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TepMuHbI M onpeaeneHusn

Mpun paspaboTke Cxembl TeNOCHabXeHNs1 MCMONb30BaHbl CreayLmne TEPMUHDI
n onpeaeneHus:

30Ha OeNCTBMA MCTOYHUKA TEN/IOBOM 3HEpPrum — TeppuTopusl MOCENIEHMS,
rOPOLCKOro OKpyra WNu ee 4acTb, rpaHuLbl KOTOPOW YCTaHaBMMBAKTCSA 3aKPbITbIMU
CEKLMOHUPYOLLMMN 3aABMXKKAMK TEMMOBOW CETU CUCTEMbI TEMMOCHABXEHUS;

30Ha [OeNCTBUA CUCTEeMbl TENNOCHabXeHuss — TeppuTopust MOCENEHNs,
rOPOLCKOro OKpyra WUnnM ee 4acTb, FpaHuLbl KOTOPOW YCTaHaBnMBalOTCA No Haubonee
yAaneHHbIM TOYKaM MOAKIOYEHNA noTpebutenen Kk TennoBbiM CETAM, BXOAALWMM B
CUCTEMY TENIOCHabXeHS;

MCTOYHUK TEenmoBOW 3HEprMm — YCTPOMUCTBO, MpefHas3HayeHHoe Ang
Npon3BoACTBa TEMIOBOW SHEPIUN;

KayecTBO TENNOCHaGXeHUA — COBOKYMHOCTb YCTAHOBMEHHbIX HOPMAaTUBHbIMU
npaBoBbiMK akTamu Poccunckon depepaumm M (Mnn) OOroBOpoM TennocHabxeHus
XapakTepUCTUK TEnnocHabXeHnss, B TOM 4UCfe TepMOAMHAMUYECKMX MNapamMeTpoB
TENSIOHOCUTENS;

KOMOMHMpOBaHHasA BblpaboOTKa 3NIEKTPUYECKON U TENnsIoBOM 3Heprum —
pexmm paboTbl TENSONEKTPOCTAHUNN, NPU KOTOPOM MPOM3BOACTBO 3NIEKTPUHECKON
SHEeprum HenocpeacTBEHHO CBSA3aHO C OAHOBPEMEHHbLIM MPOM3BOACTBOM TEMSIOBOM
3Hepruu;

MOLLHOCTb MCTOYHMKA TEN/OBOM 3HEpPrMm HeTTO - BeNn4YMHa, paBHasd
pacnosiaraeMon MOLLHOCTU MCTOYHMKA TENsioBOM 3SHEprum 3a BbIHETOM TENSIOBOW
Harpy3kv Ha COO6CTBEHHbIE U XO3SNCTBEHHbIE HYXAbI;

HafeXHOCTb TenJyIoCHabXeHUA — XapakTepuCTUKa COCTOSIHUSI CUCTEMbI
TennocHabxeHnda, npu KoTopoM obecneunmBalTCa KadectBO U 6He3onacHoOCTb
TennocHabXeHuns;

OTKpbITas cUCTeMa TensfiocHabXxeHusa (ropsAyYero BOAOCHabXeHus) —
TEXHOMNOIMYECKN CBSA3AHHbINM KOMMNMEKC MHXEHEPHbLIX COOPYXEHWUN, npegHasHa4YeHHbIN
ANs TennocHabXeHus u ropsyero BogocHabxeHus nytem otbopa ropsden Bogbl U3
TENmoBON CETY;

noTpeouTenb TENSIOBOM 3HEePrum — nuuo, npuodbpeTatoLlee TENNOBYH SHEPIUIO
(MOLWHOCTBL), TENNOHOCUTEND AN UCNOSb30BaHUSA Ha NpUHagnexalmx emy Ha npase
COOCTBEHHOCTM UMM MHOM 3aKOHHOM OCHOBaHMM TEennonoTpebnsAwLmMx yCTaHOBKaXx
nmbo [nsi OKasaHMs KOMMYHalbHbIX YCIyr B 4acTu ropsiyero BOAOCHAGXeHus u
OTOMMEHNS;

paaunyc 3dpeKTUBHOro TennocHabXXeHuss — MakcMmarnbHOe pPacCTOosiIHMe OT
TennonoTpebnawLwen yCTaHOBKM A0 Onukanwero MCTOMHMKA TENSoBOW 3HEeprun B
cucrteme TennocHabXxeHus, npu NpeBbILLEHUN KOTOpOro NnoaKnoyYeHne
TennonoTpednaowen YCTaHOBKM K JaHHON cucteme TennocHabxeHums
HeuenecoobpasHO MO MPUYMHE YBENIMYEHUSI COBOKYMHbLIX pPACXOO4OB B CUCTEME
TennocHabXeHus;

pacnonaraemas MOLHOCTb WMCTOYHMKA TENSIOBOW 3HEpPrum — BENMYUHA,
paBHas yCTaHOBMEHHOW MOLLHOCTM MCTOYHMKA TEMNJTOBOW SHEPIM 3a BbIYETOM OO bEMOB
MOLLUHOCTW, HE peanu3yemMol Nno TEXHUYECKMM MNpUYMHaM, B TOM 4ucne no npuyvmHe
CHWXKEHUS1 TEnmnoBOW MOLLUHOCTM 00opyaoBaHus B pes3ynbTaTe 3KchfyaTaumm Ha
NPOAJSIEHHOM TEXHUYEeCKOM pecypce (CHWXeHWe nmapameTpoB napa nepen TypobuHowm,
OTCYTCTBME PELMPKYNALNN B MMKOBbLIX BOAOrPENHbIX KOTnoarperatax n ap.);

pacyYeTHbIN INEeMEeHT TePPUTOPMANbHOro AeneHns — TEpPUTOPUS NoceneHuns,
rOPOLCKOrO OKpyra WM ee 4YacTb, NpuHATas ans uenen paspaboTkm CXembl
TennocHabXeHnss B HEU3MEHSIEMbIX rpPaHMLaxX Ha BEeCb CPOK OEWCTBUS CXEMbl
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TennocHabxeHus.

cuctemMa TensoCHabXXeHMUA — COBOKYMHOCTb MCTOYHMKOB TEMSIOBOM 3HEPrnmn u
TennonoTpebnaLWmnX YCTaHOBOK, TEXHOSTOMMYECKN COEQUHEHHbIX TEMMOBLIMU CETAMU;

TennoBas Harpyska — KONMMYeCcTBO TENSIOBOW 3HEPruun, KOTopoe MOoXeT ObiTb
NPUHATO NOTpebutTenem TeNIOBON 3HEPTUN 3a EOUHULY BPEMEHMU;

TennoBas MOLWHOCTb — KOMIMYECTBO TEMNSIOBOM 3HEPrnmn, KOTOpoe MOXeT ObiTb
npousseneHo n (Mnun) nepegaHo Nno TeNSIOBbIM CETAM 3a €QUHULY BPEMEHW;

TennoBas ceTb — COBOKYMHOCTb YCTPOWUCTB (BKMOYas UeHTparnbHble Tennosble
MYHKTbl, HACOCHblE CTaHUMK), NpeAHasHayYeHHbIX AN nepefady TENoBOW 3HEPruu,
TENnnoHOCUTENS OT UCTOYHMKOB TEMNSTIOBOW HEPIM 4O TENNONoTPebnsaoLmx yCTaHOBOK;

TennoBas 3Hepruss — 3HepreTMYyeckum pecypc, npyv notTpebneHnn KoToporo
N3MEHAITCA TepMOAMHaMUYecKne napameTpbl TennoHocuTenenm (TemnepaTypa,
AaBneHue);

TennoHoCcUTenNb — Nap, BoAa, KOTOpble UCMONb3YHTCA ANS nepegayun TennoBon
SHepruu;

TennocHabxeHne — obecnevyeHne noTpedbuTenen TENSIOBON 3JHepruen,
TennoHocuTenem, B TOM Y1cne nogaepxaHme MOLLHOCTY;

TennocHabXxarowas opraHM3aumus — opraHmsaumsi, OCyLLLEeCTBNASAOLWAN Npoaaxy
notpebutensm u (Mnn) TennocHabXawwumM opraHnsaumsMm MpPon3BEAEHHbIX WK
NPUOBPETEHHbIX TEMMOBOW 3HEPrMM(MOLLHOCTK), TEMSIOHOCUTENS M Bragewwas Ha
npaBe COGCTBEHHOCTU UM MHOM 3aKOHHOM OCHOBaHWN MCTOYHUKAMW TEMMOBON 3HEPrnn
n (MnNn) TEnnoBbIMM CETAMW B CUCTEME TENNOCHAOXEHUS, NOCPEACTBOM KOTOPOW
ocyuwecTBnsaeTcs TennocHabxeHne noTpebutenen TennoBon SHeprun (gaHHoe
NOMNOXeHNe MNPUMEHSETCA K pPerynimpoBaHuMio CXOAHbIX OTHOLIEHUW C y4acTuem
NHONBMAOYanbHbIX NpeanpuHUMaTenen);

TennonoTpe6nsAwowWwas ycTaHOBKa — YCTPOWCTBO, NpeaHasHayeHHoe Ans
MCMNONb30BaHUS TEMMOBOWM SHEPIrMK, TENNOHOCUTENS ANS HYXA NoTPebuTens TennoBon
3Hepruu;

TensnoceTeBble 00BbEKTbl — 00bEKThI, BXOASLWME B COCTaB TEMSOBOM CETU U
obecneynBaroLime nepegayy TeNSIOBOM 3HEPIUN OT UCTOYHMKA TEMNOBOW 3HEPrnn A0
TennonoTpebnsLWmMx YCTaHOBOK NOTpebuTenen TensioBon aHepruu;

yCTaHOBJIEHHaA MOLIHOCTb WCTOYHMKA TENNIOBOW 3Heprum — cymma
HOMMWHanbHbIX TEMMOBbLIX MOLLHOCTEN BCEro MPUHATOrO NO akTy BBOAA B 3KCMyaTauuio
obopyaoBaHus, NpeaHasHayYeHHoro s oTrnycka TensoBOW aHepPrum notTpedbutensm Ha
COBCTBEHHbIE U XO3ANCTBEHHbIE HYXAbI;

3NIeMEHT TeppUTopUanbHOro AefeHus — TeppuTopus NOCENeHns, ropoackoro
oKpyra wunM ee 4acTb, YCTaHOBMEHHad Mno rpaHuuaMm agMWUHUCTPATUBHO-
TeppuTopuanbHbIX €OUHULL.
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FnaBa 3. AneKTpoHHasA MoAenb CUCTEMbI TENSOCHA0XeHUsA
MyHuuMnanbHOro o6pasoBaHusa p.n. YepHb

’naBa 3 Yactb 1. [padmyeckoe npeacraBneHMe OOGBLEKTOB CUCTEMbI

TennocHabXXeHnsA, C MNPUBA3KOM K TonorpachmMyecKom OCHOBE ropoAaCKOro
OKpyra, 1, C NOfIHbIM TOMOJIOrM4YeCKUM ONMUCaAHUEM CBA3HOCTU OOHLEKTOB

Zulu Thermo 8.0. no3BonseT co3gartb pacyeTHYH MaremMaTu4eckyo MoAenb
CeTW, BbINOMHUTL MacnopTmM3aLmnio ceTm U Ha OCHOBE CO3[aHHOW MoJenu pellarb
MHPOPMaLUMNOHHbIE 3aJa4n, 3a4a4vM TOMONOrMYECKOro aHanumaa, a Takke BbIMOMHATb
Tennornapasnuyeckne pacyeTbl.

PacueTy nognexar TynuKoBble W KOSbLEBbIE TEMMOBbLIE CETU, B TOM YuCne C
MOBLICUTENbHBIMA HAaCOCHLIMW CTaHUUSMU U APOCCENUPYIOLWLMMM  YCTPONCTBaMW,
paboTatoLime OT OAHOro UM HECKOMBbKNX MCTOYHWUKOB.

PacueT cuctem tennocHabxeHus MoOXeT NPOM3BOAUTLCH C YY4ETOM yTedek U3
TENMOBON CeTU W CUCTEM TennonoTpebrieHns, a Takke TennoBbIX MoTepb B
Tpybonposoaax TENNOBOK CETH.

"padmnyeckoe oTobpaxeHne aNeKTPOHHON Modeny nNpeacTaBreHo Ha PUCYHKe
6.
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Nnaea 3 YacTtb 2. MNacnopTusauusa o6-eKToOB CUCTEMbI TENNOCHabXeHus

B nporpammHom komnniekce kK 06 bekTam cUCTeMbl TEMOCHABXEHNA OTHOCATCA
3NIEMEHTbI: UICTOYHUMK, Y4aCTOK TEMNSOBOW CeTH, y3en, noTpedutens. MHdopmaums no
BblLleNepeyYncrieHHblM obbekTam, CUCTEMbl TennocHabXeHus, npeactaBreHa B
naBe 1. Kaxablhi anemMeHT MMeeT nacnopT ob6bekTa, COCTOSALNN N3 onncaTenbHbIX
xapaktepuctuk. Cpegn 9TUX XapakTepUCTUK UMEKTCs Heobxoaumble Ans
npoBefeHns rmapaBnMYeCcKkoro pacyeTa U pelleHns UHbIX pacyeTHO-aHaNUTUYeCKNX
3agady, Takke 1 cnpaBoYHble XxapakTepuctuku. MNpouenypbl TEXHONOMMYECKoOro BBoga
NO3BOMAIOT KOPPEKTHO 3anonHNTL 6a3y AaHHbIX XapaKTepuCcTUK noTpedbuTtenen, y3nos
N y4aCTKOB TEMMOBOW CETH.

MnaBsa 3 YacTtb 3. lNacnopTusauuio n onucaHne pacyeTHbIX eAUHUL
TeppuTOopUuanbHOro AefieH1sA, BKNo4Yas agMUHUCTpPaTUBHOEe

B nacnopTtusaumio o6bLEKTOB TENSIOBOW CETU TakK >Xe BK/OYeHa NpuBHA3Ka K
aAMUHUCTPATUBHBIM paMioHaM MyHWUUNanbHOro obpasoBaHUs, 4YTO MO3BONSET
nonyyatb CAPaBOYHYIO WHGOpMaLMIO Mo ob6bekTam 6a3sbl JaHHbIX B paspese
TeppUTOpUarbHOIo AeneHnsa pacyeTHbIX eaUHULL.

NnaBa 3 Yactb 4. NTMapaBnuyecknm pacyeTt TennoBbIX ceTen NOOON cTeneHu
3aKONbLOBAaHHOCTU, B TOM 4Yucne ruapaBfiM4eCKUM pacyeT NpuM COBMECTHOM
paboTe HeCKONMbKUX UCTOYHMKOB TEMJSIOBOW 3HEPruM Ha eAuHYHO TENNOBYIO CeTb

Mogenb TennoBbIX cCeTeM B CBOEM pacyeTe WUMUTUPYET paKTU4eCcKni
rMOpaBANYECKNN PEXMM TEMNSIOBbLIX CETEN C YY4ETOM MMEKLLMXCS 3aKOSTbLIOBOK.

lnaBa 3 Yactb 5. MopgenupoBaHMe Bcex BWAOB MepPEKNOYEHUHN,
OCYyLIEeCTBJISeMbIX B TENNOBbIX CETAX, B TOM YUCIie NEePeKnoYeHMN TennoBbIX
Harpy3oK Mexay UCTOYHUKaMu TensIoBOMN aHeprum

MopenupoBaHue nepeknioYeHnin MNOo3BONSEeT OTCMeXuBaTb MNporpaMmmon
COCTOSIHME 3anopHO-PErynUpYyoLLLENn apMaTypbl M HACOCHLIX arperatoB B 6a3e JaHHbIX
onucaHusa Tennoson ceTu. Jlloboe nepeknoyeHne, Ha cXxeme TENOBOW CETU, BreYeT
3a cobor aBTOMaTM4YECKOE BbINOSTHEHNE MNMAPaBNNYECcKOro pacyeTa u, Takum obpasom,
B Nob6ON MOMEHT BpPEMEHM NONb3oBaTeNb BUMAUT TOT TMAPABNNYECKUIN PEXMM,
KOTOpPbIN COOTBETCTBYET TeKyllemMy COCTOSIHAK0 BCEW COBOKYMHOCTU 3anopHO-
perynupytoLen apmMaTtypbl U HACOCHbIX arperaTos.

NmaBa 3 Yactb 6. Pacuyer GanaHCOB TensioBOWM 3HEPruM NO MUCTOYHUKAM
TENJIOBOM 3HEPrum 1 Mo TeppuTopmuanbHOMY NpU3HaKy

PacuyeT 6anaHCcoB TEMMOBOW 3HEPrMM No MUCTOYHWKaAM, B MOOENU TenmnoBbiX
ceTen p.n. YepHb, opraHnM3oBaH MO NPUHUMMIY NPUBA3KU MCTOYHUKA TENNOCHabXeHus
K KOHKPETHOMY HaceneHHoMmy NyHKTy. B pesynbrate nonyyaetcs pacdet 6anaHcoB
TENNOBOM JHEPrMM MO WUCTOYHMKAM Ternna u No TeppuTopuaribHOMY MNPU3HaKy.
BanaHcbl TennoBon SHeprMm rno WMCTOMHUKAM W MO TeppuTopuanbHOMY MNPU3HaKy
npueeaeHsl B [Nase 4.

NmaBa 3 YacTtb 7. PacyeT notepb TensioBOM IHEPrum 4Yepes U3ONALUIO U C
yTeykaMu TensioHocuTens

PacueTt noTepb Tennosoun SQHEprmn 4epes un3onAaAunio M C YyTevdkamu
TENSIOHOCUTENS NPeAcTaBreH B 3NIEKTPOHHOW MoAenu.
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MnaBa 3 YacTtb 8. PacueT nokasaTtenemn HageXXHOCTU TennocHabXeHus

PesynbTatbl pacyeTa nokasaTernen HagexXHOCTU npeacTtasBrieHbl B [nase 1
YacTtb 9 1 Mase 11.

naBa 3 YacTtb 9. NpynnoBble U3MEHEeHUs1 XapakTepPUCTUK 06 BHLEKTOB (y4acTKOB
TennoBbIX ceTen, noTpeduTenen), NO 3afaHHbIM KpPUTEPUAM, C Lenblo
MoaenupoBaHus pasnnyHbIX nepcnekTUBHbIX BapuaHTOB Cxem
TennocHabxeHus

pynnoBble WM3MEHEHUS XapaKTEPUCTUK OOBLEKTOB MNPUMEHAOTCA AN
pasnuyHbIX Uenern u 3agady rmapaBnnyeckoro MoaenvpoBaHUS, HO UX OCHOBHOE
npeaHasHa4YyeHune - KanmbpoBka pacyHeTHOW rMapaBAMYecKkon MOLEeNn TEMMOBON CETH.
TpybonpoBoabl, peanbHOW TEMNNOBOW CeTU, Bceraa WMeKT  du3nyeckme
XapaKTEPUCTMKKN, OTNNYaoLWmecss OoT NPOEKTHbIX, B CUMY MPOMCXOLALUMX BO BPEMEHU
N3MEHEHUN - KOPPO3UN U BbINAAEHUS OTIIOKEHUN, OTPaXKaloWUXCA Ha U3MEHEHUU
9KBUBANEHTHOW LLEPOXOBATOCTM N YMEHbLUEHUN BHYTPEHHErO AnamMeTpa BCneacraune
3apacTtaHus. OTU U3MEHEHUS BNUSAIOT Ha rMapaBnMyeckmue ConpoTUBMEHNS Y4aCTKOB
TpybonpoBogoB. WM3amepuTb AENCTBUTESbHbIE 3HAYEHUS]  LLEPOXOBATOCTEW M
BHYTPEHHUX AMaMeETPOB y4acTKOB, AENCTBYIOLLEN TENMOBOW CETU, HE NPeACTaBNAeTCA
BO3MOXHbIM, MOCKOMbKY 3TO NoTpeboBano 66 MaccoBOro BCKPbITUS TPYOONpoBOaOB.
CoOTBETCTBEHHO, TrPYMMOBbIE W3MEHEHUS XapaKTEPUCTUK OOBLEKTOB (y4acTKOB
TENMoBbIX ceTen, noTpedbutenen) no3BonAwT paspabotatb MNPUBIIMKEHHYO K
peanbHOCTN Moaenb CxeMbl TENNOCHAbXeHUA MyHULMNanbHOro obpasoBaHus.

N’maea 3 Yactb 10. CpaBHuUTenbHble MNbe3omMeTpuyeckue rpadukn ana
pa3paboTKu u aHanusa cueHapueB NepCcneKTUBHOrro pasBUTUSA TENJIOBbIX CeTEN

CpaBHuTENbHbIE  Mbe30MEeTpUYeckne rpadukm  oTobpaxkarT  rpadoukm
AABNEHUN B TENMOBOW CETU, paCCYMTaHHbIE B ABYX CUTyaLMsX:
e CYyLECTBYHOLMI rMOPaBNYECKUA PEXUM;
e MEepPCNeKTUBHbLIA MMOPaBINYECKUA PEXUM.
[aHHbIN MHCTPYMEHTapui peannu3oBaH B MOAENM TENMOBbIX ceTen p.n. YepHb
n aBnseTcs ygoobHbIM CpeaCcTBOM aHanuaa.
lNbe3omeTpuryeckne rpamkmn KoTenbHbIX NpeacTasneHbl B [punoxeHuu.

NnaBa 3 Yactb 11. U3aMeHeHUA rmapaBriM4eCKUX PEXUMOB, onpeaensieMble B
nopsiake, yCTaHOBNIEHHOM MeTOANYECKUMU YKa3aHMAMMU, NO pa3paboTke cuctem
TensiocHabXXeHUs, C y4eTOM U3MEeHEeHUN B cOCTaBe 060pyAOBaHMA UCTOYHUKOB
TEensIOBOW 3Hepruu, TenyIoBOoM CeTM M TennonoTpednAaArwwmMx yCTaHOBOK 3a
nepuoa, npealwecTBYOWUNA akTyanmsaumm CxemMbl TensIoCHabXXeHUsA

N3MeHeHUn rMapaBnMYyeckux pexuMMoB, OMNpedensieMblX B Mopsiake,
YCTAHOBMIEHHOM  METOAMYECKMMM  yKasaHusiMMu No  pas3paboTke  cUCTeM
TennocHabXeHusi, C y4eTOM M3MEHEHWA B cocTaBe 000pyAoBaHMS WCTOYHWUKOB
TENNOBOWM 3HEPrun, TEMOBON CETU U TENNONOTPEeObNALIMX YCTAHOBOK 3a Nepuo,
npeawecTBYOLWNIA akTyanmsaumm CxeMbl TENNOCHaGXeHMs, He 3addUKCUPOBaHO.
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