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1. OBIIMUE CBEJIEHMUSA

Cucrema EHTPATM30BAaHHOTO TEIIJIOCHA0KEHHS — OIHA M3 HAUOO0JIee CIIOKHBIX OTpaciei
KUIMITHO-KOMMYHAJIBHOTO XO3SIiCTBa C TOYKU 3PEHUS HMHXKEHEPHON HHQGPACTPYKTYphI, UTO
TpeOyeT MPUMEHEHUsS] CUCTEMHOI0 KOMIUIEKCHOTO MOJAXOJa JUIsl pellleHus TeKyIuX 3ajaad u
IJTAHUPOBAHUSL.

CoznaBaemasi B mporecce pa3paboTKU CXeMbl TeIIOCHAOXKEeHUS «DJIEKTPOHHAs MOJENb
CUCTEMBI TEIJIOCHA0KCHHS» TIO3BOJISIET IMPOBOJUTH HAa €€ OCHOBE aHAIU3 CYIIECTBYIOIIETO
noJio’keHus B cepe rertocHadxkenus Konetickoro I'O.

DOneKTpoHHas MOJENb CHCTEMbl TEIUIOCHAOKEHUs co3JaHa Ha 0asze IporpaMMHO-
pacuetHoro KomIutiekca «Zulu 2021y.

PyKOBOICTBO MMOJIb30BATENS MPOrPaMMHO-pacYeTHBIM KomiuiekcoM Zulu 2021 maxoaurcs
MO CCHUTKAM:

- T'UC Zulu: https://www.politerm.com/download/zulu/ZuluHelp.pdf

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

Lenu pa3paboTKu 3IEKTPOHHON MOJIEIH:

® Co3JaHUs eAMHON WH(GOPMAITMOHHOH MIaTGOPMBI IO CUCTEMaM TEIIOCHA0KCHHUSI
ropoja;

e noBblmeHUs A3(G(HEKTUBHOCTH HHPOPMAIIMOHHOTO OO0ECIeueHus] MPOIECCOB
NOPUHITHUS PElIeHUN B 00JACTH TEKylero (pyHKIMOHUPOBAHUS M IMEPCIEKTUBHOTO Pa3BUTHUS
CUCTEMBI TeINIOCHA0XKEHUS TOPOJIa;

® TMpOBENCHUSA €AMHON TMOJUTUKH B OpraHW3allMi TEKyIIed JesTeIbHOCTH
MPEINPUATHIA U B IEPCIIEKTUBHOM Pa3BUTUH BCEH CHCTEMBI TEIUIOCHAOKEHUS TOpO/Ia;

e o0ecreueHus] yCTOMUYHNBOTO TPaJOCTPOUTENLHOTO PA3BUTHI TOPOJIA;

e pa3pabOTKH Mep JJI MOBBIIIEHUS HAJIC)KHOCTH CUCTEMBI TeTNTIOCHA0KEHHS TOPO/Ia;

® MUHUMMU3AIUU BEPOATHOCTH BO3HUKHOBEHHUS aBAPUWHBIX CUTYyallMil B CHCTEME
TEIIOCHAOKEHUS.

Pa3paboranHas 351eKTpOHHAs MOJIENb NpeHa3HAUYEHa JJIs PELEeHUs CIEAYIOINX 3a1ay:

e CO3JaHUSl  OOILIErOpOJCKOM  DJIIEKTPOHHOM  CXEMbl  CYIIECTBYIOUIUX U
MEPCIIeKTUBHBIX TEIUIOBBIX CeTell M 00BEeKTOB cucteMbl TemmocHaOxkenus Komeiickoro IO,
MPUBSA3aHHBIX K TOIIOOCHOBE TOPO/Ia;

® ONTHUMH3AIUA CYIIECTBYIONMIEH CHCTEMBl TEIUIOCHAOKEHHUS (ONMTHMU3AIIMS
TUAPABIMYECKUX PEKUMOB, MOJECIMPOBAHUE MEPEepaCIpPEACIICHUs] TEIIOBBIX HAarpy30K MEXIY
HMCTOYHUKAMHU, ONPEAENICHUE ONTUMAIBHBIX JUAMETPOB MPOEKTUPYEMBIX U PEKOHCTPYUPYEMBIX
TETJIOBBIX CETEH U TEIIOCETEBBIX OOBEKTOB U T.J11.);

® MOJICTUPOBAHUS MEPCIIEKTUBHBIX BAPUAHTOB PA3BUTHSI CHCTEMBI TETNTIOCHAOKEHHSI
(CTPOUTENHCTBO HOBBIX M PEKOHCTPYKIIUS CYIICCTBYIOIIUX HCTOYHUKOB TEIJIOBOM DHEPTHH,
nepepacnpeieiecHue TEIMJIOBBIX Harpy30K MEXKIy HCTOYHHKAMHU, OIpPEACIEHHE BO3MOKHOCTH
MOAKTIOYEHUST HOBBIX TOTPEOUTENIEH TETUIOBOM YHEPTUH, ONIPEICIICHHE ONTUMAILHBIX BAPUAHTOB
KaueCTBEHHOTO M HAJIKHOTO 00€CTIeueHUs TeIIIOBOW SHEPTHUEH HOBBIX TOTPEOUTENEH 1 T.1.);

® OMNEPAaTHBHOTO MOJEIUPOBAHUS 00ECIIeUeHHsI TEIUIOBOM dHEpruel morpeduresneit
IIPU aBapUIHBIX CUTyalUsX;

® OMNEPaTHBHOIO MOJyuyeHUs: MH(GOPMAIMOHHBIX BBIOOPOK, CIIPaBOK, OTYETOB IO
CUCTEME B LI€JIOM IO CHCTEME TETNTIOCHA0KEHHSI TOpO/ia U TI0 OT/IEIbHBIM €€ 3JIEMEHTaM.


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

2. OIMMCAHUE W3MEHEHUW B DJJEKTPOHHOW MOJIEJIA CUCTEMBI
TEIIOCHABXEHHS KOIEMCKOI'O TO 3A NMEPHUOJ, NPEJIIECTBYIOIIAMN
AKTYAIM3AIIUA CXEMbI TEIIVIOCHABXEHUSA, C YYETOM BBEJIEHHbBIX B
SKCILTYATAIIMIO HOBBIX U PEKOHCTPYUPOBAHHBIX TEILIOBBIX CETEA U
COOPYKEHU HA HUX

IMpu axrtyanuzanuu Cxembl TeruiocHaOxkeHuss Ha 2024 ron B 4acTH W3MCHEHUN B
AJIGKTPOHHONH Mojenu cucteMbl TeruiocHaOxenust Komelickoro 'O HEoOX0AMMO OTMETHUTH
ClIeIyIolIee:

1) YureHbl peali30BaHHbIC MEPOIIPUATHS 10 CTPOUTEIBCTBY U PEKOHCTPYKIIHH TETIOBBIX
ceTen.

2) YureHbl MOTPEeOMTENN TEIUIOBOW SHEPTUM, MOJKITIOYMBIINECS K CYIICCTBYIOUIMM
TEIUIOBBIM CETAM 3a Mepuoj aktyanuzauuu (2022-2023 rr.).



3. T'PA®HUYECKOE INPEACTABJIEHHUE OBBEKTOB CUCTEMbI
TEILIOCHABXXEHUS C MPUBA3KOHN K TOIMOJIOT'MYECKOM OCHOBE

B xauectBe 6a30BOro mporpaMMHOro 00ecreuyeHus A pealiu3aluy JIeKTPOHHON MOoIeH
cucteMsl TeriocHaOxkenus Kormeiickoro I'O Obi1 BBIOpaH MPOrpaMMHO- PACYETHBIA KOMILIEKC
Zulu 2021. TIpu paboTe ¢ mporpaMMoi He TPeOYIOTCs IITyOOKHEe 3HAHUS [0 IPOTrPaMMHUPOBAHHIO,
JIOCTATOYHO YETKO ¥ TPAMOTHO C(HOPMYITHPOBATH IEJTH U C IIOMOIILI0 HMEIOIIUXCS HHCTPYMEHTOB
PEIINTh TOCTABIICHHBIC 33 [A4H.

Huxe mpencraBieHo KpaTkoe onucaHue (PYHKIMOHAIBHBIX BO3MOXKHOCTEM OCHOBHBIX
moxyaei PITK, HeoOX0MuMBIX JIJ1s1 CO3aHus U JaJIbHEHIIeH dKcIuTyaTanuu OM:

e reoundopmanuonnas cucrema I'MIC Zulu;

e [AKeT pacueToB cereil TemnocHabxkenus ZuluThermo;

e [Ipu HEOOXOIMMOCTH CO3/aHUS HECKOJBKHX pabodmx MeCT W pabdoThl depes
WurepHer - cepep reonH(opMaIioHHoON cructeMbl Zulu Server;

[To oxoHYaHWU BHEIPCHHS 3aKa3YUK CAMOCTOSATEIHHO OIPEICIIIeT IeIecO00pa3HOCTh
pa3BUTHS JAHHOW CUCTEMBI M HEOOXOJMMOCTh MPUOOPETCHHSI W BHEIAPCHUS IOMOJHUTEIBHBIX
MOJYJIEH.

3.1. T'eoundopmannonnas cucrema (I'MC) Zulu

I'NC Zulu — reoundpopmammonHas cucTtema, obecneunBaronias cOop, XpaHCHHE,
00paboTKy, AOCTYyH, OTOOpaKEHHE M PACHPOCTPAHEHUE MPOCTPAHCTBEHHO-KOOPAMHUPOBAHHBIX
JTAHHBIX, TO3BOJISIIOIIMX OCYIIECTBIATH MOJICIMPOBAHUE HHXKEHEPHBIX KOMMYHUKALUUH U
TPAHCHOPTHBIX CHCTEM.

I'eonndopmanmonnas cucrema Zulu mpeanasHadeHa i cozganus [UC npunoxeHui,
TpeOYIOIMX BU3yalU3allMM MPOCTPAHCTBEHHBIX NTaHHBIX B BEKTOPHOM M pacTpOBOM BHJE,
aHaJM3a MX TOMOJIOTHH U MX CBSI3U C CEMAHTUYECKUMU 0a3aMH JTaHHBIX.

I'NC Zulu mo3BosseT WMIOPTUPOBATH NaHHbIE W3 Takux mporpamm kak Maplinfo,
AutoCAD Release 12, ArcView. B pesynbraTe ummopra OyayT MOIYYEHBI BEKTOPHBIC CIIOH C
TOTOBBIMH OOBEKTaMH, TIPH 3TOM BCE XapaKTEPHCTUKH, TaKHe Kak MacmTal, IBET U 1p., OyayT
coxpaHeHbl. Eciin k o0bekTaM B 0OMeHHOM (opmarte Oblla MpUKpernsieHa 06a3a JaHHBIX, TO OHA
TaK e uMnoprupyercs B Zulu.

[Tomumo wmmmopra Zulu mo3BoNSET 3KCIOPTUPOBATH TpaUUECKHE IaHHBIE B TaKHe
dopmarel kak: .DXF, .MIF/.MID, .BMP, Shape .SHP. Dkcrnopt ceMaHTHYECKHUX TaHHBIX
BO3MOJKEH B AJIEKTpoHHYI0 Tabmuiy Microsoft Excel wnu crpanuiy HTML.

PykoBoACTBO TmONB30BaTENsl AJEKTPOHHOW MOJENM pa3paboTaHO Ha OCHOBAHHUU
pykoBozcts o ['MC Zulu (8.0) u ZuluThermo, npecTaBaeHHBIX TPOU3BOIUTEIIEM.

Cucrema o0ajaet CIeAyOIMMHA BO3MOXKXHOCTSIMH:

e CoznmaBarh KapThl MECTHOCTH B Pa3IMYHBIX T€OTpapUUECKIX CHCTEMaX KOOPAUHAT
U KapTorpa@uueckux NpOeKlIHsX, OToOpakaTb BEKTOpPHbIE TpapuuecKue JaHHbIE CO
CrIa)KMBaHUEM U O€3;

e OcyniecTBIsITh 00pabOTKy pacTpoBbIX H300paxkenuit hopmatoB BMP, TIFF, PCX,
JPG, GIF, PNG mpu momo1iy BCTpOeHHOTO TpadudecKoro peaaKkTopa;

e [lonb30BaThCs MaHHBIMHU C CEPBEPOB, MOepKuBaromuXx cnerupuxamuo WMS
(Web Map Service);

e C mOMOLIBIO CO37AaBAEMBIX BEKTOPHBIX CJIOEB C COOCTBEHHBIM OMHApHBIM



dbopmaTtoM, O0O0ECIEYUBAIOIINM BBICOKYIO CKOPOCTh pPabOThl, BEKTOPHU30BaTh PaCTPOBHIC
U300paxXeHus;

e [lpu BekTOpU3AIMH HCIOJIH30BaTh KAaK NMPUMUTHBHBIC OOBEKTHI (CHMBOJBHBIC,
TEKCTOBBIE, JTMHEHHbIE, MIIOMIAHbIE) TAK U TUIIOBbIE OOBEKTHI, OMMCHIBAEMbIE CAMOCTOSITEIILHO B
CTPYKTYpE CJI05;

e Paborath C ceMaHTHMYECKUMH JaHHBIMH, IMOAKIIOYAEMBIMHA K CJIOI0 U3 BHEIIHUX
ncrounrkoB BDE, ODBC nmu ADO uepe3 onmcarenu 6a3 JaHHBIX (1I0JIyYaTh TaHHBIE MOYKHO U3
tabnun Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server; ORACLE u npyrux
uctounnkoB ODBC uiau ADO);

e BrmonsATh 3anpockl K 0a3aM JaHHBIX C OTOOPaXCHHEM pe3yJbTaTOB Ha KapTe
(mouck omnpeneneHHol WHGOpMaNUU, HaXOXKJIEHUE CYMMBbI, MaKCUMalbHOTO, MHUHHUMAaJIbHOIO
3HA4YCHUS, U T.1.);

¢ BEIMOIHATE TPOCTPAHCTBEHHBIE 3aIIPOCHI IO OOBEKTaM KapThl B COOTBETCTBHHU CO
cnenudukanusmu OGC;

e CozgaBatb MOJIENb penbeha MECTHOCTH M CTPOUTH Ha €€ OCHOBE M30JIMHUH, 30HBI
3aTOIUIeHUs TPOMUIHN U pacTphl penbeda, pacCUUTHIBATH TUIOMIAIA U O0BEMBI;

e DKCIOPTUPOBATH JaHHBIE M3 CEMAHTHUYECKON 0a3bl WM Pe3ylbTaThl 3alpoca B
anekTpoHHyto Tabnuiry Microsoft Excel wiu ctpanuiy HTML;

e [IporpaMMHO WJIM TIO CEMAaHTHYECKHMM JaHHBIM CO3/1aBaTb TEMaTHYECKHE
PacKpacku, ¢ MOMOIIBI0 KOTOPBIX MEHSIETCSI CTUIIb OTOOPaXKeHHUS 00BEKTOB;

e BrBOOUTH sl BceX 0OBEKTOB CIIOS HAIMUCH UM OUPKH, TEKCT HAIMUCH MOXKET
KakK OpaThCsl U3 CEMaHTUYECKOI 0a3bl MTAaHHBIX, TAK U TIEPEOTIPEIENIATHCS MPOTPAMMHO;

e OrobOpaxarb O00BEKTBI cj0s B ¢opmare 1iceBno-3D, mo3BossIONIEM
BU3YAJIM3UPOBATh OTHOCUTEIBHBIE BHICOTHI O0BEKTOB (HAIIPHMEP, BEICOTHI 3/JaHHN );

e (Co3maBaTh U UCHOJb30BaTh OUONMOTEKY TIpadUUecKUX 3JIEMEHTOB CHCTEM
TEIUIOCHAOKEHUS U PeKUMOB UX (PYHKIIMOHUPOBAHUS;

e (Co3maBaTh pacyeTHBIE CXEMbl HH)KEHEPHBIX KOMMYHHKAIMI C aBTOMaTHYECKUM
(GbopMHpOBaHHEM TOMOJIOIMU CETH U COOTBETCTBYIOIINX 0a3 JaHHBIX;

e VI3MeHATH TOMOJIOTHIO CeTel M PEKUMBI PaOOTHI €€ 3JIEMEHTOB;

e Pemare  TOmosorumueckue  3ajaud  (M3MEHEHHE  COCTOSHUS ~ OOBEKTOB
(mepexItoYeHnsi), MOUCK OTKIIOYAIONIMX YCTPONCTB, MOWCK KpaTYaMIIuX MyTed, MOHCK
CBSI3aHHBIX 0OBEKTOB, MOUCK KOJIEI);

e Jlnst OBICTPOTO MEepeMelIeHus] B HYy)KHO€ MECTO KapThl YCTaHABIMBATH 3aKJIaJIKH
(3aKymagKa Ha TOYKY Ha MECTHOCTH C ONPEACICHHBIM MAacIITabOM OTOOPaKEHHS W 3aKjaJKa Ha
OTpeieIeHHBIH 0OBEKT 1051 (BechMa y100HO, eClii 0OBEKT - IBWKYIIMNCS 10 KapTe));

e C 1OMOIIBIO TPOEKTOB PACKPBIBaTh CTPYKTYypy TOIO WJIM HMHOTO OOBEKTa,
N300paKEHHOTO Ha KapTe CXeMaTHIHO;

e (Co3maBaTh MakeThl I1€YaTH;

e lImMnoprupoBath rpaduueckue JTAHHBIE u3  Maplinfo

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

e DxkcrnoptupoBath rpaduyeckue nanHbie B MapInfo (MIF/MID), AutoCAD Release
12 (DXF), ArcView (SHP) u Windows Bimmap (BMP);

e CosznaBath Makpochl Ha si3bikax VB Script unum Java Script;

e OcymiecTBIATh TPOrPAMMHBINA TOCTYN K JAHHBIM 4epe3 O0BEKTHYIO MOJENb IS



HaIMcaHusi COOCTBEHHBIX KOHBEPTEPOB;
e (Co3zmaBarh COOCTBEHHBIC NMPWIIOKEHHS, paboTaroue 1moja ympasieHuem Zulu.

3.1.1. Opranu3zanus rpaduyecKux JaHHBIX

I'padmyeckue naHHBIE OpraHu3oBaHbl TocioWHO. (ol SBISIETCS  OCHOBHOM
WHGOPMALIMOHHON  eAWHMIeH cuUcTeMbl. Kaxkapli O00BEKT CIos HMEeT yHHUKaIbHBIN
unentuduxatop (ID nnm «xmouy). B mporpaMMe npuMeHSIFOTCS CISAYIOIINUE TUITBI CIIOEB:

® BEKTOpHBIE CJIOU;

® PaCTpPOBBIC CJIOU;

e crou penbeda;

e ciou ¢ cepsepoB WMS (Web Map Service).

BexkTopHbIe ciion

OOBEKTHI BEKTOPHOTO CIOsl  JENATCS Ha TMpocTble (MPUMUTUBBI) W  THIIOBBIE
(k1accuUIMPOBAHHBIEC OOBEKTHI).

[IpUMHUTHBBI MOTYT OBITH:

" TOYEYHBIE (MUKTOTPAMMBbI U «CUMBOIIBI»);

" TEKCTOBBIE;
" JuHEeHHbIC (JIMHUH, TOJUINHUN);
" [UIOHIa/IHbIe (KOHTYPBI, IOJTUKOHTYPHI).

TunoBble OOBEKTHI OMHCHIBAIOTCA B OMOMMOTEKE TUMOB 00BEKTOB. Kaxapli THI
ONMCHIBACT IUIONIAIHOM, JTUHEHHBIN WM CUMBOJBHBIA THUIIOBOW rpa@uueckuil 0ObEKT, UMEeT
M0JIb30BATEIbCKOE Ha3BaHHWE U MOXKET OBbITh CBS3aH C COOCTBEHHOW CeMaHTH4ecKoi 0a3oi
JTAHHBIX.

Kaxnpit Tum o0beKTa MOXKET HWMETh HECKOJIBKO PEXKHUMOB, KOTOPBIE HMEIOT
MOJIb30BaTEIbCKOE Ha3BaHUE WM 33JAI0T Pa3IUYHbIE CIOCOOBI OTOOPa)KEHUS TaHHOTO THUIIOBOTO
00BeKTa.

TunoBbie 0OBEKTHI MOTYT OBITh:

® TouYeyHbIe (MUKTOTPAMMBI HJIA «CHUMBOJIBI»);
® JuHelHbIe (JINHUU, TOJTUIUHIN);
® [UIOMIAHbIE (KOHTYPBI, TOTUKOHTYPHI).

ATpuOYyTHUBHBIC WM CEMaHTHYECKHE TaHHbIE BEKTOPHOTO CIIOS XPaHATCS BO BHEIIHEM
HMCTOYHUKE JAHHBIX U MOAKIIOYAIOTCS K CIOI0 Yepe3 COOCTBEHHBIN omucarenb 0a3bl naHHBIX. K
OJTHOMY CJIOIO MO>KET OBITh OJKITFOUEHO MOMEePEMEHHO POU3BOIBHOE YHCIIO CEMaHTUYECKHX 0a3
JnaHHbIX. [[pUMUATHBBI TTOJIB3YIOTCST OOIIEH CEMaHTHYECKOW 0a30# aHHBIX, TUTIOBBIE OOBEKTHI -
CcOOCTBEHHOM /7151 Ka)KJ0ro TUMa (0JHAKO JUISl pa3HbIX TUIIOB MOYKHO MOJKIIIOUUTE OJIHY U TY K€
6azy).

PacrpoBbie ciion

PactpoBeiM ciioem MokeT ObITh JHOO OTAENBHBIN PacTPOBBI OOBEKT, JIMOO Tpymma
pacTpoBBIX 00BEKTOB. PacTpoBas rpyrimna MOXKET COJIep:KaTh MPOU3BOIBHOE YUCIO PACTPOBBIX
O0BEKTOB WJIM BJIOKEHHBIX PACTPOBBIX Tpymm. YWCIO pacTpoB B CJIO€ OTPAHUYEHO JIHIIb
JIMCKOBBIM MPOCTPAHCTBOM (ZUlU cripaBiisieTcsi ¢ mMojeM U3 HECKOJIBKHUX THICSY PAcTPOB).

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

Pabora ¢ cucreMaMu KOOPAUHAT M KapTOrpapuuyecKMMHU NMPOEKIUAMM .

I'padnueckue mnaHHBIE MOTYT XpAHUTHCS B PA3IUYHBIX CHCTEMax KOOpPAMHAT H
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0TOOpa)KaThCsl B PA3JIMYHBIX IPOEKIHAX TPEXMEPHOM MOBEPXHOCTH 3€MJIM HA MIIOCKOCTb.

Cucrema mnpexanaraeT HabOp IpENONPENCICHHBIX CHUCTeM KoopauHar. Kpome Toro
IIOJIB30BATEIb MOXKET 33/1aTh CBOK CUCTEMY KOOPAMHAT C MHAMBUyAJIbHBIMU IapaMETPaMHU IS
MO JICPKUBAEMBIX CUCTEMOU IIPOCKIIAMN.

B wactHOoCTH, 3Ta BO3MOYKHOCTH IIO3BOJIIET IIPU H3BECTHBIX IapaMeTpax (Kirouax
IIepexo/ia, MPUBA3BIBATh JIaHHBIC, XPaHSIIAECS B MECTHOM CUCTEME KOOpAMHAT, K OJHOW M3
1J100aIbHBIX CUCTEM KOOPHMHAT.

JlaHHBIE MOXKHO IIEPENPOCLMPOBATh U3 OJHON CUCTEMBI KOOPAMHAT B JPYTYIO.

3.1.2. Opranu3amnus CeMAHTHYECKHX JaAHHBIX

CemaHTHYECKHME JaHHBIC TMOAKIIOYAIOTCS K CIIOK0 M3 BHEIIHUX HCTOoYHHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) uiu ActiveX Data Objects (ADO)
yepes onucarenau 0a3 JaHHBIX.

[Tony4ats qaHHBIE MOXKHO U3:

e TaoOmur Paradox, dBase, FoxPro;
e Microsoft Access;
e Microsoft SQL Server;
e ORACLE;
e npyrue ucrounuku ODBC unu ADO.
Bo3MoxeH UMITIOPT/IKCIIOPT JaHHBIX B CIEAYIONUE GOopMaThI:
e Maplnfo MIF/MID;
o AutoCAD DXF;
e Shape SHP;
e Dkcnopt kaptel (Windows Bitmap (BMP));
e DOkcnopT ceManTuueckux gaHHbIX (Microsoft Excel, HTML, TekcToBblil popmar).

3.1.3. IlpeacraBieHue JaHHBIX HA KapTe

Kapra moxeT conepkaTh MNpPOU3BOJILHOE YUCIO Tpaduueckux cinoeB.OgHH U Te Ke
rpadguueckue clom MOTYT OBITh TOMEIIEHH B pa3Hble KapThl C pa3HBIMH HACTpOHKaMu
otoOpaxenus. Kapra umMeer BO3MOXXHOCTh 3a/1aHUs MOJIH30BATENLCKOTO UMEHH, 11BeTa (poHa U
MacCIITaOHOW CETKHU.

JlaHHbBIE, XpaHATIMXCS B pa3HBIX CHCTEMaX KOOPJAMHAT, MOKHO OTOOpaXkaTh Ha OJTHOM KapTe,
B OJIHOU W3 KapTorpadgudeckux nmpoeknuit. [Ipu 3ToM mepecueT koopauHaT (€ciii OH TpeOyeTcs)
W3 OJTHOTO JaTyMa B JIPYTOW U W3 OJTHOM MPOEKIUU B JAPYTYIO MPOU3BOJAHUTCS MPU OTOOPaKEHUH
"Ha nety".

[TpyuMHUTHUBBI MOTYT UMETHh UHIUBUAYAIbHBIE CTUIN OTOOpa)keHus (1IBET, CTUJIb, TOJIUHA
JIMHUM; IIBET U CTUJIb 3JIMBKU; TUKTOrpamMma; popmart Tekcta). TurnoBble 00bEKThl UMEIOT CTHIIb
B 3aBUCHMOCTH OT PEKHMa (COCTOSIHMS), KOTOPBIH onpeensercs B ONOINOTEKH TUIIOB 0ObEKTOB
cnosi. CTHIIb NPUMHUTHUBOB MOXKET IMEpeonpeAesaTh KapToil, Uid BCeX MNPUMUTHUBOB MOXKHO
IPUHYAUTEIBHO 3a/1aTh OJIUH CTHJIb.

Ctunb OOBEKTOB MOKHO MEHSTh C IMOMOINBIO TEMAaTUYECKUX packpacok. IIpum stom
packpacka MOKeT ObITh CO3/1aHa 110 CEMAaHTHUYECKUM JaHHBIM HUJIH IPOTPaAMMHO.

EcTh BO3MOXHOCTb BBIBOAMTH JJISi BCEX OOBEKTOB CIIOSI HAANMUCH uian Oupku. Tekcrt
HAJIMUCH MOXET OpaThCsl M3 CEMAaHTHMYECKOM Oa3bl NaHHBIX. TEKCT HAAMHCH TaKkKe MOXKET
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NEePEeonpeeNsITbCsl MPOrpaMMHO. BUPKM TeHepupyroTcsi aBTOMAaTUYECKH, HO MOTYT IMOTOM
paccTaBIsATHCS MOJIB30BATEIEM B HY)KHOE PaCIOIOKCHHUE U B HY)KHOU OpUEHTAIUH.

Jlyist OBICTPOTO TEepeMEIeHUsT B HY)KHOE MECTO KapThl MOXKHO YCTaHABJIHMBATh 3aKJIAKU.
3akagka Ha TOYKY Ha MECTHOCTH C OIPEICICHHBIM MacIITaOOM OTOOpa KeHUS.

KapTty MoXxHO medataTh ¢ pa3jiHYHBIMH OMIUSIMU (Ha OJHOW CTPAHMIIC WJIM HECKOJIBKUX
CTpaHHLaX, B 33/JlaHHOM MaciuTabe WM BOUCAB B 3aJaHHbIe Ta0apuThl, Ha CTpPAHMIIAX IS
MOCJEAYIOEH CKICHKH U T.1.).

3.1.4. Opranu3zanus KapTt

NmeeTcst BO3MOKHOCTD YAOOHO OpraHU30BaTh KapThl, 00bEMHEHHBIE OO TEMATHKOM.
COBOKYITHOCTh KapT, OOBbEIUHEHHBIX OOIIMM IT0JIb30BATEILCKHUM HMEHEM M, €Clid TpeOyercs,
Ha0OPOM MEPAPXUUECKUX CBS3CH MEX/y STHMHU KapTaMH, IIPEICTABISAET COOOH MPOEKT.

B pamkax mpoekta KapThl MOXHO CBSI3BIBATh MEKIY COOO C IMOMOIIBIO THIEPCCHUIOK.
['unepccpiika ompepessieTcss OT OOBbEKTa B OIHOH KapTe K JPYrodl Kapre ¢ yKa3aHHEM
MECTOPACIIOJIOKECHUS U MacITada.

3.1.5. PenakTupoBaHune 00beKTOB

JUis peAakTUpOBaHUs U BBOJIa OOBEKTOB MPEAYCMOTPEHBI:
Bo3MoxHOCTH BBOJA U PEJAKTUPOBAHUS:

® BBOJI C 9KpaHa MBILIKON

e BBOJ I10 KOOpAWHATAM C KJIaBUATypPhI

® TpPacCUpPOBKA JIUHUHI

® aBTO3aMbIKaHHE KOHTYpOB

® BBIPE3Ka/KOMMPOBAHNE/BCTABKA - 1yOJIMpOBaHUE

® [I0BOPOT OOBEKTA.

e omepanuu oTMeHbl/Bo3Bpara aeiicteus (Undo / Redo).
PenaxkTupoBanue rpynmsl 0ObEKTOB:

e yJaleHue - IepeMelleHue;

e 1yOIMpOBaHUE;

® TIOBOPOT - BBIPE3Ka/KOMMPOBAaHNE/BCTABKA.

® pEIAaKTHPOBAHUE JIEMEHTOB O0BEKTA:

e [iepeMelleHHe/y1aleHne/BCTaBKa y3JI0B;

® [epeMenieHue/yaaieHue peoep;

e pa30HeHHE yJacTKa CHMBOJBHBIM O0OBEKTOM;

e TpaHcopmaus.
3.1.6. BexTopHbIe oBepJieliHbIe ONlEPALUH

Ogepiielt - onepanus HaJOKEHUs JIPYT Ha Jpyra JABYX WIH Oojiee ClI0eB, B pe3yibTare
KOTOpOH 00pa3yeTcsi OJIMH MPOU3BOAHBINA CJION, COAEPIKAIUNA KOMITO3HUIIHIO TPOCTPAHCTBEHHBIX
00BEKTOB MCXOJHBIX CIIOEB, TOIMOJIOTUIO 3TOW KOMIO3MIIMU M aTpUOyThI, apuPMETHUECKU HIIN
JIOTUYECKH MPOU3BOIHBIE OT 3HAUEHUH aTpUOYTOB UCXOAHBIX OOBEKTOB.

[TognepxuBarOTCs CleyOINE BEKTOPHBIE OBEPJICHHBIE ONEPALIAN:

e o0BeanHEHHE 00BEKTOB C HacienoBaHueM ID (YHHKaIBHOTO HACHTU(UKATOPA);
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® pa3beIMHEHHE OOBEKTOB;

® pazJelieHUe OJIHOTO 00OBEKTA IPYMIIOi 0OBEKTOB;

e BBIPE3Ka U3 OJHOTO 0OBEKTA 00JIACTH TPYIIIBI 0OBEKTOB;

e oOTpe3aHue 00beKTa BHE 00JIaCTH TPYIIIBI APYTHX OOBEKTOB;
® Y3IJIOBaHUE;

e OydepHbIe 30HBI;

® TIOCTPOCHHE KOHTYPOB IO CETH.

3.1.7. KoppekTHpOBKa pacTpoB

B cucreme peanmn3oBaHa KOPPEKTHPOBKA PACTPOBBIX  (hailyIoOB,  COAepIKaILINX
CKaHMPOBAHHYIO C IUIAHIIETOB TOMOOCHOBY. KOppeKTHpOBKa HWCKaKEHUH CKAaHHUPOBAHUS
IPOM3BOIUTCS 110 TOUKAM pacTpa, KOOpIUHAThI KOTOPHIX U3BECTHBI. Kak MUHUMYM JTOJKHBI ObITH
U3BECTHBI YETHIPE TOUKH, ONPEACISAIOIINE YIJIbl [UIaHIIeTa.

IIponerypa KOppeKTUPOBKH CO3J1a€T HOBBIN pacTp, yIibl KOTOPOI'O COBMAJAIOT C yIJIaMU
IUTaHIIETa, T.€. IpolLeypa KOPPEKTUPOBKU 00pe3aeT OTCKaHUPOBAHHBIE, HO JIUIIIHUE TOJISL.

3.1.8. MO)ICJII/IPOBaHI/Ie ceTeil M TOMOJIOrHYeCKHe 3a1a4Yd Ha CeTSX

Hapsny ¢ o6bruabeiM s TUC pa3geneHueM 0OBEKTOB Ha KOHTYpBI, JIOMaHbIE,
KOMOWHHPOBAHHBIC KOHTYpBI, KOMOWHHPOBAaHHbIC JIOMaHble, ZUlU mojiepKuBaeT JIHHEHHO-
Y3JI0BYIO TOIOJIOTHIO, YTO IT03BOJISIET MOAEINPOBAaTh HHKECHEPHBIE CETH.

Tononoruueckas cereBas MOJeNb IMpeJICTaBIseT coOOW rpad ceru, y3namu KOTOPOIo
ABIIIOTCS TOYEUHBIE OOBEKTHI (KOJOALBI, UCTOYHUKH, 3aIBUKKH, PYOWIBHUKH, MEPEKPECTKH,
NoTpeOUTeNH U T.11.), a pedpamu rpada sSBISAIOTCS JTUHEUHBIE 00BEKTHI (Kabeau, TpyOOpOBO/IbI,
Y4acCTKU JJOPOKHOM ceTu U T.1.).

Tomosnornuecknif  penakrop co3JaeT MaTeMaTH4yecKyro Mojenb rpada cetu
HEMOCPEACTBEHHO B Tpolecce BBoAa (pucoBaHus) rpaduyeckoit nHpopmanuu. Hcmonbdys
MOJIEJIb CETH MOKHO pEIIaTh Psii TOMOJIOTMYECKHX 3aad, MOUCK KpaT4yallIero IyTH, aHaIu3
CBS3HOCTH, aHAJIU3 KOJIELl, AaHAJIN3 OTKJIFOYEHHH, IOUCK OTKJIFOYAKOIUX YCTPOUCTB U T.1. MOXKHO
MEHSTb COCTOSIHHUSI 0OBEKTOB (IIEPEKIIOUEHNUS1) C MOCIEAYIOIIMM aBTOMAaTHYECKUM OOHOBIICHHEM
COCTOSIHUSL BCeM ceTH (Hampumep, BKJIIOUEHHME/BBIKIIOUEHHE 3aJBUKKH TpyOOIpOBOJA),
BBIMOJHATh TOUCK OTKJIIOYAIOMIUX YCTPOUCTB ((OpMUpOBaHHME CIHUCKAa OOBEKTOB, MMEIOIIMX
MPU3HAK «OTKJIIOYAIOIEe YCTPONUCTBOY», IPU OTKIIOYEHUU KOTOPBIX BHIOpAHHBIH OOBEKT TaKkKe
MEPEBOJUTCS. B COCTOSIHUE «OTKJIIOUEH»), KpaTYallIuX MyTe (HaXxOOuTh KpaTyallivii MyTh MO
CeTH MEX]y BbIOpaHHBIMU y3JaMH C yY€TOM HAampaBiIeHHI y4YacTKOB), CBSI3aHHBIX OOBEKTOB
(HaxOAUTCS MHOXKECTBO OOBEKTOB CETH, TOCTHXKUMBIX U3 BEIOPAHHOTO y3J1a CETH, JOCTH)KUMOCTh
MOXET ONpeAeNsaThbcsl 0e3 ydera HalpaBlIEHUS Y4YacTKOB, C YYETOM M IPOTHB HAIPaBICHUS
YUYacTKOB), UCKATh BCE KOJIbIIA CETH, B KOTOPbIE BXOJAT BCE BHIOPAHHBIE OOBEKTHI.

CeTb BBOAMTCA KaK COBOKYITHOCTh THIIOBBIX TOYEYHBIX OOBEKTOB, COECTUHEHHBIX
TUIIOBBIMHU JINHEHHBIMU 00BbEKTaMH, UMEIOIIMMH IPU3HAK «ydacTok». Hpopmaius o TOmonoruu
bopMupyeTcsi aBTOMAaTUYECKH , €CIIN IIOTSHYTH) 3a Y3€ll WK pedpo, CBsI3aHHbIE 00BEKTHI TAKKE
nepemenatoTcsi. OObEKThI CETH MOXKHO OTKPEIJIATh U 3aHOBO IPUKPEIUIATH IPYT K APYTy OIHUM
JBAKCHUEM MBIIIIKH.

Mopuenb cetn Zulu siBnsieTcst OCHOBOM JJ1st paOOThI MOJYJISl pPACUETOB HHKCHEPHBIX CETel
ZuluThermo.
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3.2. Moayab ZuluThermo

Moayne ZuluThermo mo3Boisier co3narh pacyeTHYHO MaTeMaTHYECKYH) MOJECIb CETH,
BBIMIOJHUTH MACIOPTHU3AIMIO CETH U HAa OCHOBE CO3JaHHOW MOJENU pemaTh WH(OpMAalUOHHbIE
3a/layy, 3a/la4yd TOMNOJOTMYECKOr0 aHaJIU3a W BBIOJHATh Pa3jJu4HbIE TEIJIOTUIPABINYECKUE
pacyeTsl.

Pacuery mnonanexar TyNHMKOBbIE M KOJBLEBBIE TEIUIOBBIE CETH, B TOM 4YHUCIE C
MOBBICUTEIBHBIMA HACOCHBIMU CTAHLUSMHU U JIPOCCETUPYIOMIMMHU yCTPOHCTBaMH, paboTaromue
OT O/IHOTO WJIM HECKOJIbKMX UCTOYHHUKOB.

[IporpaMMa npeagycmaTpuBaeT TEIJIOTUAPABINYECKUM pacyeT ¢ MPUCOEINHEHUEM K CETH
UHAMBUAYaIbHBIX TemaoBblX MyHKTOB (MTII) u nenrpanbubix TemnoBblx myHKTOB (L[TII) mo
HECKOJIBKMM JIECITKaMU CXEMHBIX PEIICHH, IPUMEHAEMbIX Ha TeppuTopun Poccuu.

Pacuer cucrem TemocHaOXEHUST MOXKET MPOU3BOJAUTHCS C YUETOM YTEUEK M3 TEIIOBOM
CETH U CHUCTEM TEIJIONOTPEOICHHUS, a TAKKE TEIUIOBBIX MTOTEPh B TPYOOIPOBOAAX TEIIOBO CETH.

Pacyer TemnoBbIX mMOTEph Bemercs JUOO MO HOPMATUBHBIM MOTEPSIM, JUOO TIO
(aKTUYECKOMY COCTOSTHUIO U3O0JISLINN.

Pacuetsr ZuluThermo moryTt pabotaTh Kak B TECHOW HHTErPAIlMK ¢ TEOMH(DOPMAITHOHHON
cucreMoit (B Bume moxayis pacmmpenus [MC), tak u B BUIE OTHETBbHON OHOIMOTEKH
KOMIIOHEHTOB, KOTOPbIE MO3BOJISIOT BBIIOIHATH PACU€Thl U3 MPUIIOKEHHH 110JIb30BaTENEH.

CocraB 3agau4:

® [IOCTPOCHHME PACUETHOU MOJENH TEILIOBOM CETH;

® [acrnopTU3alus OOBEKTOB CETH;

® HaJaJ04YHbIN pPacyeT TEIUIOBOU CETH;

® [IOBEPOYHBIN pacyeT TEIUIOBOM CETH;

® KOHCTPYKTOPCKHMH pacueT TEIJIOBOW CeTH;

e pacueT TpedyeMoil TeMIepaTypbl Ha HCTOUHUKE;

® KOMMYTAaIIMOHHBIE 33]1a4H;

® TIOCTPOCHHUE MbE30METPUUECKOr0 rpaduKa;

® pacyeT HOPMATHUBHBIX MTOTEPH TEIUIA YEPE3 U3OJISLIHIO.

3.2.1. MocTpoeHue pacyeTHON MO/eJIM TENJOBOM CeTH

IIpu pabGore B reoMH(OPMAIIMOHHOW CHCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCHUTCS C TIOMOIIbIO MBIIIKK WM 10 KoopAuHaTaMm. ITpu aTom cpasy Gpopmupyercs pacueTHas
mogenb. Ilocne rpaduyeckoro n300pakeHUs] CHCTEMBbl TEINIOCHAOKEHHUSI HEOOXOIUMO 3a1aTh
pacyeTHble mapaMeTpbl 0OBEKTOB U BBHITIOJIHUTH COOTBETCTBYIOLINE PACUETHI.

TenoBast ceTh BKIIIOYAaeT B ceOsl CeIyrOIMe OCHOBHBIE OOBEKTHI: HCTOYHMK, YIaCTOK
(TpyOoTipoBOIBI), TTOTpEeOUTENs W y37bl: IeHTpaibHble TerioBblie mMyHKTH (L[TII), HacocHsle,
3aMOPHYIO U PErYJIUPYIOUIYIO apMaTypy, KaMepbl U Ipyrue 3JIEMEHTHI.

HcTrounuk

Hcmounuk — 3T0 CUMBOJIBHBIM 00BEKT TEIUIOBOM CETH, MOJEIUPYIOMIUN PEXKUM pabOThI
kotenbHON win TOLI. B maTremarnueckoil MOAENN NCTOYHUK IIPEJCTABIISIETCS CETEBBIM HACOCOM,
CO3JAIOIIMM pacrojaraéMplii Hamop, W NOANUTOYHBIM HACOCOM, ONPEACISAIONIMM Hamop B
oOpatHOM TpyOompoBoae. YCIIOBHOE O0O3HaYeHHE WCTOYHHMKA B 3aBHUCUMOCTH OT pPEXHMa
paboThI mpencTaBiieHo Ha pucyHke. [Ipu paboTe HECKONBKUX UCTOYHUKOB HA OJTHY CETh OJIMH U3
HUX MOJKET BBICTYNaTh B KAYECTBE MMKOBOUW KOTEJILHOM.
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L BEMKOMEH
‘ OTKHIYEH

Pucynok 3.1 - YcioBHoe H300paskeHne HCTOYHHKA

Yuacrok
Yuacmok - 310 TMHENHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
e JameTp TpyOOnpoBOa;
® THUI POKJIAJIKH,
®  BUJ U30JIALIUY;
® pacxoJ TEIJIOHOCUTEIISL.

JIByxTpyOHasi TerioBas CeTb N300pa)xkaeTcs B OJHY JIMHUIO U MOXKET, B 3aBUCUMOCTHU OT
YKeJIaHHsI TI0JIh30BATEIS, COOTBETCTBOBATH MIIM HE COOTBETCTBOBATH CTAHIAPTHOMY M300payKEHHIO
ceru mo 'OCT 21-605-82.

Kak 110601 00BeKT CeTH, y4aCTOK UMEET Pa3HbIE PEXHMBI PA0OTHI, HAIPUMED, KOTKIIOYEH
NOJAIOIINN» WIM «OTKJIIOUEH OOpaTHbI», cM. pHc. «Pexumbl M300pakeHUs ydyacTka» OTH
PEKUMBI TIO3BOJISIFOT CMOJICIMPOBATh MHOTOTPYOHBIE CXEMBI TETIJIOBBIX CETEH.

Pexim 1 BenioueHwl oba Tp-aa v T
Pexum 2 . Beikntouerel oba Tp-aa T T
Peaxum 3 OTxnioueH oDpaTHEIN Tp-g T T
Pexwm 4 OTknioyeH nogawwmi Tp-a T T
lNone3oeaTenscroe niobpaneHne ceTi Wzobpawenue cetn no MOCTY 21-605-82

Pucynok 3.2 - U300pa:keHHe HECKOJBKUX COCTOSTHUI Y4acTKOB, 3aJlaBaeMbIX Pa3HbIMHU
pexKuMaMHu

Y3en

V3en - 370 CUMBOJIBHBIN 00BEKT TEIUIOBOI ceTH. B TemnoBoii cetu y3mamu SBISIOTCS BCe
O0BEKThl CETH, KpOME€ HCTOYHHKA, MOTpeOuTeNs M ydyacTKoB. B maremarnueckoil Mopaenu
BHYTpPEHHEE IpeJ/CTaBlieHne 00BEKTOB (KpOMe MCTOUHHUKA, rmorpedutens, nepembruku, LTI u
PEryJIsATOPOB) MOJECIUPYETCS IBYMs Yy3JaM{, YCTAaHOBJICHHBIMH Ha TOJAIOIIEM M OOpaTHOM
TpyOOIpoBOIaX.

VYcnoBHoe 0003Hau€HHE Y3JOBBIX OOBEKTOB B 3aBHCHUMOCTH OT pEXHMa paboThI
IPECTaBJIEHbI HA PUCYHKE 3.
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» cMeHa avameTpa

Pucynok 3.3 - YcjoBHOe H300paskeHne y3J0BbIX 00bEKTOB

IIpocTbIM y3110M B MOJENM CUMTAETCSA JIIOOOW y3el, 4bM CBOWCTBA CIIELUAIBHO HE
oroBopeHsl. [IpocToil y3en CiyKUT TONBKO JUIsl COeAMHEHMs] Y4acTKOB. TakuMM y3iaamu s
MOJIEIN SBIISTIOTCS TETIOBBIE KaMEPhI, OTBETBIICHHSI, CMEHBI IMaMETPOB, CMEHA THIIA TIPOKJIAIKU
WM THITA U3OJISIUH U T.1T.

LlenTpanbHble TeNJIOBbIe MYHKTHI

Llenmpanvuwiti mennosou nynkm (L[TII) - 3TO y3€J NOMOJIHUTEIBHOTO PEryJIUPOBAHUS U
pacripesiesieHusl TeIIoBoM sHepruu. Hammume Takoro ysma mnoapasymeBaeT, 4TO 3a HHUM
HaXOJUTCsl TYNHUKOBasi CeTh C MHAMBHIyadbHbIMH NoTpeOutensimu. B LTIl MoxxeT BXOIuThH
TOJIbKO OJJMH YYacTOK U TOJBKO OJMH YYaCTOK MOXET BBIXOAMTH. [Ipruem BXoAsmuil yyacTok
UET CO CTOPOHBI MAarucTpajiy, a BBIXOJSIIMN yYacTOK BEJET K KOHEUHBIM MOTPEOUTEIIsIM.
Buytpennss koauposka LTIl 3aBUCHUT OT ero cxembl NPUCOEAMHEHUS K TEIIOBOM ceTH. JTo
MOYET OBITh TPYIIIOBON 3J€BATOP, IPYNIIOBOM HACOC CMEIICHHSI, HE3aBUCUMOE TIOIKITIOYCHUE
rpynnsl norpeduteneid, Ooitepsl Ha I'BC u T.1. Ha naHHBII MOMEHT B pacnopsKeHUH
nosib3oBarens 28 cxem npucoenunenus L[TII.

o

i

)

MarucTpane
3
3
r
3

O

Pucynok 3.4 - U3o0pa:kenue LITII

BcenomorarebHbId y4aCTOK

Bcnomozamenvuelii  yuacmoxk - yKa3plBaeT Hayalo TPyOONpPOBOAOB  TOPSYETO
BOJIOCHAOKEHUS TPU YeTHIPEXTPYOHOU TeruioBoi cetu mocne L[TII. Dto Hebombmoit ydyacTok
3aKaHYMBAETCA TPOCTBIM Yy3JIOM, K KOTOpPOMY TMOJAKIIOYaeTCs TPyOONpOBOA TOpPSUEro
BOJIOCHA0KEHUs, Kak MmokazaHo Ha puc 5. «[loakmodenue Tpydomnposoga ['BCy.
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Pucynok 3.5 - [loakawdyenue Tpydonposoga 'BC

MoTpeduTean

Ilompebumens — 3T0 KOHEUHbIH OOBEKT yyacTKa, B KOTOPbIM BXOAUT OAMH MOAAIOLIMHA U
BBIXOJUT OAMH OOpaTHBI TpyOompoBon TeruioBoi cetu. Ilox moTpebuteneM mnoHUMaeTcs
aOOHEHTCKUI BBOJ B 3/1aHUE.

YcinoBHoe 0003HaUEHHE TTOTPEOUTENS B 3aBHCUMOCTH OT peXHMa paboThI MPEICTaBICHO

. BEMOYaH
. OTENHYeH

PucyHnok 3.6 - YcioBHoe u3o0paskeHue norpedureas

Ha pucyHke 3.6.

[ToTpeOuTens TENIOBOM SHEPTHH XapaKTEepU3yeTCs paCUETHBIMU Harpy3kaMy Ha CUCTEMY
OTOIICHUsI, CUCTEMY BEHTUJSIIMM W CHUCTEMY TOpSYEro BOJOCHAOKEHHS U pPacUeTHBIMU
TEeMIepaTypaMud Ha BXOJ€, BBIXOJE€ NOTPEOMTENs, MU pacueTHOM TeMIepaTypodl BHYTPEHHETrO
BO3/yXa.

B ogHOnMHEHOM IpeCcTaBICHUH TOTPEOUTEND - 3TO Y3JI0BOM 3JIEMEHT, KOTOPBIM MOXKET
OBITH CBSI3aH TOJIKO C OJJHUM YYaCTKOM.

BHyTpeHHssT KOOupOBKa MOTPEOUTEN CYIIECTBEHHO 3aBUCHUT OT €ro CXeMbl
MIPUCOEANHEHUS K TEIUIOBOM ceTH. CXeMbl MOTYT OBITh 3J1€BaTOPHbBIE, C HACOCHBIM CMEUICHUEM, C
HE3aBUCHMBIM MPHUCOECTUHEHUEM, C OTKPBITHIM WJIM 3aKpbhITBIM oTOOpoM Boabl Ha I'BC, ¢
peryiasaTopaMy TeMIIepaTypbl, OTOILUIEHHs, pacxoda U T.A. Ha TaHHBIA MOMEHT B PacHOpsKEHUH
noJjb30Bartess 46 cxeM MPUCOEAMHEHUS TOTpedUTeNe.

Ecnu B 31aHMM HECKOJIBKO Y3JIOB BBOJA, TO OOBEKTOM «IIOTPEOUTENB» MOXKHO OIMUCAThH
KaXIbIif BBOJI. B TO)ke BpeMsi Kak OMH NOTPEOUTETh MOKHO ONHCATh LENbIA KBAPTaJl HIIH 3aBOJ,
3a/1aB JIJIsl TAKOTO MOTpeduTesnsi 0000IICHHBIE TETIIOBBIC HATPY3KH.

O0001IeHHBIH TOTPEOUTEIb

Ob6obwennwviti nompebumens — CAMBOJIbHBIA 0OBEKT TEIIJIOBOM CETH, XapaKTEpU3YIOIIUNCs
noTpeOIsIEMBIM PACX0JIOM CETEBOM BOJIBI MITH 33JJaHHBIM COIPOTHUBIICHUEM. TakuM norpeduTenem
MOYKHO MOJIEITUPOBATh, HAIIPUMeEp, OOIIYI0 HATPY3Ky KBapTaja.

YcnoBHoe 0003HauUeHHE 0000IIEHHOTO MOTPEOUTEINS B 3aBUCUMOCTH OT PeXHMa paboThI
IIPEICTABIICHO HA PUCYHKE 7.
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BKINMHOYeH
OTKINMNKOYeH

Pucynok 3.7 - MU300pa:keHue 00001IeHHOTO0 MOTPeOUTEIA

Takoit 00BEKT yZOOHO MCIIOJIB30BaTh, KOIZA BO3HHKAET HEOOXOAMMOCTb pacCUMTaTh
THJPABIUKY ceTH 0e3 HHPOpMAaLMU O TEIUIOBBIX HAarpy3kaXx M KOHKPETHBIX CXeMax
IPUCOETUHEHUs TOTpeduTeNel K TermioBoi cetu. Hampumep, npu pacuetre MarucTpajibHbIX ceTel
UH(POPMALIUU O KBAPTAJIBHBIX CETAX MOKET HE ObITh, a JJIs1 OLIEHKH IIOTEPh HAaIlopa B MarucTpasix
JOCTAaTOYHO 3a/1aTh OOOOIIEHHBIE pacxXogpl B TOYKAaX MPHUCOCIUHEHUS KBAapPTAJIOB K
MarucTpajJbHON CETH.

B onnonuHelHOM M300paskeHNH HE TpeOyeTcs: MOJKII0YaTh 0000IEHHBIN MOTPeOUuTENh
Ha OT/EJIBHOM OTBOJAIIEM y4acTKe, KaK B Cilydae mpocToro mnorpeburens. To ecTs B 3TOT y3en
MOYKET BXOJIUTh U/WIIU BBIXOIUTH JIF000€ KOJINYECTBO YYACTKOB. DTO [103BOJIIET OBICTPO U YA00HO,
C MMHMMAaJIbHBIM KOJIMYE€CTBOM MCXOJHBIX JaHHbIX.

l
s ~ > ———o

MCTOYHHK 060G EeHHbI2 NOTReEHUTENH

Pucynok 3.8 - BapuaHThl BKJIIOYeHHe 00001IeHHBIX NOTPeduTe1eii

3aaBHIKKA

3aosusicka - PTO CUMBOJIBHBIM OOBEKT TEIUIOBOH CETH, SBIISIONIMICS OTCEKAIOIIHM
YCTPOMCTBOM. 3aJIBHKKA KPOME JIBYX PEKUMOB PaOOTHI (OTKPBITA, 3aKPHITA), MOXKET HAXOIUTHCS
B IIPOMEXKYTOUYHOM COCTOSIHUU, KOTOPOE OIpeIeNseTCs CTENEHbIo e¢ 3aKphITus. [IpomexxyTouHoe
COCTOSTHUE 33/IBIXKKH JIOJDKHO OMPEENSIThCS IPH €€ PeKUME pabOThI

’ .;::jj:] OTKPbITA

N 3aKpbITa

Pucynok 3.9 - Ycii0BHOe n300paskeHue 3a1BHKKH

YcnoBHOE 0003HAYCHHE 3aIOPHO-PETYIUPYIOIIETO YCTPOHCTBA B 3aBUCMOCTH OT PEXKHMa
paboTHI:
3a7BIKKAa B OJHOJIMHEHHOM H300paKCHUHM MPEACTABISACTCS OJHUM Y3JIOM, HO BO
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BHYTPEHHEM TIPE/ICTABJICHUU B 3aBUCUMOCTH OT 3aJlaHHBIX MAPaMETPOB B CEMaHTHYECKOH Oa3e
TAHHBIX, MOKET OBITh YCTAHOBJICHA HA 000X TPYyOOIIPOBOAAX PUC

bed -

b—
p4

Pucynok 3.10 - OnHosinHeiiHOe 1 BHYTPeHHe NpeacTaB/jeHue 3aABHKKH [lepemMbiuka

Ilepembiuxa - ’TO CUMBOJIBHBIH OOBEKT TEIJIOBOH CETH, MOJICIUPYIOIIUI YIaCTOK MEXKTY
HOJAIOUIMM M 00paTHBIM TPyOOIIpOBOJaMHU.

VYcioBHOe 0003HaUEHNE IEPEMBIYKH B 3aBUCUMOCTH OT pekuMa paboThl IPEACTABICHO Ha
pucynke 3.11.
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OTEPBITA

3dKpBITa

Pucynok 3.11 - YcjioBHOe npecTaB/ieHHE MEePEeMbIYKH

[TepembIuka IMO3BOJIAET CMOJCIUPOBATh YYACTOK, COCAMHSIONIMN TOMAIOIMNUNA M OOpaTHBIN
TPyOOIpPOBOIBL. B 3TOT y3ei1 MOKET BXOUTh H/HITH BBIXOJUTH JTFO00E KOJIMISCTBO YUACTKOB.

Pucynok 3.12 — [lepemblIuka

Tak kak mepemMbpluka B OJHOJMHEHHOM HM300pa)KEHUU TMpEACTaBIeHA Y3JI0M, TO IJIf
MOJICTTUPOBAHUS COEAMHEHUS MEXKIY MOJAIONIUM TPYOOIPOBOJOM OJTHOTO y4acTKa M 0OpaTHBIM
TpyOONPOBOIOM IPYTOro y4acTKa OJIHOTO dIEMEHTA «IepeMbIuKkay HefgocTaTouHo. [ToHanobsTes
elle JIBa y4acTKa: OJMH TOJBKO MOJAIONINH, IPYTO - TOJBKO 0OpaTHBIM.

i = = g = ) O -
o

h

Pucynok 3.13 - CoequHeHHe MeK1y MOJAIIUM TPYOONPOBOJAOM OJJHOTO YYACTKA U
00paTHBIM TPYOONPOBOAOM APYIroro y4acTka

HacocHas cranuus

Hacocnas cmanmyus — CUMBOJIBHBIH OOBEKT TEIUIOBOM CETH, XapaKTEPHU3YIOUTUHCS
3a/IaHHBIM HaIlOPOM WJIM HAIIOPHO-PACXOJAHOW XapaKTEPUCTUKON YCTAHOBIEHHOIO Hacoca.

HacocHast cranuus B OJHOJMHEWHOM H300paKeHMM MPEICTABISETCS OTHUM y3i1oM. B
3aBHCUMOCTH OT TaOJUYHBIX IapaMeTPOB 3TOr0 y3ja HACOC MOXKET OBITh YCTaHOBJICH Ha
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MOIAIOIIEM UJTM 0OpaTHOM TPyOOIpoBOIE, JINOO HA 000MX TPyOONPOBOAaX OJHOBpeMEeHHO. J[iis
3aJaHMsI HallPaBJICHUS JICWCTBUS HACOCA B ATOT Y3€J TOJIbKO OJJUH Y4aCTOK 00s3aTeIbHO JI0JKECH
BXOAUTH U TOJIBKO OJUH YYAaCTOK OOJIKCH BBIXOAHWTD.

H=10mn H=-10n

H=—10n H=10m

PucyHnok 3.14 - HacocHasi craHuusi

Hacoc MoxHO MonenupoBaTh ABYMsi crocoOamu: OO KaK HIEAIbHOE YCTPOWCTBO,
KOTOpPO€ U3MEHSET JIaBJIEHUE B TPyOOIIPOBOJE HA 3a/laHHYI0 BEIMYMHY, MO0 KaK yCTPOUCTBO,
paboTaroliee ¢ y4eToM peaabHON HaloOpHO-PACXOAHON XapaKTepPUCTUKU KOHKPETHOTO Hacoca.

B mepBoMm ciyuyae mpocTo 3ajlaeTcs 3HAYEHHE HAlopa Hacoca Ha MOJAIOIIEM H/WIn
oOpatHOM TpyOonpoBoje. Eciiu 3HaueHue Haropa Ha 0OAHOM U3 TpYOOIIPOBOJIOB PaBHO HYJIIO, TO
HAcoC Ha 3TOM TpyOOIpoOBOJE OTCYTCTBYeT. Eciau 3HaueHHe Hamopa OTPULATENBHO, TO 3TO
03HayaeT, YTO HAacoC paboTaeT HaBCTPeUy BXO/AIIEMY B HETO YYaCTKY.

H =_1 On H= —f_l On
H=-—10n H=10n
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Pucynok 3.15 - [Ibe3omeTpuyeckue rpadpuku

Ha pucynke 3.15 BuAHO, Kak pa3JIMYHbIC HAINpPaBICHHUS YYaCTKOB, BXOIAININX U
BBIXO/SIIMX U3 HACOCA B COYETAHUU C Pa3HbIMM 3HAKAMHM HAIIOPa, BIMSIOT Ha pe3yJIbTaT pacyera,
0TOOpa’keHHBIN HAa MTHE30METPUUIECKUX rpaduKax.

Korna 3amaercs TOJNBKO 3HAUEHHWE HAIOpa HA HACOCE, OHO OCTAETCsS HEU3MEHHBIM HE
3aBMCHMO OT IIPOXOJIAIIETO YEPE3 HACOC pacxoa.

Ecnu monenupoBaTh paboTy Hacoca ¢ yauetom ero QH xapakrepuctuku, To cieayeT 3a1aTb
pacxo/ipl U HAIlOPBI HA TPaHUIaX pabodel 30HbI Hacoca.
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Pucynok 3.16 - HanmopHo-pacxoaHasi XapaKTepUCTHKA Hacoca

[To 3amanHBIM ABYM TOYKaM OMpeensiercs napadoia ¢ MAKCUMyMOM Ha OCH JIaBIICHUH, 1O
KOTOpO# pacueT u OyJeT ompeleNsTh Hamop Hacoca B 3aBUCUMOCTU OT pacxoaa. Cremyer
OTMETHUTh, YTO XapaKTEPUCTHKA, 3aJaBaeMasi TaKuM 00pa3oM, MOXKET OTIMYAThCSA OT peaibHOU
XapaKTepUCTHKU Hacoca, HO B Mpejenax paboueid o0mactu 0ob6e XapaKTepUCTUKH MPAKTUYECKU
COBIMAJIAIOT.

Jlnist onMcaHusi HECKOJIBKUX TapajuIeNIbHO PabOTAIOMIMX HACOCOB AOCTATOYHO 3a/1aTh MX
KOJIMYECTBO, U  pE3yJIbTUPYIOIIAs XapakTepuUCcTHKa OyAeT omnpelesieHa IMpU  pacuere
aBTOMAaTHYCCKH.

Tak kak Harmopkl Ha TpaHUIaX pabodeii 0bIacTu Hacoca OepyTcs U3 CIIPAaBOYHUKA U BCETIa
MOJIOKUTEIBHBI, TO HaNpaBlieHWE MACHCTBHsS TaKOro Hacoca OyJIeT OMpeAensiTbhCs TONBKO
HaIlpaBJIE€HUEM BXOJSILETO B Y3€] y4acTKa.

Apoccenupyromue ycTpoucTraa

poccenupyrowue ycmpoiicmeéa B OJHOJIMHEHHOM MPEACTABICHUH SIBISIIOTCS y3JaMH, HO
BO BHYTpeHHefI KOOWPOBKE - 3TO AOMOJHUTCIBHBIC YUYACTKH C MOCTOAHHBIM WM NECPEMCHHBIM
compoTuBiieHueM. B npoccenupyromuii y3en o00s3aTeNbHO JOKEH BXOIUTH TOJIBKO OJWH
Y4aCTOK, U TOJIBKO OAMH YYaCTOK M3 y3Jia JOJIKCH BBIXOOUTD.

Ha nogawwen npySonpoboge Sregq

i { i) - L
< = in = -

D . Fa P

Ha oSpamyon npySonpofioge

O - & - )
O - ﬁh - O
S e .
Sreqg

PucyHnok 3.17 - J/Ipoccenupywiiue ycTpoiicTBa
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JApoccenbHas maiida

Jpoccenvuaa waiiba - 3TO CUMBOJBHBI OOBEKT TEIJIOBOM CETH, XapaKTepU3yEeMBbIi
(MKCUPOBAHHBIM CONPOTHUBICHHEM, 3aBUCSIIMM OT auamerpa mailwl. [IpoccenpHas maiiba
UMEET JIBa peXUMa paboThl: BBIUMCIIAEMAs U yCTaHaBIMBaeMas. Y CTaHaBIUBaeMas Iiaiiba 3To
HEperyJIupyeMoe CONPOTUBIICHHE, TO BETMYMHA FACHMOTO IIaif00# Haropa 3aBUCUT OT KBaJpaTa,
IPOXOJALIEro yepes 1maiidy pacxoja.

BblyMcnAeMan WwWaiba

[ j YeTaHagnueaeMan wainba

Pucynok 3.18 - YciaoBHoe npeacTaBjieHne maiiobl

Ha pucyHnke BUIHO, KaKk MEHSIOTCS IOTEPH Ha Ilaiibe, YCTAaHOBJICHHOM Ha MOJAaoLIeM
TpyOOIIPOBOJE, IIPHU YBEIUUYEHUH PACcX0/ia Yepe3 Hee B JiBa pasa.
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Pucynok 3.19 - XapakTepucTHKH JApocce/bHbIX aii0 Peryasitop naBjeHus

Pezynamop oaénenus - yCTpOUCTBO C MEPEMEHHBIM CONPOTUBIIEHUEM, KOTOPOE MO3BOJISET
HOJ/IEP’)KUBATh 3a/laHHOE JIaBI€HHE B TPyOONpPOBOJAE B OINPENCIEHHOM JAMaNa3oOHe U3MEHEHUs
pacxona. Perynsarop naBieHUs MOXKET yCTaHaBIMBAThbCs KaK Ha MOJAIOIIEM, TaK U HAa 0OpaTHOM
TpyOompoBo/e.
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Pucynok 3.20 - PeryasTop naBjieHust

Ha pucynke 3.20 mokaszaHo, 4TO Mpu yBEJIMYEHUHU B J[BA paza pacxoja yepe3 peryisarop,
YCTaHOBJICHHBIH B OOpaTHOM TpyOONpoOBOJAE, NAaBICHHE B PEryJIUPYEMOM Y3Jie OCTaeTcs
MOCTOSTHHBIM.

Benuunna conpoTuBIEHHS PETYIATOPa MOKET U3MEHSATHCS B IIpejienax OT 0ECKOHEUHOCTH
JI0 COIPOTHUBIIEHUS ITOJIHOCTHIO OTKPBITOrO peryaropa. Eciu ycnoBust paboThl CeTH 3aCTaBIsAIOT
pPEeryjisiTop TOJHOCTBIO OTKPBIThCS, TO OH HAayMHAeT pabdoTaTh KaK HEPEryJupyeMblii
JIPOCCENUPYIOLIUN Y3€El.

Peryasitop pacnoJiaraemoro Hanopa

Pecynamop pacnonacaemozo Hanopa - 5TO CHMBOJBHBIM OOBEKT TEIUIOBOW CETH,
MOIJIEP>KUBAIOIIUH 33JaHHBIN pacrojiaraeéMblil Harmop mnocie ceos.

PaGora perynsitopa pacronaraeMoro Haropa aHaJIoTUYHa paboTe perynsaropa JaBICHUS,
TOJILKO B A3TOM CJy4yae pEryJjiaTop cTapaeTrcsl JepKaTb IOCTOSHHON 3a/JlaHHYI0 BEIMYUHY
pacrojaraeMoro Haropa.

E perynaTtop pacnonaraemoro Hanopa Ha nogatwowem Tpybonpoeoge

E perynaTop pacnonaraeMoro Hanopa Ha ob6paTtHom TpyGonposoge
PucyHnok 3.21 - YciaoBHoOe npeAcTaBJeHHEe PEryJsaTOPOB Hamopa
Peryasitop pacxoana
Pecynamop pacxooa — 3TO CHMBOJBHBI OOBEKT TEIJIOBOH CETH, TMOIJICPKUBAFOIINI

3aJaHHBIM ITOJIE30BATCJICEM paCXod TCIINIOHOCUTCIIA.
PCFYJ'ISITOp MOKHO YCTAaHABJIMBATb KaK Ha MOAAIOIICM, TaK U Ha O6paTHOM TPYGOHPOBOI[C.
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ﬁ PerynaTop pacxoda Ha nogatolem Tpybonposoge

ﬁ perynaTop pacxoja Ha o6paTHoM TpyGonposoae

PucyHnok 3.22 - YcJjI0BHOe npeAcTaB/IeHHE PEryJasiTOPOB pacxoaa

3.2.2. Hanaxo4yHblii pacyeT TenJOBOM ceTH

[lenpto HanmaJOYHOrO pacyera SBISETCS oOecreueHue MOTpeOuTeNell pacuyeTHBIM
KOJIMYECTBOM BOJBI M TEIUIOBOM »HEpruu. B pesynbrare pacdera OCYMIECTBISIECTCS IMOAOOD
AJIEBATOPOB M MX COTEJI, TPOU3BOAUTCS PACUET CMECUTEIIBHBIX M JPOCCETUPYIONINX YCTPONCTB,
OTpeNeNsieTCss KOJMYECTBO M MECTO YCTAaHOBKHM JIPOCCENBbHBIX 1mail0. Pacuer woxer
IMPOU3BOAUTHCA IIPU U3BECCTHOM paciiojiara€MoM Halope Ha UCTOYHHUKE U €0 aBTOMAaTUYCCKOM
noxbope B cilydae, eclii 3aJJaHHOT0 Haropa He JOCTaTOYHO.

B pesynbrare pacuera onpeAenstoTcs pacXxoAbl U MOTepH Harlopa B TpyOONpoBO1aX, HATOPHI
B y3JaX CeTH, B TOM YHUCIE pacrojaraeMble HAmopbl y MOTpeOuTeNnel, Temmeparypa
TEIUIOHOCHUTENIS B y3/1aX CeTH (IIPU yueTe TEIUIOBBIX MOTEPb), BEIMYHMHA U30BITOUHOTO HAIopa y
noTpeduTeneil, TeMneparypa BHyTPEHHET 0 BO3IyXa.

JpoccenupoBanre H30BITOYHBIX HAIIOPOB HA A0OHEHTCKUX BBOJAX IMPOU3BOMAT C TOMOIIBHIO
COTIEJI DJIEBATOPOB U APOCCENbHBIX mai0. [[poccenbHbie maiOpl epes aOOHEHTCKUMHU BBOJAMHU
YCTAHABJIMBAIOTCS AaBTOMATHYECKH Ha TOZAIOIIEeM, OOpaTHOM WM 00OMX TpyOOIpoBOIaX B
3aBUCUMOCTH OT HEOOXOJUMOTO JJIS CHUCTeMbl THApaBIWdYecKkoro pexuma. I[lpu pabdore
HECKOJIbKMX UCTOYHMKOB Ha OJJHY CE€Th ONPENEIAETC pacipeie]IeHue BOAbl U TEIUIOBOM SHEPTUU
Mex 1y uctouHukamu. [logBoauTcst GanmaHc Mo BOJE U OTIYIIEHHON TETUIOBOM IHEPrHer MEexX Iy
UCTOYHUKOM U mnoTrpedutensiMu. Omnpeaenstorcs MOTPEOUTENH U COOTBETCTBYIOIIUNA UM
HCTOYHUK, OT KOTOPOTO JaHHbIE TOTPEOUTENH MOIYYalOT BOJY U TETIOBYIO SHEPTHUIO.

3.2.3. TloBepouHblii pacyeT TeNJOBOH CeTH

[lenpto mOBepOYHOro pacyera sSBISIETCS ompeaeneHue (aKTHUECKUX PacxoJioB
TETJIOHOCUTENISI Ha YYacTKax TEIJIOBOM CETH M Y TOTPEOUTENeH, a TakKe KOJIMUYECTBE TETIOBOM
DHEPruM TONy4yaeMoi TMOTpeOuTeNeM TMpU 3aJaHHOW TeMIlepaType BOJbI B TOJAIOIIEM
TpyOOIPOBO/IE M pacroIaraéMoM Harope Ha UICTOYHHKE.

Co3naHHas MaTeMaTHYecKass HMHUTAllMOHHAs MOJENIb CHCTEMbl TEIUIOCHAOKEHUs,
Cily’Kalas Juis pelieHHs MOBEpOYHON 3aJaud, MO3BOJISET aHAJTU3UPOBATh THAPABINYECKUNA U
TEIUIOBOM peXHUM pabOThl CHCTEMBI, a TaKXe MPOTHO3UPOBATh H3MEHEHHE TeMIepaTyphl
BHYTPEHHET0 BO3]lyXa y nmorpedutesneil. PacueTsl MOTYT IPOBOAUTHCS MPH PA3TUUYHBIX HCXOTHBIX
JaHHBIX, B TOM 4YHUCJIC aBapHﬁHBIX CUTyallusiaX, HAIIPUMCEP, OTKIIOYCHHUU OTACIBbHBIX YYaCTKOB
TEIIOBOH CCTH, II€pCaavYn BOAbI U TEIIOBOM SHEPIrruu OT OJJHOT'O HCTOYHHKA K JPYTroMy I10 OTHOMY
U3 TpyOONpOBOJIOB U T.A.

B pesynpraTe pacuera ompenessioTCS pacxXoAsl W MOTEpU HAmopa B TPyOONpOBOJAX,
HArophsl B y3JlaX CETH, B TOM YMCJE pacliojiaraéMble Hamopbl y moTpeOuTeneil, Temmeparypa
TEIJIOHOCUTEJIS B y3J1aX CEeTH (IIPU YUETE TEIUIOBBIX IOTEPD), TEMIIEPATYPbl BHYTPEHHET O BO3/1yXa
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y NoTpeOuTesel, pacxolpl U TEeMIEpaTypbl BOJbl Ha BXOJE M BBIXOJE B KAKAYIO CHCTEMY
teronoTpebnenus. [Ipu paboTe HECKONBKUX HCTOYHMKOB Ha OJHY CETh ONpeAesseTcs
pacnpezesieHue BObl U TEIIOBOW SHEPrUM Mex Ay ucTouHuKamu. [logBoautcs 6anaHc o Boae u
OTITYIIEHHON TEMJOBOH SHEpPrueil MeXAy HCTOYHMKOM U morpedutensmu. Omnpenensrorcs
NOTPEOUTENN ¥ COOTBETCTBYIOLINI UM UCTOYHHK, OT KOTOPOTO JaHHBIEC OTPEOUTEH MOTY4atOT
BOJly Y TEIIJIOBYIO SHEPTHUIO.

3.2.4. KOHCTPYKTOPCKHIi pacyeT TeNJIOBOH CeTH

[{enpr0 KOHCTPYKTOPCKOTO pacyeTa sBISETCS ONpeIesieHue TMaMeTpoB TpyOOIIpoBOI0B
TYIUKOBOW M KOJIBIIEBOM TEIUIOBOM CETH IPH MPOIYCKE MO HUM PACYETHBIX PACXOJO0B MpHU
3aIaHHOM (MJIM HEM3BECTHOM) pPacrojlaraeMoM Harope Ha UCTOUHHUKE.

JlanHast 3a1a4a MOKET OBITh UCIIOJIb30BaHA TP BBIJIAYE Pa3pEHICHHS Ha IMOAKITIOYCHUC
noTpeOuTeNeH K TETUIOBOM CETH, TaK KaK B KAYECTBE MCTOYHUKA MOKET BBICTYIIATH JIFOOOH y3e
CUCTEMBI TEIUIOCHAOKEHUS, HAlpUMep, TeIuIoBast kamepa. J{iis 6Gosee riOKOro penieHust JaHHOH
3aJ]a4M PEeyCMOTPEHa BO3MOXXHOCTh HW3MEHEHHUsS CKOPOCTH JIBUYKEHHS BOJBI MO y4acTKam
TEIUIOBOM CETH, YTO MPUBOAWT K HU3MEHEHHUIO JAMAMETPOB TPYyOOINpOBOJa, a 3HAYUT U
pacrosjaraeMoro Hamopa B TOYKE MOJKIIoueHUs. B pesynbrare pacuera ompenensroTcs
TUaMeTpbl TPpyOONPOBOAOB TEIUIOBOM CETH, pacrojlaraeMblil HArop B TOYKE MOJKIIIOUEHUS,
pacxoipl, MOTEpU HANOpa W CKOPOCTH JIBIKEHUS BOJBI HA Y4aCTKAaX CETH, PacIoJiaracMbie
HaIophl Ha NOTPEOUTEISIX.

3.2.5. Pacuer TpedyeMoii TeMInepaTypbl HA HCTOYHUKE

Henbto 3amaum dBISETCA OIpe/eIeHHME MUHUMAJIbHO HEOOXOIMMOHM  Temreparypbl
TEIUIOHOCUTENS] Ha BBIXOJE W3 HCTOYHMKA Il OOecledyeHus Yy 3aJaHHOTO IOTpeduTelns
TEMIIEPATYPbl BHYTPEHHETO BO3/1yXa HE HM)KE PACUETHOM.

3.2.6. KomMyTaumnoHHbIe 3212491

AHanmu3 OTKJIIOYEHHUH, NepeKIoueHui, MOUCK Oymkaiieid 3amopHON apmMaTypsl,
OTKJIFOYAIOLIEH Y4aCTOK OT UCTOYHHUKOB, WJIU MTOJIHOCTHIO U30JIMPYIOLIEN YY4aCTOK U T.J.

3.2.7. IIbe3omeTpuyeckuii rpadpuk

[lenpr0 MOCTPOCHMS MHE30METPUUECKOTO TpaduKa SBISICTCS HArsSIHAS WILTIOCTPALIHS
pe3yJIbTaTOB TUAPABIMYECKOr0 pacyera (HajlaJo4yHOro, OBEPOYHOr0, KOHCTPYKTOPCKOI0).3TO
OCHOBHOHM aHAIUTHYECKHH HHCTPYMCHT CIICOHAIMCTA IO THAPABINYCCKUM pacd€TaM TCILIOBBIX
cereit. Ilbe3omerp mpexactaBmsieT coOoit TpaduuecKkuil JOKyMEHT, HA KOTOPOM H300pa’keHbBI
JUHUM JaBIIEHUN B TONAIONIEH M OOpaTHON MarucTpaisx TEMJOBOW CETH, a Takxke Mpoduib
penbepa MECTHOCTHM BIONb OMPEICIIEHHOTO IYTH, COEAMHSIONIET0 MeXay co0oil 1Ba
MPOU3BOJIBHBIX y3J1a TEIUIOBOM CETH 1O HEPa3pbIBHOMY MOTOKY TerioHocutens. Ha
MEE30METPUUYECKOM TpaduKe HArJISAHO MPEACTaBIECHBI BCE OCHOBHBIE XapaKTEPUCTUKH PEKUMA,
MOJTyYE€HHbIE B pe3ysbTaTe TUAPABIMYECKOr0 pacyera, IO BCEM y3JaM M y4acTKaM BIOJb
BBIOpAaHHOTO MYTH: MAHOMETPUYECKHUE [AaBIICHUS, IMOJHbIE U YJeNbHbIE MOTEpU Hamopa Ha
y4acTKax TEeIIOBOM CeTH, pacrojaraeMble JaBJIEHHS B Kamepax, pacXoJbl TETIOHOCHUTEIS,
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nepemnaabl, CO3aBacMbIC HAa HACOCHBIX CTAHIUAX U UCTOYHHKAX, H30BITOYHBIE Haropel U T.A.
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Pucynok 3.23 - [Ibe30meTpuueckuii rpaguk

L{BeT 1 CTUIIb IMHUI 33Ja€TCs MOJIb30BATENIEM.

B Ttabmune mnon rpadMKoM BBIBOAATCS U KaKIOrO y3j1a CETH HAMMEHOBAHWE,
reofie3uueckas OTMETKa, BBICOTa MOTPEOWTENsA, HAmopbl B TMOAAOIEM H  00paTHOM
TpyOOIpOBOJaX, BEIMYMHA JAPOCCEIIMPYEMOro Hamopa Ha Imaiibax y morpeOuteneil, morepu
HAropa 1Mo y4acTKaM TEIUIOBOW CETH, CKOPOCTH JIBUKECHHUS BOJIBI Ha YYaCTKaX TETUIOBOM CETH U
T.1. KonmuuecTBo BRIBOAMMOI 1101 rpadikoM HH(POPMALIMU HACTPAUBAETCS MOJIb30BaTEIIEM.

dakTuyeckue npe3omMerpuyeckue rpaduku npuseaeHsl B [Ipunoxennn 1 k I'mase 3.

3.2.8. Pacyer HOpMATHBHBIX OTEPH TeI1a Yepe3 U30JISILHNI0

[lenpro gaHHOrO pacyera SIBISETCS ONPEACICHUE HOPMATUBHBIX TEIUIOBBIX IOTEPh YEpE3
M30JISIIMI0 TPyOOnpoBoA0B. TemoBble MOTEPU ONPEAEIIAIOTCS CyMMapHO 3a I'oJl ¢ pa30UBKOM 1o
MecsiaM. [IpocMoTpeTh pe3ysibTaThl pacueTa MOKHO KaK CyMMapHO IO BCEH TETJIOBOM CETH, TaK
U MO KaXJOMY OTJEIbHO B3ATOMY HMCTOYHHKY TEIUIOBOM JHEPIHUM M KAXKIOMY LEHTPAIbHOMY
termoBomy TyHKTY (L[TIT). Pacuer wmoker OBITH BBINIOJIHEH C YYE€TOM TOMPABOYHBIX
KOd((UITMEHTOB Ha HOPMBI TEIUIOBBIX MOTEPb.

Pe3ynbraThl BBITOJHEHHBIX pacue€TOB MOKHO dKcropTupoBath B MS Excel.

3.2.9. Cepsep reonnpopmanmnonnoii cucremsl Zulu

ZuluServer - cepep I'MC Zulu, mnpemocraBisfomuii BO3MOXHOCTh COBMECTHOM
MHOTOIIOJIH30BaTEIBCKOW PAOOTHI C TEOJAaHHBIMH B JIOKAJIBHOW CETH W TJIO0AIBHOM CeTH
Nurtepner.

JlocTyn k cepBepy ocyiecTBisercst uepe3 mpotokon TCP/IP. Cepsep ZuluServer maer
BO3MOYKHOCTh HCKJIFOUNTH (DailIOBBI JOCTyn KIWEHTa K JaHHBIM Ha cepBepe. KimeHty
HEJOCTyNMHa UHpopMaIus 0 GU3NYECKOM XPAaHEHUU JAaHHBIX M OTCYTCTBYET BO3MOXKHOCTH HX
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HECaHKIIMOHUPOBAHHOT'O U3MEHEHHS.

Taxke ecTb BO3MOXXKHOCTH pa3rpaHUYUTh JOCTYN K JAHHBIM MEXKIy IOJIb30BaTEIISIMU.
Cucrema mapoyiei M TpaB IO3BOJIIET NPEAOCTABIATH PA3HBIM MOJB30BATEISIM pa3IMYHbIC
BO3MOXHOCTH U OTPaHUYEHUS TSI JOCTYIIA U pabOoThI C JaHHBIMHU.

I'NC Zulu, coxpansist Bce BO3MOXXHOCTH HacToibHOW Bepcuu ['MC, mMeeT BCTPOCHHBIN
kireHT ZuluServer u MOKeT OTKpbhIBaTh KapThl, CIIOM, MPOEKThI U JApyrue nanHbie ZUlu kak ¢
JIOKAJIbHOW MAIIIMHBI, TAK ¥ C YAaJIEHHOT0 KOMIIbIOTEpA, I/l ycTaHoBjeH ZuluServer.

Jliist Toro, uToOBI MOAKIIOUUTRCS K cepBepy ZuluServer mocratouno ykasats ero IP agpec,
100 UM KOMIIBIOTEPA B JIOKAJILHOM CETH WM e UMsI TOMEHA, €CJIU CEPBEP PACIIONOKEH B CETU
NurtepHer.

OTkpbITHE x

Manka: |!._ﬂ_ CepEepel rengaHHEL V| @ 1]' b El*

S @ HofaEuTe/ylanuTe cosqUHEHMHE
LM & zulugis.u

Mou kapTel & ruan

I\q—J

Cepeepbl reo...

Patiouuii cTon

HokyrigHTel
L:j* Tun ®afinoe: | Kaprel Zulu [*.zmp) v e

Pucynox 3.24 - Berpoennsiii kimnent T'HC Zulu — ZuluServer

3.2.10. Ocodennocru ZuluServer

Anpecanusi JAaHHBIX

I'NC Zulu B cBoeii paboTe ¢ JaHHBIMH UCHOIB3YET My Th K (hailiiaM clloeB, KapT, IPOEKTOB
U JpyruX, 3TH JaHHbIe mpenactaBisomM. [lyTe k Qaiiiay MokeT OBbITh JOKaJIbHBIM THIIA
«C:\Zulu\Buildings.b00» nnu cereBbim Buaa «\\server\C\Zulu\Buildings.b00». JTns noctyma e k
JAaHHBIM Ha cepBepe, Zulu monb3yetcs aapecom pecypca URL (uniform resource location) Buma
«zulu://server/buildings.zl». IlonoObHo Tomy kak BeO-Opaysep ucnonb3yer URL nmns goctynma k
crpanunam BeO-caiita, [IC Zulu ucnonp3yer cBoit Tunm URL mns appecanuu K JaHHBIM Ha
cepsepe ZuluServer.

Hautoxenne cjioeB ¢ pa3HbIX CepBEPOB

I'NC Zulu naer BO3BMOXXHOCTH pabOTaTh OAHOBPEMEHHO C KapTaMH M CIIOSMHU C Pa3HbBIX
CEpBEPOB U HAKJIABIBATh B OJTHOM KapTe CJIOM C JIOKAJIBbHOW MAalllMHBI U CIIOU C CEpBEpa Ipyr Ha
JpyTra B IPOU3BOJIBHOM MOPSIKE.

Hanpumep, Ha KapTy MECTHOCTH B BUJE CJIOEB, 3arpy’KEHHBIX C YAAJIEHHOIO cepBepa
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(momyctuM, u3 lHTepHeTa), MOXHO HAJIOXWUTh IUIAH MpPEINpUATUS C CepBepa JaHHOIO
IPEIIPUATHSL, @ IOBEPX PACIIOIOKUTH CXEMY MHKEHEPHBIX KOMMYHUKAIIUM, PACTIONOKEHHYIO Ha
KJINEHTCKOW MalllhHE.

MHoronoJib30BaTe/ibCKOe pelaKTHPOBAaHHE

ZuluServer naet BO3MOXXHOCTh OJHOBPEMEHHOTO PEIaKTUPOBAHUS OJHHUX M TEX XKe
rpa¢puyeckux M TAONMYHBIX JAHHBIX HECKOJIBKMMHU Mosb3oBatensMu. [Ipu 3TOoM Benercs
HE3aBUCHMBII JUI Ka)10T0 110JIb30BaTeNs Ky pHaJl OTKATa.

ABTOMAaTH4YeCKOE 0OHOBJIEHHE KAPThI

IIpy m3MEHEeHMM AAaHHBIX OJHHUM M3 KJIMEHTOB CEpBEP OIOBEIIAET BCEX KIMEHTOB,
IOJIB3YIOLUXCS. B JIAHHBII MOMEHT A3THUMM JaHHBIMHM, UYTO IPUBOAMT K aABTOMAaTHYECKOMY
OOHOBJIEHHIO JTaHHBIX Ha KapTe.

IIy0nukanus JaHHBIX

ZuluServer crutaHupoBaH Tak, YT00bI 1aTh BO3MOKHOCTB OBICTPO U MPOCTO OIyOJINKOBATH
JIaHHbIC, CO3[aHHbIe ¢ MOMOIIBI0 HacToNbHOM Bepcun ['MC Zulu. ®usndeckuii hopmaT TaHHBIX
IpU 3TOM He MeHseTcs. JIoCTaTOuHO ¢ MOMOIIBI0 YTHIIUTHI MOJATOTOBKM JAAHHBIX WU BPYUYHYIO
HACTPOUTD CCBUTKH JUTs cepBepa ZUluServer, u nanHbie CTaHOBSATCS JOCTYIHBIMHE B ceTu. [10100HO
BeO-cepBepy, cepBep Zulu 1o 3ampocy ¢ KIMEHTCKOTO MECTa HY)KHOTO pecypca MpeJoCTaBHT
JTaHHbBIE, COIIOCTABIIEHHBIE C 3TUM PECYPCOM.

AZIMMHHCTPHPOBAaHHE JaHHBIX

ZuluServer npenocTapisieT BO3MOXKHOCTh Pa3rpaHU4UTh AOCTYI K JAaHHBIM U Ha3HAYUTh
pa3IuyHbIe IpaBUiia U IpaBa JocTyna K HUM. MOKHO NpegocTaBuTh Kak aHOHUMHBIN JTocTyna K
JAHHBIM JJIS IIMPOKOM IMyOJMKH, TaKk M OTPaHUYUTh €ro Uil Y3KOro Kpyra IoJb30BaTesei,
OIIpEeNIeNIUB IS KaXJI0T0 U3 HUX KaKKe OIepalluy C JaHHBIMU €My pa3pelleHbl.

Web-cay:x661 WMS u WFS

ZuluServer mo3BossieT paboTaTh ¢ JaHHBIMH cepBepa 1o crenudukanusm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) u WFS 1.0.0 (Web Feature Service), paspaboranasimu OGC
(Open Geospatial Consortium).

Web-ciy:x6a WMS mo3Bossier oToOpakaTh CIOM M KapThl CepBepa Ha KIIHMEHTaXx,
noiepskuBatonux creruduranun WMS, B wactaoctu, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, MaplInfo, ArcGIS u ap.

Web-ciy:x0a WFS obecrnieurnBaeT 10CTyI K BEKTOPHOI M CEMaHTHYECKON MH(OpMAIUK
cepBepa Il KJIMEHTOB, OJIEP’KUBAIOIINX JJAHHYIO CIIeU(DUKALHIO.

IIpocTpancTBeHHBIN (PUIBTP K JAHHBIM

IIpaBa noctyna K cCEepBEpHBIM JaHHBIM JUIS MOJIB30BATENS WM TPYIIBI MOJIb30BaTENEH
MO3KHO OIPaHUYHUTh 00JIACThIO, 33JJaHHON MPOCTHIM HJIM COCTABHBIM IMOJIUTOHOM.

Ecnu BBeneHo Takoe orpaHHyYeHHE, TO IOJIb30BATEIb CMOXET OTOOpa)kaTh CIIOM H
OTIepUpPOBaTh JAHHBIMU TOJIBKO B Ipe/iesaxX yKa3aHHOM 00yacTH.

3.3. DiaexkTpoHHAasi MOJeJIb CYIIeCTBYIOIIElH CHCTEMBI TEIIOCHAOKEHUSI

B kadecTBe METOIMYECKOW OCHOBBI AJSl Pa3pabOTKU «DIEKTPOHHON MOJENN CHUCTEMBI
teruiocHabxkenus: Komelickoro ['O» ucnonb3oBaHbl TpeOOBaHUS K MpoleaypaM pa3paboTKu
ABTOMATU3UPOBAHHOW HMH(DOPMAIIMOHHO-AaHATUTUYECKON  CHUCTEMBI.

«ONEeKTpOHHAsT MOJeNlb CUCTEMBbl TETIOCHAOKEHUsI TOpoJa, HACEICHHOTO IyHKTay,
m3noxxkeHHoie B [loctanoBnenun IlpaButensctBa PD Nel54 ot 22.02.2012 r. u 8 CTO HII
«Poccuiickoe TeriocHabkeHue» «ABTOMaTHU3UPOBaHHbIE WH(GOPMAIMOHHO - aHAJIUTHYECKHE
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CUCTEMBI «DJIEKTPOHHBIE MOJIENIA CUCTEM TEIJIOCHA0XKEHUS ropo1oBy» O61ine TpeOOBaHUM.

WNudopmannonno-rpadudeckoe onrucanue 00beKTOB CUCTEMBI TEINIOCHAOKEHHS TOPOIa B
ciosix OM mpencTaBiieHbl Tpa@UIeCKUM MPECTaBICHUEM 00bEKTOB CUCTEMBI TEIIOCHAOKEHUS
C MPUBS3KOM K TOTIOOCHOBE TOPO/IA ¥ MOJIHBIM TOIIOJIOTMUECKUM OMMCAHUEM CBS3HOCTH OOBEKTOB,
a TaKXKe MacrlopTU3areld 00bEKTOB CUCTEMBI TEIIOCHA0KEHHSI (MICTOYHUKOB TEIUIOCHAOKEHUS,
Y4aCTKOB TEIUIOBBIX ceTeil, ooopynoBanus L[TII, UTII).

OcHOBOH CeMaHTHYECKHX TAHHBIX 00 00OBEKTaX CHUCTEMbI TEIJIOCHA0KEeHHsI ObuIH 0a3bl
MaHHBIX 3aka3uuka ¢ uHpoOpManusa, coOpaHHas B IMPOLIECCE BBINOJHEHUS aHalu3a
CYILLIECTBYIOIIETO COCTOSIHUS CUCTEMBI TEIIOCHA0XKEHUS FOpo/Ia.

[Tocme 3aBepiieHuss BBoJa HWHGOpMAUU 00 OOBEKTaX CHUCTEMBI TEIJIOCHAOKCHUS
(M300pakeHU M MACMOPTOB IHEPrOMCTOYHUKOB, YYACTKOB TPYOONPOBOMIOB TEIUIOBHIX CETEH,
TEIUIOCETEBBIX  OOBEKTOB, MOTpeOuTeneil) OblIa BBIIOJHEHA MPOLEAypa KaTuOpPOBKH
AJIEKTPOHHOM MOJENIN C LeNbio 00eCHedYeHUs] COOTBETCTBHSI PACXOJO0B TEILIOHOCUTEINS B
MOJIEJIM pEealbHBIM pacxofaM 0a30BOT0 OTOMHUTENBHOTO IepHoja pa3paboTKU CXEMbI
TEII0CHAOKEHUS.

3.3.1. AzapecHblii IJIaH ropojaa

Ha anpecHom mane ropojia u300paxeHsbl:
® yJIMYHAas CETh;
® TpaHMUIIBI BOJHBIX OOHEKTOB;
e 3eJieHas 30Ha;
® MOCTBI, 3CTaKa/Ibl, Iy TEPOBO/IbI;
® 3JaHWS;
® CTpOECHUS;
® KEJIEe3HOJIOPOXKHBIE MY TH.
@parMeHT aJpecHOro miaHa, npeacTaBieHHoro B OM — cm. Ha PucyHok 3.25.
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Pucynok 3.25 - ®parMeHT aipecHOro nJjaHa

3.3.2. Pacuernbie caoun ZULU mno oTaeJbHBIM 30HAM TeEIJIOCHAOKEHHS

ropojaa
OObweropo/ickasi JIEKTPOHHAs cXeéMa CYLIeCTBYIOIMX TermoBbix cetei Kometickoro IO,
IPUBS3aHHBIX K TOIOOCHOBE rOpPO/Ia, Mpe/icTaBiIeHa OTAEIbHBIMU (pacueTHbIMH) ciaosmu ZULU,

COACpKAIIMMHN OAaHHBIC 110 CCTH, HGO6X0]II/IMBI€ IJid  BBIMMOJIHCHUA TCIUIOTUAPABINYCCKUX

pacyeToB:
® MarucTpajibHbIC TCIJIOBbIE  CETH 1O 30HAM  TEIUIOCHAOXKEHUS
(30HBI TEIIOCHAOKECHUS)
® KBapTaJbHBIC CeTH  — FOPOJICKUE pacrpeeIuTebHbIe CeTH

JI0 TIOTPEOUTEINEH TOPOIa;
@parMeHT pacyeTHOrO CJIOS JJIEKTPOHHOW CXEMbI CYIIECTBYIOIIMX TEIUIOBBIX CETEH

Koneiickoro I'O npencrasnen Ha pucyske 3.26.
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Pucynok 3.26 - ®parmMeHT cXeMbl TeMJOBBIX ceTeil

K 00bekTaMm pacueTHBIX CII0EB OTHOCSTCS:

Hcrounuku;
TennoBas kamepa;
[ToTpeburens;
Hacocuas cranmus;
3aJIBHIKKH;

Yyactkuy;

Hpoccenupyronmii y3em;

L(TTI,

['panuna 0anaHcoBO MPUHAIEKHOCTH;
V3en yuera;

O060011eHHBII TOTPEOUTETH;

BcrnioMorarenpHbIN y4acTOK.
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B cymectBytomux 6a3ax nmanHbix «ZULU» mpemycmaTpuBaroTcs  CTaHAapTHBHIE
XapaKTEPUCTHKH IO MPUBEICHHBIM BBIIIE THIIaM 00OBEKTOB CHCTEMBI TETIJIOCHAOKECHHS.

CocraB nHpoOpManuu 1O KaXIOMY THILy OObEKTOB HOCUT KaK HH(pOPMATHUBHBIN XapaKkTep
(HampuMep: Ui UCTOYHUKOB - HaUMEHOBAaHHE IPEINPUATHS, HAUMCHOBAaHHE WUCTOYHUKA, JIJIS
noTpeOuTeNei - anpec y3ia BBOJIa, HAMMEHOBAHUE y3J1a BBOJA U T.II.), TAK H HEOOXOJAUMBIN IS
(YHKIIMOHUPOBAHUS PacUeTHON MOJENU (HAlIpUMep: IS UICTOYHUKOB - T€0/Ie3MYeCcKasi OTMETKa,
pacyeTHasi TeMIiepaTypa B MOJIaroIIeM TpyOOoIpoBoie, pacueTHasl TEMIIEPAaTypa XOJI0HON BOJIBI).
[TonHOTa 3amoiHEeHUsT 0a3bl JAHHBIX 10 TTApaMeTpaM 3aBUCHT OT HAJIMYMS MCXOIHBIX JaHHBIX,
NPEJOCTABICHHBIX 3aKa3YMKOM U OINPOIICHHBIMH CYOBEKTAMH CHUCTEMBI TEIUIOCHA0KEHUS
ropoja.

[Tpu >xenaHuy MOIB30BATENS B CYIIECTBYIONIME 0a3bl JAHHBIX MO0 00BEKTAM CETH MOXKHO

,I[O6aBI/ITb JOITOJIHUTCIIBHBIC I10JI4.
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4. MHMACHIOPTU3AIIUA OBBEKTOB CUCTEMbI TEIIVIOCHABXEHUS

Tadauua 4.1 - IlacnopTu3anus 00beKTa HCTOYHUK TENJIOBOI ceTH

Iloab3oBaTeabcKOE

Ennnnna

HUCTOYHHKA

Ne Tun
o/ HANMEHOBaHHe U3MepeHn AHHBIX HNudpopmanus, 3anuceiBaeMas B 1oJje
noJs s
1 HaunmenoBanue ) i
OpeANpUsITUS
2 HaumenoBanue ) i
HUCTOYHHKA
3anaercs none3oBareneM udpoi, Harpumep, 1, 2,3 n
T.J. IO KOJIMUECTBY UCTOUHUKOB Ha npeanpuatuu. [lociue
3 Howmep ncrounuka - pil| BBINIOJTHEHUSI pACUE€TOB IPUCBOECHHBI HOMEP UCTOYHMKA
Oyzet mpommcaH y BceX 00bEKTOB, KOTOphIE OyIayT
3alUTaHbl OT JAHHOTO HCTOYHHUKA.
4 I'eone3nueckas " 1
OTMETKa
Pacuernas
5 TeMIieparypa B oC 1
MOJIAI0LEM
TpyOOIpOBOIC
Pacuernas
6 TeMIieparypa °C pl|
XOJIOJTHOM BOJBI
Pacuernas
7 TeMIieparypa °C A
Hapy>KHOT'O BO3/yXa
Texymas 3amaercs TeKylas TeMIeparypa BoJbl B IOIAOIIEM
TpyOoOmpoBoe (Ha BBIXOIE M3 HCTOYHHKA), Hanpumep, 70,
8 Temieparypa BO/Ibl B °C bl 100, 120, 150 °C u T.1. JlaHHOE 3HaYE€HHE TOJKHO
Tpr;og)a;ﬂf(l;/;e 00s13aTeITbHO 33]]aBaThCS TIPU BBHITIOJTHEHUH ITIOBEPOYHOTO
pacueTa CHCTEMBI IICHTPAIN30BaHHOT0 TEIDIOCHA0KEHUSI.
3amaercs TeKy1as TemIepaTypa Hapy>KHOTO BO3/yXa,
Texymas Hampumep, +8, -5, -10, -20 °C u 1.1. JlaHHOE 3HAUYCHUE
9 TeMIieparypa °C pil| JTOJDKHO 00s13aTENBHO 33JaBaThCS TIPU BBHITIOTHEHUH
Hapy>KHOTO BO3/yXa MTOBEPOYHOT0 pacueTa CUCTEMBI IEHTPATU30BAHHOTO
TEIUIOCHAOKEHHS.
Pacuetnsiit
10 pacrnonaraembli M 1
HATop Ha BBIXOJE U3
HCTOYHHKA
Pacuernslii Hanop B
11 oOpaTtHOM " il
TpyOOIpOBOJE Ha
HCTOYHUKE
3ajaeTcs NoIb30BaTeNIeM PEXXHUM pabOThl HICTOYHHUKA!
0 - ucTouHMK OyAEeT ONpPENEIIONM IPH PaboTe Ha CETh.
B sTOoM ciydae 1aHHBIN HCTOYHHK OyaeT
XapaKTepU30BATHCS PACUETHBIM PACIOIaraéMbIM
HaIopoM, pacyeTHBIM HAIlopoM B 00paTHOM
TpyOOIPOBOJIE 1 MAKCUMAIBHOM MOIIUTKOM CeTH,
KOTOPYIO OH MOKET 00ECTICUnTh.
12 Pexum paboTer ) 1 1 - uCTOYHHUK HE MMeeT CBOEH MOANNUTKH, PacIoyiaraeMbIi

HAIop Ha 3TOM HUCTOYHHKE TOACPKUBACTCS
MIOCTOSIHHBIM, a HArop B

o0OpaTHOM TpyOOIIPOBOJIE 3aBUCHT OT PeXHMa PadOTHI
CETH U ONPEEIAIOIIEr0 HCTOUHHKA,

2 - NICTOYHHK HE UMEET CBOEH MOJIHUTKH, HO

MOJIJIep )KUBAET HAIlOp B 0OpaTHOM TPyOOIpOBO/E Ha
3aJJaHHOM ypOBHE, IIpU 3TOM PacHojaraeMblii Harop
MEHSIETCSl B 3aBUCHMOCTH OT PeXXHUMa PabOThI CETU U
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Ne Hoan3oBaTtenbckoe | Exmanma Tan
- HAHMEHOBaHHUeE H3MepeHu HNudpopmanus, 3anuceiBaeMas B 1oJje
n/n JTAaHHBIX
noJIst |
OTIPEIETISIONIET0 HCTOYHHUKA,
3 - HCTOYHHK, UMEIOIINIT OJIUTKY C 3aJaHHBIM
pacyeTHBIM pacoyiaraeMbIM HallopOM M PacueTHBIM
HaTlopoM B 00paTHOM TPyOOTIPOBOJE.
4 - ICTOYHHK, IMEIOMNH (PUKCHPOBAHHYIO MOIIHUTKY C
3aJaHHBIM PACUYETHBIM PACIIOIaracMbIM HallOPOM.
Hamnop B o6patHOM TpyOOTIpOBOIE HA UCTOYHUKE OyIeT
3aBUCETh OT BEJIIMUMHBI 3TOH NOANUTKH, PEKUMa PaOOTHI
CHCTEMBI U COCEAHNX UCTOYHUKOB, BKJIIOYEHHBIX B CETb.
13 MaxkcuManbHbII o/ 1
pacxo/1 Ha MOAUTKY
Tekywmuii
. Omnpenensiercst B pe3yJibTare pacuera. B 3aBucMMOCTH OT
14 Haﬂi?g:f}iiﬁ;nm M P pexrMa paboThl HICTOYHUKA MOXKET OBITh ONPEEIICHO
HCTOUHMKA HOBOE 3HaYCHHUE JAHHOI BEINYHHBI.
Harop B nojatorem OmnpenensieTcsi B pe3yJibTare pacuyera. B 3aBUCUMOCTH OT
15 TpyGonposoze, M M P pexxrMa paboThl HICTOYHUKA MOXKET OBITh ONPECIICHO
’ HOBOE 3HaYCHUE JAHHOI BEIWYMHBI.
[JaBnenue B Omnpenensiercs: B pe3ysibTaTe paciera. B 3aBuCUMOCTH OT
16 [MOIAFOIIEM M P pexxnMa paboThl HCTOYHUKA MOKET OBITh OIIPEACIICHO
TpyOompoBoe, M HOBOE 3HaYCHUE JAHHON BEINWYMHBI.
Texkymuii Hanop B
oBpaTHOM Omnpenensiercs: B pe3yJsibTaTe paciera. B 3aBuCUMOCTH OT
17 Tpy6ONpOBOIC Ha M P pexxnMa paboThl HICTOYHHKA MOXKET OBITh OTIPEACIICHO
HCTOUHIKE HOBOE 3HaYCHUE JAHHOI BEINYIHHBI.
[Jasnenue B Omnpenensiercs: B pe3ysibTaTe paciera. B 3aBucuMocty ot
18 o0OpaTHOM M P pexxrMa paboThl HICTOYHUKA MOXKET OBITh ONPECIICHO
TpyOOIpoBoOJIL, M HOBOE 3HaYCHHUE JaHHOI BEIWYMHBI.
[TpoomKUTENBHOCTh 3ajiaeTcs M0JIb30BaTENIeM YHCIIO YaCOB PAOOThI CHCTEMBI
19 paboThl CUCTEMBI 4 I TEIIOCHAOKEHUS B TOI:
TerocHaoxenus (1- 1 - menee 5000 gacos;
2) 2 - 6osee 5000 yacos.
CpenneronoBas
o0 | TEMIepatypa Bosb B oC i
MO/AI0IIEM
TpyOOmpoBOIe
CpenneronioBas
o1 | TeMmepatypa Bosbl B oC il
o0OpaTtHOM
TpyOOmpoBOIe
22 CpenneronioBas oC b
TeMIepaTypa rpyHra
CpenneromoBas
23 TeMIieparypa °C pil|
HapY»KHOTO BO3yXa
CpenneromoBas
24 TeMmIeparypa °C bl
BO3/lyXa B I0/IBaJIaX
25 Tekymas oC 1
TeMIIepaTypa rpyHra
Tekyas
26 TeMmIeparypa °C bl
BO3/lyXa B IIO/IBajIax
PacuetHas Harpyska 3HaueHHe TaHHOW BEJIMYMHBI ONIPEAENIeTCS B pe3yibTaTe
27 3 OTOILICHIC I'kan/a P pacdera, Kak CyMMa BCEX PAacCUeTHBIX Harpy3oK Ha
OTOIUICHHE, TTOJIKITIOYEHHBIX K JIAHHOMY HCTOYHHKY.
PacuetHas Harpyska 3HaueHHe TaHHOW BEJIMYUHBI ONPEEIIeTCs B pe3ybTaTe
28 I'kan/u P pacdera, KaKk CyMMa BCEX PAacCUeTHBIX Harpy3oK Ha

Ha BCHTHUJIALUIO

BCHTUJIAINIO, ITOJAKIIOYCHHBIX K JAHHOMY HUCTOYHHUKY.

36



Ne Hoan3oBaTtenbckoe | Exmanma Tan
- HAHMEHOBaHHUeE H3MepeHu HNudpopmanus, 3anuceiBaeMas B 1oJje
n/n JTAaHHBIX
noJIst s
3HaueHHe TaHHOW BEJIMYMHBI ONPEAENIIETCS B pe3yJibTaTe
29 Pacuernas Harpyska Ikan/a P pacdera, KaKk CyMMa BCEX PAaCUETHBIX Harpy3oK Ha
Ha I'BC ropsiuee BojlocHa0XeHHE, MOIKITIOYSHHBIX K TaHHOMY
WCTOYHHKY
3HaueHHe TaHHOW BEJIMYMHBI ONPEAENIIETCS B pe3yJibTaTe
Texymas Harpy3ka
30 I'kan/a P pacdeTa, Kak CyMMa BCeX TEeKYIIUX Harpy3oK Ha
Ha OTOIIJICHHUE
OTOIUICHHE, TOJKITIOYCHHBIX K JAHHOMY HCTOYHHKY.
3HaueHNe NaHHOW BEIMYMHBI ONIPEACIACTCS B pE3yIbTaTe
Tekymas Harpy3ka
31 I'kan/a P pacdeTa, Kak CyMMa BCeX TEeKYIIUX Harpy3oK Ha
Ha BEHTUIIALUIO
BEHTWIAIHIO, TIOJKIIOUCHHBIX K JAHHOMY HCTOYHHKY.
3HaueHNe TaHHOW BEIMYUHBI ONIPEICIICTCS B PE3yIbTaTe
Tekymas Harpy3ka
32 wa TBC I'kan/a P pacdeTa, Kak CyMMa BCceX TEeKYIIUX Harpy30K Ha ropsdece
BOJIOCHA0KEHHE, MOIKJIIOYEHHbIX K JAHHOMY HCTOYHHKY.
33 CymmMmapHas kan/a P 3HaueHNe TaHHOW BEJIMUYMHBI ONIPEAEIICTCS B pe3ybTaTe
TEIIOBasi HAarpy3Ka pacueTa.
Tekymas
34 | TeMIEpaTypa BOJEI B oC P 3Ha4yeHue TaHHOHN BEJMUUHBI OIIpeesieTcsa B pe3ybTaTe
obpaTHOM pacuera.
TpyOOIpOBOIC
35 Pacxon cereBoit /4 P 3HaueHue TaHHOUW BEMYUHBI ONPENEIseTCs B pe3ybTare
Bozbl Ha CO pacuera.
36 Pacxon cereBoit /4 P 3HaueHue TaHHOUW BEIMYMHBI ONPENETSETCS B pe3yibTare
Boxbl Ha CB pacuera.
37 Pacxon cereBoit o/ P 3HaueHNe NaHHOW BEJIMYMHBI ONIPEAEIICTCS B pe3ybTaTe
Boabsl Ha [ BC pacuera.
CyMMapHbIi pacxon
38 CEeTeBOH BOJBI B o/ P 3HaueHNe NaHHOW BEJIMYMHBI ONPECISIETCS B pe3yIbTaTe
MOAI0IIEM pacdera.
TpyOOmpoBOIe
Pacxox Bojb! Ha o
3HaueHNe TaHHOW BEJMYMHBI ONIPEAEIIeTCS B pe3yibTaTe
39 | yTeuKy U3 CHCTEMBI T/9 P
pacuera.
TEIUIONOTPEOICHHS
40 Pacxon Bozbl Ha /4 P 3HaueHue TaHHOUW BETMYMHBI ONPENETISeTCs B pe3ybTare
MIOAIUTKY pacuera.
Pacxon cereBoit
41 BO/Ibl HA YTCUKY U3 T/‘-I P 3HaueHne I[aHHOf/'I BCJIMYMHBI ONIPEACITIACTCA B PE3YJILTATE
MOJJAI0IIEM pacuera.
TpyOomnpoBoie
Pacxon cereBoit .
3HaueHue TaHHOUW BEMYMHBI ONPENETSeTCs B pe3yybTare
42 BOJIBI HA YTEUKY W3 T/9 P
pacdera.
o0OpartHoro TP.
43 Temnosble moTepu B ke P 3HaueHHe TaHHOW BEJMUYMHBI ONIPEAEIIeTCS B pe3yibTaTe
TETJIOBBIX CETAX pacyera
44 [Jasnenue " P 3HaueHHe TaHHOW BEJIMYMHBI ONIPEAENIeTCs B pe3yibTaTe
BCKHUITaHUS pacuera.
. 3HaueHHe TaHHOW BEJIMYMHBI ONPEEISIeTCS B pe3yIbTaTe
45 | Craruueckuil Harop M P A pex pesy
pacyera
J1y1s1 moBepodHOTO pacyera 3aJaeTcs, €Ciii He00X0IMMO,
3HAYCHME TEIJIOBOW HAarpy3KH, OOJbIIe KOTOPOH
46 YcraHoBiieHHas Tk 1 BBIpab0TaTh HE MOXKeT. IIpn TOCTHKEHNH MPeIeNbHOTO

TCIJIOBAsI MOIIIHOCTH

3Ha4YeHHS MOIKITIOUYCHHOM HAarpy3KH B IIpoIecce pacyera,
OyZIeT COOTBETCTBEHHO CHIDKEHA TEKyIIasi TeMIeparypa
Ha BBIXOJIC U3 HCTOYHUKA.
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Tadauna 4.2 - IlacnopTu3anus 00beKTa YUYaCTOK TeNJI0BOI ceTH

Ennnunna
n/n oab3oBateinckoe H3MepeHH Tun Nudopmanus, 3anuceiBaemMast B moJie
HaMMeHOBaHHUe MoJIs a1 JAaHHBIX
[Tocre BBITOTHEHUS PACIETOB B JAHHOM
TI0JIE 3aIUChIBAETCs Uudpa, Harpumep, 1,
1 Howmep ncrounuka - i 2, 3 1 T.1., COOTBETCTBYIOIIAsE HOMEPY
HCTOYHHKA, OT KOTOPOTO 3alUTHIBAETCS
JAHHBIN yYaCTOK TETJIOBOH CETH.
3amucheiBaeTC HAMMEHOBAaHUE Havyasa
yuyacTka (HaMMEHOBaHUE y3I1a, TETIOBOK
KaMephl, ¢ KOTOPO# JaHHBIH y4acTOK
2 Haumenoanue Havana . i HauuHaercs), Hanpumep, TK-15. TTocne
ydacTka 3ar0JIHEHHS] HAMMEHOBAaHUM BCEX y3JI0B
BO3MO)KHO aBTOMaTHIECKOE
3al0JTHEHNE HA3BaHMA Havajla U KOHIA
Y4acTKa.
3amnuceIBacTCs HAMMEHOBAHNME KOHIIA
ydJacTka (HauMEHOBAaHHUE y3I1a, TETIIOBOH
KaMepsl, B KOTOPOH TaHHBIH y4acTOK
3 HaumernoBanue KoHIa . hi§ 3aKaH4YMBaeTcs), Hapumep, TK-16.
ydacTka ITocne 3anonHeHUss HAUMEHOBAHUN BCEX
Y3JI0B BO3MO)KHO aBTOMaTHYECKOE
3aloJIHEHHUE HAa3BaHMs Havyajla U KOHIIA
ydyacTka.
3ajaercs AJMHA y4acTKa B IUIaHE C
yueToM AnuHbI [1-00pa3HbIx
4 JlmuHa yuacTka M 1 KOMIIEHCAaTopoB, Hanpumep, 100, 150 m.
JaHHOE moJie MOXHO
3aI0JIHUTh AaBTOMaTHYECKHU, CHSB JUTUHY
ydyacTka ¢ KapThl B Macuirade.
5 BuyTtpennuii quamerp 1
TIOJIAl0NIero TpyobonpoBoaa M
6 BuyTtpennuii quamerp 1
o0OpatHoro TpydonpoBoa M
Cymma ko3¢ duiiuenros
7 MECTHBIX COINPOTHBJICHUM i i
MOJJAIOIIETO
TpyOompoBoa
MecTHbI€ CONIPOTUBIICHUS
8 TOIAOIIETO - pi|
TpyOompoBoa
Cymma ko3 duiiuenron
9 MECTHBIX COMPOTUBIICHUM - Jil|
oOpatHoro TpydompoBoaa
MecTHbIE CONPOTHBIICHUS
10 o0paTHOTO - i
TpyOOonpoBoIa
11 LIepoxoBaTocTh M i
noJiaroniero Tpyoonposoaa
12 [IlepoxoBarocTs 0OpaTHOTO M it
TpyOOonpoBoIa
13 3apacTaHue MoAaroIIero MM i
TpyOompoBoa
14 3apacrtanue 0OpaTHOTO MM i
TpyOompoBoa
3amaercs moabp30BaTeNeM KO3 OUIEHT
MECTHOTO CONPOTHUBIICHHUS IS
Koaddunment mectaoro MO/IAIOIIETO TPYOOIPOBOAA, HATIPUMED,
15 COIPOTUBJICHUS - pil| 1,1, 1,2. B aTom cnyuae
noJiaroniero Tpyoonposoaa JICUCTBUTENbHAS JUIMHA y4acTKa
TpyOorpoBoaa Oyner yBenndeHa Ha 10
unu 20 %.
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Eannnna

n/n Hosn3oBarenhckoe u3MepeHn Tun HHdopmanus, 3anucpiBaeMasi B 10J1e
HaNMeHOBaHUeE MOJIs a1 AAHHBIX
3anaercs nonp3oBaresieM Ko3(hUIueHT
MECTHOTO COIIPOTUBIICHHS JIJIS
KoaddunueHT MmecTHOTO o0OpatHOro TpyOONPOBOIa, HATIPUMED,
16 COTMPOTHUBIICHUS] 00PaTHOTO - pil| 1,1, 1,2. B aTom cinyuae
TpyOomnpoBozaa JEHCTBUTENbHAS JUITNHA yIacTKa
TpybomnpoBoaa Oyner yBenrmdeHa Ha 10
i 20 %.
3agaeTcs MONb30BaTENEM BEINIHNHA
COIPOTHUBJICHHS TTOIAIOIIETO
TpyOompoBoza. /laHHas BelIUdnHA
3a7aeTcs A1 yTOYHEHHS
ConpoTtusieHue % o
17 MOMAIOMEro Tpy6ONpoBoIa M/(T/9) *2 i MaTeMaTHYeCKOH MOJEeNH B ciaydae,
eci ObLTH
MPOBEEHBI 3aMEpPhI pacxona
TEIJIOHOCHUTEJISl ¥ IaBJICHUsI B HavYaje U
KOHIIE y4acTKa CETH.
3amaercs MoJIbp30BaTeNIeM BEJTHUMHA
COIIPOTHUBIICHHSI 0OPATHOTO
TpyOompoBoza. /laHHas BeluduHA
3a7aeTcs 111 yTOUYHEHHS
18 Conpotusienue obparoro M/(T/9) *2 pi| MaTeMaTHIECKOW MOJICITH B cIydae,
TpyOOmpoBOa
eci ObLTH
MIPOBECHBI 3aMEPHI pacxozaa
TEIJIOHOCHUTEJISl ¥ IaBJICHUsI B HavYaje U
KOHIIE y4acTKa CETH.
Tun npokitaaku 3aaaetcst nudpoii ot 1
10 4.
- IIPOKJIa/IBIBAEMBIi TPyOOIpOBO.I HE
19 Tun npoknanku TenaoBox ) i HMEET TEIJIOBOU U30JIALIHH.
ceTu - HaJI3eMHasl;
- KaHaJIbHAS;
- OeckaHajbHas;
- II0J1BaJIbHAS
3agaeTcs MOIb30BaTEeNeM:
1 - HopMupyemble ToTepu
onpenensoTes no Hopmam 1959 r.; 2 -
FHopMaTHBHbIC OTepH B HOPMHUPYEMBIE TIOTEPU OIPENEIITIOTCS
20 . - a o Hopmam 1988 r.; 3 - HopMuUpyemble
TermoBoii cetu (1-3)
MOTEPHU OIPEEIIAIOTCS 1Mo HopMaM 1997
r.;
4 - HopMHpYeMBIE TTOTEePH
onpenensorces o Hopmam 2003 .
ITonpaBouHbIH
K03 dunneHT Ha
21 HOPMBI TETUIOBBIX ) i
HOTeph ISt
TI0/IAIOIIETO
TpyOOmIpoBoIa
ITonpaBouHnsIii
K03(h(pUIHEHT Ha HOPMBI
22 TETIOBBIX - A
MOTEPH U1l 00PaTHOTO
TpyOOMIpoOBOIa
23 Bun rpynra - i
I'myOuHa 3anoxxeHns
24 Tpy6onpoBosa M )i
Ternon3onauuoHHbINH
25 MaTepHal MOJAIOIIEr0 - A
tpy6omposoza (1-39)
Tennon30JsUOHHBII - Dl
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Eannnna

n/n Hosn3oBarenhckoe u3MepeHn Tun HHdopmanus, 3anucpiBaeMasi B 10J1e
HANMEHOBaHHE TOJIS a1 JMAHHBIX
26 Mmarepuan 00paTHOTo
Tpy6onposoaa (1-39)
TonmuHa U30IIUH
27 MOAAOLIEr0 M Jil|
TpyOOMIpOBOIa
TonmuHa n30IA1IHH
obpartHOTO Ji
28 Tpy6ONpoOBOIa M
TexHuueckoe coCTOIHUE
29 H30JISIIIUU TTOTAI0IIETO - pil|
Tpy6omnposoaa (1-8)
TexHUUYECKOE COCTOSIHUE
30 M30JISLMH 06PAaTHOTO
tpy6onposoza (1-8) ) A
Paccrosaue Mexny ocamu
31 TpyOOMPOBOIOB M )i
32 BricoTa kanana M A
33 [[TupuHa KaHaIa M |
Hapsiy ¢ TerioBbIMU MOTEPSMHE Yepes3
U30JBSIIUIO MMEETCSI BO3MOYKHOCTb
3aJ1aBaTh AOTOJHUTEIbHbIC
HOHOHHHTGH}’HHe rioTepu (UKCHPOBAHHBIE TEIJIOBBIE TOTEPH.
34 TCIUIOBOH SHEPIHK KKaJl )i\ DTy BO3MOXKHOCTb MOKHO
Tloftatomero UCIIOJIb30BATh,
Tpy6omposoza HanpuMep, [ MOJICTMPOBaHUs 0T60pa
TEIJIOBOW SHEPTUU B Cllydae
TpyOONPOBOIOB-CITYTHUKOB
Hapsiy ¢ TErioBbIMU MOTEPSMHE Yepe3
U30JSIIUIO MMEETCSI BO3MOYKHOCTb
3a]1aBaTh JAOTOJHUTEIbHbIC
HOHOHHHTeHBHHf (UKCHPOBAHHbBIE TEIJIOBBIE MTOTEPH.
35 322;16“513 :)661:)?;]}31(())?0 KKaJl DTy BO3MOKHOCTb MO>KHO
Jil| UCIIONIB30BaTh, HATPUMED, IS
Tpybonposoza MO/JICTIMPOBAHHUS 0TOOpA TEIIOBOM
SHEpPIHUU B
caydae TpyOonpoBOJIOB-CITyTHUKOB
Pacxop BosibI B .
36 . o/ > 3HayeHUE TaHHON BEITUYNHBI
TpyGonpoBoIE OIIpe/IeTIsIeTCsl B pe3yJbTaTe pacueTa.
Pacxop BosibI B .
37 o6GpaTHOM o/ P 3HayeHUE TaHHON BEITUYNHBI
Tpy6onpoBoIe OIIpeIeTIsieTCsl B pe3yJbTaTe pacueTa.
[HoTepu Hanopa B .
38 HOJalomeM M P 3HaueHKE JAHHOHU BETMIHHBI
Tpy6oIpoOBOIE OTpeIeTISIETCSI B PE3yIbTaTe pacyueTa.
IToTepu Hanopa B .
39 obpatHoM M P 3HaYCHUE TaHHON BEIUYNHBI
pr60HpOBO,Z[€ OIIPEACIIACTCA B pE3YyJIbTATC pacucTa.
VY nenbHble TUHEHHbIE
40 MOTEepHU Haropa B MM/M P 3HayeHNne JaHHOW BEJIMYHHEI
noJjarwuieM tpyborposoje onpeieNsieTcs B pe3yJibTaTe pacyera.
V nenbHbIE JIMHENWHBIE .
41 TOTepH HAIIOpa B MM/M P 3HaveHHe TAHHOW BEJUYUHBI
o0parHOM TpyOOmpoBoOIE OTIpEeJIeTISIETCSI B pe3yJIbTaTe pacyeTa.
CKOpOCTh TBUKCHHSI
42 BOJIBI B TIO/IAOIIEM M/c P 3Ha4YeHNUE JaHHOU BETMYHMHBI
TpyGonpoBoe OTIpeNIeNIAeTCs B pe3ybTaTe pacueTa.
CKOpOCTb JBUKEHHS B
43 BOJIBI B 0OpaTHOM M/c P 3HaueHKe JAHHOH BETMIUHBI
Tpy6OIpoBo e OTpe/IeTISIeTCsI B pe3yIbTaTe pacyueTa.
3HayeHUE JAaHHOW BEIIMUMHBI
44 Bemamna yrekn u3 T/4 P OTIPEJIETAETCS B PE3YIIBTATE PACUETA.

[IOJAIOLIETO

[TponeHT yTeuKH U3 TEIJIOBOU CETH
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Eannnna

n/n Mosb30BaTenbeKoe H3MepeHu Tun Hudopmanus, 3anucbiBaeMas B moJie
HaNMeHOBaHUeE MOJIs a1 AAHHBIX
TpyOorpoBozaa 3ajaeTcs nepen
BBITIOJTHEHHEM PacyeToB B ITyHKTE MEHIO
"Hactpoiika", mo yMOI4aHHIO MPOLEHT
yreuku 0,25.
3HaveHNe NaHHOW BEIMIUHEI
OTIPEICTISIETCSI B PE3yIbTaTe pacueTa.
Benuuuna yTeuku u3 [IpoueHT yTeuku U3 TEriIoBOU CeTH
45 obpartHOTO /4 P 3amaeTcs mepen
Tpy6onpoBoIa BBITIOJTHEHHEM PacyeToB B ITyHKTE MEHIO
"Hactpoiika", mo yMOI4aHHIO MPOLEHT
yteuku 0,25.
3HavyeHne (paKTHIECKUX TEIUIOBBIX
Tenuiossie norepu MOTEPh B NOAAIOIIEM TPpyOOIpoBoIe
46 IoJaroIeM KKaJ/4 P p A m py p A
TpyGonpoBoe OIIPEJIETISIETCSI B Pe3yJIbTaTe BHIOIHEHHS
HaJIaIOYHOTO WJIM TIOBEPOYHOTO pacyera.
3HaueHne (PaKTHUECKHX TEIUIOBBIX
OTEPh B
TemuioBele noTepu B
00paTHOM
47 oOpaTHOM KKaJ1/q P
TpyOOIPOBO/IC OTIPEACTSICTCS B
TpyOompoBoie
pe3ynbTaTe BHINOJHEHHUS HaJlal0YHOTO
WJIN IOBEPOYHOI0 pacyera.
3HavyeHHe CPETHETOA0BBIX YIEIbHBIX
CpennerooBbie MOTEPh TEIJIOBOW SHEPTUH MTOJAIOLIETO
48 yAeTbHEIC TETIOBEIE KkaT/a*M P TpyOompoBoaa, (KKain/4) /M
MOTEPH MOAAIOIIETO OTIpEIETSIETCS B
TpyGonpoBosIa pe3yabTaTe BBHIIIOJIHCHUS HAJIAJOYHOI'O
WJIN TIOBEPOYHOT0 pacyera.
3HaueHHEe CPETHErOI0BBIX YCIbHBIX
CpenneronoBsie MOTEPh TETIOBOH 3HEPTUU
49 yAeTbHEIC TETIOBEIE - P oOpatHOrOo TpyOOmpoBOaa, (KKay/9)
MOTEPH OOPATHOTO ™ ompenensercss B
Tpy6onpososa pe3yabTaTe BBHIITOJIHECHUS HAJIAJOYHOI'O
WJIN TIOBEPOYHOT0 pacyera.
HopmatusHsble
IKCILTyaTallHIOHHbIE Kran/aac*m 3
50 TEIJIOBBIE TOTEPU *C P 3HaueHHe IaHHOW BEJMYUHBI
OJIAIOIIErO OTIpEeJIeTISIETCSI B pe3yJIbTaTe pacueTa.
TpyOOmIpoBOIa
Hopmarusubie
9KCIITyaTal[HIOHHbIE KKan/9ac* M 3
51 TETIOBBIE TIOTEPH *C P 3HaYeHNE NAHHOM BETNYUHBI
obpaTHOTO OIIpe/IeTIsieTCsl B pe3yJibTaTe pacueTa.
TpyOOmIpoBOIa
Temneparypa B Hauase .
52 Y9acTKa MOJAIOMIET0 °oC P 3HaueHHe TaHHOW BEJMYUHBI
Tpy6onpoBoia OTIpe/IeTIsieTCsl B pe3yIbTaTe pacueTa.
Temneparypa B KOHIIE .
53 y4acTKa MO/AOMIEro °oC P 3HaueHHe TaHHOW BEJIMYUHEI
pr60np0B0,ua OIPCALIIACTCA B pE3YyJIbTATC pacucTa.
Temnepatypa B Hauaje 3 .
54 Y9aCTKA OBPATHOTO °oC P HauyeHNe JaHHOW BEJIMYHHBI
TpyGOIpoBOIa OTIpe/IeTIsieTCsl B pe3yIbTaTe pacueTa.
Temneparypa B KOHIIE 3 .
55 Y9aCTKA OBPATHOTO °oC P HaueHHE JTAHHOW BEJIMYHHBI
TpyGompoBoia OTIpe/IeTIsIeTCsl B pe3yIbTaTe pacueTa.
JuameTp noparomero 3HaueHne JAaHHOW BEJINYUHBI
56 TpybonpoBoaa M p onpesiensieTcs B pe3ybTaTe
(KOHCTpyKTOpCKHi) KOHCTPYKTOPCKOT'O PAacyera.
HuameTp o6paTtHOTO 3HayeHne JaHHON BEJINYHHEI
57 Tpybonposoaa M p OTIpeNIeNeTCs B PE3yIbTaTe
(koHCTpyKTOpCKMi) KOHCTPYKTOPCKOT'O pacHera.
58 [lepoxoBaTocTh MM i

41



Eannnna
n/n Mosb30BaTenbeKoe H3MepeHu Tun Hudopmanus, 3anucbiBaeMas B moJie
HaNMeHOBaHUeE MOJIs a1 JMAHHBIX
MO/A0IIETO
TpyOOompoBOaa
(KOHCTPYKTOPCKHUH)
IlepoxoBaTocTh
59 obOpaTHOTO MM i
TpyOompoBOa
(KOHCTPYKTOPCKHIA)
OnrtumaibHas CKOPOCTb B
o afoIIeM TpyOoIpoBoie Mm/c D
60 (KOHCTPYKTOPCKHUH)
OnrtumManbHast CKOPOCTb B
61 oOpaTHOM m/c i
TpyOompoBoe
(KOHCTPYKTOPCKHIA)
3agaeTcs MPU3HAK pa3/eICHuUs JaHHBIM
YYaCTKOM CETH Ha 30HBI C pa3HbIM
CTaTHYECKUM HATIOPOM:
62 Paspenutens 301 hi§ 1 - oT Havana ygactka
CTaTUYECKOT0 Haropa HAYUHACTCS HOBas 30Ha,
0w mycTo -
paszieneHue Ha 30HbI
OTCYTCTBYET.

Taoauua 4.3 - [TacnopTu3anus 00beKTa NOTPeOUTE b TENJIOBOM ceTH

Eaununna
Iloab3oBaTenbCKOE Tun
HU3MepeHH Hndopmanus, 3anuceiBaemMas B moJjie
n/n HAUMEHOBaHUe MOJIst a AAHHBIX
1 Anpec y3na BBOAa - pi
2 HammMeHoBanue y3ma - A
INocrne BBIIONHEHNUS PacyeTOB B JAHHOM IOJIE 3aMICHIBACTCS
- ndpa, HanpuMep, 1, 2, 3 ¥ T.J., COOTBETCTBYIOMIAsT HOME
3 Homep ncroununka P wipa, nanpuvep, 1, 2, A Yo Py
MCTOYHHUKA, OT KOTOPOTO 3aMUTHIBACTCS JaHHBIH MOTpeOUTENHh
4 ['eone3nyeckas OTMETKa M I
BricoTa 3manus
5 M A
moTpeOuTeNs
Howmep cxembt
6 MOAKITIOYECHHS - 1 3amaercst cxeMa MPUCOEANHEHHS y371a BBOJA.
norpeduresis
Pacuernas Temneparypa
ceTeBot
7 °C bl
BOJIBI HA BXOJIE B
moTpeOuTeNs
Pacuernas Harpyska Ha
8 Py I'kan/ua pi|
OTOIUICHHE
PacueTrHas Harpy3ka Ha
9 Py I'kan/qa pi|
BCHTHUJIALIUIO
PacuerHas cpennss
10 pen I'kan/a pi|
Harpy3ka Ha 'BC
Pacuernas
MaKcHMalbHasl Harpy3ka
11 ['kan/a
Ha 'BC a
12 Yucno xurenei - A
Kosdpdurment
13 W3MEHEHUsI Harpy3Kd - a
OTOIUICHHS
Koaddumment
14 U3MEHEHMS HArpy3Ku - bl
BCHTWJIALIMU
Kosdpdurment
15 W3MEHEHUsI Harpy3Ku - pi
I'BC
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Eaununa

Iloab3oBaTenbCcKOE Tun
U3MEepeHH HNudopmanus, 3anuceiBaemMas B moJjie
n/n HAaNMEHOBAaHHeE MOJIs a AaHHBIX
Banancoserit
16 Koa(b(bmumem ) b
3akpsiToil I'BC
3amaercs mudpoit ot 0 1o 3.
0 - perynsaTopa Ha CUCTEMY OTOIUICHHS HET; | - yCTaHOBJIEH
[MpusHak HaTMYHs PETYJIATOP pacxola,
17 peryisiTopa Ha - i 2 - YCTaHOBJICH PETYJISITOP OTOIUICHUS,
OTOIUICHHE 3 - YCTaHOBIIEH PETYJIATOP PACIIONAraeMOro Haropa Ha
nojaroueM Tpybomnposoae
[Ipu3nak Hanmuuus 3amaercs mudpoii ot 0 o 1.
18 PETYIUPYIOIIEro - b 0 - HeT perynupyomero KiarnaHa Ha CHCTeMy BEHTWIISIINY; 1 -
kianaHa Ha CB €CTh PETYJIHUPYIOIHUH KJIanaH Ha CUCTEMY BEHTUIISIUI
3anmaercs uudpoii ot 1 1o 5, rae:
1 - peryasTop TeMIepaTypsl Ha CHCTEMY TOPSTYETO
BOJIOCHA0KEHUS €CTh;
2 - Becb Bogopaszbop Ha 'BC ocymiecTBisieTcs: U3 MOAAIOIIETO
TpyOONpoBOIa;
3 - Becb Bogopaszbop Ha 'BC ocymiecTBiseTcst u3 00paTHOTO
[pu3Hak HaMU4HS TpyGonpoBoa;
19 perynsTopa - a 4 - Bech BOIOpaz00p Ha ropsiace BOZOCHAOKEHNE
TeMIepaTypsl OCYIIECTBIIIETCS U3 TIOJAIOIIEr0 TPYOOIPOBOAa, PacxXo BOJBI Ha
I'BC onpenensiercs Ha TOUKY H3JI0Ma TEMIIEPaTypHOTO rpaduka
o cpeaHei Harpy3ke Qgv_sred;
5 - Bech BoZIopa30op Ha ropsiuee BOAOCHAOKCHUE
OCYIIECTBIIIETCS U3 TIOJAFOLIETr0 TPYOOIPOBOaa, pacxo] BOJbI Ha
I'BC onpenenseTcs Ha TOYKY H3JI0Ma TEMIIEPaTypHOTO rpaduka
10 MaKCUMaJIbHOH Harpyske Qgv_max
20 Pacuernas temneparypa oC 1
BOJIBI Ha BeIxojie u3 CO
Pacuernas
21 TeMIeparypa BOJbI Ha °C pi§
Bxoze B CO
Pacuernas Temneparypa
22 BHYTPEHHETO BO3IyXa °C a
s CO
Pacuernbrit
23 | pacmonaraeMblii Hamop B M a
CO
Pacuernas Temneparypa
24 BHYTPEHHETO BO3/yXa °C bl
s CB
Pacuernas Temneparypa
25 Hapy>KHOTO BO3/IyXa °C a
i CB
PacuerHbrii
26 pacnonaraeCMgm Harop B " it
27 Jlons UPKYJIAIIN OT % 1
pacxona Ha [BC
28 IToTepu Hanopa B M 1
cucreme 'BC
Temnepatypa Bozbl B
29 [UPKYJISIIUOHHOM oC pi§
KOHTYpe
TemnepaTypa X010 JHON
30 BOJIBI JIJIsS 3aKPBITON oC pi|
I'BC
Temnepatypa ropsiueit
31 BOJIBI JUIsL 3aKPBITOM oC i
I'BC
32 KomnuectBo cexmuit TO - 1
na CO
33 Ilorepu Hamopa B o it

oxHow cekuuu TO Ha
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Eaununa

Iloab3oBaTenbCcKOE Tun
U3MepeHH Nudopmanus, 3anucpiBaemMas B 1oJie
n/n HAaNMEHOBAaHHeE MOJIs a AQHHBIX
CO
Konunuecto
34 napajleIbHbIX TPy _— pi§
TO Ha CO )
Pacuernas Temneparypa
35 CeTEeBOM °C I
BOJIbI Ha BeIxoJie u3 TO
PacuerHas Temneparypa
ceTeBOt
36 °C )i
BOJIBI Ha BEIXOJIE U3
noTpeO.
TemnepaTypa BoIbl Ha
37 BBIXOJI€ U3 2 KOHTypa °C pi
TO
38 PexomeHyeMmsIit HOMep P PexoMeHTyeMBblil HOMep JIeBaTopa ONpPEneNsIeTCcs B pe3yIbTare
aJIeBaTopa HaJIaJIOYHOTO pacuera.
Pexomennyembiit .
PexoMeHIyeMblii fuaMeTp coruia 3JIeBaTopa ONpeaeNsieTcs B
39 JHaMeTp CorLIa MM P
pe3yJsbTaTe HAJIQIOYHOTO pacyeTa.
JIIeBaTopa
Pacuernbrit
3HaueHHe PacyeTHOTO KO PHIMEHTa CMELICHHS OIIpeIeIseTCs
40 K03 QHIHEeHT - P
B pe3yJIbTaTe HAJIaJJOYHOTO pacyeTa.
CMeEIICHHS
dakTrueckuit
3HayeHne HaKTHIECKOTO KOAPPHIIEHTa CMETIICHUS
41 K03 QHIHEeHT - P
OIIpe/ieIsieTCsl B pe3ysIbTaTe pacyera.
CMEIICHHS
42 Howmep ycranoBneHHoro
JIeBaTopa P 3ajiaercst HOMep (aKTHUECKH YCTAHOBJICHHOTO 3JICBATOPA.
Juamerp
43 YCTaHOBJIEHHOT'O COILIa MM 1
JJIeBaTopa
Temnepatypa cereBoit 3HaYeHNE TEMIIEPATYPBI CETEeBOM BOJBI B
44 BOJIBI B TTOJIAIOIIIEM e P MoJaroIeM TpyOOIpOBOIE ONPEAETSIETCS B Pe3yIbTaTe
TpyOOIpoBOIe pacuera.
Temnepatypa cereBoit .
3Ha4YeHNE TEMIIEPaTy Pl CETEBOH BOJIBI B 00paTHOM
45 BOJIbI B 00paTHOM o
C P TpyOOTIPOBO/IE OTpENeNsIeTCs B pe3yIbTaTe pacueTa.
TpyOonpoBoe
46 Pacxon cereBoii BozbI Ha ofa P Pacxopx ceTeBoii BO/IBI Ha CHCTEMY OTOILICHUS ONIPEIEISETCS B
CO pe3yJibTaTe pacyera.
47 OTHOCHUTENBHBINA Pacxo P OTHOCHTENBHBIH  Pacxon  BOJBI Ha CHCTEMY
Boxel Ha CO OTOIUICHUS OTPENIENIETCS B pe3yIbTaTe pacueTa.
OTHOCHTENBHOE B pesysbrare pacuera onpenensercsi OTHOCUTENbHAs Harpy3Ka
48 | KOJMYECTBO TEIUIOTHI HA - P Ha CHCTEMY OTOILICHHs (OTHOIIEHUE TeKyIIei Harpy3Ku K
CO pacueTHoi).
49 Temmepatypa BOJbI Ha oC P Temmeparypa BOABI HAa BXOJIE B CUCTEMY OTOILICHHS
Bxozae B CO OTIpeIeNisieTcsl B pe3yIbTaTe pacieTa.
Temneparypa BOJIBI Ha BBIXOZE U3
Temnepatypa BoJbI Ha o PaTyp
50 C P CHCTEMBI OTOILICHHUS
Berxoze u3 CO
OIIpEIeIISIeTCsI B pe3yNbTaTe pacyera.
Temneparypa 3Ha4yeHHe TeMIepaTypbl BHYTPEHHETO BO3/IyXa ONpPEeNsIeTcs B
51 BHYTPEHHET0 BO3yXa °C P patyp yb yxa orp
pesynbTate pacuera.
CO
JuameTp maiiOsl Ha o
L — 3HaueHne AraMeTpa Maiobl Ha MoJaoIeM TPYOOIIPOBOIE Mepe
52 MM P CHCTEMOH OTOIICHUS ONpeAenseTcs B pe3ybTaTe Hajlal0uHOTro
TpyOonpoBoae nepexn acueTa
co P :
KonunuecTBo 1maii6 Ha
53 MoJIAI0IIeM T p KosnunuecTBo 1maii6 Ha moxaromieM TpyOonpoBo/ie nepes
TpyGonpoBo/ie mepes ’ CHCTEMOH OTOIICHHUS OIIPEENsAeTCs B pe3ysbTaTe HajlaJ 049HOrO
CO pacuera.
JuameTtp maiiOsl Ha .
0GDATHOM 3HavyeHue AuaMeTpa MaiObl Ha 00paTHOM TPYyOOIPOBOIE MOCTe
54 P MM P CHCTEMBI OTOILICHHSI OTIPEEISCTCS B pe3yJIbTaTe HallaJ0YHOrO
TpyOomnpoBoe nocie acuera
co P :
KonuyecTBo maii6 Ha N
55 miT. P KommgecTBo maii6 Ha 06paTHOM TPyOOIIPOBOJIE ITOCIIE CHCTEMBI

obpaTHOM

OTOIUICHHS OIPEACIACTCA B pE3YyJIbTATC HAJIaAOYHOI'O pacyeTa.
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Eaununa

Iloab3oBaTenbCcKOE Tun
U3MEepeHH HNudopmanus, 3anuceiBaemMas B moJjie
n/n HAaNMEHOBAaHHeE MOJIs a AaHHBIX
TpyOomnpoBoe nocie
CO
[MoTtepu Hanopa Ha N .
o 3HaueHHe MOTeph Haropa Ha Miaiibe, ycraHoBieHHoit nepen CO
maiibe nofaiomiero (moraromuit TpyOOIPOBOX) ONPENENIETCS B Pe3yIbTaTe
56 TpyOoIpoBoIa nepexn M P pyoorip p pesy
co HaJIaJJOYHOTO U IOBEPOYHOTO PACUETOB.
Ilorepu Hanopa Ha . .
9 3HaueHne NoTeph Halopa Ha maibe, ycraHoBieHHOI mocie CO
mraiibe oopaTHOTO %
57 M P (oOpaTHEIit TpyOONPOBO) ONpeaeseTcs B pe3yabTaTe
TpyOomnpoBoga nocie
co HaJIaJJOYHOTO U TIOBEPOYHOTO PacueTOB.
58 [MoTtepu Hanopa Ha " P 3HaueHHe OTeph HAIopa Ha COIUIE 3JIeBaToOpa ONPEAEISIeTCs B
coIie, M pe3yJibTaTe HalaJ0YHOr0 M HOBEPOYHOTO PAaCcUETOB.
Juamerp maiiGsl Ha 3HayeHHe JuaMeTpaIiaiiosl  Ha BBOJE  Ha
59 BBOJIC Ha MOJIAIOIIEM MM P MOAIOIEM TPYOOIIPOBO/IE ONPEAENAETCS B PE3YIbTaTe
TpybonpoBoe HaJIaJIOYHOTO pacuera.
KonmuecTBo nraii6 Ha .
KomnmdecTBo maiié Ha BBOAE Ha mOJArOLIeM TPyOOIpoBoOIe
60 BBOJIC Ha ITOJIAFOIIEM IIIT. P
OTIpEAEeNACTCS B pe3yIbTaTe HaTagouYHOTO pacyera.
TpyOOIIpOBOAC
Juamerp maiiOsl Ha 3Ha4yeHne qruamMeTpa nraifObl Ha BBOJIEC Ha OOpaTHOM
61 BBOJIC Ha OOpaTHOM MM P TpyOOIIPOBO/IE OTpENENseTCA B pe3ybTaTe HAlaI0YHOTO
TpyOompoBoie pacuera.
KonmuecTBo nraii6 Ha .
KommaecTBo maii6 Ha BBOAE Ha 00paTHOM TpyOOIpoBoIe
62 BBO/JIE Ha 00paTHOM IIIT. P
OTIpEENACTCS B pe3yIbTaTe HalagouHOTO pacyera.
TpyOOmIpoBoIe
63 Pacxon cereBoil Boabl /4 P Pacxon cereBoii BoibI Ha CUCTEMY BEHTWIIALIMU OIIPENENSIETCS B
Ha CB pe3yJsibTaTe pacuera.
64 OTHOCHTENBHBIN Pacxon o/ P OTHOCHTENBHBI  PAacXod  BOIBI Ha CHCTEMY
BoJb! Ha CB BEHTWLILIUK OIIPE/ISIISIETCS] B pe3yJIbTaTe pacyera.
Teumeparypa ozt TemnepaTypa BOJBI IOCIIE CUCTEMBI BEHTHIISIINN OTIPEeTIeTCs B
65 HOCJIE CHCTEMBI °C P paTyp p
pe3ynbTare pacuera.
BEHTHJLSIIUH
Temnepatypa
o TeMneparypa BHyTPEHHETO BO3/1yXa B CHCTEME BEHTUIISLIMI
66 BHYTPEHHETO BO3IyXa C P
CB OIIpeieNsieTCsl B pe3ysbTaTe pacyera.
67 Jnamerp maiOb1 Ha M p 3HaueHHe AMaMeTpaIaiosl  Ha CUCTEMY BEHTHIIILIUU
CHCTEMY BEHTHJISILIMU OIpEeNsIeTCsI B Pe3ysIbTaTe HaJaouyHOro pacyera.
68 Konnyectso maii6 Ha T P KonmuecTBo maiid Ha cucTeMy BEHTHIISILIUM ONpeelsieTcs B
CHCTEMY BEHTHIISIAN ) pe3ynbTaTe HANaA0IHOTO pacyera.
69 Pacxon cereBoit Bozbl Ha /4 P Pacxon cereBoit Bogsl Ha [ BC onpenensiercs B pe3ynbrate
I'BC pacuera.
Pacxon cereBoil Bozbl .
Pacxox cereBoif BOmIBI B OUPKYIAIHOHHOM
70 B HUPKYJISIIITIOHHOM /4 P
TpyOOIpOBO/Ie OIpEe/ieNseTCS B pe3yIbTaTe pacyera.
TpyOonpoBoe
Juamerp maiionl B o
o JuameTtp maii6sr Ha BBoJe ['BC ompenensercs B pe3ybTaTe
71 | IMPKYISIMOHHOW JIMHUN MM P
HaJIaJIOYHOTO pacuera.
I'BC
KonmyecTBo mraii6 B .
N KonmgecTBo mait6 va BBoge I'BC onpenensercs B pe3yiabrare
72 OUPKYJIAIIUOHHOU JIMHUU IIT. P
HaJIaZI0YHOTO pacuera.
I'BC
HaAMCET] o o
A P JnameTp nupkynsauuonHo# mai6sl Ha 'BC onpenensercs B
& HHMPKY IALIHOTHOM MM P e3yJIbTaTe HaJaZ0uyHOro pacyera
nraiioet Ha [BC pesy P )
KonnuectBo "
KonunuectBo mupkynsaiuonHsIx maitd Ha 'BC onpenensercs B
4 HHPKYTAIHOHHBIX H- P e3yJIbTaTe HaJagoqHOTO pacyera
waii6 na FBC pesy P :
Juametp
YCTaHOBJICHHOM IIali0ObI
75 Ha II0JIAI0IIEM MM pi|
TpyOOIIpoBOIE IEpex
CO
KonnuectBo
YCTaHOBJICHHBIX IAH0
76 Ha MOJAOIIEM 1T I

TpyOOmnpoBoOAE mepen
CO
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n/n

IToab30BaTebCcKOE
HaAaNMEHOBaAHME IOJIA

Eaununa
H3MepeHHn
s

Tun
JAHHBIX

I/IHq)OpMa].[ﬂﬂ, 3anucbiBaeMasi B 1oJie

77

Juamertp
YCTaHOBJICHHOU IAi0BI
Ha oOpaTHOM
TpyOomnpoBoe nocie
CO

MM

78

KonmuectBo
YCTaHOBJIEHHBIX ILIAH0
Ha 00paTHOM
TpyOomnpoBoe nocie
CO

79

Juamerp
YCTaHOBJIEHHOM
1aifOobI HA CUCTEMY
BEHTHJISILIUH

MM

80

Komunuectso
YCTaHOBJICHHBIX IAH0
Ha CUCTEMY BEHTHIISAIHH

81

Juamerp
YCTaHOBJIEHHOM
LUPKYJSUOHHON
maiios! Ha 'BC

MM

82

KoamgectBo
YCTaHOBJICHHBIX
IUPKYJISAIHOHHBIX A0
Ha 'BC

83

uametp
YCTaHOBJICHHOH IIaiOBI
B HUPKYJISILIMOHHON
nmann ['BC

MM

84

KoangectBo
YCTaHOBJICHHBIX a0 B
UUPKYJISILIUOHHON
e 'BC

85

Komnuectso cekiuii TO
Ha ['BC I-5 ctyneHn

86

KonnuectBo
HapaulebHbIX MPYII
TO na I'BC I-5 cTynens

87

ITorepu Hanopa B ogHOM
cekuuu [-i1 crynenu

88

Hcn. remneparypa Ha
BXoze 1-ro koHTypa [-if
CTYIEHH

°C

le/l HaJIMYUU PE3YJIbTATOB 3aMEPOB, 3a4a€TCA UCIIBITATCIIbHAsA
TEMIIEpaTypa TENJIOHOCUTENIA Ha BXOAC NMEPBOI0 KOHTYpa.

89

Hcn. remneparypa Ha
BbIX0J€e 1-ro KoHTYypa I-
i cTyneHu

°C

[Mpyn HanmM9IMHM pe3ynIbTaTOB 3aMEPOB, 3a1a€TCS UCHBITATENbHAS
TeMIlepaTypa TeIIIOHOCHTENS Ha BBIXOE IEPBOT0O KOHTYPA.

90

Hcn. remneparypa Ha
BX0Jle 2-T0 KOoHTypa [-it
CTyIECHH

°C

[Ipu HamMuuK pe3ynbTaTOB 3aMEPOB, 3a1a€TCS UCIBITATE/IbHAS
TeMIIepaTypa ropsiuei BoJsl Ha BX0Ji€ BTOPOr0 KOHTYypa.

91

Hcn. remnepatypa Ha
BBIXOJIE 2-TO KOHTYpa I-
il cTynenu

°C

[Mpn HamU9IMyU pe3yIbTaTOB 3aMEPOB, 3a1aCTCS UCIBITATENbHAs
TeMIlepaTypa ropsiiei BOABI Ha BEIXOE BTOPOTO KOHTYpa.

92

Hcn. rertosas
Harpyska I-ii crynenu

I'kai/u,
MBT

[pn HamuIUM pe3yIbTaTOB 3aMEPOB 33ASTCS TEIIOBAs
Harpyska
TIepBOi CTENEHH TeIUI00OMEHHOTO aImapara.

93

Pacxon 1-ro koHTypa I-
i crynenu TO I'BC

/4

Pacxon cereBoil Bojbl, 3aTek. B nepByto ctynens TO I'BC
onpejensiercs B pe3ybTaTe pacyera.

94

Pacxon 2-ro koHTYypa I-
it crynenu TO I'BC

/4

Pacxon ropsiueit BoJibl BO BTOPOM KOHTYPE, ONIPEIEINISETCS B
pe3ynbTaTe pacuera.

95

TeruoBas Harpy3ka I-ii
CTyIEHH

I'kan/y,
MBT

Terutosas Harpyska I-if crynenn TO Ha I'BC, onpenensiercst B
pe3ynbTare pacuera.

96

Temmneparypa Ha BXoze
1-ro koHTypa I-ii cTyn

°C

Temnepatypa Ha Bxoze 1-ro koHTypa I-if ctynenu TO Ha I'BC,
OIIpeIENsIeTCsl B pe3yNbTaTe pacyeTa.

97

Temnepatypa Ha BbIX0J1€
1-ro xontypa I- it
CTYIICHU

°C

Temneparypa Ha Beixoge 1-ro kontypa I-if crynenu TO na I'BC,
OIIpe/IeNsIeTCsl B pe3yNIbTaTe pacyeTa.
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Eaununa

Iloab3oBaTenbCcKOE Tun
U3MEepeHH HNudopmanus, 3anuceiBaemMas B moJjie
n/n HAaNMEHOBAaHHeE MOJIs a AaHHBIX
Temneparypa Ha BXoze
. Temnepatypa Ha Bxoje 2-ro koHTypa [-i crynenu TO na I'BC
98 2-ro xoHTYpa I-it °C P paTyp A yp Ty ’
cTyneHn OIIpe/IeNIsIeTCsl B pe3yNIbTaTe pacyeTa.
Temnepatypa Ha BEIXOJIE
o Temneparypa Ha Bbixoie 2-ro koHTypa [-it crynenun TO na 'BC
99 2-ro koHTypa I- it °C P Patyp A yP M i
crynenn OIIpe/IeIIsIeTCsI B pe3ylIbTaTe pacyera.
Kommuectso cexuuit TO
Ha I'BC II-a
100 IIT. I
CTyTICHb
Konunuectso
HapajuIeIbHBIX TPYIIT
101 1IT.
TO na I'BC II-s A
CTyTIEHb
Ilorepu Hamopa B 0HOI
102 PH Haropa & o1 M hi|
cekiuu 11-i crynenu
Hcn. temneparypa Ha [Mpn HanMM4IMKM pe3yIbTATOB 3aMEPOB, 3a/1a€TCS MCIBITATEIbHAs
103 | Bxome 1-ro kontypa II- i °C Ji§ TeMIlepaTypa TeIJIOHOCUTeNs Ha BXoAe 1-ro koHtypa II-it
CTyIEHH CTyTICHH.
Hcn. temneparypa Ha [pn Hamu9IMu pe3ynbTaTOB 3aMEPOB, 3a1aCTCS UCIIBITaTEIbHAS
104 | Beixonme 1-ro xoutypa II- °C a TeMIIepaTypa TeIJIOHOCUTENA Ha BeIxoze 1-ro koHTypa I1-i
W CTyneHu CTYTIEHHU.
Hcn. temneparypa Ha [Mpn HanMM4IMKM pe3yIbTATOB 3aMEPOB, 3a/1a€TCS MCIBITATEIbHAs
105 | Bxome 2-ro koHTypa II- i °C Ji§ TeMIieparypa ropsuei BoJsl Ha BXxoJie 2-ro KoHTypa II-i
CTYIICHH CTYyIICHH.
Hcn. temneparypa Ha [pn Hamu9IMu pe3ynbTaTOB 3aMEPOB, 3a1aCTCS UCHBITATENbHAS
106 | BeIxome 2-ro kouTypa II- °C a TeMIIepaTypa ropsiaeid BoApl Ha BeIXoIe 2-10 KoHTypa I1-i
W CTyneHu CTyIICHHU.
[Ipn HamM4YHUK pe3ysIbTaTOB 3aMEPOB 33aSTCs TEIIOBast
107 HUcn. TtemioBast I'kan/y, 1 p pesy. war 31<ap .
Harpy3ka II-i1 crynenun MBT . py
TIepBOH CTENEHH TeILIO0OMEHHOTO armapara.
TemnepaTypa Ha BXoze
Temnepatypa Ha Bxozae 1-ro koutypa II-i ctynenn TO na I'BC,
108 1-ro xoHTypa II- °C P patyp A yp Y
i crynenu omnpeenseTcs B pe3yjbTaTe pacueTa.
TemnepaTypa Ha BbIXo1€
o Temneparypa Ha BeIxoze 1-ro konTypa II-if ctynenn TO Ha
109 1-ro xoHtypa II-i °C P paTyp A yp Ty
crynenn I'BC, onpenensiercst B pe3ybpTaTe pacyeTa.
Temnepatypa Ha
N Temnepatypa Ha Bxoze 2-ro koHTypa II-it ctymern TO na 'BC
110 | Bxome 2-To koHTypa II- i °C P paryp A b M ’
p—— ompeenseTcs B pe3ybTaTe pacyeTa.
TemnepaTypa Ha BeIXOZ€E o
patyp xol o Temnepatypa Ha Beixoze 2-ro koHTypa II-it crynenu TO Ha
111 2-ro xoHTypa II-i C P
crynenn I'BC, onpenensiercst B pe3ybpTaTe pacyeTa.
112 Pacxox 1-ro xontypa II- /4 p Pacxon cereBoii Boabl, Bo BTopoi crynernu TO I'BC
i crynenu TO I'BC ONpEAEISIETCS B PE3yJIbTaTE pacyera.
113 Pacxon 2-ro koHTypa /4 P Pacxon ropsiueii Bozibl Bo BTOpoM KoHType 11-it crynenu,
I1-it crynmenn TO 'BC OTIpeIeNisieTcsl B pe3yIbTaTe pacieTa.
114 Temnosas Harpy3ska I1- i I'kan/q, P Temnosas Harpyska I1-it crynern TO na 'BC, onpenensiercs B
CTYIIEHU MBt pe3yabTare pacuera.
115 Pacxon ceTeBoii BOJbI Ha /4 P B pesynbrate pacuera onpenensercs pacxo] ceTeBoil BOIbl Ha
CO nocne HaJIaIKu CHCTEMY OTOIUICHHS IOCJIE HAJAAKH.
B pe3ynbTaTe pacdeTa ompesensercs
Hanop Ha perynstope o
116 EBnesmyC o p M P HE0O0XOIUMBII
A pacroJiaraeMblif Haop AL CHCTEMBI OTOILICHHSI.
Kosdpdurment
117 IPOITYCKHOM - bl
criocoonoctu PJ1 CO
118 CyMMapHBIi pacxon o/a p B pe3ynbTaTe pacyeToB OnpeeNseTcs CyMMapHbIH pacxon
CETEBOI BOJBI CETEBOI BOJIEBI.
Pacriomaraemsrit 3HaueHUE PacIIoIaraeMoro Haropa Ha BBOJIE TIOTPEOHUTEI
p P p
119 Harop Ha BBOJIE M P OTIpEeneNseTCs B pe3ynbTare HaJIaJJOYHOTO
noTpeduTes u MIOBEPOYHOI0 PAacUETOB.
Hariop B rogaorienm 3HayeHue Haropa B [oJaroleM TpyOoIIpoBoie Ha BBOJIE
120 T p60n OBOIE M p norpeouTens ompenensercs B pe3ysbTare
pyoorp HaJIAZ0YHOTO U ITIOBEPOYHOTO pPacyeToB.
121 Harmop B o6parHOM M p 3HayeHUECHAoOpa B oOpaTHOM TpybGonpoBose
TpybonpoBsoe Ha BBOJIC
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Ennnuna
Iloab3oBaTenbCcKOE 1 ! Tun
U3MEepeHH HNudopmanus, 3anuceiBaemMas B moJjie
n/n HAaNMEHOBAaHHeE MOJIs a AaHHBIX
noTpeouTes ompeneNsieTcss B - pe3yibTare
HaJIaZI0YHOTO 1 ITIOBEPOYHOTO pPacyeToB.
122 JlaByieHne B 1oJaromemM " P JaBrnenne B TIOJIAI0IIEM TpyOonpoBose
TpybonpoBoe OIIpEeIISeTCS B pe3yJbTaTe pacuera.
123 JlaBnenue B 00paTHOM o P JlaBnenue B 00paTHOM TpyOONpPOBOJIE ONpeesieTcs B
TpyOompoBoae pe3ysbTaTe pacyera.
124 VYT1euka U3 CHCTEMBI /a P VYreuka u3 CHCTEMBI TEILTONIOTPEOICHNS OIpeeIsieTCs
TEIIONOTPeOICHHS B pe3yJbTaTe pacuera.
. IMoTepwu TenIoBO# SHEPIUN OT YTEUKH ONpeaersIeTcs B
[ToTtepu TennoBoit
125 Kxan P pe3yabTaTe
SHEPTHHU OT YTCUKH
pacuera.
126 Bpewms npoxoxaeHus MU P B pe3synbTare pacueToB onpenensieTcs BpeMs IPOX0xKIACHUS
BOJIBI OT HCTOYHHKA BOJIBI OT MCTOYHHKA JIO TIOTPEeOUTENsI.
127 IlyTs, npoiineHHsIH OT M P B pesynbrare pacueToB onpenensercs ImyTh, IPOWICHHBII OT
HCTOYHUKA HCTOYHHUKA J0 MOTpeOHuTes.
3HaueHHEe JAHHOW  BEJTMYMHBI OTIpeseNseTcs B
BJICHHE BCKUITAHUS M JBTaT
128 ABJICHHE BCKUIIA P e3 are
pacuera.
. 3HaueHNE JTAHHOW  BEIMYIHUHBI OTIpenensaeTCs B
129 CraTuyeckuil Hanop M P A Pet
pe3yJbTaTe pacueTa.
130 PacuerHslif pacxox Ha /a it 3agaercst pacUeTHBIN Pacxo]] BOJBI HA CHCTEMY OTOILICHUS IS
CO (KOHCTPYKTOPCKHIA) BBIIOJIHEHUsI KOHCTPYKTOPCKOTO pacyera.
131 Pacuernslif pacxox Ha o/ 1 3amaercst pacueTHBIN Pacxo/ BOJbI HA CHCTEMY BEHTUIIIIMH IS
CB (KOHCTPYKTOPCKHii) BBINOJIHEHHUsI KOHCTPYKTOPCKOTO pacyera.
Pacuertnslit pacxon Ha o
132 I'BC 3anaeTcst pacueTHbIN pacxon Boabl Ha cuctemy ['BC st
. T/q bl BBITIOJTHEHUSI KOHCTPYKTOPCKOTO pacyera.
(KOHCTPYKTOPCKUiT)
Pacrnionaraemsrii Hanop .
133 Ha BBOJIE 3amaercs pacrojaraeMplii  Hamop  JUIt BBITIOJTHEHUS
. M bl KOHCTPYKTOPCKOTO pacuera.
(KOHCTPYKTOPCKHIA)

Ta6auuna 4.4 - [lacnopTu3anus 00beKkTa 00001eHHbII MOTPe0UTEIb TENJIOBOI ceTH

n/n H(:{J:lﬁ\(:::g;g:;lzoe Enunnua Tin Nudopmanus, 3anuceiBaeMas B 1oJje
oSt H3MepeHusl | JaHHBIX 4
1 HaumenoBanwue ) 1 3amaetcs moap30BaTeNeM, HanpuMmep, yi. democeeHko, .
y371a 14.
[Toce BBIMOTHEHNST PACUETOB B IAHHOM I10J1€
3aMHUCHIBAETCS
2 P midpa, Hanpumep, 1, 2, 3 1 T.11., COOTBETCTBYIOIIAS
Howmep nerodnmka . HOMEpPY UCTOYHHKA, OT KOTOPOTO 3aIUTHIBACTCS JaHHBINA
MOTPEOUTET.
3 leonesnyeckas " i 3amaeTcs reoie3ndeckas OTMETKA IIOBEPXHOCTH 3EMITH,
OTMETKa, M HAa KOTOPOW HAXOUTCS TaHHBIN y3€J BBOJA.
A Cr10c06 3a1aHus VYkaswiBaeTcs croco0 3ampanus Harpy3ku: 0 - 3amaercs
HaTpy3KH - A 1 Pacxo/IoM;
- 331a€TCSl COMPOTUBJICHUEM.
3amaercs BeIMUrUHA ITUPKYIUPYIONIETO pacxoa
HE00XO0IMMOTO JIJIsl TaHHOTO MOTpeduTess. Jlannoe
5 Lupxynupyromuii /g b 3HaYEHHE HEOOXOMMO YKa3bIBaTh TOJILKO B TOM CIIydae,
pacxon ecii Cioco0 3a1aHus
Harpy3KkH YCTaHOBJICH U 33J]a€TCsl PACXOJ0M.
3amaercs MoJIbp30BaTeNIeM B CIy4ae HEOOXOIUMOCTH
Koaddpunuent YBEIMUYEHUS UPKYISIIUOHHOTO pacxo/ia o CPaBHEHHUIO C
6 HU3MCHCHUSA pacyeTHbIM 3HaueHueM, Hanpumep, 1,1, 1,2 u T.1. B atom
HUPKYJINPYIOLIEro . A cllyyae pacueTHOE 3HaUeHHUe Oy/IeT yBEeIHIEHO
pacxona COOTBETCTBEHHO
Ha 10 wiu 20 %.
Pacxon Ha
7 OTKPBITBIN T/4 jil| 3aaeTcs BEIMYMHA PACX0/ia Ha OTKPBITHIA BOJOPa300p.
BOZIOpa30oop
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IMoab3oBaTeabcKoe

n/n HAUMEHOBaHUE Hl;:ﬁg;g:;ﬂ Ha{:{rll)lx HNudpopmanus, 3anuceiBaeMas B 1oJje
noJIse
3amaeTcs MoJIbp30BaTENICM B CIy4Yae HEOOXOIUMOCTH
YBEJIMYCHUS PacX0/ia Ha OTKPBITBIN BOJOPa300p Mo
8 Kosdpunuent i CPaBHEHMIO C pacueTHBIM 3HaYeHUeM, Hampumep, 1,1, 1,2
W3MEHEHHUS pacxoa - u T.7. B 3TOM cny4ae pacyeTHOe 3HAUYE€HHUE OyIeT
Ha B0H0pa360p YBEIUYEHO COOTBETCTBEHHO
Ha 10 wiu 20 %.
Hons Bogopazbopa Yka3pIBaeTCs OIS OTKPBITOTO Boopa3zdoopa u3
u3 MOJAIOIEro
9 0
MOIA0IIET0 - TpyOompoBoa, Hanpumep, 0,4 — 40 % Bomopazbopa u3
TpyOOnpoBoIa MOJIAIOIETr0 TPyOOIpoBoa.
Yka3pIBaeTCs BeMMYHHA MIPEIBAPUTEIHFHO PACCIUTAHHOTO
Pacuetnoe 0000IIeHHOTO CONPOTHUBICHUS. JJaHHOE 3HAUCHHE
10 000011eHHOE w(t/a) *2 )i HeoOX0MMO YKa3bIBaTh TOJILKO B TOM CIydae, eClIi
CONPOTUBJICHHUE Crioco0 3amanus
HATPY3KH YCTAHOBJICH U 33/Ia€TCSI CONPOTHBIICHUEM.
3anmaetcs TpeOyeMblil pacmoyiaraeMblid HAmop Ha
11 | TpeOyemslit HamIOp M Ji 0006meHHOM noTpebutene, Harpumep, 10, 15,20 M u
T.J.
o 3amaercs MUHUMAJBHBIN CTaTUYECKUI HAIlop Ha
12 MHHHMaH}’ HBIH M Ji 000011IeHHOM TIoTpeduTene, Hampumep, 10, 15, 20 M u
CTaTUYECKUH HAIIOp T-£l~ o
13 Pacnonaraemprit P 3HaveHue pacroiaraeMoro  Harmopa
HaIop M OTIpeNeNsIeTCs Bpe3yJbTaTe pacyera.
Ha4YCHHUEC HaIl B II M T IIPOB
14 | Hanop B nonaomenm " p 3HaueHue Ha Ogipeﬂgﬁigél:]a pybonposoze
TpyOompoBoie
pe3yabTaTe pacyeTa.
15 Hamop B o6patHOM P 3HadyeHHe Hamopa B 00paTHOM TPyOOIpOBOIC
TpyOOonpoBoe M OTIpeNIeNsAeTCs B Pe3yIbTaTe pacueTa.
JaBnenue B 3HayeHue JIABJICHUS B MIOJAFOIIEM
16 MIO/IAI0TIEM P TPyOOIIPOBO/IC OPECIsCTCS B
TpyOonpoBo/e M pe3yJibTare pacuera.
JlaBnenue B
3HaueHue naBleHus B 00paTHOM TpyOoTpoBoOIe
17 oOpaTtHOM M P
OTIpeNeNsAeTCs B pe3yIbTaTe pacueTa.
TpyOompoBoie
Bpewms
18 | NpoxoxaeHus BOJbI MHUH P 3HaueHue ONpeeNsieTCs B pe3ybTaTe pacueTa.
OT UICTOYHHKA
[1yTh, npoi1eHHbIH
19 OT HCTOUHIKA M P 3HaueHHe OIpeenseTcs B pe3ynbTaTe pacyera.
20 Hasnenne 3HaueHHEe TaHHOW BEMYHUHBI OTIPEIEIACTCS B PE3yIbTaTe
M P
BCKHUTIAHUS pacuera.
21 | Craruueckuii Harop M P 3HadyeHne NaHHOHN BEJMUNHBI OIIpEesieTCS B pe3ynbTaTe
pacuera.
Temmnepatypa Boibl 3
HAYeHHUE TEMIIePATypPhl BOABI B ITOIAIOIIEM
22 B [10/IAIOILEM oC p 6
TpyGOMpOBOJIE TpyOOIPOBOJIE OTIPEACIACTCS B pe3yIbTaTe pacueTa.
Temmeparypa BoIbI 3 5 6
23 B OGPATHOM oC P Ha4Y€HHE TEMIIEPATYPBI BOABI B 00paTHOM TpyOOIIpoBOIE
oTIpenieNnseTcs B pe3yJIbTaTe pacueTa.
TpyOOnpoBOIC
O6061menHoe
24 CONPOTHBIIEHHE M/(T/9) *2 P 3HaueHue ONpeeNseTCs B pe3ybTaTe pacueTa.
Pacxon Boapl Ha
2 OTKPBITHIN T/9 P 3HaueHHE OIpeeIsIeTCs B Pe3ybTaTe pacuera.
BOZIOpa3z0oop
Pacxon BoabI B
26 MO/IAIOILEM T/4 P 3HaueHne onpeaenseTcs B pe3ybTaTe pacyera.
TpyOompoBoIe
Pacxon BoabI B
27 oOpaTHOM T/9 P 3HaueHHE OIpeeIsIeTCsS B Pe3ybTaTe pacuera.
TpyOOnpoBOJIC
CraTtuyecKkuif Harop
28 Ha M P OmnpenensieTcs B pe3ysibTaTe pacyera.
BEIXOJIC
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Taoauna 4.5 - Ilacnopruzauus odobekta L{TII TenioBoii ceTu

n/n

Iloab3oBaTeabcKOE
HAHUMEHOBaHHe MOJIs

Ennnnna
H3MepPeHUusa

Tun
JIAHHBIX

HNudopmanus, 3anucsiBaeMas B moJje

1

Anpec

A

2

HaunmenoBanue y3na

A

Howmep ncrounuka

-

[Tocrne BBIMOTHEHHS PACUETOB B IaHHOM I10J1€
3amuchIBacTCs udpa, Hanpumep, 1, 2, 3 u T.1.,
COOTBETCTBYIOIIAsi HOMEPY UCTOUHUKA, OT
KOTOPOTO 3aIIUTHIBACTCS TAHHBIH 00BEKT

T'eonesnueckas OTMETKA

Howmep cxemsl
MOJIKJIFOUEHUS y3J1a

3amaercs cxema mpucoenmaenus LITIT.

Pacuernas temneparypa
Ha BXoje 1-ro KoHTypa

°C

Pacuernas temneparypa
Ha BeIXOJe 1-ro
KOHTypa

°C

Pacuetnas temmepatypa
Ha BXOJ€ 2-T0 KOHTYpa

°C

PacuetHas TemmepaTypa
Ha BBIXOJE 2-TO
KOHTYpa

°C

10

Pacnonaraemslit Hanop
2-T0 KOHTYpa

11

Hanop B oOpatHOM
TpyOonpoBoze 2-ro
KOHTYypa

HN OB H | =2H|H[&=EM

12

Koanuectso cexnumii TO
Ha CO

P

13

ITotepu Hanopa B
oxHou cexknuu TO Ha
CO

14

Koanuectso
MapajijIeIbHBIX TPYIIIT

TO na CO

15

Pexomennyemplit
HOMEP 3JieBaTopa

OrmpezensieTcst B pe3ysibTaTe pacyeTa.

16

Pexomenyemslit

JAUaMETp coIia
QJICBATOpa

MM

OrmpezensieTcst B pe3ybTaTe pacyeTa.

17

PacueTtHbiii
k03¢ dunneHT
CMEIIICHHMSI

OrmpezensieTcst B pe3yibTaTe pacyera.

18

DakTUYECKUM
k03¢ dunneHT
CMEIIICHHMSI

OrmpenensieTcst B pe3ysibTaTe pacyeTa.

19

Howmep ycranoBneHHOTO
aJIeBaTopa

20

Huamertp
YCTaHOBJIEHHOTO COILIA
a1eBaTopa

MM

21

IToTepu Hanopa B
COILIE dJIeBaTOpa

OrmpenensieTcst B pe3ysibTaTe pacyera.

22

Temneparypa Ha BXoJie
1-ro xoHTYpa

°C

OHpe,Z[CJ'ISIeTCSI B pe3yJIbTaTC pacucTa.

23

Temneparypa Ha
BBIXOZIe 1-TO KOHTYpa

°C

OHpe,Z[CJ'ISIeTCSI B pe3yJIbTaTC pacucTa.

24

Temneparypa Ha
BBIXOJI€ 2-TO KOHTYpPa

°C

OHpe,Z[CJ'ISIeTCSI B pe3yJibTaTeC pacucTa.

25

Temneparypa Ha BXoJie
2-r0 KOHTypa

°C

a~] a~] a~] a= 2 e - B =

OHpe,Z[CJ'ISIeTCSI B pe3yJIbTaTC pacucTa.

26

Junametp mraitos1 Ha
MIOJTAFOIIEM
TpyOONIpoBOJIE

MM

OHpe,Z[CJ'ISIeTCSI B pe3yJIbTaTC pacucTa.

27

KonmuecTBo mai6 Ha
MOAI0IIEM
TpyOonpoBoie

IT.

OnpenenﬂeTca B pe3yJibTaTC pacucTa.

JnameTp 1mraiion1 Ha
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n/n

IToab30BaTeabcKoe
HAUMCHOBAHHC I10JISA

Eannunna
H3MepEeHust

Tun
JAHHBIX

HNudpopmanus, 3anuceiBaeMas B moJje

28

obOpaTtHOM
TpyOompoBoe

MM

P

Ompenensiercs B pe3ysbTaTe pacyeTa.

29

KonuuecTBo 1m1aiid na

o0paTHOM
TpyOOMIpOBOIE

IIT.

OrmpezensieTcs B pe3yJsibTaTe pacyera.

30

Huamerp
YCTaHOBJICHHO IIali0BbI

HA MOJAI0IIEM
TpyOOmIpOBOIE

MM

31

Komnuuectso
YCTaHOBIICHHBIX ITali0
Ha TI0/Iaf0IIeM
TpyOOompoBoIE

IIT.

32

HuameTtp
YCTaHOBJICHHO ITaiiOBI
Ha 00paTHOM
TpyOOomIpoBoIe

MM

33

Komnuectso
YCTaHOBIICHHBIX ITali0
Ha 00paTHOM
TpyOOompoBoIe

34

IMorepu Hamopa Ha
maiioe B IoJaroImeM
TpyOOomIpoBoIE

Ompenensercst B pe3ysibTaTe pacyera.

35

[ToTepu Hamopa Ha
mraiibe B oOpaTHOM
TpyOOIpOBOIE

Ormpezensiercst B pe3ynbTaTe pacyeTa.

36

JuamMetp maitos1 Ha
I'BC

MM

Ompenensercst B pe3ysbTaTe pacyera.

37

KonunuecTso maii6 Ha
I'BC

IIT.

Ompenensercst B pe3ysbTaTe pacyera.

38

Huamerp
YCTaHOBJICHHOH IIaiObI
Ha 'BC

MM

39

KomnuectBo
YCTaHOBIICHHBIX IIali0
Ha I'BC

IIT.

)=

40

IMorepu Hamopa Ha
maiidbe I'BC

ae]

OrmpezensieTcst B pe3ysibTaTe pacyera.

41

Temneparypa X0101HON
BOJIBI

°C

42

Temneparypa BoJbI Ha
I'BC

°C

43

Pacnonaraemsiii Hanop
2-ro konrypa 'BC

X|XH M

44

Hanop B oOpatHOM
TpyOorpoBoae 2-1o
koHtypa 'BC

=

45

KomuuectBo cekiuit TO
Ha I'BC |-s ctynens

IIT.

46

Kon-Bo napannenbHbIx
rpymnn TO wa I'BC |-it
CTYIIEHBb

47

IToTepu Hanopa B
OJIHOM ceximu |-it
CTYIICHH

48

Hcn. remneparypa Ha

Bxoze 1-ro koHTypa I-it
CTYIICHH

°C

HpI/I HaJIMY1U pe3yJIbTAaTOB 3aMEPOB, 3a1aCTCA
HCObITATCIbHAA TEMIIEpAaTypa TCIIJIOHOCUTCIIS Ha
BXO/JI€ TICPBOT'O KOHTYpA.

49

Hcn. remneparypa Ha

BEIXOJIe 1-Tr0 KOHTYDA |-
U CTyIIEHU

°C

HpI/I HaJIMY1U pe3yJIbTAaTOB 3aMEPOB, 3a1aCTCA
HCObITATCIbHAA TEMIIEpAaTypa TCIIJIOHOCUTECIIS Ha
BbIX0€ IEPBOI'0O KOHTYpA.

50

Hcn. remnepatypa Ha
BXO0Jie 2-r0 KOoHTYypa |-it
CTyIEHH

°C

[Ipu HaMU4KK pe3yIIbTaTOB 3aMEPOB, 337a€TCS
HCTBITaTEIbHAS TEMIIEpATypa ropsiueii BOIbI Ha
BXOJIE€ BTOPOTO KOHTYDA.
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n/n Toak30Bareanckoe Enuruua Tun HNudpopmanus, 3anuceiBaeMas B 1oJje
HAMMEHOBAHME MOJISl | M3MEPeHHusl | JAHHBIX pmanms,
Hcn. Temnepartypa Ha IIpu Hanmu4uu pe3ynbTaToOB 3aMEPOB, 337aETCs
51 BBIXOZ€ 2-T0 KOHTYpa |- °C il UCTIBITATEIIbHAS TEMIIEpaTypa ropsiuei Bopl Ha
U CTYTICHU BBIXOJIC BTOPOI'O KOHTYpa.
[Tpn HaNMYUYM pe3yIbTaTOB 3aMEPOB 3a1ACTCS
Hcmn. Termosas T'kan/q, p pesy. 1ep A
52 o bl TEIUIOBAas HAarpy3Ka MepBOil CTENEHU
Harpy3ska l-if ctynenu MBT
TEIJI00OMEHHOTO ammapara.
Pacxox ceTeBoii BOIbI
53 |-it crynenu TO TBC T/4 P Omnpepensiercs B pe3ybTaTe pacyera.
54 Pacxox 2-ro xoHTYypa |- o/ P Pacxox ropstaeit Boabl BO BTOPOM KOHTYPE,
it crynean TO I'BC OIIPEIETISIETCSI B pe3yIbTaTe PacueTa.
55 TemnoBas Harpy3ka |-i I'kan/y, P Temmnosas Harpy3ka | crymenn TO na I'BC,
CTYIECHH MBT OTIPEICTISIETCSI B Pe3yIbTaTe pPacueTa.
Temneparypa Ha Bxoze =i
1-ro koHTYpa i Temnepartypa Ha Bxoze 1-ro koHTypa |-i cTynenu
56 cTynenn °C P TO na I'BC, onpenensercs B pe3ynbTaTe pacyera.
Temneparypa Ha Temneparypa Ha Beixozne 1-ro koHTYypa |I-it
57 BbIXOZIEe 1-T0 KOHTYpa |- oC P ctynenu TO na I'BC, onpenensieTcst B pe3yibTare
it cTyneHn pacueTa.
Temnepar Ha BX o
¢ 5 cpatypa Ha | “oie Temneparypa Ha Bxozae 2-To KOHTYypa |-if cTynenn
-0 KOHT, -i
58 OCT(})/HC};II:I)Aa °C P TO na I'BC, onpezensercs B pe3ybTaTe pacuera.
Temneparypa Ha Temmnepatypa Ha BeIXOz€ 2-T0 KOHTYpa |-if
59 BBIXOjIe 2-T0 KOHTYpa |- oC P crynenu TO na I'BC, onpenensercs B pe3ysbpTare
i cTyneHn pacuera.
60 Koanuectso cexunii TO - 1
Ha I'BC Il-s ctynens )
Kon-Bo mapasiensHbIX
61 rpynn TO wa I'BC Il-5
CTYIICHb — A
IloTepu Hanopa B
onHo# ceximu |1-i
62 CTYIICHH M A
Vien. Temmeparypa Ha [Tpn HanM4nyM pe3ynbTaToB 3aMEPOB, 3a1aeTCs
; o HCIIbITaTEIIbHAS
Bxoje 1-ro konTtypa |l-i o
63 CTVIICHH C I TeMIIEpaTypa TEIUIOHOCUTENSI Ha BXoJie 1-To
Y koHTypa |l-# cTrynenu.
Vien. Temmeparypa Ha [Tpn HanM4MyM pe3ynpTaToB 3aMEPOB, 3aJaeTCs
) UCTIBITATEbHAS
BBIXOZI€ 1-TO KOHTYpa
64 ”I_[ 4 CTVIICHM M °C b TeMIlepaTypa TEIIOHOCHTEIIS Ha BBIXOJIE 1-T0
Y koHtypa |- crymenu.
eI, TeMIenarypa Ha IIpu Hanu4uKM pe3ysIbTaToOB 3aMEPOB, 3aJaETCS
onz[é 2o KCI?HTypa H-it UCTIBITAaTENNbHAS TeMIlepaTypa ropsueil BoIbl Ha
- CTyHCHI/Iyp °C A BXoze 2-ro KoHTypa |1-i
CTYIICHH.
Hcn. Temneparypa Ha [Ipu HaMU4MK pe3ynbTaToOB 3aMEPOB, 33TAETCs
BBIXOJIE 2-TO KOHTYpa UCTIBITAaTENNbHAS TeMIlepaTypa ropsuei BoIbl Ha
66 - °C )i\ BBIXOJIE 2-TO KOHTypa |1-it
i cTynenn CTYIEHH.
IIpyn Hanuuuu pe3yabTaTOB 3aMEPOB 3a7acTCA
Hcm. TermoBas T'kan/q, p pesy. 1ep A
67 s pi TEIUIOBAst Harpy3Ka IepPBOi CTENCHN
Harpy3ska Il-it ctynenn MBT
TEMJI000MEHHOTO ammapara.
Temneparypa Ha BXoJe o
1-ro xonTypa |- Temmeparypa Ha Bxozae 1-ro konTypa ll-if ctynenn
68 cTynenu °C P TO na I'BC, omnpenensieTcs B pe3ysbraTe pacyera.
Temmneparypa Ha Temneparypa Ha Beixozne 1-ro koHTypa |1-i
69 BBIXOJIE 1-ro KOHTYypa oC P crynenu TO na I'BC, onpeznensiercs B pe3ynbTrare
- CTYIICHHU pacyera.
Temneparypa Ha Bxoze l-it
2-ro kontypa ll-ii Temneparypa Ha Bxoze 2-T0 kKoHTypa |1-if crynenn
70 cTynenu °C P TO na I'BC, onpenenserca B pe3ynbTaTe pacyera.
Temmneparypa Ha Temneparypa Ha Beixozne 2-10 KoHTYypa |1-i
71 BBIXOJIE 2-T0 KOHTYypa oC P ctynenu TO na I'BC, onpenensiercs B pe3ynbTrare
- i CTYIICHHA pacuera.
Pacxon ceteBoil Bozbl
72 1-i crynesn TO TBC T/4 P OmnpenensieTcs B pe3yJIbTaTe pacyera.
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n/n Toak30Bareanckoe Enuruua Tun HNudpopmanus, 3anuceiBaeMas B moJje
HAMMEHOBAHME MOJISl | M3MEPeHHusl | JAHHBIX pmanms,
73 Pacxox 2-ro xonTypa ll- o/ P Pacxopx ropstaeit Boabl Bo BTopoM KoHType |1-i
i ctynienn TO I'BC CTYIICHH, OTIPENICTSACTCS B PE3yNIbTATE pacyeTa.
74 Temnosas Harpy3ka |-t I'kan/y, P Temnosas Harpy3ka |1-it crymenn TO na I'BC,
CTYICHH MBT OTIPEICTISIETCSI B PE3yIbTATE PacyueTa.
Pacxon ceteBoii Boabl
75 Ha KpapTall LIoC/Ie T/9 P Omnpepensiercs B pe3ybTaTe paciera.
HaJIaIKN
76 IMonxmoueHHas kan/a P OmpenensieTcst aBTOMaTHIECKH MO TOAKIIOUYCHHON
Harpyska Ha OTOIICHHE Harpy3ke KBapTaia.
THonxmiouennas OmpenensieTcst aBTOMaTHIECKH MO TTOAKIIOUYCHHON
7 Harpyska Ha I'kan/a P Harpy3Ke KBapTaja.
BEHTHJISILIHIO
78 IMonxmoueHHas kan/a P OmpenensieTcst aBTOMaTHYECKH MO TOAKIIOUYCHHON
Harpyska Ha 'BC Harpys3ke KBapTaja.
CyMMapHBIii pacxon
79 CeTEeBOMN BOIBI T/9 P Omnpepensiercs B pe3ybTaTe paciera.
80 PacnionaracmpIi Hanop M P Omnpepensiercs B pe3ynbTaTe pacdyera
Ha BBojie I[TII pea pesy p i
Hamop B nonaromem
81 TPyGONpPOBOIE M P OmnpenensieTcs B pe3yJibTaTe pacyera.
Hanop B oOpatHOM
TpyOOIpOBO/ie Ha BBOJIE
82 TII M P Ompenensiercst B pe3ysbTaTe pacyera.
JlaBieHue B mogaromemM
83 TpybompoBozie P OmpenensieTcst B pe3yJIbTaTe pacyera.
JlaBrieHne B 0OpaTHOM
84 TPYGONpPOBOE P Ompenensercs B pe3ysbTaTe pacyera.
85 PacnionaracmeIi Hanop M P Omnpepensiercs B pe3ylbTaTe pacdyera
2-ro xonrypa IITII pen pesy p )
Hamop B nonaromem
86 Tpy6onposone TBC M P Omnpepensiercs: B pe3ybTaTe pacuera.
Hamnop B oOpaTHOM
87 py6onpososie TBC M P Ompenensiercst B pe3ysibTaTe pacyera.
88 JlaBnenue B moaaroiiemM
Tpy0onpoBoIe M P Onpenensiercs B pe3yJIbTaTe pacyera.
JlaBnenue B moaaroiemM
89 tpy6onposoae I'BC P Omnpepensiercst B pe3ysbTaTe pacyera.
[JaBnenue B oOpaTHOM
90 Tpy6Gomnposoe TBC P OmnpepersieTcst B pe3ysibTaTe pacuera.
[JaBnenue B oOpaTHOM
91 TPyGONpPOBOE M P OmnpenensieTcs B pe3yJibTaTe pacyera.
Hanop B oOpatHOM
TpyOOIpoBOAE 2-TO
92 xonrypa LITII M P OmnpenensieTcs B pe3ysbTaTe pacyera.
Pacxon Boas! o
93 TepeMbIuKe T/9 P Omnpepensiercs B pe3ylbTaTe pacyera.
Pacuernas temmneparypa
BHYTPEHHETO. BO3/lyXa o
94 s CO C A
Pacuetnas cpennsis
95 Harpy3ka Ha BC I'kan/4 A
Pacuetnas
MaKcHMaJIbHas
9 Harpy3ka Ha 'BC Tkan/u A
Yka3bIBaeTCsl IPU3HAK HAIMYUS PETYIATOPA
TEMIIEpaTyphl Ha CHCTEMY TOPSYero
97 Hamuune perynsropa ua _ hi| BOJIOCHA0KEHUS:
I'BC 0 - OTCYTCTBYET;
1 — yCTaHOBJIEH.
banancoBsiii
08 K03 punneHT ) i
3akpbiToil [ BC
Cnoco6
VYxkasbIBaeTcst ciocod apoccenupoBanus Ha L[TTI
99 JPOCCEMPOBAHUS Ha pi 1Hdppoit o1 0 10 6
T P .
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n/n Toak30Bareanckoe Enuruua Tun HNudpopmanus, 3anuceiBaeMas B 1oJje
HANMEHOBAHME IOJIS | U3MePEeHUs | JAHHBIX >
0 - npoccenuposanue Ha L{TII ve npousBoauTcs,
€CIIH ATO HE SIBJISIETCS 00513aTEIbHBIM;
1 - npoccenupyercs Boixon u3 LTII Ha oTonnenue,
1raiida ycTaHaBIMBAaeTCsl BCETIa Ha MOJaroIeM
TpyOOIpOBO/IC;
- 2 - ppoccenupyercs Bbixoa u3 LITII Ha oTomneHue,
mIaifba ycTaHaBIMBAETCS BCEria Ha 00paTHOM
TpyOOTIpoBOE;
3 - npoccenupyercs Boixod u3 LITII Ha oTonuienue,
MecTa YCTAaHOBKH IIai0 ONPeAEIIOTCS
aBTOMATHUYECKH;
4 - ycraHaBIMBaroTCs maiiosl Ha BBoze B LITII
(o6mue Ha otomenue u I'BC), mecta ycTaHOBKH
1aii0 ONpeAeNIIOTCsl AaBTOMAaTHUECKH;
5 - ycraHaBnuBaroTcs maiosl Ha BBoae B LITIT
(o6mue Ha oromienue u [' BC), mraiida
YCTaHaBJIMBAETCs BCEr/Ia Ha MOAl0IEM
TpyOOTIpOBOIE;
6 - ycraHaBIMBaIOTCs maitObl Ha BBoAe B LITII
(obmue Ha
oromerne u [ BC), maiiba ycraHaBIuBaeTcs
BCETa Ha 0OpaTHOM TPyOOIPOBOJIE.
100 3amac Haropa npu "
JIPOCCEIUPOBAHUH
101 Pacuernas remneparypa oC
Hapy>XHOTO BO3yXa
102 Teky1mas Temmeparypa oC
Hapy»XHOTO BO3yXa
CpenneronoBas
103 TeMIIepaTypa BOAbI B oC i
MOJJAIOIEM
TpyOOIpOBOIE
CpenneronioBas
104 TeMIIepaTypa BOAbI B oC i
o0OpaTtHOM
TpyOOIpoBOaE
105 CpenneronioBas oC 1
TeMIIepaTypa rpyHTa
CpenneronoBas
TeMmIeparypa
106 HapymHor% Bﬁgﬂyxa °C A
CpenneronioBas
107 TeMIIepaTypa Bo3ayxa oC
B T10/1BAJIaX
108 Tekymas Temneparypa oC
rpyHTa
109 Tekyias temneparypa oC b
BO3/yXa B OJBasIax
CyMMapHBIi pacxo[
110 BOAH BO&%BI{IKOHType T/q P Omnpepensiercs B pe3ysbTaTe pacyera.
TermoBas Harpy3Ka
111 BerHeHIE];}éHeHH To I'kan/qa P OmnpenensieTcs B pe3yJibTaTe pacyera.
Tennosas Harpyska
112 HH)KHeHIS]?geHH TO I'kan/a P Omnpepensiercs B pe3ysbTaTe pacyera.
IToTepu TemnoBoi
SHEPTHH OT yTeUeK B
113 110 é{a}omeM KKaJI/9 P Omnpenensiercs B pe3ysibTaTe pacyera.
TpyOompoBoae
ITorepu TeroBoi
114 SHEPTUU OT YTEUCK B KKaJI/4 P OmnpenensieTcs B pe3yJIbTaTe pacyera.
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n/n Toak30Bareanckoe Enuruua Tun HNudpopmanus, 3anuceiBaeMas B 1oJje
HAMMEHOBAHME MOJISl | M3MEPeHHusl | JAHHBIX i
obOpaTtHOM
TpyOompoBoe
IToTepu TemnoBoi
SHEPTHUH OT YTEUEK B
115 cucTeMe KKaJ/4 P OmpenensieTcst B pe3ysbTaTe pacyera.
TEIIONOTPeOIeHHS
Hcn. remnepatypa 3amaeTcs MOJIb30BATENEM TI0 Pe3yIbTaTaM
BOJIBI HA BXoJie 1-T0 o WCTIBITaHWH, €CITM UCTIBITaHKS HE TIPOBOHIINCH,
116 KOHTYpa C A
3a7aeTcs pacueTHOE 3HAUCHHE.
Hcn. remmeparypa 3amaeTcs MOJIb30BATENEM TI0 pe3yIbTaTaM
117 BOJIBI HA BBIXOZE 1-TO oC WCTIBITaHWH, €CITM UCTIBITaHKS HE TIPOBOMIIKCH,
KOHTypa A 3a/1a€TCsl pacueTHOE 3HAYCHHUE.
Hcn. remnepatypa 3amaeTcs MOJIb30BATENEM MO PE3yIbTaTaM
118 BOJIBI HA BXOJIE 2-TO oC UCTIBITAaHWH, €CIIM UCTIBITAaHKS HE TIPOBOIHIIKCH,
KOHTYypa A 3a/1a€TCsl paCUETHOE 3HAYEHUE.
Hcn. Temmeparypa 3aaeTcs N0oJIb30BaTelIeM 110 Pe3yIbTaTaM
119 BOJIbI HA BBIXOJIEC 2-T0 °oC I[ I/ICHI)ITaHI/IfI, €CJIM UCIIBITaHWA HE IPOBOJAUIIUCD,
KOHTYpa 3aJaeTcsl pacueTHOE 3HaYCHHE.
U 3amaeTcs MOJIb30BaTENEM TI0 pe3yIbTaTaM
cIL. pacxon 1-ro .
120 KOHTYpa T/9 bl UCTIBITAHUH, €CITH UCTIBITAHUS HE IPOBOJUIIUCS,
3agaercs paBHBIM 0.
" 3amaeTcs MOJIb30BaTENEM TI0 pe3yIbTaTaM
121 CIL. pacxon 2-ro /94 Pl WCTIBITAHUM, €CJIM UCTIBITAHUS HE MPOBOJUINCH
KOHTYypa ’ ’
3a/aeTcsi paBHbIM 0.
122 C}g\;r;}?;?;: ﬁ?ﬁaﬂ I'kan/a P Omnpepensiercs B pe3ybTaTe paciera.
TemuioBele noTepu B
123 TIOZAIOIMICM KKaJ/q P Omnpepensiercs B pe3ybTaTe paciera.
TpyOOIpOBOIE
Temnnossle moTepu B
124 Tp;ggi;i?;ne KKaJ1/9 P OmnpenensieTcs B pe3yJibTaTe pacyera.
Pacxon Bozibl Ha yTeuku
U3 TO/IAIOIIETO
125 Tpy6OnpOBOA T/4 P OmnpenensieTcs B pe3yJibTaTe pacyera.
Pacxon Bozibl Ha yTeuku
126 TP;)3y%glr)1%T()}113%r;a T/4 P Omnpenensercs B pe3yIbTaTe pacuera.
Pacxon Bozibl Ha yTeuku
U3 CHCTEM
127 TerIonoTpeGIeH s T/9 P Omnpepensiercs B pe3ylbTaTe pacyera.
Bpemst mpoxoxxaeHus
128 BOJIbI OT HCTOUHMKA MUH P OmnpenensieTcs B pe3yJibTaTe pacyera.
IlyTh, npoiiieHHBbIH OT
129 HCTOYHIKA M P OmnpenensieTcs B pe3yJibTaTe pacyera.
130 JlaBJeHre BCKUTIaHUS M P OmnpenensieTcs B pe3yJIbTaTe pacyera.
JlaBieHune BCKUINaHMS
131 1a seixone LTI M P OmnpenensieTcs B pe3yJibTaTe pacyera.
132 Cratudeckuii Harmop M P OmnpenensieTcs B pe3yJIbTaTe pacyera.
133 Cratuueckuii Hanop na M P OmnpenensieTcs B pe3ysibTaTe pacyeTa.
Boixoae LTI

Ta6auua 4.6 - [lacnopTu3zanus 00bEKTa y3eJ TENJ0BOH ceTH

ITonb30BaTeabek
n/n ?{augl\(a)enosaﬂileoe Exnnnna Tun HNudopmanus, 3anucbiBaeMasi B 1oJjie
U3MepeHusl | JaHHBIX pmanus,
moJist
HanmenoBanue
1 - A
y31a
IToce BEIMOTHEHMSI pACUYETOB B JAHHOM TI0JIE
2 Howmep ncrounuka - P 3amuchIBacTcs udpa, Hanpumep, 1, 2, 3 u T.1.,
COOTBETCTBYIOIIAsI HOMEPY
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IToab30BaTeabcKoe

n/n HAHMEHOBaHHUeE Hl;:ﬁg;g:;ﬂ Ha{:{rll)lx HNudopmanus, 3anuceiBaeMasi B moJjie
noJIst
HCTOYHHKA, OT KOTOPOTO 3aMUTHIBACTCS NAHHBIH y3€
TEIIOBOM CETH.
3 T'eonesnueckas
OTMETKa M A
CrnuB 3
4 II0IAFOIIETO T/9 bl
TpyOonpoBoia
5 CnmB u3 00paTHOTO y
TpyOonpoBoia B A
3HaYeHHe pacroaraéMoro Haropa B y3ie
. oIpeziessieTcs B
6 Pacnonaraembiid M P pe3yJsbTare BBIMOJHEHHUS HAJIQJ0YHOTO WK
Harop MOBEPOYHOIO PAcUeTa.
3HavyeHne Haropa B MoJaromeM TpyoonpoBoie
7 Hamnop B noznatoriem " P oTpeziessieTcs B
"[py6onp0]3();[e PE3YIbTATE BBINIOJTHCHUA HAJIAJOYHOI'O WIN
TIOBEPOYHOTO pacyerTa.
3HaveHHe Haropa B 00paTHOM TpyOOoIpoBoe
8 Hamop B o6paTHOM P OTIpEIETSIETCS B
Tpy6OoIIpoBOIE M pe3yibTaTe BBIOJIHEHHUS HaJIaJ0YHOTO WIIN
HOBEPOYHOT'0 pacueTa.
3HaueHHe TEMIEPaTyphl B OAAIOIIEM TpyOorpoBoe
9 Tew;ngg ;;}{)FE;;)HH °oC P TETIJIOBOH CETH OIIPEAEIsIeTCS B pe3ybTaTe
Tpy6ONpPOBOJIE BBINOJTHEHHS HaJIaJOYHOTO
WJIN TIOBEPOYHOTO pacyera.
T 3HaueHHe TEMIEPaTypbl B 0OpPaTHOM TPYOOIPOBOE
10 eM:z%TE;%i;OHH °oC P TETIJIOBON CETH OIIPEAEISIeTCS B pe3ybTaTe
Tpy6ONpOBOJIE BBINOJTHEHHS HaJIaJOYHOTO
WJIN TIOBEPOYHOTO pacyera.
Japnenue B 3HaueHHe JaBJICHHS B MOJAIOLIEM TPYOOIpOBO e
11 MOAI0IIEM M P TETIJIOBON CETH ONPEAEISIETCS B pe3yIbTaTe
TpyOoIpoBoIe BBINOJTHEHHSI HaJlaJIOYHOT'O MJTM [TOBEPOYHOTO pacyera.
Hasnenne B 3Ha4yeHue TaBJICHUS B 0OPaTHOM TPyOOIpPOBO/IE
12 o0OpaTHOM M P TEIUIOBOH CETH ONpeAessieTcs B pe3yibTare
Tpy6onpoBoiE BBIIIOJIHEHUS] HAJIAJJOYHOI0 UJIU IIOBEPOYHOTO pacyera.
Bpewms B
13 MIPOXOKIECHUSI BOIbI MUH P pe3yibTare pacueToB ONPEIENIETCS BPEMS
O MCTOUHMKA MPOXOX/ICHUS BOJIBI OT HCTOYHHKA JI0 y3JIa.
[lyTb, npolineHHbIN B pesynbrare pacueToB onpenensercs nyTb,
14 oT M P MPOMICHHBII OT
HCTOYHHKA HCTOYHHKA JIO y3I1a.
15 [aBnenue M P 3HaueHue NaHHOW BETMYHHBI OIIPeIeIsIeTCs B
BCKHUITaHHS pe3ynpTaTe pacyera.
o 3Ha4yeHne TaHHOH BEJIMUNHBI ONIpeaesieTCs B
16 | Craruyeckuii Hamop M P pE3YIHTATE PACICTA,
Cratudeckuii Harmop
17 Ha M P OmpenenseTcs B pe3ysibTare pacyeTa.
BBIXOIC

Tadauua 4.7 - IlacnopTu3anus 00beKTa HACOCHASI CTAHLMS

n/n H?{Eﬁ\??ﬂi}iﬁﬁﬁéoe Exnnnna Tun HNudopmanus, 3anucsiBaeMasi B moJje
H3MepeHHusl | TaHHBIX ’
nmoJist

1 HaunmeHnoBanue

HACOCHOM CTaHIIUK ) A
2 Howmep ucrounnka - i
3 T'eonesnyeckas M b

OTMETKA
Mapka Hacoca Ha I
0JIb30BaTEJIeM YKa3bIBae€TCsl MapKa Hacoca,
4 MOAAIOIIEM - pil|
Tpy6OIpoBOIE YCTaHOBJICHHOTO Ha IOAAOIIEM TPYOOIIPOBOE.

5 Yucmo HacoCOB Ha IIT. A
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IToab30BaTeabckoe

n/n HAHMEHOBaHHUeE Hl;:ﬁg;g:;ﬂ Ha{:{rll)lx HNudpopmanus, 3anuceiBaeMas B 1oJje
noJist
MOJAIOIIEM
TpyOonpoBoIe
Mapka Hacoca Ha I
0JIb30BaTEJIEM yKa3bIBA€TCA MapKa Hacoca,
6 obpaTHOM - I
TpyOOoIpoBOIC YCTaHOBIJICHHOTO Ha 0OpaTHOM TPyOOIIPOBOIE.
Yucno HacocoB Ha
7 obOpaTtHOM IT. A
TpyOompoBoIe
Hamnop nHacoca Ha
8 MOJAOLEM M Jil|
TpyOompoBoe
Hanop Hacoca Ha
9 o0paTHOM M A
TpyOOoIpoBOIC
Hamnop Ha Bxoze B
10 HACOCHYIO B " P Omnpenensiercs B pe3ysbTare BBINOTHEHNA Haag049HON
MOJAIOIEM WK IOBEPOYHOM 3aJauu.
TpyOOIpOBOIE
Hamnop Ha Bxozne B
11 HAaCOCHYIO B " P OmnpenensieTcst B pe3ysIbTaTe BBIIOJHEHHS HAJIa0YHON
06paTH0M WIH HOBepquOI‘/'I 3a1a4M.
TpyOOIpOBOIE
Hanop Ha BbIXOIE
12 U3 HACOCHOI! B P OmnpenensieTcst B pe3ysIbTaTe BBIIOJHEHHS HAJIaI0YHON
nojaromem M WM IOBEPOYHOM 3aJa4H.
TpyOOmIpOBOIE
Hanop Ha BbIXOIE
13 U3 HACOCHOH B P OmnpepensieTcs B pe3ysibTaTe BBIITIOJHEHHS Halla0uHON
oOpaTHOM M WM TIOBEPOYHOMN 3a1aUH.
TpyOOompoBoIe
Pacxopn Bonpl B .
OmnpenensieTcst B pe3ysIbTaTe BBIIOJHEHHS HAJIaI0YHON
14 MOTAI0IIEM ”
TPyBONPOBOIE T/q P WA IOBEPOYHOM 3aJauu.
Pacxon son1 B OmnpenensieTcst B pe3ysibTaTe BBIIOJHEHHS HAJIaI0YHON
15 obpaTHOM T/9 P e pesy . A
Tpy6ONPOBOIE WA IOBEPOYHOM 3aJa4u.
Temneparypa BozbI
B o OmnpenensieTcst B pe3ysbTaTe BRIITIOJHEHNS HallaJ09HON
16 C P o
HNOJAIOIEM WM TIOBEPOYHOM 3a7auu.
TpyOOmpoBoOIe
Temneparypa BozbI
17 B oC P OmnpenensieTcst B pe3ysbTaTe BBIIOJHEHHS HAJIaI0YHON
06paTH0M WIH HOBepquOI‘/'I 3aJ1a4u.
TpyOOIpOBOIE
JlaBrienue B
MIOTAFOIIIEM OmnpenensieTcst B pe3ysbTaTe BBIIOJHEHHS HAJIaI0YHON
18 TpyOorpoBoe M P WJIY TIOBEPOYHOH 3aJauH.
nepes y3nom
JlaBneHnue B
19 MOJTAFOIIIEM " P OmnpenensieTcst B pe3ysbTaTe BBIIIOJHEHHS HaJIaJ0YHON
TpyOorpoBoe WM IOBEPOYHOM 3aJaun.
mmocye y3na
JlaBnenue B
20 o0OpaTHOM P OmnpenensieTcst B pe3ysbTaTe BBIIIOJHEHHS HaJIa04YHON
pr60HI)OBOJIC M Win HOBepquOﬁ 3aJ1a4uu.
nepes y3iIoM
JaBnenue B
oOpaTHOM OmnpexensieTcst B pe3ysbTaTe BRITOTHEHNS HaJIaI09HON
21 TpyOompoBoje M P WM TIOBEPOYHOM 3a1a4u.
mocye y3na
Bpewms Omnpexensiercst B pe3ysbTaTe BHITOTHEHHS HaJIaI09HON
22 MIPOXOXKIACHHUS MUH P WIN
BOJIBI OT HCTOYHHKA TOBEPOYHOH 3a/1a4H.
23 ITyTs, npolineHHbIN M P OmnpepensieTcst B pe3ysbTaTe BBIIOJHEHHS HaJla0YHON

OT UCTOYHHKA

njim HOBGpO‘IHOﬁ 3aga4u.
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IToab30BaTeabckoe

Enunnna Tun
HANMMEeHOBAHH
n/n €HO e W3MepeHust | AHHBIX HNudpopmanus, 3anuceiBaeMas B 1oJje
noJIst
24 [Japnenue " P 3HauCHNE JTaHHOW BEJIMIHMHBI ONIPEACIsIeTCS B
BCKHUITaHHS pe3ynbTare pacdera.

3HaueHNE JTaHHOW BEJIMIHMHBI ONIPEACIsAeTCS B

25 | Crarndeckuii Harmop M P pe3yabTare
pacuera.
Craruyeckuii Harop

26 M P Omnpepensiercs B pe3ybTaTe paciera.

Ha BBIXOJIE

Tabauna 4.8 - [TacnopTu3anus 00beKTa 3an0pHasi apMaTypa

n/n H?l']:ll;lgn(a)::;ﬂ:gzoe Enumaua T HNudopmauus, 3anucbiBaeMas B 1oJje
HM3MeEpeHus | JaHHBbIX ’
noJst
1 HaumenoBanue
apMaTypel ) A
[Tocne BBIMONHEHHS pacyeToB B JAHHOM I10JIe
3anuchiBacTCs udpa, Hampumep, 1,2, 3 u T.1.,
2 Howmep ucrounnka - p COOTBETCTBYIOLIAsA HOMEPY
WUCTOYHHUKA, OT KOTOPOT'O 3aUTHIBACTCS TAHHBIH
O0OBEKT.
3 HaumenoBanue
UCTOYHMKA )
4 I'eonesnueckas M
OTMeTKa
5 Mapxa saBukKu ) 3amaercs MoJIb30BaTeNIeM MapKa YCTaHOBJICHHOM
?;y%ooia;ggloei A 3allOpHOW apMaTyphl Ha MOJAaloLEeM TPYOOIpOBo/IE.
Y ca0BHBIN 1uaMeTp
6 Ha TOJIAI0IIEM M bl
TpyOompoBoie
3amaeTcd MOJB30BATENEM CTENEHb OTKPHITHA
CreneHpb OTKPBITHS a
7 HA NOJA0LIEM - pi| .
TpyGOMpOBOsIE pMatypsbl, yCTAaHOBJIEHHOH Ha MOJAIONIEM
TpyOonpoBoJe.
Mapka 3a1BHKKU 3 .
8 Ha 0GpaTHOM ) il aJlacTes MOMb30BATENEM MapKa yCTAHOBICHHOM
TpybompoBoae 3allOpHON apMaTypbl Ha 00paTHOM TpyOoIpoBoIE.
Yca0BHBII 1UaMeTp
9 Ha 0OpaTHOM M pil|
TpyOompoBoie
CreneHpb OTKPBITHS 3
10 H2 OBPATHOM ) 1 aJ1aeTCsl M0JIb30BATEIEM CTETIEHb OTKPBITHS apMaTypHhI
TpyGOMpOBOsE Ha 00paTHOM TpyOOTIpOBOIE.
11 MecTo yCTaHOBKH - Jl
12 | Tun tpybompoBoja - i
Pacnonaraemsrit
13 M P OrnpenensieTcs B pe3ysbTaTe pacyeTa.
Harfop
14 Pacnionaraemsiit P
HATIOP HA BEIXOJIE M OrnpenensieTcs B pe3ysbTaTe pacyeTa.
15 Hagg&z;ggg(ﬁlgeM M P Onpenensercs B pe3yibTaTe pacyeTa.
Hamop nocne y3na B
TOIAFOIIIEM
16 TpyGOMpOBOJE M P OrnpenensieTcs B pe3ysbTaTe pacyeTa.
17 Hanop s obparrom M P Omnpenensiercs B pe3ynbTaTe pacyera
TpyOompoBoIe pel pesy. p :
Hamop nocne y3na B
obpaTHOM
18 Tpy6OMpPOBOJE M P Onpenensercs B pe3yybTaTe pacyeTa.
Temneparypa Boabl
19 Tl:);lggs;}ﬁ)fgzde °C P Omnpenensiercs B pe3yspTaTe pacyera.
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n/n H?—&Zﬁ::;ﬁﬁ:f;éoe Exunnua Tun HNudopmanus, 3anuceiBaeMasi B 1moJjie
oISt W3MepeHHusl | TaHHBIX »
Temnepartypa Boabl
20 T]?y%?)%fé{;oh;[e °C P Omnpenensercs B pe3ysibTaTe pacyera.
21 Tun apMatypsl - Jl
22 Mapxka apMaTypsl - Jl
23 | VYcioBHBIH guamMeTp MM I
24 | YcnoBHOE AaBliCHHE Krc/cm? A
25 | Jlara M3roToBiIeHUS - I
26 Jlata ycTaHOBKH - I
27 Martepuan - Jl
28 Konctpykuus i il
3aTBOpa
29 | 3aBoj M3rOTOBHUTENb - I
30 udp apmatypsl - Ji|
Koadpdumment
31 MECTHOTO - I
COIIPOTHUBIICHHS
IIponyckHas
32 CH%CO%HOCTL T/ A
33 Tun npuBoaa - pi|
34 Mapka npuBoa - pi|
35 Jlata nocnenHero ) b
pEeMOHTa
36 Buy pemoHTa - I
37 [Tpumeuanue - Ji
JlaBnenue B
38 MOAAI0IIEM M P Omnpenensiercs: B pe3ysIbTaTe pacdera.
TpyOompoBoie
JlaBnenue nocie
39 y3J1a B MOJafoIeM M Omnpenensiercs: B pe3yJibTaTe pacyera.
TpyOONIpOBOIE P
JlaBnenue B
39 obpaTHOM M P Omnpenensiercs B pe3ysibTaTe pacyera.
TpyOompoBoie
JaBnenue nocie
41 y371a B 00paTHOM M P Omnpenensercs B pe3ysibTaTe pacyera.
TpyOompoBoie
Bpewms
40 MIPOXOXKIACHUS MUH P OnpenensieTcs B pe3yibTare pacueTa.
BOJIbl OT HCTOYHHKA
IlyTb, npoiiieHHbIH
41 OT HCTOUHMKA M P OmpenensieTcs B pe3yibTaTe pacyeTa.
42 JaBrnenue " P 3HaveHNe TaHHOW BEJIIMUUHBI ONIPEEIsIeTCs B
BCKHUITAHUSI pe3ynbTare pacyera.
3HaveHHe JIaHHOW BEJIMYUHBI ONPE/eIsieTCs B
43 | Craruyeckuii Harop M P pe3ynbrare
pacyera.
44 Cratuueckuii nanop M P Omnpenensercs B pe3ysibTaTe pacyera.
Ha BBIXO/Ie

HpC,Z[CTaBJ'IeHHOC HAITOJIHCHHUC MMacliopTa 00BEKTa TEIIOBOM CETH SBIISICTCS 6830BLIM, npu

HEO0OXOJUMMOCTH AJIEMEHTHI 0a3bl IaHHBIX MTACIIOPTa MOTYT OBITh 3aMEHEHbBI, YOpaHbl, J00aBIECHbI

Y NIepErpynnupOBAHBI.

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

TemtoBoii cetu Kometickoro 'O
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5. IHMACHOPTHU3AIMA n OIIMCAHHUE PACYETHbBIX EJUHMAIL
TEPPUTOPUAJIBHOTI'O AEJEHUSA, BKJIIOYASA AIMUHUCTPATUBHOE

OJNeKTpOHHAss MOJeNb I03BOJIAET HArJSAHO Ha Tonorpauyeckoil OCHOBE TIOpoja
pasrpaHu4MTh U MACIIOPTU3UPOBATE €AUHULIBI TEPPUTOPUATIBHOTO JCIICHHUS.

Takumu rpaHuLIaMU TEPPUTOPUAIBHOTO JI€JIEHUS MOTYT SIBJISATHCS:

® Ka/1aCTPOBBIE KBAPTAJIbL;

® IUIAHUPOBOYHBIE PAWOHBL;

® 3 [IMUHHUCTPATUBHbBIC PAVOHBI.

Ha pucyHke HWXe MOKazaH mpUMep H300pakeHUs B DJICKTPOHHON MOJEIH PACUETHBIX

€IMHUIL] TEPPUTOPUATILHOTO JICJICHUS.
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6. THAPABJIMYECKHN PACYET TEILIOBBIX CETEM JIOBOW CTEINEHU
3AKOJIBIIOBAHHOCTH, B TOM YHMCJIE THJIPABJIUYECKHI PACYET ITIPH
COBMECTHOM PABOTE HECKOJIBKUX UCTOYHUKOB TEILJIOBON SHEPTUH
HA EJUHYIO TEIIVIOBYIO CETbH

Pacuery mnonanexaTr TYNHMKOBBIE M KOJBIEBBIE CETH (KOJIMYECTBO KOJICIl B CETH
HEOTPAaHMUYEHHO), a TaKXKe JBYX-, TPEX-, YETBHIPEXTPYOHbIE HIN MHOTOTPYOHBIC CHUCTEMBI
TEINIOCHAOKEHUSA, B TOM YHCIE€ C TOBBICUTEILHBIMM HACOCHBIMH  CTaHIMSIMH U
JIPOCCETUPYIOIIMMH  YCTPOMCTBAMH, pa0OTArONIME OT OJHOTO WM HECKOJBKHX HMCTOYHHUKOB
TETIJIOBOM SHEPTHUH.

[Iporpamma mpemycMaTpuBaeT BBINOJHEHHUE TEIIO-THAPABIMYECKOTO pacdyeTa CHUCTEMBbI
HEHTPATM30BAHHOTO TEIJIOCHAOKEHUSI C TOTPEOUTENSIMH, TIOAKITIOYCHHBIMU K TEIJIOBOM CETH 10
pa3iauuHbIM cxemaM. Mcmonb3yrorcs 34 CXEMHBIX pELIeHHUs MOAKIIOYEHUs MOTpeduTenci, a
takxke 29 cxem npucoeaunenus 1[TII.

Pacuersr CYHICCTBYIOIUX TUAPABIUNIECKUX PEXUMOB HUPKYIAIUN TEIJIOHOCUTEIA C TEIIJIOBBIMU

Harpy3kamu B oTonuTeNbHbIH epuox 2021 - 2022 rr. npeacTaBieHb! HIDKE
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Ta6auna 6.1 - YTBep:KIeHHbIH rHAPABIHYECKHIl pesKUM padoThl TEIUIOBBIX ceTeill 0T HCTOYHHMKOB Ten/10Boi 3Hepruu Koneiickoro I'O na 2021-

2022 rr
ITapaMeTpbl rHAPABJIMYECKUX PEKMMOB PadoThI IorpemHnocTs
MO AAHHBIM GaKTHYECKOr0 peKuMa 10 pe3yJibTaTaM BbINOJHEHHOI M/ pacxoyiom,
patoThI B 0OTONMUTENbHBIN nepuoa 2021- KAJMOPOBKHM JIEKTPOHHOM MoJeJ 1 N0JIy4YeHHBIM B
2022 rr. CHCTEMBI TEIJIOCHAOKEeHUS 3J1. MOAEJIH, U
Dj1eMeHT
TepPPHTOPHATEHOIO Ne HaunmeHnoBaHnue Pacxon Pacxon pakTHyeckum
P n/n TENJIOHCTOYHHKA JlaBiienne B TENJIOHOCUTES JlaBieHue B TENJIOHOCUTES pacxoaom
nojAaeM/00paTHOM B nojaromeM / nojaamueM/o0paTHoM B IojaromeM / TEeNJIOHOCHTEJISA
Tpybonposoaax, o0paTHOM Tpybonposoaax, o0paTHOM B
(xrc/em? / kre/em?) | TpyOomposoaax, | (krc/cm?/ kre/em?) | TpyGomporoaax, | TpyGomposoae
(M%/4 / M3/u) (M%/g / M3/4) (%)
ETO Nel AO «Yes11600,JKOMMYHIHEPI o)
r. Kormetick 1 PaitonHast koTenbHas 7,5/2,5 1629,2/1612,9 7,5/2,5 1578,9/1563,1 3,08
r. Komneiick 2 KorenpHas Nel 0/0 2,84
r. Kometick 3 Korensaas Ne3 4,7/13,4 159,7/158,1 4,7/3,4 152,1/150,6 4,75
noc. ['opHsik 4 Kotenpunasg Ned 45/2 108,4/107,3 45/2 105,1/104 3,09
r. Komnetick 5 Korensuasg Ne5 3,8/1,3 80/79,2 3,8/1,3 78,8/78 1,54
foc. 6 KotenbHas Ne6 4,6/2,1 156,6/155 4,6/2,1 155,4/153,9 075
CTapoKaMBIITHHCK
froc. 7 KotenbHas Ne7 5,1/2,6 78,2/77,4 5,1/2,6 75,3/74,6 3,70
CTapOoKaMBIITHHCK
Hoc. 8 Kotenbhas Ne§ 5,6/3,1 89,3/88,4 5,6/3,1 87,1/86,3 2,40
CTapOoKaMBIITHHCK
r. Kormeiick 9 Korensnas Ne9 4,3/2,3 145,4/143,9 4,3/2,3 140,3/138,9 3,50
r. Konetick 10 Korennaasg Nel( 4,9/2 4 86,5/85,7 4,9/2 4 84,9/84 1,92
r. Konetick 11 Korenpnas Nell 3,712 73,9/73,1 3,712 71,6/70,9 3,08
noc. [Toranuno 12 Korensnaast Nel2 3,8/2 24,7/24,5 3,8/2 24/23,8 2,75
r. Koneiick 13 Korenpnas Nel3 3,412 121/119,8 3,4/2 117,1/115,9 3,24
r. Koneiick 14 Korenpnas Nel4 4,512 174,3/172,6 4,5/2 167,3/165,6 4,03
r. Konetick 15 Kotennnasg Nel5 4/2 41,2/40,7 4/2 39,4/39 4,26
r. Konetick 16 Korenpnas Nel6 3,9/1,9 130,6/129,3 3,9/1,9 124,5/123,2 4,71
r. Koneiick 17 Kotenpnast Nol7 4,712,7 92/91,1 47/2,7 87,7/86,8 4,69
r. Koneiick 18 Korenpnas Nel9 5,9/3,9 185,6/183,8 5,9/3,9 183,3/181,5 1,26
r. Konetick 19 Kotennaasg Ne2( 3,9/1,9 92,1/91,2 3,9/1,9 87,8/87 462
r. Konelick 20 Korensnaast No23 4,5/2,5 139,4/138 4,5/2,5 133,5/132,2 422
r. Konelick 21 Korensaas Ne24 4,6/2,6 136,5/135,1 4,6/2,6 133,5/132,1 2,21
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ITapaMeTpbl rHAPABIMYECKUX PEKMMOB Pad0ThI

10 IaHHBIM (paKTHYECKOTro pexKxuMa
pa6oThI B oOTONMUTENbHBIH nepuoa 2021-

10 pe3yJibTaTaM BbINOJHEHHOI
KAJMOPOBKM JIEKTPOHHOM MoJeJ 1

IorpemHnocTs
M/I pacxoiom,
NMOJy4YeHHbIM B

2022 rr. CHCTEMBI TEIJIOCHAOKEHUS 3J1. MOAEJIH, U
DJieMeHT
Ne HaumenoBanmue Pacxon Pacxon pakTHyeckum
TEPPUTOPHATHHOTO
P n/m TeMIOHCTOYHNKA JlaBiienne B TENJIOHOCHTEJIS JaBienne B TEMJIOHOCHTEJIs pacxoaom
nojaaueM/00paTHoM B NoJaromeM / nojAamueM/00paTHOM B IojameM / TEeNnJIOHOCHTEJIS
Tpybonposoaax, o0paTHOM TpyOonposoaax, o0paTHOM B
(xrc/em? / kre/em? ) TpyOomposoaax, | (kre/em?/kre/em?) | TpyOomposomax, | TpyGompoBoje
(M%/a / M%/a) M3/ / m3/q) (%)
. CoBeToB 22 roc. CoBeTOB 3,5/2 49,3/48,8 3,52 47,8/47,3 3,02
ETO Ne2 OO0 «IIKII Cuneprusp»
Korenbnaas Ne 2 (mkoma Ne39)
r. Komnetick 23 | moc. 2-ro y4acTka, 4,3/2,3 6,9/6,9 4,3/2,3 6,7/6,6 3,56
yin.MacleHHHUKOBa,9 «O»
noc. TopHsx 9q | Koremvnas No3 n.Fopus, 49124 117,7/116,6 49/2.4 114,9/113,7 2,42
yin.YepHsixoBckoro, 11 «a»
Kotenbnas Ne 4
n.)Kenesnomopoxusiii | 25 | m.)Kene3HOIOPOKHBIH, 3,7/2 245,5/243 3,7/2 238,2/235,8 2,98
yn.KybOuHckas, 9 «a»
noc. Topask 0g | Koremsnas No 5 m.T'oprsi, y. 3,8/2 222,9/220,6 3,8/2 214,2/212,1 3,88
JlepmonTOBa, 2 «O»
noc. Topask g7 | Korembras No6 yu. 3,412 19/18,8 3,412 18,8/18,6 0,78
Tlekunckas, 1 «a»
Korenbnas Ne 7 n.CeBepHblit
1.CeBepHbIi pyIHUK 28 | pynnuk, yi. CaparoBckas, 3 4,5/2 12,1/12 45/2 12/11,9 0,63
«O»/1
n.BaxpyImeso og | Koremeras Ne 8 n.Baxpymeso, 412 99,7/98,7 412 96,3/95,3 3,41
ya.22 ITapTceesna, 3 «a»
¢ Kanausso g0 | Korenas Ne 12 ¢.Kanaugso, 3,9/1,9 39,2/38,8 3,9/1,9 38,9/38,5 0,80
ya. Bocrounas, 11 «a»
Kotenbnas Ne 13
m.Kenesnomopokusrid | 31 | m.IKeme3nomopokHbIi, 47127 2/1,9 47127 1,9/1,9 4,36
y71.BBICOKOBOJIBTHAS, 2«a»
Kortenbnas Ne 14 noc. 2-ro
ocC. 2-ro y4acTka 32 5,9/3,9 2,424 5,9/3,9 2,424 0,83
y4actka, yi. Jlyanuda, 52
nocllorammmo | 33 | Koremmnan Jel8 5,9/2,9 347,8/344,3 5,9/2,9 332,1/328,8 451
noc.ITotannHO, (MMyIIeCTBO HE
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ITapaMeTpbl rHAPABIMYECKUX PEKMMOB Pad0ThI

10 IaHHBIM (paKTHYECKOTro pexKxuMa
pa6oThI B oOTONMUTENbHBIH nepuoa 2021-

10 pe3yJibTaTaM BbINOJHEHHOI
KAJMOPOBKM JIEKTPOHHOM MoJeJ 1

IorpemHnocTs
M/I pacxoiom,
NMOJy4YeHHbIM B

2022 rr. CHCTEMBI TEIJIOCHAOKEHUS 3J1. MOAEJIH, U
DjaeMeHT
Ne HaumenoBanmue Pacxon Pacxon pakTHyeckum
TEPPUTOPHATHHOTO
eennst n/n TeIJIOMCTOUYHHKA JlaBiienne B TENJIOHOCHTEIS JlaBiienne B TEeIJIOHOCHUTEJIS pacxoaom
nojaaueM/00paTHoM B NoJaromeM / nojAamueM/00paTHOM B IojameM / TEeNnJIOHOCHTEJIS
Tpybonposoaax, o0paTHOM TpyOonposoaax, o0paTHOM B
(xrc/em? / kre/em? ) TpyOomposoaax, | (kre/em?/kre/em?) | TpyOomposomax, | TpyGompoBoje
(M3 / Mm3/u) (m%/a / M3/4) (%)
MYHHUIIHUIL., OT/. IOTOBOP
apeHnnl) yi. ToMckas,2
Korenprass Ne 20
noc. Kagposnx | 34 | YL Tiovenckas, LA (ota. 4,5/2,5 16/15,8 4,5/2,5 15,7/15,5 173
JloroBop apeH/ipl, ObIBILIAs
korenpHast YYK)
Kortenmpras Ne 21
. )Kenesnomopoxusiit | 35 | yn.Kynerypsl, 1 (Ha 47/3,4 25,8/25,6 47/3,4 25,1/24,9 2,84
teppuropuu Kupzasona)
Koteapnas Ne 22 FOro-
froc. 3 | 3amamice 03.Kypouwuno,ua 4,512 24,3/24,1 4,512 23,6/23,3 3,11
CrapoKaMBIIIHHCK TEPPUTOPHUH CAHATOPHUS
«bepeskay
noc. Kossipeso g7 | Koremman Ne23 4,6/2,1 4,5/4,5 4,6/2,1 4,414,3 3,44
yin.MarTiomenko, 135 «B»
noc. Kosspeso | 38 | KoTeapnan Ne 24 5,1/2,6 2.4/2,4 5,1/2,6 24023 2,03
yin.Craninonnas, 24
noc. Kossipeso 3g | Koremvmas No25 3,9/1,9 1,6/1,6 3,9/1,9 15/1,5 4,39
yin.CraHunoHHas,22
ETO Ne3 AO «Yenst0KOMMYHIHEPro»
r. Koreitck 40 | KoTenpHAs 10 yiI. Kpacas 5/2 281,6/278,8 5/2 272,7/269,9 3,19
lopasuxa, 6 (1-as ouepenp)
r. Komeiick 41 | KoTereHano yi. Kpacuas 5/2 231,4/229,1 5/2 221,9/219,7 4,08
l'opHsuka, 6 (2-as ouepenp)
ETO Ne4 OOO «IlenTp»
r. Koneiick 42 | KorenpHas yi. Mupa, 2¢ 6/3 226,9/224,6 6/3 216,7/214,5 451
r. Koneiick 43 | KorenpHas yin. Mupa, 40 5,5/3 86,3/85,4 5,5/3 82,7/81,9 411
r. Koneiick 44 | KorenpHas yi. YpuIkoro, 52a 5,4/3 83,7/82,8 5,4/3 81,7/80,9 2,32

IIpouue ETO (30Ha neiicTBUSA HCTOYHUKA c00TBEeTCTBYET 30He ETO)

65



ITapaMeTpbl rHAPABIMYECKUX PEKMMOB Pad0ThI

10 IaHHBIM (paKTHYECKOTro pexKxuMa
pa6oThI B oOTONMUTENbHBIH nepuoa 2021-

10 pe3yJibTaTaM BbINOJHEHHOI
KAJMOPOBKM JIEKTPOHHOM MoJeJ 1

IorpemHnocTs
M/I pacxoiom,
NMOJy4YeHHbIM B

2022 rr. CHCTEMBI TEIJIOCHAOKEHUS 3J1. MOAEJIH, U
DjaeMeHT
Ne HaumenoBanmue Pacxon Pacxon pakTHyeckum
TeppPUTOPHAILHOTO
eeHusI n/n TEIUIOUCTOYHHKA JlaBieHnue B TEIIOHOCHTEJIS JlaBienue B TEIJIOHOCHTEJIS pacxoaom
nojaaueM/00paTHoM B NoJaromeM / nojAamueM/00paTHOM B IojameM / TEeNnJIOHOCHTEJIS
TpyOoOmnpoBoaax, odpaTHOM TpyOomnpoBoaax, odOpaTHOM B
(xrc/em? / kre/em? ) TpyOONpoBoaAaXx, (xrc/em? / kre/em? ) TpybGonpoBoaax, | TpyGompoBome
(M3 / Mm3/u) (m%/a / M3/4) (%)
Korenmpaas MKDVY 1.
1. OKTSIOpbCKHiA 45 | Oxtabpbekwmii yi. [arapuna 5,7/3,1 646,6/640,1 57/3,1 617,3/611,2 453
7a/l
r. Koneiick 46 | Korenpnas KPM3 5,5/3,5 289/286,1 5,5/3,5 277,3/1274,5 4,06
Tloc. Korenpnas ®KY HK-11
O — 47 IYOCUH 5,4/3,1 64,4/63,8 5,4/3,1 61,3/60,7 4,80
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6.1. DiekTpoHHAs MO/e]b CYIIeCTBYIOMIEl CHCTEMbI TeNJIOCHAGKEHUS

KanubpoBka Mojenu - nporecc uaeHTU(GUKAIMN U TOHKOW HACTPOMKU HAOOPOB MCXOTHBIX
JaHHBIX TakUM o00pa3oM, 4YTOOBI 00€cleyuTh MaKCUMalbHOE MPUOIMKEHHE pPe3yIbTaToB
TUAPABIMYECKOr0 pacuera K (paKTHYECKMM MapaMeTpaM B OINpEAeNIEHHBIX PEeNepHBIX y3iax
CHCTEeMBl TeriocHaOxeHus. /s opraHmsanmm mporecca KanuOpoBku OM  BeIOMparoTcs
pernepHbIe y3Ibl B KOKIOW U3 CHCTEM TEIUIOCHAOXKEHUS, TaKHE KaK BBIBOJHOHN KOJJICKTOp Ha
HWCTOYHUKE, TEIJIOBble Kamepbl, HacocHble craniuu, L[TII, UTII, mo koTopeiM uMeEIOTCA
dakTryeckue JaHHbIE MO PacXoaM TEIUIOHOCUTEIS U pacloiaraeMbIM HalopaMm 3a Mepuo/, Koraa
pacxoapl TETUIOHOCUTEIS ObLTH MAaKCUMATBHO TIPUOJIMIKEHBI K HOMHUHATBHBIM.

JIJis BBITIOJTHEHUST KaTMOPOBKU HCIIOJIb30BAHBI CTEHEPUPOBAHHBIC OTUETHI U CIIPAaBKHA 00
o0BeKTax M3 CO3AaHHON 0a3bl MaHHBIX, a TaKke rpaduueckoe MpeACTaBICHHUE MapaMeTpPOB
TEIJIOHOCHUTETIS B BUJIEC MTHE30METPUUECKHUX IPAPHUKOB U CIEAYIONINX HHCTPYMEHTOB JIEKTPOHHON
MOJIETH.

® pe3yNbTaThl THUAPABIMYCCKOTO pacyera IO ydacTKaM BJOJIb MYTH (JaHHBIA OTYET,
MIPEJICTABICHHBINA B TAOJUYHOM BHJIC TIO3BOJISCT BBHITIOJHUTEL aHATN3 THAPABINICCKOTO
pacuera CUCTEMbI TEINIOCHA0KEHUSI B/I0JIb BBIJECIIEHHOTO IyTH);

® pacueTHbIE MapaMeTphl yYaCTKOB TEIUIOBBIX ceTed (0 MCTOYHMKY), JaHHBIA OTYET,
MIPEJICTABICHHBIN B TAOMIMYHOM BH/IE, TIO3BOJISET BHIOJHUTH aHAU3 THAPABINYECKOTO
pacuera BCeil CCTeMBbI TEeTJIOCHA0KEHUS OT OMPEIEICHHOTO HCTOYHHKA;

e yyactku TC ¢ TEpeKpeluBarONIUMCs TTHE30METPOM (JaHHBIM OTYET TO3BOJISET
OTIPEAETUTh YYaCTKHU C HEJJOMYCTHUMBIM PACIIOIaraeMbIM HATIOPOM);

® TOTPEOUTENH C HEJOCTATOYHBIM PACIIOIaraéMbIM HAMOpOM (JIaHHBIA OTYET MO3BOJISET
OTIpeCTUTh MOTPeOUTENeH ¢ HETOMYCTUMBIM pacrojiaraéMbIM HAIlOpoOM);

® cChpaBKa o moTpeduTese (Harpy3KH, IPOCCENIbHBIC YCTPONUCTBA);

® THUJIpaBIMYECKas CIpaBKa 0 MOTpeduTene (JaHHBIM OTYET MO3BOJIIET TPOAHATU3UPOBATH
THIpaBIMYECKUE TTapaMeTphl IO KOHKPETHOMY TOTPEOUTENIO);

e CICIUATbHBIC PACKPACKHM TEIUIOBOW CETH IO 3HAYCHHSM PA3IUYHBIX XapPaKTEPHUCTHK
THIPABIMYECKOTO PeKUMA (TaHHBIE PEKUMBI TO3BOJISIIOT AaHATM3UPOBATH BCIO CUCTEMY
TETUTOCHA0KEHHMSI TIO CJICTYIONINM ITapaMeTpaM: CKOPOCTH, TABJICHUSIM B TTOIAFOIIEH UITH
00paTHOM MarucTpaiy, yACIbHBIM ITOTEPSM HAllopa Ha y9acTKax | T.I1.);

e rpaduueckue BbIICNEHUs (BBLACTICHUS I[BETOM WJIM HHBIM CIOCOOOM Y3JIOB W/WIH
YYacCTKOB TEIJIOBOM CETH IO HEKOTOPOMY KPHUTEPHIO, HAmpuMep, MOTPeOUTeNTH C

IMPCBLINICHUCM JIaABJICHUS B O6paTHOﬁ MarucTpaljiv, TCIJIOBLIC KaMEPhI C "HpI/I)KaTBIMI/I"
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3aIBOKKaMH, Yy3JIbl C pPAcrnojlaraéMbplM HAmoOpoOM HHXKE 3aJaHHOTO, YYAacTKH C
MIPEBBIIICHUEM 33JJaHHON CKOPOCTH MOTOKA, U T.I1.);

® DAcCTaHOBKA HA CXEME TEIJIOBOM CETH 3HAYKOB-CTPEJIOK, YKa3bIBAIOIINX HAIPABICHUE
JBUKEHUS TETUIOHOCUTEIS 110 MOAAoUIed Wik oOpaTHOM MarucTpainu (JaHHBINH PeXUM
MO3BOJISIET aHAJIM3UPOBATH JBUKEHHE TEIJIOHOCUTENS IO MOoJarouieil win odpaTHOU
MarucTpalin);

® IOAIMCH HA CXEME TEIJIOBOM CETH 3HAYEHUI PACXOI0B IO yYACTKAM U JIaBJICHUH B y3JIax
CETH.

[TapannensHo paboTe C BHIMICONMHCAHHBIM HHCTPYMEHTApHUEM MPOBEICHA KOPPEKTUPOBKA
W3HAYQJIBHO BBEJCHHBIX JAHHBIX IO MICPOXOBATOCTH TPYOONPOBOJIOB, 3HAYCHUSM MECTHBIX
CONPOTHUBIICHUN, COCTOSHUIO 3allOPHO-PETYIHPYIOLIEH apMaTypbl M Ip. C LEIbI0 MOIYYEHUs
MaKCHMaJIbHOTO COOTBETCTBHUS MapaMeTPOB PacueTHOW MoAenu ¢ (PaKkTUYECKHUMH MapaMeTpaMu
CUCTEM TEIJIOCHA0XKEHUS.

JI1st KanmOpOBKH JIEKTPOHHON MOJIETTH MCIOJIb30BAIUCh UCXOAHBIC JAaHHBIC 3a JEKaOph
2022 1.

HcxoaupiMu JaHHBIME [T KATMOPOBKH PacyeTHOW MOJIEIH CYIIECTBYIOIIETO MOJIOKEHUS
CUCTEMBI LIEHTPAIM30BaHHOIO TeruiocHa0x)eHust 0o0bekToB Komneiickoro I'O siBisnuce:

® HKCIUTyaTallMOHHAsI JOKYMEHTAIUS:

1. cxeMa TeIIOBBIX CETCH;

2. pacyeTHbBIE TeMIepaTypHbIe TpadUKu pabOThI TEIUIOBOM CETH;

3. peKHMHBIE KapThl pabOThI TEIUIOBHIX CETel Ha BHIBOJIAX MCTOYHUKOB TEIJIOBOMN
SHEPTUH U B OCHOBHBIX y3/1aX (KOHTPOJIbHBIX TOYKAX);

4. naHHBIE TIO MPUCOEANHEHHBIM TETUIOBBIM HArpy3Kam;

® CTAaTHCTUYCCKUEC JaHHBIC.

1. cyrounsle BeqOMOCTH (haKTHUECKUX DPEXKHUMOB pabOThl MCTOUHUKOB TEILUIOBOU
DHEPrUM: OTIYCK TOpsYed BOJbI, [aBJIEHMS, paclojaraéMble HaIopsbl,
TEMIIEPATYPbI CETEBOM BOJIbI, TEMIIEPATYPbI HAPYKHOTO BO31YXa;

2. KypHaJ PEerHCTpalyy MapaMeTpoB (3aMepoB) B KOHTPOJBHBIX TOYKAX (JaBICHHUE
B MOJAIONITUX M OOPATHBIX TPYyOOIIPOBOIAX, paclojaraeéMbie HaIoOpPbl);

® KOHCTPYKTUBHBIE JaHHbIE [0 BHJAM NPOKIAJAKHM U CpPOKaM 3KCIUIyaTalluH

TEIJIOBBIX
ceTen.
Ilpunyun onpedenenus cxo0umocmu nOCMPOEHHO20 PEHCUMA 6 ITEKMPOHHOU MOOenu

u ghakmuueckozo pexcuma pabomel menioeoil cemu.
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JUis  KOHTpOJII COOTBETCTBHSI PEXHMMA, IMOCTPOEHHOI'O B 3JIEKTPOHHOM

MOJIeNH, ¢ (PaKTUIECKUM PEKHMOM TEIUIOCHA0KEHUS UCITIOIb30BAINCH TAKHE KPUTEPHH KaK:

® 3HauYCHHE pacxoja Ha UCTOYHUKE, T/4;

® JaBJIEHUE B KOHTPOJIbHBIX TOUKAX, M BOJ. CT.;

® OTCYTCTBHUE IPEIYNPEXKACHUN O HApYLIEHUN peXUMa IpU MPOBEACHUN pacyeTa B
3JIEKTPOHHON MOJEIH.

Yto KacaeTcsl BBIIOJIHEHHS HAIAIOYHBIX PacuyeToB B IPOrpaMMHOM Komiuiekce Zulu, To mpu
CTaBIIEM OOLICTIPUHATHIM ~ ydeTe (PaKTHMYECKMX HArpy30K IOTpEOUTENeH, CyIecTBEHHO
OTJIMYAIOLIMXCA OT MPOEKTHBIX, ydeTe (DaKTUYECKUX PacXol0B TEIJIOHOCHUTENS IpU KaluOpOBKE
MOJIEJIeH, CyILIECTBEHHO OTIMYAIOIIUXCS OT TPeOyeMbIX ISl (PaKTUUECKUX Harpy30K MpU MPOEKTHBIX
TEeMIEpaTypHbIX Tpadukax, TNpH (HAKTUYECKUX TEMIEPaTypHbIX TpaduKax  yIpaBICHUS
LEHTPAIN30BAHHBIM OTITYCKOM TEIJIOBOW 3HEPIMH, OTIMYAIOLIMXCS KaK OT IMPOEKTHBIX, TaK U OT
TpeOyeMbIX Ul O0eCIeuYeHHs HOPMAaTHBHOIO PEXHMMA B OTAIUIMBAEMBIX ITOMEIIEHUSX BO BCEM
JIMAnia30He W3MEHEHHUs] TEeMIIepaTypbl Hapy>KHOTO BO3/yXa, IIPU BCEX ITHUX OOCTOSTENBCTBAX
3aJI0)KEHHBIC B IPOrPaMMHOM KoMiuiekce ZUlu anroput™bl He MOTYT JaTh Pe3yJIbTaToB, aICKBAaTHO
OTBEYAIONIMX (PaKTHUECKUM XapaKTEPUCTHKAM MOTPEOUTENEeH U TEIIOBBIX CETEH.

AJleKBaTHbIE METO/Ibl pacyeTa PeKUMOB TEIUIOCHA0KEHUS (B YaCTHOCTH — HAJIQJOYHBIX
pacyeToB TEIUIOBBIX MYHKTOB MOTPEOUTENEH), COOTBETCTBYIOIIUE CIOKUBLIIMMCS MTOTPEOHOCTIAM
U YCJIOBHUSM OHKCIUTyaTallid, BO3MOXHBI TOJBKO C NPUMEHEHHUEM METOJIOB CTAaTUCTHYECKOU
uAeHTU(PUKAIMK  (PaKTUYECKMX MapaMeTpoB U COCTOSIHUS CHUCTEM ILIEHTPAIW30BAHHOTO
TEIUIOCHAOKeHUsl. MeToJbl  CTaTUCTHYECKOW HISHTU(UKALUK TO3BOJIAIOT  ONPEAETIUTh
HEMPOTHBOPEUMBHIE, COOTBETCTBYIOLIME (DAKTy M TEPCIEKTUBHBIM NOTPEOHOCTSAM 3HAYCHMS
KJIIOYEBBIX OSHEPreTHYECKUX IapaMeTpOB TEIUIOBBIX CETEH: MAKCUMAaJbHYI0 pacdeTHYIO
TeMIeparypy U yaenbHblll (Ha ['kan/u pacyeTHON Harpy3kH) pacxoj] TEIUIOHOCHUTENS, a TaKke
OCHOBHBIE ITapaMeTphl MOTPEOUTENEH: TEMIIEpaTypy TEIJIOHOCUTENS, TPEOYIOLIyIocsS Ha BXOJE, U,
COOTBETCTBEHHO, Ha BBIXOJE OTONUTEIbHBIX CHCTEM, COOTBETCTBYIOUIME KO3(PPHUIINEHTHI
CMELIEHUS B 3aBUCHMOCTH OT OIPEACIICHHON PAaCU€THOM TEMIIEpaTyphl B TEINIOBOM CETH..

TpaguiuonHo Ay pacdera TeMIlepaTypbl MPSMOTO U OOpPaTHOrO TEIJIOHOCUTENS INpPHU
pPEryJIMPOBaHUM OTOIUTENIBHON Harpy3KH B 3aBUCHUMOCTH OT TEMIIEPATypbl HAPYKHOTO BO31yXa
UCTIONB3YIOTCS (DOPMYJIBI, TEpenucaHHble HUXKE C BBIJCIICHHEM pPEXHMMHBIX (IIEPEMEHHBIX) U
YCIIOBHO TIOCTOSIHHBIX  IApaMeTpoB, OOYCIOBJIEHHBIX KOHCTPYKTHUBHBIMH  CBOWCTBaMU
OTpaKJAIONINX KOHCTPYKIMM M OTONMUTENbHBIX CHUCTEM, a Tak)Ke OBITOBBIX TEIJIOBBIJECIECHUN
(KOTOpBIE YaCTO UTHOPUPYIOTCS):

k3ll X (TBH —Ty )_Q6bIT
2X Gy

KapX (o =Ty )= Qgprns —— —
( -2 ( l;:Ir-loml.-::p) Q6bIT)n+1 X (‘l'-(l)-[(?]\/[)n_'—1 + TBH +

oc

3
Toc_
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rae

T2 - HCKOMOE 3HAYCHHME TEMIEPaTypbl MPSAMOrO TEILIOHOCHTENS (PEKHMHBIH
YOPaBISIOUIUN TapaMeTp);

T2 - COOTBETCTBYIOLIEE 3HAUYCHHUE TEMIIEPATyPhl OOPATHOrO TEMIOHOCUTENS (PEKUMHBIH

napaMmeTp COCTOSHUSA);

ki, - o000OmeHHBI KOdQdULIHMEHT TemIonepenadn 34aHus (YCIOBHO IOCTOSHHBINA

napamerp);
OM.C o
koo P - 0606meHHBI KOX(PQUIMEHT TEMIOOTAAYM OTONHUTENBHBIX — CHCTEM,
3np an
o HoM _ Toc +To np
OIIPE/ICJICHHBI NPU PAacUeTHOM TEMIEPAaTYpHOM HAmope Tooo = ——=— T, (yCIOBHO

2
MIOCTOSIHHBIN ITapaMeTp);
Goc - pacxo]] TEIUIOHOCUTENSI BO BHYTPEHHEH CHCTEME OTOIUICHUS 3AaHus (PEeXUMHBIHI
yHIpaBISIOMUI TapaMeTp);
N - HapaMeTp OTONUTEIbHBIX PUOOPOB (YCIOBHO MOCTOSHHBIN MTapaMmeTp);
T, - TeMnepaTypa B OTAIUIMBAEMBIX IOMELEHUSIX TEIJIOHOCUTENS (PEKUMHBIN MapameTp
COCTOSIHHS);

T,, - TemmepaTypa Hapy>KHOTO BO3/yXa ([1lapaMeTp BHEIIHETO BO3MYIIICHHUS).

Qg.;r - BEIMYMHA OBITOBBIX TEIUIOBBIACICHUN (M MPOYUX TEIUIONOCTYIUIEHHUH, YCIOBHO
MIOCTOSIHHAS BEJIMYMHA JJIS TIOJTHOCTBIO 3aCEJICHHBIX JKHJIBIX 31aHUN, HA KOTOPYIO YMEHBIIAETCS

BEIWYMHA OTOIMUTEIbHO-BEHTUIIAIIMOHHON Har PYy3KH QOB OTHOCHUTCIIBHO BCIHWYMHBI TCIIJIOBBIX

TNOTEPh Yepe3 Orpaxkaaolye KOHCTPYKIUU Qyy, Qop = Qsp ~Qgpir)-

HeanexBaTtHOCTh pe3ynbpTaTa (akTy B TpaJMLIMOHHBIX pacueTax BO3HMKAaeT u3-3a
HEI0CTaTOYHOM OMPEACICHHOCTH YCIIOBHO MMOCTOSHHBIX ITApaMETPOB MOJICIH, 3HAYEHHUS KOTOPBIX
HE COOTBETCTBYIOT MPOCKTHBIM 3HAYCHHSIM, U3MEHSIOTCS OT MOTPEOUTENS K MOTPEOUTENIO U B
TEUYCHUE KU3HEHHOTO IMKJIa OTAITHBAEMOTO OOBEKTA.

B TpaaunrioHHOM npuMeHEeHUH IpUBeIeHHOW (opMyIbl KO3()PHUIIMEHTHI TeTIonepeaayn

SJIaHI/Iﬁ U TCIIOO0TAAYN OTOMHUTECIIBHBIX CUCTEM, paCX0Jd YE€PE3 OTOMUTCIIBHYIO CUCTEMY

np
_ Yan
k
30 Tp Tp
(T THap
np
JHoMep _ XoB
oc - THOM
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GOC - T3r[p_T2r1p
oc oc

3aMCHAKOTCA COOTHOMCHUAMU CTAHAAPTHBIX IMTPOCKTHLIX PCXKUMOB

Toc +Toc" np _ np _qqy.

— = =Ty, = 645 (m1s1 GonpiHCTBA cucteM mipu Ty, =18);

T,» — T, = 40 (mpu T,p =18 u T,;* = -27 (ana Komneiickoro
roj);

ngl p—TﬁZ P=25 (u1st GONIBIIMHCTBA CHCTEM).

[Tocne 3ameHbl mHapaMeTpoOB, XapakTEpU3YIOMIUX (HU3MUECKHe CBOICTBa pealbHBIX
00BEKTOB, MapaMeTpaMu MPOCKTHBIX PEXKHMOB TPATUIMOHHBIE (HOPMYIBI AJS TEMIIEPaTypBhl,
M0JIaBacMOil B CHCTEMY M BO3BpalllaéMOHl W3 CHUCTEMBl OTOIUICHUS, 03 ydera OBITOBBIX

TGHJIOBI)IIIGJIGHI/Iﬁ IIPpUHUMAIOT BUJ.

3 18—T, \**1 645418+ 25 x (18-T, )
=|——- X
o¢ 40 ’ (2 x 40)
1
2 _ (18T n+l 645 4 18— 25 % (18-T, )
o 40 ’ (2 x 40)

B Ttakoii Mmojenu oTCyTCTBYIOT COOCTBEHHBIE CBOMCTBA yNpaBisgeMoOro o0beKTa, 3ajauya
yIpaBlIeHUs] KOHKPETHBIM 00BEKTOM 3aMeHseTCs TpaapeTHBIM BOCIIPOU3BEIEHUEM OIMHAKOBOIO
JUISL BCEX OOBEKTOB MPOEKTHOTO COOTHOILIEHUSI.

TpaauumoHHsli crioco0 pacdera TeMIepaTypHOro rpaduka oTIycKa TEIUIOBOW SHEPTUU
Ha OTOIUICHHE XWIbIX 3JaHUH MOAXOIUT AJIs MPOEKTUPOBAHMS M aHAIN3a CBOMCTB MIEaIbHBIX
CHCTEM TEIUIOCHA0KEHUs], B KOTOPBIX HArpy3Ka paBHa IPOEKTHOM MO ONPEIEIICHUIO, TEIJI00T1a4a
OTONUTENIbHBIX CHUCTEM IPU pacueTHOM TemIiepaType COBMAJAET C MPOEKTHOM HArpy3Kou,
OTONUTEJIbHAS CUCTEMA ITPOITyCKaeT TpeOyeMblii pacXo/1 ¥ BO3BpalllaeT 00paTHbIN TEJIOHOCUTENb
C TPOEKTHOM Temreparypoidl. OAHAKO OTIMYUS OT IMPOEKTHBIX COOTHOIICHHH (PaKTHYECKHX

COOTHOIIIEHUI MEXJy TaKMMH MapamMeTpaMu Kak 0OO0OIIEeHHBINH KOA(pHUIMEHT Terulonepenadyn

o HOM.Cp
3nanus k,, , 00001meHHBIH KO OUIMEHT TEIUIOOTAAYN OTOIMHUTEIBHBIX CUCTEM K U pacxon

37 >
TEIJIOHOCHUTENSI BO BHYTPEHHEH CHUCTeMe OTOIUIeHUs 37aHus G,. - OmpeneiseT NoTpeOHOCTh B
WHAMBUAyAIU3allM TEMIEpPaTypHBIX Tpa@HUKOB, KakK JUIs LEHTPAJIM30BAaHHOTO YIPABIIECHUS
OTITYCKOM TEIJIOBOM SHEPTUH, UM JUIsl CUCTEM LEHTPAIN30BaHHOTO TETIOCHAOKEHHS B L[EJIOM,
TaK U OTAEJBHO JUIS KaXKA0r0 OTAIlJIMBaEMOr0 3/1aHHUs.

ANTOPUTMBI TIPOrPaMMHOTO KoMIulekca Zulu MoryT HamaguTh pPeXHM TOJBKO IpH

aJIeKBaTHO ONPEIEICHHBIX 3HAYEHUSX PEKHUMHBIX MapaMeTpOB B PACUETHOM pEKHUME. 3aIlycK

porpaMMbl HaJIaZJOYHOI'O pacyera ¢ rmapamMeTpaMu, OJJHU U3 KOTOPBIX SIBIISIFOTCSI PACUETHBIMU,
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Ipyrue (hakTHYECKUMH, BBI3BIBAET OOBSICHHUMBIE COOM B pabOTE MpOrpamMMbl, MPU KOTOPHIX
pelieHne He MOXeT ObITh HaljeHo. [y aJeKBaTHOTO ONpEACICHHS JAUAMETPOB CYXKAIOIIUX
YCTPOWCTB Ha MOTPEOUTENSIX JODKHBI OBITh 33JjaHbl (PaKTHUECKUE HArPy3KH, IS STUX HArpy30K
npu (aKTUYECKOM pacXoJleé 4epe3 OTOMUTENIbHbIE CHUCTeMbl (IapaMeTp, KOTOPBIA JI0JKEH
OCTaBaThbCAd MPAKTUYECKH HEU3MEHHBIM, 4YTOOBbl H30eXaTh pa3HaNaAKu Mpeodiafaromeid B
CyllecTBYIOIEM (hOHJIEe BEPTUKATBHOMN OJJHOTPYOHOM, OCIIEI0BATEIBHOM CXEMBI IPUCOETUHEHHUS
OTOMHTENBHBIX MPUOOPOB) MOJDKHBI OBITH alaITUPOBAHBI PACUETHBIC MapaMeTpbl BHYTPEHHEH
CHUCTEMBI OTOTUICHHS (Y)KE OTJIMYAIOIINECS OT CTaHAApTHHIX 95/70), s pakTUUeCKON pacueTHOU
TEMIEPaTyphbl B TEIUIOBOM CETH JOJDKEH OBbITh ompeneseH Kod(h(UIMEeHT CMelIeHus 3eBaTopa
(yxe ornmuarouiicss ot 2,2). B mpotuBHOM ciydae pacuer aubO He mpoiiner, 1ubo 1acT
pe3ybTaT, HeaJeKBaTHBIN (PAKTUYECKOMY COCTOSIHUIO CETH U HAJIA)KUBAEMOT'O TIOTPEOHTEIS.
Jliis mpoBeieHUsT HaNaJI0YHBIX PACUETOB, aJeKBATHBIX (PAaKTUYECKOM COCTOSHUIO CHCTEM
HneHTpanu3oBaHHoro TerocHadxkenus, B OO0 «HayuHo-ucciaenoBaTenbcKuil U MPOEKTHBIN
MHCTHUTYT MEPCIEKTUBHOrO pa3BUTHs sHepreTrudeckux cuctem» («HUIIU [TPOCy») paspaborano
crelualbHOe IporpaMMHOE oOecrieueHue, paboTa ¢ KOTOPbIM JOJDKHA MPEABAPSTh BHIIOJIHEHNE
HaJaIOYHBIX PACUeTOB B MPOrpaMMHOM Komiuiekce Zulu. BrimosHeHHe yka3aHHOW pabOTHI
BBIXOJUT JalieK0 3a paMKH CTaHJAPTHBIX TEXHUYECKUX TpeOOBaHWI K pa3paboTke cxem

TEIIOCHAOKEHUS.
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6.2. IIbe3omerpuyeckue rpauku CyIIeCTBYIOIIEro T'HAPABIMYECKOI0 PeKUMA
cucreMbl TemaocHaoxkenus Koneiickoro I'O

dakTHUecKre Mbe30MeTpUuyYecKue rpadukd NpUBENEHBI B pasjene 12 HacToAlero

JIOKYMEHTA.
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7. PEKOMEHJAIIUM TTIO OPTAHU3AIIMA BHEJIPEHUSA U MCIOJIB30BAHUSA
3JJEKTPOHHOM MOJIEJIN

HeoOXxomuMbIMu ~ YCIIOBUSIMH ~ JUI  peayiM3alldd, BHEAPEHUS ©  JalibHEHIIeH
skciutyaTanuu OM B opranusanuu (aepxarene M) sBISIOTCS:
® OIpe/ieiCeHUe OCHOBHBIX IOJIb30BaTenel OM;
e Ha3HAYCHHE OTBETCTBEHHO Jura u3 unciaa UTP;
e opraHu3alys cepBepa Jyisi yCTaHOBKU DM
® HA3HAYCHHE aIMUHHCTPATOPA BHEIPSIEMON CHCTEMBI;

® OpraHu3anysa MOHHUTOPUHTIA U aKTyaJIn3allun OM.

7.1. Opranu3aunus MEXaHM3MOB HH(POPMALMOHHOT0 B3aUMO/1elCTBUA

YyuThiBas TO, 4YTO CUCTEMA TETUIOCHAOKEHUS - TMHAMUYHO Pa3BUBAIOIIMICS MEXaHHU3M,
OpraHMu3alsi MOHUTOPUHTA M aKTyanu3anuu OM SBISIOTCS HEOOXOAMMBIMU YCIOBHEM IS
NoJA/iepkKaHus JaHHBIX DM B aKTyaJIbHOM COCTOSIHUU.

Jlnst  opraHu3alMd  MOHUTOPUHTA €IWHOW  OOIIETOPOJCKOM  MOJEIH  CHUCTEMBI
TEIJIOCHA0KEeHUSI HEOOXO0IMMa OpPTaHU3alUs MEPUOANYECKOTO MOCTYIJICHUS HEOOXOIMMOM ISt
MOHHUTOPHHTA WH()OPMALIUU OT MPEANPHUATHH, SBISFOIIMXCS OCHOBHBIMU IMOCTABIIMKAMHU JaHHBIX,
coaepxamuxcsa B OM:

® JIaHHBIC 10 IEPCIIEKTUBHOMY Pa3BUTHIO TOPOJIA;

® JIaHHBIC M0 3aNpPAIIMBAEMbIM TEXHUYECKUM YCIOBUSM Ha NPUCOEAUHEHUE K
CHUCTEMaM TEeIUIOCHAOKEHUS;

® JIaHHBIC IUIAHUPYEMBIM K CTPOUTEIbCTBY WM BBEJCHHBIM B 3KCILIyaTalUIO
00BeKTaM TeIJIOCHA0XKEHNUS,

e JIaHHBIC AJJPECHOTO IJIaHA TOPOJIA;

® JIaHHBIE [0 U3MEHEHMSIM CETOK pallOHUPOBAHUS FOPOJIA U T. 1.

ba3pl nanHbIX DM T0MKHBI aKTYaTU3UPOBATHCS TOIBKO CTPOTO MEPBUYHON HHPOPMAITUEH
C MaKCHMAaJIbHO BO3MOXKHBIM TEXHOJOTUYECKUM OOECTIeUeHHEM OJHOKPATHOTO €€ BBOJA B
CHUCTEMY.

Heo6xomumo oprann3oBath CHCTEMBI HHPOPMAIIMOHHOTO 0OMEHA ¢ COOTBETCTBYIOIIMMH
OpraHM3aIMsIMU M JIeapTaMEeHTaMU TOpOja, TEIUIOTCHEPUPYIOIMMHU M TeIMJIO0CHA0KAIIUMU
OPEeINpUATHSIME TOpOJa — BIAAENbllaMd BBIIIETIEpEUUCICHHOW WH(pOpMAIU, pa3padoTarh
MEXaHU3Mbl MH(QOPMAIIMOHHOTO B3aMMOJCIHCTBHS C TEMH CHCTEMaMH, B KOTOPBIX JaHHas
uH(popMalisg BENETCS U aKTyalu3upyercs, pa3padoTaTh perjaMeHT OOHOBIICHHS [aHHBIX U

YTBEPAUTH €r0 COOTBETCTBYIOIIMMH CIYKOaMHU Ha ypOBHE TOpo/a.
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7.2. TpeGoBaHus K KBAJIN(PUKALMYN EPCOHATA

B (hyHKIIMOHMPOBaHNUU CUCTEMBI IOJKHBI Y4aCTBOBATH CIICAYIOIINE TPYIITBI IEPCOHANA:

e DKCIUIyaTallMOHHBIA HEPCOHAN CHUCTEMbl — AaJMHHHMCTPATOpP CHCTEMBI, CHELUATUCT
o0ecrieunBaroIUi (PyHKIIMOHUPOBAHUE TEXHUUECKUX U MPOIPAMMHBIX CPEACTB, OOCITy)KUBAaHHUE
u obecrieueHue pabounx MeCT M10JIb30BaTeNei, B 0053aHHOCTH KOTOPOTO TaKXKe JOJKHO BXOJUTh
BBIIIOJIHEHUE CIHEIHATbHBIX TEXHOJIOTUYECKUX (PYHKIMI, TakuX KaK BeIEHHE CITUCKOB
[10JIb30BATENEH, pEryIMpoOBaHue paB JOCTyNa Mojib3oBaTesied k OM u omepanusM Haj HEl, a
TaKXKe KOHTPOJIb 3a IEeJOCTHOCTBIO U COXPAaHHOCThIO HHGpopManuu B 0a3zax JaHHBIX.
OKcIUTyaTallMOHHBIN IIepCOHAI 10JKEeH ObITh 03HAKOMIIEH ¢ PYKOBOICTBOM U1l AIMUHUCTpATOPA
CHCTEMBI, O0JIaJlaTh HABBIKAMH pPAaOOTHI ¢ HEOOXOAWMBIMU MJisi oOecredeHuss pabdorel DM
IPOrpaMMHO-aINapaTHBIMU CPEACTBAMH.

e Jlosb30BaTenu - COTPYJHMKH, HEMOCPEICTBEHHO ydyacTByIouue B pabdore ¢ OM u
OCYILECTBIIAOLIME €€ 00pabOTKY Ha aBTOMAaTU3UPOBAHHBIX PA0OOYMX MECTaX C MOMOILBIO CPEACTB
cuctemsl. [lonb3oBaresnn OM nomkHbI 0071a1aTh 6a30BBIMU HaBBIKAMU PA0OTHI C MPUII0KEHUSMU
B ornepannoHHoii cpeae Microsoft Windows, a taxoke uMeTh mpoQuiibHbIe HABBIKH B 3aBHCUMOCTH
OT pemnraeMbix ¢ nomomipo OM 3anau. [lonb3oBarenu AOMHKHBI NPONMTH OOyueHHE IpaBHIIaM
paboTel ¢ OM B COOTBETCTBUHU CO CBOMMHM (PYHKIIMOHAIBHBIMU 00SI3aHHOCTSIMU U PYKOBOJCTBOM

IIOJIB30BATCIIA.
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8. PEKOMEHJIAIIUM ITO OPTAHU3AIIMA BHEJIPEHUSA U MCIOJIB30BAHUA
3JJEKTPOHHOM MOJIEJIN

[TPK ZuluThermo umeeT B cCBOeM cocTaBe TMOKWI MHCTPYMEHT I'PYIIIIOBBIX U3MEHEHUH,
MIOJICUETa U CBEeIEHUs 0ATaHCOB XapaKTEPUCTHK OOBEKTOB TEIIOBOW CETH.
['pynmupoBka JaHHBIX B 3JIEKTPOHHOM MOJIEIH BO3MOKHA 10 CJIEIYIOIIUM THUIIAM:
e TemioBas ceTb CYMMAapHO;
e TemnocereBble 0OBEKTHI TEIIOTPACCH OTJIEIBHOIO UCTOYHHUKA;
e 30Ha JIeHCTBUS UCTOYHUKA, ONIPEIeTICHHAsI TPAHUYHBIMU YCIIOBUSMU;
e Tum o0ObeKTa TEII0BOM CETH,
¢ YHMKaJIbHOE CBOWCTBO IPYIIIb 0OBEKTOB TEIIOBOM CETH.
[TomMrMO M3MEHEHUS! XapaKTePUCTHK TPYII OOBEKTOB BO3MOXKHO H3MEHEHHE PEKHUMa
paboThI 3TUX OOBEKTOB.
[TonpoOHO pacueT GaslaHCOB paccMOTpeH B YacTh 6 «bamaHChl TEIIOBOW MONTHOCTH H

TEIIOBOM HarpyskKu B 30HaX JEUCTBUS UICTOYHUKOB TETJIOBOM OQHCPI'UN» I'naBmr 1.
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9. PACYET MOTEPb TEILUIOBOM JSHEPIMHA YEPE3 M3OJIIAIO U C
YTEUKAMMU TEIIVIOHOCHUTEJIA

I[TPK ZuluThermo mMeer B cBoeM cOCTaBe MOIYJb JUIsl ONPEACIICHHS HOPMATHBHBIX

[OTEPh TEIUIOBOM AHEPrUM 4epe3 M30Js1ui0 TpyOomnpoBojoB. llorepu TemioBoil 3Heprun

OTIPECIISAIOTCS CyMMAapHO 3a Toji ¢ pa3OuBkod mo wmecsimam (pucyHok 9.1). IIpocmoTpers

PE3YIbTATHI pacdy€Ta MOKHO KaK CyMMapHO I10 BCEH TCILIOBOM CCTH, TaK U I10 KAXKAOMY OTACIBHO

B35 TOMY HMCTOYHUKY TEIUIOBOH 3Hepruu u Kaxaomy L[TII. Pacuer MoxeT OBITH BBIMOJHEH C

YY€TOM MOIMPABOYHBIX KO3()(HUIIUEHTOB HA HOPMBI ITIOTEPh TETIJIOBOI SHEPTUH.

AAp
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Pucynok 9.1 - Pacyer morepb TenJioBOi 3HePruu Yepe3 M30JALMIO M € YTeUYKAMHU
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Pe3ynbTaThl BHINOTHEHHBIX PAaCy€TOB MOXKHO 3KcropTupoBath B MS Excel.
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10. PACUYET OKA3ATEJIEA HAIEJKHOCTHU TEIJIOCHABKEHUS

Lenp pacuera - KOJMYECTBEHHAs OLIEHKA HAJI)KHOCTH TEIIOCHAOKEHHSI TOTpeduTeneii B
TEIUIOBBIX CETAX CHUCTEM LEHTPaJIM30BAHHOTO TEIJIOCHA0XKEeHUsI 1 000CHOBaHUE HEOOXOIMMBIX
MEPOMPUITHIA IO TOCTHKEHUIO TpeOyeMOol HaIexHOCTHU JJIsl KaXKIOro MOTpeOUTers.

ObocHoBaHME HEOOXOAMMOCTH peaM3alliil MEPONPHUSATHH, MOBBIAIOIINX HAAEKHOCTh
TEIUIOCHA0XKEHUSI TOTpeOUTENe TEIIOBOM SHEPruH, OCYLIECTBISETCS 10 pe3yibTraTam
KauyeCTBEHHOI'O aHAJIN3a MMOTYYCHHBIX YUCICHHBIX 3HAYCHUH.

[IpoBepka 3 PexkTuBHOCTH peanu3aluy MEPONPHUITHH, MOBBIIAIOIUX HAJAEKHOCTh
TETUIOCHA0KEHUS TOTPEOUTENICH, OCYIIECTBISIETCS ITyTEM CPAaBHEHHUSI HCXOIHBIX (ITOTyYEHHBIX JI0
peanu3anuu) 3Ha4YeHU Moka3arened HaJeKHOCTU C PAacCUETHBIMHM 3HAUEHUSIMH, MOJIYYEHHBIMHU
nociie peanu3anuu (MOAETUPOBAHUS PeaTu3allii) 3TUX MEPOTIPUSATUH.

[TonpoOHO pacueT HaAEKHOCTH TeIUlocHaOX)eHus: paccMoTpeH B riaBe 11 «Ouenka

HAJISKHOCTHU TEIUIOCHAOKEHU .
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11. TPYIINIOBBIE MU3MEHEHUS XAPAKTEPUCTHUK OBBEKTOB (YYACTKOB
TEILIOBBIX CETEH, HOTPEBUTEJIEN) IO 3AJJAHHBIM KPUTEPUSIM C LIEJBIO
MOJAEJIMPOBAHHUSA PA3JIMYHbLIX IIEPCIIEKTUBHBIX BAPHUAHTOB CXEM
TEIVIOCHABKEHUA

Kak yxe Obuto omucano Bbeime IIPK ZuluThermo mmeer B cBoeM cocTraBe THOKHI
MHCTPYMEHT I'PYNIIOBBIX HU3MEHEHUH XapaKTEPUCTHK OObEKTOB TEIIOBOW CETH.

N3meHeHne XapakTepUCTUK OObEKTOB TEIJIOBOW CETU MOXKET IIPOU3BOAUTHCS 10 KEITAHUIO
M0JIB30BATENS 110 BUAY IPYIIIUPOBKU:

e TeroBas ceTb CyMMapHO;

¢ TertoceTeBbie 0OBEKTHI TEMJIOTPACCH] OTJEIBHOTO HCTOYHHKA,;

e 30Ha JICMCTBUS UCTOUYHHKA, ONIPECIICHHAs TPAHUYHBIMH YCIOBUSIMU;

e Tun 00bEKTa TEIIOBOM CETH;

¢ YHUKaJIbHOE CBOMCTBO IPYIIIbl 00BEKTOB TEIJIOBOW CETH.

[TomMuMO M3MEHEHUsl XapaKTEPUCTUK Ipynn OOBEKTOB BO3MOXKHO H3MEHEHHUE pexuMa
paboThI 3TUX OOBEKTOB.

JlaHHBIII MHCTPYMEHT NPUMEHUM Jis Pa3jIudHbIX LeJied W 3aJad TUIpaBIMYEeCKOro
MOJICJIMPOBAHUS, OIHAKO €ro OCHOBHOE IMpeJHa3Haue€Hue — KaTuOpOBKAa pacueTHOU
TUAPABIMYECKOM MOJIETN TEIIOBOM ceTh. TpyOompoBOJbI pealbHOM TEIJIOBOM CETH BCeraa
UMEIOT (PU3MYECKHUE XapaKTEPUCTUKHU, OTIMYAIOIIUECS OT MMPOEKTHBIX, B CUITY POUCXOISALINX BO
BPEMEHM U3MEHEHUH - KOPPO3UH U OTIIOKEHUM, OTPAXKAIOIIMUXCS Ha U3MEHEHUH YKBUBAJIEHTHON
LIEpPOXOBAaTOCTH M YMEHBILIEHUN BHYTPEHHETO JMaMeTpa BCIEACTBHE 3apacTanus. O4eBUIHO, YTO
9TH U3MEHEHHUs BIMAIOT Ha THJIPaBIMYECKHUE CONPOTHBIIEHUS YYacTKOB TPyOOINpPOBOJOB, U B
Maciradax ceTd B LIEJIOM, 3TO NMPUBOJAUT K BECbMa 3HAUUTEIbHBIM PACXOXKACHUEM PE3yJIbTaTOB
TUIPABIMYECKOI0 pacyera 1o "MPOEKTHBIM " 3HAYEHUSIM C PEAJIBHBIM FHIPaBIMUECKUM PEXUMOM,
HaOroaeMbIM B JKCIUTyaTHpyeMod TeruioBoi cetd. C  1pyroil CTOpPOHBI, H3MEPHUTH
JICHCTBUTEIIbHBIE 3HAYEHUS IEPOXOBATOCTEN U BHYTPEHHUX IMAMETPOB YYaCTKOB JIEUCTBYIOIIEH
TEIUIOBOM CETH HE MPEACTaBISAETCS BO3MOXHBIM, MOCKOJBKY 3TO MOTpeboBaio Obl MaccOBOIO
BCKPBITHSL TPyOONpPOBOIOB, UTO BpsJ JIM peanu3yeMo. [1o3TomMy 3TH 3HAYeHHS MOXKHO JIMIIb
KOCBEHHbIM 00pa3oM OIICHUTh Ha OCHOBAaHMM CpaBHEHHUS pealbHOro (HabI0gaeMoro)
TH/IPABIMYECKOrO peXHUMa C pPe3yJbTaTaMHM PACUETOB Ha I'MIPAaBIMUYECKON MOJEIM U BHECTHU B
pacueTHy10 MOJIeJIb COOTBETCTBYIOIINE MONpPaBKU. B 3ToM, B IepBOM NMPUOIMKEHUH, U COCTOUT
MPOLECC KAIUOPOBKH.

Kak npumep, A5 peIBapuTEIIbHOTO MOACTHUPOBAHUS (PAKTUYECKOTO PEKUMA C TIOMOIIBIO
BBIIIICONTUCAHHOTO MHCTPYMEHTAa MOXKHO M3MEHHUTh XapaKTEPHCTUKY TPyOOIpPOBOAOB TEILIOBOU

CCTHU B YaCTHU TAKUX IMapaMCTPOB KaK — 3apaCTaHUC U SKBUBAJICHTHAA IICPOXOBATOCTD. Tak xak 3a
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BpEMsl DKCIUIyaTallMM 3HAYEHUS 3THX XapaKTEPUCTUK M3MEHMIIMCh OTHOCHTEIBHO IPOEKTHBIX,
MO’KHO U3MEHUTH 3TH MOKA3aTeIM OTHOCUTEJIBHO TAKOTO YCIOBHS KaK I'oJ MPOKIAIKH TETJIOBON
ceTd. THCTpyMEHT N03BOJISIET BBIACINUTD B IPYIILY YYACTKU C COBIAJAOLIUM I'0JIOM IIPOKJIAIKU
WIN IPOMEXYTKOM JIET NPOKJIAKU U U3MEHUTh XapaKTEPUCTUKH TOJIBKO ITOH IPyMIbl 0ObEKTOB.

Taoau4uHble U rpaduyecKre AHAJIUTHYECKHE HHCTPYMEHTDI.

DneKTpOHHAs MOJIENb UMEET B CBOEM COCTaBE JOIOJIHUTEIbHBIE CPEJICTBA I aHAIU3a
COCTOSIHUSI TUAPABIMYECKOIO peXUMa W IMOMOILM INpPU €ro OTIAAKEe, a TaKXKe KaauOpOBKHU
(aKTHUECKOro COCTOSIHUS TMPABIMKH TEIUIOBOH ceTu. K 3TuM cpesncTtBamMm OTHOCUTCS:

e''rupaBiIuuecKas’ pacKpacka CETH: Pa3sHbIMU IBETAMHU BBIICISIIOTCS BKIIOUYCHHBIE,
OTKJIFOUYEHHBIE U TYIIHUKOBBIE YYaCTKH TEIJIOBBIX CETEH;

eclriellMa]bHbIE PACKPACKU TEIUIOBOM CETHU MO 3HAYEHUSM Pa3JIMYHBIX XapaKTEPUCTHK
THJIPABIMYECKOr0 pekuma (M0 CKOPOCTH, IO 30HaM JaBJECHUN B IMOJAroIled WM oOpaTHOM
MarucTpalu, 1o yAeIbHbIM OTEPSM Haropa Ha y4yacTKax U T.I1.);

erpaduyeckre BBIJACICHUS (BBIACICHHS LBETOM WM HMHBIM CHOCOOOM Y3IJIOB H/WIJIH
Y4aCTKOB TEIUIOBOM CETH 110 HEKOTOPOMY KPUTEPUIO), HAIIPUMED, OTPEOUTENH C MPEBIIICHUEM
JaBJIEHUS] B 0OpaTHOW MarucTpaliv, TEIUIOBBIE Kamephl C "MpMKaThIMU" 33BM)KKAMH, Y3JIBI C
pacrosjaraéMplM HaloOpoM HMKE 3aJaHHOIO, YYacTKH C IpPEBBIIIEHUEM 3aJaHHOW CKOpPOCTHU
MOTOKA, U T.II.

®pacCTaHOBKA Ha CX€MeE TEIUIOBOM CeTH 3HAUYKOB-CTPENIOK, YKA3bIBAIOUIUNX HaIpaBlICEHUE
JIBYDKEHUS TETUIOHOCUTES 110 MOAAIONIEH niin 00paTHONW MarucTpaniu;

®[IO/IMKUCH HA CXEME TEIJIOBOM CETH 3HAYEHUH pacX0/I0B MO y4acTKaM U JaBJICHUI B y3J1axX
CeTH;

®[IPOU3BOJIbHBIE TAOJIMUYHBIE AHATUTHUYECKHE JIOKYMEHTBI, IIOCTPOEHHBIE 10 HCXOIHBIM
JAHHBIM U pe3yJIbTaTaM I'MIPaBIMUECKOT0 pacyeTa TEIIOBbIX CETEH;

eTU/PAaBINYECKHE CIPAaBKU MO OTAEIbHBIM Y3JilaM, y4yacTKaM, MUCTOYHUKAM, HACOCHBIM
CTaHIMSM U MOTPEOUTENSIM TETNIOBOU CETH;

® IPOU3BOJIbHBIE 3alIPOCHI U BEIOOPKH U3 0a3bl JaHHBIX, COJAEpIKAIlINe JII0ObIe OMMCaHHbIE
GYHKIIUHM OT apaMeTpoB PeKUMa, MOTYYEHHBIX B PE3yJIbTaTe THAPABINYECKOTO pacueTa.

HaGop packpacok, rpadudeckux BbIIEIEHUN U aHAIUTUYECKUX JOKYMEHTOB HHYEM HE
OpraHu4eH, KpoMe TMOTpeOHOCTe TmoJb30oBaTedst M COONIONEHUS OOINero MNpUHLUMA:
IpyNIUPOBaTh, GUITPOBATH U AHATU3UPOBATH MOKHO TOJIBKO T€ JJAHHbIE, KOTOPHIE B SBHOM BHUJIE

MPUCYTCTBYIOT B 0a3€ JaHHBIX MPOEKTA JTUOO BHIUMCIUMBI U3 TIOCIIEIHUX.
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12. CPABHUTEJIBHBIE IBE3OMETPUYECKHUE I'PA®UKU 1JIAA PASPABOTKH U
AHAJIM3A CHEHAPHUEB INIEPCIIEKTUBHOI'O PA3BUTHUS TEILIOBBIX CETEH

Llenpro MOCTPOEHUS MBE30METPHUYECKOTO Tpaduka SBISETCS HArIsIHAs HILUTIOCTPAIHS
pE3yJIbTaTOB THAPABIMYECKOTO0 pacdera (HajlaJ0YHOIro, IMOBEPOYHOIO, KOHCTPYKTOPCKOTO).
Hactpoiika rpaduka 3aaeTcst mojib30BaTeseM, IPU TOM Ha IKPaH MOXKET BBIBOAUTHCS:

®JIMHUS JABJICHUS B MTOJAIOIIEM TPYOOIIPOBOE;

®JIMHUS JTaBJICHHUS B 00paTHOM TPYOOIPOBOJIE;

® IMHUS TOBEPXHOCTHU 3EMIIH;

®JIMHUS NIOTEPh HAIlOpa Ha 1Iaiioe;

®BBICOTA 3aHUI,

® IMHUS BCKUIAHUS;

O JIMHUA CTATHUYCCKOI'O HAIopa.

Tpagu
Sodn ~ e 100% + A 3K (cramaapris) -

Pucynok 12.1 - [IpumMep nbe30MeTpUU€ECKOro rpaguka

B Ttabmune mnox rpadmKoM JUIS KaXKAOTO y3Jla CETH BBIBOJATCA: HAaUMEHOBAHHE,
reofie3Mueckasl OTMETKa, BBICOTa IOTPEOWTENs, HAmopbl B TOAAOMEM H  00OpaTHOM
TpyOOImpoBOIax, BEIMYMHA JAPOCCEIMPYEMOTO Hamopa Ha Mmiaibax y MoTpeOHTeNel, MmoTepu
Haropa Mo y4acTKaM TEeIUIOBOW CEeTH, CKOPOCTH JIBUKEHMS BOJIbI Ha y4acTKax TEIUIOBOW CETH U
T.A. (pucynok 12.1). KommuuectBo BbIBOAMMON moja rpadukoM HH(GOpPMAIMK HACTPauBaeTCA

IIOJIB30BAaTCIIEM.
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