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BBEAEHUE

MeTogunyeckoe nocobue npeaHasHa4YeHO ANS MHXEHEePHO-TEXHUYECKOro nepcoHana,
BbIMOSTHAIOLWEro TennoBble UM rnmapasnnyeckue pacyeTbl CUCTEMbl TenfnocHabXeHnsa Ha
nporpaMMHO-pacyeTHOM KOMMJEKCe ANnga cuctem TennocHabxeHnsa ZuluThermo.

Mpn paboTe ¢ nakeTtomMm He obs3aTenbHbl rNyOOKME 3HAHUSA MO NPOrpPaMMUPOBAHMUIO,
[OCTaTOYHO YETKO M rpaMOTHO CChOpMynUpoBaTb CBOM LENN N C NOMOLLBI0 UMEKOLLErocs y
Bac komnnekca ZuluThermo pewnTb NOCTaBNEHHbIE 3agaun.

HacTtoawmin JOKyMeHT gaeT nosib3oBaTeniio BO3MOXHOCTb CAMOCTOATENbHO OCBOUTb
N NpaBUbHO NUCNONb30BaTb pa3HooOpa3Hble yHKUUK MK Npu BbINOMHEHUN NHXEHEPHbIX
pacyeToB.

Henctene ocHoBHbIX pyHkumn K goctaTtodHo nogpobHo onucaHo B PykoBoacTse
nonb3oBartensa Ans reoMHOpMaunoHHON cuctemMbl Zulu, 34ecb e npuBefeHbl npasuna
3aHEeCEeHNa UCXOOHOM WHAOPMaUUM W OCHOBHbIE pacyeTHble 3aBMcMMOCTU. [lpakTuka
obydyeHnss N nocnegywwasi camocToaTenbHas paboTta nonb3oBaTens BbiABUA OCTPYIO
HeoBX0ANMOCTb HanMcaHnsa JaHHOro Nocobus.

He 6ontecb owwubatbca npu obyyvyeHun, 310 He nospeauT HUM Bam, Hn Bawen
nporpamme, H1M Bawemy komnbtoTepy. HYem Gonblue owmnbok npyu obyyeHun, TeEM MeHbLUE
nx B paboTte c peanbHbiMM AaHHbIMU. XKenaem ycnexoB B 0Oy4yeHUM M yOOBONbCTBUS B

pabore.
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19NEMEHTbI MOAENN TENJIOBOW CETHU

MatemaTnyeckas Mopenb ceTu ANs NPOBEeAEHUs TennornapaBfiM4yecknx pacyeToB
npeacrtaBnser cobon rpad, rae Ayramu, COEOVHSIIOWMMU  y3Mbl, SABMAAKOTCS Y4acTKu
TpybonpoBoaoB. HecMoTpst Ha TO, YTO Ha y4YacTke MOXET ObiTb M MogaloLWmii U oBpaTHbIi
Tpybonpoeoa, nonb3oBaTtenb M300paxkaeT y4acToK CeTM B OOHY NMHUKO. JTO BHeLIHee
npeacrtaBneHne cetu. [eped HavanoMm pacyeTa BHeELLHee NpeAcTaBrieHve ceTu, B
3aBMCUMOCTM OT TUMOB W PEXMMOB INEMEHTOB, COCTaBMSAOLWMUX ceTb, NpeobpasyeTcs
(koampyeTcs) BO BHYTPEHHEee NpeAcTaBneHne, no KOTOpoMy M NpoBOAUTCS pacyerT.

BoT npuvmep npoctoit cetM M3 OAHOIO WMCTOYHWKA, TEnnoBOM Kamepbl W ABYX

noTpebuTenen Bo BHELLUHEM U BHYTPEHHEM NpeAcTaBeHUsIX.

PucyHok 1.1 - NMpumep npocTton ce

Ha pacuyeTHOM cxeme KpaCHbIM LIBETOM YCMOBHO OBO0O3Ha4YeHbl y4acTKM noAaroLlero
TpybonpoBoda, CMHUM - OOpaTHOro, 3eNeHbIM - y4acTKu, COeAMHALWME MoAalWwmn 1
obpaTHbIn TpybonpoBoabl. ICTOMHUK M300pakeH y4acTKOM CO CTpPerikonM B Kpyxke. Tak
Oyoem wun3obpaxaTb y4yacTkM, Ha KOTOpbIX [AEWCTBYyeT YCTPOWCTBO, MNOBbILIAKOLLEE
AasneHue (Hanpumep, Hacoc).

MogpobHoe onucaHme BCEX UCXOOHbIX OAHHbIX KaX4oro afieMeHTa ceTu NpuBeaeHo
B MeToguke TennornapabBnivyeckux pacyeToB. 34eCb Mbl NMPOCTO KOPOTKO OMULLEM YTO
npeacTaBnsalT M3 cebst Te «KyOukM», M3 KOTOPbIX MOXHO COCTaBWUTb TEMNSOBYH CETb

noboro pasmepa 1 CroXHOCTH.

1.1 YyacTtku
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Ymo npuHumamsb e pacyemax 3a y4acmok?

Y4yacTok ceTn B pacyeTax He Bcerfa QOMKEeH coBnagatb C Y4aCTKOM C TOYKU 3pEHUS
nacnoptmsaumm n MHBeHTapusauun. [Ana pacdeta rnaBHOe TO, YTO Ha yyacTKe ocTalTCs
NMOCTOSIHHbIMK TMApaBnnyeckne M TennoBble CBOWCTBa Tpybonposoga. Tam, rae aTm
CBOWNCTBA MEHSAOTCH, y4acTOK 006s3aTeNbHO AOMKEH ObiTb 3aKOHYEH OAHMM U3 TUMOBbIX
Y3r10B.

BOT OCHOBHbIE NPUYMHBI 4N 3aBEPLUEHNS OOHOrO y4acTka U Hayarna HOBOro:

1.Pa3BeTBneHne - MeHsieTCAa pacxoa.

2./\ameHeHne guameTpa - MEHSETCS COMPOTUBIIEHME.

3.CMeHa Tvna npoknagku - MEHSIITCA TENNOBbIE MOTEPW.

4.CmeHa Trna nnm CoCTOoSHUS U30MALMM - MEHAKOTCS TENSOBbLIE NOTEPW.

Kpome TOro, monb3oBartenb MOXeT pa3duTb TpybOMpoBOA4 Ha pasHble y4acTkm B
noboM MecTe Mo CBOEMY XeNaHUK Aaxe TaMm, rae TennoBble N rmapaBnnyeckne CBOMCTBa
TpybonpoBoga He MeHsoTCA. Hanpumep, TpybonpoBoa MoxeT ObiTb pasgeneH Ha
y4yacTKM CMOTPOBOW KamMepoW Ha MaructpanM Wnu  ysnom, pasrpaHnymMBaroLLnM
GanaHcoByO NPUHAANEXHOCTb.

WHorga npaBuna NOCTPOEHUs pacyYeTHOM Mopenu cety TpebytloT BKIHYEHMS B CETb
dopmanbHbIX y4acTKOB, KOTOPbIE HE UMEIOT NPSIMbIX aHanNoroB B peasnibHOM CeTH.

OO0HonuHeliHOe u3obpaxeHue y4acmka

YyacTok nsobpaxaetcss oqHOW NMHUEN, HO MOXET O3HadaTb HECKONIbKO COCTOSIHUN,

3agaBaeMbIxX pasHbiMU pexmumamn (PucyHok 1.2).

Fexaoma 1 - BRIIOYEH

Fexama 2 OTEIIFOYEH

Pemama 3 - OTHITEOUEH 0bp aTHETT
Fexams 4 OTEITEOSEH TI0AARITITEE

PucyHok 1.2 - Pexxumbl yyacTtka

Ha pucyHke nsobpaxeHa Lienoyka 13 y4acTKoB pasHbIX PEXMMOB B OOHOMUHENHOM

N300paxxeHnn 1 COOTBETCTBYHOLLASA el BHYTPEHHSAS KOAMPOBKA.
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PucyHok 1.3 - Llenoyka y4acTKkoB pa3HbIX peXxX1uMmoB

N3 pucyHka BMOHO, YTO LienoyKka y4acTKOB BO BHYTPEHHEM NpeacTaBneHnn ABaxabl
pasopBaHa no nogatoLiemy n no obpatHomy Tpybonposoaam.

ConpoTuBneHune nogatowiero n obpaTtHoro TpybonpoBoAa Kaxaoro yyactka 3aBUCUT
OT OfIMHbI yyacTka, AuameTpa, 3apacTaHusi, LepOoXoBaTOCTU, CyMMbl KO3(ULMEHTOB
MECTHbIX  COMpPOTMBREHMW  TpybonpoBoga. [lageHwe  gaBneHus Ha  yyacTke
NponopLMoHanbLHO CONPOTUBIEHUIO U KBaapaTy pacxoaa.

Ymo o3Hayarom cmpesiku Ha y4acmkax?

Kyona notevetr Boga, B oblwem crnyvyae MOXHO Yy3HaTb TOMbKO oOnpeaenvs
notokopacnpegeneHne B pesynbTaTe rugpasnuyeckoro pacyeta. Crtpenka npu
n3obpaxeHnn yvactka oopmarnbHO yKasblBaeT HanpaBfieHMe OT Havana K KOHUYy y4yacTka,
3agjaHHoe npu ero Beoge (Mpu pucoBaHum). C TOYKM 3peHus pesynbTaToB pacyeTa, ecnu
3Ha4yeHMe pacxofa Ha yvyacTke MoNoXMTEerNbHO, TO BOAa B 3TOM y4YacTKe TeYeT Mo CTperike,

eClin 3Ha4vyeHune pacxoga Ha ydacTke oTpuuaTesibHO, TO BoA4a Te4deT NPOTUB CTPEJIKN.

1.55 msg —1 55 m/g

-1 .55 mr4g 1.55% msg

PucyHok 1.4 - Cxema ¢ pa3HbIMU HanpaBlieHUIMU Y4acTKOB

Ha pucyHke 1.4 nsobpaxeHbl ABE OAMHAKOBbIE CXeMbl. B nepBon y4yacTok BBOAMMCS
crneBa HanpaBo, BO BTOPOW - crpasa HaneBo. Ha yyacTkax nognmcaHbl NMoslyyYyeHHble npu
pacyeTe pacxogbl no nogawwum Ku obpaTtHbiM TpybonposBogam. CoOOTBETCTBYHOLLME
3Ha4YeHUs1 pacxogoB Ha 0bomx cxemax OTMNYAKTCHA TONMbKO 3HAKOM, TaK Kak oTnmM4yarTcs

HanpasJlieHnd BBoda y4aCTKOB, HO U B MNepBoOM M BO BTOPOM Cliydadax BOAaA Te4YeT OT
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MCTOYHUKA K n0Tpe6|/|Temo no nogawuemy pr6OI'IpOBO,EI,y n ot I'IOTpe6MTeJ'IFI K UCTOYHUKY

no obpaTHomy.

1.2 MpocTon y3en

MpocTbiM y3nOM B MOAENWN cuymTaeTcs nobon y3en, YbM CBOMCTBA CrneunanbHO He
OroBoOpeHbl. [1pocTon y3en CnyXuT TOMbKO AN COEAMHEHUS yyYacTKOB. Takumu y3namu
ANg MoAenu sIBMAKTCA TENMNOBbIE KAMepPbl, OTBETBMIEHMS, CMEHbI AMamMeTpoB, CMeHa Tuna
NPOKMagku unm Tuna n3onaumm u T.4.

Bo BHyTpeHHeM KoOupoOBKe Takue ya3nbl MpeBpawalnTca B ABa Yy3na, OAMH B
nogatowiem Tpybornposoae, Apyron B obpaTtHOM. B kaxgom ysne MOXHO 3afgaTb CnvB

BOAbI U3 nogarowero n/mnun n3 obpatHoro TpybonpoBoaoB.

1.3 MoTpeburtenn

MoTpebutenb TENNOBOW 3HEPIrMM XapakKTEpU3yeTCs pacyYETHbIMM Harpyskamm Ha
CUCTEMY OTOMMEHUHA, CUCTEMY BEHTUNSAUMM U CUCTEMY TropAYvYero BOAOCHaAOXeHUs WU
pacyeTHbIMM TemnepaTypamMm Ha BXode, BbIxoge noTpebutens, U pacyeTHOW
TeMnepaTypon BHYTPEHHErO BO3ayXa.

B ogHonvHenHoM npeacTaBneHun noTpebutenb - 3TO Y3N0BOW 3fIEMEHT, KOTOPbIN
MOXEeT ObITb CBSI3aH TOMbKO C OOHUM Y4aCTKOM.

BHyTpeHHAs KkoaupoBka noTpebuTenss CyWeCTBEHHO 3aBUCUT OT €ro CXeMbl
npucoeavHeHna K TtennoBon ceTu. CxeMbl MoOryT ObiTb 3n€BaTOPHblE, C HACOCHbLIM
CMELLUEHNEM, C HE3aBUCUMMbIM MPUCOEANHEHNEM, C OTKPbITbIM WM 3aKpbITbiIM OTOOPOM
Boabl Ha NBC, ¢ perynstopammu TemnepaTtypbl, OTOMMIEHUs, pacxoga M T.4. Ha aaHHbIn
MOMEHT B pacnopsikeHum nonb3oBaTens 28 cxem npucoeanHeHus notpebutenen.

Ecnv B 34aHMM HeCKONbKO y3roB BBOAA, TO OOBLEKTOM "noTpeduTtenb" MOXHO
onucaTb Kaxablh BBOA. B TOXe Bpemsi Kak oguH noTtpebutenb MOXHO onucatb Lenbin
KBapTan unu 3aeop, 3agaB AN Takoro notpebutens o6006LLEeHHbIE TEMMOBLIE HArpPy3KMu.

Mom2.-7
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PucyHok 1.5 - PasHoe npeactaBneHne o6bekTa MNotpedbutens

1.4 LleHTpanbHbIN TENNOBOW NYHKT

LTI - aTto y3sen AONOMHUTENBLHOrO perynupoBaHuUs U pacrpefernieHns TennoBoun
3Hepruu. Hannyue Takoro ysna nogpasymeBaeT, YTO 3@ HUM HaxoAUTCH TYNUKOBas CeTb, C
nHOMBMAyanbHbiMM noTpedbutenamun. B LTI mMoxeT BXOAUTb TOMbKO OAWH Y4YacTOK W
TONMBbKO OAWH Yy4acTOK MOXeT BbIXoAuTb. [lpuyem BXoAsLWMKA Yy4aCcTOK WUAET CO CTOPOHbI
MarucTpanu, a BbIXOOSAWMN Y4aCcTOK BedeT K KOHeYHbIM notpebutensam. BHyTpeHHss
koguposka L|TI 3aBMCUT OT ero cxembl NPUCOEONHEHUS K TENSOBON CEeTU. OTO MOXET
ObITb rpPynnoBON 3nesaTop, FPYNMNoOBOM HACOC CMELUEHUsi, He3aBUCMMOE MOAKIYeHne
rpynnel notpebutenen, 6onnepol Ha NBC n 1.4. Ha gaHHbIN MOMEHT B pacrnopsXeHuu

nons3oBartensa 16 cxem npucoeanHeHunsa LITTT.

)
o o || | @
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o
R - - (—n - ;
=
o
= & & &
&

PucyHok 1.6 - Cxema ¢ LT

]
ABHumaHue: NcknioyeHne u3 pgaHHoro npasuna coctasnawT LTI, koTopble
NCNONb3YT BCrOMoraTenbHbIn y4acTok. B atom cnyyae n3 LTI BbIxoauT ABa yyacTka -

OAWH OCHOBHOM U OOVH BCrOMOraTesbHbIN.

15 O600LWeHHbIN NOTpeduTenb

O606LeHHbIn noTpebutenb - 3TO y3en, Ha KOTOPOM Harpyska 3agaetca nmbo

noTpebnsembiM pacxoom, NMMbo pacxod 06ycrnoBneH 3agaHHbIM CONPOTUBIIEHNEM Y3na.
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Takon obbekT ygobHO ucnonb3oBaTb, KOrga BO3HMKAET HEOBXOAMMOCTb paccyuTaTb
rmopaBnuky cetn 0e3 WHopMaumm O TEMNOBbIX Harpyskax M KOHKPETHbIX CXemax
npucoeanHeHns notpebutenen K TeNOBON CETMW.

Hanpumep, npu pacyete MarnctpasnbHbIX ceTen MHGOPMaLMN O KBapTalbHbIX CEeTAX
MOXeT He ObiTb, a ANs OUEHKM NOTEepb Hanopa B MarucTpansx AoCTaToOuHO 3ajaTb
06006LLEeHHbIE pacxodbl B TOYKaX NPUCOEANHEHNS KBApTanoB K MarncTparnbHON CETMU.

B ogHonuHenmHoM wu3obpaxeHun He Tpebyetca noaknovatb  0600LLEHHbIN
noTpebuTenb Ha OTAENbHOM OTBOASILLEM Yy4yacTke, Kak B Crydae MpocToro notpebutens.
To ecTb B 9TOT y3en MOXeT BXOAUTb W/UNun BbIXOAUTb NoO0E KONMMYECTBO y4acTKoB. OTO
nosgonser 6bICTPO M yaobHO, C MMHMMambHbIM KOMMYECTBOM WCXOAHbIX AaHHbIX B

YNpOLLEHHOM BUAE MOAENMpoBaTh rMMAapaBnimKy CeTU.

> ¢ - \ 4

HMCTOYHHK 006 eHHbIe NoTPpeEHTENU

PucyHok 1.7 - Cxema ¢ 0606LeHHbIMY NOTpebuTenaMmm

1.6 UcTOouHUK

Ecnv B ceTn oavH UCTOYHMK, TO OH NOAAEPXKMUBAET 3aaHHOe AaBrieHne B 06paTHOM
TpybonpoBoae Ha BXOAe B WCTOMHMK, 3aflaHHbli pacronaraemMblii Harmop Ha Bbixode W3
MCTOYHUKA W 3afaHHYI0 TeMnepaTypy TenroHoCUTENS.

PasHuua Mexay CyMMapHbIM pacxofoM B MoAaroLmx TpybonpoBoaax U CymMMapHbIM
pacxogom B 06paTHbix TpybonpoBodax Ha UCTOYHMKE onpenensieT BenUYuHy MoamnUTKW.
OHa xe paBHa CymMMe BCeX yTeyek TenroHoCUTens u3 cetu (3agaHHble oT6opbl U3 y3rioB,

YyTEYKM, pacxoq Ha oTKpbITyto cuctemy MBC).
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PucyHok 1.8 - Cxema

Ecnn Ha ogHy ceTb paGoTaeT HeCkorbKO MCTOYHMKOB, TO B 0BLLEM Cry4Yae TONbKO Ha
OOHOM M3 UCTOYHMKOB C NOAMUTKON MOXHO OOHOBPEMEHHO MOAAepXMBaTb U AaBneHue B
obpaTHOM TpyGonpoBoAe, U pacrionaraemblii Hanop Ha Bbixoge. Y ocTanbHbIX MCTOYHUKOB
C NOANUTKOM MOXHO NoaAepXXunBaTb TONbKO AaBreHne B o6paTHoOM TpyGonposose.

Mpy paboTe HEeCKONbKMX UCTOYHMKOB HA OAHY CE€Tb HEKOTOPble UCTOYHMKM MOFYT He
UMeTb noanuTKM. Ha Takmx WCTOYHMKax p[aBrneHne B obpaTHOM TpybonpoBoae He
dmKeupyeTcs, 1 NoaaepXnBaTbCst MOXET TONbKO pacnoniaraemblii Hanop.

Crnenyet OTMETUTb, 4YTO NpU paboTe HECKONbKMX MCTOMHWKOB He MNpu TobbIX
WCXOAHbIX OAHHbIX MOXET cyllecTBoBaTb pelwleHne. OAuH UCTOYHMK MOXET 3aAaBWTb
ApYrov, 3afaHHble AaBMeHUs U Hanopbl MOFYT OKa3aTbCs HEAOCTMXKUMbI. OTO 3aBUCUT OT
BENNYMHBLI NOAMNUTKM, OT KOHApUrypaumm cetu, OT CONpoTUBMEHnI TpybonpoBoaos u T.4. B

Ka>XOOM KOHKPETHOM CJlydae 3TO MOXET NoKa3aTb TOJIbKO pac4yerT.

1.7 Mepemblyka

lMepemMblyka nNO3BONSET CMOAENUPOBAaTb Y4YaCTOK, COEAMHSOWMIA NoJatoWwmi 1
obpaTtHbi TpybonpoBoabl. B 3TOT y3en MoXeT BxoAuTb w/unu BbIxoguTb noboe

KOnMn4ecTBO y4aCTKOB.

U ety

PucyHok 1.9 - Cxema c LTI
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Tak Kak nepemblyka B OOHOMMHENHOM M300paxeHUn npegcTaBneHa y3nom, To Ans
MOAENNPOBAHNS COEAMHEHUA Mexay nojawwum TpybonpoBOAOM OOHOrO y4vactka W
obpatHbiM  TpybonpoBOAOM  ApYyroro yyactka OOHOro drneMeHTa  "nepemblyka”

HepgocTaTouHo. MoHapgobsaTes ewe ABa yyYacTka: OOUH TONbKO MOAALLNIA, OPYrOW - TONMbKO
oGpaTHbIN.

PucyHok 1.10 - Cxema

B TeKyUJ,eI7I BEpCnnN pacyHeToB COMNpoTuBIieHNE TMepeMbIHKM 3afaeTCcA TeMU Xe

napameTpamMmu, 4To 1 CONpPoTUBIIEHNE 00bI4HOro ydacTKa.

1.8 HacocHasa ctaHuus

XOTa HacocHas CTaHuMs B OOHONMMHEMHOM M300paXkeHuu npencraBnseTcs OOHUM
y35iOM, B 3aBUCUMOCTM OT TabnMyHbIX MapaMeTpoB 3TOr0 y3rna Hacoc MOXeT ObITb
YCTaHOBIEH Ha nogaroLem nnu obpatHom Tpybonposoae, nbo Ha obomx TpybonpoBogax
OOHOBpPEMEHHO. [1na 3agaHns HanpaBneHus LEeNCTBUS Hacoca B 3TOT y3en TONbKO OAMH

y4acCToK obda3aTenbHO AOMKEH BXOANTb M TOMNbKO 0OaUH y4acCTOK OOJDKEeH BbIXOAUTb.

(et e e, e}

8 e e e Y

PucyHok 1.11 - CxeMbl € HACOCHOM CTaHUMEN
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Hacoc moxHO mMopenvpoBaTtb ABYMS cnocobamu: nubo Kak naeanbHOe YyCTPOWCTBO,
KOTOpoe Mu3MeHsieT AaBrieHne B TpybonpoBode Ha 3afaHHyl BenuuumHy, nmbo Kak
YyCTPOMCTBO, paboTawuwee C Yy4eTOM pearnibHOM HamopHO-PacXogHOW XapaKTepPUCTUKK
KOHKpPETHOro Hacoca.

B nepsom crniyyae npocTo 3agjaeTcs 3HavyeHWe Harnopa Hacoca Ha nogawooLwiem u/vnu
obpatHom Tpybonposoge. Ecnu 3HayeHne Hamopa Ha ogHOM u3 Tpy6onpoBOA4OB paBHO
Hynto, TO Hacoc Ha 9aToM TpybornpoBoge oTcyTcTBYyeT. Ecnu 3HaveHne Hanopa
oTpuuaTenbHO, TO 3TO O3Ha4yaeT, YTO Hacoc paboTaeT HaBCTpeyy BXoAdALleMYy B Hero
y4yacTKy.

Ha pucyHke 1.12 BMOHO, KakK pasfnUYHble HanpaBfeHWs y4acTKOB, BXOAALMX U
BbIXOOALIMX U3 Hacoca B COYMeTaHUW C pasHbIMW 3HaKaMW Harnopa Ha Hacoce BNUAKT Ha
pes3ynbTaT pacyeTa, OTOOpaXKeHHbIN Ha Nbe30METPUYECKMX rpadonkax.

Korpa 3apaeTtcst TONbKO 3Ha4YeHne Harnopa Ha Hacoce, OHO OCTaeTCA HEU3MEHHbLIM He

3aBNCUMO OT npoxoadaLlero 4epes3 HacocC pacxoia.

H=10n H=—10n
O p—0 Ot 0
H==10n H=11Im
e e e e
sl g | |
40 | [ —

PucyHok 1.12 - 3aBMCMMOCTbL pe3ynbTaToB pacyeTa OT HanpaBneHuil y4acTKOB

Ecnn mopgenupoBatb paboty Hacoca c yvetom ero QH xapakrtepuctukm B
ZuluThermo MOXHO ABYMS cnocobamu.
MepBbI cNOCo6 yNpoLLEHHbIN. B 3TOM criyyae AOCTaTOYHO 3a4aTh TOMbKO [BE TOYKU

XapaKTEePUCTUKN - pacxodbl U Hamnopbl Ha rpaHMUax paboyein 30HbI Hacoca.
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Mo 3agaHHbIM ABYM TOYKaMm onpegensetrcd napabona ¢ MakCMMyMOM Ha OCU
AaBneHun, No KOTOpoW pacyeT n ByaeT onpenenstb Hanop Hacoca B 3aBMCUMOCTWU OT
pacxoga. Cnegyetr oTMETUTb, YTO XapaKTepUCTUKA, 3afaBaemas Takmm obpasom MOXeT
OTNMYaTbLCA OT pearnbHOM XapakKTEPUCTUKM Hacoca, HO B npedenax paboyven obnactn obe
XapaKTEPUCTUKN NPaKTUYECKM COBMaatoT.

[ns onvcaHusa HeCKoNbKUX napannenbHo paboTarLlwmx HacoCOB AOCTAaTOMHO 3a4aTh
MX KONMYECTBO M pes3ynbTupylolaa Xxapaktepuctuka OygeTt onpegerneHa npu pacyete
aBTOMAaTUYECKMN.

Tak kak Hanopbl Ha rpaHuuax pabodven obrnacTn Hacoca BepyTcs U3 cnpaBoOYHMKA U
BCeraa nonoXuTernbHbl, TO HanpaBfeHne OencTBUS Takoro Hacoca OyaeT onpepensTcs

TOJIbKO HanpasfieHNeEM BXoOdLEro B y3es y4acTKa.

Huax —

Hmin -

Gmin Gmax

PucyHok 1.13 - XapaktepucTtuka Hacoca

Broponn cnoco6 no3Bonser  MCNOMb30BaTb  CMPaBOYHMK MO HACOCHbBIM

XapakTepucTukam. B cnpaBoyHuKe Ans Hacoca MOXHO 3adaTtb ero QH xapakTepucTuky
NMoGbIM KONMYECTBOM TOYEK.
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PucyHok 1.14 - OKHO cnpaBO4YHMKa NO Hacocam

1.9 3aaBuXKKU

O6bekT 3aaBMXKa B OAHONIMHENHOM M306paKeHNN NpeacTaBNAeTCcs O4HMM Y3510M HO
B 3aBMCMMOCTM OT TabnU4yHbIX nNapaMeTpoB 3TOr0 y3na 3adBMxKa MOXET ObITb
yCTaHOBMEHa Ha nogawowem wunu obpaTtHom TpybonpoBode, nubo Ha obounx
TpybonpoBogax OAHOBPEMEHHO. 3aABMXKKY MOXHO MOAEeNupoBaTb ABYMsi cnocobamu:
nMbOo Kak MCKIIOYMTENBHO 3anuparoliee yCTPOMCTBO, NMMOO Kak 3amnopHO-perynupytoLee
YyCTPOMCTBO, paboTarliee C y4eTOM W3MEHSIOLErocs COMPOTMBIIEHUS 3a0BWXKKU B

3aBUCMMOCTU OT CTENEeHN ee OTKPbITUA.

O e [ =] = )
o = Es = )
QOAHONMMHEWHCE UCNCNMHEHKWE ABYXNHHeHAH e UCNoNHeHuwe
- PACHETHAA CXemMa - BHYTR€HHAA KOO WPROBKA

PucyHok 1.15 - CxeMbl ¢ 3anopHoOn apmaTypon

B 3aBuMcuMMOCTM OT 3aaHHOM MONb30BaTENEM CTEneHu OTKPbITUA 3aadBUXKKU MO

CnpaBOYHMKY 3arMopHOM apmaTypbl OnpeaensieTcsi ee ConpoTUBIEHME.
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PucyHok 1.16 - OKHO cnpaBO4YHUKA MO 3anNOpPHOW apMaTtype
24 24
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EEEE———— |
20 20
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3aABWKKA NONHOCTL OTKPBITH 3a0BWKKW OTKPbIThl HANOMOBHHY

PucyHok 1.17 - CTeneHb OTKPbITUSA 3aABUXKN

1.10 [Opoccenupyrowme y3nbl

[poccenupytouime ycTpomcTea B O4HOMMMHENHOM NpeaCTaBleHnn ABNAITCA y3namu,
HO BO BHYTPEHHEW KOOMPOBKE - 3TO AOMOSIHUTESIbHbIE YYaCTKM C MOCTOSIHHbIM UIK
nepemMeHHbIM conpoTmBneHnem. B gpoccenvpytowmin ysen ob6a3atenbHO JOMKEH BXOAUTb

TOJIbKO OOWH Y4acCTOK, U TOJIbKO OAUH y4aCTOK M3 y3J1a AO0JDKEH BbIXOOUTb.
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PucyHok 1.18 - CxeMbl ¢ gpoccenupylowmMmMm y3namm

)
jBuumaHMe: WcknioyeHne w13 [aHHOro npaBuna COCTaBMSOT PErynsTopsbl
[aBfeHNss KOTOpble WCMONb3yIT BCMOMOraTesbHbIi y4acTtok. B aTom cnyyae u3

peryndatopa gaslieHNA BbIXOAWUT ABa y4YacTKa - O4AnH OCHOBHOW U OAMH BCNOMOraTenbHbIN.

1.11  OpoccenbHas wanba

C ToukmM 3peHnst mogenu gpoccenbHas warnba 3To MKCMpoBaHHOE COMNPOTUBIEHNE,
onpegensemMoe gMamMeTpoM Lanbbl, KOTOPOE MOXHO YCTaHaBfMBaTb Kak Ha NogaroLem,
Tak u Ha obpaTHoM Tpybonposoge.

Tak Kak 3TO Heperynupyemoe ConpoTUBMEHWEe, TO BeNUYMHA racuMmoro Lwanbomn
Hanopa 3aBMCUT OT KBagpaTa, NPOXoAsALero Yyepes wanby pacxoga.

Ha pucyHke Hwxe BUOHO, Kak MEHSATCA noTepu Ha wanbe, yCTaHOBMEHHOW Ha

nogawoiem pr6OI'IDOBO,E|,e, npu yeBesin4eHnn pacxoga 4epes3 Hee B [iBa paasa.
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PucyHok 1.19 - 3aBucMMocTb NoTepb Ha Wanbe oT yBennyeHus pacxona

1.12 PerynaTtop paBneHus

Perynatop AaBneHus - 37O YCTPOWCTBO C MEPEMEHHBbIM COMPOTUBIIEHMEM, KOTOPOE
no3BonsAeT noadepxuBaTb 3afaHHOe [JaBneHue B TpybonpoBoge B oOnpeaeneHHOM
Avana3oHe U3MeHeHus pacxopa. Perynatop naBneHus MOXeT yCTaHaBNMBaTbCA Kak Ha
nogarLlem, Tak U Ha obpaTHoM Tpybonposoe.

Ha pucyHke Huxe nokasaHo, Y4TO Npu yBEeNMYeHMM B [Ba pasa pacxoda 4vepes
perynsaTop, yCTaHOBMNEHHbIV B 0bpaTHOM TpyGonpoBoae, AaBneHne B Perynmpyemom yane
OCTaeTCcs MOCTOAHHbIM. BenuuvMHa CcOMpoTMBNEHUs perynsatopa MOXET W3MEHATbCA B
npegenax OT OGECKOHEYHOCTU [0 COMPOTMBIIEHUS MOMHOCTbI OTKPLITOrO perynstopa.
Ecnn ycnoBua paboTbl cCeTU 3acTaBnslOT Perynsatop MOMHOCTbIO OTKPbITbCH, TO OH

HauMHaeT paboTaTb Kak Heperynmpyemblil 4pOCCenupyoLwnii y3en.
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PucyHok 1.20 - 3aBMCUMMOCTL AaBNIeHUs B perynimpyemMoMm y3re oT pacxoaa yepes perynstop

ﬁ (KpacHbIN) - perynsatop AaBneHnsa Ha nogawwem Tpybonposoae;
;q (cuHun) - perynaTtop gaeneHust Ha obpaTtHoMm TpybonpoBoae.

1.13 PerynsaTtop pacnonaraemoro Hanopa

Pabota perynstopa pacnonaraemoro Harnopa aHanormyHa paboTte perynsitopa
AaBneHnst TONbKO B 3TOM Crlydae perynsitop crapaeTtcsl gep)aTb MOCTOSIHHOW 3agaHHYHo
BENMYMHY pacnonaraemoro Hanopa. MoxeT ycTaHaBNMBaTbCA Kak Ha nodatoLliemM, Tak U Ha
obpaTHOM TpybGonpoBoaax.

pi (KpacHbI) - perynsatop pacrnonaraemoro Hamopa Ha nojarolem
Tpybonposoae;
(cMHWM)-  perynaTtop  pacnofiaraemoro  Hanopa Ha — obpaTHOM

Tpybonposoae.

1.14  PerynsaTop pacxopa
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Perynatop pacxoga - 3TO y3en C MNepeMeHHbIM COMpPOTUBIIEHMEM, KOTOpOe
Mo3BOMSIET NoagepXmBaTb MOCTOSIHHBIM — 3aJaHHOE 3HA4yeHWe MpoXosllero Yepes
perynsatop pacxoga. Perynatop MOXHO yCTaHaBnuBaTb Kak Ha nojawoliem, Tak M Ha
obpatHoM Tpybonposoae. K paboTte perynsitopa pacxoga MOXHO OTHECTU BCE CKa3aHHOe
npo perynatopbl AaBreHns.

(KpacHbIN) - perynsatop pacxoga Ha nogatowiem Tpybonposoae;

(cuHuR) - perynaTop pacxoga Ha obpaTHOM TpybonpoBoge.

1.15 BcnomoraTenbHbIA Yy4acTOK

Pexum 1 - ecnomoz2amersibHbIU y4acmok Osisi peaysisimopa OaesieHusi

Mo ymonuyaHuio Perynatop paBneHust perynvpyeT OaBrieHMe B TOM MecTe, rae
ycTaHOBNeH. BcnomoratenbHbIi y4acToK NpefHasHavyeH Ans Toro, Ytobbl y3en KOHTpons
3a perynvpyembiM napameTpom ANs perynvmpytoLero ycTponcTea Mor 6biTb 3agaH camum
nonb3oBaTeneM. Ha pucyHke HWMxe nokasaH y4yacTok TpybonpoBoga, Ha KOTOPOM
YCTaQHOBJIEH PErynaTop OaBfeHWs, pPerynupylowni AaBfeHne nocre HacoOCHOW CTaHLuu,

HO KOHTPONUPYOLLMIA AaBfeHne nepes HaCoCHOW CTaHUnen.

4

BocnomoratensHEIN

y4ACTOK
X
.-"'--__--'"-,
p - ]
Yaen Perynupyowee
KOHTPONA Y CTROWCTED

PucyHok 1.21 - Cxema co BcrnomMoraTtesibHbIM y4acTKOM

Mpu ykazaHnu y3na KOHTPONst HEOBXOAMMO yYUTbIBaTb, YTO OH 065A3aTenbHO OOIMKEH
ObITb MPOCTbIM Y31I0M.

Pexum 2 - ecnomoz2amersibHbIU y4acmok onsi LTI
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B cny4yae, ecnn nocne UTI Boga Ha cuctemy otonneHus u Boga Ha NBC Bbixoaut
no pasHbiM TpybonpoBogamM MOXHO BOCMOSb30BaTbCA BCMOMOraTtenbHbIM Y4aCTKOM.
[aHHbIN BCOMoraTenbHbIA y4acTok paboTaeT co Bcemu cxemamm LITTT, 3a ucknoyeHnem
Ne 1, 4, 7, 21, 22. OH npeaHa3Ha4vyeH Ans Toro, 4Tobbl ykasaTb TpybonpoBos nogaroLnia
TEeNMOHOCUTENb Ha CMUCTEMY OTOMfeHMs M Tpybonposon NoJalowWmMin BOA4Y Ha CUCTEMY

ropsiyero BOAOCHabXeHus.

BenomMor aTe NbHEIA
MoTpebiTens MBC
yHacToR (cxema MN2G)
i1 e O
B o
MoTpebiTens
COnCB
LLTTT ¢ napanneneHeir
MpACOEaIHEHIEM
TOHalBC

PucyHok 1.22 - Cxema co BcnomoraTenbHbIM Yy4aCTKOM

1.16 CxemaTU4HOE U TOYHOE OTODOpaxxeHue ceTu

CrnegyeT nu npv BBOAE CETU TOYHO MOBTOPSATb KOHUIypauuilo Yy4acTKoB Ha
MeCTHOCTU? C TOYKM 3peHUss MHPOPMATUBHOCTU U HArNSAHOCTM 3TO XenaTtenbHo. OgHako
ANS TMOpaBNMYecKMX pacyeToB BaxHa He KoHdUrypauus ydactka TpyGonpoBoaa, a
cnefywoLime ABa yCrnoBus:

"KaXOblA Yy4aCTOK OOIMKEH COEOUHSITb HYXHble Yy3mbl, T.e. CETb HYXHO onucaTb
TOMONOrMYECKN KOPPEKTHO;

"Ka)KAOMY Y4YacTKy AOMKHbl OblTb 3adaHbl TabnMyHble NapameTpbl, MNO3BOMNSHOLLIME

npaBuIibHO onpenefinTb ero rmngpaBriM4eckoe ConpoTuBIIEHNE.

PucyHok 1.23 - PazanuyHble cnoco6bl oTobpaxeHUs cetu
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Ha pucyHke Bblwe n3obpaxeHbl ABa crnocoba 3agaHuss OAHOro M TOro Xe yyacTka
TennoBon ceTtn. BepxHUM y4acTOK coefUHSIeT OBe Kamepbl NPSMON NUHUEN. HWKHUI
y4yacTOK coefuHsieT 9TU Xe [OBe KaMepbl, HO NWHUS BbINOMIHEHA C npopucoBkon [1-
obpasHbIX KOMNeHcaTopoB. 'eomeTpuyeckasa AnvHa OBYX y4aCTKOB pasfvMyHa M Hanuuve
KOMMeHCcaTopoB BMSEeT Ha CONpPOTMBIiEHME y4vacTka. Ho B pacyeTax AfnNWHA He BblYUC-
NsieTCA NO PUCYHKY, a 3agaeTtca B Tabnuue no ydactkam. OcobeHHOCTM KoHdurypaumm
yyacTka (KomneHcaTopbl, Yribl NOBOPOTAa, OTBETBNEHNS U T.4.) y4YUTbiBaOTCA B Tabnuue B
BMOE CyMMbl KOI(PPULMEHTOB MECTHbLIX CONPOTUBIEHMI. [1oaTOMy, ecnm Mbl Ans oboux
y4acTKOB, HECMOTPS Ha UX BHELUHWE pasnuyus, 3agaavm B Tabnuue OAMHaKoBYO AMNUHY U
O[MNHAKOBbIN CYMMapHbIN KOI(PPULMEHT MECTHbLIX COMPOTUBIIEHNN, TO COMNPOTUBIEHNE
3TUX y4acCTKOB B pacyeTax OyaeT oAMHaKoBbIM. 3amMeTUM TONbKO, YTO ANA paBeHCTBa
CONPOTUBIEHUI, Y YYaCTKOB [OOSDKHbl OblTb paBHbl U Apyrne TabnuyHble napameTpbl:
AnameTpbl, LLIEPOXOBATOCTM M 3apacTaHus.

OTOT npuMmep MoOKasblBaeT, YTO TOYHOCTb OTOBpaxeHus ceTu Ha KapTe Ha
pe3ynbTaTbl pacyeToB He BrMseT.

MOXXHO HAHOCUTb CeTb Ha TOYHYIO KapTy ropoga ¢ cobniogeHnem macwtaba, MOXHO
B KayecTBe MOAMOXKM UCNOoNb3oBaTh HeMacLUTabHbIN NfiaH MECTHOCTU, @ MOXHO BBOAMUTb

CeTb CXeMaTU4yHO BooOLLEe 6e3 NoanoXKN.
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2CO30AHME HOBOWN CETHU

[Ina HaHeceHWs TennoBOW CeTM HeobXoaAMMO WCMonb3oBaTb CIOM cucTtembl Zulu
onpeneneHHon CTPYKTypbl. K OOBbEeKkTam KOTOPOro  MOAKMNYeHbl  Tabnuubl C
HeobOxoaMMbIMK ANs pacyeToB nonsimu. MNpoueaypa co3gaHus Takoro crnosi ¢ Tabnuuamu

n CprKTypOI7I CIno4d aBToMaTu3npoBaHa U onncaHa HMxe.

1.3anyctute mMoaynb ZuluThermo. [Onsa aTOro HaxaTb KHOMKY E“ unu BblGpaTb

KoMaHZy rnaBHOro MeHio 3agauum|TennornapaBnuyeckue pacyeTbl. Ha akpaHe nosiBUTCs

naHersb TennorngpaBsiin4eCckmnxX pac4eToB.

Zuluthermo 5.2 o
| | Cnof... I

Hanagra ||_|DBEDHE|I T EMNEPATYRHEI rpa-:pwcl KDHCTDHKTDDCKHFI‘ EepBHcl

[” Cyuerom FBC

[ Cyueron yreusk

¥ T yuetom Tennoesis noteps
% [Ma Hoptd. NoTEpAN

Mo WaoAaLuM
[ &lWEHHWE MEORTOYHOrD HANopa
v NpoccenbHbIK Wakgard

" Connom snesaropa Packpacka Iqun j

Hanyer HacTpofiku Crpaeka | 3akpere |

PucyHok 2.1 - OkHo TennorugpaBnuyeckue pacyetbl

2.Bbibpatb 3aknaaky CepBuc n HaxaTb kHonKy Co3fgaTtb HOBYHO CETb.

ZuluThermo 5.2 PNES

| Cooid... |

Hanaﬂ.rﬂal I'Ioseprial TerneparypHor rpacpwﬁl KoncTpyrTopcKMiA EGDBHCI

HEHOEHTE CTRYRTYEE! T HLY I Cosaate HOBYD CeTE I

.J. THHE! YN S ETROE NG g el

Hauana i KkoHuEl JHACTRGE I FacueT Tennoes AoTeps I

EAWHMUE! HEMEREHIMA

Pacyer I Hactpobisk I Crpaska JEET=S

PucyHok 2.2 - OkHo Tennoruagpasnuyeckue pacyeTbl 3aknagka Cepsuc
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3.Ha SKpaHe nodasuTCcd gmanor co3gaHud HOBOW TENS0BOW CeTW.

Hoeaa cncTemMa TennocHateHua d B

Hram daina: | _|

Hazeanme cnos; |

I™ nofaeurs & KapTy

] OTtrieHa Crpaeka

PucyHok 2.3 - lnanoroBoe 0kKHO CO3[4aH1s HOBOrO CIosl ceTu

Umsa ¢patna. B 3TOM CTpOKe HaAAo ykasaTb MOMHbIA NyTb K cOo3g4aBaeMoMy danny

cnos Ha pgucke. Haxmute KHonKyEI,qTOGbl B CTaHOAPTHOM OKHe OTKpbITUS hanna
BblbpaTb OUCK W KaTanor, B KOTOpOM OyayT XpaHuUTbCs rpadudeckue pannsl. Beegute
natuHckumu Gyksamu umsa cpanna cnosi. Crion cetn HeobxoanMMO cosgaBaTb B OTAENbHON
narike.

Ha3eaHue cnosi. B gaHHOW CTPOKe HYXHO BBECTM MOSfb30BaTESNIbCKOE HasBaHWe
cnog - nobyt nocnegoBaTenbHOCTb MOObLIX CMMBOSOB, KOTOpas ByaeT MCNonb3oBaThCs B
AanbHenWemM CUCTEMOM Ans uaeHTudukauum paHHoro cnosi. Hanpumep - "Tennosble
cetn".

Mpn HeobxoammocTn cpasdy gobaBuTb CNOW B KapTy ycTaHOBUTE onuuio AobaBuTb B
KapTy.

Mpn paboTe c¢ nokanbHbiMM Tabnuuamm cuctema Zulu mcnonb3yeT nNporpaMmmHble
CpeAcTBa, ONA KOTOPbIX He XenaTeribHO HanuvyvMe B MMEHW Nanku pyCcCKUMX CUMBOJIOB.
Moatomy Heobxogmmo, 4TOBbl MMSA nNankM And co3gaHus TennoBOW CeTU coaepXkarno
TONbKO NTaTUHCKNE CUMBOJIbI.

4.Mocne Toro kak Bce Nnons avarnora 3anofHeHbl, HaxmuTe kHonky OK.
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Hoeasa cHcTemMa TennocHabueHn 2| x|

MR dadina: ID:&TepIoseti&Teplo‘ b0 ___I

Hageanue CﬂOﬂZITBnﬂDBbIB CETH

¥ nofasuTe 5 kapTie

oK OTeHa Crpaeka

PucyHok 2.4 - lnanoroBoe 0OKHO CO3AaHUsA HOBOrO CIosl ceTu

Ymo nosieunocwb e ykazaHHOU narike nocse co3daHusi Hogou cemu?
dannbl rpacdmnyeckon 6asbl gaHHbIX Zulu.

Teplo.bOO

Teplo.b01

Teplo.b02

Teplo.b03

Teplo.b04

Teplo.pl

Teplo.zx3

Teplo_ISTOK.DB

Onucatenb 6a3bl AaHHbIX M TabnMua No UCTOYHMKAM.

Teplo_ISTOK.PX

Teplo_ISTOK.ZB

Onucatenb 6a3bl gaHHbIX 1 Tabnuua no LTI,

Teplo CTP.DB

Teplo CTP.PX Teplo_CTP.ZB

OnuncaTtenb 6a3bl faHHbIX 1 Tabnuua no Apoccenmpyomm yCTPONCTBaM.
Teplo_DROSSEL.DB

Teplo DROSSEL.PX

Teplo_ DROSSEL.ZB

Onucatenb 6a3bl AaHHbIX M Tabnuvua no ysnam Beoga unu notpedbutensam.
Teplo_UzVVOD.DB

Teplo_UZVVOD.PX

Teplo_UzZVVOD.ZB
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Onucatenb 6a3bl AaHHbIX M Tabnuvua No TeN0BbLIM KaMepam.

Teplo_ KAMERA.DB

Teplo_KAMERA.PX

Teplo_ KAMERA.ZB

Onucartenb 6a3bl AaHHbIX U TabnMuUa No Hacocam.

Teplo_NASOS.DB

Teplo_NASOS.PX

Teplo_NASOS.ZB

OnucaTtenb 6a3bl gaHHbIX 1 Tabnuua no y4acTtkam.

Teplo_ UCH.DB

Teplo_ UCH.PX

Teplo_UCH.ZB

Onucatenb 6a3bl AaHHbIX M Tabnvua No NepemMblyKam.

Teplo PEREMICH.DB

Teplo_ PEREMICH.PX

Teplo_ PEREMICH.ZB

OnucaTtenb 6a3bl gaHHbIX 1 Tabnuua no npubopam yyeTa.

Teplo_PRIBOR.DB

Teplo_PRIBOR.PX

Teplo_PRIBOR.ZB

Onucatenb 6a3bl AaHHbIX M Tabnvua No 3agBMXKKaM.

Teplo_ZADVIGKA.DB

Teplo_ZADVIGKA.PX

Teplo_ZADVIGKA.ZB

Onucatenb 6a3bl AaHHbIX M Tabnuvua no rpaHvuam 6anaHcoBOW NPUHALMEXHOCTMU.

Teplo_GRANIZA.DB

Teplo_GRANIZA.PX

Teplo_GRANIZA.ZB

3 npuBeaeHHOro nepeyHs BUAHO, 4To danbl rpadudeckon 6asbl AaHHbIX CO34anuUCh
C UMeHeM, 3adaHHbIM B none guanora Mmsa cnos. MmeHa xe tabnuu u onucatenen 6as
AaHHbIX 06pa3oBaHbl C 3apaHee onpeaeneHHbIMNU UMeHaMU.

Ecnn cosgaBaTb HOBYK TEMSOBYK CeTb B Narnke, rae yxe NpUCYTCTBYeT paHee

co3gaHHaa ceTb, WMeHa Tabnuy coBnagyTt, W co3gaHue HOBOM CeTU CTaHeT
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HEBO3MOXHbIM. [103TOMY, BO n3bexaHme nyTaHuubl, BCerga co3gaBanTe HOBYHO TEMSOBYHO
CceTb B HOBOW narike.

Mocne co3gaHus cnosi TensioBOM CETWU BblleyKa3aHHbIM CNocoboM aBTOMaTUYECKM
cdopmumpoBanacb CTPyKTypa Crosi, TO eCTb OblM co3gaHbl TUNOBbIE CUMBOSIbI Pa3HbIX

pexumoB paboTbl 06bEKTOB 41151 MPOPUCOBKN TEMMOBOW CETU, HAaNnpUMep:

*TWUMOBOW CMMBOI pabo4ero NCTOYHMKA TENNOBON ceTn =% 1 Hepaboyero [ .

*"TUNOBOW CMMBOJT paboTatoLLero . noTpebutenst  oTKMIYEHHOro . :
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3BBOA U PEOAKTUPOBAHUE CETH

MoapobHo BBOA rpadunyeckon MHOpPMaLMM U3NOXEH B ONUCaHMU rpadnyecKoro
pegaktopa cuctembl Zulu. B aTom pasgene Hapsay ¢ OCHOBHbIMU onepauusiMuy o BBogy v
peaakTMpOBaHMIO CNOSA OonMcaHbl 0COGEHHOCTN BBOAA, KacatoLmMecsa TENMOBOWN CETH.

HaHocuTb cxemy TennoBonm ceTM MOXHO nnbo Ha 3apaHee MOArOTOBMNEHHYIO
NoJoOCHOBY, NGO Ha uucTyto KapTy. lNpy HaHeceHUM CXeMbl Ha YUCTYHO KapTy MOXHO
ncnonb3oBaTb BCNOMOraTesibHble (PYHKUUK:

sMacLuTabHas ceTka;

=ceTKa pegakropa;

=OpTOroHasnbHbIN BBOS,

"BBO/ TOYEK MO KOOpAMHaATaMm, NogpobHoe onucaHue AaHHbIX PYHKUWA CMOTpUTE B
pykoBogcTtee nonb3osatens 'MC Zulu.

[1ns 3aHeceHna TeNnOBOW CETU Ha KapTy HYXHO:

=3arpy3unTb CIion B KapTy;

"BBOAUTb U pefakTUpoBaTb OObEKTbI CETU.

[na NoNHOCTbIO HAHECEHHOW CEeTU UMK AN FOTOBbIX €€ Y4aCTKOB HYXHO MpOBECTU

onepauunn KOHTpOIiA ownbok BBOAA.

3.1 3arpyska cnosi B KapTy

[nsa Toro, 4ToObl BBOAUTL N pefakTMpoBaTb CrOWM TENOBOW CETU, OH AOSMKEH ObiTb
3arpykeH B 0gHy U3 KapT cucTeMbl Zulu. 3TO MOXeT ObITb Kak HOBOE OKHO C KapTOW, TaK U
OolHa 13 paHee CO3JaHHbIX KapT, B KOTOPYH BXOOMUT CIOW TENMOBOMW CETH.

OKHO C HOBOM (MyCTON) KapTOW MOSIBNISIETCS Cpa3dy nocre 3anycka CUCTeEMbI. Takke

HOBOE OKHO MOXHO OTKpPbITb, BbINONHMB komaHay Pann|Co3gatb|KapTy, nnm Haxas KHOMKY

, UM HaxxaB koMOuHauyumo knasuw Ctrl+N.
[na 3arpy3km cnosi B OTKPbITYlO KapTy cnegyeT  BbINOMHUTL  KOMaHady
KapTal|Qo6asutb cnon, nnn ®ann|OTkpbiTb|Cnon, nnm HaxaTb KHOMKY . Ha akpaHe

nosBMUTCA amanor Belbopa cnosi, B KOTOPOM NpeanaraeTcs BbibpaTb AMPEKTOPUIO (Nanky)
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CO CIOeM TemnsioBon CeTwu. OTKprTb nanky co cJrioem TENNOBON CETU MOXHO [Baxabl
LLUEJIKHYB Ha Hy)KHOﬁ nanke neBOW KnaBuLEW MbiwK, NMOO BblgenvB nanky M HaXxaB
KHOMKY OTKprTb. [anee B aTtom awnanore cnepyet Bbl6paTb CTPOKY C UMEHEM CJ1IoAd "

HaxaTb KHornky OTKpbITb, Nocne Yero cnomn 6yaet gobasneH B TEKYLLYIO KapTy.

Buiiop cnoa 2] %]
Nanka: Ig D:A 3 & E-
ﬁ &) Sertifikaciya (] Temparary (1Yaroslavl 1 Zulul
g Q Sertolovo . teploseli I:] Zelenogorsk :] Zulul
Mou kaprel ] Severstal (JTemo C1Zuu5.0 1 Zulul
g 1 sk_al_soft 1 Tihwin C1Zukizz I Zull
o ] Smolensk CIUCHEBNIK C1Zuhia2- 21 Zubul
Cepsepb! reo. . ] Shegnog COVelLuki Czue0 ) Zulul
-, |1 Socket (1Viborg (1 Zulate 1 Zulu
@ |1 Stas centr CIVIBORG! () Zulubselnstal 2 Zula
Patoun cron (i IRELE (C1v0DA_DREL (JZulBase 2 Zui
; 1 Suturin CIwiINgg C1ZukBase™ CJBnac
ﬁ ) temp Cl'work (1 ZuBase™~ “Bonr
Mok qokyMeN. . _‘J | _’J
{ | OTKpBTE ]
Mol komriso,.. =
P Tun ®aitnos: | Coou Zulu [.b00;" 2rs;" 21q) =l OrMeHa I
7

PucyHok 3.1 - lnanoroBoe okHO BbiGopa crnos

BuiGop cnon 2| x|
Manka: l:] D:“teploseti :l &= B~

Mo kapTe!
&

Cepsepelreo..,

@

Patowi cTon

mi\

Mou aorymen...

- ekt "Tlpumep Tennosoii cery'
o7t aiin: teplo bOD™ |

Mol xomneie...
= Tun®ainoe: | Cnou Zulu % b00:" 215" 21q) ~| OrmeHa

Otrpems

Nt

PucyHok 3.2 - lnanoroBoe okHO BbiGopa cnos
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3.2 BBopg o6bekTOoB ceTu

BkntoyeHne pexuma pegakTupoBaHus

[na Toro 4ytobbl HA4aTb HaHECEeHWe CXeMbl TEMMOBOW CETU Ha KapTy HeobGxoaumo
BKIIIOYNTb PEXMM PEefaKTUPOBaHUS, MPU OTKIIIOYEHHOM peXrMMe pefakTUPOBaHWUS Kakoe
nMbo uM3MeHeHne rpadmnyeckoro oTobpaKeHUsi CeTU HEeBO3MOXHO. [ns BKIOYEHUS

pexuma pegaktmpoBaHuUA TEennoBown ceTn cnenyert

BbINONHUTL KOMaHAay KapTa|PegakTop cnost nnu Haxatb KHOMKY J
Ecnn «kapta cogepXut TOMbKO OOMH CMNOW, TO 3TOT CIrOM cpasy CTaHeT
pegakTupyembiM. EcCnu xe B KapTe HECKONbKO CfloeB, TO Ha 3KpaHe MOSIBUTCS CrMCOK

CNOEB KapTbl, B KOTOPOM HY>XHO BblBGpaTb CIoW C TEMMOBOW CETLHO:

3arpyxeHHsie CAoM 2] x|
ad] Keaprans| OK
ad | 303HUA
Haimici OtreHa

[MpumMep TENACBON CETH

[~ Mokasbleare HMeHa $alinoe

PucyHok 3.3 - inanorosoe OKHO CO CMTUCKOM 3arpyXeHHbIX B KapTy CNnoeB

Opyrum cnocoboM MOXHO aKTMBM3MPOBATb PEAAKTOP Crosl, HaXaB KHOMKY C

KapaHaalwnKoM HanpoTunB MMEHN cnosd B OKOLLKe aKTUBHOTIO

&2] Mpyraep Tennosol ceTH > | ]

KHonka npuMeT yTonrieHHoe COCTOAHUE.

crnod ‘

11401.0M-1CT.003.002. 41



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

lMocne BKNOYEHUS penakTopa Criod B CTPOKE COCTOAHUA BHU3Y 3KpaHa OTO6pa3VITCFI

NUMS pedaKkTMpyemoro Crosi:

Mpaeka: MNpyMep Tennosol ceTH

Kak y0obHee u 6bicmpee seodumsb cemb?

lMocnegoBaTenbHOCTL OENCTBMA MPU PUCOBaHMM CETU MOXeT ObiTb pasHon. B
pacnopsikeHMn aBa OCHOBHbIX cnocoba:

1.Ecnn un3BecTHbl koopauHaTbl Y3MNOBbIX OOBHLEKTOB, TaKMX Kak TennoBble Kamepbl,
UCTOMHUKM W T.O., TO MOXHO CrnepBa paccTaBUTb 3TU OOBLEKTbI Ha KapTe M 3aTem
COEANHUTb NX Y4acTKaMu.

2.Ecnn ceTb HaAHOCUMTCA NPOU3BOMIBHO UMM Ha NOLOCHOBY, TO MOXHO Cpasy BBOAUTb
yyacTkn cetn. Torga npyv BBOAE y4yacTka pedakTtop cam OyaeT 3anpaluvBaTth Y3noBble
0O6BbEKTbI B Hayane W B KOHLE YyyacTka, a MOCKOSfbKy 4aCcTO Hayano HOBOro y4vacTtka
SBMSAETCS KOHLOM NpeablayLero, TO HayanbHbIA y3en HOBOMO ydacTka yXe CyLleCcTBYET, U
3a HEro HYXHO TONbKO 3auenuTcsi, TO eCTb, NPOAOIKaa BBOL yvacTka, HaxaTb Ha yane
NEeBOW KnaBuLLEN MbILLIN.

B 3aBncumocTu ot cutyaumm 6eiBaeT yaobHo coyeTtaTtb oba cnocoba.

Hanpumep, HyXHO BBectn (pparmeHT cetn  WUctoyHuk->Kamepa->Hacoc-
>[loTpebuTtens.

Ecnu cnepea paccmaensimb y3nbl, nociedoeamesnibHocmb delicmeuli 6ydem
cnedyrouweu:

TH
I
1.Bbibop TuNna -> BblbpaTb NCTOYHMK -> BBECTU VICTOYHUK:
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TE
2.Bbibop Tnna ﬂ» BblbpaTb Kamepy -> BBecTn Kamepy:

Tl
gt
3.Bbibop Tvna Q -> BblOpaTb Hacoc -> BBecTn Hacoc:

Tl
4.Bbibop Tnna ﬁ» Bblb6paTh [NoTpebutens -> BBectu NoTpedbutens:

O (» o

Tl
bty
5.Bbl60p TnNa J-> Bbl6paTb YvyacTtok -> coeanHUTb y4daCTKkaMh BBeOdEHHble

yanbl:
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—_— 2

Ecnu cpa3y eeodumb yyacmku:

TH

=y
1.BbibpaTb TMN z -> BblOpaTb Y4acToK.

2.BbibpaTtb McTOYHKMK (Ha4ano nepBoro y4yacrtka):

3.Bbibpate Kamepy (KoHew, nepBoro yvacTka):

4.Bbibpatb Hacoc (koHew BTOpPOro y4acTka):

5.Bbibpatb MoTpebutens (koHew TpeTbero yyacrtka)
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M3 npumepa BMOHO, YTO NpyM BBOAE CETU B pexume BBOAA ydacTka LENCTBUN
MbILLKOM TpebyeTca ropasao MmeHblle. BBog nponssoantcst 6€3 cMmeHbl Tuna obbekTa.

Ecnn 6b1 oparmeHT cetn 6bin cnegyowmnm: Kamepa->Kamepa->Kamepa->Kamepa,
TO cnocob ¢ nepBoHa4yanbHOM PacCTaHOBKOM OAHOTUMHBLIX Y3N0B, BO3MOXHO, Obin Obl
9KOHOMMYHeW. Bbibop onTumManbHOro cnocoba BBoAa CETU 3aBUCUT OT  ONbiTa
nonb3oBaTens 1 ero NpPeanoYTEeHUN.

Bbi6op muna eeodumMo20 o6 bekma

lMepen Tem Kak HavyaTb BBO[, HY)XHO COOOLUMTL pefakTopy, Kakom UMEHHO OObekT
ceTn Mbl Byaem BBOAUTD.

13

1.Haxxmute KHOMKy . Ha akpaHe nosiBUTCA cnMcok Bcex OOBLEKTOB ceTu Cco
BCEMU pEXUMaMW.

2.BbibepuTte 06beKkT Ana BBOAA HaXXaTueM NeBOM KnaBuLLM MbILLN.

He Bce 06bekTbl cnvcka GyayT OAHOBPEMEHHO BUAOHbI Ha 3KkpaHe. [na npocmoTtpa
BCEro Crnmcka UCnosnb3ymnTe Nonocy nNpoKpyTKu.

B pesynbtate Bblbopa 0b6bekTa, pedakTop nepenaeTr B pexum BBOAA CUMBOJSIOB,
ecnu 6bin BblbpaH oAuH M3 y3roBbix 06bekToB ceTn (MictouHuk, Kamepa, Hacoc un 1.4.),
UNn B pexum BBOAA INMHENHbIX OObLEKTOB, ecnv B kadecTBe ob6bekTa Ans BeBoga 6bin

BblOpaH y4yacTok.

r_gHe credyem ebibupamb cmosiuyto nepeol 8 criucke cmpoky lNpumumuesi.
Bbibop amol cmpoku Oaem 803MOXHOCMb 8800UMb MPOCMbIE CUMEOSIbI, JTUHUU,
KOHMyphbI U Hadnucu, He sasnsanuwuecs obbekmamu merisiogol cemu.
YcmaHoeka y3na
[na paccTaHOBKK Y3r0B BbINONHUTE crefyoume 0encTBus:
1.Haxmunte KHOMNKy n BblGepuTe ANs BBOAA HYXHbIA Y3rOBOW OOBLEKT (€Cnn OH He

ObIn BbIOpaH paHbLUe).
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2.NMoaBoanTe Kypcop MbIWM K HYXHOMY MeCTy Ha KapTe W 3aBepluanTe BBOJ
oyepegHOro obbeKkTa HaxaTMem feBOW KraBuWM MbllwK. Tak MOXHO BBeCTM ntoboe
KONMYEeCTBO y310B BbIOpaHHOro Tuna.

3.[Ans cMeHbl TUna BBOAMMbIX 0GBEKTOB MOBTOPUTE NYHKT 1 M npoaonkanTe BBOA,.

I'Ip|/| BbIXoge U3 pexumma BBOAa CUMBOJIbHbIX 00bekToB (He BbIKITlO4aA pPeXuUM

pefakTUPOBaHUS Crosi i:!lf), MOXXHO MCMNOMb30BaTh KHOMKY ANsi BO3BpaTa B PEXUM

BBOJa paHee Bbl6paHHOro Tmna obbekTa.
Beod yyacmka

[eomeTpuyeckn y4acTok npeacrtaBnsieTr cobor nomadyro nuHuio. Jliobaa nomanHas,
OnucbIBalLLasl y4acToK, UMeeT Kak MUHUMYM [Be BepLUMHbl - Ha4ano u KOHel yyacTka.
[ononHuTenbHblE TOYKM Nepenoma yyacTtka, T.e. BEPLUMHbI IOMaHON MeXay HavyanbHOW U

KOHEYHOWN BepLUMHaMM, MOryT ObiTb, @ MOTYT M OTCYTCTBOBATb.

O ~ @ O— @

Toqek Nepenoma HeT 4 TOuYKW Nepenama

PucyHok 3.4 - PaanuuHoe oTo6paxeHne y4acTKOB CeTn

Mo onpegeneHnio y4yacToK [OIMKEH HauMHATbCA W 3aKaHYMBATbCA  Y3NOBbIM
ob6bekToM. Hanpumep, oba yyacTka Ha pUCYHKE HauMHalTca TennoBOM Kamepou Wu
3akaHuymBatoTcs [oTpebutenem.

[1ns BBOAA y4yacTKka TENsoBOW CETU BbINOMHUTE criegyowmne encTBus:

T

g
1.HaxmuTe KHOrky =

n BblbepuTe ANA BBOA4A HYXHbIN pexuM obbekTa Y4yacTku
(ecnu oH He 6bin BbIGpaH paHbLLe).

Tak kak aByxTpybHasa TennoBasd ceTb BBOAMTCH B OAHONIMHENHOM WCMOSHEHMWU, TO
BBOAMMOMY Y4YacCTKy MOXET COOTBETCTBOBATb OOUH U3 YETbIPEX PEXUMOB:

*BkntroyeH. OTKpbIT 1 nogatowmin n obpatHbln Tpybonposoabl.

=*OTKNOYeH. [epekpbiTbl U NogatoLwmi n obpaTtHbI TpybonpoBoabI.
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*OTKnOYeH obpaTHbin Tpybonposod. OTKpbIT TONbKO nojawwmin TpybonpoBod, a
obpaTHbIV NepeKpbIT UM OTCYTCTBYET.

*OTKnoYeH nogawowmi Tpybonposod. OTKpbIT TONbKo 06paTHbIA Tpybonposoa, a

nogatoLLMiA NEPEKPLIT UKW OTCYTCTBYET.
2.BBeauTe yyacTku BbIOpaHHOro Tuna.

Mpyn BbIXOOE W3 pexuma BBOAA YYacCTKOB CeTUM (He OTKMA4Yas pexum

. AW
penakTUPOBaHUSA Crosi F«), MOXXHO MCMOSb30BaTb KHOMKY ANsi BO3BpaTa B PeXuM

BBOAda paHHee Bbl6paHHOFO pexunma ydacTKa.

" Orepema ﬂ

HyacTkM

N Er nhoueH

(W =

N OTknioy. ofipaTHel Tp-a

LT N0y, Nog 3w - Tp-g,

Lpoccenydpuowmi yzen —

BEMUnseman waida

D Y T aHABAWESS aR WakEa

E FPeryasTop Hanopa

— [

PucyHok 3.5 - Bblbop o6bekTa ans Beoaa

Hayano eeoda yyacmka

B Havane y4acTtka gomkeH 6bITb 3a4aH y3rnoBon o0bekT. 3agaTh €ro MOXHO ABYMS
cnocobamu:

*Hayamb y4acmok € 0OHOM U3 yXe cywecmeyrowux y3noe cemu. [Ins a1oro

HYXXHO MNMoAaBECTU KypCOp MbIlUN K OOHOMY M3 TaKMX Y3J1IOB U HaXXaTb J1€BYKO KriaBully
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MblwK. Mpu 3TOM ecnu 3axBaT y3na npoLen ycrnewHo, To nepBas Todka yyactka byaet
3adoMKcMpoBaHa 1 MOXHO MPOAOIMKUTL BBOA OCTalbHbIX TOYEK ydacTKa.

sHayamb y4acmok 6 rnpou3eosibHOlU mou4ke. [1Ns 3TOro HyXXHO MOABECTU Kypcop
MbILIXN B TOYKY KapTbl, COOTBETCTBYIOLIYI OyayllemMy Hadany yvacTka, U HaxaTb J1EBYIO
knasuwy Mbiwn. locne aToro pegakTop MOMNPOCUT yKasaTb TWUM HayanbHOro ysna. Ha
3KpaHe MOsIBUTCSA CMMCOK TUMOB M PEXMMOB Y3M0BbIX 00BHEKTOB peaakTupyemoro cnosi. M3
3TOr0 Crnmcka Hy>XHO BblbpaTb y3es, B KOTOPOM OyaeT HauMHaTbCA y4acToK (eCnu y4yacTok
Ha4yMHaeTCa B WUCTOYHUKE, TO WCTOYHMK, ecnn n3 Kamepbl, TO Kamepa un T.4.) Takum
obpa3oM, HayMHas y4acTOK B MPOU3BOSILHOW TOYKEe, Mbl MOMyTHO AobaBnsiem B ceTb U

HOBbIN y3ern.

CITH NHYEH

e T o HE
I

PucyHok 3.6 - OkHo BbiGopa o6bekTa Ansa BBoga

PucyHok 3.7 - 3Tanbl HaHeceHUA ceTn

3aeepweHue egoda y4acmka

Ha KoHue y4vacTka gormkeH ObiTb 3agaH y3noBou o6bekT. Kak u B Hauane ydacTtka,
3apaTtb €ro MOXHo AByMms cnocobamu:

*3aKOH4YUMb y4YacmokK 8 OOHOM U3 y)Xe cyujecmeyrouwjux y3sioe cemu. [ns

9TOro HY>XHO NOoABECTU KypCOp MbllM K OOHOMY M3 TaKUX Yy3510B M ABaXAbl LWENKHYTb
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neBoOu knasuwen Mblwu. MNMpy aTOM ecnu 3axeat y3na npoLuen ycnewHo, To BBO, ydYacTka
OyneT 3aBepLUEH.

»3aKOH4YUMb Y4YacmoK & rpou3eosiIbHOU mo4Ke. [INa 3TOro HYXHO MNOABECTU
KypCcoOp MbIlWN B TOYKY KapTbl, COOTBETCTBYHOLLYIO OyayLleMy KOHLY y4vacTka, U ABaxabl
WeNKHYTb feBor Knasuwen Mblwn. [locne 3Toro pegakTop MNOMNPOCUT YyKasaTb TUM
KOHEYHOro ysna. Ha akpaHe nosBUTCA CMUCOK TWUMOB U PEXMMOB Y3rOBbIX OOBEKTOB
pegaktupyemoro crnosi. M3 atoro cnucka HyxHO BbibpaTb y3en, B KOTopoM OygeTt
3aKaH4YMBaTbCS Y4acCTOK (eCnu y4yacToK 3akaH4uMBaTbCs notpedbutenem, To [loTpebuTens,
ecnn kamepoun, To Kamepa un 1.4.) Takum obpasom, 3aBepliad y4acTOK B MPOM3BOSIbHON

TOYKeE, Mbl NOMYTHO nobaensiem B CETb U HOBbLIW y3er.

MoTpefHTENE

. OTHAHIHEH

PucyHok 3.8 - OkHo BbiGopa o6bekTa Ansa BBoga

Bo Bpems 3aBepluaroLLero BBOA ydacTka ABOMHOIO LLenYka fieBomn KraBuLwen Mbilln,
BaXHO, YTOObI cama Mbllb MeXay Lenykamu ocTaBanacb HenoABWMXHOW. B mpoTMBHOM
crniydae pegakTop He BOCNPUMET KOMaH4y 3aBepLUEeHUs yyacTka.

,D,J'IFI CMeEHbI peXnmMma BBOOUMbIX YH4aCTKOB NMOBTOPUTE MYHKT 1lwn npon,on>|<al71Te BBO[.

Beod moyek nepenoma yyacmka

Mocne Toro kak 3ajaHa HavarnbHas TOYka yyacTka, MOXHO NPOAOKUTb ero BBOA,
nocregoBaTenbHO 3a4aBas TOMKM nepenomMa. [Ans 3Toro Kaxabl pa3 noaBoAMM Kypcop
MbILUM K TOYKE Ha KapTe, COOTBETCTBYILLEN OYepedHOoW Touke nepenoma, u dukcupyem
ee HaxaTueM NeBOKn KNaBuLIM MbILLN.

Mocne Toro kak TOMKW neperioMa BBEAEHbI, UMY OHW Yy AaHHOTO yYacTka OTCYTCTBYHOT,

MOXHO 3aBepLlaTb BBO y4acCTKa.

Ecnu moyka nepesioma esedeHa owubo4YHO
Ecnu yyactok ewe He Obin 3aBepweH M nocrnegHAs M3 BBEAEHHbIX Tovek Obina

BBeAEHa OLWMOOYHO, TO €€ MOXHO OTMEHUTb HaxaTuem KnaBuwm ESC nnu HaxaTnem
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HpaBOIZ Knasuin MblLLN. nOBTOpFIFI 3TO OEeNcTBMEe, MOXHO LWar 3a LlWaroM OTMEHWUTb
HEeCKONbKO MOCneaHnX BBEAEHHbIX TOYEK, MNKU BOOOLLE BCE TOYKM, BKMNOYaAs Havano

yyacTka.

Ecnu esodumblili yyacmok He nomeuwjaemcsi 8 aKpaH

Ecnn mectononoxeHne oyepeiHON BBOOMMOW TOYKM NTIOMAHOW BbIXOAUT 3a npeaesbl
OKHa KapTbl Ha 3KpaHe, TO M300paXeHne HYXXHO crnepBa NepeaBuHYTb Tak, YTOObl MecTo
YCTAHOBKM TOYKM MNonano B OKHO KapTbl. [MepemectuTb m3obpaxeHue, He BbIXoOs U3
pexumMa BBOAa ydacTKa, MOXHO HECKONbKMM cnocobamu:

Mcnonb3oBaTb KHOMKN BEPTMKaNbHON M rOPM30OHTanbHOM NOMOChI NPOKPYTKN KapThbl.

Mpwn ycTaHoBKe npeablayLwen TOYKN neperioMma, T.e. HaxaTuu NeBOW KaBuLN MblLLN,
He OTnyckaTb 3Ty KnaBully, U B TAKOM COCTOSHUW NEepeMecTUTb Mbllb 3a npeaenbl OKHa
KapTbl B CTOPOHY, rde QJorfmkHa ObiTb ycTaHoOBMeHa odepefHast Todka. [lpy atom
n3obpaxeHne KapTbl Ha4yHET MPOKPy4MBaTbCA B 3aJaHHOM HanpasrieHuu. [1pokpyTus
KapTy Ha HY>XHOe pacCTosiHWe, 3aBepLuMTe MPOKPYTKY, OTNYCTUB NEBYH KMNaBuLLy MbIWN U
npoJosiKanTe BBOA yyacTka.

Ecnv y Mbilun nmeeTtcsa cpedHas knasuvwa (Mnu CpeaHsas Knaeuila C KOeCUKoM), TO
MOXHO MepemelaTb KapTy MbIWKOW, YAEpXMBas CPefHIo KhaBully B HaXaToMm
COCTOSHUK, NPU 3TOM KYPCOpP MbILLIN N3MEHUT

-
cBoM BUA W OygeT BbIMsSAETb Kak pyka . [Ana 3aBeplueHUs nepemMelleHns

HYXHO CpeaHK0 KiaBuly oTnyCTuUTb.

Ecnu eecb yyacmok eeedeH owub04HO

Ecnu yyacTok Obin 3aBepLLUEH 1 0Ka3anoch, YTO OH BBeAEeH OWNBOYHO, TO NOCNeaHUN

K
BBEJEHHbIN y4aCTOK MOXXHO OTMEHUTb HaXXaTthnemM KHOMKU . nOBTOpFIFI 9Ty onepauuto

MOXHO OTMEHUTb HECKOMNbKO NOCNeaHUX AeNCTBUIN peaakTopa.
Ecnn oTmeHa nocneaHux OencTBuid pepakTopa Obina owmnboyHa, TO MX MOXKHO
|
BOCCTAHOBUTb HaXXaTUSMW KHOMKMU . Mpn BbIKMIOYEHUN pexnma penakTUpoBaHUSA

cnod ncnonb3oBaHMe gaHHbIX KHOMOK CTAHOBUTCA HEBO3MOXHbIM.
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3.3 PepaktupoBaHue cetn

Pexum BBOAa 06bEeKTOB ceTun no3sonsaeT obaBnATb B ceTb HOBble 00bekThl. Becerga
MMeeTCcsl BO3MOXHOCTb YTO-TO yAanuTb, NepemMecTuTb, M3MEeHWTb napameTpbl U 1.4. B

3TOM U 3aKJMlo4aeTCHd peaktupoBaHUE CETU.

* BHuMMaHue: ans Toro 4tobbl OTpeaakTMpoBaTh CeTb HE06X0aAMMO, YTOBbI Bbin

BKIIIOMEH PEXUM pedakTUpoBaHust crnosi. Kak BKNIOYMTb PEXUM peaaKkTMPOBaHUS CrOS CM.
pa3nen Beoa o6bekToB ceTu. BknoyeHne pexmuma pefakTMpoBaHUs Criost.
CeTb pedakTMpyeTcsi B [BYX OCHOBHbIX peXuMMax: pexume peaakTMpoBaHMs

00bEKTOB 1 pexnme pegaktnposaHnA y35oB.

Pexxum pedakmupoeaHusi o6 ekmos

B pexume pepaktMpoBaHus OOBEKTOB BbIMOMHAKTCA Onepauun, OTHOCALMECS K
06bekTy (Y3ny unm y4actky CeTu) LEennKOM:

myaaneHne obbekTa;

"nepemMeLleHne obbeKTa;

=aybnupoBaHne o6bLEKTa;

"MOBOPOT CMMBOJIA Y3r0BOro 06bekTa;

=CMEHa Tuna u/unu pexmnma obbekTa.

B aTOM e pexunme BbINOMHAKTCS Onepaummn no peaakTMpOBaHMIO rpynnbl 0O bEKTOB:

=co3faHue rpynnbl 06 bEKTOB,;

"repemMeLLeHne rpynnbl 0OBHEKTOB,

myaaneHune rpynnbl 06bEKTOB;

=1yGnMpoBaHme rpynmnbl 06 bEKTOB;

=sCMeHa Tvna u/vnm pexnma rpynnbl 0ObEKTOB.

Mpy BKIIOYEHHOM peXMMe pedakTMpPOBaHMS Crosi HaxaTb KHOMKy O6bekT - Aans

penakTMpoBaHns 06BHEKTOB.

331 YpaneHne o6bekTa

Ans ynaneHusi o6bekTa HyXXHo:
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1.Bknountb, ecnu eule He BKIHYEH, pexum peaaktTnpoBaHuA 00BLEKTOB, HaxaBs

KHOMKY
2.0TMeTUTb yaansiemMblt 00bekT. [ns 3TOro Hy)XXHO YCTaHOBUTb Ha HEro Kypcop M

HaXaTb NNeBYyto KnaBuLly MbILLN. OTMeuYeHHbI 06BEKT U3MEHUT LIBET.

3.YOoanutb 06beKT, HaxaB KHOMKY * | unu knaeuwy Del.

3.3.2 MepemelweHne ob6beKTa

MepemecTnTb 0O6BLEKT MOXHO ABYMsi crnocobamu: He OTpbiBasi OOBHEKT OT CETU UMK
oTopBaB OOBLEKT OT CETW.

B nepBom cnyvae M3MeHSETCA TOMbKO MECTOMOSIOKEHME OObekTa, a CBA3HOCTb
06BHEKTOB CETU HE HapyLlaeTcs, T.e. TONOMOrNSA CETU HE U3MEHSIETCS.

Bo BTOpoM cnyyae HapylaeTcsa CBA3b nepemMellaeMoro obbekra ¢ CeTbl, NO3ITOMY
Takoe nepemelleHne o6bekTa, Kak npaBWio, WCMOMb3yeTCsl Kak MNpPOMEXyTovHas
onepauus. [Ana nepemeleHns obbekTa C COXpaHEHNEM CBA3EN HYXHO:

1.BKknounTb, €cnn elle He BKIOYEH, PEXMM peaakTUpOBaHUS OOBLEKTOB, HaXxas

KHOMKY
2.YCTaHOBUTb Kypcop Ha nepemMellaembit 06bekT (y3en nnm yyactok). 3.Haxatb
NEBYIO KNaBuLLY MbILWKN K, HE OTNYycKas ee, HayaTb nepemeteHmne (b).
4.lNepeMecTuUTb 06BHEKT B HOBOE MOSTOXEHUE.

5.0TnycTUTb NEBYIO KNaBuULLY MbILLK, AN 3aBepLUEeHUs nepemMeLleHus (c).

al 3] 2

PucyHok 3.9 - UnniocTpauusa nepemelleHnss o6bekTa
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ans nepemMeLleHnA obbekTac OTPbIBOM OT CETU HYXHO!:

1.BKknounTb, €cnn elle He BKIIOYMEH, PEXMM peaakTUpOoBaHUS OOBLEKTOB, Haxas

KHOIMKY
2.YCTaHOBUTb Kypcop Ha nepemMeLlaembin 00bekT (y3en uim y4acTok).
3.Haxatb 1 He otnyckatb knasuwy Shift.
4. HaxaTb neByto KnasBuLly MbIUKU U, HE OTNycKas ee, HavaTb nepemelleHve. Nocne
Havana nepemeLleHuns knasuwy Shift MOXXHO OTNYCTUTD.
5.MepemecTnTb 06BbEKT B HOBOE MONOXEHME.

6.0TNyCcTUTb NEeBYIO KNaBULLY MbILWW, ANS 3aBEPLUEHMS NepeEMELLEHMSI.

3.3.3 Oyo6nupoBaHune obtbeKkTa

AdybnupoBaHne obbekTa ABNAeTcs 0gHUM M3 cnocoboB co3gaHus HOBOro oobekTa. B
KayeCTBe WCXOOHOro OTMeyaeTcd OAMH W3  CyLIeCTBYHLWMX OOBLEKTOB Crosi, U Ha
yKazaHHOM MecTe CO34aeTCsl HOBbI OOBEKT C TEM Xe TUMOM, PEXUMOM U TOM e hopMbl,
4YTO U UcxoaHbln. Jenctemna npu aybnmpoBaHnn obbekTa NoYTU NOSTHOCTBI COBNAgalT C
nepemeLlleHMeM obbekTa ¢ OTpbIBOM OT ceTu. [ina aybnmpoBaHms 06bekTa HYXHO:

1.BknounTb, €cnn elle He BKIIKYEH, PEeXnM pedakTUpoBaHUS OOBLEKTOB, HaXKas
KHOMKY.

2.YCTaHOBUTb KypCOp Ha UCXOAHbIM OObEKT (Y3en Unun y4yacTtok).

3.HaxaTb n He oTnyckaTtb knasuwy Shift.

4. HaxaTb NeByo KnaeBuLwy MbIWK U, HE OTNycKasa ee, HayaTb nepemelyeHue. lNocne
Havana nepemeLleHus knasuwy Shift MOXXHO OTNYCTUTb.

5.NepemecTuTb 06BHEKT B HOBOE NOSIOXKEHMUE.

6.HaxaTb n He otnyckatb knasuwy Ctrl.

7.0TnycTUTb NeByo knasuwy Mmblwu. MNocne atoro knasuwy Ctrl MOXHO OTNYCTUTB.

NcxogHbii 06bekT 6bin NnpogybnupoBaH B HOBOE MECTO.

3.34 NMoBopoT cMmBONa y3r0BOro o6bLeKTa

[MoBOpPOT cuMBONa y3noBOro ob6bekTa He U3MEHHAET MeCTOMNonoXeHne obbekTa Hu
Tem Gonee Ttononoruto cetu. [pocTo MHOraa BO3HMKAET HEOOXOAMMOCTb MOBEPHYTb

11401.0M-1CT.003.002. 53



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

CUMBOJT, KOTOpPbIM OTOOpaxaeTcsi TOT WNW MHOW y3en nop onpedeneHHbIM YrioM Ans
yNyylWeHns HarnsigHoOCTM U 4YMTaeMoCcTU u3o0paxkeHuss ceTu. [Ons noBopoTa cumBona
HY>KHO:

1.BKknounTb, €cnn elle He BKIIIOYEH, PEXMM peaakTUpOBaHUS OOBLEKTOB, HaXas

KHOMKY H

2.0TmMeTuTb Tpebyembin y3rnoBon OOBLEKT. [1ns 3TOro HyXHO YCTaHOBUTb Ha HEro
Kypcop W HaxaTb NeBYy KnaBuwwy Mbiwn. CMMBON BbIAENUTCA NPSIMOYrofibHON 06NnacTbio
C HeBONbLIMM KPYXXKOM B 0gHOM 13 ee yrrnos (b).

3.MoaBecTn Kypcop K KpyXKy B yrny BblAeNeHHoW obnactu u HaxaTb, He OTnyckas,
NEBYI0 KNaBuLLYy MbILLN.

4.MepemeLlasi Mbllb, MOBOPaYMBanTe CUMBOI A0 HY)XHOro yrna (c).

5.0TNycTUTb NEBYIO KNaBuLLY MbILWW, A5 3aBepLlueHus nepemellenuns (d).

d—I—i- r
al i =) D\% =) Al

PucyHok 3.10 - Unnroctpaums noBopoTa o6bekTa

3.35 CwmeHa Tuna n\unm pexmma o6bekTa

YacTto BO3HMKAEeT HeoOXOAMMOCTb M3MEHUTb COCTOSIHME TOrO0 MNU UHOro obbekTa.
Hanpumep, npeBpaTuTb TENNOBYH kamepy B MNOTpebuTenb, CMEHUTb PEeXUM yyacTka C
BkntoyeH Ha OTtknoveH u 1.4. B obwem cnyyae, nobon y3noBon OOBLEKT MOXHO
npeeBpaTUTb B y3noBOM OOBEKT C APYrMM TUNOM W/unn pexumom. Y ntoboro ydvacTtka
MOXXHO MOMEHSNATb PEXUM N HanpaBrieHne.

[nga cmeHbl TNa/pexmnma o6bekTa HYXHO:

1.BKnouynTb, ecnun elle He BKIHYEH, pexum peaakTnpoBaHuA 0ObeKToB, Haxas

KHOMKY H
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2.YCTaHOBUTb Kypcop Ha Tpebyembin 06BEKT M ABaXAbl KNMKHYTb NEBON KNaBuLLEN
MbiWwn. Ha akpaHe nossutcs guanor CmeHa pexuma.

Tun

B 3TOM OKOLLKE gnanora CO4EPXMTCA CMMCOK TUMOB OOBHEKTOB, KOTOPbIE MOTYT ObITh
BblOpaHbl B Ka4yecTBe HOBOro Tuna AN uamMeHsiemoro obbekta (ana y3noBoro obbekTa
TONbKO Y35lbl, 4S5 y4acTKa - TONbKO JIMHENHbIE).

Pexum

B aTOM oOKolwke guanora BbIBOOUTCS CMMUCOK PEXMMOB, COOTBETCTBYIOLUMX TUMy,
BblGpaHHOMY B OKOLUKe Tun.

CmMeHUMBb HanpaesieHue

OTa KHOMKa NosiBMSIETCA, TONbKO €CNN U3MEHSIEMbIN OOBEKT - y4acToK. HaxaTtume Ha
KHOMKY M3MeHsIeT HanpasfieHMe BBOAaA y4acTka Ha NpOTMBOMNOSIOXKHOE.

3.YcTtaHoBMB B Ananore HOBble 3Ha4YeHus Tuna u pexuma obbvekta (PucyHok 3.10.,

3.11.), HaxxmuTe kHonky OK. [1na oTKasa OT UBMEHEHUN HaXMUTEe KHOMKy OTmeHa.

CwieHa pexvma x|

T

W eTouHKE
Tennoean Karepa
Mo peivT enk
HacooHan cTaHumA
SaneudHEa

Jpocce nHpymw K yzen

urn

[ paHKLE GANMEHCOEDH NSNS RHOCT M
Hzen ydeTa

[ EepErds Y 2

P

BrrMunaeman wakda -

HeTaHaBAHBaEkaA LakHAS ok
Ferynarop Hanopa

F'EEI"_-IHE-'-!T':'I:I GSENSHWA E NMOd ShJLlLEk
Ferynarop aENEHWA & OOpaTHOM ;I CrreHa

PucyHok 3.11 - lnanoroBoe OKHO CMeHbI AJisi y3JIOBOro o6beKTa
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CreHa pEXMHIa |

T

HyacTer

CreHHTE HAMNPEENEHHE

Pestiira:

OrenmyeH 0k
OTk.nhoy. afpaTHEIR TRa,
OTkAM0Y, Mogaow Wi TR-a

Otrieqa

PucyHok 3.12- lnanoroBoe OKHO CMEeHbI peXuma Ans ydyactka

3.4 PepaktupoBaHue rpynnbl 0GbeKToB

Co30daHue 2pynnbl 06Lekmoes

CosgaHune rpynnbl  ocyuiectBrndeTrcda cneayowmmMm  KHOMKaMM  Ha  MaHelnn

»
;--.‘.
=¥

[T

HaBuraummn

C noMOLLbIO KHOMKM J 06beKTbl 40BaBNAKTCA B rpynny cneayrowmm obpasom:

1.HaxaTtb KHOMKy J Ha NaHenu Hasurauumu.

2.YpepxunBas knasuwy Shift Ha knaBmaType, noovepeaHo HaxaTb JIEBOW KrnaBuLLEN
MbIlM Ha oObbekTax, KOTopble HyXHO Ao6aBuTb B rpynny, nNpu 3Tom AobaBneHHble
06BbEKTHI BblAENATCS (MEHAOT LBET, 3alTpuXoBbiBaloTCA CM. PucyHok 3.13.).

3.0T1nyctuTb knaesmwy Shift nocne gobaeneHns HeobxoanMbIX 06BHEKTOB B rpynny.

4.0lna  OTMEHbI rpoynnbl 1 CHATUA BblOeNneHnd obbekToB HaxaTb OTMeEHUTb

rpynny ‘
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[ [

PucyHok 3.13 - BeigeneHHas rpynna o6beKkToB

C nomouw,br0 KHOMKU o6bekmbl dobaensiromcsi 8 2pynny crnedyruwum

obpasom:
.;:i;.

1.HaxaTb KHOMNKy Ha NaHenu HaBuraumm.

2.YCTaHOBUTb KypCOp MbILLM HA Kpato Bbiaensiemon obnacru.

3.HaxaB wn ygepxuBas neByl0 KNaBuLWy MbIWKW, pacTaHYTb KBagpat obnactu
BblgeneHus 4o Heob6xo4Mmoro pasmepa.

4.0TnycTnTb KNaBvwy MbllwK Ans dukcaumm obnactn BbigeneHusi. Bce obbekTbl,
nonasLwune B obnactb, 4obaBATCca B rpynny.

5.,D,J'IFI OTMEHbl Tpynnbl W CHATUA BblOENEeHUd obbekToB Haxatb OTMEeHUTb

rpynny |

PucyHok 3.14 - 3Tanbl BbligeneHnss 06 beKToB
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e

"-h:l

C nomoLbo KHOMKM 00bekTbl 0baBnATCA B rpynny crnegyowmm obpasom:

=

"-hll

1.HaxaTb kHOMKy “* lHa naHenu HaBuraumm.

2.YCTaHOBUTb Kypcop MbILLN B LIeHTPE BblAaensemon obnactu.

3.HaxaB ¥ ygepxuBas neBylo KnasBuLly MbIKW, PACTSAHYTb OKPY>XHOCTb obracTtu
BblaeneHns 4o HeobxoaMMoro pasmepa.

4.0TNycTUTb KNasuwy MbllK Ana dukcaumm obnactn sblgeneHuns. Bce obbekThl,
nonasLwuve B obnactb, JobaBaTcsa B rpynmny.

5.,D,J'IFI OTMEHbI TpyMnnbl U CHATUA BblOeNEeHUA 00bekToB HaxaTb OTMEHUTb rpynny

&

PucyHok 3.15 - OTtanbl BblaeneHUss 06L,eKToB

=

I'-hll

C nNOMOLLbIO KHOMKM "1 06BekTb 106aBNATCA B rpynny creayoLwmuM 06pasom:

1.HaxaTb KHOMKy ﬂHa naHenu HaBuUrauuw.

2.YCTaHOBUTb KypCcop MbIWW B NepBOM Yriy BbigensieMon obnactu.

3.MNMooyepenHo HaxaTb B AOMOMHUTENbHbIX Yriax o6nacTu BblAENeHUs U pacTsHYTb
ee 4o Heobxoaumoro pasmepa.

4.[1Baxabl HaXxxaTb NEBY KnaBuLly MbIWK Ans dukcaumm obnactu Boigenexus. Bee

00bekTbl, NonasLime B obnactb AobaBaTcA B rpynny.
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[ns oTMeHbI rpynnbel U CHATUA BblAENeHUA 06bekToB HaxaTb OTMEHUTb rpynny

Al

[

P

PucyHok 3.16 - Tanbl BblgeneHns 06bLeKToB

34.1 YpaneHue rpynnbl 06beKTOB

[na ynaneHusi rpynnbl 06bEeKTOB HY>KHO:

Bkntountb, ecnu eLe He BKIOYEH, PEXNM peaakTUpoBaHNst 06 beKToB, HaXkaB KHOMKY

L]

Yaanutb o6bekT, HaxkaB KHOMKY Ui knasuwy Del.

3.4.2 MepemelieHue rpynnbl 06bLEKTOB

MepemecTnTb rpynny OObLEKTOB, KaK W OOWHOYHbIE OOBEKT, MOXHO [OBYMS
crnocobamu: He OTpbiBasi 0O bEKTbI FPYNMbl OT CETU UM OTOPBAB OOBbEKTLI rPYMMbl OT CETU.

B nepBom cnyyae W3MeHsIeTCS TONbKO MECTOMONOXEeHNEe OOBLEeKTOB rpynmnbl, a
CBSAA3HOCTb OOBLEKTOB CETU HE HapPYLLAETCs, T.€. TOMONOMMSA CETU HE N3MEHSIETCS.

Bo BTOpOoM cny4yae HapylwaeTcs CBsi3b NepemMeLiaemMblix 00 bEKTOB C CETbIO, NO3TOMY
Takoe nepemelleHne OOBLEKTOB, Kak MpaBUIO, WMCNONb3yeTCcA Kak MpOMEXyTOoYHas
onepauusi.

Ansi nepemeweHusi 2pynnbl 06 LEKMoe8 ¢ coXxpaHeHUeM cesi3ell HYXHO:

1.BkniounTb, €cnu elle He BKIMYEH, PEeXUM penakTMpoBaHUS OObLEKTOB, Haxas

KHOI'IKyH.
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2.YCTaHOoBUTb Kypcop Ha nobon n3 o6bekToB, BXoadawmx B rpynny. 3.HaxaTtb
NEBYIO KMaBuLLY MbILIKW W, HE OTMyCKas ee, HavyaTb NepeMeLleHune.
4.MNepemecTuTb rpynny B HOBOE MOSIOXEHUE.

5.0TnycTUTb NEBYIO KNaBULLY MbILLW.

Ans nepemeuweHust 2pynnsl 06LeKMoe ¢ ompbLI6OM OM cemu HYXHO:

1.Bknountb, ecnu euwle He BKIHYEH, pexum peaaktTnpoBaHuA 00BHEKTOB, HaxaB

KHOMKY

2.YCTaHOBUTb KypCcop Ha nobor 3 06 bEKTOB, BXOAALMUX B rpynny.

3.Haxatb 1 He oTnyckatb knasuwy Shift.

4.HaxaTb neBylo KnaesuvLly MbIlWK K, HE OTMyCKas ee, HayaTb nepemelleHue. Nocne
Havana nepemeLleHuns knaesmwy Shift MOXXHO OTNYCTUTB.

5.MepemecTnTb rpynny B HOBOE NOSOXEHWUE.

6.0TNyCTUTb NEBYIO KNaBULLY MbILLW.

3.4.3 Hdy6nupoBaHue rpynnbl 06bLEKTOB

[y6nupoBaHue rpynnbl 0OBLEKTOB SIBNSAETCS OOHUM M3 CNOCOOOB CO34aHMS HOBbIX
o6bekToB. B kadectBe ucxoaHbix OObEKTOB 6GepeTcss BblgeneHHas rpynna ob6bekToB
peaakTMPYyeMOro Crnosi, U Ha yka3aHHOM MEeCTe CO3[aeTcsl HOBbIi Habop OOBLEKTOB C TEM
Xe TMnamu, pexumamu, Ton e opMbl U C TEM XXE B3aUMHbIM PACMONOXEHNEM ApYr
OTHOCUTENbLHO ApYra, Y4TOo U 0O6BLEKTbI UCXOO4HOW rpynnbl. [encTBus npu OyonvpoBaHun
rpynnbl NOYTM MOJTHOCTBLIO COBMAZAKT C NEpPEMELLEHNEM TPyMnbl OOBEKTOB C OTPLIBOM OT

ceTn.

Ans dybnupoeaHusi 2pynnbl HYXHO:

1.BKnouynTb, ecnun elle He BKIHYEH, pexum peaakTnpoBaHuA 00beKToB, HaxaB

KHOMKY

2.YCTaHOBUTb KypCcop Ha Noborn 3 06beKTOB, BXOAALMUX B rpynny.

3.Haxatb 1 He oTnyckaTtb knasuwy Shift.

4. HaxaTtb neByo KNaBuLLy MbILLK W, HE OTMyCKas ee, Ha4yaTb NepemeLleHne rpynneoi.
lMocne Havyana nepemMeLlleHna knaesmwwy Shift MOXXHO OTRYCTUTb.

5.lMepemecTunTb rpynny B HOBOE MONOXEHWUE.
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6.HaxaTb n He otnyckaTb knasuwy Ctrl.

7.0TnycTnTb NeByto knaeuLy mbiwn. MNocne atoro knasuwy Ctrl MOXHO OTMYCTUTb.

3.4.4 CwmeHa TMna u/unu pexuma rpynnbl 06 LeKToB

CmeHa cocTosiHMS rpynnbl 00 bEKTOB aHanormyHa CMeHe COCTOSAHUS O4HOro obbekTa.

Ansi cmeHbl munalpexuma y epynrnbl 06 eKmMoe HYXHO:

1.BknounTb, €Ccnu elwle He BKIYEH, PeXnM pedakTUpoBaHMs OOBLEKTOB, HaxaBs
KHOMKY.

2.YcTaHOBUTL Kypcop Ha nwbon n3 obbekToB, BXOAAWMX B rpynny, WU OBaxAbl
KIUKHYTb JIEBOWN KNaBULLEN MbILLN.

Ecnn B rpynny BXoOAaT TOMbKO Y3MOBble OOBLEKTbI MM TOSMbKO Y4acCTKW, Ha 3KpaHe
cpasy NosBUTCS ONMCaHHbIN Bbiwe ananor CMeHa pexnma.

Ecnn xe B rpynny BXoOAT Kak yanbl, Tak U y4aCTKW, Ha 9KpaHe MOsiBUTCS Awuanor

Bblbopa 06BHEKTOB ANst AanbHENLEero UsMeHeHUst napameTpoB rpynnbi:

O6bexTH 417 U3MEHEHWA NAapaMeTPOoB Fpynnbl
T UNoERIE NoAKAMHMA [3] i WaMEHUTE NapameTpel

Tunoeble criMeont! (4)
CasnaTe NpUMUTHEOM |

MpeofpasoeaTs B KOHTYPEI |

Brixog |

Cnpaexa |

PucyHok 3.17 - lnanoroBoe OkHO BbiIGOpa 06HLEKTOB
B atom aunanore HyXHO Bbl6paTb BUAO 06'beKTOB, napamMmeTpbl KOTOPbIX Mbl XOTUM
N3MEHUTD. ,D,J'IFI 9TOr0 HYXHO BbIOENTNTb B CIUNCKE nmb6o Twunosble NOJINNMNHUN, nnbo
TunoBble CUMBOJSbI U Ha)XaTb KHOMKY N3ameHnTb napamMeTpbil. Ha 9KpaHe Cpaldy NnoABUTCA

ananor CmeHa pexnma.
3.YcTaHOBMB B [Ouanore HOBble 3HAYeHUS TuMa M pexmnma OObEeKTOB, HaXMUTE

KHOIMKY OK. [1na oTkasa OT UBMEHEHUIN HAXMUTE KHOIKY OTtmeHa.

3.5 Pexum peaaktMpoBaHus y3noB
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B pexume pegaktmpoBaHus y3noB BbINOSHATCA onepaumm ¢ y4actmemM oTAeNbHbIX
3/1IEMEHTOB Y4acTKOB (OTPE3KOB M TOYEK Nepenioma).

—nepeMeLleHnE Y3roB;

—nepemeLlleHne oTpeska;

—nepenpuBsa3Ka y4acTka;

—yaaneHne TOYKM nepenoma;

—pobaBneHne ToYKM nepenoma;

—pa3buneHne yyacTtka Ha [Ba Y3N0BbIM OOBHEKTOM;

—0b6beanHeHne nocrnegoBaTenbHO COeANHEHHbIX y4acCTKOB.

,D,J'IFI BKIMHOYEHUA peXMMa peaakTnpoBaHNA HY>XHO HaXXaTb KHOMKY F

3.5.1 MNMepemelweHue y3noB

JTobon yxe HaHeCeHHbIM Ha KapTy y3en MOXHO nepemectutb. [Ons Toro 4tobbl
nepeHecTn y3ern HY>HO:

1.BKnounTb, €cnu elle He BKI4YeH, Pexum pedakTMpoBaHWs Y3roB, Haxas

u ]

KHOMKY
2.MoaBecTn Kypcop K y3ny U HaxkaTb NEBYIO KMaBuMLIy MbILWW, HE OTMYCKas KraBuLly
nepemMecTuTb y3en Ha HyXHoe mecTo (b).

3.0TnycTUTb KNaBuULLy MbILIK AS1 OKOHYaHUS nepemMelLeHns yana (c).

[F———@ @ @——-1]

al ] c)

PucyHok 3.18 - UnniocTtpauus nepemMeLleHus y3nos

3.5.2 MepemelyeHne oTpeska
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NGOV HaHECEHHbI OTPE30K, Y4aCTOK CETU MOXHO MepeHecTV C OA4HOro MecTa Ha
apyroe. [Ina nepeHoca oTpeska HeoGX0AMMO:

1.BKknounTb, €cnu He BKIIOYEH, PEXMM PefaKTMpOBaHMS OOBLEKTOB, Haxas

KHOMKY

2.0na nepeHoCa OTpe3Ka BMeCTe CO CBA3aHHbIMUW C HUM obbekTamm NoaBecTU

KYpPCOp K OTPE3KY N HaXaTb JIeBYIO KNaBully MbIlUN, HE OTMNYCKaA KrnaBuwly nepemMectuTb

OTPe30K Ha HyxHoe mecTo (b).

3.0TNyCTUTb KNaBuLly MbIlUK AN OKOHYaHUSA nepeMeLLeHnst oTpeska (c).

PucyHok 3.19 - UnniocTtpauus nepemelleHus otpeska

3.5.3 MepenpuBsaska yvyacTka

,D,J'Iﬂ neperipmBAa3kM y4actka oT ogHOro obbekTa K apyromy HeobxoaMmo:

1.BknounTb, ecnn He BKIOYEH, pexum peanaktnpoBaHuUA 00beKToB, Haxas KHOMKY

2.0TMeTUTb nepenpuBsasbiBaeMbl y4acTok. [MoaBecTn Kypcop K yyacTKy, HaxaTtb
neBylo KrnasuLwy Mbiwn. OTMeYeHHbIN y4acTok ByaeT 3alTpmxoBaH (a).

3.Bkniountb pexunm pegakTMpoBaHUS y3roB, HaXaB KHOMKY .

4.MopBectTn Kypcop K Yy3ny yyactka, KOTOpbli HeobxoauMmo nepenpussasatb, U
yaoepxuBas knasuwy Shift Ha knaBmatype HaxaTb NEBYHO KMnaBully MblliW, HE OTMycKas
KnaBuLly MbIlUKM OTOPBaTb KOHeL, y4Yactka oT nepeoro obbekTa (b). He oTnyckas knaeuiuy

MblwK, yaepxuBas knasuwy Ctrl Ha knaeuaType, NOABECTM KOHeL yyactka K yany

Db
NPUBSA3KK, MPU 3TOM BUZ Kypcopa U3MEHUTCS Ha CrieayoLuii D\‘? :

5.0TI'IyCKaeM KrnaBuLn O5A OKOHYaHUA nepenpmuBA3KM y4acTKa (C)
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PucyHok 3.20 - Unnioctpauumsa nepenpmBa3Ku oTpeska

3.54 YpaneHune To4ku nepenoma

Ownbo4yHO BBEAEHHBIM UMM JNUWHUA y3en Ha YyyacTKe MOXHO yaanuTb, nmbo
yKasbiBas ygansieMyr TOYKy Ha KapTe, NuMbo ykasbiBass ee B [laHenu csownct. [ns
yAaneHns TOYKM nepenoma nepebiM CNOCOBOM HYXKHO:

1.BKknounTb, €cnn eLle He BKIIOYEH, PEXUM pefaKTUPOBaHUS Y3N0B, HaXaB KHOMKY

A

2.0TMeTUTb yaansiembli ysen. lMoABecTn Kypcop K yaansemMoMy y3ny W HaxaTb

neByto KnaeBuwy Mbiwmn. OTMeEYEHHbIM y3en OyaeT BblAeneH KBagpaToM YepHOro LBeTa

(b).

3.HaxaTb kHomMKy unu knasmwy Delete Ha knaBuaType, Touka nepenoma oyget

yaaneHa u y4acTok aBToMaTUYeCKU BbINpAMUTCS (C).

D/\j\

PucyHok 3.21- Unnioctpaumsa yaaneHUs TOYKU nepenoma

na yaaneHuna To4KuM nepesiomMa BTOpPbIM cnocobom HYXHO:

1.HaxaTtb kHonky [laHenb cBOWCTB . B npaBon yacTtu akpaHa MNosiIBUTCS OKHO

CsolicTBa.

h

3.MoaBecTn Kypcop K y4acTKy, Ha KOTOPOM HaxoOWUTCs yaansemasi Touka U HaxaTb

2.BKntounTb pexmnMm pegakTMpoBaHUS Y3roB, HaXaB KHOMKY

NEeBYI0 KNaBullly MbIlUW, B OKHE CBOWCTB OTOBPAa3ATCA nMapameTpbl yyacTka: KOOpAUHATbI
HayanbHOW, KOHEYHOW M MPOMEXYTOYHbIX TOYEK, ANMUMHA W as3uMyT MPOMEXYTOYHbIX
OTPE3KOB.
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4.MNepemeltasicb B OKHE CBOWCTB, TOYKM COOTBETCTBYHOLLME CTPOKE, HA KOTOPOM
HaxoamnTcsa Kypcop, byayT BblAenaTbCA YepHbIM KBagpaToM.

5.MocTaBnTb Kypcop Ha CTPOKY, XapakTepuayloLLy yaansemyro TOUYKy M HaxaTb Ha
Knaesumatype kombuHaumto knasuw Ctrl+Delete (a).

6.BblaeneHHas Toyka W CTpoKa COOTBETCTBYHOLIAA €W yaanuTcd, a OoTpes3ok

Bbinpsimutca(b).

CEOFCTES
a) PeaakTop

M, = L AnHHa | ASHMYT
1 |5850.002660.000,00 0,00

2 |2550.00/9670.00(10.00 190.00
= . 3 | 5860.0 9670001000 |0.00
4

586000 2650.00 10,00 90,00
Ctrl+Delete |} 7555000 |[ ......................................... ll ........................

PucyHok 3.22 - Unnroctpaums yaaneHusa TO4Ku nepenoma

CBEOHCTES
h) PedakTap

A i dnaHa | AsamyT
1 |3830.00/9660.000.00  10.00
2 |5850.009670.00(10,.00 |90.00
" = 3 _|S860.009680.00 14,14 |45.00

PucyHok 3.23 - UnntocTpauuma yaaneHus ToYKu nepernoma

3.55 [Ho6aBneHne ToOYKkM nepenoma
Ha nobom HaHeCeHHOM y4acTke CeTU MOXHO COo3A4aTb nepenom ABymsi cnocobamu.

[na co3gaHns Toyek nepenoma nepsbiM cnocobom HeobxoanuMmo:

1.BKNoYmnTb, €Cnn eLle He BKITHYEH, pexnm pegaktnpoBaHua y3roB, HaXxaB KHOIMKY
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2.0TMeTUTb TO4YKy pa3bueHus Ha ydacTke. [MogBecTn Kypcop K npeanonaraemoit
TOYKE MeperioMa M HaxaTb NEBYH KhaBuwy Mbiwn. MecTo nepenoma Ha oTpeske

0TOBpPasnTCA Kpy>KKoMm (a).

+ . .
3.HaxaTb KHOMKy , OygeT co3gaH HoBbIN y3en Ha oTpeske (b).
BTopon cnocob co3gaHna ToYkM nepenoma:

1.BKkntounTb, €cnu elle He BKIIOYEH, PEXUM pefaKTUPOBaHUS Y3M0B, HaXaB KHOMKY

2.MNMoaBecTn Kypcop K npegnoniaraeMon Touke nepernioMa W, yaepXuBas KraBuLly

Ctrl, HaxxaTb neByto knasuwy Mbiwu (b).

PucyHok 3.24 - UnniocTpauusa yaaneHusi TO4YKM nepernoma

3.bbina co3pgaHa HoBas ToOYka neperfioma Ha Yy4acTKke, nocrie 4ero npu

HEe0BXOANMOCTM Yy4aCTOK CETU MOXHO M30TrHYTb (C).

3.5.6 Pa3bueHue yyacTtka Ha ABa y3110BbIM OO HLEKTOM

JTrobon y4acToKk MOXHO pa3fgennTb Ha ABa HOBbIX yYacTka B NMoOON Touke, OTANYHOM
OT ero KoHLUOB. B Toyke pas3bueHus cosgaetcs y3noBon 06bEeKT 3agaHHOro tmna. Toykown
pa3buneHns MoXeT ObITb Kak nobas Touka Ha OQHOM U3 OTPE3KOB y4yacTKa, Tak U ogHa u3
TOYeK neperioma.

[nsa pa3bueHnst yyacTka HY>KHO:

1.BKnounTb, €ecnuv euwe He BKIHYEH, pexnm peaaktmpoBaHUA Y3510B, HaXXaB

o

KHOMKY »
2.0TMeTUTb TOYKY pasbueHuss Ha ydacTtke. [MogBecTu Kypcop K npearnonaraemowm
TOYKe pasdMeHnss U HaxaTb NeByl KnaBuwy Mbiwn. MecTo pas3bueHuss Ha OTpeske

oTOBpa3nNTCAa KPYyXKOM, B TOUKe nepenoma - ksagpatukom(b).
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4

00bEKTOB peaakTMpyeMOro Crosi.

3.HaxaTtb KHOIKY . Ha 9KpaHe MNoABUTCA CMUCOK TUMNOB U PEXMMOB Y3J0BbIX

4.3 cnucka y3noBbIX 06BEKTOB BbIBEPUTE HYXXHbBI Y3€M U HAXXMUTE NEBYIO KNaBuLLy

MbILK (C).
- = \—H
s \ \ »
al Bl <)
PucyHok 3.25 - UnniocTtpaumsa pa3bueHns yyacTka
3.5.7 O6beanHeHMe nocnegoBaTeribHO COeAUHEHHbIX Yy4acTKOB

Ecnn gBa yyactka cetM umeroT obwmin y3en, KOTOpbIi CBsi3aH TOSMIbKO C 3TUMMU
yyacTkamu, TO 9TOT y3r0BOW OOBEKT MOXHO yaanuTb Takum obpasom, YTo ABa CBA3AHHbIX
C HUM y4vacTka OOBLEeAWHATCA B OAMH, @ Ha MecTe yaarneHHoro ysna Oyaer Touka
nepenoma o6beIMHEHHOrO y4acTKa.

B oTnnume oT NnpocToro yaaneHus ysna, npy KOTOPOM KOHUbl y4acTKOB "noBucatwT”, B
3TOM criyyae, HeCMOTPA Ha M3MEHEeHWe TOMonorMm (CetTb YMEHbLUAeTCs Ha OAWH y3en u
ofHO pebpo), CBA3HOCTb CETU HE HapyLuaeTcs.

[na o6beanHeHNsa y4acTKOB C OOLLMM Y3510M HYXHO:

1.BknounTb, ecnun eLle He BKIYEH, pexnm penaktnpoBaHuA y3roB, HaxaB KHOIMKY

2.0T™MeTUTb yaansembli y3en. MoaBectTn Kypcop K y3noBOMY OOBLEKTY M HaxaTb

neByto Knasuwy mbiwn(b).

3.HaxaTb KHOMKy = (c).
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PucyHok 3.26 - Unnioctpaumsa o6beanHeHuUs y4acTka

Ecnun yncno ceasenn 0TMEYEHHOro y3na OoTNNYHO OT ABYX, HUYEro He npounsonget. B

NPOTMBHOM Criydae y3en yaanuTcsi, U ABa yyacTka NpeBpaTaTCsi B OOUH.

3.6 KoHTponb owmnbok npu BBOAE

[ns npoBepkn NpaBuNIbHOCTU HAaHECEHUSA CXEMbl TEMMOBON CETU MOXHO MPOU3BECTU
NPOBEPKY €ee CBA3HOCTWU, ANSA ornpefeneHus Bce N y3rbl U y4acTKM CBSA3aHbl MexXay
cobon. NMpoBepKy MOXHO NPOU3BOAUTL Kak ANA NMOSIHOCTbO HAHECEHHOW CeTu, Tak U Ans
roTOBbIX €€ YacTeMn.

[nsa nposepkn Heob6xoaANMO:

rr

1.Ha naHenun Hasurauuu Haxatb [lonck nytm .

2.JleBON KNaBMLLEN MbIWM YCTAHOBUTbH (PNaxok Ha Nbom y3ne TEensoBOW CETU U
Ha)XaTb MNpaByl KnaBuwy MbiWKW. B nosiBUBLIEMCS MeHK BblbpaTb NyHKT Hantn
CBsi3aHHbIE.

3.MoxHO HanTKM BCe CBfi3aHHble OObLEKTbl CeTU MO HarnpaBfeHuUK OT Yy3na, Ha
KOTOPOM Oblfl1 yCTaHOBMEH (pnaxok, wunvM NpoTUB HanpasfeHus, ANs 3TOr0 B MEHI0
BblbpaTb NyHKT HanTu cBsi3aHHble MO HanpasfneHwto wnn HanTu cBA3aHHble NPOTUB
HanpasneHusa. Cnefyet yuuTbiBaTb, YTO HanpasBfieHME yyacTka onpegensercs npu ero
BBOAE, TO eCTb HanpaBfieHMe y4vacTka OydeT OT HavanbHOM TOYKM BBOA4A K KOHEYHOW
TOuKe.

4. [Ins noucka konew TeNI0BOM CeTU BblIbpaTb B MEHIO NYHKT HanTu Konbua.

5.Bce HanmgeHHble 06BLEeKTbl CeTU, B COOTBETCTBMM C BbIOpaHHbIM MYHKTOM MEHIO

Nnomncka, OKpacsTCs B KpacCHbIN LIBET.

6.[1ns OTMeHbl pe3ynbTaToB Noucka HaxaTb OTMeHa nyTu X,

11401.0M-1CT.003.002. 68



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

4BBO[] UCXOAHbIX AAHHbIX

[na npoBegeHus pacyeToB, Mnocre BBOAA TENSOBOW CeTW, MO BCEM OOBbEKTaM
HeoBOX04MMO 3aHECTU UCXOAHYH UHOopMaLMio.

3aHeceHne WUCXOOHbIX [AaHHbIX OCYLLEeCTBNSAETCSs MyTeM nocneaoBaTenbHOro
3anonHeHnsa nonen Tabnuy 6a3 AaHHbIX N0 06beKTam TEMOBOW CETU.

[nst Toro 4yToObl 3aHECTN JAHHbIE HYXXHO:

—OTKpbITb OKHO CEMaHTUYECKON MHpOpMaLMnN NO OO BEKTY.

—3aHecTn AaHHble Ans ogHoro obbekta, Ans Bcex OObekToB wnvM Ans rpynnbl
06beKkToB

OkHO cemaHTu4eckon nHdpopmaumn (PucyHok 4.1) npegHasHadeHo Ans NpocMoTpa U
peaakTMpoBaHMa MHAOpPMaLMM MO OAHOMY WNU rpynne OOBLEKTOB, ANSA BbINOSHEHUS

3anpocoB K 6a3amM JaHHbIX.

44 > M| @ -OYer | @@ Vot
PyHKUMOHAnNbHbIE ‘ S T VHCTPYMEHTOB
3aknagku[T Tekywas sanuck | 3anpoc | Baza | Oreer | 4

Homep MCcTouHWKE 1 ﬂ

HauteHoBaHe Havana ydacTka TK-25

HaureHoBaHWe KOHLE Y4acTra ThL .M.

JlnuHa yyacTra, M 715

BHyTpeHHWi guameTp nogawwero TpySonposoaa, m - 0.05

BHYTpeHHWI auamMeTp ofpatHoro TpyGonposoaa, M 005

Cyritda koG d, MECTHBIX CONPOTHENSHWA NOA. TR-A4a 25 _V_I
lMNone3oBaTenbckme Ha3BaHUA 3anvcm,
nosen CeEMaHTUYECKOM COOTBETCTBYKOLME
6a3bl AaHHbIX OaHHOMY 0DbeKTy

PucyHok 4.1 - OkHO cemaHTM4Yeckon nHcpopmauum 3aknaaka Tekywasa 3anucb

3anpocsbl k 6a3e AaHHbIX NpeaHa3HavyeHbl AN NPOCMOTpa CTaTUCTUKM MO 06 beKkTam,
ANs co3naHust BbiIoopkn 3 6a3 aaHHbIX, ANS peaakTupoBaHUs MHAOPMaLUUK NO BCEM UNn
no rpynne o6bekToB. [N BbINOMHEHMS 3anpocoB K 6ase OgaHHbIX NEepPenTn Ha 3aknagky
3anpoc (PucyHok 4.2). Pe3ynbTaTthl N0 3anpocy k 6a3e gaHHbIX oTobpaxkaloTcs B 3aknagke
OTBerT, pe3ynbratbl CTaTUCTUYECKMX 3aMpOCOB OTOOpaXKarTCs B MNOSABNSAOLLENCS 3aknagke

CratucTtuka.
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MNceBooHWMBI MNong BBOOA
nonen b YCNOBWA 3anpoca

06
||TE‘:R'_-]LLLE|F| sanuck | Janpoc | Basa | Oreer | g |
= Mone ana 3agaHwa
Horep MoTouHMeS F1 = obujero sanpoca
HaureHOBEaHWE HaYana YuacTha F2
HaureHosaHue KoHua y4acTra F3 KHomnka o
Launa yacTra, o F4  BE0 o fsa OTvpLITR
B HyTpeHHMi guareTp noganwero TpySonposoaa, Fo Cnucka oneparopos
B HyTpEHHME AUSHETD ofipaTHora Tpydonpoeoda. k FB LI

lNoneaoeatensckoe

HaaeaHWe Nonen

cemaHTUdeckolh b

PucyHok 4.2 - OkHO cemaHTU4Yeckon nHgopmauum 3aknagka 3anpoc
4.1 OTKpbITUE OKHa ceMaHTMYeCcKon MHgopmaLmu

Ona Toro 4ytobbl OTKPbITb OKHO CEMaHTUYecKkorM MuHOopMauuM MNo Kakum nnbo

obbekTam ceTu Ansi BbIMONMHEHUS 3anpocoB HYXXHO:

1.BeinonHuTb komangy Kaptal|3anpoc|o 6a3e gaHHbIX UnnM HaxkaTb KHOMKY E

2.B nosiBuBIEMCHA AManoroBOM OKHE COAEPXMTCS CMMCOK BCEX CMOEB TEKyLLen
KapTbl M CMNCOK MMeH Bcex 6a3 AaHHbIX, MOAKTYEHHbIX K KaXXAOMY CIOH0.

3.Bbibpatbe Tpebyemyto 6a3y AaHHbIX U HaxaTb KHOMKY OTKpbITb. OTKPOETCA OKHO

CeMaHTU4eCcKon MHopMaunmn, cooTBeTCTBYOLLEee BbiOpaHHOM 6a3e JaHHbIX.

[=-@] Mpumep TennoBol ceTk Al OrKpbTe |
:-§d] Keapranel
=-&] 3naHua Cvars I
3 3nanma
: 'EI SR ; JanonHuTe I
=-&] Mpuriep Tennosoi ceTH
9 Werounu

B Tennosan kamepa
MNoTpetirent
@ HacocHaa craHuus
B 3anemrka
3akpeme
B8 Yuacrox [ B

d

PucyHok 4.3 - [lnanoroBoe okHo Ba3bl gaHHbIX

[Ona Toro 4ToObl OTKPbLITb OKHO CEeMaHTM4Yeckon uHopmauMm NO Kakomy nmnbo

KOHKPETHOMY OOBEKTY HYXKHO:
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1.Y6eauTbcs, YTO CrOW TEMnnoBOW CEeTU aKTUBEH, eCnU HeT, TO cAeflaTb aKTUBHbIM,

Ha)xaB B OKHE aKTMBHOIO Crnosi  ~in 13 cnucka BblibpaTb Crov TensioBOn ceTu.

2.Ha naHenu HaBuraumm HaxaTtb KHOMKY VIHdhopmaums J

3.MoaBectTn Kypcop MbllwK K OBBbEKTY TEMSIOBOW CEeTU U HaxaTb JeBYH KnaBuLly
MbIlWK, OOBEKT CTaHeT aKTMBHbIM (3aMuraeT) M MOSIBUTCH OKHO
MHopMaLnu.

ceMaHTU4ecKomn

L
((r |- -Dafet s MFBE [y
MVTE:KHU.I,EQ sanuce | 3anpoc | Basa E:DTBeT | 4 .
Keapran 108 -
Ynuua 11 KkHe nep, i
Hordep aoMa 14
Kopnyc 2
CuME0N AOMa
dapec 14
Kog ynmuel 054 l]

2

®

% PO

BbigeneHHblii Ha OKHO CEMaHTUUECKO
kapTe oBbeKT MHOPMALMK C AaHHLIMW NO
BblAENEHHOMY 0GBLEKTY

PucyHok 4.4 - OkHO cemaHTU4YecKomn nHdopmaLmm ¢ BbiAesNIeHHbIM Ha KapTe 06 bEeKTOM

4.2 3aHeceHuMe MH(opmaLum AnA oAHOro o6 bLEKTa

[ns BBOAa unn penakTnpoBaHnA 3Ha4YeHUA 3anucemn HYXXHO!:

1.HaxaTb neBOM KNaBULLIENW MbIWW Ha HYXHYKO CTPOKY MNoried 3anvcen u BBECTU
Tpebyemoe 3HayeHue.

2.MNMocne Toro, kak 3HavyeHus Tpebyembix 3anucen And BblOpaHHOrO 06bLEKTa

BBedeHbl, [O11d COXpaHeHUndA N3MEHEHMN HaxaTb KHOMKY O6HOBUTL  3anuCb g

NHdopmaums B 6a3e faHHbIX OyaeT oGHOBMNEHa cornacHo BBEAEHHOM 3anucu.
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44 > M@ -0 e Cf| @

U' Tekywad sanuce | Janpoc | Basa | Oreer | » |
InuHa yuactra, m ] A
BHYTpEHHMI g1aMeTp nogatowero Tpytonpoeoaa, M 005 E=

BHATPEHH AUEHETP GEpaTHOr TRUBoRoEORa, M (0TG-
Cyrana Koad, MECTHEIX CONPOTUENEHWA NOL. TR-Aa

tMecTHele conpoTHBNEeHUa Nog. Tp-aa

Cyrma KO3, MECTHbBIX CONPOTUBNEHWIA 06p. Tp-0a :_I

PucyHok 4.5 - OkHO cemaHTU4YecKon uHdopmarmm

4.3 3aHeceHue nHdopmauum ana Bcex o6bLEKTOB ceTu

HekoTopble gaHHble N0 06bekTam MOryT MMEeTb OAUHAKOBOE 3Ha4YeHune, N03TOMY AN
YrpoLLEeHNs BBOAA WCXOAHOM WMHGOPMAaUMM MOXHO WCMOMb30BaTb 3anpocbl K Gasam
AaHHBbIX.

[na 3aHeceHus wmHoOpMauMM Ons BCEX OOBLEKTOB CeTW, Hanpumep Ans BCeX
noTpebuTenemn, Hy>Ho:

1.BbibpaTtb 3aknagky 3anpoc.

2.Bctath Ha Tpebyemoe norne BBOAa 3anpoca, B NMPaBOM 4YacTu CTPOKM HaxaTb Ha

nosiBmBLUYOCS KHonky O630p E

3.M3 BbiNaBLero cnvcka onepatopoB 3anpoca BblibpaTe onepatop CHANGETO
(MSMEHUTD).

4.B cTpoke 3anpoca BBeCTU Tpebyemoe 3HauyeHune nons. Hanpumep, kak BUOHO Ha

PUCYHKe, MO y4acTkaM TennoBOW ceTu 3agjaeM Bug npoknagkm Hagsemuas. [Anga Bbibopa

BurAa Nnpoknagakn Haxmmaem KHOMMKY j
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= EE
Alat N

Tekywas sanvck | 3anpoc |Basza | Oteer | T‘
K03 ¢pUUMEHT MECTHOM o CONPOTUENEHKMA Noa. Tp-aa F15 ;l
K.o3 ppUUMEHT MECTHOr O CONPOTUENEHIMA ofp.Tp-aa F16

ConpoTUENEeHUE NoASWero TR-aa, M/ (T2 F17

ConpoTUENeHWe 00paTHOro TR-a.a, M (T /u)*2 F1g

Bug npoknagku TENNoBOH CETH F19 | CHANGETO 1. J
HopraTueHele NnoTepu & Tennosoli ceTu [1-3] Fz0

MonpasoyHBId Koadd, Ha HOpMel TeNAoBbIX NoTepe F21  MogsemHan kaHaneHaa
MoNpaEoUHEN Ko@ Bd. Ha HOpME! TennoBklx noTepe F22  [loazemHan GeckaHanet

Bua rpyHTa Fzz [oasanshan

[ nybuHa sanoxkeHua TpYSonpoBoaa, M F24

T ennouW30naUMoHHBINA MaTepU1an noa Tp-aa (1-39]  F25

T ennoUsoNAUMOHHEIR MaTepuan ofp.Tp-aa (1-39])  F26 LI

PucyHok 4.6 - OkHO cemaHTU4Yeckon nHdopmarmm

C

|| Tekumad zanuck | Janpoc | Basa | Oteer | 4 |
K3 PRMUMEHT MECTHOMO CONpPOTHENEHMA Nog Tp-0a F15 :I
K3 POHUMEHT MECTHOMD CONPOTHENEHMA 0GR TR-0a F16

CanpoTHENEHWE NOAAKWErD TR-aa, MAT ]2 F17

Conporuenedue ofparHoro Tp-aa, M/T/4]°2 F18

BHa npoknankm Tennoeol cetu F19 {CHANGETO "Haazerman _:LJJ
HopmaTHeHBIE NoTEPK B TENA0B0MH ceTk [1-3) F20

MonNPaB0YHEIR KO3 PP, Ha HOPME TENN0ERX NoTepe F21

MonpasoyHEIl Koadd. Ha HOpMEl TENNOBRR NoTepe F22

Bug rpyHra F23

[ ydiiHa SanomeHua TpYGoNpoBoga, M F24

TennoMs0AAUHOHHEIR MaTepHan noa.Tpaa [1-39]  F25

TEnNoUs0NALHOHHER MaTepran obp.Teeaa [1-33]  F26 ;I

PucyHok 4.7 - OkHO cemaHTU4YecKon uHdopmarmm

5.00na BbINOMHEHMS 3anpoca HaxaTb BbinonHMTb 3anpoc . Y Bcex noTpebutenen

CeTW 3Ha4YeHne Nosnst USMEHUTCS B COOTBETCTBUM C BBEAEHHOWN 3aMnCHI0.

4.4 3aHeceHue MH(opMaumum Ans rpynnbl 06 bLEKTOB

3aHeceHne WHdoOpMauuM Mo rpynne OOGBHEKTOB BO3MOXHO OCYLLECTBUTb [BYMS
cnocobamu: 1) ans rpynnbl 06bEKTOB BbIOPaHHbLIX C MOMOLBIO 3anpoca; 2) Anst rpynnbl

06BEKTOB BblAENEHHbIX Ha KapTe.

Mpumep: Ona 3aHeceHuss uHgopmayuu Ons 2pynnbl o6bLekmoe
68bI6paHHbIX C MOMOUWbIO 3aNpPoca HYXHO:

1.BeibpaTb 3aknaaky 3anpoc.
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2.3apatb ycnosue otbopa obbekTtoB B rpynny. Heobxoaumo yyuTbiBaTb TO, 4TO
3agaB ycnosue otbopa Mbl nogpasymeBaeM, YTO NapamMeTpbl, OTHOCUTENbHO KOTOPbIX Mbl
npoussoguMmMm oTbop, yXe 3adaHbl. [nsg npumepa 3agagvM BbICOTY 34aHWA paBHyl 15
MeTpoB noTpebuTensam, KoTopble HaxogaTcs Ha ynuue JlomoHocoBa. Bcetatb Ha none
Apgpec y3na Beoja 1 BBecTU, Hanpumep JIoMoHOC*, 3Be304Ka B KOHLEe dpa3sbl O3HA4YaeT,
YTO OKOHYaHWe dpasbl MOXET ObITb MPON3BOSIbHBIM.

3.BctaTtb Ha none 3anucm c HasBaHMeM BbicoTa 3gaHus I'IOTpe6MTeJ'IFI, HaXaTb

kHonky O630p E
4.BbibpaTtb 13 nosasmeLierocs cnucka onepatop CHANGETO (MBMEHWTDL) n Beectn

3HaveHue nonga pasHoe 15.

notpebutenen Haxogswmxcsa Ha ynuue JlomoHocoBa BbicoTa 3gaHus 6yget paBHa 15

5.,D,J'IFI BbIMNOJIHEHNA 3arpocCa HaXaTb KHOMMKY BbINONHUTL 3anpoc Y Bcex

meTpam.

lMpumep: 3aHecem ebicomy 30aHuli pasHyro 20 mempoe Onsi ecex
nompebumernel, y KOMopbix OaHHOeE roJie He 3arnoJIHEHO.

1.BbibpaTtb 3aknagky 3anpoc.

2.3apgatb ycrnoBue oTbopa obObekToB B rpynny. [Ona npumepa 3aHECEM BbICOTY

30aHuin paBHylo 20 MeTpoOB [AONs Bcex MoTpebuTenen, y KOTOPbIX AaHHOe Mnone He

3anosnHeHo. Bctatb Ha none BbicoTa 3aaHus notpebutens, HaxaTtb KHOMKY E‘ BblOpaThb

BLANK (MYCTO). [laHHbIn onepaTop 3a4aeT yCroBME NoMcKka He3anoIHEHHbIX NONen.
3.Haxatb KHOHKyE, BblbpaTh 3anATyto "," — pasgenntens onepaTopos.

4.HaxaTb KHOMKY E Bblbpatb onepatop CHANGETO (USMEHWNTB) n BBectu

3Ha4yeHwue nons pasHoe 20.

5.1na BbINONHEHNA 3anpoca HaXaTb KHOIMKY BbinonHntb 3anpoc Eg . Y Bcex
n0Tpe6|/|Tene|71 C HesarnosiHeHHbIM nonem BbicoTa 3gaHuda I'IOTpe6I/1TeJ'I$I 3Ha4vYeHne nonsA

yctaHoButca 20 MeTpoB.
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= B
¥4 e

U Tekywan sanuck | 3anpoc |Basa | Oteer | 4 }
: =
Aapec ysna BEOAS F1

HaurMeHoBaHWe y3na F2

Horep CToYHUKE F3

[e0ne3HYeckan oTMETES, M F4 :
Buicota spaHuA notpedirens F5 BLAMNK  CHAMGETO 20
Horep cremMel noakayeHua notp FB

PacuetHaA Harpyska Ha oTonneH F7

PacyetHan Harpyska Ha seHTUnqAl F3 _:I

PucyHok 4.8 - OkHO cemaHTU4YecKon uHdopmarmm

Ansi 3aHeceHus1 uHghopmayuu 0ns 2pynnbl 06 bekmoe ebifesIeHHbIX Ha Kapme
HY)XHO:

1.HaxaTb Ha naHenu pegakTMpoBaHus KHOMKY Bbiaenutb k |

2.YpepxmBast knasuuwy Shift BblgenuTb NeBOW KnaBuWEN MbIWM OObEKTbI, AN
KOTOpbIX TpebyeTcs BHECTU AaHHble. BblOpaHHble 0O6bEKTbl BbIAENATCH, OKPaCMBLUUCL B
apyron uet (y4actku OyayT BblgeneHbl WTpnxoBkon). OTnycTuTb knasuwn. [ns npumepa
3aHeceM [fOnda Tpex BblObpaHHbIX MNOTpebuTenen MukpopamoHa PacyeTHy CcpegHio
Harpy3ky Ha otonneHue 0.2 [lkan/v. lpu XenaHun WUCKNIUYNTbL OOBLEKT M3 rpynnbl

HeobX0AMMO HaXaTb Ha HEro NeBow kKnaBuLLIen MbILLK, yaepxusas knasuwy Ctrl.

3.Bbibpatb kHoMNKy VHMopmaums g N HaxaTb NEeBOM KnaBuLWeEN MbIWX Ha NOOOM

13 BblAENEeHHbIX 00 BbEKTOB.

PucyHok 4.9 - F'pynna BbiaeneHHbIX 06 bEKTOB

4.B nosiBMBLUEMCS OKHE CEMaHTMYECKO MHopmaumm BblibpaTb 3aknaaky 3anpoc.
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5.Haxartb kHornky PunbTp no rpynne ﬂ

6.J/TeBON KNaBuLLEN MbILWIN NOCTaBUTbL KYpCOp Ha norse 3anucun ¢ uMeHem PacyeTtHasd

Harpyaka Ha OoTonsieHne 1 HaxaTtb KHonky O630op B .
7.BbibpaTtb onepatop 3anpoca CHANGETO (MBMEHWTbL) n BBECTU 3HAYeHMsI NOns

paBHoe 0.2 kan/u.

8.HaxaTb kHOMKy BbINonHWTL 3anpoc @ Y BblaeneHHbIX NoTpebutenen aHayeHme
nonsi PacyeTHas Harpyska Ha oTonseHne 6yaet paBHbiM 0.2 Mkan/u.

g.ﬂ,ﬂﬂ OTMEHbI Bbl60pa rpynnbl 0ObEKTOB U CHATUA BblaeneHust Haxatb OTMeHa

cal

rpynnbl

¥ Y6

[I T ekywan sanuck | Janpoc | Basa | Oreer | 4 |
" =
Aapec yzna BBOAa F1

H aureHoBaHWe yzna F2

HomMep HCTOYHKES F3

[eonesuyeckan OTMETKA, M F4

BeicoTa 30aHUA NoTpetuTena F5

Homep cretel NOaK M0YEHKA NaTPEaUTEAA F&

PacuetHan Harpyaka Ha otonnenue, kansy F7 [ CHANGETO 0.2 -]
FacyeTHaa Harpyska Ha BeHTUNAuMD, [ kanfy FB s

PucyHok 4.10 - OKHO cemaHTU4YecKon uHdopmavmm

4.5 [Job6aBneHune nonen B 6a3bl AaHHbIX NO 06BLEKTaM ceTn

Mpwn xenaHuu, B cywecTteyowme 6asbl JaHHbIX N0 06beKTaM CeTU MOXHO J0BaBUTL
AononHuTenbHble nond. [Ana npumepa, gobasum B 6a3y AaHHbLIX MO y4acTkam HOBOE nosne
- Mog npoknagkun Tpybonposoaa, 4ns 3Toro:

1.Pepaktupyem Tabnuuy onucatens 6a3bl JaHHbIX.

Bbibpaem nyHkT MeHto|TabnuualPecTpykTypupoBaTb, HaxoAMM U OTKpbIBaeM
Tabnuuy 6a3bl faHHbIX, B KOTOpyo 6yaet gobasneHo HoBoe none, To ectb uch.db. Oanee

HaXnmaem KHOIMKY ﬂ,06aBI/ITb ans pobaBneHus Nons B KOHEL chucka. FIpM XenaHnm
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A06aBMTb HOBOE Mofe Mexay Yxe CyLeCcTBYHLMMMK, YCTaHaBNMBaAeEM Kypcop Ha norne,
nocre KOTOPOro OHO AOMKHO ObITb BCTABMEHO M HaxumaeM KHomnky BcTtaeuTtb. Beogum c

KnasmaTypbl ums nonsi, Hanpumep God_prokladki, Beibrpaem Tvn OaHHbLIX U HaXUMaem

CoxpaHuTb.

Ta6auna - D:\Andrew\Layer_workA\UCH.DB = 2] x|
MNonaTabnmubr

| N2 | Mma nona Tun | DMouma | Kaou o] Coxparure |
46, | Qud_sg_obr MNumber 05
47.|0n_pot_pod : Number : : e 3akpers l
48.|On_pot_obr : Number ; : S
49, Tbeg_pod Number =
50. | Tend_pod Number e NotaeuTe none
51 Tbeaob |Number T
52. | Tend obr : Number L Berasqrs none I
53 | Drek_pod : Number e
54. | Drek_obr Number B YganuTe none I
95.|Ke_con_pad Nurber S
56. | Ke_con_obr Number - e
57. |Zpod_str Alphanumeric 100 oo Crpaska l
58. | Zobr_str Alphanumeric 100 (w
59, | Gog_prokladki Number ‘ e

PucyHok 4.11 - luanorosoe OKHO pecTPYKTypupoBaHus Tabnuubl

2.Pepaktnpyem 6a3y AaHHbIX.
Bbibupaem nyHKT MeHio|Tabnuual|Pegaktop 6a3 gaHHbIX, HaxoguM W OTKpbiBaem
0a3y gaHHbIX, TO ecTb uch.zb. MNMepexogum B 3aknagky 3anpockl, Bbligensiem Tpebyemoe

HanmeHoBaHue 3anpoca (no ymonyaHuo OCHOBHOM) U HaXNMMaeM KHOMKY N3MeHUTb.

s= Pepaktop 6as gaHHbix - uch | _[O]
O = [~ I S =2 i
Hosaa Orkpers  CoxpaHuTs Cepsuic Crpaska Bexoa
HassaHue 633kl ASHHLIX: |Huacrm< Bepcua 704

B Tabnuusl ‘& Cosars.. BE Wamenrs... || X |5

' Crpasounuki

OcHosHom 3anpoc: I OcrosHoit ¥ |

B e

B Popmbl

&1 Hacrpoiwku

PucyHok 4.12 - lnanoroBoe okHO PeaakTop 6a3 AaHHbIX

B BepxHen Tabnuue Haxoamm pobasneHHoe none God_prokladki, Boigensem ero u
HaXXMmaem NpaBylo KNaBuLLy MbIW, B MOSABUBLUEMCS MEHIO Haxnmaem [obasuTtb none. B

HWXHeN Tabnuue B KOHUe crnucka Haxoamm obasreHHoe none, ycTaHaBnMBaeM Kypcop
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Ha HEM U HaXMMaeM KHOIMKY CBonctBa Unu gsaxabl KNMKaem Ha HEM JIEBOW KraBULLEN

MbILLW.

g=fl Janpoc - OcuoeHol B [=] E3
& Cospanmre ‘ Ef‘} = | | ﬁ Penarrop g Tecr | E’Q | ZaKpETE
K.e_con_obr
Zpod_shr
[
M=) NotiaeuTs Tataue!
Ho6asure none

T - DNotasuTe Bce nona

= e % Ceask c kapTod

MoAe CEASM C Kaf Brigpark. .. |

MNepetireHoBaTe

Ne | Mone | -
1 uch Mist X Uspar Tab ALY j
2 uch:Begin_uch HaureHoEaHHe Hauana YyyacTra

2 uch:End_uch HaureH0EaHWE KOHLE Yy4acTra

4 uchi:L HanHa yyacTra, M

B uch:Dpod BHYTpEHHHA gUateTp NogaoWero ...

B uch:Dobr BHYTpEHHHE AHateETp ofpaTHOraT. .

7. uchiZpod Cyrdtda KO3, MECTHEIX CONPOTHE..

2 uchiZpod_str MecTHEIE CONPOTHENSHHA NOA.TR-A3

9 uch:Zobr Curdtda KO3, MECTHEIE CONPOTHEN... Ll

PucyHok 4.13 - lnanoroBoe okHO 3anpoc

B oOkHe cBOWCTB nonsi MOXHO oTpeaakTnpoBaTb MOJib30OBATEJIbCKOE WUMA MOJiA,

Hanpumepl 00 rnpoknadku.

[Croncraa ]

Mone: Gog_prokladki < Mpea. I Effj=et
NOALS0BATE NECKOS MMs:
Il'm npoknagke
HCTOYHMK: Iuch: Gog_prokladki Wamerure I
¥ orothoniais B Gpadsept bas AaHHBIY
[ sHaueHue Nona BbIGUPaTL WS CNPSBOMHWUKS

I =]

I_ HEC LULOE Ot EET CIBHE
N onoaHHuTEnsHo!
HMA B MOASAM AaHHEX: ]
NCESBAOHHM KOAOHKH OTEETS! ]
TArM:

OK I OrmeHa I M pureHATE ]

PucyHok 4.14 - ilnanorosoe okHo CBoncTBa

Mocne penoakTtnpoBaHnUA BbIXOOUM U3 pedaKkTopa 6asbl AaHHbIX C noaTBepXgeHnem

coxpaHeHus1 3anpoca 1 0asbl AaHHbIX. Tenepb B OKHE CEMaHTU4eckon mHopmauum no
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yyactkam 6bino gobaBneHo none [of nNpoknagku, KOTOpPOe TrOTOBO K 3aHECEHMIO

UHdopMaLnn.

YyacTok * =] -[=]
P T S A Vi e e B B He o
UTEKgman sanuch | 3anpoc | Basa | OTeeT | k |
TernEpaTYpa B KOHLE YMacTka nog. Tp-0a.’C ;l

T ernenaTypa & HEMENe YdacTka ofp Tpaa, Tk
TernepaTupa & KOHUE YM3CTES 06R.TR-28,C
HuareTp nogamw ero Tpaa [KOHCTPYRTORCEMEA], M
HuareTp ofparHOr o Tp-0a [KOHCTPYKTORCKKE],
ll epodoBaTocTE Ao, TR-0a [EOHCTRYRTOPCK M, ik
WeporoEaTocTe 08P, TR-a3 [KOHCT PUKTORCK MO, Hr
00 NpokE0kEH I

PucyHok 4.15 - OKHO ceMaHTU4eckon uHdopmaumm
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S5PABOTA CO CTPYKTYPOW CNOSA TEMNNOBbIX CETEX

5.1 Pepaktop CTpyKTYypbI cros

[Mpn co3pgaHnm cnost TeNMNOBbIX CETEN aBTOMATUYECKN (POPMUPYETCH CTPYKTYpa CIrlos,
TO ecTb Oubnuorteka rpaduyeckmx CMMBOJSIOB, OEPEBO TUMOB U PEXMMOB paboThbl
0O6BEKTOB CETW.

PepaktupoBaHue CTPYKTYpbl CIrosi MO3BOMSAET U3MEHATb BHELWHWA BUA, pasmepbl
rpacomyecknx CMMBOSIOB OOBHEKTOB TEMSIOBLIX CETEN, a Takke yCTaHaBnuBaTb CBSA3b 3TUX
0b6bekToB ¢ 6azamum JaHHBbIX.

,D,J'IFI TOro 4tobbl oTpeaakTnpoBaTb CTPYKTypy CO30aHHOINo CJliod  HaXaTb

Cnon|CTpykTypa cnos unu HaxaTb KHOMKY @ Mpn aTOM Ha 9KpaHe NosIBUTCS Ananor

BblbOpa cnosi, B KOTOPOM crieyeT BbiOpaThb Crov Ans peAakTMpoBaHMs CTPYKTYpbI.

Ewfiop cnoq EdEd

Nanka: I[:| DT eplnsst j o £ X E-

ol KapTel

e
r1-!‘ ]

OfeerT: "Tennoeele ceTi'
P aim tepho. b00 ‘

Tunpafnoe | Coow Zulu [%.600) j OTrieHa |

OTrpers I

PucyHok 5.1 - iuanoroBoe okHO BbiGopa crnosi

Mocne Bbl60pa KOMaHAbl HA 3KpaHe NoABUTCA AOuanor, I/I306pa)KeHHbII;I Ha PUCYHKe,
pacnosioXXEHHOM HUXe. [nanorosoe OKHO pasgoeneHo Ha ABe 4acTu, B 3aBUCUMMOCTU OT

TOrO, KakoW MNyHKT BblAeneH C JeBON CTOPOHbl, cnpaea OyayT npoucxoauTb
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COOTBETCTBYHOLUME U3MEHEHUs, T.e. OyaeT oTobGpaxkaTbCs MHpopMaums, OTHOcsLasics K
BblIOpaHHOMY MYHKTY.
[lns n3BMeHeHWs NapameTpoB CYLLECTBYHOLLEro TUMNa UNKN pexuma criegyeTt BCTaTb Ha

COOTBETCTBYIOLLYHO CTPOKY AepeBa.

CrpykTypa cnos - Teplo.bo0O a 5‘

®ain  [paeka

CoxpaHuTe

bl

Saaniie

X G|

@ o

Hosbiii...

Bewag Cnpaska

= T

* Cunsone =
(3 Basti aanHol Q Hassarme: |Tennosas cete
B [pymuT ueb!
= S5 Tunbl W peskiAMb!
1 (E] MeTouHHK Cemericreo ®aitnos: Teplo
= ‘:ﬂ Yaen PasMeweHue: D:\Teplo
# £ MNorpeturens
[ (2] Hacocras cratuna
# (2] 3aneukka
[ (& Yuactku
# (&) Opocceampyowmin yaer
= (3 utn
@ [Z] Mpanuua Sanancosoil n
# (&) Yeenyseta
# [Z] Nepembiuka
(Z] 0606weHHei noTpetur
[# (&1 Benemor aTenkHsii yiat

Ormedurs: BepHute

Kl | — |

N

PucyHok 5.2 - Onanor CTpykTypa crnos

5.2 UmnopT cumBonoB

pachmyeckne cUMBOMbI MOXHO B3siTb M3 noboro gpyroro cnosi. Ons mmnopTta
CMMBOJOB HEOOXOAMMO OTKPbITb OKHO pedakTopa CTPYKTYpbl Crosi, BbiOpaTb B Aepese

nyHKT CUMBOIbI, HAaXaTb kKHoMKy Onepauumn 1 BbibpaTb B OTKpbIBLUEMCS cnincke MMnopT....

CTpyxTypa cnos - Teplo.bo0o |
dain  Mpaeka
=] i) - * o) o =
CoxpaHute | Hoswiii... | Hazmie | Ormvesge Beprure | Bemog  Cnpaska
&4 Croii CHMBOSIb
* % Hosowi.. B Mevemurb. 2% Unamre 5% Onepawid -

3 Baseigartbix

2F Memson E—
=3 Tunet v pesnsl . @ : ¥aanuTe ceoBoaHele

® (] WetouHus

B (@ Yeen Morpeirens HacocHas  Mpuopeiyseras  McTounuk

] L:i_l MNorpeturens [OTroveH) cTaHumA ... pafioe (patioTa)
[# (Z] HacocHas cranuus

[ (Z 3aneuxka =
" & b L @ A O

# (] Apoccenupyiowmi yses

Zum WeTouHuk Morpeturens pynnosoit HacocHaa

& (2] Mparmua Ganancosolin [oTR0YeH) (Patiora) notpeduTe..  cTaHuua (Patora)

& (Z] Ysenyueta

& (2] Mepembiuka

[ (2] DfobwenHsii norpetur

[ (& BenomorarensHeii yiac
3agewrka Sanewka Sageurka  Yeranasnusae...
(OTkpbma) (3akpera) [nonomka) waiiGa

1 | m 2] = - |
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[Mocne npogenaHHbIX 4ENCTBUA OTKPOETCS CTaHAapTHOE OKHO Bbibopa dhanna, B HEM
BblbepuTe Cron-UCTOYHMK, T.€. CMIOW, U3 KOTOPOro Bbl XOTUTE MMMOPTMPOBATbL CUMBOIIbI.
Haxmute kHonky OTKpbITb. B nossusliemcs okHe IMNOpPT CMMBOMOB B BEPXHEM CMUCKe
oTobpas3ATcs BCe CMMBOSbI BbIOpaHHOro cnosi. B HMXHMIM cnncok Hago 4o6aBuTb CUMBOSbI
ana vmmnopta. Ecnu Bbl cnyyanHo BbIOpanu He TOT CROW- UCTOYHUK, TO BblOpaTb HOBbIV
MOXHO, Ha)kaB Ha KHOMNKy Bbibop cros. Ytobbl JobaBuTb cMMBOMbI ANA nmnopTta, Hago B
BEPXHEM CMNUCKe NEBOW KHOMKOW MblWW BblibpaTb HEOBXOOUMbIA CUMBOM U HaXaTb KHOMKY
Ho6aBuTb, BblibpaHHbIE CUMBOMbLI O0TODOpa3ATca B cnucke cHu3y. lMocne Bbibopa Bcex
HeoOXOANMbIX CMMBOSOB HaxaTb KHOMKY KMmnopTtupoBaTtb, BblbpaHHble CMMBOMbI OyayT

nobasneHbl B GUGNMoTeky rpadoniecknx CMMBOSIOB CIOS.

=
Cnof: |D:A"ephot Teplo.bCd Frfn A
® ¢ X 1 1I—
€@ || HAcBarire ece

MNerpefutem HzrnrHaa MaufipH weTta R Wrrnu-uk
(O ksu4en C cHupA(. . padiie Jpatui <]

L @ Al &

Me-cumis MNerpetiment lEynnoBcit | azocras >

Wer.riour= |

e e et
i Wit sue

utmn Mynoeoit
Nl pEGHIE...

Aviip vpuedie ] Jarpens

PucyHok 5.4 - lnanoroBoe okHo UmnopT cnos
OnucaHne KHOMoK auvanora V|MI'IOpT CMMBOIJIOB MNpeacTtaBJiEHO HUXKe:

Ta6bnuua 5.1 - OnucaHue KHOMOK gnanora

KHonka HasHa4yeHune
BuiBop cros KHonka BblGopa TeKkyLlero crnos-McTovHuKa. I'Ioci'le BbIOOpa CNosi CUMBOIbI U3 €ro
OMONMOTEKM 3aNONHST BEPXHUIA CMINCOK auarnora
[ob6aentb BCE [obaensieT Bce CUMBOIbI U3 BEPXHETO CMMNCKA B HWKHUIA CMUCOK.
[o6aBnTs ,El.o6aBn;1evT TeKyLwmmn CMMBOI BEPXHErO Crimcka B HWKHUIM cnucok. To e camoe
NPoOn3onaeT Npy ABOMHOM LLENYKE MbILLM HA CUMBOM N3 BEPXHENO Cnmncka.
Ncknountb MckniovaeT TEKYLLMA CUMBOST U3 HUXKHErO Crncka.
WckniounTb BCe OunL@EeT HMKHUI CMIUCOK.
MmnopTtuposatb [oGaBnseT BCe CMMBOIbI U3 HUXKHETO crvucka B GBUGNMOTEKY CUMBOIIOB CrOSI.
3akpbITb B3akpbiBaeT gnanor 6e3 nvnopTa.
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5.3 N3meHeHUe pa3mepa CUMBOJSIOB

Ansa n3MeHeHusi pa3Mepa CMMBOJSIOB HeOOXOOMMO OTKpbITb OKHO pefakTopa
CTPYKTYypbl cnosi. [lanee BbiOpaTb pexum obObekTa, KOTOPOMY Hafo MOMEHATbL pasmep.
[lna 3Toro B [OepeBe TUMOB M PEXUMOB LWENKHUTE Ha +, HaxoAslMhACA psgooM C

MHTEpPEeCYyLWNM TUMOM. W BblgenuTte PEXUM.

CTpykTypa cnosa - Teplo.boo x|
daiin [paeka
=] - = ') o
Coxpanute | Hoeewi... | Haamwme | Ommedime  BepHute
DEwme Pabora - MCToUHUK

H Chrtsons
% B &bl 4,aHHE Hazearue: IF'aﬁuTa Otpazeaw:

B [puruTHEE!
McTouHLE [patora) j

F Thns! W pessmme
2 5 MeToumir

Patiora

CHMEQ:

[£] Orenoven
(] Ysen pastiep: I‘IDD 3: UEET: I_ vl
[Z] Norpetirens HareHuTe... |
(] Hacochaa cranuus r—
Heaeei... |
(&1 Sapminka cocToAHME: | BraiousH =|
YuacTrm

(2] Apoccevpurowmil ysen
Zumn

[Z] MpaHuLa GaNaHCOB0MH MpUH.
[E] Y=enyuera I He yeenuurBaTE fonklE UKaZSHHAMD RaEMEDa
[Z] Neperdsrka

[Z] DofiweHHsIR NoTpetTenk
BerororarensHei yuactok

N o

v Macuratiposare

I OpMEHTHPOEETE NPW BECLE YaCTROE [ NMoeopasusars Ha 90 rpaa,

PucyHok 5.5 - Onanor CTpykTypa cnosi

B 0aHHOM OKHE MOXHO M3MEHUTE KOIMPMUUMEHT, HAXOOALWMNCS B CTPOKE pasmep.
[aHHbIn KO3PPUUMEHT 3agaeTcss B NPOLEHTax OT MCXogHoro pasmepa. Yem 6Gonblue
3HayYeHue KoaddpuLmeHTa, TeM KpynHee ByayT BbirngaeTb CUMBOSbI Ha KapTe (Mpy 0gHOM
n ToM xe macwtabe kapTbl). MNpn Haxatum Ha naHenn kHonkn CoxpaHuUTb Ha KapTe

nponsonaeTt nsMeHeHne pasMepoB CUMBOJIOB Ha YKa3aHHbIN KO3(PULNEHT.

5.4 M3meHeHMe n pegakTupoBaHue rpadMyeckoro CUMBOIia o6 beKTa

Ans “3MeHeHMs U pedakTMpOBaHWUsA rpaduyeckoro CMMBONA HEOGXOAMMO OTKPbITb
OKHO pefakTopa CTpYKTypbl crnos. [anee BbiGpaTb pexum o6GbekTa, KOTOPpOMYy Hado
N3MEHUTb CUMBOS. [INA 3TOro B AepeBe TUMOB M PEXMMOB LLIENKHUTE Ha +, HaxoasaLWwmics

paaoM C MHTEPECYLWNM TUNOM, MNMOCIIE Yero BblAeNTNTE PEXNM.
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Ecnu Bbl XOTUTE 3aMeHUTb CUMBOJT Ha HOBbIN (YXXe CyLLEeCTBYIOLWUI), TO HAXMUTE Ha
CTpenky B npaBov 4actu okHa CumBon u BbibepuTe AOpyron CUMMBOM OTOOpakaroLnn
AaHHbIN 06BEKT N3 BUBNNOTEKM rpacPnyecKnx CUMBOJSIOB.

CTpykTypa cnos - Teplo.boo * j x|
dain  Mpaeka
= Bt ‘ bt L2l o o =
Cosparure | Hoebwi.. | Yaanure | Ormenurs Bepruie | Bewog Copaska
[ Cron PabO0Ta - NCTOUHMK - THMbI M PEXHMbI
* Cursonel
) Baow ganre Hassarme: |Patiora Dépasew:

B MpumuTies!

= 23 Tuine u pesame: CUMBON: -

= & WetouHus i
[z] Patora

[2] Orratouen

McTouHuk [patora) v

Pl

HEBH

Hosei...

Ul

+

(Z] Yszen pasmep:

@ Morredirao F CreHa guamerpa Wameri..
&) 3agswnka COCTOAHME

& Yuactu Perynarop Hanopa Ha ofipaTHomM

(z1 utn

(2] Ysenyuera I Heyse® 2 SIS

(&] Nepembrika I” OpuermupoBath NpK BE0AE YdacTkoB | Tosopasnsats Ha 90 rpaa.

(2] Hacochas cranuma

(2] Jpoccenvpyiowmii yses !

(2] lMparuua GanaHcosoil n ¥ Macurg ‘ Apyroit curson
# (] O6otweHHsI NoTpeduT

HEBHEHEEH

[+ [ad BcnomorarensHei yyac

of | 2

PucyHok 5.6 - Ouanor CTpykTypa cnos

Ecnu xe Bam Hago HapuncoBaTb HOBbIN CUMBO, TO HaXXMUTE KHOIKY HoBbIn, nocne

4yero OTKPOEeTCSs1 OKHO rpadpnyecKoro peaakTopa ¢ YACTbIM JIMCTOM.

Ecnn Hago v3MeHUTb BHEWHUW BuA rpadumyeckoro cumBona oObekTa, HaxmuTe

KHONKY M3meHnTb. [MosIBUTCA OKHO rpadpnyeckoro pefakropa ¢ TeKYLWMM CUMBOSIOM:

! PenakTop CHMBONDE B3

RN ==

ArrrO0BceR
SN e T %%

Curson I

HazeaHue:

Touka NpuEsskM

H:ID— Y:IB—

UEeT akHa U eeT caTkM
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PucyHok 5.7 - lnanor Peaaktop cumBonos

Bonee nogpobHoe onucaHne paboTbl B rpacdmyeckoM pefaktope CMMBOMIOB MOXHO
paccMoTpeTb B CnpaBoYHOM nocobum no pabote ¢ NMMC ZULU B pasgene Pabota ¢

BEKTOPHbIMU CJ'IOFIMI/IlPe,EI,aKTOp CTPYKTYpbI cno;||Pe,u,aKTop CMMBOIJIOB.

5.5 Co3gaHne HOBOIO TUMNA U peXxnma pabotbl 06beKTa

BHuMmaHue: B cnoe TennoBbiX CeTeM MOXHO co3gaBaTb HOBble TUMbl OOBEKTOB
TONbKO NPW YCITOBUM, YTO OHWN HE Yy4aCTBYOT B MOAENMPOBAHUM CETH.

[na cosgaHna HOBOro Tvna OObekTa OTKPOWTE OKHO peaakTopa CTPYKTYpbl Cros,
HaXXMUTEe KHOMKY HOBLIW... M B BbiNagawowemM crnvcke BblibepuTe nyHKT HoBbI TvN unu

BblOepuTe NyHKT MeHto [NpaBka | HoBbIv Tun....

g Pat

+ || Hoeewd.. | Yaanime

- T

OEBIF [E#
Ak

PucyHok 5.8 Co3naHue HoBOro tvna

B cTtpoke HasBaHune OTKpbIBLIENCH 3aknagku BBeAUTe MNOSib30BaTeNbCKoe Ha3BaHue
cO34aBaemMoro Tuna, KOTopoe OOHOBPEMEHHO OTOOpasnTCa M B MNOSIBUBLLENCS CTPOKE
aepea TunoB. [anee Bblbepute rpaduyeckmin Tun co3gaBaemoro obbekTa (ecnm 3To
OOBEKT MHXEHEPHOW CeTW, TO HeoOXOAMMO KOHKPEeTU3MpOBaTb TUM KaK MCTOYHWUK,
notpebutenb, oOTCekawlee YCTPOMCTBO WNM npocTon ys3en). Ecnu Hago, 4TOObI
CO3[aHHbIA TUN MCNONb30Ban npeaBapuUTenbHO CO3daHHy 6a3y OaHHbIX, TO Afs 3TOro
Hago caenaTth LenyoK fieBOM KHOMKOW MbIWK NO cTpoke ba3a daHHbIX U B BbiNagalolem
cnucke ee BbibpaTb. Ecnu 6a3a gaHHbIX 3TOMY TUMY HE HYXXHA, 3TOT NYHKT Auanora MOXHO

He 3anoJIHATb.
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CrpykTypa cnos - Teplo.boo * ™ _XJ
®aiin  [paeka

Hoeeii... | Yaanute

CoxpaHute

A e

Ormerure B Boizog Cnpaska

&4 Cnoit I:L"i‘-'i’lh nEl,.

* Cursone

@ Basel garken Hasearue:  [Hoswii T ID: [14 _J
B Mpumuriies

=0 Tl — I papuqecKIi TUn:
® (& Heroums ' CHMBOABHEIA
‘:_ ::]—‘ ﬁsen . [V OfLEKT WHKEHEPHBIX CETEM
& arpefirens
Bl Hococnen craini " UCTOYHUK (" oTCekalwes YCTPOMCTED
# (Z] 3anemxka " notpetuTtens  (* ysen
a2y~
i “fﬂ YuacTiu " flunennoin
[ (Z] Odpoccenupyowi yses
& m u-”-I r. Y4 0T O r U7 CERGIGIU MM

# (2] MNparuua BanaHcosoiin
# (2] YsenyveTa

B MNepemerika BazagaHHbls

" TMaowagHo#n

+] [

=1

(2] DBobweHHs noTpedur

(4 BcnomorarensHeli yuat I [HeT Basb! AaHHbIx] LI
(2] Hosbli Thn

F

| —— 2

PucyHok 5.9 - ilnanor CTpykTypa cnos

[na cos3gaHns HOBOro pexuma paboTbl 0O0bekTa Hago B AepeBe Tunbl U pPexunmbl
YyCTaHOBUTb (BblAENWUTL) TWUM, AN KOTOPOro co3gaeTcs pexum. [lanee HaxaTb Ha naHenu
WHCTPYMEHTOB [uanora KHonky HoBbIW... U B BbiNagalLlem crnmcke ykasatb HOBbIN pexum
Unu BbIGpaTh NYHKT MeHIo Npaeka | HoBbIN pexum....

B cTpoke HasgaHue 3apaTb nonb3oBaTeNbCKOe Ha3BaHME pexuma, KoTopoe
OOHOBPEMEHHO 0TOOpa3nTCs M B MOSIBUBLLENCA CTpoke AepeBa. Ecnn pexum 3apaetca
ANs1 CUMBOJSIbHOIO TWMa, TO U3 BbiNagaroLwero Crnucka CMMBOMOB GUOBANOTEKM CMMBOSIOB
Cnosa HyXHO BblbpaTb TOT, KOTOpbiIM OygeTr oTobpaxatbcss pexum. Ecnu cumBson,
COOTBETCTBYIOWMI Tpebyemomy pexumy oTobpaxeHuss OTCyTCTBYyeT, CMMBON creayet
cos3gatb B pepaktope cumBonoB (KHonka Hosbi). Ecnu cywecTtsylowmin cMMBON Mo
KakKMM-TO  KpUTEPUAM He NoaXoAUT ANnA  OToOpaXeHua pexmma, ero  MOXHO

OoTpeaakKTnpoBaTb HaXXaTnem KHOMKAN N3mMeHUTb.
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Ecnu pexvm 3agjaetcs ons TUMNOB C NMHEWHbIM UMW MnAoWagHbIM rpaduyeckum
TMNOM, TOorda CUMBON 3adaBaTb He Hago, a HeobxoAMMO 3adaTb CTUMb OTOBpaxeHus,
UBEeT, TOMWUHY Ha 3KpaHe W1 TOMLLMHY Mpu nevaTu.

Ecnu pexum 3agaetca onsa cCMMBOMBHOMO rpadomMyecKkoro Tmna «06beKT UHXKEHEPHbIX
CETEN/MCTOYHMK», «ODOBEKT  WMHXEHEPHbIX ceTewn/oTcekawwee YCTPOWUCTBO» UMK
«JIMHENHbIN oObekT/oTCcekarowmny, Toraa Heobxogumo B pasgene CocTtosiHue BblbpaTb
COOTBETCTBYIOLLMI ANA AAHHOIO TUM U PEXUM.

[na kaxgoro cumBona, oTtobpaxatowero pexumm obbekTa MOXHO 3ajaBaTb €ero
pasmep, LBeT, napameTpbl MaclTabupoBaHWA CMMBOSIOB MpU M3MEHEeHMM MacwTaba
kKapTbl. MacwTabupyowmnn otobpaxeHne CUMBOSMOB KO3I(PUUMEHT 3agaeTcs B CTPOKe
Pasmep. Yem 6Gonbuwe 3HayeHne koadbduumeHTa, TeM KpynHee OyayT BbIrnggeTb

CMMBOIJ1bl Ha KapTe (I'Ipl/l OAHOM N TOM Xe maclwitabe KaprI).
x
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PucyHok 5.10 - Auanor CTpyKkTypa cnos

5.6 PeXnmMbl U COCTOAHUA OOBHLEKTOB cCeTn

BHumaHue: B cnoe tennoBbiX ceTen co3gaBaTb HOBblE PeXuMbl paboTbl 00bEKTOB
MOXHO TONbKO Ansa Tuna Y3en, NoTpebuTtens, Y4yacTok.

Pexumbl nompebumenel

Motpebutenn (tun ¢ ID = 3) MOXHO 3adaBaTb He ABYMsS pexumamun (nepsbin

BKINIOYEH, BTOPOM OTKMOYEH), a napaMn pPeXMMOB - HEYETHbI BKIHOYEH, YeTHbIN
OTKITHOYEH.
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OTa BO3MOXHOCTb MNO3BONSIET oTobpaxaTb noTpebutenenm c pasHbIMU CXeMamu
NPUCOEANHEHNS pasHbIMM CMMBOMNAMU ANSA pasHbiX pexumoB. Hanpumep pexumbl 1/2 -
npsamMoe npucoeanHeHne, pexumbl 3/4 - aneBatop, pexumbl 5/6 - HezaBUCUMOE
npucoeanHeHve 1 T.4.

HeyeTHbIN HOMeEp pexuma - noTpebuTtenb BKMAYEH YeTHbIn HOMep pexunma -
noTpebuTenb OTKIHOYEH

OTknoyaeMblt NOTpedbuTenb (HEYETHLIN PEXUM) NEPEXOOUT B PEXUM C HOMEPOM Ha
eguHnly 6onblue.

Bkntoyaembinn notpebutens (YETHbIN PeXnM) NepexoauT B PEXMM C HOMEPOM Ha

eQNHNUY MeHbLUE.

Pexumbl y4acmkoe mensnoeou cemu

Yyactkn (Tun ¢ ID = 6) MOXHO 3agaBaTb HE YETbipbMsS pPeXUMamun (BKIHOYEH,
OTKIIOYEH, OTKNIOYEH OOpaTHbIA, OTKMAYEH nofawwmn), a 4YeTBEpKaMn pPeXUMOB,
KOTOpble BOCMPUHNUMAKTCA NPpOrpamMmMon Tak:

Homepa pexummoB CocTosiHme

5, 9 n T.4. BKIOYEH

6, 10 1 T.4. OTKIOYEH

7,11 v T.4. oTKNOYEeH 0bpaTHbIM TpybonpoBoa

8, 12 1 T.4. OTKMNOYEH Nogatowmn Tpybonposoa

OTa BO3MOXHOCTb MO3BOMSIET pacyeTy OAMHAKOBO paboTaTb C yvacTkamu CeTw,
KOTOpble Ha kapTe MOoryT oTobpaxaTbCs No-pasHoMY.

CocTosiHMe OTCEeKalLmX YCTPOMUCTB

Tononornyeckass mMogenb UMeEET BO3MOXHOCTb HasHayaTb y4YacTKuM M OTCeKawuwme
y3nbl (3aABWXKKW), KOTOPblE MpU aHanmse CBA3HOCTM W MOMCKe MyTen NMpPOBOASIT TONbKO B
OLHOM HanpasneHuun (Hanogobue anoaa).

B penakTtope CTpyKTypbl Crnos Onsi TUNOBbLIX NIMHENHbLIN OOBLEKTOB, 3adaHHbIX Kak
OTCeKaloLLMI Y4aCTOK, KaXablA pexmuM MOXeT ObiTb 3a4aH OAHMM U3 YeTblpex COCTOSHUMNA:

CocTtosiHue:

BkntoyeH - NpoBOAMT BO BCEX HAMpaBfiEHNAX

OTKMOYEH - HE NPOBOAMT OT BXOASLLMX Yy4ACTKOB K BXOASALLMM 1 HaobopoT

MpsAmMasa npoBOAUMOCTb - MPOBOAMT OT BXOOALIMX YHACTKOB KO BXOAALWMM U

BbIXOOALLUM
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O6paTtHas NPOBOAMMOCTb - NMPOBOAMUT OT BbIXOASLUMX YHACTKOB K BbIXOASLUM U KO

BXOASALLUM
CrpykTypa cnos - Teplo.boo * 1y ﬂ
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PucyHok 5.11 - Aiuanor CTpykTypa crnos
57 CBA3b ¢ 6a3aMm AaHHbIX

Ana toro 4ytoObl NPOCMOTPETb KakKas 0asbl AaHHbIX MCNOJIb3YKOTCA CITOEM HYXHO

OTKPbITb OKHO pefakTopa CTPYKTypbl Cnosi U BblbpaTb B AepeBe NyHKT Basbl OaHHbIX,

nocrie 4Yero OTKpoeTCA 3aKnagka, cogepxawaa Crincok 0a3 gaHHbIX Cros:

CrpykTypa cnos - Teplo.boo * _ . ﬁ
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PucyHok 5.12 - Aluanor CTpykTypa cnos

3aknagka basbl gaHHbIX cCHabXxeHa cnegyoownmMmm KOMaHaHbIMU KHOMKaMU:

Cos0amb lMo3BonsieT co3gaTtb HOBYK Gasy AaHHbIX. [Mpy HaxaTum Ha 3Ty KHOMKY
nosiBuTca okHo HoBasi 6a3a gaHHbIX, B cTpoke HasBaHue 6a3sbl aHHbIX
Hago BNUcaTb Ha3BaHWe Ballen HOBOW Ba3sbl.

Lobasump Mo3sonsieT oobaBuTb yxe rotoByk 6asy AaHHbIX B CTPYKTYpPY CRoOS.
[Mocne HaxaTusi OTKpbIBAaeTCs CTaHOapTHOE OKHO Bblibopa dhanna, B
KOTOPOM Hafo ykasaTb Kakyl 6a3y AaHHbIX Bbl XOTUTe A06aBUTb U

HaXaTb KHOMMKY OTKp biTb.

[aHHasa kHonka GyaeT akTMBHA TOMbKO B TOM Crnyyae, eCcnv B CMUCKe
KoHcmpykmop BblaeneHa 6a3a gaHHbIX. OHa BbI3biBAaeT AManoroBoe okHO Penakrtop
0a3 [gaHHbIX, B KOTOPOM WMMEETCA BO3MOXHOCTb OTpedaKkTUpoBaTb
BblOENEHHYI0 B cnncke 6a3y AaHHbIX.
Yoanumsb Ypoandetr u3 cnucka BblaeneHHyr 6a3y AaHHbiX. YaganenHue npo-
N3ongeT TOMbKO B TOM cnyyae, ecnv aTta 6asa AaHHbIX He MUCMNOoNb3y-

eTCA HN OOAHUM U3 TUNOB CTPYKTYpPbI CINOA.

MogpobHee © co3gaHuUM W pefakTMpoBaHuM 6a3 AaHHbIX MOXHO Y3HaTb B
crnpaBo4Hom nocobum no padote ¢ NMC Zulu B pasgene CemaHTudeckne 6€3bl JaHHbIX.

KaxgbiM TMNom o6bEKTOB MOXET ObITb MCMONb3oBaHa 6a3a gaHHbIX. [1o ymonyaHuio,
npy CO30aHUKN Crosi BOAOMPOBOAHbIX ceTen, Ba3sbl A4aHHbIX CO34alTCs aBTOMaTUYECKN U

HaxoOATCs B OAHOW OMPEKTOPUMN C rpadoruyecKkum Crioem ceTu.
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Ona Ttoro 4tobbl NpocMmoTpeTb Kakas 6asa MCNonb3yeTcd TUMNOM OObekTa HYXHO
OTKPbITb OKHO pedakTopa CTPYKTYpbl CrOS M YCTAHOBUTb Kypcop Ha Tpebyembid Tvn
ob6bekTa. B cTpoke basa gaHHbIX 0TOBpasnTbCA Ha3BaHWE UCMONb3yeMoN Ba3bl JaHHbIX.

Ecnu Bbl x0TUTe 3aMeHUTb Mcnonb3yemyro 6asy OaHHbIX Ha HOBYK, TO cCAenvTe
LLenyoK neBOW KHOMKOM MbIWK Ha cTpoke basa paaHHbIX, Nocne 4ero nosiBUTCA
BbiMadatoLmnin CrncoK, U3 KOTOPOro Hago BbibepuTe HyXHyto 6asy (6asa gaHHbIX OOSMKHA

ObITb 3apaHee co3gaHa).

B Bbinagatowem cnvcke 6yayT cogepkaTbCsl ToNbko 6a3bl AaHHbIX crosi (Te 6asbl,

KOTOpblEe BUOHbI NMPpH Bbl60pe B AepeBe NyHKTa basbl ,ElaHHbIX).

CrpyrTypa cnos - Teplo.bon x|
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PucyHok 5.13 - Awanor CTpykTypa cnos

BHumaHune: Cnegyet yunTbiBaTh TO, YTO pasfnnyHble TUMbl OOBHEKTOB MCMOMb3YHOT
pasnuyHble 6asbl OaHHbIX, HO pasnuyHble pexuMmbl paboTbl O4HOro TMNa OOBLEKTOB
NUCronb3ylT OOHY W Ty Xe 06asy [aHHbIX, KOTopad MoAKMYeHa K AaHHOMY Tumy.
Hanpumep pexunmbl pabotbl ob6bektoB Tuna Y3sen (TennoBasi kamepa, PasseTsrneHue,

CmeHa guameTpa 1 T.4.) UCNonb3yloT OaHY 6a3y AaHHbIX, MOAKIIOYEHHYI0 K 06BbEKTY TUNa
Yaen (KAMERA.ZB).

5.8 MNeyaTb 06BLEKTOB, BXOASALMX B CTPYKTYpPY Cros
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[na neyatn o6bekToB Hado BbIOpaTb B MeHo dann nyHKT leyaTb... , nocne 4ero Ha

3KpaHe NOSsIBUTCS OKHO OT4YeTa Mo CTPYKType crosi. B aTom okHe MOXHO 3afaTb HacTPOMKM
Ans oTyeTa.

B 3aknagke 3aronoBokK HanuwmuTte MMSA 3arofioBka, 34ecCb Xe 3ajanTe napameTpbl
wpudpTa ana Hero. B 3aknagke Ctunu 3agante ctunu ang nevatu, Bolbepute napameTpbl
WwpudTta, U OTMETbTE ranodkamu Te 3MEeMEHTbl, KOTOpble Bbl XOTUTE BKMOYUTL B OTYET
(Tvnbl, pexumbl, 6a3bl). B 3aknagke Pasmepbl ycTaHoBUTE pasmepbl And obbekTtoB. B

3aKnagke CTpaHI/ILla napamMmeTpbl CTPpaHUL Ond nevyaTtul.
Mocne npon3seeHHbIX HACTPOEK MOXHO caenaTtb npe/J,BaleTeanbuZ NnpocCMOTpP

oTyeTa, 4Ns 3TOro Haxmute KHonky [MpocmoTp. Ecnv BCce HACTPOMKKM Bac yCcTpavBaloT, TO

HaXXMUTE KHOMKY MevaTsb.

[lns Bo3BpaTa B OKHO CTPYKTYpPbl CINOsi HaxXMuTe KHOnKy OTmMeHa.
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PucyHok 5.14 - Awanor CTpyKTypa cnos
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PucyHok 5.15 - Ainanor OT4eT No CTPYKType Cros
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6HACTPOWKU PACHETOB
Ana Toro 4tobbl OTKPLITL AMANOroBoe OKHO HAacTPOEK pacyeTa HaxaTb Ha naHenu

MHCTPYMEHTOB KHOIKY TennoequaenuquKue pacdemsbl N HaXaTb KHOIMKY HacmpoEIKu.

TennoruipasaMiecKie pacieTbl g =l

[I'lpumep TENN0BON CETH | Cnoﬁ.ul

Hanaaka I ﬂoaep&al T emMneparypHeIi rpaqaukl KOHcrpgKTopcxuﬁl Cepsuc]

[ CyuetomTBC =M Mpumep Tennosoi ceTu
[™ C yuerom yreyek CesepHaa
™ C y4erom Tennosbix noTeps
(:' 7 0 HOEM, TIOTEQHEM
€ [lo Waondums
["aleHue W3OBITOYHOro Hanopa
(+ JlpoccensHbivu Wasitami
" Connom 3nesaTopa

Packpacka ] <HeT> L]

Pacuer |I HacTpoiiku |I Cnpaska | S3aKpbme I

PucyHok 6.1 - [lnanoroBoe okHo Tennornapasnuyeckue pacyeThbl

[anee MoXHO BblbpaTb OAHY M3 CneayLnX 3aknagok:

—Tennosble noTepu.

—lMnoTHOCTL.

—YTeuku.

—[MpoTokon pacyeTa.

—[MoTepun Hanopa.

-BC.

3aknadka Tennoebie nomepu

B nosBuBLLUEMCA OMaAnNoroBoM OKHe B 3aknagke TensioBble NMOTEPU MOXHO U3MEHUTb
KO3(P(PULUMEHTBI MECTHbIX TEenmnoBbIX MNOTEPb, YYUTbLIBAKOLWMA  TenmnoBble MoTepu
apmaTypoln, KommneHcatopamu, onopamu. [lpn ycTaHOBKE Mapkepa B  OKHe
KomneHcupoBatb  TensioBble  MNOTEPU  pPacXoLom TennoBble notepwu oyoyT
KOMMEHCMPOBATLCA yBENMYeHWeM pacxoda TensioHOCUTENS, MakCuMmanbHoe yBenunveHue
pacxoga MOXHO 3agaTtb B OKHe MakcumanbHbli OTHOCUTENbLHLIA pacxod, Hanpumep
3HayeHue 1.5 o3Ha4vaeT, YTO pacxoq TensioHOCUTENS MOXeT BObiTb yBenudeH Ha 50%. B
okHe MuHuMManbHbIN OnameTp confa MOXHO WU3MEHUTb MWHMUMAnbHbIA - ANaMeTp

noabupaemoro conna anesaTopa.
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MapameTpbl NMApasM4ecKoro pacdyerTa " .

MpoTokon pacweral Pacxpac&al rBcC I Hcm:mﬂble.uahhblel Hasp
Tenaosbie noTepu | Morepy Hanopa | MaoTHoCTE I Yreuru

KO3 OuLHeHT MeCTHBIX TEMNoELX NoTepk [0 <=0.15 M) I 1.2
KoapduuneHT MecTHelx Tennose notepe (D > 0.15 M) | 1.15

g(omnencuposa’rb TeNA0EbIE NOTEpUH pacxmon{ [7

M aKk GCHMENEHBEIR OTHOCHTENBHBIE PacKoM IT 2

MuHHrManeHBIR aUaMeTp conna, M | 3
MUHUMaNEHBIE AWaMETD WaRGB], M | 3

| DK I OTreHa [PHMEHNT B l Cnpaeka

PucyHok 6.2 - lnanoroBoe okHo MapameTpbl ruapaBnmMyeckoro pacyera

3aknadka lNMnomHocmeb

B 3aknagke MNNOTHOCTb MOXHO M3MEHUTb NSIOTHOCTM BOAblI B NOAAOLWEM U O6paTHOM

Tpybonpoeogax. [lpy noBepoyHOM pacuyeTe nporpaMma cama MOXET BbIMUCINUTD

NMNOTHOCTb TenjioHOCUTENA B 3aBUCUMOCTMU OT TemnepaTtypbl, 014 3TOro HeobxoaMmo

OTMEeTUTb onuuto Onpe,qenmb NMOTHOCTb NO TeMnepaTtype TenJIOHOCUTENA.

MapamMeTpbl NTMAPaBNVYEecKoro pacyerTa o

MNpoTokon pacqe'ral P-acxpac&a] BC I chonhblenannblel Hasp
Tennosebie notepu | [Morepu Hanopa MacTHocTe Yreury

MaoTHOCTE BOAsl B NoOAaW eM TpYyGonposoas [T/m3) |0.9?5
MacTHOCTE Boak| B ofpaTHonM Tpydonposaae [(T/m3) |0‘975

MoeepouHbIl pacuer
[T OnpeaensTe NAOTHOCTE N0 TEMASPATYPE TEMNNOHOCHTENS

x|

| OK I OTmerHa EHMEHNT b Crpaera I

PucyHok 6.3 - lnanorosoe okHo MNMapamMeTpbl ruapaBnmM4ecKoro pacyera
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3aknadka Ymeuku
B 3aknagke YTeykm MOXHO U3MEHUTb A0SIM yTeyeKk U3 TensioBon CeTU U U3 CUCTEM
TennonotpebnexHns. 1o ymMonyaHWto YCTaHOBIEHbl HOPMUPYEMbIE YTEYKW, KOTOpble

coctaBnsaoT 0.25% oT o6bema TENMOBLIX CETEN UK CUCTEM TENNONOTpeBNeHns.

MapamMeTpbl TMAPABNMYECKOro paciyeTa _ 3_5]

lNpoToKon pacHeTa | Packpacka I BC I M croaHbBIE AaHHbIE | Hasp I
Tennoebie notepu | MNorepu Hanopa I MaoTHoCTE Yreuku

Hona yreuku vz Tennosoli cetu | 0.289%

Jona yreuxku us cucrem Tennonorpetaerna | 0.25 %

DK OTreHa T EHMEHNT B Crnpaeka

PucyHok 6.4 - lnanorosoe okHo [MapameTpbl rmgpaBnuyecKkoro pacyera

3aknadka lMpomokon pac4ema

B 3aknagke [Ilpomokon pacyema MOXHO 3adaTb OMuUUU MPOTOKOSIMPOBAHUSA
npoBeAEeHUs pacyeToB.

—YCcTaHOBMB MapKep HanpoTuB CTPOokM He BbIBOAUTL nNpoTokon pacyeTtoB LTI
npoTokon pacyeTta no scem LTI TennoBon cetu BbIBOAUTLCS He ByaeT.

—YCTaHOBMB MapKep HanpoTMB CTPOKM He BbIBOAUTb COOOLLUEHMSI O HE HAMOEHHbIX
nonsx pesynbTaToB cooOLieHna 06 OTCYTCTBYHOLWMX NONAX B Tabnvuax n 6asax gaHHbIX
no obbekTam BbIBOOUTLCA He ByayT.

—Mpn yctaHoBke mapkepa OTkno4UTL pacyeT GanaHca no Tenny v Boae He Gyger
paccunTbiBaTbCs ©OanaHc BblpaboTaHHOrO W 3aTpayeHHOro KonuyectBa Tenna W

TEeNnJIOHOCUTENA.
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—[pun yctaHoBke Mapkepa VrHopupoBaTb COOBLLEHNSI MO MCTOYHMKaM pacyeT byaet
[A0BOAMTLCS A0 KOHLA He3aBUCMMO OT HEMONAA0K Ha UCTOYHUKE.

—Mpn yctaHoBke Mapkepa BkniouyaTb B pacyeT Tynuku ©0e3 Harpysku Oyget
NPOM3BOANTLCS pacyeT BETBEN C y4yacTkamu, He OKaHYMBaKLIMECs NOTpedbutensamu unm
nepemMblykamn. OnpenensioTcs Hanopbl B y3nax 3Tux BeTBel. Ecnv B Komnblue 3akpbiTa
3a4BWXKa, TO B pe3ynbrate OyayT 3anucaHbl Hanopbl C pasHblX CTOPOH 3afBWXKKMW.
TemnepaTypa B y3nax TynMKOBbIX BETBEN He onpeaensieTcs.

—[Mpn yctaHoBKke Mapkepa ABTOMaTU4YECKM W3MEHSITb HanpaBfeHusi Yy4acTKOB
nporpamma npu 3aBepLUEHMN TMOPaBIINYECKOrO pacyeTa MOXeT aBTOMaTUYECKN U3MEHSITb
HanpaBeHUs y4acTKOB B COOTBETCTBMM C HamnpaBleHWEM ABWXKEHWUS TEMNOHOCUMTENs Mo

nopatoLiemy Tpy6onposoay.

MNapaMeTpbl rMAPABNMHECKOro pacieTa x|

Tennoebie noTepu I [MoTepu Hanopa I [MaoTHOCTE | Yreuku
Mpotokon pacyera F'-acxpacrcal rBC I Mcxo.ahble.qahhblel Hasp |

[T He BbiBoauTe cootWeHHs O HeHaRABHBIX NOASK PESYALT STOE
[” He seiBoguTe coofwenus of YNACTREX 6E3 Y3106
[T He etiBoauTt coofiueHusa o BhIKMOUYEHHEIR NOTPEGHT 2nay

[T OtkmouuTe pacyeT GanaHca no Tenny W Boae
[ MrHopupoBaTh COOBWERMA NO UCTONHAKEM

[~ BrawouaTe B pACcYET TYNUKK O3 HAFPYSKU
[~ ABTOMAETUMECKU MSMEHATE HANPABNEHWA YYSCTKOS
[ DunwaTe Nons OfLEKTOR, HE CEASAHHEIE C WCTOYHUK AMU

0K OrveHa [pyerHT b Crnpaska

PucyHok 6.5 - [lnanorosoe okHo [MMapameTpbl rmgpaBnuyecKkoro pacyera

3aknadka lMNomepu Hanopa

B 3aknagke Nomepu Hanopa MOXHO BblbpaTb METOAMKY pacyeTa NnoTepb Harnopa B
Tpybonposogax. Jlnbo no dopmyne AnbTwynsa, nubéo no dopmyne Hukypagse. Ons
Bbl6Opa yCTaHOBUTE MapKep HaANPOTUB HY>KHOMO UMEHMN.

B pasgene MakcumanbHbI Hanop, racumbli consioMm (B AONAX OT MWHUMarnbHO

Heob6xoanmoro)
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MOXHO yKas3aTb MaKCUMarbHbIA W30bITOYHbIA Hanop KoTopbii OyaeT noraiueH
connomM anesartopa. 1o yMOnyaHWoo yCTaHOBMEHO 3HAYeHWe 2, 3TO 3HAYUT, YTO COMIIOM
anesatopa OydeT noraweH Hanop, KOTOpbIM B [JBa pasa MpeBblllaeT MUHUMAaIbHO

HeobXxoaMMBbIN.

MapamMeTpbl rMAPABNMHECKOro pacieTa x|

[MpoTokon pacqe‘ral Pacxpac&al BC | Mcxonhblenaﬂublel Hasp I
Tennosbie noTepi MoTepk Hanopa MaoTHoCTE I Yreurm |

Pac4eT koo PPUUKEHTE rHAPABAHYECKOr0 CONPOTHBAEHWA NO
POpMYne

@ Baetuyag ¢ Huxypagae

M ak cuMankHLIl HANoP., racumMelid conaomM (B aonax or [2—
MUHUMANBLHO HEeo 6X0auMoro)

3anac Hanopa Ha SanonHeEHWE CHCTENMBI, M |5

[~ KoppekThposare HoMEp 3 nesaropa

OK Orrena [pUMEHET b Crnpaska

PucyHok 6.6 - [luanoroeoe okHo MMapameTpbl rmapaBnuyecKkoro pacyera

3aknadka N'BC

B gaHHOM 3aknagke MOXHO BKMHOYUTB/OTKIIOYMTL OMUMIO y4eTa HEPaBHOMEPHOCTU
noTpebneHns ropsyen Boabl NOTPEOUTENAMW ONA HANago4yHOrO0 M KOHCTPYKTOPCKOrO
pacyeToB. [na 3TOro0 YyCTaHOBMTE MapKep HanpoTuB HeobXoAMMOro HaMMeHOBaHUS
pacyeta. KoadbdumumeHT 4yacoBOW HepaBHOMEPHOCTU NOTpedneHna ropsaven BoOAbI
paccyMTbiBaeTCs B 3aBUCMMOCTM OT KONMMYECTBA XUTENen, KoTopoe Heobxoammo ykasaTb

npwv 3anosIHEHNN NCXO4HON MHAPOPMALUK NO NOTPEBUTENAM TENOBbIX CETEMN.

MNMapamMeTpel MMAPABIMYECKOro pacieTa _>E]
Tennoebie NnoTepu I Morepu Ranopa MaoTHOCTE | Yreuku

MNpoTokon pacqeral Packpacka [BC Mcxo.q.hble.uanﬂblel Hasp ]

YyuTbIBaTE HEPEBHOMEPHOCTE NOTPEGAEHHA FOPSAYEi BOAb!

I™ HanagouHen: pacuer
I” KoncrpykTopckuil pacust

K &3 PPUUMEHT B! Ya3C0E0MH HEPABHOMEPHOCTH

]Cﬂd1-101-95 :] I'Ipocmcn'pl
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PucyHok 6.7 - lnanoroBoe okHo MapameTpbl ruagpaBnnMyeckoro pacyera

KoathdmumneHT yacoBom HEPAaBHOMEPHOCTN MOXET BbITb paccunmTaHHa OCHoBaHuMK 3-
X HOPMaTUBHbIX JOKYMEHTOB:

—CHwul1 2.04.02-84;

—CIlM41-101-95;

—Bonoroackas P3K.

[na Bbibopa HaxaTb Ha KHOMKY j N B BbiNaBleM cnncke BblbpaTb HEOOXOAMMbLIN

HopmaTtme. [na Toro 4ToObl paccMOTPETb 3aBUCUMOCTb KO3hdULMEHTA OT uyucna

Xutenen HaxaTtb KHonky NMpocmoTp cripaBa OT crnvcka.

%
{cn4t-101-85 [~ | N
£ =1
Uncno wemenei | Ky | 2 4 |
150.00 515 .
250,00 450 2 4
360.00 410 &
o 35
500,00 a7 2
700.00 380 R o
1000.00 327 3 |
150000 309 g 22
2000 00 297 z 2
2500.00 290 =
3000.00 285 @ 1577
4000 00 278 g 1
i R
i : >
7500.00 265 2 g ! I ! !
10000.00 260 0 5000 1E+4 1.56+4  2E+4
20000.00 240 HYueno skatenei
Orrena

PucyHok 6.8 - [lnanoroBoe okHo KoacpduumeHTbl HacoBOW HEpaBHOMEPHOCTU

EduHuubi usmepeHusi

B cucteme nmeetcsi BO3MOXHOCTb 3aHOCUTb Harpysku y notpebutenen kak B kan/u,
Tak u B MBT. 1o ymonyaHuio Harpysku 3agatotca B ['kan/u.

[na Toro, To6bl NPOBEPUTL B KaKUX BENUYMHAX 3a4al0TCH HArpy3kun Hago:

1.3anyctutb mogynb pac4etoB ZuluThermo n BbiGpaTb CNon TENSOBOW CETU Haxas
kHonky Cnown...

2.MNepentn B 3aknaaky Cepsuc.
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3.HaxaTb kHOMNKy EQuHMLbI M3MepeHus.
4.B nosiBMBLWEMCS OKHe BblbpaTb Tpebyemble eauHuLbl M3MEPEHWUs Harpy3ok W

HaxaTb OK.

EAMHHLLE] H3HMEDEHHA ﬂ
TennnBsIE HarpLYs kL I [kanfac ™ I Ok

Mkanfyac

MET OTrEHz

PucyHok 6.9 - [InanoroBoe okHo EAMHMLLI u3MepeHus
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7HANAOOYHbIA PACYET TEMNJIOBOWU CETHU

7.1 OnucaHue pacyeTa

Llenbto npoBefeHUs HanagouvHbIX pacyeToB SBMSIETCHA CO34aHMe OnTMMalibHbIX
rMMOpaBfiM4ECKUX W TEMNMOBbIX PEXMMOB B TEMMOBbIX CETAX U cucTemax
Tennonotpebnenuns, pacnpegeneHnst TENSIOHOCUTENS Mexay noTpebutensMm B CTPOrom
COOTBETCTBMMU C UX TEMSIOBOW Harpy3Kown.

B pesynbTtate Hanagku BbINOSHAETCS pacyeT CMEeCUTESbHbIX U APOCCENUPYOLLMX
YCTPOWCTB:

—noabop n onpegeneHne guaMeTpoB COMeN 3N1eBaToOpoB y notpebutenen.

—noabop n onpefeneHne gMameTpoB COMeN Ha rpynnoBbIX 3nesaTopax.

—onpegeneHne [OuamMeTpoB OpoOcCCeribHbIX Wanb M MeCcT UX YCTaHOBKM Yy
notpebutenen.

—onpeaeneHne aMameTpoB APOCcCeSibHbIX Wanb n MecT ux yctaHoBku Ha LTI,

—onpeaeneHne anameTpoB KyCcTOBbIX Lwano.

PacyeTty nognexat TynuKoBble M KOSbLEBble TEMnoBble CeTW, B TOM 4uUcre C
NOBbICUTENIbHBIMM ~ HACOCHbIMW ~ CTaHUMAMU U APOCCENUPYIOLLMMU  YCTPOMUCTBAMM,
paboTatowme OT OAHOro NN OT HECKOSNBbKNUX MCTOYHMKOB.

Mpn Hanagke CcUCTEM LEHTPanNM3oBaHHOrO TeNnocHabXeHnsa npoun3BOANUTCS
TennornapaBnuyecknin pacyet TpybonpoBoaoB TEMNOBOM ceTu U aboHEHTCKUX BBOAOB ( C
Yy4E€TOM CXEM NPUCOEANHEHUS NOTpebuTenen K TenoBOn ceTn).

Hanago4yHbln pacdeT TennoBbiX CETEN MOXET MPOU3BOAUTLCH C Yy4EeTOM YyTevyek u3
TENMoBOM CETU U CUCTEM TennonoTpebrieHnsi, a Takke C y4eTOM TensnoBbiIX MOTEPb B

TpybonpoBoaax.

7.2 MUcxoaHble gaHHble AnA Hanago4YHoro pacyera

Mpexae Yem NpUCTYNUTL K Hanago4YHoMy pacyeTy HeoGXoaMMO 3aHecTu crieaylolme

ncxoaHble AaHHbIE!
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PekomeHOayuu rno 3aHeceHuUro UCXOOHbIX OaHHbIX:

—McxoagHble gaHHble pekoMeHayeTcsl BHOCUMTb CHavana ans y3noBbiXx 0ObEKTOB CETH,
TaKMX Kak UCTOYHMK, TENNOBble KamMepbl, NOTpedutenn n T. A4., a 3aTeM Yyxe Mo y4yacTtkam
TpyOONpoBOAOB TEMNOBOW CETMU.

-Ans Bcex OOBLEKTOB CETU, KPOME Yy4yacTKoB TpybonpoBOAOB, peKOMeHOyeTcs
3anonHuTb none Name, HanmeHoBaHMe o6bekTa, Tak Kak nMpyv NpPocMoTpe coobLueHun B
npoToKoNne pacyeTa, NpW MNOCTPOeHUM rpadmkoB, NpW pacnevatke pes3ynbTaToB
nporpaMmmon ncnonb3yetca nHpopMaums U3 JaHHOro Nons ANs HarnsgHoCTK.

—[pn HaNMYMM HaMMeHOBaHWUN BCEX Y30BbIX OOBLEKTOB CETU, HAMMEHOBAHNA Ha4van

M KOHLUOB Yy4aCTKOB pr60l’lpOBO,£I,OB ceTn MOXHO 3anmcatb aBTOMAaTU4ECKU, ONA ITOro

HY)>XHO: HaxaTb KHOMKY Tennoruapasnuvyeckne pacuyetbl 2 . BbibpaTb cnon Tennosomn
CeTM n3 Cnucka, Haxa KHonky Cnon... [NepenTtn Ha 3aknagky CepBuc. HaxaTb KHOMKY
Havana u koHubl y4acTkoB. [porpamma 3anonHuT nons HammeHoBaHWe Havana yvacTka u
HavmeHoBaHWe KOHUa yyacTka Ansg BcexX y4acTKOB aBTOMaTUYECKM.

'
* | BHumaHume: I'Ipe>|</:1,e 4YeM NPpUCTYynnTb K pacyeTy C y4eTOM TeENJOoBbIX NOTEPb U

yTeuyeK, peKkoMeHAyeTCs NPOBECTU pacyeT 6e3 ux yyeta.

Ansi Hanado4YHo20 pac4Yema 6e3 y4ema mensoebix Nomepb

Ins Bcex 0ObLEKTOB TennoBoM ceTu Heobxooumo 3apaTb 3HaveHue H_geo,
leope3nyeckas oTmeTka, M. Ecnm reogesvyeckMe OTMETKM HEWU3BECTHbI, TO MOXHO
MPUHATL MECTHOCTb MITOCKOW, 3aaB Ha Bcex 0ObekTax reoaesmyeckyto OTMETKY pPaBHYHO
HYT0.

—MO UCTOYHMKY;

—no noTpedbutensm

—CucTeMa OTOMMeHUs;

—CcucTemMa ropsiiero BoAoCHabxeHus;

—CUCTEMA BEHTUNALNM;

—no LTI

—CMCTEeMa OTOMIEHUS;

—CucTeMa ropsidero BOAOCHabXeHus;

—no 0606 eHHbIM NOTpebuTENsMm;

—nNo y4yaCTKaM CETH;
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—MNO HACOCHbIM CTaHUMSAM;

—No ApOCCENNPYIOLLNM YCTPOMUCTBaM

—BbluMcnsiemMas gpoccernbHas wanba;

—ycTaHaBnMBaemas gpoccernbHas wanba;

—perynaTop gaeneHnd (No pacnonaraemMomMy Hanopy);

—perynaTtop gaeneHna (No gaBreHuto B nogarowiem TpybonpoBoae);

—perynsaTtop gasnexHusa (no gasneHuto B obpatHom Tpybonposoae);

—perynsaTop pacxoga B nogatwllem Tpybonposoae;

—perynsTop pacxoga B obpaTtHom Tpybonposoae.

llo ucmo4yHuky mennoeol cemu:.

1)Nist, Homep ucTouHMKa - 3agaetcsa uumdpown, Hanpumep 1, 2 , 3 n 1.4. NO
KONMMYecTBy WCTOMHMKOB Ha npeanpuaTun. [locrne BbIMNOMHEHMS pacyeToB HOMeEp
ncTovHMka OyageT nponmcaH y Bcex 0ObekToB, KoTopble OyayT 3anuTaHbl OT [aHHOW
KOTENbHON.

2)T1 r, PacyeTHaa TemnepaTtypa B nopawwem TpybonpoBoge, °C - 3agaetcs
pacyeTHOe 3HayeHWe TemnepaTypbl CETEBOWM BOAbl B Mogawlem TpybonpoBoae, Ha
KoTopoe  Obli0  BbINOMTHEHO  MPOEKTUPOBAHWE  CUCTEMbl  LIEHTPAanM30BaHHOMO
TennocHabxeHus, Hanpumep 150 , 130 , 110 , 105 nnn 95°C. MakcmmanbHoe 3HayeHue
250°C.

3)Tgv_r, PacyeTtHas TtemnepaTtypa Ha 'BC, °C - 3agaeTtca pacyeTHOe 3HayeHue
Temnepatypbl BOAbl Ha CUCTEMY Tropsidero BOAOCHabXeHusi, Hanpumep 60, 65°C.
MakcumanbHoe 3HadeHune 65°C. MuHumanbHoe 3HaveHne 40°C.

4)Thz_r, PacuyeTHas TemnepaTtypa XonogHouM BoAbl 3uMHAA, °C - 3apaetcs
pacyeTHOe 3HayeHue TemnepaTypbl XONMOAHOW BOAbl 3UMHASA, Hanpumep 5°C.
MakcnmanbHoe 3HayveHue 20°C. MnHnmansHoe 3HadeHne 1°C.

5)Tnv_t, PacyeTHas TemnepaTypa HapyXHoro Bo3ayxa, °C - 3ajaeTcsa pacyeTHoe
3Ha4yeHne TemnepaTypbl HApPYXXHOro BO3A4yxa, KOTOPOEe MPUMHMMAETCs B COOTBETCTBMM CO
CHwuI. MnHumanbHoe 3HadeHne -60°C.

6)H_ras, Pac4yeTHbIW pacnonaraeMbii Hanop Ha BbIXoAe M3 UCTOYHUKA, M -
3afaeTca pacyeTHbIM pacnonaraembli Hanop (Pa3HOCTb MEXAy HanmopoM B Nogatoliem u
AaeneHvemM B obpaTtHOM TpybGonpoBoAax) Ha BbiIXoge M3 UCTOYHMKA, Hanpumep 20 , 30, 40
n T.40. MmeTpoB. Ecnu 3HayeHne pacyeTHOro pacnonaraemoro Hanopa Ha UCTOYHUKe 3aJaTb

3aBeOMO O4YeHb MarnbiM, Hanpumep 5 M, TO B 3TOM Cclny4ae pacnonaraeMbiii Hanop Ha
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nctovyHmke Oyaet nogobpaH aBTOomMaTudeckn. MakcumanbHoe 3HadeHne 250 M.
MuHuManbHoe 3HavyeHue 1 m.

7)H_obr, Pac4yeTHbln Hanop B oGpaTHOM TpybonpoBoAe Ha MCTOYHUKE, M -
3afaeTca pacyeTHoe 3HayeHue Hanopa B obpaTHOM TpybGonpoBOAE HA WCTOYHUKE,
Hanpumep 20 , 50 , 100 n T1.4. MeTpoB. PacyeTHbin Hanop B obpaTtHoMm Tpybonposoae
3afaeTca C Yy4eTOM reode3nyecko OTMETKM pPacrnosyioKEeHUs WCTOYHUKA, Hanpumep
reogesnyeckas otmetka 50 meTpos, Hanop B obpaTtHom Tpybonposoge 20 MeTpoB, Toraa
pacyeTHbIN Hanop B obpaTHOM TpybonpoBoge Ha UCTOYHUKE paBeH 50 + 20 = 70 meTpoB.
MwnHumarnbHoe 3HadeHue 0 M.

8)Mode, Pexxum paboTbl MICTOUYHMKA - YKa3bIBAETCA PeXMM paboTbl MCTOYHMKA, ONS
3TOro BCTaTb Ha COOTBETCTBYIOLLYH CTPOKY WU HaXaTb Ha KHOMKY », B BbiNaBLIEM MEHHO

Bbl6paTb HeobxoaMmoe HanMeHoBaHNe pexuma p860TbI.

4 4 v M |-y W E

......................

|__| Terywas sanuck | Janpoc | Baza | OteeT |

4l
F'acyeTHan TerMNepaTupa HApYHHON O Bosgysa, ‘:_l
T ERYULAA TEHNERAT YPa B0 B MO0 EKWLER TPY-08
Teryw an TeHNeparypa  HapysHoro eozauxa, T
PacyeTHRI PACAONER. HAMOR Ha BRIXOAS WS HoTau _|
F'acyeTHEIM HaNop B 0OpaTH. TR-LE Ha MCTOYHMEE,
Feskuid paSoThl MCTOYHMK A |
M aK CHMANEHEIER PCHO0 H3 MOQMHTEY, T B eneHHEIR HET DYHUE. |
T EKYULMA HACAONET. HAMOD HA BRIKOAE M3 WCToMHW [TOLMMTIH HET, i CHPOBaH PacTIoNarasteli Hanop |
TERYW A HAMNOP B OBPETH, TR-LE HA MOTOMHMIE, 14 | OAMMTEM HET, GUKCUPOBSHD ASBNEHWE & DEPATHUKE

MpoaoNELTENEHOETE PAGOTE! CHETEME! TEMAOCHS! MoanHTH.a Heor pak4ena 5
T e e ——— MOANMTKA OF PAHAYEHS S30EHHEIM SHAYEHUE "I

PucyHok 7.1 - OkHO cemaHTU4YecKkon uHdopmavmm

Pexxumbl pabombl UCMOYHUKA:

1)BblaeneHHbIN UCTOYHUK - UCTOYHUMK ByaeT onpegensiowmm npu pabote Ha ceTb.
B aToM cnyyae gaHHbIN UCTOYHUK ByOeT XxapakTepu3oBaTbCsa pacyeTHbIM pacnonaraeMbiM
HaNopoM, pacyeTHbIM Hanopom B obpaTHOM TpyOonpoBOAE M MakKCMMarnbHOW NOLMUTKON
CETU, KOTOPYI OH MOXeT obecneunTs.

2)MloannTkn HeT, (PMKCUPOBAH pacnofioraemMbii HaNop - WUCTOYHUK HEe umeeT
CBOEN MNOoANUTKW, pacnonaraembln  Hanop Ha 3TOM MWCTOYHWKE NOAAEPKMBAETCS
NMOCTOSIHHbIM, @ Hanop B obpaTHoMm TpybonpoBoge 3aBUCUT OT pexuma paboTbl ceTn u

onpenendroero NCToOYHUKa.
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3)MoannTtkn HeT, PpUKCUMpPOBaAHO AaBneHMe B obpaTHUKE - UCTOYHWUK He nmeet
CBOEN MOANUTKW, HO noadepxuBaeT Hanop B obpaTHoMm TpybonpoBoge Ha 3agaHHOM
YPOBHe, Npu 3TOM pacnonaraeMblil Harnop MeHAeTCa B 3aBUCUMOCTU OT pexuma paboThbl
ceTu N onpeaenstoLwero CTOYHMKa.

4)MopanuTKka He orpaHuyYeHa - WCTOYHMK, MWMELWMA MOAMUTKY C 3afaHHbIM
pacyeTHbIM pacronaraeMbiM HanopoMm W pacyeTHbIM Harnopom B obpaTHOM
Tpybonposoae.

5)loannTtka orpaHM4YyeHa 3afaHHbIM 3Ha4YeHUEM - WUCTOYHMK, WMEKLNiA
PUKCMPOBaHHYIO MOAMUTKY C 3aJaHHbIM pacyeTHbIM pacnonaraeMbiM Hamnopom. Hanop B
obpaTHOoM TpybonpoBoge Ha UCTOYHMKe OyaeT 3aBUCETb OT BEMWYUHBI 3TOM MNOAMNUTKM,
pexuma paboTbl CUCTEMbI U COCEQHUX NCTOYHUKOB BKITHOYEHHbIX B CETb.

Mo nompebumensm mennoeol cemu:.

N_schem, Homep cxembl nogknyYeHUs notTpeduTensa - Heobxoanmo BbIGpaTb
pacyeTHY0 CXemy MNoaKNi4YeHuss noTpebutens K TennoBoW CeTu, ANS 3TOro, BCTaB Ha

COOTBETCTBYIOLLIEE MOME 3anuMce OKHA CEeMaHTUYECKOM MHGOopMauuu No noTpeduTtento

Ha)kaTb kKHorky O63op E
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PucyHok 7.2 - OgHa u3 pacyeTHbIX CXeM noacoeauHeHUs notpebutens
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B cTtpoke [loTpeGutenb, HaxaB | MOXHO BblGpaTb CXeMy MOOKIOYEHMS
notpebutens wmn3 28 cyuwecrtByowmnx. BbibpaB HeobxoaumMylo cxemy HaxaTb KHOIMKY
Bbibop. Huxxe npuBeaeH CnMcoK CyLLIECTBYOLLMX CXEM NOAKIMIOYEHUS:

1.0606LWeHHbIN NOTPeBUTENb C OTKPbITbIM Bogopasbopom Ha MBC u He3aBMCUMbIM
npucoegnHeHnem CO.

2.MeCTHbIN TennoBOW MYHKT C OTKPbITbIM Bogopasdbopom Ha MBC u aneBaTtopHbIM
npucoegnHeHnem CO.

3.MecCTHbIA TennoBoWM MYHKT C OTKPbITbIM Bogopasbopom Ha MBC n HesaBUCUMbIM
npucoegmHeHnem CO.

4.MeCTHbIA  TENnOBOM MNYHKT C  OTKpbITbIM  Bogopa3dbopom H [BC wu
HenocpeacTBeHHbIM npucoegmHeHnem CO.

5.MecTHbIN TENNOBOW NYHKT C OTKPbITbIM Bogopasbopom Ha BC u HacocHbIM
npucoeanHeHnem CO.

6.0606LWeHHbIN NoTpebutens ¢ OTKPbITbIM Bogopasbopom Ha NBC n 3aBucuMbIM
npucoegnHeHnem CO.

7.MeCTHbIN  TEennoBOW  MYHKT C  ABYXCTYNeHYaTbiM  nocnefoBaTesibHbIM
nogknoyeHnem nogorpesatenen NBC n anesatopHbiM npucoeanHeHnem CO.

8.MeCTHbIM  TennoBoM  MYHKT C  ABYXCTYMNEeH4YaTblM nocrnegoBatesnbHbIM
nogkntoyeHnem nogorpesatenen 'BC n HesaBncuMbiM npucoegnHeHnem CO.

9.06006LeHHbIN notpebutens C  [ABYXCTyneH4aTbiM nocrnegoBaTtesbHbIM
nogknoyeHnem nogorpesatenen NMBC n 3aBucuMbIM (HacocHbIM) npucoegmHeHmem CO u
B.

10.0606wWeHHbIN ~ noTpebutens € ABYXCTyNneH4YaTbiM  nocrnegoBaTeribHbIM
nogkntodeHnem nogorpesatenen 'BC n He3aBucnmbiM npucoegnHeHnem CO n B.

11.MeCTHbIN ~ TennoBOM  MNYHKT C  ABYXCTYNeH4YyaTbiM  nocrnegoBaTesibHbIM
noaKno4YeHnem nogorpesarenemn BC n HaCOCHbIM (HenocpenCTBEHHbLIM)
npucoeanHernem CO.

12.00600LLEeHHbIN notpebutens C  OBYXCTyNeH4YaTbIM nocnenoBaTenbHbIM
nogkntoyeHnem nogorpesarenen NBC n 3aBncumbiv npucoeamnHeHnem CO.

13.MeCTHbIN TENnNOBOW MNYHKT C [ABYXCTYNEH4YaTbiM CMELUaHHbIM MOAKMIOYEeHNEM

nogorpesatenen NBC 1 aneBatopHbIM npucoeguHeHnem CO.
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14.MeCTHbI TENnOBOM MNYHKT C ABYXCTYMEH4YaTblM CMELUaHHbIM MOAKITYEHNEM
nogorpesatenen NBC 1 He3aBucMMbIM npucoeanHeHnem CO.

15.0606LeHHbIN NOTpebutens C ABYXCTyneH4YaTbiM CMELUaHHbIM MOAKMIOYEHNEM
nogorpesatenen BC u 3aBucnMbIM (HacocHbIM) npucoeanHeHnem CO n B.

16.0606LeHHbIN NOTpebutenb C ABYXCTyNeH4YaTbiM CMELUAHHbIM MOAKMAYEHNEM
nogorpesatenen BC n He3aBucumbiM npucoeanHeHnem CO u B.

17.MecCTHbI TENnOBOW MNYHKT C ABYXCTYMEH4YaTblM CMELlaHHbIM MOAKITYEHNEM
nogorpesatenen NBC 1 HacocHbIM (HenocpeacTBEHHbIM) NpucoeamnHeHnem CO.

18.0606LeHHbIN NOTPpebuTenb C ABYXCTyNeHYaTbiM CMELLAHHbLIM MOAKMYEHNEM
nogorpesatenen NBC n 3aBucnmbiM npucoegmHeHmem CO.

19.MecCTHbIN TENMOBOW NYHKT C NapannenbHbiM NoaknoveHnem nogorpesatens NBC
1 aneBaTopHbIM npucoeanHeHnem CO.

20.MecCTHbIM TENNOBOW MYHKT C napannesnbHbIM NoaknodeHnem nogorpesatens BC
N He3aBUcUMbIM npucoeanHeHnem CO.

21.0606WeHHbIN NoTpedbuTenb ¢ napannefibHbiM NOAKMYEHNEM noaorpesaTenen
MBC n 3aBncnMbIM (HacocHbIM) npucoeanHeHnem CO n B.

22.0606LeHHbIN NOTpebuTenb C napannenbHbiM NOAKITYEHMEM nogorpeBaTenen
BC v He3aBucumbIM npucoegmHeHnem CO n B.

23.MecCTHbIN TENNOBOW NMYHKT C NapannenbHbIM NoaknioveHnem nogorpesatens NBC
N HenocpeacTBEHHbIM (HAacocHbIM) npucoeguHeHmnem CO.

24.06006LWWeHHbIN noTpebuTenb ¢ napannenbHbiM MNOAKMYEHMEM MOOOrpeBaTens
BC n 3aBncumMbIM npucoeamnHeHnem CO.

25.MeCTHbIN TeNNOBOW MYHKT C BEHTUNSALUMOHHOW Harpy3komn.

26.MeCTHbI TENNOBOW MNYHKT C OTKPbITbIM BOAOPA3bopoM M  LIMPKYNALNOHHON
NUHNEN.

27.MecCTHbIN TennoBoKn NyHKT ¢ nogorpesatenamu [BC.

28.MecCTHbIN TENNOBOW NYHKT C NapannenbHbIM nogkntodeHnem nogorpesatens BC

N HenocpeacTtBeHHbIM NpncoegnHeEHNeEM CO.

HaHHble no nompe6umenﬂM mennoeou cemu npu Haau4Yuu cucmembl
omorjieHus.
HesaBnMcnMMO OT TUNa MNOAKIHOYEHNA CUCTEMbI OTOMSEHUA HEOOXOAMMO 3aHEecTu no

I'IOTpe6I/ITeJ'IFIM cneagywwime gaHHble:
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1)Qo_r, PacuyeTtHas Harpy3ka Ha otonneHue, lkan/4 - 3agaeTcs pac4veTHas
Harpyska Ha OTonfieHne B COOTBETCTBMM C pacHETHbIMU aHHbIMU. Harpyska moxeT ObiTb
3agaHa kak B [kan/y Tak n B MBT. Kak M3MeHUTb eguHuUbl U3MEPEHU CMOTpUTE B
pasgene Hactpouka pac4yeToB.

2)T1 r, PacyeTHaa Temn. ceT. BoAbl Ha Bxoae B notpeb., °C - 3agaetcs
pacyeTHOe 3HayeHwe TemnepaTypbl CEeTeBOW BOAbl, Ha KOTOpoe Oblfo BbIMNOMHEHO
NPOEKTUPOBaHME CUCTEM OTOMSIEHUSA U BEHTUNAUMK, Hanpumep 150, 130, 105 nnn 95 °C.

3)Reqgul_G, lNpuaHak Hanuuus perynsaropa Ha otonneHune - 3apaeTtca undpon ot 0
no 2.

0 - perynsaTopa Ha CUCTEMY OTOMSMEHUS HET; 1 - YCTAHOBIEH perynsatop pacxoaa; 2 -
YCTAHOBIIEH PErynaTop OTOMMAEHUs. 3 - YCTAHOBMIEH PErynsaTop pacnonaraeMmoro Hamnopa
Ha nogatowem TpybonpoBoae.

B 3aBuCMMOCTM OT TuMa NOAKMIOYEHUS CUCTEMbI OTOMMEHUA HeobXoaMMO 3aHecTu
AOMOMHUTENbHbIE AaHHbIE.

—3aBncMMoe NOJKITYEHNe C 3N1eBaTOPHOM CMELLEHNEM.

—3aB1CMMOE NOAKMYEHNE C HACOCHBIM CMELLEHNEM.

—3aBu1cMOe NOAKMYEHNE C NPAMbIM NPUCOEANHEHNEM.

—Hes3aBuncrnmoe nogkntoyeHune.

HaHHble no nompebumensm mensoeolu cemu rMnpu 3asucumoll cucmeme
omorsieHusi ¢ 3/ieeamopHbLIM CMeWeHUeM

[aHHas cuctema OTOMNEeHMA MPUCYTCTBYET B CxeMax NoakniveHus notpebutenen
Ne: 1, 2,6,7,12,13, 18, 19, 24.

[na gaHHoro Tmna nogkio4YeHnst CUCTEMbl OTOMNSIEHUS LONONHUTENbHO HEO6X0AMMO
3aHecCTn crnegyrowme gaHHble no noTpedutensam TensioBon CeTu:

1)T3_r, Pac4yeTtHas TemnepaTtypa Boabl Ha Bxoge B CO, °C. - 3apgaetcsa
pacyeTHoe 3Ha4yeHue TemnepaTtypbl TEMMAOHOCUTENS Ha BXOAEe B CUCTEMY OTOMSIEHUS, Ha
KoTopoe 6bIN0 BbINONTHEHO NPOEKTUpOBaHune, Hanpumep 105 unm 95 °C.

2)T2_r, PacyeTHas TemnepaTtypa BoAabl Ha Bbixoge u3 CO, °C. - B3apaetca
pacyeTHoe 3Ha4yeHne TemnepaTypbl TENSIOHOCUMTENSA Ha BbIXO4E W3 CUCTEMbl OTOMMEHUS,
Ha KOTopoe 6bINo BbINOMHEHO NPOEKTMpoBaHMe, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas TemnepaTypa BHyTpeHHero Bo3ayxa agna CO, °C. -
3agaeTcs  pacdeTHOe 3HavyeHMe TemnepaTtypbl BO3dyxa BHYTpM  OTanMBaeMbixX

NOMELLLEHUI NPU NPOEKTUPOBAHUM CUCTEMbI OTONNEeHus, Hanpumep 20, 18, 16 nnn 10°C.
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4)Hso_r, PacyeTHbI pacnonaraembin Hanop B CO, M. - 3agaeTcs pacyeTHoe
3Ha4yeHWe pacnonaraemoro Hamnopa (pac4yeTHoe COMpOTUBNEHNE CUCTEMbI OTOMMNEHNS) NpU
NPOEKTUPOBAHUM cuUCTeMbl oTonneHusa, Hanpumep 1.0, 1.5 M BOA. CT. ANA 35ieBaTOPHbLIX
CXEM MPUCOEANHEHNS.

lpu 3asucumolu cucmeme omorisieHUs1 ¢ HaCOCHbIM CMeweHuUeM

[aHHas cuctema oTonNneHMs NPUCYTCTBYET B CXeMax NOoAKMYeHus notpebutenen
Ne: 5, 9, 11, 15, 17, 21, 23.

[Ana gaHHoro Tmna NoakMio4YeHns CUCTEMbI OTOMNSIEHUSA LOMNONHUTENbHO HeEOBX0AMMO
3aHeCcTu criegyloLlme AaHHble No NoTpebutensam TennoBon ceTu:

1)T3_r, Pac4yeTtHas TemnepaTtypa BoAabl Ha Bxoge B CO, °C. - 3apaetcsa
pacyeTHoe 3HadyeHue TemnepaTypbl TENNOHOCUTENS HA BXOAE B CUCTEMY OTOMSIEHUS, Ha
KOTOpoe BbINOo BbINOMIHEHO NPOEKTUPOBaHME, Hanpumep 105 unm 95 °C.

2)T2_r, PacyeTHas TemnepaTtypa BoAabl Ha Bbixoge u3 CO, °C. - 3apaetcs
pacyeTHoe 3HayeHne TemnepaTypbl TENSOHOCUTENS Ha BbIXO4E M3 CUCTEMbl OTOMMEHMS,
Ha KOTOpoe BbIo BbINONIHEHO NPOEKTUPOBaHMe, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas TemnepaTypa BHYTpeHHero Bo3gyxa ansa CO, °C. -
3agaeTcss  pacdeTHOe 3HavyeHMe TemnepaTtypbl BO3dyxa BHYTPM  OTanMBaeMbIX
NOMELLEHMI NPU NPOEKTUPOBAHUM CUCTEMBI OTONNEHUs, Hanpumep 20, 18, 16 nnn 10°C.

4)Hso_r, PacuyeTtHbin pacnonaraembin Hanop B CO, m. - 3agaetca pacyeTHoe
3Ha4eHWe pacnonaraemoro Hanopa (pac4yeTHoe COMpOTUBNEHME CUCTEMbI OTOMMNEHNS) NpU
NPOEKTUPOBAHUM CUCTEMbI OTOMSIEHUNA, Hanpumep 2, 3, 4 M. BO4. CT. Af19 HACOCHbIX CXeM

npucoeanHeHunA.

HaHHble no nompebumensiMm mensioeoli cemu npu 3asucumoll cucmeme
OomonJieHusi ¢ NPsIMbIM MPUCOEOUHEeHUEeM

[laHHas cuctema OTOMNEeHNA MPUCYTCTBYET B CXEMaxX MOOKITYEHUs noTpeburtenen
Ne: 4, 28.

[ns gaHHOro TMna NoaKYeHUs CUCTEMbI OTOMMEHNS OOMOMHUTENBHO HEOOX0AUMO
3aHEeCTu crneayrLwme gaHHbIe Mo NoTpeduTensam TenOBON CETH:

1)T3 r, Pac4yeTtHas TemnepaTtypa Boabl Ha Bxoge B CO, °C. - 3apgaetcsa
pacyeTHoe 3HadeHue TemnepaTtypbl TEMNNIOHOCUTENS HA BXOA4E B CUCTEMY OTOMMEHMUS, Ha

KoTopoe ObIfi0 BbINOIHEHO NPOEKTUpoBaHue, Hanpumep 105 nnum 95 °C.
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2)T2_r, PacyeTHas TemnepaTtypa BoAabl Ha Bbixoge u3 CO, °C. - 3apaetcs
pacyeTHoe 3HavyeHue TemnepaTypbl TENIOHOCUTENS Ha BbIXOA4E M3 CUCTEMbl OTOMNIEHUS,
Ha KOTOpoe BbINo BbIMOMIHEHO NPOEKTUPOBaHMe, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas TemnepaTypa BHYTpeHHero Bo3gyxa ana CO, °C. -
3agaeTcs  pacdeTHOe 3HavyeHMe TemnepaTtypbl BO3dyxa BHYTPM  OTanMBaeMbIX
NoMeLLEHNI NPU NPOEKTUPOBAHUM CUCTEMbI OTONNEHUs, Hanpumep 20, 18, 16 unn 10°C.

4)Hso_r, PacyeTHbin pacnonaraembin Hanop B CO, M. - 3agaetcsa pacyeTHoe
3Ha4yeHWe pacnonaraemoro Hamnopa (pac4yeTHoe COMpOTUBNEHNE CUCTEMbI OTOMNMNEHNS) NpU
NPOEKTUPOBAHUN CUCTEMbI OTOMIEHUS.

HaHHble no nompebumensiMm mennoeoli cemu rnpu He3asucumol cucmeme
omornneHusi

[aHHas cuctema OoTOMNEeHMs NPUCYTCTBYET B CxeMax NoaknyeHus notpebutenen
Ne: 1, 3, 8, 10, 14, 16, 20,

22.

[na gaHHOro Tmna nogkMio4YeHns CUCTEMbI OTOMNSIEHUSA AOMNONHUTENbHO HeO6X0aMMO
3aHecTu criegyouime

AaHHble NO NoTpebuTensam TennoBOW CETH:

1)T3 r, Pac4yeTtHaa TemnepaTtypa Boabl Ha Bxoge B CO, °C. - 3apaetcsa
pacyeTHoe 3HadeHne TemnepaTypbl TENNOHOCUTENS HA BXOA4E B CUCTEMY OTOMMEHUS, Ha
KoTopoe 6bINo BbINONIHEHO NPOEKTUpOoBaHue, Hanpumep 105 unm 95 °C.

2)T2_r, PacuyeTHas TemnepaTtypa BoAabl Ha Bbixoge u3 CO, °C. - 3apgaetcs
pacyeTHOe 3HayeHue TemnepaTypbl TENNOHOCUTENS Ha BbIXO4e M3 CUCTEMbl OTOMMEHMS,
Ha KOTopoe 6bINo BbINOMHEHO NPOEKTMpoBaHMe, Hanpumep 70°C.

3)Tvso_r, PacyeTHas TemnepaTypa BHyTpeHHero Bo3ayxa agna CO, °C. -
3agaeTcs  pacdeTHOe 3HavyeHMe TemnepaTtypbl BO3dyxa BHYTPUM  OTanMBaeMbixX
NoMeLLEeHMI NPU NPOEKTUPOBAHUM CUCTEMbI OTONNEeHUs, Hanpuvep 20, 18, 16 nnn 10°C.

4)Nsec_so, KonuyectBo cekuumnn TO Ha CO., wt - 3agaeTcs KONMYECTBO CEKLUN
Tennoob- MEHHOro annaparta CUCTEMbl OTONNEHNS, Hanpumep 1, 2, 3n 1.4.

5)Hsec_so, MNMotepu Hanopa B 1-ou cekumn TO Ha CO., m - 3agaetca BennumHa
noTepu Hamnopa B OAHOMW CeKLMM TeNNOOOMEHHMKa CMCTEMbl OTonMeHns, Hanpuvep 0.5, 1,
1.5 m. BOA. CT.

6)Ngr_so, KonuyectBo napannenbHbix rpynn TO Ha CO., wrt - 3apaetcs

KONMM4YeCTBO MapannesribHbIX rpynn TennoodMeHHOoro annapara CUMCTEMbI OTOMJNIEHUSA.
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7)T1to_so, PacyeTtHas Temn. ceT. Boabl Ha Bbixoge u3 TO, °C. - 3apaetcs
pacyeTHOe 3HayeHuMe TemnepaTypbl CETEBOW BOAbl Ha BbIXxode M3 TennoobMeHHuKa
cucTeMbl oTonneHus, Hanpuvep 70°C.

8)T2r_obr, PacyeTHas Temn. ceT. Ha Bbixoge u3 nortpedbutens, °C. - 3agaeTtcs
pacyeTHoe 3HayeHWe TemnepaTypbl CeTeBOM BOAbl Ha BbIxoge W3 noTpebuTens,
Hanpumep 70, 75°C.

HdaHHble no nompebumensM mennoeolu cemu npu Haauyuu cucmembl
eeHmMunayuu

Cnctema BEHTUNALMM NPUCYTCTBYET BO BCEX cXxeMaX Kpome cxembl Ne 26 n cxembl
Ne 27.

Mpn OTCYTCTBUM HArpyskM Ha BEHTUNAUMIO, CUCTEMA BEHTUNALMM B CXEME
NpUCoeaNHEHNS He YYUTbIBAETCA N B pacyeTax ydacTBoBaTb He byaer.

Mpn HanmMuMm cuctembl BEHTUMALMM HEODOXOAMMO BHECTUM crnefyroline WUCXOLHble
AaHHblE:

1)Qsv_r, PacyeTtHas Harpy3ka Ha BeHTunaumwo, [kan/y. - 3apgaetcs
nonb3oBaTtesnieM no NPOEKTHbIM AaHHbIM. [1py OTCYTCTBUM NPOEKTHLIX OAHHbBIX pac4eTHble
TENMOBble HAarpyskM Ha BEHTUNSAUMIO MOryT ObiTb OnpedeneHbl No HapyXHOMy obbemy
30aHNa N NOBEPXHOCTM Harpesa TennonoTpebnawwero obopynoBaHus. Harpyska
MOXeT ObITb 3agaHa kak B [kan/y Tak n B MBT. Kak M3MeHUTb eauHuLbl U3MEpPEHUI
cmoTpuTe B pasgene Hactpownka pacuyeToB.

2)Tvsv_r, PacyeTHas Temn. BHyTpeHHero Bo3ayxa ans CB, °C. - 3apaetcs
pacyeTHoOe 3HavyeHue TemnepaTypbl BO3gyXa BHYTPU MOMELLEHUA NPU NPOEKTUPOBAHUMU
CUCTEMbI BEHTUNAUMN, Hanpumep 20, 18, 16°C n 1.4.

3)Tnsv_r, PacyeTHas Temn. HapyxHoro Bo3gyxa ana CB, °C. - 3apaetcs
pacyeTHoe 3HayeHue TemnepaTypbl HAPYXXHOro Bo3gyxa Mpu NPOEKTUPOBAHUN CUCTEMBbI
BEeHTUNAUMK, Hanpumep -20, -15, -10°C n 1.4.

4)Hsv_r, PacyeTHbIW pacnonaraembin Hanop B CB, M. - 3agaetca pacuyeTHoe
3HayeHWe pacnoriaraemMoro Hanopa (pacyeTHoe CONpoTUBIiEHME Kanopudepa, M BOA.CT.)
npwu NPOEKTUPOBAHUM CUCTEMbI BeHTUnauuu, Hanpumep 0.5, 1.0, 1.5 m. n T.A4.

5)Klapan_sv, Mpu3Hak Hanuuua perynupyrowero knanaHa Ha CB. - 3apaetcs
undgpor ot 0 go 1. 0 - HeT perynupyrowero KnanaHa Ha cuctemy BeHTUnAuuu; 1 - ectb
perynupyoLmnin knanad Ha CUCTeMy BEHTUMNSALUN.

HaHHble no nompebumensm mennoeol cemu nMpPU HaJu4uu cucmembl

2opsiye20 8000CHabXeHus1
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B 3aBucMmocT OT Tuna MOAOKMKOYEHUS CUCTEMbI TFOpsAYero BOAOCHAGXeHUS
Heob6X0ANMMO 3aHECTUN AOMOMHUTENbHbIE AAHHbIE.

1.0TKpbITBHI BOgOpa3bop.

C umnpkynsumen.

Bes uyupkynauun.

2.3akpbITbi BOOoOpasobop.

OpHocTyneHyaTasa cxema.

[iByxcTyneH4aTas cxema.

HaHHble no nompebumensm mennoeolu cemu npu Hanu4yuu cucmembl 'BC ¢
OMKpPbIMbIM 8000pPa360pPOM, C UUPKYISAUUOHHBIM KOHMYPOM

[aHHas cuctema NpUCYTCTBYET B CXemax nogknioveHust notpebutenen Ne: 1, 2, 3, 4,
5, 6, 26.

[nsa pacyeTta gaHHOM CMCTEMbI HEOOXOAMMO 3aHECTU Crieayrowme AaHHbIE:

1)Qgv_sred, Pac4yeTtHas cpepHasa Harpy3ka Ha [BC, lkan/q4 - 3apaetcs
nonb3oBaTenem Mo NPOEKTHbIM AaHHbLIM. pn OTCYTCTBUM MPOEKTHbIX AaHHbIX PacyeTHble
TENnoBble Harpy3kn Ha ropsyee BogoCHabXeHne MoryT ObiTb onpeerieHbl No KONn4ecTBy
notpebutenen ropsyero BogOCHabXeHUs, B COOTBETCTBUM C yYkaszaHuamu CHul. Harpyska
MoXeT ObITb 3agaHa kak B [kan/vy Tak 1 B MBT. Kak M3MeHUTb €AuHuLbl U3MEepEHUi
cMmoTpuTe B pasgerne Hactpounka pacyeTos.

2)Qgv_max, PacyeTtHas MakcumanbHas Harpy3ka Ha FBC, lkan/y - 3apgaetcs
nosnb3oBaTenieM No NPOEKTHbIM AaHHbIM. [1pn OTCYTCTBUM NPOEKTHLIX OAHHbIX pacYeTHble
TENnnoBble Harpy3kn Ha ropsiyee BogocHabxeHne MoryT ObiTb onpegerneHbl No Konn4ecTsy
notpebutenen rops4ero BO4OCHabXeHUs, B COOTBETCTBUM C ykazaHuamum CHul. Harpyaka
MoXeT ObITb 3agaHa kak B [kan/vy Tak u B MBT. Kak MaMeHUTb eanHuubl U3MepeHumn
cMmoTpuTe B pasgene Hactpomnka pacyeToB.

3)Tcirc, Temnepatypa BoAbl B LUPK. KOHType, °C - 3apaeTtcs pacyeTHoe
3HayeHue TemnepaTypbl BOAbI B LIMPKYNSALMOHHOM KOHTYpe cuctembl ['Be, Ha 5-10°C Huxe
pacyeTHON TemnepaTypbl Boabl Ha cuctemy 'BC, Hanpumep 45, 50, 55°C.

4)Hcirc, MoTepu Hanopa B cucteme NBC, M. - 3agaeTcsa BenmvymHa notepu Hanopa
B CMCTEME ropsiyero BOAOCHabXeHnS.

5)Kcirc, [Oona uupkynsuum oT pacxoga Ha I'BC - 3apaetca pons
LUMpKynaunoHHoro pacxoga 'BC oT cpegHevacoBoro pacxoga B npoueHTax, Hanpuvep 10,
15, 20 %.
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6)Regul_t, MpuaHak Hann4ua perynatopa TeMmnepartypbl - 3agaetcsa umdgpon ot 1
Ao 5, rge: 1 - perynatop TemnepaTypbl Ha CUCTEMY ropsidero BOAOCHAOXeHUsA ecTb; 2 -
Becb Bogopasbop Ha BC ocyuwecTtBnsietca 13 nogatowero tpybonposoaa; 3 - BeCb
Bogopasbop Ha MBC ocywectensaetca ns obpatHoro Tpybonposoaa; 4 - Becb Bogopasbop
Ha ropsiiee BoAOCHabXeHMe ocyllecTBnseTca U3 nogatowlero TpybonpoBoaa, pacxopn
Boabl Ha MBC onpegensdeTcss Ha TOYKYy M3fnoma TemnepaTypHOro rpaduka no cpegHemn
Harpy3ke Qgv_sred; 5 - Becb Bogopa3bop Ha ropsiiee BogocHabXeHne ocyLlecTBndeTcs
n3 nogawowero Tpybonposoga, pacxoq Boabl Ha BC onpepensdercsa Ha TOYKYy u3noma
TemnepaTypHOro rpaguka no MakcumarnbHOn Harpy3ke Qgv_max.

HaHHble no nompebumensm mennoeoli cemu npu cucmeme [BC c¢
OMKpbIMbIM 8000pa36opom 6e3 YUPKYIsAUUOHHO20 KOHMYypa

[aHHasa cnctema NpUCYTCTBYET B CXEMaxX NoakntoyeHus notpedbutenen Ne: 1, 2, 3, 4,
5, 6, 26.

Mpwn 3HayeHuun nonsa Kcirc, Jlona uMpkynauum ot pacxoaa Ha NBC paBHbIM Hyrmto
LUMPKYNSLUNOHHBIA KOHTYP B CXeMax NogkniveHust notpebutenen He yunTbiBaeTcs.

[na pacyeTta gaHHOM cucTeMbl HEOO6XOAUMO 3aHECTU CreayoLmne AaHHbIE:

1)Qgv_sred, PacuyeTtHas cpeaHsas Harpy3ka Ha [BC, lkan/q4 - 3apaetcs
nonb3oBaTenem Mo MNPOEKTHbIM AaHHbLIM. [pn OTCYTCTBUM MPOEKTHbIX AaHHbIX PaCYETHble
TENNOBbLIE HArpy3Kkn Ha ropsiyee BogocHabxeHne mMoryT ObiTb onpedeneHbl No KONMM4ecTBy
notpebutenen ropsyero BOAOCHabXeHus, B COOTBETCTBUM C ykazaHuamum CHul. Harpyaska
MoXeT ObITb 3agaHa kak B [kan/vy Tak u B MBT. Kak M3MeHUTb €AnHuUbl U3MepeHun
cmoTpuTe B pasgene Hactpomnka pacyeTos.

2)Regul_t, MpusHak Hanuuua perynatopa TeMnepartypbl - 3agaetcsa umdgpon ot 1
[o 5, rae: 1 - perynatop TemnepaTypbl Ha CUCTEMY ropsiiero BoAOCHabXeHust ecTb; 2 -
BeCb BOOO- pa3bop Ha BC ocyuwecTtBnserca m3 nogatouwero tTpybonposoaa; 3 - BeCb
Bogopasbop Ha NBC ocyuwecTtensaeTcs ns obpatHoro Tpybonposoaa; 4 - Becb Bogopasbop
Ha ropsiyee BOOOCHaGXeHMe OCyLLeCTBNsieTCsa M3 nogatowiero TpybonpoBoga, pacxos
Boabl Ha MBC onpegensieTca Ha TOYKy M3noMa TemnepaTypHOro rpadguka no cpegHen
Harpy3ke Qgv_sred; 5 - Becb Bogopa3bop Ha ropsiiee BOAOCHabXeHne ocyLlecTBNAeTcs
13 nogatowero Tpybonposoaa, pacxoq Boabl Ha MBC onpegenseTrca Ha TOYKy u3noma
TemnepaTypHOro rpaguka Nno MakcumarnbHOM Harpy3ke Qgv_max.

HaHHble no nompebumensm mennoeol cemu npu Hanu4yuu cucmemsl NBC ¢

3aKkpbimbiM 8000pa3bopom u oOHocmyrneH4Yamol cxemou
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[aHHas cuctema NpucyTCTBYEeT B CXxemax noAkmntoveHus notpebutenen Ne: 19, 20,
21, 22, 23, 24, 27, 28.

[nsa pacyeTta gaHHOM CMCTEMbI HEOBXOAMMO 3aHECTU crieayroume AaHHbIE:

1)Qgv_sred, PacuyeTHas cpegHsas Harpy3ka Ha [BC, lkan/d4 - 3apaetcs
nonb3oBaTenemM Mo MNPOEKTHbIM AaHHbLIM. pn OTCYTCTBUM NPOEKTHLIX AaHHbIX pacyeTHble
TEennoBble Harpy3kn Ha ropsvyee BogocHabxeHne MoryT ObiTb onpegeneHbl No KONM4ecTsy
notpebuTtenen ropsHero BOAOCHabXeHNs, B COOTBETCTBMM C yKadaHusammn CHul. Harpyska
MOXeT ObITb 3agaHa kak B [kan/y Tak u B MBT. Kak M3MeHUTb eauHuubl U3MepEHUI
cmoTpuTe B pasgene Hactpomnka pacyeToB.

2)Thv, Temnepatypa xonogHou Boabl AnA 3akpbiton BC, °C - 3apaetcs
Temnepatypa XofnogHOM BOAbl MNOCTynawwen B nogorpesaTesis CUCTEMbI FOpSYero
BOOOCHabXeHus, Hanpumep 5, 10 n 1.4. °C.

3)Tgv, Temnepatypa ropsivuen Boabl Ans 3akpblton BC, °C - 3apaetcs
Temneparypa ropsiden Bogpl Ha cuctemy BC, Hanpumep 60, 65 °C.

4)Nsec_niz, KonuyectBo cekuun TO Ha BC | ctyneHb, wT. - 3agaetcs
KONMMYecTBO CeKuun TennoobmeHHoro annapata cuctembl [BC  HwxHen cTyneHwn,
Hanpumep 1, 2, 3n T1.40.

5)Ngr_niz, KonunyectBo napannen. rpynn TO Ha 'BC | cTtyn., wr - 3agaetcs
KONMMYeCTBO NapasnfienbHbIX rpynn TenrnoobMeHHbIX annapaTtoB cuctembl BC HukHen
CTyneHu, Hanpumep 1, 2, 3 1.4.

6)Hsec_niz, MNoTepu Hanopa B 1-0M ceKuuMm | cTyneHu, M. - 3agaeTcs BeNUYUHA
noTepu Hanopa B OOHOM CeKuMM TennoobmeHHoro annapaTta cuctembl BC HukHen
cTtyneHu, Hanpumep 0.5, 1.0 m. Bog. CT.

Mpy HaNU4YMKU UMPKYNALUKM BO BTOPOM KOHTYpE:

7)Tcirc, Temnepatypa Boabl B UMPK. KOHType, °C - 3agaetca pacyeTHOe
3HayeHne TemnepaTypbl BOAbl B LMPKYNALNMOHHOM KOHTYpe Ha Bbixoae n3 cuctemsl BC,
Ha 5-10°C Hwxe pacyeTHOM TemnepaTtypbl Boabl Ha cuctemy BC, Hanpumep 45, 50, 55°C.

8)Kcirc, [Honsa uupkynaumm ot pacxoga Ha IBC - 3apgaetcs pons
unpkynsauuoHHoro pacxoga NBC oT cpegHedacoBoOro pacxoaa B npoueHTax, Hanpumep 10,
15, 20 %.

Mo ymonyaHuio nporpammMa BbIMOMHAET pacyeT, UMNonb3ya cregyllme napameTpsbl
TennoHocutens: T11 = 70, T12 = 30, a T21 n T22 6panucb NO 3HAYEHUSIM XONIOAHON U

ropsiyen BoAbl, 3aaHHOMN HA NCTOYHUKE.
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1 T11 T22=Tre G2 =Gre+GU .
TO
Ti2 T21 G, Ty,
- P -
Gre | Txe

Monb3oBaTtenb caM MOXET 3ajaBaTb Ha NoTpebuTene ucnbiTaternbHble NapameTpbl
TennoobmMeHHOro annapaTta, 4nsa 3Toro Heo6xoANMMO OOMNONHUTENBHO 3aMNONHUTL eLle pss
nonewn:

9)T11 i niz, Wcn. TemnepaTypa Ha Bxoge 1 koHTypa | ctyneHn,°C - 3agaeTtcs
ucnbiTatenbHaa TemnepaTtypa TennoHOCUTENa Ha BXOAE NepBOro KoHTypa, T1l, cmoTpwu
PUCYHOK BblLLE.

10)T12 i _niz, Wcn. Temnepatypa Ha Bbixoge 1 koHTypa | ctynenun,’C - 3apaetcs
ucnbiTatenbHaga TemnepaTtypa TensoHOCUTENA Ha BbIXOA4E MepBOro KOHTypa, T12, cMoTpu
PUCYHOK BblLLE.

11)T21 i _niz, WUcn. TemnepaTypa Ha Bxoge 2 koHTypa | ctyneHn,’C - 3apgaetcs
ucnbiTaTenbHaa TemnepaTtypa ropsden BoAbl Ha BXoAe BTOPOro KOHTypa, T21, cmoTpwu
PUCYHOK BblLLE.

12)T22_i_niz, Wcn. Temnepatypa Ha Bbixoge 2 koHTypa | ctynenn,’C - 3apgaetcs
ucnblTaTenbHas TemnepaTtypa ropsiden BoAbl Ha BbIXOLE BTOPOro KOHTypa, T22, cMoTpu
PUCYHOK BblLLE.

13)Q_i_niz, Wcn. TennoBasa Harpy3ka | cTtyneHn - 3agaetca wucnbiTatenbHas
TennoBas Harpyska TennoobMeHHOro annapata Ha CUCTEMY ropsvyero BOAOCHaGXeHMs.
Harpyska moxeT ObiTb 3agaHa kak B [kan/d Tak u B MBT. Kak namMeHuUTb eguHuubl
M3MEpPEHUN CMOTpUTE B pasaene HacTtponka pacyeTos.

14)Kb, BanaHcoBbin koadpdmumeHT 3akp.BC - 3HayeHne 3Toro nons ncnosnb3yeTtcs
npu onpegeneHnn GanaHCOBOW HArpy3kum B HanagoYHOM pacyeTe OMS 3aKPbITbIX CXEM
MBC. banaHcoBas Harpy3ka onpeaensieTcs kak cpegHsasa Harpyska BC, yMHOXeHHas Ha
GanaHcoBbI kKO3 PULMEHT. KoadhumumeHT nossonseT nonb3oBaTeNnto perynupoBaTb

BENNYMHY Harpysku (M pacxoda) Ha KOTOpYH NPOU3BOAMTCS Hanazka.
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Ecnn 3HayeHne nonsa He 3agaHO MK caMoO NOfle B CTPYKType OTCYTCTBYeT, pacdeT
OepeT 3HayeHne KoadduumeHTa nNo ymonyanuio: 1.15 ana ogHoctyneHyaTon cxemsbl, 1.1
ANS ABYXCTyNneH4YaTon cMellaHHon, 1.25 onga aByxCcTyneH4YaTon nocregoBaTenbHON.

HaHHble no nompebumensim mennoeol cemu npu Hanu4uu cucmembi N'BC ¢
3aKpbIimbIiM 8000- pa3bopom u deyxcmyrneH4Yamou cxemMou

[aHHas cuctema NpUCyTCTBYET B CXxeMax nogknioveHms notpebutenen Ne: 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18.

[na pacyeTta gaHHOM cucTeMbl HEOHXOOUMO 3aHECTU CreayoLne AaHHbIE:

1)Qgv_sred, Pac4yeTHaa cpepHasa Harpy3ka Ha [BC, lkan/q4 - 3apaetcs
nonb3oBaTeneM Mo NPOEKTHbIM AaHHbLIM. [pn OTCYTCTBUM NPOEKTHbIX AaHHbIX PacyeTHble
TENNOBbLIE Harpy3kn Ha ropsiyee BogocHabxeHne MoryT ObiTb onpeaenieHbl No KONMUYEeCTBY
notpebuTtenen ropsyero BogOCHabXeHUs, B COOTBETCTBUU C YkazaHnamm CHul. Harpyska
MoXeT ObITb 3agaHa kak B [kan/vy Tak u B MBT. Kak M3MeHUTb eaAnHuLbl U3MepeHumn
cmoTpuTe B pasgene Hactpomnka pacyeTos.

2)Nsec_niz, KonuyectBo cekumn TO Ha I'BC | cTtyneHb, wTt. - 3agaeTtcs
KONM4eCcTBO ceKkumin TennoobmeHHoro annaparta cuctemol BC | ctyneHn, Hanpumep 1, 2,
3nT.A.

3)Ngr_niz, KonnyectBo napannen. rpynn TO Ha N'BC | cTtyn., wr - 3agaeTtcs
KONM4YeCcTBO NapannenbHbiX rpynn TennoobMeHHbIx annapatoB cuctembl [BC | cTyneHn,
Hanpumep 1, 2, 3n T1.4.

4)Hsec_niz, NMotepn Hanopa B 1-om cekuuu | ctyneHm, m. - 3agaetca BennymHa
noTepu Hamnopa B OAHOW CeKuun TennoobmeHHoro annapata cuctembl [BC | cTyneHn,
Hanpumep 0.5, 1.0 m. BOA. CT.

5)Nsec_verh, konuyectBo cekuun TO Ha BC Il cTyneHb, wr. - 3agaetca
KONMM4YeCTBO cekumir TennoodbmeHHoro annaparta cuctemol BC Il ctynenn, Hanpumep 1, 2,
3nT.a.

6)Ngr_verh, KonunyectBo napannen. rpynn TO Ha 'BC Il ctyn., wt - 3agaetca
KONM4YeCTBO MapannesnbHbIX rpynn TennoobmeHHbix annapaTtoB cuctembl BC Il ctynenn,
Hanpumep 1, 2, 3n T1.4.

7)Hsec_verh, NoTepu Hanopa B 1-on cekuum |l ctyneHu, m. - 3agaetce BenuymHa
noTepm Hanopa B OAHOW cekumn TennoobmeHHoro annapata cuctembl BC Il cTtyneHn,
Hanpumep 0.5, 1.0 m. BOA. CT.

Mpn HaNMYUU LUMPKYNALUN BO BTOPOM KOHTYpE:
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8)Tcirc, Temnepatypa BoAbl B LMPK. KOHType, °C - 3agaeTcs pacyeTHoe
3Ha4yeHMe TemnepaTypbl BOAbl B LUMPKYNSALMOHHOM KOHTYpe Ha Bbixode u3 cuctemsl BC,
Ha 5-10°C Hmxe pacyeTHOW TemnepaTtypbl Boabl Ha cuctemy 'BC, Hanpumep 45, 50, 55°C.

9)Kcirc, [Oona uupkynsumum oOT pacxoga Ha I'BC - 3agaetca pons
umpKynaunoHHoro pacxoga 'BC oT cpegHevacoBoro pacxoga B npoueHTax, Hanpumep 10,
15, 20 %.

lMonb3oBaTtenb caMm MOXeT 3ajaBaTb Ha noTpebuTene ucnblTaTenbHble NapameTpbl
(06 wucnbiTatenbHbix napameTpax TO noapobHen MOXHO y3HaTb B pasgene
UcnbiTaTtenbHble napamMeTpbl TEeNNIOOOMEHHOro amnnaparta) Tennoob6MeHHOro
annaparta, Ans 3TOoro Heob6xo4MMO AOMOMHUTENbBbHO 3arnoSTHUTL eLe psg Nonen:

10)T11 i _niz, Ucn. TemnepaTtypa Ha BxoAae 1 KoHTypa | cTtyneHn,°C - 3agaetca
ucnbiTatenbHasa TemnepaTtypa TEennoHOCUTENSA Ha BXOA4E NEepBOro KoHTypa, T1l, cmoTpwm
PUCYHOK BblLLE.

11)T12 i _niz, Ucn. TemnepaTypa Ha Bbixoae 1 KOHTypa | ctyneHn,°C - 3agaeTtcs
ucnbiTatenbHasa TemnepaTtypa TEenIOHOCUTENSA Ha BbIXOA4E MEPBOro KOHTypa, T12, cmoTpu
PUCYHOK BblLLE.

12)T21 i niz, Ucn. TemnepaTypa Ha BxoAe 2 KOHTypa | ctyneHn,°C - 3agaetcs
ucnbiTaTenbHaa TemnepaTypa ropsider BoAbl Ha BXode BTOPOro KOHTypa, T21, cmoTpwu
PUCYHOK BblILLE.

13)T22_i_niz, Ucn. TemnepaTypa Ha Bbixoge 2 KOHTypa | ctyneHn,°C - 3agaeTtcs
ucnbiTatenbHaa TemnepaTypa ropsiien BOAbl Ha BbIXOL4E BTOPOro KOHTypa, T22, cMOTpu
PUCYHOK BblLLE.

14)Q_i_niz, WUcn. TennoBas Harpy3ka | ctyneHu - 3agaetca wucnbiTaTenbHas
TennoBas Harpyska TennoobMeHHOro annapata Ha CUCTEMY ropsvyero BOAOCHaGXeHMs.
Harpyska moxeT ObiTb 3agaHa kak B [kan/d Tak u B MBT. Kak nameHuTb eguHuubl
N3MepeHNin CMOTpUTE 34€ecCh.

15)T11 i verh, Acn. Temnepatypa Ha Bxoae 1 koHTypa Il ctyneHn,°C - 3agaetcs
ucnbiTatenbHaa TemnepaTtypa TennoHOCUTENA Ha BXOL4E NEepBOro KoHTypa, T1ll, cmoTpwm
PUCYHOK BblILLE.

16)T12_i_verh, Wcn. Temnepatypa Ha Bbixoge 1 kKoHTypa Il ctyneHu,°C -
3apgaeTcs mcnbiTaTenbHasi TemnepaTypa TennoHOCUTENSA Ha BbIXOAE MEPBOro KOHTYpa,

T12, cMOTPU PUCYHOK BbiLLE.
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17)T21 i _verh, Acn. TemnepaTtypa Ha Bxoae 2 KOHTypa |l ctyneHn,°C - 3agaetca
ucnbiTatenbHaa Temnepartypa ropsder BoAbl Ha BXOAe BTOPOro KOHTypa, 121, cMoTpwu
PUCYHOK BblLLE.

18)T22_i_verh, Wcn. Temnepatypa Ha Bbixoae 2 KoHTypa Il ctyneHu,°C -
3agaeTcsa ucnblTaTenbHasa TemMnepaTypa ropsyen BoAbl Ha BbIXo4e BTOPOro KOHTypa, 122,
CMOTPU PUCYHOK BbILLE.

19)Q_i_verh, Ucn. TennoBas Harpy3ka |l ctyneHu - 3apaeTcd ucnblTaTernbHas
TennoBas Harpyska TennoobmeHHoro annapaTta |l cTyneHM Ha cucTtemy ropsidero
BogocHabxeHunsa. Harpyska moxeT ObiTb 3agaHa kak B ['kan/d tak n B MBT. Kak nameHuTb
eMH1Lbl N3MEPEHUI cMOTpuUTE B pa3aene Hactponka pacyeToB.

20)Kb, BanaHcoBbin Ko3acdhduumeHTt 3akp.'BC - 3HayeHne aToro nons
ucrnonbdyetca npu onpegeneHun 6anaHCoOBOM Harpy3ku B HanagodHOM pacyeTe Ans
3akpbITbix cxem BC. banaHcoBas Harpy3ka onpegensieTca Kak cpegHss Harpyska [BC,
YMHOXeHHasi Ha 6anaHcoBblin KoapuumneHT. KoadpdpuumeHT nossonseTr nonb3oBaTesnto
perynupoBaTtb BEMMYUHY Harpy3kn (U pacxoda) Ha KOTOpY NPON3BOAUTCS Hanaaka.

Ecnn 3HayeHWe nonsa He 3agaHoO UNK caMo Mofie B CTPYKType OTCYTCTBYeT, pacyeT
OepeT 3HayeHne KoadduumeHTa no ymonyanuio: 1.15 ana ogHoctyneHyaTon cxemsbl, 1.1
ANs ABYXCTyNeH4YaTon cMellaHHon, 1.25 onga aByxCTyneH4YaTon nocriegosBaTenbHON.

llo yueHMpasnbHOMy merns1080My MyHKMYy:

1)N_scheme, Homep cxembl noaknw4YeHUA Yy3na - Heobxogumo BbIOGpaThb
pacyeTHyl0 cxemy nogkntodeHms UTI k TennosBoum cetn, ana 3TOro, BCTaB Ha

COOTBETCTBYIOLLIEE MOfle 3anncen OKHa cemaHTudeckon uHdopmaumm no UTIT HaxaTb

kHonky O630p IZI
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PucyHok 7.3 - OgHa u3 pacyeTHbIXx cxeM noacoeauHeHus LTM

B ctpoke [loTpebutenb, Haxas j| MOXHO BblOpaTb CXeMy MNOLKIHYEHMS
notpebutens mM3 16 cywecTteyowmnx. BbibpaB HeobXoAMMYK CXeMy HaxaTb KHOMKY
Bei6op.

HwXe npuBedeH CrnMCOK CyLLEeCTBYIOLWNX CXEM MOAKMIOYEHNS:

1.LUTTT ¢ He3aBucuMbIM npucoeanHeHnem CO un CB.

2.UTM c pByxcTyneH4yaTblM CMellaHHbIM nogknoyeHnem nogorpesatenen NBC u
He3aBucuMbIiM npucoeanHeHnem CO n CB.

3.UTIM ¢ napannenbHbiM nogkniodeHnem nogorpesatenen NMBC u He3zaBMCUMbIM
npucoegnHeHnem CO n CB.

4.UTT1 ¢ rpynnoBbiM aneBaTtopHbIM npucoegmnHeHmem CO.

5.UTT ¢ aByxcTyneH4aTblM CMeLLaHHbIM noakntoyeHnem nogorpesatenen BC.

6.L{TI ¢ napannenbHbIM NogKNtOYEHNEM nogorpesaTenemn.

7.UTI1 ¢ HAacCOCHbIM CMeLLeHMEM.

8.UTI c gByxcTyneHyaTbiM CMeLlaHHbIM nogknioveHmem nogorpesatenen MBC u
HACOCHbIM CMELLUEHNEM .

9.UTM c¢ napannenbHbiM nogknioyeHnem nogorpesatens [BC u  HacoCHbIM
CMeLleHneM.

10.UTI ¢ gByxcTyneH4yaTblM CMeLlaHHbIM NoAkroyveHneM nogorpesatenen BC u

3J1eBaATOPHbIM CMeLlEeHNneM.
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11.UTM c¢ napannenbHbiM nogkntodeHnem nogorpesatens BC n anesBaTopHbIM
CMeLLEeHneM.

12.1UTIM ¢ pByxcTyneH4yaTbiM nocrnefoBaTeflbHbIM MNOAKMAOYEHNEM noforpeBaTenemn
BC v HenocpencTBeHHbIM nNpucoegmHeHmem CO un CB.

13.4TI ¢ gByxcTyneH4yaTbiM nocnefoBaTeflbHbIM MOAKMAYEHNEM noforpeBaTenemn
'BC n aneatopHbiM NpucoeagmHeHnem CO n CB.

14.UTI ¢ gByxcTyneH4yaTbiM nocnegoBaTeflbHbIM NOAKITIOYEHMEM nogorpeBaTenen
MBC n HacocHbIM npucoeanHeHnem CO n CB.

15.1UTM ¢ gByxcTyneH4yaTbiM nocnefoBaTeflbHbIM MNOAKMAYEHNEM noforpeBaTenemn
BC n He3aBncumMbiM npucoeanHeHnem CO.

16.LUTIM ¢ ogHocTyneH4yaTbiM nocrnegoBaTefibHbIM NOAKMIOYEHMEM nogorpeBartenemn
BC v He3aBmncumbiM npucoeanHeHnem CO n CB.

17.UTTT ¢ oTKpbITbIM BOOOPA30bOPOM U YCTAHOBMEHHBIM PErynaTopoM TemnepaTypbl
Ha CUCTeMY ropsiyero Bo4oCHabxeHus.

18.06006LeHHbIN NOoTpebuTenb C ABYXCTYNeH4YaTbiM CMELUaHHbIM MOAKITYEHNEM
nogorpesatenen NBC n 3aBucnmbiM npucoegmHeHmem CO.

19.MecCTHbIN TENMOBOW NYHKT C NapannenbHbIiM NoakntoveHnem nogorpesatens BC
1 aneBaTopHbIM npucoeanHeHnem CO.

20.MecCTHbIM TENNOBOW MYHKT C NapannenbHbiM NoaknioveHnem nogorpesatens BC
N He3aBUcUMbIM npucoeanHeHnem CO.

21.0606LWWeHHbIN NnoTpedbuTenb ¢ napannefibHbiM NOAKYEHNEM NoaorpeBaTenemn
MBC n 3aBMCUMbIM (HacocHbIM) NnpucoeanHeHnem CO n B.

22.0606LWWeHHbIN NoTpedbuTenb ¢ napannefibHbiM NOAKMYEHNEM NoaorpeBaTenemn
MBC v He3aBucumbIM npucoegmHeHnem CO n B.

23.MecCTHbIN TENNOBOW NYHKT C NapannenbHbIM nogkrntodeHnem nogorpesatens BC
N HENOCPEACTBEHHbIM (HACOCHbIM) npucoegmHeHnem CO.

24.0600LWWeHHbIN noTpebuTenb ¢ napannenbHbiM NOAKMIOYEHMEM MoaorpeBaTens
MBC un 3aBncumbIM npucoeguHeHnem CO.

25.MecCTHbIV TennoBon NYHKT C BEHTUNALWOHHOW Harpy3Komu.

26.MeCTHbI TENNOBOW MYHKT C OTKPbITbIM BOAOPa3bopoM U  LMPKYNSALMOHHOMN
NNHNEN.

27.MecTHbIN TenNnoBowW NyHKT ¢ nogorpesatenamu BC.

28.MecCTHbIN TENNOBOW NYHKT C NapannenbHbIM NoaknoveHnem nogorpesatens NBC

N HenocpeacTBeHHbIM npucoeanHeHnem CO.
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2)Regul_G, Cnoco6 pgpoccenupoBaHma Ha LUTM - ykasbiBaeTca cnocob
apoccenupoBanna Ha LTI uyudpon ot 0 go 6. 0 - gpoccenuvpoBaHve Ha LTI He
npov3BOAMUTCS, €CcniM 3TO He sABnseTcsa obasatenbHbIM; 1 - gpoccenupyeTcs BbiXod M3
LITI Ha oTtonneHue, wanba ycTaHaBnMBaeTCs Bcerga Ha nogatouwem tpybonposoge; 2 -
apoccenupyetcs Bbixog u3 LTI Ha oTtonneHuwe, wanba ycTaHaBnMBaeTCa Bcerga Ha
obpaTHom TpybonpoBoae; 3 - gpoccenupyetcsa Bbixog m3 LTI Ha oTonneHwe, mecta
YyCTaHOBKW Wanb onpenensaiTca aBToMaTuyecku; 4 - yctaHaBnvMBalTCcs Wanbbl Ha BBOAE
B LUTIM (obwme Ha otonneHne wu [BC), mMecrta ycCTaHOBKM Wwanb onpenenstorcs
aBTOMaTtuyecku; 5 - yctaHasnmeatoTca wanbsl Ha Beoge B LTI (obwue Ha oTtonneHue u
BC), wamnba ycTaHaBnNuBaeTcs Bcerda Ha nojawowem Tpybonposoge; 6 -
yCcTaHaBnuBawTcs wanbbl Ha BeBoge B LTI (obwwme Ha otonnenme u BC), wanba
yCTaHaBnMBaeTCs Bceraa Ha obpaTtHom TpybonpoBoge.

HaHubie no YTI1 npu Hanu4yuu cucmemMbl OMOIJIeHUs

B 3aBMCMMOCTM OT TMna NOAKMIOYEHMS CUCTEMbI OTOMMEHUA HEOOXOANMMO 3aHeCTM
AOMNOJIHNUTENbHbIE AaHHbIe.

—3aB1CMMOe NOAKMYEHNE C 3NeBaTOPHbIM CMELLEHUEM.

—3aBMCMMOE NOAKMYEHNE C HACOCHBIM CMELLEHNEM.

—3aBu1CMOe NOAKMYEHNE C NPAMbIM NPUCOEANHEHUEM.

—HesaBuncrnmoe nogkntoyeHune.

HanHbie no LTI npu Hanu4uu 3aeucumMo20 MNOOK/IOYEHUsI cucmembl
omorsieHus ¢ 351eeamopHbIM CMeWeHUeM

[aHHbIN TN NOAKMNIOYEHUS CUCTEMbI OTONNEHNSA NpUCyTCcTBYET B cxemax LTI Ne: 4,
10, 11, 13

[na gaHHoro Tuna NogknioYeHUsi CUCTEMbl OTOMNSIEHUSA LOMONTHUTENbHO Heo6XxoauMOo
3aHecTn cnegyrowme gadHble no LITT Tennoson cetu:

1)T1 r, PacyeTHas TemnepaTtypa Ha Bxoae 1 KoHTypa, °C - 3agaetcs pacyeTHoe
3Ha4yeHne TemnepaTypbl TEMSIOHOCUTENSI Ha BXo4e BE+ NepBbl KOHTYpP, Hanpumep 150,
130, 110 unun 95°C.

2)T2_r, PacyeTHas TemnepaTypa Ha Bxoge 2 KOHTypa, °C - 3agaeTcsa pacyeTHoe
3Ha4yeHne TemnepaTypbl TENITIOHOCUTENS Ha BXOA4E BO BTOPOM KOHTYp, Hanpumep 70°C.

3)T3_r, PacyeTHas TemnepaTtypa Ha Bbixoge 2 KOHTypa, °C - 3apaetcs
pacyeTHOe 3Ha4yeHwe TemnepaTypbl TENIOHOCUTENSA Ha BbIXOAE W3 BTOPOro KOHTYpa,

Hanpumep 95°C.
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4)Tvso_r, PacyetHaa Temnepatypa BHyTp. Bo3ayxa ana CO, °C - 3apaetcs
pacyeTHoe 3HadyeHue TemnepaTypbl BO3gyxa BHYTPW OTanMBaeMblX MOMELLEHUI MNpu
NPOEKTUPOBAHNN CUCTEMbI OTOMNNEHUs, Hanpumep 20, 18, 16 nnu 10°C.

5)Tnv_r, PacyeTHasa TemnepaTtypa HapyXHoro Bosayxa, °C - 3agaetcsa pacyeTHoe
3Ha4yeHne TemnepaTypbl HapPYXXHOro BO34yxa, KOTOPOE MPUHMMAETCsl B COOTBETCTBMM CO
CHwuI. Hanpumep -26°C.

HanHuble no UTI npu Hanu4yuu 3asucumMo20 MNOOK/IOYEHUSI cucmeMbl
omorsieHUsi ¢ HaCOCHbIM CMeWweHuUeM

[aHHbIN TN NOAKMIOYEHUSA CUCTEMbI OTOMNNEHNA NpUCyTCcTBYeT B cxemax LTI Ne: 7,
8,9, 14.

Ana gaHHOro TMna NoakNioYeHUs CUCTEMbl OTOMNSIEHUSA LOMNONHUTENbHO Heo6XxoaUMO
3aHecTn cnegyrowme gadHele no LITT Tennoson ceTu:

1)T1 r, PacyeTHasa TemnepaTtypa Ha Bxoae 1 KOoHTypa, °C - 3agaetca pacyeTHoe
3HayeHne TemnepaTtypbl TENNIOHOCUTENS Ha BXOAe B NepBbl KOHTYp, Hanpumep 150, 130,
110 wnnmn 95°C.

2)T2_r, PacyeTHas TemnepaTtypa Ha Bxoge 2 KOHTypa, °C - 3agaeTcs pacyeTHoe
3Ha4YeHne TemnepaTypbl TENNOHOCUTENSA Ha BXO4Ee BO BTOPOWN KOHTYp, Hanpumep 70°C.

3)T3_r, PacyeTtHaas TemnepaTypa Ha Bbixoge 2 KOHTypa, °C - 3apaetcs
pacyeTHOe 3HavyeHwe TemnepaTypbl TENSOHOCUTENS Ha BbIXO4E W3 BTOPOro KOHTYpa,
Hanpumep 95°C.

4)Tvso_r, PacyeTHaa Temnepatypa BHyTp. Bo3gyxa ana CO, °C - 3agaetcs
pacyeTHOe 3HayeHue TemnepaTtypbl BO34yxa BHYTPU OTanMBaeMblX MOMELLEHUN npwu
NPOEKTUPOBaAHNN CUCTEMbI OTONNEHUs, Hanpumep 20, 18, 16 nnu 10°C.

5)Tnv_r, PacyeTHasa TemnepaTtypa HapyXHoro Bo3sayxa, °C - 3agaetca pacyetHoe
3Ha4yeHne TemnepaTypbl HapPYXXHOro BO34yxa, KOTOPOEe MPUHUMAETCsl B COOTBETCTBMM CO
CHuI1. Hanpumep -26°C.

HaHHuble no UTI npu Hanu4uu 3asUCUMO20 MNOOK/IIOYEHUSI cucmembl
omornieHus ¢ NPsiMbIM NPUCOeOUHEeHUeM

[aHHbIN TN NOAKMIOYEHUS CUCTEMbI OTOMMEHNA npucyTcTByeT B cxemax LTI Ne: 5,
6, 12.

[na gaHHoro Tuna nogkniYeHUst CUCTEMbl OTOMNEHUS AOMONMHUTENbHO HeobXxoanmMo

3aHecTn cnegyrowme aadHble no LITT Tennoson ceTu:
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1)T1 r, PacyeTHasa TemnepaTtypa Ha Bxoge 1 KoHTypa, °C - 3agaeTcs pacyeTHoe
3HayeHue TemnepaTtypbl TENSIOHOCUTENSA Ha BXO4E B NepBbln KOHTYP, Hanpumep 150, 130,
110 wnnun 95°C.

2)T2_r, PacyeTHasa TemnepaTtypa Ha Bxoge 2 KoHTypa, °C - 3agaeTcs pacyeTHoe
3Ha4yeHne TemnepaTypbl TENSTIOHOCUTENSA Ha BXOA4E BO BTOPOM KOHTYp, Hanpumep 70°C.

3)T3_r, PacuyeTHas TemnepaTypa Ha Bbixoge 2 KOHTypa, °C - 3apaetcs
pacyeTHOe 3HavyeHwe TemnepaTypbl TENIOHOCUTENSA Ha BbIXOAE W3 BTOPOro KOHTYpa,
Hanpumep 95°C.

4)Tvso_r, PacyeTHaa TemnepaTtypa BHyTp. Bo3ayxa ana CO, °C - 3apgaetcs
pacyeTHOe 3HayeHue TemnepaTypbl BO34yxXa BHYTPU OTanMBaeMbIX MOMELLEHUA npw
NPOEKTUPOBAHUN CUCTEMbI OTONNEHUs, Hanpumep 20, 18, 16 nnu 10°C.

5)Tnv_r, PacyeTHasa TemnepaTtypa HapyXHoro Bosayxa, °C - 3agaetca pacyeTHoe
3Ha4yeHne TemnepaTypbl Hapy>XHOro BO34yxa, KOTOPOE MPUMHMMAETCsl B COOTBETCTBMM CO
CHuwuI1, Hanpumep -26°C.

HaHHblie no LTIl npu Hanu4Yuu He3aeUCUMO20 MpPUCOeOUHEHUsT cucmeMbl
omornneHusi

[aHHbIN TN NOAKMNIOYEHUS CUCTEMbI OTOMNSEHNS NPUCYTCTBYET B cxemax LTI Ne: 1,
2, 3,15, 16.

[na gaHHOro TMna NogkMioYeHnUs CUCTEMbI OTOMNSIEHUSA LOMNONHUTENBHO Heo6X0aUMO
3aHecTn cnegyrowme gadHele no LITT Tennoson ceTu:

1)T1 r, PacyeTHas TemnepaTtypa Ha Bxoge 1 KoHTypa, °C - 3agaetcsa pacyeTHoe
3HayeHne TemnepaTypbl TENNIOHOCUTENSA Ha BXOAe B NepBbl KOHTYP, Hanpumep 150, 130,
110 wnnun 95°C.

2)T2_r, PacyeTHas TemnepaTypa Ha Bxoge 2 KOHTypa, °C - 3agaeTcsa pacyeTHoe
3Ha4yeHne TemnepaTypbl TENSTIOHOCUTENSA HA BXOA4E BO BTOPOM KOHTYpP, Hanpumep 70°C.

3)T3 r, PacyeTtHaa TemnepaTypa Ha Bbixoge 2 KOHTypa, °C - B3apaetcs
pacyeTHOe 3HadyeHwe TemnepaTypbl TENIOHOCUTENS Ha BbIXOAE W3 BTOPOro KOHTYpa,
Hanpumep 95°C.

4)Hnz_ras, PacnonaraemMbin Hanop BTOPOro KOHTypa, M - 3agaetcs pacyeTHoe
3Ha4eHWe pacnosniaraemMoro Harnopa BO BTOPOM KOHTYpE.

5)Hnz_obr, Hanop B oGpaTHuMKe BTOPOro KOHTypa, M - 3ajaeTca pacyeTHoe
3HayeHue Hanopa B oboaTHOM TpybonpoBoae BO BTOPOM KOHType LITT.

6)T1to_so, PacuyeTHas TemnepaTypa Ha Bbixoae 1 KoHTypa, °C - 3apaetcsa

pac4yeTHOE 3Ha4YeHne TemMmnepaTtypbl TEMITOHOCUTENA Ha BbiXO4e 13 NMePBOro KOHTypa.
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7)Nsec_so, KonuyectBo cekumn TO Ha CO, wt - 3agaetca nonb3oBaTenem
KONMMYECTBO CEKLMI TENNO0OOMEHHbIX annapaTtoB Ha CUCTEMY OTOMMEHUA, Hanpuvep 1, 2,
3nT.A.

8)Hsec_so, lNotepn Hanopa B 1-u cekumm TO Ha CO, M - 3agaetcqa
nonb3oBaTesieM BeNn4MHa NOTepn Hanopa B OQHOW CeKuMM TennoobMeHHOro annapara Ha
cuctemy otonneHud, Hanpumep 0.1, 0.2, 0.3 u T.4.

9)T11 i, WUcn. TemnepaTtypa BoAbl Ha Bxoge 1 kKoHtypa, °C - 3apaetcs
nonb3oBatefnieM Mo pesynbTaTaM WUCMbITAHWA, €CNWU  WUCMNbITaHUS He NPOBOAMUIUCE,
3a[aeTcd pacyeTHOE 3HaYeHMe.

10)T12 i, Ucn. Temnepatypa BoAbl Ha Bbixoge 1 KoHTypa, °C - 3apaetcs
nonb3oBatefniemM Mo pesynbTaTaMm WCMbITAHUA, €CNNU  WUCMNbITaHUS He NPOBOAMUIUCE,
3agaeTcsa pacydeTHoe 3HaYeHue.

11)T21 i, WUcn. Temnepatypa Boabl Ha Bxoge 2 KOHTypa, °C - 3apaetcs
nonb3oBatenemM no pesynbTataMm WCMNbITaHUA, €CNU  UCMbITaHUS He NPOBOAUINCD,
3agaeTcsa pacyeTHoe 3HaYeHue.

12)T22 i, Ucn. Temnepatypa BoAbl Ha Bbixoge 2 KoHTypa, °C - 3apaetcs
nonb3oBatenemM no pesynbTatam WCMNbITaHUA, €CNU  UCMbITAaHUS He NPOBOAMINCD,
3agaeTcsa pacyeTHoe 3HaYeHue.

13)G1_i, Ucn. pacxoa 1 koHTypa, T/4 - 3agaeTca nonb3oBaTenem no pesynbratam
NCMbITaHWIA, ECNU UCMbITAaHMUS HE NPOBOAUMNCL, 3adaeTcst paBHbIM O.

14)G2_i, Ucn. pacxoa 2 KOHTypa, T/4 - 3agaeTcsa nonb3oBartenem no pesynbrtaram
NCMbITaHWIA, ECNU UCMbITAaHMUS HE NPOBOAUMNCE, 3agaeTcst paBHbIM O.

HAaHHbie no YTlnpu Hanu4uu cucmembl 20psiie20 8000CHabxeHuUs1

1.0gHocTyneH4yaTasa cxema ropsa4yero BOAOCHabXeHus.

2.L|,Byxc:TynquaTa;| CxXemMa ropadero BOOCHa0XeHus:.

lMpu Hanu4Yuu oOHocmyneH4Yamol cxembl BC

HaHHasa cuctema npucytcteyeT B cxemax LITIT Ne: 3, 6, 9, 11, 16.

[na pacyeTta gaHHOWM cUCTEMbl HEOBXOANMO 3aHECTU CreayoLmne AaHHbIE:

1)Qgv_sred, PacuyeTHas cpepHasa Harpy3ka Ha [BC, lkan/q4 - 3apaetcs
nonb3oBaTtenemM Mno MPOEKTHbIM AaHHbIM B [kan/y. NMpn OTCYTCTBMM NPOEKTHbLIX AAHHbLIX
pacyeTHble TEMMOBbIE HArpy3kn Ha ropAyee BOAOCHabGXeHWe MoryT ObiTb onpeaeneHsl no

KOnn4yecTtBy I'IOTpe6VITeﬂel7I ropadvero BOOOCHa0XeHusi, B COOTBETCTBUN C YKa3aHnamm
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CHul1. Harpyska moxeT ObiTb 3afgaHa kak B ['kan/y Tak u B MBT. Kak n3ameHuTb eanHuubl
Nn3MepeHun cMoTpuTe B pasgene Hactpomnka pacyeToB.

2)Nsec_niz, KonuyectBo cekumn TO Ha I'BC | cTtyneHb, wrt - 3agaetcs
KONMYecTBO cekunin TennoodbmeHHbIx annapatoB Ha BC | ctynenuw.

3)Ngr_niz, Kon-Bo napannen. rpynn TO Ha I'BC | cTtyn., wr - 3apgaetcs
KONMYecTBO napannenbHbIX rpynn TennoodmeHHbIx annapatoB Ha BC | ctynenuw.

4)Hsec_niz, NoTtepn Hanopa B oAHOU ceKuumn | cTyneHn, m - 3agaeTca BenmymHa
noTepu Hanopa B O4HOWN cekuumn TennoobmeHHOro annapara.

lMonb3oBaTenb caM MOXET 3aJaBaTb Ha NOTpedbuTene ucnbiTaTenbHbIE NapameTpsbl
(06 wucnbiTaTenbHbix napameTpax TO nogpobGHEM MOXHO Yy3HaATb B pasgene
UcnbiTaTenbHble napameTpbl  TensIoOOMeHHOro annaparta)  TennooOBMEHHOro
annaparta, 4nsi 9T0ro Heo6xo4MMO AOMONTHUTENbHO 3anoSHUTL eLe psg Nonewn:

5)T11 i_niz, Ucn. Temnepatypa Ha Bxoge 1 kKoHTypa | ctyneHm,°C - 3agaetcs
ucnblTaTenbHas TemnepaTtypa TEnSIOHOCUTENSA Ha BXOAE MEPBOro KoHTypa, T1l, cmoTpwu
PUCYHOK BblILLE.

6)T12 i _niz, Acn. TemnepaTtypa Ha Bbixoge 1 koHTypa | ctyneHn,°C - 3agaetcs
ucnblTaTenbHaa Temnepartypa TEennOHOCUTENSA Ha BbIXOA4E MEPBOro KOHTypa, T12, cmoTpum
PUCYHOK BblILLE.

7)T21 i _niz, Acn. Temnepatypa Ha Bxoge 2 KOHTypa | ctyneHn,°C - 3agaetcs
ucnblTaTenbHas TemnepaTtypa ropsiien BoAbl Ha BXOAEe BTOPOro KOHTypa, T21, cmoTpwu
PUCYHOK BblILLE.

8)T22_i_niz, Ucn. TemnepaTypa Ha Bbixoae 2 KOHTypa | ctyneHu,’C - 3agaetcs
ucnblTaTenbHas TemnepaTtypa ropsiyer BoAbl Ha BbIXOL4E BTOPOro KOHTypa, T22, cMOTpu
PUCYHOK BblLLE.

9)Q_i_niz, WUcn. TennoBas Harpy3ka | cTtyneHuM - 3agaeTcs wucnbiTaTenbHas
TennoBasi Harpyska TennoobMeHHOro annapaTta Ha CUCTEMY ropsvero BOAOCHABXeHMs.
Harpy3ska moxeT ObiTb 3agaHa kak B [kan/du Tak u B MBT. Kak nameHuTb eguHuubl
N3MepeHnin CMOTpUTe 34ecCh.

10)Kb, bBbanaHcoBbin kKoadpchuumeHt 3akp.'BC - 3HayeHne aTOro nons
nucnonb3yetca npu onpegeneHun 6anaHCoOBOM Harpy3kym B HanagoOyHOM pacyeTe Ans
3akpbITbix cxem BC. banaHcoBasi Harpyska onpegensietca kak cpegHss Harpyska BC,
YMHOXeHHasi Ha GanaHcoBbli k03hdumumeHT. KoaddpuumeHT no3sonseT nofb3oBaTento

perynupoBaTb BENWUYMHY Harpy3ku (M pacxoga) Ha KOTOpyto NPOM3BOAUTCS Hanaaka.
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Ecnn 3HayeHne nonsa He 3agaHO MK caMoO NOfle B CTPYKType OTCYTCTBYeT, pacdeT
OepeT 3HayeHne KoadduumeHTa nNo ymonyanuio: 1.15 ana ogHoctyneHyaTon cxemsbl, 1.1
ANS ABYXCTyNneH4YaTon cMellaHHon, 1.25 anga AByXCTyneH4YaTon nocrnenoBaTenbHON.

lMpu Hanu4uu ds8yxcmyneH4amoli cxembl BC

[aHHasa cuctema npucytcteyet B cxemax LITIT Ne: 2, 5, 8, 10, 12, 13, 14, 15.

[nsa pacyeTta gaHHOM CMCTEMbI HEOBXOAMMO 3aHECTU crieaytolme AaHHbIE:

1)Qgv_sred, PacuyeTtHas cpepHasa Harpy3ka Ha I'BC, Tlkan/4 - 3apaetcs
nonb3oBatenemM Mno MPOEKTHbIM AaHHbIM B [kan/y. NMpn OTCYTCTBMM NPOEKTHbLIX AaHHbIX
pacyeTHble TENMOBblEe HArpy3kn Ha ropsiiee BOAOCHabXeHWe MOryT ObiTb onpeaeneHsbl no
KonunyectBy noTpebutenen ropsiiero BOAOCHaAOXeHMsi, B COOTBETCTBUM C YKa3aHUAMM
CHwuI. Harpy3ka moxeT 6bITb 3agaHa kak B ['kan/u tak n B MBT. Kak nameHntb eguHuubl
n3mMepeHunn cMoTpute B pasagene Hactponka pac4yeToB.

2)Nsec_niz, KonuyectBo cekuum TO Ha NBC HMXHAA cTyneHb, WT - 3agaeTcs
KONMM4YeCTBO ceKkLumi TennoobMeHHbIX annapatoB Ha [BC HWXHeN cTyneHu.

3)Ngr_niz, Kon-Bo napannen. rpynn TO Ha 'BC HMXHAA cTyn., wT - 3agaeTcs
KONM4eCcTBO NapannenbHbIX rpynn TennoobMeHHbIX annapaTtoB Ha TBC HWXHeR cTyneHn.

4)Hsec_niz, NMoTtepn Hanopa B OA4HOW CEKLUMUM HWXKHEW CTyneHu, M - 3agaetcs
BENUYMHA NOTEPU HaMopa B OOHOWN CeKL MM TENNOOOMEHHOro annaparta HUXHEN CTYMEHMN.

5)Nsec_verh, KonunyectBo cekumn TO Ha 'BC BepxHAA cTyneHb, wT - 3agaetcsa
KONMYeCTBO ceKkLMi TennoobMeHHbIX annapatoB Ha [BC BepxHen CTyneHu.

6)Ngr_verh, Kon-Bo napannen. rpynn TO Ha 'BC BepxHasa cTyn., wT - 3agaeTtcs
KONU4eCcTBO napansenbHbIX rpynn TennoobmeHHbIX annapatoB Ha TBC BepxHen CTyneHu.

7)Hsec_verh, NoTepu Hanopa B 0AHOM CEKUUU BepxXHen CTyneHu, M - 3agaetcs
BENUYMHa NOTEPU Hanopa B OAHOW CeKLMu TennoobMeHHOro annapaTta BepXHen CTyneHu.

lMonb3oBaTenb caM MOXET 3ajaBaTb Ha NoTpedbuTene ucnblTaTenbHble NapameTpbl
(06 wucnbiTatenbHbix napameTpax TO noapobHen MOXHO y3HaTb B pasgene
UcnbiTaTtenbHble napamMeTpbl TEeNyIOOOMEHHOro amnnapata) TennooOMeHHOro
annaparta, 4149 3Toro HeobxoAUMO AOMNONHUTENBHO 3aMNoSTHUTL eLle pPsaL Nonen:

8)T11 i_niz, Ucn. Temnepatypa Ha Bxoae 1 KoHTypa | ctyneHun,°C - 3agaetcs
ucnbiTatenbHaa TemnepaTtypa TenfoHOCUTENA Ha BXOAe MepBOro KoHTypa, T1l, cMoTpu
PUCYHOK BblLLE.

9)T12_ i_niz, Ucn. TemnepaTypa Ha Bbixoge 1 KoHTypa | ctyneHu,’C - 3apaetcs
ucnblTaTenbHaa Temnepartypa TEenfOHOCUTENSA Ha BbIXOL4E MEPBOro KOHTypa, T12, cMoTpum

PUCYHOK BblLLE.
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10)T21 i _niz, Acn. TemnepaTtypa Ha Bxoae 2 KOHTypa | ctyneHn,°C - 3agaetcs
ucnbiTatenbHaa Temnepartypa ropsder BoAbl Ha BXOAe BTOPOro KOHTypa, 121, cMoTpwu
PUCYHOK BblLLE.

11)T22_i_niz, Ucn. TemnepaTypa Ha Bbixoge 2 KOHTypa | ctyneHn,°C - 3agaetcs
ucnbiTatenbHaa TemnepaTypa ropsiden BOAbl Ha BbIXOA4E BTOPOro KOHTypa, T22, cMOTpM
PUCYHOK BblLLE.

12)Q_i_niz, WUcn. TennoBas Harpy3ka | ctyneHu - 3agjaetca wucnbiTaTenbHas
TennoBas Harpyska TennoobMeHHOro annapata Ha CUCTEMY ropsvyero BOAOCHaGXeHMs.
Harpyska moxeT ObiTb 3agaHa kak B lkan/d Tak u B MBT. Kak nameHuTb eguHuubl
N3MepPEeHU CMOTpUTE 34€eChb.

13)T11 i_verh, Ucn. TemnepaTtypa Ha Bxoae 1 koHTypa Il ctyneHn,°C - 3agaetcsa
ucnbiTatenbHasa TemnepaTtypa TEennoHOCUTENSA Ha BXO4E NEepBOro KoHTypa, T1l, cmoTpwm
PUCYHOK BblLLE.

14)T12 i verh, Wcn. Ttemnepatypa Ha Bbixoge 1 KoHTypa |l ctyneHu,°’C -
3apgaeTcs mcnbiTaTenbHass TemnepaTypa TennoHOCUTENA Ha BbIXOAE MEpPBOro KOHTYpa,
T12, CMOTPU PUCYHOK BbILLE.

15)T21 i verh, Ucn. Temnepatypa Ha Bxoae 2 KoHTypa |l ctyneHn,°C - 3agaeTtcs
ucnbiTaTenbHaa TemnepaTtypa ropsider BoAbl Ha BXoAe BTOPOro KOHTypa, T21, cmoTpwu
PUCYHOK BblILLE.

16)T22 i verh, WUcn. Ttemnepatypa Ha Bbixoge 2 KoHTypa |l ctyneHu,°C -
3apaeTcs ucnbiTatenbHasa TemnepaTypa ropsidert Boabl Ha BbIXOL4E BTOPOro KOHTypa, T22,
CMOTPU PUCYHOK BbILLE.

17)Q_i_verh, Ucn. TennoBasa Harpy3ka |l ctyneHn - 3apaetcda ucnbiTatenbHas
TennoBas Harpyska TennoobmeHHoro annapaTta |l cTyneHM Ha cucTemy ropsiyero
BoAocHabxeHunsa. Harpyska moxeT ObITb 3afaHa kak B [kan/d tTak n B MBT. Kak n3ameHuTb
eOuHULbI N3MepeHnin cMoTpuTe B pasgene Hactponka pacyeTos.

18)Kb, bBbanaHcoBbin ko3acdduumeHt 3akp.FBC - 3HayeHne aTOro nong
nucnonb3yetca npu onpegeneHvn 6anaHCOBOM Harpy3knm B HanagoOyHOM pacyeTe AOns
3akpbITbix cxem MBC. banaHcoBas Harpyska onpegensietcsa kak cpegHss Harpyska BC,
YMHOXeHHasi Ha 6anaHcoBbIn KO3 puumneHT. KoadpdpuumeHT nossonseTr nonb3oBaTesnto
perynupoBaTtb BEMMYNHY Harpy3kn (U pacxofa) Ha KOTOPYH NPOU3BOAUTCS Hanaaka.

Ecnu 3HayeHne nons He 3ajaHo MM camo None B CTPYKType OTCYTCTBYeT, pacyeT
GepeT 3HaveHne koadppuumeHTa no ymonyaHuio: 1.15 ana ogHoctyneHyatom cxembl, 1.1

ONS ABYXCTyNeH4YaTon cMellaHHon, 1.25 ona aByxcTyneH4YaTon nocriegosBaTenbHON.
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Mo 0606weHHbIM NoMpebumernsim:.

O606LeHHbIN  noTpebuTenb  Mcnonb3yeTca  Ans  pacdetTa  MarncrTpanbHbiX
TpybONpOBOAOB, MNpM OTCYTCTBUM [OaHHbIX MO BHYTPUKBApPTalbHbIM  CeTaAM, MO
notpeburtensm.

1)N_schem, Cnocob 3agaHust Harpysku - ykasbiBaeTcsa cnocob 3agaHuns Harpysku Ha

0606LeHHOM noTpebuTene, 4Ns 3TOro BCTaTb HAa COOTBETCTBYIOLLYIO CTPOKY U HaXaTb Ha

KHOMKY !, B BbiMaBLLUeM MeHI0 BbibpaTh Heobxoammoe: 1 crnocob - 3aaaeTcs pacxonom, 2
cnocob - 3agaeTca CoOnpoTUBIIEHNEM.

Mpu nepBomM cnocobe 3agaHnA Harpy3Ku:

2)Gpod, Uwupkynupytlowmn pacxod, T/M - 3agaeTcs CyMMapHbIA - pacxof
TennoHocuTens B nogatoLiem Tpybonposoae.

3)Kso, KoadhbdpuumeHT wu3MeHeHuMs UMPKynupylowero pacxoga - 3apaetcs
KO3(h(PMLUMEHT U3MEHEHNS LMPKYynunpytowero pacxoga. Hanpumep, npu 3HadyeHUn AaHHOro
nons 1.1, 3HayeHne nonsa Gpod, Unpkynupytowmn pacxog 6ygeT ysennyeHo Ha 10%.

4)Gu_r, Pacxon Ha oTKpbITbI Bogopasbop, T/4 - 3agaetcsa pacxon TensioHocuTens
Ha OTKPbITbIN BOAOpa3bop cuctemMbl ropsidero BogocHabxeHusi. B gaHHOM none Takke
MOXHO 3a4aTb BEMNYMHY pacxoaa, YYUTbIBAKOLLErO YTEYKM.

5)Kgv, KoacdhbdumumnmeHT un3MeHeHna pacxoga Ha Bopgopasbop - 3apaetcs
KOa(h(pMUMEHT M3MEHEHMUST pacxofa Ha OTKpbITbIn Bogopasbop CUCTEMbI ropsivyero
BoAoCHabxeHust. Hanpumep, npu 3HadeHun gaHHoro nonda 1.2, 3HadeHue nons Gu_r,
Pacxoa Ha oTKpbITbIi Bogopasbop 6yaeTt yBenmyeHo Ha 20%.

6)Beta, [Jons Bogopasbopa 13 nogaroLlero Tp-aa - 3agaetca gonst otbopa Boabl 13
nogawmowero TpybonpoBoga npu  OTKPbITOM  Bogopa3bope  CUCTEMBbI  ropsivyero
BOAOCHabxeHusi. Hanpumep npu 3HadveHun pgaHHoro nons O - Becb oTtbop Boabl Byaer
npovcxoaute M3 obpaTHoro Tpybonposoga, npu 3HaveHumn 0.5 - nonoBuHa Boabl Byaer
oTbupaTbCs M3 NogaroLLlero, a NonoBMHa M3 obpaTHoro TpybonpoBoaoB..

7)H, Tpebyembin Hanop, M - 3agaetca Tpebyembin Hanop Ha 0600LEHHOM
notpeburene.

8)

Mpu BTOPpOM cnoco6e 3apaHus Harpy3Ku:

Sr, PacuetHoe 0606uieHHOe conpoTuBneHne - 3agaetcs pacyeTHoe obobuieHHoe

conpoTtmBneHne 0606LeHHOro NnoTpebunTens, Hanpuvep KBapTana.
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H, Tpebyembin Hanop, M - 3apaetca Tpebyembli Hanop Ha 0600LEHHOM
notpebutene.

Mo yyacmkam mensioeol cemu:.

1)L, AnuHa yyacTka, M - 3agaeTcsa AnnHa yyactka TpybonpoBoaa B nnaHe C y4eTom
ANuHbl  [1-06pasHbix  komneHcaTopoB. [lone [MQnuHa y4yacmka MOXHO 3anofiHUTb

aBToOMaTu4eCkmn AOnd BCeX y4YaCTKOB TENNoOBOW CEeTW, ANsl 3TOro HYXHO. HaXaTb KHOIMKY

TennorugpaBnuyeckue pacyeTbl . BoibpaTtb crnon TennoBon ceTn U3 cnmcka, Haxkas
KHOMKy CnoM... epentn Ha 3aknagky Cepeuc. HaxaTb KHOMKY [NUHbI y4acTKOB C
KapTbl. [lporpamma CHUMET OfMHbI Y4aCTKOB C HAHECEHHOW Ha KapTy pac4yeTHOW CXeMbl B
COOTBETCTBMM C MacwTabom 1 3anuuweT faHHble B 6a3y [aHHbIX Mo yvactkam. [nuHbl
y4aCcTKOB MOXHO Ornpefensatb kKak C y4eToM Tak M 6e3 yyeTa reofesmyeckux OTMETOK
Ha4yanbHOro M KoHeyHoro yana. [lpu 3anycke onepaunm aBTOMaTMYECKOro ornpeaeneHus

ANVH y4acTKOB NOnb3oBaTento OyaeT npeanoXeHo BbiopaTk cnocob onpeaeneHns AnnHbI.

Teplo |

@ LMMTRIESTE e 3HIECKHE OTHETKM NP BhMHEAZHMM BHH YNaCTrOEY

Her | OrreHa |

2)Dpod, BHyTpeHHUW AuameTp nogawwero TpybonpoBoaa, M - 3ajaeTcd B
MeTpax BHYTPEHHUIN guameTp nogarouwero Tpybonposoaa, Hanpumep 0.05, 0.1, 0.15 m.

3)Dobr, BHyTpeHHUI anameTp obpaTHOro TpybonpoBoAaa, M - 3aaeTcs B MeTpax
BHYTPEHHUN anameTp obpaTtHoro Tpybonposoaa, Hanpumep 0.05, 0.1, 0.15 m.

4)Ke_pod, UWepoxoBatocTtb nopawwero TpybonpoBoaa, MM - 3ajaetcs
KoadhpmumeHT wepoxoBaToCcTn nogarowero Tpybonposoaa, Hanpumep 0.5, 1, 2 mm. Onsa
HOBbIX CTasnbHbIX TPYO KO3(PPULMEHT LWEepOoXoBaTOCTU NPUHUMAETCA B COOTBETCTBUWU CO
CHul 0.5 mm.

5)Ke_obr, LllepoxoBaTocTb oO6paTtHOro Tpyb6onpoBoga, MM - 3agaetcs
KoadhMUMEHT WepoxoBaTocTn obpatHoro Tpybonposoga, Hanpumep 0.5, 1, 2 mm. [Ons
HOBbIX CTasnbHbIX TPYO KO3(PPULUMEHT LWEepOXoBAaTOCTU NPUHUMAETCA B COOTBETCTBUM CO
CHwl1 0.5 mm.
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6)Zarost_pod, 3apacTtaHue nopgatowero Tpybonposoga, MM - 3apaetcs
nonb3oBaTeneM BenuvyMHa 3apocTaHunda nogawowero Tpybonposoaa, Hanpumep 5, 10, 15
MM. 3apocTtaHve TpybonpoBoda MpPVMBOAMT K YMEHbLUEHUIO BHYTPEHHEro guametpa
TpybonpoBoaa 1 pe3koMy yBENUYEHNIO TMOPaBNYECKNX NOTEPD.

7)Zarost_obr, 3apactaHne obpaTHoro TpybonpoBoga, MM - 3agaeTtcs
nonb3oBaTeneM BeNUYMHA 3apocTaHus obpaTHoro Tpybonposoaa, Hanpumep 5, 10, 15
MM. 3apoctaHune TpybornpoBoda MNPMBOAMT K YMEHbLUEHUIO BHYTPEHHEro pguameTpa
TpybonpoBoaa 1 pe3koMy yBEMUYEHWNIO TMOPABIMYECKNX NOTEPD.

8)Zpod, Cymma KO3@®. MEeCTHbIX CONPOTUBIIEHMM MOA. Tp-ga - 3agaetcd cymma
KO3 PMLMEHTOB MECTHbIX COMPOTMBIIEHNI Nogatowero Tpybonposoaa, Hanpumep 2, 4, 8,
12 n 1.0. Takke, cymmy KO3(PEPMUMEHTOB MECTHbIX COMPOTUBMEHUA MOXHO 3adaTb

crnepylowmum cnocobom: BcTatb Ha none MecTHble CONPOTUBIEHUS NOA.TP-Aa U B NpaBow

4acTu CTPOKM HaxaTb kHonky O630p E NOSIBUTCS crieaytoLlee OKHO:

i
_MecTHoe conpoTrBneHe | Koa... | Konuw...
JagBukka 05 2
BeHrune ¢ kockiM wWhUHaUAEM 05
BeHTunt ¢ BEPTUKANEHEIM LUNHHAMASM 6.0
0 6paTHEIM KNanaH HopMansHbIK 7.0
O 6paTHbiit knanaH "3axnonka” 3.0
KpaH npoxogHoli 20
KaomMneHcarop 0gHOAKMHZ0BEIA 683 pYGaLIKH 1.0
KOMMNEHCATOP OAHONKHSOBEIM C PYGaLKOR 0.1
KomMneHearop canbHUKOBbIN 0.3
Komnencarop MN-o6pazHeii 28 E
Oveoa, rHyTei nog yraom 30°, co cknagkamu R = 3d 0se
OTE0q, rHYTEF noa yraom 30°, co ckaagkamu R = 44 05
Oteoa, rHyTer noa yraom S0°, raagkwid A = 1d 1.0
Oreoa. rHyTeit noa yraom 30°, raaakuid B = 3d 05
Oreoa. rHyTel nog yraom S0°, raageuwii R = dd 03
(OTe0g cEapHOM OQHOWOBHLIN Nog yraom 30° 02
OTE0Q CEaPHOM OAHOWOBHLIE Noa yraom 45° 0.3
0TBOA CEaPHON OAHOLWOBHLIA Noa yrom B0° 07 1
Oreoa ceapHoi ABYXWOoBHBIA Nog yraom 30° 1.2
OTB0og ceapHol TpeXWoBHEE Nog yraom 30° 18
TPOFHUE MPY CAMAHWA NOTOKS Ha NPOXOAE 1.2
TpOFHME NP CAHAHWM NOTOKE Ha OTEETENEHWH 1.8
TpoliHKE NPU PasBETEAEHMM NOTOKa Ha NPoxoae 1.0
T poliHIUK MPY pasSBETBASHMM NOTOKa Ha OTBETBNEHWA 15 1
T polHUK NPU BCTREYHOM NOTOKE 30
BHesanHoe paclumpeHqe 1.0
BHesanHoe cykeHue 05
[pazesuk 100
Mpouue 0o 0o

DK I Otmena Cynrra Iﬁ B

PucyHok 7.4 KoadhcpuumeHTbl MeCTHbIX CONPOTUBIEHUI o6paTHOro Tpy6onposoaa
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B nOaHHOM OKHe npegnaraeTtca  ykasaTb KOMMYECTBO  PasfMYHbIX  MECTHbIX
conpoTtmeneHnn B ctonbue Konuyectso. [Nporpamma npocymmupyeTt KoappuuneHTsbl u
3anuweT nTorosoe 3HavyeHue B none Cymma Ko3@. MECTHbIX CONPOTUBIIEHUN.

B cnyyae ecnu cymma KOI(hPUUMEHTOM MECTHbIX COMNPOTUBIIEHMM MOAAOLEro
TpybonpoBoaa Heu3BeCTHa, 3afjanTe ee paBHbIM Hymn. B aTom cnydae nonb3oBaTenb
MOXET YBENUYUTb OAENCTBUTENbHYIO ONMHY TpybonpoBoaa aobaBneHnemM 3KBUBaANEHTHOW
ONWHBI,  XapakTepusyllwlen notepy B MECTHbIX COnpoTuBreHnax. B atom cnydvae
Heobxoaumo 3agaTb 3HadeHue nonskKz_pod, KoadpdpuumeHT MeCTHOro ConpoTUBIIEHMUS
nog. Tp-ga.

9)Zobr, Cymma koac. MeCTHbIX cOnMpoTMBREeHUn 0Op. Tp-Aa - 3agaeTcsa cymma
K03hPMUMEHTOB MECTHbIX CONPOTUBNEHMI oBpaTHoro Tpybonposoaa, Hanpumep 2, 4, 8,
12 v T1.0. Takke, cymMmy KO3(PMPULUMEHTOB MECTHbLIX COMPOTMBIIEHUA MOXHO 3ajaTb

cnegytowmm cnocobom: BctaTh Ha none MecTHble conpoTUBEHNst 0Op.Tp-4a U B NPaBoW

4YacTu CTPOKM HaxaTb KHomnky O63op EL nosiBuTCcA okHo (PucyHok 7.4.).

B npaHHOM OkHe npepnaraetca  ykasaTb KONIMYECTBO  Pa3fMYHbIX  MECTHbIX
conpoTtmBneHnn B ctondbue KonuyectBo. [Nporpamma npocymmupyeT KoapduUneHTbl U
3anuweT UTorosoe 3HayeHune B none Cymma Koad. MeCTHbIX COMPOTUBIIEHNIA.

B cnyyae ecnu cymma Ko3(MOUUMEHTOM MECTHbIX COMPOTMBIEHUA OBpaTHOro
TpybonpoBoga Hew3BeCTHa, 3ajanTe ee paBHbIM Hyn. B aTom cnydae nonb3oBatenb
MOXeT YBEeNnuYnTb OEeNCTBUTENbHYI ANWHY Tpybonposoaa AobaBneHMeM 3KBUBANEHTHOWM
ONWHbBI, XapakTepuaytollerhn noTepu B MECTHbIX COMpoOTUBNEHuAX. B atom cnyvae
Heob6xoanmo 3agatb 3HaveHune nonsa Kz _pod, KoaddumuneHT mMecTHOro conpoTMBrEHUS
obp. Tp-4a.

10)Kz_pod, KoachpumumeHT mecTHOro conpoTtuerieHnss nogatowiero Tpybonposoaa -
3apaeTca KOI(MUUMEHT MECTHOro COMpOTMBAEHUA ANA nogatowero Tpybonposoaa,
Hanpumep 1. 1 nnu 1.2. B aTom cnyyae genctButenbHas gnvHa ydactka TpybonpoBoaa
Oypet yeBenunyeHa Ha 10 wmnu 20 % cooTBeTCTBEHHO. Ecnu koappuuneHT MeCTHOro
conpoTMBREHUs [Ons  nojawwero TpybonposBoga ©Oyger 3agaH paBHbiM 1.0, TO
AencTBUTENbHaa AnnHa nogatouwero Tpybonposoaa yeBenuvyeHa He OyaeT. B aTtom cnyyae
Heob6xoanMo 3agaTtb 3HayYeHune Zpod.

11)Kz_obr, KoadhdununeHT MecTHOro conpoTuBreHusi obpaTHoro TpybonpoBoga -
3apaeTca  KO3ghUUMEHT MECTHOro CconpoTmereHna ana obpatHoro Tpybonposoaa,

Hanpumep 1.1 unu 1.2. B aTOM cnyvyae gencTBUTENbHaa ANWHA yyYacTka Tpybonposoaa
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Ooypet yeBennyeHa Ha 10 wmnm 20 % cooTBeTCTBEHHO. Ecnn KoadhdULUMEHT MeCTHOro
conpoTuBneHns ansa obpatHoro TpybonposBoga ©Oygoetr 3agaH paBHbiM 1.0, TO
aencteutenbHaa anvHa obpartHoro TpybonpoBoaa yBenudeHa He Oyaet. B atom cnydvae
HeobxoanMMo 3agaTtb 3HadeHue Zobr.

lpu Hanu4uu HacocHoOU cmaHyuu:

Mpn ykasaHMM Mapkum Hacoca Ha nogawuwem wunu obpaTHom Tpybornposoaax,
3HayeHus nonen Hpod n Hobr yuntbiBaTbCA HE ByayT.

1)Hpod, Hanop Hacoca Ha nopawwem TpybonpoBoae, M - 3agaetcs
nonb3oBaTenieM Hamnop pasBMBaeMbli HacocoM Ha nogawwem Tpybonposoge. Ecnu
Hacoc noBbiWaeT Hanop, TO 3Ha4YeHWe 3anuCbiBaeTCA CO 3HAKOM MNIIOC, €Cnv MOHMXaeT
Hanop, TO CO 3HaKoM MUHyc, Hanpumep 30 nnu -40 meTpoB.

2)Hobr, Hanop Hacoca Ha o6OpaTtHom Tpyb6onpoBoae, M - 3agaeTtcs
nonb3oBaTenemM Hanop pasBMBaeMbli HACOCOM Ha obpaTHom Tpybonposoge. Ecnu Hacoc
MoOBbILWAET HaMop, TO 3HA4YeHWe 3anuCbiBaeTCa CO 3HAKOM MAC, eCnn MOHWXaeT Hanop,
TO CO 3HaKoM MUHyc, Hanpumep 30 unu -40 meTpoB.

3)Mark_pod, Mapka Hacoca Ha nogawLwemM TpybonpoBoae - Yka3biBaeTcs Mapka
YCT@HOBIMEHHOrO Hacoca Ha nogawwem Tpybonposoge. [ns ykasaHUs Mapku Hacoca

HeobXoAMMO B OKHE CeEMaHTUYEeCKomn I/IHd)OpMaU,VIVI BCTaTb Ha noJie BBoAa AaHHbLIX CTPOKU

"Mapka Hacoca Ha nopgawwem’ U1 HaxaTb kHonky O630p E B nosBuBLEMCS
CNpaBOYHMKE HACOCOB BCTATb Ha CTPOKY C TpebyeMbiM HACOCOM U HaxaTb KHOMKY BbiGop.

4)Mark_obr, Mapka Hacoca Ha obpaTHOM TpybonpoBoae - Yka3biBaeTcsa Mapka
YCT@HOBMEHHOrO Hacoca Ha obpatHom TpybonpoBoge. [na ykasaHus Mapku Hacoca

HeobXxo4MMO B OKHE CEMAaHTUYECKOM I/IH(*)OpMaLI,I/II/I BCTaTb Ha noJie BBoAa AaHHbLIX CTPOKU

"Mapka Hacoca Ha oOOpaTHOM" ” HaxaTb KHOMKY OGsopEL B nossuBLlemMcs
cnpaBOYHMKE HAacOCOB BCTaTb Ha CTPOKY C TpebyeMbiM HACOCOM U HaxaTb KHOMky BblGop.

Mpu Hanu4uu dpoccenupyrowux y3J108:

1.Bblumcnsiemast gpoccenbHas warba

1)Dbp_pod/Dbp_obr, AnameTp 6annaca Ha nogatowiem/obpaTtHom Tpybonposoae, M
- 3apaeTca nonb3oBaTtenem guvameTp Oamnaca noparouiero/obpaTtHoro Tpyb6onposoaa,
Hanpumep 0.05, 0.1 n 1.4. METpPOB.

2)Lbp_pod/Lbp_obr, AnnHa 6annaca Ha nogawLem/obpaTtHomMm TpybonpoBoae,
M -3agaeTtca anuHa 6annaca Ha nogatowem/obpatHom Tpybonposoae, Hanpumep 5, 8 n

T.[. METPOB.
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3)Zbp_pod/Zbp_obr, Cymma Ko3ad(pULUMEHTOB MEeCTHbIX COMPOTUBIIEHUMA Ha
6amnace noparuwero/obpatHoro TpybonpoBoaa - 3agaetcad cymMma KOIPULMEHTOB
MECTHbIX COMpOTMBNEHNA Ha Gannace nogatowiero/obpaTHoro Tpybonposoaa, Hanpumep
4, 8nT.A.

4)Ke_bp, WlepoxoBaTtocTb 6amnaca, mm - 3agaetcsa wepoxoBaTocTb Oawnnaca,
Hanpumep 0.5, 1, 2, 3 n T.40. MM.

5)Hzapas, 3anac Hanopa,m - 3agaeTcsa nonb3oBaTefniem 3anac Hanopa Ha wawnbe,
Hanpume 1, 2 U T.4. METPOB.

2.YcTaHaBnMBaemasi gpoccenbHas wanba

1)Dbp_pod/Dbp_obr, Anametp 6annaca Ha nogatowem/obpatHom Tpybonposoge, M
-3agaetca nonb3oBaTenem amameTtp 6Gamnaca nopatowiero/obpatHoro Tpybonposoaa,
Hanpumep 0.05, 0.1 1 T1.4. METPOB.

2)Lbp_pod/Lbp_obr, AnuHa 6annaca noparowero/obpatHoro Tpybonposoaa, M
- 3agaetca gnvHa 6annaca Ha nogatowem/obpaTtHoMm Tpybonposode, Hanpumep 5, 8 u
T.0. METPOB.

3)Zbp_pod/Zbp_obr, CymMma KO3(hpMLMEHTOB MECTHbIX COMPOTUBIIEHUMA Ha
6amnace noparuwero/obpatHoro TpybonpoBoga - 3agaetca cymma KOIhPULMEHTOB
MECTHbIX cOnpoTMBNeHNn Ha Gannace nogarwero/obpaTHoro Tpybonposoaa, Hanpumep
4,8 unrT.0.

4)Ke_bp, WlepoxoBaTtocTb Gawunaca, Mm - 3agaeTca LwepoxosBaTocTb Hannaca,
Hanpumep 0.5, 1, 2, 3n 1.4. MM.

5)Dshb_pod/Dshb_obr, OuameTp wanbbl Ha 6Gannace noparollero/odbpaTHOro
TpybonpoBopa, MM - 3agaeTcs nonb3oBaTenemM AuameTp YCTaHOBMEHHOW LWwanbbl Ha
barnnace nogatouwero/obpatHoro Tpybonpoeoga. [Ansa BbIYMCNAEMON OPOCCENbHON Lanbbl
3HaYeHWe JaHHOro Nons onpeaenseTcs B pesynbTaTe BbINOMHEHNS Hanago4vyHoW 3agayn.

6)Nshb_pod/Nshb_obr, KonnyectBo wanb Ha 6arMnace noparoLiero/o6paTtHoro
TpybonpoBopga, wT - 3agaetca Nonb3oBaTeNneM KOMMYECTBO YCTaHOBMEHHbIX Wwanb Ha
barnnace nogatouiero/obpatHoro Tpybonpoeoga. [Ans BbIMMCNISAEMON OPOCCENbHON LWaKnObI
3Ha4YeHune JaHHOro Nons onpeaenseTcsa B pesynbTare BbINOHEHNSA HAaNago04HOW 3a4a4un.

3.PerynaTtop gasneHunsa (perynupoBaHue nNo pacrnoriaraeMomy Hamnopy)

1)H, Perynupyembin napameTp Hanop, M (pacxoa, T/4) - 3agaeTtcs 3HadeHue
perynupyemMoro pacnonaraemoro Hanopa, Hanpumep 10, 20, 40 meTpoB.

2)Kreg, Koadc. nponyckHon cnocobHocTu - 3agaeTtcs 3HadeHue KoadhuuneHta

NPOMYCKHOM CNOCOBHOCTM perynsatopa (No NacnopTHbIM AAaHHbIM YCTPOWCTBA).
11401.0M-NICT.003.002. 133



OBOCHOBBIBAIOLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENBCK» [10 2028 FOJA. FMABA 3. ANIEKTPOHHAA MOAENb
CUCTEMbI TENJIOCHABXEHWA rOPOLA. NPUNOXEHUE 2

4.Perynsatop gasneHus (perynupoBaHve AaBreHns B nogaroLllem TpybonpoBoae)

1)H, Perynupyembin napameTp Hanop, M (pacxop, T/4) - 3agaetca 3HaveHue
perynupyeMoro pJasfeHuss B nojawlem TpybonpoBoge C y4eTOM reoges3nyeckon
OTMETKMW.

2)Kreg, Koadc. nponyckHon cnocobHocTn - 3agaetcs 3HadeHue KoadppuuneHta
NPOMyCKHOM CNOCOBHOCTM perynstopa (N0 NacnopTHbIM AaHHbIM YCTPONCTBA).

5.PerynaTtop gaBnexus (perynupoBaHne gasneHusi B obpaTtHoMm TpybGonpoBoae)

1)H, Perynupyembin napameTp Hanop, M (pacxop, T/4) - 3agaetca 3HaveHue
perynupyemMoro gasrieHusi B obpaTHoOM TpybonpoBoae C y4eTOM reoe3ny4eckor OTMETKN.

2)Kreg, Koad. nponyckHon cnocobHocTu - 3afjaeTcs 3HavyeHue KoadpuuneHta
NPOMYCKHOM CNOCOBHOCTU perynsatopa (No NacrnopTHbIM AAaHHbIM YCTPOWCTBA).

6.PerynaTtop pacxoga B nogatolliem Tpybonposoae

1)H, Perynupyembin napameTp Hanop, M (pacxoa, T/4) - 3ajaetca 3HaveHue
perynmpyemMoro pacxoga oAbl B nogatowiem Tpybonposoae, Hanpumep 20, 50, 100 T/4.

2)Kreg, Koad. nponyckHoM cnocobHOCcTU - 3agaeTcs 3HayeHne KoadpduumeHTta
NPOMyCKHOM CNOCOBHOCTM perynsatopa (No NacnopTHbIM AaHHbIM YCTPOWCTBA).

7.Perynatop pacxoga B obpaTHoMm TpybonpoBoae

1)H, Perynupyembin napameTp Hanop, M (pacxop, T/4) - 3agaetca 3HaveHue
perynmpyemMoro pacxoga soabl B obpaTtHom Tpybonposoae, Hanpumep 20, 50, 100 T/4.

2)Kreg, Koadh. nponyckHoM cnocoBHOCTU - 3agaeTcs 3HayeHue KoadpduumneHTa

NPOMyCKHOM CNOCOBHOCTM perynsatopa (No NacnopTHbIM AaHHbIM YCTPONCTBA).

Ans Hanado4yHoO20 pacyema ¢ y4emom mensioebIix MNomepb

B 3aBucumocTM OT BMAa NpoOBOOUMMOro pacyeta, HeobxoouMoO 3aHeCTU [aHHble
OOMNOJSIHUTENBLHO K TeM,KoTopble [AOMKHbl ObiTb BBeAeHbl AnA pacyeta 6e3 yyeTa
TennoBbIX NOTEPb.

TennoBble NOTEPM MOXHO paccumTaTb ABYMS cnocobamu:

a)no HopmaTtmBaw;

6)No hakTUY4EeCKOMY COCTOSIHMIO N30MnsLmMM TpyOonpoBOAOB.

Pacyem HopmamueHbIX mensioebix Nomepb

[ns npoBegeHns pacyeTta TEMMOBbIX NOTEPb MO HOpPMATMBaAM HEOOXOAMMO 3aHeCTu
cregylowme aaHHble:

Mo NCTOYHUKY TENNTOBOW CeTM:
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1)Tsg_pod, CpepnHeropnoBas Temnepatypa B noa. Tp-Ae, °C. - 3apaetcs
BeNMYMHa cpegHerogoBon TemnepaTypbl B nogatoLlem Tpybonposoje.

2)Tsg_obr, CpegHerogoBas Temnepatypa B o6p. Tp-ae, °C. - 3agaetca BenuynHa
cpefHerogoBov TeMmnepaTypbl B 06paTHOM TpyGonpoBoAe.

3)Tsg_grunt, CpegHerogoBass Temnepatypa rpyHrta, °C. - 3agaeTcs BenuuuHa
cpefHerogoBov Temnepatypbl rpyHTa.

4)Tsg_nv, CpegHerogoBasi TemnepaTtypa HapyxHoro Bo3ayxa, °C. - 3apaetcsa
BeNMYMHa cpegHeroqoBon TeMnepaTypbl HApYXHOro Bo3ayxa.

5)Tsg_podval, CpegHerogoBas Temnepatypa Bo3ayxa B noaBanax, °C. -
3agaeTcs BenuumMHa cpeaHero4oBon TeMnepaTypbl BO3ayxa B NoaBax.

6)Tgrunt, Tekywas TemnepaTtypa rpyHTa, °C. - 3agaetca BeNnUUMHA TEKYLLEN
TemnepaTypbl FpyHTa.

7)Tpodval, Tekywasa TemnepaTtypa Bo3ayxa B nogBanax, °C. - 3apgaetcs
BeNMYMHa TekyLen TemnepaTtypbl BO3gyxa B nogsanax.

8)Period, Yncno yacoB paboTbl cuctemMbl TennocHabxewumsa B rog (1 - 2) -
3apgaetcs yicno vacoB paboTbl CUCTEMbI TENNMOCHAGXeHUA B rod, Ansa 3TOro BCTaTb Ha
COOTBETCTBYIOLLYDO CTPOKY W HaxaTb Ha KHOMKY »|, B BbiNaBWEM MeH0 BblbpaTb
Heobxoanmoe 3HadeHue: meHee 5000 yacoB paboTbl CUCTEMBbI TEMNOCHAOXeEHMs B rog
unun 6onee 5000 yacos.

Mo yyacTkam TennoBoun ceTu:

1)Proklad, Bua npoknagku TennoBou ceTu - 3agaeTcs BuA NMPOKMaAKM yyacTka
TpybonpoBoaa, Ans 3TOro BCTaTb HA COOTBETCTBYHOLLYK CTPOKY U HaXaTb Ha KHOMKY », B
BbiNaBLLEM MeHIO BbibpaTb HeobxoamMmoe: Hag3eMHas Npoknagka, kaHanbHas Npoknaaka,
GeckaHanbHasa Nnpoknagka, nogsanbHasa npoknagka.

2)Kpoprav, MMonpaBoYHbIn KO3(p(PULMEHT HaA HOPMbI TEnsnoOBbIX NOTEpPb -
3agaeTcs  nonb3oBaTeneM MO pe3ynbTaTaM  TeMNepaTypHbIX  MCMbITAHWA, ecnu
TemnepaTypHble WUCMNbITaHUA He NPOBOAWMNCH, MOMNPaBOYHbLIA KOI(MUMEHT Ha HOPMbI
TennoBbIX NOTEPL NPUHMMaETCA paBHbIM 1.0

3)Norma, HopmaTtuBHble notepu B TennoBou cetn (1 - 3) - lNonb3oBatenem
yKa3blBaeTCsl HOpMaTMB, Ha OCHOBe KOToporo GyaeT npou3BOAUTbCS pacyeT, Ans 3Toro
BCTaTb Ha COOTBETCTBYIOLLYIO CTPOKY M HaXaTb Ha KHOMKY », B BbiMaBLUEM MEHI0 BbiGpaTb
Heobxogumoe: HopMupyemble NOTepu onpegensawTca no  Hopmam 1959  ropa,
HOpMUpYyeMble MoTepu onpegenawTca no Hopmam 1988 roga, Hopmupyemble MnoTepu

onpegensTcd no Hopmam 1997 roga.
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Pacyem mennoebix nomepb no hakmu4eCKOMy COCMOSIHUIO U30JIsiyuu

[ns npoBegeHnst pacyeTa C TENMOBbIX MOTEPb MO (PaKTUYECKOMY COCTOSIHUIO
n30Maunn Heobxo04MMO 3aHECTU criegyoLne AaHHbIE:

Mo NCTOYHUKY TensI0OBOU CETHU:

1)Tsg_pod, CpepnHerogoBas Temnepatypa B noa. Tp-Ae, °C. - 3apaetcsa
BEnM4YMHa cpeaHerofoBon TemnepaTypbl B nogatoLem Tpybonposose.

2)Tsg_obr, CpegHerogoBas TemnepaTtypa B o6p. Tp-ae, °C. - 3agaetca BenuynHa
cpefHerogoBov TeMmnepaTypbl B 06paTtHOM TpyGonpoBoAeE.

3)Tsg_grunt, CpegHerogoBasas TemnepaTtypa rpyHrta, °C. - 3agaetcs BenuuunHa
cpefHerogoBov Temnepatypbl rpyHTa.

4)Tsg_nv, CpeaHerogoBasi TeMmnepaTtypa HapyxHoro Bosayxa, °C. - 3apaetcs
BENMYMHa CpeaHeroqoBon TemnepaTypbl HAPY)KHOMO BO34yXa.

5)Tsg_podval, CpepgHerogoBas TemnepaTypa Bo3ayxa B noaBanax, °C. -
3apaeTca BennuMHa cpeaHerooBon TeMnepaTtypbl Bo3ayxa B NOABax.

6)Tgrunt, Tekywas TemnepaTtypa rpyHTa, °C. - 3agaetca BenuuUMHa TEKYLLEN
TemnepaTypbl FpyHTa.

7)Tpodval, Tekywasa Temnepatypa Bo3gayxa B nogBanax, °C. - 3apgaetcsa
BENMYMHA TeKyLen TemnepaTypbl BO3ayxa B nogsanax.

Mo yyacTkam TennoBoun ceTu:

1)Proklad, Bua npoknagku TennoBOM ceTu - 3adaetcs 4YMCrno BUL NPOKNagku
yyacTka TEnnoBOW CeTW, ANns 3TOro BCTaTb Ha COOTBETCTBYHOLLYH CTPOKY W HaxaTb Ha
KHOMKY », B BbIMaBLIEM MeHK BblbpaTb HeobGXxooMMoe 3HayeHue: Haa3eMHasi NpPoKnagka,
KaHanbHasa nNpoknaaka, 6eckaHanbHasa npoknagka, NnoaeanbHasi Npoknaaka.

2)Izol_pod, TennousonAumoHHbIW MaTepuan nopa. Tp-aa (1 - 39) - 3apaetcsa
TENNOU3ONAUMOHHBIN  MaTepuan nojawwero Tpybonposoaa, pAns 3TOr0 BCTaTb Ha
COOTBETCTBYIOLLYIDO CTPOKY W HaxaTb Ha KHOMKy -J, B BbiNaBLEM MEHI0 BblbpaTb
Heobxoanmoe 3HadeHue. 1zol_obr, TennonsonAunMoHHbIN MaTepuan ob6p. Tp-aa (1 - 39)
- 3agaeTcs TENNOU3ONALMOHHLIM MaTepuan obpaTHoro TpybonpoBoaa, Ans 3TOoro BCTaTb
Ha COOTBETCTBYIOLLYIO CTPOKY M HaxaTb Ha KHOMKYy -J, B BbiNaBLIEM MeHK BblbpaTb
HeobxoaMmoe 3Ha4YeHue.

lMpu nod3emHoli npoknadke mpyb6onpoesoda:

S, PaccTtosiHne mexay ocsiMm TpybonpoBoaoB, M. - 3a4aeTca pacCTosgHME MexXay

OCbH0 NMOAAIOLLErO N OCbio 06paTHOro TPy6onNpoBOAOB B METPaX.
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Hzal, FnybuHa 3anoxeHusa TpybonpoBoaa, M. - 3agaetcs pacCTodHME OT OCU
TpybonpoBoaa 4O NOBEPXHOCTW 3emnun, Hanpumep 0.8, 1.0, 1.2 M. U T.4.

Grunt, Bug rpyHTta - 3apaeTtca BuA rpyHTa B KOTOPOM MpPOMOXEH Y4yacToK
TpybonpoBoaa, Anga 3Toro Heo6xoAMMO BCTaTb Ha COOTBETCTBYIOLLYIO CTPOKY WU HaxaTb Ha

KHOMKY », B BbiNnaBweM MEHIO Bbl6paTb HeobxoaMmoe 3HaveHue.

Ta6bnuua 7.1 - Bug rpyHTa

KoadhdmumeHT TennonpoBogHocTh rpyHToB BT/(M * C)
N n.n. Bug rpyHTa cyxoro BMNaXXHOro BOOOHACHILLEHHOrO
1 2 3
Mecok, cynecb 1,10 1,92 2,44
[MnHa, CYrnnHOK 1,74 2,56 2,67
[paBun, webeHb 2,03 2,73 3,37

Mpu KaHaNbHOW NpOKNagKe AONONIHUTENbHO:

Hkanal, BbicoTa kaHana, M. - 3agaeTcs Nofnb3oBaTeneM B 3aBMCUMOCTU OT MapKu
KaHana u ycnoBHoro guametpa Tpyb, Hanpumep Ans kaHana mapkm KJT 90-45 npwm
YCIOBHOM AnaMeTpe nogatwowen n obpatHon Tpybsl 0.1 M. BbicoTa kaHana 0.63 m.

Wkanal, lUnpuHa kaHana, M. - 3agaeTcs nonb3oBaTenieM B 3aBUCUMOCTU OT Mapku
KaHana u ycnoBHoro guametpa Tpyb, Hanpumep ans kaHana Mmapku KI1 90-45 npu

YCIOBHOM AuaMeTpe nogawowen n obpatHom Tpybbl 0.1 M. wupuHa kaHanbel 1.15 m.

7.1 UcnbiTaTenbHble NapameTpbl TeNSI0O06OMEHHOro annapara

[na pacyeToB cxem C TenfIOOOMEHHbIMU annapatamn Npu PasnnYHbIX pPexuMax,
cnegyet 3a4aTtb NapaMmeTpbl TENSIO0OMEHHMKA Ha KakON-TO U3BECTHbIN PEXUM. OTO MOTyT
OblTb KakK MNPOEKTHble MapaMeTpbl, Tak W napameTpbl, U3MEPEHHbIE MPU WCMNbITaHUK
TennoobmeHHoro annapara. HaszoBem aTn napameTpbl UCMbITaTENbHBIMM.

Ona 3agaHna  TennooOMeHHWKa  TpebywTcs  crnegylowme  uUcnbiTaTenbHble
napameTpsbl:

T11 - TemnepaTtypa Ha BXoe NnepBoro KoHTypa

T12 - TemnepaTtypa Ha BbiIxo4e nepBoro KoOHTypa

T21 - TemnepaTtypa Ha BXxo4e BTOPOro KOHTypa

T22 - TemnepaTtypa Ha BbIXxo4e BTOPOro KOHTypa

Q - TennoBas Harpy3ka G1 - pacxo4 NepBOro KOHTypa

G2 - pacxopf BTOpPOro KOHTypa
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B Hawen mogenu HyxxHO 3aaBaTb 3Ha4YeHne Q, XOTa U3MepuUTb AOCTAaTOYHO OAMH U3
napametpoB Q, G1 unn G2, Tak Kak

Q = G1*(T11-T12)/1000 = G2* (T22-T21)/1000

3Hasa nepeyvcneHHble napameTpbl Afs OAHOMo pexumMa, MOXHO npu fobom apyrom
pexume paboTbl TensnooObMeHHOro annapata no YeTblpeM 3afaHHbIM napameTpam,
NUCMNonb3ys M3BECTHble MaTeMaTUYecCKMe 3aBUCUMOCTU, BbIYUCNUTL OMA 3TOr0 pexuma
3HayYeHus ocTarnbHbIX NapameTpoB.

Hanpumep, Ha rpaduvke nokasaHo, Kak M3MeHeHue pacxoda B MNepBOM KOHType

BINNAET Ha UISMEHEeHUe TemMrnepaTtyp Ha BbiXoade nepBoro N BTOPOro KOHTYpoOB.

T =T'=70°C
T21=T21'=5"C

T22=80°C
G2¥G2=1

G17G1

Ncnonb3yst mcnbiTaTenbHble NapameTpbl TenrnoobMeHHOro annaparta, B pacyeTte
MOXHO MoOZenupoBaTb pPerynatop TemnepaTypbl, MNOAAEPXMBAKOLWINA  MOCTOSIHHYHO
TemnepaTypy BOAbl Ha BbiXO4e BTOPOr0 KOHTypa Mpu U3MEHEHMU TemnepaTypbl Ha Bxoae

nepBOro KOHTypa.

24
22

G1YG1

Ti1'=70°C

T2 =T21'=5"C
T22=T22'=60°C
GIG2=1
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CxeMbI ¢ napannenbHbIM MOOK/IIOYeHUeM mensioobmeHHuka Ha FBC

PacyeT cxem notpebutenen ¢ napannenbHbIM MNOAKMOYEHMEM TENNOOOMEHHUKA Ha
"BC MOXHO BbIMOMHATbL HA :

1)XecTko 3agaHHble UcnbITaTenbHble NapamMeTpbl, "3awnTblie” B nporpamme: T1l =
70, T12 = 30, a T21 n T22 BepyTcsa NO 3HAYEHUAM XONOAHOW N ropsiien BoAbl, 3aJaHHON
Ha UCTOYHUKe.

2)[MapameTpbl KOTOpble MOfb30OBaTeflb CaM MOXET 3ajaBaTb Ha notpebutene.
McnbiTaTenbHble napamMeTpbl TennooOMeHHOro annaparta, TemnepaTtypy XOnOAHOW W
ropsayen BoAbl, U MogknwyaTb BTOponM KOHTyp [BC kak 6e3 uupkynsummu, Tak U C
LUMpKynauuen.

Mpu pacyeTe C LUMPKYNSLUNEN HYXXHO AOMOMHUTENBHO 3a4aTb pacyeTHbIA pacxoq Ha
UMPKYNALUKUIO, Kak OOM0 B MNpoOLEHTax OT pacyeTHoro pacxoga Ha BC u pacyeTHyto

TemMmnepartypy BoAdbl B LUPKYNALMOHHOM KOHTYpPE Ha BbIXOo4eE U3 I'IOTpe6l/1TeJ'IFI.

G1 T11 T22=Tre G2 =GrE+GL I
TO
T2 T1 Gy Ty,
. = -
Gre | Txe

PacyeTHbIn pacxog ceTeBor BoAbl Mpu paboTe C UMPKynsumen [ns TOro xe
TennoobmeHHoro annapaTta OygeT oTnmMyaTbCs OT pacyeTHOro pacxoga npu pabote 6e3
LUMPKYNAUNMOHHOM NnuHMK. Hanpumep, annapaT 6bin pacymMTaH Ha creayolme napameTpbi:

Q=Qra=0.1Tkan/vac, T11=70°C,T12=30°C, Txe =T21=5°C, TrB = T22 =60
°C

Torga 6e3 uupkynaumm G1 = 1000*Q/(T11-T12) = 2.5 T1/yac, Gra = G2 =
1000*Q/(T11-T12) = 1.82 T/yac. Ecnu uMpKynaumoHHbIn pacxod paBeH 50% ot pacxopa
Ha MBC n Temnepatypa B UMPKYNSAUMOHHON NiHUK ~ = 45 °C.

Gu = 0.5*Grec = 0.9171/4ac

MoTepun Tenna Ha uyupkynauuio Qu = G”\(Tra-T)” = 0.014 MNkan/4yac. Pacxog BTOpOro
koHTypa TO 6yget cymmon pacxoga Ha NBC u Ha umpkynauuio G2 = Gy, + Grec = 2.73

TemnepaTypa Ha Bxoge BTOporo koHTypa TO 6ygetr paBHa TemnepaType cMmecu
LUMPKYNALUNOHHOM BOAbI U NOAMUTKM XONOAHOW BBOAbI.

T21 = (Grec*Tx+Gu*Tu)/G2 =18.3 Q = Qra + Qu = 0.114 lNkan/vyac G1 = 3.29 T1/4yac
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T.e. ceTeBoM pacxoa Ansa Toro xe TO npu Takux napameTpax LMpKynsuun

yBenuuuncsa Ha 32%.

|

METpbI, OCTAaTOYHO 3adaTb 3HaveHme Q i niz - "Wcn. TennoBas Harpyska | ctynenm " = 0.

Mpumeuyanue 1. [Ina Tex, KTO He Xo4veT 3ajaBaTb UCNbITaTeNbHble Napa-
B aTtom cnyyae 3HadeHnsa T11 i _niz - "Wcn. Temnepatypa Ha Bxoge 1 koHTypa | cTynenm "
=70, T12_i_niz - "Ucn. Temnepatypa Ha Bbixoge 1 koHTypa ITynenn" = 30, a T21 i _niz -
"Mcn. TemnepaTtypa Ha Bxode 2 KoHTypalctyneHn" u T22 i _niz - "Wcn. TemnepaTtypa Ha
BbIXo4e 2 KOHTypalcTyneHn" OyayT 6paTbCa Mo 3HAYEHUSM XONIOAHOW M ropsven BoAbl,

3aaHHbIM Ha NCTOYHUKE.

i

noTepsiM Hamopa Mpu MUCNbiTaTeNbHOM pacxofe NepBoro KoHTypa. PekomeHayetcs

I'IpumeanMe 2. KenatenbHo, 4YTOOLI noTepun Hamnopa cooTBETCTBOBAIIN

BCe noTepu nepBoro KoHTypa TO npu ncnbiTaTenbHOM pacxoae LenvkoMm 3agaBaTb B none
Hsecniz - "lMoTepn Hanopa B ogHOM cekuun | ctyneHn ", a B nonda Nsec_niz - "Kon-so

cekumm TO Ha NBC | ctyneHb " 1 Ngr_niz - "Kon-so napannen rpynn TO Ha BC | ctyn. '

3aHOCUTb eAMHULLY.

7.2 3anyck pac4yeTa, BO3MOXHble OLNOKK

BHumaHue: [pexage 4yem 3anyckaTb pacyeT, BHMMATENbHO MPOBEpPbTE HACTPOWKK
pacyeToB (CM. pa3gen HacTponkn pacyeToB).
[Mocne HacTporkuM pacyeToB BblOMpaem paccUMTbiBAEMbIA UCTOYHUK U 3anycKaem

pacyer. Ons 3anycka Hallago4HOro pacyeTa HeobxoaMmo:

1.Haxatb kHonky Tennornapasnnyeckne pacyeThbl
2.B gnanoroBom oOkHe TennorngpaBnMyYecKkMX pacyeToB HaxaTtb kHonky Cnow... ,

BblOpaTb Crnon paccynTbiBAaeMON TENSIOBON CETU.
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BnibepyTE CRON ANA pacyeTa

OTrEHS |

I TokasEEATE WMEHS $SHA0E

o

3.Bbibpatb BMA pacyeta. [insa Bbibopa BMAa pacyeTa Hy>XHO NIeBOW KraBULLIEN MbILLN
Ha)kaTb Ha OOHY M3 3aKNagoK OKHa TennornapaBnnUYecKnX pacyeTos, Hanpumep Hanagka.

4.0TMETUTb WCTOYHWK, ANsa KoToporo OyaeTr npou3BoauTbCcs pacdeTt. JleBon
KNnaBuLWEN MbIWM YCTAHOBUTb ranoyky B KBagpaTe HanNpoTUB HasBaHUS WUCTOYHMKA

TENMOBOWN CeTu ANns KoToporo 6yaeT NPonM3BoOANTLCS pacyerT.

ZuluThermo 5.2 R ES
[Nonb3oBartensckoe
Ha3BaHWE PacCHUTLIBAEMOro [——I1pkiER TENNaBoil ceTk Croit.. |
cnos

Hanaaka Iﬂosep&al TerneparypHeEX rpachI Koncrpgm'opcmﬁ] Cepsv«:]
[V C yserom MBC

= Npurep Tennosaii cetu

[ C yuerom yreuek -] ID=169
Maxenb BoiGopa IV C yuerom Tennosi naTeps #- M CesepHas
papameTpos " o Hopt. noTepam
pacueta % Mo uzonauum

[alweHue Hatbro4HOro Hanopa
* [poccensHeivi Wakbaru
{" Connomanesaropa

Packpacka | {HET> .'_l

| Pacyer I Hacrpoﬁxul Cnpaeka I 3akpbmb I

OkHo BbIGOpa
3anyck M3meHeHne PACUATLIBAGMOrO
pacueta HacTpoek pac4yeTa

UCTOYHUKA CETU

PucyHok 7.6 - [lnanoroBoe oKHO HacCTPOMKM pacuyeTa 3aknaaka Hanagka

5.B neBoii 4acTu OManoroBoro OKHa 3adaTb MapamMeTpbl NPOBOAUMOrO pacyeta,

YyCTaHOBMB NIEBOM KIaBULIEN MbILLM ranoyky HanpoTUB HEOOXOANMON onNuUM.
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6.HaxaTb kHonky Pacyer.

lMporpamma BbINOMHUT pacyeT BbIOpaHHOW CETU M 3anonHUT pes3ynbTaTbl pacyeTa B
Tabnuubl Ana kaxgoro Tuna obbekToB TennoBon ceTn. OkHO coobleHnn ©Oynet
MHOPMMPOBATL O XOAE BbINOMHEHMST pacyeToB. OKHO COOBLLEHNIN HAXOOUTCA B HUXKHEN

4YaCTW 3KpaHa 1 rnosasBiideTcd ogHoBpeMeHHO C BbINMOJIHEHNEM pPacHeTOB. Ecnn xe okHO

COOBLEHNN OTCYTCTBYET, TO AN ero NOSIBNEHNSA HYXXHO HaxaTb KHONKyCoobLweHns

Ecnn B xoae 3aHeceHus ncxogHom nHgopmauum Kkakme-nmbo gaHHble Heobxoammble
Ans pacyeTta He OblnNn BHECEHbI UM BHECEHbI HEBEPHO, TO NMpPY NPOBELEHMN pPacyETOB B
OKHe coobLeHnn nporpamma BblgacT yeBegoMreHne 06 owunbke (KpaCHbIM LIBETOM).
lMporpamma He cneguT 3a AOCTOBEPHOCTBLIO AaHHbIX, @ NMULWb 3a UX KOPPEKTHOCTb.

HaxaB ABOMHbLIM LENYKOM NEBOM KMaBULLUM MbIM Ha CTPOKE OLIMOKM, OOBBLEKT C
OLNBOYHBbIMM JaHHLIMU BbIAENUTCA Ha KapTe (3aMuraeT), OTKPOETCS OKHO CEMaHTUYECKON
0a3bl AaHHbIX M Kypcop BCTAHET Ha CTPOKY, B KOTOPOM HeOoOXoOuMO BHECTM WK
ucnpaButb uMHopmaumo. locne HaCTPOWMKM pacyeToB BbIOMpPaeM paccyMTbiBaeMbIN
WCTOYHUK N 3anyckaem pacuyeT. [MpoTokon NpoBeAeHNs pacydeTa MOXHO NpoYnTaTb B OKHE
COOOLLEHNN B HMXKHEW 4YacTM 3SKpaHa, €CnNU OKHO COoOobLeHUn OTCyTCTBYeT Ons ero
NOSAABIIEHNSA HY)XXHO HaXkaTb KHOMNKY CooOLWeHna Ha NaHeNn MHCTPYMEHTOB.

Bo3MoxHbIe coobuwieHus1 06 owubkax:

1)He oTMeY€eH HM OaNH UCTOYHUK ans pacyeTal!l

[aHHasa owwunbka nosiBNAeTcsl, ecriv MapkepomMm He Oblnl OTMEYEH HU OAUH UCTOYHUK.
UToObl OTMETUTH UCTOYHMK PaCCYMTLIBAEMOW CETU HEODOXOOMMO NEBOW KNaBULLEN MbILUK
YCTAHOBWUTb raniouky B OKHE HanpoTUB HAMMEHOBAHUS UCTOYHMKA.

2)Owmnbka ZD010: ID=XX HeBepHoe 3HayeHne nons ‘'WmeHa nons'-
‘MMonb3oBaTenbCckne Ha3BaHUA NMosien'.

[aHHas owunbka BLIBOAUTCA MNPU HaNMMYMM HEKOPPEKTHbIX AaHHbIX WM  npwu
OTCYTCTBUM WCXOAHOW WHopmaumn. [Ons ycTtpaHeHus owmbkm HeobxoouMmo aBaxabl
HaXaTb JNEBOW KNaBULIEA MbIlUM HaA COOOLWEHUM, nocne 4Yero OTKPOEeTCs OKHO
CeEMaHTU4ecKon nHopmaumm nNo 06bLEKTY C HEBEPHLIMU UMN OTCYTCTBYHOLLMMU AAHHBIMU
N KypCcop BCTaHET Ha norne, rae HeobxoguMmo BBECTU MU MUCMNpaBuUTb MHGopmaumo. XX -
WHOMBUAYANbHBIA HOMEp OObekTa, aBTOMATUYECKM NpUCBaAMBAEMbLIM MNPU MNPOPUCOBKE

ceTn.
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OkHO
cemMaHTU4ecKon | _
el | - | N
OOBEKTY C 2= v oM ol i % g &
OLUMBOYHBIMK DRI AN Al AL el e e B
[aHHBIMY ’gc ‘_‘ Tekywan zanuce | 3anpoc | Baza | Oreer | I ‘
- Homep uctouruka 1 -
== |HauMeHoBaHME Havana ydacTka TK-N Mone 6azbl
PP || |Haumerosakue koHua yiacTka TK-33 AaHHbIX C
3 [auHa yyacTka, M !" OLUINBOYHBIM
RS BHyTpeHHuUil guameTp nogaowero TpySonposoga, M 0.05 f 3HavyeHuem
BHYTpeHHUt guameTp ofpaTHoro TpyGonposoga, m 0.05 ;'
_EA‘_; Cymma Koa . MECTHBIX CONPOTUBAEHWA Nog. Tp-aa 1.5 4 O6bekT ¢
= MecTHbIE CONPOTUBAEHWA Noa. Tp-Aa 7 6
@ CymMa Koa $. MECTHBIX CONPOTUBAEHUA 06D, Tp-Aa 2 L] QLIHOOHHBIMW
Qﬁ AaHHBIMW
1«
CoobLueHue 51 UTeHME OARHHHX 00 YHACTRAM. ..
06 owubke [ Oussbxa ZD003: ID=54 Hepepnoe bHaverwse mons 'L'-'Jmonia

UTEHME DAHHHX [0 HACOCAM. ..
UTeHMe OSHHHX OO APOCCEIMPFIRIIMTT F3JIarM. . .
UTEHME HDRHHHX [0 KaMEpar. ..

OkHo |_
coobuieHnn | |
DO BHAPYXEHHN O0OMHEKH (1)
PacueT oromde:!

[ AR [P Coofienna A Hanaaka f

PucyHok 7.7 - BbiBog oluinG0oK npu pacyeTte

3)Owmnbka Z001: ID=XX YyacTok He UMeeT yana.

[aHHas owmnbka BbIBOAUTCS NPU HEMNPABUITbHOM HAHECEHUWN CETU, KOoraa HavanbHbIn
UIN KOHEYHbIN y3en y4yacTKka CeTU He CBSA3aH C KakuM NnMbo obbekToM. icnpasneHne aTtomn
owmnbkn paccmoTpeHo B pa3gene Pucyem cetb | [epenpuBsaska yyacTka. XX -
UHOMBMAOyanbHbli HOMep O0bekTa, aBTOMaTU4YeCKM NPUCBaMBaEMbIi MpPU NPOPUCOBKE
ceTu.

4) Owwnbka Z002: ID=XX Y3en uMeeT HEBEPHOE KOJNTMYECTBO CBSA3EMN.

[aHHas owunbka BbIBOAUTCHA MpU HEMpaBWUIbHOM HAHECEHWW CeTu, Korga K oObekTy
NPUCOEANHEHO HEAOMYCTUMOE KOMIMYECTBO Yy4acTkoB. XX - WHAMBMAYyalbHbIA HOMEp
obbekTa, aBTOMaTMYeCKM MpucBamBaeMbli MNpu  NPOpPUCOBKE ceTu. Hanpuwmep,
notpebutens - 3TO Y3NOBOW 3NIEMEHT, KOTOPbIN MOXET ObiTb CBA3aH TOMbKO C OOHWUM
y4yacTKOM. Ha pucyHke, pacnonioXXeHHOM Huxe (a) MoKka3aHOo HenpasuIibHOE OoTobpaxeHue

noTpebuTtens u TpybonpoBoada, MPOXOASLIEro 4yepes 3[4aHWe TPaH3UTOM, NpaBUNbHas

NpopucoBkKa nokasaHa Ha pucyHke (6).
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([ o {1

a) HenpaeuneEHO

3 g

5] NpaBuneHD
PucyHok 7.8 - OTo6pakeHune notpedbutens

B LTI moxeT BXOAUTb TOMbKO OAWH Y4aCTOK W TONMbKO OOWH Y4YacTOK MOXeT
BbIXOAUTb. [lpuyem BXOOAWMA y4acTOK MAET CO CTOPOHbI Maructpanu, a BbIXOAALLUN
Y4acTOK BeAEeT K KOHEYHbIM noTpebutenam. Hwxke Ha puCyHKe Huxe (a) nokasaHo
HenpaBunbHoe oTobpaxeHne LITIT u nogknioyeHHbIX K HEeMy OBYyX noTpebutenen, Ha

pUCYyHKe 0 nokasaHa npaBuiibHasA NpPopuncoBKa.

a) HENPAaBKHNEHO

—

D—-— ]
&) NpaeuneHo ®

PucyHok 7.9 - Oto6paxeHue LITIN

AHanornyHo LTI gomkHbl oTobBpaxaTbCs HAaCOCHblE CTaHUMW U Opoccenupytolimne

Y35bl - TO €CTb OAUH Yy4aCTOK AOJ1XXeH BXOOUTb B 0OBbEKT N OAVH BbIXOAUTb.

!

BHumaHue: VcknoveHne w3 [aHHOrO MpaBuia COCTaBnST pPerynatopsbl
pasneHus u LTI koTopble ncnonb3yloT BCNOMoraTefbHbl y4acTok. B aTom cnyvae u3
perynatopa pgasnenns wnu LTI BbixognT OBa yyacTka - OAWMH OCHOBHOW WM OAWH
BCMOMoraTesnbHbIN.

5)Ownbka Z011: ID=XX lNoTpebuntenb OTKMOYEH N0 obpaTHOMY
[aHHas owwunbka BbLIBOAUTCA Korga K MOTpebuTenio noaxoamt noJaroLumi
TpybonpoBoa, HO oTcyTcTByeT obpaTHbii. [ns uvcnpaBneHus [aHHOW  OwMnOKK
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HeobXxoOMMO NpPOBEPUTb MNPaBUMbHOCTb HAHECEHWsT CXeMbl CeTU W NpOBEpUTb
NpaBUIbHOCTb YCTAHOBKN PEXMMOB paboTbl y4acTKoB TPyb6onpoBoaoB.

6)Ownbka Z012: ID=XX NoTpebuTenb OTKYEH NO NogaroLemy

HdaHHas owunbka BbIBOAUTCA Korga K noTtpebutento noaxoauTt obpaTHbIn
TpybonpoBoa, HO OTCyTCTBYeT nogawwun. [Ons ucnpaBneHns AaHHOM  OWMBKM
Heo6XxoaMMO NPOBEPUTLNPABUIBLHOCTL  HaHeCeHus CXeMbl CeTM U NpOBEPUTb
NpaBUIbHOCTb YCTAHOBKN PEXMMOB paboTbl y4acTKoB TpybonpoBoaOB.

7)Owwmbka Z018: ID=XX MNoTpebutenb OTKNOYEH

[aHHas owmnbKa BbIBOAUTCA, KOorga K notpebutento TennoHocuTenb He nonagaeT Hu
no nogarwwiemy, HM no obpaTtHomy Tpybonposoay. [ns mucnpaBneHUa AaHHOW OLUMOGKK
HeobXxoOMMO NpPOBEPUTb MNPaBUIbHOCTb HAHECEHUSI CXeMbl CEeTU W NPOBEPUTb
NpaBuUbHOCTb YCTAHOBKN PEXMMOB paboTbl y4acTKoB TPybonpoBoaoB.

8)Owmnbka Z019: ID=XX ¥Y3en oTkno4eH

HaHHas owmnbka BbIBOAUTCA, KOraa K y3ny ceTu TenfoHOCUTENb He nonagaeTt Hu Mo
nogawmouwemMmy, HM no obpatHomy TpybonpoBody. [ns wucnpaBneHus AOaHHOW OLWNBKM
Heob6XxoOMMO NpPOBEPUTb MPaBUIbHOCTb HAHECEHUs CXeMbl CeTU U NpOBEepUTb
NpPaBUbHOCTb YCTAHOBKN PEXMMOB paboTbl y4acTkoB TpybonpoBoaoB

9)Owmnbka Z005: ID=XX OTCYTCTBYHOT AaHHbLIE NO OO BLEKTY.

[aHHasa owmnbka BbIBOAUTCA MpU OTCYTCTBUMU Kakon nNnbo nHdopmMauumn no obbekTy,
Anga ucnpasneHnsa ownbkn HeobxoauMO OTKPbITb OKHO CEeMaHTMYEeCKOW MHopmauun no
OOBEKTY W 3aHeCcTU [aHHble Mo HeMy. XX - wuHAMBMAyanbHblM HOMep O06bekTa,

aBTOMaTU4ECKHN I'IpI/ICBaI/IBaeMbII7I Nnpu NpopmncoBKke ceTu.

7.2.1 PacueT 6e3 yyeTa TennoBbIX NoTepb

Mocne 3aHeceHMs HeOGXoaAMMOW MHAOPMALIMK, UCTIPaBEHUS OOMNYLLEHHbIX OWNGOK
M HACTPOWVKM NapameTpoB pacyeTa, NPoM3BOAUM 3anyck pac4yeTa. [Nns Hayana nposeaem
pacyeT 6e3 y4yeTa TennoBbix NOTepb U yTeuyek. MoapobHoe onucaHue 3anycka pacyeToB

MOXXHO MPOCMOTpPETL B pa3aene BbinonHsem pacyeTs!.
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TennoruapaBnvyeckie pacyeTbl - b
MpuMep TENA0B0M CeTI Cnoi... |
Hanagka Il'loeepKal T emnepaTypHe i rpacpHKI KOHcrpgKTopCKHHI Cepsnc]
[~ CuyseTom FBC = Mpumep Tenoso cetu
I C yuerom yrevex [ BoctouHas
[— C YYETOM TENNOERIX NOTEPE CeaepHaq
(¢ 1o Hoph. AETepam [ Kxnaa
£ 1o neantumd
IMaweHWe USOLMOYHOro Hanopa
+  [poccensHbibd WalkiGami
" Connomanesaropa

Packpacka l <HeT> ;I

| FPacyer I Hacrpoiku Crnpaexa I 3aKpeme |

PucyHok 7.10 - luanoroBoe OKHO HacTpoiku pacyeTa 3aknagka Hanagka

B xome npoBeaeHnsa pacyeToB nporpamma MOXET BblgaBaTb npeaynpexagartolime
coobLeHus:

1)HepoctaTouHo Hamopa DeltaH=H CAMbIA MIIOXOWM MOTPEBUTENb: ID=XX -
[aHHoe coolLleHne BbIBOAMUTCA MPU HEXBATKE pacnofiaraemMoro Hamnopa Ha notpeburene,
rae H - 3HadyeHMe Hanopa KOTOPOro He xBaTaeT, M, a XX - uMHOuBMAYyanbHbIA HOMEp
noTpebutenst - Ans KOTOPOro HexesaTka Hamopa MakcumanbHas. [lBaxabl Ha)kaB NeBoOW
KnaBuLIEN MbIWM Ha COOOLLEHUN O camMOM MMOXoM noTpebutene, AaHHbIM NoTpebutens
3aMuraeT Ha 3KpaHe.

[aHHas owmnbka MOXeT ObiTb Bbl3BaHa HECKONMBbKUMU NPUYMHAMMU:

a) HEKOPPEKTHbIMU AaHHbIMKU. Ecnn BenuumMHa HexBaTKM Hanopa BbIXOAUT 3a paMKu
peanbHbIX 3HAa4YeHUN ANs AaHHOW CeTu, TO MMEeeT MecTO owmbka npu BBOAE MCXOAHbIX
AaHHbIX MM owmbka npu HaHeceHUn cxembl ceTu Ha kapTy. CnegyeTr npoBepuTb
NnpaBuNbHO N ObINM 3aHECEHbI CNeayrLme AaHHbIE:

Mo NCTOYHMKY TENNOBOW CETW:

—Pacnonaraembin  Hanop - NpPOBEPUTb  3HAYEHUE  BENUYUHbI  PACYETHOro
pacrnonaraemoro Hanopa Ha UCTOYHUKE.

MapameTpbl TPY6ONPOBOAOB:
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—[OnameTpbl TpybonpoBOAOB - MPOBEPUTH MPaBWUNBHOCTL 3aHECEHUS ANaMeTpoB
TpybonpoBoaos, Hanpumep 6bin BBeaeH anametp 0.05 m Bmecto 0.5 meTpa.

—3apacTtaHme TpybonpoBoAOB - NPOBEPUTHL 3HAYEHWE 3apacTaHus TPybonpoBoaOB,
AaHHas BENMYMHA CUNbHO BNUSAET Ha rMAPABNYECKUNA PEXUM CETW, TaK Kak yMeHbllaeT
anameTp Tpybonposoaa. Hanpumep, ecnn anametp 0.032 M, a 3apactaHme 3agaHo 5 mMm,
TO dpakTnyecknin guametp Tpybonposoga 6ypet 32 - (5+5) = 22 mm. Ecnn 3apactaHue
Hen3BecCTHO, TO AaHHOe 3HavyeHue 3agaeTcs paBHbIM 0.

—ConpoTtuBrieHne TpybonNpoBOAOB - TMPU  HanNUYMM  COMPOTMBIIEHUSI  Y4aCTKOB
TpybonpoBOAOB, KOTOPbIE MOMy4alT B pesynbTaTte 3aMepoB, Nporpamma He yduTbiBaeT
3HayYeHus [[uMameTpoB, LUIEPOXOBATOCTEN, 3apacTaHMM U MECTHble COMpPOTUBIIEHUS
TpybonpoBoaoB. 3agaBaTb COMPOTUBMEHMS CriefyeT TOSNbKO NPW Hanvyuu pesynbTaToB
Nnpov3BefeHHbIX 3aMepOB.

[aHHble oWNBKN MOXHO OOHapyXuTb C MOMOLLBID MOCTPOEHUS Mbe30METPUYECKUX

rpadouKoB:

a0

&0

) —"'“'V-I
T rrr e T T T ey o mananssenn i Lt LLLLERE R

HanmeHoeaHne yana Ceeepnaa |TK-1 TK-2 TK-3 T2 TE-10 TH-11 TH-12 Ty ..
Meoaeznuacyal BHE0Ta 11 10 11 12 13 14 15 16 11
Hanop e abpatyon Tpyfionpoeage 5 Z5.04 25.104 25194 a1.737 92244 92552 az.sa87 9z.aa1
Facnonaraemed Hanop 0 Z8.922 28794 29.713 S0Z472  |-104.486 |-105091 (105771 |-105.96
AnkHa yeaoTia 50.75 107.48 7862 120.81 2492 2491 26,67 2232
Auametp yuacTra 025 0238 025 0.05 0 04 01 0.05
MoTepk Hanopa e nopawwen TpyGonpoeope 0038 0054 o004 66582 o507 0.286 0 336 0.0a2
MNoTepk Hanopa 6 ofpaTHom TpyBonposoae 0.04 0.059 004 B6.502 0507 0300 0245 0002
CHOPOOTE ABMKEHNA EOAH & NOATP-A 0267 0.202 0267 206 0.765 0.8e7 0601 0232
CxopocTe AEMreMnd E0gw & ofp.Tp-ge -0.267 -0.292 -0.267 -3.06 -0.765 0637 -0 604 -0.238
YReALHEE NHHEeHEE naTepu & TIC, wmim 0.4e 0512 042 470824 |12.372 0.065 T 649 zgze
YaenbHeHEe NnHednEe noTepn & OC, mudn 042 0512 042 470824 12372 9.065 T EB49 2g3e

PucyHok 7.11 - Nbe3omeTpuyeckun rpaduk

Ha gaHHOM rpadmke BMAHO, YTO HA OOHOM M3 Y4aCTKOB CETU MMeeT MecTo BonbLuoe
nageHue Hanopa, O4YeHb BbICOKasi CKOPOCTb ABWMXEHUs Boabl B TpyGonposoae. MpuunHy

MOXHO OGHapyXuTb, €cnu B3rnsiHyTb Ha AuameTpbl Tpy6onpoBoAoB - Mocne avameTtpa
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250 mm ycTaHoBneH Tpybonposog anameTpom 50 mm, a nocne Hero 100Mm - HapyLleHne
Teneckonnu4yHoCTU Hanuuo. o noTpebuTensam TennoBon ceTu:

—PacyeTHble Harpysku Ha noTpebutensax - NpoBepuTb NPaBUIbHO NU ObINW 3a4aHbl
pacyeTHble Harpysku Ha notpebutene. Npn BBEAEHHOW OWIMOBOYHO OOMNbLUOM HArpy3kM Ha
notpebutene COOTBETCTBEHHO €W BO3pacTaeT pacxod TenfioHoCUTeNsa npoTekarLwero rno
TpybornpoBogam ceTu, Kak cneactene Bo3pacTaloT NoTepun Hanopa.

—Pac4yeTHas cxema npucoeguHeHus - NPpoBEPUTL COOTBETCTBYET N 3aaHHasa cxema
NOOKNIYEHNA OeNUCTBUTENbHOCTU. Hanpumep, ecnn TemnepaTtypa TennoHocuTens B
nogawwem Tpydonposoge 110°C n pacdeTHasa TemnepaTtypa Bogbl Ha otonneHune 95 °C,
TO CXema MNOAKMYEHUs OOSKHa COOTBETCTBOBATb AAHHOW TemnepaTtype, TO eCTb 3TO
AOMMKHa BbITb Cxema CO CMeLleHneM (3r1eBaTopHbIM UITM HACOCHbBIM), HO HU B KOEM cryvae
C NpaAMbIM npucoeanHeHnemM. B cxemax cO cMelleHMeM YacTb pacveTHOro pacxoja
oTOMpaeTca u3 nogarwLwen JIMHAM U YacTb U3 OobpaTHOM NIMHMK, a B CXemax C MpsiMbiM
npucoeanHeHNeEM BeCb pacHeTHbINM pacxod AOCTaBsieTca No nojawowemy Tpybonposoay.
[MoaToMy Mpu HenpaBubHOM 3afaHuUK CXeMbl NOAKIYEHUs (BMECTO CMeLLeHUst nNpsiMoe
npucoenHeHNe) BeCb pacyeTHbIM pacxod, npoTekawwmun no nogarwwemy Tpybonposoay,
nosrieyeT 3a cobon bonbLuMe NOTEPU Hanopa.

—Pac4eTHbIi pacnonaraembii Hanop B CO - npoBepuTb 3af4aHHy0 BENUYMHY NOTEPDL
Hanopa B CUCTeEMe OTOMMEHUs, Hanpumep npu anesBaTopHoM npucoeguHeHun CO
MUVHMMarNbHO  HeobXxoAuMbIM  Hanop  neped  aneBaTtopoM  ANs  NpeodosieHus
rMMOpaBfiMyeckoro COMpoOTUBMNEHUS 3dneBatopa W MNPUCOEANHEHHOW K HEeMy CUCTEMbI
oTonneHus (6es yyeTta rmgpaBrMyeckoro conpoTuereHns Tpybonposoaos, 06opyaoBaHus,

npubopoB M apmaTypbl OO0 MecTa MNpUCOeauHeHUs anesaTtopa) onpegenseTcsa Mo

doopmyne:

2
AH v =LA A ()

roe u - pacyeTHbI KoaddumumeHT cmellenus. NMpu TemnepatypHom rpadumke 150°C -
70°C u = 2.2 n BBEAEHHOM 3Ha4yeHun notepb Hanopa B CO 1 M , MUHMMAnbHbLIN Hanop
nepen anesaTtopoM OyaeT coctaBnsaTb okono 15 metpos. Npu notepsix Hanopa B CO 3 m,
MWHUManbHLIN Hanop yxe 44 meTpa.

0) rMapaBnNUYECcKUM PEXUMOM CETH.
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Ecnn owmnbkm npu BBOAE WCXOAHBIX AAHHbIX OTCYTCTBYHOT, HO HexBaTka Hanopa
CYLLEeCTBYET M WMMEET peanbHOe AN [OaHHOM CeTUM 3HadeHne, TO B 3TOW CuUTyauuu
onpefeneHne nMpuyYMHbI HEXBATKM W Cnocob ee YCTpaHeHUs OCYLLeCcTBNsSeT cam
crneunanuct, paboTaloLWunn ¢ JaHHOW TEMNJTOBOWN CETLIO.

2)ID=XX 'HanmeHoBaHune notpebutensa’ OnopoxHeHne cuctembl otonneHunsa (H, m) -
[aHHoe coobLlieHne BbIBOOMTCA NpU HeaoCTaTOMHOM Hamnope B obpaTtHom TpybonpoBoge
ANs npefoTBpalleHnsl OMOPOXHEHUST CUCTEMbI OTOMMEHUS BEPXHUX 3dTaXeWn 3[aHus,
Hanop B obpaTtHoM TpybonpoBoae AO/MKeH ObiTb HE MeHee CYyMMbl reode3nyeckon
OTMETKM, BbICOTbI 34aHna nrnoc 4 metpa. XX - UHAMBMAYyalnbHbLIN HOMep noTpebutens, y
KOTOPOro npoucxoguT OMOPOXHEHWE CUCTEMbI OTOMNMEHUs, H - Hanop B MeTpax KOTOPOro
HeoCTaTO4HO.

3)ID=XX 'HaumeHoBaHue noTpebutensa’ Hanop B obpaTtHom TpybonpoBoae Bbille
reoge3nyeckon oTMeTkm Ha H, m - [laHHoe coobuieHne BblgaeTcsa Npyu gasreHun B obpart-
HOM TpybonpoBofe Bbile JOMNYCTUMOrO MO YCMAOBUSIM MPOYHOCTU YYTyHHbIX pagvaTtopoB
(bonee 60 M. BoA. CT.), rae XX - wuHAMBUMAYyaNbHbIW HOMep noTpebutens m H -
npesbllLaloLLee reoge3nyeckyto oTMETKY 3Ha4YeHne Hanopa B obpaTHoM TpybonpoBoae.

4)ID=XX 'HaumeHoBaHune noTtpebutensa' He nogobpatb conno anesaTtopa. CTtaBum
MakcumarnbHblin - [laHHOe coolOuleHMe MOXeT NOABUTBCA Mpu  Hanuumm  60nbLUnX
Harpy3okHa OTOMNSIEHME WU MNPU HEBEPHOM BbIOOpE CXeMbl MOAKIYEHUs, KOTopas He
COOTBETCTBYET pacyeTHbIM napameTpam. XX - uMHAMBUAOYasnbHbIA HOMEp noTpebutens,
AN KOTOpOoro He nogobpaTb conmno anesaTtopa.

5)ID=XX 'HanmeHoBaHue notpebutens' He nogobpatb conno anesatopa. CtasBum
MUHUMarbHbIN - [laHHOEe COObLeHNne MOXET MOSIBUTLCS MPU HanM4mMm ovYeHb MarblX Harpy-
30K Ha OTONMeHWe wunuM npu HeBepHOM BbIGOpEe CXeMbl MNOAKMOYEHUSA, KOTOopas He
COOTBETCTBYET pacyeTHbIM napameTpam. XX - MHAMBMAOYanbHbIA HOMEp noTpebutens,

Ona KOToporo He I'IOD,06paTb conno aneBartopa.

7.2.2 PacuyeT c yyeTOM TennoBbIX NoTepb

Mpexae 4Yem nMNPUCTYMUTb K pacyeTy C Yy4eTOM TEMMOBbIX MOTEPb U YTEYeK
pekoMeHayeTcst NpoBecTn pacyeT 6e3 ux yyeTa. MogpobHoe onmncaHue 3anycka pacyeToB
MOXXHO NPOCMOTPETb B pasgene BbinonHsem pacyeTbl. Ecnun xe pacyeT Gbin NpoBefeH,

TO MOXHO NpuUCTynaTtb K pacyeTy C Yy4YeTOM TensioBbliX NOTEpb U YyTe4dYeK, AOnA 3TOoro
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yCTaHaBNMBaeM ranoykM B OKOLIKAX HanpoTMB COOTBETCTBYHOLLMX CTPOK, BblGupaem,
KakMMm crnocobom OyayT paccumTbiBaTbCA TEMMOBblE MOTEPM - MO HOpMaTUBaM, UMM MO
hakTMyeckomy cocTosiHMIO m3onsaumun. MoapobHoe onucaHve 3anycka pacyeToB MOXHO

NMPOCMOTPETLb B pa3aerne BbinonHsem pac4yeTbl.

TennorvapasnMyeck e pacuerbl ; I
il‘lpumep TEMNNOBON CETH [ Caair_|
Hanaaka l ﬂosep&a] TerMnepaTypHeIi rpacpvml Konmpgmopcmﬁl Cepsucl
v CyyetomBC =1- [ Npurep Tennosoi ceTy
v C yuetom yreyex [J BocroyHas
[V T yyetom Tennosbix noTeps CesepHan
" Mo Hopm. NoTepam ] 105kHan
« Tlo Mzonaume

[aweHWe WzE6moYHoro Hanopa
(e ﬂpOCCBﬂbeIMH LWaknBatm
@ Connom 3 Negaropa

Packpacka | {HET? ;J

Pacuer HacTpoiiku Cnpaska | 3akpbrb |

PucyHok 7.12 - lnanoroBoe OKHO HacCTpoOWKK pacyeTa 3aknagka Hanagka

B xome npoBefeHus pacyeToB C y4eTOM TEennoBbiX MOTEPb M yTedek mporpamma
MOXET BblAaTb COOBLLEHNA O HEMONagkax, KoTopble MOXXHO pacCMOTPEeTb

1)ID=XX 'HanmeHoBaHue notpebutens' Temnepatypa Ha notpebutene Huxe 30 rpa-
aycos. PacuyeT octaHoBneH - [laHHoe coobLieHne BbIBOAUTCA NPW OYeHb BOMnbLUMX Tenso-
BbIX NMOTEPSAX B CETU, M3-3a KOTOPbIX K MOTPebuTento TennoHocuTenb N0 nogaroLemy
Tpybonposogy npuxogut c TemnepaTypon wMeHbwe 30°C. Cnegyetr paccMOTpeTb
TEennoBble Harpy3kM Ha NoTpebutensx n anameTpbl y4acTkoB TpybonpoBoaoB. BeposiTHee
BCEro AMaMeTpbl y4acTKOB HE COOTBETCTBYKT MpOTEeKalLWMM No HUM pacxodam BOAbl, a
crnepoBaTenibHO UMEKT MECTO OYEHb ManeHbKas CKOPOCTb ABWXKEHUS TEMNNOHOCUTENS U

fonblne TeNNoBbIE noTepu.

7.2.3 PacueT ceTu ¢ HECKONMIbKUMU NCTOYHUKAMM
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Mocne BblIGOpa CrNOsi ¢ HECKONMbKUMMW MCTOYMHMKaMMK, paboTalowuMn Ha OfHY CeTb,
OKHO TennornapaBnNMYecknx pacyeToB OydeT BbIrMsAeTb cnegyrlmm obpasom: B crioe

Mpumep TennoBoW ceTu OBe KOTENbHbIX paboTawwmx Ha oaHy ceTb - CeBepHas u
lOxHas.

2uluThermo 5.2 u =|-l=
||_||:-b1mep TEMNADB0N CETH | Crnoi. . I
Hanapka | [NoEepka | TetrnepaTypHEIA rpa-:t-th FoHCTp YK T OpckHE I Ee:psuc:l
¥ Cyyerom FEC = ¥ Mpuep Tenaosof ceTi
v I yueram yrever = [¥] Ceeepran
V¥ C yserom Tennassix notepe i KskHas
o) op it

Mo vsonAuem
["aWEHHE MS6ETONHOrD HANopa
% JpoccensHbirH Wwastar
" Connar = nssaTops

Packpacka I HETY j

| Pacuer I HacTpotiku Cnpaeka | Sakpemre I

PucyHok 7.13 - luanoroBoe OKHO HacTpouku pacyeTa 3aknagka Hanagka

Heobxogumo yuuTbiBaTb TO, YTO 3HayeHne nonss Homep ucToYHMKA Ha Bcex
NCTOYHUKAX OOMKHO OblTb OTNNYHLIM ApYyr OT Apyra. B TakoM cnyyae nocne npoBefeHus
pacyeTa MOXHO MPOCMOTPETb OT KAKOrO MCTOYHMKA 3anuTaHbl Y3mbl CeTu, Ans 3Toro B
okHe TennoruapaBnuM4yeckux pacyeToB B cTpoke Packpacka BbiGpaTb B BbinaBLUEM

MeHtlo McTouHukn. [locne 4ero cetb 6y,qu OKpalwleHa B 3aBUCUMOCTU OT BIIUAHUA
MCTOYHUKOB Ha CETb.

CepepHan 151
N2 1
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PucyHok 7.14 - Okpacka TenyoBou ceTm B 3aBUCUMOCTU OT BIIUSIHUS UCTOYHUKOB

Ha pucyHke Bbllie BMAHO, YTO KpPaCHbIM LBETOM BblAENEHbl YY4aCTKM U Y3Mbl CETU
3anuTaHHble OT McTodHuKa Ne 1 "CesepHasd", cMHUM — OT MUcToYHMKa Ne2 "HOxHas", a
3eneHbIM — OT 060uX.

—Owwmnbka Z015: He 3agaH BblAeNeHHbI UCTOYHUK - [laHHOEe coobLeHnn BbIBOOUTCS
npu HenpasunbHO 3agaHHOM pexume paboTbl Ha OAHOM W3 UCTOYHMKOB. OauH K3
WCTOYHUKOB cCeTu JomkeH ObiTb ob003HavyeH Kak BbigeneHHbin - 3HayeHue nonsa Mode,
Pexum paboTbl NICTOYHUKA.

—Owmnbka Z016: Heckonbko MCTOYHMKOB 3adaHbl Kak BblaeneHHble. [laHHoe coo0-
LLleHNe BbIBOAUTCA NPU HEeNpaBWNbHO 3adaHHOM pexume paboTbl Ha OOHOM K3
NCTOYHMKOB. OANH M3 UCTOYHMKOB CETU AO0MKeH ObiTb 0603HayeH Kak BblaeneHHbIn -
3HayeHue nonga Mode, Pexum paboTbl UCTOYHUKA. OCTanbHbIe Xe UCTOYHMKM MOTYT UMETb
crnegywLwme pexmnmbl paboTbl: @) NOANUTKN HET, OMKCUPOBAaH pacrnonaraembliin Hanop; 0)
noanuTKM HeT, UKCMPOBaAHO [aBreHMe B obpaTHOM TpybonpoBoae; B) nognuTka He
orpaHuyeHa; r) noannTKa orpaHnyYyeHa 3agaHHbIM 3HA4YEHMEM.

—Owmnbka Z101 ID=XX 3agaBuno MCTOYHUK. [JaHHOe coobLeHnn BbIBOAUTCS B
crniydae, ecnv pacuyeT nokasblBaeT, YTO Ha yyacTke BbIXOAALWEM U3 UCTOYHWKA Boda B
nogawuwem TpybonpoBoae TeyeT B CTOPOHY WMCTOYHMKA. B aToM cnyvae Heobxogumo

NPOBEPUTL MPaBUIIbHOCTb CXEMbl CETU U NCXOOHbLIX AaHHbIX.

7.3 MpocMoTp pe3ynbTaToB HanNnafgo4YHOro pacyeTa

Ans Toro, 4tobbl y3HaTb, KakMe ApoccenbHble Wanbbl O6biNM yCTaHOBNEHbI, MecTa Ux
YCTAHOBKM, KakMe Oblnn pekoMeHOOoBaHbl K YCTaHOBKE aneBaTopbl U NPOYyio
NHGOPMALINIO, HYXXHO OTKPbITb OKHO CEMaHTMYeckoW MHOpMaLun Mo MHTepecyLemy

0ObEKTY 1 MPOCMOTPETL HEOBXoANMbIE MONS.
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Baama BB E:
DI W et o Gl B B B Wy
U Tekywas sanice | Janpoc | Basa | Orteer | 4 ‘
Keapran 105 -
Ynuua 16 Kokueit nep.,
Haorep aoma 14
Kopnyc 2
CumMeon goma
~ |Aapec 14
Kon, yauuel 054 _vJ
2
)
Bbl,ﬂGﬂEHHbllﬁ Ha OkHO cemMmaHTHU4ecKoun

MHOpMaUUKM C AaHHLIMU NO

KapTe obbekT
BblAENEHHOMY 0OBLEKTY

PucyHok 7.15 - OKHO ceMaHTU4eCKOW UHOpMaLIMK C BbigeNeHHbIM Ha KapTe 06beKToMm

]

JBl-mmane: Uto o03HavaeT oTpuuatenbHoe  3HayeHMe  pacxoga B
TpybonpoBoge? OTpuuartenbHoe 3Ha4YeHMe pacxoga TennoHocuTens B TpybonpoBoge
O3Ha4yaeT, YTO HanpaBfieHMe ABMXEHUS BOObl HE COOTBETCTBYET CTperike HanpaBfeHus

yyacTka. MNoapobHee — cM. pa3gen HanpaeneHve aBuxeHus Bodbl B TpybonpoBoaax.

Mo ecem o6BLekmam mennoeou cemu:

1)T1 t, TemnepaTypa ceTeBon BoAbl B noa. Tp-ge, °C - B pesynbTate pacyeTa
onpegensieTcs Temnepartypa BoAbl B nogatwowem Tpybonposoge (Mo yyactkam - B Havane
N KOHUe Tpybonposoaa).

2)T2_t, Temnepatypa ceteBou Boabl B 0b6p. Tp-ge, °C - B pesynbrarte pacyeta
onpegenseTca TemnepaTypa Bogbl B obpatHoM TpybonpoBoae (N0 yvyactkam - B Havane u

KoHUe Tpybonposoaa).
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3)Gsum_pod, CymmapHbIn pacxof CeTeBOW BoAbl, T/M4 - B pesynbTaTe pacyeta
onpegenseTca CyMMapHbI pacxof ceTeBoW BoAbl (MO y4vyacTkaM - B MOAAKLLEM U
obpaTHOM TpybonpoBogax).

4)Hras, Pacnonaraembln Harop, M - B pe3ynbTarte pacdeta onpegensieTca
pacnonaraembln Hanop B Yy3rne (KpOMe y4yacTKOB, MO HAaCOCHbIM CTaHUMAM WU
apoccenupyowum ysnam onpegensieTca 0o yana u nocne, no LTI gna nepsoro un
BTOPOroO KOHTYpaA).

5)H_obr, Hanop B obpaTtHOM Tp-4€e, M - B pe3ynbTaTe pacyeTa onpenenserca Hanop
B obpaTHOM Tpybonposoae B y3rne (M0 HAaCOCHbIM CTaHUMSAM U OPOCCENUPYIOLLNM y3nam
onpegensietTca Ao ysna u nocne, no LTI ana nepsoro n BTOporo KOHTypa).

6)Ppod, JaBneHve B nogatwLLlem - B pesynbTaTe pacyeta onpegenserca aBreHue B
nogatowem Tpybonposoge B y3rne (MO HAaCOCHbIM CTaHUMAM M APOCCENUPYIOLIUM Yy3nam
onpenenseTca 4o ysna u nocne).

7)Pobr, [laBneHne B obpaTHOM - B pesynbTaTte pacyeTa onpefensercs AaBfeHue B
obpaTtHOM TpybonpoBoge B y3ne (N0 HACOCHbIM CTaHUMSM W OPOCCENUPYIOWNM y3nam
onpenenseTca 4o ysna u nocne).

8)Time, Bpemsi npoxoxaeHus BOAbl OT UCTOYHMKA, MWH - B pesynbTaTte pacyeTta
onpenensieTca Bpemsi NPoOXoXaeHUs BoAbl OT UCTOYHMKA A0 y3na (KpoMe y4acTKoB).

9)Dist, NyTb, NPOMAEHHBIN OT UCTOYHWUKA, M - B pe3ynbTaTe pacyeTa onpeaenseTcs
NMPOTSXKEHHOCTb MYTM MNPOMAEHHOro TEMSIOHOCUMTENEM OT WUCTOMHMKA A0 y3na (Kpome
y4acTKOB).

10)Th, [JaBneHune BckMnaHud, M - B peayrnbTaTe pacdeta onpeaensieTca gaBneHue B
y3ne, Npu KOTOPOM MOXET NPOU3ONTU BCKMNaHUe TennoHocuTens (KpomMe y4acTKoB).

11)Hstat, Ctatnyeckuin Hanop, M - B pe3ynbTate pacyeTa onpeaensieTcsl 3HadeHue
cTaTMyeckoro Harnopa B y3ne (KpoMe y4acTKoB).

llo ucmo4yHuky mennoeol cemu:.

1)Ht_ras, Tekywmin pacnonar. Hanop Ha BbIXOO€ M3 UCTOYHUKA, M - B pesynbraTte
pacyeTa ornpegenseTcs TeKyWWN pacrnofnaraemMblii Hamop Ha BbIXOAE M3 WUCTOYHWUKA, B
3aBUCUMOCTU OT pexmnma paboTbl UCTOYHMKA MOXET ObiTb OnpedeneHo HOBOE 3HayeHue
AAHHOWN BENUYMHBI, B CETU C HECKONbKMMW UCTOYHUKAMMU.

2)Ht_obr, Tekywmnin Hanop B obpaTH. Tp-Ae Ha UCTOYHUKE, M - B pe3yfbTaTe pacyeTa
onpeaenseTca Tekywun Hanop B obpaTtHoM TpybonpoBoae Ha UCTOYHUKE, B 3aBMCMMOCTH
OT pexuma paboTbl MCTOYHMKA MOXET ObiTb OnpeaeneHo HOBOE 3HayeHwe AaHHOM

Bernn4ynHbl B CETU C HECKOJNMIbKMMU NCTOYHUKaMW.
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3)Qo_r, PacyeTtHasa Harpyska Ha otonneHnue, [kan/d (MBT) - B pe3ynbTaTte pac4yeTta
onpeenseTca pacyeTHas Harpy3ka Ha OTOMMeHMe, Kak CyMMa BCeX pacyeTHbIX HarpysoK
Ha oTonneHne NOAKMIYEHHbIX K JaHHOMY UCTOYHUKY.

4)Qsv_r,PacyeTHas Harpy3ka Ha BeHTUnauuio, lkan/y (MBT) - B pesynbTaTe pacdeTta
onpefenseTca pacdeTHas Harpyska Ha BEHTUNALMIO, KaKk CyMMa BCEX pacyeTHbIX Harpy3okK
Ha BEHTUNAUMIO NOAKMIOYEHHbIX K AAHHOMY UCTOYHUKY.

5)Qgv_r, PacyeTtHaa Harpyska Ha [BC, lkan/y (MBT) - B pesynbrate pacyeTa
onpefenseTca pacyeTHasi Harpyska Ha ropsidee BOAOCHabXeHue, Kak Cymma BCeX
pacYeTHbIX Harpy3oK Ha CUCTEMbI FOpsiEro BOAOCHAGXEHUS, NOAKMIOYEHHbIX K AaHHOMY
NCTOYHMKY.

6)Qo_t, Tekywasa Harpy3ka Ha oTonneHue, lkan/y (MBT) - B pesynbTaTe pacyeTa
onpeaenseTcs TeKywasa Harpyska Ha OTOMnfieHne, Kak CyMMa BCeX TeKyLMX Harpy3ok Ha
oTonsfeHne, NOAKIMIYEHHbIX K AaHHOMY UCTOYHUKY.

7)Qsv_t, Tekywasa Harpyska Ha BeHTunsaumo, kan/y (MBT) - B pesynbtate pacyeTa
onpeaenseTca Tekylas Harpy3ka Ha BEHTUASLUMIO, Kak CyMMa BCEX TEKYLUMX Harpy3oK Ha
BEHTUMALMIO NOAKNIOYEHHbIX K JAHHOMY UCTOYHUKY.

8)Qgv_t, Tekywasa Harpyska Ha [BC, lkan/y (MBT) - B pesynbTaTe pacyeTa
onpeaensieTcs Tekywas Harpyska Ha ropsyee BOOOCHaDXeHMe, Kak CyMma BCEX TeKyLUuX
Harpy3oK Ha CUCTEMbl ropsiYero BOAOCHAGXEHNS. NOAKNYEHHbIX K JAHHOMY UCTOYHUKY.

9)Qsum, CymmapHas TennoBasi Harpy3ka, [kan/’y (MBT) - B pesynbTaTe pacyeTa
onpegenseTcs CymMMapHasi TennoBasi Harpyska.

10)Gso, Pacxon ceteBon Boabl Ha CO, T/4 - B pe3ynbraTte pacyeTa onpeaensiercs
pacxopn CeTeBOW BOAbl HA CUCTEMY OTOMMEHMS.

11)Gsv, Pacxog ceteBon Boabl Ha CB, T/4 - B pe3ynbrarte pacyeTta onpegensiercs
pacxopn CeTeBOW BOAbl HA CUCTEMY BEHTUNALMMN.

12)Ggv, Pacxopg ceteBon Boabl Ha 'BC, T/4 - B pe3ynbTaTte pacyeta onpenensiercs
pacxopn CeTeBOW BOAbl HA CUCTEMY ropsiiero BogocHabxeHus.

13)Gut_pot, Pacxog Bogbl Ha yTeuyky u3 cuc.tennonotpeb., T/4 - B pesynbrarte
pacyeTa onpegenseTcsa pacxoq BoAbl Ha YTEYKM U3 CUCTEM TennonoTpebneHus.

14)Gpodpit, Pacxog Boabl Ha nognuTky, T/4 - B pe3ynbtaTte pacyeTa onpegensieTca
pacxopn BoAbl Ha MNOANMUTKY.

15)Gut_pod, Pacxog ceTeBoM BOAbl Ha YyTeuyky M3 nod.Tp., T/4 - B pesynbrarte

pacyeTa onpeaensieTcs pacxof CETEBOM BOAbl HA YTEYKM M3 nogatoLmx TpybonpoBoaos.
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16)Gut_obr, Pacxog ceTeBom Bogbl Ha yTeuky U3 o6p.Tp., T/4 - B pedynbTaTe pacyeTa
onpeaensaeTca pacxo ceTeBoM BOAbl Ha yTeYkn n3 obpaTHbIX TpyboNnpoBOAOB.

17)Qpot_ts, Tennosble notepu B TennoBbix ceTax, [kan/y (MBT) - B pesynbTaTe
pacyeTa onpeaenseTcsa BenMyYnHa TennoBbIX NOTEPb B TEMNOBbLIX CETSX.

Mo nompebumensam mennoeol cemu:

1)Nel_r, PekomeHayembii HOMep aneBaTopa - B pesynbTaTte pacyeTta onpegensietca
pekoMeHAyeMbI HOMep aneBaTtopa.

2)Dsop_r, PekomeHayeMbi fuameTp comnna anesaTopa, MM - B pe3yrnbTaTte pacyeTta
onpeaenseTca pekoMeHayeMbI AnameTp consa anesartopa.

3)Ucalc, PacuyeTHbin KO3(PUUMEHT CMeleHns - B pesynbrarte pacyeTta
onpenensaeTcsa pacyeTHbIN KOIPULMEHT CMELLEHUS.

4)Gso, Pacxog ceteBon Bogbl Ha CO, T/4 - B pesynbrarte pacdeta onpegensercs
pacxop ceTeBOoW BOAbl HA CUCTEMY OTOMMEHMS.

5)Gso_otn, OTHocuTenbHbIM pacxog Boabl Ha CO, T/4 - B pesynbTate pacyeta
onpenenseTca OTHOCUTENbHbIA pacxod CeTeBOM BOAbl Ha CUCTEMY OTOMSIEHUS
(OTHOLIEHME PaKTUYECKOro pacxoda K pacyeTHOMY).

6)OTHOCUTENbHAA Harpyska Ha cucTemMy OTONMNEHWA - B pesynbTate pacyeTa
onpenenseTca OTHOCUTENbHAA Harpyska Ha CUCTEMY OTOMNEHUA (OTHOLLEHWE TeKyLuewn
Harpysku K pac4eTHoOWN).

7)T3so_t, TemnepaTtypa Bogbl Ha Bxoge B CO, °C - B pesynbrare pacyeta
onpegenseTca bakTuyeckas Temnepartypa BoAbl Ha BXOAE B CUCTEMY OTOMMEHUS.

8)T2s0_t, TemnepaTypa Boabl Ha Bbixoge M3 CO, °C - B pesynbTate pacyeta
onpegenseTcs pakTnyeckaa Temnepartypa BoAbl Ha BbIXOAE U3 CUCTEMbI OTOMNSEHUS.

9)Tvso_t, Temnepatypa BHyTpeHHero Bo3gyxa CO, °C - B pesynbTate pacyeTa
onpeaensieTca hakTuyeckas TemnepaTtypa Bosayxa B NOMELLEHUMN.

10)Dshb_so_pod, Onametp wanbbl Ha nog. Tp-ae nepeg CO, mm - B pesynbraTe
pacyeTa onpegensieTcs gnameTp wanbbl Ha nogatowem Tpybonposoae nepen CUCTEMOWN
OTOMNEHNUS.

11)Nshb_so_pod, KonnyectBo wanb Ha noa. Tp-ae nepen CO, wrt - B pesynbrarte
pacyeTa onpeaensieTcs KoNM4ecTBo Wanbd Ha nogatowem TpybonpoBoae nepes CUCTEMON
OTOMNEHUS.

12)Dshb_so_obr, OuameTtp wanbbl Ha obp. Tp-ae nocne CO, mm - B pe3ynbTaTte
pacyeTa onpegensieTcs gnameTp Wwanbbl Ha obpaTHOM TpybonpoBoae nepen CUcTeMom

oTonneHuA.
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13)Nshb_so_obr, Konnyectso wand Ha obp. Tp-ge nocne CO, wt - B pesynbTaTe
pacyeTa onpeaensieTcsl KonnyecTso Wwamnb Ha obpaTtHoMm TpybonpoBoae nepea cUCTEMOM
OTOMSNEHNUS.

14)dHshb_so_pod, NMotepn Hano|sa Ha wanbe nog-ga nepeg CO, m - B pesynbraTe
pacyeta onpegenseTca 3HavyeHMe nNoTepb Hanopa Ha wanbe Ha nogawoLwem
TpybonpoBoae nepesn CUCTEMON OTOMSIEHMS.

15)dHshb_so_obr, lMoTtepn Hanol?a Ha wanbe o6p.Tp-ga nocre CO, M - B
pe3ynbTate pacyeTta ornpegenseTca 3HadeHue MoTepb Hamopa Ha wanbe Ha obpaTHOM
TpybonpoBoae nepen CUCTEMON OTOMSIEHMS.

16)Dshb_pod, [JuameTp wanbbl Ha BBOAE Ha NoA.Tp-A4e, MM - B pedyrnbTarte pacyeTta
onpeaensieTcs avameTp Wwanbbl Ha BBoge Ha nogatowem Tpybonposoae.

17)Nshb_pod, KonuyectBo wanb Ha BBOAE Ha noa. Tp-4e, WT - B pesynbraTe
pacyeTa onpegensieTca KonmyecTBo Wwanb Ha BBOoAE Ha nogawoliem TpybonpoBoge nepen
CUCTEMOM OTOMSEHUS.

18)Dshb_obr, AnameTp wanbbl Ha BBOAE Ha 0b6p. Tp-A4e, MM - B pe3yrnbTaTe pacyeTta
onpeaenseTcs AvameTp Wwanbbl Ha BBoae Ha obpaTtHoM Tpybonposoae.

19)Nshb_obr, KonuyectBo wanb Ha BBoge Ha 06p. Tp-g4e, WT - B pesynbraTe
pacyeTa onpefenseTrcsa KonmyecTso wwand Ha BBoae Ha obpaTHOM TpybonpoBoae nepen
CUCTEMOM OTOMMEHUS.

20)Gsv, Pacxop ceteBoun Boabl Ha CB, T/4 - B pe3ynbTaTe pacyeta onpenensietcs
pacxopn CeTeBOW BOAbl HA CUCTEMY BEHTUNALMMN.

21)Gsv_otn, OTHocuTenbHbIM pacxod Boabl Ha CB, T/4 - B pesynbrarte pacyeTa
onpenenseTca OTHOCUTENbHbIA pacxod CeTeBOM BOAbl HA CUCTEMY BEHTUNALUK
(OTHOLIEHME PaKTUYECKOro pacxoda K pacyeTHOMY).

22)T2sv_t, Temn. Boabl nocne cuctembl BeHTunsaumn, °C - B pesynbTaTe pacyeta
onpegensetcs pakTnyeckas Temnepartypa Bogbl NOCNe CUCTEMbl BEHTUNALNN.

23)Tvsv_t, Temnepatypa BHyTpeHHero Bo3gyxa CB, °C - B pesynbrate pac4yeta
onpegensieTca akTuyeckas Temnepatypa BHYTPEHHEro Bo3gyxa [Anis  CUCTeMb
BEHTUNSALMN.

24)Dshb_sv, [JnameTp Wwanbbl Ha CUCTEMY BEHTURSALUN, MM - B pe3ynbTaTe pacyeTa
onpeaenseTcs AMameTp Wanbbl Ha CUCTEMY BEHTUNALUMN.

25)Nshb_sv, KonuyectBo wambd Ha cuCTeEMY BEHTMNAUMKM, WT - B pesynbrarte

pacyeTa onpeaensieTcst KONMYeCTBO Wanb Ha CUCTEMY BEHTUMALMM.
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26)Ggv, Pacxop ceteBon Boabl Ha BC, T/4 - B pe3ynbTaTe pacyeTa onpenenserca
pacxop ceTeBOW BOAbl HA CUCTEMY ropsiyero BogocHabxeHus.

27)Gcirc, Pacxoa ceteBon BoAbl B LUMPK.TpybonpoBoae, T/4 - B pe3ynbTaTte pacyeTta
onpeaenseTcs pacxod BoAbl B LMPKYNSLMOHHOM TpybonpoBoae.

28)Dshb_gvs, HdunameTtp wanbbl Ha BBoge [BC, mMm - B pesynbTaTe pacyeTa
onpegenseTca anameTp Wanbbl Ha CUCTEMY ropsiiero Bo4oCHabXeHus.

29)Nshb_gvs, KonnyectBo wan6 Ha BBoge [BC, wTt. - B pesynbrate pacdeTta
onpeaensaeTcs KONMYecTBO Wanb Ha cuctemMy ropsdero BogoCHabXeHus.

30)Dshb_circ, OnameTtp uupkynsunoHHon wanbel Ha BC, mm - B pesynbrarte
pacyeta onpegensieTca guameTp UUPKYNAUWMOHHOW Wwanbbl Ha CUCTEMY roOpaYero
BOAOCHAOXeHUS.

31)Nshb_circ, KonuyectBo UMPKyNsUMOHHbIX wand Ha MBC, wrt. - B pesynbTaTte
pacyeta onpegensietca KOMMYeCTBO UMPKYNSUMOHHBLIX LWanb Ha CcuctemMy ropsiiero
BOAOCHaAbXeHus.

32)Gniz, Pacxogq 1 koHtypa | ctynenm TO [BC, 1/4 - B pesynbTaTe pacyeta
onpenenseTcsa pacxoq CeT.BoAbl, 3aTek. B nepByto ctyneHb TO MBC.

33)G2_niz, Pacxog 2 koHTypa | ctynenn TO IBC, 1/4 - B pesynbTaTe pacyeTta
onpeaenseTcs pacxod ropsiien BOAbl BO BTOPOM KOHTYpeE.

34)Q _niz, TennoBasa Harpy3ka | ctynenn, lkan/y (MBT) - B pesynbrare pacueta
onpegensietca tennosas Harpy3ka | ctynedn TO Ha MBC.

35)T11 _niz, Temnepatypa Ha Bxoge 1 KoHTypa | ctyneHn, °C - B pesynbrarte
pacyeTa onpegensieTca TemnepaTypa Ha Bxoge 1 koHTypa | ctyneHn TO Ha BC.

36)T12_niz, Temnepatypa Ha Bbixoge 1 koHTypa | ctynenu, °C - B pesynbTaTe
pacyeTa onpefgensieTca temnepaTypa Ha Bbixoge 1 koHTypa | ctynedn TO Ha TBC.

37)T21_niz, Temnepatypa Ha Bxoge 2 KoHTypa | ctynenu, °C - B pesynbraTe
pacyeTa onpenensieTca remnepaTtypa Ha Bxoge 2 KoHTypa | ctynenn TO Ha BC.

38)T22_niz, Temnepatypa Ha Bbixoge 2 KoHTypa | ctynenu, °C - B pesynbTaTe
pacyeTa onpegensieTca remnepaTypa Ha Bbixoae 2 koHTypa | ctynedn TO Ha MBC.

39)T11 verh, Temnepatypa Ha Bxoge 1 koHTypa Il ctynenu, °C - B pesynbrarte
pacyeTa onpegensieTca temnepatypa Ha Bxoge 1 koHTypa Il ctyneHn TO Ha BC.

40)T12_verh, TemnepaTypa Ha Bbixoge 1 koHTypa Il ctyneHn, °C - B pesynbTaTe
pacyeTa onpegensieTca temnepaTypa Ha Bbixoge 1 koHTypa Il ctynenn TO Ha TBC.

41)T21 verh, TemnepaTypa Ha Bxoge 2 KoHTypa Il ctynenn, °C - B pesynbTaTte

pacyeTa onpegensieTca Temnepatypa Ha Bxoge 2 KoHTypa Il ctyneHn TO Ha BC.
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42)T22_verh, Temnepatypa Ha Bbixoge 2 koHTypa Il ctynenn, °C - BpesynbTaTe
pacyeTa onpegensieTca remnepaTtypa Ha Bbixoae 2 koHTypa Il ctynenn TO Ha MBC.

43)Gverh, Pacxog 1 koHTtypa Il ctynenun TO [BC, T/4 - B pesynbTate pacyeta
onpegenseTcsa pacxo ceT.BoAbl, 3aTek. Bo BTopyto ctyneHb TO MBC.

44)G2_verh, Pacxog 2 koHTtypa Il ctynenn TO BC, 1/4 - B pesynbTaTe pacyeta
onpeaensieTcsi pacxod ropsiden BOAbl BO BTOPOM KOHTYpe Il cTyneHu.

45)Q_verh, Tennosasa Harpyska Il ctynenn, lkan/y (MBT) - B pesynbtate pac4yeta
onpegensietca tennosas Harpy3ka Il ctynedn TO Ha TBC.

46)Gset_nal, Pacxog ceteBon Bogbl Ha CO nocne Hanagkw, T/4 - B pesynbTaTte
pacyeTa onpegenseTcsa pacxoq ceTeBow BOAbl HA CUCTEMY OTOMMEHMS NOCIe Hanagku.

47)Gut_pot, YTeuka M3 cuctembl TennonotpedbneHuna, T/4 - B pesynbTaTe pacyeta
onpeaenseTcs BenuunHa yteyek n3 cuctem tennonotpedneHms.

48)Qut_pot, MoTtepn Tenna oT yTeukun, Kkan - B pesynbrate pacyeTa onpegensiercs
BENMYMHA NOTEPb TENSa OT YTEYeK.

49)Hset_nal, Heobxoaumbin pacnonaraembin Hanop ana CO, m - B pesynbrarte
pacyeTa onpegenseTca HeobxoaAnMbIN pacnonaraembli Hanop Ansi CUCTEMbI OTOMMEHUS.

Mo yyacmkam mensioeol cemu:.

1)dH_pod, lNoTtepun Hanopa B nogatowiem Tpybonposoae, M - B pe3ynbraTte pacderta
onpegenseTcs BeNMyYnHa noTepb Hanopa B nogatoLliemM Tpybonposoae.

2)dH_obr, MNotepn Hanopa B obpaTHOM TpybonpoBoae, M - B pe3ynbTaTe pacdeTta
onpeaenseTcs BenuynHa notepb Hanopa B obpaTHoMm Tpybonposoae.

3)dHud_pod, YaenbHble nMHEWHbIE MNOTEpPU Hanopa B nNoa.Tp-ge, MMm/M - B
pesynbTate pacyeTa onpeaenseTcss BenuuuHa yaenbHbIX FMHENHbIX MOoTepb Hanopa B
nogatoLlem Tpybonposogae.

4)dHud_obr, YpenbHble nuMHENHble nOTepu Hanopa B 00p.Tp-4e, MM/M - B

o}

pesynbTate pacyeTta onpeaenseTcs BenuuMHa yAenbHblX NIMHEWHbIX NOTepb Hanopa
obpaTtHoM Tpybonposoae.

5)Vpod, CkopocTb ABMXEHMSI BOAbl B MoA.Tp-4e, M/C - B pesynbTaTe pacyeta
onpeaenseTca CKOpOCTb ABMXKEHNS BOAbI B nogatoLem TpybonpoBoae.

6)Vobr, CkopocTb [OBWXeHUst BOAbl B 0Op.Tp-4e, M/C - B pesynbrarte pacyeTa
onpenenseTca CKOpPOCTb ABUXEHUS BOoAbl B obpaTHOM Tpybonposoge.

7)Gut_pod, BennunHa yteukm u3 nogatouwiero Tpybonposoga, T/4 - B pesynbTrarte

pacyeTa onpeaensieTcs BenuymMHa yTeyek U3 nogatoluero Tpybonposoaa.
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8)Gut_obr, BenuunHa yTteukm m3 obpaTHoro TpybonpoBoga, T/4 - B pesynbraTe
pacyeTa onpegenseTca BenMynHa ytevek ns obpartHoro Tpybonposoga.

9)Qpot_pod, Tennosble noTepu B nogawwem Tpybonposoge, kkan/y (BT) - B
pesynbTate pacyeTa oOnpegensetca BenuuMHa TEMnoBbIX MOTEPb B MNoAatoLeM
TpybonpoBoae.

10)Qpot_obr, Tennosble notepu B obpaTtHom Tpybonposoge, kkan/d (BT) - B
pesynbTarte pacyeTa oOnpedenseTcad BenuMyYMHa TennoBblX MNOTepb B obpaTHOM

Tpybonposoae.

Mo dpoccenupyrowum ycmpolicmeam mernsoeol cemu:

Tonbko Ons pexuma eblyucsisieMoll OpoccesibHoU watibbi

1)Dshb_pod, OuameTp wanbsl Ha Garnace B nod. Tp-4e, MM - B pesynbTaTte pacyeTta
onpegenseTca guameTp wanbbl Ha 6annace B nogatoLlem Tpybonposoae.

2)Dshb_pod, KonuyecTtBo wanb Ha 6annace B nogatolwem Tp-4e, WT. - B pesynbTaTe
pacyeTa onpefensieTca KonuyecTso warnb Ha Gannace B nogatoem Tpybonposoae.

3)Dshb_obr, nameTp wanbebl Ha Garinace B 006p. Tp-4e, MM - B pe3ynbTaTe pacyeTta
onpegensieTca gnameTp warnbebl Ha 6annace B obpaTtHoM Tpybonposoae.

4)Dshb_obr, Konnyecteo wanb Ha 6annace B obpaTHOM Tp-Ae, WT. - B pe3ynbraTte
pacyeTa onpegensieTcsa KonnyecTso warnb Ha 6annace B obpaTtHoM TpybonpoBoae.

o YTII:

1)Qo_t, lMopknoyeHHaa Harpy3ka Ha otornneHue. [kan/y (MBT) - B pesynbTarte
pacyeTa onpegenseTca MOAKMIYEHHas Harpyska Ha OTOMfeHne no  NOAKMHOYEHHON
Harpyske KkBapTana.

2)Qsv_t, MNMoagkntoyeHHaa Harpy3ka Ha BeHTunauuto. [kan/y (MBT) - B pesynbTaTte
pacyeTa onpeaenseTcsa MNOAKMNIOYEHHAas Harpy3ka Ha BEHTUMAUMIO MO NOAKMHOYEHHOW
Harpyske KBapTana.

3)Qgv_t, NogknoveHHas Harpyska Ha BC, Nkan/v (MBT) - B pe3ynbTaTte pacyeTta on-
pedenseTca MNOAKMOYEHHas Harpy3ka Ha ropsdee BOAOCHaGXeHWe Mo NOAKIHYEHHOM
Harpyske KBapTana.

4)Nel_r, PekomeHayembli HOMep aneBaTopa - B pesyrfbTaTte pacyeTa onpeaenserca
HOMep aneBaTopa, PeKOMeHAYeMbIN K YyCTaHOBKE.

5)Dsop_r, PekomeHayembln AnameTp conna anesaTtopa, MM - B pedynbTate pacyeTa

onpeaenseTca pekoMeHayeMblil AmameTp conna anesaropa.
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6)U_calc, PacyeTHbIn KO3(P(PUUMEHT cCMelweHus - B pesynbTate pacyeta
onpeaensieTca pacyeTHbIN KOSPPULNEHT CMELLEHUS.

7)dHsoplo, loTepu Hanopa B conne aneBatopa, M - B pes3ynbTaTe pacyeTa
onpeaenseTca BenMyYnHa noTepb Hanopa B conne aneesaropa.

8)T1 t, TemnepaTypa Ha Bxoge 1 koHTypa, °C - B pesynbTate pacyeta
onpeaenseTca TemnepaTypa TENNIOHOCUTENS Ha BXoAe nepBoro KoHTypa LTTT.

9)T2_t, TemnepaTypa Ha Bbixoge 1 koHTypa, °C - B pesynbTate pacyeta
onpegensieTca Temneparypa TenIoOHOCUTENS Ha Bbixoae nepsoro KoHTypa LITTT.

10)T3so_t, TemnepaTypa Ha BbIxoge 2 koHTypa, °C - B pesynbTaTe pacdeTta
onpegensieTca Temneparypa TenIoHOCUTENs Ha BbIxofe BTOporo kKoHTypa LITT1.

11)T2so _t, TemnepaTypa Ha Bxoge 2 KkOHTypa, °C - B pesynbTaTe pac4yeTta
onpeaenseTca Temneparypa TennoHoOCUTENS Ha Bxoge BToporo KoHTypa LTI,

12)Dshb_pod, [AnameTtp wanbbl Ha noa.Tp-Ae, MM - B pes3ynbTaTe pacdeTta
onpegenseTca guameTp wanbbl Ha nogawwem Tpybonposoae.

13)Nshb_pod, KonunyectBo wanb Ha nopg. Tp-4e, WT - B pe3ynbTate pacyeTta
onpenenseTca KonnmyecTtso Wwanb Ha nogatowem Tpybonposoae.

14)Dshb_obr, dnameTtp wanbbl Ha ob6p. Tp-Ae, MM - B pe3ynbTarte pacdeTta
onpegensaeTca guameTp wanbbl Ha obpaTHOM Tpybonposoae.

15)Nshb_obr, KonnuyectBo wan6 Ha o06p. Tp-ge, WT - B pesynbTaTe pacyeTta
onpenenseTcsa KonumyecTtso wanb Ha obpaTHOM TpybonpoBoae.

16)dHshb_pod, NMoTepu Hanopa Ha wanbe B noa. Tp-4e, M - B pe3ynbTaTe pacyeTa
onpeaensieTcsl BenuynHa notepb Hanopa Ha warnbe Ha nogatowem TpybonpoBoae.

17)dHshb_obr, MNoTepu Hanopa Ha wanbe B 06p. Tp-ge, M - B pe3ynbTaTe pacyeTta
onpeaensieTcsl BenuynHa notepb Hanopa Ha warnbe Ha obpaTHOM TpybonpoBoae.

18)Ggv, Pacxoa ceteBon Bogbl Ha CB, T/4 - B pe3ynbrarte pacyeTta onpegensiercs
pacxopn CeTeBOW BOAbl HA CUCTEMY BEHTUNALMMN.

19)Dshb_gvs, OuameTp wanbbl Ha MBC, MM - B peaynbTaTte pacyeTa onpegensietca
AnameTp wanbbl Ha cUcTeMy ropsdero BogoCcHabxeHus.

20)Nshb_gvs, KonnuyectBo wanmb6 Ha [BC, wrt. - B pesynbrate pacyeTta
onpeaensieTca KoNMYecTBO Wanb Ha cucTemMy ropsiiero BogocHabxeHus.

21)dHshb_gvs, lMotepn Hanopa Ha wanbe BC, M - B pesynbrarte pacyeTa

onpenensieTcs BENMYMHa NoTepb Hanopa Ha wanbe cMcTeMbl ropsiuero BOAOCHaGXKEHMS.
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22)Gniz, Pacxopg cet.Bogbl | ctyneHn TO [IBC, 1/4 - B pesynbrarte pacyeTa
onpefenseTca pacxof CeTeBOW BoAbl B MEPBOM KOHType | cTyneHu TensnoobMeHHOro
annapaTa CUCTeMbl ropsiiero BogoCHabXeHus.

23)G2_niz, Pacxog 2 koHTypa | ctynenn TO BC, T/4 - B pesynbtate pacyeTta
onpeensaeTcs pacxod ropsiien BOAbl BO BTOPOM KOHTYpe.

24)Q_niz, TennoBas Harpyska | cTtyneHu, [kan/d (MBT) - B pesynbtate pacdeTta
onpefensietca tennosas Harpyaka | ctynedn TO Ha TBC.

25)T11 niz, TemnepaTypa Ha Bxoge 1 KoHTypa | ctyneHn, °C - B pesynbrare
pacyeTa onpegensieTca remnepaTypa Ha Bxoae 1 koHTypa | ctynenn TO Ha BC.

26)T12 niz, Temnepatypa Ha Bbixoge 1 KoHTypa | ctynenu, °C - B pesynbTaTte
pacyeTa onpegensieTca TemnepaTypa Ha Bbixoge 1 koHTypa | ctynedn TO Ha TBC.

27)T21 niz, TemnepaTypa Ha Bxoae 2 KOHTypa | ctyneHn, °C - B pesynbrare
pacyeTa onpefensieTca TemnepaTtypa Ha Bxoge 2 KoHTypa | ctynenn TO Ha BC.

28)T22_niz, Temnepatypa Ha Bbixoge 2 KoHTypa | ctyneHun, °C - B pesynbraTe
pacyeTa onpegensieTca rTemnepaTypa Ha Bbixoae 2 koHTypa | ctynedn TO Ha TBC.

29)T11 verh, Temnepatypa Ha Bxoge 1 koHTypa Il ctyneHn, °C - B pesynbTaTte
pacyeTa onpegensietca temnepatypa Ha Bxoge 1 koHTypa Il ctynenmn TO Ha BC.

30)T12_verh, Temnepatypa Ha Bbixoge 1 koHTypa Il ctyneHu, °C - B pesynbTaTte
pacyeTa onpegensieTca temnepatypa Ha Bbixoge 1 koHTypa Il ctyneHn TO Ha TBC.

31)T21 verh, Temnepatypa Ha Bxoge 2 koHTypa Il ctynenn, °C - B pesynbTaTte
pacyeTa onpegensieTca TemnepaTtypa Ha Bxoge 2 KoHTypa Il ctyneHn TO Ha BC.

32)T22_verh, Temnepatypa Ha Bbixoge 2 koHTypa Il ctyneHn, °C - B pesynbraTe
pacyeTa onpegensieTca remnepatypa Ha Bbixoae 2 koHTypa Il ctynenn TO Ha MBC.

33)Gverh, Pacxoag cet.Bogbl Il ctyneHn TO [BC, 1/4 - B pesynbrate pacyeTa
onpegensieTcsa pacxof ceteBon Boabl Il cTyneHn TennoobmMeHHOro amnaparta CUCTEMbI
ropsiyero BOAOCHabXeHus.

34)G2_verh, Pacxog 2 koHTtypa Il ctynenn TO BC, 1/4 - B pesynbTaTe pacyeta
onpeaenseTcs pacxo ropsiien Boabl BO BTOPOM koHType Il ctyneHn TO Ha 'BC.

35)Gperem, Pacxog Bogbl no nepemMmblyke, T/M - B pesynbTaTe pacyeta
onpegensieTcst pacxod BoAbl N0 NEPEMbIYKE.

36)Gsum_pod2, CymmapHbIn pacxod Boabl BO 2 kKoHType LTI, T/4 - B pesynbTate

pacyeTa onpeensieTca CyMMapHbi pacxof Bo BTOPOM KOHType LITTT.
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37)Qverh, TennoBass Harpy3ka BepxHen ctyneHn TO [BC, lkan/y (MBT) - B
pesynbtate pacyeTa onpegenserca  TennoBas  Harpyska — BepxXHeWm  CTyneHu
TennoobMeHHOro annapaTa cucTeMbl ropa4ero BO4OCHabXeHus.

38)Qniz, TennoBas Harpy3ka HwkHen ctynenn TO MBC, Nkan/y (MBT) - B pesynbtaTte
pacyeTa onpefensieTcs TennoBas Harpyska HWXHeWn CTyneHu TennoobmeHHoro annaparta
CUCTEMbI ropsivYero BO4OCHabXeHUs.

39)Qut_pod, loTepn Tenna oOT yTeyek B nogawowem Tp-ge, Kkan/y (MBT) - B
pesynbTate pacyeTa onpefenseTcs BenvMuYMHa NoTepb Tenna OoT yTevyek B noJatoLlem
Tpybonposoae.

40)Qut_obr, lMotepu Tenna OT yTeyek B obpaTHOM Tp-ge, Kkan/v (MBT) - B
pesynbTate pacyeTa onpefensieTca BenuMyMHa noTepb Tenna OT yTeyek B obGpaTHOM
TpybonpoBoae.

41)Qut_potr, lMNMoTtepn Tenna oT yTedek B cucT. tennonotpeb., Kkan/y (MBT) - B
pe3ynbTate pacyeta onpegenserca BenuuMHa TensoBbIX NOTEPb OT yTeYeK B cCUCTEMax
Tennonotpebnexus.

42)Qsum, CymmapHasa Tennosas Harpyska Ha LTI, Mkan/y (MBT) - B pesynbTtate
pacyeTa onpefenserca cymmapHaa Tennosasi Harpyska Ha LTI,

43)Qts_pod, Tennosbie noTepu B nogatwwem Tp-gae, Kkan/y (MBT) - B pesynbrarte
pacyeTa onpenensieTca BenMynHa TennoBbIX NOTEPb B NogaroLem TpybonpoBoae.

44)Qts_obr, Tennosble notepu B obpatHom Tp-age, Kkan/y (MBT) - B pesynbrate
pacyeTa onpeaensieTcsa BeNMyYnHa TennoBbIX NoTepb B 0ObpaTHOM TpybonpoBoae.

45)Gut_pod, Pacxog Boabl Ha yTeykum u3 nog. Tp-ga, T/4 - B pesynbTaTe pacyeta
onpeaensaeTca BenMynHa yteyek u3 nogatowero tpybonposoaa.

46)Gut_obr, Pacxog Boabl Ha yTeuku n3 obp. Tp-ga, T/4 - B pesynbTaTe pacuyeTta
onpeaenseTca BenMynHa yteyek n3 obpartHoro tpybonposoga.

47)Gut_potr, Pacxoa Boabl Ha yTeykn n3 cuctem tennonotpeb., 7/4 - B pesynbraTe
pacyeTa onpeaensieTcsa BenMyunHa yteyek n3 cuctem TennonotpebneHms.

Bcio nHdopmauunio no obbektam MOXHO O0TOOpa3vTb Ha KapTe, 3KCMopTMpOBaThb B

HTML wnnu Excel, pacnevataTtb, okpacuTb B 3aBUCUMOCTM OT pPas3fnyHbIX NapamMeTpoB.

7.4 HanpaBneHue aoBuxeHnA Boabl B TpybonpoBoaax
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CTtpenka npu un3obpaxeHun yyacTka ¢popmarnbHO YyKasbiBaeT HarnpaBrieHve OoT
Hayana K KOHLY Yy4acTka, 3agjaHHoe npu ero BBode (npu pucoBaHun). Hanpaenexue
ABWXEHUS1 BOAbI B TPYOONPOBOAE MOXHO Y3HATb PACCMOTPEB PAacXof, BOAbl UM CKOPOCTb

OBUWXEHNA BOAbl HA y4aCTKe.

HanpaBsneHue yyactka Tpy6onpoBoga MOXHO CMEHUTb. N5 3TOr0 HYXHO:

1)HaxaTb kHOMKy Bblgennte Ha naHenu Hasuraumm u  BbIOENUTb  Y4aCTOK
HarnpaBreHne KoToporo HeobxoAUMO CMEHUTb, NMPU 3TOM Y4aCTOK 3aMuUraer.

2)HaxaTb kHonKy Pexum. NosiBuTca AManoroBoe OKHO n3obpaxeHHoe Ha PUCYHKe.

3)Haxatbe CmeHuTb HanpaeneHue. [JaHHasa knaeBuwa obBedeHa Ha PUCYHKE HUXE

KpaCHbIM LUBETOM.

omapeame |

Tum

HyaeTru
Bnoror aTeneHeIR yiacTor

CriEHMTE: HANPaENSH4S

Pestiknt

Ok niadeH ak
Chrentoy. oSpaTHeIR TReG
OTH k0. MO SR TR-4

[rreHa

PucyHok 7.16 - OkHo CmeHa pexuma

4)HaxaTb OK. CTpenka y4acTka AOmKHa U3MEHUTb CBOE HanpaBreHue.

Mpexae YeM paccmaTpuBaTh 3HAYEHWUs PACXOd0B M CKOPOCTel HeobxoauMo CHOBa
npou3BecTy pacyeT. Kak BUOHO Ha pUCyHKe, NOcrne CMeHbl HanpaBreHns CTPerku yyacTka
M nepepacyeTa, 3Ha4YeHWe pacxoda BoAbl B nogaloweM Tpybonpoeode ydvacTka
M3MEHWUMOCL Ha MonoxuTenbHoe. 3HadyeHnWe pacxoda B obpaTHOM TpybonpoBoae Takke

M3MEHWNNO CBOMN 3HAaK.

11401.0M-1CT.003.002. 164



OBOCHOBBIBAIOLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENBCK» [10 2028 FOJA. FMABA 3. ANIEKTPOHHAA MOAENb
CUCTEMbI TENJIOCHABXEHWA rOPOLA. NPUNOXEHUE 2

Gnoa=516 Ty
Gofp=-916TM
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PucyHok 7.17 - HanpaBneHue aBuxeHus Boabl

NMpumeyaHue: Tak e  nporpamMmMa  WMMeeT  BO3MOXHOCTb  Mpu
3aBepLUEHNNTNOPABANYECKOrO pacyeTa aBTOMaTUYECKM U3MEHSTb HamnpaBfieHUs1 Y4acTKOB
B COOTBETCTBUM C HanpaefeHMeM [BWXEHWS TennoHocuTensa no nojatowemy
TpybonpoBoay. [ns atoro B Aguanore HacTtpowka naHenu pacyeTtoB ZuluThermo B

3aknagke Mpomokon pacdyema OosxHa OblTb OTMeYeHa onumsi ABTOMaTUYECKN U3MEHSTb
HanpaBleHUsl y4acTKOB.
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8MOBEPOYHbIV PACYET TENNOBON CETU

8.1 OnucaHue pacyeTa

Llenbto noBepoyHOro pacdeta €BnsieTcs onpeperneHne akTU4Yeckux pacxodoB
TENSIOHOCUTENA Ha YyyacTkax TennoBoM cetm u y notpebutener npu 3agaHHON
TemnepaType BoAbl B nogatowem TpybonpoBoae 1 pacrnonaraeMoM Hanope Ha UCTOYHMKE.

PacuyeTty nognexaT TynuKOBble W KOSMbLEBble TEMnoOBble CETW, B TOM uucne ¢
MOBbLICUTENbHBIMWA ~ HACOCHbIMM ~ CTAHUMSIMM U OPOCCENUPYIOLWMMN  YCTPOMUCTBaMMU,
paboTatoLme OT O4HOIO UM HECKOSBKNX MCTOYHMKOB.

[MoBEPOYHbIN pacyeT TEnnoBbIX CETEM MOXHO MPOBOAUTL C YYETOM YyTeyek M3
TENnnoBOM CeTU M CUCTeM TennonotpedbrneHns, a Takke C y4eTOM TensoBbiX MOTepb B
TpybonpoBoaax.

Co3paHHaa maTtemaTtmyeckas MMWUTALMOHHAs MOAENb CUCTEMbI TEMNNOoCHabXeHwus,
crnyxawasi Ons peleHMs  MOBEepOYHOM  3aJayun, MOo3BONsieT  aHanu3npoBaTb
rMOPaBINYECKUA W TENNMOBOM pexum paboTbl CUCTEMBI, a TakKkKe MNPOrHo3npoBaTb
N3MEHEHNEe TemnepaTypbl BHYTPEHHEro Bo3dyxa Yy notpebuTtenen. PacueTtbl moryt
NPOBOANTLCA MPU Pa3NMYHbIX UCXOOHbLIX AAHHbIX, B TOM YMCNE aBapWUMHbIX CUTyauMUsiX,
Hanpumep, OTKMOYEHUM OTAENbHbIX YYaCTKOB TEMMOBOW CETU, MMUTAUUN YyTevyeK U3
TpybonpoBoaoBs u T.4.

B pesynbTaTe pacuyeta onpeaenstoTcs:

1) pacxoabl U CKOPOCTb ABWXEHUSI TENNOHOCUTENS;

2) noTepu Hanopa B TpybonpoBoaax;

3) HanopbI B y3nax ceTu, B TOM YMCre pacnofaraemble Hamnopbl y notpebutenen;

4) Temnepatypa TENNOHOCUTENSA B y3Nnax ceTy;

5) yTeuku BoAbl U3 TENIOBOW CETU U CUCTEM TennonoTpebneHus;

6) noTepn Tenna B TEMNIOBOWN CETHU;

7) hakTnyeckne TemnepaTypbl BHyTPEHHErO BO3ayxa y noTpebutenen.

8.2 McxoaHble AaHHbIE Anst NOBePOYHOro pacyeTta

Mpexae Yem NpUCTYNUTb K MOBEPOYHOMY pacyeTy Heobxoanmo 3aHecTu criegyroLine
NCXOAHbIE JaHHbIE:
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llo ucmo4yHuky mennoeou cemu:

1)T1 t, Tekywas Temnepatypa Bogbl B nogawwem Tpy-ge,’C -3agaetcs 3HayeHue
TemnepaTtypbl BOAbl B nogarwwem TpybornpoBoae (Ha BbIXOAEe M3 MUCTOYHWKA), Hanpumep
70, 100, 120, 150 n 1.4. °C.

2)Tnv_t, Tekywaa Temnepatypa HapyXHoro Bo3gyxa,’C - 3agaetca 3HadeHue
TemnepaTtypbl HapyXHOro Bosayxa, Hanpumep 8, 0, -5, -20 u T.4. °C.

3)H_ras, PacuyeTHbIN pacnonaraemMbll Hanop Ha BbIXOAe U3 UCTOYHUKA, M - 3aaeTcs
3Ha4yeHue pacnonaraemMoro Harnopa Ha BbIXo4e U3 UCTOYHMKA 4115 NOBEPOYHOro pacyera.

4)H_obr, Pac4eTHbIn Hanop B obpaTu. Tp-Ae Ha UCTOYHWUKE, M - 3aJaeTcs 3HavyeHue
Hanopa B obpaTtHOM TpybonpoBoae Ha NCTOYHUKE AN MOBEPOYHOro pacyeTa.

Mo nompebumensam mennoeol cemu:

1)Kso, KoappuumeHT M3MeHeHUa Harpysku OTOMnfMeHus - 3agaetcs KoappuumeHt
N3MEHEHUSI PACYETHOW Harpy3ku Ha CUCTEMY OTOMMEHUs, HanpumMmep 3adaHHOe 3HaveHue
1.5 yBenuunBaeT pacyeTHyto Harpysky B 1.5 pasa.

2)Ksv, KoahpununeHT nsameHeHnsa Harpysku BEeHTUNsuMmM - 3agaetcs KoaddpuumeHT
N3MEHEHUSI paCYeTHOM Harpys3kM Ha CUCTEMY BEHTUNALMU, HaNpUMep 3afaHHOe 3HayeHue
1.5 yBenuymBaeT pacyeTHyl Harpysky B 1.5 pasa.

3)Kgv, KoadbduumeHt wunsmeHeHns Harpyskm [BC - 3apgaetca KoadpdpuuUMEHT
M3MEHEHUS pPacCYEeTHOM HarpyskM Ha CUCTEMY ropsa4vero BOLOCHAGXeHusi, Hanpumep
3afjiaHHoe 3HayeHue 1.5 yBenuumMBaeT pacyeTHYK Harpy3ky B 1.5 pasa. B gaHHOM none
MOXHO 3aaBaTb KO3(h(PMLUMEHT ANs pacyeTa MakcMmanbHOro sogopasbopa.

4)Regul_T, MNpuaHak Hannuusa perynatopa Temnepartypsbl - 3agaeTcs undpon ot 1 go
5, rge: 1 - perynartop Temnepartypbl Ha CUCTEMY ropsiyero BOAOCHabXeHns ecTb; 2 - BECb
Bogopasbop Ha [BC ocyuwecTtBnsercs u3 nogawuwero Ttpybonposoga; 3 - BeCb
Bogopa3sbop Ha MBC ocywecTtenseTtcs ns obpatHoro Tpybonposoaa; 4 - Becb Bogopasbop
Ha ropsyee BOOOCHabXeHMe OcCyllecTBNAsSieTCa M3 nogatowiero Tpybonposoga, pacxon
Boabl Ha BC onpepensetca Ha TO4YKy u3noMa TemnepaTypHoro rpaduvka no cpeaHemn
Harpyske Qgv_sred; 5 - Becb Bogopa3bop Ha ropsiiee BoAoCHabXeHue OCyLLeCcTBNSETCS
13 nogatowero Tpybonposoaa, pacxog Boabl Ha MBC onpegenseTrca Ha TOYKy u3noma
TemnepaTtypHoro rpaduka no MakcumManbHoOW Harpyske Qgv_max.

5)Dsop_u, [uameTp yCTaHOBMEHHOro cConfa aneeBatopa, MM - 3aJaeTcsl 3HaveHue
AnameTpa YCTaHOBIIEHHOro conna anesatopa. [lpy npoBedeHUM NOBEPOYHOro pacyeta

MOXHO BblOpaTb kakoe conno anesatopa OyaeT yuuTbiBaTbCA NPU  pac4yeTe:
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pekoMeHgoBaHHOE Hanagkon unu BBeAEHHOE B nose D,I/IaMeTp YCTaHOBJ1IEHHOIoO consna

anesaropa.

2uluThermo 5.2 (N =1:0x
| 'C’noﬁ...'

Hanagrka [loeepka ITemnepa'rngblﬁ rpa\wKI Konm‘pgk‘ropcmﬁ] Cepawcl

[~ C yuetom yrevek

I C yyeTom Tennossik noTeps
-~ e
= o uz LU

Il— Conna u wakitl us Hananrml

Packpacka I <HET> Lj

Pacuer I HacTpoliku Cnpaeka I Jakpbmb |

PucyHok 8.1 - OKHO HacTpoMKK pacyeTa

Mpn ycTtaHoBKke ranoykn B okHe Conna u wanbbl U3 Hanagky NOBEPOYHbIN pacyeT
OyneT BbINOMHATLCA C YY4€TOM conen pPeKOMeHAOBaHHbIX MOCe HanagovyHoro pacuyerta,
npyu OTCYTCTBMM Tranoykm Ang pacyeta OyaoyT MCNONb30BaHbl 3HAYeHWA M3 nonen
OMNUCLIBAIOLLMX YCTAHOBIMEHHbIE AMaMeTpbl COMesl 3N1eBaToOpoB U MOMEeNn ONMCbIBaKOLLNX
YyCTaHOBIEHHbIE ApOcCceribHble LWanbbl.

6)Dshb_so _pod_u, [uameTtp ycTaHoBneHHon wanbbl Ha nof.Tp-ge nepeg CO, mm -
3agjaeTca  AguMaMeTp yCTaHoBNeHHoM wanbbl Ha nogawwem Tpybonposoge nepen
cucTeMon otonnenus. [JaHHoe none MCMNonb3yeTcsl TOMbKO Mpu OTCYTCTBMM TanouykM B
onummn Conna v wandbl N3 Hanagku.

7)Nshb_so_pod_u, KonnyectBo ycTaHOBMEHHbIX Wwanb Ha nog.Tp-ae nepeq CO, wr -
3agaeTca  KONMMYECTBO YCTaHOBMEHHbIX Wanb Ha nogatowem TpybonpoBoae nepeq
cucTeMon otonnenus. [JaHHoe norne MCMnosb3yeTcsi TONbKO NpU OTCYTCTBMM TanoykM B
onuun Conna u wandbl U3 HanagKu.

8)Dshb_so_obr_u, nameTp yctaHoBNeHHOW wanbbl Ha obp.Tp-ge nocne CO, mm -
3agaeTca AgnameTp yCTaHOBIEeHHOW wanbbl Ha obpaTHom TpybonpoBoge nocne CUCTEMbI
oTonneHus. [laHHoe none Ucnonb3yeTcsa TOMbKO Mpu OTCYTCTBMM ranodkm B onuumn Conna
N Wanbbl 3 Hanagku.

9)Nshb_so_obr_u, KonnyecTtBo ycTaHOBNEHHbIX WwWanb Ha obp.Tp-ae nocne CO, wr -

3a4aeTcsa KONMYeCcTBO YCTaHOBIEHHbIX Wanb Ha obpaTHOM TpybonpoBoae nocne CUCTEMbI
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oTonsieHus. [laHHoe nosie Ucnonb3yeTcsa TOMbKO MNP OTCYTCTBMM ranoyku B onuumn Conna
M Wanbbl N3 Hanagku.

10)Dshb_sv_u, [OnameTp ycTaHOBREeHHOW wanbbl Ha CUCTEMY BEHTUASALUMMK, MM -
3afjaeTca AnameTp YCTaHOBMNEHHOW wanbbl Ha cucteMy BeHTunauuu. [aHHoe none
NCNONb3YeTCHA TOMbKO NpY OTCYTCTBMM ranoydku B onumm Conna u wanbbl U3 Hanagku.

11)Nshb_sv_u, KonnyecTBo yCTaHOBMEHHbIX WWaNb Ha CUCTEMY BEHTUNALMM, WT - 3a-
AaeTcsl KONMMYecTBO YCTaHOBMEHHbIX wWanbd Ha cuctemy BeHTUNaumn. [aHHoe none
NCNONb3yeTCAa TONbKO MpY OTCYTCTBMM ranodku B onuum Conna u wanbbl U3 Hanagku.

12)Dshb_circ_u, [QuameTp yCTaHOBNEHHOW LMPKYNAUMOHHOM wWwanbbl Ha MBC, MM -
3afjaeTcd AnamMeTp YCTAHOBMEHHOW UMPKYNSIUMOHHOW LWwanbbl Ha CcuUcTeMy ropsayero
BOAOCHabXeHus. [JaHHOe none ucnornb3yeTcs TOMbKO NPW OTCYTCTBUWM rarioukM B ONUuUK
Conna v wandbl U3 Hanagku.

13)Nshb_circ_u, KonMyecTBO yCTaHOBMEHHbIX UUPKYNALUMOHHbIX Wwand Ha MBC, wr. -
3a0aeTCa KONMMYECTBO YCTAHOBMEHHbIX LUMPKYNAUMOHHOW wWwanb Ha cuctemy ropsiyero
BOAOCHabxeHus. [laHHOe none ucrnornb3yeTcs TOMbKO NPW OTCYTCTBUM rariovukM B ONUuUK
Conna v wanbbl 13 Hanaaku.

14)Dshb_gvs_u, dnameTp ycTaHOBMEeHHOW Wwanbbl B UMPKYyNAUnMoHHOW nuHum BC,
MM - 3afaeTcs AMaMeTp YCTAHOBIEHHOW wWanbbl B LMPKYNALMOHHON NIMHUN CUCTEMBI
ropsiiero BogocHabxeHus. [laHHoe none ncnonb3yeTcsl TONMbKO Npy OTCYTCTBUM ranoyvku B
onummn Conna un wandbl N3 Hanagku.

15)Nshb_gvs_u, Konn4ectBo yCcTaHOBMEHHbIX Wanbd B UMpKynaumMoHHou nuHum MBC,
WT. - 3a0aeTca KONMMYECTBO YCTAHOBMEHHbIX Wanb B UUPKYNALMOHHOW JIMHUN CUCTEMDI
ropsiiero BogocHabxeHus. [laHHoe none ncnonb3yeTcst TOMbKO Npy OTCYTCTBUW ranioyvkun B
onumn Conna un wandbl N3 Hanagku.

16)Dshb_pod, OuameTp wanbbl Ha BBOAE Ha MOA.TP-AEe, MM - 3ajaeTcs guameTp
yCTaHOBMeHHoON wanbbl Ha BBOAEe Ha nojawwem Tpybonposoge. [aHHoe none
NCNONb3YyeTCA TOMbKO NPy OTCYTCTBMM ranodku B onuum Conna v wanbbl N3 Hanagku.

17)Nshb_pod, KonnuyectBo wanb Ha BBOAE Ha noad. Tp-Ae, WT - 3agaetcs
KONM4YeCTBO YCTaHOBMEHHbIX Wand Ha BBoAe Ha nogatowem Tpybonposoae. [laHHOe none
NCnonb3yeTcs TOMbKO MNpU OTCYTCTBMM ranoydku B onumm Conna u wanbbl n3 Hanagku.

18) Dshb_obr, OuameTp wanbbl Ha BBOAE Ha 0bp. Tp-O4e, MM - 3agaeTca AnameTtp
yCTaHOBNEeHHoM wanbbl Ha BBoAe Ha obpatHom TpybonpoBoge. [aHHOe none

MCNonNb3yeTCA TOJIbKO NMPU OTCYTCTBUN rariovkn B onuunmn Conna n wanbbl U3 Hanaakw.
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19)Nshb_obr, KonnyecTtso waib Ha BBOAe Ha 06p. Tp-Ae, WT - 3a4aeTcsa KONMYecTBo
YCTaAHOBIEHHbIX Wanbd Ha BBOoAe Ha obpatHom TpybonpoBode. [aHHoe none
NCnonb3yeTcs TOMbKO MNpU OTCYTCTBMM ranodku B onumm Conna u wanbbl n3 Hanagku.

Mo UTTT:

1)Nel_u, Homep ycTaHOBNeHHoOro anesatopa - 3a4aeTca HOMeEp YCTaHOBIIEHHOrO
anesartopa Ha L|TIT.

2)Dsop_u, [dnameTp yCTaHOBMEHHOro confa anesaTopa, MM - 3a4aeTcsl 3HayeHue
AnameTpa yCTaHOBIEHHOro conna anesartopa. lMpy nNpoBedeHUM MOBEPOYHOro pacyeTta
MOXHO BblOpaTb Kakoe confno aneeatopa OydeT yuuTbiBaTbCA MpU pacyeTe:
PEKOMEHAOBAHHOE Hanagkon Mnu BBeAeHHoe B none [uameTp yCTaHOBMEHHOro conna
anesaTopa.

3)Tnv_t, Tekywasa TemnepaTtypa HapyxHoro Bo3ayxa, °C - 3agjaeTcs 3HadeHue
TemnepaTtypbl HapyXHOro Bosayxa, Hanpumep 8, 0, -5, -20 n t.a. °C.

4)Dshb_pod_u, [OuameTtp yctaHoBneHHOW wWanbbl Ha noA.Tp-4e, MM - 3ajaeTcs
AnamMeTp YCTaHOBMEHHOM wWwanbbl Ha nogatowem Tpybonposoge. [laHHoe none
NCnonb3yeTcs TONbKO NpY OTCYTCTBMM ranodky B onumm Conna u wanbbl n3 Hanagku.

5)Nshb_pod_u, KonuyectBo ycTaHoBneHHbIX wanb Ha noa.Tp-A4e, WT - 3ajaeTcs
KONMMYeCTBO YCTaHOBMEHHbIX wWanbd Ha nogawwem Tpybonposoge. [aHHoe none
NCnonb3yeTcs TOMbKO MNPy OTCYTCTBUM ranodky B onumm Conna v wanbbl n3 Hanagku.

6)Dshb_obr_u, OnameTp yctaHoBneHHOM wWanbbl Ha o0O0p.Tp-ge, MM - 3ajaeTcs
AnamMeTp YyCTaHOBMNEHHoW wanbbl Ha obpaTHom Tpybonposode. [aHHoe none
NCnonb3yeTcs TONbKO NPy OTCYTCTBMM ranodku B onumm Conna v wanbbl N3 Hanagku.

7)Nshb_obr_u, KonuyectBo ycTaHOBMneHHbIX wWwamb Ha obp.Tp-ge, WT - 3agaeTcs
KONMMYEeCTBO YCTaHOBMEHHbIX Wanbd Ha obpatHom Tpybonposoge. [laHHoe none
NCNONb3YyeTCA TOMbKO NPy OTCYTCTBMM ranodku B onuum Conna u wanbbl U3 Hanagku.

8)Dshb_gvs_u, lnameTp ycTaHOBNEHHOMN Wanbbl B LMPKYNSUMOHHOM NnHumn MBC, Mm
- 3afaeTca AnameTp YyCTaHOBMEHHON LWanbbl B LMPKYNALMOHHOW NIMHUM CUCTEMbI ropsaye-
ro BogocHabxxeHus. [laHHoe none Ncnosnb3yeTcst TONbKO NPU OTCYTCTBUM ranoyvku B ONuun
Conna u wanbbl U3 Hanaaku.

9)Nshb_gvs_u, KonnvyecTBO yCTaHOBMNEHHbIX Wanb B LUUPKYNAUMOHHOW nuHum BC,
WT. - 3agaeTcsa KONMMYECTBO YCTAHOBMEHHbIX Wanb B LUPKYMALMOHHON NIMHUN CUCTEMDI
ropsyero BoAocHabxeHund. [laHHoe none Ucnosb3yeTcs TONbKO Npu OTCYTCTBMM ranoydku B
onuun Conna u wWandbl U3 HanagKu.

Ilo mennoebIM KaMepaM U y3Js1aM pa3eemeJsieHUs.
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1)Gpod, Cnue 13 nogatowiero Tpybonposoaa, T/4 - 3agaeTcs KONMUYECTBO YTEYKM U3
nogatwuiero Tpybonposoaa, Hanpumep 2, 3 T/4. [1aHHbIN OOBHEKT MOXET yCTaHaBMMBaTbCS
B nobom MecTe TennoBoW CETM W MMUTUPOBATb PEXMM aBapunm B MOAANOLLEM
Tpybonposoae.

2)Gobr, Cnue n3 obpatHoro TpybonpoBoaa, T/4 - 3a4aeTcs KONMYECTBO YTEYKN U3
obpaTtHoro TpybonpoBoaa, Hanpumep 2, 3 T/4. [laHHbIn 06bEKT MOXET yCTaHaBNMBaTbCA B
nboM MecTe TENNOoBOW CETU U MMUTUPOBATbL PeEXMM aBapumn B obpaTtHom Tpybonposoae,

a TakXxe CnumB BOAbl NMociie CUCTeMbl OTOIMJ1eHUA.

lMocne TOro kak ObiNM BBEAEHblI UCXOAHbIE AaHHble AN pacyeTta npomn3soanM ero

3anyck, Ha)xaB KHOIKY Pacuer.

8.3 PacuyeTt aBapunHou cutyaumm

BHumaHue: [Npexge vyem 3anyckaTb pacyeT, BHMMATENbHO MPOBEPbTE HACTPOWMKK
pacyeToB (CM. pa3gen HacTponku pacyeToB).
PaccmoTpum cuTyaumio, nNpu KOTOPOM Ha OAHOM W3 Y4yacTKOB TEMNSIOBOW CeTu

npousowna asapus. [ing Toro 4tobbl yKazaTb aBapUNHbLIA Y4aCTOK HYXXHO:

2)BblgenuTtb TpebyeMmbii y4acTOK TEMNSOBON CETWU, HaXaB Ha HEro feBOK KrnaBuLLEN

1)HaxaTb Ha NnaHenu HaBurauumn KHonky BeigenuTtb

MbILLUK, NMPU 3TOM BblOEMEHHbIN y4acCTOK 3aMuUraeT.

PucyHok 8.2 - CeTb € BbleNeHHbIM y4aCcTKOM

Ol

3)HaxaTb Ha naHenn WHCTPYMEHTOB KHOMKY Pexum UNU HaxaTb npaBylo

KnaBuuly MbllIn N B NOABUBLUEMCA MEHIO Bbl6paTb NYHKT O6bekT -> Pexnm.
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DTMEHNTE PeM- M

@ YBenuATs
L2 YMeHBLLIATE
M MeperecTiATe

ObBeKT

CA=name TNOBE(

€ VHdopMalMa -
CASTENE NEMAT HEC

R BolgenmiTs

CEOMCTEA..,

PucyHok 8.3 - KoHTekcTHOE MeHIo

rrmpenan «

Tun:

Yuactkm
Hogbli THA

CHEHMTE HENpaBNeHWEe

Pexirt: CEHOBMTE COCTOAHKE CETH |
BrawdeH
= Ok |
OTKAY. 0GpaTHEIA TP-4
Otemou. nogawmii Tp-a
OTHEHA

PucyHok 8.4 - InanoroBoe OKHO CMEeHbI peXxuma

4)B okHe BblIGOpa pexuma paboTbl 06bekTa BblOpaTh pexumM OTKMAYEH U HaxaTb
OK.

B

PucyHok 8.5 - CeTb C OTKIMIOUYEHHbLIM Yy4acTKOM
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8.4 3anyck noBepo4YHOro pac4yeTa

BHumaHue: lMNpexae YeM 3anyckaTb pacyeT, BHMMaTeNbHO NPOBEpbTe HaCTPOWMKU
pacyeToB.

[lnsi noBepoYHOro pacyeta HeobxoaMMOo:

=
1)HaxaTb KHOMKy TennorngpaBrMyeckme pacyeTbl —— .
2)B avanoroBoM OKHe TenmnormapaBfiIMMecKUX pacyeToB HaxaTb KHonky Cron...,

BblGpaTb Cron paccyYnTbIBaEMOWN TEMNTOBOW CETMU.

EnibepuT e CROA ANA paciyeTa .

OTraeHa |

I MokassBars MMeHs Baiine

PucyHok 8.6 - lnanoroBoe okHO BbIGOpa cros

3)BbibpaTb BUA pacdeta. [nsa Boibopa BuAa pacyeTa Hy)XHO NIeBON KnaBuLLEN MbILLN
Ha)kaTb Ha OOHY M3 3aKNagoK OKHa TennorngpaBnnyeckux pac4yeTos, Hanpumep lNMosepka.

4)OTMETUTb MCTOYMHUK, ANna KoToporo ©Oyaetr npou3BoauTbCs pacdeT. Jlesow
KnaBuwen MbIWKN YCTAHOBUTb ranodyky B KBagpaTe HanpoTUB Ha3BaHWA WCTOYHUKA

TENMOBOWN CeTH ANs KOTOPOoro byaeT NPOn3BOANTLCS pacyerT.
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ZuluThermo 5.2 B oax
Monb3oBaTensckoe 4 .‘
Ha3BaHWe PacCHUTLIBAEMOro ——pHMEp TeNnoBoii ceTu Caoit... |
cnos
Hanaaka I HUBEDKBI TermnepaTypHE rpa@HKI KUHCTpgKTopc:KMﬁ] Cepsuc]
V' C yueron MBC = Npumep Tennosoit cetu
[ C yuetom yreuex &[] ID=169
MaHenb BeiGopa [V C yseTom TENNOELIY NOTERL & CesepHan
papameTpos " Mo Hopr. noTepar
pacueTa * Mo uzonaumu

[alweHue W3tBIToYHOro Hanopa
* [poccensHelvi Wakbard
" Connomanesaropa

Packpacka I {HET> :J

Pacyer I Hacrpoﬂkul Cnpaeka | 3aKkperb I

OkHo BbIGOpa
N3meHeHne
3anyck pac4uTLEIBAEMOoro
pacyeTta HacTpoek pac4yeta

WUCTOYHUKA CETU

PucyHok 8.7 - OKHO HacCTPOMKMU pacyeToB

5)B neBor 4actM OManoroBoro OkKHa 3ajaTb nNapameTpbl NPOBOAMMOrO pacyeTa,
YCTaHOBUB NEBOW KNaBULLEN MbILLM Fanovky HanpoTns HEO6Xo4MMON Onumn.

6)HaxaTtb KHonKy Pacuer.

MoapobHoe onmncaHue pacyeTa, UCXOAHbIX OaHHbIX U pe3ynbTaToB pacyeTa MOXHO
NpPoOCMOTpPETb B onncaHnm HanagodHoro v NoBepo4HOro pacyera.

lMporpamma BbINOMHUT pacyeT BbIOpaHHOW CETU M 3anonHUT pes3ynbTaTbl pacyeTa B
Tabnuubl Ana kaxgoro Tuna obbektoB TennoBonm ceTun. OkHO coobweHnn Oyner
MHopMmMpoBaTb O XOA4e BbINONHEHUS pacyeToB. OKHO COOOLLEHUIN HAaXOAUTCHA B HUKHEN

4acCcTn 3KpaHa U nodaBndeTcdA oaHOBpPEMEHHO C BbINMOJIHEHNEM pPaCHETOB. Ecnn xe okHO

COOOBLLEHNN OTCYTCTBYET, TO ANSA €ro NosBEHNSA HY>XXHO HaxaTb KHONKyCoobLeHns E
Ecnun B xoae 3aHeceHus ncxogHom MHgopmaumm kakme-nmbo gaHHble Heobxoanmble

Ans pacyeta He ObiNM BHECEHbI UMM BHECEHbI HEBEPHO, TO NPU NPOBEAEHUN pacyeToB B

OKHe coobLieHn nporpaMmma BblgacT ysedomneHne 06 owunbke (KpacHbIM LBETOM).

I'Iporpamma He CcrneanT 3a AOCTOBEPHOCTbIO AaHHbIX, a JINLWb 3a UX KOPPEKTHOCTLIO.
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PucyHok 8.8 - CooGuieHne 06 owwmnbke

MoABOMHOMY LUENYKY JEBOM KNaBULLIM MbIWW Ha CTPOKE OWWUOKK, OOBEKT C
OLMBOYHBbIMM OaHHLIMW BbIAENUTCA Ha KapTe (3aMuraeT), OTKPOETCS OKHO CEMAHTUYECKON
0asbl daHHbIX M Kypcop BCTAHET Ha CTPOKY, B KOTOPOW HeobXoguMO BHECTM WK

ncnpaBsuTb MHGOPMaLMIO.

8.5 HanpaBneHue aoBmxeHusa BoAbl B TpybonpoBoaax

CTtpenka npu unsobpaxeHuM yyacTka ¢opmarnbHO YyKasbiBaeT HarnpaerieHve OoT
Hayana K KOHLY y4yacTka, 3agaHHoe npu ero BeBode (npu pucosaHun). Hanpaenexue
ABWXeHUs1 Boabl B TPyOONpoBOAE MOXHO y3HaTb, pACCMOTPEB pacxon BoAbl UMM CKOPOCTb
ABWXKEHUSI BOAbI Ha y4acTKe.

Kak BMOHO Ha pucyHKe HWXKe, pacxod B nopatowem TpybonpoBode YyyacTtka
oTpuuarteneH. JTO CBSI3aHO C TEM, YTO HanpaBfieHUe OBMXEHWSI BOAbl B MNOAAoLLEM

Tpyb6onpoBoae He coBMaaaeT C HanpaBleHWeM CTPENKN y4YacTKa.

Snoa=5.1hE 174
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PucyHok 8.9 - HanpaBneHue agBumxeHus Boabl

HanpaBneHue y4acTtka TpybonpoBoga MOXHO CMEHUTb. [N 3TOro HY>KHO:

1.HaxaTtb kHONKy Bblaenutb k|Ha naHenn Haeuraumm u BblOENUTb Y4acTOK

HanpaBrieHne KOToporo HeoBXxoaANMO CMEHUTb, MPU 3TOM y4acTOK 3amMuraeT.

2.HaxaTb KHOMKY Pemmm'ﬂ' MoaBuTcsa AnanoroBoe OKHO M306paxeHHoe Ha
PUCYHKe.

3.Haxatb CmeHuTb HanpaBneHue. [laHHas knaBuwa obBeaeHa Ha PUCYHKE HUXE

KpaCHbIM LUBETOM.

o pomava T

Tur

BrCnonor aTenEHER Y4acT ok,

CrEHWTE: HAMPEENSHUE I

Pexstorna:

Br.moyeH

OmhiodeH |
OTentoy, ofpaTHER Tp-a

OTrnod. nonaowmd Tp-n, |

oK |

OrraeHa

PucyHok 8.10 - OkHo CmeHa pexuma

4.Haxatb OK. CTpernka yyacTka AOIKHa U3MEHUTL CBOE HanpaslieHue.

Mpexae YeM paccmaTpuBaTh 3HaYEHUs PacxodoB U CKOPOCTel, HeobXoaMMO CHOBaA
npousBecTy pacyeT. Kak BUOHO Ha PUCYHKe, NOCIe CMEHbI HanpaBreHus CTPeNkM y4YacTka
W nepepacyeTa, 3HayYeHWe pacxoda BoAbl B rMogawlleM TpyGonpoBoge yyacTtka

M3MEHUNOCb Ha MoNoXuTenbHoe. 3HadeHne pacxoga B obpaTHOM TpybonpoBoge Takke
N3MEHMUINO CBOW 3HaK.
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Gofp=-516 T4

176




OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

PucyHok 8.11 - HanpaBneHue aBWxeHUA BOAbI

i

equaenuquKoeo pacdema asemomamu4decku U3MeHAMb HaripassjieHusa y4acimkKoge 6

ﬂpumeanue: Takxe rpoepamma umeem 603MOXHOCMb [1pu 3asepweHuu

coomeemcmeuu C HarnpassieHueM O08UXEHUSI ~mernsoHocumens o  rnodarwemy
mpy6ornpoegody. [na amoz2o e Ouanoze Hacmpolka naHesnu pacyemoe ZuluThermo e
3aknadke [Ilpomokon pacyema OomkHa bbimb ommedeHa onyuss AsmomMamuyecKku

U3MeHsMb Haripaes/ieHus y4acmekos.

8.6 Pe3synbTaTbl pacyeTta

Mo ecem o6Bekmam mensioeoli cemu:

1)CyMMapHbIN pacxof ceTeBon BOAbI.

2)[daBneHune B nogarowiem n obpatHom TpybonpoBogax (KpoMe ApOCCENUPYOLLNX Y3-
NOB Y KOTOPbIX YKa3aHbl AaBNeHust 40 y3na v nocre ysna).

3)TemnepaTypa BOAbl B nogarwlwem u obpatHom TpybonpoBogax (MO ydacTkam
yKa3aHbl TeMnepaTypbl B Hayane 1 KoHue yyactka, no LTI temnepaTypbl Ha BXxode n Ha
BbIXOAE M3 NEepPBOro 1 BTOPOro KOHTYPOB).

4)Bpems npoxoxaeHust Bogbl OT UICTOYHUKA A0 y3na (KpoMe y4acTKOB).

5)MNpoTsSKEeHHOCTb NyTU NPOMAEHHOro TEMNIOHOCUTENEM OT UCTOYHMKA O0 Yy3na (Kpo-
Me y4aCTKOB).

6)[daBneHnsa BCKMNaHUSA U cTaTuyeckue Hanopbl (KpOMe y4acTKOB).

1o ucmod4Huky:.

1)Qo_t, Tekywasa Harpy3ka Ha otonneHuwe, lkan/yu - B pesynbrate pac4deTta
onpedensieTca Tekyllas Harpy3ka Ha OTOMMEeHWe Kak CyMma BCEeX TEeKyLUMX Harpy3ok Ha
OTONSIEHNE MOAKIMHOYEHHbIX K AAHHOMY UCTOYHUKY.

2)Qsv_t, Tekywas Harpy3ka Ha BeHTUnAuui, kan/y - B pesynbrarte pacyeTa
onpeaenseTca Tekyllas Harpyska Ha BEeHTUNAUMIO Kak CyMMa BCEX TeKyLMX Harpysok Ha

BEHTUNALMIO NOAKNKOYEHHbIX K JaHHOMY UCTOYHUKY.
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3)Qgv_t, Tekywasa Harpy3ka Ha [IBC, [lkan/u4 - B pesynbTate pac4yeTta
onpegenseTca Tekylasa Harpyska Ha ropsvyee BoOOCHabXeHMe Kak CyMma BCeX TEKYLUMX
Harpy3oK Ha CMCTEMbl ropsvYero BOAOCHaAGXeHNSA MOAKITIOYEHHbIX K JAHHOMY UCTOYHUKY.

4)Qsum, CymmapHas TennoBas Harpy3ka, [kan/y4 - B pesynbTate pacdeTta
onpeaenseTca cyMmapHasi TennoBasi Harpyska.

5)T2_t, Tekywas Temnepatypa Bogbl B obpaTtHom Tp-Ae,°C - ,4To onpepensieTcs
pacyeTom

6)Gso, Pacxopn ceteBon Boabl Ha CO, T/4 - B pe3ynbTate pacyeTta onpegensietca
pacxopn ceTeBOW BOAbl HA CUCTEMY OTOMMEHMS.

7)Gsv, Pacxoa ceteBou BoAbl Ha CB, T/4 - B pe3ynbTaTte pacyeTa onpegensieTca
pacxop ceTeBOoW BOAbl HA CUCTEMY BEHTUNALMMN.

8)Ggv, Pacxopn ceteBon Boabl Ha M'BC, T/4 - B pe3ynbTaTte pacyeTta onpegensietca
pacxopn CeTeBOW BOAbl HA CUCTEMY ropsiiero BogocHabXeHus.

9)Gut_pot, Pacxon BoAabl Ha yTeuKy u3 cuc.tennonotpeb., T/4 - B pesynbraTe
pacuyeTa onpegensieTca pacxoq BoAbl Ha yTeYKM U3 cUCTEM Tennonotpebnenus.

10)Gpodpit, Pacxoma BoAbl Ha noAnUTKy, T/4 - B pes3ynbTaTe pac4yeTta
onpeaensaeTca pacxoq BoAbl Ha NOANUTKY.

11)Gut_pod, Pacxoa ceteBoW BoAbl Ha yTe4yky M3 NoA.Tp., T/4 - B pesynbrarte
pacyeTa onpegenseTcsa pacxoq ceTeBow BOAbl HA yTEeYKM U3 nogaroLmx TpybonpoBogos.

12)Gut_obr, Pacxoa ceteBoW BOAbl Ha yTEeYKy U3 OOp.Tp., T/4 - B pesynbrarte
pacyeTa onpegensieTca pacxod ceTeBon BoAbl Ha YTeYKN u3 obpaTHbIX Tpyb6onpoBoaoB.

13)Qpot_ts, TennoBblie noTepu B TennoBbix ceTax, Mkan/y4 - B pesynbrate
pacyeTa onpeaenseTca BeNMyYnHa TennoBbIX NOTEPb B TEMNOBbLIX CETSX.

Mo nompebumensim:

1)Gso_otn, OTHocuTenbHbIn pacxon Boabl Ha CO - B pesynbTate pacyeTa
onpenenseTca OTHOCUTENbHbIA pacxod CeTeBOW BOAbl Ha CUCTEMY OTOMSEHUS
(OTHOLIEHME PaKTUYECKOrO pacxoa K pacyeTHOMY).

2)Qso_otn, OTHOocuTenbHoe Konu4yectBO TennoTtbl Ha CO - B pesynbrarte
pacyeTa onpeaenseTcs OTHOCUTENbHOE KOMUYEeCTBO TEennoTbl HA CUCTEMY OTOMMEHMS
(OTHOLLUEHME NONYYEHHOro KOMYecTBa K pacyeTHOMY).

3)T3so_t, Temnepatypa Boabl Ha Bxoge B CO, °C - B pesynbTate pacyeTa
onpegenseTca bakTuyeckas Temnepartypa BoAbl Ha BXOAE B CUCTEMY OTOMSMEHUS.

4)T2so_t, TemnepaTtypa Boabl Ha Bbixoge u3 CO, °C - B pesynbrarte pacyeTa

onpenendetcd (baKTI/I'-IeCKaFI TemMnepatypa BOoAbl Ha BbIXoAe U3 CUCTEMbI OTOMJIEHUA.
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5)Tvso_t, Temnepatypa BHyTpeHHero Bo3ayxa CO, °C - B pesynbraTte pacyeTta
onpegensaeTca hakTuyeckas Temnepartypa Bosayxa B NoMeLLEeHUW.

6)T2sv_t, Temn. BoAbl Nocrne cucteMbl BeHTUNAUMK, °C - B pesynbraTte pacyeTta
onpeaenseTcs pakTnyeckas Temnepartypa Bogbl NOCne CUCTEMbl BEHTUNALNN.

7)Tvsv_t, Temnepatypa BHyTpeHHero Bo3ayxa CB, °C - B pesynbTate pacyeTa
onpegensdetca akTuyeckad Temnepatypa BHYTPEHHEro BO3gyxa [Ans  CUCTEMbI
BEHTUNALNN.

8)H_ras, Pacnonaraembin Hanop Ha BBoAe noTpebutensa, M - B pesynbraTe
pacyeTa onpegenseTcsa pacnonaraeMbli Hanop Ha BBoAe nNoTpebuTens.

9)Gut_pot, YTeyka U3 cuctemMbl TensionoTpedbneHus, T/4 - B pesynbtate pacyeTta
onpeaenseTcs BenuMynHa yteyek n3 cuctem tennonotpedbnexus.

10)Qut_pot, MMotepu Tenna oT yTeykn, Kkan - B pesynbtate pacuyeTta
onpeaenseTca BenMynHa notepb Tenna oT yTeuek.

o YTI1:

1)dHsoplo, MNMotepn Hanopa B conne 3fneBaTopa, M - B pe3ynbraTe pacyeTa
onpegenseTcd  BenuuMHa  MOTepb  Hanopa B COMfle  YCTAHOBMIEHHOrO  UNK
PEKOMEHAOBAHHOIO K YCTaHOBKe aneBartopa.

2)dHshb_pod, NMNoTtepu Hanopa Ha wanbe B noAa. Tp-Ae, M - B pesynbrare pacyeTa
onpeaensieTcss BenvMyuHa MNoTepb Hanopa Ha YCTaHOBMNEHHOW WAW PEKOMEHLOBAHHOM K
yCTaHOBKe Lwanbbl B nogatoLwiem TpybonpoBoae.

3)dHshb_obr, NMNoTtepu Hanopa Ha wanbe B 0Op. Tp-Ae, M - B pe3ynbTarte pacyeTa
onpeaensieTcss BenMyMHa MNoTepb Hanopa Ha YCTaHOBMNEHHOW WAW PEKOMEHLOBAHHOW K
yCTaHoBKe Wwarnbbl B 06paTtHOM Tpybonposoae.

4)dHshb_gvs, lMoTepu Hanopa Ha wanbe BC, M - B pesynbrate pac4yeTta
onpeaenseTca BenMyMHa MNOTepb Hamopa Ha YCTAHOBMEHHOW WNN PEKOMEHAOBaHHOWM K
yCTaHOBKE Lanbbl CMCTEMbI rOPAYEro BOAOCHABXEHNS.

5)Gniz, Pacxop ceT.Boabl HMxHen ctyneHn TO I'BC, 1/4 - B pe3ynbTate pacyeta
onpeaensieTcss pacxon CeTeBOM BOAbl HMXHEM CTyneHn TennoobMeHHoro annaparta
CUCTEMbI ropsiYero BoO4OCHabXeHUs.

6)Gverh, Pacxopn ceTt.Boabl Bepx.ctyneHn TO I'BC, 1/4 - B pe3ynbrare pacyeTa
onpefenseTcs pacxo CeTeBOW BOAbl BEPXHEW CTyneHu TenrnoobMeHHOro annaparta
CUCTEMbI ropsiYero BogocHabxeHus.

7)H_ras, Pacnonaraembin Hanop Ha BBoge LTI, m - B pe3ynbrtate pacueta

onpegenseTca pacrnonaraembin Hanop Ha Beoge B LITTI.
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8)Gsum_pod2, CymmapHbIn pacxon Boabl Bo 2 KoHType LTI, /4 - B pesynbTtate
pacyeTa onpefenseTca CyMMapHbIi pacxon BoAbl BO BTOPOM KOHType LITT1.

9)Qverh, TennoBaa Harpy3ka BepxHeu ctyneHu TO I'BC, kan/4 - B pesynbTtarte
pacyeTa onpegenseTcsa Tennosas Harpyska BepxHen CTyneHu TennoobMeHHOro annapara
CUCTEMbI ropsiYero Bo4oCHabXeHus.

10)Qniz, TennoBasa Harpy3ka HmxHen ctyneHn TO I'BC, MNkan/u - B pesynbTaTte
pacyeTa onpefensieTcsl TEeNnoBas Harpyska HWKHEn CTyneHu TennoobmMeHHoro annaparta
CUCTEMbI ropsiYero BogoCHabXeHus.

11)Qut_pod, NMoTtepu Tenna oT yTe4yek B nogarwwem Tp-ae, Kkan/y - B pesynsrarte
pacyeTa onpeaenseTcsa BenMyYnHa noTepb Tenna ot yTeyek B nogatowem TpybonpoBose.

12)Qut_obr, MNMoTepu Tenna ot yteyek B obpaTtHom Tp-Aae, Kkan/y - B pesynbrarte
pacyeTa onpegenseTcsa BenMyYnHa notepb Tenna ot ytevek B obpaTtHoM TpybonpoBoae.

13)Qut_potr, lNMoTepu Tenna OT yTeyeKk B CUCT. Tennonotpe6., Kkan/4 - B
pesynbTate pacyeta OnpedensieTcs BeNuyMHa noTepb Tenna OT yTedek B cucTemax
TennonotpebneHus.

14)Qsum, CymmapHasa TennoBas Harpy3ka Ha LTI, Mkan/y - B pesynbrarte
pacyeTa onpegensieTca cymmapHasi Tennosas Harpyska Ha L TT1.

15)Qts_pod, TennoBble notepu B noparowem Tp-ae, Kkan/y - B pesynbrarte
pacyeTa onpegenseTcsa BenMynHa TennoBbIX NOTEPb B nofaroLem Tpybonposoae.

16)Qts_obr, TennoBble notepu B obGpaTtHOM Tp-Ae, Kkan/y - B pesynbrarte
pacyeTa onpeaenseTcsa BenMyYnHa TennoBbIX NoTepb B 0bpaTHOM TpybonpoBoae.

17)Gut_pod, Pacxon Boabl Ha yTeuykn U3 noA. Tp-Aa, T/4 - B pesynbrarte pacyeta
onpeaensieTca pacxoq BoAbl Ha yTeYkM 13 nogatoLlero Tpybonposoaa.

18)Gut_obr, Pacxon Boabl Ha yTe4ku U3 obp. Tp-Aa, T/4 - B pesynbrate pacyeta
onpeaensieTca pacxoq BoAbl Ha yTeykn n3 obpaTHoro Tpyéonposoaa.

19)Gut_potr, Pacxoa BoAbl Ha yTe4kMm U3 cuctem Tennonotpeb., T/4 - B
pesynbtarte pacdeTa Onpedensietcd  pacxo4 BOAbl  HA  YyTEYKM U3 CUCTEM
Tennonotpebnenus.

Mo yyacmkam mensnoeol cemu:

1)Gpod, Pacxoa Boabl B nogalwluemM TpybonpoBoae, T/4 - B pe3ynbrate pacyeTta
onpegenseTcs pacxon CeTeBOM BOAbl B nogatwowem Tpybonposoge. 3HAK «MWUHYC»
yKa3sblBaeT Ha TO, YTO HanpaBfeHwe OBWXEHWUS BOAbl B TpybonpoBoAde He coBragaeT C

HanpaBneHneM CTPesiku ykazaHHOW Ha Cxeme TennoBou CeTu.
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2)Gobr, Pacxoa Boabl B obpaTtHOM Tpyb6onpoBoae, T/4 - B pe3ynbTaTe pacyeTta
onpegensieTcs pacxog ceTeBon BoAabl B oGpaTHOM TpybonpoBoae. 3HaK «MWHYC»
yKkasblBaeT Ha TO, YTO HanpaBfeHue OBWXEHWUs BoAbl B TpybonpoBoae He coBnagaeT C
HanpaBfieHNEeM CTPESIKM YKa3aHHOM Ha CXeMe TEMNOBOWN CeTu.

3)dH_pod, MoTepu Hanopa B nopawlwem TpybonpoBoge, M - B pesysnbTaTe
pacyeTa onpeaensieTcs BenuyMHa noTepb Hanopa B nogatowlem Tpybonposoae.

4)dH_obr, MNMotepu Hanopa B obOpaTHOM TpybGonpoBoge, M - B pe3ynbTaTe
pacyeTa onpegenseTca BenMynHa notepb Hanopa B obpatHom Tpybonposoae.

5)dHud_pod, YpenbHble NUHeMHble NOTepu Hanopa B noA.Tp-Ae, MM/M - B
pesynbTate pacyeTa OnNpeaensieTcs BenuumHa yAaenbHblIX NMHENHbIX NOTepb Hanopa B
nogatouiem Tpybonposozge.

6)dHud_obr, YpenbHble NUHeMHble NOoTepu Hanopa B ob6p.Tp-Ae, MM/M - B
pesynbTate pacyeTa OnpeaenseTcs BenuumHa yAenbHblIX NMHENHbIX NOTepb Hanopa B
obpaTtHoM TpybonpoBsoae.

7)Vpod, CkopocTb ABWXEHUA BoAbl B NoA.Tp-Ae, M/C - B pes3ynbrarte pacyeTa
onpeaenseTca CKOpOCTb ABMXKEHNS BOAbI B nogatoLem TpybonpoBoae.

8)Vobr, CkopocTb ABWXeHUs BoAbl B OOp.Tp-Ae, M/C - B pe3ynbTate pacyeTa
onpeaensieTcsi CKOPOCTb ABMXEHMSI BOAbl B 06paTHOM Tpybonposozae.

9)Gut_pod, BenuuuHa yTeukn n3s nogarllero tpybéonpoBsopaa, T/4 - B pesynbTaTe
pacyeTa onpefenseTcsa BenuumMHa yTeyek u3 nogatoulero tpybonposoaa.

10)Gut_obr, BennunHa yteukn n3 obpatHoro TpybonpoBoaa, 1/4 - B pesynbrarte
pacyeTa onpegenseTcsa BenuumMHa yteyek n3 obpaTtHoro Tpybonposoga.

11)Qpot_pod, TennoBble noTtepu B nogawwem TpybonpoBoae, Kkan/yu - B
pesynbTate pacyeTa onpegensieTca BenuuMHa TEMMOBbIX MOTEPb B  MNoAatoLllem
TpybonpoBoae.

12)Qpot_obr, TennoBble noTtepu B oOpatHOM TpybGonpoBoae, Kkan/4 - B
pesynbTarte pacyeTa OnpedenseTcd BenMuYMHa TennoBblX NOTepb B obpaTHOM
Tpybonposoae.

Bcio nHdpopmauunio no obbektam MOXHO O0TOOpa3vTb Ha KapTe, 3KCMopTMpOBaTh B

HTML wnnu Excel, pacneyataTtb, OKpacuTb B 3aBMCUMOCTM OT pasfNYHbIX NapameTpoB.
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8.7 Mpumep npoBeaeHUs1 NOBEPOYHbLIX pacyeToB

[na OTKpbITbIX CUCTEM TennocHabXeHna JonorHuTensHo paspabaTtbiBatoTcs OBa
rmapaBnMyeckux pexumma: npy MakcumarnbHoOM Bogopasbope u3 nogatollero n obpatHoro
TpyOOonpoBOAOB B OTONUTESbHbLIV Nepuos.

MakcumanbHbIl eodopa3bop 2opsiveli 800bI U3 nodarouwe2o mpybonpoeoda

Mpn paHHOM pexume paboTbl ceTM cucTeMa OTOMMEHUS OKasblBaeTCsa B CaMOM
HebnaronpMsaTHOM pexume paboTbl, TaK Kak pacnonaraeMble Hanopbl Ha BBOAAx Y
notpebutenen  MuMHMManbHbl. [loaTomMy  HeobxoguMmo  MNpoBepwuTb, XBATUT NN
pacnonaraemblx HanopoB NOTPedbUTENAM M Yy BCEX NN U3 HUX TemnepaTtypa BHYTPEHHEro
BO3ayxa byaeT coOoTBETCTBOBATb pPacyYeTHOMN.

1.3apaem KoadpbmumeHT nameHeHusa Harpy3skm FBC, ons atoro oTkpbiBaeM OKHO
CeMaHTU4ecKon mHopmaumm nNo notpedbutensm M BBOAUM 3HavyeHME KOdddUUMEHTA B

I'IpaBOI7I 4yacTtn COOTBeTCTByIOLLI,eI7I CTPOKMW.

Morpeturens * - x|
4 > M| @ O | M8

| Texywan sanvice | 3anpos |Basa (Oveer | »|
PacueTHana Harpyska Ha otonnerus, [kansy 0.243 _-_]
PacuerHaa Harpyska Ha BeHTUnauuio, [kandy 0

PacyetHag cpegHasa Harpyzka Ha TBC, MNkandy 0.0647 |
PacyerHag makcumaneHas Harpyska Ha MTBLC, Nkandy 0.248

Yucno wurenei 121

K.08 PPUUMEHT USMEHEHMA HarpY3KM OTONAEHHA 1

K03 P PULHEHT USMEHEHWA HarpY3KKM BEHTUAALMM 1

Koa PUUMEHT UaMEHEHWA Harpysku [BC 2 4

[TpUSHEK HANMYMA PEFYAATORS Ha OTOMAEHWE 0

[MpusHaK Hanuuua peryauMpylowero knanada Ha CB 0

[MpUBHEK HINKYUA PEFYNATOPE TEMMNEPATYREI 1 _v_]

PucyHok 8.12 - OKHO ceMaHTU4ecKon UHopmaLMm No noTpeduTenam

2.0na Toro 4toObl 3agaTb [AaHHbIN KOIMUUMEHT Ans Bcex notpebutenen

ncnosmnb3dyemM 3aknagky 3anpoc. Besogum 3anpoc, ans aTtoro BCTaem Ha npaByrw 4acTb

HeobxoaumMon CTpokn n Haxmmaem O630p E M3 nosiBMBLUErocsi cnucka onepaTtopoB
Bbl6upaem onepatop CHANGE TO («M3MeHUTb Ha») U BBOAUM C KnaBuaTtypbl Tpebyemoe

3HayeHue KoadpdumumeHTa, Hanpumep 2,4.
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Morpeturens HEE
A atic

] | Tekuwaa zanuek | Janpoc | Basa | Oreer |

PacuetHan cpeaHaa Harpyska Ha TBC, Mkandy F3

PacueTHan mak cuvaneHan Harpyska Ha FBC, Mkansu F10

Yucao kurenel F11

K.oa PpULHEHT USMEHEHUA HArPYSKH OTONAEHUA F12

K o3 ppUUHEHT M3MEHEHMA HArPYSKkH BEHTHAALHK F13

Ko p@HUHEHT M3MeHeHHA Harpysku [BC Fi4

[MpU3HaK HaAWYMA PEFYAATOPE Ha OTONAEHWE F15

MpH3aHAK HaNWYKA perundpuiolero knanadaHa CB - F16

[TpUSHAK HANWYUA PEFYAATOPE TEMNEPATYRLI F17

PacuyerHan Temn. cer. Boael Ha Bxoge & notped.,'C F18

PacyeTHas Temn. Bogkl Ha sexoge 1s CO°C F13 _vJ

PucyHok 8.13 - OKHO ceMaHTU4YeCcKon MHcpopmaLum nNo NnoTpeduTensam

3.B none [pusHak Hanuuus perynsitopa TemnepaTypbl ykasbiBaeM, 4To pasbop
OyoeT npousBoaMTcs M3 nogatowero TpybonpoBoga. [nsa  3Toro BCTaeM Ha
COOTBETCTBYHLLYIO CTPOKY WU BBOAMM C KraBuaTypbl 2 - COOTBETCTBYET BoAopasbopy u3
nogatwowero Tpybonposoda. [Ans 3aHeceHWs OaHHOTMO 3HaYeHUst BCEM MOTpeduTensam
ncnonb3yem 3aknagky 3anpoc v NPoBoAMM Ornepauuio aHanorMyHo NpUBEAEHHON B NMyHKTE
2.

Morpeturens =] x|
4 » i @- M2 X @
’_J Texkywan sanuck | Janpoc | Basa | Oreer | 4 ]

Hucno skurensii

Koo hpulMEHT USMEHEHWMA HArPY3K OTOMAEHMA 1
KCOCPQJMU.HBHT H3MEHEHWUA HArpysKd BeHTUNASL WM 1
KoadpuuHeHT usmeHerua Harpysku [BC 2
MpUZHAK H3AWYUA PEMYAATORS Ha OTONAEHWE 0
[MPUEHAK H3AHYHA PEMYAHPYIOWETOD KnanaHa Ha CB 0
MpU3HaK HAAWYKA PEFYAATOPS TEMNEPATYPLI E
PacyeTHan Temn. cer. soabl Ha Brage B notpet.,’'C 150

i E

FPacyerHan TemMn. Boabl Ha Beikoae W3 CO°C 70
PacuerHan Temn. soabl Ha sxoge 8 CO,°C 95
PacyeTHaa Tern. BHYTpEHHErD Bosayxa ana CO,°C 16 ;j

PucyHok 8.14 - OKHO ceMaHTU4ecKkon UHopmauum No noTpeduTenam

4.3apaem Tekywlyto TemnepaTypbl BoAbl B nogawowem Tpybonposoae v Tekyllyto

TeMnepatypy HapyXHOro BO3Ayxa, A5id 3TOro OTKpbiBaeéM OKHO ceMaHTN4ecKomn
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MHGOPMaUUM MO MCTOYHMKY TEMMOBOM CETM W, BCTaB Ha COOTBETCTBYOLUME CTPOKM,
BBOAMM 3Ha4yeHus TemnepaTyp. Tekylias TemnepaTypa Bogbl B nogatowem Tpybonposoge
3ajaeTcs Kak MUHMManbHO AonycTumasi, Ans OTKpbITbIX cucTeM He MeHee 60°C, ans

3aKpbITbIX He MeHee 70°C.

UcTouHuk = .| | x|
RN R S - e B e S

| Tekywan sanuce | 3anpoc | Basa | Oteer | y
PacuyeTHaa TemMnepatypa & nogawwen Tpybonposaae,’'C 150 ;l
PacueTHaa Temnepatypa & ofpatHom TpySonposoge,’C 70

PacueTtHaa Temneparypa sogel Ha [BC,°C B0 _J
PacuyetHas Temnepartypa xonoaHol B0kl 2kmHaa, T 5

PacyetHaa Temneparypa ®onoaHol Bogel neTHAa, C 5

PacyeTHana Temneparypa Hapy#Horo sosayxa,’C -34 ..............................
Terywan TeMnepatypa B0abl B nogawen Tpy-ae.’C m
Teruwan TEMNEepaTypa HapykHoro sosaysa, T 4

PacyeTHeIl pacnonar. HaNop Ha BbIKOAE U3 UCTOMHMWKE, M 81.7

PacuetHbil Hanop & 06paTH. TP-AE Ha MCTOMHMHKE, M 25 ;]

PucyHok 8.15 - OkHO cemaHTU4YecKoi MHOPMaLUU MO UCTOUHUKY

TeKyLLI,aFI TeMmnepartypa HapyXHOro BO3AyxXa onpependetrcda no TtemMneparypHoOMy

rpachuKy 1 COOTBETCTBYET TOUKE M3foma rpaduka. [na npumepa 3agagum 4°C.

McTouHuk = o]+ |x]
N4 v M |&- MA@

| Texywan zanuce | 3anpoc | Basa | Orser | >
PacuyeTHan Temnepatypa & nogatowen Tpydonposoae,’C 150 ZI
PacueTHaa Temnepatypa & ofpatHom TpyGonposoge,’C 70

PacueTHasa remnepartypa sogel Ha [BC,°C 60 _J
PacyeTHas TemMnepaTypa xonogHol Boael 2HMHaa, T 3

PacyeTHas TemMneparypa ®onogHol Boael neTHAA, C 3]

PacuyeTHan Temnepartypa HapykHOro sosayxa,’C -34

TerylWw aa TeMNepaTypa Eoakbl B Nodatwem Tpy-ae. " C BU
TeKkywaa TeMNEpaTYpa HapykHoro sozayxa, C r_ ____________________________
PacuyeTHeIl pacnonar. Hanop Ha BbIKOAE W3 UCTOMHWKE, M 81.7

PacueTHbIl Hanop B 06paTH. TP-AE Ha UCTOMHHKE, M 25 ;I

PucyHok 8.16 - OKHO ceMaHTU4YeCKON MH(opMaLUM NO UCTOYHUKY
5.3anyckaem pac4er.
MakcumanbHbIl eodopa3bop 2opsiveli 00bI u3 o6pamHo20 mpybonpoeoda
Mpn paHHOM pexume paboTbl CeTU pacnonaraemble Hamnopbl Ha BBoAax Y

notpebutenen MakcumanbHble, a Hanopbl B 0OpaTHbIX TpybonpoBogax MUHUMAaIbHbI.
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MoaTomy HeobxoAuMMO NPOBEPUTb, XBAaTUT fM HanopoB B obpaTHbIX TpybonpoBoaax y
notpebutenen 4N HEBO3MOXHOCTU OMOPOXHEHUSI CUCTEMbI OTOMMEHUS.

1.3apgaem KoadhdpuumeHT mameHeHus Harpyskm BC, onsi aToro OTKPbIBAEM OKHO
CeMaHTMYeCcKon WHgopMaumm no noTpebutensm n BBOAUM 3HayeHune KoadpdpumumeHTa B

npaBou YacTu COOTBETCTBYIOLLEN CTPOKM.

Morpeturens * S
4 » @ -MEECY | e

l_lTngLuaﬂ sanuce | 3anpoc | Basza | Oveer | 4 |
PacuetHan Harpyska Ha otonneHue, [kany 0.243 _-_]
PacueTHan Harpyska Ha seHTUAALMIO, [Randy 0

PacyerHan cpegHaa Harpyzka Ha TBC, Mkandy 0.0647 -I
FacyeTHas makcumaneHaa Harpyzka Ha [BC, MNkandy 0.248

Yucno xurened 131

Koo PPULHEHT HSMEHEHUA HarpPY3KkW OTOMAEHUA 1

Koa P PUUHEHT MSMEHEHUA HarPY3KW BEHTUAALHM 1

Koo @@uuent wateneryin HarpuoKu TBC |
MpU3HAK HaAWYWA PEFYAATORE Ha OTONAEHWUE 0

MpUzHaK HanWuua peryaMpyiowero Knanatda Ha CB 0

[pK3HEK HANWYIUA PEMYAATOPE TEMMIEPETYPE! 1 :J

PucyHok 8.17 - OKHO ceMaHTU4YecKoM UH(opMaLMm No noTpebuTensam

2. 0na Toro, 4tobObl 3agaTb [AaHHbIM KO3hdMUMEHT AOns BCex noTpebutenen,

ncnonb3dyemMm 3akrnagky 3anpoc. Beogum 3anpoc, And 3Toro BCtaeM Ha npasyko 4YacCTb

HeobxoaMmon CTpokM N Haxmmaem O63o0p E M3 nosiBuBLUErocsi Cnucka ornepaTopoB
Bblbpaem onepatop CHANGE TO («uM3mMeHuUTb Ha») 1 BBOAMM C KnaBuatypbl Tpebyemoe

3Ha4vyeHune KoapdpuumeHTa, Hanpumep 2,4.

Morpeburens HEER
g0e
“ Teruwan sanuck | Janpoc | Basa | Oreer | » ]
PacueTHan cpeaHaa Harpyska Ha MBC, Mkandy F3 _:_|
PacueTHad mMak cumaneHada Harpyaka Ha [BC, Mkan/u F10

Hucno xurensi F11 __|
Koz ppULMEHT UEMEHEHUA HArPY3KK OTOMASHWA F12

Koo ©PULHEHT HSMEHEHWA HArPY3KW BEHTHAALWA F13

Koo p@UUMEHT HaneHeHUA Harpyski [BC SERRCHANGE TO 2 A
MpU3HEK HAWYKA PEFYAATOPS Ha OTOMNAEHWE F15

MpHSHaEK HANWYKA perynqpyiowero knanaHaHaCB - F16

MpU3HEK HAAWYKA PEFYAATOPE TEMNEPATYPEI F17

PacuyeTtHaa Temn. cer. Bodel Ha Bxoge & notped.,'C F18

PacyeTHas Temn. Bogkl Ha eixoge 1s C0°C F13 ;j

PucyHok 8.18 - OKHO ceMaHTU4YecKko UHopmaLMum No noTpeduTenam
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3.B none TlpusHak Hanuuusa perynstopa TemnepaTypbl yka3biBaem, 4To pa3bop
Oyoetr npousBoauTcs M3 obpaTHoro Tpybonposoga. [ns  9Toro  BCTaeM Ha
COOTBETCTBYIOLLYH CTPOKY W BBOAUM C KnaBuaTypbl 3 - COOTBETCTBYET Bogopa3bopy u3
obpaTHoro Tpybonposoga. [ns 3aHeCceHWs [aHHOrO 3Ha4yeHus BceM noTpebuTtenam
ncnonb3yem 3aknagky 3anpoc 1 NpoBogMM onepaumio aHanormyHo NpUBEAEHHON B MyHKTE
2.

Morpeburens = | ] - | x]

4 4 » |-y XS
| Tekywan sanuce | Janpoc | Basa | Otser | ﬂ
Hueno surensi Z|
Kom pplyHEHT WEMEHEHUA HarpY3KIA OTONNEHUA 1

Koa ppuypreHT UsMEHEHWA HArPUY3KH BEHTUAALMM 1 “_]
Koz pouyueHT usmeHeHHa Harpyzku [EC 2.4

MpHSHaK HaMMYMA PErYAATORa Ha OTOMNAEHUE 1]

MpyzHaK HaNWYWA PeryaMpyYoWero Knanada Ha CB

MNpUzHaK HaNWYUA perynaTopa TEMMNEepPaTYpL

PacyeTHanA Temn. ceT. Boabl Ha Broae & notped..’C 150

PacuyeTHan TemMn. soabl Ha Bbikoge Ws CO,'C 70

PacuyeTHaa Temn. soael Ha exoge 6 CO,C 95

PacuetHaa Temn. sHyrperHero sosayxa gna C0°C 16 _vJ

PucyHok 8.19 - OKHO ceMaHTU4YeCKOW MH(popMaLum No NnoTpeduTensam

4.3agaem Tekyuwylo TemnepaTtypy BoAbl B nogatowem Tpybonposoae u TekyLiyto
TEMNepaTypy HapyXHOro BO3ayxa, [ANsS 3TOr0 OTKPbIBAEM OKHO CEMaHTUYECKOM
MHGOPMaLUUM MO MWCTOYHMKY TEMNOBOM CETM W, BCTaB Ha COOTBETCTBYOLUME CTPOKM,
BBOAMM  3HA4YeHUss TemrepaTyp. Tekyulylo TemnepaTtypy Boabl B  MoJatoLem

TpybonpoBoae 3afaem Kak pacyeTHyt, To ecTb 150°C.

McTouHuk * |« | x|

4 M| @ -MFA XS
| Texywan sanuck | danpoc | Basa | Oreer | 3
PacueTHaa Temneparypa soabl Ha TBC.°C 60 _‘_I
PacueTHas TemMnepatypa xonogHol B0abl SkmHag, T 5

PacueTHasa TemMnepatypa xonogHol Bogel neTHaa, L 5

PacyeTHas TemnepaTypa HapyxHoro eozayxa,’C -34

Tekywan Temnepatypa soael B nogawemtpy-ae,’C gl
Tekywaa TeMNepaTypa HapykHoro sosayxa, -26

PacyeTHbIM pacnonar. Hanop Ha BbIXOAE U3 MCTOYHWKE, M 81.7

PacyeTHbI Hanop B 06paTH. TP-08 Ha MCTOMHKKE, M 25

Peskur padoTel MCTONHUR A 0

MakcManeHeIli packoq Ha NOANWTKY, T4 300 :_I

PucyHok 8.20 - OKHO ceMaHTU4YeCKOW UHhopMaLIMM NO NCTOUYHUKY
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TekyLLyto TemnepaTypy Hapy>HOro BO3alyxa 3a[aeTcsi PaBHOW pacyeTHOW, TO eCTb, B

Halwem cny4vae, -26°C.

MCTouHMuK = -]+ ]x]
PRI AR S e B e B
| Tekywan sanuck | 3anpec | Basa | Otser | >
PacueTHan Temnepatypa soaebl Ha TBC.C 60 _‘_I
PacueTHas TemMnepatypa x0NogHok B0akl SuMHas, T 5
PacueTHaa Temnepatypa xonogHol Bogel neTHas, C 5
PacyeTHaa Temnepatypa HapykHoro eosayxa,’C -34
Tekywan Temnepatypa 6oakl B nogaowemTpy-ae,’C N
Terkywan TeMnepaTypa HapyxHoro sozayxa, C -26
PacyeTHbIl pacnonar. Hanop Ha BbIKOAE U3 MCTOYHWKE, M 81.7
PacyeTHbIM Hanop B 06PaTH. TP-A8 Ha MCTOMHUKE, M 25
Peskutd patioTel MCTONHUKS 0
MakcrimManbHBI packon Ha NogNUTKY, T4 300 ;I

PucyHok 8.21 - OKHO ceMaHTU4ecKon UHopmMaLMm No NUCTOYHUKY

5.3anyckaem pacyer.

AHanus pe3ysibmamoe rnoeepoYHbIX pacyemos
PaCCMOTpI/IM nbe3omMeTpuveckmne rpacbleM, NMOCTPOEHHbIE no pesynbratam
Hanago4HOro n AByX NOBEPOYHbIX paCc4EeTOB.

"padnk NOCTPOEHHBIN NOCMEe Hanago4YHOro pacyeTa:
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PucyHok 8.22 - Nbe3omeTpuyeckum rpacpuk

B pesynbTaTe HamagoyHoro pacuyera gpoccenbHas wawba Ana  raweHus
n36bITOYHOro Hanopa Obina ycTaHoBneHa Ha nogatowem Tpybonposoae. Pacnonaraemoro
Hanopa xBaTaeT Afs 3NeBaTOPHOro0 NPUCOEOUHEHMS, OMPOXHEHUS CUCTEMbI OTOMMEHUS
He npoucxoamT. Tenepb NPoBEAEM NEPBbLIN NOBEPOUHbIN pacyerT.

Mpaduk NOCTPOEHHLIN MOCME MOBEPOYHOrO pacyeTa B peXMME MakCMMasrbHOro

Bogopasbopa 13 nogatoilero Tpybonposoaa:
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PucyHok 8.23 - Nbe3omeTpuyeckum rpacpumk

[Mocne npoBefeHust pacyeTa BUAHO, YTO MbE3OMETPUYECKUI TFpaduK «Cy3uncay,
pacnonaraembln Harnop ynan ¢ 38,65 go 34 metpos. [JaHHOro pacnonaraemoro Haropa
XBaTtaeT [Ans 9NneBaTOPHOro npucoeamHeHusl. Tenepb NpoBegeM BTOPOM MOBEPOYHbIN
pacyer.

pachmk NOCTPOEHHLIN MOCe MOBEPOYHOrO pacyeTa B pexuMe MakCUManbHOro

Bogopasbopa n3 obpatHoro Tpybonposoaa:
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PucyHok 8.24 - Nbe3omeTpuyeckuu rpacpuk

11401.0M-1CT.003.002. 188
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Kak BngHoO u3 rpadmka, pacnonaraemblii Hanop yBenuMYumicd, a Hamnop B obpaTtHoMm
Tpybonposoge ynan c¢ 33,84 pgo 29,61 metpa u He obecrneynmBaeT HEBO3MOXHOCTU
OMNMOPOXXHEHMUSI CUCTEMbI OTOonneHund. [na Toro 4ytoObl NpegoTBpaTuUTb onopoxHeHust CO
Heob6xoanmo Wwanby pekoMeHAOBaHHY HanagoyYHbIM pacvyeTOM NEpPEHECTU C NOAatoLLEero
Ha obpaTHbIN Tpy6onpoBoa.

[na aToro:

1.0TKpbIBAEM OKHO CEMAaHTUYECKOW WHGOPMauMm no noTpedbuTento y KoOToporo
nponcxoant onopoxHeHne CO 1M HaxoaAMM CTPOKM C MHGOPMaUMENn O PEKOMEHOOBAHHbLIX
HanagoYHbIM pacyeToMm Lwanbax.

2.3aHocum B none [Onametp wanbbl Ha obp. Tp-ge nocne CO, MM n none
KonunyecTtBo wanb Ha obp. Tp-ge nocne CO, WT TOYHO TakMe Xe AaHHble, Kakne 3anucaHbl

B NOMsi, OTHOCSILUMECS K NoaatoLiemy Tpybonposoay.

Morpeturens * EEREI
4 > M@ -MaF Y| W8 E

UTngmaq zanuce | 3anpoc | Basa | Oteer | .
Temneparypa soael Ha exone & CO, °C 98.8 ;'
Temneparypa soabl Ha Beixoae W3 CO, °C 76

Temneparypa BHYTpeHHero Bozayxa CO, C 24 .4

Huardetp Wwaitel Ha noa. Tp-ae neped CO, MM 5.802

KonuuecTso waiit Ha noa. Tp-ae nepea CO, wr 1

arterp waic v ofp, Tpae nocre 00, e [
KoanyecTso waiit Ha ofp. Tp-ae nocne CO, wr 1

MoTepu Hanopa Ha waide noa. Tp-aa nepea CO0, M 28.461

MoTepu Hanopa Ha wakite obp.Tp-na nocne CO, M 0

HNuamerp waktsl Ha BEOAE HA NOA TP, M

KonuuecTeo Wakit Ha BE0AS Ha Nod. TP-Ae, WT 0 j

PucyHok 8.25 - OKHO ceMaHTU4YeCcKkon uHcpopmauum no noTpeduTensam

3.Ypansiem gaHHble o warbax, ycTaHOBMEHHbIX Ha nogatolem Tpybonposoae.
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9PACYHET HOPMUPYEMbLIX TEMNOBbLIX MOTEPb YEPE3 TEMJIOBYIO
n3onAauuio TPYsONnPOBOAOB

MeToaouKky pacyeTa HOPMUPYEMbIX TEMfoBbIX MOTEPb MOXHO W3y4nTb B pasgerne

MeToauka BbINOMHEHWUsI pacyeToB|PacyeT TennoBbIX NOTEPb Yepe3 TEMnsoBY U30NSALMIO

Tpy6onpoBoaoB.
_ 2ulu 5.2 - [Mpumep Tennosoy ceTi] y - = (=] 4]
Q] @akin Opaeka Cnori Kaprta Bua Pactp Cepsuc Tafnuua 3aaaum OkHo 2 = 5])_(_]‘
= D@-0 5B |(Sg2R (2R |- mop |2 |#crepafOEE~28
| = @ ® 7 B & & Hamon P @ | oD R (e A -F-RLL |3 H% 4 |
[ it s -k kY AN~ Ox ||[[xn 22~ OMNO @R N=X T+ -1y
| =
B — EHE
[Mpumep Tennosott cetu
Hanan.xal l'losepnal TerneparypHeIi rpaqwml Komerpykropekuis  Cepsuc I
D6HOBUTE CTPYKTYPE! TAGAML I Cozaare HOBYO CeTh I
JAuHb! Y4aCTKOB C KapTel I
Ha4ana 1 KoHub! Y4acTkos | Pacuer TennoBbix NoTEPD ]
E auHuue! UEMEDEHUS |
4 Hacrpoiiku Cnpaeka 3akpere -l]
FoTaso [Mpaeka: Hagnnen: | Z

PucyHok 9.1 - FnaBHOe okHO Zulu

[na npoBegeHna pacyeta HeobXoOUMO 3arpy3uTb CNOW TEMMOBOW CETWU, OTKPbITb
3aknagky Cepsuc n HaxaTb Knasuwy PacyeT Tennosbix notepb. ocne BbINOMHEHUS 3TON
onepauuu NosBUTCA OKHO, CM. PucyHok9.2. PacyeTbl TeNnoBbIX NOTEPb BbIMOMHAKTCA MO
3aHECEHHOW WHgopMauunm O TEennoBbIX CEeTAX CUCTEMbl TennocHabxeHuda. PaHee
onpeaensanncb YacoBble HOPMAaTMBHbIE TENSOBble NOTEpU ANA nogatowero n obpaTtHoro
TpybonpoBoaa.

[na onpegeneHns NOMECSYHbIX U FOAOBbIX TEMMOBbIX MOTEPb, UMEKLWNX MECTO B
cucTteMe TennocHabxeHms ¢ ABYXTPYOHbIMU TEMNOBLIMU CETAMU OT UCTOYHUKA Ao LTI w
yeTblpexTpyOHbiMM oT LTI go notpebutens, HeobxoAuMMO [OOMNOMHUTENBHO BHECTU

MHdOpMaLnio npeacTaBneHHyo Ha Puc. 9.2, 9.3, 9.4.
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K aTon nHdopmaumm oTHOCUTCS:

1.MpoOomKMTenbHOCTb OTONUTENBHOrO M HEOTOMUTENbHOrO Mepuoda B TeveHue
Kaxxgoro mecsiya.

2.CpeagHemecsa4vHasa TemnepaTtypa HapyXHOro Bosgyxa.

3.CpegHemecsavHaa TemnepaTypa TennoHocuTenss B nogawweM wn obpaTHOM
TpybonpoBogax TennoBon cetn OT UCcTouHmka go LTI m ot LTI go notpebutensa gns
CUCTEM OTONMMEHNSA U ropAYero Bo4OCHabXeHus.

4.CpefHsss 3a Mecsdl Temnepatypa XOSIOAHOW BOAbl B OTOMUTENbHbIM  W©
HeoToNUTENbHbIA Nepuoa.

5.CpeaHerogoBas TemnepaTypa Hapy>XHOro Bo3gyxa.

6.CpegHerogoBas TemnepaTypa BoAbl B nogawwem n obpaTtHoMm Tpybonposoae
Tennoson ceTn oT uctodHuka go LUTM n ot UTI go notpebutena ons cuctem oTtonneHus
N ropsiyero BOAOCHaGXeHMs.

7.CpegHerofoBasi TeMmnepartypa rpyHra.

8.Cpe,D,HeFO,EI,OBaﬂ TeMnepartypa B nogBalibHbIX MNOMeELLEeHUAX.

= Tenmesn core - [paga = | - ChGAHSr NS | Pacuer notane CoMps T i
8 Cecer| Tie 310 | Tea [0 T (00 | Frpgm 5 | —
1M1 Fr— [ [ETE e
sk 26 Troa [1500 | Tes [200 Thea 750 Tnaas |100 i
Dixan Tegn |00 Tegp 950 || @ Cmspimie nonoacem
| I | Maasroem sam
I Monpapoums o GEUBEHT 13 HODHLS TENNDEE NOT SDE
Meesw, M. Mpe. Tue [Tep | Tron | Tesip [ Tes | Ones(Fan Oofp (Ran Gye pony | Our nsa .| Gy ofpr Oy ofp .. Gur pery | Our mer.
Fweape |0 T4 77 25 813 502 00 00 an (1] 0o 0.0 ao oo oo
na .7 25 810 (400 00 00 an 0o 0o 0.0 aan nn oo
Pespae 0 B2 73 25 917 504 00 00 an 0o oo 0.0 0o L1E1] oo
N 78 25 E00 400 00 00 an (iK1 oo 0.0 an 0o i1
Mapr 0 744 -4z 25 B31 473 00 00 an 0o oo 0.0 0o oo o
n o -2 25 B0 400 00 00 k1] il | oo 0.0 i ] LIEi] oo
finpee 0 FA) 30 07 BG0 405 00 00 an 0o 0o 0.0 0o LTI} oo
n o 30 0F 600 400 (OO0 OO oo il | oo 0.0 i} LIEI] oo
Bai 0 |20 (96 137 497 [343 (00 (0D on 0o oo 0.0 i} oo oo
N 54 36 137 E00 400 OO0 0O an 0.0 0D 0.0 ao o o
Heis oo 148 163 X1 Z84 (00 OO oo il | oo 0.0 oo LIEI] oo
N 7A 148 163 BO0 (400 DO OO oo il | oo 0.0 oo oo oo
Huns LU | 150 (163 (306 282 00 00 an 0.0 oo 0.0 ao 0o (L]
N 44 150 163 BOO (400 DO DO oo | oo 0.0 oo LB oo
dprycr 00 150 (163 (356 (282 00 00 an 0O oo 0.0 oo LRI 0
T4 150 163 EQ0 400 00 00 an oo 0o 0.0 ao oo oo
Cormatpp 0 240 108 137 467 0 00 00 an 0o 0o 0.0 aan oo oo
N &0 108 137 B00 (400 00 00 a0 il | oo 0.0 ] LRI oo
Ormagpe 0 Tdd 48 07 617 32 00 00 an (iK1 oo 0.0 0.0 LIEi] i1}
n o 48 07 E00 400 OO0 OO0 ] il | oo 0.0 ] oo oo
Hoaipe 0 720 05 25 744 441 00 00 oo 0o oo 0.0 i} LIEI] oo
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Mroro: oo L] oo 0.0 0.0 oo LN ] oo

PucyHok 9.2 - [inanorosoe OKHO pacyeTa TensioBbIX NOTEPb

Mocne 3aHeceHnst UCXOAHbIX AaHHbIX HEOOX0AMMO onpeaenunTh:

1.0T Kakoro y3na unu no cetu B LenoM Heo6xoanumo onpeaennTb TennoBble NOTEPU.
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2.YuntblBaTb WM HE YYUTbIBATb MOMNPaBOYHbIA KO3IPMUUMEHT HaA HOPMATUBHbIE
Tennosble notepu (CM. onucaHne pacyetoB) [JaHHbIN KO3 EHPULNEHT BHOCUTCS B Ka4yecTBe
NCXOAHbIX AaHHbIX B 6a3y no y4acTkam TEnroBon ceTu.

lpumep 1.

BbigeneH nctovHuk - kotenoHas CeepHas. B cnyyae, ecnu Heobxoanmmo npoBecTm
pacyeT Mo CUCTEMEe B LENIOM C Yy4eTOM MOMpPaBOYHOrO0 KodadpduumeHta Heobxoanmmo
NnocTaBuUTb Mapkep HanpoTnB nNyHkTa CyMmapHble Mo NoACEeTU W rarioyKy HanpoTMB MyHKTa
[MonpaBo4yHbIN KO3P(PULMEHT Ha Tennosble notepu. [anee HaxaTb KHOMKy Pacyer
notepb. B pesynbrtaTte aton onepaumm GyaeT BbIMNOMHEH pacyeT HOPMUPOBAHHbLIX MOTEPb
Tenna M BOAbl OT WUCTOYHWKA A0 noTtpebutens, Bkrwyas u Tpybonposoabl MBC npu
YyeTblpexTpybHoM npoknagke. lpu 9TOM HOPMWPOBAaHHbIE MOTEpPU Tenna Ha y4vacTkax
OynyT onpeferneHbl ¢ y4eTOM NOMNPaBOYHbIX KO3((PULNEHTOB BHECEHHbIX B 6a3dy AaHHbIX

no y4vyacTKam CeTw.
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PucyHok 9.3 - [ilnanorosoe OKHO pacyeTa TensioBbIX NOTEPb

lMpumep 2.
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BbloeneH UCTOYHKK - KoTenbHaa CeBepHas. B cnyvyae ecnn Heob6xooMMo nNpoBecTu
pacyeT OT WuCTOYHMKa (koTenbHaa CeepHad) po LTI 6e3 yyeTa nonpaBOYHOrO
KoadppmumeHTa, HeoBX0AMMO MOCTaBUTb Mapkep HanpoTuB NyHKTa Mo AaHHOMY y3ny u
ybpaTb ranoyky c nyHkta [lonpaBOYHbIN KOI(PPUUMEHT Ha Tennosble noTtepu. [danee
Ha)kaTb Knasuwy PacuyeT notepb. B pesynbrate aton onepaumm OyaeT BbINOSIHEH pacyeT
HOPMMPOBAHHbLIX MNOTEPb OT UCTOYHMKA Ao LTI 6e3 yyeTta nonpaBo4yHOro KoadpduumneHTa
(nonpaBoYHbI KOG PUUMEHT MNPUHMMAETCA paBHbIM 1, HE3aBUCMMO OT TOro Kakoe
3HayeHMe 3TOro KoadpdUUMEHTa YCTaHOBNEHO B nofie 6asbl [AaHHbIX MO y4acTkam
TENMNoBOW CeTn).

Mpn Hanuuum nocne LTI - 1 yeTblpexTpybHOM TennoBown ceTu, ABa Tpybonposoaa
Ha cucTemy OTOMNMEHUs W BeHTMNsAUMM W gBa  TpybonpoBoda, nojawWwun W
UMPKYNALUNOHHBIN, Ha CUCTEMY ropsiyero BogocCHabxeHust u BblgeneHun LTI - 1 MoxHO

onpenennTb TenioBblie NOTEPU U YTEHKU MO Kaxxgom rpynne pr6OI'IpOBOﬂ,OB oTAeN1bHO.
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chyHOK 94 - ,Eluanorosoe OKHO pac4yeTa TenJ1oBbIX NOTepPb
lMpumep 3.
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B cny4yae, ecnu BbigeneH LTI - 1 GyaeTt BbINOMHEH pacyeT TennoBbiX NOTEPb U
yTeyek Ana TpybonpoBOAOB TEMMOBOW CETU MOLANLIMX BOAY Ha CUCTEMY OTOMMEHUS U

BEHTUNALUWN.
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PMCYHOK 9.5- ﬂuanoroaoe OKHO pac4eTa TenynoBbIX NOTepPb
lpumep 4.
B cnyuvae, ecnu BoigeneH LTIM-1(FBC) 6yaeT BbINONHEH pacyeT TEnnoBbIX NOTEPb U
yTeyek Ons TpyOboOnNpoBOAOB TEMMOBOW CETM MNoAalwolmx BOAY Ha CUCTEMY ropsiyero

BOAOCHAOXeHus.
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

PucyHok 9.6 - [lnanoroBoe OKHO pacuyeTa TennoBbIX NOTepb

YcTaHoBKa ranoyku HanpoTuB MyHKTa [lonpaBo4YHbIN KOIMULMEHT Ha Tennosble
noTepu npmeegeT K TOMY, YTO pacyeTbl TPyOONPOBOAOB TEMMOBOW CeTU ByaAyT BbIMNOMHEHbI
C y4eTOM NonpaBoOYHOro KO3 uuneHTa Ha TensnoBble NOTEPW.

KHonka CoxpaHuTb CRyXuT AN COXpaHEeHUs1 BHECEHHbIX UCXOAHbIX JAaHHbIX.

Pe3ynbTaTbl BbINOMIHEHHbBIX pacyeTOB MOXHO 3KcnopTupoBaTb B MS Excel, gns atoro
HeobxoanmMo HaxaTtb kHonky OTyeT. B noasBuBlIEMCS OKHe, CM. PUCyHOK 9.7, BBECTU NyTb

K kHure Excel, Hanpumep, d:\Tagil\Teplo\T_poteri

JKCNOPT AaHHBX N0 NOTEPAM x|

MMyTE K KHWrE Excel:

|d; \TagilhTeploh\T_poter Ogzop... I

OTraeHa |

PucyHok 9.7 - iInanoroBoe OKHO QKCMOPT AaHHbIX NO NOTEPSAM
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10PACYHET TEMNEPATYP HA UICTOYHUKE

10.1 OnucaHue pacyeTa

B cootBetctBUM co CHull 2.04.07-86* perynupoBaHue oOTnycka TennoTbl
npegycMatpuMBaeTcs, Kak nNpaBurio, KayeCTBEHHOE MO Harpyske OTOMMEeHus WM no
COBMELLEHHOW Harpyske OTOMSIeHUs W ropsvyero BOOOCHAOXeHUs cornacHo rpaduky
N3MeHeHNsa TemnepaTypbl BOAbI B 3aBMCMMOCTI OT TEMMNEpaTypbl HAPY>KHOro BO3AyXa.

Mpn ueHTpanbHOM KayeCTBEHHOM perynMpoBaHUW B CUCTEMax TemnnocHabXeHus C
npeobnagatowen (bonee 65 %) XUNULLHO-KOMMYHaNbHOW Harpy3kon cnegyet NpUHUMaTh
perynupoBaHMe Mo COBMELLEHHOW Harpyske OTOMMEHUS M ropayvero BOAOCHabXeHus, a
npu TENI0OBOM Harpyske XUIMULLHO-KOMMYHasNbHOro cektopa MeHee 65 % OT cymMmMapHOW
TENMNOBOW HAarpy3kn U orne cpefHen Harpysku ropsidero BogocHabxeHus meHee 15 % ot
pac4yeTHOW Harpysku OTOMNSIEHUN - perynMpoBaHue no Harpyske otonneHus. OgHako Bbl6op
rpacdmka perynupoBaHus 3ayacTylo onpegenseTcs uenbiM psgoM MECTHbIX YCNOBWUWA, a
TakXKe CNOXUBLUMMUCA YCITOBUAMU NPOEKTUPOBAHUS CUCTEMBI TENNOCHAbXeHUsa (cxemamu
npucoeanHeHnsa notpebutenen, anameTpamm TpyobonpoBOAOB TENMOBOW CETU N T.4.).

B o6oux cnydasix uUeHTpanbHOe KayeCTBEHHOE perynupoBaHMe OThycka TensnoTbl
OorpaHMYMBaeTCs HauMeHbWMMK Temnepatypamu BOAbl B nogawowem Tpybonposose
TENnnoBoM CceTn, HeobXoaMMbIMM [Ons NnoJorpeBa BoOAbl, MNOCTynawLwen B CUCTEMbI
ropsiiero BoAocHabxeHnsa notpebuTtenen: Ans 3akpbITbiX CUCTEM TennocHabXeHust - He
MeHee 70°C; ons OTKPbITbIX CUCTEM TENnocHabxeHus - He meHee 60°C.

Mpu pac4yeTe rpacmkoB TemnepaTyp NPMHUMAETCS: Ha4yano uU KOHeL, OTOMUTENbHOro
nepuoga npu temnepaTtype HapyxHoro sosayxa 8°C.

NcxogHble gaHHble nNo obObektam ceTu Ans pacyeTa TemnepaTypHoOro rpadumka
AOMMKHbI ObITb BHECEHbI TakMe Xe, Kak U AN NnoBepoyHoro pacdeta (cm. MoBepoYHbIv

pacyer).

10.2  3anyck pacuyeTa TemMnepaTtyp Ha UICTOYHUKE

[na 3anycka pacyeTa TemnepaTtyp Ha UCTOYHUKE TEMIOBOWN CETU HYXHO:

1.Haxatb kHonky Tennornapasnnyeckne pacyeThbl

2.HaxaTtb kHonky Cron... u BbibpaTb Crion TENMOBbLIX CETEN.
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3.BbibpaTtb 3aknagky TemnepaTypHbI rpadouk.
k

TENMOBON CeTU Ansi KoToporo OyaeT MpOM3BOAMTBLCA pacyeT, HaxaB Ha Hero neBow

4. HaxaTb Ha naHenu Hasurauuu KHornky Bbigenutb n BblbpaTb noTpebutens
KnaBuLLEN MbILIN, NPWU 3TOM NOTpebuTens ByaeT BblAENEH MUratloLLLEN PAMKOM.

5.HaxaTb Ha naHenu TennorngpaBnMYeckmx pacyeToB KHomnky NoTpebutens.

6.3agaTb HeobxoanMble NapaMeTpbl pacyeTa:

Temnepatypa cpe3Ku - yKasblBaeTCHd, €CfM Ha WCTOYHMKE HET BO3MOXHOCTU
obecneynBaTb pacyeTHyl TemnepaTtypy TENnoHOCUTENs B nojawlem Tpybonposoae,
Hanpumep BMecTO pacyeTHon 150°C MakcMmarnbHas, KOTOpYy MOXeT obecneynTb
nctoyHuk 130°C. MNpu oTcyTCTBUM TemMnepaTypbl CPe3KN JaHHOE Nosie He 3anosHSAeTCA.

PerynupoBaTb Hanopom - npu HanMuummtemnepatypbl cpeskm u  npu
YCTAQHOBIIEHHOW rafloukMm B OKHE perynupoBaTb Hanopom, HegocTaToyHas Temnepatypa
BoAbl B nojawuwem TpybonpoBode, OygeT  KOMMNEHCMPOBATbLCA  yBeNUYeHMEM
pacrnonaraemMoro Harnopa, Ansa obecnevyeHns pacyeTHOW TemnepaTypbl BHYTPEHHEro
BO3Ayxa y notpeburtens.

TemnepaTypa NOSKU — ykasblBaeTCs MUHUMarnbHas Temnepartypa TensioHOCUTeNS B
nogatmwem Tpybonposoge. [na 3akpbiTbiX CUCTEM TennocHabxeHus - He meHee 70°C,

AN OTKPbIThIX CUCTEM TennocHabxeHus - He meHee 60°C.

TennorMapasaMueckHe pacyeThbl _as =l |
MpuMep TeNnoBok ceTH Croi...

Hanagka I Mosepka T EMNEPETYPHEIA FPadUK I K OHCTpYKTORCK I l Cepeuc |

MeToururk |1 Hanop 40.00 T nog, [150.00
T Hapy#. BO3. 3400

Tenneparypa cpesku I~ Perunuposare Hanopom

T eMNEpaTypa NoaKkM ]BD [ Ipacuk I CoxpaHuTs I

Pacuer I Hacrpoﬁml Cnpaeka I 3aKpermt |

PucyHok 10.1 - OKHO HacTpPOMKM pacyeTa

7. HaxaTtb kHornkyPacuer.

10.3 [pocmoTp pe3ynbTaToOB pacyeTa TemnepaTypHoro rpaduka
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PaccumTaHHble AOaHHble BbIBOAATCA B Mofe coobuieHnr B Buae psga 3HaYeHuin
pasgeneHHbIX mMexagy — cobown 3anATon. Cemb  3HaveHun B  cregywouien
nocrniegosatenbHocTn: 1) Temnepatypa HapyxHoro Bo3gyxa; 2) Temnepartypa
TennoHocuTens B nojawowem Tpybonposoge; 3) TemnepaTtypa TenfoHOCUTENs B
obpatHoMm TpybonpoBoae;4) TemnepaTtypa BO3gyxa BHYTPU MOMELLEHUS; 5)
Pacnonaraembln Hanop Ha WUCTOYHUKE, M; 6) CyMMmapHbIi pacxod CeTeBOW BOAbl B

nogatuiem Tpybonposoae, T/4; 7) OTHOCUTENbHLINA pacxon BoAbl HA CUCTEMY OTOMMEHMS.
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l3 0,60.0,36.2,16.6,40.0,97.0,0.24 =) Konuposart.
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5.0,60.0,37.1,18.0,40.0,97.0,0.23 @ Hatirn, ..
6.0, 60.0,37.5,18.8,40.0,97.0,0.23
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PucyHok 10.2 - Pe3ynbTaTbl pacyeTa TemnepaTypHoro rpacuka

Coxpanutb coobuenvs 21 x1

Manka: I — Seti Ll & ¢ Ea-

Mia dakina: [temperatumy_graﬁkl
Tun daiina: lcPaﬁmbl ceoaok (*.log) L] OTheHs I

PucyHok 10.3 - OkHO coxpaHeHusi pe3ynbTaToB pacyeTa

[nsa Toro 4tobbl COXpaHUTbL pe3yrnbTaTbl pacdeTa TeMnepaTypHOro rpaduka HaxaTtb
npaByld KMasBuWy MbIWW Ha Mofe CoobWeHMn M B MNOSABMBLUEMCH MEHI0 HaxaTb
CoxpaHuTb, B MOSIBUBLUEMCHA [MANOroBOM OKHe Habpatb uma danna (naTuHCKUMU
O6ykBamun) n HaxaTb CoxpaHuTb. CoXxpaHeHHbIN hann CBOOKW C pe3ynbTaTamMu pacyeToB
MOXHO NMPOCMOTPETL B NIOOOM TEKCTOBOM pefakTope.

[na Toro 4toObl paccMOTpeTb TemnepaTypHbii rpaduk nocrne pacyeta B Buae

AvarpamMMbl HaXkaTb Ha NaHenu TENNOrMapaBINYeCKMX pacyeToB KHOMKY Mpaduk.
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TeMneparypHbid rpadiwit
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PucyHok 10.4 - TemnepaTypHbIn rpaduk

Ha pguarpamme Bbile OTOGpaxeHbl: OCb abcuucc - TemrepaTtypa Hapy»XHOro
BO3/lyXa; OCb OPAMHAT - TemnepaTypa TennoHoCUTens:

—TemnepaTtypa TennoHOCUTens B MnogaiwlieM TpybonpoBode - NUHUS KPacHOro
uBeTa;

—Temnepatypa TennoHocuTensa B o6paTHoOM TpyGonpoBoae - NMHUS CUHETO LBETA;

—TemrnepaTtypa Bo3ayxa B NOMELLEHWW - NIMHUS 3eJIEHOr0 LBeTa.

HAnarpammy TemnepaTypHOro rpaduka MOXHO pacnedaraTtb, HaxaB KHOMKY [levatsb.
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11KOHCTPYKTOPCKWUW PACYET

11.1 OnucaHue pacyeTa

Llenbto  KOHCTPYKTOPCKOrO rMApaBfIMYECKOrO pacyeTa sBRsIETCA onpeneneHve
anameTpoB TpybonpoBOoOOB M NOTEPb AaBMEHMsI B TEMMIOBOW CETU MNPU U3BECTHbIX
pacxogax M napameTpax TennoHocutens. KOHCTPYKTOPCKMA pacyeT BbINOMHAETCA Ans
TYMUKOBOW U KOMbLIEBOM TEMMOBOW CETW.

McxogHbIMM  faHHbIMKM - OANA  NPOBeAEeHUs1  KOHCTPYKTOPCKOro  rMapaBfiIM4eCcKoro
pacyeTa ABNALTCA:

1.cxema TennoBow ceTu;

2.0NMHbI  y4acTKOB TEMMOBOWM CEeTW, KONMMYECTBO M MeCTa YCTAHOBKW 3a[BUXEK,
KOMMeHCaTopOoB W YrioB NOBOPOTA;

3.pacyeTHble Harpy3ku noTpedurtenen;

4.pacyeTHble NapaMeTpbl TEMSIOHOCUTENS Ha UCTOYHMKE N NOTpebutensx;

5.reogesnyeckmne oTMETKN y3r0B TEMNMOBOW CETU U BbICOTbI 34aHUMN.

KoHCTpyKTOpCKMn  pacyeT TpybonpoBOOOB TEMMOBOM CETU OTKPbITOM CUCTEMBI
TennocHabXxeHns nsi 3SMMHEro NneprMoa BbIMOSMHAKT A8 ABYX PEXMMOB:

1.Mpun oTcytcTBMM Bopgopas3bopa Ha ropsiyee BOAOCHAGXeHMe, Korga pacyeTHbIn
pacxoq TENNOHOCUTENS, a CreaoBaTenbHO, U NOTEPU OABMEHMS B NOAalOLWLEM 1 06paTHOM
TpybonpoBogax OyayT paBHbIMM (OAMameTpbl nogatowiero u obpartHoro Tpybonposoga
OLMHaKOBbLIE);

2.Mpn makcmmansHOM Bogopasbope Ha ropsayee BogocHabxeHme u3 obpaTHoro
TpybonpoBoaa (ognameTpbl NoAaroLLEero n obpatHoro Tpybonposoaa pasHbie).

KOHCTpYKTOpCKMIA pacdeT TENSIOBOW CETW 3aKpbiTOM CUCTEMbl TennocHabXeHus
BbINOSTHAETCA M3 YCMOBWUA, YTO OuamMeTpbl nogatowlero m obpaTHoro TpybonpoBoaos
OOVHaKOBbIE.

Pacxogbl TennoHocuTens Ha yyacTkax TennoBOW CeTU OonpefensoTcs B
3aBMCUMOCTM OT CXeMbl NpUCOeAMHEHMs noTpebuTtenen u cnocoba perynupoBaHus
oTnycka TensnoThbl.

KOHCTPYKTOPCKUI pacyeT TEennoBon ceTh MOXeT ObiTb BbINOMHEH ABYMSI cnocobamu:
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1.Mo w3BecTHOM pasHOCTM pacrofnaraemblX HaMoOpOB B Hayane W KOHuUe
paccunTbiBaemon ceTtu. [pn 3TOM 3a OCHOBHYIO Marnctpanb Npu pacyeTe pasBeTBIIEHHON
TennoBown ceTn BbIBUpaT BETBb C HAUMEHbLLUUMU YAEeNbHLIMU NOTEPAMU Hanopa.

2.Mo 3apaBaeMbiM yaenbHbIM MNOTEPSIM AaBMIEHUA Ha OCHOBHOW Maructpanu u
OTBETBNEHNAX. B 3TOM cnyyae 3a OCHOBHyK Maructpanb npuHumaeTcs Haubonee
NPOTSXKeHHaA BETBb. YAenbHble NOTEPU HA Maructpanu BblbuparT Tak, YToObl AaBreHus
B y3rax oTBeTBreHu obecnevnBano HopMarsnbHyto paboTy Bcex noTpebutenen.

B nepBom cnyyae pelleHvne 3agadm CBOAUTCS K ONpedeneHnto pacyeTHbIX YaernbHbIX
noTepb Hanopa u nogdbopy Taknx gMameTpoB TpybonpoBoaoB, NPU KOTOPbIX hakTU4eckme
yaenbHble MOoTepu Hanopa He npeBbllWwakT pacdeTHbiX. [log pacyeTHbIM  y4acTKOM
pa3BeTBNeHHOM ceTn Byaem noHMmatb TpybonpoBod, B KOTOPOM pacxod TemnnoHocuTens
He mM3MmeHsieTcs. PacyeTHbI y4acToK pacnonaraeTcsi, Kak npaBuio, Mexay COCeaHUMM
OTBETBMEHNAMUN. PacyeTHbI y4yacTOK AenuTCa Ha [ABa WM HECKONbKO, ecnn B €ero

npeaenax Tpe6yeTC$| N3MEeHNTb ANaMeTPbI pr6 1M B4 npoknagkun.

11.2  UcxopHble AaHHble ANSA KOHCTPYKTOPCKOro pacueTa

[na npoBegeHns KOHCTPYKTOPCKOro pacyeTa He0OXoANMMO BBECTM UCXOAHbIE AaHHbIE
AOMNOJIHUTENBbHO K TEM, KOTOPble HEOOXOAMMbI ANA NPOBeAEeHUS Hanago4yHoro pacyeTa:

Mo nompebumensim:.

[nga pacyeTa No N3BeCTHbIM pacyYeTHbIM pacxof4am:

1.Gcon_so, Pac4yetHbin pacxog Ha CO (koHcTp), T/4 - 3agaeTca pacyeTHbIn
pacxon KOHCTPYKTOPCKOro pacyeta Ha CUCTEMY OTOMMNEHUS.

2.Gcon_sv, PacyetHbin pacxon Ha CB (koHcTp), T/4 - 3apaetca pacyeTHbIv
PacxXoOKOHCTPYKTOPCKOro pacyeTa Ha CUCTEMY BEHTUNSALMN.

3.Gcon_gv, PacyeTHbin pacxon Ha FBC (KOHcTp), T/4 - 3agaetcsa pacyeTHbIn
PacxXo4KOHCTPYKTOPCKOro pacyeta Ha CUCTEMY ropsYvero BOAOCHaGXeHUS.

4.Hcon_ras, Pacnonaraembin Hanop Ha BBoae (KOHCTP), M - 3agaeTcs BennynHa

pacrionaraeMoro Harnopa Ha BBoAe Yy NnoTpebuTtens, Ans KOHCTPYKTOPCKOro pacyeTa

Ans pacyema no uzeecmHbIM pac4YemHbIM Ha2py3KaM.
1.Qo_r, Qsv_r, Qgv_sred, Qgv_max - pacyeTHble Harpy3km Ha CUCTEMbI

oToMNneHnd, BEHTUNALUNN, ropAadero BOJOCHabXeHus:.
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2.Hcon_ras, Pacnonaraembi Hanop Ha BBoAe (KOHCTP), M - 3afaeTcq BenmymHa
pacnonaraeMoro Hanopa Ha BBofe y notpeburtens, Ans KOHCTPYKTOPCKOro pacyeta.

llo yyacmkawm:.

1.Ke_con_pod, lWlepoxoBaTtocTb HOBOro noparowero Tpybonposopga, MM -
3ajaeTcs LWepoxoBaToCTb NogaroLero Tpybonposoaa Anst KOHCTPYKTOPCKOro pacyeTa.

2.Ke_con_obr, LlllepoxoBaTocTb HOBOro obGpaTHoro TpybonpoBoaa, MM -

3afaeTcs WepoxoBaToCTb 06paTHoro Tpybonposoaa ANs KOHCTPYKTOPCKOro pacyeTa.

11.3 3anyck KOHCTPYKTOPCKOro pac4yeTa TensioBou cetu

1.HaxaTb kHOMKy Tennorngpasnuyeckme pacyeTbl
2.HaxaTb kHonky Cnow... n BblbpaTb CNow TENMOBLIX CETEN.

3.Bbibpatb 3aknagky KoHCTpPYKTOPCKUMN.

4.HaxaTb Ha naHenu HaBurauum KHoOmnky Bblgenutb k MW BblGpaTb y4acTok
TENNOBON ceTu, AN KOToporo 6yaeT NMpon3BOAMTLCA KOHCTPYKTOPCKUIA pacyeT, HaxaB Ha
HEero rneBOW KNaBMLLIEA MbllM, MPM 3TOM BblOENEHHbIA Yy4acToK 3amuraeT. Pacuyet
NPOVN3BOANTCS ANsi BCEX Y4aCTKOB TEMSIOBOM CETU, CrieayroLmx 3a BblIOpaHHbIM.

5.HaxaTb Ha naHenu TennormapaBiMYecKUX pacyeToB  KHOMKY  Y4acTok
noakntodeHus. MNpyu 3TOM yyacTku TEnnoBOW CeTW, ANs KOTopbix OyaeT npowusBedeH
KOHCTPYKTOPCKWIA pacyeT, OKpacAaTCs B KpacHbI LBET, BKMtoyasi BblOpaHHbIA y4acTok, a

y4acTKu, KoTopble He ByayT paccymTaHbl - B CEpbIN.

Kpackein UBBTOM - PRCCUMTEIBARMEIR FHACTKY
¥Yaen nogknoyerkA (EKNKIYAA BEIAENEHHEIR YYACTOK NOAKNKIYEHUA)

. =
BrineneHHEIl yYACTOK i)

nogknHYeHnA

1
i)

1=

He paccuuteieaame i
yYACTOK

b

PucyHok 11.1- Packpacka ceTu Ansi KOHCTPYKTOPCKOro pac4yeTta

6.3agaTb Tpebyemble NapameTpbl pacyeTa:
—BbiGpaTtb, kak GyaeT Npou3BOAMTBLCS pacyeT: Ha OCHOBE M3BECTHbIX pPacyeTHbIX

pacxogoB Ui Ha OCHOBE M3BECTHbLIX TEMJIOBbIX HArpy3oOK. na Bbl60pa yCTaHaBJIMBaem
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TOYKY HanpoTuMB BblOpaHHOro pexuma. [lpu pacdyeTe NO TENNOBbIM  Harpyskam
HeobXoaMMO BBECTM pacyeTHble TeMMepaTypbl BOAbI B OKOLLKaX, PACMOOXEHHbIX HUXE.
—3apatb onTMMarnbHYl CKOPOCTb ABWXEHWs Boabl B TpybonpoBoge. [Ons 3TOro
yCTaHaBNMBaeM Kypcop MbillUM B COOTBETCTBYIOLLEM OKHE M BBOAMM 3HAYEHWE CKOPOCTU C
KnaBuaTypbl.
Mpy M3BECTHOM pacrnonaraeMoM Harnope B y3fe NOAKMYEeHUss ero MOXHO 3ajaTb,
AN 3TOro ycTaHaBnMBaeM ranoyky HanpoTMe Hanop B y3ne, M 1 B CTPOKe cripaBa 3afaem

3Ha4YeHne Hanopa.

Tennor+apasnMYecK1e pacieThbl ===

[pur4ep TENNOBOE CeTH Cnoi...

Haﬂa,m{a] HDBBpKa] T etnepaTypHEA rpaguy FOHCTPYKTOPCHIA 1 Cepsucl

YyacTor noarm4sHAA | o) (" Mo pacxagam
{* o Tennoskim HAFpYsEar

t & noganwen Tp-ge, C | 165000
I Hanope yzae, M t B ofipatHom Tp-ae, C | 700

t ropAYEA Eodkl, C | G50
DI'ITHMEJ'II:HEH CEODOCTE 100 .
LEMHEHHA BOOEL MC : b ¥oA0aHOH Boabl, C | 5.0

Facuer | Hampoﬁm| Cnpaeka ‘ 3aKpee ‘

PucyHok 11.2 - OkHo HacTpouku pacyetoB 3aknagka KoHCTpykTopckum

Yzen nogkmoyeH4ua 2

7.HaxaTtb kHOMnKy PacyerT.

[Mporpamma BbINOAHUT pacyeT BbIOpaHHOM CEeTU M 3anoSfiHUT pesynbTaThl pacyeTa B
Tabnuubl ana kaxgoro Tuna obbektoB TennoBonm ceTun. OKHO coobuweHnn Oyget
MHOPMMPOBATL O XOAE BbINOMHEHMS pacyeToB. OKHO COOBLLEHNIN HAXOOUTCA B HUKHEN

4acCTuM 3KpaHa U nodaBndeTcdA ogHOBpPEMEHHO C BbINMOJIHEHNEM pPACHETOB. Ecnn xe okHO

COOOLEHNN OTCYTCTBYET, TO AN ero NOSIBNEHNSA HYXXKHO HaxaTb KHONKyCoobLweHns

Ecnu B xoae 3aHeceHus MCXoOHOW MHOPMaLMKN Kakne-nmbo AaHHble Heobxoanmble
Anga pacyeTta He ObiNn BHECEHbI UM BHECEHBI HEBEPHO, TO NPU NPOBELEHUN pac4eToB B
OKHe coobLieHni nporpamma BblgacT yBegomneHve 06 ownbke (KpacHbIM LBETOM).

I'Iporpamma HEe CrneanT 3a AOCTOBEPHOCTbIO AaHHbIX, a JTULWb 3a X KOPPEKTHOCTbLIO.
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OkHo
CeMaHTU4eckon | _
Geaus parscro | I | N
0BbEKTY C [ O 2 3e -
4 4 » » D g ¥ & s % &
oLWUBOYHBbIMK e ‘ ,& = tﬁ imafie e flie e

OaHHBIMK ‘5' l\ Texywan sanuce | 3anpoc | Basa | Oteer | ’ |
- Homep uctouHuka 1 -
== || |HaumeHoBaHME Havana Yy4acTka TK-N Mone Gasbl
r? HauMeHOBaHWE KOHWE Y4aCTK TK-33 AaHHbIX C
> DNAuHa yyacTka, M ;’ OLINBOYHBIM
|| |BryTpeHHuit guareTp noaaowero TpySonposaaa, v 0.05 / 3HaYeHuem
—— || |BryrpeHHui guameTp ofpatHoro Tpytonposoga, t 0.05 ;'
-235 Cymma Koa . MECTHBIX CONPOTUBAEHWA Nog. Tpega 1.5 i OBLekT ¢
== MeCTHbIE CONPOTUBAEHUA NOA.TP-Aa 4 BB CHERR
S | Cymma Koo . MECTHBIX CONPOTUEASHWA 06p. Tp-Aa 2 _:]
@ﬁ _]_j AaHHBIMW

114

[

CoobLyeHue >1l'-1'r'ex-me ORHHHX OO0 YHaCTRAM. ..
Oustbra ZD003: ID=54 Hepeproe bSuaverse mons 'L'-! Jionia
UTeHHME NDAHHHX IO HACOCaM. ..
UTeHMe DaHEHEX OO0 OPOCCEIMPYRUPM ySIaM. . .
UTeHME DRHHHX OO0 KaMepar. ..

06 owmbke

OKHO
coobueHwi

0O B HAPY XEHB OWMHEKH (1)
PacueT orROH4eH!

[ 4] [P Coobuenmna p Hanaaka

PucyHok 11.3 - Bbigaya owwn6km npm pacuyeTte

Mo OBOWMHOMY LLENYKy JIEeBOW KMaBMLIM MbIWM Ha CTPOKE OWMOKN, OOBLEKT C
OWMBOYHBIMN AaHHBIMW BbIAENUTCA Ha KapTe (3amMuraeT), OTKPOETCA OKHO CEMAaHTUYECKON

6a3bl OaHHbIX W Kypcop BCTaHET Ha CTPOKY, B KOTOPOW HeoOGXoAMMO BHECTU WK
ncnpaBuTb MHGOPMaLMIO.

11.4 TpocmMmoTp pe3yrnbTaTOB KOHCTPYKTOPCKOro pac4eTta

B xope npoBegeHuss pacyeta nporpaMma MOXET BblgaTb B OKHE COOBLEeHUN
crnenyLLyto ownoKy:

He nogob6paTb anameTtpbl nog 3agaHHbii Hanop ID=XX (dH=H)

HaHHas owunbka BbIBOOUTCA NpU HEXBATKe 3a4aHHOro Hanopa B Yy3re MOAKITYEHS
Ana  nogkniodeHus notpebutens. CneayeT nNpoBepUTb  MPaBUIbHOCTb  3HAYEHWN
pacrnonaraemMoro Hamnopa Ha BBOAE QAN KOHCTPYKTOpPCKOro pacdeta (Hcon_ras) wu
NpaBuMbHOCTb 3a4aHHOrO Haropa B y3ne nogknioyeHuns. B gaHHom coobuieHmm XX -
MHOMBMAOYyanbHbIA HOMEpP NoakntoYyaemMoro notpedburtens, H - 3HavyeHne Hanopa, KOTOpPoro
He xBaTaeT A8 NOAKINIOYEHUS.
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Mpun ycnewHom ntore pacyeTta nporpaMmma BblgacTt coobLieHme:

MuHMManbHO HeoBxoaMMbIN HAaNop B y3ne nogkntoyeHus ID=XX: H

B gaHHOM coobuweHun nporpaMmma WHOPMUPYET O MUHMMAanbHO HeobxoaumMom
Hanope B y3ne NoaKNiYeHnsa Ansa yCnewHoro NoAgkntoYeHna notpeburena n obecneveHms
B nogobpaHHbIX TpybornpoBoaax 3afaHHON OMNTMManbHOW CKOPOCTU ABWXEHWSA BOAbI, rae
XX - uvHOMBUMAyanbHbIN HOMeEp y3na nogknwyeHus, H - 3HayeHne MWHMMANbHO
Heobxoaumoro Hanopa.

UToObl NpoCcMOTpeTb pe3ynbTaTbhl KOHCTPYKTOPCKOrO pacyeTa, HEOOXOAMMO OTKPbITb
OKHO CEMaHTUYeCcKon MHopMaL MM NO MHTEPECYIOLWEMY YYaCcTKy CeTU, Nocrie Yero MOXHO
NPOCMOTPETL CNeaylLne AaHHbIE:

1.Drek_pod, KoHCTpyKTOpCKMA AnameTp noparwowero Tp-Aa, M - B pesynbraTe
pacyeTa nogbupaetcsa guameTp nogawouwero Tpybonposoaa.

2.Drek_obr, KoHcTpykTOpCKMMA AunameTp obpaTHoro Tp-Aa, M - B pesynbrarte
pacyeTa nogbupaeTca guameTtp obpaTtHoro TpybonposoAa.

3.Vpod, CkopocTb ABMXEHUA BoAbl B Noa.Tp-Ae, M/C - B pesynbrarte pacyeTa
onpeaenseTca CKOpOCTb ABMKEHNSA BOAbl B NO40OpaHHOM nogatoLlem TpybonpoBoae.

4.Vobr, CkopocTb ABWXEHUA BOoAbl B OOp.Tp-Ae, M/C - B pes3ynbraTte pacyeta
onpenensaeTca CKOPOCTb ABUXEHMS BOAbl B nogobpaHHoM obpaTtHOM TpybonpoBoae.

5.Gpod, Pacxon Boabl B nogawlem TpyoonpoBoae, T/4 - B pe3ynbTate pacyeTa
onpegenseTcs pacxoq BoAabl B nogobpaHHoM nogatoiem Tpybonposoge.

6.Gobr, Pacxon Boabl B o6paTHOM Tpyb6onpoBoae, T/4 - B pe3ynbTate pacyeTa
onpeaensieTca pacxoq Boabl B nogobpaHHom obpatHom Tpybonposoae.

7.dH_pod, MNoTtepu Hanopa B nopawwem TpybonpoBoage, M - B pesynbTaTe
pacyeta onpegensieTcs 3HavyeHuMe noTepb Hanopa B nogobpaHHOM nojatoLlem
TpybonpoBoae.

8.dH_obr, MNMoTepu Hanopa B obGpaTHOM TpybGonpoBoge, M - B peaynbTarte
pacyeta onpegensieTca 3HadYeHWe NoTepb Hamnopa B nogobpaHHoM obpaTHOM
TpybonpoBoae.

9.dHud_pod, YpenbHble nUHEeWHble MNOTEpPU Hanopa B MNoA.Tp-Ae, MM/M - B
pesynbTate pacyeTa onpeaensieTcs 3HavyeHue YAenbHbIX NIMHEWHbIX NoTepb Hanopa B
nogobpaHHOM nogatowem Tpybonposoae.

10.dHud_obr, YpenbHble nuHerMHble nNoTepu Hanopa B oOp.Tp-Ae, MM/M - B

[vs}

pe3ynbTaTte pacyeTa ONpeAensieTcs 3HayeHue yAenbHbIX NMHEWHbIX NOTepb Harnopa

nogobpaHHoMm obpaTHOM TpybonpoBoae.
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Bcto nHdopmaumio no o6bektaM MOXHO 0ToBpasuTb Ha KapTe, IKCMOPTUMPOBaTbL B

Excel, pacneyataTb, OKpacuTb B 3aBUCUMOCTM OT PasfnyHbIX NapameTpoB.

11.5 T[pumep KOHCTPYKTOPCKOro pacyeTta

Mpnmep 1

MNpoBedeM KOHCTPYKTOPCKMI pacyeT TpybonpoBoaoB TennosBown cetu. [Ans 3Toro

HaXnMaeM KHOMKY TennorngpaBsiindeCkmnx pac4eToB ZuluThermo E‘ |

ZuluThermo 5.2 e

| [ Cach... |

Hanzaka | rloaepncal T ernepaTypHof rpacbl.vml KDHCTpgKTDpcm-uTll Eepaucl
[~ Cyserom MBC
[~ T yuerar yreuer
™ C yderor Tennogss noTeps
% [ Hoph, RETEREh
= [a MEonALHH
I AWeHke W3 ToYHoro Hanopa
" NpoccenkHEMM WAt arMH
" Conaok aneEaToRa

Packpacka I CHET j

Hacyer I HaCTpDIIIKldl Crpaeks I SaKpeTE

PucyHok 11.4 - Ananorosoe okHo ZuluThermo

Haxnmaem kHonky Cron n Bblbupaem crior Tennosoun cetn n Haxxmmaem OK.

BuibepuTe cnoi gna pacdera DY il il
&d | F-BapTanc:

& | FEMEHEIS HACAHOEHHA Ormera |

#¥j | ennoean cete

g]rastr ZR 3

[~ MeRasbEETE HvieHa dakinoe

4

PucyHok 11.5 - lnanoroBoe okHO BbIGOpa cnosi Ans pacyeTta

Bbibnpaem 3aknagky KOHCTPYKTOPCKUA.
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ZuluThermo 5.2

Cagii.,,

Tennoeaa cere

HEI.FIB.EI.KEII HDBEDKGI TerneparypHend rpadiy, R OHCTRYRTOPER HI I Eepsucl

" Mo pacsonar

HLI-ECTDK MOaFE_ NHOYEHIE |
% Mo TENNOELIM HAMPYSHaH

Yzen nogkanqdeHm9s
t B nopawwer Tpae, C 1300
I” Hanop e yans. m I b B ofpaTHom Tpae, 700
&0.0

0 t ropayei soakl. G
MTHIHENEHAR Gk 0P0CTE
1.00 I #oA0gHOA BOLkl C I 5.0

OEH#EHHA BOg, M

Pacuer | Hac*rpoﬁmwl Crpaeka I 3akpbms I

PucyHok 11.6 - Ainanorosoe okHo ZuluThermo. 3aknagka KoHcTpykTopckuin

Haxumaem kHonkyBobigenutb ( k ‘) Ha naHenu Hasuraumn. YkasblBaeM Y4yacToK

NnoAKIn4YeHnd, npm 3TomM OH 3aMUraeT.

.(1___

PucyHok 11.7- YacTb TensioBOM CeTM C BbiAeNeHHbIM y4acTKOM

EgEC]'IU 8bl Xomume T[ipocHumamb 68CH Cemb UEeJIUKOM, MmO y4aCmKom

MooK4YeHUs1 crnedyem eblbupamb rnepebil Xe ydacmoK omxo0swul om UCMOYHUKAa

cemu:
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e

—u

PucyHok 11.8 - YacTb TennoBom ceTu C BbiAENEHHbIM Y4acTKOM

Mocne BblaenexHust (NpyY MUraloLEM Yy4acTke) Ha MaHenu TennorvapaBrnyeckmx

pacyeToB HaXaTb KHOIMKY YyacToK MOAKNIYEHUs. I'IpM 3TOM Ha naHenu BbiceBeTtutca ID

y4vyacTKa u y3ria NoaKriro4vYeHn4d.

ZuluThermo 5.2 T
|Tennnsaﬂ CETh | l:.FIDFI...I

Hanaaka I Moeepra | TemneparypHbE rpadias  LOHSTRUKTORSK HI I Cepeuc I

amomo,qmmeuuq| ’3— " Tlo pacxoaam
% Mo TEMOEGI HaMpYS Kk

Yzen nogEamyerms 1
I B nogaowen Tp-ge, C 1300
[ Hanop & ysne b I t & ofpaTHom Tp-g e, C 70o
tropAyei soasl, C &0.0

O T Hk ansHaA CE OpOCT B 100

NEKEHHA BOBI, MAC b #on0aHoR BOgkl. C

]

Pacuer I HacTpobikid | Crpaeka | 3akpeme |

PucyHok 11.9 - AnanoroBoe okHo ZuluThermo
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YyacTku Tpy6onpoBoaoB, KOTopble ByayT paccymTaHbl, BblAENATCA KpacHbIM LIBETOM,
a y4yacTKU KOTopble He OyayT paccynTaHbl - cepbiM

YKasblBaeMm, Ha OCHOBaHMM KakuMX [OaHHbIX OygeT npou3BoAUTLCA pacyeT. Ha
OCHOBaHWUMN U3BECTHbIX PacyeTHbIX PacxodoB, MO0 Ha OCHOBAHUM M3BECTHLIX pacyeTHbIX

TENNOBbIX Harpy3ok. HanpoTMB Hy>XHOro ycTaHaBnMBaeM Mapkep:

[ Mo pacxogar
(o Mo Tennosbik Harpyskakd

Mpun pacyeTe MO M3BECTHbIM pacyeTHbIM TEMMOBLIM Harpyskam Heobxoanmo
AOMNOMHUTENBHO 3afaTb TemnepaTypbl TEMNNOHOCUTENS, XONOAHOW U ropsiyeit Boabl. Ons
3TOro ycTaHaBNMBaeM Kypcop HanpoTMB HYXXHOrO HaMMeHOBaHMS U BBOAUM C KraBuaTypbl

HOBO€ 3Ha4eHune.

ZuluThermo 5.2 L B == ]
Tennoean cere

Hana.cuta] I_Ioaepnca] TerneparypHei rpadus ~OHETRYKTIREKHI ] Eepauc]

HuacTokr nogrkusHUA | 3 " Mo pacxogam
£ Mo TENNOES I HArpYSKatd

Yzen nogkandetin |1 —
b & nogawower Tpge, C 1301

[ Hanop & yzne, w ! 6 oSpaThom Tpge, C FAL

t ropayei soaesl. C GO0
0 MTHMankHan ckopocTE 1o
OE MK EHUA EOEL, MAC ; t #00aHOH Bonkl, C 5.0

PacueT | Ham’poﬁmu‘ Cnpaeka ‘ ZakpeTE ‘

PucyHok 11.10 - AuanoroBoe okHo ZuluThermo

3ajaeM onTMManbHYK CKOPOCTb ABMXEHUS BOAbl B TpybonpoBogax, Ha KOTOPYHO
Oypet npousBoautbcs pacdet. Hanpumep 1,00 m/c. lpu M3BECTHOM CyLlecTBYHOLLEM
pacrnonaraemMom Hanope B y3rne MOoAKMoYeHUss eroOMOXHO yKasaTtb, And 3TOro yCTaHOBUTb
ranoyky Hanop B y3ne, M M B OKHe pAAOM C KrasuaTypbl BBECTW 3HayYeHWe Hanopa.
Haxnmaem kHorky Pacyer.

Pesynbtatbl pacdyeta MOXHO MPOCMOTPETb, OTKPbIB OKHO CEMaHTUYeCKOW
NHOPMaLMN MO paccYMTaHHbLIM yvacTkam TpybonposodoB B nonax [uameTp noparoLuero

Tp-Aa (KOHCTPYKTOPCKMIA), M 1 [JuameTp o6paTHOro Tp-Aa (KOHCTPYKTOPCKMIA), M.
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yuacok SEE
44 » M |@ -0 ™S

L| Tekywan sanuce | 3anpoc | Basa | Oteer | > |
CpeaHeron. yn Tenn.noTepu ofp.Tp-aa, Kkan/Jy'm _A_'
Hopr.3ken.Tenn. noTepi Nog. Tp-aa, krandyac* m2*C
Hopm.aken.Tenn.notepu ofp.Tp-aa, kkaniyac*m2*C
Temnepatypa B Hayane y4acTka nog Tp-aa,’ . 130
Temnepatypa B KOHUE Y4acTEa nog. Tp-aa, C 130
TemMneparypa B Hayane Yy4acTka obp.Tp-aa,’C 70
TemMnepaTypa B KOHUE Y4acTra 06p.Tp-aa, C 70
[uareTp nogaowera Tp-aa (KOHCTPYKTORCKMIA), M m """"""""""""""""""""""
[uarerp o6paTHOro Tp-aa (KOHCTPYRTOPCKMEA), M 0.05
Wl epoxoBaTocTe Nog. TP-Aa [KOHCTPYKTOPCK A, hh 1
W epoxoBarocTe 06p. TP-A3 [KOHCTPYKTOPCK M), MM 1 -

PucyHok 11.11 - OKHO ceMaHTM4YeCcKon uH(popmaLmm ¢ pe3ynbTaTaMy KOHCTPYKTOPCKOro pacuyeTta

lMpumep 2

Bbin nposeaeH KOHCprKTOpCKI/II7I pacyeT BCeX y4YaCTKOB Tennoson cetn. BctaBum
pe3ynbTaTtbl KOHCTPYKTOPCKOro pacyeta B NMOJiA UCXOAHbIX AOaHHbIX ONnA HanagoO4HbIX U
noBepoYHbIX pacyeToB. OTKpPbIBaEM OKHO CEMaHTUYEeCKONW WHGOpMauMM Mo  yyacTKy
TpybonpoBoda. YcTaHaBnMBaeM Kypcop Ha none [uameTp nogatowero Tp-4a

(KOHCTPYKTOPCKMI), M 1 BblOMpaem 3aknagky 3anpoc.

YuacTok 3 =] +|x
¥ UG

“ﬁhgmaﬂ zanuck | Janpoc |Basa | Oreer | » |
CpegHeron.yd. Ten NoTepy ofp.TR-0a, KKan/ v F47 :I

Hopm.aken. Ten. noTepd Nod.Tp-a4a, kkanfyacti2*C - F48
Hoptdakcn.menn noTepu ofp.Tp-0a, kkan/qac’m2*C F49

Terneparypa & Hayane yyacTr.a nog Tpeaa, F&0
TeMnepaTypa B KOHWE Y4acTka nod.Tp-aa, Fo1
Terneparypa & Havane yyvacTra ofp.Tpaa,’ C F52
TemMnepatypa B KoHWE YyacTka ofp.Tpega, F&3
Nuamerp noaawwero Tp-aa [KoHCTpYkTOpCKKAL 1 FB4

HuareTp ofpaTHOro Tp-0a (KOHCTPYKTOPCKUIA]. M F55
WepoxoearocTe nog, Tp-0a [koHoTpykTopokui), e FBE
WeporoeaTocTe ofp. Tp-0a [koHoTpykTopckuAl i F57

PucyHok 11.12 - OkHO cemaHTU4eckomn nHdopmaumm
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3aMeTUM 4TO Yy KaxKaoro nonsi umeeTcsa ncesaoHUM, Hanpumep F54 wnn F55 u T1.4.
McesgoHum nons [Ouametp nopgatowero Tp-Aa (KOHCTpykTopckui), M F54. Tenepb

yCTaHaBNMBaeM Kypcop Ha none BHyTpeHHUI anameTp nogatowiero TpybonpoBoaa, M U

HakMmaem KHOMKy BblIGopa onepaTopoB 3anpoca E Bbibupaem onepatop CHANGE TO

(MBMEHNTb) n BBOAUM C KnaBmnaTypbl NCEBAOHUM F54.

=l =1x
e

||;|'_e_|<gu.lqs_1_ zanvck | 3anpoc | Basa | Oreer | 3
HorMep UCTOMHUK S F1 _Zl
HaumeHoBaHWe Hadana y4acTka F2
HaumeHoBaHWe KoHUE y4acTra F3
D auHa yyacTra, M F4

BHyrperHHi axameTp nogaowero Tpydonpoeoga, M F5 I CHANGETO F54 jo |
BHYTpEHHMI AHameTp 06paTHOro TPYGONPOEOAA, M FE
Cymma Koa®. MECTHBIX CONPOTHENEHWI Nod. TP-Aa F7

MecTHeIE ConpoTUBNEHMA NOA.TP-Aa F8

Cyrita Ko, MECTHBIX CONPOTUBAEHMIA 06p. Tp-Aa F3

MecTHeie conpoTueneHua o6p.Tp-aa F10

WepoxoeaTocTe Nogatowero TpYGONPoOB0Aa, M F11

WepoxoeaTocTe 00paTHOro TPYOONPOECASE, M F12 _1]

PucyHok 11.13 - OkHO ceMaHTU4YecKon nHcopmauumn

[nsa obpatHoro Tpybonposoaa BBOAMM aHaNOrMYHbIN 3anpoc.

SRS
¥ 0c

l\ Texywan 3anuck | 3anpoc | Basa | Oreer | » ]
& a
Homep UcToNHMK E F1

HaumeHoBaHWe Hayana y4acTka F2

HaumMeHoBaHWe KOHUE Y4acTKa F3

T nuHa yyacTra, m F4

BHYTpeHHMIt aMameTp nogaiowero Tpydonposoda, M F5 CHANGETO F54
BHYTpEHHMIA AMameTp ofparHoro TpyGonpoeaaa. M FB | CHANGETO F55 i
Cymma Koe . MECTHBIX CONPOTUENEHMIA NOA. TP-4a F7

MecTHBIE CONPOTUBNEHWA NOA.TP-Aa Fa

Cymima Koa . MECTHBIX CONPOTUENEHIWA 06p. Tp-Aa F9

MecTHeIe conpoTHENEHWA 00p. Tp-Aa F10

WepoxoaTocTe Nogaowero TRYGONPOECAE, M F11 _vJ

PucyHok 11.14 - OkHO ceMaHTM4YecKon uHcpopmauum Haxumaem KHonKy

BeinonHutb 3anpoc
OnameTpbl, nogobpaHHble B peaynbTaTe KOHCTPYKTOPCKOro pacdeta, Oyayt
3anncaHbl B MOMs, ONMCbiBawWue anameTpbl TpybONpoBOAOB AN HanagoO4yHOro u

NMOBEPOYHOro pacyeToB A1l BCEX Y4aCTKOB TPpyOONpoBOAOB A4aHHOW TEMSIOBOW CETU.
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12AHAJN3 PE3YJIbTATOB PACHETA

Kak 6bl HM TpyaoemMok n gosor 6bin npouecc BBOAA TONOMOrMM PacyeTHOM CETU U ee
aTpUOYTUBHbBIX AaHHbIX, OCHOBHAA 4acTb paboTbl BbINOMHAETCS OoAuH pas. PacyeTtbl xe
MOryT BbIMNOMHATLCA MHOFOKpaTHO, M OT yaoGCTBa aHanu3a pesynbTatoB BO MHOMOM
3aBUCUT 3PPEKTUBHOCTL MCMNONb30BaHUS caMux pacyeToB. Bce pesynbTaTbl pacyeTos,
He3aBMCMMO OT MUX Ha3HayeHus, 3anncbiBaoTcs B Tabnuubl. B TabnmMyHom Buage npocmoTp
ThICSIM 3anuCen, BbISIBIIEHWE HEBEPHbIX Pe3yfbTaToB, Bbi3BaHHbIX OWIMOKaMN B UCXOOHbIX
AaHHbIX, OblBaeT [JoBofbHO HeyaobeH. Wcnonb3osaHve [UC BknwvaeT B cebsa
TPagVUUMOHHBLIM  aHann3 Tabnuu: 3anpockbl, COPTUPOBKW, BbIGOpKN. Kpome TOroO,
nonb3oBaTenb MoflydyaeT MOLLUHbIA MHCTPYMEHT MO BU3yanusauuu pesynbTaToB pacyeToB:
Nbe3oMeTpudeckne un TemnepaTtypHble rpaduky, packpacka ceTu Mo  pPasfmyHbIM
Kputepmam, oTobpaxxeHne ceMaHTU4YecKon MHpopmaumm no odbekTam cetTn Ha kapTe. Bce
pe3ynbTaTbl pacyeTOB MOXHO COXPaHUTb B 3fIEKTPOHHOM BMAE Kak cTpaHuuy html,

aKcnopTupoBaTth AaHHble B Microsoft Excel nnun pacnevyataTb, co3gaB OTYeET.

12.1 lNbe3omeTpuyeckum rpacdmk

OOHUM N3 OCHOBHbIX MHCTPYMEHTOB aHanm3a pesynbTaToB pacyeToB ANdA TennoBbIX
ceTen SBNseTCsa Nbe30METPUYECKUIN rpadpmnk. DTOT rpadmk n3obpaxaeT NMMHUN N3MEHEHUS
AaBneHus B y3nax ceTu rno BbIOpaHHOMY MapLipyTy, Hanpumep, OT UCTOYHUKA OO0 OAHOro
n3 notpeburtenen.

—[ocTpoeHne Nnbe3omeTpu4eckoro rpaduka.

—CoxpaHeHne nbe3oMeTpu4eckoro rpaduka.

—CoxpaHeHne nbe3omeTpudeckoro rpadgpumka B Microsoft Word n Excel.

—CoBMeLLeHME NMbe30METPUYECKNX FPacOUKOB.

—CospgaHne HoBOro wabnoHa Nbe30MeTPUYeckoro rpaduka.
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12.1.1 NMocTpoeHune nbesomMeTpuyeckoro rpadumka

MapLwpyT cTpouTCs aBTOMAaTMYECKW, [AOCTAaTOMHO YyKas3aTb €ero HavasnbHbIl  ©
KOHEeYHbIN y3nbl. Ecnu nyTter oT ogHoro ysna Ao ApYroro MoXeT OblTb HECKOSbKO, TO
AOCTAaTOMHO YyKasaTb psg  MNPOMEXYTOYHbIX Yy3roB. [ns  Toro 4tobbl NOCTPOUTH

Nbe30METPUYECKUIA TPAdIUK HYXKHO:

2.MoaBecTn Kypcop MbIWKM K HayanbHOMY Yy3ry M HaxaTb NEBYH KMaBuLly MbILUW,

1.HaxaTb Ha naHenu Hasuraummn kHonky Mouck nyTtum

nocrie Yyero Ha BblIbpaHHOM y3rie ByaeT yCTaHOBMEH KPaCHbIN doriaxok (a).

e =1 [
|

PucyHok 12.1 - MoaroToBKa K NOCTPOEHMUIO Nbe3oMeTpuyeckoro rpaduka

3|'Ip|/| cyweCtBOBaHUN HECKOJIbKMX MapLllpyToB OO KOHEYHOro ya3jia YyCTaHOBUTb

donaxkn Ha NPOMEXYTOYHbIX y3nax cetu (b).

l:') - ;-r

PucyHok 12.2 - NoarotoBKa K NOCTPOEHUIO Nbe30MeTPUYecKoro rpaduka

4.MoaBecTn Kypcop K KOHEYHOMY Y35y U yCTaHOBUTb (praKok OBOMHLIM HaxaTuem
NEeBON KMaBULWIN MbIlWK, B pe3ynbTaTe Ha KOHeYHOM y3ne byaeT ycTaHoBneH hnaxok, a

BblOpaHHbIA MapLIPYT ANst NOCTPOEHUs rpadhmka BbICBETUTCH KpaCHbIM LIBETOM (C).
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PucyHok 12.3 - NoarotoBka K NOCTPOEHUIO Nbe30MeTpuUYecKoro rpadmka

5.HaxaTtb kKHonky Nbe3omeTpmnyecknn rpapmk §| .

Ha nbe3omeTpunyeckom rpaduke otobpaxkatoTcs:

—NVHWA JaBreHns B nogaroLlem TpybonpoBoae KpacHbIM LIBETOM;
—NNHNA JaBrieHnst B obpaTtHOM TpybonpoBoae CUHUM LIBETOM;
—MVHUSA NOBEPXHOCTU 3EMSIN KOPUYHEBLIM LIBETOM;

—NNHUA CTaTMYeCcKoro Hanopa rofybbIM NyHKTUPOM;

—NWHUA JaBrEeHNs BCKUMAaHUS OpaHXeBbiM LBETOM.

Yaen NuHedHoro
rpachuka

OfnacTb NMHeRHOro
rpaduka

MaHenb
WHCTPYMEHTOB

lMbe30METPMECEHA TPaPHK

Parin = | [ - c::'|1EID‘Z v” &b [ & L2a | B [loraraaprhanl
a0 =
75
il
63
&0
25
= a0
= 45
=)
=
T 35
an
25
20
18
10 TR
3
v ]
Tf:ﬁ"‘”e”““a””e TR TK-2 TE-3 TK-& TH-18 TE-20 TK-35 Thy =
I E
MNnanka nameHeHns Mepewmeljaeman nnaHka
\_{ E‘]Sgﬁ:::m paamepa ofinactu _{ Lﬂu::ztioro _{ M3MEHEeHUA pasMepa
33roNoBKa LUKaNLHOr obnacTeil WKankHoro 1
rpadmka rpadvka rratuka nNKHeiiHoro rpatukos

PucyHok 12.4 - OKHO Nbe3omeTpu4yecKoro rpacpuka

MaHenb uHCMPYMeHMoe Nbe3oMempuUYecKo20 2paghuka:
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" | - knonka 0BHOBREHNS nK pobasneHus rpaduka, 4nga Bblbopa HaxaTb e
BbiNaBLleM MeHI0 BbibpaTte OBGHOBUTbL A8 NepecTpoeHusa rpaduka nocne U3MeHeHus
nyTM WNn nocnensmeHeHns napameTpos, unu Bblbpatb Ao6aBuTb Ona gobaBneHus
HOBOro rpadmka K CyLiecTBylLleMy, Npu 3TOM NepBbin rpadmnk ByaeT oTobpaxaTbes

3aTEHEHHbIM LIBETOM.
oo
- KHOMKa pas3BopoTa Mbe3oMeTpuyeckoro rpadmka. MeHsiloTca MecTamu
Hayano u KoHeL nyTn rpaduka.

| 100% =| -

- U3MeHeHue pasmepa rpaduvka. [1ns Bbibopa pasmepa HaxaTb n

Bbl6paTb Xenaembin pa3Mep B npoueHTax oT MCXOO4HOrO.

- KHOMKa Bblbopa NpuHTEepa 1 3anycka neyaT Nbe3oMeTpPUYecKoro rpaduka.

Nbe3oMeTpuyeckoro rpaduka.

- KHOMKa npeaBapuTENIbHOrO MPOCMOTpa CTpaHWULbl pacnevyaTbiBaemoro

by

- KHOMKa pegakTtnpoBaHnA mMaketTa CTpaHuubl, U'SMEHEHNE OpUeHTaunn JInCTa,

N3MeHeHUs1 pa3Mmepa Mnonen CTpaHuLbl.

4

- n3mMeHeHue wabnoHa rpaduka.

| (CTaHASPTHAsR) v
- OKHO Bblbopa wabnoHa

-

Nnbe3oMeTpun4ecKoro rpachKa,,qnﬂ Bbl60pa HaXaTb M B BbinaBwiemM MEHH Bbl6paTb

TpebyeMblii WabnoH (Mo yMONYaHUIo UCTIONb3yeTCcs CTaHAapTHbIV WaGnoH).
- KHOMKa CoXpaHeHMs1 HOBOTO LWabnoHa Nbe30MeTpPUYeckoro rpaduka.

EF

- KHOMKa yaaneHus wabnoHa nbe3oMeTpuyeckoro rpaduka.
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12.1.2 CoxpaHeHue Nbe3omMeTpuYecKkux rpadpmkoB

Ana Toro 4TobObl KakoM NMBO Nbe3oMeTpuyeckuin rpaduk Bcerga MOXHO Obino
OTKPbITb U NPOCMOTPEThL, rPatnKn MOXHO COXPaHATb B dpannbl. [N coxpaHeHusa rpaduka
Heob6XxoaAMMO nocne NOCTPOeHMS Nbe3oMeTpuyeckoro rpacdumka Haxatb Pann | CoxpaHuTb
Kak... K coxpaHsemomy rpadmky MOXHO [0DOaBUTb KOMMEHTapuUi unv npumedaHve, ans

3TOro Haxatb ®ann | BapnaHTsbl.

BapwWanTel rpaguka EI

HMEHZII.I.I,HECH BaplaHTEL HofaEuTe

Uaanms

JAAETEH ..

Jakpeme

v

PucyHok 12.5 - lnanoroBoe OkKHO COXpaHeHUs1 KOMeHTapus K rpaduky

HaxaTtb KHOIMKY ﬂ06aBMTb..., noABNTCA OKHO B KOTOPOM 6y,qu npeannoXxXeHo BHEeCTU

KOMMEHTapun K rpagouky.
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x

CospaHeqo:  A1.04.04 18:1R:26

Coxpanun; Dimal

BT M

Mpuraep. KoreerTapri. | ;l

[

Ok, CrreHa |

PucyHok 12.6 - iInanoroBoe OKHO KOMMeEHTapus K rpaduky

Mocne BBoga KoMMeHTapusi HaxaTb OK. CHoBa noOsIBUTCA OKHO BapuaHTOB

rpacpmkoB. Haxatb KHOMKY 3akpbITb Afsi OKOHYaHMS BBOAA KOMMEHTapMeB.

x

e NogaEmTe. .
Tpadwr or 31.03.04 181626
: Mpuragp. KosseHTapuii. UnandTs
SAMETHM. .
JaKpbmb

&

PucyHok 12.7 - ilnanoroBoe OKHO KOMMeHTapus K rpacduky

[ns coxpaHeHus rpacduka c npuMmedvaHusiMu HaxaTb®ainn | CoxpaHuTb Kak...

noABUTCA crnefyouiee amanoroBoe OKHO.
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21|
Harnka: I@F‘iezo j = I':ifE FEE

Fdou ookymeH...

Hraa cparina: IPlimEI.pzd j CoxpaHuTE
=]

Tun eakn | Mb&30METAMNEGKHE FDadHEK [*.pai) OrreHa

It

PucyHok 12.8 - lnanoroBoe OKHO coxpaHeHusi rpadyukoB

B paHHOM oOkHe npepgnaraetca BbiOpaTb nanky M BBeCTM uMMA danna nnsg
COXpaHeHuns nbe3omeTpuyeckoro rpaduka. llocne 3aBeplleHuss BBOga WMMeHW dbanna

HaxxaTbCOXpaHUTb.

12.1.3 CoxpaHeHue nbe3omeTpuyeckux rpacpukos B Microsoft Word u
Excel

[na nepeHoca rpacmka B Microsoft Word nnun Excel Heobxogmumo B niobom mecrte

Nnbe3oMeTpun4eckoro rpacbvn(a HaXaTb MNpaBylo KrnasBully MbllK, NOCIie 4Yero B BbliMaBLUEM

MeHto BblibpaTb BblaenuTtb Bce.
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Mocsomerpreoiirpadee S EET
wun - |- o[ o] S (AL B[ Y
100 LI
90
a0
70
= 80
=
= S0
£ 10
30
20 RonmEEEa s
10 W BEIAENMTE BLE
L BHa » LI
HavimeHOE aHe yana TE-2 TE-18 Tk-19 Th-21 TH-22 MacwTafh. .. TiL ~
Me0esileckan EBICOTA, 12 1 ik 12 15 - . =
Hanop & oSpartHor Gemtien=a

2837 25481 | 2057 26680 2084 SEmEmITTIrEITT T
TpyGonpoBoge, m

Pacnonarseueid Hamop, m T2575  ViMM2 71323 70549 GAGS G6.005 62461 &1

ALMHHE YHACTHS, b 1083 19,08 1623 238 G118 di0.64 1316

JHEmETR YHRGTRS, I 0125 o1 003 .03 ooy o.o7 005

MloTSpm HAM0p= & NoAA0UEM 0473 0S74 0FE1 07T 28&7 | 285 0165

TRYGonpoBoLE, M _I | _ILI
4 3

PucyHok 12.9 - BbiBeaeHue rpacduka

B pesynbTtaTte Becb rpaduk Bblgenutcsa pamkon. [danee, B nobom mecte rpaduka

HaXaTb Ha npaBylo KraBully MbIllN U B BbiNMaBLleM MEHIO Ha)KaTbKOHVIpOBaTb.

Muesovetphueckddrpadr
Poitn v | [B] -~ < [100% -|| & [& [ M|

FonmpoeaTe
20 BblagnHTE Boe 7
10 il
= Eng 3
a -
Macwrat..,
HaMeHOE AHWE Y3ns TE-3 TE-18 TE-19 Th-21 — | TE-24
MenLesm-eckad BEICOTE, M 12 1 1 12 CEOFCTES 15 2

Hanop & oSpaTHOM

2537 25 481 2557 25 E59 258541 2E B2 27 E23 2
Ty Bong0 Goge, w

P& nona raemsii HEMoR, 1 TA5Ts v2m2 528 T0DA48 BBGS BE.O00S  GZAG1 6
T ika yUAaCTES, 1053 1408 1623 236 G145 50.64 1516
THEMETE YUSCETES, M 0125 o1 oos 0.0& onor o.or o.os

MOTEQM HANOPKE B NOGA0LEM

0475 0574 0 6&61 0T >rHET 263 0163
TEry BorEn B o,

Kl

PucyHok 12.10 - KonupoBaHue rpacduka

OTtkpbITe Word unu Excel, yctaHOBUTb Kypcop B HEOOXOAMMOM MeCTe OOKYMEeHTa,
Ha)kaTb MpaBylo KNaBuLLY MbIWK U B BbiNaBLLIeM MeHI0 HaxaTb BctaButb. Takxke nmeercs

BO3MOXXHOCTb BCTABUTb LUKaNbHYH YacTb Nbe3oMeTpuyeckoro rpaduka B Tabnuuy Excel,
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ANs 3Toro BblgensieM obnactb Tabnuubl rpaduka, KOTOPYH HeobGXoAMMO MepeHecTw,
HakaB Ha NeBYyl KNaBuLLYy MbilW, W, YOEPXUBas ee, pacTarnsaem obnactb KOnmpoBaHUS

A0 HeOBX0ANMbIX pa3mepos.

Pain | [H] - o> |100% "“@E&@Lﬁl =] | e
100 d
90
a0
0
= &0
g zo
z
& a0
in
20 7
10 il
a [ -]
HammieHOEaHME y3na TE-3 TE-15 TH-19 TE-21 Th-22 TH-23 TE-24 To =
Meojesueckas BeICOTS, 12 11 1 12z 13 14 13 |
IREIESS B G P37 254R1 2557 25683 258M  RE24 |7z O
TRYBOMPOEOfE,
Pacnonarsshield HamaE, Ta.a¥a F2012 71329 Ts48 G965 BE.009 62161 =3
JNHHS YYScTRS, M 10.93 1908 16235 23K E1.19 S0.64 1516
AManeTy yHacTE:, 0125 01 008 0 0d o7 0.a7 0.0s
NIRRT R (3 AT 0473 0574 0A 07T zEAT 265 0165 -
TewRARBARESRE M J I
q 3

PucyHok 12.11 - BbigeneHue o6nactm

Ha BblgeneHHon obnactn tabnuubl HaxaTtb npaBylo Knasuly MbillX 1 B BbllMaBLIEM

MeH0 HaxaTb Konnposartb.

Moesomerproeckwirpadsncc =l -1
Pain | [3] - o [100% || &[4 L2 | bE] =] oMl =
100 ;I
a0
20
70
= &0
-
g S0
% 40
30
20 2
10 f
0 =
HamrasHo B sHueE yana TH-3 TE-18 TH-19 TE-21 Th-22 TH-23 TE-2% T 4
Me0fesMUECcKS A BEICOTS, M 12 11 ihl 12 13 14 15 2
RIERER © @ISR 2537 25461 2557 25600 20001 pmmme oo Iz
TwGonpoeoLe, m
Pacnonaraskibii Hanog, m F2575 72002 V1323 70548 GAGS BLILSMMTE ECe G
JNUHE Y USCTES 1 1083 19.03 1623 236 G118 —
TWEMETE YMacTrS, W 0123 04 0os 0.03 ooy B *
m Macwran. ..
CTER N HAMOES § NOARS LAt 0473 0&4  0BE1  0M7 2Eer | o
ToDNOONENIA /M ﬂ CBDM"ETBa f

PucyHok 12.12 - KonupoBaHue BbigeneHHou obnactm

OTkpbITe Microsoft Excel, yctaHOBUTb Kypcop B HEO6XOOUMOM MeCTe OOKYMeHTa,

HaXaTb NpaByto Knasuily MbillX 1 B BblilaBleM MEHIKO HaXaTb BctaBuTb.
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12.1.4 CoBMelleHMe Nbe3oMeTPUYeCKUx rpadmkoB

I'Ibe3omeTp|/|quKV|e I'pa(bVIKVI MOXHO COBMeLWlaTb, AJiA 3TOro Mnocre noCcTpoeHnd

v . -
nepeoro rpacpvn(a OTMETUTb HOBbIN NYTb MOCTPOEHUA N HaXXaTb Ha J KHOMKN _|_|, B

- G | 100% |

OBHOEHTh

BblMnaBLleM MeHK HaXaTb HOGaBMTb .

Mbesomerpuvecrwirpadwe =l - lx
CPaﬁnv|vCD 100% '”é@.%ﬁ|¥| LI@ &
=
o=
fl
| =4
[
4 B
73
=
HaumeHo B aH1e y3na Tk-10 TK-11 Tk-12 Tk-9 HC-1 Tl 4. TR-13 Tk-16 B
MeopesuHeckaa BeICoTa, M 14 15 16 13 25 11 H 17
Hialop:s ofipaTHoN 26082 26383 26719 25392 42002 | 25544 | 42526 46056
TPYBONPOBOAE, M
Pacnonarasmelil HaNop, M 63.561 68385 67076 72413 93007 T211 49.021 35.737
JniHa y4acTra, i 2491 36.67 3265 12.32 7254 8993 5.36 =
[ - . - s

PucyHok 12.13 - CoBMeLyeHMe Nbe3oMeTpuieckmx rpadmkon

Ha npuBeneHHOM Bbille pUCYyHKE BMOHO, YTO MepBbI rpaduk npopucoBaH Gonee

TYCKNbIM LIBETOM, @ BTOPOW rpadunk bonee ssipkum.
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Takke MOXHO COBMeELlaTb TOSMIbKO YTO MOCTPOEHHLIM WM COXPaHEHHbIA paHee

rpacoukn. Ons aTOro B OKHE Nbe3omeTpudeckoro rpaduka Haxatb®ann |OTKpbITh...

‘ Falin -.-|--l:

T pPEITE. ..

COxpaHHTE. ..

CO¥paHMTE Kak. ..

BapraHTel. ..

KoHDHryYpaiem. .
, NOABUTCA criegytoLee AManoroBoe OKHO.

2|
Danka: I i Piezo j - ck B9+
.I-'—.'.I:'In L=l 1:|:|:
Aran parina: IF'rimer.pzc: j Orrpemrs I
Tun qrafinoe: II'I BEZOMETRHIECKHE FpadHEH [ pas) j Orviema /l
%

PucyHok 12.14 - OKHO OTKpbITUSA rpadmka

Hantm Ha pgucke ann CcoxpaHEHHOro paHee Mbe30MeTpUYEecKoro rpaduka,
YCTaHOBUTb Ha HEM Kypcop Mbilwn U HaxaTbOTKPbITb, NOCME Yero Ha 3KpaHe NosABuTCSA

COXpPaHEeHHbIN paHee rpaduk, NPOPUCOBAHHLIN TyCKNbiM UBeTOM. [anee ykasaTb MyTb

- #]
HOBOIO rpacpvn(a N HaXaTb Ha J KHOMKN , B BblNaBlWEeM MEHI

- o | 100%

OfHOEHTh

fobaEkTE

HaxxaTb[Job6aBuTb CoxpaHeHHbIN rpaduk U HOBbIM rpaduk 6yayT

COBMELLEHbI.

11401.0M-1CT.003.002. 223



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

12.1.5 Co3aaHue HoBoro wabnoHa nbe3omMeTpruyecKkoro rpaduka

Hwxe nokasaH BMA CTaHOAPTHOMO Mbe30MeTPUYECKOro rpadinka MCnonb3yrLero no

YMON4YaHuo CTaHAAPTHbIV LWabMoH.

q:am'|.vc::.|mn°xc. 4|§@|}¢|£|W EHET:
100 ]

a0
an
To
EQ
S0
40
a0
o o
10 Gl
1]

HaHMEHOESHHE Yans TE-3 TE-18 Tk-14 TE-21 Tr-22 TK-23 TE-24 Thy &
FEnLEsMHECKEA BRICOTA, I 12 1" " 12 13 14 15 20

Hanop & ofpaTHon
TEy GONPE0EORE, W

Hanop, m

51

25479 255EQ  2SEFE 2597 L8040 ZETIE 27TE 2rt

Facnona raewsii Harop, U 71349 TOTES  TOA03 69323 GOd53  B4TA3  ADO34  AOF
T AHHE YHEETRS, M 1093 19.08 1823 238 E1.19 E0EL 1816
NameETn w-ac TS, M 0125 04 0.03 0.0s o.or o.o7 ons

NEAETER) EE[EE) B MAyEra iz 0473 0574 061 07 2857 285 04165

TRy GONPOEoLE, h -
i ] Kl I _'IJ

PucyHok 12.15 - Nbe3omeTpuyeckui rpacduk

1.0ns co3gaHMsa HOBOro LabrioHa yCTaHOBUTb Kypcop B OKHe BblGopa LwabrnoHa

I I'I|:||-1ME|:|| L
rpacouka 1 3agaTb HOBOE UMS LLABNOHa

.

HaxaTb = ans coxpaHeHust HoBOro wabroHa.

2.HaxaTb kHOMKy pepaktopa wabnoHa i‘m BblbpaTb Crnown pegakTMpyemoro

Nbe3oMeTPUYECKOro rpaduka.

11401.0M-1CT.003.002. 224



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

BoibepuTe HCTOUYHWH JJAHHBIX at £|

Britepire caali, CTPUKTYES W AaHHEIS KOTOROrD GUayT
HCNONEE0ESHE! NEH NOCT PO EHMM Fl:lEl'inHEI.

Oa=op.. |

ak. OTrieHa |

I JMRED T ENN0E0NA CETH

PucyHok 12.16 - OkHO BbIGOpa cnosi peaakTMupyeMoro nbe3omeTpuyeckoro rpaduka

Mo ymonyaHuio BbIOGMPAETCsa CNoKn, KOTOPbIA SIBMSIETCA aKTMBHbLIM B 3arpy>KEHHOW

kapte. Nocne Bbibopa cnosa HaxaTb OK. NosiBUTCS ananoroBoe OkKHO.

P oH 1 ceTka

- Ocu HaseaHue rpaduka;

Kpusbie

[#-Av Meonesuyeckan oTMETKa |ﬂbesome'r PHYECKWIA rpadiK

[+- A Hanop & ofparHom Tpytior

(- Av Hanop B nogatouem Tpyt: Bua:

[+~ BeicoTa 30aHui Macwrat no X<

BH- v MaTepu Ha waibe Ha noa: (% fes macwraba [pasHoMepHBIe oTcHeTsI)
[#-Av MNoTepu Ha waibe Ha ofp:

: " nonGupaTs aBTOMATUNECKM
TatGauua
3| HaureHosaHue ysna " conopats macurad 1: I

[+ [eogezuyeckan BeicoTa,

Hanop e oSparHoM TpyGor
Pacnonaraemeni HaNop, b ¥ nonGupark aBTOMETUMECKM

NavHa ysactka, m 4 ' cofnoaate MacwTas 1: |

macwrat no'Y:

-

[+

[+ = [uameTp yyactka. m

[+ = MoTepu Hanopa & NogaKLL Drer yuacros

[+ = MoTepy Hanopa & 06paTHE (* Gparb © KapTbl

[f = CropocTe ABMKEHWA BOAE  Gpare ua rona |
#- = CropocTb AskikeHua soat ¥

4 »

| oK I OrhieHa I ﬂpm:.tfﬂwb]

Z

PucyHok 12.17 - OKHO HacTpouku rpacuka

B neBom yacTm [uanoroBoro OkHa pacrnornaraeTcsi AepeBO HacTpoek, KoTopoe
coCcTouUT u3 Tpex pasgenos: 1) MNpaduk; 2) Kpusble; 3) Tabnuua.

1.Pa3den paghuk

YCTaHOBMB  KypcOp  MbIWKM  Ha  3aronoBok [paduk, MOXHO HacCTpOUTb
MacwtabupoBaHue rpaduka: macwtabmMpoBaTb BPYYHYO UMM aBTOMaTUYECKM MO Oocn X U
Y. MNpn macwrabupoBaHum rpacdumka BolbnpaeTca cnocob onpeaeneHns AnuHbl yyacTka -

no MaCLIJTa6y C KapTbl Unn No 3Ha4YeHuto, 3anmMcaHHoOMYy B norne 6asbl gaHHbIX MO y4acTKam
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ceTn. Hwxke nokasaH npumep rpaduka WUCMOMb3YOLWEro aBTOMaTUYeckuin noadop

Macwtabanoocn XunY.

=| - x
Fain -|.-c.‘:-|].DD% il%&l}g|£ll‘lpnmep ;l@@'(
100 ﬂ
an
a0
0
= 6o
o
S 50
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10 77z % ;
o =
HammeH g aHmMe y3na T TE- Th. TK-2® TH-22 TH-23 TH TiyiH. -
ME0A &3 HHECK AR BRICOTS, M 111 11 12 13 14 18 20
RTiE € SR 2L 252 25 2570 25040 26733 27 27401
TRYEOMPOE DR, M
Pacnonaraemein Hanop, i dOF07 700 B35z BB.4AS3 G4.7a3 G0 E06
L NHHS wUEC TS, M 11900 16, 236 6119 G064 15
OHamMeETR YHacTRS, M 001 00 008 007 0.07 nr

MoTepi HaNopa & NOASIOLLE 0 057 06 0717 2867 285 0

TD':."EEII'IDCIED.‘J,B, Tl : : ° ) . o -
« E

PucyHok 12.18 - Nbe3omeTpuyeckui rpacduk

Mpun xenaHun 3agaTtb MacwTab rpadmka BpyyYHyr0 HEOOXOOMMO YCTAHOBUTb TOYKY
HanpotuB cTpokn Cobnogatb mMacwTab M B OKOLWKE chnpaBa BBECTM C KraBuaTypbl
@ lcotmanare macur=6 - [1000
Tpebyembii macuTab , MOCne 4yero HaxaTb
MpMeHUTb.
YcTaHOBMB Kypcop Ha noAsaronoBok POH M ceTka, MOXHO 3ajaTb napameTpbl

oToBpaxeHnsa poHa n ceTkun rpaduka.
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I'padwmi - HoBbin 3

pa®ux

=
Ocu
Kpusbie
[=l- A eogeanyeckan oTMETKS

- DfbexTer

o Crune

= HagnueK

“o Wpnepr

Av Hanop & ofipatHom TpySol
v Hanop B nogatowem Tpyé
v Bricora 3gaHui

PoH U cetka
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userpame [ |
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4
PucyHok 12.19 - OkHo HacTpouku rpacduka Paspgen Mpaduk

YcTaHoBMB KypCOp MbIlN Ha Nnoa3arosioBOK Ocn, MOXHO W3MEHUTb napamMmeTpbl

oToGpaxeHnsa ocen X n'Y.

paduk - HoBbiA I

INpapux

- POH U CeTKa
Oc]
KpuBbie
¥ A MeoneaMyeckan OTMETKE
Av Hanop B oSpatHoM Tpytol
[+~ Hanop e nogawowem Tpyt:
A BoicoTa 3aaHui
[#- A MoTepH Ha Wwalibe Ha noas
A MoTepu Ha waiite Ha obp:é
Ta6auua
= HaumeHoBaHue yzna
= [eogesuyeckas BEICOTE, t
= Hanop & ofpaTtHoM TpyGol
= Pacnonaraembiéi Hanop, b
Tnura yuacTka, m
= [1UaMETP YUacTKa, M
= MMoTepud Hanopa & Noaaiu

[+- = lNoTepy Hanopa & 06PaTHC
= [CkopocTe ABUKEHWA BOAE
[+ = Ckopocte genxenus soae Y.
4 »

~Oop X
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PucyHok 12.20 - OKHO HacTpouku rpacduka

Mpyn HaxaTuM Ha CUMMBOM «+» CreBa OT NOA3arofioBKka pacKpbiBaloTCA
[AOMNONMHUTENbHbIE MYHKTbl HacTpoek. YCTaHOBMB Kypcop Ha cTpoky Ocb X, MOXHO
HacTpouUTb napameTpbl OTOOpaxeHust ocu rpadmka, Takume Kak: CTUMb  JIMHWK
oToGpaxatLen oCb, KONMYECTBO WU BHELLHWUIA BUA OENEHUN OCK, BHELLHWUIA BMA 3arofioBka

WKanbl. AHanNorn4yHble HaCTpOVIKM npousBoaATcAa ang ocu Y.

paduk - HoBbliA _ x|
paduk -] Ock X - OcH ‘
PoH 1 ceTka
Bua Henexus:
[ orofipaskars WKkany IV ocHOBHBIE & Hapysky
™ AuHWa WKans: IV npomesurowrsie ¢ BHYTPS
Kpuebie IV nognvcu

[+ Av Neogesnyeckan oTMETKE
[+ * Hanop B ofipatHomM Tpycoi

[#- v Hanop & nagatow em TpyGs user: ,T.m]zl TONWMHHE Ha 3KPaHE: m
-7V Beicora 3aaHWiA

- Av MoTepu Ha wakibe Ha noa: TOAWMHHS NPU NEYaTH. 10,1 tra 3:
[+ Av MoTepu Ha wakite Ha ofp:
Tatnauua
HaumeHosaHue yzna
eogesuyecKan BeICOTa, ||
Hanop & ofpatHomM TpyGot
[+ Pacnonaraemeni Hanop, ~
+-= [miHa y4acTka, M

HuarmeTp yyactra, m
[#-= [loTepy HaNopa B NOA3OW
[+ = lNoTepu Hanopa B o6parH Y
4 >

Crune numHui

3aronoBoK WKkans!

[ orofipaskars 5aronoBoK

o |
L

I noseps rpaduka

Il

| 0K I OrteHa [1puMeERUTE ]

PucyHok 12.21 - OkHO HacTpoWku rpacuka

Mpn HaxaTum Ha CMMBON nMfCa Ccreea OT [MOA3arofioBKka pacKpbiBaKTCH
AOMNONHUTENbHbIE NMYHKTbI HAacTpoek. [pu ycTaHOBKe Kypcopa Ha noAasaronoBok HTepsan
MOXHO HacTpOUTb MWHTepBanbl 3HA4YeHUM OCen W pasMepHOCTb wWkanel. WHTepsan
3Ha4yeHMW no ocu X Henb3Aa WU3MeHUTb npu BbibpaHHOM pexume 6e3 macwTaba

(paBHOMEpHbIe OTCYeThI) B pasaene paduik.
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CETTEE—
INpadux A WHrepsan - Ocb X - Ocu

POH U CeTKa

= Oce Y
WHrepean
KpuBbie
- [eonesHIeckan OTMETKS
[+ " Hanop & ofpatHom Tpydol

WHrepsan sHaqerwit
I— MUHAMaNbHOE SHEYERUE lasTo]
[T MakecumMancHoe sHadeHde l\&[.TE\}

I UeHa ApoMERUTOYHBIR AEAEHIA [aeTal

GEHBIX AEAEHWN

X

1] MatiTan

¥ v Hanop B nopatowem Tpyéi
[#- ™ BeicoTa 303HUN

[+ v [oTepy Ha Wwaite Ha noa:
- MoTepd Ha waibe Ha ofp:_|
Tabauua

i+ = HaumeHosaHue ysna

#= I'eo.uesuuec&an BbICOTA.
= Hanop e ofpaTHOM TpYGo!l

PasMepHocT Wkanb:

1 ea. wkankl = |1 000 IMM ZI

!

[ﬂ

[+ Pacnonaraemoli Hanop, b
# = IavHa y4acTka, M

[#- = Nuamerp yuactka, M ¥
4 »
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PucyHok 12.22 - OkHo HacTpouku rpadumka

OrmenHa I [ pUMEHUTE

4

Mpwn BbIGOpe noasaronoBka MHTepean ans ocu Y B pasgene [ononHUTENBHO MOXHO
BKIMIOYUTB\OTKIIO 4nTb oyHKUMO Bcerga oTtobpaxaTb HOMb B AManasoH wkanbl. [lpu
ybpaHHON ranoyke Honb oToGpaxaTbCca He OyaeT, NpuM 3TOM MWHUMAaNbHOE 3Ha4yeHue
wkanbl Y 6ynet nogobpaHo aBTomMartmyecku. [aHHas dyHkuma ygobHa npu 60nblumx
3HAYEHMUSX reode3nyeckmx OTMETOK. BpyyHyo HaCTpOMUTb MakcMmMmarnbHble U MUHUMArbHbIE

3Ha4YeHuA WKaribl MOXXHO B pasaerne MHTepBaJ'I 3Ha4YeHUN.

T =

Ipadmk - MHTepean - OCL Y - OCH
- PoH M cETRa —

= Ocw WNHTEpEA N SHAYEHH

El Dst i I rubmanERDE 3HauRHE: I[.aBTu]

i - Wrrepsan

- Ooe ' I MERCUMEAEHOS SHAYSHME: [agTa)

- Wrrepsan
e I™ weHa DCHOEMS IR deneHul: W
KpuBuie
[+]-* [e00EaHIECcK A OTHETRE I WeHa OpOM ey TONHER LenEHH [aETal)
- Hanop & ofparHom TRyt
& 7 P e I macwras: 1: |[aeTa)
[+]-* Hanop & nogamwer Tpyt =
[#l-Av BricaTa anamui FastEpHOCTE WEA B!
[+]-* MNorepM Ha wakbe Ha noa
1 en. weans = |1000 il
[+]-* MNorenM Ha Wakte Ha obF— I IMM —I
Taﬁ:"“'a Nononxkren=Ho:
[+]-= Haumerosarue ysna . :
[1]- = lNe0eaHiEcKaA BRIGOTA, ¥ Bcerna EKn0uaTE HOME B GUANES0H WEA N8
[+]-= Hanop & obparHar TpyEe
[+]-= Pacnonaraembsi Hanop,
[~ E Nnura yiacTra, m
'| = Muarasrn guarry M_I_I
0k I OTrieHa I MpuraeruTe |

4
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PucyHok 12.23 - OKHO HacTpoWku rpacuka
|-|pl/l YCTaHOBKE KypCcopa Ha 3arojioBoK KpVIBbIe MO>XHO Bbl6paTb COCTaB

oTobGpaxaemblX KPMBBLIX Ha Mbe3omeTpuyeckoM rpaduke. Mpy XenaHuM CKpbITb Kakyto

nn6o KprByo Heobxoaumo ybpaTh ranoyky cneesa oT HauMeHoBaHUS TPeGYeMOoN KPUBOWA.

rpabwrommii _>.q
Foaow B

-~ PoH U ceTra

Ocu MNokasbiBars: g KpMBble = CTRoKY Tatamue! No6asurs |
B | Hassarue | T

[#- Av lecgesuveckan oTMETKE /v r A EnnTE

B~ Hanop B o8pariion Tpusa EOAESMNECKEA OTMETRE -

Bl A Harop & nogaioleM Tpys: v Hanop B oSparHoM TpyGonposoae CeodcTES |
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PucyHok 12.24 - OKkHo HacTpoWku rpacuka

Z

npl/l yCTaHOBKE KypcCOpa Ha noa3arosioBok ¢ HamMeHoBaHUEM KpMBOI?I, Harnpumep

Hanop B obpaTHOM TpybonpoBoae, MOXHO OTpeAakTUpOoBaTh BUA U Ha3BaHUE KPUBOM.
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PucyHok 12.25 - OKHO HacTpPOWKH

o
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Mpun ycTaHoBKe Kypcopa Ha noas3aronoBokOOBHEKTbI MOXHO BblOpaTb 0O6bEKTbI CeTH,

ANS KOTOpbIX 6yayT 0TOBpaxaTbCs TOYKN KPUBOW.

rpapuk - HoBBIA x|

Mpaguk Ob6uexanl - Hanop B obparHom TpyGonposone
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PucyHok 12.26 - OkHo HacTpoWku rpacmka Pazgen Kpusbie

A

Mpu ycTaHoBKe Kypcopa Ha noasaronioBok CTunb BHELWHWIA BUA BbIOpaHHOW KPUBOMW.
MOXHO HacTpouTb LBET, TOSLWMHY KPUBOW, a Takke oToOpaxeHue y3noB kpueow. [Ons
oTobpaxeHust y3nos Heobxoanmo ycTaHOBUTL ranoyvky OTobpaxaTb y3nbl, 3agatb hopmy
y3na, HaxaB Ha - B OKoLKe pbopma 1 BbibpaB BMA CUMBOIIa KOTOpbIM ByayT oTobGpaxaTbca

yanbl. CnpaBa B okoLLke Pa3aMmep MOXHO 3aaaTtb BENUYMHY BbiIGpaHHOro cumBeona.
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PucyHok 12.27- OkHo HacTpounku rpadumka
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Hwxe Ha pUCyHKe BUOHO pe3ylibTaT BKIMKOYEHHOIo napamMmeTpa OTO6pa)KaTb Y35bl Ha

KpmBon Hanop B nogatoiiem Tpybonposoae.

MNbe30HETPHYECKMWA Fpadiki =l -1x]
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PucyHok 12.28 - Nbe3oMeTpuyeckuin rpacuk

B paspene LUTpmxoBka MOXHO ykasaTb 06nacTb M BHELUHWA BUA LUTPUXOBKKU, ONS
3TOro BbIbpaTh TUM WTPUXOBKK: @) HET; 6) 4O ocu X; B) 4O APYron KPMBOMW; ) Ha 3a4aHHYH
WwupuHy. Mpun BbIOOpe TUNa Ha 3aJaHHYK WUPUHY HUXE HeobXoaMMO yka3aTb B MM
LUMPUHY LUTPUXOBKK, @ Npu BbibOpe Tvna 0O OPYron KpMBOM HEOBXOOMMO yKa3aTb KPUBYHO
[0 KoTopon 6yaeT ocCylecTBNATbCA LWTpUXoBKa. B okolwike LBeT MOXHO BbiOpaTb uBeT

LUTPUXOBKWN, B OKOLLKE CTUJ1b Bbl6paTb TUMN LWUTPUXOBKN.
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PucyHok 12.29 - OKHO HacTpouku rpacuka
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb

CUCTEMbI TENNIOCHABXEHWUA rOPOJA. NPUNOXEHUE 2

Hwke Ha PUCYHKE MOXHO YyBUOETb pe3ylibTaT LWTPUXOBKMN OT KpVIBOVI Hanop B

nogawouiem TpybonpoBoze Ao kpmson Hanop B o6paTtHOM Tpybonposoae.
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PucyHok 12.30 -

NMbe3omMmeTpuyeckuin rpacmk

Mpy ycTaHOBKe Kypcopa Ha Moa3arofioBok Haamvcy MOXHO BKMUMTL M HACTPOUTb

oToOpaxeHne Hagnucen Ha Nbe3oMeTpuyeckom rpaduke. B cTpoke BapmaHT BbibupaeTtcs

TMN Hagnucu: a) HeT Hagnucen; 6) npocTble Oupku; B) BUPKM C TeHblo. B cTpoke uBeT

(bOHa N UBEeT paMKn HaXatnem Ha Bbl6|/|paeTCFI uBeTt (bOHa n paMKmn Hagnucu. B okHe

HaKIoH Bbl6|/|paeTCFI opneHTauma Hagrnnmcm OTHOCUTEeJSIbHO TOYKM Ha rpacbvn(e: nnoéo

YKa3bIBETCA MbILLKOWN B OKHE o6pasu,a cnpaea, nmbo ¢ KrnaBmaTtypbl BBOAUTCA Ha CKOJIbKO

rpagycos HeobxoaMmo NnoBEPHYTb HAAMUCb.
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PucyHok 12.31 -

o]

OtiveHa |

OKHo HacTpolku rpacuka Pasgen KpuBbie
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ha pucyHke HmXe MOXHO YBMAETb pe3ynbTaT BKMYEHUS pexmma oTobpaxeHus
Hagnucen Ha rpadgvke. Ha rpacduk Gbinu BbiHECEHbI 3HAYEHWA Haropa B MoAdaloLlem

Tpy6onpoBoae B Y3M0OBbIX TOYKAX CETU.
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YcTraHoBMB Kypcop Ha rnoasaronoBokLLpudT, MOXXHO HAacTpouTb NapamMeTpbl WwpudTta

PucyHok 12.32 - Nbe3omeTpuyeckum rpadpumk

BbIBOOMMBbIX Ha rpadouK Hagnucen.

x|
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PucyHok 12.33 - OkHO HacTpoiku rpaduka Pasaen Kpusbie
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

|_|pl4 yCTaHOBKe Ha 3aronoBokTabnuua MOXHO Bbl6paTb COoCTaB

Kypcopa
oTobpaXkaembix 3Ha4YeHUI B LUKANbHOW YacTu Nbe3omeTpuyeckoro rpaduka. MNpu xenaHmm
CKpbITb Kakoe nmMbo 3HayeHne Heobxoaumo ybpaTb ranoyky crieBa OT HaMMEHOBaHMS

Tpebyemoro 3HadeHus.
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| 0K I OtmeHa [1 pUMERUTE :
A
PucyHok 12.34 - OkHo HacTpoWku rpacuka Pasgen Tabnuua
Mpn ycTaHOBKE Kypcopa Ha MNOA3arofloBOK C  HavMEHOBaHWEM  KPUBOM,

HanpmmepHammeHOBaHme y3na, MOXHO OTpeaaktupoBaTb BWO W Ha3BaHME BbIBOOUMbIX

3Ha4YeHUU B LUKanbHOW YacTu rpaduka.
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2
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PucyHok 12.35 - OkHo HacTpouku rpacmka Pazgen Tabnuua

A

Mpu ycTaHoBKe Kypcopa Ha nogsaronoBok O6beKTbl MOXHO BblOpaTb 06BHEKTLI CeTH,

ANs KoTopbix 6yayT oTobpaxaTbCs 3HayYeHus nonen 6a3 AaHHbIX B LUKANbHOW 4acTu

rpadumka.
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PucyHok 12.36 - OkHo HacTpoWku rpacduka Paspen Tabnuua
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

YcTaHoBUB Kypcop Ha noasaronoBoklUpudT, MOXHO HacTpouTb NnapamMeTpbl WpudTa
BbIBOOUMbIX B Tabnuuy 3HayeHui. [aHHble napameTpbl MOXHO W3MEHSTb AN BCeX

3Ha4YeHun Tabnuubl.
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7

PucyHok 12.37- OkHo HacTpounku rpadumka

Pasgen Tabnuua. OTpegaktnpoBaB wWabnoH nNbe3oMeTpudeckoro rpacdwmka,

HaxaTbl[1IpUMeHNTb, ANSA NPUMEHEHMS1 HOBbIX HacTpoek, aanee HaxaTtb OK ans Bbixoga v3

e

pefakTopa WabnoHa 1 HaxaTb = AN COXpaHeHUst U3MEHEHUN.

12.1.6 BbicTpasa HacTpoWka Nnbe3omeTpu4veckoro rpacuka
BonbwurHCcTBO Hambornee HeobBXoOMMbIX HACTPOEK Mbe30METPUYECKOro rpagwumka

MOXXHO M3MEHUTb C NMOMOLLUbKO KOHTEKCTHOIo MEHIo, AId 3TOro Hy>XXHO B nobon obnactn

rpacpmka HaxaTb NPaBYO KNaBULLY MbILLN.
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BrigenuTe BCE

B, 3
M acwran...

K pHELRIE. ..
CeoACcTEA

PucyHok 12.38- KoHTEKCTHOE MEHI0

Boigenutb Bce - BblgeneHve Bcen obnactM nbe3oMeTpuyeckoro rpaduka ans

konunpoBaHus B Microsoft Word unu Microsoft Excel.

Bollendre BCe

¢ BETEHETE NP HANDHEHHH

M acwmas...
v T atnuua
k. pUHELIE. |
CEOMCTES
PucyHok 12.39- KoHTEKCTHOE MEHI0
BVIFI, -> 3aTEH$ITb l'IpVI HanoxXeHuum - I'Ipl/l coBmMeLlleHnn HEeCKOJTbKNX

Nbe30MeTPUYECKMX rpachnKoB MOXHO BblOpaTb, OyAeT N MOCTPOEHHbIN paHee rpaduk
3aTEHATLCSA UMK HeT.

Bug -> Tabnuua - C NOMOLIbD OAHHOM ONUUM MOXHO BKMKOYATb M BbIKMOYaATh
oToOpaxeHne TabnmMyHyo (MNK WKanbHy) obnacTb rpaduka.

MacwTab... - HacTponka MacwTtaba no ocaM rpaduka, a TakkKe BKIIYEHME U
OTKItOYEeHNe 0ToBpaxeHnsi HyNneBoOn reoae3nyeckor OTMETKM Ha rpadmke.

KpuBble... - HacTporika oTobpaeHusi KpUBbIX B JIMHEMHOW o6nactv n TabnuyHbIx

AaHHbIX B LWWKaNbHOW YacTu rpaduka.
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12.2 OToGpaxeHue cCeMaHTU4YeCKOM WHcpopmauuMnm no OO6BLEKTaM Ha

KapTe

IOna ypnobctBa aHanmMsa pes3ynbTaToOB pacyeTa MOXHO BblBOAUTb aTpUOYTUBHbIE
AaHHble Mo obbekTam Ha kapTy. OQHOBPEMEHHO Ha KapTy MOXHO BbIBOAWUTb HAZNMUCK MO
BCEM OOBbeKkTam, Npu TOM AN Kaxdoro Tvrna obbekTa MOXHO BbIBOAUTb MO HECKOSbKO
BapuaHToB Haanucen. [Anga Toro 4tobbl co3gaTb HAAMMUCU HYXKHO:

1.BbizBate guanor CosgaHue Hagnucen (ecnv OH ewe He Bbi3BaH). [1ns Bbl3oBa

BblbepuTe nyHKT MeHo Kapta|OTobpaxeHune aaHHbIX|Co3naHme Haanucen.

51
R smememsm———

BapuanT Haanmcei ]

Tun ofsekra |

— DpueHralua | 1 CTne BUpkU
= ’ Ca) e e
" Bacne arvy. I Aero (" = ‘L BbIHOCHER AMHUS
Haknon | U ‘rpag (- == (* Tun 6UpKu
Casur [ Om [ 0 rpaa User manui . daamrs
™ Mot [0 i N e T
MpospasHocTs |u 3; @ Cnpeexa I
™| Kawwpoe
Basa panHbix _:] Janpoc l _'_J
Bece nana Mona ana eeisoaa
>
<l
<« |
MNpecuke I User I LI
Mocreuke I
TO4HOCTE: G BREKEE

PucyHok 12.40 - QuanoroBoe okHo LLlabnoH Hagnucen

2.M3 Bbinagatowero cnmcka Cnon BbIOpaTb Ccnow, A8 KOTOporo Bbl OygeTe
co3faBaTtb HaAMnMuUcK.

3.B cTtpoke BapwaHT Hagnmcen BmMecTo croBa <HoBbl> 3agaTb HasBaHue Ongd
co3gaBaeMbIX Hagnucen.

4.113 BbinagatoLero cnucka Tvn obbekTa BbIOpaTh TUM, ANA KOTOPOro Hago co3faTtbh
Hagnucu. lMocne BbiGopa Tuna B CTpoKy basa 3arpy3utcs HasBaHMe WCMNONb3yeMOWn
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BblOpaHHbIM TNoM 6asbl OaHHbIX, @ B pasgen Bce nons cnucok nonel OCHOBHOrO
3anpoca 6as3bl.

5.Hagnmcm moxHo co3gaBaTtb No nobomy M3 umerowmxcs B 6a3e gaHHbIX 3anpocoB.
HyxHbI 3anpoc BbiGMpaeTca M3 Bbinagatowero cnucka 3anpoc. Nocne Bbibopa 3anpoca B
pasgen Bce nons 3arpysntcsa cnncok noner BbibpaHHOro 3anpoca.

6.Ha cnegylowem 3Tane Hago YkasaTb KOHKPETHble Mons, KoTopble OyayT

oToGpaxaTbcs B Hagnucu. Mons BeiGupatoTes u3 cnucka Bee nons. [ns Bbibopa nwoboro

5 5 >
Mons NeBow KHOMKOW MbIWW BblAenuTe rnone n Haxmute kHonky = | [ocne aToro ums
BblOpaHHOro nons aobaensieTcs nocnegHuMm B cnvcok Mons ans BbiBoga. Ecnu cnyyainHo

ObIno o6aBneEHO HEHYXXHOE Nosie, TO ANd Toro YTobbl ero nepemMecTnTb 06paTHO B CANCOK

<
Bce nons, Bblaenute ero ¢ NOMOLLbIO NEBOM KHOMKM MbILWN U HAaXMUTE KHOIKY J D,J'IFI

«

nepemMeLLeHnsa Bcex nonen n3 cnucka Nons ans sbiBoAa UCMNOMNb3ynUTe KHOMKY

7.Mpn HeobxoaAMMOCTN MOXHO 3agaTtb npeduKkc, NOcTuUKe, WpPUPT, LUBET WpndTa,
npu3HaKk nepeHoca ANa noneun, crnegywowux 3a 3TUM NofieM U gnd UMgpoBbIX Mnosen
TOYHOCTb (KONMYECTBO BbIBOAUMbBIX 3HAKOB Mnocfe 3andtoun). [ns 3Toro Hago ¢ NoMOLbo
NEeBOWN KHOMKWN MbILIKN YCTAHOBUTbL KYpCOp Ha OAHOM K3 nonen B crnvcke lNons ans BeiBoga
W 3agaTb 4NS HEro COOTBETCTBYOLME NapameTpbl.

8.B paspgene OpueHTauus ykasbiBaeTcsa crnocod® pacnonoxeHuss Haanucm
OTHOCUTENbHO obbekTa. B pegaktMpyemom OKOwKe HakmoH MOXHO 3afjaTtb B rpagycax
yron ons Bcex Hagnucen cnos. Ecnu obbekTbl Cnosi NIMHENHbIE (HanpuMep yyacTku), TO
oTMeTKa onumn BOonb NUHUKM yKaxeT Ha To, YTO Haanucb ByAeT BbIBOAUTCA NOA TEM Xe
YrAOM, YTO U caM NUHENHbIN 06bekT. [Ana nonunuHum Hagnuce ByaeT BbIBOAUTLCS BAOSb
camMoro AfMHHOro oTpeska foMaHon. B aToM cnydvae 3HaveHue yrra u3 okowka HaknoH
Oypet urHopupoBaTtbecs. Onumnsa ABTO Takxe Mcrnonb3yeTca ANs NUMHENHbIX 06bekToB, Npu
yKa3aHMM OaHHOW Oonuuu, B TOM Crlydae ecnu NUHErHbIn 0B6BbekT He OyaeT MOSHOCTbIo
noMewlatbCs Ha 9KpaHe, Hagnucb OyaeT oTobpaxaTbCcA Bcerga B LEHTpe BUAWMOW
obnactu nuHenHoro obbekTa. Takke MOXHO 3afaTb MOMOXeHWe HagnMcen OTHOCUTENBHO
06BLEKTOB Ha KapTe (Bblle-HWXe- crnpaBa-crnesa-no ueHTpy). B okHe CaBur MOXHO 3agaTtb
Ha CKONMbKO MeTpoB OydeT CABUHYTa pamKa OTHOCUTENbHO OObEeKTa W HanpasreHwe

casuvra (B rpagycax).
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OnumaMacwTtab 1:1 no3BonseT YyCTaHOBMTb MacwTtab kapTbl C KOTOpPOro
cosfgaBaemble Hagnucu 6yayT ymeHnblaTtbca. Onuna Omobpaxame O5si KOPOMKUX AUHUU
yCTaHaBnMBaeTCs B TOM Clyyae, ecnu Heobxogumo BbIBOAUTb HAAMUCb HE3aBUCMMO OT
ANWHbI 06bEKTa, K KOTOPOMY 3Ta HaanMCb OTHOCUTCA. OTa OnNuUMsi CTAHOBUTCS AOCTYMHOM
TONbKO AN NUHENHbIX OOBEKTOB.

9.B pasgene Ctunb OGMpkM 3agante CTUMb BLIHOCHOM NUHUM U BUPKM Ons BbiBOAA

Hagnucen. MapameTpbl BbIOMPAOTCS M3 BbiNagalowmUx CrMCKOB, KOTOPbIE OTKPLIBAKOTCS

-
Ha)xaTMeM Ha KHOMKY (napameTp Npo3payHOCTb MCMOSb3YEeTCs TOMbKO ANS PaMKu U

paMKK1 C TEHbIO).

I Cosparve...

10.HaxmuTe KHOMKy , Mocne HaxaTusi NPousonaeT coxpaHeHue

CO3[aHHON HaAMMCWU N CTaHEeT aKTMBHOW OMuUMsi, pacrnonoXeHHasa npaeee CTpoknBapuaHT
Hagnucen. [lpn ycTaHOBKE [JaHHOW ONUMW NPOM3ONAET MOAKMYEHNE CO34aHHbIX
Haanuceu K crnoto.

lMpumeyaHue: Ecnu eam Hado co3lamb euw,e 00UH 8apuaHm Hadnucel 055 Mmo2o Xe
murna obbekma, mo u3 8binadarouieao crucka BapuaHm Hadnucel ebibepume <Hoebil>,
8 Mecmo crioga <Hoebil> eeedume HoBoe Ha3gaHuUe U 3adalime makum e o06pa3oM, Kak

u 0ns npedbidyuw,e20 8apuaHma ece ocmaribHble rnapamempeai.
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Co3ganve HagnuceH 3 _)5]

Cnoii Il‘lpwmep TENN0BOA CETH L] s
BapuaxT Hanmiceit |Bapuam HaQMUCEIA AnA NOTREGUT eneil LI v Hreo D=t M
Tun ofsekra |[Toroetimens ¥l ootk Bt
— DpueHTauua — LT BUpkU

CompaHre

. esew el
" Baoae . = Aero T BiHocHas kU IHDOCTaﬂ 'I
e & OrkpeTh
HaknoH 0 rpaa (L_p (L Tun 6UpKkI Ipamxa 'l 2
Cagmr I 0mM I 0 rpaa User manui I_ 'I X Ynamme
M Macura6 1:1 5243 IEE S (— Q. 3axpere

I™ | BratpeneaTsans KopaTRUR AMHAY MpozpauHocTe 0 ~ Eg) Cnpaeka

i

[ MepenMcars cyWecTBYoWMe Haankey | KawmpoBaie aaHHbi:

Baza aanHe: |ﬂlinTpr:—!51fl’El'lt- _'_l 3anpoc IDCHGEHD{'{ _"_I
Bee nona [Mons ana ebisoga

AﬂDEC Yy3na eeoaa A b3 HalmeH0BaHUe yzna

HaumeHosaHue yzna [200e3M4YECK 37 OTMETKA, M

Homep MeTouHUKE PacyeTHaa Harpyzka Ha oTonneHue, [kan/y
e0ae3UYeckan OTMETKS, M <

Bricora 3naHua notpeturena

Homep creMel noak NloyeHua noTpesuTena &« |

PacueTHaa Harpyska Ha atonaenue, Mkaniy
PacueTHan Harpyska Ha seHTUAAuMIo, Mkan/y
PacyeTtHaa cpeaHaa Harpyska Ha [BC, Mkan/y

PacyeTHan MakcuManeHan Harpyaka Ha MBC, k.

Yucno kuTenei Mpeguke  |Qor= User I_ v I
K.0o POPUUMEHT M3MEHEHUA HAr PYSKI OTONAEHUA

K. PPULMEHT MSMEHEHWA Har PY3KU BEHTUAALMY Mocrduke I Mkandy. Wpudr... '
K.oa UM eHT HeMeHeHWa Har pusku MBC .

MpMsHaK HAMMYMA PErYASTOPa Ha OTONASHWE Tourocte |3 < sHakos ™ neperoe

MrAianak HAMUIAG NEFIADIANEEFA K nANAHA HA |

PucyHok 12.41 - AinanoroBoe okHo LLlabnoH Haanucewn

Ona noakNoYeHNUA/OTKNIOYEHUA HaANMUCEN K CNOK0 HYXHO:
HaxaTb Kapta|OTo6paxeHune gaHHbIX|1ogkniounTb Hagnucu.
[JBOMHbIM  HaXaTMem nNeBOW  KNaBuMLUM  MbIlUM  HA  Ha3BaHMW  HaAMUcu

BKMoYaeM/oTKNo4Yaem ee.
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=] Tennosas cets
=-x] Motpeturent
8 Norpedurend (Id =0

Crpaeka i

PucyHok 12.42 - AinanoroBoe okHo LLlabnoH Haanucewn

Mocne noaknYeHust Haanucen MacwTtabd, ¢ KOTOporo OoHWM GyayT yMeHbluaTbCs,

MOXHO M3MEHUTb. [0Ns 3TOro Hago BKMOYUTb pexnm pengaktnpoBaHuaA Crod, K KOTOpOMYy

Oblnn NOAKMOYEHbl HAAMWUCK, HaXaB KHOMKY F, BKIMIOYNTb pPeXxnm penakTnpoBaHUA

il =]

HaZnucen, HaxaB KHONKy Pepaktop Hagnucen . Y BcexHaanucewn rnosiBATCA TOYKM
NPUBA3KM BbIHOCHOM IMHMM K OOBLEKTY M TOYKM LEHTpa Hagnucen, 3T Touku OyayT
BblOeMeHbl KBagpaTtamu.

Ana Toro, 4ytobbl 3agaTb UMW CMEHUTb MaclwTad yMeHbLUeHWA BCEX BapWaHTOB
HagnuUcen OQHOBPEMEHHO HAAO OAHUM M3 U3BECTHbIX CNOCOBOB yCTaHOBUTL Tpebyemblit
MacwTab kapTbl, W, ybeaMBLUIMCL YTO OHBU3YarbHO NOAXOAUT (HA4MUCKU He 3arpoMoXaatoT

1H

KapTy), HaxaTb Ha MaHesM MHCTPYMEHTOB KHOIMKY . Ho Tak kak kK ogHUM N TEM Xe
obbeKkTaM MOryT NPUCOEOUHATLCA Cpa3y HECKONbKO BapuMaHTOB Hagnucen, TO cucTema
no3sonsieT 3agaTb MacwTad, ¢ KOToporo Hagnucu OyayT yMeHbLuaTbCsl, Kak AOnsi BCEX
BapuaHTOB Hagnucen OOHOBPEMEHHO, TaK M OTAENbHO ANS ornpedernieHHbIX BapuaHTOB
Hagnucen. [0ns 3agaHna unu CMeHbl MaclwTtaba yMeHbLUEeHUS onpeaerieHHOro BapuaHTa
Hagnucen crnefyeTt Tak Xe 3agatb MacwTab kapTbl, a MOTOM MOABECTUM KYpCOp K TOYKe
BbiBOA4A NobOOM Hagnucu [aHHOrO BapuaHTa, LWWENKHYTb MpaBOM KHOMKOW MbIlM U B
NOSABMBLUEMCS KOHTEKCTHOM MEHIO JIEBOW KHOMKOW MbILLM BbiOpaTb NyHKTYCTaHOBUTL 1:1.

OTmeHa paHee yCTaHOBMEHHOro Macwrtaba oTobOpaxeHns Takke MOXeT
npPou3BOANTLCS KaKk ANa  OTAeNnbHbIX BapuaHToB, Tak WM AN BCEX BapuaHTOB

OOHOBPEMEHHO.
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[ns oTMeHbl paHee YyCTaHOBJIEHHOIO MacwTaba YMEHbLLUEHNA BCEX BapUaHTOB

Haanucen ogHOBPEMEHHO criefyeT HaxaTb Ha NaHen MHCTPYMEHTOB KHOMKY

[na oTMeHbl paHee YCTAHOBMEHHOro MacwTaba YyMeHbLUeHUs onpenenieHHoro
BapuaHTa Hagnucen crnegyeT NOABECTU Kypcop K TOYKe BbiBOAa ftobov Haanmcu AaHHOro
BapuaHTa, LWenkHyTb NPaBON KHOMKOW MbILIN M B NOSIBUBLLUEMCS] KOHTEKCTHOM MEHI0 NeBOW
KHOMKOW MbILWKM BblOpaTb NyHKT OTMeHnTb 1:1.

Mocne nosiBNEHNs HaAMMCEM Ha KapTe, WX MOXHO MNepemMecTUTb MO CBOEMY
YCMOTPEHWMIO, ANSA 3TOM0 HY>XHO:

1.BKnounTb pexum pegakTMpoBaHWUs Cost K KOTOPOMY Oblnv NOAKMOYeHbl Haanmcm,

P

HaXaB KHOIMKY .

2.BknounTb peXum peaaktnpoBaHUA Hagnucen, Haxas KHOMKY Peﬂ,aKTOp Hagnucen

1

. Y BCex Hagnucemn nosiBATCS TOYKM NPUBA3KA BbIHOCHOW NIUHUM K O6'beKTy N TOYKH

LeHTpa Haanucen, 3Tn To4kn ByayT BblAeneHbl KBagpartamu (a).

v, PegoceeHko o.14

—{ | —Hreo=5010;
EoT=0.56 MManu

PucyHok 12.43

3.MoaBecTn Kypcop K KBagpaTy LEeHTpa HaamucK, HaxaTb NEeBYH KMaBuLly MbiLUK,

yAepXKnBas KnasuLly nepemectuTb Haanucb Ha Tpebyemoe mecto (b).

T, -Ile,uuceﬁﬂm 014

I J—{Hreo=5010
i GoT=0.56 Meaniy

PucyHok 12.44
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4.0TI'IyCTI/ITb Kiasuuly Mblillin, And OKOH4YaHUA nepemMeLlleHnd (C)

yn. PefocesHKD 0.14
Hreo=501 m:
Gor=0.56 MNkan/y

PucyHok 12.45

Mpy HeobxoamMMocTH NoBy HaAMUCb Ha KapTe MOXHO CKPbITb. NS 3TOro B pexume

fi
pegakTupoBaHusa Hagnucen ( ) LWENKHUTE NpaBOM KHOMKOW MbIWW PAOOM C TOYKOM

|

NPUBA3KM CKPbIBAEMOW HaAMUCK N NEBON KHOMKOW MbIlWN BblibepuTe NyHKT CKpbITh. [locne
npogenaHHoOM onepaunn Hagnuce OyaeT nepedepkHyTa, HO HEBMOUMOW OHa CTaHeT
TONbKO MOCre BbIXo4a UX pegaktopa Hagnucewn. [nsa toro, 4Tobbl HAgNUCL caenaTb ONATb

BMOWUMOW, HAOo npoaenarth TO XXe caMoe, TONbKO BblbpaTh NyHKT OTOOpaxaTb.

. e noceeHKD, 14|
Hreo=101;
CoT=03T

PucyHok 12.46

12.3 TemaTu4yeckas packpacka ceTtu

Mocne npoeegeHuna Hanago4yHoro Ui noBepo4vYHOro pacyeTa TenyioByo CE€Tb MOXHO
packpacnTb B pa3Hbi€ LBETA B 3aBMCUMMOCTUN OT Pa3JyIM4HbIX NapaMeTpoB.

PaCKpaCKy CeTN MOXHO NMPon3BECTUN ABYMA cnocobamu:

1.0KpaCI/1Tb CeTb C NOMOLLbIO BCTPOEHHbIX TEMATUYECKNX (bMﬂprOB B 3aBUCMMOCTH
OT:

—  Temnepatypbl TENIIOHOCUTENS B NodatoLem Tpybonposoae;
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—  CKOPOCTW ABWXeHWsa BoAbl B TpybonpoBoae;

—  BIAWSAHNSA NCTOYHWUKOB Ha CeTb (€CNM KONMYECTBO MCTOYHNKOB Bonblue 1);

—  BPEMEHU NPOXOXAEHUSI TENNIOHOCUTENSA OT UCTOYHUKA A0 y3na;

—  BeNu4YMHbl Hanopa B nogarwem Tpybonposoae;

—  BeNU4YMHbI pacnonaraemMoro Hamnopa;

—  BEeNUYMHbI YAENbHbIX IMHENHbIX NOTEPb Hanopa.

2.0kpacuTb ntobble 06bEKTbI CETU C NMOMOLLbID CAMOCTOATENBHO CO34aHHOIO HOBOMO
TemaTunyeckoro punbTpa.

lMepesbili cnocob:

[na Toro 4tobbl packpacuTb CETb HYXHO:

1.B okHe TennorngpaBnuyeckne pacyeTbl HaXxkaTb KHOMKY HacTponku.

2.Bbibpatb 3aknagky Packpacka. BelbpaTb TMn HacTpanBaemoro napameTpa, Haxas

Ha COOTBETCTBYHLLYIO KHOMKY, HArnpumMmep TeMHepaTypa pr6OI'IpOBO,EI,a.

MNapamMeTpsi rMgpasaMuUeckore pacyera v x|

Tennoekie NOTEPU I MNoTepu Hanopa | MnoTHOCTE
Yreyku | MpoTokon pacyera Packpacka I rec

Temneparypa Tpytonposoaa

CropocTh ABWKEHWA TENAOHOCHTENA

BPEMFI ABW¥EHWA BOOB!l OT UCTOYHUES

Hanop & noaamwwen TpyGonposaaes

FPacnonaraemen Hanop

YaeneHbie notepu

OtveHa [ApymeHuTE Cnpaska

PucyHok 12.47- [lnanorosoe OKHO NnapameTpbl pac4yeTa

3.B nosiBuBlLUEMCA OKHe 3adaThb 3Ha4YeHue napameTpa M COOTBETCTBYIOLUUIA 3TOMY

3HA4YEeHUIO UBET OKPACKMW.

11401.0M-1CT.003.002. 246



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2
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140.00 14500

145.00 . .2000000.00 L | Yag e

OrmeHa |

PucyHok 12.48 - lnanoroBoe OKHO HaCTPOMKU OKpPacKu

4.Mocne npoBedeHUs pacyeTa B OkHe TennorugpaBnMyeckne pacyeTbl B CTPOKe

Packpacka HaxaTb KHOMKY  I.
5.B BbiNnaBlleM MeHI0 BblbpaTb napameTp, B 3aBUCHMOCTM OT KOTOPOrO HYXHO

NPOV3BECTM pacKpacKy CeTu.

NEE
TMpuiMep TeNNoBoE ceTH Cooia_ |
Hanaara ] I'Iuaapw;al T eranepaTupHEIG rpaq:unl Kmmpg{'rnpmmﬁl Dapwcl
[V CyueromFBC =1 ] Npwrep Tentosod cety
¥ C yyetom yreuek #- @ CesepHas

¥ C yyerom Tennossix noTeps
+ Ma Hopr. NoTEpa
" Mo uaonawum
[aleHWE W30BTOMHOrD HaNopa
& NpoccensHesir wadiBan
" Connow 3 neeatopa

Packpacka | CropocTu ;I
<HeT? B

Facuer I HacTpolixi Crpaek.3 Temneparype

HetauHidki

BperA

Hanop & nogasow et
Facn. nanop
YnensHelE NoTepu

PucyHok 12.49 - OKHO HacCTPOWKU pacyeToB
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6.Mocne BbIOOpa napameTpa reBOW KNaBuLLIEeN MbIlUW, CETb OKpacutcs B

COOTBETCTBUN C 3aJaHHbIMA HaCTDOVIKaMM.

TennorugpaenMuyeck1e paciersbi _ =g SR ES
mﬁh?ep TennoBol ceTH CnAJ
Hanaaxa I l‘loeepkal TemMnepaTypHeIi rpa@nKI Koncrpgk‘ropcxuv“il Cepaucl
IV Cyserom[BC =1- ¥ NMpumep Tennosoit ceti
V' C ysemom yrevek Hsran

V' C yserom Tennoskix noteps
& Mo Hopm, naTepam
" Mo Usonauu9
[aweHHe 13GbToYHOro Hanopa
{+ IlpoccensHsiMd wakitamu

" Connoms nesatopa Packpacka ] CkopocTu ;]

Pacyer I Hactpodiku Cnpaeka | JaKpbTe l

PucyHok 12.50 - Okpacka ceT B 3aBUCMMOCTU OT CKOPOCTU
Bmopot cnoco6b:
,D,J'IFI TOro YtobbI OKpacuTb 0O6BbEKTbI CEeTU MO TEM napamMmeTpam, KOTOpble NHTEPECYIOT
nonb3oBartens, HeobxoaAnMMOo co3gaTb CBOM TeMaTU4eCcKuU punbTp.
MoapobHoe onucaHne co3gaHns U NOAKNIYEHNS TEMATUYECKUX OUMNbTPOB CMOTPUTE

B PykoBoacTtee nonb3oBatena ZULU, pasgen TemaTnyeckas packpacka.

12.4  TpocmoTp M neyaTb pe3ynbTaToOB pacyeTa, co3faHue oT4yeTa

B pexume paboTbl OkHa cemaHTuyeckonm uvHpopmauum OTBeT Mnn basa nmeetca
BO3MOXHOCTb 0TOOpa3vMTb WMHopMaumio B danne otyeta M pacrneyaTtatb ee. [nsa
CO3aHuns oTYeTa HYXXHO:

1.OTKpbITb OKHO CEMaHTU4YeCKON MHAPOPMALMKM NO NHTEPECYIOLLMM OObEKTaM.

2.BbibpaTtb 3aknagky basa nnn OTteet. lNpu BbIGOpe 3aknagkm basa B otuete Byger
cogepxaTtbca nHopmMmaums no Bcem obbekTam BblOpaHHOro Tuna, npu Bbibope 3aknagku

OTBeT gaHHble BbIBOAATCA TONbKO N0 0ObekTam Bbl6paHHbIM C NOMOLLbIO 3arpoca.

=4
3.HaxaTtb Ha naHenu MHCTPYMEHTOB KHOIMKY Otyert J
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B & - o |0F | 8058 #

lj Tekywaa zanuce | 3anpoc | B oTaqe—T“ Ber | g ]
Adies Name Nist | H_gen | Hzdan |M_schem «|
ynflomonocoea 42a 1/u Cr.nep.kpoen 1 11 8 2
yn.flomonocoea 42/34  1/u oy, 1 11 13.3 2
yn.flomonocosa BOC-1 Uex 19 1 16 10 4 __]
yn. NlecHanb3 T/U Marasu- 1 11 5 2
yn.Nlechan 5717 T/U H 1 11 13.2 2
yn.flecHan 5715 T/ #, 1 11 13.2 2 =
;] ﬂ{-a..-u-. E7M2 w der s e 1 11 5 FR ] ’ 5

PucyHok 12.51 - OkHo ceMaHTH4YecKon nHcopmaumn

-
4.B okHe WabnoHbl oTyeToB: BbiOpaTh Tpebyemblii WabnoH, HaxaB KHOMKY J . B
OokHe LLabnoHbl OTYETOB YXe CywecTByeT CTaHAapTHbI wabnoH, Bbl MoxeTe
BOCMNONb30BaTbCA MM. Ecnn OH Bac He ycTpauBaeT, Torga Bbl MOXeTe €034aTb HOBbIN

LabsIoH.

OTYET - NEYATh

HaBbI... MemeHums... I nanms |

=5 Nevare | [ &, NpocroTp | OTrieHa

PucyHok 12.52- OKHO co3paHua oTyeTa

5.Co3naHHbI OTYET MOXHO Cpasy e pacnevartaTb, HaxaB KHOMKy [leyaTb wnu
cHayana nNpocMOTPeTb HaxaB KHOMKy MpocMOTp M B pexume NpocmoTpa pacnedartaTtb -

kHonka [MeyaTb.
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Co30aHue Hog020 wabnoHa
[nsa co3gaHus HOBOro WwabnoHa HaxXMmnTe KHONKy HOBLIN..., NOcne Yyero 3aganTe Bce

HeobxoanMble HACTPOWKM:
1.B 3aknagke HacTtporka nonen oTMeTbTe Monsi, Kotopble Bbl xoTute otobpasntb B

oT4yeTe.

I

HacTpolika saronoska oTyeTa | Crpariua |
HacTporika noner I HacTpoiika cTung orofpakeHus

¥ Brifpate Bce nona

v|tapec yzna BEOAA ﬂ
vIHaureHosaH1e ysna

VIHoMED MCTOMHUKE

(VIlMeogesnyeckan oTMETKE, M

(v|BeicoTa saanua notpeturens

[T|Homep cremel NOAKAKDYEHUA NOTPeHTENS

(v|FacueTHaa Harpyska Ha oTonnenue, [Kandy

[ |PacueTHaa Harpyska Ha BeHTUMAAuM, [Kandy
(v|PacueTHaa cpegHaa Harpyska Ha FBC, Mkandy Ll
—n e e

' YcnonksoBate NoAL30EATENECKHE HAZSEaHHA Nonel
@ Wenonszosars PHSHNECKME HASBaHWA nonei

0K I Ormena | HDH_U::HL?T:I

PucyHok 12.53- Co3aaHue HOBOro wabroHa oT4eToB

2.B 3aknagke HacTtporika ctuns nsobpaxeHus Boibepute napameTpbl CTUAS pamMKku n

napameTpsbl LUpI/I(bTa, TaK KakK 3TO NOKa3aHO Ha PUCYHKe!:

PepakTop wabnona x|

HacTpoika 3aronoeka aTYeETa | CTpaHHUS |

Hactpoiika nonei HacTpoiika cTuns oTofpakerua

— MapatieTpsl CTHAA patkH

BHewHAA Ueer 0fnacTd saronoska
BHyTpEHHAR Ll EeT 0fnacTH O aHHER

——= =
— NapareTpbl WpkETa

Mona... | I Times New Roman : 12 %E%
HaHHeE. .. | I Tires New Rarman : 17T, %E%

| QK I Orrena [ prteHATE:

PucyHok 12.54 - OKHO HacTpoku WwabnoHa otyeTa 3aknagka Hactpoika nonen
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Peaactop wabnona : x|

HacTpofka nonsi | HacTpofika cTHAA oToSp akeHHA I
HacrTpoiika saronoska oryera | CrpaHiua

Biseaue TeroT saronoska oryeTa:

D] ;I

[

[ MNaparerphl wpuETa

Brifipars.. I Times New Roman : 16, %E%I

oK I OtreHa | [ EHMEHHTE: |

PucyHok 12.55 - OkHO HacTpOWKM WabnoHa oTyeTa 3aknagka

3.B 3aknagke HacTtpomka 3aronoBka oOT4YyeTa BBeguTe 3arofloBOK oOT4yeTa W

yCTaHOBWUTE ANS HETO LWPUT.

PenaxTop wabnona x|
HacTpaika nonei | HacTpoika crina oTofns:HsHMA |
HacTpokika 34ronoeka oTyers Crpanuus
Eyraara
DE3EH: Inn yrannuaH Wi [&d) j
Mofasa; Inn UrON4aHWD [AETOBRISM] j
OpUeHT a9

ty
8 EHWHHaA

Mona

NEEDE |2.5 G EZ O3 Eoe; |2 o 3:
BEpRHES 12 Ci - HHMHEHES: |2 o] 3:

| k. I DrhieHa | I'IpumaHH'rbI

PucyHok 12.56- Hactpouka 3aronoBka oTyeTa

4.B 3aknagke CTtpaHuua yctaHoBuTe pasmep Oymarun, nogady Gymarm Ha npuHTep,

opueHTaumio (Kak oT4yeT ByaeT pacnonoXeH Ha NIMCTe) 1 Nons.
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PexnanTop wabnona El
HacTpofka nonsi | HacTpolika cTHna oTobpasiaHya |
HacTpoiika saronoek a oTyers Crparmua
Eyraara
Dasvep: Inn yraon4aHu [&d] j
Mofa4a:; Inn Ur0M4EH D [AETOE RIC0p) j
OpueHTauL9a

' HUHHAR (ol

[Mon=
NEEDE |2.5 ¥l Eﬁ OR-aEDE; |2 =] 32
EEpRHEE! |2 =] 3: HHHERE: |2 e u] 3:

| (]S I Orrena MPMHEHHTE

PucyHok 12.57 - OkHo HacTpoWku WwabnoHa oTyeTa

5.Haxmute kHonky OK.

6.3agante Ha3BaHue wWabnoHy, Haxmute OK.

BeeaHTe WMA OTYETA XI

Kraa oTueta;

QK

IDT'-IET no noTpedurenand
OTmeHa

PucyHok 12.58- OkHO coxpaHeHusi LuabnoHa

7.4n8 npocMoTpa pe3ynbTaToB HaXMUTE KHOMKYy [pocMoTp, nocre 4ero Ha akpaHe
0TOOpa3ATCs AaHHble B OTYETE:
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| 2ulu 5.2 - [Mpyrep TENAOBOR CETH] x _|_|- =] i]
| & By By @ | s - Sacpem
: Order
BrrooTa Humep cxems
P e Hurmsoonamone | Hovep | Dimescpssiag St il e
YIMa HL T O IHHIE A DTIIETE A, WD oo ks ke -"HP ke
¥ Jecsram 55 Thi ey 1 11 122 2
y Jlecetas 5T01S ThL =Y. 1 11 153 2
yi Tlesas 57415 oA . 1 11 132 2
¥ H"";“;‘““‘“* ThT Y, 1 15 1723 2
w1 Tleceaz 57417 Th ey 1 11 132 2
e Bammeomd i 1 1 126 2 =
q | »
CTpanmua 1 Mpaesa; =

PucyHok 12.59 - Npumep otyeTa

CyLwiecTByOWNA OTYET MOXHO OTpedakTMpoBaTb, ANA 3TOr0 B OTKPbIBAKOLLEMCS
cnucke BblOepuTe LWAaOMNOH ONs peakTUPOBAHUSA U HaXMUTE KHOMKY WM3MeHuTb, nocrne
BHECEHMSI M3MEHEeHUN HaxmuTe kHonky Ok. [Onsa yganeHust wabnoHa HaXMuTe KHOMKY
Ypanutb.

[MeyaTb MOXHO NPOM3BOAUTL Kak M3 OKHa NpocmoTpa Tak U 6e3 npegBapuTenbHOro

npocmoTpa cpasy U3 okHa oT4eT. [Inst Hayana ne4yaTn HaxxmmuTe KHonky MeyaTb.

125  JKCnopT AaHHbIX B cTpaHuuy html

PesynbTaTbl pacyeToB MOXHO coxpaHuUTb B html cTpaHuubl Ans nocnegyowero
aHanusa.

[nsa coxpaHeHnst AaHHbIX HYXXHO:

1.OTKpPbITb OKHO CEMaHTUYeCKOM MHAPOPMaLMKM NO NHTEPECYIOLLMM OObeKTaM.

2.BbibpaTtb 3aknagky basa nnn OTteet. lNpu BbIGOpe 3aknagkm basa B otuete Byger
cogepxaTtbca nHopmMmaums no Bcem obbekTam BblOpaHHOro Tuna, npu Bbibope 3aknagku

OTBeT AaHHble BbIBOAATCS TOMbKO N0 06bekTaM BbIbpaHHbIM C MOMOLLbIO 3anpoca.
3.HaxaTb Ha naHenu MHCTPYMEHTOB KHOMKy3kcrnopT B HTML E ‘ .
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ol
SRR

Teruwan sanuce | Janpoc | basa @ie"’:i cropT & HTML X
Ades Narne “TNEE A g0 Hedan | N_schem 4 |
ynflomorocosa 42a 14 Crnepkposn 1 11 8 2
yaflomoHocosa 42/38 T/ s 1 N 13.3 2
ynfoMoHocoBS BOC-1 Uex 19 1 & 10 4 _]
yn.NecHaqb3 T/U Marasun 1 |1 h 2

yn.flecran 5717 T/ M 1 N 13.2 2

ynNecran 57415 T/ A 1 M 132 2

yn Nlecnaa 57/13 T/ %y 1 11 132 2 v
Eil v 4

PucyHok 12.60 - OkHO ceMaHTH4YecKon nHcopmaumn

-
4.B okHe LLlabnoHbl oTyeToB: BbIOpaTh Tpebyembin WabnoH, HaxaB KHOMKY J . B
OokHe LLabnoHbl OTYETOB YXe CywecTByeT CcTaHAapTHbIM wabnoH, Bbl MoxeTe
BOCMNOMb3oBaTbCs MM. Ecnn OH Bac He ycTpauBaeT, Toraa Bbl MOXeTe co3daTb HOBbIN

wabnoH (cm. CosgaHue HoBOro WabnoHa).

SKcnopT B HTML N il
@ WasnoHs oTHETOB;
~|

l(crawuapmuﬁ)

Hoswii... | lr‘]&:-’lr‘:‘Hivi'lb..l Hasnune |

Mg charna:

ID:\Primet’\data.htm Oszop... |

CoxpaHnTe I B\ﬂnommpl OTtMEHS |

PucyHok 12.61- OkHo akcnopTta B HTML dhann

5.B ctpoke Ums dpanna: HabpaTb C knaBuaTypbl NyTb K CyLlecTByOWeMy anny nnm
BBECTW MyTb rae OyaeT coxpaHeH HOBbIA hann, 3TOT NyTb Takke MOXHO BblbpaTb, HaxaB

kHonky O630p.
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6.Co3aHHbI OTYET MOXHO MPOCMOTPETb HaxaB KHOMKy [MpocMOTp M B pexume

npocmoTpa pacneyaraTb - KHoMka leyaTtb, UM CoXpaHuTb - kHonka CoXpaHuTb.

12.6  JkcnopT AaHHbIX B Microsoft Excel

PesynbTaTbl pac4eToB MOXHO 3KcnopTupoBaTb B nuctbl Microsoft Excel ansa
nocriegyrouiero aHanumsa.

[na akcnopTMpoBaHUS AaHHbBIX HYXHO:

1.OTKpbITb OKHO CEMaHTU4YeCKON MHAPOPMaLUKM MO NHTEPECYIOLLMM OBbeKTaMm.

2.Bbibpatb 3aknagky basa vnu OTBeT. [pun BoiGope 3aknaaku basa B otyete 6yaer
cogepxaTbCca MHopMaumsa no Bcem obbekTam BblIGpaHHOro Tvna, Npu Bbibope 3aknagku

OTBeT AaHHbIe BbIBOAATCH TOMbKO MO 0ObekTam Bbl6paHHbIM C NOMOLLUbIO 3arpoca.

3.HaxaTb Ha naHenu MHCTPYMEHTOB KHOMKY dkcnopT B Microsoft Excel @ .

sl
& - O e
[I Tekywaa zanvck | Janpoc | Basa g . | Ll
: 3KcnopT B Microsoft Excel |
Ades | Mame NIt [H_geo | Hzdan \ M_schem ;]
ynflomoHocoea 42a 1/u CT.nep.kpoed 1 11 8 2
yn flomoHocoea 42/34  1/u x.y, 1 11 13.3 2
yn.flomMoHocoEa BOC-1 Uex 19 1 16 10 4 _‘
yi. flecHanb3 T/, MarasuH 1 11 5 2
yn.lecHan 657417 T/ Y. 1 11 13.2 2
yn. MecHas 57/15 T/ ALY, 1 11 13.2 2
yn.flecraa 57/13 T, A, 1 11 13.2 2 LI
RIN M

PucyHok 12.62 - OkHO ceMaHTU4YecKon uHcpopmaumm

-
4.B okHe LWabnoHbl oTyeToB: BbiOpaTh Tpebyembln WabnoH, HaxaB KHOMKY J . B
okHe LabnoHbl OTYEeTOB YyXe CcywecTBYyeT CcTaHdapTHbI wabnoH, Bbl MoxeTe
BOCMonb3oBatbCA UM. Ecnn oH Bac He ycTpamBaeT, TOrda Bbl MOXeTe COo3[aTb HOBbIN

wabnoH (cm. Co3gaHue HOBOro WabnoHa).
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axcnopT B Microsoft Excel x|
¥ WaBnoHe oTYeToE:
|(CTaHﬂapTHbm) LI
Hoesl... EMERUTE I YUnanurs

MNyTe Kk kHUre Excel:

DAPrimefdata xLS Oszop...
HMa aucTa:
HuacTtku
CoxpaHuTe [& MpocmoTp OTMeHa

PucyHok 12.63 - OkHo 3akcnopTa B HTML damn

5.B ctpoke lNyTb K kHUre Excel: HabpaTtb ¢ KnaBMaTypbl NyTb K CYLLECTBYIOLEN KHUre
nUnun BBeCTU NyTb rae ByaeT coxpaHeHa HOBasA KHUra, 3TOT MyTb Takke MOXHO BblbpaTb,
HaxkaB kHonky O630p.

6.B cTtpoke Mims nucTa: BBECTM MMSA NUCTa KHUMM B KOTOPbIA ByAyT 9KCNOPTUPOBaHbI
AaHHble.

7.Co3gaHHbIN OTYET MOXHO MPOCMOTPETb HaxaB KHOMKYy [1pocMoTp u B pexume

npocmoTpa pacneyaraTb - KHomka leyaTtb, UM CoXpaHuUTb - kHonka CoXpaHuTb.
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13KOMMYTALUMNOHHDbIE 3A0AYA

KomMyTaumoHHble 3agayn  BKMAYalT B cebA: aHanm3 nepekntiovYeHun, Mnouck
Onvxanwen 3anopHOM apMatypbl, OTKMAYaLWEN y4acToOK OT MCTOYHMKOB, MU MNOSTHOCTLIO

N30nnpytoLLen y4actok un 1.4.

13.1 Ha4ano pa6oTbi

Bb|6ep|/|Te B MeH 3agaun MYHKT KOMMyTaLI,I/IOHHbIe 3ajayn UM Ha naHenu

MHCTPYMEHTOB HaXMuUTe KHOMKY ——. MosaBuTcs gmanoroBoe OKHO KOMMyTaLl,I/IOHHbIe

3agauu.

KOoMMYTaLMOHHLIE 338344 O B
|I'| PHIMER TENACEDH CETH Croi.
|_[."-'".H-EIJ'IH3 nepek nodeHMi | NoMcK B cnoe nogaoHeEe | k |

CrMcok, MNERER NS OEELTOE CETH

Koy | Tun | NercTeuE

Ebll‘lDJ‘IHHTI:-I HacTpoiku Cnpaexa I 2aKPETE I

PucyHok 13.1 - finanoroBoe okHo KOMMyTauMOHHbIe 3agayuun
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Bbi6op csios1 cemu
[na Bbibopa cnosi, B KOTOpoM ByayT peliaTtbCa KOMMYTaUMOHHbIE 3a4ayn HaXMuUTe
kHorky Crnon... n B NOSIBUBLUEMCS LManNOroBOM OKHE C MOMOLLbIO NIEBOM KHOMKU MbIlWn

Bbl6epute cnomn cetn. Haxxmnte kHonky OK.

BbIBEDHTE CROW CeTH 2=l
& Koammant: [D: v ok vanalG AR 600]
E Znarma (D orkhKvartal Db, biio)

i) Hanrmon (D WarlesKartal b TEXT.BO0) Drreha I
E Mpurep rennoeoi ceTH (D YworksKyartal\teplosam.b00)
Cnpaexa I
W [NoRASHIEETE HiveHa dakinas |

PucyHok 13.2 - Alnanor BbiGopa cnos

Hacmpoluku
Haxmnte KkHomKy HacTponkum Ansa Bbi3oBa Auarnora HacTpoek nporpammbl

(nogpobHee 0 HacTporKax MOXHO NpoYnTaThb B pasgene Hactponku).

13.2  AHanus nepeknr4YeHumn

AHanmM3 nepeknioyYeHnin NO3BONSET paccynTaTb U3MEHEeHUs B CeTU BCReAcTBue
OTKIMIOYEHUSI UNN N30NUPOBaHUS 3adaHHbIX 00beKToB ceTu (y4acTkoB, apmaTtypbl U T.4).
Takke npousBoAUTCS pacyeT OOLEMOB BHYTPEHHMX CUCTEM TennonoTpebneHns wu
Harpy3ok Ha cCUCTeMbl TEMNONOTPeOneHns Npu AaHHbIX U3MEHEHUSIX B ceTU. PesynbTaTbl
pacyeTa oTobOpaXxatoTcs Ha kKapTe B BUAE TEMATUYECKON pacKpacku 1 BbIBOASTCS B OTYET.

3adaHue cnucka nepekn4aemMbix 06 Lekmoes

1.Bbibepume 3aknadky AHanun3 nepekntoyeHni.

2.B pexvmMe BblAenuTb — KHOMKa J yKaXMTe Ha KapTe y4acToK MUnu apmartypy,

ANsi KOTOPbIX HE06X0AMMO NPOM3BECTM NEPEKNOYEHNE (CION CeTU NPU 3TOM AOSKEH ObITh
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aKTUBHbIM). HaxmuTte KHOMKy Ha naHenu guanora (PucyHok 13.1.). BblibpaHHbIN 0ObekT

aobaBnTcs B CMCOK nepekrnivyaembixX OObEKTOB CeTM B ANANOroBOM OKHE. Takum xe

obpasom fobGaBbTe B CMMCOK BCe Heobxoaumble Ansa aHanu3a obbekTbl (nogpobHee o

pa60Te CO CMUCKOM Bbl MOXeETeE y3HaTb B pa3ferie PaboTa co cnuckom O6'beKTOB).

3.BbigennTe HyxHbli 06beKT U3 HabpaHHOro cnucka v BbiGepuTe B none [enctene

HeoOX0AMMBIN BUA NEPEKITHOYEHUS.

KOMMYTaLHOHHLIE 23 1,344

]
¥
=

||-||IIHME-'|:I TENAOEDHA CETH

Croii....

UAHanHa neper niodeHri | Mouck B cnoe nogowee |

-

Crcor MNEQRER NHOHASHER offbERTOE CETH

Koy | Tun | NefcTene ll
238 YyacTrk W&o HpoBaTE oT Mo x
241 JaneMHra Bk ntoMuT ;I
214 Zanemrra B i aigumrs
183 AanEnHea WzoaupoEaTe o1 vcToul &I
COTENIQYMTE OT HCTOUHM
202 YyaeTkm TR O PO @I
201 Janennea OrrmoyeHo
25 YyacTrK E elcnounTe
x|
BeinoHmHTE | HacTpoikH Cnpaexa I SakpeTE |

PucyHok 13.3 - AilnanoroBoe okHo KoMmyTaumMoHHbIe 3agayum

Mocne BbiGOpa MNEPEKNOYEHNUS Ha KapTe aBToMaTMyeckun oTobpasuTca B Buae

TEMaTUYECKOM pacKpacku pacyeTHas 30Ha OTKITHOYEHHbIX y4yacTkoB ceTu (PucyHok13.4-a un

13.4-6) (nogpobHee 0 HaCTPOMKe pacKkpackn MOXHO y3HaTb B pasgene Packpacka).

PucyHok 13.4 - Crioi ceTu 0 nepeknioveHus
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PucyHok 13.5 - Crnioi ceTi nocne nepekno4veHus

Mpn Heo6Xo4MMOCTM Bbl MOXETe yAanuTb packpacky C NOMOLLbK KHOMKK _I
Buabl nepekntoveHnn:
—BknounTtb - pexnm obbekTa ycTaHaBnNuBaeTcsa Ha "Bkrnoyen".

—BbIKNIOYNTDb - peXxnm 0b6bekTa ycTaHaBnMBaeTCcs Ha "Bbiknoyen".

—UN3onmnpoBaTb OT UCTOYHMKA - peXnM ObbeKTa ycTaHaBnMBaeTca Ha "BblknoyeH".
Mpn aTom aBTOMaTU4ECKM [0ODABNAETCA B CMUCOK M NEPEBOAUTCS B PEXUM OTKIHOYEHUSA
BCA nsonupytowiast 06 beKT OT UCTOYHMKA 3arnopHas apmaTypa.

—OTKNIOYMTb OT UCTOYHUKA - peXMM ObbekTa yCTaHaBNMBaeTCs Ha "BbIKNoveH".
Mpn aTom aBTOMaTU4YECKM [ODABNAETCA B CMUCOK U NEPEBOAUTCS B PEXUM OTKIHOYEHUSA
BCA OTKNOYaroLlast 06BbEKT OT UCTOYHMKA 3anopHas apmaTypa.

AHanu3s nepeknrodyeHul

AHann3 nepekrnyYeHnn B CeTMU NPOM3BOAUTCA C Y4ETOM BblOpaHHbIX NEePEKNOYEHNI
ANs1 06 HEKTOB N3 CNKCKa M BKITOYaeT B cedsi:

—MNOWUCK NONaBLUMX NOA OTKMYEHNE 0OBLEKTOB CeTH;

—pac4yeT cyMMapHOro obbema BoAbl B CETH;
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—0TOOpakeHne pesynbTaToOB pacyeTa Ha KapTe B BUAE TEMATMYECKOW packpacku u
BbIBO4, TabnuyHbIX OaHHbIX B OTYET, C Mnocnegylowen BO3MOXHOCTbIO WX 3JKcrnopTa B
dopmat MS Excel nnn HTML (nogpobHee 0 HacTpounke aHanu3a nepektovYeHnin MOXHO
y3HaTb B pasgene AHanua nepekrnoyeHnn).

Ana pacyeta HaxmuTe KHOMKY BbinonHuTb. B pesynbTaTe BbINONHEHWA 3adayu
nosButca ©Opaysep [llpocmMomp pe3ynbmama, copepxawun TabnuyHble AaHHble
pe3ynbTaTtoB pacyeTta (nogpobHee o pabote c HGpay3epom pesynbTaToOB pacyeTa MOXHO

y3HaTb B pa3gene PaboTa ¢ 6pay3epom pesynbTaToB pacyeTa).

MPOCHMOTP pe3yaLTaTa =X
o %
_[I'I-:n'peﬁwrenb - AnaHun ] [oTpeAHTENk TSEUIBH}HKEI I'clqac"rﬁu T Mroroesis SHAYSHWA ] » |

Peserin bapec yzna BBD,u,al Anpec snaHuA | H azHaue e nl:n'...l ;I
Beicnouen  j yn.Slecnan 57/15 Analk 4om

Brikntoven un. NecHaa 53 Ao Lo

BhikntyeH yn MecHanb3 Aol nokd

BriknioysH un. MecHan 55 A Hinon Lo

Brikniouen yn fecHaa 5713 Hetcan

Brikniouen yn NecHas 5713 HiAnob Lom

BrlkaoyeH yn JakoHocosa 45 Ao Lo

B bienioyeH yn.NecHan 6713 A AMUHHCTPET HEHD

BriknioueH un NecHaa 5713 Wk ons i

Briknioven yn fecnasa 5717 ANl o

BriEAYEH ui NardoHocoEs 46 AAnai nokd ﬂ

PucyHok 13.6 - Bpayzsep lNpocmoTp pe3ynbTaTa

Bknagku 6paysepa cogepxat Tabnuvupbl nonaeBLmnxX Nog OTKAYeHNe 0OBHEKTOB CEeTU K
NTOroBble 3Ha4YeHNs pe3ynbTaToB pacyerTa.

NToroBble 3Ha4eHMs1 Mo NOTpebuTensm cogepkaT CyMMapHbIi 06beM BOAbI.

MpoCHOTD PE3YNbBTaTa ===
¥ % &
| Norpetivrent - JnaHma | Morpeturens | Jagewtka | Hyactri [ Mroroese sHadeHms | » |
MNapamerp | ZHayeHHe
Udreer B0k & NOdaHWEr TE., KYE. M D130 E7
Odreera eogel & 00paTHOM TR, KYG.ra 13,3467
FacueTnan Harpyska Ha otonneque, [rkandy RE131
FacysTHan HarpYska Ha BeHTHAALHE. [kandy a
FacyeTHan cpeaHad Harpyska Ha MTBC, Mkandy 1.E7ES
Ufreem BOAEI B CHCTERE OTOMIEHMA, KYG 1 12473496
Ot 50ab| B CHETERE BEHTUAALMM, KYE. M a
Ofbet BoAbl B GHCTERE TBC, Kyt.m 7 EROS
CyrrapHEIH 0 eM BOREL, KYE, M 139 69066

PucyHok 13.7 - bpaysep lNpocMoTp pe3ynbTaTa
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13.3 Mounck B cnoe nognoxke

Mo3BonsieT oOcywecTBUTb MOWCK B 3adaHHOM CINoe - MOANIoKKe OOBLEKTOB,
MECTOMONOXEHMNE KOTOPbIX COBMagaeT C MEeCTOMNOMOXeHNeM noTpedbuTtenen B cnoe ceTu.
PesynbTaTtbl nomcka oTobpaxatTcsl Ha KapTe B BUAE TEMaTUYECKOW packpackm 06BHEKTOB
Crnosi-noANoXKKM U BbIBOASITCA B OTYET.

Beo0 ucxo00HbIx OaHHbIX

Bbi6epume 3aknadky Nonck B cnoe-noanoxke.

Boibepute ¢ nomowblo nepeknwoyaTenen  Yyumbieamb nompebumenel
HeobOxoauMble YCIOBUS NMOMCKa:

—Bcex B ceTu - nouck 6ygeT ocyLecTBnATLCA ANs BCEX NOTpebutenen B croe cetw,
AONONHUTENbHBIX HACTPOEK MPON3BOANTL HE HAJ0, Y MOXHO Cpa3y NMPOU3BOAUTL MOWCK.

—M3 rpynnbl - nouck OygeT OCywecTBNATbLCA Anis noTpeduTtenen, BXoAsWUX B
TEKyLLYIO Ipynny B Crioe ceTun, nepes HayanoM novcka Heob6xoamMmo BblAENUTb rpynny.

—WN3 cnucka - nonck 6ygeTt ocyLecTBNATLCA ANg noTpeduTenen, BXoaawmx B CrMCoK

B OKHe Amarnora, nepea Hayanom noncka Heobxoaumo AobaBuTb NOTpebUTENEn B CANCOK.

A

HeobXoaAMMO NpPou3BecTU nNouck. HaxmuTe KHOMKY Ha naHenu aunanora. BelbpaHHbIN

Ona atoro Bbigenute (KHOMkKa ) Ha kapTe noTpebuTtens, Ana KOTOpPOro
notpebutens [obaBMTCA B CMMCOK B OManoroBoM OkHe. Takmm xe obpasom gobasBbTe B
CMMCOK BCeX Heobxoaumblx Ans noucka notpebutenen (nogpobHee o pabote Co CNUCKOM

MOXHO y3HaTb B pa3agene PaboTta co cnuckom).

KOMMYTALMOHHLIE 33 A4,34H =l=l=]
||'||:-HME-|:| TEMICEDA CETH Crioi... |
AHanns nepexndermA | Mouck & cnoe nogioee | r |
YuureisaTh NoTpetHTE NE i
" Beewecetd ¢ Marpynnel & W= cnkcka
i | Tun | Pesiim + |
134 MoTpeduTens
210 MoTpeduTens
1l [oTpetuTens
x|
B binonHmTE HacTpoiikK Cnpaexa I Zakpere

PucyHok 13.8 - bpaysep lNMpocMoTp pe3ynbTaTa
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lMouck e croe nodnoxke

[nsa BbINOMHEHMSA MOMCKa HaXXMUTE KHOMKY BbinonHuTb. B pesynbrate BbINONHEHUS
3agaum nosieutca Opaysep [lpocmotp pesynbtata (PucyHok 13.5.), coaepxawiun
TabnuyHble [faHHble pesynbTatoB noucka (nogpobHee o pabote ¢ OBpaysepom
pe3ynbTaToB pacyeTa Bbl MOXeTe y3HaTb B pasgene Pabota ¢ Gpaysepom pesynbtatos
pacyeTta), U BbINOMHATCA pacKpacka Crnos - MNOASMOXKW B 3aBUCMMOCTU OT PEXUMOB
notpebutenen n BbIOpPaHHbLIX HacTpoek (noapobHee O HACTPOMKE PacKpPacKM MOXHO
y3HaTb B pa3gene Packpacka).

Kaxgaa 3anucb pesynbTupylowen Tabnuubl COOTBETCTBYET MOTpeduTtento u
COOTBETCTBYIOLLEMY OOBLEKTY CNosA NOASNOXKN U COLEPXMUT 3adaHHble B HacTponkax nons

13 6a3 AaHHbIX, a TakKe MHOPMaLMIO O TEKYLLEM pexnme notpeburtens.

I'Ip|/| HeobX04MMOCTU Bbl MOXETE yoanuntb packpacKy C MNOMOLLBbK KHOMKU _I

13.4  HacTtpouku

[ns BbizoBa ananora Hacmpouku Haxxmute KHonky HacTpomrku.

Cnou cemu

B omanore Hactpoek Bbibepute 3aknagky Csiou cemu. B Bbinagarowem cnmcke C
MOMOLLIbIO JIEBOW KHOMKN MbILWKN BbIOEPUTE HYXHbIN CMOW CETU U B CMMCKE BUOOB CETU

BblGepunTe COOTBETCTBYIOLIUIA BUA CETHU.

HacTpodkd x|
Cnofi ceTn I AHanys neperaoqeHyA | ool nognoxesa I Packpacka I

BriteprTe cnol ceTwm:

I Mpurep Tennoeol ceTui - |

EbiGepHTe BMHO CeTH:

BogonpoenaHan ceTe
Npyrad Tdn..

Ok I Orraera Mprarae HUTE Crpaera I
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PucyHok 13.9 - luanoroBoe okHO HacTpouku

AHanu3s nepeknrodeHull

B amanore HacTpoek BblibepuTe 3aknagky AHanu3 rnepeknroyeHul. B BepxHem
cnucke oTobpaxaeTcsa nepedeHb BCeX TUMNOB 4115 BbIOGpaHHOIo Crnosi ceTu.

Ana Toro, 4tobbl ONpedeneHHbIn TUN 3fIEMEHTOB CEeTW BOLUES B OTYET MO MOUCKY
N3MEHEHNN B CETU, HEODXOAMMO BKMOYUTL €ro B CMCKe TUMOB M BbiGpaTh HYyXHble nons
ANna BbiBOAA B OTYyeT. [Ana BKMAKOYEHUA TvMa B OTYET C MOMOLLBK JIEBOW KHOMKU MbILIU
yCT@HOBUTE HaMNpOTMB HasBaHWA Tuna ranoyky. [Npun BblgeneHun HasBaHua Tuna B
BepxHeM pasgene, B cnucke [ocTynHble nons oTobpasntca Cnncok Bcex nornen 6asbl
AaHHbIX TeKyLlero BbIbpaHHOro Tuna, KoTopble MOryT ObiTb BKIHOYEHbI B O0T4YeT. B cnucke
Mona ons BbiBOga 0TOOPA3UTCA CNMCOK Nofen, KoTopble ObinvM BbiOpaHbl ANS BKNOYEHUS
B OoTYyeT. [Jns BKOYEHMS HYXHbIX MOSfien B OTYET BblAeNUTE C MOMOLLbIO JIEBOW KraBuLn

MbILUN 3TN NOJIA B JTEBOM

CMNCKE N HaXMWUTE KHOIKY AI BbibpaHHble nonst nepengyT B NpaBbii CMIMCOK.

22

[ns Toro 4To6bl 06aBUTL Cpasy BCe NOMS HAXMUTE KHOMKY

<

« |

7 H8060pOT, Bbl MOXeTe C NMOMOLbK KHOMOK n yoanAatb nona ms

npaBoro crnucka.
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HacT poFiku x|

Crod cetn  AHAIMS NEPRKAHeHHi | oo nD.uanrcaI Pacnpacnal

BblﬁBDL’ITE THMbI OELEKTOE CETH, YMACTEN DLW HE B SH3MHSE

E=- I_Ipumep TEMNOEOR CETu -
[ erourue
[ Tennosas karepa
MNorpetivrens
[ Hacochas cranuxa
- SanEunra

= Tva =

ﬂDl:TI_-II'IHbIE.' MNonA: [Nons 0nA EbIE0AA:;

Bricoma 3aaHuA noTpebimend - | Lypec yzna eeona
Homep crembl NOGKNoYEHMA NoTp HalumMeHoeaHHe yzna

¥
PacysTHaA HArpYysk.a Ha OTanneHME b H asHa4eHHE NoTREMTE A
<

FacysTHaA Harpy3ka Ha BEHTHAALLK HDMED HMCTOYHME S

PacyeTHas cpeaHARA Harpysta Ha [ [BOnEzHeCK a0 OTHETE A, M
PSC YETHAA FMIK.CHMMAT=EHEA Harpl_.|3r

H bz e nes

K03 f L HEHT M3MEHEHUA 7 HAMPUSK o <L

b e e —

¥ Wcnonbzosars cooi nognomky

Ok I Orr1ena MpureHATE Crpaexa

PucyHok 13.10 - AlnanoroBoe okHO HacTpomku

Cnol nodnoxxka

B onanore HacTpoek Bbibepute 3aknagky Crion noanoxka.

HacT poFku x|

Cnoii cetu | Aranus nepermoserf  CNOA NOAN0KES | Pacrpacka I

EI-- Cnofn noanomxka

EI E.rlou CETH ;I
NocTyrHEIE NoaA: [MaAA ANA BhIEAAE:
BrlcoTa ananua AAPEC 303HUA

M acropT

HasHaver9e noTpeture na
F OTorpacdun S0aHHA

' Erieooure oTuer

[T PasienbHbid OTYET A0 Pestidab

0K I OrreHa MprragHUTE Crpaekra
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PucyHok 13.11 - OuanoroBoe okHO HacTpouku

B BepxHem cnucke, B pasgene Criol rnodnoxka oTobpaaeTcsi nepeyvyeHb Croes
KapTbl. Bblbepute HyXXHbIM CNOW, B KOTOPOM ByadeT OCyLLeCcTBNATbCA MOUCK M pacKkpacka
ob6BbeKTOB, Nonagatrwmnx nog notpedbutenen cetu. Npu BblAeneHMUM Ha3BaHUSA Crosi B, B
cnucke [JocTynHble Nonsa oTo6pasnTcsa CNUCOK BCEX NOen
6a3bl JaHHbIX Tekyllero BblOpaHHOro cnosi, Kotopble MOryT ObiTb BKIOYEHbI B OTYeT. B
cnucke [lons 0na ebieoda OTOOPA3UTCA CAMCOK Moneun, KoTopble Gbinyv BbiGpaHbl A
BKIMOYEHNS B OTYeET.

[na BKo4eHUst HY>XXHbIX nonenm B OTYET BbIAENUTE C MOMOLLBIO NEBOW KnaBuULLK

MbILLIM 3TV MONS B JIEBOM CMUCKE U HAXMUTE KHOMKY AI BbiGpaHHble nons nepengyT

B I'IpaBbII7I CIMNCOK. ,D,J'IFI TOro 4ytodbl 4OGaBUTL Cpagy BCe nonda HaXXMNUTE KHOIMKY AI

{{l

N HaobopoT, Bbl MOXETEe C MOMOLLbIO KHOMOK | "

yaandatb nons um3
npaBoro cnucka.

B BepxHem cnwucke, B pasgene Cnol cemu oTobpaxaeTca nepeyeHb TUMNOB
notpebutenen cnosi cetu. Bbibepute HyXHbIM TN NOTpedbuTenen, Ons KOTopbix GyaeT
OCYLLLECTBMATLCA MOMCK B CIoe MOASMOXKKE U TaK e, Kak Oblo onvcaHo Bbilwe, 3aganTte
HeobxoauMmble Ons BbIBOA4A B OTYET NOMS.

LononHumernbHo:

Mpn BbIGOpPE onumn Bbieodumb omyem KPOME TEMaTUYECKOW packpackm OObeKkToB
CNnosi NOAJSIOXKN, pesyrnbTaTbl Noucka BbiBOAATCA B Gpay3ep [MpocmoTtp pesynbrtata. [pu
BblOope onuuu Pa3desnibHbIl omyem no pexumam B Opaysepe [MpocmoTp pesynbraTa
pe3ynbTaTbl MouMcKka rpynnupyoTca B OoTAeNbHble Tabnuubl, B 3aBUCMMOCTU OT PEXMMOB

notpedbutenen.

13.5 Packpacka

B onanore HacTpoek Bblbepute 3aknagky Packpacka.
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Hacporn |

Lo CE!’I'LrII LHamms ﬂEpEK.ﬂIDHEHHﬁl Crof nognoska  Fackpacka I

PﬂDKDﬂGKa CNoA MoGmosHEH N0 COCT OF HKM D I'ID'I'I:IBﬁH'I'BIIBﬁ CETH

[+ Brawauen [v Beikamuen ¥ He onpegenss

| |

F Fackpacka OTE RN EHHE S WS 0AHROE SHEIR Y43 CTROE CETH

|

Ok I OrraeHa [ pHHEHLTE Crpaeka

PucyHok 13.12 - OuanoroBoe okHO HacTpouku

Packpacka cs105 noOs10KKU Mo cocmosiHuro nompebumeneili cemu

Mo3BonsieT 3agaTb CTUMb U LBET 3anvMBKU NNowaaHbix 06beKTOB Crosi NOANOXKA B
3aBMCUMOCTM OT pexuMMa COOTBETCTBYWLUMX noTpebutenen. Pexum He onpedeneH
COOTBETCTBYET CUTyauWW, KOrda Ha oavH OOBbEKT Crnosi MoASOXKKM nonagaeT HecKoSbKo
noTpebuTtenen c pasHbiMKU pexumamu. [Ons 3agaHust CTUNS M UBeTa 3afivMBKU HY)XXHOro
pexuma HaXmuTe COOTBETCTBYHLLY KHOMKY. B nosiBuBlUEemMcs auanore Bbibepute

HYXHbl€ NapaMeTpbl.

CTHAL 3anNHERH

User: [ ~ |
ysop: | N ~

el P4

Ofpazeu:

QK. I Ormena I Cnpaeka
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PucyHok 13.13 - Ananor CTunb 3anuBku

Packpacka omknro4YeHHbIX/U301upoeaHHbIX y4acmkKkoe cemu
MosBonseT 3agaTb CTUMb U LBET Y4aCTKOB CETU OTKIIYEHHbLIX/M30NNPOBAHHBIX OT
NCTOYHMKOB. [Ns 3a4aHnsa HY>XHOTO CTUINS U LBEeTa HaXXMUTE COOTBETCTBYHOLLYIO KHOMKY. B

NosIBUBLLEMCSI Ananore BbloepuTe HyXXHble NapameTpbl.

CTHAb NHHM P

Ofpazeu:
oor ||
CTHne: I— j

T anwHHa: | 2::]

Ok OrreHa

PucyHok 13.14 - OQuanor CTunb NMHUn

13.6 PaboTa co cnuckom o6bLeKToB

B cnuncok obbektoB Bbl MoxeTe 006aBnsaTb HeoOXxogumble 0OBbEKTbl U3 aKTUBHOIO
cnog kapTbl. [N aToro He06X0ANMO BbIAENUTL OOBLEKT Ha KapTe (KHoMKa J) N HaxaTb

KHOIMKY _I ,D,J'IFI yaaneHus obbekTa M3 crnucka BblAENMTE €ro B CMUCKE U HaXMmuTe

KHOMKY _I

Mpyv nepeaBwKeHUM NO CMUCKY Ha KapTe aBTOMaTUYECKU BblaensieTcs
COOTBETCTBYIOLWNA 00bEKT. Ecnnm oObekT He nonagaeT B TEKYLUWUA SKCTEHT KapTbl, TO

3KCTEHT yCTaHaBNMBaAETCHA Taknm o6pa3om, YTobbl OOBEKT OKa3ancs B LIEHTPE KapThbl.

Mpn BbIGpaHHOM 3aknagke AHasiu3 NMepeksIioYeHul, C NOMOLLbI0 KHOMOK _| n

J Bbl MOXWUTE NMPOCMOTPETb U pacnevyaTtaTb OTHEeT MO CMNUCKY obvekToB. lNona gnsa

noarotoBkM OTYHETA 6epyTCﬂ M3 HaCTpoeK COOTBETCTBYyKOLWIEro Tuna obbekTta ceTtu
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(nogpobHee O HaACTpoOMKe aHanu3a MepeknyYeHUn MOXHO Y3HaTb U3 pasgenaAHanus
NepeKNYEHNin).

¢ Zulu 5.2 - [MprHep TENNoBoH ceTH] -lol x|

H = | Bl Elq | i]] ml T - | SaKpQTb

CTRaHMLAa L Mpae 7

PucyHok 13.15 - OkHO npeaBapuTenibHOro NpocMoTpa

13.7 PaboTta c 6pay3epom pe3ynbTaToB pacyeTa

Haeuzauyus

Bpaysepllpocmomp pesynbmama (PucyHok 13.5. n PucyHok 13.6.) cogepxut
TabnnyHble AaHHble pe3ynbTaToB pacyeTa.

Ona Toro, u4TtoObl coenaTb  aKTUMBHOM  HyXHYyO  Tabnuuy -  Bblbepute
COOTBETCTBYIOLLYIO 3aknagky Opaysepa. [Npu BbigeneHMM C NOMOLLBK NEBOW KraBULLK
MbIlWM 3anncu B Tabnuue Ha KapTe aBTOMATUYeCKU BblAENSIeTCS COOTBETCTBYHOLLUN
obbekt. Ecnm ob6bekt He nonagjaeT B TEKYWMM IKCTEHT KapTbl, TO 3KCTEHT

yCTaHaBnMBaeTCcsa TakuMm 06pa3oM, 4Tobbl OOBLEKT OKa3ancs B LEHTPE KapThbl.
Co3zdaHue omyema

[ns cosgaHus ot4yeta no TabnuyHbIM LaHHbIM pe3ynbTaTtoB pacyeTa HaXMuUte

KHOHKyE'. MoaBuTcs gnanor co3gaHus oTyeTa.
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WagnoHe oTyeros:;
| [CTaHAaRTHLIA] j

HoBki... | HBMEHH‘I’b...l U aame I

&p feare | [, Mooovorp | orveres

PucyHok 13.16 - Auanor OtyeTt

[ns npegBapuTenbHOro NPOCMOTpa OTYeTa HaXXMUTe KHOMKY NpocmoTp. [Ans nevatn

oTyeTa HaXXmMuTe KHonky lNeyaTsb.
Akcnopm e MS Excel
[na akcnopTa B aNEKTPOHHY0 Tabnuuyy MS Excel TabnunyHbiX gaHHbIX pe3ynbTaToB

pacyeTa HaXXMuUTe KHOMKY E Mosisutca guanor akcnopTta B MS Excel.

JxkcnopT B Excel x|
jx WagnoHE oTyeToE:;

| [CTaHAAPTHEIA] j

H oL | HBMEHH‘I’I:...' Uganqme

MyTe ¥ KH4re Excel:

Di:mreport. wlz Ud=zop...

Ftaa AncTa:
Cryet b=

CoXpaH4TE | @. I'Ipu:u:Mn:rrpl OTriEHa 270
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PucyHok 13.17 - Ananor 3kcnopT B EXCEL

B ctpoke ymb k kHuze Excel Haxmute kHonky O630p M ykaxuTe MOMHbIN NyTb K
danny anekTpoHHon Tabnuubl. B cTtpoke Mmsi nucma BBeguTe MMA NUCTa, B KOTOPLIN
OyayT coxpaHeHbl AaHHble. Haxmnte kHonky CoxpaHuTb.

Skcnopm e HTML

Ona skcnopta B HTML cTpaHuuy TabnuuyHbiX AaHHbIX pe3ynbTaToOB pacyeTa

HaxxmuTe kHonky W MosisuTcs awanor akcnopTa 8 HTML.

IKcnopT B HTML x|
@ WagnoHE! oTyeToE:
| [CTaHASPTHEIA] ;I

H oEai. . | HBMEHHTI:...' Hoanme I

Mraa dakina:

IDZ"-.IEDD[[.I"I[IT‘ Oozop... I

CoxpaHHTE | @_I‘Ipucmn‘rpl OTrEHa |

PucyHok 13.18 - Auanor 3kcnopT B HTML

B cTpoke Mms cpatina HaxmuTe KHOMKY OB30p U yKaxuTe NOMHbIA NyTb K dhanny

HTML, B KOTOpbIN ByAyT cOXpaHeHbl AaHHble. HaxxmuTe kHonKy COXpaHUTb.

13.8 MeToguka pacyeTa UTOroBbIX 3HAYEHUN

O61em 800bI 8 nodarouieM u ob6pamHom mpy6bonpoesode
CymmupytoTca 06beMbl BOAbl BO BCEX MOMABLUMX MOA OTKMYEHME YYaCTKOB CETMU.
O6beM V; kaxxgoro yyacTka BbluMcnaeTca no gopmyrne:

I . % 3
Vi L DIl w7 ne |- anuna yyqacTtka, M

D; - anameTp nogatowero (obpaTtHoro) Tpybonposoaa, M.
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Pac4yemHasi Haepy3ka Ha omoriieHue

CyMMUpPYIOTCA pacyeTHble Harpysku Ha OTOMNMEHNE No Kaxaomy notpeburtento.
Pac4yemHasi Haepy3ka Ha eHMUIAYUIO

CyMMUpPYIOTCA pacyeTHble Harpyskn Ha BEHTUMSALMIO MO KaXaoMmy noTpebutento.
PacyemmHas cpedHsisi Haepy3ka Ha F'BC

CymMMupyloTCA pacyeTHble cpeaHune Harpysku Ha TBC no kaxagomy notpebutento.
O6bemM BHYTPEHHMX CUCTEM TennonoTpebneHns paccynTbiBaeTCcss WCXOA4s W3

cnegyloLlen 3aBUCUMOCTH:

—_— i
VEVET_QCACT_ ¥, &
QCVICT - pacyeTHadA TennoBad Harpy3ka CUCTemMbl Tennon0Tpe6neH|/|s=|, Mkan/u.
vV - y,u,eanbuZ obobem BOAbl, HpMHMMaeMbIVI B 3aBUCMMOCTMU OT BMAaA OCHOBHOIO

TennonotpebnsioLLe- ro obopyaosanus, (M>*u)/Ikan.

O61bem 800bI 8 cucmeme omorsieHusi

Ta6bnuua13.1 -3HayeHus yaenbHoro o6bema BoAbl (V) B cMcTeMe OTOMNMEHUA ¢ paguatopamu Bbicotorm 1000Mm
npu pasnuyHbIX Nepenagax Temnepartyp

Mepenaa TemnepaTyp BoAbl B cucteMe Tennonotpe6nenus, °C
95-70 110-70 130-70 140-70 150-70 180-70

% 31 28.2 24.2 23.2 21.6 18.2

0O61LemM 800kl 8 cucmemMe eeHMUIAUUU

Tabnuua13.2 -3HavyeHnsas yaenbHOro ob6bema BoAabl (V) B CUCTEME BEHTUNALMW NMPU pasnuyHbIX nepenagax
TemnepaTyp

Mepenag TemnepaTtyp BoAbl B cUcTeMe Tennonotpe6neHusa, C
95-70 110-70 130-70 140-70 150-70 180-70

\% 8.5 7.5 6.5 6 55 4.4

O61bem 800bI 8 cucmeme 'BC

YoenbHolh 06beM Boabl (V) Ha 3anofiHEeHWE MECTHbIX CUCTEM rOpsiyero
BOOOCHabXeHNA npu OTKPbITOM CUCTEME TensrocHabxeHus onpegensieTcs u3 pacyetab
(M**y)/Tkan

CymmapHbIn 06beM BOAbI
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CymmupytoTcst o6bem Boabl B nogatowem, obpatHom TpybonpoBoae 1 o6bem Boabl

BHYTPEHHMX CUCTEM TennonoTpebneHus.
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14TABNULbI BA3 OAHHbIX 9NIEMEHTOB TEMNNOBOW CETU

Onuncanne nonen 6a3 paHHbIX AONS 9NEMEHTOB TEMMOBbIX ceTem B Tabnuuax

NCMNoNb3yTCA creaytollme cokpalleHHble 0003HaYeHUs:

Tabnuua 14.1- Basbl AaHHbIX ANA 9NEeMEHTOB TeNnoBbIX ceTei

Mone 3HaueHue O6o03HauyeHue
VMicxogHble gaHHbIE; n
Obsa3aTenbHbIE; (@)
Twn Heobsi3aTenbHsble, H
AaHHbIX WH(OPMaTUBHbIE; P

PesynbTaTthl pacueTa.

Yncnoson Y
Tvin TekcToBbIV T
nonsi Oarta O

lMpumeyvaHue: Hanpumep UH - o3Had4aem 4ymo OaHHOeE rione codepxum UCXOOHYH
UHebopmayuto, komopas 3adaemcsi nonb3osamersnem, 0aHHass UHGhopMayus He siersiemcs
obsizamenbHOU Onsi  nposedeHuUss pacdemos, a sfensemcs  00rnofHUmMersrbHou
UHopmayuel 0Ona nonb3oeamesnsa. MO - o3Hadyaem 4Ymo OaHHOEe rosne codepxum
UCX00HYyl0  UHGhopmayuro, Komopass 3adaemcsi nosb3ogameneM U Sersiemcs
obsizamernibHOU 0Onsi nposedeHusi pacdemos. [lomMumMo 3mo20 Mo2ym ecmpedamcs
crnedyrwuwue obo3HadyeHus. WUO* - o3Ha4aem, 4ymo OaHHOe riofie OO/MKHO bbimb
0653amersibHO 3ariofIHeHO MOJbKO 01 MPosedeHUss M08epoYyHo20 pacdyema. UNO** -
03Ha4Yaem 4mo OaHHoe rionie OO/MKHO bbimb 0653amesibHO 3arofiHeHO Orisi MPo8edeHust
pacyema ¢ y4yemom mennoebix nomepb. MO*** - o3Hayaem 4ymo OaHHoe rosie OOMKHO

6bimb 0653ameribHO 3arosiIHEHO MOJsIbKO O1s I'I,DOSGOGHUFI KOHCMPYKMOPCKOSO pacyema.

lMepeyeHb mabnuy;:
o/ICTOYHVMK TENIOBOM CETMW.
*Y4acTOK TEMNOBOWN CETMW.
eLleHTpanbHbLIN TENMOBOW MYHKT.

e[loTpebutens.
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¢O600LLEeHHbIV NOTpebuTenNs.

eY3en TennoBoOw CETW.

e[lpoccenuvpytoLimi ysen.

eHacocHasa cTaHuus.

e3anopHas apmarypa.

e[lepemblyka.

e[ paHnua 6anaHcoBON NPUHALMEXHOCTMW.

e[1pnbop yyeta.

14.1  WcTo4Huk Tennosomn cetu (istok)
Ta6bnuua 14.2 - ACTOYHUK TENSIOBON CEeTU
Ne | YcnoBHoe | lMonb3oBaTenbckoe E?::_' Tun |Pa3amep T::_ WHdopMaLys, 3anuckIBaeMan B none
n/n | o603Ha4YeHne| HaumMeHoBaHue nons nonsi | nons | A pmauus, n
peHus HbIX
0 Sys ID o6bekTa ) Y 8 ) 3anuckiBaeTcs ABTOMATUHECKM NPU
hopMMpOoBaHNM TENIOBON CETU
1 Name_pred HavnmeHoBaHune ) T 30 VH 3apaeTcsa nonb3oBarteneM, Hanpuvep
npeanpuaTms MVYT1 Tennocetn
HavnmeHoBaHune 3apaeTcsa nonb3oBaTteneM, Hanpuvep
2 Name MCTOYHMKA . T 30 VH KoTtenbHasi CeBepHas
3agaeTcsa nonb3oBaTtenem Uudpon,
Hanpumep 1, 2, 3 1 T.4. NO KONMYECTBY
KOTenbHbIX Ha npegnpuaTun. MNocne
3 Nist Homep nctoyHuka - Y 8 no BbIMOSTHEHUSI PACYETOB NPUCBOEHHbIV
HOMEp MCTOYHMKA ByaeT NponucaH y
BCeX 0OLEKTOB, KOTOpble OyayT
3anuTaHbl OT JAHHOWN KOTEMNbHON
r 3apaeTtcs reogesnyeckas oTMeTka
eofieanyeckast o
4 H_geo oTMETKA M Y 8 no NOBEPXHOCTU 3eMINK, Ha KOTOPOM
HaXoAUTCS AAHHbIA UCTOYHUK
3apgaetcsa pacyeTHOe 3HayeHne
TemnepaTypbl CETEBON BOAbI B
PacuyeTtHas
TemMnepaTypa B nopatoLem TpybonpoBoae, Ha KOTopoe
5 Tl r HOnaMoLLEM °C Y 8 no ObINO BLINOMHEHO NPOEKTUPOBAHUE
T 6Lcl)n ICJ)-lBO o CUCTEMbI LIEHTPaNN30BaHHOIO
Py P A TennocHabxeHus, Hanpumep 150, 130,
105 nnn 95 °C
PacuyeTHas 3apgaeTcsa pacyeTHOe 3HayeHne
6 Tgv_r Temnepatypa Boabl Ha| °C Y 8 MO | TemnepaTypbl Boasl Ha FBC, Hanpumep
BC 60, 65, 70 °C
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Ne
n/n

YcnoBHoe

0603Ha4eHue

Monb3oBaTenbcKkoe
HaumMeHOBaHuUe nons

EavH.
n3me-
peHus

Tun
nons

Pa3mep
nons

Tun
AaH-
HbIX

UHdopmauusn, 3anucbiBaemas B none

Thz_r

PacuyeTtHas
Temneparypa
XONOoAHOW BOAbI

°C

no

3apgaeTca pacyeTHas TemnepaTtypa
XONogHOW BOAOMNPOBOAHOM BOAbI

Tnvr

PacuyeTtHas
TemnepaTtypa
Hapy>XHOro Bo3ayxa

°C

no

3afaeTcsa pacyeTHOe 3HaveHue
TeMnepaTypbl HAPY>KHOro BO34yxa,
Hanpumep -25, -30, -50 n T.4. °C

T1t

TekyLlasi TemnepaTtypa
BOZbl B NogatoLLem
TPy-Ae

°C

no*

3apaeTca Tekylas Temnepartypa Boabl B
nogatowem Tpybonposoae (Ha BbIxoge
13 UCTOYHMKA), Hanpumep 70, 100, 120,

150 n 1.4. °C. [JaHHOE 3Ha4YeHne OOIMKHO

obsA3aTenbHO 3a4aBaTbCs Npuy
BbIMNOSTHEHUW NOBEPOYHOro pacyeTa
CUCTEMbI LLEHTPANn30BaHHOIO
TennocHabxeHns

10

Tnv_t

TekyLlasi TemnepaTtypa
Hapy)XHOro Bo3ayxa

°C

no*

3apaeTca TekyLas Temnepartypa
HapY>XHOro Bo3ayxa, Hanpumep +8, -5, -
10, -20 n 1.4. °C. [JaHHOe 3Ha4eHune
OOIMKHO 06sA3aTenbHO 3agaBaTbCs Npu
BbIMOJIHEHUM NOBEPOYHOro pacyeTa
CUCTEMDbI LleHTpann3oBaHHOIo
TennocHabxeHns

11

H _ras

PacueTHbI pacnonar.
Hanop Ha BbIXxoae 13
WCTOYHUKA

no

3agaeTcsa pacyeTHbIN pacnonaraemMbin
HaMnop Ha BbIXO4E M3 UCTOYHWKA,
Hanpumep 30, 40, 70, 100 m. [laHHoe
3HaYeHne O0IMKHO 0b6s3aTenbHO
3a[aBaTbCA MPU BbIMNOMHEHUN
Hanago4YHoro 1 NOBEPOYHOro pacyerta
CUCTEMbI LLEHTPAN30BaHHOIO
TennocHabxeHus. [Npn BbINONHEHWN
Hanagku pacyeTHbIA pacnonaraembii
Hanop Ha BbIXO4E M3 MCTOYHUKA MOXHO
3agaBaTb 3aBE4OMO OYEHb ManeHbKUM
510 m, B 3TOM Cry4yae pacnonaraembii
Hanop Ha UCToYHKKe ByaeT nogobpaH
aBTOMaTUYECKN

12

H_obr

PacyeTHbI Hanop B
obpaTu. Tp-Ae Ha
UCTOYHUKE

no

3agaeTcsa pacyeTHbIN Hanop B 06paTHOM

TpybonpoBoae Ha UCTOYHWKE, HAanpumep
20, 50,120 M. [JaHHO€e 3Ha4yeHne OOIMKHO
ob6sA3aTenbHO 3a4aBaTbCs Npuy
BbINOJSIHEHUN HaNaAo4YHOro U
NOBEPOYHOro pacyeTa CUCTEMBI
LIEHTPanm3oBaHHOro TennocHabxeHns.
Pac4yeTHbIln Hanop B o6paTHOM
TpybonpoBoae 3agaeTcs ¢ y4eToM
reofe3n4yeckort OTMETKM pPacrnoniokeHus!
WCTOYHMKA, Hanpumep reogesnyeckas
otmeTka 20 M, Hanop B 06paTHOM
Tpy6onpoeoge 50 m H obr=70 m.

13

Mode

Pexvm paboTbl
NCTOYHMKa

no

onpegensowym npu paboTe Ha cetb. B

3apaeTcsa nonb3oBaTenemM pexvm
paboThbl
nctoyHuka:0 - nctouHuk byger

3TOM crydae AaHHbIN UCTOYHKK ByaeT
XapakTepu3oBaTbCsl pacHeTHbIM
pacrnonaraeMbiM HarnopoMm, pac4eTHbIM
Hanopom B obpaTHOM TpyGonposoae u
MakcumarnbHOM NOANNTKON CETH,

KOTOpPYI0 OH MOXeT obecneyunTb.1 -
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EavH. Tun
Ne | YcnoBHoe Monb3oBaTenbcKkoe Tun |Pa3smep
n/n | 06o3HaueHne| HaumeHoBaHue nons | “oMC” | nons | nona | B2 UHcpopmaums, sanuckisaemas & none
peHus HbIX
WUCTOYHUK HE MMEET CBOEN NOANUTKM,
pacnonaraembli Hanop Ha 3ToM
WCTOYHUKE nogaepxuBaeTcs
NOCTOSIHHBIM, @ Hanop B 06paTHOM
TpybonpoBoae 3aBUCUT OT pexuma
paboTbl ceTu 1 onpegenstoLLero
WCTOYHUKA;2 - UCTOYHUK HE UMEET CBOEN
noAanuTKW, HO NOAAEPXKNBAET HaMNop B
obpaTtHoM TpybGonpoBoae Ha 3agaHHOM
YPOBHe, Npu 3TOM pacnonaraemMbin
Hanop MeHsieTcsa B 3aBUCMMOCTU OT
pexvnma
paboTbl ceTn u onpegensoLero
MCTOYHUKA;3 - UCTOYHUK, UMEIOLLMI
noanuTKy C 3a4aHHbIM PacyeTHbIM
pacnonaraembiM HanopoM M pac4eTHbIM
Hanopom B o6paTHOM Tpybonposoae.4 -
MNCTOYHUK, MUMEILLMIA PUKCUPOBAHHYIO
noanuTKy C 3a4aHHbIM PAcyYETHbIM
pacnonaraembimM Hanopom. Hanop B
obpaTHoM TpybonpoBoAEe Ha NCTOYHUKE
6yneT 3aBUCUTb OT BENUYMHBI 3TOW
NOANUTKK, pexxuma paboTbl CUCTEMBI U
COCEeAHUX UCTOYHMKOB BKITHOYEHHbIX B
ceTb
- MakcumanbHbIN pacxoa 3apaeTca pacxo BoAbl HA NOAMNUTKY,
14 Glimit Ha noanuTKy K H 8 o Hanpumep 20, 40 T/4
Texywmit pacrionar. OnpepenseTcs B pesynbTaTe pacyeTa. B
15 Ht_ras Hamnop Ha BbIxoge u3 M Y 8 P 3aBUCUMOCTU OT pexuma padoTel
— NCTOUHMKE MCTOYHMKa MOXET ObITb onpeaeneHo
HOBOE 3HayeHWe JaHHOW BENUYMHbI
Texywwmii Hanop B OnpepensieTca B pe3ynbTaTe pacyeTa. B
16 Ht obr o6paTi. Tp-1e Ha " y 8 = 3aBMCMMOCTHY OT pexmma paboTbl
— NCTOYHMKE MCTOYHMKa MOXET ObITb onpeaeneHo
HOBOE 3HayeHue JaHHOW BENUYMHbI
MPOAOMKNTENbHOCTS 3apaeTcsa nonb3oBaTenem YnMcno 4Yacos
17 Period paboTbl cucTeMbl y Y 8 NO** pa6.on>| creTembl Tennoc“?@KeHm B
TennocHaGwenms (12) roa:1 - meHee 5000 yacoB;2 - 6onee
5000 yacos
CpenHerogoBas 33
18 Tsg_pod TemnepaTypa BoAbl B °C Y 8 no** AASTCA CpeAHeroAoBas TeMHepaIypa
nofL. Tp-ne BOAbI B NOA. TP-Ae, Hanpumep 75 °C
CpenHerogoBas
19 Tsg_obr TemnepaTypa BoAbl B °C Y 8 NO** Sapaetcs cpeaHeronosas TeMHepaIypa
06p.Tp-ne BoAbl B 06p. Tp-ae, Hanpumep 50 °C
20 Tsg_grunt CpenHerogoBas oc 4 8 NO* 3apaeTca cpegHerogoBas Temnepartypa

Temneparypa rpyHTa

rpyHTa, Hanpumep +5 °C
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EavH. Tun
Ne | YcnoBHoe NMonb3oBaTenbckoe Tun |Pa3smep "
n/n | 06o3HaueHne| HaumeHoBaHue nons | “oMC” | nons | nona | B2 Hpopmauws, sanuckiBaemas B none
peHus HbIX
Cpenreronosas 3apaeTca cpegHerogoBasi Temnepartypa
21 Tsg_nv TemnepaTypa °C Y 8 nNo** 2/
HAPYKHOTO BO3aYXa Hapy>KHOro Bo3ayxa, Hanpumep +3 °C
Cpenreronosas 3apaeTcsa cpegHerogoBasi TemnepaTtypa
22 | Tsg_podval | Temnepatypa Bo3gyxa| °C Y 8 nNo** P P y?
N~ BO3adyxa B nogganax, Hanpumep +10 °C
TekyLwaa Temnepatypa 3apaeTtca Tekyllaa Temnepartypa
23 Tgrunt yl patyp °C Yy 8 NO** Jat ywl po yp
rpyHTa rpyHTa, Hanpumep +2 °C
TekyLiasa TemnepaTypa 3apaeTca TekyLas Temnepartypa
24 Tpodval °C Y 8 no**
P BO3Jyxa B nogganax BO34yxa B noABanax, Hanpumep +12 °C
3HayeHne gaHHOW BenuYuHbI
onpegenseTcs B pesynbTaTe pacyeTa,
PacuyeTHas Harpyska Ha Kak
25 Qo_r oTonneHue Fani H 8 P CyMMa BCEX pacyeTHbIX Harpy3ok Ha
OoTOoMMeHMe NOAKIMIOYEHHbIX K AaHHOMY
WUCTOYHUKY
3HayeHne AaHHON BENUYMHDI
PacueTHas Harpyaka Ha onpegenseTcs B pesynbTaTe pacyeTa,
26 Qsv_r BEHTANALMIO Mkan/y 4 8 P Kak CyMMa BCeX pacyeTHbIX Harpy3ok Ha
BEHTUMNSALMIO NOAKMYEHHbIX K JAaHHOMY
MCTOYHUKY
3HayeHne AaHHON BENUYMHDI
PacyeTHasi Harovaka Ha onpegenseTcs B pesynbTaTe pacyeTa,
27 Qgv_r rBC Py kan/ 4 8 P Kak CyMMa BCEX pacyeTHbIX Harpy3ok Ha
ropsiiee BogOCHabxeHne
NOAKITHOYEHHbIX K JAHHOMY UCTOYHMKY
3HayeHne gaHHOW BenuYmnHbI
Tekywwian Harpyaka Ha onpegenseTcs B pesynbTaTe pacdeTa,
28 Qo_t OTONMEHe kan/ 4 8 P Kak cymMma Bcex
TEKYLLMX Harpy3oK Ha oTonseHue
NOAKITHOYEHHbIX K JAHHOMY UCTOYHMKY
3HayeHne gaHHOW BenUYuHbI
Texyluasi Harpyaka Ha onpenensieTca B pesynbTaTe pacyeTa,
29 Qsv_t BEHTURALIIO kan/ 4 8 P KakK cymma Bcex
TEKYLLMX HAarpy30K Ha BEHTUIALMIO
NOAKITHOYEHHbIX K JAHHOMY UCTOYHMKY
3HayeHne AaHHON BENUYMHbI
Tekylias HAPyYaKa Ha onpegensieTcs B pesynbTaTe pacyeTa,
30 Qgv_t ¥ FBpr Mkan/u Y 8 P Kak CyMMa BCeX TeKyLLUMX Harpy3ok Ha
ropsiuee BofocHabxeHne
NOAKIMYEHHBIX K JAHHOMY UCTOYHUKY
CyMmapHas Tennosas 3HayeHne AaHHON BENUYMHbI
1 m kan/ C| P
3 Qsu Harpyska an/ 8 onpeaensieTcs B pesynbTaTe pacyeTa
Tekywasa Temnepatypa _
yul patyp o 3HayeHve JaHHON BENUYUHDI
32 T2_t BOAbl B 0GpaTHOM Tp- C Y 8 P
- ne onpeaensieTcs B pesynbTaTe pacyeTa
11401.0M-M1CT.003.002. 278




OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

EavH. Tun
Ne | YcnoBHoe Monb3oBaTenbcKkoe Tun |Pa3smep
nsme- AaH- |UHdopmauusn, 3anucbiBaemas B none
n/n | o60o3HayYeHNe| HauMeHoBaHWe nons nons | nons
peHus HbIX
Pacxopg ceteBoi Boabl 3HayeHne aHHOW BEMUYMHDI
33 Gso A AR oy 4 8 P A
Ha CO onpegensieTcs B pesyrbTaTe pacyeTa
Pacxopa ceteBoi BoAbl 3HayeHne aHHOW BEMUYMHDI
34 Gsv A AR 1y 4 8 P A
Ha CB onpegensieTcs B pesyrbTaTe pacyeTa
Pacxopa ceteBoii BoAbl 3HayeHne JaHHOW BEMUYMHbI
35 Ggv A AR oy 4 8 P A
Ha BC onpenensieTcs B pesynbTaTe pacyeta
CymmapHsbI pacxos .
o 3HayeHne JaHHOW BEMUYMHbI
36 Gsum_pod CEeTEBOW BOAbI B T/™ Y 8 P
- onpenensieTcs B pesynbTaTe pacyeta
noa.Tp.
Pacxon Boabl Ha .
3HayeHne aHHON BENUYMHLI
37 Gut_pot YTEHKy 13 L H 8 P onpenensieTcs B pesynbTaTe pacyeTta
cuc.TennonoTpeo. P pesy. P
. Pacxopn Boabl Ha 3HayeHne gaHHOW BenuYuHbI
38 Gpodpit A BoA T Y 8 P A
noanuTKy onpegensieTcs B pesynbTaTe pacyeTa
Pacxopn ceteBoii Boabl 3HayeHne aHHOWN BENUYMHLI
39 Gut_pod A A T Y 8 P A
— Ha yTeuKy 13 noa.Tp. onpegensieTcs B pesynbTaTe pacyeTa
Pacxopn ceteBoit Boabl 3HayeHne JaHHOW BEMUYMHbI
40 Gut_obr A A T ] 8 P A
— Ha yTeuKy 13 obp.Tp. onpegensieTcsa B pesynbTaTe pacyeTa
TennoBble noTepu B 3HayeHne gaHHOW BenUYuHbI
41 Qpot_ts P Mkan/y Y 8 P A
— TENnoBbIX CEeTAX onpegensieTcs B pesynbTaTe pacyeTa
3HayeHne gaHHOW BenUYuHbI
42 Tb aBneHne BCKUnaHus M Y 8 P
A onpegensieTcs B pesynbTaTe pacyeTa
. 3HayeHne gaHHOW BenUYuHbI
43 Hstat CraTtuyeckuin Hanop M Y 8 P A

onpeaensieTcsa B pesynbTarte pacyeTa
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14.2  YyacTtok TennoBou cetu (uch)

Tabnuua 14.3 - YyacTok TennoBow cetm

YcnoBHoe Pas-
Ne 0603- Monb3oBaTenbckoe Haume- | EAQWH. name- Tun Me Twun UHcopmaums,
HOBaHue nons peHus nons P OaHHbIX 3anucbiBaemas B norsne

HayeHue nons

n/n

3anucbiBaeTtcs
aBTOMaTU4eCKu Npu
0 Sys ID obbekTa - Y 8 e
¢dopMUpOBaHMM TEMMNOBOW
cetu

Mocne BbINONHEHUs!
pacyeToB B JaHHOM none
3anucbiBaeTcs umdpa,
) y 8 no Hanpuwvep 1, 2, 3, n 1.4.
COOTBETCTBYOLLASA HOMEPY
MCTOYHUKA OT KOTOPOro
3anuTbiBaeTCsl AaHHbIN
y4acTOK TENNoBOW CETU

1 Nist Homep ncrovHmka

3anucbiBaeTcs
HanMeHoBaHWe Havyana
yyacTka (HaMmeHoBaHue
yana, TenmnoBon Kamepbl, C
KOTOPOW AaHHbIA y4acToK
. HanmeHoBaHue Havana pon A Y
2 Begin_uch - T 30 VH Ha4YnHaeTcs), Hanpumep
— y4yacTka
TK-15. Mocne 3anonHeHns
HaVMEHOBaHMUIN BCEX Y3rOB
BO3MOXHO aBTOMaTU4YECKOE
3anorfHeHne Ha3BaHus
Hayana u KoHua y4yacTka

3anucoiBaeTtcs

HavMeHoBaHMe KoHua

y4yacTtka (HaumeHoBaHue
y3na, TennoBon kKaMepsbl, B
KOTOPOW AaHHbIA Y4aCcTOK
- T 30 WH |3akaHuuBaeTcs), Hanpumep
TK-16. Mocne 3anonHeHusi
HanMeHOBaHW BCEX y3M0B
BO3MOXHO aBTOMaTMyeCcKoe
3anonHeHne Ha3BaHus

Hauarna u KoHua y4yacTka

3 End_uch |HanmeHoBaHMe kOHUa y4acTka
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

OnuHa yyacTka

no

3apaeTcsa onuHa yyacTka B

nnaHe ¢ y4etoM AnuHei -

06pasHbIX KOMMNEHCATOPOB,
Hanpumep 100, 150 m.
[laHHOe none MoXHo

3anoJTHUTb aBTOMaTU4ECKM,
CHAB OJTMHY y4acTKa C
KapTbl B MacwTabe

Dpod

BHyTpeHHWI gnameTp
nogaroiero Tpybonposoaa

no

3apaeTca guametp
nojaroLiero
TpybonpoBoga, Hanpumep
0.05,0.1,0.15,1,2m

Dobr

BHyTpeHHWUI gnameTp
ob6paTHoro TpybonpoBoaa

no

3apaetca guametp
obpaTHoro TpybonpoBoaa,
Hanpumep 0.05, 0.1, 0.15,
12m

Zpod

CymMa Ko3d). MECTHbIX
CONpOTUBIEHUIA NoA. Tp-Aa

no

3apaetcsa cymma
KoadppmumneHToB
MECTHbIX CONPOTUBIEHUIA
nogaroLero
TpybonpoBoaa, Hanpumep
4, 8. B cnyyae ecnv cymma
ko3 puumeHToB
MECTHbIX CONPOTUBIEHUIA
nogatowlero Tpy6onposoaa
Hen3BecTHa, 3ajaWTe ee
paBHbIM Hynto. B aTom
cnyyae nonb3oBaTerb
MOXET YBENNYUTb
OENCTBUTENbHYIO ANNHY
TpybonpoBoaa
pobasneHvem
3KBMBANEHTHOMN OMWHBI,
XapakTepusytoLlen notepu
B MECTHbIX
conpoTtueneHusix. B
3TOM cryyae Heobxoanmo
3afaTb 3HayeHWe nons
Kz_pod

Zpod_str

MecTHble CONpOTUBINEHNUS
noa.Tp-aa

no

B cnyyae, ecnu cymma
KO3 PULMEHTOB
MECTHbIX CONPOTUBIEHUIA
HEN3BeCTHa, a U3BECTHbI
KONMYeCcTBO U BUAbI
MECTHbIX CONPOTUBIEHUIA
TO C MOMOLLBH AAHHOTO
nons MOXXHO paccymTaTtb

CYMMY KO3(pPULIMEHTOB.
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

Zobr

Cymma Kko3d). MECTHBbIX
COMPOTMBIEHWI 06p. Tp-Aa

no

3apaeTcda cymma
KO3 PULMEHTOB
MECTHbIX CONPOTUBIEHUIA
obpaTHororo
TpybonpoBoaa, Hanpumep
4, 8. B cnyyae ecnu cymma
KoapuumeHToB
MECTHbIX CONPOTUBIIEHUIA
obpaTHOororo
TpybonpoBoaa Hem3BecTHa
3ajainTe ee paBHbIM HYIO.
B atom cnyyae
nonb3oBaTenb MOXET
YBEMUYUTD
OENCTBUTENbHYIO ANUHY
Tpybonposoaa
pobasneHvem
3KBMBANEHTHOW AMWHbI,
XapakTepuayloLLen notepu
B MECTHbIX
conpoTuBneHusix. B
3TOM criy4yae Heobxoanmo
3agaTb 3Ha4veHue nons Kz
obr

10

Zobr_str

MecTHblE CONPOTUBIEHMS
ob6p.Tp-aa

no

B cnyuae, ecnun cymma
KoadppmumeHToB
MECTHbIX CONPOTUBNEHNI
Hen3BecTHa, a U3BECTHbI
KONM4ecTBO W BUAbI
MECTHbIX CONPOTUBNEHNI
TO C NOMOLLIO AAHHOIO
nons MOXXHO paccymTaTtb
CYyMMY KO3(PPULMEHTOB.

11

Ke_pod

LLlepoxoBaToCcTb nNodatoLLero
TpybonpoBoaa

MM

no

3agaetca koahpuumeHT
LLIEPOXOBATOCTH
noaaroLLero
TpybonpoBoaa, Hanpumep
05,12, 3, 4mmu1.0. Ans
HOBbIX CTaNbHbIX TPYO

KoappuumneHT
LLEPOX0OBATOCTH
npUHUMaeTcs B

cootBeTcTBUM co CHulM 0.5

MM
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Ne
n/n

YcnoBHoe

Ha4yeHue

0603-

Monb3oBaTenbcKoe Haume-

HOBaHuMe nons

Tvn
nons

EAvH. name-
peHus

Pas-
mep
nons

Twun

AaHHbIX

UHcopmaums,
3anucbiBaemas B none

12

Ke obr

LLlepoxoBaToCTb 06paTHOMO

TpybonpoBoaa

no

B3apaetcsa koadhpULMEHT
LepoxoBaToCTn
ob6paTHoro TpybonpoBoaa,
Hanpuwmep 0.5, 1, 2, 3, 4 Mm
1 T.4. ANs HOBbIX CTanbHbIX
Tpy6 koadpduumeHT
LepoxoBaToCTn
npuHMMaeTcs B
cootBeTcTBUN co CHulM 0.5
MM.

13

Zarost_pod

3apacTaHue nogatoLiero
TpybonpoBoaa

no

3apaeTtcs nonb3oBaTenem
BennynHa 3apacrtaHus
noaaroLero
TpybonpoBoga, Hanpumep
5, 10, 15 mm. 3apacTtaHue
TpybonpoBoga NpMBoaUT K
YMEHbLUEHUO BHYTPEHHEro
anametpa
TpybonpoBoaa un peskomy
yBENMn4eHuo
rMapaBnMYeckmx noTepb

14

Zarost_obr

3apacTaHue obpaTHOro
Tpybonposoaa

MM Y

no

3apaeTcs nonb3oBaTenem
BeNn4ynHa 3apacrtaHus
obpaTHoro Tpybonpoeoaa,
Hanpumep 5, 10, 15 mm.
B3apacTtaHue TpybonpoBoaa
NPUBOAMT K YMEHbLUEHUIO
BHYTPEHHEro AvameTpa
TpybonpoBoaa n pe3komy
yBENMNYEHUIo
rmapaBiiM4eCcKuX noTepb
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun

AaHHbIX

UHcopmaums,
3anucbiBaemas B none

15

Kz_pod

KoadhdumumeHT mecTHoro
COMNpOoTMBIEHUs NOA.TP-Aa

no

3apaeTtcs nonb3oBaTenem
KO PULNEHT MECTHOIO
COMNPOTUBIEHMS Ans
nogaroLero
TpybonpoBoaa, Hanpumep,
1.1,12.B
3TOM cny4vae
OencTeutenbHasa anvHa
yyacTtka Tpybonposoaa
Oynet yBenuyeHa Ha 10
unu 20%. Ecnn
KO PULNEHT MECTHOIO
COMNpPOTUBIEHMS AN
nogaroLiero
Tpybonposoaa 6ynet
3afaH paeHbiM 1.0, TO
AencTeuTenbHas anvHa
nogatowero Tpyéonposoaa
yBenuyeHa He 6yaet. B
3TOM cny4ae HeobxoaMMo
3apatb 3HadeHne Zpod

16

Kz obr

KoadhdomumeHT mecTtHOro
conpoTuBreHust 0bp.Tp-aa

no

3apaeTcs nonb3oBaTtenem
KO3 PULNEHT MECTHOIO
CONpPOTUBIEHMS AN
obpaTHoro Tpybonpoeoaa,
Hanpuwmep, 1.1, 1.2. B
3TOM cny4yae
AencTBuTenbHast AnvHa
yyacTka TpybonpoBoaa
Oynet yBennyeHa Ha 10
unu 20%. Ecnu
KO3(hPULMEHT MECTHOIO
CONpPOTUBIEHMS AN
obpaTtHoro TpybonpoBoaa
Oynet 3aaaH paBHbiM 1.0,
TO AeNCTBUTENbHAs ANUHA
nopatowero Tpyéonposoaa
yBenu4yeHa He bynet. B
3TOM criy4yae Heobxoaumo
3aatb 3HadeHune Zobr
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

17

Spod

ConpoTuBneHne noaaroLLero
Tp-Oa

M/ (T/4)*2

no

3apaeTtcs nonb3oBaTenem
BENMYNHA COMPOTUBIEHUS
nopatowiero
TpybonpoBoaa. [laHHasi
Benn4YMHa 3agaetcs Ans
YTOYHEHUS
MaTtemMaTuyeckon mogenu B
cny4vae, ecnu 6binn
npoBefeHbI
3amepbl pacxoda
TEnnoHOCUTENS 1
[OaBreHuns B Ha4yane u
KOHLe y4acTka cetu. 1o
3TMM AaHHbIM
onpeaensetca Spod
M*42/T2

18

Sobr

ConpoTuBneHne obpaTHOro Tp-

na

M/ (T/4)*2

no

3apaeTcs nonb3oBaTenem
BeNnnynHa conpoTmnBneHna
obpaTHoro Tpybonposoaa.
[aHHasa Benn4ymHa
3apaeTcs Ans yTOYHEHWs
MaTemMaTuyeckon Moaenu B
cnyyae, ecnv obinu
nposefeHbl 3amMepbl
pacxofa TensioHocuTens u
AaBneHnsa B Ha4dane un
KOHLe y4acTka cetu. 1o
3TUM AaHHbIM
onpeaensietcsa Sobr
M*42/12

19

Proklad

Bua npoknagku Tennosoun
cetu

no=

Bua npoknagku 3agaetcs
umdpon ot 1 o 4.0 -
npoknagsiBaembin
TpybonpoBoa He MmeeT
Tennosown nonauun.l -
Haa3emHas;2 -
KaHanbHas;3 -
beckaHanbHasa;4 -
noaBanbHas
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

20

Norma

HopmMaTuBHble NnoTepu B
Tennoson cetn (1-3)

Mo**

3apaetcs

none3osaTenem:1 -
HOpMUpYyeMble noTepu
onpegensaTca No HopMam
1959 r.;2 - HopMVpyeMmble
noTtepu onpeaensitoTcs no

Hopmam 1988 r.;3 -

HOpMUpYyeMble NoTepu
onpeaensTca No HopMam

1997 r.; HopMUpyeMmble
noTtepu onpeaensitoTcs no

Hopmam 2003 r.

21

Kpoprav

MonpaBo4HbI KOadhd. Ha
HOPMbI TEMMOBbIX NOTEPL ANs
nogatowiero Tp-ga

no*

3apaeTtcs nonb3oBaTenem
no pesynbtatam
TemnepaTypHbIX
UCnbITaHUI, ecnu
TemnepaTypHble
UCNbITaHUSA He
nNpoBOAMNINCS,
nonpaBoYHbIN
KO3(hPULMEHT HA HOPMBbI
TENnoBbIX MOTEPb
npuHumaetcs pasHbiM 1.0

22

Kpop_obr

MonpaBo4HbI KOadhd. Ha
HOPMbI TEMMOBbIX NOTEPL ANs
obpaTHoro Tp-ga

I/IO**

3apaeTcs nonb3oBaTenem
no pesynbtatam
TemnepaTypHbIX
MCnbITaHUI, ecnn
TemnepaTypHble
MCNbITaHNUS He
nNpoBOAMNINNCS,
nonpaBoYHbIN
KO3 PULUMEHT HA HOPMbI
TENNoBbIX NOTEPb
npuHumaetcs pasHbiM 1.0

23

Grunt

Bupg rpyHTa

Mo**

KoadpdbmumeHT
TENNONPOBOAHOCTM FpyHTa
3apaercs nonb3oBaTtenem

undppoit

24

Hzal

ny6uHa 3anoxeHus
TpybonpoBoaa

Mo**

ImyGuHa 3anoxeHus
Tpy6onpoBoaa oT ocu A0
MOBEPXHOCTU 3EMIN
3aaeTcs Nnosib3oBaTenem,
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

Hanpumep 0.8, 1.0, 1.2 m

25

I1zol_pod

TennonsonsAuUMOHHbIN
mMaTepuan nog.tp-ga (1-39)

Mo**

TennonsonauMoHHbIN

MaTepuan nogatoLiero
Tpybonposoaa 3agaercs
nonb3oBaTtenem Undpon of

0 po 39,
Hanpumep:9 -

Butymonepnur;24 -

lMeHononuypeTtaH 1 T.A4.

26

I1zol obr

Tennon3onsAuUMOHHbIN
maTtepuan obp.Tp-ga (1-39)

MO**

TennonsonsAuMOHHbIN

MaTepuan obpaTHoro
TpybonpoBoga 3agaercs
nonb3oBaTenem LMdpon oT

0 po 39,
Hanpuwmep:9 -

Butymonepnut;24 -

[MeHononuypeTaH u T.4.

27

Wizol_pod

TonwwuHa nsonsaumm
nogaroLLero Tp-aa

Vlo**

TonwwmHa nsonsauum
nopatowero Tpybonposoaa
3agaeTcs nonb3oBaTtenem,

Hanpumep 0.07, 0.1 m

28

Wizol obr

TonwmHa nsonauum obpaTHorg
Tp-Oa

Vlo**

TonuwuHa nsonsauumn
obpaTHoro Tpybonposoaa
3aaeTcs nosnb3oBaTernem,

Hanpumep 0.07, 0.1 m

29

Tex_pod

TexHuyeckoe CocTosiHMe
nsonsumm noa.tp-aa (1-8)

Vlo**

3apaeTcs nonb3oBaTenem
umdpon ot 1 o 8,
Hanpumep:2 - YNnoTHeHne
n30mnaunm cBepxy
TpybonpoBoaa n
obBucaHue cHusy;7 -
YBnaxHeHune nsonauum 20-
30 % ut.4. B nona Texjod n
Tex_obr 3anuckiBaetcs
MHpopMaUUs TONbKO B TOM
cnyyae, ecnv TeNoBble
notepu B
Tpybonposogax
TEnnoBown cetn
onpeaensitoTcs pacyeTHbIM
nyTem, a He No yaernbHbIM
HOpPMaTUBHbIM
nokasatensam. Mpu
BbINOTHEHUWN pacyeToB
NPUHUMAOTCHA CpefHue
3Ha4YeHNs NoNpPaBokK K
KoapuumneHTam
TEnonpoBOAHOCTH
TENNON30MSLUMOHHbIX
MaTtepuarnos
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-

HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun

AaHHbIX

UHcopmaums,
3anucbiBaemas B none

30

Tex obr

TexHun4yeckoe cocTosiHMe
n3onauum obp.Tp-ga (1-8)

MO**

3apaeTtcs nonb3oBaTenem
uncppor ot 1 o 8,
Hanpumep:2 - YNnoTHeHne
n30mnaunm cBepxy
TpybonpoBoaa u
ob6BuCaHne cHu3y;7 -
YBnaxHeHue nsonsaumm 20-
30 % wnt.4. B nonsa Texjod u
Tex_obr 3anucbiBaetcs
MHpOpMaLUa TONbKO B TOM
cnyyae, ecnv TennoBble
notepu B Tpybonposogax
TennoBon ceTn
onpeaensTcs pacyeTHbIM
nyTem, a He No yaenbHbIM
HOpPMaTUBHbIM
nokasatensam. MNpwu
BbINOJTHEHUWN pacyeToB
NPVHMMAOTCH CpefHue
3Ha4YeHUs NonNpaBoK K
Koo puumeHTam
TENnnonpoBOAHOCTU
TENNMON30NALNOHHBIX
MaTtepuarnos

31

PaccTosHue mexay ocamu
TpybonpoBoaos

no*

3apaeTcsa nonb3oBaTenem,
Hanpumvep 0.5, 1.0 m

32

Hkanal

BbicoTa kaHana

I/IO**

3apaeTcs nonb3oBaTtenem
B 3aBMCMMOCTM OT MapkKu
KaHana u ycrnoBHOro
OuameTtpa Tpy6, Hanpumep,
ansa kaHana mapku KJ1 90-
45 npun ycrioBHOM
AnameTpe nogatoen un
obpaTtHor Tpy6bl 0.1 m
BbiCcOTa kaHana 0.63 m

33

Wkanal

LLvpuHa kaHana

I/IO**

3apaeTca nonb3oBaTenem
B 3aBUCUMOCTW OT MapKu
KaHana u yCrnoBHOro
anawvetpa Tpyb ,
Hanpumep, anst kaHana
mapku KJT 90-45 npu
YCITOBHOM AnameTpe
nogaroLien n obpatHon
TpyObl 0.1 M WMpuHa
kaHana 1.15m

34

Q1 _pod

HononHuteneHble notepu

KKan

Vlo**

Hapsigy ¢ TennoebiMu
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb

CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

Tenna noa.Tp-aa

noTepsiMun Yepes
N30MsIUUI0, UMeEeTCS
BO3MOXHOCTb 3afaBaTtb
[OOMNOMHUTENbHble
hbMKCMpPOBaHHbIE TENSOBLIE
noTepu. ATy BO3MOXHOCTb
MOXXHO ncnorsrnb3oBaTb,
Hanpumep, Ansa
mMofenuposaHus otéopa
Tenna B cnyvae
TpyOONpoBOAOB- CMYTHUKOB

35

Q1_obr

JononHuTenbHble noTepu
Tenna obp.Tp-Aa

KKan

MO**

Hapsgy ¢ TennosbiMu
noTepsmn Yepes
N30nsLUMI0, UMeeTCs
BO3MOXHOCTb 3aAaBaTb
AOMNOMHUTENbHbIE
(hMKCUPOBaHHbIE TENNOBbIE
notepu. 3Ty BO3MOXHOCTb
MOXHO MCMOfb30BaThb,
Hanpumep, aons
MogenvpoBaHusa otbopa
Tenna B crnyyae
TpybOnpoBOAOB- CMYTHVKOB

36

Gpod

Pacxop Boapbl B nogatoLem
TpybonpoBoae

T/™

3HayeHue gaHHon
BENUYUHBI onpenensieTcs B
pesynbTaTe pacyeTta

37

Gobr

Pacxop Boabl B o6paTHOM
Tpybonposoae

T/

3HavyeHue gaHHon
BENVYUHBI onpeaensieTcs B
pesynbTaTe pacyeTa

38

dH_pod

MoTepu Hanopa B nogatoLLemM
TpybonpoBoae

3HayeHue gaHHon
BENVYUHBI onpeaensieTcs B
pesynbTaTe pacyeTa

39

dH_obr

MoTepu Hanopa B oGpaTHOM
TpybonpoBsoae

3HayeHne gaHHom
BENMUYMHbI onpeaendeTca B
pesynbTaTe pacyeTa

40

dHud_pod

YaenbHble NMHenHbIe noTepu
Hanopa B noAa.Tp-ae

MM/M

3HavyeHue gaHHon
BENUYUHBI onpeaensieTcs B
pesynbTaTe pacyeTta

41

dHud_obr

YaenbHble NMHenHbIe noTepu
Hanopa B 06p.Tp-ae

MM/M

3HayeHne gaHHom
BENUYUHLI onpeaensieTcs B
pesynbTaTe pacyeTa

42

Vpod

CKOpOCTb ABMKEHUSA BOAbI B
noa.Tp-ae

m/c

3HayeHne gaHHom
BENUYUHLI onpenenseTcs B
pesynbTaTe pacyeTta

43

Vobr

CKOpOCTb ABWKEHUS BOAbI B
ob6p.Tp-ae

m/c

3Ha4eHne aaHHoOM
BENUYMHLI onpeaensieTcs B
pesynbTaTe pacyerta

44

Gut_pod

BenuunHa yteuku u3
nogarouiero Tpybonposoaa

T/™

3Ha4eHne aaHHoOM
BENMMYMHLI onpeaensieTcs B
pesynbTaTe pacyeTa.
[MpoueHT yTeuku na
TENNOBOW CeTn 3agaeTcs
nepen BbINOSIHEHVEM
pacyeToB B NMyHKTE MEHHO
"HacTtpownka", no
YMOMNYaHMIO NPOLEHT
yTedkn 0.25

45

Gut_obr

BenuynHa yteuku u3
obpaTHoro Tpybonposoaa

T/™

3HayeHue gaHHon
BENWYMHbI onpeaensieTcs B
pesynbTaTe pacyeTa.
MpoUEHT yTeukn us
TEeNnnoBoW ceTn 3agaeTcs
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

nepes BbINOMHEHNEM
pacyeToB B MYHKTE MEHIO
"HacTtpowka", no
YMOMYaHUIO NPOLEHT
yTeyku 0.25

46

Qpot_pod

Tennosble NoTepu B
nogatollem Tpybonposoae

KKkan/y

3HaveHve aKkTU4ecknx
TEnnoBbIX NOTEPb B
nogatowem Tpybonposoae
onpegensieTcs B
pesynbTaTe BbIMOMHEHUS
Hanago4Horo unu
NOBEPOYHOTro pacyeTa

47

Qpot_obr

Tennosble NoTepu B o6paTHOM
TpyGonpoBoge

KKan/y

3HaveHve aKkTUyecknx
TENnoBbIX NOTEPb B
obpaTtHom Tpybonposoae
onpefensieTcs B
pesynbTaTe BbIMOMHEHUS
Hanago4Horo unm
NMOBEPOYHOTrO pacyeTa

48

Qud_sg_pod

CpegHerog.ya.tenn.notepu
noa.Tp-Aa

Kkan/y *m

3HayeHne cpefHerogoBbIX
yAenbHbIX NOTEPb Tenna
nopatoLero
TpybonpoBsoaa, (kkan/yac)
/m onpepensieTcsa B
pesynbTaTte BbINONTHEHUA
Hanagou4Horo unu
NOBEPOYHOro pacyeTa

49

Qud_sg_obr

CpegHerog.ya.Tenn.notepm
obp.Tp-aa

KKan/y *m

3HayeHne cpeaHeroaoBbIX
yAOenbHbIX NOTEPb Tenna
obpaTHoro Tpybonpoeoaa,
(kkan/yac) /m
onpegensieTcs B
pesynbTaTe BbINOMHEHNS
Hanago4Horo unu
NOBEPOYHOro pacyeTa

50

Qn_pot_pod

Hopm.aken.Tenn.notepu
noa.Tp-ga

Kkan/yac*m2*C

3HayeHne gaHHom
BENUYUHLI onpenenseTcs B
pesynbTaTe pacyeTa

51

Qn_pot_obr

HopM.akcn.Tenn.notepu
obp.Tp-aa

Kkan/yac*m2*C

3HayeHue gaHHon
BENWYMHbI onpeaensieTcs B
pesynbTaTe pacyeTa
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb

CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

YcnoBHoe Pas-
Ne 0603- Monb3oBaTenbckoe Haume- | EAQWH. name- Tun mep Twun UHcopmaums,
n/n HOBaHwue nons eHuA nons AaHHbIX 3anucbiBaemMas B nosne
/
HayeHue nons
3HayeHne gaHHoOn
TemnepaTypa B Ha4yane
52 | Tbeg_pod l-la(E)TKayEOD, Tp-na °C Y 8 P BEMUYMHLI onpeaenseTcs B
y TP pesynbTaTe pacyeTta
3HayeHue gaHHon
TemnepaTypa B KOHLIE y4acTKa
53 | Tend_pod P ﬁ%ﬂ T -uau y °C Y 8 P BEMUYMHLI onpeaenseTcs B
TP pesynbTaTe pacyeTta
3HayeHune gaHHon
Temnepatypa B Havane o A
54 | Tbeg_obr yyacTka o6p.Tp-aa C Y 8 P BENWYNHBI onpegenseTcs B
' pesynbTaTe pacyeta
3HayeHne gaHHom
TemnepaTtypa B KOHLE y4YacTka o A
55 Tend_obr 06p. Tp-0a C Y 8 P BENMYMHbI onpegensieTcs B
’ pesynbTaTe pacyeTta
3HayeHne gaHHom
56 Drek pod OunameTp nogatowero Tp- Aa " u 8 p BENUYMHBI onpeaensieTcs B
— KOHCTPYKTOPCKUI esynbTaTe
p
KoHcTpykTOpCKoro pacyeTa
3HavyeHue gaHHon
57 Drek obr HOnametp obpaTtHoro Tp-ga " q 8 = BENVYNHBI OnpeaenseTcs B
(KOHCTPYKTOPCKUIA) pesynbTaTe
KoHcTpykTOpCKoro pacyeTa
3apaetca koappuumeHT
LLepoxoBaToCTh
nogatowlero Tpy6onposoaa
(TOMbKO NpPW BbINOTHEHUU
KoHcTpykTOpckoro pacyeta
LLlepoxoBaTocTb nog. Tp- Aa Tennosown cetn). Onsa
58 | Ke_con_pod P A. Tp- A MM Y 8 NO*+* )-A

(KOHCTPYKTOPCKUIA)

HOBbIX CTaslbHbIX TPYO
KO3 PULMEHT
LLepoxoBaToCTh
npuHUMaeTcs B
cooTtBeTcTBMM co CHulM 0.5
MM
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKoe Haume-
HOBaHuMe nons

EAvH. name-
peHus

Tvn
nons

Pas-
mep
nons

Twun
AaHHbIX

UHcopmaums,
3anucbiBaemas B none

59

Ke con obr

LLlepoxoBaTocTb 06p. Tp-Aa
(KOHCTPYKTOPCKUIA)

MM

3apaetca koapduymeHT
LLepoxXoBaToCTH
nogatowlero Tpybonposoaa
(TonbKo Npu BbIMNONTHEHNN
KoHcTpykTOpcKkoro pacyeTa
Tennoso cetn). Ana
HOBbIX CTarnbHbIX TPYO
KoadhprumeHT
LLEepOXoBaTOCTH
npuHMMaeTcs B
cooTBeTcTBMM co CHuIM 0.5
MM

Mo***

14.3

LleHTpanbHbIN TeNNMOBOM NYHKT (Ctp)

Tabnuua 14.4 - LleHTpanbHbIN TENNOBON NYHKT

EavH. Pa3- | Tun
Ne | VYcnoshoe flons3oBarenkckoe usme- Tun mep | paH- [MHdopmaums, sanuckbiBaemas B none
n/n (obo3HayeHne HauMMmeHOBaHMue nons nons P P ’
peHuns nons| HbIX
3anvceiBaeTca aBToMaTUYECKU Npu
0 Sys ID obbekTa - Y 8 - ~ P
hopMMpOBaHNM TENNOBOWN CETU
3apaeTca nonb3oBartenem, Hanpuve
1 Adres Anpec - T 30 NH A P P
yn. ®enoceeHko .14
3apaetcd nonb3oBartenem, HanpUve
2 Name HaumeHoBaHwue y3na - T 30 VH a pumep
uTtn-23, nt.a.
Mocne BbINONHEHWA pacyeToB B JAHHOM
none 3anucblBaeTcsa uudpa, Hanpumep
3 Nist Homep nctovHuka - Y 8 P |1, 2,3, nT.0. COOTBETCTBYIOLLI@A HOMEPY
MCTOYHMKa OT KOTOPOro 3anuTbiBaeTcs
JaHHbI 0ObeKT
3apaetca reofesnyeckas oTMeTKa
4 H_geo [eogesnyeckas oTmeTka M Y 8 no NOBEPXHOCTM 3EMIN, Ha KOTOPOWN
HaxoaMTCsA AaHHbIM OObeKT
Homep cxemsbl
5 N_schem P - Y 8 NO | BagaeTca cxema npucoeguHenns LTI
— NOAKIIYEHNs y3na
3apgaetcsa pacyeTHOe 3HayeHne
PacueTHas Temnepatypa Ha TemnepaTypbl TENIOHOCUTENSA Ha BXoAe
6 Tl r C Y 8 no °
— Bxoge 1 KoHTypa B NepBbIN KOHTYpP, Hanpumep 150, 130,
110 wnn 95°C
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

EavH. Pa3-| Tun
Ne | YcnoBHoe Monb3oBaTenbcKoe Tvn
n3me- mep | AaH- [UHdopmauums, 3anucbiBaemas B none
n/n |o603Ha4YeHne HauMeHoBaHue nons nons
peHus nonsl| HbIX
3apgaetcsa pacyeTHOe 3HayYeHne
PacuetHas Temnepatypa Ha
7 T1to_so C Y 8 no TemnepaTypbl TENNIOHOCUTENS Ha
— BbixoZe 1 KOHTypa
BbIX04e 13 NepBOro KOHTypa
3apgaetcsa pacyeTHOe 3HayeHne
PacuetHas Temnepatypa Ha
8 T2_r C Y 8 MO | TemnepaTypbl TENNOHOCUTENSA Ha BXOAe
— BXOAe 2 KOHTypa . o
BO BTOPOW KOHTYp, Hanpumep 70°C
3apaeTcsa pacyeTHOe 3Ha4YeHne
9 = PacueTHas Temnepatypa Ha °c Y 8 Mo TemnepaTypbl TENMIOHOCUTENS HA
— BbIXOZle 2 KOHTYypa BbIXOZle 13 BTOPOro KOHTYypa, Hanpumep
95°C
. [Mpn He3aBNCUMOM NOAKNHOHEHUN
Pacnonaraembliii Hanop
10 Hnz_ras BTOPOrO KOHTYPa M Y 8 no CUCTEMbI OTOMNSIEHUs 3adaeTcH
pacnonaraemblii HANOpP BTOPOro KOHTypa
[Mpn He3aBNCUMOM NOAKNHOYEHUN
Hanop B o6paTHuke CUCTEMbI OTOMMNEHUA 3agaeTcs Harnop B
11 Hnz obr P P M Y 8 no A P
BTOPOro KOHTYpa obpaTHOM TpyGonpoBoae BTOpOro
KOHTYypa
Konnyecteo cekuun TO Ha 3apaeTtcsa nonb3oBaTenem LmMdpon,
12 Nsec_so H wT Y 8 no A uncbp
— cO Hanpuwmep, 1, 2, 3n T.4.
Eann. Pa3- | Twun
Ne YcnosHoe | Nonb3oBaTenbckoe Hanme- A Twun
name- Mep | gaH- | MHdopmauums, 3anmceiBaemasi B nosne
n/n | o6o3HaveHne HOBaHue nons nons
peHus nonst | HbIX
MoTepun Hanopa B ogHOM 3apaeTcsa nonb3oBaTenem LMdpon,
13 Hsec_so P p A M Y 8 no A uncbp
— cekuum TO Ha CO Hanpumep, 0.1, 0.2, 0.3, m.
Eann. Pas3- | Twun
Ne YcnosHoe | Nonb3oBaTenbckoe Hanme- A Twun
name- Mep | gaH- | MHdopmauums, 3anmceiBaemasi B nosne
n/n | o6o3Ha4YeHne HoBaHWe nons nons
peHus nons | HbIx
KonnyecTBo napannenbHbIX 3apaeTtca nonb3oBaTenem Lndpon
14 Ngr_so P wT Y 8 no A uvcppo,
- rpynn TO Ha CO Hanpuwmep, 1, 2, 3 T.4.
PekomeHayemblii Homep
1 Nel r - Y P n AeTca B bTaT yeT.
5 el_ sneBaTopa 8 OnpepenseTtcs B pe3ynbTaTe pacdeTa
PekomeHayembli guameTtp
1 D r MM Y P n AeTcs B bTaT: yeT
6 SOp_ conna anesaTopa 8 OnpepenseTtcs B pe3ynbTaTe pacdeTa
PacueTHbIn koadhpULMEHT
17 | - Y P n AeTca B bTaT yeT.
U_calc CMELLEHS 8 OnpepenseTtcs B pesynbTaTe pacdeTa
dakT4ecKkmin KO3 PULMNEHT
18 U_fakt CMeLLEHNS - Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
3apaeTcsa 3HaYeHne paKkTUyYeckn
Homep ycTtaHoOBREHHOrO . A ®
19 Nel_u - C| 8 no YCTaHOBJIEHHOIO HOMepa anesaTopa,
- anesaTopa
Hanpuvep 1, 2, 3,4,5,6, 7.
3apaeTcs 3HayeHue aKkTuyeckm
[OnameTtp ycTaHOBMNEHHOrO
20 Dsop_u MM Y 8 no YCTaHOBIIEHHOro AnameTpa conna
- conna aneeartopa
anesartopa, Hanpumep 3, 5, 7, 9 MMm.
MoTepun Hanopa B conne
21 dHsoplo P P M Y 8 P Onpepensetca B pesynbTaTe pacyeTa

aneBaTtopa
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne | YcnoBHoe NMonb3oBaTenbckoe Eaun. Tun Paz-| Tun
n3me- mep | AaH- [UHdopmauums, 3anucbiBaemas B none
n/n (obo3HayeHne HauMMeHOBaHMue nons nons
peHus nonsi| HbIX
22 T1_ t Temnepaggﬁfy;: Bxoze 1 °C C| 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
23 T2_t Temnepa%zaT;;aBblxoue 1 °C 4 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
24 T3so_t Temnepa%zaT;;aBblxoue 2 °C 4 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
25 T2so_t TemnepaKTgETay;: BXoze 2 °C 4 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
26 | Dshb_pod Anawerp mazgu HAMOATRY  ym Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
27 | Nshb_pod Konmqne(;:;ic;_ﬁ:m Ha wT C| 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
28 Dshb_obr Anamerp #ﬁ:gbl Ha 06p. MM Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
29 Nshb_obr Konmqoeg;i%_ﬁ:m Ha wT Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
Ne YcnoeHoe | lNonb3oBartenbckoe Havme- 5?:.2 Tun Tnaes- T::_ VHbopMAaLIVS,, 3aNMCHIBaEMast B None
n/n | obosHaveHne HOBaHwWe nons nonsi Pl A pMaLma,
peHusi nonsi | HblxX
. 3apaeTcs nonb3oBartenieM guameTp
30 | Dshb_pod_u ﬂmjr;gil );(;Tigzsfe_;:om MM Y 8 MO* | ycTaHOBMEHHOM Wanbbl Ha NoAaoLLEM
TP Tp-Ae
Konnyectso 3apaeTcsa nonb3oBaTenemM Konm4ecTso
31 | Nshb_pod_u | ycTaHoBneHHbIX Wwanb Ha wT Y 8 NO* | ycTaHOBNEHHbIX Wanb Ha nogatoLem
noa.Tp-ge Tp-Ae
Ne YcnosHoe | lNonb3oBaTtenbckoe Havme- Epui. Tun Pag- | Tun
0/ | oBosnadeHme HOBAHME NONS: usme- | o | Mep | pAaH- WHdopmaums, 3anuceiBaemas B nosne
peHusi nons | Hblx
[14aMeTp yCTAHOBMEHHOI X 3apaertcs nork3osaternem AvameTp
32 | Dshb_obr_u WaiBb! Ha 0Bp. Tp-ne MM Y 8 no YCTaHOBINEHHOM LWanbbl Ha o6paTHOM
p-TP Tp-Ae
KonuuecTtso 3apgaeTca nonb3oBaTenem Konnm4ecTso
33 | Nshb_obr_u | ycTaHoBneHHbIX WWanb Ha wT Y 8 NO* | ycTaHOBMEHHbIX Wanb Ha obpaTtHoOM Tp-
obp.Tp-ae ne
34 | dHshb_pod Motepu r;%rgor;a;)_zaemaw% B om Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
35 | dHshb_obr Motepu r;%npor;a;)_lzlaemaw% B om Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
36 Dshb_gvs OnameTp wanbsl Ha N/BC MM Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
37 Nshb_gvs | KonuuyectBo waib Ha MBC wT Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
OnameTp ycTaHOBMNEHHOW " 3apaeTcs nonb3oBaTtenem guameTp
38 | Dshb_gvs_u wanbbl Ha MBC MM H 8 o yCTaHOBMNEHHON Wwanbbl Ha BC, Mm
Konmuectso 3apaeTcsl nonb3oBaTenem KonMy4ecTso
39 | Nshb_gvs_u | yctaHoBneHHbIx wamnb Ha wT Y 8 no* A _
rBC yCTaHOBIEHHbIX Wwanb Ha TBC
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

EavH. Pa3-| Tun
Ne | YcnoBHoe NMonb3oBaTenbckoe Tun
n/n | obo3HayeHne HauMMeHOBaHMue nons MIME” | hons| MEP | AaH- UHcpopmaums, sanuckisaemas & none
peHus nonsi| HbIX
40 | dHshb_gvs Motepy Harrl%%a Ha waiibe M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
a1 Thy TemnepaTtypa XxonogHoum c 4 8 1o 3apaeTtcs nonb3osatenem TemMnepatypa
BOAbI XOIoJHON BOOONPOBOAHOW BOAbI
3apaeTca nonb3osartenem TemnepaTypa
42 Tgv TemnepaTtypa Bogbl Ha IBC| °C Y 8 MO |Boapbl NocTynatoLLen B cuctemy ropsivera
BOZOCHabXeHUs
[ns 3aKpbITbIX CUCTEM ropAYero
Pacnonaraembin Hanop 2 BOJOCHabXeHnsa 3agaeTcs
43 Hgv2_ras koHTypa 'BC M H 8 o pacnonaraemsbiii HaNoOp BO BTOPOM
KOHTYpe
[ns 3aKpbITbIX CUCTEM ropsyero
a4 Hgv2_obr Hanop B o6paTHuke 2 " Y 8 Mo BOAOCHabXeHWs1 3a4aeTcsa Hanop B
— koHTypa 'BC LUUPKYNSLMOHHOM TpybonpoBoae BO
BTOPOro KOHTypa
45 Nsec niz KonuyecTtBo cekuunt TO Ha T y 8 o 3apgaeTcsa nonb3oBaTenem LMgpon,
— BC | ctyneHb Hanpuwmep, 1, 2, 3n 1.4.
26 Ngr niz Kon-Bo napannen. rpynn wT Y 8 Mo 3apaeTcsa nonb3oBartenem Lugpon,
TO Ha BC | cTyneHb Harnpuwmep, 1, 2, 3un T.4.
a7 Hsec niz MoTepu Hanopa B ogHON " Y 8 Mo 3apaeTcsa nonb3oBaTtenem unudpon,
cekummn | ctyneHmn Hanpumep, 0.1, 0.2, 0.3, m.
. Vicn. TemnepaTypa Ha Mpu Hanuyum pesynbTaToB 3aMeEpPOB,
48 T11liniz BXOM€ 1 KOHTYPa | CTyNEHM °C Y 8 MO | 3apaeTcs ucnblTatenbHas Temnepartypa
TEeNNoHOCUTENS Ha
Ne YcnoeHoe | [Nonb3oBaTtenbckoe Hanme- Enan. Tun Pas- | Tun
A HOBAHME NONS! uame- | oal Mep | pan- WHdopmauums, 3anuceiBaemas B nosne
peHus nonst | Hblx
BXOZle nepBoro koHTypa. O6
ucnblTaTenbHbIX napamerpax TO
noapobHel y3HaTb MOXHO B pasgene
McnblTatenbHble napameTpbl TO.
Mpu Hanuynm pesynbTaToB 3aMeEpPOB,
3ajaeTcs ucnblTatenbHasa Temnepartypa
Wcn. Temnepatypa Ha TennoHocuTens Ha
49 T12i niz BbIxoae 1 kKoHTypa | °C 4 8 no BbIXOZle nepBoro KoHTypa. O6
CTyNeHu ucnelTaTenbHbIX Napamerpax TO
noapobHel y3aHaTb MOXHO B pasgene
WcnbiTatenecHble napametpbl TO.
Mpu Hanu4un pesynbTaToB 3aMEPOB,
3ajaeTcs ucnblTaTtenbHas Temnepartypa
ropsiiert Boabl Ha
50 T21 i niz er;:.Zch')\m?/gaale (F;‘?y:ZHI/I °C C| 8 no BXoAe BTOporo kKoHTypa. O6
ncnelTatensHblX napametpax TO
noapobHel y3aHaTb MOXHO B pasgene
WcnbiTaTtencHble napametpbl TO.
[Mpu Hanuuum pesynbTaToB 3aMepOB,
3ajaeTcs ucnblTaTtenbHas Temnepartypa
Wcn. Temnepatypa Ha ropsiyeit BOAbl Ha BbIXO4Ee BTOPOro
51 T22 i niz BbIxoAe 2 KoHTypa | °C C| 8 no KoHTypa. O6 ncnblTaTeNbHbIX
CTyneHu napameTtpax TO nogpobHen y3HaTb
MOXHO B pasgene VcnbitaTenbHble
napameTpsbl TO.
Mpu Hanuuun pesynbTaToB 3aMEpPOB
52 Qiniz Wcn. Tennosas Harpyska | | kan/y, q 8 Mo 3ajaeTcs TENMoBasi Harpyska nepeo
CTyneHn MBT cTeneHn TennoobmMeHHoro annapaTa. Og
ucnelTaTensbHbIX napamerpax TO
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

EavH. Pa3-| Tun
Ne | YcnoBHoe NMonb3oBaTenbckoe Tun
n3me- mep | AaH- [UHdopmauums, 3anucbiBaemas B none
n/n (obo3HayeHne HauMMeHOBaHMue nons nonsa
peHus nonsi| HbIX
noapobHel y3HaTb MOXHO B pasfene
VcnbiTatensHble napameTtpbl TO.
Harpyska moxeT GbITb 3agaHa kak B
lkan/y Tak u B MBT. Kak nameHutb
eVHULbI U3MEPEHNI CMOTPUTE B
pasgene HacTtpoika pacyeTos.
53 Gniz Pacxon ceT.BoAb! | CTyneHy T/™ Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
TOTIBC
Pacxod 2 KOHTYDa | CTVIeHM Pacxon ropsiuen Boabl BO BTOPOM
54 G2 niz A TO Fyé)C y T Y 8 P KOHTYpe, onpefensieTcs B pesynbraTe
pacyeTa
5| gz | Tevemmual | Tanh | o TEieemeelevientoe
CTYMeHn MBT » onpen pesy
pac4yeTa
TemnepaTypa Ha Bxoae 1 koHTypa |
. Temnepatypa Ha Bxoge 1 o
56 T11 niz KOHTypa | CTyneHm C C| 8 P ctynenn TO Ha BC, onpegensietca B
pesynbTaTe pacyeTta
TemnepaTtypa Ha Bbixoge 1 KOHTypa
57 T12 niz Temneparypa Ha Bbixoze 1 °C Y 8 P | ctyneHun TO Ha BC, onpenensieTca B
KOHTypa | cTynexu
pesynbTaTe pacyerta
TemnepaTypa Ha Bxoae 2 KoHTypa |
58 T21 niz Temnepatypa Ha Bxoae 2 °C Ci 8 P ctynenn TO Ha BC, onpegensietca B
KOHTypa | cTyneHu
pesynbTaTe pacyeTta
TemnepaTtypa Ha Bbixoge 2 KOHTypa
59 T22 niz Temneparypa Ha Bbixone 2 °C Y 8 P | ctynenun TO Ha BC, onpenensieTca B
KOHTypa | cTynexu
pesynbTaTe pacyeTta
60 | Nsec_verh Konuyectso cekuunt TO Ha T q 8 Mo 3apaetcsa nonb3oBaTtenem uudpon,
MBC Il ctyneHb Hanpuwmep, 1, 2, 3n 1.4.
Kon-Bo napannen. rpynn 3apaeTcsa nonb3oBaTtenem unudpon,
61 Ngr verh TO Ha IBC Il cTyneHb T 4 8 o Hanpuwmep, 1, 2, 3n 1.4.
MoTepw Hanopa B OfHOM 3apaeTca nonb3oBartenem Lugpon,
62 | Hsec_verh cekumn |l ctyneHn M “ 8 o Hanpumep, 0.1, 0.2, 0.3, m.
TemnepaTtypa Ha Bxoge 1 koHTypa Il
Temnepatypa Ha Bxoge 1 R
63 T11 verh KOHTYPa Il CTyNeHM C Y 8 P ctynenn TO Ha 'BC, onpegensieTcsa B
pesynbTaTe pacyeTta
Temnepatypa Ha Bbixoge 1 KOHTypa
64 T12 verh Temnepatypa Ha Bbixoae 1 °C Y 8 P Il ctynenun TO Ha MBC, onpegensieTcs B
KOHTYypa Il cTyneHu
pesynbTaTe pacyeTta
TemnepaTtypa Ha Bxoae 2 kKoHTypa Il
Temnepatypa Ha Bxoae 2 o
65 T21 verh KoHTYpa Il CTyneHM C Y 8 P ctynenn TO Ha BC, onpepensietcs B
pesynbTaTe pacyeTta
TemnepaTtypa Ha Bbixoe 2 KOHTypa
66 T22 verh Temneparypa Ha Bbixone 2 °C Y 8 P Il ctyneHun TO Ha MBC, onpegensietca B
KOHTYypa Il cTyneHu
pesynbTaTe pacyeTta
Mpu Hanuuuu pesynbTaToB 3aMePOB,
67 | T11iverh Wcn. TemnepaTypa Ha °c u 8 Mo | 32AaeTcs ucnbiTatensHas TemMneparypa
Bxoge 1 koHTypa Il cTyneHn TENMoHOCUTENA Ha BXo4e NepBoro
KOHTYypa Il cTyneHu
n Mpn Hanuuum pesynbTaToB 3aMepOB,
. cn. Temneparypa Ha 3afaeTcs ucnbiTatenbHasa Temneparypa
68 | TiZiverh Bblxoﬂ; 1n';?4'jypa I C K 8 o TENSIOHOCUTENS Ha BbIXOAe NepBOro
y KOHTYypa Il cTyneHn
Mpu Hanuuuu pesynbTaToB 3aMePOB,
69 | T21iverh Mcn. TemnepaTtypa Ha °c q 8 Mo | 33AAETCH MCnbiTaTenbHas Temnepatypa

BXoAe 2 KoHTypa Il cTyneHn

ropsiyert BoAbl Ha BXoge BTOPOro
KoHTypa Il cTyneHu
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Ne | YcnoBHoe NMonb3oBaTenbckoe Eaun. Tun Paz-| Tun
n3me- mep | AaH- [UHdopmauums, 3anucbiBaemas B none
n/n (obo3HayeHne HauMMeHOBaHMue nons nons
peHus nonsi| HbIX
" Mpu Hanuunn pesynbTaToB 3aMepPOB,
ch. Temneparypa Ha 3aaeTcs ucnblTatenbHas Temnepartypa
70 T22 i verh BbIxoge 2 KoHTypa Il °C Y 8 no o patyp
ropsiyert BOAbl Ha BbIXo4e BTOPOro
CTyneHu
KoHTypa Il cTyneHu
Mpu Hanuuun pesynbTaToB 3aMEPOB
3aaeTcs Tennosas Harpyska nepsow
Vcn. Tennosas Harovaka Il | Fran/y cTeneHu TennoobmeHHoro annaparTa.
71 Qiverh ' Py 1Yy 8 no Harpyska MoxeT ObITb 3aaHa Kak B
CTYNeHn MBT
lkan/y Tak u B MBT. Kak nameHuTb
eaQnHNLBI U3MEPEHNIA CMOTPUTE B
pasgene HacTPOWKWN pacyeToB
72 Gverh Pacxon Ce;gorﬁ"gbc':” CTYNeR 11y Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
Pacxop ropsiueit Bogbl BO BTOPOM
Pacxopg 2 koHTypa I
73 G2 verh crynenn TO IBC T Y 8 P KOHTYpe Il cTyneHn, onpegensieTcs B
pesynbTaTe pacyeta
Tennosas Harpy3ka |l ctyneHn TO Ha
Tennoas Harpy3ka Il kan/uy,
74 Q verh Y 8 P BC, onpepensetca B pesynbTaTe
CTyneHu MBT
pacyeta
75 Gset_nal Pacxop ceTesoit BoAbl Ha T/ Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
KBapTan nocne Hanagku
MopkntoyeHHas Harpy3ka Ha OnpepnensieTca aBTOMaTU4eCKu Mo
6 Qo_t oTonneHve Mkanfi | 4 8 P NOAKIMKYEHHON Harpy3ke KBapTana
MoakntoveHHas Harpyska Ha OnpepensieTca aBTOMaTUYECKN MO
” Qsv_t BEHTUMNSALMIO Mkanfi | Y 8 P NOAKIMYEHHON Harpy3ke KBapTana
MoakntoveHHas Harpyska Ha OnpepensieTca aBTOMaTUYECKM MO
8 Qgv_t C Mkan/s H 8 P NOAKIMIOYEHHON Harpyske KsapTana
79 | Gsum_pod CyMMaprjM pacxon T/™ Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
ceTeBOM BOAbI
Pacnonaraemein “rop Ha
80 H _ras ssope L|TT M Y 8 P OnpepensieTtcsa B pe3ynbTaTe pacyeTa
81 H_pod Hanop 8 noarouiem M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
TpybonpoBoae
~rop B obpaTHOM Tp-Ae Ha
82 H_obr ssoge L{TT M Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
83 Ppod Rasnenve & noparouiem M Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
TpybonpoBoae
[aeneHue B o6paTHOM
84 Pobr TpyGonposoae M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
Pacnonaraembin Hanop 2
85 Hout_pod koHTypa LTI M Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
86 Hgv_pod Hanop B noa.tp-ge NBC M Y 8 P OnpepenseTcsa B pesynbTaTe pacyeTa
87 Hgv_obr Hanop B 06p.Tp-ae NBC M Y 8 P OnpegenseTtcs B pe3ynbTaTe pacdeTa
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne
n/n

YcnoBHoe
0603Ha4eHue

Monb3oBaTenbcKkoe
HaunMeHoBaHUWe nons

EavH.
n3me-
peHus

Tvn
nons

Pas-
mep
nons

Tvn
AaH-
HbIX

UHdopmauusn, 3anucbiBaemas B none

88

Pout_pod

[aBneHve B noa.Tp-ae

OnpepensieTcs B pesynbTaTe pacyeta

89

Pgv_pod

OaeneHue B noa.tp-ae NBC

OnpepensieTcs B pesynbTaTe pacyeta

90

Pgv_obr

[aBneHne B 06p.Tp-ae NBC

OnpepensieTcs B pesynbTaTe pacyeta

91

Pout obr

[aBneHue B 0b6p.Tp-Ae

OnpepensieTcs B pesynbTaTe pacyeta

92

Hout_obr

Hanop B o6paTtHom Tp-ae 2
KOHTYypa LITT

Onpepensietcs B pesynbTaTe pacyerta

93

Gperem

Pacxopn Boabl no
nepemblyke

T/™

Onpepensietcs B pesynbTaTe pacyeta

94

Tvso_r

PacueTtHas Temnepatypa
BHYTp. Bo3gyxa anst CO

°C

no

3apaeTcsa pacyeTHoOe 3HayeHve
TemnepaTypbl BO34yxa BHYTpU
oTannmBaeMbIX I'IOMeLLl,eHI/II7I npu
NPOEKTUpPOBaHNUN CUCTEMbI OTONJIEHUS,
Hanpumep 20, 18, 16 unun 10°C

95

Qgv_sred

PacueTtHas cpegHsas
Harpyska Ha IBC

Mkan/

no

3apaeTtcsa nonb3oBaTenem no
NPOEKTHbIM AaHHbIM. [1py OTCYyTCTBUM
NPOEKTHBIX AaHHbIX pac4eTHbIe
TENnoBble HArpy3kx Ha
ropsiyee BogOCHabxeHne MoryT ObiTb
onpeaereHbl No KONM4ecTBy
notpebutenen rops4ero
BOLOCHabXeHUs,, B COOTBETCTBUM C
ykadaHusimm CHul. Harpyska moxeT
ObITb 3aAaHa Kak B 'kan/y
Tak 1 B MBT. Kak uaMeHUTb eauHunlpl
n3MepeHnii CMOTpuTe B pasgerne
HacTtpolku pacyeTos.

96

Qgv_max

PacyeTtHasa makcumanbHas
Harpy3ska Ha TBC

Mkan/

no

3apaeTcs nonb3oBaTenieM no
NPOEKTHbIM AaHHbIM. Harpyska moxeT
ObITb 3agaHa kak B [kan/y
Tak 1 B MBT. Kak uaMeHuUTb eauHunlbl
N3MepeHnii CMoTpuTe B pasaene
HacTtpoliku pacyeTos.

97

Regul_T

Hanwuune perynartopa Ha
BC

no

YKasbiBaeTcs NpusHak Hanuyms
perynsitopa TemrepaTtypbl Ha cucTemMy
ropsiyero BogocHabxeHus:: 0 -
OTCYTCTBYET; 1 - yCTaHOBMNEH

98

Kb

BanaHcoBbI KO3 rUneHT
3akp. [BC

no

3HayeHve 3TOro Nons UCMonb3yeTcs

npw onpeaeneHnn 6anaHcoBO Harpy3ky

B Hanago4yHoOM pacyeTe ANnd 3aKpblTbIX
cxem BC.

BanaHcosas Harpy3ka onpegensieTca
Kak cpegHsia Harpyska BC,
YMHOXeHHas Ha banaHcoBbIn
ko3 puumneHT. KoaddnumneHt
Nno3BonseT Nnonb3oBaTento
perynupoBaTtb BENUYMHY Harpy3sku (1
pacxoga) Ha KOTopyto Npon3BoanTCS
Hanapgka.

Ecnu 3HayeHne nons He 3agaHo unu
camo rorie B CTPYKType OTCYTCTBYeET,
pacyeT 6epeT 3HayeHne KoadprLUneHTa
no ymonyanuo: 1.15 ans
OfHOCTyrneH4yaTomn cxembl, 1.1 aons
OBYXCTyneH4yaTomn cmelwaHHon, 1.25 ansa

11401.0M-1CT.003.002.

298



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
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EavH. Pa3-| Tun
Ne | YcnosHoe NMonb3oBaTenbckoe Tun
n/n | obo3HayeHne HauMMeHOBaHMue nons MIME” | hons| MEP | AaH- UHcpopmaums, sanuckisaemas & none
peHus nonsi| HbIX
OBYXCTyrneH4aToln nocrneaoBaTenbHOW.
YkasbiBaeTcst cnocob JpoccenmpoBaHus
Ha UTIM yndppon ot 0 go 6. O -
apoccenupoBanue Ha LTI He
Npou3BOANTCH, ECINN 3TO HE
sBnseTca obasatensHbIM; 1 -
apoccenupyeTtca Bbixog 13 LTI Ha
oTonneHuve, Wwanba yctaHaBnNMBaeTcs
BCerga Ha nogatoliem TpybonpoBoae; 2
- ApoccenupyeTcs
Bbixog 13 LTI Ha oTonneHue, wanba
ycTaHaBnuBaeTca Bcerga Ha
obpaTtHom TpyGonpoBoae; 3 -
gpoccenupyetcs Bbixog 13 LTI Ha
99 Regul_G Cnoco6 /J,pOCC_?HVIpOBaHVIH - C| 8 no OTOMMEeHne, MecTa YCTaHOBKM LLanG
Ha U onpenensatTcs aBTomaTudecku; 4 -
yCTaHaBNuBalTCs Wanbbl Ha BBOAE B
LTI (o6wme Ha otonneHune n MBC),
MecTa yCTaHOBKM Lanb onpenenstoTcs
aBTOMaTU4ecku; 5 - ycTaHaBnNuBaoTCA
wanbel Ha BBoAe B LITIT (06wwme Ha
oTtonnexue u NBC), wawba
yCTaHaBnNuBaeTCHa Bceraa Ha nogaroLlem
TpybonpoBopae; 6 - ycTaHaBNMBaOTCA
wanbbl Ha Beoge B LTI (obwwme Ha
oTtonnexue n NBC), waiba
ycTaHaBnuBaeTcs Bcerga Ha obpaTHoM
Tpybonposoae
3anac Hanopa npu 3apaeTcsa nonb3oBaTtenem 3anac
100 Hzapas [POCCENMPOBAHIMN M 4 8 no Hanopa rnpu ApoccenupoBaHnu,
Hanpumep 1, 2 n T.4. METPOB
3apgaetcsa pacyeTHOe 3HayeHve
101 Thv PacueTtHas Temnepartypa °c u 8 Mo TemMnepaTypbl HAPY>KHOro BO34yxa,
HapYXHOro Bo3ayxa KOTOpOE MPUHMMAETCS B COOTBETCTBUM
co CHwul, Hanpumep -26°C
TekyLlasa TemnepaTypa o . | 3apaetcs nonb3oBaTtenem, HanpumMep
102 Tnv_t HapY)XHOro BO3ayxa C K 8 Mo 8,0,-10,-26 °C
103| Tsg_pod CpenHeronoBas °c q 8 NO** 3apaeTcs nonb3oBaTtenem
TemnepaTypa BOAbl B cpepHerogoBasi TemnepaTtypa BoAbl B
CpenHeronoBas 3apaeTcs nonb3oBaTtenem
104 Tsg_obr TemnepaTypa BOAbl B °C C| 8 NO** | cpegHerogoBas TemnepaTypa BoAbl B
obp.Tp-ae 006p. Tp-ge nocne LTI
105| Tsg_grunt CpepnHerogosas °c q 8 NO** 3apaetca nonb3oBartenem
TemnepaTypa rpyHta cpefHerogoBas Temnepartypa rpyHta
CpenHeronoBas 3apaeTcs nonb3oBaTtenem
106 Tsg_nv Temnepatypa Hapy>XHoro °C C| 8 NO** cpepHerogoBsas TemnepaTypa
BO3gyxa HapPYXHOro BO3ayxa
CpenHerogoBas 3apaeTcs nonb3oBaTenem
107 | Tsg_podval TemrnepaTypa Bo3gyxa B °C C| 8 NO** | cpeqHerogoBas TemnepaTtypa Bo3ayxa B
nogeanax noaeanax
108 Tgrunt TekyLwiasa TemnepaTypa °c q 8 N0 3apaeTcsl nonb3oBaTenem 3HayeHne

FPyHTa

TekyLLel TeMnepaTypbl rpyHTa
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

EavH. Pa3-| Tun
Ne | YcnoBHoe NMonb3oBaTenbckoe Tun
n3me- mep | AaH- [UHdopmauums, 3anucbiBaemas B none
n/n (obo3HayeHne HauMMeHOBaHMue nons nons
peHus nonsi| HbIX
TexyLuas Temneparypa 3apaeTcd nonb3oBaTtenem 3HayeHne
109 Tpodval Y paryp °C Y 8 NO** TeKyLLen TemnepaTtypbl BO3ayxa B
BO3Jyxa B nogganax
nogsanax
CymmapHbIn pacxo BoAbl
110 | Gsum_pod2 B0 2 KoHType LITT] T/ C| 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
Tennoas Harpy3ka
111 Qverh BepxHei cTynenn TO MBC Mkan/u 4 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
. TennoBas Harpyska HKHeEN
112 Qniz cTynenn TO MBC Mkan/u 4 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
113| Qut_pod Motepu Tenna ot yrevek B Kkan/u Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
nogatowem Tp-ge
114 Qut_obr Motepu Tenna ot yrevek B Kkan/u Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
obpaTHOM Tp-ae
MoTepw Tenna ot yTeyek B
115| Qut_potr CHCT. TennonoTpes. Kkan/u 4 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
3apaeTca nonb3oBartenem no
116 T11 i Mcn. TemnepaTypa Bogbl Ha °C u 8 Mo pesynbTaTaM UCTbITaHWUA, ecnu
— Bxoae 1 KoHTypa UCMbITaHUst HE NPOBOAMIUCH, 3afaeTcH
pacyeTHoe 3Ha4eHue.
3apaeTca nonb3oBartenem rno
117 T12 | Mcn. TemnepaTypa Bogbl Ha °c u 8 1o pesynbTaTaM UCMbITaHWUA, ecnu
BbixoZe 1 KOHTypa UCMbITaHUSt HE NPOBOAMIUCH, 3afaeTcs
pacyeTHoe 3Ha4eHue.
3apaeTca nonb3oBartenem no
118 21 i Wcn. Temnepartypa Boabl Ha °c u 8 Mo pesynbTaTaM UCMbITaHWUA, ecnu
- BXOZe€ 2 KOHTypa UCMbITaHUst HE NPOBOAMIUCL, 3afaeTcs
pacyeTHoe 3Ha4eHue.
3apaeTca nonb3oBartenem no
119 22 i Mcn. TemnepaTypa Bogbl Ha °c u 8 1o pesynbTaTaM UCMbITaHWUI,
— BbIXOZle 2 KOHTypa E€CNUNCIbITAHNS He NMPOBOAWIMUCS,
3a]aeTcsl pacyeTHOE 3HaYeHue.
3apaeTcsa nonb3oBaTtenem no
120 Gl1_i Mcn. pacxog 1 koHTypa Ty Y 8 no pesynbTatam ncneitaHim, ecnm
- UCMbITaHUst He NPOBOAMIUCH, 3afaeTcs
paBHbIM O
3apaeTcs nonb3oBaTtenem rno
121 G2_i Wcn. pacxoa 2 koHTypa T/ Y 8 no pesynbTaTam VCrbITaHmi, ecnv
- UCMbITaHUsi He NPOBOAMIUCH, 3afaeTcs
paBHbiM O
CymmapHasi TennoBasi
122 Qsum Harpyaka Ha L|TT] Mkan/y Y 8 P OnpepenseTcsa B pesynbTaTe pacyeTa
123 | Qts_pod Tennossie norep s Kkan/u | Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
nogatowem Tp-ge
Tennosble NoTepU B
124 Qts_obr 0BpaTHOM Tp-ne Kkan/u | Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
125 Gut_pod Pacxop BOAbI Ha yTedki u3 T/™ Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
noa. Tp-ga
126 Gut_obr PacXoA BOAbI Ha yTedky 13 T Y 8 P Onpepensetca B pesynbTaTe pacyeTa

o0p. Tp-aa
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EavH. Pa3-| Tun
Ne | YcnoBHoe NMonb3oBaTenbckoe Tun
n3me- mep | AaH- [UHdopmauums, 3anucbiBaemas B none
n/n (obo3HayeHne HauMMeHOBaHMue nons nons
peHus nonsi| HbIX
127 | Gut_potr Pacxon Bozb! Ha yTedku 13 T/ Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
— cucTeM TennonoTpeo.
128 Time Bpemst npoXokAeHMs Bozk! MUWH Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
OT NCTOYHKKA
129 Dist FlyTe, NPOMACHHIN OT M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
NCTOYHMKA
130 Th [aBneHune BckunaHusi M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
[laBneHune BckMnaHus Ha
131 Th_out sbixone LITTT M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
132 Hstat CraTtuyeckuih Hanop M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
133 | Hstat_out CraTvieckuit Hanop Ha M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa

Bbixoge LTI
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14.4

MoTpebutenb TennoBon cetu

Ta6nuua 14.5 - NMoTpebuTens TensI0BON cetm

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKkoe
HaumMeHOBaHue nons

EavH.
n3me-
peHus

Tun
nons

Pas-
mep
nons

Tun
AaHHbIX

UHdopmaumsa, 3anucbiBaemas B
none

Sys

ID obbekTa

3anucbiBaeTcst aBTOMaTUYECKU NpU
dopMUpOBaHMM TENMOBOW CETU

Adres

Agpec y3na BBoaa

30

NH

3apaeTcsa nonb3oBaTenem, Hanpumep
yn. ®enoceeHko a.14

Name

HanmeHoBaHue y3na

30

NH

3apgaeTcsa nonb3oBaTenem, Hanpumep
KWUIOW AoMm, LKona, U T.4.

Nist

Homep ncrodHmka

Mocne BbINONHEHWs pacyeToB B
[aHHOM none 3anucbiBaeTcs uudpa,
Hanpumep 1, 2, 3, n T.4.
COOTBETCTBYHLLAA HOMEPY UCTOYHMKA
OT KOTOPOro 3anuTbiBaeTCs AaHHbIN
notpebutenb

H_geo

[eope3nyeckas oTMeTka

no

3apaeTtca reogesnyeckas oTMeTKa
NMOBEPXHOCTU 3eMIN, Ha KOTOPOWA
HaxoAmMTCa AaHHbIN y3en BBoAa

Hzdan

BbicoTa 3gaHus
notpebutens

no

3apaeTca BbicOTa 30aHus, ecnm
TOYHOW BbICOTbI 30aHNSA HE U3BECTHO,
MOXHO NPUHKMMATL YCMOBHO 3 MeTpa
Ha aTax

N_schem

Homep cxembl
noaknyeHnst notpeburenst

no

3afaeTca cxema NpUcoeanHeHns yana
BBOJA.

Qo_r

PacueTHas Harpy3ka Ha
oTonneHune

kan/y

no

3agaeTcsa nonb3oBaTtenemM no
npoekTHbIM AaHHbIM B (Ikan/y). Mpu
OTCYTCTBUM NPOEKTHbIX AaHHbIX
pacyeTHble TennoBble Harpyskx Ha
oTonneHne MoryT ObITb onpeaeneHsbl
Nno HapyXHOMy 00bemy 3aaHus unm
NOBEPXHOCTN Harpesa
TennonoTpebnstowero obopyaoBaHus.
Harpyska moxeT GbITb 3a4aHa kak B
lkan/v Tak n B MBT. Kak nameHutb
eavHULbI
N3MepEHNIA MOXHO y3HaTb B pasgerne
HacTpowkn pacyeToB.

11401.0M-1CT.003.002.

302



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKkoe
HaumMeHoOBaHue nons

EavH.
n3me-
peHus

Pas-
mep
nons

Tun
nons

Tun

AAaHHbIX

UHdopmaums, 3anucbiBaemas B
none

Qsv_r

PacuetHas Harpyska Ha
BeHTUNAUuunto

kan/

no

3apaeTca nonb3oBaTtenem no
NPOEKTHbIM AaHHbIM B (Mkan/v).
Mpu OTCYTCTBMU NPOEKTHBLIX JAHHbIX
pacyeTHble TEMNMOBLIE HArPy3kK Ha
BEHTUNALMIO MOTYT ObITb OnNpeaeneHsbl
Nno Hapy>xHOMy 06bemy 3aaHuns unu
NOBEPXHOCTN Harpesa
TennonoTpebnsoLlero o6opyaoBaHus,
Harpyska moxeT 6bITb 3aaHa Kak B
lkan/v Tak n B MBT. Kak nameHutb
eauHNLbI N3MEPEHNIA MOXHO Y3HaTb B
pasgene Hactponkn pacyeToB

Qgv_sred

PacueTHas cpegHsis
Harpy3ka Ha BC

kan/

no

3apaeTcsa nonb3oBaTtenem no
NPOEKTHbIM AaHHbIM B (Mkan/y). Mpu
OTCYTCTBUM NPOEKTHBIX AaHHbIX
pacyeTHble TennoBble
Harpysku Ha ropsiyee BogoCHabXeHne
MOryT GbITb onpeaeneHb! No
KonunyecTBy noTpebuTenen ropsiyero
BOOOCHabXeHus1, B COOTBETCTBUM C
ykaszaHuamu CHul. Harpyska moxet
ObITb 3a4aHa Kak B [kan/4y Tak n B
MBT. Kak nameHnTb egmHuLbl
N3MepeHni MOXHO y3HaTb B pasaene
HacTtpolku pacyeTos.

10

Qgv_max

PacueTHas MakcumanbHas
Harpy3ka Ha (BC

kan/

no

3apaeTcsa nonb3oBaTtenem rno

NPOEKTHbIM AaHHbIM B (Mkan/y). MNpun

OTCYTCTBUM NPOEKTHBIX AaHHbIX

pacyeTHble TennoBble

Harpysku Ha ropsiuee BOAOCHabxeHne
MOryT GbITb ONpeaerneHsbl No
KOnmnyecTBy noTpebuTenen ropsiiero
BOZOCHAbXeHUs, B COOTBETCTBUM C
ykasaHuamu CHul. Harpyska moxeT
ObITb 3a4aHa Kak B [kan/Jy Tak n B

MBT. Kak nameHnTb eanHuLbl
N3MepPEHNI MOXHO Y3HaTb B pasfene
HacTpowkn pacyeToB.

11

Njil

YMCIO XnUTenemn

no

3agaeTcs KONMYECTBO XUTenen ans
[AaHHOro ya3na BBoAa

12

Kso

KoachdmumeHT nameHeHns
Harpysku oTonneHus

no

3apaeTcsa nonb3oBaTenem B criydae
HEOOXOAMMOCTU YBENNYEHNST HArpy3Ku
Ha OTOoMsfEeHMEe No CpaBHEHUIO C
pacyeTHbIM 3HaYeHneM, Hanpumep,
1.1, 1.2 n 1.4. B atom cnyyae
pacyeTHOe 3HayYeHne Harpysku Ha
oTonneHue byaeTt yBenuyeHo
COOTBETCTBEHHO Ha 10 nnun 20%

13

Ksv

KoachdmumeHT nameHeHns
Harpysku BEHTUNALUn

no

3apgaeTcsa nonb3oBaTenem B criydae
HEOOXOAMMOCTU YBENNYEHNS] HArpy3Ku
Ha BEHTUMSALUIO MO CPABHEHWIO C
pacyeTHbIM 3HAYEHWEM, HanpuUMep,
1.1,1.2wunT.0. Batom
criyyae pacyeTHOe 3HayYeHue Harpysku
Ha BeHTUnAUMo ByaeT yBenuyeHo
COOTBETCTBEHHO Ha 10 nnun 20%
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKkoe
HaumMeHoOBaHue nons

EavH.
n3me-
peHus

Tun
nons

Pas-
mep
nons

Tun
AaHHbIX

UHdopmaums, 3anucbiBaemas B
none

14

Kgv

KoadhpumumeHT nameHeHuns
Harpy3ku BC

no

3apaeTca nonb3oBaTeneM B cnyyae
HeobX0AMMOCTY YBEMUYEHNS Harpy3Kku
Ha 'BC no
CpaBHEHUIO C PpaCYETHbIM 3HaYeHUEM,
Hanpuwmep, 1.1, 1.2 n 1.4. B atom
cny4ae pacyeTHoe cpegHee 3Ha4YeHue
Harpysku Ha
'BC 6yaet yBennyeHo
COOTBETCTBEHHO Ha 10 unu 20%.
C nomoupbto gaHHoro koadduumneHTa
MOXHO paccynTaTtb MakCcMmarsbHbIN
BOAOpPa3bop ropsyer Bogbl M3 CETU.

15

Regul_G

Mpu3Hak Hanu4nsa
peryndatopa Ha oTonneHune

no

B3apaetca uncpon ot 0 go 2.0-
perynatopa Ha cucTeMy oTonneHus
HeT;1- yCTaHOBIEH perynsitop
pacxofa;2- yCTaHOBIEH PErynsTop
OTONMEHUs.3-yCTaHOBINEH PerynaTop
pacnonaraeMoro Harnopa Ha
nogarowiem Tpyéonposoae

16

Klapan_sv

MpusHak Hanu4us
perynvpytoLlero knanaHa
Ha CB

no

3apaetca undport ot 0 go 1. 0 - HeT

pEerynupyoLLero KrnanaHa Ha cuctemy

BEHTUNSAUMM; 1 - eCTb perynupyowmn
KIanaH Ha CUCTEMY BEHTUMALMU

17

Regul_T

Mpu3Hak Hanuuus
perynsitopa TemnepaTypbl

no

B3apaetcsa undpon ot 1 go 5, roge: 1 -
perynatop Temnepartypbl Ha
CUCTEMY ropsYero BogoCHabXeHnst
€eCTb; 2 - BECb
Bogopasbop Ha MBC ocyuiecTBnsieTcs
13 nogatoLero Tpybonposoaa; 3 -Bech
Bogopasbop Ha MBC ocyuecTBnsieTcs
n3 obpaTHoro Tpybonposoaa; 4 - Becb
BoZAopa3bop Ha ropsiyee
BOAOCHaOXeHne OCyLLecTBNAETCA 13
nofgarowiero Tpybonpoeoaa,
pacxoa Boabl Ha [BC onpepensietcs
Ha TOYKYy M3nomartemnepaTypHOro
rpaduka no cpefHen Harpyske
Qgv_sred; 5 -

BeCb BoAopa3bop Ha ropsvee
BOZAOCHabXeHMe OCyLLeCcTBNSETCS U3
nogatowero Tpybonposoaa,
pacxoa Boabl Ha [BC onpepensietcs
Ha TOYKy M3roMa TemrnepaTypHOro
rpacmka no MakCMMaribHOW Harpyske
Qgv_max
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Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbcKkoe
HaumMeHoOBaHue nons

EavH.
n3me-
peHus

Pas-
mep
nons

Tun
nons

AAaHHbIX

Tun

UHdopmaums, 3anucbiBaemas B
none

18

Tl r

PacueTtHas Temn. cer.
BOAbl Ha BXoAe B NoTpe6.

°C

no

NPOEKTUPOBaHNE CUCTEM OTOMNSEHNS U
BeHTMASAUMN, Hanpumep 150, 130, 105

3apaeTca pacyeTHoe 3HayeHue
TemnepaTypbl CETeBOWN BoAbl, Ha
KoTopoe 6bINo BbINONHEHO

mnn 95 °C

19

T2_r

PacyeTtHas Temn. Boabl Ha
Bbixoae ns CO

°C

no

3apaeTca pacyeTHoOe 3HayeHue
TemnepaTypbl TENIOHOCUTENS Ha
BbIXOZE U3 CUCTEMbI OTOMNIEHNUS, Ha
KoTopoe BbIfo BbINOMHEHO
npoekTnpoBaHue, Hanpumep 70 °C

20

T3 r

PacyeTtHas Temn. Boabl Ha
Bxoge B CO

°C

no

3agaeTca pacyeTHoe 3HaveHve
TemnepaTypbl TENMOHOCUTENS Ha
BXOAie B CUCTEMY OTONNEHNS, Ha

KOTOpoe 6bIfo BbINOMHEHO
npoexkTnposaHue, Hanpumep 105 nnm
95°C

21

Tvso_r

PacyetHasa Temn.
BHYTPEHHEro Bo3ayxa Ans
co

°C

no

3apaeTca pacuyeTHoe 3HadeHne
TemnepaTypbl BO34yxa BHYTPU
oTaniimBaeMbIX I'IOMeLLI,eHI/IIZ npu
NPOEKTpPOBaHNUN CUCTEMbI OTONJIEHUSA,
Hanpumep 20, 18, 16 nnn 10 °C

22

Hso r

PacyeTHbINn
pacnonaraemMbivi Hanop B
CcO

no

3apgaetcsa pacyeTHOe 3HayeHve
pacnonaraemoro Hamnopa (pacyeTHoe
COMPOTUBIIEHNE CUCTEMbI OTOMNSIEHNS,
M) NpU NPOEKTUPOBAHUSI CUCTEMBbI
oTonneHus, Harpumep 1.0, 1.5 m
BOA.CT. ANSA 3N1€BaTOPHbIX CXEM
npucoeanHenna n 2, 3, 4 M Bo4.CT. U
T.0. AN HACOCHbIX CXEM
npucoeguHeHns

23

Tvsv_r

PacueTtHasa temn.
BHYTPEHHEro Bo3ayxa Ans
CB

°C

no

3apaeTcs pacyeTHOe 3Ha4YeHue
TemnepaTypbl BO34yXa BHYTPU
oTannnBaemblX NOMELLEHUI Npu
NPOEKTUPOBAHUN CUCTEMBI
BeHTUNAUMK, Hanpumep 20, 18, 16 nnu
10°C
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YcnoBHoe

EavH.

Pas-

Ne Monb3oBaTenbcKkoe Tvn Tvn UHdopmauus, sanucbiBaemas B
0603- n3me- mep
n/n HauMeHoBaHue nons nonsa AaHHbIX none
HayeHue peHus nonsa
3apaeTcs pacueTHoe 3HadeHne
PacyeTtHas Temn. TemnepaTypbl HapY>KHOro Bo3ayxa Ang
24 Tnsv_r HapyXHoro Bo3gyxa Ans °C Y 8 no NpOeKTUPOBaHNUA CUCTEMDI
CB BeHTMNAUMK, Hanpumep -20,-15, -11
‘Cnt.p
3apaeTca pacyeTHOe 3HayeHve
= o pacnonaraemoro Hanopa (pac4eTHoe
acHeTHolit conpoTuBneHne kanopudepa, M
25 Hsv_r pacnonaraembln Harnop B M C| 8 no P P pa,
CB BOZ.CT.) MPW NPOEKTMPOBaHUS
cucTeMbl BeHTUNSAUMU, Hanpumep 0.5,
1.0, 1.5 m BOA.CT.
B3apgaetcsa oons LUMpKyNAUMOHHOTO
pacxoga 'BC ot cpegHevacoBoro
[l UKy ASILAN OT pacxoga B npoueHTax, Hanpumep 10,
i 0,
26 Kcirc pacxona Ha [BC % Y 8 no 15, 20. Oons umMpKynaUMOHHOro
pacxoga B LUMPKYNALUOHHOM
TpybonpoBoae 3agaeTtcs TONbKO Ans
OTKPbITbIX CXEM NpucoeanHeHns
27 Heirc MoTepu Hanopa B cucteme " q 8 1o 3agaeTcsa BenuymnHa NoTepu Hamnopa B
BC cucTeMe ropsiyero BOAOCHabXeHns
3apaeTca Temnepartypa BoAbl B
28 Teirc TemnepaTtypa Boabl BoAbl B °c q 8 no Lll/lp:(y]'lﬂLl,l/lOHHOM koHType 'BC Ha 5-
LIMPK. KOHTYpe 10 °C Hwke yem TemnepaTtypa Boabl
Ha 'BC, Hanpumep 45, 50 °C
[Mpy Hanuuum 3aKpbITON CUCTEMBI
29 Thy TemnepaTypa XonoaHom °C y 8 1o ropsiiero BogocHabxeHus, 3agaetcs

BOAbI Ans 3akpbiTon BC

TemrepaTypa XonoaHow BoAbl,
Hanpumep 5, 10 u T.4. °C.
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YcnosHoe EAuH. Pas-
Ne 0603- Monb3oBaTenbcKkoe M?Me- Tvn Me Tvn UHdopmaums, 3anucbiBaemas B
n/n HaMMeHOBaHue nonsa nons P OaHHbIX none
HavyeHue peHus nons
Mpy HanNUyMKn 3aKpbITON CUCTEMBI
30 Tav TemnepaTtypa ropsaven c u 8 1o ropsiyero BogocHabxeHusi, 3agaetcs
9 BOAbI A5 3akpbiTon MBC TemnepaTypa ropsider BoAbl,
Hanpumep 60, 65 n 1.4. °C.
KonnyecTtBo cekuuii TennoobMeHHOro
KonuyecTtBo cekuuin TO Ha annapata Ha CO 3agaetcs
31 Nsec_so H wT Y 8 no P A
— cO nonb3oBatenem, Hanpuvep 1, 2, 3 un
T.0.
MoTepu Hanopa B opHOM [MoTepn Hanopa B 04HOW CeKumn
32 Hsec_so cexumn TO na CO M Y 8 MO | TO Ha CO 3apaeTcsa nonb3oBaTtenem,
H Hanpumep 0.5, 1, 1.5 m BoA.CT.
Konnyectso KonnyectBo napannenbHbIX rpynn
33 Ngr_so napanneneHeix rpynn TO wT Y 8 no Tenn. annapata Ha CO 3agaetcs
Ha CO nons3oBaTenem
PacueTHas Temn. ceTeBon BoAbl Ha
34 Tito so PacueTHas Temn.ceT.Bobl °c Y 8 no | Boxope us TO Ha cuctemy oToNMeHNs
= Ha Bbixoge u3 TO 3agaeTcs nonb3oBaTteneM, Hanpumep
75 °C
Pac4eTHas TeMN.CeT.Bomb! PacueTtHas Temn. ceT. Boabl Ha
35 T2r obr Ha BBIXOAO M3 |.'|0Tp;e6 °C Y 8 Mo BbIX0o4e 13 noTpebuTens 3agaertcs
’ nonb3oBatenem, Hanpumep 70 °C
TemnepaTtypa BoAbl Ha BbIXoAe 13
36 Tto so TemnepaTtypa Bogbl Ha °c Y 8 1o BTOpPOro koHTypa TO Ha cuctemy
- BbixoAe n3 2 koHTypa TO OTOMNSIEHUA 3a4aeTcH nons3oBaTenem,
Hanpumep 95, 105 °C
PeKOMEHIYEMbIli HOMEp PekomeHayembin HOMep anesaTopa
37 Nel_r 3negaTo a - Y 8 P onpegenseTcsa B pesynbTaTe
P Hanago4yHoro pacyeta
PeKOMEHIyeMbilt ANaMeTp PekomeHayemblt anameTp conna
38 Dsop_r MM Y 8 P anesartopa onpefenaeTrca B

conna anesatopa

pe3ynbTate Hanago4Horo pac4yerta
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YcnosHoe EAuH. Pas-
Ne 0603- Monb3oBaTenbcKkoe M?Me- Tvn Me Tvn UHdopmaums, 3anucbiBaemas B
n/n HauMeHoBaHue nons nonsa P AaHHbIX none
HayeHue peHus nonsa
. 3Ha4veHre pac4eTHOro KoadpduumeHTa
PacueTHbI koadhpULMEHT P ppmu
39 U _calc - Y 8 P CMeLLEeHns onpeaensieTcs B
- cMmeLleHuns
pesynbTaTe HanagovHoro pacyerta
DaKTAYECKMA 3HayeHve dakTu4eckoro
40 U_fakt - Y 8 P KO3 dUUmMeHTa cMeLleHns
- KO PULNEHT CMELLEHUS
onpegenseTcs B pesynbTaTe pacyeTa
a1 Nel u Homep ycTtaHoBREHHOro ) y 8 = 3apaeTcsa Homep aKTUYeCKn
- anesaTopa yCTaHOBMNEHHOro anesaTopa
3apaeTcsa 3HavyeHve gnametpa
OunameTp ycTaHOBMEHHOro "
42 Dsop_u MM Y 8 no haKTUYEeCKN yCTaHOBMEHHOIO conna
- conna anesartopa
anesartopa, Hanpumep 3, 5, 7, 9 MMm.
TeMnenaTvoa ceTeBo 3HaueHne TemMnepaTypbl CETEBOM
43 T1 t Bo,ubﬁ)B xgq p-ne °C Y 8 P BOAbI B nogatoLemM Tpybonposoae
- TP onpegensieTcs B pesynbTaTe pacyeTa
. 3HaueHne TemMnepaTypbl CETEBOM
TemnepaTypa ceTeBom o patyp
44 T2 t BOMbI B 06p. Tp-1e C Y 8 P BOAbl B 0OpaTHOM TpyGonposoae
' onpegensieTcs B pesynbTaTe pacyeTa
. Pacxopn ceTeBon Bogbl Ha cucTeM
Pacxopn ceteBor Bogbl Ha A A y
45 Gso co T Y 8 P OTONSIEHUA onpeaenseTcs B
pesynbTaTe pacyerta
OTHOCTENBHBI DACXO OTHOCUTENMbHBIV pacxod BOAbl Ha
46 Gso_otn BOMbI Ha C(F)) A - Y 8 P CUCTEMY OTONMEHUs onpeaensaeTca B
A pesynbTaTe pacyeTta
B pesynbTaTe pacdeTta onpegensercs
OTHocuTenbHoe OTZogMTeanaz Harpyska ‘I)-iaﬂCI/ICTeM
47 Qso_otn KONMMYECTBO TEMNOThl Ha - Y 8 P y MY
- co oTonneHus (OTHOLLEHWe TeKyLLen
Harpysku K pacyeTHown)
TeMnenaTvpa Bodb! Ha TemnepaTypa BoAbl Ha BXoAe B
48 T3so_t patyp A °C Y 8 P CUCTEMY OTOMSIEHUS ONpeaensieTcs B

Bxoge B CO

pesynbTaTe pacyeTta
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YcnoBHoe EavH. Pas-
Ne 0603- Monb3oBaTenbcKkoe nIme- Tvn Me Tvn UHdopmauus, sanucbiBaemas B
n/n HauMeHoBaHue nons nons P AaHHbIX none
HayeHue peHus nons
TeMnenaTvpa Bodb! Ha TemnepaTtypa BoAbl Ha BbIxoAe 13
49 T2so t patyp A °C Y 8 P CUCTEMbI OTOMMNEHNs onpeaernseTca B
- Bbixoge ns CO
pesynbTaTe pacyeTta
TeMnepaTypa BHYTDEHHENo 3Ha4veHve TemnepaTtypbl BHYTPEHHETO
50 Tvso_t pBo;Ip “a c):/op °C Y 8 P BO3[yXxa onpefenseTcsd B pesynbTaTe
i pacyeTa
3HaueHne agnameTpa wanbbl Ha
51 | Dshb_so_pod OunameTp wanbbl Ha noga. MM y 8 = no,qarovu.leM TpybonpoBsoae nepen
— Tp-ae nepeg CO CUCTEMOW OTOMMEHNA onpeaensieTcs B
pesynbTaTe Hanago4YyHOro pacyeTa
KonuyecTtso wand Ha nogatoLlem
52 | Nshb_so_pod KonuyecTtBo wawb Ha noga. T y 8 = TpybonpoBoae nepen cucteMon
— = Tp-ae nepeg CO OTOMMEeHMs onpeaenseTcs B
pesynbTaTe Hanago4YHoro pacyeTa
3HaueHne gnameTpa Lwanbbl Ha
53 | Dshb so obr OnameTp wanbbl Ha obp. MM Y 8 P 06pa'I:HOM TpybonpoBoze nocne
— = Tp-ae nocne CO CUCTEMON OTOMMEHNA onpeaensieTcs B
pesynbTaTe Hanago4YHOro pacyeTa
KonunyecTtBo wainb Ha obpaTHOM
54 | Nshb so obr KonnyecTtso warnb Ha o6p. W Y 8 P TpybonpoBoae nocrne cuctemowm
— = Tp-ae nocrie CO OTOMMEHUs onpeaenseTcs B
pesynbTaTe Hanago4YHOro pacyeTa
3HaueHne noTepb Hanopa Ha Lalibe,
ycTaHoBneHHou nepeg CO
55 dHshb_so_po| Motepu Hanopa Ha waibe " y 8 = (nopatowmin Tpybonposoa)
d noa.Tp-aa nepeg CO onpenensieTcsa B pesynbTaTte
Hanago4Horo 1 NoOBepoYHOro
pacyeToB
3HayeHve noTepb Hamnopa Ha wavibe,
S5 hst_so_cor MO KETORR KR umie| | g p | YCTHmnamolmoone CO (c0paTy
— = 06p.Tp-ga nocne CO pybonpoeoa pea
pesynbTaTe Hanago4Horo u
NoBEePOYHOro pac4yeToB
3HayeHne agnameTpa Lwanbbl Ha
57 Dshb_pod OunameTp wanbbl Ha BBOAE MM u 8 p BBO/E Ha nogawollem TpybonpoBoae
— Ha noa.Tp-ae onpeaensieTcs B pesynbtaTe
Hanago4Horo pac4yeTa
KonuyecTtBo waib Ha BBOAE Ha
KonuyecTtBo waind Ha nogatowem Tpybonposoae
58 Nshb_pod BBOAE Ha noa. Tp-ae wr 4 8 P onpegensieTcs B pesyrnbTaTe
Hanago4YyHoro pacyeTa
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YcnoBHoe EnuH. Pas-
Ne 0603- Monb3oBaTenbcKkoe M?Me- Tvn Me Tvn UHdopmauus, sanucbiBaemas B
n/n HauMeHoBaHue nons nons P AaHHbIX none
HayeHue peHus nons
3HaueHne gnameTpa Lwanbbl Ha
nameTp Wwanbsbl Ha BBOAE BBO/Je Ha obpaTHOM TpybonpoBoae
59 | Dshb_obr | P P A vm 4 8 P A P PyoOrpoBOA
— Ha obp. Tp-ae onpegenseTcs B pesynbraTe
Hanago4YHoro pacyeTa
KonuyecTtBo wanb Ha BBOAE Ha
KonnyecTtro wWanbd Ha obpaTtHom Tpybonposoae
60 | Nshb_obr wr 4 8 P P PySOnposoA
— BBOAE Ha 06p. Tp-ae onpegensieTcs B pesynbTaTe
Hanago4yHoro pacyeTa
N Pacxop ceTeBow Bogbl Ha cucTemy
Pacxopn ceteBolt Boabl Ha
61 Gsv CB T/™ Y 8 P BEHTUNALNKW onpeaenseTcs B
pesynbTaTe pacyeta
. OTHOCUTENbHBIV pacxod BOAbl Ha
OTHOCUTENbHBIV pacxoq
62 Gsv_otn BOabI Ha CB T/ Ci 8 P CUCTEMY BEHTUNALMU onpefenseTca B
pesynbTaTe pacyeTta
Temn T BOAbI NOCI
Temn. Bogbl nocne o emneparypa Bo/ibl nocne
63 T2sv _t C Y 8 P CUCTEMbI BEHTUIALNKW onpeaenseTcs
- CUCTEMbI BEHTUNALNK
B pesynbTaTte pacyeTa
TemnepaTtypa BHyTPEHHEro Bo3ayxa B
TemnepaTypa BHYTPEHHErO
64 Tvsv_t paozg a éBp °C Y] 8 P cucTeme BEHTUNALUMM onpefensieTcs B
Y pesynbTaTe pacyeTta
. HayeHne avameTpa wanbbl H
Onametp wanbbl Ha Sraverine AmameTpa Lwaibsl Ha
65 Dshb_sv MM Y 8 P CUCTEMY BEHTUNALIMKN onpeaensaeTcs B
— CUCTEMY BEHTUIIALMUK
pesynbTaTe Hanago4YHoro pacyeTa
. KonnyecTBo wanb Ha cuctemy
KonnyecTBo wamnb Ha
66 Nshb_sv wT Y 8 P BEHTUNSAUMM onpeaensietTcs B

CUCTEMY BEHTUNALNN

pesynbTaTte Hanago4Horo pacyeTa
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YcnoBHoe

EavH.

Pas-

Ne Monb3oBaTenbcKkoe Tvn Tvn UHdopmauus, sanucbiBaemas B
0603- n3me- mep
n/n HaMMeHOBaHue nonsa nons OaHHbIX none
HavyeHue peHus nons
67 Ggv Pacxon ceteBon Bogbl Ha - Y 8 = Pacxopn ceteBoli Boabl Ha [BC
BC onpegensieTcsa B pesynbTaTe pacyeTa
Pacxopg ceTeBoi Boabl B Pacxon ceTeson BoAbI B
68 Gcirc A A T/ Y 8 P LUMpKyNALMOHHOM TpyGonpoBoae
uMpk.Tpybonposoae
onpegensieTcsa B pesynbTaTe pacyeTa
OunameTp wanbbl B OunameTp warbbl Ha BBoge NBC
69 Dshb_gvs LIMPKYNALNOHHON NINHUN MM Y 8 P onpegensieTcs B pesynbTaTe
BC Hanago4yHoro pacyeta
KonuyecTtBo wainbd B KonuyecTtso wand Ha Beoge BC
70 Nshb_gvs LMPKYNALUOHHOW NNHUN wT Y 8 P onpegenseTcs B pesynbraTe
BC Hanago4Horo pacyeta
. [OvnameTp LUpKynsALMOHHON LWandbl Ha
71 Dshb circ ﬂ,VIaMeTval,I/IpKyJ'IﬂLI.VIOHHOVI MM Y 8 P 'BC onpenensietcs B pesynbraTe
wanbbl Ha MBC
Hanago4yHoro pacyeta
Konnyectso KonnyectBo UMpKynaLMOHHbIX Lianb
72 Nshb_circ | uMpKynsunoHHbIX Wwawnb Ha|  wT Y 8 P Ha BC onpenensieTca B pe3ynbTtaTe
BC Hanago4yHoro pacyeta
[OnameTp ycTaHOBMNEHHOM SapaeTcs sHaueHme ,qmalyleTpg
73 Dshb_so_pod Wa6bl HA NOA.TP-e nepe MM 4 8 NO* hakTU4YeCckn yCTaHOBMNEHHON LWanbbl
_u CO‘ P P Ha nogaroLlem TpybonpoBoae nepen,
(6]0)
Nshb so pod Konuuectso 3agaeTcs KONMYEeCTBO YCTAHOBIEHHBIX
74 U P YCTaHOBINEHHBIX LWanb Ha wT Y 8 no~* wanb Ha nogatollem Tpybonposoae
- noa.tp-ae nepeg CO nepeg CO
Dshb_so_obr.| AMaMETP ycrakoanexoi Ao yorarioBnOrON L
75 — “— " —wanbbl Ha 06p.Tp-Oe nocrne MM Y 8 no* Y
u co Ha obpaTHOM TpybonpoBoae nocne
6]6)
Nshb so obr KonuyecTtBo 3agaeTcs KONMYECTBO YCTAHOBIIEHHBIX
76 Tu | YCTaHOBMeHHbIX wanb Ha wT Y 8 no* warb Ha obpaTHOM TpybonpoBoae
ob6p.Tp-ge nocne CO nocne CO
OnameTp ycTaHOBMNEHHOW 3apaeTcs 3HaYeHWe guameTpa
77 | Dshb_sv_u Wwanbel Ha cuctemy MM Y 8 no* dakTnyeckn ycTaHOBMEHHOM Wanbbl

BEHTUNALNN

Ha CcUCTemMy BeHTUnAuunun
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YcnoBHoe EavH. Pas-
Ne 0603- NMonb3oBaTenbckoe M?Me- Tun Me Tun UHdopmauus, sanucbiBaemas B
n/n HaMMeHoBaHu1e nons nons P OaHHbIX none
HavyeHue peHus nons
Konmuectso 3apaeTcs KONMYECTBO YCTAHOBIMEHHbIX
78 | Nshb_sv_u | ycTaHOBNeHHbIX wwarb Ha T Y 8 no* N
— = wanb Ha cuctemy BEHTUNSALUN
CUCTEMY BEHTUMALNN
OnameTp ycTaHOBMNEHHOW 3apaeTcsa 3HavyeHve anametpa
79 | Dshb_circ_u | UMPKYNALMOHHOW LLANAGbI MM Y 8 no* dpakTUyeckn ycTaHOBMEHHON Wanbbl
Ha BC Ha BC
KonuyecTtso
. CTaHOBIEHHbIX 3agaeTcsa KONUMYECTBO YCTAHOBIIEHHbIX
Nshb_cir y g wr | Y No* !
80 shb_circ_u LMPKYNALMOHHbIX LWanb Ha 8 o wanb Ha NBC
BC
[OunameTp ycTaHOBRNEHHOM 3apaeTca 3HadyeHue gnameTpa
81 | Dshb_gvs_u | warbbl B LMPKYNALUMOHHON| MM Y 8 NO* | dakTnuyeckn yctaHOBMEHHOW LWanbbl
nvHun MBC Ha LMPKYNALUMOHHOW nuHum BC
Konuuectso
CTaHOBIEHHbIX 3apgaeTcs KONMYECTBO YCTAHOBMNEHHbIX
82 | Nshb_gvs_u Y o wT Y 8 no* A yeTe
—J7 = Wwanb B UMPKYNALMOHHOMN wamnb Ha UMpKynaumoHHon nuHumn BC
nnHumn MBC
. 3apaetca nonb3oBartenem uudpomn
. Konnyecteo cekuun TO Ha A . H ch
83 Nsec_niz wT Y 8 no Konu4yecTBo cekuui TO nepsoii
— BC | ctyneHb
CTyneHwu, Hanpumep, 1, 2, 3 n 1.4.
. Kon-Bo napannen. rpynn 3apaeTca nonb3oBartenem Lugpon,
84 Ngr niz T P Py wT Y 8 no A uvcpp
OHalBC I cryn. Hanpuwmep, 1, 2, 3n 1.4.
. [MoTepn Hanopa B ogHON 3apaetcsa nonb3oBartenem Lugpon,
85 Hsec niz P P A M Y 8 no A undp
cekumun | ctyneHm Hanpuwmep, 0.1, 0.2, 0.3, m.
Mpu Hanu4nm pesynbTaToB 3aMEPOB,
3aaeTcsi UcnblTaTenbHas
ViCn. TeMnenaTyba Ha TemnepaTypa TENNIOHOCUTENS Ha
86 T11liniz ; patyp °C Y 8 no BXoAe nepBoro kKoHTypa. O6

Bxoge 1 koHTypa | cTyneHu

ncnblTaTensHblX napametpax TO
nogpobHel MOXHO y3HaTb B pasgene
VcnbiTatenbHble napameTpbl TO.
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Ne YcnosHoe NMonb3oBaTenbckKoe Eawn. Tun Pa3- Tun UHdopmaums, 3anucbiBaemas B
n/n 06o3- HaMMeHoBaHu1e nons nIMe- | hona| MEP OaHHbIX none
HavyeHue peHus nons
Mpu Hanuuum pesynbTaToB 3amMepos,
3aaeTcs ucnblTatenbHas
Wcn. Temnepatypa Ha TemnepaTypa TENIOHOCUTENS Ha
87 T12 i niz BbIxoAe 1 KoHTypa | °C Y 8 no BbIXOZle nNepBoro KoHTypa. O6
CTyneHn ucnbelTaTenbHbIX NapameTpax TO
nogpobHel MOXHO y3HaTb B pasgene
WcnbitatensHole napameTpsl TO.
Mpwn HanuyMm pesynbTaToB 3amMepPOB,
3agaeTca ucnblTatenbHas
. V. TemnepaTypa Ha . TemnepaTypa ropsiyei Boabl Ha Bxoae
88 T21i niz C Y 8 MO | BToporo koHTypa. O6 ucnbiTatenbHbIX
BxoAe 2 KoHTypa | cTyneHu -
napameTtpax TO noapobHen MoXHO
y3HaTb B pa3gene VcnbitateneHole
napameTpbl TO.
Mpu Hanuunm pesynbTaToB 3aMepOB,
3ajaeTcs ucnblTatenbHas
Wcn. Temnepatypa Ha TemnepaTypa ropsiden Bodbl Ha
89 T22 i niz BbIXoAe 2 KOHTypa | °C Y 8 no BbIXOA€e BTOpPOro koHTypa. O6
CTyneHn ucnblTaTenbHbIX NapameTpax TO
noapobHer MOXHO y3HaTb B pasgene
VMcnbiTaTtenecHble napameTtpbl TO.
Mpu Hanuuun pesynbTaToB 3aMepPOB
3ajaeTcs TennoBas Harpyska nepBow
cTeneHu TennoobmeHHoro annaparTa.
O6 ucnbiTaTeneHbIX NapameTtpax TO
90 Qi niz Mcn.tennosas Harpy3ka | | [kan/y, u 8 Mo noapoOHen MOXHO y3HaTb B pasaerne
CTyneHn MBT WcnbitatensHole napameTpsl TO.
Harpyska moxeT 6biTb 3a4aHa Kak B
lkan/v Tak n B MBT. Kak nameHuTb
€0VHNLbI U3BMEPEHUIN CMOTPUTE
pasgerne Hactponkun pac4eTos.
Pacxop ceT.Boabl, 3aTek. B NepBYytO
91 Gniz Pacxon 1 koHTypa | T/ Y 8 P ctyneHs TO BC onpenenﬂeT%ﬂyB
ctynenn TO NBC
pesynbTaTe pacyerta.
Pacxopn ropsiuen Boabl BO BTOPOM
92 G2 niz Pacxoa 2 kouTypa | T/ Y 8 P KOHTypeﬂoon;uenﬂeTcnﬂ B pesynr:aTaTe
ctynenn TO NBC !
pacueTta.
Tennoag Harpy3ka | ctyneHn TO Ha
93 Q niz Tennosas Harpyaka | Fkan/y, Ci 8 P 'BC, onpegensieTcsa B pesynbraTe
CTyneHn MBT
pacueTta.
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Ne YcnoBHoe n EnuH. Pas-
o 0603- onb3oBaTenbCKoe nIme- Tun Mep Tun UHdopmaums, 3anucbiBaemas B
n/n HaMMeHoBaHue nons nons AAHHbIX none
Ha4yeHue peHus nons
TemnepaTtypa Ha Bxoae 1 koHTypa |
94 T11 niz Temnepatypa Ha sxoae 1 °C Y 8 P ctynexun TO Ha BC, onpegensetcs B
- KoHTypa | cTyneHu
pesynbTaTe pacyeta.
TemnepaTypa Ha BbIxoge 1 koHTypa |
95 T12 niz Temneparypa Ha Bbixoze 1 °C 4 8 P ctyneHun TO Ha BC, onpegensietca B
KOHTypa | cTyneHu
pesynbTaTe pacyeTa.
TemnepaTypa Ha Bxoae 2 KoHTypa |
96 T21 niz Temnepatypa Ha Bxoae 2 °C Y 8 P ctynexun TO Ha BC, onpegensetcs B
KOHTypa | cTyneHu
pesynbTaTe pacyeTa.
TemnepaTypa Ha BbIxoge 2 KOHTypa |
97 T22 niz Temnepatypa Ha Bbixoae 2 °C Y 8 P ctyneHmn TO Ha 'BC, onpenensietcs B
KOHTypa | cTynexu
pesynbTaTe pacyeTa.
. 3apgaeTcsa nonb3oBaTenem Lmgpom
98 Nsec_verh Konwuectso cexumit TO Ha wT Y 8 no KonunyecTso cekuuii TO BTOpOK
BC Il ctyneHb
CTyneHwu, Hanpumep, 1, 2, 3 n 1.4,
Kon-Bo napannen. rpynn 3apaetcsa nonb3oBaTtenem uudpon,
29 Ngr verh TO Ha BC Il cTyn. T “ 8 o Hanpuwmep, 1, 2, 3n 1.4.
100| Hsec_verh MoTepu Hanopa B ogHON " Y 8 1o 3apaetcsa nonb3oBaTtenem uudpon,
cekumn Il ctyneHn Hanpumep, 0.1, 0.2, 0.3, m.
TemnepaTtypa Ha Bxoae 1 koHTypa |l
101 | T11 verh Temnepatypa Ha Bxope 1 °C Y 8 P ctynenn TO Ha BC, onpegensietca B
KoHTypa Il cTyneHn
pesynbTaTe pacyeTta
TemnepaTypa Ha Bbixoge 1 koHTypa Il
102 | T12 verh Temneparypa Ha Bbixoe 1 °C Y 8 P ctyneHun TO Ha MBC, onpegensietca B
KoHTypa Il cTynexHn
pesynbTaTe pacyeTta
TemnepaTtypa Ha Bxoae 2 KoHTypa |l
103 T21 verh Temnepatypa Ha Bxone 2 °C Y 8 P ctynenn TO Ha BC, onpepensietcs B
KOHTypa Il cTyneHn
pesynbTaTe pacyeTta
TemnepaTypa Ha Bbixoge 2 KoHTypa Il
104 T22 verh Temneparypa Ha Bbixone 2 °C Y 8 P ctyneHun TO Ha BC, onpegensieTca B
KOHTYypa Il cTyneHu
pesynbTaTe pacyeTta
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Ne Yc:g::oe NMonb3oBaTenbckoe 5?:: Tun I;aes- Tun UHdopmauus, sanucbiBaemas B
n/n HauMeHoBaHue nons nonsa P AaHHbIX none
HayeHue peHus nonsa
Mpu Hanuuum pesynbTaToB 3amMepos,
105! T11iverh Mcn. TemnepaTtypa Ha °C Y 8 Mo 3ajaeTcs ucnbiTatenoHas
Bxoge 1 koHTypa Il cTyneHu TemnepaTypa TennoHocuTens Ha
BXO/le NepBoro KoHTypa |l ctynexHu
" Mpu Hanuuum pesynbTaToB 3aMepOB,
cn. Temrieparypa Ha 3ajaeTcs ucnbiTatenoHas
106 | T12iverh BbIxofde 1 koHTypa Il °C Y 8 no
TemnepaTypa TennoHOCUTENs Ha
CTyneHn
BbIxoe NepBoro KoHTypa Il ctynexHun
Mpn Hanuyum pesynbTaToB 3aMepOB,
107! T21iverh Mcn. TemnepaTypa Ha °c Y 8 1o 3ajaeTcs ucnbiTatenbHas
BxoAde 2 koHTypa Il cTyneHn TemnepaTypa ropsiyen BoAbl Ha Bxoae
BTOpOro KoHTypa Il ctynexm
Mpu Hanuuum pesynbTaToB 3amMepoB.,
Wicn. Temnepatypa Ha 3ajaeTcs ucnbiTatenoHas
108 | T22iverh BbIxoge 2 KoHTypa I °C Y 8 no o
TemnepaTypa ropsiyen Boabl Ha
CTyneHu
BbIXOe BTOPOro KoHTypa Il cTyneHun
[Mpu Hanuuuu pesynbTaToB 3aMepoB
3ajaeTcs TennoBas Harpyska nepBow
Ven.tennosas Harovaka Il | Fkan/d cTeneHun TennoobMeHHOro annapara.
109 Qiverh ' CTVREHu Py MBT 1Y 8 no Harpyska moxeT 6biTb 3a4aHa Kak B
y lkan/u Tak n B MBT. Kak nameHnTb
€0VHNLbI U3BMEPEHUI CMOTPUTE B
pasgene HacTponkn pacyeToB.
Pacxon 1 kouTvoa Il Pacxop ceT.BOAbl, 3aTEK. BO BTOPYIO
110 Gverh o HQHM T0 gIgC T/ Y 8 P ctyneHb TO 'BC onpegensieTcsa B
y pesynbTaTe pacyeta
Pacxog ropsyen Bogbl BO BTOPOM
Pacxopg 2 koHTypa Il
111 G2 verh cTyneHn TO [BC T/ Y 8 P KoHType Il cTyneHu, onpepensercs B
pesynbTaTe pacyeTa
Tennosas Harpy3ka |l ctyneHn TO Ha
112 Q verh Tennosas Harpyska |l Fkan/y, Y 8 P 'BC, onpenensieTcsa B pe3dynbraTe
CTyrneHu MBT !
pacyeta
P . B pesynbTaTte pacyeTa onpegensietca
113 Gset_nal aCXOA ceTeson Bofibl Ha T/ Y 8 P pacxof ceTeBoW BOAbl HA CUCTEMY
— CO nocne Hanagku
OTOMMEHUs nocre Hanaakn
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YcnoBHoe EavH. Pas-
Ne 0603- Monb3oBaTenbcKkoe M?Me- Tvn Me Tvn UHdopmauus, sanucbiBaemas B
n/n HaMMeHoBaHu1e nons nons P OaHHbIX none
HavyeHue peHus nons
B pesynbTate pacyeta onpegensercs
Hanop Ha perynsatope 4 Z
114 Hset_nal M Y 8 P HeobxoAMMbIN pacrnonaraeMbiii Hanop
— pasneHns CO
ONsi CUCTEMbI OTOMNNEHUS
- BapaeTcsa k0ahOULIMEHT NPOMYCKHON
KoadhpumumeHT nponyckHon A cpepmu pory
115 Kreg - Y 8 no cnocobHocTn Perynsatopa [Jasnenns
cnocobHoctn PO CO
CO
CyMMapHbIi pacxos B pesynbTaTe pacyeToB
116 | Gsum_pod y PHBIA P T/ Y 8 P onpegenseTca CyMMapHbIi pacxoq
— ceTeBOM BOAbI o
ceTeBoOn BOAbI
3HayeHune pacnonaraemoro Hanopa Ha
Pacnonaraembli Hanop Ha BBOAE notpebutensa onpegensercs B
117 H_ras P M y | 8 P Ae rotp pea
- BBOAE notpebutens pesynbTaTe Hanago4yHoro un
NOBEPOYHOro pac4eToB
3HauyeHre Hanopa B NogatoLeM
TpybonpoBoae Ha BBOAE NoTpebutens
Hanop B nogatoiem Py posoA A P
118 H_pod M Y 8 P onpegenseTcs B pesynbTaTe
— TpybonpoBoae
Hanago4yHoro 1 NOBEPOYHOro
pac4yeToB
3HaueHune Hanopa B ob6paTHOM
TpybonpoBoae Ha BBOAE NoTpebuTens
Hanop B o6paTHom pyoonposoa A P
119 H_obr M Y 8 P onpegenseTcs B pesynbTaTe
— Tpybonposoae
Hanago4YHoro M NOBEPOYHOro
pac4yeToB
TeYKa M3 CUCTEMBI
120 Gut_pot YTedKa 13 cncTemel T/ Y 8 P Tennono¥ :6n2H|:ﬂCO|: Z enseTcsa B
P TennonoTpeGneHus P pea
pesynbTaTe pacyeta
MoTepu Tenna ot yTeukn
121 Qut_pot MoTepu Tenna ot yTeuku Kkan Y 8 P P y

onpepgendeTca B pe3ynbTtate pacyeTa
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YcnoBHoe EnuH. Pas-
Ne 0603- Monb3oBaTenbcKoe M?Me- Tun Me Tun UHdopmaums, 3anucbiBaemas B
n/n HauMeHoBaHue nons nons P AaHHbIX none
HayeHue peHus nons
. 3agaeTcsa pacyeTHbIN pacxod BoAbl Ha
PacueTtHbIlh pacxog Ha CO
122 Gcon_so P A T/™ Y 8 NO*** | cuctemy oTonneHus Ans BbINOSTHEHUS
— (KOHCTP)
KOHCTPYKTOPCKOro pacyeta
3agaeTcsa pacyeTHbIN pacxod BoAbl Ha
123 Geon sv PacueTHbIl pacxog Ha CB - Y 8 NO*+ CUCTEMY BEHTUNALUKU ANs
— (koHCTP) BbINOJTHEHUS] KOHCTPYKTOPCKOrO
pacyeta
3agaeTcsa pacyeTHbIN pacxof Boabl Ha
PacueTHbIlt pacxon Ha TBC
124 | Gcon_gv (KOF;CT )p, T Y 8 NO*** cuctemy 'BC Ansa BbINOMHEHNS
P KOHCTPYKTOPCKOro pacyerta
PachonaraeMbii Hanob Ha 3apaeTca pacnonaraemMbiin Hanop ans
125| Hcon_ras BBOZE (KOHCTP) P M Y 8 NO*** BbINOJIHEHUS KOHCTPYKTOPCKOIo
P pacdyeTa
[aBneHune B nogatoLlem Hasnenne B nopaioliem
126 Ppod TpyBonposoze M Y 8 P TpybonpoBoae onpeaenserca B
y pesynbTaTe pacyeTta
127 Pobr [aBneHne B obpaTHOM " Y 8 P [aeneHne B o6paTtHom Tpybonposoae
Tpybonposoae onpegernsieTcsl B pesynbTaTe pacdeTa
B pesynbTaTe pacyetoB
. Bpems npoxoxaeHus Boabl pesy. P
128 Time OT NCTOYHMIKA MWH Y 8 P onpeaensaeTca BpeMs NpoxoXxaeHus
BOAbI OT UCTOYHMKA A0 noTpebutens
MyTb, NPOAACHHBIA OT B pesynbTaTte pacyeTtoB
129 Dist ,VICTO\JHVIKa M Y 8 P onpegensieTca NyTb, NPONAEHHbIV OT
MCTOYHUKa 00 noTpebutens
3HayeHne JaHHOWM BEMNUYMHLI
130 Tb [aBneHne BckunaHus M Y 8 P A
onpegensieTcsl B pesynbTaTe pacdeTa
. 3HayeHne JaHHOWN BEMNUYMHLI
131 Hstat Cratnyeckun Hanop M Y 8 P A

ornpeaenseTcs B peaynbTaTe pacyeta
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14.5

O6006LWWeHHbIN NOTpeduTenb Tennoson cetn (0p)

Tabnuua 14.6 - O6006LeHHbIN NOTPEOUTENbL TENNOBOM CEeTU

YcnoBHoe | [Mlonb3oBaTtenbckoe| EQuH. Tun Pa3- | Tun
Ne n/n 0603- HauMeHoBaHue usme- | o oal Mep  AaH- UHdopmauusn, 3anucbiBaemas B none
HayeHue nonsa peHus nons| HbIX
3anucbiBaeTcs aBTOMaTUYECKN Npr
0 Sys ID obbekTa - Y 8 - ~ P
dopMUpOBaHMM TENNOBOW CETU
3apaeTcs nonb3oBaTtenem, Hanpumep yn.
1 Name HavmeHoBaHuWe y3na - T 30 | H '
y depnoceeHko 0.14
[Mocne BbINONHEHMSA pacyeToB B AaHHOM norne
. 3anucbiBaeTcsa umdpa, Hanpumep 1, 2, 3, n
2 Nist Homep ncrodHmka - 4 8 P Lmpp P P
T.O. COOTBETCTBYIOLLAA HOMEPY UCTOYHMKA OT
KOTOPOro 3anuTbIBAETCs AaHHbIN NOTpebuTeny
3apaeTca reogesnyeckas oTmeTtka
[eonesnyeckas A A .
3 H_geo M Y 8 MO | noBepxHOCTW 3eMnu, Ha KOTOPON HaXOAUTCH
OTMETKA, M o
OaHHbIN y3en BBOAA
YkasblBaeTcs cnocob 3agaHusa Harpysku: 1 -
Cnocob 3agaHus '
4 N_schem HarDV3KH - Y 8 no 3ajaeTcs pacxoaom; 2 - 3agaetcs
Py conpoTuBreHnem
3apaeTcsa BenuynHa LMpPKYNMpyoLwero
pacxoga Heob6xoAMMOro Anst JaHHOro
VPKYNUPYOLLNIA notpebutens. [JaHHoe 3Ha4YeHne HeobxoanMo
5 | Gpod | HMpKynvpylow, T w | 8 | no Mo A A
pacxog yKasblBaTb TOMbKO B TOM Criyyae, ecnv
Cnocob 3agaHus Harpysku yCTaHOBIEH
3apaeTcsa pacxogom
3apaeTcsa nonb3oBaTenem B
cnyyae Heob6xoaAMMOCTH YBENUYEHNS
KoadpbmumeHt y A y
LIMPKYNSALUMOHHOIo pacxoa rno cpaBHEHUIO C
N3MEHEHMS
6 Kso MOKVAMDVIOLLERO - Y 8 MO | pacyeTHbIM 3Ha4YeHnem, Hanpumep, 1.1, 1.2 n
Hp yacfguam 7.4. B 9TOM cnyyae pacyeTHOe 3HadeHue
P OyneT yBenuyeHo COOTBETCTBEHHO Ha 10 unu
20%
Pacxog Ha OTKpbITbIN 3apaeTca BenuumHa pacxoda Ha OTKpbITbIN
7 Gu_r A P 4 4y | 8 | Vo a pacxon P
BoAopasbop BoAopastop
3apaeTcs nonb3oBaTenem B
crny4ae HeoOX04MMOCTM YBENUYEHMS pacxoda
KoadpdbmumeHT Ha OTKPbITBIN BOAOPa3bop MO CPaBHEHWUIO C
8 Kgv N3MeHeHus pacxona - Y 8 MO | pacyeTHbIM 3Ha4YeHneM, Hanpumep, 1.1, 1.2 n
Ha Bogopasbop T.4. B 3TOM cnyyae pacyeTHoe 3HadeHue
OyaeT yBenuyeHo COOTBETCTBEHHO Ha 10 munu
20%
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YcnoBHoe | [Mlonb3oBaTtenbckoe| EQuH. Tun Pa3- | Tun
Ne n/n 0603- HauMeHoBaHue usme- | o oal Mep  AaH- UHdopmauusn, 3anucbiBaemas B none
HayeHue nonsa peHus nons| HbIX
YkasblBaeTcsa [oNS OTKPbITOro Bogopasbopa
9 Beta Hons Bogopasbopa ) y 8 Mo 13
13 nogatoLero Tp- Aa nogatowlero Tpybonposoaa, Hanpuvep 0.4 -
40% Bopopasbopa 13 noa. Tp-Aa
YkasblBaeTcsa BenuumHa npegsaputensHo
PacuyeTHoe paccymTaHHoro o6o06LeHHoro
10 Sr 0606LLeHHoe M/ (T/4)*2 Y 8 no conpoTtusrieHus. [laHHoe 3HaveHve
conpoTuBrieHve HeobX04MMO yKa3biBaTb TOMbKO B TOM Cry4ae,
ecnv Cnocob 3agaHus Harpysky yCTaHOBMEH
B3apaetca Tpebyemblii pacrnonaraemblil Hanop
11 H Tpebyembinn Hanop M Y 8 MO | Ha 060bweHHOM noTpebuTene, Hanpumep 10,
15, 20 u 1.4. meTpoB
12 H ras Pacnonaraembi M y 8 = 3Ha4veHve pacrnonaraemoro
- Harnop Hanopa onpegensieTcs B pesynbTaTe pacyeTa
Hanoo B nonaoLLEem 3HayeHve Hanopa B nogarLLlemM
13 H_pod P AaloLl M Y 8 P TpybonpoBoae onpeaenseTcs B pe3ynbrare
Tpybonposoae
pacyeta
14 H_obr Hanop B o6paTHOM M Y 8 P 3HaueHune Hanopa B obpaTtHom Tpybonposoae
Tp-Oe onpegensieTcsa B pesynbTaTe pacyerta
[aeneHne B 3HayeHne gaBneHus B noaatoLlem
15 Ppod nogatoLiem M Y 8 P TpybonpoBoae onpeaensdeTcs B pesynbrare
TpybonpoBoge pacyeTa
[aeneHne B 3HaueHne aaBnennsi B obpaTtHoM
16 Pobr obpaTHoMm M Y 8 P TpybonpoBoae onpeaenseTcs B pe3ynbrare
TpybonpoBoge pacyeTa
. Bpems npoxoxaeHus 3HaueHve onpeaenseTcs B pesynbTaTte
17 Time BOAbl OT UCTOYHMKA MUH H 8 P pac4yeTa
. MyTb, NponaeHHbIN 3HaueHune onpegensaeTcs B pesynbTaTe
18 Dist OT UCTOYHUKA M H 8 P pac4yeTa
3HayeHne gaHHon
19 Th [asneHne BCckMnaHua M Y 8 P BeNnnyuHbl onpeaensaeTcd B pesynbrtaTte
pacyeTa
20 Hstat CraTtuyeckun Hanop M Y 8 P SHa\eHMe NAaHHOM BEMUMHbI
onpegensieTca B pesynbTaTe pacyeTta
TemnepaTypa BofAbl B 3HayeHne TeMnepaTtypbl BOAbLI B NOAAOLLEM
21 Tpod noaroLiem °C Y 8 P TpybonpoBoaeo npeaensieTcs B pesynbraTe
Tpybonposoae pacyeta
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YcnoBHoe | [Mlonb3oBaTtenbckoe| EQuH. Tun Pa3- | Tun
Ne n/n 0603- HauMeHoBaHue usme- | o oal Mep  AaH- UHdopmauusn, 3anucbiBaemas B none
HavyeHue nons peHus nons| HbIX
TemnepaTtypa BOAbI B 3HayeHve TemnepaTypbl BOAbl B 0OpaTHOM
22 Tobr obpaTHoMm °C Y 8 P TpybonpoBoae onpenensieTcs B pesynbTarte
TpybonpoBsoae pacyeTa
23 St 0O606LwweHHoe MI(T/)*2 4 8 P 3HaueHue onpenensaeTcs B pe3ynbTaTe

conpoTtuBneHne pacyeTa

Pacxopn Boabl Ha
3HauyeHve onpeaensieTcs B pesyrbTaTte

24 Gu_t OTKPbITHIN T Y 8 P
- pacyeTa
Bogopasbop
Pacxop Boabl B 3HayeHvie onpeaenseTcs B pesynbTaTte
25 Gtpod nogarwowem Tp-ae L H 8 P pacdyeTa
26 Gt_obr Pacxon Boabl B - y 8 = 3HaueHue onpegensaeTcsa B pedynbTaTe
obpaTHOM Tp-ae pacdyeTa
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14.

6 Ysen tennoBowu cetn (kamera)

Tabnuua 14.7 - Y3en TennoBon cetm

Ne
n/n

YcnoBHoe
0603-
HayeHue

Monb3oBaTenbCcKoe Hanme-
HOBaHHue nons

EavH.
nsme-
peHus

Tun
nons

Pas-
mep
nons

Tun
AaH-
HbIX

UHdopmauusn, 3anucbiBaemas B none

Sys

ID obbekTa

3anucbiBaeTcst aBTOMaTUYECKU NpU
dopMUpOBaHMM TENNOBOW CETU

Name

HaumeHoBaHue y3na

30

NH

3apaetca nonb3osartenem, Hanpumep TK-
1 YT- 2

Nist

Homep ncrovHmka

[Mocne BbINONMHEHMS pacyeToB B AaHHOM
none 3anucbiBaeTcsa uudpa, Hanpumep 1,
2,3, nT.A.
COOTBETCTBYHOLLAA HOMEPY UCTOYHMKA OT
KOTOPOro 3anuTbIBAETCHA AaHHbIA y3en
TENNoBow ceTn

H_geo

[eogesnyeckasn oTmeTka

no

3apaeTca reogesnyeckass oTMeTKa
NMOBEPXHOCTU
3eMIn, Ha KOTOPOW HaxoaWUTCA OaHHbIN
ysen

Gpod

CnuB 13 nogatoLero
TpybonpoBoaa

T/

no*

3apaeTcsa nonb3oBaTenemM KONM4yecTso
yTeukn U3 nogatoLero Tpybonposoza,
Hanpumep, 2, 3 T/4. JaHHbIn 06ekT (y3ern)
MOXET yCTaHaBnnBaTbCs B MOGOM MecTe
TENMNOBOW CETU Y UMUTUPOBATb PEXUM
aBapuu B
nogatollem Tpybonposoae

Gobr

CnuB u3 obpaTtHoro
Tpybonposoaa

T/

no*

3agaeTtcs nonb3oBaTenem KonnyecTso
yTeyku n3 obpaTHoro Tpybonposoaa,
Hanpumep, 2, 3 T/4. [laHHbIn 06ekT (y3en)
MOXeT yCTaHaBnMBaTbCA B NloboM MecTe
TENMoBON CETU U UMUTUPOBATL PEXUM
aBapuu B obpaTHOM Tpybonposozae, a
TakKe CnvB BOAbI NMOCIIE CUCTEMBI
TOMneHns

H_ras

Pacnonaraembii Hanop

3HauyeHune pacnonaraemoro Hanopa B yane
onpepgendeTca B pe3ynbTaTe BbINONHEHNA
Hanago4Horo unn noBepo4yHoOro pac4yeta
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3HayeHve Hanopa B nojaroLlem
7 H pod Hanop B nogatoLem " 4 8 P TpybonpoBoge onpeaenseTcs B
P Tpybonposoge pesynbTaTe BbINOMHEHWS Hanago4yHoro
1M NOBEPOYHOro pacyeTa
YcnoBHoe EavH. Pa3- | Tun
Ne NMonb3oBaTenbLcKkoe Hanme- Tun
0603- nsme- mep | AaH-| UHdbopmauums, 3anucbiBaemas B none
n/n HOoBaHue nons nons
HayeHue peHuns nons | HbiX
3HaveHune Hanopa B obpaTHOM
8 H obr Hanop B o6paTHOM M Y 8 = TpybonpoBsoae onpeaenseTca B
- Tpybonposoae pe3ynbTaTe BbINOMHEHWS Hanago4yHoro
UM NOBEPOYHOro pacyeTa
3HauyeHne TemnepaTypbl B
9 Tood TemnepaTypa BoAbl B oC 4 8 p |Mopatowem TpybonpoBoae TennoBoun cetu
P nogatowem Tpybonposoae onpegensieTcsa B pesynbTaTe BbiMONHEHNs
Hanago4HOro 1Ny NOBEPOYHOro pacyeTa
3HauyeHne TemnepaTypbl B
10 Tobr TemnepaTypa BoAbl B °C Y 8 P obpaTHOM TpybonpoBoae TeNoBOW CETH
obpaTHOM TpyGonposoae onpefensieTcs B pesynbTaTte BbINOMHEHNS
Hanago4HOro My NOBEPOYHOro pacyeTta
3HaveHve gaBneHns B NodaroLLeEM
1 Ppod [aenenne B nogaroLem M Y 8 = TpybonpoBoae TennoBom cetn
P TpybonpoBsoge onpepensieTcs B pesynbTaTte BbINOMHEHUS
Hanago4HOro My NOBEPOYHOro pacyeTa
3HayeHve gaBneHusi B obpaTtHOM
12 Pobr [aBnexue B 06paTtHOM " y 8 = TpybonpoBoge TennoBom cetm
TpybonpoBsoge onpegensieTcs B pesynbTarte BbiNONIHEHUS
Hanago4HOro My NOBEPOYHOro pacyeTa
B pesynbTaTe pacyeToB onpeaenseTcs
. Bpems npoxoxaeHus Boabl
13 Time MUWH Y 8 P BPeMs NPOXOXKAEHUS BOAbI OT UCTOYHMKA
OT UCTOYHMKA
o y3na
. y B pesynbTaTe pacyeToB onpeaenseTcs
. MyTb, NPONAEHHbIN OT pesy P pen
14 Dist M Y 8 P nyTb,
NCTOYHMKA . .
NPOVMAEHHbIN OT UCTOYHMKA 40 y3na
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15

Tb

[laBneHne BckunaHus

3HayeHue aaHHon
BENMYMHbI onpefensieTcs B pesynbraTte
pacueTa

16

Hstat

CraTnyeckuii Hanop

3HayeHue aaHHon
BENNYUHBI ONpeaensieTcs B peayrbTaTte
pacueTa

14.7

Ta6bnuua 14.8 - Apoccenupylowun y3sen (drossel). Beluncnsiemas wanba

Opoccenupyrowmn y3en (drossel). Bbluncnsemas wanba

YcnoBHoe EavH. Pa3- | Tun
Ne NMonb3oBaTenbckoe Tun
0603- n3mve- Mep | AaH-| UHdopmaumsa, 3anucbiBaemas B none
n/n HaMMeHoOBaHue nons nons
HaveHue peHus nons | Hbix
3anvcbiBaeTcs aBToMaTUYECKN Npur
0 Sys ID obwexta ) H 8 ) (POpMUPOBaHNK TEMMOBON CETU
HaumeHoBaHve 3anonHaeTca nonb3oBaTenem, Hanpumep
L Name apoccenupyoLlero yana . T 30 VH apoccenupytowmn ysen AY-22 u 1.4.
Mocne BbINOMHEHWS pacyYeToB B JAHHOM
none 3anucbiBaeTcs undpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 P 2, 3, n T.4. COOTBETCTBYIOLAA HOMepY
WCTOYHMKa OT KOTOPOrO 3anuTbiBaeTCs
OaHHbIN Apoccennpyowwnin y3en
3apaeTcs reogesvnyeckasi OTMETKA
NMOBEPXHOCTU 3eMIIN, HA KOTOPOW
3 H_geo [eope3nyeckas oTmeTka M Y 8 no HAXOANTCS AAHHbINA APOCCENNPYIOLLMIA
ysen
4 | Dshb_pod f};l,wvameTp wanbbl Ha MM Y 8 P Onpepensietcs B pesynbTate
— annace B nop.Tp-ae BbIMOMTHEHUS1 HAaNago4YHOW 3aa4um
5 | Nshb_pod . VKOJ'IMHECTBO wand Ha W Y 8 p Onpepnensietcs B pesynbTaTe
annace B NogatwoLlem Tp-ae BbIMNOMHEHUS1 HAaNago4YHOW 3a4a4um
6 | Dshb obr )J,mvameTp wanbbl Ha MM Y 8 p Onpepnensietcs B pesynbTaTe
- bavinace B 06p.Tp-ae BbIMNOMHEHUS1 HAaNag04YHOW 3a4a4um
7 Nshb_obr !(OHMHeCTBO warb Ha wT Y 8 = Onpepensietcs B pesynbTaTe
Oarnace B obpaTtHoM Tp-ae BbINOJIHEHMS HANA40YHON 3a4aun
8 Dbp,_pod HOunameTp Garnaca Ha M Y 8 1o 3apaeTca nonb3oBaTenem, Hanpumep
nogatowiem Tpydonposoae 0.05,0.1 ™M, nT.4.
9 Lbp_pod OnvHa 6annaca Ha M Y 8 1o 3apaeTcsa nonb3oBartenem, Hanpuvep 5,
nogatowiem Tpydonposoae 8™, nT.A.
10 | Dbp_obr Onametp Gannaca Ha M Y 8 1o 3apaeTcsa nonb3oBarteneM, Hanpuvep
- obpaTHom TpybonpoBoae 0.05, 0.1 m, nT.4.
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YcnoBHoe EavH. Pa3- | Tun
Ne 0003- Mone3osarensckoe nsme- Tvn mep | AaH-| UHdopmauums, 3anucbiBaemas B none
n/n HauMeHoBaHue nons nonsa P pmaups,
HayeHue peHus nons| HbIX
nvHa bannaca Ha 3apaeTcsa nonb3oBartenem, Hanpuvep 5,
11 | Lbp_obr A " 4y 8 |uno @A pumep
- obpaTtHom TpybonpoBoae 8M, nT.4.
3apaeTca cymma koadpuLMeHToB
Cymma Koadp. MeCTHbIX a Y bpuu Z
. MECTHbIX CONPOTUBEHUI
12 | Zbp_pod |conp. Ha 6annace B nog. Tp- - Y 8 no
- ne nogatowero Tpybonposoaa, Hanpumep 4,
8urT.A.
B3apaetcsa cymma KoadhrLUMEHTOB
Cymma Koadp. MeCTHbIX A Y dbpmu Z
_ MECTHbIX COMPOTUBEHUI
13 | Zbp_obr |conp. Ha 6annace B 06p. Tp- - Y 8 no
- obpaTHoro TpybonpoBsoaa, Hanpumep 4, 8
ae
nT.A.
3apaeTcsa 3HaYeHMe LepoXoBaToCTh
bannaca, Hanpumep 0.5, 1,2, 3, 4 MM 1
14 Ke_bp LLlepoxoBaTocTb Gannaca MM Y 8 no T.4. [Ins HOBbIX CTanbHbIX TPYO
LepoxoBaToCTb NPUHMMaETCH B
cooTBeTcTBUMU co CHUMIT 0.5 MMm.
3apaeTcsa nonb3oBaTeneM 3anac Hanopa
1 Hz nac Han M Ci n o
5 apas 3anac Hanopa 8 0 Ha wanbe, Hanpumep 1, 2 M.
3apaetcsa nonb3oBartenemM
3Ha4YeHue perynmpyemMoro napamerpa
perynstopa gaeneHus "go ce6sa”, "'nocne
cebs" N KOHTPONUpYHoLLLErO
16 H Perynupyembivi napametp M unun 1/4) 4 8 - pacnonaraemblin Hanop, Hanpuwvep, 10,
20, 40 m. B cny4ae ycTtaHOBKM
perynaTopa pacxofa 3ajaeTtcs 3HaveHue
perynupyemoin BenuyuHel, Hanpumep, 100
T/u.
B3apaeTcsa nonb3oBaTtenieM nNponyckHas
MponyckHas cnocobHOCTb
17 Kreg - 4 8 - CMOCOOHOCTb perynupyoLero
perynaTopa M
YyCTPONCTBA
[inga perynaTtopos Hanopa, AaBreHus,
pacxopa
. BblYMCNSETCA 3Ha4YeHne gnameTpa
[dnameTtp aKBMBaNeHTHON - -
18 Deq LaiGL! MM Y 8 - Lanbbl, NpM yCTaHOBKE KOTOPON BMECTO
perynstopa B JaHHOM pexume
nony4mncsi 6bl Takowm e nepenas
OaBneHunmn
. OnpepensieTca B pesynbTtaTe
. Pacnonaraembili Hanop oo .
19 Hin yana M Y 8 P BbIMOJIHEHUA Hanago4YHoOM unun
noBepoYHON 3aga4u
. OnpepensieTca B pesynbTtaTe
20 Hout Pacrnonaraembiit Harnop M Y 8 P BbIMNOJTHEHUST HANago4YHOW UNn
nocne yana -
NnoBepPOYHON 3a4a4u
Onpepensietcsa B pesynbTaTe
. Hanop B nogatowem Tp-ge _
21 Hin_pod M Y 8 P BbIMOSIHEHMA Hanago4YHOM Unm
nepeg ysrnom _
NnoBEepPOYHON 3a4a4u
OnpepensieTcq B pesynbTtaTe
Hanop B nogatowem Tp-ge _
22 | Hout_pod M Y 8 P BbINONHEHUs1 Harago4yHon nnm
nocre yana o
NOBEPOYHON 3afaum
OnpepensieTcq B pesynbTtaTe
. Hanop B obpaTtHoMm Tp-ae pen pesyrbT
23 Hin obr M Y 8 P BbINONHEHUs1 Harago4yHon nnm
nepeg ysnom o
NOBEPOYHON 3afaum
OnpepensieTcq B pesynbTtaTe
24 | Hout obr | '1@nop s obpatHom Tp-ne M Y 8 P BbII'IF())J'I'EI"-ieHI/IH Hanap ouyHon unm
- nocne ysna an
NOBEPOYHON 3afaum
o Onpepensietcsa B pesynbTaTe
MoTepw Hanopa Ha walibe B .
25 | dHshb_pod noa.Tp M Y 8 P BbINOSIHEHUST HaNago4YHoOn Unu
o NnoBepOYHON 3a4a4u
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YcnoBHoe EavH. Pa3- | Tun
Ne 0003- Mone3osarensckoe nsme- Tvn mep | AaH-| UHdopmauums, 3anucbiBaemas B none
n/n HauMeHOBaHue nons nons p pmauus,
HayeHue peHus nons| HbIX
. OnpepensieTcs B pe3ynbTtaTe
MoTtepn Hanopa Ha wanbe B .
26 | dHshb_obr 06p.Tp M Y 8 P BbINONIHEHUS Hanago4YHoOn nnu
e NnoBepoYHON 3a4aum
OnpepensieTcsa B pe3ynbTtaTe
. [aBneHune B nogatoLlem Tp- .
27 Pin_pod M Y 8 P BbINONIHEHUST HAnago4YHoOn Unu
[e nepea ysrnom .
NnoBEePOYHON 3aa4u
OnpepensieTcs B pesynbTtaTe
[aBneHune B nogatoLlem Tp- .
28 | Pout_pod M Y 8 P BbINOJIHEHUS Hanago4YHoOn Unu
— Je nocne y3na .
NoBEpPOYHON 3a4a4u
OnpepnensieTcs B pesynbTaTte
. [aBneHne B obpaTHOM Tp- pea pesynb]
29 Pin obr M Y 8 P BbIMOSIHEHMS HANagouYHOM Unn
e nepej ysnom .
NoBEPOYHON 3a4a4un
OnpenensieTcst B pesynbTaTte
30 | Pout_obr flasnenme & obpatHom Tp- M Y 8 P Bbll‘lrz)J'IFIl-ieHVIﬂ Hanap 0‘-IyHOI7I mnm
— e nocne yana nan
NoBEePOYHON 3a4a4un
OnpepensieTca B pesynbTtaTe
31 Time Bpemsi npoxoxaeHus Bope! MUWH Y 8 P BbINOJIHEHUSI HANago4YHON Unn
OT UCTOYHUKA .
NoBEePOYHON 3a4a4u
. . Onpepensietca B pesynbTaTe
32 Dist MlyTe, NpOAREHHLIA OT M Y 8 P BbINOJIHEHUSI HANago4YHON Unn
NCTOYHUKA .
NoBEPOYHON 3a4a4uu
Onpepensietca B pesynbTaTe
33 Tb [aeneHne BCkMnaHus M Y 8 P BbIMOJIHEHUSA HANago4YHoM unn
NoBEPOYHON 3a4a4uu
Onpepensietca B pesynbTaTe
34 Hstat CraTtuyeckun Hanop M Y 8 P BbINOJIHEHUS] HANAgOYHON Unn
NOBEPOYHON 3a4a4u
Onpepensietca B pesynbTaTe
TemnepaTypa BOAbI B o .
35 Tpod C Y 8 P BbINOSIHEHUST HANago4YHoON Unu
nogarwouiem Tpydonposoae o
NoOBEPOYHON 3a4a4u
Onpepensietca B pesynbTaTe
36 Tobr Temnepatypa oAk B °C Y 8 P BbIMOSIHEHMS HANago4YHOM Unn
obpaTtHom TpyGonpoBoae .
NoBepPOYHON 3agauun
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14.8

Opoccenupyrowmn ysen (drossel). YctaHaBnMBaemas wanoba

Tabnuua 14.9 - ipoccenupytowmnn ysen (drossel). YctaHaBnuBaemas wamnba

EavH. Pa3- | Tun
Ne ycnosHoe Mone3oBsarensckoe nsme- Tun mep | AaH-| UHdopmauus, 3anucbiBaemas B none
n/n| o6o3HayYeHne| HauMMeHOBaHMue nons nons P pmaums,
peHus nons | HbIX
3anucbiBaeTcs aBTOMaTUYECKN NpU
0 Sys ID obvexta ) H 8 ) ¢hopmMMpOBaHNM Tennosom cetu
HaumeHoBaHve 3anonHsaeTcsa nonb3oBaTenem, Hanpume
1 Name - T | 55 | WH " prmep
gpoccenupyoLlero yana apoccenupytowmn ysen AY-22 u 1.4.
Mocne BbINONHEHWS pacyYeToB B JAHHOM
none 3anucbiBaeTcs uudpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 P 2, 3, N T.A. COOTBETCTBYIOLLAA HOMEPY
MCTOYHUKA OT KOTOPOro 3anuTbiBaeTCcs
OaHHbIN ApoccennpyoLnin y3en
3apaeTcsa reogesnyeckas oTMeTKa
NMOBEPXHOCTU 3eMIIN, HA KOTOPOW
3 H_geo [eope3nyeckas oTMeTKa M Y 8 Mo P . P .
- HaXoAWUTCS AaHHbIA POCCENUPYHOLLMI
y3en
3apgaeTcsa nonb3oBaTenem guameTp
nametp wanbbl Ha CTaHOBIEHHOWN
4 Dshb_pod A o P MM Y 8 no o yerar
- bannace B noa.Tp-ae Wwanbbl Ha 6annace Ha nogatoLLem
Tpybonposoae
KonuyecTtBo wamnd Ha 3apaeTcs nonb3oBaTenem
5 Nshb_pod |6annace B nogatowiem Tp1 LT Y 8 Mo KONMYECTBO YCTaHOBIEHHBIX LWanb Ha
oe 6arnace Ha nogatoLwem Tpybonposoae
3apaeTcsa nonb3oBaTenem guameTp
nameTp wanbbl Ha CTaHOBMEHHOW
6 Dshb_obr A - P MM Y 8 no . ycrau
- Gannace B 0bp.Tp-Ae Wwanbbl Ha Gannace Ha oGpaTHOM
TpybonpoBsoae
KonunyecTtso wanbd Ha 3apaeTcs nonb3oBaTtenem
7 Nshb_obr 6avnace B obpaTHOM Tp- wT Y 8 no KONMWYECTBO YCTaHOBIEHHbIX Wanb Ha
ne Gannace Ha o6paTHoM TpyGonpoBoae
Onametp Gannaca Ha
3apaeTcs nonb3oBaTtenem, HanpuMep
8 Dbp_pod nogaroLiem M Y 8 no
— 0.05, 0.1 m, uT.A0.
Tpybonposoae
Anvwa Gaiinaca Ha B3apaeTcsa nonb3oBartenem, Hanpuvep 5
9 Lbp_pod noparoLlem M Y 8 no 8 M nT.a ’ P P,
Tpybonposoae T
nameTp bannaca Ha 3apaeTcs nonb3oBaTtenem, Hanpuve
10 | Dbp obr | Avawerp M 4y 8 |wo | %3 pumep
— obpaTtHom TpybonpoBoae 0.05, 0.1 M, u T.A4.
nuHa bannaca Ha 3apaeTcsa nonb3oBaTteneM, Hanpumep 5,
11 Lbp_obr A M Y 8 no A pumep
- obpatHom TpybonpoBoae 8 M, nT.o.
Cymma Koap. MECTHbIX 3apaetca cymma KoadhpuumneHTos
12 Zbp_pod conp. Ha 6avinace B noa. - Y 8 no MECTHbIX CONPOTUBNEHNIA

Tp-Oe

noJatoLero TpyGonposoaa, Hanpumep 4,
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EavH. Pa3- | Tun
Ne YcnosHoe Monb3oBaTenbcKkoe Tvn
n3me- Mep | AaH-| UHdopmauums, 3anucbiBaemas B none
n/n| obo3HavyeHne| HauMmMeHoOBaHue Nons nonsa
peHus nons| HbIX
8unT.na.
3apaeTca cymma koadpuLmMeHToB
Cymma KO3Ch. MECTHbIX 3 MeCTHbe con OT(lfl)gile:Mﬁ
13 Zbp_obr conp. Ha bannace B 06p. - Y 8 no P
- obpaTHoro Tpybonposoaa, Hanpumep 4, 8
Tp-ae
nT.4.
3apaeTcsa 3HaYeHMe LepoXoBaToCTyh
bamnnaca, Hanpumep 0.5, 1,2, 3, 4 MM 1
14 Ke_bp LLlepoxoBaTtocTb Gannaca| Mm Y 8 no T.4. NS HOBbIX CTanbHbIX TPYO
LLepoXoBaTOCTb NPUHMMAaETCH B
cooTtBeTcTBMM co CHuIM 0.5 MMm.
3apaeTcsa nonb3oBaTeneM 3anac Hanopa
1 Hz nac Han M Y - v
5 apas Sanac Hanopa 8 Ha wanbe, Hanpumep 1, 2 M.
3apaeTtcsa nonb3oBaTenem
3HaYeHune perynupyemoro napametpa
perynstopa fasneHus "0o ce6sa”, "nocne
cebs" N KOHTPONUpYHoLLLErO
16 H Perynupyembivi napametp|m nnm t/d| Y 8 - pacnonaraemMbiii Hanop, Hanpumep, 10,
20, 40 m. B cny4ae ycTaHOBKM
perynatopa pacxoaa 3afaeTcsi 3HaYeHve
perynupyemMon BenuynHbl, Hanpumep,
100 T/.
3apaeTca nonb3oBaTenem npornyckHas
MponyckHas cnocobHOCTb
17 Kreg - Y 8 - CMocobHOCTb perynupyroLLero
perynsitopa N
yCTpOWCTBa
[nsa perynatopoB Hanopa, AaBneHus,
pacxona BblUNCNAETCH 3Ha4YEeHne
. anamvetpa
[dnameTtp aKBMBaNEeHTHON . -
18 Deq 3Gk MM Y 8 - Wwanbkl, Npy yCTaHOBKE KOTOPOW BMECTO
perynatopa B AaHHOM pexume
nony4uncs 6bl Takow xe nepenag
JaBrieHnn
o OnpepensieTca B pesynbTtaTe
. Pacnonaraembii Hanop .
19 Hin o vana M Y 8 P BbINOSTHEHUST HANago4YHON Unn
AOY NOBEPOYHON 3a4a4u
o Onpepensietca B pesynbTaTe
Pacnonaraembii Hanop 9
20 Hout M Y 8 P BbINOSTHEHMA Hanago4YHon nnun
nocrne yana o
NOBEPOYHON 3a4a4u
OnpepensieTcq B pesynbTtaTe
. Hanop B nogatowiem Tp- _
21 Hin_pod M Y 8 P BbIMNONHEHMS HanNnago4YHon nnm
— e nepen ysnom _
NnoBEepPOYHON 3a4a4u
Hanop B nogatoLLem Tp- OnpepensieTca B pesynbTtaTe
22 Hout_pod P P M Y 8 P BbIMOJIHEHUSA HaNago4YHoM unn
— e nocne yana _
NnoBepPOYHON 3a4a4u
OnpepensieTcq B pesynbTtaTe
. Hanop B o6paTtHoM Tp-ae .
23 Hin obr M Y 8 P BbIMOJSTHEHUA Harago4YHOM uUnun
nepeg ysnom o
NOBEPOYHON 3a4a4u
OnpepensieTca B pesynbTtaTe
Hanop B o6paTtHOM Tp-ae .
24 Hout_obr M Y 8 P BbINOMHEHUS HaNago4YHon nnm
— nocne ysna o
NOBEPOYHON 3a4a4u
. OnpepensieTca B pe3ynbTtaTe
MoTepn Hanopa Ha wanbe pea Pe3yIbT
25 | dHshb_pod B no;.Tp M Y 8 P BbINOSIHEHUS HANago4YHoON Unu
o NoBEPOYHON 3aJa4m
MoTeon Hanopa Ha Waiibe Onpepensietcsa B pesynbTaTe
26 dHshb_obr P P M Y] 8 P BbIMOJIHEHUSA HaNago4YHoM unn

B 00p.Tp.

noesepod HOW 3aga4un
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EavH. Pa3- | Tun
Ne YcnoBHoe Monb3oBaTenbcKoe Tun
n3me- Mep | AaH-| UHdopmauums, 3anucbiBaemas B none
n/n| o603Ha4YeHne| HaumMeHoBaHue nons nons
peHus nons | HbIX
OnpepensieTcs B pe3ynbTtaTe
. [aBneHune B nogatoLemM .
27 Pin_pod M Y 8 P BbINONHEHMS HANago4YHoOn nnmn
- Tp-Ae nepeg y3nom M
NoBEPOYHON 3a4a4u
[laBNeHMe B NOZAIOWEM OnpepensieTcs B pe3ynbTtaTe
28 Pout_pod TD-1e Nocne vana M Y 8 P BbIMONTHEHUA Hanago4YHON Unu
p-A y NOBEPOYHON 3aaa4m
OnpenensieTcs B pesynbTaTte
. [aBneHne B obpaTHOM pea pesyrib]
29 Pin obr M S 8 P BbINOJTHEHUST HANago4YHON Unn
Tp-4e nepea y3nom M
NoOBEPOYHON 3aga4m
OnpenensieTcs B pesynbTaTte
[aBneHne B obpaTHOM pea pesyrib]
30 Pout_obr D=8 Nocne yana M C| 8 P BbIMOSIHEHMA Hanago4YHOM Unm
P y NoBEPOYHON 3aga4m
Bpems NpoxokaeHNs OnpepenseTtca B pesynbTaTe
31 Time P P MWH ] 8 P BbIMOJIHEHUSA HANago4YHoM unn
BOAbl OT UCTOYHMKA .
NoOBEPOYHON 3aga4m
. . n naeTcsa B nbTaT!
32 Dist FlyTs, NpoineHHbiR OT M ] 8 P B?:ln%?‘lieemz iana?q%inoﬂ in?a
WNCTOYHUKA M
NoBEePOYHON 3a4a4un
OnpepensieTca B pesynbTtaTe
33 Tb [aeneHne BckunaHus M Y 8 P BbIMOJIHEHUSA HANago4YHoM unn
NoBEePOYHON 3a4a4u
OnpepenseTtca B pesynbTaTe
34 Hstat CraTtuyeckui Hanop M Y 8 P BbIMNOJTHEHUSI HANago4YHOM UNn
NoBEePOYHON 3a4a4u
TemnepaTypa BoAbl B OnpepenseTtca B pesynbTaTe
35 Tpod nogatoLlem °C Y 8 P BbIMOSIHEHMS HANago4YHOM Unn
Tpybonposoae NOBEPOYHON 3a4a4u
OnpenensieTcst B pesyrnbTaTte
36 Tobr Temneparypa sopp! B °C Y 8 P BbII'IFz)J'I'EIlieHVIH HanaZOMyHOVI mnm
obpaTHOM TpyGonpoBoae o
NoOBEPOYHON 3a4a4u
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14.9 [Opoccenupyrowmun y3en (drossel). Perynatop paBneHns B
noparouemM unm obpatHom Tpyéonposoae

Tabnuua 14.10 - [Opoccenupyowmn ysen (drossel). Perynatop pasneHua B nopawoweM wUnuv obpatHom
TpybonpoBsoae

YcnoBH EavH. Pa3- | Tun
Ne cnosHoe Monb3oBaTenbckoe A Twvn as
0603- nsme- Mep | AaH-| UHdopmauums, 3anucbiBaemas B none
n/n HaMMeHoOBaHue nons nons
HayeHue peHuns nons | HbIX
3anuvceiBaeTcs aBTOMaTUYECKU NpU
0 Sys ID obbekTa - Y 8 - ° P
dopmMrpoBaHMK TENNOBON CETU
HanmeHoBaHue 3anonHsaeTcs nonb3oBaTtenem, Hanpume,
1| Name - T | 55 | VWH . prmep
ApoccenupyoLero ysna apoccenupytowmn ysen AY-22 n 1.4.

Mocne BbINONMHEHMST pacyeToB B AaHHOM
none 3anucbiBaeTcsa undpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 P 2, 3, 1 T.O. COOTBETCTBYIOLLAA HOMEPY
MCTOYHMKA OT KOTOPOro 3anuTbiBaeTcs
OaHHbIN Apoccennpyowwnin y3en

3afgaeTca reogesnyeckas oTmeTka
NMOBEPXHOCTU 3eMIIN, Ha KOTOPOW

3 H_geo [eopesnueckas oTmeTka M Y 8 no . o
HaxoauTCa AaHHbIN APOCCENUPYIOLLMIA
ysen
3apaeTca nonb3oBartenem guameTp
OnameTp wanbbl Ha yCTaHOBINEHHON
4 Dshb_pod Oarnace B noa.Tp-ge MM 4 8 Wwanbbl Ha 6annace Ha nogatoLLeM
Tpybonposoae

. TCSA Nnornb3oBaTenemM
KonuyecTtBo wamnd Ha 3apjaeTcs nonk3osarene

5 | Nshb_pod Gaiinace B NOAAIOLIEM TP-Ae wT Y 8 - KONM4ECTBO yCTAHOBMEHHbIX wanb Ha
6annace Ha nogatowiem Tpybonposoae
3agaeTcsa nonb3oBaTteneMm gnameTp
6 Dshb,_obr J:I,MvameTp wanbbl Ha MM y 8 ) § yCTaHOBMEHHON
6annace B 0bp.Tp-ae wanbbl Ha 6arinace Ha obpaTHOM
TpybonpoBsoae
7 Nshb_obr Konuuectso warid Ha wT Y 8 - Konqu?;g:c?“;i;sg:ﬁgﬁs;&ni!|7|6 Ha
- 6arinace B obpaTHOM Tp-ae N y
6annace Ha obpaTtHom TpybonpoBoae
8 Dbp,_pod Onametp Gannaca Ha M Y 8 ) 3apaeTcsa nonb3oBarteneM, Hanpuvep
nogatowem Tpybonposozae 0.05, 0.1 m, uT.A4.
9 Lbp_pod OnvHa 6annaca Ha M Y 8 | 3apjaertca nonb3osaterieM, Hanpumep 5, 8
nopatoLem Tpybonposoae M, 1 T.4.
10 Dbp,_obr Onametp Gannaca Ha " Y 8 ) 3apaeTca nonb3oBartenem, HanpyMep
obpaTtHoM TpybGonpoBoae 0.05, 0.1 m, nT.A4.
1 Lbp_obr OnwvHa 6annaca Ha M 4 8 _ | Bapaetca nonb3oBarenem, Hanpuvep 5, 8
obpatHom TpybonpoBoae M, 1 T.0.
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YcnoBHoe EnuH. Pa3- | Tun
Ne 0603- Mone3osarenkckoe nsme- Tvn Mep | AaH-| UHdopmauums, 3anucbiBaeMmas B none
n/n HaMMeHoBaHue nons nons P pmaums,
Ha4yeHue peHus nons| Hbix
3apaeTcsa cymma KoaddULNEHTOB
Cymma Koadp. MeCTHbIX A Y cpuu N
_ MECTHbIX CONPOTUBEHUN
12 | Zbp_pod |conp. Ha bannace B nog. Tp-| - Y 8 -
- nogatowlero Tpybonposoaa, Hanpumep 4, 8
ne
nT.A.
3apaeTcsa cymma KoaddhULNEHTOB
Cymma Koadp. MeCTHbIX A Y cpuu N
. MECTHbIX CONPOTUBEHUN
13 Zbp_obr | conp. Ha 6annace B 06p. Tp-| - Y 8 -
- obpaTtHoro Tpybonposoaa, Hanpvmep 4, 8
ne
nT.A.
3apaeTcsa 3HaYeHne
LepoxoBaTocTu 6arnaca, Hanpumep 0.5,
14 Ke_bp LLlepoxoBaTtocTb Hannaca MM Y 8 - 1, 2, 3, 4 MM U1 T.4. AN HOBbIX CTanbHbIX
Tpy6 LLIEepoxoBaTOCTb NPUHUMAETCS B
cootBeTcTBUM cO CHUlM 0.5 mm.
3apaeTcsa nonb3oBaTenem 3anac Hanopa
15 Hzapas B3anac Hanopa M Y 8 - A o P
Ha wanbe, Hanpumep 1, 2 M.
3apaeTtcsa nonb3oBaTenem
3HaYeHune perynupyemoro napametpa
. erynsatopa AasnexHus "no cebs", "nocne
16 H Perynupyembin napameTp M Y 8 nmo | Pe p" A A !
cebs" N KOHTPONUpYHLLLETO
pacnonaraembiii Hanop, Hanpumep, 10, 20,
40 m.
17 Kre MponyckHas cnocobHOCTb ) Y 8 1o 3apaeTcsa nonb3oBaTenem nNpornyckHast
9 perynstopa CMOCOGHOCTL perynmpyoLero yCcTponcTea
[nsa perynatopoB Hanopa, gaBneHus,
pacxoaa
. BbIMUCNSIETCA 3HAYeHME gnameTpa
[nameTp aKBMBaNeHTHOM _ .
18 Deq WAiBbI MM Y 8 no Wwawnbbl, Npy yCTaHOBKE KOTOPOV BMECTO
perynsatopa B
OaHHOM pexume nony4yuncst 6bl Takow xe
nepenag gasneHumn
19 Hin Pacnonaraembin Hanop oo " y 8 = Onpepensietcs B pe3ynbTaTe BbINONHEHUS
y3na Hanago4YHoOM UM NOBEPOYHON 3a4a4umn
20 Hout Pacnonaraembiii Hanop " Y 8 P Onpepensietcs B pesynbTaTe BbINONHEHUS
nocre yana Hanago4YHoON N NOBEPOYHOM 3ada4mn
. Hanop B nogatoLiem Tp-ae Onpepnensietcsa B pe3ynbTaTe BbINONHEHMUS
21 | Hin_pod P BroaallemM Tp-ae |- y | 8 | P pea pesy

nepea y3nom

Hanago4YHon nnu I'IOBBpO‘-IHOIh 3agayun
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Hanop B nogatoLwem Tp-ae Onpepensietcs B pe3ynbTaTe BbINOSIHEHUS
22 | Hout_pod P AaloLll P-A M Y 8 pen A B pesy o
— nocne yana Hanago4YHON NN NOBEPOYHOM 3ada4mn
23 Hin obr Hanop B o6paTtHoM Tp-ae " Y 8 OnpepenseTcsa B pe3ynbTaTe BbIMONHEHNS
nepeg ysrnom Hanago4YHON NNU NOBEPOYHOM 3ada4mn
Hanop B obpaTtHoM Tp-ae Onpepensietcs B pe3yrnbTaTe BbINOSIHEHUS
24 | Hout_obr P P P-A M Y 8 pea A B Pesy, o
— nocne ysna Hanago4YHON NN NOBEPOYHOM 3ada4mn
MoTtepn Hanopa Ha wanbe B Onpepensietcs B pe3yrnbTaTe BbINONIHEHUS
25 | dHshb_pod P P M y | 8 pen A B pesy >
— noa.Tp. Hanago4YHON NNKn NOBEPOYHOM 3ada4mn
MoTepn Hanopa Ha wanbe B Onpepensietcs B pe3yrnbTaTe BbINONIHEHUS
26 | dHshb_obr P P M v | 8 peA 7 B pesy. >
— obp.Tp. Hanago4YHoON NN NOBEPOYHOM 3ada4mn
27 Pin pod [asneHne B nogatoLiem Tp- M q 8 OnpepenseTcsa B pe3ynbTaTe BbIMNONHEHNS
P e nepej ysnom Hanago4YHoON N NOBEPOYHOM 3ada4mn
28 | Pout pod [aBneHune B nogatoLlem Tp- M q 8 OnpepenseTtcs B pe3ynbTaTe BbINOMHEHUS
P Je nocrne ysna Hanago4YHoW UM NOBEPOYHON 3a4a4umn
29 Pin obr [aBnexue B o6paTtHOM Tp- M q 8 OnpepenseTcsa B pesynbTaTe BbIMONHEHNS
Je nepen y3nom Hanago4YHoW UM NOBEPOYHON 3a4a4umn
30 | Pout obr [aBnexue B o6paTtHOM Tp- M q 8 OnpepenseTcsa B pesynbTaTe BbIMONHEHNS
— e nocrie ysna Hanago4YHoOM Uy NOBEPOYHONM 3a4a4umn
31 Time Bpemsi npoxoxaeHus Boabl MUK q 8 OnpepenseTtcs B pe3ynbTaTe BbINOSIHEHUS
OT UCTOYHMKA Hanago4YHoOW UM NOBEPOYHON 3a4aumn
32 Dist MyTb, NpONAEHHbIN OT " u 8 OnpepenseTcsa B pe3ynbTaTe BbIMNONHEHNS
WNCTOYHUKA Hanago4YHoON UKW NOBEPOYHOM 3ada4mn
Onpepensietcs B pe3yrnbTaTe BbINONHEHUS
33 Th [aBneHune BckunaHusi M 4 8 peA A B pesy. o
Hanago4YHON N NOBEPOYHOM 3ada4mn
. Onpepensietcs B pesynbTaTe BbINONHEHUS
4 H TaTUYECKUN Han M Y o o
3 stat Cratuiec anop 8 Hanago4YHoON N NOBEPOYHOM 3ada4mn
35 Trod TemnepaTypa BoAbl B oc u 8 Onpepensietcs B pesynbTaTe BbINONHEHUS
p nogatowem Tpybonposoae Hanago4YHoON N NOBEPOYHOM 3ada4mn
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TeMHepaTypa BOAbl B °c y 3 = OﬂpeﬂeﬂﬂeTCﬂ B pe3ynbTaTe BbINOJTHEHUA

36 Tobr ° o
obpaTtHom TpybonpoBoae Hanago4YHoOM UM NOBEPOYHON 3aaumn

14.10 [Opoccenupytowmn y3en (drossel). Perynatop pacxopa B
nopawLliemM unu obpatHom TpybonpoBoae

Ta6bnuua 14.11 - AOpoccenupyrowmn ysen (drossel). Perynatop pacxoga B nopawowem wunum obGpaTHOM
TpybonpoBoae

YcnoBHoe EnuH. Pa3- | Tun
Ne 0003- MonksosaranLckoe name- Tvn mep | AaH-| UHdopmauums, 3anucbiBaemas B none
n/n HauMeHoBaHue nons nons P P ’
HayeHue peHus nons| HbIX
3anucbiBaeTca aBToOMaTUYECKU Npu
0 Sys ID obbekTa - Y 8 - ~ P
dopMUpOBaHMM TEMMOBOW CETU
HavnmeHoBaHue 3anonHsaeTcsa nonb3oBaTenem, Hanpumep
1 Name - T 55 VH .
JpoccenupyoLero ysna apoccenupyowuin ysen AY-22 v 1.4.

Mocne BbINONMHEHMST pacyeToB B AaHHOM
none 3anucbiBaeTcs undpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 P 2, 3, N T.O. COOTBETCTBYIOLLAsA HOMepPY
MCTOYHUKA OT KOTOPOro 3anuTbiBaeTCs
OaHHbIA OpOCCEnpYOLLNA y3ern

3afaeTca reogesnyeckas oTmeTka

Mo MOBEPXHOCTW 3eMnM, Ha KoTOpOWN 5

HaxoauTCsa AaHHbIN APOCCENVPYIOLLMIA
y3en

3 H_geo [eope3nyeckas oTMeTKa M Y 8

3agaeTca nonb3oBartenem aMamertp

nameTp wanbbl Ha CTaHOBEHHOMN
4 | Dshb_pod A o P MM Y 8 - o yerar
- Oarnace B noa.Tp-ge LWwanbbl Ha 6annace Ha nogatoLem
TpybonpoBoae
. 3apaetca nonb3oBartenem
KonunyecTtBo wand Ha o
5 | Nshb_pod o wT Y 8 - KONMYEeCTBO YCTaHOBIEHHbIX Lanb Ha
— Oarnace B nogatowiem Tp-ae .
Oarnace Ha nogatoLlem Tpybonposoae
3apaeTca nonb3oBartenem guameTp
nameTp wanbbl Ha yCTaHOBMEHHON
6 Dshb_obr A o MM Y 8 - o o
- Oarnace B 0bp.Tp-ge Wwanbbl Ha Gannace Ha o6paTHOM
Tpybonposoae

11401.0M-1CT.003.002. 332




OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

KonnyecTBo wanb Ha

3agaeTcsa nonb3oBaTernem

7 Nshb_obr o wT - KONMYECTBO YCTaHOBMEHHbIX Wanb Ha
- Oarnace B obpaTtHoM Tp-ae .
bannace Ha obpatHom TpybonpoBoae
Onametp Gannaca Ha 3apaeTcsa nonb3oBartenem, Hanpumep
8 Dbp_pod M -
— nogatowem Tpybonposoae 0.05, 0.1 m, nT.4.
9 Lbo pod OnvHa 6annaca Ha " 3apaetcsa nonb3oBartenem, Hanpuvep 5, 8
P_P nogatowem Tpybonposoae M, N T.0.
Onametp Gannaca Ha 3apaeTcsa nonb3oBartenem, Hanpumep
10 Dbp_obr M -
- obpaTtHoM TpyGonpoBoae 0.05, 0.1 m, u 1.4
1 Lbp_obr OnvHa 6annaca Ha M _ | 3apjaetca nonb3osaterneM, Hanpumep 5, 8
- obpaTHOM TpyGonpoBoae M, U T.A.
TCS CymMMa K MLMEHTOB
Cymma KOSCp. MECTHbIX Sanaw?egmgx coan %ia)g;eﬂmeﬁ °
12 | Zbp_pod | conp. Ha Gavinace B noa.Tp- - - P
- nogarowero Tpybonposoaa, Hanpumep 4, 8
ae
nT.A
3apaetcsa cymma KoapdpumumeHToB
Cymma Koadh. MeCTHbIX A y Py z
~ MECTHbIX COMPOTUBIEHNI
13 | Zbp_obr | conp. Ha Gavinace B 06p.Tp- - -
- obpaTtHoro TpybonpoBoaa, Hanpvmep 4, 8
ae
nT.A
3apaeTtcs 3HaYeHne
LepoxoBaTocTu 6arnaca, Hanpumep 0.5,
14 Ke_bp LLlepoxoBaTtocTb Oannaca MM - 1, 2, 3,4 MM u T.4. Ina HOBbIX CTarnbHbIX
Tpy6 LEepoxoBaTOCTb MPUHUMAETCS B
cooTtBeTcTBMM cO CHuMIM 0.5 Mm.
3apaeTcsa nonb3oBaTeneM 3anac Harnopa
15 Hzapas 3anac Hanopa M - o
Ha wanbe, Hanpumep 1, 2 M.
3apaetca nonb3oBartenem
16 H Perynupyembin napameTp T no 3Ha4YeHue perynmpyemMon BENNYnHbI,
Hanpumep, 100 T/u.
17 Kreg MponyckHas cnocobHOCTb ) Mo 3apaeTcsa nonb3oBartenemM nponyckHas
perynaTopa CNOCOBOHOCTb perynmpyoLLero ycTponcTea
[nsa perynaTopoB Hanopa, gaBneHus,
pacxofa BblMUCNAETCA 3HAYeHne
o Anametpa
OnameTp aKBMBaNEHTHON o o
18 Deq WAiBbI MM MO | wanbbl, Npu yCTaHOBKE KOTOPOW BMECTO
perynsTopa B JaHHOM pexume
nony4uncs 6kl Takow e nepenag
OaBneHnn
19 Hin Pacnonaraemelin Hanop go " = OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
y3na Hanagou4HoOW Uy NOBEPOYHON 3adaum
20 Hout Pacnonaraemsliii Harnop " = OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
nocne yana Hanagou4HOW Uy NOBEPOYHON 3adaum
21 Hin pod Hanop B nogatowem Tp-ae " = OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
P nepeg ysnom Hanago4YHoOM UM NOBEPOYHON 3aaa4umn
22 | Hout pod Hanop B nogatouem Tp-ge " = OnpepenseTtcs B pe3ynbTaTe BbINOSIHEHUS
P nocne ysna Hanago4YHoOM UM NOBEPOYHON 3a4a4umn
. Hanop B obpaTtHOoM Tp-ae OnpepenseTcsa B pesynbTaTe BbIMONHEHNS
23 Hin obr P P P-A M P pen pesy

nepeq y3nom

Hanago4YHOW NNKn NOBEPOYHOM 3ada4n
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24 | Hout obr Hanop B obpatHom Tp-Ae " y 8 = OnpepensieTcs B pesynbTaTe BbINOMHEHUSA
- nocne ysna Hanago4HON UM NOBEPOYHON 3aAaumn

25 | dHshb pod [MoTepu Hanopa Ha wanbe B " y 8 _ | Onpegensetca B pesyrnbTaTe BbINONHEHNS
P noa.Tp. Hanago4HON UNM NOBEPOYHON 3aAaumn

26 | dHshb_obr Motepu Hagggi;a waroe M Y 8 - Onpepensetca B pesynbtaTe

27 Pin pod [asneHue B nogatoLem Tp- " Y 8 P OnpepensieTcs B pesynbTaTe BbINOMHEHUSA
P Ae nepeq y3nom Hanago4HON MNM NOBEPOYHON 3aAaumn

28 | Pout pod [asnenue B nogatoLlem Tp- M 4 8 = OnpepgenseTca B pesynbTaTe BbIMONHEHNS
P Je nocrne ysna Hanago4YHoW UM NOBEPOYHON 3aa4umn

. [asneHune B obpaTtHOM Tp- OnpepenseTca B pesynbTaTe BbIMONHEHNS
29 Pin obr e nepepg ysnom M 4 8 P Hanago4YHoW UM NOBEPOYHON 3a4a4umn

30 | Pout obr [asneHune B obpaTtHOoM Tp- M y 8 = OnpepenseTca B pesynbTaTe BbIMOMHEHNS
— Je nocrne ysna Hanago4YHoW UM NOBEPOYHON 3aa4umn

. Bpems npoxoxaeHns Boabl OnpepenseTca B pesynbTaTe BbIMONHEHNS
31 Time OT UCTOYHMKA MIH H 8 P Hanago4HON MM NOBEPOYHON 3agaumn

32 Dist MyTb, NpONAeHHbIN OT M Y 8 P OnpepensieTcs B pesynbTaTe BbINOMHEHUS
NCTOYHMKA Hanago4HON UM NOBEPOYHON 3aAaumn

33 TH [1aBNeHNe BCKUNAHNS " Y 8 = Onpe,uenﬂeTc? B pesyrbTaTe BbiNONHeH s
Hanago4HOW Uy NOBEPOYHOM 3ada4um

34 Hstat CraTnyeckuii Hanop M Y 8 P OnpenenﬂeTc? B PE3YNbTATE BBINONHEHN
Hanago4HOW 1Ny NOBEPOYHOM 3ada4um

35 Trod TemnepaTypa BoAbl B oc Y 8 P OnpepensieTcs B pesynbTaTe BbINOMHEHUS
P nopatoLem Tpybonposoae Hanago4HON UM NOBEPOYHON 3aAaumn

36 Tobr TemnepaTypa BoAbl B oc Y 8 = OnpepensieTcst B pesynbTaTe BbINOMHEHUS
obpaTHOM TpyGonposoae Hanago4HON MNWM NOBEPOYHON 3aaaumn

14.11 [Apoccenupyrowun ysen (drossel). Perynatop pacnonaraemoro

Hanopa

Ta6bnuua 14.12 - Opoccenupytowunt y3en (drossel). Perynstop pacnonaraemoro Hanopa

Ne
n/n

YcnoBHoe
0603- Monb3oBaTenbckoe
HauMeHoBaHue nons

HayeHue

EaovH.
n3me-
peHus

Tun
nons

Pas-
mep
nons

Twun
AaH-
HbIX

UHdopmaumsa, 3anucbiBaemas B none
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YcnoBHoe EavH. Pa3- | Tun
Ne 0603- flonk3osarent.ckoe nsme- Tun me aH-| UHdopmaumsna, 3anncsiBaemas B none
n/n HaMMeHOBaHue nons nons Pl A Pmaups,
HavyeHue peHus nons| HbIX
3anucbiBaeTcs aBTOMaTUYECKN NpU
0 Sys ID obbekTa - Y 8 - ° P
hopMMpoBaHNM TENIOBOW CETH
HaunmeHoBaHue 3anonHseTcd nonb3oBaTenem, Hanpume,
1 Name - T | 55 | WH X prmep
ApoccenupyoLlero ysna apoccenupyowmn ysen AY-22 v 1.4.
[Mocne BbINONHEHUSA pacyeToB B AaHHOM
none 3anucbiBaeTcsa Ludpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 P 2, 3, N T.A. COOTBETCTBYIOLLAA HOMEPY
WCTOYHMKa OT KOTOPOrO 3anuTbiBaeTcs
OaHHbIN Apoccennpyowwnin y3en
3apaeTca reogesnyeckasi OTMETKA
NMOBEPXHOCTU 3eMIIN, Ha KOTOPOW
3 H_geo [eopesnueckas oTMeTka M Y 8 no _ -
-9 A HaxXoAWTCs AaHHbIA OPOCCENNPYOLLIMI
y3en
3apaeTcsa nonb3oBaTenem guameTp
nameTp wanbel Ha yCTaHOBMNEHHON
4 | Dshb_pod A . MM Y 8 - o o
_P Oannace B noa. Tp-Ae LWwanbbl Ha H6annace Ha nogatoLem
Tpybonposoae
. 3apaeTtcs nonb3oBaTenem
KonuyecTtso wanbd Ha .
5 | Nshb_pod Gaiinace B nogatoLLeM Tp-ae wT Y 8 - KONMYECTBO YCTaHOBMNEHHbIX LWanb Ha
P 6arnace Ha nogatowem Tpybonposoae
3apaeTcsa nonb3oBaTenem guameTp
nametp wanbbl Ha CTaHOBIEHHOWN
6 Dshb_obr A o P MM Y 8 - o yetau
- Garinace B 0bp.Tp-ae Wwanbbl Ha Gannace Ha oGpaTHOM
TpybonpoBsoae
o 3apaeTcs nonb3oBaTtenem
KonuyecTtBo wawmb Ha -
7 Nshb_obr M wT Y 8 - KONMYECTBO YCTAHOBIEHHbIX LWanb Ha
- bannace B obpaTtHoM Tp-ae .
6annace Ha o6paTHoM TpyGonpoBoae
nametp barinaca Ha 3agaetcsa nonb3oBaTenem, Hanpume
8 Dbp_pod A P M Y 8 - A P P
- nogatowem Tpybonpososae 0.05, 0.1 m, n 1.4.
nuHa bannaca Ha 3apaeTcsa nonb3oBartenem, Hanpuvep 5, 8
9 Lbp_pod A M Y 8 - A P P
— nogatowem Tpybonposoae M, 1 T.0.
nameTp bannaca Ha 3apaeTcsa nonb3oBaTtenem, Hanpuve
10 | Dbp_obr Anametp w |y ls | - n pvmep
— obpaTHom TpybonpoBoge 0.05, 0.1 m, n T.4.
nuHa bannaca Ha 3apaeTcsa nonb3oBartenem, Hanpuvep 5, 8
11 Lbp_obr A M Y 8 - A P P
- obpaTHom TpybonpoBoae M, U T.0O.
3apgaeTca cymma KoachpuumeHToB
Cymma Koadp. MeCTHbIX A Y bpmu o
o MECTHbIX CONPOTUBIEHUIA
12 | Zbp_pod | conp. Ha Gavinace B noa.Tp- - Y 8 -

e

nogatolero TpyGonpoeoaa, Hanpuwvep 4, 8
uT.Aa
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YcnoBHoe EavH. Pa3- | Tun
Ne 0603- flonk3osarent.ckoe nsme- Tun me aH-| UHdopmaumsna, 3anncsiBaemas B none
n/n HaMMeHOoBaHue nons nons Pl A Pmaups,
HavyeHue peHus nons| HbIX
3apaeTca cymma koadpduLmMeHToB
Cymma ko3, MECTHbIX A Y puu Z
o MECTHbIX CONPOTUBIEHUIA
13 Zbp_obr | conp. Ha Gavinace B 06p.Tp- - Y 8 -
- obpaTtHoro Tpybonposoaa, Hanpumep 4, 8
ae
nT.g
3apaeTtcs 3HaYeHne
LwepoxoBaTocTu 6arnaca, Hanpumep 0.5,
14 Ke_bp LLlepoxoBaTocTb Gannaca MM Y 8 - 1, 2, 3,4 MM u T.4. [INa HOBBLIX CTarnbHbIX
Tpyb LUepoxoBaTOCTb NPUHUMAETCS B
cootBeTcTBUMN cO CHMIT 0.5 Mm.
3apaeTcsa nonb3oBaTeneM 3anac Hamnopa
15 Hzapas 3anac Hanopa M Y 8 - a o P
Ha wawbe, Hanpumep 1, 2 M.
3apaeTcs nonb3oBaTtenem
16 H Perynupyemebivi napameTtp M Y 8 no 3Ha4YeHue perynmpyemMon BeNnYnHbI,
Hanpumep, 20, 30 1 1.4. METPOB
17 Kre MponyckHas cnocobHOCTb ) q 8 Mo 3apaeTca nonb3oBaTenem nNpornyckHas
9 perynsartopa CMOCOGHOCTL perynupyoLero ycTponctea
[nsa perynatopoB Hanopa, aBneHus,
pacxopa
. BbIUMCIIAETCS 3HAYEHNE auameTpa
[dnameTtp aKBMBanNeHTHON - -
18 Deq LG MM Y 8 MO | wanbbl, Npn ycTaHOBKE KOTOPOW BMECTO
perynstopa B JaHHOM pexume
nony4uncs 6bl Takow xe nepenag
OaBneHunmn
19 Hin Pacnonaraemein Hanop go M Y 8 P OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
y3na Hanazo4HoOW Uy NOBEPOYHON 3adaum
20 Hout Pacnonaraembii Hanop M Y 8 P Onpepensertcs B pe3ynbTaTe BbINOSIHEHUS
nocne yana Hanago4YHoOM Uy NOBEPOYHON 3a4a4umn
. Hanop B nogatoiem Tp-ae OnpepenseTcs B pe3ynbTaTe BbIMNONHEHNS
21 Hin_pod P AatoLL P-A M Y 8 P pea o pesy. o
— nepen ysnom Hanazo4HOW Uy NOBEPOYHON 3adaum
Hanop B nogatowem Tp-ae OnpepenseTcsa B pe3ynbTaTe BbIMNONHEHNS
22 | Hout_pod pBroaawtiem Tp-ae |- Y 8 | P peA A B pesy. b
— nocne yana Hanazo4HoOW Uy NOBEPOYHON 3adaum
23 Hin obr Hanop B obpaTtHoMm Tp-ae " Y 8 P OnpepenseTcs B pe3ynbTaTe BbIMNONHEHNS
nepes y3nom Hanazo4HoOW Uy NOBEPOYHON 3adaum
Hanop B obpaTtHOM Tp-ae Onpepensetcs B pe3ynbTaTe BbINOSIHEHUS
24 | Hout_obr P P PA M Y 8 P pen A B pesy. N
— nocne yana Hanago4HOW 1Ny NOBEPOYHON 3a4a4um
MoTepn Hanopa Ha wavibe B OnpepenseTcsa B pesynbTaTe BbIMONHEHNS
25 | dHshb_pod P P M y | 8 | - pen A B pesy. b
— noa.Tp. Hanago4HOW 1Ny NOBEPOYHON 3a4a4um
MoTepn Hanopa Ha wavibe B OnpepenseTcsa B pe3ynbTaTe BbIMONHEHNS
26 | dHshb_obr P P M y | 8 | - pen A B pesy b
- o6p.Tp. Hanago4HOW 1Ny NOBEPOYHON 3ada4um
27 Pin pod [aBneHue B nogatoLlem Tp- " Y 8 p OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
P [e nepeq ysnom Hanagou4HOW Uy NOBEPOYHON 3adaum
aBrneHune B nogatoLlem Tp- OnpepenseTcsa B pe3ynbTaTe BbIMONHEHNS
28 | Pout pod | ™ AalolemTp- -, Y 8 | P pen 7 B pesy b
— Je nocne yana Hanago4HOW 1Ny NOBEPOYHON 3ada4um
29 Pin obr HasneHue B obpaTHOM Tp- M 4 8 P OnpepenseTcsa B pe3ynbTaTe BbIMONHEHNS
e nepea ysnom Hanago4HOW 1Ny NOBEPOYHON 3ada4um
aBneHve B obpaTHOM Tp- OnpepenseTcsa B pe3ynbTaTe BbIMONHEHNS
30 | Pout_obr A P P M Y 8 P pea A B pesy N
- Je nocne yana Hanagou4HOW Uy NOBEPOYHON 3adaum
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YcnoBHoe EavH. Pa3- | Tun
Ne 0603- Monk3osarensckoe n3me- Tun me aH-| UHdopmauus, 3anucbiBaemas B none
n/n HaMMeHOBaHue nons nons Pl A Pmaups,
HavyeHue peHus nons| HbIX
. Bpemsi npoxoxaeHus Boabl OnpepenseTtcs B pe3ynbTaTe BbINOMHEHUS
31| Time Pem3 Npoxoxa Aell vuw | 4 | 8 | P pea 7 B pesy °
OT UCTOYHUKA Hanago4YHoW UM NOBEPOYHON 3agaumn
32 Dist MyTb, NpONAEHHbIN OT M y 8 = OnpepenseTca B pesynbTaTe BbIMONHEHNS
MCTOYHUKA Hanago4YHoW UM NOBEPOYHON 3agaumn
OnpepenseTcsa B pe3ynbTaTe BbIMONIHEHNS
33 Th [aBneHne BckunaHus M Y 8 P pea A B pesy. o
Hanago4HOW UNy NOBEPOYHON 3a4a4um
. Onpepensetcs B pe3ynbTaTe BbINONHEHUS
34 Hstat CraTtuyeckuin Hanop M Y 8 P pen A B pesy. N
Hanago4YHoW UM NOBEepPOYHON 3a4a4m
35 Tood Temnepatypa Boabl B °c q 8 = OnpepenseTtcs B pe3ynbTaTe BbINOMHEHUS
P nogatowem Tpybonposoae Hanago4HOW 1Ny NOBEPOYHOM 3ada4um
36 Tobr Temnepatypa Boabl B °c q 8 = OnpepenseTtcs B pe3ynbTaTe BbINOMHEHUS
obpaTtHoM TpyGonpoBoae Hanago4YHoW MM NoBEepOYHON 3a4a4umn
14.12 HacocHas ctaHuusa (Nasos)
Ta6bnuua 14.13 - HacocHas ctaHumsa (nasos)
YcnoBHoe EovH. Pa3- | Tun
Ne Monb3oBaTenbCcKoe Haume- Tun
0603- u3me- Mep | AaH- | UHdopmauus, 3anucbiBaemas B none
n/n HOoBaHue nonsa nons
HayeHue peHus nons | Hbix
3anucbiBaeTcs aBTOMaTUYECKM NpU
0 Sys ID obbekTa - Y 8 - ~ P
hopMMpOBaHNK TENIOBON CETU
HaVMEHOBAHMNE HACOCHOI 3anucbiBaeTca HaMMEHOBaHNEe HaCOCHOM
1 Name - T 30 MH | cTaHuun, HanpuMmep HacocHasa cTaHums
cTaHuum
Nel, u T.4.
[Mocne BbINONMHEHMS pacyeToB B AaHHOM
none 3anucbiBaeTcsa uudpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 no 2, 3, N T.O. COOTBETCTBYIOLLAA HOMEPY
MCTOYHUKA OT KOTOPOro 3anuTbiBaeTCcs
[JaHHas HacocHasa cTaHuma
3apaetca reogesnyeckas oTmeTka
3 H_geo [eogesnyeckasn oTmMeTKa M Y 8 no NOBEPXHOCTU 3eMINU, Ha KOTOPOM
HaxXoOWMTCS1 HACOCHasi CTaHUUst
Monb3oBaTenem ykasbiBaeTcs Mapka
Mapka Hacoca Ha
4 Mark_pod nogatoLLem - T 128 | 1O Hacoca yCTaHOBIEHHOro Ha nojaroLlem
TpybonpoBoae.
YKasblBaeTCsi YACNO napannensHo
Yucno HacocoB Ha aboTatoLux HacocoB ogHo QH
5 Npod wT Y 8 no P L A Q
nogatwowem Tp-ge XapaKTePUCTMKU Ha noJaroLlemM
Tpybonposoae
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[Nonb3oBaTtenem ykasbiBaeTca

6 Mark obr |Mapka Hacoca Ha o6paTHOM - 128 | NO Mapka Hacoca yCTaHOBNEHHOro Ha
obpaTHoM TpybonpoBoae.
YkasblBaeTcst YMCno napannensHo
7 Nobr Yumcno HacocoB Ha obpaTHOM wT 8 Mo paboTatoLmx Hacocos oaHon QH
Tp-Ae XapakTepucTuKn Ha obpaTHOM
Tpybonposoae
Hanop, passnBaemMblii HACOCOM Ha
nopatowem Tpybonposoae, 3agaetcs
nonb3oBaTenem, ecrnm Hacoc
Hanop Hacoca Ha
8 Hpod M 8 no NoBbILIAET HANop, TO 3Ha4YeHne
nogatowem Tpybonposoae
3an1cbiBaeTCsA CO 3HaKOM MIC, ecnm
NMOHWXKaEeT Harfop, TO CO 3HAaKOM MUHYC,
Hanpumep +30, -40 M.
Hanop, pa3suBaemblii HAaCOCOM Ha
obpaTHOM TpyGonpoBoae, 3agaeTtcs
Hanoo Hacoca Ha o6o. nonb3oBaTernem, ecrnm Hacoc NoBbILLaeT
9 Hobr M 8 no Hanop,
Tpybonp-ae
TO 3HaYeHVe 3anncbiBAeTCs CO 3HAKOM
MNIoc, ecnu NOHWXaeT Hanop, To COo
3HaKoM MUHyc, Hanpumep +30, - 40 m.
10 | Hin_pod Hanop Ha Bxoge B HaCOCHY0 M 8 = Onpe,qenﬂeTcs:-u B pesynbTaTe BbiNONHEHNS
— B nogd. Tpybonp-ge Hanago4HOW Uy NOBEPOYHONM 3ada4um
1 Hin obr Hanop Ha Bxoge B HaCOCHY0 M 8 P OnpenenﬂeTc? B pesynbTaTe BbINONHEHNS
B 06p. Tpy6onp-ge Hanago4HOW Uy NOBEPOYHONM 3ada4um
12 | Hout_pod Hanovp Ha BbIxoae u3 M 8 P Onpe,uenﬂeTc? B pesyrbTaTe BbinoNHeHus
— HacocHow B noa.Tpybonp-ge Hanago4HoOW Uy NOBEPOYHON 3ada4um
13 | Hout obr Hanovp Ha BbIxoae u3 M 8 = OnpenenﬂeTc? B pesynbTaTe BbiNONHeHNS
— HacocHow B 06p.Tpybonp-ae Hanago4HoOW Uy NOBEPOYHON 3ada4um
14 Gpod Pacxop Boabl B mogatoLlem - 8 P OnpenenﬂeTc? B pesynbTaTe BbiNONHEHNS
Tpybonposoae Hanago4HoW Uy NOBEPOYHON 3ada4um
15 Gobr Pacxop Boabl B o6paTHOM - 8 = OnpenenﬂeTc? B pesyrnbTaTe BbINONHEeHNSs
Tpy6onpoBoge Hanago4HoW Unyu NOBEPOYHON 3a4a4um
16 Tpod TemnepaTtypa BoAbl B °c 8 = Onpe,uenﬂeTc? B pesyrbTaTe BbiNoNHeHus
nogatowem Tpybonposoge Hanago4HoW Uy NOBEPOYHON 3ada4um
17 Tobr Temnepatypa Boabl B °c 8 = Onpe,uenﬂeTc? B pesyrbTaTe BbinoNHeHus
obpaTHom TpybonpoBoge Hanago4HoW Unyu NOBEPOYHON 3a4a4um
18 | Pin_pod [aBneHue B nogatoLlem Tp- " 8 p Onpe,qenﬂeTc? B pesysbTaTe BbiNONHeHms
— [e nepes ysnom Hanago4HoW Uy NOBEPOYHON 3ada4um
19 | Pout_pod [aBneHue B nogatoLLem Tp- " 8 = Onpe,qenﬂeTc? B pesyrbTaTe BbiNONHeHus
Je nocne yana Hanago4HoW Unu NOBEPOYHON 3ada4um
20 Pin obr [aeneHue B o6paTHOM Tp-ae " 8 = Onpe,qenﬂeTcg B pesyrnbTaTe BbINONHEHNS
nepes ysnom Hanago4HOW 1Ny NOBEPOYHON 3a4a4m
21 | Pout obr [aeneHue B o6paTHOM Tp-ae " 8 p Onpe,qenﬂeTcg B pesyrnbTaTe BbINONHEHNS
— nocne ysna Hanago4HOW Uy NOBEPOYHONM 3a4a4um
29 Time Bpems npoxoxaeHus Boabl MUK 8 = Onpe;:lenﬂeTc? B pesyrnbTaTe BbiNONHEHNS
OT NCTOYHVMKA Hanago4HOW Uy NOBEPOYHONM 3a4a4um
23 Dist MyTb, NpoNAEHHbIN OT M 8 P OnpenenﬂeTc? B pesynbTaTe BbiNONHEeHNs
MCTOYHMKA Hanago4HOW Uy NOBEPOYHONM 3a4a4um
3HayeHne gaHHon
24 Tb [aBneHne BckMnaHus M 8 P BeNUYMHbI onpegenseTcda B pesynbrate
pacyeta
3HayeHue gaHHou
25 Hstat CraTtudeckun Hanop M 8 P BEIIMYMHbI OrpeaenseTcd B pesynsraTte

pacyeTa
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14.13 3anopHas apmaTypa (zadvigka)

Tabnuua 14.14 - 3anopHasn apmaTtypa (zadvigka)

Ne
n/n

YcnoBHoe
0603Ha4YeHue

Monb3oBaTenbcKkoe
HaumMeHOBaHuUe nons

EovH.
n3me-
peHus

Tun
nons

Pas-
mep
nons

Twvn
AaH-
HbIX

Mudopmauums, 3anucebiBaemas B none

Sys

ID ob6bekTa

3anucbiBaeTcs aBTOMaTUYECKM NpU
dopMUpOBaHMM TENMOBOW CETU

Name

HavnmeHoBaHne apmatypsbl

55

NH

3apgaeTca nonb3oBaTeneM, Hanpuvep
3anBumxkka Ne 22

Nist

Homep ncrovHmka

Mocne BbINONHEHWA pacyeToB B JAHHOM
none 3anucbiBaeTcsa undpa, Hanpumep 1,
2, 3, N T.A. COOTBETCTBYIOLLAA HOMEPY
WCTOYHUKa OT KOTOPOro 3anuTbiBaeTcs
[aHHbIN 06beKT

Name_ist

HanmeHoBaHMe UCTOYHUKA

55

NH

3apaeTcd nonb3oBaTtenem, Hanpumep
KotenbHas "CeBepHas"

H_geo

[eogesnyeckasn oTmeTka

no

3apaeTcsa reogesnyeckas oTmeTka
NOBEPXHOCTU 3EMIN, HA KOTOPOM
HaXoguTCAa AaHHaa 3agBWXKKa

Mark_pod

Mapka 3a4BWKKM Ha
noJaroLLem

55

no

3afgaeTca nonb3oBaTenem Mapka
yCTaHOBIEHHOW 3anopHON apmaTypbl Ha
nopatoLem Tpybonposoae. Mpunyem
4yTOObI 3aHECTUN MapKy HeobxoanMOo
BblOpaTh ee n3 CnpaBoyHMKa No
3anopHon apmaTtype. [ins 3Toro HaxmmnTe
Ha KHOMKy (kHonka 6yaeT BuaHa TOmMbKO,
Korga akTuMBHa npaBasi YacTb AaHHON
CTPOKM)

D_pod

YCnoBHbIM gnameTp Ha
nopatowem

no

3agaeTca nonb3oBaTtenem aMameTp
YCTaHOBIEHHON Ha NoJaloLLEeM
TpyGonpoBsoae 3anopHoi apmMaTypbl
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EavH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbcKkoe Tvn
n3me- mep | aaH- | Uudpopmauums, 3anucbiBaemas B none
n/n| o6o3HavyeHne| HauMmMeHoOBaHue Nons nons
peHus nons | HbIx
3apaeTca nonb3oBaTenem CTeneHb
OTKPbITUSI apMaTypbl yCTaHOBINEHHOMN
Ha nogatolem Tpybonposose.
CreneHb OTKpPbITUSA Ha ConpoTuBreHne CoOTBETCTBYIOLLEE
7 Per_pod P - Y 8 no P yiou
— nogatoLem CTENeHW OTKPbITUSE MOXXHO NPOCMOTPETH B
CnpaBoy4HuWKe No 3anopHon apmarype
3apaeTcsa nonb3oBaTenemM Mapka
yCTaHOBINEHHOW 3anopHon apMaTypbl Ha
obpaTtHoMm TpyGonposoae. MNpunyem 4Tobbl
Mapka 3agBwKKM Ha 3aHecT MapkKy HeobxoaMMmo BbIOpaTh ee
8 | Mark obr pKa sajy - T | 55 MO Py AMMO BBIOD
obpaTtHOM 13 CnpaBo4HMKa No 3anopHon apmarype.
[nsa 3TOoro HaXXMmUTe Ha KHonmky — 1
(kHonka B6ygeT BMAHa TOMbKO, Koraa
aKTVBHa npaBas YacTb JAHHOW CTPOKM)
o 3agaeTcsa nonb3oBaTenem guameTp
YCnoBHbIN AnameTp Ha =
9 D_obr 06DbaTHOM M Y 8 no yCTaHOBIEHHOW Ha oBpaTHOM
P TpybonpoBoae 3anopHon apMmaTypbl
3apaeTcs nonb3oBaTenem cTeneHb
OTKpbITUS apMaTypbl HA 0OpaTHOM
CTteneHb OTKPLITUS Ha Tpybonposoge. ConpoTuBneHne
10 Per obr P - Y 8 no PyHOrpoBoA P
obpaTtHOM COOTBETCTBYIOLLIEE CTENEHU OTKPbITUS
MOXHO MPOCMOTPETbL B CrnipaBOYHMKE MO
3anopHon apmartype
11 Mest_ust MecTo yctaHoBKM - 55 NH 3agaeTcsa nonb3oBaTenem
12 Truba Twn Tpy6onpoBoaa - 55 NH 3apgaeTcsa nonb3oBaTenem
13 H_ras Pacnonaraembin Hanop M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
Pacnonaraemblii Hanop Ha
14 Hout P M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
BbIXoAe
Hanop B nogatoLlem
15 H_pod P Aalolll M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
— TpybonpoBoae
Hanop nocne yana B
16 Hout_pod P y M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
— nogatoLem
17 H_obr Hanop & oBpartom M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
- TpybonpoBoae pea pesy P
Hanop nocne yana B
18 Hout_obr P y M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
— obpaTHOM
TemnepaTtypa BoAbl B Nof.
19 Tpod P );Fr))-p,e A A °C Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
TemnepaTypa BoAbl B
20 Tobr patyp A °C Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
obp.Tp-ae
21 Tip_zad Tun apmaTypebl - T 55 | UH 3apaeTcd nonb3oBartenem
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EavH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbcKkoe Tun
n3me- mep | aaH- | Uudpopmauums, 3anucbiBaemas B none
n/n| o6o3HavyeHne| HauMmMeHoOBaHue Nons nons
peHus nons | HbIx
22 Marka Mapka apmaTypbl - T 55 | MH 3apaeTcd nonb3oBartenem
23 Du YCnoBHbIV guameTp MM Y 8 MH 3apaeTtcsa nonb3oBaTenem
24 Pu YcnoBHOe JaBneHne Krc/cm2 Y 8 VH 3apaeTtcsa nonb3oBaTenem
25 God_izg [aTta nsrotoBneHuns - a - VH 3apaeTca nonb3oBartenem
26 God_ust [aTta yctaHoBku - a - VH 3apaeTca nonb3oBartenem
27 Material Matepnan - T 55 VH 3apaeTcsa nonb3oBartenem
28 Konstr KoHcTpykumsa 3aTtBopa - T 55 | NH 3apaeTca nonb3oBartenem
29 Zavod_iz 3aBof U3roToBUTESNb - T 55 VH 3apaeTcsa nonb3oBaTtenem
30 Schifr LLndp apmaTypbl - T 55 | H 3apgaeTca nonb3oBaTenem
31 7 zad KoadhcpmumeHT ) y 8 Mo 3agaetcsa nonb3oBaTtenem KoaguuneHT
— MECTHOIO CONPOTUBIEHUS MECTHOr0 CONpPOTMBIIEHUS apMaTyphl
B3apaeTcsa nonb3oBaTtenieM nNponyckHas
32 Propusk MponyckHasi cnocobHOCTbL T/ Y 8 no CMOCOGHOCTL apMaTyphl
33 Privod Twn npyuBoaa - T 55 MH 3apaeTtcsa nonb3oBaTenem
34 | Marka_priv Mapka npuBoga - T 55 | NH 3apgaeTcs nonb3oBaTenem
35 Date_rem |[JaTta nocnegHero peMoHTa - O - NH 3agaeTcsa nonb3oBaTenem
36 Vid_rem Bua pemoHTa - T 55 NH 3agaeTcsa nonb3oBaTenem
37 Prim MpnmeyaHue - T 55 NH 3apgaeTcs nonb3oBaTenem
38 Ppod Hasnexve B nopaioujem M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
Tpybonposoae
39 Pout_pod Hasnerine nocne y3na s M Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
nogawLem
[aBnexue B 06paTtHOM
39 Pobr TpyBonposoae M Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
[aeneHuve nocne yana B
41 Pout_obr 06paTHOM M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
Bpems
40 Time nNpoxoxaeHus Bodbl OT MUH Y 8 P Onpepensietcsa B pe3ynbTaTe pacyeTa
MCTOYHMKA
41 Dist FlyTe, NPOAACHHEIA OT M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
MCTOYHMKA
42 Th [laBneHne BckunaHus M Y 8 P SHaeHue AaHHOW BEMUUMHD
onpeaensieTcs B pesynbTaTe pacyeTa
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EavH. Pa3- | Tun
Ne | YcnoBHoe NMonb3oBaTenbckoe Tun
n3me- mep | aaH- | Uudpopmauums, 3anucbiBaemas B none
n/n| o6o3HavyeHne| HauMmMeHoOBaHue Nons nonsa
peHus nons | HbIX
o 3HayeHne AaHHON BENUYMHDI
43 Hstat CraTnyeckuii Hanop M Y 8 P A
onpegenseTcs B pesynbTaTe pacyeTa
14.14 TMepembiyka (peremich)
Tabnuua 14.15 - MNMepembiyka (peremich)
BH EauH. Pa3- | Tun
Ne ycggos-oe Monk3osarenkckoe I/I?Me- Tun Mae3 haH- UHdopmauusn, 3anucbiBaemas B none
n/n HaumeHoBaHue nons nons P P '
HayeHue peHus nonsi | HbIX
3anucbiBaeTcs aBTOMaTUYECKM NpU
0 Sys ID obwexta ) H 8 ) (PopMUPOBaHNK TEMMOBON CETU
3anucbiBaeTcs HAMMEHOBaHNE NEPEMbIYKMY,
1 Name Has3BaHune nepemMblyku - T 30 VH COOTBETCTBYOLLE, Hanpumep, MecTy ee
YCTaHOBKM
[Mocne BbINONHEHMS pacyeToB B AaHHOM MOMe
. 3anucbiBaeTcs umdpa, Hanpumep 1, 2, 3, n
2 Nist Homep nctouHuka - Y 8 P
P T.O. COOTBETCTBYIOLLAA HOMEPY UCTOYHMKA OT
KOTOPOro 3annTbiBAETCH AaHHasi Nepemblyka
3apaeTcsa reogeavyeckast OTMeETKa
["eopnesnyeckas A A o
3 H_geo oTMETKa M Y 8 MO | noBepxHOCTW 3eMnu, Hanpumep, TeNI0BON
Kamepbl rae ycTaHoOBMNEHA AaHHasA NepeMblyka
3agaeTcsa nonb3oBaTenem AnvHa Nepemblykn
4 Lper OnuHa nepemblukn M Y 8 no A A P
Hanpuwvep, 4 m.
3apaeTcsa nonb3oBaTernem guamer
5 Dper OnameTp nepemblykmn M Y 8 no A A P
nepemMblyku, Hanpumep, 0.15 m.
3apgaeTtcsa nonb3oBaTenem KoO3pULMEHT
Koadh. MecTHbIX MECTHbIX COMPOTUBIEHNI NEPEMbIYKN
6 Zper COMpOTMBAEHUIN - Y 8 no nepemblyku, Hanpuvep, 2, 3nn 4 B
nepemblykn 3aBMCUMOCTN OT TEX YCTPOMCTB KOTOpble
yCTaHOBIEHb! Ha NepemMblvke
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YcnoBHoe EavH. Pa3- | Tun
Ne Monb3oBaTenbcKkoe Tun
0603- n3me- Mep | AaH- Mudopmauums, 3anuceiBaemas B none
n/n HaMMeHOBaHue nons nons
HavyeHue peHus nons | HbIX
Koadp. wepoxoBaToctu 3apaeTcsa nonb3oBaTeneM LLIEPOXOBATOCTb
7 Kper ® P MM Y 8 no A b
nepemMbIykn nepemMbIyku, Hanpumep 1, 2, 4 N T.4. MM.
ConpoTuBneHue 3apaeTcsa nonb3oBaTenemM paccyMTaHHoe
8 Sper P M*a2/r2 | Y 8 | no a P
nepemMbIykn COMPOTUBIIEHNE NEPEMBIYKM
Pacxop Boabl no OnpepenseTcsa B pe3ynbTaTe BbINONHEHNS
9 Gperem A BOA T Y 8 P pen A B pesy N
nepemMblyke Hanago4HOW Uy NOBEPOYHON 3a4a4umn
- OnpepenseTtcs B pesynbTaTe BbINOMHEHUS
10 H_ras Pacnonaraembin Hanop M Y 8 P pen 7 B pesy. o
- Hanago4YHoOW MU NOBEPOYHOM 3aga4uu
1 H pod Hanop B nogatowem M 4 8 = OnpepenseTtcs B pesynbTaTe BbINOMHEHUS
P Tpybonposoae Hanago4HOM 1Ny NOBEPOYHON 3afaun
12 H obr Hanop B o6paTHOM M 4 8 = OnpepenseTtcs B pesynbTaTe BbINOMHEHUS
- Tpybonposoae Hanago4YHoOW MU NOBEPOYHOM 3a4auu
13 Ppod [asneHue B nogaroLem M 4 8 = OnpepenseTtcs B pesynbTaTe BbINOMHEHUS
P TpybonpoBoae Hanago4HoM 1M NOBEPOYHON 3afavun
14 Pobr [asneHue B o6paTHOM " Y 8 P OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
TpybonpoBoge Hanago4HOM 1M NOBEPOYHON 3afavun
i Bpemsi npoxoxaeHus OnpepenseTcsa B pe3ynbTaTe BbIMNONHEHNS
15 Time P P A MUWH 4 8 P PeA A B pesy. -
BOAbl OT UCTOYHMKA Hanago4HoM UM NOBEPOYHON 3afaun
16 Dist MyTb, NPONAEHHbIN OT " u 8 = OnpepenseTcsa B pe3ynbTaTe BbIMONHEHNS
NCTOYHMKA Hanago4HOM 1M NOBEPOYHON 3afavun
3Ha4veHve AaHHOW BENNYUHBI onpeaensieTcs B
17 Tb [aBneHne BckunaHus M Y] 8 P A pen
pesynbTaTe pacyeTa
- 3HayeHVe JaHHOWN BENWYMHBI ONpeaenseTcs B
18 Hstat CraTtnyeckunin Hanop M C| 8 P A pen
pesynbTaTe pacyeTta
Temneparya OnpepenseTcs B pe3ynbTaTe BbINONHEHNS
19 Tpod MOAGIOLL. C 4 8 P Hananquoﬂmnmnﬁse O4YHOW 3aga4n
Tpybonposoae P
Temneparya OnpepenseTtcs B pe3ynbTaTe BbINOSIHEHUS
20 Tobr obpaTHOM °C Y 8 P P A B pesy. -
Hanago4HOM 1M NOBEPOYHON 3afaun
TpybonpoBoae

14.15 TIpaHuua 6anaHCcoOBOW NPUHaAANEXHOCTHU (graniza)

Ta6nuua 14.16 - MpaHMua 6anaHcoBOW NpUHaANeXHOCTU (graniza)

Ne
n/n

YcnoBHoe

Monb3oBaTenbcKkoe

0603HauYeHMe HaumeHOBaHue nons

EaovH.
nsme-
peHus

Tvn
nons

Pas-
mep
nons

Tvn
AaH-
HbIX

UHdopmauums, 3anucbiBaemas B none
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EouH. Pa3- | Tun
Ne | YcnosHoe NMonb3oBaTenbckoe Tun
n3me- Mmep | paH- | WHdbopmaumsn, 3anucbiBaemas B none
n/n|o603Ha4yeHMe HaumeHoBaHue Nnons nons
peHus nons | HbIx
3anucbiBaeTcs aBTOMaTUYECKN NpK
0 Sys ID obbekTa - Y 8 - ° P
hopMMpoBaHNM TENIOBOW CETU
1 Name HaumeHoBaHwue y3na - T 30 MH 3apaeTtcsa nonb3oBaTenem
Mocne BbINONHEHWS pacyeToB B JaHHOM NOse
. 3anucbiBaeTcs uudpa, Hanpumep 1, 2, 3, u
2 Nist Homep ncrovHmka - Y 8 P Lmcbp P P
T.O. COOTBETCTBYIOLLAA HOMEPY UCTOYHMKA OT
KOTOPOro 3anuTbiBAaeTCHA AaHHbIA 06 beKT
. MpuHagnexHocTb
3 Prinad puHan . - T 30 VH 3apaeTcsa nonb3oBaTtenem
TENnnoBbIX ceTen
3apaeTtcs reogesnyeckas oTMeTka
4 H_geo [eogesnyeckas oTMeTka| M Y 8 MO | noBepxHOCTM 3eMI1, Ha KOTOPON HAXO4MTCSA
OaHHbIN 06bEKT
5 H_ras Pacnonaraembin Hanop M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
Hanop B nogatoLiem
6 H_pod P AaioLl M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
— TpybonpoBoae
Hanop B obpaTHOM
7 H_obr P P M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
- TpybonpoBoge
aBlneHune B NoAALLEM
8 Ppod A Aalol M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
TpybonpoBoae
aBneHne B 06paTtHOM
9 Pobr A P M Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
TpybonpoBoae
TemnepaTypa BoAbl B
10 Tpod patyp A °C Y 8 P Onpepensetcs B pe3ynbTaTe pacdeTa
noa.Tp-ge
TemnepaTypa BoAbl B
11 Tobr patyp A °C Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
obp.Tp-Ae
. Bpemsa npoxoxaeHus
12 Time P P A MWH Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
BOZbl OT UCTOYHMKA
. MyTb, NponAEHHbLIN OT
13 Dist NCTOYHMKE M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
OnpepenseTtcs B pe3ynbTaTe BbINOSIHEHUS
14 Tb aBrieHne BCKMnaHms M Y 8 P ° -
R Hanago4YHOW I NOBEPOYHONM 3a4a4u
o n sieTcsa B bTaTe BbINOJSIHEHNS
15 Hstat CraTtuyeckun Hanop M Y 8 P Onpenensie CAA B pesynbrare BhirnorHe
Hanago4YHoOW I NOBEPOYHONM 3aga4u
CymMmapHble noTepu B
16 | Potpod_sum y P P Mkan/y Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
— nogarwLem Tp-ae
CymMmapHble noTepu B
17 | Potobr_sum y P P Mkan/v Y 8 P OnpegenseTtcs B pe3ynbTaTe pacdeTa
= obpaTtHom Tp-ae
aTa NoakoYeHust
18 | Date_pod A A - a - VH 3apgaeTca nonb3oBaTenem

TENmOoBbIX CETEN
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EouH. Pa3- | Tun
Ne | YcnosHoe NMonb3oBaTenbckoe Tun
n3me- Mmep | paH- | WHdbopmaumsn, 3anucbiBaemas B none
n/n|o603Ha4yeHMe HaumeHoBaHue Nnons nons
peHus nons | HbIx
19 Date_dog flata neAcTans - a - MH 3apaeTcsa nonb3oBaTenem
- gorosopa
14.16 Mpubop y4eTa (pribor)
Ta6bnuua 14.17 - NMpubop y4eTa (pribor)
Ne | YcnosHoe | Monmbsosatennckoe | AWM | Tyq | Pas-| Tun
n3me- mep | faH- MHdopmauums, 3anucbiBaemas B norne
n/n |0o603Ha4YeHne HamMmeHoBaHue Nnons nons
peHus nons | HbiX
0 Sys ID o6bekTa ) 4 8 . 3anucbiBaeTtcs aBTOMaTU4ECK Npu
dopMUpPOBaHMM TENOBOW CETU
MecTo ycTaHOBKU 3apaeTcsa nonb3oBaTenem, Hanpumep
1 Adres (Anpec) . T 30 | WH yn.®egoceeHko a.14
2 Name HaumenosaHue - T 30 NH 3apaeTcsa nonb3oBaTtenem
npunbopa
3 Abonent AGOHEHT - T 30 VH 3apaeTcsa nonb3oBaTtenem
Mocne BbINONHEHMS pacyeToB B
OaHHOM rorne 3anucbiBaeTcsa uudapa,
4 Nist Homep ncroyHuka - Y 8 P Hanpumep 1, 2, 3, n T.4. COOTBETCTBYIOLL AN
HOMEpPY UCTOYHMKA OT KOTOPOrO 3anuTbiBaeTCst
OaHHbIN noTpebuTens
3apaeTca reogesvnyeckasi OTMETKA
[eones3nyeckas .
5 H_geo M Y 8 MO | noBepxHOCTU 3eMMIN, Ha KOTOPOWN HaxoanTcA
- oTMEeTKa o
AaHHbIA npubop
6 H_ras Pacnonaraembivi Hanop M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacyeTa
Hanop B nogatoiem
7 H_pod Tpy6ONpoBOaE M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
Hanop B o6paTHOM
8 H_obr TpyGonposoae M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
[aeneHune B nogaroem
9 Ppod TpyGonposoae M Y 8 P OnpepenseTcsa B pe3ynbTaTe pacyeTa
10 Pobr [lasneriune B obpatHom M Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
TpybonpoBoge
Temnepatypa Boabl B
11 Tpod nog. Tp-ae °C Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
Temnepatypa Boabl B
12 Tobr ob6p. Tp-ae °C Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
13 Time Bpems npoxoxaeHis MUWH Y 8 P OnpepenseTtcs B pe3ynbTaTe pacdeTa
BOAbl OT UCTOYHMKA
14 Dist MlyTb, nporAeHHeIn ot M Y 8 P OnpepenseTtcs B pesynbTaTe pacdeTa
WCTOYHMKA
3HauveHVe AaHHOW BENNYUHBI onpeaensieTcs B
15 Th [aBneHne BckunaHus M Y 8 P pesynbTaTe pacuera
16 Hstat Cratiieckwii Hanop M 4 8 P 3HaueHve AaHHOM BENNYUHBI onpeaensieTcs B
pesynbTaTe pacyeta
17 Tip_prib Tun npmnbopa - T 30 | NH 3agaeTca nonb3oBaTenem
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18 Datchik Tun paTymka - T 30 VH 3apaeTcsa nonb3oBaTenem
19 | Marka_prib Mapka npubopa - T 30 | NH 3apgaeTca nonb3oBaTenem
20 Zav_izgot 3aBof U3roToBUTESNb - T 30 NH 3apaeTcsa nonb3oBaTenem
21 | Date_prover [aTa nposepku - O - VH 3apgaeTca nonb3oBaTenem
22 | Pred izmer Mpenen namepenns - T 8 MH 3apaeTcd nonb3oBartenem
23 Klas_toch Knacc ToyHoCcTH - T 30 MH 3apaeTtcsa nonb3oBaTenem
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15SMETOAUKA BbINOJIHEHUA PACHETOB

15.1 OnpepeneHue pacyeTHbIX pacXxoAoB TEMNJIOHOCUTENA

PacyeTHbIn pacxop ceTeBon Boabl Ha cuctemy otonneHus (CO), npucoeguHEHHYo

Nno 3aBMCUMOWN CXeMe, MOXXHO onpeaennTb No gopmyne:

Q 1000
(3, =_—rk T (2.0)
? (/ ‘(‘Z-l‘p._ Z-Z.p.)

roe Q op. - PAaCYeTHas Harpyska Ha cuctemy otonneHus, Mkan/y;
- TemnepaTtypa BoAbl B nogawwem TpyGonpoBoae TEMNrOBOM CETU MpPU pacyeTHOM
Te7", PaType HapyXHOro BO3AyXa ANA NPOEKTUPOBAHMS OTONMeH!S, °C;
Ts,p TemnepaTtypa BoAbl B Mnogatwllem TpybonpoBoae CUCTEMbl OTOMMEHMS MpK
pacyeTHOM TeMnepaType Hapy)XHOro Bo3ayxa Ansi MpOeKTUpoBaHus otonnexus, °C;
Top - Temnepatypa BoAbl B obpaTHOM TpybGonpoBoae CUCTEMbI OTOMMEHUS Npu
pacyeTHOM TeMnepaType Hapy)XHOro Bo3ayxa Ansi MPOeKTUpoBaHus otonnexus, °C;

PacueTHbIN pacxon BOAbl B CUCTEME OTOMIIEHUNA onpeaendaeTcd U3 BblpaXeHnA:

() -1000
G,  =—== . /4 (2.2
! ¢ '(Z_a.p._'z«‘:.p)

OTHOCUTENbHbIN pacxop, ceTeBon BOAbl HAa CUCTEMY OTONMEHUS:
G _ (L,

G

c.r

tad

, (2.

)

(...

TeKyllee 3HayeHMe CeTeBOro pacxofa Ha CUCTeMy OTONnneHus, T/M.

OTHOCUTENBHBbIN pacxon tenna Q . HAa CUCTEMY OTONNEHNA:

)
Q = Q s 2.4

0

a.p.

roe Q o~ TeKyLlee 3Ha4YeHne pacxoaa TenyioTbl Ha CUCTEMY OTOIMJIIEHUA.
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PacuyeTHbIn pacxod TensioHoCUTeNs B CUCTEME OTOMMEHUS NPUCOEANHEHHOW Mo
HEe3aBNCUMOWN CXEME:
Q - 1000
(7o = ‘.
c.o. C . ( t-]-p — rz-p. )

F,D,eitl-P-'- Z'LE-P- - pacdeTHad Temnepartypa HarpeBaemMoro TenrioHOCUTENA (BTOpOVl

Joa o (2.5)

KOHTyp) COOTBETCTBEHHO Ha BbIXO4e M BXOAE B TEMNNOOOMEHHbIN annapar, °C;

PacuyeTHbIn pacxoq TEMnOHOCUTENst B CUCTEME BEHTUNALMM onpeaensdetca no
dopmyne:
() -1000
y _ e.p.
(I .8,

= 5 , T/ (2.6)
C ’ (‘Tl.p. - Z' Z.e.p‘)
roe Qw pacyeTHad Harpy3ka Ha CUCTEMY BEHTUNALNNU kan/u;

Trep. - pacyeTHasi TemnepaTypa CeTeBoOW BoAbl focne kanopudepa CUCTEMbI

BeHTUNAUun °C.

PacueTHbIn pacxod TennoHocuTenst Ha cuctemy ropsiyero BogocHabxernunsa (MBC)

AN OTKPbITbIX CUCTEM TeNnocHabxeHnst onpeaensietTcs no gpopmyne:

)" 1000
(} - — 2BC 5 'l‘/ll (27)
wcp. (O (l:s. 1. )

Pacxop Bodbl Ha ropsiyee BogocHabkeHVe U3 nogarllero Tpybonposoaa Tennosomn

ceTu.
¥ _ . - o ” .
(] n.cac. ﬁ Gser p.° ﬂ;}!Ll (“8)

roe )3 - ponst otbopa BOAbl U3 nogatoLero Tpybonposoga, onpegensiemas no
dopmyne:

/j:fs_—rﬁ 2.9

i ~Ts

Pacxon BoAbl Ha ropsiyee BOOOCHAGXeHVe U3 nogaroLlero Tpybonposoaa Tenmnosoi

ceTun:

G =U=-P (5., -1 (2.10)
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PacyeTHbIn pacxog TennoHocuTensa (rpewowen Bogbl) Ha cuctemy [BC ans
3aKpbITbIX CUCTEM TEMSOCHABXEHNS:
- MpU napannenbHOM CXeMe BKITIYeHUs noforpeBaTefnien Ha CUcTeMy ropsayero

BoAoOCHabxeHnsa no popmyne:
Q -1000
= BC. P,
C ’ (T1 M. - Z-’l m.ﬂ.)

. i (21D

roe: L1 - TemnepaTypa ceTeBoil BoAbl B nojaroLiem Tpybonposose B TOYKe U3rioMa
TemnepaTtypHoro rpadguka, °C;

Tomu. - TemnepaTypa ceTeBOW BOAbI MOCE MOAOrpeBaTenst B TOYKE W3rNoMa
TemnepartypHoro rpadguka (npuHnmaetcs mu = 30 °C);

I'Ip|/| Hanuynu 6akoB AKKYMYIATOPOB:
O =07 .Ixawu (2.12)
- .?ﬁt}._p. - 2R,

Mpwn oTCyTCTBUM GAKOB aKKyMYnSITOPOB:

max.

QW o= (-)er ,rad/m (2.13)

Q“"’ efnMynHa cpegHen TennoBon Harpysku Ha [BC, npu OTCYTCTBMW [aHHbIX
- 28C.
onpegensaeTca no popmyne;

)III&L\.

Q enMynHa MakcumanbHOW TennoBow Harpy3km Ha BC, npm oTCyTCTBUM LaHHbIX

onpegensieTcs no opmyne:
TIHEX . —~CP. L
() =x-( .I'xara  (2.14)

roe: K - KoadpPuuneHT 4YacoBOW HepPaBHOMEPHOCTM.

[ns cMmewaHHOM CXeMbl BKMAOYEHUS MogorpeBaTenen Ha CUCTEMY ropsiyero
BOAOCHAGXeHWs!, NpW perynupoBaHuMM oOTMnycka TenmnoTbl MO OTONUTENBHOW Harpyske,
pacyeTHbIN pacxo rperoLlen BoAbl Ha BEPXHIOK CTyMNeHb NoforpeBaTtenia onpeaensercs

no goopmyne:

= VA

C ' ('z-l.y. - .z-',l.m.y.) |

_ 1000
—‘IJ Q:ec'. (2 . 15)

] FBC. 1

QH. _ Qmm{' . t.re_ B rh‘- , I 'kan/a (2 16)
- zec. - ZBC. rlm. —_ t—_m.
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roe  f, - Temnepatypa XONOAHOW BOAOMNPOBOAHON BOAbI NOcne TennoobMeHHOro
annapaTta HWXHeW CTyneHu, npuHumaemasi Ha 5 - 10 °C Hwxe TemnepaTypbl CETEBON
BoAbl B oOOpaTHOM TpybonpoBode mMocCne CUCTEMbl OTOMSIEHUA B TOYKE M3foma
TemnepaTypHoro rpaduka;
Tomu. - TemnepaTypa CeTeBOW BOAbl MNocre TennoobMeHHOro annaparta
BEPXHEN CTyneHu, NpuHMUMaemasa paBHOW TemrepaTtype CeTeBOW BOAbl NMOCe CUCTEMBbI

OoTonneHnA B TO4Ke U3fioMa TemMnepaTtypHoro rpa(bvn(a

[ns nocnepoBaTenbHOW CXeMbl BKITHOYEHMS MogorpeBaTerien Ha CUCTEMY ropsiyero
BOOOCHabXeHNa npu perynupoBaHuMM OTMNycka TensnoTbl MO OTOMUTENbHOM Harpyske,

pvaeTHbIVI pacxon FpeIOLLI,eI7I BOAbl Ha BEPXHKOKO CTyNeHb rnogorpesartend ornpenendaetcad

no goopmyne:
ir.
-1000
Goer = ¢ Q. @D
. C | (.z-].r{ - .Z-Q.m.r{.')
Tamu - TemnepaTtypa CeTeBOM BOAbl Mocne TennoobmeHHoro annapara
BEpxHen ctynexu, °C;
ir. Bar. -
Q =Q”-M,1‘Kan/q (2.18)
L = F8C. SR fl_m_ — Zﬂxﬁ.
rneQﬁ = ,rQP - BGanaHcoBas Harpyska Ha ropsvyee BogocHabxeHue, ['kan/J, npu

x=1,2.

Pacxoa ceteBon BoAbl Ha NEPBYK (HWXKHIOK) CTyneHb TENNOOOMEHHOro annapara

onpegenseTtca no opmyne:

T 7 .
G _ (__;ze:c‘.p'. - (__;cxé.p. - Gc'.p’. T Gasc'.p. ’ 'l"ﬂ'-l (2 l 9)
ad . p.

roe - pacyeTHbI pacxoq ceTeBon Boabl HAa aboHEeHTCKUn BBO4, T/Y;

—~ 11

T ec . - pacyeTHbI pacxod CeTeBOW BOAbl Ha BTOPYH (BEPXHIOW) CTyneHb

TennoobmeHHoOro annapara, T/u.
CymMMapHbIn pacxog ceTeBov BoAbl Ha aBOHEHTCKMIA BBOA paBeH CyMMeE pacyeTHbIX

pacxodoB Ha oTonneHue, BeHTunaumo u MBC:

i

(_}Yfﬂ'“'p' - (—_;W-.U- + Geec.p'. + Gc-s.p. ’ /4 (230)
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PacueTHbIn pacxogq BOAbl B ,D,ByXpr6HbIX TENNOBbIX CETSAX B HEOTONMUTENbHbLIN

nepunopg onpenendertca no CbOpMyﬂeZ
—a-() .1/ 2.21)
Q.m::.p. Q.!ﬁr. ’ ( :

roe {X- koosdULMEHT, YYNTLIBAIOWIMIA M3MEHEHUs CpedHero pacxofa BoAbl Ha
ropsidee BOAOCHAGXEHME B HEOTOMUTENbHbLIN NEpUos Mo OTHOLUEHWUIO K OTOMUTENbHOMY
nepvoay, NPMHUMaeMbIi NPU OTCYTCTBUM AaHHbIX ANS KUMULLHO-KOMMYHarbHOro cektopa

paBHbiM 0.8 (ans kypopToB (a = 1.2 - 1.5), ana npegnpuatum - 1.0.

I'Ip|/| 3TOM MaKCMMarsbHbI pacxon BoAbl Ha ropayee BOOCHabXeHune onpeaendaeTcd

0114 OTKPbITbIX CUCTEM TennocHabXxeHus no cbopmyne:

Qmm'. 1000
- = Zwe  1/g (2.22)
(_]:s.’{: P C . (l e — txe.)

npu TeMnepaType X0NoAHOWN BOAbl B HEOTONUTENbHLIN NepUoA.

[ns 3aKpbITOM CUCTEMbl MpPU BCEX CXemax MNpUcoeauHeHus Boponogorpesartenen

rops4ero BoAoCHabxeHus - no popmyne:

Q“ 1000

SR,

Cl ’ (z-l . - .Z-E_m.u.)

Pacxoqg Boabl B O6paTHOM pr6OI'IpOBO,D,e D,ByXpr6HbIX BOASIHbIX TEMSIOBLIX CeTen

Y N A
(--Teec.p. 2 TfT-I (““3)

OTKPbITbIX CUCTEM TennocHabxeHus npuHMmaeTcs B pasmepe 10 % OT pacyeTHOro

pacxofa BoAbl, onpegeneHHoro no opmyne (21) .

15.2 PacueT aneBaTOPHOro y3na u ApOCCenupyoLmMxX YCTPOUCTB

OneBaTop BOOOCTPYWHBLIA HACOC, NMpeAHas3Ha4YeHHbI Onsi YCTAaHOBKM B TEMOBbIX
NyHKTax. OneBaTop CRAYXUT LA CHUMXEHUA TemnepaTtypbl BOAbl B MECTHOW cuUCTeEMe
OTOMNSIEHMST N CO34aHUS B HEN HeOBXo4MMOro UMpKynaumMoHHoro Hanopa (TY-400-28-168-
91).
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r"- ’ " L | r
q / A E-J\ |
o TN I A U ST (R
l SN 'M\--J SIS S : Tr.r:: == I |
g 0 b - gy ) st 2 g f
' 3L SANRT Ll B e

Ta6nuua 15.1 - XapaktepucTuku aneBaTopa

Homep Pasmepbl, MM
Macca, kr
aneBartopa
d D D1 D2 | L1 L
1 3 110 125 125 90 110 425 7,31
2 4 110 125 125 90 110 425 9,5
3 5 125 160 160 135 155 626 18,66
4 5 125 160 160 135 155 626 18
5 5 125 160 160 135 155 626 17,12
6 10 160 180 180 180 175 720 27,2
7 10 160 180 180 180 175 720 34

K ogHoMy aneBaTtopy, Kak NpaBusio, NpUCOeAUHSIeTCS OdHa cucTemMa OTOMMEeHMs.
[lonyckaeTcss MPUCOEAMHSTL K OOHOMY 3rieBaTopy HECKONbKO CUCTEM OTOMMEHUst C
YBSI3KOW MMOpaBriMyecknx PeXnMoB 3TUX CUCTEM.

AnameTp ropnoBuHbI anesaTopa onpeaenseTcs no popmMyne:

d,=8:5'%]7(16 (H‘H) , MM
Vo

co

3.1

.
roe Gc pacquHb||7| pacxon ceTeBon BOAbI (I/I3 TENOBON CeTI/I) Ha Ccucrtemy

oTonreHus, T/4, onpegensemsin No opmyne:

Q -1000
o p.

C'(TLP. - Tz,p‘)

(. LT/ (3.2)

- pacyeTHbIN KO3 PULMEHT CMeLLEeHUS onpeaensieMblin No opmyne :
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Tip Tayp
.z-_},p, o 'z-g,_p, |

AH .- noTepy Hanopa B cucTeMe OTOMNEHUs (MOcre aneBaTopa) Mpy pacyeTHOM

1y = (3.3)

pacxofe BoAbl, M;

Q; pacYeTHbIN TEMMOBOW NOTOK Ha oTonneHue, lkan/y;

C- yaenbHas TennoemMKocTb BOoAbl, kkan/(4*kr*°C);

T1.p.-TeMnepaTypa BoAbl B NofatoLLeM TpybonpoBoae TENNOBO CETU NPU PacHeTHO
Temnepartype HapyXHOro Bo3ayxa Ansa npoeKkTnpoBaHna otonnenus, °C;

T:» - TeMnepaTypa Bogbl B nogatouwem TpybonpoBoge CUCTEMbl OTOMMEHMS MpU
pac4yeTHOW TemnepaType HapyXHOro Bosayxa Ansi NPOeKTMpoBaHus otonneHuns, °C;

T:r - TeMnepaTtypa Bogbl B oOpaTHOM TpybonpoBoae CUCTEMbI OTOMMEHUS MNpU
pacyeTHOW TemrnepaType HapyXHOro Bo3ayxa And NpoekTupoBaHus otonneHus, °C;

Mpn BbIGOpe anesBaTopa MNPUHUMAETCA CTaHAApPTHbIM 3nesaTop C Gnuxanwnm
MEHbLWMM ANaMETPOM rOpSfioBUHbLI. Homepa aneBaTtopoB M AnaMeTp TOPSIOBUHBI

npueeaeHbl B Tabnuue 15.2.

Tabnuua 15.2 - lnameTp roprioBUHbI

N anesaTtopa 1 2 3 4 5 6 7

D ropnosuHbl, MM 15 0 25 30 35 47 59

MuHMManbHO HeoGXoAMMbIN  Hanop .-'\H;,-z.nml., M, neped 3nesaTtopoM AOns
npeoaoneHns r’mapaBnnMYeckoro COMPOTUBIEHMS anesatopa WU NPUCOEAMHEHHOW K Hemy
cuctembl oTonneHusa (6e3 ydyeTa rMOpaBMMYEcKOro COMPOTMBMEHUA TPyGonpoBOaOB,
obopygoBaHus, npubopoB ¥ apmaTypbl 00 MecTa MNpUCOeAUHEHUs arneBaTopa)

onpegenseTtca no gopmyne:

,'J\H'),z_m.i.n = 1“4 ’ ’/\Htu . (1+7J)h - L3'—1—)
OunameTp conna anesaTopa d: ym, onpeaenseTcsa no dopmyrne :

d. =964, Ge MM (3.5)
|

AH 3. TIITL.
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[nameTp conna onpeaensieTcsl C TOYHOCTbI A0 AECATbIX OOoNer MunnumeTpa c
OKPYINEHMEM B MEHbLUYH CTOPOHY W MpUHMMaeTCs Mpu pacyeTax He MeHee 3 MMm. [Mpu

BbIMOJIHEHNN HalMagO4YHOro pac4yeTta 1 ralleHnmn N30bITOYHOrO Harnopa cornjiomM aneBartopa,

ecnu nocrnegHun npesblllaeT Hanop .-'\H;.-z.nml. onpeneneHHbl no cdopmyne (3.4), B ABa
pasa n bonee, a Takke B Crny4ae Korga guameTp conna, onpeaeneHHbin no dopmyne
(3.5), nony4yaetca meHee 3 MM, M3ObITOK Hanopa racuTcs OpPOCCENbHON Auadparmon,
yCTaHOBIIEHHOW Nepes 3r1eBaToOPOM.

[dnameTp oTBEpPCTUA ApoccenbHON Anadoparmel onpeagenseTcs no gopmyre :

[
d., =104 )(T_T[ .MM (3.6)
\|| /\ M.

roe A .- n3BbITOUHbIN Hanop, racumMbI gpocceribHOn guadparmon, m;

G. - pacyeTHbIN pacxo CeTeBOW BOAbl, NPOXOAAWMNA Yepe3 [POCCEeSibHYI0
anadpparmy, T/u.

MuHMManbHBLIN  OAnaMeTp OTBEpPCTMS ApOoccenbHOn anadparMbl  NPUHMMAaETCS
paBHbiM 3 MM. [lpy HeobGxoAMMOCTM yCTaHaBNMBaETCA MOCneaoBaTeNibHO HECKOMbKO
anadparm COOTBETCTBEHHO C BONbLWIMMK AnaMeTpaMmmn OTBEPCTUMN.

Mpn aneBaTOpHOM MPUCOEAUHEHUM CUCTEM OTOMMEHMST BO3MOXHbI ABa crnocoba
ApoccennpoBaHust N3bbITOMHOro Hanopa:

—C NOMOLLbI0 APOCCENbHbIX LWano;

—C NOMOLLbIO CoMnes 351eBaTopOB.

MepBblt cnocob no3sonseT obecneynTb pacyeTHble 3Ha4YeHUs pacxogoB CETEeBOM
BOAbl, KO3UUMEHTA CMELUeHMs W, criefoBaTenbHO, TemnepaTtyp BOAbl Ha BXO4e B
CUCTEMY OTOMNEHUS.

BmecTe ¢ Tem, npakTuka nokasbiBaeT, YTO Mpu JKCnyaTaumm CyLLeCTBYHOLMNX ceTen
4acTo NOJb3YKTCHA BTOPbIM COCOO0M perynmpoBaHus.

Mpn ppoccenupoBaHMn M3OLITOMHONO Harmopa COMNSIOM 3dneBaTopa AMaMeTp conna
onpefensaeTcsa u3 cnegylowmx npeanochbinok:

—npeaBapuUTENbHO ONpedenseTcsa AguameTp conna ans npornycka pacvyeTHoro
pacxopaa npy AH .. i

—eCnn (pakTUYeCcKnin pacnoraraemMblil HaNoOp He NpesbILWaeT B ABa pa3sa AH,,W,,,, ,
10 B&/H ., ,..36bITOYHBIN HAMOpP racuTCa COMMOM aneBaTtopa.

Mpw aTOM AnMameTp conna anesaTopa onpeaenseTcsa no opmMyne:
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5

d. :9,6-1;(7*‘.

) A ezt

(3.10)

B cnyyae, «xorma Aff,., Oonblie 2*AH 11 v 70 2%AH 1 win racuTcst cornom, a
OCTarnbHOW Hanop ApOoccenbHOM Wanbon.

MecTo yCTaHOBKM ApOCCENbHbIX Wanb nepea CUCTEMOM OTOMMEHUS 3aBUCUT OT
3HayeHuMss Hanopa B obpatHom TpybonpoBoage. BenuunHa Tpebyemoro Hamnopa,
obecneynBaroLLero 3annme CUCTEMbI OTOMSMEHNS, MO YMONYaHUIO Ha 4 MeTpa Bbllle BbICOThI
30aHua. Ecnv BenuunHa caktnyeckoro Hanopa B obpaTHoM TpybonpoBoae MeHblue, Yem
BbICOTa 34aHusa Nnc 4 MeTpa, T.e. UMeeT MEeCTO OMOPOXHEHWE CUCTEMbI OTOMMEHUS, TO
ApoccenbHble Wwanbbl npegycmaTpmBaloTcss Ha obpaTtHoM TpybonpoBogde, B NMPOTUBHOM
cryyae - Ha nogaroLem.

Mpn ppoccennpoBaHuUM M3BLITOMHOrO Hamopa C MOMOLLBI conen anesaTopa U
HegocTaToOyHOM Hanope B obpaTHOM TpybonpoBode B NepByk ouvepenb aHanusupyetcs
BO3MOXHOCTb MNOBbILUEHWS LaBNEHNA B OTOMUTENbHOW CUCTEME C MOMOLLbIO APOCCENbHOWN
wanbbl Ha obpaTHOM TpybonpoBoae, a OCTAaTOK M3BLITOYHOrO Hanopa APOCCENUPYETCH B
conne.

Ona  oTKpbITbIX  2-X  TPYyBHbIX CUCTEM  TennocHabXeHus Npyu  HanMyuuu
LUMPKYNAUNOHHBIX TPy6OonpoBOAOB OOMNOMHUTENBHO MNpeaycMaTpuMBaeTCcs yCTaHOBKa ABYX
wano:

l.orpaHn4nTENBHOM Ha UMpKynsuMoHHoM Tpybonposoge [BC, obecneunBatowien
CHMXEHMEe UMPKYNupylowen BoAbl A0 pPacYETHOro 3HadeHus, 3adaeTcsa  Jonewn
LUMPKYNALUNOHHOIO pacxoaa;

2.noanopHon Ha obpatHoM TpybonpoBoade nocrne Toykn otbopa Boabl Ha MBC ang
obecneveHnss uupkynauum Boabl B cucteme BC npu Bogopasbope un3 obpaTHoro
Tpybonposoaa.

B OTKpbITbIX cUCTEMax TenfoCHaAGXEeHNA UMPKYNSUMOHHbIN TpybonpoBog CUCTEMBI
ropsiyero BogocHabXeHns npucoeamHsaeTcs K obpaTtHomy TpybGonpoBogy TENNOBOW CETU
nocne otbopa BOAbl B CUCTEMY ropsiiero BogocHabxeHus. Mpu atom Ha TpybonpoBoae
Mexay MecTom oTbopa BOAbl M MECTOM MOAKMIOYEHUS LMPKYNALMOHHOrO Tpybonposoaa
AOMMKHa YyCTaHaBnuBaTbCs Auadpparma, paccyMmTaHHasi Ha raweHue Hanopa, paBHOro

CONpoOTUBIIEHNIO CUCTEMbI ropAaYvero BOOOCHabXeHns B UMPKYIMALMOHHOM peXume .
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TennoByw Harpysky OTOMUTESbHbIX YCTAHOBOK, NPUCOEONHEHHbIX K TEMNSIOBOM CETU
Nno 3aBMCMMOWN Cxeme Npu U3BECTHOW TemrnepaType Hapy)XHOro Bo3gyxa M Temnepartype

BOAbI B NojatoLem TpybonpoBoae TEMNOBOW CETU MOXHO onpeaenuTb no hopmyne :

’ O_rH. £
Q= A? 05+y St G-
(o Loyt ol Ofer
O +u G

rge Qo - OTHOCUTENbHbIN pacxon TennioTbl Ha CUCTEMY OTOMNJNEHUA;

(7.- OTHOCUTENbHbIA pacxoq ceTteBouM BoAbl (M3 TensioBOW CeTU) Ha cuUcteMy

OTOMIEHUA;

te-p-- pacyeTHas TeMmnepaTypa Bo3ayxa BHyTpU oTanivMBaemMoro 3gaxus, °C;

ZLH-P-O-- pacyeTHad TeMnepaTtypa HapyXHOro BO3aoyxa AOnd NpPpOoeKTUpoBaHUA

otonneHus, °C;
TemnepaTypHbI Hanop OTONUTENbHOro Npubopa Npu pacyeTHoM pexume, °C:

| i 'Z-E.o_p_ + z'-ﬁ.o.p
: lo.p. - > c 8.,

(52'0_;,_:’Z'LU_P_'Z'E_U_I,_ nepenag TemnepaTtyp B TEMMOBOW CETM MPU PaCHETHOM
pexumve,

YpaBHeHue (8) pelaeTcsa MeTO4OM nocnefoBaTenbHbIX NPUBNMXKeHUn 1 no3sonsaeT
onpeaenuTb TENnoBYK Harpy3ky OTOMUTENbHOW YCTAHOBKM Npu NOObIX pacxopax u
TemnepaTtypax ceTeBoW BoAbl. TeMmnepaTypa CeTeBOW BOAbl Ha BbIXO4Ee M3 OTOMUTENbHOMN

YCTaHOBKM Npwu Ntobom pexnme paboTbl MOXET BbITb onpeaeneHa no gopmyne:

(__}'0 81, °C (3.12)

TeMHepaTypa BHYTPpKU oOTanimBaeMbIX NOMeLLLEHNI npun yctaHOBUBLUEMCA pPEXNME

Z-Z.o. = .Z-l.o. -

paboTbl MOXeT BbITb OnpeaeneHa no opmyrne :

[s':l”'_‘_Qo‘(ZG-F‘-_ln.p.o.)’ °C (313)

roe ta. - TEKyLLiee 3Ha4YeHne TemnepaTypbl HApPYXHOro Bo3ayxa, °C.
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15.3 NoBepo4HbIN pacyeT KOXYXOTPYOHbIX TENSIO0OMEHHbIX annapaToB

TennoBon pacyeT abOHEHTCKMX BBOAOB (CXEMbl) CBsi3aH C MOBEPOYHbIM pacyeTOM
TennoobmeHHblx  annapatoB  (TO) npu  NepemMeHHbiX  TEMNOBbIX  Harpyskax.
OddekTnBHOCTb paboTbl TO 3aBUCUT Kak OT 3HAYEeHWUA nNapamMeTpoB TEMMOHOCUTENS
(pacxoma wn Temnepatypbl), Tak M OT COCTOSAHMSA TennoobMeHHOM MOBEPXHOCTH
(3arpsisHeHust Tpybok, Hakunb 1 Ap.). Huxe manoxeHa kpatkass metoauka pacdeta TO ¢
Yy4eTOM YKa3aHHbIX (hakTopOoB.

Paboty TO onuceiBaeT cuctema ypaBHeHu Tennosoro 6anaHca v tennonepegayu:

Q)p -k 1; . Atw- - (}a'#- c (Tl-?—'ﬂ“ N Z-la.u.) -

= G}m.-‘. ’ C‘ ' (.Z-I..f-m.r. - IZ‘-Z.H.’:.’.‘) ? l 'I\’aJ'I/fI (4 1)
AN —A
At = ! \ Lu s (4.2)
In ’ ra.
1 o
K1 (&3)
+—+

o A O

0,8
2 MMp. r y
pep. 0,048 tt‘p.;p.] T oz 4.4)

o, =11430+233 ¢

0.8

Q,=114304233 4 00484 7 W o

cp.Haz, 0,2

4.5

- an

rne I - NOBEPXHOCTb TennoobmeHa, M2;

K- KOadhpuumeHT Tennonepegayu, kkan/(4*m2*°C);
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At

Harpesaemoun BO4OM,;

‘F-cpegHe rnorapudmMudeckas pasHOCTb TemnepaTyp Mexay rpewowen u

0- TOJLMHA CTEHKWN TPYOKM, M;
Y

A KO3dhpmUMEHT TENNONPOBOAHOCTM CTEHKN TPYOKN;
[ ap. s 'Z'-”_-..';.: s Tlnae » T 2oae.
TEenJIOHOCUTENsI COOTBETCTBEHHO Ha BxoAae u Bbixoae n3 10, °C;

rcp.;'_p." r:-}a.m,',_

TennoHocutensa B TO,°C;

TeMmnepartypbl rpewwero w“n Harpesaemoro

cpeOHss  TemnepaTypa  [pelowWero UM HarpeBaemoro

X . KOadhpUUMeHT TennooTgayum oOT rpewwen BoAbl K CTeHKkaM TpyOok,
kkan/(4*m2*°C);
o 6
KO3hdULMEHT Tennootaauym OT CTEeHKM TpyOkM K HarpeBaemomy

TennoHocutento, kkan/ (4*m2*°C);
W CKOPOCTb ABWXEHUSA IPEOLLIEro TEMMOHOCUTENSA B MEXTPYOHOM NPOCTPaHCTBE,

m/c;
W
mr-- CKOPOCTb ABWMXXEHUSI HAarpeBaemMoro TeNNOHoCUTeNs B Tpyokax, M/c;

dn-‘-‘ﬁ-- 9KBMBaNEHTHbIN AnamMeTp MexXTpybHoro npoctpaHcTBa TO (anametp TpyboK

U 3KBMBANEHTHbIA AuamMeTp MeXTPYOHOro NpocTpaHcTea, M;

d - BHYTPEHHUI guameTp Tpyook TO, m;
G pacxog rpetowiero TennoHocutensa B TO, T/y;

(7. .

Tue.- pacxon Harpesaemoro TennoHocuTens B TO, T/y;

CyTb METOAMKM 3akryaeTcss B UCMNOMb30BaHUM ©e3pa3MepHbIX KOMMIIEKCOB,
XapakTepuaylLwmx TemnepaTypHoe W ruapaenumdeckoe coctosiHue TO B HEKOTOPOM
ucnbiTatenbHoMm (pac4deTHoM) pexume. Torga npeacTaBneHne Bbille yKa3aHHOW CUCTEMbI
YPaBHEHUI ONS1 UCMbITAaTENBHOINO U TEKYLLEro pexmuMmoB B 6e3pasMepHOM BUAE NO3BONSET
onpenenntb akTudeckne napameTpbl paccumTbiBaemoro TO ana nwboro pexunma
paboTtbl. [Ona coctaBneHuss 6e3pasMepHbiX KOMMMEKCOB HeoOXoauMbl 3HaYeHus
TemnepaTyp U pacxofoB

BUCMLITATENLHOM  MIIN  PACYETHOM  POXUME W . 7., . T > Toe. (5, (5,0 V3

nepeyvYncrieHHbIX B TEKYLLEM peXunme, a Takke HOMEpP B TennoobMeHHuKa 13 katanora no
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FOCT 27590 (OCT 34-588-68). Torga ocTtanbHble AOBE HEU3BECTHble BENUYMHbI
onpeaensaTca N3 COBMECTHOrO peLleHust ypaBHeHU B 6e3pa3mepHOM BUAeE.

3a pacyeTHble MapameTpbl MPUHUMAKTCA Te 3HayYeHus TemnepaTypbl M pacxoga
TEennoHoCUTENS, Ha KoTopble Obin nNpou3BedeH pacyeT TensioobMeHHOro annaparta npu
Bbl6Ope NOBEPXHOCTU Harpesa.

MHOrOYMCNEHHbIN aHanM3 pexumMoB paboTbl pasnnyHbix TO nokasbiBaeT, 4TO
MakcumaribHas NorpeLHoCcTb Npu MCNosib30BaHUN OaHHOW METOAMKN He npesbiwaeTt 3 %
npu HeBepHO ykaszaHHOM Homepe TO. lNockonbky Ans ctaHgapTHoro Tunosoro psga TO
3Ha4YeHne reomeTpuyeckoro 6e3pasmepHoOro Komnrekca nameHsieTcss B ananasoHe 0.478 -
0.49.

Ana onpegeneHvss akTUYEeCKOro COMNPOTMBIIEHUA TennoobMeHHbIX arnnapaToB

Ncnonb3ylTcsa AaHHble n3 6asbl «NoTpebutenby.

15.4 OnpepgeneHve COMPOTUBIIEHMU Y4YacTKOB TensioBOU ceTU U
notpebutenen

lMoTepn paBneHus Ha TpeHue (NMHENHbIE NOTepu) ONpeaensarTcs no dopmyne

Hapcu:

[, @. P
d. 2

Ma  (5.1)

AP,.=A

-

raoe 7 - KoadMUUMEHT MMAPaBINYECKOro TPEHWS;
.

CKOPOCTb ABWXEHUSA TeNNOHOCUTENS, M/C.
Ecnu aHepruio notoka, [, oTHECTU K eanHuue cunbl, H, nonyyum dopmyny ans
pacyeTa noTtepb Haropa AH M. [ns aTtoro Bce uneHbl ypaBHeHus (5.1) cnegyet

_ r gl
pasnenuTb Ha yaenbHbiii Bec )~ 2 & -HM

L. w,
AW A g 2 g

-
KoadpcbuUMeHT ryapaBnnyeckoro TpeHus 7t 3aBUCUT OT Xapaktepa CTeHKM Tpybb

(5.2)

(ITIa,D,KaFI nin mepoxosaTaﬂ) n pexmma AOBMXeHUA XKNUOKOCTU (J'IOMVIHapHOG nnn

TypOyneHTHoE).
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B obwem cny4yae KOSCb(bI/ILI,VIeHT rmapaBsiM4eCcKoro TpeHuA /q- onncbliBaeTcA

YHUBepcanbHbIM ypaBHeHWeM, npegnoxeHHoim A.l. AnbTwiynem:

0.25

A =0.11 4. Re (5.3)
Re - @ d,,
Vv

e |/ - KiHeMaTHIecKHH K03 QHITHeHT BI3KOCTH, M/C;
(1) ., - CKOpOCTE IBECKeHHA AKHIKOCTH IO YIacTKY, M/c;

d“ - THAMEeTp YIACTKa, M.

=t
0

roe ‘L‘f - IHHAMHYecKHi Ko3ddunrenT askoctn, H-c/M” mm [Ta-c.

p - IUTOTHOCTE BOJIEL

Ta6nuua 15.3 - AuHaMmnyecknt KoadhpULMEeHT BA3KOCTU BOAbI

OuHamunyeckumn OvHamnyecknmn OuHamunyecknn
Temnepa KoacdpuumeHT Temnepa KoacdbpuumeHT Temnepa KoadppuumeHT
Typa, °C BA3KOCTH, Typa, °C BA3KOCTH, Typa, °C BA3KOCTH,
mMa*c (M*c) mMa*c (M*c) mMa*c (M*c)
0 1.792 33 0.7523 67 0.4233
1 1.731 34 0.7371 68 0.4174
2 1.673 35 0.7225 69 0.4117
3 1.619 36 0.7085 70 0.4061
4 1.567 37 0.6947 71 0.4006
5 1.519 38 0.6814 72 0.3952
6 1.473 39 0.6685 73 0.39
7 1.428 40 0.656 74 0.3849
8 1.386 41 0.6439 75 0.3799
9 1.346 42 0.6321 76 0.375
10 1.308 43 0.6207 77 0.3702
11 1.271 44 0.6097 78 0.3655
12 1.236 45 0.5988 79 0.361

11401.0M-1CT.003.002. 360



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

OuHamMmunyeckun OunHamnyecknmn OuvHamunyecknn
Temnepa ko3adhduumeHT Temnepa KkoachuumeHT Temnepa KoachuumeHT
Typa, °C BSAI3KOCTH, Typa, °C BSAI3KOCTH, Typa, °C BA3KOCTHU,
mMa*c (M*c) mMa*c (M*c) mMa*c (M*c)
13 1.203 46 0.5883 80 0.3565
14 1.171 47 0.5782 81 0.3521
15 1.14 48 0.5683 82 0.3478
16 1.111 49 0.5588 83 0.3436
17 1.083 50 0.5494 84 0.3395
18 1.056 51 0.5404 85 0.3355
19 1.03 52 0.5315 86 0.3315
20 1.005 53 0.5229 87 0.3276
20,2 1 54 0.5146 88 0.3239
21 0.981 55 0.5064 89 0.3202
22 0.9579 56 0.4985 90 0.3165
23 0.9358 57 0.4907 91 0.313
24 0.9142 58 0.4832 92 0.3095
25 0.8937 59 0.4759 93 0.306
26 0.8737 60 0.4688 94 0.3027
27 0.8545 61 0.4618 95 0.2994
28 0.836 62 0.455 96 0.2962
29 0.818 63 0.4483 97 0.293
30 0.8007 64 0.4418 98 0.2899
31 0.784 65 0.4355 99 0.2868
32 0.7679 66 0.4293 100 0.2838

[Ons 6onblWKMHCTBaA TENmoBbIX ceTen paboTawowmx B 06nactu KBagpaTUYHOro

pexuma (npy 605bLINX 3HAaYEHUSIX Re KO3 PULUMEHT rMOPaBNNYECKOrO TPEHMS AMOxHO

onpepensTtb no popmyne npogeccopa b.J1. LUngpuHcoHa:

0.23

’ ksxe -
= : (5.4)
A =011 d.
Torpa
ko) L. Gup 1
A]_)yu,=0.11 [ W\ﬂ] - - : - Co " 3 =
d.) d.2:p (z.d,
4
-0.089163 £ ;(’ T 55
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/ =

d.\"* - rmapasrnindyeckoe conpoTtmeriieHne Yy4dacTka

S,.,=0.089163 k.-

roe
TpybonpoBoaa npv M3MepeHn NoTepb 3HEPrMM NOTEPSIMU AaBINEHUS.

nnn

N
AP . = LST w.Pl =
Y

=S,V p la 56

v
roe ‘(75 - MaccoBbiit pacxof TeNSIOHOCUTENS Ha y4acTKe TennoBOWn CeTu, Kr/c;

Vs, 06bEMHBIN pacxo TeNIOHOCUTENS Ha yvacTke TEensoBow ceTw, n/c;

p - NNIOTHOCTb TENMOHOCUTENS Kr/M3;

Z ANWHa yyYacTka TpybonpoBoaa no nnaxy, M;
d.,. . BHYTPEHHMI AnamMeTp y4acTka Tpybonposoaa, m;
km-'e- 3KBMBaNeHTHas LepoxoBaTocTb Tpybonposoaa, M;

[”"b'- 3KBMUBAlieHTHaaA AlnHa yYacTKa pr6OI'IDOBOD,a, M;

MoTepn paBneHMs nNpyv  OBWKEHUW  TENioHocutens no  TpybonpoBogam,
onpeaensTcs no popmyne. B cBoto oyepeab
AP, AP,
p-g 1000 g
roe £ - nnotHocTb Boabl 1000 kr/m3.
OTtcropa 1 m. BoA. ¢T. = 0.000101936 NMa nnn 1 Ma = 0.102 mm. Boga. cT

Mpy M3MepeHnn NoTepb SHEPrnK NOTepsiMK Hanopa ypaeHeHue (5.2) npumeT BUA

2

AP, _ (.

(5.7)

\H .

Mo e T 000 g
wa 2
=L1le 7 =LYL‘HH' y4 -(5.8)
> 1000 p D

Al

roe 77 - MaccoBblli pacxon TENNOHOCUTENS, Kr/C.
£ - NNOTHOCTb TENNOHOCUTENS NPU U3BECTHOW TeMnepaTtype, Kr/M3.
S v rMapaBnMYyeckoe COMpOTMBIIEHNE Yy4yacTka TpybonpoBoda npu U3MepeHUn

noTepb 3HEeprun NoTepsiMmn Hanopa;
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‘5-""'”- rmapaBslind4ecKoe COorpoTuBIieHNE yYacCTKa pr6onpoaona C y4eTOM TMoTePb B

MECTHbIX CONPOTUBIEHUSX, (M*C2)/M6 onpeaensieTca no gopmyne:

.25

g 0.089163 k.. Y.+,
I g (,{w:

* - ANMHa y4vacTKa pr6OI'IpOBO,EI,a no nnany, M;

. (M¥e”) MP (3.9

roe /,
e 3KBMBaNeHTHas AnvHa yyYactka TpybonpoBoaa, m;

d,.. BHYTPEHHMIN AnameTp y4yacTka Tpybonposoaa, m;

g . ycKopeHue cBo6OAHOro naaeHus, m/c2;

k..- 3KBUBANEHTHAs LLEPOXOBATOCTb TPYBONPOBOAA, [s HOBbIX TPY6ONPOBOJOB

k.= 0,0005 M.

Ta6nuua 15.4 - Tpy6bl cTONbHbIE ANsi BOAAHbIX TENNOBLIX ceTei

g MpepenbHbIe NnapameTpbl
X
g3 > 8 % 8 0
Mapka cranum | E - §% ag S>5¢
HaumeHoBaHue Tpy6 rOCTunu TY |[FTOCTunn TY Ha) 3 o S I‘:“ S Es gé E
cTanb 9 Cuos o J T OS5 ®
n> Cc c g OCcC ao
oL O a@ s 0 TS @0
[~ > © o @ o ozI
o g - =
>
OnekTpocsapHble npsamowoBHble | TOCT 10705- 10.20 TOCT
105074**
80 Ber3cn5 FOCT 400 1,6 200 -40
TepMmoobpaboTaHHble rpynnel B {FTOCT10704-76 380-71*
10.20 FOCT
OnekTpocBapHble NPSMOLLOBHbIE 2277, 105074** . )
TepMoobpaboTaHHble Y 14-3-377-75 Bct3cn5 FOCT 200-400 1.6 200 40
380-71*
BecLuoBHbIe
XwoaHoaedopM1MpoBaHHbIE
FOCT 873374*| 10.20 TOCT
rpynnel B, Tepmunueckn FOCT8734- 75 105074%* 15-40 2,5 200 -40
06paboTaHHbIe C UCTbITaHUAMM
no MN. 1.8 1 1.10 TOCT 871374*
beclloBHbIE 10.20 TOCT
ropsuenedopMMpPOBaHHbIE Y 14-3-190-80 105074** 50-400 2,5 200 -40
TepMoo6p§ggiuaoHBHHblTleerpynnbl 5} 10.20 TOCT
rOpAMENEhOPMAPOBAHHLIE C‘ FOCT 550-75 | 105074** 102 | 25-300 2,5 200 -40
prHEACHOPMID FOCTA4543-71%
ucnbiTaHnem no 1.
BeclwoBHble ropsive TY 14-3-1128-| 09r2C roct
nedopMUpoBaHHbIe 82 19282-73 50-400 25 200 -60
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g MpepenbHbIe NapameTpbl
X
o 2 S © ®
Qs >
Mapkacranuu| E - e %U § ,%g g
HaumeHoBaHue Tpyo FOCT unu TY |FTOCT unn TY Ha ’§ — 3 SE - ES gé 2
cTanb 9 °ws o4 | FoSa
58 SE- 5§ g:gk
cF > © 22 oaog?t
o = - =
>
BoporasonpoBogHbie 10 OCT 1050-
OLMHKOBaHHbIE BbICLLETO FOCT 326275*| 74** Bct3Cn5 25-150 1,6 75 -40
KadecTBa roct 380-71*
500, 600,
OnekTpocBapHble Bct3cnd TY 14-14 700, 800,
cnvpanbHOLLOBHbIE TepMmudeckn |TY 14-3-954-80| 14-15-75u TOCT| 1000, 2,5 200 -40
YMNPOYHEHHbIe 350-71* 1200,
1400
ONEKTPOCBapHbIE CMNP AMNbHO WO\, 4 4 2 ana 7| 20 TY14-3-8080- ) 1 401 25 200 .40
BHble 78
TY 14-3-1138-| 17M'1C-Y TY 14-| 1000,
OnekTpocBapHble NPSIMOLLOBHbIE 82 31138-82 1200 2,5 200 -50
OnekTpocBapHble 500
TepmoobpaboTaHHble FOCT20295-85 17rcirric 6001, 25 200 50
3 FOCT 19282-73
700, 800
NPSIMOLLOBHbIE

1- pr6b| NPOMbILLITIEHHOCTbIO HE OCBOEHbI;
2 - C CMbITaHMEM Ha n3rud;

3 - TN 3 UNK cNUpPanbHOLLIOBHbLIE; TUN 3 C UCMbITAHMEM CBApHOro LWBa Ha 3arunb.

[nuHa TpyGonpoBoaa 3KBMBANEHTHash MECTHbIM COMPOTUBIIEHUSIM, YCTaHOBINEHHbIM

Ha Ka)xgoM yvacTke onpegensietcs no oopmyne:

>8d,._  Yod.

[ = -razﬁ:
A k.
011 A=
J?@-Zfdfv (5.10

roe 2 . CyMMa KO3IO(PMUMEHTOB MECTHbIX COMPOTUBIIEHUA HA Y4acCTKe TEensioBoun
ceTu.

®opmynbl, npegnoxeHHole astopamu A.l. AnbTwynem, [.A. MypuHbiM, B.JI.
WndgpuHcoHom ana  onpegeneHvns  KoadpduuneHTa rmapaBfiMd4eckoro TPeHus npu
OAMHAKOBbIX 3HAYEeHUAX LLIEePOXOBaTOCTM Aal0T MPaKTUYEeCKNM OAWHAKOBble pe3yrbTaThbl.
Hanbonbwee OTKNOHEHWE B 3HaYeHUsIX KoddpULMEHTa NOMyvYeHHOe MO OTAENbHbIM

dopmynam He npesbiwaet 5 %.
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Bo3amoxHble pacxoxaeHuss npu pacyeTte rno pasnnyHbIM popmynamM He3HauynTerbHbI
Nno CpaBHEHMIO C Temu owmbkamu, KoTopble OObIYHO WMET MecTO BcreacTBue
HeornpeaeneHHOCTM B BbIDOpe 3HAYEeHNS LLIEepOXOBaTOCTMU.

Kak BugHo n3 dopmynel (5.2 n 5.3) notepu Hanopa no AfvHE NPoOnopuMOHanbHbI
9KBMBANEHTHOMY KO3(P(PMUMEHTY MECTHbIX COMNpPOTMBREHUN B cTeneHn 0.25 n obpaTHo
NponopuUnoHanbHbl BHYTPEHHEMY AMaMmeTpy TpybonpoBoga B cteneHn 5.25. lMpu atom
OWMOKM, CBA3AHHbIE C HenpasBuIlbHbIM BBOAOM  KO3(pMUMEHTA IKBMBANEHTHOM
LLepoXxoBaTOCTM, OKasbiBalOT 3HAYUTENbHO MEHbLUME BNUAHUA Ha BeNUYUHY noTepwu

Hanopa, 4eM He y4eT BOSMOXXHOIo 3apactaHud pr6OI'IpOBOD,a.

JapacTaHwe

LepoxoBaTocTh .
TPyDbI

CTeHka
ThyBbl

[MponyckHas cnocobHoCTb TpybonpoBOAOB B MEPUOA IKCMflyaTauuMn CHUXaeTCH,
BCreACTBME KOpPpO3uMM M obpasoBaHWsA OTNOXeHWn Ha Tpybax. [Mpyn aTtom npoucxoaut
N3MEHeHMe LepoxoBaTocTM TpybonpoBoda v ero 3apactaHme (YMeHbLUeHNe NonepevyHoro
ceyeHus)). YBenuyeHue LepoxXoBaTOCTU WU 3apacTaHue MpUBOAUT K YMEHbLUEHUIO
AnameTtpa TpybonpoBoda M Kak CrneacTBMe K yBenMYeHuto notepb Hanopa. CroXHOCTb
PUINYECKUX, XUMWUYECKMX U OMOMNOrMYECKUX SBIEHUN, ONpeaensowmnx U3MeHeHne
LepoxoBaTtocTn Tpyb n nx 3apacrtaHve, NPUBOAUT K HEOBXOAMMOCTN OPUEHTUPOBATHLCA Ha
HeKoTopble cpefHue rnokasaTernu .

Mo A.l'. KamepwTenHy npupodHble BOAbl pa3buBalOTCsA Ha NATb rpynn, Kaxgas u3a
KOTOpbIX onpegenseTr XapakTep W MHTEHCMBHOCTb CHWXXEHMUSI MPOMYCKHOM CNOCOBHOCTU

TpybonpoBoaa:

Ta6nuua 15.5 — XapaktepucTuka NpUpoaHbIX BOA,
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ExerogHbin
Movana KopposnoHHoe XapaKTePNCTUKA NBNDOAHBLIX BO NPUPOCT aGCONOTHOM
pyn BO3aeNCcTBMe P P pupoa A LepoxoBaTocTn, MM B
rog
CnabomMnHepannaoBaHHble HEKOPPO3MOHHbIE BOAbI C
nokasarterniem crabunbHoctu oT - 0.2 go + 0.2; Boga ¢ 0.005 - 0.05 (B cpegHem
Mpynna 1 Cnaboe
He3HaYMTENbHbIM COAEPXXaHNEM OpPraHNYECKMUX BELLECTB U 0.025).
pacTBOPEHHOTO Xerne3a
CnabomnHepanu3oBaHHble HEKOPPO3MOHHbIE BOAbI C
nokasarenem ctabunbHocT o - 1.0; Boapl, cogepxawume | 0.055 - 0.18 (B cpeaHemM
Mpynna 2 YMepeHHoe A A AepxKaLL (8 cpen
opraHunyeckne BeLLecTBa 1 paCTBOPEHHOE Keneso B 0.07)
KonuyecTBe, MeHbLem 3 r/m3
BecbMa koppo3roHHbIe BOAbI C NokasaTenem cTabunbHoCTu
oT - 1.0 oo 2.5, HO ¢ ManbiM
Mpynna 3 | 3HauuTenbHoe coaepXxaHneM XrnopuaoB U cynbdaToB (MeHbLUe 0.18 - 0.4 (B cpenHem 0.20)
3
100 - 150 r/m ); BOAbI C coaepxaHue xenesa 6onble 3 r/m3
Koppo3unoHHble BoAb! C oTpULaTeNbHbIM NokasaTenem
cTabunbHOCTH, HO ¢ BonbLLMM
cogepxaHuem cynbdatos u xnopuaos (bonblue
pynna 4 CunbHoe Aep ynbd 3 pupos ( 0.4 - 0.6 (B cpegHem 0.51)
500 - 700 r/m ); HeobpaboTaHHbIe BOAbI C 6OMNbLUUM
coaep)KaHNeM OpraHMYecKuX BELLECTB
Bogapl, xapaktepmsyoLmecs 3HauMTenbHOM kapboHaTHOM U
Marow NOCTOSIHHOWM NMTOTHOCTLIO C NMoKasaTenem
Mpynna 5 | O4eHb cunbHoe ctabunsHocTn 6onee 0.8; 0.6-3.0
CUINbHOMMHEPanu3oBaHHbIE N KOPPO3NOHHbIES
BOAbI C NNOTHLIM ocagkom 6onee 2000 r/m

K coxaneHuo, HeobxoAMMO OTMETUTb, YTO AaHHble peKOMeHOauMn NpuBeaeHbl Ang
cUCcTeM BOAOCHabXeHud, T.e. Ang TpybonpoBO4OB TPAHCNOPTUPYIOLLMX XOMNOAHY BOOY U
MOrYT MCNOJSIb30BaTbCA TOSIbKO KaK OPUEHTUPOBOYHbBIE 3HAYEHUS.

3apacTtaHue TpybonpoBoga MOXHO W3MEpPsSTb MPU  BbIMNOHEHUN PEKOHCTPYKLUK
TpyOONpPOBOAOB MMM €XErogHbIX PEMOHTaxX Npy noMowm obbliyHON nuHenkn (PucyHokl), a
yBenuyeHue LWepoxoBaToCT onpeaensiTb No Bbille U3MOXEHHON METOAMKE.

lMoTepwn Hanopa Ha noTpebutensax onpegensatTcs No gopmyne
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."\H nam = LST rom . ’ if/r- jr_l.‘?: * ‘\1 (SI l l‘}

.
Soen - conpoTmBrieHMe notpebutens, (M*c2)/m6, onpegensemoe Mo crepyoLlen
MeToOuKe.

[Na pas3nuyHbIX CXEMHbIX PELLEHUIA CONPOTUBIIEHME NOTPeOUTENEN yYnThIBaET:

a
—CcornpoTusrieHne cncTtemMbl oTOMMNEeHNA 'S“' ,

1
—cornpoTtueiieHne cnctemMbl BEHTUNALNN lSca-';

—CorpoTuBrieHne TENnNoOOMEHHUKOB CUCTEMDbI ropa4yero BOAOCHabXeHnsa nepBon n

Al Al
BTOPOW CTyNeHu, St Oram :
[na aneesaTopHOro NpMCoOeaVHEHUst CUCTEMbI OTOMIEHNSA BESIMYMHA HaXOAMTCHA Kak

cymma conpoTuenenus Tpybonposogos CO 1 conpoTMBEHNS conna anesaTopa:

Lg co.mp. - L > M*¢?/ MO, (5 12)
Vo-(14u)

,
roe V.. pacyeTHbI pacxoq ceTeBOM BoAbl (M3 TEMNNOBOW CETUM) Ha CUCTEMY

oTonneHus, m3/c.

AH . noTepu Hanopa B CUCTeMe OTonsneHust (nocne anesaTtopa) Npu pacyeTHOM
pacxode BoAbl, M, (Kak npaBuno 1-2 m.BoAd.cT.); ConpoTUBNEHME 3MeBaTOPHOro y3na

onpegendeTcd no cbopmyne:

9.6 N
"S‘rl.: T E (:)13)
d.
O6Luee CONpoTUBIIEHVE CUCTEMBI OTOMIIEHUS onpeaensieTcs no dopmyre:
R . " RT
LS wo. L‘) o i { .Lt) a1 ” E\:" l”

[ns He3aBMCMMOW CXeMbl npucoeanHeHna CUcTtembl OTOoMIeHnA, conpoTuBneHne

TpyGHOro NpocTpaHcTBa TeNnoobMeHHOro annapara onpeaenseTcsa no opmyne:

AH O .00,

.LSY]FE(J (47N = 2 ? (5 ) l 5)

] me.co

roe M voco _ penbiTaTenbHble (pacyeTHble) NoTepu Hamnopa B TPYOHOM MPOCTpPaHCTBE

TennoodbmeHHukoB CO, m;

a
iy . .
I mo.cr-  ACMbITATENbHBIA  (PAacYeTHbIA) pacxod TenrnoHocutenss B TPyOGHOM

npoctpaHcTee TennioodbmeHHnkos CO, m3/c.
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COI'IpOTI/IBJ'IeHI/Ie CUCTEMbI BEHTUINALIMK ornpeaendaeTca no cbopmyne:

ISTm, = A}{m > (5.16)
V.

Ioe ‘-.ILH _— pacHeTHBIe TIOTEPH HATIOPA B CHCTEMe BEHTHITATIHHE, M.

F " ay
!x - pac4eTHBIH pacxb:[ BOIEI B cHcTeMe BeHTHIanmuH (CB), m/c.
(2

PacueTHbIN pacxon TernyioHoCUTENA B CUCTEME BEHTUINAUUKM onpeaendeTcda no

dopmyne:
O 1000
= L —, T/ (5.17)
C ‘(T“’].a.iz’-!flz

T

)
FQ «r-€ - pacCH4eTHaA Harpy3ka Ha CUCTEMY BEHTUINALUN kan/u;

rr
7 1. - TemMnepaTypa ceTeBOi BoAbl B Moaawllem TpybonpoBode TEMNMOBOU CeTw,

COOTBETCTBYIOLLAA pacyeTHOM TeMMepaType HapYyXHOro Bo3ayxa Ha BeHTunsumio °C;

"
T 2. - pacyeTHasl TemnepaTypa CeTeBOI BOAbl Mocre Kanopudepa CUCTEMbl

BEHTUNAUMN, COOTBETCTBYHOLLAA pacquHon TeMnepartype HapyXHOoro BO3QyxXa Ha

rr

’_-rﬁ.'_,rrzf .'.J':C:

BEHTUNALMIO
Temnepatypa ceTeBoM BoOAbl B nogawlwem TpybonpoBoae TEMNNOBOW CETH,
COOTBETCTBYIOLLAA pacYeTHOW TemnepaType HapyXHOro BO34yXxa Ha BEHTUNALUMIO,

onpegendeTcd no (popmyne:
08

S S
Trrl.o =£6‘1).+.;\Z O-P-- %
te.p’. rﬂ.v.p.
I) J—
O | Ly lien (5.18)

HOoT., 7 ;

€. 7! MOl B
v r

Temnepatypa ceTeBOM BoAbl B nojatoliem TpybonpoBoae TennoBoW ceTu Ansg

nobor TemnepaTypbl HAPY>KHOro BO3dyxa onpeaensieTcs no opmyre:
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0.8

ls.p._tn.
Tl.o.:re J.+'{’\ro. .. t
! ? Zs.p._[u.o.p.
r
ts. ._tu. -
- 52'0.;,.—97 s . (5.19)
= lr;.p. _lu.o.p.

[

* - TeKyllee 3Ha4YeHne TemnepaTypbl Hapy>Horo Bo3ayxa, °C.

.l?-‘l-.'ql.!’).l!. Ao r" & p. H (-;ﬁ =1

Mpu TemnepaType HapyXHOro Bo3gyxa OT TemnepaTypa

ceTeBOM BOAbl MoOcCre KanopudepHoM YCTaHOBKW onpedensieTca no creayowen

3aBNCUMOCTMW.

Q]

Ton =T =", 7"..). (520
G.

{

%0, - TeMnepaTypa Hapy)XHOro Bo3gyxa COOTBETCTBYHOLLAA Havany oTONUTENbHOro
nepuoaa, °C.

OTHocuTenbHas Harpy3ka Ha CUCTeMY BEHTUNALNN

rs.p._fu. C -Ge-(z-l.o._z-'l.e.)

“ Aoy luer ¢ G -T"s)

- (T _o__.z-E.e:_)
:(7‘3'(2_”l _z_rr )
1.0, 2.8,

(5.21)

Mpy TemnepaType HapyXHOro Bo3adyxa Lies JDr”-f’-ﬁ-Te|v|nepaTypa ceTeBOl BOAbI

nocrie  KanopudgepHol YCTaHOBKM oOnpedensetca Mo  creaylollen  3aBUCUMOCTU:

(Tl.o‘—i_fi.e.)_(lﬁ‘—i—le.) _ (T,rl.u_z-r’Q:s.)
(" ) - ) (e 72.)

ConpoTusnexue TennoobmeHHnkos NMBC onpeaenaTca no oopmyne, aHanormyHom

0.15

(5.15). CymmapHoe conpoTuBrieHNe NoTpedbuTens BblYUCASETCA B 3aBUCMMOCTWU OT Tuna
CXEMHOro pelleHMs no npaBurly onpeaeneHnus COoNpoTMBIIEHUS MOcnefoBaTeribHO

(napannenbHo) coeAMHEHHbIX 3NIEMEHTOB.
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15,5 KOHCTPYKTOpPCKMUMA ruapaBniM4ecKMn pacyeT TpybonpoBoaoB
TensoBOM CeTn

Llenbio  KOHCTPYKTOPCKOro rMapaBnMYecKoro pacdeta sBnsieTcs onpegeneHve
AnameTpoB TpybonpoBOAOB M NOTEPb [AaBfeHUS B TEMSOBOM CETM MPU U3BECTHbIX
pacxogax M napameTpax TennoHocuTens. KOHCTPYKTOPCKMIM pacyeT BbINOMHAETCS Ans
TYNNUKOBOW U KONbLEBOW TEMNIOBON CETMU.

McxogHbIMM  f@HHbIMKM - ANS  NPOBEAEHUS  KOHCTPYKTOPCKOro  rmapaBfIM4eCcKoro
pacyeTa ABNATCS:

1.cxema TennoBowu ceTu;

2.0N1HbI y4aCcTKOB TEMSIOBOM CETY;

3.pacyeTHble Harpy3ku noTpedutenen (pacyeTHble pacxonbl);

4.pacyeTHble napameTpbl TENSIOHOCUTENSA HAa UCTOYHUKE N NOTpebutensax;

5.reogesnyeckmne oTMETKN y3r0B TENNOBOW CETU U BbICOTbI 34aHUMN.

KOHCTPYKTOpPCKMIA pacyeT TennoBoOn CeTWU BbINONHAETCA U3 YCNOBUS, YTO AMaMETPbI
nogatouiero n obpatHoro TpybonpoBogoB O4MHAKOBbLIE.

Pacxogbl TennoHocuTens Ha yyacTkax TennoBOW CeTU OonpefenswoTcs B
3aBMCUMOCTM OT CXeMbl NpUCOeAMHEeHMs noTpebutenen un cnocoba perynupoBaHus
oTnycKka TensnoThbl.

KOHCTPYKTOPCKMIA pacyeT BbINOMHAETCA No 3agaBaeMblM CKOPOCTAM ABUXEHUS BOAbI
B TennoBon cetu. [log pacyeTHbIM Yy4acTKOM pa3BETBMIEHHOW CETU MNOHMMaeTCA
TpybonpoBoa, B KOTOPOM pacxon TENSOHOCUTENS He MU3MeHseTcs. PacyeTHbI y4acToK
AEennTCA Ha ABa WKW HECKOSbKO, ecriv B ero npegenax tpebyetca U3MeHuTb QuameTpbl
Tpy® vnn BUA NpoKNagku.

Ona npepoTBpaleHns BO3MOXHbIX 3aKyrnopok Tpyb npoaykTtamm Koppos3vn U
APYTMMUN MEXAHNYECKUMUN OTNIOXKEHUSMN MUHUMambHbIE AMaMeTpbl TpyO TennoBbIX ceTen
OrpaHWYeHbl W MPUHUMAKTCA, HE3aBMCUMO OT pacxodoB TEMnOHOCUTENs, Ans
MarucTpanbHbIX U pacnpefenuTenbHbIX y4acTKoB He MeHee 32 MM, a ANd OTBETBMEHUMN K
OTAENbHbLIM 30aHUAM - HE MeHee 25 MM.

HOuameTpbl nopgarowero n oopaTtHoro TpyoonpoBoaoB ABYXTPYOHbLIX BOASAHbLIX
TennoBbIX ceTel NpuM COBMECTHOM noaaye TensioTbl HA OTONNEHUe, BEHTUNALUIO U
ropsiyee BoAocHabxeHMe AOMKHbI NPUHUMAIOTCA .

Bce n3bbITouHble AaBneHWst B CeTM HEOOX0AMMO NoracuTb Ha BBOAAX B 3a4aHus nnbo

connom anesartopa, fMbo nyTemM yCTaHOBKWN ApOCCerbHbIX Wanb.
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Mo pesynbTaTamM KOHCTPYKTOPCKOrO MApPaBlIMYECKOro pacyeTa MOXHO MOCTPOUTb
Nbe3oMeTpuYecknii rpaduk, ganee BbINOSHWUTL HaNagKy cUCTeMbl TennocHabxeHus nnbo

NOBEPOYHbLIN pacyeT.

Ta6nuua 15.6 - OCHOBHble hM3nYecKrme KOHCTaHTbl BoAbl

TemnepaTypa, ° TennoemkocTtb C, MnotHocTtb P, | TennonpoBoaHocT, KuHeMatnyeckas BA3KOCTb
C kx/kr° C Kr/m3 b X, B/m° C V-10"6, m2/c
0 4.2 999.87 0.556 1.795
10 4.2 999.73 0.576 1.31
20 4.2 998.23 0.599 1.01
30 4.2 995.67 0.627 0.804
40 4.2 992.24 0.631 0.659
50 4.2 988.07 0.643 0.556
60 4.2 983.24 0.656 0.478
70 4.2 977.81 0.664 0.416
80 4.2 971.83 0.668 0.367
90 4.2 965.34 0.678 0.328

100 4.25 958.38 0.682 0.296
110 4.3
120 4.3 943.4 0.686 0.246
130 4.3
140 4.3 926.4 0.686 0.212
150 4.3
160 4.35 907.5 0.684 0.192
170 4.35
180 4.45 887 0.675 0.174
190 4.5
200 4.53 865 0.665 0.162
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Ta6nuua 15.7 - PaccTosiHMe Mexay HenoABWXHLIMU ONOpPaMu TensIoNPoBOAOB NPU KaHanbHOM U 6eckaHanbHoOM

npoknagke
KaHanbHasa npoknagka BeckaHanbHas
OvameTtp n- CanbHuKo-
Tennonposoda, CanbHUKOBLIe obpa3sHble Bble
MM M-o6pa3Hble kKOMNEHcaTopbI
KOMMNeHcaTopbl KOMMEeHca- | KOMMeHca-
TOopbI TOopbI
Pp =0.8 MMa, Pp =0.8 MNa,
t =100°C Pp = Pp=1.3MIa,| t =100°C Pp =| Pp = 1.3 MIa,
1.6 MMa,t = t =300 °C 1.6 MNa, t = t =300°C
150°C 150°C
25 - 50 - - - -
32 50 50 - - - -
40 60 60 - - - -
50 60 60 - - 50 -
70 70 70 - - 55 -
80 80 80 - - 65 -
100 80 80 70 50 65 -
125 90 90 70 50 - 25
150 100 90 80 60 - 30
175 100 100 80 60 - 35
200 120 100 80 60 - 50
250 120 100 100 60 - 60
300 120 120 100 60 - 70
350 140 120 120 60 - 70
400 160 140 140 80 - 70
450 160 140 140 80 - 70
500 180 160 140 80 - 80
600-1000 200 160 160 80 - 80

I'Ipmmeanme. Ha ydacTKax CaMOKOMMNeHCaunn pacCtodaHne mexny HenoaBMXXHbIMU
onopamun npumHMMaTb KakK Ha Yy4dacCTKax C |_|-O6pa3HbIMI/I KOMMNeHcaTopaMmn C Yy4eToM

koadpdpuumeHTta 0.6.
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15.6 PacuyeT noTtokopacnpepneneHusa B TpybonpoBogHOW ceTu

MporpaMMHbIN ~ MOAYMb  MNpegHasHayeH Anst  pacyeTa  pexuMMmoB  paboThbl
Tpy6onpoBOAHbIX CETEN.

K Hayany BbINONHEHWS TMAPaBNYECKOro pacyeTa onpeaeneHoi:

1.conpoTMBIEHNS Y4aCTKOB TEMSIOBOWN CETU;

2.CONpOTMBIEHNA NoTpebuTenen;

3.pacxofbl B y3nax CeTu;

4.0enCcTBYOLLME Hanopbl HA UCTOYHMKAX M HACOCHbBIX CTaHLUMSAX.

lNMocmaHoeka 3adaqu

B pesynbTaTe rugpaBnuyeckoro pacyeTa OnpeaensitoTcs pacxodbl TEMMOHOCUTENS
Ha KagoM y4yacTke TEnmoBOM CETU W [aBneHus B Kaxaom ys3ne. [nsa onpegenenus
Ha3BaHHbIX BEMMYNH UCNONb3YOTCA 3akoHbl Knpxroda:

CymMMa pacxofoB BTEKAKOLLMX B KaXAbI y3en paBHa Hymno (Mnn yTeuke);

CymMMa nageHuin gaBreHust Ha BCEX yyYacTKaxX 3aMKHYTOro LMKna paBHa Hynwo (Mnm
CyMMe AENCTBYHLLMX HAanopoB).

O™ pBa dQyHOaMeHTamnbHbIX 3aKkoHa cnegyeT  OOMOMHUTL — SMMUPUYECKOMN

3aBUCMMOCTbLIO NageHnd aaBrneHnAa Ha ydacTke CeTu OT pacxona.

ap=flq) (7.1)

Ana Bcex TpybonpoBOAHbLIX CeTel cuyMTaeTcs onpaBAaHHbIM  MCNOSb30BaHUe

3aBNCUMOCTU BUOa

e—1

q (7.2)

fla)-slq

B wacTtHOoCTM gng BO,EIOﬂpOBOD,HOVI CeTU MPUHATO NCNOJNb30BaTb (*)yHKLI,IMO

J@)-s\q)q

roe S - noCTOAHHbIN KOIMULMEHT, Ha3biBAEMbIN CONPOTUBIIEHNEM.

C ucnonb3oBaHMEM MaTpuubl MHUMAEHTHOCTM rpada ceTu MNepByl cuctemy

ypaBHeHu Kupxroga MOXHO 3anucaTb B BUAE -

A-g=0. 73
3necb A- maTpuua MHUMAEHTHOCTU 6e3 nocrneaHen CTPOoKK;
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(J - BEKTOp pacxogoB Ha y4acTKax;

Q - BEKTOp yTe4ek B y3nax.

Btopass cuctema ypaBHeHuld Kupxrocda MoxeT ObiTb MONyYyeHa U3 CUCTEMbI

ypaBHeHVIVI, BblpaKaloLWnX 3akKoH Owma ans kaxgoro y4acCTKa CeTu:

A'p=H-S fig) (7.4)

3pechk P - BEKTOp AaBneHU B y3nax;
H - BEKTOp OENCTBYIOLMNX HA y4acTKax HanopoB.;

S - anaroHanbHas MaTpuLa CONPOTUBIIEHNIA Y4aCTKOB.

Myctb ons rpadpa cetu BbiOpaHO OCHOBHOE [LEPEBO, Torga €My COOTBETCTBYET
onpegeneHHaa cuctema 6a3nCHbIX LUMKNOB, OnNUcbiBaemasi Matpuuen B. YMHoxas
nocrnegHee CooTHoLWeHWe Ha matpuuy B cnesa v, y4nTbiBasg, 4To BAT= Q , nony4yum

BTOPYIO cucTeMy ypaBHeHU Kupxroda.

BS flq)- BH @5)

PeweHue cucmembl ypasHeHUul

B cucteme ypaBHeHun (7.3) u (7.5) ypaBHeHus (7.3) NUHenHbl, a ypaBHeHue (7.5) -
HenuHenHoe. PelueHne Takon CUCTEMbI HENMHENHBIX YPaBHEHUA MOXHO UCKaTb YUCIIEHHO,
nucnonb3dyd Metod HbtoToHa. [lpy  aTomM Bpemsi, Tpebyemoe [Ona  pelleHus,
NPONOpUMOHANbHO TpeTbern CTEeNeHW 4ucria HemsBecTHbIX. [ns goctatodyHo 60mbLlumx
TPyOONpoOBOAHBIX CeTen OnUCaHHbIN NOAXoA TpebyeT crvwKoMm BonblMx 3aTpaT MalluuH-
HOoro BpemeHu. [na yckopeHusa npouecca peweHus ewe KupxrooM npenrioxXeHHbIn
MEeTOA KOHTYPHbIX pacxogoB. B kavyecTBe HeU3BECTHbIX BENUYMH BbIOMPAKOTCS KOHTYPHbIE
pacxofbl, TOYHEE pacxofbl Ha y4acTkax ceTu (XopAax), He BXOASALWMX B OCHOBHOE [IePEBO.
KonuyectBo xopa 3Ha4MTENbHO MEHbLUE, YEM KONMMYECTBO Y3MOoB M yyYacTKoB. lNepenuwem

cuctemy (7.3), (7.5) B Buge:

Aq.+Aq.=0.
BS, siq,)+S. siq.)- BH,

roe HWKHUM WHOEKCOM “t’OTMEYEeHbl BENUYUHbI, OTHOCALLMECS K Yy4dacTKawm,

(7.6)

obpasyowmnm aepeo (tree), a nHaekcom "¢ - k xopaam (chord).

MaTpuua A obpaTma, NO3TOMY NepBoe ypaBHEHME MOXHO Npeobpa3oBaTh K BUAY:
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q,=B’q, + A'Q (7.7)

nI/IHeapI/ISGLI,I/IFI OCTaBLUMNXCA ypaBHeHI/IIZ C y4€TOM 3TOro COOTHOLWEeHNA aaeT:

Kng =1, (7.8)

ek = BS, riq, /B +S. /1q.)

- matpuua Kupxrodga, npaBasa 4acTb BblYUCAAETCS MO hopmyne:

Jf*=BS, 7q,)+S. fiq.)-BH 7.9

[

B cooTtBeTcTtBUM C 3TUM AnNS peweHna CuUcTtembl HENUHENHbIX anre6pa|/|qe0|<mx

ypaBHEHUN UMEEM PEKYPPEHTHYIO dopMyny:

c

g =g K2 @0

MoxHo nokasaTb, 4TOo Matpuua K cMMMeTpuyHa W MOMOXUTENbHO onpeaenexa,
Nno3ToMy ANng peleHnsa ypaBHeHUs (58) MOXHO NpMMeHUTb MeTog XoneccKoro .

XpaHeHne n obpaboTka nHdopmauum NPoM3BOAMTCA HE B MaTpuyHon dopme, a B
Buae cnuckoB. CoOOTBETCTBYKWOLUME anropuTMbl OMNUCaHbl B KHUre.B aTonm xe kHure
npuBedeH psa nporpamm Ha dopTpaHe, HO, K COXarneHuto, NponyLieHa YyacTb UCXO4HOro
TeKCTa, rge AOMKHO ObITb NpeacTaBneHo obpalleHue paspsbkeHHOW MaTpulbl METOL4O0M
Xonecckoro.

Ha ocHOBaHWM pelueHns NpeacTaBfEeHHbIX Bbllle YpaBHEHUI MPOM3BOAUTCA pacyeT
noTokopacnpegeneHna B ceTu. B pesynbtaTe pacyeTa onpefensoTcs:

1.pacxodbl 1 NOTEPU Hanopa no yyacTkam ceTu;

2.Hanopbl BO BCEX Yy3nax, Kak B nogatoLlem, Tak u obpatHom TpybonpoBoaax;

3.hakTn4eckune pacnonaraemble Hanopbl y noTpebutenen.

Ecnu B pesynbTate Hanagku y Kakoro-nubo notpebutens aktudeckmin Hanop
Nony4ynTCca MeHblue, yem Tpebyemblin, TO 3Ha4YeHue 3TOW pasHuLUbl 3anOMUHAETCs U Ha
9KpaH MOHMTOpa BblgaeTca coobuieHne «3afaHHOro Harnopa Ha MWCTOYHUKE He
AocTtaTodHo». MNonb3oBaTtento npeanaraeTca OAMH U3 BO3MOXHbIX MyTeN pacyeTa:

3aKkoH4YUTb pacyeT 6e3 n3aMeHeHnda Hanopa

HaHHbIn NyTb MOXEeT OblTb MPUHAT, €CnM Ha WCTOMHWKE 3ajaH peanbHbIN
pacnonaraembin Hanop. [locne 3aBeplieHMs pacyeToB crieqyeT npoaHanu3mpoBaTb
NPUYNHY HegocTaTka Hanopa y noTpebutenen.

3apaTtb HOBbIV HANoOpP Ha UCTOYHUKE
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Monb3oBaTtenb cornawaeTca € TeM 3HadYeHMeM Harfopa, KOTopoe Heobxoaumo
pobaBuTb Ana HopmanbHoM paboTbl cetTn. B aTom cnyyae npousonaetr nepecyer
noTokopacnpegeneHnsa n HanopoB BO BCEX Yy3rax CeTU.

HdaHHbin  nNyTb MoOxeT OblTb  MCNONb30BaH AN Bbidbopa  ONTMMasbHOro
pacrnonaraemMoro Harnopa Ha wucTtovHuke. C 3TOW Uenblo neped HayvanoMm pacveta B
KayeCcTBe MWCXOOHbIX [aHHbIX 3ajaeTcs 3aBedOMO Maroe 3HayeHwe pacronaraemoro

Harnopa, KoTopoe B AanbHenLwem nepecHnTbiBaeTCA.

15.7 TemnepaTypHble rpacpukmn cuctem LeHTpanu3oBaHHOro
TennocHabxeHus

B cootBetctBUM co CHwull 2.04.07-86* perynupoBaHue OTnycka TennoTbl
npeaycMaTpuMBaeTcs, Kak nNpaBuio, KayeCTBEHHOE MO Harpyske OTOMMAEeHUs WM no
COBMELLEHHOW Harpyske OTOMMIEHUS W ropsvyero BOOOCHAGXEHUs cornacHo rpaduky
N3MeHeHNsa TemnepaTypbl BOAb! B 3aBMCMMOCTU OT TeMMepaTypbl HAPY>XHOrO BO34yXxa.

Mpn UeHTpanbHOM KayeCTBEHHOM perynMpoBaHUW B CUCTEMax TennocHabXeHus C
npeobnagatowen (bonee 65 %) XUMNULLHO-KOMMYHaNbHOW Harpy3kown cnegyeTt nNpUHUMaTh
perynupoBaHMe No COBMELLEHHOW Harpy3ke OTOMMEHMs U ropsavyero BOAOCHabXeHus, a
npy TENSIOBOW Harpyske >XUIMLLHO-KOMMYHarbHOro cektopa mMeHee 65 % OT cymmapHOn
TEeNnnoBOW Harpysku U one CpegHen Harpysku ropsayero BogocHabxeHusa meHee 15 % ot
pac4yeTHON Harpysku OTONMEHNS - perynmpoBaHMe no Harpyske otonneHuns.OgHako BblGop
rpacdumka perynupoBaHusi 3a4yacTylo onpegenseTcs uenbiM psgoM MECTHbIX YCNoBWUW, a
Takke CNOXUBLUMMUCA YCITOBUAMWN NMPOEKTUPOBAHUS CUCTEMbI TENNOCHAbXeHMs (cxemamum
npucoeanHeHnst notTpebutenen, gnameTpamm TpybonpoBOL4OB TENSIOBOM CETU U T.4.).

B o6oux cnydasix LeHTpanbHOe Ka4yeCTBEHHOE perynupoBaHMe OThycka TennoTbl
orpaHMYMBaeTCs HauMeHbWWMMKM Temnepatypamu BOAbl B nogawowem Tpybonposoae
TENnoBoM ceTn, HeobxoaMmbIMM [Ons NogorpeBa  BOAbl, MOCTynawwen B CUCTEMBbI
ropsvyero BogocHabxeHus notpebutenen. [Ona 3akpbiTbiX CUCTEM TennOCHabXeHus - He
meHee 70 °C. [Insa oTKPbITbIX CUCTEM TENIOCHAbXeHus - He meHee 60 °C.

Mpun pac4yeTe rpacmkoB TemnepaTyp NPMHUMAETCS: Ha4yano uU KOHeL, OTOMUTENbHOro

nepuoga npu Temnepartype HapyxHoro sosagyxa 8 °C.
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I'pachbuk kayecmeeHHO20 pe2yriuposaHusi M0 omornumesibHoU Ha2py3Ke

Mpy KayeCTBEHHOM perynupoBaHuUM OTMyCcKa TennoTbl MO OTOMUTENBHOW Harpyske
rpacdomku Temnepatyp 40 M Nocne y3na CMeLweHns U TemnepaTypbl BOAbl NOCTynawLlen B
TENNoBYylD CeTb, OMNpPedendlTCca No pesyfnbTaTtaMm pacyeTa CUCTEMbl TeNoCHabXeHus.
Pacyer MOXHO npou3BOAUTb, KaK AN OTKPbITbIX, Tak W ANS 3aKpbITbiX CUCTEM
TENNOCHAbXeHMs C  3aBMCUMbIM  MpUCOegUHEeHueM cucteM  oTtonneHus. Bbeibop
notpebutens, Ha KOTOPOro MNPOWM3BOAMTCA pacyeT TemnepaTypHOro rpaduka,
ocyulectnseTca onepatopoMm. [lpyu BblGOpe MOXHO OPUEHTUPOBATLCA Ha CaMoro
NNOXOro, C€ TOYKN 3peHus TennorngpaBfiMy4eckoro pexuma, notpedbutena  wnm
noTpebutenss  xapakTepusyloLlero OCHOBHYH MacCy 34aHUM  [OaHHOro  pamnoHa
TennocHabxeHus.

Bes yyeTa TennoBbIX NOTEPL B TENOBbLIX CETAX.

B aTomM cnyyae Ha KOMMYECTBO TEMIOBOW 3JHEPrMM Nofydaemon notpebutenem
OypeT okasbiBaTb BNUSAHWE TOMbKO MMOpaBANYeCcKUin pexmm paboTbl TEMMOBOW ceTu, T.e.
Yem Oonblle pacrnonaraembiii Hanop Ha notpebutene (NpyM OTCYTCTBUU PErynsaTOpPOB) TEM
BblLLe TeMnepaTypa BHyTPEHHero Bo3gyxa otansimBaemMoro 3gaHus.

Temnepatypa ceTeBoM BOAbl B nogawlwem Tpybonposoge nepen OTOMUTENBHOM
yCcTaHOBKOW ByaeT paBHa TemnepaType BOAbl MOCMe UCTOYHUKA U B 06LeM criyyae MoxeT

ObITb OnpeaeneHa no dopmyre:
—p 0.8 915 —

p ~
roe O - pacuetHbIl nepenapg TemnepaTyp TEMMOHOCUTENsSI B HarpeBaTeribHbIX
npuodopax, °C.

OT.,

8.2)
1+ 6.2

o'

TeMHepaTypa BOZbl NOCIIE OTOMUTENBHON YCTaHOBKMU:

rot.,50, (0] -%-0 83

TeMHepaTypa BOAbI NMOCJie CMeCUTesibHOro yCTDOVICTBaI

N\ 91} —
z-jl.() = Z_R P+ fl\rc_j).'[Quj +T.QU (8'4)

C Y4E€TOM TEMJIOBbLIX NOTEPL B TEMJIOBbIX CETAX.
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B aTom cny4yae Ha konu4yecTBo Tenna nonyyaemoro notpeburenem byaeT okasbiBaTb
BMUAHNE HE TOMbKO TMAPaBNYECKUA PEXUM paboTbl CUCTEMbI TEMNNOCHABXEHUS, HO ©
noTepu Tenna oT UCTOYHMKA 4O BbIOpaHHOro oobekTa.

Mpn 3TOM ecnu onepaTtop OPUEHTMPOBAsiCA Ha noTpebutend, Haxogdwerocs B
Hanxygwmx ycrnosusax paboTtbl, TO noTpebutenn Haxogawmecs BOAM3M OT MUCTOYHWUKA W
nMmeLme MUHMManbHble TenmnoBble MNOTepM B TeMnnoBbIX ceTax OyayT nonyyatb
n30bITOYHOE KONMMYECTBO TEMNSIOBOW aHeprun. o pesynbTatam pacyeta MOXHO NOCTPOUTb

TemnepaTypHbIN rpaduk.

15.8 Pacyet TennoBbiX NOTepb Yepe3 TensfioByH  U3ONAULUIO
TpyobonpoBoaoB

Pacyem HopMupyeMbIX mernsoebiX nomepb

OnpepgeneHve HOPMUPYEMbIX 3KCMfyaTaLUMOHHbIX YacoBbIX TemnmoBblX MNOTepb
NPON3BOAUTCS Ha OCHOBAHUM OaHHbIX O KOHCTPYKTUBHbIX XapakKTepucTukax BCEX y4acTKOB
TennosonM cetn (TMne nMpPOKMagaki, BuAEe TENOBOW WU30NAUMW, OnamMeTpe U AnuHe
Tpy6onpoBoAoB U T.M.) NpU CpeaHEerodoBbIX YCnoBuax paboTbl TEMNMOBOW CETU UCXOOA U3
HOPM TEensoBbl.

Hopmbl TennoBbIX NoTepb (NSIOTHOCTb TEMSIOBOrO MOTOKA) ANS1 Y4aCTKOB TEMfOBbIX
ceTer BBOAMMbLIX B 3KCMfyaTauumilo MOCMEe MOHTaxa, a TakkKe PEeKOHCTPYKUMU wunu
KanuTanbHOro pemMoHTa, MpU KOTOPbIX MPOM3BOAUNUCHL pPaboTbl MO 3aMeHe TEnnoBON
nsonauumn nocne 1988 roga.

OnpepeneHne 4acoBbIX TENMOBbLIX MNOTEPb NPU CPeAHErofoBbIX YCNOBUAX paboThbl
TENMOBOM CEeTU MO HOopMaM TEMfoBbIX MOTEPb OCYLWECTBAAETCA pas3genbHo  Ans
noa3eMHOM N Hag3eMHOW NPOKNagok no popmynam:

ANd  nog3eMHOM  NPOKNagkM CymMMapHo no  nogawwemy u  obpaTtHOMy

Tpybonposoaam:

g)ﬂp "= Z(qﬁwr-[wﬂ) , KKam/qa 9.1)

HOPA

Anga  Haa3eMHou npoknagkn pasgesnibHoO nNo  nogawwemy u 06paTHomy

TpybonpoBogam

Q‘” - Z(qw_n_- L[, xxan/a (9.2)

* HOPM. .
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Q p ‘Z G oo L-f3). xxan/a (9.3)

D ori D oo 4
HOERA . HORM ., O 2

noTepu, onpedesieHHble No HopMam TennosbIx Notepb 1, 2 [ ], [ ] ANSA kaxgoro agnametpa

- yaenbHble (Ha OAWH METP AJMHbI) YacoBble TennoBble

TpybonpoBoaa npu CpeaHerofoBbIX YCNOBMAX paboTbl TEMSIOBOM CETU, ANS MOA3EMHOM
NpoKnagku CymMapHoO no nogatowemy n obpatHoMmy TpybonpoBogam W pasgenbHO Ans
Hag3eMHOW NpoKnaakn, Kkan/(m*y);

L - anvHa TpybonpoBOAOB Ha YyyacTke TEenroBOW CeTUu C OUMETPOM d. s
ABYXTPYOHOM MCUYMCNEHUN NpM NOA3EMHON NpoKnagke n no nogatowlen (obpaTtHON) NMHUN
npwv Hag3eMHOWN Npoknagke, Mm;

B - KO3I(MUUMEHT MECTHbIX TEnnoBbIX MOTEPb, YYUTbIBAKOLIMA TensnoBble NoTepu
apmaTypoln, KomneHcaTtopamu, onopamu. [NpuHMMmaeTca Ona NOA3eMHOW KaHarbHOW W
Hag3eMHOW NMpOoKnagdoK paBHbIM 1,2 npyn anametpax Tpybonposogos Ao 0,15 m u 1,15 npu
Aanametpax 0,15 m 1 6onee, a Takxke Npu Bcex AnameTpax beckaHanbHOW NPOKNaaKu.

3HayeHNs yaenbHbIX 4acoBblX TEMMOBbLIX MOTEPb NPW CPeAHErofoBOW Pa3HOCTU
Temnepartyp CEeTEBOM BOAbl U OKpYXKatoLlen cpeabl (rpyHTa nnu Bosgyxa), OTnn4vatoLLencs
OT 3Ha4yeHun, NPUBEAEHHbIX B HOpMaX, ONpeaensitoTca nytem fMHENHON WHTEepnonAuuun
UInN 3KCTpanonsiummn.

B maremaTtuke mHTEpnonsaumen HasbiBaOT BCAKUMN CNOCOO, C MOMOLLbIO KOTOPOro Mo
Tabnvue, cogepxalle HEeKOTOpble YMCNOBblE AaHHble, MOXHO HaWTU MPOMEXYTOYHbIE
3HayYeHus1, KOTopble HEMNOCPEACTBEHHO B HEWN HE OaHbI.

Hanbonee npocton aBnsieTca NMMHENHas UHTePNonsaLmMs, NpyM KOTOPOW fonyckaeTcs,
4YTO NpupaleHre OyHKUMKU NPonopuUMOHansHO NpupalleHuo aprymeHTa. Ecnv 3agaHHoe
3HavyeHMe X NeXxuT Mexay npveBefeHHbiMn B Tabnuue 3HaveHnsamm X0 m X1 = X0 + h

KOTOPbIM COOTBETCTBYIOT 3Ha4YeHus yHKkuum yo = f(X0) n y1 = f(X1) + D, TO NnpuHUMaIOT:

109)=fixg)+=5=J0 o

XX,

rac l’l A - UHTCPTIOJISILIUOHHAA TTOTIPABKA.

WHTeprnonaumio  npoBoAsAT  Ha  cpedHerogoBytd  TemnepaTypy  BOAbl B
COOTBETCTBYOWEM TpyObOMNpPOBOAE TEMNMOBOM CEeTU WM Ha pPasHOCTb CpeaHerogoBbiX

Temnepatyp BOAbl W TrPyHTa ANA [JaHHOW TennoBowW cetu (UM Ha pasHOCTb
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cpeAHerogoBbIX TemnepaTyp BOAbl B COOTBETCTBYHOLUMX NIMHUAX U OKpY>KatoLero Bo3ayxa
AN JaHHOW TENSOBOW CETH).

CpegHerofoBylo TemnepaTypy OKpyXawlen cpefbl onpedensiT Ha OCHOBaHUU
cCpedHux 3a rofg TemnepaTyp HapyXHOro BO3gyxa W rpyHTa Ha YPOBHE 3anoXeHus
Tpy6onpoBoAoB, NMPUHMMAEMbIX MO KNUMATONOrMYECKUM CrpaBOYHMKAM WUAW NO AaHHbIM
MeTeoponornyeckon craHumn. CpeagHerogoBble TemnepaTypbl BOAbl B nofarowen u
obpaTHOM INUHMSAX TENnnoBOWM CEeTU HaxoaaT Kak cpegHeapudMeTudeckne m3 cpeaHe-
MEeCSAYHbIX TemMnepatyp B COOTBETCTBYWOLUMX NMHMAX 3@ BeCcb nepuod paboTbl ceTn B
TeyeHne roga. CpegHemecsauyHble TemnepaTypbl BOAbl ONpedenstoT no yTBepXAeHHOMY
3KCnnyaTaunoHHOMY TemnepaTypHOMYy rpaduky npu cpegHeMeECsYHOW Temnepartype
HapYy>XHOro Bo3gyxa.

[1ns TennoBbIX ceTen ¢ TeNnoBon n3onauuen yaenbHble YacoBble TEMNSIOBbIE NOTEPU
onpeaensitTcs:

Ana nogsemMHonm nNpoKnagku CymMmapHo no nopawuwemMy u  obpaTHoMy
Tpybornposogam qu-w kkan/(M*4) no coopmyne:

fp.e. f?l

71 T T1 Ao AL

gﬁ.opM - qﬁoj)‘w + (q HOpAL. - g H.Op,u,) ’ H (C)S)
AZLITP- - Ar cp.

1 TZ

roe gm;m-" q'«w- - yAernbHble YacoBble TennoBble NOTEPU CyMMAapPHO MO MogakoLuemy
n obpaTHOMy TpybGonpoBodam Kaxaoro AvameTpa npu ABYX CMEXHbIX (COOTBETCTBEHHO
MeHbLLUeM U GonblleMm, Yem ANs AaHHOW ceTn) TabrMyHbIX 3HAYEHUSX CpeaHEeroaoBOW

pa3HOCTM TeMMepaTyp CETEBOM BOAbI U FPYHTA, Kkan/(M*y);

G g,

Al 7° - 3HayeHuMe cpefHEerofoBOM Pas3sHOCTU TemrnepaTtyp CEeTEBOW BOAbl U FPyHTa

Anga gaHHon Tennoson cetn, °C;
Figh I
Mn}:.’ .i\rr*r;._

cetn) TabnuuyHble 3HAYEeHWs CpeaHEero4oBOM Pa3HOCTU TemnepaTtyp CeTeBOW BOAbl WU

CMeEXHble (COOTBeTCTBeHHO MeHblUee 1 bonblee, Yem Ons AaHHOW

rpyHTa, °C.
3HayeHne cpegHeroqoBOW pas3HOCTM TemnepaTtyp ceteBon BoAabl M rpyHTa N (°C)

onpenenawTca No gopmyre:

__,\;f;f':i“- L -t (9.6)
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op.e. cp.. -
Iae [ . / - CpeOHeroaoBad TeMIleparypa CETE€BOH BOAEBL COOTBETCTBEHHO B ITONARO-
S

IIeM H 0GpaTHOM TPYGOIIPOBOIAX JAaHHOI TEMI0BoH ceTH. °C:

cp.2.
p - 5 - e = (s
I-';J- - CpelHeroI0Basd TeMIIepaTypa TPyHTa Ha TIyOHHE 3aT0/KEeHHA TPyOOIpoBoIoB, “C:

[na Hag3eMHOW nNpoknagku  pasdenbHO Mo nojatwemy U obpaTHomy

{ (
TpybonpoBogam q nopH.n? 4 nopeo. kKaN/(M*4), No dpopmynam:

fc‘p,g'. Z—Tl
Tl . T2 Tl A " cp.n - é cp.A ’
q}f(}}.‘.ﬂ.ﬁ. quopm.u. (q HOPM .H. quop.u.n.) T2 _ e ( )
z\l cp.n. '\l P
cp.z. T1
¥ T2 Tl ')\t cp.o. - r\{ cp.o.

(9.8)

Tl

T2
Afﬂf}.a. - At_{'pﬂ

qHOﬂM a, - q HOPAL Q. + ((1 HOPM.O, - qHOPJ\I.O.)

Tl Tz

¢ 0
roe Lopin” Locpr - yOenbHble 4acoBble TENnoBble MoTepyM MO  MogatoLemy
TpybonpoBoay Ans AaHHOro AnameTpa Mpu OBYX CMEXHbIX (COOTBETCTBEHHO MEHbLUEM W
6onbluem) TabnMyHbIX 3HAYEHUSAX CPpeaHEeroqoBOM pa3HOCTM TeMnepaTyp CEeTEBOW BOAbl U

Hapy>XHOro Bo3ayxa, kkan/(m*y);

.I‘l.l Iz

Dupco.” Doopuc. yAenbHble YacoBble TEMMOBbIE NOTEPM NO oOpaTHOMY TpybGonpoBoay
ANs JAHHOro guameTtpa npu ABYX CMEXHbIX (COOTBETCTBEHHO MEHbLUEM U Oonbluem)
TabnMYHbIX 3HaYEHNSIX CPEAHEr0A0BON PA3HOCTM TEMNepaTyp CETEBOW BOAbI U HAPYXKHOMO

BO3ayxa, kkan/(M*y);

a3 AT 3
[ cfr2.

AL g > Al g cpeaHerofoBas pasHOCTb TemnepaTyp COOTBETCTBEHHO CETEeBOW
BoObl B nogawllieM M obGpaTHOM TpyGomnpoBodax W HapyXHOro Bo3dyxa Anst AaHHOM

Tennoson cetn,’C;

Tl T2

')\tr""""- '\'r - - CMEeXHble TabnuyHble 3Ha4YeHust (COOTBeTCTBeHHO MeHbllee U

Oonbllee) CcpeaHerogoBOW pas3HOCTM TemnepaTtyp CeTEeBOM BOAbl B MOAAOLLEM

TpybonpoBoae n HapyXHoro Bo3ayxa, °C;

Tl T2

.i\rrﬂ.e._ r\rr'n 0.
- CMeXHble Ta6J'II/I‘-IHbIe 3HaA4YeHnd (COOTBeTCTBeHHO MeHblLlee W«

Gonbluee) CcpeaHerofoBOM pasHOCTM TemnepaTyp CeTeBOM BoAbl B 0GpaTHOM

TpybonpoBoae n HapyXHoro Bo3ayxa, °C;
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CpeaHeroaoBble 3HaYeHus pasHOCTM  TemnepaTyp  Ans noaatoLLero

O [ LT

f oo AL
Alepn u’“’ “ TpybonpoBoOoB  onpedensieTca  Kak  pa3HOCTb  COOTBETCTBYHLLMX

cp. [ LI

'(n. : !‘a_

CpeAHerofoBbIX TemnepaTyp CeTeBOW BOAbl

rtp.,'..

Hapy>HOro Bosgyxa " «

MW cpegHerofoBoW TemnepaTtypbl

OnpepneneHne 4acoBbIX TEMNSIOBbLIX NOTEPb TEMSIOBLIMU CETAMMU, TEMNNOU3ONALMOHHLIE
KOHCTPYKLMM KOTOPbIX BbIMNOSIHEHbI B COOTBETCTBUM C HOPMaMu, MNPUHUMUNUANBHO He
OTNIMYaeTCs OT BbILUENPUBEAEHHOTO.

B 10 ke Bpemsi npu pabote ¢ HopMamu HEOOXOANMMO YyYMTbIBaATb CreaytoLLee.

Hopmbl npvBeaeHbl pa3genbHO A8 TENIOBLIX CETEN C YNCIIOM YacoB paboThbl B rog
6onee 5000, a Takke 5000 n meHee;

[na nog3eMHOM NPOKNagkM TEMMOBbIX CETEN HOPMbl NMPUBEAEHbI pa3genbHO Ans
KaHanbHOM 1 BeckaHanbHOM NPOKagok;

Hopmbl npuBedeHbl Ansi abConoTHbIX 3HAYEHUW CpedHerogoBbIX TemnepaTtyp
ceTeBOM BOAbI B nogawuwem wu obpaTHom TpybonpoBodax, a He AnNA pasHOCTU
CpeAHerogoBbIX TEMMNEpPATyp CETEBON BOAbI M OKPYXKatoLLEN Cpeabl;

YaenbHble TennoBble NOTEPU AN Y4acTKOB NOA3EMHON KaHanbHOW U 6eckaHanbHOM
NpoKNagoK Ans Kaxaoro guamerpa TpybonpoBoda HaxXOAATCA MyTeM CYMMWMPOBAHUSA
TEnnoBbIX NOTEPb, ONpeaeneHHbIX N0 HOpMaM pas3denbHo AnA nogatolwero u obpaTHoro

Tpy6onpoBoaos.

cp.& ol

'(n, : !o_

KaK cpegHee 3Ha4deHue n3 oxunaaemblX cpeaHeMeCAYHbIX 3Ha4YeHnn TemMmnepartypbl BOObl

CpeaHerooBoe 3Ha4YeHne TeMnepaTypbl CeTeBOW BOAb! onpeaensieTcs
No MPUHATOMY TemnepaTypHOMY rpaduKky perynupoBaHusi  OTrycka  TennoThbl,
COOTBETCTBYIOLUMX OXNOAEMbIM 3HAYEHUSIM TemnepaTypbl Hapy>XHOro BO3[yxa 3a BecCb
nepvog paboTbl TEMMOBOWN ceTu B TeyeHue roga. Oxuagaemble cpeaHeMEecsYHble 3Ha4YeHUs
TemMnepaTypbl HapYyXHOro BO3dyXa W rpyHTa onpenensiioTcs Kak CpefdHue 3HayYeHus u3s
COOTBETCTBYILUMX CTATUCTUYECKMX KIMMATONOMMYECKUX 3HAYEHUI 3a nocrnegHne 5 neTt no
AaHHbIM  MECTHOW  MEeTEeOpOsriorMYyeckorn CTaHUMUM WAM N0 KIUMaTONOrM4yecknm

cnpaBOYHUKaM.
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CEL

!- .

3Ha4YeHne M3 OXMOAEMbIX CPeQHEMECSYHbIX 3HAYEHMI TemnepaTypbl FPyHTa Ha rnyouHe

CpenHeroqoBoe 3Ha4yeHne Temnepartypbl rpyHTa onpefensdeTca kak cpegHee
3aneraHunsa TpybonpoBoaos.

lMpumep 1

Hantn HOpMy nNNOTHOCTM TENMOBOrO MOTOKA 4epe3 MOBEPXHOCTb W30MsUMK
nogatowiero Tpybonposoga npu Hag3eMHOM MpoKNagke Ha OTKPbITOM BO34yxe Mpu vucne
yacoB paboTtbl B rog 6onee 5000 4. YcnoBHbIN agnameTp nogatowiero Tpydonposoga 200
Mm. CpegHerogoBas Temnepartypa TENOHOCUMTENS B NOAAOLLEM

Tpybonpooae Tennoson cetn = 70 °C.

3HayeHMe HOPMbI MMOTHOCTU TEMnoBOro MOTOKa Do n, onpegensieMm nytem
VHTEPMONAUMN MexXay TabnyHbIMU 3HAYEHUSAMU HOPM MIIOTHOCTY TEMOBOro MoToKa Ars
nopatoLero Tpy6onposoaa npu pasHocTax Temnepatyp 50 1 100 °C.
71 1 T2 T
Do = 25,8 Kkkan/(4*m) npm ':\f”"”'z 50°C u Qiopin - 45,58 kxan/(u*m) npu A =
100 °C.
Moactaensigs B doopmyny (55) COOTBETCTBYKOLME 3HAYEHUS] CPEAHErofoBbIX

TemMmnepartyp TenjyioHOCUTENA U HOPM MJIOTHOCTU TEMJIOBOIO NOTOKa NoJIy4YnM:
70 =50

H_ 25}8'1 " m = 33: T]. :J_. CEEAn (114:1'-1]

L.
L

=258+ (4
{'Yr-:;:p.tr..rj. 2 !

G
roe [““""""”' - HOpMa MJIOTHOCTU TenrioBoro noToka AJiA pr60|'|pOBO,El,a OnameTpom

200 MM npu cpegHerogoBon TemnepaTtype TeNfoHOCUTENs B nogatwiem Tpybonposoae
op.2.
TENnnoBOW CeTu Ah;_n_ =70 °C;

e

(
L sopscn. - HOopMa MMOTHOCTM TEMnoBOro MNoToka AnA nopawuwero Tpybonposoaa

Anametpom 200 MM npu cpedHerofoBOM TemrepaType TensioHOCUTENS B MoAaroLllem

T2
TpybonpoBoae TeNNoOBOWN CETH Al pn = 100 °C;
T
{
D opin. HOpMa nMMOTHOCTU TEMNNOBOro MOTOKa ANns nogatowero TpybonpoBoaa
AnameTtpom 200 MM nNpu cpedHerogoBOM TemnepaType TennoHocuTena B nojarollem

|
TpybonpoBoae TennoBon ceTn AT o = 50 °C;
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cpaa.

Al 7R -cpefHerogoBasi TeMmnepartypa TensioHoCUTeNs B nojawowem Tpybonposoge
JaHHon Tennosown cetun °C.

lpumep 2

Hantm cymmapHyo HOpMYy MfOTHOCTM TEMNOBOrO MOTOKA Yepe3 MNOBEPXHOCTb
n3onaumm OByXTPyOHOM TEnnoBoWM ceTu npu noa3emMHon OeckaHanbHOW Mpoknagke wm
yncne yacoB paboTbl B rog 6onee 5000 4. YcnoBHbIM AnamMeTp nogawowero u obpaTHoro

Tpybonposoga 200 mm. CpegHerogoBas TemnepaTtypa TEMSIOHOCUTENsSI B MOAaoLLEM

TpyGonposoae , M w0 = 40°C,
CymmapHass Hopma nnoTHOCTM And nojawouwero m obpartHoro Tpybonposoaa
i
TENMoOBOM CEeTU CO CpeAaHerooBbiMW TemnepaTypamu TeI'IJ'IOHOCI/ITeJ'IFI:'J\f Pn =65 °C

1
q RORMN ¥ - q;'lﬂ-:"“ N q”a-'""p

Tl
-J\\rc'-a..u.
n =50 °C,
18).

CymmapHass Hopma nnoTHOCTM Ana nogatouwero m obpartHoro Tpybonposoga

=28,38 + 19,78 = 48,16 kkan/(4*m) (cm. Tabnuua

T3
TENMOBON CETUM CO CpeaHerofoBbIMM TemnepaTypaMu TEMNOHOCUTENS Al epn = 90 °C u
T2z

- (f o = Jll"p H +g:l-a“o
,‘\r(-;a..-)_ :50 OC, R # )

MHTepnonauuoHHas ¢opmyna (54) ana onpegeneHnss CyMMapHON HOPMbl MIIOTHOCTU

=42,14 + 16,34 = 58,48 «kkan/(4*m).

MO YA

TEnnoBoro rnoToka *,, OyaeT numeTb BUA:

T T2 |
q””ﬂ':“"'”-"""- - q AP RS * {\q HOPM UM N q RO C VA ) ‘
op.z, o T TI
A[ . + _\A( poe Ar ap.n. + _H\J ep.0.
2 2

Tz iz b = Tl ['\U"';)

,‘\T-_—p,“, + \r._# o, _ .\r.;-;;,“, + ,'\r('p,(.,

2 7
F e

MogctaBnas B copmyny (59) coOOTBETCTBYKOLWIMNE 3HAYEHUA CpPeaHEerogoBbIX

TemMmnepartyp TenJiIoHOCUTENTA U HOPM MJIOTHOCTK TEMJIOBOIo NOTOKa NnoJ1y4ynm:
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70+40 65+50
2 ., .
50450 65430 0000, KKAT/(TIM)

2 2

q =48,16+ (58, 48 -48.16)-
HOPM.CYM.

Hopmupyemble 3KcnnyaTaumoHHbIe yacoBble Tennosble notepu npwv
cpeQHeMecCsiYHbIX ycrnoBusix paboTbl TENNOBOM ceTu (MNN CpeaHux ycrnoBusix paboTbl 3a
nepuopg) onpenensitoTca:

AN y4acTKOB MOA3EMHON MPOKMNagkM CymMMapHO Mo nogawuiemy u obpaTHomy
cp .. npuod)

TpybonpoBogam Qa no dpopmyne:

Cp. M. e PUod ) epAliepliod) o cp.(nepHoo)

s

Qc,u..u.m,uuou) _ Q:p,zj ' ltn_ o ) ap . ({) 10\)
- ned. c Hops. ep-

2. P2 my L CPE
[u. +Io. = I:p.
HOpMaTI/IBHoe, 4acoBOE€ 3Ha4YeHue TernsoBbIX NoTepb 4Yepel3 Tennon3onALUNOHHYIO

Q ¢

KOHCTPYKUMKO NOoAaWUNX = reirlA O6paTHbIX - nod.c. pr6OI'IpOBO)J,OB TENnoBoN ceTn npu

noa3emHom NPoKragke Aonyckaetca onpenendartb no cbopmynaM npmBeaeHHbIM B

Q oo 0,3- Q e Jkan/a (9.12)

nod.

Q | _ (]p 7 . Qcp.m.(npuod] ’ l ‘Kaﬂfq (()1 ])

oo rged )
[ns y4acTkoB Hag3eMHOW NPOKNagKky pasfenbHO No nogatowemy — “7" "
e [ Hpiod )
obpaTtHomy TpybonpoBogam g #ad.0 kan/y no doopmynam:
fcp..w.l'nepuoé) cp. M neplod )
cp.at npuod ) op.e. -
: H. 2. o)
Q - - Q = cp.2. Ep..ﬂ.. (9 1‘))
nad.n. HOPM. M. o
Z n. le.
l cp.a (Repluod) cp . Repued )
— CP.AL [ Bpuod ) op.z. A -
R0 E— 01
CHad.o. - HOPM.O. ep-e. o €p-2-
[, ~1.
op. A Repuod) oL e
ZL’-'- P o - OXunpgaewmble cpegHemMecdA4dHble (I/IJ'II/I cpeaHune 3a I'Iepl/lo,u,)

3HA4YeHnda Temnepartyp CeTeBOM BOAbl COOTBETCTBEHHO B MoAdalOLEM W O6paTHOM

TpybonpoBogax TeNMOBOW ceTU No TemnepaTtypHomy rpaduky, °C;
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g oM nepaeo) g neprod)

OF T e - OXungaemble cpegHeMecsayvHble (UM cpedHue 3a nepuon)

TemnepaTypbl COOTBETCTBEHHO TrpyHTa Ha rnybuHe 3anoxeHuss TpybonpoBoaoB W
Hapy»Horo so3ayxa, °C.

15.9 OnpepgeneHne 4acoBbiX yAenbHbIX TeMMOBbIX NOTEpPb Ha
OCHOBaHUM pacyeTa

PacueT ans nogseMHoun KaHanbHOW NPoKnagku

Tepmuyeckoe CcOMpoTUBIEHNE U3ONAUMK nogawolero ~ “" 1 obpaTHoro R..

TpybonpoBoaa onpeaenseTcs no hopmynam:

2.5
In(l+ é”-)
R..= 2 (M*°C)/BT (10.1)

2 e ﬂ'm.n. ' k AH.

2-5
In(l+ = o)
d.

2.ﬁ'ﬂm.o,'kﬂ,.o.

R..=

, (M*°C)/BT (10.2)

e d e d , - HAPY/KHBIC THAMETPEI IOTAIOIIETO 1 0GPATHOTO TPyGONpPOBOJOB, M:
5 . (3‘ - Toniuuma H30]IAIIHH MOIAI0MIETO H 0GPATHOTO TPYGOMPOBOIOB, M;

/‘L . ;L - K03 (DHITHEHT TETUIONPOBOIHOCTH H30/LAIIHI IIOJAROIIET0 H 0GPATHOTO TPY30-
W3 . Wr.o.
npoBojoB, BT /(M*°C), (IIpmnoxenue 4).

k’m . k - TIOTPABOYHBIH KO3 HITHEHT XapaKTePH3YIOMIHI COCTOSHHE H30MAIH T4 T10-
TAOIIET0 H oﬁpamoro TpyGOMpPOBOI0B, IPHEAMATCA 0 Tadmmile [TpriokeHns 4.
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TepMVI‘-IeCKoe cornpoTumBiieHne Teryiootgad4ye OT TMOBEPXHOCTU U3OJTMPOBAHHOIO

TpyGonpoBoda B BO3A4ylIHOE MPOCTPAHCTBO KaHana oT no,qarou.teroRW-"- n u

R

obpaTtHoro™ “**“ o TpybonpoBoAoB onpeaensieTcs no opmMmynam:

1
A, S
3 1

T +2:5)

(M*°C)/Br  (10.3)

RP.O.?.H.

R... (M*CYBr  (10.4)

rme @ - KO3(hPUUMEHT TennooTaaym OT HapPY>XHOM MNOBEPXHOCTU U30NALMK
TpybonpoBoaa K BO34yXy KaHana, NpuHMMaeTcs cornacHo pasHbiM 8 BT /(M2*°C).
TepMmunyeckoe conpoTuBIieHME TennooTgade OT BO3dyxa B KaHane K [pyHTY

onpeaensieTcs no opmyne:

KaH ., l . " . ) _
RGO?. == 3 - (1\1}.{0(-/,\)/]3‘1. (J.O))
7r a €. ' d IHE.
roe (<~ KoahpULMEHT TENooTAAYM OT BO3AyXa B KaHarne K rpyHTy, nMpuHMMaeTcs

cornacHo Hopmam paeHbiM 8 BT /(M2*°C).

d.—m-aksmaaneHTHblﬁ AnameTp ceyYeHus kaHana B cBeTy (M), onpedensiemMblin Mo
dopmyne:
2.b-h

| S (10.6)
d.me.. b-}-/’l

roe b - wupuHa kaHana, M; h - BblcoTa KaHana, Mm.

Tepmuyeckoe ConpoTMBIEHNE MaccuBa rpyHTa ~ onpeaenseTcs no opmMyne:

H [ h
In| 3,5 0
LAbh
RW =— 7 ~, (M*°C)/Br (10.7)
& )
1 -(5,7+0,5-+)
A G T+0, o

roe ‘2‘91’- - KO3 PUUMEHT TennonpoBOAHOCTU rpyHTa, BT / (M*°C);
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H- rnybuHa 3anoxeHnsa go ocu TpybonpoBoaoB, M.
TemnepaTypa Bo3ayxa B kaHane onpegensercs no popmyne:
epe. ope. op.s
an, + l(o‘ [.:p

Kad

r - RNS.)J. + Reoﬁ'.n. RHI}'.O. + R@OS‘.C‘ RG’C‘)O R\:p
- xan. l l l

. °C (10.8)

RaH.

+
RH’I.N. + Rﬂ()’i,l!. Rll?,(/. + Rm’;‘z.o RG’O'IG R P

Cpeﬂ,HeFO,D,OBble YacoBble YyAellbHble TersyoBble MOTEPU (11 onpegenarTca no

dopmyne:

cp .z

g =0.86 P

e R "!:’3"?:{':'. + R 20

¢

. Kram/(m*a)  (10.9)

CpegHerofoBble 4acoBble TeEMnoBble MOTepuM Mo nofawlweMmy TpyGonposoay

onpeaensTcs no opmyne:

O ~07Y(q L-f) ware 1010

Cpep,Hero,u,osble yacosble Tenrosble notrepyn no obpatHomy TpybonpoBoay
onpegensTca no opmyne:

Q) qj'_P_ =0.,3- Z qu_. L ,ﬂ) Ckxam/m o (10.11)

©opac.o.

Pacuet ans nogsemHon 6eckaHanbHOW NpoKnagku

Tepmuyeckoe cCOnpoTUBMAEHME M3ONALUK nogatowiero n obpatHoro TpybonpoBoaa
onpegensetca no popmynam (65), (66).

Tepmuyeckoe CcOMNpPOTMBIIEHME MaccuBa rpyHTa Ans nogawuwero M obpatHoro

Tpy6GonpoBoaoB onpeaenseTca no opMynam:
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i 4-H
d”"i‘z'é‘)“
274,

4. H

In| ———————

d0_+2.50.

— 2, *0 1 .
R,.= 27 ] ., (*°C)/Br (10.13)
2p.

It

R..= . (M*°C)Y/Br  (10.12)

H - rny6|/|Ha 3anoxeHunda 00 OCH pr6OI'IpOBOD,OB, M.
TepMI/IquKOG conpoTuBrnieHne, ydutbiBawlwiee B3aMMHOE BJIMAHME nNnogawwero u

obpaTtHoro TpybonpoBoaoB onpeaensieTcs no gopmMynam:

2-H
A . |
R ™ , (M*°C)/Br (10.14)

2-72'%”17_

rae s - paccTosiHMe Mexay ocsiMy TpybonpoBoaos, M.

In |1+

Tepmuyeckoe conpoTMBIEHNE U30NAUMM Nodarollero n 1 obpaTtHoro TpyGonposoaa

onpeaensieTca no oopmyrnam:

o
In(1+ —5 1)

) 2 .72- ‘ﬂ/uy.n,. k,i.n. ’

R... (M*°C)/Br (10.15)
2.
In(1+ 5‘*)

_ s (*CYBr  (10.16)
}e u3.0. 2T ﬂ o k A.o. ( | ( |

/LE Lo ﬂm " K03((pHITHEHT TEILTOMPOBOIHOCTH MOJAIONIET0 H 06PaTHOTO TPYGOIMPOROIOB.
Bt /(M*°C).

A’ P k 4.~ TOTPABOYHELT KO3 QHIMHEHT, XAPAKTEPH3YIOMIHI COCTOAHIE H30TALMHH 111
<A A0
TIOJIAFOIIETO H 0GPAaTHOTO TPYGOMPOBOIOB, MPHHUMALTCA MO Tadmume [TpHToKeHHs 4.

e d L2 d - HADYJKHBIC THAMETPBI MOJAKOIIETO H 0GPATHOTO TPYGOIPOBOIOB, M:

5 n? 5 o TOINTHHA H30TAIHH IIOTAI0IETO H Oﬁ]]EiTHOFO T]]}f'ﬁDH])DED,IDE. M.
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q
pacal

Cpep,Hero,qosble YyacoBble yAersibHble Tennosble MnoTepn nogarvLlero

{ J".I'Jf ]

obpaTtHoro a TpybonpoBoaoB onpeaensaTcsa no opmynam (kkan/(m*y) ):

q “ — O: 86 . (f 1. _fp ) ’ (R H3.0. + R .-"p.o.-) - (fo - T 2. 2) ) R BIUAH. ) (l 01 7)
e (R #3 .1, + R .?p.n.-) ’ (R #3.0. + R .?p.o.-) - R GANAH.

cp.o. cp.e p Lo 2= opLa.
rg — (3,36 (ro _r.°p. )'(‘[ews.n._F Iezp.n.)_(rn_ _Z.ep. ?)‘leeﬂwzﬁ- X (lOIS)BOHy
0 paee (R H3.H. + R ) ’ (R 3.0, + R JPU) o R ;."IMEH.

ep.e. w ‘
me-.n. = Z(qmn. . Ln. ), xxan/a (10.19)

Cpe,El,HeFO,D,OBbIe YyacoBble TernsioBble nMnoTepn no o6paTHomy pr6OI'IpOBO,EI,y

onpenenarTcs No opmyre:

ep .. .
= : - ckasr/a (10.20
QP”‘:-C"- Z (q pac.o. [‘r . ﬁ\) » KiaJl/H ( )

rae / . ]~ -ANvHa noAaiollero n oGparHoro Tpy6onpoeoaa, M.

Pacyem 0Onsi Ha03eMHOU NPoKadKu
CpeaHerogoBble 4YacoBble yAenbHble TEMMOBble MOTEPM MoAaloLlero n obpaTHoro

TpybonpoBoaa onpefenstotca no popmyne (kkan/(M*v)):

?Z- o cp.2. _ cp.2.
g =086 . ¢, ~tu) . (102D
pac.a. ) 2 . é
In(l+——2%)
P 1
. : 390
2 ) i W3 . k AH. a WL ) (d H. + 2 ) (S .rc.)
72_ . - cp.é. _ cp.a.

g =086 . ?
1 prc.o. 2 {5 R

1 1 _
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op.2.

g0z, - CDEQHErogoBas TeMnepartypa HapyxHoro Bosayxa, °C;

X ..

" -KO3PUUMEHT TennootTaaym OT MOBEPXHOCTU M3ONALMM K OKpyXKakoLlemy

BO34YyXy, MOXeT npuHumMaTtbcs ot 6 BT/(M2*°C) npu manbiX 3Ha4YeHUsX CKOPOCTU BeTpa U

KoadhdumumMeHTa U3ny4eHnsa NoKPOBHOro crnos nsonsauum o 29 Bt/(m2*°C)
CpenHerofoBble 4acoBble TernmnoBble MOTepu MO nojawlwemy TpybonpoBoay

onpeaensTcs no opmyne:

QW' = Z(C] [, B), kkan/g (10.23)

pac.n. pac.i.

CpegHerofoBble 4acoBble TenmnoBble noTepu no obpaTtHoMmy Tpybonposoay

onpegendarTcsa no (bopmyne:

Q‘l"-“' _ Z (({ - 0_*;3')_‘ KKaJ1/1 (10.24)

pac.o. pac.o.

MpuMeydaHue: t; - cpegHsa TemnepaTypa TenNom3onsaumMoHHoro cros, °C

(g + 40)
2

roe t-— temnepartypa TennoHocuTens.

[+™

15.10 OnpepeneHue Konu4yecTtBa Tenna, TepsemMoro c
HenpousBoAuUTeNbHbLIMU NOTEPAMU

BenuunHa HenponsBoguMTenbHOM HOPMATUBHOW YaCOBOW YTEYKU, T/4 U3 noAaroLLero

1 obpaTHOro TpybonpoBOAOB TEMNMOBOW CETH onpeaenseTcs no gopmMynam:
NGy =@V, - 107 1/ (11.1)
NG = V- 0107, 1/ (11.2)
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AR .
r,qeLn-""e--- obbeMm ceTeBon BoAbl B nojawowemM u obpaTtHoM TpybonpoBoagax

TEennoBoun ceTun, m3;

(a - Hopmupyemas yTedka ceteBou Boabl M3/(4*m3); ycTaHaBnuBaetca [1TO He
6onee 0,25% B Yyac oT obbema ceTeBOM BOAbI B TENSIOBOM CETU N NMPUCOELAMHEHHbIX K HEWN
cuctem TennonoTtpebnernna (0,0025 m3/(4*m3)). [Ons KOHKPETHOM TEensioBOM ceTu 3TOT
NPOUEHT YyCTaHaBnMBaeTCA B pasMepe, He MpeBbllaloweM YKasaHHOro 3HayYeHus,
PYKOBOACTBOM NpPeAnpuUsaTUS Ha OCHOBaHMWM aHanu3a CTaTUCTUKU (haKTUYeCKUX MoTepb
CeTeBON BOAbI;

P - CpeaHsas NnoTHOCTb BoAabl (Kr/M3), onpedenseTrcs npu cpegHen TtemnepaType

Tt T
TENMoOHOCUTENSA Ha BXOAE U BbIXxo4e U3 y4acTka TenrnoBou cetTn " - |

PacueTHbI pacxoa BoAbl ANs NOANUTKU TENNOBbLIX ceTen B cooTBeTcTBUM co CHul
2.04.07-86* npuHumaeTcs:

B 3akpbITbIX cnucteMax TennocHabXeHust - YNCNeHHO paBHbIM 0,75 % dhakTU4ecKkoro
obbema BoAbl B TpybonpoBoAax TEMSIOBbIX CETEN U MPUCOELAMHEHHbIX K HUM cucTtemax
OTOMNMEHUS U BEHTUNAUMM 30aHui. [pn 3TOM ANSA y4acTKOB TENnoBbIX ceTen ANMMHHON
bonee 5 KM OT MUCTOYHMKOB TennoTbl 6e3 pacnpeneneHns TennoTbl pacyeTHbIM pacxos
BOAbl Ha noanutky crnegyeT npuHumaTtb paBHbiM 0,5 % obbema BoObl B 3TUX

TpybonpoBogax, T.e.:

AG ymme =0,005-V, - 0107 1/ (11.3)

roe - 0,005 - Hopma yTeuyku, Ans y4acTKoB TEeNnSoBbIX ceTen ANNHHOM 6onee 5 KM oT
NCTOYHMKOB TennoTbl 6e3 pacnpeaenexHust Tennotbl M3/(4*m3).

B OTKpbITbIX cUCTEMax TennocHabXeHUs - paBHbIM pac4eTHOMY CpeAHeMy pacxogy
BOAbl Ha ropsiyee BogocHabxeHue ¢ koadpdpumumentom 1,2 nnwoc 0,75 % dakTnyeckoro
obbema BoAbl B TpybOnpoBoAax TEMMOBbLIX CETEN U MPUCOELAMHEHHbIX K HUM cucTtemax
OTOMSIEHNS, BEHTUNALMM 34aHWA U ropsidero BogocHabxeHus 3gadHun. [Mpu aTtom Ans
y4yaCTKOB TennoBbIX ceTen AnuHHOM ©Gonee 5 KM OT WUCTOYHMKOB TennoTbl 6e3
pacnpefeneHns TennoTbl pacyeTHbIN pacxod BOAbl Ha MOAMNWUTKY criedyeT MpUHUMAaTb
paBHbIM 0,5 % obbema Boabl B 3TUX Tpybonposoax;

[na oTaenbHbIX TENnoBbIX CeTer ropsvero BoAoCHabXeHus npu Hanuuum 6akos-
aKKyMynaToOpoOB - paBHbIM pacyeTHOMY CpedHeMy pacxody BOObl Ha ropsiyee

BOAOCHabxeHne ¢ ko3dduumeHTom 1,2; npu OTCYyTCTBMM GakoB - MO MakCMManbHOMY
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pacxogy BOAbl Ha ropsiyee BopocHabxeHume nnwc (B oboux cnydasix) 0,75 %
dakTnyeckoro obvema Bogbl B TpybonpoBogax TEMNOBbIX CETEM U MPUCOEAMHEHHBIX K
HMM CUCTEMax ropsiyero BogoCHabXeHns 3a4aHui.
O6bem nopatowlero n obpatHoro TpybonpoBOAOB TEMNMOBOW CETU onpeensieTcs no
dopmyrnam:
TN,
o =ZDz L

4 I v.A n.

T i, |
V. = Dz L, v 115

vy (11.4)

roe Vi Vo YCIMOBHbIN AnMaMeTp (BHYTPEHHUM OMaMeTp) nogarowiero m obpartHoro

Tpy6onpoBsoaa, Mm;

!‘s--* L. ANIMHa COOTBETCTBEHHO nofatoLlero n obpaTtHoro Tpybonposoaa, Mm;
m™=3,14;
BenununHa HenpousBoAUTENbHBLIX HOPMATMBHLIX YacoBblX MoTepb, [kan/y K3
nogatoilero n obpaTHoro TpybonpoBoAOB TENMOBOW CETU onpeaensieTca no popmynam:

"!\va.n. =C- "!\C.Vm-”- ' (% - rxe.) -10 ’ > (] 1 6)

AQ :C'AG;W.G_-(%—lm)'l(l‘j, (11.7)

2o,

roe ¢ - yaenbHas TenfI0EMKOCTb CETEBOM BOAbI, NpuHMMaeTcs pasHon 1 kkan/(kr*°C);

- - TeMnepartypa xonogHon sogonpoeoaHou sogsbl, °C;

[ y y
Lex. Zev. - TEMNEPATYpPa CETEBOMN BOAbl COOTBETCTBEHHO Ha BXOoAe B nogarwoLlunn um

obpaTtHbIn TpybonpoBoabl Tennoson cetu, °C;

7. y
lewe. = " Zemy. - TeMmnepaTypa CeTEBOW BOAbl COOTBETCTBEHHO Ha BbIXOAE W3
nogatoero n obpaTtHoro Tpybonposoaos Tennosou cetun, °C.
BenuunHa HenpousBoguTenbHOM HOPMATUBHOW YaCOBOW YTEYKM U3  CUCTEMBI

TennonoTpebneHns onpeaensietTcs no popmyne:

A(} yoLcue, — a N V

CUHC.

, 'pllO""‘, a  (11.8)
roe Vier obbem cuctembl TennonotTpebnexHms, m3.

p - NNOTHOCTb BOAbI (Kr/M3) Npu cpegHen TemnepaTtype TeNIOHOCUTENS

(70t720)
o= :
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O6bem BHYTPEHHUX CUCTEM TensnonoTpebneHns (szi ) AOSXEH ObITb paccymTaH npwu
NPOEKTUPOBaAHMM CUCTEM UCXOOA U3 ycTaHasnueaemoro obopyaoaHus. lNMpu oTcyTCcTBUK
B nNpoekTe AaHHblX 06 00beMe BHYTPEHHMX CUCTEM TeMNnonoTpebneHnd, a Takke B
cnydvae, Korga ycTaHOBIeHHoe 060pyaoBaHNE HE COOTBETCTBYET NPOEKTY 06bEM CUCTEMDI
MOXHO OMnpeaennTb No criegyoLlen 3aBUCUMMOCTMU:

Vien =0 V.32, (11.9)
nqeggﬂﬂ--paCHeTHaﬂTEHHOBaﬂlﬁﬂpySmaCMCTeMbITGHHOHOTpe6ﬂeHMﬂ,rKaﬂﬁL

V- yaenbHbln 06beM BOAbl, NPYHMMAEMbIA B 3aBMCUMOCTM OT BMAA OCHOBHOIO
TennonoTtpebnatwero obopyagosaHud, (M3*4)/Ikan.

YaenbHbih 06bem BoAbl (V) Ha 3anofHEHNE MECTHbIX CUCTEM ropsvero

BOAOCHAOXEHNs Npu  OTKPbITOW cUCTeMe TenmnocHabxeHus onpegensietca  um3
pacyeTa 6 (M3*4)/['kan cpegHeYacoBOW pacyeTHOW Harpysku ropsiiero BogoCHabXeHns.

Mpn OTCYTCTBMM [aHHbIX O TuMe HarpeBaTenbHbIX NPUBOPOB [OnycKkaeTcs
NpYHMMaTb OPUEHTUPOBOYHO YAerbHbI 00beM BOAbl Ha HaMOMHEHWE MECTHbIX CUCTEM
OTONNEHMS 34aHu No Bcemy o0bbemMy B pasmepe 30 (mM3*4)/kan CyMMapHOro pacyeTHOro
4acoBOro pacxofga Tenna Ha oTonneHuMe U BeHTUnsaum. («MeTogudeckne ykasaHust Mo
onpedeneHnto pacxo4oB TOMMAMBaA M BOAbl Ha BblipaboOTKy Tenna OTONUTENbHbIMU
KOTENbHbIMW KOMMYHarbHbIX TEnnosHepreTu4eckux npeanpusatui»). B cnydae, korga
AaHHble O Tune HarpeBaTenbHbIX MPMOOPOB WM3BECTHbI, yAenbHbli 06beM BOAbl Ha

HanosIHEHNWe MECTHbIX CUCTeM OoTonneHus 3gaHnn B (M3*4)/[kan MOXHO onpeensTb no

Tabnuue .

Tabnuua 15.8 - YpenbHbIh o6beM Boabl (M3*4)/[kan B cucTemMax TensonoTpeGrneHus npu pasfnuyvHbIX

nepenapgax temnepaTtyp B 3aBUCMMOCTU OT TUNa TEI'IHOI'IOTPQGHHPOI.I.IMX cuncrtem

Mepenap TemnepaTtyp BoAbl B cUcTeme Te nnonotpe 6nexwusn,°C
Tun TennonoTpebnsowen cucTemMbl

95-70 110-70 130-70 140-70 150-70 180-70

C pagmatopamu BbicoTon 500 MM 19,5 17,6 15,1 14,6 13,3 11,1

C pagmatopamu BbicoTon 1000 MM 31 28,2 24,2 23,2 21,6 18,2
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C pebpucTtbiMu Tpy6amm 14,2 12,5 10,8 10,4 9,2 8,0

C KOHBEKTOPaMM NIMHTYCHbIMM 1 56 5 43 41 3.7 3.2
HanosbHON CUCTEMON

C pernctpamu 13 rnagkmx Tpy6 37 32 27 26 24 22,6

OTonNUTENBLHO-BEHTUMALMOHHANA cucTema, 85 75 6.5 6 55 44

o6opyaoBaHHas kanopudepamm

BenunuunHa Henpon3BoanTENIbHbIX HOPMATUBHbLIX 4YaCOBbIX MOTEPb, kan/y nu3 cucrtem
TGI'IJ'IOI'IOTpGGJ'IeHI/IFI onpegendeTtcd no cbopmyne:

AQym.:‘w. =C- AGym.em. : (% - f_m_) 10 : . (l l. 10\)

&

rae 7.7, - Temnepartypa BoAbl Ha BXOAE U BbIXOAE U3 CUCTEMbI oTonneHus, °C.

15.11 TMoa6op HacocHOro o6opyaoOBaHNA U PEXUMbI ero paboTbl

Tunbl Hacocoe TIpuMeHsieMbIX 8 cucmeMax UeHmpasiu308aHHO20
mennocHabxxeHus1 KoHconbHble anekmpoHacocbl munoe KM, K, KM-PI1, KMJ1, KMC,
CH

[MepekaunBaemass cpega: Boga nNUTbEBAss W NPOMbILWIIEHHO-XO3NCTBEHHOIO
Ha3Ha4YeHMUs1 C COAEpXXaHMEeM MexaHW4eckux npumecen He Gonee 0,1% no obbemy,
pasmepom He 6onee 0,2 mm, ¢ TemnepaTtypon oT 0 °C go +105 °C, a Takke Opyrux
XNOKOCTEWN, CXOAHbIX C BOAOW MO MIOTHOCTU, BA3KOCTU U XUMUYECKON aKTUBHOCTW.

YnnoTtHeHve Bana: OAWHapHOe TOopuoBOe YNIIOTHEHME - B Mapke uHAaekc "B
N3bbiTouHOE OaBneHne Ha Bxode B Hacoc Ao 8,0 krc/cm2.

BapuaHTbl ncnonHeHma HacocoB: O6peska a - obecneunBaetr paboTy Hacoca B
cpeaHen yactm nonsa G-H; 6, B - o6ecneuymBaeT paboTy Hacoca B HWXHen Yactu nonsa G-H;
4 - obecneunBaeTt paboTy Hacoca C HarNnoOPOM Bbille HOMUHATBHOrO.

[MpoTo4Hasa YyacTb HACOCOB BbIMOTHEHA N3 CEPOTO YyryHa.

lpumeyaHue:

1.YcnosHoe obosHa4yeHue KM50-32-125a/2-5-Y3.

rae: KM - Hacoc ropnsoHTanbHbIN KOHCOMNbHBIN MOHOBMOYHbIN,

50 - guameTp BXoAHOro natpybka, Mm,

32 - guameTp BbIXOAHOro naTpybka, Mm,
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125 - HOMUHanbHbIN gMameTp pabo4vero koneca, Mum,

a - ycnoBHoe 0603HaveHne pabouyero koneca ¢ 06To4KoM, obecneunBatroLlen paboty
arperata B cpegHen 4actm nonsa "Q-H", 2 - ycnoBHoe o003HayeHwe 4ymcna obopoToB
an.asuratensd, umHaekc "2" npy n=2900 o6/mMuH, uHgekc "4" npy n=1450 06/MuH, 5 -
OOWHApHOe TOpLoOBOE YNNOTHEHME, Y3 - KIMMaTU4eckoe WCMOSIHEHME W KaTeropus
pasmelleHns npu akcnnyatauum no NOCT 15150-69. M - noxapHbI BapuaHT C MSTKUM
HabUBHbLIM CanbHUKOM.

2.YcnosHoe 0603HavyeHue KM 160/20-5-Y3.

roe: 160 - nogava, m3/4, 20 - Hanop, M.

KoHcosnbHbIe 31eKmpoHacochl ¢ peaynupyeMbiM npueooom

OneKTpoHacocbl SABMAKOTCSA 3HeprocbGeperawWwmMMn  3a CYeT aBTOMATUYECKOro
noaaepXxaHust 3agaHHOro Hanopa npyv U3MEHEHMM COMPOTUBMEHUA CETU U3MEHEHWEM
4YacToTbl BpaLLeHMS.

OnekTpoHacockl nsrotosnaTcs Ha OAO "OHA", perynupyembli NpuBoOA NocTasnsieT
n moHTMpyeT OO0 "3Onektpo PIC» r. Mocksa.

[nanasoH perynmpoBaHusa 4acToThbl BpaLlieHns ot 1000 06/MUH. 4O HOMUHAMbHbIX.

MMogknoyeHne SNeKTPOHACOCOB K CETU  3MeKTPONUTaHUS OCYyLEeCTBASIETCS MO
obLwenpuHATbIM  cxemMaMm ©6e3  UCMOoNb30BaHWSA  OOMOMHUTENBHON  KOMMYTALWUOHHOM
annapatypbl, He Tpebys [ONONHUTENbHbIX MOHTaXHbIX paboT. B perynupyemom
3NEeKTponpuBOAe nNpeaycMoTpeHa JneKTPOHHas 3alumMTta  arfekTponpuBoga MO TeM-
nepatype wu neperpyske. [lpu HeobxoguMOCTM  perynvpyembli  3reKTPONpUBOL
nepeBoguTCca B pPeXMM  0OOblMHOro  (Heperynupyemoro) anekTpoaBuratens C
ob6ecToumBaHMeEM NONyNPOBOAHMKOBOro Groka perynaropa.

lpumeyaHue:

1.YcnoBHoe o6o3HayeHne KM 50-32-125a-M-Pr1.

roe: M - mogepHusnpoBaHHbin, PI1 - ¢ perynvpyemMbiM NpnBOAOM.

LjeHmpo6exHbie KOHCO/IbHbIe 8epMuUKalibHbie MOHOO6JI0YHbIE 3/IEKMPOHaCcOChl
(8 nuHuro) muna KMJ1

MMepekauMBaemass cpega: BoAa nNUTbeBass U MPOMbILUNEHHO-XO3ANCTBEHHOIO
Has3Ha4YeHnss C codepXaHMeM MexaHudeckux npumecen He 6onee 0,1% no obbemy wu
pa3mepom He 6onee 0,2 mm c Temnepartypon ot 0 °C go +105 °C, a TaK xe pgpyrue
XXMAKOCTU, CXOAHbIE C BOAOM MO NAOTHOCTU, BA3KOCTU U XMMUYECKON aKTUBHOCTMW.

YnnoTHeHne Bana: - TopuoBoe oanHapHoe. [laBneHne Ha Bxoae Ao 8 Krc/cm2.
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BapuaHTbl mncnonHeHust HacocoB: Ob6peska: a - obecneunmBaet paboTy Hacoca B
cpeaHen yactu nonga G-H; 6 - obecneunBaet paboTy Hacoca B HWXKHeN Yactu nonga G-H;
[MpoTOYHas YacTb BbINOSHEHA N3 CEPOro YyryHa.

Hacoc tvna KMC coctouT u3 ABYX OAHOCTYMEeHYaTbIX LIEHTPOOEXHbIX HacoCoB
GrOYHON KOHCTPYKLMMK, B OQHOM KOpMyce, C rMapaBfiMyecknm pasgeneHnem nocpenctsom
nepeknioYvaroLLero KrarnaHa, 4To Mno3BondeT NPou3BOAUTbL €ro yCTaHOBKY BMECTO [BYX
HacocoB Tumna KM, K, KMJT - OCHOBHOroO M pe3epBHOro (CHWxaeT 3aTpaTtbl Ha
obopyaoBaHue, 3anopHyo apmaTypy, TpybonpoBoabl 1 obcnyxmBaHue). ONeKTpoHacoChl
yCTaHaBnMBalTCA Ha Tpybonposoabl (B NMHUIO) N Kpendatca 3a donaHubl kopnyca. pe-
AYCMOTPEH BapuaHT MOHTaXa 3f1eKTPOHacOCOB Ha cnevuumansHOn ornope.

* - AN HACOCOB Ha crneunanbHON ornope.

lpumeyaHue:

YcnoeHoe o6o3HavyeHue KMJ1 50-125a/2-5.

[0e: KMJT - Hacocbl ueHmpobexxHble, KOHCO/IbHbIE, TUHEUHbIe, 8epMmuUKasibHble

MOHOBJI0YHbIE C PacrofioXXeHueM ocel scacbligarowie20 U HaropHo20 nampybkos e
JIUHUK U eepmuKalsibHOU OCblo 8paweHuss pomopa, 50 - duamempbl 6X00H020 U
8bIXOOHO20 nampybkos, MM, 125 - HoMuHanbHbIU duamemp paboyeao Koneca, MM.

LleHTpo6eXHble KOHCOSbHbIE NMHENHbIE MOHOOMOYHbLIE COBOEHHbIE 3f1EKTPOHACOCHI
Tvna KMC

[MepekaunBaemass cpega: Boga MNUTbEBAss W NPOMbILWIIEHHO-XO3NCTBEHHOIO
Ha3Ha4YeHMs1 C COAEPXXaHMEM MexaHun4yecknx npumecen He 6Gonee 0,1% no obbemy wu
pasmepom He 6Gonee 0,2mMm c Temnepatypon oT 0 °C pgo +105 °C, a TaK Xe pgpyrue
XMAOKOCTU, CXOOHbIE C BOAOW MO NSIOTHOCTK, BA3KOCTU N XMMUYECKOWM aKTUBHOCTMW.

YnnotHeHne Bana: - TopuoBoe oauHapHoe. [aBneHne Ha Bxoge He 6onee 10
krc/cm2. MNpoTovHas YyacTb BbINONIHEHA U3 CEPOro YyryHa.

Hacoc coctout 13 [OByxX OLHOCTYNeH4YaTblX LUEHTPOOEXHbIX HacocoB 6r04YHOM
KOHCTPYKLUMM, B OOHOM KoOprnyce, C ruapaBfivyeckum pasgeneHveMm nocpeacTsoMm
nepekniYvaroLero KrnanaHa, 4to Mno3BOfsdeT MNPOU3BOAUTL €ro yCTaHOBKY BMECTO [BYX
HacocoB Tnna KM unu K- ocHOBHOro 1 pesepBHOro (CHWXaet 3aTtpaTbl Ha obopyaoBaHue,
3anopHy apmartypy, Tpybonposoabl 1 ob6cnyxnusaHue).

MpumevaHne:

1.YcnoBHoe ob6o3HayeHne KMC 80-200a(6)/2-3-Y2

rae: KM - Hacocbl LLeHTpOoGEeXHble, KOHCOMNbHbIE, MMHENHbIE, C PACNOSIOXEHNEM OCEWN

BCacCbIBaOLLEro U HanopHoro naTpybkoB B NMMHUIO; C - CABOEHHbIE;
11401.0M-1CT.003.002. 397



OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

80 - anameTpbl BXOQHOMO M BbIXO4HOro natpybkos, MM; 200 - HOMUHaNbHbLIM AUaMeTp
pabo4yero Koneca, Mm;

a(6) - ycnosHoe o6o3HaveHne paboyero koneca ¢ ob6Todkon, obecneuymBatoLLen
paboTy arperaTta B cpegHen 1 HWxkHen Yyactn nons "G-H";

2 - ycnoBHoeob03Ha4vyeHne YyacToThl BpalleHus (2900 06/MuH);

3 - HACOCYKOMIMIEKTOBaH MariowyMHbIM ABUratenieM M BCTPOEHHbIM YCTPONCTBOM
3aWmThbl N0 TeMneparype;

Y2 - knuMmaTnuveckoe UcnosHeHne un kateropusi pasmerteHuns no FOCT 15150-69.

AnekmpoHacocbkl muna «»

onekTpoHacocbl Tuna «[» - UeHTpobexHble C nonycnupasnbHbIM  NO4BOAOM
ABYCTOPOHHEr0 BXOAa - MpeAdHasHayeHbl AONs NepekadnmBaHusa BOAbl U XKUOKOCTEW,
MMeLWMX CcxXoOdHble C BOAOW CBOMCTBA MO MMJIOTHOCTU, BSA3KOCTU U XUMUYECKOW
akTuBHocTK, Temnepatypon o 358 K (85 °C) ¢ cogepxaHuem TBepAblX BKIHOYEHUN, He
npesbiwatrwmx no macce 0,05% mn pasmepy He 6onee 0,2 MM, MUKPOTBEPAOCTbIO He
6onee 6,5 'a (650 krc/mMM2). YNNOTHEHME Bana anekTpoHacoca - MArkMi carnbHUK.

AnekmpoHacocbkl muna «JIM»

onekTpoHacocbl Tuna «JIM» - UEHTPOOEXHble, KOHCOMbHbIE, JIMHEWHbIE,
MOHOONOYHbIE MpeaHasHayeHbl ANs NepekayvnmBaHUs 4YMCTOM BOAbl NPOW3BOLCTBEHHO-
TEXHUYECKOro HasHayeHuss (kpome Mopckon) ¢ pH+9 B cTaumoOHapHbIX YCNOBUAX
Temnepatypon ot 273 go 358 K (o1 0 go 85 °C) n gpyrnx >XMAKOCTEN, CXOOHbIX C YNCTON
BOAOW MO MNIIOTHOCTWU, BS3KOCTM M XUMMYECKOW aKTUBHOCTW, COAepXalwux TBepable
BKMtOYeHMs1 B KonmyectBe He 6onee 0,1% no obbemy n pasmepom yactuy He 6onee 0,2
MM.

Hacocbl muna 14, 20]

LleHTpobexHble Hacocbl Tuna 14, 211 — [BYCTOPOHHEr0 BXOA4a rOPU3OHTasnbHble
OfHOCTyNneH4yaTble npeaHasHayeHbl OAs fnepekadnBaHusa BOAbl U KULOKOCTEN, UMEOLLMX
CXOJHble C BOOOM CBOMCTBA MO BA3KOCTU, XMMUYECKOWN aKTUBHOCTU, TemnepaTtypoun 4o 358
K (85 °C).

Hacocel tvna 1LUHCr — ropu3oHTasnbHble MHOFOCTYNeH4aTtble, CEKLUMOHHbIEe
npegHasHadeHbl Ans nepekadYnmBaHna nNutTaTtenbHOM BOAbl AN KOTNOB TemnepaTypon He
6onee 378 K (105 °C).

lNMumamenbHble Hacockl Hacoc muna 139

Hacoc M3 npeagHasHadeH OnNa nNUTaHUA BOAOW CTaUMOHAPHbLIX MapOBbIX KOTMOB

TENMOBbIX 3NEKTPOCTaHuMn, paboTatowmnx Ha opraHundeckom Tonnmee (M3 90-180 wm M3
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90-110 - pana nogayv nuTaTenbHOM BOAbl B MNaporeHepaTtopHble YCTaHOBKW, C
Temnepatypon go 165 °C, ¢ MakcumanbHbIM pasmMepom TBepablx Yactuy 0,1 MM,
MakcMmarnbHas KOHLEeHTpaumsa TBepablX 4Yactuy - 5 wmr/n). Hacoc ueHTpobexHbIn,
rOPU3OHTasbHbIA, MHOrOCTYNEeH4YaTbil, C OOHOCTOPOHHMM  pPacCnoSyIOXEeHUEeM  KOrlec,
OOHOKOPMYCHbIA UKW ABYXKOPMNYCHbIA C CEKLUMOHHLIM BHYTPEHHUM KOPMYCOM, C NMPMBOLOM
oT anektpoasuratens. Onopbl poTopa - MNOALMMHUKA CKOMBbXEHUS C KONbLEBOW WU
NPUHYOUTENBHON CMaskon. KoHueBble YNMOTHEHUSI CarbHUKOBOrO WM TOPLIOBOrO Tuna.
[MpoToyHas YacTb BbINOMHEHA U3 HEPXaBeLLEeN XPOMUCTON CTanu.

Hacocbl ¢ HOMnHanbHbIMKM nogadamu 380 n 580 mM3/4 MoOryT akcnnyaTupoBaTbCs C
rmgpomydTon n 6e3 Hee; 600 M3/4 - Tonbko ¢ rmgpomydTon; 710 m3/4 - 6e3 rmgpomydThI;
780 M3/4 - MOryT KOMMIEKTOBATbCA  CUHXPOHHLIM  4acTOTHO  pPerynumpyembim
anekTpogsuraTenem.

Hacoc UHC

Hacoc LHC npegHasHayeH pgna nuTaHuMa BOAOW MNApPOBbIX KOTMOB  Marnou
npounssoauTenbHocTU. Kcnonb3yetca B BOLOMOArOTOBUTENBHOM 0OOpyaoBaHun, ANS
nepekavMBaHus BOAbl B CMCTEMax TENSo- N BOLOCHabXeHus.

Hacoc  UeHTpobeXxHbIn, BEpPTUKamNbHbIA,  CEKLMOHHbIN, MHOrOCTYMneHYaTbIN,
YKOMMSIEKTOBAH TOPLOBbLIM YMOTHEHMEM Barna, C MPUBOAOM OT afiekTpoasuraTens.

Hacocbl LUHCr, LUHCrM

Hacocbl LJHCr, UHCrM npegHasHayeHbl Ans nepekayvMBaHus BOAbl B CUCTEMax
Tenno- n BOOOCHAOXEHMSA NPOMBbILLIIEHHbIX U KOMMYHarbHbIX 0O6beKTOB (B TOM yucne ang
nogadv nutTaTenbHON BOAbI K KOTNam cpegHen npon3sBoanuTesribHOCTH).

Hacoc UeHTPOBGEXHbIN, FOPU3OHTAaNbHbIA, MHOMOCTyNneH4YaTbld, OAHOKOPMYCHbLIN,
CEKLUMOHHbIW, C NPUBOOOM OT 3rieKTpoABUraTens.

Cemeesble HacocCbl

Hacoc C3

Hacoc C3O npegHasHadeH [Ana nepekaunmBaHus BoAbl B TENOBbIX CETAX C
MakcumarnbHon Temnepatypon go 180°C.

Hacoc ueHTpOGEXHbIN, rOpU3OHTanbHbIN, CMPanbHOrO Tuna, ¢ paboynm Konecom
ABYXCTOPOHHETO BXoAa, OLHOCTyneH4aTbln (C3800-100-11,C3800-100-11 -
ABYXCTyneH4aTble), C NPMBOAOM OT dneKTpoasuraTens.

Hacocbl yenmpobexHsbie «LJHo», «LjHa»

Hacocbl ueHTpobexHble «LIHO» n «LIHr» npegHasHayeHbl Ang nepekadnBaHusa Bogbl

WUNN OpYrux HeuTpanbHbIX XUAKOCTEW CXOAHbLIX C BOOOW MO BSIBKOCTM WM MNIOTHOCTM, B
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3HepreTM4eckMx ycTtaHoBKax, B NPOMbILLIIEHHOM BOAOCHabGXeHUN ¢ TemnepaTypon oT 4 Ao
165 °C, ¢ mMakcummanbHbIM pasmepoM TBepablix 4dactuy, 0,1 MM, cogepxaHue TBephabliX
yacTuL, no macce He 6onee — 0,02 %.

Hacocbl MHoOroctyneHyatble, ropmsoHTanbHble. MpoTOYHas 4acTb BbIMOMHEHA W3
HepXXaBetoLen XpoMncTon ctanun. KoHuesble YyNIIOTHEHUS TOPLLOBOro TMna.

Hacoc yupkynsyuoHHbIU «HKY ».

Hacoc uunpkynaumoHHsin «HKY» npegHasHadeH Ons OCyLWeCTBIIEHUA LMPKYNAuMu
BOAbl MO 3aMKHYTOMY KOHTYpY B MapoBbiX KOTnax-yTunuaatopax ¢ Temnepatypon ot 5 °C
ao 260 °C, ¢ MakcumarnbHbIM pasmepom TBepablix 4actuy 0,15 MM, obbemHas
KOHUEHTpauusa KoTopblx He npesbiwaeT 0,1 %. Hacoc LeHTpOBEeXHbIN, ropu3oHTasbHbIN,
ofHOCTyneH4YyaTbIn. [MpoToYyHaa 4YacTb BbINOSIHEHA M3 HEpPXXaBerLLen XPOMUCTOM CTanw.
KoHueBble ynroTHEHNS TOPLOBOro Tuna.

AnekmpoHacockl muna «KFb» u «HKY»

onekTpoHacocbl Tvna «KIMB» - uUeHTpobexHble, rOpPU3OHTarNbHbIE, KOHCOJSbHbIE,
OfHOCTyneH4yaTble - npedHasHavyeHbl AN nepekadnBaHusa neperpeTon  BoAbl C
BOAOpOAHbIM MokasaTenem pH 8-9, ¢ cogepxaHMeM MexaHUYeckux npumecen He Gonee
0,1% no macce u Cc pasMepom TBepAablx 4acTuy He 6onee 0,1 mMMm. YNnoTHeHue Bana
arekTpoHacoca - MArkum caneHuK. Matepuan getanen npoTovyHOM YacTu - CTanb U Cepbin
YYTyH.

OnekTpoHacocbl Tuna «HKY» - ueHTpobexHble, ropusoHTanbHble, KOHCOJSIbHbIE,
OOHOCTyneH4yaTble - npedHa3HavyeHbl Ans obecneyeHns MNPUHYAUTENbHOW LMPKYNSaumm
KOHAeHcaTa B 3MEEBUKOBbLIX KOTMax-yTunusaTtopax. YNnOTHEHWe Barna anekTpoHacoca -
TOPLOBOM U MAKMIA canbHUK. MaTepuan getanen npoTOMHON YacTu - CePbIN YyryH, cTanb.

LjeHmpobexHbie HacOoCbl U UX XapaKmepucmukKu

XapakTepucTuKy Hacoca C AOCTaTOYHOW CTEMeHbl TOYHOCTU MOXHO BbIpasnUTb

YpaBHEHUNEM:
H :H(,b_ _ﬂn'Srt,z,:qu_kqb-, (12.1)

oTKyaa

Hga_H _ h¢
S Ss

(7,= (12.2)

“ o 4
3IeCE H - BEICOTA IIOTBEMA BOIEI HACOCOM B M IIPH 33aTaHHOI €TI0 IPOH3BOIHTETEHOCTH ( T,
M3/
7 -,
lS b (UKTHBHOE CONPOTHBIEHHE Hacoca, (4/M3)>-M;
H b (HKTHBHASA MaKCHMAaTbHAsA BEICOTA MOTBEMA BOIHI B M:

;?qﬁ - (i]HK'[I]BHB[@ TIOTCPH HaAIlOpa B HaCOCe. M.
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o)

G, G,

"
Pabouas obnactb

PucyHok 15.1

MapameTpbl ypaBHeHus (12.1) MOXHO HaWTM MO ABYM TOYKaM XapakKTepUCTUKU
Hacoca, nexawum NpUMEPHO B KOHLIE NEPBOM M TpeTben 4YeTBepTM paboyen obnactm

npumMmeHeHust Hacoca. Ha PucyHoK2 To4ku ¢

KoopanHatamu H (7 @’ F[a (Tg
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y H“_Hs (12.3);

o Ggﬁ_(}:a
H,~H. G o S,=H: G5 S, 124

=

CoBmecTHas pa60Ta HacoCoB TnMpu napanneribHoM Wi nocregoBaTtesibHOM

NOAKMYEeHUN
PUKTUBHBLIN MakcuManbHbIM Hanop H ¢ n duktneHoe conpotuerieHne S ¢ [Ons

rpynnbl  COBMECTHO paboTalolmx HacoCOB MOXeT OblTb onpedeneHo  creaylowmnm

obpasom:
OAns  rpynnbl N napannenbHo  paboTalwmx HacoCoB C  OAMHaKOBbIMMW

XapaKkTepucTmkamu:

G.,=n G (12.5)
Hqﬁ.;p. :Hq'ﬂ’ (126)

(7. . NPOVN3BOAMTENBLHOCTL OAHOIO Hacoca Npu 3agaHHOM Hanope, Nn/c;

H 4

*! . (PUKTVBHBIN HaMOP Y KaXagoro Hacoca, M.

Torpa

H"’P- :HQ&] _nz ‘(—;Zﬁ.lkSTq:_.op. ? (127]

Siw="3 [:]f“_ﬁf“ — zbfl, (12.8)
n .('T 6_1_}1“ .(I;u.L 17

B cnyyae, Kkorga xapakTepuUCTUKM [BYX MapannenbHo paboTalowmx HacocoB

pasnnYHbI:

[_{u__Ha . (12.9)
(GotGe.) (GutG.)

hi —
.LS . zp. -

(751> (e nogaya BoAbl NEPBbIM M BTOPLIM HAacocamu npu L

(o> (Faa H.

noagadya BoAbl nNepBbIM N BTOPbIM HAacoCaMu Mpu

H drap, B 1‘.';

AHanornyHbiM cnocobomM MOXHO OnpeaenuTb - %4 onga Gonbluero yucna

napannenbHo paboTaloLLmMX HACOCOB C pasHbIMU XapaKTepPUCTUKAMMU.
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ans rpynnbel M3 n nocrnegoBaTtesibHO pa60Tar0|.|.w|x HacocoB C OAJMHaKOBbIMU

XapakTepucTukamm nx obLymin Hanop:

H,=H+H.++H,=n H. (12.11)

rae H [® H 5T HaTiop, PE&-BIIEEEZ‘.-[EI]]”‘I FAE TR HACOCOM ITPH 3aJAHHOM Dackoas, M.

Hi.=n H.,: (12.12)
b-t!l.ﬁp.:”' rS-]M" [.]-2-]-31

H.-F=H¢;Iu_(}l M 'Sf_.ln=f? (Hp_(}” .ISrrlel.):F? 'Hir-]-‘ (12.14)

Ana gByx HacocoB paboTalLmx nocrnenoBaTenibHO MX (PUKTUBHOE COMPOTUBIEHNE

onpegendeTcd creayrwmm o6pasoM .

¢ _\H'TH") U\ H")
o G -G |

(12.15)

f #
H- H"-. Hamnop, pasBMBaeMblii KaxdblM M3 HacOCOB MpW nodadye pacxoda

; ! " -
(r: H H7L Hanop, pa3BMBaeMbI KaabIM U3 HACOCOB NPW Nogaye pacxoaa G-
— ! [ — f i - —
H._r._.-lu_H .,r.+H .;._"LH1+H |}+(J 1'154,._,.-_
=(Hr:+Hﬂ:}+(}::'nS.¢-.-p= “"-'r'lm
AHanorn4yHbIM cnoco6om moxHo [1,,®S,. onpegenutb ans

bonbwero  uucra  nocriegosaTenbHO  paboTalwmx  HacocoB c pasHbIMn
XapakTepUCTUKaMMU.
KM HacocHoro arperata MoxeT 6bITb onpeaeneHo cnegyowmm obpasom:

G-H (12.17)

==

102- N

roe G - nogaya Hacoca;
H - Hanop, pa3BnBaeMbIi HACOCOM;

N- MOLLIHOCTb HAaCOCHOro arperarTa.
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Unucno opgHOBpEMEHHO paboTallmx HACOCOB Ha KOTENbHOW W3MEHSeTCA B
3aBMCUMOCTM OT pexuma paboTbl cuctembl TennocHabxeHusa. O6wmin K[ HacoCHbIX
YyCT@HOBOK 3aBUCUT OT 4MCna O4HOBPEMEHHO paboTalLmx arperaTtoB M MO3TOMY AOMKEH

onpenendaTtbCA NpUMEeHUTENIbHO K pacCMaTpuBaeMoMy pexnmy KOTESbHOMN.

KM coBmecTHO paboTalowmx arperatoB BblMUCAAT M0 dopmynam: rpu
naparnnenbHol pabome agpezamos

GI+G'3+l”+Gn

3 s (12.18)
G] + Cz_f_u‘(_!n
'31 3 2 31.!
napannenbHoU pabome azpezamos
H~+H.++H, L
3 = = L (12.19)
H_ H., H,
3 3. 3
1 2 i
" T 'l T I. S Al
roe (it (r (7. nogaya COOTBETCTBEHHO NEPBOro, BTOPOro U N -ro Hacoca;
+ 4+ .
H*H, . Hanop, pa3BMBaeMbIli COOTBETCTBEHHO NEPBLIM, BTOPbIM M N-M
Hacocowm;
LML KN cooTeeTCTREHHO NEPBOro, BTOPOro 1 N-ro HACOCHOMO arperaTa.

15.12 XapakTepuCTUKK 3aBUXKEK U Perynupyrolumx yCTPoucTs

3aBMCUMMOCTb KO3(hdULIMEHTA COMPOTUBIIEHNSA OT OTHOCUTENBHOTO Yncna oGopoToB

N
= f{i—)
MaxoBMKa 3aBWXKeK - npuBeaeHa B Tabnuue (15.9) .

30€ecb Nmax MakcMarnbHoe Yncro 060poTOB MaxoBUKa;
N - Yicrno oGOpPOTOB, Ha KOTOPOE HYXHO OTKPbITb 3aABUXKY, 4TOObl obGecneuynTb

3agaHHoe conpotmerieHne. KoadduuneHT conpoTUBIIEHMST OTHECEH K CKOpPOCTU B
ycnosHoM npoxoge DN 3agBukek.
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Ta6bnuua 15.9 - 3aBucMMOCTb KO3ahpuUMEeHTa CONPOTUBIEHUS OT OTHOCUTENbLHOro 4Yucrna oGopoToB

MaxoBUKa 3aaBMNXKeK

OTHOCH TICIBHOC YHCIO

e N 0.1 |0.15]020]025|0.30/(0.35|040|045|0.50]0.55
77

Kosduprrnuent
O ——— é’ 1300.0]433.7| 80.2 | 23.8|17.9 [ 13.1| 9.4 |6.55] 4.45| 3.0

OTHOCHTEIEHOS THCIO

00opoToB i 0.60 | 0.60 | 0,65 |0.70]0.75 | 0.80|0.85]1 09| 1.0 | 1.1
Pz

Kosduprrnuent

CONPOTHBICHUA ; 205205 1.5 (125 1.1 | 1.0 ] 0.8 |0.35]0.35]0.35

[daHHble npuBedeHbl MO  pesynbTataMm  3KCNepUMEHTanbHOro  onpegerneHuns
KO3 PMUMEHTOB COMPOTMBIEHMS 3adBuxeK, BbINONHEHHbIX 3A0 «HM®  «LKBA»
(BakpbIToe akumoHepHoe obuwiectBo «Hay4yHo-npomsBoacTBEHHAA dupma «LleHTpanbHoe
KOHCTpPYKTOPCKOE B0p0O apMaTypOCTPOEHUS) .

KoahpmumneHTsl MeCTHOro COnpoOTMBIIEHUA LLAPOBOro 3aTBopa W KOHJQY30pHO-
andppysopHoro nepexopa (yron KoHdgysopa 40°, yron guddysopa 7°) OTHECEHHble K

CKOPOCTM NOTOKa B Tpybonposoae aMameTpom dp, .

Tabnuua 15.10 - KoadcpuumeHTbl MecTHOro COMPOTUBMEHUSA LWAPOBOro 3aTBopa U KOHY30pHO-

AnddysopHoro nepexona
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Bua zamopHOro veTpoHcIBa - .
Ao} eIk ’ Vrox noeopota @

0 10 | 20 ] 30 | 40 | 50 | 60 | 70 | 80

Knaman ¢ asyeTopoHHEM
VILIOTHEHHEM H cepHIecKHil

/ - D) / A
KIAMAH, 32 3aTBOPOM d. —10 - 0 |09 (485 7.3 [22.3|49.4] 100 |1000

TPYOOIPOBOI IPH d

Knaman ¢ OTHOCTOPOHHHM
VILTOTHCHHEM. 34 3aTBOPOM HET

TpyBonpoBoIa da_y - 0 | 2.4 [555| 8.7 |26.9 494 88.4] 438

d

Knamas ¢ OITHOCTOPOHHHM

VILTOTHCHHEM. 38 3aTBOPOM

- d - 04 1 | 52|87 [38.2]|77.60(438 |1000
TpydomposonmpH  Uw _q g
d
Kramas ¢ IBycTOpOHHEM
VILIOTHEHHEM H cepHIecKHil
KIaIa”. 3a SaTBOpOM HET - |0.64( 3.8 |6.95]18.5]46.6|77.0( 325|691
TPYOOIPOBOIA IPH m_10
VenoBuA Te 3Ke IpH d
—==1.15 - - -
d 036 1.7 | 591 10 |71.4|77.6| 325 | 719 | 1000
VenosHA TE 3%e IpH d
d—m=1-5 084 59 | 10 |448|77.6| 241 | 550 (10001500

3ameopbl NoeopomHbie OUCKO8ble

3aTBOpbl MOBOPOTHbIE [MCKOBble (3aTBOPbI) nNpefHasHayeHbl AONs YCTaHOBKM B
KayecTBe 3arnopHOM M Perynupyowen apmatypbl Ha TpybonpoBogax XONOAHOW U ropsaven
BOAbI. TexHNn4Yeckne xapakTepucTukm

MakcumanbHoe paboyee paBneHve 1,6 Mlla (16 «krc/cm2), makcumanbHas
Temnepatypa Boabl 40 1300C, NonHbIA CpeagHU CPpokK cryxbbl He MmeHee 5 nerT.

Pezynupyrowue KnanaHsbli

B cuctemax TennocHabxeHuMss Ha TennoBbIX CETAX YacTo YycTaHaBMBAKTCS
crnegywowne perynupyowmne yCTpouCTBa, - perynsaropbl pacxoga, AaBneHusi, nepenaga
AaBfeHns, Ha UCTOYHUKAX U HaCOCHbIX MOACTaHUMAX - perynaTopbl AaBrneHud, nepenaga
AaBneHun, Ha aboOHEHTCKMX TennonoTpebnsawwmnx ycTaHOBKaxX -  PeErynaTopbl

TemnepaTypbl, pacxoda, AaBreHus, nepenana AaBneHUn.
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

ConpoTuBneHne perynupyrowmx KrnanaHoB W3MeEHAeTCa OT OeCKOHEeYHOCTUM npu

MOSIHOM 3aKpbITUX KfNamaHa M OTCYTCTBMM MNPOTEYeKk 4Yepes3 Hero [0 onpefeneHHoro
min
MWHMMaITbHOIO 3Ha4YeHNs Sp Npw NOSTHOCTBIO OTKPLITOM KrianaHe.

Hanbonbliee pacnpocTpaHeHne MofyyYunu  perynsatopbl, paboTtawwme 6e3
NCMONb30BaHUA MNOCTOPOHHEN 3Heprmn. B aTnx perynaropax pnnsg nepeMelleHus
perynupyroLwero opraHa WCMonb3yeTCs 3JHEeprna perynupyemMon wnm perynupyroLlen
cpenbl .Perynupyemon cpepon HasblBaeTcs cpefa, MOCTOSAHCTBO MapamMeTpoB KOTOPOW
nogaepxumsaeTr perynatop. Perynupytowas cpega - cpefa, C MNOMOLbIO  KOTOPOW
nogaepxmBaeTca MOCTOAHCTBO MapaMeTpoB perynvpyeMon cpedbl. Perynupyowme
KnanaHbl XapakKTepusytTcs YCIOBHOW MPOMYCKHOM CNOCOOHOCTbIO KV , NpeacTaBnstolen
cobon pacxoa Boabl NNOTHOCTbIO 1000 Kr/mM3 yepe3 NOMHOCTbI OTKPLITLIN PEryNMPYIOLLNIA
opraH npu nepenage fasneHns Ha Hem 0.1 Mna (1kr/cm2). MaccoBbi pacxoq soabl G

Kr/4, Yyepes perynupyoLLyo apMmaTypy onpeaensietcs no opmyne:

A - ilri 2
(; :101‘]{\;‘\;,&]) o (13.1)
AP - noTepsa gasneHuns B knanadHe, Mna, MNa, H/mM2 = [(kr-m)/c2]-1/m2. B cuctemax

TEennocHabxeHns Npu aHanuae rMapaBMYecKNX PeXMMoB paboTbl HapsiAy C AaBNeHUEM
NMPUMEHSIOT U APYTY0 eauHULY U3MepPEeHUs rMapaBnnMyeckoro noteHumana - Hanop. Hanop

H, m, n gaBneHne P cBsa3aHbl cnefyowen 3aBUCUMOCTbIO:
P
e
P - NNOTHOCTb cpeabl, kl” =H P g (13.3)

0=9.8 - yckopeHne cBOGO4HOIo NageHus.

_. (13.2)

H

OBwemrbiii pacxos, M3/ 1 _jg). g . AP 134

Mo M3BECTHOMY  3HA4YeHUIO Kv moxeT ObITb onpegeneHo MWUHUMalribHoOe

COMPOTUBIIEHNE PErYNNPYIOLLErO KnanaHa, M-42/mM6, (M-42/12).

TN 10
.LSP = KZ B
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

[na WMPOKO pacnpoCTPaHEHHbIX B CUCTEMax TEMNOCHAGXeHUst perynmpyroLmx
knanaHoB Tuna PK-1 3HayeHuss K,, MoOxeT ObiTb NPUOMAMKEHHO ONpeaeneHo Mo

amMnupuyeckon opmyne:

2
d, i

K.=170 | (136)

rae dy - guameTp YCNoBHOro Npoxoda KranaHa, M.

ConpoTtuBneHue aTux knanaHos, MY42/m6.

Sp T (13.7)
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

16PACHETHbIE CXEMbl MNPUCOEOMHEHUA ABOHEHTCKMX BBOAOOB
(CUCTEM OTOIJIEHUA, _BEHTUNALNU n FOPAYEIO
BOOOCHABXEHWA) K TEMNJIOBOWU CETH

YcnoBHble 0603HayYeHUs1, NPUHATBIE NPU N30OpaXKEHUN CXEM TEMMOBbIX NMYHKTOB:

1.MBC - cucrema ropsayero BogocHabxeHus;

2. CB - cuctema BeHTUNAUUY,

3.CO - cucrema otonneHus;

4.PP - perynaTtop pacxoaa;

5.PT - perynatop TemnepaTtypbl;

6.TCO - TennoobMeHHbIN annapaTt Ha CUCTEMY OTOMNJEHUS;

7.M1CT - nogorpesaTenb - TENIOOOMEHHbBIN annapaTt NepBon (HWXKHEN) CTyNneHn Ha
CUCTEMY ropsivero BOAOCHabXeHus;

8.M2CT - nogorpeaTtenb - TENNOOOMEHHbIN annapaTt BTOPOWN (BEPXHEN) CTYMNEHU Ha
CUCTEMY ropsivero BOAOCHabXeHus;

9.CH - cmecuTenbHbIN Hacoc;

10.4HCO - unpKynsiLMOHHbBIA HAaCOC CUCTEMBbI OTOMMEHNS;

11.UHCIB - uMpKynsaumMOHHbIN HACOC CUCTEMbI FOPSYEro BOAOCHA0XEHNS;

12.0 - aneBaTop;

13.MTTI1 - MeCTHbI TENSIOBOM MYHKT.

Cxema Ne 1
O606LWeHHbIN NoTpedbuTens ¢ OTKPbITbIM Bogopasbopom Ha MBC u HeszaBMCUMBbIM

npucoegnHernem CO.

tre TBIC
PT - = +
£, LB [DJ I co
4l t 3 T3
[co o T‘
gz | L
A —. T une
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNTIOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA. IMABA 3. AIEKTPOHHAA MOAENb
CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Cxema Ne 2

MecCTHbIN TEennoBOW MYHKT C OTKPbITbIM Bogopaszbopom Ha BC u aneBaTopHbIM

npucoegnHeHnem CO.

‘l:na= I"EiC
B
—— PT Co
[TIRIT 3 T
@ -1
T2 weo T
- /| |4
f".F‘l
5710 e Tuue

Cxema Ne 3

MecCTHbIN TensioBOW MYHKT C OTKpbITbiIM Bogopasbopom Ha BC u HesaBucMMbIM

npucoegnHeHnem CO.

I'BC
i
[
LUB(?EJ [TIBT1
L.
Ta [po T
- 1] |5
QLI tune
Cxema Ne 4
MeCTHbIM  TEMNOBOW MNYHKT C  OTKPbITbIM  Bogopa3dopom Ha [BC wu
HenocpeacTBeHHbIM npucoeanHeHnem CO.
tre_ FE';C
B
IH PT
I11R 5
(5 IT1BIT cu
\k_ﬂd'
T: IR0 m
|2 ]G
T
oLl ™= Tuwe
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Cxema Ne 5
MecCTHbI TenmnoBOWM MYHKT C OTKPbITbIM Bogopa3bopom Ha BC u HacocHbIM

npucoegnHeHnem CO.

tFB- H’%E
B
IH T
e &
T 5 LB Ts -
. o
b
T, LWEBO T
L e
-4 &
oL Tune

Cxema Ne 6
O606LWeHHbIN NoTpebutens ¢ OTKpbITbIM Bogopasdbopom Ha MBC u aneBaTtopHbIM

npucoegnHeHnem CO.

C
tre, rE'E"
B
e LT co
£, LLETT - 3
1 3
Lo g
T, IIBO LI
0111 b Tupe

Cxema Ne 7
MeCTHbIN TENNOBOW MYHKT C ABYXCTYNeH4YaTbiM nocnegoBaTenbHbIM NOoaKNoYeHneM

nogorpesaTtenen (BC n anesaTopHbIM npucoeanHeHmem CO.
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tre 5
B
T, & | B 3 T
T LIBO g
—‘- 1
XE txe I_:l <

TLLET

Cxema Ne 8

MecCTHbIN TEennNoBoun NYHKT C ABYXCTyNneH4YaTbIM MnocnenoBaTtesibHbIM MOAKIIO4YEHNEM

nogorpesaTtenen BC n He3aBucnmbiM npucoeanHeHmem CO.

B
e [1IH
’Iil PTL

Ta ]

tre

Bt —rer

Cxema Ne 9
O600LWEeHHbIN notpedutens c ABYXCTYNeH4yaTbIiM nocneanoBaTenbHbIM

nogkntoyeHnem nogorpesartenen MBC n HacocHbiM npucoeanHeHnem CO n CB.

tre Y
B
wlLs
11ITT
b 34
),

Ta mE e
<3 {3 i @ - -

*Bie —ieT

Cxema Ne 10
O000LWEHHbIN notpeburens o} ABYXCTyNeH4YaTbIM nocnepoBaTenbHbIM

nogkntoveHnem nogorpesatenen 'BC n He3aBucnmbim npucoeanHeHnem CO n CB.
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Fnkﬂ ?

IBC

'

co

Cxema Ne 11
MecCTHbIN TeNNOBOW MYHKT C ABYXCTYNeH4YaTbiM nocnegoBaTenbHbIM NogKNto4YeHnemM

nogorpesaTtenen NBC n HacocHbIM npucoeguHeHmem CO.

tre_ rE’;C
B
e ik L) Co
0 PT- FFP Lm|-.l T3
Ta ’“‘ 10 (#
- B —
*{E"—{pr L @)
S HyeT
Cxema Ne 12
O600LWEeHHbIN notpedutens c ABYXCTYNeH4YaTbIM nocneaoBaTenbHbIM

nogkntoveHnem nogorpesatenen 'BC n aneeatopHbIM npucoeamnHeHnem CO.

tre . F%C
P
lIH Co
Th %E_'H__ PT: &
7, 1EO i
XE
tee —m1eT d
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Cxema Ne 13

MecCTHbI TEenfIoBOW MYHKT C [OBYXCTYMNEHYaTblM CMELUaHHbIM  MOAKIHYEHNEM
nogorpesaTtenen NBC n aneBaTopHbIM npucoeanHeHmem CO.

B
I
r mggg I1IBTT

Ty HIBC) i

I'BC

» +

co

Cxema Ne 14

MeCTHbI  TENNOBOW MYHKT C ABYXCTYNEH4YaTbiM CMELUaHHbIM MOAKIHYEHNEM
nogorpesaTtenen BC n He3zaBucnmbiM npucoeanHeHmem CO.

=1
[ Miuz
LA

Ta

Cxema Ne 15

O606LWeHHbIN  NOTpebUTENb C ABYXCTYNEHYaATbIM CMELUaHHbIM  NOOKITYEHMEM
nogorpesatenen NBC n HacocHbIM npucoeanHeHnem CO un CB.
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

tre . TBC

4+

B
I e

i —er

Cxema Ne 16
O606LWeHHbIN  NOTPeEBUTENDL C  ABYXCTYMNEHYATbIM CMELUAHHbIM  NOAKITHYEHNEM

nogorpesaTtenen (BC n He3aBucumbiM npucoegnHeHmem CO un CB.

tre . rE';C
[T2CT
B co
. o ’-HH—
1 PT PP
* o » @ t1
Ta I 12 @____
5 {:} T = ‘EE"
M A
*B Yyp

MMcT

Cxema Ne 17
MecCTHbIN  TENNOBOW MYHKT C ABYXCTYMEHYaTbiM CMELUaHHbIM MOAKITYEHNEM

nogorpesatenen BC n HacocHbIM npucoeagnHeHnem CO.

B
wil |
?:1 F PT-

“E

tre rE_ic

co

&

ILLET
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

Cxema Ne 18
O606LWeHHbIN  NOTPeEBUTENL C  ABYXCTYNEHYATbIM CMELUAaHHbIM  NOAKITIOYEHMEM

nogorpesaTtenen NBC n aneBaTopHbIM npucoeanHeHmem CO.

bre , Tee
B

I co
T Iﬁ_lBl_I PTh 3 1 Ts
7, LIBO —
—c—l'dr__ﬁ {:}

el H Ll —we@—
e —ieT
Cxema Ne 19

MecCTHbIN TennoBOKW NYHKT € NapanneneHbIM nogkntoyeHnem nogorpesatenen NBC n

anesaTopHbIM npucoeanHeHnem CO.

tre FE‘;C
B .
e [Ih co
T1 2 T3
T [IIBO
XEBE " NI@ )
txe
Cxema Ne 20

MecCTHbIN Tennosoun NYHKT C nNapannefibHbIM NoAKNto4YeHnem no,qorpeBaTeneVl MBCwu

He3aBMUCMbIM NMpucoegnHeHnem CO.

I'BC
» &
co
LT
% s
b 11
T2 110 t2
& k] @
XB o | 7))

txe
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Cxema Ne 21
O606LeHHbIN NoTpedbuTens ¢ NapannenbHbIM NogkntyYeHnem nogorpesatenen NMBC

N HacocHbIM npucoeanHeHnem CO un CB.

B
& &
E‘ el
I =
: ILITT
. — £
(
T2 110
o o @ ———
KB Lol

Cxema Ne 22
O606LWeHHbIN NOTpebunTens ¢ NapannenbHbIM NoakntyYeHnem nogorpesatenen NMBC

N He3aBucuMbIM npucoeanHeHnem CO n CB.

tre I_E';‘

B cQ
IF

txe

Cxema Ne 23
MecCTHbIN TeNOBOW MYHKT C napannenbHbIM nogkntoyeHnem nogorpesatens MBC u

HacocHbIM npucoeanHeHnem CO.
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

- IecC

&

Cxema Ne 24
O6006LLeHHbIN NoTpedbuTens ¢ NapannenbHbIM nogkntodeHnem nogorpesatens BC

N 3aBUCMMbIM npucoeanHeHnem CO.

tre IBe

L

XB o Llaag)

tae

Cxema Ne 25

MecCTHbIN TENNOBOM MYHKT C BEHTUIMSALMOHHOW Harpy3komn.

(I -

T2

=il

Cxema Ne 26

MeCTHbIN TENNOBOW NMYHKT C OTKPbITLIM BOLOPA300OPOM U LMPKYNALNOHHON NHUEN.
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

L tre T'E:IC
T * ==
T2
—il I_@
oL . Tuwe
Cxema Ne 27
MecCTHbIN TenNoBoON NyHKT ¢ nogorpeBatenamu BC.
ire rE';C
I1CT
[TBIT :
T PT-
4[5
T, LBO
L XB _p Laeg)

txg

Cxema Ne 28
MecCTHbIN TENNOBOW NYHKT C MapannenbHbIM noaknoveHne nogorpesatens MBC n

HenocpeAacTBeHHbIM npucoegnHeHnem CO.
tre IBC

'

CB
Il o
T
Ta
KB —»laaig)
txe UHCTR
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CUCTEMbI TENNIOCHABXEHUA rOPOJA. NPUNOXEHUE 2

17PACHETHbIE CXEMbl NMPUCOEAMHEHUA LIEHTPAJIbHbIX TEMJIOBbIX
MYHKTOB K TEMJIOBOWU CETHU

YcnoBHble 0603HayYeHUs1, NPUHATBIE NPY N30OpaXKEHUN CXEM TEMMOBbLIX NMYHKTOB:

1.MBC - cucrema ropsayero BogocHabxeHus;

2.CB - cuctema BeHTUNALUNK;

3.CO - cucrema oTonneHus;

4.PP - perynaTtop pacxoga;

5.PT - perynstop Temnepartypbl;

6.TCO - Tennoo®meHHbIM annapaTt Ha CUCTEMY OTOMMEHMS;

7.M1CT - nogorpeBaTenb - TENNOOOMEHHbBIN annapaTt NepBon (HWXHEN) CTyNeHn Ha
CUCTEMY ropsivyero BOAOCHabXeHuUs;

8.M2CT - nogorpeaTtenb - TENNOOOMEHHbIN annapaT BTOPOWN (BEPXHEN) CTYMNEHU Ha
CUCTEMY ropsivero BOAOCHabXeHus;

9.CH - cmecuTenbHbIN Hacoc;

10.4HCO - unpKynsiLMOHHBIA HAaCOC CUCTEMBbI OTOMMEHNS;

11.UHCIB - uMpKynsaumMOHHbIN HACOC CUCTEMbI FOPSYEro BOAOCHA0XEHNS;

12.32 - anesaTop.

Cxema Ne 1

LITTT ¢ He3aBucumMbim npucoeanHeHnem CO un CB.

CB CO

)
| ’-1 I
FFE(F0D)
i 14 _

TCO

$

o

T
D
|

[ ]
=
L
(2
o
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OBOCHOBBIBAIOLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENBCK» [10 2028 FOJA. FMABA 3. ANIEKTPOHHAA MOAENb
CUCTEMbI TENJIOCHABXEHWA rOPOLA. NPUNOXEHUE 2

Cxema Ne 2
LTI ¢ gByxcTyneH4yaTbiM CMeELLaHHbIM nogkniodeHnem nogorpesatenen BC wu
He3aBucuMbIM npucoeanHeHnem CO n CB.
I'BC
&
CB co
FIH—
(3
- 11 ]
TCO
T u 12 gy
- £ —IHCO
B ‘_‘.I
XE txe L i 77
ITICT UHCT B
Cxema Ne 3

UTM ¢ napannenbHbiM nogknoyeHnem nogorpesatenen BC n HesaBuCUMbIM

npucoegmHeHnem CO n CB.

tre . F%C
CB cOo
’-Hll—
T
* 11 -
TCO
Ta 1o .
= = IACO
txe UHCTE
Cxema Ne 4

LITI ¢ rpynnoBbiM aneBaTtopHbIM npucoegnHeHnem CO.

co co

» B
|+

Ta INeO
- am
e
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OBOCHOBBIBAIOLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENBCK» [10 2028 FOJA. FMABA 3. ANIEKTPOHHAA MOAENb
CUCTEMbI TENJIOCHABXEHWA rOPOLA. NPUNOXEHUE 2

Cxema Ne 5

LTI ¢ gByxcTyneH4yaTbiM CMeLLaHHbIM NOAKITI0YEeHNneM nogorpeBaTtesien.
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