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1 BBEOAEHUE

MeTtoanyeckoe nocobue npegHasHayYeHO AN MHXEHEPHO-TEXHMYECKOro nepcoHana,
BbIMOSHSIIOLLErO TEMMOBbLIE N MMOPABMMYECKME pacyeTbl CUCTEMbI TEMNOCHAOXEHNA Ha Npo-
rPaMMHO-pac4YETHOM KOMMIIEKCe Anst cuctemM TennocHabxeHnsa ZuluThermo.

Mpun paboTe ¢ nakeTom He obsa3aTeNbHbI rMy0OKNE 3HAHMS MO NPOrPaMMUPOBAHNID, O0-
CTaTOYHO YETKO M rPaMOTHO ChOpMynNMpoBaTb CBOM LieSNIn 1 C NOMOLLLI0 MMetoLLerocq y Bac
komnnekca ZuluThermo pelwnTb NOCTaBNeHHbIE 3a4aun.

HacTtoswmin JOKYMEHT AaeT Norfb3oBaTernto BO3MOXHOCTb CaMOCTOSTENIbHO OCBOUTHL U
npaBUNbHO UCMOMb30BaTh pasHoobpasHble yHKUMK MK npu BbINOMHEHUN MHXEHEPHBIX pac-
YeToB.

Hencteune ocHoBHbIX hyHKumi MK goctaTtodHo noapobHo onmncaHo B PykoBoacTBe nosb-
3oBaTena Ans reoMHgopMaLMoHHON cuctemMbl Zulu, 34echb XXe npuBedeHbl npasuna 3aHece-
HUS1 LICXOAHOW MHCPOPMAaLIMM U OCHOBHbIE pacyeTHbIe 3aBUCUMOCTU. [NpakTrka obyveHns u no-
crnegyowas camocTosTenbHas paboTta nonb3oBaTens BbisiBANA OCTPYH HeobXxoaMMOoCTb

HanMcaHnsa AaHHOro Nocoodust.
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2 3NEMEHTbI MOOENU TEMJIOBOU CETU

MaTtematnyeckas modenb CeTU Ans MpoBedeHUs TennornapaBiMyecknx pacyeToB
npeacTaenseT cobow rpad, rae gyramun, COEANHSIIOWMMM Y3rbl, ABASIOTCA Y4acTKn TpyGonpo-
BOAOB. HECMOTps Ha TO, YTO Ha y4acTke MOXeET ObITb M MOAAIOLLMI 1 06paTHLINM TPYOONPOBOA,
nonb3oBaTesb N300paxaeT y4acToK CeTU B OOHY NMHUI0. DTO BHELLHeEe NpeacTaBneHne ceTu.
Mepen Havanom pacyeTa BHeELLUHee NpeacTaBneHne ceTu, B 3aBUCMMOCTU OT TUMOB N PEXU-
MOB 3NEMEHTOB, COCTaBMALWMNX CETb, Npeobpa3syeTca (kognpyeTcs) BO BHYyTPEHHee npefn-
CTaBfneHue, N0 KOTOPOMY W1 MPOBOAUTCS pacyeT.

BoT npumep npocTon ceTn n3 0gHOro MCTOYHMKA, TEMSIOBOWM KaMepbl U ABYX NoTpeduTe-

nev BO BHELLHEM W BHYTPEHHEM NpeACTaBeHUsIX.

PucyHok 2.1 - Mpumep npocToi cetm

Ha pacueTHOM cxeme KpacHbIM LIBETOM YCNOBHO 0603HAYeHbl Y4aCTKvM NOLALLEro Tpy-
B6onpoBoaa, CMHUM - 0BPaTHOrO, 3eMNEHbLIM - Y4aCTKU, COEAMHAOLLME NOAAIOWNA 1 0BpaTHbIN
TpybonpoBoabl. ICTOUHMK n306pakeH y4acTKOM CO CTPenkon B Kpyxke. Tak byaem msobpa-
XaTb Y4yacCTKu, Ha KOTOpbIX OEWCTBYET YCTPOWCTBO, MOBbILLAKOLWEE AaBrneHue (Hanpumep,
Hacoc).

MogopobHoe onucaHne BCeX UCXOAHbIX OAHHbLIX KaXOoro afieMeHTa ceTu NpuBeneHO B
MeTOAMKE TennornapaBnuyeckmx pacdeToB. 34eCb Mbl MPOCTO KOPOTKO OMMLUEM, YTO npea-
CTaBnsAOT U3 cebs Te «KyOUKMY», N3 KOTOPbIX MOXHO COCTaBWUTb TEMMOBYO ceTb Ntoboro pas-

Mepa n CrioXXHOCTHW.
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21 Yuyactku

Ymo npuHumamb 8 pacyemax 3a y4acmok?

Y4yacTok ceTu B pacyeTax He Bcerga OOSPKEH COoBnadaTb C YYACTKOM C TOYKM 3pEHUS
nacnopTusauumn n nHeeHTapuaaumun. [Ins pacyeTta rmaBHOEe TO, YTO Ha y4acTKe OCTalTcs Mo-
CTOSIHHbIMM TMOPaBNMYECKME U TEMNOBLIE CBOWCTBA TpybonpoBoda. Tam, rge 3Tu CBOWCTBA
MEHSIIOTCS, y4aCTOK 06s13aTeNibHO A0MMKEH ObITb 3aKOHYEH OAHUM U3 TUMOBbLIX Y3I10B.

BOT OCHOBHbIE NPUYNHBI Ast 3aBEPLUEHNS OOHOIO yYacTka M Havana HoOBOrO:

1.Pa3BeTBrneHmne - MEHSIETCA Pacxoa.

2./13meHeHne guameTpa - MEHSIETCS COMPOTUBIIEHNE.

3.CMeHa T1na nNpoknagky - MeHSTCS TeNoBble NoTepu.

4.CmeHa Tuna unm cocTosHUS U30NALMN - MEHSIOTCS TENSOBbIE NOTEPW.

Kpome Toro, nonb3oBatenb MOXeT pa3buTb TPyOONpPOBOA Ha pa3Hble y4acTkun B Nito6om
MecCTe Mo CBOEMY XXenaHuio aaxe Tam, rae TenmnoBble U rmapaBnMyeckue CBoNCTBa Tpyodonpo-
Boda He MeHsoTcsa. Hanpumep, TpybonpoBoa MoXeT ObiTb pasgerneH Ha y4acTku CMOTPOBOM
KamMepowr Ha MarncTpanu Unu yarnom, pasrpaHnynBatoLLIMM GanaHcoBY NPUHAOEXHOCTb.

MHoraa npaBuna nocTpoeHust pacyeTHOM Mogenun cetn TpebytoT BKMYEHUS B CeTb
dopMarnbHbIX y4acTKOB, KOTOPbIE HE MMEIOT NPSIMbIX aHAIOroB B pearibHOM CeTW.

OOQdHonuHeliHOe u3obpaxkeHue y4acmka

YyacTtok nsobpaxaetca 0gHOM NMUHUEN, HO MOXKET O3HayaTb HECKOSIbKO COCTOSHUM, 3a-

AaBaeMbIX pa3HbiMu pexxumamu (PrucyHok 2.2).

FPexamr 1 - ERIOUEH

Pexam: 2 OTHEIBOUEH

Pesama 3 - OTHIOUEH 06 aTHEDT
FPesoms 4 OTHTFOUEH TI0AARIIITHES

PucyHok 2.2 - Pexxnmbl yyactka

Ha pucyHke unsobpaxeHa LEenoyka M3 y4acTKOB pasHbIX PEXMMOB B OAHONMHENHOM

|/|306pa)KeHI/II/1 M COOTBETCTBYHOLLIAA en BHYTPEHHAA KOOANPOBKa.
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PucyHok 2.3 - Llenoyka y4acTKoB pa3HbIX peXXMmMoB

M3 pucyHKa BMOHO, YTO LiEnoYka y4acTKOB BO BHYTPEHHEM MpeacTaBfeHun ABaxabl
pasopBaHa no nogatoLemy un no obpatHomy Tpybonposoaam.

ConpoTnBneHne nogarowero n obpaTtHoro TpybonpoBoga Kaxaoro ydactka 3aBuUCUT OT
ANWHBI y4acTka, AnameTpa, 3apacTaHus, LepoxXoBaTOCTU, CyMMbl KOI((HULIMEHTOB MECTHbIX
conpoTuereHnn Tpybonposoaa. lMageHne faBneHust Ha yyYacTke MpOonopLUMOHanibHO COMnpo-
TUBMEHUIO M KBagpaTy pacxoga.

Ymo o3HavYarom cmpesiku Ha yyacmkax?

Kyoa noteuet Boaa, B 06LLEM Cry4ae MOXHO y3HaTb TOSbKO ONpeaenuB noTokopacnpe-
AeneHve B pesyrbTaTte rmapaBnmyeckoro pacdeta. Ctpenka npu n3obpaxeHun ydactka op-
MarnbHO yKa3blBaeT HanpaBfieHNe OT Hayana K KOHLy yvacTka, 3agaHHOe Npu ero Beoae (npu
prcoBaHuK). C TOYKM 3peHMs pe3ynibTaToB pacyeTa, eCriv 3HaYEHNe pacxoda Ha yvacTke no-
NOXWUTENBbHO, TO BOAA B 3TOM y4YacCTKe TEYET MO CTPErKe, ECNM 3HAYEHME pacxoaa Ha yvacTke

oTpuyuaTesibHO, TO BOAa Te4eT NpPOTUB CTPEJIKN.

1.55 msqa —1 55 mAqg

-1 .55 m/4g 1.55% msg

PucyHok 2.4 - Cxema ¢ pa3HbIMU HanpaBrneHUsIMU y4acTKOB

Ha pucyHke 1.4 nsobpaxeHbl OBE OOMHAKOBbLIE CXEMbl. B nepBon y4acTtok BBOAWMIICS
crneBa Hanpaso, BO BTOPOW - cnpasa HaneBo. Ha yyacTkax nognucaHbl NofyYeHHbIe npy pac-
yeTe pacxodbl Mo nogawwmm n obpatHbiM TpybonpoBogam. COOTBETCTBYOLLUME 3HAYEHUS

pacxoaooB Ha 000MX cxemMax OTNMYaTCS TONbKO 3HAKOM, TaK Kak OTIMYatoTCA HanpaBneHuA
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BBOJa y4acCTKOB, HO 1 B NepBOM 1 BO BTOPOM CJlydaax BoAda Te4eT OT UCTOYHUKA K I'IOTpe6VITe-

Mo No nopatoLLemy TpyGonposoay U OT NOTPebuTens K UCTOMHUKY Mo obpaTHOMY.

2.2 Mpocron y3zen

npOCTbIM y3/10M B MOAeNn CHUTaeTCA nobon y3erll, 4bM CBOWCTBA crneuunarnbHO He oro-
BOpPEHbI. npOCTOIZ y3eIl CNyXUT TOJIbKO AJ1d COeAUHEHUA Y4aCTKOB. Taknmn y3rnamMm anda mo-
Jenn ABnarTcA TenrioBble Kamepbl, OTBETBJIEHUA, CME€Hbl ANAaMETPOB, CMeHa Tuna NpokKnaaku
nnn Tmuna n3ondaumm n T.4.

Bo BHyTpeHHeIZ KOOMPOBKE Takue y3ribl npespalarnTcd B ABa y3na, O4AuH B rnogaroLliem
pr6OI'IpOBO,D,e, /:l,pyr0|7| B O6paTHOM. B kaxxgom y3ne MOXHO 3adaTb CIB BOAbl N3 NodaroLliero

n/vinn n3 obpatHoro TpybonpoBoaos.

2.3 Morpeburens

MoTpebutens TenoBOM SHEPTUN XapaKTeEPU3yeTCa pacHeTHbIMW Harpy3kaMmu Ha cucTe-
My OTOMSMEHUS, CUCTEMY BEHTUMALUMN U CUCTEMY FOpSYero BOAOCHabXeHUA N pacyeTHbIMU
TemnepatypaMmn Ha BXofe, BbiIxofe NoTpeduTens, U pacyeTHON TemMnepaTypon BHYTPEHHENO
BO3yXa.

B ogHonuHerHoM npeacTtaBneHun notpebutens - 3TO y3N0BOW 3MEMEHT, KOTOPbIA MO-
XeT ObITb CBSI3aH TOSTBLKO C OOHMM Y4aCTKOM.

BHyTpeHHsAs kogupoBKka NOTpebUTenst CyLEeCTBEHHO 3aBUCUT OT €ro CXeMbl nNpucoeau-
HEHMSA K TennoBown ceTn. Cxembl MOryT ObITb 3MeBaTOPHbIE, C HACOCHBIM CMELLEHNEM, C HE3a-
BMCUMbIM NPUCOEOVMHEHMEM, C OTKPbITLIM UK 3aKpbITbiM 0T6OpOM BoAbl Ha BC, ¢ perynaTo-
pamMu TemnepaTtypbl, OTOMMEHUs, pacxoda v T.4. Ha AaHHbI MOMEHT B pacropsiXKeHUU Mnosib-
3oBarens 28 cxem npucoegnHeHus notpeburtenen.

Ecnu B 3gaHnm HECKONbKO y3roB BBOAA, TO OOBLEKTOM "noTpedbuTtens” MOXHO onucatb
Kaxkabi BBOA. B ToXXe Bpems Kak 0anH NoTpeduTenb MOXXHO onmncaTtb Lenbli KBapTasn unm 3a-

BO/, 3a[aB A5 TAKOro NoTpebuTens 0606LLeHHbIE TeNMoBble HarpysKu.
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24 LleHTpanbHbIA TENSIOBOM NMYHKT

LITTT - 370 y3en AOMNOMHUTENBHOIO perynvpoBaHnsa 1 pacrnpeneneHus TensioBon aHep-
mn. Hannuune Takoro yana nogpasymMeBaeT, YTO 32 HUM HaxoauTCs TynukoBasi CeTb, C UHAN-
BMayanbHbIMK notpedbutenamu. B LTI moxeT BXoauTb TOMBbKO OAUH Y4aCTOK M TOSMBKO OAMH
Yy4aCTOK MOXeT BbIXoauTb. [1pryem BXOAALWMI y4acTOK MAOET CO CTOPOHbI MarucTpanu, a Bbl-
XOAALWMIN Yy4acTOK BEAET K KOHEYHbIM noTpebutenam. BHyTpeHHsasa koguposka LITI 3aBucut
OT ero cxembl NPUCOEONHEHWS K TEMOBOM CETU. ITO MOXET ObITb rpynnoBOv anesaTop, rpyn-
MOBOW HAcOC CMeLUeHUd, He3aBUCMMOE MOAKMYEHMEe rpynnbl noTpebutenen, Gonnepbl Ha
MBC u 1.4. Ha gaHHbLIN MOMEHT B pacrnopsiKeHUM nonb3oBaTtens 29 CXxem NpucoeuHEHMUs
LUTr.

)
2 | e | @ o
o LITN-1
o
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=
[
= & & &
o

PucyHok 2.6 - Cxema c LTI

'
A BHumaHume: VcknoyeHne M3 gaHHoro npasuna coctasnstoT LTI, kotopble uc-
Nonb3yloT BCrioMoraTernbHbI y4acTok. B aTom cnydae 3 LTI BbixoguT ABa yyacTka - OauvH

OCHOBHOW 1 0QMH BCOMOraTesibHbIN.
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25 0606w eHHbIN NoTpeburens

O600LEeHHbIN NOTPEBUTEND - 3TO Y3es, Ha KOTOPOM Harpyska 3agaeTcs nmbo notpeb-
nsemMbIM pacxogom, nmbo pacxon obycrnoBneH 3agaHHbIM CONPOTUBIIEHMEM Y3Na.

Takon o6bekT ygobHO MCnonb3oBaTh, KOrga BO3HMKAeT HeobXOAMMOCTb paccyMTaTb
rMAapaBnuKy cetn 6e3 nHgopmaumm O TENMOBbLIX HArpy3kax M KOHKPETHBLIX CXeMax npucoeau-
HeHMs NoTpebuTenen K TENSIOBON CETU.

Hanpumep, npu pacyete mMaructparbHbIX CeTeN MHGOpMaLMM O KBapTalibHbIX CETSX
MOXET He OblITb, a ANs OLEeHKN NOTepPb HaMopa B MarMcTpansax 4OCTaTOvHO 3adaTb 0606LLeH-
Hble pacxofpbl B TOYKaxX NPUCOEOUHEHNS KBApTasoB K MarncTpanbHOM ceTu.

B ogHonuvHenHoM n3obpaxeHun He TpebyeTca noaknoyaTb 0006LLEHHBIN NOTpeduTenb
Ha OTAEenbHOM OTBOASLLEM Yy4acTKe, Kak B Cniydae npoctoro notpedbutens. To ecTb B 3TOT
y3en MOXET BXOAUTb U/ BbIXOAWTb NIob0oe KONMYeCcTBO y4acTKOB. OTO NO3BOMSET ObICTPO U
yAOBHO, C MMHUMarbHbIM KOFIMYECTBOM MCXOAHbIX AAHHbLIX B YNPOLLEHHOM BMae MOLENMpo-

BaTb rmapaBIinKy CETW.

- ¢ - \ 4

MCTGYHHK OcobleHHBI2 NOTpeeHTENM

PucyHok 2.7 - Cxema ¢ 0606LeHHbIMY NoTpebuTensamm

2.6 UcTouHuk

Ecnn B ceT oavH UCTOYHMK, TO OH MOAAEPXVUBAaET 3adaHHOEe OaBreHve B oGpaTHOM
TpybonpoBoae Ha BXode B UCTOYHUK, 3a4aHHbIN pacrionaraemblil Hanop Ha BbIXoAe U3 UCTOM-
HUKa 1 3ajaHHYl0 TeMnepaTypy TennoHOCUTENSI.

PasHuua mexgy cyMMapHbIM pacxogoM B Mogatolmx TpybonpoBoaax M CyMMapHbIM
pacxo4om B o6paTHbIX TPybOonpoBoaax Ha UCTOMHUKE onpeaensieT BenuumHy noanutki. OHa
X€ paBHa CymMMe BCeX yTeyek TenrioHoCUTeNs 3 cetu (3adaHHble 0TOopbI U3 Y3roB, YTEUKM,

pacxoA Ha OTKpbITyto cuctemy BC).
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PucyHok 2.8 - PasHuua mexay cyMmapHbIM pacxo4oM B NoAarolmnx TpyéonpoBoaax M CyMMapHbLIM pacxoaom B 06-
paTHbIX TPyb6onpoBoAax Ha UCTOYHUKE

= .
E.?Ei
= .

Ecnn Ha ogHy ceTb paboTaeT HEeCKONbKO MCTOYHUKOB, TO B 0OOLLEM Criydyae TONbKO Ha
OOHOM 13 UCTOYHUKOB C MOAMUTKON MOXXHO OOHOBPEMEHHO MoAAepXuBaTb U AaBreHne B 06-
paTHOM TpyGonpoBode, M pacronaraemblii Hanop Ha BbiXxode. Y OcTanbHbIX UCTOYHMKOB C
NoANUTKON MOXXHO NoaJepkmBaThb TONbKO AaBneHne B o6paTHOM TpyGonpoBode.

Mpn paboTe HEeCKONbKUX UCTOYHMKOB Ha OOHY CETb HEKOTOPblE WCTOYHMKM MOTYT He
MMeTb NoanuTKM. Ha Takmx MCTouHMKax aaBneHne B obpaTtHom TpybonpoBoae He duKkeupyeT-
csl, U NoaaepKMBaTbCA MOXKET TONbKO pacrnonaraemblii Hanop.

Cnenyet OTMETUTb, YTO NPU paboTe HECKOMBbKMX MCTOYHUKOB HE NP MoBbIX MCXOAHbLIX
[AaHHbIX MOXET CyLLecTBOBaTb pelleHne. OauH UCTOYHUK MOXKET 3aaBUTb APYrov, 3adaHHble
[AaBMNeHMs1 1 Hanopbl MOryT 0Ka3aTbCsl HEAOCTUKMMbI. JTO 3aBUCUT OT BENMYMHBLI NOAMNUTKA, OT
KOHGUIypaummn ceTu, OT CONPOTUBIIEHMI TPYOONPOBOAOR U T.4. B KaXKaAoM KOHKPETHOM criydae

9TO MOXET NOoKa3aTb TOJIbKO pacyeT.

2.7 Mepembiuka

lMepeMblvka No3BONSET CMOAENMPOBATL YYaCTOK, COEOQUHSIIOLLMIA Nogaromi n obpat-
HbI TpybonpoBoabl. B 3TOT y3en MoXeT BXOAUTb U/Mnn BbIXoauTb Noboe KONMYECTBO yyacT-

KOB.

e ]

PucyHok 2.9 - Cxema c LTI
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Tak Kak nepemMblyka B OOHONMMHENHOM M306paeHUn NpeacTaBrneHa y3nom, To Anst Mo-
AENMPOBaHMSA COeQUHEHNSA Mexay NofatoLmMm TpyOonpoBOAOM OOHOMO ydYactka u obpaTHbIM
TpybGONpoOBOAOM APYroro ydactka OAHOro anemeHTa "nepembluka" HepoctaToyHo. [MoHago-

6ATCA ewe ABa ydacTka: OAMH TONbKO NoAatoLLMIA, OPYron - TONbKO 0BpaTHbLIN.

PucyHok 2.10 - MNepembiyka

B TekyLLeln Bepcumn pacyeToB COMPOTUBIIEHNE NEPEMbINKN 334aeTCs TEMU XKe NapameT-
pamu, YTO U CONPOTMBIEHNE OObIYHOIO yyacTKa.

2.8 HacocHaa ctaHuma

XOTH HacocHasi CTaHuMsi B OQHONIMHENHOM W300pakeHnn NpeacTaBnseTcsl OgHUM Y3-
NIOM, B 3aBUCMMOCTM OT Tabrnm4yHbIX NAapaMeTpoB 3TOrO y3na HAacoC MOXET ObITb YCTaHOBIEH
Ha nogatoLlem unmn obpatHom TpybonpoBoae, NMMbo Ha obomx TpybonpoBogax OgHOBPEMEH-
HO. [Ins 3agaHua HanpaBneHus OEUCTBMSA HAcoca B 3TOT y3en TOMbKO OAWH y4YacTok 0bs3a-

TEJIbHO OOJTKEH BXOAUTb U TOJNbKO OAMH Y4HaCTOK OOJMKEH BbIXOOUTb.

e e W | e S e S

(e [ el

PucyHok 2.11 - CxeMbl C HACOCHOM CTaHLUuen
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Hacoc moxHo MogenvpoBaTb ABYMS1 cnocoGamu: Nbo Kak naeanbHoe YCTPOWMCTBO, KO-
TOpOe U3MEHSIET AaBneHne B TpybonpoBoae Ha 3afaHHyo BENUYMHY, NMMBO Kak YCTPOWMCTRO,
paboTatoLLiee C y4eTOM pearnbHON HanoPHO-PACXOAHOW XapaKTEPUCTMKN KOHKPETHOMO Hacoca.

B nepBom criy4ae npocTo 3agaeTcs 3HaYeHve Harnopa Hacoca Ha nogatoLiem umnm ob-
paTHoM Tpy6onposoge. Ecnn 3HaueHne Hanopa Ha 0gHOM U3 TpyBOMNpPOBOAOB paBHO HyMHO, TO
Hacoc Ha aTom TpybonpoBode OTcyTCTByeT. Ecrnn 3HauyeHWe Hanopa oTpuuaTenbHO, TO 3TO
03HayaeT, YTo Hacoc paboTaeT HAaBCTPeYY BXOASLLEMY B HETO y4aCTKy.

Ha pucyHke 2.12 BMOHO, Kak pa3nuyHble HanpaBEHNs y4aCTKOB, BXOOSALLMX U BbIXOAS-
LUMX M3 Hacoca B COMETaHMW C pPasHbIMM 3HAKaMU Hafopa Ha Hacoce BMUSIIOT Ha pesyrbTaTt
pacyeTa, 0TOBpaXXeHHbI Ha NbE30METPUYECKUX rpadimKax.

Korga 3apaeTcst Tonbko 3HAaYeHUE Haropa Ha Hacoce, OHO OCTaeTCs HEM3MEHHBbIM He

3aBMCMMO OT NnpoxogsALlero 4epes3 HacocC pacxoaa.
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PucyHok 2.12 - 3aBUCMMOCTL pe3yribTaToB pacyeTa OT HanpaBreHUn y4acTKOB

Ecnun mogenvpoBaTb paboTy Hacoca ¢ ydetom ero QH xapaktepuctuku B ZuluThermo
MOXHO ABYMsI criocob6amu.

MepBbIi cnocob ynpoLLeHHbIN. B 3TOM cnyyae OoCTaToOYHO 3a4aTtb TONBbKO ABE TOYKU
XapaKTEPUCTUKM - paCXOAbl M HAMopbl Ha rpaHnLax paboyer 30HbI Hacoca.

Mo 3agaHHbIM ABYM TO4YKaM onpeaensieTcs napabona ¢ MakCMMymMOM Ha OCU aBIEeHUN,

Mo KOTOPOW pacyeT 1 ByaeT onpeaensaTb Hanop Hacoca B 3aBUCKMOCTU OT pacxoda. CrnieayeT
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OTMETUTb, YTO XapaKTepUCTUKa, 3aaBaemasi Takum obpa3oM, MOXET OTNMYaTbCA OT pearb-
HOW XapaKTEPUCTMKN Hacoca, HO B npegenax paboyen obnactu obe xapakTepUCTMKN NPaKTu-
YeCKM COBMagatoT.

[nsi onncaHnsa HeCKONbKMX NapannensHO paboTaroLmx HAaCOCOB AOCTAaTOMHO 3adaTh UX
KONMMYECTBO M pe3ynbTMpPYoLLIas XapakTepucTtika byaeT onpeaeneHa npy pacyete aBTomaTtu-
YECKMW.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactn Hacoca 6epyTcs U3 cnpaBoOYHUKA U BCe-
raa NosioXuUTEnNbHbI, TO HanpaBrieHne OEUCTBMS Takoro Hacoca OyaeT onpenensatcst TOnbKo

HanpasJrieHneM BXoadLlero B y3ers y4acTka.

Huax .

Hmin -

Gmirn max=

PucyHok 2.13 - XapaktepucTtuka Hacoca

BTopoii cnoco6 no3sonsieT UCnonb3oBaTh CMPaBOYHMK MO HACOCHBIM XapaKTepPUCTUKAM.
B cnpaBo4Huke Ansi Hacoca MOXHO 3afaTthb ero QH xapakTepucTuky ftoGbiM KONMYECTBOM TO-

Yek.
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PucyHok 2.14 - OKHO cnpaBoYHUKa No Hacocam

2.9 3agBMKKu

OGbeKT 3aaBWKKa B OAHONMHENHOM N3006paXkeHnn NpeacTaBnseTcs O4HUM Y3rIOM HO B
3aBUCMMOCTM OT TabNMYHbIX MAPaMETPOB 3TOrO y3na 3a4BWkka MOXET ObITb yCTaHOBMNEHA Ha
nogarowem nnmn obpatHom Tpybonposoae, NMMb6o Ha oboux TpybonpoBogax OOHOBPEMEHHO.
3aaBWXKKY MOXHO MoAenMpoBaTh ABYyMS crnocobamu: Nnbo Kak UCKIMKUYUTENBHO 3anvpatoLuee
YCTPOMCTBO, NNOO Kak 3anopHO-perynupytoLLee YCTPONCTBO, paboTatoLlee C y4eTOM U3MEHS-

oLieroca conpotmueneHna 3agBmXk B 3aBUCUMOCTUN OT CTENEHN €€ OTKPbITUA.

> ! -
- Y -

OAHONWHERH o2 UCNGHEeHUe HOeyxnuHeRHoe UCNONHEHWe
- pacqeTHanA cxema - BHYTREHHAA KOANPOBKA

PucyHok 2.15 - CxeMbl C 3anopHOM apMaTypou

78405.0M-1CT.003.001
30



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1
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PucyHok 2.16 - OKHO cnpaBoO4YHMKa MO 3anOpHOM apmartype
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PucyHok 2.17 — BnusiHne cTeneHu 3aKkpbITUA 3aABWMKKU Ha Nbe30OMeTp

210 [Opoccenupyowme y3nbl
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[poccenupytoLimne ycTponcTea B OQHOSIMHEWHOM MpeacTaBneHnn ABnsTCS y3namm, HO
BO BHYTPEHHEeN KOAMPOBKE - 3TO JOMNOSMHUTESbHbIE YHAaCTKM C MOCTOAHHBLIM UM NEPEMEHHbIM
conpoTuerieHvemM. B gpoccenvpyrowmin ysen obssatenbHO OOMKEH BXOAUTb TONbKO OOMH

Y4acCTOK, U TOJIbKO OAMH y4aCTOK 13 y3I1a AO0JPKEH BbIXOAUTb.

Ha noganusd mpySonpoboge Sreq

e e e e e e
i PH———

. = . = &

Ha oBpamnxoMm mpySonpologe

- . m . - ) C

|:'\. P T = o e

Ll

L2

STeg

PucyHok 2.18 - CxeMbl ¢ gpoccenpylowmmm y3namm

[ ]
j BHumaHue: VcknioyeHne M3 JaHHOrO MpaBuiia COCTaBMAT pPerynstopbl AaBre-
HUS, KOTOPbIE UCMONb3YHT BCOMOraTesbHbIV y4acTok. B aTom cnyyae 3 perynsitopa aaene-

HUA BbIXOAUT ABa y4acTKa - O4UH OCHOBHOW 1 OAMH BCIOMOraTesbHbIN.

211 [OpoccenbHasn waunba

C TOuYKM 3peHuss moaenu gpoccenbHas wanba 3To UKCUPOBAHHOE COMPOTMBIIEHUE,
onpepenseMoe AnaMeTpoM Liarbbl, KOTOPOe MOXHO yCTaHaBNMBAaTb KaK Ha NoAatoLLEM, TaK U
Ha obpaTHOM TpybonpoBoae.

Tak kak 9TO Heperynupyemoe ConpoTMBIIEHNE, TO BEMNMYMHA racuMoro Lwanbon Hanopa
3aBUCUT OT KBagpaTa, NpoxoasLlero Yyepes wanby pacxoaa.

Ha pucyHke HuXe BUOHO, KaK MEHSIHOTCA NMOTEPU Ha Lwanbe, yCTaHOBIEHHOM Ha nogato-

LLeM TpybonpoBoae, Npy yBENUYeHU pacxoaa Yepes Hee B [Ba pasa.
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PucyHok 2.19 - 3aBUCMMOCTb NOTepb Ha Wanbe oT yBenmyeHus pacxoga

212 Perynarop paBneHus

Perynatop aaBneHus - 3170 yCTPOMUCTBO C NEPEMEHHBIM COMPOTUBIIEHMEM, KOTOPOE M03-
BONSIeT MOAAEpXKMBaTb 3aJaHHOe OaBneHne B TpybonpoBoAde B onpederneHHOM Avanal3oHe
N3MeHeHus pacxoda. Perynstop AaBneHns MOXeT YCTaHaBNMBATLCA Kak Ha NOAaoLLEM, TaK U
Ha obpaTHOM TpybonpoBoae.

Ha pucyHke Hke nokasaHo, YTO Mpu yBENUYeHUM B ABa pa3a pacxoda vepes peryns-
TOpP, YCTaHOBIEHHbIN B 06paTHOM TpybonpoBoae, AaBrneHMe B perynmpyemMom yarne octaeTcst
MOCTOSIHHBIM. BenuunHa conpoTuBneHnst perynsitopa MOXeT U3MEHSITbCA B Npeaenax oT bec-
KOHEYHOCTU OO0 COMPOTMBIIEHMS MOMHOCTBLIO OTKPbITOro perynsatopa. Ecnn ycnosusi paboTbl
CeTW 3aCTaBMAT PErynsiTop NOSIHOCTbIO OTKPLITLCS, TO OH HAYMHAET paboTaTb Kak Heperynu-

pyeMbli APOCCENUPYIOLLMIA Y3en.
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PucyHok 2.20 - 3aBUCMMOCTL JABIEHUSA B peryniupyeMomMm y3re oT pacxoa Yepes perynsrop

ﬂ (KpacHbIN) - perynaTop AaBneHnst Ha nogatoLlem Tpyéonposoae;

Fi (CvHUR) - perynaTop AaBneHus Ha obpaTHOM TpybonpoBoae.

2.13 Perynsartop pacnonaraemMoro Hanopa

PaboTta perynsitopa pacrnonaraeMoro Hamnopa aHarnorm4yHa paboTte perynsitopa gaerne-
HMS, TONbKO B 3TOM Crly4ae perynsatop CtapaeTcs AepXaTb MOCTOSHHOW 3a4aHHY0 BENUYMHY
pacnonaraemoro Hanopa. MoxeT ycTaHaBnNMBaTbCA Kak Ha nogatoLlem, Tak U Ha obpaTHOM
Tpybonposogax.

pi (KpacHbIN) - perynsTop pacnoraraeMoro Hamnopa Ha nogatowiem TpybonpoBo-
ae,

(CVHWIA)- perynaTop pacrnonaraemoro Harnopa Ha oGpaTHOM TpyGOMnpoBoe.
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2.14 PerynsaTtop pacxoga

Perynatop pacxoga - 310 y3en ¢ nepemMeHHbIM CONPOTMBMAEHMEM, KOTOPOE MO3BOMNSET
nogaepXuBaTb MOCTOSIHHBIM 3a4aHHOE 3HAYeHME MPOXOASLLEro Yepes perynsatop pacxoda.
Perynatop MOXHO yCTaHaBnmMBaTb Kak Ha mogatoLiem, Tak u Ha obpatHom Tpybonposoge. K
paboTe perynaropa pacxoga MOXHO OTHECTU BCe CKa3aHHOe MPO perynsaTopbl AaBreHus.

(KpacHbIN) - perynsaTop pacxoga Ha nogatolem TpybonpoBoae; (CUHWUIA) - perynsaTop

pacxoga Ha obpaTHoM TpybonpoBoae.

2.15 BcnomoraresnbHbIA y4acTOK

Pexxum 1 - ecrnomo2amersibHbIlU y4acmok Osisi pe2ynisimopa 0aesieHust

Mo ymonuaHuo Perynsitop aaeneHvst perynupyeT AaereHve B TOM MeCTe, e YCTaHOB-
neH. BcnomoraTenbHbIi y4acTok NpegHasHayveH Anst Toro, YToObl y3ern KOHTPOSs 3a perynu-
pyembiM napamMeTpoM AN perynmpyoLero yCTporucTea Mor 6biTb 3aaH caMUm rnonib3oBaTte-
nem. Ha pucyHke Hupke nokasaH y4acTok TpyGonpoBoaa, Ha KOTOPOM YCTAHOBIIEH PErynsTop
[ABIEHNs, perynupyroLLniA AaBreHne Nocne HacOCHOW CTaHLUMKU, HO KOHTPONMPYIOLWMIA OaB-

neHne nepen HaCOCHOM CTaHUMEN.

i |

BocnomorateneHeIM

YHACTOE
X
.-*'--—__-"'-,
Y ’J JI = o D
Yzen Perynupyowee
KOHTpONA YCTPOWUCTEQ

PucyHok 2.21 - Cxema co BcrnoMmorateribHbIM y4acTKOM

|_|pl/l YKa3aHun ya3ria KOHTPOIiA HeobxoaMmo y4nTbiBaTb, YTO OH obsi3aTenbHO OOMMKEH

ObITb NPOCTHLIM Y31OM.
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Pexum 2 - ecriomo2amersbHbIl y4acmok dnsi YTI1

B cnydae ecnun nocne LTI Boga Ha cuctemy otonneHusa n sBoga Ha BC Bbixogut no
pasHbIM TpybonpoBogaM MOXHO BOCMONb30BaTbCA BCMOMOraTeflbHbIM y4acTkoM. [aHHbIN
BCMOMOraTenbHbIA y4acTok paboTaeT co Bcemu cxemamun LITT, 3a ncknoveHnem Ne 1, 4, 7,
21, 22. OH NpegHa3HayeH ans Toro, YTobbl yKasaTb TpyOonpoBoA NogatoLwmnin TENIOHOCUTENb
Ha cucTemy OTOMseHMs 1 TPyOONPOBOA MOLAILLMIA BOAY HA CUCTEMY ropsaYero BogocHabxe-

HUA.

BenomoraTe nbHbIA
VHACTOR MNoTpebiTens FBC

(cxema MN2G)

] e O
= .

MoTpebiTens
COw B
LLTT1 ¢ napanne eHLM
MpAC e dHEHKENM
TOHaTBC

PucyHok 2.22 - Cxema co BcriomoratesibHbIM y4acTKOM

216 CxemarMuHoe unu TouHoe oTtobpaxxeHue ceTn

CriegyeT N1 Npy BBOAE CETU TOMHO MOBTOPSATb KOHPUIYpaLMIO Y4aCTKOB HA MECTHOCTU?
C TOYKM 3peHUst MHAOPMATUBHOCTU W HarMSAHOCTY 3TO XenaTtenbHo. OgHako Ans rmapaenu-
YecKMx pacyeToB BakHa He KOHdMrypaums yvactka TpybonpoBoaa, a creaytowme asa ycro-
BUS:

"Ka)KOblA Y4ACTOK JOIMKEH COEAUHSTb HY)XKHbIE Y3Mbl, T.€. CETb HY)XXHO OnmcaTb TOMOJo-
FMYECKN KOPPEKTHO;

"Ka)KOOMY Yy4acCTKy OOIKHbI OblTb 3a4aHbl TabnnyHble napameTpbl, NO3BOMSOLLME Npa-

BUITbHO onpeaennTb ero rmapasrnny4eckoe conpoTuBrieHNe.
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D I I= = = i

PucyHok 2.23 - PazanuyHble cnocobbl oTobpaxeHusi cetm

Ha pucyHke Bbile n3obpaxeHbl ABa crnocoba 3agaHnsa OgHOro M TOro Xe yyacTtka Ten-
noson cetn. BepxHuin y4acTok coequHAET ABe Kamepbl NPSAMON NIMHUEN. HWKHUI y4acToK Co-
eOUHSIeT 3TK Xe [Be KaMepbl, HO NIMHWUS BbINOSIHEHA C NPopucoBKon [1-06pa3Hbix KOMMeHca-
TOpoB. ['eoMeTpuyeckas OfMHa OBYX YYACTKOB pasfnnyHa U Hanmnyne KOMMNeHcaTtopoB BNSET
Ha conpoTMBIieHne y4yacTka. Ho B pacyeTax AnmnHa He BblYMCNAETCS MO PUCYHKY, a 3afaeTcs B
Tabnuue no yyactkam. OcobeHHOCTU KOHUIypaumm yyacTka (KOMneHcaTopsbl, Yribl NOBOPO-
Ta, OTBETBMEHUS 1 T.4.) y4UTbiBAKOTCA B Tabnuue B BUAE CyMMbl KOI(PMULMEHTOB MECTHbIX
conpoTmerieHun. Noatomy, ecnn Mbl Ana o6omx y4acTkoB, HECMOTPS! Ha UX BHELLHWE pasfu-
ynsg, 3agagum B Tabnvue OOMHAKOBYH OJSIMHY U OOMHAKOBBLIM CyMMapHbIN KO3(ULUMEHT
MECTHbIX CONPOTUBIEHWI, TO COMPOTMBIIEHNE 3TUX Y4ACTKOB B pacdeTax byaeT oanHaKoBbIM.
3amMeTnM TOMbKO, YTO AN paBeHCTBa COMNPOTUBIIEHUI, Y Y4aCTKOB AOIMKHbI ObiTb paBHbI U
Apyrne TabnuyHble napaMmeTpbl: AMamMeTpbl, LLIEPOXOBATOCTM 1 3apacTaHus.

OTOT NpUMep NOKasbIBaET, YTO TOYHOCTb OTOBPaXXeHUS CEeTU Ha KapTe Ha pesynbTaThbl
pac4yeToB He BIMSET.

MOXXHO HaHOCUTb CeTb Ha TOYHYIO KapTy ropoaa ¢ cobniogeHvemMm macwrtaba, MOXHO B
KayecTBe NOAJSIOXKKM MCNOSMb30BaTh HEMACLUTAOHbIM MaH MECTHOCTU, @ MOXHO BBOAUTb CETb

cxemaTu4Ho BoobLLe Ge3 MoasioxKu.
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3 CO30AHME HOBOM CETMU

[ns HaHeceHnsa TennoBon CeTU HeOBXOAMMO MCMONb30oBaTh Cron cucteMbl Zulu onpe-
AENEHHON CTPYKTYpbl. K O6beKTamM KOTOPOro MOAKMOYEHbI Tabnuupbl ¢ HeOGXoauMbIMK 4N1A

pac4yeToB MNnosiaMN. I'Ipou,ep,ypa CO30aHnNA Takoro cnos ¢ Tabnuuamm n CprlCprOVI CIosd aBToO-

MaTn3npoBaHa 1 ornncaHa HMxe.

1.3anyctntb mogynb ZuluThermo. [Ans 3TOro HaxaTb KHOMKY 2 ‘ nnu BbIGPaTb KOMaH-

Ay rmnaBHoro MeHw 3agauun|TennormapaBnuyeckue pacyeTbl. Ha akpaHe nosiBATCS naHenb

Tennornapaslin4ecknx pac4eToB.

ZuluThermo 5.2 = A ES
| [ Cnos.. |

Hanagka ||_|DEIEDHEII T ErMNEpETYPHE rpaq:wil KDHUTDHKTD[JE:KHﬁI EepBHcl
™ C yserom FBC
™ Cyuerom yresex

¥ Cyyerom Tennoess notepe
" Mo Hopr. noTepar

£ Mo WaoAauM
[aWweHHe WabemoHoro Hanopa
v NpoecensHelbg WakGaru

. Connom anesaropa Packpacka I{Hen ;I

Facyer Hactpofiky Cnpaeka | 3akpers |

PucyHok 3.1 - OkHo Tennoruapaenuyeckue pacyeTbi

2.BbibpaTtb 3aknagky Cepsuc 1 HaxaTb KHOMKy Co3aaTb HOBYHO CETb.

ZuluThermo =[]

| Coaoii... |

Hanaﬂ.&al I'IuBepKaI T ernepaTypHeE FDECPHK] K.oHCTRYkTORCK A EEDBHCI

[EHOEHTE CTRYRTYRE TaE AL I CosnaTe HoBYO ceTe I

.:l THHBEI YUY 3T ROE = KT e

[HlEua s i KoHLEl QUECTROE I FacueT Tennces< NoTeps I
EguHULE! MEMEREHMA I

FatyeT I HacTpobikm I Crnpaska Jakpere

PucyHok 3.2 - OkHo Tennorugpaenuyeckue pacuyetbl 3aknagka Cepeuc
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3.Ha akpaHe nossuTCcs amManor co3gaHusi HOBOM TENSTI0BOW CETW.

#xd
Hram daiina: | __J

Hazeanme cnos; |

I™ nofasurs & Kaprg

] € OThieHa Crnpaeka

PucyHok 3.3 - [lnanoroBoe OKHO co3aH1si HOBOrO CIosl CeTU

Ums ¢patina. B aTon CTpoke HaOo ykasaTb MOMHbIA NyTb K co34aBaeMomy hanny cros

Ha aucke. Haxkmute KHOMKy EI,HTo6b| B CTaHOAPTHOM OKHE OTKPbITUS doarina BblbpaTb ANCK
W KaTasor, B KoTopoM ByayT XpaHuTbCs rpadudeckue dannel. BBegnte natuHckummn Gyksamm
nms danna cnosi. Cnon cetn Heob6xoaMMOo co3aaBaTh B OTAEMNbHOW Narnke.

Ha3zeaHue csos1. B gjaHHOM CTpOKe HY>KHO BBECTM MOSIb30BaTESIbCKOE Ha3BaHWE CIlos -
nobylo nocregoBaTenbHOCTb MOOLIX CMMBOSIOB, KOTOpas OyaoeT MCnonb3oBaThCs B Aalb-
HeWnLemM cucteMon anga naeHtTudoukaunmn gaHHoro cnos. Hanpumep - "TennoBkle ceti”.

Mpu HeoBxoanmocTn cpasy [obaBUTb Crov B KapTy YCTaHOBUTE Onumio 4o0aBuTb B Kap-
Ty.

Mpun paboTte ¢ nokanbHbIMM Tabnuuamm cuctema Zulu ncnonb3yeT NporpaMMmHbIE Cpea-
CTBa, ANsl KOTOPbIX HEe XernaTenbHO HanuMyve B MMEHW Narnky pyccKMx cMmMBOMOB. MoaTtomy
Heobxoammo, 4YTobbl MMSA Nanku ang co3gaHus TENSIOBOW CETU coaepKasio TONbKO SlaTUHCKUE
CYMBOITbI.

4.Mocne TOro Kak Bce rnorst ananora 3anonHeHbl, Haxmute kHorky OK.
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Hoeas cucTema TennocHabueeHun : 2] x|

MR dhalina: ID:'\Teploseti'\Teplo. b0 ___|

HazeaHue cnos: | Tennosble ceru

i

]S OTreHa Crpaeka

PucyHok 3.4 - inanorosoe OkKHO CO3AaHUSA HOBOIO CIOA CETU

Ymo nosieunock e ykazaHHOU narke nocsie co30aHusi Hoeoli cemu?
dannbl rpadpmyeckon 6asbl AaHHbIX Zulu.

Teplo.bOO

Teplo.b01

Teplo.b02

Teplo.b03

Teplo.b04

Teplo.pl

Teplo.zx3

Teplo_ISTOK.DB

Onucatenb 6a3bl AaHHbIX U Tabnuua No UCTOYHMKAM.

Teplo_ISTOK.PX

Teplo_ISTOK.ZB

OnucaTtenb 6a3bl gaHHbIX U Tabnmua no LTTT.

Teplo_CTP.DB

Teplo_ CTP.PX Teplo_CTP.ZB

Onucatenb 6a3bl AaHHbIX U Tabnuua No ApoccenmMpyoLLMM YCTPONCTBaM.
Teplo_DROSSEL.DB

Teplo DROSSEL.PX

Teplo DROSSEL.ZB

Onucatenb 6a3bl AaHHbIX 1 Tabnuua no yanam BBoAa unv notpeburensm.
Teplo_UzVvVvOD.DB

Teplo_UZVVOD.PX
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Teplo_UzVVOD.ZB

Onuncatenb 6a3bl AaHHbIX 1 Tabnuua No TENMOBbLIM KAaMepaMm.

Teplo_ KAMERA.DB

Teplo_ KAMERA.PX

Teplo KAMERA.ZB

Onucatenb 6a3bl AaHHbIX 1 Tabnuua no Hacocam.

Teplo_NASOS.DB

Teplo_NASOS.PX

Teplo_NASOS.ZB

OnucaTtenb 6a3bl 4aHHbIX U Tabnuua no yyactkam.

Teplo_ UCH.DB

Teplo_UCH.PX

Teplo_UCH.ZB

OnucaTtenb 6a3bl 4aHHbIX U Tabnuua no nepemblykam.

Teplo_PEREMICH.DB

Teplo_PEREMICH.PX

Teplo_PEREMICH.ZB

OnucaTtenb 6a3bl 4aHHbIX M Tabnuua no npubopam y4eTa.

Teplo_PRIBOR.DB

Teplo_PRIBOR.PX

Teplo_PRIBOR.ZB

OnucaTtenb 6a3bl 4aHHbIX U Tabnuua no 3agBYKKaMm.

Teplo_ZADVIGKA.DB

Teplo_ZADVIGKA.PX

Teplo_ZADVIGKA.ZB

OnucaTtenb 6a3bl 4aHHbIX U Tabnuua no rpaHuuam 6anaHcoBON NPUHAANEXHOCTU.

Teplo_GRANIZA.DB

Teplo_GRANIZA.PX

Teplo_ GRANIZA.ZB

M3 npuBeaeHHOro nepeyHs BUAHO, YTo dhanbl rpadouyeckon 6asbl AaHHbIX CO34anuch C
nMmeHeM, 3afaHHbIM B none guanora Mmsa cnos. MimeHa e 1abnuuy, n onucatenen 6a3 gaHHbIX

06pa3oBaHbI C 3apaHee onpeaeneHHbIMU UMeHaMK.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Ecnun co3gaBatb HOBYO TEMMOBYO CETb B Narke, rae y)ke NpucyTCcTBYeT paHee co3faH-
Hasi ceTb, UMeHa Tabnuu, coBnaayT, U co3aaHNe HOBOW CETU CTaHEeT HEBO3MOXHbIM. [oaTomy,
BO M36exaHve nyTaHuLbl, BCerga co3gasaiiTe HOBYO TEMNTOBYH CETb B HOBOW Narke.

Mocne co3gaHusi Crosi TEMSIOBOM CETW BbllLeykasaHHbIM CrocoOOM aBTOMATUYECKU
cchopmmpoBanack CTpyKTypa Crnosi, To eCTb Obiiv co3faHbl TUMOBbLIE CUMBOSbI Pa3HbIX PeXu-

MOB pa6OTbI oOGbekToB ANs NnpopmnCcoBKK TENnnoBOW ceTw, HanpuMep:

*"TUNOBOW CMMBON paboyero NCTONHUKA TENMOBOM ceT ¥ 1 Hepaboyero [ :

*"TUMOBOW CUMBOJ1 pa60Ta+ou.|,ero . n0Tpe6|/|Ten9| N OTKITKOYEHHOIo . .
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4 BBOA U PEOAKTUPOBAHME CETU

MogpobHo BBOA, rpaduyeckon MHdopMaLUM U3NOXKEH B ONMUCaAHUM rpadnyecKkoro pe-
AakTopa cucteMbl Zulu. B aTom pasgene Hapsgy ¢ OCHOBHbIMU onepauusiMu no BBOAY U pe-
AAKTUPOBAHWMIO Crios onmMcaHbl 0CO6EHHOCTM BBOAA, KacatoLmMecs TEMOBON CETU.

HaHocuTb cxemy TennoBon ceT MOXHO MO0 Ha 3apaHee NoAroTOBMEHHYO NOAOCHOBY,
nmMbo Ha 4mcTyto KapTy. [Mpu HaHECEeHNM CXeMbl Ha YUCTYHO KapTy MOXHO MCMOMb30BaThb BCMO-
MoraTteribHble (PYHKLUN:

»MacliTabHas ceTka;

"CeTKa pefakTopa;

"OpPTOroHarbHbIA BBOS;

"BBO/ TOYEK MO KoopAuHaTaMm, NnoapobHoe onucaHne AaHHbIX OYHKUMIA CMOTpUTE B py-
koBoacTee nons3oatens 'VC Zulu.

[na 3aHeceHns TensIoBOM CETU Ha KapTy HY>KHO:

"3arpy3uTb CIIOM B KapTy;

"BBOAUTbL U peaKkTMpoBaTb OOBLEKTLI CETU.

[na NONHOCTLI0 HAHECEHHOW CEeTU UMW ANs FOTOBbIX €€ Y4aCTKOB HY)KHO NMPOBECTU One-

paLum KOHTPONS OLUMOOK BBOAA.

4.1 3arpy3kKa Crnos B Kapty

[na Toro, Ytobbl BBOAMTL U PEAAKTUPOBATL CrOM TEMMOBOW CETU, OH AOIMKEH ObIThb 3a-
rPY’KEH B OAHY M3 KapT cuctembl Zulu. 3TO MOXET ObITb Kak HOBOE OKHO C KapTOW, Tak U ofHa
N3 paHee CO3[aHHbIX KapT, B KOTOPY BXOOUT CIOW TEMNSIOBOW CETW.

OkHO € HOBOW (NYCTON) KapToW NOSIBASIETCA Cpasdy nocrie 3anycka cucTteMbl. Takke Ho-

BOE OKHO MOXHO OTKPbITb, BbINONHMB koMaHady Pann|Cosaats|KapTy, nnm Haxas KHOMKY ,
Unn HaxkaB kombuHauwmo knasuw Ctri+N.

[ns 3arpy3kn cnosi B OTKPbITYIO KapTy crneayeT BbINoNHUTL koMandy Kapta|o6asuTtb
cron, unn ®ann|OTkpbITb|CNown, NN HaxaTb KHOMKY . Ha akpaHe nosiButca gmnanor Bbl-
6opa crnos (pucyHok 3.1.-a), B KOTOPOM npefaraeTcsa BblOpaTb AUPEKTOPUIO (Mamnky) co cno-

€M TEensioBon CETW. OTKprTb nanky co Crioem TENMOBON CETU MOXHO ABaxabl LLIEJTIKHYB Ha
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HY>KHOW nanke neBoW KnasWLIen Mbilun, NGO BbIAENVB Nanky 1 Haxas KHomnky OTKpbITh. [la-
nee B 3TOM Auwanore crnegyet BblbpaTb CTPOKY C UMeHeM cros (pucyHok 3.1.-b) u Haxatb

kHonKy OTKpbITb, NOCne Yero cron OyaeT AobaBneH B TEKYLLYHO KapTy.

Buiop cnoa 7| x|
MNanka: IQ DA :J & EE-
A &) Sertifikaciya ] Temporary (] Yaroslavl 1 Zulul
ﬁ D Sertolovo - teploseli [:l Zelenogorsk :] Zulul
Mou kapre! 1 Severstal (JTemo (JZuli5.0 1 Zulul
- B 1 sk_al_saft 1 Tihwin I_:]Zulu32 1 Zulul
e |1 Smolensk JUCHEBNIK I Zuhia2~ I Zulul
Cepsepbi reo.., L:] Shegnog I VelLuki 1 2ulib0 ;] Zulul
-, |1 Socket 1Viborg 1 Zulutvc 1 Zu
@ | Stas centr CIVIBORGT () Zulubselnstal 2l
Pacou cron [ RELE (C1vODA_DREL CJZuluBase 1 Zula
; 1 Suaturin CIWINS8 C1ZulBase™ C1Bnac
ﬁ R temp Clwork O ZuluB ase™~ “JBon
Mol aoKkymMeH. . <] | ]
OTKpBTE
Tun ®aios: | Cnou Zulu [ b00;" 2rs” 21g) =] Ormera
Z

PucyHok 4.1 - [lnanorosoe okHO BbiGopa cnos

BuiGop cnon 2| x|
Manka: ll_"] D:\teploseti 3 & v,

MpuMeEp TENNOBOI CETH

Cepsepel reo..,

@

Patowm cTon

ﬁ

Mou aokymEH. .

@ Iekr: "Tlpumep Tennoeoi cety'
s ain: “teplo.bOD" Orepers

Mol xomnei...

Tun @ainoe: |Cnou Zulu [*.b00;* zr5.* 219) ;I Ormena

\s

PucyHok 4.2 - ilnanoroBoe okHO BbiIGopa cnosi
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4.2 Beopg 06beKkToB cetmn

BkntoueHve pexxnuma peaakTupoBaHus

[ns Toro 4TO6bl Ha4YaTb HAHECEHME CXeMbl TEMNTIOBOW CETM Ha KapTy HeO0BXoaMMO BKIHO-
YUTb PEXMM PEOAKTMPOBAHMS, NMPU OTKIIOYEHHOM PEXUME PedaKTUPOBaHMS Kakoe NMbo r3-
MEHeHMe rpachu4eckoro OTOOPaKEHUsI CETU HEBO3MOXHO. [1N151 BKIIOYEHMS pexxMa pefaKTy-

pOBaHMS TEMMOBOW CETU creayeT

BbINOJIHUTb KOMaHOy KapTa|Pe,u,aKTop CIod UInn HakaTb KHOMKY J .
Ecrnn KapTa CoOAEepP>XUT TOJIbKO OANH Cnown, TO 3TOT Cron Cpagdy CTaHeT peaKTupyemMbiM.
Ecnu xe B KapTe HECKOJIbKO CJ10€B, TO HaA 3KpaHe MNMoABUTCA CIMUCOK CrioeB KapTbl, B KOTOPOM

HY>KHO BbIOpaTb Crnow C TENMOBOWN CEThIO:

3arpyxeHHbie caou | 7] X]
ad] Keaprans OK
4] 30aHHA
84| Hanrucu Ornera

MNpUMep TENN0BOI CETH

[T Mokasbleare HMeHa $alinoe

PlllcyHOK 4.3 - nanoroBoe OKHO CO CMNUCKOM 3arpy>eHHbIX B KapTy ClioeB

,ElperM cnocobom MOXKHO aKTUBU3NPOBATb PEOAKTOP CIoA, HaXXaB KHOMKY C KapaHaalin-

KOM HanpoTmnB MMeHUn CIrioAa B OKOLLUKE aKTUBHOIO CI1osA

‘.@ [purep TENNDBOH CETH = '| 5
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

KHorka NPUMET yTOmNnJieHHOE COCTOAHNE.

Mocne BknoveHUs pefakTopa CrosA B CTPOKE COCTOAHUA BHU3Y 3KpaHa OTO6p83I/ITCFI M4

penaKkTMpyemoro Crosi:

MNpaera: MNpuMep Tennosol ceTk

Kak yO0obHee u 6bicmpee eeodumb cemb?

MocnenoBaTenbHOCTb AEVUCTBUM MPWY PUCOBAHUN CETU MOXET ObiTb pas3Hon. B pacnops-
YXEHUW Ba OCHOBHbIX cnocoba:

1.Ecnu n3BeCTHbI KoopanHaThl Y3roBbIX O6BLEKTOB, TAKUX KaK TENsoBble Kamepbl, NCTOY-
HVKW U T.4., TO MOXHO pacCTaBUTb 3TN OObEKTbI Ha KapTe U 3aTeM COeaNHUTb UX y4acTKaMu.

2.Ecnn ceTb HaHOCUTCA NPOM3BOSIBHO WM Ha NOAOCHOBY, TO MOXHO Cpa3y BBOAUTb
yyacTku ceTu. Torga npy BBOA4E yyacTka pedakTtop cam OyaeT 3anpalumBaTth Y3roBble 00bek-
Thbl B Ha4arne 1 B KOHLe y4acTKa, a MOCKOMbKY YacTo Havaro HOBOro yyacTka SBNSETCA KOHLOM
npegplayLuero, To HavanbHbIM y3en HOBOMO y4YacTka yXKe CyLLEeCTBYeT, U 32 HErO HYXXHO TOMbKO
3auenunTcs, To eCcTb, NPOAOIPKAA BBOA y4acTKa, HaXkaTb Ha y3rne NEBOW KNaBULLIEN MbILLW.

B 3aBucumocTu ot cutyauum 6eiBaeT yaobHo coveTatb 0b6a criocoba.

Hanpumep, Hy>kHO BBeCTU doparMeHT ceTun NctouHuk->Kamepa->Hacoc->INoTpebutens.

Ecnu cnepea paccmaensmb y3nbil, nocnedoeamesibHocmb Oelicmeutli 6ydem
cnedyroweli:

TE
S
1.Bbibop Tvna -> BblbpaTb NCTOYHMK -> BBECTU NCTOUHUK:

TE
2.Bbibop Tvna = -> BblbpaTb Kamepy -> BBecTtn Kamepy:

78405.0M-1CT.003.001
46
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T
oyt
3.Bbibop Tvna Q -> BbIbpaTb Hacoc -> BBectn Hacoc:

el —

Ecnu cpa3y eeodumb y4acmku:

TE
1.BbibpaTb TYN ﬁ -> BblOpaTh Y4acToK.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

2.BbibpaTb VICTOYHMK (Ha4ano nepBoro yyacTka):

3.BbibpaTb Kamepy (koHeL nepBoro yyacTka):

4.Bblbpatb Hacoc (koHeL BTOpPOro yyacTka):

5.BbibpaTthb NoTpebuTens (KoHeL, TpeTbero yyacTka)

M3 npumepa BMAOHO, YTO MpU BBOAE CETU B peXUME BBOAA ydacTKa AENCTBUIA MbILLIKOWN

TpebyeTcs ropas3ao MeHbLle. Beoa nponssoanTcs 6e3 cMeHbl Tvna oGbekTa.
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Ecnun 6b1 bparmeHT cetn Gbin cnegyrowmm: Kamepa->Kamepa->Kamepa->Kamepa, 1o
cnocob ¢ nepBoHaYanbHOM pacCTaHOBKOW OAHOTUMHbLIX Y3M0B, BO3MOXHO, 6bin1 Obl 9KOHOMUY-
Hel. Bbibop onTumanbHoro cnocoba BBO4a CETM 3aBUCUT OT OMbiTa MONb30OBATENSA U €ro

npeanoYTeHNI.

Bbi16op muna eeodumo20 o6 ekma

Mepen Tem kak HadaTb BBOA, HY)KHO COOOLNTL peaakTopy, Kakon MMEeHHO OBBLEKT CeTu
Mbl Oyaem BBOOUTD.

I

1.Haxmute KHomky . Ha akpaHe nosiButca cnmcok Bcex 06beKToB CETU CO BCEMMU
pexXMMamu.

2.BbibepurTe 06BEKT ANA BBOAA HAXATMEM NEBOW KNaBULLM MbILLN.

He Bce 0ObekTbl cnncka ByayT oAHOBPEMEHHO BMOHBI HAa 3KpaHe. [1ns npocMoTpa BCero
CNMCKa NCMONb3YNTE NONoCy NPOKPYTKN.

B pesynbtaTe BblbOpa 06bekTa, peaakTop nepenaeT B peXxum BBOAA CUMBOJSIOB, €CIN
Obin BbIOpaH OaNH M3 y3noBbIX 06bekToB ceTn (UctouHuk, Kamepa, Hacoc u 1.4.), unu B pe-

XXMM BBOAA NMIMHENHbBIX OOBHEKTOB, €CINK B KayecTBe 00bekTa And BBoAa Obin BbIOpaH y4acTok.

I:__q He cnedyem ebibupame crmosiuiyto rnepeoll 8 criucke cmpoky lNMpumumuesbi.

Bbibop amol cmpoku 0aem 803MOXHOCMb 8800UMb MPOCMbIE CUMBOSIbI, JIUHUU, KOH-
mypbI U Hadrnucu, He sensawuecss obbekmamu mernoeol cemu.

YcmaHoeka y3na

[nsa paccTaHOBKM y3r0B BbINOSHUTE CriefyroLlmne AeNCTBUS:

1.HaxxmunTe KHOMKY 1 BbIbepuTe ANd BBOAA HYXHbIA y3110BON OOBLEKT (ECNN OH HE Oblin
BblOpaH paHbLLe).

2.MNMogBoauTe Kypcop MbILWM K HY>XKHOMY MECTY Ha KapTe U 3aBepLuanTe BBOA OYepeaHo-
ro o6bekTa HaXxxaTMEM FIEBOW KIaBULLN MbIlW. Tak MOXHO BBECTM NHOOOE KONMMYECTBO Y3I0B
BblOpaHHOro Tuna.

3.[Ansi cMeHbl TUNa BBOAMMbIX OGBHEKTOB MOBTOPUTE NMYHKT 1 1 Npogormkante BBoA,.

|_|pl/l BbIXO04e U3 peXxunmva BBOOa CUMBOJIbHbIX obbekToB (He BbIKIKO4aaA pexumMm penaktun-

[ =
pOBaHNA Crnosi F,), MOXHO MCMNOSb30BaTb KHOMKY AN BO3BpaTa B peXUM BBOAA paHee
BblBGpaHHOro Tmna obbekTa.

Beod yyacmka
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["eomeTpu4eckn y4acTok npeacraBnaeT cobon nomaHyro nuHuto. Jltobast nomaHasi, onu-
CblBaOLLAsA y4acCToK, UMEET Kak MUHUMYM JB€e BEPLUUHBI - HAYano 1 KoHew, ydactka. [onosnHu-
TernbHble TOYKW NeperioMa yyactka, T.e. BEPLUMHbI JTOMaHON MeXay HayasribHOM U KOHEYHOW

BEPLUMHAMM, MOTyT ObITb, @ MOTYT U OTCYTCTBOBATb.

O : ® O =0

Todek Nepenoma HeT 4 TOYKM NEpEenoms

PucyHok 4.4 - PazanuyHoe oTo6paxeHue y4acTKOB ceTu

Mo onpegeneHno y4acTok OOSMKEH HAYMHATLCA U 3aKaHYMBATLCS Y3r10BbIM OOBEKTOM.
Hanpumep, oba yvactka Ha pUCyHKE HayMHatoTCA TennoBon kamepon u 3akaHymsatotcs Mo-
Tpebutenem.

[nga BBOAA y4acTka TEMOBOW CETU BbINOMHUTE CregyroLme AenCTBUS:

T

oyt
1.Haxmute KHOMKY 4

1 BblbepuTe and BBoAa HYXXHbIN pexunm obbekTa YyacTku (ec-
1NN OH He ObIN BbibpaH paHbLUe).

Tak kak OByxTpyOHas TennoBasi CeTb BBOAUTCS B OOHONMHENHOM UCMOSIHEHUN, TO BBO-
AVMOMY Y4aCTKy MOXET COOTBETCTBOBaTb OAMH 13 YETbIPEX PEXUMOB:

*BknroyeH. OTKpbIT 1 nogatoLumin n obpaTtHbI TpybonpoBoapb.

=OTKNOYeH. [NepekpbiThbl M NoAaLWMN 1 0bpaTHbLIN TPYOONPOBOAbI.

=*OTKnoYeH obpaTHbIi Tpybonposoa. OTKPbIT TONLKO nogarowmn Tpybonposoa, a 06-
paTHbIN NEPEKPbIT UK OTCYTCTBYET.

=OTKnoYeH nogarowmin Tpybonposod. OTKpbIT TONbKO obpaTHbIN Tpybonposoa, a no-
AAoLLMIN NepPeKPbIT NN OTCYTCTBYET.

2.Beegute yyacTku BbIGpaHHOro Tuna.

Mpun BbIxoge M3 pexuma BBOAA YYaCTKOB CETU (HEe OTKIYasi pexmnMm peaakTMpoBaHus

. e

cnos F,), MOXHO MCMOMb30BaTb KHOMKY AN Bo3BpaTa B peXxvM BBOAA paHHee Bbl-

BpaHHOro pexkrma yyacTka.
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N Bk Ay

D71k nwoyeH

N D7k o4, ofpaTHemE Tp-a

U nioy. nogaw qi Tpeg,

JpocoendpymwHiE ysen —

BbManaeman warta

O YT aHagnHEae Has WakHes

E FeryaaTop Hanapa

— hd

PucyHok 4.5 - BbiGop o6bekTa ans BBoaa

Hayano eeoda yyacmka

B Hauane yyactka gormkeH 6bITb 3a4aH y3rnoBon 06bekT. 3a4aTtb ero MOXHO ABYMS! CMo-
cobamu:

*Hayamb y4yacmok 8 0OHOM U3 yXe cyuw,ecmeyrouwux Y3108 cemu. [INs 3TOro HyX-
HO MOABECTU KypPCOP MbILUN K OOHOMY U3 TakUX Y3I0B W HaXkaTb NIEBYHO KraBumLly Mbiwn. Mpu
3TOM eCrnu 3axBar yara npoLuen ycneLwHo, To nepBas Todka yvacTka OyaeTt 3admkcupoBaHa m
MO>HO MPOAOIPKUTL BBOA, OCTarbHbIX TOYEK y4acTka.

"Hayamb y4yacmok 8 rnpou3eosibHoU moyke. [INa 3TOoro Hy>XHO NOABECTUN KypCop Mbl-
UM B TOYKY KapTbl, COOTBETCTBYIOLLYIO DyayLiemMy Hadany y4actka, U HaxkaTb NEBYIO KrnaBuLLy

MbiwK. Nocne atoro penakTop nonpocnT ykasaTtb TUM Ha4valribHOro yana. Ha JKpaHe NoABUTCA
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CMMCOK TUMOB N PEXMMOB Y3MNOBbIX 0OBbEKTOB peaakTMpyeMoro crosi. 3 aToro cnncka HykHo
BbIOpaTh y3€er, B KOTOPOM ByAeT HauMHaTbCS y4acToK (ECnM y4acTOK HaYMHAETCS B UCTOYHM-
ke, To VICTo4HMK, ecnn 13 kamepbl, To Kamepa 1 T.4.) Takum o6pa3oM, HauMHas y4acTok B

NPOMW3BONbHON TOYKE, Mbl MOMYTHO JOOABNSEM B CETb U HOBBI Y3€r.

e T OMHKE ‘I

CITE AHJIEH

PucyHok 4.6 - OkHo BbIGopa o6beKTa Ans BBoaa

PucyHok 4.7 - 3tanbl HAaHECEHUA ceTn

3aeepweHue eso0da y4acmka

Ha koHue y4yacTka gormkeH ObiTb 3agaH y3rnoBon 06bekT. Kak n B Hadane yyacTtka, 3a-
AaTb ero MOXHO AByMs cnocobamu:

»3aKOH4YUMb y4acmoK 8 OOHOM U3 yXe cyujecmeyruwux y3/10e cemu. [ns 310ro
HY>KHO NMOABECTU KYPCOP MbILLN K OAHOMY M3 TaKMX Y3MNOB U ABaXObl LENKHYTb JIEBOW KraBu-
Wwen mbiwn. MNpy 3TOM ecnun 3axeaT yana npoLuesn ycnewHo, To BBOA y4yacTka byaeT 3aBep-
LLIEH.

»3aKOH4YUMb y4acmoK @ MpPou3e0sIbHOU mo4ke. [Ina 3TOro Hy)HO NMOABECTU Kypcop
MbILLM B TOYKY KapTbl, COOTBETCTBYHOLLYIO OyayLLEMY KOHLY y4acTka, 1 ABaXObl LENKHYTb Je-
BOM Knasuwen Mbiwn. [locne aTtoro pefakrop MOMPOCUT ykasaTb TWUM KOHeYHoro yana. Ha

3KpaHe NoABUTCA CMNCOK TUMNOB U PEXMMOB Y3I10BbIX obbekToB penakTtnpyemoro cnos. 3
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3TOro Crnmcka Hy>HO BblbpaTb y3en, B KOTOPOM ByaeT 3akaH4MBaTbCA Y4aCTOK (ECNM y4acToK
3akaHumBaTbCa notpebutenem, To Notpebutens, ecnu kamepon, To Kamepa u 1.4.) Takum
o6pas3om, 3aBepLuas y4acTok B MPON3BOSIbHOM TOYKE, Mbl MONYTHO A06aBnsieM B CETb U HOBbIW

y3ern.

MoTpebHTENs

. CITHNHIYEH

PucyHok 4.8 - OkHo BblGopa o6beKkTa Ans BBoaa

Bo Bpemsi 3aBeplualoLero BBOA y4acTka ABOMHOMO LUEn4Yka NEBOWN KnaBULLEN MbILW,
Ba)KHO, YTODObI cCaMa Mblllb MeXay LenykaMu ocTaBarnacb HENOABWXHOW. B npoTMBHOM cry-
Yae peaaKkTop He BOCMPMMET KOMaHAy 3aBepLUEHMS y4acTKa.

,D,J'IFI CMEHbI peXnmMa BBOAUMbIX y4aCTKOB NOBTOPUTE MYHKT (% I'IpOLlOJ'I)KGVITG BBOA.

Beod mouyek nepesioma y4acmka

lMocne Toro kak 3agaHa HadanbHasi Tovka ydacTka, MOXHO NPOAOIKUTL ero BBog, MNo-
crnepoBaTternbHO 3aaBasi TOUKM nepenomMa. [1ns 9Toro Kaxabln pas nogsBoAMM KypCcop MbIln K
TOYKE Ha KapTe, COOTBETCTBYIOLLIEN OYepeaHON ToUKe nepernoma, 1 (hukcupyem ee HaxaTnem
NEeBOW KNaBULIN MbILLIW.

[Mocne Toro kak TOYKM neperioma BBEAEHbI, UM OHW Y AAHHOMO yvacTka OTCYTCTBYHOT,

MOXXHO 3aBepLlaTb BBO y4aCTKa.

Ecnu moyka nepesioma eeedeHa owub604HO

Ecnu yyacTok eLle He Gbin 3aBepLUEH U NOCNeaHss U3 BBEAEHHbIX ToYek Obina BBeAeHa
OLLUMBOYHO, TO €€ MOXHO OTMEHUTb HaXXaTMeM KnaBuwn Esc nnu HaxxaTmem npaeoK KnasuLm
MbiwK. MOBTOPSS 3TO AEWCTBME, MOXHO LUAr 3a LaroM OTMEHUTb HECKOSbKO MOCINEeAHNX BBE-

AEHHbIX TOYEK, NN BooOLLIE BCE TOYKM, BKITKOYAs Ha4ano y4yacTKa.

Ecnu esodumsbiti y4acmokK He rnomeuwaemcs 8 3KpaH
Ecnn mectononoxexue oqepe,quVl BBOOUMOW TOYKM JIOMAHOW BbIXOOUT 3a npenenbl
OKHa KapTbl Ha 3KpaHe, TO M306pa>KeH|/|e HY>KHO NnepeaBuvHYTb Tak, 4yTOObLI MECTO YCTAHOBKU
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TOYKM Monasno B OKHO KapTbl. MepemecTnTb u3obpaxkeHue, He BbIXOAA U3 pexuma BBoAa
y4acTka, MOXXHO HECKOMbKMM criocobamum:

Wcnonb3oBaTb KHOMKM BEPTMKANBLHOM U rOPU3OHTarbHOM NOMOCh! MPOKPYTKM KapThbl.

Mpwn ycTaHOBKe NpeablayLlen TOUKM nepesioMa, T.e. HaxkaTum fIeBOW KrNaBULLN MbILK, He
OTnyckaTb 3Ty KNaBuLLY, M B TAKOM COCTOSIHAN NEPEMECTUTL MbiLLb 3a NPeAerbl OKHa KapTbl B
CTOPOHY, rae OomkHa ObiTb YCTaHOBMeHa odepeaHas Todka. [Mpyu aToM n3obpaxeHue KapTbl
HaYHeT MPOKPYyYMBaTbLCA B 3a[j@HHOM HanpaBneHuu. MpokpyTUB KapTy Ha Hy)XKHOe pacCTos-
HWe, 3aBepLUMTE MPOKPYTKY, OTMYCTVB NEBYIO KNaBULLY MbILK, M NPOAOIDKaTe BBOA, y4acTka.

Ecnu y Mbilin MmeeTcs cpefHsis KnaBuwa (U CpefHsis KrnaBulia C KONECUKOM), TO
MOXHO NepemellaTb KapTy MbILIKOW, YAEPXKUBAs CPEAHION KNaBuLLY B HAXXaTOM COCTOSIHUW,
NPV 3TOM KypCOp MbILLUM U3MEHUT

cBOW BMA U OyOeT BbIMSAETb Kak pyka = [ns 3aBepLUEeHUs] NepeMELLEHNST HY>KHO

CpeHIoK KnaBuLly OTNyCTUTb.

Ecnu eecb y4acmok eeedeH owlub604YHO

Ecnn yyacTtok Gbln 3aBepLUeH, 1 0Ka3anocb YTO OH BBeAEH OLUMOOYHO, TO MOCneaHWi

K
BBEAEHHbLIN Y4aCTOK MOXHO OTMEHUTb HaXaTuem KHOIMKA . HOBTOpﬂﬂ 3Ty onepauuto

MOXXHO OTMEHUTb HECKOSbKO NOCNeaHNX AeUCTBUN peaakTopa.
Ecnn oTmeHa nocnegHnx oencTtBuin pegaktopa Obina owmnbovHa, TO MX MOXHO BOCCTa-
O
HOBUTb HaXXaTUAMM KHOMKW . Mpw BbIKNOYEHNN pexrMa peaakTUPOBaHUSA Cros UCMOSb-

30BaHMe JaHHbIX KHOMNOK CTAaHOBUTCA HEBO3MOXXHbIM.

4.3 PepakTupoBaHue cetm

Pexxum BBOOa 0OBbEKTOB ceTu no3sondeT JobaBnsaTb B ceTb HOBble 00beKTbl. Becerna
NMEETCs BO3MOXHOCTb YTO-TO yAanuTb, NEepeMeCcTuTb, U3MEHUTbL NapamMeTpbl U T.4. B aTom 1

3aK/io4aeTCAa peaakTtnpoBaHne CeTu.

* BHumaHue: ons Toro 4tobsbl oTpenakTnpoBaTb CeTb Heobxoaumo, 4Tobbl Obin

BKIMIOYEH PEXMM pefakTMpoBaHUst crosl. Kak BKMHOYMTb PEXMM peaakTMpPOBaHMS CIos
cM.pa3sgen Beog 06bekToB ceTu. BrnoveHme pexxmma pegaktmpoBaHus Crost.
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CeTb pegakTupyeTcs B ABYX OCHOBHbIX PEXUMaX: pexume peaaktmpoBaHns o6bekToB 1
pexume pefakTMpoBaHUS Y3roB.

Pexxum pedakmupoeaHusi 06 ekmoe

B pexvmMe pegaktnpoBaHnsi 0OGbEKTOB BbIMOSTHAKTCS onepaummn, OTHOCALMECS K OObek-
Ty (y3ny nnm y4acTky CeTH) LIENNKOM:

myaaneHne obbekTa;

"nepemMeLleHne obbekTa;

»aybnupoBaHne obbLEKTA;

"NOBOPOT CMMBOJIA Y3MOBOro O6BLEKTA;

=CMeHa Tuna u/vnu pexmvma obbekTa.

B aTOoM e pexvmMe BbINOMHATCA onepaLuum no peaakTMpoBaHUIo rpynbl OO bEKTOB:

=co3gaHue rpynnbl OO bEKTOB;

"nepemMeLleHne rpynmnbl 06bEKTOB;

myaaneHune rpynnbl 06bEKTOB;

»1ybrnivpoBaHue rpynnbl 06 LEKTOB;

"CMEHa TUNa U/unun pexxmmMa rpynmnbl 06 LEKTOB.

|_|pl/l BKITKOYEHHOM peXumMe peaaktnpoBaHUA CIiod HaXaTb KHOMKY Ob6bekT F ansa pe-

AAKTUPOBaHNsl OO BbEKTOB.

431 YpaneHue obbekTa

[ns ynaneHus o6bekTa Hy»XHO:

1.BKkntounTb, €CNK eLLe He BKITOYEH, pexnm peaaktnpoBaHUA 00beKkToB, HaxaB KHOMMKY

A

2.0T™MeTUTb yﬂ,aﬂﬂeMbllZ 00bexT. ,D,J'IFI 3TOr0 HYXHO YCTaHOBUTb Ha HEro Kypcop U

HaXXaTb J1IEBYIO KnaBULLY MbILLN. OTMeYEeHHbIN 06 BbEKT N3MEHUT LIBET.

3.Yaanntb 0OBEKT, HaXkaB KHOMKY “ | unu knasuwwy Del.

432 MNMepemelueHne o6bLEKTa

78405.0M-1CT.003.001
55



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

MepemectTuTb 06BEKT MOXHO ABYMSA criocobamu: He oTpbiBasi 06 bEKT OT CETU U OTO-
pBaB OOBLEKT OT CETU.

B nepBom crny4vae namMeHsieTca TONbKO MECTOMNOSOXeHNe obbekTa, a CBA3HOCTb OObeK-
TOB CETW He HapyLLaeTcs, T.e. TOMOSOrs CETU HE N3MEHSETCS.

Bo BTOpOM crniydae HapyluaeTcsi CBS3b NepemMeLLlaemMoro oobekTa ¢ CeTblo, NO3TOMY Ta-
koe nepemeLLeHre obbekTa, kak NpaBurio, UCMONb3YeTCH Kak NPOMEXYTOYHas onepaums. [Ans
nepemeLLeHnsi 06bekTa ¢ COXPaHEHNEM CBSI3EN HYXXHO:

1.BkntoumnTb, €Crnun eLle He BKIHOYEH, PEXXUM PefaKTUPOBaHMS OOBEKTOB, HaXaB KHOMKY

A

2.YCcTaHOBUTL KypCcop Ha nepemellaemMbii 06bekT (y3en unm y4acTok).
3.HaxaTb neByto KnaBuLLly MbILLK K, HE OTMNyCcKasi ee, HavyaTb nepemeLleHne (b).
4.MNepemecTUTb 0GBLEKT B HOBOE MONOXEHUE.

5.0TnyCcTMTb NEBYIO KNaBULLY MbILLKW, AN 3aBepLUeHMs nepeMeLLeHus (c).

al kI @)
PucyHok 4.9 - Unntoctpauusa nepemeLleHns oobekTa

,D,J'IFI nepemMeLleHnd obbekTa c OTPbIBOM OT CETU HYXHO!:

1.BKnoYnTb, €CNA eLLe He BKIIOYEH, PEXMM peaakTMpOoBaHUS OOBEKTOB, HaXaB KHOMKY

A

2.YCTaHOBUTb Kypcop Ha nepemMeLLaemMbln OOBHEKT (Y3es Unn y4acTok).

3.Haxatb 1 He oTnyckaTb knasuwwy Shift.

4 HaxaTb neBylo KnasuLly MbILW W, HE OTMyckas ee, HayaTb nepemelleHve. lMocne
Havyana nepemeLleHns krnasumwy Shift MOXXHO OTRYCTUTb.

5.|_|epeMeCTI/ITb 00BEKT B HOBOE MOSIOXKEHME.
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6.0TI'IyCTVITb J1IEBYIO KnaBuLLly MblLlUN, ONA 3aBepLUeHUnA nepemMeLleHnA.

4.3.3 [dybonupoBaHue o6bLeKTa

[ybnupoBaHne obbekTa ABRSeTCA O4HUM M3 CrnocoboB co3gaHusA HOBOro obbekTa. B
KayecTBe MCXOOHOro OTMEYaeTCs OAMH U3 CYLLEeCTBYIOLLMX OOBEKTOB CMOSA, U Ha yKasaHHOM
MeCTe CO34a€eTCs HOBbI OOBLEKT C TEM XXE TUMOM, PEXUMOM U TOW XKe OOPMbI, YTO N UCXOa-
HbI. [enctemsa npn ay6rnmpoBaHnM obbekTa NnoYTy NOMHOCTLIO COBNaZatoT C NnepemMeLLeHnemM
obbekTa ¢ oTpbIBOM OT ceTw. [Ang aybnmposaHus obbekTa HyHO:

1.BknoumnTb, ecnu eLle He BKITHYEH, PEXUM peaakTMpOBaHNs OOBbEKTOB, HaXaB KHOMKY.

2.YCTaHOBUTb KypCOP Ha MCXOAHbIN 0OBEKT (y3en unm y4acTok).

3.HaxaTb 1 He oTnyckaTb knasumwy Shift.

4.HaxaTb neByl0 KnaBuLly MbIUM W, HE OTNycKas ee, HayaTb nepemelleHue. Nocne
Hayana nepemeLleHns krnasumwy Shift MOXXHO OTRYCTUTb.

5.MNepemecTnTb 06BLEKT B HOBOE MOSIOXKEHNE.

6.HaxaTb 1 He oTnyckaTb knasuwy Ctrl.

7.0TnycTnTb NEByto knasuwwy Mbiwu. NMocne atoro knasuwwy Ctrl MOXHO oTnycTuthb. Mc-

XOAHbIN 06BeKT BbIT Npoay6nMpoBaH B HOBOE MECTO.

434 NMoBopoT cumMBOsa y3rnoBoro oobLekra

MoBOPOT CUMBOSIA Y3MOBOro 0ObekTa He U3MEHSIET MECTONMONOXeHNe 0ObeKTa HU TEM
Gonee Tononormio cet. MpocTo MHOrAa BO3HMKAET HEOOXOOAMMOCTb MOBEPHYTb CUMBOII, KO-
TOpbIM OTOOpaXKaeTcsl TOT UMM WMHOW Yy3en MOoA OnpederieHHbIM YroMm ANs yrydlweHus
HarnmsiAHOCTU N YATaeMOCTU N3obpaxkeHusi ceTu. [Ins NoBopoTa CUMBOSIA HYXXHO:

1.BKMOYMTb, ECNA ELLE HE BKIOYEH, PEXMM PeaakTMPOBaHUSl OOBEKTOB, HaXaB KHOMKY

A

2.0TMeTUTb TpebyeMbli y3roBON 0ObEKT. [1N8 9TOr0 HY>XHO YCTAaHOBUTL Ha HEro Kypcop
N HaXaTb NeBYI0 KraBuwy Mbin. CUMBOS BbIAENUTCA NPSMOYronbHON 0bracTbio ¢ Hebornb-
LLMM KPY>KKOM B OOHOM 13 ee yrnos (b).

3.INoaBecTn Kypcop K KPYxKy B yriy BblgerneHHon obnactn n HaxaTb, He oTnyckas, ne-

BYIO KNaBuLLYy MbILLI.
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4.MNepemeLLasi MblLLb, NOBOPaYMBaiTe CUMBOI 0 HY>KHOTO yrra (c).

5.0TNyCTnTb NEBYIO KNaBULLY MbILK, AN 3aBepLueHus nepemetteHus (d).

Al =] [:3 <] 4l

PucyHok 4.10 - UnntocTpaumsa noBopoTa 06beKTa

435 CwmeHa Tuna n/unm pexuma oobekTa

YacTo BO3HWKAET HEOOXOOUMOCTb WM3MEHWUTb COCTOSIHME TOr0 MM WMHOrO OObekTa.
Hanpumep, npeBpatuTb TENNOBYK Kamepy B MNOTPEOUTENb, CMEHUTb PEXMM Yy4vacTka C
«Bkntoyen» Ha «OTkntoveH» u 1.4. B obwem cnyyvae, nobon y3noBom 06LEKT MOXHO NpeBpa-
TUTb B Y3r10BON OOBLEKT C APYrMM TUMOM W/Mnn PEXMMOM. Y MoBOro y4actka MOXHO MOMEHATb
PEXMM N HanpasreHue.

[Anga cmeHbl Tna/pexmnma obbekTa HyXKHO:

1.BKMOYMTb, ECNA ELLE HE BKIOMEH, PEXMM PeaakTMPOBaHUSl OOBEKTOB, HaXaB KHOMKY

»

2.YCTaHoBUTb Kypcop Ha TpebyeMbii OOBHEKT U ABaXAbl KITMKHYTL JIEBOW KaBuULLIEN Mbl-
wu. Ha akpaHe nossutca ananor CmeHa pexuma.

Tun

B aToM OKoLLKe Ananora CoOAepXMTCS CNMCOK TUMOB OOBLEKTOB, KOTOPbIE MOrYT ObliThb Bbl-
OpaHbl B Ka4yecTBe HOBOro Tuna ansd nsMeHsieMoro obbekra (4119 y3noBoro obbekTa TOMbKO

y3ribl, 4151 y4acTKa - TONbKO JIMHENHbIE).

Pexum

B aTomM OKowWke Auanora BbIBOAUTCA CMNUCOK PEXMMOB, COOTBETCTBYHOLUMX TWUMy, Bbl-
GpaHHOMY B OokoLUuke Tun.

CmeHumb HanpaesieHue

OTa KHOMKa MosIBMSIETCH, TOMbKO €CNN U3MEHSIEMbIN OObEeKT - yyacTok. Haxartue Ha

KHOMKY U3MEHAET HanpaslieHe BBOAa y4acCTKa Ha NpOTUBOIMNOJ10>KHOE.
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3.YcTaHoBMB B guarnore HOBble 3Ha4YeHus Tuna u pexmma obbekta (PucyHok 3.10.,

3.11.), HaxxmuTe kHonky OK. [Inst oTkasa OT U3MeHeHUNn HaxxmuTe KHomnky OTMmeHa.

CreHa pexyma

T

M cTouHKE
Tennoean Karepa
[NoTpedurents
HacooHan cTanumMA
anEMsika

APURILL A Y3 q

[ paHHUE GannaHCOE0A NPMHa0IERHOCTH
Y=z ydeTa
[N EpErsgE 3

Perr:

BbMMnaeman warta -

U eTaHas-EaeHas Waksa 0k,
Perynamop Hanopa

F'EF'_-I.I'IﬂTl:ll:l GEENSHMA E MCd Sh0LLEk
Ferynarop aaeneHUA B OGP aTHO M ;I Lirriena

PucyHok 4.11 - lnanoroBoe 0KHO CMeHbI A41A Y3/10BOro o6bLekTa
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CrieHa pekHba

T

YyacTEH

CHEHHTE HAMNpaENeHHe

Pt

UTenmyeH Ok
OTk.ho. ofpaTHEIA TR0
UTknioy. nogaow i Tp-a

Otraena

PucyHok 4.12 - inanoroBoe OKHO CMeHbI pexxuma AJisi ydyacTtka

4.4 PepakTupoBaHue rpynnbl o6 beKkToB

Cos0daHue epynnbl 06 Lekmoes

Cospnanwne rpynnbl OCYLLECTBJIAETCA cneayrwmMnm KHOMKamMn Ha naHernn HaBuraunmn

,
=,
-1

[

C nomoLLb KHOMKK J o6bekTbl 406aBNAIOTCA B rpynny cregytoLwmm obpasom:

1.HaxaTtb KHOMKy J Ha naHenu Hasurauuu.

2.YpepxuBaga knasuwy Shift Ha knaBmuaTtype, noodYepeaHoO HaxaTb JIEBOW KnaBuULLEWN
MbILM Ha OOBbeKTax, KOTopble HYXXHO J0BaBUTbL B rpynny, Npu aTom gobaBneHHble 0bbek-
Thbl BbIAENATCA (MEHSIOT UBET, 3alUTPUXOBbIBaOTCA CM. PucyHok 3.12.).

3.0tnyctutb knasuwy Shift nocne gobaBneHns HeobxoaNMbIX 0GBHEKTOB B rpynny.
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4.1ns oTMeHbI rpynnbl U CHATUA BblOENEHUA obbekToB HaxaTb OTMEHUTb rpynny

ol

PucyHok 4.13 - BbigeneHHas rpynna o6eKToB

Ill-ﬁl

C nomowbto KHonku " lo6bekmbl dobaensiromcs e 2pynny credyrouum

obpasom:
o5,
"-h"
1.HaxaTb KHOMNKy Ha naHenu HaBuraumu.
2.YCTaHOBUTb KYpCOp MbILLM Ha Kpato Bblaensemon obnacTu.
3.HaxaB n ygepxmBas neByl KnaBuLLy MbilK, pacTaHYTb kBagpat obnacTtu Bbige-
nexHuns 0o Heobxoammoro pasmepa.
4.0TnycTUTb Knasuwy MbiWwn Ana dukcauun obnactn BbigeneHusa. Bce ob6bekThl,
nonaswmne B obnactb, gobaBaTca B rpynmny.

5.0ns oTMeHbI rpynnbl U CHATUS BblgeneHns ob6bekToB HaxaTb OTMEHUTb rpynny

cal
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PucyHok 4.14 - 9tanbl BbigeneHnsi 06bLeKToB

e

|:-h:|

C nomMoLLpbto KHOMKK 00BbeKTbI 406aBNATCA B rpynny cnegyrowmm obpasom:

1.HaxaTb KHOMKy MHa naHenu HaBurauum.

2.YCTaHOBUTb KypCOp MbIlIK B LIEHTPE BblaenseMmon obnactu.

3.HaxaB 1 ygepxvBas neByto KraBuULLy MbIlLK, PAcTSHYTb OKPY>KHOCTb 06nacTtu Bbl-
AeneHus Ao HeobxoamMmoro pasmepa.

4.0TnycTUTb KnMaBuwy Mbiwn na dukcaumm obnactu BbiaeneHusi. Bce obbekThl,
nonasLume B obnactb, gobaBarcsa B rpynny.

5.,D,J'IFI OTMEHbI rpynnbl N CHATUA BblAENEeHUd 0b6bekToB HaxaTb OTMEHUTb rpynny

Al

o T

PucyHok 4.15 - Qtanbl BblgeneHns o6bLeKToB

e

"-h:l

C nomoLLbo KHOMKK 06bekTbl 40BaBNAIOTCA B rpynny crnegytowmm obpasom:
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1.HaxaTb KHOMKy LN Ha naHenu Hasurauuw.

2.YCTaHOBWTb Kypcop MbILLM B NEPBOM Yrily Bblaensiemoin obnacru.

3.Moo4epenHo HaxaTb B AOMNOMHUTESbHbLIX Yrnax 06nacTi BblAeneHns 1 pacTsaHyTb
ee 10 HeoBxoaMMoro pasmepa.

4. [Baxabl HaXaTb NEBY0 KNasuLLy MbIK ANS dukcauum obnactu BbiaeneHus. Bee

0b6bekThl, nonaswwmne B obnactb 4obaBATcs B rpynny.

st OTMEHbI rpynnbl U CHATUS BblaeneHnst 06bekToB HaxkaTb OTMEHUTb rpynny

o

P

o T

PucyHok 4.16 - 3Tanbl BblaeneHUsi 06LeKToB

441 YpaaneHue rpynnbl OO LEKTOB

,D,J'IFI yoanexHuda rpynnbl o0bekToB HY>KHO!

Bkniountb, ecnu ewe He BKMHOYEH, pexnm penakrmpoBaHUA 00beKkToB, HaXaB KHOMMKY

Yaanutb 06beKT, HaxaB KHOMKY unu knasuwy Del.

442 MNMepemelueHue rpynnbl 06 HLEKTOB

MepemecTuTb rpynny 06BHEKTOB, Kak U 0AMHOYHbIE O6BLEKT, MOXHO ABYMs cnocobamu: He
oTpblBasi 06BEKTHI FPYMbl OT CETU UM OTOPBaB 0OBEKTLI FPYMMbl OT CETU.

B nepBom cry4ae n3meHsieTcst TONbKO MEeCTOMNONoXeHe 06LEKTOB rpynnbl, 8 CBA3HOCTb
0OBEKTOB CETU HE HapYLLIAETCS, T.€. TOMOSIOMS CETU HE U3MEHSIETCS.

Bo BTOpOM cryyae HapyLuaeTcsi CBA3b NepemMelliaeMbiX 0ObEKTOB C CETbI, MO3TOMY Ta-

Koe nepeMeLLeHre 0OBEKTOB, Kak MPaBUo, UCTIONb3YETCS KaK NMPOMEXYTOYHas onepauysi.
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HAnsi nepemeuwieHust 2pynnbi 06 bLEKMo8 ¢ coxpaHeHUeM cesizell HY)XHO:

1.BKniouYnTb, ecnu ewe He BKIHYEH, pexmnmMm pegaktnpoBaHuA 00beKkToB, Haxas

KHOMKY
2.YCTaHOBUTb Kypcop Ha Nnobol 3 06BbEKTOB, BXOASLWMX B rpynny.
3.HaxaTtb neByto knaBuLly MbIlLK U, HE OTNYyCKasi ee, HayaTb NepemeLLeHme.
4.MepeMecTuUTb rpynny B HOBOE MOJIOXKEHNE.

5.0TnycTUTb NEBYIO KNaBULLY MbILLW.

Ans nepemeweHust epynnbl 06beKkMoe ¢ ompbI8OM OM cemu HYXHO:

1.Bknountb, €cnv ele He BKIHOYEH, PEeXUM pedakTUpoBaHMs OOBLEKTOB, HaXKaB

KHOMKY
2.YCcTaHoBUTb Kypcop Ha Nnobon n3 06bEKTOB, BXOOALLMX B rpynny.
3.HaxaTtb 1 He oTnyckaTb knasuwy Shift.
4 HaxaTb NeBylo KraBuLLy MbILWK W, HE OTNycKas ee, HavaTb nepemelleHuve. lNocrne
Hayana nepemMelleHns knasuwy Shift MOXXHO OTNYCTUTB.
5.MepemecTuTb rpynny B HOBOE NOSIOXEHMWE.

6.0TNycTUTL NEBYIO KNaBULLY MbILLW.

4.4.3 HyonupoBaHue rpynnbl 06LEKTOB

AybnuposaHune rpynnbl 06LEKTOB ABMSAETCSH OOHUM U3 CnocoboB co3aaHnst HOBbIX 06b-
eKToB. B ka4ecTBe ncxoaHbIX 06bEKTOB BepeTcs BblaesnieHHas rpynna o6bekToB pefakTupye-
MOrO Crl0si, U Ha yKa3aHHOM MECTEe CO34aeTCs HOBbIM Habop OOBHLEKTOB C TEM Xe TUnamm, pe-
XrMamu, Ton e popMbl U C TEM XKe B3aMMHbIM PacnonOXeHNEM ApPYr OTHOCUTENBHO Apyra,
4YTO N OOBLEKTBI UCXOA4HOW rpynnbl. [dencTBusa npu ayb6nupoBaHun rpynnbl NOYTU MNOMAHOCTBIO

CcoBMapgarT C nepemMelleHnem rpynnbl 00bEeKToB C OTPbIBOM OT CETWU.

Ansi dy6bnupoeaHusi 2pynnbl Hy>HO:

1.BkniounTb, €cnu ewe He BKMYEH, PEXMM peaakTUpoBaHUSI OOBHEKTOB, Haxas

KHOIKY
2.YCcTaHOoBUTb Kypcop Ha nobon n3 06bEeKTOB, BXOOALLMX B rpynny.
3.HaxaTtb 1 He oTnyckaTb knasuwy Shift.
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4 HaxaTb nesyto KnasuLly MbllUK W, HE OTMYyCKas ee, HayaTb NepemeLLeHne rpynrbl.
lMocne Havana nepemelleHuns knasuwy Shift MOXHO OTNYCTUTB.

5.MNepemecTuTb rpynny B HOBOE MOSIOXEHNE.

6.HaxaTtb 1 He oTnyckaTb knasuwy Ctrl.

7.0TnycTUTh NEBYIO KNaBuLwy Mbiwn. Nocne atoro knasumwy Ctrl MOXXHO OTNYCTUTb.

444 CwmeHa Tuna n/unum pexxuma rpynnbl o6 LEKTOB

CmeHa cocTosHUS rpynbl 06 bEKTOB aHanorMyHa CMeHe COCTOSIHUS OAHOro ObbekTa.

Ansi cMmeHbl muna/pexuma y 2pynnbl 06 eKmMoe HyXHO:

1.Bknountb, ecnv ewe He BKITIOYEH, PEXUM pefakTUpOBaHWs OOBLEKTOB, Haxas
KHOTMKY.

2.YCcTaHOBUTb Kypcop Ha nobon n3 o6bEeKToB, BXOASALWMX B rPynny, U ABaXAbl KIUK-
HYTb NEeBOM KraBULLEN MbILLIN.

Ecnu B rpynny BXoOST TOMbKO y3roBble O6BbEKTbI UMK TOSNBbKO YYacTKK, Ha aKpaHe cpasy
NOSABUTCS ONMUCaHHbIN Bbiwe anarnor CMeHa pexuma.

Ecnu xe B rpynny BXOAAT Kak y3Mbl, Tak U y4aCTKW, Ha aKpaHe nosiBuTCs amarior Beibopa

00bekToB Ans AanbHEeNLWero UsMeHeHus! napamMmeTpoB rpynmnbl.

06bekTH 4NA USMEHEHHA NAapaMEeTPOB rpynnbi

T unoBbie NoAUAKHUM [3 i MamMeRuTe napameTpel :
Tiinboue cimsors 4]

Caenate NpHMHTHEOM I

MNpeofipasoBaTs B KOHTYPEI |

Beimon I

Cnpasxa |

PucyHok 4.17 - inanoroBoe OKHO BbiGoOpa 06HLEKTOB
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B aTom ananore HyxHoO BblbpaTb BuA 0O6HEKTOB, MapaMeTpbl KOTOPbIX Mbl XOTUM MU3Me-
HUTb. IS 3TOr0 HY>HO BbIAENUTL B CriMcke NM6o TunoBble NONUIAMHUK, NMG0 TUnoBble CUM-
BOSbl U HaXaTb KHOMKY V3MeHuTb napameTpbl. Ha akpaHe cpasy nosiButcs guanor CmeHa
pexuma.

3.YcTaHoBMB B Anarnore HOBble 3HAYEHUsI TUMa U peXxnma oObeKTOB, HAXXMUTE KHOM-

Ky OK. [Ins oTkasa OT n3amMeHeHUn HaxxmuTe kHorky OTMeHa.

4.5 Pexxum pegaktMpoBaHMs y3rioB

B pexvnme pemaktmpoBaHUS Y3rOB BbIMOMHAKOTCSA onepauun ¢ yvyacTUeM OTAENbHbIX
3NIEMEHTOB Y4aCTKOB (OTPE3KOB W TOYEK NepenomMa).

—nepemMeLLeHne y3nos;

—nepemMeLLeHne oTpeska;

—nepenpues3ska y4acTka;

—yaaneHue ToYku nepenoma;

—fno6aBneHne TOYKN Neperioma;

—pa3bureHune yyacTka Ha ABa y3noBbIM 0O bEKTOM;

—0b6beanHeHne nocnegoBaTenbHO COeAMHEHHbIX y4aCTKOB.

NS BKIOYEHMS pexxrMa peaakTUpPOBaHMS HY)KHO HaXaTb KHOMKY F

451 MNMepemeLleHue y3nos

JTiobon yxxe HaHeCeHHbIN Ha KapTy y3en MOXHO nepemectutb. [ns Toro 4tobbl nepeHe-
CTW y3€er HYXXHO:

1.BknounTb, ecnu elle He BKITHOYEH, PEXUM PeaakTUPOBaHUS Y3rOB, HaXaB KHOMKY

2.MoaBecTn Kypcop K y3ny v HaxaTtb NEBYH KNaBuLLY MbIlUKW, HE OTMyCcKasa KnaBuLly
nepemMecTuTb y3en Ha HyxxHoe mecTo (b).

3.0TnycTnTb KNaBuLLy MbILWM AN OKOHYaHWS nepemMeLleHuns yana (c).
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[F—& @——-1]

) b )
PucyHok 4.18 - UnnrocTpauus nepemelleHUs y3nos

452 MNMepemelueHne oTpeska

JTioBGon HaHeCEeHHbI OTPE30K, Y4aCTOK CETM MOXHO NEPEHECTM C OQHOro MecTa Ha apy-
roe. [lns nepeHoca oTpeska HeobXxoanMO:

1.Bknountb, ecnun He BKIHOYEH, PEXUM peaakTUpOoBaHUs OObEKTOB, HaXaB KHOMKY

A

2.[lns nepeHoca oTpes3ka BMECTE CO CBSA3aHHbIMWU C HUM OObeKTamMu NogBecTn Kyp-
COp K OTPe3Ky W HaxaTb NeBYyl0 KnaBuLly MbIlUW, HE OTNyCKas KnaBuLy nepemMecTuTb OT-
pe3oK Ha HyxHoe MmecTo (b).

3.0TNyCTMTb KNaBuLy MbILN A1 OKOHYaHUS NepemeLleHuns otpeska (c).

PucyHok 4.19 - UnnrocTpauus nepemelLeHnsi oTpeska

453 MNMepenpuBs3ka yyacTka

,D,J'IFI nepenpuB4A3KM y4acTtka oT ogHOro obbekTa K Apyromy Heobxoanmo:

1.BKniounTb, €Crnn He BKITHOYEH, pexnm pegakTtnpoBaHuUA 0ObeKToB, HaxaB KHOIMKY

A

2.0TmMeTUTb nepeanmelBaeMbM y4acCTOK. lNopgBecTu KypCOp K Yy4acCTKy, HaXaTb

neByto Knasuwy Mblwn. OTMEYEHHbIW y4acToK ByaeT 3alTpuxoBaH (a).

3.BknoumnTb pexmm peaakTMpoBaHUS y3roB, HaXaB KHOMKY -
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4.MoaBecTn Kypcop K y3ny yyacTka, KoTopbli Heobxoanumo nepenpuessatb, U yaep-
xumBas knasuwy Shift Ha knaBuaType HaxaTb NEBYIO KNaBULLY MbllW, HE OTMycKas Kna-
BMLLIY MbILLUKM OTOpBaTb KOHel, y4actka OoT nepBoro obbekTta (b). He oTnyckas knasuiuy

Mbiwwn, yaepxuas knasuwy Ctrl Ha knaBmnaType, NOABECTM KOHEL, y4acTka K y3ny npuBsaa-

Lt
KW, npun 3aTom BN Kypcopa MSMEHUTCA Ha cnep,yrou.mﬁ R? .

5.0Tnyckaem KnaBuLWK N5 OKOHYaHUS NepPenpuBaA3kn yyacTka (c).

@ @

by [@] c)

PucyHok 4.20 - UnnrocTtpauus nepenpuBsa3Ky OTpe3Ka

454 YnaneHue Touku nepenoma

OLWNBOYHO BBEAEHHDLIN UMM NULWHWIA Y3en Ha y4acTke MOXHO yaanuTb, NMMbo ykasbiBas
yOoansieMyto TOYKy Ha kapTe, nbo ykasbiBasi ee B [MaHenu cBoiCTB. [N yaaneHust ToYKu ne-
pernomMa nepBbIM CNIOCOGOM HYXKHO:

1.BknounTb, ecnu elle He BKITHYEH, PEXUM PeaakTUPOBaHUS Y3MOB, HaXaB KHOMKY

A

2.0TMeTuTb yaansembln y3en. [logBecTn Kypcop K yaanseMomy y3ny n HaxaTb Je-

BYH KnaBuLly mbiwmn. OTMeYeHHbIN y3en 6yaeT BbiaeneH kBagpaToM YepHoro ugeTa (b).

3.HaxaTb KHOMKy unu knaesuwy Delete Ha knaBuaType, Touka nepenoma dbyaet

yAaneHa n y4acTok aBToMaTUYeCKM BbINpsMUTCS (c).

PucyHok 4.21 - UnnrocTpauus yaaneHus TO4KM neperioma
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[ns ynaneHust To4ky nepesioMa BTOPbIM CNOCOBGOM HYXXHO:

1.HaxaTb kHonky [MaHenb cBOWCTB . B npaBon 4actn akpaHa NosiIBUTCA OKHO

CsocTBa.
(u ]

2.BKkniounTb pexxmm peaakTMpoBaHUA y3noB, HaXkaB KHOMKY - :

3.MogBecTn Kypcop K y4acTKy, Ha KOTOPOM HaxOAMTCA ygansieMas Touyka M HaxaTb
NEBYHO KNaBuLy MbilUW, B OKHE CBOWCTB OTOOpa3ATCs mapameTpbl yYacTKa: KOOpAUHAThI
HayanbHOWN, KOHEYHOWM N NPOMEXYTOYHbIX TOYEK, ANNHA N a3UMYT NPOMEXYTOYHbIX OTpEe3-
KOB.

4.MNepemelasiCb B OKHE CBOWCTB, TOYKM COOTBETCTBYHOLLME CTPOKE, Ha KOTOPOW
HaxoauTcst Kypcop, byayT BblAENATbCS YEPHbIM KBaApaTOM.

5.MocTaBnTb Kypcop Ha CTPOKY, XapakTepU3YOLLYHO yaansemMyo TOYKY U HaxaTb Ha
knasunaType kombuHaumo knasuw Ctrl+Delete (a).

6.BblgeneHHasn Touka M CTpoka COOTBETCTBYIOLAA €l yAanuTcs, a OTPe3oK BbINpsa-

mutca (b).

CEOHCTES

PeaakTop I

N, = 4 AnvHa | AsHmyT
1 |5850.002660.00/0.00 0,00

2002 el D000 JlEDEd

2
3 | 5a60.0 |9670.00/10.00 |0.00
.

560,00 F680.00 10,00 90,00
Ctrl+Delete |} =m==ins |I ......................................... l| ........................

PucyHok 4.22 - Unntoctpauus yaaneHus TO4KU nepenoma

CEOHCTES
PedakTop

N, ® k) dnrHa | AsHMyT
1 5630.00/9e60.00/0.00  |0.00
2 |5850.009670.00/10.00 |90.00
3 _|S860.009680,00 14,14  |45.00
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PucyHok 4.23 - UnnocTpauus yaaneHnsa TO4KM neperiomMa

455 [o6aBneHue TO4YKM Nnepenoma

Ha ntobom HaHeCeHHOM y4acTke CeTn MOXHO co3faTb neperiom Asyms cnocobamu. [ns
co34aHns ToYek nepenoma nepsbiM crnocobom HeoBxoanmo:

1.BkniounTb, ecnu elle He BKIYEH, PEXUM peaakTUPOBaHWUs Y3M0B, HaXXaB KHOMKY

2.0TMeTUTb TO4YKy pa3bueHus Ha ydyacTke. NogBecTn Kypcop K npeanonaraeMomn
TOYKE MepenioMa 1 HaxaTb NeBYH0 knaBuwy mblwn. MecTo nepenoma Ha oTpeske oTobpa-

3UTCS KPY>XKOM (a).

+ . .
3.HaxaTtb KHONKy , OByaeT co3gaH HoBbIM y3en Ha oTpeske (b).
BTopow cnocob co3gaHus ToYku nepenoma:

1.BknounTb, ecnu eLle He BKIHYEH, PEXUM PeaakTUPOBaHUS Y3OB, HaXaB KHOMKY

2.MNMogsectn KypCop K npep,nonaraemoﬁ TOYKE nepesioma 1, yaepxmBasa KraBully

Ctrl, HaxxaTb neByto knasuwy Mbiwm (b).

PucyHok 4.24 - Unnioctpauus yaaneHus TO4KU nepenoma

3.bbina cosgaHa HoBas ToYka nepenoma Ha y4qacTKe, nocre 4ero npu Heobxoanmo-

CTW Y4aCTOK CETU MOXHO M30rHYyTb (C).

45.6 Pa3bueHue yyacTka Ha ABa y3MOBbIM OGHEKTOM
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JTiobor y4acTok MOXKHO pasgennTb Ha ABa HOBbIX y4acTka B foboKn ToYke, OTSINYHON OT
€ro KoHUoB. B Touke pasbueHunsa cosgaeTcs y3noBon ob6bekT 3agaHHoro Tuna. Touykon pasbu-
€eHNsi MOXeT ObITb Kak Ntobas Touka Ha O4HOM M3 OTPE3KOB y4acTka, Tak U ogHa U3 ToYek ne-
penoma.

[na pa3bueHns ydacTtka Hy>HO:

1.BKniounTb, €cnn ewe He BKITHOYEH, pexunmMm peaaktnpoBaHuA y3roB, HaXaB KHOIMKY

2.0TMeTUTb TOYKY pas3bueHusi Ha ydyacTke. lNoaBecTn Kypcop K npeanonaraeMomn
TouKke pas3bueHunst N HaxkaTb NeByto Knaeuwy mblwn. Mecto pas3bueHusi Ha oTpeske 0Tob-

pasnTcs KPY>XKOM, B TOYKe neperioma - ksagpatukom (b).

06bEeKTOB pegakTMpyeMoro Crios.

3.HaxaTb KHOIMKY . Ha 3KpaHe nodaBUTCA CMUCOK TUMOB U PEXMMOB Y3J10BbIX

4.3 cnncka y3noBbiXx 0O LEKTOB BbIGEPUTE HYXKHbI Y3€5T U HaXXMUTE NEBYIO KNaBuLly

MbILK (c).
B — = \—M
s \ \ »
al i <l
PucyHok 4.25 - Unnoctpauus pa3dueHns yyacTka
457 O6beaviHeHWe nocnegoBaTeNlbHO COeAUHEHHbIX y4yacTKoB

Ecnun aBa yyactka cetm MMeroT obLwmn y3en, KOTOpbI CBS3aH TOMNbKO C 3TUMM y4acTKa-
MW, TO 3TOT Y3MOBOW OOBLEKT MOXHO yAanuTb Takum obpas3om, YTO OBa CBSA3AHHBIX C HUM
y4yacTka o6 beaVHATCHA B OMH, @ Ha MecTe yaarneHHoro y3na byaet Touka nepenoma obbeau-
HEHHOrO y4yacTka.

B oTnunume oT npocToro yganeHus yana, npy KOTOPOM KOHLbI y4acTKoOB "nosucatoT”, B
9TOM Cny4yae, HECMOTPSI Ha U3MEHEHWE TOMNOSIOMMK (CeTb YMEHbLLAETCA Ha OAMH y3er U O4HO
pebpo), CBA3HOCTb CETU HE HapyLLaeTCs.

[ns 06beanHEHNS YYACTKOB C OBLLUM Y3FOM HY>KHO:
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1.BKMOYNTb, ECNU eLe He BKIHOYEH, pexunMm peagaktnpoBaHuA y3noB, HaXXaB KHOIMKY

2.0TMeTUTb yaansembln y3en. MNMoaBectn Kypcop K y3noBoMy OOBbEKTY U HaxaTb Ne-

BYIO Krasuwly mbiwn (b).

3.HaxaTtb KHonKy £ (c).

» =1 | = [=]

J c)

[ ] } | ] (

PucyHok 4.26 - UnniocTpaums o6beanHeHUs yyactka

Ecnn uncno cBsizen 0TMEYEHHOro y3na OT/IMYHO OT ABYX, HAYEro He npounsonaeT. B npo-

TUBHOM cryyae y3ern yaanuTcs, U ABa yvacTka NpeBpaTaTcs B OAMUH.

4.6 KoHTponb ouumbok npm BBoge

[1ns NpoBepKM MPaBUIbHOCTU HAHECEHUsI CXeMbl TEMSIOBOM CETU MOXHO MPOU3BECTU
NPOBEPKY €e CBA3HOCTW, OS89 onpeferieHns Bce NN Y3Mbl U Y4acTKU CBA3aHbl Mexay cobou.
[MpoBEpPKY MOXHO NPOM3BOAMTL KaK Anst MOSHOCTbIO HAHECEHHOW CETU, TaK U AN TOTOBbIX €€
yacTten.

[nsa npoBepkn Heo6xoanmo:
H’

2. JleBon KknaBuLEN MbIUX YCTAHOBUTb (PiaXkok Ha Ntobom y3ne TennoBOW CEeTU U

1. Ha naHenn HaBurauum HaxaTtb [1onck nyTtu

Ha)xaTb NpPaByl Krnaeuly MbIK. B nosiBuBlieMcs MeHto BbiGpaTb NyHKT Hantu ceBsizaH-
Hble.

3. MoXxHO HanTh Bce cBsi3aHHble 0O6bEeKTbl CETU MO HamnpaBneHWIO OT y3na, Ha KOTo-
poM Obln ycTaHOBMNEH braXoK, Uiy NpoTUB HanpaBreHus, AN 3Toro B MeHK BblbpaTb
NYHKT HaliTu cBs3aHHble Mo HanpaBneHuo unu Hantu ceBsisaHHble NPOTUMB HanpaBreHus.
CnepgyeT yuynTbiBaTb, YTO HamnpaBleHWe ydacTka onpenensieTcs npu ero BBoAe, TO €CTb
HanpaeneHue yyacTtka 6yaeT OT Ha4YarnbHOM TOYKM BBOAA K KOHEYHOM TOYKeE.

4. Ina noucka Konew, TennoBon ceTn BblOpaTb B MEHIO MYHKT HanTu konbLua.
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5. Bce HangeHHble 00bEKTbI CETU, B COOTBETCTBUM C Bbl6paHHbIM NMYHKTOM MEHIO Nno-

MCKa, OKpacATCA B KpaCHbII7I UuBeT.

6. [1nst OTMEHBI pe3ynbTaToB NOUCKa HaXaTb OTtmeHa nyTn * .
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5 BBOA UCXOAOHBIX AAHHbIX

[na npoBeaeHus pacyeToBs, Nocre BBOAA TEMOBOW CETU, MO BCeM O0ObekTam Heobxo-
AVMO 3aHECTU UCXOOHYI0 MHCpOpMaLMIO.

3aHeceHne MCXOOHbIX OAaHHbIX OCYLLEeCTBMSETCS nyTeM MnocrnefoBaTeribHOro 3anosHe-
HUs nonen Tabnuy, 6a3 AaHHbIX N0 0ObEKTaM TEMNTIOBON CETU.

[nsa Toro 4ToObl 3aHECTN AaHHbIE HYXXHO:

—OTKpbITb OKHO CEMaHTUYECKON MHPOPMaLIMKN NO OO BLEKTY.

—3aHecTun gaHHble Ana ogHoro obbekTa, Ana Bcex 06bekToB Unu ansa rpynnbl 06bekx-
TOB

OkHO cemaHTMyeckon uHpopmaummn (PyucyHok 4.1) npegHasHayeHo Ansi npocMoTpa U
pefakTMpoBaHms MHopMaLm No OgHOMY MW rpynne 0ObEKTOB, ANs BbIMOSIHEHMS 3aNpPOCOB

K 6a3am AaHHbIX.

=i -
4 4 » M @~ e lma N e e
OyHKUMOHaNbHbIE| L 8‘, : d;l d i [j — — — — || wHCTpyMEHTOB
3aknaaku[T Tekywas sanice | 3anpoc | Basa | Oteer | |
Hormep MoTouHuKa 1 ﬂ
HaumeHoBaHWe Ha4ana Y4acTra TK-25
HaumeHoBaHHe KOHLE Y4acTRE Thi .4,
InuHa yyacTra, M 715
BHyTpeHHWi guareTp nogaowero Tpydonposoga, v 0.05
BHYTpEHHWI guMameTp afparHoro TpyGonpoBoaa, M 005
Cyritda KOG P, MECTHEIX CONPOTHEASHUA NOA, TP-Aa 25 L]
Monb3oBaTensckue Ha3BaHus 3anucw,
nosen cemMaHTU4YECKON COOTBETCTBYOLWME
6a3bl AaHHbIX OaHHOMY 0ObeKTy

PucyHok 5.1 - OkHo cemaHTUYeckon nHdopmaumm 3aknagka Tekylwas 3anucb

3anpochbl k 6ase AaHHbIX NpegHa3HavYeHbl 4519 NPOCMOTPa CTaTUCTUKM NO obbekTam, Ang
co3faHus BbIBopKkK 13 6a3 AaHHbIX, ANA peaakTMpoBaHNs MHAOPMaLMM No BCEM UMK MO rpyn-
ne o6bekToB. [1na BbINOMHEHNS 3anNpocoB K 6ase AaHHbIX NeperTn Ha 3aknagky 3anpoc (Pu-
CyHOK 4.2). Pe3ynbTaTthbl NO 3anpocy Kk 6ase gaHHbIX oTobpaxatoTcs B 3aknagke OTBeT, pe-

3ynbTaTbl CTAaTUCTUYECKMNX 3anpocoB 0To6pa>|<ar0Tc;| B nosBnsitoLLierics 3aknagke Ctatmuctuka.
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MNcesooHWMbI MNons BBOOA
nonew b4 YCNOBWIA 3anpoca

| il
g0 6
||TE‘:R'_-]LLLEIF| zanvce | 3anpoc | Baza | Oteer | 4 |
& Mone ons 3aanaHusA
Horaep WoTouHMES F1 = oBuyero sanpoca
HamreHoBaHWe Havana y4acTka F2
HamteHoBaHWe KOHLE J4acTKS 2 I KHonka o
LAuHa yacTkE, F4  baf o} AIKE CpRITR
B HyTperHui guareTp nogaowero Tpydonposona, Fo Cnucka onepartopos
BHYTpEHHMi AHEMETR ofparHoro Tpydonpoeoga, » FB ;I

lNonkacearensckoe

Ha3BaHWe nonen

cemaHTuyeckoi B

PucyHok 5.2 - OkHO cemaHTM4Yeckon nHcpopmaumm 3aknagka 3anpoc
5.1 OTKpbITUE OKHA ceMaHTu4YecKou nHcpopmaumm

[1ns Toro 4tobbl OTKPbLITH OKHO CEMaHTUYECKON MHPOPMaLMK MO KakuM Mbo obbekTam

CETU O54A BbINOJTHEHNA 3arpoOCOB HYXHO:

1.BbinonHntb koMmaHgy KapTa|3anpoc|lo 6a3e gaHHbIX unm HaxkaTb KHOMKY E

2.B nosismBLUEMCS ANANOroBOM OKHE COAEPXKUTCH CMMCOK BCEX CIOEB TEKYLLEWN Kap-
Thbl U CMIMCOK UMEH BCEX 06a3 JaHHbIX, MOOKITHOYEHHbIX K KaXXZ0MYy CI10H0.

3.BbibpaTtb Tpebyemyto 6a3y AaHHbIX M HaxaTb KHOMKY OTKpbITb. OTKPOETCA OKHO

CeMaHTMYeCKOM MHpopMaLMKn, COOTBETCTBYHOLEee BbIOpaHHOM 6a3e faHHbIX.

basbi naHHbIX

=-@] Mpumep TennoBok ceTu A Otkpbme
-] Keaprans!
=-&] 3naHun
: B 3namua
i-4d] Hannucu
=-&d] Mpumep Tennosoil ceTi
B Werourx
B Tennoean kamepa
Morpeturent
8 HacocHan cranuus

Cikare

SanonHuTe

i

PucyHok 5.3 - [lnanoroBoe okHO Ba3sbl AaHHbIX
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Ans Toro 4Tobbl OTKPbITE OKHO CEMAaHTUYECKON MHCPOPMAaLIMKM MO KakoMy fiMbO KOHKpeT-

HOMY OBBEKTY HYXHO:

1.Y6eantbcs, 4TO Cron TENSIOBOM CETU aKTUBEH, ECNN HET, TO caenaTtb aKTUBHbIM,

Ha)kaB B OKHEe aKTMBHOIO Cf10A ™IiX U3 cnucka Bbl6paTb CIoW TENSIOBOWN cCeTN.

2.Ha naHenn HaBurauum HaxaTtb KHonky NHdopmaums

3.MoaBecTun Kypcop MbilM K 0OGBbEKTY TEMMOBOW CETU M HaXaTb NEBYHO KMaBuULLY Mbl-

LUKN, OOBEKT CTAaHET aKTMBHbIM (3aMUraeT) U NOSIBUTCS OKHO CEMAHTUYECKO MHGOpMaLM.

4 4 » 2@ -Daexy E %=

5 \\‘\_3

‘ Terywan sanuce | Janpoc | basa | Oteer 4

Keapran
Yauua
Hotep aoMa
Kopnyc
CuMB0N AoMa
dapec

Koa ynmuel

105 =
11 KxHeit nep.

14

2

14

054 Ll

BblgeneHHbIn Ha
KapTe 0ObeKT

F

Mchopmame C AaHHbIMK NO

—| OKHO ceMaHTUYeCKOn

BblAENEeHHOMY O0GbEeKTY

PurcyHoK 5.4 - OKHO ceMaHTU4eCKON MH(POPMaLMK C BbiAeNeHHbIM Ha KapTe 06 bLEKTOM

52 3aHeceHue HopMmaumm ana ogHoro obbekTa

,D,J'IFI BBOAA Ui peaakTtnpoBaHUA 3Ha4YeHUA 3anucen HY>XHO!

1.HaxaTb neBon KnaBuLLEN MbILLK HA HY>XKHYIO CTPOKY MOMen 3annucen n BBECTU Tpe-
Byemoe 3HauyeHue.

2.Mocne T0ro, kak 3HayeHna Tpebyembix 3anucen ansa BbibpaHHOro obbekTa BBeae-

Hbl, ANsi COXPaHEeHUs1 U3MEHEHMI HaxaTb kHonky OBHOBWTL 3anucb i . MHdopmauus B

6ase aaHHbIX OygeT o6HOBNEHa CornacHo BBEAEHHON 3anucu.
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YyacTok ¥ , = Bl

44 » M (@ -DefcE| @&
U' Tekywan sanuce | Janpoc | Baza | Orser | ’ l
JnuHa y4acTka, m 75 A
BHYTpEHHMIA AMaMETD NogaloLwero TpYGonpoBaaa, M .0.05 el

BHYTpEHHWIH AMaMeTp aBpaTHOrD TRYGONPOBOAE, M
Cyrara Koad. MECTHEIX CONPOTHENEHKIA NOA. TP-A3
MecTHbIe cConpoTHBNEeHWA Nog. Tp-a3

Cymma KoaP. MECTHBIX CONPOTUBNEHWI 06p. Tp-Aa LI

PucyHok 5.5 - OkHO cemMaHTM4Yeckon nHcpopmaumm

53 3aHeceHue HpopMmaumum ana Bcex o6beKToB cetm

HekoTopble AaHHble N0 06bekTam MOryT MMeTb OOUHAKOBOE 3HayeHue, No3ToMy s
yNpoLLeH1s BBOAA NCXOAHON MHAPOPMaLMM MOXHO MCNOSb30BaTh 3anpochkl K 6a3am AaHHbIX.

[na 3aHeceHns nHopMaummn anst Bcex 0OGbEKTOB CETU, HanNpumep Anst Bcex notpebu-
Teneu, Hy>XXHo:

1.BbibpaTtb 3aknagky 3anpoc.

2.BcTtaTbh Ha Tpebyemoe none BBOAa 3anpoca, B NPaBOM YacTM CTPOKM HaxaTb Ha

nosisusLLytocs kHonky O63op E

3.3 BbinaBLUIEro cnucka onepaTtopoB 3anpoca BbibpaTtb onepatop CHANGETO
(MSMEHNTD).

4.B cTpoke 3anpoca BBecTu Tpebyemoe 3HavyeHue nond. Hanpumep, kak BUAHO Ha

puUCyHKe, Nno y4yacTtkaM TENSIOBOMN CETU 3aJaem BUA NpoKfagKku HapsemHas. ,D,J'IFI Bbl60pa

BuAa npoknagkn HaxkmMmaem KHOIMMKY j
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SEE
At
|| Terywan sanucs | 2anpoc | Basa | Oteer | >
Ko ¢pULMEHT MECTHOMD CONPOTHENEHKA Noa.Tp-aa F15 _AJ
K03 ppUUUEHT MECTHOrO CONPOTHBNEHKA 06p.Tp-aa F16
ConpoTHBNEHWE NOASIOWEro Tp-aa, M/ [T 42 F17
ConpoTUBneHue oGpaTHOro TR-Aa, M (T2 F1g
Bug npoknagku Tennoeol cetu F19 | CHANGETO

HopraTieHele notepu & Tennosoii ceTu [1-3) Fz20
MonpasoyHbli Kaadd. Ha HOpMEel Tennoselk notepe F21  MNogsemian KaHanbHan
MonpasoyHei KoE P, Ha HOPME! TENAOBEIX NoTepe F22 MMogzemHan GeckaHane

Bua rpurta Fpgy [logsancHan

[ ytuHa 3anoxeHHs TPYGoNpoBoaa, M F24

T ennoK30AaUHMoHHBIR MaTepan noa.Tp-aa [1-39] F25

T ennoUs0NALMOHHEIR MaTepuan otp.Tp-aa (1-39)  F26 LI

PucyHok 5.6 - OkHO cemaHTU4YecKkon nHdopmMaumm

afl

giHe

||'TE|q|m,a;| zanuck | Janpoc | Basa | Otser | 4 |
K03 PPHUMEHT MECTHOMO CONpOTHENEHWA Nog. Tp-aa F15 :I
K3 PUUMEHT MECTHOND CONpOTHENRHWA ofip Tp-na F16

CanpoTHENEHWE NOAAKIWErD TR-da, MAT "2 F17

ConpoTHenedye ofparHoro Tp-a4a, mArdu)"2 F18

Bma npornangky TENnos0i ceTH F13 {CHAMGETO "Hagzemban ~ iIJ

HopraarieHbIe NaTepid & Tennoeai cetu [1-3] F20

MonpaBoMHEIN Kaadd. Ha HOpMEl TENNOBRX NoTepe F21
[N onpagcuHEd KoEdd. HE HOprMEl TENNCERX NoTepe F22

Bua rpyHra F23
[ yfiiHa 5an0MEHMA TOYSONP0Baa, t F24
TENAOMS0NAUHOHHEI MaTEpHan noa Tp-aa [1-33]  F25
TENAOHSONALMOHHER MaTepHan obpTpaa [1-33]  F26 ;I

PucyHok 5.7 - OKHO ceMaHTU4YeCKon MHdopMaLmm

5.0na BbINONHEHMSA 3anpoca HaxaTb BbiNonHUTL 3anpoc . Y Bcex notpebutenew

CeTn 3Ha4YeHne nonst UISMeHUTCSl B COOTBETCTBUM C BBEAEHHOW 3aMUCHIO.

54 3aHeceHue nHcopMmaumm ansa rpynnsl o6bLeKTros

3aHeceHne nHcopmaumn no rpynne o6bEKTOB BO3MOXHO OCYLLECTBUTb ABYMS CMOCO-
Gamu: 1) ans rpynnbl 06GBEKTOB BbIOPaHHbLIX C NMOMOLLBIO 3anpoca; 2) Ans rpynnbl 06beKkToB
BblENEHHbIX HA KapTe.
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Sraal
> B,

lMpumep: Ons 3aHeceHusi uHghopmayuu Ons epynnbl 06bLekmoes
8bI6paHHbIX C MOMOWbIO 3arpPoca HYXHO:

1.BbibpaTtb 3aknagky 3anpoc.

2.3apaTtb ycnosme otbopa obbekToB B rpynny. Heob6xogmMmo yuntbiBaTh TO, YTO 3a-
AaB ycnosue oTbopa Mbl nogpasyMeBaeM, YTO napameTpbl, OTHOCUTENbHO KOTOPbIX Mbl
npounssogmMm otbop, yxe 3agaHbl. [Ana npumepa 3agagum BbICOTY 34aHuMiA paBHyko 15
METPOB NOTpPedbuTenam, KoTopble HaxoasaTca Ha ynuue JlomoHocoBa. Betatb Ha none Aa-
pec y3na BBoga W BBECTU, HanpumMmep JIoMmoHoC*, 3Be304Ka B KOHUE (ppasbl 03HAYaeT, YTo
OKOH4YaHuWe dpasbl MOXET ObITb NPON3BOSIbHBIM.

3.BcTatb Ha none 3anucy ¢ HasBaHMeM BbicoTa 3gaHuns NoTpebutens, HaxaTb KHOM-

Ky O630p E

4.BbibpaTb 13 nosisusLueroca cnmcka onepatop CHANGETO (MSMEHWNTb) n BBecTu

3Ha4yeHwue nons pasHoe 15.

¥

buTenen Haxogawmxca Ha ynuue JlomoHocoBa BbicOTa 3aaHus Oyaet paBHa 15 meTtpam.

Sraal
> B,

5.,D,J'IFI BbIMOJTHEHNA 3alrpoca HaXaTb KHOIMMKY BbinonHuTb 3arpoc . Y Bcex noTpe-

lMpumep: 3aHecem ebicomy 30aHuli pasHyro 20 mMempoe OJisl ecex
nompebumenet, y Komopbix OaHHOe oJie He 3anoJIHEHO.

1.BbibpaTtb 3aknagky 3anpoc.

2.3apaTb ycnosue otbopa ob6bekToB B rpynny. [ns npumepa 3aHeceM BbICOTY 34a-

HUIM paBHyto 20 METPOB ANdA BCEX NOTpebuTenen, y KOTopbix JaHHOE None He 3amnofHEHO.

Bctate Ha none BbicoTa 3gaHus noTpebutens, HaxaTb KHOMKY E Bblbpatb BLANK

(MYCTO). JaHHbIM onepaTop 3agaeT ycroBume noncka He3anoHEHHbIX NoNewn.

3.Haxatb KHOMKy E‘ BbIOpaTh 3anaATyo "," — pasgenuTenb onepaTopos.

4.HaxaTb KHOMKY E BbolbpaTb onepatop CHANGETO (MSMEHWTbL) 1 BBectu

3HayeHue nong pasHoe 20.
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5.[1na BbINOMHEHMS 3anpoca HaxaTb KHOMKY BbINONHUTL 3anpoc ‘3 ‘ Y Bcex notpe-
BuTenen ¢ He3anosfHeHHbIM NonemM BiicoTa 3gaHna noTpedbuTensa 3HayeHne Nons ycrtaHo-

Butca 20 meTposB.

0 G
1 Texywan 3anuck | 3anpoc | Basa | Oteer | 4 ’
: =
Agpec ysna BEOAS F1
HaureHoBaHWe yzna F2
HorMep MCToYHMKE F3
[eonesuyeckan oTMETES, M F4 .
Buicora spanua notpedirens  F5  [BLANK, CHANGETO 20 ]
Hordep creMel NoAKAKYEHWA NoTf FE
PacuyeTHaA Harpyska Ha otonneH F7
PacyeTHanA Harpyska Ha sexTAnal FB8 _:I

PucyHok 5.8 - OkHO cemaHTM4YecKkon nHdopmaumm

Ans 3aHeceHusi uHghopmayuu Onsi 2pynnbl 06bLEeKMoe e8bi0esIeHHbIX Ha Kapme

HY)XXHO:

1.HaxaTb Ha naHenn pegakTupoBaHUs KHOMKY BblaenuTtb k |

2.Ypepxusas knasuwy Shift BblAennTb NeBOW KNaBULWEN MbIWN 00bEKTLI, 4SS KOTO-
pbix TpebyeTcs BHECTM AaHHble. BbibpaHHble 06beKkTbl BbIAENSATCH, OKPACMBLUUCL B APY-
rov uset (yyacTku OyayT BblaeneHbl WTpuxoBkon). OTnycTuTh knasuwu. [na npumepa
3aHeceM [Ans Tpex BblOpaHHbIX NoTpedbuTenen MukpopanoHa PacyeTHyo cpegHio
Harpy3ky Ha otonneHune 0.2 kan/Jy. MNpu xenaHnm UCKNYUTbL OOBEKT M3 rpynnbl HEOOXO-

ANMO HaXkaTb Ha HEro JIEBOW KraBuLLIEN Mblln, yaepxmnsas knasuwy Ctrl.

3.BbibpaTtb kHonKy WHopmaums g N HaXkaTb NIEBOW KraBuLlen Mbiln Ha ntobom

13 BblOENEHHbIX 0OBHEKTOB.
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PucyHok 5.9 - 'pynna BbigeneHHbIX 06bLEKTOB

4.B nosiBMBLLEMCS OKHE CEMaHTuYeckon nHopmaumm BoibpaTtb 3aknagky 3anpoc.

5.HaxaTb kHornky PunbTp No rpynne ﬂ

6.J/leBoN KnaBuLLEN MbILM NOCTABUTb KYpPCOp Ha rnosne 3anvcu ¢ uMeHeMm PacyeTHas

Harpyska Ha OTONIEHNE N HaXkaTb KHOMKY O630pE :
7.Bbibpatb onepatop 3anpoca CHANGETO (USMEHWNTD) n BBeCcT 3HayeHus nons

paBHoe 0.2 ['kan/uv.

8.HaxaTtb kHonKy BbINONHUTL 3anpoc @ Y BblaeneHHbIX NoTpebutenen aHavyeHne
nons PacyeTHasa Harpy3ka Ha otonneHune dyaet pasHbiM 0.2 kan/u.

9.[lns oTMeHbl Bblibopa rpynnbl 06GBLEKTOB M CHATUS BblaeneHus HaxaTb OTmeHa

ol

rpynnbl

bl
F 0l

| Texywan sanuce | 3anpac | Basa | Oteer | |
* E
Aapec yzna BEOAA Fi
HaurmeHoBaHKWe yzna F2
HomMep HCTOYHME 3 F3
[eonesuyeckan oTMETKE, M F4
Bricora sgaHKa noTpedurena F5
Homep crembl NoakA0YEHHA NoTpetuTENA FE
PacyeTHaa Harpyzka Ha oronnenuwe, [kany F7
FacuyeTHaa Harpyska Ha BeHTUNAUMD, [kan/y F8
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PucyHok 5.10 - OkHo cemaHTU4eckon uHcpopmaLmm

55 Job6asneHue noneun B 6a3bl gaHHbIX NO o6beKTam ceTn

Mpw >xenaHun, B cyLlecTBytoLme 6asbl JaHHbIX N0 06beKTamM ceTn MOXHO Jo06aBuUTb A0-
nonHuTenbHble nonsd. [Ana npumepa, Aobasmm B 6a3y AaHHbIX MO y4acTkam HoBoe none - fog
npoknaaku Tpybonposoaa, A 3TOro:

1.Pepaktnpyem tabnuuy onucatenb 6a3bl JaHHbIX.

Bblbnpaem nyHkT MeHto|Tabnuua|PecTpykTypmypoBaTth, HaxoauM U OTKpbIBaeM Tabnuuy
Ga3sbl JaHHbIX, B KOTOpYo ByaeT nobasneHo HOBoe nose, To ectb uch.db. [Janee Haxumaem
kHonky [loGaBuTb ana gobaeneHus nons B KOHeL cnvcka. MNpw xxenaHnm nobaentb HOBOE Mo-
ne Mexagy yXe CyLecTBYHLUMMMK, yCTaHaBNMBaeM Kypcop Ha norne, nocre KOTOporo OHO
OOIMKHO ObiTb BCTABNEHO U HaXXMMaem KHormky BctaButb. BBognm ¢ knaBmatypbl MMst Nons,

Hanpumep God_prokladki, BoIGrpaem Tvn gaHHbIX U HaxkumMaeM CoxpaHUTb.

Tatauna - D:\Andrew\Layer_workAUCH.DB = 2| x|
HNona Tatnuubr:
Nz | Wmanona | Tun | Douna | Kaou 4] CospaHuTe |
46, | Qud_sq_obr | Number } £
47. | On_pot_pod | Nurmber } JaKpbre |
48 | On_pot_obr | Number !
43, Theg_pod |Number |
50.| Tend_pod | Number | R are |
51.| Thea_obr iNurnbel | e
52.| Tend_obr | Number ‘ o= BT o I
53. | Drek_pod | Number | o=
54. | Drek_obr | Number \ oyt e |
56. Ke_con_pod | Nurmber }
56. | Ke_con_obr Nurnber |
57. | Zpod_str | Alphanumeric |100 o T |
58. | Zobr_str |Alphanumeric | 100 55
59.‘Gog_plokladki | Number ‘ e

PucyHok 5.11 - [ilnanoroBoe OKHO PeCTPYKTYPMpOBaHUsi Tabnuubl

2.Pepaktupyem 6a3y gaHHbIX.
Bbibupaem nyHkT MeHio|Tabnuua|Penaktop 6a3 AaHHbIX, HAXoaMM 1 OTKpbiBaemM Gasy
AaHHbIX, TO eCcTb uch.zb. Nepexogum B 3aknagky 3anpockl, Bbiaensem Tpebyemoe HanmeHo-

BaHwue 3anpoca (Mo ymonyaHmio OCHOBHOM) N HAXXUMaEM KHOMKY MI3MeHUTb.

s== Pepakrop 6as ganneix - uch !E
e &
O = =] % B i
Hosas Orxperre  Cospature Cepsiic Cnpaeka Beixoa
HazsaHue Ga3bl AaHHbIK: I';ancmx Bepcua }7.04

) Cosaare.. BE Wamenvms... [| * | B
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 5.12 - iInanoroBoe okHo PeaakTop 6a3 gaHHbIX

B BepxHen Tabnuue Haxogum pobasneHHoe none God_ prokladki, Bblaensem ero u

Ha>XMMaeM npasyto KraBully MbILLWX, B NOABMBLLUEMCA MEHIO HaXKMMaeM lE|,06aBI/ITb none. B

HWKHEW Tabnuue B KOHLE crnucka Haxoaum AobaBreHHoe rore, ycTaHaBnMBaeM Kypcop Ha

HEM N HAaXXUMaeM KHOIKY CeovicTBa Unv aBaxabl KIMKaemM Ha HEM NIEBOW KraBULLEN MbILLIN.

=8l 3anpoc - OcnoBHoi

& Cosparvrs | & & |I B Penarrop % Teor | |

[=1E3

Jakpemrs

K.e_con_obr
Zpod_str
Zobr_str

; IEF Jotiaeurs Tad e

Jofiaeure nane

e JNofizeuTs soe nons
= Eenreres
= % Ceask c kapTob

none cEq:=4Y C K3[

BriGpate... |

MNepevireHoeaTe

F\; : D-:D:BNM = Upare Tadamuy
2 uch: Begin_uch HautdeHosaH e Ha4ana y4acTea
3. uch:End uch HamMeHoeaHHE KOHLE Y430THS
4, | uch:L JanHa yiacTra, v
5 uch;:Dpad BHYTREHHHA AHaMETP NOASOWEra ..
3 uch::Dabr BHYTREHHWA AWareTp ofiparHoraT...
7 uch::Zpod Cytina KOG, MECTHBIX CONPOTHEN...
g uch: Zpod_shr MecTHBIE CONPOTHENEHWA NOA.TR-Aa
| uch::Zobr Curina KOs, MECTHBIX CONPOTHEN...

PucyHok 5.13 - inanorosoe okHO 3anpoc

B okHe cBOMCTB nNonsa MoOXHO OoTpeaakTnpoBaTb MNMoJib3oBaTesibCKoe MM4A Nonsd, Hanpmumep

00 npoknadku.

Mone: Gog_prokladki

MOAL30ESTENECKOE HMA!

<pea. | Coen |

| og npoknagkd

HOTOUHMK |uch:_Gog__pr0kladki
¥ orotheiais & Opade

[~ =Havenue nona BbIOUPATE UG CNpasoMHWKa

ent bas

L aHHB

Wamerume I
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PucyHok 5.14 - ivanoroBoe okHo CBoNcTBa

Mocne penaktnpoBaHuUA BbIXOOAUM U3 peaaKkTopa 0a3bl JaHHbIX C nogreepXxgeHnem co-
XpaHeHunsa 3arnpoca u 6asbl AaHHbIX. Tenepb B OKHE CEMaHTUYECKOMN I/IH(*)OpMﬁLlVII/I no y4yacTt-

Kam 6b1no gobasneHo none og NPOoKnaaKku, KoOTopoe rotoBo K 3aHeCeHuto VIH(*)OpMaLI,VIVI.

YyacTok * =] -1 =]
0 4 v b - | O O B CF | % B
UTEHJ:]LLLEH samMce | Sampoc |Gasa  Oteer | 4 |
TernepaTypa & KOHLLE YHacTka Nod.Tp-0a.°C ﬂ

T etnepaTypa & HaYaNE Y4acTha ofp TR-aa, T
TerMAspaTYpa & KOHLE Y4acTES afp.TR-aa.C
HuareTp nogamw ero Tp-0a [KoHCTPYETOpPCEKA], M
Huar4eTp 0GparHora Tp-0a [KOHCTPYKTOPCEME],
epoxoEaTocTs Nod,. TR-aa [KoHCTpYETORCEME], Fkd
U eposoEaTocTe 000, TR-0a [ROHCTRYKTORCEHAL

oa nparnaass iiﬁéEﬂﬁfﬁ[ﬁIﬁﬁfﬁfﬁfﬁﬁﬁﬁﬁﬁfﬁ:’

PucyHok 5.15 - OkHO cemaHTU4eckon nHdgpopmaummn
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6 PABOTA CO CTPYKTYPOM CJI0A TENNOBbIX CETEM

6.1 PepakTop CTpyKTypbl Cnosi

Mpwn cozagaHum cnost TENMOBLIX CeTEN aBToMaTUYECKN POpMUPYETCSA CTPYKTYpa Crosi, TO
eCTb 6nbnmoTeka rpacn4eckmx CMMBOSIOB, EPEBO TUMOB U PEXUMOB paboTbl 06BEKTOB CETW.

PepaktnpoBaHue CTPYKTypbl CrOSA MO3BONSET U3MEHSITb BHELUHUA BMA, pa3Mepsbl rpa-
P1YECKMX CUMBOSIOB OOBHEKTOB TEMSOBLIX CETEN, @ TaKKe yCTaHaBNMBaTb CBA3b 3TUX 0OBbEK-
TOB C 6azamMu OaHHbIX.

[nsa Toro 4YTobbI OTPeaaKTMPOBaTb CTPYKTYPY CO34aHHOrO criosi HaxaTb Crion|CTpykTypa

Crosi N HaxaTb KHOMKY @ Mpn 3TOM Ha 3KpaHe NosIBUTCS Ananor Bblbopa crnosi, B KOTo-

poM criefyeT BblbpaTb CNoun Ans peaakTMpOBaHUS CTPYKTYPbI.

BwGop caoa EdE3

Oanka: ID DA Teploset j 4 e X ER-

w

JarpywEHHEIE

OrmekT: * TENNOERE CETH"
Fann " tepho, b00 |

T pafnoe | Coou Zuls (5 b00] j OrrieHa

Orepeme

oL gorkyEH.. .

&\__

PucyHok 6.1 - [lnanorosoe okHO BbiGopa cros

Mocne Bblbopa KOMaHAbl Ha 3KpaHe NOSIBUTCS Avaror, M306pakeHHbIN Ha pUCyHKe, pac-
NOMOXXEeHHOM Hpke. [uanoroBoe OKHO pa3ferieHo Ha ABe YacTu, B 3aBUCMMOCTM OT TOro, Ka-
KOV MYyHKT BbIENEH C NeBOi CTOPOHBI, cripaBa byayT NpoucxoauTb COOTBETCTBYOLIME M3Me-

HeHus1, T.e. ByaeT oTobpaxaTbcsi MHGOPMaUWs, OTHOCALLAsACS K BbIGpaHHOMY MyHKTY.
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Ona nameHeHus napameTpoB CyLIEeCTBYKOLLEro Tuna uin pexmmMma cnengyet BCTatb Ha

COOTBETCTBYHOLLYYIO CTPOKY AepeBa.

CTpykTypa cnos - Teplo.bo0o 3 5]

®akin  Mpaeka

CoxpaHute

X G

*

Ynanime

”\j] <

Hosbii...

n =

Bewog Cnpaska

= o I

* Cunsons -
3 Bacol aatol a Hassarme: |Tennosan cete
B MpumuT eb!
= S5 Tunsi v pesimel
L}] WETO4YHHK, Cemericreo daitnos:  Teplo
£3] L}] Yzen PaameweHue: D:ATeplob
# (Z] Norpeturens
(] Hacochas cTanumA
# (2] 3ageukka
1 (&) YuacTku
# [E] dpoccenupyiowmi yaes
®= @ umn
@ (& Mparuua anaHcosoii n
# (& Ysenysera
3] L}] Nepembiuka
(Z] D606weHHbIi noTpetur
[ (&7 Benomor arenkHeli yiac

Urvequre: BepHute

K [E— |

N\

PucyHok 6.2 - Auanor CTpykTypa crosi

6.2 Mmnopt cumBosos

Fpad)w-leCKvle CUMBOJTbl MOXHO B35Tb 13 ntoboro Apyroro cros. D,J'IFI nMmriopta cMmMmBoIioB
H606X0,EI,I/IMO OTKPbITb OKHO pefakTtopa CTPYKTYpPbl CI104, Bbl6paTb B AepeBe MyHKT CumBonbil,

HaxaTb kHoMKy Onepaumm 1 BbIOpaTb B OTKpbIBLLEMCS cnvcke MMopT....

CrpykTypa cnos - Teplo.boo X 5‘
Dain  Mpaeka
& =~ bt = e a =
Coxpanure | Hoeewi... | Haame | Ormedure Bepoute | Bewoa  Cnpaska
&4 Crnoii CHMBOJILI

g Hosoin.. B Wamenirs X Ynanure %% Onepauyd v
Y A3anuTE CROBOAHIE !

= Motpeturens Hacochas MNputope yueTa B WecTounuk
] L;J Morpeturens [Orrnoyen) cTaHumA |... pafiote (patioTa)
[# (2] HacocHas craHuua

[# (2] 3aaBukka 1
[~ Yuactku L ‘ A @
(E] Hpocceaupyowi ysers i
@ um WeTounuk Motpeturens pynnosoit HacocHaa
[paryua GanaHcosoiin [oTR NK0YEH) [Padiora) norpeture..  cTaHuuMa (Patora)
Z] Yeenyseta

(2] Nepembruka
() DfodwerHen noTpediT

(& BcnomorarensHeiit y4ac

) Basbigarbix

B MpumuTHes!
= {2 Tunet u peskins! . :
(3] Werounus

@ (F Ysen

FEHREEEEEA

3anemka Saneukka Sagewrka  YeraHasnueae..
(Orkpera) [3akpera) (nonomka) waiiSa
1 | | m m — - =l

PucyHok 6.3 - Ananor CTpykTypa crnos
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Mocne npogenaHHbIX OEVWCTBUMA OTKPOETCH CTaH4apTHOE OKHO Bblbopa dhaina, B HeEM
BblbepuTE CMOM-UCTOYHUK, T.€. CfOW, U3 KOTOPOro Bbl XOTUTE MMMOPTUPOBATb CUMBOISIbI.
Haxxmute kHonky OTKpbITb. B nossmBLUEMCS OkHe WMIMMOPT CMMBOSIOB B BEPXHEM CNMUCKE
oTOBpassATCa BCe CUMBOSIbI BbIOpaHHOro crnos. B HWKHWMIA cnMcok Hago Ao6aBuTb CUMBOSbI
Anst umnopTa. Ecnu Bbl cnyyanHo BelGpanu He TOT CroK - UICTOYHMK, TO BbibpaTb HOBbIN MOX-
HO, HaXkaB Ha KHOMKy Bbibop cros. YTobbl 406aBNUTL CMMBONBI ANS UMNOPTa, HAAO B BEPXHEM
CNUCKe NEBON KHOMKOW MbILK BblGpaTb HEOOXOAMMbBIN CUMBOS U HaXaTb KHOMKY [Jo6GaBuTb,
BblOpaHHbIE CMMBOSIbI 0TOBPA3ATCs B cnmcke cHU3Y. Nocne Boibopa BCceX HEOBXOANMBIX CUM-
BOJIOB HaXkaTb KHOMKY MIMnopTupoBaTh, BbibpaHHble cumBosbl OyayT gobasneHsl B bubnunote-

KY Fpa(bl/l‘-leCKl/IX CMBOJ10B CJI1041.

VIMNOPT CYMBDNOE x|

Coo: |D:A"epktTeplo.bCO FHfi cma ]

P — =]
. b PN L | HAcBarire ece

MrrrefuTem Hzrnrkaa MAufiapH LeTa R Urrau-ux
Orenu4en] CocruvnH (.. padaie Ipatui <]

L @ |A

Me-cmas Nerpeéimeat Fpannonci | azocras -
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PucyHok 6.4 - [lnanoroBoe okHo UMnopT cnos

OnuncaHne KHoMnok amanora |/|MI'IOpT CMMBOIJIOB MNMpeacTaB/iIEHO HUXKE:!

Ta6nuua 6.1 - OnucaHue KHOMOK Aunarnora

KHonka HasHa4yeHue
KHonka Bblbopa TekyLLlero cnos-uctoyHuka. lNocne Bbibopa crnosi CMMBOIbI U3 ero
Bbi6op cros B
OMOGMOTEKM 3aMONTHAT BEPXHUI CNNCOK Auanora
[o6GaButb Bce [obaBnsieT Bce CMMBOJIbI U3 BEPXHErO CNcKa B HUXXHUI CMINCOK.
1106 [obaBnseT TekyLmMin CMMBOM BEPXHErO CMMCKa B HUXKHUI CMIUCOK. TO e camoe
obaBUTbL
npounsongeT Npy ABOMHOM LLEMYKE MbILM HA CUMBOS U3 BEPXHETO CnncKa.
Wcknountb VckniovaeT TekyLMn CUMBOI U3 HMDKHETO CMMCKa.
Wckniountb BCE OuuLaeT HUXKHNUIA CNINCOK.
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KHonka Ha3sHauveHue
MmnopTtuposatb [obaBnseT BCce CMMBOIbI N3 HUXKHETO cnuncka B 6ubnmoteky CMMBOMOB CMOS.
3akpbITb BakpbiBaeT gnanor 6e3 nvnopra.

6.3 N3ameHeHue pasmepa CUMBOSIOB

[ns n3mMeHeHns1 pasmepa CUMBOSIOB HEOOXOAMMO OTKPbITb OKHO pefdakTopa CTPYKTypbl
crosi. [lanee BbibpaTh pexum 06bekTa, KOTOPOMY HaJo NOMEHSATL pa3mep. [ns aToro B Aepe-

BE TUMOB N PEXMMOB LUENKHUTE Ha +, HAXOASALWMIACS PSAOM C MHTEpPeCyoLWmMM TunoM. A Bbl-
[EenuTe PeXnM:

CTpyxTypa cnod - Teplo.bom |
dafin [paeka
= - = 5] [

Coxpabute | Hoeeli... | Haamume | Orwedrme  BepHute
Owue Pabora - UCTOuMHUK
Hr s
% Eamtl 4 aHHEH Hazsanue: IF'aﬁD‘ra Ofpasew
Bk [ purLTHEEL
{23 Tuane! i peskums) T
Bl 3y Merourr MeTounuE [patiara) *

o

[£] Orxnoven
[E] Y=en paztigp: 100 = LEET: I_ vI

[Z] Norpetirens

HaraeHuTE. .. |
[Z] Hacochan et aHuma m .
Hosbis... |
(21 3ageuks COCTOAHME: IBKJ‘I!CNEH -|

YuzcTrM
[Z] Opocceaqpyrow i ysen

Zumn ®
[Z] MpanHua GanaHcoBoi MpuH, v Macuratuposare
[Z] Yzen yuera I He ysenuHesTs BoNEILE UKaSSHHOD PaEMER

[Z] Nepersrka
[Z] DSofiwerHsiE noTpetumens
BerororareneHemi yeactor

D

™ OpHEHTHPOESTE NP BEOLE Y43CTROE [ Mosopaseart Ha 90 rpad.

PucyHok 6.5 - Auanor CTpykTypa crosi

B faHHOM OKHE MOXHO U3MEHUTE KO3 ULIMEHT, HaXoaALWMNCA B CTPoKe pasmep. [aH-
HbIM KO3PULMEHT 3a4aeTca B NPOLEHTax OT UCXOO4HOro pasmepa. Yem 6Gonblue 3HayeHve
koacpduupneHTa, Tem KpynHee 6yayT BbIMMSAETb CUMBOMbLI Ha KapTe (MpyM OOHOM U TOM Xe
mMacwTabe kapTbl). [Mpn HaxkaTtum Ha naHenn kHonkn CoxpaHUTb Ha KapTe NPOoM3onaeT M3me-
HeHVe pa3MepoB CUMBOJIOB Ha YKa3aHHbIM KO3(OULIMEHT.

6.4 UameHeHune u pepaKkTupoBaHue rpacdpumuecKoro cumMmseona
obbekTa
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[ns nameHeHMa 1 pegakTMpoBaHus rpadonuyeckoro CMMBOSa HEOOXOAMMO OTKPbITb OKHO
peaakTopa CTpyKTypbl cnosi. [lanee BbibpaTtb pexxum obbekTa, KOTOPOMY Hafo U3MEHUTb CUM-
Bon. [1ns aToro B AepeBe TUMOB N PEXUMOB LLENKHUTE Ha +, HAXOOALMACA PSAOM C UHTEpe-
CYIOLLIMM TUMOM, MOCHE YEro BbIAENNTE PEXUM.

Ecnu Bbl XOTUTE 3aMEHUTb CMMBOJST Ha HOBbIN (YK€ CYLLECTBYIOLUN), TO HaXXMUTE Ha
CTpenky B npaBon 4Yactn okHa CmBon u BbibepuTe Apyror CUMBOS OTOBpaXKatoLLMn JaHHbIN

0OBEKT 13 BMBNIMOTEKM rpadoNIECKNX CUMBOJSIOB.

CrpykTypa cnos - Teplo.boo * L X

daiin  Mpaeka

Cosparure | Hoeeii... | Yganure | Ormenure Eeprure | Bewog Copaska
[& Crom Pab0Ta - UCTOYHMK - THTIbI I PEXtMMbI

* Cursonel
3 Basbl ganHbix
B [puruTIHEb!

= N Tuns W peskuns CHMBOST
=2 & WetouHus

[x] PatioTa

[£] Orratouen

ﬁz::eﬁwrenb e » Crena guameTpa

HacocHan cranumua

3

el

HaszsaHue: |Pa6 ara O6pasew:

[
WMcTouHuk (patora) v
(T

e

[l

WUsmenuTe...

i

HostiA
saspea COCTOAHMY E Perynsrop Hanopa Ha ofipaTHoM
[ YECTKM
& (2] Opoccenupyowmi yses
= (Zumn
# (2] MpaHuua SanaHcosoi n i
] Lﬂ Yszen yieTa r He i N
1 [ MNepemorara [~ OpuerTUpOBATD NpW BEOAE YdacTkoE | ToBopasMeaTs Ha 90 rpan.
(2] OGofweHHer noTpetur
[ (A BenomMorarensHeli yyac

of | 2

Hpyroii cumson

PucyHok 6.6 - Auanor CTpykTypa crosi

Ecnu e BamM Hajo HApMCOBaTb HOBbIN CUMBOJ1, TO HAXXMUTE KHOMKY HOBBI, nocne yero
OTKPOETCSH OKHO rpadprMyeckoro pefakTopa ¢ YACTbIM TUCTOM.
Ecnn Hago M3MeHUTb BHELLHWUIA BUA rpaddUyeckoro CMMBOMa 00bekTa, HaKMUTE KHOMKY

N3ameHuTb. NosaBntcsa okHO rpaq)mquKoro penaKkTopa C TeKyLnM CMMBOJ1I0OM:

: PeNaKTOp CHMEBONDE B3

JI” JI*K'JIA-*«EILIZI
"jI_;NDIO.L
35 S haT Y|
-

Crivion I

HazeaHuHe:
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Llj m:l' Iﬁ_'




OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 6.7 - Ouanor PegakTop cMMBOMOB

Bonee nogpobHoe onucaHne paboTbl B rpachn4eckom pegakrope CMMBOIOB MOXHO pac-
CMOTpeTb B cnpaBoYHOM nocobumn no pabote ¢ NMC ZULU B pasgene Pabota ¢ BEKTOPHLIMM

crnosimn|PegakTop cTpykTypbl crosi|Peaakrop cMBosoB.

6.5 Co3paHue HOBOro TMNa M pexxuma paborbl o6bekTa

BHumMaHMe: B crioe TennoBbIX CETEN MOXHO CO3OdaBaTb HOBbIE TUMbl OOBHLEKTOB TOSbKO
Mpwv YCNOBUK, YTO OHWU HE YYaCTBYHOT B MOAENMPOBAHUN CETU.

[Ana co3gaHua HOBOro Tuna oOb6bekTa OTKPOMTE OKHO pedaktopa CTPYKTYpbl Crlos,
HaXXMUTE KHOMKY HOBbIN... U B BbiNagaroLwweM cnncke Boldbepute nyHKT HoBbIM TN unun Bbibe-

puTe NyHKT MeHto NpaBka | Hosbin Tun....

) - x

> || HoBead.. | Hoanure
HOBEIH D&M
() .

PucyHok 6.8 - CozaaHue HOBoOro Tuna

B cTtpoke HassaHue OTKpbIBLUENCS 3aKiagky BBeauTe Nosb3oBaTesibckoe Ha3BaHue Co-
30aBaemMoro Tuna, KOTopoe OOHOBPEMEHHO OTOBPasnTCs M B NOSIBUBLLENCHA CTPOKE AepeBa
Tuno.. [anee BbibepuTe rpacmyeckuii TN co3aaBaeMoro 06bekTa (ecnm 3T0 0ObEKT UHXe-
HEPHOWN CeTn, TO HEOBXOANMO KOHKPETU3MPOBATb TUM Kak MCTOYHUK, NOTpebutens, oTcekato-
LLlee YCTPONCTBO mnn npocTon y3en). Ecnu Hago, 4Tobbl co3aaHHbIN TUN UCNoNb3oBan npea-
BapuUTENbHO CO3AaHHyt0 6a3y AaHHbIX, TO Ans 3TOr0 Hago caenatb LUEnYoK NIEBOW KHOMKON
MbILLIM MO CTpoke basa daHHbIX U B BbiNagarollem crnvcke ee BblbpaTb. Ecnn 6asa gaHHbIX
3TOMY TUMY HE HYXXHA, 3TOT MYHKT Auariora MOXXHO He 3anoSHSATb.
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CrpykTypa cnos - Teplo.boo * . T L]
®aiin  [paeka
B | @ | X o o (0 ®
Cosparure | Hoebii... | Yganure | Ormeurs Beprure | Boikog Chnpaska
[ Croi | Hopuiid twn - Twnbimpessl |
* Cumsone
% BasuygaHHLR HazsaHue: IHDBbm Thr| 1D: ]14 I
B ]
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= 3 Tunsl v pesuamsl
(2] UcTouHuk
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" notpefuTens {* usen

" flunennuin

[+

(2] lMparmua fanarcosolin
(2] Yaenyueta

(=1 Nepemerika Basa aaHHb X
(2] D6obwenHsI naTpetur

(2] BcnomorarensHeli yya I
(Z1 Hoswii Thn

K [—] 2

" Mnowaanodn

HEHEBA

[HET Ga3bl AaHHBIX) _V_l

PucyHok 6.9 - Onanor CTpykTypa crnos

[nsa cozpaHnsa HOBOro pexunma paboTbl 00bekTa Hago B AepeBe Tunbl U peXumbl ycTa-
HOBWTb (BbIAENUTL) TWN, A1 KOTOPOro co3aaeTca pexum. [lanee HaxaTb Ha NaHenM NHCTPY-
MEHTOB Amarnora KHonky HoBblIn... U B BbiNagatoLleM crvcke ykasatb HOBbIM peXxum unm Bbl-
BGpaTb NyHKT MeHto NpaBka | HoBbI pexum....

B ctpoke HaseaHue 3apjaTb Nonb3oBaTeNbCKOE Ha3BaHWE pexuMma, KOTopoe OOHOBpe-
MEHHO 0TOOpa3nTCA N B NOSIBUBLLENCS CTPOKe AepeBa. Ecnn pexxum 3agaeTtca 4ns CMMBOSb-
HOro Tuna, TO M3 BbINadaloLWEro Cnucka CMMBOSIOB BMONMOTEKM CUMBOSIOB CrOSI HY>KHO Bbl-
GpaTtb TOT, KOTOPbIM ByaeT oTobpaxaTbes pexum. Ecnn cumeon, cooTBeTCTBYOLWNIA Tpebye-
MOMY peXMMy OTOBpaXkeHUst OTCYTCTBYET, CUMBOS CreayeT co3daTh B pedakrope CUMBOSIOB
(kHonka Hosbin). Ecnn cywiecTByolWMIA CUMBOM MO KaKUM-TO KPUTEPUSIM HE NOAXOAMT AOnsi

OTO6pa)KeHVIFI pexunma, ero MoOXXHO OTpedaKTUpPOoBaTb HaXKaTUeM KHOIKU N3mMeHnTb.
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Ecnun pexum 3agaeTtca Ang TUNOB C IMHEVMHBIM UMW MIIOLWAAHbIM rpaddu4ecknm TUMOM,
Toraa CMMBON 3a4aBaTb HE HAJo, @ HeOBXoANMO 3a4aTh CTUMb OTOBPaKEHUS, LBET, TONLWMNHY
Ha aKpaHe M TOMLWMHY Npu neyaTu.

Ecnu pexxum 3agaeTcsa Ans CMMBOSBLHOIO rpadouyeckoro Tuna «06bekT UHXEHEPHbIX Ce-
TEN/UCTOYHUKY», «ODOBEKT MHXEHEPHbIX ceTen/oTcekarolee YCTPOUCTBO» UMK «JIMHENHBIN
obbekT/oTcekaroLwmny, Toraa Heobxoammo B pasaene CocTosiHve BbIGpaTb COOTBETCTBYHOLLUM
ANst AAHHOTO TUM N PEXUM.

[ns kaXgoro cMmMBorna, 0TobpaXaroLero pexmmMm odbekTa MOXHO 3aaBaTb ero pasmep,
UBeT, NnapameTpbl MaclTabupoBaHNs CUMBOSIOB NpY M3MeHeHun Macwtaba kapTel. MacwTa-
Bupyowmin oTobparkeHne CMMBOSOB KOI(hMLUMEHT 3adaeTcs B cTpoke Paamep. Yem Gonblue

3Ha4veHne KOSCbeI/ILI,VIeHTa, TEM KpynHee 6y}J,yT BbIMMAOAETb CUMBOJIblI HA KapTe (I'IpVI OQHOM M

TOM e MacliTabe KapTbl).
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PucyHok 6.10 - Avanor CtpykTypa cnos

6.6 Pe>xmbl U cocTOSsHUA 06 BEKTOB cetu

BHumaHume: B cnoe TennoBbiX ceTen co3gaBaTb HOBbIE PEXMMblI paboTbl OOBHLEKTOB
MOXHO TONbKO AN Tuna Y3en, MNMotpebutens, YyacTok.

Pexxumbl nompebumenel

MoTtpebutenu (tun ¢ ID = 3) MOXHO 3a4aBaTb He OBYMSA pexvMamMu (NepBbl BKIOYEH,

BTOPOW OTKIOYEH), @ MapaMm PEXMMOB - HEYETHBIN BKIOYEH, YETHbIV OTKITHOYEH.
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OTa BO3MOXHOCTb MO3BOMSET OTOOpaxaTb noTpebutenen C pasHbIMA CXemMamu
NPUCOEAVHEHNSA pa3HbIMW CUMBOSIAMW OIS pasHbIX PexuMmMoB. Hanpumep pexumbl 1/2 -
npsiMoe npucoeauHeHne, pexumbl 3/4 - aneBatop, pexumbl 5/6 - HesaBucMMOe
npucoeavHeHve n T.4.

HeyeTHbIn HOMeEp pexuma - noTpebutens BKMOYEH YeTHbIM HOMep pexuma -
noTpebuTens OTKMYEH

OTkntoyaembI noTpeduTens (HEYETHBIN PEXMM) NEPEXOAUT B PEXUM C HOMEPOM Ha
eamHuuy bonbLue.

Bkntoyaembii noTpebutens (YETHbIN PEXMM) MEpexoauT B PEXMM C HOMEPOM Ha
€OUH1LY MEHbLLE.

Pexxumbl yyacmkoe mensiogoli cemu

Yyactku (tvn ¢ ID = 6) MOXHO 3agaBaTb HE YETbIPbMSA PEXMMaMN (BKIMHOYEH, OTKITHOYEH,
OTKMOYEH OOpaTHbIW, OTKMIOYEeH MO4alolWMi), a 4YeTBepkamMu pPexumoB, KOTopble
BOCNPVHUMAIOTCA NPOrpamMmMoi Tak:

Homepa pexnmor CoctosiHue

5,9 n T.4. BKIIOYEH

6, 10 n T.A4. OTKINOYEH

7,11 n 1.4. OTKMOYEH obpaTHbIN Tpybonposos

8, 12 1 T.4. OTKMYEH nogatoLwmm Tpybonposoa

OTa BO3MOXHOCTb NO3BOMSET pacyeTy OAMHAKOBO paboTaTtb C y4acTkamMun CETU, KOTOPbIE
Ha KapTe MOryT oTobpaxaTbCs No-pasHoOMYy.

CocTosiHMe OTCEeKatoLLMX YCTPOWCTB

Tononornyeckas Mogenb MMeEET BO3MOXHOCTb HadHa4YaTb Y4aCTKM 1 oTCeKarowme yanbl
(3aOBWXKKM), KOTOpblE MPU aHanm3e CBS3HOCTM W MOWUCKe MyTen NPOBOLAT TONMbKO B OAHOM
HanpaeneHun (Hanogobue guoaa).

B pepaktope CTpPyKTypbl Cnosi AN TUMNOBbIX JIMHEWMHbI OOBLEKTOB, 3adaHHbIX Kak
OTCEKAIOLLMIN YHaCTOK, KaXKabIN PEXUM MOXET ObITb 3a4aH O4HUM U3 YETLIPEX COCTOAHWIA:

CocTtosiHue:

BkntoyeH - NpoBOAMT BO BCEX HANpaBneHUsAX

OTKIMOYEH - HE NPOBOAMT OT BXOASALLMX Y4aCTKOB K BXOASALLMM U Hao6opoT

Mpsimasi NpOBOAMMOCTb - MPOBOAUT OT BXOASALLMX YHACTKOB KO BXOASILLMM M BbIXOOSALLMM

O6paTHa;| npoBOAMMOCTb - NPOBOAUT OT BbIXOOALLMX YYaCTKOB K BbIXOOALLUMM U KO

BXOOALLMM
x
®ain  lMpaeka
=] - * ) a =2
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PucyHok 6.11 - Avanor CtpykTypa cnos

6.7 CBa3b ¢ 6a3amMm gaHHbIX

Ona Toro 4TtoObl NPOCMOTPETHL Kakasi 6asbl AaHHbIX WCMOSb3YHTCS CMOEM HYXXHO
OTKPbITb OKHO pefakTopa CTPYKTypbl Crosi U BblbpaTb B AepeBe NyHKT Basbl gaHHbIX, nocre

Yero OTKPOETCA 3aKrnaaka, cogepxallas CrmimcokK 0a3 gaHHbIX crosi:

CTpykTypa cnos - Teplo.boo * e x|
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= iz - > ) G il =2
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(
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= -‘;I Yzen &9 Nopetiurens D:\Teplotuzywod.zb
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= ﬁ R TAMM 4D 3aceuxka D:ATepho!\ZADVIGKAZB
S =l H::‘:::a @ Yuactox D:\Teplotuch.zb
=
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® (& Mparuua anancosolin _ﬁ paHuua 6anaqcosoi NpunaaneskH...  D:ATeplo\GRANIZA ZB
® (F] Yseaysera @3 MNpubopel yueta D:ATeplo‘\PRIBOR.ZB
# (2] Nepembrka &3 Nepemoriki D:\Teplo\Peremich.zb
# (2] OfofweHHsr notpedur [3 O606WeHHBIE NoT petuTens D:ATeplo‘op.zb
[# (& BenomorarensHsii yiac © Basa gaHHbx 408 NPUMUTHEOE D:ATeploiTeplo.d00
[ (E] Hoswi Tin
Kl — 3|

PucyHok 6.12 - Auanor CtpykTypa cnos

3aknagka basbl aHHbIX cHabeHa cneayowmumMmn KOMaHaHbIMU KHOMKaMM:
Cos0amb Mo3BonseT co3gaTb HOBYO ©a3dy AaHHbIX. Mpu HaXxxaTumM Ha 3Ty KHOMKY
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nosiBUTCA OkHO HoBasi 6a3a gaHHbIX, B cTpoke HassaHue 0asbl AaHHbIX
Hado BNMcaTb Ha3BaHWe Ballelt HoBOW 6a3bl.

Hobasumsb MosBonsieT fobaBuUTb yxe roToByl 6a3y [AaHHbIX B CTPYKTYpYy Criosi.

lMocne HaxaTua OTKPbIBAETCS CTaH4ApTHOE OKHO Bblbopa dhanna, B

KOTOPOM Hafo YykasaTb Kakylo 6a3y AaHHbIX Bbl XOTUTE A06aBUTbL W

HaXXaTb KHOIMKY OTKprTb.

[aHHas kHonka OyaeT akTMBHA TOMbKO B TOM Cryvae, ecnn B Cnncke
KoHcmpykmop  BblaeneHa 6a3sa gaHHbix. OHa BbI3biBAET AManoroBoe okHo Pegaktop 6a3

OaHHbIX, B KOTOPOM MMeeTCA BO3MOXHOCTb  OTpedaKTnpoBaTb
BblAEJIEHHYIO B CIMMUCKE 6a3y OaHHbIX.

Yoanums YaanseT M3 cnucka BblOeneHHyo 6asdy AaHHbIX. YaaneHue npousongeT
TONbKO B TOM Cny4ae, ecnv 31a 6a3a gaHHbIX He MCNOSb3yeTCsl HA OQHUM

M3 TUNOB CTPYKTYPbI CI104.

MoapobHee 0 co3gaHuMn U pedakTupoBaHuM 6a3 gaHHbIX MOXHO Y3HaTb B CNPaBOYHOM
nocobum no pabote ¢ 'MC Zulu B pasgene CemaHTuyeckune 6e3bl AaHHbIX.

KaxgbiM TMNomM o6bekToB MOXET ObITb Mcronb3oBaHa Gasa faHHbIX. 10 ymonyaHumio,
npyv CO34aHUKN Criosi BOAOMNPOBOAHbLIX ceTen, 0asbl AaHHbIX CO30alTCA aBTOMATUYECKM U
HaxXo4ATCA B OAHOM ANPEKTOPUN C rpadonyecknm Croem ceTu.

[na Toro 4Tobbl NPOCMOTPETL Kakas 6asa NCnonb3yeTcs TUMOM OObEKTA HYXXHO OTKPbITb
OKHO pefakTopa CTPYKTYpPbl CIosi U YCTaHOBUTbL Kypcop Ha TpebyeMbin Tun obbekTa. B cTpoke
Basa gaHHbIX 0TOGpa3nTLCA Ha3BaHMe NCMOoNb3yemMon 6asbl AaHHbIX.

Ecnu Bbl XOTUTE 3aMeHNTb UCMONb3yeMyto 6asy LaHHbIX HA HOBYHO, TO CAENNTE LLESYOK
NEBOM KHOMKOW MbILWM Ha CTpoke basa fJaHHbIX, Nocne Yyero NosiBUTCS BbiNagaroLmnn Crncok,
N3 KOTOPOro HaZo BblbepuTe HyxHYt0 a3y (ba3a AaHHbIX AOMMKHa ObITh 3apaHee co3gaHa).

B Bbinagarowem crnvcke 6yayT cogepXatbCa TOMbKO 0asbl AaHHbIX crnost (Te Gasbl,
KOTOpble BUAHbI NPy BbIOOpe B AepeBe NyHKTa basbl JaHHbIX).

CTpykTYypa cnos - Teplo.boo x|
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PucyHok 6.13 - Auanor CtpykTypa cnos

BHumanue: CnenyeT yuuTblBaTb TO, YTO pasfnnyHble TUMbl OOBLEKTOB WMCMOMb3YHT
pasnuuHble 6asbl AaHHbIX, HO pasfu4yHble pexuMbl paboTbl OAHOMO TUNa O6BLEKTOB
NCNONb3YIT OOHY U Ty e 6a3y AaHHbIX, KOTopas NogkmnyeHa K AaHHoMmy Tuny. Hanpumep
pexnmbl paboTbl 00bekToB TUNa Y3en (Tennosasi kamepa, PasseTeneHne, CmeHa anameTpa

N T.4.) UCNonb3yoT ogHy 6a3y AaHHbIX, NOAKIMOYEHHYO K 06bekTy Tvna Y3en (KAMERA.ZB).

6.8 Meuarb 06BEKTOB, BXOAALIMX B CTPYKTYPY Cros

[Ana neyatn ob6bekToB HA4o BbibpaTb B MeHo dann nyHKT [levaTb... , NOcne 4ero Ha
9KpaHe NosIBUTCS OKHO OTYeTa MO CTPYKTYpe Crnosi. B 9TOM OKHe MOXHO 3afaTb HAaCTPOMKKU NS
oTyeTa.

B 3aknagke 3aronoBoK HanMWKUTE UMS 3arofioBka, 30€Cb Xe 3adanTe napameTpbl
wpudTa ans Hero. B 3aknagke Ctunu 3agante cTunmn angd nedvaTtu, BblibepuTte napameTtpbl
WpudTa, N OTMETLTE rasiodkamMun Te reMeHTbI, KOTOpble Bbl XOTUTE BKITHOYNUTL B OTYET (TUMbI,
pexumbl, 6asbl). B 3aknagke Pasmepbl ycTtaHoBUTe pasmepbl Ans obbekTtoB. B 3aknagke
CTtpaHuua napameTpbl CTpaHUL, 418 neYaTy.

Mocne npounsBeneHHbIX HACTPOEK MOXHO CAenaTh NpeaBapuUTenbHbIA NPOCMOTP OTYETA,
AN 9TOro Haxkmute KHonky lNMpocmoTtp. Ecnn Bce HacTponku Bac ycTpamBaloT, TO HaXMUTE

KHOMKY [NevaTsb.

[1nsi BO3BpaTa B OKHO CTPYKTYpPbI CIosi HaXkMuTe KHOMKy OTMeHa.

CTpykTypa cnos - Teplo T x|

| @ain lNpaska

_Liv, 4{ a. _‘f,)
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PucyHok 6.14 - [inanor CTpykTypa cnos

OTYET N0 CTPYKTYDE CROA H ﬂ

Jaronoeok ||:Tunu| F'azmepbll C‘rpaHuu,aI

BBE,I:I,HTE TEKCT SaronNoBka oT4YeETa:

Tennosan ceTe

— MNaparerpe! wpudTa

Brifpars... | I Timesz Mew Roman @ 12 %%%]

[Meyare... I I'Ip-:nc:M-:rrp...I

PucyHok 6.15 - Ananor OT4eT No CTPYKType Crosi
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7 HACTPOMKMU PACUYETOB

[Ons Toro 4yTOObI OTKPbITb AMaroroBoe€ OKHO HaCTpOEeK pacdeTa HaXaTb Ha MaHesn

WHCTPYMEHTOB KHOMKY Tersioaudpasiudeckue pacyemsi v HaxkaTb KHOMKY HacmpouKu.

TennorvapasAMYecK1e PacyeThbl [ | i k|
{I'lpumep TENNOB0N CETH | Cnoﬁ.,.l

Hanaaka l Hosep&al T emMnepaTypHeIs rpa@uxl KOHcrpgK'ropcmnI Cepaucl

[~ CyueromTBC =)- ™ MNpumep Tennoeod cetu
[T C yseTom yresek CesepHaa
™ C yyerom Tennosbix noTeps
€ (16 Hopv, aTEasm
€ llowso
[ alWweHue W30BITOYHOro Hanopa
(* NpoccensHbidu wakiami
¢ Connom 3 nesatopa

ALK

Packpacka | <HeT> L]

Pacuer II HacTpoiiku || Cnpaska l 3aKkpbme |

PucyHok 7.1 - luanoroBoe okHo TennorugpaBnuyeckne pacuyeTbl

[anee MOXHO BbIGpaTb O4HY U3 CreayoLMX 3aKnagok:

—Tennoskle notepu.

—[noTHOCTb.

—YTeuKkn.

—MpoTokon pacyeTa.

—[MoTepun Hanopa.

-BC.

3aknadka Tennoebie nomepu

B nosiBuBLUEMCS OManoroBOM OKHE B 3aknagke TennoBble NOTEPU MOXHO U3MEHUTb
KO3(pPULMEHTLI MECTHBIX TEMMOBLIX MOTEPb, YYUTLIBAIOLWMIA TENMOBbIE NOTEPU apMaTypou,
KOoMreHcaTopamu, ornopamu. lNpn yctaHoBKe Mapkepa B OkHe KomneHcupoBaTb Ternrosble
noTepM pacxofgoM TensnoBble noTepu OyayT KOMMEHCMPOBATbLCA YBENUYEHWEM pacxoaa
TENSIOHOCUTENS, MaKCUMarbHOE yBENMYeHe pacxoda MOXHO 3a4aTb B OkHe MakcumarbHbIn
OTHOCUTENbHBIA pacxod, Hanpumep 3HadeHne 1.5 o3HayaeT, YTo pacxon TensioHoCUTEnNs
MOXeT ObITb yBenuyeH Ha 50%. B okHe MuHMManbHbI AMameTp confa MOXHO M3MEHUTb

MUHUMarbHBIV AnaMeTp noabupaemMoro conna anesaTopa.
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MapameTpbl NMAPaBMYECcKOro pacyera 3 x|

MNpoTokon pacweral Pacxpac&al BC | Mcxo.nnble.uaﬂhblel Hasp
Tennossie notepu | MNorepu Hanopa I MaoTHocTE | Yreuku

Koa @ULHEeHT MECTHEIM TEMNoELIX NoTepe [D <=0.15 M) 1.2
KoapduumeHT MecTHbIx Tennoses notepe (D > 0,15 M) I 1.15

$ OrMNEHCUPOBATE TEM0ELIE NOTEpU pacionor  |v

M ak GHMENEHBIA OTHOCHTENBHBIN Packog |1 2

MuHManeEHBIN QUaMeTp Conna, MM | 3
M UHUMANEHBIE AWAMETD WaAGE, M I 3

I DK I OTtrveHa "Ipw;temm.l Crnpaska |

PucyHok 7.2 - lnanoroBoe okHo MapameTpbl ruapaBnnyecKkoro pacyera

3aknadka NMnomHocmb

B 3aknagke NNOTHOCTb MOXHO WU3MEHUTb MSIOTHOCTU BOAbI B NogaroLeM U O6paTHOM

TpybonpoBoaax. Mpn NoBepoYHOM pacyeTe MporpaMma cama MOXKET BblYMCIUTL MAOTHOCTb

TENOHOCUTENA B 3aBUCUMOCTU OT TEMNeEpPATypbl, ANA 3TOro HeobxoaMMO OTMETUTb OMUUIO

Onpeaensitb NNIOTHOCTb MO TEMMNepaType TEMNOHOCUTENS.

MapamMeTpbl NMAPaBIMYecKOro pacyeTa 3 x|

MpoTokon pac*teral P-acxpac&al rsc | chqnﬂblen-anhblel Hasp
Tennoebie notepu | MoTepy Hanopa MacTHocTe Yreury |

MAoTHOCTL BOAR! B NOAAKOWEM TPYGONPos0aE [T/M3] I 0.975
MocTHOCTE Boakl B ofparHon Tpydonposoae (T/m3) 10-975

MoeepouHbIi pacyer
[T OnpeaensTs NNOTHOCTE MO TEMNEPATYPE TENAOHOCHTENS

| DK I OTmeHa [ Ewt ¢1e-nrt.J Cnpaera I

PucyHok 7.3 - inanoroBoe okHO MapameTpbl ruapaBnMyecKoro pacyeta
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3aknadka Ymeyku
B 3aknagke YTeUkM MOXHO M3MEHUTb O0NN yTeyek U3 TensioBOM CEeTU U U3 CUCTEM
TennonoTpebnenns. 1o  yMOMYaHWO YCTaHOBMEHblI HOPMUPYEMbIE YTEYKM, KOTOpblE

coctaBnsaoT 0.25% ot o6bema TeNNoBbIX CETEN UMK CUCTEM TENONOTPEBNEHMS.

NMapamMeTpbl NMMAPaBNMYECcKOro pacyera x|

lNpoToKoA pac4eTa | Packpacka ] rBC l M croaHbIE AaHHbIE | Hasp |
Tennoebie notepu I Morepun Hanopa I MaoTHocTe Yreuku

Hona yreuku 1s Tennosol cetu | 0.289%

JLONA YTeUKM UE CUCTEM TENN0NoTpetneHua I 0.25 %

DK OTmenHa N EHMEHNT B Crpaera

PucyHok 7.4 - OnanoroBoe okHO MapameTpbl ruapaBnnyecKkoro pacyera

3aknadka lpomokon pacyema

B 3aknagke Npomokos pacdema MOXHO 3aaTb ONuun NPOTOKONMPOBAHNA NPOBeAEHUS
pac4eToB.

—YCTaHOBMB Mapkep HanpoTuB CTpoku He BbiBoguTbL npoTtokon pacdetoB LTI
npoToKosn pacyeTta no Bcem LTI Tennoson ceTn BbIBOAUTLCSA He Byaer.

—YCTaHOBUB MapKep HanpoTUB CTPOKM He BbIBOOUTL COOOLLEHUSA O HE HAMOEHHbIX
nonsax pesynbTaTtoB cOObLLEeHNA 006 OTCYTCTBYHOLWMX Nonsix B Tabnuuax n 6asax gaHHbIX
no ob6bekTam BbIBOAUTLCS HE ByayT.

—[pwn yctaHoBKke Mapkepa OTknoUUTL pacyeT HanaHca no Tenny u Boge He byaeT
paccumTbiBaTbCa 0OanaHC BblpabOTaAaHHOrO W 3aTpayvyeHHOro KonudectBa Tenna W

TennoHocuTenA.
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—[Mpu yctaHoBke Mapkepa WrHopupoBaTb COOGLLEHUSI MO UCTOYHMKAM pacyeT byaeT
[I0BOANTLCS OO0 KOHLIA HE3aBMCMMO OT HEMOMagok Ha UCTOYHMKE.

—Mpn ycraHoBke Mapkepa Bknoyatb B pacyeT Tynukum 6e3 Harpysku 6yget
NPOU3BOANTLCS pacyeT BETBEWN C y4acTKamW, He OKaHYMBatloWMeECS NOTPeOUTENsaIMU Unn
nepembldkamun. OnpenensatoTcst Hanopbl B y3nax 3Tux BeTBeW. Ecnu B KomblLe 3akpbiTa
3aJBWXKa, TO B pe3ynbTate OyayT 3anucaHbl Hamopbl C pPa3HbIX CTOPOH 3a4BWKKW.
TemnepaTypa B y3nax TYNUMKOBbIX BETBEN He OnpeaensieTcs.

—Mpun yctaHoBke Mapkepa ABTOMATUYECKM W3MEHATH HaMpaBfeHUst Y4YacTKOB
nporpaMmMa npuv 3aBepLUeHUM MMOpPaBINYECKOro pacyeTa MOXeT aBTOMaTUYECKM U3MEHSATb
HanpaBneHns1 y4acTKOB B COOTBETCTBUM C HaMpaBneHUEM OBMKEHMSI TEMNOHOCUTENS MO

nogatowemy Tpybonposoay.

MNapamMeTpbl rHAPABNMHECKOr 0 pacieTa x|

Tennoebie noTepu I Morepu Hanopa | MacTHoCTE | Yreuru
MNpoTokon pacyeta lPacxpaCKal rBC | Mcxo.uhblenaﬁhblel Hasp

[ He BeiBoauTe CODGIIEHUS O HEHAMAGRHEIX NOARK PESYAETATOR
™ He BoiBoguTh coofiweHus of YNACTRaExX 6E3 Y3106
[T He etiBoauTs coOBLEHUA O BEIKAKUSHHLIX NOTPEGHT 2naY

[~ Ovkmouure pacvyeT GanaHca no Tenny U Boae
[ MrHopupoBate coofilieHUA NO UCTONHLKEM

[ Brawouate B pacYeT TUNUKK OE3 HAFPYSKU
[~ ABTOMETUMECKU MEMEHATD HAMPABNEHWA YYECTKOS
[ Dumwars Nons ofeKTOE, HE CEAZAHHLIE C MCTOYHUK AMM

0K Orena [pyUMEHHT b Crnpaska

PucyHok 7.5 - [lnanoroBoe okHo MapameTpbl ruapaBnnyecKkoro pacyera

3aknadka lNomepu Hanopa

B 3aknagke lMomepu Haropa MOXHO BblOpaTb METOAMKY pacyeTa MoTepb Hamnopa B
Tpybonposogax. JInbo no copmyne AnbTwwyns, nnbo no dopmyne Hukypaase. [na Beibopa
YyCTaHOBUTE MapKep HarnpoOTUB HY>KHOrO UMEHW.

B pasgene MakcvmanbHbI Hamop, racuUMbIW CONSIoOM (B AONSX OT  MWHUMArbHO

Heobxoammoro)
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MOXHO YyKa3aTb MaKCUMaribHbIA M30bITOYHBIA HaMop KOTOPbIN OyAeT noralieH COmnsiom
anesatopa. o ymMonyaHuo YCTaHOBMEHO 3HAYeHWe 2, 3TO 3HaYMT, YTO COMJIOM 3resaTtopa

6yueT norawlueH Harnop, KOTOprI7I B ABa paaia rnpesblilaeT MMHUMal1bHO HeobxoaNMBbIN.

NapaMeTpbl rMAPABIMYECKOro pacieTa | 5]

[MpoTakon pacueral Pacxpac&al BC | HCKQD.HbIe.QaHHbIBI Hasp
Tennosbie noTepu MoTepu Hanopa MaoTHoCTD l Yreuru I

PacueT k.oa PPUUMEHTE MMAPABAHYECKOrD CONMPOTHBAEHWA NO
POPMYNE

@ Baetuynd  © Hukypagse

M ak cHUMansHBI HAMOP. racuMeI conaom (B aonax or |—2—
MUHUMAENLHO Heo6x0auMoro)

3anac HaNopa Ha FanonHeHWE CUCTEeMbBl, M IE

[~ KoppexTuposare HoMep 9 nesaropa

0K Urvena MpyMedrT B Crpaska

PucyHok 7.6 - inanoroBoe okHo MapameTpbl ruapaBnMyeckoro pacyera

3aknadka BC

B paHHOM 3aknagke MOXHO BKIMOYUTB/OTKIOYMTL OMNUMIO yyeTa HepaBHOMEPHOCTU
noTpebneHnss ropsiyelt Boabl MOTPEOUTENAMM ANs Hanago4YHOTO M KOHCTPYKTOPCKOro
pacyeToB. [N 3TOro ycTaHoBUTE MapKep HanpoTMB HEOOXOAMMOro HaMMEHOBaHWUsS pacyeTa.
KoachdbunumeHT YacoBo HepaBHOMEPHOCTU NOTPebneHns ropsiyert Boabl paccunTbiBaeTcs B
3aBUCMMOCTM OT KONMYECTBA >XUTENElN, KOTopoe HeobxoaMMOo YyKasaTb Mpu 3arnofIHEHWUM

NCXOOHOWM MHGOPMaLMK Mo NOTPebUTensiM TENMOBbLIX CETEN.

MNMapamMeTpel rMAPABNMHECKOro pacieTa 5]
Tennosbie NoTepK | MoTepu Hanopa MaoTHoCTE | Yreuru

MNpoTokon pacueral Packpacka [BC cho.q.ﬂble.qaﬂhblel Hasp

YyuTbIBaTE HEPESBHOMEPHOCTE NOTPEGAEHHA FOPFAYER BOLkI

I Hananoumsn pacuer
™ Koncrpykropckuit pacust

102
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PucyHok 7.7 - lnanoroBoe okHo MapameTpbl ruapaBnnyeckoro pacyeta
KoadhdpmumeHT 4yacoBo HepaBHOMEPHOCTM MOXET ObITb paccyMTaHHa OCHOBaHUKM 3-X
HOPMaTMBHbIX JOKYMEHTOB:
—CHwul1 2.04.02-84;
-ClM41-101-95;
—Bonoroackasa POK.
[ns Bblbopa HaxaTb Ha KHOMKY j M B BbiNaBLLUEM CMMCKe BbliOpaTb HEOOXOoOAUMbI

HopmaTtumB. [nsi Toro 4Ytobbl paccMOTpPETb 3aBUCUMOCTb KO3hhMUMEHTA OT umucrna Xutenen

HaXXaTb KHOMMKY HPOCMOTp crnpasa OT Crnuncka.

ﬁl

{cn41m-ss |

E b1
Uueno wurenei | Ky | 2 45|
150.00 515 T
260,00 450 Z 4
360.00 410 &

[
500,00 175 =
700.00 250 I
1000.00 377 S _
1500.00 1M 3 23
200000 297 o
250000 240 =
300000 265 3 1377
4000 00 278 g i
oo | 3 osH

; : 3
7500.00 265 2 g i ! ! :
10000.00 260 0 5000 1E+4 1.5E+4 JE+4
20000.00 240 Yueno skatenei
OrmeHa

PucyHok 7.8 - luanoroBoe okHo KoachcdmumeHTbI YacoBOM HEpaBHOMEPHOCTHU

EduHuuybi! usmepeHusi
B cucteme nmeeTcsa BO3MOXHOCTb 3aHOCUTL Harpy3kn y notpebutenen Kak B kan/y, Tak
n B MBT. [No ymonyaHuio Harpysku 3agatotca B [kan/u.

[ns Toro, TOGbI NpPOBEPUTb B KaKNX BENTMYNHAX 3a4al0TCA Harpy3km Hago:
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1.3anyctute mogynb pacdetoB ZuluThermo HaxaB KHOMKY W | M BblbpaTb Cnou

TensoBomn
ceTu Haxas KHorky Criomn...
2.MNepenTun B 3aknagky Cepsuc.
3.HaxaTb kHOMKy EAnHULBI namepeHus.

4.B nosiBMBLUEMCS OKHe BblbpaTb Tpebyemble eavHuUbl U3MEPEHUs Harpysok W
HaxaTb OK.

EAMHULLE] H3HEPEHHA ﬂ
TennoBble HarpysKM I [andyac ™ I Ok

Mkansyac

MET OTreHa

PucyHok 7.9 - [lnanoroBoe okHO EAuHULILI 3mepeHus
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8 HANAAQOYHbIA PACUET TENNOBOM CETU

8.1 OnucaHue pacuera

Llenbto npoBedeHWss HanagodHbIX pacyeToB SABMSETCS COo3daHne  OnTUMaribHbIX
rMAOPaBINYECKUX N TEMMOBbLIX PEXUMOB B TEMMOBbLIX CETAX M CUCTEMAX TennonoTpebneHus,
pacrnpeaeneHnsa TennoHoCUTeNst Mexay noTpebutensMm B CTPOroM COOTBETCTBUM C WX
TEnnoBoOW Harpy3komn.

B pesynbTate Hanagky BbIMOSIHAETCS pacyeT CMeCUTENbHbIX W APOCCENUPYHOLLNX
YCTPOWUCTB:

—noabop 1 onpeaeneHe AnaMeTpoB conest afeBaTopoB y noTpebutenen.

—noabop 1 onpeaeneHMe AnaMmeTpoB COMNeEN Ha rpynnoBbIX 3ieBaTopax.

—onpegeneHne OMamMeTpoB OpPOCCEefbHbIX Wanbd ©n  MEeCT UWX YCTAHOBKM Yy
notpedurenen.

—onpegeneHne gnaMeTpoB ApocceribHbIX Wand n MecT ux yctaHoBku Ha LTI,

—onpegerneHne AgnaMeTpoB KyCTOBbIX LLano.

PacdeTy nognexart TynuKoBble W KOfbLeBble TensoBble CeTW, B TOM u4ucrne c
NOBLICUTENbHBIMA ~ HACOCHBIMW ~ CTaHUMSIMM U APOCCENUPYIOLWLMMK  YCTPONCTBaMM,
paboTatoLme OT OQHOrO UMM OT HECKONBbKMX MCTOYHMKOB.

Mpn Hanagke CUCTEM  LIEHTPaNM30BaHHOIO  TEMIIOCHAOXEHUs  NpOM3BOAUTCS
TEennornapaBnnUYeckuin pac4eT TpybonpoBOoOOB TENSIOBOM CETU U abOHEHTCKMX BBOOOB ( C
y4eTOM CXeM NPUCOeAMHEHNS NOTpebuTenemn K TenoBon CeTn).

HanagoyHbll pacyeT TenmnoBbIX CETEN MOXET MPOU3BOAUTLCS C YY4ETOM YyTeyeK U3
TENSIOBOM CETU W CUCTEM TennonoTpebneHus, a Takke C y4eToM TEnroBbIX MOTEPb B

Tpybonposogax.

8.2 McxogHblie aaHHbIe Ana HanagovHoro pacuera

Mpexae YeM NPUCTYNUTb K Hanago4YHOMY pacyeTy HeoGXoauMO 3aHecTU criedytoline
NCXOAHbIE AaHHbIE:

PekomeHOauuu no 3aHeceHUr0 UCXOOHbIX OaHHbIX:
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—McxogHble aaHHble pekomMeHAyeTCa BHOCUTb CHavarna ang y3noBbiX 06GbEKTOB ceTw,
TakuxX Kak UCTOYHUK, TEMMOBbIE Kamepbl, NOTpebuTenu 1 T. 4., a 3aTeM yXe no yvyacTtkam
TpybonpoBOAOB TEMSIOBOW CETMW.

-Ana Bcex O6GLEKTOB CeTW, KPOMe Yy4acTKoB TpybonpoBOAOB, peKoOMeHayeTcs
3anonHutb none Name, HanmeHoBaHMe o6bekTa, Tak Kak nNpu nNpocMoTpe coobLLeHNn B
NpoTOKONe pacyeTa, Mpu MNOCTPOEHUW rpaduKkoB, NPU pacnevatke pesynbTaToB
nporpaMmMon UCnonb3yeTca NHpopMaLNa N3 JaHHOIo Nons A1 HarnsaHOCTMU.

—[pn HanNnyMM HanmeHoBaHWI BCEX Y3I0BbIX OOBEKTOB CETU, HAMMEHOBaHWUS Hayvan

M KOHLOB Y4YaCTKOB pr6OI'IpOBOﬂ,OB CeTn MOXHO 3anncatb aBTOMaTU4YeCKn, AO5A 3TOro

HY)XHO: HakaTb KHOMKY Tennorngpasrvyeckue pacyeTbl 2 . Belbpatb crnon Tennosown
ceTn U3 cnucka, HaxaB KHonky Crion... lNepenTtn Ha 3aknagky Cepsuc. HaxaTb KHOMKY
Hauana v KoHupb! y4acTkoB. [porpamma 3anonHuT nonst HammeHoBaHWe Havyana ydacTka u

HanmeHoBaHWne koHua y4qyacTKa anAa BcexX y4aCTKOB aBTOMaTU4YECKN.

]
* | BHumaHue: lMpexae Yem npUCTynuTb K pacyeTy C y4eToM TensioBbIX MoTepb U

yTeyek, pekoMmeHayeTcsi NPOBECTU pacyeT 6e3 nx yyeta.

HAns Hanado4yHo20 pacyema 6e3 y4yema mernsioebix Nomepb

[Ona Bcex OObLEKTOB TEMnoBOM ceTn Heobxogumo 3agatb 3HadeHve H_geo,
[eopesnyeckast oTMeTKa, M. Ecnv reogesnyeckme OTMETKM HEU3BECTHbI, TO MOXHO MPUHATb
MECTHOCTb NSIOCKOW, 3afaB Ha BCeX OObEKTaX reoe3nyeckyto OTMETKY PaBHYH HyO.

—MO UCTOYHUKY;

—no notpebutensm

—CcucTema OTOMNNEHNS;

—CcuUcTemMa ropsiyero BogoCcHabXxeHus;

—cucTema BEHTUNALNN,

—no UTM

—CUCTEMA OTOMNIEHNS;

—CcUcTema ropsiiero BO4oCHabxeHus;

—no 0606wWeHHbIM noTpebutenam;

—MO y4yacTKam CeTH;

—M0 HACOCHbIM CTaHLUAM;

—MO ApOocCcenmpyoLwumM ycTponcTeam
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—BbluMCNAemas gpoccenbHas wanba;

—yCcTaHaBnMBaemas gpoccenbHas wanba;

—perynaTtop AaBneHus (No pacnonaraeMomy Hanopy);

—perynsatop gaeneHus (N0 AaBneHWIo B nogarollem Tpybonposoae);

—perynaTtop AasneHus (No gaeneHuto B obpaTtHOM TpybonpoBoae);

—perynsarop pacxoga B nogatolliem TpybonpoBoae;

—perynsartop pacxoga B obpaTHom TpybonpoBoae.

Ilo ucmo4HuKy mensoeou cemu:

1)Nist, Homep ucTouyHuKa - 3agaetca uucdpown, Hanpumep 1, 2 , 3 1 T.4. NO
KONMMYeCTBY WCTOMHMKOB Ha npeanpusatun. [locrne BbINOMHEHWS pacyeToB HOMep
ncTouHnka OyaeTt nponucaH y Bcex 00bekToB, KoTopble OyayT 3anmMtaHbl OT OAaHHOW
KOTENbHOMN.

2)T1_r, PacyeTHas Temnepartypa B nogawliem TpybonpoBoae, °C - 3agaeTtcs
pacyeTHOe 3HayeHWe TemnepaTypbl CeTeBOW BOAbl B nojawlwem Tpybonposoge, Ha
KoTopoe  OblO  BbIMNOMIHEHO  MPOEKTMPOBAHWE  CUCTEMbl  LIEHTPanmn3oBaHHOMo
TennocHabxeHusa, Hanpumep 150 , 130, 110 , 105 nnun 95°C. MakcmmanbHoe 3Ha4YeHue
250°C.

3)Tgv_r, PacueTtHasa temnepartypa Ha 'BC, °C - 3agaetcsa pacyeTHoe 3HayeHue
TemnepaTypbl BOAbl Ha CUCTEMY ropsidero BoLOCHabxeHuda, Hanpumep 60, 65°C.
MakcumanbHoe 3HadeHune 65°C. MnuHumansHoe 3HadveHne 40°C.

4)Thz_r, PacyeTHass Temnepatypa XonogHou BoAbl 3uMHAA, °C - 3apaetcs
pacyeTHOe 3HayeHWe TemnepaTypbl XONO4HOM BOAbl 3UMHASA, Hanpumep 5°C.
MakcumanbHoe 3HadeHune 20°C. MnHumaneHoe 3HaveHne 1°C.

5)Tnv_t, PacuyeTHas TemnepaTtypa Hapy)XHoro Bosayxa, °C - 3agaetca pacyeTHoe
3HayeHMe TemnepaTypbl HapYy>XHOro BO34yxa, KOTOpPoe NMPUHMMAETCH B COOTBETCTBUM CO
CHwulM. MuHumanbHoe 3Ha4veHune -60°C.

6)H_ras, Pac4yeTHbIM pacnonaraemMbi Hanop Ha BbIXOo4e M3 UCTOYHMKA, M -
3a[jaeTcsl pacyeTHbIM pacnonaraembli Hanop (pasHoCTb MeXay HanopoM B NOAALLEM U
AaBneHnem B obpaTtHom TpybonpoBoaax) Ha BbIXOA4e U3 UCTOYHMKa, Hanpumep 20 , 30 ,
40 n 1.40. MeTpoB. Ecnn 3HadYeHMe pacyeTHOro pacnofiaraemMoro Harnopa Ha WUCTOYHUKE
3afjaTb 3aBe4OMO OYeHb MarsbiM, Hanpumep 5 M, TO B 3TOM cryyae pacnoraraembin
Hanop Ha UCTOYHUKe ByaeT nogobpaH aBToMaTu4eckn. MakcumanbHoe 3HadeHune 250 m.

MwvHnmanbHoe 3HavyeHne 1 M.
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7)H_obr, PacyeTHbIn Hanop B obpaTHOM TpybonpoBoae Ha WUCTOYHMUKE, M
3afaeTcs pacyeTHOe 3HayeHwe Hanopa B obpaTHOM TpybonpoBOAEe Ha WCTOYHWUKE,
Hanpumep 20 , 50 , 100 n 1.4. meTpoB. PacyeTHbIn Hanop B obpaTHOM TpybonpoBoae
3afaeTcsd C Y4eTOM reofde3nyeckon OTMETKM pPacnofioKeHUs WCTOYHMKA, Hanpumep
reogesnyeckass otmetka 50 meTpos, Hanop B obpaTHOM Tpybonposoge 20 meTpoB, Toraa
pacyeTHbIM Hanop B obpaTtHom TpybonpoBoae Ha nctodHnke paseH 50 + 20 = 70 meTpos.
MuHuMmansHoe 3HaveHne 0 M.

8)Mode, Pexxum paboTbl MCTOUYHMKA - YKa3biBAETCHA PEXMM pabOoThbl UICTOYHMKA, OIS
9TOro BCTaTb Ha COOTBETCTBYIOLLYIO CTPOKY M HaXaTb Ha KHOMKY », B BblNaBLleM MEHIO

Bbl6paTb Heob6xoaMMoe HanmMeHoBaHMe pexnma pa6OTbI.

44 » M| @ -Dafercy| =S

|| Texyw an samuck | 3anpoc | Basa | OTEeT |

4l
PacyeTHan Terneparypa HapysHor o Bosaysa,’ :__I
TEEYULAA TERMEPATYRE E0ARl B NOAEHIULEH TPY-0E
Terywad TeMNepaTypa  Hapy#Horo sosayxa.’ -
PacyeTHRIN pacnonar. Hanop Ha BRINOAE ME WoTod ‘J
PacyeTHEIR Hanop B 00paTH. TR-0E H3 MCTOYHMEE,
Peskurd patioTel METOUHME S |
b Ak cHManEHEIR packon Ha NOLIHTEY, T/ BEaEnsHHEIR MGTOUYHHE, |
TEKYWMI DACAONET. HAMDD HE BRIXOAS M3 WCTONHM TTOGNHTIM HET, BWKCHPOBaH PacMonar askeli Hanop |
TeKYLMEA HaNOR B OSRETH. TR-RE HE MCTOUHHKE, 1 [TOANHTEL HET, PUKCUPOBEHD AAENEHE & DOPATHAUKS |

MpogoN#HTENEHOETE PAGOTE! CHET ERbl TENNOCHS! MoankTES Heorpar4ena
CpegHerogoean TEMNepaTypa Boakl B nod. Tp-ae,” L 00T B P B A SHENBHU N ‘FI

PucyHok 8.1 - OkHO cemaHTMYecKon nHdopmMaumm

Pexxumbl pabombl ucmoYHUKa:

1)BblaeneHHbIN UCTOYHUK - UCTOYHUK ByaeT onpegenstowmm npu paboTte Ha ceTb.
B aTOM crnyvyae gaHHbIM UCTOYHUK BydeT XxapakTepmn3oBaTbCA pacyeTHbIM pacnonaraemMbiM
HanopoMm, pacyeTHbIM HanopoMm B obpaTHOM TpybonpoBode U MakCMMarnbHOW MOAMUTKON
CeTU, KOTOPYIO OH MOXET obecneunTb.

2)MoanuTkn HeT, PUKCUpPOBaAH pacnosioraeMblM Hanop - WCTOYHWK HE unMmeeT
CBOEM NOANWUTKW, pacnofnaraeMbli Hamop Ha 3TOM MWCTOMHWKE Noa4epXuBaeTcs
NMOCTOSIHHLIM, @ Hamnop B obpaTHOM TpybonpoBoAe 3aBUCUT OT pexmnma paboTbl ceTu u
onpeaensLwero UCTOYHMUKa.

3)MoanuTkn HeT, PUKCUPOBAHO AaBrieHNWe B obpaTHUKE - VCTOYHWK HEe nmeeT

CBOEN MOANUTKW, HO MOAAepXuBaeT Hamop B obpaTHOM TpybonpoBode Ha 3agaHHOM
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YpOBHe, Npuv 3TOM pacrnofnaraembiin Hanop MeHAeTCa B 3aBUCMMOCTU OT pexuma paboThbl
ceTn n onpenensaroLero UCTOYHMKA.

4)MoanuTKa He oOrpaHuM4YeHa - WCTOYHUK, UMEKLWUN NOAMUTKY C 3adaHHbIM
pacyeTHbIM  pacrnonaraeMbiM  HanopoM W pacyeTHbIM HanopoM B  obpaTHOM
Tpybonposoae.

5)[foagnutka orpaHMyYyeHa 3aAaHHbIM 3HA4YeHMEM - UCTOYHUK, UMeHL i
PMKCMPOBAHHYIO MOAMNUTKY C 3afaHHbIM pacyeTHbIM pacnonaraeMbiM Hanopom. Hanop B
obpaTHoM TpybonpoBoade Ha UCTOYHMKE OyaeT 3aBMCETb OT BESIMYUHBI 3TOW NOAMUTKM,
pexuma paboTbl CUCTEMbI U COCEQHUX MCTOYHUKOB BKIMIOYEHHbIX B CETb.

Mo nompebumernsam mensogolu cemu:

N_schem, Homep cxembl nogknio4vyeHUss notpedutensa - Heobxoaumo BbIOpaTb
PacyYETHYIO CXeMmy TMOAKMoYEeHUs NoTpedbuTens K TennoBOWM ceTu, ONd 3TOro, BCTaB Ha

COOTBETCTBYIOLLIEE MOMEe 3anMcer OKHa CeMaHTMYecKoM wHdopmMauum no noTpebutento

HaXkaTb kHoMKy O630p E .

CxemMa npucoegnHenra noTpeburens . X
— &
tre, rE;'c
C_guka PT co
'1;1 D 3 T3
T2 ol @
: B tune

OTMeHa I

PucyHok 8.2 - OgHa 13 pac4eTHbIX CXeM noacoeauHeHUst NoTpeduTtens

B cTpoke MoTpebutens, HaxaB | MOXXHO BblOpaTb CXeMy MOAKMIYEHNs NoTpeduTens
n3 28 cywectBytoLmx. BeibpaB Heobxoammyto cxeMy HaxaTb KHoMKy Beibop. Huke npuseneH
CMMCOK CYLLIECTBYIOLLIMX CXEM MOOKMOYEHUS:
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1. O606LeHHbIN NOTpedbUTENb C OTKPbITbIM Bogopa3dopom Ha NBC n He3aBUCMMbIM
npucoeanHeHnem CO.

2. MecCTHbI TEnnoBOW MYHKT C OTKPbITbIM Bogopa3bopom Ha MBC n aneBaTopHbIM
npucoeanHeHnem CO.

3. MeCTHbI TENNOBOW MYHKT C OTKPbITbIM Bogopasbopom Ha BC n He3aBUCUMMbIM
npucoegnHeHnem CO.

4. MeCTHbIN ~ TENSIOBOM MNYHKT C  OTKPbITbIM  Bogopa3bopom Ha [BC wu
HenocpeacTBeHHbIM NpucoeanHeHnem CO.

5. MeCTHbIn TENNOBOW MYHKT C OTKPbITbIM Bogopa3bopom Ha BC M HacOCHbIM
npucoegnHeHuem CO.

6. O6006LEeHHbIN NOTpebUTenb C OTKPLITLIM Bogopasbopom Ha BC n 3aBucMMbIM
npucoeanHeHnem CO.

7. MeCTHbIn ~ TEnsIOBOM  MYHKT € OBYXCTYNeH4YaTbiM  MocrnefoBaTesSibHbIM
nogkntoyeHmem nogorpesatenen 'BC n anesatopHbiM npucoegmHeHnem CO.

8. MecTHbIM  TennoBOM  NYHKT C  ABYXCTYNEH4YaTbiM  MNoOcCrneaoBaTenbHbIM
nogkntoyeHmem nogorpesatenen NBC u HesaBucnmbiM npucoeanHeHnem CO.

9. O600LLEHHbIN noTpedurtens C  [OBYXCTyneH4aTbim nocnegoBaTeNibHbIM
nogkroyeHmem nogorpesatenenn NBC n 3aBucnMbIM (HAacoCcHbIM) npucoeguHeHmnem CO un
B.

10. O606wWeHHbIN  noTpebutens C  ABYXCTyNeH4YaTbiM  NOCneaoBaTeSbHbIM
nogkntoyeHmem nogorpesatenen NBC n HesaBucnmbiM npucoeamnHeHnem CO m B.

11. MeCTHbI  TEennoBOW  MNyHKT C  ABYXCTYNeH4yaTbiM  nocnefoBaTefibHbIM
NnoaKroyeHmem nogorpesarenem MBC wun HaCOCHbIM (HenocpeACTBEHHBLIM)
npucoeanHeHnem CO.

12. O606WeHHbIN  noTpebutens C  ABYXCTyNneH4YaTbiM  MOCNeAoBaTENbHbIM
nogkntoyeHmem nogorpesartenen 'BC n 3aBucnmbim npmucoeanHeHnem CO.

13. MeCTHbIA TEnnOBOW MNYHKT C ABYXCTYNeH4YaTbiM CMELUaHHbIM MNOAKNHYEHNEM
noporpesatenen BC n anesaTopHbiM npucoegnHeHnem CO.

14. MeCTHbIN TENNIOBOM MYHKT C ABYXCTYMEHYaTblM CMELLUAHHbIM MOAKMHYEHNEM
nogorpesatenen NBC n He3aBucumbiMm npucoeanHeHmnem CO.

15. O606LWEeHHbIN NOTPedbUTENb C ABYXCTYNEHYaTbiM CMELLUaHHbIM MNOAKNIYEHNEM
nogorpesatenen BC n 3aBucMMbIM (HacocHbIM) npucoeguHeHvem CO u B.

16. O606LWEeHHbIN NOTPEOUTENb C ABYXCTYNEHYaTbiM CMELLUaHHbIM MOAKNIOYEHUEM

nogorpesatenen (BC n He3aBucnmbiM npucoeanHeHmem CO u B.
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17. MeCTHbI TENSIOBOM MYHKT C ABYXCTYNeH4YaTblM CMELUaHHbIM MNOLKMYEHNEM
nogorpesatenen 'BC n HacocHbIM (HenocpeacTBeHHbIM) npucoeanHeHnem CO.

18. O606LWEeHHbIN NOTPEOUTENb C ABYXCTYNEHYaTbiM CMELLUaHHbIM MNOAKNIOYEHNEM
nogorpesatenen NBC n saaBucnmbiM npucoeamHeHnem CO.

19. MeCTHbIN TennoBOW MNYHKT C napannesibHbiM MNOAKNKYeHeM nogorpesaTens
'BC n aneBaTtopHbIM npucoegnHeHnem CO.

20. MeCTHbIN TENNOBOW NYHKT C napanfenbHbIM MOAKNIYEeHNeM nogorpesaTens
BC n He3aBucMbIM npucoegmHeHmnem CO.

21. O606LEeHHbIN NOTPEBUTEND C NapannenbHbiM NOAKNIYEHNEM NogorpeBaTenen
'BC n 3aBUCMMbIM (HacocHbIM) npucoeamHeHem CO n B.

22. O606WEeHHbIN NOTPeduTeNb C NapannenbHbIM NOAKIOYEHNEM nogorpeBaTenen
BC n He3aBucmbIM npucoemHeHnem CO n B.

23. MeCTHbI TennoBoW MyHKT C napanfenbHblM MOAKIYEHNEM noforpesaTens
BC n HenocpeAcTBEHHbLIM (HAaCOCHbIM) npucoeanHeHnem CO.

24. O606weHHbIN NoTpebuTenb C napannenbHbIM MOAKIOYEHNEM MNogorpeBaTens
BC n 3aBucumbiM npucoegnHeHmem CO.

25. MeCTHbIN TeNNOBOW MYHKT C BEHTUNSALNOHHOW Harpy3Kom.

26. MeCTHbIN TEensIoBOW MNYHKT C OTKPbITbIM BOAOPA3bopoM W  UUPKYNSLMOHHON
NUHKen.

27. MecCTHbIN TeNnoBOW NYHKT ¢ nogorpesatenamu BC.

28. MeCTHbI TennoBoW MYHKT C napannenbHblM MOAKIYEeHNeEM nogorpesaTtens
'BC n HenocpencTBeHHbIM npucoeanHeHnem CO.

MogpobHO paccMOTpeTb BblWENPUBEOEHHbIE CXEMbl MOOKMOYEHUs noTpebutenen
MOXHO B [MpunoxeHun 1.

HdaHHble no nompebumensiMm mennoeol cemu nApuU Halu4Yyuu cucmembl
OMoreHus:

HesaBMcMMO OT Tuna MNOAKMHOYEHUSI CUCTEMbl OTOMSEHUST HEeOBXOOMMO 3aHecTu Mo
noTpebuTtensm crnegyoLlme gaHHbIE:

1)Qo_r, PacuyeTHas Harpy3ka Ha oTtonneHue, lkan/y. - 3agaeTcs pacyeTHas
Harpyska Ha OTOMnSfieHMe B COOTBETCTBMM C pacHeTHbIMU JaHHbIMWU. Harpy3ka MoXeT ObiTb
3agaHa kak B [kan/vy tak u B MBT. Kak nameHutb eanHuubl U3MepeHuin cMoTpuTe B

pasgnene Hactpownka pacuyeToB.

78405.0M-11CT.003.001
111



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

2)T1_r, PacyeTHas Temn. ceT. Boabl Ha Bxopge B notpeb., °C - 3apaetcs
pacyeTHOe 3HayeHwe TemnepaTypbl CETEBOW BOAbl, Ha KOTOpoe Obiflo BbINOSIHEHO
NPOEKTUPOBaHNE CUCTEM OTOMMEHUA U BeHTunsumm, Hanpumep 150, 130, 105 nnn 95 °C.

3)Regul_G, MNpun3Hak Hanuuuna perynatopa Ha oTtonneHue - 3agaeTtca uudpon ot 0
no 2.

0 - perynstopa Ha cucTeMy OTOMNMEHUSA HET; 1 - yCTaHOBNEH PerynsaTop pacxoda; 2 -
YCTaAHOBIIEH PErynaTtop OTONMeHus. 3 - YCTaHOBIEH PErynaTop pacrnonaraeMoro Hanopa Ha
nogatowiem Tpybonposoae.

B 3aBMCMMOCTM OT TUMa MOOKMOYEHUS CUCTEMbI OTOMMEHUS HEeOBXOOUMO 3aHeCTU
AONONHUTENbHbIE AaHHbIE.

—3aBvcnmMoe NoaknNioveHe ¢ 3reBaTOPHOM CMELLEHNEM.

—3aB1cnmoe NoakNioYeHne C HACOCHbIM CMELLEHNEM.

—3aB1cnmoe NoakniveHmne ¢ NPsiMbIM NPUCOEANHEHNEM.

—HesaBuncumoe nogknoyeHume.

HaHHble no nompebumensm mennogol cemu npu 3asucuMol cucmeme
OMOr/IeHuUs1 ¢ a/ieeamopPHbIM CMeWweHuUem

[aHHas cuctema OTOMMEeHUst NPUCYTCTBYET B CXeMax noakmtodeHnsa notpebutenen Ne:
1,2,6,7,12, 13,18, 19, 24.

[ns AaHHOro Tuna MNOAKMOYEHUS CUCTEMbl OTOMMEHUS OOMOSMHUTENBHO HEOoBXoauMO
3aHeCTU cneayLwme AaHHbIe Mo NoTpedbuTensam TennoBon ceTu:

1)T3_r, PacuyetHas Temnepatypa Boabl Ha Bxoge B CO, °C. - 3apaetcs
pacyeTHOe 3HayYeHwe TemnepaTypbl TEMNSIOHOCUTENSA Ha BXO4E B CUCTEMY OTOMMEHMUS, Ha
KOTOpOe BbINI0 BLINOMHEHO NpoekTupoBaHune, Hanpumep 105 unm 95 °C.

2)T2_r, PacyeTtHasa Temnepartypa Boabl Ha Bbixoge u3 CO, °C. - 3agaetcs
pacyeTHOe 3HayYeHne TemnepaTypbl TEMNNIOHOCUTENSA Ha BbIXOA4E M3 CUCTEMbl OTOMNSIEHUS,
Ha KOTopoe ObINo BbINOMHEHO NPOEKTUpoBaHne, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas Temnepatypa BHyTpeHHero Bo3gyxa ana CO, °C. -
3apaetca  pacyeTHOe 3HayeHMe TemnepaTypbl BO3gyxa BHYTPU — OTansMBaeMblX
NnoMeLLeHn Npu NPOEKTUPOBaHNN CUCTEMbI oTonneHns, Hanpumep 20, 18, 16 unn 10°C.

4)Hso_r, PacyetHbin pacnonaraembin Hanop B CO, M. - 3agaetcsa pacyeTHoe
3Ha4eHWe pacnonaraemoro Hanopa (pac4eTHOe CONpPOTMBIIEHME CUCTEMbI OTOMMEHNS) NpU
NPOEKTUPOBaHUN cucTembl oTtonneHus, Hanpumep 1.0, 1.5 m BoA. CT. ANA aneBaTOPHbIX
CXEeM NpucoenHeHus.

lpu 3aeucumol cucmemMe omorJiIeHuUsi ¢ HaCOCHbIM CMeWeHUeM
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[aHHasa cuctema OTOMMEeHNs NPUCYTCTBYET B CXeMax NoAknoyeHus notpebutenen Ne:
5,9, 11, 15,17, 21, 23.

[nsi AaHHOro Tuna NOAKMOYEHUS CUCTEMbl OTOMMEHUS OOMOSMHUTENBHO HEOBXoaUMO
3aHeCTV crneayoLume gaHHbIe No NoTpeduTensam TensoBoOn CETH:

1)T3_r, Pac4yetHas TemnepaTtypa Boabl Ha Bxoge B CO, °C. - 3apaetcs
pacyeTHOe 3HayYeHne TemnepaTypbl TEMNSIOHOCUTENSA Ha BXO4E B CUCTEMY OTOMMEHMUS, Ha
KOTOpoe ObII0 BbINOMHEHO NpoekTupoBaHune, Hanpumep 105 nnm 95 °C.

2)T2_r, PacyeTHasa Temnepartypa Boabl Ha Bbixoge m3 CO, °C. - 3agaetcsa
pacyeTHOe 3Ha4yeHne TemnepaTypbl TEMMOHOCUTENSA HA BbIXOAE M3 CUCTEMbl OTOMSEHUS,
Ha KOTopoe GbINIo BbIMOMHEHO NPOEKTUPOBaHNe, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas Temnepatypa BHyTpeHHero Bo3ayxa ana CO, °C. -
3apjaeTca pacyeTHOE 3HadYeHue TemnepaTypbl BO3gyxa BHYTPU OTannMBaeMblX
NOMELLEHMI NPU NPOEKTUPOBAHUN CUCTEMbI OTONNEeHus, Hanpumep 20, 18, 16 nnn 10°C.

4)Hso_r, PacyeTHbIn pacnonaraembin Hanop B CO, M. - 3agaetcsa pacyeTHoe
3Ha4eHne pacnonaraemoro Hanopa (pac4eTHOe CONpPOTMBIIEHME CUCTEMbI OTOMMEHUS) NpU
NPOEKTUPOBAHUMU CUCTEMbI OTOMSIEHNSA, Hanpumep 2, 3, 4 M. BOA. CT. 4J11 HACOCHbIX CXEM
NpUCOeaNHEHUS.

HaHHble no nompebumensm mensioeol cemu nNpu 3asucuMol cucmeme
OMOr/IeHUs1 € NPSIMbIM MPUcoedUHeHUeM

[laHHas cuctema OTOMMEHNA NPUCYTCTBYET B CXEMaX NOAKMYEHUss notpedbuTtenen Ne:
4, 28.

[nsi AaHHOro Tuna NOAKMYEHUS CUCTEMbI OTOMMEHUSA OOMOSNHUTENBHO HEOBXOoaUMO
3aHeCTU cneayLwmne AaHHbIe Mo NoTpedbuTensam TennoBon ceTu:

1)T3_r, Pac4yetHas Temnepartypa Boabl Ha Bxoge B CO, °C. - 3apaetcs
pacyeTHOE 3Ha4yeHMe TemnepaTypbl TENNOHOCUTENS Ha BXOAE B CUCTEMY OTOMMEHUS, HA
KOTOpOe€e BbIf0 BbINOSTHEHO NPOeKTUpoBaHune, Hanpumep 105 nnu 95 °C.

2)T2_r, PacuyeTtHasa Temnepartypa Boabl Ha Bbixoge u3 CO, °C. - 3agaetcs
pacyeTHOe 3HayeHwe TemnepaTypbl TEMNSIOHOCUTENS HA BbIXOAE U3 CUCTEMbl OTOMNSIEHUS,
Ha KOTopoe ObINo BbINOMHEHO NPOEKTUpoBaHne, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas Temnepatypa BHyTpeHHero Bo3gyxa ana CO, °C. -
3apaetca  pacyeTHOe 3HayeHMe TemnepaTypbl BO3gyxa BHYTPU — OTansMBaeMblX

NOMELLEHMI NPU NPOEKTUPOBAHUN CUCTEMbI OTONNeHus1, Hanpumep 20, 18, 16 nnn 10°C.
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4)Hso_r, PacyeTHbIn pacnonaraembin Hanop B CO, M. - 3agaetcsa pacyeTHoe
3Ha4eHue pacnonaraemoro Hanopa (pac4eTHOe CONPOTMBIIEHME CUCTEMbI OTOMMEHNS) NPU
NPOEKTUPOBAHNN CUCTEMbI OTOMNSEHUS.

HdaHHble no nompebumensiMm mennoeolu cemu npu He3asucumoli cucmeme
omorieHust

[aHHas cuctema OTOMMEeHUst NPUCYTCTBYET B CXeMax noakntodeHnsa notpebutenen Ne:
1,3,8,10, 14, 16, 20, 22.

[Ana gaHHOro Tuna nogknMioYeHUs CUCTEMbl OTOMNMEHUST AOMOSTHUTENBbHO HEOBXoauMO
3aHeCTu cneayoLume

AaHHble No NOTpedbuTensam TENOBOW CETH:

1)T3_r, PacuyetHas Temnepatypa Boabl Ha Bxoge B CO, °C. - 3apaetcs
pacyeTHOE 3Ha4yeHue TemnepaTtypbl TENNIOHOCUTENS Ha BXOL4E B CUCTEMY OTOMSIEHMUS, HA
KOTOpoe BbIfIo BLINOMHEHO NpoeKkTupoBaHune, Hanpumep 105 unm 95 °C.

2)T2_r, PacuyeTtHaa Temnepartypa Boabl Ha Bbixoge u3 CO, °C. - 3agaetcsa
pacyeTHOe 3HayYeHne TemnepaTypbl TEMNIOHOCUTENS Ha BbIXOAE M3 CUCTEMbl OTOMMEHUS,
Ha KOTopoe ObINo BbINOMHEHO NPOEKTUpoBaHmne, Hanpumep 70°C.

3)Tvso_r, PacuyeTHas Temnepatypa BHyTpeHHero Bo3gyxa ana CO, °C. -
3apaetca  pacyeTHOe 3HayeHue TemnepaTypbl BO3gyxa BHYTPU  OTansMBaeMblX
nomMeLLeHnn Npu NPOEKTUPOBaHNN CUCTEMbI OoToneHus, Hanpumep 20, 18, 16 nnu 10°C.

4)Nsec_so, KonuyectBo cekumn TO Ha CO., wTt - 3agaeTcss KONMYECTBO CEKLMIA
TennoobMeHHOro annapara cMCTeMbl OTONMeHnd, Hanpumep 1, 2, 3 n T.4.

5)Hsec_so, NMotepu Hanopa B 1-ou cekumn TO Ha CO., m - 3agaeTcsa BenmMymHa
noTepu Hanopa B OAHOW CeKLMM TennooOMeHHKa cucteMbl otonneHus, Hanpumep 0.5, 1,
1.5 M. BoA. CT.

6)Ngr_so, KonuuyectBo napannenbHbix rpynn TO Ha CO., wt - 3agaetcs
KONMYeCTBO NapannenbHbIX rpynn TennoobMeHHOro annapaTta CUCTEMbI OTOMNEHMS.

7)T1lto_so, PacyetHas Temn. ceT. Boabl Ha Bbixogae u3 TO, °C. - 3apaetcs
pacyeTHOE 3HayeHWe TemnepaTypbl CEeTEeBOM BOAbl Ha BbIXOAE W3 TennoobMeHHMKa
CUCTEeMbI oTonneHus, Hanpumep 70°C.

8)T2r_obr, PacuyeTHas TemMn. ceT. Ha Bbixoae M3 notpeodurtens, °C. - 3agaetcsa
pacyeTHOe 3Ha4yeHue TemnepaTypbl CEeTeBOM BOAbl Ha BbIxoge W3 noTpebutens,
Hanpumep 70, 75°C.

HaHHble no nompebumensm mennogol cemu nNpPU Hanu4yuu cucmembl

eeHmusnayuu
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Cuctema BEHTUNALMKM NPUCYTCTBYET BO BCEX CXeMax KpoMe cxembl Ne 26 n cxembl Ne
27.

Mpn OTCYyTCTBUM HArpy3kM Ha BEHTUNAUMIO, CUCTEMA BEHTMNAUMM B CXEMe
NPUCOEAMHEHNST HE YYMTBIBAETCH U B pacyeTax y4acTBoBaThb He byaer.

MpyM HanuumMn cucTtemMbl BEHTUNAUMM HEOBXoOAMMO BHECTU criefylolme UCXOoOHble
AaHHbIE:

1)Qsv_r, PacuyeTHas Harpy3ka Ha BeHTunaumw, [kan/y. - 3agaetcs
nosfib3oBaTesieM Mo NPOEKTHbIM AaHHbIM. [py OTCYTCTBUM MPOEKTHLIX AaHHbIX pacyYeTHbIe
TENMOBbIE HArpy3kM Ha BEHTUNAUMIO MOryT ObiTb onpeferneHbl No HapyXHOMYy oO6bemy
30aHMa UM NOBEPXHOCTM HarpeBa TennonoTpebnstowero obopyaoBaHus. Harpyska
MOXeT ObITb 3agaHa kak B [kan/d Tak u B MBT. Kak M3MeHUTb eguHuubl M3MepeHnn
CMOTpuTE B pa3gene Hactpomnka pacyeToB.

2)Tvsv_r, PacyeTHaa Temn. BHyTpeHHero Bo3ayxa ana CB, °C. - 3apaetcs
pacyeTHOe 3Ha4yeHue TemnepaTypbl BO3gyxa BHYTPU NMOMELLEHUA NPU NPOEKTUPOBAHUK
cucTeMbl BeHTUnAauuKn, Hanpumep 20, 18, 16°C n 1.4.

3)Tnsv_r, PacyeTHas Temn. HapyxHoro Bo3gyxa ana CB, °C. - 3apgaetcs
pacyeTHOE 3HayeHue TemnepaTypbl HapY)XHOro BO3gyxa Npu NPOEKTUPOBAHMM CUCTEMbI
BEHTUNAUMK, Hanpumep -20, -15, -10°C n T.4.

4)Hsv_r, PacuyeTHbI pacnonaraembin Hanop B CB, m. - 3agaetcs pacyeTHoe
3HayeHue pacnosiaraemoro Hamnopa (pacyeTHOe COnpoOTUBIIEHME Kanopudepa, M BOA.CT.)
npwv NPOEKTUPOBaHNN CUCTEMbI BEHTUNAUMK, Hanpumep 0.5, 1.0, 1.5 M. n 1.4.

5)Klapan_sv, lNpu3Hak Hanuumna perynupyiouwero knanaHa Ha CB. - 3agaetcs
uncppont ot 0 go 1. 0 - HET perynMpytoLero KrnanaHa Ha cuctemy BeHTuUnauumn; 1 - ectb
perynmpyroLmi KknanaH Ha CUCTEMY BEHTUNSLINN.

HaHHble no nompe6bumensim mensnoeoli cemu nNpu HanU4Yuu cucmembl 20PsT4€e20
eodocHabKeHust

B 3aBMCMMOCTM OT TUNa NOAKMIOYEHUSA CUCTEMBI FOpSYero BOAOCHabxeHnsa Heobxoammo
3aHECTM OOMNOSHUTENbHBLIE AAHHbIE.

1.07kpbITbIN BOgOPa3bop.

C umpkynsaumen.

Bes unpkynsaumm.

2.3aKpbITbii Bogopasbop.

OpHocTyneHyaTas cxema.

[ByxcTyneH4aTasi cxema.
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HaHHble no nompebumensm mennoeoli cemu npu Hanu4duu cucmemsl BC ¢
OMKpPbIMbIM 8000pPa360poM, € YUPKYIAYUOHHBLIM KOHMYPOM

[aHHasa cuctema NpuUCyTCTBYET B cxemax nogkntodeHus notpebutenen Ne: 1, 2, 3, 4, 5,
6, 26.

[nga pacyeTta gaHHOM cMCTEMbl HEOOXOAMMO 3aHECTU CrieayoLLme OaHHbIE:

1)Qgv_sred, PacyetHaa cpegHss Harpy3ka Ha [BC, [lkan/yu - 3apaetcs
nonb3oBaTenieM No NPOeKTHbIM AaHHbIM. [py OTCYTCTBMM NPOEKTHBIX AaHHbIX pacyeTHbIe
TENnoBble Harpy3kn Ha ropsvyee BogocHabxeHne MoryT ObiTb onpeaeneHsl No KON4ecTBy
noTpebuTtenen ropsyero BoAocHabXeHus, B COOTBETCTBUM C ykazaHuamu CHul. Harpyska
MOXeT ObITb 3agaHa kak B lkan/y Tak u B MBT. Kak nameHuTb egmHuubl M3mMepeHui
cMmoTpuTe B pasgene Hactpouka pacyeToB.

2)Qgv_max, PacyeTHas makcumanbHas Harpy3ka Ha FBC, lkan/uy - 3apaetcs
nofib3oBaTesieM Mo NPOEKTHbIM AaHHbIM. [py OTCYTCTBMM MPOEKTHbIX AaHHbIX pacyYeTHble
TennoBble Harpy3kn Ha ropsiiee BoAgOCHaGXeHMe MoryT ObITb onpeaeneHbl Mo KONMYecTBy
noTpebuTtenen ropsdero BogocHabxxeHus, B COOTBETCTBUM C ykasaHuamun CHul. Harpyska
MOXeT ObITb 3agaHa kak B lkan/y Tak u B MBT. Kak nameHuTb eguHuLbl N3MepeHui
CMOTpuTE B pa3gene Hactpomnka pacyeToB.

3)Tcirc, Temnepatypa BoAbl B LMUPK. KOHType, °C - 3agaetcsa pacyeTHoe
3HayeHue TemnepaTypbl BOAbI B LIMPKYISLUMOHHOM KOHTYpe cucteMbl Bc, Ha 5-10°C Huxe
pacyeTHou TemnepaTypbl Boabl Ha cuctemy NBC, Hanpumep 45, 50, 55°C.

4)Hcirc, NoTepn Hanopa B cucteme NBC, m. - 3agaetca BennumMHa notepu Hanopa
B CMCTEeMe ropsiyero BogocHabXeHus.

5Kcirc, [dona uupkynsaumm oT pacxoga Ha I'BC - 3apgaetca pons
umpKynaumnoHHoro pacxoga N'BC oT cpegHevacoBoro pacxoaa B npoueHTax, Hanpumep 10,
15, 20 %.

6)Regul_t, NMpusHak Hanuuna perynaTtopa Temnepartypbl - 3agaeTcs umgpon ot 1
[o 5, roe: 1 - perynsatop TemMnepatypbl Ha CUCTEMY ropsiyero BogoCHabXeHust ecTb; 2 -
Becb Bogopasbop Ha MBC ocywectBnsetcsa 13 nogawouwero tpybonposoaa; 3 - Becb
Bogopasbop Ha BC ocyuwecTtBnsieTcs n3 obpatHoro TpybonpoBoaa; 4 - Becb Bogopasbop
Ha ropsyee BoAOCHabXeHWe OcyLlecTBAsSieTCs M3 nogaroliero TpybonpoBoga, pacxon
Boabl Ha MBC onpegensieTca Ha TOYKYy M3nioMa TemnepaTypHOro rpaduka no cpegHemn
Harpy3ke Qgv_sred; 5 - Becb Bogopa3bop Ha ropsiiee BogOCHaGXeHMe OCyLLECTBNSETCA
n3 nogatwwiero Tpybonposoaa, pacxoa Boabl Ha NBC onpegensetca Ha TOuKy msnoma

TemnepaTypHoro rpaduka no MakcumanbHol Harpyske Qgv_max.
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HaHHble no nompebumensim mennoeoli cemu npu cucmeme NBC ¢ omMKpbIMbIM
eodopa3bopom 6e3 UUPKysIyUOHHO20 KOHMypa

[aHHasa cuctema NpuUCyTCTBYET B cxemax nogkntoveHus notpebutenen Ne: 1, 2, 3, 4, 5,
6, 26.

Mpwn 3HaveHnn nonga Kceirc, lona uupkynsauum ot pacxoaa Ha N'BC paBHbIM Hynto
LUMPKYNSLUNOHHBIA KOHTYP B CXeMax NogKNIYeHNss noTpebuTtenen He yuntoiBaeTcs.

[nsi pacyeTa gaHHOM CMCTEMbI HEOBXOANMO 3aHECTU Cneayowmne AaHHbIE:

1)Qgv_sred, PacuyeTtHas cpepHss Harpy3ka Ha IBC, lkan/yu - 3apaetcs
nofib3oBaTesieM Mo NPOEKTHbIM AaHHbIM. [1pyM OTCYTCTBMM MPOEKTHbIX AaHHbIX pacyYeTHble
TEennoBble Harpy3kn Ha ropsiiee BogOCHabXeHMe MOryT ObiTb onpeaeneHbl MO KOMYecTBy
notpebutenen ropsdero BogocHabxxeHus, B COOTBETCTBUM C ykasaHuamun CHul. Harpyska
MOXeT ObITb 3agaHa kak B lkan/d Tak u B MBT. Kak nameHntb eamHuubl M3MepeHui
CMOTpuTE B pa3gene Hactpomnka pacyeToB.

2)Regul_t, NMpusHak Hanuuna perynaTtopa Temnepartypbl - 3agaeTcs umdgpon ot 1
[o 5, roe: 1 - perynsatop TemnepaTtypbl Ha CUCTEMY FrOpsiiero BogOCHabXeHus ecTb; 2 -
BeCb Bofo- pasbop Ha BC ocyuwecTtBnsietcs ua nogatowero tpybonposoaa; 3 - BeECb
Bogopasbop Ha BC ocyuwiectBnsieTcs n3 obpatHoro Tpybonposoaa; 4 - Becb Bogopasbop
Ha rops4yee BOAOCHabXeHWe OcyLleCcTBAsSieTCs M3 nogatolero TpybonpoBoaa, pacxoj
Boabl Ha MBC onpegensietca Ha TOYKYy M3noma TemnepaTypHOro rpaduka no cpegHen
Harpy3ke Qgv_sred; 5 - Becb Bogopa3bop Ha ropsiiee BogOCHaGXeHME OCyLLECTBNSETCA
n3 nogarowiero Tpybonposoga, pacxoq Boabl Ha BC onpegensieTca Ha TOYKy mM3noma
TemnepaTypHOro rpadmka no MakcMmarnbHOW Harpyske Qgv_max.

HaHHble no nompebumensiMm mennoeolu cemu npu Hanu4yuu cucmembi 'BC ¢
3aKpbimbIiM 6000opa36opomM u oOHocmyneH4Yamou cxemou

[aHHas cuctema NpuCyTCTBYET B CXeMax nogkntoveHnsa notpebutenen Ne: 19, 20, 21,
22,23, 24, 27, 28.

[nsi pacyeTa gaHHOM CMCTEMbI HEOBXOOUMO 3aHECTM criedyoLme AaHHbIe:

1)Qgv_sred, PacuyetHasa cpegHas Harpy3ka Ha [BC, lkan/u - 3apaetcs
nonb3oBaTenieM No NPOEKTHbIM AaHHbIM. [py OTCYTCTBMM NPOEKTHBLIX AAHHbBIX pacyeTHble
TennoBble Harpy3kn Ha ropsiiee BogocHabxeHne MoryT ObiTb onpeaeneHbl Mo KONMYecTBy
notpebutenen ropsiiero BOAOCHaGXeHUs, B COOTBETCTBUM C yka3aHuamu CHull. Harpyska
MOXeT ObITb 3agaHa kak B lkan/y Tak u B MBT. Kak nameHutb eamHuubl n3amepeHumn

cmoTpuTe B pasaene Hactpoiika pacuyeTos.
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2)Thv, Temnepatypa xonogHou Boabl AnA 3akpbiton BC, °C - 3apaetcs
TemnepaTtypa XONOAHOW BOAbl MNOCTynawLwlen B nogorpeBaTeflb CUCTEMbI ropsivero
BogocHabxeHus, Hanpumep 5, 10 n t.4. °C.

3)Tgv, Temnepatypa ropsuyen Boabl Ana 3akpbitom BC, °C - 3apaetcs
TemnepaTtypa ropsayen Boabl Ha cuctemy NBC, Hanpumep 60, 65 °C.

4)Nsec_niz, KonuyectBo cekumn TO Ha 'BC | ctyneHb, wT. - 3agaetcs
KONMMYeCcTBO cekuun TennoobmeHHoro annapata cuctembl BC  HWKHEN CTyneHwm,
Hanpumep 1, 2, 3 n T.4.

5)Ngr_niz, KonuyectBo napannen. rpynn TO Ha 'BC | ctyn., wrt - 3agaetcs
KONMMYeCTBO napannenbHbIX rpynn TennoobMeHHbIX annapatoB cuctembl BC HukHen
CTyneHun, Hanpumep 1, 2, 3 U T.A4.

6)Hsec_niz, NoTtepu Hanopa B 1-om cekummn | ctyneHun, m. - 3agaeTcsa BenmymHa
noTepn Hanopa B OOHOM cekuuu TennoobmeHHoro annapata cuctembl BC HuxHen
ctyneHun, Hanpumep 0.5, 1.0 m. BoA. CT.

Mpy HaNMYMKU LMPKYNALMM BO BTOPOM KOHTYpE:

7)Tcirc, Temnepatypa BoAbl B LMUPK. KOHType, °C - 3agaetcsa pacyeTHoe
3HaveHVe TemnepaTypbl BOAbl B UMPKYIALMOHHOM KOHTYpe Ha Bbixoae u3 cuctemsbl BC,
Ha 5-10°C Hwxe pacyeTHoM TemnepaTtypbl BoAbl Ha cuctemy BC, Hanpumep 45, 50,
55°C.

8)Kcirc, [dona uumpkynsaumm oOT pacxoga Ha IBC - 3apaetca pons
uMpKynsaumnoHHoro pacxoga N'BC oT cpegHevacoBoro pacxoga B npoueHTax, Hanpumep 10,
15, 20 %.

Mo ymonuyaHuio nporpaMmma BbINOSIHAET pacyeT, UNosb3ysi criegylowme napameTpbl
TennoHocutena: T11 = 70, T12 = 30, a T21 u T22 6panucb NO 3HAYEHUAM XONOLHOM U

ropsiyen BoObl, 3aaHHON HA UCTOYHMKE.

)| T11 T22=Tre G2 =0Gre+Guy .
s -,
TO
T2 T21 G, T,
4 — " i
52
Gre | TxEe
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

lMonb3oBaTenb caM MOXET 3afaBaTb Ha notpebutene ucnbiTatenbHble NapameTpbl
Tennoo®bMeHHOro annapaTta, Ang 3Toro HeobxoAUMO AOMONHUTENBHO 3aMOMHUTL eLe pag
nonewu:

9)T11_i niz, Wcn. Temnepatypa Ha Bxoge 1 KoHTypa | ctyneHn,°C - 3apaeTtcs
ncnbiTatenbHas Temnepartypa TEeNMOHOCUTENS Ha BXO4E MepBOro KoHTypa, T11, cMoTpu
PUCYHOK BbiLLE.

10)T12_i_niz, Ucn. TemnepaTtypa Ha Bbixoge 1 koHTypa | ctyneHn,’C - 3apgaetcs
ncnblTatenbHaa TemnepaTtypa TennoHOCUTENS Ha BbIXOAe NepBOro KOHTypa, T12, cmoTpu
PUCYHOK BbiLLE.

11)T21_i_niz, Wcn. TemnepaTtypa Ha Bxoge 2 koHTypa | ctyneHun,’C - 3apaetcs
ncnblTaTenbHaa Temnepartypa ropsiyern BoAbl Ha BXOAe BTOPOro KOHTypa, T21, cmoTpu
PUCYHOK BbiLLE.

12)T22_i niz, Ncn. TemnepaTtypa Ha Bbixogde 2 koHTypa | ctyneHn,’C - 3apgaetcs
ncnbiTaTenbHaa TemnepaTtypa ropsyen BoAbl HAa BbIXOA4E BTOPOro KOHTypa, T22, cMOTpU
PUCYHOK BbiLLE.

13)Q_i_niz, WNcn. TennoBas Harpyska | cTyneHn - 3apaeTca wucnbiTatenbHas
TennoBas Harpy3ka TennoobMeHHOro annapata Ha CUCTEMY ropsvyero BoLOCHabXeHus.
Harpyska moxeT ObiTb 3agaHa kak B [kan/da Tak m B MBT. Kak nameHntb eguHuubl
N3MepeHnin cMoTpuTe B pasgene HacTporka pacyeTos.

14)Kb, banaHcoBbin koadpuumneHT 3akp.lBC - 3HavyeHne 3Toro nons ncnonb3yeTcs
npy onpegeneHnn 6anaHCoBOW Harpys3kM B HanagoyYHOM pacyeTe Ans 3aKpbITbiX CXEM
BC. banaHcoBas Harpy3ka onpegenseTcs kKak cpefHsis Harpyska [BC, ymMHOXeHHas Ha
GanaHcoBbIN KO3IPULMEHT. KoadpdpuUMEHT NO3BONSET MNOMb30OBaTENO PEerynupoBaThb
BENNYMHY Harpysku (M pacxoda) Ha KOTOPY NPOM3BOAUTCS Hanaaka.

Ecnu 3HayeHne nonst He 3aaHo UM camo nosie B CTPYKTYpe OTCYTCTBYET, pacyeT bepeT
3HayeHne koadpuumeHTa no ymonyauuio: 1.15 gna ogHoctyneHdaton cxembl, 1.1 ang
ABYXCTYNeH4YaTon cMeLlaHHomn, 1.25 ons AByXCTyneH4YyaTon nocrnenoBaTesibHOM.

HaHHble no nompebumensm mensiogol cemu npu Hanu4uu cucmembl 'BC c
3aKpbIimbIM 8000pa3bopom u dsyxcmyneH4amoti cxemou

[aHHas cuctema NpuCyTCTBYET B CXeMax nogkroyeHnsa notpebutenen Ne: 7, 8, 9,
10,11, 12, 13, 14, 15, 16, 17, 18.

ans pac4yeTa AaHHOWN cncTeMbl HEOH6XOANMO 3aHECTU cneagywuwine gaHHble:
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

1)Qgv_sred, PacuyetHas cpegHsas Harpy3ka Ha [BC, lkan/yu - 3apaetcs
nonb3oBaTenieM No NPOEKTHbIM AaHHbIM. [1py OTCYTCTBUM NPOEKTHBLIX AAHHbIX pacyeTHbIe
TEennoBble Harpy3kn Ha ropsiiee BogOCHaGXeHMe MOryT ObiTb onpeaeneHbl MO KONMYeCcTBy
noTpebuTtenen ropsyero BogocHabxeHus, B COOTBETCTBUM C ykazaHuamun CHul. Harpyska
MOXeT ObITb 3agaHa kak B lkan/dy Tak u B MBT. Kak nameHnTb e€auHULbl M3MEPEHUN
CMOTpuTe B pa3gene Hactpomnka pacyeToB.

2)Nsec_niz, KonuyectBo cekuun TO Ha I'BC | ctyneHb, wTt. - 3agaetcs
KONMYeCcTBO cekumn TennoobmeHHoro annaparta cuctemol [BC | ctyneHn, Hanpumep 1, 2,
3nT.A.

3)Ngr_niz, KonuyectBo napannen. rpynn TO Ha 'BC | cTtyn., wTt - 3agaetcs
KONMYeCTBO napannenbHbIX rpynn TennoobmeHHbIX annapatoB cuctembl BC | cTyneHn,
Hanpumep 1,2, 3 n 1.4.

4)Hsec_niz, NoTepn Hanopa B 1-ou cekuun | ctyneHn, M. - 3agaeTcs BennymHa
noTepu Hanopa B OAHOW ceKkuun TennoobmeHHoro annapata cuctembl BC | cTyneHn,
Hanpumep 0.5, 1.0 m. BOA. CT.

5)Nsec_verh, konuyectBo cekuun TO Ha I'BC Il ctyneHb, wTt. - 3agaeTtcs
KONMYeCcTBO cekuuin TennoodbmeHHoro annaparta cuctemol 'BC |l ctyneHn, Hanpumep 1, 2,
3nT.a.

6)Ngr_verh, KonuyectBo napannen. rpynn TO Ha 'BC Il ctyn., wTt - 3agaeTtcs
KONMYECTBO napannenbHbIX rpynn TenNoobMeHHbIX annapatoB cuctembl BC Il ctyneHn,
Hanpumep 1,2, 3 n T.4.

7)Hsec_verh, Notepu Hanopa B 1-o1 cekuum Il ctyneHun, m. - 3agaetcsa BennumHa
noTepu Harnopa B OAHOW cekumn TennioobmeHHoro annaparta cuctembl BC Il cTyneHn,
Hanpumep 0.5, 1.0 M. BOA. CT.

Mpy HaNMuYUKU LMPKYNALMM BO BTOPOM KOHTYpE:

8)Tcirc, Temnepatypa BoAbl B LMUPK. KOHType, °C - 3agaetcsa pacyeTHoe
3HayeHne TemnepaTypbl BOAbl B UMPKYNALMOHHOM KOHTYpe Ha Bbixoae u3 cuctembl BC,
Ha 5-10°C Hmxe pacyeTHoOM TemnepaTtypbl Bogbl Ha cuctemy BC, Hanpumep 45, 50,
55°C.

9)Kcirc, [Hdona uumpkynsaumm oT pacxoga Ha I'BC - 3apgaetca pons
unpKynsaumnoHHoro pacxoga N'BC oT cpegHevacoBoro pacxoaa B npoueHTax, Hanpumep 10,
15, 20 %.

lMonb3oBaTenb caMm MOXeET 3afaBaTb Ha notpebutene ucnbiTatenbHble NapamMmeTpbl

(06 wucnbiTatenbHbix napameTpax TO nogpobHeM MOXHO Yy3HaTb B pasgene
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

UcnbiTaTenbHble napameTpbl TeNIOOOMEHHOro annaparta) TennooOBMeEHHOro
annapara, ansa aToro Heo6xo4MMO AOMNONHUTENBHO 3aNOSTHUTL eLLe paL Nonen:

10)T11_i_niz, Ucn. TemnepaTtypa Ha Bxoae 1 koHTypa | ctyneHun,’C - 3agaetcs
ncnblTatenbHaa TemnepaTypa TENSIOHOCUTESNS Ha BXO4e nepBoro KoHTypa, T11, cmoTtpu
PUCYHOK BbiLLE.

11)T12_i_niz, Ucn. TemnepaTtypa Ha Bbixoae 1 koHTypa | ctyneHu,’C - 3agaeTcs
ncnblTaTenbHas Temnepartypa TENOHOCUTESNSA Ha BbIXOAE NepBoro KoHTypa, T12, cMoTpu
PUCYHOK BbiLLE.

12)T21_i_niz, Ucn. TemnepaTypa Ha Bxoae 2 KoHTypa | ctyneHu,’C - 3agaetcs
ucnblTaTenbHasi TemnepaTtypa ropsden BoAbl Ha BXOA4e BTOPOro KoHTypa, T21, cmoTpu
PUCYHOK BbiLLE.

13)T22_i_niz, Ucn. TemnepaTtypa Ha Bbixoae 2 KoHTypa | ctyneHn,°C - 3agaeTtcs
ncnblTaTenbHaa TemnepaTtypa ropaden BoAbl Ha BbIXo4e BTOPOro KOHTypa, T22, cmoTpu
PUCYHOK BbiLLE.

14)Q_i_niz, WUcn. TtennoBas Harpy3ka | ctyneHu - 3agaeTcs ucnbiTaTenbHas
TennoBasa Harpyska TennoobMeHHOro annapata Ha CUCTEMY ropsyvero BoLOCHaBXeHWus.
Harpy3ka moxeT ObiTb 3agaHa kak B [kan/yu Tak m B MBT. Kak nameHntb eguHuubl
N3MepeHnn cMoTpuTe 34€eCb.

15)T11_i_verh, Ucn. TemnepaTtypa Ha Bxoae 1 koHTypa Il ctyneHn,°C - 3agaeTtcs
ncnblTaTenbHaa TemnepaTypa TEMNSIOHOCUTESNS Ha BXO4e nepBoro KoHTypa, T11, cmoTtpu
PUCYHOK BbiLLE.

16)T12_i_verh, WUcn. TtemnepaTtypa Ha Bbixoge 1 koHtypa Il ctyneHn,°C -
3afaeTca ucnblTatenbHas TemnepaTtypa TensioHOCUTENs Ha BbIXO4e MNepBOro KOHTypa,
T12, CMOTPU PUCYHOK BblILLE.

17)T21_i_verh, Ucn. TemnepaTtypa Ha Bxoae 2 koHTypa Il ctyneHn,’°C - 3agaeTtcs
ucnblTaTenbHas TemnepaTtypa ropsden BoAbl Ha BXOAEe BTOPOro KOHTypa, T21, cmoTpu
PUCYHOK BbiLLE.

18)T22_i_verh, WUcn. Temnepatypa Ha Bbixoge 2 koHTypa Il ctynenm,°C -
3apgaeTtca ucnbiTatenbHaa TemnepaTypa ropsayen Bogbl Ha BbIXo4e BTOPOro KOHTypa, T22,
CMOTPW PUCYHOK BbiLLE.

19)Q_i_verh, Ucn. TennoBasa Harpy3ka Il ctyneHu - 3agaeTtca mucnbiTaTenbHas
Tennosad Harpyska TennoobmeHHoro annapata |l cTyneHnm Ha cuctemy ropsdero
BoOoCHabxeHus. Harpyska moxeT ObITb 3agaHa kak B [kan/u tak u B MBT. Kak nameHuTb

eVHULbI U3MepeHnii cMoTpuTe B pasaene HacTponka pacyeToB.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

20)0Kb, banaHcoBbin Ko3cdphuumeHTt 3akp.'BC - 3HaveHne aTOoro nons
ncnonb3yeTcsa npu onpegeneHnn 6anaHCoOBOW Harpy3kum B HanagodHOM pacyeTte ans
3akpbITbix cxem BC. BanaHcoBas Harpyska onpegenseTcs Kak cpefHsas Harpyska BC,
YMHOXeHHasa Ha 6anaHcoBbii KoadhdumumeHT. KoaddpuumeHT no3BonsieT nofb3oBaTento
perynupoBaTtb BeNIMYNHY Harpy3ku (M pacxoga) Ha KOTOPYH NPOU3BOANTCA Hanagka.

Ecnu 3HayeHre nonsa He 3a4aHo UM caMo Mnore B CTPYKTYpe OTCYTCTBYET, pacyeT 6epeT
3HayeHne koaduumeHTa no ymondaHuio: 1.15 gna ogHoctyneHdaTon cxembl, 1.1 ang
ABYXCTyneH4YaTon cMellaHHoun, 1.25 ons AByXCTyneHYyaTon nocrenosaTesibHON.

Mo yeHmMpasnibHOMy mens1080My MyHKMYy:

1)N_scheme, Homep cxembl nopgknwy4yeHus y3na - Heobxoaumo BbiGpaTb
pacyeTHy cxemy nogknwodeHna LTI k Tennosow ceTn, Ans 3TOro, BCTaB Ha

COOTBETCTBYKLLIEE MNOre 3anuMcer OKHa cemMaHTudeckon mHdopmaumm no LTI HaxaTtb
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

B cTpoke MoTpebutenb, HaxkaB || MOXHO BblOpaTb CXeMy MOAKMYEHUs] NOTPeGUTens

13 16 cywlecTBytoLmx. Beibpas Heobxoanmyto cxemy HaxaTb KHOMKY Bbibop.

Hwxe npuBedeH CNNCOK CYLLECTBYIOLLMX CXEM MOAKTHOYEHUS:

1. UTM ¢ HesaBucumbiM npucoeanHennem CO n CB.

2. UTI ¢ gByxcTyneH4aTbiM CMeLLaHHbIM nofgkrodeHvem noporpesatenien NBC u

He3aBucuMbIM npucoegnHeHem CO n CB.
3. 4TI ¢ napannenbHbIM nogkrntodeHnem nogorpesatenen BC
npucoeanHeHnem CO un CB.

4. LUTT ¢ rpynnoBbiM aneBaTopHbIM npucoemHeHnem CO.

N He3aBUCUMbIM

5. 4TI c gByxcTyneH4yaTblM CMeLLaHHbIM noakntodeHnem nogorpesatenen BC.

6. LUTTT ¢ napannenbHbIM NOAKNIOYEHNEM NogorpeBaTenen.

7. LUTTT ¢ HacoCHbIM CMeLLeHnEM.

8. UTI ¢ gByxcTyneH4aTbiM CMeLLaHHbIM nogkrodeHnem noporpesatenen NBC u

HaCOCHbIM CMeLLEHNEM .

9. UTM c¢ napannenbHbiM nogkntodeHnem nogorpesatensa [BC u  HaCOCHbIM

cMeLlleHneM.

10. UTIM ¢ gByxcTyneH4aTbiM CMeLLaHHbIM noaknodeHnem nogorpesatenen BC um

311eBaTOPHbIM CMELLUEHNEM.

11. UTMN c napannenbHbiM nogkntoveHmem nogorpesatena BC
CMELLEHNEM.

12. UTM c gByxcTyneH4yaTbiM nocrnegoBaTenbHbIM NOAKIIHYEHMEM
'BC v HenocpeacTBeHHbIM npucoeanHeHnem CO n CB.

13. LTI ¢ gByxcTtyneHyaTblM nocnegoBaTenbHbIM MOAKITIOYEHNEM
'BC n aneBatopHbiM npucoegmHeHnem CO n CB.

14. UTM c gByxcTyneH4yaTbiM nocrnegoBaTenbHbIM NOAKIIHYEHMEM
'BC n HacocHbiM npucoeanHeHnem CO u CB.

15. LTI ¢ gByxcTyneHyaTbiM nocrnenoBaTesibHbIM MOAKIIOYEHNEM
BC n He3aBncumbiM npucoeanHeHmnem CO.

16. LTI ¢ ogHocTyneHYyaTbiM nocriegoBaTeNbHbIM MOAKITHOYEHNEM

BC n He3aBucumbiM npucoegmHeHnem CO n CB.

n 351eBATOPHbLIM

nogorpesaTenen

nogorpesaTenen

nogorpesaTenen

nogorpesaTenen

nogorpesaTenien

17. UTI ¢ oTkpbITbiIM BOAOPa300pOM U YCTAaHOBIEHHBIM PEryNsTOPOM TeMMepaTypsbl

Ha CMCTEMY ropsYero BoIoCHabXeHus.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

18. O606LeHHbIN NOTPedbnTENb C ABYXCTYNEHYaTbiIM CMELLUAHHbIM MOLKMHYEHNEM
nogorpesatenen 'BC n 3aBucnmbiM npucoeamHeHnem CO.

19. MeCTHbI TEensIoBOW MYyHKT C napanfenbHbiM MNOAKMYeHMeM nogorpesatens
BC n aneBaTtopHbIM npucoegmHeHmnem CO.

20. MecTHbI TennoBoW MyHKT C napannenbHbiM MOAKIYeHneM nogorpesaTtens
'BC n He3aBucumbIM npucoegmHeHnem CO.

21. O600LeHHbIN NoTpebUTeNb ¢ NapannenbHbiM NOAKMIYEHNEM nogorpeBaTenemn
BC n 3aBUCMMbIM (HAacoCHbIM) NnpucoeanHeHmem CO un B.

22. O6006LEeHHbIN NOTPeBUTENb C NapannenbHbIM NOAKIIYEHMEM NoaorpeBaTenemn
'BC n He3aBucumMbIM npucoemHeHnem CO n B.

23. MeCTHbI TEennoBOW NyHKT C napannenbHbIM NOAKMNIYEHMEM MoAorpeBaTens
'BC n HenocpeAcTBEHHbLIM (HAacocHbIM) npucoeanHeHnem CO.

24. O6006LWEeHHbIM NOTPedbMTENb C NapannenbHbiM NOAKMYEHMEM MOAOrpeBaTens
'BC n 3aBucumbiM npucoegmHeHnem CO.

25. MeCTHbIV TENMnoBOW NYHKT C BEHTUMSLUMOHHON Harpy3Kkoun.

26. MeCTHbI TENSIOBOM MNYHKT C OTKPbITbIM BOAOPA3bopoM M  LUPKYNSLMOHHON
NUHKeEN.

27. MecTHbIN TennoBown NyHKT ¢ nogorpesatensmu BC.

28. MeCTHbI TEennoBON MNyHKT C napannenbHbIM MNOAKMNIYEHMEM MOAorpeBaTens
BC n HenocpeacTBeHHbIM NpucoeanHeHnem CO.

MoopobHO paccMOTpeTb BbIWENPUBEAEHHbIE CXEMbl MOAKMIYEHUs NoTpebutenen
MO>XHO B [NpunoxeHun 6.

2)Regul_G, Cnoco6 pgpoccenupoBaHusa Ha LUTIM - ykasbiBaeTca cnocodb
apoccenupoBanua Ha LTI undpon ot 0 go 6. 0 - gpoccenupoBaHne Ha LTI He
NPOM3BOAMTCSH, €CnM 3TO He gaBnsieTcs obasaTtenbHbIM; 1 - ApoccenupyeTcs BbIXoAd M3
LTI Ha oTonneHue, wanba ycTaHaBnMBaeTCa Bcerga Ha nogatowiem tpybonposoge; 2 -
apoccenupyeTcs Bbixog 3 LTI Ha oTonneHue, wanba ycTtaHaBnuBaeTcs Bcerga Ha
obpatHom TpybonpoBoae; 3 - gpoccenupyetca Bbixog ud LTI Ha oTtonnenue, mecta
YyCTaHOBKW LWanb onpeaensalTca aBToMaTUYeckn; 4 - ycTaHaBnmBaloTCs WwWanbbl Ha BBOAE
B UTM (obwme Ha otonneHne wu [BC), mecTa ycTaHOBKM wWanb onpegensawTcs
aBTOMaTU4eCKK; 5 - ycTaHaBnmBaoTCs wWanbsl Ha BeBoae B LTI (obwime Ha oTonneHue u
BC), wanba ycTaHaBnNMBaeTcs Bcerda Ha nogatowem Tpybonposoge; 6 -
yCTaHaBnmBaloTcs wanbbl Ha BeBoge B LTI (o6wwe Ha oTtonneHne u BC), wanba

yCTaHaBJ/IMBaeTCA BCErga Ha O6paTHOM pr60I'IpOBOLI,e.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

HanHbie no LTI npu Hanu4yuu cucmemMbl OMOI/IeHUs!

B 3aBMCMMOCTM OT TUNa NOAKMOYEHUS CUCTEMbI OTOMNMIEHUS HEOBXOAMMO 3aHecCTu
OOMNOJIHUTENbHbIE AaHHbIe.

—3aBucrMmoe Nnoaknto4eHne ¢ 3reBaTopPHbIM CMELLEHNEM.

—3aB1cnmoe NoakNio4YeHne C HACOCHbIM CMELLEHNEM.

—3aBucrMmoe noaknto4eHne ¢ NpsiMbIM NPUCOEOUHEHMEM.

—HesaBucumoe nogknoyeHune.

HdanHuble no UTIl npu Hanu4yuu 3as8UCUMO20 [OOK/IIOYEeHUs1 CcucmeMbl
OomorsieHUs1 ¢ 3/1IeeamopHbIM CMeWweHUeM

[aHHbIN TN NOAKMIOYEHNA CUCTEMBbI OTONNEeHNa npucyTcTeyeT B cxemax LTI Ne: 4, 10,
11,13

[Ana gaHHoOro Tvna MogkMioYeHUA CUCTEMbl OTOMMEHUS OOMOSTHUTENBHO HeobXxoaumo
3aHecTu cneayowme gaHHele no LTI Tennoson cetu:

1)T1_r, PacuyeTHas TemnepaTtypa Ha Bxoae 1 KOoHTypa, °C - 3agaetcsa pacyeTHoe
3Ha4yeHne TemMnepaTypbl TENNOHOCUTENSA Ha BXOAEe B NepBbl KOHTYp, Hanpumep 150, 130,
110 wvnn 95°C.

2)T2_r, PacyeTHasa Temnepartypa Ha BxoAe 2 KOHTypa, °C - 3agaeTcs pacyeTHoe
3HayeHue TemnepaTypbl TENSIOHOCUTENSA Ha BXO4E BO BTOPOW KOHTYp, Hanpumep 70°C.

3)T3_r, PacuyetHas Temnepatypa Ha Bbixoge 2 KOHTypa, °C - 3apaetcs
pacyeTHOe 3HadYeHwe TemnepaTypbl TEMMOHOCUTENSA Ha BbIXOL4E W3 BTOPOro KOHTYpa,
Hanpumep 95°C.

4)Tvso_r, PacyeTHas TemnepaTtypa BHyTp. Bo3ayxa ana CO, °C - 3apgaetcs
pacyeTHOe 3HayeHWe TemnepaTypbl BO34yxa BHYTPU OTannvMBaeMblX MOMELLEHUA MNpu
NPOEKTUPOBAHNN CUCTEMbI OTONNeHus1, Hanpumep 20, 18, 16 nnn 10°C.

5)Tnv_r, PacyeTHasa TeMmnepaTtypa HapyXHoro Bo3ayxa, °C - 3agaetcsa pacyeTHoe
3Ha4yeHVe TemnepaTypbl HApPY>XHOro BO34yxa, KOTOpPOe NPUHUMAETCs B COOTBETCTBUM CO
CHwul. nanpumep -26°C.

HdanHuble no LTIl npu Hanu4yuu 3asUCUMO20 MOOK/IIOYEeHUsl cucmeMmbl
OomorsieHUsi ¢ HaCOCHbIM CMeWeHUem

[aHHbLIA TUN NOOKIMIOYEHNA CUCTEMBI OTOMINEHNA NpucyTcTByeT B cxemax LITI Ne: 7, 8,
9, 14.

[Ans AaHHOro Tuna NOAKMOYEHUA CUCTEMbI OTOMMEHUS OOMOSMHUTENBHO HEOoBXoauMO

3aHecTu cnegyrowme gaHHele no LTI Tennoson cetun:
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1)T1_r, PacuyeTHas TemnepaTtypa Ha Bxoae 1 KOHTypa, °C - 3agaetcsa pacyeTHoe
3HayeHue TemnepaTypbl TENSTIOHOCUTENS Ha BXOAeE B NepBbIN KOHTYp, Hanpumep 150, 130,
110 nnun 95°C.

2)T2_r, PacuyeTHasa Temnepartypa Ha Bxoae 2 KOHTypa, °C - 3agaetcs pacyeTHoe
3HayeHue TemnepaTypbl TENSIOHOCUTENS Ha BXOL4E BO BTOPOW KOHTYP, Hanpumep 70°C.

3)T3_r, PacuyetHas Temnepatypa Ha Bbixoge 2 KoOHTypa, °C - 3apgaetcs
pacydeTHOe 3HayeHue TemnepaTtypbl TEMSIOHOCUTENSA Ha BbIXOAE W3 BTOPOro KOHTypa,
Hanpumep 95°C.

4)Tvso_r, PacyeTHas TemnepaTtypa BHyTp. Bo3ayxa ana CO, °C - 3agaetcsa
pacyeTHOe 3HayeHne TemnepaTtypbl BO3dyxa BHYTPM OTanfMBaeMbiX MOMELLEHUA Npw
NPOEKTUPOBAHUN CUCTEMbI OTONNEeHus, Hanpumep 20, 18, 16 nnun 10°C.

5)Tnv_r, PacyeTHasa TemnepaTtypa HapyXHoro Bo3ayxa, °C - 3agaetcsa pacyetHoe
3HavyeHVe TemnepaTypbl HapY>XHOro BO34yxa, KOTOpoe MPUHUMAaETCs B COOTBETCTBUM CO
CHwul. Hanpumep -26°C.

HdaHHbie no UTI1 npu Hanu4yuu 3a8UCUMO20 [OOK/IOYEHUs1 cucmembl
OmornJIeHusi ¢ NPsIMbIM MPUCcoeOUHeHUeM

[aHHbIA TUN NOAKMIOYEHNA CUCTEMBI OTOMNEHNA npucyTcTByeT B cxemax LITI Ne: 5, 6,
12.

[ns AaHHOro Tuna MNOAKMOYEHUS CUCTEMbl OTOMMEHUS OOMOSMHUTENBHO Heobxoaumo
3aHecTu cnegyrowme gaHHble no LTI Tennoson cetu:

1)T1_r, PacuyeTHas TemnepaTtypa Ha Bxoae 1 KoHTypa, °C - 3agaeTtcsa pacyeTHoe
3HayeHue TemnepaTypbl TENSIOHOCUTENS Ha BXOAE B NepBbIN KOHTYp, Hanpumep 150, 130,
110 nnun 95°C.

2)T2_r, PacueTHasa Temnepartypa Ha Bxoge 2 KOHTypa, °C - 3agaeTcsa pacyeTHoe
3Ha4eHne TeMmnepaTypbl TENSIOHOCUTENS HA BXO4E BO BTOPOM KOHTYP, Hanpumep 70°C.

3)T3_r, PacuyetHas Temnepatypa Ha Bbixoge 2 KoOHTypa, °C - 3apgaetcs
pacyeTHOe 3HayeHue TemnepaTtypbl TEMSIOHOCUTENSA Ha BbIXOAE W3 BTOPOro KOHTYpa,
Hanpumep 95°C.

4)Tvso_r, PacyeTHas TemnepaTtypa BHyTp. Bo3ayxa ana CO, °C - 3apgaetcs
pacyeTHOe 3Ha4yeHWe TemnepaTypbl BO3gyxXa BHYTPU OTannMBaeMblX MOMELLEHUA MNpu

NPOEKTUPOBaHMM CUCTEMBI OTONNEeHnd, Hanpumep 20, 18, 16 unm 10°C.
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5)Tnv_r, PacyeTHasa TemnepaTypa HapyXHoro Bosayxa, °C - 3agaetcsa pacyetHoe
3Ha4yeHne TemnepaTypbl HapY>XHOro BO34yxa, KOTOPOEe NPUHUMAETCS B COOTBETCTBMM CO
CHwul, nanpumep -26°C.

HdaHHbie no LTI npu Hanu4uu He3aeUCUMO20 MPUCOEOUHEHUsI cucmeMbl
omornsieHusi

[aHHbIA TUN NOOKMIOYEHNA CUCTEMBI OTOMNEHNA npucyTcTeyeT B cxemax LTI Ne: 1, 2,
3,15, 16.

[Ans AaHHOro Tuna MNOAKMYEHUA CUCTEMbl OTOMMEHUS OOMOSMHUTENBHO HeobXxoaumo
3aHecTu cnegyrowme gaHHele no LTI Tennoson cetun:

1)T1_r, PacuyeTHas TemnepaTtypa Ha Bxoae 1 KoHTypa, °C - 3agaeTtcsa pacyeTHoe
3HayeHue TemnepaTtypbl TENOHOCUTENS HA BXOAE B NepBbIn KOHTYP, Hanpumep 150, 130,
110 nnun 95°C.

2)T2_r, PacuyeTHasa Temnepartypa Ha Bxoge 2 KOHTypa, °C - 3agaeTcs pacyeTHoe
3Ha4eHne TeMmnepaTypbl TENSIOHOCUTENS HA BXO4E BO BTOPOM KOHTYP, Hanpumep 70°C.

3)T3_r, PacuyetHas Temnepatypa Ha Bbixoge 2 KoHTypa, °C - 3apgaetcs
pacyeTHOe 3Ha4yeHue TemnepaTtypbl TEMSIOHOCUTENSA Ha BbIXOAE W3 BTOPOro KOHTYypa,
Hanpumep 95°C.

4)Hnz_ras, PacnonaraemMblin Hanop BTOPOro KOHTypa, M - 3agaeTcsl pacyeTHoe
3Ha4yeHne pacnonaraemoro Hanopa Bo BTOPOM KOHTYpE.

5)Hnz_obr, Hanop B oGpaTHuKke BTOpPOro KOHTypa, M - 3agaeTca pacyeTHoe
3HayeHue Hanopa B o6oaTtHoM TpybonpoBoae BO BTOPOM KOHType LITT1.

6)T1to_so, PacuyeTtHasa TemnepaTtypa Ha Bbixoge 1 koHTypa, °C - 3apgaetcs
pacyeTHOe 3HayYeHne TeMmnepaTtypbl TENNTOHOCUTENS Ha BbIXO4E U3 NEPBOro KOHTypa.

7)Nsec_so, KonuyectBo cekuun TO Ha CO, wTt - 3agaeTtcs nonb3oBaTenem
KONMMUYECTBO CEKUMN TEMNNIOOOMEHHbIX annapaToB HA CUCTEMY OTOMNEHUs, Hanpumep 1, 2,
3nT.a.

8)Hsec_so, [lotepu Hanopa B 1-u cekuum TO Ha CO, m - 3apgaetcs
nonb3oBaTenieM BeNuYMHa NoTepu Hanopa B O4HOM CeKkuuu TennoobmMeHHOro annapaTta
Ha cuctemy otonneHus, Hanpumep 0.1, 0.2, 0.3 n 1.4.

9)T11_i, WUcn. Temnepatypa Boabl Ha Bxogme 1 KoHTypa, °C - 3apgaetcs
nonb3oBaTenemM Mo pesynbTatam MWCMNbITAHUA, €CNN UCMbITAaHUA He MPOBOAUIIUCE,

3agaeTcd pac4eTHOe 3Ha4YeHne.
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10)T12_i, Ucn. Temnepatypa BoAbl Ha Bbixogae 1 KOHTypa, °C - 3apgaetcs
nonb3oBaTeneM Mo pes3ynbTataMm MWCMNbITAHWUA, €CNN  UCMbITaHUS He MNPOBOAUIUCD,
3a[aeTcs pacyeTHoe 3Ha4YeHue.

11)T21_i, Ucn. Ttemnepatypa BoAabl Ha Bxoae 2 KOHTypa, °C - 3apaetcs
nonb3oBaTeneM Mo pes3ynbTataMm MWCMbITAHWA, €CnNN  UCMbITaHUS He NPOBOAUIUCH,
3a[aeTcs pacyeTHoe 3Ha4YeHue.

12)T22_i, Ucn. Temnepatypa BoAbl Ha BbixoAe 2 KOHTypa, °C - 3apgaetcs
nono3oBaTeneM Mo pes3ynbTataMm MWCMbITAHWA, €CnNN  UCMbITaHUS He NPOBOAWUIUCH,
3a[jaeTcs pacyeTHoe 3Ha4YeHue.

13)G1_i, Ucn. pacxon 1 KoHTypa, T/4 - 3agaeTcs nonb3oBaTesieM Mno pesynbtTaram
NCNbITaHWIA, €CNN UCNbITAHUS HE NPOBOAMNNUCH, 3agaeTcsa paBHbiM 0.

14)G2_i, Ucn. pacxopn 2 KOHTYpa, T/4 - 3agaeTcs nonb3oBaTeniem no pesynbraram
NCNbITAHWUIA, €CNN UCNbITAHWUS HE NPOBOANNUCH, 3aaaeTcs paBHbiM 0.

HaHHbie no YTlnpu Hanu4yuu cucmemMbl 20psiHe20 8000CHab)KeHUst

1. OgHocTyneH4yaTasa cxema ropsiiero BOAOCHabXeHus.

2. [IByxcTyneH4yaTas cxema ropsiiero BOAOCHabXeHus.

lNpu Hanu4uu oOHocmyneH4Yamoli cxembi 'BC

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

[ns pacyeTa gaHHOW CMCTEMbI HEOOXOOUMO 3aHECTU Cneayowmne AaHHbIe:

1)Qgv_sred, PacuyeTtHas cpepHsAs Harpy3ka Ha IBC, lkan/yu - 3apaetcs
nofb3oBaTesieM no NPOEKTHbIM AaHHbIM B [Kan/y. Mpu OTCyTCTBMM MPOEKTHbLIX OaHHbIX
pacyeTHble TEMNNOBbIE HArpy3kn Ha ropsiiee BOAOCHaAOXeHUe MoryT ObiTb onpeaesieHbl no
Konu4yectBy notpebutenen ropsvero BOAOCHAGXEHWA, B COOTBETCTBUM C YKa3aHUAMMU
CHul. Harpy3ka moxeT 6biTb 3agaHa kak B ['kan/4 Tak n B MBT. Kak namMeHnTb eanHuLbI
n3mMepeHuin cmoTpuTe B pasgene Hactponka pacuyeTos.

2)Nsec_niz, KonuyectBo cekumm TO Ha 'BC | ctyneHb, wrt - 3agaeTtcs
KONM4YeCTBO cekLmi TennoobmeHHbix annapatoB Ha MBC | ctyneHn.

3)Ngr_niz, Kon-so napannen. rpynn TO Ha BC | ctyn., wr - 3apgaetcs
KONWYeCTBO napannenbHbIX rpynn TennoobMeHHbIX annapaTtos Ha BC | cTyneHw.

4)Hsec_niz, NMotepu Hanopa B oagHoM cekumun | ctyneHun, m - 3agaeTcsa BennymHa
noTepu Hanopa B OAHOM ceKumnn TennoobMeHHOro annaparTa.

lMonb3oBaTenb caM MOXET 3afaBaTb Ha NoTpebutene ucnbiTaTenNbHble NapameTpbl

(06 wucnbiTatenbHbix napameTpax TO nogpobHeM MOXHO Yy3HaTb B pasgene
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UcnbiTaTenbHble napameTpbl TeNIOOOMEHHOro annaparta) TennooOBMeEHHOro
annapara, 4nsa 3Toro Heo6xo4MMO JONONHUTENBHO 3aMONMHUTL eLle PSA Nonew:

5)T11_i_niz, Ucn. Temnepatypa Ha Bxoae 1 KoHTypa | ctyneHun,’C - 3agaetcs
ncnblTaTenbHaa TemnepaTypa TENSIOHOCUTESNS Ha BXO4e nepBoro KoHTypa, T11, cmoTtpu
PUCYHOK BbliLLE.

6)T12_i_niz, Ucn. TemnepaTtypa Ha Bbixoae 1 koHTypa | ctyneHn,°C - 3agaetcs
ncnbiTatenbHasa TemnepaTtypa TeNSIOHOCUMTENS Ha BbIXO4Ee NEPBOro KOHTypa, T12, cMoTpu
PUCYHOK BbliLLE.

7)T21_i_niz, Acn. Temnepatypa Ha Bxoae 2 KoHtypa | ctyneHun,’C - 3agaetcsa
ncnbiTaTenbHas TemnepaTypa ropsder BoAbl Ha BXOAE BTOPOro KOHTypa, T21, cmoTpwm
PUCYHOK BbiLLE.

8)T22_i_niz, Ucn. TemnepaTtypa Ha Bbixoae 2 KoHTypa | ctyneHm,’C - 3agaeTtcs
ncnblTaTenbHaa TemnepaTtypa ropaden BoAbl Ha BbIXo4e BTOPOro KOHTypa, T22, cmoTpu
PUCYHOK BbiLLE.

9)Q_i_niz, Ucn. TtennoBasa Harpy3ka | cTtyneHu - 3agjaetca wucnblTaTenbHas
TennoBasi Harpy3ka TennooOMEHHOro annaparta Ha CUCTEMY ropsiiero BOAOCHAOGXeHMs.
Harpy3ka moxeT ObiTb 3agaHa kak B [kan/yu Tak m B MBT. Kak nameHntb eguHuubl
N3MepeHnn cMoTpuTe 34€eCb.

10)Kb, banaHcoBbin ko3adcdumumeHt 3akp.'BC - 3HaueHne aTOro nons
ncnonb3yetcsa npu onpegeneHnn 6anaHCoOBOW Harpys3knm B HanagodHOM pacyeTte nns
3akpbiTbix cxem BC. BanaHcoBas Harpyska onpegensieTcsi kak cpegHsas Harpyska BC,
YMHOXeHHasa Ha 6anaHcoBbii KOadhdumumneHT. KoadduumeHT no3BonsieT Mnofb3oBaTento
perynupoBaTtb BENUYMHY Harpys3ku (U pacxoda) Ha KOTOPYH NPOM3BOAUTCS Hanagka.

Ecnn 3HayeHne nonsa He 3agaHO MK camo None B CTPYKTYpe OTCYTCTBYET, pacyeT
GepeT 3HayeHne koapduumneHTa no ymonyanuto: 1.15 gnsa ogHocTyneHyaTon cxemsl, 1.1

ANa OBYXCTyneH4YaTon cMmelaHHon, 1.25 ans AByxcTyneH4aTon nocnegoBaTtesibHON.

lMpu Hanu4uu dsyxcmyneH4Yamol cxembl BC

HaHHas cuctema npucytcteyeT B cxemax LITI Ne: 2, 5, 8, 10, 12, 13, 14, 15.

[nsi pacyeTa gaHHOM CMCTEMbI HEOBXOOUMO 3aHECTU Cneayowme AaHHbIe:

1)Qgv_sred, PacuyeTHas cpepHAs Harpy3ka Ha IBC, Tkan/yu - 3agaetcs
nonb3oBaTenem Mno MPOEKTHbIM AaHHbIM B [kan/y. Mpu OTCYTCTBUM MPOEKTHLIX AAHHbIX
pacyeTHble TEMMOBbIE HArpPy3kn Ha ropsiyee BogocHabXeHne MoryT ObiTb onpeaeneHsl No

KOnn4yecTBy n0Tpe6MTene|71 ropa4ero BOOOCHabXeHns, B COOTBETCTBUM C YKa3aHUAMU
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CHwul. Harpyska moxeT 6bITb 3agaHa kak B [kan/y tak n B8 MBT. Kak nameHntb eanHmnupl
n3mMepeHuin cmoTpuTe B pasgene Hacrtponka pac4yeTos.

2)Nsec_niz, KonnyectBo cekuun TO Ha NBC HMXHAA cTyneHb, WT - 3agaeTcs
KONMMYECTBO CeKUMn TennnoobmeHHbIX annapatoB Ha TBC HWKHEN CTyneHu.

3)Ngr_niz, Kon-Bo napannen. rpynn TO Ha 'BC HMXHAA cTyn., wTt - 3agaetcs
KONMYeCTBO NapannenbHblX rpynn TennoodmeHHbIX annapaTtoB Ha MBC HWxXHeNn cTyneHu.

4)Hsec_niz, NoTtepu Hanopa B OA4HOW CEKUUWU HUXHEW CTyneHu, M - 3agaetcd
BeNnnYMHa NnoTepu Hanopa B OQHON cekuumn TennoobMeHHOro annapaTta HWXHEN CTYMNeHMW.

5)Nsec_verh, KonuyectBo cekuun TO Ha T'BC BepxHAA cTyneHb, WT - 3agaeTcs
KONMYeCTBO CeKLMI TennoobMeHHbIX annapaTtoB Ha BC BepxHen CTyneHu.

6)Ngr_verh, Kon-Bo napannen. rpynn TO Ha 'BC BepxHsis cTyn., WT - 3agaeTcs
KONMYeCTBO NapannenbHbIX rpynn TennoobMeHHbIX annapaTtoB Ha TBC BepxHen cTyneHu.

7)Hsec_verh, NMNoTtepn Hanopa B O4HOWN CEeKLUMUM BepXHEW CTyneHu, M - 3agaeTtcs
BENMYMHa NoTepu Hanopa B OQHON cekuumn TennoobMeHHOro annapaTta BEpXHEN CTYNeHMW.

Monb3oBaTenb caM MOXET 3afaBaTb Ha notpebutene ucnbiTatenbHble NapameTpbl
(06 wucnbiTaTenbHbix napameTpax TO nogpobHEM MOXHO Yy3HaTb B pasgene
UcnbiTaTenbHble napameTpbl TenNJIOOOMEHHOro anmnapara) TennooOBMEHHOro
annapara, 4nsa aToro Heo6xo4MMO AOMNONHUTENBHO 3aMONHUTL eLLe PsA NOoNew:

8)T11_i_niz, Ucn. TemnepaTtypa Ha Bxoae 1 koHTypa | ctyneHu,’C - 3agaetcs
ncnblTaTenbHaa TemnepaTypa TEMNSIOHOCUTESNS Ha BXO4e nepBoro KoHTypa, T11, cmoTtpu
PUCYHOK BbiLLE.

9)T12_i_niz, Ucn. TemnepaTtypa Ha Bbixoae 1 koHTypa | ctyneHn,°C - 3agaetcs
ncnbiTatenbHaa TeMmnepartypa TeNNOHOCUMTENS Ha BbIXO4Ee NEePBOro KOHTypa, T12, cmoTpum
PUCYHOK BbiLLE.

10)T21_i_niz, Ucn. TemnepaTypa Ha Bxoge 2 KoHTypa | ctyneHu,°’C - 3agaetcs
ncnbiTaTenbHaa TemnepaTypa ropsider BoAbl Ha BXOAEe BTOPOro KOHTypa, T21, cmoTpwm
PUCYHOK BbiLLE.

11)T22_i_niz, Ucn. TemnepaTtypa Ha Bbixoge 2 kOoHTypa | ctyneHn,°C - 3agaetcs
ucnblTaTenbHas TemMnepartypa ropsyen BoAbl Ha BbIXxo4e BTOPOro KOHTypa, 122, cMoTpu
PUCYHOK BbiLLE.

12)Q_i_niz, WUcn. TennoBasa Harpy3ka | ctyneHu - 3agjaeTtcsa wucnbliTatenbHas
TennoBasd Harpyska TennioobMeHHOro annapata Ha CUCTEMY ropsiyero BOLOCHabGXeHus.
Harpy3ka moxeT ObiTb 3agaHa kak B [kan/yu Tak m B MBT. Kak nameHntb eguHuubl

MsmepeHmﬁ CMOTpUTE 34€ecChb.
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13)T11_i_verh, Ucn. TemnepaTtypa Ha Bxoae 1 koHTypa Il ctyneHn,’C - 3agaeTtcs
ucnblTaTenbHas Temnepartypa TensoHOCUTENS Ha BXode NepBOro KoHTypa, T11, cmoTpu
PUCYHOK BbiLLE.

14)T12_i_verh, WUcn. TtemnepaTtypa Ha Bbixoge 1 koHtypa Il ctynenn,°C -
3agaeTca ucnblTaTenbHas Temnepatypa TensoHOCUTENS Ha BbIXO4Ee MepBOro KOHTYpa,
T12, CMOTPU PUCYHOK BbILLIE.

15)T21_i_verh, Ucn. Temnepatypa Ha Bxoae 2 koHTypa |l ctyneHn,’C - 3agaeTcs
ncnblTaTenbHaa Temnepartypa ropsyen BoAbl Ha BXOAe BTOPOro KOHTypa, T21, cmoTpu
PUCYHOK BbiLLE.

16)T22_i_verh, WUcn. TemnepaTtypa Ha Bbixoge 2 koHtypa |l ctyneHn,°C -
3afaeTca ucnblTaTenbHas TemnepaTypa ropsaven Boabl Ha BbIXo4e BTOPOro KOHTypa, 122,
CMOTPU PUCYHOK BbiLLE.

17)Q_i_verh, Ucn. TennoBasa Harpy3ka Il ctyneHn - 3agaetca ucnbiTatenbHas
TennoBad Harpyska TenfnoobMeHHoro annapata |l cTyneHun Ha cuctemy ropsadero
BoOoCHabxeHusi. Harpyska moxeT bbITb 3aaHa kak B [kan/y tak u B MBT. Kak n3aMeHuTb
eaNHNLbI U3BMEPEHUN CMOTpUTE B pa3aene HacTtpomnka pacyeTos.

18)Kb, BbanaHcoBbin ko3adcmumeHTt 3akp.'BC - 3HaueHne a3TOro nons
ncnonb3yetcsa npu onpegeneHnn 6anaHCOBOW Harpysknm B HanagodHOM pacyeTte Ons
3akpbITbix cxem BC. banaHcoBas Harpyska onpegenseTcs Kak cpegHas Harpyska BC,
YMHOX€EHHasA Ha 6anaHcoBbii KoadhdmumeHT. KoaddurumMeHT no3BonseT Nonb3oBaTesnto
perynupoBaTtb BENMYMHY Harpy3ku (U pacxoa) Ha KOTOPYH NPOU3BOAUTCA Hanagka.

Ecnu 3HayeHne nonst He 3a4aHo UM camo nosie B CTPYKTYpe OTCYTCTBYET, pacyeT bepeT
3HayeHne koaduumeHTa no ymondaHuio: 1.15 gna ogHoctyneHdaTon cxembl, 1.1 ang
ABYXCTYNeH4YaTon cMeLlaHHomn, 1.25 ons OByXCTyneH4yaTon nocrenosaTesibHON.

Mo 0606uweHHLIM Nompebumernsim:

O600WeHHbIN  noTpebuTenb  ucnonb3yeTca  Ans  pacdeTa  MarucTpanbHbIX
TpybonpoBoaoB, NPW OTCYTCTBUM AaHHbIX MO BHYTPUKBaPTaribHbIM CETSM, N0 NOTpeduTenam.

1)N_schem, Cnocob 3agaHunsa Harpyskm - ykasbiBaeTcs cnocob 3agaHnsa Harpysku Ha

0606LeHHOM noTpebuTene, Ans 3Toro BCTaTb HA COOTBETCTBYHOLLYIO CTPOKY U HaXaTb Ha

KHOMKY |, B BbiMaBLLUEeM MeHI0 BbiGpaTh Heobxoaumoe: 1 cnocob - 3aaaeTcs pacxodoM, 2
cnocob - 3agaeTcs CONPOTUBMEHNEM.

Mpu nepBomM cnocobe 3aaaHNA Harpy3Ku:

2)Gpod, Uwupkynupytowmn pacxoa, T/4 - 3agaeTcs CymMMapHbiM — pacxof
TennoHocuTens B nogawLliem Tpybonposoae.
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3)Kso, KoahdpuuMeHT UM3MEHEHUA UuMpKynupylowero pacxoga - 3agaeTtcs
KO3(h(PMLMEHT N3MEHEHNST LIMPKYNNPYIOLLEro pacxoda. Hanpmumep, npy 3Ha4YeHnn gaHHOro
nons 1.1, 3HadeHune nons Gpod, Lmpkynupytowmin pacxoa 6yaet ysenmyeHo Ha 10%.

4)Gu_r, Pacxoq Ha OTKpbITbi Bogopasbop, T/4 - 3agaetca pacxoq TennoHocuTens
Ha OTKPbITbIN Bogopasbop cucTeMbl ropsvero BogocHabxeHuns. B gaHHOM none Takxke
MOXHO 3a4aTb BEMMYMHY pacxoa, YYnTbIBAKOLEro YTEeYKM.

5)Kgv, KoahdpuumneHT un3MeHeHnss pacxoga Ha Bopopasbop - 3apaetcs
KO3 PUUMEHT UM3MEHEHNA pacxoda Ha OTKpPbITbIi BOAOPa3bop CUCTEMbI TOPSYEro
BoOoCHabxeHus. Hanpumep, npu 3HayeHun paHHoro nons 1.2, 3HayeHue nons Gu_r,
Pacxopg Ha oTkpbITbI Bogopasbop 6yaet ysenuueHo Ha 20%.

6)Beta, [lona Bogopasbopa u3 nogatowiero Tp-ga - 3agaetcsa gona otbéopa Boabl U3
nogatwowiero  TpybornpoBoga npyv  OTKPbITOM  Bogopa3bope CUCTEMbl  ropsayero
BoOoCHabxeHus. Hanpumep npu 3HavyeHun gadHoro nons O - Becb oTOOp BOoAbl GyaeT
nponcxoauTb M3 obpartHoro Tpybonposoaa, npu 3HadeHun 0.5 - nonosBuHa Boabl Byaer
oTOMpaTbCA U3 NoAaroLLero, a NosIoBUHaA 13 obpaTtHoro TpybonpoBoaOB.

7)H, Tpebyembin Hanop, M - 3agaetca Tpebyembin Hanop Ha 0O6OOGLLEHHOM
notpeburene.

Mpu BTOpOM cnocobe 3agaHuA Harpy3Ku:

Sr, PacuetHoe 0606LleHHOe conpoTuBrieHne - 3agaeTca pacyeTHoe oboOLeHHoe Co-
npoTtueneHme 0606LLeHHOro NoTpedbuTens, HaNpUMep KeapTana.

H, Tpebyembin Hanop, M - 3agaeTtcs Tpebyemblii Hanop Ha 0606l EeHHOM noTpeduTene.

Mo yyacmkam mensoeoli cemu:

1)L, AnuHa y4yacTka, M - 3aaeTca AfMHa ydacTka TpybonpoBoga B niiaHe ¢ y4eToMm
AnuHbl  [1-06pasHbix  komneHcatopoB. [lone [nuHa y4Yacmka MOXHO 3anofiHUTL

aBTOMaTU4eCKMn Onda BCEX Yy4YaCTKOB TENMoBOM CeTn, Ans 3Toro HYXHO: HaXaTb KHOIKY

TennorngpaBnunyeckune pacyeTtbl . BeibpaTtb crnon TennoBon ceTn U3 cnucka, Haxkae
kHonky Cnown... lNMepentn Ha 3aknagky Cepeuc. Haxatb KHOMKY [ANWHbI y4acTKOB C
KapTbl. [Iporpamma CHUMET ANUHbI Y4aCTKOB C HAHECEHHOW Ha KapTy pac4yeTHON CXeMbI B
COOTBETCTBUM C MacwTabom u 3anuweT AaHHble B 6a3y AaHHbIX MO yvacTkam. [nuHbl
Yy4aCTKOB MOXHO Onpefensitb kak C y4eToM Tak M 6e3 ydyeTa reogesanmyeckmx OTMETOK
HayanbHOro M KOHe4Horo ysna. [pu 3anycke onepauun aBTOMaTUYeCcKoro onpeneneHus

ANVH Y4acTKOB Mnorb3oBaTento byaeT npeanoXeHo BbiopaTk cnocob onpeaeneHust AnnHbI.
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Teplo |

® HuWTHIESTE FEMESHYECK ME OTHETKM NEH BEIMHCNEHUM AAHH Y4aCTROE !

Her | OrreHa |

2)Dpod, BHyTpeHHM AuMameTp nogawliero Tpyoéonposoaa, M - 3agaeTcd B
MeTpax BHYTPEHHWA AnameTp nogatowiero Tpybonposoaa, Hanpumep 0.05 , 0.1, 0.15 m.
TexHu4eckne xapakTepuCTUKN cTanbHbIX TPYOONPOBOAOB AN1S TENNOBOW CEeTU NpUBEAEHbI
B Tabnuue lMpunoxeHns 2.

3)Dobr, BHyTpeHHUX AunameTp obpaTHoro TpybonpoBoga, M - 3ajaeTca B
MeTpax BHYTPEHHMI auameTp obpaTtHoro Tpybonposoga, Hanpumep 0.05 , 0.1, 0.15 m.
TexHu4eckne xapakTepuCTUKN cTanbHbIX TPYOONPOBOAOB ANA TENNOBOW CETU NpUBEAEHbI
B Tabnuue lMNMpunoxeHna 2.

4)Ke_pod, LlepoxoBaTtocTb nopatwuwero TpybonpoBoaa, MM - 3ajaetcs
KO3 PULMEHT LLEPOXOBATOCTM nogatowiero Tpydonposoaa, Hanpumep 0.5, 1, 2 mm. [Ina
HOBbIX CTalbHbIX TPY6 KO3(PPULMEHT LLEPOXOBATOCTM MPUHMMAETCA B COOTBETCTBUMU CO
CHwIT 0.5 mm.

5)Ke_obr, LlepoxoBaTocTb oO6paTHOro TpybonpoBoaa, MM - 3agaeTcs
KO3 UMUMEHT LepoxoBaTocTn obpaTtHoro Tpybonposoaa, Hanpumep 0.5, 1, 2 mm. [nsa
HOBbIX CTanbHbIX TPYO KO3(PPULMEHT LLEPOXOBATOCTM NMPUHMMAETCA B COOTBETCTBUMU CO
CHwIT 0.5 mm.

6)Zarost_pod, 3apactaHve nogarwuwero Tpybonposoga, MM - 3agaeTcs
nonb3oBaTenieM BenunyMHa 3apocTaHusa nogatowiero Tpybonposoaa, Hanpumep 5, 10, 15
MM. 3apoctaHve TpybonpoBoga NPMBOAUT K YMEHbLUEHUIO BHYTPEHHEro AvameTpa
TpybonpoBoga 1 pe3komy yBENNYEHUIO rnapaBnyecKnx notepb.

7)Zarost_obr, 3apactaHve obpaTtHoro TpybonpoBoga, MM - 3apgaeTtcs
nonb3oBaTeNieM BENMYMHA 3apocTaHus obpaTHoro Tpybonpoeoga, Hanpumep 5, 10, 15
MM. 3apoctaHve TpybonpoBoga NPUBOAUT K YMEHbLUEHUIO BHYTPEHHEro AvameTpa
TpybonpoBoga 1 pe3komy yBENUYEHUIO rnapaBnYecKknx noTepb.

8)Zpod, Cymma KO3(®. MeCTHbIX COMpPOTUBMEHMM MNOA. Tp-Aa - 3agjaetcs cymma
KO3 PMLUMEHTOB MECTHbIX CONPOTUBIIEHM nogatoLlero Tpybonposoaa, Hanpumep 2, 4, 8,
12 n 1.4. 3HayeHnsa Ko3I(PPMUMEHTOB MECTHbIX CONPOTUBMEHUA NpuBeAeHbl B Tabnuue

MpunoxeHna 3. Takke, cyMMy KO3(PPULUNEHTOB MECTHbIX COMPOTUBIEHUN MOXHO 3a4aTb
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crneayoLwmmM cnocobom: BcTaTb Ha none MecTHble CONpPOTUBEHUS NOA.TP-4a U B NpaBoW

HYaCTu CTPOKN HaXXaTb KHOIMKY O630p B, noAaBUTCA crefyrowiee OKHO.

Ko3hduume THbI MECTHDIX CONPOTUBAEHKA ) _XJ

MecTHOS ConpoTHBASHKE ] Koad... | Konuy...
JagBukka 05 2
BeHTune ¢ KockiM WnUHaUNEM 05
BeHTUNE ¢ BEPTURANEHEIM WNHHAHASM 6.0
D6paTHEIM KNanaH HopMansHbIE 7.0
DApatHblit knanaH '3axnonka' 3.0
KpaH npoxogHol 20
KomMneHcaTop ogHONUHZ0BEIN 683 pYGaLKK 1.0
KoMneHearop 0aHOAMHS0BRIM © pYGaLWKOR 0.1
KoMneHeaTop canbHUKoBbLINA 0.3
Komnencarop N-o6pasHeii 28 E
Oteon, rHyTei nog yraom 30°, co cknagkamu R = 3d 08
Oteca, rHyTeR nog yraom 90°, co ckaagkamu R = 4d 05
Oreoa, royTer noa yraom 90°, raaakuid A = 1d 1.0
Dreoa. rHyTeid noa yraom 30°, raaakuid B = 3d 05
Otsoa. rHyTeit nog yraom 80°, raaakwii R = 4d 03
OTeog ceapHOi 0AHOWOEHLIA Nog yraom 30° 02
OTEOQ CEaPHOM OAHOWOBHLIN Nog Yyraom 45° 0.3
DTe0a ceEapHOM oaHOWOBHBLIE Noa yraom B0° 0.7 1
OTeon ceapHoi ABYXWOBHENA Nod yraor 30° 1.2
OTe0og ceapHOi TPEXWOBHBIA Nog yraor 30° 1.8
TPOMHUE NPY CAMAHUW NOTOKS Ha NPOXOLE 1.2
T pORHUE NPY CAHAHWK NOTOKE Ha OTBETENEHWH 1.8
T poifiHKE NPW PasBETBASHMM NOTOKa Ha Npoxoae 1.0
T poiHWK MPY PasBETBARHMM NOTOKa HA OTBETEEHMA 15 1
T poliHUK NPY BCTPEYHOM NOTOKE 30
BHeszanHoe paciumpeqye 1.0
BHesanHoe cykeHue 05
[paszesuk 100
Mpouve 0o 0.0

oK I Ormera Cymma (116

PucyHok 8.4 - KoachuumeHTbl MeCTHBLIX CONPOTUBNEHUI 06paTHOro Tpyoonposoaa

B pHOaHHOM oOkHe npegnaraeTcA  ykasaTb  KOMMYECTBO  Pa3fiUYHbIX  MECTHbIX
conpotmerieHnn B crtonbue Konuuyectso. [lMporpamma npocyMmmupyet KoaduuMeHTbl n
3anueT UToroeoe 3HadeHue B nosne Cymma Koddd. MECTHbIX COMPOTUBIIEHN.

B cnyyae ecnu cymma Koa(p(PUUMEHTOM MECTHbIX COMPOTMBIIEHUW MoJaroLwero
TpybonpoBoga Heu3BeCTHa, 3afanTe ee paBHbIM Hyno. B aTom crnyyae nonb3oBatenb
MOXET yBenuuYuUTb OENCTBUTENbHYO ANMHY TpybonpoBoaa AobaBneHnem 3KBMBANEHTHON

OJTNHbI, xapaKTepmsyrou_l,eVl noTtepmn B MECTHbIX COMNMpPOTUBIIEHUAX. B oaTtom cny4ae
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HeoOxoaumo 3agaTb 3HadeHue nonst Kz _pod, KoapdunumeHT MecTHOro conpoTUBMEHUS
nog. Tp-Aa.

9)Zobr, Cymma KO3(. MECTHbIX CONpPOTUBNEHWMA 0Op. Tp-Aa - 3agaetca cymma
KO3 PULMEHTOB MECTHbLIX CONPOTUBNEHUN obpaTHoro Tpybonposoaa, Hanpuwvep 2, 4, 8,
12 n 1.4. 3HayeHnss KOIPULMEHTOB MECTHbBIX COMPOTUBNEHUN MPUBEAEHbI B Tabnuue
MpunoxeHuna 3 . Takke, cyMMy KOIPULMEHTOB MECTHbIX COMPOTUBIIEHNA MOXHO 3a4aTb

crieqytoLMmM crnocobom: BcTaTb Ha none MecTHble conpoTMBReHMs obp.Tp-A4a 1 B NpaBoi

YacTu CTPOKKU HaxaTb kHonky O63op EL nosBUTCS OKHO (PucyHok 7.4.).

B paHHOM OkHe npegnaraeTcs ykasaTb KOMUYECTBO PasfUYHbIX  MECTHbIX
conpoTtuBnennn B cronbue KonnyectBo. [porpamma npocyMmupyeT Ko3pULMEHTbI 1
3anuwieT UToroBoe 3HayeHune B rnorne Cymma Koad. MECTHbIX CONMPOTUBIIEHUN.

B cnyyae ecnn cymma KOI(PMULMEHTOM MECTHbIX COMPOTUBIEHUA OBpaTHOro
TpybonpoBoada Heu3BecTHa, 3afjanTe ee paBHbIM HyMno. B aTOM cnyvae nosnb3oBaTerb
MOXeT yBenuuuTb OEeNCTBUTENbHYIO ANMHY TpybonpoBoaa gobaBneHMemM aKBuBasieHTHOM
ONWHBI, XapaKkTepusylollen MnoTepu B MeCTHbIX CcOonpoTuBneHusx. B atom cnyvae
HeobxoaumMo 3agatb 3HadeHue nonda Kz pod, KoadpdpuumeHT MecTHOro conpoTuBrEHNS
obp. Tp-aa.

10)Kz_pod, KoachpmumneHT MecTHOro conpoTmMBreHna nogawwero Tpybonposoga -
3apaetca k03a(pULMEHT MECTHOro CONpoOTUBAEHUS Ons nojawwero Tpybonposoaa,
Hanpumep 1. 1 nnu 1.2. B 3ToM cnyyae gencreuTenbHasl AnvMHa yyactka TpybonpoBoaa
oypet yBenuyeHa Ha 10 wmnu 20 % cooTBeTCTBEHHO. Ecnn koapUUMEHT MECTHOro
COMpOTMBNEHUA [Ons  nogawuwero Tpybonposoga 6ygetr 3agaH paBHbiM 1.0, TO
AencTBUTENbHAA AnNuHa nogatowero Tpybonposona ysenuyeHa He 6yaeT. B atom cny4dae
Heob6xoauMo 3agath 3HadYeHue Zpod.

11)Kz_obr, KoacdumumnmeHT MecTHOro conpoTtuerieHnsa obpaTtHoro TpybonpoBoaa -
3apaetca KOAI(P(PUUMEHT MECTHOro COMpOTMBMEHUA Ans obpaTHoro Tpybonposoaa,
Hanpumep 1.1 nnn 1.2. B 3aTOM cnyyae gencTBuTenbHas AnvHa yvacTtka TpybonpoBoaa
O6ypet ysenuyeHa Ha 10 wnm 20 % cooTBeTCcTBEHHO. Ecnu koadpdumumeHT mecTHoro
conpotmeBneHus ansa obpaTHoro TpybonpoBoga 6Oygetr 3agaH paBHbiM 1.0, TO
AencteuTenbHas onvHa obpatHoro Tpybonposoaa yeBenunyeHa He BygeT. B atom cnyyae
HeobxoaMMo 3aaaTb 3HadeHue Zobr.

llpu Hanu4Yuu HacocHoU cmaHyuu:
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Mpn ykasaHuM MapkM Hacoca Ha nogawowem wunn obpaTHom Tpybonposoaax,
3HayeHus nonen Hpod 1 Hobr yunTtbiBaTbCA He ByayT.

1)Hpod, Hanop Hacoca Ha nopgawwem Tpyb6onpoBoae, M - 3agaeTcs
nonb3oBaTefieM Hanop pasBMBaeMbli HAacoCOM Ha nojawwem Tpybonposoge. Ecnu
Hacoc MNOBbILIAET Hamnop, TO 3Ha4YeHWe 3anucbiBaeTCs CO 3HAKOM MSIHOC, eCrnv NOHWXKaeT
Hanop, To cO 3HakoMm MuHyc, Hanpumep 30 nnu -40 MeTpoB.

2)Hobr, Hanop Hacoca Ha oOpaTtHoOM TpyGonpoBoge, M - 3ajaeTcs
nonb3oBaTeneM Hamnop pasBMBaeMblii HAcocoM Ha obpaTHom Tpybonposoae. Ecnun Hacoc
NOBbILWAET Harnop, TO 3Ha4YeHWe 3anucbiBaeTCs CO 3HAKOM MNIIOC, CnN MOHWXaeT Hanop,
TO CO 3HaKOM MUHYc, Hanpumep 30 unn -40 meTpos.

3)Mark_pod, Mapka Hacoca Ha nogatwLem TpybonpoBoae - YKasbiBaeTcsl Mapka
YCTaAHOBMEHHOro Hacoca Ha nogatowem Tpybonposoge. [ns ykasaHua Mapkum Hacoca

HeoOX0AMMO B OKHE CEMaHTMYECKON MHAOPMaLMM BCTaTb Ha Mnosie BBoAa AaHHbIX CTPOKM

"Mapka Hacoca Ha nopgawwem" n HaxaTb kHonky O630p E B nosiBuBLIEMCS
CrnpaBOYHMKE HACOCOB BCTaTb Ha CTPOKY C TpebyeMbiM HaCcOCOM U HaxaTb KHOMKY Bbioop.
MogpobHoe onncaHme cnpaBoYHMKa MO HacocaM MOXHO paccMOTpeTb B [punoxeHun 7.
4)Mark_obr, Mapka Hacoca Ha obGpaTHOM TpybonpoBoae - YKasbiBaeTCA Mapka
yCTaHOBMEHHOro Hacoca Ha obpaTHoM TpybonpoBoge. [nA ykasaHuMst Mapku Hacoca

HeoOX0AMMO B OKHE CEMaHTMYECKON MHAOPMaLMM BCTaTb Ha Mnorie BBoAa AaHHbIX CTPOKM

"Mapka Hacoca Ha oGpaTHOM" Ku HaxaTb KHOMNKy O630p EL B nossuBLLEMCS
CrpaBOYHMKE HACOCOB BCTaTb Ha CTPOKY C TpebyeMbiM HacoOCOM M HaxaTb KHOMKY BbIoop.
MogpobHoe onncaHme cnpaBoYHMKA MO HAacocaM MOXHO paccMOTpeTb B [punoxeHun 7.

lMpu Hanu4uu dpoccenupyroWux y3/108:

1.Bbluncnaemas gpoccenbHaga wanba

1)Dbp_pod/Dbp_obr, AunameTp 6annaca Ha nogarowwem/obpatHomMm Tpybonposoge, M
- 3apaeTcs nonb3oBatenem guameTp Oannaca nopatowero/obpatHoro Tpybonposoaa,
Hanpumep 0.05, 0.1 u T.4. MeTpoB.

2)Lbp_pod/Lbp_obr, inuHa 6annaca Ha nogarowem/obpaTtHoM TpybonpoBoae,
M -3agaeTtca anuHa 6annaca Ha nogatowem/obpaTtHoMm Tpybonposoae, Hanpumep 5, 8 n
T.4. METPOB.

3)Zbp_pod/Zbp_obr, Cymma ko03chPULUNEHTOB MECTHbIX COMNPOTUBIIEHMA Ha
6amnace nopawlero/obpaTtHoro Tpyoonposoga - 3agaeTcs cymma KO3adhdPULMEHTOB

MECTHbIX COMPOTMBIEHUI Ha Bainace nopatoulero/obpaTHoro TpybGonpoBoaa, Hanpumep
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4, 8 n 1.0. 3Ha4YeHUs KOI(PDUUMEHTOB MECTHbIX CONPOTUBIIEHNA NPpUBEAEHbI B Tabnuue
MpunoxeHna 3.

4)Ke_bp, LWlepoxoBaTtocTb Gamnaca, MM - 3agaeTcsa LiepoxoBaTocTb Gamnaca,
Hanpumep 0.5, 1, 2, 3 M T.0. MM.

5)Hzapas, 3anac Hanopa,m - 3agaeTcs Nonb3oBaTenemM 3anac Hanopa Ha Lanbe,
Hanpume 1, 2 U T.4. METPOB.

2.YcTaHaBnuBaemas gpoccernbHas warnba

1)Dbp_pod/Dbp_obr, OuameTp 6annaca Ha nogatowwem/obpaTtHom Tpybonposoae, M
-3agaetca nonb3oBatenem auvameTtp 6amnaca nogatoulero/obpaTtHoro Tpybonposoaa,
Hanpumep 0.05, 0.1 u T.4. MeTpoB.

2)Lbp_pod/Lbp_obr, AnuHa 6annaca noaatowero/o6paTtHoro Tpybonposoaa, m
- 3apgaeTtca gnuHa 6annaca Ha nogatowem/obpatHom TpybonpoBoae, Hanpumep 5, 8 n
T.4. METPOB.

3)Zbp_pod/Zbp_obr, Cymma KO3(hMLMEHTOB MECTHbIX COMPOTUBIMIEHUN Ha
6annace nopatwuwero/obpaTtHoro Tpyoonposoaa - 3agaeTcsd cymma KOIhPULUMEHTOB
MECTHbIX COMNPOTMBEHNA Ha BGannace nogawwero/obpaTHoro Tpybonposoaa, Hanpumep
4, 8 n 1.4. 3HayeHnss KO3 PUUNEHTOB MECTHLIX COMPOTUBIEHUIN NpUBEAEHDbI B Tabnuue
MpunoxeHna 3.

4)Ke_bp, LlepoxoBaTocTb 6amnaca, mm - 3agaeTtcd wepoxoBaTocTb Hannaca,
Hanpumep 0.5, 1,2, 3 M T.0. MM.

5)Dshb_pod/Dshb_obr, luametp wambbl Ha 6amMnace nopawlero/o6paTHoro
TpybonpoBoaa, MM - 3agaeTcs nonb3oBaTenemM guameTp YCTaHOBMEHHOW Lwanbbl Ha
Barnace nogatowero/obpatHoro Tpybonposoaa. [ns BblY4MCNAEMON OPOCCENbHOM Wanbbl
3Ha4eHWe AaHHOro Nnons onpeaenseTca B pesynbTaTte BbIMNOMHEHWUS Hanago4yHON 3aauu.

6)Nshb_pod/Nshb_obr, KonuyectBo wanb Ha 6annace nogarwuero/obparHoro
Tpyb6onpoBoaa, Wt - 3agaetca nonb3oBaTesieM KONMMYeCTBO YCTAHOBMEHHbIX Wanb Ha
Barnnace nogatowero/obpatHoro Tpybonposoaa. [ns BblY4MCNAEMON OPOCCENbHOM Wanbbl
3Ha4eHVe AaHHOro Nnons onpenenseTcs B pe3ynbrate BbINONIHEHNS HanaaovyHOM 3a4auu.

3.Perynsatop gaenenus (perynupoBaHue rno pacrnonaraeMomy Hanopy)

1)H, Perynupyembin napameTp Hanop, M (pacxopn, T/4) - 3agaetca 3HayeHue
perynmpyemoro pacnonaraeMmoro Hanopa, Hanpumep 10, 20, 40 meTpos.

2)Kreg, Koad. nponyckHom cnocobHocTn - 3agaetca 3HayeHne koadduumeHTa
NPOMYCKHOM CNocoBHOCTM perynsitopa (Mo nacnopTHbIM AaHHbIM YCTPONCTBA).

4.PerynaTtop gaBneHus (perynupoBaHve AaBneHns B nodatolem TpyGonpoBoae)
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1)H, Perynupyembin napameTp Hanop, M (pacxopn, T/4) - 3agaetcs 3HayeHue
perynupyemMoro [faereHus B nogatowemMm TpybonpoBodge C Y4YEeTOM reode3nyeckomn
OTMETKM.

2)Kreg, Koadh. nponyckHon cnocobHocTu - 3agaeTtca 3HavyeHue koadpdpuumeHTa
NPONYCKHOM CNOCOBHOCTM perynsatopa (No NacnopTHbIM AaHHBbIM YCTPONCTBA).

5.Perynsatop gaenenus (perynupoBaHvne aasneHust B obpaTHoMm TpybonpoBoae)

1)H, Perynupyembin napameTp Hanop, M (pacxopg, T/4) - 3agaetcs 3HayeHue
perynupyemoro gaBsneHuns B obpaTtHoM TpybonpoBoge € y4eTOM reoie3anyeckon OTMETKMN.

2)Kreg, Koadh. nponyckHon cnocobHocTu - 3agaeTtca 3HavyeHue koadpdpuumeHTa
NPOMYCKHOM CNocoBHOCTM perynsitopa (Mo NnacnopTHbIM AaHHbIM YCTPONCTBA).

6.Perynstop pacxoga B nogatowiem Tpybonposoae

1)H, Perynupyembin napameTp Hanop, M (pacxopg, T/4) - 3agaetca 3HayeHue
perynmpyemoro pacxoga Boabl B nogatowem Tpydbonposoae, Hanpumep 20, 50, 100 /4.

2)Kreg, Koadh. nponyckHon cnocobHocTn - 3ajaeTca 3HayeHne koadpduumeHTa
NPONYyCKHOM cNocoBHOCTU perynsatopa (No NacnopTHbIM AaHHBIM YCTPOWCTBA).

7.PerynaTtop pacxoga B obpaTtHom TpybonpoBoae

1)H, Perynupyembin napameTp Hanop, M (pacxopg, T/4) - 3agaetca 3HayeHue
perynmpyemoro pacxoga oAbl B obpaTHoM Tpybonposoae, Hanpumep 20, 50, 100 /4.

2)Kreg, Koadh. nponyckHon cnocobHocTn - 3agaeTca 3HayeHne koadduumeHTa
NPONYyCKHOM CNocoBHOCTM perynsatopa (No NacnopTHbIM AaHHBbIM YCTPONCTBA).

[na Hanapoy4Horo pac4yeta ¢ y4eTOM TENNOBbLIX NOTEPb

B 3aBucumocTM OT BMAa NpOBOAMMOro pacdeTa, HeobXoAMMO 3aHEeCTU [OaHHble
OOMNOJIHUTENbHO K TEM,KOTOpble AOSMKHbI ObiTb BBeAeHbl ANns pacdeTa 6e3 y4yeTta
TennoBbIX NOTEPb.

TennoBble NOTEPU MOXHO paccunTaTb ABYMSA cnocobamu:

a)rno HopmaTtumBeawm;

6)no hakTU4ecKomMy COCTOSHUIO N30MsLMK TPYOOonpoBOAOB.

Pacyem HopmMamueHbIX mensio8bix nomepb

[ns npoBegeHus pacyeTa TENsoBbIX NOTEPb MO HOpMaTMBam HeOBXOAMMO 3aHecTu
criegyolime AaHHble:

Mo NCTOYHUKY TennnoBOMn CeTU:

1)Tsg_pod, CpepgHerogoBas Temnepatypa B nog. Tp-ge, °C. - 3apaetcs

BENUYMHa cpeaHeroqoBoi TeMnepaTypbl B nogatllem Tpybonposoae.
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2)Tsg_obr, CpegHeronoBasa Temnepartypa B obp. Tp-ae, °C. - 3agaeTcs BennumHa
cpeaHerogoBon TemnepaTypbl B 06paTtHOM TpybonpoBoae.

3)Tsg_grunt, CpegHerognoBasa Temnepartypa rpyHrta, °C. - 3agaetca BenuyvHa
cpeaHerofoBOM TemMnepaTypbl rpyHTa.

4)Tsg_nv, CpeaHerogoBas Temnepatypa HapyXHoro Bosayxa, °C. - 3apaetcs
BENMYMHa CpeaHeroaoBor TeMmnepaTypbl HAPY>KHOMO BO3AyXa.

5)Tsg_podval, CpeaoHerogoBasi Temnepatypa Bo3gayxa B noaBanax, °C. -
3agaeTca BenuyMHa cpeaHeroqoBon TemnepaTypbl BO3ayxa B noaBax.

6)Tgrunt, Tekywasa Temnepartypa rpyHrta, °C. - 3agaetca BenuuMHa TeKyLlen
TemnepaTypbl rpyHTa.

7)Tpodval, Tekywas Temnepatypa Bo3ayxa B nogaBanax, °C. - 3apaetcs
BENUYMHA TeKyLLEen TemnepaTypbl BO3ayxa B nogsarnax.

8)Period, Yucno 4yacoB paboTbl cuctembl TensnocHabxeHuma B rog (1 - 2) -
3apgaeTtca uncno vacoB paboTbl CUCTEMbI TennocHabXeHnst B rog, Ans 3TOro BCTaTb Ha
COOTBETCTBYIOLLYKO CTPOKY W HaxaTb Ha KHOMKY »|, B BbinaBweM MeHI BblbpaTb
Heobxoaumoe 3HaudeHue: meHee 5000 4acoB paboTbl cMCTEMbl TennocHabxeHus B roa
nnun 6onee 5000 yacos.

Mo yyacTkam TennoBoOM ceTu:

1)Proklad, Bua npoknagku tennoBou ceTtu - 3agaetcsa BWUA NPOKMaaKM yvacTka
TpybonpoBoga, Ans 3Toro BCTaTb Ha COOTBETCTBYHOLLYIO CTPOKY M HaXaTb Ha KHOMKY », B
BbiNaBLleM MeHI0 BblIbpaTb HeOOXoaMMoe: Haa3eMHasa NPOKIaaKka, KaHanbHas npoknagka,
GeckaHanbHaga nNpoknagka, nogsanbHas Npoknagka.

2)Kpoprav, lMonpaBo4YHbIK KO3(PPMLUMEHT HA HOPMbI TENNOBbLIX MNOTEPb -
3apjaeTca nomnb3oBaTenieM MNO  pe3ynbTaTtaMm  TEMNEepaTypHbIX UCMbITAHUW, €ecnu
TemnepaTypHbl€ MUCMbITAHUS HE MPOBOAMINCL, MOMPABOYHbLIA KOIPEPUUMEHT HA HOPMBbI
TennoBbIX NOTEPb NPUHUMaeTca paBHbiM 1.0

3)Norma, HopmatuBHble notepu B TennoBou cetn (1 - 3) - [Nonb3oBatenem
yKa3blBaeTCA HOPMaTuB, HA OCHOBE KOTOpPOro OyaeT Mpou3BOAUTLCA pacyeT, Ans 3TOoro
BCTaTb Ha COOTBETCTBYIOLLYIO CTPOKY WU HaXaTb Ha KHOMKY », B BbiMNaBLUEM MEH0 BblIOpaTb
HeobxoguMoe: HOopMUpyeMble MoTepu onpegenawTcs no  Hopmam 1959  ropa,
HOpMUpYeMble MNOTepu onpegenstTca no Hopmam 1988 roga, HopMuMpyemble MoTepu
onpegenstTca no Hopmam 1997 roga.

Pacyem mennoebix nomepb Mo ¢haKkmMu4ecKoOMy COCMOSIHUIO U3054uu
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[ns npoBedeHuss pacyeTa C TennoBbIX MOTepb MO hakTUY4ECKOMY COCTOSIHUIO

n3onsaumm HeobxoaMMo 3aHecTun cnegywuime AaHHbIe:

Mo NCTOYHUKY TennoBOMN CeTU:

1)Tsg_pod, CpeanHerogoBas TemnepaTtypa B noa. Tp-Ae, °C. - 3apaetcs
BeNnMYMHa cpeaHero4oBor TeMmnepaTypbl B nogatoem TpybonpoBoae.

2)Tsg_obr, CpegHerogoBasa Temnepartypa B obp. Tp-ge, °C. - 3agaeTcs BennumHa
cpenHerofoBov TemnepaTypbl B 06paTtHOM TpybonpoBoze.

3)Tsg_grunt, CpegHerognoBasa Temnepartypa rpyHrta, °C. - 3agaetca BenuuvHa
CpeaHero4oBon TemnepaTypbl FpyHTa.

4)Tsg_nv, CpegHerogoBasa Temnepatypa HapyXHoro Bo3gyxa, °C. - 3apaetcs
BeNnnYMHa cpeaHero4oBon TeMnepaTypbl HAPY>KHOMO BO3AyXa.

5)Tsg_podval, CpeaHerogoBas TemnepaTtypa Bo3ayxa B noaBanax, °C. -
3apaeTtca BennyMHa cpeaHerogoBon TemnepaTypbl BO3gyxa B NoaBax.

6)Tgrunt, Tekywasa Temnepartypa rpyHTta, °C. - 3agaetca BenuuUMHa TeKyLlen
TemnepaTypbl rpyHTa.

7)Tpodval, Tekywas Temnepatypa Bo3ayxa B nogBanax, °C. - 3apaetcs
BENMYMHa TeKyLLen TemnepaTypbl BO3agyxa B NoABanax.

Mo yyacTkam TensoBou ceTu:

1)Proklad, Bua npoknagku tennoBou cetun - 3agaetcs YUCro BuA MNPOKNagKu
yyacTka TensoBOW CeTWu, Ansi 3TOro BCTaTb HA COOTBETCTBYHOLLYK CTPOKY M HaxaTb Ha
KHOMKY », B BbiMaBLLUEM MEHI0 BblbpaTb HEOOX0AMMoe 3HavyeHue: Hag3eMHasi Npoknagka,
KaHanbHasa Npoknagka, beckaHanbHasa Npoknazka, nogsanbHas Npoknagka.

2)Izol_pod, TennousonsauuvoHHbIM MaTepuan noag. Tp-aa (1 - 39) - 3apaetcs
TEeNMON30NALMOHHBIN  MaTepuan nogatowlero TpybonpoBoga, Ans 3TOro BCTaTb Ha
COOTBETCTBYIOLLYHO CTPOKY W HaxaTb Ha KHOMKY -J, B BbiNaBlEM MeHH BblbpaTb
Heobxogmmoe 3HaveHue. OnucaHue Tennou3ONsUMOHHBLIX MaTepuanoB MpPUBEOEHO B
MpunoxeHun 4.

3)lzol_obr, TennounsonAuuoHHbIn MaTepuan obp. Tp-ga (1 - 39) - 3agaetcs
TEeNnnon3oNAUMOHHbIN - MaTepuan obpaTHoro TpybonpoBoaa, AnNA 3TOro BCTaTb Ha
COOTBETCTBYIOLLYKO CTPOKY W HaxaTb Ha KHOMKY -J, B BbiNaBlEM MeHH BblbpaTb
Heobxogmmoe 3HadeHue. OnucaHue Tennou3OonsUMOHHBLIX MaTepuanoB nNPUBEAEHO B

MpunoxeHun 4.
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lpu nod3zemHoli npoknadke mpybonpoeoda:

S, PacctosiHue mexay ocsimu Tpy6onpoBoaoB, M. - 3a4aeTcs pacCTosHUE Mexay
OCbt0 MOAAMoLLEro M OCblo 0BpaTHOro TPybonpoBOAOB B METPaXx.

Hzal, 'nybuHa 3anoxeHusa TpybonpoBopa, M. - 3agaeTcd paccTodHMe OT OCK
TpybonpoBoaa 4o NOBEPXHOCTU 3eMnu, Hanpumep 0.8, 1.0, 1.2 M. n T.4.

Grunt, Bua rpyHta - 3agaetca Bug rpyHTa B KOTOPOM MpPOSIOXKEH Y4yacTOK
Tpybonposoga, Ansa aToro He06xXxo0ANMO BCTaTb HA COOTBETCTBYIOLLYIO CTPOKY U HaXkaTb Ha

KHOMKY », B BblMaBwWEM MEHIO Bbl6paTb HeobOxoanmMoe 3Ha4yeHue.

Tabnuua 8.1 - Bup rpyHTa

KoadbdumumeHT TennonposogHocTh rpyHToB Bt/(m * C)
N n.n. Bug rpyHTa CyXoro BNaxHoro BOJOHACbILLIEHHOr0
1 2 3
1 Mecok, cynecb 1,10 1,92 2,44
2 MuHa, cyrnMHok 1,74 2,56 2,67
3 paBui, WwebeHb 2,03 2,73 3,37

Mpu KaHanbLHOW NpokKnaaKe AONOSIHUTESNIbHO:!

Hkanal, BbicoTa kaHana, M. - 3agaeTcs nonb3oBaTteniemM B 3aBUCMMOCTU OT MapKu
KaHana n YycnoBHoro anameTtpa Tpy6 B cootBeTcTBUM C Tabnuuen [lpunoxenus 5,
Hanpumep anga kaHana mapku KJ1 90-45 npu ycnoBHOM anameTtpe nogarowien n obpatHom
Tpy6bl 0.1 M. BbicoTa kaHana 0.63 m.

Wkanal, LnpuHa kaHana, M. - 3agaeTcs nonb3oBaTenieM B 3aBUCUMOCTM OT MapKu
KaHana n ycnoBHoro amameTtpa Tpy6 B cootBeTcTBUM C Tabnuuen [lpunoxeHus 5,
Hanpumep Anga kaHana mapku KJ1 90-45 npu ycnoBHOM anameTpe nogaroLwen n obpatHom

Tpy6bl 0.1 M. wWnpuHa kananbl 1.15 M.

8.3 MUcnbiTaTtenbHblie napamMmeTpbl TennnoobMmeHHOro annapara

[ns pacyeToB CXem C TennoOOMEHHbIMW annapatamu npyv PasfnYHbIX pexumax,
cnegyeT 3afaTb napameTpbl TenfOOOMEHHMKA Ha KaKOW-TO M3BECTHLIN PEXUM. OTO MOryT
ObITb Kak MNpPOEeKTHble napamMeTpbl, TaKk M MNapameTpbl, M3MEPEHHbIe MNpPU UCMbITaHWUK
TennoobmMeHHOro annapara. HazoseM aTn napameTpbl UCMbITaTENbHBIMM.

[ns 3apgaHns TennoobMeHHrKa TpebytoTca cneaytoLme ucnbiTatesibHble NapameTpbl:

T11 - TemnepaTypa Ha BXo4e NnepBoro KOHTypa

T12 - TemnepaTtypa Ha BbIXo4e NepBOro KOHTypa
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T21 - TemnepaTypa Ha BXo4e BTOPOro KOHTypa

T22 - TemnepaTtypa Ha BbIXo4e BTOPOro KOHTypa

Q - Tennosas Harpy3ka G1 - pacxof NnepBoro KOHTypa

G2 - pacxof BTOpPOro KoHTypa

B Hawen mogenu HyxHo 3agasaTtb 3HadeHne Q, XOTs U3MEepUTb JOCTAaTOMHO OAMH U3
napameTpoB Q, G1 nnun G2, Tak Kak

Q =G1%(T11-T12)/1000 = G2* (T22-T21)/2000

3Has nepeyncrieHHble napameTpbl Ang OOHOro peXxuma, MOXHO npu nobom apyrom
pexunme paboTbl TeNNOOOMEHHOMO annapaTa Mo YeTbIPeEM 3aaHHbIM NapameTpam, UCNosb3ys
M3BECTHblE MaTeMaTU4eCKMe 3aBUCUMOCTW, BbIYUCIIUTL ANs 3TOr0 pexumMa 3HayYeHust
OCTarbHbIX NapamMeTpPoB.

Hanpumep, Ha rpadmke nokasaHo, Kak M3MEHEHME pacxoda B NEPBOM KOHType BrvsieT

Ha M3MEHeHVe TeMNepaTyp Ha BbIXOAE NEPBOro 1 BTOPOro KOHTYPOB.

T,°C

T =TI'=70"C
TN =T21'=5"C
T22=80°C
G2YG2=1

G17G1

|/]CI'IOJ'Ib3y$I UCnblTaTesNbHbIE NapaMeTpbl TEennoodMeHHOro annaparta, B pac4eTe MOXHO
MoAenmmpoBaTh PerynaTtop remnepartypbl, nop,qepmmsarommﬁ NOCTOAHHYIO TeEMNepaTypy BOAbI

Ha BbIXOAe BTOPOro KOHTypa Npu M3MEeHeHUN TeMnepaTypbl Ha BXoA4e NEPBOro KOHTYpa.

24

a5 G151
y,
18 Ti'=70°C
TH=T2'=5"C
:i Tzz=T22'=60°C
19 Q2932 =1
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CxeMbI ¢ napasnnesibHbIM MOOK/II0YeHUeM mernsioobmeHHuka Ha F'BC

Pacuyet cxem notpebutenen ¢ napannenbHbIM MOAKMHOYEHMEM TennoobMeHHVKa Ha
"BC MOXHO BbINOMHATL Ha :

1)>KecTko 3agaHHble ucnblTaTenbHble NapamMeTpsbl, "3awuTble" B nporpamme: T11 =
70, T12 = 30, a T21 n T22 6epyTca No 3HAYEHNAM XONOLHOM U ropsven BoAbl, 3agaHHON
Ha UCTOYHMKE.

2)[MapameTpbl KOTOpble MOfb3oBaTeNlb CaM MOXeT 3ajaBaTb Ha notpebuTtene.
NcnbiTaTenbHble napameTpbl TennoobMeHHOro annaparta, TemnepaTtypy XOnogHou u
ropsyen Bodbl, U noakniyaTb BTOporM KOHTyp BC kak 6e3 umpkynsaumm, Tak n C
LMPKYSUnen.

Mpn pacyeTe C UMPKYNSUMEN HYXXHO OOMOMHUTENbHO 3a[aTb pacyeTHbI pacxoq Ha
UMPKYNALUMIO, Kak [OM B MpoueHTax OT pacyeTHoro pacxoga Ha [BC u pacyeTHyto

Temneparypy BoAbl B LIMPKYALMOHHOM KOHTYpe Ha BbIxoAe U3 noTpedutens.

51 T11 T22=Tre G2=0Gre+GEU .
TO
T2 T21 Gy Ty,
. v -
GrE | TxE

PacueTHbIn pacxog ceTeBoM Bogbl Npy paboTe C uUMpKynaumen Ond Toro ke
TennoobmeHHOro annaparta OydeT oTnuyaTbCsi OT pacyeTHoro pacxoda npu pabote 6Ges
LUMPKYNAUMOHHON NuHun. Hanpumep, annapart 6bin pacymMTaH Ha crefytoLume napameTpbl:

Q=Qra=0.1TkanMMac, T11=70°C,T12=30°C, Txe=T21=5°C, Tre=T22=60 °C
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Torga 6e3 umpkynaumm G1 = 1000*Q/(T11-T12) = 2.5 T/vac, Gra = G2 = 1000*Q/(T11-
T12) = 1.82 T/yac. Ecrnv umpkynaumoHHbIM pacxop paseH 50% ot pacxoga Ha BC un
TemnepaTtypa B LMPKYNALUMOHHOM NnHum A = 45 °C.

Gu = 0.5*Grec = 0.911/Mac

MoTtepu Tenna Ha umpkynaumo Qu = GAN(Tra-T)" = 0.014 lkan/yac. Pacxon BTOporo
koHTypa TO 6yaet cymmon pacxoaa Ha 'BC u Ha umpkynsaumio G2 = Gu + Grec = 2.73

Temnepatypa Ha Bxoge BTOporo koHTypa TO OygeT paBHa TemnepaTtype CMmecu
LIMPKYNALMOHHOW BOAbI U NOAMUTKA XONOAHOW BBOAbI.

T21 = (Grec*TxB+Gu*Tu)/G2 = 18.3 Q = Qra + Qu = 0.114 lkan/4yac G1 = 3.29 T/vac

T.e. ceteBon pacxog Ans Toro xe TO npu Taknx napameTpax LMPKYNSaumMn yBern4nmncs
Ha 32%.

|

METpbIl, 4OCTATOYHO 3a4aTh 3Ha4yeHne Q i niz - "Micn. TennoBas Harpyska | ctynexdn " = 0.

I'IpumeanMe 1. ,D,J'IFI TeX, KTO He XOo4eT 3adaBaTb WCMNbITaTeJIbHbIE Mapa-

B atom cnyyae 3HauveHus T11 i niz - "Ucn. TemnepaTypa Ha Bxoge 1 koHTypa | ctyneHn "
=70, T12_i_niz - "Mcn. TemnepaTypa Ha Bbixoge 1 KoHTypa ITynenn" = 30, a T21_i niz -
"Mcn. Temnepatypa Ha Bxoge 2 KoHTypalctyneHn" n T22 i niz - "Wicn. TemnepaTypa Ha
BbIXxoge 2 KoHTypalcTtyneHn" 6yayT 6paTbCs MO 3HAYEHUSAM XOSIOAHOW U ropsiyen BOAbI,

3a4aHHbIM HA UCTOYHUKE.

rE

norepdam Hanopa npu ucnblitTatesibHOM pacxofe nepBoro KOHTypa. PeKomeH,u,yeTcn BCe

Mpumeyanune 2. XXenarenbHo, 4YTO6bI NOTEPU HANoOpa COOTBETCTBOBASM

notepu nepsoro KoHTypa TO npu uchbITaTeNbHOM pacxofe LenvkoM 3ajaBaTb B Mnose
Hsecniz - "lMoTepun Hanopa B ogHoun cekumm | ctyneHn ", a B nona Nsec_niz - "Kon-Bo cekumm
TO Ha BC | ctryneHb " 1 Ngr_niz - "Kon-Bo napannen rpynn TO Ha BC | ctyn. " 3aHOCUTb

eavHuLLYy.

8.4 3anyck pacuyera, BO3MOXHbIe oMbk

BHumaHue: lNpexage 4em 3anyckaTb pacyeT, BHUMATESIbHO MpoBepbTe HACTPOMKU
pac4eToB (CM. pa3gen Hactpoviku pacyeToB).
[Mocne HacTpOVKM pacyeToB BbIOMPaeM pPacCUUTLIBAEMbIA WMCTOYHUK W 3aryCcKaem

pacueT. [Insa 3anycka Hanaao4Horo pacyeta HeoBGX0oaANMO:

78405.0M-11CT.003.001
144



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

1.HaxaTb kHonKy TennorngpaBnuyeckne pacyeThbl J

2.B gmManoroBoM OkHe TennorngpaBnnyecKUx pacyeToB HaxaTb KHoMnky Cnom...
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3.BeibpaTtb Bug pacyeta. [1nga Bblibopa BMAA pacyeTa HY>XHO JIeBOM KrnaBuLLEen MbiLLn
Ha)kaTb Ha OAHY U3 3aKagoK OKHa TENNOrnapaBinYecknx pac4yeToB, Hanpumep Hanagka.
4.0TMETUTb MUCTOYHUK, Ans  KoToporo Oyaoetr npom3BoauTbCa pacyeT. JleBow
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PucyHok 8.6 - [lnanoroBoe oKHO HacTpoMku pacyeTta 3aknagka Hanagka

5.B neBon 4acTu AManoroBoro OKHa 3afaTb MapameTpbl MPOBOAMMOrO pacyeTa,
YCTaHOBUB JIEBOM KMaBMLLEN MbILLW FafiouKy HanpoTMB HeOBXo4MMON OnumN.

6.HaxaTb kHonky Pacuer.

[Mporpamma BbINOMHUT pacyeT BbIOPaAHHOM CETU U 3anosTHUT pesynbTaTbl pacyeTa B
Tabnuubl ana kKaxgoro Tuna obbektoB TenmnoBon cetn. OkHO coobuweHun Oynet
MHOPMMpPOBATL O XO4€e BbINOMHEHNA pacyeToB. OKHO COOOLLEHMI HAXOAUTCSA B HUXKHEN

4YacCcTh 3KpaHa n noAsnAeTtcd ogHOoBpeMeHHO C BbINOJIHEHNMEM pPaC4ETOB. Ecnn xe okHO

COOBLLEHNN OTCYTCTBYET, TO ANA €ro NosABNEeHUs HYXXHO HaxkaTb KHOMKy CoobuieHns

Ecnn B xogoe 3aHeceHMsi UCXOQHOM WHpopMauun Kakme-nmbo AaHHble HeobxoauMble
Ans pacyeTa He Obinn BHECEHbI UM BHECEHbLI HEBEPHO, TO NPW NPOBEAEHUN PACHETOB B OKHE
coobLeHM NporpaMmmMa BbigacT yBegomMseHne o6 owmnbdke (KpacHbIM LBeToM). [Nporpamma He
cneauT 3a AOCTOBEPHOCTLIO AAHHbIX, a NULLIb 33 UX KOPPEKTHOCTb.

HaxaB ABOMHbLIM LLENYKOM NEBOW KNaBWULLUM MbILUM HA CTPOKE OLIMOKN, OOBEKT C
OLWKNOOYHBLIMY JAHHLIMU BbIAENUTCA Ha KapTe (3aMuraeT), OTKPOETCH OKHO CEMaHTUYECKOM
0Ga3bl [aHHbIX W KypcoOp BCTaAHET Ha CTPOKY, B KOTOpPOM HeobXxoouMmMo BHECTU WMn
ncnpasutb uHdopMauuto. locne HaCTpPOMKM pacyeToB BblbMpaem paccynTbiBaeMblit
MCTOYHUK M 3anyckaem pacyeT. [poTokon npoBeaeHNsa pacyeta MOXHO NMpoYnMTaTh B OKHE
COOOLLUEHNN B HWKHEM 4YacTW 3SKpaHa, €CnNM OKHO COOOLLEHW OTCYTCTBYET LN €ero
NOSABNEHUS HYXXHO HaXkaTb KHOMKY CoobLWeHnA Ha NnaHenn NHCTPYMEHTOB.

Bo3MoxHbIe coobuweHust o6 owubkax:

1)He oTmMeyYeH HM OaMH UCTOYHUK Ans pacyeTalll

[aHHas owmnbka nosiIBNSIETCH, ecrv Mapkepom He Oblm OTMEYEH HU OAWMH WUCTOYHWUK.
UTOObl OTMETUTbL WUCTOYHMK PAaCCYMTLIBAEMOW CETUM HEeoOXOAMMO NEBOW KMaBULLEW MbILLN

YCTaHOBUTbL rasyiodky B OKHE HanpoTtue HaMMeHoBaHUA NCTOYHUKA.
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2)Owmnbka ZDO010: ID=XX HeBepHoe 3HayeHune nona 'MmeHa nongd'-
'Tonb3oBaTenbCKNe Ha3BaHWUA Nnonewn'.

[aHHas owunbka BbIBOOUTCA NPU HaANMYUM HEKOPPEKTHBLIX AAHHbIX UM NPU OTCYTCTBUN
ncxogHom MHgopmaumn. [ns yctpaHeHust owmnbkn Heobxoammo ABaObl HakaTb J1eBOW
KnaBuULLEN MbILIM Ha COOBLLEHUN, NMOCIE Yero OTKPOETCS OKHO CEMaHTMYECKOM MHpopMaLumm
No OBBEKTY C HEBEPHBLIMU UM OTCYTCTBYIOLLMMUN OAHHLIMW U KypCOp BCTaHET Ha rnone, rae
HeobXxoaMMO BBECTU UMM UCNPaBUTb MHpopmaumto. XX - MHAMBMAYanbHbIN HOMEpP 06bEKTa,

aBTOMaTUYeCK/ NpUCBanBaeMblii NPy NPOPUCOBKE CETU.

OkHO
CeMaHTU4YeCKon
Gasel aanHbix o | T || EZ e =] B

OB6bLEKTY C — 2 g
< 4 » »l| -~ o R o <3 %
OLWNBGOoYHbIMU & L e F O
AaHHbIMW

T ekywan sanuce | 3anpoc | Basa | Oreer | ol |

.
Jreiy HomMep UcTounuka 1 =
== || |Haumerosahue Havana yiacTra TE-N
(e H auMeHOBaHUE KOHLE Y4acTKa TK-33

Mone G6asbl
AaHHBbIX C

7 owWMBoYHBIM
nogawwero TpySonposoaa, M 0.05 / 3Ha4YeHuem

obpaTHero TpySonposcaa, M 0.05 /
2 raa K 1 conpoTuenenui noa. Tpaa 1.5 ;/-/ oessice
= MecTHbIE CONPOTUBASHMUA Noa. TP-aa 4
S || |Curama koo @. MecTHBIX conpoTuBneHUA 06p. Tp-aa 2 = | OLINGOUHEIMY
e==1

- AaHHBIMW
“

LD

COOSLL{GHME %(J'{TEHHE OaHHEX IO YHACTRAM. -
o6 ONIMBKE, Oups6xa ZDO03: ID=54 Hepepwoe bauerste mons ‘L' —' Jaoora
UTeHMe DaHHNK OO HACOCAM. . .
UTeHMe OSHHNX [I0 XPOCCeIMpyIuNMer yF=JISM. . .
HTeHMe DaSHHNX IO KaMepar. . .

OkHo
coobueHun
0 B HAPY XE HEB 0l HMHBKHM (1)

FPacreT oxomzer!

4«1 > [r [\ CocBuenna A Hanaaxka f

PucyHok 8.7 - BbiBog, oluMG0oK npu pacyete

3)Owwnbka Z001: ID=XX Y4yacTok He UMeeT y3na.

[aHHasa owurbka BbIBOAUTCS MPU HEnpaBWUIbHOM HaHECEeHUW CeTW, Korda HadasibHbIN
WUNN KOHEYHbIN y3en y4YacTka CeTU He CBSA3aH C KakuMm Nnbo obbekTom. McnpaBneHne 3Tou
ownbkn paccmoTpeHo B pasgene Pucyem cetb | [epenpuBsska ydactka. XX -
NHAMBUAYanbHbIN HOMEpP 00bEKTa, aBTOMATUYECKM NPUCBanBaEeMbIN NPU NPOPUCOBKE CETW.

4) Owwmnbka Z002: ID=XX Y3en nmeet HeBEPHOE KONNMYECTBO CBA3EN.

[aHHas owwnbka BbLIBOOUTCA MPU HENPaBWUIIbHOM HAHECEHWM CEeTU, Koraa K OObekTy
NPUCOEAMHEHO HEOOMYCTUMOE KONMMYECTBO y4acTKoB. XX - nHOMBMAYarnbHbI HOMep 06bEKTa,
aBTOMaTMYEeCKM MNpUCBaMBaeMbI MpU NPOpUCOBKE ceTu. Hanpumep, notpebutens - 370
Y3MOBOW 3IEMEHT, KOTOPbIM MOXET ObITb CBSA3aH TOSMbKO C O4HUM Yy4YacTKOM. Ha pucyHke,

PacrofiokeHHOM HWXke (@) mnoka3aHO HenpaBuilbHOE OTobpaxeHne noTpebutens wu
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TpyGonpoBoaa, NPOXOASALLEro Yepes 3aaHne TpaH3MTOM, NpaBuibHas NPOPUCOBKA MokasaHa

Ha pucyHke b.

(I O ]

a) HenNpaeWneHoD

3 ? ]

) NpaBMNEHD

PucyHok 8.8 - OTobpaxeHue notpeduTtens

B LTI MmoxeT BXxOAUTb TOMNbKO OAMH YYaCTOK M TONbKO OA4WH Y4aCTOK MOXET BbIXOAMUTb.
Mpuyem BXOOSALWMIA y4aACTOK MAET CO CTOPOHbI MarucTpanu, a BbIXOOSALWMA Yy4acToK BedeT K
KOHEYHbIM noTpebutensm. Huxe Ha pucyHke HUXKe (a) NokasaHo HenpaBuUibHOE OTOBpaXeHne

LTI v nogkntoyeHHbIX K HEMY OBYX Notpebutenen, Ha pucyHke 6 nokasaHa npaBuIibHas

/O

3) HenpaBWneHO

npopucoBka.

b

6) npaeMneHo ®

PucyHok 8.9 - OTo6paxenue LITT

AHanormnyHo LTI gomkHbl oTobpaxaTbCa HACOCHbIE CTaHUMM U OPOCCENUPYHOLLME Y3rbl

- TO €CTb OVMH Y4aCTOK AOJKEeH BXOAUTb B OOBEKT M OAMH BbIXOAUTb.

!

BHumaHue: WcknioyeHne u3 OaHHOrO npaBuna COCTaBNSAKT pPerynaTopbl
nasnenna u LITTT koTopble ncnonb3yoT BCNoMoratesibHbI ydacTok. B atom crnydyae u3
perynatopa pgasneHuss wnu LTI BbixoguT OBa ydacTka - OOMH OCHOBHOWM W OAWH
BCMOMOraTesibHbIN.

5)Owwnbka Z011: ID=XX MNoTpebuTtenb OTKOYEH N0 06paTHOMY
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HaHHas owmnbka BbIBOAMTCA Korga K notpebutento nogxoaut nogatowwmn Tpybonposos,
HO oTcyTCcTBYeT obpaTHbii. [na ucnpaBneHns OaHHOW OWMOKM Heobxoammo npoBEPUTb
NPaBUIbHOCTb HAHECEHUSI CXeMbl CETU U MPOBEPUTb MPaBUIIbHOCTb YCTAHOBKM PEXUMOB
paboTbl y4acTKoB TpybONpoBOAOB.

6)Owmnbka Z012: ID=XX NMNoTpebuTenb OTKMAOYEH MO NogarLemy

[aHHas owunbka BbIBOAMTCA Koraa K notpeburtento nogxoamt obpaTtHbi Tpybonposoa,
HO OTCyTCTBYeT nogawowwmin. [ns vcnpaBneHus AaHHOW owmbkn HeobxoamMmo npoBEPUTb
NPaBUIbHOCTb HAaHECEHUSI CXeMbl CEeTU U NPOBEPUTb MNPaBUSIbHOCTb YCTAHOBKN PEXUMOB
paboTbl y4acTKoB TpybOnpoBOAOB.

7)Owwnbka Z018: ID=XX lNMoTpebuTtenb oTKNoYEH

[aHHas owmbka BbIBOAUTCS, KOrAa K NOTPeduTento TenfioHOCUTENb He nonagaeT HW no
nogawowemMy, Hu no obpatHomy TpybonpoBoay. [ns wcnpaBneHust AaHHOW OLIMOKK
HeobXxoaMMO NPOBEPUTL NPaBUIBbHOCTb HAHECEHUSI CXEMbI CETU 1 NPOBEPUTL NPaBUITbHOCTb
YCTaAHOBKM PEXMMOB paboTbl y4acTKOB TPyGONPOBOLOB.

8)Owmnbka Z019: ID=XX Y3en oTkno4eH

[aHHas owunbka BbIBOAMTCH, KOrda K y3ny ceTu TenroHOCUTEeNb He nonagaeT Hu Mo
nogawowemMy, HM no obpatHomy TpybonpoBoay. [Ons wucnpaBneHust AaHHOW OLIMOKK
HeobXxoaMMO NPOBEPUTL NPaBUIbHOCTb HAHECEHUSI CXEMbI CETU 1 NPOBEPUTL NPaBUITbHOCTb
YCTaHOBKM PEXMMOB paboTbl y4acTKOB TPyOONpOBOAOB

9)Owmnbka Z005: ID=XX OTCyTCTBYIOT AaHHbIE MO OOBLEKTY.

[aHHas owmnbKa BbIBOAUTCS NpU OTCYTCTBUM Kakon Nnbo nHgpopmaumm no obwekTy, Ans
ncnpasBneHnst oLWnBKkM HeobXoaAMMO OTKPbITb OKHO CEMaHTMYECKOW MHGOPMaLMK N0 OOBLEKTY
M 3aHECTM AdaHHble Mo Hemy. XX - uHAMBMAyasbHbIN HOMep OObekTa, aBTOMaTU4eCKM

npyYcBanBaeMblii NpU MNPOPUCOBKE CETMU.

8.4.1 PacueT 6e3 y4yeTa TennoBbIX NoTePb

Mocne 3aHeceHnss HeOHBXOAMMON MHOPMaLMK, UCMIPABIIEHNS AONYLLUEHHbIX OWNBOK 1
HaCTpOVKN napaMeTpoB pacyeTa, Npou3BoAMM 3anyck pacyeTta. [ns Hadyana npoBedem
pacyeT 6e3 yyeTa TennoBbIX MoTepb M yTedek. NogpobHoe onmcaHue 3anycka pacyeToB

MO>XHO NMPOCMOTPETLb B pa3agerie BbinonHsiem pacyeTbl.

TennoruapasnuMyecKye pacieTbl .- SEaX
Mpiivep TENAOEOI CETH Coi..
Hanagka II'IOBepKa T eMnepaTypHe i rpaq:HKI KOHC‘I’DyKTOpCKHFII Eepsuc] 149
™ CyseromBC = Npumep Tennosoii ceTu
I™ C yserom yrevex [ BocroyHan
I— C Y4YETOM TENNOEERIX NOTEPE CEBEPHGQ

l mmm B 1= D
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PucyHok 8.10 - [inanoroBoe OKHO HacTpoWku pacyeTa 3aknagka Hanapka

B xope npoBedeHusi pacyeToB nporpaMMa MOXET BblgaBaTb npedynpexaatolime
CO00LLIEeHUS:

1)HepoctatouHo Hanopa DeltaH=H CAMbI/ MNOXOW MOTPEBUTENb: ID=XX -
[aHHoe coobLieHne BbIBOAUTCS NPU HEXBATKE pacnonaraeMoro Hanopa Ha notpebuTtene,
roe H - 3HayeHne Hanopa KOToporo He xBaTaeT, M, a XX - uHAMBUAYyasnbHbIA HOMEpP
noTpebutensa - Ans KOTOPOro HexsaTKka Hamnopa MakcumarnbHas. [Baxabl HaxaB neBow
KnaBuLLEN MbILLM HA COOBLLEHUM O CaMOM MMOXOM MOTpedbuTene, AaHHbIM NOoTpebuTens
3amuraeT Ha aKpaHe.

[aHHas owmnbka MoXeT ObITb Bbl3BaHa HECKONLKMMU MPUYMHAMMN:

a) HEKOPPEKTHbIMW AaHHbIMWU. Ecnv BenuMumMHa HexBaTKM Haropa BbIXOAWUT 3a paMKu
peanbHbIX 3HAYEeHUN ONA OAHHOW CEeTU, TO MMEEeT MEeCTO owwmbka npu BBOAE WCXOOHbLIX
AaHHbIX UK OLWMOKa NpU HaHECEeHUM CxeMbl CeTU Ha kapTy. CnegyeT NpoBepuTb NPaBUibHO
N ObINK 3aHECEHbI CNeayLLME OaHHbIE:

Mo NCTOYHUKY TENNOBOM CETU:

—Pacnonaraembln  Hanop - NPOBEPUTb  3HAYEHWE  BEMMYMHBLI  PACYETHOro
pacnosfiaraeMoro Harnopa Ha UCTOYHUKE.

MapameTpbl TPYGONPOBOAOB:

—AnameTpbl TpybONpPOBOAOB - MPOBEPUTH MPaABUMBHOCTb 3aHECEHUA OuUaMeTpoB
Tpybonposonos, Hanpumep 6bin BBeaeH anameTp 0.05 m Bmecto 0.5 meTpa.

—3apacTtaHune TpybonpoBOAOB - NPOBEPUTb 3HAYEHME 3apacTaHust TpybonpoBOAOB,
AaHHas BenMYMHa CUIMbHO BIUAET Ha MMAPaBIMYECKUIA PEXUM CETU, TaK KakK yMeHbLlaeT

anameTp Tpybonposoaa. Hanpumep, ecnu gnametp 0.032 m, a 3apactaHme 3agaHo 5 M,
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TO dhakTmyeckmn anameTp Tpybonposoaa byamet 32 - (5+5) = 22 mm. Ecnn 3apactanue
HEen3BEeCTHO, TO JaHHOEe 3Ha4YeHue 3agaeTcs paBHbiM 0.

—ConpotnBneHne TpybonpoBOoAOB - MPU  HanMM4MM COMNPOTUBIIEHUS Y4aCTKOB
TpybonpoBO4OB, KOTOpbLIE MOMyYalT B pesynbrate 3aMepoB, NporpamMma He yyuTbiBaeT
3Ha4YeHus AOMaMeTpoB, LUEPOXOBATOCTEN, 3apacTaHUi W MECTHble COMPOTUBIIEHMS
TpybonpoBoaoB. 3agaBaTb CONPOTUBMNEHUS cnegyeT TOMbKO MPU HanMyuu pesynbTaToB
Npon3BeaeHHbIX 3aMepOB.

[1aHHble OLUMOKN MOXHO O6Hapy)KVITb C NOMOLUBbK MNOCTPOEHNA MMbe30OMETPUHECKNX

a0

[=1]

40

20

I B il LA L LA L
)

Hawmenopanwe yana Cegepnan |TEA TE-2 TE-2 TE2 TE-1D TE-11 TE-12 T
FenAesquecyas EHG0Ta 11 10 11 12 13 14 15 16 11
Hanop e ofpatvom TpySanpoeope 26 25.09 25104 25.144 91737 92244 92 562 92397 92991
Facnonaraemuii Hanop 30 20922 20734 28713 103472 |-104486 |-105.091 (105771 |-105 96
AnkHa yaacTea 560.75 107.42 TEE2 120.81 2402 24.01 26.67 2832
duamaTp yuacTea 0.25 0.238 0.25 0.05 01 04 oA 005
NoTepW Hanopa k nopaiwen TpyGonporsae |||0.038 0054 0.04 G5.592 0507 0.296 0.336 009z
Matepw Hanapa k ohipatHom Tpybonposoae ong 0063 004 BEB.502 0507 0.200 0345 0.0932
CHopocTe AEMEEHHMA EOAH B NOLTE-A8 0267 0.292 0.267 3.06 0765 0.687 0.601 0238
CropocTe ABMHEHMA EOAW E 0Bp.Tp-08 -0.267 0282 -0.267 -3.08 -0.765 -0.687 -0.604 -0.238
YaencHue nuHelHue noTepn ¢ NC, miiw oas o512 043 4r0.824 (12372 9965 7 6dd 2838
YaAENEHHE NHHERHHE NoTapk & D, mmim 042 0512 042 470824 |12.372 0.065 7649 zeze

PucyHok 8.11 - Nbe3omeTpuyeckum rpacdmk

Ha paHHOM rpadovke BMOHO, YTO Ha OOHOM M3 Y4acTKOB CETU MMeeT MecTo 60onbLuoe
nageHne Hanopa, OYeHb BbICOKasi CKOPOCTb ABWXKEHUS BoAdbl B Tpybonposoge. [MpuumHy
MOXHO OBHapYXWUTb, €Crn B3rMsiHYyTb Ha AuameTpbl TpybonpoBoaos - nocne gnametpa 250
MM YycTaHoBneH Tpybonposog Avametpom 50 mm, a nocne Hero 100MM - HapylieHue

TenecKonMYHOCTN Hanuuo. Mo I'IOTpe6l/ITeJ'IFIM TENoBOWN CeTu:
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—PacueTHble Harpy3kmn Ha noTpebutensax - NpoBepUTb NPaBUibHO N GbiNn 3agaHbl
pacyeTHble Harpy3ku Ha noTpeduTtene. MNpn BBeAeHHOW OWMOOYHO BONbLLIOM Harpy3kmn Ha
notpebutene COOTBETCTBEHHO €l BO3pacTaeT pacxod TEnroHOCUTENS npoTekaroLlero no
TpybonpoBogam ceTu, Kak cneacTeme Bo3pactaroT NoTepu Hamnopa.

—PacueTHasa cxema npucoemMHeHUs - NpOBEpPUTb COOTBETCTBYET NN 3ajaHHasa cxema
NOAKMNIOYEHNA OeNCTBUTENbHOCTU. Hanpumep, ecnu TemnepaTypa TensnoHocuTens B
nogatowem Tpybonposoae 110°C n pacyetHaa Temnepartypa Boabl Ha otonneHue 95 °C,
TO CXema NOAKMYEeHUA AOSMKHA COOTBETCTBOBATb [AHHOW TemnepaTtype, TO eCTb 3TO
AOMKHA BbITb CXema CO CMeLleHNEM (3r1eBaTOPHbBIM UM HACOCHBLIM), HO HU B KOEM Cry4ae
C NpsMbIM npucoeuMHeHneM. B cxemax CO cMmelleHMeM 4acTb pacyeTHOro pacxoja
oTOMpaeTcs 13 nojaroLlien NMHUM 1M YacTb M3 OBpaTHOM NUHUK, a B CXemMax C NPSAMbIM
npucoeauHeHNEM BECb pacyeTHbIN pacxoq AOCTaBfseTcsa no nogawoLemy Tpybonposoay.
[MoaTomy npu HenpaBuibHOM 3aaHuUM CXeMbl NOAKNIOYEHUST (BMECTO CMELLEHUS NpAMoe
npucoeguHeHne) BeCb pacyeTHbIN pacxon, NpoTekarLwmun no nogarwwemy Tpybonposoay,
nosne4veT 3a cobon GonbLne NoTepu Hanopa.

—PacuyeTHbIn pacnonaraembin Hanop B CO - npoBepuTb 3a4aHHY0 BENIMYNHY NOTEPb
Hanopa B CUCTEME OTOMNSIeHUs, Hanpumep Mpu 3neBaToOpHOM npucoeguHeHnn CO
MUHMManbHO  HEeoOXOAMMbIN  HaMop neped  3neBaTopoM  ANs  NPeofoneHus
rMOpaBnNMYeCcKoro COMpPOTMBIEHMS 3neBaTopa W MPUCOEANHEHHOM K HEMY CUCTEMb
oTonneHus (6e3 yyeTa rmapaBnnMYeCcKoro conpoTnBneHuns Tpybonposoaos, o6opyaoBaHus,

npuGopoB M apmaTypbl OO0 MecTa NpucoedvHEHUs anesBaTopa) onpegenseTcs no

dopmyne:

A o =14 AF (1)

rae u - pacyeTHbIM Ko3dhduumeHT cmeleHus. MNpu TemnepatypHom rpadguke 150°C -
70°C u = 2.2 n BBE4E€HHOM 3Ha4YeHun noTepb Hanopa B CO 1 M, MMHMMarbHBIN Hanop nepes
anesatopoMm 6yaet coctaBnsaTb okorlo 15 metpos. lpu notepsix Hanopa B CO 3 m,
MUHUManbHbLIW Hanop yxe 44 meTtpa.

6) rmapaBnMYECKUM PEXXUMOM CETH.

Ecnn owunbkm npu BBOOAE WCXOOHbIX OaAHHbLIX OTCYTCTBYHOT, HO HexBaTka Hanopa

CYLLECTBYET U MMEeeT peanbHoe [Arfs OaHHOW CeTU 3HayeHue, TO B 3TOW cuUTyauuu

78405.0M-11CT.003.001
152



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

onpegeneHve NpUYnHbI HEXBATKM U CNOocob ee yCTpaHeHUs OCYLLECTBAET caM Creumnanmcr,
paboTaroLmin C AaHHOW TENOBOW CETbIO.

2)ID=XX 'HanmeHoBaHne notpebutens' OnopoxxHeHne cuctemol otonnexms (H, m) -
[aHHoe coobLieHne BbIBOAUTCS NPU HEAOCTAaTOMHOM Hanope B obpaTHoMm TpybonpoBoae
ANa nNpefoTBpaLLeHnst OMOPOXHEHUSI CUCTEMbl OTOMSIEHUS BEPXHUX ITaxen 3AaHus,
Hanop B obpaTHom TpybonpoBoge AomkeH ObiTb HE MeHee CyMMbl reode3nyeckon
OTMETKW, BbICOTbI 3a4aHus nntoc 4 meTtpa. XX - nHAMBUAyanbHbIN HOMeEp noTpebutens, y
KOTOPOro NpPOMCXOAUT OMOPOXHEHUE CUCTEMbl OTOMMeHus, H - Hanop B MeTpax KOToporo
HeJOoCTaTO4HO.

3)ID=XX 'HaumeHoBaHue notpebutens' Hanop B obpaTHOM TpybGonpoBoae Bblille
reoge3nyeckon oTMeTkn Ha H, m - [laHHoe cooblieHne BblgaeTcsa npu gaBneHum B obpat-
HOM TpybonpoBoae Bbille AOMYCTUMOro MO YCNOBUAM MPOYHOCTU YYryHHbIX pagnaTopoB
(6onee 60 m. Boa. ct.), rae XX - uHAMBMAOYyanbHbIA HOMep noTpebutena u H -
npeBbllLaloLLee reogesnyeckyo OTMETKY 3Ha4YeHne Hanopa B obpaTtHoOM Tpybonposoae.

4)ID=XX 'HanmeHoBaHue notpebutens' He nogobpatb conno anesaTtopa. CtasBum
MakcuMarbHbIn - [laHHOe coobLeHne MOXeT NOABUTLCS MPU HaNU4MmM BOMbLUMX Harpy3oK
Ha oTonfeHne wWnNu npu HeBEepHOM BbIOOpPe CXeMbl MOAKMYEHUs, KoTopasi He
COOTBETCTBYET pacyeTHbIM napameTpam. XX - MHAMBUAYalNbHbIM HOMeEp noTpebuTtens,
AN1s1 KOTOpOoro He nogobpaTh conno anesaTopa.

5)ID=XX 'HanmeHoBaHue notpebutensa’ He nogobpatb conno anesatopa. CtaBum
MUHUMarnbHbIN - [JaHHOe coobLleHne MOXeT MNOSABUTBCS MNPU HaNMyYUU OYeHb MarnbIX
Harpy3oK Ha OTOMJIEHNe Unu Npu HEBEPHOM BblbOpe CxeMbl MOAKMIOYEHUS, KOTopas He
COOTBETCTBYET pacyeTHbIM napameTpam. XX - MHAMBUAYalnbHbIM HOMeEp noTpebuTtens,

AN KOTOpOro He nogo6patk Cono aneearopa.

8.4.2 PacuyeT c yyeTom TennoBbIX NOTEPb

Mpexoe Yem nNpUCTYMUTL K pacyeTy C Yy4eToM TenmoBblX MOTEPb U yTeyek
pekoMeHOyeTcsl NPoBecTM pacyeT Ge3 ux ydeta. NogpoGHOe onucaHue 3anycka pacyeToB
MOXXHO MPOCMOTPETb B pasaene BbinonHsaem pacyeTbl. Ecnn e pacyeT Obin NpoBeaeH, To
MOXHO MpUCTYNnaTb K pacyeTy C Y4eTOM TEMMOBbIX MOTEPb W yTeyek, Ans 3Toro
yCTaHaBMMBAEM ranioukM B OKOLLUKaX HanpOTUB COOTBETCTBYHOLLUMX CTPOK, BbIOMpaeM, Kakum

crnocobom GyayT paccUnTbIBaTLCS TEMMOBbIE NOTEPU - MO HOPMAaTMBaM, UMK MO PaKTUYECKOMY
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cocTosHMIo u3onAuuK. MoapoGHoe onucaHve 3arnycka pacdeToB MOXHO MPOCMOTPETh B

pasgene BbinonHsiem pacyeTbl.

TennoryapasiiuyecKe pacue bl i =1-13
Mpurep Tennosoi cetu [[Caci_1
Hanaakra ] MNosepka I TerMnepaTypHelii rpaduk I KoHcTpykTopcKub ] Cepeuc |
IV C yuyetorm (BC i=1- 1 MNpurep Tennosoin ceTk
v C yuyeTom yreyek [ Bocrounas
¥ C yueTom Tennosbix NoTEps CeeepHan
(" MNMo Hopra, MoTepa [ Wsknan

= Tlo usonauu:
[aweHue HSOEMoYHOro Hanopa
¢ NpoccensHbiMH Wakitatid
" Connom anesatopa

Packpacka I<HE"T> ;]

Pacuer I Hac‘rpoﬁmul Cnpaska I 3akpbiTb I

PucyHok 8.12 - [iInanoroBoe OKHO HacTpoWku pacyeTa 3aknagka Hanapka

B xone npoBeaeHus pacyeToB C y4ETOM TEMNSOBbLIX MOTEPL U yTeYek nporpaMmmMma MoXeT
BblAaTb COOBLLEHMS O Hemnoraakax, KOTopble MOXHO PacCMOTPETb

1)ID=XX 'HanmeHoBaHue notpebutensa' Temnepartypa Ha notpebutene Hmxe 30 rpa-
aycoB. PacyeT ocTtaHoBneH - [laHHOe coobLeHne BbIBOAUTCA NpU O4eHb BONbLINX TEenso-
BblX NMOTEPSAX B CETWU, M3-3a KOTOPbIX K MNOTPEOMTEnto TEennoHOCMTENb MO MoaarLemMy
Tpybonposoay npuxoant ¢ Temnepatypon wMeHbwe 30°C. Cnegyer paccMoOTpeTb
TENoBbIE HArpy3kn Ha NOTPedMTENAX U AMaMeTpbl y4acTkoB TpybonpoBoaoB. BeposaTHee
BCEro AnamMeTpbl Y4acTKOB HE COOTBETCTBYIOT NMPOTEKAKOLWMM MO HAM pacxodam Bofbl, a
cnegoBaTeslbHO MMEKT MECTO OYeHb MarneHbKasi CKOPOCTb ABMXEHMS TEMMOHOCUTENS U

bonblune TennoBble nortepu.

843 PacueT ceTu ¢ HECKONbLKMMN UCTOYHUKAMU

Mocne BbIGOpa CroOsA C HECKONMbKMMM UCTOYMHMKaMu, paboTaloWwumn Ha OOHYy CETb,
OKHO TenmnoruapaBnMyecknx pacyetoB GyaeT BbirMaaeTb crnedylolum obpasom: B croe
Mpumep TennoBoW ceTu [OBe KOTemnbHbIX paboTallumx Ha odHy ceTb - CeBepHas u

KOxHas.
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ZuluThermo 5.2 =l %
||-|DHMED TEMAOEDA CETIM l%l
Hanapka |ﬂoﬁepma| TermnepamypHend rpat:t-HKl KuHc’rpg&TopcmﬁI Eepaucl
¥ Cyyerom MBC [=1- ] Mpurmep Tennosoi ceTH
[V yyeron yrever = ¥ CeespHan
IV Ty noTeph - eHaA
Lol Ak

" MNo uzonAwm
[aleHHE WStE TONHOMD HaNopa
&+ pocssnnnbimm waitar
" Connok 3 nesaTopa

Packpacka I(HET) j

| Pacuet I HaCTpol‘:mul Cnpaekz | Sakpeme |

PucyHok 8.13 - [inanoroBoe OKHO HacTpoWku pacyeTa 3aknagka Hanapka

Heobxognmo yuuTbiBaTb TO, YTO 3HadeHwe nond Homep uCTOYHMKA Ha Bcex
MCTOYHMKAX AOSMKHO ObITb OTMIMYHBLIM APYr OT Apyra. B Takom criydae nocrne nposeneHus
pacdeTa MOXHO MPOCMOTPETb OT KaKoro MCTOYHMKA 3anuTaHbl Y3rbl CETWU, ONS 3TOro B
okHe TennorumpgpaBnUYeCcKUX pacyeToB B CTpoke Packpacka HaxaTb -J 1 BblbpaTb B
BbinaswemM MeH WMcTouyHuku. lNocne yvero ceTb GygeT okpalwleHa B 3aBUCUMOCTU OT

BIMNAHNA NCTOYHUKOB Ha CETb.

CeeepHaA
Mo 1

PMcyHOK 8.14 - Okpacka TensIoBoM CeT B 3aBUCMMOCTU OT BIIUAAHUA UICTOYHMUKOB
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Ha pucyHke Bbllie BMAHO, YTO KpaCHbIM LBETOM BblAENeHbl y4acTKM W y3nbl CETU
3anuTaHHble oT uctodHmka Ne 1 "CeepHas", CMHUM — OT uctodHMka Ne2 "KOxxHas", a 3eneHbIM
— oT 0bowmx.

—Ownbka Z015: He 3apaH BblgeNEHHbIM UCTOYHUK - [laHHOE COOOLLEeHNI BbIBOAUTCS
npu HenpaBWibHO 3afjaHHOM pexume paboTbl HAa OAHOM M3 UCTOYHWMKOB. OAuH 1”3
WCTOYHMKOB CETU OOIMKeH ObiTb 0003Ha4yeH Kak BblgeneHdbit - 3HayeHue nons Mode,
Pexnm paboTbl UICTOYHMKA.

—Ownbka Z016: Heckonbko UCTOYHUKOB 3ajaHbl KaK BblaeNnieHHble. [laHHoe coob-
LLeHNne BbIBOOUTCA MpPUM HEnpaBUIlbHO 3aJaHHOM pexume paboTbl Ha OAHOM U3
nctoyHmkoB. OONH M3 UCTOYHUKOB CETU OOMmKeH ObiTb 0603HayeH kak BbloeneHHbin -
3HayeHue nonda Mode, Pexunm paboTbl nCToYHUKA. OcTarbHbIe Xe UCTOYHUKN MOTYT UMETb
cnegywwme pexmnmbl paboTbl: a) NOANUTKN HET, PMKCUpOBaH pacnonaraemMbli Hamnop; 0)
noanuTKNU HeT, MKCMPOBaAHO AaBrieHne B obpaTHOM TpybonpoBoge; B) nognutka He
orpaHu4eHa; r) noanuTka orpaHn4yeHa 3afgaHHbIM 3Ha4YEHUEM.

—Owwnbka Z101 ID=XX 3agaBuno WUCTOYHUK. [laHHOE COOOLLEeHMA BbIBOOUTCA B
cnyyae, ecnv pacyeT MnokasblBaeT, YTO Ha ydacTke BbIXOASALWEM M3 UCTOYHMKA BOoAda B
nogatowem TpybonpoBoae TeyeT B CTOPOHY MCTOYHMKA. B aTom crnyvyae Heobxoammo

npoBepuUTb NPaBuUiibHOCTb CXEMbl CETU N NCXOOHbIX OaHHbIX.

8.5 MpocmoTp pe3ynbTatoB HaNaaoO4HOro pacuyera

Ans Toro, 4ytobbl y3HaTb, Kakne ApoccesibHble LWanbbl Obln YCTaHOBMEHbI, MecTa ux
YCTaHOBKW, Kakve Oblniv pekoMeHAoBaHbl K YCTaHOBKE 351eBaToOpbl U MPOYY MHGOPMaLMIo,
HY)XHO OTKPbITb OKHO CEeMaHTUYecKkoW WHGOPMaumMM MO WHTEepecyloleMy OObekTy W

NPOCMOTPETb HeobxoaMMble nossi.
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4> M@ -Deerc| &R e |

|| Texkywan zanuce | 3anpoc | Basa | Oreer | »

Keapran 108 -
Yuua 10 KokHeit nep.

Horep aoma 14

Kopnyc 2

ClMB0N aoMa

Sapec 14

Koa yauel 054 L]

F

BblgeneHHbii Ha

OKHO CEMaHTU4eCcKoM
KapTe oObeKT

MHPOPMALWN C AaHHBIMU MO
BblAENEeHHOMY 0GBbEKTY

PucyHok 8.15 - OkHO cemaHTU4ecKkon HpopmaLmm € BbiAeNeHHbIM Ha KapTe 00 HLEeKTOM

]

JBHMMaHMG: UTOo oO3HavaeT oTpuuaTenbHoe 3HavyeHue pacxoga B
Tpybonpoeoae? OTpuuaTtenibHOE 3HaA4YeHMe pacxoga TennoHocuTens B TpybonpoBone
O3Ha4aeT, YTO HanpaBneHne OBWXKEHUS BOObl HE COOTBETCTBYET CTPEsike HanpaBrieHus

yyacTka. MNoapoGHee — cM. pasgen HanpaeneHue aBukeHus BoAbl B TpyGONpoBoaax.

Mo ecem o6BLekmam mennoesol cemu:

1)T1_t, TemnepaTypa ceTeBon Boabl B nod. Tp-ge, °C - B pesynbrate pacyeTa
onpegensieTcs Temnepartypa Bofbl B nogatoiiem Tpybonposoge (No yvyacTtkam - B Havarne
n KoHue Tpybonposoaa).

2)T2_t, TemnepaTtypa ceTteBon Boabl B 00p. Tp-ge, °C - B pesynbrarte pacyeta
onpeaenseTca Temneparypa Boabl B obpaTHoOM TpybonpoBoae (No yyacTkam - B Havane u
KOHUe Tpybonposoaa).

3)Gsum_pod, CymmapHbI pacxof ceTeBOM Bodbl, T/M - B pes3ynbTaTe pacyeta
onpegenseTca CyMMapHbI pacxod ceTeBoM Bogbl (MO ydacTkam - B MOAAOWEM U
obpatHom TpybonpoBogax).

4)Hras, Pacnonaraembin Hanop, M - B pe3ynbTate pacdeta onpegensercd
pacnonaraembiin Hamnop B Yy3ne (KpOMe Yy4acTKOB, MO HACOCHbIM CTaHUMAM U
ApoccenupyrowmM ysnam onpegensietcsa o ysna v nocne, no LTI gana nepsoro u
BTOPOro KOHTypa).

5)H_obr, Hanop B obpaTHOM Tp-ge, M - B pe3ynbTaTe pacyeTa onpegensercs Hanop
B obpaTtHoMm TpybonpoBoae B y3rne (N0 HACOCHbIM CTaHUUSAM M APOCCENMPYIOLWMM Y3nam

onpegensieTcs 4o ysna u nocne, no LTI gna nepBoro n BTOporo KOHTypa).
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6)Ppod, [laBneHune B nogatoLllem - B pedynbTaTe pacyeTa onpeaenserca gasneHme B
nogatowem Tpybonposoae B y3ne (MO HACOCHBbIM CTaHUMAM U LPOCCENUPYIOLWMM y3ram
onpegenseTca 4o ysna u nocne).

7)Pobr, [laBneHne B obpaTHOM - B pe3ynbTaTe pacyeTa onpenensieTca gasneHve B
obpaTtHoM TpybonpoBoae B y3ne (N0 HAaCOCHbIM CTaHUMSM U APOCCENMPYIOWUM y3nam
onpegenseTca 4o ysna u nocne).

8)Time, Bpema npoxoxaoeHuns BoAbl OT UCTOYMHMKA, MUH - B pes3yrbTaTe pacyeTa
onpegensieTcs Bpems NpoxXoXaeHns BoAbl OT UCTOYHUKA A0 y3ra (KpoMe y4acTKOB).

9)Dist, MyTb, NPONAEHHLIN OT UCTOYHUKA, M - B pedyrbTaTe pacyeTa onpeaenseTcs
NPOTSXKEHHOCTb MYyTU MPOMOEHHOro TenfIoHOCUTENeM OT MCTOYHMKA OO0 y3na (Kpome
y4acTKOB).

10)Tb, [laBneHune BCKkMNaHus, M - B pe3ynbTaTe pacyeTa onpeaensieTcs aBneHne B
y3ne, Npu KOTOPOM MOXET MPON3ONTN BCKUMaHMEe TennoHocuTens (KpoMe y4acTKOB).

11)Hstat, CtaTtnyeckuin Hanop, M - B pe3ynbTaTte pacyeTa onpefensieTca 3HadeHue
CTaTU4eCcKoro Hanopa B yarne (KpoMe y4acTKoB).

Mo ucmo4yHuKy mensoeoul cemu:

1)Ht ras, Tekywmin pacnonar. Hanop Ha BbIXOAE U3 UCTOYHMKA, M - B pesynbTaTe
pacyeTa onpegensieTcs TeKylWMA pacnonaraemMbiii Hanop Ha BbIXOAE W3 UCTOYHUKA, B
3aBMCUMOCTUN OT pexmma paboTbl UCTOYHMKA MOXET ObiTb onpeaeneHo HOBOE 3HaYeHue
AAHHOW BEITMYUHBI, B CETU C HECKONIbKUMU UCTOYHUKaMU.

2)Ht_obr, Tekywmnin Hanop B o6paTtH. TP-4€ Ha UCTOYHMKE, M - B pedyrnbTaTe pacyeTa
onpeaenseTca Tekywun Hanop B obpaTtHOM TpybonpoBoae Ha NCTOYHUKE, B 3aBUCUMOCTU
OT pexuma paboTbl MUCTOYHMKA MOXeT ObiTb onpefernieHo HOBOE 3HadeHwe [OaHHOW
BEMNNYMHbI B CETU C HECKOSTbKUMWN NCTOYHUKAMMU.

3)Qo_r, Pac4eTHas Harpyska Ha oTonneHue, lkan/y (MBT) - B pesynbtate pacyeta
onpeaensieTca pacdeTHasa Harpy3ka Ha OTOMnfieHne, Kak CyMmmMma BCeX pacHeTHbIX Harpy3ok
Ha oToNMeHne NOAKIMYEHHbIX K AaHHOMY UCTOYHUKY.

4)Qsv_r,PacyeTHas Harpy3ka Ha BeHTunauumto, 'kan/y (MBT) - B pesynbtaTte pacdeTta
onpegenseTca pacdeTHas Harpyska Ha BEeHTUNAUMIO, Kak CyMMa BCeX pacyeTHbIX
Harpy3oK Ha BEHTUNALMIO NOAKMOYEHHbBIX K JAaHHOMY UCTOYHUKY.

5)Qgv_r, PacyeTtHas Harpyska Ha [BC, lkan/y (MBT) - B pesynbTaTe pacyeta
onpefensieTcs pacyeTHasd Harpyska Ha ropsidee BOAOCHabXeHue, Kak cymMma BCeX
pacyeTHbIX Harpy3oK Ha CUCTEMbI ropsYero BOAOCHAGXEeHUS, NOOKIHYEHHbIX K JaHHOMY

MCTOYHUKY.
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6)Qo_t, Tekywasa Harpy3ka Ha oTonnenue, lkan/y (MBT) - B pesynbtate pacyeta
onpefensieTcs Tekywas Harpyska Ha OTOMJfieHMe, Kak CyMMa BCeX TEKyLUMX Harpy3ok Ha
OTONSIEHNE, NOAKNIOYEHHbIX K JAHHOMY UCTOYHUKY.

7)Qsv_t, Tekywas Harpyska Ha BeHTunauuio, Nkan/y (MBT) - B pesynbtate pacyeTta
onpefenseTcs Tekyllas Harpy3ka Ha BEHTUNALMIO, KaKk CyMMa BCEX TEKYLLMX Harpy3ok Ha
BEHTUNALMIO MOAKITOYEHHbBIX K AaHHOMY UCTOYHWUKY.

8)Qgv_t, Tekywaa Harpyska Ha [BC, lkan/4y (MBT) - B pesynbrtate pacyeta
onpefensieTcs TeKyllas Harpy3ka Ha ropayee BOoAOCHabXeHMe, Kak CyMMa BCeX TEKYLLMX
Harpy3oK Ha CUCTeMbI ropsiyero BOAOCHabXeHUS. NOAKMIOYEHHbIX K JAHHOMY UCTOYHUKY.

9)Qsum, CymmapHasa Tennosas Harpyska, [kan/vy (MBT) - B pesynbTaTe pacyeta
onpefensieTcs cymMMapHasi TensioBas Harpyska.

10)Gso, Pacxopn ceteBon Boabl Ha CO, T/4 - B pe3ynbTaTe pacdeta onpeaenseTcs
pacxo ceTeBOW BOAbl HA CUCTEMY OTOMNSIEHUS.

11)Gsv, Pacxopg ceteBon Boabl Ha CB, T/4 - B pesynbTate pacyeTta onpegenseTrcs
pacxo4 ceTeBOW BOAbl HA CUCTEMY BEHTUNALNN.

12)Ggv, Pacxopg ceteBon Boabl Ha 'BC, T/4 - B pe3ynbrate pacyeTa onpeaensercs
pacxod ceTeBOW BOLbl HA CUCTEMY ropsYvYero BOAOCHabXeHus.

13)Gut_pot, Pacxog Bogbl Ha yTeuky u3 cuc.Tennonotpeb., T/4 - B pesynbTaTe
pacdeTa onpefensieTcsa pacxon BoAbl Ha yTEYKM M3 CUCTEM TennonotTpebneHums.

14)Gpodpit, Pacxoa Boabl Ha nognuTky, T/4 - B pe3ynbTate pacyeTa onpeaensercs
pacxo4 BOAbl HA NOOMUTKY.

15)Gut_pod, Pacxog ceteBon BOAbl Ha yTeuky M3 MOA.TP., T/4 - B pesynbraTe
pacdeTa onpefensieTcsl pacxon CETEBOM BOAbI HA YyTEYKN U3 nodatoLmx TpybonpoBoaos.

16)Gut_obr, Pacxon ceteBon Boabl Ha yTeuyky M3 obp.Tp., T/4 - B pesynbTaTte
pacyeTa onpefensieTcs pacxon ceTeBon BoAbl Ha yTeukn ns obpatHbix Tpyb6onpoBoaoB.

17)Qpot_ts, Tennoeble notepn B Tennosbix ceTdaAx, [kan/y (MBT) - B pesynbTaTe
pacdeTa onpefensieTcsl BenimymnHa TennoBbiX NOTEPb B TEMMOBbLIX CETAX.

Mo nompebumensim mensioeou cemu:

1)Nel_r, PekomeHayembii HOMeEpP aneBaTtopa - B pesyrnbTaTe pacyeTta onpenensiercs
pekoMeHayeMbli HOMep aneBaTopa.

2)Dsop_r, PekomeHayembi guaMeTp conna aneesaTtopa, MM - B pedyrbTaTe pacyeTta
onpegensieTcs pekoMeHayembli AgnameTp conna anesartopa.

3)Ucalc, PacyeTHbIM KOI(PPUUMEHT CMewweHna - B pes3ynbTate pacyeTta

onpenenseTca pacyeTHbIN KOIPPULNEHT CMELLEHUS.
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4)Gso, Pacxopn ceteBon Boabl Ha CO, T/4 - B pe3ynbTaTe pacyeTta onpegenserca
pacxo4 ceTeBOW BOAbl HA CUCTEMY OTOMNSIEHUS.

5)Gso_otn, OTHocuTenbHbI pacxon Boabl Ha CO, T/4 - B pesynbTate pacyeta
onpeaensieTca OTHOCUTESNbHbIN pacxod CeTeBOW BOAbl HA CUCTEMY OTOMSEHUS
(OTHOLWIEHME (haKTMYECKOro pacxoa K pacyeTHOMY).

6)OTHOCUTENbHAsA Harpyska Ha CUCTeMy OTOMMeHMs - B pesynbTaTe pacyeTa
onpenensieTcss OTHOCUTENbHAA Harpyska Ha CUCTEMY OTOMMeHMs (OTHOLLIEHME TeKyLien
Harpy3Kku K pac4yeTHON).

7)T3so_t, Temnepatypa Boabl Ha Bxoge B CO, °C - B pesynbTaTe pacyeta
onpegensieTcs akTnyeckas Temnepatypa BoAbl Ha BXOAE B CUCTEMY OTOMMEHMS.

8)T2so_t, TemnepaTtypa Boabl Ha Bbixoge M3 CO, °C - B pesynbTaTe pacyeta
onpeaenseTca haktmyeckas TemnepaTypa BoAbl Ha BbIXO4E M3 CUCTEMbI OTOMNSIEHMS.

9)Tvso_t, Temnepatypa BHyTpeHHero Bo3gyxa CO, °C - B pesynbTate pacyeta
onpegensieTcs akTnyeckas Temnepatypa Bo3gyxa B NOMELLEHNN.

10)Dshb_so_pod, OuameTp wanbbl Ha noa. Tp-Ae nepeg CO, MM - B pesynbTaTe
pacyeTa onpegensieTcs agMameTp warnbbl Ha nogarowem TpybonpoBoae nepen cMcTeMoun
OTOMMEHNS.

11)Nshb_so_pod, Konuyectso wanb Ha nog. Tp-ge nepeq CO, wTt - B pesynbraTe
pacdeTa onpeaensieTcs KonMyYecTBo Wanb Ha nogatowem TpybonpoBoae nepes CMCTeMom
OTOMMEHNS.

12)Dshb_so_obr, QuameTp wanbbl Ha obp. Tp-ae nocne CO, Mm - B pesynbTaTte
pacyeTa onpegenseTrca guameTp wanbbl Ha obpaTtHoM TpybonpoBoade nepen cUCcTeMOou
OTONMNEHUS.

13)Nshb_so_obr, KonuyectBo wanb Ha obp. Tp-ge nocne CO, wt - B pesynbraTe
pacyeTa onpeaensieTcst KonmyecTBo wanb Ha obpaTHOM TpybonpoBoae nepen CMCTEMOM
OTONNEHUS.

14)dHshb_so_pod, NoTepu Hano|?a Ha wanbe nog”-aa nepen CO, m - B pesynbTaTe
pacdeTta onpegenseTcsa 3HavyeHMe noTepb Hamopa Ha wanbe Ha nojawoLlem
Tpybonposoge nepen CUCTEMON OTOMSEHNUS.

15)dHshb_so_obr, lNoTepu Hano|sa Ha wanbe o6p.Tp-ga nocne CO, m - B
pesynbTaTte pacyeTa onpegensieTcs 3HavyeHue noTepb Hanopa Ha wanbe Ha obpaTHOM
TpybonpoBoge nepen CUCTEMON OTOMNSNEHUS.

16)Dshb_pod, AnameTp wanbbl Ha BBOAE Ha NoA.Tp-4e, MM - B pe3dynbTaTe pacyeTa

onpependaeTcda aAMamMeTp LWandbl Ha BBOAE Ha nogaroLem pr6OI'IpOBOL|,e.
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17)Nshb_pod, KonnyectBo wanbd Ha BBOAEe Ha nog. Tp-A4e, WT - B pesynbraTe
pacdeTa onpegenseTca KONM4ecTBo Wanb Ha BBOAE Ha nogatowem TpybonpoBoae nepegn
CUCTEMOW OTOMNJSIEHUS.

18)Dshb_obr, nametp waibebl Ha BBOAE Ha 00p. Tp-A4e, MM - B pe3ynbTaTte pacyeTa
onpeaenseTcsa agnameTp Wwanbbl Ha BBoAEe Ha obpaTHoM TpybonpoBoae.

19)Nshb_obr, KonunuectBo wanb® Ha BBOAe Ha 0Op. Tp-Ae, WT - B pesynbrate
pacdeTa onpeaensieTcs KonmyecTso Wwanbd Ha BBoae Ha obpaTHom TpybonpoBoae nepen
CUCTEMOW OTONNEHUS

20)Gsv, Pacxop ceteBon Boabl Ha CB, T/4 - B pe3ynbrate pacyeta onpeaensercs
pacxo4 ceTeBOW BOAbl HA CUCTEMY BEHTUNALMN

21)Gsv_otn, OTHocuTenbHbIM pacxon Boabl Ha CB, T/4 - B pesynbTaTe pacyeta
onpefensieTcs OTHOCUTENbHbLIM pacxo CeTeBOW BOAbl HA CUCTEMY BEHTUNALMM
(OTHOLWIEHME (haKTMYECKOro pacxoa K pacyeTHOMY).

22)T2sv_t, Temn. Bogbl nocne cuctembl BeHTUNSAUMKM, °C - B pesynbtaTe pacyeTa
onpegensieTcs hakTnyeckas Temnepartypa BoAbl NOCNEe CUCTEMbI BEHTUNALNN

23)Tvsv_t, Temnepatypa BHyTpeHHero Bosgyxa CB, °C - B pesynbTaTe pacyeta
onpefensieTcsa aktuyeckad TemnepaTtypa BHYTPEHHero Bo3gyxa ANns  CUcTembl
BEHTUNALMMN.

24)Dshb_sv, [lnameTp wanbbl Ha cUCTEMY BEHTUNALMU, MM - B pe3ynbTaTe pacyeTta
onpegensieTcs AMameTp Wanbbl HA CUCTEMY BEHTUMSALMN.

25)Nshb_sv, KonnuyectBo wanb Ha cucteMy BEHTUNALMM, WT - B pesynbTaTte
pacyeTa onpegensieTcsl KoNM4ecTBO Wanb Ha cMCTeEMY BEHTUNSLMN.

26)Ggv, Pacxop ceteBon Boabl Ha 'BC, T/4 - B pe3ynbTaTte pacyeTa onpegensercs
pacxo4 ceTeBOW BOAbl HA CUCTEMY ropaYvero BOAOCHaOGXeHMS.

27)Gcirc, Pacxon ceteBon Boabl B LUMPK.TpybonpoBoae, T/4 - B pe3ynbTaTe pacyeTta
onpegensieTcst pacxoq BoAbl B LMPKyNsiLMOHHOM TpybonpoBoae.

28)Dshb_gvs, OuameTtp wanbbl Ha BeBoge [BC, mm - B pesynbTaTe pacyeta
onpegensieTcs AMaMmeTp Wanbbl Ha CUCTEMY rOpsaYero BOAOCHabXeHUS.

29)Nshb_gvs, KonuyectBo wanb Ha BBoge IBC, wT. - B pesynbrarte pacyeTta
onpeaenseTcsa KoNM4ecTBo Wanb Ha cucTeMy ropsidero BO4OCHabXeHus.

30)Dshb_circ, OuameTp uupkynauyuoHHon wanbel Ha BC, mMm - B pesynbrarte
pacdeta onpegensieTca AvameTp UMPKYNSUMOHHOM Wwanbbl Ha CUCTEMY ropsyero

BOOOCHAOXeHUS.
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31)Nshb_circ, KonnyecTtBo UMPKYyNsAUMOHHbIX wand Ha MBC, wr. - B pesynbTraTte
pacdeTta onpegensietca KonM4YecTBO LMPKYMALMOHHBbIX LWanbd Ha CUCTeEMY ropsiyero
BOAOCHabXeHus1.

32)Gniz, Pacxog 1 koHTypa | ctynenn TO IBC, T/ - B pesynbrate pacyeta
onpeaenseTca pacxoq ceT.Boabl, 3aTek. B nepyto ctyneHb TO MBC.

33)G2_niz, Pacxog 2 koHtypa | ctynenn TO BC, T/4 - B pesynbrate pacyeta
onpenensieTcs pacxon ropayen Bogbl BO BTOPOM KOHTYpe.

34)Q_niz, Tennosas Harpyska | ctynenu, lkan/y (MBT) - B pesynbTate pacyeTta
onpeaensetca tennosad Harpyaka | ctyneHn TO Ha TBC.

35)T11_niz, TemnepaTtypa Ha Bxoge 1 KoHTypa | ctyneHu, °C - B pesynbTaTte
pacyeTa onpegensieTcs Temnepatypa Ha Bxoge 1 koHTypa | ctyneHm TO Ha TBC.

36)T12_niz, TemnepaTtypa Ha Bbixoge 1 koHTypa | ctynenmn, °C - B pesynbrarte
pacyeTa onpegensieTcs TemnepaTypa Ha Bbixoge 1 koHTypa | ctynenn TO Ha BC.

37)T21_niz, TemnepaTypa Ha Bxoge 2 KoHTypa | ctyneHn, °C - B pesynbraTe
pacyeTa onpegenseTcs TemnepaTtypa Ha Bxoge 2 koHTypa | ctyneHn TO Ha TBC.

38)T22_niz, TemnepaTypa Ha Bbixoge 2 KoHTypa | ctynenmn, °C - B peasynbrarte
pacyeTa onpegensieTcs TemnepaTypa Ha Bbixoge 2 koHTypa | ctynenn TO Ha 'BC.

39)T11_verh, Temnepatypa Ha Bxoge 1 koHTypa |l ctyneHu, °C - B pesynbrarte
pacyeTa onpegenseTcs Temnepatypa Ha Bxoge 1 koHTypa Il ctynenn TO Ha BC.

40)T12_verh, Temnepatypa Ha Bbixoge 1 koHTypa Il ctyneHn, °C - B peaynbrarte
pacyeTa onpeaenseTcs Temnepatypa Ha Bbixoge 1 koHTypa Il ctyneHn TO Ha TBC.

41)T21_verh, Temnepatypa Ha Bxoge 2 koHTypa |l ctynenun, °C - B pesynbrarte
pacyeTa onpegenseTcs TemnepaTtypa Ha Bxoge 2 koHTypa Il ctynenn TO Ha BC.

42)T22 verh, Temnepatypa Ha Bbixoge 2 koHTypa Il ctynenn, °C - Bpeaynbrarte
pacyeTa onpeaenseTcs Temnepatypa Ha Bbixoae 2 koHTypa Il ctynenn TO Ha BC.

43)Gverh, Pacxog 1 koHTtypa Il ctynewn TO BC, 1/4 - B pesynbTaTe pacdeTta
onpeaensieTcsa pacxoq ceT.Boabl, 3aTek. BO BTopyto cTtyneHb TO MBC.

44)G2_verh, Pacxog 2 koHtypa Il ctynenwn TO BC, 1/4 - B pesynbTaTe pacdeTta
onpegenseTca pacxoq ropsiden Bogbl BO BTOPOM KOHType |l cTyneHn.

45)Q_verh, Tennosasa Harpy3ka Il ctyneHn, lkan/d (MBT) - B pe3dynbTate pac4deTta
onpegensieTcs tennosag Harpy3aka |l ctyneHn TO Ha TBC.

46)Gset_nal, Pacxon ceteBon Bogbl Ha CO nocrne Hanagku, T/4 - B pesynbtarte

pacyeTa onpeaenseTcsa pacxon CeTeBOW BOAbl HA CUCTEMY OTOMNMNEHUS NOCNe Hanaaku.

78405.0M-11CT.003.001
162



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

47)Gut_pot, YTeuka ua cucrtembl Tennionotpedbnenuns, T/4 - B pesynbTaTe pacdeTta
onpenensieTcs BenuunHa yteyek u3 cMctem tennonotpedneHus.

48)Qut_pot, MNotepun Tenna ot yteukn, Kkan - B pesynbTaTe pacyeTta onpegensierca
BENUYMHA NOTEPb TeNna OT YTEYEK.

49)Hset_nal, Heobxoanmbin pacnonaraembin Hanop gns CO, m - B pesynbrarte
pacdeTa onpegensieTcs HeobxoanMbIN pacnosiaraeMbiin HAaNoOp 4SS CUCTEMbI OTOMMEHMS.

Mo yyacmkam mensoeoli cemu:

1)dH_pod, lMNMoTepn Hanopa B nogatowem TpybonpoBoge, M - B pe3dynbraTte pacyeTa
onpeaenseTcsa BenuyMHa NoTepb Hanopa B nogatoLem Tpybonposoae.

2)dH_obr, MNoTepn Hanopa B obpaTHOM TpybonpoBoae, M - B pesynbTaTe pacyeTa
onpegensieTcst BenuymnHa notepb Hanopa B obpaTtHom TpybonpoBoae.

3)dHud _pod, YaenbHble nMHEWHblE nNOTepuM Hanopa B noa.Tp-4e, Mm/M - B
pesynbTaTte pacyeTa OnpeaenseTca BenuvyumHa YAenbHbIX JNIMHENHbIX MOTEepb Hanopa B
nogatoLem Tpybonposoae.

4)dHud_obr, YpgenbHble nWHEWHble NOTepyu Hanopa B 0Op.Tp-ge, MM/M - B
pesynbTaTte pacyeTa OnpeaenserTca BenunyMHa YAEnbHbIX JIMHEWHbIX NOTEPb Harnopa B
obpatHom Tpybonposoae.

5)Vpod, CkopocCTb ABWXeHUs BoAbl B MOA.Tp-A4e, M/C - B pesynbraTte pacyeTa
onpenensieTcsi CKOpoCcTb ABMXEHNSA BOAbLI B MoAatoLem TpybonpoBoae.

6)Vobr, CkopocTb ABwxeHusi Boabl B 00Op.Tp-g4e, M/C - B peaynbrarte pacyeta
onpeaenseTcsa CKOpPOCTb ABMXEHNSA BOAbl B 0bpaTHOM TpybGonpoBsoae.

7)Gut_pod, BenuuunHa yTeyku n3 nogawowero TpybonpoBoga, T/M - B pesynbTaTte
pacdeTa onpefensieTcs BenMunHa ytevek u3 nogatowlero Tpybonposoaa.

8)Gut_obr, BennunHa yteukm n3 obpartHoro TpybonpoBoga, T/4 - B peasynbrarte
pacyeTa onpeaensieTcs BennumHa ytedek ns obpartHoro Tpybonposoaa.

9)Qpot_pod, Tennosble noTepu B nogatowem TpybonpoBoae, kkan/d (BT) - B
pesynbTate pacyeTa onpedensieTcs BenMyYMHa TENfoBbIX MNOTEPb B MOAatloLEM
TpybonpoBogae.

10)Qpot_obr, Tennosble notepy B obpatHoM Tpybonposoge, kkan/y (BT) - B
pesynbTate pacyeTa oOnpeaenseTca BenuuMHa TennoBbiX MOTepb B obpaTHOM
Tpybonposoae.

Mo dpoccenupyrow,um ycmpolicmeam mernsosol cemu:

Tonbko Ons pexxuma ebivyucsisieMol poccesibHoU walibbl
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1)Dshb_pod, AnameTp wanbbl Ha Barnace B nog. Tp-4e, MM - B pedynbTaTte pacyeTa
onpegensieTcs avameTp Wwanbbl Ha 6annace B nogatowem TpybonpoBose.

2)Dshb_pod, Konuyectso wanb Ha 6avinace B nogatowiem Tp-ae, WT. - B pedynbTaTe
pacyeTa onpegensieTcst Konn4ecTBo Wanb Ha Garnace B nogatowem TpybonpoBoae.

3)Dshb_obr, InameTtp wanbsl Ha 6annace B 06p. Tp-A4e, MM - B pe3ynbTate pacyeTta
onpegenseTca guameTp wanbbl Ha 6annace B obpaTtHoM Tpybonposoze.

4)Dshb_obr, Konnyectso wanb Ha 6avinace B o6paTHOM Tp-Ae, WT. - B pe3ynbrarte

pacyeTa onpegensieTcst kKonnyecTso Wwanb Ha Bbarnace B o6paTtHoM Tpybonposoae.

o YTri:

1)Qo_t, lNogknioyeHHass Harpy3ka Ha oTonneHue. [kan/d (MBT) - B pesynbTaTte
pacdeTa onpegensdeTca MNOAKMIOYEHHAs Harpy3ka Ha OTonfieHne no MOAKMYEHHON
Harpyske kBapTtana.

2)Qsv_t, lNMogknioyeHHaa Harpyska Ha BeHTunauumto. [kan/y (MBT) - B pesynbTaTe
pacyeTa onpegenserca MNOAKIIYEeHHas Harpyska Ha BEHTUNSUMIO MO NOAKMHYEHHOWN
Harpyske kBapTtana.

3)Qgv_t, MoaknoyeHHasa Harpyska Ha BC, lNkan/y (MBT) - B pesynbTate pacyeTa
onpeaenseTca NOAKMYEHHas Harpyska Ha ropsiiee BoAocHabXeHue no NoakYeHHOM
Harpyske KBapTana.

4)Nel_r, PekomeHayeMbii HOMEpP aneBaTopa - B pesynbTaTe pacdeTa onpeaensierca
HOMep aneBaTopa, peKOMeHOYEMbIV K YCTaHOBKE.

5)Dsop_r, PekomeHayembI guaMeTp conna anesaTtopa, MM - B pedyrnbTate pacyeTa
onpegensieTca pekoMeHagyeMbl AnaMmeTp conna aneesartopa.

6)U_calc, PacuyeTHbin KO3(bMUMEHT CMeleHna - B pes3ynbTaTe pacyeTa
onpegensieTca pac4yeTHbIN KOIPPULNEHT CMELLEHUS.

7)dHsoplo, lNMoTepn Hanopa B conne aneBatopa, M - B pe3ynbrate pacyeTa
onpegenseTca BenuynHa noTepb Hamnopa B conse aneesartopa.

8)T1_t, Temnepatypa Ha Bxoge 1 koHTypa, °C - B pesynbrate pacyeTa
onpegenseTcs TemnepaTypa TENNIOHOCUTENS Ha BXoAe NepBoro koHtypa LTI,

9)T2_t, Temnepatypa Ha Bbixoge 1 KoHTypa, °C - B pesynbrate pacyeta
onpegensieTca Temnepartypa TENSIOHOCUTENSA Ha BbIXxoae nepsBoro KoHTypa LTTI.

10)T3so_t, TemnepaTypa Ha Bbixoge 2 kOHTypa, °C - B pe3ynbTaTe pacyeTa

onpegenseTca TemnepaTypa TENNOHOCUTENS Ha BbIXxode BTOPOro koHtypa LTII.
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11)T2so_t, Temnepatypa Ha Bxoae 2 KoOHTypa, °C - B pesynbTaTe pacyeTa
onpegensieTcs TemnepaTypa TeNSIOHOCUTENS HAa BXOoAe BTOPOro kKoHTypa LITTT.

12)Dshb_pod, [OuameTtp wanbbl Ha noa.Tp-ge, MM - B pesynbTarte pacyeTa
onpeaenseTca agnameTp wanbbl Ha nogatowem Tpybonposoae.

13)Nshb_pod, KonnuyectBo wanb Ha nog. Tp-Ae, WT - B pesynbTarte pacyeTa
onpegensieTcs KoNM4ecTBo Wanb Ha nogatoLlem Tpybonposoae.

14)Dshb_obr, Ouametp wanbbl Ha o06p. Tp-4e, MM - B pe3ynbTate pacyeTa
onpegenseTca gnameTp wanbsl Ha obpaTtHoM Tpybonposoae.

15)Nshb_obr, KonuyectBo wanb Ha o06p. Tp-ge, WT - B pe3ynbTaTe pacyeTa
onpegensieTcst KONUM4ecTBo Wanb Ha obpaTHOM TpybonpoBoae.

16)dHshb_pod, NoTepu Hanopa Ha wanbe B noa. Tp-4e, M - B pesynbraTte pacyeTa
onpegensieTcs BenuynHa noTepb Hanopa Ha warnbe Ha nogatowem Tpybonposose.

17)dHshb_obr, lNoTepu Hanopa Ha wanbe B 06p. Tp-Oe, M - B peadynbTate pacyeTa
onpegenseTcsa BenuynHa notepb Hanopa Ha wanbe Ha obpaTHoMm TpybonpoBoae.

18)Ggv, Pacxopn ceteBon Bogbl Ha CB, T/4 - B pesynbraTte pacyeta onpegensercs
pacxod ceTeBOW BOAbl HA CUCTEMY BEHTUNALNN.

19)Dshb_gvs, nameTp wanbbl Ha BC, MM - B pe3ynbTaTe pacyeTta onpeaensercs
AanameTp Wwanbbl Ha CUCTEMY ropsivYero BogoCHabXeHus.

20)Nshb_gvs, KonuyectBo wanb Ha [BC, wt. - B pesynbrate pacyeTa
onpegensieTcs KoONM4ecTBO Wanb Ha CMCTeMy ropsvero BoO4OCHabXeHus.

21)dHshb_gvs, [MoTtepn Hanopa Ha wanbe BC, m - B pesynbrate pacyeTa
onpenensieTcst BenuynHa notTepb Hanopa Ha wanbe cuctemMbl ropsyero BogocHabXeHus.

22)Gniz, Pacxopg cet.Bogbl | ctyneHn TO [BC, 1/4 - B pesynbTaTe pacyeta
onpefensieTcs pacxo CeTeBOW BOAbl B NMEpBOM KOHType | cTyneHu TennoobMeHHOro
annaparta cucTeMbl rops4ero BogocHabxeHus.

23)G2_niz, Pacxog 2 koHtypa | ctynenm TO BC, T/4 - B pesynbraTte pacyeta
onpenensieTcst pacxo ropsyen Bogbl BO BTOPOM KOHTYpeE.

24)Q_niz, Tennoas Harpy3ka | ctynenn, kan/y (MBT) - B pesynbrarte pacyeTta
onpegensieTcs Tennosaqa Harpyska | ctynenn TO Ha BC.

25)T11_niz, TemnepaTypa Ha Bxoge 1 KoHTypa | ctyneHu, °C - B pesynbTaTte
pacyeTa onpegenseTcs Temnepatypa Ha Bxoge 1 koHTypa | ctyneHn TO Ha TBC.

26)T12_niz, Temnepatypa Ha Bbixoge 1 koHTypa | ctyneHu, °C - B pesynbrarte
pacyeTa onpeaenseTcs TemnepaTtypa Ha Bbixoae 1 koHTypa | ctynenn TO Ha BC.
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27)T21_niz, TemnepaTypa Ha Bxode 2 KoOHTypa | ctynenu, °C - B pesynbraTte
pacyeTa onpegenseTcs TemnepaTtypa Ha Bxoge 2 KoHTypa | ctyneHn TO Ha BC.

28)T22_niz, TemnepaTypa Ha Bbixoge 2 KoHTypa | ctynenun, °C - B pesynbrarte
pacyeTa onpegensieTcs TemnepaTypa Ha Bbixoge 2 koHTypa | ctynenn TO Ha BC.

29)T11_verh, Temnepatypa Ha Bxoge 1 koHTypa Il ctynenn, °C - B pesynbrarte
pacyeTa onpegenseTcs Temnepatypa Ha Bxoge 1 koHTypa Il ctyneHn TO Ha BC.

30)T12_verh, Temnepatypa Ha Bbixoge 1 koHTypa Il ctynenn, °C - B pesynbTtarte
pacyeTa onpegensieTcs Temnepatypa Ha Bbixoge 1 koHTypa Il ctynenn TO Ha BC.

31)T21_verh, Temnepatypa Ha Bxoge 2 koHTypa Il ctynenn, °C - B pesynbrarte
pacyeTa onpegenseTcs TemnepaTtypa Ha Bxoge 2 koHTypa Il ctyneHn TO Ha BC.

32)T22_verh, Temnepatypa Ha Bbixoge 2 koHTypa Il ctynenu, °C - B pesynbrtarte
pacyeTa onpeaensieTcs TemnepaTypa Ha Bbixoge 2 koHTypa Il ctynenn TO Ha BC.

33)Gverh, Pacxog cet.Bogbl |l ctynenn TO I'BC, T/4 - B pesynbTaTe pacyeta
onpegenseTrca pacxon ceteBon Bofbl Il ctyneHn TennoobmMeHHOro annaparta CUCTEMb
ropsidyero BOAOCHabXeHus1.

34)G2_verh, Pacxog 2 koHTypa Il ctynenn TO 'BC, 1/4 - B pesynbrarte pacyeTta
onpeaenseTca pacxoq ropsiden Boabl BO BTOpoM koHType Il ctynenn TO Ha MBC.

35)Gperem, Pacxog Bogbl MO nepeMmblyke, T/4 - B pesynbrate pacyeta
onpegensieTcs pacxon BoAbl No NepemMbIyKe.

36)Gsum_pod2, CymmapHbIn pacxoq Boabl BO 2 KoHType LTI, T/4 - B peadynbTtarte
pacyeTa onpegendeTcs CyMmapHbI pacxod Bo BTOpoM koHType LITTT.

37)Qverh, Tennosasa Harpyska BepxHewn ctynedn TO [BC, lkan/da (MBT) - B
pesynbTate pacyeTa onpedensieTcd  TennoBas  Harpy3ka  BepXHEMm  CTyMneHu
TennoobMeHHOro annapata cCUCTeMbl ropsidero BogocHabXeHus.

38)Qniz, TennoBasa Harpy3ka HWxkHewn ctyneHn TO MBC, lNkan/y (MBT) - B pesynbTtate
pacyeTa onpegensieTcs TeNnoBas Harpyska HWXKHeEN CTyneHn TennoobmMeHHoro annaparta
CUCTEMbI FOpsiyero BOAOCHabXeHus.

39)Qut_pod, lMotepu Tenna oT yTeyek B nogawowem Tp-ge, Kkan/y (MBT) - B
pesynbTaTe pacyeTa onpefenseTrcd BenvynHa notepb Tenna OT yTeyek B nogarwem
Tpybonposoae.

40)Qut_obr, lMoTepn Tenna oT yTeyek B obpatHom Tp-ge, Kkan/y (MBT) - B
pesynbTaTe pacyeTa onpegensieTca BenvyYnMHa MnoTepb Tenna oT yTevyek B obpaTHOM

TpybonpoBogae.
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41)Qut_potr, MNMoTepn Tenna oT yTtedek B cuct. Tennonotpeb., Kkan/y (MBT) - B
pesynbTaTte pacyeTa onpenenseTcs BenMyYnHa TEnnoBbIX NOTEPb OT yTeyek B cucTtemax
TennonoTpebneHus.

42)Qsum, CymmapHasa Tennosas Harpy3ka Ha LTI, Mkan/y (MBT) - B pesynbtaTte
pacyeTa onpegendeTcsd cymmapHada Tennosasa Harpyska Ha LITTT.

43)Qts_pod, Tennosble notepu B nogawwem Tp-ge, Kkan/y (MBT) - B pesynbTtaTte
pacdeTa onpefensieTcs BenmymnHa TennoBbIX NOTepb B nogatoem Tpybonposoae.

44)Qts_obr, Tennoeble notepu B obpaTHoMm Tp-Ae, Kkan/y (MBT) - B pesynbrate
pacyeTa onpenensieTcs BeniminHa TennoBbIX NoTepb B obpaTHOM Tpybonposoae.

45)Gut_pod, Pacxog Boabl Ha yTeykn U3 noAa. Tp-Aa, T/4 - B pesynbTaTe pacdeTta
onpenensieTcsl BenmunHa ytevek ua nogatollero Tpybonposoaa.

46)Gut_obr, Pacxog Boabl Ha yTeukum n3 obp. Tp-ga, T/4 - B pesynbTaTe pacdeTta
onpeaenseTcsa BenuynHa ytedek ns obpartHoro Tpybonposoaa.

47)Gut_potr, Pacxoq Boabl Ha yTeykn u3 cuctem tennonotpeb., T/4 - B pesynbrarte
pacdeTa onpeaensieTcs BenmunHa yTevek 3 cuctem TennonotpebnexHums.

Bcto nHpopmaumio no obbektam MoXHO 0TobpasnTb Ha KapTe, akcnopTuposatb B HTML

nnun Excel, pacneyataTtb, okpacuTb B 3aBUCMMOCTY OT pasfnyHbIX NapaMeTpoB.

8.6 HanpaBneHue pBuxeHus Boabl B Tpybonposogax

Ctpenka npu n3obpaxeHun yyacTka popMarbHO yKasblBaeT HanpasreHne oT Havana K
KOHLYy ydacTka, 3afaHHoe npu ero Beoge (Npv pucoBaHun). HanpasneHne OBvXeHUs BOOb! B
TpybonpoBoae MOXHO y3HaTb PacCMOTPEB Pacxod BOAbl UMM CKOPOCTb ABWXKEHMSI BOAObI HA
yyacTke.

Kak BWMOHO Ha puCyHKe HWXKe, pacxod B nojawlwem TpybonpoBode YyyacTka
oTpuuaTteneH. JTO CBA3aHO C TeM, YTO HanpaBneHve AOBWXKEHMSI BOAbl B noJarolem
TpybonpoBoge He coBMagaeT C HanpaeneHuem CTpernku yyactka.PucyHok 7.16 -
HanpasneHue gsmxkeHns Bogbl

HanpaeneHue yyacTtka TpybonpoBoga MOXXHO CMEHUTb. [1151 3TOro HY>KHO:

1)HaxaTtb KkHONKy Bblgenute Ha naHenn Hasuraumm u  BblOENUTb  y4acTOK
HanpaBfieHMe KOTOPOro Heo6XoANMO CMEHUTL, NPU 3TOM Y4acTOK 3aMuraer.

2)HaxaTb kHonky Pexunm. Nossutcs ananoroBoe OKHO M306paKeHHOE Ha PUCYHKE.
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3)HaxaTtb CmeHnTb HanpasneHue. [JaHHas knaBuwa obBedeHa Ha PUCYHKE HWKe

KpaCHbIM LUBETOM.

Crvena pemma |

Tur:

YyacTru
BonomMor aTeneHEIN Y4acTok,

CrieHITE: [ =1 (= 2= 1= =i (5 1= I

Pt i

CrroyeH ak
CTemoy, o0paTHEIR TR-4,
Oy, nogamow9i Tp-0,

OTrieHa

PucyHok 8.16 - OkHo CMeHa pexuma

4)Haxatb OK. CTpenka yyactka A0SmKHA N3MEHMUTbL CBOE HanpaBreHue.

Mpexae 4Yem paccmaTpuBaTb 3HAYEHMSI PacXodoOB W CKOPOCTEN HeobXOoOMMO CHOBa
npousBecTu pacyeT. Kak BUOHO Ha pUCYHKE, NMOCIe CMeHbl HanpaBreHNs CTPENKM ydacTka U
nepepacyeTa, 3HaYeHVe pacxoda Bodbl B nogaroweM TpybonpoBoae y4acTka M3MEHWUOCh Ha

nonoXuTenbHoe. 3HayeHne pacxoaa B O6paTHOM pr6OI'IpOBO)J,e TaKke N3MEHUIO CBOW 3HaK.

Gnon=516 Ty
Gabp=-516 T4

: @

PucyHok 8.17 - HanpaBneHue ABWxeHUs BoAbl
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i

rmgpasriindeckoro pacdeta aBTOMaTU4YECKM WU3MEHATb HanpaselieHUA Yy4YaCTKOB B

MpumeyaHune: Tak ke nporpamma MMeeT BO3MOXHOCTb NPV 3aBepLUEHUU

COOTBETCTBUM C  HanpaBlfieHMEM  [OBWKEHUS  TenfIoHocUTens no  nojawowemy
Tpybonposogy. [na atoro B Awnanore HacTtponka naHenu pacyeTtoB Zulu Thermo B
3aknagke lpomokon pacdema OormkHa OblTb OTMeYeHa onums ABTOMaTUYECKM U3MEHATb

HanpaBneHWs y4acTKOB.
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9 NOBEPOYHbIA PACUET TEMNNIOBOU CETMU

9.1 OnucaHue pacuera

Llenblo noBepoyHOro pacdeta sBNAeTcs onpegeneHve (akTUYeckMx pacxonoB
TENSIOHOCUTENS Ha y4YacTKax TEMNSIoBON CETU U y NoTpebutenen npu 3agaHHoON Temnepartype

BOAbI B NofatoLLemM TpybonpoBoae 1 pacnonaraeMoM Harnope Ha UCTOYHUKE.

Pacquy noanexart TYNUKOoBblE W KOJbUEBble TernrnoBble CETU, B TOM 4uUcClne C
NOBbLICUTESIbHbIMA HaCOCHbIMW CTaHUnAMn n apoccenmpyrowimmMmin yCTpOVICTBaMM,

pa60TaI'OLIJ,VIe OT OAHOIo UM HECKOJbKNX NCTOYHUKOB.

[MoBepOoYHbIN pacyeT TEMMOBLIX CETEN MOXHO NPOBOAUTL C YY4ETOM YTEYeK U3 TEMNTOBON

CceTn n cnuctem Tennon0Tpe6neH|/|$|, a TaKkKe C y4eTOM TenroBbIX NoTepb B pr6OI'IpOBOD,aX.

Co3fgaHHas MaTemaTtnyeckasi MMUTaUMOHHAs MoAEerNb CUCTEMbl TenrocHabXeHus,
cnyalasi Ansi peLleH1si NoBepOoYHON 3aaayum, NO3BONSIET aHanNM3npoBaTh rMapaBInUYeckuin n
TENMOBON pexuM paboTbl CUCTEMbl, a Takke MNPOrHO3MPOBaTb W3MEHEHWe TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenein. PacyeTbl MOryT NpPOBOAMTLCS MPU  PasfNYHbIX
NCXOAOHbIX AaHHbIX, B TOM YMCIEe aBapUiHbIX CUTyaLUsIX, Hanpumep, OTKIMIOYEHUN OTAENbHbIX

Yy4acCTKOB TEMNJIOBOM CETU, UMUTALIMKN YTEYEK N3 TPYyOONPOBOAOB U T.A.
B pesynbTaTte pacdeTa onpenensioTces:
1) pacxofbl U CKOPOCTb ABWXEHUS TEMNOHOCUTENS;
2) noTepu Hanopa B TpybonpoBoaax;
3) Hanopbl B y3nax ceTu, B TOM YMCrle pacnonaraemble Hanopbl y notpeburenen;
4) TemnepaTypa TENNOHOCUTENS B y3nax CeTu;
5) yTeukn Boabl U3 TEMSIOBOW CETU U CUCTEM TennonoTpebneHus;
6) noTepu Tenna B TEMNSIOBOW CETU;

7) dbakTu4eckme TeMmnepaTypbl BHYTPEHHEro Bo3ayxa y notpebuTenei.

78405.0M-11CT.003.001
170



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

9.2 McxogHblie aaHHbIEe Ansa NOBEepoOYHOro pacuyera

Mpexage 4em NpUCTYNUTb K NOBEPOYHOMY pacyeTy HeobBXOo4MMO 3aHeCTV creayoLlume
NCXOOHbIE AaHHbIE:

Ilo ucmoy4yHuKy mensoeou cemu:

1)T1_t, Tekywas TemnepaTtypa Boabl B nogatwowem Tpy-ae,°C - 3agaetca 3HayeHue
TemnepaTypbl BoAbl B nogatoLllem Tpybonposoae (Ha BbIxode M3 UCTOYHMKA), Hanpumep
70, 100, 120, 150 n 1.4. °C.

2)Tnv_t, Tekywasa TemnepaTypa HapyxHoro Bo3gyxa,’C - 3agaetcs 3HayeHue
TemnepaTypbl HAPY>XHOro Bo3ayxa, Hanpumep 8, 0, -5, -20 n 1.4. °C.

3)H_ras, Pac4eTHbI pacnonaraemMbliii Hanop Ha BbIXOAE M3 UCTOYHUKA, M - 3a4aeTcs
3HayeHune pacnosiaraemoro Hanopa Ha BbiIX04e U3 UCTOYHMKA AN NOBEPOYHOrO pacyeTa.

4)H_obr, PacyeTHbIn Hanop B obpaTu. Tp-A4e Ha UCTOYHUKE, M - 3aJaeTcH 3HavyeHue
Hanopa B obpaTHOM TpybonpoBoAe Ha UCTOYHMKE A4S NOBEPOYHOro pacyeTa.

Mo nompebumensim mennoesol cemu:

1)Kso, KoappunumeHT nameHeHnss Harpyskm OTOMNSEHMsT - 3afdaeTcs koadppuumeHT
N3MEHEHNSA pacyYeTHOM Harpys3km Ha CUCTEMY OTOMSMEHUS, HAaNpUMep 3afaHHOe 3HaveHue
1.5 yBenuumuBaeT pacyeTHyto Harpysky B 1.5 pasa.

2)Ksv, KoathdurumneHT n3amMeHeHNss Harpy3km BEHTUNAUMN - 3a4aeTcsa KOaddUumMeHT
N3MEHEHNSA PacYETHOW Harpy3ku Ha CUCTEMY BEHTUNALUK, HAaNpUMep 3a4aHHOE 3HaYeHmne
1.5 yBenuumuBaeT pacyeTHyto Harpysky B 1.5 pasa.

3)Kgv, KoadbduumeHT wunsmeHeHus Harpyskm [BC - 3apgaeTtcsa koadppuumeHT
N3MEHEHNSA pPacCYEeTHOM Harpy3km Ha CUCTEMY ropsidero BOLOCHAGXeEHWUs, Hanpumep
3aJaHHOe 3HadeHue 1.5 yBenuumBaeT pacyeTHyt Harpysky B 1.5 pasa. B gaHHomM none
MOXHO 3afaBaTb KO3(PULMEHT ANs pacdeTa MakcumanbHOro sogopasbopa.

4)Requl_T, MNpusHak Hanu4na perynsatopa Temnepartypsl - 3agaetcs umudpon ot 1 go
5, rge: 1 - perynartop TemnepaTypbl Ha CUCTEMY ropsiyero BogoCHabXeHust ecTb; 2 - BECb
Bogopa3bop Ha [BC ocywectBnsetrca u3 nogawouwero TpybonpoBoga; 3 - BeCb
Bogopasbop Ha BC ocyuwiectBnsieTcs ns obpatHoro Tpybonposoaa; 4 - Becb Bogopasbop
Ha ropsiyee BoAOCHabXeHMe OCyLLecTBRsSeTCa U3 nojawuwero TpybonpoBoaa, pacxos
Boabl Ha BC onpegensieTcs Ha TOYKy M3noma TeMnepaTypHOro rpadmka no cpenHeun
Harpy3ke Qgv_sred; 5 - Becb Bogopa3bop Ha ropsiiee BogOCHaGXeHMe OCyLLECTBNSETCA
n3 nogarowero Tpybonposoga, pacxoq Boabl Ha MBC onpegensieTcs Ha TOYKy M3noma

TemnepaTypHOro rpaduka no MakcumarbHoM Harpyske Qgv_max.
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5)Dsop_u, [vameTp ycTaHOBMEHHOro comnmna anesaTopa, MM - 3a4aeTcs 3HadyeHue
AMameTpa YCTaHOBMEHHOro conna anesaTtopa. [py npoBedeHMM MOBEPOYHOro pacyeTa
MOXHO BblOpaTb Kakoe conno aneBaTopa OydeT Yy4YdTbIBATbCs MNpU  pacyeTe:
pPEeKOMeHI0BaHHOEe Hanaakon Wnv BBeAeHHoe B none [JuameTp yCTaHOBMEHHOro conna

anesaropa.

2uluThermo 5.2 -5 =1=1x
[ Croit..

Hanaaka [loeepka ITemnepaTngbm rpaq:MKI Ko&impgx‘ropcmﬁ] Cepsucl

[~ C yuetom yrevek

™ C y4eTom Tennosbi: NoTeps
R
'3

[f_ Conna u wakibel 1s HaflallKH]

Packpacka l(He'r> _'_I
I HacTpoliku Cnpaska I 3akpbrb |

PucyHok 9.1 - OKHO HaCTPOMKM pacuyeTa

Mpwn yctaHoBKe ranoykm B okHe Conna u wanbbl M3 Hanagkm NOBEPOYHLIN pacyeT
OyneT BbINOMHATLCHA C Y4EeTOM COMen peKOMeHAOBaHHbIX NOCcne HanagodHoro pacyera,
npyv OTCYTCTBMM ranoyvkm ans pacyeta OyayT MCNONb30BaHbl 3HAYEHWUS U3 MNoOnen
ONUCLIBAOLLMX YCTAHOBMEHHbIE OUaMETpbl COMen 3MeBaTopoB M MNOSien ONUCbIBAKLLNX
yCTaHOBMEHHbIE ApOCCeSbHbIE LanbbI.

6)Dshb_so _pod_u, OunameTp yctaHoBneHHon wanbbl Ha noa.Tp-ae nepeg CO, mm -
3afjaeTcs [OMaMeTp YCTaHOBMEHHOW wanbbl Ha nojawwem TpybonpoBoae nepen
cuctemon otonneHus. [laHHoe nonie MCnonb3yeTcs TOMbKO NPU OTCYTCTBUM raniouku B
onumun Conna v wandbl U3 HanNaaKu.

7)Nshb_so_pod_u, KonnyectBo ycTaHOBMEHHbIX Wanb Ha noa.Tp-ae nepeq CO, wr -
3afaeTcsl KONMMYeCTBO YCTAHOBMEHHbIX Wanbé Ha nogawowem TpybonpoBoae nepen
cuctemon otonneHus. [laHHoe none MCnonb3yeTcs TOMbKO NpW OTCYTCTBUM rariouku B
onuum Conna n wanbbl N3 HanNagKu.

8)Dshb_so _obr_u, OnameTp yctaHoBneHHon wanbbl Ha o6p.Tp-ae nocne CO, mm -
3ajaeTcs AnaMeTp YCTaHOBMNEHHOW wanbbl Ha obpaTHoOM TpybonpoBoae nocne cUcTeMbl
oTonneHus. [laHHoe nose Mcnonb3yeTcsa TONbKO NPW OTCYTCTBUM ranodku B onuumn Conna
N Wandbl U3 Hanagku.
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9)Nshb_so_obr_u, KonuyectBo yctaHoBneHHbIX Wwanb Ha obp.Tp-ae nocne CO, wT -
3a[jaeTcs KONMYeCTBO YCTAHOBMNEHHbIX Wand Ha obpaTtHoOM TpybonpoBoae nocrne cuctTeMbl
oTonneHusa. [laHHoe none Ncnornb3yeTcs TOSbKO NMpu OTCYTCTBUM raniodku B onuum Conna
M Wwanbbl N3 Hanagku.

10)Dshb_sv_u, dnameTp ycTaHOBMEHHOW Wanbbl Ha CUCTEMY BEHTUAALUUW, MM -
3afjaeTcs AnameTp YCTaHOBMEHHOW LWwanbbl Ha cuctemy BeHTUNAumnW. [aHHoe none
MCNONb3yeTCcs TONbKO NPU OTCYTCTBMM ranoykm B onumm Conna v wanbbl N3 Hanagkw.

11)Nshb_sv_u, KonnyecTBo ycTaHOBMEHHbIX WANb Ha CUCTEMY BEHTUASALUUN, LT - 3a-
[aeTCa KONMYECTBO YCTAHOBMEHHbIX Wamb Ha cuctemy BeHTUNAuun. [daHHoe norne
MCNONb3yeTCs TONbKO NPU OTCYTCTBMM ranoykm B onumm Conna u warbbl U3 Hanaaku.

12)Dshb_circ_u, OnameTp yCTaHOBMEHHON LMPKYNSAUMOHHON wWanbsbl Ha TBC, Mm -
3agaeTcss AnamMeTp YCTaHOBMEHHOW UMPKYIALMOHHOM LWanbbl Ha CUCTEMY FOpsYero
BOAOCHabxeHus. [laHHOe none Mcnonb3yeTcs TOMbKO MpU OTCYTCTBUM rasiouku B OMLUMM
Conna un wanbbl N3 Hanagku.

13)Nshb_circ_u, KonnyecTtBo ycTaHOBMNEHHbIX LMPKYNAUMOHHLIX Wwand Ha BC, wr. -
3a[aeTcs KOMMYECTBO YCTAHOBMEHHbIX LMPKYNAUMOHHOM LWanbd Ha cuUCcTeMmy ropsyvero
BOAOCHabxeHus. [laHHOe none Mcnonb3yeTcs TOMbKO MpU OTCYTCTBMM rafiouku B Onuum
Conna un wanbbl 3 Hanagku.

14)Dshb_gvs_u, [nameTp ycTaHOBNEHHOW LWanbbl B LMPKYNAUMOHHOW nuHum BC,
MM - 3afaeTcs AMameTp YCTaHOBIIEHHOW wWanbbl B LUMPKYNALMOHHON JIMHUM CUCTEMBbI
ropsiyero BogocHabxeHus. [laHHoe none ucnonb3yeTca TONbKO Npu OTCYTCTBUM ranoyvkun B
onumun Conna v wanbbl U3 HaNaaKu.

15)Nshb_gvs_u, KonnyecTtBo yCTaHOBIEHHbIX Wanb B UMpPKynaunoHHon nuHum MBC,
WT. - 3a0aeTca KONMUYECTBO YCTAHOBMEHHbIX LWand B UMPKYNSALMOHHON FIMHUM CUCTEMDI
ropsiyero BogocHabxeHus. [laHHoe none Mcnonb3yeTca TONbKO Npu OTCYTCTBUM ranoyvkun B
onumun Conna v wanbbl U3 HaNaaKu.

16)Dshb_pod, OunameTtp wanbbl Ha BBOAE Ha MOA.TP-O4€, MM - 3ajdaeTcs guameTp
yCTaHOBneHHOM wWwanbbl Ha BBOAE Ha nogawuwem Tpybonposoge. [aHHoe none
MCNONb3yeTCs TONbKO NPU OTCYTCTBMM ranoykm B onumm Conna v warbbl U3 Hanaaku.

17)Nshb_pod, KonuyectBo wanb Ha BBOAE Ha nog. Tp-Ae, WT - 3agaeTcs
KONMYEeCTBO YCTAHOBIEHHbIX Wand Ha BBoAe Ha nogatowem Tpydonposoae. [laHHoe none

NCnoJib3yeTcyd TOJIbKO Mpn OTCYTCTBUU FarioMKM B OMnunn Conna v wanbbl N3 Hanagku.
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18) Dshb_obr, lnameTp wanbel Ha BBOAE Ha 06p. Tp-O4e, MM - 3agaeTca anameTp
yCTaHoOBneHHOM wWwanbbl Ha BBoge Ha obpatHom Tpybonposoge. [aHHoe none
MCNONb3yeTCcs TONbKO NPU OTCYTCTBMM ranoykm B onumm Conna u warbbl U3 Hanagku.

19)Nshb_obr, KonuyecTtso wanb Ha BBOAE Ha 06p. Tp-Ae, LT - 3a4aeTcs KONMYeCcTBO
yCTaHOBMnEHHbIX wWwanb Ha BBoAe Ha obpaTtHom Tpybonposoae. [aHHoe none
MCNONb3yeTCcs TONbKO NPU OTCYTCTBMM ranoykm B onumm Conna u warnbbl U3 Hanagku.

Mo UTTT:

1)Nel_u, Homep ycTaHOBMNEHHOro anesaTtopa - 3a4aeTCa HOMEpP YCTaHOBIIEHHOMO
anesartopa Ha UTII.

2)Dsop_u, [nameTp yCcTaHOBNEHHOro conna aneesaTopa, MM - 3a4aeTcs 3HaveHue
AnameTpa YCTaHOBEHHOro comnmna anesaTtopa. [1pu npoBeaeHWM NMOBEPOYHOro pacyeTta
MOXHO BblbpaTb Kakoe conno anesatopa OygeT yduTbiBaTbCA Mpu  pacyeTe:
pekoMeHOOoBaHHOE Hanagkon wunu BeBedeHHoe B none [uameTp yCTaHOBMEHHOro conna
anesaropa.

3)Tnv_t, Tekywasa TemnepaTypa HapyxHoro Bo3gyxa, °C - 3agaeTcs 3HayeHue
TemnepaTypbl HApY>XHOro Bo3ayxa, Hanpumep 8, 0, -5, -20 n 1.4. °C.

4)Dshb_pod_u, OuameTtp ycTaHOBMEeHHOW LWanbbl Ha noa.Tp-Ae, MM - 3ajaeTcs
anamMeTp yCTaHoBeHHOM wanbbl Ha nojawuwem Tpybonposoge. [NaHHoe none
MCNOoNb3yeTcs TONbKO NPU OTCYTCTBUM ranoyku B onumm Conna u wanbbl N3 Hanaaku.

5)Nshb_pod_u, KonnyectBo ycTaHOBREHHbIX Wwanb Ha nop.Tp-ge, WT - 3agaeTcs
KONMMYEeCTBO YCTaHOBMEHHbIX LWanbd Ha nogawowem Tpybonposode. [aHHoe none
MCNoNb3yeTcs TONbKO NPU OTCYTCTBMM ranoykm B onumm Conna v wanbbl N3 Hanaakw.

6)Dshb_obr_u, OuameTtp ycTaHoBneHHoM wWwanbbl Ha ob6p.Tp-4e, MM - 3agaeTcs
AnamMeTp yCTaHOBNEHHOM wanbbl Ha obpaTHoM TpybonpoBoae. [laHHoe none
MCNONb3yeTCs TOMbKO NPU OTCYTCTBMM ranoykm B onumm Conna u wanbbl U3 Hanaakw.

7)Nshb_obr_u, KonuyectBo ycTaHOBMeHHbIX wWwand Ha obp.Tp-ge, WT - 3agaetcs
KONMMYECTBO YCTaHOBMEHHbIX wWanb Ha obpatHom TpybonpoBode. [daHHoe none
MCNONb3yeTCcs TOMbKO NPU OTCYTCTBMM ranoykm B onumm Conna u wanbbl U3 Hanaakw.

8)Dshb_gvs_u, [dnameTp ycTaHOBMNEHHOW wWanbbl B UUPKynsaumMoHHon nuHun MBC,
MM - 3afaeTcs AMameTp YCTaHOBIIEHHOW Wanbbl B LMPKYNALMOHHON JIMHUM CUCTEMDI
ropsiyero BogocHabxeHus. [laHHoe none ncnonb3yeTcsa TONbKO Npu OTCYTCTBUM ranoyvkum B
onuum Conna un wanbbl N3 HanagKu.

9)Nshb_gvs_u, KonnyectBo ycTaHOBMEHHbIX Wanb B LMpKynsumMoHHon nuHum MBC,

WT. - 3agaeTcd KOJiIn4eCTBO YCTaHOBJIEHHbIX wanod B LI,I/lpKyJ'IFILl,I/IOHHOIZ JINHUN CUCTEMDbI
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ropsa4vyero BOOOCHabXeHus. [laHHoe none NCNoJib3yeTCA TOJIbKO Npn OTCYTCTBUN rarfioukun B

onuum Conna un wanbbl N3 Hanagku.

Mo mennoebIM KamepaM U y3/1aM pa3eemersieHus:

1)Gpod, Cnue 13 nogatowiero Tpybonposoaa, T/4 - 3a4aeTcsa KONMYECTBO YyTEYKM U3
nogatowiero Tpybonposoaa, Hanpumep 2, 3 T/4. [laHHbIn 06bEKT MOXET yCTaHaBNMBATLCA
B noboM MecTe TensoBonM CeTM U WUMUTMPOBATb pPEXMM aBapum B MoAalroLem
Tpybonposogae.

2)Gobr, Cnue 13 obpaTHoro TpybonpoBoaa, T/4 - 3a4aeTcs KONMUMYECTBO YTEYKU U3
obpaTtHoro TpybonpoBoaa, Hanpumep 2, 3 T/4. [JaHHbIN O6BEKT MOXET yCTaHaBNMBaTLCS B
nobom MecTe TENNOBON CETU N UMUTUPOBATL PEXMM aBapum B obpaTHOM TpybonpoBosae,

a TakkKe cnmB BOObl NOCI1€ CUCTEMbI OTOMITEHUA.

Mocne Toro kak 6bIMM BBeAeHbl UCXOAHblE OaHHble AN pacyeTa npomn3BoamMm ero

3anyck, HaxxaB KHomnky Pacyer.

9.3 Pacuer aBapyMHOM cUTyaumm

BHumaHue: [pexge yem 3anyckaTb pacyeT, BHMMATENbHO NPOBEPbTE HACTPOMKMU
pacyeToB (cM. pasgen Hactponku pacyeToB).
PaccmoTpum cutyauuto, Npu KOTOPOW Ha OOHOM M3 y4aCTKOB TEMMOBOW CETU NpoM3oLUna

aBapvs. [1nsa Toro 4tobbl ykasaTb aBapUrHbIA Y4aCTOK HYXHO:

2)Bbligenntb Tpebyemblin y4acToK TEMNSIOBOM CETU, HaXkaB Ha HEro NeBOW KraBuLIEN

1)HaxaTb Ha naHenu HasBuraumm KHoNky Belgenutb

MbILLN, TIPN 3TOM BblOEMEHHbIN y4acCTOK 3aMuraert.
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PucyHok 9.2 - CeTb € BblAeneHHbIM Y4acTKOM

3)HaxaTb Ha naHenn WHCTPYMEHTOB KHOMKY Pexum E UNM HaxaTb npaBsylo

KiaBuuly MblilnN U B NoABMBLUEMCA MEHIO Bbl6paTb NYHKT O6bekT -> Pexunm.

OTMEHNT L, PEHLM

@ VBemuuTE
) VMEHBLLIATE
M MeperMecTiATh

O6BeEKT P R Pesa
CAETATE THRGBSIM
) Hdoprtanma -
CASNETE MEMMATEDM
R BLigendrts
CeOlCTEA..,

PucyHok 9.3 - KoHTekcTHOe MeHio

CreHa pPerxdia -

T

HyscTrie

Hoeblia Tm

CreHuTeE HanpasneHHe

Peskiar: OSHOBMTE COCTOSHHUE CETH
IBK.I‘IH:N—IEH

- | [5].9
OTeNY. 0EPaTHEIR TR-8

DTNy, NOOSWWME Tp-0

OTMeHa

PucyHok 9.4 - lnanoroBoe OKHO CMeHbI peXuma

4)B okHe Bbibopa pexunma paboTbl obbekTa BbibpaTh pexum OTKMAYEH U HaxaTb
OK.

B
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PucyHok 9.5 - CeTb € OTKNIOYEHHbLIM Y4acTKOM

9.4 3anyck NnoBepoYHOro pacuerta

BHumaHue: [pexge yem 3anyckaTb pacyeT, BHMMATENbHO NPOBEPbTE HACTPOMKMU
pacyeToB.

1N noBepoYHOro pacyeta Heo6XoaNMO:

=l
1)HaxaTtb kHoMKy TennorngpasnuMyeckme pacyeTbl —— .
2)B ananoroBoM OKHe TensornapasBrnnyeckux pacyeToB HaxaTtb kHonky Cnowm...,

BblGpaTb Criov paccymMTbiBaEMOW TEMNOBOW CETU.
OTrEHa |

[~ TMokaskEaTE HMEHS $ain0E

PucyHok 9.6 - [luanoroBoe okHO BbIGopa crosi

3)BbibpaTh BMA pacyeTa. [Ansa Bbibopa Bnaa pacyeTa HYXXHO JIeBOM KnaBuLEen MbiLn
Ha)kaTb Ha OAHY U3 3aKfafoK OKHa Tennornapasnnyecknx pacvyeToB, Hanpumep Nosepka.

4)OTMETUTb WCTOYHUK, Ana KoToporo 6yaeT npomsBoauMTbes pacdeT. JleBon
KnasBullen MbIlM YCTAHOBUTb rariouKy B KBagpaTe HanpoTUB Has3BaHWA WMCTOYHMKA

TenroBoW CeTU Ansi KOToporo 6yAeT NPoM3BOAUTLCS PacyeT.
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ZuluThermao 5.2 ] R ES
Monb3oBaTtenbckoe Al
Ha3BaHUE PACCHMTLIBAEMOro [—I1RHMER TENNoB0ii CeTu Caoit... |
cnos
Hanaaka | ﬂosep&a' TermneparypHeli I’DaCPHKI KOHCTpgKTopCKMﬁ] Ceanc]
¥ C yuerom MBC =[] Mpurep Tennosoi cetu
[~ C yyetom yreuex &[] ID=169
MaHenb BLIGOPA [V C y4eTom Tennosbix NoTeps & CesepHas
papameTpos " Mo Hopr. noTepa
pacueta % Mo uzonauum9
[alweH1e UatbroYHOro Hanopa

* [poccensHeimi WaiBani
" Connom 3 nesaropa

FPackpacka ] {HETY _'_J

Pacyer I Hacrpomml Cnpaeka | 3aKpbTe I

OkHo BbIGOpa
3anyck Wsmerenue pacHUTLIBAEMOro
pacyeTa HacTpoek pacyeTa

UCTOYHUKA CEeTU

PucyHok 9.7 - OKHO HaCTPOMKK pacyeToB

5)B nesow 4acTu [ManoroBoro OKHa 3adaTb NapamMeTpbl NPOBOAMMOrO pacyeTa,
YyCTaHOBUB J1IEBOM KMaBuLLEN MbILLW FasioyKy HanpoTMB HeOBXo4MMON OnumN.

6)HaxaTb kHornky Pacuer.

MogopobHoe onucaHve pacyeTa, UCXOOHbIX AaHHbIX WU pe3yrnbTaToB pacdeTa MOXHO
NPOCMOTPETL B onncaHnm Hanago4vHoro n NosepodHoro pacyera.

lMporpamma BbINOAHUT pacyeT BbIOPaHHOM CETU U 3anoSTHUT pe3yribTaTbl pacyeTa B
Tabnuubl ana kaxgoro Tuna obbekTtoB TennoBon cetn. OkHO coobuweHun Oypet
MHOPMMpPOBATL O XO4€ BbINONMHEHNA pacyeToB. OKHO COOOLLEHMIA HAXOAUTCS B HUXKHEN

4YacCcTh 3KpaHa n noAsnAeTtcd ogHOBpeMEHHO C BbINOJIHEHNMEM PaCHETOB. Ecnn xe okHO

COO6LEeHNI OTCYTCTBYET, TO ANSA €ro NoOSABNEHUS HYXXHO HaXaTb KHOMKYy CoobuieHuns E
Ecnn B xo4e 3aHeceHnsa NCXoAHoM MHpopmauun kakne-nnbo gaHHble Heobxoanmble

Ansi pacyeTta He OblNu BHECEHbI UM BHECEHbI HEBEPHO, TO NMpU NPOBEAEHUM pacyeToB B

OKHe coobueHnn nporpaMmma BblgacT yBegomrieHne o6 owunbke (KpacHbIM LBETOM).

ﬂporpamma He cneaunTt 3a AOCTOBEPHOCTbIO AaHHbIX, a JMLLb 3a NX KOPPEKTHOCTbIO.
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OkHO
CeMaHTuyeckon | _
6a3bi AanKbx Mo | gy : =EC] N
06bEKTY C T 7 Z me
4 4 » M - O g % w5 e
el elll & CJ @ et O | % %8
aHHBIMU ’g. U Tekywan zanuce | 3anpoc | baza | Oteer |
— || |Homep uctouHuka 1
41 MNone 6a3bl
HaumMeHoBaHWE Hadana ydacTka TK-N
PP HauMEHOBaHWE KOHUA Y4aCTKS TK-33 AaHHbIX C
. NMHa ydacTka, M OLLUMBOYHBIM
; BHyTpeHHMit guameTp nogaowero Tpydonpoeoga, M 0.05 3HaAYEeHUEeM
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UTEeHME OAHHHX [0 HACOCEM. ..
UTeHMe OaHHHEX OO0 GPOCCEeIMPYRIMM 3. . .
UTEHME ORHHHX OO0 KaSMEPSM. ..
OkHo
coobuieHuin
0 B HAPY X EHB O0OWHEKH (1)
PacudeT oROMMEH!
4] 41> plN CooBenna A Hanaaka /

PucyHok 9.8 - CoobuieHue 06 owmnbke

Mo ABOMHOMY LENYKy J1IeBOW KNaBULWIM MbILKM Ha CTPOKEe OWnbKK, OObeKkT ¢
OWNBOYHBIMN OaHHBIMU BbIOENUTCA Ha KapTe (3amMuraeT), OTKPOETCA OKHO CeMaHTU4YeCcKom
6a3bl AaHHbLIX M Kypcop BCTAHET Ha CTPOKY, B KOTOPOW HEOOXOAMMO BHECTU UMW UCNPaBUTb

NHOpMaLMIO.

9.5 HanpaesneHue pBu>xeHus Boabl B Tpybonposopgax

CTpenKa npu m306pa>|<eH|/|V| y4acTKa doopmarbHO yKa3blBaeT HanpaslieHne OT Ha4vana K

KOHLY y4acCTKa, 3agaHHOe Mnpu ero BBoae (an pVICOBaHVIVI). HanpaBneHVle OBXEHNA BOObl B
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TpybonpoBoae MOXHO y3HaTb, PAaCCMOTPEB pacxod BoAbl UMM CKOPOCTb ABWXEHUSI BoAbl Ha
yyacTke.

Kak BMOHO Ha puUCYHKE HWKe, pacxod B nopawllem TpybonpoBode ydacTka
oTpuuateneH. 3TO CBA3aHO C TeM, YTO HanpaBneHve [ABWKEHMS BoAbl B MoAaloLLEM

TpyOonpoBOAE He COBMafaeT C HanpaBIieHNeM CTPESKM yyacTka.

Snon=-5"1hE T/y
So0p=5.16E T

e e

PucyHok 9.9 - HanpaBneHue asuxeHus1 Boabl

HanpaBneHme y4acCTKa pr6or|poaop,a MO>XHO CMEHUTb. ,D,J'IFI 9TOro HY>XXHO:

1.HaxaTb kHonky BblaenuTb HHa naHenu Haeuraumm u BbIOENUTb YYacToOK

HanpaeneHne KOTOPOro HEO6XOAMMO CMEHUTb, NPY 3TOM Y4acTOK 3amuraeT.

I !
2.Haxatb kHOMKy Pexum E [MosBUTCA OManoroBoe OKHO M300paxeHHoe Ha
PUCYHKe.

3.Haxate CmeHuTb HanpaBneHue. [JaHHas knaBuwa obBedeHa Ha PUCYHKE HMbke

KpaCHbIM LUBETOM.

T — |
Tur:

YuaeTru
BcnorMor aTeneHEIR YHacTok

L MEHKHTE HAMPaESHHE

Plerstipm:
OrkmodeH K
Orkmioy. oSpartHer TR+
OTemay, nogamwmi Tp-o
OrreHa
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PucyHok 9.10 - OkHo CMeHa pexuma

4.HaxaTb OK. CTpenka y4actka goSmkHa U3MEHUTb CBOE HanpaBlieHue.

Mpexae Yem paccMmaTpvBaTb 3HAYEHMS PACXOAo0B M CKOpPOCTeN, HeoGXxoaMMOo CHOBa
npounseecTy pacyeT. Kak BUOHO Ha pUCYHKe, NOCNe CMEHbl HarnpaBreHus CTPenky yyacTka
M nepepacyeTa, 3Ha4YeHMe pacxoga BoAbl B nogawuwem TpybonpoBoae ydyacTka
M3MEHWUNOChb Ha MONoXWTeNbHoe. 3Ha4YeHre pacxoaa B ob6paTHOM TpyGonpoBoae Takke

M3MEHWIO CBOW 3HaK.

EZnoa=5.16 1Y
GEodp=-516TM

i @

PucyHok 9.11 - HanpaBneHue ABWXeHUs BoAbI

|

eudpaenuquKoeo pacdema asmomamu4ecku U3MeHAMmb Haripaes/ieHusa y4dyacimkoe 8

MpumeyaHue: Takxe npospaMma UMeem 603MOXHOCMb IpuU 3aseplieHuU

coomeemcmeuu C HarpasneHuemM OB8UXeHUSsI ~mensioHocumernd o rnodarwemy
mpy6ornpoeody. [ns amoeo e Ouasnoz2e Hacmpolka naHesnu pacdyemoeg ZuluThermo e
3aknadke [lpomokon pacyema OormkHa O6bimb ommedyeHa onuuss AemomMamu4yecKu

U3MeHAMb HaripaesieHUs y4acimkKos.

9.6 Pesynbratbl pacuyera

Mo ecem o6BLekmam mensoeoli cemu:

1)CymmapHbIn pacxon ceTeBon BOAbI.

2)[aBneHne B nogatowem m obpaTtHoM TpybonpoBodax (Kpome ApOCCENMpPYHLLMX
Y310B Y KOTOPbIX yKa3aHbl 4aBreHnsa 4o y3na 1 nocrne ysna).
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3)TemnepaTypa BOAbl B nogarwowem u obpaTtHom TpybonpoBogax (Mo yyacTkam
yKasaHbl TeMnepaTtypbl B Ha4yane n koHue ydactka, no LTI temnepatypbl Ha BXxoae v Ha
BbIXOA€E 13 NEPBOro 1 BTOPOro KOHTYPOB).

4)Bpemsa npoxoxaeHus Bogbl OT MICTOYHMKA A0 y3na (KpoMe y4acTKoB).

5)NpOoTsKEHHOCTb MYTU NPONAEHHOIO TEMSIOHOCUTENEM OT MCTOYHMKA OO y3na (Kpo-
Me y4acTKOB).

6)[daBneHnsi BCKUNaHnsa 1 ctatnyeckme Hanopbl (KPOMe y4acTKOB).

Ilo ucmoyHuky:

1)Qo_t, Tekywasa Harpy3ka Ha otonneHue, lkan/y - B pesynbTarte pacyeTa
onpefensieTcs Tekyllas Harpy3ka Ha OTOMSIEHWEe Kak CyMMa BCEX TeKyLMX Harpy3ok Ha
OTONSIEHNE NOAKMIOYEHHbIX K JAHHOMY UCTOYHUKY.

2)Qsv_t, Tekywana Harpy3ska Ha BeHTUnsiumio, Nkan/y - B pesynbTaTe pacyeta
onpefensieTcs Tekylas Harpyska Ha BEHTUMALMIO Kak CyMMa BCEX TEKyLUMX Harpy3ok Ha
BEHTUNALMIO MNOAKITHOYEHHbIX K JaHHOMY UCTOYHUKY.

3)Qgv_t, Tekywas Harpy3ka Ha [IBC, [lkan/4 - B pesynbTate pacyeTa
onpegensieTcs Tekyllasa Harpyska Ha ropsiiee BOAOCHabGXeHMe Kak CymmMa BCEX TEKyLLMX
Harpy3oK Ha CUCTEMbI ropsivero BOAOCHa0XeHMA NOAKNHOYEHHbIX K JaHHOMY UCTOYHUKY.

4)Qsum, CymmapHasa TtennoBas Harpy3ka, kan/y - B pesynbrate pacdeTta
onpefensieTcs CymMMmapHasi TensioBas Harpyska.

5)T2_t, Tekywas TemnepaTypa Boabl B obpaTtHoMm Tp-ge,°’C - ,4To onpeaensieTcs
pacyeTom

6)Gso, Pacxon ceteBon Boabl Ha CO, T/4 - B pe3ynbTaTe pacyeTta onpeaensercs
pacxod ceTeBOW BOAbl HA CUCTEMY OTOMNSIEHUS.

7)Gsv, Pacxop ceteBon Boabl Ha CB, T/4 - B pe3ynbTaTte pacyeTa onpegensercs
pacxod ceTeBOW BOAbl HA CUCTEMY BEHTUNALNN.

8)Ggv, Pacxop ceteBon Boabl Ha 'BC, T/4 - B pe3ynbTaTe pacyeTa onpeaensieTcs
pacxo4 ceTeBOW BOAbl HA CUCTEMY ropsvero BOAOCHa0XeHMs.

9)Gut_pot, Pacxoan Boabl Ha yTe4yky M3 cuc.tennonoTtped., T/4 - B pesynbTaTte
pacyeTa onpefensieTcs pacxon BoAbl HA yTEYKM U3 CUCTEM TennonoTpebneHus.

10)Gpodpit, Pacxom Boabl Ha nognUTKy, T/M4 - B pe3ynbTaTe pacyeTa

onpepnendeTcd pacxon oAbl Ha NOANMUTKY.
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11)Gut_pod, Pacxon ceteBon BOAbl Ha yTe4Ky M3 NOA.TP., T/4 - B pe3ynbTaTte
pacdeTa onpefensieTcs pacxon CeTEBON BOAbI HA YTEYKM 13 noAaromx TpybonpoBoaos.

12)Gut_obr, Pacxon ceteBon BOoAbl Ha yTeYKy U3 o6p.Tp., T/4 - B pesynbrate
pacyeTa onpeaensieTcs pacxon ceTeBon BoAbl Ha yTeykn n3 obpatHbix TpybonpoBoaoB.

13)Qpot_ts, TennoBble notepu B TennoBbix ceTax, kan/y - B pesynbrate
pacdeTa onpefensieTcs BenmymnHa TennoBbIX NOTEPb B TEMMOBbLIX CETAX.

Mo nompebumensim:

1)Gso_otn, OTHOcuTenbHbIN pacxoa Boabl Ha CO - B pesynbrarte pacyeTa
onpefensieTcs OTHOCUTENbHbLIN pacxo] CeTeBOW BOAbl Ha CUCTEMY OTOMMEHUS
(OTHOWEHME (hakTU4ecKoro pacxoaa K pacHeTHoOMy).

2)Qso_otn, OTHocuTenbHoe kKonu4yecTtBOo Tennotbl HAa CO - B pesynbTarte
pacdyeTa onpegensdeTcad OTHOCUTENIbHOE KONMMYECTBO TEensioTbl HA CUCTEMY OTOMNMEHUs
(OTHOLLEHME MONYYEHHOro KONMYECTBA K pacYETHOMY).

3)T3so_t, Temnepatypa Boabl Ha Bxoge B CO, °C - B pesynbTaTe pacyeta
onpeensieTcs akTnyeckas Temnepatypa BoAbl Ha BXOA4E B CUCTEMY OTOMNSIEHUS.

4)T2so_t, Temnepatypa Boabl Ha Bbixoge u3 CO, °C - B pesynbrarte pacuyerta
onpegensieTcs akTnyeckas Temnepartypa BoAbl Ha BbIXO4e U3 CUCTEMbI OTOMNMEHMS.

5)Tvso_t, Temnepatypa BHyTpeHHero Bo3ayxa CO, °C - B pesynbTaTe pacyeta
onpegensieTcs akTnyeckas Temnepatypa Bo3gyxa B NOMELLEHUN.

6)T2sv_t, Temn. Boagbl Nnocne cucteMbl BeHTUNALUK, °C - B pesynbTaTe pacyeta
onpegensieTcs akTnyeckas Temnepartypa BoAbl NOCe CUCTEMbl BEHTUNALNN.

7)Tvsv_t, Temnepatypa BHyTpeHHero Bosayxa CB, °C - B pesynbtaTte pacyeta
onpegensieTcss aktuyeckasa TemnepaTtypa BHYTPEHHEro Bo3gyxa A CUCTEMbI
BEHTUNALMM.

8)H_ras, Pacnonaraembin Hanop Ha BBoAe noTpeoutens, m - B peaynbrarte
pacdeTa onpefensieTcsl pacnonaraembli Hanop Ha BBo4e noTpebutens.

9)Gut_pot, YTeuka ns cucrtembl TennonotTpeodrneHuns, T/4 - B pesynbTaTe pacyeta
onpenensieTcs BenmunHa ytevek u3 cuctem tennonotpebneHus.

10)Qut_pot, TlMotepu Tenna oT yTeykun, Kkan - B pesynbrate pacyeTta
onpenensieTcst BenumynHa notepb Tensa oT yTeyek.

o UTII:

1)dHsoplo, NMoTtepn Hanopa B conse 3neBaTtopa, M - B pe3ynbTaTe pacyeTta
onpefensieTcs  BENUYMHaA NOTepb Hanopa B  COMfe  YCTAHOBMEHHOrO  Unu

pekomeHOoBaHHOIO K YCTaHOBKE 3JieBaTopa.
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2)dHshb_pod, NMotepu Hanopa Ha wanbe B noA. Tp-Ae, M - B pe3ynbraTte pacyeTta
onpefensieTcs BenMyYnMHa NnoTepb Hamnopa Ha YCTAHOBMEHHOW WM PEKOMEHAOBAHHOM K
yCTaHoBKe Wanbbl B nogatoLlem Tpybonposoae.

3)dHshb_obr, NMNoTtepn Hanopa Ha wanbe B oOp. Tp-Ae, M - B peayrnbTate pacyeTta
onpefensieTcs BenMyuMHa noTepb Hamnopa Ha YCTAHOBMEHHOW MM peKOMEeHOOBaHHOM K
yCTaHoBKe Wanbbl B o6paTHOM TpybonpoBoae.

4)dHshb_gvs, MNMoTepu Hanopa Ha wanbe BC, m - B pesynbrate pacdeTta
onpefensieTcs BenvynMHa noTepb Hamnopa Ha YCTAHOBMEHHOW UMW PEeKOMEHOOBaHHOW K
YyCTaHOBKE LWanbbl CUCTEMbI rOpsivero BO4OCHaAGXEHNS.

5)Gniz, Pacxopn ceT.BoAbl HMXXHen ctyneHn TO MBC, 1/4 - B pe3ynbTaTe pacyeta
onpenensieTcss pacxo CeTeBOW BOAbl HWKHEW CTyneHu TennoobMeHHOro annaparta
CUCTEMbI ropsiyero BOAOCHabXeHus.

6)Gverh, Pacxoa cet.Boabl Bepx.ctyneHn TO 'BC, 1/4 - B pesynbTate pacyeta
onpenensieTcsl pacxon CeTeBOW BOAbl BEPXHEW CTyneHu TenrnoobMeHHOro annaparta
CUCTEMbI FOpsiyero BOAOCHabXeHUs.

7)H_ras, Pacnonaraembin Hanop Ha BBoge LTI, m - B pesynbrate pacyeta
onpegensieTca pacnonaraemMblin Hanop Ha seoge B LITT.

8)Gsum_pod2, CymmapHbIi pacxoa Boabl BO 2 KOHType LTI, T/4 - B pe3ynbTate
pacyeTa onpegenseTcs CyMMapHbIi pacxod BoAbl BO BTOPOM KoHType LITTT.

9)Qverh, Tennosas Harpy3ka BepxHeu ctyneHn TO 'BC, lNkan/y - B pesynbTaTe
pacdeTa onpegenseTca TennoBas Harpyska BepxHen CTyneHn TensioobMeHHOro annapaTta
CMCTEMbI ropsivero BOAOCHabeHns

10)Qniz, TennoBasa Harpy3ka HwxHeu ctyneHu TO I'BC, lNkan/4 - B pesynbTaTe
pacdeTa onpegensieTcs TennoBasa Harpyska HWKHen CTyneHn tennoobmMeHHoro annapaTta
CUCTEMbI ropsiyero BOAOCHabXeHus.

11)Qut_pod, lMoTtepu Tenna oT yTeyek B nopawowem Tp-Ae, Kkan/yu - B
pesynbTaTte pacyeTa onpeaenseTca BenuuMHa noTtepb Tenna OT yTedek B nogarowem
TpybonpoBozge.

12)Qut_obr, MNoTtepu Tenna ot yteuek B obpaTtHom Tp-Ae, Kkan/4y - B pesynbTaTe
pacdeTa onpefensieTcsl BenmynHa noTepb Tenmna oT yteyek B obpaTtHom Tpybonposoae.

13)Qut_potr, MoTtepu Tenna oT yTeyeKk B cCUCT. Tennonotpeb., Kkan/y - B
pe3ynbTarte pacyeTa onpefensieTcs BenuuMHa noTepb Tenna OT yTeyek B cuctemax

TennonoTpebneHus.
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14)Qsum, CymmapHas TennoBas Harpy3ka Ha LTI, Mkan/4 - B pesynbTaTe
pacyeTa onpegenseTcs cyMmapHas TennoBas Harpyska Ha LTT1.

15)Qts_pod, TennoBble notepu B nopawliem Tp-ge, Kkan/4 - B pesynbTaTe
pacyeTa onpefensieTcs BefiMdnHa TennoBbIX NOTepb B nogatwLlem Tpybonposoae.

16)Qts_obr, TennoBble notepu B oGpaTHOM Tp-Ae, Kkan/y - B pesynbTaTe
pacdeTa onpefensieTcs BenmynHa TennoBbIX NoTepb B o6paTHOM Tpybonposoae.

17)Gut_pod, Pacxon Boabl Ha yTe4dyku U3 noAa. Tp-Aa, T/4 - B pesynbTaTe pacyeTa
onpefensieTcs pacxo BoAbl Ha yTeukn u3 nogatowlero Tpybonposoaa.

18)Gut_obr, Pacxoa Boabl Ha yTeuku U3 obp. Tp-Aa, T/4 - B pesynbraTe pacyeTa
onpenensieTcs pacxo BoAbl Ha yTeykun ns obpatHoro Tpybonposoaa.

19)Gut_potr, Pacxoa Boabl Ha yTe4kM M3 cucTteM TennonoTped., T/4 - B
pe3ynbTate pacdeta onpedensdeTca  pacxo4 BOAbl  Ha  YyTEYKM U3 CUCTEM
TennonoTpebneHus.

Mo yyacmkam mensoeoli cemu:

1)Gpod, Pacxop Boabl B nogatoLem TpybonpoBoae, T/4 - B pe3ynbTaTe pacyeTa
onpefensieTcs pacxoj ceTeBOM BoAbl B nojawowem Tpybonposode. 3HaK «MWUHYC»
yKasblBaeT Ha TO, YTO HarnpaBrieHue OBWXKEHWUs BoAbl B TpybonpoBoae He coBnagaeT C
HanpaBneHMeM CTPENKN yKa3aHHOM Ha CXeme TeNoBOW CETW.

2)Gobr, Pacxon Boabl B o6paTtHOM TpybornpoBoae, T/4 - B pe3ynbtarte pacyeTta
onpefensieTcs pacxod ceteBon Boabl B obpaTHom TpybonposBoge. 3HaK «MWUHYC»
yKasblBaeT Ha TO, YTO HarnpaBrieHue OBWXEHWUs BoAbl B TpybonpoBoae He coBnagaeT C
HanpaBfeHMeM CTPENKN yKa3aHHOM Ha CXeme TeNnoBOW CETH.

3)dH_pod, lMotepu Hanopa B nopawowem TpybonpoBoae, M - B pesyrbTarte
pacdeTa onpefensieTcs BenmMynHa NoTepb Hanopa B nogatoLlem Tpybonposoae.

4)dH_obr, MNMotepn Hanopa B oGpaTtHOM TpybGonpoBoge, M - B peaynbTarte
pacdeTa onpefensieTcsl BenmymnHa notepb Hanopa B obpaTHOM TpybGonposoae.

5)dHud_pod, YaenbHble nuHeWHble MOTepu Hanopa B noA.Tp-Ae, MM/M - B
pe3ynbTaTte pacyeTa onpenensieTcs BenuuMHa yaenbHbIX NIMHEWHbIX NOTepb Hamnopa B
nogatowem Tpybonposoae.

6)dHud_obr, YaenbHble nuHeuMHble nNoTepu Hanopa B o6p.Tp-Ae, MM/M - B
pesynbTaTte pacyeTa onpenensieTcss BenuuMHa yaenbHbIX NIMHEWHbIX NOTepb Hamnopa B
obpatHom TpybonpoBoae.

7)Vpod, CkopocTb ABMXeHUA BOAbl B NoA.Tp-Ae, M/c - B pe3dynbrarte pacyeTta

onpepnendeTcd CKOpPOCTb ABMXEHUA BOObl B nogakoLLLEM pr6OI'IpOBO,EI,e.
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8)Vobr, CkopocTb ABMXeHUA BoAbl B OoOp.Tp-Ae, M/c - B pesynbTaTte pacyeTta
onpenensieTcsi CKOpoCTb ABMXKEHNA BOAblI B 06paTHOM TpybGonposoae.

9)Gut_pod, BenununHa yTe4yku U3 nogawliuero Tpybonposopaa, T/4 - B pesynbrarte
pacyeTa onpegensieTcs BennYMHa yteyek 13 nogarowero tpyéonposoga.

10)Gut_obr, BenuuunHa yTeuku u3 obparHoro TpyéonpoBopaa, T/4 - B pesynbTaTte
pacdeTa onpefensieTcs BenmynHa ytevek n3 obpaTtHoro Tpybonposoga.

11)Qpot_pod, TennoBble notepu B nopawowem TpybonpoBoae, Kkan/y - B
pesynbTate pacyeTa onpefensietca BenuyuMHa TEennoBbIX MOTEPb B MNoAaroLlem
Tpybonposogae.

12)Qpot_obr, TennoBble notepu B obpatHOM TpybGonpoBoge, Kkan/4 - B
pesynbTate pacyeTa oOnpeaenseTca BenuuMHa TennoBbiX MOTepb B obpaTHOM
Tpybonposogae.

Bcto nHpopmaumio no obbektam MoHO 0Tobpa3nTb Ha KapTe, akcnopTuposatb B HTML

nnun Excel, pacnedyataTtb, OKpaCUTb B 3aBUCUMOCTU OT Pa3SIM4HbIX NapaMeTpoOB.

9.7 Mpumep npoBeaeHUs NOBEPOUYHbIX PacyeToB

[Ana OTKPbITbIX CUCTEM TensocHabXeHUst OOMOoNHUTENbHO paspabatbiBaloTcs ABa
rMAPaBAMYECKNX pexunMa: Npu MakcumarnbHOM Bogopasbope m3 nogatoLliero u obpatHoro
Tpyb6oNpoBOAOB B OTONUTESNbHbLIA NEPUOS,.

MakcumanbHbIl eodopa3bop eopsiyeli 800bI U3 nodarowe2o mpybonpoesoda

Mpn paHHOM pexume paboTbl CeTU cucTemMa OTOMSEHMS OKa3blBaeTCAd B CaMOM
HebnaronpusaTHOM pexunme paboTbl, Tak KakK pacrnonaraeMble Hanopbl Ha BBOAax Y
notpebutenen MMHUMarnbHbI. [O3TOMY HEOBXOOUMO MPOBEPUTbL, XBATUT NN pacnonaraemblx
HarnopoB noTpedbuTensam u y BCEX NM U3 HUX TemnepaTtypa BHYTPEHHEro Bosdyxa byaer
COOTBETCTBOBATb PaCYETHOM.

1.3apaem KoadcpuumeHT nameHeHus Harpysku 'BC, ona atoro oTkpbiBaeM OKHO
CEMaHTMYEeCKON WHpopMauun no noTpedbuTensam M BBOAUM 3HAYeHMe KoadduuneHTa B

npaBoﬁ 4yacTtu COOTBeTCTByPOLU,eI‘/’I CTPOKW.

Morpeburens = | =] - {x]
4 » M| @ -T2 BN @

| Texywan sanuce | 3anpoc | Basa | Oreer | B
PacuyeTHas Harpyska Ha oTonnenus, kansy 0.249 _‘__I
PacueTHas Harpyska Ha eHTUAauMio, [ kandy 0

PacyerHas cpegHas Harpyska Ha TBC, MNkandy 0.0647 —J
FacyeTHag MakcumaneHad Harpyzka Ha [BLC, MNkandy 0.248

Yucno xurenei 131 186
K.08 PPUUHEHT MSMEHEHWA HArPYSKK OTOMAEHWA 1

K.oa @OHUHEHT MSMEHEHWA HArpPYsKKH BEHTHAALMM 1

K oa @ ULMEHT USMEHEHMA Harpysku [BC 2 4
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PucyHok 9.12 - OkHo cemaHTU4eckon UHcpopmaLum no noTpeduTensam

2.0ns Toro u4tobbl 3agaTb AaHHbIM  KO3hMUMEHT ana Bcex notpebutenen

ncnonb3yem 3aknagky 3anpoc. Beogum 3anpoc, Ans SToro BCTaeM Ha MpaByl 4acTb

HeobXxoaAnMMON CTPOKN N Haxkumaem OB30p |:‘ M3 nosiBMBLLErOCS CnMCKa onepaTtopoB
Bbl6upaem onepatop CHANGE TO («n3mMeHUTb Ha») n BBOAMM C KnaBuaTypbl Tpebyemoe

3HayeHue koahuumneHTa, Hanpumep 2,4.

Morpeburens EEER
¥ Oe
|J Texuwan sanuck | Janpoc | Basa | Oreer | 4 J
PacueTHan cpeaHaa Harpyska Ha MBC, Mkandy F3 _.J
PacueTHan makcumaneHan Harpyska Ha FBC, Mkan/y F10

Yucnao xurenei F11 [
K @ PP ULMEHT USMEHEHUA HArPYSKH OTONAEHUA F12

K o3 ppULHEHT M3MEHEHUA HarpYsKkU BEHTHAALWM F13

K ca®®HUMEHT HateHeHWA Harpyaku [BC SERRYCHANGETO 2 4|
MPHEHEK HANWYKA PErYAATOPE Ha OTONAEHWE F15

MpUaHaK HanWuMA perynypyiowero kaanaHaHaCB F16

[pUEHEK HANMYMA PEFYNATOPE TEMNEPATYDBLI F17

PacuerHaa Temn. cet. Bogel Ha Bxoge & notped.,'C F18

PacyetHaa Temn. Bogel Ha seikoge 1s C0°C F19 _v_I

PucyHok 9.13 - OKHO ceMaHTU4eCKOMN MH(hopMaLK No noTpeGuTensm

3.B none [lpusHak Hanuums perynsatopa TemnepaTtypbl ykasbiBaem, 4To pasdop
Oynet npousBoamMtca K3 nogatowero TpybonpoBoga. [Ons 3TOro BCTaeM Ha
COOTBETCTBYHOLLYI CTPOKY M BBOAUM C KnaBuaTypbl 2 - COOTBETCTBYET Bogopasbopy u3
nogatowero Tpybonposoga. [ns 3aHeceHMs OaHHOroO 3HaveHus BCeM noTpebutensm
ncnonb3yem 3aknagky 3anpoc M NpoBOAUM OMepauuio aHanorMyHo npuBegeHHON B
NyHKTE 2.

Morpeburenn * BEE
4 » @M N«

|| Texywan sanucs | 3anpoc | Basa | Oreer | 4 ]

Hueno skuTenei al

KCC‘!QJQJHI.LH&HT H3IMEHEHMA HarpysKd OTONAEHMA 1 187
KCGqJCPHLLHEHT H3MEHEHUA HArpysku BeHTUNSU MM 1 ‘__J

Koz ppuuueHT uasmeHeHua Harpysku [BC 2.4

MpUzHEK HaNWYMA PEFYAFTOPE Ha OTOMABHWE 0

MpH2HaK H3NKYKA PerynHPYWEero KnanaHa Ha CB 0
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PucyHok 9.14 - OkHO cemaHTU4ecKon UHcpopmaLmmn nNo noTpedutTensam

4.3apaem Tekyllyto TemnepaTypbl BoAbl B nofarwoleMm TpyGornposoae U Tekyuiyro
TemnepaTypy HapyXHOro BoO3dyxa, ANs 3TOro OTKPbIBAEM OKHO CEeMaHTUYECKOW
MHOPMaLMN MO MCTOYHUKY TEMMOBOM CETM W, BCTAB Ha COOTBETCTBYHOLLME CTPOKM,
BBOAMM 3HA4yeHusi TemnepaTyp. Tekywas Temnepatypa Boabl B MoJaloWEM
TpybonpoBoae 3aa4aeTcs kKak MUHUMAaIbHO AOMNYCTMMas, ANt OTKPbITbIX CUCTEM HE MeHee

60°C, ans 3akpbITbiX HE MeHee 70°C.

UcTouHuk = .| | x|
RIS 2 A i Wl L L L

| Texkywan aanuce | 3anpoc | Basa | Oteer | .
PacuyeTHan Temnepatypa & nogaowen TpyGonposoge,’C 150 3
PacueTHas Temnepatypa & o6paTHoM TpySonposoge,’C 70

PacueTHasa remneparypa sogel Ha [BC,°C B0 _J
FPacyeTHaa Temnepatypa ®onoqHol Bogel 2HmMHaa, L 5

FPacyeTHaa Temneparypa xonoaHoi Bogel neTHaa, C 5

PacyeTHan TemMnepatypa Hapy#HOro Bosay=a, C i
Texylwan TeMnepaTypa 60abl B Nogawoiwen Tpy-ae.’C m
Terywan TEMNEpaTYpa HapykHoro sosaysa,’C 4

PacyeTHbIl pacnonar. HaNop Ha BLIXOAE U3 UCTOMHMKE, M 81.7

PacyeTHbll Hanop & 06paTH. TP-AE Ha WCTOYHMKE, M 25 LI

PucyHok 9.15 - OkHO ceMaHTU4YecKon HopmMaLmMn N0 UCTOYHUKY

Tekywiaa TemnepaTypa Hapy)XHOro BO3dyxa oOnpedenseTca Mo TemnepaTypHOMY

rpadomky 1 COOTBETCTBYET TOUKE M3noma rpadmka. [ina npumepa 3agagum 4°C.

HcTouHuk = .|« |x]
44 v |-y | s
| Tekywan sanuce | danpos | basa | Oteer | >
PacuyeTHaa Temnepartypa & nogaowen Tpybonposoae,’C 150 3
PacueTHaa temnepartypa & oSpatHom TpySonposoge,”’C 70
PacuyetHaa temneparypa sogel Ha [BC,°C 60 —J 188
FacyeTHaa TemMnepaTypa ¥onogHoM Bogkl 2uMHaa, L 3
FacyeTHaa Temnepartypa xonoaHoi Boael netHaa, C 5
PacyeTHan TemMnepaTypa HapykHOro B03ay+a,’C -34
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PucyHok 9.16 - OkHO cemaHTU4ecKkon H(pOpMaLIMM MO UCTOYHUKY

5.3anyckaem pacuer.

MakcumanbHbIl eodopa3bop 2opsiyeli 800bI u3 o6pamHo20 mpybonpoeoda

Mpu gaHHOM pexume paboTbl CeTU pacnonaraemMble Harnopbl Ha BBOAAX y noTpedbutenen
MaKcuMMarbHble, a Harnopbl B 06paTHbIX TpybonpoBoAax MUHUMarbHbI. Moatomy Heobxoammo
NpoBEpUTb, XBaTUT NIM HaMopoB B 0OpaTHbIX TpybonposBogax y noTpebutenen nns
HEBO3MOXHOCTU OMOPOXXHEHNST CUCTEMbI OTOMNSEHWS.

1.3agaem KoadpbdumumneHT nameHennsa Harpyskum NBC, ona atoro oTKkpbiBAEM OKHO
CEMaHTMYeCKON MHopmMaumm no noTpebutensm n BBOAUM 3HA4yeHMe KoapdpuumeHTta B

npaBoﬁ 4yacTtu COOTBeTCTBleUJ,eI7I CTPOKW.

Morpeturens * | o] - {x]
LIRS A S - i L B B B

|| Texuwan 3anuce | 3anpoc | Basa | Oreer | b
PacueTHaa Harpyska Ha oTonneHue, Mkansy 0.249 _._]
PacuyeTtHaa Harpyska Ha seHTUnauuio, [kandy 0

PacyerHasa cpegHasa Harpyska Ha [BC, Mkandy 0.0647 --J
FacyeTHag makcumaneHadq Harpyzka Ha [BC, Mkandy 0.248

Yucno xumened 131

Ko POULMEHT MEMEHEHWA HArPYSKM OTONAEHWA 1

Ko POULMEHT MSMEHEHWA HarPY3KK BEHTHAALWM 1

Koa PULMEHT W3MEHEHUA Harpysku [BC 2.4

MpU3HaK HaNWYUA PEFYASTORE Ha OTOMAEHWUE 0

[MpusHaK Hanuuua perynupyowero Knanasa Ha CB 0

[MpU3EHEK HANMYKA PEMYAATOPE TEMMNEPATYPE 1 _v_I

PucyHok 9.17 - OkHO ceMaHTU4eCcKon MHchopMaLuu No noTpeduTensm

2.0na Toro, 4ytobbl 3agaTb AaHHbIN KO3PUUMEHT ONA BCex noTpedutenen,

ncrnonb3yem 3aknagky 3anpoc. Beooum 3anpoc, Ans 3Toro BCTaeM Ha MpaByl 4acTb
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

HeobxogMMon CcTpoku U Haxumaem O630p |:‘ N3 nosiBuBLLIErOCA Cnmncka onepaTopos
Bblbupaem onepatop CHANGE TO («u3mMeHUTb Ha») n BBOAUM C KraBuaTypbl Tpebyemoe

3Ha4vyeHne koadpdpuumneHTa, Hanpumep 2,4.

Morpeburens | |+ |x]
g0 c
| Texywan sanuce | Janpoc | Basa | Oreer | ]
PacyerHan cpeaHaa Harpyska Ha MBC, Mkandy F3 ;]
PacuyetHaa MakcuimaneHan Harpyska Ha [BC, MNkandu F10
Yucno xurened F11 _l
Koz PPULHEHT UBMEHEHUA HAMPYSKKW OTONAEHUA F12
K03 PPULHEHT M3MEHEHWA HarPY3KU BEHTUAALUWM F13
K oo @PuuHEHT 1ameHeHuA Harpysku [BC AERRCHANGETO 2 AJES|
MpU3HEK HaNW4YKA PEFYNFATOPE Ha OTONNEHWE F15
MpUaHaK Hanuuua perynvpyiowero knanaHaHaCB F16
MpUSHAEK HAAKYUA PEFYAATOPE TEMNEPATYRLI F17
PacyetHaqa Temn. cet. Boael Ha Broge & notpet.,'C  F18
PacyeTHas Temn. Bogel Ha seixaae us CO°C F19 :_]

PucyHok 9.18 - OkHo cemaHTU4eckon UHcpopmaLum no noTpeduTensam

3.B none [pusHak Hanuums perynatopa TemnepaTtypbl ykasbiBaem, 4TO pasbop
O6yoetr npowusBoautca M3 obpatHoro TpybonpoBoga. [na a3Toro BCTaeM Ha
COOTBETCTBYHOLLYIO CTPOKY M BBOOUM C KrnaBuaTypbl 3 - COOTBETCTBYET Bofopasbopy u3
obpatHoro TpybonpoBoga. [ns 3aHeceHuMs LaHHOroO 3Ha4yeHUst BCEM MnoTpeduTensam

ncnonb3yeMm 3aknagky 3anpoc M NpoBOAMM Ofepauuio aHamnormyHo npuBEeAEHHON B

NyHKTE 2.
Morpeburenn = HEEE3
4 4 » M| @ - My oSS
|| Texkywan sanuce | 3anpoc | basa | Otser | LI
Hcno skurensi _:J
Kos @pPuumMeHT USMEHEHIWA HarpySKid oToNNeHUa 1
Kos pduuueHT UsMeHeHHs Har pYsKK BEHTHUAALMM 1 __I
Kos epuuueHT usmeHeHHa Harpysku [BC 2.4
MpUZHaK H3NWUKA PErYIATOPAE Ha OToMAeHUE 0
MNprHaHaK HaNWYUA perynypyoWero KnanaHa Ha CB _
MNpU3HaK HaNUUUA PErynaATOpa TEMNEPSTYPL!
PacuyeTHaa Temn. ceT. Boabl Ha Broae & notped.’C 150
PacuyeTHana TemMn. Boabl Ha Bbixoae W3 CO,°C 70
PacuyeTHaa Temn. soael Ha exone 5 CO,°C 95
PacueTHaa termn. eHyrpeHHero sosgyxa gna CO°C 16 _v_’

PucyHok 9.19 - OkHO ceMaHTU4eCKon UHchopMaLum No noTpeduTensam
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

4.3apaem Tekyllyto TemnepaTtypy BoAbl B mnogawowem TpybonpoBoae u TekyLiyto
TemnepaTypy HapyXHOro BO3dyXa, [Afs 3TOr0 OTKPbIBAEM OKHO CeMaHTUYECKOW
MHpOPMALMN MO WUCTOYHUKY TEMrioBOM CETU W, BCTaB Ha COOTBETCTBYHOLUME CTPOKM,
BBOAUM 3HayYeHWss TemnepaTtyp. Tekywyw Temnepatypy BoAbl B Modalollem

TpybonpoBoae 3agaeM kak pacyeTHyto, To ecTb 150°C.

MCTouHUK * | -] - [ x]
44 v M |&-MEBCF| WH @

l_] T ekywan sanuce | anpoc | Basa | Oteer | y
PacuyeTHan Temneparypa soael Ha [BC°C B0 ;I
PacuetHan remMnepartypa x0nogHol Boael SuMHag, T ]

PacueTHana TemMneparypa xonogHol Bogel neTHAa, T 5

PacyeTHaa TerMnepatypa Hapy#Horo eosayxa,’C -4

Tekywan Temnepatypa odel B nogaowemTpy-ge,’C el
Terywan TeMnepaTypa HapykHoro sosayxa, C 26

PacueTHbIFM pacnonar. Hanop Ha BEIXOAE U3 UCTOYHKKE, M 81.7

PacyeTHbIF Hanop B 06pPaTH. TP-A8 Ha UCTOMHUKE, M 25

Pestiir padoTel MCTONHMKS 0

MakcumansHeIl packog Ha NoOGNWTKY, T4 300 ;I

PucyHok 9.20 - OkHo cemaHTU4eckon UHchopMaLm NO UCTOYHUKY

TekyLylo TemnepaTypy HapyXHOrO BO3[yXa 3a[aeTCsl paBHOW PacyeTHOW, TO eCTb, B

Halem cnyyae, -36°C.

McTouHuK = -+ x]
PRI TR S Wl s i Wi

'_] T ekywan sanuck | Janpec | Basa | Oteer | 4 ]
PacueTHas Temneparypa saabl Ha TBC.C B0 a]
PacueTHas Temnepatypa xonoqHol Boabl SHmHaa, C 5

PacueTHasa Temneparypa xonogHol Bogel neTHAa, L 5

PacyeTHas Temneparypa HapyxHoro eosayxa,’C -34 o
Texywan Temneparypa Boael B Nodaowem Tpy-ae,C {150
Tekywaa TeMNepaTypa HapyxHoro sosaysa,’ C -26

PacyeTHbIM pacnonar. Hanop Ha BbIMOAE U3 UCTOYHWKE, M 81.7

PacyeTHeI Hanop B 06paTH. TP-A8 Ha MCTOMHUWKE, M 25

Peskur padoTel MCTOYHUMR S 0

MakcrmManeHBIN packog Ha NognUTKY, T4 300 ;]

PucyHok 9.21 - OkHO ceMaHTU4eCKON UHchopMaLMKM NO UCTOYHUKY
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

5.3anyckaem pacuer.

AHanu3s pe3ysibmamoe noeepoYHbIX pac4emos
PaccmoTpyM nbe3omeTpuyeckune rpadvki, MOCTPOEHHbIE MO pe3yribTaTaM Hanago4YHoro
1 OBYX MOBEPOYHbIX PAaCc4ETOB.

"padnk NOCTPOEHHbIN NOCIe Hanago4YHOro pacyeTa:
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PucyHok 9.22 - Nbe3omeTpuyeckum rpacdmk

B pesynbTaTe HanagoyHoOro pacyeTta gpoccernbHas warnba onga raweHnss u3bbITOYHOro
Hanopa Oblna ycTaHoBMneHa Ha nogatoem Tpybonposoae. Pacnonaraemoro Hanopa xsaTaeT
AN 9neBaTOpPHOrO MNPUCOEAMHEHUs, OMPOXHEHUS CUCTEMbl OTOMSIEHUSI HE MPOUCXOOUT.
Tenepb NpoBeaeM NepBbIi NOBEPOYHLIA pPacyeT.

padnK MNOCTPOEHHBLIN MOCMe MOBEPOYHOIO pacyeTa B pPeXMME MaKCUMarbHOro

Bogopasbopa 13 nogaroLlero Tpybonposoaa:
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1
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PucyHok 9.23 - Nbe3omeTpuyeckum rpacgmk

Mocne npoBegeHust pacdeTa BWUOHO, YTO MbE30OMETPUYECKUA TFpadvK  «Cy3uUmncsy,

pacnonaraembin Harop ynan c¢ 38,65 go 34 metpos. [JaHHOro pacnonaraeMoro Hamopa

XBaTaeT ana aneBaTopHOro npuncoeanHeHus. Tenepb npoeegev BTOpOI7I I'IOBGpO‘-IHbIVI pac4yert.

pachk NOCTPOEHHLIN Mocre MNOBEPOYHOr0 pacdeTa B pexume MaKCMMasnbHOro

Bogopasbopa n3 obpaTtHoro Tpybonposoaa:
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PucyHok 9.24 - Nbe3omeTpuyeckum rpacdmk

Kak BuMOHO 13 rpacumka, pacrnonaraembliii Harmop YBENMYUIiCs, a Hanop B oBpaTHOM

Tpybonposoge ynan c¢ 33,84 pgo 29,61 metpa u He obecneuysBaeT HEBO3MOXHOCTU

OMOPOXHEHUSI CUCTeMbl OTonmeHusl. [ns Toro 4tobbl NpedoTBpaTUTb OnopoXHeHuss CO

HeobxoaMmo Lua|7|6y pekomMmeHAoBaHHYO Harnago4YHbIM pacyHeToM nepeHecTn C nogarLwlero Ha

obpaTHbIN TPy6ONpoBOA.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032

FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

[ns atoro:

1.0TKpblBa€M OKHO CeMaHTU4eckoW MWHdopmauum no noTpebuTento y KoOToporo

nponcxoanT OonopoXHeHune CO un Haxogum CTPOKK C I/IH(bOpMaLI,VIeI7I O pekomMeHOOoBaHHbIX

HanaaoYHbIM pacyeToM Lanbax.

2.3aHocum B none [uameTp wanbbl Ha o6p. Tp-ge nocne CO, mm 1 none

KonnyectBo wanb Ha o6p Tp-A4e nocne CO, WT TOYHO Takue Xe AaHHble, Kakne 3anucaHbl

B Noisi, OTHOCSLWMECS K nogatowemy Tpybonposoay.

Norpeburens *

bY@ - M NS

I4

UTEKgLuaq sanuce | 3anpoc | Basa | Orteer |

Temneparypa sogel Ha Bxoge & CO, °C 98.8
Temneparypa eoael Ha Beixoge W3 CO, °C 76

T emnepatypa BHYTpEHHEro Bosayxa CO, °C 24.4
OuareTp Waitel Ha noa. Tp-ae nepea CO, pr 5.802
KonuuecTeo waiid Ha nog. Tp-ae nepeg CO, wr 1
Nuarerp waritel Ha ofip. Tp-ae nocae CO, Mm ...........................................
KonuecTso walit Ha o6p, Tp-ae nocne CO, wr 1
MoTepy Hanopa Ha wakde noa. Tp-aa nepea CO, M 28,467
MNoTepy Hanopa Ha wakide oop.Tp-ga nocne CO, M 0
HNuameTp Wwalkifbl Ha BEOAE Ha3 NOA.TP-AE, M

KonWyecTeo wait Ha BE0AE Ha Noa. TP-Ae, WT 0

3.Ypansiem aaHHble o wainbax, ycTaHOBMEHHbIX Ha nodatolemM Tpybonposoae.

78405.0M-1CT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

10 PACYHET HOPMUPYEMbIX TEMJIOBbIX NOTEPb YEPE3 TEMJIOBYIO
n3onauuio TPYsonrPoBOAOB

MeTo,cu/le pac4eTa HOPMUPYEMbIX TeNnsfoBblX MNOTEePb MOXHO W3YYUTb B pasgerie

MeToauka BbINOSNHEHUsI pacyeToB|PacyeT TennoBbIX MOTEpb Yepe3 TEnmnoByl M3OMALMIO

TpybonpoBoaoB.
=loix]
I Wn Mpaeka Cnofi Kapra Bua Pactp Cepeuc Tabnuua 3aaaqwm OkHo 2 Ai])g‘
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PP Hanau.xa] ﬂosepxal TemneparypHelit rpawuxl KoHerpykropokui  Cepeuc l
»
|22
2 1 DEHOBUTE CTPYKTYPE TAOAML | Cozgars HoBYW CeTh l
JAuHB! Y43CTKOB C KapThI | s
Hayana H KoHUbI Y4acTKOB | Pac4er Tennosblx NoTeps I
E AuHMLEI W3MEDEHUA |
J_'_] Facyer ‘ Hacrpoiiku I Cnpaeka 3akpems 1—'
FoTaso [Mpaexa: Haanmon il L

PucyHok 10.1 - FmaBHOe okHO Zulu

[Ana npoBegeHus pacdyeta HeobGXoOMMO 3arpy3uTb CIiIOM TENnsOBOM CETU, OTKPbITb
3aknagky Cepsuc n HaxaTb knaeuwy PacyeT Tennosbix NoTepb. [locne BbINOSIHEHWST 3TON
ornepaumn nNosiIBUTCA OKHO, cM. PncyHok9.2. PacyeTbl TENMOBbIX NOTEPb BbIMOSHAKTCSA NO
3aHECEHHOM WHGOPMauUM O TEMnOBbIX CETAX CUCTeMbl TennocHabxenus. PaHee
onpegensinMcb 4YacoBble HOpMaTMBHbIE TEMMNOBLIE NOTEPU ANS nogarowero n obpaTtHoro
Tpybonposoaa.

[na onpegeneHnss NOMECsYHbIX M rogoBbIX TEMMOBbIX MNOTEPb, MMEKLWMX MECTO B

cucTeme TenrocHabxkeHus ¢ ABYXTPYOHbIMM TEMNmoBbIMU CETSAMM OT MUCTOYHMKa o LTI u
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

yeTblpexTpybHeiMm  oT LTI go notpebutens, Heobxoaumo [OMNOMHUTENBHO BHECTU
NMHopMaLMIo NpeacTaBneHHyo Ha Puc. 9.2, 9.3, 9.4.

K aTon nHdopmaLmm oTHOCUTCS:

1.MpooomKMTENBHOCTb OTOMUTENBHOMO M HEOTOMUTENBLHOIO nepuvoga B TedeHue
Ka)kgoro mecsua.

2.CpegHemecayHas TemnepaTypa Hapy>KHOro Bo3ayxa.

3.CpegHemecsiyHaa TemnepaTypa TensloHOCUTENA B nogawwem u  obpaTHOM
TpybonpoBogax TensoBon ceTn oT uctodHuka go LTI mn ot LTI go notpebutena ans
CUCTEM OTOMNSIEHMS U TOPSIYEro BOAOCHAOXEHNS.

4.CpedHas 3a Mecdy TemnepaTtypa XONOAHOW BOAbl B OTOMUTENbHbIA U
HeoTONUTENbHbIN Nepuoa.

5.CpeaHerogoBas Temnepartypa Hapy>KHOro Bo3ayxa.

6.CpeaHerogoBas TemnepaTtypa Boabl B nogarwowem n obpaTtHom TpybonpoBoae
TENSIOBOM ceTn OT uctovHmnka go LTI n ot LTI go notpebutensa ans cuctem oTonneHus
N ropsi4ero BogocHabxeHus.

7.CpegHerogoBas Temneparypa rpyHra.

8.CpepnHerogoBas TemnepaTypa B NoABanbHbIX NOMELLEHMUSX.

- Mpates = | - Copeaneronoesie PaousT MoTape CoMpae s
Tim 340 Tea [0 The :W Trpwr T i e i
-1 re———— I [E—— rr—
ﬂmj (rB) Tnon [1500 " Tes 00 Troa [730 | Tnoas [100 i
LS Tage |00 Tegp ¢S50 | Comsphbie ne nsasend
| 11! I € Magormrem sam
I Monpaems xom SELRIBEHT Ha HOHES TEMNOBESE NOTSDE
Meesy M. Mpo.. The [T Troa | T Tee | Onea MEan Osp (Fan Gye_poar | Our mea | Gyr ofpr | Cyr ofp . Gy porr | Our mer.
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n.a 2.7 |25 (800 400 00 00 an oo 0o 0.0 0o 0o oo
Hespae 0 B2 78 25 SIF S04 00 00 on L] 0o 0.0 {ulln] Liki] il
n o 13 25 600 400 00 00 an (1] 0o 0.0 o no (111
M apr 0 Fd4d -42 25 E31 (473 00 00 on o 0o 0.0 0o LIk} oo
na -2 25 610 400 00 00 on (L] 0o 0.0 0o Liki] oo
dnpens 0 FA) 30 OF B50 403 (00 00 an (1] 0o 0.0 ao no (111
nn 30 0F 600 400 00 00 on ol 0o 0.0 0o LIk} oo
M a5 0 240 36 137 #4397 |33 00 00 on o 0o 0o 0o 0o oo
N 54 96 137 600 [400 (00 0O an 0L 0o 0.0 ao 0o oo
Hocens LU} 148 163 3H1 A4 00 00 on ULl 0o 0.0 0o 0o oo
N FA 148 163 E00 (400 00 00O on o 0o 0.0 0o 0o oo
Mo LI 120 163 356 (Z82 (00 00 on (] 0o 0.0 0o no no
N F44 150 163 EDD (400 (00 00O an (] 0o 0.0 ao 0o no
Aprycr 00 150 163 366 (82 00 00 an (L] 0o 0.0 oo Lk} oo
N 744 150 163 E00 400 00 00 on oo 0.0 0.0 oo no 0o
Cermatos 0 240 108 137 «467 30 00 00 an o 0.0 0.0 Qo no o
N &0 108 137 ED0 400 (00 00 an (] 0o 0.0 0o no oo
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PucyHok 10.2 - [lnanoroBoe okKHO pac4yeTa TenfoBbIX NOTepb
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Mocne 3aHeceHUsa NCXOAHbIX AaHHbIX HEOBXOAUMO onpeaenuTb:

1.0T Kakoro ysna nnu no ceTu B LienioMm Heob6XxoaAMMO onpeaenuTb TENOBbIE NOTEPM.

2.YunTblBaTb UKW HE y4uTbiBaTb MOMPaABOYHbLIN KO3IMPUUMEHT HA HOpPMaTUBHbIE
Tennosble NoTepun (CM. onncaHme pacyeToB) [aHHbI KO3 HUUMEHT BHOCUTCS B KayecTBe
NCXOAHBIX AaHHbIX B 6a3y No y4acTkam TensioBoun CETU.

lMpumep 1.

BblgeneH uctouHuk - kotenbHas CeBepHas. B cnydyae, ecnn HeobGxoaumo MNpPOBECTU
pacyeT No CUCTEME B LIESTOM C y4EeTOM NOMPaBoOYHOro Ko duLumeHTa Heob6xoaAMMO NOCTaBUTb
Mapkep HanpoTuB NyHkTa CymMmapHble No NoaceTy U ranoydky HanpoTUB NyHKTa NonpaBoYyHbIN
koapdpuumneHT Ha Tennosble notepu. [anee HaxaTtb KHONKy PacyeT notepb. B pesynbrarte
3TON onepauun OyaeT BbINOSIHEH pacyeT HOPMUPOBAHHLIX MOTEPb Tenna u BoAbl OT
MUCTOYHMKA [0 noTpedbuTtend, Bknoyas wn  Tpybonposogbl [BC npu  4deTbipexTpybHoM
npoknazake. MNpyn 3TOM HOpMUPOBaHHbIE MOTEpPU Tenna Ha yyactkax 6yayT onpeneneHbl C

Y4E€TOM NonpaBOYHbIX KOS(b(bI/IU,I/IeHTOB BHECEHHbIX B 6a3y OaHHbIX MO y4aCTKaM CeTu.
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PucyHok 10.3 - [Inanoroeoe okHO pacyeTa TensnoBbIix NoTepb
lMpumep 2.
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BblgeneH uctoyHuk - kotenbHas CesepHad. B cnyyae ecnm HeobxoaMmo npoBecTu
pacyeT OT wucTtovHuka (koTenbHas CesepHas) o LTI 6e3 ydeta nonpaBoYHOro
koadppmumeHTa, HeEOOXOANMMO MOCTaBUTb MapKkep HanpoTuB nNyHkTa Mo gaHHOMy y3ny u
ybpaTb ranoyky ¢ nyHkra lNMonpaBoyHbIn KOAPUUMEHT Ha Tennosble notepun. [lanee Haxatb
knaeuwy Pacyet notepb. B pesynbrate aTon onepaumMn OyaeTr BbIMNOMHEH pacyeT
HOPMMPOBAHHbIX MOTEPb OT UCTouHMKa Ao LTI 6e3 yyeta nonpaBo4yHOro KoadhduumeHta
(nonpaBoYHbIN KOI(PPULMEHT NPUHUMAETCHA PaBHbIM 1, HE3aBMCMMO OT TOrO Kakoe 3HadeHue
3TOro ko3hULMEHTa yCTaHOBIEHO B Nore 6asbl 4aHHbIX MO yvacTkam TEMNSI0OBOW CETH).

Mpn Hanuumm nocne LTI - 1 yeTbipexTpybHOM Tennoson ceTn, Asa Tpybonposoda Ha
CMUCTEMY OTOMMEHNsI U BEHTUNAUMM 1 ABa Tpybonposoaa, NogatoLwmnin U LMPKYNALUMOHHBIN, Ha
cucTeMy ropsidiero BoaocHabxeHus n BolgeneHun LTI - 1 MOXHO onpegenuTb TensnoBble

NOTepM M YyTEYKM MO KaxKOoM rpynne TpyoonpoBOAOB OTAESLHO.
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PucyHok 10.4 - AnanoroBoe OKHO pacueTa TensnoBbIX NoTepb
lMpumep 3.

B cnyyae, ecnu BbigeneH LTI - 1 GyaeT BbINOMHEH pacyeT TEMMoBbIX NoTePb U yTeuek

ans TpybonpoBoaoB TEMMNOBOW CeTU NnoaatoLLMxX BoAy Ha CUCTEMY OTOMNMNEHUS U BEHTUIALIMNA.
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PucyHok 10.5 - inanoroBoe oKHO pacueTa TennoBbIX NOTepb
lpumep 4.

B cnyuae, ecnu BbigeneH LUTIM-1(MBC) GygeT BbINOMHEH pacyeT TEensoBbIX NOTEPb U
yTeyek Ans TpybonpoBOO4OB TEMMOBOM CeTM MoJaloWmMx BOAYy Ha CUCTEMY [OpsiHero

BOJOCHaOXeHWs.
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PucyHok 10.6 - [inanoroBoe OKHO pacyeTa TensoBbIX NoTepb

YcTaHoBKa ranodku HanpotTMB MyHKTa [lonpaBoOYHbIA KOI(PUUMEHT Ha Tensnosble
noTepu NpuBedeT K TOMY, YTO pacyeTbl TPyOONpOBOAOB TEMMOBOW ceTu ByayT BbINOMHEHbI C
y4eTOM MonpaBoOYHOro KO3 durLMeEHTa Ha TeNnoBble NoTepu.

KHonka CoxpaHuTb CrYyXUT Ansi COXPaHEHUS! BHECEHHBIX MCXOOHbIX AaHHbIX.

Pe3ynbTaThl BbINOMHEHHbIX pacvyeToB MOXHO 3KcnopTuposatb B MS Excel, ans atoro
Heobxoaumo Haxatb kHonky OTyeT. B nosiBuBemcst okHe, cM. PucyHok 9.7, BBeCTU MyTb K

kHure Excel, Hanpumep, d:\Tagi\Teplo\T_poteri

JKCNOPT AAHHBIE MO NOTepAM x|

d:\T agilhTeplo\T_poter
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PucyHok 10.7 - AuanoroBoe okHO JKCMOPT AaHHbIX MO NOTEPSAM
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11 PACYET TEMNEPATYP HA UCTOYHMKE

11.1 OnucaHue pacuera

B cootBetctBUM co CHull 2.04.07-86* perynupoBaHne oTnycka TensoTbl
npegycMaTpvBaeTCs, Kak MpaBuIio, KayeCTBEHHOE MO Harpyske OTONfIeHUs Wnn Mo
COBMELLEHHOW Harpyske OTOMfIeHUs U TopsYero BOOOCHADXEHUs CorracHo  rpaduky
N3MEeHeHNsa TemnepaTtypbl BOAbl B 3aBMCMMOCTU OT TeMnepaTypbl HAPY>XXHOIO BO3ayXa.

Mpn uUeHTpanbHOM KayeCTBEHHOM pPEerynMpoBaHMM B CUCTEMAX TEnnoCHabXeHus C
npeobnagatowwen (bonee 65 %) >KUMULLHO-KOMMYHaNbLHON Harpyskom crnegyeTt npuHMMaThb
perynupoBaHue Mo COBMELLEHHOW Harpyske OTOMSIEHUSA U ropsidero BogocHabXeHus, a npu
TENSI0OBON Harpyske >XUMULLHO-KOMMYHarbHOro cektopa MeHee 65 % OoT cyMMapHOMW TeNsoBown
Harpyskn 1 gore cpegHen Harpysku ropsidero BogocHabkeHust meHee 15 % oT pacyeTHOM
Harpysku OTOMMEHUs - perynupoBaHve Mo Harpyske otonneHus. OgHako Bblbop rpadumka
perynupoBaHns 3a4yacTylo onpegensietca uenbiM psooM MECTHbIX YCIOBUMKW, a Takke
CMNOXMBLUMMUCS  YCIOBUSIMW  NPOEKTUPOBAHUS  CUCTEMbI  TenrocHabxeHna  (cxemamu
npucoeavHeHns notpebutenen, guameTpamm TpybonpoBogoB TEMMOBOW CETU U T.4.).

B oboux crnyyasx UeHTpanbHOe KayeCTBEHHOe perynMpoBaHue oThycka TensoThbl
OrPaHNYMBAETCH HaMMeEHbLUMMW Temnepatypamn BOAbl B nojatwlwem Tpybonposoae
TENsIoBOM CeTu, HeoOXOAMMbIMM OS5 NogorpeBa BoAbl, MOCTYNaKLWeEN B CUCTEMbI ropsyero
BOAOCHabOXeHna noTpebutenen: Ans 3akpbiTbiX CUCTEM TennocHabxeHus - He meHee 70°C;
ANs OTKPbITbIX CUCTEM TeNnnocHabxeHus - He meHee 60°C.

Mpu pacuyeTe rpadmkoB TemnepaTyp NPUHUMAETCS: Hayaro U KOHeL OTONUTENbHOro
nepuoga npu TemnepaType Hapy>xHoro Bo3ayxa 8°C.

McxogHble gaHHbIe MO OObeKTaMm ceTu Afis pacyeTa TeMnepaTypHOro rpadmka AOmKHbI

ObITb BHECEHbI TaKMeE Xe, KaK 1 41151 NTOBEPOYHOro pacyeTa (cM. [NoBepoyHbI pacyerT).

11.2 3anyck pacuera TeMmneparyp Ha UCTOUHMUKE

[lnsa 3anycka pacyeTta TemnepaTyp Ha UCTOYHMKE TEMMNOBOWM CETU HYXKHO:

2.HaxaTtb kHonKy Cnow... n BbibpaTb CNon TENMNOBbIX CETEN.

1.HaxaTtb KHOMKY TeI'IJ'IOFI/I,D,paBJ'II/I‘-IeCKI/Ie pac4yeTbl

3.BbibpaTtb 3aknagky TemnepaTypHbIn rpadouk.
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k

TENSIOBON ceTn Ans KOTOpOro 6yp,eT npon3BoaAnNTbCA pacyeT, HaXaB Ha Hero nesown

4. HaxaTb Ha naHenu Hasurauuun KHomky Bbligenutb n BblIbpaTb nNoTpebutens
KnaBuLLIEN MbiK, NPX 3TOM NOTpebutens GyaeT BblAENEH MUTatoLLEN PAaMKOMN.
5.HaxaTb Ha naHenu TennorngpasnnMYecknx pacyeToB KHOMKy MNMoTpebutens.

6.3agatb HeobxoaMMble NapaMeTpbl pacyeTa:

Temnepatypa cpe3KM - yKasblBaeTCs, €CfiM Ha WUCTOYHUKE HET BO3MOXHOCTU
obecneumBaTb pacyeTHyl TemnepaTypy TennoHocuTenst B nogawwem Tpybonposoae,
Hanpumep BMecTo pacyeTHon 150°C makcumanbHas, KOTOpyl MOXeT obecneynTb

nctoyHuk 130°C. Mpwn oTcyTCTBUM TeMnepaTypbl CPE3KM AaHHOE Norie He 3anofHAeTCs.

PerynupoBaTb HanmopoM - [MpW HanmuMuMum TemnepaTtypbl CpPe3kM U npu
YCTaHOBIIEHHOW ranovkn B OKHE perynvpoBaTb HamopoMm, HegocTaTovHas TemrepaTtypa
BoOobl B nogatowem TpybonpoBoge, OygeT  KOMMEHCUMPOBATbCH  YBENMYEHUEM
pacronaraemMoro Hanopa, Ansi obecrneyeHuss pacyeTHOW TemrepaTypbl BHYTPEHHENO

BO34yxa y notpeburens.

TemMnepaTtypa NonkKu — yka3blBaeTCs MMHUManbHasa TemnepaTypa TeNIOHOCUTENS B
nogatowem Tpybonposoge. [Ansa 3akpbITbiX CUCTEM TennocHabxeHust - He meHee 70°C,

AN OTKPbITbIX CUCTEM TeNocHabxeHus - He meHee 60°C.

TennorMapasaMuecK e pacdyeTbl — o3 =l |
Mpumep TennoBoi ceTk | Croii...

Hanagka | Moeepka | EMNEPATYPHEIA FpabUK I K OHCTpYKTOPCKMIA I Cepeuc I

Merourur, |1 Hanop [40.00 T noa, [150.00

T Hapysk.BO3. -34.00
Temneparypa cpesku I~ Perynuposats Hanopom

T ernepaTypa NoakM ]BU | [paguk I CoxpaHurs |

Pacuer | HaCTpOﬁKH| Crpaeka | JaKpeTE |

PucyHok 11.1 - OKHO HacTpPOMKM pacyeTa

7. Haxatb kHonky Pac4erT.
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11.3 TMpocmoTp pe3ynbTartoB pacuyeTa TeMmneparypHoro rpacgpuka

PaccuntaHHble [aHHble BbIBOAATCS B Mosie cooblieHun B Buae psga 3HaYeHUN
pasgeneHHbIx mexay cobon 3anaton. Cemb 3HAYEHUI B CreaytoLlen nocneaoBaTesnibHOCTy:
1) Temnepatypa HapyxHOro Bo3gyxa; 2) TemnepaTypa TernroHoCUTenst B nogaroliem
Tpybonposoge; 3) Temnepatypa TennoHocutens B obpaTtHoM TpybonpoBoge; 4)
TemnepaTypa Bo3ayxa BHYTpU nomelleHust; 5) Pacnonaraembiin HAnop Ha MUCTOYHUKE, M; 6)
CymmapHbIi pacxoq ceTeBoW BoAbl B nogarowem Tpybonposoae, T/4; 7) OTHOCUTENbHbLIN

pacxoa BoAbl Ha CUCTEMY OTOMNEHNA.

ilz.u,sn.s,as.1,15.0,40.0,95.7,0.25 B orm

3.0,60.0,36.2,16.6,40.0,97.0,0.24 POBZTE. .
4.0,60.0,36.7,17.3,40.0,97.0,0.24 [=[copamme.. |
5.0,60.0,37.1,18.0,40.0,97.0,0.23 @ Harirn, .
6.0,60.0,37.5,18.8,40.0,97.0,0.23
7.0,60.0,38.0,19.5,40.0,97.0,0.22 (BRI
8.0,60.0,38.4,20.2,40.0,97.0,0.232

IT AoEHpYEmoe

PacueT oroHUEH'!
CKpBITE

Bpema - 00:01:10

VA4 Coofiwenna A Mosepra / IK

PucyHok 11.2 - Pe3ynbTaTthl pacyeTa TemMnepatypHoro rpacumka

CoxpanuTtb coobuierns | 21 x]
Manka: | Seti ~| & & o B
Wna paiina:  |temperaturny_arafik CoxpaHuTe
Tun daiina: ICPalfmbl ceoaok (*log) LI OrieHa I
/%

PucyHok 11.3 - OKHO coxpaHeHus1 pe3ynbTaToB pacyeTa
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Ans Toro 4ytobbl COXpaHUTb pesynbTaTbl pacyeTa TemnepaTypHoro rpaduka Haxartb
NPaByHo KraBuLLy MbILLX HA Norie CoobLLEHMI 1 B NOSIBUBLLEMCS MEHIO HaxkaTb COXpaHuTb, B
NOSIBUBLLEMCS AMArioroBOM OKHe HabpaTb umsa danna (natMHCKMMKM GyKBamm) U HaxaTb
CoxpaHuTb. CoxpaHeHHbIN hanin CBOAKM C pe3ynbTaTamMm pacHeToB MOXHO MPOCMOTPETb B
noboM TEKCTOBOM peaKTope.

[Ans Toro 4toGbl paccMOTpeTb TemnepaTypHbii rpaduk nocne pacyeta B Buae

anarpamMmbl HaXKaTb Ha NMaHesnn TenrnornapasinM4ecknx pac4HeToB KHOMKY Fpacbvu(.

TeMnepaTypHbIA rpadik 3
| [eyaTt... I SEEPETE I

150
140
130
120
110
100
a0
a0
70
B —]
a0
40
a0
MW
10
]

=131

——

PucyHok 11.4 - TemnepaTypHbIi rpachumk

Ha guarpamme Bbillle 0TOBpaXeHbl: 0Cb abcumce - TemnepaTtypa Hapy)KHOro BO3ayXa;
OCb OpaMHaT - TeMrneparypa TennoHOCUTENS:

—TeMnepaTtypa TennoHocUTens B nogawleM TpybonpoBoAe - NUHUS KPacCHOro
uBeTa;

—TeMnepaTtypa TennoHocuTensa B obpaTtHoM TpybonpoBoae - NMUHUS CUHEro LBETa;

—TeMnepaTtypa Bo3flyxa B NMOMELLEHWM - TMHUS 3EMEeHOro LBeTa.

HAnarpammy TemnepaTypHOro rpamka MOXHO pacneyaTaTtb, HaXkaB KHOMKY [evatsb.
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12 KOHCTPYKTOPCKMM PACMUET

12.1 OnucaHmue pacuera

Llenblo  KOHCTPYKTOPCKOro  rmapaBfiMdeckoro pacyeTa 4BrnsieTcs  onpegerieHve
AvamMeTpoB TPybonpoBOOOB U NOTEPb AaBMEHUS B TEMIIOBOW CETU NPU U3BECTHLIX pacxogax v
napameTpax TennoHocuTensa. KOHCTPYKTOPCKUA pacyeT BbIMOSMHAETCS Ans TYNUKOBOW U
KONbLEBOW TEMMOBOW CETHU.

McxogHbIMM JaHHBIMU NS NMPOBEAEHUS KOHCTPYKTOPCKOrO rMApaBnNnMYeckoro pacyeTta
ABNAIOTCS:

1.cxema TennoBon CeTHu;

2.0NNHBbI Y4aCTKOB TEMNSIOBOW CEeTU, KONMMYECTBO U MeCTa YCTaHOBKM 3afBUXKEK,
KOMMNeHCcaTopoB U YrioB NOBOPOTA;

3.pacyeTHble Harpysku notpebutenen;

4.pacyeTHble NapaMeTpbl TENSIOHOCUTENS HA UCTOYHKKE M NOTpebutensx;

5.reogesnyeckne oTMETKM y3S10B TEMNMOBOW CETU U BbICOTbI 34aHWUN.

KOHCTpyKTOpCKMIA  pacyeT TpyboOnNpoBOO4OB TEMSIOBOW CETUM  OTKPbITOM  CUCTEMbI
TennocHabXeHnsa Ans 3MMHEro nepuoaa BbIMONHAKT ANs OBYX PEXUMOB:

1.Mpwn oTcytcTBMM Bogopasbopa Ha ropayvyee BOAOCHabGXeHWe, Koraa pacyeTHbIv
pacxop TennoHocuTenNs, a crnegoBaTenbHO, U NOTEPU AaBreHus B nogaroLwemM n obpatHoM
Tpybonposogax 6yayT paBHbIMM (OnamMeTpbl nogarwowero n obpatHoro Tpybonposoaa
OAMNHaKOBbIE);

2.Npn makcumanbHOM Bogopasbope Ha ropsyee BoAOCHAOXeHue n3 obpaTHOro
TpybonpoBoaa (anameTpbl nogatowero n obpaTtHoro Tpybonposoaa pasHble).

KOHCTPYKTOPCKMIA pacdeT TensioBOM CEeTU 3akpbITOW CUCTEMbl TenrocHabXeHus
BbIMOSHAETCA M3 YCMOBUA, YTO AnaMeTpbl nogawwero M obpaTtHoro TpybonpoBoaos
OQIMHaKoBbIE.

Pacxogbl TennoHocuTens Ha ydacTtkax TensioBou ceTun onpeaensaTcs B 3aBUCUMOCTH OT
CXeMbl NpUcoeanHeHNs noTpedbuTenen n cnocoba perynmpoBaHus OTnycka TennoTbl.

KOHCTPYKTOPCKMIA pacyeT TENOBOM CETU MOXET ObITb BbINOSIHEH ABYMS criocobamu:

1.n0 wu3BEeCTHOM pPasHOCTU pacrnonaraeMbiXx HaNopoB B Hayane W KOHue
paccynTbiBaeMon ceTtu. [1pn 3TOM 3a OCHOBHYIO MarucTpanb npu pacyetTe pa3BeTBlIEHHOM

TENSI0BOM CETH Bbl6|/|paPOT BE€TBb C HAMMEHbLUMMW YO EeJIbHbIMU NOTEPAMMN Hanopa.
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2.N0 3agaBaeMbiM yAerbHbIM MOTEPSIM [OABMEHUS HA OCHOBHOW Maructpanm wu
oTBETBMEHMsIX. B 9TOM cnyyae 3a OCHOBHyO Maructpanb NpPUHUMaeTcss Haubonee
NPOTSHPKEHHasA BETBb. YAerbHble NOTEPU Ha MarucTpanu BblbmnpaloT Tak, 4Tobbl faBneHus
B y3rax oTBeTBneHun obecneynsano HopmarnbHy paboTy Bcex noTpebutenen.

B nepsom cnyyae pelueHve 3agauv CBOOUTCA K ONpPederneHuio pacyeTHbIX yAerNbHbIX
noTepb Haropa M noabopy TakMx AMamMeTpoB TPyOGOMPOBOAOB, NPU KOTOPbIX (hakTudeckne
yOenbHble MNOTEpW Hamopa He MpeBbllatoT pacyeTHbIX. [log pacyeTHbIM  y4acTKOM
pa3BeTBIEHHON ceTn Oyaem noHumaTtb TpybonpoBoa, B KOTOPOM pacxod TEMMOHOCUTENS He
n3MeHsieTcs. PacyeTHbI y4aCTOK pacrnornaraeTcs, Kak npaBurio, Mexagy CcoceaHUuMu
OTBETBMEHMAMUN. PacyeTHbIN y4acToK OenNUTCS Ha ABa UM HECKOMbKO, eCrv B ero npegenax

Tpe6yeTc;| M3MEHUTb ANaMeETPbI pr6 nnn Bna nNpokKriagkul.

12.2 MWMcxopHble paHHbIe ANA KOHCTPYKTOPCKOro pacuera

[Ana npoBegeHUs KOHCTPYKTOPCKOro pacyeta HeobxoaMmMo BBECTU WCXOAHbIE
AaHHble AOMONMHUTENbHO K TEM, KOTOpble HeOBXoauMbl A5 NPOBeAeHUs HanagoyHoro
pacyeTa:

Mo nompebumensim:

[nsi pacyeTa NO N3BECTHBbIM pPac4EeTHbIM pacxo4aMm:

1.Gcon_so, PacuyeTHbIin pacxog Ha CO (KoHcTp), T/4 - 3agaeTcs pacyeTHbIN
pacxop, KOHCTPYKTOPCKOro pacyeTa Ha CUCTEMY OTOMNSIEHMS.

2.Gecon_sv, PacuyetHbin pacxoa Ha CB (koHcTtp), T/4 - 3agaeTcs pacyeTHbIn
pacxo4 KOHCTPYKTOPCKOro pacyeTa Ha CUCTEMY BEHTUMSALNN.

3.Gcon_gv, PacuetHbin pacxog Ha FBC (koHcTp), T/4 - 3agaetca pacyeTHbIn
pacxop, KOHCTPYKTOPCKOro pacyeTa Ha CUCTeMY ropsidero BOAOCHabXeHus.

4.Hcon_ras, Pacnonaraembin Hanop Ha BBoAe (KOHCTP), M - 3ajaeTcs BenuynHa
pacnofnaraemMoro Hanopa Ha BBofe y noTpebutens, ons KOHCTPYKTOPCKOro pacyeTta

Ans pacyema no uzgecmHbIM pac4yemHbIM Ha2py3KaM:

1.Qo_r, Qsv_r, Qgv_sred, Qgv_max - pacyeTHble HarpyskM Ha CUCTEMbI
OTOMMEHNSA, BEHTUNALMMK, FOPSYEro BOAOCHAOXEHNS.

2.Hcon_ras, Pacnonaraembin Hanop Ha BBoAe (KOHCTP), M - 3aaeTcs BeNnnumMHa
pacnofiaraemMoro Hafnopa Ha BBoAe y noTpebutens, Ans KOHCTPYKTOPCKOro pacyeTa.

Ilo yyacmkam:
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1.Ke_con_pod, LllepoxoBaTtoCcTb HOBOro nojawliero Tpyobonposoaa, MM -
3a[aeTcs WepoxoBaToCTb NogatoLero Tpybonposoga Anst KOHCTPYKTOPCKOro pacyeTa.
2.Ke_con_obr, LlllepoxoBaToCcTb HOBOro o6GpaTHOro TpybonpoBoga, MM -

3aJaeTcs WepoxoBaToCcTb 06paTHOro TpybonpoBoaa Anst KOHCTPYKTOPCKOro pacyeTa.
12.3 3anyckK KOHCTPYKTOPCKOIO pac4yeTra TensjioBom cetum

1.HaxaTb KHonky Tennorngpasnuyeckme pacyeTbl
2.HaxaTb kHomky Cnow... n BbibpaTb Crowv TennoBbIX CeTeNn.

3.BbibpaTtb 3aknagky KOHCTpYyKTOpPCKUNA.

4. HaxaTb Ha naHenu Hasuraumm KHOMKY BblaenuTtb k n BblbpaTb Yy4yacTok
TENnoBon ceTun, AN KOToporo dyaeT Npon3BoaMTbCs KOHCTPYKTOPCKUIM pacyeT, HaXkaB Ha
Hero neBOM KNaBuLIEW MbIlWK, NPU 3TOM BblAENEHHbIN Yy4acToK 3amwuraeTt. Pacuder
NpoOn3BOAMTCA OS5I BCEX YY4ACTKOB TEMMOBOW CETU, CreayLmMX 3a BblOpaHHbIM.

5.Haxate Ha naHenu TennorngpaBrinyeckMx pacyeToB  KHOMKY  Y4acTok
nogkrnoyeHus. Npu 3ToM y4acTkuM TenrnoBoM ceTu, ANnd KOTopbix OyaeT npousBeneH
KOHCTPYKTOPCKUIN pacyeT, OKpPaCATCA B KpaCHbIN LBET, BKMtOYasa BblOpaHHbIA y4acTok, a

y4acTKu, KoTopble He OyayT paccynTaHbl - B CEPbIN.

I{FIEICHI:IM UEETOM - PACCHWTEIESBMEIE YHACTKKW

Y3EN NOAKNHYERHA (EKNKIYEA BEENEHHEIA YYACTOK NOAKNKIYEHUA)
w -,

BrinenerHeil yyacTok —

NOJL KNI YEHNA

He paccunTeiBaemeli
YYACTOK

PucyHok 12.1 - Packpacka ceTy Ansi KOHCTPYKTOPCKOro pacyeTa

6.3apaTtb Tpebyembie NnapameTpbl pacyeTa:

—BbibpaTb, kak OygeT nNpoM3BOAUTBLCHA pacyeT: HA OCHOBE M3BECTHbIX PacCYeTHbIX
pacxogoB UMM Ha OCHOBE M3BECTHbIX TEMSOBLIX HArpy3ok. [0ns Bbibopa ycraHaBnuBaem
TOYKY HanpoTMB BbliOpaHHOro pexuma. [lpy pacdeTre nNo TENnoOBbIM Harpyskam

HeobxoanMo BBECTHU pacyeTHble TeMnepaTypbl BOAbl B OKOLLKaX, PacnoJIOKEHHbIX HUXE.
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—3apaTtb ONTMManbHYK CKOpPOCTb ABMXKEHMSI BoAbl B TpybonpoBoge. [ns aToro
yCcTaHaBnMBaem Kypcop MbilU/ B COOTBETCTBYIOLLEM OKHE M BBOAMM 3HA4YeHME CKOPOCTU C
KnaBunaTtypbl.

Mpy 13BECTHOM pacroriaraeMoM Harope B y3ne NOAKMYEHUsI ero MOXHO 3adaTb, As
3TOro ycTaHaBNMBaEM rariodKy HanpoTueB Hanop B y3ne, M M B CTpOKe cripaBa 3aJaem

3Ha4eHne Haropa.

TEnnor4fpasnieck1e pacieThbl ===

MpHrep TENNDEDH CETH Cnol...

Hananka HDBBDKE] T erneparypHeni rpagus  FIOHCT pYETOPCELAA 1 Cepeuc I

YyacTor noarakysEHHA | L] " Mo pacxagam
u 5 % MoTenmoesr HArpYsEar
SN NogeEmoYeHHA
t & nogamwem Tpeae, C | 1500

| Hanop e yzne. i t B ofparHomM Tp-ae, C | 700

t ropAYed Bonkl. C | BA.0
DI'ITHMEIJ'II:HEIH CROMOCTE 1 DU .
LEMHEHHA BOOEL FC : £ Ro0aHDH Bk, C | A0

Facuer | Hactporit | Cnpaska ‘ Jakpere ‘

PucyHok 12.2 - OkHO HacTpoiiku pacyeToB 3aknagka KoHcTpykTopckui

7.Haxatb kHonky Pacyer.

lMporpamma BbINOMHUT pacyeT BbIOpaHHOM CETU N 3anOoSHUT pe3ynbTaTbl pacyeTa B
Tabnuubl ana kKaxgoro Tvna obbektoB TennoBon cetn. OkHO coobuweHun Oypet
MHGOPMMpPOBaTb O XO4€e BbINONHEHUST pacyeToB. OKHO COOBLEHNA HAaXOOUTCS B HUXKHEN

4aCTun 3KpaHa U noasndeTcda ogHoBpeMeHHO C BbIMNOJNIHEHNEM pacyeToOB. Ecnu xe okHO

coOObLLEeHNI OTCYTCTBYET, TO ANS €ro NOSABNEHMUS HYXXHO HaxaTb KHonKy CoobLieHuns

Ecnu B xoaoe 3aHeceHUsa ncxogHowm nHgopmMaLummn kakme-nmbo gaHHble Heobxoaumble
ANs pacyeTa He ObinNM BHECEHbI UNN BHECEHbI HEBEPHO, TO NPV NPOBEAEHMN PacyeToB B
OKHe coofueHn nporpaMmma BblgacT yBedoMreHve o6 owunbke (KpaCcHbIM LBETOM).

I'Iporpamma He cneanT 3a AOCTOBEPHOCTbIO AaHHbIX, a NALLUb 3a NX KOPPEKTHOCTBLIO.
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OkHO

CEMaHTU4YeCcKon
Cs e L

0bBLEKTY C

}f Tekywana sanucs ﬁSanpog}_}?&aiQTam | » ]
Homep ucTouHuKa 1 -
HauMEHDBAHWE HaYana WiacTka TE-N Morne 6asbl
4
?
4
."
)’
j
a
4
I’

R R Rt & N N A R

OLWUBOYHBIMU
OaHHbLIMK

HauMEHOBaHUE KOHUA Y4aCTKS TK-33 AaHHbIX C
NnuHa ydacTka, M OLUMBOYHBIM
BHyTpeHHUil guameTp nogaowero Tpydonpoeoga, M 0.05 3HaYeHUem
BHYTpeHHUi guameTp ofpatHoro TpyGonposoga, m 0.05
Cymma koad. MecTHeIx coNpoTWBABHUWHA Nog. Tpega 1.5

O6bekT ¢
-~ MecTHble CONPOTUBABHUA NOA. TP-Aa

i CymMma Koa &, MECTHEIX CONPOTHEAEHWA 06D Tp-aa 2 Ll OLUIMBOYHBIMU
G‘ﬁ | AaHHBIMU
dlIT
x|

Coobyenue | - UTeHME ORHHHX D0 YUaCTRAM. ..

06 owubke [ Oustbxa ZD003: ID=54 Hepepnoe bSHaverse monsa 'L'-'Jmmia

UTeHMEe OaHHEX D0 HacoCcaM. ..
UreH e O3 HHEX II0 npoccenmpymnm-z ¥3JIar. . .
UTeHME DSHHBX II0 nax-xepam. ..

OkHO
coobuleHui

0 B HAPY XEHB OMHEKH (1)
PacueT oromueH!

4] [P Cocbiuerna p Hanaaka f

PucyHok 12.3 - Bbigaya owumGku npu pacyeTe

Mo ABOMHOMY LIENYKy JIeBOW KNaBULIM MbIKM HA CTPOKE OWnbKK, OObeKkT ¢
OWMBOYHBIMN OaHHBIMU BbIAENUTCA HA KapTe (3amMuraeT), OTKPOETCA OKHO CEeMaHTU4YeCKOMn
6a3bl AaHHbLIX M Kypcop BCTAHET Ha CTPOKY, B KOTOPOW HEOOXOAMMO BHECTU UMW UCNPaBUTb

NHCbopMaLMIO.

12.4 TlpocmoTp pe3ynbTaToB KOHCTPYKTOPCKOro pacuyera

B xoge npoBegeHusi pacyeTa nporpaMMa MOXET BbidaTb B OKHE COOOLLEeHWM
CneayoLLyo OLNBKY:

He nogobpatb anameTpbl noa 3agaHHbii Hanop ID=XX (dH=H)

[aHHas owmbKa BbIBOAMTCA NPU HEXBATKE 3a4aHHOrO Hamopa B y3re NoAKoYeHns ans
noaknoyeHns notpedurens. Cnegyet NpoBepUTb NPaBUIIbHOCTb 3HAYEHMI pacronaraemoro

Haropa Ha BBOAE OJ1S1 KOHCTPYKTOpPCKOro pacyeta (Hcon ras) v npaBumbHOCTb 3a[aHHOro
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Hanopa B y3ne nogkntoveHnsa. B pgaHHom coobuweHnn XX - mHOMBMAOyanbHbIA HOMEP
nogkntoyaemoro notpedbutens, H - 3HayeHuMe Hanopa, KOTOPOro He XxeataeT ansg
MOAKIOYEHMS.

Mpun ycnelwHoM utore pacyeTa nporpaMmma BblgacT coobLLeHue:

MuHMManeHO HeobxoauMbIN Hanop B yane nogkntoveHuns ID=XX: H

B gaHHom coobueHnn nporpaMmma MHpOPMUPYET O MUHMMANbHO HEOBXOAMMOM Hanope
B Yy3ne MOAKMIOYEeHNs [ONiA YCMeLWHOro noakmntodeHnsa notpedutena m obecneyeHus B
nogobpaHHbIX Tpybonposoaax 3agaHHOW ONTUMAarbHOW CKOPOCTU ABWXEHWUS BoAbl, rae XX -
WHOMBMAYanNbHbLIA HOMEP Yy3ra MNoakmnoyeHus, H - 3HadeHne MUHMManbHO Heobxooumoro
Hanopa.

UTtobbl NpOCMOTPETL pe3ynbTaTbl KOHCTPYKTOPCKOrO pacyeTa, HeobXxoaMmMo OTKpbITb
OKHO CeMaHTM4eCKOM MH(opMaLMM MO MHTEPECYIOWEMY Yy4acTKy CeTW, Mocrie Yero MOXHO
NPOCMOTPETHL CrieaytoLLme AaHHbIE:

1.Drek_pod, KoHCTpyKTOpCKMMA AvMamMeTp nopawliero Tp-Aa, M - B pesynbraTe
pacdeTa nogbupaeTtca anameTp nogatoLlero Tpybonposoaa.

2.Drek_obr, KoHCTpyKTOpCKMMA AuMameTp oOpaTHOro Tp-ga, M - B peasyrnbrarte
pacyeTa nogbupaetcs agnameTp obpaTHoro Tpybonposoaa.

3.Vpod, CkopocTb ABMXeHUS BoAbl B NoA.Tp-Ae, M/c - B pesynbtaTte pacyeta
onpenensieTcsi CKOpoCTb ABMKEHNSA BOAbI B NogobpaHHOM nogatoliem Tpybonposoae.

4.Vobr, CkopocTb ABMXeHUss BoAbl B oOp.Tp-Ae, M/c - B pe3ynbraTte pacdeTta
onpeaenseTcsa CKOpoCTb ABMXEHNA BOAbl B NogobpaHHOM obpaTtHoM TpybonpoBoae.

5.Gpod, Pacxon Boabl B nogawouem TpybonpoBoae, T/4 - B pesynbTate pacyeTta
onpegensieTcst pacxoq BoAbl B nogobpaHHoM nogatowem Tpybonposoge.

6.Gobr, Pacxon Boabl B o6paTHOM Tpyb6onpoBoae, T/4 - B pe3dynbrarte pacyeTta
onpeaenseTca pacxoq Boabl B nogobpaHHomMm obpaTHoM Tpybonposoae.

7.dH_pod, lMNoTepn Hanopa B nopawlwem TpybonpoBoae, M - B pesynbTaTte
pacdeTta onpegenseTtcs 3HayeHWe noTepb Hanopa B NogobpaHHOM noAatoLlem
TpybonpoBozge.

8.dH_obr, lNMotepu Hanopa B obGpaTHOM TpybonpoBoae, M - B peaynbrarte
pacdeTta onpegensieTcs 3HadeHWe noTepb Hanopa B nogobpaHHoM obpaTHoOM
TpybonpoBoge.

9.dHud_pod, YaenbHble nuHeWHble NOTepuM Hanopa B noAa.tp-Ae, MM/M - B
pe3ynbTaTte pacyeTa onpeaensdeTca 3HadeHue yAernbHbiX FMHENHbIX NOTepPb Hamnopa B

I'IOLI,O6paHHOM nogawoem pr6OI'IpOBOD,e.
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10.dHud_obr, YaenbHble nuHenMHble NOoTepu Hanopa B o6p.Tp-Ae, MM/M - B

pesynbTaTe pacdeTa onpefensieTca 3HayeHuwe YAenbHbIX JIMHEWHbIX NOTepb Hamopa B
nogobpaHHoMm obpaTHOM TpybGonpoBoae.

Bcio MHdopmauuio no ob6bekTam MOXHO 0TOOpasuTb Ha KapTe, IKCMopTMpoBaTb B

Excel, pacneyaTatb, OKpacuTb B 3aBUCMMOCTW OT PasfnyHbIX NapaMeTpoB.

12.5 TlpuMmep KOHCTPYKTOPCKOro pacuera

Mpumep 1

[MpoBegem KOHCTPYKTOPCKUA pacdeT TpybonpoBOAoOB TensioBonM cetu. [Ons aToro

HaXKMMaeM KHOMKy Tennoryapaenmyecknx pacdetos ZuluThermo 2 |

ZuluThermo 5.2 =l

| [ Cacn... |

Hanaaka | Mosepra | TemneparypHeld rpadus I K.oHCTpYRTO P M | Cepeuc I
[ Cysetor TBC
[~ T yuetar yreuss
I_ [ YHETOM TEMNNOERIR MOTERE
& [N HEphd,. EmEpEn
N e T
[ GWEHME W30LMOHHOrD Hanopa
i NpocceneHErM WaHGarH
" Connos aneEaTopa

Packpacka I LHETF j

FacyeT I Hac-rpoﬁmul Crpaeta I 3akpbTs

PucyHok 12.4 - ivanoroBoe okHo ZuluThermo

Haxxumaem kHonky Crown n Bbibupaem crnov tennoson cet n Haxmmaem OK.

BeibepsTe cnoi ana pacuera 2 x|
3 oo
g | KESpTaNL

54| FENEHEIS HACAH EHUA Ormena |

%] [ ennoEad CETh

g rastrZR S

[~ Mok &sbEETs MdeHa Sainos
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PucyHok 12.5 - iInanoroBoe OKHO BbIGOpa cnosi Ans pacyeTa

Bbibrpaem 3aknaaky KOHCTpYKTOPCKUIA.

ZuluThermo 5.2

Tennoeaa ceTe Cioi...

Hanaara I Mosepra | TerneparypHo rpadus. LOHCTRYKTORSKHEA I Cepeuc I

" Mo pacxoaar
’— =" [0 TeMNoBkIH HArpYSKatd

HuyacTak A0AK NKYEHA |

Yzen nogkausHHAa
t B nogawowent Tpege, C 1300

[~ Hanop e yzne, M I I & ofpaTHom Tp-ge,. C 0.0

b ropAyei Eoasl, C I B0.0

CIMTHMaNEH3A CEOPOCTE
1.00 I ¥ON0AHOA Bonbl. C I A0

OEWAKEHH BEOLEl. MAC

Pacuet | Hacrpoﬁmul Chpaeka | SakpbTh |

PucyHok 12.6 - ivanoroBoe okHo ZuluThermo. 3aknapka KoHcTpyKkTOpCKUiA

Haxumaem kHonky Bblgenutb ( k ‘) Ha naHenu HaBurauuu. YkasblBaem y4yacTok

nogkn4veHnsa, npm 3ToOM OH 3aMUraeT.
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PucyHok 12.7 - YacTb TennoBoMu ceTu C BbiAeNeHHbIM y4acTKOM

IﬂECfIU 8bl Xomume rnpocHumamb 8CH Cemb UEJIUKOM, MmO y4acCmKoM

nodkno4eHusi credyem eblbupamb nepsbil Xe y4acmoK omxo0swuli om UCMOYHUKa

cemu:

~

PucyHok 12.8 - YacTb TennoBou cet ¢ BblAeNeHHbIM y4acTKOM

Mocne BblOeneHuss (NpyM MUratollemM YyvacTke) Ha naHenu TennornapaBnyecknx

pacyHeToB HaXXaTb KHOIKY YyacToKk MoaKIHYEHUS. I'IpM 3TOM Ha naHenu BbicBeTuTcsa 1D

yyacTka 1 yarna noakryeHus.

ZuluThermo 5.2 & _l]x
| Caop... |

|TennDBaﬂ CETE

Haﬂa.cmal ﬂosepmal TemnepaTypHi rpadur, FLOHSTRYKTORCKHA I Eepaucl

| 3 " o pacxonar
- & o TENNOELIM HAFPYSKat

H 32 nogkamueHHs 1
t B mogamer Tpge, C I 1300

[" Hanope yzns M I t & ofparHom Tpae, 700
t ropA4EA Boabl. C g0.0

O MTHManeHan ckopocTE
1.00 I #0A0AHOA Bonkl. C | 5.0

[E 3K EHHA BOGEl, MAC

Pacuer I Hacrponkwl Crpaska | 3akpeTE |
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PucyHok 12.9 - Ananorosoe okHo ZuluThermo

YuacTtkm TpybonpoBoaoB, KoTopble ByayT paccumTaHbl, BbiAENSATCS KpacHbIM LiBETOM, a

y4acTKku KoTopble He ByayT paccymTaHbl - CepbiM
Yka3blBaeM, Ha OCHOBaHWUMN KakuX AaHHbIX OyaeT NponsBoauTbLCS pacyeT: Ha OCHOBaHWUM

M3BECTHbIX pPacCHeTHbIX pPacxonos, nmMbo Ha OCHOBaHWUWN W3BECTHbIX pacHeTHbIX TernmnoBbIX

Harpy3okK. HaI'IpOTI/IB HY>KHOIO yCTaHaBIIMBaeM MapKep:

T Mo pacxogar
(" Mo TeEnnoBbLIM HarpYSKak

PucyHok 12.10 — Mapkep

|_|pl/l pacyete nNno WU3BECTHbIM pPaACHETHbIM TEernjoBbiM HaArpy3kam HeobxoaMmo
AOMNOJIHUTENbHO 3adaTb TeMnepaTtypbl TEMNTOHOCUTENA, XONogHON U FOpFI‘-IGVI BOAbl. D,J'IFI 3TOro

yCTaHaBMMBaeM KypCop HanpOTWUB HY)XHOTO HavMEeHOBaHWsSi U BBOAMM C KiaBuaTypbl HOBOE

3Ha4yeHune.

ZuluThermo 5.2 1 BN =l-lx
Tennosaa ceTe Cof...

Hana.cma] I'Ioaepm] TernepaTypHer rpadis R OHSTRYKTORCK I ]Eepauc]

" o pacxonam

HyacTok nogrimyeHUA | 3
% Mo TeNAOELIM HAFRYSkatd

Uzen nogramyeHHa 1

I B nogaower Tp-ge, C 30.0
[™ Hanop & yzns w b B ofpatHom Tpge, O 70.0
t ropauei soasl. G GO0

OMTHMEnEHaR ok OpocTE
1.00 t #00AHOR Eonel. C 5.0

OELKEHWUA BOLE, MC

Pacuer | Hamponw‘ Cnpaeka ‘ 3akpeTE ‘

PucyHok 12.11 - flnanoroBoe okHo ZuluThermo

3agaem onTMMaribHyO CKOPOCTb ABUXXEHUA BOObI B pr6OI'IpOBO,EI,aX, Ha KOTOpPYHO 6y,qu

npoussoauntbCcs  pacdeT. Hanpumep 1,00 wm/c. [Mpu  M3BECTHOM  CyLLECTBYOLLEM

pacnorniaraemMomMm Harnope B Yy3ne noakKntoyeHnA ero MOXHO yKa3aTb, ON1d 3TOro YyCTaHOBUTb
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ranodyky Hanop B y3rne, M M B OKHE PsOOM C KraBuaTypbl BBECTM 3HaYeHWe Harnopa.
Haxxumaem kHonky Pacuer.

PesynbTaTbl pacdeta MOXHO MPOCMOTPETb, OTKPbIB OKHO CEMaHTU4YeCcKon UHopmMaLumm
MO paccynuTaHHbIM ydacTkam TpybonposogoB B nonsx [duameTp nogawowero Tp-Aa

(KOHCTpYKTOpPCKMI), M 1 [InameTp oBpaTHOro Tp-Aa (KOHCTPYKTOPCKUIA), M.

SRS
4 4 » M |@~-M2ACS| WS

[J Tekywan sanuck | Janpoc | Basa | Oreer | >
CpeaHeron. yn Tenn.noTepu ofp.Tp-0a, KKan/Jy*m _:l
Hopr.aken. Tenn.natepu nog. Tp-aa, kkandyac m2*C

Hopr.3ken.Tenn.notepu ofp.Tp-aa, kkaniyac*m2*C

Temnepartypa B Hayane y4acTra noa Tp-aa,’ 130

TermMnepatypa B KOHUE Y4acTEa nod. Tp-aa,’C 130

Temneparypa B Hayane y4actra obp.rp-aa,.’ T 70

TemMnepatypa B KOHUE Y4acTKa o6p.Tp-aa, ‘'t 70

Duiverp nonsoueropas (corerpucroperwil. 1 G
Huarerp o6paTHOro Tp-aa (KOHCTPYRTOPCKUE), M 0.05

WlepoxogaTocTe Nog. TP-Aa [KOHCTPYKTOPCK AN, hi

W epoxoBarocTe 06p. TP-A3 [KOHCTPYKTOPCK M), MM 1 v

PucyHok 12.12 - OKHO ceMaHTU4ecKon MH(hopmaLmm ¢ pe3ynbTaTamMmy KOHCTPYKTOPCKOro pacyeTta

lMpumep 2

Bbin npoBedeH KOHCTPYKTOPCKUA pacyeT BCEX y4acTKOB TenroBou ceTu. BctaBum
pesynbTaTbl KOHCTPYKTOPCKOrO pacyeta B NOMs UCXOOHbIX OaHHbIX ONA HanagoudHbIX U
noBepoyHbix pacyeToB. OTKpbiBaeM OKHO CeMaHTU4ecKoM MWHdopMauuMuM No y4acTKy
Tpybonposoga. YcTaHaBnuBaem Kypcop Ha norne [duameTp noparwowero Tp-Aa

(KOHCTPYKTOPCKWIA), M 1 BbiBUpaem 3aknagky 3anpoc.

yuacrox =lalxl
¥ UG

|JITiﬁﬂgaﬂ sanvet | Janpoc | Basa | Oteer | LJ
CpegHero,. Ul TENL NOTEpW 060 TR-0a, KEan 4 F47 ;'

Hopm.aken.Tenn NoTepy Noa.TR-04a, kkan/yac+2*C  F48
Hoptd.akcn renn noTepd afp Tp-04a, kkan/qac’+2*C F49

Terneparypa & Havane yyacTka nog.Tpaa, C F50 216
TernepaTypa B KOHWE YYacTka noa.Tp-aa, C F51
Terneparypa & Havane y4acTka obp.Tpaa.’ C F52
Terneparypa & koHUE yyacTka odp.Tpga, T F53

| Dyamerp nogaowero Tp-aa [KOHCTDUKTOPCKRME] 0 FRg {7 e
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PucyHok 12.13 - OkHO ceMaHTM4YecKoW MHdopMaumm

3aMeTMM 4TO Yy KaxKOoro nonsg umeetca nceBgoHUM, Hanpumep F54 wnun F55 n 1.4,
MceBgoHum nons [OuameTp nogatowlero Tp-Aa (KOHCTpykTtopckuin), M F54. Tenepb

yCTaHaBnMBaeM Kypcop Ha none BHyTpeHHWI avameTp nopatowlero Tpybonposoga, M U

HaXXMMaem KHOMKy Bblbopa onepaTopoB 3anpoca E Bbibupaem onepatop CHANGE TO

(MSMEHWTb) n BBOOUM C KraBmaTypbl ncesaoHnm F54.

-l-lx
gMhec

.1 Texuwan sanuck | Janpoc | Basa | Oveer | 4 I
Homep UCTO4HWK S F1 al
HaumMeHoBaHWe Havana yyacTka F2
HaumeHoBaHWe KoHUa Yy4acTKa F3
T auHa yyacTka, M F4

BHyrpeHHWit guameTp nogaowero Tpydonpoeoga, M F5 I CHANGETO F54 |
BHYTpEHHWIT AMameTp ofparHoro Tpydonpoeoaa, M FE
CymMa KOG ®. MECTHBIX CONPOTUBNEHHIA NoA. TP-Aa F7

MecTHEIE CONPOTUBABHWA NOA.Tp-Aa F8

Cyrita Ko d. MECTHBIX CONPOTUENEHWIA 06p. Tp-Aa F3

MecTHeiE conpoTUBAEHWA 0Op.Tp-Aa F10

epoxoBaTocTe NogawWwero TpYGONPOBOAA, M F11

epoxoeaTocTe ofpaTHOro TRYSONPOBOAE, MM F12 Ll

PucyHok 12.14 - OKkHO ceMaHTM4YeCcKoW nHdopmaumn

[na obpaTHoro TpybonpoBo4a BBOAMM aHaNOMMYHbIN 3anpoc.

=l
¥ e

|| Texywan 3anvcs | 3anpac | Basa | Oreer | ¥
x a
Homep ucTouHuka F1

HaumeHoBaHWe HavYana y4acTka F2

HaurMeHoBaHWe KOHUE Y4acTKa F3

HnuHa yyacTka, M F4

B HYTPEHHMI AHamMeTp nogaowero Tpydonpogoaa, M FS CHANGETO F54
BHYTPEHHMIA AKareTp oBpaTHoro TpyGonpoeoaa, M FE CHAMNGETO F55 o
Cymima Koad. MECTHBIX CONPOTUENEHWIA Noa. TP-Aa F7

MecTHEIE CONpOTUBAEHUA NOA.TP-Aa F8
Cymima Koad. MECTHBIX CONPOTUENEHWIA 06p. TP-Aa F9
MecTHee conpoTueneHUA 06p.Tp-0a F10 217

WepoxoBaTocTe Nogatowero TpYyGonpoEQaa, M F11 LI
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 12.15 - OkHo ceMaHTM4ecKon nHdopmaumm Haxnmaem KHonky

BbIinonHuTL 3anpoc
[nameTpbl, NnogobpaHHble B pe3ynbTaTte KOHCTPYKTOPCKOro pacyeTa, OyayT 3anvcaHbl B
nons, onucbiBatoLLMe gnameTpbl TPYGONpOBOAOB Afst HANago4uHOro U NOBEPOYHONO pacyeToB

AOnA BCeX y4acTkoB prGOHpOBOﬂ,OB AaHHOM TENSI0BOWN CETW.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

13 AHAJIM3 PE3YJIbTATOB PACYETA

Kak 6bl HM TpyaoeMok n gonor 6bin npouecc BBOAA TOMOMOMMU pacyYeTHOM CeTu n ee
aTpmBYTUBHBIX AaHHbIX, OCHOBHAsA YacTb paboTbl BbIMOMHAETCA oavH pas. PacyeTbl e moryT
BbIMONMHATLCS MHOTOKpaTHO, M OT ygobCcTBa aHanu3a pesynbTatoB BO MHOMOM 3aBUCUT
3(p(PEeKTUBHOCTb UCMOMb30BaHUS CaMux pacyeToB. Bce pesynbTathbl pacyeToB, HE3aBUCMMO
OT WX HasHa4yeHus, 3anMcbiBatoTca B Tabnuubl. B TabnmyHom Brae NpocMoTp ThICAY 3anmcen,
BbISIBNIEHME HEBEPHbIX PE3YyNbTaToB, BbI3BaHHbIX OLWMOKaMM B UCXOAHbLIX OaHHbIX, OblBaeT
A0BOSbHO HeyaobeH. Vcnonb3oBanne M'VIC BkntovaeT B cebsi TpaaMUMOHHbBIM aHanm3 Tabnuu;
3anpocbl, COPTUPOBKK, BbIBOPKU. Kpome Toro, nonb3oBatesib NoslydaeT MOLUHbIA UHCTPYMEHT
No BM3yanu3aumn pesynbTaToB PacyeToB: MbE3OMETPUYECKME U TeMnepaTypHble rpaduku,
packpacka ceTh Nno pasfuyHbIM KpUTEpPUsIM, OTODpaKeHne CeMaHTMYeCKon MHdopMaumm no
obbekTam ceTu Ha KapTe. Bce pesynbTaTthbl pacHeToB MOXHO COXPaHUTbL B 3NIEKTPOHHOM Buae
Kak cTtpaHuuy html, akcnopTtupoBatb gaHHble B Microsoft Excel nnn pacnevartatb, cos3gas

oT4yeT.

13.1 TMbe3omerpuueckum rpacmk

OaOHMM U3 OCHOBHbIX MHCTPYMEHTOB aHanmsa pesynbTaTOB pacyeToB Ans TensoBblX
ceTen SBMsSieTCs Nbe3oMeTpuYecknin rpacuk. IToT rpadmk n3odpaxaeT NUMHUN N3MEHEHNS
AaBIEHNA B y3nax ceTu no BbiGpaHHOMY MapLUpyTy, Hanpumep, OT UCTOYHUKA 4O OOHOro u3
notpebutenen.

—[MocTpoeHne nbe3omeTpudeckoro rpaduka.

—CoxpaHeHune Nbe3oMeTpuyeckoro rpaduka.

—CoxpaHeHune nbe3omeTpuyeckoro rpadumka B Microsoft Word n Excel.

—CoBMeLLeHNE Nbe30METPUYECKMX rPachunKoB.

—Co3gaHue HoBOro WwabnoHa Nbe3oMeTPUYECKoro rpaduka.
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13.1.1 MocTpoeHne nbesomeTpru4ecKoro rpadumka

MapLupyT CTpOUTCS aBTOMaTU4ECKU, AOCTATOYHO YKa3aTb ero HayarbHbIA 1 KOHEYHbIN
y3nbl. Ecnn nyter oT ogHoro ysna 4O APYroro MOXeT ObiTb HEeCKOSbko, TO [0CTaTOYHO

YKazdaTtb pAan npoMexXyTo4HbIX Y3riOB. [ns Toro YTOObI NOCTPOUTb I'Ibe3OMeTpI/I‘-IeCKI/IIZ rpacble

HY>KHO:
H- -

2.MNMoggsectn KypCOp MbIlLUKX K Ha4YalribHOMY Y351y U HaXaTb JiIeBYH KrlaBully MbILLN,

1.HaxaTb Ha naHenu HaBuraumm kHonky NMouck nyTm

nocre 4ero Ha BbibpaHHOM y3ne OyaeT yCTaHOBMEH KpacHbIN hnaok (a).

' 1 B
e

PucyHok 13.1 - MNoarotoBKa K NOCTPOEHMIO Nbe30MeTpUYecKoro rpaduka

3I'Ip|/| CyleCTBOBaHMN HECKOJIbKMX MapLipyToB OO0 KOHEYHOro ya3iia YCTaHOBUTb

donaxkm Ha NPOMEXYTOYHbIX y3nax ceTu (b).

m - ;:—

PucyHok 13.2 - loarotoBKa K NOCTPOEHUIO Nbe30MeTpUYecKoro rpacduka

4.MonBecTn Kypcop K KOHEYHOMY Y3Mny M YCTaHOBUTbL (prakok ABOMHbLIM HaxaTuem
NEeBOW KNaBuULLIM MbILLKW, B pe3ynbTaTe Ha KOHEYHOM y3rne GyaeT ycTaHOBMeH naxok, a

BblOpaHHbIN MapLIPYT AN NOCTPOeHUsi rpadmka BbICBETUTCS! KpacHbIM LIBETOM (C).
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B 1
=

B

PucyHok 13.3 - MNoarotoBka K nOCTPOEHUIO Nbe30MeTPUUYeCcKoro rpadmka

5.HaxaTb kHorkKy Nbe3omeTpuyecknin rpapmk E| .

Ha nbe3omeTpunyeckom rpadmke otobpaxaroTcs:

—NVHUS OaBneHns B nogarowem TpybonpoBoae KpacHbIM LIBETOM;

—JMHNA OaBJIEHUA B O6paTHOM pr6OI'IpOBO,D,e CAHNM LIBETOM;,

—JIMHNA NOBEPXHOCTUN 3eMJTN KOPUYHEBLIM LIBETOM,

—JMMHNA CTaTUHECKOro Haropa FOJ'Iy6bIM MYHKTUPOM,

—JNMHNA OaBlieHUA BCKUMNMaAaHUA OpaHXXeBbiM LIBETOM.

MaHens
WHCTPYMEHTOB

lNeesoMeTpMecEUR rpadHs

wain = | [F) - o100 7] S [& [

[ [[cTamaspTHanl

OBGnacTb NUHeAHor

rpaduka

Y3en nuHedHore
rpahuka

an
A
0
B3
B0
5
a0
45
40
35
a0
25
20
15

Hanop, M

10 Gz, o7
5
U -
cf:ﬁ“‘”e”m‘ﬂ““e E TK2 TK-3 TKAS K19 TK-20 TK-33 TR,
MNnaHka WaMeHeHuA I'Iepememaemaﬂ nnaHka
quEgﬁ:::)ro paamepa ofnacTi Lﬂu::ﬂt?-mm W3aMeHeHWA pasMepa
33aronoBKa LWKanbHoro obnacTel WKanskHoro U
rpaduka rpaguka

rpaguka

NUHEeRHOro rpadukos

PucyHok 13.4 - OKHO nbe3omMeTpuyecKoro rpacduka
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MaHesb uHCMpPYMeHmMoe Nbe3oMempu4YecKko20 2paghuka:

-

" | - kHOMKa OBHOBNEHMS UNK nobasneHna rpadvka, onga Bbibopa HaxaTb n
B BbinaBLleM MeHI0 BbibpaTe OOGHOBUTbL ANSA NepecTpoeHns rpaduka nocrne N3aMeHeHus
nyTM WNU nocne M3MeHeHust napameTpoB, unu BbibpaTb [lobaBuTb Ans gobaBneHus
HOBOro rpadmka K CyLlecTBylOLEMY, NMpM 3TOM MNepBbli rpacduk Gyaet otobpaxaTtbes

3aT€HEeHHbIM LIBETOM.

o
- KHOrMKa pa3BopoTa Nbe3oMeTpnU4eCKoro rpachKa. MeHsoTca Mmectamm Havarno u

KoHeL, NyTu rpaduka.

|1IIIIIIEH: - -
==l - nameHeHne pasmepa rpadmka. [na sbibopa pasmepa HaxaTb n

Bbl6paTb Xenaembin pa3mMep B rnpoueHTax oT UICXOOHOro.

- KHOrKa Bbl60pa npuHTEpPAa M 3arycka rnevyatu nbe3oMeTpn4eckoro rpacbvn(a.

[&

Nbe30MeTPUYECKOro rpadpumka.

- KHOMKa npeaBapuTeribHoro rnpocMoTpa CTpaHulbl pacnedyaTtbiBaemMoro

by

- KHOMKa pefaktupoBaHUA MakeTa CTpaHuubl, USMeHEeHWE OpUueHTaunn JncTa,

M3MEeHEeHNA pa3mMepa nonemn CTpaHULbI.

4

- U3MeHeHue WwabnoHa rpaduka.

| (CTaHAAPTHaR] -
- OKHO BblOOpa lwabnoHa

-

Nbe30MEeTPUYECKOro rpacuka,nns Bblbopa HaxaTb M B BbiNaBLIEM MEHIO BbIOpaTb

TpebyeMblii LaGnoH (Mo YMOMYaHMIo UCNONb3YeTCsl CTaHAaPTHbIN LIAGIOoH).

- KHOMKa COXpaHeHNsi HOBOTO LLIABMOHa Nbe30MeTpUYEecKoro rpadmka.

g - KHOMKa yaareHus wabnoHa Nbe30METPUNYHECKOro rpachKa.

13.1.2 CoxpaHeHue Nbe3oMeTpru4ecKnx rpachmkon
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[na Toro 4To6bl kKakon NMMBO NbE3OMETPUYECKUIA rpachmK BCcerga MOXHO ObIfio OTKPbITh U
NPOCMOTPETb, rpacrKkm MOXHO COXpaHsiTb B channbl. [Ans coxpaHeHus rpadmnka Heobxoammo
nocrne mMoOCTPOEHNs1 MNbe3oMeTpuyeckoro rpadmka Haxatb Pann | CoxpaHutb Kak... K

coxpaHsieMoMy rpadonky MOXHO 406aBUTbL KOMMEHTapUI UK NpUMeYaHne, Ans aToro HaxaTb
dain | BapnaHTbl.

BapwaHTe! rpad4ka ﬂ

Mrewmreca BapHaHTEL TNo6aBuTh

Y namms

JAMETRHL,.

2EKPETE

A

PucyHok 13.5 - [iInanoroBoe OKHO COXpaHeHUsA KOMeHTapusi K rpadpmky

Haxatb kHonky [o6aBWTb..., MOSIBUTCA OKHO B KOTOpPOM OyaeT npensiokeHO BHECTU

KOMMEHTapuin K rpadomky.

x
Cospareno: 31.03.04 18:16: 26

Coxpanyn; Dimal

JaArETHM:

Mpraep. KorraerTapr. | ;I

El

Ok, I OrreHa I
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FOfIA (AKTYANU3ALIUA HA 2018 rOf). KHUTA 3. INEKTPOHHAA MOAENb CUCTEMbI TEMNMOCHABXEHUA. MPUNOXEHWE 1

PucyHok 13.6 - lnanoroBoe oKHO KOMMEeHTapusi K rpacdouky

lMocne BBOOa KOMMEHTapua HaXaTtb OK. CHoBa nosiBUTCSI OKHO BapnaHTOB Fpa(bMKOB.

HaxaTtb KHOMKY 3aKprTb OnAa OKOH4YaHuA BBOAA KOMMEHTapPUEB.

BapraHTbI rpadivia E

M a0 Mecs EapHaHT I NoeaerTe

Tpatwx or 31.03.08 181626

x]

MNpurep. KordreHT 3pHA. Hoandre

BAMETHM. ..

Jakpemt

PucyHok 13.7 - AnanoroBoe OKHO KOMMeHTapus K rpadouky

[Ons coxpaHeHusa rpaduka Cc npumevaHnamu HaxaTtb Pann | CoxpaHuTb Kak... ,

NoABUTCA criegytowiee gnarnoroBoe OKHO.

Nanka: Ia Fiszo j o B E-

AypHan

21X

M padina: IF'rirner_pzd j
=]

THn #aknz; ||'|baau:|me1'pwec:wa rpadHkm [F.pzc]

Cogpanume

OTHeHa
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 13.8 - lnanoroBoe okKHO coxpaHeHus rpadukos
B paHHOM oOkHe npegnaraetca BblbpaTb nanky M BBeCTM uMsa hanna ans
coxXpaHeHus nbe3omeTpuyeckoro rpaduka. lNocne 3aBeplieHVss BBoOAA UMeHW cbanna

HaxxaTb CoXpaHuTb.

13.1.3 CoxpaHeHue nbe3omeTpuyeckux rpacdmkonB B Microsoft Word u Excel

[na nepeHoca rpaduka B Microsoft Word unu Excel Heobxogumo B ntobom mecte
Nb€30METPUYECKOro rpadmka HaxaTb MpaBylo KMasuLLy MbILW, MOCME Yero B BbiMaBLUEM

MeHIo BblbpaTb Bblaenutsb Bee.

Sk
Sain -+ | [2] v o |00 x| & [& L] b2 =l g
100 ;I
=]
=)
Rl
= m
=
= a0
% 40
30
=n {4l minf=ts =)
@ W/}W Beiaenus ece
¢ EHa » LI
HarmeHOE aHHE yana TE-3 TH-18& TE-19 Tk-21 Tk-22 MacwTah, .. TiL &
Me0gesyeckss EEICOTE, i 12 1 1 12 13 C'i el
EOACTES
Harap & obparHam 537 6461 2557 25609 | 2584 —Immr—=rmor— 27
TRpYGONpOEOLe, W
PCNOnE Fe s I HSMap, m T:ATS  VROA2 O TIERA 70549 GAGS 66003 B2 161 £l
ALNHS YYACTHS | MW 1083 18 .05 16.23 236 G119 &0 Gd 1516
AMEMETE YHaGTRS, M 0125 01 0.0z .03 oor o.or 0.0s
ISR GEIERE) B AR 0473 D574 0BE1 077 2&E 285 0185
TRYEONpOBOLE, M _I I _ILI
] 3

PucyHok 13.9 - BbiBegeHue rpaduka

B pesynbtate Becb rpadmk BbiaenuTca pamkon. [danee, B nobom mecTe rpaduka

HaXaTb Ha MNMpaBylo KiiaBnLly MbILLW U B BbllMaBLLIEM MEHIO HaXaTb KOI'II/IpOBaTb.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Pain | [F] ~ & [100% ~|| S By [ b

KanvpoBaTe
20 Bbld 2NHTE BCe /
10 il
% Bua 4
o -
MacTat...
He e HO B HME Y3N3 TE-3 TE48 TK19 Tk — | TK24
Menges-ecka BRICoTa, M 12 1 11 12 CEOACTES 15 2

Hanop & ofpaTtHom

25 57 25 481 28 5T 25 EEQ 25 &1 2E.E24 2T B23 X
TRy GoNpoEonE, W

Facnons rae el HEnop, m F2afa JR0Z M3 70549 BAGS BEO0S  BZAB1 B
T MaHE YIRCTRS, I 1083 19.05 1623 23K 61.19 50.64 1316
T HEMETE YUSC TS, M 0125 o1 0.0s nos onr o.ar 0.0s

Mo TEpW HaNORa & MOGEI0 WS

0473 057 0 661 0T 20a7 263 0165
TRy DoMpoECRE, 1

I

PucyHok 13.10 - KonnpoBaHue rpacduka

OtkpbiTb Word mnu Excel, yctaHOBUTb KypcOop B HEOOXOAMMOM MeCTe AOKYMEHTa,
HaXxaTb MPaBYy KNaBWLLy MbIM M B BbiNaBlIEM MEHK HaxaTb BctaBuTb. Takke nmeetcs
BO3MOXXHOCTb BCTaBUTL LLKAsIbHYIO YacTb Nbe30MeTpUYeckoro rpacmka B Tabnuuy Excel, ans
3TOro Bblgensem obnactb Tabnuupbl rpadmka, KOTOPYH HEOBXOOUMO MEPEHECTU, HaXaB Ha
NEeByl0 KMaBuWy MbilW, W, yOepxuBas ee, pacTarMBaeM o0nacTtb KoOnMMpoBaHWUst 00

HeobXoaMMbIX pa3mepoB.

q:ann-|-c::ulmu% "“@@.Qﬂﬂl =] g
100 :|
a0
30
T
2 60
g sp
=
£ 40
30
20 2
10 1
0 [
HammeHoEaHME y3na Th-3 TE-15 TK-19 TK-21 Th-22 TH-23 TE-24 T = 226
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032

FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 13.11 - BbigeneHue obnactm

Ha BblaeneHHon obnactu Tabnuupbl HaXaTb npaByko KnasBully MbIlLA U B BbilNaBLUEM

MEeHIO HaXaTb KOI'II/IpOBaTb.

MbE30HMETPHYECKHA I padii

dain | [ » oo [100% =] S [ (25| BE | @
100 ﬂ
90
a0
70
= &0
{3
% 50
T W
30
" T
10 7 I
o [
HawreHo 6 aHwe yana TE-3 TE-18& TE-19 Tk-21 Tk-22 Th-23 TE-24 T &
Me0EsMYECKsd EEICOTS, M 12 1 12 13 14 15 2
Hanop B ObpaTHOM 2537 25451 2557 25500 25.001 peemmmmmooo D
Tpdonpoeoge, m FOnMpoESTE I
PacnanaragkLi Hanop, m 72575 72002 71329 0549 6968 pugenuTepte  |©
JNUHE Y URCTES, M 10.83 1903 16 23 il 61.19
JMaMETR yHacTHE, b 0125 0.08 0.08 onr Bia e
n Macwrat. ..
STERH HATIBRA b MaAa LEm 0473 D574 0BB  DTIT 2867 =
ThaWNNOnOrRNI~A kA ﬂ CBDﬁCTBa g

PucyHok 13.12 - KonupoBaHue BbiaeneHHon obnactm

OTtkpbITb Microsoft Excel, ycTaHOBUTb Kypcop B HeOOXOOAMMOM MecTe AOKYMEeHTa,

Ha)XXaTb NpaBylo KnaBuLLy MbILLA 1 B BblNaBLLUEM MEHIO HaXXaTb BcraButb.

1314
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

I'IbesomeTpmquKme I'pa(*)l/IKVI MOXHO coBMeLWaTb, AOJid 3TOro nocrne noCcTpoeHnA

v 4 [
nepBoro rpanMKa OTMETUTb HOBbIN MYTb NOCTPOEHNA N HaXaTb Ha J KHOMKA _|_|,

:c::-|1m°f.:_

OGHOEHTh

BbiNaBLUEM MeHI0 HaxaTb [lo6aBUTb :

Parin vl.vQ.'DllUUOfo Il@&3|¥| j@@

Hanop, M

HalteH0 B aHWE y3na Tk-10 TE-11 Tk-12 TK-9 HC-1 T s TR-13 TK-16 -
Meofesu4eckan BBICOTa, M 14 15 16 13 25 11 H 17

Harop & 0fpaTHom 26082 26383 26719 25392 42002 | 25544 | 42526  46.056
TpYBONPOBOLE, M

PaCNONaraEmMBIE HANoP, b 69561 68385 67076 72413 93007 7211 49021 35737
InHa yuacTka, b 2491 3667 3265 1232 7254 8993 536 =

PucyHok 13.13 - CoBMeLLeHne Nbe30MeTPUYeCKUX rpacpmkon

Ha npuBegeHHOM BbIle PUCYHKE BMAHO, YTO MEpBbIA rpadmk npopucoBaH Gonee

TYCKMbIM LBETOM, @ BTOPOW rpacpmk 6onee spkum.
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

Takke MOXHO COBMellaTb TOSMbKO 4TO I'lOCTpOGHHbIIZ n COXpaHeHHbIVI paHee

rpacomkn. [ns 3TO0ro B OKHE MNbe3oMeTpudeckoro rpaduka Haxatb Pavn | OTKpbITb...

| P alin -r|"':

CITR pLITL. ..

CO¥paHHTE. ..

ICOXpaHMTE KAk, ..

BapwaHThl. ..

KOHDHrYPairm. ..
, NOSIBUTCS crneaytoliee AnanoroBoe OKHO.

1
Hanka: Ia Piezo j = ﬂ{ B

Hrag parina IF'limer.pzc: j Orepers I
THn painoe: I MEe&30METPHISCKHE TPadHEM [~ pas) j Orviema |
o

PucyHok 13.14 - OKHO OoTKpbITUSI rpadhmka

Hantm Ha pgucke ann CoXpaHEHHOro paHee MNbe3oMeTPUYECKOro rpaduka,
YCTAHOBUTb Ha HEM KypcCOp MbIWK N HaxaTb OTKPbITb, MOCNE Yero Ha aKpaHe NOSBUTCH

COXpaHeHHbIN paHee rpaduk, NPOPUCOBaHHbLIN TYCKIbIM LBeTOoM. [lanee ykasaTtb MyTb
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

- -
HOBOrO rpacpmka 1 HaxaTb Ha J KHOMKM 4L| B BbiNaBLleM MeHI0 HaxaTb [Jo6aBuTb

- D | 100% |
OOHOEHTE |
. CoxpaHeHHbIN rpaduk 1 HOBbIV rpaduk 6yayT COBMELLEHDI.
13.1.5 Co3aaHue HOBOro LWabroHa Nbe3oMeTpu4eckoro rpacdmka

Hwke nokasaH BuA CTaHOAPTHOIO MbE30OMETPUYECKOro rpadmka WMCMoMb3yoLEero no

YMOJT4aHMIO CTaHOAPTHbIN LabIoH.

Mk &30ME TPHYSCKHH Fp adidk I -
Pain T | - o I 100 % '” & [a L | gI(CTaHﬂ.aDTHaH) j e i
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aon
i
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=
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o W/}
10 il
g =
H&HMEHDEAHME 3NS5 TR-3 TE-13 TE-19 TE-21 TE-22 Tk-23 Tk-24 Thy =
FEnLEsM1eCkas BRICOTE, 12 " i 12 13 14 15 20
Hanop & oopaTHOM 25479 25589  ISEFE 25797 26040 267E TR FL
TEyBonpo sone, m
FaCnona rsemeli Hanop, 1 71345 TOT35  TOA03 69333 G8453  6G4TSS  60A34 BOF
T MAHS yUacTES, M 10.93 19.08 16.23 238 B1.19 BlEL 1516
DuameTh weac TES, i n12a IR 0.08 0.08 ooy norv n0a
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PucyHok 13.15 - Nbe3omeTpuyeckui rpacmk
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

1.0ns cosgaHua HoBOro LwabnoHa yCTaHOBWUTbL Kypcop B OKHe Bblbopa wwabnoHa

I I'||:|Hr-1E|:|| |

rpadouka v 3agaTtb HOBoOe UMS LAGNoHa

&l

HaxaTb = Ong coxpaHeHust HOBOrO LLabroHa.

2.HaxaTb KHOMKy pepnakTopa LwwabnoHa EIM BbiGpaTb Crnol peaakTUpyemoro

Nbe30MeTpUYecKoro rpaduka.

BuibepuTe MCTOUHVH JaHHBIX }{|

Britepire cnoli, cTPMETYRS H AaHHEIE KOTOROr o GuauT
HCNONESOESHEI NP NOCT DOEHEMK rpad:urca.

I IHMRED TEMADEDH CETH O&=op. I

ak OThEHA |

PucyHok 13.16 - OkHO BbIGOpa Crnosi pegakTMpyemMoro nbe3oMeTpu4ecKkoro rpacumka

Mo ymonuyaHuio BbiOMpaeTcsi CNon, KOTOPbIA SBMSETCA aKTUBHbIM B 3arpy>XeHHOW

kapTe. [Nocne Bbibopa cnos HaxxaTb OK. NosBuTCcA AnanoroBoe OKHO.

rodmc-omms X
PoH 1 ceTka
=+ Ocu HaszeaHue rpapuka;
Kpusbie
[#-Av [e0aesHIecKan oTMETKS IanSUMETD”“ECKHﬁ rPadHK
[+- A Hanop & ofiparHonm Tpytor
[+ “v Hanop B nogatowem Tpyc: Bua:
[+~ Beicora 3aaHui mMacumat no x:
A MNotep Ha waribe Ha noa: (% fea macwraba [pasHOMEDHBIE OTCHETEI)
[H- A MNaTepu Ha waribe Ha obp: O DT S e Rty
Tat6auua
[+ = HaumeHosaHue yzna " coSmioaate macuras 1 I
[+ = lNeogesuyeckan BeIcaTa,
T mMacwrat noY:
[+ = Hanop & o6paTHoM TpYGoI
#-= Pacnonaraetbii Hanop, k ' nopupaTe sETOMAETUNECKM
B = Lna yaactra, m . " cofnoaaTe MacwTat i

[+

= NuameTp y4acTka. m

MoTepu Hanopa & Nnogaow
MaTepy Hanopa & 0GPaTHL (¢ 6park C KapTbl
CROpOCTE ABMKEHUA BOAE

CropocTb aMeHua soat ¥
»

LLanHe! yyacTros

+

M0

" 6pare W3 NonA I

2 H-F-H-6

| oK I OrMeHa I I“\LHMEHHTbI

4

PucyHok 13.17 - OkHO HacTponku rpadumka
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

B neson yacTtn AvanoroBoro okHa pacrornaraeTcsl JepeBO HacTpoeK, KOTopoe COCTOUT
n3 Tpex pasgenos: 1) MNpadwuk; 2) Kpueble; 3) Tabnumua.

1.Pa3sden papuk

YCTaHOBMB KypCcOp MbILKX Ha 3arofioBoK ['padmk, MOXXHO HACTpOUTb MacluTabupoBaHue
rpadmka: MacwtabupoBaTb BPYYHYHO WM aBToMatmdeckn no ocn X u Y. [lpu
MacwrabupoBaHum rpacmka BblOMpaeTcsa cnoco® onpegeneHns OnuHbl ydacTtka - Mo
MacwTaby ¢ KapTbl UK NO 3HAYEHUIO, 3anMcaHHOMY B nose 6a3bl aHHbIX MO yYacTkam ceTw.
Hwke nokasaH npumep rpadvka Ncnonb3yrLero aBTomaTmyeckmin nogbop macwrtada no ocu
Xxny.
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FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

PucyHok 13.18 - [be3omeTpuyeckum rpadmk

Mpun >xenaHuu 3agatb MacwTtab rpaduka BPyYHYH HEOBXOOMMO YCTaHOBWUTH TOUKY

HanpoTue cTpokn CobntogaTb MacluTab 1 B OKOLLIKE CripaBa BBECTU C KraBuaTypbl Tpebyembiii

* lcofnmanare MacwTad 1: |1 ooo
MaCLLIT66 , MOCIe 4Yero HaXxaTb anMeHI/ITb.

YcraHosuB KypCop Ha noa3arosyioBoK ®oH n ceTka, MOXHO 3agaTtb napamMmeTpbl

oTobpaxkeHus boHa 1 ceTkn rpadmka.
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PucyHok 13.19 - OkHo HacTpouku rpacuka Pazaen Mpacumk

4

YcraHoBuB KypCop MbIilUM Ha nNoA3arosioBOK Ocn, MOXHO W3MEHUTb napamMmeTpbl

oTobpaxkeHus ocen X n'Y.

Fpadmi - HoBbiA ] _)g
Fpagux ]
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= (i ~Ocb X

Kpusbie [~ OroSpasare AMHUAIO 0CH Ka rpaduke
Cﬂ v remea”qecKaﬂ OTMETKA

g Henop e oGpamion ypudl UEET: m TOAWMHE Ha 3KPaHe: m
[#- v Hanop B nogaiowem Tpyt

[+ v Beicora 3aaHWH TOMUUHE NPU NEYSTH: |U41 MM E‘
[#-Av MoTepu Ha waite Ha noad

[#- v MNorepu Ha waiite Ha 0Op: Oy

Tatauua

[+ = HaumeHosaHue ysna [~ OvoSpamaTe AMHWIC 0CH Ha rpadike

[+ = [eonesHyeckan BeICoTa, t

[+ = Hanop & ofpatHon TpYGol uEeT: m TOAWMHE Ha 3KpaHE: m
[+ = Pacnonaraembiéi Hanop, b

¥ = INnuHa yuacTka, m TOAWUHE NPU NBYETU: |U.1 M 5:

b
|

F [ [ [
1T

= [IUaMETp YyacTka, M e 233
[MaTepy HaNoPa & NOASHU
[oTepy Hanopa & 06PaTHI
CropocTe ABWKEHWA BOAE
CKODDCTb ABU¥EHIUE Boar ¥




OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

PucyHok 13.20 - OkHO HacTponku rpadmka

Mpn Haxatum

Ha CUMMBON

«+» cneBa oOT

noas3arofyioBka pacKpbiBaOTCA

[ONOSHUTENbHbIE MYyHKTbl HACTpPOeK. YCTaHOBMB Kypcop Ha cTpoky Ocb X, MOXHO

HacTpouUTb NapameTpbl

oTobpaxeHus ocu

rpadovka, Takue Kak:

CTUilb  JTMHUN

oTobOpaxatoLlen ocb, KONMMYECTBO U BHELLHWUIA BUA OENEHUA OCU, BHELLHWIA BUA 3arorioBka

LWKanbl. AHaNoOrn4YHble HaCTpOVIKM npousBoaAaTca onsg ocu Y.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 13.21 - OkHO HacTponku rpadmka

I'Ip|/| HaXXaTunh Ha CUMMBOJT T[UJIHOCa CJieBa OT noAd3arosyioBka pacKpbliBakOTCA

AONOJTHUTESIbHbIE NMYHKTbl HACTPOEK. npl/l YCTaHOBKE KypCOpa Ha noa3arosyioBoOK MHTepBaJ'I

MOXHO HaCTpOUTb WHTEpBAallbl 3Ha4YeHUn ocen u pPa3MEepPHOCTb LWIKaslbl.

WHTepBan

3Ha4YeHMM no ocu X Henb3ss M3MEHUTb Npu BbiOpaHHOM pexume ©0e3 MmacwTaba

(paBHOMEpPHbLIE OTCYETHI) B pasgene Mpadumk.
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Tabauua
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PucyHok 13.22 - OKHO HacTponku rpadmka

Mpun BbIGOpPe nopgaaronoBka WHTepsan gna ocn Y B pasgene [JononHUTENbHO MOXHO

BKIMIOUNTB\OTKIMIO unTb pyHKUMio Bceraa oTobpaxaTb HOMb B Auanas3oH LWwkanbl. [lpu

yOpaHHOI ranoyke Homnb OToGpaXaTbCs He OyaeT, NPy 3TOM MUHMMArbHOE 3HaYeHWe LLKanbl

Y Gyget nogobpaHo aBTomaTudecku. [daHHasi dpyHKUMs yaobHa npy GOnbLUMX 3HAYEHUSIX

reoge3nyecknx OTMETOK. pr‘-IHyI-O HaCTpOUTb MaKkCumalibHble U MWUHUMaribHbl€ 3Ha4YeHUA

LLKanbl MOXHO B pasgene HTepsarn 3HayeHun.
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

PucyHok 13.23 - OKHO HacTpounku rpaduka

Mpwn ycTaHoBKe Kypcopa Ha 3aronoBok KpuBble MOXHO BblbpaTb cocTaB 0ToOpaXkaeMbixX
KPMBbIX Ha nNbe3omeTpuyeckoM rpadmke. [py XenmaHuM CKpbITb Kakyto NGO  KpuByHO

HeobxoaMmo yopaTb ranoyky crieBa OT HaMMEHOBaHWS TpebyeMol KPUBOIA.

Ipadyk - HoBbIA - x|

Ty H
PoH U ceTKE
O Mokaseisars: € Kpuewie ( Crpoky 707 s I

| B | Hassarme S =5
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= [nuHa yyacTka, M

= [WaMeTp Y4acTka, M
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CropocTe ABW#EHUA BOAE

CropocTe geueHua sogt Y,
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PucyHok 13.24 - OKHO HacTpounku rpaduka

Z

Mpn ycTaHOBKe Kypcopa Ha NOA3arofioBOK C HaMMeHOBaHWMEM KPWBOW, Hanpumep

Hanop B o6paTHoM TpyBonpoBoae, MOXHO OTpeaakTMpoBaTb BUA U Ha3BaHUE KPUBOW.

rpadur - Hosbii =3 x|

Mpadux JEI [ Hanop e obpathosm 1pyionposoge
<9 oH 1 ceTka

Dew Hazsanme:

Kpuebie
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Bug;
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= MMaTepH HaNopa B NoL30L



OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

PucyHok 13.25 - OKHO HacCTPOWKuU

Mpwn ycTaHOBKe Kypcopa Ha noasaronoBok O6bekTbl MOXHO BbiOpaTb 06BHEKTLI CeTw,

Ansi KOTOpbIX ByayT oToOpaKaTbCs TOUKN KPUBOW.

rpadwmk - Hoebik P x|
Mpapux PNl O6nekini - Hanop B 0BpatHom 1pyDonposoge
- PoH W ceTka
& Oeu (02T A (Ece CHMEDNGHBIE] HofiamTe. . I
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=1+ Hanop B ofpatHomM Tpyaol LT (ID=8) Hﬁmeﬂmb...l
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.

PucyHok 13.26 - OkHO HacTpouku rpadmka Pasaen KpuBblie

Mpu ycTaHoBKe Kypcopa Ha noasaronoBok CTumnb BHELWWHWA B4 BbIOpaHHOW KPUBOMW.
MOXHO HacTpouTb UBET, TOMLWMHY KPMBOW, a Takke OTODpaXeHue y3roB KpuBow. [ns
OTOOpaxeHMs y3noB HeobxoaMMo ycTaHoBUTL ranoyky OTobpaxaTtb y3nbl, 3agatb opmy
y3ra, HaxaB Ha - B OKOLWIKe dhopMa 1 BbiOpaB BMA CMMBOSIA KOTOPbIM ByayT oTobGpaxaTtbes

y3nbl. CnpaBa B OKOLLIKE Pasmep MOXHO 3a4aTb BEJTMHUNHY Bbl6paHHOF0 cnMBOIa.

rpadwmi - HoBbrA * — x| .
Mpapux ﬁ Crunb - Hanop B nogaowes rpybonpoBoae
- TOH W CeTRA
Ocu BapuanT: TeAHIAM;
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- Hanop e ofpathom Tpybo e TOMLWHE HA FKPAHE; |3 nk.c 3:
- Hanop e noatow et Tpyd
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

PucyHok 13.27 - OKHO HacTponku rpadmka

Hwke Ha pucyHke BMOHO pe3yrbTaT BKMOYeHHoro napametpa OTtobpaxaTtb yanbl Ha

KpmBon Hanop B nogatoLem Tpybonposoge.

Pain | [7) &= [100% ]| S [& (3 | B [panen
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&0
70
= 0
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PucyHok 13.28 - Nbe3omeTpuyeckui rpacmk

B pasgene LUTpuxoBka MOXHO yka3aTb 06riacTb M BHELLHUIA BUA LUTPUXOBKM, ANt 3TOMO

BblIOpaTh TMN LUTPUXOBKK: @) HeT; 6) 4o ocu X; B) 4O OPYrON KPUBOW; I) HA 3a4aHHYHO LLUMPUHY.
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032

FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

Mpu BblibOpe TWNa Ha 3afaHHY LUMPUHY HIDKE HeoGXOoOMMO YyKasaTb B MM  LUMPUHY

LUTPUXOBKM, a Npu Bbibope Tuna 4o ApYron KpuBon HEOBXOAUMO yKasaTb KPpMBYHO 4O KOTOPOM

OyoeT oCyLIecTBNSATbCS LUTPUXOBKA. B okolike LBET MOXHO BblbpaTb LIBET LUTPUXOBKU, B

OKOLLUKe CTUIb Bbl6paTb TUN LUTPUXOBKWN.

Ipaduk - HoBbIA N x|

Tpaduk S| Crunb - Hanop B noaaiomem 1pydonpoBoae

“PoH U ceTka
- Ocu Bapuatr: TTHHUM;
Bpuste o~ yeer: [~ crune: | ~]
-~V [e0QesHyeckan oTMeTKa @
B-~v Hanop & ofparHom TpySol Nvarsim TONWMHE HE 3KpEHE: |3 nKc 3:
[=- v Hanop & noaamwem Tpyt:

DEra TOAWMHE NPH NEYETH: m
v

&1 Haarseu [V orofpaxars ysabl
- Av BblcoTa saaHuit Dopma; I P vI pasmep: |2,5 MM 3:
-4 MNorepu Ha waiite Ha noa¢
[#- *v MNorepu Ha waiite Ha o6p: Wivpieosca
Tatnauua
# = HaumeHoBaHue yzna = ugeT: l— he l e |[7777 774 ~
£3] = le0A85HIECKAA BLICOTA, t user2: I-m
- = Hanop & ofiparHom TpyGol
[#-= Pacnonaraemeiit Hanop. b

a

[+ = [aunHa yyactea, M
[+ = [OuamMeTp y4acTka, M

= [lNoTepu Hanopa & nogatou Y
ol 1 3

Tdn: lﬂo ApYroii KPWUBo _'_]
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OtMeHa I [IprveHrTe

Z

PucyHok 13.29 - OkHO HacTponku rpadmka

Hwke Ha pucyHke MOXHO YyBUAETb pes3ynbTaT LUTPUXOBKM OT KpuBoM Hanop B

nogatowem TpybonpoBoae 4o Kpmeon Hanop B obpaTHOM Tpybonposoae.
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PucyHok 13.30 - Nbe3omeTpuyeckuit rpacmk
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032

FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Mpwn ycTaHOBKE Kypcopa Ha MoA3aronioBok Hagnvcu MOXHO BKMOYUMTL M HACTPOUTb

oTobpakeHWe HaanNucel Ha Nbe3oMeTPUYECcKoM rpadmke. B cTpoke BapuaHT BblIGUpaeTcs Tvn

Hagnucw: a) HeT Hagnucen; 6) npocTble BupkK; B) BUpkn ¢ TeHblo. B cTpoke uBeT hoHa n uBeT

paMKN HaXkaTueM Ha BblbupaeTcs LBeT hoHa 1 pamku Hagnucu. B okHe HakmoH BbibMpaeTcs

opueHTauna Haanmcn OTHOCUTESTbHO TOYKKU Ha rpachKe: nmbo YKa3bIBETCA MbILLKOW B OKHE

obpasua cnpaBa, NGO C KnaBMaTypbl BBOAUTCA Ha CKOMbKO TPadycoB HeoGxoaumo

NnoBEpPHYTb HAAMUCb.

Ipadux I
PoH U ceTka

+ Ocu BapHaHT:

Kpushie

#- A Meonesuieckan OTMETKE UBET dOHa:

+ Av Hanop B ofipatHom TpyGol
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Crine Hak.AoH:
@

+ Av BoicoTa agaHui

¥ Av Morepu Ha walite Ha Nog:

[# v MNoTepy Ha waiite Ha oop:

Tabauua
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= [eoaesuyeckan BoICOTA, T

4 Hanop & ofpatrom Tpydol

[+ = Pacnonaraemelit Hanop, b

+ = J1NWH3 Yy4acTka, M

#- = JHaMeTp y4acTka, M

[#- = [orepu Hanopa & noaatou Y.

R »

Ipaduk - HosbiA ]

Iﬁupm C TEHEI

C 18

v Hanop & nogaiowem Tpyt UBET paMKu: I_ v

[-45 =] rpanycos

PucyHok 13.31 - OkHO HacTpouku rpacdmka Pazaen KpuBbie

o]

Ha puvcyHke HWwke MOXHO yBUAETb pe3ynbTaT BKIOYEHMSI pexmMma  OTODpaKeHus

Hagnucen Ha rpadwmke. Ha rpadmk Obinv BbIHECEHBI 3HAYEHUS1 Harnopa B MNo4atoLLEM

TpybonpoBoae B Y3MOBbIX TOYKaX CETU.
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032
FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

MbesomeTpraecknd rpad
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YcTaHoBMB Kypcop Ha noasarofnoBok Lpudr,

PucyHok 13.32 - [be3omeTpuyeckum rpadmk

WpudTa BbIBOAUMbIX Ha rpadovk Hagnmcen.
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PucyHok 13.33 - OkHO HacTpoWku rpadomka Paspen Kpusbie
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OBOCHOBbIBAIOLLVE MATEPWAIbI K CXEME TEMNOCHABXEHWA FOPOLIA NEPECABIISA - 3ANIECCKOrO IPOCITABCKO OBJIACTW HA MEPUOQ, 10 2032

FOOA (AKTYANU3ALIMA HA 2018 FOfl). KHUTA 3. SNEKTPOHHAA MOENb CUCTEMbI TENNOCHABXEHUA. NPUNOXEHKE 1

Mpu ycTaHOBKE Kypcopa Ha 3arofoBok Tabnuua MOXHO BbiGpaTb cocTaB

OTOOpaXaeMbiX 3HAYEHWUI B LLKANbHOM YacTK Nbe30MEeTPUYECKoro rpadpuka. Npu xenaHmm

CKpbITb Kakoe nnbo 3HayeHue HeobxoomMmo y6paTb raqioyky crnesa OT HammMmeHOoBaHUA

TpebyeMoro 3HayeHus.
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= Pacnonaraemelid Hanop, M

= [auHa yyactka, M

= [uaMeTp y4acTka, M

= [lorepu Hanopa 6 Nodatwem TPYGoNpOBoA. ..
= [loTepu Hanopa B 00pATHOM TPYGONPOBOaE. ..
= CropocTb ABHAKEHUA BOALI B NOA.TP-AE, MAC
= CkopoCTe ABMKEHUA BOabl B 00p.TP-AE. MAT
= YpenbHele AUHERHEIE NoTepu & TC, MMM
= YpenbHole aunedinbie notepd & OC. mMmim
= Pacwog B nogaowen Tpydonposoge, T/y

= Pacroa 6 o6parHom TpyGonposoae, T4

| 0K I Ormena [1pumeRUTE

PucyHok 13.34 - OkHO HacTpowku rpadmka Pasaen Tabnuua

i

Mpu ycTaHOBKe Kypcopa Ha noa3arofioBOK C HavMEeHOBaHMEM KPWBOW, Hanpumep

HanmeHoBaHune y3na, MOXHO OoTpeaakTnpoBaTb BUA U Ha3BaHWE BbIBOOAUMbIX 3Ha4YeHUn B

LWKanbHOM YacTu rpaduka.
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FOfIA (AKTYANU3ALIUA HA 2018 rOf). KHUTA 3. INEKTPOHHAA MOAENb CUCTEMbI TEMNMOCHABXEHUA. MPUNOXEHWE 1

Ipadwk - HoBbiA __

[+ Diu
Kpusme
[ A [E0083MYECKaR OTMETKE
=)~ Hanop & o6paTHamM Tpusal
L
=~ CTune
= Haarmicu
i - Wpniepr
-~ Hanop & nogawmi er TRyt

[+ Beicora saaHHA
[F- A Torepd Ha wante Ha nog:
H-A MoTepd Ha waiite Ha ofip:
Tatnuua

--g HaumeHoEaHHE =ns

[e0nesqyeckan BeICoTS, |

Pacnonaraemedi nanap, ~
InuHa yuacTra, m
Huarmerp y4acTea, M
[NoTepy Hanopa B NOASKL

< | »

Hanop & obpatHor TEMG0E

MNarepq Hanopa & o6parH ™

HaseaHue:

|HEHMEHDEEHHE Yy=na

B

¥ Biauman

x|

Bl Hawenopamweyona

[ o 1]

OTreHa [ EHMEHHTE

&

PucyHok 13.35 - OkHO HacTpowku rpadumka Pasgen Tabnuua

Mpun ycTaHoBKe Kypcopa Ha noasaronioBok OGbEKTbI MOXHO BblOpaTh 06beKTbI ceTh, Anst

KOTOpbIX ByayT oToOpaxaTbCs 3Ha4YeHus nonen 6a3 AaHHbIX B LLKANbHOW YacTu rpadomka.

I'padmk - HoBbiA N 1

- Ocu
Kpusnbie
- ~v [eogesuyeckaa oTMeTKa

_-._l 0D bLEeKTbl - HauMeHoBaHue y3na

OffuekT:

Tpoccenqpyio i yzen

X

-~ Hanop & ofparHom Tpytor

: 3ageukka Ynanure I

OfuerTbl W
CTONHMK
- Crune HacocHan cTaHuma LI Msmeumb...l
[=- Hagnucu Ttk i .
W prcpr
-~ Hanop & noaaowem Tpyé: Ha rpaduke: Eles ,I
- BeicoTa 30aHui F — -
[+ Av MNorepu Ha waiite Ha noa: PR T i
; ¥= [field"Name";""H aumeHoBaHue yzna®) :]
[# v MNoTepu Ha waiite Ha obp: Y
Tatauua FpocTol
= = HaumMeHoBaHUe y3na OTCuET Ll
H _ —r\ y3= —:J
i % |
= Hanop & o6parHomM TpyGor
(= PacnonarasMeii Hanop, b AEOMHDM a
= [lauHa yyacTra, M STCHRT,
= LuareTp y4acTka, m = T1 guaeTpAnA aaHHbE | HeT =l
| OK I OrmeHa I [prMeHrTE ’
.
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PucyHok 13.36 - OkHo HacTpouku rpaduka Pazaen Ta6nuua

YctaHoBMB Kypcop Ha nopsarosioBok Lpudr,

MOXHO HacTpouUTb NapaMeTpbl

IJJpI/ICbTa BbIBOOANMbIX B Ta6n|/|uy 3HavyeHun. [laHHble napamMmeTpbl MOXHO U3MEHATb AJ1A

BCEX 3Ha4YeHU Tabnuupl.

- Ocu
KpusBnie
[+ ~v [eggezuyeckan oTMETKE
=~ Hanop e ofipaTHoM TpyGoi
OfeexTol
- Crunp
[=- Hagnucu
W puepr
v Hanop B noaaiowem Tpyé
Av Bricora saaHui
Av MoTepu Ha wakite Ha noaé
v MNoTepu Ha walite Ha o6p:

- |

#
3]
B+

[+

Tatnuna
- = HaumeHoeaHue y3na
OfberTol b

= [eoae3uyeckan BbICOTa, |
= Hanop e ofparHom Tpydor

=
[+ = Pacnonarasmeiid HAanop, b
H- = JmmHa yyactra, M
F-= [uameTp y4acTra, m >
4 »

x|
LUpuchr - HauMeHOBaHKE yana
W e Haueprarue: Paamep:
lArial |06bNHbuF| |8
Kypcue -

frial Black g

Arial Narrow [MonyxupHER 10
BalticaC MonyxupHeri Kypcue 1B
BankGothic Lt BT 12
BankGothic Md BT ~| Hatop: [kKupurnwa | |14 =]
ATpubyTel Ocdpazey

I~ nogyepkHYTEI
AaBbCe AaB6Aa

[ sa4eprAYTBIE

ueer | |

o]

Orieta | H:mm-emrn'

PucyHok 13.37 - OKHO HacTponku rpadmka

Pasgen Tabnuua. OTpegaktmpoBaB WAbNoOH Nbe30OMETPUYECKOro rpadmka, HaxaTb

|_|pI/IMeHI/ITb, ana npuMeHeHUA HOBbIX HaACTPOEK, fariee HaXXaTb OK ansa Bbixoga u3

penakTopa wabnoHa 1 HaxaTb

13.1.6

el

OnAa CoOXpaHeHUA N3MEHEHUI.

BbicTpasi HacTpoWKa Nbe3omMeTpuyeckoro rpaduka

BonbLUMHCTBO Hanbonee HEOOXOOAMMbIX HACTPOEK NMbE3OMETPUYECKOIO rpadmka MOXKHO

N3MEHUTb C MOMOLLIbIO KOHTEKCTHOrO MEHI0, AN 3TOro Hy)XHO B nobol obnactu rpaduka

HaXXaTb NpaBylo KraBULLY MbILLIA.
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BrelnendTe BEce

Buin, »
bl acwrad...

KpMERIE. ..

CeolicTEa

PucyHok 13.38 - KoHTekcTHOE MeHIo

Bbigenutb Bce - BbliaeneHue Bcen obnactv nbe3oMeTpuyeckoro rpaduka ans

konnposaHusa B Microsoft Word nnn Microsoft Excel.

BllenyTE Bre

v 3aTeHSTTE D HANDKEHIK

M acLTan. ..
v Tatnuua
FpUBLIE. . J
CEONCTEA
PucyHok 13.39 - KoHTekcTHOe MeHIo
BVIFI, -> 3aTeHATbL npu HanoXeHunun - npu coBMeLWweHnn HEeCKOJIbKUX

NbE30METPUYECKMX FPadMKOB MOXHO BblOpaTb, OyoeT Nv NOCTPOEHHbIM paHee rpadunk
3aTEHATbCS UMW HET.

Bua -> Tabnuua - C NOMOLWbBIO JaHHOW OMNUUM MOXHO BKMOYaTb M BbIKIOYATb
oTobpaxkeHne TabnuyHyto (Unu WkanbHy) obracTb rpaduka.

MacwTab... - HacTpoka MacwTtaba no ocaM rpadmka, a Takke BKIHOYEHWE U
OTKNIOYEHME OTODpaXXeHMs HyNeBON reoge3nyeckon OTMETKM Ha rpadomke.

KpuBble... - HacTpoika OTOOpaXeHust KPUBLIX B JIMHEMHON oGnactn n TabnuyHbIX

AaHHbIX B LWKaNbHOM YacTu rpachKa.
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13.2 Ortob6paxxeHue CeMaHTUYEeCKOM uHcpopmauumn no
ob6bexKkTam Ha KapTe

[nsa ynobctBa aHanu3a pesynbTaToB pacyeTa MOXHO BbIBOAUTL aTpUOYTUBHbLIE JAHHbIE
no obbektam Ha kKapTy. OQHOBPEMEHHO Ha KapTy MOXHO BbIBOAMTb HaAMMCKM MO BCEM
obbekTam, Npy TOM Ans KaXaoro Tuna obbekta MOXHO BbIBOAMTbL MO HECKONbKO BapuaHTOB
Hagnucen. [1ns Toro 4Tobbl co3aaTh HAAMMUCK HYXKHO:

1.BuizBatb amanor CosgaHue Hagnucen (ecnu OH euwle He Bbi3BaH). [nsa Bbi3oBa

BblbepuTe NyHKT MeHio KapTta|OTobpaxeHue gaHHbIx|Co3gaHne Haanucen.

x|
Ll e——
Bapuanxt Hagnmceit [
Tun offbexra |
— DpueHraLua - CTHAL BUpKU
- . ) 99 &
= Baens vy I iera BeiHocHan akHua
g il
HaknoH I 0 rpag C-cc Tun 6upKU

Cagswr I 0™ | [ rpag UBer nvHui

™ Macwras 1:1 User sanueku I v[ M’
™| (Grotpenarsans KopoTRHmAMHUY MpospauHocTe ﬁ 2 Cnpasxa |
I™ | [lEpenmoart CUUECTEYOWME Hanmies . || KellWposaHWe AanHo!,
Basa panbix LI Janpoc I _‘J
Bce nona Monsa ana ebisoga

Mpeduke I Ueer I vI
s I—

ToyHocTe |0 =~ sHakos Illreneros

PucyHok 13.40 - luanoroBoe okHo LLlabnoH Haagnucen

2.3 Bbinagatowero cnucka Crnon BblbpaTb cnow, Ons KOToporo Bbl OygeTe

co3gaBaTtb HAAMUCK.
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3.B ctpoke BapwaHT Hagnucen BmecTo cnoBa <HoBbin> 3agatb HasBaHue Angd
co3gaBaeMblX Hagnucen.

4.113 Bbinagatowero cnucka Tun obbekTa BbibpaTh TN, ANs KOTOPOro Hago co3aaTtb
Hagnucn. lMocne BbiGopa Tuna B CTPOKy basa 3arpyauTtcs HasBaHWEe WUCMONb3yeMou
BblOpaHHbIM TUNoMm 6asbl JaHHbIX, a B pasgen Bce nona cnucok nonen OCHOBHOMO
3anpoca 6asbl.

5.Hagnncu moxHo cosgasaTtb No ntobomy 13 nmerowmxca B 6ase gaHHbIX 3anpocos.
Hy>xHbIN 3anpoc BbiGnpaeTcs 13 BbinagatoLero cnmcka 3anpoc. lNocne Boibopa 3anpoca B
pasgen Bce nons 3arpysuTcst CNMCOK nonen BbibpaHHOro 3anpoca.

6.Ha cnepgytowem 9aTane Hago Yyka3aTb KOHKpETHble Mons, KoTtopble OyayT

oTobpaxaTbcs B Hagnucwu. NMonga BelbupatoTcs u3 cnucka Bee nons. Onga Beibopa noboro

5 . >
Nonsi IeBOW KHOMKOW MbIlUW BblAenuUTe none v Haxmute kHonky _— | MNocne aToro nvs
BblOpaHHOro nons gobaensieTcs nocregHnUm B cnvcok Mons ans BbiBoga. Ecnn cnyyanHo
Obino [o6aBneHo HeHykHoe nore, TO ANs Toro 4ToObl ero nepemMecTuTb 06paTHO B

cnncok Bce nong, BblgenuTe ero ¢ NOMOLbIO N1EBOM KHOMKU MbIWN U HaXMUTE KHOMMKY

<

— ,D,J'IFI nepemMelleHnsa Bcex nonen n3 cnucka lNMons ans sbiBoaa MCI'IOJ'Ib3yI7ITe KHOIKY

&«

7.Npn HeO6XOANMMOCTN MOXHO 3afaTb npedmke, NocTuKe, WpndT, UBET WpUdTa,
npu3HaK nepeHoca Ans nonen, cnegylwmx 3a 9TUM Mnonem u ans umdposbixX nosen
TOYHOCTb (KONIMYECTBO BbIBOAUMbBIX 3HAKOB Nocse 3anaTton). [Ans aToro Hago ¢ NOMOLLbHO
NEeBOW KHOMKU MbILN YCTAaHOBUTb KYpCOp Ha OAHOM M3 nonewn B cnucke Nonsa ans sbiBoga
“ 3agaTb ANA HEro COOTBETCTBYOLME NapamMeTpbl.

8.B paspene OpwueHTauusa ykasbiBaeTcsa C€nocob pacnofnioxXeHus Haanuicu
oTHOcUTenbHO ObbekTa. B pepaktMpyeMoMm okowke HaknoH MOXHO 3agaTtb B rpagycax
yron ans Bcex Hagnucewn cnod. Ecnv obbekTbl CNos NiMHENHbIe (HanpuMmep y4acTku), To
oTMeTKa onuumn BOoonb NUHUKM ykaxeT Ha TO, YTO Haanucb ByaeT BbIBOOUTCS NOg TEM Xe
YrroM, YTO U CaM NMHENHbIN 06bekT. [nsg nonunMHun Hagnucek 6yaeT BbIBOAUMTLCSA BOAOMb
camMoro OJSIMHHOro oTpeska fmoMaHoW. B aTom criyvyae 3HayeHue yrna u3 okowka HaknoH
B6yneT urHopupoBatbes. Onumna ABTO Takke UCMONb3yeTcs AN NMMHEeNHbIX 0ObEKTOB, Npu
YKa3aHUM SaHHOW Onuuu, B TOM Clyyae ecnv NUHENHbIM O06bekT He ByaeT MOMHOCTbIO

NMoMeLlaTbCs Ha 9KpaHe, Hagnucb OyaeT oTobpaxaTbCs Bceraa B LEHTpe BUOWMOMN
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obnacTtn nuHenHoro obbekTa. Takxe MOXHO 3aA4aTb MONOXEeHNe Haanucem OTHOCUTENBHO
006BHEKTOB Ha kapTe (BbiLe-HMKe- cnpaBa-cresa-no LeHTpy). B okHe CoBur MOXHO 3aaaTtb
Ha CKOMbKO MeTpoB OyaeT cABvMHYTa paMka OTHOCUTENbHO OOBbEKTa W HanpaBrieHue
casura (B rpagycax).

Onuma MacwTtab 1:1 nos3sBonsieT YyCTaHOBUTb MacwTab KapTbl C KOTOPOro
co3gaBaeMble Hagnucn ByayT ymeHbwaTbes. Onums Omobpaxkame O KOPOMKUX SIUHUU
yCTaHaBnMBaeTCs B TOM Criyyae, ecrnm HeobxoaumMo BbIBOAMTb HAAMUCb HE3aBUCMMO OT
ANUHbI 00bekTa, K KOTOPOMY 3Ta HagNUCb OTHOCUTCA. JTa ONUUA CTAHOBUTCS LOCTYMNHOM
TOMbBKO A9 JIMHENHbIX OOBHEKTOB.

9.B pasgene Ctunb Gupkn 3agante CTUMb BbIHOCHOW NMUHUWM M BMPKK ANa BbiBOAA

Hagnucen. I'Iapameprl BbI6MpalOTCFI M3 BblMagarwowmnx CrnNCKOB, KOTOPble OTKPbIBAKOTCA

-
HaXaTnemMm Ha KHOIKY (napameTp npo3pa4vyHOCTb UCNONb3YyEeTCA TOJIbKO OJ1A PaMKU U

pPaMKu C TEHbIO).

CoxpanmTE...

10.HaxxmuTe KHOMKY , Tocne HaaTusi NPOU3oMAeT CoXpaHeHue

CO3[aHHOW HaAMUCKU N CTaHeT akTMBHOM ONUMsi, pacnonoXeHHasi npaBee CTPokn BapuaHT
Hagnuncen. [lpu ycTaHOBKE [aHHOW OMuMM NPOM3ONAET NOAKNIYEHUE CO34aHHbIX
Haanucen K crnoto.

lMpumeyaHue: Ecnu eam Hado co30amb euwje 0OUH sapuaHm Haodnucel 07151 Mo20 Xe
muna obbekma, mo u3 ebinadarouw,e2o criucka BapuaHm Hadnuceld ebibepume <Hoebil>,
8 mecmo crioea <HoenbIl> seedume HO80E Ha3gaHue u 3adalime makum e obpas3oM, Kak

u O npeobIOyweao sapuaHma ece ocmaribHble rnapamempsi.
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Co3ganve HagnuceH i i 5]
Cnoi lﬂpwmep TENNOEOA CETA LI
e
BlapuanT Haanicedt (Bapuat Haaniceit ana norpeduT eneit x|V Hreo =X M
Qor=Xxx I Kan.
Tun offbekra |(lorpefimens |
— DpueHralua — CTHfb BUpKU Clie
: ; 8- @) & LorpaHTe
r Baans AHulY r SETO H‘- BeiHOCHAEA AHHUA IFIDOCTB'H :J
& g =
1 [& Orkpomb
HaknoH 0 rpag (L = ¢ | | Tun6upku IpaMKa j
Casvr | Om | 0O rpaa BeT aanui |_ 'I X Yaanme
¥ Macura61:1 [ 6243 IESE R (R— [l 3akpers
I” | Oratpanars ana KOpoTRMAr THUHY MpospayHocTe 0 - % Cnpasxa
l_ I'lepenucar b CYWECTBYIOLLKWE HAnNKcKH l_ KSUJHDOBGHHG AaHHbIK
BEasa nanHbx Iﬂn:wpn:—riufrenb Ll 3anpoc ID CHOBHOMW LI
Bce nona [Nons ana ebisoaa
Bgpec yzna BE0aa A bS I HalirMeH0BaHIe yzna
HaumeHoBaHWe yzna [E0Qe3UYECK 30 OTMETKE, M
HorMep UeTOuHUKS PacuetHaa Harpyska Ha otonaeHue, [ kan/y
e0aesuIecKan oTMETKa, M <
Beicora 30 aHua notpetiurens
Homep crembl Noak NiYeHUA NoTpesurens &« |
PacyeTHaa Harpyska Ha atonnenue, [Kaniy
PacuyeTHan Harpyska Ha BeHTUAAUMIO, Mkany
PacueTHaa cpeaHan Harpyzka Ha [BC, Mkan/
PacyeTHaa MakcuManeHaa Harpyaka Ha MBC, Mk.
Yucno skurensin Mpecpuke IQ oT= Ueer |— M I
K.co POPULMEHT IM3MEHEHWA Har PU3KI OTONNEHWS
K. pPUUMEHT H3MEHEHUA Har PYSKK BEHTUAALMY MocTeuke I Mkandy. WpndT. .. I
K.co UL EHT WEMEHEHWA Har pusku MBC -
MMPMSHEK HAAMYUA PEFYAATOPE HA CTONASHME TouHocTe |3 3- 3HAKOE I neperoe
nl’\MQHAM HAMNAULA NRCHINIADLKLLESIN K AN AHA HA r

PucyHok 13.41 - luanoroBoe okHo LLla6noH Hagnucen

Onsa nogkntoyYeHUA/OTKNIOYEHUS HaANMUCEN K CNOK HYXKHO:
Haxatb KapTta|OTtobpaxeHne gaHHbIx|ogknoumnTe Hagnucu.

[1BOMHbBIM Ha)xaTmem  neBon KrnaBuLLU MbILLN Ha Ha3BaHUU Haganucu
BKItoMaeM/oTKNo4Yaem ee.
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x|

j Tennoean ceTe —J
= x] Morpeturents Sakpems

[ Maorpeturend (Id = 0]

Crpaeka i

PucyHok 13.42 - lnanoroBoe okHo LLlabnoH Hagnucen

Mocne noaknoYeHns HaanMcen MacluTab, ¢ KOTOPOro OHW ByayT YMEHbLUATHCS, MOXKHO

M3MEHUTb. [Ns 3TOro Hago BKMIOYMUTL PEXMM PEedaKTUPOBaHMS Crosi, K KOTOpOMYy Obinu

NOoAKMKYeHbl HaAMUCKU, HaXaB KHOMMKY F, BKITIOYNTb PEXUM peaakTnpoBaHUA Hagnucen,

AE:

Ha)kaB KHOMKy Pepaktop Hagnucen . Y BCex Haanucen MosIBATCH TOYKU MPUBA3KU
BbIHOCHOM JIMHUM K OOBEKTY W TOYKM LEeHTpa Haanucen, 3TM Todku OyayT BblaeneHbl
KBagpaTamu.

Ona Ttoro, 4yTobbl 3agaTb WM CMEHUTb MacliTab yMEHbLUEeHUsI BCEX BapuaHTOB
HagnMcen OQHOBPEMEHHO HaAO0 OOHUM M3 M3BECTHLIX CMOCOOOB YCTaHOBUTL Tpebyembin
MacwTab kapTbl, N, y0eOuBLUMCbL YTO OH BM3yarbHO MOAXOAUT (HagMnMCWU He 3arpoMoXadaroT

11
KapTy), HaXxaTb Ha NaHenu UHCTPYMEHTOB KHOMKY . Ho Tak kak K ogHUM N Tem xe
oO0beKkTaM MOryT MPUCOEOUHATLCA Cpa3dy HECKONbKO BapuaHTOB Haanucen, TO cuctema
Nno3BoONgAeT 3a4aTb MacwTad, ¢ KOTOPOro Haanueu ByayT YMeHbLUATLCA, KaK Ansi BCEX BapuaH-
TOB Haanucen OOHOBPEMEHHO, TaK U OTAENbHO ANA onpeaerneHHbIX BapuaHTOB Haanucen.
[Ona 3apgaHnst unn cmeHbl MacwTtaba yMeHbLUEHMSI OnpeaeNieHHOro BapuaHTa Haanucewn

cnenyeT Tak e 3a4aTb MacluTab KapTbl, @ NOTOM MOABECTM Kypcop K TOYKe BbiBOAA MO0
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HaaMMCKM [OAHHOrO BapuaHTa, LWENkKHYTb MNpPaBOM KHOMKOM MbIWM WU B MNOSIBUBLLEMCS
KOHTEKCTHOM MEHHO JIEBOWN KHOMKOW MbILIM BbIOpaTb NyHKT YcTaHoBUTL 1:1.

OTmeHa paHee yCTaHOBMEHHOMO MacluTaba oTobpaXeHUs Takke MOXET NPOU3BOAUTLCA
KaK O01s OTAeNbHbIX BApPUaHTOB, Tak U Ansi BCEX BapUaHTOB OAHOBPEMEHHO.

[ns oTMeHbl paHee YCTaHOBMEHHOro MaclTaba yMeHbLUEeHMS BCEX BapwaHTOB

Haanucen ogHOBPEMEHHO crnefyeT HaxaTb Ha NaHenn MHCTPYMEHTOB KHOMKY

[ns OTMeHbl paHee YCTaAHOBMNEHHOrO MaclwTaba YMEeHbLUEHUss OonpeaeneHHoro
BapuaHTa Hagnucen crnegyeT NoABECTU Kypcop K TOYKe BbiBoga N0OOM Haanucu OaHHOro
BapvaHTa, LLENKHYTb NPaBON KHOMKOM MbILN U B MOSIBUBLLEMCSI KOHTEKCTHOM MEHIO NIEBOW
KHOMKOW MbILLM BblOpaTb NyHKT OTMeHnTb 1:1.

lMocne nosiBNEHWst HaanMcen Ha KapTe, WX MOXHO MNepemMecTUTb Mo CBOEMY
YCMOTPEHMIO, ANst 3TOro HY>KHO:

1.BkniounTb pexmnm peaakTMpoBaHusi Crost K KOTOPOMY Obinv NOAKMYEHbI Haanucw,

HaXXaB KHOIKY F

2.BkntounTtb pexnm peaaktmpoBaHuUA Haganucen, HaxxaB KHOMKY Pe,anTop Haganucen

1

. Y BCex Hagnucemn NosaABATCS TOYKM NPUBA3KA BbIHOCHOW JTMHUN K O6'beKTy N TOYKHU

LeHTpa Hagnucemn, 3T Toukn byayT BblaeneHbl kKBagpatamu (a).

v, PeJoceeHrko 0,14

—{_}~{Hreo=5010m;
GoT=0.56 MEand

PucyHok 13.43 - TOYKM NPUBA3KN

3.MoaBectn kypcop K KBagpaTy LEeHTpa HaanmucKu, HaxaTb NEBYH KnaBuLly MbiLUW,

yaepXxuBasi KnaBuLly nepemMecTnTb Hagnucb Ha Tpebyemoe mecTo (b).
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vn. PenocerHio 0.4

— —{Hreo=5012u;
" Bor=0.56 MNeaniy

PucyHok 13.44 - TOYKU NPUBA3KK

4.0TnyCcTUTb KNaBuLLYy MbILWW, AN OKOHYaHUS NepemeLleHust (c).

. PeaocesHrKo 014
Hreo=501 m:
Cor=0.56 MNcaniu

PucyHok 13.45 - TOYKU NPUBA3KK

rlpl/l HeobxoanMocTn J'II-06yPO Haanmcb Ha KapTe MOXHO CKPbITb. D,J'IFI 3TOro B pexnmMme

penakTMpoBaHus Hagnucen ( ) WWENKHNUTE NPaBOW KHOMKOW MbIWM PSAOM C TOYKOWM

NPUBA3KM CKPbIBAEMOW HaOMUCU N NEeBOW KHOMKOW MbIwn Bbibepute MyHKT CKpbITb.
Mocne npogenaHHon onepauum Hagnucb ByaeT nepeyepkHyTa, HO HEBUOUMOW OHa CTaHeT
TONbKO MOCMe BbIXo4a UX peaakTopa Hagnucen. [Ana toro, Ytobbl HAaQNUCb caenaTb ONATb

BMOUMOW, HALO NpodenaTh TO e caMoe, TONbKO BbibpaTb NyHKT OTOOpaxaTthb.

yn.d:e;m-:eemu.ﬂl yiThie qoC eRH ko,
Hreo=10I; Hreo=
.| A TEan

PucyHok 13.46 - TOYKM NPUBA3KN
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13.3 TemarTunueckas packpacka cetu

Mocne nposedeHUs Hanago4YHOro UMM MOBEPOYHOrO pacdeTa TEMNSoBYH CEeTb MOXHO
pacKpacuTb B pa3Hble LBeTa B 3aBUCUMOCTU OT PasfinyHbIX NapaMeTpoB.

Packpacky ceTn MOXXHO NpoM3BECTH AByMS criocobamu:

1.0kpacuTb ceTb C MOMOLLbI BCTPOEHHbBIX TEMaTUYeCckux (punbTpoB B 3aBUCUMOCTU
oT:

—  TemnepaTypbl TENSIOHOCUTENS B NojatoLlem TpybonpoBoae;

—  CKOpOCTM OABWXEHUSI BoObl B TpyO6ONpoBoAE;

—  BNUSIHUSA UCTOYHMKOB Ha CETb (€CNN KONMYECTBO MCTOYHUKOB BonbLue 1);

—  BPEMEHM NPOXOXAEHUSI TENNOHOCUTENS OT MCTOYHUKA A0 y3na;

—  BeNUYMHbI Hanopa B nogatowem Tpybonposoae;

—  BeNIMYMHbI pacnofaraemoro Hanopa;

—  BENMYUHbI YOENbHbIX NIMHENHbBIX NOTEPb HaNopa.

2.0kpacutb nodble 06BEKTBI CETU C MOMOLLLI CaMOCTOATESNIbHO CO34aHHOI0 HOBOIO
TemMaTn4eckoro punbTpa.

lMepebiti cnocob:

[Anga Toro 4Tobbl packpacuUTb CETb HYXXHO:

1.B okHe Tennornapasnuyeckme pacyeTbl HaXkaTb KHOMKY HacTponku.

2.BbibpaTtb 3aknagky Packpacka. BbibpaTb TMn HacTpamMBaeMoro napameTpa, HaxaB
Ha COOTBETCTBYIOLLYIO KHOMKY, Hanpumep TemnepaTypa Tpybonposoaa.

3.
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MNapareTpsbi rMApasAMIECcKoro pacyera _)g

Tennoetie noTepH | MovepuHanopa | MnoTHoCTE
Urewu | Mporokon pacuera Packpacka l rec
Temneparypa TpySonposoaa

CropocTb ABWKEHWA TENNOHOCHTENA

Bpem ABWXEHKUA BOABLI OT UCTOYHUKS

Hanop & noaaowem TpyGonposoas

Pacnonaraemeit Hanop

YaeneHble norepu

Otvena [1pumEHUTE I Cnpaska

PucyHok 13.47 - lnanoroBoe OKHO napameTpbl pacyeTa

4.B nosiBMBLLEMCS OKHE 3afaTb 3HA4YeHMe napameTpa M COOTBETCTBYHOLUUIA 3TOMY

3Ha4YeHMIO UBET OKPaCKW.

I x)

[ Va5 [:¥2:%C | Uper ToGasuTe
_ f135.(!J i T

135,00 140,00 [ Berasurs

140.00 1145.00 —

14500 | 2000000.00 P IRy Yaawure

PucyHok 13.48 - [lnanoroBoe OKHO HaCTPOWMKMN OKpacKu

5.MNocne npoeeaeHnda pacdeta B OKHe TennormupaBaneCKme pacyeTbl B CTPOKe

Packpacka HaxaTb KHOTKY 'l.
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6.B BbinaBweM MeH BbIOpaTb NapamMeTp, B 3aBUCUMOCTM OT KOTOPOrO HYXHO
NPOU3BECTU pacKkpacky CeTu.

ZuluThermo 5.2 =11

[Mpurep Tennosoi ceTH Coodi_.

Hanaagra I Moeepra I T eraneparypHeE rpadeik I F.OHCTRpYKTOpCKME I Cepeuc I

I¥ Cyseror FBC =1- ¢ Npwareep Tenaosoi ceTh
Iv C yseTom yreusk =) CesepHan
Iv¥ C y4eTom Tennoesi: noTeps
I+ Mo Hopr. AOTEpAN
7 Mo WaonawmrM
MaweHWe WEEEMOYHOrD Hanopa
+ NpoccensHer WaiiSar
" Conaok 3 neEaTopa

Facrpacka | CropocTi ;l

LHET> =

Facuer I HacTpoiiei Crpaek.d | erneparype:

M eTouHLAkR M

Bpera

Hanop & nogatow er
Facn. Hanop
YaensHelE NoTep

PucyHok 13.49 - OKHO HacCTpOMKMK pacyeToB

7.Nocne BbiGOpa napameTpa nEBOM KnaBuWEW MbiK, CETb OKpacuTca B

COOTBEeTCTBMN C 3aJaHHbIMA HaCTpOIZKaMI/I.

FRE
[I'Ipumep TENAOBON CETH | Croit... |
Hanaaka l I'Iosepka] T eMnepaTypHeli rpa«wKI Konc'rpgk'ropcwnl Cepsucl
IV CyyeromBC =1 ™ Mpumep Tenaoeoi cetu
V' C yuerom yrevek 0xHan

IV C yserom Tennoskix noTeps
" Mo Hopm, NaTepam
" Mo Us0nALHd
[ aWweHHe H3OBTOYHOro Hanopa
{+ JlpoccensHeiMd wWaktamu

" Connoma nesatopa Packpacka | Cropoctu =l

| Pacyer l Hacrpoiiku Crpagka l JaKkpere |

PucyHok 13.50 - Okpacka ceT B 3aBMCUMOCTU OT CKOPOCTU

Bmopol cnocob:

Ona Toro 4YTOObI OKpacuTb 00bEeKTbl CETU No TeM napamMmeTpam, KOTopble UHTEPECYIOT

nonb3oBaTens, HeobXxoaMMO Co34aTb CBOW TEMATUYECKUN PUNBTP.
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MoopobHoe onucaHWe co3daHus W NOAKMNIYEHUS TeMaTUYeckux GUnbLTPOB

cmoTpuTe B PykoBoacTtee nonb3oBatend ZULU, pasgen Tematnyeckas packpacka.

13.4 TlMpocmoTp M neuyarb pe3ynbTaroB pacuera, co3paHue
oTyeTa

B pexunme paboTbl okHa cemaHTudeckon mHgopmaumm OTBeT unu basa umeetcs
BO3MOXHOCTb OTOOpa3uTb MHGopMauMio B danne oTtyeta M pacneyaTtatb ee. [nsa
CO3[aHunst OTYETa HYXHO:

1.OTKpbITb OKHO CEMaHTUYECKOM MHGOPMaLMK NO UHTEPECYOLWMM OB beKTaMm.

2.BbibpaTtb 3aknagky basa unu OteeT. Npu BblIbOpe 3aknaagkm basa B otuete 6yner
cogepxaTbCa MHGOpMaLMa No BceM obbekTam BbiOpaHHOro Tuna, npu Bbibope 3aknagku

OTBeT AaHHble BbIBOAATCS TOSIbKO N0 06bekTam Bbl6paHHbIM C NOMOLLbIO 3anpoca.

3.HaxaTb Ha naHenun MHCTPYMEHTOB KHOMKy OT4eT ﬂ

oLl
B & - ¢h | Of| @ =% @

‘I Tekywaa sanucs | 3anpoc Bl¢ Otuer [BeT | '
Ades © | Name 1 Nist | H_geo  Hzdan | N_schem ;j
ynfloMoHocoea 42a  1/u CT.nep.kposy 1 11 & 2
yn.flomoHocoea 42/34  1/u %y, 1 11 13.3 2
yn.SlomMoHocoBa BOC-1 Uex 19 1 16 10 4 _I
yn.flecHanb3 T/U Marasu 1 11 5 2
yn.flecHana 5717 T/W H.Y. 1 11 13.2 2
yn.flecHaa 57/15 T/U XM 1 11 13.2 2 _L|
Lien Ll a o E7M2 o Jes sse us 1 11 129 <3

[ ¥

PucyHok 13.51 - OkHO cemaHTM4YeCcKoW nHdopmaumn

-
4.B okHe LLlabnoHbl 0TYeTOB: BbiOpaTh Tpebyembln WabrioH, HaxaB KHOMKY J . B
okHe LLabnoHbl OT4ETOB yXe CywecTBYeT CTaHAapTHbIM wabnoH, Bbl MoxeTe
BOCMONb30BaTbCA MM. ECnn oH Bac He ycTpamBaeT, TOraa Bbl MOXeTe co3gaTb HOBbIN

WabIioH.
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OT4YeT - NeYdThb

HoBbiA... i FST IR [E ) o | A anurs |

=5 Nevare | Iﬁ. NpocroTp | O THEHS

PucyHok 13.52 - OkHoO co3aaHus oTyeTa

5.Co3gaHHbI OTYET MOXKHO cpasy e pacrnevyataTtb, HaxaB KHOMKy [leyaTb unu
CHayana npocMOTPETb HaxaB KHoOmMKy [1pocMOTp M B pexume npocMmoTpa pacnedvaTaTtb -

kHornka MeyaTsb.
134.1 Co3paHue HoBOro LabrnoHa

[na co3paHusa HOBOro wwabnoHa HaXmute KHOMKy HoBbil..., nocne 4ero 3agjanTe Bce
HeobXxoaMMble HAaCTPOWKN:
1.B 3aknagke Hactpowka nonen oTMeTbTe MNOSsi, KOTopble Bbl XoTUTEe 0TOOpa3nTbL B

oT4yeTe.
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PepakTop wabnona r x|

HacTpolika saronoska oTyeTa | Crparuiua
Hacrporika noneit HacTpoiika cTuna oTofpakeHia
¥ Beifpate soe nona
Vidapec yzna eecaa ﬂ
VIHauneHosaHWe yana

VIHoMep UCTOYHUKE

Il eogesnyeckan oTMETKE, M

v|BbicoTa snaHua noTpeturens

[ JHonep crembl NOAKMOYEHUA NOTPEBMTENS

v|PacueTHaa Harpyska Ha oronnenue, [kandy

| |PacueTHan Harpyska Ha eeHTUnauo, [kansy

V| PacuetHan cpeaHaa Harpyska Ha MBC, Mkandy :]
" 1

LLn} roe o

& Ycnonssosars NoNk30BaTENECKHE HA3BaHHA NONeH
" Wenonssosats PUSHYSCKUE HASBAHWA Noneii

| 0K I Ormena | [ praErHvTE

PucyHok 13.53 - Co3aaHme HOBOro LabrioHa oT4eToB

2.B 3aknagke Hactporka ctunsa nsobpaxeHusi Bblbepute napameTpbl CTUIS PaMKn U

napamMmeTpbl mpmcha, TaK KaK 3TO NOKa3aHO Ha PUCYHKe!:

PepnarxTop wabnona EI
HacTpofika 3aronoeka oTiers | CTpaHiua |
HacTpoiika nonei HacTpoiika crinsa oTofpakerus
apaMeTpe! CTHAA PaMKH
BHewHAR Ueer ofinacTy saronoeka
BHyTperHan Ll eeT ofinacTi aaHHx
— (S (B
~ MNaparerpel WpHeTa
Mons... | I Times New Roman - 12nT. EEEI
JIETTITSENN | I Tirmes New Roman : 17, ggg]

| 0K I Orvena [Tprverims
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PucyHok 13.54 - OkHO HacTpoMku wabnoHa otyeTa 3aknaaka Hactpolika nonen

%
HacTporra noasH ] HacTpofika €THAA oToSpaike HHA |
Hacrpokka saronoska oT4eTa Crpariua
BeenyTe TeERET saronoska oTHETA
Oruet :I
[ -]
—Napamerpel wpKeTa
Brifipars... | I Times Hew Raman : 16, %E%l

] I OrreHa [ EMMEHLTE

PucyHok 13.55 - OkHO HacTpouku WabnoHa oTyeTa 3aknagka

3.B 3aknagke HacTtponka 3arofnioBka oOT4YyeTa BBeOUTE 3arofloBOK OT4yeTa U
yCTaHOBUTE 45151 HEro WpndT.

PepaxkTop wabnona x|
HacTpoika noasn | HacTpoika cThaa oTabpasReHHa |
HacTpoika zaronoeka oTyera Crparmua
Eyriara
Dasen Inn YrannHEHUD [fd] :l
MOOA4A: Inn Yr0NYEHW [BETOERICOP) Ll
OlpueHTa0La

[
 gHUHHaA

Mana

NEE0E |2.5 o 32 mpagos |2 M
BEpWHEE! |2 c 3: HMAtHEE: |2 cr 3:

| (.8 I Ormena MpMERATE
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PucyHok 13.56 - OkHO HacTpoiiku WabnoHa oTyeTa 3aknaaka Hactpoiika 3aronoBka oTyeTa

4.B 3aknagke CTpaHuua yctaHoBuTe pasmep Oymarun, nogady Gymarn Ha npuHTep,
OpUeHTaUMIO (Kak OTYeT By4eT pacnosfoXeH Ha NUCTe) 1 Nons.

PepnaxTop wabnona ]

x|

HacTpolika cTHAA oTofpaskeHHA |
Hac’rpoﬁma ZAroNoEKa oTyeTa

HacTpoika nonei |

CrpaHuua
Eyrara
pasmep: Inu ynonuaHuo [A4) :I
nogasa: Inn YMONUSHWIO [AEToBRIGOP] :I
DIpLeHT auLa

Mona

NEE0E 2.5 M

= npagoe: |2 £M 3:
BEPHHES: |2 chd 3: HMIRHEE: |2 oM 3:

| OK I Ormena

MNpyrenuTE

PucyHok 13.57 - OKHO HacTpoOMKM LWabnoHa oTyeTa
5.HaxmuTe kHonky OK.

6.3apanTe HasBaHue WabnoHy, HaxmuTte OK.

BEEAWTE MMA OTUETA
Mg oTueta:

IDT'—IET no noTpedurenae

oK

OrreHa

PucyHok 13.58 - OKHO coxpaHeHus LabnoHa

7.0ns npocmoTpa pe3ynbTaToB HaXMUTE KHOMKY [poCcMOTp, Nocne Yero Ha aKpaHe
oTobpasATcsa gaHHbIE B OTYETE:!

Zulu 5.2 - [Mpumep TennoBoi ceTK] —

=101x]
“ =1 | Ep B¢ B BB 75 - | Sapure

OT9eT

260
anm“ g | T i Bimota | Hovep cxenex

L AHHT
FIMa _mnma_ OTHIETRA, M _m GHTETT lm'pi e
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PucyHok 13.59 - Mpumep oTyeTa

CyLLEeCTBYHOLNA OTYET MOXHO OTPEAAKTUPOBaTb, AN 3TOro0 B OTKPbIBAKOLLEMCHA CMNCKE
BblbepuTe WabnoH Ona pefakTUpPOBaHUA U HaXXMUTE KHOMKY WM3MeHUTb, nocrie BHeCeHWs
N3MeHeHnn Haxxmute kHonky Ok. [1na yaaneHus wabnoHa HaXXmute KHOMKY YaanuTb.

[MeyaTb MOXHO MNPOM3BOAUTL KakK U3 OKHa MpocMoTpa Tak u 6e3 npeaBapuUTenbHOro

NPOCMOTpa Cpa3y U3 OkHa OTYeT. NS Havarna nevaTn HaxxmmTe KHonky MNeyaTtb.

13.5 JIkcnopTt gaHHbIX B cTpaHuuy html

PesynbTaTbl pacdeToB MOXHO COXpaHUTb B html cTpaHuubl Ans nocnegyroLllero
aHanuaa.

[nsi coxpaHeHWsi 4aHHbIX HY>KHO:

1.OTKpbITb OKHO CEMAHTUYECKOM MHGOPMaLMK NO UHTEPECYOLWMM OO beKTaMm.

2.BbibpaTtb 3aknagky basa unu OteeT. Npu BbIbOpe 3aknagkm basa B otuete bynet
cogepXatbCcst UHhopmauusa No BceM obbekTam BblOpaHHOro Tvna, npu Bblibope 3aknagku

OTBET AaHHble BbIBOAATCS TONMbKO NO 06bekTaM BbiOpaHHbIM C MOMOLLbIO 3anpoca.

3.HaxaTb Ha naHenn MHCTPYMEHTOB KHOMKY JkcnopT B HTML
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B é - da[0f| B2

Texuwan anvce | Janpoc | basa | Oreed >
3rcnopT & HTML
Ades Nare “TWEETA g0 Hedan | N_schem 4 |
ynflomorocosa 42a T/ Crneprposu 1 17 8 2
ynNomoHocosa 42/34  T/4 s 1 1 133 2
yn. NoroHoCoBS BOC1 Uex19 1 16 10 4 _I
yn.fecHanb3 T/ Marazus 1 |1 4] 2
yn.flecran 5717 T/ M 1 N 13.2 2
ynflechan 57415 TILH A 1 N 13.2 2
yn flechaa 5713 T/ MY 1 M7 132 2 ¥
i} Y

PucyHok 13.60 - OkHO cemaHTMYeCcKoW nHdopmaumm

-
4.B okHe LLlabnoHbl oTyeTOB: BbIOpaTh TpebyeMbii WaboH, HaXaB KHOMKY J . B

okHe LLabrnoHbl OTYETOB YXe CyllecTByeT cTaHAapTHbIA wabnoH, Bbl

MoXeTe

BOCMoONb3oBaTbCA UM. Ecnn OH Bac He yCTpaunBaeT, Torga Bbl MOXeTe COo34aTb HOBbIN

wabnoH (cm. CosgaHne HoBoro wabnoHa).

aKcnopT B HTML x|
@ WasnoHs 0TYEToE;

I(CTaH.uapTHbm) ZI

Hoswii... | emeruTs.., | YhenMie
Kms charina:
|D:\Primer\data.htm Oszop...
CoxpaHuTh | [& MpocrvoTp | OTrMEeHa
78405.0M-MCT.003.001
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PucyHok 13.61 - OkHo akcnopta B HTML dhain

5.B ctpoke Nma danna: HabpaTb € KnaBnaTypbl NyTb K CyLlecTByoLWeMy danny nnm
BBECTU NyTb rae 6yaeTt coxpaHeH HOBbIM han, 3TOT NyTb TaKkKe MOXHO BblOpaTb, HaXxaB
kHonky O630p.

6.Co3gaHHbI OTYET MOXHO MPOCMOTPETb HaxaB KHOMKy [pocMoTp u B pexunme

npocMoTpa pacneyvaTaTb - KHoMnka lMevaTb, Unm CoxXpaHuTb - kKHomnka CoxpaHuTb.

13.6 3kcnopT gaHHbIX B microsoft excel

PesynbTtaTtbl pacyeToB MOXHO 3KcrnopTMpoBaTb B nucTbl Microsoft Excel ans
nocneayoLLero aHanmsa.

[nsi 3KCNOPTUPOBAHMS AAHHbBIX HY>KHO:

1.OTKpbITb OKHO CEMaHTUYECKOWN MHAOPMALIMK MO NHTEPECYHOLLMM ObbeKkTaMm.

2.BbibpaTtb 3aknagky basa unu OTtBerT. pu Boibope 3aknagkn basa B otyeTe 6yner
cogepxatbcsa nHopmaums no Bcem obbekTam BbIbpaHHOro Tuna, npu Bolbope 3aknagku

OTBeT AaHHble BbIBOAATCS TOMNbKO NO 0O6bekTam Bbl6paHHbIM C NoMoOLLbIO 3anpoca.

3.HaxaTtb Ha naHenn MHCTpyMeHTOB KHoMNKy dkcnopTt B Microsoft Excel @ .

B & -08 0f| & %4

‘,_ Tekywan sanucs | 3anpoc | Baza

- »
3KcnopT B Microsoft Excelll

Adres | Name [Nt TH_gea | Hzdan | N_schem 4 |
ynflomoHocoea 42a  t/u Cr.nep.kpoey 1 1 8 2
yn.NlomoHocoea 42/34  1/u, x4 1 11 13.3 2
yn.f[lomoHocosa BOC-1 Uex 19 1 16 10 4 J
un.NlecHans3 T/U MarasuH 1 11 5 2
yn.Nlecuaa 57/17 T/U #.4 1 11 13.2 2
yn.NlecHaa 57/15 T/ X, 1 11 13.2 2
yn Mecras 57/13 T/ K 1 |11 132 |2 -]
] | 2

PucyHok 13.62 - OKHO cemaHTU4Yeckon nHcpopmaumm

-
4.B okHe LLabnoHbl oT4yeTOB: BbiOpaTh Tpebyembin WabioH, HaxaB KHOMKY J . B

okHe LWabnoHbl OT4ETOB yXe CcywecTByeT CcTaHAapTHbIn wabnoH, Bbl MoxeTe

78405.0M-1CT.003.001
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BOCMNonb30BaTbCsd UM. Ecnn oH Bac He yCTpanBaeT, Torga Bbl MOXeETe COo34aTb HOBbIN

wabnoH (cm. CosgaHune HoBoro wabnoHa).

3KkcnopT B Microsoft Excel : i]

X WaBnoHe 0T4YETOE:
|(cTaraapTHE) |

Hoesl... l ZMERHTE | S AEAnTE

Myt kK KHUre Excel:

ID:\aneH\data.XLS Ogzop..,
MMa gucTa;
|':Juar:n<w
CoxpaHiTe I [& MpocmoTp OTrHeHa

PucyHok 13.63 - OkHo akcnopta B HTML dhainn

5.B ctpoke lNMyTb K kKHUre Excel: HabpaTtb € knaBMaTypbl MNYTb K CYLLECTBYIOLLEN KHUIE
UnNn BBECTU NyTb rae byoeT coxpaHeHa HOBadA KHWra, 3TOT NyTb Takke MOXHO BblbpaThb,
HaxxaB kHonky O63op.

6.B cTpoke Nms nucTa: BBECTU UMS NIUCTA KHUMM B KOTOPbIN ByayT 3KCNOPTUPOBaHbI
AaHHbIE.

7.Co3aaHHbI OTYET MOXHO MPOCMOTPETb HaxaB KHOMKy [MpoCMOTp M B pexume

NPOoCMOTpa pacnedyataTb - KHOMKa Mevatb, unu COXpPaHNTb - KHOMKa COXpaHI/ITb.

78405.0M-11CT.003.001
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14 KOMMYTALMUOHHBIE 3A0AYN

KoMmmyTaumoHHble 3agayn  BkMoYaloT B cebsi:  aHanmMa3  NepeknioyveHuin, Nouck
GrivpkanLien 3anopHOM apmaTypbl, OTKMHOYAMOWEN Y4aCTOK OT MCTOYHMKOB, UMW MOMHOCTbLHO

N30TIMPYIOLLIEV Y4ACTOK U T.4.

14.1 Hauano pa6orbi

Bb|6ep|/|Te B MeHw 3agauyu MNYHKT KOMMyTaLl,I/IOHHbIe 3afja4vyn wuin Ha naHenm

e

MHCTPYMEHTOB HAXMUTE KHOMKY ——. [MosiBUTCA onanoroBoe OKHO KOMMYTaU,I/IOHHbIe 3aga4yn.

KoMMyYTauMOHHEIE 34344 : D

||-||IIHME|:I TENADEDH CETH Coronii...

-

|_[."-'".H-EI.I'IH3 nepek moueHHs | MoMck B caoe noonoHe |

Crmcor, MEPER NMOMAERBIX DILELTOE CETH

K. hy | Tun | MedcTens

El N = N

B LIno AHHTE HacTpoiikH Cnpaexa I SaKpETE

PucyHok 14.1 - AnanoroBoe okHO KoMMyTaLMOHHbIe 3apa4m

Bbi6bop cnosi cemu
[nsa Bbibopa cnos, B KOTOPOM OyayT pellatbCsi KOMMYTaLNOHHbBIE 3a4a4un HaXXMUTE
KHOMKy Cron... n B NOSIBUBLLEMCSI OANANIOrOBOM OKHE C MOMOLLbIO JIEBOW KHOMKM MbILLN

BblGepuTe cnon cetn. Haxkmute kHonky OK.
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BLIGEDHTE CNOH CETH 21|
& Foam anl [D:ww ok Fvanaha LR B00)
E Znanua (DWW ork\Keeartal\D Dibdd, bi00)

i) Hanrnen (0 Mworloskwart N TERT.BO) Drmena I
E MpHtep termosoi ceTi (0:\work Ky artalseplozam.b0d)
Cnpzaexa I
v MNokazbeaTs Wiena dainos 4

PucyHok 14.2 - inanor BbiGopa crnos

Hacmpouku
HaxxmuTte kHomky HacTponkm ang Bbi3oBa guanora HacTpoek nporpammbl (nogpobHee o

HaCTpOKMKax MOXHO NpouynTaTth B pasaene HacTtponikn).

14.2 AHanNuM3 nepeKknioYeHun

AHanu3 nepeknioYeHnii MO3BOMSIET paccyMTaTb U3MEHEHWS B CEeTW BCReacTBue
OTKIMOYEHMS! UMM N30NMPOBAHUS 3aAaHHbIX 0OBLEKTOB CeTU (y4acTkoB, apMaTtypbl U T.4). Tak
Xe MPOM3BOAMTCA pacyeT OObEMOB BHYTPEHHUX CUCTEM TennonoTpebrneHns 1 Harpy3ok Ha
CUCTEMbI TennonoTpebrneHnss npu OaHHbIX W3MEeHeHusiX B ceTu. PesynbTaTbl pacyeTa
oTobOpakatoTCs Ha KapTe B BUAE TEMaTUYECKOW packpacku 1 BbIBOAATCS B OTYET.

3adaHue cnucka nepekroyaeMbix 06LeKkmoa

1.Bbibepume 3aknadKy AHann3 nepeknoyeHun.

2.B pexume BblaenuTb — KHOMKa YKaXXUTe Ha KapTe y4yacToK unv apmaTtypy,
ANA KOTOPbIX HEOOXOAMMO MNPOU3BECTU MepekntodeHne (Cnov ceTn Npu 3TOM LOSKEH
ObITb akTMBHbIM). HaxmuTe kHOMKy Ha naHenun amanora (PucyHok 13.1.). BbibpaHHbIN
06bekT f06aBNTCA B CNNCOK NepekniovaeMbiX 0O bEKTOB CETU B ANanoroBOM OKHe. Takum
Xe obpasom JobaBbTe B CNMCOK BCe HeOOXxoanmble Anga aHanu3a obbekTbl (nogpobHee o

pa60Te CO CNMCKOM Bbl MOXeTe y3HaTb B pasfere PaboTta co cnnckom O6'beKTOB).

78405.0M-11CT.003.001
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3.Bblgenute HyXHbI 06beKT 13 HabpaHHOro cnucka u Bblbepute B none [encreme

HeobGxoauMbI BUA nepeKkni4yeHn.

KomMmMyTauMeHHEIE 3a434H

|I'||:-HME:p TEMAEDH CETH Cra...

g

Uﬂ.Hanus neper Auequi | MoKck B Coe nogioHEe |

Cracor NEQEK NHHAE kX 0 EELTOE CETH

) T | Tun | MercTeue ll
238 Hyaorim WanaHpoBaTE oT Uo -
241 JaneusEa B miouuTs ;l
239 ZanEMHEa Bow nroumms
183 ZanEnHea W=oaupoEaTe 0T UCTo &I
O 01K 4MT & OT HCT O4HH
202 HyaeTimH TR T T T @I
201 JanEMHEa OTH MHoseHG
g9 HyacTrH B elEniouqTE
x|
BLinonHHTE HacTpodkK Cnpaexa | SakpETE |

PucyHok 14.3 - iInanoroBoe okHo KomMyTaumoHHble 3agayun

Mocne BbibOpa nepekrnoYeHuss Ha kapTe aBTOMaTuyecku oTobpasvTcs B Buae

TEMaTUYECKON PACKPaCKM pacyeTHas 30Ha OTKIMHYEHHbIX ydYacTkoB ceTn (PucyHok13.4-a n

13.4-6) (nogpobHee 0 HacTpoke packpackm MOXHO y3HaTb B pasgene Packpacka).

PucyHok 14.4 - Cnoun ce™i A0 nepexknoveHus

78405.0M-1CT.003.001
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PucyHok 14.5 - Cnou ceTu nocre nepeknoyYeHns

Mpn HeobxoaAMMOCTU Bbl MOXETE YOANUTb packpacky C NOMOLLLIO KHOMKK _I
Buabl nepeknoyeHumn:
—BknounTb - pexnm obbekTa yctaHaBnmBaeTcs Ha "BkniodeH".

—BbIKnouunTb - pexnm obbekTa yctaHaBnNMBaeTcs Ha "BbikntoveH".

—UN30onmnpoBaTb OT UICTOYHMKA - PEXNM 0OBbEKTA yCTaHaBnMBaeTcsa Ha "Bbikntoyen".
Mpu aTomM aBTOMaTUYECKN O06aBNAETCA B CNUCOK M NEPEBOAUTCH B PEXMM OTKITHOYEHUS
BCS n3onupyrowas o6bekT OT UICTOYHMKA 3anopHasa apmMatypa.

—OTKMOYNTb OT UCTOYHUKA - PEXMM OObeKkTa ycTaHaBnmBaeTcs Ha "Bbikntoden".
Mpu aTomM aBTOMaTUYECKN OoBaBNAeTCa B CNUCOK U NEPEBOAUTCH B PEXMM OTKITHOYEHUS
BCS OTKMOMaloLwasi 0O6beKT OT MCTOYHMKA 3arnopHas apmMaTtypa.

AHanu3 nepeksrodyeHuu

78405.0M-1CT.003.001
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AHanM3 nepekityYeHnin B CETN NPON3BOAUTCS C YY4ETOM BblIBPAHHbLIX NEPEKITHOYEHNI 415
0OBbEKTOB M3 CMCKa U BKINOYaeT B cebs:

—MOUCK NoNaBLUNX Nof OTKIIYeHNe 06 bEKTOB CeTY;

—pacyeT cymmapHoro obbema BoAbl B CETY;

—0oTOoOpaxeHne pes3ynbTaToB pacyeTa Ha KapTe B BUAE TeMaTUYECKOW packpacku u
BbIBO4, TabnuyHbIX AaHHbIX B OTYET, C MNOCMEAYyHLWEN BO3MOXHOCTbIO MX 3KCnopTa B
dopmaTt MS Excel nnn HTML (nogpobHee o0 HacTporike aHanua3a nepekntoyYeHnin MOXXHO
y3HaTb B pasgernie AHanu3 nepexknoveHni).

Ana pacyeta HaxmuTe KHOMKy BbinonHuTb. B pesynbTate BbINOMHEHMS 3adayu
nosisutca 6poysep [lpocmMomp pesynbmama, cogepxawun TabnuyHble AaHHble
pesynbTaTtoB pacyeTa (nogpobHee o paboTte ¢ Bpoy3epom pe3ynbTaToB pacyeTa MOXHO

y3HaTb B pasgene PaboTa c 6pay3epom pesynbTtaTtoB pacyeTa).

MpoCcHOTPp pezyaETaTa ==l
N
| Norpefirent - 3nanuA | Norpetiment | Jaaersra | SacTiH | MToroess SHausHMA | v

P EseLina Aapec yzna BB:D,IJ.al Aapec z0aHMA | H azHaueHLe nl:ﬂ'...l :I
Belcnouen  §unJlecHaa 5715 Aunolt aom

Brikniouen yn flecHan 53 HAnob nom

BrikamodeH un. [ecHaA53 Ao Lo

B LinioyeH yn.lecHan B3 A noi pom

B eiciouen yn JlecHza 57 M3 HNetcan

Bricniouen yn Nechaa 57 13 Mok nom

BriknmeH Ui [ardoHocoEs 46 ANl ok

E binioweH yn NecHaa 57 A3 S HHCT PET HEHD

BriknioueH yn JlecHza 57 M3 Wk ons e

Brikniouen yn Necnaa 5717 AAnol o

BrIknYEH Ui NardoHocoEs 46 ANl nokd LI

PucyHok 14.6 - Bpoysep lNpocmoTp pesynbTata

Bknagkn 6poysepa cogepxat Tabnvubl nonasBwWMX Nog OTKIOYEHNE OOBLEKTOB CEeTU U
UTOroBble 3HAYEHNsI pe3ynbTaToB pacyeTa.

NToroBble 3Ha4eHMs No NoTpedbuTensim cogepXkaT CyMMapHbI 06bemM BoAb!.

MpoCcHOTH PE3YNLTaTAa ===
| Norpetivrent - 3narua | Motpefurens | Jansusxia | Yuactki | Mrorosse sHavwerus | d |
Maparerp | ZHa¥EHHE |
Qireet B0k B NOQIHIWEN TR, . Y0, M (13340067
(e Boasl B OOPETHOM TP, KUY 13.34M67
FacyeThan Harpyzka Ha oTonnequs, [ kan 5 E1E7

FacuyeTHan Harpyska Ha BEEHTHAALKE. [Kandy 0
Pacyethan cpeanaq Harpyska ba MBC, Mkandy 1 6TES

(e BoaEl B CHCTERE OTOMAEHMA, EU0 I 12473496
Qffse oAbl B CHETERE BEHTUAALMM, KYE, M 1]
Offbed BOALI & CHETERE TBL, kUt 7.BEDA 270
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PucyHok 14.7 - Bpoysep lNMpocmoTp pesynbTata

14.3 TMomck B cnoe noarnoxXxkKe

[Mo3BonsieT OcCylWecTBATb MNOMCK B 3adaHHOM Ccrnoe - TMOANOXKe OObeKToB,
MECTONNOSOXEHNEe KOTOPbIX COBMagaeT C MECTOMONIOKEHNEM noTpebutenen B Crioe CeTw.
Pes3ynbTaTbl noucka oTobOpaxaloTcs Ha KapTe B BMAE TeMaTUYECKOW packpackn oObeKToB
CNOS-NOASIOXKN U BbIBOAATCS B OTYET.

Be00 ucxo0HbIX OaHHbIX

Bbi6epume 3aknadky Nouck B croe-noasoxke.

Bbibepute ¢ nomowbio nepeknioyaTenen Yyumsieamb nompe6umenel
HeobxoaMMble YCroBUSA Noucka:

—Bcex B ceTu - nouck 6yaeTt ocyLecTBNATLCA ANsl BCex noTpebutenen B croe cetw,
AONONHUTENbHBLIX HACTPOEK NPON3BOANTL HE HAZ0, N MOXHO Ccpa3y NPoM3BOAUTb MOUCK.

-M3 rpynnbl - nouck OygeT ocywecTBnATbCA ANA noTpebuTtenen, BXoAsdWMX B
TEKyLLYIO rpynny B Croe ceTu, nepea Havyanom nomcka HeobxoamMmo BbigenuTb rpynmny.

-M3 cnucka - nouck OyaeT oOCywecTBNATbLCA ANsS NoTpeduTenen, BXOASLWMX B
CMMCOK B OKHE auanora, nepea Hadyanom noucka Heobxogumo gobasuTb notpebutenen B

CMUNCOK.

k

Heobxoanmo npon3BecTn MOUCK. Haxmunte KHOMKY Ha naHenu Aauarnora. Bbl6paHHbIl7I

[na aTtoro Bblgenute (KHonka ) Ha kapTe noTpebutensi, Onsi KOTOPOro
notpebutens gob6aBMTCA B CNUCOK B AMArloroBOM okHe. Takum ke obpasom gobasBbTe B
CNUCOK BCeX HeobxoauMmblx Ans novcka notpebutenen (nogpobHee o pabote Co CMCKOM

MOXHO y3HaTb B pa3gene Pabota co cnuckom).

KoMMY TauMOHHEIE 34341 =l afs

||-||IIHME'!D TEMNA0ECH CETH Croii_.. |
AHanuz MEREKAHNEHHA | MOHCH B CAOS MO MOHEE I } |

Yuure 5are noTpeturens i

" Beexecerw " Mz rpyinel f* Wz cnucka

oy | Tun | Pesim
194 [1oTpetLT ene

]
210 Morpedurens
= |

271
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PucyHok 14.8 - Bpoysep lNpocmoTp pesynbTata

IMouck e csioe nNodnoxke

[na BbINOMHEHUS MOUCKA HaXXMUTE KHOMKY BbinonHutb. B pesynbTtate BbINOSIHEHMS
3agayv nosisutcs 6poysep NpocmoTp pesynetaTta (PucyHok 13.5.), cogepxawmin TabnuyHble
AaHHble pe3ynbTaToB nouvcka (nogpobHee o paboTe ¢ 6poy3epomM pesynbTaToB pacyeTa Bbl
MOXeTe y3HaTb B pasgene Pabota ¢ 6poy3epom pesynbTatoB pacyeTa), U BbINOMHUTCS
packpacka Crosi - MoAJSIOKKM B 3aBMCMMOCTM OT PEXMMOB NOTpebutenenm un BbiOpPaHHbLIX
HacTpoek (NoapobHee 0 HACTPOKKe packpacku MOXHO y3HaTb B pasgerne Packpacka).

Kaxgas 3anucb pesynbTupylowlen Tabnuupl COOTBETCTBYET NOTpedbutento mu
COOTBETCTBYIOLLIEMY OOBEKTY Criosi MOANOXKKMA U COAEPXUT 3adaHHble B HAacCTpomkax nons mus

6a3 AaHHbIX, a Takke MHoPMaLMIO O TEKYLLEM peXxunMe noTpeduTens.

Mpy HeOBXOAMMOCTU Bbl MOXKETE YAanuUTb PAcKPacKy C MOMOLLIbI KHOMKM _I

14.4 HacrTpouku

[ns BbizoBa gnanora Hacmpouku Haxmute KHomnky HacTpowku.

Cnoi cemu

B puwanore HacTtpoek BbibepuTe 3aknagky Csioli cemu. B Bbinagawowem cnucke ¢
MOMOLLIbIO JIEBOW KHOMKM MbILWKN BblIGEPUTE HYXXHbIA CNOW CETU U B CMUCKE BUOOB CETU

BblOEepnTE COOTBETCTBYHOLLMIA BUA CETHU.

Cnoi cetn I BHAMAS NEpek e A | Cnof nognoxka I Packpacka I

BrifiepuTe cnof ceTH:

| [ purep TENNOEOH CETH hd |

BrifepuTe BHO CETH.

BogonpoeogHan ceTk 272
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PucyHok 14.9 - inanoroBoe okHo HacTpoinku

AHanu3s nepeksnrodeHul

B gwanore HacTpoek BblbepuTe 3aknagky AHasnu3 nepeksirodyeHuu. B BepxHem
cnucke oTobpaxkaeTcsi nepeveHb BCeX TUMNOB AN BbIGPaHHOMO Crosi CETW.

[Ana Toro, 4toObl ONpeaeneHHbIn TUM 3NIEMEHTOB CETU BOLLEN B OTYET MO MOWUCKY
N3MEHEHUIN B CETWU, HEOOXOAMMO BKIIHOUMUTb Er0 B CMIUCKE TUMOB U BbIOpaThb HYyXKHbIE Nons Ans
BblBOAA B OTYET. [1ns BKMNOYEHMS TNa B OTYET C NMOMOLLbHO FIEBOM KHOMKM MbILUM YCTaHOBUTE
HanpOTUB Ha3BaHWs TUNa ranouyky. Npwn BblAENEHUN Ha3BaHUA TMNa B BEPXHEM pasgene, B
cnucke [loCTynHble nons OToOpasnTCsl CNMCOK BcexX nonen ©0asbl AaHHbIX TeKyLlero
BbIOpPaAHHOIoO Tuna, KOTOpble MOryT ObiTb BKMOYEHbI B OTYET. B cnmcke lNona ana BbiBoga
OTOOpasnTCs CNUCOK MOnen, KoTopble Obinn BbiOpaHbl A1 BKAKYEHUA B oT4veT. [ns
BKIFOYEHMS HY)XKHbIX MOMEN B OTYET BbIAENUTE C NOMOLLBIO N1EBOM KNaBULLN MbILLIX 3TV NONSA B

J1eBOM

CMUCKE N HAXXMUTE KHOIMKY 4| BblbpaHHble nons nepenayT B NpaBbl CNUCOK. Ons

TOro YTO6bI J06ABUTL CPa3y BCE MOSA HAXKMUTE KHOMKY
n HaO60pOT, Bbl MOXeTe C MNMOMOLLUbKD KHOMOK n yoanAatb nonda m3
npaBoro Crincka.
HacTpokFKu x|

Crofl cer AHAAME NepeRaHeHHA I Cnaoii nognoxkka I Packpack.a I

BblﬁBDHTB THME OfBEKTOE CETH, YHACTENHOW ME B dH3AHSE

- MNplarep TENADB0IA CeTW -
O Merourue
[ Tennceas karepa
el Norpetimens
[0 HacocHan cramwwa 273
- ] Jansmwra LI
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PucyHok 14.10 - lnanoroBoe okHo HacTpouku

Cnoli noonoxka

B ananore HacTpoek BblbepuTe 3aknagky Crnoi noanoxka.

HacTpoidku x|

Croi cemu | AHANMS NeperaoHerrl  =19H NOBN0KES | Packpacka I

[=1- Cnoi nognaska -
¢ O FKeapranm
] Hagnwew
- Caok cetH -
NacTyrHElS nan; Mana AnA BLiEaAS:

BhicoTa zaaHua
Macnopr
P ororpatus S6aHHA

AAREs 3AaHHA
Hashasenue notpeturena

2= s [v

W Erieooure otuer

[~ PasienbHbIi OTYET N0 Pestibdatd

0K I Orr-eHa MpuragHLTE Crpaexa

PucyHok 14.11 - lnanoroBoe okHO HacTtponku

B BepxHem cnucke, B pasgene Criol rnoodnoxka OTOOpakaeTcsi nepeyveHb Crioes

KapTbl. BeibepuTe HyXHbI CrOW, B KOTOPOM OyAeT OCyLLeCTBASATLCS MOMCK M packpacka
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0o6bekToB, NonagawLumx nog notpedbutenen cetu. MNpu BblaeneHMN Ha3BaHUSA Cnos B, B
cnucke [JocTynHble nonst oTobpasnTcsa CNMCOK BCeX Nonen

6asbl faHHbIX TeKyLero BbIbpaHHOro Crosi, KOTOpble MOryT ObiTb BKMAOYEHbI B OTYeT. B
cnucke [losis Ons ebieoda O0TOBPA3nUTCA CMMCOK Monemn, Kotopble Obinn BbiOpaHbl Ans
BKITHOUYEHUS B OTYET.

[na BkoYeHus HY>KHbIX nonewn B OTYET BbiAENUTE C NOMOLLBIO NEBON KIaBULLIM MbILLIN

3TV NONs B JIEBOM CMMCKE N HAXXMUTE KHOMKY AI BbibpaHHble nons nepenayT B NpaBbii

crnmcok. [4nsi Toro 4tobbl 406aBUTL Cpa3y BCE MOSsS HAXXMUTE KHOMKY AI

{{l

n HaO60pOT, Bbl MOXeTe C NOMOLLBbIO KHOMNOK | n yoanAatb norda ums

NpaBoro crincka.

B BepxHem cnucke, B pasgene Criold cemu oTobpaxaeTcs nepedyeHb TUMOB
notpebutenen cnos cetn. Bolbepute HyXHbIM TUN NoTpebuTenen, OnNa KoTopbix byaet
OCYLLECTBNATLCA MOUCK B CNoe NoAsfioXkKKe M Tak e, Kak Oblfo onucaHo Bbile, 3ajanTe
HeobxoauMMble ANd BbiBOAA B OTYET MNONS.

LononHumernsHo:

Mpn BbIGOPE onuuu BbiOOUMb omyYem KpoOMe TEMATMYECKOM packpackm oObLEKTOB
CNnos NOAMOXKKU, pe3yrnbTaTbl NOUCKa BbIBOAATCA B Opoy3ep lNMpocmoTp pesynbtaTta. [pu
Bblbope onuun Pa3sdesibHbIl omyem o pexumam B 6poysepe [lpocmoTp pesynbraTa
pes3ynbTaTbl NOMCKa rPynnupytoTCa B OTAeNbHble Tabnuubl, B 3aBUCMMOCTU OT PEXUMOB

notpebutenen.

14.5 Packpacka

B onanore HacTpoek Bbl6epI/ITe 3aKnagky Packpacka.

Hactporcn A

CnoiA CETHI BHans nepemnmuenmﬂll CroR monaowka Fackpacka I

PﬂDKDﬂDKa CNoA Mogadikd OO0 CoOSTOAHMD nmpaﬁmanaﬁ CETH

v Beamuen ¥ EenmusH W He onpegensn

LI I
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PucyHok 14.12 - lnanoroBoe okHo HacTpoiku

Packpacka crosi noGn10Ku no cocmosiHuro nompebumesetli cemu

Mo3BonsieT 3agatb CTUMb M LUBET 3anMBKM NrowagHblX 06 bEKTOB Crosi MOAMOXKM B
3aBMCUMMOCTM OT peXxuma COOTBETCTBYLLWMX noTpebutenen. Pexum He onpedeneH
COOTBETCTBYET CUTyaLuW, Korga Ha oavH OGBEKT Crosi MOAMOXKM nonagaeT HeCcKONbKo
noTpeduTenein ¢ pasHbiMU pexumamu. Ons 3agaHns CTUNS U UBeTa 3anvBKU HYXHOIo

pexmma HaXMUTe COOTBETCTBYHOLLYH KHOTKY. B nosiBuBWEMCs Aananore Bbl6epI/ITe

HYXHbl€ NapaMeTpbl.

CTHAL 3anHERH

OEpazew:
User | - |
deo: [ - |

2%

K. UTrena | Crpaeka

PucyHok 14.13 - lnanor CTunb 3anmBKu
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Packpacka omknro4eHHbIX/U301upo8aHHbIX y4acmKoe cemu
MosBonseT 3agaTb CTUMb W LBET Y4acTKOB CETM OTKIMHOYEHHbLIX/M30MMPOBaHHbIX OT
MCTOYHMKOB. [Na 3ag4aHust HYXKHOTO CTUMSA U LUBeTa HaKMUTE COOTBETCTBYHOLLYIO KHOMKY. B

NnosiBMBLLEMCS Anarore BblIGepuTe HyXHble napameTpbl.

CTHb NHHAM P

O&pazeu:
eor L]
CTHNE: I— j

T onwmHa; | 2:j|

Ok Orriena

PucyHok 14.14 - Ouanor CTunb NUHUN

14.6 Pabora co cnuckom obbekToB

B cnucok o6bekToB Bbl MOXXETe A00aBNATb HEODXOAMMbIE OOBEKTLI U3 aKTUBHOMO Cros
KapTbl. [lns aToro Heo6xoaAMMO BblAENUTbL OOBLEKT Ha KapTe (KHOMKa ﬂ) N HaXkaTb KHOMKY

+ - |

_I. ,D,J'lﬂ yoaneHua obbeKkTa 13 cnucka BblAeJINTE €ro B CrnCKe N HaXKMUTE KHOTMKY .
rlpl/l nepeaBmxeHnn no CMUCKY Ha KapTte aBTOMaTU4YEeCKN BbloendaeTcd

COOTBeTCTByI'OLIJ,VIﬁ 0bObeKkT. Ecnn obbekT He nonagaeT B TeKyLLl,VIVI OKCTEHT KapTbl, TO 3KCTEHT

yCTaHaBnMBaeTCcsa TakmMm 0bpasom, 4Tobbl 0OBbEKT OKa3arncs B LLEHTPE KapThbl.

Mpn BbIGpaHHON 3aknagke AHasiu3 nepeksIrYeHul, C NOMOLLBbI KHOMOK _| n

% Bbl MOXWTE NMPOCMOTPETb M pacrneyaTaTb OTYET MO CrnUcKy obbekToB. Monsa ans
NnoaroToBKM oOT4YeTa OepyTcs M3 HacTpOeK COOTBETCTBYIOLLEro Tumna OObekTa CceTu
(nogpobHee O HaACTpoVike aHanM3a NepekriioYeHU MOXHO y3HaTb M3 pasgena AHanus

NnepeknYeHnn).

€5 2ulu 5.2 - [MpHieps Tennosod cetdl

” % | @b 1 | E ml 38% - Eal.CDgTb

=10l x|
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PucyHok 14.15 - OkHo npeaBapuTeribHOro NPOcMoTpa

14.7 Pab6orta c 6poy3sepom pe3ynbTaTtoB pacuyera

Haeuzayus

Bpoysep lMpocmomp pe3ynbsmama (PucyHok 13.5. n PucyHok 13.6.) copoepxut
TabnuyHble gaHHble pe3ynbTaToB pacyeTa.

[nsa Toro, 4tobbl caenaTb akTUBHOM HYXXHYKO Tabnuuy - Bblibepute COOTBETCTBYHOLLYHO
3aknagky 6poysepa. Npu BbiaeneHn ¢ NOMOLLIbIO NTEBOM KMaBuLIM MbILLIKX 3anMcK B Tabnuvue
Ha KapTe aBTOMaTMYECKN BbiOAENseTCH COOTBETCTBYOLLMN 0ObekT. Ecrin ob6bekT He nonagaet
B TEKYLLUMM OKCTEHT KapTbl, TO 3KCTEHT yCTaHaBfMBaeTCs Takum obpa3oM, 4TOObl OOBLEKT
oKasarcsi B LeHTpe KapTbl.

Co30aHue om4yema

[ns co3pgaHmna otyeTa no TabnV4HbIM AaHHbIM pes3ynbTaTtoB pacyeTa HaXXMUTE KHOIMKY

ﬁ'. MosBUTCA guanor co3gaHna oTyeTa.

W agnoHel oTyeToE;

| [CTaHaapTHEH) -

278
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PucyHok 14.16 - Auanor OTueT

[ns npenBaputenbHOro NpocMoTpa oTtyeTa HaxmuTe KHonky [pocmotp. [Ona nedatu

oT4yeTa HaAXMUTE KHOMMKY Mevatsb.

Akcnopm e MS Excel

[na akcnopTta B 3NekTpoHHyto Tabnuuy MS Excel TabnuuHbIX OaHHbLIX pe3ynbTaToB

pacyeTa HaXXMUTE KHOMKY E MosiBuTCst gnanor akcnopta B MS Excel.

3kcnopT B Excel x|
WagnoHe! oryeToE:;
[

| [CTaHAaRTHEIE]

Hoeei.. | HBMEHH‘I’b...l Unanime

Mytk & kHYre E=cel;

D:Mreport. sz Ud=zop...

Krda aqcTa:
O7yeT M|

LoxpaHTh | @_ I'Ipncm::rrpl OTHisHa
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PucyHok 14.17 - Onanor 3kcnopt B EXCEL

B ctpoke lNymb k KHuee Excel Haxxmute kHonky OB30p M YKaXnte MOSMHbIA NyTb K
danny anekTpoHHoW Tabnuubl. B cTpoke Mms nucma BBegute UMs NUCTa, B KOTOPbIN
OyayT coxpaHeHbl faHHble. Haxmute kHonky CoxpaHuTb.

Akcnopm e HTML

Ona akcnopta B HTML cTpaHuuy TabnuyHbiX AaHHbIX pe3ynbTaToB pacdeTa HaXmuTe

KHOMKY 1 nosiButcs auarsor akcnopta B HTML.

IkcnopT B HTML x|
@ WatnoHe oTyeToE:;
I [CTaHaapTHEIA] j

Hoee.., | HSMEHHTb...l Unanume I

Mram waiina:

[-sreport. bt Od=op... I

CaxpaH e | @_I’Ipncmm‘pl OThdeHE |

PucyHok 14.18 - Ouanor Akcnopt 8 HTML
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B ctpoke Ums gpaltina Haxmute kHornky O630p M ykaxuTe MOMHbIA NyTb K hanny

HTML, B koTOpbI ByayT coxpaHeHbl AaHHble. HaxmuTe KHonKy COXpaHuTb.

14.8 MeToauka pacuyeTa UTOroBbiX 3HaAYE€HUN

O61em e800bI 8 nodarow,eM u obpamHom mpybonposode
CymmupytoTcst 00beMbl BOoAbl BO BCEX NMOMaBLUMX MOA OTKMOYEHUE Y4aCcTKOB CETW.

O6bem V; kaxkgoro yyactka BbluMcnseTcst no gopmyne:
V= LT D7 x/4, w

D; - anameTp nogatowlero (obpatHoro) Tpybonposoaa, M.

roe L - anvHa yvactka, m

PacyemHasi Haepy3ka Ha omornsieHue

CyMMMpyIOTCA pacyeTHble Harpy3ku Ha oTOMMeHNe Mo KaXxxaomy notpebutento.
PacyemHasi Haepy3ka Ha 8 eHMUIAYUIO

CyMMMpyloTCA pacyeTHble Harpysku Ha BEHTUASLMIO MO KaXkgoMy notpebutento.
PacyemHasi cpeQHsisi Haepy3ka Ha F'BC

CymMmMupytoTcs pacyeTHble cpegHue Harpysku Ha BC no kaxxgomy notpebutento.
OBbeM BHYTPEHHMX CUCTEM TennonoTpebrneHus paccunTbiBaeTcss ucxogd U3

cnegyroLien 3aBUCUMOCTMU:

- .
Viever =Qeaer. ™y, M

QcucT - pacyeTHas TennoBas Harpyska cUCTeMbl Tennonotpebnexus, Mkan/y. v -
yOenbHbli 00beM BoAbl, MNPUHMMAEMbIi B 3aBUCMMOCTU OT BMAA OCHOBHOMO

TennonoTpebnstowero obopyaosaHus, (Ms*q)/FKan.

O61BeM 800bI 8 cucmemMe omorisieHus!

Tabnuua 14.1 - 3HauyeHns yaenbHOro o6bLema Boabl (V) B cUCTeMe OTOMNEHNs ¢ paguaTtopamu Bbicoton 1000Mm npu

pa3snuuHbIX Nepenagax Temneparyp

Mepenapa TemnepaTyp BoAbl B cucTeMe TennonoTpe6neHus, 'C
95-70 110-70 130-70 140-70 150-70 180-70

v 31 28.2 24.2 23.2 21.6 18.2

O6Bem 8600bI 8 cucmemMe eeHmMuUIAYUU
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Tabnuua 14.2 - 3Ha4YeHus1 yaenbLHoro o6sLema Boabl (V) B cMCTeMe BEHTUNALMM NpU pasnUyHbIX Nepenagax Temnepa-
TYP

Mepenan TemnepaTtyp BoAbl B cMCTeMe TennonoTpeGneHus, 'C
95-70 110-70 130-70 140-70 150-70 180-70
% 8.5 7.5 6.5 6 55 4.4

O6bem e00bI 8 cucmeme BC

YpenoHoin obbem Bogbl (V) Ha 3anoflHEHME MECTHbIX CUCTEM ropsidero
BOAOCHaBXeHUs Mpu OTKPbITOM cUCTeMe TenrnocHabxeHus onpegenseTca M3 pacdeta 6
(M**4)/Tkan

CymmapHbIi o6bem Boap!

Cymmupytotcs o6bem Boabl B nogarowiem, obpatHom Tpybonpooge M 06bem BoAbl

BHYTPEHHUX CUCTEM TensnonoTpebneHus.
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15 TABJIULbI BA3 AAHHbIX 3JIEMEHTOB TEMJIOBOU CETMU

Onucanve nonen ©a3 p[gaHHbIX ONA 9NEeMEeHTOB TennoBbiX ceten B Tabnuuax

MNCMNOJIb3YKOTCA crneayrline CoKkpalleHHble 0603Ha4eHus:

Ta6nuua 15.1 - Ba3sbl AaHHbLIX A1S1 3NIEMEHTOB TensIoBbIX ceTen

Mone 3HaueHue O6Go3HauyeHue
VicxogHble gaHHble; n
Obsa3aTernbHbIE; (@]
Tun Heobsa3aTtenbHble, H
OaHHbIX WHOPMATUBHBIE; P

PesynbTaTthbl pacyeTa.

Yucnoeon
Twun TekcToBbIN T
nonsa Hata 0

lMpumeyvaHue: Harnpumep UH - o3Hadyaem 4mo OaHHOe rosie codepxum UCXOOHYH
UHgbopmauur, kKomopas 3adaemcsi nosib3ogameriemM, 0aHHass UHGopMayusi He Sersemcsi
obsizamernbHOU Ons  npoeedeHuUsi pacdemos, a sersemcss  O0NofHUMEbHOU
uHgopmauvueti 0ns nonb3oeamens. MO - o3Hadaem umo OaHHOE rosie cooepXum
UCXOO0HYI0  UHpopMauur, Komopasi 3alaemcs [ofib3ogamesieM U S67semcs
obsizamernbHoOU O0nisi nposedeHusi pacdyemos. [lomMumo 3amoz2o Moaym ecmpedamcsi
cnedyrowue obosHavyeHuss: MO* - o3Hayaem, 4ymo OaHHOe rone OOMKHO bbimb
obsizamersibHO 3arosIHEHO MOJIbKO Orisl rposedeHuUss Moe8epoyHo2o pacyema. MO** -
o3Ha4Yaem 4ymo OaHHoe rone O0/MKHO bbimb 0bsi3amersibHO 3arnosIHEHO Orisi MPO8eOeHUs
pacdyema ¢ ydyemom mernosbix nomepb. MO*** - o3Hadyaem 4ymo OaHHOe rosie OOSIKHO

6bimb 06513amesibHO 3arnosIHEHO MOJIbKO Orisi I'I,OOBGOGHUFI KOHCMPYKMOPCKOeO pacHema.

lMepeyeHb mabnuy:
o//ICTOYHMK TENSTIOBOWN CETN.
¢Y4acToK TENoBOW CeTu.
elleHTpanbHbIN TENMOBOW NMYHKT.
e[loTpeburens.

¢O600LEeHHbIN noTpebuTens.
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eY3ern TennoBon ceTu.

e[Ipoccenupyroinn ysern.

eHacocHasa ctaHuus.

e3anopHaga apmartypa.

e[lepemblyka.

e[ paHuua 6anaHcoBOW NPUHALMNEXHOCTN.

e[1pnbop yueTa.

15.1

MUcTouHuk Tennosom cetu (istok)

Ta6nuua 15.2 - UcToYHUK TennoBowm cetn

EouvH. Tun
Ne | YcnoBHoe Monb3oBaTenbckKoe Tun |Pasmep
n3me- paH- (UHdopmauus, 3anucbiBaemas B none
n/n |o6o3HavYeHne | HaMMeHoBaHue nons nons | nons
peHus HbIX
3anucbiBaeTcst aBTOMaTUYECKUN MpU
0 Sys ID obbekTa - Y 8 - .
opMUPOBaHMM TEMMOBOW CETU
HanmeHoBaHue npega- 3apgaeTca nonb3oBaTenem, HanpuMmep
1 Name_pred - T 30 VH
npuaTus MYT1 Tennocetun
HawnmeHoBaHue ncro4- 3apaeTcsa nonb3oBaTtenem, Hanpumep
2 Name - T 30 VH
HUKa KoTtenbHas CeBepHasi
3apaeTcsa nonb3oBartenemM LMgpon,
Hanpumep 1, 2, 3 1 T.A4. NO KONNYECTBY
KOTernbHbIX Ha npegnpusTun. MNocne
3 Nist Homep ncToyHnka - Y 8 no BbIMOMTHEHNSA PACYETOB NPUCBOEHHbIN
HOMep UCTOYHKKa OyaeT nponucaH y
BCEX 0OBEKTOB, KOTOpble ByayT 3anuTa-
Hbl OT AAHHOW KOTEeIbHOWN
3apaeTcs reogesumyeckas oTMeTKa no-
eopesnyeckas oTMET- .
4 H_geo M Y 8 MO |BepxHOCTM 3eMN1, HA KOTOPOW HaxoaouT-
Ka
CSl A@HHbIA UCTOYHUK
3apaeTcsa pacyeTHoOe 3HaYeHne Temne-
PacueTHasi Temnepa- paTypbl CETEBOM BOAbI B NOAAMOLLEM
Typa B TpybonpoBoae, Ha KOTopoe ObINo Bbi-
5 Tl r °C Y 8 no
nogatowem Tpybonpo- NOJIHEHO NPOEKTUPOBAHNE CUCTEMBI
Boae LeHTPanM3oBaHHOro TeNNocHabxeHus,
Hanpumep 150, 130, 105 nnn 95 °C
78405.0M-NCT.003.001
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EovH. Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun |Pasmep
usme- AaH- |MHdopmauus, 3anuckiBaemasi B none
n/n |o6o3HavYeHne | HaMMeHoBaHue nons nons | nons
peHus HbIX
3apaeTcsa pacyeTHOe 3HayeHne Temne-
PacueTtHas Temnepa-
6 Tgv_r °C Y 8 MO |paTypbl Bogbl Ha BC, Hanpumep 60, 65,
Typa Bogbl Ha BC
70 °C
PacueTtHas Temnepa- ) 3apaeTcs pacyeTHas Temnepartypa Xo-
7 Thz_r . C Y 8 no . .
Typa XO0noAHoW BOAbI NoAHoM BOAONPOBOAHOW BOAbI
PacueTtHas Temnepa- 3apaeTcsa pacyeTHOe 3HayeHne Temne-
8 Tnvr Typa Hapy>XHOro BO3- °C Y 8 MO |paTypbl HapyxHOro Bo3gyxa, Hanpuvep -
ayxa 25,-30,-50unT1.40. °C
3agaeTca Tekyllas TemnepaTypa Bogbl B
nopatoLlem Tpybonposoae (Ha BbIxoae
Tekywasa Temneparypa 13 UCTOYHKKA), Hanpumep 70, 100, 120,
9 T1 t BOAbI B nogaroLem °C Y 8 NO* |150 n 1.a. °C. JaHHOe 3Ha4YeHne O0IMKHO
Tpy-Ae 0653aTenbLHO 3a4aBaThbCs NPY BbINOMHE-
HUW MNOBEPOYHOrO pacyeTa CUCTEMbI
LeHTPanmM3oBaHHOro TennocHabxeHms
3apaeTca Tekylwasa Temneparypa
Hapy>KHOro Bo3ayxa, Hanpumep +8, -5, -
10, -20 n 1.4. °C. JaHHOe 3Ha4eHune
TekyLlasa Temnepartypa
10 Tnv_t °C Y 8 MO* | pomkHo obsi3aTenbHO 3agaBaTbCs Npu
HapY>XHOro BO3ayxa
BbINOMTHEHUM NOBEPOYHOrO pacyeTa cu-
CTEeMbl LEHTPANn30BaHHOIo TeNocHab-
XeHuns
3apaeTcs pacyeTHbIN pacrnonaraemblii
Hanop Ha BbIXOAE M3 UCTOYHUKA, Hanpu-
mep 30, 40, 70, 100 m. laHHOEe 3Ha4ve-
HWe JOIMKHO 00a3aTenbHO 3a4aBaTbCs
npwv BbINOSTHEHWUN HANaA0YHOro 1 NoBe-
. POYHOro pacyerta
PacueTHbI pacnonar.
CUCTEMbI LLIEHTPanu3oBaHHOro TeMMo-
11 H_ras Hanop Ha BbIxoAe 13 M Y 8 no
cHabxeHwusi. Mpu BbINOMHEHWN HanaaKu
NCTOYHUKA . .
pacyeTHbIV pacnonaraembii Hanop Ha
BbIXOJ€E U3 UCTOYHMKA MOXHO 3afaBaTb
3aBeloMO 04YeHb ManeHbkum 510 M, B
3TOM Clny4ae pacrofaraembii Hanop Ha
NCTOYHUKe OyaeTt nogobpaH aBToMaTu-
Yecku
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

0603Ha4yeHune

Monb3oBaTenbckoe

HanMeHoOBaHUe nons

EovH.
n3me-

peHus

Tun

nons

Pa3mep

nons

Tun
AaH-

HbIX

WUHdopmaums, sanucbiBaemas B none

12

H_obr

PacueTHbI Hanop B
obpaTu. Tp-ae Ha uc-

TOYHUKE

no

3agaeTcst pacyeTHbIN Hanop B obpaTHOM
TpyGonpoBoae Ha CTOYHMKE, HanpuMep
20, 50,120 m. [laHHO€e 3HaYeHue A0IKHO
o06s3aTenbLHO 3a4aBaThbCs NPY BbINOSHE-
HUM HaNago4YHOro Y NOBEPOYHOIO pac-
yeTa CUCTEMbI LLlEeHTPan1M3oBaHHOrO Ten-
nocHabxeHusi. PacyeTHbIn Hanop B 06-
paTtHom TpybonpoBoae 3agaeTcs ¢ yye-
TOM reoje3nm4eckoin OTMETKU pacrorno-
XKEHNS UCTOYHUKA, Hanpumep reonesu-
yeckas oTmeTka 20 M, Hanop B o6paT-

Hom Tpy6onpoeoge 50 m H obr=70 m.

13

Mode

Pexum paboTbl MCTOY-

HUKa

no

3agaeTcs nonb3oBaTenemM pexvm pabo-
Tl
ncrtoyHmka:0 - UCToYHUK ByaeT onpeae-
nsowmm npu pabote Ha ceTb. B aTom
criy4ae AaHHbI MCTOYHWK ByaeT
XapakTepu3oBaTbCs pacyeTHbIM pacmno-
naraemblM HarnopoMm, pac4eTHbIM Hamno-
pom B obpaTHom Tpybonposoae 1 Mak-
CMarnbHOW NOANUTKOW CeTU, KOTOPYHO OH
MoxeT obecneunTtb.1 - ICTOYHUK He
MMeeT CBOeW NoAnuTKW, pacnonaraembli
Hanop Ha 3TOM UCTOYHWKE NoAAepXuBa-
€TCH NOCTOSAHHBIM, @ Hanop B 06paTtHOM
TpybonpoBoAe 3aBUCKT OT pexuma pa-
60TbI CETU 1 onpefensoLero NCTOYHM-
Ka;2 - ICTOYHUK HE MMEeEeT CBOeW noa-
MWUTKWU, HO NogAepXvBaeT Hanop B 06-
paTHom TpybonpoBoge Ha 3agaHHOM
YPOBHEe, Npy 3TOM pacronaraembii
Hamnop MeHsieTcs B 3aBUCMMOCTY OT pe-
Xuma
paboTbl CeTV 1 onNpeAensLLEro NCTOY-
HWKa;3 - CTOYHWK, UMEIOLLNIA NOAMUTKY C|
3afaHHbIM pac4eTHbIM pacnonaraembim
Hanopom un pac4eTHbLIM HanopoMm B 00-
paTHoM TpybonpoBoae.4 - NCTOYHNK,
nMetoLwmin PUKCUPOBaHHYIO MOANUTKY C
3agaHHbIM pacyeTHbIM pacnonaraembimM
Hanopom. Hanop B o6paTtHom Tpybonpo-

BOAE Ha UCTOYHUKE
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun |Pasmep
usme- AaH- |MHdopmauus, 3anuckiBaemasi B none
n/n |o6o3HavYeHne | HaMMeHoBaHue nons nons | nons
peHus HbIX
OyneT 3aBUCUTL OT BENIMYUHBI 3TOW Noa-
NUTKKU, pexrnma paboTbl CUCTEMBI U CO-
CeAHMNX UCTOYHUKOB BKITHOYEHHbIX B CETb
MakcrmanbHbIV pacxog, BapaeTcsa pacxoq BoAbl HA NOANUTKY,
14 Glimit T Y 8 no Y
Ha NoAnNUTKY Hanpumep 20, 40 T/4
. OnpepensieTcs B pe3ynbTaTe pacyeTta. B
Tekywun pacnonar.
3aBMCUMOCTHU OT pexnma paboTbl NUCTOY-
15 Ht_ras Hamnop Ha BbIXo4e 13 M Y 8 P
HUKa MOXeT BbITb OnpeaeneHo HoBoe
WCTOYHUKA o
3Ha4YeHne AaHHON BENNYUHbI
. OnpepensieTcs B pe3ynbTaTe pac4yeTa. B
TekyLimn Hanop B 06-
3aBMCUMOCTHU OT pexnma paboTbl UCTOY-
16 Ht_obr paTu. Tp-4e Ha UCToY- M Y 8 P
HMKa MOXeT ObITb OnpeaeneHo HoBoe
HUKe
3Ha4YeHne AaHHON BENNYUHbI
3apaeTca nonb3oBaTenemM YNCNo Yacos
MpoaomKkMTeNbHOCTD
) paboTbl cUCTEMBI TENNOCHAOXEHNS B
17 Period paboTbl cucTeMbl TEN- Y Y 8 no**
roa:1 - meHee 5000 yacoB;2 - bonee
nocHabxeHwns (12)
5000 yacos
CpepHerogoBasi TeM-
3apaeTca cpegHerogoBas TemnepaTypa
18 Tsg_pod nepartypa Bogbl Bnog.| °C Y 8 no**
BOAbl B noA. Tp-ae, Hanpumep 75 °C
Tp-Oe
CpepHerogoBasi TeM-
3apaeTcsa cpegHerogoBasi TemnepaTypa
19 Tsg_obr nepatypa Bofbl B °C Y 8 no**
BOoAbl B 00p. Tp-Ae, Hanpumep 50 °C
obp.Tp-ae
CpenHerogoBasi TeM- 3apaeTcsa cpegHerogoBasi TemnepaTypa
20 | Tsg_grunt °C Y 8 no**
nepaTtypa rpyHTa rpyHTa, Hanpumep +5 °C
CpegHerogoBas TeM-
3apaeTcsa cpegHerogoBasi TemnepaTypa
21 Tsg_nv nepartypa HapyXHoro °C Y 8 no**
Hapy>XHOro Bo3ayxa, Hanpumep +3 °C
BO3ayxa
CpegHerogoBas TeM-
3apaeTcsa cpegHerogoBasi TemnepaTypa
22 | Tsg_podval | nepatypa Bo3gyxa B °C Y 8 no**
BO34yxa B noasarnax, Hanpumep +10 °C
nozgBeanax
Tekywasa Temnepartypa 3apaeTcsa Tekylasi TemnepaTypa rpyH-
23 Tgrunt °C Y 8 no**
rpyHTa Ta, Hanpumep +2 °C
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun |Pasmep
usme- AaH- |MHdopmauus, 3anuckiBaemasi B none
n/n |o6o3HavYeHne | HaMMeHoBaHue nons nons | nons
peHus HbIX
Tekywasa Temnepartypa 3apaeTca Tekyllas TemnepaTypa Bo3gy-
24 Tpodval °C Y 8 no**
BO3Jyxa B nogsarnax Xa B noasanax, Hanpumep +12 °C
3HaveHne gaHHONM BENWYMHBI onpeaens-
eTcsa B pe3ynbTaTe pacyeTa, kak
PacueTHas Harpyska Ha
25 Qo_r Ikan/y Y 8 P CyMMa BCEX pacyeTHbIX Harpy3ok Ha
oTonneHve
OTOMNNEeHMEe NOAKITHOYEHHbIX K JaHHOMY
WUCTOYHUKY
3HaveHvie JaHHOW BENMWYMHBI onpeaens-
eTcd B pe3yrnbTaTe pacyeTa, kak cymma
PacueTtHasi Harpy3ska Ha
26 Qsv_r Mkan/y Y 8 P BCEX pacyeTHbIX Harpy3oK Ha BEHTUNSA-
BEHTUMAUNIO
LINK0 NOZKIMKOYEHHBIX K JaHHOMY UCTOM-
HUKY
3HaveHne gaHHONM BeNMYMHbI onpeaens-
eTcAa B pe3ynbTaTe pacyeTa, Kak cymma
PacueTHas Harpyska Ha
27 Qgv_r rBC kan/y Y 8 P BCEX pacyeTHbIX Harpy3oK Ha ropsiyee
BOAOCHabXeHne NOAKIMIOYEHHbIX K AaH-
HOMY UCTOYHUKY
3HayveHvie JaHHOW BENMUYMHBI onpeaens-
eTcd B pe3yrnbTaTe pacyeTa, Kak cymma
TekyLwiasa Harpy3ka Ha
28 Qo_t kan/y Y 8 P BCEX
oTonneHne
TEKYLLMX Harpy3oK Ha OToMnsieHne noa-
KIMOYEHHBIX K JAHHOMY UCTOYHUKY
3HaveHne gaHHONM BENWYMHbI onpeaens-
eTCcAa B pe3ynbTaTe pacyeTa, Kak cymma
Tekywasa Harpy3ka Ha
29 Qsv_t lkan/y y 8 P BCEX
BEHTUNALNIO
TEKYLLMX Harpy3oK Ha BEHTUMSALMIO NOA-
KIMFOYEHHBIX K AaHHOMY UCTOYHUKY
3HayveHvie JaHHOW BENMUYMHBI onpeaens-
eTcs B pe3yrbTaTe pacyeTa, kak cymma
TekyLasa Harpy3ka Ha
30 Qgv_t [BC Mkan/y Y 8 P BCEX TEKYLUMX Harpy3oK Ha ropayee Bo-
JocHabxeHne NoAKINYEHHbIX K AaHHO-
MY UCTOYHUKY
CymmapHas Tennosas 3HaveHne JaHHONM BENMYMHbI onpeaens-
31 Qsum kan/v Y 8 P
Harpyska eTcsa B pesynbTaTe pacyeTa
TekyLas Temnepartypa .
3HaveHne JaHHONM BENMYMHbI onpeaens-
32 T2_t BOAbl B OOpaTHOM Tp- °C Y 8 P
eTcsl B pe3ynbTaTte pacyeTa
ae
Pacxon ceteBou Boabl 3Ha4yeHne gaHHOM BENUYMHBI onpeaens-
33 Gso T Yy 8 P
Ha CO eTcsa B pesynbTaTe pacyeTa
78405.0M-NCT.003.001

288




OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun |Pasmep
usme- AaH- |MHdopmauus, 3anuckiBaemasi B none
n/n |o6o3HavYeHne | HaMMeHoBaHue nons nons | nons
peHus HbIX
Pacxop ceTteBor Bogpl 3HaveHvie JaHHOW BENMUYMHBI onpeaens-
34 Gsv ™ y 8 P
Ha CB eTc4d B pesynbTaTe pacyeTa
Pacxop ceteBor Bogpl 3HaveHvie JaHHOW BENMUYMHBI onpeaens-
35 Ggv ™ Y 8 P
Ha BC eTcsa B pesdynbTaTe pacyeTa
CymMmapHsbIn pacxoq .
. 3HaveHvie JaHHOW BENMWYMHBI onpeaens-
36 | Gsum_pod CeTeBOM BOAbI B T y 8 P
eTcsa B pe3ynbTaTe pacyeTa
noa.Tp.
Pacxopn Boabl Ha j
3HayveHvie JaHHOW BENWYMHBI onpeaens-
37 Gut_pot yTeuky 13 Ty Y 8 P
eTcsa B pe3ynbTaTe pacyeTa
cuc.TennonoTpe6.
) Pacxop Boabl Ha noa- 3HayveHvie JaHHOW BENMUYMHBI onpeaens-
38 Gpodpit ™ y 8 P
MUTKY eTcsa B pe3ynbTaTe pacyeTa
Pacxop ceTeBol Bogpl 3HayveHvie JaHHOW BENMUYMHBI onpeaens-
39 Gut_pod Ty y 8 P
Ha yTeuKy 13 nog.Tp. eTcs B pe3ynbTarte pacyeTa
Pacxopn ceteBown Boabl 3HayeHne gaHHONM BENMYMHbI onpeaens-
40 Gut_obr T y 8 P
Ha yTeuKy 13 obp.Tp. eTcsa B pe3ynbTaTe pacyeTa
Tennosble NnoTepu B 3HaveHne gaHHONM BENMYMHbI onpeaens-
41 Qpot_ts kan/y Y 8 P
TenmnoBbIX CETAX eTcd B pe3ynbTarte pacyeTa
3HaveHve JaHHOW BENMUYMHEI onpeaens-
42 Th [aBneHune BckunaHus M Y 8 P
eTcsa B pe3ynbTaTe pacyeTa
. 3HayeHne AaHHON BENNYUHBI ONpeaens-
43 Hstat Cratnyeckuii Hanop M Y 8 P
eTcs B pe3ynbTaTte pacyeTa
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15.2 Yuacrtok rennosou cetu (uch)

Ta6nuua 15.3 - YyacTok TennoBomn ceTu

Ne

n/n

YcnoBHoe

0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nonsa

EQvH. name-

peHus

Twn no-

nsa

Pas-
mep

nons

Tun

\AAHHbIX

WUHcopmaums, 3anuchbl-

Baemas B none

Sys

ID obbekTa

3anucbiBaeTcsa aBToMaTu-
Yeckun Npyu opMMpoBaHUn

TENNoBOM ceTn

Nist

Homep ncToyHuka

no

Mocne BbINONHEHMS pacye-
TOB B JaHHOM More 3anu-
cbiBaeTcs undpa, Hanpu-

mep 1, 2, 3, U T.4. COOTBET-

CTBYyHOLLIAsi HOMEPY UCTOY-
HWMKa OT KOTOPOro 3anuThbl-

BaeTCs AaHHbINA y4acToOK

TENNoBow ceTn

Begin_uch

HavnmeHoBaHMe Havana y4acT-

Ka

30

NH

3anncbliBaeTcst HAUMEHO-
BaHWe Hayana y4acTka
(HanmeHoBaHue y3na, Ten-
IOBOW KaMepbl, C KOTOPOW
[aHHbIN y4acToK Ha4yMHa-
eTcs), Hanpumep TK-15.
Mocne 3anonHeHus
HavMeHOBaHUIA BCEX Y3M0OB
BO3MOXHO aBTOMaTUYECKOe
3arnosiHeHNe Ha3BaHUsi

Ha4ana n KoHua y4acTKa
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n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

End_uch

HanmeHoBaHue koHUa yyacTka

30

NH

3anuceiBaeTcA HaMMeHo-
BaHWe KOHLa yvacTka
(HanmeHoBaHue y3na, Ten-
1OBOW KaMepbl, B KOTOPOWA
AaHHbIN y4aCTOK 3aKaH4u-
BaeTcs), Hanpumep TK-16.
MNocne 3anonHeHus
HanuMeHOBaHWIn BCeX y3MoB
BO3MOXHO aBTOMaTUYeCKoe
3anonHeHne HasBaHus

Ha4ana n KoHua y4acTKa

[nvHa yyacTka

no

3apgaeTca onNuHa yyacTka B

nnaHe ¢ y4eTom AnuHel M-

00pa3HbIX KOMMEHCATOPOB,
Hanpumep 100, 150 m.

[aHHOe none MoXHO

3anonHNTL aBTOMaTUYECKN,
CHSIB ANWHY y4yacTKa C Kap-

Tbl B MacLLTabe

Dpod

BHyTpeHHU gnameTp nogato-

Lero Tpybonposoga

no

3apaeTcst AMameTp noaa-
toLero Tpy6onposoaa,
Hanpumep 0.05, 0.1, 0.15,
1,2Mm

Dobr

BHyTpeHHuiA guameTp obpart-

Horo TpyGonposoaa

no

3apaeTca gnameTp obpat-
Horo Tpy6onpoBoaa,
Hanpumep 0.05, 0.1, 0.15,
1,2 M

Zpod

Cymma koadp. MECTHbIX COMpo-

TUBNEHWUI nod. Tp-aa

no

3apaeTcsa cymma koadpu-
LUMEHTOB
MECTHbIX COMPOTUBIIEHNI
nogatowero Tpybonpoeo-
aa, Hanpuwvep 4, 8. B cny-
Yae ecnu cymma Koapdu-
LUVEHTOB
MECTHbIX CONPOTUBIEHMI
nogarowero Tpybonposoaa
HEn3BEeCTHa, 3aJanTe ee

PaBHbIM Hy-HO. B aTtom
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n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

cnyyae nonb3oBaTernb Mo-

KET yBenuunTb AenNcTBu-

TenbHY ANUHY TpyGonpo-

Boaa JoOaBneHneM aKBU-

BareHTHOW ANHbI, Xapak-
TEpU3yloLLelt NnoTepu B

MECTHbIX CONMPOTUBIIEHUNAX.

B

3TOM cnyyae Heobxoaumo

3agaTb 3HayYeHue nons

Kz_pod

Zpod_str

MecTHble conpoTuBneHus

noa.Tp-aa

no

B cnyyae, ecnv cymma
KoadppumumeHToB
MECTHbIX CONPOTUBIEHWI
Hen3BecCTHa, a U3BECTHbI
KONM4YeCcTBO W BUAbLI MECT-
HbIX COMPOTUBIEHWUI TO C
NMOMOLLbI0 JaHHOIO
nons MOXHO paccymTaTb

CYMMY KO9(pDULIMEHTOB.
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n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

Zobr

Cymma ko3d). MECTHbIX COMpo-

TMBNEHWI obp. Tp-aa

no

BapaeTcsa cymma koadpu-
LUMEHTOB
MECTHbIX CONPOTUBIEHWI
obpaTHororo Tpy6onposo-
aa, Hanpuwmep 4, 8. B cny-
Yae ecnu cymma koadpu-
LUMEHTOB
MECTHbIX CONPOTUBIEHMI
obpaTHororo Tpy6onposo-
[a HensBecTHa, 3afjante
ee paBHbIM Hyn. B aTom
cny4yae nonb3oBaTenb MO-
XKET yBENUUUTL AENCTBU-
TenbHy0 ANWHY Tpybonpo-
Boaa JoOaBneHneM aKBU-
BareHTHOM ANNHbI, Xapak-
Tepu3ayloLlei notepu B
MECTHbIX CONPOTUBIIEHMSIX.
B
3TOM cry4yae Heobxogmmo
3apaTb 3HavyeHue nons Kz

obr

10

Zobr_str

MecTHblEe conpoTuBneHus

obp.Tp-Aa

no

B cnyyae, ecnv cymma
KoadppmumeHToB
MECTHbIX CONPOTUBIEHWI
Hen3BecCTHa, a U3BECTHbI
KONMYecTBO 1 BMAbI
MECTHbIX CONPOTUBIEHWI
TO C NOMOLLIO AAHHOIO
nons MOXHO paccymTaTb

CYMMY KO9(p(DPULIMEHTOB.

11

Ke_pod

LLlepoxoBaTocTb nogatoLiero

Tpybonposoaa

MM

no

3apaeTcsa koadhdULNEHT
LLIEPOXOBATOCTU
nopatoLero Tpybonposo-
aa, Hanpuwvep 0.5, 1, 2, 3,
4 MM 1 T.4. AN HOBbIX
cTanbHbIX TpY6 kKoadu-
LMEHT LLepoXoBaToCcTu
npvHMMaeTCs B COOTBET-

ctBumn co CHull 0.5 mm
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Pas-
EAvH. name- | Tun no- Tun

Mep
peHus na \AaHHbIX
nons

Ne | YcnoBHoe | [lMonb3oBaTenbckoe Haume-

UHdcopmauus, 3anuchkl-
n/n |o603Ha4YeHne HOoBaHue nons

Baemas B none

3apaetcsa koachbpuUmneHT
LLIepOX0OBaTOCTH
ob6paTHoro Tpybonposoaa,
Hanpumep 0.5, 1, 2, 3, 4 mm
LLlepoxoBaTocTb 06paTHOro

12 Ke obr MM Y 8 MO nT.4. ns HOBbIX CTanbHbIX|

Tpy6onposoaa
Tpy6 KoapPULMEHT Wepo-
XOBaTOCTW NPUHMMaEeTCs B
cooTtBeTcTBUM co CHulM 0.5

MM.

3afaeTca nonb3oBaTtenem
BENUYMHa 3apactaHus no-
Jarowero Tpybonposoaa,

Hanpumep 5, 10, 15 mm.

3apacTaHue nogatoLlero Tpy- 3apacTaHue Tpybonposoaa
13 | Zarost_pod P i MM Y 8 no P pyorp

Gonpoeoaa NpUBOAUT K YMEHbLIEHMIO
BHYTpEHHero amameTpa
TpyGonpoeoaa 1 peskoMy
yBENMYeHUIo rmapaenuye-

CKWUX NOoTepb

3apgaeTca nonb3oBaTenem
BENuMYMHa 3apacTtaHus ob-
paTHoro TpyéonpoBoaa,

Hanpumep 5, 10, 15 mm.

3apacTtaHue obpaTHoro Tpy- 3apacTaHue Tpybonposoaa
14 | Zarost_obr P P ad MM Y 8 no P pyorp

6onpoeoaa NPUBOAUT K YMEHbLLIEHMIO
BHYTPEHHero avameTpa

Tpy6onpoBoaa u peskomy
yBENMYeHUIo rnapaenuye-

CKWUX NoTepb
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Pas-
Twvn no- Tun UHdcopmauus, 3anuchkl-

Mep
n/n |o6o3HavyeHne HOBaHue nonsa peHus na
nons

Ne | YcnoBHoe | [lonb3oBaTenbckoe Haume- | EQUH. name-
\AaHHbIX| Baemas B none

3apaeTca nonb3oBaTenem
KO3 PULNEHT MECTHOIO
CONPOTUBIEHMS ANS
nofatowlero Tpybonposo-
ba, Hanpuwvep, 1.1, 1.2. B
3TOM cryyae OencTBu-
TenbHas AnuHa yyacTka
TpybonpoBoaa 6yner yBe-
nnyeHa Ha 10

unn 20%. Ecnu koaddpm-

KoadhhmumeHT mecTHoro co-
LIMEeHT MEeCTHOro ConpoTuB-

15 Kz_pod
NpoTUBNEHNS NOA.TP-Aa
nexus ons
noparoLLero
Tpybonposoaa bynet 3a-
0aH pasHbiM 1.0, To gen-
cTBUTEIbHAA AnnHa
nogatowiero Tpybonposoaa
yBenunyeHa He bynet. B
3TOM crniyyae Heobxoaumo

3apaTb 3HayeHune Zpod

3afgaeTca nonb3oBartenem
KO3 PULNEHT MECTHOIO
conpoTmBneHus Ans o6-
paTtHoro Tpybonposoaa,
Hanpumep, 1.1, 1.2. B
3TOM crnyyae AencTBu-
TenbHasi AvHa yJacTka
TpybonpoBoaa 6yaer yse-
nnyeHa Ha 10
- Y 8 no unn 20%. Ecnun koaddpm-

npoTueneHns obp.Tp-aa
LIMEeHT MEeCTHOro ConpoTuB-

16 Kz obr KoadhdmumeHT mecTHOro co-
neHus gns
obpaTHoro Tpybonposoaa
6ynet 3agaH paBHbiM 1.0,
TO AelcTBUTENbHAs ANVHA
nogarowero Tpybonposoaa
yBenuyeHa He bynet. B
3TOM cryyae Heobxoaumo

3agaTb 3Ha4veHue Zobr
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

UHdcopmauus, 3anuchkl-

Baemas B none

17

Spod

ConpoTuBneHne nogatoLLero

Tp-Oa

3apaeTca nonb3oBaTtenemM
BENNYMHA COMPOTUBIEHNSI
nopatoLero Tpybonpogo-
na. [laHHasa BenuynHa 3a-
haeTca Ans yTOYHEHUS
MaTemaTMyecKkon Mmogenu B
cnyyae, ecnv 6bInu nNpose-
O€EHbI
3aMepbl pacxoga

TennoHocuTens n gaene-

HWUS1 B Ha4ane u KoHue

yyacTtka cetu. o atum

OaHHbIM onpeaensaeTcs

Spod mM*42/12

18

Sobr

ConpoTuBneHne o6paTHOro

Tp-Aa

3apaeTcsa nonb3oBartenem
BEMWYMHa CONPOTUBIIEHUS
obpaTtHoro Tpybonposoaa.
[aHHasa BenuunHa 3agaeT-
Csl 4NS YTOYHEHUst MaTeMa-
TUYECKON MOAEenu B Cny-
Yyae, ecnu ObINKM NpoBeae-
Hbl 3aMepbl pacxoga Ten-
FIOHOCUTENS U AaBNEHUs B
Hauarne u KoHUe yyacTka
ceTn. o 3TUM AaHHbIM
onpegensieTca Sobr
M*42/T2

19

Proklad

Bua npoknagku Tennosom

cetn

Pas-
Tun
mep
\AaHHbIX|
nons
8 no
8 no
8 no**

Bug npoknagku 3agaetcs
uucppori ot 1 go 4.0 - npo-
KnagbiBaeMbli Tpybonpo-
BOJ He MMeeT TennoBon
n3onauuun.1 - HagsemHas;2
- kKaHanbHag;3 - becka-

HanbHas;4 - nogBarnbHas

EAvH. name- | Tun no-
peHus na
M/(T/4)*2 Y
M/(T/4)*2 Y
- Y
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe

n/n

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

AaHHbIX|

Tun UHdcopmauus, 3anuchkl-

Baemas B none

20 Norma

HopmaTtuBHble noTepu B Ten-

nosow cetu (1-3)

Mo**

3afgaeTca nonb3osare-
nem:1 - HopmupyeMble no-

Tepw onpeaensoTcs no
Hopmam 1959 r.; 2 - Hop-
MUpyeMble NoTepu onpe-
nensaTcs no Hopmam 1988
r.; 3 - HopMupyemble note-
pv onpeaensoTcs No HOp-
mam 1997 r.; Hopmupye-
Mble NoTepu onpeaenstoT-

cs no Hopmam 2003 r.

21 Kpoprav

MonpaBo4HbIN kKO3 d. Ha
HOPMbI TEMMOBBIX NOTEPb ANA

nopatolLero Tp-aa

MO**

3apaeTcsa nonb3oBaTenem
no pesynbTtaTam Temnepa-
TYPHbIX UCMbITAHWIA, ecnn
TemnepartypHble UcnbITa-
HMS He NPOBOAUIUC, MO-
NpPaBOYHbIN KO3PDUUMEHT
Ha HOPMbI TEMMOBbIX MO-
Tepb NPUHMMAETCS paBHbIM
1.0

22 | Kpop_obr

MonpaBo4HbIN kKO3 d. Ha
HOPMBbI TEMMOBLIX NOTEPb ANA

obpaTHoro Tp-ga

o

3apgaeTcsa nonb3oBaTenem
no pesynbTtaTam Temnepa-
TYPHBIX UCMbITAHWIA, ecnn
TemnepaTtypHble UcnbITa-
HWUS1 He NPOBOAWINCK, MO-
NpPaBOYHbIN KO3hUUMEHT
Ha HOPMbI TEMOBbIX MO-
Tepb NPUHMMAETCS paBHbIM
1.0

23 Grunt

Bug rpyHTa

8 no**

KoadhdmumeHT Tennonpo-
BOZHOCTM rpyHTa 3ajaeTcs

nons3osarenem undgpon

24 Hzal

ny6uHa 3anoxeHus Tpy6o-

nposoaa

8 no*

nybuvHa 3anoxeHus Tpy-
6onpoBoaa OT ocu A0 Mo-

BEPXHOCTUN 3eMITN 3aJaeT-
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

CA nonb3oBaTenem,

Hanpumep 0.8, 1.0, 1.2 m

25

Izol_pod

TennonsonsunoHHbIN MaTepu-

an nop.Tp-aa (1-39)

Mo**

TennonsonsumMoHHbIN Ma-
Tepwan nogatowiero Tpy6o-
npoeBofa 3agaeTcs nosb-
3oBatenem uudcppon ot 0
no 39,
Hanpumep:9 - Butymonep-
nuT;24 - NeHononuypeTaH

nT.A.

26

Izol obr

TennonsonsaunoHHbIN MaTepu-

an o6p.Tp-ga (1-39)

no*

TennonsonsAuMOHHbIN Ma-
Tepwan obpaTtHoro Tpy6o-
nposofa 3afgaeTcs Nosb-
3oBaTenem undpon ot 0
o 39,
Hanpumep:9 - butymonep-
nuT;24 - NeHononuypeTaH

nT.A.

27

Wizol_pod

TonwwmHa nsonauum nogato-

Liero Tp-ga

no*

TonwuHa nsonsauuun noga-
towiero TpybonpoBoga 3a-
[aeTcs nonb3oBaTenem,

Hanpumep 0.07, 0.1 m

28

Wizol obr

TonumHa nsonaumMm obpaTHo-

ro Tp-ga

Mo**

TonwwmHa nsonsauum ob-
paTtHoro Tpybonposoaa
3agaeTcs nonb3oBaTenem,

Hanpumep 0.07, 0.1 m

29

Tex_pod

TexHn4yeckoe CoCTosiHME U30-

nsauum noa.Tp-aa (1-8)

Mo**

3apaeTcsa nosnb3oBaTenem
umdpon ot 1 oo 8, Hanpwu-
mep:2 - YNnoTHeHne n3o-
nsuun ceepxy Tpybonpo-
Boda un
obBucaHne cHu3y;7 -
YBnaxHeHune nsonsumm 20-
30 % un 1.4. B nona Texjod
n Tex_obr 3anuceiBaetcs
WHOpMaLUUS TONbKO B TOM
cnyyae, ecnv TennoBble
noTtepu B
TpybonpoBoaax
TEnnoBol ceTn onpeagens-

OTCS pacyeTHbIM NyTEM, a
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

He Mo yaernbHbIM HopMa-
TUBHbIM NokasaTensam. MNpu
BbIMONTHEHUN pacyeToB
npYHMMaloTCsa cpegHue
3Ha4YeHUs NOonpaBoK K KO-
adhuumneHTam Tennonpo-
BOAHOCTM TeNnom3onaum-

OHHbIX MaTepunanoB

30

Tex obr

TexHn4eckoe COCTOsAHNE U30-

nsuum obp.Tp-aa (1-8)

Mo**

3apaeTcsa nonb3oBaTenem
umdpon oT 1 oo 8, Hanpwu-
Mep:2 - YANOTHEHME U30-
nsaumm ceepxy Tpybonpo-
BoZa u
obBucaHne cHuay;7 -
YBnaxHeHune nsonsumm 20-
30 % wT.8. B nonsa Texjod u
Tex_obr 3anucbiBaeTcs
WMHPOPMaLUS TONBKO B TOM
cny4yae, ecrnv Tennosble
notepu B Tpybonposoaax
TENnnoBow ceTu onpeaens-
IOTCS pacyeTHbIM NyTeMm, a
He Mo yAernbHbIM HopMa-
TUBHbIM Nokasartensam. Mpu
BbINMOSIHEHUUN pacyeToB
NPUHUMALOTCS CpeaHue
3Ha4YeHNs NOMNPaBOK K KO-
acpdmuymeHTam Tennonpo-
BOZHOCTM TENION30MSLU-

OHHbIX MaTepunanoB

31

PaccTtosiHue mexay ocamm

TpybonpoBoaoB

Mo**

3agaeTcsa nonb3oBaTenem,

Hanpumep 0.5, 1.0 m

32

Hkanal

BbicoTa kaHana

Mo**

3agaeTcsa nonb3oBaTenem
B 3aBUCMMOCTU OT Mapku
KaHana u ycroBHoro gua-
mMeTpa Tpy6, Hanpumep,

ansa kaHana mapkm KJ1 90-
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

45 npun ycnoBHoM gnameT-

pe nopatoLuer n obpaTtHom

Tpy6bl 0.1 M BbICOTa KaHa-
na0.63 m

33

Wkanal

WnpwHa kaHana

Mo**

3apaeTcsa nonb3oBartenem
B 3aBMCUMMOCTM OT Mapku
KaHarna u ycroBHoro gua-
meTpa Tpy6 , Hanpumep,
ans kaHana mapku KJl 90-
45 npun ycnoBHoM gnameT-
pe nopatoLler n obpaTtHom
Tpy6b! 0.1 M WnpKHa kaHa-

nat1.15m

34

Q1_pod

ID.OI'IOJ'IHVITeJ'II::HI:Ie notepwu Ten-

na noA.Tp-aa

KKan

MO**

Hapsagy ¢ TennoebiMun
noTepsiMn Yepes n3ons-
LMo, UMEETCSI BO3MOX-

HOCTb 3aJaBaTb [AOMNOMHU-
TenbHble (PUKCUPOBAHHbIE
Tennosble notepu. ATy
BO3MOXHOCTb MOXHO UC-
nonb3oBaThk, HaNpMmep,
Ana MoaenuMpoBaHust 0T60-
pa Tenna B cny4vae Tpy6o-

NPOBOJOB - CMYTHWKOB

35

Q1_obr

[ononHuTenbHble noTepu Ten-

na obp.Tp-aa

KKan

Mo**

Hapsagy ¢ TennosbiMu
noTepsiMu Yepes n3ons-
LMo, UMEETCH BO3MOX-

HOCTb 3aaBaTb AOMONHM-
TenbHble PUKCUPOBAHHbIE
Tennosble notepu. ATy
BO3MOXHOCTb MOXHO 1C-
nonb3oBaTk, HanpMmep,
ans moaenupoBaHus oTbo-
pa Tenna B cnyyae Tpy6o-

npoBOAOB - CMYTHUKOB

36

Gpod

Pacxoq Boabl B nogatoLem

Tpybonposoae

T/™

3HayeHne gaHHon
BeJIMYNHBbI onpeaenaeTcd B

pes3ynbTaTte pacyeTa

37

Gobr

Pacxopn Boab! B 06paTHOM

TpybonpoBoae

T/™

3HayeHne gaHHon
BeJIMYNHBbI onpeaenaeTcd B

pes3ynbTaTte pacyeTa
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Pas-
Ne | YcnoBHoe |[lonb3oBatenbckoe Haume- | EanH. name- | Tun no- Tun UHdcopmauus, 3anuchkl-
mep
n/n |o603Ha4YeHne HOBaHue nons peHus na \AAHHbIX| Baemas B nosne
nonsa
3HayeHne gaHHon
MoTepw Hanopa B NogawoLLEM
38 dH_pod M Y 8 BENMYUNHBI OnpeaenseTcs B
Tpybonposoae
pesynbTaTe pacyeTa
3HayeHne gaHHon
MoTepwn Hanopa B o6paTHOM
39 dH_obr M Y 8 BENMYUNHBI OnpeaenseTcs B
Tpybonposoae
pesynbTaTe pacyeTa
YaenbHble NUHelHbIe NoTepu 3HayeHue aaHHon
40 | dHud_pod Harnopa B nopa.Tp- MM/M Y 8 BENVYNHbLI ornpeaenaeTcs B
ae pesynbTaTe pacyeTa
. 3HayeHue aaHHon
YaenbHble NUHEHbIE NOTeEpPU
41 | dHud_obr MM/M Y 8 BENVYNHBI onpeaenseTcs B
Hanopa B 06p.Tp-ge
pesynbTaTe pacyeTa
3HayeHue aaHHon
CKOpOCTb ABWXEHMS BOAbI B
42 Vpod m/c Y 8 BENVYNHbLI onpeaenseTcs B
noa.Tp-ge
pesynbTaTe pacyeTta
3HayeHve aaHHon
CKOpOCTb ABWXEHMS BOAbI B
43 Vobr m/c Y 8 BENVYNHBLI onpeaenseTcs B
obp.Tp-Ae
pesynbTaTe pacyeTta
3HayeHve aaHHon
BENMNYUNHBI onpeaensieTcs B
pesynbTaTe pacyeta. po-
LIEHT YTEYKUN N3 TEMNIOBOW
BenuuuHa yTeykn 13 nogato-
44 Gut_pod T/™ Y 8 ceTu 3agaeTcs nepes Bbl-
wero Tpybonposoaa
NOJIHEHMEM pacyeToB B
nyHKTe meHto "HacTtpowika",
Mo YMON4YaHWIo NPOLLEHT
yteukn 0.25
3HayeHne gaHHon
BENMYUNHBI onpeaensieTcs B
pesynbTaTe pacyeta. lNpo-
LIEHT YTEYKM U3 TENOBOMN
BenuunHa yteukn 13 obpaTtHo-
45 Gut_obr T/™ Y ceTu 3agaeTcs nepes Bbl-
ro Tpybonposoaa
NofIHeHMEeM pacyeToB B
NyHKTe MeHio "HacTponka",
Mo YMON4YaHWo NPOLLEHT
yTeukm 0.25
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

Tun

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

46

Qpot_pod

Tennosble NoTepun B Nogao-

wem Tpybonposoae

Kkan/y

3HayeHue dakTnyeckmx
TennoBbIX NOTepb B noga-
owem Tpybonposoae
onpenensieTcs B pesynbTa-
T€ BbINONMHEHUA Hanagou-
HOro nnun noBepo4vHoro

pacyeTa

47

Qpot_obr

Tennoeble noTepu B 0GpaTHOM

TpybonpoBoae

Kkan/y

3HaveHne akTU4ecKnx
TennoBbIX NOTepb B 06paT-
HoM TpyBonpoBoae onpe-

AensieTcsi B pesynbtarte
BbIMOSTHEHUSI HANaA0YHOro

nUnn noBepo4vHoro pacyeta

48

Qud_sg_pod

CpegHeroa.yg.tenn.notepu
noAa.Tp-ga

KKan/y *m

3HayeHne cpegHeroqoBbIX
yAenbHbIX NoTepb Tenna
nopatoLlero Tpybonposo-
aa, (kkan/yac) /m onpege-
naeTcA B pe3ynbTaTe Bbl-
NofHeHMs Hanago4Horo

nUnn NnoBepo4vHoOro pacyeta

49

Qud_sg_obr

CpegHerod.ya.Tenn.notepu

obp.Tp-Aa

KKan/y *m

3HayeHne cpeaHerogoBbIX
yAenbHbIX NoTepb Tenna
ob6paTHoro Tpybonposoaa,
(kkan/yac) /m onpegensieT-
CA B pesynbTaTe BbINosHe-
HWS1 HanaZo4YHOro UNK no-

BEPOYHOro pacyeTa

50

Qn_pot_pod

HopMm.aken.Tenn.notepu

non.Tp-aa

kkan/yac*m2*C

3HayeHne gaHHon
BENUYUHbI onpeaensieTcs B

pesynbTaTte pacyerta

51

Qn_pot_obr

HopMm.aken.Tenn.notepu

obp.Tp-Aa

kkan/yac*m2*C

3Ha4yeHne gaHHomn
BENMNYUHBI ONpeaenseTcs B

pesynbTaTte pacyerta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
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Pas-
Ne | YcnoBHoe |[lonb3oBatenbckoe Haume- | EanH. name- | Tun no- Tun UHdcopmauus, 3anuchkl-
mep
n/n (o603HayYeHue HOBaHue nons peHus na \AaHHbIX| BaeMas B none
nons
3HayeHne gaHHon
TemnepaTypa B Havare y4acT-
52 | Theg_pod °C Y 8 P |BenuuuHbl onpepenseTca B
Ka nog.Tp-ga
pesynbTaTe pacyeTa
3HayeHne gaHHon
TeMnepaTypa B KOHLE y4YacTka 3
53 | Tend_pod C Y 8 P |BenuuuHbl onpeaensieTcs B
noa.Tp-ga
pesynbTaTe pacyeTa
3HayeHue aaHHon
TemnepaTypa B Havare y4acT-
54 | Tbeg_obr °C Y 8 P |BenuunHbl onpeaensetcs B
Ka obp.Tp-aa
pesynbTaTe pacyeTa
3HayeHue aaHHon
TemnepaTypa B KOHUE y4acTka
55 | Tend_obr °C Y 8 P |BenuuuHbl onpeaensieTcs B
obp.Tp-Aa
pesynbTaTe pacyeTta
3HayeHve aaHHon
OwnameTp nogatowero Tp- aa BEMNUYUHBI onpeaenseTcs B
56 | Drek_pod . M Y 8 P
(KOHCTPYKTOPCKMI) pesynbtaTe KOHCTpyKTOp-
CKOro pacyeTa
3HaueHne JaHHON
OnameTp obpaTHOro Tp-ga BENMUYMHBI ONpeaenseTcs B
57 Drek obr . M Y 8 P
(KOHCTPYKTOPCKMI) pesynbTtate KOHCTpyKTOp-
CKOro pacyeTa
3apaetcsa koacbpUUNEHT
LLIepOXOBaTOCTU NoAakLLe-
ro Tpybonposoga (Tonbko
npu BbINONHeHUN KoH-
LLlepoxoBaTtocTb noa. Tp- Aa CTPYKTOPCKOro pacyeTta
58 | Ke_con_pod . MM Y 8 | No*™* 5
(KOHCTPYKTOPCKMI) Tennoson cetu). Ang Ho-
BbIX CTanbHbIX TPY6 k03adh-
ULIMEHT LLIEPOXOBATOCTH
npvHMMaeTCs B COOTBET-
ctBun co CHull 0.5 mm
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n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe Haume-

HOBaHue nons

EAvH. name-

peHus

Twn no-

nAa

Pas-
mep

nons

AaHHbIX|

UHdcopmauus, 3anuchkl-

Baemas B none

59

Ke con obr

LlepoxoBaTocTb 06p. Tp-Aa

(KOHCTPYKTOPCKMI)

MM

B3apaeTcs KoachduumneHT
LLIepoXoBaTOCTU NoAatoLLe-
ro Tpybonposoaa (Tonbko
npu BbIMNONHEHNN KoH-
CTPYKTOPCKOro pacyeTta
Tennoson cetu). Ang Ho-
BbIX CTanbHbIX TPY6 k0adh-
bVLIMEHT LLIEPOXOBATOCTU
npuHMMaeTcs B COOTBET-

ctBum co CHulM 0.5 mm
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15.4 LleHTpanbHbIX TEeNIOBOM NYHKT (ctp)

Tabnuua 15.4 - LieHTpanbHbIN TENNOBOW NYHKT

EQvH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |Mudopmauums, 3anucbiBaemas B none
n/n |o6o3HavYeHne| HanMeHOBaHWe Monsi nons
peHus nonsi| HbIX
3anuceiBaeTcst aBTOMaTUYECKUN Mpu
0 Sys ID obbekTa - Y 8 - .
dopMUpOBaHMM TEMMOBOW CETU
3apaeTca nonb3oBaTenem, HanpuMmep
1 Adres Agpec - T 30 VH
yn. ®epoceeHko a.14
3apaeTca nonb3oBaTenem, HanpuMmep
2 Name HanmeHoBaHue yana - T 30 NH
uTn-23, n r.a.
Mocne BbINONHEHNS pacyeToB B JAHHOM
none 3anucoiBaeTcs Lmdpa, Hanpumep
3 Nist Homep ncToyHuka - Y 8 P 1,2, 3, nT.A4. cooTBETCTBYHOLLAA HOMEPY
WCTOYHMKA OT KOTOPOrO 3anuTbiBaeTCs
[aHHbI 00BbEKT
3apaeTcsa reogesnyeckas oTmeTka no-
4 H_geo [eopge3nyeckas oTMeTKa M Y 8 MO |BepxHOCTM 3eMfn, Ha KOTOPON HAaXO4MUT-
CSl AaHHbIN 00BbEeKT
Homep cxembl nogknioye- 3apaetcsa cxema npucoeamHenuns LITT.
5 N_schem - Y 8 Mo
HMA y3na CxeMbl npuBeaeHbl B [NpunoxeHunn 6
3apgaeTcsa pacyeTHOe 3Ha4YeHve Temne-
PacueTHas Temnepatypa Ha paTypbl TEMNOHOCUTENS HA BXOAE B
6 Tl r °C Y 8 no .
BxoAe 1 KoHTypa nepsbI KOHTYp, Hanpumep 150, 130,
110 unun 95°C
3apgaeTcsa pacyeTHOe 3HaYeHne Temne-
PacueTHas Temnepatypa Ha
7 Tlto_so °C Y 8 MO | paTypbl TENNOHOCMTENS Ha BbIXOAE W3
BbIXxoge 1 KOHTypa
nepBoro KOHTypa
3apaeTcsa pacyeTHoOe 3HaveHne Temne-
PacueTHas Temnepatypa Ha
8 T2_r °C Y 8 no paTypbl TEMOHOCUTENS HA BXOAE BO
BXOAe 2 KOHTypa .
BTOPOW KOHTYP, Hanpumep 70°C
3apgaeTcsa pacyeTHOe 3Ha4YeHne Temne-
PacueTHast TemnepaTypa Ha
9 T3 r °C Y 8 MO | paTypbl TennoHocuTens Ha Bbixode 13
BbIXOZ€ 2 KOHTypa
BTOPOro KOHTYypa, Hanpumep 95°C
. Mpu He3aBNCMMOM NOAKMHYEHNUMN CU-
Pacnonaraemsii Hanop
10 Hnz_ras M Y 8 MO | cTtembl oTONNEHUs 3agaeTcsa pacnona-
BTOPOrO KOHTypa .
raemblii Hanop BTOPOro KOHTypa
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EaovH. Pa3- | Tun
Ne | YcnosHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
Mpn He3aBUCUMOM MOAKITHOYEHUN CU-
Hanop B o6paTHWKe BTOpPO- CTeMbl OTONNEHUS 3a4aeTCsi Hanop B
11 Hnz obr M Y 8 Mo
ro KOHTypa obpaTtHom TpybonpoBoae BTOPOro KOH-
Typa
KonuyecTtso cekuuit TO Ha 3apgaeTcs nonb3oBaTenem LUGpPOm,
12 Nsec_so wT Y 8 no
CcoO Hanpumep, 1,2, 3n T.4.
EqunH. Pas- | Tun
Ne | YcnoBHoe |[onb3oBaTtenbckoe Haume- Tun
n3ame- mMep | AaH- | WHdopmauus, sanucsiBaemas B none
n/n | obosHaveHve HOBaHwe nons nons
peHus nons | HbIX
MoTepu Hanopa B ofHOM 3apaetcsa nonb3osartenem Lmgpon,
13 Hsec_so M Y 8 Mo
cekumm TO Ha CO Hanpwumep, 0.1, 0.2, 0.3, m.
EauvH. Pa3- | Tun
Ne | YcnoeHoe |[lonb3oBaTenbckoe HaMme- Tun
name- mep | AaH- | WHdopmauus, 3anucsiBaemas B none
n/n | obo3HaveHve HOBaHuWe nonsi nons
peHusi nons | HbIx
KonnyectBo napannernbHbIxX 3apaeTcs nonb3oBaTenem Luudpon,
14 Ngr_so wT Y 8 Mo
rpynn TO Ha CO Hanpuwmep, 1, 2,31 T.4.
PekomeHayeMblin HoMep
15 Nel_r - C| 8 P Onpepnensetca B pe3ynbTaTe pacyeTta
aneeaTopa
PekomeHayembln agnameTp
16 Dsop_r MM C| 8 P Onpepnensetca B pe3dynbTaTe pacyeTta
conna anesaTopa
PacueTHbIn koadhpuuneHT
17 U_calc - Y 8 P Onpepnensetcsa B pe3dynbTaTe pacyeTta
cMeLleHust
daKkTnyecKkMn KoaPULIMEHT
18 U_fakt - Y 8 P Onpepnensetcsa B pe3dynbTaTe pacyeTta
cMeLleHust
3apaeTca 3HadeHue hakTnyeckm ycra-
Homep ycTaHOBMNEHHOro
19 Nel_u - Y 8 no* HOBIEHHOrO HOMepa aneBaTopa,
anesaTopa
Hanpumep 1, 2, 3,4,5,6, 7.
3apaeTcs 3HavyeHne hakTUyeckn ycrta-
OdnameTp ycTaHOBMNEHHOIO
20 Dsop_u MM Y 8 MO | HOBNEHHOro aMameTpa conna anesaTo-
conna anesaTopa
pa, Hanpumep 3, 5, 7, 9 MM.
MoTepu Hanopa B conne
21 dHsoplo M 4 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
anesaTopa
TemnepaTypa Ha Bxoge 1
22 Tl t °C C| 8 P OnpepgenseTca B pedynbTaTe pacyeTta
KOHTypa
TemnepaTypa Ha Bbixoae 1
23 T2_t °C Y 8 P OnpepenseTca B pe3ynbTaTe pacyeTta
KOHTypa
TemnepaTypa Ha Bbixoge 2
24 T3so_t °C Y 8 P OnpepenseTca B pe3ynbTaTe pacyeTta
KOHTYpa
TemnepaTypa Ha Bxoge 2 s
25 T2so_t C Y 8 P Onpepensetca B pe3ynbTaTe pacyeTta
KOHTYpa
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EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
[dvnameTp wanbsl Ha nog.Tp-
26 | Dshb_pod MM 4 8 P Onpepnensetca B pedynbTaTe pacyeTta
ae
Konuyectso wawnb Ha
27 | Nshb_pod wT C| 8 P Onpepgensetca B pe3ynbTaTe pacyeTta
noAa.Tp-ge
OnameTp wanbbl Ha obp.
28 Dshb_obr MM Y 8 P OnpepenseTcs B pe3ynbTaTe pacyeTa
Tp-Oe
Konuyectso wawnb Ha
29 Nshb_obr wT Y 8 P OnpepenseTcs B pe3ynbraTe pacyeTa
obp.Tp-ae
EauvH. Pa3- | Tun
Ne | ¥YcnosHoe |[lonb3oBaTenbckoe Havme- Tun
n3ame- mMep | AaH- | WHdopmauus, 3anucsiBaemas B none
n/n | obo3HaveHve HOBaHuWe nonsi nons
peHust nonsi | HbIx
. 3apaeTcs nonb3oBaTenem agnameTp
[nameTp ycTaHoBNeHHON .
30 | Dshb_pod_u . MM Y 8 MO* | ycTaHOBNEHHOM LWanbbl Ha nogaroLem
Wwanbbl Ha NoAa.Tp-ae
Tp-oe
3apaeTcsa nonb3oBaTenem KonmyecTso
Konunyectso yctaHoBneH- .
31 | Nshb_pod_u . wT Y 8 MO* | ycTaHOBNEHHbIX Wanb Ha nogatoLiem
HbIX Wawnb Ha noA.Tp-ae
Tp-Oe
EounH. Pas- | Tun
Ne | YcnoeHoe |[lonb3oBaTenbckoe HaMme- Tun
n3me- mep | gaH- | WHdopmaums, 3anuceiBaemasi B none
n/n | obosHaveHve HOBaHWe norns nons
peHust nons | HbIx
. 3apaeTca nonb3oBaTteneMm AnameTp
[dnameTp ycTaHOBNEHHON . .
32 | Dshb_obr_u . MM Y 8 MO* | ycTaHoBneHHOW Wwaibbl Ha obpaTHOM
Wwanbsbl Ha 0bp.Tp-ae
Tp-ae
3agaeTcsa nonb3oBaTenem KOnmM4ecTBo
KonnyecTtBo ycTtaHOBNEH- .
33 | Nshb_obr_u . wT Y 8 MO* |ycTaHoBneHHbIX Warnb Ha obpaTHOM Tp-
HbIX Wanb Ha obp.Tp-ae
e
MoTepn Hanopa Ha wanbe B
34 | dHshb_pod M Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
noa. Tp-ge
MoTepwn Hanopa Ha wanbe B
35 | dHshb_obr M Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
obp. Tp-Ae
36 Dshb_gvs OunameTp waiibbl Ha BC MM Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
37 Nshb_gvs | Konunyectso wanb Ha IBC wT Y 8 P OnpepgenseTca B pedynbTaTe pacyeTta
[nameTp ycTaHOBNEHHON 3apaeTcsa nonb3oBaTenem avameTp
38 | Dshb_gvs_u . MM Y 8 no- L
wanbel Ha MBC yCTaHOBMNEHHON Wwanbel Ha NBC, MM
KonnyecTtBo ycTtaHOBNEH- 3apaeTcsa nonb3oBaTenem Konmy4ecTBo
39 | Nshb_gvs_u . wT Y 8 no* .
HbIX WwWanb Ha MBC yCTaHOBINEHHbIX LWanb Ha BC
MoTepu Hanopa Ha wanbe
40 | dHshb_gvs rBC M Y 8 P Onpepensetca B pe3ynbTaTe pacyeTta
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EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
TemnepaTypa xonoaHown 3apaeTca nonb3oBarteneM Temneparypa
41 Thv °C Y 8 Mo . .
BOAbI XOIogHON BOAOMPOBOAHON BOAbI
3apaeTca nonb3oBarteneM Temneparypa
42 Tgv Temnepatypa Bogbl Ha FBC| °C Y 8 MO |Boabl nocTynatoLLen B cucTemy ropsye-
ro BogocHabxeHus
. [nsi 3aKpbITIX CUCTEM ropsivyero
Pacnonaraembii Hanop 2
43 Hgv2_ras M Y 8 MO |BogocHabxeHus 3ajaeTcs pacnonarae-
KoHTypa 'BC .
MbIVi HAMop BO BTOPOM KOHType
[ns 3aKpbITbIX CUCTEM ropsvero BOA0-
Hanop B obpaTHuKe 2 KOH- CcHabXeHus 3ajaeTcs Hanop B LUPKyns-
44 | Hgv2_obr M Y 8 Mo
Typa 'BC LUMOHHOM TpybonpoBoae BO BTOPOro
KOHTYpa
) Konnyectso cekuun TO Ha 3apaeTcsa nonb3osartenem umgpon,
45 Nsec_niz wT Y 8 Mo
BC | ctyneHb Hanpumep, 1,2, 3 n 1.4.
Kon-Bo napannen. rpynn 3apaeTca nonb3oBaTenemM LMdpon,
46 Ngr niz wT Y 8 Mo
TO Ha MBC | cTyneHb Hanpuwmep, 1,2, 31 T.4.
MoTepw Hanopa B ogHON 3apaeTca nonb3oBaTenemM LMdpon,
47 Hsec niz M Y 8 Mo
cekumm | cTynexm Hanpwumep, 0.1, 0.2, 0.3, m.
Mpu Hanuuum pe3ynbLTaToOB 3aMEPOB,
o Mcn. Temnepatypa Ha BXO-
48 T11liniz °C Y 8 MO |3agaeTcsa ncneiTatensHasa Temnepartypa
ae 1 koHTypa | cTyneHu
TENNOHOCUTENS Ha
EauvH. Pa3- | Tun
Ne | YcnoeHoe |[lonb3oBaTenbckoe Havme- Tun
n3me- mep | gaH- | WHdopmauus, 3anuceiBaemasi B none
n/n | obo3HaveHne HOBaHWe nonsi nons
peHust nonsi | HbIxX
BXoze nepsoro KoHTypa. O6 ucnbiTa-
TenbHbIX NapameTpax TO nogpobHen
y3HaTb MOXHO B pasgene Mcnbitatens-
Hble napameTpbl TO.
Mpu Hanuuun pe3ynbLTaToOB 3aMeEPOB,
3apaeTcsa ncnblTatenbHasa TeMmnepartypa
TENNOHOCUTENS Ha
o Wcn. Temnepatypa Ha Bbl-
49 T12iniz °C Y 8 MO | Bbixoge nepsoro koHTypa. O6 ucnbiTa-
xope 1 koHTypa | cTynenu .
TenbHblx NapameTtpax TO noapobHen
y3HaTb MOXHO B pasgerne Vcneitatens-
Hble napameTpbl TO.
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EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
Mpu Hanuuum pesynbLTaToB 3aMEPOB,
3ajaeTca ucnblTatenbHasa Temnepartypa
ropsiyen Boabl Ha
o Wcn. Temnepatypa Ha BXo-
50 T21iniz °C Y 8 no BX0oZe BToporo koHTypa. O6 ncnbiTa-
e 2 koHTypa | cTynenn .
TenbHbIX NapameTpax TO nogpobHen
y3HaTb MOXHO B pasaene Wcnbitatens-
Hble napameTpbl TO.
Mpu Hanuuun pesynbLTaToB 3aMEPOB,
3ajaeTca ucnblTatenbHasa Temnepartypa
Wcn. Temnepatypa Ha BblI- ropsiyev BoAbl Ha BbIXOA4E BTOPOro KOH-
51 T22iniz y °C Y 8 no
xofe 2 KoHTypa | cTyneHu Typa. O6 ucnblTaTenbHbIX NapameTpax
TO noapobHen y3HaTb MOXHO B pasae-
ne VcnbitatenbHble napameTpbl TO.
Mpu Hannyun pesynLTaToB 3aMEPOB
3aJaeTcs TennoBas Harpyska nepeon
cTeneHn TennoobMeHHOro annapara.
O6 vcnbiTaTenbHbIX NnapameTpax TO
Mcn. Tennosas Harpy3ska | | Mkan/u, noapobHen y3HaTb MOXHO B pasfene
52 Qiniz y Y 8 Mo y
CTyneHn MBT UcnbitatensHble napameTpsl TO.
Harpy3ka moxeT 6bITb 3a4aHa kak B
[kan/4 Tak u B MBT. Kak usmeHuTb egu-
HULbI U3BMEPEHUI CMOTPUTE B pasaene
HacTtponka pacyeTos.
] Pacxopg ceT.Bogb! | cTyneHn
53 Gniz T/ 4 8 P Onpepnensetcsa B pe3ynbTaTe pacyeTta
TOTIBC
Pacxop ropsivei Boabl BO BTOPOM KOH-
) Pacxop 2 koHTypa | cTyneHn
54 G2 niz T/ 4 8 P | Type, onpegensietcs B pesynbtaTe pac-
TOTIBC
yeTa
Tennosas Harpy3ka | ctynenn TO Ha
) Tennosas Harpyska | cTy- | Mkan/u,
55 Q niz 4 8 P 'BC, onpenensieTcsi B pe3ynbTaTe pac-
neHn MBT
yeTa
TemnepaTypa Ha Bxoae 1 koHTypa | cTy-
] TemnepaTypa Ha Bxoge 1
56 T11 niz °C C| 8 P nenn TO Ha BC, onpegensietcs B pe-
KOHTypa | cTynexu
3ynbTaTe pacyeTta
TemnepaTypa Ha Bbixoae 1 KOHTypa
) TemnepaTypa Ha Bbixoae 1
57 T12 niz °C C| 8 P | ctynenun TO Ha BC, onpepensietcs B
KOHTypa | cTynexu
pesynbTaTe pacyeTta
TemnepaTypa Ha BxoAe 2 KoHTypa | cTy-
) TemnepaTypa Ha Bxoge 2
58 T21 niz °C C| 8 P nenn TO Ha 'BC, onpenensieTca B pe-
KOHTypa | cTynexm
3ynbTaTe pacyeTta
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EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n |obo3HavyeHne| HammMeHoBaHWe NMons nonsa
peHus nons | HbIX
TemnepaTypa Ha BbIxoAe 2 KOHTypa
. TemnepaTypa Ha BbIxoge 2
59 T22 niz °C Y 8 P | ctynenun TO Ha BC, onpepensietcs B
KOHTypa | cTynexm
pesynbTaTe pacuyerta
Konwnyectso cekuun TO Ha 3apaetca nonb3osartenem Lmgpon,
60 | Nsec_verh wT Y 8 no
BC Il ctyneHb Hanpumep, 1,2, 3 n 1.4.
Kon-Bo napannen. rpynn 3apaetca nonb3osartenem Lmgpon,
61 Ngr verh wT Y 8 no
TO Ha 'BC Il cTyneHb Hanpumep, 1,2, 3n T.4.
MoTepu Hanopa B ofHOM 3apaetcsa nonb3osartenem Lmgpon,
62 | Hsec_verh M Y 8 no
cekumu Il ctynenu Hanpumep, 0.1, 0.2, 0.3, m.
TemnepaTypa Ha Bxoge 1 koHTypa Il
TemnepaTypa Ha Bxoge 1
63 T11 verh °C C| 8 P ctynenn TO Ha BC, onpegensieTcsa B
koHTypa Il cTyneHn
pesynbTaTe pacyeTta
TemnepaTypa Ha Bbixoge 1 KOHTypa
TemnepaTypa Ha Bbixoge 1
64 T12 verh °C C| 8 P |ll ctynenn TO Ha N'BC, onpegenseTtca B
koHTypa Il cTyneHn
pesynbTaTe pacyeTta
TemnepaTypa Ha Bxoge 2 KoHTypa Il
TemnepaTypa Ha Bxoge 2
65 T21 verh °C Y 8 P ctyneHun TO Ha BC, onpenensietcs B
koHTypa Il cTyneHn
pesynbTaTe pacyeTta
TemnepaTypa Ha BbIxoAde 2 KOHTypa
TemnepaTypa Ha Bbixoge 2
66 T22 verh °C Y 8 P Il ctynenun TO Ha MBC, onpenensietcsa B
koHTypa Il cTynenn
pesynbTaTe pacyeTta
Mpu Hanuuun pesynbLTaToB 3aMeEpPOB,
Wcn. Temnepatypa Ha BXxo- 3ajaeTcs ucnblTaTenbHasa Temnepartypa
67 | T1liverh y °C Y 8 no y
e 1 koHTtypa Il ctynenn TENNOHOCUTENSI Ha BXOA4E NEPBOro KOH-
Typa Il ctynenn
Mpu Hanuuun pe3ynbLTaToOB 3aMeEPOB,
Wcn. Temnepatypa Ha Bbl- 3ajaeTcs ucnblTaTenbHasa Temnepartypa
68 | T12iverh Y °C Y 8 no y
xope 1 koHTypa Il cTynexm TENNOHOCUTENSA Ha BbIXOAE NepBOro
KoHTypa Il cTyneHn
Mpu Hanuuun pe3ynbLTaToOB 3aMEPOB,
Wcn. Temnepartypa Ha Bxo- 3agaeTcs ucnelTatensHas TemnepaTtypa
69 | T21iverh °C Y 8 no .
e 2 koHtypa |l ctynenn ropsiye Bofbl Ha BXOAE BTOPOro KOHTY-
pa Il ctynenu
Mpu Hanuuum pe3ynbLTaToOB 3aMEPOB,
Wcn. Temnepartypa Ha BbI- 3agaeTcs ucnelTatenbHas TemnepaTypa
70 | T22iverh pamyp °C Y 8 no . pamyp
xope 2 koHTypa Il cTynexu ropsiyevt BoAbl Ha BbIXOA4E BTOPOro KOH-
Typa Il ctynexu
Mpy Hann4mMu pesynbTaToOB 3aMepPOB
] Wcn. TennoBas Harpyska Il | Fkan/y, 3ajaeTcsa TennoBas Harpyska nepson
71 Qiverh Y 8 no
CTyneHn MBT cTeneHn TennoobMeHHOro annapara.
Harpyska MoxeT ObITb 3aaHa Kak B
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
kan/u Tak n B MBT. Kak nameHuTb eau-
HULbI U3MEPEHNI CMOTPUTE B pasgene
HaCTpOWKKN pac4eToB
Pacxopg cet.Bogb! Il cTtyneHu
72 Gverh T Y 8 P Onpepgensetca B pedynbTaTe pacyeTta
TOTIBC
Pacxopn ropsiueit Bogbl BO BTOPOM KOH-
Pacxopg 2 koHTypa Il cTyne-
73 G2 verh T Y 8 P Type |l cTynenn, onpegenseTcs B pe-
HMn TO NBC
3ynbTate pacyeTta
Tennoas Harpy3ka Il ctynenn TO Ha
Tennoas Harpy3ka Il cTy- | [kan/y,
74 Q verh Y 8 P 'BC, onpenenseTtcs B pe3ynbTaTte pac-
neHn MBT
yeTa
Pacxon ceteBoun Boabl Ha
75 Gset_nal T/ Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
KBapTan nocrne Hanagku
MopknoyeHHas Harpyska Ha OnpepensieTcst aBTOMaTUYeCKM No noa-
76 Qo t MkanM | 4 8 P .
oTonneHve KIKOYEHHOW Harpyske kBaprtana
MopknoyeHHas Harpyska Ha OnpepensieTcst aBTOMaTU4YeCKM No noa-
77 Qsv_t Mkan/v | Y 8 P .
BEHTUNALMIO KIKOYEHHOW Harpyske kBaprtana
MopknoyeHHas Harpyska Ha OnpepensieTcst aBTOMaTU4YeCKM No noa-
78 Qov_t Mkan/m | 4 8 P
BC KINIOYEHHOW Harpyske kBapTtana
CymMmapHbIn pacxog ceTe-
79 | Gsum_pod . T/ Y 8 P Onpepnensetca B pedynbTaTe pacyeta
BOW BOAbI
Pacnonaraemsiin “rop Ha
80 H_ras M Y 8 P Onpepnensetcsa B pe3dynbTaTe pacyeTta
BBoge LTI
Hanop B nogatowiem Tpy6o-
81 H_pod M Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
nposoae
Arop B 0OpaTHOM Tp-Ae Ha
82 H_obr M Y 8 P OnpepensieTcs B pe3ynbTaTte pacyeTa
BBoge LIl
[aBneHuve B nogarLlem
83 Ppod M Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
Tpybonposoae
[daBneHue B o6paTHOM Tpy-
84 Pobr M Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
6onposoge
Pacnonaraemebiii Hanop 2
85 Hout_pod M Y 8 P OnpepenseTca B pe3ynbTaTe pacyeta
KoHTypa LT
86 Hgv_pod Hanop B noa.tp-ge NBC M Y 8 P OnpepenseTca B pe3dynbraTe pacyeTa
87 Hgv_obr Hanop B 06p.Tp-ge NBC M Y 8 P OnpepenseTca B pe3ynbTaTe pacyeTa
88 Pout_pod [asneHue B noa.Tp-ae M Y 8 P Onpepensetca B pe3ynbTaTe pacyeTta
89 Pgv_pod |OaeneHue B noa.tp-ge NBC M Y 8 P OnpepenseTca B pedynbTaTe pacyeTta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe

HaunmMmeHoBaHuUe nons

EaovH.
n3me-

peHus

Twvn

nons

Pas-
mep

nons

Tvn
AaH-

HbIX

UHdopmauuma, 3anucbiBaemas B nosne

90

Pgv_obr

OaeneHue B 06p.Tp-ae BC

M

P

Onpepfensietcs B pe3ynbTaTte pacyeTta

91

Pout obr

[asneHue B 06p.Tp-ae

Onpepfensietcs B pe3ynbTaTte pacyeTta

92

Hout_obr

Hanop B obpatHom Tp-ae 2
koHTypa LTI

OI'Ipe,CI,eJ'IHeTCﬂ B pe3ynbTaTte pacyeTa

93

Gperem

Pacxon Boabl No nepembly-

Ke

T/™

Onpepensietcs B pe3ynbTaTte pacyeTta

94

Tvso_r

PacueTtHas TemnepaTtypa

BHYTp. Bo3gyxa ans CO

°C

no

3apaeTca pacyeTHoe 3Ha4YeHve Temne-
paTypbl BO3gyxa BHYTpU oTannmBaembix
NoMELLEHNA Npn
NPOEKTUPOBAHMMN CUCTEMbI OTOMSEHUS,
Hanpumep 20, 18, 16 unn 10°C

95

Qgv_sred

PacueTHas cpegHsas

Harpyska Ha BC

kan/y

no

3agaeTcsa nonb3oBaTenieM Mo NPoekT-
HbIM AaHHbIM. [1pU OTCYTCTBUM NPOEKT-
HbIX AaHHbIX pacyeTHbIE TENNOBbIE
Harpysku Ha
ropsiyee BogocHabxeHne mMoryT 6biTb
onpegeneHbl N0 KONMYecTBy
notpebuTenen ropsyero BogocHabxe-
HUSI, B COOTBETCTBMU C
ykasaHuamu CHull. Harpyska moxeTt
ObITb 3aaaHa Kak B 'kan/y
Tak u B MBT. Kak namenntb eamHuLbl
M3MEepPEHUI CMOTPUTE B pasgene

HacTponkn pacyeTos.

96

Qgv_max

PacyeTHas makcumanbHas

Harpy3ka Ha BC

kan/y

no

3apaeTcsa nonb3oBaTenem rno NpoekT-
HbIM AaHHbIM. Harpyska moxeT ObITb
3apaHa Kak B [kan/y
Tak 1 B MBT. Kak namenntb eamHuLbl
M3MEepPEHUI CMOTPUTE B pasgene

HacTpoinku pacyeTos.

97

Regul_T

Hanuune perynatopa Ha
BC

no

YkasblBaeTCs NPU3HaK Hanuuusi peryns-
Topa TemnepaTypbl Ha CUCTEMY ropsiye-
ro BogocHabxenus: 0 - otcyTcTByeT; 1 -

yCTaHOBIEH

98

Kb

BanaHcoBbIn KoadhpULMEHT
3akp. (BC

no

3HayeHVe 3TOro Nons UCMonb3yeTcst
npv onpeaeneHun 6anaHCcoBoOW Harpys-
KV B Hanago4HOM pacyeTe Ans 3aKpbl-
Tbix cxem BC.

BanaHcoBasi Harpy3ka onpefensercst
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe

o0603Ha4YeHune

Monb3oBaTenbckoe

HaunmMmeHoBaHuUe nons

EaovH.
n3me-

peHus

Twvn

nons

Pas-
mep

nons

Tvn
AaH-

HbIX

UHdopmauuma, 3anucbiBaemas B nosne

Kak cpegHsia Harpy3ka MBC, ymHoxeH-
Hasa Ha BbanaHcoBbIN KO3 ULMEHT.
KoadppmumeHT no3songeT nonb3oBate-
N0 perynmpoBaTb BENUYUHY Harpysku (1
pacxofa) Ha KOTOpyt NPOu3BOAUTCA
Hanagka.

Ecnu 3HayeHve nons He 3agaHo nnu
caMo nore B CTPYKType OTCYTCTBYET,
pac4yeT 6epeT 3HaYeHne koapduuneHTa
no ymondanuio: 1.15 gnsa ogHocTynex-
yatomn cxeMbl, 1.1 Ans oByxcTyneH4aTomn
cMmellaHHon, 1.25 ans aByxcTyneH4yaToun

nocneaoBaTenbHON.

99

Regul_G

Cnocob gpoccenvpoBaHua
Ha LUTM

no

YkasbiBaeTcs cnocob apoccenmpoBaHns
Ha LTI umndppon ot 0 oo 6. 0 - gpocce-
nuposaHue Ha LTI He npoussoaunTcs,

€CInn 370 He
aBnsieTcs obasarteneHbIM; 1 - Apocce-
nunpyeTtcs Bbixof 13 LITT1 Ha oTonneHue,
wanba yctaHaBnMBaeTCcs
BCerga Ha nogatowem TpybonpoBoge; 2
- ApoccenupyeTcs
Bbixog 13 LTI Ha oTonneHwne, wariba
yCTaHaBnuBaeTCcs Bcerga Ha
obpaTtHom TpybonpoBoae; 3 - Apocce-
nupyetcs Bbixoa u3 LTI Ha oTonneHwe,

MecTa YCTaHOBKU LIanb onpeaensoTcs

aBTOMAaTM4eCcKy; 4 - ycTaHaBNUBAKOTCA
wanbbl Ha BBOoAe B LTI (06wme Ha
oTtonnexue n NBC), mecta ycTtaHOBKM

Wwanb onpenensitoTcst aBToMaTnyecku; 5
- yCTaHaBnuBarTcs Wwanbbl Ha BBOAE B

TN (o6wume Ha otonnenne n MBC),
wanba yctaHaBnMBaeTCcs Bcerga Ha
nogatowem TpybonpoBoae; 6 - yctaHas-

nueatoTcs wanbebl Ha Beoae B LTI (06-

Lwme Ha oTtonneHue u NBC), waiiba
yCTaHaBnvBaeTcs Bcerga Ha obpaTHOM

Tpybonposoae

100

Hzapas

3anac Hanopa npu gpocce-

nnpoBaHU

no

3agaeTcsa nonb3oBaTenemM 3anac Hano-
pa npu ApoccenupoBaHuu, Hanpumep 1,

21 T.4. METPOB
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
3apaeTcsa pacyeTHoOe 3HaYeHve Temne-
PacueTtHas TemnepaTypa paTypbl HAPY>XHOTO BO34yXa,
101 Tnvr °C C| 8 Mo y y y
Hapy>KHOro Bo3gyxa KOTOpOE NPMHUMAETCHA B COOTBETCTBUM
co CHwll, Hanpumep -26°C
Tekywasa Temnepartypa 3apaeTca nonb3oBaTenem, HanpuMmep
102 Tnv_t °C Y 8 no*
Hapy>XHOro Bo3ayxa 8,0,-10,-26 °C
CpepgHerogoBas Temnepa- 3apaeTca nonb3oBaTenem cpegHerofo-
103| Tsg_pod °C Y 8 no**
Typa BoAbl B Basi TemnepaTypa BoAbl B
3apaeTca nonb3oBaTenem cpegHerogo-
CpepnHerogoBas Temnepa-
104 Tsg_obr °C Y 8 NO** | Bast TemnepaTypa BoAbl B 06p. Tp-Ae
Typa BoAbl B 06p.Tp-Ae
nocne LTI
CpepnHerogoBas Temnepa- 3apaeTcsa nonb3oBaTenem cpegHeroao-
105| Tsg_grunt °C Y 8 no**
Typa rpyHta Basi TemnepaTypa rpyHta
CpepnHerogoBas Temnepa- 3apaeTcsa nonb3oBaTenem cpegHeroao-
106 Tsg_nv °C Y 8 no**
Typa HapyXHOro Bo3agyxa Bas Temrnepartypa HapyXHOro Bosgyxa
CpepnHerogoBas Temnepa- 3apaeTcsa nonb3oBaTenem cpegHerogo-
107 | Tsg_podval °C Y 8 no**
Typa Bo3ayxa B nogsanax Bas Temnepartypa Bo3ayxa B noasanax
Tekywasa Temneparypa 3apaeTcsa nonb3oBaTenem 3HavyeHue
108 Tgrunt °C Y 8 | NoO* .
rpyHTa TeKyLlen TemnepaTypbl rpyHTa
3apaeTcsa nonb3oBaTenem 3HavyeHue
Tekywasa Temneparypa .
109 Tpodval °C Y 8 NO** | Tekywen TemnepaTypbl BO3ayxa B Noa-
BO34yxa B nofBanax
Banax
CymMapHbI pacxoq BOAbI
110 | Gsum_pod2 T/ Y 8 P OnpepnenseTcsa B pe3dynbTaTe pacyeTta
BO 2 KoHType LTI
Tennosas Harpy3ka Bepx-
111 Qverh . Mkan/y 4 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
Heli ctyneHn TO NBC
) Tennosas Harpyaka HKHeN
112 Qniz Mkan/y 4 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
ctynexwn TO N'BC
MoTepu Tenna ot yTeyek B
113 Qut_pod Kkan/y C| 8 P OnpepgenseTca B pe3ynbTaTe pacyeta
noparwLem Tp-ae
MoTepwn Tenna oT yTe4ek B
114 Qut_obr Kkan/y C| 8 P OnpepgenseTca B pedynbTaTe pacyeTta
obpaTHOM Tp-ae
MoTepu Tenna oT yTeyek B
115 Qut_potr Kkan/y C| 8 P OnpepgenseTca B pedynbTaTe pacyeTta
cucT. TennonoTpeb.
3apaeTcsa nonb3oBartenem no pesynbTa-
) Wcn. Temnepatypa BoAbl Ha Tam UCMbITAHWI, ECMN UCMbITAHUS He
116 T11 i °C Y 8 Mo
Bxoae 1 KoHTypa npoBOAUNNCH, 3a4aeTCs pac4eTHOe
3HayeHue.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EaovH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
3apaeTcsa nonb3osartenem no pesynbTa-
] Wcn. Temnepartypa Boabl Ha Tam UCMbITaHWI, €CMW UCTIbITAHNSA He
117 T12 i °C Y 8 Mo
BbIXxoAe 1 KOHTypa NpoBOAUNNCH, 3a4aeTCs pac4eTHoe
3HayeHue.
3apaeTcs nonb3oBaTenem no pesynbTa-
) Wcn. Temnepartypa Boabl Ha Tam WUCMbITaHWIN, €CMW UCTbITAHWSA He
118 T21 i °C Y 8 no
BXOAe 2 KOHTypa NpoOBOAUNNCH, 3a4aeTcs pacyeTHoe
3HayeHue.
3apaeTcs nonb3oBaTenem no pesynbTa-
) Mcn. Temnepatypa BOAbl Ha TaMm UCNbITAHUA, €CNX UCTIbITAHNSA He
119 T22 i °C Y 8 no
BbIXO4€ 2 KOHTypa NpoBOAUNNCH, 3a4aeTcsa pacyeTHoe
3Ha4eHue.
3apaeTcs nonb3oBaTenem no pesynbTa-
120 G1_i Wcn. pacxoa 1 KoHTypa T Y 8 no Tam UCMbITaHWIN, €CNW UCTIbITaHNS He
npoBoaunuck, 3agaetcs pasHbiM 0
3apaeTcs nonb3oBaTenem no pesynbTa-
121 G2_i Wcn. pacxon 2 KoHTypa T Y 8 no Tam UCMbITaHWIN, €CMW UCTIbITaHWS He
npoBoOAUNUCL, 3agaeTcs paBHbiM 0
CymmapHas Tennosas
122 Qsum Mkan/y Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
Harpyska Ha LiTT1
TennoBble noTepu B noga-
123 Qts_pod Kkan/u | Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
owem Tp-ae
Tennosblie noTepu B obpaT-
124 Qts_obr Kkan/v Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
HOM Tp-Oe
Pacxop Boabl Ha yTeyku 13
125 Gut_pod T/ Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
noa. Tp-ga
Pacxop Boabl Ha yTeukn 13
126 Gut_obr T/ Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
obp. Tp-Aa
Pacxop Boabl Ha yTeukn 13
127 Gut_potr T/ Y 8 P OnpepensieTcs B pe3ynbTaTe pacyeTa
cuctem TennonoTpeo.
] BpeMms npoxoxaeHus Boabl
128 Time MUWH Y 8 P Onpepnensetcsa B pe3ynbTaTe pacyeTta
OT UCTOYHUKA
) MyTb, NponaeHHbIN OT UC-
129 Dist M Y 8 P Onpepensetca B pe3ynbTaTe pacyeTta
TOYHMKA
130 Tb [asneHue BcknnaHus M Y 8 P OnpepenseTca B pe3ynbTaTe pacyeTta
[aBneHue BckMnaHus Ha
131 Th_out M Y 8 P Onpepensetca B pe3ynbTaTe pacyeTta
Bbixoge LITI
132 Hstat CraTtuyeckuin Hanop M Y 8 P OnpepenseTca B pe3ynbTaTe pacyeTta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EaovH. Pa3- | Tun
Ne | YcnosHoe Monb3oBaTenbckoe Tun
n3me- Mep | paH- |MHdopmauums, 3anucbiBaemMas B none
n/n (o603HaYeHne| HauMMeHOBaHue nNons nonsa
peHus nons | HbIX
CraTnyeckuii Hanop Ha Bbl-
133 | Hstat_out M Y 8 P OnpepenseTcs B pe3ynbTaTe pacyeTa
xoge UTMN
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

15.5 Morpeburenns Tennosom ceTun

Ta6nuua 15.5 - MNoTpebuTenb TeNnoBon cetm

Ne

n/n

YcnoBHoe 0603-

Ha4veHue

Monb3oBatenbckoe

HaunmMmeHoBaHuUe nonsd

EavH.
n3me-

peHus

Tun

nons

Pas-
mep

nons

Tvn

AaHHbIX

UHdopmauus, 3anucbiBaemas B

none

Sys

ID o6bekTa

3anucbiBaeTca aBTOMaTU4ECKU npu

hopMNpOBaHUKN TEMSOBOW CETU

Adres

Anpec yana Beoga

30

NH

3apaeTcs nonb3oBaTtenem, Hanpuvep

yn. ®epoceeHko .14

Name

HavmeHoBaHue y3na

30

NH

3apgaeTcs nonb3oBaTenem, HanpumMmep

YKWUMOW JoM, LKona, U T.4.

Nist

Homep ncToyHuka

Mocne BbINOMHEHNS pacyeToB B
AaHHOM none 3anuceiBaeTcs undpa,
Hanpumep 1, 2, 3, n T.4. COOTBETCTBY-
rowas HoMepy MCTOYHMUKA OT KOTOPOro

3anUTbIBaEeTCA AaHHbIN NOTpebuTens

H_geo

[eope3nyeckast oTMeT-

Ka

no

3apaeTtcsa reogesndeckasl oTMeTKa
NMOBEPXHOCTM 3EMIU, Ha KOTOPOiA

Haxo4uTCs AaHHbIM y3en BBoAa

Hzdan

BbicoTa 3gaHusa notpe-

outens

no

3apaeTtcs BbICOTa 34aHUs, ecnn
TOYHOM BbICOTbI 34aHUSA HE U3BECTHO,
MOXXHO MPUHUMATL YCIOBHO 3 MeTpa

Ha 3Tax

N_schem

Homep cxembl nogknto-

YeHus notpebuTens

no

3agaeTcsa cxema NpucoeaMHeHMs y3na
BBoAa. CxeMbl NpuBeaeHsl B Mpuno-

XeHum 1

PacueTHas Harpyska Ha

oTonrieHne

kan/y

no

3apgaeTcsa nonb3oBaTenem no NPoekT-
HblM gaHHbIM B (Mkan/y). Mpwu oTcyT-
CTBUW NPOEKTHbIX AaHHbIX pac4eTHble
TENMOBbIE Harpy3ku Ha OToMMNeHne
MoryT 6bITe onpegeneHbl No Hapyx-
HOMY 0OBbeMy 34aHuUst U NOBEPXHO-
CTu HarpeBa TennonoTpebnstoLLero
obopygoBaHus. Harpyska MoxeT ObITb
3apaHa Kak B [kan/y Tak u B MBT. Kak
N3MEHUTb eaUHULbI
N3MepeHNn MOXHO y3HaTb B pasaene

HacTponkn pacyeTos.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe 0603-

Ha4yeHue

Monb3oBaTenbckoe

HaumMeHoBaHuUe nons

EavH.
nsme-

peHus

Tun

nons

Pa3s-
Mep

nons

Tvn

UHcopmauums, 3anucbiBaemas B

AAHHbIX none

Qsv_r

PacueTtHas Harpy3ska Ha

BEHTUNAUMNIO

kan/y

no

3apgaeTcs nonb3oBaTeNeM Mo NpoekT-
HbIM AaHHbIM B (Mkan/y).

Mpyn OTCYTCTBMM NPOEKTHBLIX AAHHbIX
pacyeTHble TENMOBbLIE HArpy3ky Ha
BEHTUNALMIO MOTYT BbITb OonpeaeneHbl
no Hapy>xHomy o6beMy 3aaHnsa Unu
NOBEPXHOCTM HarpeBa TennonoTpeot-
nsiowero obopynosaHus. Harpyaka
MOXeT ObITb 3aaHa kak B ['kan/y Tak u
B MBT. Kak nameHuTb egunHunLbl name-
PEHUI MOXHO Y3HaTb B pasgene

HacTtponkn pacyeTtos

Qgv_sred

PacueTtHaga cpegHsasa

Harpyska Ha BC

kan/y

no

3apaeTcsi Nnonb3oBaTeNem Mo NpoekT-
HbIM AaHHbIM B ((kan/4). MNpu oTcyT-
CTBUW NPOEKTHbIX AaHHbIX pacyeTHbIe
Tennosble
Harpyskm Ha ropsiiee BogoCHabxeHne
MoryT 6bITb OnpeaeneHsl Mo Konmye-
CTBY noTpebuTenel ropsyero Bogo-
cHabXeHusi, B COOTBETCTBUU C yKa3a-
Huamu CHul. Harpyska moxeT 6biTb
3afgaHa kak B 'kan/y Tak u B MBT. Kak
N3MEHWTb €OUHULBI U3MEPEHUI MOXHO
y3HaTb B pasgerne Hactponku pacye-

TOB.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe 0603-

Ha4yeHue

Monb3oBaTenbckoe

HaumMeHoBaHuUe nons

EavH. Pas-
Tun
nsme- Mep
nons

peHunsa nons

Tvn

AAHHbIX

UHcopmauums, 3anucbiBaemas B

none

10

Qgv_max

PacuyeTHasa makcumanbs-

Has Harpyska Ha [BC

Ikan/y 4 8

no

3apgaeTcsa nonb3oBaTenem no nNpoekT-
HblM aaHHbIM B (Mkan/y). Mpwu oTcyT-
CTBUW NPOEKTHbLIX AaHHbIX pac4eTHble
Tennosble
Harpysku Ha ropsiyee BoJOCHabxeHve
MoryT 6bITb onpegeneHsl No Konuye-
CTBY noTpebuTtenen ropsyero Bogo-
CcHabXxeHus, B COOTBETCTBUM C yKasa-
Huamu CHuM. Harpyska moxeT 6biTb
3apaHa kak B ['kan/y Tak n B MBT. Kak
N3MEHUTb eUHULbI U3MEPEHMNIA MOXKHO
y3HaTb B pasgene HacTpoviku pacye-

TOB.

11

Njil

YMCIO Xutenemn

no

3apaeTcsa KONMYecTBO XUTenen ans

OaHHOro ysna Beoa

12

Kso

KoadpmumeHT nameHe-
HMSA Harpysku oTonne-

HUA

no

3apgaeTca nonb3oBaTenem B criyyae
HeobXo0aAMMOCTU YBENNYEHUS HArpy3Kkn
Ha OTOMNMIEHNE NO CPaBHEHMIO C pac-
YeTHbIM 3HayeHueM, Hanpumep, 1.1,
1.2 n 1.4. B aTOM cny4yae pacyeTHoe
3HayeHWe Harpy3ku Ha oTonneHne
OyaeT yBennyeHo COOTBETCTBEHHO Ha
10 nnn 20%

13

Ksv

KoadhdmumeHT nsmeHe-
HWS Harpyskn BEHTUMSA-

Y

no

3apgaeTcsa nonb3oBaTenem B criyyae
HeobX0ANMOCTN yBENMYEHUS Harpy3km
Ha BEHTUNSILMIO MO CPaBHEHUIO C pac-
YeTHbIM 3HayYeHueM, Hanpumep, 1.1,
1.2nT.4. B atom
crnyyae pacyeTHOe 3HauYeHne Harpysku
Ha BeHTUNAUMIO ByaeT yBenmyeHo

cooTBeTCcTBeHHO Ha 10 nnu 20%

14

Kgv

KoadphdmumeHT nameHe-

Hus Harpysku FBC

no

3agaeTcsa nonb3oBarteniem B cryyae
HeobXo0AMMOCTH YBENNYEHUS HArpy3kn
Ha 'BC no
CPaBHEHMIO C Pac4eTHbIM 3HaYeHNEeM,
Hanpumep, 1.1, 1.2 n 1.4. B aTtom cny-
Yyae pacyeTHOe cpefHee 3HayYeHue
Harpysku Ha

'BC GyaeT yBennyeHo COOTBETCTBEH-
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe 0603-

Ha4yeHue

Monb3oBaTenbckoe

HaumMeHoBaHuUe nons

EavH.
nsme-

peHus

Tun

nons

Pa3s-
Mep

nons

Tvn

AAHHbIX

UHcopmauums, 3anucbiBaemas B

none

Ho Ha 10 nnn 20%.
C nomoLpbto 4aHHOro koadpdpuumeHTa
MOXHO paccynuTaTb MaKCcUManbHbIN

BOZAOpa3Gop ropsyeil Bogbl U3 ceTu.

15

Regul_G

Mpu3Hak Hanuuus pery-

nAaTOopa Ha oTonneHune

no

Bapaetca undpon ot 0 go 2.0-
perynsitopa Ha cuctemy OTOMnseHus
HeT;1- yCTaHOBIIEH PErYNSATOP Pacxo-
[a;2- yCTaHOBIEH perynsitop otonne-
HUS.3-yCTaHOBIEH PErynaTop pacno-
naraemoro Hafnopa Ha nogatoLem

TpybGonpoBsoae

16

Klapan_sv

Mpu3Hak Hanuuus pery-
NUpyloLLLero knanaHa Ha
CB

no

Bapaetca uncppon ot 0 go 1. 0 - HeT
perynupyoLLero KrnanaHa Ha cuctemy
BEHTUNAUMK; 1 - eCTb perynupytoLmi

KnanaH Ha CUCTeMy BEeHTUnAauunmn
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

17

Regul_T

Mpu3Hak Hanu4usa pery-

naTtopa TemnepaTypbl

no

3apaeTtca undpon ot 1 go 5, rge: 1 -
perynaTop TemnepaTtypbl Ha
CUCTEMY ropsyero BogocHabXeHust
ecTb; 2 - BECb
Bogopa3bop Ha BC ocywectBnsieTcq
13 nopatoLlero Tpybonposoaa; 3 -
Becb Bogopasbop Ha 'BC ocyluecTts-
nsaetca n3 obpatHoro Tpybonposoaa;
4 - Becb BOOopa3bop Ha ropsyee Bo-
[ocHabxXeHne ocyLLecTBNSeTCs U3
nogatowlero Tpybonposoaa,
pacxopg Boabl Ha BC onpegensetcs
Ha TOYKYy M3noMaTemnepaTypHoOro
rpaduka no cpegHemn Harpyske
Qgv_sred; 5 -

BeCb Bogopasbop Ha ropsiuee BO4O-
CHabXeHune oCcyLLeCcTBNAETCS U3 Mno-
Jarowero TpybonpoBsoaa,
pacxop Boabl Ha 'BC onpegensietcs
Ha TOYKYy M3NoMa TeMnepaTypHOro
rpadvka no MakcmMmarnbHOW Harpyske

Qgv_max

18

Tl r

PacyeTHas Temn. cerT.
BOAbl Ha BXoje B Mo-

Tpeb.

no

3apaeTcs pacyeTHoe 3HayYeHue Tem-

nepaTypbl CETEBOW BOAbI, HA KOTOPOE
6bINo BbINOMHEHO NPOEKTUPOBaHNEe
CUCTEM OTONSIEHUSI Y BEHTUIIALMUN,
Hanpumep 150, 130, 105 nnn 95 °C

19

T2_r

PacyeTHasa Temn. Bogbl

Ha Bbixoge u3 CO

°C Y 8

no

3apaetcsa pac4yeTHOEe 3Ha4YeHne Tem-

nepatypbl TENJIOHOCUTENA Ha BbiXo4e
N3 CUCTEMbI OTONINEHNA, Ha KOTOpoe

ObINO BbIMNOSTHEHO npoekTnpoBsaHue,

Hanpumep 70 °C

20

T3 r

PacueTHas Temn. Bogbl

Ha Bxoge B CO

°C Y 8

no

3apaeTcsa pacyeTHOE 3Ha4YeHne Tem-

nepatypbl TENNOHOCUTENA Ha BXOo4e B
CUCTEMY OTOoNnNeHud, Ha

KOTOpoe OblINO BbIMNOSTHEHO NPOEeKTn-

poBaHnwue, Hanpumep 105 nnn 95 °C
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe EAuH. Tun Pas- Tun UHcopmauums, 3anucbiBaemas B
n/n HavyeHue HaMMeHOBaHue nons vsme- nons mep AaHHbIX none
peHus nons
3apaeTca pacyeTHOe 3HayYeHue Tem-
PacueTtHasa Temn. nepartypbl BO34yxa BHYTpU oTannusa-
21 Tvso_r BHYTPEHHEro Bo3gyxa °C Y 8 no €MbIX NMOMELLEHNI Npn
ansa CO NPOEKTUPOBaHNM CUCTEMbI OTOMIEHMS,
Hanpumep 20, 18, 16 nnn 10 °C
3apaeTcsa pacyeTHoe 3HayeHue pac-
ronaraemoro Hanopa (pac4yeTHoe co-
NPOTUBMEHNE CUCTEMbI OTOMMEHUSA, M)
PacueTHbIl pacnonara- npv NPOEKTUPOBAHNSA CUCTEMBI OTOM-
22 Hso_r M Y 8 Mo
- emblIii Hanop B CO nenwus, Hanpumep 1.0, 1.5 m BOA.CT.
ONs 3neBaToOpHbIX CXeM NpucoeanHe-
Hua u 2, 3, 4 M BOA.CT. U T.4. ANs
HACOCHbIX CXEM MPUCOEANHEHMS
3apgaeTca pacyeTHOe 3HayYeHne TeM-
PacueTtHast Temn. nepaTypbl BO3Zlyxa BHyTpY oTannvea-
23 Tvsv_r BHYTPEHHero Bo3ayxa °C Y 8 MO | embix NOMeLLEHNIA Npy NPOEKTUPOBa-
ans CB HUWN CUCTEMBI BEHTUNALUW, Hanpumep
20, 18, 16 nnn 10 °C
3apgaeTca pacyeTHOe 3HayeHve
PacyeTtHasg Temn.
24 Tnsv_r HapyxHoro Bosayxa ans| °C y 8 no TEMMEPATYPE! HApYXHOTo Bo3Ayxa ANA
NPOEKTUPOBaHNSI CUCTEMbI BEHTUNS-
cB uun, Hanpumep -20,-15, -11 °Cu g
3apaeTcsa pacyeTHoOe 3HayeHue pac-
roraraemoro Harnopa (pac4yeTHoe co-
PacueTHbI pacnonara- nNpoTMBIEHWE Kanopudepa, M BOA.CT.)
25 Hsv_r M Y 8 Mo
- embliii Hanop B CB npv NPOEKTUPOBAHUSA CUCTEMbI BEHTU-
naumm, Hanpumep 0.5, 1.0, 1.5 m
BOA.CT.
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EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
nsme- Mep
n/n HayeHue HauMeHoBaHue nons nons AaHHbIX none
peHus nons
3apaeTcsa gons umMpKynsiLMoHHOIo
pacxoga 'BC oT cpeaHevacoBoro
pacxoga B npoueHTax, Hanpumep 10,
) Honsa umpkynauumm ot
26 Kcirc % Y 8 no 15, 20. Jonsa unMpKynsaunoHHoro pac-
pacxoga Ha BC
Xo[4a B UMPKyNALMOHHOM TpyGonpoBo-
e 3afaeTcs TONbKO AN OTKPbITbIX
CXeM MpucoeanHeHus
] MoTepwn Hanopa B cu- 3agaeTcs BeNMYMHA NoTepu Hanopa B
27 Hcirc M Y 8 no
cteme 'BC cucTeme ropsivero BogocHabxeHus
3apaeTca Temnepartypa BoAbl B LMpP-
TemnepaTypa Boabl KynsimMoHHOM KoHType MBC Ha 5-10 °C
28 Tcirc y °C Y 8 no y y
BOAbI B LMPK. KOHTYpe HUXe Yem TemnepaTtypa Boabl Ha BC,
Hanpumep 45, 50 °C
. Mpy HanNM4MmM 3aKpbITON CUCTEMBI
TemnepaTypa XxonogHom
. ropsiiero BogocHabxeHus, 3agaetcs
29 Thv BOAbl 4N 3aKPbITON °C Y 8 no .
Temneparypa Xon04HOW BoAbl,
BC
Hanpumep 5, 10 u T.4. °C.
. Mpu Hanuuum 3aKpbITON CUCTEMBI FO-
TemnepaTypa ropsaven
B psiyero BogocHabxeHus, 3agaeTcs
30 Tgv BOZbl AN 3aKPbITON °C Yy 8 no .
[BC Temneparypa ropsiieit Boabl, Hanpu-
mep 60, 65 n T.4. °C.
. KonuyecTtBo cekuuin TennoodMeHHoro
KonuyecTtso cekuun TO
31 Nsec_so co wT Y 8 MO |annapata Ha CO 3agaeTcsa nonb3oBa-
Ha
Tenem, Hanpumep 1,2, 3 n T.4.
[MoTepn Hanopa B 0gQHOW cekummn
MoTepwn Hanopa B oa-
32 Hsec_so . M y 8 MO | TO Ha CO 3agaeTcs nonb3oBaTenem,
Howm cekumm TO Ha CO
Hanpumep 0.5, 1, 1.5 m BOA.CT.
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EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
Konnyectso napan- Konunyectso napannenbHbIX rpynn
33 Ngr_so nenbHbIx rpynn TO Ha wT Y 8 no Tenn. annapata Ha CO 3agaeTcs
CcO nonb3oBarenem
PacuyeTHas Temn. ceTeBow BoAbl Ha
PacueTtHas
3 BbiIxoge u3 TO Ha cucTtemy OTonneHns
34 T1lto_so Temn.ceT.BoAbl Ha Bbl- C Y 8 no
3agaeTcd nonb3oBaTeneM, Hanpumep
xoge n3 TO 3
75°C
PacueTtHasa PacuyeTHast Temn. ceT. BoAbl Ha BbIXO-
35 T2r obr TeMn.ceT.BOAbl Ha Bbl- °C Y 8 MO |ge n3 notpebutens 3agaeTtcs Nonb3o-
xo4e 13 notpeb. BaTteneM, Hanpumep 70 °C
TemnepaTypa BOAbl HA BbIxo4e U3
TemnepaTypa BOAbI Ha
BTOpOro koHTypa TO Ha cuctemy
36 Tto_so BbIX0O4e U3 2 KOHTypa °C Y 8 no
10 OoTONmMeHus 3agaeTcs Nonb3oBaTenem,
Hanpumep 95, 105 °C
. PekomeHayembin Homep anesaTtopa
PekomeHayembin Homep
37 Nel_r - Y 8 P ornpegenseTcd B pesyrnbTaTe Hana-
anesartopa
[OYHOro pacyeTa
. PekomeHayembin guameTp conna
PekomeHayembin ana-
38 Dsop_r MM Y 8 P anesaTopa onpeaenseTcs B pesyrb-
MEeTp conna aneeatopa
TaTe Hanago4YHoro pacyeTa
. 3HaueHune pacyeTHOro koadpdumumneHTa
PacueTHbIn koachduum-
39 U_calc - Y 8 P CMeLLeHus onpefenseTcs B pesdynbTa-
€HT CMelLleHns
Te Hanago4yHoro pacyeta
. 3HadeHune akTnyeckoro koadpuum-
dakTnyeckmn koapdu-
40 U_fakt - Y 8 P €HTa CMeLLEeHMs onpeaenseTcs B pe-
LMEHT CMeLLeHUs
3ynbTarte pacyeTta
Homep ycTaHOBNEHHOro 3apaeTcsa Homep dhakTUYeckn ycTa-
41 Nel _u - Y 8 P
anesartopa HOBIIEHHOrO aneBaTopa
3apaeTcs 3HayeHne avameTtpa hakTu-
OwameTp ycTaHoBrneH-
42 Dsop_u MM Y 8 MO* | yeckun ycTaHOBNEHHOrO CoMna anesa-
HOro conna anesartopa
Topa, Hanpuwmep 3, 5, 7, 9 mm.
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EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
. 3HauyeHve TemnepaTypbl CETEBOW BO-
TemnepaTypa ceTeBow
43 Tl t °C Y 8 P Abl B nofaroLem Tpybonposoae onpe-
BOAbI B oA, Tp-Ae
gensietcsi B pesynbTaTte pacyeta
. 3HayeHve TemnepaTypbl CETEBOW BO-
TemnepaTypa ceTeBoM
44 T2_t °C Y 8 P Obl B obpatHom Tpybonposoae onpe-
BOAbI B 00p. Tp-Ae
JensieTcs B pesynbTaTe pacyeTa
. Pacxopn ceteBol BOAbI HA CUCTEMY
Pacxop ceTteBoli BoabI
45 Gso co T/ Y 8 P OTOMmMeHus onpeaensaeTcsa B pesyb-
Ha
TaTe pacuyeTta
. OTHOCUTENbLHbIV pacxo BoAbl HA CU-
OTHOCKTENbHBIV pac-
46 Gso_otn - Y 8 P CTeMy OTONSIeHUA onpegensaeTcy B
xoA Boabl Ha CO
pesynbTaTe pacyeTta
B pesynbTaTte pacyeTa onpegensietcs
OTHOCUTENBHOE KOMNU- OTHOCUTENbHAs Harpyska Ha cuctemy
47 Qso_otn - Y 8 P .
YecTBO TennoTbl Ha CO oTonneHns (OTHOLLEeHNe TekyLuen
Harpysku K pacyeTHOM)
TemnepaTypa BoAbl Ha BXOJeE B CU-
TemnepaTypa BOAbI Ha
48 T3so_t °C Y 8 P CTeMy OTOMNMNEHMS onpeaenseTcs B
Bxoge B CO
pesynbTaTe pacyeTta
TemnepaTypa BOAbl HA BbIXo4e U3
TemnepaTypa BoAbl Ha
49 T2s0_t °C Y 8 P CUCTEMbI OTOMNIEHNSI ONpeaenseTcs B
Bbixoge us CO
pesynbTaTe pacyeTa
3HauyeHve TemnepaTypbl BHyTPEHHETO
TemnepaTypa BHYTpEH-
50 Tvso_t °C Y 8 P BO3[yXxa ornpeaensercd B pesdynbTaTe
Hero Bo3ayxa CO
pacdyeTa
3HadeHne gnameTpa LWanbbl Ha no-
OnameTp wanbbl Ha fawouweM TpybonpoBoae nepen cucte-
51 | Dshb_so_pod MM Y 8 P .
noga. Tp-ae nepeg CO MO OTOMNIIEHUSI ONPEAENAEeTCs B pe-
3ynbTaTe Hanago4Horo pacyeta
KonnyecTtso wanb Ha nogatoLLem Tpy-
KonuyecTtso wanb Ha 6onpoBoae nepes cUCTEMOW OToMse-
52 Nshb_so_pod wT Y 8 P
noga. Tp-ae nepeg CO HWUs1 onpeaensieTcs B pesyrnbTate
Hanago4Horo pacyeta
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EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
3HaueHne guameTpa Wwanbbl Ha 06-
OunameTp wanbsl Ha paTHOM TpyGonpoBoae nocrne cucre-
53 Dshb_so_obr MM Y 8 P .
06p. Tp-age nocre CO MOW OTOMNEeHWs onpefensieTcs B pe-
3ynbTaTe Hanago4YHoro pacyeta
KonuyecTtBo wanb Ha obpaTtHoM Tpy-
KonnyectBo wanb Ha 6onpoBoae nocrne cucTteMomn oTonne-
54 Nshb_so_obr wT Y 8 P
0obp. Tp-Ae nocne CO HWUs1 onpeaensieTcs B pesyrbTare
Hanago4Horo pacyeta
3HaudeHMe NoTepb Hamnopa Ha walribde,
MoTepw Hanopa Ha yctaHoBneHHor nepeq CO (nopato-
55 | dHshb_so_pod |wanbGe nog.tp-Aa nepen M Y 8 P Wwnii TpybonpoBoa) onpeaenseTcs B
CcoO pes3ynbTaTte Hanago4yHoro U noBepoy-
HOro pacyeToB
3HaveHve noTepb Hanopa Ha wanbe,
MoTepu Hanopa Ha yctaHosneHHou nocne CO (obpatHbin
56 | dHshb_so_obr |waii6e 06p.Tp-aa nocne M y 8 P TpybonpoBoa) onpefenseTca B pe-
CO 3ynbTaTe Hanago4vyHoro 1 NOBEPOYHOro
pacyeToB
3HaueHne gnameTpa Wwarbbl Ha
OunameTp wanbbl Ha BBOZE Ha nogatowem Tpybonposoae
57 Dshb_pod MM Y 8 P
BBOZJE Ha noA.Tp-ae onpepensieTcs B pesynbTaTe Hana-
[OYHOro pac4yeTa
. KonuyecTtBo wwaib Ha BBOAEe Ha noa-
KonuuyecTtBo wanb Ha
58 Nshb_pod wT y 8 P owem TpybonpoBoae onpenensieTcs B
BBOJE Ha noA. Tp-ae
pesynbTaTe Hanago4vHoro pacyeTa
3HadeHne gnameTpa Wwarbbl Ha
OunameTp wanbbl Ha BBOZE Ha obpaTHOM TpybGonpoBoae
59 Dshb_obr MM Y 8 P
BBOZJE Ha 06p. Tp-ae onpepensieTcs B pesynbTaTe Hana-
[OYHOro pac4yeTa
. KonuyecTtBo wwanb Ha BBoAe Ha 06-
KonuyecTtBo wawnb Ha
60 Nshb_obr wT y 8 P paTHOM TpybonpoBoae onpeaensieTcs
BBOZE Ha obp. Tp-ae
B pe3ynbTaTe Hanago4Horo pacyeta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
nsme- Mep
n/n HayeHue HauMeHoBaHue nons nons AaHHbIX none
peHus nons
. Pacxopn ceteBol BOAbl HA CUCTEMY
Pacxopn ceteBoi Boabl
61 Gsv T Y 8 P BEHTUNALMU onpeaenaeTcs B pesyrb-
Ha CB
TaTe pacyeTa
. OTHOCUTENBHBIN pacxon BOAbl HA Cu-
OTHOCKTENbHbLIV pac-
62 Gsv_otn T/™ Y 8 P CTEMY BEHTUMALUKN onpedenseTcs B
xoA Boabl Ha CB
pesynbTaTe pacyeTta
TemnepaTypa Bofbl nocne
Temn. Bogbl nocne cu-
63 T2sv_t °C Y 8 P CUCTEMbI BEHTUASALMN OnpeaensieTcs B
CTEMbI BEHTUNALMMN
pesynbTaTe pacyeTta
TemnepaTypa BHYTpEH- TemnepaTypa BHYTPEHHEro Bo3ayxa B
64 Tvsv_t Hero °C Y 8 P cucTemMe BeHTUNAUUNM onpegenseTcs B
Bo3gyxa CB pesynbTaTe pacyeTa
. 3HayeHue grnameTpa Wwanbbl Ha cu-
IOnameTp wanbbl Ha
65 Dshb_sv MM Y 8 P CTeMY BEHTURALUKN onpeJenseTcs B
CUCTEMY BEHTUNSALUN
pes3ynbTaTe Hanago4Horo pacyerta
. KonuyecTtso waitb Ha cuctemy BeHTU-
KonnuectBo Wwainb Ha
66 Nshb_sv wT Y 8 P nAuMmK onpegenseTcs B pesynbTarte
CUCTEMY BEHTUNALUN
Hanago4yHoro pacyeta
Pacxopn ceteBown Boabl Pacxop cetesoli Boabl Ha 'BC onpe-
67 Ggv T/ Y 8 P
Ha BC [enseTcsd B pe3yrnbTaTte pacyeTa
. Pacxop ceTeBol BOAbI B LIMPKYNSAUN-
] Pacxopn ceteBoit Boabl B
68 Gcirc T/ Y 8 P  |oHHOM TpybGonpoBoae onpenenseTcs B
uMpk.Tpybonposoae
pesynbTaTe pacyeTa
OunameTp wanbbl B Lmp- OunameTp waribbl Ha BBoAe MBC onpe-
69 Dshb_gvs KyNALUMOHHOW NNHUK MM Y 8 P gensietcs B pesynbtaTe Hanago4Horo
BC pacyeTa
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
KonuyecTtso waib B KonuyecTtso wanb Ha BBoge BC
70 Nshb_gvs LMPKYNSUMOHHON ANHUA|  WIT Y 8 P onpegensaeTcd B pesynbTaTe Hana-
BC [OYHOro pacyeta
OvnameTp uMpKynsaLMOHHON Wanbbl Ha
. [dvnameTp umpKynsaumoH-
71 Dshb circ MM Y 8 P 'BC onpenenseTtcs B pesynbTate
HoW wawnbbl Ha NBC
Hanago4yHoro pacyeta
KonnyecTBo UMPKyNSALMOHHBIX LWanb
] KonnyecTtBo unpkyns-
72 Nshb_circ . wT Y 8 P Ha BC onpepensetca B pesdynbTaTe
LIMOHHbIX Wanb Ha MBC
Hanago4YHoro pacyeta
OnameTp ycTtaHoBneH- 3apaeTca 3HadyeHne gnameTpa hakTu-
73 | Dshb_so_pod_u | Hoi wainbbl Ha nog.Tp- MM Y 8 MO* | yeckn ycTaHOBIEHHOW LIanbbl Ha No-
ne nepeg CO patouem Tpybonposoge nepea CO
KonuuyecTtBo ycTaHoB- 3agaeTcsa KONMYECTBO YCTAHOBIIEHHBIX
74 | Nshb_so_pod_u NEHHbIX Wanb Ha wT Y 8 no* wanb Ha noagatowwem Tpybonposoae
noa.tp-ge nepeg CO nepea CO
[dnameTp ycTaHOBMNEH- 3apaeTcs 3HavyeHve anameTpa akTu-
75 | Dshb_so_obr_u | Hoi waribbl Ha 06p.Tp- MM Y 8 MO* | yecku ycTaHOBMNEHHON Wanbbl Ha 06-
ne nocne CO paTtHoM Tpy6onposogae nocrie CO
KonnyecTtBo ycTaHoB- 3agaeTcst KONUYECTBO YCTaHOBIEHHbIX
76 | Nshb_so_obr_u NEHHbIX Wanb Ha wT Y 8 no* wanb Ha obpaTHom Tpybonposoae
0obp.Tp-ae nocne CO nocne CO
OnameTp ycTaHoBnEeH- 3apaeTca 3HavyeHue anameTpa hakTu-
77 Dshb_sv_u HOM Wwanbbl Ha cuctemy| MM Y 8 MO* | yecku ycTaHOBMEHHOW Wanbbl Ha cu-
BEHTUNALMM CTEMY BEHTUNSALMM
KonuuyecTtBo ycTaHoB-
. 3azaeTcst KONUYECTBO YCTaHOBIEHHbIX
78 Nshb_sv_u NeHHbIX Wwawnb Ha cu- wT Y 8 no* .
wanb Ha cucTemy BEHTUNALMMN
CTEMY BEHTUNALMU
OwameTp ycTaHoBrneH-
] . . 3apaeTcs 3HaveHve avameTpa akTu-
79 Dshb_circ_u HOW LIMPKYNSALNOHHOWM MM Y 8 no* . .
YeCKM YCTaHOBIEHHOW Wwawnbbl Ha BC
wanbsl Ha MBC
KonnyecTtBo ycTaHoB-
) 3agaeTcsa KONMYECTBO YCTAHOBIEHHbIX
80 Nshb_circ_u | neHHbIX LMPKyNSLUOH- wT Y 8 no* .
wanb Ha MBC
HbIX Wwanb Ha MBC
78405.0M-NCT.003.001

328




OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
[dnameTp ycTaHOBMEH-
. 3apaeTcsa 3HaveHne anameTtpa hakTu-
HOM
81 Dshb_gvs_u . MM Y 8 MO* |yecku ycTaHOBNEHHOM Wanbbl Ha LMp-
LWanbbl B LUPKYNSALMOH- .
. KynsiLuMoHHoM nuHum MBC
Hou nuHun NBC
KonnyecTtBo ycTaHoB-
NEHHbIX 3afaeTcst KONMYECTBO YCTaHOBIEHHbIX
82 Nshb_gvs_u . wT Y 8 no* . .
Wwamnb B LMPKYNALNOH- Wwamnb Ha umMpKynaunoHHon nuHumn NMBC
How nuHumn MBC
. 3apgaeTcs nonb3oBaTenem undpom
) Konuyectso cekumn TO . .
83 Nsec_niz wT Y 8 MO |konnuectBo cekumn TO nepson cTyne-
Ha BC | cTyneHb
HW, Hanpumep, 1,2, 3 n 1.4.
) Kon-Bo napannen. 3apaeTca nonb3oBaTtenem umdpon,
84 Ngr niz wT Y 8 Mo
rpynn TO Ha MBC | cTyn. Hanpumep, 1,2, 31 T.4.
MoTtepu Hanopa B oa- 3apaeTca nonb3oBaTtenem UMdpon,
85 Hsec niz . M Y 8 no
HoW cekuuu | cTyneHu Hanpumep, 0.1, 0.2, 0.3, m.
Mpu Hann4nn pesynbLTaToOB 3aMeEpPOB,
3ajaeTcs UcnbltatensHas TemnepaTy-
Wcn. Temnepatypa Ha pa TEMNMOHOCMTENS Ha BXO4E NEPBOro
86 T11iniz Bxoae 1 koHTypa | cTy- °C Y 8 Mo koHTypa. Ob ucnbiTaTenbHbIX Napa-
neHn mMeTpax TO noapobHen MOXHO y3HaTb
B pasgene McnbiTateneHele napameT-
pbl TO.
Mpu Hann4ny pesynbLTaTOB 3aMepPOB,
3ajaeTcs ucnoltatenbHasi TemnepaTy-
Wcn. Temnepatypa Ha pa TennoHoCMTeNs Ha BbIXOAE NepBo-
87 T12 i niz Bbixoae 1 koHTypa | °C Y 8 no ro koHTypa. O6 ncnbiTaTenbHbIX Na-
CTYyNeHn pameTpax TO nogpobHen MOxHO
y3HaTb B pasgene VcnbitatensHele
napameTpbl TO.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
Mpu Hannynn pesynbLTaToOB 3aMeEPOB,
3agaeTcsd ucnblTatensHasa Temnepary-
Wcn. Temnepatypa Ha pa ropsiyen BoAbl Ha BXOA4Ee BTOPOro
88 T21 i niz Bxofe 2 KoHTypa | cTy- °C Y 8 no koHTypa. Ob vcnbiTaTenbHbIX Napa-
neHun meTpax TO nogpoBHel MOXHO y3HaTb
B pa3gene WcnbitTatensHble napameT-
pbl TO.
Mpu Hanuuum pesynbLTaToB 3aMEPOB,
3agaeTcd ucnblTatenbHasa Temnepary-
Wcn. Temnepatypa Ha pa ropsidyen BoAbl Ha BbIXOA4E BTOPOro
89 T22 i niz BbIXxoAe 2 KoHTypa | °C y 8 no koHTypa. Ob ucnbiTaTenbHbIX Napa-
CTYyMneHn meTpax TO nogpobHen MOXHO y3HaTb
B pa3gene McnbiTatenbHble napameT-
pbl TO.
Mpu Hanuuum pe3ynbLTaToB 3aMEPOB
3agaeTcd TennoBas Harpy3ka nepeon
cTeneHn TennoobMeHHOro annapara.
006 ucnbiTatenbHbIX NapameTpax TO
o Mcn.tennosas Harpy3ska| [kan/v, nogpobHen MOXHO y3HaTb B pasgene
90 Qiniz y 8 no
| cTynenu MBT McnbiTaTtenbHble napameTpbl TO.
Harpyska MoxeT ObITb 3aiaHa Kak B
lkan/y Tak n B MBT. Kak namenntb
€[VHULbI 3MEPEHUI CMOTPUTE pas-
nene Hactporiku pacyeToB.
Pacxop ceT.Boabl, 3aTek. B NepByt0
] Pacxop 1 koHTypa | cTy-
91 Gniz T/™ Y 8 P ctyneHb TO 'BC onpepensietcs B
neun TO N'BC
pesynbTaTe pacyera.
Pacxop ropsiyen Boabl BO BTOPOM KOH-
] Pacxopn 2 koHTypa | cTy-
92 G2 niz Ty Y 8 P Type, onpegenseTcsa B pesynsrare
nexn TO BC
pacyeTa.
TennoBag Harpy3ka | ctynenu TO Ha
. Tennosas Harpyska | | Fkan/y,
93 Q niz Y 8 P 'BC, onpepensietcs B pesynbTate
CTyneHun MBT
pacyeTa.
TemnepaTypa Ha Bxoge 1 koHTypa |
) TemnepaTypa Ha Bxofe
94 T11 niz °C Y 8 P ctyneHn TO Ha BC, onpegensietcsa B
1 KoHTypa | cTyneHu
pesynbTaTe pacyera.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
TemnepaTtypa Ha Bbixoge 1 koHTypa |
) TemMnepaTypa Ha BbIX0-
95 T12 niz °C y 8 P ctyneHn TO Ha BC, onpegensietcs B
Ae 1 koHTypa | cTynenn
pesynbTaTe pacyera.
TemnepaTypa Ha Bxoge 2 KoHTypa |
] TemnepaTypa Ha Bxoae
96 T21 niz °C Y 8 P ctyneHn TO Ha BC, onpegensietcsa B
2 KoHTypa | cTynexHun
pesynbTaTe pacyera.
TemnepaTypa Ha BbIxoae 2 KoHTypa |
] TeMnepaTypa Ha BbIX0-
97 T22 niz °C Y 8 P ctynenun TO Ha BC, onpegensieTca B
e 2 koHTypa | ctyneHu
pesynbTaTe pacyera.
B 3apaeTcsa nonb3osartenem UmMgpon
Konuyectso cekumn TO . B
98 Nsec_verh wT Y 8 MO |konu4yecTBo cekuuii TO BTOpPOM CTyne-
Ha [BC Il ctyneHb
HW, Hanpumep, 1, 2, 3 n 1.4.
Kon-Bo napannern. ~
3apaeTca nonb3oBaTenemM LMdpon,
99 Ngr verh rpynn TO Ha FBC 1 wT Y 8 no
Hanpumep, 1,2, 3 n 1.4.
cTyn.
MoTepwn Hanopa B ogHoM 3apgaeTcs nonb3oBaTenem LUGPOW,
100 Hsec_verh M Y 8 no
cekuun Il ctyneHn Hanpumep, 0.1, 0.2, 0.3, m.
Temnepatypa Ha Bxoge 1 koHTypa I
TemnepaTypa Ha Bxoae
101 T11 verh °C Y 8 P ctyneHun TO Ha BC, onpenensietcs B
1 koHTypa Il cTynexn
pesynbTaTe pacyeTa
TemnepaTtypa Ha Bbixoge 1 koHTypa
TeMnepaTypa Ha BbIX0-
102 T12 verh °C Y 8 P ctyneHn TO Ha BC, onpenensietcs B
ae 1 koHTtypa Il ctynenn
pesynbTaTe pacyeTa
TemnepaTtypa Ha Bxoae 2 koHTypa I
TemnepaTypa Ha Bxoae
103 T21 verh °C Y 8 P ctyneHun TO Ha BC, onpenensietcs B
2 koHTypa Il ctynenn
pesynbTaTe pacyeTta
TemnepaTypa Ha Bbixoge 2 koHTypa I
TeMnepaTypa Ha BbIX0-
104 T22 verh °C Y 8 P ctyneHn TO Ha BC, onpegensieTtca B
e 2 koHtypa Il ctynenn
pesynbTaTe pacyeTa
Mpu Hanuuun pe3ynbLTaToOB 3aMeEPOB,
Wcn. Temnepatypa Ha
) 3apaeTcs ucnbiTatenbHas Temnepary-
105 T11 iverh Bxoae 1 koHTypa Il cTy- °C Y 8 no
pa TEMNNOHOCMTENS Ha BXOAE NEPBOro
neHn
KoHTypa Il cTynexu
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
Mpu Hanuuum pesynbLTaToB 3aMEPOB,
Wcn. TemnepaTypa Ha
) 3agaeTcd ucnblTatenbHasa Temnepary-
106 T12iverh Bbixoge 1 koHTypa Il °C Y 8 no
pa TENMoHOCUTENS Ha BbIXOAE NepBo-
CTyneHu
ro koHTypa Il ctynexu
Mpu Hanuuum pe3ynbLTaToB 3aMEPOB,
Wcn. TemnepaTypa Ha
) 3agaeTcd ucnblTatenbHasa Temnepary-
107 T21iverh Bxoge 2 koHTypa ll cty-| °C Y 8 no .
pa ropsiyen BoAbl Ha BXo4e BTOPOro
neHn
KoHTypa Il cTynexu
Mpu Hanuuum pesynbLTaToOB 3aMEPOB,
Wcn. TemnepaTypa Ha
) 3agaeTcd ucnblTatensHasa Temnepary-
108 T22 i verh BbIXxoae 2 koHTypa I °C Y 8 Mo .
pa ropsiyen BoAbl Ha BbIXOAE BTOPOro
CTyneHu
KoHTypa Il cTynexu
Mpu Hanuuum pe3ynbLTaToB 3aMeEPOB
3agaeTcs TennoBas Harpy3ka nepeon
cTeneHn TennoobMeHHOro annapara.
) Wcn.Tennosas Harpyska| kan/u,
109 Qiverh Y 8 no Harpyska MoxeT ObITb 3aaHa Kak B
Il ctynenu MBT
lkan/y Tak u B MBT. Kak namenutb
€VHULBI U3MEPEHWIN CMOTPUTE B pas-
nene Hactporikn pacyeToB.
Pacxop ceT.Boabl, 3aTek. BO BTOPYIO
Pacxopg 1 koHTypa
110 Gverh T Y 8 P ctyneHb TO 'BC onpepensetca B
ctynexsn TO N'BC
pesynbTaTe pacyeTa
Pacxop ropsiueii Bogbl BO BTOPOM KOH-
Pacxopg 2 koHTypa
111 G2 verh T Y 8 P Type Il cTyneHu, onpegensieTcs B pe-
ctynenn TO NBC
3ynbTaTe pacyeTta
Tennosas Harpy3ka Il ctynenn TO Ha
TennoBas Harpy3ka Il | Tkan/u,
112 Q verh Y 8 P 'BC, onpepensieTcs B pesynbraTe
CTyrneHn MBT
pacueTta
. B pesynbTaTte pacyeTa onpegensieTcs
Pacxop ceTteBoli BoAbI .
113 Gset_nal T/™ Y 8 P pacxopn CeTeBOWN BOAbLI HA CUCTEMY
Ha CO nocne Hanaaku
OTONneHWs1 Nocne Hanagku
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
n3me- Mep
n/n HavyeHue HaMMeHOBaHue nons nons AaHHbIX none
peHus nons
B pesynbTate pacyeta onpegensieTcs
Hanop Ha perynsatope . .
114 Hset_nal M Y 8 P HeobxoaMMbI pacrnonaraemblii Hanop
pasnexnuns CO
ONS CMCTEMbI OTOMMEHNS
KoadpmumeHT npo- 3apaeTcs k0ahULMEHT NPOMNYCKHOMN
115 Kreg MYCKHOW CNOCOBHOCTM - Y 8 no cnocobHocTu Perynatopa [aBneHus
PO CO (6]0)
CymMMapHbI pacxosq B pesynbTaTte pac4eToB onpegenseT-
116 Gsum_pod . T/™ Y 8 P . .
ceTeBoOW BOAbI CH CyMMapHbIN pacxod ceTeBow Boabl
3HayeHuve pacnonaraeMoro Hanopa Ha
Pacnonaraemblin Hanop BBOJE NoTpebuTtens onpeaenseTcs B
117 H_ras M Y 8 P
Ha BBOAe noTpebuTens pesynbTaTe Hanago4yHoro 1 NoBepoy-
HOro pacyeToB
3Ha4veHue Hanopa B nogaroLem
Hanop B nogatowem Tpybonposoae Ha BBoAe notpebutens
118 H_pod M Y 8 P
Tpybonposoae onpenensieTcsi B pesynbtaTe Hana-
OO0YHOMO 1 MOBEPOYHOrO pacyeToB
3HaudeHune Hanopa B 06paTHOM
Hanop B o6paTHOM Tpy- TpybonpoBsoae Ha BBoAe notpebuTens
119 H_obr M Y 8 P
6onposoae onpenensieTcsi B pesynbtaTe Hana-
[OOYHOMO 1 NMOBEPOYHOIO pac4eToB
YTeuka us cuctembl Tennonotpebne-
YTeuka u3 CUCTeMbI
120 Gut_pot T Y 8 P HUA onpegensaeTcsa B pesynbstaTte pac-
TennonotpebneHus
yeTa
MoTepwu Tenna ot yTeu- MoTepu Tenna oT yTeuku onpegenseT-
121 Qut_pot Kkan Y 8 P
Kn Cs B pesynbTaTe pacyeta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pas-
Ne |YcnoBHoe 0603-| lMonb3oBaTenbckoe Tun Tun UHcopmauums, 3anucbiBaemas B
nsme- Mep
n/n HayeHue HauMeHoBaHue nons nons AaHHbIX none
peHus nons
P . 3apaeTcsa pacyeTHbIV pacxod BoAbl Ha
acyeTHbI pacxof Ha
122 Gcon_so T/™ Y 8 NO*** |cuctemMy oTonneHns Ans BbiMOMHEHUSN
- CO( )
KOHCTP
KOHCTPYKTOPCKOro pacyeTa
p . B3apgaeTcst pacyeTHbIN pacxod Boabl Ha
acyeTHbI pacxon Ha
123 Gceon_sv CB( ) T/™ Y 8 NO*™* | cuctemy BEHTUNSALUMM AN BbINOSHe-
KOHCTp
HUS KOHCTPYKTOPCKOro pacyeTa
P . 3apaeTcsa pacyeTHbIV pacxod BOAbl Ha
acyeTHbI pacxof Ha
124 Gcecon_gv FBC ( ) ™ Y 8 NO*** | cuctemy N'BC ons BbINOMHEHUS KOH-
KOHCTp
CTPYKTOPCKOro pacyeTta
P . 3apaeTca pacnonaraemblin Hanop Ans
acrnonaraemMbiin Hanop
125 Hcon_ras ( ) M Y 8 NO*** | BbINONMHEHMSA KOHCTPYKTOPCKOrO pac-
Ha BBoAe (KOHCTP
yeTa
1 JasneHue B nogatollem TpybonpoBo-
aBrieHne B NogatoLLem
126 Ppod 6 M Y 8 P Je onpefenseTcs B pe3ynbtate pac-
Tpybonposoae
yeTa
[aBneHue B o6paTHOM [aeneHune B obpaTHoM TpybonpoBoae
127 Pobr M Y 8 P
Tpybonposoae onpenensieTcsi B pesynbTaTe pacyeta
B B pesynbTaTte pacdyeToB onpeaensieT-
) pemsi NpoXoXaeHus
128 Time MUH Y 8 P Cs1 BPEMsI NPOXOXAEHUSA BOAbI OT UC-
BOAbl OT UCTOYHMKA
TOYHMKA A0 noTpebutens
n . . B pesynbTaTte pac4yeToB onpeaensieT-
) yTb, NPONAEHHBIN OT B .
129 Dist M Y 8 P C4 NyTb, NPONOEHHBLIA OT UCTOYHUKA
MCTOYHUKA
0o notpeburtens
130 h n 4 8 b 3HayeHne JaHHOW BENMYUHBI onpeae-
aBrieHne BCKunaHus M
nseTcs B pe3ynbraTte pacyeTa
131 Hstat CraTtuyeckun Hanop M Y 8 P 3HaueHie AHHON BENMIMHE! Oflpese-
nseTcs B pesynbTaTte pacyeTa

15.6 0O606weHHbIN NOTPpebuTens Tennosomn cetu (op)

Tabnuua 15.6 - O606LWeHHbIN NOTpebuTenb TeNNIOBON CEeTU
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe |[Monb3oBaTenbckoe Pa3- | Tun
EQvH. n3- | Tun
Ne n/n| o6o3- HaMMeHOBaHMe no- Mep |AaH- MHdopmauums, 3anucbiBaemMas B none
MepeHus |nons
HavyeHue nsa nons | HbIx
3anuceiBaeTcst aBToMaTUyYecku npu ¢opmMm-
0 Sys ID obbekTa - Y 8 - .
poBaHUM TENNoBON ceTn
3apaeTca nonb3oBaTeneM, HanpumMmep yn.
1 Name |HaumeHoBaHue y3na - T 30 | MH
depoceeHko a.14
Mocne BbINONHEHNS pacyeToB B J@HHOM Morne
. 3anucbiBaeTcsa undpa, Hanpumep 1, 2, 3, 1
2 Nist Homep uctoyHmka - Y 8 P
T.4. COOTBETCTBYIOLLAs HOMepY UCTOYHUKA OT
KOTOPOro 3anuTbliBAETCs AaHHbIN NoTpebutens
3apaeTcsa reogesnyeckas OTMETKA NOBEPXHO-
[eonesnyeckasi OT- . .
3 H_geo M Y 8 MO | cTu 3emnu, Ha KOTOPOWN HAXOAUTCA AAHHbIN
MeTKa, M
y3en BBoAa
YkasbiBaeTcsa cnocob 3agaHus Harpysku: 1 -
Cnoco6 3agaHus
4 N_schem - Y 8 MO | 3apgaeTcsa pacxogoM; 2 - 3a4aeTcsl CONpoTMB-
Harpyskm
nexHvem
3apaeTcsa BenuunHa LMpKynMpyoLwero
pacxoga Heobxo4MMOro Ans AaHHOro noTpe-
LivpkynupytoLuia 6utens. [laHHoe 3HaYeHne Heobxoaumo yka-
5 Gpod T y 8 no
pacxop, 3bIBaTb TOMIbKO B TOM cny4ae, ecrnm Cnocob
3a[jaHnsa Harpys3ku ycTaHoBrneH 3agaetcs pac-
XOA0M
3apaeTtcsa nonb3oBaTenem B
cny4ae HeobXxoaAMMOCTU YBEINTUYEHNS LIMPKY-
KoadhdpuumeHT nsme-
NSILMOHHOIO pacxofa No CpaBHEHMIO C pac-
6 Kso HEHVA LMPKYNnpyto- - Yy 8 no
YeTHbIM 3Ha4YeHuem, Hanpumep, 1.1, 1.2 n 1.4.
Lero pacxoga
B aTom cnyyae pacuyeTHoe 3HadeHue bygeT
yBenumuyeHo cooTBeTCcTBeHHO Ha 10 unm 20%
Pacxop Ha OTKpbITHIN 3apaeTcsa BennunHa pacxoga Ha OTKpbITbIN
7 Gu_r T/ Y 8 no
BOAOpa3bop BOAOpa3sbop
3apaeTtcsa nonb3oBaTenem B
cny4yae Heob6XxoaAMMOCTU YBENUYEHUS pacxoda
KoaddmumeHT nsme- Ha OTKPbITbIA BOAOPa3bop No CpaBHEHMIO C
8 Kgv HeHusa pacxofa Ha - Y 8 MO | pacyeTHbIM 3Ha4YeHnem, Hanpumep, 1.1, 1.2 un
BOoZ0pa3bop 1.0. B atom cnyyae pacyeTHoe 3HayeHue By-
[eT yBernmyeHo COOTBETCTBEHHO Ha 10 mnun
20%
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe |[Monb3oBaTenbckoe Pa3- | Tun
EQvH. n3- | Tun
Ne n/n| o6o3- HaMMeHOBaHMe no- Mmep |AaH-| WHdopmauumsa, 3anucbiBaemas B none
MepeHus |nons
HavyeHue nsa nons | HbIx
YkasbiBaeTca [onsA OTKpbITOro Bogopasbopa
Honsa Bogopasbopa n3
9 Beta - Y 8 no
13 nogatoLlero Tp- Aa nofatowero Tpybonposoaa, Hanpumep 0.4 -
40% Bopopasbopa 13 nog. Tp-aa
YkasblBaeTCsl BENMYMHA NPeABapPUTENBHO
PacueTHoe 00606- paccunTaHHoro o606LLEeHHOro cConpoTUBIe-
10 Sr LLLleHHoe conpoTuB- | M/(T/4)*2 Y 8 MO | HuA. JaHHOe 3HayYeHne Heobxoanmo yKasbl-
nexHve BaTb TONMbKO B TOM cny4ae, ecnun Cnocob 3a-
OaHuUs Harpy3ku yCTaHOBIEH
3apaetca TpebyeMbivi pacrnonaraemsiin Hanop
11 H Tpebyemebin Hanop M Y 8 MO [Ha 0606LieHHOM noTpebuTene, Hanpumep 10,
15, 20 n T7.4. MeTpoB
Pacnonaraemblii 3HadeHne pacnonaraemoro
12 H_ras M Y 8 P
Hanop Harnopa onpegenseTcs B pe3ynbTaTe pacyeta
Hanop B nogatoiem 3HaueHuve Hanopa B nojatoLem TpybonpoBo-
13 H_pod M Y 8 P
TpybonpoBsoae e onpegensaeTcsa B pe3ynbTaTe pacyeta
Hanop B o6paTtHom 3HaueHue Hanopa B obpaTHom TpyGonposoae
14 H_obr M Y 8 P
Tp-Ae onpepenseTca B pe3ynbTaTte pacyeTa
[asneHuve B nogato- 3HadeHne gaBneHua B nogatowem Tpybonpo-
15 Ppod M Y 8 P
wem Tpybonposoae BOJE onpeaensieTcsa B pesynbTate pacyeTta
[aBsneHue B o6part- 3HaueHve gaBneHus B obpaTtHom Tpybonpo-
16 Pobr M Y 8 P
Hom Tpybonposoae BOJE onpeaensieTcsa B pesynbTare pacyeTta
] Bpems npoxoxaeHus 3HaueHuVe onpepenseTcs B pesynbTarte pac-
17 Time MUWH Y 8 P
BOAbl OT UCTOYHMKA yeTa
MyTb, NPONAEHHBIN 3HayeHve onpeaensieTcs B pe3ynbTaTte pac-
18 Dist Y M Y 8 P Y
OT NCTOYHUKA yeTta
3HavyeHue gaHHom
19 Th [laBneHne BCKMNaHus M Y 8 P | BennyuHbl onpegenseTca B pesynbTate pac-
yeTa
3HavyeHne gaHHOW BenUYMHbI
20 Hstat CraTtnyeckui Hanop M Y 8 P
onpepensieTcs B pesynbTaTe pacyeTa
TemnepaTypa Bobl B 3HaueHVe TemnepaTtypbl BOAbl B NOAAOLLEM
21 Tpod nogatowem Tpy6o- °C Y 8 P | TpybonpoBoaeo npepensaeTcsa B pedynbraTe
npoeoge pacueTta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe |[Monb3oBaTenbckoe Pa3- | Tun
EQvH. n3- | Tun
Ne n/n| o6o3- HaMMeHOBaHMe no- Mmep |AaH-| WHdopmauumsa, 3anucbiBaemas B none
MepeHus |nons
HavyeHue nsa nons | HbIx
TemnepaTypa BoAbl B 3HadyeHvie TeMnepaTypbl BoAbl B 06paTHOM
22 Tobr obpaTHoM Tpy6onpo- °C Y 8 P | TpybonpoBoae onpenensaetcsa B pedynbtaTe
BOAe pacyeTta
0O606LeHHOe conpo- 3HayeHuve onpeaenseTcs B pe3dynbTarte pac-
23 St M/(T/4)*2 Y 8 P
TUBMNEHNEe yeTa
Pacxop Bogbl Ha OT- 3HayeHuve onpeaenseTcs B pe3dynbTarte pac-
24 Gu_t . ™ Y 8 P
KpbITbI BOgopasbop yeta
Pacxopn Boakl B no- 3Ha4veHue onpenensaeTcsa B pesynbtaTe pac-
25 Gt_pod T Y 8 P
Jawolem Tp-ge yeTa
Pacxon Boabl B 00- 3HaueHune onpefenseTcs B pe3ynbTaTte pac-
26 Gt_obr T Y 8 P
paTHOM Tp-ae yeTa

15.7 Y3en rennosou cetu (kamera)

Tabnuua 15.7 - Y3en TennoBow cetn

YcnoBHoe EpuH. Pa3- | Tun
Ne Monb3oBaTenbLckoe Haume- Twvn
0603- n3me- Mep | paH- | UHdopmauums, 3anucbiBaemas B none
n/n HOBaHue nons nonsa
HayeHue peHus nons | HbiX
3anvcbiBaeTcs aBToMaTuyecku npu op-
0 Sys ID obbekTa - Y 8 .
MUpOBaHUW TEMNSIOBOW CETU
3apaeTcsa nonb3osartenem, Hanpumep TK-
1 Name HavmeHoBaHue y3na - T 30 | H
Tunn ¥YT- 2
Mocne BbINOMHEHNSA pacyeToB B AaHHOM
none 3anuceiBaetcs undpa, Hanpvumep 1,
) 2,3, nT.A.
2 Nist Homep ncToyHnka - Yy 8
COOTBETCTBYIOLLAsH HOMEPY UCTOYHUKA OT
KOTOPOro 3anuTbiBaETCH AAHHbBIN y3ern
TENMoBON cetu
3apaeTca reofesnyeckasi oTMeTKa Mno-
BEPXHOCTU
3 H_geo eopesnyeckasi oTmMeTKa M Y 8 no . .
3€eMIN, Ha KOTOPOW HaxoAMUTCA AaHHbIN
y3en
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

n/n

YcnoBHoe
0603-

Ha4yeHue

Monb3oBaTenbCcKoe Haume-|

HOBaHue nons

EovH.
n3me-

peHus

Tun

nons

Pas-
mep

nons

Tvn
AaH-

HbIX

UHdopmaums, 3anucbiBaemas B nosne

Gpod

CnuB 13 nogatowyero Tpybo-

nposoaa

T4

no*

3apaeTcsa nonb3oBaTenem KonmyecTBo
yTeukr 13 nogatolero Tpybonposoaa,
Hanpumep, 2, 3 T/4. [aHHbIn 0b6ekT (y3en)
MOXeT yCTaHaBnmBaTbCA B NI0OOM mecTe
TENnoBOW CETU U UMUTUPOBATb PEXUM
aBapuv B

nopatLlem Tpybonposoae

Gobr

CnuB 13 obpatHoro Tpy6o-

nposoga

Ty

no*

3apaeTcsa nonb3oBaTenem KonmyecTBo
yTeukun n3 obpartHoro Tpybonposoaa,
Hanpumep, 2, 3 T/4. [aHHbIn 0b6ekT (y3en)
MOXeT yCcTaHaBnmBaTbCA B Nl0OOM MecTe
TENMOBOW CETU N UMUTUPOBATb PEXNUM
aBapum B obpatHom Tpybonposoae, a
Takke CnuB BoAbl NOCMe CUCTEMbI TOMMe-

HUA

H_ras

Pacnonaraembin Hanop

3HaueHune pacrnosiaraeMoro Harnopa B yane
onpeaenaeTcd B pe3dylibTaTe BbINOJIHEHUA

Hanago4yHoro nnn noBepo4yHoOro pacyeta

H_pod

Hanop B nogatowiem Tpy6o-

nposoae

3Ha4veHue Hanopa B nogatoLlem Tpybo-
npoBoAe onpegensieTcs B pesyrbraTte
BbIMNOMHEHUS HANago4HoOro Uy NoBepoYy-

HOro pac4eta

H_obr

Hanop B o6paTHOM Tpy6O-

nposoge

3HaueHuve Hanopa B obpaTHOM TpyGonpo-
BOAE onpeaensieTcs B pesynbraTe BbINOS-
HEHWS Hanago4HoOro UMy NOBEpPOYHOro

pacyeTa

Tpod

TemnepaTypa BOAbI B noga-

toLLem TpyGonpoeoae

°C

3HayeHune TemnepaTypbl B
noaatoLem TpyGonpoBoae TENMOBON CETM
onpefensieTcs B peaynbTaTte BbiMOMHEHNS

Hanago4yHoro nnn noBepo4yHoOro pacyeTta

10

Tobr

Temnepatypa Bogbl B 06-

paTHoM TpyGonpoBsoae

°C

3HayeHne TemnepaTtypbl B
obpaTtHOM TpybonpoBoae TENSIOBOW CETH
onpepensieTcs B pesynbTaTe BbINOMHEHUs!

Hanago4yHoro nnmn noBepo4yHOro pacyeTta
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe EovH. Pa3- | Tun
Ne Monb3oBaTenbckoe Haume- Tun
0603- n3me- Mep | AaH- | UHpopmaumsa, 3anucbiBaemas B none
n/n HOBaHue nons nons
Ha4yeHue peHus nons | Hbix
3HaueHVe gaeneHus B nogatowem Tpybo-
[aBneHue B nogatoLiem Tpy- npoBoae TennoBow CEeTU onpeaenseTcs B
11 Ppod M Y 8 P
bonposoae pesynbTaTe BbIMOMHEHWUS HANaao4YHOro
MY NOBEPOYHOro pacyeTa
3HadeHne gaBneHus B o6paTtHOM
[aBneHune B o6paTtHOM Tpy- TpybonpoBoae TennoBoun cetn onpegens-
12 Pobr M Y 8 P
6onpoBoae eTcsa B pesynbTaTe BbINOMHEeHUs Hanagou-
HOro MM NOBEPOYHOrO pacyeTa
B pesynbTate pacyeToB onpegensieTcs
) Bpems npoxoxaeHnsa Bogbl
13 Time MWH Y 8 P | Bpems npoxoxaeHusi Bogbl OT UCTOYHMKA
OT UCTOYHMKA
0o yana
. . B pesynbTate pacyeToB onpegensieTcs
] MMyTb, NpONAEHHBIN OT UC-
14 Dist M Y 8 P nyTb,
TOYHMKA . .
NPOVAEHHbIN OT UCTOYHMKA A0 y3na
3HayeHne gaHHon
15 Th [aBneHune BckunaHms M Y 8 P BeNMYNHbI onpeaenseTcs B pe3ynsrate
pacueta
3HayeHve aaHHon
16 Hstat CraTtuyeckuin Hanop M Y 8 P BENMYNHbI OnpefenseTcs B pesynsrare
pacyeta

15.8 [Opoccenupyrowmun ysen (drossel). Boiuncnasemas wanba

Tabnuua 15.8 - Jpoccenupytowwmmn ysen

YcnoBHoe EpunH. Pa3- | Tun
Ne Monb3oBaTtenbckoe Tvn
0603- n3me- Mep | AaH- | MHcpopmauuma, sanucbiBaemas B none
n/n HanMeHoBaHue nons nons
HaveHue peHus nons | HbIX
3anucbiBaeTcs aBToMaTu4eckun npu dop-
0 Sys ID obbekTa - Y 8 - .
MVPOBaHUN TEMNITOBOM CETU
HanmeHoBaHue gpoccenu- 3anonHsieTcsa nonb3oBaTeneM, HanpuMmep
1 Name - T 30 | UH .
pytoLLero y3na apoccenupytowimn ysen Y-22 n 1.4.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTenbckoe Tun
0603- usme- Mep |AaH- | UHdopmauus, 3anuckiBaemasi B none
n/n HaMMeHOBaHue nons nons
HavyeHue peHus nons | HbIx
Mocne BbINONHEHNS pacyeToB B JAHHOM
none 3anucblBaeTcs umudpa, Hanpumep 1,
2 Nist Homep ncToyHuka - Y 8 P 2, 3, N T.A. COOTBETCTBYHOLLAA HOMEPY
WCTOYHMKA OT KOTOPOrO 3anuTbiBaeTCA
OaHHbIN APOCCENUPYIOLLMIA y3en
3apaeTca reogesnyeckas oTmeTka no-
3 H_geo [eogesnyeckas otmeTKa M Y 8 MO |BepxHOCTW 3eMin, Ha KOTOPO HAXoAUTCS
OaHHbIN Apoccenupyowmnn yaen
OnameTp wanbsl Ha Ganna- OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
4 | Dshb_pod MM Y 8 P .
ce B NoA.Tp-ae HWUS Hanago4YHOW 3ajaun
Konuyectso wanb Ha Gain- OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
5 | Nshb_pod wT Y 8 P .
nace B nogawoLlem Tp-ae HWUS Hanago4YHONW 3ajaun
OnameTp wanbsl Ha Ganna- OnpegensieTcsa B pe3ynbTaTe BbIMOHe-
6 | Dshb_obr MM Y 8 P .
ce B 06p.Tp-ae HWUS Hanago4YHON 3afaun
Konnyecteo wanb Ha 6an- OnpepensieTcst B pe3ynbTaTe BbINOMHe-
7 | Nshb_obr wT Y 8 P .
nace B obpaTHoMm Tp-ae HWS Hanago4yHOM 3afayn
OnameTp 6avinaca Ha no- 3apaeTcsa nonb3oBaTtenem, Hanpumep
8 Dbp_pod M Y 8 no
darwowem Tpybonposoae 0.05,0.1 M, nT.A4.
OnuHa 6annaca Ha nogato- 3apgaeTca nonb3oBaTeneM, Hanpumep 5,
9 Lbp_pod M Y 8 no
wem Tpybonposoae 8™, nt.a.
OnameTp Gannaca Ha 06- 3apaeTcsa nonb3oBaTenem, HanpuMep
10 | Dbp_obr M Y 8 no
paTHoM Tpybonposoae 0.05,0.1 m, nt.4.
OnuHa 6arnaca Ha obpart- 3apgaeTca nonb3oBaTeneM, Hanpumep 5,
11 Lbp_obr M Y 8 no
HoMm TpybonpoBozae 8™, nt.o.
3apgaetca cymma koahPMLUNEHTOB MECT-
Cymma Koadh. MECTHbIX .
. HbIX COMPOTUBIEHUI
12 | Zbp_pod |conp. Ha Barnace B noA. Tp- - Y 8 no
nopatolero Tpybonposoaa, Hanpumep 4,
ne
8nt.na.
3apaetcsa cymma koadpdumumeHToB
Cymma Koadd. MeCTHbIX .
. MECTHbIX CONPOTUBIEHUN
13 | Zbp_obr |conp. Ha 6arinace B 06p. Tp- - Y 8 no
obpaTHoro TpybonpoBoaa, Hanpumep 4, 8
e
nT.Ao.
3apaeTcsa 3HaYeHve LWepoxoBaTocTu
6annaca, Hanpumep 0.5, 1,2, 3, 4 MM 1
14 Ke_bp LLlepoxoBaTocTb bannaca MM Y 8 MO | 1.0. Ins HOBbIX CTanbHbIX TPY6 LWepoxo-
BaTOCTb MPUHMMAETCS B COOTBETCTBUM CO
CHwulM 0.5 mm.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTtenbckoe Twvn
0603- n3me- mep | AaH- | UHcpopmauumsa, 3anucbiBaemas B none
n/n HauMeHOBaHue Nons nons
HayeHune peHus nons | HbIX
3apgaeTcs nonb3oBaTenemM 3anac Hanopa
15 Hzapas 3anac Harnopa M Y 8 no .
Ha wanbe, Hanpumvep 1, 2 M.
3apaeTcs nonb3oBaTenemM
3Ha4YeHue perynupyemoro napameTtpa
perynaTtopa gaeneHus "go cebs", "nocne
. cebsa" unm KoHTponupytoLero pacnona-
16 H Perynupyembivi napametp (M unu 1/4| 4 8 - .
raembln Hanop, Hanpumep, 10, 20, 40 m.
B cnyyae yctaHOBKM perynatopa pacxoga
3apjaeTcs 3Ha4YeHue perynmpyemMon Benu-
YnHbI, Hanpumep, 100 T/4.
3apaeTcs nonb3oBaTenem nponyckHas
MponyckHasi cnocobHOCTb )
17 Kreg - Y 8 - CMOCOBHOCTL perynupyoLero ycTpom-
perynsatopa
cTBa
[nsa perynaTopoB Hanopa, AaBneHus,
pacxoga
. BbIYMCNAETCA 3HaYeHne gnameTpa
[nameTp aKBMBanNeHTHOM . .
18 Deq . MM Y 8 - | wanbsl, NpM ycTaHOBKE KOTOPOWN BMECTO
Lanbbl
perynatopa B JaHHOM pexume
nony4nncs Gbl Takow e nepenag gasrne-
HUIA
. OnpepgensieTcsa B pe3ynbTaTe BbIMOJHE-
. Pacnonaraembinn Hanop 10 . .
19 Hin M Y 8 P | HMA Hanago4YHOM N NOBEPOYHON 3aaa-
y3na
um
. OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
Pacnonaraembiv Hanop no- . .
20 Hout M Y 8 P | HMA Hanago4YHOM MNK NOBEPOYHON 3aaa-
cne ysna
um
OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
) Hanop B nogatowiem Tp-ge . .
21 Hin_pod M Y 8 P | HMA Hanago4YHOM MNKM NOBEPOYHON 3aaa-
nepes ysnom
um
OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
Hanop B nogatowiem Tp-ge . .
22 | Hout_pod M Y 8 P | HMa Hanago4HOW MM NOBEpOYHON 3aaa-
nocne ysna
um
OnpepgensieTcsa B pe3ynbTaTe BbIMOSHe-
) Hanop B obpatHom Tp-ge . .
23 Hin obr M Y 8 P | HMA Hanago4YHOW MNK NOBEPOYHOW 3aaa-
nepea ysnom
um
OnpepgensieTcsa B pe3ynbTaTe BbIMOSHe-
Hanop B obpatHom Tp-ge . )
24 Hout_obr M Y 8 P | HMA Hanago4YHOW MNK NOBEPOYHOW 3aaa-
nocrne ysna
um
MoTepu Hanopa Ha wanbe B OnpepgensieTcsa B pe3ynbTaTe BbIMOSHe-
25 | dHshb_pod M Y 8 P . .
noa.Tp. HUS Hanago4HoOWM My NOBEPOYHON 3afa-
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTtenbckoe Twvn
0603- n3me- Mep | AaH- | MHopmauums, sanucbiBaemas B none
n/n HauMeHoBaHue nons nons
HaveHue peHus nons | HbIx
un
. OnpepgensieTcsa B pe3ynbTaTe BbIMOJHe-
MoTepu Hanopa Ha wanbe B . .
26 | dHshb_obr M Y 8 P | HMa Hanapgo4HOW MM NoBepoYHoON 3aaa-
o6p.Tp.
un
OnpepgensieTcsa B pe3ynbTaTe BbIMOJHe-
) [aBneHue B nogatoLiem Tp- . .
27 Pin_pod M Y 8 P | HMA Hanago4YHOW N NOBEPOYHOW 3aaa-
e nepep y3nom
un
OnpegensieTcsa B pe3ynbTaTe BbIMOJHe-
[aBneHue B nogatoLiem Tp- . .
28 | Pout_pod M Y 8 P | HMA Hanago4YHOW N NOBEPOYHOW 3aaa-
e nocne yana
un
OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
, NaeneHve B o6paTHOM Tp- . .
29 Pin obr M Y 8 P | HMA Hanago4YHOM MNK NOBEPOYHOW 3aaa-
e nepep y3nom
un
OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
[aBneHune B o6paTHOM Tp- . .
30 Pout_obr M Y 8 P | HMA Hanago4YHOM MNK NOBEPOYHOW 3aaa-
e nocne yana
un
OnpegensieTcsa B pe3ynbTaTe BbIMOJHE-
] Bpems npoxoxaeHus Boabl . .
31 Time MWH Y 8 P | HMa Hanapgo4HOW MM NoBepoYHON 3aaa-
OT UCTOYHMKA
un
. . OnpepensieTcst B pe3ynbTaTe BbiNonHe-
) MyTb, NPONAEHHBIN OT UC- . .
32 Dist M Y 8 P | HMa Hanago4HOW MM NOBEepOYHON 3aaa-
TOYHMKA
un
OnpepensieTcst B pe3ynbTaTe BbINOMHe-
33 Th [aeneHue BcknMnaHus M C| 8 P | HMa Hanago4HOW MM NOBEepOYHON 3aaa-
un
OnpepensieTcst B pe3ynbTaTe BbINOMHe-
34 Hstat CraTtuyeckun Hanop M 4 8 P | HMa Hanapgo4HOW MM NOBEpOYHON 3aaa-
un
OnpepensieTcst B pe3ynbTaTe BbINOMHe-
TemnepaTypa BOAbI B MO- . .
35 Tpod °C Y 8 P | HMA Hanago4YHOM MNK NOBEPOYHON 3aaa-
Jatoliem Tpybonposoae
un
OnpegensieTca B pe3ynbTaTe BbIMOJHE-
TemnepaTtypa Bogbl B 06- . .
36 Tobr °C Y] 8 P | HMA Hanago4YHOM MNW NOBEPOYHOW 3aaa-
paTHOM TpybonpoBoae
un
15.9 [Opoccenupyrowun y3en (drossel). Ycranasnueaemas

wauba
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Tabnuua 15.9 - [poccenupytowmm ysen

EauH. Pa3- | Tun
Ne YcnoBHoe Monb3oBaTtenbckoe Twn
usme- Mep | AaH- | UHdopmauus, 3anucbiBaemasi B none
n/n | o603Ha4YeHne | HaMMeHOBaHue nons nonsa
peHus nons | Hbix
3anucbiBaeTcst aBTOMaTUYecku npu dop-
0 Sys ID obbekTa - Y 8 - .
MUPOBaHUN TENNOBON CEeTU
HaumeHoBaHve gpocce- 3anonHseTcs nonb3oBartenem, HanpuMep
1 Name - T 55 | UH .
nupytoLero ysna apoccenupytowmn ysen Y-22 u 1.4.
lMocne BbINONHEHMS pacyeToB B AaHHOM
none 3anucelBaetcs undpa, Hanpumep 1,
2 Nist Homep ncrovHmka - Y 8 P 2, 3, N T.4. COOTBETCTBYIOLLAA HOMepY
MCTOYHMKA OT KOTOPOrO 3anuTbliBaeTCst
OaHHbIA Apoccenupyowunin ysen
3apaeTcs reogesmyeckas oTMeTka no-
3 H_geo leopesnyeckasa oTmeTka M Y 8 MO |BepxHOCTM 3eMnu, Ha KOTOPON HAaXOAMUTCSA
OaHHbIA ApocCcenupyoLwunin y3en
3apgaeTcsa nonb3oBaTeneMm gnameTp
OnameTp wanbel Ha 6aw- yCTaHOBNEHHOMN
4 Dshb_pod MM Y 8 no B .
nace B noA.Tp-ae wanbel Ha Garinace Ha nogaoLem Tpy-
6onposoae
KonuyecTtBo wanb Ha 3apaeTcs nonb3oBaTenem
5 Nshb_pod |b6avinace B nogatowiem Tp- wT Y 8 no KONMWYECTBO YCTAHOBIEHHbIX LWanb Ha
ae 6annace Ha nogatoem TpybonpoBoae
3apgaeTcsa nonb3oBaTenem anameTp
OnameTp wanbbl Ha H6aw- yCTaHOBMNEHHOMN
6 Dshb_obr MM Y 8 no . .
nace B obp.Tp-ge wanbel Ha Garinace Ha o6paTHoM Tpybo-
nposoae
Konnyectso wanb Ha 3apaeTcsa nonb3oBaTenem
7 Nshb_obr | 6arinace B o6paTHOM Tp- wT Y 8 MO | KonmyecTBO yCTaAHOBMEHHbIX Wanb Ha
ae 6avinace Ha obpaTHom TpybonpoBoae
OunameTp Gannaca Ha
3apaeTcsa nonb3oBaTeneM, Hanpumep
8 Dbp_pod nogatoem Tpybonposo- M Y 8 no
0.05,0.1 m, nT.A.
ae
[OnvHa 6alinaca Ha noga- 3apaeTcsa nonb3oBaTenem, Hanpumep 5,
9 Lbp_pod M Y 8 Mo
towiem Tpybonposoae 8™, nT.Aa.
OunameTp Gannaca Ha 3apaeTca nonb3oBaTeneM, Hanpumep
10 Dbp_obr M Y 8 no
obpaTtHom TpybonpoBoae 0.05,0.1 m, u T.A.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Pa3- | Tun
Ne YcnoBHoe Monb3oBaTenbckoe Tun
usme- Mep | AaH- | UHdopmauus, 3anucbiBaemas B none
n/n | o603Ha4YeHne | HaMMeHOBaHue nons nonsa
peHus nons | Hbix
OnuHa 6arnaca Ha 06- 3apaeTca nonb3oBaTenem, Hanpumep 5,
11 Lbp_obr M Y 8 no
paTHoM TpybonpoBoae 8m, nt.Aa.
3apaeTcsa cymma koaphuLMEHTOB
Cymma Koap. MECTHbIX )
. MECTHbIX COMPOTUBIEHUI
12 Zbp_pod conp. Ha 6annace B NoA. - Y 8 no
nogatowero Tpyéonposoaa, Hanpuwvep 4,
Tp-Ae
8urT.g.
3apaeTtca cymma koadpduLmMeHToB
Cymma Koadp. MeCTHbIX .
. MECTHbIX COMPOTUBIEHUI
13 Zbp_obr conp. Ha 6annace B obp. - Y 8 no
obpatHoro TpybonpoBoaa, Hanpumep 4, 8
Tp-Ae
nT.a.
3apaeTcs 3HaYeHWe LWepoxoBaTocTn
6annaca, Hanpumep 0.5, 1,2, 3,4 MM 1
14 Ke_bp LLlepoxoBatocTb Oarinaca| MM Yy 8 MO | 1.4. Ans HOBbIX CTanbHbIX TPYO LLEPOXO-
BaTOCTb MPUHMMAETCS B COOTBETCTBUM CO
CHwuIM 0.5 mm.
3apaeTca nonb3oBaTenem 3anac Hanopa
15 Hzapas 3anac Hanopa M Y 8 - _
Ha wanbe, Hanpuvep 1, 2 M.
3apaeTcsa nonb3oBartenem
3Ha4YeHue perynvpyemoro napameTpa
perynatopa gasnenHus "go cebs", "nocne
. cebsa" unun KoOHTponMpytoLLEero pacnona-
16 H Perynupyembin napametp|m unu 74| Y 8 - .
raembli Hanop, Hanpuwmep, 10, 20, 40 M.
B cnyyae ycTtaHOBKM perynsaropa pacxoga
3ajaeTcsl 3Ha4YeHUe perynmpyemon Benu-
YnHbl, Hanpumep, 100 T/u4.
3apaeTcsa nonb3oBaTenem nponyckHas
MponyckHas cnocobHOCTb .
17 Kreg - Y 8 - CnocoBHOCTb PErynupyoLLEero ycTpon-
perynaTopa
cTBa
[ns perynaTtopos Hanopa, AaBreHns,
pacxofa BblMUCNSETCH 3Ha4YeHne gna-
. meTpa
[nameTp aKBMBaNEHTHON . .
18 Deq . MM Y 8 - | wanbel, Npn ycTaHOBKE KOTOPOW BMECTO
Lanbsl
perynaTopa B JaHHOM pexvme
nony4uncsi 6bl Takow >xe nepenaz gasne-
HUN
. OnpepensieTcs B pe3ynbTaTe BbINoOMHe-
) Pacnonaraembliin Hanop . .
19 Hin M Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3ana-
Ao y3na
un
Pacnonaraemsivi Hanop OnpepensieTcs B pe3ynbTaTe BbINoOMHe-
20 Hout M Y 8 P . .
nocne ysna HWS Hanago4YHON UM NOBEPOYHON 3aa-
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Pa3- | Tun
Ne YcnoBHoe Monb3oBaTtenbckoe Twvn
n3me- Mep | AaH- | UHcbopmauums, 3anucbiBaemas B none
n/n | o603Ha4YeHUe | HaMMeHoOBaHue Nons nonsa
peHus nons | Hbix
um
Onpepgensetcsa B pe3ynbTaTe BbINOMHe-
. Hanop B nogatowiem Tp-
21 Hin_pod M Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3ada-
e nepep y3nom
un
OnpepnenseTcsa B pe3dynbTaTe BbINOMHe-
Hanop B nogatowiem Tp-
22 Hout_pod M Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3ada-
e nocne yana
um
Onpepgensetcsa B pe3ynbTaTe BbINOMHe-
Hanop B o6patHom Tp-ae
23 Hin obr M Y 8 P | HUA Hanago4HOM MW NOBEPOYHON 3aaa-
nepeg ysnom
un
OnpepensieTcs B pe3ynbTaTe BbINonHe-
Hanop B o6patHom Tp-ae
24 Hout_obr M Y 8 P | Hua Hanago4HOM MM NOBEPOYHON 3aaa-
nocrne ysna
un
. OnpepensieTcs B pe3ynbTaTe BbINonHe-
MoTepu Hanopa Ha wanbe
25 | dHshb_pod M Y 8 P | Hua Hanago4HOM MM NOBEPOYHON 3aaa-
B noa.Tp.
um
. OnpepensieTcs B pe3ynbTaTe BbINonHe-
MoTepu Hanopa Ha wanbe
26 dHshb_obr M Y 8 P | Hua Hanago4HOM UM NOBEPOYHON 3aaa-
B 0bp.Tp.
um
OnpepensieTcs B pe3ynbTaTe BbINonHe-
) [aeneHne B nogarowem
27 Pin_pod M ] 8 P | HMa Hanago4HOM MM NOBEPOYHON 3afa-
Tp-Ae nepen y3nom
um
OnpepensaeTcsa B pe3ynbTaTe BbIMOHe-
[aeneHne B nogawoLem
28 Pout_pod M ] 8 P | HMa Hanago4HOM MM NOBEPOYHON 3afa-
Tp-4e nocne yana
um
OnpepensaeTcsa B pe3dynbTaTe BbIMOHe-
[aBneHue B obpaTHOM
29 Pin obr M Y] 8 P | HMa Hanago4HOM MM NOBEPOYHON 3afa-
Tp-Oe nepen y3nom
un
OnpepensaeTcsa B pe3dynbTaTe BbIMOHe-
[aBneHue B o6paTHOM
30 Pout_obr M Y 8 P | HUa Hanago4HOM UM NOBEPOYHON 3ada-
Tp-4e nocne yana
un
Onpepensetcsa B pe3ynbTaTe BbINOHe-
) Bpemsi npoxoxaeHusi
31 Time MWH Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3aaa-
BOAbl OT UCTOYHMKA
un
. . OnpepgenseTcsa B pe3dynbTaTe BbiNOMHe-
) MyTb, NponaeHHbIN OT
32 Dist M Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3ada-
MCTOYHUKA
un
OnpepgenseTcs B pe3dynbTaTe BbiNOMHe-
33 Th [aBneHune BckMnaHus M Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3aaa-
um
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Pa3- | Tun
Ne YcnoBHoe Monb3oBaTtenbckoe Twvn
n3me- mep |AaH- | UHdopmauums, 3anucbiBaemMasi B none
n/n | o603Ha4YeHue | HaMmMeHoBaHue Nons nonsa
peHus nons | Hbix
OnpepnenseTcsa B pedynbTaTe BbiNOMHe-
34 Hstat CraTtuyeckuin Hanop M Y 8 P | HMa Hanago4HOM MM NOBEPOYHON 3ada-
um
TemnepaTypa BOAbl B OnpepgenseTcsa B pe3dynbTaTe BbINOMHe-
35 Tpod nopatolem Tpybonposo- °C Y 8 P | Hua Hanago4HOM U NOBEPOYHON 3aaa-
ne um
OnpepnenseTcsa B pe3ynbTaTe BbiNOMHe-
TemnepaTypa BoAbl B . .
36 Tobr °C Y 8 P | Hua Hanago4HOM MNM NOBEPOYHON 3aaa-
obpaTtHom Tpybonposoae
um

15.10 Opoccenupyrowun ysen (drossel). Perynarop paBneHus B
nopaowem unm obparHom Tpybonposopge

Ta6nuua 15.10 - PerynsiTop AaBneHus B nogaloliem unu o6patHom TpyGonposoae

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTenbckoe Tun
0603- n3me- mep |AaH- | UHdopmauus, 3anuckiBaemasi B nosne
n/n HauMeHoBaHue nons nons
HayeHue peHus nons | HbIX
3anuckiBaeTcs aBTomMaTuyeckm npm dop-
0 Sys ID obbekTa - Y 8 - .
MWUPOBaHUN TEMNITOBON CETU
HanmeHoBaHune gpoccenu- 3anonHseTcsa nonb3oBaTeneM, HanpuMmep
1 Name - T 55 | NH .
pytoLLero y3na apoccenupytowimn ysen Y-22 n 1.4.
Mocne BbINONMHEHMS pac4eToB B AaHHOM
none 3anucbliBaeTcs uudpa, Hanpumep 1,
2 Nist Homep uctouHuka - Y 8 P |2, 3, nT.4. cooTBETCTBYOLLAA HOMEpPY UC-
TOYHMKA OT KOTOPOro 3anuThbIBAeTCA AaH-
HbIi ApOCccenupyoLnin y3en
3apaeTcsa reogesndeckass oTMeTKa no-
3 H_geo [eonesnyeckas oTmMeTka M Y 8 MO | BepxHOCTM 3eMnn, Ha KOTOPOI HaxXoAnUTCs
OaHHbIA Apoccenupyowmnn yaen
3apaeTcsa nonb3oBaTenem AvameTp ycTa-
OvameTp wanbbl Ha 6arina- HOBIEHHOM
4 | Dshb_pod MM Y 8 - . .
ce B noAa.Tp-ae Wwanbkl Ha Garinace Ha nogatowem Tpy6o-
nposoae
. . 3apaeTcsa nonb3oBartenem
Konuuyectso waiib Ha 6an- .
5 | Nshb_pod wT Y 8 - KONMYECTBO YCTAHOBIEHHbIX Wanb Ha
nace B nogarwowiem Tp-ae .
bavinace Ha nogatowem Tpybonposoae
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTenbckoe Tun
0603- usme- Mep |AaH- | UHdopmauus, 3anuckiBaemas B none
n/n HaMMeHOBaHue nons nons
HavyeHue peHus nons | Hbix
3apaeTcs nonb3oBaTenem agnameTp ycTa-
OvameTp wanbbl Ha 6arna- HOBMNEHHOMN
6 | Dshb_obr MM Y 8 - . .
ce B 0bp.Tp-ae warnbbl Ha 6bannace Ha obpaTHOM Tpybo-
nposoae
. . 3apaeTcs nonb3oBaTenem
Konuuectso waib Ha Gait- 5
7 Nshb_obr wT Y 8 - KONMMYECTBO YCTaHOBIEHHbIX Lanb Ha
nace B obpaTHOM Tp-ae .
bannace Ha obpaTtHom TpybonpoBoae
OnameTp Gannaca Ha no- 3apaeTca nonb3oBaTenem, HanpuMmep
8 Dbp_pod M Y 8 -
patowem Tpybonposoae 0.05,0.1 m, nt.4.
[nvHa Gainaca Ha nogato- 3apgaeTcs nonb3oBaTeneMm, Hanpumep 5, 8
9 Lbp_pod M Y 8 -
wem Tpybonposoae M, U T.4.
OunameTp Gannaca Ha 06- 3apgaeTca nonb3oBaTenem, HanpuMmep
10 | Dbp_obr M Y 8 -
paTHoMm TpybonpoBozae 0.05,0.1 m, nt.4.
OnuHa 6annaca Ha obpat- 3apgaeTcs nonb3oBaTenem, Hanpuvep 5, 8
11 Lbp_obr M Y 8 -
Hom Tpy6onpoBsoae M, 1 T.4.
3apaetcsa cymma koadpdumumeHToB
Cymma koadp. MECTHbIX .
. MECTHbIX CONPOTUBIEHMI
12 | Zbp_pod |conp. Ha bannace B noA. Tp- - Y 8 -
nopatolero Tpybonposoaa, Hanpumep 4, 8
ae
nT.A.
3apaetcsa cymma koadpdumumeHToB
Cymma koadp. MeCTHbIX .
. MECTHbIX CONPOTUBIEHWN
13 | Zbp_obr |conp. Ha 6annace B 06p. Tp- - Y 8 -
obpaTHoro TpybonpoBoaa, Hanpumep 4, 8
ae
nT.A.
3apaeTcs 3HaveHve
wepoxoBaTtocTu 6arnaca, Hanpumep 0.5,
14 Ke_bp LLlepoxoBaTtocTb Garinaca MM Y 8 - 1,2,3,4 MM n 1.40. NS HOBbIX CTanbHbIX
Tpyb LepoxoBaTOCTb NPUHUMAETCH B CO-
otBeTcTBUM co CHuIM 0.5 mm.
3apaeTcsa nonb3oBaTenem 3anac Hanopa
15 Hzapas 3anac Hanopa M Y 8 - .
Ha wawnbe, Hanpumep 1, 2 M.
3apaeTcsa nonb3oBaTenem
3Ha4YeHne perynvpyemMoro napameTtpa pe-
16 H Perynupyemebii napameTp M Y 8 no rynatopa gaenexus "go cebs", "nocne
cebsa" N KOHTPONMPYIOLLErO pacnonara-
eMbIvi Hanop, Hanpumep, 10, 20, 40 M.
MponyckHasi cnocobHOCTb 3apgaeTca nonb3oBaTenemM NponyckHas
17 Kreg - Y 8 no .
perynsTopa CNocoBHOCTL perynmpyoLLero ycTponcTaa
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTenbckoe Tun
0603- n3me- Mep | paH- | UHdopmaums, 3anucbiBaemas B none
n/n HaumeHoBaHWe nonsi nons
HayeHue peHus nons | Hbix
[nsa perynatopos Hanopa, AaBneHusi, pac-
xopa
. BbIYMCIIAETCA 3HaYeHne anameTpa
AvameTp aKBMBANEHTHOM . .
18 Deq . MM Y 8 MO | wawnbbl, npyn ycTaHOBKE KOTOPOW BMECTO
Lwanbbl
perynaTtopa B
[aHHOM pexumMe nony4uncs 6bl Takon xe
nepenag AaBneHun
. Pacnonaraembliii Hanop Ao OnpegensieTca B pe3ynbTaTte BblMONHEHWS
19 Hin M Y 8 P _ .
yana Hanago4HoOM Unu NoBepoYHOM 3afdaudum
Pacnonaraemblin Hanop no- OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
20 Hout M Y 8 P _ .
cne ysna Hanago4HOW Unm NoBepOYHOW 3adaum
) Hanop B nogatowem Tp-ae OnpepenseTcs B pe3ynbTaTte BbINOMHEHWS
21 | Hin_pod M Y 8 P . .
nepega y3nom Hanago4HON MW NOBEPOYHOW 3a4auun
Hanop B nogatowem Tp-ae OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
22 | Hout_pod M Y 8 P . .
nocne yana Hanago4HOM MW NOBEPOYHOM 3a4auum
) Hanop B obpaTHOM Tp-aAe OnpegensieTca B pe3ynbTaTte BblMONHEHWS
23 Hin obr M Y 8 P . .
nepep ysnom Hanago4HOM Unmn NOBEPOYHOW 3adauun
Hanop B obpaTHOM Tp-ae OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
24 | Hout_obr M Y 8 P B .
nocne yana Hanago4HOM MY NOBEPOYHON 3a4auun
MoTtepwn Hanopa Ha wanbe B OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
25 | dHshb_pod M Y 8 - . .
noa.Tp. Hanago4YHOM Unn NOBEPOYHOW 3aaaum
MoTtepwn Hanopa Ha wanbe B OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
26 | dHshb_obr M y 8 - . .
0o6p.Tp. Hanago4HOM Unn NOBEPOYHOW 3adaum
) [asneHune B nogatoLiem Tp- OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
27 | Pin_pod M Y 8 P . .
Ae nepep ysnom Hanago4HON MY NOBEPOYHOW 3a4auun
[asneHune B nogatoLiem Tp- OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
28 | Pout_pod M Y 8 P . .
Ae nocne yana Hanago4HOM Unn NOBEPOYHOW 3adaum
) [asneHune B obpaTHOM Tp- OnpegensieTcs B pe3ynbTaTte BbINONHEHWS
29 Pin obr M Y 8 P . .
Ae nepep ysnom Hanago4HON MW NOBEPOYHOW 3a4auun
[aeneHue B obpaTtHOM Tp- OnpepenseTca B pe3ynbTaTe BbINOMHEHWS
30 | Pout_obr M Y 8 P . .
Ae nocne yana Hanago4HON MW NOBEPOYHON 3a4auun
i Bpems npoxoxaeHus Bogbl OnpepenseTcs B pe3ynbTaTe BbINOMHEHWS
31 Time MWH Y 8 P . .
OT UCTOYHWMKA Hanago4HON MW NOBEPOYHOW 3a4auun
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

paTHoM TpyGonpoBsoae

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTtennckoe Tun
0603- n3me- Mep | paH- | UHdopmaums, 3anucbiBaemas B none
n/n HaumeHoBaHWe nonsi nons
HayeHue peHus nons | Hbix
. MyTb, NpONAEHHbIN OT NC- OnpepenseTca B pesynbTaTte BbINOMHEHWS
32 Dist M Y 8 P . .
TOYHMKa HanagovHOM MW NOBEPOYHON 3a4auu
OnpegensieTca B pe3ynbTaTte BblMONHEHWS
33 Tb [NaeneHve BckunaHus M Y 8 P . .
HanagovHOM UM NOBEPOYHOM 3a4aum
. OnpegensieTca B pe3ynbTaTte BbIMONHEHWS
34 Hstat Cratunyeckuin Hanop M Y 8 P . .
Hanago4HOM UM NOBEPOYHON 3a4auu
TemnepaTypa BOAbI B MO- OnpepenseTcs B pesynbTaTte BbINOMHEHWS
35 Tpod °C Y 8 P . .
Adatowem Tpybonposoge Hanago4HOM MW NOBEPOYHON 3a4auu
TemnepaTypa BoAbl B 06- OnpepenseTca B pesynbTaTte BbINOMHEHWS
36 Tobr °C Y 8 P

Hanago4YHOW UK NOBEPOYHON 3a4a4m

15.11 Opoccenupyrouwumn ysen (drossel). Perynarop pacxopa B
noparowem unm obparHom Tpybonposope

Ta6nuua 15.11 - PerynaTtop pacxoaa B noparoLlieM unm obpatHom Tpyéonposoge

YcnoBHoe EpuH. Pa3- | Tun
Ne Monb3oBaTenbckoe Twvn
0603- n3me- mep | AaH-| UHdopmauums, sanucbiBaemas B none
n/n HaMMeHoBaHue nons nons
HaveHue peHus nons | HbIx
3anucbiBaeTca aBToMaTu4ecku npu op-
0 Sys ID obbekTa - Y 8 - .
MVPOBaHUN TEMNJTOBOM CETU
HanmeHoBaHue apoccenu- 3anonHsieTcsa nonb3oBaTenem, Hanpumep
1 Name - T 55 | WH .
pytoLLero ysna apoccenupyowmin ysen OY-22 n 1.4.
78405.0M-MNCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne NMonb3oBaTenbckoe Tun
0603- usme- Mep |AaH-| UHdopmauus, 3anucbiBaemas B nosne
n/n HaMmeHoBaHue nons nons
HavyeHue peHus nons | Hbix
Mocne BbINOMHEHWSA pacyYeToB B JAHHOM
none 3anuceiBaetcs undpa, Hanpumep 1,
2 Nist Homep nctoyHuka - Y 8 P |2, 3, nt.a. cooTBeTCTBYIOLLAA HOMEPY MC-
TOYHMKA OT KOTOPOro 3anuTbIBaeTCA AaH-
HbI ApOCcenvpyoLnii y3en
3apaeTcs reogesmyeckas oTmeTka no-
3 H_geo eogesunyeckasn oTmeTka M Y 8 MO | BepxHOCTM 3eMmKn, Ha KOTOPOW HaXoAUTCS
AaHHbIN ApOCCENNPYIOLLMIA y3en
3apaeTcsa nonb3oBareneMm gvameTp ycTa-
OunameTp waribbl Ha Ganna- HOBJEHHOM
4 | Dshb_pod MM Y 8 - . 5
ce B noA.Tp-ge wanbbl Ha bannace Ha nogatowiem Tpybo-
nposopae
. . 3apaeTcsa nonb3oBartenem
Konuyectso waiib Ha 6an- .
5 | Nshb_pod wT Y 8 - KONMMYECTBO YCTaHOBMEHHbIX Wanb Ha
nace B nogawoLiem Tp-ge .
6avinace Ha nogatollem Tpybonposoae
3apaeTcsa nonb3oBareneMm gvameTp ycTa-
OunameTp waibbl Ha Ganna- HOBJEHHOM
6 | Dshb_obr MM Y 8 - . .
ce B 06p.Tp-ae Wwanbbl Ha 6annace Ha obpaTHoM Tpy6o-
npoeoae
. . 3apaeTcsa nonb3oBaTtenem
Konnyecteo wanb Ha 6an- .
7 Nshb_obr wT Y 8 - KONMWYECTBO YCTAHOBIEHHbIX LWanb Ha
nace B obpaTHOM Tp-ae B
bannace Ha obpaTtHom TpybonpoBoae
OnameTp Gavinaca Ha no- 3apaeTcsa nonb3oBaTenem, Hanpumep
8 Dbp_pod M Y 8 -
Jawowem Tpybonposoae 0.05,0.1 M, n 1.4.
OnuHa 6annaca Ha nopato- 3apaeTcsa nonb3oBartenem, Hanpumep 5, 8
9 Lbp_pod M Y 8 -
wem Tpybonposoae M, U T.4.
OnameTp Gannaca Ha 06- 3apaeTcsa nonb3oBaTenemM, HanpuMmep
10 | Dbp_obr M Y 8 -
paTHOM TpybonpoBoae 0.05,0.1 M, n 1.4.
[OnuHa 6arinaca Ha obpart- 3agaeTtca nonb3oBaTenem, Hanpumep 5, 8
11 Lbp_obr M Y 8 -
HoMm Tpyb6onpoBozae M, U T.4.
3apaetcsa cymma koacpdmumeHToB
Cymma Koadd. MeCTHbIX .
. MECTHbIX CONPOTUBIEHNI
12 | Zbp_pod |conp. Ha Gannace B nog.Tp- - Y 8 -
nopatolero Tpybonposoaa, Hanpumep 4, 8
e
nT.A.
78405.0M-MCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne NMonb3oBaTenbckoe Tun
0603- usme- Mep |AaH-| UHdopmauus, 3anucbiBaemas B nosne
n/n HaMmeHoBaHue nons nons
HavyeHue peHus nons | Hbix
3apaeTtcst cymMMa koadhdULMEHTOB
Cymma Koadh. MeCTHbIX .
. MECTHbIX CONPOTUBIIEHWI
13 Zbp_obr |conp. Ha Gannace B 00p.Tp- - Y 8 -
obpaTtHoro Tpybonposoaa, Hanpumep 4, 8
e
nT.a.
3apaeTcs 3HaveHve
LwepoxoBaTtocTu 6arinaca, Hanpumep 0.5,
14 Ke_bp LLlepoxoBaTocTb Gannaca MM Y 8 - 1,2,3,4 MM n 1.40. NS HOBbIX CTaNbHbIX
Tpyb LepoxoBaTOCTb NPUHNMAETCS B CO-
oteeTtcTBUM co CHul 0.5 mm.
3apaeTcsa nonb3oBaTenem 3anac Hanopa
15 Hzapas 3anac Hanopa M Y 8 - .
Ha wawnbe, Hanpumep 1, 2 M.
3apaeTcsa nonb3oBartenem
16 H Perynupyembin napameTp T Y 8 Mo 3HaveHue perynmpyemMon BennymHsbI,
Hanpumep, 100 T/u.
MponyckHas cnocobHOCTb 3apaeTcsa nonb3oBarenemM nponyckHas
17 Kreg - Y 8 no .
perynaropa CMOCOBHOCTL perynupytoLLero ycTponcTea
[nsi perynaTopoB Hanopa, AaBreHus, pac-
X0[a BblMUCNSETCS 3Ha4YeHNe anameTpa
[unameTp sKkBMBaNEHTHOWM Lwanbbl, MpU yCTAaHOBKE KOTOPOWN BMECTO
18 Deq . MM Y 8 no
Wwanobbl perynatopa B JaHHOM pexume
nonyynncs Gbl Takow e nepenag naerne-
HUIA
) Pacnonaraemeiin Hanop go OnpepensieTcs B pe3yrnbTaTe BbINOHEHUS
19 Hin M Y 8 P . .
y3na Hanago4HoW Unm NoBEPOYHON 3aaaumn
Pacnonaraembi Hanop no- OnpepenseTcsa B pe3ynbTaTe BbINOMHEHNSsI
20 Hout M Y 8 P . .
cne y3na Hanago4YHOW MUy NOBEPOYHOW 3aga4um
) Hanop B nogatowem Tp-ge OnpepensieTcs B pe3yrnbTaTe BbINOHEHUS
21 Hin_pod M Y 8 P . .
nepep ysnom Hanago4HoW Unm NoBepPOYHONM 3aaumn
Hanop B nogatowem Tp-ge OnpepensieTcs B pe3ynbTaTte BbINONHEHNS
22 | Hout_pod M Y 8 P . .
nocne ysna Hanago4YHOW Uy NOBEPOYHOW 3aga4um
) Hanop B o6paTHOM Tp-Ae OnpepenseTcs B pe3ynbTaTte BbINOMHEHWS
23 Hin obr M Y 8 P . .
nepep ysrnom Hanago4YHoOW MUy NOBEPOYHOW 3aga4m
Hanop B obpaTHOM Tp-ae OnpepensieTcs B pe3ynbTaTte BbINONHEHNS
24 | Hout_obr M Y 8 P . .
nocne yana Hanago4HOM UnM NOBEPOYHON 3aaauun
MoTepu Hanopa Ha waribe B OnpepensieTcs B pesyrbTaTe BbINOMHEHUS
25 | dHshb_pod M Y 8 - . .
noa.Tp. Hanago4HOM Unm NOBEPOYHON 3aaauun
78405.0M-NCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne Monb3oBaTenbckoe Tun
0603- n3me- Mep | AaH- | MHdopmauus, 3anucbiBaemas B none
n/n HauMeHoBaHue nons nons
HayeHue peHus nons | HbIX
MoTtepw Hanopa Ha wanbe B
26 | dHshb_obr M Y 8 - OnpepensieTcs B pesynbTaTe
0o6p.Tp.
. [aBneHune B nogatoLlem Tp- OnpegensieTca B pe3ynbTaTte BblMONHEHWS
27 | Pin_pod M Y 8 P _ .
Ae nepep ysnom Hanago4HOW Unn NoBepoYHOW 3adauum
[aBneHune B nogatoLlem Tp- OnpegensieTca B pe3ynbTaTte BblMONHEHWS
28 | Pout_pod M Y 8 P . .
Ae nocne ysna Hanago4YHOM Unm NoBEpPOYHOW 3adauun
) [asneHue B obpaTtHOM Tp- OnpepenseTca B pesyrnbTaTe BbINOMHEHUS
29 Pin obr M Y 8 P . .
Ae nepep ysnom Hanago4HON UM NOBEPOYHOM 3a4auu
[asneHune B obpaTtHOM Tp- OnpegensieTca B pe3ynbTaTte BblMONHEHWS
30 | Pout_obr M Y 8 P . .
Ae nocne ysna Hanago4HOM MW NOBEPOYHOW 3a4auun
) Bpems npoxoxaeHus Bogbl OnpepenseTcs B pe3yrnbTaTte BbINOMHEHWS
31 Time MUH Y 8 P _ .
OT NCTOYHMKA Hanago4YHOM Unn NoBEpPOYHOW 3adaum
MyTb, NPOMAEHHBIN OT UC- OnpegensieTca B pe3ynbTaTte BblMONHEHWS
32 Dist Y M Y 8 P . Y .
TOYHMKa Hanago4HOM Unn NoBEpPOYHOW 3adaun
OnpepenseTcs B pesyrnbTaTte BbINOMHEHWS
33 Tb [aBnexune BckunaHuns M Y 8 P . .
Hanago4HOM MY NOBEPOYHON 3a4auum
. OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
34 Hstat CraTnueckuin Hanop M Y 8 P . .
Hanago4HOM MY NOBEPOYHON 3a4auun
TemnepaTypa BOAbI B MO- OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
35 Tpod °C Y 8 P . .
Adatowem Tpybonposoae Hanago4HOM MY NOBEPOYHON 3a4auun
TemnepaTtypa Bogbl B 06- OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
36 Tobr °C Y 8 P . .
paTHom Tpybonposoae Hanago4HOM Unn NOBEPOYHONW 3adaum
15.12 [poccenupyrowmmn ysen (drossel). Perynsartop
78405.0M-MCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

pacnonaraemMoro Hanopa

Tabnuua 15.12 - Perynsatop pacnonaraemMoro Hanopa

YcnoBHoe EovH. Pa3- | Tun
Ne Monb3oBaTenbckoe Tun
0603- usme- Mep |AaH-| UHdopmauus, 3anucbiBaemas B none
n/n HauMeHoBaHue nons nons
HayeHue peHus nons | Hbix
3anucbiBaeTca aBToMaTudecku npu gop-
0 Sys ID obbekTta - Y 8 - .
MUPOBaHUW TEMIOBON CETU
HanmeHoBaHue apoccenu- 3anonHsaeTca nonb3oBaTenem, Hanpumep
1 Name - T 55 | UH .
pytoLLero yana apoccenupytowmn ysen Y-22 u 1.4.
Mocne BbINOMHEHMS pacyYeToB B JAHHOM
none 3anuceiBaetcs undpa, Hanpumep 1,
2 Nist Homep nctovHuka - Y 8 P |2, 3, nt.a. cooTBETCTBYIOLLAA HOMEPY MC-
TOYHMKA OT KOTOPOro 3anuTbiBaeTCA AaH-
HbI ApoCccenvpyoLWnii ysen
3apaeTcs reogesnyeckas oTmeTka no-
3 H_geo eopes3nyeckasa oTmeTKa M Y 8 MO | BEpXHOCTW 3eMin, HA KOTOPO HAXoAUTCS
OaHHbIA Apoccenupyowunin ysen
3apaeTca nonb3oBaTenemM guameTp ycTa-
OunameTp waibbl Ha Ganna- HOBJEHHOM
4 | Dshb_pod MM Y 8 - . .
ce B NoA. Tp-ae wanbel Ha Garnace Ha nogatoLlem Tpy6o-
npoeoae
. . 3apaeTcsa nonb3oBartenem
Konuyectso waiib Ha 6an- .
5 | Nshb_pod wT Y 8 - KONMWYECTBO YCTAHOBIEHHbIX LWWanb Ha
nace B nogarwoLiem Tp-ge .
6avinace Ha nogatowem Tpybonposoae
3apaeTcsa nonb3oBaTenemM gMameTp ycTa-
OunameTp wanbsl Ha Ganna- HOBITEHHOM
6 | Dshb_obr MM Y 8 - . .
ce B 0b6p.Tp-ae wanbel Ha Garinace Ha obpaTHoM Tpybo-
nposoge
. . 3apaeTcsa nonb3oBaTenem
Konuyectso wanb Ha Gain- 5
7 Nshb_obr wT Y 8 - KONMWMYECTBO YCTAHOBIEHHbIX Wanb Ha
nace B obpaTHOM Tp-ae .
6annace Ha obpaTHom TpyGonpoBsoae
OnameTp Gavinaca Ha no- 3apaeTcsa nonb3oBartenem, Hanpumep
8 Dbp_pod M Y 8 -
Jawowem Tpybonposoae 0.05,0.1 M, n 1.4.
[nvHa 6Gainaca Ha nogato- 3agaeTca nonb3oBaTenem, Hanpumep 5, 8
9 Lbp_pod M Y 8 -
wem Tpybonposoae M, U T.AO.
OnameTp Gannaca Ha 06- 3agaeTca nonb3oBaTeneM, HanpuMmep
10 | Dbp_obr M Y 8 -
paTHoM Tpybonposoae 0.05,0.1 m, nT.A.
78405.0M-NCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne NMonb3oBaTenbckoe Tun
0603- usme- Mep |AaH-| UHdopmauus, 3anucbiBaemas B nosne
n/n HaMmeHoBaHue nons nons
HavyeHue peHus nons | Hbix
[nuHa 6arnaca Ha obpart- 3apgaeTcs nonb3oBaTeneMm, Hanpumep 5, 8
11 Lbp_obr M y 8 -
Hom TpybonpoBoae M, U T.A4.
3apaetcsa cymma koadpdumumeHToB
Cymma Koadh. MeCTHbIX .
. MECTHbIX CONPOTUBIIEHWI
12 | Zbp_pod |conp. Ha Gavnace B nod.Tp- - Y 8 -
nopatolero TpybonpoBoza, Hanpumep 4, 8
e
nT.A.
3apaeTtcst cymma ko3 dULMEHTOB
Cymma Koadh. MeCTHbIX .
. MECTHbIX CONPOTUBIIEHWI
13 Zbp_obr |conp. Ha Gannace B 00p.Tp- - y 8 -
obpaTtHoro Tpybonposoaa, Hanpumep 4, 8
e
nT.Ag
3apaeTcsa 3HaveHve
LwepoxoBaTocTu 6annaca, Hanpumep 0.5,
14 Ke_bp LLlepoxoBaTocTb Gannaca MM Y 8 - 1,2, 3,4 MM n T.4. [lNa HOBbIX CTanbHbIX
Tpyb LepoxoBaTOCTb NPUHNMAETCS B CO-
oTtBeTcTBUM co CHuIM 0.5 mm.
3apaeTca nonb3oBaTenem 3anac Hanopa
15 Hzapas 3anac Hanopa M Y 8 - .
Ha wawnbe, Hanpumep 1, 2 M.
3apaeTcsa nonb3oBaTenem
16 H Perynupyemebinn napameTp M Y 8 no 3HaYeHne perynmpyemMon Benm4mHbl,
Hanpumep, 20, 30 1 T.4. MeTpoB
MponyckHas cnocobHOCTb 3apaeTcs nonb3oBaTenem npornyckHas
17 Kreg - Y 8 no 5
perynaropa CMOCOBHOCTL perynupyoLLero ycTponucTea
[ns perynatopoB Hanopa, AaBneHus, pac-
xopa
. BbIYNCNAETCS 3HAaYeHVe guameTpa
[unameTp aKBMBaNeHTHON . .
18 Deq . MM Y 8 MO | wawbbl, npyn yCTaHOBKE KOTOPOW BMECTO
Lwanbel
perynaropa B JaHHOM pexvume
nony4urcsi 6bl Takow e nepenag aaerne-
HWUIA
) Pacnonaraembivi Hanop go OnpepnenseTcsa B pe3ynbTaTe BbIMOMHEHUs
19 Hin M Y 8 P . .
y3na Hanago4YHoOW MUy NOBEPOYHOW 3aga4um
Pacnonaraemeiin Hanop no- OnpepensieTcs B pe3yrnbTaTe BbINOMHEHUS
20 Hout M Y 8 P . .
cne y3na Hanago4YHoOW MUy NOBEPOYHOW 3aga4m
) Hanop B nogatowem Tp-ge Onpepensetcsa B pe3ynbTaTe BbIMOMHEHUs
21 Hin_pod M Y 8 P . .
nepes y3nom Hanago4HOM UNnm NOBEPOYHOW 3aaaun
Hanop B nogatowem Tp-ge OnpepensieTcs B pe3yrnbTaTe BbINOMHEHWS
22 | Hout_pod M Y 8 P . .
nocne ya3na Hanago4YHoOW Uy NOBEPOYHOM 3aga4um
. Hanop B o6paTHOM Tp-Ae OnpepenseTcs B pe3ynbTaTte BbINOMHEHWS
23 Hin obr M Y 8 P . .
nepes y3nom Hanago4HOM UM NOBEPOYHOI 3a4aun
78405.0M-NCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne NMonb3oBaTenbckoe Tun
0603- n3me- Mep | AaH- | NHdopmauusn, 3anucbiBaemas B none
n/n HauMeHoBaHue nons nons
HayeHue peHus nons | Hbix
Hanop B obpatHom Tp-Ae OnpegensieTca B pe3ynbTaTte BblMONHEHWS
24 | Hout_obr M Y 8 P _ .
nocne yana Hanago4HoOM Unn NoBepoYHoOW 3adaydm
MoTepu Hanopa Ha wavibe B OnpepenseTca B pesynbTaTe BbINOMHEHWS
25 | dHshb_pod M Y 8 - . .
noa.Tp. Hanago4HOM UM NOBEPOYHOW 3a4auun
MoTepwn Hanopa Ha wanbe B OnpegensieTca B pe3ynbTaTte BblNMONHEHWS
26 | dHshb_obr M Y 8 - . .
0o6p.Tp. Hanago4HOW Unn NoBepoYHOW 3adaudum
. [asneHue B nogatoLiem Tp- OnpepenseTca B pesynbTaTe BbINOMHEHWSA
27 | Pin_pod M Y 8 P . .
Ae nepep ysnom HanagovHOM UM NOBEPOYHOW 3a4auun
[aBneHune B nogatoLlem Tp- OnpegensieTca B pe3ynbTaTte BblMONHEHWS
28 | Pout_pod M Y 8 P . .
Ae nocne ysna Hanago4HOW Unn NoBepoYHOW 3adauum
) [asneHune B obpaTtHOM Tp- OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
29 Pin obr M Y 8 P . .
Ae nepep ysnom Hanago4HOM MW NOBEPOYHOW 3a4auun
[asneHue B obpaTtHOM Tp- OnpepenseTcs B pe3ynbTaTte BbINOMHEHWS
30 | Pout_obr M Y 8 P . .
Ae nocne ysna Hanago4HOM Unu NoBepPOYHOW 3adaum
) Bpemsi npoxoxaeHns Boabl OnpegensieTca B pe3ynbTaTte BblMONHEHWS
31 Time MWH Y 8 P . .
OT UCTOYHMKA Hanago4HOM UM NOBEPOYHOW 3a4auun
) MyTb, NPONAEHHBIN OT KUC- OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
32 Dist M Y 8 P . .
TOYHMKa Hanago4HOM MW NOBEPOYHON 3a4auu
OnpegensieTca B pe3ynbTaTte BblMONHEHWS
33 Tb [NaBneHne sBckunaHua M Y 8 P . .
Hanago4YHOM Unn NoBepPOYHOW 3afdaum
B OnpepenseTca B pesynbTaTte BbINOMHEHWS
34 Hstat CraTudeckuin Hanop M Y 8 P B .
Hanago4HON MY NOBEPOYHON 3a4auun
TemnepaTypa BoAbl B No- OnpegensieTcsa B pe3ynbTaTte BblMONHEHWS
35 Tpod °C Y 8 P . .
datoliem Tpybonposoge Hanago4HOM Unn NOBEPOYHONW 3adaum
TemnepaTypa Bogbl B 06- OnpepenseTcs B pe3ynbTaTte BbINOMHEHWS
36 Tobr °C Y 8 P . .
paTtHom Tpybonposoae Hanago4HON MW NOBEPOYHON 3a4auun
15.13 HacocHasa ctaHuma (nasos)
Ta6nuua 15.13 - HacocHas ctaHumA
YcnoBHoe EnuH. Pa3- | Tun
Ne Monb3oBaTenbcKoe Haume- Tun
0603- n3me- Mep | paH- | UHdopmaums, 3anucbiBaemas B none
n/n HOBaHue nons nonsa
HauyeHue peHus nons | HbiX
3anvcbiBaeTcs aBToMaTMyecku npu cop-
0 Sys ID obbekTa - Y 8 - .
MUPOBaHUN TEMIOBON CETU
. 3anucbiBaeTcs HaMMeHOBaHWe HacoCHOM
HanmeHoBaHue HacocHon
1 Name - T 30 VH | cTaHumn, HanpMMmep HacocHas CTaHuus
cTaHumm
Ne1, u T.4.
78405.0M-MCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne NMonb3oBaTenbckoe Haume- Tun
0603- usme- Mep | AaH- | UHdopmaums, 3anucbiBaemas B none
n/n HOBaHue nons nons
HavyeHue peHus nons | HbIx
Mocne BbINOMHEHMS pacyYeToB B JAHHOM
none 3anuceiBaetcs undpa, Hanpumep 1,
2 Nist Homep ncToyHuka - Y 8 no 2, 3, N T.A. COOTBETCTBYHOLLAA HOMEpPY
MCTOYHUKA OT KOTOPOro 3anuTbiBaeTcst
[aHHas HacocHas cTaHuus
3apaeTcs reogesnyeckas oTmeTka no-
3 H_geo eogesunyeckasn oTmeTka M Y 8 MO | BEpXHOCTM 3eMMK, Ha KOTOPOWM HaxoamTCA
HacocHas cTaHuus
Monb3oBaTenem ykasbiBaeTcsl Mapka
Mapka Hacoca Ha nopato-
4 | Mark_pod - T 128 | WO | Hacoca ycTaHOBMEHHOrO Ha nogaroLem
wem
TpybonpoBoze.
YkasblBaeTcsa YMcno napannensHo pabo-
Yucno HacocoB Ha noaato- .
5 Npod wT Y 8 MO | Tarowmx HacocoB ogHov QH xapaktepu-
e Tp-ge
CTUKM Ha nogatwem Tpybonposoae
Monb3oBaTenem ykasbiBaeTcs
6 Mark obr |Mapka Hacoca Ha o6paTHOM - T 128 | WO |mapka Hacoca ycTaHOBIEHHOro Ha obpaT-
Hom Tpy6onpoBsoge.
YKkasblBaeTcs Y1Cno napannensHo pabo-
Yuncno HacocoB Ha obpaTHOM .
7 Nobr wT Y 8 MO | Tarowwmx HacocoB ogHov QH xapakTepu-
Tp-Oe
CTVKU Ha ob6paTHOM TpyGonpoBoae
Hanop, pa3smBaembIi HAaCOCOM Ha noga-
tolem TpybonpoBoae, 3agaeTcs Nonb3o-
BaTernem, ecnv Hacoc
Hanop Hacoca Ha nogato-
8 Hpod M Y 8 MO | nosbiwaeT Hamop, TO 3Ha4YeHne 3anmchbl-
wem Tpybonposoae
BaeTCH CO 3HAKOM MIIHOC, ECNY NOHWXaeT
Hanop, TO CO 3HAaKOM MUHYC, HanpumMmep
+30, -40 m.
Hanop, pa3suBaeMeIit HacocoM Ha obparT-
Hom TpybonpoBoze, 3agaeTcs
nonb3oBaTenem, ecrnv Hacoc NoBbILLaeT
Hanoo Hacoca Ha 060. Tpy-
9 Hobr M Y 8 no Hanop,
oonp-ge
TO 3HAYeHWe 3annCbiBAETCS CO 3HAKOM
NIoc, eCnn NOHWXKaeT Hamnop, TO CO 3Ha-
KOM MuHyc, Hanpumep +30, - 40 m.
) Hanop Ha Bxoge B HAaCOCHy0 OnpepensieTcs B pe3yrnbTaTe BbINOMHEHUS
10 | Hin_pod M Y 8 P . .
B noa. Tpybonp-ge Hanago4HOM Unm NOBEPOYHON 3aaauun
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe Eouvn. Pa3- | Tun
Ne NMonb3oBaTenbckoe Haume- Tun
0603- usme- Mep | AaH- | UHdopmaums, 3anucbiBaemas B none
n/n HOBaHue nons nons
HavyeHue peHus nons | HbIx
) Hanop Ha Bxoge B HAaCOCHy0 OnpepenseTcs B pe3yrnbTaTe BbINOSHEHUS
11 Hin obr M Y 8 P _ .
B 06p. Tpybonp-ae Hanago4YHoOM Unu NoBepoYHOM 3afdaydum
Hanop Ha BbIxoae 13 Hacoc- OnpepenseTcs B pesynbTaTe BbINOMHEHWS
12 | Hout_pod . M Y 8 P . .
Hou B noa.Tpybonp-ae Hanago4HOW Unm NoOBEPOYHONW 3aaum
Hanop Ha BbIxoge 13 Hacoc- OnpepenseTcs B pe3yrnbTaTe BbINOMHEHWS
13 | Hout_obr 5 M Y 8 P . .
Hou B 06p.Tpybonp-ae Hanago4Hou uUnu NnoBepoYHon 3agaym
Pacxop Boabl B nopatoLem OnpepenseTca B pesynbTaTe BbINOMHEHWS
14 Gpod ™ Y 8 P . .
Tpybonposoae Hanago4HOW Unm NOBEPOYHOW 3aaum
Pacxop Boabl B o6paTtHoM OnpepenseTcs B pe3yrnbTaTe BbINOHEHWS
15 Gobr T/™ Y 8 P . .
Tpybonposoae Hanago4YHOM Unn NoBepoYHoOW 3adaudum
TemnepaTypa BoAbl B noga- OnpepnenseTcs B pe3yrnbTaTe BbINOSHEHUS
16 Tpod °C Y 8 P . .
owem Tpybonposoae Hanago4HoM Unm NoBEPOYHOM 3aaumn
TemnepaTypa BoAbl B 06- OnpepenseTcs B pe3yrnbTaTe BbINOMHEHWS
17 Tobr °C Y 8 P . .
paTHoMm Tpy6onpoBsoge Hanago4HOM Unm NoBepPOYHOW 3adaum
) [daBneHue B nogarollem Tp- OnpepenseTcs B pe3yrnbTaTe BbINOSHEHUS
18 | Pin_pod M Y 8 P . .
[e nepep y3nom Hanago4HoOM Unm NoBEPOYHOM 3aauun
[asneHue B nogatowiem Tp- OnpepenseTcs B pe3ynbTaTte BbINOMHEHWS
19 | Pout_pod M Y 8 P . .
Je nocne yana Hanago4HoOM Unm NoBEPOYHOM 3aaum
) [aBneHue B obpaTtHoM Tp-Ae OnpepenseTcs B pe3yrnbTaTe BbINOSHEHUS
20 Pin obr M Y 8 P . 5
nepep ysnom Hanago4HOM Unn NoOBEpPOYHOW 3adaum
[aeneHue B obpaTtHom Tp-Ae OnpepenseTca B pe3yrnbTaTte BbINOMHEHWS
21 | Pout_obr M Y 8 P . .
nocne yana Hanago4HoW Unm NoBepPOYHON 3aaum
) Bpems npoxoxaeHus Boabl OnpepensieTcs B pe3yrnbTaTe BbINOHEHWS
22 Time MWH Y 8 P . .
OT UCTOYHMKA Hanago4HOM Unn NOBEPOYHONW 3adaum
) MyTb, NpONAEHHBIN OT NC- OnpepenseTca B pe3ynbTaTe BbINOMHEHWS
23 Dist M Y 8 P . .
TOYHMKA Hanago4HoW Unm NoBepPOYHO 3aaumn
3HayeHve aaHHon
24 Th [aBneHune BckunaHus M Y 8 P BeNMYNHbBI OnpeaenseTcs B pesynbrate
pacueTta
3HayeHve aaHHon
25 Hstat CraTtuyeckun Hanop M Y 8 P BeNMYNHBI OnpeaenseTcs B pesynbrtate

pacueTa

15.14 3anopHasa apmarypa (zadvigka)

Ta6nuua 15.14 - 3anopHasi apmaTtypa
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe

0603Ha4yeHune

Monb3oBaTenbckoe

HaumMeHoBaHuUe nons

EavH. Pa3- | Tu
Tun
name- mep
nons

peHuns nons

naH-

HbIX

n

UHdopmauus, 3anucbiBaemas B none

0 Sys

ID obbekTa

3anucbiBaeTcs aBTOMaTUYECKN Npu ¢op-

MUPOBaHUW TEMMOBON CETH

1 Name

HaumeHoBaHve apmaTypbl

55

NH

3apaeTcs nonb3oBaTeneM, Hanpumep

3aaBuxkka Ne 22

2 Nist

Homep uctovHuka

lMocne BbINONHEHMS pacyeToB B AaHHOM
none 3anucbiBaeTcst Ludpa, Hanpumep 1,
2, 3, N T.4. COOTBETCTBYIOLLAA HOMEPY
MCTOYHUKA OT KOTOPOro 3anuTbiBaeTcst

JaHHbIA 00bekT

3 Name_ist

HaumeHoBaHWe NCTOYHMKA

55 | VH

3agaeTcsa nonb3oBaTesnem, Hanpumep

KotenbHas "CesepHasg"

4 H_geo

[eogesnyeckas otmeTKa

no

3apaeTtca reogesnyeckas oTmeTka no-
BEPXHOCTM 3EMJSIN, HA KOTOPON HaxoaMTCs

AaHHaA 3aBUXKa

5 Mark_pod

Mapka 3aaBuXkM Ha no-

JaroLlem

55 | MO

3apaeTcsa nonb3oBaTenem mMapka ycra-
HOBMEHHOW 3anopHON apMaTypbl Ha No-
fpawouem Tpybonposoge. MNpryem 4Tobbl
3aHecTn MapKy Heobxoaumo BelbpaTh ee
13 CnpaBo4yHMKa Mo 3anopHOn apmaType.
[nsi 9TOro HaXXMuTe Ha KHOMKY (KHOMKa
6yneT BuaHa TonbKo, Korga akTMBHa npa-

Bas YaCTb AaHHON CTPOKM)

6 D_pod

YCnoBHbIN AnameTp Ha

nogatoLlem

no

3apgaeTcs nonb3oBaTeneM anameTp
yCTaHOBJ'IeHHOVI Ha nogarwLliem pr60-

npoBoae 3anopHor apmaTypbl

Per_pod

CrteneHb OTKPbITUA Ha

noaaroLLem

no

3apaeTcsa nonb3oBaTesnieM cTeneHb OT-
KpbITUSA apmaTtypbl YCTAHOBMEHHON

Ha nogatoLlem Tpybonposoae. Conpo-
TUBIEHNE COOTBETCTBYIOLLIEE CTENEHN
OTKPbITUS MOXHO NpocmoTpeTb B Cnpa-

BOYHMKE MO 3anopHoOW apmaTtype

Mark obr

Mapka 3aaBwxkky Ha 06-

paTHOM

55 | MO

3apaeTcs nonb3oBatenem Mapka ycra-
HOBJIEHHOM 3anopHON apMaTypbl Ha 06-
paTHoM TpyGonposoae. Mpuyem 4Tobbl

3aHecTn MapKy Heo6xoauMo BeIGpaTh ee

13 CrnpaBoYHMKa MO 3anopHo apMaType.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pa3- | Tun
Ne | YcnosHoe Monb3oBaTenbckoe Tun
n3me- Mep |AaH- | Uudopmaums, 3anucbiBaemas B none
n/n |o6o3HayeHne| HaumMeHoBaHWe Monsi nons
peHus nons | Hbix
[ns aTOro Haxxmute Ha KHonky — 1
(kHonka BygeT BMAHa TOMbKO, KOraa ak-
TMBHa npasasi 4acTb JaHHOW CTPOKM)
. 3apaeTcs nonb3oBaTenem agnameTp
YCnoBHbIM gnameTp Ha .
9 D_obr M Y 8 MO | ycTtaHoBReHHON Ha obpaTHoM Tpybonpo-
obpaTtHoM .
BOJE 3amnopHon apMartypbl
3apaeTcsa nonb3oBaTenem CTeneHb oT-
KpbITUS apmaTtypbl Ha o6paTHoM Tpy6o-
CTteneHb OTKPLITUSA Ha nposoge. ConpoTmBneHme cCooTBETCTBY-
10 Per obr - Y 8 Mo
obpaTtHom toLLlee CTEeNeHN OTKPBITUSE MOXHO Mpo-
cMmoTpeTb B CrnipaBoYHMKE NO 3anopHON
apmarype
11 Mest_ust MecTo ycTaHoBKM - 55 | UH 3apaeTcsa nonb3oBartenem
12 Truba Tun Tpy6onpoBoaa - 55 | NH 3apaeTcsa nonb3oBaTenem
13 H_ras Pacnonaraemblivi Hanop M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
Pacnonaraemblin Hanop Ha
14 Hout M Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
BbIXo4e
Hanop B nogatowiem Tpy-
15 H_pod M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
6onposoge
Hanop nocne yana B no-
16 Hout_pod M Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
paolem
Hanop B obpaTHOM Tpy60-
17 H_obr M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
nposoae
Hanop nocrne yana B 06-
18 Hout_obr M Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
paTtHoM
TemnepaTypa Bofbl B nog.
19 Tpod °C Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
Tp-Oe
TemnepaTypa BoAbl B
20 Tobr °C Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
obp.Tp-Ae
21 Tip_zad Twun apmaTypbl - T 55 | H 3apaeTca nonb3oBaTenem
22 Marka Mapka apmaTtypsbl - T 55 | H 3apaeTca nonb3oBaTenem
23 Du YCnoBHbI gnameTp MM Y 8 NH 3apgaeTcsa nonb3oBaTenem
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTtenbckoe Tun
n3me- Mep |AaH- | Uudopmaums, 3anucbiBaemas B none
n/n |o603Ha4YeHne| HauMMeHoBaHue Nons nons
peHusA nons | HbIX
24 Pu YcnoBHOe AaBneHue Krc/cm2 Y 8 NH 3apaeTcsa nonb3oBaTenem
25 God_izg [ata nsrotoBneHus - - VH 3apaeTcsa nonb3oBartenem
26 God_ust [ata yctaHoBKU - - NH 3apaeTcsa nonb3oBaTenem
27 Material Matepuan - T 55 NH 3apaeTcs nonb3oBaTenem
28 Konstr KoHcTpyKLmMa 3aTBOpa - T 55 NH 3apaeTcsa nonb3oBaTenem
29 Zavod_iz 3aBoj nsrotoBuTenNb - T 55 NH 3apaeTcs nonb3oBaTenem
30 Schifr LLndp apmatypsbl - T 55 | NH 3apaeTcsa nonb3oBaTenem
KoadhbmumeHT 3apaetcsa nonb3osarenem KoadduUUeHT
31 Z_zad - Y 8 no
MECTHOrO CONpOTUBIEHNS MECTHOro CONpOTMBIEHMS apMaTypbl
3apaeTca nonb3oBaTenemM nponyckHas
32 Propusk MponyckHas cnocobHOCTb T Y 8 Mo
crnocobHOCTb apmaTypbl
33 Privod Tun npuBoaa - T 55 NH 3apaeTcsa nonb3oBaTenem
34 | Marka_priv Mapka npuBoaa - T 55 | NH 3apgaeTcsa nonb3oBaTenem
35 Date_rem |[JaTa nocnegHero peMoHTa - 0 - NH 3apaeTcsa nonb3oBaTenem
36 Vid_rem Bua pemoHTa - T 55 NH 3apaeTcsa nonb3oBaTenem
37 Prim MpumeyvaHve - T 55 NH 3apaeTcs nonb3oBaTenem
[aBneHune B nogatoLem
38 Ppod M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
Tpybonposoae
[asneHue nocne y3na B
39 Pout_pod M Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
nopatowiem
[aBneHue B obpaTHOM
39 Pobr M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
Tpybonposoae
[aeneHue nocne yana B
41 Pout_obr M Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
obpaTHOM
Bpems
40 Time NPOXOXAEHWS BOAbl OT MUWH Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
WCTOYHUKA
) MyTb, NPONAEHHLIN OT UC-
41 Dist M Y 8 P OnpepgensieTcsa B pe3ynbTate pacyeTta
TOYHMKA
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EavH. Pa3- | Tun
Ne | YcnosHoe Monb3oBaTenbckoe Tvn
n3me- Mep |AaH- | Uudopmaums, 3anucbiBaemas B none
n/n (o60o3HayeHne| HauMMeHOBaHue nNons nonsa
peHusA nons | HbIX
3HayeHVe JaHHONM BENMYUHBI onpeaens-
42 Th [aBneHune BckMnaHus M Y 8 P
eTcsa B pe3ynbTaTe pacyeTa
. 3HayeHVe JaHHONM BENNYUHBI onpeaens-
43 Hstat CraTnyeckuii Hanop M Y 8 P
eTcd B pe3ynbTarte pacyeTa
15.15 MNMepembiuka (peremich)
Ta6nuua 15.15 - Nepembiyka
YcnoBHoe EavH. Pa3- | Tun
Ne Monb3oBaTenbckKoe Tvn
0603- n3me- mep |paH-| WHdopmauus, 3anucbiBaemas B none
n/n HaMMeHoBaHue nons nons
HayeHue peHus nons | HbiX
B3anucbiBaeTca aBToMaTMyecku npyu oopmu-
0 Sys ID obbekTa Y 8 - .
poBaHUK TENNOBON CETU
3anuceiBaeTcsl HaMMeHOBaHUE NepeMbIYKY,
1 Name HasBaHune nepemblyku T 30 WH |cooTBeTtcTBylOLe, HAaNpMMep, MecTy ee ycTa-
HOBKM
Mocne BbINONHEHMS pacyeToB B AaHHOM rone
) 3anucbiBaeTcs umdpa, Hanpumep 1, 2, 3, n
2 Nist Homep nctoyHmka Y 8 P
T.0. COOTBETCTBYHOLLAs HOMEPY UCTOYHUKA OT
KOTOPOro 3anunTbiBaeTcs AaHHasa nepemMblyka
3apaeTcs reogesunyeckasi oTMeTKa NoBepPXHO-
[eonesunyeckas oTMET- .
3 H_geo Y 8 MO |cTn 3emnu, Hanpumep, TENSIOBOW kKaMepsbl rae
Ka
yCTaHOBIEHA AaHHasi NepeMblyka
3agaeTcs nonb3oBaTenem AnnHa nepemMbly-
4 Lper [nvHa nepembIykm Y 8 no
Kn, Hanpumep, 4 M.
3apaeTcsa nonb3oBaTenemM gMameTp nepe-
5 Dper OnameTp nepembivkm Y 8 Mo
MbIYKK, Hanpumep, 0.15 m.
3agaeTtca nonb3oBaTenem KoaPULUNEHT
MECTHbIX COMPOTUBIEHUIA NepPeMbIYKM Nepe-
Koadh. mecTHbIX conpo-
6 Zper . Y 8 no MbIYKW, Hanpuwvep, 2, 3 nnn 4 B
TUBNEHWI NEPEMbIYKU .
3aBUCUMOCTU OT TEX YCTPOWCTB KOTOpbIE
YCTaHOBIEHbI HA NEPeMbIYKE
Koadh. wepoxoBaTtoctn 3agaeTcsa nonb3oBaTeneM LEPOXOBATOCTb
7 Kper MM Y 8 no
nepembIvkm nepemblivkn, Hanpumep 1, 2, 4 N T.4. MM.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

YcnoBHoe EaovH. Pa3- | Tun
Ne NMonb3oBaTenbckoe Tun
0603- n3me- Mep | AaH- | WHdopmaums, 3anucbiBaemas B none
n/n HauMeHoBaHue nons nons
HayeHue peHus nons | HbIX
ConpoTtusrneHue nepe- 3afgaeTca nonb3oBaTteniem paccuuTaHHoe
8 Sper M*42/12 Y 8 no
MbIYKM CONpOTMBNEHNE NEPEMBIYKN
Pacxop Boabl no nepe- OnpepenseTca B pesyrnbTaTte BbINOMHEHWS
9 Gperem ™ Y 8 P . .
MblyKe Hanago4YHoOW Unu NoBepoYHOM 3adaudum
. OnpepenseTca B pe3ynbTaTe BbINOMHEHWS
10 H_ras |Pacnonaraemblii Hanop M Y 8 P . .
Hanago4HOM MW NOBEPOYHON 3a4auu
Hanop B nogatowiem OnpepenseTcs B pesynbTaTte BbINOMHEHUSA
11 H_pod M Y 8 P . .
Tpybonposoae Hanago4HOM UM NOBEPOYHON 3a4auu
Hanop B o6paTHOM OnpepenseTca B pe3ynbTaTte BbINONHEHNS
12 H_obr M Y 8 P . .
Tpybonposoae Hanago4HOM MY NOBEPOYHON 3a4auum
[asneHue B nogaroLiemMm OnpepenseTca B pesyrnbTaTte BbINOMHEHWS
13 Ppod M Y 8 P . .
Tpybonposoae Hanago4HOM MW NOBEPOYHON 3a4auum
[aBneHue B obpaTtHom OnpepenseTcs B pe3yrnbTaTe BbINONHEHNS
14 Pobr M Y 8 P . .
Tpybonposoae Hanago4HOW Unm NoBepOYHOW 3adaum
) Bpemsi npoxoxaeHus OnpegensieTcsa B pe3ynbTaTte BbIMONHEHWS
15 Time MUH Y 8 P _ .
BOAbI OT UCTOYHMKA Hanago4HOW Unm NoBepoYHOW 3adaum
) MyTb, NnpongeHHbIn oT OnpepenseTca B pe3ynbTaTte BbINOMHEHWS
16 Dist M Y 8 P . .
NCTOYHMKA Hanago4HOM MY NOBEPOYHON 3a4auun
3HayeHve gaHHOW BENMYMHBI onpedenseTcs
17 Th [laBneHne BckunaHusi M Y 8 P
B pesynbTaTe pacyeTa
. 3HayeHve AaHHOW BENMYMHBI onpedenseTcs
18 Hstat Cratnyeckuii Hanop M y 8 P
B pesynbTaTe pacyeTa
TemnepaTya B
Onpegensietcsa B pe3ynbTaTte BbIMONHEHWS
19 Tpod nogatouy. Tpybonposo- °C y 8 P . .
Hanago4HOM Unn NOBEPOYHONW 3adaum
ae
TemnepaTya B
Onpegensietcsa B pe3ynbTaTte BblMONHEHWS
20 Tobr obpaTHOM TpybonpoBo- °C y 8 P

e

Hanago4YHOW NN NOBEPOYHON 3a4a4m

15.16 N'paHuua 6anaHcoBOn NpUHaANEeXXHOCTU (graniza)

Tabnuua 15.16 - MpaHuua 6anaHcoBOM NPUHAANEXHOCTU

EauH. Pa3- | Tun
Ne | YcnoBHoe Monb3oBaTenbckoe Twvn
n3mMe- Mep |AaH- UHcopmaums, 3anucbiBaemas B nosne
n/n |o603Ha4YeHne| HaMmMmeHoBaHue Nons nons
peHus nons | HbIx
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

EovH. Pa3- | Tun
Ne | YcnoBHoe | lonb3oBatenbckoe Tun
usme- Mmep (AaH-| WHdbdopmauus, 3anucbiBaemas B nosne
n/n |o6o3HaYeHMe| HaMMeHoBaHue Nons nons
peHus nons | HbIX
3anucbiBaeTcst aBTOMaTUYeCKn npu opmu-
0 Sys ID obbekTa - Y 8 - .
poBaHUK TENNOBON CeTn
1 Name HanmeHoBaHwue yana - T 30 NH 3apaeTcsa nonb3oBaTenem
Mocrne BbINOMHEHMS pacyeToB B J@HHOM Mofe
) 3anucbiBaeTcs Ludpa, Hanpumep 1, 2, 3, 1
2 Nist Homep ncToyHuka - Y 8 P
T.O. COOTBETCTBYIOLLAA HOMEPY UCTOYHUKA OT
KOTOPOro 3anuTbliBaeTCA AaHHbI OO BbEKT
) MpuHagnexHocTb Ten-
3 Prinad . - T 30 NH 3apaeTcsa nonb3oBaTenem
noBbIX ceTen
3apaeTcs reogesunyeckas OTMETKa NOBEPXHO-
4 H_geo ["eoge3nyeckas oTMeTKa M Y 8 MO | cTn 3emnu, Ha KOTOPOW HAXOAUTCS OAHHbIN
0o6bekT
5 H_ras Pacnonaraembivi Hanop M Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
Hanop B nogatowiem
6 H_pod M Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
TpybonpoBoae
Hanop B obpaTHOM Tpy-
7 H_obr M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
6onpoBoae
[asneHue B nogaroLiemMm
8 Ppod M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
TpybonpoBoae
[aBneHue B o6paTtHoOM
9 Pobr M Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
Tpybonposoae
TemnepaTypa BOAbI B
10 Tpod °C Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
noa.Tp-ge
TemnepaTypa Boabl B
11 Tobr °C Y 8 P OnpepensieTca B pe3ynbTate pacyeTta
obp.Tp-ae
) Bpems npoxoxaeHus
12 Time MWH Y 8 P OnpepensieTcst B pe3ynbTaTe pacyeta
BOZbl OT UCTOYHMKA
) MyTb, NpONAEHHLIN OT
13 Dist M Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
WCTOYHUKA
OnpepnenseTcsa B pe3ynbTaTe BbIMOMHEHUs
14 Tb [aBnexune BcknnaHmns M Y 8 P . B
Hanago4HOM Unm NOBEPOYHON 3aaauun
. OnpepensieTcs B pe3yrnbTaTe BbINOHEHUS
15 Hstat Crartunyeckuin Hanop M Y 8 P . .
Hanago4YHoOW Uy NOBEPOYHOW 3aga4um
CyMMapHble notepu B
16 | Potpod_sum kan/v Y 8 P OnpepgensieTcsa B pe3ynbTate pacyeTta
nogatoLlem Tp-ae
CymmapHble noTepu B
17 | Potobr_sum Mkan/| 4 8 P OnpegensieTca B pe3ynbTate pacyeTta
obpaTtHoM Tp-ae
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EovH. Pa3- | Tun
Ne | YcnoBHoe | lMonb3oBaTenbckoe Tun
usme- Mmep (AaH-| WHdbdopmauus, 3anucbiBaemas B nosne
n/n |o6o3HaYeHMe| HaMMeHoBaHue Nons nons
peHus nons | HbIX
[Jata nogkrntoveHns
18 | Date_pod . - a - VH 3apaeTca nonb3oBartenem
TennoBbIX ceTen
[aTa pencreunsa goroso-
19 | Date_dog - a - VH 3agaeTcsa nonb3oBaTenem
pa
15.17 MNMpubop yuera (pribor)
Ta6nuua 15.17 - Mpubop y4yeta
EnuH. Pa3- | Tun
Ne | YcnoBHoe | lNonb3oBaTtenbckoe Tun
n3me- Mep | AaH- UHdopmaumsn, 3anuceiBaemasn B none
n/n (0o603HaYeHne| HaMMeHoOBaHue nons nons
peHus nons | Hbix
3anncbiBaeTcs aBToMaTUyeckun npn opmMmpo-
0 Sys ID obbekTa - Y 8 - .
BaHWUW TEMIOBOW CETH
MecTto ycraHoBku (Aa- 3apaeTcsa nonb3oBartenem, Hanpumep
1 Adres - T 30 | UH
pec) yn.®epoceeHko a.14
HaunmeHoBaHue npubo-
2 Name - T 30 VH 3apaeTcs nonb3oBaTenem
pa
3 Abonent AOOHEHT - T 30 VH 3apaeTcsa nonb3oBaTenem
lMocne BbINONHEHMSA pacyeToB B
OaHHOM Mnorne 3anucbiBaeTcs uudpa, Hanpu-
4 Nist Homep ncrovHmka - Y 8 P | mep1, 2, 3, nT.4. cOOTBETCTBYIOLLAA HOMEPY
MCTOYHUKA OT KOTOPOro 3anuTbiBAeTCsl AHHbIN
notpebutenns
3apaeTcs reogesnyeckas OTMETKA NOBEPXHO-
leopesnyeckaa oTMeT- . .
5 H_geo M Y 8 Mo CTW 3eMJIM, Ha KOTOPOW HaXoaUTCA OaHHbIN
Ka
npubop
6 H_ras Pacnonaraembivi Hanop M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
Hanop B nogatoiem
7 H_pod M Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
Tpybonposoae
Hanop B o6paTtHom
8 H_obr M Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
Tpybonposoae
[laBneHue B nogaroLLem
9 Ppod M Y 8 P OnpepgensieTca B pe3ynbTate pacyeTta
Tpybonposoae
[asneHune B obpaTHOM
10 Pobr M Y 8 P OnpepgensieTcsa B pe3ynbTate pacyeTta
Tpybonposoae
TemnepaTypa BoAbl B
11 Tpod nog. Tp- °C Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
e
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EaovH. Pa3- | Tun
Ne | YcnoBHoe | lNonb3oBaTenbckoe Tun
nu3me- Mep | AaH- UHdopmauums, 3anucbiBaemas B nosne
n/n |o6o3HavYeHne| HaMumMeHoBaHWe nons nons
peHus nons | Hbix
TemnepaTypa BoAbl B
12 Tobr obp. Tp- °C Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
e
) Bpems npoxoxaeHus
13 Time MUWH Y 8 P OnpegensieTca B pe3ynbTate pacyeTta
BOAbl OT UCTOYHMKA
) MyTb, NponAeHHbIN OT
14 Dist M Y 8 P OnpegensieTca B pe3ynbTaTe pacyeTta
WCTOYHMKaA
3HauyeHVe JaHHOW BENUYUHBI ONpeaenseTcs B
15 Tb [aBneHue BcknnaHms M Y 8 P
pesynbTaTe pacyeTta
3HaueHne JaHHON BENWYMHBI onpeaensieTcs B
16 Hstat CraTtuyeckuin Hanop M Y 8 P
pesynbTaTe pacyeTa
17 Tip_prib Tun npubopa - T 30 | NH 3agaeTcsa nosnb3oBaTenem
18 Datchik Twvn paTtymka - T 30 VH 3apaeTcs nonb3oBaTenem
19 | Marka_prib Mapka npubopa - T 30 | NH 3agaeTcsa nosnb3oBaTenem
20 Zav_izgot 3aBof n3rotoBuTenNb - T 30 NH 3apaeTcsa nonb3oBaTenem
21 | Date_prover [aTa nposepku - O - VH 3agaeTcs nosnb3oBaTenem
22 | Predizmer Mpenen namepexHus - T 8 MH 3apaeTcsa nonb3oBartenem
23 | Klas_toch Knacc TouHocTn - T 30 | NH 3apaeTcsa nonb3oBaTenem
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16 METOAOMKA BbINOJIHEHUA PACYETOB

16.1 OnpepeneHue pacuyeTHbIX pacxoaoB TenfmoHocUTens

Pac4yeTHbIN pacxoq ceTeBon BoAbl Ha cuctemy otornneHusa (CO), npucoeguHeEHHyo no

3aBUCMMON CXeme, MOXHO onpeaenuTb No oopmyne:

Q 1000

= , T/ 2.1
C ’ (Z-l‘;ku Z-Z‘p.)

(]" c.p

roe Q «r. - pacHeTHasi Harpy3ka Ha cucTemy oTonsneHus, Mkan/y;

Tip- TemnepaTtypa BoAbl B nogatolem TpybonpoBoae TENMOBOW CeTu Npu pac4yeT-
HOW TeMnepaTtype Hapy>XHOro Bo3ayxa Ansi NpoekTMpoBaHus otonneHus, °C;

T35 - TemnepaTypa Bofb! B MOAAIOLLEM TPYBOMPOBOAE CUCTEMbI OTOMMEHMS MPU Pac-
YeTHOW TemnepaType Hapy)XHOro BO3AyXa ANt NPOEeKTUPOoBaHMs oTtonneHus, °C;

Uap - TemnepaTypa Boabl B 06paTHOM TpyGonpoBoOAE CUCTEMbI OTOMMEHNS NPU pac-
YyeTHOW TemnepaType Hapy)XHOro BO3ayXa ANt NPOeKTUPOoBaHus otonneHus, °C;

PacuyeTHbIn pacxoa BoAbl B CUCTEME OTOIMINEHUA onpenendaeTca U3 BblpaXkKeHUA:

Q -1000
— 2 F . T/a (2.2
C .(.Z-SAP._ ‘Z'-Z.p)

(T np ™=
’ropA_

OTHOCUTENBHbIN pacxon ceTeBomn BOAbl HA CUCTEMY OTOMIIEHUA:
= _ G. »
Y = <. ’) (9 ]
(It-, B (2.3)
(]:T_p_

G.

- TeKylee 3HadeHune ceTeBOoro pacxoga Ha CUCTEMY OTOMJIEHUA, T/4. OTHOCK-

TeNbHbIN pacxoq Tenna Q o Ha CUCTEMY OTONJNIEHUA:

roe Q «.- TEKyLLlee 3Ha4yeHne pacxoaa TennoTbl Ha CUCTEMY OTOMJ1EHNA.

78405.0M-1CT.003.001
366



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Pac4eTHbIN pacxoq TennoHoCUTENst B CUCTEME OTOMMEHNSA NPUCOEANHEHHOW MO He3aBu-

CUMOW cxeme:

roe: ZLl-P-'- rz-.ﬂ- - pacdeTHaAa TeMnepartypa HarpesaemMmoro TenyfioHOCUTENA (BTOpOI7I

KOHTYP) COOTBETCTBEHHO Ha BbIXOAE M BXOAE B TeNN00OMeHHbIV annapar, °C;

PacuyeTHbIN pacxon TeNNMOHOCUTESNS B CUCTEME BEHTUNALMM onpegenseTcs no gopmy-

ne:
Q - 1000
Yy _ e.p. i)
( = ., T/ (2.6)
s 2O - 5 y
(/ ’ (Z-I‘p‘ - T:.e‘p,)
roe QJ pacyeTHas Harpyska Ha cuctemy BeHTUnsumm Nkan/y;
Taeyp. - pacyeTHasl Temnepartypa CETEBOM BOAbl NoOcne Kanopudgepa CUCTEMbl BEHTU-
naumm °C.

Pac4deTHbI pacxoq TennoHocuTenst Ha cuctemy ropsidero BogocHabxexus (MBC) ons

OTKPbITbIX CUCTEM TennocHabxeHust onpeaenseTcs no opmyrne:

O 1000 / o
] _ A~ a8c ) /4 (H. ‘)
U™ Gl
Pacxopn Bogpbl Ha ropsyee BogocHabxeHve 13 nogaroLuero Tpybonposoaa TennoBou ce-
™:
r =pB(s , /4 2.8
(7 H_Z8C . ﬁ (I SEC .. o ( ]
roe :8 - ponsi otbopa BoAbl U3 nogaroLlero Tpybonposoaa, onpegensemas no opmy-
ne:
B = feiﬂ , (2.9)
T:. " T-
Pacxopn Bogpbl Ha ropsyee BogocHabxeHve 13 nogaroLlero Tpybonposoaa TensnoBow ce-
™:
G =1=-P(,, - (2.10)
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Pac4yeTHbIn pacxoq TennoHocuTens (rpetowen Boabl) Ha cuctemy NBC anga 3akpbITbiX
CUCTEM TENNOCHAbXEeHUS:
- NPV nNapannenbHOW CXeme BKIHOYEHWUsI nogorpeBaTenein Ha cUcTeMy ropsiyero Bogo-

CHabeHusi no doopmyrne:

Q - 1000
} _ — : T/ (2.1 1)
(]gsc P C . (z’1 i - z-’_:_m.uv)

roe: T1. - TemnepaTypa ceTeBOM BOAbl B MOAAKoLLIEM TPyGONpoBoAe B TOYKE M3rioMa
TemMnepartypHoro rpaduka, °C;

T2mu - TEeMNepaTypa CEeTEeBOW BOAbI NOCHE NOAOrpeBaTens B TOUKE M3foMa Temnepa-
TypHoro rpadumka (npuHumaetcsa mmn = 30 °C);

I'Ip|/| Hanuuum 6akoB AKKyMYIATOPOB:
O =07 .Ixara (2.12)
E - .?Fitl.f). < 2AC.

Mpw oTcyTCTBUM BAKOB aKKyMYNSTOPOB:

max .,

() =0 .lram 2.13)
e 2R, — 2

Q"P NM4YnHa cpegHen TennoBon Harpyskn Ha 'BC, npu oTCyTCTBUM JaHHbLIX onpeae-
ngetcsa no gopmyne;
)Il’lkL‘i.
Q 3[IMYMHA MaKCUMMarnbHOW TennoBon Harpy3km Ha BC, npu OTCyTCTBMM OaHHbIX

onpependaeTcsd no (bopmyne:

O =x- Q7 Tranm  (214)

< LB,

roe: K - KoadhULUMEHT YacoBOM HEPABHOMEPHOCTMU.

[na cmeluaHHOM CXeMbl BKINIOYEHUS NOOOrpeBaTernen Ha CUCTEMY ropsiiero BogocHab-
XEeHUs, Npu perynupoBaHum OTrnycKa TensoTbl N0 OTOMNUTENbHOM HarpysKke, pacyeTHbIN pacxoq
rpetoen Boabl Ha BEPXHIOK CTyNeHb NofgorpesaTensa onpeaenseTcs no gopmyre:

i,
B () 1000
o = —_— VA (2.15)
C ) (Z-l u - IZ-Z m,y)

].tm:.p.

QH L Q”m'. lo”ln Axama  (2.16)
T e s r,’_{q_ - r.\:ﬁ.

roe [, - TemnepaTypa X0noAHON BOAONPOBOAHON BOAbI Nocne TennoobMeHHOo-

ro annaparta HWXHen CTyneHun, npuHumaemas Ha 5 - 10 °C Hwxe TemnepaTypbl CETEBOM
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BOAbl B obpaTHOM TpybonpoBoae nocre cUcTeMbl OTOMMEHUS B TOYKE M3floMa Temnepa-
TYPHOro rpadguka;

- TemnepaTtypa CeTeBOM BOAbl Nocne TennoobMeHHOro annapaTta BEpXHeEW CTyneHu, npu-
HMMaemasi paBHOM TemrnepaType CeTeBOW BOAbl NMOCME CUCTEMbI OTOMNSIEHUS B TOYKE U3-

noma TemnepartypHoro rpaduvka

[lnsi nocnegoBaTernbHOM CXeMbl BKIOYEHUS] ModorpeBaTerne Ha CUCTEMY Fopsivero Bo-
[OCHaBGXeHMs1 NPy perynnpoBaHnM oTnycka TennoTbl N0 OTONUTENbHOWM Harpy3ke, pacHeTHbIN

pacxXof rpetoLLien BoAbl Ha BEPXHIOK CTyrNeHb NoforpesaTens onpeaenseTca no dopmyrne:
7.
() 1000
e v (217)
C/ | (z-] K2 - .Z-E.m.f{.-)

T 2.mu. - TEMMEpaTypa ceTeBon BOAbI Nocre TennoobMeHHOro annapara BepxHeii cTyne-

Hu, °C;

T
C;aec.p. -

QH_ _ Qﬁwr. ) @ i ['kam/a (2 1 x)
- eee e Im_ B t.tﬂ.

Gar. cp.
rae () =x-(J) - GanaHcoBas Harpyska Ha ropsiiee BofocHabxeHue, Mkarn/y, npu

x=1,2.

Pacxon ceTeBon BOAbl Ha MNEPBYH (HWKHIOK) CTyneHb TensoobMeHHOro annapara

onpependeTcd no cbopmyne:

I i .
(/__;ze:(‘.p. - (_}Yﬁxé.p. - Gi'.p‘ + Gaec'.p.’ TXLI (219)

roe G“&‘p.pacquHbM pacxopn ceTeBon Boabl Ha abOHEHTCKWIN BBOA, T/Y;

—~J1

T, - PACYETHBIA pacxop ceTeBoW BOAbl Ha BTOPYH (BEPXHIOW) CTYMeHb Temnnooo-
MEHHOro annapara, T/u.
CymmapHbI pacxof ceTeBon BOAbl HA abOHEHTCKMM BBOA paBeH CyMME pacYeTHbIX

pacxo4oB Ha oTonsneHne, BeHTunaumo n MBC:

i o
(—_;fmr"""p- - (—_;W-P’- + Geec.,u. * Gc-e.p. 7 /4 (230)

PacueTHbI pacxon Boabl B ABYXTPYOHbIX TEMMOBbLIX CETSX B HEOTONUTENbHLIN Nepuop,

onpegensieTcsa no opmyne:
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max i

QO =aQ .1m 2.21)

L 2BE. P, - 2RC. ’
roe X - KO3hPULMEHT, YyUUTBIBAIOLLNA N3MEHEHNSI CPEOHEro pacxoda Bobl Ha ropavee
BOLOCHAbXeHNe B HEOTONMUTENbHBIN NEPUOA MO OTHOLLEHMIO K OTONUTENBHOMY nepuoay, npu-
HUMaeMbI NPWY OTCYTCTBUM AAHHbIX 115 XKUITULLHO-KOMMYHanbHOro cektopa pasHbiM 0.8 (ons

KypopToB (a = 1.2 - 1.5), ansa npegnpuatui - 1.0.

I'Ip|/| 3TOM MaKCUMarbHbIN pacxon BOoAbl Ha ropa4ee BOAOCHabXeHne onpegensaeTcAd

ANs OTKPbITBIX CUCTEM TennocHabXxeHns no chopmyre:

QHL'&L‘Q- . 1000
. = = pg (2.22)
(]:EE'.P. C . (l e t,‘:s.)

npu temneparype XONogHOW BOAbl B HEOTONMUTESbHbIN nepunoa.
,D,J'IFI 3aKprTOI7I CUCTEMBI MPU BCEX CXeMaX npmncoeanHeHuns Bop,onop,orpeBaTeneﬁ ropa-

yero BogocHabkeHust - No oopmyre:

Q“ 1000

C] ’ (z-l I - .Z-E_m.u.)

Pacxon Bogpl B 06paTHOM Tpy6onpoBoae ABYXTPYOHbIX BOASHbLIX TEMSIOBbIX CETEeN OT-

 1/a (2.23)

(; 26C.p.

KPbITbIX CUCTEM TennocHabxeHnsa npuHumaeTca B pasmepe 10 % OT pacyeTHOro pacxoga Bo-

Abl, onpeaerneHHoro no gopmyne (21) .

16.2 Pacuer 93neBaToOpHOro y35a M papoccenupyrowmx
YCTPOMUCTB

OneBaTtop BOAOCTPYWMHbLIA HAcOC, NpeAHa3HaYeHHbIA AN YCTaHOBKM B TEMMOBbIX MyHK-
Tax. ONeBaTop CNYXUT OFS1 CHKEHUSI TEMNepaTypbl BOAbl B MECTHOW CUCTEME OTOMMEHUS U

CO34aHuNs B HEN HEOOXOAMMOro LMPKYNsLMoHHOro Haropa (TY-400-28-168-91).
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f‘b_]‘\w, AN AR R Sl s T S SSSSS
[r‘*‘r**~- N . VIS IS SSS S <~ e
I < 1 | ] T { ‘
| { Sl el o | 1
£ = = g seseediomeet
| PEAEESrrrery ek SIS SIS S IS SIS S R ST ———
A ; | j
- N N =
. =3 s w , —
%) 7N t;’ 1Y .
| %) {‘h = - . ._]
F‘ £ —_— /
| - -
Ta6bnuua 16.1 — Tunbl aneBaTopoB
Howmep ane- Pasmepbl, Mm
Macca, Kkr
BaTopa
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 aneBaTopy, kak NpaBuio, NPUCOeanHSIETCS ogHa cucTemMa oTonneHust. [onyc-

KaeTCA NpUcoeanHATbL K OAQHOMY 3reBaTopy HECKOJTIbKO CUCTEM OTOMJIEHNA C yBFI3KOI7I rmapas-
JIN4ECKNX PEXKMUMOB 3TUX CUCTEM.

[AnameTp roprosuHbI 3neBaTopa onpegensieTca rno opmyne:

(L (H—z{)

d =85 . MM

o7 3.1)
"’ ."\ co

roe (_L. pacquHb||7| pacxon ceTeBOW BOAbI (I/I3 TennoBsou CeTI/I) Ha CUCTEeMY OTOrnJieHund,

T/, onpegensiembl No popmyrne:
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O 1000
C,‘( = oL L (3.2)
C (z-l P-_ z'-Zp)
- pacyeTHbIN KO3(PPULMEHT CMeLLIeHUs onpeaenaembln No dopmyne :
T, Ta,p :
U = ALY (3.3)
.Z-3.p. N z-E.p.

AH .- noTepu Hamopa B cucTeMe oTorneHns (Mocne aneBaTopa) Mpu pacyeTHOM pac-

xXofe BoApl, M;

Q or - PACYETHbIN TENOBOW NOTOK Ha OToMnneHue, Nkan/y;

C- yaenbHasi TeENN0eMKOCTb BoAbl, kKkan/(4*kr*°C);

T1p.-TeMnepaTypa BoAbl B rnoAalollemM TpybonposBoae TernsoBon ceTu npu pacyeT-
HOW TeMnepaTtype Hapy>XHOro Bo3gyxa A4S NpoeKkTupoBaHus otonneHus, °C;

T:» - TEMNEpaTypa BoAbl B nogarollemM TpybonpoBoge CUCTEMbI OTOMMEHUS NpU pac-
YeTHOM TemMnepaTtype HapyXHOro Bo3gyxa Ans NpoekTupoBaHusa otonnexus, °C;

“2r. - TEMMepaTypa BoAbl B o6paTHOM TpybonpoBoae CUCTEMbI OTOMMEHMS NpU pac-
YeTHOW TemnepaType Hapy>KHOro Bo3ayxa Asisi NpoeKkTMpoBaHus otonneHuns, °C;

Mpun BbIGOPE aneBaTopa NPUHUMAETCA CTaH4APTHLIN 3rieBaTop ¢ BKaNLLIMM MEHbLLMM
AvaMeTpoM roprioBMHbl. HomMepa aneBaTopoB U AvamMeTp roprioBUHbI NpUBEAEHbl B Tabnuvue
16.2.

Tabnuua 16.2 — FopnoBUHbI 311€eBaTOPOB

N anesaTopa 1 2 3 4 5 6 7

D ropnosuHbl, MM 15 0 25 30 35 47 59

MwuH1UManbHO HEOBXOAMMBIN Hanop \H srmin., M, NEpPen dnesBaTopoM And npeonorse-
HUS1 TMAPaBNNYECKOrO CONPOTUBIEHUS AfieBaTopa N NPUCOEAMHEHHON K HEMY CUCTEMbI OTOM-
nexus (6e3 ydeTta rugpaBnMyeckoro ConpoTMBIeHNa TpybonpoBoaos, 0bopynoBaHus, Npnbo-

POB 1 apMaTypbl 0 MecTa NPUCOeANHEHUS aneBaTopa) onpeaensieTcst no opmyne:

AH i =14 AH m'(l+u)z. (3.4)

NunameTp conna aneeaTopa d. pm, onpeaensaeTcs no dopmyrne :
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e

d.=9.61 . MM (3.5)

VL 2. TNiIL.

[nameTp conna onpeaensieTcs ¢ TOYHOCTLIO 40 OECATbIX AONEeNn MUIMMETPa C OKpYr-
NEeHMEM B MEHbLLIYIO CTOPOHY M NMPUHMMAaEeTCs Npu pacyeTax He MeHee 3 MM. [Npu BbINonHe-

HAWN Hanago4HOro pacyeta 1 raeHunmn N36bITOYHOrO Haropa coruyiomMm ariesartopa, ecrin rno-

crnefHWN NpesblwaeT Harnop AH or.min. ONPeAeneHHbin no opmyne (3.4), B Aga pasa u 60-
nee, a Takke B Criydae Korga guameTp conna, onpeaerneHHbii no gopmyne (3.5), nony4vaerca
MeHee 3 MM, M3ObITOK Hamopa racutcst ApoccernbHON AnadparMon, YCTaHOBIIEHHOW nepen
3MneBaTopoM.
HAnameTp oTBEPCTUS OpOoccenibHOM anadparMbl onpegenseTca no opmyne :
o
d.,p_ =10-1| G. , MM 3.6)

“l A .

roe AH ... N3BLITOYHBIN Hanop, racMMbl ApocceribHOW anadgparmon, Mm;

G. - pac4eTHbIN pacxod ceTeBOW BOAbI, NPOXOASALLMNIN Yepes OpoccenbHyo anadparmy,
T/.

MuHMUManbHbIM OMaMeTp OTBEPCTUS ApoccerbHOW anadparMbl MPUHUMAETCA paBHbIM 3
MM. Mpn HeobxoaMmoCT ycTaHaBnNMBaEeTCa MocrefoBaTeNbHO HECKOMbKO AuadpparM cooT-
BETCTBEHHO C BonbLUMMKN AnameTpamMmm OTBEPCTUN.

Mpn aneBaToOpHOM MPUCOEANHEHNM CUCTEM OTOMMEHNSA BO3MOXHbI ABa crnocoba apoc-
cennpoBaHust N3bbITOMHOrO Hanopa:

—C MOMOLLbIO APOCCESbHbIX LLIAND;

—C NOMOLLIbKO COMNes 3f1eBaTOPOB.

MepBbIi cnocob no3sonsaeT obecneunTb pacyeTHbIE 3HAYEHUS PacXxo40B CETEBOM BOAbI,
KoapduumeHTa cmelleHns 1, crieqoBaTesnibHO, TeMnepaTtyp BoAbl Ha BXoAe B CUCTEMY OTOnM-
NeHus.

BmecTe ¢ Tem, npakTyKa NoKasbiBaET, YTO MPU SKCNyaTaumum CyLLECTBYHOLNX CETEN Ya-
CTO MOMb3yTCA BTOPbLIM CNOCOOGOM perynmpoBaHust.

Mpn gpoccenupoBaHMM M30bITOYHOrO Hanopa CoMnyioM afieBaTopa AnameTp conna onpe-
AeNnsieTca 13 crneayoLwwmx NpeanochInok:

—npeaBapuTenbHO onpegensieTca AnameTp conna Asns Nponycka pacy4eTHOro pacxo-
Aa npu A i,

—ecnun oakTU4eCcKkuin pacnosiaraemMblin HaNnOp He NMpeBbIlWaeT B ABa pasa AH daxm.
T0 AH ... BECb M3BLITOYHBIN HAMOP racMTCs COMOM 3resaTopa.
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Mpn aTom gruameTp conna anesaTtopa onpegenseTca no gopmyne:

d :9,6-4||L
Al

I ghawm.

(3.10)

B cnyyae, korma Af,,, Oonbwe 2* AH srin. 70 2 A o racutes connom, a
OCTarnbHOW HaMop ApOCCeNbHON LWanbomn.

MecTo ycTaHOBKWM ApoccerbHbIX Wanbd nepes CMCTEMOW OTOMMEHUS 3aBUCUT OT 3HaYe-
HMA Hanopa B obpaTHOM Tpybonposoae. BennunHa Tpebyemoro Hanopa, obecneymBaroLwero
3anvMB CUCTEMbI OTOMNSIEHUSA, NO YMOSYaHUIO Ha 4 MeTpa BblLUEe BbICOTbI 30aHud. Ecnv Bennyu-
Ha ghakTnyeckoro Hamnopa B obpaTHOM TpybonpoBoae MeHbLUe, YeM BbIiCOTa 34aHus Nioc 4
MeTpa, T.e. UMEET MECTO OMOPOXHEHWE CUCTEMbl OTOMMEHUs, TO ApPOCCesibHble LLanbbl
npegycMaTpmBaroTca Ha obpaTHoM TpybonpoBoae, B MPOTUBHOM Crlyyae - Ha NodatoLeM.

Mpun gpoccenvpoBaHnM M3BLITOYHOrO HaMopa C MOMOLLbIO COMern anesaTtopa 1 HegocTa-
TOYHOM Harope B obpaTHOM TpybonpoBoae B NEpPBYIO ovepeb aHaNM3MpyeTCa BO3MOXHOCTb
NOBbLILLEHNSA OABMNEHUS B OTOMNUTESNbHOM CUCTEME C MOMOLLIbIO ApOCCenbHON Wwanbbl Ha 06-
paTHOM TpybonpoBoae, a OCTaTOK M30bITOYHOrO Hanopa ApOoCCenmpyeTcsi B conne.

ANs OTKPbITbIX 2-X TPYOHBLIX CUCTEM TENNOCHABXEHUA NPU HanMYMn LIMPKYNSUMOHHBIX
TpybonpoBOA4OB AOMNONMHUTESNBHO NpedycMaTpuBaeTCa yCTaHOBKa ABYX LWanG:

1.orpaHnMynTENBbHOM Ha UMpKynsaumMoHHoMm Tpybonposoge [BC, obecneunsatowien
CHWXXEHME LUMPKYNUpYyoLWen BoAbl 4O paCHeTHOro 3Ha4YeHuns, 3agaeTca Aonen umMpKynsaum-
OHHOrO pacxoaa;

2.noanopHon Ha obpatHoMm Tpybonposoae nocne Touyku otbopa Boabl Ha MBC ans
obecnedeHuns uupkynauumn sogbl B cucteme NBC npu Bogopasbope 3 obpatHoro Tpybo-
nposoaa.

B OTKpbITbIX cucTemMax TennocHabXeHUsa UMPKyNAUMOHHBIN TpybonpoBoa CUCTEMBI ro-
psaYero BOAOCHabXeHNA NpucoeanHaeTca K obpatHoMy TpybonpoBoady TENSIOBOW CETU Nocrne
oTbopa BoAbl B CMCTEMY ropsiiero BogocHabxeHus. [Npy aTom Ha TpybGonpoBoae Mexay me-
CTOM OTOOpa BOAbl M1 MECTOM MOAKMHYEHUST LMPKYISLMOHHOIO TpybonpoBoaa AoMKHa ycTa-
HaBnNMBaTbCA AvadparmMa, paccumTaHHasi Ha ralleHve Hamnopa, PaBHOrO COMNPOTUBIIEHMIO CU-
CTEMbI ropsivero BOAOCHABXEHNS B LIMPKYISILIMOHHOM pexnme .

TennoByo Harpysky OTOMUTENbHbLIX YCTAHOBOK, MPUCOEAVNHEHHbBIX K TEMNSIOBOW CETU MO
3aBMCUMMOW CXEMe Mpu U3BECTHOM TemnepaTtype HapyXHOro BO3dyxa W TemnepaType BoApbl B

noJarolLiem TpybonpoBode TENMNOBOW CETM MOXHO OnpeaenuThb no opmyrne :
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Q _ T 0._I-H._F . (31”
‘ A, 9Stu or,,
te.p._tﬂ‘p.o.—’— + =

Q I+ G

roe Q - OTHOCUTESbHbIVA PacXod TEMMOTbl HA CUCTEMY OTOMMEHNS;
(7..- OTHOCUTENbHBII pacxop, ceTeBoi BoAbl (U3 TENSIOBOW CETU) HA CUCTEMY OTOMSIEHUS;

[ ¢.p.- pacyeTHas TemnepaTypa Bo3fyxa BHYTpM oTannMeaemoro 3aaHus, °C;

IH-P-O-- pacyeTHaa TemMmnepartypa HapyXXHOoro Bosgyxa Aand npoekrnpoBaHUA OTOMNJIIEHUS,

OC.
TemnepaTypHblii Hanop OTOMMTENBHOMO NpMBopa Npu pac4eTHOM pexume, °C:
; i Z-B o.p. + 2-2 o.p
fon= 5y
(5’[@_;}_ ~ Tiop” T200- nepenap Temnepatyp B TENMOBOWM CETU MPU PaCcHETHOM PEXU-
Me,

YpaBHeHne (8) peluaeTca MeTOAOM MocrenoBaTenbHbIX NPUONMKEHM N NO3BONSET
onpefenuTb TEMOBYIO Harpy3Ky OTONUTESBHOWM YCTAHOBKW Npu MoBbIX pacxodax u temnepa-
Typax ceTeBov BoAbl. Temnepatypa ceTeBon BOAbl HA BbIXOAE M3 OTOMUTESTIbHOW YCTaHOBKM
npuv Nobom pexnme paboTbl MOXET BbITb onpeaeneHa no popmyne:

— — Q’O . Qg 4 "J
z'-20 - z-lo E é"z-ol,‘u," L (3]/_‘)
Temnepatypa BHyTpY OTannMBaeMbIX MOMELLEHUA NP YCTaHOBMBLLEMCS pexume pabo-

Tbl MOXET BbITb onpeaeneHa no opmyrne :

[g.=[H_+QU.((3_p.—( ), °C (3.13)

H. PO

roe [, - TEeKyLLee 3Ha4YeHne TeMnepaTypbl HapyXHoro Bosayxa, °C.

16.3 TlMoBepouUHbLIA pacueT KOXYXOTPYOHbIX TennoobmMeHHbIX
annaparos

TennoBon pacyeT abOHEHTCKMX BBOAOB (CXEMbl) CBA3aH C MOBEPOYHbIM pacyeToM Ter-
noobmeHHbIX annapatoB (TO) npu NnepeMeHHbIX TENSOBbIX Harpy3kax. ApdeKTMBHOCTL pabo-

Tbl TO 3aBUCUT KaK OT 3HAYEHUN napamMmeTpoB TEMNINMOHOCUTEA (pacxo,u,a n TeMI'IepaTypr), TakK
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N OT COCTOSHUS TEMNOOOMEHHOM MOBEPXHOCTU (3arpA3HEHNsa TpyOOoK, Hakunb 1 ap.). Hwke na-

JIOXXEHa KpaTkad MeToduKa pacyeTa TOcC Y4ETOM YKa3aHHbIX CbaKTOpOB.

Pa60Ty TO onuckiBaeT cuctema ypaBHeHVIVI Tennosoro 6anaHca u Tennonepeaadn:

Q)P_ =i I Afw. = (I‘w -C- (Tl.ap. _ 'Z';,c.p_) =

= Goae €Tt ™ T - 1 KT 4.1
ANf = A
At :% °C (4.2)
In ’ f@.
A f.
1 |
+—+
a 4 A
0.8
Wﬁﬂﬂp,

o, =[1430+233¢  —0048.4° .75 44

e,

cp.ap

0.8

] W NC)

- &H,

o, =[1430+233-7  —0,048-f

o Hea?.

roe F - NOBEPXHOCTb TEeNSI00bMeHa, M2;
K - k0a(hpnumneHT Tennonepenayun, kkan/(4*m2*°C);
A
Ifi’-cpe,u,He norapugmMmmyeckas pasHOCTb TemnepaTyp MeXay rpewowen wu
HarpeBaemMon BO4OW;

0- TOSLLMHA CTEHKM TPYOKU, M;

A

A~ - ko3atpDULUMEHT TENMONPOBOAHOCTN CTEHKM TPybKK;

Z-I ap. s 'Z-"_-..';s J rl_;;uu s Z-Z.jm_'.

TemnepaTypbl rpewwero M HarpeBaemoro
TennoHocuTens COOTBETCTBEHHO Ha Bxoade u Bbixoae n3 TO, °C;

rcy.;'_p." r-;-p.f.:,',_

TennoHocutena B TO,°C;

CpedHss  TemnepaTtypa [pelwero W  HarpeBaemoro
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(X1 - koadbpuUMEHT TenmnooTaaun OT rpeloleil Bodbl K CTEeHKaM TpyOOK,
Kkan/(4*m2*°C);
A KO3p(pMUMEHT TennooTaauM OT CTeHKM Tpybkn K HarpeBaemMomy

TennoHocutento, kkan/ (4*m2*°C);

Ip g~ CKOpPOCTb  ABWMXEHUA rpewowiero TennoHocnTenA B Me)Kpr6HOM

npocTpaHcTBe, M/C;
W
mr- - CKOPOCTb ABWKEHNSA HarpeBaemMoro TennoHocuTens B Tpybkax, m/c;

7 3KBMBANeHTHbIN AnameTp MexTpybHoro npoctpaHctBa TO (anameTtp Tpybok

UNn 3KBMBASEHTHLIN AnaMeTp MeXTPyOHOro MpocTpaHCTBa, M;

d - BHYTPEeHHUN guameTp Tpybok TO, m;
(75 pacxop rpetowero TennoHocutens B TO, T/y;

(e pacxoq HarpeBaemoro TennoHocutens B TO, T/4;

CyTb METOAMKM 3aKnto4aeTcsl B MCMNOMb30BaHNN 6e3pasMepHbIX KOMMNEKCOB, Xapak-
TepuaylLwmx TemnepaTypHoe M rugpasnuyeckoe coctosiHue TO B HEKOTOPOM UCMbITa-
TenbHOM (pacyeTHOM) pexume. Toraa npeacTaBfieHME BbllLE yKa3aHHOW CUCTEMbI ypaB-
HEHUN ONA UCNbITAaTENbHOrO M TEKYLLEro pexummoB B 6e3pasmepHOM BuAae MNO3BONsSET
onpegenutb daktTuyeckne napametpbl paccumtbiBaemoro TO gnsa noboro pexunma pabo-
Tbl. [1na coctaBneHus 6e3pasmepHbIX KOMMNIEKCOB HEOOXOAMMbI 3HAYEHMA TemnepaTyp U
paCXOHOB f: ot z-l‘..-p ] f| FITEN r:.mu.: (;1,- E] (;;m..__

B MCNbITAaTENIbHOM UMW PACYETHOM pexmMme U Nodble YeTbipe BENMYUHbLI U3 nepe-
YUCNEHHBIX B TEKYLLIEM peXume, a Takke HoMep B TennoobmeHHuka u3 katanora no FOCT
27590 (OCT 34-588-68). Torga octanbHble ABe HEN3BECTHbIE BEMUYUHBI ONpeaenaTcsa U3
COBMECTHOIO PELLEHNS ypaBHEHUIN B Ge3pa3mepHOM Buae.

3a pacyeTHble NapamMeTpbl NPMHMMAKOTCA Te 3HAYEHUs1 TEMNepaTypbl U pacxoga Tenno-
HOCUTENs, Ha KoTopble Obin Npon3BeaeH pacyeT TennoobMeHHOro annaparta npu Beibope no-
BEPXHOCTU Harpesa.

MHOrouMCNEHHbIN aHanu3 pexxumMoB paboTbl pa3nuyHbiXx TO nokasbiBaeT, YTO Makcu-
MarnbHasi NOrpeLHOCTb NPU UCMONMb30BaHUM AaHHOW MEeToaMKN He npesblwaeT 3 % npu He-
BEPHO ykazaHHOM Homepe TO. Nockonbky Ans ctaHgapTHOro Tunosoro psiga TO 3HaveHue
reomeTpu4eckoro 6espasmepHoOro Komnnekca nameHsieTcs B amanasoHe 0.478 - 0.49.

[ns onpeaeneHnst hakTM4eckoro ConpoTUBMAEHNST TENNIOOOMEHHBIX annapaToB UCMOSb-
3yl0TCH AaHHble 13 6a3bl «[MoTpebutensy.
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16.4 OnpepeneHue CONpPOTUBNIEHUM YYACTKOB TENnJIOBOM CETU M
noTpeburenen

MoTepw aasneHns Ha TpeHne (NMMHeHbIE NoTepKn) onpeaenaoTces no dopmyrne Japcu:

[, @, P
)"1: L T T Ta (5.1)
A] ¥ 2’ dyq 2

e

roe /L - KoadULIMEHT rMAPaBINYECKOrO TPEHNS;

{UF" - CKOPOCTb ABWKEHUS TENNOoHOoCUTENS, M/C.

Ecnun aHepruto notoka, [k, OTHeCTM K eanHuue cunel, H, nonyynm copmyny ans pacye-

Ta noTepb Haropa AH v, M. [INs 3TOro Bce uneHbl ypaBHeHus (5.1) cneagyeT pasgenuTb Ha
— o in a3
yoensHoiisec /2 & MM

(5.2)

[, ,
. yu. b
AH_V‘-!. o 2 ) . L
d}‘q 2 ) g
KoatbhmLMEHT rmapaBnmMyeckoro TpeHnst /L 3aBncuT oT xapaktepa CTeHKu Tpyobl (rmaa-

Kasi unu wepoxosaTasi) 1 pexxnma OBWKEHUS XXUAKOCTU (TIOMUHAPHOE Unn TypOyneHTHoE).

5
B obLem criydae KoadULMEHT rMapaBIiMieckoro TpeHus 7L onucbiBaeTcst yHUBEp-

CalibHbIM ypaBHEHUEM, npennoXxeHHbIM Aﬂ, AJ'IbTUJyJ'IeMZ

0.25

ko 68

A=011" Cjw. %

— (U ¥ ) d_w
Vv

Re
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e |/ - KHHeMAaTHIeCKHH K03 QHITHEeHT BA3KOCTH, Mc:
(L) w; - CKOPOCTE IBHKEeHHS HHIKOCTH 0 YIacTKY, M/C;

{'-f] vy AHAMETD VIaCTEA, M.

Vo=

O

e fH' - DTHHAMHAYeCKHH Ko3(Q(QHIHEeHT BI3KOCTH, H-c/m* mm Iasc.

)O - IUTOTHOCTE BOJBL.

Tabnuua 16.3 - AuHammn4yeckunin KO3ahULIMEHT BA3KOCTU BOAbI

OuHamnyeckun OunHamnyecknn OunHamnyecknn
Temnepa KoadpuumneHT Temnepa KoacbpuumeHT Temnepa KoacdbcpuumeHT
Typa, °C BSAI3KOCTMH, Typa, °C BA3KOCTH, Typa, °C BSA3KOCTMH,
mlMa*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

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

78405.0M-MCT.003.001

379



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

OuHamnyecknmn OuHamunyeckumn OuHamnyecknmn
Temnepa koadcpuumneHT Temnepa KoadbcpuumeHT Temnepa KoadhcpuumeHT
Typa, °C BSAI3KOCTMW, Typa, °C BSAA3KOCTMH, Typa, °C BSAA3KOCTMH,
mlMa*c (M*c) mIMa*c (M*c) mIMa*c (M*c)
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

[nga 6onblMHCTBA TEMMOBbLIX CeTen paboTarolmx B obnactn KBagpaTUYHOIO pexuma

(Npn BONbLUMX 3HAYEHUSIX Re KO3(hOMLUMEHT rmapaBnMyECKoro TpeHNss ~“LMOXHO onpeae-

naTb no popmyne npodeccopa b.J1. LndpuHcoHa:

0.25

L k?f\“e 5/
= . (5.4)
A =0.11 d.
Torpa
AP,.=0 11-{’““] e Gnl 1.
dw) dw 2p (z-d.
4
-0.089163 k= La G 69
d. p
- 0.25 [-,w,
S..,=0.089163 k.. =
raoe d-“" - r’mapasJindeckoe COonpoTuBrieHne y4dacTKa pr60-

npoBoada npu naMmepeHnm noTepb SHEPIrn NnoTepAaAMn AaBrieHUA.

nnn

(&1

AP_W. - k‘;‘yu.Pl f)i = LS"W_P. qu P - Ha (5.6)

Al
roe *(J.4 - MaccoBbiii pacxop TennoHOCUTENSA Ha y4acTKe TENMOBOW CeTu, Kr/c;
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Ve 0B6BbEMHbBIN pacxop, TENSTIOHOCUTENS Ha y4acTKe TENSoBON ceTu, N/c;
P NSIOTHOCTb TENSIOHOCUTENS KI/M3;

Z ¥.- ANVHA ydacTka TpybonpoBoaa no nraxy, Mm;

7 BHYTPEHHWI OuamMeTp y4acTka Tpybonposoaa, M;

km-'ﬁ - 9KBMBANEHTHas! LLepoXoBaToCTb Tpybonposoaa, M;

[oa.. 3KBMBaNEeHTHas AfMHa y4acTka Tpybonpoeoaa, M;

MoTepn AaBneHWs nNpu OBWXEHUWM TENnoHocMTeNs no Tpybonposodam, onpeaensTcs
no cpopmyre. B ceoto ovepeab
AP, AP,
p-g 1000 g
roe A - nnotHocTb Boabl 1000 kr/m3.
Otcropga 1 m. BoA. cT. = 0.000101936 Ma nnm 1 Ma = 0.102 mm. Boa. ¢t

(3.7

AH L. =

Mpy n3MepeHnn NOTepPb SHEPrM NOTEPSIMK Haropa ypasHeHue (5.2) npumeT Bua,

2

M= e _*S 1000 -g P
“ STy Ly s

1000 0

Al

roe ™ - MaccoBbIf pacxoq TeNnoHoCUTeNs, Kr/c.

# - NNOTHOCTb TEMJIOHOCUTENS NMPU U3BECTHOW TemnepaType, Kr/M3.

S i rmapaBnnyeckoe ComnpoTUBIIEHME y4acTka TpybonpoBoaa Npu M3MepeHumn notepb

SHEeprum NoTepsIMU HaMnopa;
S v rMapaBnuyeckoe COMpoTUBIIEHWE yyacTka TpybornpoBoga C ydeToM MnoTepb B
MECTHbIX COMPOTUBREHUSX, (M*C2)/M6 onpeaensieTcs No hopmyne:
0.25

0.089163 k.. Y.+

. 525 - (M*e?)/ M (3.9)
gd.

rne .. ANVHa y4acTka Tpybonposoaa Mo nnaHy, M;

%‘f
Ly

Z'—"-—'C’-- SKBMBAlEHTHaaA OfinHa y4acTtka pr60|'|pOBOD,a, M;
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

d, - BHYTPEHHWUIA AnameTp ydacTka TpybonpoBoaa, M;

g . yCcKkopeHue cBoboaHOro nageHus, m/c2;

k..- 9KBMBaNEHTHas LIepOoXoBaTOCTb TPYBGONPOBOAaA, AN HOBbIX TPYGONPOBOAOB

k..= 0,0005 wm.

Tabnuua 16.4 - Tpybbl cTONbHbIE ANA BOAAHLIX TENOBbLIX CeTeN

MpepenbHble napameTpbl

g
2 s ' L X
Mapka cranumu | 8 S o 2 g = 5¢g
E 3 = = ©C |k § >
HanmeHoBaHue Tpy6 FTOCTunn TY |[FTOCT nnu TY Ha )§ ‘>_’ 8 o 5 E I g
o - © O
cTanb - 2 F nq', o 2 E g o
e B | 2: |38|fE¢
o o
G L g [ S q;',' I
OnekTpocBapHble NPSIMOLLIOBHLIE 10.20 FOCT 1050-
rOCT 100801 74 Berdens | 400 16 200 40
TepmoobpaboTaHHble rpynnbl B OCT 380-71*
OneKTPOCBapHbIE NPSIMOLLIOBHbIE 10.20 FOCT 1050-
TEPMOOBPABOTaHHbIE TY 14-3-377-75| 74** Bct3cn5 200-400 16 200 -40
[OCT 380-71*
BeclioBHble
XwoaHoaedopMUPOBaHHbIE rpynnbl . )
B, Tepmuyeckn o6paboTtaHHble C Fggll-'8877§, j’ 7745 1020 F%E*T 1050 15-40 25 200 -40
mcnbitTannamm no M. 1.8 1 1.10
[OCT 871374*
BeclLoBHbIE TV 14-3-190-80 10.20 FOCT 1050- 50-400 25 200 -40
ropsiyeaedopMUpPoOBaHHbIE 4%
TepM006p§ggl;uacLBHHblT¢Iaerpynnbl b 10.207OCT 1050-
’ OCT 550-75 74** 102 25-300 25 200 -40
ropsiyegedopmmpoBaHHble C 1cnbl- FOCT4543-71%
TaHuem no .
BecluosHbie ropsue APOPMUPO- |1y 14 2 110ggy| 09M2C TOCT 50-400 o5 200 -60
BaHHbIE 19282-73 ’
BoporasonpoBoaHbIE OLUMHKOBaHHbBIE 10T'OCT 105074
[OCT 326275* |Bct3Cn5 roct 380-| 25-150 1,6 75 -40
BbICLLIErO KayecTsa 71%
Bct3cn5 TY 14-1- 500, 600,
OnekTpocBapHbIe CNparbHOLLIOB- TV 14-3-954-80 | 14-15-75 1 FOCT 700, 800, 25 200 -40
Hble TEPMUYECKN YNPOYHEHHbIE 350-71* 1000, ’
1200, 1400
OneKTpocBapHble CNMp arnbHO Lo TV 14-3-808-78 20 TY14-3-8080- 500-1400 o5 200 -40
BHblE 78 ’
OneKTpoceapHbie NpsMoLLOBHLIe | TY 14-3-113882 7 (1:1_;/81-—;/21 4-3- 1000, 1200, 25 200 50
OnekKTpocBapHble TepMoobpaboTaH-
Hble 17IC17rM1C |500, 6001,
3 FOCT20295-85 FOCT 19282-73 | 700, 800 25 200 -50
NPSIMOLLIOBHbIE
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

1- pr6b| NPOMBbILLITIEHHOCTLIO HE OCBOEHDbI,
2 - C NCMbITaHWEM Ha U3rmo;

3 - TMn 3 UM cNMpPanbHOLLOBHBIE; TUM 3 C UCMbITAHMEM CBaPHOTO LUBA Ha 3arvo.

[OnvHa pr6OI'IpOBOﬂ,a 3KBMBAlNEeHTHad MeCTHbIM COMNpoOTUBIIEHUAM, YCTAHOBIIEHHbIM Ha

KaXKdAoOM ydacTke onpeaensieTcsi no hopmyne:

25d,.

Yed.,

[ e - k e
0.11 cT
_9.09 YEIT. 60

ko

roe 2.6 - CyMMa KO3(hPULNEHTOB MECTHbIX CONPOTUBIEHUI Ha Y4acTKe TENoBOW CETH.

®opmynbl, NpeanoxeHHole asTopamu A.Ll. Anbtwynem, N.A. MypuHeim, B.J1. lWndpuH-
COHOM Ans onpeaernenns koadduumneHTa rmapaBnmyeckoro TPeHNs Npu OAMHAKOBbIX 3HaYe-
HMAX LLIEePOXOBATOCTU OaloT MpPaKTUYeCKn oauMHakoBble pesynbTaTtbl. Hambonbluee OTKMoHe-
HMe B 3HaAYeHUAX KO3(hdMUMeHTa noslydeHHoe No OTAEeNbHbIM POpMySiamM He NpeBbIlaeT 5
%.

Bo3MOXHbIE pacxoxaeHus npu pacyeTe no pasnmyHbIM opMynam He3HavyuTernbHbl Mo
CPaBHEHMIO C TEMU OLLUMBKaMK, KOTOpble 0BbIYHO MMEKT MECTO BCIEACTBME HEONpeaeneHHo-

CTn B Bbl60pe 3Ha4YeHUA LLepoxXoBaTOCTU.

Kak BngHo 13 dopmynbl (5.2 n 5.3) notepu Hanopa no AfvHe NponopLMoHanbHbl SKBU-
BaneHTHOMY KO3(MULIMEHTY MECTHLIX conpoTnBneHun B ctenexHmn 0.25 n obpatHo nponopuu-
OHanbHbl BHYTPEHHEMY OMamMeTpy TpybonpoBoaa B ctenern 5.25. NMpu 3ToM ownbkm, cea3aH-
Hble C HenpaBWibHbIM BBOAOM KOI((MLMEHTA IKBUBANEHTHOM LLEPOXOBATOCTU, OKa3biBalOT
3HAYMTESNBHO MEHbLUME BIUSHUS HA BENWYUHY MOTEPU Hanopa, Yem He y4eT BO3MOXHOro 3a-

pacTtaHus Tpybonposoaa.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

LepoxoeaTocTe

3apacTaHwe
ThyObl

CTeHka
T[J'j."ﬁtvl

MponyckHas cnocobHOCTbL TPYGONPOBOAOB B MEPUOA 3KCMNyaTaLUmmn CHKaeTcsl, Bcrnea-

CTBMNEe Koppo3unn un o6pasoBaH|/|;| OTITIOXXEHUI Ha pr6ax. |_|pl/l 3TOM npoucxoanTt N3aMeHeHune

LLlepoxoBaToCTM TpybonpoBoJda M ero 3apactaHve (YMeHbLUEHWE MONepeyHoro ceyeHus).

YBenuyeHve LIepoxoBaToCT! 1 3apacTaHve NpMBOAUT K YMEHbLUEHUIO anameTpa Tpybonpo-

BOAda U KaK cregcrBme K yBerim4eHuto noTepb Hanopa. CnoxHocTb (bmsmqecmx, XUMUNYHECKNX U

BronorMyecKknx ABneHUN, onpepenarwmnx "SAMeHeHne LepoxoBaToCTn pr6 N UX 3apactaHue,

npmBOoAUT K HeobxoaMmMocCTH OpPUEeHTNPOBaTbCA Ha HEKOTOPbLIE CpeaHUnEe NnokasarTesin .

Mo A.l'. KamepLuTenHy npupoaHble BOAbl pa3buBatoTcs Ha NATb rpynn, Kaxkaast n3 KoTo-

pbIX onpeaensieT xapakTep Y MHTEHCUBHOCTb CHUXXEHMS MPOMYCKHOWM CnocoBHOCTM TpyGonpo-

Boga:

Ta6nuua 16.5 — Mpynnbl npMpoaHbIX Bop,

Fpynna

Koppo3unoHHoe
BO3aencTBue

XapakTtepucTuka NpUpoaHbIX Boa

ExerogHbin
NPUPOCT aGCONMIOTHOM Lue-
pOXOBaTOCTU, MM B rof,
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

ExerogHbin
Koppo3aunoHHoe -
Fpynna BoaneiicTane XapakTtepucTuka NpMpoaHbIX BoA, NPUPOCT aGCONMOTHOM Lue-
pOX0OBaTOCTU, MM B rof,
CnabomunHepanM3oBaHHble HEKOPPO3UOHHbIE BOAbI C MOKasa-
Fovina 1 CraBoe Tenem ctabunbHocTy oT - 0.2 oo + 0.2; Boga ¢ He3HauuTenNb- 0.005 - 0.05 (B cpeaHem
Py HbIM COOEPXKaHWEM OpPraHNYECKUX BELLIECTB M PACTBOPEHHOTO 0.025).
xenesa
CnabomuHepanM3oBaHHble HEKOPPO3UOHHbIE BOAbI C MOKasa-
Tenem ctabunsbHocTv Ao - 1.0; BoAbl, coaepXaLlme opraHuye- 0.055 - 0.18 (B cpegHem
pynna 2 YmepeHHoe A A ASpXKaLL| P (B cpen
CK/e BELLLeCTBa W paCTBOPEHHOE XKeNe30 B KONMYECTBE, MEHb- 0.07)
wem 3 r/m3
BecbMma koppo3voHHbIe BOAbI C MOKa3aTenem ctabunbHOCTM OT
- 1.0 go 2.5, Ho ¢ manbIim
pynna 3 3HauuTensHoe coepxaHMeM XIopuaoB 1 CynbdaToB (MeHbLLE 0.18 - 0.4 (B cpegHem 0.20)
3
100 - 150 r/m ); BoOpl C copepaHue xenesa 6onbiie 3 r/mM3
Koppo3anoHHble Bodbl C oTpULATeNbHBIM NoKasaTenem cra-
OMNbHOCTU, HO C BONbLUMM
coaepkaHnem cynbdaTtoB 1 XrnopuaoB (GonbLue
Mpynna 4 CunbHoe Acp yrep 3 puAos ( 0.4 - 0.6 (B cpeoHem 0.51)
500 - 700 r/m ); HeobpaboTaHHbIe BOAbI C 6ONbLLNMM COAepKa-
HYEM OpraHMYeCcKMX BELLECTB
Bogapl, xapakrepuayroLpmecs 3HauMTernbHON KapboHaTHOM 1
Mariov NMoCTOSIHHOWM NNOTHOCTLIO C NoKasaTenem CTabunbHOCTU
Mpynna 5 QOueHb cunsHoe 6onee 0.8; 0.6-3.0
CUNbHOMWHEParM3oBaHHbIE U KOPPO3NOHHBIES
BObI C NNOTHbLIM ocaakom 6onee 2000 r/m

K coxaneHuto, Heob6xoanumMo OTMETUTb, YTO AaHHbIE pekomeHgauun npuBeneHbl ana cu-

CcTeM BOAOCHAGXeHus:, T.e. Anst TpybonpoBoA0B TPaHCMNOPTUMPYHOLLMX XONOAHYI BOAY U MOryT

MCNOoJb30BaTbCA TOJIbKO KaK OPUEHTUPOBOYHbIE 3HAYEHUA.

3apacraHue TpybonpoBoAa MOXHO M3MepsiTb MPY BbIMNOHEHUM PEKOHCTPYKLMKN TpyBo-

MPOBOAOB MMM €XEerogHbIX PEMOHTax Npu NOMoLLM 0BblIMHOW nHenkn (PucyHok1), a ysenude-

HUe LepoxoBaToOCT onpeaendrb Mno Bbille N3IOXXEHHOW METOOMKE.

MoTepwu Hanopa Ha NoTpeduTensx onpeaensaTcsa no dopmyne
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

.-'\H mam = i\-.ST fom . ’ zf;' j(.l.'?! i 4\1 (SI l l}

;
Son. - conpoTuerieHne notpedutens, (M*c2)/mM6, onpegensiemoe No creayoLwen MeTo-
AVKe.

ans pa3nnn4HbIX CXEMHbIX peI.IJeHI/II7I conpoTtueneHmne n0Tpe6|/|Tene|7| YYUTbIBAET!

"
—conpoTtunerneHne CUCTeMbl OTOMJ1eHNA ‘—S“' ,

Al
—conpoTtuneBrieHne CUCTeMbl BEHTUITALINN l-Sm-;

—COMNPOTUBIEHNE TENNOOOMEHHUKOB CUCTEMbI FOpsSYero BOAOCHaGXeHMSI NepBON U

‘I

BTOPOW CTyMNeHw, Stae: Srew :
[na aneBaTOPHOTO MPUCOEAMHEHUSI CUCTEMbl OTOMMEHUA BEenWYMHa HaxoauTCA Kak

CymMMa CconpoTmBIrieHnA pr60I'IpOBO,D,OB COwu COonpoTunBIEHNA coryia aneBartopa.:

AH .

_ ‘ . a2/ 6 S 19
Smm;—,2 v 5. M¥¢/ M0 (5.12)
V.-(1+u)
,
roe V- pacyeTHLIN pacxo ceTeBon BoAbl (M3 TEMIOBOW CETU) Ha CUCTEMY OTOMNSEHUS,
m3/c.

A noTepu Hamnopa B cMcTeMe OTomnseHns (nocne aneeaTopa) NP1 pacyeTHOM pac-
xoae Bogpl, M, (kak npasuno 1-2 m.Boa.cT.); ConpoTmBneHne aneBaTopHOro yana onpeaens-

eTcs no gopmyrne:

Sv.‘z.: — 2 (Dl’;)
d.
O6L|J,ee conpoTtuBrieHne CUCTeMbl OTOMNJNIEHNA onpeaenaeTca rno CbOpMyne:
- o - 514
i.% o LQ) CO . l ng ag. 7 [\:' I I\Jl

NSt HE3aBMCUMOWN CXeMbl MPUCOEANHEHUS] CUCTEMbI OTOMSEHUSI, CONPOTUBIEHNE TPYO-

HOro NPOCTPaHCTBa TENNOOOMEHHOIO annapara onpeaenseTcs no opmyne:

AH HO .00

.lS‘mo ca. = 2 * (SI 5‘)

] He.C6

roe M woco - yenbITaTenbHble (pacyeTHblEe) NMOTepu Hamopa B TPYGHOM MPOCTPaHCTBE

TennoodbmeHHukoB CO, M;
4
oo~ CNbITATENbHbIA (PacYeTHbIN) pacxod TennoHocuTens B TPYOHOM NpocTpaH-

cTBe TennoodmeHHukoB CO, m3/c.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

ConpoTuBneHne cncTeMbl BEHTUNALMM onpeaensieTcsi no dopmyre:

Ibﬁ"l"ﬁ,:igﬂph5 (5.]())
V{.‘E.

roe ‘\LH _— pacHeTHBIE IIOTEPH HATIOPA B CHCTEME BEHTHITATTHH, M,

I#f - pacUeTHBIH pacxb:-l BOIBI B cHCTeMe BeHTHIAIHH (CB), M/c.
(2

PacuyeTHbIn pacxoa TernrioHoCcuTeld B CUCTEME BEHTUNALMKU onpeaendeTca no (bopmy—

ne:

Qw_ 1000

-, T/ (5.17N

r ¢ «r-[1€ - PAaCYeTHas Harpyska Ha cuctemy BeHTUNAUMK Mkan/y;

rr
T 1. - TemnepaTtypa CeTeBOM BOAbI B MoAatoLLem TpybonpoBoae TensoBol CeTH, COOT-

BETCTBYHOLLIaA pacquHon TemMnepartype Hapy>KHOro Bo3alyxa Ha BeHTUINALUNKO °C;

1
U 2. - pacyeTHas TemnepaTypa ceTeBol Bodbl Mocre Kanopudepa cUcTeMbl BEHTUS-

UMM, COOTBETCTBYKOLLASA pacyeTHOM TemrepaType HapyXHOro BO3[dyxXa Ha BEHTUISLMIO
— I
l‘_-rﬁ:_p_t rf"—('
TemnepaTypa CEeTEeBOW BOAbl B MOAAKOLLEM pr60I'IpOBO,El,e TEnnoBON CETU, COOTBET-
CTBYHOLLAsl pacyeTHON TeMnepaType Hapy)kHOro BO3[yxa Ha BEHTUNSAUMIO, onpeaensieTcs no

dopmyrne:

038

f&. ._ZH.E. .
Trrlr;:[ﬂp_._f\top,- l_ p_r - +
e.p. - H.OLB.
| 0') Lo "liey :
+ U | lep Prer 5.18
.57'-0.1?_ 2 tg.p._t“ . ( )

TemnepaTypa ceTeBol BoAbl B NogaloLLeM TpyGonposoae Tennosorn ceTu Ans noboin

Temneparypbl HApY>KHOro Bo3ayxa onpeaensercsa no popmyne:
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

0.8

ts. ._tn.
Tl.o :re.p.-'-'{’\ro.p.. - +
ta.p._lu.o.p.
r
ls. ._[u. =
= la.p._ HO. P

[

#. - TeKylLLlee 3HaYeHne TemnepaTypbl Hapy>KHoro Bo3ayxa, °C.

ry.r}.-!. Ao r" & B " (;ﬁ =1

Mpun TemnepaType HapyXHOro Bo3dyxa OT TemnepaTypa ceTe-

BOW BOAbl Nocre Kanopl/ld)epHon YCTaHOBKU ornpenenaetcd no cne,qyrou.l,eﬁ 3aBUCUMOCTU:

(]

Toe = Tio =0 (Z'”J_U__Z'”:.U_)-, (5.20)

-

T

Loon. TemnepaTypa Hapy)XHOro BO3gyxa COOTBETCTBYHOLLAS Hayany OTOMMTENbHOro
nepuoaa, °C.

OTHocuTenbHas Harpys3ka Ha CUCTeMy BEHTUNALNAN

rs.p._rn. C -Gﬂ-('rl.o._'z-ﬂ.ﬂ.)

§,= - ' -

Ayt ¢ G, 7" T")
— (T _o._'z-z_g_) -

Mpu TemnepaType HapyXHOro Bo3adyxa Lo Jor”-”-ﬁ-TeMHepaTypa ceTeBoV BOAbl

nocre KanopM(bepHon YCTaHOBKM onpependaeTca no CJ'Ie,D,yIOLLI,eI7I 3aBNCUMOCTHU:

(Tl.o.+fz.e.)_(fa.+le.) . (z—"l.u._fr’ls.)
(z" 4" )"+t ) | (T 72)

ConpoTuBneHve TennoobmeHHukoB MBC onpegenstoTcs no dopmyre, aHanorvyHom

0.15

(5.15). CymmapHoe conpoTuBIEHME MOTPEOUTENS BLIYMCNSETCA B 3aBMCUMOCTM OT Tuna
CXEMHOIO peLUeHNst Mo NpaBury onpeaeneHus ConpoTUBIIEHMS MocneaoBaTenbHO (napari-

nen bHO) COeNHEHHbIX 3J1IEMEHTOB.

16.5 KoHcTpyKkTOpCKMM rugpasBrivuecKum pacuer
Tpy6onpoBoaoB TENnOBOM CEeTH
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Llenblo KOHCTPYKTOPCKOro rmapaBrnyeckoro pacyeta SABfisieTca onpeferieHne guamet-
poB TpybONpoOBOAOB M NOTEPb AABIEHMS B TEMMOBOW CETU NPU N3BECTHLIX pacxodax v napa-
MeTpax TennoHocuTens. KOHCTPYKTOPCKMM pacyeT BbIMOMHAETCS AN TYNMMKOBOW N KOSMbLIEBOW
TENoBOU CETW.

McxogHbIMM JaHHBIMU NS NMPOBEAEHUS KOHCTPYKTOPCKOrO MMApPaBnNMYecKoro pacyeTta
ABNAOTCS:

1.cxema TennoBon ceTu;

2.0NVHbI YHaCTKOB TEMMOBON CETH;

3.pacyeTHble Harpy3ku notpebutenen (pacyeTHble pacxonbl);

4.pacyeTHble NapamMeTpbl TEMMOHOCUTENS HA UCTOYHUKE U NOTPedbuTensx;

5.reogesnyeckne OTMETKM Y3r10B TENSIOBOW CETU U BbICOTbI 34aHUMN.

KOHCTPYKTOPCKMI pacyeT TeNnsioBOM CETU BbINOMHAETCA U3 YCIOBUS, YTO AuaMeTpbl no-
AaroLero 1 obpatHoro TpybonpoBoaoB O4MHAKOBbBIE.

Pacxofbl TennioHocUTenNst Ha ydacTkax TensioBor ceTn onpeaenatTca B 3aBUCUMOCTU OT
CXeMbl NpucoeamHeHns notpebutenen n cnocoba perynmpoBaHnst oTnycka TennoThbl.

KOHCTPYKTOPCKMI pacyeT BbINOMHAETCA MO 3aaBaeMbIM CKOPOCTAM OBWKEHUS BOAbI B
TennoBou ceTu. o pac4HeTHbIM y4acTKOM pasBETBIIEHHOM CeTU NOHMMaeTcsa TpybonpoBoa, B
KOTOPOM pacxopf, TENSIOHOCUTENS He U3MeHsieTCs. PacyeTHbIN y4acToK OennTca Ha ABa vnu
HeCKOSNbKO, eCNn B €ro npeaenax TpebyeTcst U3MeHnTb aAuameTpbl TPYO 1nv Bua NpoKNaaku.

[Ans npenoTBpalleHns BO3MOXHbBIX 3aKyrnmOpoK TpyO MpoayKTamu KOpposvu U OpYruMu
MEXaHNYECKUMUN OTIIOKEHNSIMU MUHUMASIbHbIE AuaMeTpbl TPYO TEMMOBLIX CETEN OrpaHNYeEHbI
N NPUHUMAKOTCS, HE3aBMCUMO OT PacxXOAoB TEMMOHOCUTENSA, ANA MarucTpanbHbIX U pacrnpe-
AenuTenbHbIX Y4acTKOB HE MeHee 32 MM, a AN OTBETBIIEHUN K OTAENbHbIM 30aHUAM - He
MeHee 25 MM.

OunameTpbl nogawLlero U obpaTtHOro TpyoonpoBOAOB ABYXTPYOHLIX BOASAHbLIX
TensoBbIX CeTeU Npu COBMECTHOM noaayve TensioTbl Ha OTOMSIeHUe, BEHTUSSILMIO U Fo-
psivee BoaoCcHabxeHue AOMKHbI MPUHUMATLCS .

Bce n3bbITOYHbIE OaBneHns B ceTn HeobxoaMmo mnoracuTb Ha BBOAAX B 34aHus nMbo
CONJSIoM arnesaTtopa, NMMbo NyTemM YCTaHOBKN APOCCENbHbIX LLanb.

Mo pesynbTatam KOHCTPYKTOPCKOrO rmapaBfiMd4ecKkoro pacdeta MOXHO MOCTPOUTb Mbe-
30MeTpUYECKM rpaduk, Aanee BbINONHUTL Hanagky cucTembl TennocHabxeHus nubo nose-

POYHbIV pacyeT.

78405.0M-1CT.003.001
389



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032

FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Tabnuua 16.6 - OCHOBHbIe (huanyeckne KOHCTAHTbLI BoAbl

Temnepatypa, ° C TennoeMKocgb C, kx/kr° | TMnotHocTb P, Tennonposcz.qHOCTb KMHemamq%'cxaﬂ BABKOCTb
Kr/m3 X, Bt/m° C V-10"6, m2/c
0 4.2 999.87 0.556 1.795
10 4.2 999.73 0.576 131
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 43
120 4.3 9434 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
200 453 865 0.665 0.162

Tabnuua 16.7 - PaccTtosiHne mexay HenoABMXHLIMM OMopamMM TeNNONPOBOAOB NpyU KaHanbHOW U 6eckaHanbHOM Npo-

Knagke

D Avamerp Ten- KaHanbHasn npoknaaka nBeCKaHaanaﬂ
nonpoeoAa, MM | [l-o6pa3Hbkle KOMMeHcaTopbl CanbHuKoBbIe KOMNeHcaTopbl | o6pa3Hbie KoM- Canwhukosbie
KOMMeHcaTopbl
neHcaTopb!
Pp =0.8 MMa, Pp = 0.8 MMa,
t=100°CPp= Pp=1.3MlMa,t={ t=100°CPp= Pp=1.3Mla, t=
1.6 MMa, t = 300 °C 1.6 MMa, t= 300°C
150°C 150°C
25 - 50 - - -
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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

MpumevaHme. Ha yyacTkax caMOKOMMeHCcaunn paccTosHne Mexay HenoABMXHbIMU
onopaMu NpUHUMAaTh Kak Ha yyacTkax ¢ [1-0b6pasHbiIMM KOMNEeHcaTopamMu € y4eToM Koag-
duumeHTa 0.6. Butanbes B.[1. beckaHanbHasa npoknagka TennoBbix ceTen. M.: DHeprus,
1971, c.282.

16.6 Pacuer notokopacnpepneneHus B TpybonposogHon cetm

MporpammHbI MOAYNb NpeaHa3HaYeH Ans pacyeTa pexumMoB paboTbl TPy6onpoBOAHBLIX
ceTen.

K Hayany BbINOMIHEHMS TMAPABANYECKOro pacyeTa onpegesneHob:

1.conpoTMBNEHNs y4acTKOB TEMNSIOBOW CETH;

2.conpoTuBNeHus notTpedurenen;

3.pacxoabl B y3nax ceTu;

4.0eNCTBYIOLLNE HANOPbl HA UCTOYHMKAX N HACOCHbIX CTaHLUSX.

locmaHoeka 3ada4u
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B pesynbTate rugpaenuyeckoro pacdeTa onpegensitoTca pacxodbl TENSIOHOCUTENS Ha
KaXKOOM yvacTke TEMsioBOM CETU U AaBfeHUs B KaXaoMm ysne. [na onpeaeneHns Ha3BaHHbIX
BENNYMH NCMONb3YTCH 3aKoHbl Knpxroda:

CymMMa pacxofoB BTEKAKOLLMX B Kbl y3en paBHa Hymo (Mnn yTeydke);

Cymma nagieHnin JaBrieHns Ha BCeX ydacTkax 3aMKHYTOro LMKa paBHa Hyso (Unn cym-
Me OeNCTBYIOLMX HarnopoB).

9T aBa pyHOAMeHTarnbHbIX 3aKOHa cregyeT AOMOMHWUTE SMMMPUYECKON 3aBUCUMOCTBIO

nageHuna aasrieHnA Ha ydactke CeETU OT pacxoaa:

ap=1{q) (7.1)

[ns Bcex TpybonpoBOAHbIX CETEN CYMTaAETC onpaBAaHHbIM UCMOSb30BaHNE 3aBUCUMO-

CTV BMnaa

flg-sla ¢ a2

B yacTHOCTM aAns BO4ONPOBOAHOM CETU MPUHATO UCMONb30BaTbh PYHKLUMIO

J@)-5\q/q

rae S - NOCTOSAHHbIN KOIMPULIMEHT, Ha3bIBaEMbI COMPOTUBIIEHNEM.

C ncnonb3oBaHMEM MaTpULbl MHUMAEHTHOCTM rpadha CeTU NepBYO0 CUCTEMY YPaBHEHWI

A-g=0. 73

3pecb A- maTpuua nHUMaeHTHocTn 6e3 nocrnegHenm CTPOoKY;

Kupxrodga MOXXHO 3anucaTb B BUAE :

g - BEKTOP pacxoaoB Ha y4dacTKax;

Q - BEKTOp yTe4ek B y3nax.

BTopas cucrema ypaBHeHun Kupxroda MoXeT ObITb Nomny4eHa U3 CUCTEMbI YPaBHEHUN,

BblpakatoLLmx 3akoH OMa ans KaXaoro ydacTtka CeTu:

A p-H-S f{q) (7.4)

3aechb P - BEKTOp AaBneHun B y3nax;
H - BEKTOp OENCTBYIOLMX HA ydaCcTKax Harnopos;

S - AnaroHanbHas MaTpuLa CONpPOTUBIIEHWI YYaCTKOB.
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MycTb Ana rpada cetn BbIBpaHO OCHOBHOE [iepeBo, Torga emMy COOTBETCTBYET onpeae-
neHHasa cuctema 6a3ncHbIX LMKIOB, onucbiBaemasi matpuuen B. YMHOXxas nocnegHee cooT-
HolweHue Ha maTpuvuy B cnesa u, yuutbiBast, yto  BAT= Q, nony4num BTOpYO CUCTEMY ypaB-

HeHunn Knpxroda.

BS f(q)=BH (15)

PeweHue cucmemsbi ypasHeHUU

B cucteme ypasHeHui (7.3) u (7.5) ypaBHeHus (7.3) NMHeNHbI, a ypaBHeHue (7.5) - He-
NHenHoe. PelueHne Takon CUCTEMbl HEMMHENHbIX YPaBHEHUN MOXHO UCKaTb YUCIIEHHO, UC-
nonb3ysa meton HbtoToHa. Mpu aTom Bpems, Tpebyemoe AN peLueHusi, NponopumMoHanbHO
TpeTben CTeneHn 4Yncna HemsBecTHbIX. [ns goctaTtoyHo 6onblumx TpybonpoBOAHLIX ceTewn
ONMCaHHbIN noaxod TpebyeT cnuwkom BonbluMx 3aTpaT MalMHHOrO BpemMeHu. [ns yckope-
HMA npouecca pelueHus ewe Knpxrodom npeanoXXeHHbI MeTo KOHTYPHbIX pacxonos. B ka-
YeCcTBe HEU3BECTHbIX BEMWYMNH BbIOUPAOTCS KOHTYPHbIE pacxofbl, TOYHee pacxodbl Ha y4yacT-
Kax ceTu (xopAaax), He BXOASALMX B OCHOBHOE AepeBo. KonmyecTBo XOpA4 3HaYUTENbHO MEHb-

LLe, YEM KONMYECTBO Y3r1oB 1 y4acTkoB. Nepenuwem cuctemy (7.3), (7.5) B Buae:

Aq,+Aq.=0.
BS, 1iq,)+S. fiq.)= BH,

rae HWKHUM MHOEKCOM “t” OTMEYEHbl BENUYMHbBI, OTHOCALLMECSA K ydacTkam, obpasyto-

(7.6)

lwmm gepe.o (tree), a ugekcom "c" - k xopgam (chord).

Manmua A o6paTmma, Nno3TOMY rnepBoe ypaBHEHNE MOXHO npeo6pa3OBaTb K BMnay:

JInHeapusaums q, = Bffi]c - A! 1Q) (7.7) ocTtaBlUMXCA  ypaBHe-
HWUI C y4ETOM 3TOrO COOTHOUJeK[[q_I = ffT . (7.8)

roe K — B;S; /q, )Bf + S_, Jq.)

- MaTpuua Kupxroga, npaeasi 4acTb BbluMcrsieTcs no dopmyne:

I - BS, 1iq)+S. fiq.)-BH (7.9

B coOTBETCTBUM C 3TMM ANS PELUEHMS] CUCTEMbI HENTMHENHBIX anrebpanyecknx ypaBHe-

HUA UMEeEeM PEKYPPEHTHYI0 (PopMyry:

q:{;\-‘?l] — q}i\'il _K—l[; (7 10)
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MoxHO nokasatb, 4To MaTpuua K cuMMeTpuyHa 1 NonoXvTensHO onpeaerneHa, nosTomy
ANs peLleHns ypaBHeHus (58) MOXHO NMPUMEHUTbL MeTof, XONeccKoro .

XpaHeHne n obpaboTtka MHopMaLmn NPon3BoANTCS He B MaTpuyHon cbopme, a B BUAe
cnuckoB. COOTBETCTBYIOLLME anropuUTMbl OnucaHbl B KHUre. B aTon e kHuUre npveedeH psg
nporpaMmm Ha PopTpaHe, HO, K COXaneHuto, NponyLleHa YacTb MCXOOHOro TEKCTa, rae AOMKHO
6bITb NpeacTaBneHo obpalleHne paspspkeHHON MaTpuLbl METOAOM XOMeCcCKoro.

Ha ocHoBaHWM pelueHunst NpeacTaBneHHbIX Bbille YpaBHEHWUA NPON3BOAUTCS pacyeT no-
ToKOopacnpegeneHusa B cetu. B pesynbtaTe pacyeTa onpegenstoTcs:

1.pacxoabl M NOTepu Hanopa rno yyactkam ceTu;

2.Hanopbl BO BCeEX y3rax, Kak B nogaroLlem, Tak n obpatHom Tpybonposoaax;

3.dhakTnu4eckume pacnosnaraemMble Hanopbl y notTpedbutenen.

Ecnu B pe3ynbTate Hanagky y Kakoro-nmbo notpedutens akrnyeckuin Hanop nosyynT-
CAl MeHbLUe, YeM TpebyeMblin, TO 3HaYeHUe 3TON pasHULbl 3arNoMUHAETCA N Ha SKPaH MOHUTO-
pa BblgaeTcs coobleHre «3adaHHOro Harnopa Ha UCTOYHUKE He JocTaTtodHoy. [Nonb3oBare-
Mo NpeanaraeTcs O4WH U3 BO3MOXHbIX NyTern pacyeTa:

3akoH4nTb pacyeT 6e3 M3MeHeHMs Hanopa

[aHHbIN NyTb MOXET ObITb MPUHSAT, €CNY Ha UCTOYHUKE 3aJaH pearnbHbIW pacnorarae-
MbI Hanop. Nocne 3aBepLueHNs pacyeToB criegyeT NpoaHanuaMpoBaTh NPUYMHY HegocTaTka
Harnopa y notpeburenen.

3apaTtb HOBbIN HAMOP Ha UCTOYHUKE

Monb3oBaTenb cornawlaeTcs ¢ TeM 3Ha4YeHeM Haropa, KoTopoe Heobxoanmo fobaBuTb
AN HopMmarbHou paboTbl ceTu. B aToMm crnyyae npousonaeT nepecyeT noTokopacnpeaeneHus
1 HaNoOpPOB BO BCEX y3Mnax CEeT.

[aHHbIn NyTb MOXET BbITb MCMONB30BaH ANA Bbibopa ONTMMAanbHOrO pacrnonaraemoro
Hanopa Ha uctovHuke. C aToW Lernbio nepes Havanom pacyeTa B Ka4ecTBe MCXOAHbIX AaHHbIX
3aJaeTcsa 3aBeJoOMO Maroe 3HadeHue pacrionaraemoro Haropa, KoTopoe B AarnbHenwem ne-

pecyHnTbiBaeTCA.

16.7 TemnepartypHbie rpacpumkKm CUCTEM LEHTParim3oBaHHOro
TennocHabxxeHusn
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B cootBeTcTtBUM co CHuI 2.04.07-86* perynmpoBaHue OTnycka TennoTbl NpeaycMmaTpu-
BaeTCs, Kak NpaBuio, Ka4eCTBEHHOE MO Harpyske OTOMNSIEHUS UM NO COBMELLIEHHOWN Harpyske
OTOMMEHNS 1 ropsiHero BOAOCHABXeHNs1 CornacHo rpadomky M3MEHeHNst TemnepaTypbl BOAbI B
3aBMCUMOCTM OT TemnepaTypbl HAPYXHOro BO3ayXxa.

Mpun LeHTpanbHOM KayeCTBEHHOM PEerynmMpoBaHUnM B cUCTEMax TeMrocHabXeHns ¢ npe-
obnapatowen (bonee 65 %) KUNMLLHO-KOMMYHarNbLHOW Harpy3kon crnegyeTt NpuUHUMaTh pery-
NIMpOBaHMe No COBMELLIEHHOW Harpy3ke OTOMNSIEHUS 1 ropsiHero BOAOCHaOXeHMs, a npu Tenso-
BOW Harpyske >XWIMLHO-KOMMYHAaNbHOrO cektopa MeHee 65 % OT CymMmapHOW TensoBow
Harpysku v gone cpefHen Harpysku ropsiiero BogocHabxeHus meHee 15 % OT pacyeTHOM
Harpyskn OTOMMEHUs - perynmpoBaHne No Harpyske otonneHus. OgHako Bblibop rpadmka pe-
NYNMpOBaHUS 3a4acTyro ONpeaensieTcs LenbiM psgoM MECTHbIX YCIOBUIN, a TakkKe CIoXuB-
LUMMUCS YCNOBUSMU NPOEKTUPOBAHUSA CUCTEMbI TeNrocHabXeHnsa (cxemamm NpucoeauHeHnst
notpebutenen, guametTpamm TpybonpoBoaOB TEMMOBOM CETU N T.4.).

B oboux cnydasx ueHTpanbHoe KayeCTBEHHOE peryrnvpoBaHuMe oThycka TennoTbl orpa-
HMYMBAETCA HaMMEHbLUMMKW TeMnepaTypamm Bodbl B nogatoiem TpybonpoBoae TennoBou ce-
TH, HeobxoaAMMbIMU ONs NoAorpesa BoAbl, MOCTyNalLWen B CUCTEMbI ropsivero BogocHabxe-
HUs1 noTpebutenen. [1na 3akpbITbIX CUCTEM TennocHabxeHnsa - He meHee 70 °C. [ns oTKpbl-
TbIX CUCTEM TennocHabxeHuns - He meHee 60 °C.

Mpun pacyeTe rpacmkoB TeMnepaTyp NPUHUMAETCA: Ha4arno u KOHEL, OTONUTENbHOro ne-
pvoaa npu Temneparype HapyxHoro Bo3ayxa 8 °C.

I'paghuk kayecmeeHHO20 peaysiupo8aHuUsi Mo omonumesibHOU Ha2py3Ke

Mpn Ka4ecTBEHHOM pEerynMpoBaHMK OTMycKa TEMNMOTbl MO OTOMUTENbHON Harpyske rpa-
duKn TeMnepatyp 40 1 Nocne y3na CMeLLeHNs U TeMnepaTtypbl BoAbl NOCTyNaroLwen B Tenno-
BYIO CETb, ONpeaensanTcsa No pe3yrbTaTtam pacyeta CUCTeMbl TennocHabxeHns. PacyeT Mox-
HO NPOM3BOAUTb, KaK Ansi OTKPbITbIX, TaK U AN 3aKpbITbIX CUCTEM TEMNOCHAOXEHNS C 3aBUCK-
MbIM MpUCOeaNHEHEM CUCTEM OTonneHus. Beibop noTpedbuTens, Ha KOTOPOro NPOM3BOAUTCS
pacyeT TemnepaTypHOro rpadmka, ocywectensieTcs onepatopoM. Npu Belbope MOXHO opu-
€HTMPOBAaTbCA Ha CaMOro MIIOXOro, C TOYKM 3PEHUS TENOorMapaBInYecKoro pexuma, noTpe-
Gutena mnuM noTpedbuTens xapakTepuaylLEro OCHOBHYKD MacCy 34aHui OaHHOro panoHa
TensIoCHabXeHWs.

Bes yueTa TennoBbIX NOTEPb B TEMSIOBbLIX CETSIX.

B atom cnyyae Ha KONMMYECTBO TEMSIOBOW 3HEPIUKU Moriydaemon notpebutenem oyaet

OKa3blBaTb BIMSIHWE TOSbKO MMAPABINYECKUIA PEXMM PaboTbl TEMMOBOW CEeTH, T.€. YeM Borlb-
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LUe pacnonaraemMbiin Harnop Ha notpeduTerne (Npyn OTCYTCTBUKN PErynsiTopoB) TEM BbllLE TEM-
nepaTtypa BHyTPEHHEro BO3ayxa OTanMBaemMoro 34aHus.

Temnepatypa ceTeBov BoAbl B nogatoliem TpybonpoBoae nepes OTonuTernbHOM ycTa-
HOBKOW OyOeT paBHa TemnepaType BOAbl MNOCHe UCTOYHMKA M B OOLIEM crydyae MOXET ObiTb

onpeneneHa no gopmyrne:

Z'l_o_:Z‘ﬁ_pfﬁl‘o_p_'(@j. + 52‘0_1,_97 @P 8.1

p' ~
rme 0 - pacyeTHbI nepenag TemnepaTtyp TENMIOHOCUTENSA B HarpeBaTenbHbIX Npnbo-
pax, °C.

orT.,

3.2)
1+124 (2

0" =

TemnepaTypa BoAbl NOcre OTONUTESTIbHOMN YCTaHOBKM:

T2 =L, @] —97@ (8.3)

TeMHepaTypa BOAbl Nnocrie cCMecuTesibHOro yCTpOﬁCTBaI

—p\"8 811 —
et 0, 00) 50! 4

C Y4ETOM TEMJIOBbLIX NMOTEPb B TEMJIOBbIX CETAX.

B atom Cllydae Ha KOonn4yecTtBO Ternsia nosiydaemMoro n0Tpe6|/|TeneM 6y,qu OKa3blBaTb
BJINAHNE HE TOJ1IbKO FVI,EI,paBJ'IVI‘-IeCKI/IVI peXnm pa6OTbI CUCTEMbI TEMSIOCHABXEHUS, HO U notepu

Tenna oT UCTOYHUKA 40 BbiGpaHHOro o6bekTa.

Mpy 3TOM ecnu onepaTop OPUEHTUPOBANCS Ha NOTPebUTENs, HaxoasLIerocs B Hamxya-
LUMX yCnoBusiX paboTbl, TO NMOTpebuTenn Haxoaswmecs BONU3N OT UCTOMHUKA U UMERoLLMe
MUHUMarbHbIE TENsoBblE MOTEPU B TEMMOBbLIX CETAX OyayT nony4yaTb M3ObITOYHOE KOnuye-

CTBO TennoBon aHepruun. 1o pesynbTatam pacyeTa MOXHO MOCTPOUTb TemnepaTypHbIn rpa-

UK.

16.8 Pacuetr TennosBbIX NOTEpb 4Yepe3 TenJioBylo U3ONALMUIO
Tpy6bonposonos
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Pacyem HopMupyeMbIXx mernsioebix momepb

OnpepgeneHve HOpMUPYEMbIX SKCMITyaTauUOHHBLIX YacOBbIX TEMNMOBbIX NOTEPL NPOU3BO-
AWUTCA Ha OCHOBAHWM LaHHbIX O KOHCTPYKTUMBHBIX XapakTepucTMKax BCEX YHaCTKOB TEMIOBOM
ceTu (Tune NPoKNaaku, Buae TEMNMOBOW U3onsaumm, avameTpe u aAnvHe TpybonpoBoaos U T.M.)
Npu CPeaHErofoBbIX YCroBMAX paboTbl TENSIOBOM CETU MCXOOA M3 HOPM TensoBbIX NOTEPb
npvBeaeHHbIX B [5], [6] nnn [8].

Hopmbl TennoBbIx NoTepb (MMOTHOCTb TEMNSIOBOrO NOTOKA) ANA y4aCTKOB TENnsioBbIX Ce-
Ten, BBOAMMbIX B 3KCMiyaTauuio nnm sanpoektupoBaHHbix o 1988 roga, npuHumarotes no
Tabnuuam MNpunoxenns 8 [4], [8]. HopMbl TennoBbIx NOTepb (MAOTHOCTL TEMSIOBOrO NOTOKA)
ANS y4acTKOB TEMNSOBbIX CETEN BBOAMMbBIX B SKCMyaTaumio MOCie MOHTaXa, a Takke PeKoH-
CTPYKLUWN UNN KanuTasnbHOrO PEMOHTA, NPU KOTOPbIX MPOU3BOAMNIUCL paboTbl Mo 3aMeHe Ten-
nosoin nsonauumn nocne 1988 roga, npuHMmatrotcst no Tabnuuam Mpunoxenunsa 8 [6], [12].

OnpepeneHve YacoBbIX TEMMOBbLIX MOTEPb NPU CPeaHerofoBbIX YCroBUAX paboTbl Ter-
NIOBON CeTW Mo HOpMaMm TEensioBbIX NOTEPb OCYLLECTBIISETCA pas3fenbHo A5 NOA3EMHON U

Hag3eMHOW NPOKNagoK no hopmynam:

Ans NoA3eMHOM NPOKNaaKkM CyMMapHo Mo nogatowemMy 1 obpatHomy TpyGonpoBoaam:

0" =S, L Prowars 01

HOPM .

ANs HaA3eMHOW NPOKMaaKM pasaernbHoO No noJaroLemMy 1 obpaTHoMy TpyGonposoaam

D =2, L ) w2l 62

* HOPM. .

Qpp =2.(q womio. L-B), xxan/a (9.3)

q HOPM . : ([ AOPN R, : cf HO DM .0

Tepu, onpeaeneHHble Mo HopMaM TennoBbixX notepb 1, 2 [ ], [ ] Ansa kaxagoro anameTpa

- yAellbHble (Ha OaNH MEeTP )J,J'II/IHbI) YacoBble TenJjioBbie Nno-

Tpybonposoga npv CpefHerodoBbIX YCrnoBuAX paboTbl TENnoBOW CeTU, ANs NOA3EMHON
npoknagky cymmapHoO no nogatwowemy u obpatHoMmy TpybonpoBogam v pasgenbHO Ang
HaJ3eMHOW NPoKNaaku, Kkan/(m*y);

L - onvHa TpybonpoBOAOB Ha yvacTke TENfoBOM CETU C QUMETPOM d. s ABYXTpy6-
HOM MCYMUCREHMM MpU NOL3EMHOM NPOKNagke v no nogawowen (obpaTHOM) NUHUKU Npu

Ha43eMHOW nNpoknaake, m;
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B - KO3A(PPULMEHT MECTHBIX TEMMOBBLIX NOTEPb, YYUTLIBAKOLLMIA TEMMOBbLIE NOTEPU apMa-
TYpOW, KOMreHcaTopamu, onopamu. lNpnHumaeTca ang nog3eMHoON KaHanbHOW 1 Haa3eMHOW
NpoKnagok paeHbiM 1,2 npu gnameTtpax Tpybonposogos o 0,15 m n 1,15 npu anamertpax
0,15 m 1 Bonee, a Takke Npu BCeX AnameTpax beckaHarbHOM NPOKNaaKu.

3HayeHVs yaenbHbIX YacoBbIX TENSOBbIX NOTEPb MPU CpeaHEerogoBon pa3HOCTU TeMmre-
paTyp ceTeBOoW BOAbl U OKpYXKatoLLen cpefbl (rpyHTa nnm Bo3ayxa), OTrimMyaroLLencs oT 3Hade-
HWUIA, NPUBELEHHbIX B HOPMaX, ONpeaensitoTca nyTem JIMHENHON UHTEPNONALMA UK 3KCTPano-
naumn.

B marematuke unHTepnonsumen HasbiBakoT BCSKUA CMNOCOD, C MOMOLLBID KOTOPOro Mo
Tabnuue, coaepXxallen HeKoTopble YUCIOBbIE AAHHbIE, MOXHO HAWTU NPOMEXYTOYHbIE 3Ha-
YeHUs1, KOTOpble HernocpeaCcTBEHHO B HEN He AaHbl.

Haunbonee npocTon SBNsSeTca NMHENHast MHTEPNONAUMS, NPU KOTOPOW OOMYCKaeTcs, YTo
npupaLleHe yHKUMM NponopumoHanbHO NpupaLleHnio aprymeHTa. Ecnv 3agaHHoe 3Hade-
HMe X NexuT mexay npuseaeHHbIMn B Tabnuue 3HaveHnamm X0 n X1 = X0 + h koTopbIM co-

oTBeTCTBYIOT 3Ha4YeHusa dpyHKumm y0 = f(X0) n y1 = f(X1) + D, To npuHumatoT:

106)=fixg)+== T o

X-X, A
rac T ) = l/lHTCpl'[Ofl}lLU/IOHHaSI l'lO]'[paBK&

MHTepnonauunio NpoBOAAT Ha CpeaHEro4oBy0 TeMnepaTypy BoAbl B COOTBETCTBYHOLLEM
TpybonpoBoge TENSIOBOM CETU UMM Ha Pa3HOCTb CPeAHEerofoBbIX TeMnepaTyp BoAbl U rpyHTa
AN OaHHOW TeNnsIoBOM CETU (UK Ha Pa3HOCTb CpeaHerofoBbIX TeMnepaTyp BOAbl B COOTBET-
CTBYIOLLIMX JIMHUSIX N OKPY>KaOLLIEro BO34yxXa Ansi JaHHOW TEMSOBON CETH).

CpeaHerogoByo TeMnepaTypy OKpyKaroLlen cpeabl ONpeaensitoT Ha OCHOBaHUM cpeg-
HUX 3a rof TemnepaTyp Hapy>XKHOro Bo3dyxa W rpyHTa Ha ypoBHE 3anoXeHus TpybonpoBoaos,
NPUHUMAEMbIX MO KNMMATONTOMMYECKMM CripaBoYHMKaM U Mo AaHHbIM METEOPOsIorMy4ecKom
cTtaHumn. CpegHerogoBble TeMnepaTypbl BOAbl B Nodarolen 1 0bpaTHOM NUHUSIX TEMITOBOW
CETU HaxoOdaT Kak cpegHeapudMeTUdeckne U3 cpeaHeMecsHHbIX TemnepaTtyp B COOTBET-
CTBYIOLLMX NIMHUAX 32 BeCb nepuop paboTbl ceTu B TedeHue roga. CpegHemecsyHble Temne-
paTypbl BOAblI ONpeaenstoT No YyTBEPKAEHHOMY 3JKCnslyaTauMoOHHOMY TemnepaTypHoOMy rpa-
JoUKy Npu cpeagHeMeCcsaYHOM TemnepaType HapyXXHOro Bosayxa.

[1na TennoBbIX CeTEN C TEMMOBOW M30MAUMEN yaOenbHble YacoBble TEMoBble NOTEPU

onpepnenarTcA.
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[na noasemHon Npoknagku cyMMapHO Mo nogatolemMy u obpaTHomy TpybonpoBoaam

q... Kkan/(M*4) no coopmyne:

p.2.

cp.2 Tl
T1 AL, —AL,

Tl T2 )
gh‘.(} AL . - QHO 1AL + (q HOopM. N QH.O .U.) ) r2 Il (-C)S)
I I I P AZ—(‘.P_ - Ar ('.I).

m Iz
roe D™ L ocpe yOernbHble YacoBble TEMNnoBble NOTEPUM CYMMapHO MO NogatoLiemy u
obpaTHoMy TpybonpoBoAam Kaxxaoro anameTpa npu ABYX CMEXHbIX (COOTBETCTBEHHO MEHb-
wem n GonbluemM, Yem ONst AaHHOW CeTu) TabnMYHbIX 3HAYEHMSIX CPedHEerodoBOW Pa3HOCTU

TemnepaTyp CeTeBOW BOAbI U IPYHTA, Kkan/(M*y);

(o A

Al F- - 3HAaYeHWe CpeaHerodoBOn pPasHOCTU TeMnepaTyp CETEBOM BOAbI U rPyHTa ANs

JaHHoW Tennoson ceTu, °C;

Fil Figs
Mag> Al CMEXHble (COOTBETCTBEHHO MeHbLLEE 1 Bonbluee, YeM A1 JaHHOW ceTw)
TabnunyHble 3Ha4YeHNs CPeaHEroqoBOM Pa3HOCTN TeMNepaTyp CETEBOM BOAbI U rpyHTa, °C.
3HaveHne cpeaHero4oBOM pa3HOCTM TemnepaTtyp ceteBor Boabl 1 rpyHTa * (°C) onpe-

aensitoTcs no dopmyne:

cp.z. cp.2.
cp.a. [ " - l 0. ep.za. }
\l‘ . = 72 —_ fep. (96)

L L

I cpe. .
e [ L f - CpemHErojoBasd TEMIIEpaTypa CETEBOI BOIEI COOTBETCTBEHHO B IIOJAI0-
. : o,

IeM H 00paTHOM TpyOOIIpOBOIax JAHHOH TEII0BOH ceTH, °C:
opLg
P P = - oy - Of.
(-*;J- - CPeTHETOI0BAs TEMIIEPATYPa TPYHTa Ha LTYOHHE 3aT0KeHHS TPYGOIpoBoIoB, °C:

[ns Haa3eMHoM MpoKNagku pasfenbHo Mo nojatowemMy u obpaTHomy TpybonpoBoaam

g ¢
j.‘u’.‘:‘.’u‘ 7 jrm‘uv a KKaﬂ/(M*q), no ¢0pMyﬂaM

ep.z. Tl
T1 T2 Tl Afc_p_n_ - i\r(p.n.

C]uo MoK :quomu +(q:m M.H _quo un)‘ T2 T1 (97)
PM.R. PM.A. PM.A. NPMLHL }\{ op .. - '\[ cp.a.

ep.z. T1
Il ra Tl )\t op.6. o ‘\{ cp.o.

qﬁﬂw’i’i =qu()x0+((]meo_qHauxo)- rz2 Tl (()x)
PM.O DAL J R PM.G. Afrp-o._gt_cp.o.

Tl Tz

{ »
roe ropin Qg - yOenbHble YacoBble TEMMOBbIE NOTEPU NO noaatoLLeMy Tpybonposo-

ay ona gaHHoro gunametpa npu aByx CMeXxXHbIX (COOTBeTCTBeHHO MeHbLUEM U 60ﬂbLLIeM) Tab-
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NINYHBIX 3HAYEHNSX CPeaHEro40BOM Pa3HOCTU TeMepaTyp CETEBOW BOAbI U HAPY>KHOIO BO3Ay-
xa, Kkkan/(m*y);

) L Tra

Qscpuo.” Duopo. - yOenbHble YacoBble TEMoBble NOTepn Mo obpaTHoOMy TpyGonposoay
AN AaHHOro AnameTpa npu ABYX CMEXHbIX (COOTBETCTBEHHO MEHbLLEM K BonbLueM) Tabnuny-
HbIX 3HAYEeHNSX CpedHErofoBON Pa3HOCTU TeMnepaTyp CETEBOW BOAbI M HAPYXKHOIO BO3AyXa,
Kkan/(m*v);

W Al
[ ofh.2.

Al cp.n.’ Al .o - CpeQHeroqoBasi pa3HOCTb TeMnepaTyp COOTBETCTBEHHO CETEBOW BOAbI
B nogatowiem 1 obpatHoMm TpybGonpoBogax M HapyXHOro BO3ayxa Ans AaHHOW TenroBOW ce-
™,°C;
Tl T2

.,\\rrlr.l.n ? f\r

Llee) CpeaHerofloBoii pasHoCTM TemrnepaTyp CeTeBoM BoAbl B nogatowem Tpybonposode U

PR - CMEeXHble TabnnyHble 3Ha4YeHns1 (COOTBETCTBEHHO MeHbLLee U Bonb-

Hapy>XHoro Bo3ayxa, °C;

Tl T2

-,\-rf“lﬂ.{; B '\.r OO,
- CMeXHble TabnuyHble 3Ha4YeHUs (COOTBETCTBEHHO MeEHbLUEE U BOorb-
Luee) cpeaHerogoBon pasHOCTM TemnepaTyp CeTeBOM BoAabl B obpaTHOM TpybonpoBoae M

Hapy>kHOro Bo3ayxa, °C;

op.a, op.2.

. HAT
CpefnHerogoBble 3Ha4YeHUs1 pasHOCTM TemnepaTtyp Ans nogatowero —U‘P'”' u’“’ ¢

TpyboNpoBOAOB ONPeAensieTcsi kKak pasHOCTb COOTBETCTBYIOLMX CPeOHErofoBbIX TeMMe-

cepe op.2.

tn. : Io.

patyp ceTeBoM BOAbI n Cpeﬂ,HeFO,D,OBOIZ TeMnepartypbl HapyXHOro BO3AyXa

opa.

l..

OnpepneneHne 4acoBblX TEMMOBbLIX NOTEPb TEMMOBLIMU CETAMW, TEMNOU3ONALMOHHbIE
KOHCTPYKLMW KOTOPbIX BbINOSHEHbI B COOTBETCTBUM C HOPMaMM, NMPUHLMNNANIBLHO HE OTnnya-
€TCs OT BblLIENPUBEOEHHOTO.

B 10 e Bpemsi npu paboTe ¢ Hopmamn HEOBXOAMMO YYNTLIBATL CrieaytoLLee.

HopMmbl npvBeaeHbl pasnenbHO Ans TENOBbIX CETEN C YMCIOM YacoB paboTsl B roa 60-
nee 5000, a Takke 5000 n meHee;

[na nog3emMHOW NPOKNagkuM TEMMOBbIX CETEN HOPMbl NMPMBEOEHbI pa3denbHO AN Ka-

HanbHOM 1 BeckaHanbHOM NPOKNaAoK;
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HopMmbl npyvBeaeHbl Ana abContoTHLIX 3HAYEHUN CpeaHEroqoBbIX TeMNepaTyp ceTeBOM
BOAbI B nogatoLem n obpatHom TpybonpoBoaax, a He Anst pa3HOCTU cpeaHerogoBbIX TeMme-
paTyp CeTeBOMW BOAbl N OKpY>KatoLLen cpeabl;

YaenbHble TennoBble NOTEPU Ans y4acTKOB MOA3EMHOM KaHanbHOM u 6eckaHanbHown
NPOKagoK Anga Kakooro AgnameTtpa TpybonpoBoda HaxoaaTcst NyTeM CyMMUPOBAHUA TENso-
BbIX NOTEPb, ONpeaeneHHbIX N0 HOpMaM pas3genbHO AN nogatowero u obpatHoro Tpybonpo-

BOOB.

Cpr. & [ L

In. : f.::n_

KaK cpeaHee 3Ha4deHune U3 oXxXnagaemblX cpegHeMeCAYHbIX 3HaYeHUn TemMnepartypbl BOAbI MO

CpenHerofoBoe 3HayeHWe TemnepaTypbl CETEBOW BOApbI onpepensieTcs
NPUHSATOMY TemnepaTypHOMY rpadvKy perynmpoBaHusi OTrycka TennoTbl, COOTBETCTBYHOLLMX
oXvaaembiM 3HAYEHUAM TEMMepaTypbl HAPY)KHOTO BO3AyXa 3a Becb nepuon paboTbl Tenno-
BOV CETU B TedeHue roga. OxungaemMble cpegHEMECHYHbIE 3HAaYEeHMS! TeMmnepaTypbl HaPYXHOIO
BO3yXa W rpyHTa ONpeaenstoTcs Kak CpefHue 3HauYeHus M3 COOTBETCTBYIOLLUMX CTaTUCTUYe-
CKMX KIMMaTONOrMYeCKNX 3Ha4YeHn 3a nocrnegHne 5 net no AaHHbIM MECTHOWM MeTeoposiory-

YeCKOoW CTaHLUMM NN NO KITMMAaTONOrMYeCKNm CrnpaBO4HUKaM.

[ A

£ ap.

3Ha4YeHne 13 oXXnaaembiX cpegHeMeCAYHbIX 3Ha4YeHun TeMnepartypbl rpyHTa Ha rny6|/|He 3a-

CpenHeroqoBoe 3HadeHWe TemnepaTtypbl rpyHTa onpeaensieTcs Kak cpeaHee
neraHunsa TpybonpoBoaoB.

lMpumep 1

Haint HopMy NOTHOCTM TENIOBOrO MNOTOKA Yepes NOBEPXHOCTb M30MALMM NOAALLEro
TpybonpoBoAa Npu HaA3eMHOW NPOKNagKe Ha OTKPbITOM BO34yxe Npu vucrne YacoB paboTbl B
rog 6onee 5000 4. YcnoBHbIM agnameTp nogatowero Tpybonposoga 200 mm. CpegHeronosas
TemMmnepartypa TENSIOHOCUTENSA B NoAatoLwemM

Tpybonposoge Tennosou cetn = 70 °C.

a

3HayeHne HOpPMbl MNSIOTHOCTU TEMMOBOro MOTOKa q nepvon: - onpegensieM  nytem
WHTEPNONAUMM MeXay TabnuMyHbIMM 3HAYEHMSIMM HOPM MFIOTHOCTU TEMSIOBOrO MOTOKa Ans
nogatowero Tpydonposoga npu pasHocTtax Temnepatyp 50 1 100 °C. B Tabnuue MNpunoxeHus

8 Haxoamm anga Tpybonposoga anametpom 200 Mm
Tl T1

AF -

" . o
qmp-u-f:- = 25,8 kkan/(4*m) npu " =50°C u Licpsn. = 45,58 kkan/(4*m) npu Afpn

=100 °C.
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Moactaensaga B oopmyny (55) cOOTBETCTBYIOLLME 3HAYEHNS CPEAHEro0BbLIX TeMnepaTyp

TennoHoCUTENA 1 HOPM NMIOTHOCTU TENJ10BOIo NOTOKa MoJ1yyYnm:
70 =50

8—25,8) m =33,712 xxan/(atr)

L.
L

=258+ (4
q?—.‘r‘;j.‘_\f..‘i. 2, !

4
roe T opun. - HOpMma NMOTHOCTM TENMOBOIO NoToka Ans Tpybonposoaa anametpom 200

MM Npuv cpeaHerofoBoi TeMnepaType TENNOHOCUTENS B NnogatoLLem TpybonpoBoae TENOBOi
CELa,

cetn M ern = 70 °C;

ey

(
jﬂoﬁﬂﬂ- - HOpMa TMNOTHOCTKU TernsioBoro nMnoToka And nogarLlero pr60I'IpOBOﬂ,a

OnamMeTpom 200 mm npum Cpe,D,HeFO,D,OBOﬁ TemMneparype TenroHocuTenda B nNodaroLuem

T2
TpybonpoBoge TensioBon cetu Al pn = 100 °C;
Tl
G
Dpn. HOpMa NMOTHOCTM TEMSOBOro MOTOKa ANd nojatowero TpybonpoBoa
avameTpom 200 MM Npu CpeaHerogoBOM TemnepaTtype TensnioHOCUTENs B NodaloLem

™
Tpybonposoge TensioBon cetu Al o= 50 °C;

s
Al -cpegHerogoBas TemnepaTtypa TensioHocuTensa B nogatowem TpybonpoBoae
AaHHou Tennoson cetn °C.

lMpumep 2

Hantv cymmapHyto HOpMy NAOTHOCTM TEMSIOBOrO NOTOKa Yepes3 MOBEPXHOCTb M30NSALMN
ABYXTPYOHOWM TEMNMOBOW CETU NpU NOA3EMHON BeckaHanbHOM NpoKNagke u Yicne 4Yacos pabo-

Tbl B rog, 6onee 5000 4. YcnoBHbIM guameTp nogatoLlero n obpatHoro Tpydonposoga 200 mm.

CpepHerogoBas TemnepaTypa TENNOHOCUTENS B NoaroLemM Tpybonposoae , Al cpo. = 40°C.
CymMmmapHas Hopma nnoTHOCTU Ang nogatowero n obpaTtHoro Tpybonposoga Tenno-

Tl

- o ) : .’\f(“}.v.
BOW CETU CO CpedHerodoBbiMU TemnepaTypamu TernrnoHocuTens AT o =65 °C u =

i

Fil |

( = +q
! it l(f_{f."l . |'_'.'Jd. B q-?ﬂ_:l_?’! Jr

50 °C, °=28,38 + 19,78 = 48,16 kkan/(4*m) (cM. Tabnuua 18).
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CymmapHasa HopMa NIoTHOCTM A4ns nofarowiero n obpatHoro Tpybonposoga TennoBom

AL

o

T2 *
CETU CO CpeaHeroaoBbIMMN TeMNnepaTypamm TENIOHOCUTENS A pn = 90 °Cu ~ “”=50 °C,

rZz

o =g, T .
f ROPA CYH . P - =42,14 + 16,34 = 58,48 kkan/(4*m). (cM. Tabnumuy MNpunoxeHus 8 ).

MHTepnonsunoHHas dopmyna (54) ona onpeneneHns CyMMapHOM HOPMbI MAIOTHOCTM

HOIM VA

TensIoBOro NOToKa *,, ByneT nmeTb BMA;

T T2 T1
foa;:_u_r:}'.nf. - q AP VN + (\q HOM A N q HOPAC Y ) ‘
cp.z, e, T Tl
A[ Cprn. + ;\( cpae Af P + _'\J e
7 2
’ Tz = T m = il ['\U "'”
Al TAL o A, T AL .
0 bl

Moactaensist B doopmyny (59) COOTBETCTBYIOLLME 3HAYEHUSI CPEeQHEroaoBbIX TeMnepaTyp
TENNOHOCUTENS 1 HOPM MIOTHOCTW TEMNSIOBOMO NOTOKA NOMNYYUM:
70+40 65+50

q = 48,16+ (58,48 — 48.16) - —2 2 - = 46,096 , kxan/(a*)
NOP_U 0 L"\ZAI.

90+50 65+5C
2

"

&

Hopmupyemble akcnnyaTauvoHHbIE YacoBble TENSOBbIE MOTEPU NMPU CPEOHEMECAYHbIX
ycnoBusix paboTbl TENSMOBOW CETU (UNN CPEAHMX YCIOBUAX paboThl 3a Nepuoa) onpeaensitoT-
cs:

ONS1 y4acTKOB MOA3EMHOI NPOKMaAK/ CyMMapHO Mo MoJatollemy v oBpaTHOMY TpyGo-
ep .. (pued)

nposogam Q no cpopmyrne:

Cp. M. T PLod ) cp.ri Repuco ) ~ Cp. M HEPUOD )

Qc,u..u.(upuoo) Qcp.z. r”_ 0. el tc}/ ‘ (() 10)
- nod. -t Hop. ap:e -

EPE: By . G EPE
[ Tl ~<1,
HOpMaTI/IBHOG, YacoBO€E 3Ha4deHune TernrioBbIX NMoTepb 4Yepel3 TensmIon3onALMOHHYKO KOH-

0

CTPYKUMIO nodaromx (-)-m:--r--lll 06paTHbIX < nod.c. pr6OI'IpOBOL|,OB TENNoBOn CETN npum noasem-

HOW NpOKNazke AomnyckaeTcs onpeaensTb no opmyram npuBeaeHHbIM B

P BpHed )

Q _ :(J,?-Q_ xkamm (9.11)

nod.

Q s 0.3. Q ep.a{puod) rair/s 9.12)

Hod.
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cp . pigrinid )
[na y4acTKOB Haa3eMHOW NPOKMadKM pasaernbHO Mo nogarouemy = “" n
cprni [ fpnad )
obpaTHomy TpybGonpoBogam g .o kan/y no cbopmynam:
cp .M. Repuod) cp. M. Hepuod)
cp.s npuod) cp.i. t" - . -
Q = Q Lo _fe (9.13)
Had.n. HOPM. 1. ep-2. _ ep-e. ’
z n. l g.
cp.;.(HEpHod ) cp .. (Hepuod )
— CP. M puod ) op.i. lo —1l. o
O = S - (9.14)
S RA0.0. < HOPM.O. ep-s. o eP
[, 1.
oML g und) cp L epued)
ZL’-'- L - OXKngaemble cpeaHemMecdA4Hble (I/I.l'll/l cpeaHne 3a I'Iepl/lop,) 3Ha-

YeHnd TeMmneparyp CEeTEBOW BOAbI COOTBETCTBEHHO B NogaroLLEM U O6paTHOM pr6OI'|pOBO,D,aX

TENsI0BOM CEeTW Mo TemnepaTypHoMy rpadmky, °C;

co s nepaod) Ly M nEpRod)

f.";_ ! r_.;

4 ' - OXngaemble cpeagHemMecAYHble (I/IJ'II/I cpegHne 3a I'IepVIO,EI,)
TeMnepartypbl COOTBETCTBEHHO IPyHTa Ha FJ'Iy6MHe 3alioXeHnd pr6OI'IpOBOD,OB N HapyXHOro

Bo3ayxa, °C.

16.9 OnpepeneHue 4YacoBbiX yAersibHbIX TENMOBbIX NMOTEpb Ha
OCHOBaHMM pacueTa

PacyeT ang noasemHoln kKaHanbHOW NPOKNaaKku

Tepmuyeckoe COMPOTMBREHME W3ONAUMU  MOAAMOLLEro n obpaTtHoro

TpyGonpoBoaa onpeaenseTcs no popmynam:

2.5
In(l+ ‘5”-)
R..= Un  (e#oCyBT (10.1)

Z*ﬂ-.im.n.‘k}..n.

R..= ——, (M*°C)/Br (10.2)

2‘x.ifﬁ.0_'ki.o
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

e¢] - (] -HAPYK N 0 M
e d iy d , - HADY)EHIC THAMETPEI HOTAIOMIETO 1 0GPATHOr0 TPyGONPOBOTOB, M

(3‘ . (3‘ o TOJITHHA H30/IAIHH IT0TA0IICTO H Oﬁ]MTHOl"O T]J}f'ﬁO]]]}UBDZ[UB. M,

ﬂ_ . ﬂm_o_ - K03()(DHITHEHT TEILTONPOBOIHOCTH H30/IAIIIH IOAKOMIET0 H 0GDaTHOTO TPyGo-
mpoBofoB, BT /(M*°C). (TIpunokerne 4).

k L k , - IIONPABOYHEL KO HIHCHT XapaKTePH3YFOLIHI COCTOTHHE H30ALHH 11 TI0-
TAKMIETo H 06paTHOro TPYGOIIPOROIOR. IPHHAMATCA 10 Tadmine [Iprnoxernd 4.

TepMI/I‘-IeCKOG conportueiieHne TernJyiootaadye OT MNMOBEPXHOCTU WN3O0JIMPOBAHHOIO

pr6OI'IpOBO)J,a B BO34yLIHOE MPOCTPaHCTBO KaHalla OT nogaruiero R“‘”-"- nn O6paTHOFO

R

#02.2. o TpyGoNpPoBOAOB onpeaenseTcs no dopmynam:

1 _ . _
= - —, (M*°CYBr  (10.3)
RP.O.';.H. ;z' a[ . (dﬂ. + 2 . é ”I)
1 ,
o= , (M*°C)/BT 10.4)
R&O_{_O_ jz'la'(do-_'_zlcso-) g (
rme @ - koaphUUMEHT TenmooThaunm OT HapYKHOW MOBEPXHOCTM  M3OMSILMM

TpybonpoBoa K BO34yXy KaHarna, NpUHMMaeTCs cornacHo paeHbiM 8 BT /(M2*°C).
Tepmuyeckoe CONpPOTMBNEHWE TeNnooTAavye OT BO3gyxa B KaHane K [PyHTY

onpependeTcd no (bopmyne:

KaA., l

R, =" (M*°CYBt  (10.5)
. ”.ag-.d')lis.

roe .- KOS(b(bI/ILl,I/IeHT TennootAayn OT BO3[4yXa B KaHale K IpyHTy, NpUHMMaeTCA

cornacHo Hopmam pasHbiM 8 BT /(M2*°C).

d axa. -OKBUBAINEHTHbI AMAMETP CeYeHusa kaHana B cBeTy (M), onpegensdemMbini no
dopmyre:
2.b.h |
61’ = (10.6)
' b + /2
roe b - wupwuHa kaHana, M; h - BbicoTa kaHana, M.

Tepmuyeckoe conpoTUBIEHNE MaccKBa rpyHTa » onpeaensieTcs no oopmyne:
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

o)

CH(h
In| 3.5 ] .
LW
RW = ~, (M*°C)/Br (10.7)
2 i _ b
/7..,1, (5, 7+ (J,a-ﬁ)

roe ’1-’1?- - KOAOPULIMEHT TENSNONPOBOAHOCTM rpyHTa, BT / (M*°C);
H- rnybuHa 3anoxeHns go ocu TpybonpoBOAOB, M.

Temnepatypa Bo3gyxa B kaHare onpeaensietcsi no doopmyre:

pe.

cpe. op.e.
an r(; lf_l)

A + ‘ + H
— Rus.n. + Reos'.n. RMB‘.O. + REOS‘.O. Reoso. + Ra’p‘

rmm, l I l
_+— + RaAH.
Rm.n. + Ram.n. Ru?.o, F R 803.0. Rno'zd + R 2p.

Cpeﬂ,HeFO,D,OBbIe YyacoBble YyAelbHblE TeErnjoBble MNOTEPU qrﬁ-‘- onpegendarTcda Mo

dopmyrne:

. °C (10.8)

cir. 2
I M _f .‘I!J

KitH

R "!.’??:‘:';'. + R a0

’l

C] e 0,86 kkan/(m*a)  (10.9)

CpeD,HeFO,D,OBbIe YyacoBble TennoBble nNoTepnu no nogakwliemy pr60I'IDOBO,D,y

onpenensitoTcs no opmyne:

Q Pz _ (]: 7 ) Z L(] . ]_. . ﬂ) . KKE]__T[/I‘{ (1 (] 10)
pac.

© pac.n.

CpenHerogoBble 4acoBble TennoBble noTepu no obpaTtHomy Tpybonposoay
onpegenstoTca no opmyne:

Q) R 0,3 Z (qpm_.-L +ﬁ) Ckxai/a  (10.11)

copac.a

PacueT ons nogsemHon 6eckaHanbHON NPOKNaaKku
Tepmunyeckoe COMPOTMBIIEHNE M30MAUMM Mogatolero u obpatHoro  TpybonpoBoaa

onpegensaetca no gopmynam (65), (66).
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Tepmuyeckoe COMPOTUBIIEHME MaccvMBa T[pyHTa AN nodalolero v obpaTHoro

TpybGonpoBOAOB onpeaenseTcs no opmyram:

4.-H

In| ————
+2-
Rzp.".: f]n. ' 511‘ : (I\I*OC:)/BT (1012)
‘,_.7[./1.'])‘
4.H
In m
R,.=—==—C2 arCyBr  (10.13)
,.-72'-/1@'

H - rmybuHa 3anoxeHus oo ocu TpybonpoBoaos, M.

Tepmunyeckoe COMPOTMBIIEHNE, YYUTbIBAKOLLEE B3aUMHOE BIMSIHME MOOAOLLEro W
obpaTHoro TpybonpoBoaoB onpeaensdeTcsi o opmynam:
R 5 (Mm*°C)H/B (10.14)
= , (M*°C)/Br ).14
e, 2 ﬂﬂ
ap.

rae s - paccTosiHne Mexay ocsiMy Tpybonposoaos, M.

In |1+

Tepmunyeckoe COMPOTMBIEHNE uM30NAUMM  nogawowero n u obpatHoro JMU3 g

TpybonpoBoaa onpeaensieTcst No oopmyram:

3,
In(1+ 75 )

2 72- 'ﬁvw.n.lki,n. ’
2 50)
d :

Rm.n. (l\l*OC)/BT (IO 15)

In(1+

Ruo = YT kL (*°C)/Br  (10.16)

ﬁ_ . ﬂ_m , - K03 QHITHEHT TeTTONPOBOIHOCTH HOTAOIIET0 H 0GPATHOTO TPy GOIPOBOIOB,

BT /(m*°C).

A’ G k - TIOTIPABOYHBIH KO3 PUITHEHT. XapakTepH3YIOMIHI COCTOAHNAE H30MAIHHN 111
o A0,

MOJIAKOIIETO H 00PaTHOT0 TPYGOMPOBOIOB, IPHHAMAETCA o Tadmuie [Ipanoxenns 4.
a7



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

e d L d _ - HApYKHEIE THAMETPBI TIOJAKOMIETO H 0GPATHOTO TPYGOMPOBOIOB, M:

5 n? é‘ o TOJIITHHA H30JAITHH ITIOTAKIICTO H oﬁpamom T])}f'ﬁDH])DBD.IIDB. M.

q
pacas

Cpeﬂ,HeFO,D,OBbIe YacoBble YyAellbHble TennoBblie MnoTepn nodakLlero

{ J".l'..'f o

obpartHoro a TpybonpoBoaoB onpegensaoTca no opmynam (kkan/(m*y) ):

. op.e. cp .. . . oope. op.e.
q “ — 0.86 . (f 1. _fp ) -(Ru?.o.-'- R.-‘p.o.) - (‘fo _I\‘P. 2) -Rﬁﬂ.uﬁ.ﬁ. . (l [)17)
e (R 3.1, + R .?p.n.-) ’ (R #3.0. + R .?p.o.-) - R GANAH.

cp.e. op.e. ) op.z. opLi.
q :(]Dx(](fo _ZL,P_ )‘(1315_[1,4_Iegplﬂ_)_(rn_ _Z_ep_ 7)'169,41;33_) (1018)
e (Runt Ry Risot Rop) ™ R

CpenHeroioBble 4YacoBble TennoBble MOTEPU MO nodakolemy Tpybonposoay

onpeaenstoTca no opmyne:

Qp :Z(qm,n,-Ln,-ﬂ),mm (10.19)

FHEC R
CpepHerogoBble 4yacoBble TenrfoBble Mnotepy no obpaTHomy TpybonpoBoay

onpepnenarTcAd no (bopmyne:

cp.2. _ . | . .. 2
Qm_a_ Z(Qm_a /.. - B). xxa/a (10.20)

roe /J” . ]w -AnNvHa nojaroLero 1 obpatHoro Tpybonposoaa, M.

Pacyem Onst HaG3eMHOLUl NPOoK1adKu
CpenHerogoBble 4acoBble yAernbHble TEMMOBble MNOTEPM MNOAALWEro M obpaTHOro

Tpybonposoga onpegenstoTca no popmyne (kkan/(M*y)):

.oepLz. ep .2
fz- (‘r . rsw. ) , (]021)
2 ) é n.)
d

ann

C] pac.i. - 0‘86 ‘
In(1+

+ :
2 ' Xv Hz .1, . k ;L..i!. a ML ’ (d i + 2 ) (S‘ H.) 408
LR
", < ?

g =086 (10.22)
DGO,



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

ep.2.

- eos. - CPEAHErogoBas TeMmnepartypa HapyKHoro Bo3ayxa, °C;
a“‘i'ﬂ

BO34yXY, MOXeT npuHuMmaTbcsa oT 6 BT/(M2*°C) npu manbix 3Ha4YeHMAX CKOPOCTU BeTpa U

'-KOSCb(bVILl,I/IeHT Tennootaadyn OT NOBEPXHOCTU U30NAUUMK K OKPyXarklemy

KO3dhumUMEHTA N3Ny4YEHMSsI MOKPOBHOIO cnosi naonsumm go 29 B1/(m2*°C)
CpegHerogoBble 4YacoBble TensoBble MNOTepuM MO nogawlwemy Tpybonposoay

onpeaenstoTca no opmyne:

Qp :Z(C] [, B, kxkan/q (10.23)

pac.n. pac it

CpepHerogoBble  4acoBble TennoBble noTepy nNo  obpaTHoMmy Tpybonposoay

onpeaenstoTca no opmyne:

Q‘l”"‘ :Z- (q ]wﬂ) KKaIL/ (10.24)

pac.o. pic.o.

MpumeyaHue: t; - cpegHas TemnepaTypa TenNon3onsunoHHoro crosi, °C

(¢ +40)
L2y

rae t— TemnepaTtypa TennoHOCUTENS.

16.10 OnpepeneHue KonuuecTBa Tenna, TepsemMoro c
Henpou3BoaUTersibHbIMM NOTEepPAMM

BenvunHa HenpousBoaUTENbHOW HOPMATUBHOW YaCOBOW YTEYKWU, T/4 M3 NOLAoLLEro U

obpaTHoro TpybonpoBoa4OB TEMNSOBOW CETU ONPeAensieTcs No hopmynam:

;’\G_ymu.:a'l'/ﬂl'p']() R:T/'Iq (]ll)
NG o= -V, - p107 1 (11.2)
78405.0M-MNCT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

roe V.. V.. obbem ceTeBoM BOAbl B nogawwem m obpatHom TpybonpoBogax
TennoBown cetu, m3;

(a - HopMupyeMas yTeuka ceTeBon Bogbl M3/(4*M3); yctaHaBnueaeTca NTO He 6onee
0,25% B 4Yac oT obbema ceTeBOM BOAbl B TEMMOBOW CETU U NPUCOEANHEHHBIX K HEN CUCTEM
Tennonotpebnenns (0,0025 m3/(4*m3)). [Ans KOHKpETHOW TENsoBON CETU 3TOT MPOLIEHT ycTa-
HaBnNMBaeTCs B pasMepe, He MNpPEeBbILAOWEM YKa3aHHOMO 3Ha4YeHus, PYKOBOOCTBOM
npeanpuaTMa Ha OCHOBaHWM aHanm3a CTaTUCTUKM (PakTUYECKNX NoTepb CeTeBOW BOAbI;

P - CpedHsin NNOTHOCTb Boabl (Kr/M3), onpegensieTcs Npyu cCpeaHen Temnepartype

Nzt T
TENSIOHOCUTENS Ha BXOAE W BbIXOAE M3 ydacTka TENSI0BOM CeTn ’ 2 |

Pac4yeTHbIi pacxoq BOAbl Anst NOANUTKU TEMroBbIX ceTen B cooTBeTCTBUM co CHuI
2.04.07-86* npMHUmMaeTcs:

B 3akpbITbiX cucTeMax TennocHabxeHust - yncneHHo paBHbiM 0,75 % dhakTudeckoro
obbema Boabl B TpybonpoBoAax TEMnoBbIX CETEN U MPUCOEOMHEHHbLIX K HUM CUCTEMaXx
OTOMMEHMSA U BEHTUNSAUMKM 34aHui. [Npy 3TOM Anst y4acTKOB TEMNSOBbIX CeTEN ANMHHOM Bonee
5 KM OT MCTOYHMKOB TennoTtbl 6e3 pacnpedeneHust TeNNOTbl pacyETHbIM pacxod BoAbl Ha

NoANMTKy criegyeT NnpuHUMaTh paBHbiM 0,5 % obbema Boabl B 3TUX Tpybonposoaax, T.e.:

AG yme. =0,005. V. - 0107 1/ (11.3)

roe - 0,005 - Hopma yTeuku, Anst y4acTKOB TEMMOBbLIX CETEN AnvHHon Gonee 5 km oT
NCTOYHUKOB TeNNoTbl 6e3 pacnpenenerns TennoTbl M3/(4*M3).

B OTKpbITbIX cUCTEMax TennocHabXeHWst - paBHbIM pacyeTHOMY CpedHeMy pacxony
BOAbl Ha ropsiiee BogocHabxeHne c koaddpuumentom 1,2 nnoc 0,75 % haktnuyeckoro
obbema Boabl B TpybonpoBogax TEMMOBbLIX CETEN U MPUCOEAMHEHHBLIX K HUM CUCTEMAaX
OTOMMEHNS, BEHTUNAUMW 34aHUMN N ropsayero BoAOCHabXeHusi 3gaHuin. [pu atom ang
Yy4aCTKOB TEMMOBbLIX CeTen ANMHHON 6onee 5 KM OT UCTOYHMKOB TennoThbl 6e3 pacnpenenexHus
TennoTbl pacYeTHbIV pacxofd BoAbl HA NOANUTKY crieayeT npuHuMaTh paBHbiM 0,5 % obbema
BOAbI B 3TMX TPybONpoBoaax;

[na oTaenbHbIX TEMMOBLIX CETEN FOpsYero BOAOCHAOXeHUs npyu Hanmumm 6Gakos-
aKKyMYnATOPOB - paBHbIM PacHeTHOMY CpeaHeMYy pacxody BOAbl Ha ropsiyee BogocHabxeHue
c KoacpduumeHtom 1,2; npm OTCyTCTBMM GakoB - MO MakKCMMarnbHOMY pacxody BOAbl Ha

ropsiuee BogocHabxeHne nntoc (B oboux cnyyasx) 0,75 % cbaktudeckoro obbema BOAbl B

78405.0M-11CT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

TpybonpoBogax TEennoBbIX CETEW W MNPUCOEOMHEHHbIX K HMM CcUCTeMax ropsiyero
BOJOCHa0OXeHNsa 30aHNN.

O6bem nopatoLlero u obpaTHoro TPyGOMPOBOAOB TEMOBOW CETVM onpenenseTcs Mo

dopmyrnam:
r T .
V =D . L v (119
: 1 ¥ _ ,
T , . L=
Vo. :T'D;o'["o.?]ﬂs' 1 13)
roe Vi V- YCIOBHbIV AMameTp (BHYTPEHHUI OMaMeTp) nojatoLwiero n obpaTHoro

TpybonpoBsoaa, M;

! T AnNnHa COOTBETCTBEHHO NogatoLero n obpartHoro Tpybonposoaa, M;
m=3,14;
BennunHa HenponsBoauTenbHbIX HOPMaTUBHBLIX YacoBbIX NOTepb, 'kan/v n3 nogarowero

1 obpaTHoro TpybonpoBOAOB TEMOBOM CETU onpeaensieTcs no opmMynam:

'!\Q}'m.n. =C- 'I\C.‘W-”- ' (% - fxe.) -10 ’ > (] 1 6)

2 vimo,

Pl 7, +7, o -
AO :C‘A(Ij'm.o.’(H_zxe_)'lo 3:\ (l 17)
rae C - yoenbHas TEMnoeMKOCTb CeTeBOW BOAbI, NpHUMaeTcs pasHon 1 kkan/(kr*°C);

- - Temneparypa XonogHon BogonposoaHoun Boasl, °C;

. .7 y .
lev.” " Z2ev. - TEMMEPATYPA CETEBOU BOAbl COOTBETCTBEHHO Ha BXOA4e B nodaroliunm u

obpaTHbIN TpybonpoBoabl TennoBom ceTn, °C;

T y
lewis. ™~ Zewy. - TEMMEpPaTypa CETEBOW BOL4blI COOTBETCTBEHHO Ha BbIXOAE M3 NMOAAaoLWEro
n obpaTHoro TpybonpoBoaoB TennoBon ceTn, °C.
BenvunHa HenpounsBoOMTENbHOW HOPMATMBHOW 4acOBOW YTEYKM U3  CUCTEMBbI

TennonoTpebneHns onpeaensieTcs no opmyne:

A(} yicue, — a : V

CHC.

P-107, v (11.8)
7
roe Ver 00beM cucTembl TennonoTpebnexms, m3.

P - MOTHOCTb BOAbI (Kr/M3) Npu cpegHen TeMnepartype TenoHoCUTeNs

_ (Z-H.p. + T 2.p.)
Ten™ 5
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

O6bem BHYTPEHHUX cuctem TennonoTpebneHus (Vm- ) OOMKeH ObITb paccuntaH npu
NPOEKTUPOBAHUN CUCTEM UCXOAS U3 yCTaHaenmBaemoro obopyaoBaHus. pu OTCyTCTBUKM B
npoekTe AaHHbIX 06 O06beme BHYTPEHHUX CUCTEM TennonoTpebneHus, a Takke B cryyae,
KOoraa yCTaHOBMEeHHoe ODOOpyaoOBaHWE He COOTBETCTBYET NPOEKTy OO6bEM CUCTEMbI MOXHO

onpeaenuTb Mo creayoLelt 3aBUCUMOCTH:

I/:mm. =£) _ 'VDNTS; (11())

roe g- aue. - pacyYeTHas TennoBas Harpyska cMctembl TennonoTpebnenus, Nkan/u.

V- yOenbHbii 06bem BOAbl, MPUHUMaeMbIi B 3aBMCMMOCTW OT BMOA OCHOBHOMO
TennonoTtpebnsoLwero obopyaosanus, (M3*4)/IMkan.

YaenbHbi 06beM Bogpl (V) Ha 3anosIHEHWE MECTHbBIX CUCTEM ropsaYero

BOAOCHAOXeHUs Mpu OTKPbITOW cucTeMe TennocHabXeHns onpegensietca  us
pacyeTa 6 (M3*4)/['kan cpegHe4YacoBOM pacYETHOWN Harpy3kn ropsiyero BO4OCHaGXEHNS.

Mpn OTCYTCTBMM [OaHHbIX O TWUNEe HarpeBaTenbHbIX NpUBOPOB [onyckaeTcs
NpYHMMaTb OPUEHTUPOBOYHO yAEeNbHbIN 06bEM BOAbl HA HAMOSMIHEHWE MECTHbIX CUCTEM
OoTONMeHnsa 3gaHnin no Bcemy oobemy B pasamepe 30 (M3*4)/'kan cyMMapHOro pac4eTHOro
4acoBOro pacxofa Tensia Ha oTonsieHne N BeHTunauum. («Metognyeckme ykasaHus no
onpefeneHnio pacxogoB TOMAMBa M BOAbl Ha BbIpaboTKy Tenna OTONUTENbHbIMMI
KOTENbHbIMM KOMMYHasnbHbIX TEMMO3HEepreTuyecknx npeanpuatuiny). B cnyyae, korga
AaHHble O Tune HarpeBaTenbHbIX MPUMOOPOB M3BECTHbI, yAeNnbHbiM 06bem BOAbl Ha
HaMoSIHEHME MECTHbIX CUCTEM OTOMNeHus 3gaHum B (M3*4)/lkan MOXHO onpenendatb no

Tabnuue .

Tabnuua 16.8 - YpenbHbIn 06beM BoAbl (M3*4)/[lkan B cuctemax TennonoTpeGreHnss Npu pasnuyHbIX nepenagax

TemMnepaTtyp B 3aBUCMMOCTH OT TUNa Tennon0Tpe6nmou.w|x cucTtem

Mepenap TemnepaTyp BoAbI B cUcTeMe TennonoTpe6neHns,’C
Tun TennonoTpe6nsioLen cucTeMbl
95-70 110-70 130-70 140-70 150-70 180-70

C paguatopamu BeicoTton 500 mm 19,5 17,6 15,1 14,6 13,3 11,1

C paguatopamu Beicoton 1000 mm 31 28,2 24,2 23,2 21,6 18,2

C pebpuctbivm TpyGamm 14,2 12,5 10,8 10,4 9,2 8,0

C KOHBEKTOpammu MMHTYCHBIMM U HaNOSbHOM 56 5 43 41 37 3.2

cucTemon
78405.0M-MNCT.003.001
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C peructpamu 13 rnagkmx Tpyo 37 32 27 26 24 22,6

OTONUTENBHO-BEHTUNALMOHHAS crUCTEMa, 85 75 65 6 55 44
oGopyaoBaHHas kanopudepamu

BenununHa HenpousBoauTenbHbIX HOPMATUBHBLIX 4acoBbiX MoTepb, kan/d4 uM3 cuctem
TennonoTpebneHus onpeaensieTcs no opmyre:

AD, o =C- AU e - (% ~f.)107, (11.10)

L

roe 2'3 . Z.'z - TemMneparypa BoAbl Ha BXo4e U BbIXOoAE N3 CUCTEMbI OTOIMJIEHUA, °C.

16.11 NMopb6op HacocHoro o6opyaoBaHMsa U pexxumbl ero paborbl

Tunbl Hacocoe npuMeHsieMbIX 8 cucmeMmax UeHmpasiu3o08aHHO20
mennocHabxxeHusi KoHconbHble anekmpoHacockbl munoe KM, K, KM-PI1, KMJ1, KMC,
CH

MNepekaunBaemas cpena: Boga NUTbEBAs M NPOMBbILLIIEHHO-XO3AMCTBEHHOIO Ha3Ha4YeHNs!
C cofepXaHnem MexaHudyeckux npumecen He 6onee 0,1% no obbemy, pasmepom He Bonee
0,2 mm, ¢ Temnepatypon ot 0 °C go +105 °C, a Takke Opyrnx XnOKOCTEN, CXOAHbIX C BOLOW
MO NIIOTHOCTU, BA3KOCTU N XMMNYECKOWN aKTUBHOCTMW.

YnnoTHeHWe Bana: oOAWHapHOEe TOpLOBOE YNSIOTHEHME - B Mapke WHOekc "5".
MN30bITouHOE JaBneHne Ha Bxoae B Hacoc Ao 8,0 krc/cm2.

BapuaHTbl ncnonHeHunsa Hacocos: Obpeska a - obecneunBaeT paboTy Hacoca B CpeaHen
yactn nona G-H; 6, B - obecneumBaeT paboTy Hacoca B HwxkHen yactu nons G-H; g -
obecneunBaeT paboTy Hacoca C HaNopPOM BbilLE HOMUHAMNBHOTO.

MpoToYHasa YacTb HACOCOB BbIMOSIHEHA U3 CEPOrO YyryHa.

lpumeyaHue:

1.YcnosHoe o60o3HaqveHue KM50-32-125a/2-5-Y3.

raoe: KM - Hacoc ropu3oHTanbHbIN KOHCOMNbHbLIM MOHOOOYHbIN,

50 - guameTp BXogHOro natpyodka, Mm,

32 - guameTp BbIXOAHOro nNaTpybka, Mm,

125 - HoMMHanNbHbLIN AnameTp paboyero Koneca, M,

a - ycrnoBHoe 0003HayeHue paboyero koreca ¢ obToukon, obecrneuvmsarolien paboTty
arperata B cpegHen 4vactm nons "Q-H", 2 - ycnoBHoe o603HayeHue umcna obopoToB
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an.gsuratens, ndaekc "2" npm n=2900 o6/muH, nHaekc "4" npyn n=1450 o6/muH, 5 - oguHapHoe

TOPLOBOE YNNOTHEHME, Y3 - KIMMaTU4YeCKOoe WCMOSIHEHWE W KaTeropusi pasmeLleHus npu

akcnnyatauum no FOCT 15150-69. I - noXXapHbI BApUaHT C MAKUM HabMBHBIM CasfibHUKOM.
2.YcnosHoe obosHadyeHue KM 160/20-5-Y3.

roe: 160 - nogava, m3/4, 20 - Hanop, M.

KoHconbHbIe asiekmpoHacochl ¢ peaysiupyeMbiM npueodom

OneKkTpoHacoChl  SABMAKOTCA  dHeprocbeperaWwyMm  3a  CYET  aBTOMATUYECKOro
NoAAepXaHua 3adaHHOro Hamopa npu W3MEHEHWM COMPOTMBIIEHUS CeTU WU3MEHEHMEM
4YaCTOTbl BpaLLEHUS.

OnekTpoHacockl usrotosnstoTca Ha OAO "OHA", perynupyembin NpuUBOA NocTaeBnseT U
MoHTUpyeT OO0 "OnekTpo PI1C» r. Mockea.

[nanasoH perynupoBaHnsi 4acToTbl BpaLleHnsa ot 1000 06/MUH. O HOMUHAMbHbIX.

MMooknioyeHne 3NEKTPOHAcCOCOB K  CeTW  9neKTPonuMTaHuMs  OCYLLECTBISeTCA Mo
obwenpuHATEIM ~ cxemMaMm  6e3  MCnonb3oBaHWMA  LOMOMHUTENBHON  KOMMYTaLMOHHOM
annapaTtypbl, He Tpebya [OOMONHUTENbHBbIX MOHTaXHbIX paboT. B  perynupyemom
3MNeKTPonpuBOAE NpeayCMOTpeHa 3fEeKTPOHHasA 3alumTa 3NeKTponpuBoaa no Temneparype u
neperpyske. Npn HeobxoouMOCTU perynupyeMblii 3rEKTPONpuUBO4, NEPEBOOUTCS B PEXUM
0BbIYHOrO (HeperynMpyemoro) anekTpoasuratensa ¢ o6ectoumBaHMEM MOSyNPOBOAHNKOBOIO
Brioka perynsaropa.

lpumeyaHue:

1.YcnoBHoe o603HaveHne KM 50-32-125a-M-PT1.

roe: M - mogepHu3nMpoBaHHbIn, Pl - ¢ perynnpyembiM NpUBOAOM.

Lenmpob6exHbie KOHCOJIbHbIE eepmukKalibHble MOHOO6/104HbIE
anneKmpoHacochbl (e iuHuro) muna KMJ1

MNepekaunBaemasq cpea: Boga NUTbEBAst U MPOMbILLIIEHHO-XO3INCTBEHHOTO Ha3HAYeHWS
C cogepxaHveM mexaHudeckux npumecen He donee 0,1% no ob6vemy n pasmepom He 6onee
0,2 mm ¢ Temnepatypon ot 0 °C go +105 °C, a Tak e gpyrme X1UaKoCcTn, CXoaHble ¢ BOgOW Mo
MAOTHOCTU, BA3KOCTM N XMMUYECKOWN aKTUBHOCTM.

YnnoTHeHWe Bana: TopuoBoe oanHapHoe. [laBneHve Ha Bxoge Ao 8 krc/cm2.

BapuaHTbl ncnonHeHnst Hacocos: Obpeska: a - obecne4vmBaeT paboTy Hacoca B cpeaHen
yactn nons G-H; 6 - obecneunBaeT paboTy Hacoca B HxkHen Yactn nona G-H; MpoTtoyvHas
4YacCTb BbINOSIHEHA U3 CEPOro YyryHa.

Hacoc tmna KMC cocTtouT 13 AByX OAHOCTYNEH4YaTbIX LEHTPOOEXHBLIX HACOCOB BrIOYHOMN

KOHCTpyKUunn, B OAOHOM KoOpnyce, C ruapasnny4eckKuMm pasgerieHmeM  nocpencresom
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NepekrioYaloLLero KnanaHa, 4To no3BonseT Npou3BOAUTbL €ro YCTAHOBKY BMECTO [ABYX
HacocoB Tuna KM, K, KMJ1 - ocHOBHOro 1 pe3epBHOrO (CHWXaeT 3aTpaTbl Ha obopyaoBaHue,
3anopHy0 apmartypy, TpybonpoBoabl U 0bBcnyXuMBaHue). SNeKTpoHacoChl yCTaHaBNMBAKOTCA
Ha TpybonpoBoabl (B NWHWMIO) U Kpendatcs 3a donaHubl Koprnyca. [pegycMoTpeH BapuaHT
MOHTa)Ka 3/1eKTPOHACOCOB Ha creunansHON orope.

* - N1 HACOCOB Ha CrneumanbHOM onope.

lpumeyaHue:

YcrnosHoe obosHavyeHue KMJ1 50-125a/2-5.

0e: KMJT - Hacocbl UeHMpPOobeXHbIe, KOHCO/bHbIE, NUHEUHbIEe, 8epMUKaslbHbIE

MOHOBI0YHbIE C pacriofioxeHuUeM ocel ecacbigarouie20 U HarlopHo20 nampy6bkos 8
JIUHUK U eepmukarnbHOU O0cbito 8paweHuss pomopa, 50 - duamempbl 8XOOHO20 U
8bIXOOH020 nampybkos, MM, 125 - HOMUHasbHbIU Quamemp paboyez2o Kosieca, MM.

LleHTpoGexHble KOHCOMbHblE JIMHENHbIE MOHOOIOYHbIE CABOEHHbIE 3MEKTPOHACOCHI
Tvna KMC

MepekaunBaemasa cpega: Boaa NUTbEBast U MPOMbILLIIEHHO-XO35INCTBEHHOTO HA3HaYeHMS
C coaepxaHveM MexaHuyeckmx npumecen He donee 0,1% no o6bemy n pasamepom He Gonee
0,2mm ¢ TemnepaTtypon ot 0 °C go +105 °C, a TaK e gpyrme XnakocTun, CXoaHble C BOAOW Mo
MIAOTHOCTK, BA3KOCTM N XMMUYECKOWN aKTUBHOCTM.

YnnoTHeHWe Bana: - TopuoBoe oauHapHoe. [JaBneHune Ha Bxoae He bonee 10 krc/cm2.
[MpoToYHas YacTb BbIMOSIHEHA U3 CEPOrO YyryHa.

Hacoc coctout w3 [OByx OOHOCTYNEHYaTbIX LEHTPOOEXHbIX HacocoB 6royHON
KOHCTPYKUMW, B OAHOM Kopryce, C [MOpaBNMYECKMM pasferneHneM  NocpencTBOM
MepeKYaloLLero KnanaHa, 4To Mo3BONseT MNPOU3BOAUTbL €ro YCTAHOBKY BMECTO ABYX
HacocoB Tuna KM mnn K- ocHOBHOro u pesepBHOro (CHWXaeT 3aTpaTtbl Ha 0bopyaoBaHue,
3anopHyo apmaTypy, TpybonpoBoabl 1 0BCnyXnBaHue).

MpumeyaHve:

1.YcnoBHoe o6o3HaveHne KMC 80-200a(6)/2-3-Y2

roe: KM - Hacocbl LEHTPOBEXHbIE, KOHCOMbHbIE, JIMHENHbIE, C PACMNONIOXEHNEM OCEN
BCaCbIBAOLLEr0 1 HANOPHOro NaTpyokoB B NMHMIO; C - COBOEHHbIE;

80 - aMameTpbl BXOQHOMO M BbIXOOHOro natpybkos, MM; 200 - HOMUHaNbHbLIA AUamMeTp
pabo4ero koneca, Mm;

a(b) - ycnosHoe 0603HaveHne paboyero koneca ¢ 06Todkon, obecneunBatoLLien paboTy
arperata B cpegHen n HuwkHen Yyactu nons "G-H";

2 - ycnoBHoeobo3Ha4eHme 4YacToTbl BpaleHus (2900 06/MuH);
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3 - HACOCYKOMIMIIEKTOBAH ManowyMHbIM ABUraTeneM U BCTPOEHHbIM  YCTPOMCTBOM
3alUmMTbl NO TEeMNepaType;

Y2 - knumaTnyeckoe UcnosiHeHne un kateropma pasmerteHms no FOCT 15150-69.

AnekmpoHacocbl muna «/»

OnekTpoHacocbl Tuna «[» - UeHTpobexHble C nonycnupanbHbiM  NOABOAOM
[ABYCTOPOHHEro BXoAa - NpeaHa3HayeHbl Ans nepekavumBaHnsa BOAbI U XXNUOKOCTEN, UMEOLLNX
CX0OHble C BOAOW CBOMCTBA MO MIIOTHOCTW, BSIBKOCTU U XMMMUYECKOW aKTMBHOCTW,
Temnepatypon ao 358 K (85 °C) ¢ cogepxaHneM TBepAbIX BKIOYEHWIN, HE NPEBbILLAIOLLMX MO
macce 0,05% wn pasmepy He 6onee 0,2 MM, MUKpPOTBEpPAOCTblO He Bonee 6,5 Ma (650
Krc/MM2). YNnoTHeHWe Bara arekTpoHacoca - MArkum carbHUK.

AnekmpoHacockl muna «JIM»

OnektpoHacochl TMna «JIM» - LeHTPobEXHbIE, KOHCOSNbHbIE, NMMHENHBIE, MOHOBSIOYHbIE
npegHasHayeHbl AOns  nepekadvMBaHUA 4YUCTOW  BOAbl  MPOU3BOACTBEHHO-TEXHUYECKOrO
HasHa4eHus (Kpome Mopckon) ¢ pH+9 B cTauMoHapHLIX YCNoBUAX TemnepaTypon oT 273 40
358 K (o1 0 oo 85 °C) n apyrux >XnakocTtemn, CXoOHbIX C YACTOWN BOAOW MO NIMOTHOCTU, BA3KOCTU
N XMMUYECKOW aKTUBHOCTU, cofepXalumnx TBepaple BKNYeHus B Konmndectse He 6onee 0,1%
no o6bemy 1 pasmepom vactu He 6onee 0,2 Mm.

Hacocbl muna 14, 24

LleHTpobexHble Hacocbl Tuna 10, 2[1 — AOBYCTOPOHHEro BXOA4a rOPU3OHTarbHble
OOHOCTYyNeHYyaTble npegHasHayeHbl AnS nepekadvMBaHus BOAbl U KWUOKOCTEW, UMEHOLLUX
CXOAHble C BOAOW CBOWMCTBA MO BA3KOCTU, XMMUYECKOM aKTUBHOCTU, TeMnepaTypoun o 358 K
(85 °C).

Hacocel TMna 1UHCr — ropu3oHTanbHble MHOrOCTyneHYaTtble, CEKLMOHHbIe
npegHasHayeHbl Ans nepekauvBaHusa NUTaTeNbHOM BOAblI ANS KOTMOB TemnepaTypov He
6onee 378 K (105 °C).

lNumamenbHble Hacocbkl Hacoc muna 13

Hacoc 3 npegHasHadeH Ans nuTaHWst BOAOM CTAUMOHAPHbLIX MapOBbIX KOTIOB
TeNnoBbIX ANEKTPOCTaHUMN, paboTarowmx Ha opraHmdeckom Tonnmee (13 90-180 un M3 90-
110 - gna nogayv nUTaTenbHOW BOAbl B NaporeHepaTopHble YCTaHOBKW, C TeMrnepaTypour 00
165 °C, ¢ MakcMMarnbHbIM pa3Mmepom Teepabix YacTtuy 0,1 MM, MakcmarnbHas KOHLEHTpaums
TBEpAbIX YacTuy - 5 mr/n). Hacoc LeHTpOGEXHbIN, rOpU3OHTasbHbIN, MHOTOCTYNEHYaTbIA, C
OOHOCTOPOHHUM PaCMOSIOXKEHNEM KOSNEC, OAHOKOPMYCHbIA UK OBYXKOPMYCHbIA C CEKLNOHHBIM
BHYTPEHHMM KOPMyCOM, C MPMBOOOM OT anektpogsuratens. Onopbl poTopa - MOALWMMHUKA

CKONbXEHUS1 C KONMbLEBOW UMK I'IpI/IHy,D,I/ITeJ'IbHOIZ cmaskon. KoHueBble YMJ1OTHEHUA
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CasilbHUKOBOIO MM TOPLOBOro Tuna. MNpoToyHas YyacTb BbINOMHEHA U3 HEPXXaBeoLEeNn XpOMUC-
TOW CTanw.

Hacocbl ¢ HomuHanbHbiMKM nogadammn 380 1 580 M3/4 MoryT akcnnyaTtMpoBaTbCs C
rmagpomydton n 6e3 Hee; 600 M3/4 - Tonbko ¢ rmapomydpTon; 710 m3/4 - 6e3 rmgpomydThl;
780 M3/M - MOIYT  KOMMSEKTOBATbCA  CMHXPOHHbIM  YaCTOTHO  perynmpyembim

aneKkTpogsuratesiemM.

Hacoc UHC

Hacoc ULHC npegHasHayeH aOnd nuTaHMss BOAOW MapoBbIX KOTMIOB — Marom
nNpon3BoAMNTENBHOCTU. Mcnonb3yeTca B BOAONOArOTOBUTENbHOM 06OpyAoBaHWM, ONS
nepexkaynBaHus Bogbl B CUCTEMAX TEMMO- U BOAOCHaOXEHUS.

Hacoc LEHTPOBEXHbIN, BEpPTUKAIbHbIN, CEKLIMOHHBIWN, MHOrOCTYrNeH4aTbIN,
YKOMMNEKTOBaH TOPLIOBbIM YNIIOTHEHMEM Bana, C NPUBOAOM OT 3fieKTpoaBuraTens.

Hacocel UHCr, LUIHCrM

Hacocbl UHCr, LUHCrM npeaHasHayeHbl 4ns nepekaunBaHns Bogpl B CUCTEMAX TENSIO- U
BOAOCHaOXEHNSA MPOMBILLNIEHHBIX M KOMMYHarnbHbIX OOBLEKTOB (B TOM 4Mcne And nogayu
nMTaTenbHOM BOAbI K KOTIlamM CpeaHen NpomM3BOaUTENbHOCTH).

Hacoc UeHTpOGEeXHbIA, TFOPU3OHTaNbHbLIN, MHOFOCTYMNEHYaTbl, OOHOKOPMYCHBIN,
CEKLUMOHHbIN, C NPUBOLAOM OT 3MieKTpoaBuraTens.

Cemeebie HacocCbl

Hacoc C3

Hacoc CO npegHasHayeH Ans nepekaydmBaHusi BOObl B TEMOBbIX CETAX C
MakcumansHon Temnepartypon go 180°C.

Hacoc ueHTpPOGEXHbIA, FOPU3OHTanbHbIA, CAMPanbHOrO Tuna, C paboynm Konecom
ABYXCTOPOHHErO BXOAa, OQHOCTYyNeH4yaTbIn (C3800-100-11,C3800-100-11 -
ABYXCTYMNeH4aTble), C NPMBOAOM OT 3feKTpoaBuraTens.

Hacocbl ueHmpob6exHbie «LjHo», «LjHe»

Hacocbl ueHTpobexHble «LIHo» n «LHr» npegHasHaveHbl ons nepekayvMBaHusi BOAbI
WNN OpYrmx HeWTparbHbIX >KWOKOCTEW CXOAHbIX C BOAOW MO BSA3KOCTM W MMOTHOCTU, B
SHEepPreTUYecKMx yCTaHOBKaX, B MPOMbILLIIEHHOM BOOOCHabXeHuM ¢ TemnepaTypon oT 4 0o
165 °C, ¢ makcumanbeHbIM pa3mepoM TBepabix Yactuy, 0,1 MM, cogepxaHue TBepablX YacTuLy

no macce He bornee — 0,02 %.
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Hacocbl MHOroctyneHyatble, ropu3oHTanbHble. [1poToyHas 4acTb BbINOMHEHa U3
HepXxaBetoLLier XpoMucTon ctanu. KoHueBble YNnoTHEHWST TOPLIOBOro Tuna.

Hacoc yupkynsayuoHHbIl «HKY».

Hacoc umpkynaumoHHein « HKY» npegHasHaveH onsa ocywecTBNeHNs LMPKyNsauum Boabl
Mo 3aMKHYTOMY KOHTYPY B MapoBbIX KOTNax-yTunmsaTtopax ¢ tTemnepatypou ot 5 °C go 260 °C,
C MakcumarnbHbIM pasMepoMm TBepAabix Yactul, 0,15 MM, 06beMHas KOHLEHTpaUmst KOTOPbIX He
npesbiwaeT 0,1 %. Hacoc ueHTpoBeXHbIN, rOpU3OHTarnNbHbIN, OAHOCTYNEeHYaThIn. [poToYHas
4YacCTb BbIMOSIHEHA M3 HepXXaBetoLen XpoMUCTOM cTann. KoHueBble YMrOTHEHWS TOPLIOBOIO

TMna.

AnekmpoHacockl muna «KIMb» u «HKY»

onektpoHacocbl Tuna «KIMB» - uUeHTpoBeXHble, rOPU3OHTasNbHbIE, KOHCOSbHbIE,
O[HOCTYMNeHYaTble - NpeaHa3Ha4YeHbl AN nepekaynBaHns NeperpeTon BoAabl C BOLOPOAHBIM
nokasatenem pH 8-9, c cogepxaHnem mexaHn4eckmx npumecen He donee 0,1% no macce n c
pa3mepoM TBepaplx Yactuy He Gonee 0,1 MM. YNnoTHEHWe Bana anekTpoHacoca - MSrKuin
canbHUK. Matepuan getanemn nNpoTo4HON YacTu - CTallb U CePbIn YyTryH.

onektpoHacocbl Tuna «HKY» - uUeHTpobexHble, ropu3oHTanbHble, KOHCOSbHbIE,
OOHOCTYyneH4yaTble - npegHa3HayeHbl Ans obecrnevyeHnss NPUHYAUTENBHOW  LIMPKYNSaumm
KOHOEHcaTa B 3MEEBUKOBbLIX KOTHax-yTunusatopax. YMNrOTHEeHWe Bara afekTpoHacoca -
TOPLIOBOW N MATKMIA canbHUK. MaTtepuan getanemn npoTo4HOM YacTu - CepbIn YyryH, CTarnb.

Lenmpo6exHbie HacoChl U UX XapakmepucmuKu

XapakTepucTuky Hacoca C [AO0CTaTOMHOW CTEneHbld TOYHOCTM MOXHO BbIpasuTb

YpaBHEHNEM:
H-H,~G"'S,=H,~h,- (2D

oTKyaa

HQS_H _ h¢
S Ss

(7.=.

3IeCh H - BEICOTA ITOTBEMA BOIEI HACOCOM B M IIPH 3aTaHHOH €ro IPOH3BOINTEIEHOCTH ( fn
M3/

¥ .
lS b° (UKTHBHOE CONPOTHBIEHHE Hacoca, (w/M?)>-M;

H i q]IIKIHBHBH MakCHMAaIbHAA BEICOTA IIOJBCMA BOIBI B M. 418
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

¥ b

G, Gs

Pabouaa obnacTb
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PucyHok 16.1 — XapaktepucTuka Hacoca

MapameTpbl ypaBHeHMA (12.1) MOXHO HaWTU MO ABYM TOYKaAM XapaKTEepPUCTUKM Hacoca,
nexawmmMm nNpMMEpPHO B KOHLE NepBOM U TpeTben YeTBepTn paboder obnactn npuMeHeHus

Hacoca. Ha P1cyHOK2 ToYku

koopavHatamu [ 1 (7= He- (54

o H.oHs (12.3);
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npn napanfiesisHoMm WM  nocrneagosartesibHOM

CoBMecTHas pa60Ta HacoCcoB

NOAKIMHOYEHUM
PUKTMBHBIM MakcManbHbIi Hanop H ¢ n duktueHoe conpotmenenune S ¢ [Onsa rpynnbi

COBMECTHO pa60Tarou.|,|/|x HaCOCOB MOXET ObITb onpeneneHo cnegyrwmm O6p330M:
ans rpynnbl N napannesibHo pa60Ta+ou.u/|x HaCcoCOB C OANHaKOBbIMU XapaKTepUCTUKaMI:

G,=n G (12.5)
Hnﬁ.{‘p. = HQ‘)] # (126)

(-"' - Npon3BoanTESIbHOCTb OAHOro Hacoca rnpun 3agaHHOM Harope, n/c;

Hoi (PVKTMBHBIN HaMop Yy KaXxaoro Hacoca, M.

Torpa
: S" (12.7)

H@_:H.ﬁ]_nz ‘(_;EH.'L_ dop’

Siw="3 [:{“_[_{5“ — zbfl, (12.8)
n .('T 6_1_}1“ .(I;u.L 1

B cnyyae, korga xapakTepucTyKM ABYX NapannenbHo paboTatoLmMx HacoCOB pasnnyHbI:

H.-H. o
A S —— 12.9)
" A(GutGa) (GutG) |

H s

(751 (752 ‘nogava BoAbl NEPBLIM M BTOPbIM HAacocamu npu

(ror- (J
' " nogava BoAbl NEPBbLIM 1 BTOPLIM HACOCAMU MPU

AHanorMyHbIM CrocobomM MOXHO onpeaenuTb H ¢z S ##° nna Gonbllero 4ucna

napannesibHO pa60Tarou.w|x HaCOCOB C pa3HbIMU XapaKTepUCTUKaMN.

[ns reynnel M3 N nocrnenoBatesibHO pa60Tarou_|,|/|x HacocoB C OAMHAKOBbIMU

XapaKTepuctmkamm mnx odwmn Hanop:

H,=H+H.~+H.=n H. (12,11

Ioe A’ff'l - jrf o = HEIIOP, pﬂ!-EI'IEE.EZ'.IE-]ﬁ EASIRIM HACOCOM IIPH 3aTaHHOM packxons, M.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

‘51-,‘*.;.. =i’ AS:J_.' : i12.13)

H_-F_H-#.-_u_(.;. "M -.Sl‘r_,u-_.” 1H,;_|.('.l'1' '_Slr”..)—ﬁi Hq‘ (12.14)

ans OByX HacocoB pa6OTaI-OLIJ,VIX nocriegosaTtesibHO UX (bI/IKTI/IBHOG conpoTuseneHne

onpenenseTca creayoLLM o6pasoMm:

¢ \H\H")(H'\H")
o GG |

(1213

.

f # .
H.-H".. Harnop, pas3BMBaeMbIi KaxabiM M3 HACOCOB MpW nojaye pacxona Gy

H'-H" (7,

- Hanop, pa3BMBaeMbIil KaXabIM U3 HACOCOB MpW NnoJade pacxona

Ho,=H' .+ H"=(H' = H")* G S, =
~(H".+H")+G*.S,,. (210

AHanNoM4HLIM cnocoboM MOoXHO onpeaenuts 1, , = S,., Ons Gonbliero uucra
nocnegoBaTenbHO paboTatoLLMX HACOCOB C Pa3HbIMU XapaKTePUCTUKaMMU.

KM HacocHoro arperata MoxeT ObiTb ONpeaeneHo crieqyowmm obpasom:

—f
3 :@ (12.17)
102- A/

roe G - nogada Hacoca;

H - Hanop, pa3BuBaeMbIi HACOCOM;

N- MOLLHOCTb HAacOCHOro arperara.

Yuncno ogHoBpeMEHHO paboTaroLLMX HACOCOB Ha KOTENbHOW M3MEHSIETCS B 3aBUCUMOCTU
OT pexuma paboTbl cuctembl TennocHabxeHns. O6wmn KINQ HacoCHbIX YCTaHOBOK 3aBUCUT OT
yucna oOfHOBpPEMEHHO paboTalolmx arperatoB M MO3TOMY AOSMKEH Onpenensatbcs

NPUMEHUTESIbHO K pacCMaTpmnBaeMomMy pexnmy KOTESTbHOWN.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

KMO coBmecTHO paboTalowmx arperatoB BbIYUCAAKT Mo  dopMmynam: rpu

napannenbHou pabome azpezamos

GI+G'3+l”+Gn

TG.G. G e
7 2
1 + ERNT Jn
3 1 3 2 3 n
naparnnesnsbHoll pabome azpe2amos
+ H 4+t _ N
H, H. H,
3 3 3
] _ _ 1 2 i
I ! o4 T
rpe (% Gt rnoJaya CoOOTBETCTBEHHO NEPBOrO, BTOPOrO M M -r0 HACOCa;
+ [+t y
Hri+H, Hanop, pa3BMBaeMbI COOTBETCTBEHHO NepBbIM, BTOPLIM 1 N-M
HacoCoM;
71T KM, cooTBETCTBEHHO NEPBOro, BTOPOTO M N-FO HACOCHOTO arperara.

16.12 XapakTepucTUKM 3aABMXKEK U perynupyroumx yCTpomcrs

3aBMCMMOCTb k03(hbdMUMEHTaA CONPOTUBIEHUS OT OTHOCUTENBbHOMO 4ucna 06opoToB

N
= S
MaxoBMKa 3aBUXeK ... npuBeaeHa B Tabnuue (13) .

30ecb Nmax MakCUMarnbHoOe 4Yncro 060poTOB MaxoBuKa;
Nj - Yncno obopoToB, Ha KOTOPOE HYXHO OTKPbITb 3aABWXKKY, 4TOoObl obecneynTb
3agaHHoe conpoTtueneHne. KoadpduumeHT CcOonpoTUBMEHUS OTHECEH K CKOPOCTU B

ycnosHoM npoxoae DN 3agBukek.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

OT1H OCHTCIBHOC THCTO

Q0OpPOTOE - 17, 0.1 |0.15]0.20](025/0.30]0.35]0.40]0.45|0.50]0.55
e

Kosduprnuent
CONpPOTHBICHHA é’ 1300.0(433.7| 80.2 [ 23.8 |17.9|13.1] 9.4 |6.55|4.45] 3.0

OTHOCHTENREHOS THCTIO

0dopoTos N 0.60 | 0.60 | 0,65 0.70|0.75|0.80[085]10.9] 1.0 ] 1.1
Pz

Kosduprmuent

CONPOTHBICHHA { 3.05| 205] 1.5 | 1.25] 1.1 | 1.0 | 0.8 |0.35]0.35(0.35

[aHHble npuBedeHbl NO  pe3ynbTataM  3KCNEepUMEHTANbHOrO  onpeaeneHus
K03(hpULUMEHTOB CONPOTUBNEHUS 3aaBMKeK, BbINOMNHEHHbIX 3AO «HIMN® «LUIKBA» (3akpbiToe
aKuMoHepHoe obLuecTBO «Hay4Ho-npousBoacTBEHHAst dupma «LleHTpanbHoe
KOHCTPYKTOPCKOE Bt0po apMaTypOCTPOEHUNAY) .

KoadpdpmuneHTbl MEeCTHOro COMpPOTUBAEHUSA LLIAPOBOro 3aTtBopa W  KOH(Y30pHO-
andpdysopHoro nepexoga (yron koHdgysopa 40°, yron audpdysopa 7°) OTHECEHHbIE K

CKOPOCTM NOTOKa B TpybonpoBoae AvameTpom dp, .
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Bun sanopHOro yveTpoHcTBa . :
A0l e : Vronmosopota (2

0 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80

Knamasm ¢ ABycTopoHHEAM
VIIOTHEHHEM H cepHIecKHi

/ - ') AQ A
KIAMAH, 33 3TBOPOM ﬂ:l 0 - 0 | 0.9 (485 7.3 |22.3|49.4]| 100 |1000

TPYOOIPOBOI IPH d

Knamax ¢ OIHOCTOPOHHHM
VILTOTHCHHEM, 34 3aTEOPOM HET

Tpyomposoaa da_y, - 0 | 2.4 [555] 8.7 |26.9|494|88.4]438

d

Knoaman ¢ OTHOCTOPOHHHM

VILIOTHEHHEM. 33 3aTBOPOM _
d - 0.4 1 52 ] 8.7 |38
m

FZLO

Knanas ¢ IJBycTopoHHEEM

[ B
-1
_'-]
o

TpyOONpoBO IPH 438 |1000

VIIOTHEHHEM H clpepHIeCKHil
KIaIaH, 3a 3aTBOPOM HET - |0.64] 3.8 [6.95|18.5]46.6|77.6| 325 | 691

TPYOONIpOBOIa NIPH m_10

d

VenoBuA Te e IPH d
m _17
a L25 loze| 17| 59| 10 | 714|776 325 | 719 1000

VenoBuA TE e IpH d
—==15 084

L
R =]

10 |44.577.6 | 241 | 550 [1000]1500

3ameopbi NnoeopomHbIe Ouckoeble

3aTBOpPbI MOBOPOTHbIE AMCKOBbLIE (3aTBOPbI) NpeaHa3Ha4YeHbl 4518 YCTaHOBKU B Ka4ecTBe
3anopHON W perynupyrolen apMmatypbl Ha TpybonpoBogax XONOOHOW M ropsiien BOApbl.
TexHn4Yeckne xapakTepucTuku

MakcumanbHoe paboyee gasnenune 1,6 Mla (16 krc/cmM2), makcumarnbHasi Temnepartypa
Boabl A0 1300C, NonHbIN CpeaHuin CPoK Cry»0bl HE MeHee 5 neT.

Pezaynupyrowue KnanaHbl

B cuctemax TennocHabxeHns Ha TENSOBLIX CETAX YacTo YCTaHaBNMBalOTCA crneayoLme
perynupyrowime ycTponcTBa, - perynsatopbl pacxoda, [aBneHus, nepenaga AaBrieHud, Ha
MCTOYHMKAX W HACOCHbIX MOACTaHUMAX - Perynsatopbl JaBfneHus, rnepenaga OaBneHuwn, Ha
aboHEHTCKUX TennonoTpebnsawmx yCcTaHOBKaxX - PeErynatopbl TemnepaTtypbl, pacxona,

NaBneHus, nepenaaa AaBneHuil.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

ConpoTtuBneHune perynupyoLmx KranaHoB N3MeHAeTCa OT BeCKOHEYHOCTU MPK NOSTHOM

3aKpbITUW KranaHa u OTCYTCTBUM MPOTEYeK Yyepe3 Hero A0 onpeneneHHoro MMHUMarbHOro
min
3Ha4veHuns S P NPV MNOSTHOCTBIO OTKPLITOM KrlanaHe.

Hanbonblwee pacnpocTpaHeHWe nonyuvnu perynatopbl, paboTawowme 6e3
MCMNONb30BaHUS MOCTOPOHHEN dHeprmn. B aTux perynatopax Ans nepemMeLleHuns
perynupyroLLero opraHa UCrnonb3yeTCa 3Heprus perynmpyeMon wnu perynupyroemn
cpenbl .Perynupyemon cpefon HasbiBaeTcs cpeda, MOCTOSHCTBO NapamMeTpoB KOTOPOW
nogaepxusaet perynatop. Perynupyowas cpega - cpeda, C MNOMOLLBO  KOTOPOW
nogaepXxuBaeTcss MNOCTOSIHCTBO MapameTpoB perynupyemMon cpefbl. Perynupyrowme
KnanaHbl XapakTepusytTcsl YCITOBHOM MPOMYCKHOM cnocobHocTLio Kv , NpeactaBngatoLen
cobon pacxoa Bogbl NnoTHocTbL 1000 Kr/M3 Yepes NOMHOCTBLIO OTKPLITLIN PErYNNPYIOLLINIA
opraH npu nepenage aasneHus Ha Hem 0.1 Mna (1kr/cm2). MaccoBbi pacxoq Bogbl G

Kr/4, Yepes perynvpyoLlyto apmaTypy onpeaensietcs no opmyne:

hl - | 2
(s :lOI-KVN.AP 0 (13.1)
AP - NoTeps gaeneHunsa B knanave, Mna, Ma, {H/m2 = [(kr-m)/c2]-1/m2}. B cuctemax

TenrnocHabXeHns Npu aHanuse rmapaBMYECKMX PEXMMOB paboTbl HAapsay C AaBNEeHUEM
NPUMEHSIIOT 1 APYryo eanHULY U3MEPEHUs rtmapaBnnyYeckoro noteHumana - Harnop. Hanop

H, m, n naBneHune P cBA3aHbl criegyoLen 3aBUCUMOCTbIO:

P
P8
P - MNOTHOCTb Cpeapl, wl’ =H p-g. (133

0=9.8 - yckopeHune cBoBOAHOro NageHust.

, (132)

H

O6bemHbIn pacxog, M3/4

. AP
o=101-K - |8 (134
| p

Mo M3BECTHOMY 3HA4YEHUIO Kv MOXeT ObITb onpepesnieHo MMHMMaribHoe conpoTuBiieHne

perynupyoLlero knanaHa, M-42/m6, (M-42/12).

min lO
S™M="C 0 (139)

Y1 oruseomin o1 ouun01
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032

FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

ans LUMPOKO pacripoCTpaHeHHbIX B CUCTEMax TennocHabXxeHus perynmpyrowmnx

knanaHoB Tuna PK-1 3HadeHua K,, MoxeT ObiTb NpuBAMXKEHHO onpedeneHo no

amMnmnpuyeckon oopmyne:

d‘_ 2

K150 (150)

raoe dy - aMameTp YyCroBHOro Npoxoda KranaHa, MMm.
ConpoTtumeneHne aTux KrnanaHos, MY42/M6.
ymin 105

LSp _d\l

(13.7)

78405.0M-1CT.003.001
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

17 PACHETHbIE CXEMbI NTPUCOEAMHEHMUA ABOHEHTCKUX BBOA4OB
(CUCTEM OTOIMNEHUA, BEHTUINALUU U TOPAYEIo BOOOCHAB-
XXEHMSA) K TENMJIOBOU CETU

YcnoBHble 0603HaYeHUs, NPUHATBIE MPY M306paXKeHUN CXeM TeNnoBbIX MYHKTOB:

1.'BC - cuctema ropsiyero BogOCHaGXeHus;

2. CB - cuctema BeHTUNALNMK;

3.CO - cuctema oToNNEHUS;

4.PP - perynatop pacxona;

5.PT - perynsatop Temnepatypsl;

6.TCO - TennoobmeHHbIN annapaT Ha CUCTEMY OTOMSEHUS;

7.MCT - noporpesBaTesnb - TENNIOOOMEHHbIN annapaT NepBon (HWKHEN) CTYNEeHN Ha
CUCTEMY ropsiyero BogocHabXeHus;

8.M2CT - nogorpeBaTenb - TeNNOOOMeHHbIM annapaTt BTOPON (BEPXHEN) CTyNeHu Ha
CUCTEMY ropsidero BOOOCHabXeHus;

9.CH - cmecuTenbHbIN Hacoc;

10.44HCO - uMpKynaunoHHbIA HacoC CUCTEMbI OTOMNSIEHWS;

11.4HCIB - unmpkynsilMOHHbIN HACOC CUCTEMbI FOPSYero BOAOCHa0XeHNS;

12.3 - aneBaTop;

13.MTT1 - MECTHbIN TENOBOW MYHKT.

Cxema Ne 1
O606LwWeHHbIN noTpebutens ¢ OTKpbITbIM Bogopasbopom Ha BC n HesaBUCUMMBbIM

npucoeanHeHnem CO.

'ec
&
B o
r, UEN I CO
=l
T, UBO
—a—{i[H
= Tump
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Cxema Ne 2
MecCTHbIV TENNOBOW MYHKT C OTKPbITbIM Bogopaszbopom Ha MBC 1 aneBaTopHbIM Npu-

coeanHenmem CO.

1 I, rE';C
B
- CSHI— PT Co
5 £ [T1IEIT 3
Z;l .'rl,”‘. -~ T3
Ll 15
T2 po I
- 1 [0
gl B
O ™ Tume

Cxema Ne 3

MecTHbI TENNOBON NYHKT C OTKPbITbIM Bogopa3zbopom Ha MBC 1 He3aBUCMMbIM Npu-

B
Th

T

coeanHenmem CO.

¥ra [BC

[ 2

OILLI Tuwr

Cxema Ne 4
MecTHbIA TENNOBOWM MYHKT C OTKpbITbIM Bogopasbopom Ha MBC u HenocpeacTBeH-

HbIM npucoeguHeHnem CO.

trB_ I"E'I.C
B
K PT
1B '
r (5 1IIRIT U
k aw
LM b
T: 1RO “_LE
[ Al
——{i[H 1 UfeT?ﬁ
oL ™= tuup
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Cxema Ne 5
MecTHbIN TENNOBOW NYHKT C OTKPbITbIM Bogopasbopom Ha BC n HacocHbIM npuco-

eanHeHuem CO.

‘trs= FE';C
B
IH  pT )
1B g
o {_5 MBI o, 2
M M
7, LBO T )
g) il 1 tuur

Cxema Ne 6
O606LWeHHbIN noTpebuTenb ¢ OTKPbLITEIM Bogopa3dopom Ha MBC u aneBaTopHbIM

npucoeanHeHnem CO.

tre IBC
Gl ] co|
LIIETT 1B "
T QT) IR
7, LEO I
. i
oI =~ Tuwe

Cxema Ne 7
MeCTHbIM TENNOBOW NYHKT C ABYXCTYMNeH4YaTbiM NocrneaoBaTenbHbIM NOAKNIOYEHNEM

noporpesatenen 'BC n anesaTopHbiM npucoegnHeHnem CO.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

tre 5 I"E»;C
B 20T
—_— lell— co
T1 '\?J Lu}?'},ljﬁ PTE. ;}pp < T3
L -.\-_l‘-j 1 o |
T 1IBO ]
: il .
el Pl swo——
¥ meT

Cxema Ne 8

MecCTHbIV TENNOBOW NYHKT C ABYXCTYNeH4YaTbiM NnocrneaoBaTernbHbIM NOAKNIOYEHUEM
nogorpesatenen BC n HesaBucumbiM npucoegmHeHnem CO.

tn, e
(Y]
LTI
w—{] 11
T IO 12 q
bl {:} - @ i

Cxema Ne 9

O606LWeHHbIN NoTpebutens ¢ ABYXCTYNEHYaATbIM NocnefoBaTesbHbIM NOLKITHOYEHN-

em nogorpesatenen N'BC n HacocHbiM npucoeanHeHnem CO n CB.

tre . I'BC

!H

co

Cxema Ne 10

O600LLEHHbIN I'IOTpe6I/1TeJ'Ib C ABYXCTyneH4YaTbiM nocrsiegoBaTesibHbIM NOAOKIMIOYEHN-

em nogorpesartenen 'BC n HesaBucumbiM npncoegmHeHnem CO n CB.
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

IBC
. 5
B co
Ti
. 11 o
Ta M o TL@
= {3} & ‘TT?'
KBy L il )
Cxema Ne 11

MecTHbIN TennoBou MNYHKT C ABYXCTyneH4YaTbiM nocrnegoBaTtesibHbIM MOAKITHYEHNEM

nogorpesatenen N(BC n HacocHbIM npucoeanHeHnem CO.

tre TBC

[ 2}

“E trp

ITILET

Cxema Ne 12
O6006LeHHbIN NoTpebuTens ¢ ABYXCTyNneH4YaTbiM nocrefoBaTeNlbHbIM NOAKMIOYEHN-

em nogorpesatenen 'BC n anesaTopHbIM npucoeamHeHnem CO.

Cxema Ne 13
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

MecTHbIn TennoBoun MNYHKT C ABYXCTyneH4yaTbiM CMeELlaHHbIM MOAKITKYEeHnemM nono-

rpesaTternen BC n aneBatopHbiM npucoeauHeHnem CO.

tre

Ty ILIBO i
- &5 I 4 |
Bt et ~
Cxema Ne 14

MecTHbIM Tennosoun MNYHKT C ABYXCTyneH4YyaTbiM CMEellaHHbIM MOAKITKYeHneM nono-

rpesatenen BC n He3aBucumMbiM npucoegnHeHmem CO.

TBC
” T
B
Co
e [lIF
T == PT Llﬂﬁfij X
- TN, 1
T, — mwo | [t
- {<} - @ -
XB Gy L »4)

Cxema Ne 15
O606LWWeHHbIN NoTpebuTenb ¢ ABYXCTYNeHYaTbiM CMELUaHHbIM MNOAKMIOYEHNneM noao-

rpesaTtenen BC n HacocHbIM npucoegnHeHmem CO n CB.

ire FB;C
M2CT |||-E' oo
DL er &iﬁeﬁ_l &
Ty M LI ¢
- f % - |+ -—-
i T i
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OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIIOCHABXEHMWSA FOPOIA MEPECIIABIIS - 3ANIECCKOIO APOCITABCKOWN OBMACTY HA NEPUO[ A0 2032
FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1
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O606LLeHHbIN NOTpebUTensb ¢ ABYXCTYNEHYaTbIM CMELLaHHbIM NOAKNIOYEHUEM NOLO-

rpesatenen NBC n He3zaBucumbiM npucoegmHeHmem CO n CB.
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MeCTHbIA TENNIOBOW MYHKT C ABYXCTYMNEH4YaTbiM CMELLUaHHbIM NOAKMIOYEHMEM MOAO-

rpesatenen NBC n HacocHbIM npucoegnHeHmem CO.
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O606LWWeHHbIN NOTPebUTENL C ABYXCTYNEHYaTbIM CMELUAHHbIM MNOAKNIOYEHNEM NOLO0-
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MecTHbIM TENNOBOW NYHKT C NapanfenbHbiM nogkritoveHmem nogorpesatenien NBC u
anesaTopHbIM NpucoegnHeHnem CO.
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MecCTHbIV TENNOBOM NYHKT C NapannenbHbiM nogknodeHnem nogorpesartenen MBC n
He3aBUCMMbIM npucoegmHeHmnem CO.
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O600LLEeHHbIM NOTpebnTenb ¢ NapannenbHbiM NogkntodYeHnem nogorpesatenen [BC
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O600LLEeHHbIN NOoTpebuTenb ¢ NapannenbHbiM NogkntovYeHnem nogorpesatenen [BC

N He3aBucMbIM npucoegmHeHnem CO n CB.
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MecTHbIM TEenNoBOW NYHKT C napanfenbHbiM nogkntodeHmem nogorpesatensa NBC um

HacocHbIM npucoegmHeHnem CO.
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O606LeHHbIN NoTpebuTens ¢ NnapannenbHbIM NoakntyeHmem nogorpesartensa BC

N 3aBMCUMbIM NpucoeamHeHnem CO.
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MecCTHbIV TEnnOBOW NYHKT C BEHTUNSALUMOHHOMW Harpy3Koun.
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Cxema Ne 26
MeCTHbIV TENMOBOW NYHKT C OTKPbITbIM BOAOPA300POM U LIMPKYNSLUMOHHOW NINHUEN.
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MecTHbIN TennoBown NyHKT ¢ nogorpesatensmu BC.
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MecCTHbIM Tennosoun NYHKT C napannesribHbiM NOoAKIK4YeHne nogorpeBaterns MBC u

HenocpeacTBeHHbIM npucoegnHeHnem CO.
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18 PACHETHbIE CXEMbI MPUCOEAVHEHMA LLEHTPAJIbHbIX TEMMO-
BbIX MYHKTOB K TEMJIOBOU CETU

YcnoBHble 0603HaYeHMs, NPUHATLIE MNMPpUn |/|306pa>|<eH|/||/| CXeM TeMnsoBbIX MYHKTOB!:

1.M'BC - cuctema ropsiyero Bo4OCHabXeHNS;

2.CB - cucrema BeEHTUNALMUMK;

3.CO - cucrema oTonsneHus;

4.PP - perynstop pacxoaa;

5.PT - perynatop TemnepaTtypbl;

6.TCO - TennoobmeHHbIN annapaT Ha CUCTEMY OTOMSNEHUS;

7.MCT - noporpesaTesnb - TeNnooOMeHHbIN annapaTt NepBon (HWXHEN) CTyNneHn Ha
CUCTEMY ropsidero BOOOCHabXeHus;

8.M2CT - nogorpeBaTenb - TENNO0OMEHHbIV annapaTt BTOPOKN (BEPXHEN) CTyNeHU Ha
CUCTEMY ropsiyero BOOOCHabXeHMs;

9.CH - cmecuTenbHbIN Hacoc;

10.4HCO - uMpKyNAUNOHHBLIA HACOC CUCTEMbI OTOMNJSIEHWS;

11.1UHCIB - unmpKynsiuMOHHbIN HACOC CUCTEMbI FOPSYEro BOAOCHA0XEHNS;

12.32 - aneBartop.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Cxema Ne 2

LITM ¢ gByxcTtyneHyaTbiM cMmellaHHbIM nogknioveHmemM nogorpesaternen BC v He-

3aBucnmbIM npucoegnHeHnem CO u CB.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Cxema Ne 5
LTI ¢ gByxcTyneH4aTbiM CMeLlaHHbIM MoakntodeHnem nogorpesatenen MBC wu

HenocpeacTeeHHoe noakntoveHne CO n CB.
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LTI ¢ napanneneHbIM noaknioydeHnem nogorpesatenen 'BC 1 HenocpeacTBeHHoe

nogkntovyeHmne CO u CB.
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Ch ‘
|||_ T co co
& Tz k? F

78405.0M-11CT.003.001
440
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Cxema Ne 8
LTI ¢ gByxcTyneH4aTbiM CMeLlaHHbIM MoaknodeHnemM noporpesatenen BC

HaCOCHbIM CMeLLeHneMm.
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LTI ¢ napannensHbIM nogkntodeHnem nogorpesatens [BC n HaCOCHbIM CMELLEHU-
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LITTT ¢ gByxcTyneH4yaTbiM CMeLLaHHbIM nogkntoyeHnem nogorpesatenen 'BC n ane-

BaTOPHbIM CMEeLUEeHNEM.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1
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LTI ¢ napannenbHbiM nogknioyeHnem nogorpesatensa NBC n aneBaTopHbIM cMe-
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LTI ¢ gByxcTyneH4aTbiM nocnegoBaTesnbHbIM NoAKNIYeHMeM nogorpesartenen NBC

N HenocpeacTBeHHbIM npucoeanHeHnem CO u CB.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

LITTT ¢ gByxcTyneH4aTbiM nocrnegoBaTenbHbIM NoAKNYeHneM nogorpesatenen BC

1 anesaTtopHbIM NpuncoeanHeHnem CO.

I'BC
3
L]

co

T 3 T
T2
- £ ——-
XB | »aig )
e —ieT UHCTB
Cxema Ne 14

LTI ¢ gByxcTyneH4aTbiM nocrnegoBaTenbHbIM NOAKNIYeHneM nogorpesatenen BC

N HacocHbIM NpucoeamHeHnem CO n CB.
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LITTT c gByxcTyneH4aTbiM nocnegosaTenbHbIM NoAK0YeHneM nogorpesatenen BC

N He3aBUCMMbIM npucoegnHeHnem CO.
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FOJA (AKTYANN3ALNA HA 2018 rOf). KHWTA 3. NEKTPOHHAA MOJESb CUCTEMbI TENJIOCHABXEHUA. MPUNOXEHUE 1

Cxema Ne 16
LTM ¢ ogHoCTyneHyaTbiM nocnefoBaTenbHbIM MOAKMIOYEHMEM nNoJorpeBaTenem

MBC n HesaBucnmbIM NpucoeanHeHnem CO n CB.
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L|,TI'I C OTKPbITbIM BO,D,Op3360pOM N YCTAHOBJIEHHbIM PErynaATOpoOM TemMnepaTtypbl Ha

CUCTEMY ropsadero BOAOCHabXeHus.
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Cxema Ne 18
LTI ¢ nocnepoBaTtenbHbiM noakntodeHnem nogorpesatensd BC n aneBaToOpHbIM

CcMeLlleHneM.
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LTI ¢ nocnepoBatenbHbiM noakntodeHnem nogorpesatensa N'BC v HacocHbIM cme-

LHeHnem.
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L|,TI'I C OAHOCTyneH4YaTbiM nocnenoBaTtesibHbIM NOAKIMKOYEHUEM nonorpeBaTenePl

BC un He3aBucumbIM NpucoeanHeHnem CO n CB.
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LITTT ¢ Hacocom cmelleHnst Ha nogatowem Tpybonposoae.
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LITTT ¢ Hacocom cmelleHnst Ha obpaTHOM TpybonpoBsoae.
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LITM ¢ napannenbHbiM noakniodeHnem nogorpesatens NBC 1 Hacocom cmelleHus

Ha nogatowiem Tpybonposoae.
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Cxema Ne 24
LTI ¢ napannensHbiM noakntodeHnem nogorpesatend 'BC n Hacocom cmelleHus

Ha obpaTHOM TpybonpoBoae.
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LTI ¢ gByxcTyneH4aTbiM CMeLlaHHbIM MoakniodeHnem nogorpesatenen BC wu

HaCoCOM CMeLlleHNA Ha nogarLliem pr6OI'IpOBO,EI,e.
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LTI ¢ gByxcTyneH4aTbiM CMELLaHHbIM MoakntodeHnem nogorpesatenen BC wu

HaCoCOM CMeLllEeHUA Ha 06paTHOM pr6OI'IpOBO}J,e.
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LITTT c gByxcTyneH4aTbiM nocnegoBaTernbHbIM NoAkNtoYeHnemM nogorpesatenen BC
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LITTT ¢ gByxcTyneH4yaTbiM nocrnegoBaTenbHbIM

N HACOCOM CMeLLEeHNs Ha obpaTHOM TpybonpoBoae.
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