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1. OBIIME CBEJAEHUA

Cucrema HEeHTPAIM30BAaHHOTO TEINIOCHAOKEHHS — OJTHA M3 HanOoJiee CIOKHBIX OTpaciieit
KHUITUIIHO-KOMMYHAQJIBHOTO XO3SIICTBa C TOYKU 3pPEHHSI MHXCHEPHOH HH(PPACTPYKTYPHI, UYTO
TpeOyeT MPUMEHEHHsS] CUCTEMHOT0 KOMIUICKCHOTO IOAXO0Ja JUIss PEHICHUS TEKYIIUX 3a7ad u
TUTAHUPOBAHMSL.

Co3naBaemasi B mpolrecce pa3pabOTKH CXEMbI TEIIOCHAOXKEHHS «DJIEKTPOHHAS MOJEIb
CHCTEMBI TEIUIOCHA0KCHHUS» TO3BOJSCT TPOBOJWTh HA €€ OCHOBE aHAIHM3 CYNICCTBYIOIIETO
NOJIOXKEHHS B cepe TeriocHadxenus 1. CypryTa.

OneKTpoHHas MOJENb CHCTEMbl TEIUIOCHAOKEHUs co3jlaHa Ha 0asze NporpamMMHO-
pacuetHoro komiuiekca «Zulu 2021y.

PykoBo1cTBO Mob30BaTENsl IPOrpaMMHO-pacueTHbIM KoMiuiekcoM Zulu 2021 naxoaurcs
IO CCBUIKAM:

- TUC Zulu: https://www.politerm.com/download/zulu/ZuluHelp.pdf

- ZuluThermo: https://www.politerm.com/download/zulu/ZuluThermo.pdf

Lenu pa3paboTKy AIEKTPOHHON MOJICIH:

® CO3/aHUs eIUHONW MH(POPMAIIMOHHOHN TIATGOPMBI IO CUCTEMaM TETTIOCHAOKEHHS
ropoja;

e moBblIeHUS d((eKTHBHOCTH HMHOOPMAIIMOHHOTO OO0ECIIEYEeHHUsI TPOILIECCOB
NPUHATHUS PElICHUN B 00JAcTH TeKyllero (GyHKIMOHHUPOBAHUS M MEPCIEKTHBHOTO DPAa3BUTHS
CHCTEMBI TeTUIOCHA0KEHUS TOPOJIa;

® [POBEACHUS €IUHONM MOJUTUKM B OpraHM3allud TEKyLeH JesaTelnbHOCTH
NPEINPUSTHIA U B IEPCTIEKTUBHOM Pa3BUTHU BCEH CUCTEMBI TETNIOCHA0KEHUS TOPO/Ia;

e oOecrieyeHHs yCTOMUUBOTO IpaJlOCTPOUTEIBHOTO Pa3BUTH FrOPO/Ia;

e pa3pabOTKU Mep JUIsl TOBBIILICHUS HAJIS)KHOCTH CUCTEMBI TEIIIOCHA0KEHUs TOPO/Ia;

® MUHUMM3ALHUU BEPOATHOCTH BO3HUKHOBEHHUS aBAPMMHBIX CUTYallMil B cUCTeMe
TEIIOCHA0KEHUSL.

Pa3paboranHas 351eKTpOHHAs MOJIENb MpeHa3HAUEHA JJIs PELLEHUS CIEAYIOINX 3aau:

e (Co3/1aHusl  OOIIErOpPOACKOM  DJIEKTPOHHOM  CXeMbl  CYHIECTBYIOIIMX U
MEePCIEKTUBHBIX TEIUIOBBIX CeTe M OOBEKTOB CHCTEMBbl TeriocHaOkenust 1. Cypryra,
NPUBSI3aHHBIX K TOTIOOCHOBE TOPOJIA;

® ONTHMHU3AIMHM CYIIECTBYIOMIEH CHCTEMBI TEIUIOCHAOKEHHSI  (ONTUMH3AIHS
THJIPABIMYECKUAX PEKHMOB, MOJCIHPOBAHUE TIepepacIpeie]ICHHs TEIUIOBBIX HArpy30K MEXIY
UCTOYHUKAMH, OIpEeJesIeHHe ONTHUMAIbHBIX JUAMETPOB MPOECKTUPYEMBIX M PEKOHCTPYHPYEMBIX

TEILIOBBIX CETEeH M TEIIOCETEBhIX 00BEKTOB U T.,Z[.);


https://www.politerm.com/download/zulu/ZuluHelp.pdf
https://www.politerm.com/download/zulu/ZuluThermo.pdf

® MOJICIIMPOBAHUS MEPCIEKTUBHBIX BAPUAHTOB PA3BUTHUS CUCTEMBI TETNIOCHAOKEHUS
(CTPOMTENBCTBO HOBBIX U PEKOHCTPYKLMS CYILECTBYIOLIMX HCTOYHMKOB TEIUIOBOW SHEPIHUH,
[IEpEPACIIPEEIICHUE TEIUIOBBIX HArpy30K MEXIy HMCTOYHHUKAMH, OIPEIEICHUE BO3MOKHOCTHU
MOJKJIIOUYEHUS HOBBIX MTOTPeOUTENEH TEIIOBON SHEPTHH, ONIPEICIIEHUE ONTUMAIBHBIX BADHAHTOB
Ka4eCTBEHHOI'O M HaJIe)KHOI'O 00ecleyeH s TeMIOBOM SHepriel HOBBIX OTpeOuTeNel U T.1.);

® OIEPaTUBHOTO MOJEIMPOBAHUS 00ECICUEHHs TEIUIOBOW dHEPrueil morpeduTenei
IIPY aBAPUIHBIX CUTYalsIX;

® OIEPaTUBHOTO MONyYeHHs] WH(GOPMAIMOHHBIX BBIOOPOK, CHPAaBOK, OTYETOB IO

CHCTEMCE B LICJIOM IIO CUCTEMEC TENI0CHA0KEHUS ropojza u mo OTACJIbHBIM €€ 3JICMCHTaM.



2. TPA®UYECKOE IMPEJACTABJIEHHUE OBBEKTOB CUCTEMBbI
TEIUNIOCHABXEHHUSA C TIIPUBSA3KOM K TOIIOITPA®UYECKOM OCHOBE
INOCEJIEHUS, MYHULIUTTAJIBHOI'O OKPYT' A, TOPOJACKOI'O OKPYT'A, TOPOJA
OEJEPAJIBHOI'O 3HAYEHUA W C IIOJHBIM TOHOJOTI'HYECKUM
OIIMCAHUEM CBA3HOCTHU OBBEKTOB

B xaudecTBe 6a30BOr0 NpOrpaMMHOTO 00ECTICUEHUS IS pealln3alluy AIEKTPOHHON MOJIENN
cucteMbl TerutocHatkeHus r. CypryTra ObUT BBIOpaH MPOrpaMMHO- pacyeTHbIH KoMmIuieke Zulu.
[Tpu pabote ¢ mporpammoii He TpeOYIOTCS MTYOOKHEe 3HAHUS 110 TPOrPaMMHUPOBAHHUIO, TOCTATOYHO
YETKO W TPAMOTHO CPOPMYIUPOBATH LETH U C MOMOIIBI0 UMEIOIIUXCS HHCTPYMEHTOB PEIIUTh
[IOCTaBJICHHBIE 3aJ1a4H.

Huxe mpencraBieHo KpaTkoe onucaHue (PYHKIMOHAIBHBIX BO3MOKHOCTEH OCHOBHBIX

moayieit PIIK, HeoOX0MuMBIX JIJIsl CO37aHus U TalIbHEHIIeH dKcIuTyaTaua OM:

° reourdopmannonnas cucrema 'MIC Zulu;
° IaKeT pacyeToB cereil TermocHadxkenus ZuluThermo;
° [Tpr HEOOXOOUMOCTH CO3JaHHUS HECKOJIBKMX pa0ouux MeCcT U paboThl uepe3

WurepHer - cepep reonHGopMaIoHHON cructeMbl Zulu Server;
[To oxoHuaHuu BHEIpEeHHs] 3aKa3YMK CAMOCTOSATEIBHO OIpEAesseT IEenecoo0pa3HOCTh
pa3BUTHS JAHHOW CUCTEMBI M HEOOXOIAMMOCTH MPUOOPETCHHSI U BHEIPCHUS JOMOJHUTEIBHBIX

MOJYJIEH.

2.1. I'eoundopmanmonnas cucrema (I'C) Zulu

I'NC Zulu - reoundopmalnMoHHas cHCTeMa, oOecrednBaromas cOop, XpaHEHHE,
00paboTKy, AOCTYH, OTOOpa)KeHHE M PAaCHpOCTPaHEHHE MPOCTPAHCTBEHHO-KOOPAMHUPOBAHHBIX
JIAHHBIX, TIO3BOJIIOIIMX OCYIICCTBIISATh MOJCIUPOBAHUE WHKCHEPHBIX KOMMYHHUKAIMA U
TPaHCIIOPTHBIX CUCTEM.

['eonndopmanmonnas cucrema Zulu npeanasxadena s cosganust TUC npunoxeHui,
TpeOYIOIUX BU3YyaIM3aIlMd TPOCTPAHCTBEHHBIX TaHHBIX B BEKTOPHOM M PAacTPOBOM BHJE,
aHaJIM3a UX TOTOJIOTUH U MX CBS3U C CEMaHTHYECKUMU Oa3aMy JIaHHBIX.

I'NC Zulu mo3BoyisieT MMMIOPTUPOBATH JaHHBIE M3 Takux mnporpamm kak Maplnfo,
AutoCAD Release 12, ArcView. B pesynbrate uMmopTra OyAyT MOJyYSHbI BEKTOPHBIE CIIOU C
TOTOBBIMU OOBEKTaMH, TIPH 3TOM BCE XapaKTEPHCTUKH, TaKHe KaK Maciitad, IBeT U Jp., OyayT
coxpaneHbl. Ecni k o0bekTam B 0OMeHHOM (opmare ObLia MpHKperieHa 0a3a JaHHBIX, TO OHA
TaK ke umrnoprupyetcs B Zulu.

[Momumo wmmmopra Zulu mO3BONSET IKCIOPTUPOBATh TpadUueCKHe IaHHbIC B TaKHe
dopmarel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. DkcmopT ceMaHTHUECKHUX JIaHHBIX

BO3MOJKEH B AJIEKTpoHHYI0 Tabmuiy Microsoft Excel wnu crpanuiy HTML.
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PykoBoscTBO moONB30BaTENsl  AMEKTPOHHOW MOZETH pa3padOTaHO Ha OCHOBAaHUHU
pykooacts o ['MC Zulu (8.0) u ZuluThermo, npeacTaBieHHBIX TPOU3BOAUTEIIEM.

Cucrema o6aiaer ciaeayOImUMHA BO3MOXKHOCTAMH:

J Co3naBath KapThl MECTHOCTH B PA3JIMYHBIX TeOrpa)uIecKUX CUCTEMaX KOOPIUHAT
U Kaprorpauyeckux MPOCKIHIX, OTOOpakaTh BEKTOPHBIC TpauuecKue IaHHBIE CO
CTJIOKUBaHUEM U 0e3;

. OcymiecTBisSITE 00pabOTKY pacTpoBbIX n300pakenuii popmaro BMP, TIFF, PCX,
JPG, GIF, PNG mpu nomo1iy BCTpOEHHOTO rpaduuecKoro peaaKkTopa;

° [Tonp30BaThCs JAaHHBIMH C CEPBEPOB, MOACpKUBAOIKX crerupukamuo WMS

(Web Map Service);

J C momompl0 CO3/1aBae€MbIX BEKTOPHBIX CIIOEB C COOCTBEHHBIM OWHApHBIM
dbopmaToM, 00ECIEUUBAIOIIUM BBICOKYIO CKOPOCTh pPalOOThl, BEKTOPH30BATh pPACTPOBHIE
HU300paKCHHS;

o [Tpu BexkTOpHU3alMU HMCMONB30BaTh KaK MPUMUTHUBHBIE OOBEKTHl (CUMBOJBHBIE,
TEKCTOBBIC, JTMHEHHbIE, ITOMAAHbIC) TAK U THUIIOBbIE OOBEKTHI, OMMMCHIBAEMbIE CAMOCTOSTEIHHO B
CTPYKTYpE CJ105;

o PaboraTe ¢ ceMaHTUYECKHUMH JaHHBIMH, MOJKIIOYAEMbIMU K CIIOI0 W3 BHEIIHUX
uctounnkoB BDE, ODBC i ADO uepe3s onmcarenu 6a3 JaHHBIX (IIOJTy4aTh TaHHBIC MOKHO H3
tabnun Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE u apyrux
ucrounnkoB ODBC umu ADO);

o BrimonHATh 3ampockl kK 0a3aM JaHHBIX C OTOOpaKEHHEM pe3yJIbTaTOB Ha KapTe
(mouck ompeneneHHol HH(pOpMAIUN, HAXOXKICHHE CYMMBI, MaKCUMAalbHOTO, MHUHUMAaJIbHOTO
3HAYCHUS, U T.11.);

. BBIOTHATE TPOCTPAHCTBEHHBIE 3aMPOCHI IO 00BEKTaM KapThl B COOTBETCTBHH CO
cnerudukanusmu OGC;

o CoznaBate Moziesb penabeda MECTHOCTH U CTPOUTH Ha €€ OCHOBE M30JIUHUH, 30HBI
3aTOIUICHUS MPOGUIN B PACTPBI pesibeda, pacCUNTHIBATH TJIOMIATU U O0BEMBI;

. DKCHOPTHPOBATh JaHHBIE U3 CEMaHTHUYECKOW 0a3bl WM PEe3yNbTaThl 3ampoca B
snekTpoHHyro Tabuiy Microsoft Excel wmu crpanuiry HTML;

o [IporpaMMHO WM MO CEMAHTUYECKUM JAaHHBIM CO3[aBaTh TEMAaTUYECKUE
PacKpackw, ¢ MOMOIIBIO KOTOPBIX MEHSIETCSI CTHUIIh OTOOpaKEHUS OOHEKTOB;

o BBIBOUTE /171 BCeX OOBEKTOB CJIOS HAINMHUCH WM OUPKHU, TEKCT HAIIMACH MOXKET
Kak OpaThCsl M3 CEMaHTUICCKOW 0a3bl JAHHBIX, TAK M ITEPEOIPEICIATHCS POTPaMMHO;

. OtoOpaxxate 00BEKTHI ciioss B  (opmare r1ceBno-3D, mO3BOJISIONIEM
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BU3YaJIM3UPOBATh OTHOCUTENbHBIE BHICOTHI OOBEKTOB (HAIIpUMEp, BHICOTHI 3aHUI);

. CoznaBaTh M HUCIIOJIB30BAaTh OHOIMOTEKY TrpaUUecKUX 3IIEMEHTOB CHUCTEM
TEIUIOCHAOKEHUS U PEKUMOB UX (PYHKIIMOHUPOBAHUS;

. Co3naBaTh pacyeTHbIE CXEMbl MHKEHEPHBIX KOMMYHUKAIMH C aBTOMaTUYECKUM
(bopMHpOBaHKEM TOOJIOIMU CETH U COOTBETCTBYIOIINX 0a3 JaHHBIX;

L4 H3MEeHATH TOOJIOTHIO CETSH U PEXKUMBI pa6OTBI €€ JJICMCHTOB,

J Pemars  tomomorunyeckue  3amaud  (M3MEHEHHE  COCTOSHUSL  OOBEKTOB
(mepexstoYeHusi), TMOUCK OTKIIOYAIOMIMX YCTPOMCTB, MOMCK KpaT4YaWlINX IyTei, MOUCK
CBSI3aHHBIX 00BEKTOB, IIOMCK KOJICII);

J Jlns ObicTporo mepeMenieHusi B Hy>)KHO€ MECTO KapThl YCTaHABJIMBATH 3aKIAJKU
(3aKazKa Ha TOYKY HA MECTHOCTH C OIPEICICHHBIM MAacIITa0OM OTOOpaKEHUS W 3aKJajKa Ha
OTIpeICNIEHHBI 00BEKT CII0s (BeChMa YI00HO, €CII 00BEKT - IBIKYIIUICS TI0 KapTe));

. C momouIpl0 MPOEKTOB PACKphIBaThb CTPYKTYPY TOrO WM HMHOIO OOBEKTa,
M300paXKEHHOTO Ha KapTe€ CXEMAaTHYHO;

. Co3naBath MaKeThI IICYaATH;

. NmMrioptupoBath rpaduueckue JTAHHBIE u3  Maplinfo

(MIF/MID), AutoCAD Release 12 (DXF) u ArcView (SHP);

J OkcnoptupoBats rpadudeckue nanasie B Maplnfo (MIF/MID), AutoCAD Release
12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

o Co3maBath Makpochl Ha si3bikax VB Script wim Java Script;

o OcCyIIecTBISITh MPOrPAMMHBIN JTOCTYI K JTAHHBIM 4epe3 00BEKTHYIO MOJCIb IS

HaIMCcaHUs COOCTBEHHBIX KOHBEPTEPOB;

o Co3naBaTth COOCTBEHHBIEC IPHIIOKEHHS, padoTaroIue noxa ynpasieaueM Zulu,

2.1.1. Oprannsanus rpagu4ecKux JaHHBIX

I'papuueckue fmaHHBIE OpraHuM3oBaHbl MocioiHO. Crol  sBIseTcs  OCHOBHOM
MHOPMALMOHHON eAuHMIEH cucTteMbl. Kaxaplii 00BEKT CJIos HMMEeT YHUKaJIbHBIN
uaentuduxatop (ID unu «trou»). B mporpaMMe npuMeHsIIOTCS CIIEAYIOLINE TUTIBI CJIOEB:

® BEKTOpHBIE CJIOU;

® pacTpOBBIE CJIOU;

e ciou penbeda;

e cnou c cepeepoB WMS (Web Map Service).

BekTopHbie ci1ou

OOBEeKTHl BEKTOPHOTO  CIIOSL  JIEISATCS Ha TMpocTble (IPUMUTUBBI) M TUIIOBBIE
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(xkmaccuuIUpPOBaHHBIE OOBEKTHI).

[TpuMHUTHBBI MOTYT OBITH:

" TOYEYHbIE (MMKTOTPAMMBI WJIH «CUMBOJIBI»);
" TEKCTOBBIE;

" JuHEWHbIC (JIMHUH, TIOJUINHUN);

" [UJIOIIAJHbIE (KOHTYPBI, HOJUKOHTYPHI).

TumnoBsle 0OOBEKTHI OIMCHLIBAIOTCS B OHOIMOTEKE THIIOB OO0OBEKTOB. KaXKmplil THII
OTMCHIBACT IUIOMIAHON, JIMHEWHBIA WM CHUMBOJBHBIH THUIIOBOHM Tpaduueckuii 0ObEKT, UMEET
M0JIb30BATEIbCKOE Ha3BaHUE U MOXKET OBbITh CBSI3aH C COOCTBEHHOW CEMaHTHYeCKOW 0azoit
JTAHHBIX.

Kaxnpiik THID 00BEKTa MOXKET UMETh HECKOJIbKO PEXHMOB, KOTOPBIE HMEIOT
MOJIb30BaTEIbCKOE HA3BaHWE WM 3aJal0T pa3jMyYHble CIOCOOBI OTOOPaXKEHUSI TaHHOTO THUIIOBOTO
0o0BbeKTa.

TumnoBbie 0OBEKTHI MOTYT OBITH:

® ToYeyHbIE (MTMKTOrPaMMbl WIIH «CUMBOJIBI»);
® JIMHEHWHbIC (JIMHUH, TOJTINHNHN);
® TuIOHIaAHbIC (KOHTYPHI, TOJTUKOHTYPHI).

ATpuOyTHBHBIC WJIM CEMAaHTHYECKHE TAHHBIC BEKTOPHOTO CJIOSI XPAHATCS BO BHEIIHEM
MCTOYHUKE JAHHBIX U MOAKIIOYAIOTCS K CJIOI0 Yepe3 cCOOCTBEHHBIN omucarensb 0a3bl gaHHBIX. K
OJIHOMY CIIOF0 MOKET OBITh MOJAKIIFOUEHO MOMIEPEMEHHO MPOU3BOILHOE YHCIIO CEMAHTUYECKUX 0a3
JnaHHbIX. [[pUMUTHBBI TTOJIB3YIOTCST OOIIEH CeMaHTUUeCKOW 0a30M JTaHHBIX, TUTIOBBIE OOBEKTHI -
COOCTBEHHOM JJI KaXXJ0ro THMA (0IHAKO /I Pa3HBIX TUIIOB MOXKHO TOJIKIIOYHTH OJHY U TY Ke
0a3y).

PacrpoBblie ciiou

PacTpoBbiM ciioeM MOXeT ObITh JIMOO OTAEIbHBIM pacTpoBBIH 00BEKT, JHOO Tpymma
pacTpoBbIX 00BEKTOB. PacTpoBasi rpymma MOXET COJEpKaTh MPOU3BOJBLHOE YHCIO PACTPOBBIX
O00BEKTOB WM BJIOXKEHHBIX PACTPOBBIX TPyII. YHUCIO pacTpoB B CJIO€ OrPAaHUYECHO JIUIIb
JIMCKOBBIM MPOCTPAHCTBOM (ZUlU cripaBisieTcsi ¢ MoJeM U3 HECKOJIBKHUX THICSY PacTPOB).

[MoxnepxxuBaemeie popmatsl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

Pabora ¢ cuctreMaMu KOOPAMHAT M KAPTOrpapMueCKUMHU NPOEKIIUAMM.

I'padmyeckue maHHBIE MOTYT XPAHUTHCS B PA3IUYHBIX CHCTEMax KOOpDAMHAT H
0TOOpaXaThCsl B PA3TUYHBIX MPOCKITUSAX TPEXMEPHON OBEPXHOCTH 3eMIIH Ha TIIOCKOCTb.

Cucrema mpemiaraeT HaOOp MpeaonpenereHHBIX CUCTeM KoopauHaT. Kpome Toro,
MOJIH30BaTEIh MOXKET 33/1aTh CBOKO CHCTEMY KOOPJAMHAT C WHIUBUIYAIbHBIMU ITapaMeTpaMu JJIs

MOAACPIKUBACMBIX CHCTEMOM HpOGKI.IPIfI.

13



B uactHOoCTH, 3Ta BO3MOXKHOCTH TO3BOJIIET INPHU H3BECTHBIX MapaMerpax (KJrouyax
nepexojia, MPUBS3bIBATh JAaHHBIC, XPAHAIIUMECSs B MECTHOM CHCTEME KOOpAMHAT, K OJHOU W3
II00ATBHBIX CUCTEM KOOPIUHAT.

JlaHHbBIE MOYKHO MEPENPOCIUPOBATH U3 OJJHOU CUCTEMBbI KOOPAUHAT B JPYTYIO.

2.1.2. Opranu3anus ceMaAaHTHYECKHUX JAHHBIX

CeMaHTHUYECKHE JAaHHBIC ITOAKIIFOYAKTCA K CJIIOKH0 M3 BHCHIHHUX HWCTOYHHUKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects (ADO)
qepe3 onurcaTreiin 0a3 JaHHBIX.

HOquaTb JaHHBIC MOXHO H3:

° Tabmnui Paradox, dBase, FoxPro;
o Microsoft Access;

) Microsoft SQL Server;

. ORACLE;

. npyrue ucrounuku ODBC win ADO.

Bo3MoskeH UMIIOPT/3KCIOPT AaHHBIX B Cleayrouue GopMaTsl:
. Maplinfo MIF/MID;

o AutoCAD DXF;

. Shape SHP;

. Oxcnopt kaptel (Windows Bitmap (BMP));
. OkcnopT ceManTudecknx gaHHbXx (Microsoft Excel, HTML, TekctoBslit popmar).
2.1.3. IIpencraBiieHue TaHHBIX HA KapTe

Kapra Moxxer comepxaTh MPOWU3BOJIBHOE YHCIO Tpaduueckux cioeB.OJHH W Te Ke
rpadguyueckue cloM MOTYT OBbITh IOMEIIEHBI B pa3Hble KapThl C pa3HBIMH HACTpPOHKaMu
otoOpaxenus. Kapra umMeeT BO3MOXHOCTh 33/I1aHUs MOJIb30BATENLCKOTO MMEHH, 11BeTa (hoHa U
MacIITaOHOM CETKU.

JlaHHbIe, XpaHSAIIMXCS B pa3HBIX CHCTEMax KOOPJAWHAT, MOKHO OTOOpa)kaTh Ha OJIHOM
KapTe, B OAHON W3 KapTorpaduueckux mpoekuuid. [Ipu 3ToM mepecueT koopauHAT (eciu OH
TpeOyeTcs) U3 OJHOTO JaTyMa B JPYTOd M M3 OJHON MPOEKIMH B IPYTYIO MPOU3BOAUTCS MPU

oToOpakeHUH "Ha JeTy".

[TpUMUTHBBI MOTYT UMETh MHIUBUAYaJIbHBIE CTUIIM OTOOpakeHUs (LBET, CTHJIb, TOJILIMHA
JIMHUM; [IBET U CTWJIb 3JIMBKH; TUKTOrpamMma; popmart Tekcta). TUumnoBble 00bEKThl UMEIOT CTHIIb
B 3aBHCHMOCTH OT pPeKrMa (COCTOSIHMSI), KOTOPBINA OoNpesessercs B OMOIMOTEKH TUIIOB 00BEKTOB

cinos. CTUib MNPUMUTUBOB MOKCT ICPCONPCACIATH KapTOﬁ, A1 BCEX NPHUMUTUBOB MOKHO
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MPUHYINUTEIBHO 331aTh OJIUH CTUJIb.

Ctunb 00BEKTOB MOKHO MEHATH C IMOMOINBIO TEMaTHYeCKHX packpacok. [Ipu 3tom
packpacka MOKeT ObITh CO3/1aHa 110 CEMAaHTHYECKUM JaHHBIM WUJIH IPOrPaAMMHO.

EcTb BO3MOKHOCTH BBIBOJUTH JAJIsi BCEX OOBEKTOB CJIOS HaAmucu wium Oupku. Tekcr
HAAMUCU MOXET OpaThCsi U3 CEMaHTHYECKOW Oaszbl JaHHBIX. TEKCT HAIMUCU TaKXKE MOMKET
NIEPEONPENEIATECA IIPOIrPAMMHO. DHUpKM TI'€HEpUpYIOTCS aBTOMAaTUYECKH, HO MOIYT IIOTOM
PacCTaBIATHCSA MOJIB30BATEIIEM B HY)KHOE PACIIOJI0KEHUE U B HY)KHON OpPUEHTALUH.

Jljis OBICTPOro mepeMenieHusl B Hy’)KHOE MECTO KapThl MOXKHO YCTAaHABJIMBATh 3aKIaJKH.
3akiagka Ha TOYKY Ha MECTHOCTH C OIpeIeJICHHBIM MacIITaboM OTOOpaxeHHsI.

KapTty MoHO neyaTarh ¢ pa3JIn4HbIMU ONLUSAMU (Ha OJHOM CTpaHMIIE WM HECKOJIBKUX
CTpaHMIIAX, B 33JaHHOM MaciuTabe WM BIIMCAB B 3aJlaHHbIC Ta0apUThl, HA CTPaHMULAX IS

MOCJIEIYIOLIEH CKIEHKH U T.1.).

2.1.4. Opranuszanus Kapt

Nmeetcst BO3MOXXHOCTD YA00HO OPraHU30BaTh KapThl, 00bEAMHEHHBIC OOIICH TEMATUKOM.
COBOKYMHOCTh KapT, 00beIUHEHHBIX OOIIMM I0JIb30BATEILCKUM HMMEHEM M, €clu Tpedyercs,
HAOOPOM HEPAPXUUECKUX CBSI3EH MEX]y STUMHU KapTaMu, MIPEJICTaBIsIeT COO0M MPOEKT.

B pamkax mpoekTta KapThl MOXHO CBSI3bIBaTh MEXKIY COOOM C MOMOIIBIO THIEPCCHUIOK.
['unepccbuika ompenensercs OT 0o0ObeKTa B OJHOW KapTe K JApPYyrol KapTe ¢ yKa3aHUEM

MCCTOPACIIOJIOKCHUSA U Macirada.

2.15. PenakTupoBaHue 00beKTOB

Jliig penakTupoBaHUs U BBOJa OOBEKTOB MPELYCMOTPEHBI:

Bo3MoxxHOCTH BBOAA U pPEAaKTUPOBAHUA:

. BBOJI C 9KpaHa MBIIIKON

. BBO/JI 110 KOOP/IMHATAM C KJIABUATYPHI

. TPacCUPOBKA JIMHUHI

o aBTO3aMbIKaHHE KOHTYPOB

o BBIpE3Ka/KOMUPOBaHNE/BCTaBKa - yOJIMpOBaHHE

. MOBOPOT OOBEKTA.

J onepanuu otMeHbl/Bo3Bpara aeiicteus (Undo / Redo).

PenaxkTupoBanue rpynisl 0ObEKTOB:

J yIaJIeHUE - IepeMeIeHHE;
. TyOITUpOBaHUE;
o MTOBOPOT - BBIPE3Ka/KOMMMPOBAHKE/BCTABKA.
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J peIaKTHPOBAHHUE YJICMEHTOB O0BEKTA!

o nepeMenieHune/ yjaieHne/BcTaBka y3JoB;
o nepemenieHue/yuajienue pedep;
o pa3OueHue yuacTKa CHMBOJILHBIM 0OBEKTOM;
o TpaHchopMarIus.
2.1.6. BekTopHbIe oBepJieiiHbIe onepanuu

OsBepuieil - onepanusi HaJIOXKEHUS APYT Ha ApYyra JBYX HIM Ooliee CIOEB, B Pe3yJbTaTe
KOTOpOH 00pa3yercsi OMH MPOU3BOAHBIN CIIOH, COAEPIKAIINN KOMITO3UIUIO TPOCTPAHCTBEHHBIX
00BEKTOB MCXOJHBIX CJIOEB, TOIOJIOTUIO 3TOW KOMITO3UIMU M aTpHOyThI, apu(METUIECKH WU
JIOTHYECKH MPOU3BOAHBIE OT 3HAYEHUH aTprOyTOB HCXOHBIX 00BHEKTOB.

HO,Z[,I[ep)KI/IBaIOTCH CJICAYIOIUC BEKTOPHBIC OBCpJ’IGﬁHHG OIICpanurm:

. o0BemHeHNE 00BEKTOB ¢ HacienoBanueM D (YHUKaIbHOTO HACHTH(UKATOPA);
. pa3beIMHEHHE OOBEKTOB;
. pas3zeneHne 0JHOT0 00BEKTa IPYIIONH 00BEKTOB;
o BBIPE3Ka U3 OJJTHOTO 00BEKTa 00JIACTH IPYIIIbI OOBEKTOB;
o oTpe3aHne 00bEKTa BHE 00JIACTH TPYIIIBI APYTUX 0OBEKTOB;
o y3JIOBaHHE;
. OydepHbIe 30HBI;
. MOCTPOCHHUE KOHTYPOB I10 CETH.
2.1.7. KoppexTupoBka pacTpos

B cucreme peanu3oBaHa KOPPEKTHpPOBKA pPACTpOBBIX  (hailyioB, CoJepiKalIuX
CKaHHPOBAHHYI0 C IUIAHIIETOB TONOOCHOBY. KOppeKkTHpoBKa HCKaXEHUH CKaHUPOBAHUS
IIPOU3BOJIUTCS MO TOYKAM pacTpa, KOOPJIMHATHI KOTOPHIX U3BECTHBI. Kak MUHMMYM JTOJIKHBI ObITH
W3BECTHBI YETBIPE TOUYKH, ONPEAEIAIONINE YTIIbI IIJIAHILIETA.

IIpouenypa KOppEeKTUPOBKH CO3AAET HOBBIM PacTp, YIJIbl KOTOPOTO COBNAJAIOT € YIilaMu

IUIAHIIETA, T.€. IPOoLeypa KOPPEKTUPOBKU 00pe3aeT OTCKaHUPOBAHHBIE, HO JIUIIHUE TOJIS.

2.1.8. MopeanpoBaHue ceTeil M TOMOJOIMYECKHUE 3aJa4H HA CeTAX

Hapsny ¢ o6braabiM gt [TUC pa3geneHneM OOBEKTOB Ha KOHTYPHI, JIOMaHbIE,
KOMOMHHPOBAHHBIC KOHTYpBI, KOMOMHHMpOBaHHBIC JIoMaHble, ZUlU momepKuBaeT JTHMHEHHO-
Y3JIOBYIO TOIIOJIOTHIO, YTO MO3BOJISIET MOJICJINPOBATh HHKEHEPHBIE CETH.

Tononoruueckas cereBas MOJAENTb MPEACTABISAET COOOM rpad ceTu, y3naMu KOTOPOTo

SIBJISIFOTCS. TOYCYHBIE OOBEKTHI (KOJ'IO,Z[I_ILI, MCTOYHUKH, 3aABHIXKH, py'6I/IJ'IBHI/IKI/I, NEpCKPECTKHU,
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MOTpeOUTENN U T.11.), a peOpamu rpada SBIAIOTCS JTUHEHHBIE 00BEKTHI (KaOemu, TpyOOpOBOIbI,
YYaCTKHU JOPOKHOU CETH U T.1.).

Tononoruueckuii  pemakTop co3JaeT MaTeMaTHYeCKyl Monenb rpada  ceTd
HEINOCPEACTBEHHO B Mpolecce BBoja (pucoBaHus) rpaduyeckoil umHpopmanuu. Hcenombiys
MOJIEJIb CETU MOXKHO pemiaTh psAJl TOMOJOTMYECKHX 3a/ad, MOUCK KpaTdaillllero myTd, aHalIu3
CBSI3HOCTH, aHAJIU3 KOJIEL, aHAJIU3 OTKJIIOUECHH M, MOUCK OTKIIOYAIOIIUX YCTPOUCTB U T.J. MOXKHO
MEHSTb COCTOSIHUS OOBEKTOB (MEPEKIIOUEHHS) C MOCIEAYIOINM aBTOMAaTHUECKUM OOHOBJICHUEM
COCTOSIHUSI BCell ceTH (HampuMmep, BKJIIOYCHHE/BBIKIIIOUEHUE 3aJBHKKU TpyOOIpoBoaa),
BBITMOJHATh MOUCK OTKJIIOYAIOIIUX YCTPOUCTB ((popMuUpOBaHUE CHUCKA OOBEKTOB, MMEIOIIHUX
MPHU3HAK «OTKIIOYAIOIIEE YCTPOMCTBOY, MPU OTKIIOYEHUU KOTOPBIX BHIOPAHHBIH OOBEKT TaKkKe
NIEPEBOJUTCSI B COCTOSIHME «OTKJIIOUEH»), KpaTdyalluX NyTel (HaXOAUTh KpaT4alllui IMyTh IO
CETH MEX]y BBIODaHHBIMHU Y3JaMH C yYETOM HAINpaBJICHHUH YYacTKOB), CBS3aHHBIX OOBEKTOB
(HaxXOIUTCS MHOXECTBO OOBEKTOB CETH, TOCTHKUMBIX U3 BEIOPAHHOTO y3J1a CETH, JOCTHKUMOCTh
MOJKET ONpeeNATbcs Oe3 ydeTra HalpaBiICHHs y4YacTKOB, C yYETOM U IPOTUB HAIpaBJICHUS
Y4aCTKOB), UCKaTh BCE KOJIbIIA CETH, B KOTOPHIEC BXOJIST BCE BRIOPAHHBIC OOBEKTHI.

CeTp BBOAMTCA KaK COBOKYIIHOCTh THIIOBBIX TOYEYHBIX OOBEKTOB, COEIMHEHHBIX
TUTIOBBIMHU JINHEHHBIMU 00BbEKTaMH, UMEIOIIIMMHU TIPU3HAK «y4acTok». Hdopmaius o Tomoioruu
(dbopMUpyETCS aBTOMATUIECKH , €CIIN «ITOTSHYTHY 32 Y3€J1 WU peOpo, CBSI3aHHBIC 00BEKTHI TAKIKE
nepemenaroTcsi. OOBEKTHI CETH MOKHO OTKPEIUISATh U 3aHOBO MPUKPEIUIATH APYT K APYTY OTHUM
JBUKEHUEM MBILIKH.

Mogenb cetr ZUlu siBsieTcst OCHOBOM 1St pabOThI MOYJISl PACUCTOB MHKEHEPHBIX CeTei

ZuluThermo.

2.2. Mopnyas ZuluThermo

Monyap ZuluThermo mo3BossieT co3aaTh PacyeTHYH) MAaTEeMATHYECKYK) MOJIENb CETH,
BBITMIOJHUTH NAcMOPTU3ALUI0 CETH U HAa OCHOBE CO3JIJaHHOW MOJENIM peliath WH(pOpMaloOHHbIE
33/1a4d, 3aJa4d TOIOJIOTMYECKOrO0 aHAIM3a W BBINOIHATH Pa3jIW4HbIC TEIUIOTHIPABINYECKUE
pacyeTsl.

Pacuery mnonanmexar TYNMKOBBIE M KOJBLEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MOBBICUTEILHBIMU HACOCHBIMH CTAHLIMSIMU M JIPOCCENIUPYIOMIUMHU YCTPOICTBaMH, paboTarolme
OT OJJTHOTO WJIM HECKOJIBKUX HCTOYHUKOB.

IIporpamma npenycmMaTpuBaeT TEIIOTUAPABINYECKUN pACUYET ¢ IPUCOCAUHEHUEM K CETH
UHAUBUAYaIBHBIX TerioBbIX MyHKTOB (MTII) u nentpanbubix TemnoBbix myHkToB (LITIT) mo
HECKOJIBKMM JIECITKAMH CXEMHBIX PEIICHUH, IPUMEHAEMBbIX Ha TeppuTopun Poccnn.

Pacuer cucrem TemnocHaOXeHUS MOKET IMPONU3BOAUTECA C YUYCTOM YTCUCK U3 TEIUIOBOM
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CETH U CHUCTEM TEIJIONOTPEOICHNUS, a TAK)KE TEIUIOBBIX MTOTEPh B TPYOOIPOBOAAX TEIJIOBOM CETH.
Pacyer TemnoBBIX MOTEph BemeTcs JUOO MO HOPMATHUBHBIM MOTEpsM, JHOO TO
(haKTUYECKOMY COCTOSTHUIO U30JISIIHU.
Pacuetsr ZuluThermo moryT pabotaTh Kak B TECHOW HHTETPAIIUK C T€OMH(POPMAIIMOHHON
cucreMot (B Bume moxayis pacmupenus ['MC), Tak u B BUIE OTHEIBHONH OHOIMOTEKH
KOMITOHEHTOB, KOTOPbIE TTO3BOJISIOT BBIIOJIHATH PACYEThI U3 MPUIIOKEHUH MOJIb30BaTEIICH.

CocraB 3agau4:

. MOCTPOCHUE PACUETHON MOJICITH TEIIJIOBOU CETH;

. MacropTU3aIus 00bEKTOB CETH;

. HaJIaJIOYHBIN pacyeT TeIIOBOM CETH;

o MOBEPOYHBII pacyeT TEIIOBOI ceTu;

o KOHCTPYKTOPCKUIA pacueT TEeIIOBOW CeTH;

. pacdet TpeOyeMol TemMIiepaTypsl Ha HCTOYHHKE;

. KOMMYTaIlMOHHBIC 3a]1a4H;

o MIOCTPOCHUE MTEE30METPUIECKOT0 rpaduka;

o pacueT HOPMATUBHBIX MOTEPH TEIUIA Yepe3 U30JISIUIO.
2.2.1. IlocTpoenue pacueTHOH MO/IeJIH TEMJIOBOM CeTH

[Ipu pabore B reonH(OPMALMOHHONW CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCSI C IOMOIIBIO0 MBIIIKH WK TI0 KoopauHaTtam. [Ipu aTom cpasy dbopmupyercst pacueTHast
mozenb. [locne rpadguyeckoro n300pakeHUss CHUCTEMbI TEIUIOCHAOXKEHHS HEOOXOIUMO 3aJ1aTh
pacdeTHbIC MapaMeTPhl 0OBEKTOB U BBIITOJIHUTH COOTBETCTBYIOIINE PACUETHI.

TemnoBast ceTh BKIIOYAET B ceOsl CIEIYIONIME OCHOBHBIE OOBEKTHI: UCTOYHHK, Y4ACTOK
(TpyOOmpOBOIBI), MOTPEOUTENb M Y3IJbI: LeHTpanbHble TemnoBble myHKTHI (LITII), HacocHsle,
3aMOPHYIO U PETYIUPYIONIYIO apMaTypy, KaMepsl U IPYrUue dJIECMECHTEHI.

Hcerounuk

Hcmounux — 3T0 CUMBOJNIBHBIM 00BEKT TEIUIOBOM CETH, MOACIUPYIOIIUN PEeXUM pabOTHI
kotenbHol niu TOLl. B marematndeckoil MOeNTM UCTOYHHK MPECTABISAETCS CETEBBIM HACOCOM,
CO3/AIOIIMM pacIiojaraeMblii HAaIop, W TOJIMUTOYHBIM HACOCOM, OIPEACIISIONINM HArop B
obpaTtHOM TpyOOTpOBOJE. YCIOBHOE 00O3HAYEHHWE WCTOYHMKA B 3aBHUCHUMOCTH OT PEXUMA
paboThI MpencTaBieHo Ha pucyHKe. [Ipu paboTe HECKOMBKUX UCTOYHUKOB Ha OJIHY CETh OJIUH U3

HUX MOKCT BBICTYIIATh B KaUCCTBC IMMKOBOM KOTEJILHOM.
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L BEMHYEH
‘ OTKHIYEH

Pucynok 2.1 - YciaoBHOe H300pazkeHHe HCTOYHNKA

YyacTok

Yuacmok - 310 MUHEHHBII 00BEKT, HA KOTOPOM HE MEHSIOTCS:

o IUuaMeTp TpyOomnpoBoia;
. THUI TPOKJIA/IKH;

J BU/JT U3OJISIIUY;

J pacxo TeMIOHOCUTESL.

JIByXTpyOHast TEIJIOBasi CETh M300pa)kaeTcsi B OJTHY JIMHUIO U MOXKET, B 3aBUCHMOCTH OT
JKEJIaHWsI TI0JIh30BATEIIsI, COOTBETCTBOBATH MJIH HE COOTBETCTBOBAThH CTAHIAPTHOMY H300PaKCHHUIO
ceru mo 'OCT 21-605-82.

Kak 110001 00BEKT CETH, YIaCTOK HMEET Pa3HbIC PEKUMBI pa0OTHI, HAIPUMED, «OTKITIOUYCH
MOJAIOIIUI» WM «OTKJIIOYEH OOpaTHBIN», cM. pHC. «Pexxumbl M300paxkeHHsl ydacTkay OTU

PCKUMBI TO3BOJIAAKOT CMOJCIINPOBATDH MHOFOTPY6HBIG CXEMBI TEIJIOBBIX CETEH.

Pexum 1 BrnioyeHwl oba Tp-ga T T
Pexum 2 . Beikntouerel oba Tp-aa T T
Pexum 3 OTxnioueH oDpaTHEIR Tp-g T T
Pexum 4 OTkntyeH nogawwymi Tp-a T . T
MNone3oBaTenscroe niobpaneHne ceTi Wzobpaxenue cetn no TOCTY 21-605-82

Pucynok 2.2 - U300paskeHne HeCKOJIbKHX COCTOSIHUI YUYACTKOB, 32/1aBaeMbIX
Pa3sHBIMH PeKUMAMU

Y3en

V3en - 3T0 CUMBOJIbHBIM O0BEKT TEIUIOBOW CETH. B TeruioBoi ceTH y3inamHu sIBIISIIOTCS BCE
O00BEKTBl CETH, KpOME HMCTOYHHUKA, MOTpeOUTeNss M ydyacTKoB. B maremaTnueckod Mojenu
BHYTpEHHEE IpeCTaBlIeHue 00bEKTOB (KpoMe HCTOYHMKA, moTpeduTens, nepembruku, LITII u

PeryasTOpOB) MOJEIUPYETCS NBYMS y3JIaMH, YCTAaHOBJIICHHBIMH Ha MOJAIONMEM U OOpaTHOM
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TpyOOIIpOBOIaX.
VYcnoBHoe 0003HAYCHHE Y3JIOBBIX OOBEKTOB B 3aBUCMMOCTH OT pexuMma paboThl

MIPE/ICTABJICHBI HA PUCYHKE 3.

D TennoBana Kamepa

@ passeTBneHune

» cMeHa avameTpa

PucyHnok 2.3 - YcjioBHOe H300paskeHne y3J10BbIX 00bEKTOB

IIpocTeiM y370M B MOJENM CUYUTAETCS JIIOOOM Y3€l, YbM CBOWMCTBA CHELUAIBHO HE
OroBopeHsl. [IpocToil y3en CIyKHUT TOJIBKO AJI COCIMHEHMs Y4acTKOB. TakuMMH y3jaaMu Ui
MOJIEJIH SIBJISIFOTCS TEIIJIOBBIE KAMEPBI, OTBETBIICHH S, CMEHBI IMAMETPOB, CMEHA TUIIA TPOKJIAJKN
WJIM TUIIA U30JIALUU U T.1.

LenTpajbHbIe TENJI0BbIC MYHKTHI

Llenmpanvuwiti mennosou nynkm (L[TI1) - 3TO y3eJ NOMOJHUTEIBHOTO PETYIUPOBAHUS U
pacrpenesieHusl TeIuloBOM dSHepru. Hamndne Takoro ysma moapa3yMeBaeT, 4TO 3a HUM
HaXOJUTCs TYNUKOBAas CE€Th C MHAMBHIYyaldbHbIMH NoTpeOutensmu. B LTI moxer BXoauTh
TOJIBKO OJMH y4YaCTOK ¥ TOJIBKO OJWH y4aCTOK MOJKET BBIXOAMTH. [Ipudyem Bxonsammii y4acTok
UJIET CO CTOPOHBI MarucTpalid, a BBIXOJSIIMN y4acTOK BEJET K KOHEYHBIM MOTPEOUTEISIM.
Buyrpennss xonuposka LITII 3aBucHT OT ero cxeMbl NpUCOETMHEHUS K TEIUIOBOM ceTH. JTO
MOYET OBbITh I'PYIIIOBOM 3J€BATOpP, FPYNIOBON HACOC CMELIEHHs, HE3aBUCHMOE TOKITIOUEHHE
rpynmnsl norpeburenei, Goinepel Ha 'BC u T.n1. Ha gaHHBI MOMEHT B pacnopsiKeHUU

nosib3oBarens 28 cxem npucoenunenus LTII.

i

i

MarucTpane
r
r
r
r

O

Pucynok 2.4 - U3o6paxenue LITII
BcnoMorarenbHbIH y4acTOK

Bcnomocamenvhbii  yuacmox - yKa3blBaeT Hadalo TpPyOOIPOBOJOB  TOPSIYETO

BOJIOCHAOKEHUS TIPU 4YeThIpeXTpyOHO# TermtoBoit cetn mocie L[TII. Oto HeOompIIolH ydacTox
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3aKaHYMBAETCS TPOCTHIM Yy3JIOM, K KOTOpPOMY HOJKIIOYaeTcsl TPYOONpPOBOJ TOpSYETO

BOJIOCHA0KEHUsI, KaK Moka3zaHo Ha puc 5. «[loakmouenue Tpydonposoaa 'BCy.

BcnomorarenbsHbIA
yYacTok gna UTn

/ )
LTI o

Pucynok 2.5 - Iloakaoyenune Tpydonposoaa 'BC

IHoTpeduTenn

Ilompebumens — 3TO KOHEUHBI O0OBEKT y4acTKa, B KOTOPBIM BXOIUT OJUH MOJAIOMINA U
BBIXOJAUT OAMH OOpaTHBIA TpyOOInpoBoj TemnoBoil cetu. Ilom morpedbutenemM mnoOHUMAaETCsS
a0OHEHTCKUH BBOJ B 3[aHHE.

YcnoBHOE 0003HAYCHHE TIOTPEOUTESI B 3aBUCUMOCTH OT PEKHUMA paOdOTHI TIPEICTABICHO

Ha pucyHke 3.6.

. BEMKOYEH
. OTENKYeH

PucyHnok 2.6 - YciaoBHOe H300pakeHune MOTpeduTeIs1
[ToTpebuTtens TEMIOBOM SHEPTUU XapaKTEPU3yeTCs paCUeTHBIMU Harpy3KaMH Ha CUCTEMY

OTOIUICHUsI, CUCTEMY BEHTWISILIMM W CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U pPacyeTHBIMHU
TeMIepaTypaMd Ha BXOJ€, BBIXOJE€ MOTPEOMTENs, M pacyeTHOH TemmepaTypoil BHYTPEHHEro
BO3/yXa.

B opHONMMHEMHOM NpEACTaBIEHNN OTPEOUTEND - 3TO Y3JI0OBOU 3JI€MEHT, KOTOPBIM MOXKET
OBITH CBA3aH TOJBKO C OJJHUM yYacTKOM.

BHyTpeHHSAs KOAMpPOBKAa TOTPEOUTENS CYIIECTBEHHO 3aBHCUT OT €ro CXEMbl
MPUCOEAMHEHUS K TEIUIOBOM ceTH. CXeMbl MOTYT OBbITh 3J1€BaTOPHbIE, C HACOCHBIM CMEUIEHHEM, C
HE3aBUCHMBIM TIPUCOECIUHEHHEM, C OTKPBITBIM WM 3aKpbIThiM oTOopoMm Boasl Ha ['BC, ¢
peryiasTopaMy TeMIIepaTyphl, OTOILUIEHHs, pacxona U T.A. Ha TaHHBI MOMEHT B PacHOpsKEHUU

mojb3oBaTeis 46 cxem MMPUCOCANHCHUA HOTpe6HTCJICI>'I.

Eciu B 31aHMH HECKOJIBKO Y3JI0B BBOJia, TO 00BEKTOM «HOTpC6I/ITCJ'IB» MOXXHO OIIMCAaThb

KaXJIbIi BBOA. B TOXe BpeMst Kak OfMH MOTPEOUTENb MOKHO OMUCATH TSN KBapTall WIIA 3aBO/I,
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3a/1aB JIJIsl TAKOTO MOTpeduTesnsi 0000IICHHBIC TEIIOBBIC HATPY3KH.

O0001meHHbII TOTPEOUTEIb

0606w ennbviti nompedumens — CAMBOJIBHBIA OOBEKT TETNIOBOM CETH, XapaKTePU3YIOLIHICS
HOTPEOIIIEMBIM PACX0/I0M CETEBOI BOJIbI MIIM 33aHHBIM CONPOTUBIIEHHEM. TakuM norpedburenem
MO’KHO MOJIEITUPOBATh, HAIPHUMED, OOIIYI0 Harpy3Ky KBapTaja.

YcnoBHoe 0003HaUeHHE 0000IIEHHOTO MTOTPEOUTEINIS B 3aBUCUMOCTH OT pekrMa paboThI

MPEJCTABICHO HA PUCYHKE 7.

BKMHOYeH
OTKNO4YeH

Pucynok 2.7 - U300paxenue 0600111eHHOT0 NOTPeOHTENs

Takoil 00bEKT yn00HO HMCHOJIB30BaTh, KOTJAa BO3HUKAET HEOOXOAHMMOCTb pPacCUUTATh
THIPABIUKY ceTH 0e3 WHPOpPMAalMKM O TEIUIOBBIX HAarpy3kax ¥ KOHKPETHBIX CXeMmax
IPUCOETUHEHUs TOTpeduTenel K TermoBoi cetu. Hanpumep, npu pacuere MarucTpaibHbIX ceTel
UH(OPMALIUHU O KBAPTAIBHBIX CETAX MOKET HE ObITb, a /115l OLIEHKHU ITOTEPh HANlopa B MarucTpasIsax
JOCTAaTOYHO 3a/JaTh OOOOIIEHHBIE pacxXoJbl B TOYKAaX MPHCOCIUHEHUS KBapTajoOB K
MarucCTpaJbHON CETH.

B onHonmHEWHOM n300paskeHHH He TpeOyeTcsl MOAKIIoYaTh 000OLIEHHbIH MOTpeOuTENh
Ha OTJeJIbHOM OTBOJISILEM y4yacTKe, KaK B ciiydae mpoctoro mnorpedurens. To ecTb B 3TOT y3ei
MO>KET BXOJIUTh H/UJIH BBIXOIUTH JTI000€ KOJTMYECTBO YIACTKOB. DTO MO3BOJISIET OBICTPO U YIOOHO,

C MUHUMAJIbHBIM KOJIMYECTBOM HCXOIHBIX JaHHBIX.

l
s ~ > ——¢

MCTOYHHK O20BLWeHHbI2 NOTPpedUTENH

Pucynok 2.8 - Bapuanrtpl BK/JII0YeHHe 00001IIeHHBIX MOTPeduTe el
3aaBMIKKA

3a0sudicka - 3TO CHUMBOJIBHBIA OOBEKT TEIUIOBOH CETH, SBIISIONIMICS OTCEKAIOIINM
YCTPOMCTBOM. 3aIBUKKA KPOME JIBYX PEKUMOB PaOOTHI (OTKPHITA, 3aKPHITA), MOXKET HAXOAUTHCS
B ITPOMEKYTOUYHOM COCTOSIHHH, KOTOPOE OMPEIEIAETCS CTENEHBIO ¢ 3aKkphIThs. [I[pomexxyTodunoe

COCTOSTHUE 33/IBMXKKH JIOJDKHO OIPEIENATHCS P €€ PeKUME pabOThI
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D4 omkpeita

N 3aKpbITa

Pucynok 2.9 - Yci1oBHOe H300paskeHue 3aIBHKKH

YcioBHOE 0003HAYCHHE 3aITOPHO-PETYIHPYIOMIETO YCTPOMCTBA B 3aBUCUMOCTH OT PEXKHUMA
paboTHI:

3a1BWKKA B OJHOJMHEHHOM H300pKEHUU TPEACTABISETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM TIPEJCTABICHUH B 3aBUCUMOCTH OT 33/IaHHBIX MapaMeTpPOB B CEMAHTHUYECKOU 0Oase

JAHHBIX, MOXKET OBITh YCTaHOBJIEHA HA 000X TPYOOIIPOBOAAX pUC

[ >

b—
a

Pucynok 2.10 - OqHo/iuHeiiHOe U BHYTPEHHE NMpeACTaBIeHHE 32ABHKKHI
Ilepembruka

Ilepembiuka - 3T0 CUMBOJIbHBIM OOBEKT TEMJIOBOW CETH, MOAEIUPYIOLINN yYaCTOK MEXY
MOJIAIOIIUM M 00paTHBIM TPYOOIIPOBOJAMH.
VYcnoBHOe 0003HaUE€HUE TEPEMBIYKH B 3aBUCMOCTH OT peXrUMa paboThl IPECTAaBICHO Ha

pucynke 3.11.

OTEPBITA
3dKpPkITa

Pucynok 2.11 - Ycji0BHOe npeicTaB/ieHHe epeMbIYKH

HepeMBI‘-IKa MO3BOJIACT CMOJACIHUPOBATE YYACTOK, COCIUHAIIINN MOJAIOIMNA U
06paTHLII>i prﬁOHpOBOI[BI. B stot y3€JI MOKET BXOJUTH u/unu BBIXOJAHTDH 11000€ KOJIMYECTBO

Y4acCTKOB.
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Pucynok 2.12 — Ilepembiuka

Tak kak mepeMbluka B OJHOJMHEWHOM H300paKCHUU MPEICTABICHA Y3JIOM, TO JUIS
MOJICIIUPOBAHMS COSIMHEHUS MEX]y TOAAIONIUM TPYOOIIPOBOAOM OJHOTO y4acTKa U 0OpaTHBIM
TPyOOIPOBOJOM APYroro y4acTKa OJHOTO IEMEHTA «I1epeMbIuKa» HeaocTaTouHo. [lonanobsres

elle JIBa y4acTKa: OJMH TOJbKO MOAAIOIINH, IPYro# - TOJILKO 0OpaTHBIH.

0 : o—e0 O - —
< ﬁ‘ r

Pucynok 2.13 - CoeanneHue Me:k1y MoJa0IMUM TPyOONPOBOAOM OHOI0 Y4aCTKA U
00paTHBIM TPYOONIPOBOIOM APYIOro y4acTKa

HacocHasl crannus

Hacocnas cmanyus — CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH, XapaKTEepU3YIOLIUIcs
3aIaHHBIM HAIIOPOM MJIM HAIIOPHO-PACXOJHOM XapaKTEPUCTUKON YCTAHOBIEHHOIO HACOCa.

HacocHas cranius B OAHOJIMHEMHOM H300paXEHMM IPEACTaBISETCS OJHUM y3JioM. B
3aBUCHUMOCTH OT TaOJMYHBIX MapaMeTpoB ASTOrO y3ja HAacOC MOXKET OBbITh YCTAHOBJIEH Ha
MOJAKOIIEM WIIM 00paTHOM TpyOOIpoBoe, 1100 Ha 060MX TpyOONpoBoaax OJHOBpeMeHHO. s
3aJjaHMsl HallpaBJIeHUs JeWCTBUS HAcOCa B ATOT Y3€J TOJIBKO OJJUH YYacTOK 0053aTeIbHO J10JIKEH

BXOAUTH Y TOJIBKO OJJMH YYaCTOK OOJIKCH BBIXOAWTD.

H=10n H=-10n

H=-10mn H=10n
Ol Ot 0

Pucynok 2.14 - HacocHasi craHmust

Hacoc MoxHO MonenupoBaTh ABYMsI crioco0amu: JIMOO Kak MJEalbHOE YCTPOMICTBO,

24



KOTOpO€ M3MEHSET JIaBlieHUE B TPyOONpPOBOJAE HA 33/JaHHYIO BEIUYMHY, JINOO KaK yCTPOMCTBO,
paboTaroliee ¢ y4eToM pearbHON HAallOPHO-PACXOJHON XapaKTEPUCTUKN KOHKPETHOTO Hacoca.

B mepBom ciyyae mpocTo 3amaeTcs 3HAYCHHWE HAmopa Hacoca Ha MOJAroIIeM H/Hiu
oOpatHOM TpybOompoBoze. Eciu 3HaueHne Hanopa Ha OJJHOM U3 TPYOONPOBOIOB PaBHO HYIIIO, TO
HAcoC Ha 3TOM TpyOompoBojae oTcyTcTByeT. Eciam 3HaueHue Hamopa OTpULIATENIbHO, TO 3TO

O3HA4aeT, 4TO Hacoc PaboTaeT HaBCTPEUy BXOAAILIEMY B HETO YUaCTKY.

H=10n H=—10n
B=—10n H=10x

[—

50 a0
<0

0
20

20
20
10 10
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Pucynok 2.15 - [Ibe3oMeTpuyeckue rpaguku

Ha pucynke 3.15 BuAHO, Kak pa3M4HbIC HAIMPABICHHUS YYaCTKOB, BXOAAINIMX U
BBIXOJSIIMX U3 HACOCA B COYETAaHUU C Pa3HBIMU 3HAKaMH HAIlOpa, BIMAIOT HAa PE3YJIbTAT pacyera,
0TOOpa’keHHBIN Ha MbE30METPUYECKUX rpadukax.

Korna 3amaercss TOJBKO 3HA4E€HHE HAIOpa HA HACOCE, OHO OCTAETCS HEU3MCHHBIM HE
3aBUCHMO OT IIPOXOALIETO YEPE3 HACOC pacxoma.

Ecnu monenupoBaTh paboTy Hacoca ¢ yuetoM ero QH xapakTepucTiky, TO CileayeT 3a1aTh

pacxoJbl U HAIIOPhI Ha I'PAHUTIAX pa6oqel71 30HEBI HacocCa.

Hmax —

Hmin

Gmin Gmax

Pucynok 2.16 - HamopHo-pacxoaHasi XapaKkTepucTHKA Hacoca

[To 3agaHHBIM BYM TOYKAM OTPEEISIETCS mapaboiia C MAKCUMYMOM Ha OCH JaBJICHUH, 11O
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KOTOpOH pacueT W OyAeT OINpeneNiaTh Hamop Hacoca B 3aBHCUMOCTH OT pacxonaa. Cremyer
OTMETHUTh, YTO XapaKTEPUCTHKA, 3aJaBacMasi TAKUM 00pa3oM, MOXKET OTIHYATHCS OT pearbHON
XapaKTepUCTUKU HAcoca, HO B Mpejenax pabodeid o0mactu 00e XapaKTepPUCTUKH MPAKTHUECKU
COBIIA/IAIOT.

Jlnist onMcaHusi HECKOJIBKUX MapajuIeIbHO Pa0OTAIOMIMX HACOCOB JOCTATOYHO 3a/1aTh MX
KOJIMYECTBO, U pE3yAbTHPYIOIIAs XapaKTepUCTHKa OyJaeT ompeaeieHa TNpuU  pacdere
ABTOMATUYCCKU.

Tak kak Haropkl Ha rpaHuIaX pabodeit 00JacT Hacoca OepyTes U3 CIIPaBOYHHKA U BCETIa
MOJIOXKHUTEIIbHBI, TO HAIpaBJICHUE JCHCTBHS TaKOTO Hacoca OyleT ONpeneNsThCs TOJBKO
HaNpaBJICHUEM BXOJISIIETO B y3€J y4acTKa.

Jlpoccenupyiomue ycTpoiicTBa

Jpoccenupyrowue ycmpoticmeéa B OJJHOTMHEHHOM TIPEJICTABICHUU SBIISIOTCS y3JIaMH, HO
BO BHYTPCHHEH KOJMPOBKE - TO JIOMOJIHUTEIbHBIC YYACTKH C MOCTOSHHBIM WIJIH TEPEMEHHBIM
COINIPOTHBIIEHUEM. B npoccenupyromuii y3em 00s3aTelnbHO JOIKEH BXOIHUTH TOJBKO OJWH

Y4acCTOK, U TOJIBKO OAHMH Y4YaCTOK M3 y3Jia JOJDKCH BBIXOAUTD.

Ha nogawwen npySonpodoge Sreg

P  ” S

B s B
Ha oSpamuos mpyEcnpoboge
e = 7k = )
O = ’11 = 3-
s &= ot} &= .
Sreq

Pucynok 2.17 - JIpocceqmmpyonue ycTpoicraa

JApoccenbHasn maiida

/poccenvnas waiiba - 3TO CUMBOJBHBIA OOBEKT TEIUIOBOM CETH, XapaKTepHU3yeMbIi
(UKCUPOBaHHBIM COMPOTHUBICHUEM, 3aBUCSIIMM OT JauaMmerpa mailwl. JlpoccenbHas Iiaiiba
UMeeT J1Ba pexuMa paboThl: BbIUMCIIsAEMas U yCTaHaBlIMBaeMas. YcTaHaBlMBaeMas Iaiida 3To
HEpPETyJIUPYEMOE CONIPOTUBIIEHUE, TO BEIMYMHA FACUMOT0 1Iali00M Harmopa 3aBUCUT OT KBaJpara,

MIPOXOJISIIETO Yepes mandy pacxosa.

EriycnAaeman Wwaiba

[ j YeTaHaenuBaeman wainta
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PucyHok 2.18 - YcaoBHoe npeacTaBieHue maiobl

Ha pucynke BUIHO, KaK MEHSIOTCS MOTEPH Ha Iaiide, yCTAaHOBJICHHOW Ha IMOJA0LIeM

TpyOOIIpOBO/JIE, MPU YBEIUUECHUU Pacxo/ia uepe3 Hee B JIBa pasa.
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Pucynok 2.19 - XapaktepucTuku apoccebHbIX maii0 Peryasitop naBjieHus
Pecynsimop Oaenenus - ycTpOHCTBO ¢ TIEPEMEHHBIM COITPOTHBIICHUEM, KOTOPOE ITO3BOJISICT

MOJJEP)KUBATh 3aJJaHHOE JaBlIeHHE B TPYOONPOBOJAE B ONPEICICHHOM JAHalia3oHe M3MEHEHUS
pacxona. Perynstop naBiieHHs MOXKET YCTaHaBIMBATHCS KaK HA MOJAIOIIEM, TaK M Ha 0OpaTHOM

TpyOompoBoe.
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Pucynok 2.20 - Peryasitop naBjieHus

Ha pucynke 3.20 nmokaszaHo, 4To MpU YBEIMYEHUH B JIBAa paza pacxoja yepe3 perymnsarop,
YCTAQHOBJICHHBIII B OOpaTHOM TpyOONpOBOAE, AABICHHE B PETYIUPYEMOM Y3JI€ OCTaeTcs
MIOCTOSTHHBIM.

Bennunna conpoTHBIEHHS PETYIATOPA MOKET U3MEHATHCA B IIpeziesiaX OT 0ECKOHEUHOCTH
JI0 COTIPOTHUBIICHUS MOJHOCTBIO OTKPBITOTO perynsatopa. Eciu ycinoBust paboThl CETH 3aCTaBIIAIOT
pPEeryyisiTOp TOJHOCTBIO OTKPBITbCS, TO OH HayMHAeT paboTaTh KaK HEPEryIupyeMblii

JPOCCENUPYIONIUHN y3€ll.
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PeryasiTop pacnosiaraemoro Hamopa

Pecynamop pacnonacaemoco manopa - 3TO CHUMBOIBHBIA OOBEKT TEIUIOBOM CETH,
MOIJICPKUBAIOIIUH 3aJaHHBIN pacIojiaraeMbIil Harmop mocie ceos.

PaGora perynsTopa pacnojiaraeMoro Haropa aHaJIorHyHa paboTe peryisTopa JaBleHUs,
TOJIBKO B 3TOM CJIy4yae pEryjisiTOp CTapaercsl JepKaTb IOCTOSHHOW 3a/laHHYI0 BEIUYHMHY

pacmnojraracMoro Hamopa.

E perynAaTop pacnonaraeMoro Hanopa Ha nogatwollem TpyGonpoeoae

E perynaTop pacnonaraemoro Hanopa Ha oBpaTHom TpyGonpoBoge

PucyHnok 2.21 - YcioBHOe npeacTaB/ieHHE PEryJIsTOPOB HAMOpa

Peryasitop pacxona
Pecynamop pacxooa — 3TO CUMBOJBbHBIA OOBEKT TEIUIOBOM CETH, MOIJIEPKUBAIOLIUI
3a/IaHHBIM T10JIb30BATEJIEM PACXO0/1 TEIJIOHOCUTEIIS.

PeFYJ'IHTOp MOKHO YCTaHAaBJIMBATb KaK Ha MOAAKOIICM, TaK U HA 06paTHOM pr60np0Boz[e.

ﬁ perynaTop pacxoga Ha nogatoiem Tpybonposoge

ﬁ perynaTtop pacxoaa Ha obpaTHoM Tpybonposoae

PucyHnok 2.22 - YcioBHoe npe/cTaBJieHie PeryjassTOpoB pacxoaa

2.2.2. Hasano4ynblii pacyer TenyioBoi ceTu

[lenpto HaMaJOYHOTO pacyeTra SBISETCS oOOecleueHue MOTpeOuTeNnell pacuyeTHBIM
KOJIMYECTBOM BOJBI M TEIUIOBOM »Hepruu. B pesynpTaTe pacuera OCYyIIECTBISETCS MOI00D
AJIEBATOPOB M MX COTEII, IPOU3BOJAUTCS PACUET CMECUTENIBHBIX U JIPOCCETUPYIOMINX YCTPOIMCTB,
onpezensercs KOJMYeCTBO M MECTO YCTaHOBKM JpOcCCeNbHbIX Iaid. Pacuer moxer
MPOU3BOJUTHCS MIPU U3BECTHOM PACIIOIAra€MOM Hallope Ha UCTOYHUKE M €r0 aBTOMaTHYECKOM
nonbope B ciiydae, ecliu 3aJJaHHOT0 Haropa He JOCTaTOYHO.

B pe3ynbrare pacuera onpeaensroTcs pacXo/ibl U IOTEPU HAIlOpa B TpyOOIIPOBOAaxX, HATIOPHI
B y3jJaxX CeTH, B TOM YHCIE pacrojaraéMble Hamopbl y TMOTpeOuTenel, Temmeparypa
TEIUIOHOCHUTENIS B y3JIaX CeTH (MIPH y4eTe TEIUIOBBIX MOTEPh), BEIMYMHA N30BITOYHOTO HAIopa Yy
noTpeduTeneil, TeMneparypa BHyTPEHHETO BO3AyXa.

HpoccenupoBanue n30BITOYHBIX HAITOPOB Ha ADOHEHTCKUX BBOJIaX MMPOU3BOIST C TTOMOIIIBIO

COTIEJI DJIEBATOPOB M APOCCENBHBIX mai0. J[poccenbHple maiOnl epen aOOHEHTCKUMHU BBOJAMHU
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YCTaHABIWBAIOTCS aBTOMATHYECKH Ha TOJAIOMIEM, OOpaTHOM WM 000WMX TpyOOIpoBOIax B
3aBUCHUMOCTH OT HEOOXOAMMOTO i CHCTeMBI THApaBIUYecKoro pexuma. I[lpu padore
HCCKOJIbKUX UCTOYHUKOB Ha OAHY CCTh OIIPCACIIACTCA PACIIPCACICHUEC BOAbI U TEIJIOBOU OHCPTHUn
MEXy ucTouHuKamu. [logBoauTcs GanaHc 1Mo BOJE W OTITYIIEHHOW TEIUIOBOW SHEPTHEH MEKIY
UCTOYHUKOM H moTpeOuTensiMu. OIpenenstorcss MOTPEOUTEIn W COOTBETCTBYIOUIMH WM

HCTOYHHUK, OT KOTOPOI'0 JaHHBIC HOTpCGI/ITeJII/I MOJIy4aroT BOAY U TCIUIOBYHO S3HCPIUIO.

2.2.3. IloBepoyHbIii pacyeT TeNJI0BOI ceTH

Ilenpto MOBEpOYHOro pacueTa sBIAETCS ompeneneHue (aKTUYECKUX PacxoioB
TEIJIOHOCUTENIS HAa y4acTKaX TEIUIOBOM CETH U Y MOTPEeOUTENEH, a TaKkKe KOJIMYECTBE TEIJIOBOM
DHEPruM INOJy4yaeMOW MOTpeOuTEeNeM IpU 3aJaHHOW TEMIepaType BOJbl B IOJAIOLIEM
TpyOONPOBOJIE U pacHojaraeMoM Harope Ha UCTOUYHUKE.

Co3naHHas MaTeMaTHYecKass HWMHUTALMOHHAs MOJENb CHCTEMbl TEIUIOCHAOXKEHUS,
CiyXKamas JUisl PEeLICHMs ITOBEPOYHOM 3a/1ayd, NO3BOJSET aHAIM3UPOBATH TMIAPABIMYECKUN U
TEIUIOBOM pEeXUM paboThl CHUCTEMBI, a TAaK)KE IPOTHO3UPOBAThH H3MEHEHUE TEMIIepaTypbl
BHYTPEHHEI'0 BO3yXa y norpeduresneil. PacueTsl MOryT mpoBOIUTHCS IPU PA3ITUUHBIX HCXOTHBIX
JaHHBIX, B TOM YHUCJIE€ aBapUIHBIX CUTYaLHUAX, HANPUMEDP, OTKIIOUYEHUU OTHEIIBHBIX YYacCTKOB
TEIJIOBOM CETH, IIEPENAYN BOJIbI U TEIJIOBOM SJHEPTUU OT OJHOI'0 MICTOYHUKA K IPYTrOMY 110 OJTHOMY
U3 TpyOOIIPOBOAOB M T.1.

B pesynbrate pacuera ompeAessrOTCS pacxoibl U MOTEpU Hamopa B TPyOOIpoBOJax,
Harophbl B y3JaX CeTH, B TOM 4YHCJE pacliojlaraéMble Hamopbl y MOTpeOuTesnei, Temmeparypa
TEIJIOHOCUTEJIS B y3J1aX CeTH (IIpU yUeTe TEIJIOBBIX ITOTEPh), TEMIIEPAaTyphbl BHYTPEHHETO BO3TyXa
y noTpeOuTeneld, pacxolbl U TEMIEpPaTypbl BOJbI Ha BXOJE€ M BBIXOJE B KaXAYI0 CHUCTEMY
teruonoTpednenus. [lpu paboTe HECKONBKUX HCTOYHMKOB Ha OJIHY CETh OIpeaessercs
pacripeielieHue BO/IbI U TETIJIOBOM SHEprun Mexxay ucrounukamu. Ilogsoaurcs 6anane no Boje U
OTIYIIEHHON TEIUIOBOM »HEprue MexJay HCTOYHHKOM M moTpedurensimMu. Onpenenstorcs
NOTPEOUTENN U COOTBETCTBYIOIIUNA UM UCTOUYHUK, OT KOTOPOTO JAHHbBIE OTPEOUTETHN TOTYyHatOT

BOAY U TCIUIOBYIO SHCPIUIO.

2.24. KoHcTpykTOopckuii pacuer TenjioBoi ceTu

Llenbr0 KOHCTPYKTOPCKOTO pacyera sBISETCS ONpe/Ie/iCHUE TMaMeTPOB TPYOOIIPOBOIOB
TYIUKOBOW U KOJIBIICBOW TEIJIOBOM CETH MPH IMPOIYCKE M0 HUM PACUCTHBIX PACXOJOB MPHU
3aJJaHHOM (MJTH HEM3BECTHOM) PacIojiaracMoM Harope Ha UCTOYHHKE.

HaHHaﬂ 3aa4ya MOXKET OBITH MCIIOJIF30BaHAa IIpU BbIAA4Y€ pa3pCUICHUA Ha IMOAKIIOYCHUC

noTpeOuTeNel K TEIUIOBOM CETH, TaK KaK B KAUeCTBE MCTOYHHUKA MOYET BBICTYNATh JIFOOOH y3e
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CUCTEMBI TEIUIOCHA0KEH NS, HallpuMep, TeruioBas kamepa. J{is 6onee ruOKoro penieHus JaHHOM
3a/1a4M MPEAYCMOTPEHA BO3MOXHOCTb H3MEHEHMSI CKOPOCTH JBHMIKEHHUS BOJBI 110 y4yacTKam
TEIUIOBOM CETH, 4YTO MPHUBOJUT K HM3MEHEHHUIO TUAMETPOB TPYOONpPOBOJIA, a 3HAYUT U
pacnoJyiaraéMoro Hamopa B TOYKE MOAKIOYEHUs. B pesynpraTe pacuera omnpenenstorcs
TUaMeTphl TPyOONPOBOAOB TEIUIOBOM CETH, pacrojlaraeMblil HArop B TOYKE MOJKIIIOYEHUS,
pacxopl, IOTEpU HANopa U CKOPOCTH JBMKEHHS BOJbl Ha y4acTKax CETH, paclojaraeMble

HaIopbl Ha NOTPEOUTEISIX.

2.2.5. Pacuer Tpe0yemoii TeMnepaTypbl Ha HCTOYHUKE

Lenpto 3amaun SBISIETCS ONpEACICHHE MUHUMAIbHO HEOOXOOMMOH  TeMIepaTypbl
TEIJIOHOCUTENISI Ha BBIXOAE M3 HCTOYHHUKA Ui OOECIEYEHUs y 3aJaHHOrO IOTPeOUTEN

TEMIICPATYPbl BHYTPCHHET'O BO3AYyXa HEC HUKC pacquHoﬁ.

2.2.6. KoMmmyTanuonubie 3a1a4u

AHanmu3 OTKJIIOYEHUWH, TEepeKITIOueHU, TMOUCK OJMKaiei 3amopHON apMaTypsl,

OTKJIIO‘laIOHleﬁ Y4aCTOK OT HCTOYHHKOB, UJIN ITIOJIHOCTBIO I/ISOJ'II/IPYIOH_IGI‘/'I Y4aCTOK U T.A.

2.2.7. IIbe3omeTprueckuii rpapuk

Lenpt0 TOCTPOCHUS TMHE30METPUUECKOTO TpaduKa SBISETCS HArJSIHAS WIUTIOCTPAIUS
pe3ysabTaTOB I'MIPABINYECKOr0 pacyera (HaJlaoYHOIo, HOBEPOYHOI0, KOHCTPYKTOPCKOr0).ITO
OCHOBHOH aHAJIUTHUYECKUA MHCTPYMEHT CIELUAINCTA IO TMAPABIMYECKUM pacueTaM TEIJIOBBIX
cereil. [Ibe3oMeTp mpexacraBnseT coboil rpaduueckuil JOKYMEHT, Ha KOTOPOM H300pa)KeHbI
JMHUM J1aBJIEHUI B mojarouieil u oOpaTHOM MarucTpaisix TEIUIOBOW CETH, a TaKXkKe NMpoQuiib
penbeda MECTHOCTH BJOJb ONPEIENCHHOIO IYyTH, COCIMHSAIONIET0 MEXIy CcoOoi Ba
IIPOU3BOJIBHBIX y3/1a TEIUIOBOM CETH IO HEpa3pblBHOMY IIOTOKY TeruloHocutens. Ha
MIbE30METPUYECKOM TpauKe HArIsAHO MPEACTAaBICHBl BCE OCHOBHbBIE XapaKTEPUCTUKU PEXUMA,
IIOJIyYE€HHBIE B PE3yJIbTaTe€ TUAPABIMYECKOIO pacyera, IO BCEM y3JIaM M y4acTKaM BIOJb
BBIOPAaHHOTO MYTH: MaHOMETPUYECKHE JaBJIECHUs, IMOJHBbIE U YAEIbHBbIE MOTEpPH HAmopa Ha
ydacTKax TEIIOBOM CETH, pacliojaraéMble JaBJIEHUS B KaMmepax, pacxolpl TEIIOHOCHUTEIS,

nepemnaabl, CO3JaBacMbIC HAa HACOCHBIX CTAHIUAX U UCTOYHHKAX, N30LITOYHbBIE Haropel H T.1.
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Pucynok 2.23 - [Ibe30MeTpuyeckuii rpaguk

LIBeT u cTUb TMHUHN 33a€TCS MTOJIH30BATEIIEM.

B Tabmune mom rTpadmKoM BBIBOAATCS IS KaXJIOTO Yy3ja CETH HaWuMEHOBAaHWE,
reoJie3nyeckas OTMETKa, BBICOTA IOTPEOUTENs, HAMoOpbl B IMOJAlOMEM U 0OpaTHOM
TpyOOINpoBOJaX, BETUYMHA IPOCCEIMPYEMOT0 Hamopa Ha Imaibax y morpebureneil, morepu
Haropa Io y4acTKaM TEIUIOBOM CeTH, CKOPOCTHU JIBHXKEHUS BOJIbI HAa y4acTKaX TEIUIOBOM CETH U

T.1. KonudgecTBo BeIBOAMMOM 1101 TpadikoM HHGOPMAITUN HACTPAUBACTCS ITOJIH30BATEIIEM.

2.2.8. Pacyer HOpMATHBHBIX OTEPH TEIJIA Yepe3 H30IAHI0

Lenpro naHHOTO pacyeTa ABISIETCS ONpPEAeIEHHEe HOPMATUBHBIX TEIUIOBBIX MOTEPh Yepe3
U30JISIIHIO TPYOOTIPOBOIOB. TeErIoBbIe MOTEPU ONPEIENAIOTCS CYMMapHO 3a ToJl ¢ Pa30UBKOI MO
Mmecsiam. [IpocMOTpeTh pe3ybTaThl pacueTa MOYKHO KaK CyMMapHO IO BCEH TEIIOBOM CEeTH, TaK
U TI0 KaXJOMY OTJEIbHO B3SITOMY HCTOYHUKY TEIJIOBOM SHEPTHH M KAXKIOMY IEHTPATLHOMY
teruioBomy myHKTy (LITII). Pacuer ™MokeT OBITH BBIIOTHEH C Y4YETOM TOMPABOYHBIX
K02 (UIIMEHTOB Ha HOPMBI TEIUIOBBIX MTOTEPD.

Pe3ysbTaThl BRITOJIHEHHBIX PAaCYeTOB MOXHO dKcnoptupoBats B MS Excel.

2.2.9. Cepsep reonngopmanuonHoii cucremol Zulu

ZuluServer - cepep I'MC Zulu, mnpemocTaBisromuii BO3MOXHOCTh COBMECTHOM
MHOTOTIOJIB30BaTEIbCKOH pabOThl C TEOJaHHBIMA B JIOKAJIBHON CETH W TJI00albHON CceTu
Nurtepner.

JlocTyn k cepBepy ocyiectBisieTcst uepe3 npotokon TCP/IP. Cepsep ZuluServer maer
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BO3MOXHOCTh HCKJIIOYUTH (aioBBIM JOCTYN KJIMEHTa K JaHHbIM Ha cepBepe. KimeHTy
HeslocTynHa uH(popManus o (pU3NYecKOM XpaHEHUH JTaHHBIX M OTCYTCTBYET BO3MOXKHOCTh HMX
HECaHKLMOHMPOBAHHOI'O U3MEHEHUS.

Taxxe ecTb BO3MOXKHOCTb pa3rpaHU4YUTh JOCTYN K JAHHBIM MEXJY I10JIb30BaTEIsIMU.
Cucrema naposiel M IpaB IO3BOJIAET NPEAOCTABIATh PA3HBIM I[OJb30BATEISIM pa3IMYHbIE
BO3MO>XHOCTH M OTpaHUYEHUs I JOCTYIA U pabOThI C TaHHBIMHU.

I'NC Zulu, coxpansist Bce BO3MOKHOCTH HacToinbHOW Bepcuu ['MIC, uMeeT BCTPOCHHBIN
ximeHT ZuluServer u MokeT OTKpBIBaTh KapThl, CIIOU, MPOCKTHI U Apyrue nanHblie Zulu kak c
JIOKaJIbHOW MAIlIMHBI, TaK U C yJaJCHHOT0 KOMIIbIOTEpa, I1e ycTaHoBieH ZuluServer.

Jl1st Toro, 4TOOBI MOAKITIOUUTHCS K cepBepy ZuluServer mocratouno ykasats ero IP agpec,
100 UMS KOMIIBIOTEPA B JIOKAJILHOM CETU WM KE UMsI IOMEHA, €CJIM CEPBEP PACIIONOKEH B CETU

HNuTepHer.

OTKpbITHE x

Manka: |i|_:'_|_ Cepeepel rengaHHER V| @ 1}' i El*

G NoGaEuTE AYan1TE CoRaMHEHHE
(| & zulugis.ru

Mou kapTel & Hun
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Cepeeptl r.en...

Patiouii cTon

HokytieHTel
3TOT KoMNekD. ..
Ld* Tun eafince. | KapreZulu [5.zmp) bl OTreHa
Pucynok 2.24 - Berpoennsiii kauent 'UC Zulu — ZuluServer
2.2.10. Ocooennoctu ZuluServer

Anpecanusi JAaHHBIX

I'C Zulu B cBoeit paboTe ¢ JaHHBIMH HCTIOB3YyeT MYTh K (haiiyiaM CI0eB, KapT, TPOESKTOB
W JpYrux, STH JaHHBIC TpencTaBistonmM. [lyte k aiimy MoXeT OBITh JOKaJIbHBIM THIIA
«C:\Zulu\Buildings.b00» unu cereBbim Buaa «\\server\C\Zulu\Buildings.b00». [lns nocryma xe k
JTAaHHBIM Ha cepBepe, Zulu none3yercs agpecom pecypca URL (uniform resource location) Buzia

«zulu://server/buildings.zl». IlonoOHo TomMy kak BeO-Opaysep ucnonb3dyer URL nns nocryma k
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crpanunam BeO-caiita, [IC Zulu ucnonp3yer cBoit Tunm URL ansa anpecanuu K JaHHBIM Ha
cepsepe ZuluServer.

HanoxeHue ci10eB ¢ pa3HbIX cepBEPOB

I'MC Zulu maet BO3MOXHOCTh pab0OTaTh OJHOBPEMEHHO C KapTaMU U CIOSIMH C Pa3HbBIX
CEpPBEPOB U HAKJIAJbIBATh B OJIHOM KapTe CJIOM C JIOKAJIbHON MAIIMHBI U CJIOW C CEpBepa APYr HA
Jpyra B IPOU3BOJILHOM MOPSIIKE.

Hamnpumep, Ha KapTy MECTHOCTH B BHJI€ CIIOEB, 3arPYKEHHBIX C YJAJICHHOTO CepBepa
(momyctuMm, n3 HMHTepHeTa), MOXHO HAJOXWUTh IUIaH MPEANPHIATHS C CEpBEpa JaHHOTO
NPEANPUATHS, @ TOBEPX PACIOJIIOKUTH CXEMY WHKEHEPHBIX KOMMYHHUKAIIUM, pACION0KEHHYIO HA
KJIMEHTCKOM MaIHe.

MHoOronoJ/ib30BaTe/ibCKoe peIaKTHPOBAHUE

ZuluServer gaer BO3MOKHOCTH OJHOBPEMEHHOIO DPEJAKTHPOBAHHS OIHHUX H TEX K€
rpaduyecKux W TaOJMYHBIX JAHHBIX HECKOJIBKUMH IOJb30BaTessMu. Ilpu »TOoM Bemercs
HE3aBUCUMBIH I KaXKJI0TO MOJI30BaTENs )KypHAJI OTKaTa.

ABTOMATHYECKOE O0OHOBJIEHHE KAPThI

[Ipy u3MeHeHMM MAHHBIX OJIHMM W3 KIHUEHTOB CEpPBEpP OIOBEIIACT BCEX KIHUEHTOB,
MOJIB3YIOUIUXCSl B JIaHHBIH MOMEHT STHMH JAaHHBIMHM, UYTO HPUBOAUT K aBTOMATHUYECKOMY
OOHOBJICHUIO JTaHHBIX Ha KapTe.

I[My6ankanus JaHHBIX

ZuluServer crutaHHpPOBaH Tak, YTOOBI 1aTh BO3MOXKHOCTD OBICTPO U ITPOCTO OMYOJIHUKOBATH
JTAHHBIE, CO3IaHHbBIE C TIOMOIIIBI0 HacToNbHON Bepcuu [MC Zulu. ®usuueckuii popmar qaHHBIX
MIpU 3TOM HE MeHsAeTcs. [[ocTaTOYHO ¢ MOMONIBIO YTHJIMTHI TOATOTOBKU JAHHBIX WU BPYYHYIO
HACTPOUTH CCHUIKH JIJIs cepBepa ZUluServer, u 1aHHbie CTAHOBSTCS TOCTYITHBIMHE B ceTh. [10,100H0
BeO-cepBepy, cepBep Zulu mo 3ampocy ¢ KJIMEHTCKOrO MecCTa HYKHOTO pecypca MpeaoCTaBUT
JTAaHHBIE, COMTOCTaBJIEHHBIE C ’TUM PECYPCOM.

AJIMUHUCTPUPOBAHHUE JAHHBIX

ZuluServer npeaocTaBisieT BO3MOXHOCTh pa3rpaHU4UTh AOCTYI K JJAHHBIM U Ha3HAYUTh
pa3nMyHbIe MPaBUIIa U MPaBa JI0CTyNa K HUM. MOKHO IPeI0CTaBUTh KaK aHOHUMHBIN JTIOCTYIIA K
JaHHBIM JJIS1 IIUPOKON MyOMMKH, TaK W OTPAaHUYHUTh €ro JUIs Y3KOro Kpyra IoJb30BaTenei,
OTIPENIETTUB TSl KAXK0TO M3 HUX KaKHe OTepaIliy C TaHHBIMUA €My Pa3peIliCHBbI.

Web-cay:xo1 WMS u WFS

ZuluServer mo3BosisieT paboTaTh C JaHHBIMU cepBepa o crnenudukammsivy WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service), paspadoranabsimu OGC
(Open Geospatial Consortium).

Web-citysx6a WMS mo3Bossier oToOpakaTh CIOM M KapThl CepBepa Ha KIIHMEHTaX,
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noaepkuBaronux crerudukanuun WMS, B gwactHoctu, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, MapInfo, ArcGIS u mp.

Web-city:x06a WFS obecnieunBaeTr 10CTyl K BEKTOPHOW M CEMaHTHUYECKON MH(pOpMAIK
cepBepa ISl KIIMEHTOB, TOJICPKUBAIOIINX TAHHYIO CIIeIU(DUKAIHIIO.

IIpocTpancTBeHHBIH GUIBTP K JAHHBIM

HpaBa AOCTYIIa K CCPBCPHBIM JaHHBIM [JIA MOJB30BATCIIA HUJINM T'PYIIIbI OJIL30BaTelIEeH
MOKHO OI'paHUYUTDh O6HaCTBIO, SaﬂaHHOﬁ MMPOCTHIM UJIN COCTAaBHBIM ITOJIMTOHOM.

Ecmu BBemeHO Takoe OrpaHUYEHHUE, TO TOJIH30BATENIb CMOXET OTOOpa)XaTb CIOH W

ONeprupoOBaTh JaHHBIMH TOJIBKO B IIPECACIax YKa3aHHOﬁ obnacTH.

2.3. DJIeKTPOHHASI MOJIeJIb CYLIECTBYIONIEH CHCTEMbI TeNJI0CHAOKeHU s

B kayectBe MeToAMYECKON OCHOBBI /ISl pa3paboTKU «DJIEKTPOHHOM MOJAEIH CHUCTEMBbI
TeriocHaOkeHust r. Cypryra» HCHONb30BaHbl TpeOOBaHUS K IpoueaypaM pa3paboTKu
ABTOMATHU3UPOBAHHOW HH(POPMALIMOHHO-aHATUTUYECKON  CUCTEMBI.

«DJIEKTPOHHAsI MOJENb CHUCTEMBl TEIUIOCHAOXKEHUsI TIOpojJa, HACEIEHHOIO ITyHKTa,
n3noxeHHele B IloctanoBnenun IlpaButensctBa PO Nel54 or 22.02.2012 r. u B CTO HII
«Poccuiickoe TennocHabX)eHUe» «ABTOMAaTU3UPOBAaHHbIE MH(MOPMALMOHHO - aHAJIUTUYECKHE
CUCTEMBI «DJIEKTPOHHbBIE MOJIEJIA CUCTEM TEIJIOCHA0XKEHUS ropo1oB» O01ire TpeOOBaHUM».

WNudopmannonno-rpadudeckoe onrcanne 00beKTOB CUCTEMBI TETIOCHAOKEHHSI TOPOa B
ciosix OM npezacTaBieHbl TpaQUUECKUM MPEICTABICHUEM 00BEKTOB CUCTEMBI TEIJIOCHA0KEHUS
C IPUBSI3KOM K TOTIOOCHOBE rOPO/ia ¥ MOJHBIM TOMOJIOTMYECKUM OITMCAHUEM CBSI3HOCTH 0ObEKTOB,
a TaKXe MacrnopTU3alre 00bEKTOB CUCTEMbI TETUIOCHA0KEHUS (MICTOYHUKOB TEIIOCHA0XKEHUS,
Yy4acTKOB TEIUIOBBIX ceTei, o0opynoBanus LITII, UTII).

OCHOBOI CEMaHTUYECKUX OAHHBIX 00 OOBEKTAaX CUCTEMBI TEIIOCHAOKEHUS ObLIN Oa3bl
JMaHHbIX 3akazuuka | HMHQOpMalus, coOpaHHas B IpOLECCEe BBINOJIHEHUS aHAIN3a
CYIIECTBYIOILEIO COCTOSIHUSI CUCTEMBI TEIIIOCHA0XKEeHUs Topoia.

[Tocne 3aBepiieHus BBoja HHpoOpManuu 00 OOBEKTaX CHUCTEMBI TEIUIOCHAOXKEHUS
(u300pa’keHU M MacnOpPTOB HPHEPrOUCTOUYHUKOB, YYAaCTKOB TPyOONpPOBOJOB TEIUIOBBIX CETEH,
TEIUIOCETEBBIX  OOBEKTOB, MOTpeOuTeneil) Oblla BBIIOJHEHA MpoLeAypa KaauOpOBKH
AIIEKTPOHHOM MOJeNM C IeJbl0 OOECIeYeHUs COOTBETCTBUS PACXOJOB TEIUIOHOCHTENS B
MOJIEJIM pealbHbIM pacxojamM 0a30BOr0 OTOMHUTENBHOTO TMEpHoJa pa3pabOTKU  CXEeMbl

TEIJIOCHAOKEHUS.
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2.3.1. AZpecHbIN IVIaH TOpoJa

Ha agpecHoM miane ropojia n300pakeHsl:
o yJIHYHAs CEeTh;

o IPaHHUIBI BOJHBIX OOBEKTOB;

o 3eJIeHas 30Ha;

o MOCTBI, 3CTaKabl, ITyTEIIPOBOIbI;
o 3JIaHHUS;

o CTPOCHHS;

o JKCIIC3HOAOPOIKHBIC ITYyTH.

@parmMeHT agpecHOro IIaHa, npeacTaBieHHoro B OM — cM. Ha Pucynok 3.25.

PN N N

Pucynok 2.25 - ®parMeHT aipecHOro mjaHa
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2.3.2. Pacuernbie caoum ZULU 1no oTaeJbHBIM 30HAM TeIUIOCHAOKEHHS
ropoaa

OOweropoackas 3J€KTPOHHAs CXeMa CYIIECTBYIOLIMX TemaoBbiXx cered r. Cypryra,
IIPUBSI3aHHBIX K TOIIOOCHOBE rOPO/a, MIPeICTaBIeHa OTAEIbHBIMU (pacueTHbIMH) ciosimu ZULU,
COJCpXKALIMMH JaHHbIE [0 CETH, HEOOXOAMMBIC JIi BBIMOJHEHHS TEIUIOTUAPABIMYECKHX

pacyecToB:

® MarucTpajibHbIC TEIUIOBBIE ~ CETH IO 30HAM  TEIUIOCHAO0XKEHUS
(30HBI TETIOCHA0KEHUS)

® KBapTaJbHbIC CeTH  — TOPOJICKHE pacrpeeuTebHbIC ceTu
JI0 IOTpeOUTEINEH TOpoIa;

@parMeHT pacyeTHOrO CJIOS DJIEKTPOHHOM CXEMBbl CYHIECTBYIOIIMX TEIUIOBBIX CETEH T.

2R\

CypryTa npejcTaBiieH Ha pucyHke 3.26.

Ne10.

TuMHazuA
flaGopamapus
Canaxoeo

TU “Pondesy”

%

16
A eI B DI
=3

bHSIT

P

PucyHnok 2.26 - ®parmMeHT cXeMbl TeMJIOBbIX ceTeil
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K o0bekTaM pac4eTHBIX CIIOEB OTHOCSITCSI:
° HcTounukwu;

. TennoBas kamepa;

. [ToTpeOurens;

° Hacocnas cranmus;

. 3aJIBUKKU;

° VuacTku;

. Hpoccenupyromuii y3ei;

e NTIL

e  I'panuna GanaHCOBOW MPUHAICKHOCTH;

. V3en yuera;

) O0001IeHHBIN TOTPEOUTED;

. BcnomorarenbHbIi y4acTOK.

B cymectBytomux ©6a3ax ganHbix «ZULU» mnpegycmaTpuBaroTcsi cTaHIapTHBIE
XapaKTEPUCTUKHU T10 TIPUBEJACHHBIM BBIIIE THIIAM 00BEKTOB CHCTEMBI TEIIJIOCHAOKEHUS.

CocTtaB nHpOpPMAIUH IO KAKIOMY THITY 00BEKTOB HOCHT KaK MHPOPMATHUBHBINA XapaKTep
(Hampumep: ISl KICTOYHUKOB - HaWMEHOBAHHE MPEANPUSATUS, HAMMEHOBAHUE MCTOYHHKA, IS
notpedureneil - aapec yzna BBOJa, HANMEHOBAaHKE y371a BBOJA U T.J.), TaK M HEOOXOTUMBIHA st
(GYHKIMOHUPOBAHUS PACUETHONU MOJIEH (HApUMeEp: JJIsl UCTOYHUKOB - T€0JIe3MUecKasi OTMETKA,
pacyeTHast TeMIeparypa B MoJIaloIIeM TpyOoIpoBo/ie, pacyeTHasi TeMIepaTypa X0JI0IHON BOIbI).
[TonHoTa 3amonHeHusl 0a3bl JaHHBIX MO MapamMeTpaM 3aBUCHT OT HaJU4UsS HCXOAHBIX JaHHBIX,
MPEIOCTaBIEHHBIX 3aKa3YMKOM M OIPOIIEHHBIMU CYOBEKTAMU CHCTEMBI TEIUIOCHAOKEHUS
ropoja.

[Ipu >xenaHuM MONB30BaTENs B CYIIECTBYIOMIUE 0a3bl JaHHBIX IO 0OBEKTaM CETH MOXKHO

I[O68.BI/ITI> JOITOJIHUTCIIBHBIC I10JIA.
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3. HACHOPTHU3AIIMA OBBEKTOB CUCTEMbI TEIIVIOCHABXEHUS

Tadauna 3.1 - [TacnopTu3anus 00beKTa HCTOYHHUK TEIJIOBOI ceTH

Ne Ionb3oBaTteibekoe Eaununa Tun
HNudopmanus, 3anucsiBaemas B 1oje
n/n HaHMEHOBaHHUe MOoJIst HU3MepeHHsl | JTaHHbIX
1 | HaumeHoBaHUe NpeATIPUATHSL - pill
2 HaumenoBan#ie HCTOYHHKA - I
3amaercs mosp3oBateseM udpoit, Hanpumep, 1, 2, 3 u T.1.
10 KOJIMYECTBY HCTOUYHHUKOB Ha npeanpusituu. [locie
3 Homep ncrounmnka - pil BBITIOJTHEHNSI PACUSTOB IIPHCBOCHHBII HOMEP HCTOYHUKA
OyzeT mponwucaH y Bcex 00beKTOB, KOTOpBIE OyayT
3aIUTaHbl OT JAHHOTO MCTOYHHKA.
4 I'eone3nueckas oTMeTKa M I
5 Pacuernas temnepatypa B oC 1
MOJIAIOIIEM TpyOOoIIpoBoae
6 PacuerHas Temmeparypa oC 1
XOJIOJTHOH BOJBI
7 PacuerHas Temmeparypa oC 1
Hapy>KHOTO BO31yXa
3amaercs TeKyIas TeMIepaTypa BOJbI B TIOJAIONIEM
OonpoBoze (Ha BBIXOJE U3 UCTOYHUKA), Harpumep, 70
8 Texymas Temmeparypa ozt °C I R 100p 120 120 °C u 1.4. lanHoe 3Haqe)l;ne L[I())JIX(H% ’
B MOJIAIOIIEM TPYOOIIPOBOJIC i ’
00513aTeNIbHO 33/1aBaThCsl IPH BBHITOJIHEHUH ITOBEPOYHOTO
pacuera CHCTeMBbI IIEHTPAJIN30BaHHOTO TEINIOCHAOKEHHSI.
3agaercs TeKylas TeMIepaTypa Hapy)KHOTO BO3/lyXa,
Hampumep, 18, -5, -10, -20 °C u 1.4. JanHOe 3Ha4YeHHE
9 Texymas emmeparypa °C I JIOJDKHO 00sI3aTENBHO 3a1aBaThCs TP BHITOTHECHUH
Hapy>KHOTO BO3IyXa
MOBEPOYHOTO PACUeTa CUCTEMBI IIEHTPATN30BaHHOTO
TEIIOCHAOKECHUSL.
PacuerHslit pacnionaraemblit
10 HAIop Ha BBIXOJE U3 M bl
HCTOYHHUKA
Pacuertnslit Hanop B
11 | oOpaTHOM TpyOOIpPOBOIE HA M I
HCTOYHHUKE
3amaercs moap30BaTeNIeM PEeXUM PabOTHl HCTOYHUKA!
0 - uCTOYHUK OyzeT onpenessIFouM Mpu padoTe Ha ceTh. B
9TOM ClIydae JaHHBIH HCTOYHUK OYyIeT XapaKTepH30BaThCs
pacueTHBIM pacrojiaraeMbIM HallOPOM, PACUETHBIM HAIIOPOM
B 00paTHOM TPyOOIPOBOJIE M MAKCUMAIbHOM HOATMTKON
CETH, KOTOPYIO OH MOXET 00eCIEINTb.
1 - UCTOYHHK HE UMEET CBOEH MOIHUTKH, PACIOIaraeMbIit
HAaIop Ha 3TOM HCTOYHHKE ITOIePKUBACTCS TIOCTOSTHHBIM, a
Harop B
00paTHOM TPYOONPOBOAE 3aBUCHT OT PEKMMa PabOThI CETH
Y ONPEAEISIONIET0 HCTOUHHKA,;
12 Pexxum paboThl HCTOUHHKA - pi 2 - ICTOYHUK He UMeeT CBOCH MOJNMUTKHU, HO TOJIeP)KUBACT
Harop B 00paTHOM TpyOOIIPOBOJIE HA 3aJaHHOM YPOBHE, IIPH
9TOM pPacIIoaraeMblii HaIllop MEHSETCS B 3aBHCHMOCTH OT
pexuma paboThI CETH U ONPEEISIONIEro HCTOYHNKA;
3 - HCTOYHUK, UMEIONIHH MOJNUTKY C 3aJaHHBIM PacIeTHBIM
pacronaraeMbsIM HallOpoM ¥ PacueTHBIM HAlOPOM B
00paTHOM TpyOOIPOBO/IC.
4 - NCTOYHUK, UMEIONUH (PUKCHPOBAHHYIO TOAIHTKY C
3aJIaHHBIM paCY€THBIM pacrojiaraCMbIM HAliopoM.
Hanop B 006paTHOM TpyOOIIpOBO/ie Ha NCTOYHHKE OyIeT
3aBUCETH OT BEJIMYMHBI 3TOH MOJITUTKH, PeXKUMa pabOTHI
CHCTEMBI M COCETHIX NCTOYHUKOB, BKITIOYEHHEIX B CETb.
13 MaxkcumanbHbINi pacxo] Ha o/ 1
HOAIINTKY
Texymumii pacrnonaraemplii Omnpenensiercs B pe3ysbTate pacuera. B 3aBucuMocTu oT
14 HaIop Ha BBIXOJIE U3 M P pexxuma paboThl HCTOYHUKA MOKET OBITh ONPEeNIeHO HOBOE
HCTOYHHKA 3HAa4YCHHUC J]aHHOP’I BCIIMYHUHBI.
Ompenensiercs B pe3yibTare pacuera. B 3aBucuMocTn oT
15 Hanop B noxaiomen M P pexuMa paboThl HCTOYHUKA MOKET OBITH ONPEENICHO HOBOE
TpyOomnpoBoze, M N
3HAUCHUE JAHHOU BEIMYUHEL
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Ne IHonb3oBaTesbeKoe Enununa Tun
n/n HaMMeHOBaHMe MOoJIst H3MepeHMsi | JaHHBIX Vpopmanus, sanucwiacmas B noue
Omnpenensercs B pe3yabTaTe pacuera. B 3aBucumocts ot
16 )IaBne}g/Ie B TOJAotteM M P pekrMa paboTHI HICTOYHHKA MOKET OBITH OIIPE/IeNICHO HOBOE
TPYDOTIPOBOAE, M 3HauY€HHE JAaHHOM BEJIMYMHBI.
Texyuumii Harop B 06paTHOM Ompenernsiercs B pe3yibTare pacuera. B 3aBucuMocTn oT
17 TpyBONPOBOJIE Ha HCTOUHHKE M P pekuMa paboThI HCTOYHHKA MOZKeT OBITh OIIPEIEIeHO HOBOE
3HAaYEeHUE JAHHON BEJIMYHMHBL
6 Omnpenensercs B pe3yabTaTe pacuera. B 3aBucumocTs ot
18 )IaBneg 1€ B ODPATHOM M P pexxuma paboThl HCTOYHUKA MOKET OBITh ONPEeNICeHO HOBOE
TPYDOTIPOBOAE, M 3HAUCHUE JaHHOW BEIMYHHEL
R p—— 3amaeTcst MoIb30BaTeIeM YHCIIO YaCOB PadOTHI CHCTEMBI
19 | cucrems TemnocHadxenus (1- q Pl TEMIOCHAGKCHMS B TO;
2) 1 - menee 5000 gacos;
2 - 6osee 5000 yacos.
CpenHeronoBas TeMreparypa
20 BOJIBI B TIOIAIOIIIEM °C I
TpyOOompoBoIe
CpexnHeroioBas TeMIiepaTypa
21 BOJIBI B 00paTHOM °C pi
TpybompoBoie
29 CpenHeronoBas TemMreparypa oC 1
TpyHTa
23 CpenHerogoBas TemMreparypa oC 1
Hapy>KHOTO BO3JyXa
24 CpenHerojoBas TemMreparypa oC 1
BO3]lyXa B MOJIBAJIAX
25 |Tekyas TeMieparypa rpyHra °C bl
2 Texyias remneparypa oC 1
BO3/yXa B HOABAJIAX
PacucrHas Harpyska Ha 3HaueHUE JaHHOW BEJIWYNHBI ONIPECIISIETCS B pe3yNIbTaTe
27 OTOILICHNC I'kan/a P pacdera, Kak CyMMa BCEX PacyeTHBIX Harpy3oK Ha
OTOIUICHHUE, ITOJIKIIIOUYCHHBIX K JAHHOMY HCTOYHUKY.
PacueTHas HarpysKa Ha 3HavyeHne JaHHOH BEJIMYHHBI ONIPEIEIIICTCS B PE3yNIbTaTe
28 BCHTHIALIIIO I'kan/a P pacdera, Kak CyMMa BCeX PAaCUeTHBIX HAarpy30K Ha
BEHTHJISILIMIO, TOJKITIOYCHHBIX K JAHHOMY HCTOYHHKY.
3HavyeHne JaHHOH BEJIMYHMHBI ONIPEIEIIICTCS B PE3ylIbTaTe
29 | Pacuernas Harpy3ka Ha [BC I'kan/ua P pacyeTa, Kak CyMMa BCEX PaCUE€THBIX Harpy30K Ha ropsdee
BOJIOCHA0KEHHE, TTOKITIOYEHHBIX K JaHHOMY HCTOYHHKY
Texyias Harpyska Ha 3HaueHHe JaHHOW BEJIMYNHBI ONIPE/IEIISIeTCS B pe3yJIbTaTe
30 OTOIICHIE I'kan/a P pacyera, Kak CyMMa BCeX TEKYIIUX Harpy30K Ha OTOIUICHHE,
MTOJKITIOYCHHBIX K JaHHOMY HCTOYHHKY.
Texkylas Harpyska Ha 3HavyeHne JTaHHON BEJIMYMHBI ONIPEEIIeTCs] B pe3ybTare
31 BEHTHIALIIO I'kan/a P pacdera, Kak CyMMa BceX TeKYIIUX Harpy30K Ha
BEHTHJISILIMIO, TTOJIKIIOUYEHHBIX K TJAHHOMY HCTOYHHKY.
3HaueHHe JaHHOW BEJMYNHBI ONIPE/IEISITCS B pe3yJIbTaTe
32 Texymas narpyska Ha 'BC I'kan/ua P pacyeTa, Kak CyMMa BCEX TEKYIIUX Harpy30K Ha ropsuee
BOJIOCHAOXECHNE, TOAKIIOYEHHBIX K JAHHOMY HCTOYHHKY.
33 CyMMapHasi TeroBast kan/a P 3HavyeHne JaHHOM BEJIMYMHBI ONIPEEIIETCS B PE3yIbTaTe
Harpyska pacuera.
34 Tekymias Temiiepatypa BOJBI oC P 3HaueHHe JaHHOW BEJIMYNHBI ONIPE/ICNISIETCS B Pe3yNbTaTe
B 00paTHOM TpyOoIpoBoie pacuera.
35 | Pacxon ceresoii Boxer ra CO /a P 3HaueHHe JaHHOW BEJIMYNHBI ONIPE/IEIISIETCS B pe3yJIbTaTe
pacuera.
36 | Pacxon ceresoii Bos Ha CB o/a P 3HavyeHne JTaHHOH BEJIMYMHBI ONIPEEIIIETCS B PE3ylIbTaTe
pacuera.
37 | Pacxon cerenoii o na IBC o/ P 3HavyeHue JaHHOHM BEJIMYHMHBI ONIPEessIeTCs] B pe3yIbTaTe
pacuera.
CyMMapHBIi pacxo]] ceTeBoi .
3HaueHNE NaHHOW BEIWYMHEI ONIPEIEIISETCS B pe3yJIbTaTe
38 BOJIbI B [TOJAIOIIEM /94 P
TpyOompoBoIe pacuera.
39 Pacxox BoabI Ha yTeUKy 13 /a p 3HaueHNE NaHHOW BEJIWYMHBI ONIPEEIISETCS B pe3yNIbTaTe
CHCTEMBI TEILIONMOTPEOICHHS pacuera.
40 Pacxo/1 BOJBI Ha HOMITHTKY o/ P 3HavyeHue JaHHOM BEJIMYHMHBI ONIPEessIeTCs] B pe3ysIbTaTe
pacuera.
Pacxoz ceteBoii BOJbI Ha o
41 CUKV 13 IOMAFOIIEM /4 P 3HaueHne JAHHOU BEJIUYUHBI ONIPEACIISICTCA B PE3YIbTATE
YTCUKYy JIao1LL

TpyOompoBoIe

pacuera.
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Ne IHonb3oBaTesbeKoe Enununa Tun
HNudopmanus, 3anuceiBaeMas B 1oJ1¢
n/n HaHMEeHOBaHHUe MOoJIst HU3MepeHMsl | JTAaHHbIX
42 Pacxon cereBoii Bozibl Ha /4 P 3HavyeHue JaHHOM BEJIMYHMHBI ONIPEIeIsIeTCS B Pe3ysIbTaTe
yTeuKy U3 00paTHOTO TP. pacuera.
43 Temnnossle norepu B Ikan/a P 3HayeHUe JaHHOU BEIMYMHEI ONIPEJEIIeTCs B pe3ysIbTaTe
TEILIOBBIX CETSIX pacuera
44 JlaBsieHye BoKMaHMs .y P 3HaueHUe NaHHOW BEIWYMHBI ONIPEIEINISETCS B pE3yNIbTaTe
pacdeTa.
45 Cratueckuii Harop .y P 3HaueHUe NaHHOW BEIWYMHBI ONIPEIENISETCS B pE3yNIbTaTe
pacuera
Jl71st MOBEpOYHOT0 pacuera 3aJaeTcsl, eCiIi HeoOX0anMo,
3HAUCHHUE TEIUIOBOW HArpy3KH, OOJbIIe KOTOPOH BEIPabOTaTh
46 YcTaHOBIEHHAs TEIIOBas r He MoxeT. IIpu nocTukeHnu npeaeabHoro 3HaueHus
MOIIIHOCTb Kan A MOJIKIIFOYEHHO Harpy3Ku B Ipoliecce pacyera, Oyaer
COOTBETCTBEHHO CHIIKEHA TEKYILasi TEMIIEpPaTypa Ha BBIXOJIE
U3 UCTOYHHKA.

Ta6auna 3.2 - [lacnopTu3anus 00beKTa Y4aCTOK TENJI0BOM ceTH

Hoab3oBarteibckoe HauMeHoBanue | Eaununa Tun
n/n HNudopmanus, 3anucbiBaeMas B 1oje
noJist HU3MepeHHsl | TaHHBIX
INocrne BBIMONHEHUST PacueTOB B JAHHOM TOJIE
3anuceiBaeTcs nudpa, Hanpumep, 1, 2, 3 u T.1.,
1 Howmep ucrounuka - I COOTBETCTBYIOIIIAst HOMEPY
HCTOYHHUKA, OT KOTOPOTO 3aIUTHIBACTCS JAHHBIA
Y4acTOK TEIUIOBOH CEeTH.
3amuceIBacTCI HAMMEHOBAHHE HAadana yJacTKa
(HanmMeHOBaHUE y3J1a, TETJIOBOH KaMephl, ¢ KOTOPOH
2 FHauMeHOBaHMe Havata yuacTka ) 1 JAHHBIH Y9aCTOK HAYMHAETCS), Harnpumep, TK-15.
IMocne 3amonHeHNsT HANMEHOBAHHUH BCEX Y3JI0B
BO3MOJKHO aBTOMaTHIECKOe
3amoJHEeHNEe Ha3BaHUs Hayajla ¥ KOHIIA y4acTKa.
3amuceIBacTCs HANMEHOBAHUE KOHIIA y4acTKa
(HaMEHOBaHNUE y3I1a, TEINIOBOM KaMephl, B KOTOPOI
3 HauMeHoBaH e KOHIA yuacTKa ) 1 JAaHHBIH Y9aCTOK 3aKaHYMBAETCS), Halpumep, TK-16.
IMocne 3amonHEeHNsT HANMEHOBAHUH BCEX Y3JI0B
BO3MOJKHO aBTOMaTHIECKOE
3amOJHeHNE Ha3BaHUs Hayajla ¥ KOHIIA y4acTKa.
3amaercs JUTMHA yJacTKa B ITaHE C y4eTOM JUIHHEI [1-
00pa3HbIX KOMIIEHCATOPOB, Hanpumep, 100, 150 m.
4 JlnrHa yyacTka M I JlanHoe moJsie MOXHO
3aMOJHATh aBTOMATHIECKH, CHSB JJIMHY yJacTKa C
KapThl B Macmrade.
5 BuyTpennuit tnamerp noaaoomero 1
TpyOompoBoia M
6 BHyTpeHHull [ruamerp 06paTHOro b
TpyOompoBoa M
CymMa K03 PHUINEHTOB MECTHBIX
7 COTIPOTHBIICHHUIT MTOJAFOIIETO - I
TpyOompoBoa
8 MecTHBIE CONPOTHBIIECHHS T10JAFOIIEr0 ) 1
TpybonpoBoaa
CymMa K03 PHUIUESHTOB MECTHBIX
9 CONPOTHUBIICHUH - pi
obparHoro TpybonpoBoa
10 MecTHBIE CONPOTHBIEHHS 0OPaTHOTO ) 1
TpyOompoBoa
1 [IlepoxoBaTOCTh MOJIAOIETO MM i
TpybonpoBoa
12 [IIepoxoBaTocTh OOPATHOTO M 1
TpyOompoBoa
13 3apacTaHne MOAAIOIIETO M 1
TpyOompoBoa
14 | 3apactanue oOpaTHOro Tpydomnposoga MM pi|
3agaercs mojb3oBarenaeM Ko3hGHUIUSHT MECTHOTO
Kosddumnuent mectHOrO COINIPOTUBIICHUS JUIs IIOAAIOIIEro TpyOOonpoBoa,
15 COTNPOTHUBIICHUS - bl Hanpumep, 1,1, 1,2. B aTom cityuae neficTBUTENbHAS
MOAIOIIETo TpyOonmpoBoIa JUTMHA yJacTKa TpyOonpoBozaa OyneT yBenudeHna Ha 10
i 20 %.
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IHoab3oBatenbckoe HauMeHoBaHue | EnuHuna Tun
n/n HNudopmanus, 3anuceiBaeMas B oJ1¢
noJist HU3MepeHHsl | JaHHBIX
3agaercs nojb3oBareneM Kod)GULHSHT MECTHOTO
Koa¢dumment mectHoro CONPOTHBIIEHHS U 00paTHOTO TPyOOIIpOBOIa,
16 COTIPOTHBIICHUS 0OPaTHOTO - pit Hanpumep, 1,1, 1,2. B aTom cityuae neficTBUTENbHAs
TpybonpoBoa JUTMHA ydJacTKa TpyOonpoBozaa OyxeT yBenudeHna Ha 10
umu 20 %.
3amaercs MoIb30BaTEIEM BENUUNHA CONPOTUBIICHUS
NoJaroIIero Tpyoomnposoa. JlanHas BeauunHa
17 CompoTHBIEHHE T0AIOIEr0 (/) %2 i 3a7aeTcsl IJIsl yTOYHEHUs] MaTeMaTUIeCKOi MOIeNnu B
TpybOompoBoa ciry4ae, eciu ObUTH
MPOBE/ICHEI 3aMepPhI PACX0/1a TEIFIOHOCUTEIS U
JIaBJICHNS B HayaJie ¥ KOHIE yJacTKa CETH.
3amaercs MoJIb30BaTeNeM BeININHA COIPOTHBIICHUS
oOpaTtHoro TpyOoIpoBoa. JlaHHAs BeTHMYMHA 3a1aeTCS
18 ComnpoTuBieHne 00paTHOTO (/) %2 i JUISL yTOYHEHUS] MaTeMaTHIeCKOH MOJENH B ClIydae,
TpybOompoBoa ecIi ObLTH
MPOBE/ICHBI 3aMEPhl PACX0/a TEMTIOHOCUTENS U
JIaBJICHNS B HayaJie ¥ KOHIE yJacTKa CETH.
Tum npoknanku 3agaercs mudpoit ot 1 1o 4.
- IPOKJIaJbIBaeMbIH TPYOOIIPOBOJI HE NMEET TEIUIOBOH
W30JILHN.
19 Tun npoxyaaKu TEIIOBOM CeTH - bl - HaJ[3eMHasl;
- KaHaJIbHas;
- OecKaHaJIbHAS;
- HOABaJIbHAS
3amaercs MMoJabp30BaTeIeM:
1 - HopMHpYyeMBIe TIOTEPH ONPEIEISIOTCS 110 HOpMaM
. 1959 r.; 2 - HOpMHpYeMBbIe IOTEPU OTPEAEISAIOTCS 110
HopMatuBHBIE TOTEPH B TEIIOBOI )
20 cetu (1-3) - bl HopMam 1988 r.; 3 - HopMEpyeMbIe TToTepu
OTIpeneNnsaroTcs o HopMaM 1997 1.;
4 - HopMHpyeMbIe TOTEPH OIIPEALIISIOTCS 0 HOpMaM
2003 1.
IMonpaBouHblif K03 dHUIHEHT Ha
21 HOPMBI TEIJIOBBIX MOTEPh IS
MIOJAIOIIETO i A
TpyOompoBoa
[onpaBouHsIit KOAQPHULIHEHT HA
22 HOPMBI TEIIOBBIX - I
MOTEPh I 00pPaTHOTO TPYOOIIPOBOIA
23 Bun rpynTa - A
24 | T'nyOuHa 3am0eHus TpyOOnpoBoIa M pi|
Tennon30aAMOHHBIN MaTepra
MTOJAIOMIETO - pit
25
Tpybonpososa (1-39)
Tennon30aAMOHHBIN MaTepra
00paTHOTO - I
26
Tpy6onposoa (1-39)
TomuHa H30ISIUH TT0AFOLIEr0
27 TpyOompoBosa M A
TommuHa H30IsIIUH 0OPaTHOTO
28 TpyOompoBoa M A
TexHUUECKOe COCTOSTHHE M30JISIIUH
29 nojaromero Tpyoonpososa (1-8) i A
TexHUUEeCKOe COCTOSTHHE M30JISIIUH
30 obOparHOTO
Tpybonpososa (1-8) j A
31 PaccrostHne Mexy ocsiMu " 1
TpyOOIIPOBOIOB
32 BricoTa KaHaa M pil|
33 Iupuna KaHaza M I
Hapsiny ¢ TerioBsIME TIOTEPSIMH Yepe3 H30IISIIIUIO
HMeeTCsl BO3MOKHOCTh 331aBaTh JJOMOIHUTEIbHBIE
34 JlomoTHUTETEHBIE TOTEPH TETIIOBOIt an 1 (PMKCHPOBAHHBIE TEIUIOBEIE ITOTEPH. DTy BO3MOXKHOCTD
SHEPTUH MOAAIOIIETO TpyOoIpoBOaa MOKHO HICIIOJIB30BATh,
HanpuMep, JUIsl MOZICIUPOBaHKs 0TOOpa TEMI0BOi
SHEPIHU B Cllydae TPyOOIpPOBOAOB-CIIyTHHKOB
JlomonHUTENBbHBIC TOTEPH TETUIOBOM Hapsiny ¢ TeninoBbIMH NOTEPSIMU YEPE3 U30JIALIUIO
35 SHepruu o6paTHOrO TpyOOIpoBOAa at MMEETCsl BO3MOKHOCTh 33aBaTh JONOJHUTEIbHBIE
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Hoab3oBarteibckoe HauMeHoBanue | Eaununa Tun
n/n HNudopmanus, 3anuceiBaeMas B oJ1¢
noJist HU3MepeHHsl | JaHHBIX
pil (buKCHPOBaHHbIE TETIJIOBBIE MOTEPH. DTY BO3MOKHOCTh
MOKHO HCIOJIB30BaTh, HAIIPUMED, I MOSITHPOBAHUS
0TOOpa TEIUIOBOH SHEPTUH B
citydae TpyOOIpOBOIOB-CIIyTHHKOB
36 Pacxox BozbI B moarommemM /a 3HaueHne TaHHOW BEJIMYMHEI ONIPEeIISIETCS B
TpyOonpoBoje pe3ylbTaTe pacyera.
37 Pacxox BofbI B 06paTHOM o/ 3HaueHHe JaHHOW BETMYMHBI ONIPEENAETCS B
TpybonpoBoje pe3ylbTaTe pacyera.
38 [MoTtepu Hanopa B nojaronieM " P 3HaueHne TaHHOW BEJIMYMHEI ONIPEIeNISeTCS B
TpybonpoBoje pe3ylbTaTe pacyera.
39 Ilorepu Hanopa B o6paTHOM " P 3HaueHne TaHHOW BEJIMYMHEI ONIPEeNISETCS B
TpyOonpoBoje pe3ylbTaTe pacyera.
VY nenbHBIE TMHEWHBIE IOTEPH HAIlopa B .
40 MM/M P 3HaueHHe JaHHOW BETMYMHBI ONIPEAENAETCS B
TIOJIAl0IeM TPYOOIIpoBOIe
pe3ylbTaTe pacyera.
M VY nenbHBIC TMHEWHBIE IOTEPH HAIlopa B /M P 3HaueHne TaHHOW BEJIMIMHEI ONIPEENISETCS B
00paTHOM TpyOOIIpoBOJIEC pe3yJbTaTe pacyeTa.
42 CKOpOCTb ABMKEHUS we P 3HaueHHe TaHHOW BETMYMHBI ONIPEAENIETCS B
BOJIBI B TIOJIAIOLIEM TPyOOIpoBOJE pe3ylbTaTe pacyera.
43 CKOpOCTb ABMKCHUS we P 3HaueHne TaHHOW BEIMIMHBI ONIPEEISCTCS B
BOJIBI B 00paTHOM TpyOOIpoBOae pe3yibTaTe pacyera.
3HaueHHe TaHHOW BEJIMYMHBI ONIPEAEISCTCS B
e3ynbTare pacuera. [IpOIeHT yTeuKH U3 TEIIOBOI
BennunHa yTedku U3 MOJarOLIEro pesy p P YT
44 T/4 P CEeTH 3aJlaeTcs mepes
TpybonpoBoa " "
BBIMIOJTHEHUEM pacdeToB B IMyHKTe MeHIo "Hactpoiika",
110 YMOJYAHMIO NpoueHT yreuku 0,25.
3HaueHne TaHHOW BEIMIMHBI ONIPEENISCTCS B
e3ynbTare pacuera. [IpOIeHT yTeuKH U3 TEIIOBOI
Bemnuuna yreuku u3 o6paTHOTO pesy p P YT
45 T/4 P CEeTH 3aJlaeTcs mepes
TpybOompoBoa " N
BBINIOJIHEHNEM pacdeToB B IyHKTe MeHIo "Hacrtpoiika",
10 YMOJIYaHMIO NpoueHT yreuku 0,25.
3HayeHne HaKTHYECKUX TETUIOBBIX MOTEPhH B
46 TerioBsle MOTEPH B MOJAOIIEM — P MOJIA0IIEM TPYOOIIPOBO/IE ONPEIEIACTCS B PE3yIbTaTe
TpyOomnpoBoje BBITIOJTHEHHS
HAJIa0YHOTO MJI HOBEPOYHOTO pacyera.
3HaueHne (aKTUUECKUX  TEIUIOBBIX  IOTEPh
47 TerutoBele moTepy B B P B obpaTHOM
obpaTHOM TpyOompoBOe TpyOOIpOBOJE ONpeeNsieTcs B pe3yabTare
BBIMOJTHEHNUSI HAJIAOYHOTO MM ITOBEPOYHOTO pacueTa.
3HaueHNEe CPeTHETOIOBBIX YAENbHBIX TOTEPh
TEIIOBOH YHEPTUH MOAAIOIIET0 TPyOOIpOBOa.
CpenHeroioBble yAenbHbIE TEIUIOBbIS " P pyoorp ’
48 KKa/ga*m P (kxan/4) /M ompenensercs B
MOTEPH TOJAfOIIEro TpPyoonpoBoaa
pe3yabTaTe BBIMOIHEHHS HAJIAIOYHOTO HIIN
HIOBEPOYHOTO pacyera.
3HaueHUE CPETHETO/IOBBIX Y/EIbHBIX TOTEPh
TEIUIOBO SHEPTUH 00paTHOTO TpyOompoBoa,
49 CpenHerooBbIe YAEIbHBIE TETUIOBBIE —— P (xKan/q) M
MoTepu 00pPaTHOTO TPYOOIIPOBOIA ompenensercs B
pe3ynbTaTe BBITOIHEHHS HAJIaJ0YHOTO HIIN
MOBEPOYHOTO pacuera.
HopMaTHBHbIE SKCTLTYaTallMOHHBIC | frenr/uac¥m
50 TEIJIOBBIE TIOTEPH MOJIAIOIIETO 2, P 3HaueHHe JaHHOW BEJIMYMHBI ONIPE/ICNISETCS B
TpyOomnpoBoza C pe3yabTaTe pacyera.
HopMmaTHBHEBIE SKCTLTYaTAMOHHBIE | ream/yac*m 3
51 TEIUIOBBIE IOTEPH 0OPATHOTO 2, P 3HaueHne JaHHOW BEJTMYUHEI OTIpENeIsieTcs B
TpybonpoBoa C pe3yibTaTe pacyera.
52 Temnepatypa B Hauasne oC P 3HayeHue JaHHOU BEJIMYUHBI ONIpeeNnsieTcs B
y4acTKa MoJIaloLIero Tpyoonposoaa pe3ylibTaTe pacyera.
53 TemnepaTypa B KOHILIE oC p 3Ha4yeHue JaHHOU BEJIMYUHBI ONpeeseTcs B
ydJacTKa NOalouero Tpybonposoga pe3yibTaTe pacyera.
TemmepaTypa B Hauase yqacTka .
o 3HaueHne JaHHOU BCJIMYUHBI ONIPEACIIACTCA B
54 obGpaTHOTO C P
pe3ynbTaTe pacyera.
TpybonpoBoaa
Temmneparypa B KOHIIE yyacTKa o
o 3HaueHne TaHHOW BEJIMIHHBI ONIPEENISeTCS B
55 00paTHOTO C P
pe3ynbTaTe pacdera.
TpybonpoBoa
56 | JlmameTp mojaromero Tpyoomnpososaa M P 3HaueHne TaHHOW BEIMYHHBI ONIPENENISCTCS B
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Haropa

Hoab3oBarteibckoe HauMeHoBanue | Eaununa Tun
n/n HNudopmanus, 3anuceiBaeMas B oJ1¢
noJist HU3MepeHHsl | JaHHBIX
(KOHCTPYKTOPCKUiT) pe3yibTaTe KOHCTPYKTOPCKOTO pacyera.
57 Junametp oGpaTHOTO TpyOOIpOBOAA " P 3HaueHne TaHHOW BEJIMYMHEI ONIPEIeNISeTCS B
(KOHCTPYKTOPCKHiT) pe3yabTaTe KOHCTPYKTOPCKOTO pacyera.
58 [IlepoxoBaTOCTh MOJAIOIIETO M 1
TpyOOnpoBoia (KOHCTPYKTOPCKHI)
[lepoxoBaTOCTh OOPATHOTO
59 TpybomnpoBoa MM I
(KOHCTPYKTOPCKUiT)
OnrtuManpHasi CKOPOCTh B MOAAIOIIEM y
60 TpybonpoBoe (KOHCTPYKTOPCKHIA) we A
61 OnrtumanbHas CKOPOCTb B 00paTHOM we i
TpyOOnpoBoie (KOHCTPYKTOPCKHI)
3agaeTcs MpU3HAK Pa3AeNeHns JaHHBIM y9acTKOM
62 Pazgenurens 30H cTaTUIECKOTO 1 CETH Ha 30HBI C Pa3HBIM CTaTHYECKUM HAIlOPOM:

1 - or Hayana Yy4JaCTKa HAUMHACTCs HOBas 30HaA, 0 wm
ITYCTO - pa3gCJICHUEC Ha 30HbI OTCYTCTBYCT.

Taoauna 3.3 - [TacnopTu3anus 00beKTa MOTPeOUTEIb TENJIOBOH CeTH

Ne | Hoap3oBaTeabckoe HauMeHoBaHue | Enununna Tun
Hndopmanus, 3anucbiBaemMast B moje
n/n moJist H3MepeHMsi | JTAHHBIX
1 Anpec y3na BBOAa - A
2 HaumeHnosanue y3na - Pl
IMocrne BBITIOJIHEHHS PacyeTOB B JAHHOM I10JIE
3anuceiBaercs uudpa, Hanpumep, 1,2, 3 u T.1.
3 Homep ncroununka - P wicppa, nanpuwmep, 1,2, ’
COOTBETCTBYIOIIAsl HOMEPY HCTOYHUKA, OT KOTOPOT'O
3alHTHIBACTCS TAHHBIA OTPEOHUTEIb
4 I'eone3ndeckas oTMeTka M I
5 BricoTa 31aHUs TOTpeOUTEIS M J1
Homep cxeMbl HOAKITIOUEHHS
6 - I 3aaercs cxema IPUCOSANHEHHS y3/1a BBOIA.
notpeduTens
7 Pacuernas Temneparypa ceteBoit oC 1
BOJIbI HA BXOJI€ B MOTpeduTens
8 PacueTHas Harpy3ka Ha OTOIUIEHUE I'kan/qa A
9 | PacuerHas Harpy3ka Ha BeHTHJISILIUIO I'kan/g Jil|
10 | PacuertHnas cpennss Harpy3ka Ha [BC I'kan/u pi|
PacuerHas MakcuMasbHas Harpyska
I'kan/a
11 Ha 'BC A
12 Yucno xuTenei - I
13 Koadduiment n3MeHeHns: Harpy3Ku 1
OTOILICHHUSI
14 Koadpdurment 1
W3MEHEHVs Harpy3KH BEHTHIISIIIAU
Koaddumuent
15 - A
n3MeHeHus Harpy3ku 'BC
Banancoserii k03¢ purmesT i
16 3akpbiToid 'BC
3amaercst mudpoii ot 0 10 3.
0 - perynsiTopa Ha CHCTEMY OTOILICHHUS HeT; 1 -
YCTaHOBJIEH PETYISITOP Pacxo/a;
17 TlpusHak Hami4ms perysTopa Ha - I 2 - YCTaHOBJIEH PETYIIATOP OTOIJICHUSE;
OTOILICHHE
- YCTaHOBJICH PEryJSITOP PACIIOIaraeMoro Harmopa Ha
HoJalIeM TpyoonpoBoae
3amaercst mudpoii ot 0 1o 1.
18 [Ipu3HaK HAIMYKS PETYIUPYIOIIETO 1 0 - HeT peryIUpyIOIIero KiarnaHa Ha CHCTEMY
knarnaHa Ha CB BEHTHJIALMH; 1 - €CTh perynupyomuii kinamnax Ha
CHCTEMY BEHTUIISIIMN
3amaercs mudpoii ot 1 1o 5, rae:
1 - perysisTop TeMIepaTypsl Ha CHCTEMY TOPSTYETO
IIpu3Hak Hanuuus perynaropa pery P paryp yrop
19 - I BOJIOCHA0KEHUS €CTh;
TEeMIIepPaTyphI
2 - Bech Boopaszbop Ha 'BC ocymiecTBiseTcs u3
HOJAIOLIEro TPYOOpoBoAa;
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Ne | Tlonp3oBaTesbckoe HauMeHoBaHue | Exunuma Tun
HNudopmanus, 3anuceiBaeMas B 0J1¢
n/n noJist HU3MepeHMsl | JTaHHBbIX
3 - Bech Bomopaszbop Ha 'BC ocymuiecTisercs u3
o0patHOro TpyOOIpOBOAa;
4 - Bech Boiopa300p Ha ropsiiee BOJIOCHAOKEHHE
OCYIIECTBIISIETCS M3 TIOAIONIET0 TPyOOIIpoBoa,
pacxox Boasl Ha 'BC ompenernsercst Ha TOUKy
H3JI0Ma TeMIIePaTypHOro rpaduka 1o cpeaHei
Harpyske Qgv_sred;
5 - Beck Bogopaz0op Ha ropsyee BOJOCHAOKEHNE
OCYIIECTBIIAETCS U3 MOAAIOLIEro TPyOOIpoBoa,
pacxox Boasl Ha 'BC ompenernsercst Ha TOUKy
M3JI0Ma TeMIepaTypHOro rpaduka mo
MaKCUMaJbHOH Harpy3ke Qgv_max
PacuerHast Temmeparypa BoAbI Ha o
20 C A
Beixozae u3 CO
Pacuernas
21 °C A
TemIeparypa Boasl Ha Bxoze B CO
PacuerHast Temnepatypa BHyTpEHHETO o
22 C Pl
Bo3ayxa i CO
23 PacueTHslif pacnionaraemslii Hamop B
co M A
o4 PacuerHast Temneparypa BHyTPEHHETO oC 1
Bo3ayxa s CB
PacuerHas Temnieparypa HapyKHOTO
25 BO3yXa °C I
s CB
PacuetHslit pacnionaraemblii Harop B
26 p P M I
CB
27 Jlons nupKyIAIuK OT pacxofa Ha % 1
I'BC
28 [Torepu Hanopa B iy 1
cucreme I'BC
Temnepatypa Bosibl B
29 LHUPKYISHOHHOM °C I
KOHTYpe
TemnepaTypa X0JI0JHON BOJBI I o
30 o C A
3akpbiToil 'BC
Temnepatypa ropsiueii o
31 o C A
BOJIbI JUIst 3aKpbiToit 'BC
32 KoamuectBo cekruii TO va CO IT. I
33 [ToTepu Hanopa B " 1
onno#t cekaun TO Ha CO
34 KonmyecTBo mapasienbHBIX TPYIIT wr 1
TO ma CO '
35 PacuerHas TemMneparypa ceTeBoit oC 1
BOJIbI Ha BeIxoze u3 TO
36 Pacuernas Temneparypa cereBoit oC 1
BOJIBI Ha BBIXOJIE U3 MOTPED.
Temmneparypa BobI Ha o
37 C pi
BbIX0ie U3 2 KoHTypa TO
38 PeKOMERJTyeME HOMEp SIEBATOpPA ) p PexomMenyemblit HOMep arieBaTopa ONpeaesseTcs B
pe3yabTaTe HAJIAIO0YHOTO pacieTa.
39 Pexomennyemsiit MM P Pexomennyemblil tuameTp coruia syieBaTopa
JIMaMEeTp COILIA IeBATOPa OIIPe/IeNISIeTCSI B pe3yNIbTaTe HANAA0UHOTO pacyera.
40 PacuerHsblii kodddunneHT P 3HaueHHe PacueTHOTro KO3 GHIHEHTa CMEIICHHs
CMEIICHUSI oIpeaeNnsieTcsl B pe3ysibTaTe HalaJ0qHOro pacyeTa.
M OdakTryecknii ko3GdunneHT p 3naueHne pakTHUECKOro KodpduireHTa cMeleHus
CMEIICHUS OTIPEENSICTCSI B PE3yJIbTaTe pacdeTa.
42 HoMep yCTaHOB/ICHHOTO H7eBaTOpa ) p 3amaercst HoMep (PaKTHIECKH YCTaHOBICHHOTO
3IIeBaToOpA.
name
43 A P MM I
YCTaHOBJIEHHOTO COILJIa 3JIeBaTopa
TeMreparypa ceTeBoil B! B 3HaueHue TeMIepaTypsl ceTeBOil BOJBI B
44 no;lall)om}gfl TPYGOIPOBOE °C P TIOJIAI0IEM TPYOOIIPOBO/IE OTIPEAEIACTCS B
pyborp pe3ylbTaTe pacyera.
45 Temnepatypa ceTeBoii BOJHI B oC p 3HaueHne TeMIepaTyphl CETEBON BOABI B 00paTHOM

o0paTHOM TpyOompoBoIe

TpyOOIpOBOJIe ONpeesieTcs B pe3yIbTaTe pacueTa.
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Ne | Tlonp3oBaTesbckoe HauMeHoBaHue | Exunuma Tun
HNudopmanus, 3anuceiBaeMas B 0J1¢
n/n noJist HU3MepeHMsl | JTaHHBbIX
. Pacxon ceTeBoil BOJbI HA CHCTEMY OTOILICHUS
46 Pacxop cereBoii Boapl Ha CO /9 P A A y
OIIPEEISICTCSI B pe3yJIbTaTe pacyera.
OTHOCUTENBHBIA ~ pacxox  BOABI Ha
47 | OtHOCHTENbHBIH pacxox Boasl Ha CO - P CHCTEMY OTOIUICHUS ONIPEEIISIETCS B pe3yNIbTaTe
pacuera.
B pesynbTare pacuera onpenenseTcss OTHOCHTEIbHAs
OTHOCHUTEIIBHOE KOJINYECTBO TEIIOTH
48 wa CO - P Harpy3ka Ha CHCTeMY OTOIUICHUS (OTHOLICHUE
TeKylIeld Harpy3KH K pac4eTHOM).
TemmepaTypa BoJbI Ha BXOJIE B CHCTEMY OTOILICHHUS
49 Temnepatypa Boasl Ha Bxoze B CO °C P Patyp A y
OIIpEeISIeTCSI B pe3ysIbTaTe pacyera.
Temmeparypa BOJIBI Ha BBIXOJIE U3
Temmeparypa BoIbI Ha o
50 C P CHCTEMBI OTOIUICHUS
BeIxoze u3z CO
OTIPEENSIeTCSI B PE3yNIbTaTe pacyeTa.
51 TemmnepaTypa BHYTPEHHETO BO3IyXa oC P 3HaueHUe TeMIEpaTyphl BHYTPEHHETO BO3IyXa
CO OIpeJIeIIeTCs. B pe3yIbTaTe pacueTa.
Jyametp maiiObl Ha IMOIAI0IIEM 3HavyeHUe AuaMeTpa a0kl Ha MOJaroIeM
52 TpyOOIpOBOIE TIepe MM P TpyOOINpPOBO/IE MEPE/T CHCTEMOM OTOTLICHUS
CcO OIIpEe/IeIIsIeTCsI B pe3yJIbTaTe HAIa 0YHOIO pacyera.
KonmyecTBo mraité Ha moparomem .
KommuecTBo maii6 Ha moparomem TpyoomnpoBoe
53 TpyOOmpoBOIe TIepe IIT. P .
co repe]] CHCTEMOH OTOIIIEHHS OTIPEETIACTCS B
pe3yabpTaTe HaJIQIOYHOTO pacyeTa.
. 3HaueHue auaMeTpa maiosl Ha 00paTHOM
Juamerp maiiOp1 Ha 0OpaTHOM
54 MM P TpyOOIPOBOIE TIOCIIEe CUCTEMbI OTOILICHHUS
TpydompoBoe nocie CO
OIIpe/IeIISIeTCsI B pe3yJIbTaTe HaJIag0qHOTO pacyera.
55 KommaectBo maiid Ha oOpaTHOM wr P KommuecTBo maiié Ha 06paTHOM TpyOOIpOBOIE
TpydompoBoe nocie CO ’ MOCJIe CHCTEMBI OTOTUICHHUS ONpeieNsieTcs B
pe3yabpTaTe HaJIQIOYHOTO pacyeTa.
3HaueHne NOTeph HAlopa Ha mIaibe, yCTaHOBICHHOM
IMotepu Hanopa Ha mraiibe nepen CO (nmoparonuii TpyOOIPOBOT) ONpeersieTcs
56 | momaromtero tpy6omnpoBoaa nepex CO M P B pe3yJIbTaTe HAJIQJ0YHOTO M TOBEPOYHOTO
pacyeToB.
3Ha4yeHne MOTeph HAllopa Ha [1aiibe, yCTaHOBICHHON
57 [orepu Hanopa Ha mraiibe oOpaTHOTO " P nocie CO (oOpaTHBIA TPyOOIIPOBO) OMIPEACTSIeTCS
Tpybonposoaa nocie CO B pe3yJbTaTe HAIAA0YHOTO U OBEPOYHOTO
pacyueToB.
3HaueHne NOTeph HaIopa Ha COIUIe dIeBaTopa
58 [MoTtepu Hanopa Ha corure, M M P OTIPENEISACTCS B PE3yNbTaTe HATATOIHOTO U
MOBEPOYHOTO PACUETOB.
N 3HaueHne IuaMeTpamaiiOsl  Ha BBOJIE  Ha
Jnametp maitOsl Ha
59 MM P MOJTAIOIIEM TPYOOIIPOBOIE OTIPEEIETCS B
BBOJIE Ha ITOJIAIOIIEM TPYOOIIpOBOe
pe3yibTaTe HAJIQI0YHOTO pacyeTa.
. KonmuecTBo maiid Ha BBOJIe Ha MOAIONIEM
KommiecTBo mraiib Ha
60 IT. P TpyOOMPOBO/IE OTMPENEINIACTCS B pe3ybTaTe
BBOJIE Ha ITOJIAIOIIEM TPYOOIIpOBOIe
HaJIAJI0YHOTO pacuera.
o 3HaueHHe AnaMeTpa MmaiobI Ha BBOJIE Ha 0OpaTHOM
JnameTp niaiiOvl Ha BBOJIE Ha
61 MM P TpyOOIIPOBOIE OTpENENIeTCs B pe3ybTare
00paTHOM TpyOONpOBOIE
HaJIAZI0YHOTO pacuera.
. KonmuecTBo maiib Ha BBoJie Ha 0OpaTHOM
KommaectBo mraitd Ha BBOJIE Ha
62 LIT. P TpyOONpPOBO/Ie ONpeessieTcs B pe3yIbTaTe
oOpatHOM TpyOompoBoIE
HaJIaJIOYHOTO pacyera.
o Pacxon ceTeBoil Bobl Ha CHCTEMY BEHTHJIALIUU
63 Pacxop ceTeBoit BoE! T/4 P OIpeNeNsieTCs B
Ha CB p
pe3ynbTaTe pacyera.
OTHOCHUTENBHBIN pacxox  BOJIBI Ha
64 | OtHOocHuTeNnbHBIN pacxos Bojasl Ha CB /94 P CUCTEMY BEHTHUIISALIUU ONPEIENAECTCS B PE3yJIbTaTe
pacuera.
65 TemmepaTypa BOJBI OCIIE CHCTEMBI oC p TemmepaTypa BOJBI OCIIE CHCTEMBI BEHTUIISIIHN
BEHTIJISIIIAHI OTIPEENSICTCSI B PE3yNIbTaTe pacdeTa.
66 TemmepaTypa BHYTPEHHETO BO3TyXa oC p TemmepaTypa BHYTPEHHETO BO3/lyXa B CHCTEME
CB BEHTIISIIUH OTIPENIENISIETCS] B pe3yJIbTaTe pacdera.
o 3HaueHue auameTpamaiiObl  Ha cucremy
Jlmametp maitObl Ha cucTeMy
67 MM P BEHTUJISALIUU OTIPENENAETCS B PE3yJIbTaTe
BEHTHJISIIIAT
HaJIaJI0YHOr0 pacyera.
68 KommaecTBo maiib Ha cucremy e p KonmdecTBo maitb Ha cuCTeMy BEHTHIALUHI

BCHTHUJIATIUH

OnpeacIC€TCA B pE3YJIbTAaTC HAJIAAOYHOI'O pacyueTa.

45



Ne | Tlonp3oBaTesbckoe HauMeHoBaHue | Exunuma Tun
HNudopmanus, 3anuceiBaeMas B 0J1¢
n/n 1oJIst H3MepeHMsi | JaHHBIX
. Pacxon cereBoii Boasl Ha 'BC onpenensercs B
69 Pacxop cereBoii Bogsl Ha [BC /9 P A A pex
pe3ylbTaTe pacyera.
Pacxol1 ceTeBoi BobI Pacxon  cereBoil BOABI B
70 B LHPKYJALHOHHOM TpYGOIPOBOE T/q P [UPKYISIIIAOHHOM TPYOOIIPOBOJIE ONPEIEISIeTCS B
Ky pyoorp pe3ylbTaTe pacyera.
71 Juamerp maiiosl B MM P Juamerp maii6s1 Ha BBoge I'BC onpenensercs B
HUpKyIsuoHHOM uHnu 'BC pe3yJibTaTe HaJlIaJOYHOTO PacyeTa.
72 KoanyectBo maii6 B —_— P KommaectBo maii6 Ha BBojie [ BC ompenensiercs B
nupKyssiroHHou iuauu 'BC ) pe3yabpTaTe HAJIaJOYHOTO pacyeTa.
73 JlnaMeTp HUpKyIAIUOHHON MM P JlmameTp nupKyIauoHHoH maios Ha [BC
maii6e1 Ha 'BC OIPENIEIAETCS B PE3yJIbTaTe HAIAJ09HOTO pacyeTa.
74 KonnuecTBo nupKyISAIMOHHBIX r P KomnuecTBo nupkynsannoHHbIx maiié nHa 'BC
mraii6 Ha 'BC ) OIpeaeNsieTcsl B pe3y/IbTaTe HalaJOYHOrO pacyeTa.
JlmaMeTp ycTaHOBJIEHHOH MIaii0bI Ha
75 MOJIAFOIIEM TPYOOTIPOBOJIC TIEpET MM I
CO
KonmiaecTBo ycTaHOBICHHBIX a0 Ha
76 MOTAFOIIIEM IIT. I
TpybonpoBoze nepex CO
JlmaMeTp ycTaHOBJICHHOH Maii0bI Ha
77 00paTHOM TpyOOMpPOBOIE MOCTe MM bl
CO
KosmiecTBoO yCTaHOBICHHBIX IIaiid Ha
78 00paTHOM TpyOOMpPOBOIE MOCTe IIT. bl
CO
HaMeTp yCTaHOBJICHHOMN
79 \,Z[ Py MM I
N1aii0bl Ha CUCTEMY BEHTHIISIIHN
80 Konu4ecTBo ycTaHOBIIGHHBIX IIAH0 wr 1
Ha CHCTEMY BeHTHJIIINN )
HMaMeTp yCTaHOBJICHHOM
81 A TP YCTaHOB. MM I
IUPKYISIHOHHOM maiiosl Ha [BC
KommaecTBo ycTaHOBIEHHBIX
82 y N T I
OUPKYISIHOHHBIX a6 Ha [BC
JluameTp yCTaHOBJICHHOH MIaliObI B
83 HUPKYISAITHOHHOMN MM I
suauu ['BC
KommgecTBo ycTaHOBIECHHBIX MIaii0 B
84 OUPKYISITHOHHON 1LIT. I
ymand ['BC
KomuaectBo cexmuii TO Ha [BC 1-51
85 IIT. I
CTYIEHb
Konnuectso napamiensHsix rpynn TO
86 IIT. I
Ha ['BC I-1 ctynens
ITotepu Hanopa B otHOM cexiuu [-i
87 p p A 1 M I
CTYIICHU
[pu HamM4YMK pe3yabTaTOB 3aMEPOB, 3a1ACTCS
88 Hen. Temmeparypa na Bxoze 1-ro °C I WCTIBITATENIbHAS TEMIIepaTypa TEIIOHOCUTENS H
xorTypa I cTymens CIBITAaTeJIbHAS TeMIIEpaTypa TEIUIOHOCUTEIIS Ha
BXOJI€ IEPBOT'0 KOHTYpa.
" | [Ipu HamMuuK pe3yabTaTOB 3aMEPOB, 3a/1a€TCS
89 ¢l TEMIICpATypa Ha BRIXOAE 1-T0 °C I HCIBITaTeNIbHAS TeMIIEpaTypa TeIJIOHOCUTEINS Ha
KoHTypa I- it cTynenu paryp
BBIXOJI€ TIEPBOTO KOHTYpA.
[pu HamM4YMK pe3yabTaTOB 3aMEPOB, 3a1ACTCS
90 Hen. Temmepatypa na BXxoae 2-ro °C I I/ICEBITaTEJII:HaSF TCZ/IHC aTypa ro I;qe,ﬁ BOJIBI HA
KoHTYypa I-i ctynenu parypa rop A
BXOJie BTOPOT'O KOHTYpa.
[Ipu HaM4uK pe3yabTaTOB 3aMEPOB, 3a1aETC
91 Hcn. remneparypa Ha oC 1 P pesy. P . A
BBIXOJIC 2-ro KOHTYpa I- i CTymeHn HUCHBITAaTCIIbHAA TeMnepaTypa rops4€u BOJbl Ha
BBIXOJIC BTOPOTO KOHTYpA.
[Ipu HanmuMK pPe3yNbTaTOB 3aMEPOB 33JaETCS
92 Hcn. Terosas ['kan/y, b P Tg anBaﬂ Har 31<ap
Harpyska I-i crynenu MBrT . Py
TIEPBOI CTETICHN TEIUIOOOMEHHOTO ariapara.
93 Pacxon 1-ro konTypa I- it crynenn TO o/ P Pacxop ceTeBoil BoJbI, 3aTeK. B MEPBYIO CTyneHb TO
I'BC I'BC ompenensiercsi B pe3yJibTaTe pacyera.
94 Pacxox 2-ro xoHTypa I- i crynenu TO /4 p Pacxon ropsiueil Bozipl BO BTOPOM KOHTYpE,
I'BC OTIpeNIeNSIeTCs. B pE3yiIbTaTe pacueTa.
95 TennoBast Harpy3ka [-it I'kan/4, p Terutosas Harpyska I-if crynenn TO na I'BC,
CTYTNEHU MBT ornpezensiercs B

46



Ne | Ioab3oBaTesibckoe HaMMeHoBanue | ExumHuna Tun
HNudopmanus, 3anuceiBaeMas B 0J1¢
n/n noJist HU3MepeHMsl | JTaHHBbIX
pe3ylibTaTe pacyera.
9% TemnepaTypa Ha Bxoze 1-ro KoHTypa oC p Temnepatypa Ha Bxoze 1-ro kontypa I-if crynenun
I-ii ctyn TO na I'BC, onpenensiercs B pe3ynbTaTe pacuera.
97 Temnepatypa Ha BeIxoze 1-To oC P TemnepaTypa Ha BbIxoze 1-To koHTypa I-if crynenu
KoHTypa |- i cTynenn TO na I'BC, onpenensiercs B pe3ysbTaTe pacueTa.
98 TemmepaTypa Ha BX0z€e 2-T0 KOHTypa oC P TemmepaTypa Ha BXoze 2-To KOHTypa I-if cTyneHn
|-i1 ctyneHn TO na I'BC, onpenensiercs B pe3ysbTaTe pacueTa.
99 TemnepaTypa Ha BbIXOZE 2-TO oC P TemnepaTypa Ha BbIxoz€ 2-T0 KOHTypa I-ii crynenu
KoHTypa I- i cTynenu TO na I'BC, onpenensieTcst B pe3yJpTaTre pacyera.
Komuuectso cexuuii TO Ha I'BC 1I-5
100 CTYIEHb LIT. pl
Komuuecto mapamnensupix rpynn TO
101 uHa 'BC II-s IIT. I
CTYNEHb
102 ITorepu Hanopa B ogHoM cexuuu II-i " 1
CTyIICHH
Ipn HamM4IMHU pe3yabTaTOB 3aMEPOB, 3a1a€TCS
Hcn. temneparypa Ha o
103 . C I HCTIBITATENbHAS TEMIIEpaTypa TEIJIOHOCUTEIS Ha
Bxoze 1-ro xonrypa II- i ctynenn .
Bxoze 1-ro koHTypa II-if crynenu.
INpyn HanmM9IMyU pe3yabpTaToOB 3aMEPOB, 3a1aCTCS
Hcn. Temneparypa Ha HCTIBITAaTEbHAS
104 patype. °C |
BeIXOJe 1-TO KOHTYpa II-i cTynenn TeMIlepaTypa TEIIOHOCUTEIIS Ha BbIXozae 1-ro
KoHTypa IlI-ii cTyneHu.
INpyn HamM9IMyU pe3yabTaToOB 3aMEPOB, 3a1aCTCS
Hcn. Temneparypa Ha BXxoJe 2-ro o .
105 o C pi HCIIBITATEIIbHAS TEMIIEpATypa ropsiueii Bo1bl Ha
KoHTypa II- i ctynenn .
BXoze 2-To koHTypa II-ii crymeHn.
INpyn HanmM9IMuU pe3yabTaToOB 3aMEPOB, 3a1aCTCs
Hcn. Temmepatypa Ha BBIXOzE 2-TO o .
106 . C pi HCTIBITaTeNIbHAS TEMIIEPATypa ropsaeii BoIs! Ha
koHTypa II-if ctynenu N
BbIX0Jie 2-T0 KoHTypa II-if crynenu.
[Ipu HanmMuMK pe3ysbTaTOB 3aMEPOB 3aJAETCS
Ucn. temnosas T'kan/y, p pesy. P .
107 . pi TEIIOBas Harpy3ka
Harpyska II-if crynenu MBt o
TIepBOI CTENEeHH TeIIOOOMEHHOTO aNmapara.
Temnepatypa Ha Bxojie 1-To KOHTypa o
108 Paryp ¥ A oC P Temnepatypa Ha Bxoze 1-ro koHTypa II-i cTynenu
o TO ma I'BC, onpenensercs B pe3yabpTaTe pacdera.
i cTyneHu
109 Temnepatypa Ha BIxoze 1-To oC P Temnepatypa Ha Beixoze 1-ro koHTypa II-if cTynenn
koHTypa lI-if crynenu TO na I'BC, onpenensiercst B pe3yspTare pacyera.
110 Temnepatypa Ha oC P TemmepaTypa Ha BXxoze 2-ro kKoHTypa II-if cTynenn
Bxoze 2-ro koHtypa II- i ctynenun TO na I'BC, onpenensiercsi B pe3ysbTare pacueTa.
111 TemmepaTypa Ha BBIXO/E 2-TO oC p Temmepatypa Ha BeIXoz€ 2-T0 KoHTYpa lI-if cTynenn
koHTypa lI-ii cTynenu TO na I'BC, onpenensieTcst B pe3yJpTare pacyera.
112 Pacxon 1-ro kontypa II-it crynenu o/ p Pacxon cereBoit Boabl, Bo BTopoii ctynenu TO I'BC
TO I'BC ONpEeNIEIsETCs B PE3yJIbTaTe pacyera.
Pacxon ropsiueii Boasl Bo BTopoM KoHType 11-it
113 Pacxon 2-ro koHTypa o/ p AL rop fT oH P M
I1-i1 crynenn TO TBC YHeHt,
OTIPEENSICTCSI B Pe3yIIbTaTe pacdera.
. I'kan/a Tennosas Harpy3ka II-if crynenu TO na 'BC
114 Tennosas Harpyska lI- i crymeHn ’ P py y ’
MBT ONpeNETsieTCsl B PE3yJIbTaTe pacuera.
o B pesynbTare pacuera onpenensercs pacxo,
Pacxox cereBoii Bogsr Ha CO mocie pesyn P pel p A
115 HANANKH /9 P CETEBOM BOJIBI HA CHCTEMY OTOIUICHHUS TTOCIIe
HaJIaKH.
B pe3ynbraTte pacuera
Hamnop Ha perynsatope o
116 M P ompenensercs HEOOXOTUMBIiHA
nasiaenus CO "
pacrojiaraeMblii HAOp JUIs CUCTEMBI OTOIJICHUSL.
Koadduument
117 03pdu1L i 1
npomnyckHo# ciocobHoctu PJI CO
o o B pesynbTare pacueToB ompenenseTcst CyMMapHBIH
118 | CymmapHBIil pacxo]] CeTeBO BOIbI T/4 P pesy P pe ymMmap
pacxoJi ceTeBOi BOJIBI.
3HaueHHe PacIioaraeéMoro Haropa Ha BBOJIE
. norpeouTens
Pacnonaraemsrit
119 M P onpenensiercs B pe3yabTare
HaIop Ha BBOJE IoTpeduTens
HaJlaJJOYHOTO U IIOBEPOYHOT O
pacueTos.
3HaueHHe HANopa B MOAAIONIEM TPyOOIIpOBOE HA
BBO/JIC
120 | Hamop B monaroriem TpyoonpoBoie M P
noTpeburens ompeneNnseTcss B pe3yibTare
HaJIaJIOYHOTO Y IOBEPOYHOr'0 PACUETOB.
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Ne | Ioab3oBaTesibckoe HaMMeHoBanue | ExumHuna Tun
HNudopmanus, 3anuceiBaeMas B 0J1¢
n/n noJist HU3MepeHMsl | JTaHHBbIX
3HayeHue Hamopa B o0paTHOM
TpyOompoBoe Ha BBOJIC
121 | Hanop B oOpaTHOM TpyOOHpOBOIC M P pyoorp A
noTpeduTes ompeznersieTcss B - pe3yibTare
HaJIaTOYHOTO Y ITIOBEPOYHOTO PacyeToB.
JlaBnenue B TI0JIal0IIEM
JlaBneHue B momaromem
122 M P TpybomnpoBoae OTIpEAeIAeTCS B
TpyOOmpoBOIe
pe3ylbTaTe pacyera.
aBJICHUE B 00paTHOM TPYyOOIPOBOJIE ONPEACIAETCS
123 | JlaBnenue B oO6paTHOM TpyOOIpoBOIE M P A P PYOOTIPOBOAE OTpEA
B pe3yJbTaTe pacyera.
124 VYTeuka U3 CHCTEMBI /a P VYTeuka u3 CHCTEMBI TEILIONIOTPEOICHHS
TEIUIONOTPEOICHHS OTIpEeIISIeTCSI B pe3yJbTaTe pacyera.
. Ilorepu TemIOBOM S3HEPTUU OT YTEUKU ONPEACIACTCS
Iorepu TeroBoit P P YT pen
125 Kkan P B pe3ysbTare
SHEPrHHU OT YTCUKH
pacdeTa.
126 Bpems mpoxokIeHust BOABI OT - P B pesynpTaTe pacyeToB onpeensercs BpeMs
HCTOYHHKA MIPOXOKICHHS BOABI OT HCTOYHMKA O MOTpeOHUTENs.
N . B pesynbTare pacueToB onpenensiercs myTh
127 IlyTe, mpoiiieHHBIH OT HCTOYHUKA M P ey ep pea yT®,
NPOHAEHHBIN OT HCTOYHHKA JIO TIOTPEOUTEIS.
3HaueHUe JaHHOH BEIUYUHEI
128 JlaBieHre BCKUMTaHUs M P OTIPEAEIACTCSI B pe3ynbraTe
pacuera.
N 3HaueHHe NaHHOI BEIUYUHEI
129 Craruyeckuii Harmop M P A
OIIpEeIIsIeTCS B pe3yabTaTe pacyera.
. 3azaeTcsi pacueTHBIN pacXo BOJbI Ha CHCTEM
Pacuernslit pacxon Ha CO p P y
130 o T/q pi OTOIUICHUS JJIsl BBIIOTHEHUSI KOHCTPYKTOPCKOTO
(KOHCTPYKTOPCKHIA)
pacuera.
. 3amaeTcst pac4eTHBIN Pacxo]] BOJIBI HA CHCTEM
PacuerHslif pacxon Ha A p P AL BOX Y
131 M /4 pit BEHTHISLIUHA JJI
CB (KOHCTPYKTOPCKHIA)
BBINIOJIHEHNUS] KOHCTPYKTOPCKOTO pacyera.
132 Pacuernslii pacxon Ha 'BC 3agaercs pacyeTHBbII pacxon Bojsl Ha cuctemy [ BC
(KOHCTPYKTOPCKHIA) T/4 pil| JUTS BBITTOJTHEHUSI KOHCTPYKTOPCKOTO pacyera.
133 Pacnonaraemslii Haniop Ha BBOzE 3amaercs pacmojiaraeéMbelid  Hamop Ui
(KOHCTPYKTOPCKHIA) M A BBIMOJTHEHNUS] KOHCTPYKTOPCKOTO pacyera.

Taoauna 3.4 - [lacnopTu3anus 00beKTa 00001IEHHBIH MOTPEOUTEIb TENJI0BOI CeTH

ITonb3o0BaTebckoe Ennnuna Tun
n/n HNndopmanus, 3anucbiBaemMasi B noje
HAHMMEHOBAHHeE MOJIsI | W3MepeHHs | JAHHBIX
1 HawnmeHnoBanwue y3na - Jil| 3amaercs mosp30BaTeneM, HanpuMmep, yi. PenoceeHko, 1. 14.
IMocne BBITTIOJHEHHS PAacYEeTOB B JAHHOM II0JI€ 3aINCHIBACTCS
2 P mudpa, Hanpumep, 1, 2, 3 U T.7., COOTBETCTB ast HOMe|
Howmep ucrounuka - bpa, pumep, 1, 2, A yrom py
HCTOYHHKA, OT KOTOPOTO 3aIUTHIBACTCS JAHHBIA ITOTPEOHUTETD.
3 T'eonesnueckas iy 1 3amaercs reojie3ndecKkas OTMETKA OBEPXHOCTH 3€MJIH, HA
OTMETKa, M KOTOPOil HAXOUTCsI JAHHBIN y3el BBOJA.
4 Crioco6 3aaHust 1 VYxka3biBaercst ciocob 3amanust Harpy3ku: 0 - 3agaeTcst pacxoiom;
Harpy3Ku - 1 - 3aj1aeTCsl CONPOTHBIICHHUEM.
3amaercs BeIMYMHA UPKYINPYIOMIET0 Pacxoaa He0OX0ANMOTO
o JISL JAHHOTO TToTpebuTens. JlaHHOe 3HadYeHHe He0OX0ANMO
5 Lupkynupyrommii e p A A
pacxo T/9 bl YKa3bIBaTh TOJBKO B TOM ciiy4ae, ecin Croco0 3amaHus
Harpy3Kd YCTaHOBJICH U 3aJa€TCsl PAacXO0JIOM.
3aaercs Mojb30BaTesIeM B Cliydae HEOOXOJUMOCTH YBEIUYCHHS
Koaddumment A y A y
MEMOHCHS [UPKYJISIIIMOHHOTO PAacXo/ia 10 CPABHEHUIO C PaCUETHBIM
6 3HaueHueM, Hanpumep, 1,1, 1,2 u T.1. B aTOM ciyyae pacueTHoe
LHUPKYIUPYIOLIETO bl
acxora - 3HaUeHHe OyJeT YBEIMIEHO COOTBETCTBEHHO
P Ha 10 mmm 20 %.
Pacxon Ha OTKpBITHIM .
7 T/q pil 3amaercst BeNMYMHA pacxo/a Ha OTKPHITHIA Bogopa3oop.
BOJI0pa3dop
3ajaercs MoJb30BaTesIeM B Cliydae He0OXOIMMOCTH YBEIHICHHS
acxojia Ha OTKPBITHII BOZOPa300p MO CPABHEHHIO C PACUETHBIM
Kosdpdurment p A P Aop P P P
8 bl 3HaueHueM, Hanpumep, 1,1, 1,2 u T.1. B a3ToM citydae pacueTHoe
M3MEHEHHs pacxo/ia Ha -
BOIOPa360 3HaUeHUE OyJeT YBEIMIEHO COOTBETCTBEHHO
P P Ha 10 mm 20 %.
Jons Bomopaszbopa u3 VYka3bIBaeTcs 0151 OTKPBITOTO BO0opa3bopa U3 MOJaroIero
9 TOJTAFOTIETO TpybonpoBona, Hanpumep, 0,4 — 40 % Bomopaszbopa u3
TpybonpoBoa TIOJIAIOIEero TPyOOompoBoIa.
10 PacuerHoe 0600mmenHOe 1 VYka3bIBaeTcs BEUUUHA NIPEABAPUTENHEHO PACCIUTAHHOTO
COIIPOTHBIICHUE M/(T/9) *2 00001IeHHOTO cOnpoTHBIEeHN. JlaHHOe 3HaYeHNEe HEOOXOaUMO
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ITosib30BaTesIbCKOE Enununa Tun
n/n Hudpopmanus, 3anucsiBaemMasi B 1oje
HANMEHOBAHNE MOJII | HM3MePeHHs | TAHHBIX
YKa3bIBaTh TOJBKO B TOM city4ae, eciu Croco0 3amanus
Harpy3Kd YCTaHOBJICH M 337a€TCs COPOTUBICHUEM.
. 3amaercs TpeOYeMBIii pacoaraeMblii Harop Ha 0000IIEHHOM
11 TpeOyeMmsrit Hartop M pi A peoy P p B
norpedurene, Hanpumep, 10, 15,20 M u T.1.
12 MuHuManbHbINH " 1 3amaercss MUHUMATLHBIN CTATHYECKUI HAmop Ha 0000IIECHHOM
CTaTHUYECKUH HAIop notpeburene, Hanpumep, 10, 15,20 M u T.]1.
. 3HaueHne pacrmonaraeMoro Haropa
13 | Pacmosnaraemslii Harop M P
OTIPEeIISIeTCSI Bpe3yNbTaTe pacyera.
14 Hanop B nogatorem M P 3Ha4yeHue HaIopa B MOJAIONIEM TPyOOIIPOBOE ONpeaeNseTcs B
TpyOompoBoe pe3ynbTaTe pacueTa.
15 Hamnop B o6paTHOM .y P 3HaveHne Haropa B 00paTHOM TpyOOIpoBoae onpenaenseTcs B
TpybompoBoe pe3ynbTaTe pacueTa.
3HaveHue JIaBJICHUS B MOJAIOIEM
JlaBnenue B mojaroiemM
16 P TpyOoOIpoBOAE OnpeaensieTcs B pe3yabTaTe
TpyOonpoBose M
pacuera.
17 JlaBneHue B 00paTHOM " P 3HaueHHe TaBJIeHNS B 0OpaTHOM TPyOOIIPOBOAE ONpeaerseTcs B
TpybonpoBoje pe3yabTaTe pacyera.
Bpewmst mpoxoxaeHust
18 MUH P 3HaueHHe ONPEAEISIeTCS B pe3ysIbTaTe pacuera.
BOJIBI OT MICTOYHHKA
I1yTs, npoiineHHsIH OT
19 M P 3HaueHue onpeenseTcs B pe3ybTaTe pacyera.
HCTOYHHKA
3HaueHUE NaHHOW BEJINYMHEI OIIPE/IEIISIETCS B PE3yIIbTaTe
20 | JlaBieHue BCKUITAHUS M P A pe pesy
pacuera.
. 3HayeHUe JaHHOU BEIMYMHBI ONIpEeIsIeTCs B pe3yibTaTe
21 Craruueckuii Harmop M P a Pea pesy
pacuera.
Temnepatypa BoJbI B
29 oA 3HaueHUe TeMIIEpaTyphl BOJABI B IIOAIOIIEM TPYOOIIpoBOIE
°C P oTIpeneNisieTcsl B pe3yibTaTe pacueTa.
TpyOOmpoBoie
Temneparypa son1 B 3HaueHHe TeMIepaTyphl BOABI B 00paTHOM TpyOOoIpoBoie
23 ob6paTHOM °C P patyp P pyoorip
OIIpE/eISIeTCS B pe3ysIbTaTe pacyera.
TpyOompoBoie
O600meHHOe
24 M/(T/9) *2 P 3HaueHue onpeeNnseTcs B pe3ybTaTe pacyera.
COIIPOTHBIICHUE
Pacxon Bonbl Ha
2 . T/4 P 3HaueHHE ONPEAEIIETCS B pe3yNIbTaTe pacuera.
OTKPBITHII BO10pa3dop
Pacxon Bogs! B
26 MOAAIOIIEeM /4 P 3HaueHne ONMPEALIIeTCS B pe3ylIbTaTe pacyera.
TpyOompoBoIe
Pacxon Boabl B
27 o0paTHOM T/4 P 3HaueHue onpeenseTcs B pe3yabTaTe pacyera.
TpyOompoBoIe
CraTtudeckuil Hamop Ha
28 BHIXOIE M P Omnpenensiercs: B pe3yJsibTaTe pacuera.

Ta6auna 3.5 - [lacnopruzamus odobexta LITII TennoBoii ceTn

n/n Tomm30BaTeaberoe Exannnua Tun HUndopmanus, 3anucbiBaemMasi B moje
HANMEeHOBaHHe MOJs H3MepeHHsl | JAaHHBIX
1 Anpec - I
2 HanmMenoBanue y3na - i
[Noce BRIMONHEHHS PacYeTOB B TAHHOM TOJIE
3 Howep Herounnka ) P 3amuceIBaeTcs nudpa, Hanpumep, 1, 2, 3 u T.1.,
COOTBETCTBYIOI[asi HOMEPY UCTOYHHKA, OT KOTOPOTO
3aIUTHIBACTCS JAHHBIH OOBEKT
4 I'eone3nyeckast OTMETKA M i
5 Homep cxemt - bl 3amaercs cxema npucoenunenns LTI
HOJKITIOYEHHS y371a
6 Pacuernas Temmneparypa Ha oC 1
BXoze 1-To KOHTypa
7 Pacuernas Temneparypa Ha oC b
BBIXO/i€ 1-T0 KOHTYypa
8 Pacuernas Temneparypa Ha oC b
BXOJI€ 2-TO KOHTYpa
9 Pacuernas Temmneparypa Ha 1
BBIXOJI€ 2-TO KOHTYpa °C
10 Pacnosaraemelii Harop M b
2-T0 KOHTYpa
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Hoab3oBarteibckoe Ennnuna Tun
n/n Hudopmanus, 3anucsiBaemMasi B 1oje
HAHMEHOBaHHe MOJIsI MU3MepeHHsl | JaHHBIX
Hamnop B o6patHOM
11 TpybomnpoBoe 2-To M pi§
KOHTYypa
Komuuectso cexiuii TO Ha
12 IIT. I
CO
Ilorepu Hanopa B 0HOM
13 P pa B O M hi§
cexuuu TO na CO
Konuuectso
14 napajiensHelx rpynn TO Ha miT. pi§
CO
Pexomennyemsrit
15 Ay - P Omnpenensercs B pe3yIbTaTe pacuera.
HOMep 3eBaTopa
Pexomennyemslit nuameTp
16 coruia "M P Omnpenensiercs B pe3yabTaTe pacyera.
JJIeBaTopa
Pacuernslii k03¢ GurmeHtT
17 - P Omnpenensiercs B pe3yabTaTe pacuera.
CMEIICHHUS
dakruyeckuii Kodadpdurment
18 - P Omnpenensercs B pe3yiIbTaTe pacuera.
CMEIIEHHUS
19 Howmep ycranosneHHoro ) 1
JJIeBaTopa
Juamerp
CTaHOBJICHHOT'O COILIa
20 y MM I
JJIeBaTopa
Ilorepu nHanopa B
21 p P M P Omnpenensercst B pe3yJbTaTe pacuera.
COILIE 371eBaTOpa
Temnepatypa Ha Bxoze 1-ro
22 Paryp A °C P Omnpezensercs: B pe3yJIbTaTe pacuera.
KOHTypa
Temnepatypa Ha BbIxOzE 1-
23 paryp A °C P Omnpezensercs: B pe3yJbTaTe pacuera.
TO KOHTYypa
TemnepaTypa Ha BeIxOJE 2-
24 paryp A °C P Ompenensiercs: B pe3yJsibTaTe pacuera.
TO KOHTYypa
Temnepatypa Ha BXoje 2-To
25 Paryp A °C P Omnpenensiercs B pe3yabTaTe pacuera.
KOHTypa
Jnametp maiiOvl Ha
26 HOJAIOIIEM TPyOOIpoBoIe MM P Omnpenensercs: B pe3yJbTaTe pacuera.
KommiecTBo mraiib Ha
27 MOJA0IIEM TPyOOpoBOIe IIT. P OmnpenensieTcs B pe3yibTaTe pacuera.
Juamerp maiiOp1 Ha
28 obpaTHOM TpyOonpoBoze MM P Omnpenensercs: B pe3yJbTaTe pacuera.
KonmnyecTBo maii6 Ha
o0OpaTHOM
29 P IT. P OmnpenensieTcs B pe3yabTaTe paciera.
TpyOOmpoBoOIe
JlnameTp ycTaHOBJIEHHOU
MIai{0BI Ha MOAAIOIIEM
30 Aot MM I
TpyOOIpoBoOIe
Konunuectso
YCTaHOBJICHHBIX IIait0
31 Ha T0/Iar0IIeM IIT. pi|
TpyOOmpoBoOIe
JlnameTp ycTaHOBJIEHHOU
1aitob
32 MM I
Ha 00paTHOM TpyOOmpoBoIe
Konunuectso
CTaHOBJICHHBIX IIal0 Ha
33 y IIT. pi|
00paTHOM TpyOonpoBoie
[orepun Hamopa Ha miaiide B
34 MOAIoNeM TpyOoIpoBo e M P Ompenensercs: B pe3yIbTaTe pacuera.
35 [orepu Hamopa Ha miaiide B
o0OpaTHOM TpyOonpoBoie M Onpenensercs B pe3yabTaTe pacyera.
uaMeTp Iaiobl Ha
36 A TI?B C MM Omnpenensiercs B pe3yabTaTe pacdera.
37 KomrraectBo mraii6 ma 'BC LIT. Ompenensercs: B pe3yIbTaTe pacuera.
38 JlnameTp ycTaHOBJIEHHOU
mraiioer Ha 'BC MM Jil|
39 KosnuectBo
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Hoab3oBarteibckoe Ennnuna Tun
n/n Hudopmanus, 3anucsiBaemMasi B 1oje
HAHMEHOBaHHe MOJIsI MU3MepeHHsl | JaHHBIX
YCTaHOBJIEHHBIX IIAi0 Ha LIT. pil|
I'BC
Tlorepu Hanopa Ha miaiide
40 I'BC M P Omnpenensercs B pe3yabTaTe pacuera.
TemnepaTypa X0104HOH
41 PaTyPa X070x °C il
BOJIBI
42 Temmnepatypa Boabl Ha 'BC °C Ji
Pacnonaraemslii Hanop 2-ro
43 M I
koHTypa 'BC
Harmop B o6patHOM
44 TpyOompoBoe 2-To o i
koHTypa 'BC
Kommuectso cexuuit TO Ha
45 IIT.
I'BC I-s1 ctynenp
Koin-Bo mapasmnensHBIX
rpymn TO wa I'BC |-it
46 pyn IIT. I
CTYIICHb
IloTepu Hanopa B
47 onHOH cexuuH |-if cryneHn M i
Hcn. Temneparypa Ha BXojie INpyn HanmM9IMuU pe3yabTaTOB 3aMEPOB, 3a1aeTCS
48 1-ro xoHTypa I-it oC it HCTIBITaTeNIbHAS TEMIIEPATypa TEITIOHOCUTENS Ha BXO/IE
CTyIICHU TIepBOTO KOHTYpa.
Hcn. temnepatypa Ha IMpyn HanMM4IMKU pe3yabTaTOB 3aMEPOB, 3a1aCTCS
49 BBIXOJIEe 1-TO KOHTYpa I- oC 1 UCIIBITATEeNbHAS TEMIIEPATypa TEIIIOHOCUTEIS HA BBIXOIE
W CTyneHu TIEPBOr0 KOHTYpA.
INpyn HanmM9IMHU pe3yabTaTOB 3aMEPOB, 3a1aCTCS
Hcn. TemMneparypa Ha BXoJe N
o o UCIIBITaTeNbHAS TEMIIEpATypa ropsiaeil BOJbI Ha BXOJE
50 2-ro koHTypa |-it cTyneHu C pi
BTOPOr0 KOHTYpa.
Hcn. temnepatypa Ha [Mpn HanMM4MKU pe3yabTaTOB 3aMEPOB, 3a/1aeTCs
51 BBIXOJIE 2-T0 KOHTYypa - it oC it HCTIBITaTeNIbHAS TEMIIEPATypa ropssaeii BOIbI Ha BBIXOJIE
CTyIICHU BTOPOr0 KOHTYpA.
52 HUcn. TemnoBas Harpyska |-it I'kan/a. MBT 1 [Ipu HanuuuK pe3yapTaTOB 3aMEPOB 33JAETCS TEIIOBAsI
CTYIIEHU ’ Harpy3Kka IepBoi CTeNeH: TemI000MEHHOI0 anmapara.
Pacxon cereBoit Boabl
53 9 T/q P Ompenensercs B pe3yIbTaTe pacuera.
I-it crynenn TO I'BC pen pesy P
54 Pacxox 2-ro xoHTypa |- i /4 P Pacxon ropsiueil Bozibl BO BTOPOM KOHTYpE, OIIpEesieTCst
cryneau TO I'BC B pe3yJIbTaTe pacyera.
TemnoBas Harpyska |-t Terutoas Harpyska | crynenn TO Ha I'BC, onpenensiercst
55 Py I'kan/u, MBt P Py yi » Onpex
CTyIICHH B pe3yNbTaTe pacyera.
Temmneparypa Ha Bxozie Temmnepatypa Ha Bxone 1-ro kourtypa l-it crynerun TO Ha
56 1-ro xoHtypa l-if crynenn °C P I'BC, onpenensiercs B pe3ynbTaTe pacuera.
Temnepatypa Ha o
paryp . TemmepaTypa Ha Beixozae 1-ro koHTypa I-if crynmenn TO
BBIXOJIE 1-TO KOHTYpa |- i o
57 C P Ha ['BC, onpenensercs B pe3ynpTare pacuera.
CTyIICHH
Temnepatypa Ha BXojze 2-TO o
patyp o Temnepatypa Ha Bxoje 2-ro kKoHTypa |-ii crynenu TO Ha
KoHTypa |-it o
58 C P I'BC, onpenensiercst B pe3ysbTare pacuera.
CTYIICHU
Temmnepatypa Ha BbIXOzE 2- .
paryp A TewmmepaTypa Ha BeIxoze 2-To koHTypa |-if ctynmenn TO
ro KoHTypa |- o
59 . C P Ha ['BC, ompenensiercs B pe3ynbTare pacuera.
i cTyneHn
60 KommuectBo cexumit TO Ha e 1
I'BC ll-s crynenn )
Koi-Bo mapannenbHbIx
rpymn TO wa I'BC |l-s
61 Py IIT. pi|
CTYIIEHb
[Torepu Hamopa B oxHOH
62 ceknmu |I-ii crymenn M pi|
[Npyn HanmM9IMH pe3yabTaToOB 3aMEPOB, 33/1ACTCS
Hcn. TemnepaTypa Ha P pesy POB, 381
. UCIIBITAaTEIIbHAS
Bxoze 1-ro koHtypa ll-it o N
63 PO C pi TeMIeparypa TeIJIOHOCUTeNs Ha Bxoae 1-ro koHTypa I1-ii
y CTYIICHHU.
[Ipu HaM4uK pe3yabTaTOB 3aMEPOB, 3a1aETCA
Hcn. remneparypa Ha p pesy POB, 331
o UCIIBITAaTEIIbHAS
BbIXOJI€ 1-TO KOHTYpa II- it o
64 CTVIICH C pil| TeMITepaTypa TeIIOHOCHTEIS Ha Bbixoze 1-ro koHTypa ll-
Y W CTYNEeHH.

Hcm. Temneparypa Ha BXoJie

HpI/I HaJIMIWU PE3YJIbTATOB 3aMEPOB, 3a1aCTCs
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Hoab3oBarteibckoe Ennnuna Tun
n/n Hudopmanus, 3anucsiBaemMasi B 1oje
HAHMEHOBaHHe MOJIsI MU3MepeHHsl | JaHHBIX
65 2-ro xoutypa ll-i °C pi§ UCTIBITAaTeNIbHAS TEMIIepaTypa ropsiueil BOJIbI Ha BXOJE 2-
CTYIICHU ro xoHTypa |l-i crynenu.
Hcn. temneparypa Ha [Mpyn HanmM9IMKU pe3yabTaToOB 3aMEPOB, 3a/1aeTCs
66 BBIXOJIe 2-T0 KOHTYypa |- °C pi§ HCIIBITATEIbHAS TEMIIEpAaTypa ropsiueii BOJbI Ha BBIXOJE 2-
# cTyneHn ro xoHTypa |l-i crynenu.
67 Hcn. tennosas Harpyska l1- kan/a. MBT i Ipn HamM9IMu pe3yabTaTOB 3aMEPOB 33AAETCSI TETIOBAs
i cTyneHn ’ Harpy3ka IepBOH CTelneHH TemI000MEHHOT0 anmnapaTa.
63 Temnepatypa Ha Bxoze 1-ro oC P Temmnepatypa Ha Bxoje 1-ro koHTYypa |l-i crynenn TO Ha
koHTypa ll-it crynenn I'BC, omnpenensiercs: B pe3yJibTaTe pacuera.
69 Temnepatypa Ha BbIxOzE 1- oC P Temnepatypa Ha Beixozie 1-ro koHTYypa ll-if crynern TO
ro KoHTypa |- if crynenn Ha ['BC, onpeznensiercst B pe3ysbTare pacyera.
70 Temneparypa Ha BXoJie oC P Temmnepatypa Ha Bxone 2-ro koHTypa |1-if ctynenn TO Ha
2-ro koHTypa ll-if crynenu I'BC, onpenensiercs B pe3ybTaTe pacueTa.
Temnepatypa Ha o
paryp N o Temmnepatypa Ha Beixoae 2-1o koHTypa ll-it crynenn TO
71 BBIXOJIe 2-T0 KOHTYypa lI- i C P
crynemn Ha ['BC, onpenensercs B pe3ynbTare pacuera.
Pacxon cereBoit Boabl
72 Neii CTZ}[/HCHI/I TO Fg C T/4 P Omnpezensercs B pe3yJIbTaTe pacuera.
73 Pacxon 2-ro kontypa Il- i o/ P Pacxon ropsiueit Boxsl Bo BTopoM KoHType |l-it ctynenu,
crynenu TO I'BC OTIpeNeNIsieTCsl B pe3ysIbTaTe pacueTa.
74 TerutoBas Harpy3ka |1-i 'kan/a. MBT P TerutoBas Harpy3ska |l-it crynenu TO na I'BC,
CTyIICHU ’ OIIPEEISICTCSI B pe3yJIbTaTe pacyera.
Pacxon cereBoii Bozb! Ha
75 KBapTa nocie T/9 P OmnpenensieTcs B pe3yabTaTe pacuera.
HaJIaJKH
76 [NoaxmroueHHas Harpys3Ka Ha kan/a P Ompenensiercss aBTOMAaTHIECKH IO IO JKIIOUSHHOMN
OTOIUICHHE Harpy3Kke KBapraja.
77 [MoaxnroyeHHas Harpy3Ka Ha Tkan/a P OrmpenensieTcsi aBTOMaTHIECKH T10 TTOIKITIOYEHHON
BEHTHJISILIMIO Harpy3ke KBapraja.
78 [MoaxmroueHHas Harpys3Ka Ha Ikan/a P Ompenensiercss aBTOMAaTUIECKH IO IO JKIIOUSHHOMN
I'BC Harpyske KBapTaja.
CyMMapHBIit pacxo
79 yceT el; oif BEHH A T/q P Onpenensercs B pe3ybTaTe pacyera.
Pacnonaraemslii Hanop Ha
80 sBoze LITIT M P Omnpezensercs: B pe3yJbTaTe pacuera.
Hamnop B nopatormem
81 Tp§60np§30ne M P Onpenensercs B pe3ybTaTe pacyera.
Hamop B oOpaTHOM
82 TpyOOmpoBOIE HA BBOZE M P OmnpenensieTcs B pe3yabTaTe pacdera.
LTIT
aBJICHUE B IT0JIAIOIIEM
83 A S M P Ompenensercs B pe3yIbTaTe pacdera.
TpyOOIIpOBOIE 4
aBJICHNE B 00PaTHOM
84 A pr60np032ne M P Onpenensercs B pe3ybTaTe pacyera.
Pacnonaraemsrit Harop 2-To
85 xorrypa L[TTI M P Omnpenensercs B pe3yJbTaTe pacuera.
Hanop B nopatomem
86 pr6(§)np013())1ue ;]13 C M P OmnpenensieTcs B pe3yabTaTe pacuera.
Harmop B o6paTHOM
87 pr60$1p030§e I'BC M P Onpenensercs B pe3ybTaTe pacyera.
ABJICHUE B ITO/JAIOMIEM
88 A AAIOT M P Omnpenensercst B pe3yJbTaTe pacuera.
TpyOOINIpOBOE
JlaBieHue B ojaronieM
89 py6onpososie TBC M P Ompenensercs B pe3yIbTaTe pacuera.
aBJICHHE B 00paTHOM
90 I[pr6onp030)1§ IBC M P OmnpenenseTcs B pe3yJbTaTe pacuera.
aBJICHHE B 00paTHOM
91 A pr60np032ne M p Omnpenensercs B pe3yabTaTe pacyera.
Hanop B o6paTtHOM
9 TpyOOIpOBO/ie 2-TO KOHTYpa M P Omnpenensercs B pe3yabTaTe pacyera.
LTI
93 Pacxox BOJIBI IO TIepeMBbIUKe T/q P Ompenensercs: B pe3yIbTaTe pacuera.
Pacuernas Temneparypa
94 BHYTPEHHET0. BO3AyXa JUIs °C bl
CO
95 PacueTHast cpeHss I'kan/a I
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Hoab3oBarteibckoe Ennnuna Tun
n/n Hudopmanus, 3anucsiBaemMasi B 1oje
HAHMEHOBaHHe MOJIsI MU3MepeHHsl | JaHHBIX
Harpyska Ha 'BC
% PacuetHas MakcuMabHas kan/a it
Harpyska Ha 'BC
VYka3bIBaeTcs IPU3HAK HAJIMYAS PETYITOPA TeMIIEPaTyphI
97 Hamuue perynstopa Ha ) i Ha CHCTEMY rOpsiYero BOJIOCHA0KEHHUS:
I'BC 0 - oTcyTcTBYyeT;
1 — ycraHOBIEH.
BanancoBerii ko3¢ dhurmesT
98 o - bl
3axpsiToii I'BC
VYxkassiBaercs cnocod apoccenupoBanus Ha LITIT nudpoit
ot 0 10 6.
- npoccenupoanue Ha LI TII He npon3BoANTCS, €CK 3TO
He SBIISIETCS 00s13aTeNIbHBIM;
1 - mpoccemmpyercs Beixon u3 L{TII Ha oTomenwue,
maifba ycTaHaBIMBAaeTCs BCErJa Ha MOAAIOLIEM
TpyOompoBoe;
2 - ppoccenupyercst Boixon u3 LITII Ha oToruieHue,
mraiiba ycTaHaBIMBaeTCs BCEra Ha 0OpaTHOM
TpyOONpOBOIE;
99 Crioco0 apoccenupoBaHus ) 1 3 - apoccemupyetcs Beixoa u3 LTI Ha oToruieHue,
Ha L{TII MeCTa YCTaHOBKH IIaii0 ONMpeaessroTcss aBTOMAaTHYECKH;
4 - ycranaBnuBaroTcs maitosl Ha BBoe B LITIT (oOmue
Ha ortorutenne U ' BC), MecTa ycTaHOBKH Iai0
OIIPE/ICIISIOTCS] aBTOMAaTHYECKH;
5 - ycranaBnmuBarorcs maii6bl Ha BBoJe B LITIT (06mmme
Ha otoruteHne u [ BC), maiiba yctanaBnuBaeTcs Bcermaa
HAa MOJIAI0IIeM TPpyOOIIpOBO/IE;
6 - ycramaBnmBaroTcs ImaiiObl Ha BBozAe B LITIT
(o6mmue Ha
ororutenne U ['BC), maiiba ycranaBnnBaeTcs Bcerja Ha
00paTHOM TpyOOIIPOBOJIC.
100 3amac Hamopa npu o i
JIPOCCETNPOBAHIN
101 Pacuernas temnepatypa oC 1
HapyKHOTO BO3JyXa
102 Texymas Temreparypa oC b
HapyKHOTO BO3JyXa
CpenneronoBas
103 TeMIIepaTypa BOJIBI B °C a
MOJA0IIEM TPyOOIpoBOIe
CpenneronoBas
104 TeMIlepaTypa BOJbl B oC it
o0paTHOM
TpyOOINpoBOC
105 CpenneronoBas oC 1
TeMIepaTypa rpyHTa
CpenneronoBas
106 TeMIIepaTypa HapyKHOTro °C bl
BO31yXa
CpennerojioBas
107 TeMIlepaTypa Bo3ayxa °C pi§
B TIO/IBAJIaX
108 Texymias Temneparypa oC 1
rpyHTa
109 Texymas Temrneparypa oC b
BO3/yXa B IOJIBAJIaX
110 BOIIfIylx)M;- ?\;{;I;IHI;;ZOIJ_IITH e p Ompenensercs B pe3yiIbTaTe pacuera.
111 Tennosas marpyska Omnpenensercs B pe3yabTaTe pacyera.
BepxHe# crynern TO 'BC I'kan/qa P
TerutoBast Harpy3ka HIKHEH
112 crynenu TO I'kan/a P Omnpenensercs B pe3yabTaTe pacyera.
I'BC
IToTepu TennoBoi sHepruu
113 OT yTeueK B MOJAIOLIEM KKa/q P Ompenensercs B pe3yIbTaTe pacuera.
TpyOOIpoBOIe
114 IloTepu TemnoBoi dHepruu KKaJ/q P Ompenensercs B pe3yIbTaTe pacuera.
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IToab30BaTtesbckoe Eaunnna Tun
n/n Hudopmanus, 3anucsiBaemMasi B 1oje
HAHMEHOBaHHe MOJIsI MU3MepeHHsl | JaHHBIX
OT yTeueK B
00paTHOM TpyOONpoOBOIe
IToTepu TennoBoi sHepruu
OT yTEYeK B
115 T KKaJ/4 P Omnpenensiercs B pe3yabTaTe pacuera.
CHCTEME TEIUIONOTPeOICHUS
Hcn. temneparypa 3amaercs MoIb30BaTEIEM 0 Pe3yIbTaTaM HCIbITaHU,
116 BOJIBI HA BXOJIE 1-TO oC 1 €CJIM UCTIBITAaHUS He MTPOBOIMINCEH, 331a€TCSI PACUETHOE
KOHTypa 3HAUCHHE.
Hcm. temneparypa 3amaercs Mojab30BaTelIeM 10 pe3yibTaTaM HCIBITaHHH,
117 BOJIBI Ha BEIXOZE 1-TO oC it €CJIM HCTIBITAaHUS He IIPOBOJIMIINCE, 33/1a€TCSI PacueTHOE
KOHTYypa 3HAUCHHE.
Hcn. temneparypa 3amaercs MoIb30BaTEIEM 0 Pe3yIbTaTaM HCIBITaHUH,
118 BOJIBI HA BXOJIE 2-TO oC i €CJIM UCTIBITAaHUS He TPOBOIMINCH, 31aETCS PACUETHOE
KOHTypa 3HAUCHHE.
Hcn. temneparypa BoJIbI Ha 3amaercs MMoJabp30BaTelIeM 10 pe3yibTaTaM HCIBITaHHH,
119 BBIXOJIE 2-TO oC it €CJIM HCTIBITAaHUS He TIPOBOJIMIINCE, 33/1a€TCSI PacueTHOE
KOHTYypa 3HAUCHHE.
3amaercs MMoJIbp30BaTeNeM 0 pe3yibTaTaM HCIBITaHniT
120 Hcn. pacxon 1-ro koHTYypa T/q pi§ pesy ’
€CJIM MCTIBITaHUS He IIPOBOJIIINCE, 3a1aeTcs paBHbIM 0.
3amaercs MoIb30BaTENEM MO Pe3yNbTaTaM HCIBITaHUH
121 Hcn. pacxon 2-ro koHTYypa T/q Ji§ 8 pesy ’
€CJIM MCTIBITAHUS He IIPOBOJIIIINCH, 3a1aeTcs paBHBIM 0.
CyMMapHas TeruioBas
122 ymmap Txan/a P Omnpezensercs: B pe3yJIbTare pacuera.
Harpy3ka Ha I[[TTI
TerutoBele motepy B
MOJAI0IIEM
123 KKaj/q P Ompenernsiercs: B pe3yJibTaTe pacuera.
TpyOOmpoBoie
TenuoBble IOTEPHU B
124 o0paTHOM TpyOompoBoe KKaJI/q P Onpenensercs B pe3ybTaTe pacyera.
Pacxox BoabI Ha yTeUKH M3
125 MOJJAFOIIETO TPYOOIPOBOIa T/4 P OnpenenseTcs B pe3yabTaTe pacuera.
Pacxon Boas! Ha yTeuku u3
126 obpartHoro TpybomnpoBoa T/9 P OmnpenenseTcs B pe3yJbTaTe pacuera.
Pacxon Boas! Ha yTeuku u3
127 CHCTEM TEIJIONOTPEOICHNUS T/9 P OmnpenensieTcs B pe3yJbTaTe pacyera.
Bpewmst mpoxoxaeHust BObI
128 p P 9 A MUH P Omnpezensercs: B pe3yJIbTaTe pacuera.
OT MCTOYHHKA
IIyTe, IpOHAECHHBIA OT
129 yTe, 1p M P Omnpenensiercs: B pe3yJsibTaTe pacuera.
HCTOYHHKA
130 JlaBneHne BCKUIIaHUS M P OmnpenensieTcs B pe3yJbTaTe pacuera.
JlaBreHye BCKUIAHUS Ha
131 M P OmnpenensieTcs B pe3yabTaTe pacdera.
Bbixoze LITII
132 CraTtuieckuii Harmop M P Omnpenensiercs: B pe3yJibTaTe pacuera.
Crarndeckuii Harop Ha
133 M P Omnpenensercs: B pe3yJibTaTe pacuera.

Beixoge LTI

Tadmuna 3.6 - [lacnopTu3anus 00beKTa y3e TeNJI0BOM ceTH

[Honb3oBaTtennckoe Enununa Tun
n/n HNudopmanus, 3anucpiBaemasi B noje
HAMMEHOBAHME MOJISA | H3MepeHHsl | AaHHBIX
1 HanmenoBanwue y3na - Jil|
[Mocne BHIMIONHEHHS PACUYETOB B TAHHOM TI0JIC 3aIHChIBACTCS
u¢pa, Hanpumep, 1, 2, 3 u T.1., COOTBETCTBYIOIIAs HOME
2 Howmep ucrounuka - P wacpa, puMep, 1, <, s ot Py
HMCTOYHHKA, OT KOTOPOI'O 3aliUThIBACTCA JaHHBIU ySBJ'l TCIIJIOBOU
CETH.
3 ["eoe3nyeckas OTMETKA M pi|
CrnuB 13 OAAIOIIETO
4 AT T/4 I
TpybomnpoBosa
CnuB u3 06paTHOrO
5 T/4 I
TpybonpoBosa
3HavyeHNe PacIoaraeéMoro Haropa B y3J1e OlpeaessieTcs B
6 . M P pe3yiabTaTe BHITOTHEHUS HAIQJOYHOTO HIIH IOBEPOYHOTO
Pacnonaraemslii Harop
pacuera.
7 Hamop B mopatorem " p 3HaueHHe Haropa B MOAAIOIIEM TPYOOIPOBO/IE OIIPE/IEISIeTCS B
TpyOOmIpoBOIe pe3ylibTaTe BBIIOJHEHHs HAJaI0YHOTO WM TIOBEPOYHOr0
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BBIXOJIC

[onb3oBaTtesbckoe Enununa Tun
n/n HNudopmanus, 3anucbiBaemMas B moje
HAMMEHOBAHHUE MOJSI | M3MepeHHsl | JAHHBIX
pacyeTa.
3HaueHHe Haropa B 00paTHOM TPyOOIIPOBOIE ONpeersieTcs B
Hamop B o6patHOM P p PYOOTIPOBOAE OTPE
8 M P pe3ynbTaTe BBINOIHEHHS HANaJ0YHOTO HIH TIOBEPOYHOTO
TpyOompoBoie
pacdeTa.
TemmnepaTypa BoJbI B 3HaueHHe TEMIEPaTyphl B MOAAIOIEM TPYOOIIPOBOIE TEMIOBOI
9 MOAIOIIEeM °C P CETH ONPEIEISETCS B Pe3yNbTaTe BHIIOIHEHHS HAIaT0YHOTO
TpyOompoBoIe WY IOBEPOYHOTO pacyeTa.
TemmepaTypa BoIbI B 3HaueHUE TEMIIEPaTypsl B 00paTHOM TPyOOIIPOBO/IE TEIIOBON
10 obpaTHOM °C P CETH OTIPEAEISICTCS B Pe3yNbTaTe BHIIOIHEHNS HAIA0YHOTO
TpybonpoBoe WY TIOBEPOYHOTO pacyeTa.
3HaueHUE AaBJICHUS B TIOAIONIEM TPpyOOIIPOBO/IE TEIUIOBOH
JlaBneHue B mojaromemM A pyoorp
11 M P CETH OIIPEAEISICTCS B Pe3yNbTaTe BHIIOIHEHHS HAIA0YHOTO
TpyOompoBoe
WY TIOBEPOYHOTO pacyeTa.
3HaueHHe TaBJICHAS B 0OpaTHOM TPyOOIIPOBOE TEIIOBOH CETH
JlaBienue B oOpaTHOM A P PYOOIPOBOA
12 M P OTIPENENSICTCS B PE3YNbTATe BHIIOIHEHNUS HATaI0YHOTO WK
TpyOompoBoe
TIOBEPOYHOTO pacyeTa.
13 Bpewmst mpoxoxxaeHus M P B pesynbTare pacueToB onpenensieTcst BpeMs IPOXO0KASHUS
BOJIbI OT HCTOYHHKA BOJIBI OT MCTOYHHKA JIO y37a.
14 ITyTs, mpoiineHHBbId OT M P B pesynbTare pacueToB onpenensercs MyTh, IPOUACHHBII OT
HCTOYHHKA HCTOYHHKA JI0 y3JIa.
3HaueHUE JaHHOW BEIMYNHBI ONIPEIEIISIETCS B pe3yIbTaTe
15 JlaBiieHre BCKUIAHUS M P a pea pesy
pacuyera.
N 3HayeHue JaHHOM BEIMYMHBI ONIpEessIeTCs B pe3yibTaTe
16 Craruueckuii Harmop M P a Peat pesy
pacuyera.
CraTuyeckuii Hamop Ha
17 M P OmpenensieTcs B pe3yibTaTe pacuera.

Taoauna 3.7 - [lacnopTu3anusi 00beKTa HACOCHASI CTAHIMS

n/n

Iloab30BaTejibCKOE
HANMMEHOBaHHE I0JIs

Enununa
H3MepeHust

Tun
JAHHBIX

HUndopmanus, 3anucpiBaemMas B noje

HaumeHnoBaHne
HaCOCHOW CTaHIIUU

i

HOMep HNCTOYHHKA

T'eonesndeckas oTMeTKa

Mapxka Hacoca Ha
MOAIOIIEM
TpyOompoBoIe

A
A
A

IMosb30BaTENEM YKa3bIBACTCS MapKa HACOCa, yCTAHOBJIEHHOTO
Ha [O/IA0IIEM TPYOOIIPOBOIE.

UYucno HacocoB Ha
HOJIA0IIeM
TpybonpoBoae

Mapxka Hacoca Ha
oOpaTHOM
TpyOompoBoIe

IMonb30BaTeNneM yKa3bIBa€TCS MapKa HacoCa, yCTAHOBJIEHHOTO
Ha 00paTHOM TPYOOTIPOBOJIE.

Yucno HacocoB Ha
00paTHOM
TpybonpoBoae

Hanop nacoca Ha
MOAIOIIEM
TpybonpoBoae

Hamnop Hacoca Ha
oOpaTHOM
TpyOompoBoIe

10

Hanop Ha Bxojne B
HACOCHYIO B TIOJIAIOIIIEM
TpyOOmpoBoIe

Omnpezensercs B pe3yabTaTe BHINOJIHEHUS HATaI0YHON W
MOBEPOYHOM 3aj1auHu.

11

Hanop Ha Bxoje B
HAaCOCHYIO B 00paTHOM
TpyOompoBoIe

Omnpezensercs B pe3yabTaTe BHINOJHEHUS HATaI0YHON M
MOBEPOYHOM 3aj1auHu.

12

Harmop Ha BbIXOz€ U3
HACOCHO# B MO/Af0IIEM
TpyOompoBoIe

Omnpezensercs B pe3yabTaTe BHINOJHEHUS HATaI0YHON W
MOBEPOYHOM 3aj1auHu.

13

Harmop Ha BbIXOz€ U3
HAaCOCHO# B 00paTHOM
TpyOompoBoIe

Omnpenensercs B pe3yabTaTe BEITOTHEHNS HallaJOYHOHN MITH
MIOBEPOYHOM 3a/1auH.
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IToab3oBaTenbckoe Enununa Tun
n/n Hndopmanus, 3anuceiBaemMasi B moJie
HAHMMEHOBAHME MOJIsI | HM3MepeHHsl | AAHHBIX
Pacxon Bogs! B .
OmnpenenseTcs B pe3yabTaTe BBITOTHEHUS HalaJOUHON WIN
14 IIOJAOIIIEM .
T/4 P MOBEPOYHOM 3aJa4H.
TpyOOompoBoIe
Pacxon sozet B OmnpenenseTcs B pe3yabTaTe BBITOTHEHUS HalaJOYHON WIIN
15 obOpaTHOM T/q P P pesy o
MOBEPOYHOMN 3aadH.
TpyOOompoBoIe
Temneparypa Bozbl B N
o Omnpenensercs B pe3yabTaTe BEITOIHSHNS HallaJOYHOH I
16 HNOJArOLEM C P o
MOBEPOYHOMN 3aadH.
TpybompoBoie
Temmeparypa 5ozl B Omnpenensercs B pe3ybTaTe BHITOIHEHNS HATAJOYHON HITN
17 o0paTHOM °C P P pesy o
TIOBEPOYHOH 3aJauH.
TpybompoBoie
JlaBiieHue B mojarouiemMm .
Omnpenensercs B pe3ybTaTe BHITOIHSHNS HallaJOYHOH I
TpyOOonpoBoe Mepen o
18 M P TOBEPOYHOI 3a/1au.
y3JI0M
JlaByieHne B 1oJaromemM N
Omnpenensercs B pe3ybTaTe BBITOIHEHNS HATAJOYHON HITN
19 TpyOonpoBoe mocie M P o
MOBEPOYHOMN 3aJadH.
y3ia
JlaBneHue B 00paTHOM .
Omnpenensercs B pe3yJbTaTe BHITOIHEHNS HallaJOYHON WK
20 TpYyOOTPOBOJIC IEPE M P .
TIOBEPOYHOM 3aJa4H.
y3JI0M
JlaBneHue B 00paTHOM o
Omnpenensercs B pe3yJbTaTe BHITOIHEHNS HAJIaJOYHON MITN
TpyOompoBoIe mocie o
21 M P MOBEPOYHOI 3a/1auH.
y3n1a
22 Bpewms mpoxoxaeHus — P Omnpenensiercs: B pe3ysIbTaTe BBIIOJIHEHNUS HaJaI0qIHOM WIN
BOJIBI OT HCTOYHHKA MIOBEPOYHOH 3aJadH.
23 IIyTs, mpoiiieHHBIH OT M P Omnpexensercs B pe3yabTaTe BHIOJIHEHNS HAJaJOYHOH WIIN
HCTOYHUKA MIOBEPOYHOH 3aJadH.
3HaueHNe TaHHOW BEIMIHHBI ONIPEAENIACTCS B PE3yNbTaTe
24 JlaBieHne BCKUTIAHUS M P t pen pesy.
pacuerTa.
. 3HaueHUE NaHHOW BEIWYMHBI ONIPEEINISETCS B PE3yNIbTaTe
25 Craruueckuii Harop M P A pen pesy
pacuerTa.
CraTuyeckuil Hamop Ha
26 BBIXOJIE M P Ompenernsiercs: B pe3yJsibTaTe pacuera.

Taoauuna 3.8 - [lacnopTu3anus o6beKTa 3aM0pHasi apMaTypa

IMoab30BaTtesbckoe Eaunnna Tun
n/n HNudopmanus, 3anucpiBaemasi B noje
HAMMeHOBaHMe MOJIst H3MepeHHst JAHHBIX
1 HanmMeHoBaHMe apMaTypsl - i
[Tocne BhINONHEHHS PacUYeTOB B JaHHOM IOJIE
3amuchIBaeTCs mudpa, Hanpumep, 1, 2, 3 1 T.1.,
2 Howmep ucrounuka - P COOTBETCTBYIOIAst HOMEPY
HCTOYHUKA, OT KOTOPOTO 3alUTHIBACTCS JaHHBIH
00BEKT.
3 HanMeHoBaHMEe HCTOYHHKA - pi|
4 I'eonie3uueckast OTMETKA M i
5 Mapka 3aJBIKKU Ha MOAA0IIEM ) 1 3azaercs 1oJjb30BaTe/IeM MapKa YCTaHOBJICHHON
TpybonpoBoe 3aMOpHON apMaTyphl Ha IOAI0NIEeM TpyOOIpoBOIE.
YcnoBHBIN 1uaMeTp Ha
6 MOIaI0IIeM M pi|
TpyOompoBoie
3amaercst TOJB30BaTENIeM CTEIEHb
OTKPBITHSA
7 CTeneHb OTKPHITHS HA ) 1
MOJAroIIEeM TPYyOOIpOBOIE o
apMaTyphl, yCTAHOBJICHHOW Ha MOJA0LIeM
TpyOOmpoBOIE.
8 Mapka 3aIBUKKH Ha 00OpaTHOM ) 1 3amaercs Mmoib30BaTeNieM MapKa YCTaHOBICHHON
TpyOOIpoBOIe 3aIopHOH apMaTyphl Ha 00paTHOM TPYyOOIIPOBOIE.
9 YcnoBHBIN TuaMeTp Ha iy b
o0OpaTHOM TpyOonpoBoie
10 CTel'leHl) OTKPBITUA Ha OGpaTHOM _ I[ 3aﬂaeTCﬂ IOJIB30BATECIIEM CTCIICHb OTKPBITHA
TpyOOmIpoBOIe apMaTyphl Ha 00paTHOM TpyOOompoBoIE.
11 MecTo yCTaHOBKH - A
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IToab30BaTtesbckoe Eaunnna Tun
n/n HNudopmanus, 3anuceiBaeMas B oJ1¢
HaHMEHOBaHHUe MOJIst U3MEpPeHHsl | JIaHHBIX
12 Tun TpybonpoBoa - i
13 Pacnonaraemslii Hanop M P OmnpenensieTcst B pe3yJibTaTe pacyera.
Pacnonaraemsrii Hanop Ha
14 M P Omnpenensercs B pe3ybTaTe pacueTa.
BBIXOJIE
Hanop B nonatomem
15 P Aot M P OmpenernsieTcs B pe3yibTaTe pacuera.
TpyOompoBoe
Hamnop nocne y3na B
16 MIOJIAI0IIEM TPYOOIIpoBOIe M P Ompegensiercs B pe3ysbTaTe pacuera.
Harmop B o6patHOM
17 M Omnpenensercs B pe3yibTaTe pacueTa.
TpyOOmpoBoIe
Hamnop nocrne y3na B o6patHoM
18 TpyOompoBoe M Omnpenensercs B pe3yabTaTe pacueTa.
TemnepaTypa BozabI B
19 MOJJAFOIIEM TPYOOIPOBOJIC °C P OmnpenensieTcst B pe3yJibTaTe pacyera.
TemnepaTypa BoJbI B 00paTHOM
20 TpyOOmpoBoIe °C P Omnpenensiercst B pe3yJibTaTe pacyera.
21 Tun apmatypsl - Jij
22 Mapka apMaTyphl - Jij
23 YCIoBHBIN THAMETp MM I
24 YciioBHOE TaBICHUE Kre/cm? i
25 Jlata u3roToBieHHs - I
26 Jlata ycTaHOBKH - I
27 Marepuan - i
28 KoHncrpykuus 3aTBopa - Ji
29 3aBOJ1 M3TOTOBHTEIb - )i
30 HIudp apmaTypst - DI
31 Koaddumment mectHoTrO ) i
COIPOTHUBICHHS
[IponyckHast
32 porry T/4 I
CIIocoOHOCTh
33 Tun npusoza - i
34 Mapka npuBoja - Ji
35 Jlata nociejHero peMoHTa - I
36 Bua pemonta - Ji
37 [Tpumeuanue - Ji
ABJICHUE B ITOJAI0IIEM
38 A Ao M P Omnpenensiercs B pe3yIbTaTe pacueTa.
TpybonpoBoje
JlaBinenue nocne ysna B
39 M OrmpenensieTcs B pe3ysbTaTe pacuera.
MOJAI0IIEM TPyOOIpoBOIe P
JaBnenne B 0OpaTHOM
39 M Omnpenensiercs B pe3ysIbTaTe pacueTa.
TpyOOINpoOBOE
aBJICHUE TIOCIIE y3J1a B
41 A y M P Omnpenensiercs B pe3ysIbTaTe pacueTa.
obpaTHOM TpyOonpoBoze
Bpewms npoxoxnenus
40 p p A MUH P Omnpenensercst B pe3yJibTaTe pacyera.
BOJIBI OT MICTOYHHKA
IIyTb, mpoiieHHbIH OT
41 YTb, PO M P Omnpenensiercs B pe3ysIbTaTe pacueTa.
HCTOYHHKA
3HaueHUe JaHHOW BEJIMYMHBI ONIPe/IeIsieTCs B
42 JlaBieHre BCKUTIAaHHS M P a Pen
pe3yabTaTe pacyera.
3HaueHUE NaHHOW BEIMYMHEI ONIPE/IeNsIeTCs B
43 CraTuyeckuil Harop M P pe3ynbTaTe
pacuera.
44 | Craruyeckuii Halop Ha BBIXOJE M P Omnpenensiercs B pe3ysbTaTe pacueTa.

Hpe,Z[CTaBJ'IeHHOC HAITOJIHCHHUC IMacliopTa 00BEKTA TEIUIOBOM CETH SBIISCTCS 62[30BBIM, npu

HEO0OXOIUMOCTH AJIEMEHTHI 0a3bl IaHHBIX MTACIOPTa MOTYT OBITh 3aMEHEHBI, YOpaHbl, J00aBIECHbI

Y TIEpPETpYyNIHUPOBAHBI.

Ha PUCYHKC HUKC MMPEACTABIICH BApUAHT OTOGp&)KCHI/IH JaHHBIX 0a3bl macmopTa 00BEKTOB

TeroBol cetu r. Cypryra
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Pucynok 3.1 - Ilpumep oToOpakeHusi JTaHHBIX 0a3bI NACOPTAa 00bEKTOB TeMI0Boii ceTu r. Cypryra
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4. IMACHIOPTUM3AIUA n OIIMCAHMUE PACUYETHBIX EJNHUAUILL
TEPPUTOPHAJIBHOTI'O AEJEHMUSA, BKJIIOYAA AAIMAHUCTPATUBHOE

OJNeKTpOHHAss MoOJeNb I03BOJIAET HArJsAHO Ha Tonorpauyeckoil OCHOBE ropoja
pasrpaHu4MTh U MACIIOPTU3UPOBATE €AUHULIBI TEPPUTOPUATIBHOTO JCIICHHUS.

Takumu rpaHuLIaMU TEPPUTOPUAIIBHOTO JI€JIEHUS MOTYT SIBISATHCS:

® Ka/IaCTPOBBIEC KBAPTAJIbI;

® [IJJAHUPOBOYHBIEC PAliOHBI;

® 3 IMMHHUCTPAaTUBHBIC PANOHBI.

Ha pucynke Huxe mokaszaH NnpuMep H300pa)K€HUs B SJEKTPOHHOW MOJEIHM PACUETHBIX

€JIMHUIL] TEPPUTOPUAIILHOTO JICJICHUS.
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Pucynok 4.1 - PazrpanuyeHnne — KaJacTpoBble KBapTaJbl

60



5. TUIPABJIMYECKHH PACYET TEILJIOBBIX CETEM JIOBOW CTEINEHHA
3AKOJIBHOBAHHOCTH, B TOM 4YUCJIE T'HJIPABJIMYECKUMA PACYET IIPHU
COBMECTHOM PABOTE HECKOJIbBKUX UCTOYHUKOB TEIIVIOBOM SHEPI' MU HA
EJAUHYIO TEIIJIOBYIO CETh

Pacuery mnoanexaT TYNUKOBbIE UM KOJbLEBbIE CETH (KOJMYECTBO KOJIELl B CETH
HEOTPAaHMYEHHO), a TaKXke JIBYyX-, TPEX-, YETBHIPEXTPYyOHBIC WJIM MHOTOTPYOHBIE CHCTEMBI
TEIUIOCHA0KEHUSI, B TOM YHCJIE C MOBBICUTEIbHBIMU HACOCHBIMU CTAHIUSAMU U JIPOCCEIUPYIOIIUMHU
yCTpOHCTBaMHU, paboTaroIIKe OT OAHOI0 MJIM HECKOJIBKUX UCTOYHUKOB TEIUIOBON SHEPTUU.

IIporpaMMa mnpenycMaTpUBaeT BBIIIOJHEHUE TEIUIO-THIPABINYECKOTO pPacyeTa CHCTEMBI
[EHTPAJIM30BaHHOTO TEIUIOCHA0KEHUS ¢ MOTPEOUTENSIMU, TMOAKIIOUYCHHBIMA K TEIJIOBOM CETH 1O
pasznuuHbIM cxemaM. Mcnonp3ytorcess 34 cXeMHBIX PELIeHUS MOAKIIOUEHUs OTPeOUTENEH, a TakKe

29 cxem npucoeaunenus 1{TII.

5.1. 3J’[eKTp0HHaH MOJ€Jb CyHIeCTBleHIeﬁ CHCTEMBbI TEMJIOCHAOKEHUS

KanmubpoBka Moenu - mporece WACHTHPUKAIMNT U TOHKOW HACTPONKH HAOOPOB MCXOIHBIX
JaHHBIX TakuM 00pa3oM, uTOObI OOECHEYUTh MAaKCHUMallbHOE TMPUONIMKEHUE pPEe3yIbTaToB
TUIPABIMYECKOro pacyera K pakTHYeCKUM MapaMeTpaM B OTPEeNIEHHBIX PEIEPHBIX Y3/IaX CUCTEMBI
TeriocHabxeHus. s opranuzanuu npouecca KanuOpoBku OM BbIOMparoTCs perepHbIE Y3Ibl B
KKJIOM U3 CUCTEM TEIUIOCHAOXKEHUs, TAKUE KaK BBHIBOJHOM KOJUIEKTOP HA MCTOYHHKE, TETIOBBIC
kamepsl, HacocHble cTaniuu, L{TIT, UTII, mo koTopbiM uMeroTcs (pakTUUECKHE JaHHBIE 10 PacX0aaM
TEIUIOHOCHUTENSI M pacrojiaraéMbIM HamopaM 3a TMEepHOJ, KOTJIa PacXojbl TEMJIOHOCUTENs ObLIH
MaKCUMaJIbHO NMPUOIMKEHBI K HOMUHATBHBIM.

JIisi BBITIOJTHEHUSI KaJMOPOBKM WCIOJIb30BAHBI CTEHEPUPOBAHHBIE OTYETHI U CIPABKU 00
0o0BeKTax W3 CO3JAaHHON 0a3bl MaHHBIX, a Takke rpaduueckoe MpeACTaBIECHUE IapaMeTPOB
TEIJIOHOCHUTENSI B BUJE MHE30METPUUECKUX T'PaUKOB U CIAEAYIONINX WHCTPYMEHTOB AJIEKTPOHHOM
MOJCJIH.

° pe3ynbTaThl THAPABIMYECKOTO pacyueTa Mo ydyacTKaM BIONb MyTH (HaHHBIN
OTUeT, TPEACTABJICHHBIH B TaOJIMYHOM BHJE TIIO3BOJISET BBINOJIHUTH aHAIN3
THAPABIMYECKOTO pacyeTa CHCTEMbI TEIJIOCHA0KEHUS BJIOJb BBIICIEHHOTO MTYTH);

° pacyeTHBIC TTapaMeTPhl YIaCTKOB TETUIOBBIX CETEH (110 MCTOYHHKY), TAHHBIN
OTYeT, TMPEJCTABICHHBI B TaOJMYHOM BHUJE, IIO3BOJISAECT BBHIMOJHUTH AaHAIH3
THIPaBIMYECKOTO pacueTa Bcei CHCTEMBI TETTIOCHA0KEHHSI OT OMPEIeIICHHOTO HCTOUHHUKA,

. yaactku TC ¢ mepekpennBaroIMCs Mbe30METPOM (JTaHHBIN OTYET MO3BOJISET
OTIPEACTUTh YYaCTKHU C HEJIOMYCTHUMBIM PACIoIaraeMbIM HATIOPOM);

° MOTPEOUTENU C HEIOCTATOYHBIM DPACIOIaraéMbIM HAMOPOM (JIaHHBIA OTYET
MO3BOJISIET OMPEIENIUTh OTPeOUTENeH ¢ HEAOMYCTUMBIM PACIIONIaraeéMbIM HAIIOPOM);

e  cmopaBka o motpeduTerne (Harpy3kH, JpocceIbHbIE YCTPONHCTBA);
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e  TruapaBIMYecKas chpaBka o mnoTpeOuTene (HAHHBIA OTYET MO3BOJISICT
MIPOaHATM3UPOBATH THIPABINYECKUE TapaMETPhI 0 KOHKPETHOMY MTOTPEOUTEIIO);

e  cHeuuajgbHbIE pACKPAaCKHM TEIUIOBOM CETHM 10 3HAYEHHUSAM Pa3IUYHbIX
XapaKTePUCTHK TUPABINYECKOrO PEKMMA (JTaHHBIE PEKUMBI MTO3BOJISIIOT aHAJIU3UPOBAThH
BCIO CHCTEMY TEIUIOCHAOXEHHUS IO CIEAYIOLIUM IapaMeTpaMm: CKOPOCTH, IaBJICHHUSIM B
no1aroteii mim oOpaTHON MarucTpaly, YASIbHBIM MOTEPSM HAMopa Ha y4acTKax u T.IL.);

e  rpaduyueckre BbICTICHUS (BBIACICHUS I[BETOM WM WHBIM CIIOCOOOM Y3JIOB
W/WIM YY4aCTKOB TEIJIOBOW CETH MO HEKOTOPOMY KPUTEPHIO, HAIIPUMEp, MOTPEOUTENHU C
MPEBBIIICHUEM JIaBJICHHS B OOpaTHON MarmcTpaji, TEIUIOBbIE KaMmephbl C "MpUKaThIMH"
3aIBKKaMU, Y3JIbI C paclojiaraéMbIM HAamopoM HIKE 3aJaHHOTO, YYacTKU C
MIPEBBIIICHUEM 33JaHHON CKOPOCTH TTOTOKA, U T.I1.);

®  paccTaHOBKa Ha CXEM€ TEIUIOBOM CETH 3HAYKOB-CTPENIOK, YKAa3bIBAIOLINX
HaIpaBJICHWE JIBIDKCHHS TEIJIOHOCUTENSI IO TMOJAoIIed WM OOpaTHOM MarucTpayiu
(IaHHBIM PEXUM MO3BOJISIET AHATU3UPOBATH JIBI)KEHUE TETNIOHOCUTEIIS O MOA0IIEH WIn
00paTHOM MarucTpaim),

e  [OANHCh HA CXEME TEIUIOBOM CETH 3HAYEHHMH pacxoJ0B IO y4yacTKaM H

JIaBJIICHUU B y3J1ax CCTHU.

[TapannensHo paboTe ¢ BBHINICONMMCAHHBIM HHCTPYMEHTapHUEM IPOBEICHA KOPPEKTHPOBKA

HN3HAYaJIbHO BBCJACHHBIX JaHHBIX II10 IICPOXOBATOCTHU TI)Y6OHp0BOI[0B, 3HAUYCHUSIM MCECTHBIX

CONPOTHUBIIEHUH, COCTOSIHUIO 3allOPHO-PErYJIUPYIOLIEN apMaTypbl M Tp. € LENbK IOJy4EHUs

MaKCUMAJIbHOTO COOTBETCTBHA IIAPAMETPOB pvaeTHOﬁ MOACIN C (I)aKTI/ILIeCKI/IMI/I napamMeTpamMmu

CHCTEM TEIUIOCHAOKEHHUS.

WcxoaupIMy TaHHBIMH JUI KaTMOPOBKM pacdye€THOM MOJENIH CYIECTBYIOLIETO MOJIOKEHUS

CUCTCMBI ICHTPAJIU30BAHHOT'O TEIUIOCHA0KEHUS OOBEKTOB T. CypryTa SABJIAIINCH:

1.
2.
3.

AKCIUTyaTal[MOHHAs JJOKYMEHTAIU:
CXEMa TEIUIOBBIX CETEH;
pacyeTHble TemMIepaTypHble rpaduKu paboThl TEMJIOBOM ceTH;

PEKUMHBIC KapThl pa6OTI)I TEIUIOBBIX CeTer Ha BBIBOJaX HMCTOYHHKOB TEIJIOBOH

SHEPrUH U B OCHOBHBIX y3/1aX (KOHTPOJbHBIX TOUKAX);

4.

JAaHHBIC 11O MPUCOCANHCHHBIM TCIIJIOBBIM HArpy3KaM;

CTaTUCTUYCCKUE JJAHHBIC:

1. CYTOYHBIC BCAOMOCTHU (baKTHqCCKHX PCKHUMOB pa6OTBI HCTOYHHKOB
TEIJIOBOH OHCPIrun: OTITYCK ropsmeﬁ BOABI, AABJICHUA, pacrojaracMbI€ HAIIOPHI,

TeMIEepaTypbl CETEBOM BObI, TEMIIEPATYPhI HAPYKHOTO BO3yXa;
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2. KypHaJ PETHCTPAllUU TTApaMeTPOB (3aMEPOB) B KOHTPOJIHHBIX TOUYKAX
(1aBNeHME B MOJAMOIINX M OOPATHBIX TPYOOTIPOBOIAX, pacloiaraéMble Harophl);
o KOHCTPYKTUBHBIE JaHHBIE TIO BUJIaM MPOKJIAJKH U CPOKAM IKCILTyaTalluu TETIOBBIX
ceTel.
Ilpunyun onpedenenus cxooumocmu nOCMPOEHHO20 PEHCUMA 8 ITIEKMPOHHOI MOOeIU U
daxkmuueckozo pexcuma pabomul menyosoil cemu.
JUis  KOHTPOJISI COOTBETCTBUS PEKUMA, MOCTPOCHHOTO B AJIEKTPOHHOU MOJICIIH,

C (baKTI/I‘-IeCKI/IM PEKUMOM TEIIOCHA0KEHUS UCIIOJIb30BAINCh TAKHE KPUTCPUH KaK:

° 3HAUEHUE pacxojia Ha UCTOYHUKE, T/4;
° JIaBJICHHE B KOHTPOJIBHBIX TOYKaX, M BOJI. CT.;
o OTCYTCTBHUE MPEIYNPESKICHUA O HAPYIICHUH PEKUMA IMPH MPOBEIACHUU pacueTa B

AIEKTPOHHOW MOJIETIH.

Yto KacaeTcsi BBITIOJHEHUS HAIAIOYHBIX PAacyeTOB B MPOrpaMMHOM Komiuiekce Zulu, To mpu
CTaBILIEM OOIIENPUHATHIM yueTe (PaKTUUECKUX Harpy30K MOTpeOuTeseH, CyleCTBeHHO OTIMYAIOIIUXCS
OT MPOEKTHBIX, ydeTe (PaKTUIECKHX PACXO0B TEIJIOHOCUTENS IIPH KAITMOPOBKE MOJIEIIEH, CYLIIECTBEHHO
OTJIMYAIOLIMXCS OT TpeOYeMbIX U1 (DAKTUYECKUX HArpy30K IPH MPOEKTHBIX TEMIEPATYpHbIX rpadukax,
npu (PaKTHYECKHX TEMITEPaTypHBIX rpaduKkax yHpapieHHsS LEHTPATM30BAHHBIM OTITYCKOM TEILIOBOM
SHEPIUH, OTIMYAIOIINXCS KaK OT MPOEKTHBIX, TaK U OT TpeOyeMbIX Jjsi oOecriedyeHus] HOPMaTHBHOTO
peXMMa B OTAIUIMBAEMBIX IIOMELIEHUSAX BO BCEM JHUANA30HE M3MEHEHMs TEMIIEpaTypbl Hapy:KHOTO
BO3/1yXa, IPH BCEX 3THX 00CTOSATENBCTBAX 3AJI0KEHHBIC B IPOIPAMMHOM KoMIuiekce ZUlu aropuT™sl He
MOTYT JaTh PE3yJbTaTOB, aJ€KBaTHO OTBEYAIOIIMX (PAaKTUUECKUM XapaKTEpUCTUKAM MOTpeduTenel u
TEIIOBBIX CETEH.

AJleKBaTHbIE METOJBI pacueTa PEeKMMOB TEIIOCHAOXKEHHs (B YAaCTHOCTH — HaJlaJOYHbBIX
pacyeToB TEMJIOBBIX MYHKTOB MOTpeOUTENEH), COOTBETCTBYIOIUE CIOKUBIIUMCS MOTPEOHOCTIM U
YCIOBUSIM 3KCITyaTallid, BO3MOXKHBI TOJIBKO C TPUMEHEHHUEM METOJOB CTaTHUCTUYECKOU
uACHTUPUKAIMK  (AKTUYECKUX T[apaMeTpoOB U  COCTOSHUSL CHUCTEM  IIEHTPAJIU30BAHHOTO
TEINIOCHAOKeHUsl.  MeToabl  CTaTHUCTUYECKOM  MACHTU(UKAMM  MO3BOJSIOT  ONpEAETIHTH
HEMPOTUBOPEUMBHIE, COOTBETCTBYIOLIME (DaKTy M MEPCHEKTUBHBIM TMOTPEOHOCTSAM 3HAYECHUS
KITFOUEBBIX SHEPreTHUECKHUX [TapaMeTPOB TEIIOBBIX CETEI: MaKCHMaJIbHYIO PAaCUETHYIO TEMIIEPATYPY
U ynenbHbId (Ha ['kan/u pacueTHOW HArpy3KH) pacxo]] TEIUIOHOCUTENs, a TaKKe OCHOBHbIE
napamMeTpsl MoTpeOuTeneil: Temreparypy TEIUIOHOCUTENs, TpeOyrollylocs Ha BXoJe, H,
COOTBETCTBEHHO, Ha BBIXO/IE OTOMUTEIbHBIX CUCTEM, COOTBETCTBYIOIINE KOA(PPHUIIMEHTH! CMEIICHUs
B 3aBUCHUMOCTH OT OIIPEAEIIEHHON PACUETHON TEMIEPATYPHI B TEILLIOBOM CETH..

TpaguimonHo a1 pacyeta TeMIlepaTypbl HPSIMOIO U OOpaTHOrO TEIUIOHOCHUTENS MpU
pPETyJIMPOBAHUM OTONMTEIBHOW HArpy3KH B 3aBUCHUMOCTH OT TEMIIEPATypbl Hapy>KHOTO BO31yXa

UCTIONB3YIOTCS (DOPMYITBI, TEPETHCAHHBIC HIKE C BBIICIICHUEM PEKUMHBIX (IEPEMEHHBIX ) U YCIIOBHO
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MOCTOSIHHBIX ~[AapaMeTpPOB, OOYCJIOBIEHHBIX KOHCTPYKTUBHBIMH CBOMCTBAMHM OTPa)KIAIOIINX

KOHCprKI_II/Iﬁ U OTOIIMTCIIbHBIX CHCTEM, a TaKXKC OBITOBBIX TeHJ'IOBBIIIGJ'IeHI/If/'I (KOTOpBIG qacTo

UTHOPUPYIOTCS):
Kop X (Tou—Ty )—Qs kg X (Tou—Ty )—Qs
T3 — it BH BIT +1 % THOM n+1 +T. + 31 BH H BIT
oc ( k(l;[:M .cp ) ( ) BH 2 X Goc
Kon X (Tyu =Ty )—Qgor. 1 n_ kap X (Tou—Ty )—Qg
1 = (At R x (i 4T, - A
race

T2, - ucKOMOE 3HAaueHKE TEMIEPATyphl IPAMOTO TEITIOHOCUTENS (PEKUMHBIH YIIpaBIAIOIIHit
napameTp);
T2 - COOTBETCTBYIOIIEE 3HAUEHHE TEMIEpaTyphl OOPATHOTO TEIIOHOCHTENsS (PEKUMHBIH

napaMmeTp COCTOSIHUSA);

k;, - 06001EeHHbI KO()(ULUEHT TeIIonepeaadu 31aHus (YCIOBHO IOCTOSHHBIA IapaMeTp);

HOM.C . o
koo P - 0606meHHBII K0(hMUIMENT TEMIO0TAAYH OTONHUTEIBHBIX CHCTEM, ONPE/IeIEHHbIH
3np 21p
oM — Toc +Toc np o
[P PACUYETHOM TEMIIEPATYPHOM Harope Tao™ = —<—2— — T = (YCIOBHO IIOCTOSHHBII TTapaMeTp);

2
Goc - pacxo] TEIIOHOCUTENsSI BO BHYTPEHHEH CHUCTEME OTOIUIEHUS 3JaHus (peXUMHBIN
YIPABJISIONIUN TTapamMeTp);
N - mapaMeTp OTONMUTEIbHBIX MPUOOPOB (YCIOBHO MOCTOSHHBIN MapaMeTp);
T, - Temmeparypa B OTAIUIMBAEMbIX MOMELICHHUSIX TEIUIOHOCUTENS (PEeXUMHBINA MapameTp

COCTOSIHUS);
T,, - remMnepaTypa Hapy>KHOTO BO31yXa (IapaMeTp BHELIHETO BO3MYIICHHUS).

Q,;r - BENMUYMHA OBITOBBIX TEIIOBBIAEICHUN (M NPOYUX TEMJIOHNOCTYIUIEHUH, YCIOBHO
IIOCTOSIHHAsT BEJIMYMHA JJIA MOJIHOCTBIO 3aCEJIEHHBIX XKWIBIX 3/aHUH, Ha KOTOPYIO YMEHBILNAETCH

BCJIMUYHUHA OTOHI/ITCHBHO-BGHTI/IJU[III/IOHHOI\/’I HarpyskKu QOB OTHOCUTCJIBHO BCIWYHNHBI TCIIJIOBBIX

TOTEPh Yepe3 OrpaxkAalolye KOHCTPYKIUU Qgy, Qop = Qsp ~Qgyir)-

HeanexBatHocTh pe3yibTara (akTy B TPaaUIMOHHBIX pacueTax BO3HUKAeT W3-3a
HEJIOCTaTOYHOM OMPEICICHHOCTH YCIIOBHO MTOCTOSIHHBIX ITAPAMETPOB MOJICIH, 3HAUCHHSI KOTOPBIX HE
COOTBETCTBYIOT MTPOEKTHBIM 3HAYCHUSM, H3MEHSIOTCS OT MOTPEOUTENS K TOTPEOUTEIIO U B TCUCHHE
YKU3HEHHOTO ITUKJIa OTAIIMBAEMOT0 00BEKTA.

B TpagunuoHHOM NpUMEHEHWHU NpUBEACHHON (GopMynbl K03()PUIMEHTHI Teruionepeaadn

3JIaHUM U TEIJIOOTAa4l OTONUTEIbLHBIX CUCTCM, pacCXoJ 4YCpe3 OTOIMMUTCIIbHYIO CUCTEMY

np
_ sp
ksg (T np T np

Hap
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np

JHoMep _ XoB
oc ~ LHOM
Toc
np
G. = OB
oc —

3np 2np
Toc _Toc

3aMCHAKOTCA COOTHOIICHUAMUA CTAHAAPTHBIX IIPOCKTHBIX PEXKUMOB

Tot +Tee” _ mnp _ mp _1on.
= =Ty, = 645 (most GonprmHCTBA cucteM npu Ty, =18);
T.h —T.” = 40 (pu T,F =18 u T;;® = -27 (ansa r. Cypryra));
T3 _T2% = 25 (U1 GONBIIMHCTBA CHCTEM).

[Tocne 3aMeHBI TapaMeTPOB, XapaKTEPU3YIOMIMX (GU3HUECKHE CBOMCTBA PeabHBIX O0BEKTOB,
napaMeTpaMH MPOEKTHBIX PEKUMOB TPAIUIMOHHBIE (OPMYIBI JIJIsl TEMIIEpaTyphl, MOJAaBacMON B
CUCTEMY U BO3BpalllaéMOl M3 CHCTEMBI OTOIUICHUsS, Oe3 ydera OBITOBBIX TCIUIOBBIICICHHMA

IIPUHUMAXOT BU:

1

ro = (B0 ) a4 194 222 (18T )
o 40 ’ (2 x 40)
1
2 _ (18T n+l 65418 25% (18-T, )
= | — X —
o 40 ’ (2 x 40)

B Takoif Monenu OTCYTCTBYIOT COOCTBEHHbIE CBOICTBa yIpaBiisieMoro oOBbEeKTa, 3ajaua
yIpaBJIeHUS] KOHKPETHBIM OOBEKTOM 3aMeHsieTCsl TpadapeTHbIM BOCIPOU3BEACHUEM OJUHAKOBOTO
JUIsl BCEX OOBEKTOB MPOEKTHOTO COOTHOIIEHHUSI.

TpaauumoHHBIH coco0 pacueTa TeMIepaTypHOro rpaduka OTIycKa TEMIOBOM SHEpruu Ha
OTOIUIEHHE JKWIBIX 3JaHUH MOJXOAMT JIUIsl IPOEKTUPOBAHUS U aHAJIN3a CBOMCTB UJCAIBHBIX CUCTEM
TEIUIOCHA0KEHHUsI, B KOTOPBIX Harpy3ka paBHAa IPOEKTHOM IO OMNpeAeNeHHIo, TEeIulooTaaqya
OTONUTENIbHBIX CHUCTEM I[IPH pacueTHOM TeMIepaType COBMAJaeT C IPOEKTHOM Harpy3Kou,
OTONMTENbHAs CUCTEMA MPOITycKaeT TpeOyeMblil pacXo U BO3BpalaeT 0OpaTHbINA TEMIOHOCUTENb €
OpOEeKTHON TemmepaTypoil. OAHakoO OTIMYMS OT TPOEKTHBIX COOTHOLIEHHUH (aKTHYECKHX
COOTHOILIEHUN MEeXAYy TaKUMHM MapaMeTpamMu Kak OO0OOIIEHHBIM KO3(QQHUIMEHT Teruionepeaadn

HOM.Cp

3paHug k 0000IEeHHBIH KOAQ(HUIIMEHT TEINIOOTJaul OTOUTENBHBIX CUCTEM K U pacxon

37
TEIUIOHOCHUTENIS BO BHYTPEHHEH cuctemMe OTOIUIeHUs 3AaHusi G,. - Ompenenser MoTpeOHOCTh B
UHAMBUAYaAIM3allUd TEMIEPaTypHbIX TpaduKOB, Kak JUIsl LIEHTPAJTU30BAaHHOTO YIpPaBICHUS
OTITYCKOM TEIJIOBOM SHEPTUH, WK I CUCTEM LEHTPAIU30BaHHOIO TEIUIOCHA0KEHUS B LIEJIOM, TaK
Y OTJEIIBHO IS Ka)KI0r0 OTAIUIMBAEMOTO 3aHUs.

ANTOPHUTMBI TPOTPAMMHOTO KOMIUTEKca ZUlU MOTyT HaJlaquTh PEKUM TOJIBKO MTPU aJICKBATHO

OTpe/IeNIEHHBIX 3HAYEHMSX DPEKUMHBIX MapaMeTpOB B PACUETHOM pEKUME. 3amycK NpOorpamMmbl
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HaAJIQJI0OYHOTO0 pacueTa ¢ IapaMeTpamMH, OJHU M3 KOTOPBIX SBISIOTCS PACUYETHBIMHU, JpYrue
(baKTHUECKUMH, BBI3BIBAET O0BIACHUMBIE cOOM B PabOTE MPOrpaMMbl, MPU KOTOPBIX pEIICHUE HE
MOET ObITh HaijeHo. [[1s ajgekBaTHOro OIpeAeNeHUs JUaMETPOB CY’KAIOLIUX YCTPONCTB Ha
HOTPEOUTENAX TOJKHBI ObITh 3aJaHbl (PAKTHYECKHUE HArPy3KH, U1 3TUX HAarpy30K Ipu (pakTHUECKOM
pacxojJie uepe3 OTONUTENIbHbIE CUCTEMBbI (MapaMeTp, KOTOPBIH JOJKEH OCTaBATHCSA MPAKTUYECKH
HEU3MEHHBIM, 4YTOOBl M30€KaTh pa3HaNaJKH Mpeodyiagaronieid B  CyIIecTBYOmeM (QOHIE
BEPTUKAIBHON OJHOTPYOHOM, OCIIeI0BATEIBHOI CXEMBI TPUCOECTUHEHUSI OTOIHUTEIBHBIX TPUOOPOB)
JOJDKHBI OBITH aJlalTUPOBaHbl pPAcyeTHBIE IMAapaMeTpbl BHYTPEHHEH CUCTEMbl OTOILICHMs (yXe
OTJIMYAIOIIUECS OT CTaHAApTHBIX 95/70), mis pakTHyecKkol pacyeTHOW TeMmepaTyphl B TEIJIOBOM
CETH JIOJKEH OBITH OmpeiesieH KO3PPUIMEHT CMEeIIeHHs deBaTtopa (yxe orTinuyatonuiics ot 2,2). B
IPOTHBHOM Cllydae pacder Jubo He mpoiaeT, 1Mbo AacT pe3yiabTaT, HealeKBaTHBIN (DaKTHIeCKOMY
COCTOSIHUIO CETH U HaJaKUBAEMOI'0 MOTPEOUTEISL.

Jlis poBeZieHHs Hajal0OYHBIX PAcyeTOB, aJE€KBATHBIX (DAKTUYECKOM COCTOSIHUIO CHCTEM
LeHTpaau3oBaHHoro TteriocHabxkenus, B OOO «HayuyHo-uccnenoBaTeNbCKUil U MPOEKTHBIM
MHCTUTYT NEPCIEKTUBHOIO pa3BUTHs 3Hepreruuyeckux cucrem» («HUIIM ITPOCy) paspaborano
crielManbHOE MPOrpaMMHOE obecriedueHue, paboTa ¢ KOTOPBIM JIOJDKHA MPEABApATh BBITOJHEHHE
HaJIaJI0YHbIX PACUYETOB B IPOrpaMMHOM KoMIuiekce Zulu. BeimoiHeHne yka3aHHOW pabOThl BBIXOJHUT

JTAJIEKO 33 PAMKU CTaHJIAPTHBIX TEXHHYECKUX TPEOOBAHUH K Pa3pabOTKE CXEM TEIUIOCHAOKCHHSI.

5.2. IIbe3omeTprueckne rpauku CyHIeCTBYIOIIEI0 THIPABJIMYECKOr0 PpekuMa
cucTeMbl TemocHadxenus r. Cypryra

dakTHyecKue MbE30OMECTPHUICCKUC Fpa(l)I/IKI/I IPUBCICHLI B SHCKTpOHHOI\/’I MOICIIN.
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6. PEKOMEHJALNNHU 110 OPTAHU3AIIMM BHEJIPEHUA N HCIOJIb30BAHUS
SJIEKTPOHHOU MOJEJIN

HeoOXxomuMbIMu  yCHOBUSIMH I peayM3alldu, BHEJIPCHUS 5 NanpHEeNIIen

sKcIuTyaTauu OM B opranuzauuu (aepxxarene M) sBISIOTCS:

° onpeesieHue OCHOBHBIX TOJIb30BaTenei OM;
° Ha3HauYeHHWE OTBETCTBEHHO Juma u3 uncna UTP;
° opraHu3aIys cepBepa sl yCTaHOBKU DM
° Ha3HA4YC€HHE aIMUHUCTPATOPA BHEIPSIEMON CUCTEMBI;
° OpraHu3aIsi MOHUTOPUHTA U aKTyalin3anuu DM.
6.1. Opranuzanusi MEXaHM3MOB HH(POPMALMOHHOT0 B3aMMOAeHCTBUS

YyuteiBas TO, YTO CHUCTEMa TEIJIOCHAOXKEHMS - TUHAMHUYHO Pa3BUBAIOIIUNICS MEXaHU3M,
OpraHu3alysi MOHHTOPHMHTA M aKTyaidu3zauuu OM SBISIOTCS HEOOXOIUMBIMH YCIOBUEM IS
noJAJepKaHus JaHHBIX DM B aKTyallbHOM COCTOSIHUU.

Jlnst  opraHM3anid  MOHHMTOPMHTA  €IUHOM  OOIIErOpOACKOH  MOJEIHM  CHCTEMBbI
TEIJIOCHAOXKEeHUsI HEe0OXoaMMa OpraHU3alus MEePUOJIUYECKOr0 TOCTYIJICHUS HEOOXOAUMOW st
MOHHUTOPHHTA WH(OPMAIIUU OT MPEIIPUSTUN, SIBISIONUXCS OCHOBHBIMU ITOCTABIIIMKAMH JTaHHBIX,

coaepxamuxcs B OM:

. JIaHHEIE I10 EPCIIEKTUBHOMY Pa3BUTHIO TOPOJa;

L] JAHHBIC ITO 3alTpalliInBaCMbIM TEXHUYCCKUM YCJIOBUAM Ha IMPUCOCANHECHUE K CUCTEMaM
TEII0CHAOKEHUS;

L] JAaHHBIC IINTAaHUPYEMBIM K CTPOUTEIILCTBY UJIKM BBECACHHBIM B OKCIINTyaTallUuIO O6’B€KTaM
TEII0CHAOKEHUS;

° JIAaHHBIE aIPECHOTO TUTaHa TOPO/Ia;

. JTAHHBIE 110 U3MEHEHUSIM CETOK PalOHMPOBAHUS rOpoJa U T. II.

ba3bl qanabIX DM AOHKHBI AKTYaTM3UPOBATHCS TOJIBKO CTPOTO MEPBUYHOMN MH(MOpMaIuei ¢
MaKCHMaJIbHO BO3MOYKHBIM TE€XHOJIIOTHYECKUM 00ECTIeueHnEeM OJJHOKPATHOTO €€ BBOJA B CHCTEMY.

HeoOxomuMo opraHW30BaTh CHUCTEMBI MHPOPMAIMOHHOTO OOMEHAa C COOTBETCTBYIOIIMMHU
OpraHu3aIMsIMA M JIeTTApTaAMEHTaMH TOpPOJa, TEIJIOTEHEPUPYIOMUMH U TEIJIOCHAOKAIOIIUMH
NPEANPUITHSIMU TOPOJIa — BIJIAJIETBIIAMU  BBIIIIENIEPEUNCICHHON HWHPOpMAIHK, pa3padoTaTh
MEXaHU3Mbl WH()OPMAIMOHHOTO B3aUMOJICHCTBUS C TEMH CHCTEMaMH, B KOTOPBIX JIaHHAas
uH(poOpMaIlis BENETCSI M aKTyalu3upyercs, pa3paboTaTh periaMeHT OOHOBIEHUS MAaHHBIX U

YTBEPJAHUTH €T0 COOTBETCTBYIOIHUMH CITy>)KOaMH Ha YPOBHE rOpo/ia.
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6.2. TpeGoBanns k KBAIH(PUKALUH IEPCOHAIA

B ¢yHKIIMOHMPOBAHNUN CHCTEMBI IOJKHBI Y4aCTBOBATD CJICAYIOIINE TPYIIBI IEPCOHANA:

e DKCIUTyaTallHOHHBIA IE€PCOHAN CHUCTEMbl — aIMHUHHCTPATOpP CUCTEMBI, CIIELHUAIHUCT
obecneunBarouil (YHKIIMOHUPOBAHUE TEXHUUECKUX U MPOrPaMMHBIX CPEJCTB, OOCIyKUBaHUE U
obecrieyeHre paboOUUX MECT IOJb30BaTelel, B 00SA3aHHOCTH KOTOPOIO TaKXke JIOJKHO BXOIHUTh
BBIIIOJIHEHUE CHENHMATIbHBIX TEXHOJOTMYECKMX (YHKUMH, TaKUX KaK BEJCHHE CITHCKOB
I10JIb30BATENEH, PEryJaMpoBaHue IpaB JOCTyna Iosib3oBareneili k OM u omepauusM Haja Hell, a
TaKXKe KOHTPOJb 3a LEJIOCTHOCTBIO M COXPAHHOCTBIO HMH(pOpManuu B 0a3ax JaHHBIX.
OKcITyaTallMOHHBIN MepcoHall AOJKEH ObITh 03HaKOMJIEH ¢ PykoBOACTBOM AJisl aAMUHHUCTpaToOpa
CHCTEMBI, 00JanaTh HaBBIKAMHU pabOTBHl € HEOOXOAMMBIMH JUIsl oOecredeHus paboTsl DM
IIPOrpaMMHO-aINapaTHBIMU CPEACTBAMU.

e [lonp30oBaTenu - COTPYIHUKH, HENOCPEACTBEHHO YydacTBymouue B pabore ¢ OM wu
OCYIIECTBIISIONIME €€ 00pabOTKy Ha aBTOMAaTU3UPOBAHHBIX pabO4YMX MECTaX C MOMOUIbIO CPEICTB
cucremsl. [Tonp3zoBarenn OM nosmkHBI 001a1aTh 0230BBIMU HAaBBIKAMU PaOOTHI C IPUIOKEHUIMH B
onepanuoHHoi cpene Microsoft Windows, a taxke uMets NpoQuIbHbIC HABBIKU B 3aBUCUMOCTH OT
perraeMbIx ¢ oMotk DM 3amau. [Toms30BaTeny JOKHBI TIPOUTH 00ydeHHE MTpaBUiIaM paOOThI C
OM B COOTBETCTBHH CO CBOMMH (DYHKIIMOHAIBHBIMHA OOS3aHHOCTSMH W PYKOBOJCTBOM

IIOJIB30BAaTCJIA.

68



/. PEKOMEHJAIIUN IIO OPTAHM3AIIMM BHEJAPEHHUA W HNCIOJIb30OBAHMS
SJIEKTPOHHOU MOJEJIN

I[IPK ZuluThermo mmeeT B cCBOeM coCTaBe TMOKWN MHCTPYMEHT T'PYIIIOBBIX HM3MCHCHHIA,

noacucra u CBECACHUA OaaHCOB XapPaKTCPUCTHUK 00BEKTOB TEIIOBOM CETH.

I'pynnupoBKa JaHHBIX B 3JIEKTPOHHOM MOJENIM BO3MOKHA 10 CIEAYIOIINUM THUIIAM:

TeroBast ceTb CYMMAapHO;

TemocereBble OOBEKTHI TEIUIOTPACCHI OTACTLHOTO HCTOUYHUKA,

30Ha JIeHCTBUSI KICTOYHUKA, ONIPeIeJIeHHAs TPAHUYHBIMHU YCIIOBUSMH;
Tun o0beKTa TEIIOBOM CETH;

YHUKaJIBHOE CBOKWCTBO TPYIITBI OOBEKTOB TEIIJIOBOM CETH.

ITomumo u3MeHeHus XapPAKTCPUCTHUK I'PYHIT 00BEKTOB BO3MOKHO U3MEHEHHE peKrnMa pa6OTBI

3TUX 00OBEKTOB.

[TonpoOHO pacder OamaHCOB paccMOTPeH B 4acTH 6 «balaHCBhl TETUIOBOM MOIIHOCTH H

TEIIOBOM Harpys3kKu B 30HaX JEUCTBUS HICTOYHUKOB TEIIOBOH QHCPIUH» I'JIaBbL 1 06OCHOBBIB8.IOIJ_[I/IX

MaTCpraJIOB CXCMbI TEIUIOCHA0KEHHUS.
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8. MOJEJHUPOBAHHME BCEX BHUJOB INEPEKJIIOUYEHH, OCYIIECTBJISIEMBIX B
TEILUIOBBIX CETSX, B TOM YHCJIE MEPEKJTIOYEHUW TEIIOBBIX HATPY30K
MEXIY HCTOYHUKAMM TEILJIOBOM DHEPTUA

[Tporpammuoe o6ecrieuenue ITPK ZuluThermo mo3BomsieT mpoBOAUTE MOJEINPOBAHUE BCEX
BUJIOB NEPEKIIOYEHUN B «THAPABIMYECKON Mojenn» ceTh. CyTh 3aK/IH04aeTCs B aBTOMaTHYECKOM
OTCJICKMBAHUH ITPOTPAMMOM COCTOSIHUSA 3alIOPHO-PErYIMPYIOLIEH apMaTypbl M HACOCHBIX arperaToB
B 0a3e JaHHBIX ONMCAHUS TEIUIOBOU ceTH. JIto0oe mepexiitoueHne Ha CXeMe TEIJIOBOM CeTH BIICUET
3a co0Ol aBTOMAaTHYECKOE BBIMIOJIHEHHE I'MIPABINYECKOrO pacdera, M, TaKUM 00pa3oM, B J000M
MOMEHT BPEMEHHU II0JIb30BATEIb BUIUT TOT TMAPABIMYECKUH PEXKHM, KOTOPBIM COOTBETCTBYET
TEKYIIEMY COCTOSHHIO BCEH COBOKYIIHOCTH 3allOpHO-PETYJIHPYIOLIEH apMaTypbl M HACOCHBIX
arperaToB Ha CXeMe TEIIOBOM CETH.

[epexmtoueHust MOTYT OBITh KaK OJMHOYHBIMH, TaK M TPYIIIOBBIMH, JJIS JTFOO0H BHIOpaHHOMN
(MoMeuyeHHOI) COBOKYITHOCTH NEPEKI0YaeMbIX 3JIEMEHTOB.

HJ’IH HACOCHBIX arperaToB U UX I'pyIIIl B MOACIIN JOCTYITHBI HCCKOJIbKO BUZIOB HepeKHIo‘leHHﬁZ

® BKJIIO‘-ICHI/IC/BI:IKJIIO‘ICHI/IC;
. JPOCCEITMPOBAHNE;
. U3MEHCHHE YaCTOThI BPAIICHHS TPUBO/IA.

3a7IBIXKKH TUIIA «POCCEIIbY», IOMUMO JIBYX KpallHMX COCTOSHUH (OTKPBITA/3aKpbITa), MOT'YT
UMETh INPOMEKYTOUHOE COCTOSIHUE «IIpH>KaTay, ompeiessieMoe B MO0 B IPOLEHTaX OTKPBITUA
KJlanaHa, Jinbo B yucie 000poToB MTOKA. [Ipu 3TOM COCTOSHMHU 33BMKKA MOJEIUPYETCS CBOUM
TUIPABIMYECKUM CONPOTUBIIEHUEM, PACCYMTAHHBIM 10 TACTIOPTHOM XapaKTEPUCTUKE KIIallaHa.

ITpu 1000M MEPEeKITIOYEHNH HACOCHBIX arperaroB B HACOCHOW CTaHLIMU MM HA MCTOYHUKE
ABTOMATUYECKU TMEPECUUTHIBAETCS CyMMapHasi pacxXOJHO-HAIllOpHas XapaKTepUCTUKa Bcel
COBOKYITHOCTH pabOTaroIINX HACOCOB.

JUi perysaTopoB AAaBJIEHUS U PACX0/a MEPEKIIOYEHUEM SABIIETCSA U3MEHEHUE YCTaBKH.

Z[J'ISI HOTpe6HTeHCﬁ MEPCKIIFOYCHUEM ABJIACTCA mo0oe u3 CJICAYIOMIUX JIEHCTBHIL:

° BKJIFOUCHHE/OTKIIOUCHUE OJJHOI'O MJIM HECKOJBKUX BHUJOB TEIIOBOH Harpys3Kku,
® OrpaHUYCHHUEC OJHOI'0 MJIM HECKOJIBKNX BUIO0B TEIIOBOH Harpys3ku;
° HN3MCHCHUC TCMIICPATYPHOI'O rpa(bHKa HWJIN YOCJIBHBIX PACXOA0B TCIIOHOCUTCIIA IO

BUJIaM TETIJIOBON HATrpy3KHU.

[IpenqycmMoTpeHa TeHepamusi CHEIUATBHBIX OTYETOB 00 OTKIFOYEHHBIX/BKIIOUEHHBIX
a0OHEHTaX M YY4acTKaxX TEIUIOBOM CETH, COCTOSHUE KOTOPHIX N3MEHHUJIOCH B PE3YJIbTaTe IMOCIICTHETO
MPOU3BEICHHOTO €IUHUYHOTO WU TPYNIOBOTO MEPEKIIOUeHUs. DTH OTYETHl MOTYT COJEpPKATh
m00yro nHpopManHio 00 3TUX 00BEKTAX, COAEPKAIIYIOCS B Oa3e NaHHBIX.

PexxuM THIpaBINYECKOr0 MOJCITUPOBAHUS IO3BOJIICT OIEPATHBHO ITOJIyYaTh OTBETHI HA
Bompockl Tumna «Uto Oyzer, eciu...?» ITO AaeT BO3MOKHOCTh H30€KaTh OMMOOYHBIX IEUCTBUM TpH

PEryJIMpOBaHUU PEKHUMa U TIEPEKIIIOUEHUSX Ha peajbHON TEIUIOBO ceTu.
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IToncucrema rufipaBIMYECKUX PACYETOB MO3BOJISIET MOJICINPOBATh IPOU3BOJIbHBIE PEXKUMBI,
B TOM YHCJE aBapUilHble M MEPCIEKTUBHBIE. [ MApaBIMYECKOE MOJEIUPOBAHME IIPEIIOJIAracT
BHECEHHUE B MOJIEb KAKUX-TO U3MEHEHUH C 11€JIbI0 BOCIIPOM3BEIEHUS PEXKUMHBIX [TOCIIECICTBUI 3TUX
U3MEHEHUH, KOTOpbIE UCKAXKAIOT PeabHble JaHHBIE, OMMCHIBAIOIIUE IKCIUTYaTUPYEMYIO TEIIOBYIO
CeThb B €€ TEKYILEM COCTOSHUM.

[loncucrema TUIpaBIMYECKUX PACUETOB COAEPKUT CHELHUAIBHBI HHCTPYMEHTapHil,
NO3BOJIAIOIIMN JUId LEJe MOJEIMpPOBaHMsI CO3[aBaTh W aJAMHHHUCTPUPOBATh CIELMAIbHBIC
«MOJieIbHbIe» 0a3bl — HAOOPbI JAHHBIX, KIOHUPYEMbBIX U3 OCHOBHOM (KOHTPOJIbHOI) 0a3bl JaHHBIX
OINKCaHMs TEIUIOBOW CETH, HAa KOTOPBIX IPEAYCMAaTPUBAETCS IMPOU3BEAECHUE JIIOOBIX MAHUIYJISILIUNA
0e3 prcKa UCKa3uTh WK MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHBIN MEeXaHHU3M TaKke 00ecreunBaeT
BO3MOYKHOCTh OCYILECTBIICHHUSI CPAaBHUTEIBHOTO aHAJIHM3a PA3JIMYHBIX PEKUMOB PabOTHI TEIUIOBOU
CETH, PeaIM30BaHHBIX B MOJIEJIbHBIX 0a3ax, MeX1y co00ii. B yacTHOCTH, HATJISAHBIM AHATUTHYECKUM
UHCTPYMEHTOM SIBJISIETCS CPABHUTENBHBIM Mbe30METpUUEcKUuil rpaduk, Ha KOTOPOM HPUBOAATCS
M3MEHEHUS T'MJIPaBIMYECKOT0 pexumMa, IPOU30LLIEAIINE B PE3YIbTaTe TEX WIM UHBIX MAaHUIYJISIUH.

[Ipu ™MopmenupoBaHuu pabOTHI CHCTEMBI TeIUIOCHaOkeHusi ropoxa Cypryra ObuTH
JIOTMIOJIHUTEIBHO Pa3paboTaHbl OTJENIbHbIE CIIOH, TIO3BOJISIOIINE PACCMOTPETh BEPOATHBIE CLIECHAPUU
pa3sBUTHSI aBapUUHBIX CUTYaIUil B CUCTEMaX TEIUIOCHA0XKEHUS C MOJICIMPOBAHUEM I'HIPABINYECKUX
pPeXUMOB pabOThl TAKUX CHCTEM, B TOM YHUCIJIE MPU OTKA3€ DJIEMEHTOB TEIUIOBBIX CETEM U IpH
aBapUMHBIX pexuMax pabOoThl CHUCTEM TEIJIOCHAOKEHMS, CBSI3aHHBIX C IPEKpalIeHHEM IOoAauu

TEIJIOBOH OHCPI'UH.
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9. PACYET BAJJAHCOB TEILUIOBOM SHEPTHM IO MCTOYHUKAM TEILIOBOM
SHEPI'MM U 11O TEPPUTOPUAJIBHOMY IIPU3HAKY

B pesynbrate pacuyeroB OanaHCOB TEIUIOBOM SHEPrUM IO HMCTOYHUKAM U 110
TEPPUTOPUATBHOMY NpU3HAKY, BeinoyHsAeMbIX B [IPK ZuluThermo, yctanaBnuBaercs moTpeOHOCTD
B TEIUIOBOM YHEPTUU CYILECTBYIOUINX M NEPCIEKTUBHBIX MOTPEOUTENEH B KAXKIOM CYObEKTE OKpYTa,
C LEJIbI YCTAHOBJICHMS JOJM IOJIE3HOTO OTIIYCKA TEIUIOBOW DHEPIUU B CEThb U 3HAYEHUM IOTEPh
JHEPruu.

Pe3y.]'IBTaTbI BBIITOJIHCHHBIX paC4€TOB MOKHO 3KCIIOPTHUPOBATH B 3JICKTPOHHLIC Ta6J'II/II_[bI.
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10. PACYET NOTEPH TEILIOBOM SHEPTUM YEPE3 M3OJIALMIO U C YTEUKAMHA
TEIIVNIOHOCHUTEJIA

[TPK ZuluThermo uMeer B cBoeM cocTaBe MOAYJIb /ISl ONPECIICHHS] HOPMATHBHBIX TIOTEPh
TEIUIOBOM SHEPTHH Yepe3 H30JALUI0 TPYyOOonmpoBooB. IloTepu TEMIoBOi 3HEPTUU ONMPEACSIOTCS
CyMMapHO 3a roja ¢ pa3buBkoit mo Mmecsmam (pucynok 9.1). IIpocmoTpers pe3ynbTaThl pacyera
MO>HO KaK CyMMapHO IO BCEH TEIUIOBOM CETH, TaK W IO KaKAOMY OTAEJIbHO B3SITOMY UCTOUYHUKY
teryioBoi sHeprun U Kaxaomy LITII. Pacuer mMoeT OBITh BBIMOJIHEH C YYE€TOM ITOMPABOYHBIX

K03 PHUIHEHTOB HA HOPMBI IOTEPh TETIOBON SHEPTHH.

AAA =]
=I- Tennoean ceTe Ipadt Cpeaneronossie | Pacuet notepe | | CoxpaHHTe |
=1 KorenbHas Nt 1 Ths |-30.0 Tea (350 Tve B3 Trpger 20 ——————
Ut 200 [ Omer |
Thon [150.0 Tes . Thog [E2.0 Thoas [10.0
-1(rBC) @) CyrrapHEIE M0 MOLCETH
-2 Tadp 700 Tadp 430 Mo gaHHoMY Y30y
-2[FBC)
| MonpasoyHE Koa SEMULMEHT Ha HOPME TENAGEBIX NOTEPE B napencue:
V| Pycckue saronoexd B oTueTe | [Bee Bnagentub) -
M. MNpo. | Tee | Trp | Tnog | ToSp | Txe | Onoa Mkan Qofp Mkan Gyr_noa T | Qyr_noa .| Gyr_oSp T | Qyr_ofp .| Gyr_nor 7 | Qyr_noT ...
0o 744 -11.0 1.0 1045 543 50 389.0 1BE.7 223.4 19.2 2341 11.8 198.7 1.6
n o -11.0 1.0 E00 0.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Peppane 0 E72  -30.0 0.0 150.0 700 0.0 445.4 1309 201.8 238 2100 13.8 179.4 128
n o -30.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M apT o 744 00 0.0 70 450 00 338.8 145.2 232.3 1587 235.0 106 198.7 101
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Anpens o 720 00 0.0 70 450 00 3279 1405 224.8 15.2 227.4 0.2 192.3 9.8
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
[LE] o 744 00 0.0 70 450 00 338.8 145.2 232.3 1587 235.0 106 198.7 101
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HioHe o o 0.0 0.0 70 450 00 2471 105.9 105.0 6.0 105.6 4.8 192.3 9.8
n 7o 0o 0.0 E00 0.0 0.0 7.9 17.0 121.0 7.3 1231 0.0 0.0 0.0
Hione o o 0.0 0.0 70 450 00 255.3 109.4 108.5 6.2 109.1 4.9 198.7 101
n 744 00 0.0 E00 0.0 0.0 743 176 128.0 75 127.2 0.0 0.0 0.0
AErYCT o o 0.0 0.0 70 450 00 255.3 109.4 108.5 6.2 109.1 4.9 198.7 101
n 744 00 0.0 E00 0.0 0.0 743 176 128.0 75 127.2 0.0 0.0 0.0
Cenratpe O 720 0.0 0.0 70 450 00 3279 1405 224.8 15.2 227.4 0.2 192.3 9.8
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Okragpe O 744 0.0 0.0 70 450 00 338.8 145.2 232.3 1587 235.0 106 198.7 101
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hoadpe 0O 720 0.0 0.0 70 450 00 3279 1405 224.8 15.2 227.4 0.2 192.3 9.8
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DNeratpe O 744 00 0.0 70 450 00 338.8 145.2 232.3 1587 235.0 106 198.7 101
n o 0.0 0.0 E00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HToro: 4151.6 1737.0 27277 191.8 2767.5 113.2 2339.2 124.3

Pucynoxk 10.1 - Pacuer nmoreps TenJioBoii 3JHePruu Yepe3 H30JSILHI0 U € yTeUKaMHu
TeNJIOHOCUTeJIsI

Pe3ynbTaThl BRIMOJIHEHHBIX Pacy€TOB MOXKHO 3KcnopTupoBath B MS Excel.

73



11. PACYET NOKA3ATEJEN HAJEXKHOCTH TEILIOCHABXKEHUS

Ienp pacyera - KONMMYECTBEHHAs! OICHKA HAJEKHOCTH TEIUIOCHAOXKEHUS MOTpeduTeneii B
TEIUIOBBIX CETAX CHUCTEM IIEHTPAIM30BAHHOIO TEIUIOCHAOXKEHUS W O0OOCHOBaHHME HEOOXOJMMBIX
MEPOMPUITHIA IO TOCTHKEHUIO TpeOyeMoil HaIexHOCTH JJIsl KaXKIO0ro MOTpeOUTers.

ObocHOoBaHME HEOOXOJMMOCTH peAM3alUN MEPONPUSTHHA, MOBBIIIAIONINX HAICKHOCTh
TEIUIOCHAOKEHUS] MOTpPEeOUTENe TEmJIoBOM HHEPTUH, OCYIIECTBISICTCS MO  pe3yjbTaTaMm
KauyeCTBEHHOI'O aHAJIN3a MMOJTYYSHHBIX YUCIEHHBIX 3HAYCHUH.

[IpoBepka 3¢ dekTUBHOCTH peanu3aluyd MEpPONPUSTHN, MOBBIIIAIOIIMX HAJAESKHOCTD
TEIUIOCHA0KEHUS TIOTPEOUTENeH, OCYIIECTBIAETCS MyTEM CPaBHEHHS MCXOIHBIX (ITOJyYEHHBIX 10
pean3anyy) 3Haue€HUH [10Ka3zaTeae HaIeXKHOCTH C paCYETHBIMU 3HAUEHUSIMU, [T0JIyYEHHBIMHU T10CTIE
peanuzanuu (MOJIEITUPOBAHMS PEATU3AINH ) ITHX MEPOIPUITUH.

[TonpoOHO pacyeT HAAEKHOCTH TEIUIOCHAOXKEHUs paccMOTpeH B kHure 12 «Ouenka

HAJIESKHOCTHU TEIUIOCHAOKEHUY.
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12. TPYIIIOBBIE MU3MEHEHUS XAPAKTEPUCTHUK OBBEKTOB (YYACTKOB
TEILIOBBIX CETEM, IOTPEBUTEJIEN) 1O 3ATAHHBIM KPUTEPHUSIM C HEJIBIO
MOJEJIMPOBAHUSA PA3JIMYHbLIX IIEPCIIEKTUBHBIX BAPUAHTOB CXEM
TEIVIOCHABKEHUSA

Kak yxe Obuto omumcano Bbeimie IIPK ZuluThermo mmeer B cBoeM cocraBe THOKHit
MHCTPYMEHT I'PYIIIOBBIX U3MEHEHUM XapaKTEPUCTUK OOBEKTOB TEIIJIOBOM CETH.

V3meHeHne XxapakTepuCTHK 0OBEKTOB TEIIOBOM CETH MOXKET MPOU3BOIUTHCS IO JKETAHUIO
M0JIB30BATENS 11O BUAY TPYIIIUPOBKU:

e TenioBast ceTb CyMMapHO;

e TeruioceTeBble 00BEKTHI TEMIOTPACCHI OTJEIBHOIO UICTOYHHKA;

¢ 30Ha JEMCTBUS UCTOUYHUKA, ONPE/IEIIEHHAs! TPAHUYHBIMU YCIIOBUSIMU;

e Tumn o0OBbEeKTa TEMJIOBOU CETH;

¢ YHUKAIIbHOE CBONCTBO IPyMIIbl 00BEKTOB TEILNIOBOW CETH.

[ToMruMO M3MEHEHUsl XapaKTEPUCTHK TPyII OOBEKTOB BO3MOXHO H3MEHEHHUE pexuMa
paboThI 3TUX OOBEKTOB.

JlaHHBIII MHCTPYMEHT NPUMEHUM [Jis PA3IMYHbIX LeJIed W 3a]ad TUIPABIMYECKOTO
MOJICJIMPOBAHUS, OIHAKO €ro OCHOBHOE TMpeJHa3Haue€HHue — KauOpOBKAa pacueTHOU
TUAPABIMYECKOW MOJIEIN TEIUIOBOW ceTu. TpyOompoBOIbI peaqbHOM TEIIOBOW CETH BCeraa
UMEIOT (PU3MUECKUE XapaKTEPUCTHUKH, OTIIMYAIONINECS OT MPOSKTHBIX, B CHITY TIPOUCXOSIINX BO
BPEMEHM U3MEHEHUH - KOPPO3UH M OTIIOKEHUM, OTPAXKAIOIIMUXCSA Ha U3MEHEHUH YKBUBAJIEHTHON
LIEPOXOBAaTOCTU M YMEHBILIEHUU BHYTPEHHETO IMaMETpa BCIEACTBUE 3apacTaHus. O4eBUIHO, UYTO
9TH U3MEHEHUs BIIMSAIOT Ha THJIPaBIMYECKUE CONMPOTHBIICHHS Y4YacTKOB TPYOOIIPOBOJOB, M B
Maciradax CeTH B LIEJIOM, 3TO NMPUBOJAUT K BECbMa 3HAUUTEIbHBIM PACXOXKICHUEM PE3ylbTaTOB
TUAPABIMYECKOTO pacyeTa Mo "mpoeKTHBIM" 3HAYEHUSIM C pealbHBIM THAPABINYECKUM PEXXUMOM,
HaOroaeMbIM B JKCIUTyaTupyemod TeruioBod cetd. C  JIpyroil CTOpOHBI, H3MEPHUTh
JICHCTBUTEIIbHBIC 3HAYEHUS IEPOXOBATOCTEN U BHYTPEHHUX IHAMETPOB y4aCTKOB JIEHCTBYIOIIEH
TEIUIOBOM CETH HE IMPEACTaBISETCS] BO3MOXHBIM, IOCKOJBKY 3TO MOTpeOOBaio ObI MaccOBOIO
BCKPBITHSI TPYOOIIPOBOJIOB, YTO BpsAJ JM peanu3yemo. [103ToMy 3TH 3HAa4YeHHS MOXKHO JIUIIb
KOCBEHHBIM 00pa3oM OIICHUTh Ha OCHOBAaHMM CpaBHEHHUS pealbHOro (HabI0gaeMoro)
TU/IPABIMYECKOrO peXHMMa C pPe3ybTaTaMHM PacueTOB Ha I'MIPAaBIMUYECKON MOJEIM U BHECTHU B
pacueTHyI0 MOJIeJb COOTBETCTBYIOIIME MOMpPaBKU. B 3TOM, B TIepBOM NMPUOINKEHUH, U COCTOUT
MPOLECC KAIUOPOBKH.

Kak npumep, A5 peABapuTEIbHOTO MOAETUPOBAHUS (PAKTUYECKOTO PEKUMa C TIOMOIIBIO
BBIIIICONTUCAHHOTO MHCTPYMEHTA MOXKHO M3MEHHUTh XapaKTEpPUCTUKY TPYOONpPOBOAOB TEILIOBOU

CCTHU B YAaCTHU TAKHUX IMapaMCTPOB KaK — 3apaCTaHNUEC U SKBUBAJICHTHAA IEPOXOBATOCTD. Tak xak 3a
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BpeMs HKCIUTyaTallMM 3HAYEHUs ATUX XapaKTEPUCTHUK M3MEHMIIMCh OTHOCHUTENIBHO MPOEKTHBIX,
MO’KHO U3MEHUTH 3TH MOKA3aTeIN OTHOCUTENIBHO TAKOTO YCIOBMSI KaK IO MPOKIAIKH TETJIOBON
ceTd. THCTpyMEHT 103BOJISIET BBIAECINUTD B IPYIIY YYACTKU C COBMAJAOLIUM T'0JIOM MPOKJIAJKU
WIN TIPOMEXYTKOM JIET IPOKIAJKU U U3MEHUTh XapaKTEPUCTUKU TOJIBKO ITOH IpymIibl 0ObEKTOB.

Taoau4uHble M rpaduUecKre AHAJIUTHYECKHE HHCTPYMEHTDI.

DNEeKTpOHHAs MOJIENb UMEET B CBOEM COCTaBE JOINOJIHUTEIbHBIE CPEJCTBA Ul aHAJIN3A
COCTOSIHUSL TH/PABIMYECKOTO PEKUMa M IOMOIIM IMpPH €ro OTIAJgKe, a TaKkKe KaIHOpOBKU
(aKTHUECKOro COCTOSIHUS THPABIMKH TEIUIOBOH ceTu. K 3TuM cpesncTtBamM OTHOCUTCS:

e''rujpaBinyecKas’ packpacka CeTH: pPa3HbIMU I[BETAMHU BBIJIEISIIOTCS BKIIOUEHHBIE,
OTKJIFOYEHHBIE U TYIIMKOBbIE YUYAaCTKH TEIUIOBBIX CETeH;

eCIICIMAJIbHbIE PACKPACKU TEMJIOBOM CETH MO 3HAYEHUSM pa3IMYHBIX XapaKTEPUCTUK
THJIPABIMYECKOr0 pekuma (M0 CKOPOCTH, IO 30HaM JIaBJIECHUN B MoOJaroIled Wi oOpaTHOM
MarucTpalu, o yAeiIbHbIM OTEPSM Haropa Ha yJacTKax M T.I1.);

erpauyeckue BbIJCNCHUS (BBIACJIEHUS LBETOM WJIM HMHBIM CHOCOOOM Y3JIOB W/HIIH
Y4aCTKOB TEIUIOBOH CETH 110 HEKOTOPOMY KPUTEPUIO), HAIIPUMED, OTPEOUTENN C IPEBBIIIEHUEM
JaBJICHUS] B 0OOpaTHOW MarucTpaliv, TEIUIOBBIE Kamephl C "MPHKaThIMU" 3aJBM)KKAMU, Y3JIBI C
pacriojlaraéMbIM HAloOpOM HHXKE 3a/laHHOIO, YYacTKH C IPEBBILICHHEM 3aJJaHHOH CKOpPOCTH
HOTOKA, U T.II.

®pAcCCTAaHOBKA HA CXEME TEIUIOBOM CETH 3HAYKOB-CTPEJIOK, YKa3bIBAIOIIMX HAIIPABIICHUE
JIBIDKEHUS TETUIOHOCUTES 110 MOAAIONIEH 1t 00paTHONW MarucTpaniu;

®[IONHCH HA CXEME TEIUIOBOM CETH 3HAYEHHUH PACXOJI0B 10 Y4aCTKaM U JIaBJICHUH B y3J1ax
CeTH;

®[IPOM3BOJIbHBIE TAOJMUHBbIE AHATUTHUYECKUE JIOKYMEHTBI, IOCTPOEHHBIE MO HCXOAHBIM
JAHHBIM U pe3y/bTaTaM I'MJIPaBIMYECKOT0 pacyeTa TEIUIOBbIX CETeH;

®IUPABINYECKUE CIPABKM IO OTACIBHBIM Y3JIaM, y4acTKaM, MCTOYHUKAM, HACOCHBIM
CTaHIMSM U TOTPEOUTENSIM TEIJIOBOM CETH;

 [IPOM3BOJIbHBIE 3aMPOCHl U BBIOOPKH M3 0a3bl JaHHBIX, COAEpIKAIME JTHOObIE ONMCaHHbIE
(GYHKIIMM OT MapaMeTpoB PEeKUMa, MOTYUEHHBIX B PE3YJIbTaTe TUAPAaBINYECKOTO pacyueTa.

HaGop packpacok, rpadudeckux BbIIEIEHUN U aHAIUTUYECKUX JOKYMEHTOB HHYEM HE
OpraHu4eH, KpoMe TMOTpeOHOCTel TmoJb30BaTeNst M COOMIONEHUS OOIero MpUHIMIA:
IpyNIUpOBaTh, PUIBTPOBATH U AHATU3UPOBATH MOKHO TOJIBKO T€ JJAHHBIE, KOTOPHIE B SBHOM BUJIE

MPUCYTCTBYIOT B 0a3e JaHHBIX MPOEKTA JTUOO BBIUMCIUMBI U3 TIOCIIEIHUX.
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13. CPABHUTEJIbHBIE IBE3OMETPUYECKUE I'PA®UKH UISI PASPABOTKH U
AHAJIN3A CHEHAPHUEB IIEPCIIEKTUBHOI'O PA3BUTHUSA TEIIVIOBbBIX CETEHN

Lenbto mocTpoeHus Mbe30METPUUECKOro rpaduka SBISETCS HAIJISIIHAS WILTIOCTPALUs
pe3yIbTaTOB THAPABIMYECKOTO pacyera (HaIaJoyHOro, IMOBEPOYHOTO, KOHCTPYKTOPCKOTO).
Hacrpoiika rpaduka 3aaeTcst mojib30BaTesieM, PU TOM Ha SKPAH MOXKET BBIBOAUTHCS:

®JIMHUS IaBJICHUS B TIOJAIOIIEM TPYOOIPOBO/IE;

¢ IMHUSA JaBJICHHs B 00paTHOM TpyOOIIpPOBOAE;

® IUHUS TTIOBEPXHOCTH 3EMIIH;

e JIMHUS TIOTEPh HAIloOpa Ha maioe;

®BBICOTA 3/IAHUS;

® TUHUST BCKUTIAHUS;

¢ JIMHUA CTAaTUYCCKOI'0 HaIopa.

Pucynok 13.1 - [Ipumep nbe3oMeTpryecKoro rpapuka

B Ttabmuue mnox rpadukoM Ui KaKIOrO y3Jla CETH BBIBOJIATCSA: HaWMEHOBAaHHE,
reojie3nuyeckas OTMETKa, BBICOTa TIOTPEOUTENs, Hamopbl B IMOJalolEeM U 00paTHOM
TpyOONpoBOJax, BEIMYMHA APOCCEIMPYEMOro Hamopa Ha Imaibax y morpeOuTeneil, morepu
Hamopa Io y4acTKaM TEIUIOBOM CETH, CKOPOCTH ABM)KEHHS BOJBI HAa y4acTKaxX TEIUIOBOM CETH U
T.1. (pucyHok 12.1). KommuectBo BeIBOAMMOW moja rpadukoM HH(POpPMAIMM HACTPauBaeTCS

IIOJIB30BaTCICM.
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13.1. PacuyéT mepexoqHOro rupaBjIH4ecKOro pe:;kuMa padoThl TEIJIOBOI ceTH NMpH
MaKCHMAJIbHBIX PACX0/aX CeTEeBOI BOAbI B TOUKE H3/10Ma TeMIepaTypPHbIX rpaguKoB

Jlnis pacuéra ruipaBIndecKoro peskuma CeTu TeIIOCHA0XKEHUS TP IEPEeXO0IHOM IEPHO/Ie
TpeOyeTcs 3a/laHue COOTBETCTBYIOLIUX JUIsl JAHHOTO peXUMa 3HAYEHUI:

1. Hcrounuk:

ePacuerHas Temmeparypa B ojaromieM Tpyoomnposoe, °C

ePacueTHas TemriepaTypa Hapy»XHOTO Bo3ayxa, °C

eTekymas Temneparypa BoJbl B nojarouieM Tpyoonposozae, °C

eTekylas Temieparypa HapyKHOro Bo3ayxa, °C

ePacueTHbII pacriosiaraeMblii Harmop Ha BbIXOJI€ U3 UCTOYHUKA, M

ePacueTHbIi Harop B 00paTHOM TpyOONpPOBO/I€ HA UCTOUHUKE, M

2. LITII

ePacuerHas Temneparypa Ha Bxozae 1 kontypa, °C

ePacuerHas TemnepaTrypa Ha Bbixoje 1 koHrtypa, °C

ePacueTHas Temrieparypa Ha BXoze 2 KoHTypa, °C

ePacueTHas TemIieparypa Ha BbIxoJie 2 KOHTypa, °C

ePacriosiaraeMslii Hamop BTOPOro KOHTypa, M

eHamnop B 06paTHOM TpyOOITPOBOI€ BTOPOTO KOHTYpa, M

elicn. Temneparypa Boabl Ha Bxoze 1 koHTypa, °C

elicn. Temneparypa Bojbl Ha Bbixojie 1 koHTYypa, °C

ellcm. TemmnepaTypa Bojbl Ha BXoz€e 2 KOHTYypa, °C

ellcn. TeMnepaTypa Bojbl Ha BBIXOJie 2 KOHTYpa, °C

ellcn. pacxon 1 koHTYypa, T/4

ellcn. pacxon 2 KoHTYpa, T/4

ePacueTHas TemnepaTypa Hapy>KHOT0 Bo3ayxa, °C

eTekymas TemrnepaTypa Hapy>KHOTo Bo3ayxa, °C

3. [Torpeburens:

ePacueTHas TEMII. CET. BOJIBI Ha BXO/Ie B TOTpeO.,°C

eKondpduiueHT n3MeHeHNs Harpy3Ku OTOIUICHUS

ePacueTHas TeMn. Boasl Ha BEIxoje u3 CO,°C

ePacuyeTHas Temn. Boasl Ha Bxoje B CO,°C

ePacuerHas TemI. HapyxHoro Bo3ayxa ansa CB,°C
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JlaHHbBIE BHOCSITCSI B COOTBETCTBHH C TEMIIEPATYPHBIM IpadukoM Kaxkaoro Mcrounuka u

LITTI B OTAENBEHOCTH, TAKXKE MTOTPEOUTENCH, PA0OTAIOIINX HA COOTBETCTBYIONTYIO MICTOUHHKY MTH

IITII cers. 3aTtem npousBoautcs Hananounslii u IloBepouHslil pacuy€r ais mepeonpeneineHus

roKa3arejiei THAPABINYCCKOI'0 peKuMa CETH.

13.2.

Pacuér JerHero TMAPABINYECKOIo PpeKumMa paGOTLI TEeIUIOBOH ceTH npu

MaKCHUMAJIbHOI HArpy3Ke ropsiuero BOA0CHA0KeHHsI B HEOTONUTEIbHbIN MePuo

Jl1st pacuéra ruIpaBIMvYECKOTO PeKUMa CETU TEIUIOCHA0KEHUS MPU MTEPEXOTHOM IIEPHO/IE

Tpe6yeTc;1 3aaHue€ COOTBETCTBYOIIHNX JJISI JAHHOTO PEXKHNMa 3HAYCHHI:

Hnst  pacuéra THUAPABIMYECKOTO PEXHMa CETH TEIUIOCHAOKEHUs JUIs JIETHETO

HEOTOINHTEJILHOTO TIepHoJa TpeOyeTcs 3aJaHhe COOTBETCTBYIOIIMX I JaHHOTO PEXKHMA
3HAUYEHUH:

4. HcTounuk:

ePacueTHas TemiiepaTypa B nojaromiemM Tpyoomnposoae, °C
ePacueTHas TemriepaTypa Hapy»KHOTO Bo3ayxa, °C

eTekyias TemmepaTypa BoJbl B o1aroleM Tpyoonposoe, °C
eTekymas TemrepaTypa Hapy>KHOT0 Bo3ayxa, °C

ePacueTHBII pacrnosaraeMblil Harop Ha BBIXOJIE U3 UICTOYHHKA, M
ePacueTHbIi Harop B 00paTHOM TpyOONpPOBOJI€ HA UCTOUHUKE, M

S. LITII

ePacuerHas Temneparypa Ha Bxozae 1 kontypa, °C
ePacuerHas Temneparypa Ha BbixoJe 1 koHrtypa, °C
ePacueTHas Temrieparypa Ha BXoze 2 KoHTypa, °C
ePacueTHas Temrieparypa Ha BbIxoJie 2 KoHTypa, °C
ePacniosaraeMsblii Harop BTOPOTro KOHTYpPa, M
eHanop B 06paTHOM TpyOOIIPOBOJIE BTOPOrO KOHTYpa, M
elicn. Temneparypa Boabl Ha Bxoze 1 koHTypa, °C
ellcn. TemMnepaTypa Bojbl Ha BeIxoJe 1 koHTypa, °C
ellcn. TemMnepaTypa Bojbl Ha BXoze 2 KOHTYypa, °C
elicn. Temneparypa Bozbl Ha BBIXOJE 2 KOHTYpa, °C
ellcn. pacxon 1 koHTYypa, T/4

ellcn. pacxon 2 KoHTYpa, T/4

ePacueTHas TemnepaTypa Hapy>KHOTO Bo3ayxa, °C
eTekymas TemnepaTypa Hapy>KHOTo Bo3ayxa, °C

6. [ToTpeburens:

ePacueTHas TeMII. CeT. BOJIbI Ha BX0/ie B MOTpeO.,°C
eKondpduiueHT n3MeHeHNs Harpy3Ku OTOIUICHUS
ePacuerHas Temir. Boasl Ha BeIxoje u3 CO,°C
ePacuerHas Temir. Boasl Ha Bxojie B CO,°C
ePacueTHas TemI. Hapyx)Horo Bo3ayxa ansa CB,°C

I[aHHLIC BHOCATCA B COOTBETCTBUU C TCMIICPATYPHBIM Fpa(I)I/IKOM Kaxxgoro MctouHuka u

L[ TTI B 0OTACTEHOCTH, TAKKE TIOTPEOUTENEH, pAaOOTAIOIINX Ha COOTBETCTBYIONTYIO VICTOUHUKY Mt
LITII ceTs.

Taxoke ay1a KOPPEKTHOM paboThl TpeOyroTCs M3MeHUTh «HoMep cxembl MOIKITIOYCHHS
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y3ma» aist LTTL.
Hns LTIl Hy)XHO M3MEHHTh HOMEpP CXEMBI MOJAKIIOYEHHS C PAacy€TOM TOTO, YTOOBI

Harpy3ka Ha OTOIUIEHWE M BEHTHIALMIO MOrjia ObITh MNpPUHATA B pacyére MpH HYJIEBBIX
3HayeHusax. Hampumep: cxema Ne2 «I[TII ¢ gByXcTyneHYaThIM CMEUIAHHBIM MOAKIIOYCHUEM

nonorpesateisieil ' BC u nezaBucumbiM npucoeauaenneM CO u CBy» 3amensercs Ha cxemy NeS

«ITII c JIBYXCTYIIEHYaTbIM CMEILIAHHBIM MOAKJIFOYCHUEM
nojorpeBaresnei I'BC u HEMOCPEICTBEHHBIM MPUCOEIUHEHUEM CO».
tre Q rBcC
r > | BN &
Il ey
| = M- B-TTmeo
Tli.. PT Al
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Pucynok 13.2 - Cxema Ne2 «I{TII ¢ AByXcTyneHYATHIM CMEIIAHHBIM
noakJo4Yenuem noaorpesaresieit 'BC u HesaBucumbiM npucoeannesneMm CO n
CB»
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Pucynok 13.3 - Cxema Ne5 «IITII ¢ AByXCTyneHYATHIM CMEIIAHHBIM
noAkJ/Jo4YeHuem noaorpesaresieii 'BC n HemocpeaCTBEeHHBIM NPHCOeTUHEHHEM
CO»

VY6enutses, yto Ha «cerax ['BC», OTCYyTCTBYIOT MOTpeOUTENH C WHBIMH CXEMaMU
HNOJKIIOUeHus,, Kpome cxeMmbl Ne26 «[loTpebutens ¢ OTKPBHITBIM BOAOpa3bopoM U
HUPKYJIAUMOHHOM smHueit»y u Ne27 «Ilotpeburens ¢ mnoporpeBarensimu ['BCy», Ttakke
MIPOM3BOJUTCS OTKIFOUEHHE TOTPEOUTENeH, Y KOTOPBIX OTCYTCTByeT Harpy3ka Ha ['BC, y
OCTJIBHBIX TPOU3BOIUTCS 3aMEeHa CXEMBbI MOMKIIOYeHHsS moTpedutens Ha Ne26 wmm Ne27 B

3aBUCHUMOCTH OT HaJIW4YHA Ha HOTpe6HTeHC TEIIO0OMEHHOTO O6OPYHOBaHHH U CHAOXEHHUS
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noTpeduTens ropsiueii Bogoi Ha Hy1bl [ BC B HeoTONMUTENbHBIN TIEPHO/I.

tre MBC
1=

Tl
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T2

3 an < tump

L & umpk
Pucynok 13.4 - Cxembl Ne26 «I[loTpeduTesib ¢ OTKPBITHIM BOAOPa300poM U
HUPKYJIAUMOHHOM JTUHHEI
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Pucynoxk 13.5 - Cxema Ne27 «IloTpedurens ¢ nogorpesareasivmu ['BC»

HTH, HC pa60Ta}omHe B HEOTOIMTEIbHBIN nepuoa OTKIIIOYAOTCA OT CCTH

TeriocHaOkeHus. 3areM npousBoautca Hamagounsii u  IloBepounblii  pacuér g

HGpGOHpGI{GJ’IGHI/IXHOKa3aTeJ'I€I7I THAPABINYCCKOr0o peKruMa CCTH.

13.3. Pacuér aBapuiiHOro rujpaB/IH4YeCKOro pe:xxuMa padoThl TeNJIOBOH ceTH ¢
OTKa30M O/THOT'0 M3 OCHOBHBIX TEIJIOHCTOYHHUKOB

JlUia pacuéra aBapuMHHBIX PEKUMOB IPM MMHUTALUKA OTKa3a OJHOTO W3 HMCTOYHUKOB
IIPOU3BOJUTCS OTKJIFOYEHUE YYaCTKOB CETH, OTKPBITHE WJIN 3aKpBITUE 3allOPHOM apMaTypbl
TpeOyromieiics B peanonaraeMoi CUTyallu. 3akpblTHE 3alIOPHON apMaTypbl MPOU3BOAUTCS C

MTOMOIIBI0 KOMaH/IbI «3aaun-HalTH OTKIIOYAIOIIEe YCTPOUCTBOY.
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CoobuyeHna
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ID=57591 Sansu=xkxa
ID=58089 Sansm=xxa
ID=58092 Sansu=xkxa
ID=57983 Sansu=xa
ID=57981 Sansu=xkxa
ID=71979 Saneuwxkra
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ID=70188 Sanemxkra
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ID=57902 Sanswxkra
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<Brxogn>

‘ CooSmeHMu Apma'rypa [
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< >

15 B

Pucynok 13.7 - CiMcOK OTKPBITHIX 3alIOPHBIX YCTPOICTB HA ceTAX BHIOPAHHOIO
HCTOYHMKA

[TogpoOHoe ommcaHue aBapUiHBIX pekUMOB INpuBeneHbl B Kuure 12 «OneHka Hane:KHOCTH

TerocHabxeHus» B Pasnene Ne7 «ABapuiiHble CXEMBbI MOKPBHITHS TEIUIOBOW HArpy3KH B aBapUIHBIX

(BKCTpCMaJ'IBHLIX) YCJIOBHUAX IIPU OTKa3daX Ha OCHOBHBLIX TEIINIOMCTOYHHKAX, MaruCTpaJbHbIX TEIIOBBIX

CCTAX UJIN HACOCHBIX CTAHIIUAX).
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