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COCTAB IOKYMEHTA

O60CHOBBIBaIOH_II/Ie MaTcpHalibl K CXCMC TeHJ'IOCHa6)I(eHI/IH, ABJIAIOIIUCCA €€

HEOTHEMJIEMOM YaCTbhbIO, BKIIIOYAKOT CIICAYIOIIHEC I'JIaBbI:

I'masa 1

I'naBa 2

['masa 3

I'nmasa 4

I'maBa b

I';maBa 6

I'maBa 7

I';maBa 8

I';masa 9

I'imaBa 10

I'masa 11

I'nmaBa 12

I'maBa 13

I'nasa 14

I'nmasa 15

I'nasa 16

I'maga 17

I'nmaBa 18

I'imaBa 19

"CylecTByroliee TMoJIoKeHHe B cdepe Npou3BOACTBA, IMepeaydl U
noTpebIeHuUs TETIOBOM SHEPTUHU JJIA LeJiel TerocHa0keHus "
"Cy1iecTBymolliee U MEePCIeKTUBHOE MOTpPEOJICHUE TEIUIOBOM SHEpTrUu Ha
LIEJIH TEIIOCHAOKEHH "

"DNeKTpOHHAas MOJENb CHCTeMbl TEIUIOCHAOKEHUS MYHUIIMIIAIBLHOTO
obpazoBaHus";

"CymiecTByloImue ¢ TMepCleKTUBHbIe OajaHChl TEMJIOBOW MOIIHOCTH
UCTOYHUKOB TEIUIOBOI HEPIUH U TEIJIOBOM HArpy3KH MoTpeduTenei';
"MacTep-TiaH  pa3BUTHUS CHUCTEM TEIUIOCHAOXKEHHS] MYHHIIMITAILHOTO
obpazoBaHus";

"CyllecTByOIIME U TEPCHEKTUBHBIE OajJaHChl MPOU3BOJUTEIHLHOCTH
BOJIONIOITOTOBUTENFHBIX YCTAHOBOK W MaKCHUMAJIbHOTO MOTpeOJIeHUs
TETJIOHOCUTENIS TEIIONOTPEOISIIONIMMHI YCTAaHOBKAMH TTOTpEeOUTENei, B
TOM YHCJIE B aBAPUHHBIX peKuMax";

"IlpeqyioxkeHuss MO CTPOUTEIBCTBY, PEKOHCTPYKLUU, TEXHUYECKOMY
MEPEBOOPYNKEHNUIO W (WIM) MOJEPHU3ANMN HCTOYHUKOB  TEIIOBOM
sHepruun';

"[IpeyioxkeHnsT 1O  CTPOUTEIBCTBY, PEKOHCTPYKUMU U (WUJIN)
MOJICPHU3ALNH TEMIOBBIX CETEn'";

"[IpennmokeHuss TO TEPEBOAY OTKPBITBIX CHCTEM TEIUIOCHAOKEHUs
(ropsiuero  BOJOCHAOKEHHUsI) B 3aKpPbIThIE  CHUCTEMbl  TOPSYEro
BOJIOCHAOKeHu";

"ITepcrieKTUBHBIE TOIUTMBHBIC OaaHCHI";

"OreHKa HaIC)KHOCTH TEIUIOCHAOKEeHU'";

"OOOCHOBaHWE WHBECTUIIMA B  CTPOHUTENHCTBO, PEKOHCTPYKIIUIO,
TEXHUUYECKOE TIEPEBOOPYKEHUE U (WIIH) MOAEpHU3AIHIO";

"MHauKaTOpbl Ppa3BUTHS CUCTEM TEIUIOCHAOKEHUS MYHHUIMIAIBHOTO
obOpa3oBanus",;

"LlenoBslie (TapudHbIie) nocneacTus';

"PeecTp eAMHBIX TEIIOCHAOKAIOIIMX OpraHu3aIui';

"PeecTp MeponpusaTUil CXeMbl TeITIOCHAOKeH " ;

"3amMeuaHus U NPEUIOKEHUS K IPOEKTY CXEMBbI TEIIIOCHA0KEeHHS "
"CBOAHBIA TOM M3MEHEHHH, BBIMOJHEHHBIX B J0paOOTaHHON W (WUJIK)

aKTyaJIU3UPOBAHHOU CXeMe TeIJIOCHAOKeHUs";
"OrneHKa SKOJIOTHIeCKON 0€30MacCHOCTH TEIUIOCHAOKEeHMS "



Onpenesiennst

B nacrosiieM otuete IMPUMCHAIOTCA CICAYIOIUC TCPMUHBI C COOTBCTCTBYIOIIIUMU

ONPCACICHUAMMU:
TepmuHbI Omnpenenenus
TemnocHabxenue Obecnieuenne noTpeOUTENEH TEIIOBOM YHEPTUH TEILUIOBOM SHEpTHeH,

TCIJIOHOCUTEJIEM, B TOM YUCJIC NOAACPIKAHNEC MOLTHOCTH

Cucrema TeriocHaOXeHus

COBOKyl'IHOCTI) HCTOYHHMKOB TEILIOBOM OHCPIruu U TeHJ’IOHOTpeGJ’IﬂIOHII/IX YCTaHOBOK,
TEXHOJIOTHYCCKN COCAMHCHHBIX TCIINIOBBIMHU CCTAMU

Hctounuk TermioBoi
SHEPTUu

YerpolcTBo, IpeiHa3HaYeHHOE AJIs1 IPOU3BOACTBA TEIUIOBOM SHEPTUU

TemmoBas ceTh

COBOKYITHOCTB YCTPOMCTB (BKJIIOUAst IICHTPAILHBIEC TEMIIOBBIE ITYHKTHI, HACOCHBIE
CTaHIINN), TIPETHA3HAUYEHHBIX JUIS IIEPEady TEIUIOBOM SHEPTUH, TEIUIOHOCUTENS OT
VCTOYHHMKOB TEIIOBOW SHEPTUU JIO TEIUIONOTPEOIIFONINX YCTAHOBOK

TemnoBas MOIHOCTS (Iajee
- MOII[HOCTb)

KomnyecTBO TEII0BO# 3HEPTHH, KOTOPOE MOKET OBITH IPOU3BEACHO U (MJIIH)
MEePEAAHO MO TEIJIOBBIM CETSIM 33 €AUHUILY BpEMEHU

TemoBast Harpy3ka

KonudecTBo TemioBoil sHEpTrUu, KOTOPOE MOXKET OBITh IPUHATO HOTpeOHUTENEM
TETJIOBOH SHEPTHH 32 CIUHHILY BpEMEHHU

[ToTpeduTep TemI0BOM
SHepruu (nanee

Jluto, npuoOpeTarolee TeIIOBYO YHEPTUIO (MOIHOCTH), TEIUIOHOCUTENh IS
HCIOJIb30BaHUA Ha MPUHAAJICKAIUX €EMY Ha MpaBe CO6CTBCHHOCTI/I WJINU UHOM

HOTpeOUTENb) 3aKOHHOM OCHOBaHUY TEIIONOTPEOIOMUX YCTAaHOBKAX JIMOO I OKa3aHUS
KOMMYHAJIBHBIX YCIIYT B YaCTH FOpsiYero BOJOCHA0KEHUS H OTOIICHHS
Temnonorpebstomast YcrpoiicTBo, MpeaHa3HAuYCHHOE JUTS HCIIOIb30BaHNUS TEIJIOBON SHEPTUH,
yCTaHOBKa TEIIOHOCHUTEIS ISl HYK OTPEOUTEIS TEIUIOBOM SHEPTHU
TennocHabxatrormas Opranusanus, OCyIIeCTBISIOMAs IPOJaXKy IMOTPEOUTEINAM 1 (VITH)
OpraHu3aIHs TETIOCHAOKAFOIIMM OPTaHU3aINAM IPON3BEACHHBIX HIIN TPHOOPETEHHBIX

TEIUTOBOH SHEPTHH (MOIIHOCTH), TETDIOHOCUTEIIS U BIIa ICIOIIasl Ha TipaBe
COOCTBEHHOCTH HJIM HHOM 3aKOHHOM OCHOBAaHUH UCTOYHUKAMH TCIUIOBON SHEPTHH
1 (WIH) TeIUIOBBIMHU CETSAMH B CHCTEME TEIUIOCHA0KEHUS, TOCPEICTBOM KOTOPOM
OCYILIECTBIIICTCS TEIIOCHAOKEHHE IOTPEeONTENeH TeIIOBOH YHEPTHUH (JaHHOE
MIOJIOXKCHUE TIPUMEHSCTCS K PETYIUPOBAHUIO CXOIHBIX OTHOIICHHUH C YIaCTHEM
WHIWBUAYAIBHBIX NIPEIIpUHIMATENCH)

TemnocereBas OpraHu3anus

Opranusanus, OKa3bIBaIoIIas YCIyry MO Iepeaade TeIIOBOM SHepruy (laHHOE
MOJIOKEHNE MPUMEHSETCS K PErYITHPOBAHUIO CXOAHBIX OTHOIIEHUH € y4acTHEM
WHAWBUAYAIBHBIX IPEANIPUHUMATENCH)

30Ha IEUCTBUSI CUCTEMBI
TEILIOCHAOKEHUS

TeppI/ITOpI/If{ CCJIbCKOT'O TOCCJIICHU UJIN €€ YaCTh, I'PAHUIBL KOTOpOI\/‘I
YCTaHaBJIIMBAIOTCH 11O HanbOoee YAaJICHHBIM TOYKaM HNOAKITHOYCHU S HOTpe6PITCJ'ICﬁ K
TCIJIOBBIM CCTAM, BXOAIINUM B CUCTEMY TEIIOCHA0KEHUS

YcraHoBieHHAS MOIITHOCTb
HCTOYHHKA TEIIOBOM
OHEPIrun

CyMMa HOMUHAJIBHBIX TETUIOBBIX MOIITHOCTEH BCErO MPUHATOTO 10 aKTy BBOJA B
9KCIUTyaTaIlio 000pyI0BaHUS, IPEJHA3HAYSHHOTO IS OTIIYCKa TETIOBOM YHEPTUU
MOTPEOUTEISIM HAa COOCTBEHHBIC M XO3SHCTBEHHBIC HYXIBI

Pacmomaraemast MOIIHOCTH
WCTOYHHKA TETUIOBOM
SHEPTUHU

BenuuunHa, paBHas yCTaHOBJIEHHOM MOIIIHOCTH MCTOYHMKA TEIJIOBOM SHEPIUH 32
BBIYETOM 00HEMOB MOIIHOCTH, HE peaji3yeMOi M0 TEXHUYECKUM MPUINHAM, B TOM
YHCIIe TI0 TPUYMHE CHIDKEHUS TETIOBOM MOIIHOCTH 000PY0BaHUS B pe3ybTaTe
9KCIUTyaTallui Ha MPOAJICHHOM TEXHUYECKOM pecypce (CHUKEHHEe TapaMeTpoB mapa
nepes TypOWHON, OTCYTCTBHE PEIUPKYIIALNHN B TUKOBBIX BOJIOTPEHHBIX
KOTJIoarperarax u Jp.)

MoILHOCTh UCTOUHUKA
TEIJIOBOM SHEPTUU HETTO

Bennuuna, paBHas pacrnonaraeMoi MOITHOCTH HCTOYHHKA TEIUIOBOM SHEPTUH 32
BBIYETOM TEIUIOBON HAarpy3KH Ha COOCTBEHHBIE U XO35HICTBEHHBIE HY KB

KombunupoBannas
BBIpAabOTKA AIIEKTPUIECKOH U
TEIUIOBOM SHEPrHH

Pexum pa60TLI TeHHOSHeKTpOCTaHHHﬁ, IIpHU KOTOPOM IMPOU3BOACTBO
3HeKTpI/I‘l€CKOﬁ OHEPIrur HETIOCPEACTBEHHO CBA3aHO C O/JTHOBPEMCHHBIM
IMPpOU3BOJACTBOM TEILIOBOM OHCPIrun

TermnoceTeBble 00BEKTHI

O6’LGKTH, BXOAA1IHUE B COCTAaB TEIUIOBOH CETU U O6€CHCHI/IBaIOIHI/IC nepeaavy
TEIIOBOM OHEPruu OT UCTOUYHUKA TEIUIOBOI SHEPIruu 10 TCHJ’IOHOTpC6J'I$HOHII/IX
YCTaHOBOK HOTpC6HTeJ’I€ﬁ TEIIOBOM OHCPIrun

PacyeTHEIN 351EMEHT
TEPPUTOPUATHHOTO JCTCHUS

TeppuTopus CENbCKOTO MOCEICHHS WU €€ YaCTh, IPUHATAS IS LeNiel pa3padoTKu
CXCMbI TGHJ’[OCH36)KGHI/IH B HCU3MCHACMBIX FpaHI/IHaX Ha BECChb CpOK HCﬁCTBHﬂ CXEMBbI
TEIIOCHAOKEHUS




IlepeyeHb NPUHATHIX 0003HAYCHUT

Nen/m | Cokpamenne IosicHenue
1 BMK biiouHo-MoybHAs KOTEIbHAS
2 BIIY BononoaroroBurenbHasi ycTaHOBKa
3 I'BC Topstaee BomocHabO)eHMe
4 ETO Ennnas TerocHaOkaromas opraHu3ais
5 3ATO 3aKphITOe TEPPUTOPHATHFHOE 00pa30BaHUEe
6 nII MHBecTUMOHHAsA IpOrpaMMma
7 NTII NHauBuayanbHbIN TEIIOBON MYHKT
8 MK, KM MyHununanpHast KOTeJabHast
9 MO MyHununansHoe 00pa3oBaHue
10 MVII MyHHULMIIaTbHOE YHUTAPHOE IPEANIPUATUE
11 HBB Heo0xonnmas BaoBasi BEIpyuKa
12 HAC Haror Ha 100aB/IEeHHYIO CTOMMOCTh
13 HH3T HecHuxaeMblif HOpMAaTUBHBIHN 3amac TOIINBA
14 HC Hacocnas cranmnus
15 HT[ HopmartuBHas TexHuueckast JTOKyMEHTaLUs
16 H33T HopmatuBHBI# 5KCIIITyaTallMOHHBIH 3a11aC OCHOBHOI'O MJIM PE3EPBHOIO BUJOB TOILIMBA
17 OB OToIUIEHNE U BEHTUIIALINS
18 OH3T OOuTmii HOpMaTUBHBIH 3aIac TOTUTHBA
19 nup [IpoekTHBIE U U3BICKATEBCKUE PAOOTHI
20 I[THC [ToBBICHTEIbHO-HACOCHAS CTAHIUS
21 III1 P® ITocranosnenue IIpaButenscrBa Poccuiickoit denepanuu
22 [y [enomommyperan
23 CMP CTpouTteabHO-MOHTaXHbIE PAaOOTHI
24 CII Cenbckoe moceseHue
25 CUT Cucrema eHTPaTM30BaHHOTO TEIIOCHAOKEHUS
26 §5C] TenmoBas 3HEpTUSL
27 XBO XUMBOJJOOUNCTKA
28 XBII XUMBOJIOIIOITOTOBKA
29 LTII LenTpansHbIi TEIUIOBOU ITYHKT
30 SM DJeKTpOHHAs MOJIENIb CHCTEMBI TEIUIOCHAOKEHHS
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I'JTIABA 3. DJIEKTPOHHAS MO/JEJIb CUCTEMBI
TENNVIOCHABKEHUA MYHULUIIAJIBHOI'O OBPA3OBAHUA

DJIEKTPOHHAS MOJICIIb CUCTEMBI TerocHa0xeHus BoimonHeHa B ['IC Zulu 8.0.
Bce pacuersl, mpuBeAcHHBIC B JaHHOW paboTe, CACIaHbl Ha SJICKTPOHHON MOJICIIH.

I[J'I}I JIATbHEUIIIET0 MCIOJb30BaHUSI BHeKTpOHHOﬁ MOJCIIH, Tel'IJ'IOCHa6>KaIOH_[I/Ie

Oopranu3anv JOJIKHBI OBITH 00ECIICUCHBI JTAHHOM HpOFpaMMOﬁ.

ITaker ZuluThermo mo3BoJsIeT CO3/1aTh PacCUETHYIO MATEMAaTHYCCKYIO MOJIENb
CCTH, BBINMOJHUATH MACIOPTU3ALMI0O CETH, W Ha OCHOBE CO3JaHHON MOJEIU pemiath

PIH(bOpMaI_II/IOHHBIe 3a1a4yy, 3aJa491 TOIIOJIOTHYCCKOI'0 aHaJIn3a, U BBIIIOJHATL PAa3JIMYHBIC

TCIUIOTHUAPABINICCKHC PACUCTHI.

@) Zulu 7.0 - [Kapral] (=l
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Pucynok 1. BuemHuii BU 3JIEKTPOHHOMH MOI€H

Pacquy MoAJICIKAT TYIIMKOBBIC M KOJIBIICBBIC TCIUIOBBIC CETHU, B TOM HYHCJIC C
MOBBICUTCIIBHBIMU HACOCHBIMHM CTAHIOUAMH W AOPOCCEIMPYIOIMNMHA YCTpOﬁCTBaMH,

paboTaromie OT OTHOTO WIH HECKOIbKUX HCTOYHHKOB.



[Iporpamma npegycmMaTpuBaeT TEIUIOTUAPABINYECKUAN PacyeT ¢ MPUCOEAMHEHUEM
K CETH MHJMBHUAYaIbHBIX TEIUIOBBIX MYHKTOB (U TII) 1 ieHTpabHBIX TEMIOBBIX MyHKTOB
(ITTI) mo HECKOJbKHM JECSATKaM CXEMHBIX pEIIEeHUM, MPUMEHSIEMBIX Ha TEPPUTOPUU

Poccumn.

Pacuer cucrem TemnocHaOKeHUsST MOXKET MPOU3BOJUTHCS C YYETOM YTE€UEK W3
TEIUIOBOM CETH M CHUCTEM TEIUIONOTPEOIeHHUs, a TaKkKe TEIUIOBBIX IOTEPh B

TpyOOINpPOBOIaX TEILIOBOM CETH.

Pacyer TemnoBbIX MOTEPh BEAETCS JMOO MO HOPMATHUBHBIM MOTEPSM, JMOO 1O

(baKTI/I‘IeCKOMy COCTOAHUIO U30JIALMUHN.

Pacuerst ZuluThermo wmoryr paGorate Kak B TECHOH WHTErpald C
reouHpopmaimonHoit cuctemoid (B Buiue Moxayns pacmupenus ['MC), tak u B BHzE
OTJEJIbHOM OMOIMOTEKH KOMIIOHEHTOB, KOTOPBIE ITO3BOJIAIOT BBINOJHATH pPAcueThl U3

MPUIOKEHUN MOJIb30BATENIEH.
B HacTosimuii MOMEHT MPOAYKT CYIIECTBYET B CIACAYIONINX BapUaHTaX:
— ZuluThermo - pacuets! TertoBsix cereit mist 'UC Zulu,
—  ZuluArcThermo - pacuets! TemnoBbix ceteit 1t ESRI ArcGIS,

— ZuluNetTools - ActiveX-KOMITOHEHTHI [T PACYCTOB WHKEHEPHBIX CETCH.

Cocras 3agau:

— IlocTtpoenue pacueTHON MOAENH TEIJIOBOM CETH,
— Tlacnmoptuzanus 0ObEKTOB CETH,

— Hamanounsiil pacdeT TENI0BOM CETH,

— IloBepouHBIil pacueT TEMIOBOU CETH,

—  KoHCTpyKTOpPCKHMI pacyeT TEII0BOU CETH,

— Pacuer Tpebyemoii TemnepaTypbl Ha HCTOYHHUKE,
— KommMmyTrannonHsle 3a1auu,

— IlocTpoenue nbe3oMeTpuyecKoro rpaduka,

— Pacuer HOpMaTHBHBIX OTEPH TEIJIA YEPE3 UOIISIIHIO,



— IlocTpoenne pacueTHOM MOJIENIN TEIJIOBOM CETH.

[Tpu paboTte B reoMHPOPMALIMOHHON CUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTHCS C TTOMOIIBI0 MBIIIKK WM MO KoopauHataM. [Ipu stom cpasy dpopmupyercs
pacuetHas mojenb. OcTaercs JUIIb 3aaTh PacueTHbIE MapaMeTpbl 0ObEKTOB M HAXKaTh

KHOIIKY BBIIIOJIHCHUS pacycTa.

Hanaxo4ynblid pacyer TEI10BOM ceTH

[lenbro HaMAAOYHOrO pacyera SIBJISIETCS oOecrneueHue noTpeOuTeneil pacueTHbIM
KOJINYECTBOM BOJbl M TEIJIOBOM sHepruu. B pesynprare pacuera oOCyIIECTBISETCS
noadoop 3JI€BaTOPOB M HMX  CONEJ, HPOU3BOAUTCS pacueT CMECHTEIbHBIX MU
JIPOCCENUPYIONINX  YCTPOMCTB, OMNpENeNsieTcsl KOJUYECTBO M MECTO YCTAaHOBKHU
JpoccenbHbIX Iaid. Pacyer MokeT NMPOM3BOAMTHCS IMPHU HU3BECTHOM PpaCIOaraeMoMm
Hamope Ha HCTOYHUKE M €ro aBTOMATHMYECKOM IM0A0Ope B cllydae, €Ciad 3aJaHHOIO

Hariopa HEJOCTATOYHO.

B pe3synprare pacuera ONpEAENAIOTCS pacxolbl M IOTEpU HAmopa B
TpyOONpOBO/IaxX, HAMOpPbl B y3JaX CETH, B TOM YHCJIE pacrmojiaraeMble HAmopbl Yy
noTpeduTened, TemmepaTypa TEIJIOHOCUTENS B y3Jlax CceTH (MpU ydeTe TEeIIOBBIX
MOTeph), BEIMYMHA M30BITOUHOTO HAMOpa y MOoTpeduteseil, TeMreparypa BHYTPEHHETO

BO3/yXa.

JlpoccenupoBanue U30BITOYHBIX HAIOPOB HA A0OHEHTCKHUX BBOJIAX MPOU3BOJISAT C
MOMOIIIBIO COTENT 3JIEBAaTOPOB M JIPOCCENbHBIX MmIai0. JlpoccenbHble MmIaiidbl Tiepen
aOOHEHTCKMMHU BBOJAMH YCTAHABJIMBAIOTCS aBTOMAaTUYECKHM HA TOJAOIIEM, OOpaTHOM
WM o0oux TpyOONmpoBOAaX B 3aBUCHUMOCTH OT HEOOXOAMMOTO ISl CHCTEMBI
rupaBiIndeckoro pexuma. llpu paboTe HECKOJbKUX HMCTOYHHKOB Ha OJIHY CETh
ompenensieTcss pachpeqesieHne BOJAbl M TEIUIOBOM HHEPTHM MEXAY HCTOYHHKAMH.
[TogBoauTcst GamaHc MO BOJAEC U OTHYIEHHOW TETUIOBOW YHEPTUEH MEXY UCTOYHUKOM U
norpedurensimMu. ONpeAenstoTcss TOTPEeOUTETn U COOTBETCTBYIOIIUNA UM HCTOYHHUK, OT

KOTOPOTO JIaHHbIE MOTPEOUTEH MOTYHYaIOT BOAY U TEIUIOBYIO SHEPTHIO.

IToBepouHbIii pacyer TENJIOBOH CeTH

HCJ’IBIO IMOBEPOYHOI'0 pacucTa ABIACTCA OIPCACICHUC (baKTI/ILIeCKI/IX pPacxog0B

TEIUIOHOCUTENSI Ha yJYacTKax TEIJIOBOM CeTH W y MOTpeOHuTeneil, a Takke KOJIHMYECTBE



TEIJIOBOM JHEPruM, MOJydaeMoW MOoTpeduTesneM MpU 3aJaHHOW TeMIilepaType BOJbI B

HIOJIAfOIIEeM TPYOOIIPOBO/IE M pacIojiaraeMoOM HaIlope Ha HCTOYHHKE.

Co3nanHas MaTeMaTH4ecKass UMUTAIIMOHHAST MOJIEIb CHUCTEMBbI TEIJIOCHAOXKEHMUS,
clIyXallas JJIs  pelleHHs [OBEPOYHOM  3aJauM, I[O3BOJSIET  AHAIM3UPOBATH
THJIPaBIMYECKU W TEIJIOBOM pPEXUM pabOThl CHCTEMBI, a TaKXe MPOrHO3UPOBATH
M3MEHEHUE TEeMIIepaTypbl BHYTPEHHEro BO3JyXa y morpeduteneil. PacdyeTsl Moryt
MIPOBOJIUTHCS TP PA3TUYHBIX UCXOJHBIX JAHHBIX, B TOM YHCIJIE aBAPUNHBIX CUTYaLHUsX,
HalpuMep, OTKIIOYEHUU OTHAENbHBIX YYacCTKOB TEIUIOBOM CETH, NEpenadyd BOJbl U
TEIUIOBOM SHEPTUU OT OJTHOTO MCTOYHHUKA K APYroMy MO OJAHOMY U3 TPyOONpPOBOAOB U

T.1.

B pesynbrare pacuera ONPEACNAIOTCS pacxXoJbl W TOTEpPH HaAmopa B
TpyOOMpoBO/IaxX, HAMOpPbl B y3JIaX CETH, B TOM YHCJE paclojaraeéMbie Hamophl Yy
noTpedutTenei, TeMmrepaTrypa TEIUIOHOCHTENSI B y3JIaX CeTH (MpH YyYeTe TEIUIOBBIX
MOTEPh), TEMIIEPATYPhl BHYTPEHHETO BO3AyXa y OTpeOUTeNe, pacXoIbl U TEMITepaTyphl
BOJbl HAa BXOJ€ W BBIXOJIE B KaXAYID cCHUCTeMy Temionorpednenus. I[lpu pabote
HECKOJIbKMX MCTOYHUKOB Ha OJIHY CETh OINpEEAeTCs pacipeneseHue BOAbl U TEIUIOBOU
sHeprun Mexay uctounukamu. [logBoauTcs GanaHc MO BOJAE M OTHYIIEHHOW TETUIOBOU
DPHEPTUEH MEXTYy HMCTOYHHKOM H ToTpedOuTensMu. OmpenensroTcs IMOTPEOUTEeIn H
COOTBETCTBYIOIIUNA UM MCTOYHUK, OT KOTOPOTO JAaHHBIE MOTPEOUTENH MOJIyYatOT BOJIY U

TEIJIOBYIO SHEPTHIO.
KoHcTpyKTOpCKHIA pacyeT Tenja10BoOM CeTH

[{eqbr0  KOHCTPYKTOPCKOIO  pacyera sABJSETCS  ONPEACIIEHUE  JTHAMETPOB
TpyOONPOBOIOB TYNMUKOBOW W KOJBIIEBOM TEIJIOBOM CETH MPU TMPOMYCKE MO HUM
pacyeTHbIX Pacxo0B MpH 3aJaHHOM (WJIM HEW3BECTHOM) paclojaraéMoM Hamope Ha

HCTOYHHUKCE.

JlanHas 3amada MOXKeT OBITh HCIIOJIb30BaHa MpU BbIAaue pa3pelieHus Ha
NOJKJIIOYEHNE MOTpeOHTeNe K TEIUIOBOW CEeTH, TaK KaKk B Ka4eCTBE MCTOUYHUKA MOXKET
BBICTYNATh JIIO0OW y3€J CHUCTEMbI TEINIOCHA0KEHHUs, HallpuMep, TersioBas kamepa. s
Oosnee TUOKOTO peuieHus JaHHOM 3aJaud MpeaycMOTpeHa BO3MOXKHOCTh M3MEHEHUs
CKOPOCTHM IBW)KEHHUS BOZBI IO YYaCTKAaM TEIUIOBOM CETH, YTO IPUBOAUT K MU3MEHECHMIO

JMaMETPOB TPYOOIIPOBO/IA, @ 3HAUUT U PACIIOIaraeMoro Haropa B TOUKE MOJKITIOYEHUS.
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B pesynbraTe pacyera onpeaensitoTcsi IMaMeTphl TpyOOIIPOBOIOB TEIIIOBOM CETH,
pacroyiaraeéMblii Harmop B TOYKE MOJKIIIOUEHHS, PacXojbl, MOTEPU HAMOpa U CKOPOCTHU

JIBYOKEHUS BOJIbI HA yYacTKaX CETH, pacliojiaraéMble Hallopbl Ha IOTPEOUTENSAX.
Pacuyer TpeOyeMoii TeMniepaTypbl Ha HCTOYHHKE

HCHBIO 3ala4i ABJIACTCA OIPCACIICHUC MUHHUMAJIBHO HCO6XOHHMOﬁ TCMIICPATYPhBI
TCINIOHOCUTCIA Ha BBIXOJC M3 MCTOYHHKA JIA obecrieueHus Yy 3aJlaHHOT'O HOTpC6I/ITCJI$I

TEeMIEpPaTypbl BHYTPEHHETO BO3/1yXa HE HUKE PaCUETHOM.

KOMMyTaHI/lOHHLIe 3aJavuu

AHanu3 OTKIIIOYEHUH, MEPEKIIIOUECHUH, MMOUCK OJIMKalIIel 3amopHON apMaTypsl,

OTKJIFOYAIOIICH Y4aCTOK OT HCTOYHHUKOB, HJIK ITOJTHOCTBIO I/ISOJII/IPYI-OIJ_Ieﬁ Y4aCTOK U T.IO.

IIbe3o0meTpuyeckuii rpagux

[lenpt0 MOCTpOEHUS MBbE3OMETPUYECKOTO Trpaduka SBISETCS  HarJsaHas
WUTIOCTPAlUsl Pe3yNlbTaTOB THUIPABIMYECKOIO pacyeTra (HaJaJoO4yHOro, MOBEPOYHOrO,

KOHCTPYKTOpCKOro). [Ipn 3TOM Ha 9KpaH BBIBOASTCS:

—  JIMHUSA JaBJICHUS B MOJIAIOIIEM TPYOOIIPOBOIE,
—  JIMHUS TaBJICHUS B 00paTHOM TPyOOMpOBOJIE,
—  JIUHUS TIOBEPXHOCTH 3EMJIH,

— JUHUS TIOTEph HAIMopa Ha mmaiibe,

—  BBICOTA 3/1aHUA,

—  JIUHUS BCKUIIAHUSA,

— JIMHHA CTaTUYCCKOI'O HaIlopa.

[[BeT u CTUIb TMHMI 3a]1a€TCS TOJIB30BATEIIEM.
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HanmeHoBaHve yana TOU2-HT  T3U24  T3LUHT V3P V3P1-2  Ya3P-1- TKA-91  Wo1-91  WO-1-92  WO-1-93  WOKe4 V3928 Vr-9:2 KTC9-7 Y593 Va-9-4 KTC9-9 Y595 V3-96 Va-97 V3-2-30 V3-2-31 Va-2-31a
leopesnyeckas BbicoTa, M 49 49 49 60 60 60 59 59 60 59 60 60 60 62 61 60 57 55 53 52 51 51 49
b&%‘fﬂs;ﬁ‘g”ﬁ” 68.999 69.035 69.221 69.712 69.713 69.719 71.151 71.281 72.672 72.84 73.971 75.727 76.92 77.874 78.897 81.133 81.865 82,65 82.986 83.529 84.047 84.999 85.444
Pacrionaraemsiii Hanop, m 64.999 64.911 64.474 63.322 63.319 63.306 59.546 59.204 55.554 55.114 52.148 47.549 44,379 41.844 39.126 33.349 31.302 29.32 28.408 27.052 25503 22814 21.498
[AnvHa yuacTka, M 5 38.23 276.62 2 10 308 28 299 50 243 724 2 69 74 225 125 122 125 167 72 158 1306 201.4
DuameTp yuacTka, M 1.198 1.198 1.198 1.198 1.198 0614 0614 0614 0614 0614 0614 0614 0614 0614 0614 0614 0614 0.702 0614 0414 0.414 0.414 0.414
Motepu Hanopa  noaakowiem 0.052 0.251 0661 0.001 0.007 2.328 0.212 2.259 0.272 1.836 2.843 1.976 1.581 1.695 3.541 1.316 1.196 0577 0.812 1.032 1.737 0.871 1.497
Tpy6onposoae, M
MoTepu Haropa & o6paTHOM 0.036 0.186 0.491 0.001 0.006 1.432 0.13 1.391 0.168 1.131 1.756 1.194 0.954 1.023 2.236 0.732 0.785 0.336 0.544 0.518 0.952 0.445 0.762
Tpy6onpoeoae, M
Egsﬂ‘;f;: A eHUA BORLI B 2.496 1.991 1.201 068 0686 1.439 1.439 1.439 1.439 1.439 1.439 2513 2506 2,506 2,077 1613 1613 1.132 1.282 1.216 1.164 0.944 0.943
gg:ﬁ‘;f;: REEHAR BOREI B 2,076 4715 -1.034 0626 0604 1129 1129 1129 1129 1129 1129 -1.953 -1.946 -1.946 165 1.247 1247 -0.868 -0.969 -0.904 -0.858 0672 0671
‘H'ﬂ:e“,:;‘,’h'f NMHEliHBIe NOTEPU B g 75 5253 1.913 0585 059 6.047 6.045 6.045 4357 6.043 3.141 17.187 1833 18329 12,589 7.592 7.591 3.162 3889 7135 6.544 4.305 4295
‘c')“ce“;;';: TWHEIiHeIE MOTEPU B 5 743 3.898 1.419 0496 0457 372 3721 3721 2685 3723 1.94 10381 11.058 11.059 7.95 4538 4538 1.86 2225 3.949 3557 2179 2173

Pacxop B nopatolem

TpyGonposoae, Thi 9874.2644  7876.0607 47524296  2689.5375  2714.3335 14957682 14955459 14955257 14953099 14952738  1495.0984  2611.764 2604.5357  2604.486 21583996  1676.0687 16759784  1537.185 1332.0291  574.495 550.1575 446.1756 445.6675

Pacxopn B o6paTtHom

TpyGonposope, Thi -8213.9265 -6784.3508 -4092.509  -2475.2479 -2389.5083 -1173.0072 -1173.2295 -1173.2497 -1173.4655 -1173.5016 -1173.677  -2029.6513 -2022.8837 -2022.9335 -1715.1778 -1295.6488 -1295.739  -1178.9635 -1007.1698 -427.3347  -405.571 -317.3434  -316.9225

Pucynok 2. IIbe3oMeTpuueckuii rpadpuk (mpuMep NocTpoeHunst B NpOrpaMMHOM Komiuiekce Zulu)
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B tabnune noa rpadukom BBIBOIATCS JUIsl KaXAOrO y3Jia CETH HAaUMEHOBAHUE,
reojie3ndeckasl OTMETKa, BBICOTA IMOTPEOUTENs, HAMOpPbHl B TMOJAIONIEM U OOpPATHOM
TpyOONpoOBO/Iax, BEIMYMHA IPOCCEIMPYEMOr0 Hamopa Ha Mmaibax y moTpedurenei,
MOTEPH HAmopa MO y4yacTKaM TEIUIOBOW CETH, CKOPOCTH JABWKEHHUS BOJbI Ha y4acTKax
TerioBod ceth u  T.a0. KonmdectBo BbIBOguUMONM 1oa rpadukoM uHGOOpMAUH

HaCTpanBaCTCA IMMOJIL30BATCIICM.

Pacyer HOpMaTHUBHBIX NOTEPH TEIJIA Yepe3 H30ISALHIO.

[lenpro maHHOTO pacyeTa SIBISETCS ONPEACICHIUE HOPMATHUBHBIX TEILUIOBBIX MOTEPH
4yepe3 U30JSIUI0 TPyOOIpoBOI0B. TeIIoBbIE MOTEPH ONMPEICNIIIOTCS CYMMapHO 3a rojl C
pazouBkoi mo MecsmaM. [IpocMoTpeTs pe3ynbTaThl pacdeTa MOXKHO KaK CyMMapHO TIO
BCEW TEIUIOBOM CETH, TaK M MO KaXJOMYy OTAEJIbHO B3SITOMY HCTOYHHMKY TEILIOBOMN
SHEPTUM U KaXJAOMY IHeHTpalbHOMY TemioBoMy myHKTY (L[TII). Pacuer moxeTr ObITh

BBIIIOJIHCH € YYCTOM IIOIIPABOYHBIX KOB(b(bI/IHI/IeHTOB Ha HOPMBI TCINIOBBIX IIOTCPb.

#- Tennosas cets [paguk Cpegrerogoecie |F'acqu I'IDTprl | CoxpatuTh |
Tve [33.0 Teo  [200 Te |74 Trpgr 2.0 —
Tnoa [1800  Tes 200 Thog 350 Troge [10.0 I—ITHET
CyramapHeIe No NoaceTH
Tagp 700 Taop 350 Mo gaHHary yzy
[T oMPAECHEIA KOS PPHUMEHT Ha HOPMEI TENACBEIX NOTEPE B nagensue:
Pycckie saronoBkW 6 oTyeTe | [Bee Banenbus) - |
Mecay, M. MNpo.. Tve | Trp | Toog | Tofp | Txe | Onog Mean| Qodp Mean) Gyr_nog 7 | Qyr_non .| Gur_odp 1 | Oyr_o6p .| Gyr_nor 7 | Qyr_noT ...
o 744 00 00 00 0o oo ZFEed 12606 30205 524.9 3036.8 3305 83137 4151
‘noo oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
Fegpane 0 672 00 00 00 oo oo &5183 11386 81475 4741 8216.5 3|27 80311 3743
no oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
tapr o 744 00 00 00 0o oo ZFEed 12606 30205 524.9 3036.8 3305 83137 4151
no oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
Anpene 0 720 00 00 00 0o 00 2638 12200 87235 508.0 83034 3773 8626.2 am.7
no oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
[GET) o 744 00 00 00 0o oo ZFEed 12606 30205 524.9 3036.8 3305 83137 4151
no oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
MioHE 0 720 00 00 00 0o 00 2638 12200 87235 508.0 83034 3773 8626.2 am.7
no oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
Miane o 744 00 00 00 0o oo ZFEed 12606 30205 524.9 3036.8 3305 83137 4151
no oo oo 0o oo oo oo 0o 0o 0.0 0o 1A} 0o 0o
Aeryer O 744 00 00 00 00 00 2781 12606 9020.5 524.9 90968 3905 83137 415.1
na 0o o0 00 o0 oo Qo ] 0o 0o n.a 0. n.a 0o
Cewratpe O 720 00 00 00 00 00 26982 12200 87235 508.0 88034 3779 862E.2 401.7
na 0o o0 00 o0 oo Qo ] 0o 0o n.a 0. n.a 0o
Oktatpe O 744 00 00 00 00 00 27881 12606 9020.5 524.9 90968 3905 83137 415.1
na 0o o0 00 o0 oo Qo ] 0o 0o n.a 0. n.a 0o
HomSpe O 720 00 00 00 00 00 26982 12200 87235 508.0 88034 3779 862E.2 401.7
na 0o o0 00 o0 oo Qo ] 0o 0o n.a 0. n.a 0o
Heratpe O 744 00 00 00 00 00 27881 12606 9020.5 524.9 90968 3905 83137 415.1
na 0o o0 00 o0 oo Qo ] 0o 0o n.a 0. n.a 0o
Hroro: 32828.2 148429 106209.0 6180.4 107108.0 4598.0 104951.7 48875

Pucynok 3. Pacuer HOpMATHBHBIX TEIIOBBIX NOTEPH

Pe3ynbpTaThl BBITOJHEHHBIX PACYETOB MOKHO dKcTiopTupoBath B MS Excel.

13



3.1. I'pajpuueckoe mpeacraBieHHe 00HEKTOB CHCTEMbI TEMJIOCHAOKEHHNA C

NPUBA3KOIl K Tonmorpaguueckoii OCHOBe MYHHUIUNAJIBHOIO OOpPa30BaHUSA H C
HO U peuarb JApyrue

MOJIHBIM TONOJIOTHYECKHM ONMUCAHNEM CBSA3HOCTH 00HEKTOB
TemnoByro ceTb MOXHO H300pakaTh Ha KapTe, C MPUBSI3KOW K MECTHOCTH (TIO

KoopauHaraM, C HpHBHSKOﬁ K OKpY>Xaromnum 06’beKTaM), YTO IO3BOJIMT B JaJbHEHIIIEM

HC TOJIbKO TMPOBOAUTH TCINIOTUAPABINYCCKUC PaACUCTHI,
WHXXCHCPHBIC 3a1a4H, 3Hasd TOYHOC MCCTOHAXOXKACHUC TCIIJIOBBIX CETEH.

Vg
s,
Wiy,

DA Ko
3 N,
Bkpge

ATa

.
LT

N300paxenne TenJIOBOM CeTH HA KapTe ¢ NPUBA3KONH K MECTHOCTH
Zulu moxeT paboTaTh Kak B JOKAJIBLHOW CHCTEME KOOpIUHAT (IJIaH-CXeMa), Tak U

B OJTHOM U3 TeorpaduuecKux MpOSKIIUA.

Pucynok 4.
Cuctema nogaepxuBaet 6onee 180 gatymos, B Tom uucne 1[13-90, CK-42, CK-95
no 'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NAD83, EUREF 89.

Crucok nmoaaepKUBaeMbIX JaTYMOB OyJIeT pacIIupsIThCA.
Cucrema npeaniaraet Habop npeaonpeaesieHHbIX cucteM koopauHat. Kpome Toro,

MMOJIL30BATCIIb MOXKCT 3a4aThb CBOKO CHCTCMY KOOPAWHAT C MHIAHWBUAYAJIbHBIMHU
14



napameTrpamMu JUisl  MOAJIEPKUBAEMBIX CHUCTEMOW mpoekiuil. B dactHocTH, OJTa
BO3MOXHOCTb MO3BOJIUT, ITPU U3BECTHBIX NapaMeTpax (KIrodax Mepexo/a), IpuBsI3bIBaTh
JaHHbIE, XPAHSIIUECS B MECTHOM cHCTEMe KOOPJMHAT, K OJTHOM M3 TJI0OATBHBIX CUCTEM
KOOPJIHHAT.

JlaHHble, XpaHSAIIKMECs B pPa3HbIX CHCTEMax KOOPJIMHAT, MOKHO OTOOpaxaTh Ha
OIHOM KapTe, B oJHOW u3 mpoekuuil. [lpm sToM mnepecuer KoopauHAT (€Cld OH
TpeOyeTcs) U3 OJTHOTO JaTyMa B IPYro U U3 OJHOW MPOEKUIUU B IPYTYIO TPOU3BOJIUTCS
IIPU OTOOPAXKEHUH «HA JIETY.

JlaHHBIE MOKHO NIEPENPOCIMPOBATH U3 OJTHOM CUCTEMBI KOOPIUHAT B IPYTYIO.

Crenyer OTMETUTBH, YTO DJEKTPOHHAs MOJEINb, IPEIOCTABICHHAS 3aKa34MKOM,

ObLJIa BBITIOJIHEHA B JIOKAJIBHOU (MECTHOW) CHCTEME KOOPIMHAT.

3.2. Hacnoansaunﬂ 00bEKTOB CHCTEMbI TENJIOCHAOKEHU S

[Ipu paGote B reoMHPOPMAIIMOHHONW CUCTEME CE€Th JOCTATOYHO MPOCTO M OBICTPO
3aHOCHTCS C TOMOIIBIO MBIIIKA WU 10 KoopawHaTaM. [Ipm sTom cpa3y ¢gopmupyercs
pacdyeTHass Mojenb. llocie rpaduueckoro M300pakeHHS CHCTEMBl TEINIOCHAOKCHHUS,
HEO0OXOUMO 3a/1aTh PacueTHbIE MapaMeTphl OOBEKTOB U BHITIOJIHUTH COOTBETCTBYIOIINE
pacyeThl.

TemoBast ceTh BKJIIOYAeT B ce0si CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOmpoBOJbI), MOTPEOHUTENIb W Y3IIbl: IIEHTPAJIbHBIC TEIUIOBBIC ITYHKTHI
(LITII), HacocHble, 3alMOPHYID U PETYIUPYIONUIYIO apMmaTypy, Kamepbl U Jpyrue
3JIEMEHTHI.

HNcTounuk

Hcmounuk — 3T0 CUMBOJIBHBIA OOBEKT TEIJIOBOW CETHU, MOJCIUPYIOUINI peKuM
pabotel kotenbHOM unu TOLl. B matemaTnyeckod MOJEIM UCTOYHHUK MPEICTABISCTCS
CETEBBIM HACOCOM, CO3Ja0IIMM pACHOJIATAEMBIA HANOp, W NOANUTOYHBIM HACOCOM,
OTIPENISTISIONINM HAop B 0OpaTHOM TPyOONpoBoOe. YCIOBHOE 0003HAUECHHE UCTOYHHKA
B 3aBHCHMOCTH OT peXuma paboThl TpENCTaBICHO Ha pucyHKe Huxke. [lpu pabote
HECKOJIBKMX HMCTOYHMKOB HAa OJHY CE€Th, OJIMH M3 HUX MOXET BBICTYyNaTh B KadyeCTBE

MHUKOBOU KOTEJILHOU.
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L BHIAKYEH
L OTKKIYEH

Pucynok 5. YcjoBHOe n300paskeHue HCTOYHUKA
Yuacrtok
Yuacmok — 310 nunelnHplil 00bEKT, HA KOTOPOM HE MEHSIOTCS:
e  JHMaMeTp TpyOOIpoBOJA;
®  THI NPOKJIAJIKH,
®  BUJ U3OJAIIUU;
®  PACXO0J TEIIOHOCHUTEIIS.

JIByxTpyOHasi TerjioBas Ce€Thb H300pa)kaeTcsi B OJIHY JHMHUIO M MOXET, B
3aBUCUMOCTH OT JKEJIaHWUs IOJIb30BaTeNsl, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATH
cranaaptTHomy u3obpaxenuto cetu mo ['OCT 21-605-82.

Kak mo00i1 00BbEKT CeTH, y4acTOK MMEET pa3Hble PEKUMbI pabOThl, HAPUMED,
OTKJIIOYEH TMOJNAIOIIUNA» WIM «OTKIOYEH OOpaTHBI», CM. PHUCYHOK «PexXuMbl
M300paKEHUsI y4dyacTKa» . OTH PEXKUMBI TO3BOJSIOT CMOJAEIMPOBATh MHOTOTPYOHBIE

CXEMBI TEIUIOBBIX CETEN.

Pexum 1 - BkntwouyeHsl oba Tp-ga T - ¥

Pexum 2 » Beikniouersl oba Tp-pa T T

Pexum 3- - ~  Ortknriouex obpaTHelll Tp-4 - N [— - = .

Pexwm 4 OTknioueH nogatoLwuii Tp-a T T
[Mons3oeaTensckoe n3obpaxeHue ceTi W3obpaxenue cetu no FOCTY 21-605-82

Pucynok 6. M3o0pakeHne HECKOJbKHX COCTOSIHMH YYaCTKOB, 3aJaBaeMbIX Pa3HbIMHU

PECKUMaMHU

Yien
Y3en — 310 cuMBOIBHBIM O0BEKT TEmIOBOM ceTu. B TermuoBoil cetn ysmamu
ABIISIIOTCS. BCE OOBEKTHI CETH, KPOME HCTOYHMKA, IOTpeOUTENs] W YydYacTKoB. B

MaTeMaTUYEeCKOM MOJIeNTM BHYTPEHHEE Mpe/ICTaBIeHUE 00bEKTOB (KpOME UCTOYHHUKA,
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norpedutens, nepembruku, LTIl u perymstopoB) MomenmupyeTcs IBYMs Y3JIaMH,
YCTAaHOBJICHHBIMU Ha MOJAIOIIEM U 00paTHOM TPYyOOIIPOBOAAX.
YcnoBHOE 0003HAYEHHE Y3JIOBBIX OOBEKTOB B 3aBHCHMOCTH OT PEXUMa pabOThI

IpeJICTaBICHBI HA PUCYHKE 7.

Tennosad KaMepd

@ paseeTBneHue

»- cMeHa guameTpa

PucyHok 7. Yci0BHOe n300pakeHne y3J0BbIX 00bEKTOB

[IpocThIM y3710M B MOJIEAM CUUTAETCS JIFOOOU y3€ll, YbM CBOMCTBA CHELUATIBHO HE
oroBopeHsl. [IpocToil y3en Ciy>KUT TOJIBKO Il COCAVMHEHUSI YYACTKOB. TakuMH y3i1amu
IUISL MOJIENH SIBISIFOTCS TEIUIOBBIE KAMEPBI, OTBETBIEHUS, CMEHBI IMAMETPOB, CMEHA THIIA
MIPOKJIAJAKN WU TUIA U30JIALMH U T.JI.

LlenTpajibHbIEC TEIIOBbIEC MYHKTHI

Henmpanonuoiit mennoeoir nyukm (LTI) — 510 y3e1 JONOJIHUTEIBHOTO
peryaupoBaHus M pacCHpeesieHUs TEIUIOBOM dSHepruu. Hammume Takoro ysna
[IOApPa3yMeBaeT, YTO 3a HUM HAXOAMUTCSA TYIHUKOBAas CE€Th, C WHAUBULYAIbHBIMU
notpedurensamu. B I[TTI MoxeT BXOAUTh TOJBKO OAWH YYaCTOK M TOJIbKO OJUH Y4aCTOK
MOXET BBIXOAUTHb. [IprueM BXOAAIMMM Y4YaCTOK HIET CO CTOPOHBI MArucTpaiv, a
BBIXOJSIIMIA Yy4acTOK BeAET K KOHEUHbIM MoTpeOutensm. Buyrpennss konuposka LTI
3aBUCHUT OT €r0 CXEMbl MPUCOECIUHEHUS K TEIJIOBOW CETU. DTO MOKET ObITh I'PYNIIOBOM
JJIEBAaTOpP, TPYNIIOBOM HACOC CMEIIEHHUs, HE3aBUCUMOE IOAKIIOYECHHUE TPYIIIBI
norpedurenet, Ooinepsl Ha ['BC u T.1. Ha naHHBIE MOMEHT B pacnopsKeHUU

nonib3oBarens 28 cxem npucoenunenus L[TII.

o

Maructpane
3
3
3

i

Pucynok 8. M3oopaxenue L{TII
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BenomorareJibHbIM y4aCTOK
Bcnomozamenwvuulit yuacmok — yKazblBaeT Haydajo TPYOOINPOBOJIOB TOPSYETrO
BOJOCHAOKEHMSI MPU YEThIpeXTpyOHO# TeruioBor cetu mocie L[TII. Dto HeGombmioi
Y4aCTOK 3aKaHYMBAETCS IMPOCTBHIM Y3JIOM, K KOTOPOMY MOJKIIIOYAETCsl TPyOOIpOBOJ
ropsiyero BoJoOCHAaOXeHus, kak mnoka3zaHo Ha puc 9 «lloxgkmrouenue TpyOompoBoaa

I'BC».

BcnomorarensHbIA
y4acTok ansa UTN

/
uTn — “o

Pucynok 9. Iloakaiouenue Tpydonposoga 'BC
IHoTpeduTenn
Ilompeoumens — >TO KOHEYHBIM OOBEKT Yy4YacTKa, B KOTOPBIH BXOJHUT OIWH
MOJAIONIMA M BBIXOAUT OAWH oOpaTHBIM TpyOompoBoa TeruioBoi cetu. llox

nmoTpeduTesieM MoHUMaeTcss aOOHEHTCKUM BBOJI B 3JJaHUE.

BENKOYEH

OTENHYEH

Pucynok 10. YcioBHoe u3obpaxeHue noTpeduTeIs

[ToTpebuTenb TEIIOBOM PHEPTHH XapaKTEPU3yeTCsS PACUETHBIMH Harpy3KaMu Ha
CHUCTEMY OTOIUICHUS, CUCTEMY BEHTWJISIIUU W CUCTEMY TOPSYETr0 BOJOCHAOKEHUS U
pacyeTHBIMH TeMIepaTypaMH Ha BXOJE, BBIXOAEC TMOTPEOUTENs, W PacUCTHOU
TEMIIEpaTypoil BHYTPEHHETO BO3/1yXa. B OZHOMWMHEHHOM MpeiCcTaBIICHUH MOTPEOUTEINh
— 3TO Y3JIOBOM 3JIEMEHT, KOTOPHIN MOXET OBITh CBSI3aH TOJBKO C OJHUM YYaCTKOM.

BHyTpeHHssT KOAMpOBKAa TOTPEOUTENsT CYIMIECTBEHHO 3aBHCHUT OT €ro CXEMBI
MPUCOCANHEHUSI K TeIIoBOM cetn. CXembl MOTYT OBITH 2JIEBATOPHBIC, C HACOCHBIM

CMCHICHUCM, C HC3aBUCUMbBIM IIPUCOCIANHCHHUECM, C OTKPBITHIM WJIN 3aKPBITHIM OT60pOM
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Boabl Ha ['BC, ¢ perymsiTopamu TemmepaTypbl, OTOIUICHMsI, pacXxoja u T.a1. Ha maHHBIN
MOMEHT B pPacCHOpsDKEHUH T0b30BaTess 31 cxeMa mprcoeTMHEHUS TOTPEOnTENeH.

Ecam B 3maHMM HECKOJIBKO Y3JI0B BBOJAA, TO OOBEKTOM «IOTPEOUTENH» MOMKHO
onucaTh Kaxabld BBOJ. B Toxke BpeMs Kak OAMH MOTPEOUTENh MOKHO OMHCATh LIEbIi
KBapTaJl WM 3aBOJI, 33]1aB JUIsl TAKOTO MOTpeOuTeNss 0000IEHHbBIE TETUIOBBIC HArPY3KH.

O000meHHbl NOTPEOUTEND

Ob006wennvlit.  nompedumenp — CUMBOJBHBIH OOBEKT TEIJIOBOM CETH,
XapaKTEePU3YIOIMUICS TMOTPEOIIeMbIM pPAacXOJAOM CETEBOM BOJBI WM  3a/laHHBIM
COTPOTUBIICHHEM. TakuM MOTpEeOUTENIEM MOXXHO MOJECIUPOBaTh, HAMpPUMEp, OOIIYIO
Harpy3Ky KBapraa.

YcnoBHoe 00o03HaueHHEe 00OOIIEHHOrO MOTPEOUTENS B 3aBUCUMOCTH OT pEeXHMa

paboTHI MpeAcTaBieHo Ha pucyHnke 11.

BKNHOYeH
OTKNHOYeH

Pucynok 11. H300pa:keHue 00001IeHHOT0 MOTPeOUTEJIS

Takoit 00BEKT yAOOHO MCIOJIB30BaTh, KOTJAa BO3HHKAET HEOOXOIUMOCTH
paccuuTaTh TUIPABIUKY CeTH 0e3 mH(OpMallUM O TEIJIOBBIX HArpy3KaX U KOHKPETHBIX
cXeMax NPUCOEAMHEHHs moTpedureneil k TeruoBoil ceru. Hampumep, mpu pacuere
MarucTpajibHBIX CceTe WH(OpPMAIMU O KBAapPTaJbHBIX CETAX MOXET He OBbITh, a MJIA
OIICHKH TOTEeph HANopa B MarucTpajsix JOCTATOYHO 3a7aTh OOOOIIEHHBIE pPacxXxoiabl B
TOYKaX MPUCOSTUHEHUS KBAPTAJIOB K MaruCTpaIbHOM CETH.

B onnonuHelHOM uW300pakeHMHM He TpedyeTcs MOJKIoYaTh 0O00OIICHHBIN
MOTPeOUTENb HA OTACIIBHOM OTBOJSIIEM Y4acTKe, KaK B CIydae MPOCTOrO MOTPEOUTENS.
To ecTh B 3TOT y3€7 MOXET BXOAUTH U/WUIU BBIXOJUTH JIFOO0€ KOJIMYECTBO yU4aCTKOB. ITO

IIO3BOJIACT 6BICTpO u yI[O6HO, C MUHUMAJIBHBIM KOJINYCCTBOM HCXOAHBIX JAHHBIX.

|
I - > ——

HeTOMHUE 0505lWEeHHBIe NOTReBHTENKH

Pucynok 12. BapuaHThl BK/JIIOYeHHs 00001IEHHBIX MOTPeduTe /e
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3aaBuiKKa
3aoeurcka — OSTO CHMBOJIBHBIH OOBEKT TEIUIOBOH CETH, SBIISIOIIUICS
OTCEKAaIOIIMM YCTPOMCTBOM. 3aJBM)KKa KpOME JBYX pPEKHMOB padOThl (OTKpPHITA,
3aKphITa), MOXKET HAaXOAUTHCS B MPOMEKYTOYHOM COCTOSIHUM, KOTOPOE OMpeeNseTcs
cTeneHblo e€ 3akphITHA. [IpoMEeXyTOYHOE COCTOSIHHE 3aJIBHXKKH JIOJDKHO OIPEACIISITCS

pu €€ pexxuMe paboThI.

] OTKPBITA

N 3aKpbITa

PucyHnok 13. YcioBHOe u300pakeHue 3aABUKKH

YcnoBHOE 0003HAUEHUE 3aIOPHO-PETYIUPYIOIIETO YCTPOUCTBA B 3aBUCUMOCTH OT
pexuma paboThI:

3anBMKKa B OJTHOTMHEHHOM H300pakKE€HUU MPECTABIACTCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM MPEICTABICHUHU B 3aBUCUMOCTH OT 33JJaHHBIX [MAPAMETPOB B CEMAHTHYECKOU

0a3e JaHHBIX, MOXKET OBITh YCTAaHOBJIEHA Ha 000X TPYOOIPOBOIAX.

4 >

b—
a

Pucynok 14. OgHo/iMHeliHOe U BHYTPeHHee NpeAcTaBIeHHe 3aBUKKHU
IepeMmbIuka
Ilepembiuka — >TO CUMBOJIBHBIA OOBEKT TEIIOBOM CETHU, MOAEIUPYIOIINNA
YYaCTOK MEXY IMOJAI0IIUM 1 00paTHBIM TPyOOIPOBOJaAMH.
VYcinoBHOEe 0003HaYeHHE TEPEMBIYKA B 3aBHCHUMOCTH OT peXHMa pabOTHI

MIPE/ICTABICHO HAa PUCYHKE HHXKE.

20



OTKPpbITA

JdKpbIiT4

Pucynok 15. YciioBHOe nmpeacTaBjieHHe MePeMbIYKI
[lepeMbruka MO3BOJIIET CMOJAEIUPOBATH YYACTOK, COCAMHSIONIUNA MOMAIOMINN U
oOpaTHbIil TpyOONpoOBOABL. B 3TOT y3ed MOXKET BXOJIUTb W/WIU BBIXOJUTH JIHOOOE

KOJIMYCCTBO Y4YAaCTKOB.

Pucynok 16. Ilepembruka

Tak xak mepeMbluka B OJHOJIUHEHMHOM H300paKCHUH TIPEACTABICHA y3JI0M, TO JJIs
MOJICIMPOBAHMS COCAMHEHUSI MEXIY MOJAOUIMM TPYOOIPOBOJAOM OJHOTO yYacTKa U
oOpaTHBIM TpPYyOOMPOBOJOM JAPYrOro y4yacTKa OJHOTO JJIEMEHTAa «IIePEMBIUKay

HegnocTaTouHo. [loHamoOsTCs eme ABa ydacTKa: OJWH TOJBKO MOJAIONIWNA, JPYrou -

TOJILKO OOpaTHBIM.

Pucynok 17. Coegunenne Mex1y TNOAANIMM TPYOONPOBOIOM OJHOIO YYacTKa M

00paTHBLIM TPYOONIPOBOIOM JIPYIOro y4acTKa

HacocHasi cranuus
Hacocnas Cmanyus — CHUMBOJIbHBIN 00BEKT TEILJIOBOM CETH,

XapaKTEPU3YIOIIMNCS 3aJaHHBIM HAIlOPOM HJIM HAIOPHO-PACXOJHOM XapaKTEPUCTUKOU

YCTaHOBJICHHOT'O Hacoca.
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HacocHast craHiusi B OJHOJWHEHHOM H300paXCHHH TPEICTABISACTCS OIHUM
y310M. B 3aBHCHMOCTH OT TaONWYHBIX TApaMETPOB 3TOTO y3Jla HACOC MOMKET OBITH
YCTAaHOBJICH Ha TOJAMIIEM WIH o0paTHOM TpyoOompoBoae, JuO0 Ha 000uX
TpyOOIIpOBOAaxX OJHOBpeMeHHO. JIyis 3amaHusl HampaBieHHS IEHCTBUS Hacoca B ITOT
y3€ll TOJBKO OJMH YYacTOK OO0S3aTeNbHO JOJDKEH BXOAHWTH W TOJBKO OJHMH YYacTOK

JIOJKEH BBIXOIUTD.

Pucynok 18. Hacocnasi cranuus

Hacoc ™oxHO MopenupoBaTh JByMsi cmocobamu: JHOO Kak HJeallbHOE
YCTPOMCTBO, KOTOPOE U3MEHSET JaBlICHHE B TPyOONpOBOAE Ha 3aJaHHYIO BEJIHUYUHY,
nub0 Kak yYCTpPOWCTBO, paboTampliee ¢ Y4YeTOM peadbHON HAMOPHO-PACXOIHOM
XapaKTepUCTUKNA KOHKPETHOTO HAacoca.

B nepBom ciydae mpocTo 3a/1aeTcs 3HaU€HHE HAMopa Hacoca Ha MOJAIoIEM U/ WH
oOpatHOM TpybompoBoje. Eciu 3HaueHne Hamopa Ha OJHOM M3 TPYOOIPOBOJIOB PABHO
HYJI0, TO HAacOC Ha 3TOM TpyOorpoBoje OTCyTcTByeT. Ecnm 3HaueHue Hamopa

OTPHUIIATENIFHO, TO JTO O3HAYaeT, YTO HAcoc paboTaeT HAaBCTPEUy BXOJIIEMY B HETO

Y4acCTKYy.
H=10m H=-10mn
(et _'—-'l—l-—(} -.j}—l-—f_'_-.—.l-—q}
H=-10n H=10n

£0 |

20
20|
10

20 [

10|

s
]

Pucynok 19. IIse3omerpuueckue rpapuku
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Ha pucynke 19 BuaHO, Kak pasziuyHble HAIMpaBiCHHUS YYacTKOB, BXOISAUIUX U
BBIXOJIAIIUX M3 HACOCA B COYETAHUU C PA3HBIMM 3HAKaMH HAIopa, BIMSIOT HA pe3yJbTatr
pacuera, OTOOpa)KEHHBIN Ha MbE30METPHUUECKUX rpauKax.

Korna 3amaercst ToJabKO 3HAUEHHE HAMOpa Ha HACOCE, OHO OCTAeTCsl HEM3MEHHBIM
HE 3aBUCHMO OT IIPOXOISIIETO Yepe3 HACOC pacxoa.

Ecnu mMopmenupoBath paboTy Hacoca ¢ yuerom ero QH xapakrepuctuku, TO

CICAYCT 3aaThb paCcXOobl U HAIIOPHI HA I'PAHUIIAX pa60qe171 30HBI HacocCa.

Hmax —

Hmin ‘\H

Gmin Gmas

Pucynok 20. HanmopHo-pacxoiHasi XapaKkTepUCTHKA Hacoca

[To 3amaHHBIM JBYM TOYKaM OMpejensercs napadojia ¢ MaKCUMyMOM Ha OCH
JaBJICHUM, O KOTOpOW pacueT W OyAeT OmpeneNsTh Halop Hacoca B 3aBUCHMOCTH OT
pacxona. CieyeT OTMETUTh, UTO XapaKTePUCTHKA, 3aJjaBaeMasi TAKUM 00pa3oM, MOXKET
OTIUYAThCS OT PEeabHOM XapaKTepUCTUKU Hacoca, HO B Iipenenax pabodei obmactu obe
XapaKTEePUCTUKU MPAKTHYECKH COBMAAaroT. J[JIsi ONMMCaHus HECKOJIbKUX MapasuiesibHO
paboTaronmx HACOCOB JOCTaTOYHO 3a/JaTh WX KOJUYECTBO, M PE3YJIbTUPYIOIIAs
XapaKTepucTUKa OyJeT onpezesieHa pU pacyeTe aBTOMaTUUYECKHU.

Tak xak Hamopsl Ha TpaHuIax pabodeil oOnacTu Hacoca O6epyTcs U3 CIPaBOYHHUKA
Y BCETJIa MOJIOKUTEIBHBI, TO HAMPABJICHUE ICUCTBUS TAKOTO HAacoca OyJIeT ONPeaeIsaThCs
TOJIBKO HAIPABJICHUEM BXOSIIETO B Y3€J y4acTKa.

JApoccennpyromue ycrpoiicta

Jpoccenupyromuye ycTpOMCTBA B OJHOJMHEMHOM IPEACTABICHUMU SBISIOTCS
y3JIaMH, HO BO BHYTPEHHEW KOJUPOBKE — 3TO JONOJHUTENBHBIE YYACTKU C MTOCTOSHHBIM
WIN TIEPEeMEHHBIM COINpPOTHUBIIEHHEM. B apoccenupyromuii y3en 00s3aTelnbHO JTO0KEH

BXOJAUTH TOJBKO OAWH YHYAaCTOK, U TOJBKO OAWH YH4aCTOK M3 Yy3JIa JOJIKCH BBIXOAUTh.
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Ha nogawuem npySonpoboge Sregq
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Pucynok 21. JIpoccesupyiomme ycTpoicTBa
JApocceabHas maiida
Jlpoccenvnana  wiaiitba — ITO CUMBOJBHBIM  OOBEKT TEIUIOBOM  CETH,
XapakTepu3yeMbiil (PUKCUPOBAHHBIM COMTPOTUBICHUEM, 3aBUCAIIMM OT JUAMETpa IIaiObI.
JlpoccenbHas miaitba uMMeeT JBa pekuMa paboThl: BRIUMCISIEMAass U yCTaHABIUBaeMasl.
VYcranaBinuBaemasi maiba — 3TO HEperyjaupyeMoe COMPOTHBICHHE, TO BEIWYHHA

racMMoro 1aiiooi Harmopa 3aBUCUT OT KBaJIpaTa, MPOXOAIIEro yepes maildy pacxoaa.

BriyMcnAeMan wanba

| | YeTaHaenueaeman wainba

Pucynok 22. YcjoBHoe npejacTaBjieHne maiiobl
Ha pucynke Hue BHJIHO, KaK MEHSIOTCS NOTEPU Ha I1aii0e, yCTaHOBJICHHOW Ha

MOJIAFOIIEM TPYOOIIPOBO/IE, P YBEIMYCHUH pacxojia 4yepe3 Hee B J1Ba pasa.

G=6_25 G=12_.5
et it bt
B l il
50 50
40 40
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Pucynok 23. XapakTepucTHKHU Ipocce/IbHbIX MAii0
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Peryasitop naBjieHus
Pezynamop oOaenenusn - yCTpOWCTBO C MEPEMEHHBIM CONPOTUBIIEHHEM, KOTOPOE
MO3BOJIIET TMOJICPKUBATh 3a/JlaHHOE JaBjeHUE B TPYOONpPOBOAE B ONpPEIEICHHOM
Jara30He W3MEHEHUs pacxoda. PeryisTtop naBieHUs MOXKET YCTaHABIMBATHCA KaK Ha

MOoJIaloIIEeM, TaK U Ha 0OpaTHOM TPyOOIpoBO/IE.

G=12.5 G=25.0

o PH— o P—0
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Pucynok 24. Peryasitop 1aBjeHust

Ha pucynke 24 moxkaszaHo, 4TO TpH YBEIWYCHWH B JiBa pa3a pacxoja dvepes
pEryJisTop, YCTaHOBJIEHHBIH B OOpaTHOM TPyOONpOBOJE, AABICHHUE B PETYIUPYEMOM
y3JI€ OCTACTCS MOCTOSIHHBIM.

BenuunHa CcONpOTUBIICHUS pETYJISATOpa MOXKET HM3MEHSATBCS B Mpeaesiax oT
OCCKOHEYHOCTH JI0 CONPOTHBIICHHUS MOJHOCTHIO OTKPBITOrO peryistopa. Ecimm ycioBus
paboTHI CEeTU 3aCTaBISIOT PETYISTOP MOTHOCTHIO OTKPBITHCSA, TO OH HAYMHAET paboTaTh
KaK HEPETYJIUPYEMbIN IPOCCETUPYIONIUN y3€Il.

Peryasitop pacmoJsiaraeMoro Hamopa

Pezynamop pacnonazaemozo Hanopa — 3T0 CUMBOJIbHBIN OOBEKT TEIIOBOM CETH,
MTO/IJICPYKUBAFOIITUH 3a/TaHHBINA pacIioylaraeéMblid HaIop mocie ceos.

PaGora perymstopa pacroyiaraeMoro Hamopa aHalloTUYHa paboTe perynsTopa
JABJICHUS, TOJIBKO B 3TOM CIIy4ae PETYJATOP CTApaeTcs IE€pKaTh NOCTOSSHHOW 3aJaHHYIO

BCIIMYMHY pacriojaracmMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogarollem TpySonposoae

E PErynaTop pacnonaraemoro Hanopa Ha obpaTHom TpyBonposoge

Pucynok 25. Ycii0BHOe npecTaB/ieHHe PeryJsiTopoB HAnopa
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Peryasitop pacxoxa
Pezynamop pacxoda — 3TO CHUMBOJBHBI  OOBEKT TEIJIOBOW  CETH,
NO/IJIEPKUBAIOIINI 3aJaHHBIM I0JIB30BATEIIEM PACXO]] TEMJIOHOCUTEIIA.
Perynsitop MOXHO ycTaHaBIMBaTh, KaKk Ha IMOJAIONIEM, TaK W Ha OOpaTHOM
TpybonpoBoae. K pabore perymstopa pacxoia MOXKHO OTHECTH BCE€ CKa3aHHOE MO

PEryJIsATOPHI JaBICHHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoae

ﬁ perynaTop pacxoaa Ha o6paTHoM TpyGonposoae

Pucynok 26. Yci10BHOe npeacTaBjieHue peryJasTopoB pacxoaa

B cymectByromux 6a3zax nanueix «ZULU» mpemnycMmarpuBaroTcs CTaHIapTHHIE
XapaKTePUCTUKHU IO MPUBEJICHHBIM BBIIIE TUIIaM 00BEKTOB CUCTEMBI TETIJIOCHAOKEHHUSI.

CoctaB uHpOpMaLIUK MO KAXKIOMY TUIY OOBEKTOB HOCUT KaK MH(OPMATHUBHBIH
XapakTep (Hampumep: JJisi UCTOYHUKOB - HAWMMEHOBAHUE MPEANPHUSITHS, HAUMECHOBAHHE
MCTOYHUKA, JUIsl OTpeOuTeNnel - agpec y3ia BBOJA, HAUMEHOBAHHUE y3Jia BBOJA U T.1.),
TaKk U HEOOXOIUMBIN s (QYHKIMOHUPOBAHUS PACUETHONM MOJENH (Hampumep: s
WCTOYHHUKOB - T€O0JIe3UYecKas OTMETKA, pacueTHas TeMIeparypa B MOJAOIIEM
TpyOONpoBOIe, pacueTHas TeMIeparypa XoJoaHoi Bojbl). [lonmHoTa 3amonHeHus Ga3bl
JAHHBIX MO MapaMeTpaM 3aBHUCUT OT HAJIUYMS UCXOAHBIX JAHHBIX, MPEIOCTABICHHBIX
3aKka3uyukoM M OMPOUIEHHBIMH CYOBEKTaMHU CHUCTEMBI TEIUIOCHAOXKEHUSI HACEJICHHOTO
MYHKTA.

[Tpu xenanum MOJIL30BATENs, B CYIIECTBYIOIINE 0a3bl JAHHBIX MO OOBEKTAM CETH

MOXHO ):[O63.BI/ITB JOIIOJIHUTCIIBHBIC ITOJIA.

3.3. TlacmopTu3auus ¥ ONHMCAHWE PACYETHBLIX €IUHUI] TEPPUTOPHUAIBLHOIO

ACJTCHUA, BKIIIOYad AIMUHUCTPATHUBHOC

DONEeKTpOHHAas MOJENb MO3BOJIAET HAIVIAJHO Ha TOIIOOCHOBE TOPOACKOr0 OKpyra
pasrpaHU4YuTh W MACIOPTU3UPOBATH €AMHUIBI TEPPUTOPHAIBHOTO JAelieHHs. Takumu
IPaHULIAMU TEPPUTOPUATILHOTO JEICHUS MOTYT SBIISATBHCS:

—  KaJacTpoBbI€ KBapTalbl;
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—  TEIJIOCETEBbIE PAOHBI;

—  IUIAHUPOBOYHBIE PAOHBI;

—  aJMUHUCTPATUBHBIC PANOHBI.

Cerka pallOHUPOBAaHMS, HAHECEHHAs B DJJIEKTPOHHOW MOJENH, I103BOJISAET
npuBsA3aTh 0a3y JAHHBIX, COCTOSIYIO U3 CBEICHHH BXOIAIIMX B MACIOPT €AMHHULIBI
TEPPUTOPUATIBHOTO JIENIEHUs, K IJIOMATHOMY OOBEKTY, ONpPEIENAIOIeMY IPaHULIbI ATON

€IMHUIIBIL.

3.4. TI'mapaBiauYecKHii pacyeT TeIJIOBBIX ceTeil  JI00OH  cTemeHu
3aKO0JILIIOBAHHOCTH, B TOM YHCJIe THAPABIUYECKHI pacueT MPU COBMECTHOM padoTe

HECKOJIbKHX HCTOYHHKOB TEIJIOBOM JHEPIruu HA €/IMHYIO0 TCIJIOBYIO CE€ThH

Tennorunpasnuyueckuil pacuer nporpaMMHo-pacueTHoro komiiekca ZuluThermo
BKJIIOYAET B ce0s MOJIHBII HA0Op (QPYHKIMOHAJIBHBIX KOMIOHEHTOB U COOTBETCTBYIOILIUE
UM HH(OpPMAIMOHHBIE CTPYKTYphl 0a3bl JTaHHBIX, HEOOXOAUMBIX ISl THAPABINYECKOTO
pacudera u MOJIEJTMPOBAHUS TEIJIOBBIX CETEH.

Pa3MepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbLIOBAHHOCTH,

a TaKKe KOJMYECTBO TEIJIOMCTOYHUKOB, paOOTAOIIMX HA OOIYIO CETh - HE OTPAaHUYEHBI.
[Tocne co3nanust pacueTHONH MaTeMaTUYECKOW MOAETH CETH U (OPMHUPOBAHUS

NacHOpPTU3ALMUA KaXIOro OOBEKTa CeTH, B MOJYYUBLIEHCS DSIEKTPOHHOM MOJAEIU

TOpPOJICKOI'0 OKpYI'a MOT'YT BBINOJIHATHCS Pa3InYHbIE TEIUIOIMIPABIMYECKUE PACUETHI.

Pacuer cucrem TtemnocHaOXeHUsT MOXKET MPOU3BOJUTHCS C YUYETOM yTE€UeK M3
TEIUIOBOM CETH M CHUCTEM TeIUIONOTpeOseHus, a TakKe TEIUIOBBIX TMOTEPh B
TpyOOIpoBO/Jax TEIIoBOW ceTu. Pacder TemnoBbIX TOTEph BeAeTcs JUOO 110
HOPMAaTUBHBIM MOTEPSIM, JINOO MO PAKTUYECKOMY COCTOSHUIO U3O0JIALIUU.

PesynpTaTel pacueroB Moryt ObITH SKcnopTtupoBaHsl B MS EXcel, narmsmxo
MIPE/ICTABIICHBI C MOMOIIBIO TEMAaTHYECKOM PACKPACKU U MbE30METPUUYECKUX TPAPUKOB.
Kaprorpaduueckuit MaTepuan u cxema TEIIOBBIX ceTell MOXKeT ObITh 0pOpMIIEHA B BUJIE
JIOKYMEHTa C UCIOJIb30BAaHUEM MAKeTa MeYaTH

B macrosiiee Bpemst B coctaB pacueroB [IPK Zulu Thermo sxoaur 6 Tumos
THJIPAaBIMYECKOTO pacyera:

—  HQJIAJOYHBIA pacyer;
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— TIOBEPOYHBII pacyer;

- KOHCTPYKTOPCKHM pacyer;

—  pacuer TeMiiepaTypHoro rpaduka;

—  pacuer HaJeKHOCTH;

— pacuer HOPMAaTUBHBIX MOTEPH TEIUIA YEPE3 U3OJIALIUIO.

Hanaxo4yHblil pacyer TeMJIOBOH CEeTH

[enpro HaMagOYHOTO pacyeTra sBIseTCs obecrneueHue nmorpeduresneil pacueTHbIM
KOJIMYECTBOM BOJABl M TEIUIOBOM HHEpruH. B pe3ynbraTe pacuera OCYIIECTBISETCS
noadop 3J€BaTOpPOB M HUX COMEN, MPOM3BOAMTCA PACUYET CMECHTEIBHBIX H
JIPOCCENUPYIOUIUX YCTPOMCTB, ONpENENseTCsl KOJIMYECTBO U MECTO YCTaHOBKH
JpOCCeNbHbIX Iai0. PacyeT MoKeT NMpOW3BOAUTHCA MPU H3BECTHOM paACIOIaraeMoM
Harope Ha HCTOYHUKE M €ro aBTOMATHYECKOM IMoA00Ope B Cllydae, eciu 3aJaHHOTO
Haropa He10CTaTO4YHO.

B pesymprare pacuera oOmpeaesIOTCS pacxonbl W IIOTEPH  HAmopa B
TpyOONpOBO/AaxX, HAMOPbHl B y3JaX CETH, B TOM YHCIE pacrojiaraeMble HAmophl y
noTpeduTeneld, Temreparypa TEIUIOHOCUTENS B y3Jax ceTd (IpU YYeTe TEIUIOBbIX
MOTeph), BEIMYMHA M30BITOUHOTO HAmopa y MoTpeduTenel, TeMrepaTrypa BHYTPEHHETO
BO3/1yXa.

JlpoccenrpoBaHue M30BITOYHBIX HAOPOB HAa A0DOHEHTCKUX BBOAAX MPOU3BOMASAT C
MOMOIIIBIO COTENT 3JICBATOPOB M JPOCCENbHBIX MIai0. JlpoccenbHbie MMaliObl TiEepen
a0OHEHTCKMMH BBOJAMH YCTAHABJIMBAIOTCS aBTOMATHYECKHM HA TOJAIOIIEM, OOpaTHOM
wim  0boux TpyOOmpoBOAaxX B 3aBUCUMOCTH OT HEOOXOAMMOIO MJii CHUCTEMbI
ruapaBindeckoro pexuma. Ilpu paboTe HECKOJbKUX MCTOYHHKOB Ha OJIHY CETh
ONpENEACTCA pacHpelesicHue BOABI U TEIUIOBOM DJHEPIrUM MEXKIYy HMCTOYHHUKAMU.
[TogBoauTcs GanaHc Mo BOJE U OTMYIICHHOW TEIJIOBOM YHEPTHEH MEXy UCTOYHUKOM U
norpedutensamMu. Onpenensorcs MOTpeOUTeN U COOTBETCTBYIOIIMN UM HCTOYHHUK, OT
KOTOPOTO JIaHHbIE MOTPEOUTEHN MOTYUYatoT BOAY U TETNIOBYIO SHEPTHIO.

IloBepouHbIii pacyer TENJIOBOM CeTH

Llenbi0 TOBEPOYHOTO pacyera SIBISETCS OINpeAeTeHHe (PaKTHUYECKUX PACXO0B
TEIUIOHOCHUTENSI HAa y4acTKaX TEIUIOBOM CETH M y MOTpeOuTeNel, a TakkKe KOJIMYECTBE
TEIUIOBOM HPHEPIHH, MOTy4aeMoil moTpedureneM Npu 3aJaHHOM TeMIepaType BOABI B

MO/Ia0IIeM TPYOOIPOBO/IE U PACIIONIAraéMOM Harope Ha UCTOYHHUKE.
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CoznanHasi MaTeMaTuyeckas UMUTAIIMOHHAs MOJIETb CUCTEMBbI TEIIOCHA0XKEHUS,
ciayamass Uil pelICHWs TOBEPOYHOM  3ajadd, TO3BOJSIET  aHAJIU3UPOBATH
THAPABIMYECKU W TEIUIOBOM pEXUM palbOThl CHCTEMBI, a TaKXe MPOTrHO3UPOBATH
W3MEHEHHE TEeMIIepaTypbl BHYTPEHHEro BO31yXa y mnorpebuteneil. PacyeTs Moryr
IIPOBOJIUTHCS TIPHU PA3IMYHBIX UCXOJHBIX JTAaHHBIX, B TOM YHCIJIE aBaPUUHBIX CUTYaLUsX,
HarpuMep, OTKJIIOYEHUU OTMAENbHBIX YYaCTKOB TEIUIOBOM CETH, NEepeladyd BOJbI U
TEIJIOBOM HEPTUM OT OJHOTO MCTOYHUKA K JIPYroMy IO OJTHOMY U3 TPpYOONpPOBOJOB U
T.J.

B pesynprare pacuera oOmnpenensrOTCs pacxoAbl M IMOTEPU HAmopa B
TpyOONpOBO/AaxX, HAMOPbl B y3JaX CETH, B TOM YHCIE pacrojiaraeMble HAmoOphl VY
norpedurtenend, TeMmrepaTrypa TEIJIOHOCUTENSI B Y3Jlax CeTH (MPU Yy4YeTe TEeIIOBBIX
MOTEPh), TEMIEPATypbl BHYTPEHHET0 BO3/1yXa Y MOTpEeOUTENECH, pacXoAbl U TEMIEPATyphl
BOJBI HAa BXOJI€ W BBIXOJIE B KaXAYI0 CHUCTEeMy Teruionorpedsnenus. [lpu pabote
HECKOJIbKUX HUCTOYHUKOB Ha OJIHY CETh OINpPEEAETC pacipeiesieHe BOJIbI U TEIIOBOU
SHEPTrUU MexAy ucrouHukamu. [lonBoauTcs GanaHc 1Mo BOAE M OTIIYIICHHOW TEIJIOBOU
SHEPTUEeN MeXAy HMCTOYHUKOM M ToTpedutensMu. OnpenensroTcs MNOTPeOUTenu Hu
COOTBETCTBYIOIINI UM UCTOYHUK, OT KOTOPOTO JaHHBIC MOTPEOUTENN MOTYy4aloT BOAY U
TEIUIOBYIO SHEPTHIO.

KoHcTpyKTOpCKHIl pacueT TenjI0BoM ceTH

[lenpt0 KOHCTPYKTOPCKOTO  pacueTa SBISETCS  ONpEAeNICHHE JHUaMETpPOB
TpyOOIIPOBOIOB TYIMHUKOBOM M KOJBIIEBOM TEIIOBOH CETH MpHU TMPOMYCKE IO HUM
pacyeTHBIX PacXoJ0B MPHU 3aJaHHOM (WM HEU3BECTHOM) pacrojaraéMoM Hamope Ha
HMCTOYHUKE.

JlanHnas 3ajaya MOXKET OBITh UCIIOJB30BaHA TPH BBIJAU€ pa3pelieHdus Ha
MOJIKJIFOUEHHE TOTpeOuTesneil K TemIOBO CeTH, TaK KaK B Ka4eCTBE MCTOYHUKA MOXKET
BBICTYNATh JIIOOOW y3€J] CHCTEeMbl TETUIOCHAOKEHHUsI, HallpuMep, TerioBas kamepa. Jlis
Oosyee TMOKOTO peIIeHUs JaHHOW 3aJa4d MPEeIyCMOTpPEHAa BO3MOXKHOCTh H3MEHEHUS
CKOPOCTH JIBMXKEHHSI BOJABI MO Y4YacTKaM TEIUIOBOM CETH, UYTO MPUBOJMUT K U3MEHEHHIO
JTUaMEeTPOB TPYOOMIPOBO/Ia, a 3HAYUT U PACIIOIAraeMOTO HAMOpa B TOYKE MOIKIIOUCHHS.

B pesynbTaTe pacuera onpenenstoTcs IMaMeTpbl TPyOOIPOBOJOB TEIUIOBOW CETH,
pacrnoJjlaraeMblii Harmop B TOYKE MOJKIIOYEHUS, PAacXOibl, MOTEPU HAMOpPA U CKOPOCTH

ABWIKCHHUA BOABI HA YHaCTKaX CCTHU, PACTIOJIAraCMbIC HAIIOPbI HA HOTpe6I/ITeJI$IX.
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Pacuer TemneparypHoro rpaguxa

[enpio pacuera sBIsIETCS OMPEEICHNEe MUHUMAIIbLHO HEOOXO0IUMOM TeMIiepaTyphbl
TEIJIOHOCUTENI Ha BBIXOJE M3 MCTOYHMKA JUIsl 00ecredeHus y 3aJJaHHOTO TOTpeOUuTes
TEMIIEpaTypbl BHYTPEHHETO BO3yXa HE HUKE PACYETHOM.

Pacuer HagexHoCTH

[enpio pacuera sSBISETCS OIEHKA CIIOCOOHOCTH JEHCTBYIOMIMX U MPOEKTUPYEMBIX
TEIUIOBBIX CeTel HaJeKHO OoOecrneurnBaTh B TEUEHHME 3aJJaHHOTO BpPEMEHH TpeOyembie
PEXHMMBI, MapaMeTpbl M KayeCTBO TEIUIOCHAOKEHUS KaKJIOT0 MOTPEOMTENs, a TaKKe
000CHOBaHME HEOOXOAMMOCTU U MPOBEPKU 3(HPEKTUBHOCTH pean3alid MEpPONPHUITUH,
MOBBIIAIONINX HAICKHOCTD TEIJIOCHA0KEHUS TOTpeOUTeNeH TEII0BOM YSHEPTUH.

PacyeTr HOpMaTHBHBIX NOTEPH TENJIA Yepe3 U30IALUI0

[{enpro qaHHOTO pacyeTa ABISIETCS ONPEACICHUE HOPMATUBHBIX TEIJIOBBIX MOTEPh
4yepe3 U30JSUI0 TPyOOIIpoBOJOB. TeroBble NOTEPH OMPEAEISIOTC CYMMApHO 3a TOJ C
pa3buBkoi mo mecsuaM. [IpocMoTpeTs pe3yabTaThl pacyeTa MOXKHO KaKk CyMMapHO IO
BCEM TEIIOBOM CETH, TaK M MO KAXKIOMY OTHEIBHO B35ATOMY HMCTOYHUKY TEIUIOBOU
SHEPTUU U KaXJIoMy IeHTpaidbHoMy TersioBomy nyHKTY (LITII). Pacuer moxker ObITH
BBITNIOJIHEH C YYETOM MONPABOYHBIX KOI(PPHUIIMEHTOB Ha HOPMBI TETIOBBIX OTEPb.

Pe3ynbTaThl BHIMOJIHEHHBIX paCYeTOB MOXKHO 3KcroptupoBath B MS Excel.

3.5. MogaeanpoBanne BceX BH/JIOB IepeKJIIOYEeHHH, OCYIIeCTBJIsIEMbIX B
TEIUIOBBIX CeTAX, B TOM YHCJe TMNEePeKJIYEeHUIl TeMJIOBBIX HArPy30K MEXKIy

HCTOYHHUKAMM TEIJIOBOM JHEPIruu

[Tporpammuoe  obecreyenne [IPK  ZuluThermo mo3BoasieT  mpoOBOIUTH
MOJICTUPOBAHNE BCEX BHUOB MEPEKIIOYCHUN B «THIpaBIUYeckoi mozenn» ceTH. CyTh
3aKJII0YaeTCS B aBTOMATHYECKOM OTCJICKUBAHUU MPOrPAMMON COCTOSIHUS 3allOpHO-
peryIupyIonie apMaTypbl U HACOCHBIX arperaToB B 0a3c JaHHBIX OMHCAHHUS TEIIOBOM
cetu. JIt00oe mepeKifoueHre Ha CXeMe TEIUIOBOW CETH BIICUET 3a COOON aBTOMATHYECKOES
BBITIOJTHCHUE TUPABINYECKOTO pacyera, ¥, TAKUM 00pa3oM, B JIt0OOW MOMEHT BPEMECHHU
M0JIb30BaTEb BHIUT TOT THAPABINYECKUN PEXHUM, KOTOPHIH COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCEH COBOKYITHOCTH 3allOpPHO-PETYJIMPYIOIIEH apMaTypbl ¥ HAaCOCHBIX

arperaToB Ha CXEME TEILIOBOM CETH.
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[lepexntoyeHus: MOTYT ObITh KaK OJIMHOYHBIMHU, TaK M TPYHIOBBIMHU, JJISl JHOOOM
BBIOpaHHOM (TOMEUEHHON) COBOKYITHOCTH MEPEKIIOYAEMBIX JIEMEHTOB.

JUIs HACOCHBIX arperatoB M UX TPyNN B MOJENH JOCTYIHBI HECKOJBKO BHJIOB
MIEPEKIIIOYCHUM:

—  BKJIIOYCHHE/BBIKIIOUECHHE;

—  JIpOCCEIMPOBAHUE;

— M3MEHEHHE YacTOThI BpalllEHUs IPUBO/IA.

3aJBWKKM  TUIA  «OpOCCENb», TOMHMO  JABYX  KpallHUX  COCTOSIHUU
(OTKpBITa/3aKpBITa), MOTYT HMMETh  IPOMEXKYTOYHOE  COCTOSHHE  «IIpHKaTay,
ompenensieMoe B 100 B MPOLIEHTaX OTKPBITUS KJIalaHa, JIM00 B YUCJIE 000OPOTOB IITOKA.
I[Ipy 5TOM  COCTOSSHUM  3aJBMXKKAa  MOJEITUPYETCS  CBOMM  THJIPABIMYECKUM
COTIPOTHUBIICHUEM, PACCUUTAHHBIM I10 TTACTIOPTHOM XapaKTEPUCTUKE KilaraHa.

[Ipn m000M MEpeKIIOYEeHNH HACOCHBIX arperaroB B HACOCHOM CTaHIIMM WM Ha
HUCTOYHUKE aBTOMATHUYECKH IEPECUUTHIBACTCA CyMMapHas  pacXOIHO-HamopHas
XapaKTepUCTUKA BCEW COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

JUis peryisiTopoB AABJICHHUS M pacxoja MNEPeKIIOUYEHUEM SBIIAETCS M3MEHEHUE
YCTaBKHU.

Jlnst moTpebuTenel nepeKItoueHueM SBIIseTCs Jr000€e U3 CIeTyIOUMX JeHCTBUI:

—  BKJIIOYEHHME/OTKIIIOUEHHE OJTHOTO MJIM HECKOJIBKUX BUJIOB TEIJIOBOM HAarpy3KHu;

— OrpaHuWYeHHe OJHOTO MM HECKOJBKHUX BUOB TEIJIOBOW HArpy3KH;

— W3MEHEHUEe TeMIlepaTypHOro rpaduka WIM  YAENbHBIX  PACXOJIOB
TEIUIOHOCUTENS IO BU/IaM TEIJIOBOM Harpy3KH.

IIpenycmotpena reHepanus CHEIAJIbHBIX OTUYETOB 00
OTKJIFOUEHHBIX/BKJIIOYEHHBIX a0OHEHTaX U y4acTKax TEIIOBOM CETH, COCTOSTHUE KOTOPBIX
M3MEHWIIOCh B PE3YNbTAaTE MOCIEIHETO MPOU3BEAECHHOIO €AMHUYHOIO WIN I'PYNIIOBOIO
MEePEKITIOYEHHS. DTH OTUETHI MOTYT COAEPkKaTh 000 HHPOPMALIMIO 00 ITUX 00BEKTaX,
coJieprKallyrocsi B 6a3e JaHHbIX.

PexuM ruapaBIudyeckoro MOJAEIMPOBAHMS MO3BOJISIET ONEPATUBHO I0JydYaTh
OTBETHl Ha Bompochkl Tuma «Yrto Oyner, eciu...?» DTO AAaeT BO3MOXKHOCTH H30€XKAaTb
OLIMOOYHBIX JIEHCTBUN MPU PETYIMPOBAHUU pPEXUMA U IEPEKIIOUEHUSX HA peanbHOU

TEIIJIOBOU CETH.

31



[TogcucreMa rugpaBIMYECKUX PACYETOB MO3BOJIIET MOJEINPOBATH POU3BOJIbHBIC
PEKHUMBI, B TOM YHUCJIE aBAPUIHBIE U MEPCIEKTUBHBIC. [ MIpaBIMUYeCcKOe MOJAETUPOBAHUE
IIPEANOaraéT BHECEHHE B MOJENIb KaKUX-TO HM3MEHEHHU C IE€JIbI0 BOCIIPOU3BEACHUS
PEKHUMHBIX TOCJIEACTBHM ATUX HW3MEHEHUM, KOTOpPHIE HMCKAXKAKOT PEAIbHBIE JaHHBIC,
ONMCHIBAIOIINE IKCIUTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYILIEM COCTOSIHHUH.

IToncucrema TUAPABIMYECKUX pacyeToB COZICPKUT CHeLUaIbHbIN
UHCTPYMEHTApHil, TMO3BOJIAIONIMN 1 UeJIed  MOJEIMpOBaHUs  CO3[aBaTb U
aJMUHUCTPUPOBATH CIICIIMAIbHBIE «MOJEIbHBIE» 0a3bl — HAOOPHI JAHHBIX, KIIOHUPYEMBIX
U3 OCHOBHOM (KOHTpPOJIbHOM) 0a3bl JaHHBIX OMUCAHUS TEIJIOBOW CETH, Ha KOTOPBIX
MpeAyCMaTPUBAETC TMPOU3BEACHUE JIOOBIX MAaHUMYJANMK O€3 pPHUCKAa HCKA3UTh WIH
MOBPEIUTh KOHTPOJbHYIO 0a3y. J[aHHBIM MeXaHU3M TaKke 00ecreYrBacT BO3MOKHOCTh
OCYIIIECTBIICHUS] CPABHUTEILHOTO aHATN3a PA3JIUYHBIX PEKUMOB paOOThI TEIJIOBOM CETH,
peaTn30BaHHBIX B MOJENBHBIX 0a3ax, Mexay co0oil. B yacTHOCTH, HarJSIAHBIM
AHAIUTUYECKUM WHCTPYMEHTOM SBIJISETCS CPaBHUTENIbHBIN MbE30METPUUECKUN Tpaduk,
Ha KOTOPOM MPUBOJATCS HU3MEHECHHUS THAPABINYECKOTO PEXKUMA, MPOU3OILICANIEE B

PE3YJIbTAaTC TCX UJIM MHBIX MaHHHynHHHﬁ.

3.6. Pacuer 0anaHCOB TeIUIOBOH HJHEPruM MO HMCTOYHMKAM TeIJIOBOM

JHEPruH U M0 TEPPUTOPHAILHOMY NPU3HAKY

Ilenpro gaHHOrO pacdera SBIIAETCS pacdyeT CYIIECTBYIOIIMX M MEPCHEKTUBHBIX
NOoTpeOHOCTEN B TEIJIOBOM SHEPTUU NMOTPEOUTENEH B KaXKIOM CYObEKTE OKpYra, C LENbI0
YCTAHOBJIEHUS JOJU MOJIE3HOI'O OTIYCKa TEIUIOBOM 3HEPrUU B CETh U 3HAYEHUM MOTEPH
SHEpPIruMu.

Pe3ynbTaThl BBITOJHEHHBIX PACYETOB MOXKHO KCHIopTUpoBaTh B MS EXcel.

3.7. Pacuer moTeph TeNI0BOW JIHEPruM 4epe3 H30JASALMI0 U € YTeYKaMU

TENJIOHOCHUTEJIA

Ilensro faHHOTO pacuera ABIIIETCS ONpPEAEIEHNE HOPMATUBHBIX TEIJIOBBIX NOTEPh
4yepe3 U30JSUI0 TPyOOIIpoBOJOB. TeIIoBbIe MOTEPH ONPEEISIIOTCA CYMMapHO 3a IO €
pa3buBkoi mo mecsuaM. [IpocMoTpeTs pe3ysibTaThl pacyeTa MOXKHO KaK CyMMapHO IO

BCEU TEIJIOBOM CETH, TAaK U MO KAXKIOMY OTACIBHO B3TOMY UCTOYHUKY TEIUIOBOU

32



SHEPrUU U KaxJIoMmy leHTpaidbHoMy TeroBoMmy nyHKTY (LITII). Pacuer moxeT ObITh
BBITIOJTHEH C YYETOM MOMPABOYHBIX KOIP(UIIMEHTOB HA HOPMBI TEIIOBBIX MOTEPb.

[IpocMoOTpeTh pe3ynbpTaThl pacyera MOKHO KaK CYMMAPHO IO BCEW TEIIOBOU CETH,
TaK W MO0 KaXJAOMY OTHAEIBHO B35TOMY HCTOYHUKY TEIUIOBOM SHEPTUHA H KaXIOMY
neHTpaipHoMy TemmoBomy mnyHkTy (L[TII), a Takke MO pa3IU4HBIM BIAJENbIAM
(banmancoaepkaTessiM) Y4aCTKOB TETUIOBOM CETH.

B03MOXHO KONMMpPOBaHME WCXOAHBIX MAHHBIX OT OAHOro uctouHuka win L[TII
cpa3y BceM oObeKkTaM, oTaeabHO uctouHukaM, LTIl no xontypy oromnenus win ['BC.

Taxoxe PE3YJIbTAThI BBIIIOJIHCHHBIX PACUCTOB MOKHO ITOCMOTPCTDh SKCIIOPTUPOBATL B MS

Excel.
Pacyer HOPMAaTHEHDBIX TEN/IOEbBIX NOTEPL I
| = Tennoeas ceto Mpaduk Cpeareroaossie e T Corpaamms
=) Korenbras Nt 1 Tue -26.0 Tco 95.0 The 5.5 Trpgr (20
utn-3 Orver Komnposars
Tnoa 150.0 Tee 200 Tnoa [B20 Tnoge (100
312 ) ? {r8c) Tod a0 Tobp 490 (®) Cyrmmaprsie no noacet
S o6p . of ;
uTn -1 (rec O Mo aarHoMy yaay
utn-2 A Nonpasousbsit Koe SPUUMEHT Ha HOPMB! TENAOBSIX NOTEPS Bnanensust
uTn-2(recy
EA Pucckue saronosku & otuere (Bee snagensusi) ~
M. Mpo... Tus Trp | Tnoa | ToGp | Txe | Qnoalkan| Qobp Nkan Gyt _noa v | Qyr_noa ... GyT_o6p 7 | Qyr_o6p ...| GyT_nor 7 | QyT_no7 ...
_j0 744 -7.8 0.0 1026 542 50 96.7 415 186.2 182 192.0 954 320.8 18.7
n o 78 00 600 00 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 672 -7.8 0.0 1026 542 00 874 374 168.2 173 173.4 94 289.7 208
no -78 00 600 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 744 -39 0.0 921 505 00 880 37.7 187.7 173 1524 9.7 3208 16.3
no -39 00 600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 720 3.1 0.0 728 435 00 6954 258 1839 134 186.7 8.1 3104 158
no 31 0.0 600 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Man 0O 4 98 0.0 537 360 00 03 01 1.0 0.1 1.0 0.0 3208 163
n 740 98 0.0 600 00 0.0 666 15.8 190.4 11.4 193.7 0.0 0.0 0.0
Viors O 0 150 00 3789 282 00 0.0 0o 0.0 0.0 00 0.0 3104 158
n 720 150 00 600 00 00 648 15.4 1853 111 1885 0.0 00 0o
Wons O 0 178 00 287 243 00 0.0 0o 0.0 00 00 00 3208 16.3
n 7a4 178 00 600 00 0.0 669 158 1815 115 1847 0.0 00 00
AsrycT 0O 0 160 00 347 278 00 0.0 00 0.0 0.0 0o 0.0 3208 163
n 744 160 00 600 00 00 669 158 1815 115 1847 0.0 00 0.0
Certafps O 700 109 00 505 32346 00 454 212 181.0 8.1 182.2 6.3 3104 15.8
n 20 109 00 600 00 0.0 1.8 04 51 03 52 0.0 00 00
Oxtabpes O 744 49 0.0 678 415 00 674 288 190.6 123 193.1 8.0 3208 16.3
n o 43 00 600 00 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
HorGpe 0O 720 0.3 0.0 823 470 00 77.2 331 1828 15.0 186.4 g8 3104 158
n o 0.3 0.0 600 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dexabps O 744 5.0 0.0 851 516 00 S0.5 388 187.3 178 1823 9.9 3208 16.3
n o -5.0 0.0 600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mroro: 8935 331.8 2232.7 166.9 2276.4 69.7 3776.6 200.7

Pucynok 27. Pe3yabraThl pacyera norepb TeINJIOBOH JIHEPruM uepe3 H30JSALUI0 U €

yTquaMn TCIIJIOHOCHUTECJIA
3.8. Pacuer mokazareieii HAIeKHOCTH TEILIOCHAOKEHU A

[enpto pacyera sSBISETCS OLEHKA CIIOCOOHOCTH JEHCTBYIOIIMX U MPOEKTUPYEMbBIX
TEIUIOBBIX CETel HaJeKHO oOecnedrBaTh B TEUCHHE 33JaHHOTO BPEMEHH TpeOyemble
PEXKHUMBI, TAapaMeTpbl U KayecTBO TEIUIOCHAOXKEHUSI Ka)XJO0ro MOTpeOuTens, a Takke
000CHOBaHHE HEOOXOIUMOCTH U MPOBEPKH IPPEKTUBHOCTH PEATHIALUN MEPOTIPUATHH,

MOBBIIAIONINX HAIC)KHOCTh TEIJIOCHA0KEHUS TOTpeOUTeNeH TEII0BOM YSHEPTHUH.
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OneHka HAAECKHOCTH TEIUIOBBIX CETeM OCYIIECTBISETCS MO pe3ylbTaTaM
CpPaBHEHHUSI PACUYETHBIX 3HAUYCHMM TMOKa3aTened HaAS)KHOCTH C HOPMHUPOBAHHBIMU
3HAYCHHUSAMHU 3THUX TOKa3aTejel B COOTBETCTBUU ¢ mojoxkeHusMu m. 6.28 CHull 41-02-
2003.

O0ocHOBaHME HEOOXOAMMOCTH pealu3aluy  MEPONPUATUM, IOBBIMIAIOIINX
HAJIeKHOCTh TEIJIOCHAOKEHUSI MOTpeOuTEeNell TEIIOBOM SHEPrUH, OCYIIECTBISIETCS IO
pe3ysbTaTaM KaueCTBEHHOT'O aHaJIM3a MOJYyYEeHHBIX YHCIEHHBIX 3HaYCHU .

[IpoBepka  S(PEKTUBHOCTH  peaiu3aluyd  MEPONPHUATHI,  MOBBIIIAIOIIUX
HA/ISKHOCTh TEIJIOCHAOXKEHUSI TMOTpeOuTeNneil, OCYUIECTBISIETCSl IyTeM CpaBHEHUs
UCXOJHBIX (MOJIYYEHHBIX JO pealu3aluu) 3HAUYEHUM T[OoKas3aTelled HaJeXKHOCTH, C
pacyeTHBIMU 3HAUEHUSMHM, TOJYyYEHHBIMH TIOCIEe peanu3anuu  (MOJAETUPOBAHMUS

peanusaiim) STUX MEPONPUATHH.

3.9. I'pynnoBbie N3MEeHEHHUSI XaAPAKTEPUCTHK 00beKTOB (YYACTKOB TEMJI0OBBIX
ceTeil, morpeduTesieil) MO 3aJaHHBIM KPHUTEPUAM ¢ LeJbI0 MOJeJMPOBAHUS

PA3THYHBIX NEPCHIECKTUBHLIX BAPDUAHTOB CXEM TEeMJIOCHAOKEeHHA

JIaHHBII ~MHCTPYMEHT IIPUMEHHM [UIS  pas3lMYHBIX [eJIe W 3a1a4
THIPaBINYECKOro MojieaupoBanusa. OCHOBHBIM MpeAHA3HAYEHHUEM SIBIISIETCS KanuOpoBKa
pacyeTHON THUIPABIMYECKOW MOJETH TEIioBOo ceTu. TpyOompoBOJasl  peanbHOM
TEIUIOBOM CEeTH BcerjJa HUMEIT (U3MYECKHEe XapaKTePUCTHKH, OTIMYAIOIIUecs OT
IIPOEKTHBIX, B CHIIy IIPOMCXOASAIINX BO BPEMEHU U3MEHEHUN — KOPPO3MM U BbIIAJICHUS
OTJIOXKEHUM, OTPAXKAIOIIMXCS HAa W3MEHEHUM OJKBHMBAJICHTHOM IIEPOXOBATOCTH H
YMEHBIIEHUH BHYTPEHHETO JAMaMETpa BCIEACTBHE 3apacTaHus. DTH U3MEHEHUS BIMSIOT
Ha THUAPABIMYECKUE COMPOTHBIIEHUS YYacTKOB TpPyOONMpOBOJIOB, M B MacmTadax
TermoBoil ceth MO 3TO NPUBOAWUT K 3HAYUTENIBHBIM PACXOXKICHUSAM PE3YJIbTATOB
TUAPABIMYECKOTO pacyera Mo «IIPOEKTHBIM» 3HAYECHMSIM C PEAJbHBIM T'MIAPABIMYECKUM
pPEXKUMOM, HaOIIOaeMbIM B JKCIUTyaTHpyeMoO#l TeraoBoil cetu. C apyroil CTOPOHHI,
U3MEPUTH [JEUCTBUTEIIBHBIE 3HAYECHUS IIEPOXOBATOCTEM W BHYTPEHHUX JAUAMETPOB
YYaCTKOB JEHCTBYIOIIEH TEIJIOBOM CETU HE MPEACTABIAETCA BO3MOXKHBIM, IOCKOJIBKY 3TO
notpeboBasio Obl MacCOBOIO BCKPBITHS TPYyOONPOBOJIOB, YTO BPSA JH PEaTU3yeMoO.
[TosToMy 3T 3HA4YEHHS] MOXKHO JIMIIb KOCBEHHBIM 0O0pa3oM OILEHUTh Ha OCHOBAaHHUH

CPaBHEHUS PEeaIbHOrO (HA0JII0JaeMOI0) MHMIAPAaBINYECKOrO PeXXUMa C pe3ysibTaTaMU
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pacuyeToB Ha TMAPABIMYECKOM MOJEIM, M BHECTM B pACYCTHYHO  MOJEIb
COOTBETCTBYIOLIME IMONPaBKU. B 3TOM, B mepBOM NpUONMKEHUH, U COCTOUT IPOLIECC
KaJTnOPOBKHU.

WHCTpyMEHT TIpyNIOBBIX ONEpaldid  IO3BOJIAET  BBIIOJHUTh  W3MEHEHUE
XapaKTEpUCTHUK JUIsl IIOJIMHOKECTBA Y4aCTKOB TEIUIOBOM CETH, ONPEAEIEMOr0 3aaHHBIM
KpUTEpPUEM OTOOPA, B YACTHOCTH:

— 10 Bcell 0a3e JaHHBIX ONKCAaHUS TEIUIOBOM CETH;

— 10 OJHOM W3 CBS3HBIX KOMIIOHEHT TEIUIOBOM ceTu (TEmIoBOH 30HE
HMCTOYHHKA);

— 10 HEKOTOpol  rpaduueckoil  o0OMacTH, 3aJaHHOW  MPOU3BOJILHBIM
MHOTOYTOJIBHUKOM;

—  BJI0JIb BBIOPAHHOTO MYTH.

[Tpu sTOM Ha 71000 U3 BBIIICNIEPEUUCIEHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPUEB
MOXXET OBbITh HaJIOXKEHAa CYNEPIIO3ULIUS KPUTEPUEB OTOOpa MO KIaCCUPUIUPYIOIIUM
MIPU3HAKAM:

— 0 TOJAIIUM WIM O00paTHBIM TpyOonmpoBoAaM TEIJIOBOM ceTu, JH00
CUMMETPUYHO;

— [0 BHUAY TEIUVIOBBIX ceTell  (MarucTpalibHble, pacHpeleiauTeNbHbIE,
BHYTPUKBAPTAIbHbBIE);

— 110 yYacTKaM TEIUIOBOM CETH ONMPEETICHHOIO YCIOBHOTO IMaMETpa;

— I10 y4acTKaM TEIUIOBOM CETH € ONPEIEIICHHBIM TUIIOM IPOKJIAIKHU, U T.II.

Kputepun or6opa MoOrytr ObITh NPOU3BOJBHBIMU IMPHU COOIIOJEHUH OCHOBHOTO
TpeboBaHus: WH(GOPMAIIHS, HA OCHOBAHUU KOTOPOW CTPOUTCS OTOOp, JOJKHA B SIBHOM
BU/JIE IPUCYTCTBOBATh B MACTIOPTHBIX ONUCAHUAX YYACTKOB TEIUIOBOM CETH.

JlJis y4acTKOB TEIUIOBBIX CETeW, OTOOPAHHBIX MO OMpEeIeIeHHOW COBOKYIMHOCTH
KPUTEPHUEB, MOKHO MPOU3BECTH JIOOYIO U3 CIEIYIOIIUX OTIEePAIIHiA:

— M3MEHEHHUE SKBUBAJICHTHOW IIEPOXOBATOCTH;

— M3MEHEHHE CTENEeHHU 3apacTaHus TpyOOIpOBOIOB;

— u3MeHeHHue Ko PUIMeHTa MECTHBIX MOTEPh;

— H3MEHEHHE cIocoba pacdcTa COIPOTUBIICHUA.
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[Tocne nmpoBeaeHust cepur U3MEHEHUN XapaKTEPUCTUK Y4aCTKOB TPYyOOIPOBOIOB
TEIUIOBOM CETH ABTOMATUYECKH MPOU3ZBOJUTCS TUAPABIMYECKUN pacyeT, pe3yabTaThl
KOTOPOTO Ccpazy ke JOCTYIHBI JUIsl BU3yaJIU3allMi Ha CXEME U aHaJIu3a.

[TockonbKy TpU M3MEHEHHM XapaKTEPUCTHK YYACTKOB CETH TEIJIOBOM CETH HUX
nacropra He MOIU(GUIUPYIOTCS, B JIIOOOH MOMEHT MOXHO BEPHYTHCS K HMCXOJIHOMY
COCTOSIHUIO PpAacYeTHOM THAPABIMYECKOM MOJEIH, OIpPEAEIIeMOMY NacHOPTHBIMU

S3HAUYCHUAMHA XaPaAKTCPUCTHUK YUACTKOB TCIJIOBOM CETH.

3.10. CpaBHuTe/IbHbIe TIbe30MeTpHUYecKHe Trpauku AJdsi pa3padoTku u

aHa/In3a CIUCHApHuEB MEPCIEKTUBHOIO Pa3sBUTHUSA TEIJIOBBIX cerei

Llenpto MOCTpOEHUsT MbE3OMETPUUYECKOTO rpaduka sABISETCS  HarjsgHas
WUIIOCTpalUsl Pe3yJbTaTOB TUAPABIMYECKOrO pacdyera (HaJaJO4yHOro, IMOBEPOYHOIO,
KOHCTPYKTOPCKOI'0). OTO OCHOBHOM aQHAJIMTHYECKHH HWHCTPYMEHT CIELUANINCTa IO

THApPaBJINICCKUM pacudCTaM TCIIJIOBBIX CeTei. HpI/I OTOM Ha 3KpaH BBIBOOAATCA:

JIMHUS JaBJICHUS B [TOIAIOIIEM TPYOOIIPOBO/IC;
— JIMHUSA AaBJICHUS B 00paTHOM TPyOONpPOBO/IE;
—  JIMHUS TIOBEPXHOCTH 3eMJIH;

— JIMHUS TOTEPh HAMopa Ha maioe;

—  BBICOTA 3/IaHUS,

—  JIUHUS BCKUITAHHUS,

—  JIMHUS CTAaTHYECKOTO HAIopa;

LIBeT u cTUIb IMHUI 3a/1a€TCS MOJIb30BATEIIEM.
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Pucynok 28. IIpumep nbe3oMeTpuyeckoro rpagpuka

B Ttabmune moa rpaguKoM BBIBOAATCS Ui KaXKAOTO y3iIa CETH HAaMMEHOBAHHE,
reojie3Mueckas OTMETKA, BBICOTa TMOTPEOUTENs, HAmoOpbl B TOJAIONIEM W OOpaTHOM
TpyOONpoOBO/Iax, BEIMYMHA APOCCEIMPYEMOro Hamopa Ha mmaiibax y morpeOurenei,
MOTEpPH Hamopa M0 Y4acTKaM TEIUIOBOW CETH, CKOPOCTH JBIDKEHHS BOJBI Ha ydacTKax
TerioBod ceth u  T.0. KonmdectBo BbIBOAUMONM TOJ TrpadukoM UHGOOpPMAIMH
HACTPAUBACTCS MOJIb30BATEIIEM.

Taxke rpaduk MokeT oToOpakaTh TaJeHHUE TEMIIEpPaTypbl B TEIJIOBOH CETH,
mocje TPOBEACHUS PacueToB C Y4YETOM TEIUIOBBIX moTepb. llpu sTtoM Ha rpadux
BBIBOJISITCSl 3HAUEHUSI TEMIIEPATyp B Y3JOBBIX TOYKax IO TOJAIOMIEMYy H OOpaTHOMY
TpyOomnpoBoaaM. KonnyecTBo BBHIBOIMMOM 1O rpagukoM HH(OpPMALMU HAaCTPaUBaCTCS
MOJTb30BATEIIEM.

[Tse3omeTpuueckue  rpauku  CYIIECTBYIOUIETO  TOJOXEHHS  CHCTEMBI

TEIJIOCHAOKEHUS MMpCACTAaBJICHEI HA pPUCYHKAaX HHKC.
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Pucynok 29. IlyTh mocTpoeHusi Nbe30MeTPHIECKOro rpadguka ot KoreabHoii Nel 10 ya. [To6eant, 175a
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48 44 43.8 437 424

— > 401 0
4 T —— — ——g’02 202 397 397 397 397 4
M * o — s — ¥ " 408 5 b o3 . 399 398
42 - :
40
5 5 - g2 128 3 33 33 329 329
3% o 205 1302 03, o - L —o—0 — *
34 - 2 T 286 272 w -6
32 &= * ¢
30
28
; 2
§ 24
2
20
18
16
14
12
10
8
6
4 /
2
HaumeHoBaHue yana KotenbHan Ne1 TK-2 Yaen 1 TK-3 TK-4 TK-36 TK-39A TK-47 TK-48 TK-50 TK-50A TK-52 TK-53 TK-54 TK-56 TK-58 TK-59 TK-62 TK-64 MobBenebl, 175a
;e"“e’““ec"a" BLICOT®: 132 327 329 421 6.05 468 463 447 443 431 432 429 4.18 374 3 2.98 2.94 3.05 331 3.36
:°°"°"ar“”"'“ Hanop.: |45 14785 14.649 13782 12.928 11.747 11.105 10.003 9.838 8719 8631 8.561 8283 8.002 7.821 7.514 7.442 7.366 6.986 6.967
[Anvka ysacTka, M 343 228 145.1 146.9 8.4 59.8 393 85 339 76 0.1 122 31 66.4 88 0.1 723 0.1 295
[OuameTp yuacTa, M 04 04 04 04 025 025 025 02 02 02 02 02 015 02 0.15 015 0.15 0.08 0.05
Motepu Hanopa & MT,m 0107 0.068 0.434 0.428 0.045 0292 0135 0.083 0.304 0.044 0 0.139 0.14 0.055 0.154 0 0.038 0 0.009
Motepy Hanopa 8 OT, M 0.107 0.068 0433 0.427 0.045 0292 0135 0.082 0303 0.044 0 0.139 0.14 0.054 0.153 0 0.038 0 0.009
ﬁ;‘:""m Boae 8T, 4 597 1.073 1.072 1.058 1.074 1.022 0.856 1.252 1.205 0.97 0.886 0.426 0712 0.36 0.44 0.305 0239 0.267 0.091
ﬁ;‘c"”m Bonei8OT, 4095 -1.071 -1.071 -1.057 -1.073 -1.021 -0.855 -1.251 -1.204 -0.969 -0.885 0.425 0.712 -0.36 0.44 -0.304 -0.239 -0.266 -0.091
%"{ ’::m““"e DOTOPME: |00 2992 2,991 2912 5399 4.893 3.436 9678 8.967 5.826 4871 1.143 4525 0.82 1.748 0.846 0528 1.429 0.321
é"f":‘"h;‘f;’“"'e AOTOPRE: 449 2.984 2.983 2.905 5388 4884 343 9,661 8.951 5814 4.861 1.139 4515 0818 1.744 0.844 0527 1427 0.321
Pacxon 8 MT, Ti 483.86 4731 47303 466.64 185.05 176.12 147.41 138.04 132.85 106.94 97.73 46.98 44.19 39.71 27.32 18.89 14.85 47 063
Pacxon 8 OT, T -483.16 47243 472.37 -466.07 -184.86 -175.95 -147.27 -137.92 13273 -106.83 -97.62 -46.91 -44.14 -39.66 -27.29 -18.87 -14.83 47 -063

Pucynok 30. CymecTByOIIUA THAPABIMYECKUI Pe’KUM TeIVIOBBIX ceTeil 0T KoTebHOoil Nel 1o yiu. [To6eanl, 175a
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Pucynok 31. IlyTh mocTpoeHusi nbe3oMeTpu4eckoro rpaguka ot korejabHoii Ne2 o yia. KpacHoapmeiickas, 10
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40

35

30

25

Hanop, m

20

HaumeHoBaHe yana

FE[]AJEEIAHECKEH BbiCOTA, M
MonHeli Hanop B 0bp. Tp-ae, M

Pacnonaraemblii Hanop, M
Onuna yqacTka, m
[uameTp yyacTka, m

MoTepw Hanopa B nog. Tp-Ae,
M

MoTepu Hanopa 8 obp. Tp-ae,
M

CkopocTb BoAbI B Nof. Tp-Ae,
mic

CkopocTb BoAbl B 0Op. Tp-Ae,
mic

YnensHble NUHeAHbIe NoTepK
B NoA. Tp-4e, Mm/m

YnensHble NUHeAHbIe NoTepK
8 0Bp. Tp-a&, MM/M

Pacxon B nog. Tp-ae, /4

Pacxop B o6p. Tp-ne, T/

v > g & g + + + + + + + " g + —
| . | . * —e
73

KoTensHaa Ne2 TK-2 Y3en-08 TK-50 TH-52 TK-56 TH-57 KpacHoapmeickan 10
328 554 862 6.99 757 898 11.69 11.83
19.3 201 209 212 2186 221 224 234
30 28.268 26.629 26.076 25.262 24374 23718 21.733
55 56.5 81 18 38 40 85
0.35 025 025 025 0.25 0.15 0.07
0173 0.262 0198 0.035 0.056 0.1 03
0171 0.256 0182 0.035 0.056 0.109 03
1.012 0.995 0.83 0.645 0.56 0.553 0.358
-1.005 -0.983 -0.819 -0.644 -0.56 -0.553 -0.358
3158 4634 3.238 1.96 1.486 2.739 3.53
3.106 4.525 315 1.955 1.483 2737 3.527
341.74 171.37 143.07 111.06 96.57 3429 4.84
-339.35 -169.32 -141.09 -110.91 -96.48 -34.28 -4.84

Pucynok 32. CyuiecTByOIIUiA THAPABINYECKUH PEKUM TEIIOBBIX ceTeil 0T KoTeabHoit Ne2 1o yia. KpacHoapmeiickas, 10

41



— ==
— < e i
¥ 2,
=) = ¥
5 TS &
1an 6aza e — ﬂbl’“‘\
7
- a
\ ™
/\ FopoAcKoit cya
3 /
o
& O LA
&
Ty
@9
A -
<o ‘
é 10
é
16
28

Pucynok 33. IlyTh mocTpoeHus Nbe30MeTPUYECKOro rpaguka ot koreabHoi Ne3 10 nep. Haropuvlii, 6

m 1
Crumyn @ @
m A3C / Cepamc-
Wnrerparop
o
b A
/7./7 ",
210 (o o
%6, 16
2144 18 _l/,z T
g N7
e o RGOS
OpbuTa 9
P
Q 216 18
8 - 0 [
Apgh
& o
9 oomwgurne gfo
)
o3 <
o M
Yronbubii Pazpea -
TensHOBCKHiA 6
w
Ao Ha sbiHOC
1A O 4
s
Yfleropekuin
O £
28 i
24(
a_
O
5
a
4
7&"7-
A N e,
K
%,
A g%
& %,
), 2
*
%
L, 16

42

Korenpaas No3

m 14

Cg

g



52

58 46.9 50.4 50.2 = 50 49.9 498 50.3 51.2 51.1
56 > b4 e . ¢ * * i L] 44.7 43 392
= < —
52
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48
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44
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HaumeHoBaHme yana KoTensHan Ne3 yP10 yP1 yP3 yP5 yP6 TK1 yP8 yPg TKe TKS TK8 TK17 nep. HaropHeiit, 6
;““e“““““a’ BHICOT, 643 10.27 6.54 6.6 6.71 6.79 6.8 6.27 5.35 5.36 8.11 10.51 11.83 15.53
ﬁ“"‘mar“”b'“ Hanop,. <o 19.485 19.031 18.79 18.636 18.497 18.434 18.359 18.152 18.123 15.987 15551 14.749 14.56
[Onuka yyacTka, M 3 88 54 30 39 7 1 60 10 60 25 40 100
[OuameTp yuactka, M 03 025 0.25 025 025 02 02 02 02 02 0125 0.08 0.08
Motepy Hanopa 8 MT, M 0.004 0.227 0.121 0.063 0.07 0.031 0.038 0.104 0.014 0.065 0.149 0.401 0.094
Motepu Hanopa 8 OT, M 0.004 0.227 0.12 0.083 0.069 0.031 0.038 0.104 0.014 0.065 0.148 0.401 0.094
ﬁ;‘:p"c"’ sope 8T, g 644 0.741 0.689 0668 0615 0.849 0.5% 0.525 0478 0414 0728 0716 0215
ﬁ;‘c""““’ BoRrBOT,: 61 0.74 -0.688 -0.668 0614 -0.849 -0.595 -0.525 0.478 0.414 0.728 20.716 0.215
%‘; ’;’;ﬁ"ﬂ‘""‘e nOTOMNE: 4004 2581 2235 2106 1.783 4475 2215 1.728 1.436 1.082 5.94 10.036 0.943
é‘# f"::;‘f;‘""'e noTepHe: 12309 2576 2231 2103 1.781 4.469 2212 1.726 1434 1.08 5.936 10.031 0.941
Pacxon 8 MT, T 15163 127.61 118.68 1517 105.88 9364 6568 57.93 5274 4569 31.38 12,64 38
Pacxoa 8 OT, T4 15134 -127.49 -118.58 -115.09 -105.81 9358 65,64 -57.89 52.71 4566 3137 1263 38

Pucynok 34. CyuecTBYOIIUA THAPABIMYECKUI PesKUM TelJI0BBIX ceTeil 0T kKoTeabHOo# Ne3 10 mep. Haropuslii, 6
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Pucynok 35. IlyTh mocTpoeHusi Nbe30MeTPUYECKOro rpaguka ot KoreabHoi Ne5 1o yia. 8 Mapra, 1
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48
47
46
45
44
43
2 16 161 16.1
41 & * > g
40
39
38
E» 37
)
g 36
T 35
34
33
32
31
30
29
28
27
26
25 7
24
23
HaumeHoBaHue yana KotenbHas Ne5 TK1 8 mapra, 1
hI',Ieo;:\ecm-uac»(aﬂ BbICOTA, 5 25 25
Pacnonaraembilit Hanop, 8 7.847 7.843
M
[OnuHa yyacTka, M 1 1
[vameTp y4acTka, M 0.125 0.1
Motepn Hanopa B MT,m  0.001 0.002
Motepyn Hanopas OT, M 0.001 0.002
CkopocTb Bogbl B MT, 0.237 0.347
mic
CkopocTb Bogpl B OT, 0237 0.347
m/c
#(r J'IMI/:;e:nl;iHble noTepnBE (549 1812
)O’,c.(l;lr’lﬂw’:/e’fmble NoTEPUB ) gag 1812
Pacxop B MT, T4 10.2 9.56
Pacxop B OT, T4 -10.2 -9.56

Pucynok 36. CymecTBYOLIUA THAPABIMYECKHUI PeKUM TeIIOBbIX ceTeil 0T KoTeJbHOo# NeS 10 ya1. 8 Mapra, 1
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Pucynok 37. IlyTb mocTpoeHus Nbe3o0MeTPpHYECKOro rpaguka ot korejbHoi Ne6 10 yi. FOxHo-3enenas, 68
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88 30 30

: o 295 342 34.1
86 > + % 41.9
84 SR
82
80
78
76
o 16 16 165 :21.6 :21 9 4312
721 i
70
. 68
g’ 66
S 6
62
60
58
56
54
52
50
48
46
44
HaumeHosanve yana KoTenbHas Ne6 Y-06 TK1 TK2 Yaen-10 HOxHO-3eneHan 68
;""’“e“““““a“ SLcoT™: 57 57 57 52.12 52 4345
FochonarseuEi noR: [y 13.982 13.063 12614 12.251 10.783
[Onuka yyacTka, M 1 75.8 435 36.5 145
[OuameTtp yyactka, M 0.08 0.08 0.08 0.07 0.032
Motepu Hanopa 8 MT,m  0.009 0.46 0.225 0.181 0.735
Motepu Hanopa 8 OT,m  0.009 0.459 0.224 0.181 0.734
CropocmBop 81T, [figaa 0512 0512 0.461 0283
ﬁ;‘:"’““’ BoABOT,  gg3n 0512 0512 -0.461 0283
%"{ TURSRIEIC IOTOONE: 19229 6.068 5.163 4.968 5.068
é‘?m‘f;‘""'e MoTePUE 9219 6.06 5.159 4.965 5.061
Pacxon & MT, Th 115 9.03 2.03 623 08
Pacxog B OT, T4 -11.15 -9.03 -9.03 -6.23 -0.8

Pucynok 38. CyumecTBy0OLuii rHAPABIMYECKU PeKNUM TeIVIOBBIX ceTeill 0T KoTebHOoil Ne6 10 yia. FO:xno-3enenas, 68
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Pucynox 39. IIyTh nocTpoeHusi Nbe3oMeTPHYECKOro rpaguka ot KotejbHOoi Ne§ 10 ya. [Ipumopckas, 61a
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52 35
" 365 36.5 372

% 40
50 v . 388 387 383 7
i * < =L :37-5 375 374 374 343
g & v - a g 4 331
h Mz.a
44
42 27.9 282
40 29.1 292 204 298 296 28T
282 283 287 gt S 2
38 238 Vi v v
50 225 225 % ——t v
36
34
s 32
&
c
@
T 28
26
24
2
20
18
16
14
12
10
8
HaumeHoBaHme yana KotensHan Neg TK-1 TK-2 TK-3 TK-5 TK6 KT TK-9 TK-11 TK-12 TK-15 TK-17 TK-18 TK-19 TK-20 Mpumopckas, 61A
;““e“““““a’ BHICOTE, 4g 14 14 13 10 10 10 10 10 10 10 10 10 13 13 13
ﬁ“"‘mar“”b'“ Hanop,. 4g 13.994 13.93 13369 12.923 106 10.387 9.686 8.893 8692 8.104 7.782 7.709 7.575 5255 4523
[Onuka yyacTka, M 55 13 114 76 30 13 28 43 20 22 15 13 15 57 51
[OuameTp yuactka, M 02 02 02 02 02 015 0.15 0.15 0.15 0.15 015 0.15 015 0.08 0.08
Motepy Hanopa 8 MT, M  0.504 0.032 0.281 0.187 0.068 0.107 0214 0.291 0.101 0.111 0.051 0,037 0.04 1.16 0232
Motepu Hanopa 8 OT, M 0.503 0.032 0.28 0.187 0.068 0.107 0214 029 0.101 0.111 0.051 0.037 0.04 116 0232
ﬁ;‘:p"c"’ sopei 8T, 4548 0628 0628 0628 0601 0.962 0.928 0.872 0.752 0.752 062 056 0.542 1.023 0.481
ﬁ;‘c""““’ BoABOT,: o146 -0.627 -0.627 -0.627 -0.601 -0.962 0.927 -0.872 -0.752 0.752 0.619 0.56 -0.542 -1.023 -0.481
%‘; ’;’;ﬁ"ﬂ‘""‘e noTems:  Lgsg 2.461 2.461 2.46 2258 8217 7.643 6.761 5.04 5.04 3433 2813 2637 20.355 4.557
é‘# f"::;‘f;‘""'e notepue: 9438 2455 2455 2456 2255 8.207 7.634 6.754 5.035 5.035 343 2811 2636 20.347 4556
Pacxon 8 MT, T 134.27 69.27 69.26 69.26 66.32 59,68 57.54 54.1 46,66 46,65 38.44 3476 3364 18.05 8.48
Pacxoa 8 OT, T4 134.12 69.18 69.18 69.19 66.27 -59.65 -57.51 -54.07 46,63 -46.63 -38.42 3475 -33.63 -18.04 -8.48

Pucynok 40. CyumecTBy 0l THAPABIMYECKUI Pe’KUM TeIVIOBBIX ceTeil 0T KoTebHOoii Ne8 1o ya. IIpumopckasi, 61a
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Pucynok 41. IlyTb mocTpoeHus Nbe30MeTPHYECKOro rpaguka ot KoreasHoi Ne9 1o yi. Iodeast, 39
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46 & < —
44
42
40
38
36
34
32
30
20 21 23.1
s 28 & * *
§: 26
©
T 4
22
20
18
16
14
12
10
8
6
7
HaumeHoBaHue yana KotenbHas Ne9 YP-1 Mo6Geael, 39
hI'lleo;:\ecm-uacmaﬂ BbiCOTa, g 7 5
I\P,Iat:norlaraembl|7| Hanop, 18 17.934 17.713
[OnuHa yyacTka, M 60 130
[vameTp y4acTka, M 0.1 0.05
Motepu Hanopa B MT,m  0.033 0.111
MoTepu Hanopa B OT,m  0.033 0.1
3;<cop00'rb Boabl B MT, 0.189 0.151
glxcopoch Boabl B OT, 0.189 0.151
%,L:lr J'IMI/:;e:nl;iHble noTepnBe (554 0.85
YA. NUHeliHble noTepu B 0.553 0.848
OT, Mm/m
Pacxop B MT, T4 5.21 1.04
Pacxog B OT, T4 -5.21 -1.04

Pucynok 42. CymecTByOLIUii THAPABINYECKHUI PesKUM TeNJIOBBIX ceTeil 0T KoTeabHOoH Ne9 10 yJ. [Todeanbi, 39
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Pucynok 43. IlyTh mocTpoeHust be30MeTPHYECKOro rpaguka ot korejabHoi Nel0 g0 ya. 8 Mapra, 22
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50

48

46

44

42

40

38

36

34

32

30

Hanop, m

28
26
24
22

20

HanmeHoBaHue yana

leonesnyeckan BbicoTa,
M

Pacnonaraembilit Hanop,
M

[OnuHa yyacTka, M
[vameTp y4acTka, M
MoTepw Hanopa B MT, M
MoTepw Hanopa B OT, M
CkopocTb Bogbl B MT,
mic

CkopocTb Bogpl B OT,
m/c

YA. NUHeliHble NoTepu B
T, Mm/m

YA. NUHeliHble noTepu B
OT, Mm/m

Pacxop B MT, T4

Pacxog B OT, T4

53

37 36 35 34 31.9
o - - o
24 23 22 21 191
* g + * ¢
i
KotenbHas Ne10_OT YP-13 YP-8 YP-14 8 mapTa, 22
13 14 15 16 18
13 12.994 12.93 12.925 12.814
1 26 67 58
0.125 0.1 0.15 0.08
0.003 0.032 0.003 0.056
0.003 0.032 0.003 0.056
0.488 0.262 0.062 0.218
-0.488 -0.262 -0.062 -0.218
3.161 1219 0.039 0.962
3.156 1.216 0.039 0.961
21.04 7.23 3.84 3.84
-21.02 -7.22 -3.84 -3.84

Pucynok 44. CyuecTByOIIUiA THAPABINYECKHUI PesKUM TeNI0BbIX ceTeil 0T KoTeabHO Nel0 1o yua. 8 Mapra, 22
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Pucynox 45. IlyTh nocTpoeHusi nbe30MeTpuuecKkoro rpaguka ot koreabHoi Nel4 ¢. Hukoabckoe 10 yi. Yepemymku, 15



P s Jo9 454 454 454 432

¢ o . o . . 406
76 ——
74
72
70
68
66
* » 34.1 306 306 306 28.8 L
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60
58
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g
e 52
5
48
4
44
42
40
38
36 ,
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2
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HaumeHoBaHue yana KotenbHas Ne14 TK-1 TK-2 TK-3 TK-4 ¥3B-2 Yepemywiku, 15
;eoﬂeﬂ“qecl(aﬁ BbiCOTa, 30 28 32 32 32 34 36
sa°"°"‘”ae“b'“ Hanop,  '4g 15.896 14.819 14.769 14.764 14.485 13125
[nuka yyacTka, M 38 205 34 8 17 83
[vamerp yuacTka, u 015 0.125 0125 0.125 005 0.05
Motvepu Hanopa 8 NT, M 0.052 0.539 0.025 0.002 0.139 0.681
Motepu Hanopa B OT,m  0.052 0.538 0.025 0.002 0.139 0.68
CropocTh BBy, U6ed 0.483 0.252 0.162 0.481 0.481
ﬁ;‘:"““’ BOAIBOT. 388 0.482 -0.252 -0.162 -0.48 -0.481
%"{ THRCIHEIG ISR, 367 263 0734 0.309 82 8.199
é“fvm‘f'f‘""'e noTepUe 4 364 2625 0.733 0.309 8.195 8.195
Pacxon & MT, it 2411 20.79 10.86 6.96 331 3.31
Pacxon & OT, Th -24.09 2077 -10.86 6.96 331 331

PucyHnok 46. CymecTBy0muii rTuIpaBIdYecKuiil pe:KuM TeNJI0BBIX ceTeil 0T koTeibHoi Nel4 ¢. Hukoabckoe 10 yia. Uepemyuiku, 15
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Pucynok 47. IlyTb mocTpoeHus Nbe30MeTPUYECKOro rpaguka ot korejbHoi Nel9 c¢. Kpacnonousse 10 yia. Yepemyuku, 7
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68 42 42 42 418

o + 2 + 42.3 41 39.7 39.7 407 427 426 436 436 436 436 436 436 436 436
64
62
60
58
56
54
52
30 257 23 222 223 233 253 253 264 264 264 264 264 264 26.4 264
48 22 22 22 222 P + < & + + + + + + g % + +
o & S *
S
3
2 4
(]
T 4
38
36
34
2
30
28
26
24 ¢
22
20
18
HaumeHoBaHue yana KoTensHas Ne19 TR TK-2 yP1 TK-12 TK-4 yP-2 TK-9 Yaen-01 yP-6 yP-38 yP-8 yP-g yP-10 YP-11-1 yP-1 yp-12 Y3B-30  Yepemywku, 7
;""’ﬂe““““"a“ SLCoTS: 125 25 25 25 24 25 26 26 25 23 23 22 22 22 22 22 22 22 22
s“”"me”b'“ HBfop:. <o, 19.925 19.907 19.675 18.542 17.927 17.496 17.46 17.41 17313 17.305 17.27 17.236 17.234 17.234 17.234 17.187 17.181 17.179
[Anvka yuacTka, M 40 10 50 210 150 138 12 75 125 25 150 150 35 20 20 30 34 4
[Oamep yuactka, M 03 03 02 02 02 02 02 0.15 0.15 0.15 0.15 0.15 0.15 0.15 015 0.05 005 0.04
Motepw vanopa 8 MT, M 0.038 0.009 0.116 0.568 0.308 0216 0.018 0.025 0.049 0.004 0.017 0.017 0.001 0 0 0.023 0.003 0.001
MoTepwt Hanopa 8 OT, M 0.038 0.009 0.115 0.565 0.307 0215 0.018 0.025 0.048 0.004 0.017 0.017 0.001 0 0 0.023 0.003 0.001
ﬁ;‘c‘mm Bopel BT, 469 0.45 061 0.607 0574 05 0.489 0.191 0.191 0.126 0.1 0.108 0.051 0.04 0.021 0.144 0.045 0.071
ﬁ;‘:"’“"’ BoaBOT,. .46 -0.449 -0.608 -0.605 -0.572 -0.498 -0.488 0.19 0.19 0.125 -0.109 0.108 -0.051 0.04 0.021 0.144 0.045 0.071
%‘; ’m;‘f:f‘"“e noTeens:  1oges 0.898 232 2705 2,056 1.564 1.497 0.339 0.391 0.151 0.116 0.114 0.028 0.018 0.005 0.776 0.095 0.263
é‘# "‘:";‘f'f‘""'e ROTOPHB:  Logag 0.894 2.307 269 2,047 1.557 1.491 0335 0.388 0.15 0.115 0.113 0.027 0.018 0.005 0.775 0.095 0.263
Pacxon 8 MT, T 14.32 111.55 67.23 66.91 63.25 55.08 53.87 11.83 11.82 78 68 672 318 251 131 0.99 0.31 0.31
Pacxoa 8 OT, T -114.08 11132 67.04 66.73 63.1 -54.96 5377 177 .77 776 676 6.69 -3.47 25 13 -0.99 031 -0.31

PucyHnok 48. CymecTByomuii rTiIpaBIdYeCcKuil pe:KMM TeNJI0BBIX ceTeil 0T koTebHoi Nel9 ¢. KpacHomouibe 10 yia. Yepemymku, 7
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Pucynok 49. IlyTh nocrpoeHusi nbe3oMeTpuueckoro rpaguka ot korejabHoi Ne21 go yia. Kpacnoapmeiickas, 18
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Hanop, M

HaumexoBanue yana

leopesnyeckan BbicoTa,
M

Pacnonaraemblit Hanop,
™M

[Onuka yyacTka, M
[OuameTtp yyactka, M
Motepu Hanopa 8 MT, M
Motepu Hanopa B OT, M

CkopocTb Boab! B MT,
mic

CkopocTb Boab! B OT,
wic

Ya. nuHeliHble noTepn B
AT, mm/im

YA. NuHelHbIe noTepu B
OT, Mm/m

Pacxoa 8 NT, TM
Pacxoa 8 OT, Ty

33.9

40.7

40.7

24.1

263

Wm

KorenbHas Ne21

2

15

1
0.15
0.002
0.002

0.447

-0.446

2.114

2.105

27.75
-27.68

TK1

2

14.963

51
0.2
0.022
0.022

0.242

-0.241

0.437

0.435

26.68
-26.62

TK2

21

14.919

16

0.15
0.03
0.03

0.422

-0.421

1.882

1.874

26.17
-26.11

Y3B-4

20

14.859

147
02
0.062
0.062

0.237

-0.237

0.42

0.419

26.17
-26.11

TK3

14.735

164
0.15
0.189
0.188

0.329

-0.329

1.152

1.149

2043
-20.41

TK4

14.358

119

0.15
0.02
0.02

0.124

-0.123

0.167

0.167

767
-7.65

14.318

58
0.05
1.391
1.39

0.76

-0.76

23.976

2397

524
-5.24

-0.76

23.974

23972

524
-5.24

31.2

KpacHoapmeiickas, 18(5)

10

10.674

Pucynok 50. CymecTByomuii ruipaBIddecKuii pe:kuM TeMJI0BBIX ceTeii oT koTeabHoi Ne21 10 yia. Kpacnoapmeiickas, 18
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Pucynok 51. IlyTh nocTpoeHusi nbe3oMeTpU4ecKoro rpaguka ot koreabHoii Nel ¢. Bomnskoso 10 MBIOY Ne22
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Necyq,



76 * 2 < -

74
72
70
68
66
64
62
60
58
56
54
52 25 259 299 294 306 12
s 1Y < + + < %
g 48
5 46
T au
42
40
38
36
34
32
30
28
26
24
22
20
18
Haumenxosakue yana KoTenswan Net yP18 yP14 YP15 yP16 MBLOY Ne22
;e"“e“““““a" SECOTS: 1264 2524 2145 21.94 2075 204
s"°"°"‘”a°""'“ Henop:. o8 24.822 24,577 24.487 24.425 23.973
[nuka yyacTka, M '] 424 175 125 70
[uametp yyacTka, M 0.25 0.15 0.15 0.15 0.065
Motepu Hanopa 8 MT,m  0.002 0.123 0.045 0.031 0.227
Motepu Hanopa 8 OT,m  0.002 0.121 0.045 0.031 0.226
CropocTs B BTy, 5485 0.168 0.158 0.155 0.336
SXOPOFTEIAONELR O o457 -0.167 -0.158 -0.154 0335
Ya. nuHeliHble noTepn B
1T v 1.114 0.291 0.259 0.248 3.236
YA. nuHeliHble noTepu B
OF sl 1.104 0.287 0.257 0.246 3222
Pacxoa 8 MNT, T4 79.06 10.42 982 96 391
Pacxog 8 OT, Th -78.69 -10.34 977 -9.57 3.9

PucyHnok 52. CymecTByomuii rHApaBIUYeCKUIl Pe:KUM TENJI0BBIX ceTeii 0T koTebHoI Nel c¢. Bommnsakoso 10 MBJIOY Ne22
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Pucynok 53. IIyTh nocTpoeHusi nbe30MeTpuuecKkoro rpaguka ot koreabHoi Ne2 ¢. bomnsikoBo 10 yi. CoBerckasi, 20
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70 70

775 &
75
725
70
61,3 o~ 59.2
. 58.6
83 - 56.1
625
60
575
55
3 43.1
50 49 431
475 40.3 *
s 4
o 425
2 4
©
L 1875 o 28
35 & &
325
30
275
25
225
20
175
15
125
10
75
5
HaumeHoBakue yana KotenbHas Ne2 BbIXOA U3 KOTENbHOM TK1 TK2 Ya1 ¥n. Cosertckan 20
I’eo/qeswec«aﬁ BbicoTa, 73 73 55 57 538 6.7
" ; i j : X
FochonaraouEi OB 1y 41977 21.034 17.28 15.505 12.981
[nuka yyacTka, M '] 260 64 36 35
AuameTtp yyactka, M 0.1 0.07 0.07 0.07 0.05
Motepu Hanopa B MT,m  0.011 10.495 1.881 0.889 1.264
Motepu Hanopa B OT,m  0.011 10.447 1.873 0.886 1.26
OropocmBam 81T, L5187 1327 1131 1.036 1.016
SXOPOFTEIAONELR OT. 815 1324 1129 -1.034 -1.014
Ya. nuHeliHble noTepn B
1T, awtim 11.335 40.367 29.391 24.69% 36.126
YA. nuHeliHble noTepu B
OT. wwint 11.284 40.183 29.272 246 35.988
Pacxoa 8 MNT, T/ 24.16 17.92 15.28 14 7
Pacxoa 8 OT, T4 24.11 -17.88 -15.25 -13.97 6.99

Pucynok 54. CymecTByOIIUiA THAPABINYECKHUI PesKUM TeIVIOBbIX ceTeil oT KoTesbHOH Ne2 c. BomHskoBo 10 yia. CoBerckas, 20
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Pucynok 55. IlyTh nocrpoeHusi nbe3oMeTpuueckoro rpaguka ot koreabHoi Ne3 (JFOCI) no JHOCII
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925
90
87.5
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825
80
775
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725
70
67.5
65
62.5
60
575
55
52.5
50
475
45
42.5
40
37.5
35
325
30
27.5
25
225
20
HanmeHoBaHue yana

Hanop, m

leonesnyeckan BbicoTa,
M

Pacnonaraembilit Hanop,
M

[OnuHa yyacTka, M
[vameTp y4acTka, M
MoTepw Hanopa B MT, M
MoTepw Hanopa B OT, M
CkopocTb Bogbl B MT,
mic

CkopocTb Bogpl B OT,
m/c

YA. NUHeliHble NoTepu B
T, Mm/m

YA. NUHeliHble noTepu B
OT, Mm/m

Pacxop B MT, T4

Pacxog B OT, T4

55
.

35

\ g

N

KoTenbHas AIOCLL Jilele]

38.5 21.55

20 19.31

326
0.1
0.347
0.346

0.782

-0.78

10.653

10.612

21.55
-21.51

Pucynok 56. CyuiecTBy 0L THAPABIMYECKU PeKUM TeIIOBBIX ceTeil oT KoTeabHoil Ne3 (AFOCI) xo JHOCII
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Pucynok 57. IlyTh nocTpoeHusi nbe30MeTpruuecKkoro rpaguka ot koreabHoi Ne4 ¢. Jlecoropckoe 1o COIL
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54 & g
53
52
51

50 & 2 g
49
48
47
46
45
44
43
2
41
40
39
38
37
36
35
34
33

Hanop, m

32 7.
31
30
HaumeHoBaHue yana KoTenbHas llecoropckoe coul

hI',Ieo;:(e:wluecl(aﬂ BbICOTE, 45 321

I\P,Iat:norlaraembl|7| Harnop, 4 3.99

[OnuHa yyacTka, M 37
[vameTp y4acTka, M 0.1
Motepu Hanopa B MT,m  0.004
MoTepu Hanopa B OT,m  0.004
3;<cop00'rb Boabl B MT, 0.073

CkopocTb Bogpl B OT,

wic -0.072
YA. NUHeliHble NoTepu B

T, Mm/m 0.098
YA. NUHeliHble noTepu B

OT, Mm/m 0.098
Pacxop B MT, T4 2
Pacxog B OT, T4 -2

Pucynok 58. CyuiecTBy0IIHiA THAPABIMYECKUIA PeKIUM TeIIOBbIX ceTeil 0T KoTebHOoii Ne4 c. Jlecoropckoe 1o COI
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Pucynok 59. IIyTh mocTpoeHust Nbe3oMeTpu4eckoro rpaguka ot koreabHoi Ne20 c. Ilopeuse 10 yia. Knyounas, 4
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56
54
52
50
48
46
44
42
; 49 20 16 16.2 16.2 13.2 24 0
2 38 & - & S S < o
£
36
34
32
30
28
26
24
22
20
18
16
Haumenosakme yana KoTenbHasn Ne20 YP-1 yP-7 TR TK-/2 TK4 KnyGHas, 4
;eopeauueckaﬁ BbiCOTa, 18 2 2 22 25 34 35
3“"“‘”“"““ HBROR, 9o 21.983 21,689 21542 21.502 21.124 21.01
[nuka yyacTka, M 1 50 50 35 330 10
[OuameTp yyactka, M 0.15 0.1 0.1 0.05 0.05 0.032
Motepu vanopa B NT,m  0.003 0.147 0.074 0.02 0.19 0.057
Motepu Hanopa B OT,m  0.003 0.147 0.073 0.02 0.188 0.057
CXopoeTsBQETITy, 6 0444 0312 0123 0123 03
ﬁ;‘c‘"’““’ e ) -0.444 0312 0.123 0.123 03
%"{’:mf‘“""'e NOTEPNE: aa05 2947 147 0575 0575 5678
é“im‘f;‘""'e NOTePHE. 5y 2942 1.468 057 0571 5677
Pacxon 8 MT, Tt 37.82 12.24 86 085 085 085
Pacxon 8 OT, T -37.79 12.23 -8.59 -0.85 -0.85 -0.85

Pucynok 60. CymecTByomuii THAPaBIUYECKUIl PeKMM TENMJI0OBBIX ceTeil 0T koTebHoI Ne2( c¢. [Topeunbe 10 yia. Knyonas, 4
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KotenbHasa Kepamuk

Kepamnk

Pucynok 61. IIyTb mocTpoeHus nbe3oMeTpuieckoro rpaguka ot korejabHoi Ne2 «Kepamux» 1o yia. Kupnuunas, 29
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53

24
50 G 235 -
51 * 23.7 227
- e —— 2 218 21.9 217
49 il i
48
47
46
45
44
43
42
#
= 40
g 3
£ 38
a7 - 84 856 87 85
2: o = 82 UL
AG * k4
34—
33
32
31
30
29
28
27
2
25
Haumexosakve yana KotensHas Kepamuk TK1 TK2 TK3 TK4 TKS TKE TK7 TK8 Kupnuyxas, 29
;""’“""““ec“a" BRICOTR, 1284 28 28 271 279 27.9 279 27.9 2738 28
3““"‘”“""'“ Hanop, g 16.86 16317 15503 15.096 13.929 1359 13.29 13.246 1322
[OnuHa yyacTka, M 42 20 30 15 43 18 40 34 5
[uameTp yuacTka, M 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.05
Motepw Hanopa 8 MT, M 0.571 0272 0.408 0.204 0585 0.17 0.15 0.022 0.011
Motepu Hanopa 8 OT, M 0.569 0271 0.406 0.203 0582 0.169 0.149 0.022 0.011
CropotsBat 8TTTS,  [5igo7 0.806 0.806 0.806 0.806 0671 0422 0175 0.206
ﬁ;‘:"““’ Boabi8OT. 4405 -0.805 -0.805 -0.805 -0.805 067 -0.421 0.174 -0.206
mmﬁ""'e NOTPHE. 49935 11335 1335 11334 11334 7.863 3126 0548 1.799
éﬁv"‘;";‘f;'""'e ROTOPHB:  4yioa 11.283 11.284 11.284 11.284 7.83 3113 0.545 1.793
Pacxon 8 MT, Tt 2223 2223 223 2223 2223 185 1163 482 142
Pacxon 8 OT, T4 2218 2218 2218 2218 2218 -18.46 1161 481 142

Pucynok 62. CyumecTByOLIii THAPaBINYECKHUIl PesKUM TeNJIOBBIX ceTeil 0T KoTebHOH Ne2 «Kepamuk» 1o yia. Kupnuunas, 29
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Pucynok 63. IlyTb mocTpoeHusi nbe3oMeTpu4eckoro rpaguxa ot PaiionHoii koreasnoi Nel 1o yia. Mupa, 33
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10 g2

107.5 Mﬁ'ﬂA 57.3 3
105 * ¢ =2 et get 28 il 802 64.4
ioh >t < < N - 64.8 TS 726 71 709 709 70.8 70.8
e ; S < < —
975
95
925
90
875
85
825
80
LG 43.2 433 433
2 2.1 265 269 346 357 a4 V. m— — —
725 219 22 224 226 258 bl —— N - g e v
23 - > ¢ S < * +
2 6772 *
&
5 626 g
5 e
60
575
55
525
50
475 Vo
s T
425
40
375
35
325
30
275
25
225
20
HaumeHoBaHme yana PaifoHHas KoTenbHas TK-01 TK-03 TK-04 v19 ¥20 v23 TK15 v26 TK22 v29 y31 y32 T33 Ya94 TK29 TK30 ¥310 Mupa 33
;"'me““““"a“ BHiCOT, 1456 484 484 484 484 446 418 436 436 435 386 37.8 311 295 31 31 31 31 31
zac"“’“arae“b"" HEnop, a9 35.556 35.312 34.486 34.143 33.282 33078 32.707 31.869 31.348 29.796 29.168 29.013 28175 27.923 27.774 27.735 27503  27.49
[Qnka yuacTka, M 60 20 70 32 46 25 50 114 121 15 89 131 320 345 70 18 60 M
OuameTp yuactka, M 04 04 04 04 04 04 04 04 0.4 0.4 035 035 025 025 02 02 02 01
Motepy Hanopa 8 MT, M 0.577 0.123 0415 0172 0.197 0.103 0.181 0371 0.261 0.032 0.152 0,056 0.421 0.045 0.075 0.019 0.015 0.005
Motepu Hanopa 8 OT, M 0.557 0.122 0412 0.171 0.195 0.102 0.179 0368 0.259 0.032 0.151 0.056 0418 0.045 0.074 0019 0015 0.005
ﬁ;‘:’”“" sopel 8T, 4 gog 1.538 1512 144 1.283 1.258 1179 1.19 091 091 0.743 0.341 0.486 0.486 0412 0412 0.199 0.084
ﬁ;‘:"’“"’ 8oabiBOT. 4 g93 -1.532 -1.506 -1.435 -1.279 -1.253 1175 -1.114 -0.907 -0.907 0.74 0.34 -0.484 -0.484 0.41 -0.41 0.198 -0.084
‘r’# ’;’:;‘f:f‘"“e noTems: Loe1s 6.132 5925 5.379 4276 4107 3613 3.253 2.16 2159 1.704 0.428 1.316 1.315 1.069 1.068 0.256 0.13
é‘# "‘:";‘f'f""'e noTepHe: o771 6.087 5.88 5.339 4244 4077 3586 3228 2144 2144 1.691 0.424 1.305 1.306 1.06 1.061 0254 0.13
Pacxon 8 MT, T/ 8503 678.48 666.85 635.28 566.1 55476 520.14 493.36 40151 401.47 250.76 1152 8373 8369 45.41 45.41 2192 231
Pacxoa 8 OT, T4 -835.17 675.95 664.35 632.9 -563.95 -552.7 -518.16 -491.48 -400.01 -400.05 -249.86 -114.69 -83.38 -83.42 4523 4524 21.81 23

Pucynok 64. CymecTByOIIUiA THAPABIMYECKUI Pe’KUM Tel10BbIX ceTeil oT PaiionHol kKoTeabHOi Nel g0 ya. Mupa, 33
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