Cxema TennocHabxeHus
NMUHAYLWCKOro ropoacKkoro nocerieHusA
Ha nepuoa Ao 2041 r.

O6ocHoBbIBarLWMe maTepuanbl
K CXeMe TensiIoCHabXXeHus:

maBa 3
ANeKTpoHHaA Mmoaenb
CUCTeMbIl TensocHabXeHus

MpunoxeHue 6
Pe3ynbTaTbl KanMbpoBKU rmapaBriuyeckoro pexumma
oTonuUTenbHOro nepmnoaa



OrnaBneHue

OTnapka n KannbpoBKa ANEKTPOHHOM MOETIN .........ceeveeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 3

1. Pe3ynbTaTbl pacyeTa ruapaBnMyeckoro pexvma paboTbl CUCTEMBTENNIOCHAGXEHUS OT KOTENbHOW

yn. Hegptebasbl

2. Pe3synbTaTbl pacyeTta rmapaBnmMyeckoro pexmnma paboTbl CUCTEMBTENNOCHAOXEHUA OT KOTENMbHON
«HapkoamcnaHcep» (YN.BOMBHUUHARA) ......oooiiiieeee e 9

3. PesynbTaTbl pacyeTa ruapaBnmyeckoro pexmma paboTbl CUCTEMBTENSIOCHABXEHUSI OT KOTESTbHOM

«ymBywmy .....

.................................................................................................................................... 12

4. PesynbTaTbl pacyeTa ruapaBnnyeckoro pexmnma paboTbl CUCTEMBTENNOCHAOXEHNSA OT KOTENbHON
TIHAYLWIN OCTT ML TTMHAYLLIN .o 16



OTnaaka n KanubpoBKa 35IeKTPOHHOW MoAenu

B pamkax gaHHOro 3Tana ObUIH BBITOIHEHBI:

- OTJIaJKa pabOThl PACYETHBIX MATEMAaTHYECKHX MOJYJIeH IMyTeM BBISBICHHUS OMIMOOK BHMCXOIHBIX
JTAaHHBIX;

- KaTuOpOBKa MOJENU C IeJIbI0 JOCTHUKEHHUS COOTBETCTBUSI PACUETHBIX MapaMeTpOB MOJAEIHU
(bakTUYeCKUM MapaMeTpaM B OIPEAETICHHBIX PENEepHbIX Y3JIaX CHUCTEMBbl TEIUIOCHAOXKEHHs (PacXopbl,
JaBJICHHSI BOJIBI B MOJAIOIIMX U OOpAaTHBIX TPyOONPOBOJAaX CHCTEMbI TEIUIOCHAOKEHHS JIsl ONPEIETICHHBIX
pacueTHBIX PEXKUMOB). PemepHbie y371bl (MCTOYHUK TEIUIOBOM SHEpruu, TeruioBas kamepa, WTII)
BBIOMPATHMCH UCXOS U3 HAJTUYMS TaHHBIX, PEIOCTABICHHBIX 3aKa3uuKOM.

Ha sTane oTnaaku 351eKTpOHHOW MOJENH ObUI MPOBEACH aHAIM3 IMOJHOTHI BHECEHHBIX HCXOIHBIX
naHHbIX. VHCTpyMeHTapueM /i aHallu3a W BBISIBICHHS OIIMOOK BO BBEJCHHBIX HCXOJIHBIX JaHHBIX
SBIIIOTCS] CTEHEPUPOBAHHBIE OTYETHI 00 00BEKTAaX U3 CO3/aHHOM 0a3bl JaHHBIX:

- pacyeTHbIE TapaMeTPhl 0 UCTOYHUKAM TEIIJIOBON SHEPTUH;

- pacyeTHbIE NapaMeTPhl 110 YUaCTKaM;

- pacyeTHbIE MapaMeTphl MO TEIUIOBLIM KaMepaM U MaBHIIbOHAM;

- pacyeTHbIE [TapaMeTPhl IO MOTPEOUTEIISM.

KamnOpoBka Mosienu - mpouecc HAeHTH(PHUKAINN U TOHKOW HACTPOWKH HAaOOPOB MCXOAHBIX JaHHBIX
TakuM o0O0pa3oM, 4yTOObl OOECHEeUNUTh MAaKCHUMAaJbHOE NPUOIMKEHUE pe3ylbTaTOB THUIPABINYECKOTO
pacuera K (hakKTHYECKUM ITapaMeTpaM B ONPE/IEICHHBIX PENEPHBIX Y3J1aX CUCTEMBI TeriocHabxeHus. s
OpraHu3alyy mpolecca KaauOpOBKH 3JIEKTPOHHON MOJENH BBIOMPAIOTCS perepHbIe y3/bl B KaXJI0H U3
CHCTEM TEMJIOCHA0XEeHUs, TaKue KaK: BBIBOJHOM KOJIJIEKTOP Ha UICTOUHUKE, TEIUIOBbIE KaMephl, HACOCHbIE
craniuy, WUTII, mo KOTOpbIM uMEIOTCS (aKTHUECKHE JaHHBIE [0 pacxofaM TEIUIOHOCUTENs H
pacrioyiaraeéMbIM Haropam 3a Mepuoi, Korja pacxoabl TEIJIOHOCUTENS ObIITM MaKCUMAaJIbHO MPHUOIMKEHBI
K HOMMHAIbHBIM. [ KaJMOpPOBKM CO3JaHHOM MOJIENM HCHONb3YIOT OONbLIOW HAOOp BCTPOEHHBIX
MHCTPYMEHTapUEB.

OaHMM U3 HE3aMEHUMBIX UHCTPYMEHTOB NPH KaJIMOPOBKE I'MAPABIMUECKON MOJIEIN TEIIJIOBOM CETH
SBIIAETCS TbE30METPUUECKUN TrpaduK, MOCKOJIbKY TIpaduueckas HMHTEpHpeTanus THIPaBINYECKOTO
peXHMMa TO3BOJISIET OJAHOBPEMEHHO KayeCTBEHHO M KOJIMYECTBEHHO OLEHUTh IOIMpPAaBKH, KOTOpbIE
He00X0JMMO BHECTHU B paCU€THYIO MOJIEJIb, YTOOBI OHA HanboJee aJleKBaTHO MOBTOPsIa "THAPABINYECKOE

MOBe/ICHUE" pealIbHOM TEIJIOBOM CETH B AKCILTyaTallH.

Taxxke 171 BBIIOJIHEHUS KaJ'II/I6pOBKI/I HCIIOJIB3YIOT CICHCPUPOBAHHLIC OTYCTBI W CIIPABKU 00
00BEeKTaxX U3 CO3JaHHOH 0a3bl JaHHBIX, a TaKX¢C rpa(bnqecxoe OpeACTaBJICHUC IMapaMCTPOB

TCIIJIOHOCHUTCIIA:

- pe3yabTaThl TUAPABINYECKOrO pacyeTa Mo y4acTKaM BJIOJIb MYTH (JJaHHBIA OTYET,IpeICTaBICHHBIN

B TaOJIMYHOM BHJIC, IO3BOJIACT BBIIIOJIHUTh aHAJIU3 T'HAPaBINYCCKOropacucTta CUCTCMbI TEeNI0CHA0KEHUS



BJI0JIb BBIIEJIEHHOTO My TH);

- pacueTHBIE TapaMeTpbl YYacTKOB TEIJIOBBIX ceTed (M0 HMCTOYHUKY) (HaHHBIA OTYET,
NPEJCTAaBICHHBIN B TaOJMYHOM BHJIE MO3BOJSET BBINOJHHUTH AHAIM3 THUAPABIMYECKOrO pacyera Bcei
CHCTEMbI TEMJIOCHA0XKEHUSI OT ONPE/IETIEHHOI0 NCTOYHUKA);

- IOTPEOUTENH C HEJOCTATOYHBIM PACIIOIaraéMbIM HAIlOpoM (JaHHBIA OTYET MO3BOJISETONPEICIUTh
noTpeOuTeNeil ¢ HeIOIMMyCTUMBIM PACIIOIaraeMbIM HAIlOPOM);

- CIIpaBKa 0 noTpedurese (Harpy3ku, 1poccellbHble YCTPOiCTBa);

- TUApaBIMYEcKas CcIpaBKa O MOTpeOuTesne (JaHHBIA OTYET IO3BOJSET IMPOAHAIN3UPOBAThH
I'MJIPABINYECKUE MTapaMeTphl 10 KOHKPETHOMY IOTPEOHTEIIO);

- "ruapaBiauyeckas’” packpacka CeTH (JaHHBIH PEXHUM I103BOJISET PA3HBIMU LIBETAMHU BBIACIUTH
BKJIFOYEHHBIE, OTKJIIOUEHHBIE M TYIIMKOBbIE YUaCTKH TEIIOBBIX CETEH);

- CIIELIMAJIbHBIE  pAacKpacku TEIUIOBOM CETH 10 3HAYEHUSM pa3iIMuYHbIX XapaKTEPUCTHUK
TUIPaBIMYECKOT0 PEKUMA (JIaHHbIE PEKUMBI TO3BOJISIIOT aHAJIM3UPOBATh BCIO CUCTEMY TEIJIOCHA0XKEHUS
0 CJIEYIOLIUM [TapaMeTpaM: CKOPOCTH, JaBJICHHUSAM B MOJAIOIIEeH WM 00paTHOW MarucTpaiu, yAeIbHbIM
HOTEpSIM HAlopa Ha y4acTKax U T.I1.);

- TpauvecKue BhIICIICHUS (BBIICIICHHS IBETOM WJIM MHBIM CIIOCOOOM Y3JI0B W/MJIA YYaCTKOB TETIOBOM
CeTH MO HEKOTOPOMY KpPUTEPHUIO, HalpUMep: IOTPEOUTENM C TPEBBIIICHHEM JaBICHHUS B OOpaTHOMN
MarucTpajiM, TEIUIOBbIE KaMepbl C 3aKpBhITHIMU 3a[BIXKKAMH, Y3JIbl C PaclojaraéMblM HAIOpOM HIKE
3a/IaHHOTO, YYaCTKH C MPEBbIILICHUEM 3aJJaHHOM CKOPOCTH MOTOKA, U T.I1.);

- paccTaHOBKa Ha CXEM€ TEIJIOBOWM CETH 3HAYKOB-CTPENIOK, YKA3bIBAIOIIMX HAIPABICHHUE [BMKCHUS
TETJIOHOCUTENS M0 TOJAIOIIe WM 0OpaTHOM MarucTpalv (JaHHBIA PEXUM IO3BOJIET aHAIM3UPOBATH
JBIKEHUE TETTOHOCUTEIIS TI0 TIO/IA0IIEH M OOpaTHON MarucTpain);

- IOAIMCH HA CXE€ME TEIIJIOBOM CETH 3HAYCHUI pacxoaoB IO y4aCTKaM U JaBIICHUI BYy3JlaX CCTH.

[TapamnensHo paboTe C BBIIICONHUCAHHBIM HMHCTPYMEHTapUeM MPOBOAMTCS KOPPEKTHPOBKA
W3HAYaJbHO BBEAEHHBIX JAaHHBIX [0 IIEPOXOBATOCTH TPyOONPOBOMOB, 3HAYEHUSM MECTHBIX
CONPOTHUBIICHUN, W T.I. C LEIbIO MOJYYECHHS] MAKCHUMAJIBHOIO COOTBETCTBUS IAPAMETPOB PACUETHOMN
Mozenu ¢ (aKTUYECKMMHU MapaMeTpaMu CUCTeM TerulocHaOkeHus. Ilpornecc kanmuOpoBKHM - OAMH U3
CaMbIX CIIOKHBIX IMPOLIECCOB MPH Pa3pabOTKe MOJAEIH, B KaKIOM OTIEIbHOM CIydae MPOU3BOJUTCS C

MMOMOIIBIO Pa3JINYHBIX (I)YHKI_II/II\/'I CHUCTCMBbI, OITUCAHNUEC KOTOPBIX HC ABJIACTCA LEJIbIO JAaHHOTO OTYCTA.

Jannast cocrtapisitomiasi paboThl (0Tiazka M KaiduOpoBKAa) BBHINOJHSIACH IOCTE 3aBEPLICHUS
OIMCAaHUS TEIUIOBBIX CETEM H TEIJIOCETEBLIX OOBLEKTOB B 3HeKTpOHHOﬁ MOIACIN CHCTEMBI

TEIUIOCHAOXKEHUS.



1. Pe3ynbTaTbl pacyeTa ruapaBriM4eckoro pexuma pabotbl CUCTEMbI
TennocHabXXeHusl ot KotenbHomn yn. Hedtebasbl

PesynbraThl pacyera ruipaBIudecKoro pexxuMa paboTbl CUCTEMBI TertocHa0keHus 1. [Tuaaymm
0T KOTenbHOH yi1. HedTeGa3pl mpeacTaBaeHsbl B 3J€KTPOHHON MOJIEIH.

dakTHUeCKUe JaHHbIE yuyeTa He ObUIN IPEeAOCTABIICHBI.

[lpy mpoBeneHNHM HAIAZOYHOTO pacyera ObUI MOJ00OpPaH MHHHUMAIBHO HEOOXOIWMBIA ISt
o0ecrieyeHns KaueCTBEHHBIM TEIIOCHA0KEeHNEM Hanboliee yJalleHHBIX MOTpeOuTeNel pacioiaraeMblii
Haniop H=6,7 wm. Ilocne mnpoBeneHHs AaidbHEWIIETO0 IOBEPOYHOTO pacyeTa Ha OCHOBAHHUH
COIIPOTHUBIIEHUS] CUCTEMBI, ITOJIyYEHHOI'O B HAJIAJI0YHOM pacyeTe, C HallOPpOM Ha BBIXOJE U3 UCTOUYHHMKA
6,7 m (P1/P2=3,17/2,5 KFC/CMZ) MOKHO CJIeIaTh CJICIYIONINE BEIBOIBI:

JaBnenne B oOpaTHOM TpyOONpOBOAE HE MPEBBINIAET AONYCTUMOE JJsl HarpeBaTeNIbHBIX
Ipu6OPOB CHCTEM OTOILIEH s JaBienue P=6,0 kre/cm?,

JlaBjieHue B 06paTHOM TPYyOGOIpPOBOIE CHCTEMBI MpeBbimaeT P=0,5 krc/cm?,

Pacnonaraemble Hamopsl Ha MOTPEOUTENAX JOCTATOYHBI JJIS HPEOJOJCHHUS TI'MIIPABINYECKOrO
COIIPOTHUBIIEHUS PA3BOASIINX CETEH U MECTHBIX CHCTEM.

JaBnenue B J1000H TOUYKE IMOJAIOLIETO TPYOOIPOBOJA MPEBBIIAECT JABIECHUE BCKUIAHMS IPH
pacyeTHOM TemnepaType TEIIOHOCUTES.

Hamnop B oOpatHOM Tpy©omnpoBoO/ie JOCTATOUEH JJIS 3JIMBA MECTHBIX CUCTEM.

IIpu cymecTByroIeM MOJOXKEHUH JUIsl BceX MNOTpeduTeneil MNpu  HENoCpeICTBEHHOM
HOJKJIIOYEHUHN CUCTEMBI OTOIUIEHUsI TpeOyeTCsl yCTaHOBKA JPOCCENbHBIX 11aii0 Ha cucTeMe OTOIJIeHUs
JUIs 00ecTieYeHNs PACUETHBIX PAacX0JI0B B COOTBETCTBUHU C TPEOYEMBIM I'MIPABIMUECKUM PEKUMOM.

Onpenenstomuit  morpedutens [opbkoro, 11, pacnonaraemblii Hamop Ha TEIUIOBOM Yy3Je
cocTaBiseT 1 m.

[Ipn pacuetHoM TemmepatypHoM rpaduke 95/70 co cpeskamu 60+70°C mpu Temmeparype
Hapy>XHOro Bo3ayxa Hmxke THB=-5°C y morpeOuteneil HaOmoaeTcsd HEAOTPEB HAa BCEM JAMAIa3OHE
cpesku: TBH=17,49+7,42 °C npu pacueTHOl TeMIiepaTtype BHyTpeHHero Bo3ayxa TBH=18°C.

Jl1s KaueCcTBEHHOr0 TEIIOCHA0XKEHUs MOTpeOUTeNe cieayeT pacCMOTpPETh NEPexo] Ha rpaduk
95/70 6e3 cpe3ku.

OO0cnenoBaHue, MacOPTH3ANMS M HalagKa MOTpeOHUTeNneld B COOTBETCTBUH C THUAPABIHMYECKIM
PEKUMOM TIO3BOJIMT OOECIIEYMTh PACUETHBIM pacXo]] B CHCTEME, YTO TMPHUBEAET K Ka4eCTBEHHOMY
TEIIOCHA0KEHHUIO MOTpeOUTeNel 1 SKOHOMHUH 3JIEKTPOIHEPTHH.

Jniss  yMEHBIICHHS THAPABIMYECKUX TOTEPh CIEIyeT pacCMOTPETh BapUaHT NepeKiIa oK
TpyOONPOBOJOB, yKa3aHHbIX B Tabmuie 1.1, ¢ yBenmndeHWeM nuamerpa. YAeIbHBIE IMOTEPH IS
MarucTpaNbHBIX CEeTeH pPeKOMEHAyeTCs MPUHUMATh Ryn <8 mMm/M, ais pacrpenenuTeNbHbIX ceTel —

Ryn<30 mm/Mm.



Tabmuma 1.1

Hedrebaza Boitnepras T 22 0.082 0.082 13.04 -12.99 0.27 0.27 9.35 9.26 MarucTpajibHas

BoiinepHast T YT-1 10 0.082 0.082 13.04 -12.99 0.12 0.12 9.35 9.26 MarucTpaibHas

Pacuernas moanuTka Ha yreuku cocrapiser 0,053 1/4.
[Tee3oMeTprueckre rpaduKe 10 XapaKTEPHBIX TOTPEOUTENICH CHCTEMBI TETUIOCHAOKEHUS 11.

[Muuaaymmm ot koTenbHO# yi. Hedrebasa npencrasiens va Puc. 1.1-1.2.



Mbe3omeTpuyeckuit rpacmk ot «Hedprebasa» go «rfopbkoro, 11»
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HaumeHoBaHue yana Hedrebasza bonnepHana T YT-1 YT-6 YT-7 YT1-8 lopekoro, 11
leopesnyeckasn BbicoTa, M 77.86 79.26 7891 77.75 77.93 77.76 75.31
[lonHelA Harop 8 00p. To-Ae, 49 g 103.1 103.2 103.8 1055 105.6 105.7
Pacnonaraembliini Hanop, M 6.7 6.168 5.926 4.883 133 1.215 1.011
[nunHa yyactka, M 22 10 91 310 10 66
[nameTp yyactka, m 0.082 0.082 0.082 0.082 0.082 0.082
MoTepu Hanopa B NoA.
P8, M 0.267 0.122 0.523 1.783 0.057 0.102
[oTeph Hanopa’s 00p: 0.265 0.12 0.52 1.771 0.057 0.102
Tp-Oe, M
CKopocTb BofibI B Mo 0.696 0.696 0477 0477 0476 0.236
Tp-ae, m/c
CkopocTb BoAbl B 06p. 1y " " |
Tp-ne, Mic 0.689 0.689 0.472 -0.472 0.473 -0.234
YaenbHble NUHeNHbIe
notepy 8 nog. Tp-ae, M 0547 9.347 4.425 4423 4419 1.293
YASTBHEO TMHORHL 9.259 9.26 4392 4394 4399 1.287
notepv B 0bp. Tp-ae, MM/M
Pacxoq B nog. Tp-ae, T 13.04 13.04 8.93 8.93 892 442
Pacxoq B 0bp. Tp-ae, T4 -12.99 -12.99 -8.89 -8.89 -89 -4.41

Puc. 1.1 NMbe3omeTpuyecknin rpacpmk cUCTeMbI TENNOCHAOXKEHUA OT KOTeNTbHOM yn. HedpTeba3bl A0 noTpebuTens yn. Mlopbkoro, 11



MbesomeTpuyeckui rpacdmk ot «Hedreb6asa» go «Hedprebassbl, 2»
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HaumeHoBaHue yana Hedrebasa BoinepHaa T YT-1 YT-2 YT-3 YT-4 Hedrebasbl, 2
leogeanyeckasn BbicoTa, M 77.86 79.26 78.91 79.57 80.51 81.57 84.12
[ /oKL KaNop B 00. TP-Ae, 10 g 103.1 103.2 1035 103.7 103.8 103.9
Pacnonaraembiin Hanop, M 6.7 6.168 5926 5318 4986 484 4.596
[nuHa yyactka, M 22 10 100 84 84 106
[vameTp yyactka, M 0.082 0.082 0.07 0.07 0.07 0.051
MNoTepun Hanopa B noA.
oo, 0.267 0.122 0.305 0.167 0.073 0.122
[oTopy kanopa:n o6p: 0.265 0.12 0.302 0.165 0073 0.122
Tp-ge,m
CKopocTL BoAL! B oA, 0.696 0.696 0.301 0.242 0.159 0.15
Tp-ge, m/c
CropocT BopL! B 06p. -0.689 -0.689 0298 024 -0.158 0,149

Tp-ge, m/c
YaeneHble NUHenHbIe

floTepy B oA, Tp-Ae, MMM 9.347 9.347 2.543 1.653 0.727 0.961
YaenuHse HoRHLO 9.259 9.26 252 1.641 0724 0.958
notepu B 06p. Tp-ae, MM/M

Pacxop B noa. Tp-ae, TM 13.04 13.04 411 3:3 218 1.09
Pacxopg B 0bp. Tp-ae, T4 -12.99 -12.99 -4.09 -3.29 -2.17 -1.08

Puc. 1.2 NMbe3omeTpuyeckum rpadmk cucTembl TennocHabxeHust ot kotenbHon yn. Hecdhte6asbl go noTpebuTtens yn. Hecdrtebassl, 2.



2. PesynbTaTbl pacyeTta ruapaBnmM4yeckoro pexuma pabotbl CUCTEMbI
TennocHabxxeHus oT KoTenbHon «HapkoaucnaHcep»
(yn.bonbHun4Hag)

Pe3ynbpraThl pacuera rupaBIMuecKoro pexxuma padoThl CUCTEMbI TeriocHa0xeHus 1. [Tunymm
OT KOTEJIbHOH yJI. bOoJbHUYHAsS IIPEICTABIICHBI B QJIIEKTPOHHON MOJIEIIN.

dakTHUYeCKUE JaHHbIE yueTa He ObUIN IPEeAOCTABIICHBI.

[lpy mpoBeneHNHM HAIAZOYHOTO pacyera ObUI MOJ00OpPaH MHHHUMAIBHO HEOOXOIWMBIA ISt
o0ecrieyeHns KaueCTBEHHBIM TEIIOCHA0KEeHHEeM Hanboliee yJalleHHBIX MOTpeOuTeNel pacioiaraeMblii
Haniop H=3,6 wm. Ilocne mnpoBeneHHs AaidbHEWIIETO0 IOBEPOYHOTO pacyeTra Ha OCHOBAHUH
COIIPOTHUBIIEHUS] CUCTEMBI, ITOJIyYEHHOI'O B HAJIAJI0YHOM pacyeTe, C HallOPOM Ha BBIXOJ/IE€ U3 UCTOYHMKA
3,6 m (P1/P2=2,36/2,0 KFC/CMZ) MOKHO CJIeIaTh CJICTYIONINE BEIBOIBI:

JlaBnenne B oOpaTHOM TpyOONpOBOAE HE TPEBBINIACT JOMYCTUMOE IS HarpeBaTebHBIX
Ipu6OPOB CHCTEM OTOILIEHHs JaBieHue P=6,0 kre/cm?,

JlaBneHne B 0OpaTHOM TPYOOIPOBOJIE CHCTEMBI IpeBbimaeT P=0,5 krc/cm?.,

PacrnionaraeMple Hamopsl Ha MOTPEOUTENAX JOCTATOYHBI JJIS HPEOJOJCHHUS TI'MIIPABINYECKOrO
COIIPOTHUBIIEHUS PA3BOASIINX CETEH U MECTHBIX CHCTEM.

JaBnenue B J1000H TOUYKE IMOJAIOLIETO TPYOONPOBOJA MPEBBIIAECT JABICHUE BCKUIAHMS IPH
pacyeTHOM TemnepaType TEIIOHOCUTES.

Hamnop B o0patHOM Tpy©OOnpoBO/ie JOCTATOUEH JJIS 3JIMBA MECTHBIX CUCTEM.

[Ipu cymecTByromeM MOJOXKEHUH JUIsI BCeX MNOTpeOuTeNnel Mpu  HEmoCpeICTBEHHOM
HOJKJIIOYEHUHN CUCTEMBI OTOIUICHUsI TpeOyeTcsl yCTaHOBKA JPOCCENbHBIX 11aii0 Ha cucTeMe OTOIJIeHHUs
JUIs o0ecTieyeHNs PaCUETHBIX PAacX0JI0B B COOTBETCTBUHU C TPEOYEMBIM I'MIPABIMUECKUM PEKUMOM.

Onpenenstomuii notpedutens bonpHUIa pacnonaraeMblii HAlOp Ha TEIJIOBOM y3JI€ COCTaBIISET
1,1 m.

[Mpu pacuetHoM TemmeparypHoM Tpaduke 95/70 co cpeskamu 60+70°C mpu Temmepatype
Hapy>KHOro Bo3ayxa Hmxke THB=-5°C y morpeOuteneil HaOM0OaeTCs HEAOTPEB HA BCEM JMAIa3oHe
cpesku: TBH=17,49+7,41°C npu pacueTHOI Temrieparype BHyTpeHHero Bo3ayxa TBH=18°C.

Jl1s KaueCcTBEHHOTO TEIIOCHA0KEHUs MOTpeduTeNel cieayeT paccMOTpeTh Nepexo] Ha rpaduk
95/70 6e3 cpe3km.

OO6cnenoBanue, macnopTU3alysa M Hajaaka MoTpeOuTeNlell B COOTBETCTBUHM C THMAPABINYECKUM
PEKUMOM TIO3BOJIMT OOECTIEYMTh PACUETHBIM pacXo]] B CHCTEME, YTO TMPHUBEAET K Ka4eCTBEHHOMY
TEIIOCHA0KEHHUI0 MOTpeOUTeNel 1 SKOHOMUH 3JIEKTPOIHEPTHH.

[Tepexnanku MarucTpanbHbIX U paclpeleUTeNbHBIX ceTeil He TpeOyIoTCsl.

PacuerHas moanutka Ha yreuku cocrasiseT 0,033 1/4.

[Tbe30MeTpruueckuii rpaduK 10 XapaKTEPHOTO MOTPEOUTENSI CUCTEMBI TETUIOCHAOKESHUS 1.

[Tuanymm ot KoTenbHOM yi. boasHuuHas npencrasineH Ha Puc. 2.1-2.2.



MbesomeTpuyeckuit rpadmk ot «<HapkoaucnaHcep» Ao «bonbHUYHas, 3»

64 33‘6 226 221 213 207 20.8
gg 20 194 "18.9 182 175 177
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42
40 r
38
36
34
32
HavmeHoBaHue yana HapkogucnaHcep YT-1 YT-2 YT1-3 Y14 BonbHuyHas, 3
leope3nyeckan BbicoTa, M 39.16 39.94 4044 41.19 41.87 41.71
MonHeIit Hanop B 00p. Tp-Ae, 5 5 504 50.4 594 59.4 504
M
Pacnonaraemsbii Hanop, M 3.6 321 3.175 3.157 3.151 3.145
[nuHa yyactka, M 30 100 100 100 10
[unameTp yyactka, M 0.082 0.082 0.082 0.082 0.051
MoTepu Hanopa B nog,
P18, M 0.196 0.017 0.009 0.003 0.003
[loTepy Harnopa;s o6p: 0.194 0017 0.009 0.003 0.003
Tp-Oe, M
CxopocTb Bkl B oA 0.489 0.077 0.054 0.03 0.077
Tp-ge, mic
CKOpoCTb BOfibl B 00p. 1 e 3 , 3
Tp-1e, mic 0.484 0.076 0.053 0.03 0.077
YaenbHble NUHenHble
foTepH B o, TP-e, MM/M 545 0.146 0.072 0.024 0.265
YAeNHEe IMHEAHLE 5.397 0145 0.072 0024 0.266
notepu B 06p. Tp-Ae, MM/M
Pacxopq B noa. Tp-ge, T4 9.16 145 1 0.56 0.56
Pacxog B 06p. Tp-ae, T/ -9.12 -1.43 0.99 -0.56 -0.56

Puc. 2.1 NMbe3omeTpuyeckuin rpacpmk cMCcTeMbl TENNOCHAOXKEHUA OT KoTenbHoM yn. BonbHUYHaA go notpedbutens yn. bonbHnM4YHas, 3.



62
60
58
56

52
50
48
46

Hanop, m

42
40
38
36

32

HaumeHoBaHue yana

leofesnyeckan BoicoTa, M

MonHeI Hanop B 06p. Tp-ae,

M
Pacnonaraembin Hanop, M
[nuHa yyactka, M
[nameTp yyactka, M

Motepu Hanopa B noA.
Tp-ae, M

MoTepwm Hanopa B 06p.
Tp-Oe, M

CKOpOCTb BO/bI B Mo,
Tp-Oe, m/c

CkopocTb BoAbl B 06p.
Tp-Ae, mlc

YaenbHble NUHeRHbIe
notepu B nod. Tp-ae, Mm/m

YaenbHble NUHenHbIe
notepu B 06p. Tp-Ae, MM/M

Pacxoq B nog. Tp-ge, T4
Pacxopg B 0bp. Tp-ge, T4

Puc. 2.2 Nbe3omeTpuyeckum rpacpmk cucteMbl TENNOCHAGXEHMA OT KoTenbHon yn. BonbHU4YHasa no notpebutensa bBonbHuua.

Mbe3oMeTpuyeckuin rpadmk ot «HapkogucnaHcep» 0o «bonbHUUa»

236
y -

226

*o9
=}

719.4

j}&g

v

HapkogucnaHcep

39.16
59.2

3.6
30
0.082

0.196

0.194

0.489

-0.484

545

5.397

9.16
-9.12

YT-1
39.94
594

321
100
0.07

1.062

1.054

0.565

-0.56

8.852

8.781

7.7
-7.69

BonkHuua

40.58
60.4

1.094



3. Pe3ynbTaTbl pacyeTa rugpaBsinyeckoro pexumma paboTbl CUCTEMbI
TennocHabXeHunst oT KoTenbHoN «JlymOyLumn»

Pe3ynbTraThl pacuera rupaBIMyecKoro pekuma paboThl CUCTEMBbI TeIlocHa0keHus 1. JlymOym
OT KOTeJIbHOM JIyMOy1IM IpeCTaBIeHbI B 3JIEKTPOHHOM MOJIEIH.

dakTHUYeCKUE JaHHbIE yueTa He ObUIN IPEeA0CTABIICHBI.

Ilpy npoBeneHMM HAJIAZOYHOTO pacyeTa ObuUl MOJOOpPaH MHHHUMAIBHO HEOOXOAMMBIA i
o0ecrieyeHns: KaueCTBEHHBIM TEIUIOCHA0KEeHHEM Hanbosiee yJalleHHbIX MOTpeOuTeNel pacioiaraeMblii
Hanop H=1,4 wm. Ilocne mnpoBeneHus pAajbHEHIIEro I[OBEPOYHOrO pacyeTa Ha OCHOBAaHHUM
COIIPOTHUBIIEHUS] CUCTEMBI, OJIyYEHHOI'O B HAJIAJ0YHOM pacyeTe, C HallOPOM Ha BBIXO/E U3 UCTOYHMKA
1,4 M (P1/P2=2,64/2,5 Kxrc/cM?) MOXKHO ClIeIaTh CJICTYFOIIHNE BBIBOJIBI:

JaBnenre B oOpaTHOM TpyOOINpPOBOAE HE TMPEBHIMIACT AOMYCTHMOE ISl HarpeBaTebHBIX
IpHOOPOB CHCTEM OTOILIEHHUS aBineHne P=6,0 krc/cm?,

JlaBneHne B 0OpaTHOM TPYOOIPOBOJIE CHCTEMBI IpeBbimaeT P=0,5 krc/cm?.,

Pacnonaraempie Hamopsl Ha TMOTPEOHTENSX JOCTATOYHBI JJISI MPEOJOJICHHUS THIPABIUYECKOTO
COIIPOTHUBIIEHUS Pa3BOASALINX CETEH U MECTHBIX CHCTEM.

JaBnenue B 1000 TOUKE MOAAIOUIETO TPYOOIPOBOJA MPEBHINIAET JAaBJICHHE BCKUNAHUS MPHU
pacyeTHOI TemmepaType TeIIOHOCUTES.

Hanop B oO6patHoM TpyOOIIpOBO/IE TOCTATOUYEH IS 3AJIMBA MECTHBIX CHCTEM.

[Ipu cymecTByromeM MOJOXKEHUH JUIsI BCeX MNOTpeOuTeNnel Mpu  HEmoCpeICTBEHHOM
HOJKJIFOYEHUH CUCTEMBI OTOIUIEHUsI TpeOyeTcsl yCTaHOBKA JPOCCENbHBIX 11aii0 Ha cucTeMe OTOIIeHHUs
JUis o0ecTeyeHNsl PaCUEeTHBIX PAacX0JI0B B COOTBETCTBUU C TPEOYEMBIM I'HIPABIMUECKUM PEKUMOM.

Omnpenensiromuii norpedutens yia. CoBxo3Hasd, 6 pacrosiaraeMblii Hamop Ha TEIUIOBOM Y3Iie
cocTaBisieT 1 M.

[Mpu pacuetHoM TemmeparypHoM Tpaduke 95/70 co cpeskamu 60+70°C mpu TemmepaType
HapyXHOro Bo3nayxa Hmxke THB=-5°C y moTpeOuTeneil HaOIIOAaeTCs HEAOIPEB HA BCEM JMaNa3oHE
cpesku: TBH=17,48+7,41°C nipu pacyeTHOI TemIieparype BHyTpeHHero Bo3ayxa TBH=18°C.

Jl1s KaueCcTBEHHOTO TEIIOCHA0KEHUs MOTpeduTeNel cieayeT paccMOTpEeTh Nepexo] Ha rpaduk
95/70 6e3 cpe3ku.

OO0cnenoBanne, MacOPTH3ANMS M Halagka MOTpeOHTeNeld B COOTBETCTBHH C THAPABIMYCCKUM
PEKUMOM TO3BOJUT OOECTIEUUTHh PACUETHBIH pacxoll B CHCTEME, YTO TPUBEACT K Ka4yeCTBEHHOMY
TEIIOCHA0KEHUIO MOTpeOuTeNel U SKOHOMHH 3JIEKTPOIHEPTHH.

[Tepexnanku MarucTpanbHbIX U paclpeleUTENbHBIX ceTeil He TpeOyIoTCsl.

Pacuernas moanutka Ha yreuku cocrasiser 0,098 1/4.

[Tre30MeTpruyeckre rpaduKH 0 XapaKTEPHBIX MOTPEOUTENEH CHCTEMBI TETNIOCHAOKEHHS 1.

JlymOymu ot korensHOM JIymMOymm mipeactasiens! Ha Puc. 3.1-3.3.



Mbe3omeTpuyeckui rpacuk ot «Jlymoywm» ao «CoBxo3Has, 6»

T o 252 SE8 233
- & > @ 2 > 4
75 3. o v 0. b
725
70
675
65
Z 625
g 60
:‘c":’ 575
55
525
50
475
45
425
40
HaumeHoBaHue yana JTymbyum TKA1 TK 2 CoBxo3Has, 6
leopeanyeckan BbicoTa, M 509 49 94 4963 48 61
MonHeIN Hanop B 06p. Tp-Ae, 75.9 75.9 75.9 76.1
= ; ; ; :
Pacnonaraembii Hanop, m 14 1.363 1.353 1.018
[nuHa ydactka, M 107.5 39 65
[vameTp yyactka, m 0.207 0.207 0.051
MoTepw Hanopa B NoA.
P06, M 0.019 0.005 0.168
MoTtepun Hanopa B 06p. 0.019 0.005 0167
Tp-ge,m ’ ) ’
CKOpOCTb BOZbI B NOA. 0.14 0117 0227
Tp-ge, M/c . . i
CropocTs BoAKIB:00p. 0.138 0.116 0.225

Tp-Ae, mic

YaernbHble NMHENHbIE

notepu B nog. Tp-Ae, MM/M 0:146 0091 255
YaenbHble NMHeNHbIe 0.145 0.092 2146
notepu B 06p. Tp-ae, MM/M

Pacxop B nog. 1p-ge, T4 16.71 14 .02 164
Pacxopg B 0bp. Tp-ge, T4 -16.61 -13.95 -1.64

Puc. 3.1 Mbe3omeTpuuecknin rpachmk cMcTeMbl TENNOCHAOXEHUA OT KoTenbHou Jlymbylumn no notped6urtens yn. CoBxosHas, 6.



Mbe3omeTpuyeckuin rpacuk ot «Jlymoywmn» o «CoBxosHas, 4»

26.4 27.3 276 27.8 269 254 3%?
775 425 26, 4263 o264 256 o241 ;
- ) < & & ) 4 ) 4 2 > ¢
75 @ ¢ 4 g 4 g P
725
70
67.5
s 65
7 T e
o
% 60
T 575
55
525
50
475
45
425
HaumeHoBaHve yana JymByium TK1 TK2 VT1 TK3 TK6 CoBxo3Han, 4
leopeanyeckas BbicoTa, M 509 49.94 4963 49 51 50.35 51.84 52.57
Monks=If Hanop 8 00p. -1, | 75:9 75.9 759 759 75.9 75.9 76
= ; ; ; : ; ;
Pacnonaraemsbiin Hanop, M 14 1.363 1.353 1.353 1334 1.319 1.218
[nuHa yyactka, M 1075 39 1 41 40 30
[uameTp yyacTka, M 0.207 0.207 0.15 01 0.051
MoTepu Hanopa B nog.
e, M 0.019 0.005 0 0.009 0.008 0.051
HloTepy Harlopa;a 00p: 0.019 0.005 0 0.009 0.008 0.05
Tp-ge, M
CKOpocTs Bof1el. B A, 0.14 0.117 0.004 0.132 0.092 0.182
Tp-Ae, mic
CKOpOCTb BOAbI B 00p.
Tp-n6, MIC -0.138 -0.116 -0.004 -0.13 -0.091 -0.181
YaenbHble NUHEeNHbIe
floTepH B N0, Tp-ae, MM/M 0.146 0.091 0 0.193 0.16 1.405
YRSNEHEE NUHENHLID 0.145 0.092 0 0.192 0.16 1.401
notepu B 06p. Tp-Ae, MM/M
Pacxopq B noa. Tp-ge, T4 16.71 14.02 12.37 8.25 256 1.32
Pacxopq B 0bp. Tp-ae, TM -16.61 -13.95 -12.32 -8.21 -2.55 -1.32

Puc. 3.2 Nbe3omeTpuyeckum rpacpuk cucteMbl TennocHabxeHMA oT KoTenbHon Jlymbywun ao notped6urtens yn. CoBxo3sHas, 4.

14



Mbe3omeTpuyeckuii rpacmk ot «Jlym6ywmn» Ao «CoBXo3Has, 1»

s T 53 KIS K13 1 JB8
N ) < b < b ¢ b 4 2 b 4
75 @ g g g g ®
725
70
675
65 .....................................................................................
= 625
g_ 60
4575
@
I 55
525
50
475
45
425
40
375
HavmeHoBaHue yana JTymbyLum TK1 TK2 YT1 TKS CoBxo3Has, 1
leogeanyeckas BbicoTa, M 50.9 4994 4963 4951 482 46.46
MonHuiit Hanop B 06p. Tp-Ae, 759 759 759 759 759 75.9
& ; ; ; g ; :
Pacnonaraemsiii Hanop, M 14 1.363 1.353 1.353 1.348 1.345
[nuHa yyactka, M 107.5 39 1 47 62
[unameTp yyacTtka, M 0.207 0.207 0.15 0.125
Motepu Hanopa B nog,.
e 0.019 0.005 0 0.003 0.001
[otepu Haropaie 00p: 0.019 0.005 0 0.003 0.001
Tp-ge, M
CxopocTb BoAL! B oA, 0.14 0.117 0.004 0.066 0.031
Tp-ae, mic
CKopocTb BoAbl B 00p. " R P i e
-6, MiC 0.138 0.116 0.004 0.065 0.031

YaenbHble NUHenHbIe

NOTepM B NOf. TP-Ae, MM/M 0.146 0.091 0 0.046 0.015
YRGLHEQNHEAHL 0.145 0.092 0 0.046 0.016
notepu B o6p. Tp-Ae, MM/M

Pacxop B nog. Tp-ae, T4 16.71 14.02 12.37 412 1.36
Pacxop B 00p. Tp-ae, T4 -16.61 -13.95 -12.32 -4.11 -1.35

Puc. 3.3 NMbe3omeTpuueckuin rpacpmk cMcTteMbl TENNOCHAOXEHUA OT KoTenbHou JlymOywmn ao notpedbutens yn. CoBxo3Has, 1.



4. Pe3ynbTaTbl pacyeTa ruapaBrnnyecKoro pexumma pabotbl CUCTEMbI
TennocHabXxeHus ot kotenbHoun NMNuuagywun ACIM n. NMuHaywn

PesynbraThl pacyera ruipaBIudecKoro pexxuMa paboTbl CUCTEMBI TertocHa0keHus 1. [Tuaaymm
ot korenbHOM [Tunaymm JICII npencraBieHbl B 3J1€KTPOHHON MOJEIH.

dakTHUeCKUe JaHHbIE yuyeTa He ObUIN IPEeAOCTABIICHBI.

[lpy mpoBeneHNHM HANAZOYHOTO pacueTa ObUI MOJ00pPaH MHHHMAIBHO HEOOXOIWMBIA ISt
o0ecrieyeHns KaueCTBEHHBIM TEIIOCHA0KEeHNEM Hanboliee yJalleHHBIX MOTpeOuTeNel pacioiaraeMblii
Hanop H=29,4 wm. Ilocne mnpoBeneHHs JaNbHEHIIEr0 IOBEPOYHOrO pacyera Ha OCHOBAHUH
COIIPOTHUBIIEHUS] CUCTEMBI, ITOJIyYEHHOI'O B HAJIAJI0OYHOM pacyeTe, ¢ HallOpOM Ha BBIXOJE M3 UCTOYHHMKA
29,4 m (P1/P2=6,94/4,0 KFC/CMZ) MOXHO CJIeIaTh CJICTYIONINE BEIBOBI:

JlaBnenre B oOpaTHOM TpyOONpOBOAE HE MPEBBIIIAET AONYCTUMOE JJIi HarpeBaTelIbHbIX
Ipu6OPOB CHCTEM OTOILIeH s AaBienue P=6,0 kre/cm?,

JlaBjieHue B 06paTHOM TPYyOGOIpPOBOIE CHCTEMBI MpeBbimaeT P=0,5 krc/cm?,

PacnonaraeMble Hamopsl Ha MOTPEOUTENAX JOCTATOYHBI JAJS HPEOJOJICHHUS TI'MIIPABINYECKOrO
COIIPOTHUBIIEHUS PA3BOASIINX CETEH U MECTHBIX CHCTEM.

JaBnenue B J1000H TOUYKE IMOJAIOLIETO TPYOOIPOBOJA MPEBBIIAECT JABIECHUE BCKUIAHMS IPH
pacyeTHOM TemnepaType TEIIOHOCUTES.

Hamnop B oOpatHOM Tpy©onpoBO/ie JOCTATOUEH JJIS 3JIMBA MECTHBIX CUCTEM.

Ilpu cymecTByroIEeM MOJOXKEHUU JUIsI BCeX MNOTpeOuTeNnel Mpu  HEnoCpeICTBEHHOM
HOJKJIIOYEHUHN CUCTEMBI OTOIJIEHUsI TpeOyeTcsl yCTaHOBKA JIPOCCENbHBIX 1Iaii0 Ha crcTeMe OTOIIICHHS
JUis 00ecTieyeHNs pacyeTHBIX PacX0/10B B COOTBETCTBUHU C TPEOyEMbIM I'MJIPABINYECKUM PEKUMOM.

Ocoboe BHUMaHHE cCleyeT YyIenuTh mnoTpedburensMm mno yi. Tpyaa, 13, 14, 15, sto camsble
BBICOKHE MTOTpeOUTENH B cucteMe ¢ reoaesueit Z=80-82 m.

Ocoboe BHUMaHHE cleayeT yaenuTh norpeduremnto no yia. Kanudonsnas Jrocir Ne2, 3To camblit
HU3KHUI MOTpeOUTENb B CUCTEME ¢ Teoae3ueit Z=51 m.

Onpenenstomuit nmorpedutens MomoaexHas, 11, pacrosnaraeMmelii Hamop Ha TEIUIOBOM Y3Je
cocrasinser 1,1 m.

[Ipu pacuerHoM TemmeparypHom rpaduke 95/70 co cpeskamu 60+70°C mpu Temmeparype
HapyXHOro Bo3ayxa Hmke THB=-5°C y morpeOuteneil HabmronaeTcs HEAOTPEB HAa BCEM JHMAIa3oOHE
cpeskn: TBH=17,5+7,42 °C npu pacueTHOI1 TemnepaType BHyTpeHHero Bo3ayxa Ta=18°C.

Jl1s KaueCcTBEHHOrO TEIIOCHAOKEHUs MOTpeduTeNel cieayeT paccMOTpeTh Mepexo] Ha rpaduk
95/70 6e3 cpe3km.

OO0cnenoBaHue, MacOPTH3ANMs M Hajaaka MOTpEeOUTeNeld B COOTBETCTBHH C THAPABIMYECKHM
PEKUMOM TIO3BOJIMT OOECTIEYUTh PACUETHBIM pacxoll B CHCTEME, YTO NPUBEACT K KadyeCTBEHHOMY
TEIIOCHA0KEHUI0 MOTpeOUTeNel 1 SKOHOMUH 3IEKTPOIHEPTHH.

JUis  yMeHbLIEHHS TUAPABINYECKUX IIOTEPh CJIENyeT pacCMOTPeTh BapHaHT HEpPeKIIaloK

TpyOONpOBOJIOB, yKa3aHHbIX B TaOmuue 4.1, ¢ yBenmMYeHHEM JuameTpa. YAeJdbHble MOTepu IS



v

, AJId pacClpCaACIIUTCIbHBIX CCTCU —

Ryn <8 mm/m

MarucCTpaJIbHBIX CETEH PEKOMEHIYETCs NPUHUMATh

Ryn<30 mm/Mm.

Tabmuna 4.1

HIJ3) U T,

pacrpeenuTenbHas

pacrpeacIMTSIIbHAsA

/WK Qr-di-dgo 9 edouen
ndo101 SITHHIHNUL JITHIIAY 4

65.93

54.45

W/WI Qr-di-rou g edouen
ndaLoll SITHUIHMI® JITHIIRY §

66.50

54.97

W ‘QrogoduogAdL
woHLedgo g edouen ndaroyy

9.73

1.83

W QrogoduogAdL
wamoieron g edouen udaroyy

9.82

1.85

h/L ‘QrogoduogAdL
noHLedgo g 19709 Yoxded

-3.18

-30.12

h/L ‘QrogoduogAdL
WIIMIOIBION 9 19709 0Xded

3.19

30.19

K ‘erogodunogAdL oxonLedgo
droweny uuHHIALAHG

0.034

0.083

N ‘erogodunogAdi o1dmoieron
drowenr umHHIA LAHG

0.034

0.083

W ‘BMLIBhA BHHUIT]!

123.00

28.00

BMLIBhA BITHOM 9UHBAOHINHUBH

MomnonéxH

as 11
Yemnroc.,24

T

BMLIBhA
BIFEhBH JUHEAOHIWH B ]

Bp. #Ha Mosoa.,9

YT6

Pacuernas moanutka Ha yreuku cocrasiser 0,867 1/4.

[Tee3omeTpruueckre TpaduKh O XapaKTePHBIX MOTPEOUTENIeH CUCTEMBI TETUIOCHAOKEHUS 1.

[Muaxymm ot korenbroM [Munaaymm JICIT npencrasnens: Ha Puc. 4.1-4.3.



MNbe3omeTpuyeckuit rpacpuk ot «MuHaywm ACM» go «MonogéxHas 11»

69.4 69.2 7.
13073 * :6 8 566 619 602 577 545 53 526 515 508 501 494
120 X 7 T T T T T i 358
35 331 311 303 301 29.1
=
a
o
G 80
I
70
60
50
40
HavnmeHoBaHue yana MuHayum , KoT. MuHAY nogbeM  onyck Y11 Y13 YT4 Y15 TK15 TK19 TK21 TK22 Bp. Ha INei Bp. Ha Mo Monogéxi
leogeanieckas Bbicota, M 57.33  57.48 5858 5955 6316 6444 6663 6919 7038 7066 7172 7233 7233 7291 7376
;“’““"'“ Hanop B 06p. Tp-Ale, g7 3 97.4 977 98 98.9 994 997 1003 1007 1008 1008 1009 1016 1017 1114
Pacronaraembiit Hanop, M 29.4 20336 28618 28.152 26148 25231 24587 23413 22688 22445 22372 22254 20903 2065  1.103
[lnuHa yuacTa, M 35 421 274 175 60 66 1315 105 72 30 84 55 123 123
[lvameTp yuacTka, M 0259 0259 0259 0259 0259 0259 0259  0.15 0.15 0.15 0.15 0.07 0083  0.034
?;Lee"”;n“ampa BnoA. 0.032  0.361 0235  1.008 0461 0324 059 0364 0122 0036 0059 0679 0127 9816
?g;ee"”;n”a”"pa B100p: 0032 0357 0232 0996 0456  0.32 0584  0.361 0121 003 0059 0672 0126  9.731
S;c;peoc“;;zsonu B:NOA: 1.188 1.155 1155 1155 1093 0872 0834 052 0362 0306 0233 0609 0193 099
CropocTs B0k B 00D 1177 1143 1143 1143  -1.082 0864 -0826 0515 -0.359 -0.303 -0.23 0.604 -0.192  -0.981

Tp-ge, m/lc

YaenbHble NUHelHble

floTepY B NOfL. TP-06, MMM 7.571 7.149 7.149 7.148 6.403 4.089 3.74 2892 1415 1.013 0.589 10.282 0.858 66.504

YaenbHble NUHelHble
notepu B 06p. Tp-ae, MM/M

Pacxoq B nog. Tp-ge, TM 22198 21569 21568 21568 20409 16295 15581 3257 2271 19.18 14.57 832 371 3.19

7478 7.062 7.062 7.062 6.328 4.042 3.698 2862 1402 1.005 0.585 10.189  0.853 65.931

Pacxop B 0bp. Tp-ae, T4 -221.11 21484 21485 21485 -20333 -16232 -15522 -32.45 -22.63 -19.11 -14.52 -8.29 3.7 -3.18

Puc. 4.1 Nbe3omeTpuyeckuin rpacduk cucteMbl TennocHabxeHus ot kotenbHon Muuaywu ACM no notpeburtens yn. MonogexHas,11.



Mbe3oMeTpuyeckuit rpaduk ot «Muuaywm ACM» oo «Tpyaa 14»

130 69.4 69.2 67.8 66.6 619
& - < o * o2 G745 522 498 476 w1 422 412 414
120 hd ¥ 2 ¢ g g +
" 287 272 251 236 228 228
303
40 T <, WO T T . LN e s b iiaim— o ———— —
100 o * ° N & % < ¢ > - i
< & & &
a 90
o
G 80
T
70
60
50
40
HavmeHoBaHue yana MuHgywm , koT. MuHAY nogbeM  onyck Y11 Y13 Y14 Y15 Y16 Y17 Y18 YT12 YT15 YT16 Tpyna 14
leofeamieckanbicota, M 57.33 5748 5858 5955 6316 6444 6663 6919 7076 7276 7458 774 7913 80 80.05
30“”""7’ Hanop B 06p. T-Ae, g7 3 97.4 977 98 98.9 994 99.7 1003 101 1015 1018 1025 1027 1028 1029
Pacrionaraembiii Hanop, M 29.4 20336 28618 28.152 26148 25231 24587 23413 21995 21076 20354 19.071 18616 18417  18.287
[InvHa ysacTka, M 35 421 274 175 60 66 1315 785 98.5 88.5 128 80.5 525 8.6
[ameTp yuacTka, M 0259 0259 0259 0259 0259 0259 0259 0207 0207 0207 015 0.15 015 0.08
f;;eep‘jw”a”"pa 8o 0.032 0361 0235 1008 0461 0324 059 0713 0462 0363 0645 0228 041 0.066

?;Leepv;n”a”"p““” 0032 0357 0232 0996 0456  0.32 0584 0705 0457 0359 0639 0226 0099  0.065

TC‘;‘_‘F’lpe°°J;"CB°“b‘B"qq> 1188 1155 1155 1155 1093 0872 0834 1033 0741  0.692 0627 047 0384  0.52

CKopocTb Bofibl B 06p.

Tp-ne, mic -1.177 -1.143 -1.143 -1.143 -1.082 -0.864 -0.826 -1.023 -0.734 -0.686 -0.621 0465  -0.381 -0.516

YaenbHble NUHeNHble

floTepM B NOA. Tp-e, MM/M 7.571 7149 7.149 7.148 6.403 4.089 374 7.573 3907 3.418 4198 2362 1.583 6.34

YaenbHble NUHENHbIe
notepu B 06p. Tp-ae, MM/M

Pacxop B noa. 1p-ge, TM 22198 21569 21568 21568 20409 16295 155.81 12322 8837 82.63 393 29.42 24.04 9.26
Pacxoq B 0bp. Tp-ge, T -221.11 21484 -21485 21485 -20333 -16232 -15522 -12279 -88.05 -82.33 -39.17 -29.34 -23.98 -9.24

7.478 7.062 7.062 7.062 6.328 4.042 3.698 7.489 3.864 3.382 4158 2.344 1673 6.296

Puc. 4.2 NMbe3omeTpuyeckun rpacdmk cucTembl TenNocHabxxeHus ot kotenbHon Muuaywun ACM o notpeburtens yn. Tpyaa, 14.



Mbe3oMeTpuyeckuin rpacuk ot «MuHaywm ACM» o «KaHudgonbHasa Qrociu Ne2»

130 694 69.2
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100 AAQ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ;39,.,9, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
¢ g
=
s 9
o
& 80
I
70
60
50 ~
40
HaumeHoBaHve yana Muugywm ACIN KOT. MHayum T KanudonbHan [rociy Ne2
leogesanyeckan BbicoTa, M §7.33 5748 51
EOHHI:IV! Hanop B 00p. Tp-ae, 973 974 101.9
Pacnonaraembliii Hanop, M 294 29336 20.167
[nuHa yyactka, M 3.5 135
[uameTp yyacTka, M 0.259 0.051
MoTtepw Hanopa B NoA.
TP-06, M 0.032 4.601
Motepu Hanopa B 06p. 0.032 4568
Tp-Ae, M
CKopoCTb BOAbl B Nog. 1.188 0.869
Tp-Ae, Mic . .
CKOpOoCTb Bofibl B 00p. _ P
D, Mic 1177 0.861
YaenbHble NUHenHbIe 7 571 26219

notepv B nod. Tp-Ae, MM/M

YaenbHble NUHenHble

7.478 26.029
notepu B 06p. Tp-ae, MM/M
Pacxopa B nog. 1p-ge, T4 221.98 6.29
Pacxop B 0bp. Tp-ae, T -221.1 -6.28

Puc. 4.3 NMbe3omeTpuyeckui rpadmk cucTembl TennocHatxeHusi ot kotenbHon Muuaywmn ACMN go notpe6urtens yn. KanudonbHaa JHOCLL Ne2.



