyra WJIM €€ 4YacTb, TPaHMIIBI KOTOPOM

YCTAaHABJIMUBAKOTCA 3aKPbITBIMHA CCKIMOHUPYOIIUMHU 3aJIBUXKKaMH

TEIIOBOM CETH CHCTEMBI TEIIOCHAOKEHMS

YcraHoBiaeHHas
MOIIHOCTh UCTOYHHKA
TEIUIOBOM HEPTUU

CyMMa HOMUHAJIBHBIX TEIIOBBIX MOIIHOCTEW BCErO MPHUHATOTO MO aKTy
BBOJIa B DKCIUTyaTaIli0 000pyA0BaHus, TPEeIHA3HAYCHHOTO IS OTIyCKa
TEIUIOBOM DHEPTHH TOTPEOUTENISIM HA COOCTBCHHBIC W XO3SIMCTBCHHBIE

HYXbI

Pacnonaraemas
MOIITHOCTb MCTOYHUKA
TEIUIOBOM HEPTUU

Benuuuna, paBHas yCTaHOBJICHHOW MOIIHOCTHM HMCTOYHHMKA TEIJIOBOM
SHEPTrUU 3a BBIYETOM OOBEMOB MOIIHOCTH, HE peaJu3yeMoi o
TEXHUYECKUM MPUYHUHAM, B TOM YHUCJIE TIO MPUUYUHE CHIXKCHHS TEIIIOBOU
MOILIHOCTH 000PYAOBaHUS B Pe3yJbTaTe KCILIyaTalluy Ha MPOJIEHHOM
TEXHUUYECKOM pecypce (CHHKEHHE MapaMeTpoB Iapa Iepen TypOMHOMH,

OTCYTCTBHUC PCUHUPKYIIALMU B ITMKOBBIX BO,I[OFprIHbIX KoTJIoarperarax mu

zp.)

MOomHOCTE HCTOYHUKA
TEIUIOBOM HEPTUU
HETTO

Bennuuua, paBHas pacnosiaraéMoil MOIIHOCTH HMCTOYHHKA TEIUIOBOM
SHEPrMM 3a BHIYETOM TEMJIOBOM HArpy3ku Ha COOCTBEHHbIE U

XO03S1ICTBEHHBIE HYX/bI

KomOunupoBanHas
BbIpabOTKa
JIEKTPUYECKON U
TEIUIOBOM HEPTUU

Pexxum paboThl TEMIOAJIEKTPOCTAHIINN, TPU KOTOPOM IPOU3BOJICTBO
3JIEKTPUYECKON SHEPTrUHA HEMOCPEACTBEHHO CBSA3aHO C OJJHOBPEMEHHBIM

MIPpONU3BOJACTBOM TEIJIOBOH SHEpPIrUun

TemmocereBbie OOBEKTHI

OOBbeKThl, BXOASIIME B COCTaB TEIUIOBOM CEeTH M OOeCTeyuBaIolIne
nepenadyy TEIUIOBOW HSHEPTHMM OT HMCTOYHHMKA TEIUIOBOM SHEPruu Ji0

TEIUIONOTPEOIAIONINX YCTAHOBOK ITOTPEOUTENEH TEIIOBON YHEPTUU

PacuyeTHEBII Dj1EMEHT
TEPPUTOPHUATIBHOTO
NEeJIEHUS

Tepputopusi TOPOACKOrO0 OKpyra WJIM €€ 4acTb, IPUHATAS I LEJer
pa3pabOTKM CXEMBbI TEIUIOCHA0XKEHUS B HEW3MEHSEMBIX TpaHUIlaX Ha

BECh CPOK )IGfICTBI/ISI CXEMBI TCINTIOCHA0KEHHUS




NEPEYEHDb NPUHATBHIX OBO3HAYEHUM

z

Coxkpaienue IHosicHenue

n/n

1 BMK biiouHo-MonyNnBHAS KOTENbHAS

2 BITY BoponoaroroBurenbHas ycTaHOBKa

3 I'BC T'opsiuee BomocHaOKEHME

4 ETO Enunas TemrocHaOkarommass opraHu3aris

5 3ATO 3aKphITOC TEPPUTOPUATHLHOE 00pa30BaHUE

6 4181 MHBecTIMOHHAS Tporpamma

7 NTII WNHnuBHuTyaibHBIN TEIUIOBOM IIYHKT

8 MK, KM MyHununanbHas KOTeNnbHas

9 MVII MyHununanbHOe yHUTAPHOE IPEAIPUITHE

10 HBB Heo0Oxomumast BasmoBast BRIpy4Ka

11 HAC Hanor Ha 100aBJICHHYI0 CTOMMOCTb

12 HH3T HecHmxaeMblif HOpMaTHBHBIN 3amac TOIUIMBA
13 HC HacocHnas crannus

14 HTJ HopMmaTtuBHas TexHUYecKast JOKYMEHTAIINS

15 HO3T HopmaTuBHBIM 3KCILTyaTallMOHHBIM 3allac OCHOBHOI'O WJIM PE3EPBHOIO BUJIOB

TOTLTHBA

16 OB OTOIUICHNE U BEHTWISALIUS

17 OH3T OOmuii HOpMaTUBHEIH 3aIac TOIIMBA

18 [P [IpoexTHBIE 1 U3BICKATETHCKHE PAOOTHI

19 I[THC [ToBBICHTENEHO-HACOCHAS CTAHIIHA

20 III1 PO [TocranoBnenue IlpaBurenscrBa Poccuiickoit ®eaeparyu
21 [Ty [Tenomonuyperan

22 CMP CTpouTenbHO-MOHTaXKHBIE PA0OTHI

23 CUT Cucrema EeHTPATU30BAHHOTO TEIJIOCHAOKEHUS
24 o TenoBast aneprus

25 XBO XHUMBOJIOOYHNCTKA

26 XBII XHUMBOIOIIOATOTOBKA

27 IITII IleHTpanbHbINA TEIIOBOM ITYHKT

28 5M DneKTpoHHast MOJIeIh CHCTEMBI TeTUTOCHA0XKEeHus T. | 'aTunHa




ITTABA 3. 2JIEKTPOHHASA MOJIEJIb CUCTEMbI TEIVIOCHABXEHUSA
HOCEJIEHUA

DONEeKTpOHHAss MOJeNlb CHCTeMbl TeruiocHaOxenust BbimosiHeHa B [WC Zulu
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce runpaBamveckue pacdeThl, NPHUBEJACHHBIE B JaHHOW paboTe, CHENaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis nanpHEHIIero MCHOJB30BaHUS DIEKTPOHHOW MOJENH, TeIJI0CHA0KAroIIHe
OpraHu3aIuu JOJIKHBI OBITh 00€CTICYEHBI JAHHON MTPOTrPaMMOM.

[Taker ZuluThermo mo3BosieT co3/1aTh PaCUETHYI0 MAaTEMaTUYECKYI0 MOJEIb CETH,
BBITIOJIHUTh ~ MACIOPTU3AIMI0 CETH, U HAa OCHOBE CO3JJaHHOM MOJIeNM pellaTh
UH(GOPMAIIMOHHBIE 337a4M, 33/1a4d TOTOJOTUYECKOTO aHAINW3a, M BBHINOIHATH Pa3IUYHbIE
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery momsiexxar TYNMUKOBBIE U KOJIBLIEBBIE TEIJIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIBHBIMU ~ HACOCHBIMM  CTaHUUSMM M JIPOCCEJNHMPYIOIIUMH  YCTPOICTBaMH,
paboTarouiye OT OJTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[IporpamMma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacueT ¢ MPUCOEIUHEHHEM K
CeTH WHIWBHUAYaIbHBIX TEIIOBbIX MyHKTOB (MTII) M 1eHTpandbHBIX TEIJIOBBIX MYHKTOB
(LITII) mo HECKONBbKUM J[ECSITKaM CXEMHBIX PEIICHWI, MPUMEHSEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemaoCHaAOXEHUS MOXET MPOU3BOJUTHCS C YYETOM YTEUYEK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHHS, @ TAK)KE TEIUIOBBIX MOTEPHh B TPYOOIPOBOIAX
TEIJIOBOM CETH.

Pacuer TemnoBBIX TOTEph BeneTCs MO0 MO HOPMATUBHBIM MOTEPSM, JUOO TIO
(haKTHYECKOMY COCTOSIHUIO U3OJISIIUU.

Pacuerst ZuluThermo w™oryr pabotaTh Kak B TECHOW HMHTETPAllUU C
reouHpopmainmonHoi cuctemoit (B Buae monyns pacmupenus ['MC), tak u B BuIe
OTJIETIbHOW OMOIMOTEKH KOMIIOHEHTOB, KOTOPBIC MO3BOJISIIOT BBIMOIHATH PAcyeThl U3
IIPUJIOKEHUN MOJI30BATENIEH.

CocraB 3aj1au4:

- IlocTpoeHue pacueTHON MOJEIH TEINIOBOU CETH

- Tlacnoprtuzamus 0ObEKTOB CEeTH

- Hamazmounslil pacyeT TEniIoBOU CETH

- IloBepouHsblii pacyeT TEMIOBOW CETH



- KoHCTpyKTOpCKMI pacyer TeII0BON CETH

- Pacuer Tpebyemoii TemnepaTypbl Ha HCTOUYHUKE
- Kommyranuonnsie 3a1a4n

- IlocTpoeHnue npe3oMeTpudecKoro rpapuka

- Pacuer HOpMaTUBHBIX OTEPH TEIUIA YEPE3 U3OJISALIUIO

1.1 TI'paduyeckoe mpeacTaBiieHHe OOBEKTOB CHCTEMbI TEIJIOCHAOKEHHS C
NPUBA3ZKOH K TONOrpauYecKoil OCHOBE ¢ MOJHBIM TOMOJOIHYECKHM ONHCAHHEM

CBA3HOCTH 00HEKTOB

TemnoByo ceTh MOXHO H300pakaTh Ha KapTe, C MPUBSI3KOM K MECTHOCTH (IO
KOOpJMHATaM, C MPUBA3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJUT B JaJIbHEUIIEM HE
TOJIbKO TPOBOJUTH TEIJIOTUIPABINYECKUE pPACUEThl, HO M pellaTh APYrue WHKECHEPHBIC
3aJla4yM, 3Has TOYHOE MECTOHAXOXKJIEHUE TEIUIOBBIX ceTell. [IpuMep n300pa>keHus TErIoBOn

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

Pucynok 1.1 M300pakeHune TenjoBoii ceTH HA KapTe ¢ NPUBA3KO0il K MECTHOCTH



Zulu moxeT paboTaTh KaK B JIOKAJILHOW CUCTEME KOOpAUHAT (TUTaH-CXeMa), TaK U B

OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema nognepxkuBaeT 6osee 180 marymos, B Tom umcie [13-90, CK-42, CK-95
mo 'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD8&3, EUREF §9.

Cnucok noJiiep>KUBaeMbIX 1aTyMOB OyAET pacIIUPATHCS.

Cucrema npeajiaracTt Ha60p MpeaonpCaCICHHbIX CUCTCM KOOpAWHAT. KpOMe TOoro,
IMMOJIL30BATCIIb MOKCT 3a4aTh CBOIO CUCTCMY KOOPAWHAT C MHAUBHUAYAJIbHBIMHU IMapaMCTpaMU
A IIOAACPIKNBACMBIX CHUCTEMOM HpOCKHHﬁ. B YaCTHOCTH, 3Ta BO3MOXXHOCTH ITO3BOJIUT,
IIpU HU3BCCTHBLIX IIapaMCTpax (KJII-O‘{aX nepexoz[a), IMPUBA3BIBATE JAHHBIC, XPAaHAIIHUCCA B

MECTHOM CHCTEME KOOPJUHAT, K OAHOM U3 TJI00ATBHBIX CUCTEM KOOPIUHAT.

JlaHHBIC, XpaHSIIMECs B Pa3HBIX CHCTEMaxX KOOPIMHAT, MOXKHO OTOOpa)xkaTh Ha
OJIHOYU KapTe, B 0JHOM U3 mpoekuuid. [Ipu 3TomM mepecuer KoopauHAT (€CIu OH TpedyeTcs)
U3 OJHOTO JaTyMa B JIPYrod W W3 OJHOM TPOCKIMH B JPYrylH TMPOU3BOIUTCS TPU

OTOOpaKEHUU «HA JIETY».
JlaHHBIE MOXKHO MEPENpPOCUPOBATh U3 OJJHON CHCTEMBI KOOPAUHAT B JPYTYIO.

Cnez[yeT OTMCTHUTD, YTO JJICKTPOHHAA MOICIIb, IIPCAOCTABJIICHHAA 3aKA3YNKOM, ObL1a

BBHITIOJIHEHA B JIOKAIBHOM (MECTHOM) CHCTEME KOOPIUHAT.

1.2 TlacmopTu3anusi 00beKTOB CHCTEMbI TEILIOCHAOKEHU S

IIpu pabGoTe B reoMH(POPMAINIMOHHONW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSI C TIOMOINIbIO MBIIIKA WU 1O KoopauHatam. [Ipm sToM cpa3y dopmupyercs
pacdyeTHass Mozenb. llocime rpaduyeckoro M300paKEHHS CHUCTEMBI TEIIOCHAOKEHHS,
HEO0OXO0AMMO 3aJaTh pacyeTHBIC IMapaMeTpbl OOBEKTOB M BBIITOJIHUTH COOTBETCTBYIOIINE

pacyerTsl.

TermoBast ceThb BKIIOYAaeT B ceOs CIEMYIONINE OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOmpoOBOIbI), MOTPEOUTENh U Y3JIbI: IIEeHTpaidbHble TerioBble MyHKTHI (LITTI),

HaCOCHBIE, 3aIIOPHYIO U PETYIUPYIOLIYIO apMaTypy, KaMepbl U APYTHUE IIEMEHTHI.
HUcTounuk

Hcmounuk — 3T0 CUMBOJBHBIA OOBEKT TETIOBOW CETH, MOJACIHPYIOIIUN PEXUM

pabotbl koTenbHOM unm TOL. B Maremarnueckoil MOJEIM HCTOYHUK MPEICTABIACTCS
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CEeTEBBIM HACOCOM, CO3JAIOLIMM pPACIOJaraéMbli HANop, W IOANMTOYHBIM HACOCOM,
OIIpENIEISIONIMM Hallop B 00OpaTHOM TpyOOIpoBoje. Y CIOBHOE 0003HaYEHHE HCTOYHHUKA B
3aBUCUMOCTH OT PEXKHMMa pabOThl MpeICTaBiIeHO Ha pucyHke. Ilpu paboTe HECKOIBKHX

HCTOYHHUKOB HAa OJJHY CCTh, OAVH U3 HUX MOJKCT BBICTYIIATb B KAYCCTBC MUKOBOM KOTEIILHOM.

L BEMKYEH
‘ OTHHYEH

Pucynok 1.2 Yci0BHOe H300pakeHre HCTOYHUKA

YuacTok
Yuacmok — 310 nuHelHbI 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JAMaMeTp TpyOOmpoBoaa;
—  THI IPOKJIAJIKH;
—  BUJ U3OJISLUY;
—  pacxof TEIJIOHOCHUTEJS.

JIByxTpyOHasi TeruioBas CeTh H300pakaeTcs B OJHY JIMHHIO W MOXET, B
3aBUCHUMOCTH OT JKEJIaHUsS T0JIb30BaTelsl, COOTBETCTBOBaTh WJM HE COOTBETCTBOBATh

crangapTHOMy nM3o0paxenuto cetu mo 'OCT 21-605-82.

Kak m000i1 00bEKT ceTH, Yy4acTOK MMEET pa3Hble peXUMbl PadOThI, HANPUMED,
«OTKITIOUEH TIOJAIONIMN» MU  «OTKIIOYEH OOpaTHBI», CM. PHUCYHOK «PexXuMbI
M300paKeHUsl yJacTKa» . DTU PEKUMBI MO3BOJISIOT CMOAEIUPOBATh MHOTOTPYOHBIE CXEMBbI

TEIJIOBBLIX CETEMU.
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Pexm 1 - BrnioueHwl oda Tp-aa T - T

Pexum 2 . Beikntouerel oba Tp-ga T T

Pexum 3 OTxnioyeH obpaTHelil Tp-4 - T T

Pexum 4 OTxnioveH nogawwyuii Tp-a T T
Mone3osatensckoe uaobpaxenune cetn W3obpaxenue cetn no TOCTY 21-605-82

PI/IcyHOK 1.3 I/I306pa>lce1me HECKOJbKHX COCTOSIHMIA Y1aCTKOB, 3aJaBacMbIX

Pa3HBIMH pe:KUMaMU

Y3ea

¥3en — 310 cumBONBHBI OOBEKT TEIJIOBOW ceTU. B TemnoBod ceTu y3namu
SBIISIIOTCS. BCE OOBEKTBI CETH, KpPOME HCTOYHHMKA, TNOTpeOUTeNnss U ydacTKoB. B
MaTEeMaTH4YECKOM MOJIETM BHYTPEHHEE IIPE/ICTaBIEHUE OOBEKTOB (KpOME HCTOYHUKA,
norpeburens, mnepembluku, LTIl u perynsaTopoB) Moaenaupyercs [OBYMs Yy3JIaMH,

YCTAaHOBJICHHBIMH Ha IMIOJAIOIICM U O6paTHOM pr6onp0130):[ax.

VYcioBHOE 0003HAa4YEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa padOThI

npeAcTaBjIeHbI Ha prucyHke 1.4.

Tennosad KaMepsa

@® paseeTBneHwe

» cMeHa OuameTpa

PucyHnok 1.4 Yc/jioBHOe H300pakeHne y3J10BbIX 00bEKTOB

[IpocThiM y3710M B MOJENH CUHMTAETCS JIO0OM y3es, YbM CBOMCTBA CIEIUAIBLHO HE
OroBOpeHbI. [IpocToii y3ei1 CIyKUT TOJIBKO ISl COCIMHEHUSI YYaCTKOB. TakuMHU y3JIaMu JIJIst
MOJIETN SIBJIAIOTCS TEIUIOBBIE KaMepbl, OTBETBJICHHS, CMEHBl JHMAMETPOB, CMEHa THIA

IMPOKIIaAKK WUJIN THUIIA U30JIAIUHU U T. 1.
HeHTpaJIBHble TENJOBbIC ITYHKTBI

Henmpanonuviit. mennoeou nynkm (LTII) — 510 y3ed AONOJHUTEIHLHOIO
peryaupoBaHusl M paclnpelesreHus TeIuloBoM dHepruv. Hamuume Takoro ysma
MO/Apa3yMeBaeT, 4YTO 33 HUM HAaxOIWUTCS TYIUKOBAas CE€Th, C WHAUBUAYAIbHBIMU
norpedutensimu. B I[TII MoxeT BXOAWTH TOJBKO OAMH y4YacTOK M TOJBKO OJWH Y4aCTOK

MOXET BBIXOJIUTh. I[lpuueM BXOASUIMN Y4YaCTOK HIET CO CTOPOHBl MAarucTpai, a

12



BBIXOJSIIMNA y4acTOK BEAET K KOHEYHbIM moTpedurensiM. Buyrpennsas kogupoBka L[TII
3aBUCUT OT €ro CXEMBbl NMPUCOEIWHEHUS K TEIUIOBOM CeTH. DTO MOXET OBITh I'PYNIOBOM
AJIEBAaTOpP, TPYNIIOBOM HACOC CMELIEHWs, HE3aBUCUMOE IOAKIIOYEHHE TPYIIIbI
noTpebuteneit, Ooinepsl Ha ['BC m T.n. Ha panHBII MOMEHT B pacmopshKEeHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI

-

i

Marnctpane
r
r
r
r

o

Pucynok 1.5 H3o0paxenue I{TII

BenoMmorareJbHbIM yYACTOK

Bcnomozamenwvuwviit yuacmoxk — yKasblBaeT Haudajo TpPyOOIPOBOJIOB TOpPSYETO
BOJIOCHAOXKEHUSI TIpU 4eThIpeXTpyOHOU TeruioBoi cetu mocne LTI, Dto wHeGombimon
Y4aCTOK 3aKaHUYMBAETCS TMPOCTHIM Y3JIOM, K KOTOPOMY TMOIKIIOYaeTcsl TPyOOrpoBOa
ropsidero BOJOCHa0XEeHHs, Kak Toka3aHo Ha pucyHke «llogkmtouenue TpyOompoBoaa

I'BC».

BcnomorarensHbIA
y4acTok ana LTN

/
uTn — “e

Pucynok 1.6 Iloakiarouenne Tpyoonposoaa I'BC
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IHoTpedurenn

Ilompeoumens — >TO KOHEYHBIM OOBEKT y4yacTKa, B KOTOPBIM BXOJWUT OJHH
MOJAIOUIUN U BBIXOJUT OJUH OOpaTHBIA TpyOOImpoBoa TerioBoit cetu. [lon moTpedurenem

ITOHUMAaeTCs aOOHEHTCKUM BBOJ B 31aHHUC.

VYcnoBHoe 0003HaueHHE NOTPEOUTENE B 3aBUCHUMOCTH OT peXuma padoTh

IMpCaACTaBJICHO HAa PUCYHKC HUIKC.

. BEMHOYEH
. OTENHY2H

Pucynok 1.7 YciaoBHOe u300pakeHne NOTPeOUTE A

[ToTpebuTenb TENIOBONW IHEPIHUM XapaKTEPU3YETCS PACUETHBIMH Harpy3KaMu Ha
CUCTEMY OTOIUICHHS, CUCTEMY BEHTWISLUM M CUCTEMY TOpSYero BOJOCHAOXKEHHS U
pacueTHbIMHU TEMIEPATypaMH Ha BXOJI€, BBIXOJI€ MOTPEOUTENS], M pacCU€THOM TeMnepaTypoin

BHYTPEHHET0 BO3]1yXa.

B onHonMMHENHHOM MIpeaCcTaBIEHUN MOTPEOUTETh — ITO Y3JIOBOM JIEMEHT, KOTOPBIM

MOJKET OBITH CBA3aH TOJILKO C OJHUM Y4YaCTKOM.

BHyTpeHHsII KOOUpOBKA MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEMbI
MPUCOCANHEHUSI K TeruioBoi ceTh. CXemMbl MOTYT OBITH 3J€BATOPHBIE, C HACOCHBIM
CMEIICHHEM, C HE3aBUCUMBIM IMPUCOCIWHEHUEM, C OTKPBITBIM WU 3aKpPBITBIM OTOOpPOM
Bojbl Ha ['BC, ¢ perynsitopamu TemmepaTypsl, OTOIUIEHMA, pacxoaa U T.A. Ha maHHbIN

MOMEHT B pacHopshKEHUU ToJib3oBatess 31 cxema npucoeIuHeHus: OTpeOuTeNeH.

Ecnu B 37aHMM HECKOJIBKO Y3JI0B BBOZA, TO OOBEKTOM «IIOTPEOUTENBY» MOMKHO
omucaTth KaxAbld BBOJA. B Toxke Bpemsi Kak OJUH MOTPEOUTENb MOKHO ONMUCATh IEIbIN

KBapTaJ WU 3aBOJI, 33/1aB JIJIsl TAKOTO MOTpeduTesNss 00001EeHHbBIC TeTIOBBIC HATPY3KH.

O000meHHbI MOTPEOUTE b

Ob006wennvlii.  nompedumenv — CUMBOJIBHBIA OOBEKT TEIUJIOBOW  CETH,
XapaKTePU3YIOMUKCA  MOTPEOSIEMbIM ~ PacXoJOM CETEBOM  BOABI WM  3aJaHHBIM
COTPOTHBIICHHEM. TakuM TMOTPEeOUTENEeM MOXHO MOJCINPOBAaTh, HAMPUMEpP, OOIIYIO

Harpy3Ky KBapTasa.
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YcnoBHoe 00603HaUeHHE OOOOIIEHHOTO MOTPEOUTENS B 3aBUCHMOCTH OT PEXHUMA

paboThI MPEACTABICHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKNTHOYeH

Pucynok 1.8 M3o00paxeHue 00001eHHOT0 MOTPeONTEIA

Takoil 00BEKT yAOOHO HCIIONB30BaTh, KOIJA BO3HHMKAET HEOOXOAMMOCTH
paccuMTath THIAPaBIMKY ceTh 0e3 MHPOpMalUU O TEIUIOBBIX HArpy3kaXx M KOHKPETHBIX
cxemax TMpHUCOEAMHEHUs ToTpeduTene K TeruioBod cetu. Hampumep, mpu pacuere
MarucTpaibHBIX ceTei MH(OPMAIMK O KBAPTAIBHBIX CETAX MOXKET He ObITh, a I OICHKU
NOTEeph HANopa B MAaruCTpaliiX AOCTATOYHO 3aJaTh OOOOIEHHBIE pPacXoJbl B TOYKax

IMPHUCOCINHCHHUA KBApPTAJIOB K MaFHCTpaHBHOﬁ CCTH.

B opHOnmuHeWHOM U300pakeHMHM HE TpeOyeTcs NOAKIIYaTh OO00OIIEeHHBIN
MOTPEOUTENh Ha OTACIIBHOM OTBOJSIIEM YY9acTKe, Kak B ciydae MpocToro nmorpedurens. To
€CTh B 3TOT y3€Jd MOXKET BXOJHWTHh W/WJIM BBIXOJHTH JII000€ KOJUYECTBO Y4YaCTKOB. DTO

IIO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOAHBIX JaHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynoxk 1.9 BapuaHTbI BK/IIOYeHHE 00001IEHHBIX OTPeduTe e

3aaBuiKKa

3aosurxcka — OSTO CUMBOJBHBIH OOBEKT TEIUIOBOM CETH, SIBIISIOIIMICS
OTCEKAIOUIUM YCTPOMCTBOM. 3a/IBH)KKa KPOME JIBYX PEXKUMOB pabOThI (OTKpbITA, 3aKpPbITA),
MOKET HaXOJUTHCSA B MPOMEXKYTOUHOM COCTOSIHUH, KOTOPOE OMNpENEeNsieTcsl CTENeHblo e
3aKkpbITUs. [IpoMeXyTOUHOE COCTOSTHUE 3aJBUKKU JOJDKHO ONPEIEIATCS HpU €€ peKnuMe

paloTHI.
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‘ <| OTKPBITA

N 3aKpbITa

Pucynok 1.10 Yci10BHOe H300pakeHune 3aABUKKHA

VYcnoBHOE 0003HaUYEHUE 3aMIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCHUMOCTH OT

pexuma paboThI:

3aBUKKAa B OJHOJMHENHOM H300pa)K€HUU MPEJCTABISIETCS OJHUM Y3JIOM, HO BO
BHYTPCHHEM IIPEACTABICHUU B 3aBUCHUMOCTH OT 3aJaHHBIX [1apaMETPOB B CEMaHTUYECKOU

0a3e TaHHBIX, MOKET OBITh YCTAHOBJIEHA HA 00OMX TPYOOIIPOBOIAX.

XX X

Pucynok 1.11 OxHoJiMHeliHOe M BHYTPEeHHee NpPeACTABJICHUE 3aIBHKKHU

IepeMmbIuka

ITepeMbIuka — 3TO CHMBOJIBHBIH OOBEKT TEINIOBOM CETH, MOJCIUPYIONINNA y4aCTOK

MEXy MOJAIOIINM U O0OpaTHBIM TPYOOTIPOBOJAMHU.

YcnoBHOe 0003HauYe€HHE TIEPEMBIYKH B 3aBUCHUMOCTH OT peXuMa pabOThI

NPEJICTABJICHO HAa PUCYHKE HHUXKE.

OTKEPBITA

3daKpbIT4d

Pucynok 1.12 Yci10BHOe NIpeACTaBJIeHHE NTEPEeMbIYKH

[Iepempiuka MO3BOJSET CMOAEIMPOBATH YYaCTOK, COCAWHSIOIIMN MMOJAIOIINN U
oOpaTHBId TpyOOIpPOBOJBI. B 3TOT y3em MOXKET BXOAWTH W/WUIU BBIXOJIUTH JIFOOOE

KOJINYCCTBO YUACTKOB.
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Pucynok 1.13 Ilepembruka

Tak kak mepeMbluka B OJHOJIUHEHHOM M300paXXKEHUHU MPEACTaBICHA y3JI0M, TO JJIs
MOJIETTUPOBAHUS COCIMHEHUS MEXAY IOJAIIIUM TpyOOIPOBOJOM OJHOTO ydacTKa H
o0OpaTHBIM  TPYOONPOBOJOM  JPYTOro ydacTKa OJHOTO BJEMEHTa  «IIEPEMBbIUKay

HenocTaTouHo. [ToHamo0sTCs elle 1Ba y4acTKa: OJUH TOJBKO MOJAIONTUHN, TIPYroi - TOJBKO

00paTHBIH.

Pucynok 1.14 CoenqrHeHre MexkaAy MOJAKIUM TPYOOIPOBOAOM OJHOI0 YYACTKA U

00paTHBIM TPYOONIPOBOIOM JAPYIOro y4acTKa

HacocHasl crannus

Hacocnaa cmanyus — CUMBOJIBHBINA 00BEKT TEIUIOBON CETH, XapaKTEPU3YIOLTUICS

3a/laHHbIM HAIlOPOM WJIM HarlOPHO-PacXOAHON XapaKTEepUCTUKON yCTaHOBJIEHHOTO HAacoca.

Hacocnast ctaniust B 0JTHOJIMHEHHOM HM300pa’KEHUU MPECTABISIETCS OJTHUM Y3JIOM.
B 3aBucuMOCTH OT TaOJUYHBIX MAPAMETPOB 3TOTO y3JIa HACOC MOXKET OBITh YCTAHOBJICH Ha
MO/IAFOIIEM HJIM OOpaTHOM TPYOOIpoBO/E, TMOO0 Ha 000UX TPYyOOIPOBOAAX OJHOBPEMEHHO.
Jlnst 3amaHvs HampaBJICHHUS JCHCTBUSL HAacoca B OTOT Yy3€ld TOJNBKO OJWH YYacTOK

00s3aTeILHO AOJIKCH BXOAWUTH U TOJBKO OAWH Y4aCTOK JOJIKEH BBIXOJIUTD.
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Pucynok 1.15 HacocHasi cranuusi

Hacoc MokHO MozieanpoBaTh AByMs clioco0aMu: MO0 KakK WeanbHOE YCTPOMCTBO,
KOTOpOE U3MEHSET JaBJleHHEe B TPyOONpoOBOAE HAa 3aJaHHYIO BEIMYMHY, JHOO Kak
YCTPOICTBO, padoTaroliee € Y4YETOM pEaJbHOM HAIlOPHO-PACXOJAHOM XapaKTEPUCTUKU

KOHKPCTHOTI'O HAacoca.

B nepBom ciyyae npocTo 3a7aeTcsl 3HaU€HHE Haropa Hacoca Ha MOJAIOIIEM W/UIIH
oOpatHOM TpyOompoBoje. Ecnu 3HaueHne Hamopa Ha OJHOM U3 TPYOOINPOBOJIOB PaBHO
HYJII0, TO HAcoc Ha 3TOM TpyOompoBoae oTcyrcTByeT. Ecnm 3HadeHwe Hamopa

OTPHUIIATENIFHO, TO 3TO O3HAYaeT, YTO HAcoc padoTaeT HABCTPEYy BXOAALIEMY B HETO

YUYacTKY.
H=10m H=-10n
H=—10n H=10mn
5G'I 0]
anl [ [ i [ —
Hi ! | 30 i———
B0 | — 44 I |
4 20
20
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Pucynok 1.16 IIbe3omeTpuyeckue rpagpuxku

Ha pucynke 1.16 BuaHO, Kak pazIuyHble HANpaBlICHUS YYAcCTKOB, BXOISIIMX U
BBIXOJAIIMX M3 HACOCA B COYETAHMM C PA3HBIMU 3HAKAMM HAIoOpa, BIMSIIOT HA PE3yJbTaT

pacuera, 0OTOOpa)KEHHBIN Ha Mbe30METPUUECKUX rpaduKax.

Korna 3a71aC€TCA TOJIBKO 3HAYCHHUC HAIlOpa Ha HACOCE, OHO OCTACTCA HCU3MCHHLIM

HC 3aBUCUMO OT INPOXOAAIICTO UCPE3 HACOC pacxoaa.

Ecnu monenupoBaTh paboty Hacoca ¢ yuetoM ero QH xapakTepucTuku, To clieayer

3a]aTh PacxXo/ibl ¥ HAMOPHI Ha rpaHuIax pabodeit 30HbI Hacoca.
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Pucynok 1.17 HamopHo-pacxoaHasi XapaKTepUCTHKA HACOCA

[lo 3amaHHBIM JBYM TOYKaM ompenaensercs mnapadona ¢ MakCUMyMOM Ha OCH
JABJICHUM, MO KOTOPOM pacyer W OyJeT ONpeieNiaTh Halop Hacoca B 3aBHCHUMOCTH OT
pacxona. Creayer OTMETUTh, UYTO XapaKTEPUCTHKA, 3ajaBaeMas TaKuM OOpa3oM, MOXKET
OTIIMYATHCSI OT peaNbHOW XapaKTePUCTHUKU Hacoca, HO B Mpejenax padoueit obmactu obe
XapaKTePUCTUKU TMPAKTHUECKH COBMAAaroT. JIJisl omucaHus HECKOJIbKHX MapaijieIbHO
paboTaronmx HAcOCOB JIOCTATOYHO 3aJaTh MX KOJIMWYECTBO, U PE3YJIbTUPYIOIIAs

XapaKTCPUCTHUKA 6y11eT OIIpCACiICHA IIpHU paCuYCTC aBTOMATHYCCKHU.

Tak kak Hanmopkl Ha TpaHULAX pabouel 00JacTu Hacoca OepyTes U3 CIPABOYHUKA U
BCETJa TOJIOKUTENBHBI, TO HAIlPaBJICHUE NEHCTBUS TaKOrO Hacoca OyIeT OMpeaemsThCs

TOJIBKO HAlpaBJICHUEM BXOAAIICTO B Y3€JI yUaCTKaA.

JApoccennpyromme ycTpoicTaa

Hpoccenupyromye ycTpocTBA B OJAHOJMHEWHOM TMPEJCTABICHUM SBISIOTCS
y3J1laM{, HO BO BHYTPEHHEH KOJUPOBKE — 3TO JIOMOJHUTENIbHbIE YYAaCTKU C MOCTOSIHHBIM
WIK TIEPEMEHHBIM CONPOTHUBJICHHEM. B npoccenupyromuii y3en o00s3aTelnbHO JOKEH

BXOAUTH TOJBKO OAWH YHAaCTOK, U TOJIBKO OAWH Y4aCTOK M3 Yy3Jia DOJI’KCH BBIXOAHWTD.
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Pucynok 1.18 Ipocceupyrommue ycTpoucTBa

JApoccenbHasi maioa

Jlpoccenvnan  waiba — OTO CUMBOJBHBIH  OOBEKT  TEIJIOBOM  CETH,
XapakTepu3yeMbli (PUKCUPOBAHHBIM COMPOTHUBJICHUEM, 3aBUCAIIUM OT JMaMETpa IIaiOblI.
HpoccenbHasi mailba mMMeeT [Ba peXuMa pabOThI: BhIUMCISEMas W yCTaHABIMBaeMas.
YcranaBnuBaemas maiba — 3TO HEPEryJaupyeMoe CONMPOTUBICHHUE, TO BETMYMHA TACUMOI0

11ait0oil Harmopa 3aBUCUT OT KBaJIpaTa, MPOXOSIIETo uepe3 1aidy pacxo/a.

BeivMcnAsman wanba

{ } YeTaHapnueaeMan wWaiba

Pucynox 1.19 Ycji0BHOe npeacTaB/ieHre mMaiodbl

Ha pucynke BHIHO, Kak MEHSIOTCS IOTEpU Ha Iuaiide, yCTaHOBIEHHOW Ha

THI0/1al0IIeM TPpYOOITpOBOIEe, IPH YBEINYEHHH Pacxo/ia 4epe3 Hee B J1Ba pasa.
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PucyHnok 1.20 XapakTepuCcTHKH APOCCeTbHBIX IIAH0

Peryasitop naBJjieHust

Pezynamop oOaenenus - yCTpOMCTBO C TMEPEMEHHBIM COMPOTUBIECHUEM, KOTOPOE
MO3BOJISIET TOAJEPKUBATh 3aJaHHOE [aBJIEHUE B TPYyOOIPOBOJE B OMNPEIEICHHOM
Tuana3oHe M3MEHEHHUs pacxoja. PerymsaTop AaBieHHS MOXKET yCTaHaBIMBAaThCA Kak Ha

MO/IAIOIIEM, TaK U Ha 0OpaTHOM TPyOOIIPOBOIE.
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Pucynok 1.21 Peryasitop naBJjieHust

Ha pucynke 1.21 moka3aHo, 4To HpHW yBEJIWYEHUH B JBa pa3za pacxoia dYepe3
PETyJSITOp, YCTAaHOBJICHHBIA B 0OpaTHOM TPyOOIPOBOJIE, JABJICHHUE B PETYIHPYEMOM Y3Iie

OCTacTCA IIOCTOAHHBIM.

BennurHa CONpOTHBIIEHMS pEryjsaTOpa MOXKET H3MEHATHCS B Ipefenax oT
OECKOHEYHOCTH JI0 COMPOTHUBIICHHSI TOJHOCTBbIO OTKPBITOrO perynaropa. Eciam ycnoBus
paloTHI CETH 3aCTABISIOT PETYISATOP MOTHOCTHIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEpETryJIUPYEMBIN APOCCENUPYIOIIUN Y3€El.
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Peryasitop pacnojiaraeMoro Hamopa

Pezyﬂ;lmop pacnonrazaemozo 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 1.22 Y cji0BHOe npeAcTaBJ/IeHHEe PeryJasiTOpoOB HANoOpa

Peryasitop pacxona

Pezynamop pacxoda — ITO CUMBOJIBHBIA  OOBEKT  TEIJIOBOM  CETH,

HOII,Z[ep)KI/IBaI-OHII/Iﬁ 3aJJaHHBIM IT10JIb30BATCJICM PACXO TCINIOHOCUTCIIA.

PerynsTop MOXXHO yCTaHABIMBAaTh KakK Ha I[OJAIOIIEM, TaKk U Ha OOpaTHOM
TpybonpoBone. K pabore perymaropa pacxoiga MOXKHO OTHECTH BCE CKa3zaHHOE IIpo

peryJsaTopsl JaBICHHUS.

ﬁ perynaTtop pacxoga Ha nogatowiem Tpybonposoge

ﬁ perynatop pacxoaa Ha obpaTHoM TpyGonposoae
Pucynok 1.23 Ycj10BHOe npeCTABJ/IEHHE PEryJATOPOB pacxoaa

B cymectByromux 6a3zax nanHbix «ZULU» mnpegycMmarpuBaroTcs cCTaHAApTHBIE

XaApaKTCPUCTHUKU 110 ITPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIJIOCHAOKEHMS.

CoctaB uHQOpMAIMU MO KaXJOMYy TUNY OOBEKTOB HOCUT Kak MH(OPMATHBHBIN
Xapakrep (Hampumep: Uil UCTOYHUKOB - HAaMMEHOBAHUE MPEANpPUATHS, HAUMEHOBAHME
UCTOYHHMKA, JJIs1 TOTpeduTeNel - aapec y3ina BBOJa, HAMMEHOBAHUE y3ja BBOAA U T.J.), TaK
¥ HEOOXOAUMBIH 17151 QYHKIIMOHUPOBAHUS PAaCUeTHON MOJEH (HallpuMep: /U HCTOYHUKOB
- reoJIe3n4ecKasl OTMETKa, pacueTHasi TEMIIepaTypa B MOJAI0LIEM TpyOOIpoBOe, pacueTHasl

Temreparypa XoiogHo Boabl). IlomHoTa 3amonHeHuss 0a3bl JAaHHBIX [0 MapameTpam
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3daBUCHUT OT HAJIWYUA UCXOAHBIX JAaHHBIX, IPCAOCTABJICHHBIX 3aKa3uuKkoM H OIMPOIICHHBIMHA

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

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

MOKHO I[O6aBI/ITI) JOITOJIHUTCIIBHBIC ITOJIA.

1.3 IlacnmopTu3auusi W ONHCAHUE PACUYETHHIX EIUHHMI TEPPUTOPHATHLHOIO
JeJIeHN s, BKJII0Yas aAMHHUCTPATHBHOE
ONEeKTpOHHAs MOJENb MO3BOJIAET HAIVISIAHO HAa TONOOCHOBE CEIBCKOTO IOCEJICHUS
pasrpaHUuuTh W NACHOPTU3MPOBATh €IWHUIBI TEPPUTOPUAIBHOIO JENEHMs. TakuMu
rPaHULAMU TEPPUTOPUAIIBHOTO JEIEHUS MOTYT SBJISITHCS:
® KaJacTpOBbIE KBAPTaJbI;
® TEIUIOCETEBHIC PAlOHBI;
¢ [UIAHWUPOBOYHBIEC PAliOHBI;

¢ AJIMHUHHUCTPATUBHBLIC paﬁOHBI.

Certka pallOHUpOBaHUs, HAHECEHHAs B DJIEKTPOHHON MOJIEIH, TO3BOJISET MPUBI3ATh
0a3y MaHHBIX, COCTOAIILYIO U3 CBEJCHUN, BXOASIINX B MACHIOPT €AUHUIIBI TEPPUTOPHATHEHOTO
JeJeHusA, K IUIOIMIQJHOMY OOBEKTY, OIpEISAomeMy TpaHUIBl 3TOH  eIUHHIIBL.

['padmuecku, aAMUHUCTPATUBHOE JI€JICHUE MPOMILTIOCTPUPOBAHO Ha pucyHke 1.24.
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1.4 TuapaBauyeckuid  pacyeT  TeIUIOBBIX  ceTeid  Jil000ii  cTemeHH
3aK0JILIIOBAHHOCTH, B TOM 4HCJe IHAPaBJIMYecCKHMii pacyeT NMpU COBMeCTHOIl palore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIUH HA eMHYI0 TEeIJIOBYIO CeTh

TennoruapaBnuyeckuii pacuer MporpaMMHO-pacueTHOro kommiekca ZuluThermo
BKJIIOYAET B c€OsI MOJIHBINA HA0Op (yHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLINE UM
UH(POPMaLMOHHBIE CTPYKTYPhI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABIMYECKOrO pacyera
Y MOJICTMPOBAHUS TEIJIOBBIX CETEH.

Pa3mMepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIBLIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHUKOB, Pa0OTAONIMX 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 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 TemaoBbIX MOTEph BeAeTCs JM00 10 HOPMAaTUBHBIM HOTEPSIM, JIUOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISLIUY.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPAacCKH M IbE30METPUYECKUX TI'padUKOB.
Kaprorpapuueckuii Marepuall U cxema TEIJIOBBIX CeTeld MOXeT ObITh OopmileHa B BHJIE

JAOKYMCHTA C HCIIOJIBb30BAHNCM 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 TEIJIA YEPE3 U3OISALUIO.
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1.5 MopeaupoBanne BceX BH/IOB IepeK/JIIOYeHHil, OCylIeCTBIAsAEMbIX B
TEIVIOBBIX CeTsIX, B TOM 4YHCJIe IMePeKJIYEeHUIl TeMJIOBbIX HArPY30K MexKAy
HCTOYHHUKAMM TelJIOBOH JHEPIUH

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3BosisieT  mpOBOIUTH
MOJICIMPOBAHUE BCEX BHUOB NEPEKIIOUCHUN B «TUIpaBIMYecKod mojenu» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
perynupyoomieil apMatypbl U HAaCOCHBIX arperatoB B 0a3e JaHHBIX OMHCAHUS TEIIOBOU
cetu. Jltoboe mepekitoueHne Ha cCXeMe TEIUIOBOM CeTH BIeYeT 3a cO0OM aBTOMATHYECKOe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIB30BATENb BUJUT TOT THUIPABIMYECKHN PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allI0PHO-PETYIUPYIOLIEH 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 TPYII B MOJEIH JOCTYIHbI HECKOJIBKO BHUJIOB
MEPEKIFOYCHUI:

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

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUU (OTKPBITA/3aKphITA),
MOTYT UMETh TPOMEKYTOYHOE COCTOSTHUE «IIPUXKATay, OMpeesieMoe B JMO0 B MPOIEHTAX
OTKPBITHSI KJIalaHa, JUOO B 4ucie 000poToB mmToka. [IpM 3TOM COCTOSHUU 3aABHKKA
MOJICIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu nmr000M MepeKTrOYeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMU WU Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpebuTerneli mepeKIoYeHUEM SIBISIETCS JTF000€ U3 CIETYIONINX JSHCTBUI:

e  BKJIIOYCHUE/OTKIFOYCHUE OJHOTO WM HECKOJIBKUX BUOB TEIIOBOM HArPy3KH;

L4 OrpaHMYCHUC OJHOT'0O MW HECKOJBKHUX BUI0OB TCIJIOBOM Harpys3Ku;
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®  U3MEHEHHME TEMIIEpaTypHOrO rpapuka WIM  YIEJIbHBIX  PAacXo/0B
TEIJIOHOCUTEIA 110 BU/IAM TEIJIOBOM HAarpy3KH.

[Ipenycmotpena reHepaiisi CeMaIbHBIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
aboOHEHTaX W YyYacTKax TEeIIOBOW CETH, COCTOSHHE KOTOPBIX M3MEHUJIOCh B pPe3yJbTaTe
MOCJIETHETO MPOU3BEIECHHOIO €IMHUYHOTO WJIA T'PYIIOBOrO MEPEKIIOYEHUS. DTH OTYETHI
MOTYT coJiepkaTh J00yt0 uHpopMamuio 00 3TUX O0O0BEKTax, COJAepKallyrocs B 0Oase
JTAHHBIX.

PexuM ruapaBIuyeckoro MoAeIMpOBaHMs TO3BOJISIET ONIEPATUBHO MOJIY4aTh OTBETHI
Ha Bompochkl Tuna «4Yro Oyzaer, eciu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIIMOOYHBIX
JICMCTBUI NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHHAX HA PEAaJIbHOM TENIIOBOU CETH.

ITogcucrteMa rUApaBIMYECKUX PACUYETOB IMO3BOJISIET MOJEIUPOBATH MPOU3BOJILHBIC
pPEXHUMBI, B TOM 4YHCJI€ aBapHilHble U MEPCHEKTUBHBIE. | MApaBINYECKOE MOJETUPOBAHUE
MPEANoaraéT BHECEHHE B MOJENIb KAaKHUX-TO W3MEHEHUW C IEJIbI0 BOCIPOU3BEICHUS
PEKUMHBIX TMOCJHEACTBUNA HITUX HW3MEHEHUM, KOTOpbIe HCKAXalT pealibHble JaHHBIE,
OMKCHIBAIOIINE IKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYLIEM COCTOSTHUU.

[TogcucreMa ruApaBIMUYECKUX PACUETOB COJAEPKUT CHEIUATbHbBIII HHCTPYMEHTApHIA,
MO3BOJISIFOIIMM 1711 LIeJIel MOJeNMpoBaHusl CO3/1aBaTh U aIMUHUCTPUPOBAThH CHEIUATbHbBIE
«MOJIeNbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMBIX U3 OCHOBHOM (KOHTPOJIbHOI) 6a3bl
JAHHBIX OMMCAHMs TEIJIOBOM CETH, HAa KOTOPBIX MpPeaycMaTpUBaeTCs NPOU3BEIEHUE TIO0BIX
MaHUTYJIAIUNA 0e3 prcKa UCKa3UTh WIH TOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MexaHu3M
Tak)ke 00ecreuynBaeT BO3MOKHOCTh OCYIIECTBIICHUS CPABHUTEIBHOTO aHAIIM3a PAa3IMYHBIX
peXUMOB palbOTHl TEIJIOBOW CETH, pealr30BaHHBIX B MOJIEIbHBIX 0azax, Mexay coboil. B
YaCTHOCTH, HAIJISIAHBIM —AHAJTUTUYECKUM HMHCTPYMEHTOM SIBIIIETCSI  CPABHUTENIbHBIN
NbE30METPUUECKU TrpaduK, Ha KOTOPOM TMPHUBOAATCS M3MEHEHUS TUIPABINYECKOTO
pexuMa, TPOU3OIIEAIINE B PE3YIbTATE TEX WM UHBIX MAHUITYIISLUM.

AkTyanuzaius cxeMmbl TeriocHaOkeHuss Ha 2024 roxg B cocTaBe IJIEKTPOHHOM
Mozenu cxembl TeruiocHaOxkenus MO «l'opon ['aTunHay COAEPKUT B TaKKE OTIACIBHBIN
CJIOM, B KOTOPOM pealr30BaHbl BEPOSITHBIE CIIEHApPUM pPa3BUTHS aBapuil B cHUCTEMax
TEIIOCHA0XKEHUSI ¢ MOJCIIMPOBAHUEM THUAPABINYECKUX PEKUMOB pabOThl TAKUX CUCTEM, B
TOM YHUCJIE TIPH OTKA3€ AJIIEMEHTOB TEIUIOBBIX CETeW W MpPU aBApPHIHBIX PEXKUMaxX pabOThI

CHUCTEM TGHJ’IOCH&6)K€HI/I$[, CBsA3aHHBIX C IMPEKPAICHUEM ITOJaUN TEIJIOBOM OHCpPIrun.
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1.6  Pacuer 6a;1aHCOB TeNJIOBOW YHEPruM MO UCTOYHUKAM TEIJIOBOH IHEPIrUH

U 110 TEPPUTOPHATBHOMY NPU3HAKY

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 ILEJbl0 YCTAaHOBJICHMS JOJU TOJE3HOTO OTIYyCKa TEIIOBOU

SHCPTHH B CCTh U 3HAYCHUH IMOTCPb OHCPIUU.

Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KciopTupoBath B MS Excel.

1.7 Pacyer morephr TeNJOBOIl HJHEPruM Yepe3 H3OJALUMI0 U € YTeUKAMH
TEeIJIOHOCUTEJISI

[lenpr0 maHHOrO pacyera sBISETCS ONPEACIICHHME HOPMATHBHBIX TEIUIOBBIX IOTEPH
yepe3 M30JSIUI0 TPYyOOnpoBOAOB. TeruioBble MOTEPH OIMPEAESIOTCS CYMMapHO 3a ToJl €
pa36uBKkoi o Mecsauam. [IpocMoTpeTs pe3yabTaThl pacyeTa MOKHO KaK CyMMapHO IO Bce
TEIJIOBOM CETH, TaK U MO KAXKJIOMY OTIEIbHO B35TOMY HCTOYHHKY TEIUIOBOM SHEPTHH U
KaX7oMy IeHTpaibHOoMYy TeruioBomy TyHKTY (L[TII). Pacuer moxeT OBITH BBITIOJIHEH C
Y4E€TOM IMOMPABOYHBIX KOA(PPHUIIUEHTOB HA HOPMBI TETUIOBBIX TTOTEPb.

[IpocMoTpeTs pe3ynbTaThl pacyeTa MOKHO KaKk CYMMAapHO IO BCEM TEIUIOBOM CETH,
TaK M TO KaXIOMYy OTIEIbHO B3SITOMY WCTOYHUKY TEIUIOBOM DSHEPIMM U KAKIOMY
HeHTpainbHoMy TemnoBoMy nyHkty (L[TII), a Taxxke no pa3nuuHBIM BlaJeiIblaM
(GamaHcoaepkaTensaM) y4acTKOB TEIJIOBOM CETH.

B03MOXHO KOMpOBaHKWE UCXOIHBIX JAHHBIX OT OAHOro ucroyHuka wim L[TII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Taxxke
Pe3yNbTaThl BBHIIIOJHEHHBIX PACYETOB MOYKHO OCMOTpPETh 3KcnoptupoBath B MS Excel. Ha
PUCYHKE HM)KE IIPUBEACHBI PE3YyJbTAaThl pacyeTa IOTEeph TEMJIOBOM SHEPrUU Uepe3

H30JIA0UI0 U ¢ YTCUKAMU TCIIJIOHOCUTEIIA.
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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 1.25 Pe3yJbTarhl pacyera norepb TENJI0BOH 3HEPIruu 4Yepe3 M30JISUUI0O U €

YT€UYKaMH TCIMJIOHOCUTEJISA

1.8  Pacuer moka3zarejeil HA/Ie’KHOCTH TeMJIOCHAOKEHUS

[lenpto pacuera SBASETCA OLIEHKA CIIOCOOHOCTH JCHCTBYIOUIUX U MPOEKTUPYEMBIX
TEIUIOBBIX CETeM HaJeKHO oOecredyrBaTh B TEUEHUE 3aJ]aHHOTO BpEMEHU Tpebyembie
PEXUMBI, MapaMeTpbl M Ka4yeCTBO TEIUIOCHAOKEHUSI KaXIOr0 MOTPEOUTENs, a TaKxKe
000CHOBaHHE HEOOXOTUMOCTH M TPOBEPKU S(H(PEKTUBHOCTH peanu3alud MEpPOTPUITUH,
MOBBIIIAOIIUX HAIKHOCTh TEINTIOCHAOKEHUS TTOTpeOUuTeNel TerIoBO YHEPTUH.

OreHka HAZC)KHOCTU TETUIOBBIX CETEH OCYIIECTBIIAETCS IO pe3ybTaTaM CPAaBHEHUS
pacueTHbIX 3HAYEHWH TMOKa3aTeleld HAJCKHOCTH C HOPMUPOBAHHBIMU 3HAYEHUSIMU ITHX
MoKaszaTesiel B COOTBETCTBUU ¢ mosioxkeHusmu 1. 6.28 CHull 41-02-2003.

ObocHOBaHME  HEOOXOAMMOCTH  peali3allid  MEpPONPUATHH,  MOBBIIAIOIINX
HAJICKHOCTh TEIJIOCHAOKEHUSI TOTpeOuTEeIeH TEIUIOBONH DJHEPTUHU, OCYIICCTBISETCS TIO0
pe3ylibTaTaM KaueCTBEHHOTO aHAJIN3a IMOTYyYEeHHBIX YHCIEHHBIX 3HAYCHUH.

[TpoBepka 3(h(PEeKTUBHOCTH pean3alii MEPONPHUATHHN, MOBBIIIAIOIINX HAJICKHOCTh

TEIUIOCHAOKEHNSA  TOTpeOuTeNneil, OCYIIECTBISETCS NyTeM CpPaBHEHHUS  HCXOIHBIX
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(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUU I[OKa3aTeleil HaJeXHOCTH, C PaCUETHBIMU
3HAQYEHUSMH, TOJIYYCHHBIMU IIOCIE peanu3alu (MOACIUPOBAHUS peATU3alMU) ITUX

MEPONPHUITHUH.

1.9 TI'pynnoBble H3MeHEHUS] XapPAKTEPUCTUK 00beKTOB (YYaCTKOB TeMJI0OBbIX
cereil, moTpeOuTesell) MO 3aJaHHBIM KPUTEPUAM C LeJbI0 MOAEJIMPOBAHUS
PA3JIHYHBIX EPCNEKTUBHbIX BADHAHTOB CXeM TEIIOCHAOKEeHH I

JIaHHBII MHCTPYMEHT NPUMEHUM JUJISl Pa3JIMUHBIX LEJIeH U 3a1ay TUAPaBIMYECKOTO
MonenupoBaHus. OCHOBHBIM TpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEIIOBOM ceTu. TpyOompoBoObl peaibHOM TEIIIOBOM CETH BCET/Aa
UMEIOT  (U3NYECKHUE XapaKTePUCTHKH, OTJIMYAIOUIUECS OT TMPOEKTHBIX, B CHIY
MPOUCXOASAIINX BO BPEMEHH M3MEHEHHH - KOPpPO3UM U BBIMAJACHUS OTJIOKECHU,
OTPAXKAIOIMIMXCSI HAa UW3MEHEHUWM HKBUBAJIEHTHOM NIEPOXOBATOCTH U  YMEHBIICHUH
BHYTPEHHEr0 JMaMe€Tpa BCIEICTBHE 3apacTaHus. OTH U3MEHEHHUS BIMSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHUS YUaCTKOB TPYOOIPOBOIOB, M B MacIITadax TEIJIOBOM ceTH
MO »53TO NpPUBOIUT K 3HAYMUTENIbHBIM PACXOKACHUSAM pE3yJIbTaTOB TUIIPABIUYECKOTO
pacyeTa IO «IPOEKTHBIM» 3HAYEHUSM C pPEATbHBIM THUIPABIUYECKUM PEKUMOM,
HAOI0IaeMbIM B OKCIUTyaTUpyeMon TeruioBod cetu. C Apyroil CTOPOHBI, U3MEPUTH
JIEUCTBUTENIPHBIC 3HAYCHHUS IIEPOXOBATOCTEH M BHYTPEHHHUX JUAMETPOB Y4YaCTKOB
JCUCTBYIOIIEN TEIUIOBOM CETM HE TMPEICTABIACTCS BO3MOXHBIM, ITOCKOJIBKY 3TO
noTpeboBago Obl MacCOBOTO BCKPBITHS TPYOONPOBOAOB, YTO BpSAJ JIM PEATU3yEMO.
[TooToMy 3TH 3Ha4eHUS MOXXHO JIMIIbL KOCBEHHBIM 00pa3oM OIEHUTh Ha OCHOBaHUU
CpaBHEHHSI peallbHOTO (HAOJIOAaeMOro) THAPABIMYECKOTO pPEXKHUMa C pe3ylbTaTaMu
pacyeToB Ha THAPABIMYECKON MOJENIH, U BHECTH B PACUCTHYIO MOJENIbh COOTBETCTBYIOIINE
nonpaBku. B 3ToMm, B iepBOM MPUOIUKEHUH, U COCTOUT MPOIECC KATUOPOBKH.

NHCcTpyMEHT  rpymnmoBBIX — OMEpanuidl  MO3BOJISIET  BHIMIOJIHUTH ~ M3MEHEHUE
XapaKTEePUCTUK JIJIsi TOJAMHOXKECTBA YYACTKOB TEIJIOBOM CETH, ONMPEIEIIEMOro 3aJaHHbIM

KpUTEepUeM 0TOOpa, B YaCTHOCTH:

° 10 Bcel 0a3e JaHHBIX ONMHCAHUS TEIJIOBOM CETH;

. M0 OJHOM W3 CBA3HBIX KOMIIOHGHT TEIUIOBOM CeTH (TETUIOBOM 30HE
HCTOYHUKA);

o M0 HEKOTOpoH  rpaduveckol  0ONACTH, 3aJaHHON  MPOU3BOJHHBIM
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MHOT'OYT'OJIBHHKOM;
o BJI0J1b BBIOPAHHOT'O ITYTH.
IIpn 3ToM Ha 511000H M3 BBIIIETIEPEUUCIEHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPHEB

MOKET OBITh HaJOXEHA CYMNEepIO3UllUs KpUTepueB oTOOpa MO KIACCUPHUIMPYIOIIIM

pHU3HAKaAM:
o 0 TMOJAIIIMM WM OOpaTHBIM TpPyOOIpOBOJAM TEIJIOBOM ceTu, JHbo
CUMMETPUYHO;
J IO BHAY TEIUIOBBIX Ce€Tel  (MarucTpajbHbIE, pPaCIpEEIUTEIbHBIE,
BHYTPUKBapTAJIbHBIE);
J 10 Y4acTKaM TEIIOBOM CETH OMPEAEICHHOIO YCIOBHOTO IMAMETPa;
o 10 Y4acTKaM TEIJIOBOM CETH ¢ ONpeeICHHBIM THUIIOM MPOKIIAKU, U T.II.

Kputepun orbopa MOryr OBITH NPOU3BOJIBHBIMU IPHU COOJIIOACHUM OCHOBHOI'O
TpeOoBaHus: UHPOpMALUs, HA OCHOBAaHUM KOTOPOM CTPOUTCS OTOOp, JOKHA B SIBHOM BHJIE
HOPUCYTCTBOBATh B MACMOPTHBIX OMHCAHUSAX YUACTKOB TEIJIOBOM CETH.

JUIsi y4acTKOB TEIUIOBBIX CeTeH, OTOOpaHHBIX IO OIpPEIEICHHOW COBOKYIMHOCTH

KPUTEPHEB, MO>KHO IPOU3BECTH JIFOOYIO U3 CIEAYIOIIUX ONEPaLHii:

J M3MEHEHHNE SKBUBAJIEHTHOMN II€POXOBATOCTH;

J W3MEHEHHE CTEIIEHH 3apacTaHus TPyOOIPOBOIOB;
o M3MEHEeHHE KOA((PHUIIMEeHTa MECTHBIX OTEPh;

J M3MEHEHHe crocoba pacuera CONpOTHBIICHUS.

[locne mpoBeneHHs] cepuM M3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIPOBOJOB
TEIJIOBOM CETH aBTOMATUYECKU IPOU3BOIAUTCSA THUAPABIMYECKUN paCyeT, pe3yJbTaThbl
KOTOPOI'O Cpa3y K€ JOCTYIIHBI Ul BUyalIM3alliy HAa CXEME U aHaJIu3a.

[TockonpKy npu M3MEHEHUM XapaKTEPUCTHUK YYACTKOB TEIUIOBOM CETH MX IAcropra
HE MOIUGUIHMPYIOTCS, B JIIOOOM MOMEHT MOXKHO BEpPHYTHCS K HCXOJHOMY COCTOSHUIO
pacyeTHOM THUIPABIMYECKOM MOJENIH, ONPEACIIIEMOMY IACIOPTHBIMU  3HAYCHUSAMH

XapaKTEepUCTUK YYACTKOB TEIJIOBOW CETH.
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1.10 CpaBHuTebHBIE Nbe3oMeTPpUYECKHE Tpaduku AJdsi Ppa3paboTKu H
aHaJM3a CHeHapHueB NMepPCneKTHBHOIO Pa3BUTHS TEIUIOBBIX ceTeil

Lleapto  MOCTpOEHMSI  MBbE3OMETPUUYECKOro  rpauka  sBISETCS  HarjsgHas
WUTIOCTpAIUsl  pe3yJbTaTOB THUAPABINYECKOTO pacyeTa (HalIaJ04HOTO, IOBEPOYHOIO,
KOHCTPYKTOPCKOT0). ITO OCHOBHOH aHATWUTHYECKUH WHCTPYMEHT CIHEIHAIUCTa TI0

THAPABINYCCKUM pacudCTaM TCIIJIOBBIX CEeTeH. HpI/I 9TOM Ha 3KpaH BBIBOAATCA:

J JMHUS JABJICHUS B IOJAIONIEM TPYOOIIPOBO/IE
J JIMHUS JaBJICHUS B 00paTHOM TPYyOOIIPOBOIE
J JIMHUS TIOBEPXHOCTHU 3€MIIU

o JMHUS TIOTEPh HAIopa Ha 1manoe

J BBICOTA 3/TaHUS

J JIMHUS BCKUITaHUS

J JIMHUS CTaTHYECKOTO Haropa

[[BeT u cTHIIb IMHUM 3a0a€TCSl OJIb30BATEIIEM.

Pucynok 1.26 IIpumep nbe3oMeTpHUYeCKOro rpapuka

B Ttabmuie mox rpadukoM BBIBOASATCS IS KaXJAOTO y3ja CETH HAaUMEHOBaHHE,
reoJie3nueckass OTMETKAa, BBICOTa TOTPEOWTENsA, HAMOpPhl B IMOJAIONEM MU OOpaTHOM
TpyOONpOBOIax, BETUYHHA APOCCEIMPYEMOro Haropa Ha maibax y nmorpedureneit, morepu
Harmopa Io y4acTKaM TEIUIOBOW CETH, CKOPOCTH JBWIKCHHS BOJBI HAa Y4acTKaX TEIJIOBOU
cetu u T.J. KommdectBo BbIBOAMMOW Ton TpadukoMm uHOpMAIMM HACTpauBaeTCs

ITIOJIB30BAaTCIIEM.

Taxoke rpaduk MoxeT oroOpakaTh NajJieHUEe TEMIEpPaTyphl B TEIJIOBOM CETH, MOCIe

MMPOBCACHUA PaCUCTOB C YYCTOM TCIJIOBBIX ITIOTCPb. HpI/I 9TOM Ha Fpa(l)I/IK BBIBOJATCA
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3HAYEHUsSl TeMIIepaTyp B Y3JIOBBIX TOYKAax IO IMOJAIIEMY U OOpPaTHOMY TPYyOOIIPOBOJIAM.

KonunuecTBo BBIBOJUMOM MO/ l“paq)I/IKOM I/IH(i)OpMaI_II/II/I HaCTPauBaCTCsA IMOJIB30BATCIICM.

[Tse30MeTpuUeCKE rpaduku CYLIECTBYIOIIETO MOJ0KEHUS CHUCTEMBI

TEII0CHAOKCHUS MpCaACTaBJICHbBI HA PUCYHKAX HUIKC.
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Pucynok 1.28 CyumecTBYIOIIHI TMIPABIUYECKHIA PeKUM TEIUIOBBIX ceTell 0T KoTeJabHOol «QJITI3A»
35



leapdedickas
a/y "KpacHsie
Kazapmsr"

XOXN0oBC ggoﬂe

o
@
o
&
3 [
< L
8 K
o )
Sy R/
g
o 3
Aemckud e
cad N:10 3
s
g
c .,
o3
2
o
5
IS
Aemckuu o 5
c0d Ne? t
a K
N
o &
ol £
3 =
t & 5
& 8
® <
= 2
a §
i 5
4
»
& ;
& /
R 3 / w/ = / L] 4
p, S ;
> o Co,,~ Y &_ L/ y i
4 e < .
' N £ VA #
y: X o] &
& ¢ 3
i >
és $ & Aemcxud
/i < o S
/S vy cad « Tnanemo P
*, g Aencmean £ xe o,
famyuuHckon % ‘ 5 $
nnowaoka +°*qo ) S
8, ’ 5 33 '
S u
g § =

XK «fTumepaemo»
Pucynok 1.29 IIyTh nbe3oMeTpuuecKOro rpapuka ot KoTeJabHo Neb

A



a8 Wy 46.5 468 468

495 51
. ki 50 a7 76 as 478 ass g 4z 457 453 459 457 455 455 455 454 465 465 466 47 66 465
.o T 1T 1T T g v h v - v
130
125
120 291 o
267 298 298 275 278 e 281 264 279 282 267 211 274 7 nzr 276 276 e 288 2 291 25
= M5 224 22 216 216 217 21.8 28 28 - - + + + = + * + + +
e -, R - OSSO = A . A . SO - S A —r— /v v e
e 1o
5
T oo
100
s R R .
90 . - - ————
8s %
80
Hawmenosahue ysna  KoTenseanNe6 TK1 TK386  TK38®  TK3BE  TK3INA TKe24  TK30  TKT TK487  TK484  PI63 TK483 P62 Y2323 TK4E2 T4 TK44A YS9 TKB1  YEIl  ¥2091 V320 TK4S0 3617 V2300 VE2E Y347 VE24  TK1E Y521 Tarapwea 17
:z“ﬁ: seerss 8876 8847 8063 2963 895 895 88.51 83.58 8558 8322 €376 8606 8602 8611 8573 8754 8619  BSO7T 8744 8722 8699 8696  B87.06  aTM 8741 8716 86 8585 858 8537 858 858
:‘m"““"“a"‘“'“ Hanop. - 25 24987 2492 24872 24861 24769 24696 24561 22806 21189 20188 20154 19969 19871 19694 1947 19083 19037 1899 18702 18499 17939  17.872 17832z 17819 17TBI6 1TE34 17593 1752 TE13 17491 1747
DM yuacTra, M 3 2 18 45 ar 425 80 300 A 238 15 62 2 18 15 8 5 s k1l 425 17 5 3 2 0s 2 15 24 5 14 13
Onamerp yuacrra,m 0414 0.414 0414 0414 0.414 0.414 0414 0259 015 015 015 015 0125 0.4 01 0088 01 04 0.1 01 0069 0082 0082 0082 0062 0082 0082 0082 0082 0082  0.082
MoTepw Hanopa 8 11T, M 0.007 0.034 0.02¢ 0.006 0.048 0.037 0.07 0881 081 0497 002 0093 0049 0089  OM2Z 0194 0023 0023 0045 0102 0281 0034 002 0.006 0002 0067 0045 003 0004 001 001
MoTepw wanopa 8 OT, u  0.006 0.032 0023 0.005 0.045 0.035 0.066 0874 0.808 0494 0022 0082 0049 0088 OMZ 0493 0023 0023 0444 0101 0279 0033 002 0.006 0002 0086 0045 003 0004 001 001
f"::“"m Bomu BT gy 0638 0632 0616 0616 0557 0.556 0.808 1571 1405 0371 03 0456 0712 0712 1121 0534 0534 053 0381 0.8 0S6B 0566 0378 0378 0378 0378 0245 0189 0189  0.189
5;‘2""'"'" BoRel BOT.  p7gs 0623 0617 0601 0601  -0544 0543 0805 1565 1401 0369 -037 D454 0709 0709 -1117 0532 0532 -0532 038  -0797 0864 0564 0377 0377 DI 0377 0244 -0188 0188 -0188
ﬁ ’:::r‘:l“"“ MOTERHE 3172 1254 123 1.169 1169 0.797 0.7%2 293 23746 19032 1358 1358 2346 7498 7498 29384 424 424 424 2178 15027 611 &N 2754 2754 2754 2754 1379 0706 0706 0705
;‘:, ’:'“”fh:'"“ TOTEPME 4 874 1181 1,18 1102 1.102 0.751 0.746 2813 23582 18501 1348 1348 233 TH4T  T44T 29184 4211 4201 4m 2164 14929 6071 6071 2738 2736 276 27% 137 0701 0701 0701
Pacxoa B AT, T/ 385.69 29273 29008 28284 28264 25577 25492 14944 G487 7594 2004 2004 1962 1962 1982 1471 1471 1471 1471 105 10.5 108 105 7.01 701 70 701 3% 35 35 15
Pacxoq & OT, T -367.45 29144 28882 28141  -281.41 25468 25387 14885 8457  7SE8  -19.96 1996 1955 1955 1955 1486 1486 1486 1486 1046 -1046 1046 1046 699 699 699 689 349 349 349 349

Pucynok 1.30

IIbe3omeTpuyecknii rpaguk oT KoTeabHOH Ne6

37



l 4 | FapoxHeIU
é ‘ ¢ Koonepamue
¥ IS e N || "fada”
- A
/ | ° ° 4 \ | =q
/ | y |
& ) |
/ ’ : :
. \ 2 ’ y/’
l '\ | | ~"‘4e4,
5 i | e
: : - oy LT
: ' B =
l E 2
§ z Elm
5 £~ Cmpoumenscmeol B
Wkona % s N N wunodo 3|
o 2 | P /4 xeopmana Bl
1 " | -
% E|
%’9 al ]
S / e B p
; F r*‘,,; [
2 e \
) |
|
SRLNHCKNIA |
é: > <
£ o v A
’§ D/\ 9o Y "'2
¥ & ¢
& 3
N & A
7 £
3 EY Cxas
wnuecxas
KoTtenbHasa Ne7| wexpaiionan
5 GonkHUYa
F-o@
L)
%"e «
9}0
I s n

L

— NNy g
‘v':,.
\\.. "%
.ﬂ‘\ﬂlm N ® : ’/ Aemixui
Pucynok 1.31 IIyTh nbe3oMeTpuuecKOro rpapuka or KoreJabHo Ne7

PUSE Y

38



138 7
. 48 73 4T3 CE] a7z iz a7 oz a7 a7 a7 ®s 78 as a9 ® @ s 5
I -+
2
130
128
126
1‘;; 3 34 33 33 333 334 34 3 4 14 14 4 ns 341 347 7 37 £ ETL] £
120
118
118
4
=
g m
g m
£ wa
106
104
102
1
%8
B
o4
%2 — — —
=0
]
= T T T 7 7
8
[
0
Hawuewomames yang  KOTENGHan a7 oT7eoTAGHTIKADTwei Y29 v vea TR ¥EAl YZOTTKE2MaATRIZIA  TKIZEA  V2-OTTRG24AATKORE  Y2.01TRO26MMTKIZS  YEAZ ya43 TKIZ VRO TKER4@TKE23  VnepTKG21 TK32I  TK-308s 310000 TRE9
g‘::;’:“;‘"“ 8578 wTe s &5 815 X3 875 818 815 e e B7E 878 85 47 ) 47 8829 8538 B4t
:’L""""‘W““W"- | i 19868 10988 13867 13885 13881 18788 138 13581 13567 13447 12328 13218 13202 11a 2877 1285 1290
Enuea ysacrya, m oo 24 s oo s &5 21 07 ™ 5 & 45 s = & 5 s 95 02 1458
Ouaweraysacrea,m D414 0418 o414 (=1 03ss EE I E 03ss 0358 0359 LE=) LES I 0359 [ LE=Y 0308 2308 03s 015
Movepu mencon s M 0 n.005 san o o052 0007 oois o017 .05 1.008 .008 weaz 008 0058 w07 .02 o085 LT ooz 3547
MoTopu Mancon B G w0 v.005 a0t o 005 0007 ool oor ez 0.008 .008 wose  00se 0.055 (X 028 082 LI ooz 3508
5:;""‘-_"“""- nem 928 L3 1 1 orm o7 0.7 0678 0878 0&7E DETE vEm 0832 DE1z 0812 (] 0572 0&72 1843
cropSTe RO e FIin L4913 24 A2 47H 7 T -RT ) LT EE2 DEEL 088 D81 LEg 75 056 1834
5”-"‘:‘:«"""“”"'”"5 2173 2143 2197 ase2 4512 1834 1831 1831 1388 1968 1908 1908 1508 [RC 1188 188 2183 1188 108 985
i ’:‘:::""“‘ PUTEONE 3453 2088 2078 43 43 1. 1571 1571 1318 1318 1318 1318 1318 [EE] 11510 1151 2071 1478 178 2355
Pecaog T 7 409 s 372 a7z 472 ®228  wam w: 2008 24007 20007 20007 24005 Zmss 752 2452 038 15088 15068 1018
Pacxog & OT, Tl 43480 4376 432 M2 M2 B 2P 267 2w 2w a7 5N NS 2188 20 220 S804 B 48B4 033

Pucynok 1.32

IIbe3omeTpuyecknii rpaguk oT KoTeabHOMH Ne7

39

4

5878
85
(25
aTie
aT
1098
ETT
9155
2.047

8202
=

354

424

43

27

425

a7

21

429

428

7.4

3732

ar1
5

49

]

=1

e

bCH

T

v-2347

208

2048

an
285

T
8708

2,488

0.207
0i1e
LRI
0487
0438
1.485
1.468

5875
842

P30
708

5874
543

313

&

088
s
0207
0.084
0.084
0.475
0472

1.358

5605
558

TH314
85

288

3
018

0012
0012

4402
227
4208

y2157

814

2815

015
0.281
0258
BE8
DETE
4143
4102

a2z
4208

TH312
mE
2418
19
018
0.043
0.048
0537
0534
2584
258

13
EiTH

¥.1200

8503

2318
w
012
0.087
0.088
o
R
8883
8621

333
1344

BB 52

2185

0125
0048
004
04M

D428

2107

1858
B4y

V1204

8587

0298

0813

0811
1858
B4

¥-2158
RS

2107

2087
1858
1848

¥2159
5131

0.435
0133

0574

8858
1858
B4y

at.41

20
01z
a4z
0042
041
429

2407

1888
1848

Y2161

Tip. 25 OxTABEA &.50(BA0E)



Pucynok 1.33  IlyTh nbe3omMeTpuueckoro rpagpuka or KoreJabHou Ne9

40



L T R wr %7

12 e

wooms @i owa oy

= me w3 we a2
FTh & Ms M7 M4 M3 ma e m& a0 O e T

o,

LR T R T R —— W wr e mm o me m we mw T ver o en e ER WS Wm T T M VI el e o o o W M e B W W S0 0 s 9

wo W om ww o ows om0 w ws ome @ osmeomeome we o wa w2 owm e wm s we mr oma w2 oma m wu o @ s owm  en war v ns ws s W ws s ma ms um
R s ow s = ow e u i ow som ow om s o somow s w o+ wm ow om - a2 ow
e i om am i am e v P o oo wm am v wooeow s e
o 0@ 0@ s 0 P w T v ur o T R wrz e o ae ™ o ww o or wn ez
v eTe b2 ol wr o w om o oz om0 s om e o sre  wm o e om i o vous o e e s e we o
TRy PO PP e m e ve e P T T e om bem T nes v ow o oam e wm e IOt
s e ams es e o e e e st s s aw s e ee aw o wm am s ws wm am wss am e e e wsm s ame wwe wms aw ans

m wwm s s s s e e e s e st s s sm P . B L ™ s om am ma 2a wm o oam m e me s we o ame o
ma ma mu mz mn mm ma mn ma e e me omw wn e W wm wa wm e e mn xm o own wn wnorm o we w om o m
o s anm amm m4 aw e P e ae e wEe m o o on mm a1 e a0 EYR R Y M as se am o FURNT

Pucynok 1.34 IIbe3oMeTpu4ecknii rpapuk oT KOTEAbHOM Ne9

41



R e R e
e i NS e ah el
=T
N %C BEST sl m‘\) ;
3 .f" ) A‘ N
SN )

Ny

35’-'\\\ <A \
EASSN

NS

7
L

Ko'rbnaih Nel0

= "4/

Pucynok 1.35 IlyTh nbe3omMeTpuueckoro rpaguka or koreabHou Nel(
42



W W e e . o '
5 a R T T B
I @ an uh 4T 41 4 & e 1w w3 M3 uy & & w s & s e i wx “ ws ws 4@
T me s T T S L LD L L LA L L T i
gy NS m %
& B s m e !
T TR ) SO, NS DS s » >

[ oot e e e m . Ma A vmm W e e M R T MM TR M B0 yaW N N2 WO ke Re W W owe W D PR
" WO mN O mE WA M WT WM ER ME NN WM W MO ME WO WA R MR W W 0 N W W WM W WE MW MR W e I WEOME MM ME WP W WY wh wa ne ee we wn WO e me M woW
o am Wm o mm ke ma  mT DR mWr BIT Wee  WER e WM)e e wER  wme am Ben ams s D s an wm e wm e e am e e e e am am 4w e an eom o am e W am am @ aw e im
= . m = om oW o o= ' s e e o o 22 a @ me « 2 = = 1 o ©2 3 oz wa me om s oW 7 = na e ne e ws

am L T T T T Y T T S T T am s oo o s o aw oo e oo o " B T T T S T R TR TR wooam 0wowow [T

amm o I T S T R T S S S T S ) aw I 0w " o w am e e s I e L T T T BT T T T T ) @ 2 ow e o
ases s sm e s am am am s sm em o - o [P e am aem s o am an B T I T T e aws e aw som

e e s e e e e L L L T L T L B P e S P T R P ) e we e B T R T T A T P e e ™

- - - L L T T T S T T . 1WA AW AT A AW AN I AW AW AW W AN AN A3 AN 0N AW A O S 0se A T an om an am '™

o o tw Tes Ter  mm T tw Toe sm o smr S S S S e O eep e 4@ 4m am BN A3 SM B G3 SE 0@ I3 GGS GIR 3E GZm DN oM Gme AN WS WEY MSN ESE O A EM O am  am 3w st amr = - 10w

o B B T s e eSS SE 6 B . T T T T O S S T P S S T R T B I I et w1 L T 150
MR Wl WEE SO ERE WH3 WS DR UMM unm ) unn un pae one W WM WEN TEX 006 ONH WIS WIS M2 BN SR OTH SGN OB MIN M MeS Mes Sau Ban Sor Son WS WM ME Wb BN Ee e Re o9 <P = e ue o e ohe o

- . cmu w6 OmA e MR ee OO oee wmn s ew nm o me WG e s G R AW SN SR MM RN 4G MG 0 INW W e e sen Sen cmn mm mr amm wm  em mn AN An An mn an aw P N P an

Pucynok 1.36  IIbe3oMeTpuuecknii rpapuk ot KoTeabHoi Nel(

43



P

KT

Pucynok 1.37 IlyTh nbe3omerpuyeckoro rpaguka or koreabHoi Nell
44



flan 0
P

Pucynok 1.38 IIbe3omerpuueckuii rpadguk oT KoTeabHoi Nell

45



e Bl

| Korenan Nel2_

Pucynok 1.39  IlyTh nbe3omerpuyeckoro rpaguka or koreabHoi Nel2
46



Faran u

R

a3

e

am

a

T

mr

£
e
264
e

A
e
s
T
e

o

=
=

Pucynok 1.40 IIbe3oMeTpuuyeckuii rpapuk oT KoTeabHoOM Nel2

47



N

HepCHeKTl/IBHLIe NbE3OMETPUIECCKUE rpa(l)mm

I
f ‘»-, \I
3 y 5] B/
%) |
ay
< s
2
0
:g —
/ 07
f
'l >
§ 5
£ $
= |
s 2,
“
5 % 5 o o &
g ‘s, ¥ N "o
< e, o)
3 5 3 %, r \ o€
Aemckui e ﬂ,"_ @' ) | &
cad N:10 £ G, Qo
& %, &
g %
= e /
4
es ("
A
3
g
Aemeckuu n
cad Ne ?
f
o
=
= ]
s
3
&
S
&)
‘-\-
S
N

famyuHckoA

naowaoka
XK «[lumepaemo»

LWkona

Ned

leapoedickas
e/y "KpacHeie
Kazapmer”

2
£
g
)
=
<
5
e
=
g
27

Aemexuii
cad-oflnasema

fe ncmean

=
s
X
$
d
g

cit"*
”05,)
Pucynok 1.41 IlyTh nbe30MeTpH4eCKOro rpagpuka oT KoTeJJbHOoI Ne6 10 aAIMMHUCTPATHBHOIO 31AHUS — KOPILYC IIKOJIbI Ne9



=
g
g
=
T
80
&8
e
&4
82
&0
HaluEk0EaHNE yEna
Teopesiieckan

BacoTE, M
Pacnonarzemsii Hanop.
"

Lnana yaacTen, w
naMeT yuacTes, u
Novepu wanopa = N7, M
NoTepu wanopa = OT, u
Cropocts ooge o 1T,
wic

Cropocts sogs & 0T,
wic

Vi Mnlineie NoTepH &
7, anaa

¥a. ninaiiHbie neTep B
O, i

Facxeg & T, T

Pacxoq & OT, /4

a5

446

45

58

X

463

463

%7

56 56 % 454 456 T
216 e B 1y 217 24 22 29 233 zs 24 24 25 261 245 S 241 245 9.3
oz T 5 = 7 7 o T 2225 22 T Z 22 £ T i o i = = = -
7 7 G 2 “ T 7 7 G T 7 s
Kovenskas Ne g TK1 TK385 TK389 K388 TK 3804 TKaZd TK-380 TRa21 ¥l ¥.2488 Y-mgSrarapuna 3.53 Y-snoonySrarap €TK420  TK420 TK419 TK418 TK41T TK416 P50 YBTS VET4 YBT3 TKél4 TRa1 TX4DS TR40E TR4OT TK4DE TKeDS Y2754 ¥-2253 TK&03 AQMNHICT PATHEHDE Y1aHue (K0pNyT uxens Ned)
8676 8617 6553 8263 625 aas g5 8.58 B8 6872 8013 G872 6338 S015 =028 S021 8034 S034 5043 8045 045 EAZ B043 G347 6009 BR4d G344 BA44  B7ED  BPER  BAS 8203 BAST  BAZE B4
F 24885 24017 24860 24867 24762 2465 24846 428 24421 20018 23088 23827 23888 23778 23672 23421 2335 23477 22972 22936 22732 ZDG03 228554 22502 2242 R36E X2 MR 24N 2006 02 209%  NET 02
3 r-3 18 4s a 425 & 24 185 w0 3 6 e 81 12 283 a7 224 288 64 249 z21 82 85 153 153 83 P 18 pal n 12 2 0
0414 o414 o414 D414 oald o414 bald 0207 0207 0.207 0207 0207 o207 0207 0207 ozo07 0207 0.207 o207 0207 0207 0207 0z07 0207 0207 0207 AL 015 (AL 1S 015 0207 o1s o058
0.007 0.035 g.02s 0.006 0.048 0038 w72 014 0034 0.054 0018 0.033 0.036 0043 0.057 0133 ooa1 0.088 0108 0.02 0.108 o.oss 0o26 ooz7 0.044 0028 008 0258 0151 015 o078 Los 0155 6213
0.008 0.033 0024 0.006 0.046 0.03 058 0124 0074 0048 0014 002 0032 0038 005 017 003 0073 008 0018 0D 006 0023 0024 0038 0024 0067 D226 043 042 D052 0SB 0428 023
085 0847 I8 0.62% o628 0.568 0587 o0g3z 0897 0.897 0.897 0.887 0.832 0832 0.832 os3z 0787 0.765 0747 0673 0673 0673 -2 12 0648 0s14 0964 0.o6s 0933 0.833 0.828 bazs 0828 0335
-0.784 -0.632 -0.626 -0.6M <061 -0.555 -0.553 -0.587 -0.854 0.854 -0.854 0.854 -0.783 -0.793 -0.793 -0.783 -0.75% 0.728 -0.711 -0.641 -0.641 -0641 -0618 -0618 -0.618 -0.4% -0.803 -0.803 -0.873 -0.765 -0.761 -0.761 -0.781 -0.385
222 1261 1288 1.208 1205 0.828 0.623 5344 4958 4853 4853 4853 424 424 a2 4274 3828 3818 3447 2807 2807 2807 281 261 261 1645 8688 BESS  BA26 6495 6422 143 642 35M
1518 1218 1155 1135 1135 0781 077 4713 4368 4368 4368 4368 a7 377 377 377 3377 3488 3041 2477 2477 Z4TT 2304 2304 2304 1453 732 T2 6849 5213 5155 5455 5455 3543
389.98 26702 20437 28693 28653 26083 25988 10375 9986 9985 9985 9965 271 =N %’ @27 8T 8519 8318 75 5 7489 7228 7229 7228 572 5513 5513 53M 4762 4735 4735 4735 506
ET R 28573 2031 2857 2857 25974 25852 10336 B9ME 9648 9948 9049 236 6236 -92% 236 BTA7 S4BT 2B TAT2  TAT2 TATD TR04 204 TR04  ETAT S4B B484 51D 4746 4TA8 479 4718 506

Pucynok 1.42 [Ibe30MeTpuyecKkuii rpauk oT KOTeAbHOI Ne6 10 AIMUHHCTPATHBHOIO 3aHUS — KOPIYC IKOJIbI Ne9

49



b

i

Hasi Ne9|

A\ =
S N g

Pucynoxk 1.43I1lyTh nbe3oMeTpuueckoro rpaguka otT KoTeabHoii Ne9 10 opaH:kepen
50



138
136
134 & 43 428
132 & -
130
128
126
124
122
120
18
18
114
=
%- 12
g 10
£ 108
108
104
102
100
96
96
94
92
50
88
86
B4
82
80
Haumerosarne yana KoTencnas Ne8  TK1 T2
leogesndeckan 854 a5 3839
BbICOTE, M
Zacnnnaraeuuw Hanop, o7 26054 26583
[nuHa yyacTea, i 6 30 &0
AwameTp yyacTra, M D414 035 0.259
NoTepu vanopa & NT,m  0.025 02 1.092
NoTepu vanopa s OT, M 0.02 0.16 0.874
CropocTe 8ogel & MT, 1267 1.431 1.98
wie
Cropocts 80A6i 80T,y 455 1314 1798
wie
¥a. nuneinsie noTepn B 4245 6679 18.198
AT, mmim
Y. nuneiinsie NOTEpU B 5 o0 5348 14581
OT, Mmim
Pacxog 8 T, /4 541.87 43768 32813
Pacxog & OT, T/4 -540.27 -436.28 -32T1

YanosreuKpacn.2 TK3

233

24628

13
0258
023
0.134

193

-1772

17.658

14138

3232
-322.28

3.3

24.214

&7
0.259
1112
0.89

1871

-1.718

16.509

13.288

31333
-312.42

388

TKT

29.9

22212

0

0.259
1.159
0.928

1.869

-1.716

16.558

13.256

3284
-312.05

346

3r2

372

372

348

345

354

29

27

k=N

328

282

20125

325

0.259
0538
043

1.869

-1.716

16.557

13.257

3293
-3112.06

Y219

89.17

19.156

555

0.259
0919
0.736

1.889

-1.716

16.556

13257

3283
-312.08

889

17.502

0.01

0.259
0.002
0.001

1.868

-AT16

16.556

13.258

nas2
-32.07

y220
239
17.499

0.01

0259
0.002
0.001

1.869

-1.716

16.556

13.258

292
-32.07

v241

839

17.496

20

0.309
0131
0.1058

1313

-1.208

6.573

5.265

3292
-312.07

Yznocllundn Y740

239

17.259

1

0.309
0.072
0.058

1313

-1.208

6.573

5.265

31282
-312.07

83.9

17.129

0.0

0.309
0.001
0.001

133

-1.208

681

5296

31282
-312.07

Y739

88.9

17.127

91.5

0.259
1515
1213

1.869

-1.716

16.555

13.258

3282
-312.07

TK17a

889

14.399

15

0.259
0233
0167

1811

-1.662

15.548

12452

303.2
-302.4

Pucynok 1.44 [Ibe30MeTpuueckuii rpauk ot kKoteabHoit Ne9 10 opan:kepen

51

TKI7

839

13.979

293

0.259
0.456
0.365

1811

-1.682

15.546

12.452

303.19
-302.4

889

13.158

17

0.259
0.264
0212

1811

-1.683

15545

12.453

303.19
-302.41

289

12682

35

0.259
0.539
0.432

1.803

-1.688

15411

12.345

301.87
-301.09

TH21

87.45

nin

68

0258
0.978
0.783

1741

-1.569

14,376

1".517

281.52
-290.77

9.95

0.259
0173
0.138

1741

-1.599

14,275

".s17

20151
-280.78

274

9.639

0.259
0.097
0.078

1.1

-1.5T1

13.891

113

286.55
-285.83

P18

B74

9.484

55

0.259
0732
0612

1.684

-1.57T1

13.315

mna3

286.55
-285.83

-1.473

10.941

8.233

13669
-136.32

87.86

7.832

24

0.207
0.263
0.188

1.309

1173

10.841

8233

13669
-136.32

E7.44

7.372

25

0207
0268
0202

1.296

-1.161

10.722

8.069

1353
-134.94

TK29

874

6.902

65
0125
026
0.259

0.598

-0.585

3894

3978
2568
-2563

Opamxepen
81.78

6.38



A '
i

o

A b=
b

ast Ne9

A Lo=ny 8

Pucynoxk 1.45I1yTh nbe3o0MeTpuuecKkoro rpadguka oT KoTeJabHoil Ne9 10 BOEHHOT0 roCTHTAJIA

52



Hanap, m
3

ZRRIREBERS

Hanmerosanne ysna

lecpesusecran
BHICOTA, M

Pacnonaraemuiii kanop,
u

Onuna yuacTea, m
[MameTp yuacTea, M
NoTepn vanopa & NT, M
NoTepn vanopa & OT, M

CropocTs mogel & T,
wic

CropocTe BoAs B OT,
mic
¥, NUHediHLIE NOTepH B

T, namina

YA NuHediHbLIE NOTEPU B
O, mmin

Pacxog & T, T/
Pacxog & OT, T/y

Pucynok 1.46 [Ibe3oMeTpuyeckuii rpagpuk ot KoTeabHOIi NeO 10 BOeHHOI0 rocnuTais

43 43 429 427 422 44 413 .
. 35 394
+ e s 374 373 373 369 368
+ +
185 18.5
59 183 184 181 18.2 183 183
& 16 Jat,,,,1,6,3,,,,15.,8,,,:&,,,165 — >
iy % b e
e i ettt e D

KoTenbnan N2§  TK1 TK2A P152 TH4 ¥330 YsnosxplaKuesckan YsnoskTKSKuescxkan YsnosspgdKwesckan TK10 TK1 Pem Knesckas7/1  PemKuesckaa?/1(2) TKMA TK12
234 284 B34 234 88.86 &9 29.03 80.9 8899 88.99 501 801 90.1 901 8502 80.2
27 26.954 26.876 26.426 26,385 2505 24818 213 21.186 21.084 19.377 19.148 1898 18978 18.483 18.282
6 85 49 85 2085 B 357 53 " 75 26 22 001 26 15 80
0.414 0.207 0.207 0.207 0.207 0.15 0.128 0.18 0.15 0.125 0.15 0.1% 0.125 0.125 125 0.082
0.025 0.039 0.226 0.021 0.669 0.116 1.347 0.474 0.051 0.857 0.15 0.084 0.001 0.258 0.0: 2948
0.02 0.039 0.224 0.021 0.685 0116 1.34 0.471 0.051 0.851 0.14 0.084 0.001 0.257 0.09 2929
1.267 0.882 0.88 0.734 0.734 1.282 1.847 1.004 0722 1.012 0.703 0.655 0.944 0.944 0.736 1617
-1.182 -0879 -0.878 -0.732 -0.732 -1279 -1.842 -1.001 072 -1.008 -0Tm -0.653 -0.941 0341 0733 -1812
4.245 4.624 4605 a2 a2 14.549 37.778 8938 4653 11.42 4.409 3.837 9934 9.934 6.055 491
3.399 4596 4577 319 319 14467 37.562 82883 4622 4331 3812 8371 9.871 6.021 43.824
541.87 104.21 104 8.7 87 7955 79.55 6226 44.81 4381 40.66 40.66 4068 3168 29.97
-540.27 -103.89 -103.68 -36.43 -86.43 -79.32 -78.32 5207 44 67 -43.47 -40.53 -40.53 -40.53 =31.59 -28.89

53

351

27

12.407
858
0.082
1641
1832

1.006

-1.004

19.113

19.013

18.66
-1861

164

Y-1{Br)
9692

9.134
287
0.082
0.543
0.54

1
-0.938
18.884

18.789

1854
<185

Y-8(Br) Nevebnniil kopnyc Br

%5
242 235
B8 265 285 247 244 292
2186 hei .3
1 18 19 226 29 |12
17.4 -
R et
B ~Z
N
N
=
Y-2(Br) Y-3(Br) Y-4(B) VY-5(8F) Y-6(Br) V-7(Br) Y-8(BI)
9643 9576 9743 9641 833 9317 847 9489 80
B0S2 6147 5493 488 3928 3667 308 2962 285
578 “2 547 108 382 792 158 262
0082 0082 0082 0082 0082 0082 0082 0.069
0955 0326 0307 0477  0.31 0294 0059 0056
095 0.326 0,306 0475 013 0293 0089 0056
083 0625 0543 0481 044 044 044 0299
0933 0623 0541  -0479 0430 0439 0439 0298
16532 7422 SE17 4416 37 3716 AT 2149
16449 7382 5587 4393 3699 37 3701 214
1734 158 1006 &9 816 816 818 3@
<73 155 1003 888  B14 B4 814 -39



KotenbHas Ne10|
7 ; ég;.:s

ccai‘nxupcx Y
& O\

:.-' & '
3aa4unii Pemuns

o ?ﬁ!'ﬁ .

Pucynok 1.47 [lyTh nbe3oMeTpuyeckoro rpaguka otr koreabHoi Nel0 10 cIOPTHBHOTO EHTPA 10 PAKETOYHBIM BHIAaM CIIOPTa
54



Hanop, w

180

155

150

14z

14

135

130

125

12

18

]

s
100

"

Hamuenossane i

Facgesmuectas
coTa, M

Pacnonarasusii #anog,
"

B yeacren, u

Pnsuep yencren

Morepu warapa & 1T, u

Morepu nanaps & OT,
CHopoCTH Do B 1T,
i

CropocTs BogM B OT,
i

A, NisHeeG 8 NOTaY B

T, M

VA, Ristedein@ NOTa0M B

Pacs & T, T
Pacxsa @ OT. T

&1

86

559

56.8

544

453

457

47

401

Kovenusas Ne10

e

4
5]
07
0181
0.154
1224
1184
1544
185
163778
16014

Pucynok 1.48 [Ibe3oMeTpuueckuii rpagpuk oT koteabHOI NelO 10 CHOPTHBHOIO LEHTPA M0 PAKETOYHBIM BHIaM CIIOPTA

™
)
42885
07
oo
0011

1224

1184

163771
-1601.48

BT

420863

81
07
o018
oS

1224

1184

1544

185

18371
160149

w455

95.03

2832

174
or

0337
(M)

1222

1183

184

1.848

163593
159973

91.75

41973
524
o7
1.018
[
1222
1183
15638
1546
163577
-1599.89

8544

3299
7
o7
053
0514
1222
1194
£.538
1647
1635.28
160038

w7

38937
L
o7
(RT3
(X5
1222
184
1937
1045

183502
160064

91.08

BT

z

0447
427

1222

1184

1837

1848

163493
-1600.73

9203

37698
8
(54
0164
0457
122
1.193
1533
1645

163328
-1599.53

yar

8483

7375

07
6002
6002
1083
1156

1558
1827
145835
142614

2208

7838

EE

1457 53
142533

B384

32104

15

0515
2
015

2025

2205

TE1

8505
145543
1423z

w0
32077
“
0515
B0
[R5

2025

2.205

7814

8505

145543
142353

vEE3
Bed1
31828
El
0515
008
o

2025

2205

7814

R

145542
142353

vz

8458

31634
154
0515
0482
0482
2025
2205
7814
25805

145542

1423 54

EH

3129

0.515
018
0.20

1.308

208

854

B.E1D

137132
REEE

1808

208

£33

BEIE
137
AmzE

9753

28784

575
0515

8.403

1337 54
EETE

8.85
argt
155
0515
0102
043

1281
20
86

B.404
133781
EEEY

55

95,46

27889

145
0515
s

0578

1851

203

8604

B.4D4
13E
1308

.12
M
0515
08s7
0.835
182
1585
8318
B0
1308
128141

10167

20629

0515
0272
048
132
1885
M5
a

130795
128146

1D
101.04
20011
156
0414
213
1058

4423

3384

135708

a7E

3632
-393.37

P2

100.88

0822

1609
0515
7,003
3485

2858

2187

43527

2108

38532
-393.37

THz0

53

10335

0414
008
0048

05858

0558

28434
IS

8545

0236

0414
0.045
0.045
0528
0527
0705
0702

24987
2492

THz20

10.448

za7
D414
L
o4

0487

LE]

23055
22099

043

1017

D414
ooz
002

0.487

0801

23054
230

™2

100,85

0072
94
[E]
oos
oms
LE:]
0.597
1516
1608

056
RIS

Y206

100.88

10.041

65
0258
o

1808
1058
RILEES

Y208

100.83

10.02
21
0258
o003
o003
0588
0.587
1616
1608

10.56
BILEES

PEIEEY

10071

10.013
54
0303
002
002

0315

0315

0.367

0368

8296

THe?

8832

2874

150

0305
o038
0038

0265

0265

5083
976

4T

8232

0.365

0.365

835

6348
s
EF

CrOpTHEMH USITR 0 PARETOSMIM TaAM CPOPTE

3]

858



Z& R
e e y o \
y : v \:) N

3aauuii Pemus

o o

Pucynoxk 1.49 [IyTh nbe3oMeTpuyeckoro rpaguka ot koreabHoi Nel0 10 mKoabl B MKpP. A3poapom
56




| om 07 e wa 25!

T T

s 1) 0
= w4 s s s =0
] 521 24 = -
" - = il =0
— Wy sy
- ey s 52 Sr o oma ma osa 4 455 i a @2 w2 w7 @ w1 w2
@
= =5 sta o oma o B4 WD M3 B w3 ows o= we w1 wa » =2 w3 a2
w
. s
s 2 218 23
w N 2 201 214 25
= 2 45
. a 2 0e 23 2=
"
m
5
menaras e T F I ™ e v wr I Mo . yam W vier e F s o] ™ W1 Fae vz T Tz a1 Fu B s vme L ™e o v vaw o Tew
s E w@ o mes W we s omm oun wie we wm T T wn mE ms ew T T wR om0 wme mn
“ P T war wem s sa mu mEm men  mume uws s aam ne o onm naw nse e o = wws e wm o ame wes awE e
Duvima 0 0 w i S % 1 @ 15 5 ) e " " ms @ W @ " u v ez a7 0o pz A am
Lueerprara 07 ur w w ur oz a7 o pasems o ams ams o amm o ums uss ums ass wses ossasm o oss 0se as ass g sus s un wsm ase o
nam o awr 1w wm wan [T T ™ L = PR TP ™ oen 1 aw m ams am su ame 2 oo b o amm
ao sar aE wm wn e e tem 1345 = [ER =9 -; oo oer  am omz am nes  ams  aaw mw wr  em aam
m = = s s a1 e e = e e DA Oas 0am G D4 Q4B mM Com B4 O 3E2 bR QAN OE1 0w 0sw
- T W oam am 2w sm am am am tm e . ams o o amz ass gen e aen odn nem aes oo amm e om ce ame awr s
LT T a [T ar s amm Tm . ewm ew o gEm eew ewn s s s s |'\ ues L T P R R . Tt Rt R R P PR P a4 aer
WM B EET 4EE WRR TR HEQ MEa R s e w8 5 BRG eE MLE MR M1 ME1 MRE RO MR MR 3T uz
[ armn 4 DAL AR AWRTI UMM MWLM OB WM WSS G mD HAm mm neM DeR oM e M e am min a0 J0m Mom W Mp1 san aan aman mwm e

Pucynok 1.50 [Ibe3o0MmeTpuyeckuii rpadpuk ot KoTeabHOH Nel0 10 MIKOJIBI B MKP. ADpopoM
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Pucynok 1.54 [Ibe3omerpuyecknii rpagpuk ot koreabHoi Nell no «HIK XoaauHr»
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Pucynoxk 1.55I1yTh nbe3oMeTpuyeckoro rpaguka otr KoreabHoi Nel? 1o mkouasl Ha 1175 mect
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Pucynok 1.56 [Ibe3o0MeTpuueckuii rpagpuk ot koteabHoit Nel?2 qo mkouasl Ha 1175 mect
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Pucynoxk 1.57 [lyTh nbe3oMeTpuueckoro rpadguka ot koreabHoit Nel? no gerckoro caga mo np. 25 OxTaops
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