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I[MTPUJIOXXEHWA

[MPUJIOKEHUE A TepMHUHBI U OIPEAEICHUS

MMPUJIOXEHUE b YcaosHbIe 0003HAYEHUS BEIUYNH

[MPMJIOXXEHUME B XapakTtepHCTHKA VYACTKOB TEILUIOBOU CETH

[MPMJIOXKEHUE I’ CpenneMecsayHbIE U CPETHETOOBEIE TEMIIEPATYDPHI OKPYKAIOIIEN Cpenbl U
CETEBOM BOJIBI

MPUJIOXEHME JI XapakTepuCTHKA MOTPEOUTEIEN TEIUIOBOU DHEPTHUH U IPUOOPOB VUETA

ITPUJIOKEHUWE E HopMEbl HOTEPH TEIJIOBOM YHEPTUH NU30JIUPOBAHHBIMU BOJISTHBIMU
TEILIONPOBOIAMHU, PACHOI0KEHHBIMU B HEITPOXOIHBIX KaHAJIAX U IPU OeCKaHAIBLHON MPOKIIAAKE

[MPUJIOXXEHME X HopMbI TOTEPH TEILIOBOU DHEPTUH U30JHPOBAHHBLIM BOISIHBIM
TEIJIONPOBOJIOM IIPU HAA3EMHOU MPOKJIAJIKE

[MPUJIOXXEHUWE M1 Hopwbl INIOTHOCTH TEILIOBOT'O IIOTOKA YEPE3 N30JIUPOBAHHVIO ITIOBEPXHOCTD
TPYOOIIPOBOJIOB ABYXTPYOHBIX BOJSHBIX TEINIOBBIX CETEN IIPU MPOKIAIKE B HEIIPOXOIHBIX
Ka"ayuax, Br/m, nmo [ 4 ]

[MPUJIOXXEHUME K HopMBbI ILIOTHOCTH TEIJIOBOTO MOTOKA YEPE3 U30IUPOBAHHYIO IIOBEPXHOCTD
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TpyOOIIPOBOAOB P ABYXTPYOHO! MmoA3eMHOM OecKaHAIBLHON MPOKIAAKE BOASHBIX TEILIOBBIX
cereil, Br/m, nmo [ 4]

[MPUJIOXXEHUWE JI HopMbl ILIOTHOCTH TEMJIOBOTO MOTOKA YEPE3 N30IUPOBAHHYIO TIOBEPXHOCTD
TPYOOIIPOBOIOB BOSHBIX TEILUIOBBIX CETEH IIPH PACIION0KEHUN Ha OTKPBITOM BO3ayxe, BT/M, o

[4]

[MPUJIOXXEHME M HopwBbl INIOTHOCTH TEIUIOBOTO IMOTOKA YEPE3 M30JIUPOBAHH VIO
[IOBEPXHOCTH TPYOOIIPOBOIOB BOISHBIX TEILUIOBBIX CETEN IIPY PACHOJIOKEHUH B IIOMENIEHUN U
ToHHele, Br/M, o [ 4]

INPUJIOKEHHME H HopMBbI INIOTHOCTH TEILIOBOI'O IIOTOKA Yepe3 N30JIUPOBAHHYIO IOBEPXHOCTE
TPYOOIIPOBOJIOB ABYXTPYOHBIX BOASHBIX TEIUIOBBIX CETEN IIPHU MIPOKIAAKE B HEIPOXOIHBIX
KaHaJIax U II0A3EeMHON OecKaHaJILHON npokiaake, Br/m, mo [ 3 ]

IMPUJIOXEHUE I1I HopMbl INIOTHOCTH TEILIOBOI'O IIOTOKA YePE3 N30JIUPOBAHHYIO TOBEPXHOCTE
TpyOOIIPOBOIOB BOJSIHBIX TEIUIOBBIX CETEH P PACHOJIOKEHNHN HA OTKPBITOM Bo3ayxe mo [ 3 ]

[MPUJIOKEHUWE P HopMBbI IJIOTHOCTH TEILIOBOI'O IIOTOKA YEPE3 M30JUPOBAHHYIO HOBEPXHOCTD
TPYOOIIPOBOIOB BOJSIHBIX TEILIOBBIX CETEN IIPHU PACIIOI0KEHUH B HOMEIIEHNUH 1 TOHHEIE 110 [ 3 ]

[MPUJIOXXEHUE C IlepeueHb HOPMATHBHO-TEXHUUYECKHUX JOKYMEHTOB, HA KOTOPBIE HMEIOTCS
CCBUIKU

Hacrosimas «Metoauka...» ycTaHaBIMBAaeT MOPSAIOK OnpeaeiaeHns (aKTHIECKUX MOTephb
TEIUIOBOM 3HEpruu 1 yepes TEMIoBYIO U30JISIIMIO TPYOOIPOBOIOB BOJISIHBIX TEIUIOBBIX CETEH
CHCTEM LIEHTPAJIM30BAHHOTO TEIJIOCHAOKEHH S, YaCTh MOTpeOUTENel KOTOPhIX OCHAIllEHa
npubopamu yuera. @akTUUECKHE MOTEPU TEIUIOBOM YHEPTUH ISl TOTPEOUTENEH, UMEIOIITNX
U3MEpUTENIbHBIE IPUOOPHI, ONPEAEISAIOTCS HA OCHOBAaHUH MTOKa3aHUM TEMIOCYETYMKOB, a JUIs
noTpeduTeneil, HeOCHAILIEHHBIX MPUOOpaMH YU€eTa, - pAaCUETHBIM ITYTEM.

B ocHOBY «MeETOAMKH...» TTOJIOKEH PaCUE€THO-3KCIIEPUMEHTAIbHBIA METOJ] OLIEHKU TOTEPh
TETJIOBOM YHEPTHH, U3JI0KEeHHBIN B [ 1].

«Merouka...» peTHa3HaYeHa Il OPraHU3al|il, OCYIIECTBIISIONINX YHEPTeTHYECKOES
o0cIie/I0BaHUE TEIUIOCHA0XKAIOIIMX TPEATIPHUITUMN, & TAKKE IS IPSANPHUITAN ¥ OpraHU3aIlnii,
OKCILTYaTHPYIOMIUX TCIJIOBBIC CETU, HE3aBUCHUMO OT UX Be)IOMCTBeHHOfI MPUHAJIIC)KHOCTU U
¢dbopM COOCTBEHHOCTH.

HOTCpI/I TEIIOBOMU OHEPTHHU, OIMPCACICHHBIC 11O HaCTOSIIEH ((MGTOILI/IKG...», JOJIXKHBI
paccMaTpuBaTHCA, KaK UCXOOHAA baza AJI COCTABJICHUS DHEPICTUYCCKUX XaAPAKTCPUCTUK
TEIJIOBOM CC€TH, a TaKXKE OJIA pa3pa60TK1/1 TCXHUYCCKUX MCpOHpI/ISITI/Iﬁ IO CHUKCHUTIO

(bakTHYECKUX MOTEPh TEIIOBOM SHEPTUU.

1 TepMmuHbI ¥ onpeeIICHUS TPUBEACHBI B IPUIOKEHUHU A .

1. OBIIUE NOJIO’KEHHUA
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Llenbio HacTosmel «METOAUKH...» SIBIISIETCS onpeaeaeHne (aKTHIECKUX MOTePh TEIIOBON
SHEpPIrux Yepe3 TEIUIOBYIO U30JISLUI0 TPyOOIIPOBOIOB BOJASHBIX TEIUIOBBIX CETEH CUCTEM
[EHTPAIM30BaHHOTO TEIUIOCHA0KEHUS 0€3 MPOBEICHUS CIIeUAIbHBIX HcnbITaHui. [loTepu
TEIUIOBOM HEPTHUHU ONPEACIAIOTCA Ul BCEH TEIUIOBOM CETH, MOAKIIOYCHHON K EAUHOMY
UCTOYHHUKY TEIUIOBOM 3Hepruu. Omnpenenenue pakTuIecKux MoTeph TEII0BOM YHEPTUU IO
OTJIEIbHBIM YYaCTKaM TEIUIOBOM CETH HE MPOBOJUTCH.

Omnpenenenne MOTEPh TEMIIOBOW YHEPIHHU 1O TaHHOW «MeTouKe. ..» PeaoIaraeT HaInIne
aTTECTOBAaHHBIX Y3JI0B y4eTa TEIUIOBOM YHEPTHH HA UCTOYHMKE TEIIJIOBOW SHEPTUU U Y
notpeduTenei TeroBoi sHeprun. KonmmvecTBo norpedureneil, OCHaIIEHHBIX TpHOOpaMu ydeTa,
JOJKHO OBITH HE MeHee 20 % oT 0011ero KonuyecTBa NOTpeOUTeNel JaHHOM TETIOBOM CETH.

[Tpubopsb! yuera JOKHBI UMETh apXUB € YaCOBOM M CYTOYHOM perucTpanueil napaMeTpos.
['nmy6uHa yacoBOro apxuBa J0JKHA COCTABIATh HEe MeHee 720 4acoB, CyTOYHOrO - He MeHee 30
CYTOK.

OCHOBHBIM IIpH IIPOBCACHUHN PACUYCTOB IIOTCPb TEIIJIOBOM OHCPI'NU SABJIACTCA 4acoBOM apxXuB
TCIIJIOCUYCTYHUKOB. CYTO‘-IHI)II;'I APXUB UCIIOJB3YCTCs, €CJIM YaCOBBIC JAHHBIC 11O KaKUM-JI100
npuiruHaM OTCYTCTBYIOT.

Onpenenenue pakTUUECKUX MTOTEPb TEIUIOBOW SHEPTUU MPOBOAUTCS HA OCHOBAaHUU U3MEPEHUI
pacxoza ¥ TeMIIepaTypbl CeTeBOM BOJIBI B IT01aroIeM TpyOonposoe | y morpeburesneii,
UMEIOIUX MPUOOPHI yUeTa, U TeMIIepaTyphl CETEBOM BOIbl HA HCTOYHHUKE TEIJIOBOM 3HEPTHUH.
[Totepu TemnoBoi SHEPTUH [ TOTPEOUTENEH, HE UMEIOLUX U3MEPUTEIBHBIX IPUOOPOB,
OIIPEIEIAIOTCS PACYETHBIM IYTEM 110 HACTOsAIEeH «MeTonuke...».

1 YcnoBHbie 0003HAYCHUS BEIMYMH NPpUBCACHLI B HPUJIOKCHUN b.

HcTouyHnkaMu u noTpeOUTENSIMU TEIJIOBOM 3HEPruu B HacToALIeH «MeToquKe...» CUNTAIOTCS:

1. npu oTcyTcTBHM NPUOOPOB y4eTa HeNMOCPeICTBEHHO B 3aHUAX: ICTOYHUKH TEIIJIOBON
SHEPIUU - TEII0JIEKTPOCTAHIIMU, KOTEIbHBIE U T.I1.; TOTPEOUTENN TETJIOBOM SHEPTHH -
uenTpanbHblid (LITII) unu nngusuayansusiit (UTII) TennoBbie MyHKTHI;

2. NpU HAJTUY UM NPUOOPOB YyUeTa HEMOCPEACTBEHHO B 3[IaHUAX (TOMUMO 1. 1): HUCTOUHUKHU
TeIUI0BOM 3Hepruu - nenTpanbhbie (L[TII) TernmoBsle MyHKTHI; HTOTPEOUTENH TEIIIOBOM YHEPTUH -
HENOCPEJICTBEHHO 3aHMS.

Jlnst ynobcTBa MpoBeieHUsl pacyeTOB MOTEPh TEIIOBOM SHEPTUU YePe3 TEIMIOBYIO U30JISIUIO
MOIAFOIITUH TPYOOIIPOBO B TaHHOW «MeTOouKe...» pasrpaHUuIMBaeTCs Ha: OCHOBHOM
TPYOOIIPOBOJ ¥ OTBETBJICHHE OT OCHOBHOT'O TPYOOIIPOBO/A.

OCcHOBHOI1 TPyOONIPOBOJ - 3TO YACTh MMOJIAIOIIETO TPYOOIPOBOAA OT UCTOYHUKA TETIIOBOM
SHEPTrHUH JI0 TEIJIOBOM KaMepbl, U3 KOTOPOH CYIIECTBYET OTBETBJIEHUE K TOTPEOUTENIO TETIIOBOM
DHEPIHH.

OTBeTB/IEHHE OT OCHOBHOI0 TPY0ONPOBO/AA - 3TO YaCTh IIOAIOLIET0 TPYOOIIPOBOJAA OT
COOTBETCTBYIOIIEH TEIUIOBOW KaMephl 10 NOTPEOUTENS TEIIOBOM SHEPTUU.

[Tpu onpenenenuy GpakTUYECKUX MOTEPh TEIJIOBOM SHEPTHU UCTIONb3YIOTCS HOPMAaTUBHBIC
3HAYEHHUsI IOTEPB, ONPEAEIISIEMbIE 10 HOPMaM IOTEPh TEIIOBOM SHEPIHH ISl TEIUIOBBIX CETEM,
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TETIOBAs M30JISAIHSI KOTOPBIX ObLIa BHITIOIHEHA IO HOpMaM npoekTupoBanus [ 2 | wim [ 3]
(HOpPMBI YTOUHSIOTCS 110 MPOEKTHOW U UCTIOTHUTEIHLHON TOKYMEHTAIUN ).

[lepen nmpoBeaeHEM PacUETOB:
MIPOU3BOJIUTCS COOpP UCXOAHBIX JAHHBIX O TEIJIOBOM CETH;

COCTABJISIETCS PACYETHAsL CXEMa TEIJIOBOM CETH, Ha KOTOPOX YKa3bIBAKOTCS YCIOBHBIN ITPOXOJ
(ycnoBHBIN 1uamerp), AJIMHA U TUI POKJIAAKK TPYOOIIPOBOJOB Il BCEX yYaCTKOB TEIJIOBOM
CeTH;

coOuparoTcs JaHHBIE 110 MOAKIOYEHHON Harpy3Ke BceX NOoTpeduTeneil cetu;
YCTaHABJIMBAIOTCS THUIT IPUOOPOB yUeTa, HATMYNE Y HUX YAaCOBOTO U CYTOYHOTO apXHUBOB.

[Tpu OTCYTCTBUU IIEHTPAIU30BAHHOTO COOpa JaHHBIX MPUOOPOB yueTa TeIIOBOM SHEPTUU
IIPOU3BOJUTCS MOATOTOBKA COOTBETCTBYIOLINX YCTPOMCTB JiJ1s cOopa: afantepa uin
MEPEHOCHOT0 KoMITbtoTepa. [lepeHOCHOM KOMITBIOTEP A0JKEH OBITh OCHAIICH CIICUATbHON
POTPaMMOii, TOCTABIIEMO BMECTE C IPUOOPOM ydeTa, KOTOpast MO3BOJISIET CYMTHIBATD
YacOBOM U CYTOYHBIN apXUBBI C YCTAHOBJICHHBIX TEIIOCUETYHKOB.

JJ1s OBBIILIEHHSI TOUHOCTHU OIPEEeNICHHsI TOTEPh TEIIOBON SHEPTUU NPEANOYTHTEIBHO
OCYIIECTBIISATH COOp NaHHBIX MTPHOOPOB yUueTa 32 HEKOTOPBI BPEMEHHOW HHTEPBAII B
HEOTOINUTENIbHBINA IIEPUOJ], KOI'JIa pacX0/l CETEBOM BOABI MUHUMAJIbHBIN, IPEIBAPUTEIBHO
YTOYHHB B TEIJIOCHA0XKAIOIIEH OpraHN3aliy O IUIAHOBBIX OTKJIIOUEHHUAX MOJauu TeIOBOU
SHEPIUU MOTPEOUTENSIM, YTOOBI ATO BpEMs HCKIIIOUUTh U3 Nepuojia coopa JaHHbBIX
M3MEPUTENIbHBIX TPHUOOPOB.

2. CBOP M OBPABOTKA MCXO/IHBIX
TAHHBIX

2.1. CEOP UCXOJHBIX JAHHBIX I10 TEIIJIOBOM CETH

Ha ocHOBaHMYM NPOEKTHON 1 UCTIOJHUTEIBHON JOKYMEHTAIUU IO TEIUIOBOM CETHU COCTABIISAETCS
TabJIMIa XapaKTepUCTHK BCEX YYaCTKOB TeIIoBoM ceTH (Tabdi. B. 1 npunoxenus B).

VY4acTKOM TEIUIOBOI CETH CUUTAETCS Y4acTOK TPyOOIpoBoa, OTIIMYAIOIINICS OT IPYTHUX OJHUM
U3 CIEIYIOMINX TPU3HAKOB (KOTOPHIE yKa3bIBaroTCs B Tabi. B.1 npunoxkenus B ):

YCJIIOBHBIM MTPOXOJIOM TPYOOTIPOBO/Ia (YCIOBHBIM IHAMETPOM TPYOOIIPOBOA);

TUTIOM TIPOKJIAJIKH (Ha/I3eMHasl, TI0/I3eMHasl KaHAJIbHAS, TO[3eMHasi OecKaHaIbHas);
MaTeprajIoM OCHOBHOTO CJIOS TETJIOM30JIAIMOHHON KOHCTPYKIMH (TEIIOBOM H30Msueil);
TOJIOM NPOKJIAJIKH.

Taxxe B Ta0n. B.1 opunoxenus B ykaseiBatoTcs:

HAaMMCHOBAHUC HAYaJIbHOI'O U KOHCYHOI'O Y3JIOB Y4aCTKa,
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AJInHAa y4JacCTKa.

Ha ocHOBaHUM TaHHBIX METEOCTY>KOBI COCTABISETCS TAOIHUIIA CPETHEMECSYHBIX TEMIIEPaTyp

c Iec
Hapy>KHOT'O BO31yXa ty , °C, u rpyHTa frp , °C, Ha pa3IMYHBIX TTyOMHAX 3aJI0KECHUS
TPYOOIPOBO/IOB, YCPEIHEHHBIX 32 TOCICIHHIE MATh JieT (Tabu. I'.1 npunoxenus ).

T (n g
CpenHero1oBble TEMIEPATYPhl HAPYKHOTO BO3/IyXa b °C,u rpyHTa trp , °C, onpenensitorcs,
KaK cpeiHeapu(METHICCKHIE U3 CPEAHEMECSYHBIX 3HAUCHUI 32 BeCh IEPHUO/ IKCILTyaTalliu
TEIJIOBOM CETH.

Ha ocHoBaHUM yTBEp>KIEHHOTO TEMIIEPATYPHOro rpaduka OTIyCKa TEILIOBOM SHEPTUU Ha
MCTOYHMKE TEIUIOBOM SHEPTUU OMPEACIISIOTCS CpeIHEMECSIUYHbIE TEMIIEPATypPhl CETEBOM BOJIbI B

C C
MOJAOIIEM t , °C, 1 obpaTHOM ty , °C, TpyoonpoBojax (tadu. I'.1 npunoxenus ).
CpenHeMecsyHbIC TEMIIEPATYPHI CETEBOM BOJIBI ONIPEIEISIFOTCS 110 CPETHEMECIHON

TeMIIepaType HapyKHOTro Bo3ayxa. CpeHeroj0BbIe TEMIIEPATyphbl CETEBOW BOJIBI B TIOJAFOIIEM
T (n g
t
tn  °C,u obparaom @ , °C, TpyOONIpPOBOIaX OMPEIEISIFOTCS, KaK cpeqHeapu(MeTHIeCKue u3

CPCAHEMCCAYHBIX 3HAUEHUH C Y4Y€TOM NPOAOJIZKUTCIBHOCTU pa6OTLI CCTHU 110 MECiAIaM H 3a I'OA.

Ha ocHOBaHMM JaHHBIX CITyKOBI y4eTa TEIUIONOTPEeOICHHS TEITIOCHA0KAIOIIEH OpraHu3auu
COCTaBIIICTCS TabNIUIA, B KOTOPOH ISl K&YKAOTO MoTpeduTens ykaspiBaercs (Tadm. 1.1
npusiokerus J1 ):

HAaUMEHOBAHME MTOTPEOUTENS TEIJIOBON SHEPTUH;

THUII CUCTEMBI TETIJIOCHA0KEeHUS (OTKPBITAst UK 3aKPbITas);

MPUCOEANHEHHAs Harpy3Ka CUCTEMbI OTOIUICHHUS;

IIPUCOEANHEHHAs HAarpy3Ka CUCTEMBI BEHTUIISLINY;

NPUCOETUHEHHAs CPEe/IHss Harpy3ka CUCTEMbI TOPSTYEro BOAOCHA0KEHNUS;

HalMEHOBaHUeE (Mapka) MpUOOPOB yUeTa;

TyOMHA apXUBOB (CYTOYHOTO M 9acOBOTO0);

HaJIMYUe WM OTCYTCTBHE LIEHTPAIIM30BaHHOTO cOOpa JaHHBIX.

[Tpy HaMM4MU EHTPATM30BAHHOTO COOPA JAHHBIX 110 pe3yJbTaTaM U3MEepeHUil BeIOUpaeTcs
NEPUOJ, 3a KOTOPBIM OyIyT ONpenensaTbes MoTepu TermioBoi sHepruu. [Ipu 3ToM HE0OX0AUMO

YUYUTBIBATH CIICAYIOIICC:

JUISL IOBBIIIEHUS] TOYHOCTH ONPEIeNICHHsI TOTEePh TEIUIOBON YHEPTUH JKEeJIaTeIbHO BEIOUPATh
NepUoJ ¢ MUHUMAJIbHBIM PAacX0JI0OM CETEBOU BOJIbI (OOBIYHO 3TO HEOTOMUTENbHBIN MEPUON);

B BBIOpPAHHBIN MEPUOJI HE JOJDKHO OCYIIECTBIISITHCS TJIAHOBBIX OTKJIFOYEHHUI TOTPEOUTENEH OT
TEIIOBOM CETH;

JIaHHBIE U3MEPEHU coOuparoTcst He MeHee ueM 3a 30 KaJleHJapHbBIX JTHEH.
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[Tpu OTCYTCTBUM LIEHTPAIN30BAHHOTO cOOpa TaHHBIX HEOOX0IUMO B TeueHue 3-5 nHeit codpartb
94aCOBOM U CYTOUHBIN apXUBBI MPHOOPOB yueTa y MOTpeOUTeNeH TEeIIOBOM SHEPTUH U Ha
HCTOYHUKE TETJIOBOI SHEPTHH, UCTIONbB3YS aJalTep UiIH MEPEHOCHON KOMIBIOTED C
YCTaHOBJICHHOH ITPOTPaMMOM [Tl CYUUTHIBAHUS TAHHBIX C COOTBETCTBYIOIIETO THIIA
TEIJIOCUETUHKA.

Jlyist onipeieNieHrst OTeph TEIUIOBOM YHEPTUH HEOOXOIUMO UMETh CIICIYIOIINE JaHHbIE:
pacxo]1 ceTeBO BOJIBI B OJAIOIIEM TPYOOIIPOBO/IE Y HOTPEOUTENICH TETIOBOM SHEPTUH;
TEeMIIepaTypa CeTeBOM BOJIbI B MOIAIOIIEM TPYOOIIPOBO/IE Y MOTpeOUTENIEH TEIIOBOM SHEPTUY;
pacxo/1 ceTeBOi BOJbI B MOIA0IIEM TPYOOIIPOBO/I€ HA HICTOYHHUKE TETNIOBON YHEPTHH;

TeMIIepaTypa CEeTeBOM BObI B IO/IAIOLIEM U 0OpaTHOM TPyOOIIpOBOIaX HA HCTOUHUKE TEIIIOBOM
SHEPruy;

pacxon HOHHHTO‘IHOﬁ BOJBI HA HCTOYHHUKC TEIJIOBOM OHCPI'Uu.

2.2. ObPABOTKA UCXOAHBIX JAHHBIX IIPUBOPOB YYETA

OcHoBHas 3a/1a4a 00pabOTKM TaHHBIX PHOOPOB yueTa COCTOUT B IPEOOPa30BaHUH UCXOIHBIX
(baiioB, CYUNTHIBAEMBIX HEMIOCPEJICTBEHHO C TEINIOCYETYMKOB, B €IMHBINA (hOpMAT, ITO3BOJISIOLIHII
IIPOBOAMTH MOCIIEAYIOLIYIO BEpUPUKALUIO (IPOBEPKY HA IOCTOBEPHOCTD) U3MEPEHHBIX
3HaYeHUH apaMeTpOB TEIIONOTPEOICHNS U PACUeThl.

Jly1s pa3HbIX THIOB TEIUIOCUETYMKOB JIaHHbIE CYMTBIBAIOTCS B Pa3IMYHbIX (hopMarax U TpeOyroT
0cO0BIX mporienyp o0paboTKu. J{s 0JHOTO THUTIA TETIJIOCYETUMKOB Y Pa3HBIX MOTpeOUTeNnei
napamMeTphbl, COXPAaHCHHBIC B ApXUBEC, MOT'YT HOTp€6OBaTB HCIIOJIb30BaHUs pa3JINIHbIX

K02 (UIIMEHTOB MPUBEACHUS UCXOHBIX TaHHBIX K €IMHBIM (PU3NYECKUM BelnyuHaM. Paznuuune
ATUX KOYPDUIIUEHTOB ONPEIEIAETCS JUAMETPOM MPeoOpa3oBaTelisi pacxo/ia U XapaKTePUCTUKON
UMITYJTBCHBIX BXOJI0B BhIurcnuTens. [loaromy nepBoHavansHas o0paboTka pe3yabTaToB
W3MEPEHHI TpeOyeT MHIMBHUAYATHHOTO TIOIX0/1a TS KaXA0To (aiiia UCXOMHBIX TaHHBIX.

CYTO‘IHI)IC M YaCOBBIC 3HAYCHU MMApaMETPOB TCIIJIOHOCUTEIIA UCITOJIB3YIOTCA JJIA BCpI/I(bI/IKaHI/II/I
M3MEpEHHBIX 3HaueHui. [Ipu mpoBeeHNH 3TOM MpOoLeAyphl OCHOBHOE BHUMAHUE CIIETYET
oOparaTh Ha ClIeyromiee:

SHAYCHUA TEMIICpATYyp U paCXoa0B TCIINIOHOCUTEIIA HE JOJIKHBI BBIXOJUTH 3a q)HSI/IV—IeCKI/I
000CHOBAHHBIE MMPEaCIIbl;

B CYTOUHOM (haiijie He TOHKHO OBITh PE3KHUX U3MEHEHHM pacxo/1a TeIJIOHOCHUTEIIS,

3HAYEHUS CPEAHECYTOYHOM TeMIepaTypbl TEIJIOHOCUTENS B IIOJIAIOIIEM TPYyOOTpoBOIE Y
noTpeOuTeNei He TOJKHBI IPEBBIIIATh CPEIHECYTOUHbIE 3HAUEHUS TEMIIEPATypPhI B I101A0IIEM
TPYOOIIPOBOJIE HA NCTOUYHUKE TEIIOBOM SHEPIUu;

M3MEHEHHE CPETHECYTOUHOM TeMIlepaTypbl TEINIOHOCUTENS B MOJAIOIIEM TPYOOIIPOBOE Y
noTpeOUTeNe JOMHKHO COOTBETCTBOBATh M3MEHEHHIO CPETHECYTOUHOM TeMIepaTyphl B
MoJ1aro1eM TpyOOpoBOie Ha HICTOYHHKE TETIJIOBON YHEPTHH.



[To pe3ynbraTam Bepu(pHUKAIIMKA UCXOIHBIX TAaHHBIX TPUOOPOB ydeTa COCTaBIIsAETCs TabauIa, B
KOTOPOM ISl KayKJI0TO MOTPEeOUTENS TEIIOBOI SHEPTrUH, UMEIOIIEro MpHUOOpkI yuerTa, U s
MCTOYHUKA TEIUIOBOM SHEPTUU YKa3bIBAETCS TOT MIEPHUOJ, KOI/Ia JOCTOBEPHOCTh MCXOIHBIX
JAHHBIX HE BbI3bIBACT cCOMHEHUS. Ha ocHOBaHMU 3TON TabIuUIIbl BEIOUpAaETCs 001U Iepruo, 3a
KOTOPBIA UMEIOTCS JJOCTOBEPHBIE PE3YJIbTAaThl U3MEPEHUS IS BCEX MOTpEOUTENEH U Ha
MCTOYHUKE TETIOBOM SHEPTUU (IIePHO]] HATUYHS TAHHBIX ).

Hcnonb3ys wacoBoi (a1 JaHHBIX, TOJTYYCHHBIH Ha HCTOYHUKE TEIJIOBOM SHEPTHH,
ONpeIesAeTCsl KOJTUYECTBO YACOB B MEPHOJIE U3MEPEHUI N U, JaHHBIC 32 KOTOPbIE OyAyT
MCIIOJIb30BATHCS JJIsl OCTeAyIone 00paboTKH.

[Tepen onpenencHUEM IEPHOIa U3MEPCHH BRIYHCIISICTCS BPEMs 3aIIOJTHEHHS BCEX TOIAIOIIIX
TPYOOIIPOBOJIOB TEINIOHOCHTEIEM T ¢, mo bopmyre:
Voo
GI‘IIT
T (2.1

rac

Vo CyMMAapHBIif 00beM BCeX MOAAIOIINUX TPYOOIPOBOIOB TEIIIOBOM CETH, M 3;

oo IIJIOTHOCTDb BOJBI IIPpU cpezLHeﬁ 34a MICPBBIC CYTKHU IIEPpHUOAA HAIINYIUA JaHHBIX TEMIICPATYPC

CETEBOM BOJHI B IIOJAIOIIEM pr60np0130,ue Ha HCTOYHHMKE TEIJIOBOMH OHEpPTHUH, KI/M 3;

HIT
Gn - CpCI[HI/Iﬁ 3a BECh IIEprUoa I/ISMepeHI/Iﬁ pacxoa TCINIOHOCUTEIIA 110 MOAA0IIEMY

TpyOONPOBOy Ha HCTOYHHMKE TEIUIOBOM 3HEPTUH, KI/C.
ITepuon usmepeHnii JOKEH yIOBIETBOPSTH CIEAYIOLUIUM YCIOBUSAM:

CpenHsisl TeMIIepaTypa CETEBOM BOBI B TTOIAIOIIEM TPYOOIIPOBO/I€ Ha HCTOYHHUKE TEIIIOBOM
YHEPTUHM 32 BpeMs 'n, Ipe/IIIecTBYIONIee HAUaly MepHoIa H3MEPEHHIT, ¥ CPEeIHs TeMIIepaTypa
CeTeBOi BOJIBI B ITO[AIONIEM TPYGOIPOBO/IE HA HCTOYHUKE TEILIOBOI SHEPIUH 32 BpeMsl = B
KOHIIE Tepro/ia U3MepeHnil oTiimdaercs He Oonee yem Ha 5 °C;

MEepUOJ UBMEPEHUN MTOJTHOCTHIO COJIEPIKUTCS B EPUOJI€ HATUYHUS TaHHBIX;

nepuon I/IBMCpCHI/Iﬁ JOJIKCH OBITh HETIPCPBIBHBIM U COCTABJISITH HC MCHCC 240 gacos.

Ecnu Takoit mepuo1 HEBO3MOKHO BBIOPATh W3-32 OTCYTCTBUS JAHHBIX Y OJJHOTO MJIH HECKOIBKUX
noTpeOuTenel, TO JaHHBIE MPUOOPOB yueTa ITUX MOTpeOUTeNel B JalbHEUIIIEM pacueTe He
HCIIOJIb3YIOTCH.

KonugecTBO ocTaBmuxcst moTpeOuTeNeH, y KOTOPBIX HMEIOTCS JaHHBIE MPUOOPOB yUeTa,
JOJIKHO cocTaBlsATh He MeHee 20 % ot o0Iiero uncia noTpeduTeneil JaHHOM TEeTI0BON CETH.

Ecnu xonnuecTBo notpedureneii ¢ mpudbopamu yuera crano menbiie 20 %, Heo0Xo1umMo
BBIOpaTh APYToii mepuos it cOopa JaHHBIX U NIPOAIENATh MPOLEAYPY BepH(UKaIK 3aHOBO.



Jns1 naHHBIX, MOTYYEHHBIX HA UICTOYHUKE TEIIJIOBOM SHEPTUH, ONPEACIIACTCS CPEaHSS 3a MePUo]
U3MEpEHMil TeMIlepaTypa CeTeBOM BObI B IOJIAI0IIEM TPYyOOIpoBoOIe = , ©C, ucpennsis 3a

. . £
IepHOJ U3MEPEHUN TeMIIepaTypa CETeBOH BOJbI B 00paTHOM TpybonpoBoge * , °C:

Mo
ifw
K=l

R (2.2)

il )
z?é

Ra (2.3)

rac

ta - W3MEpEHHBIC 3HAYCHHS TEMITEPaTyPbl CETEBOW BOJIBI B MIOJJAIOIIEM TPYOOIPOBOIE HA
HMCTOYHHKE TEIUIOBOW SHEPTUHU, B3SAThIE U3 YacoBoro (aitna, °C;

tP‘D:T
@ - P3MEepEeHHbIE 3HAUEHUS TEMIIEPATYPhl CETEBO BOJBI B 00paTHOM TpyOOIpOBOIE Ha
UCTOYHHUKE TEIJIOBOM SHEPTHH, B3ThIe U3 YacoBoro ¢aitna, °C;

Ue . KOJIMYCCTBO 4aCOB B IIEPHUOAC HSMepeHHﬁ.

Jlnis mepuoia U3MEpeHUi ONpeeIIsIoTCs CPeIHss TeMIlepaTypa rpyHTa Ha cpesiHeil riryonHe
H

3QJI0KEHUST OCH TPYOOIIPOBOJIOB e , © C, 1 cpeansisi TeMiiepaTypa Hapy>KHOTO BO3/1yXa ty ,°C.

3. OIIPEAEJIEHUE HOPMATHUBHbLIX
MNOTEPH TEIIJIOBOU DHEPTUH

3.1. ONIPEJEJEHME CPEJJHET0JOBbIX HOPMATUBHBIX IIOTEPH TEINJIOBOH
JHEPTUHA

JI1st KaXX0ro y4acTKa TEIJIOBOM CETH OMPEAEIIIOTCS COTIacHo [4 | cpeHero10BbIe
HOPMAaTUBHBIC yIebHBIC (Ha 1 MEeTp JUTMHBI TPYOOIIPOBOIa) 3HAUCHUS TIOTEPh TEIJIOBOM
SHEPTUH 10 HOPMaM MPOCKTUPOBAHUS [2 | unu [3 |, B COOTBETCTBUH C KOTOPBIMH BBITIOJIHEHA
TEIUI0Bask U30JISIIHS TPYOOIPOBOIOB TETIOBBIX CETEH.

CpenHero1oBble yAenbHbIE TOTEPHU TEIIOBOM YHEPTUN OMPENEIAIOTCS PU CPETHETOTOBBIX
3HaYCHUAX TEMIepaTyp CETEBOM BOJBI B MOAAIONIEM U OOpaTHOM TPyOONIPOBOAAX U
CPEIHET0I0BBIX TEMIIEPATYpPaxX HAPY>KHOI'O BO3AyXa WM IPYHTA.
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3HauEHUs CPEJHETONOBBIX YEIbHBIX OTEPH TEIJIOBOM SHEPIUH IIPH PA3HOCTH CPEIHETOJOBBIX
TEMIIEPATYP CETEBOW BOABI U OKPYKAIOLIEH Cpelbl, OTIMYAIOIINXCS OT 3HAaYEHUH, IIPUBEIECHHBIX
B HOpMax, OIPEAEIAIOTCS JINHEWHON HHTEPIOALIEH HITU DKCTPAIIOJIALIMEH.

JlJIsl y4aCTKOB TEIUIOBbIX ceTel MOJA3eMHOM NMPOKJIAJAKH C TEIUIOBOW U30JISIUEH,
BBITIOJITHEHHOU B COOTBETCTBUU C [2 | (Tabmn. E.1 npuioxenus E ), HopmMaTUBHBIE yIeIbHBIC
MOTEPU TETUIOBOM SHEPTUH ONPEICIISIIOTCS CYMMapHO 0 MOAAI0IIEMY U 00paTHOMY

Tpybonposonam “x , Br/m, mo dopmye:

MT - AT
T T (3.1

rIe

T
% - yjnenbHBIE HOTEPH TEMIOBOI SHEPIUM CYMMApHO 110 TOAIOMIEMY H 0OpaTHOMY

TpyOOIPOBOJaM ITPH MEHBILIEM, YeM ISl TAHHOW CETH, TAOIMYHOM 3HAUYCHUH Pa3HOCTH
CPEIHEr0JIOBBIX TEMIIEPATYP CETEBOM BOABI U IpyHTa, BT/M;

T,
gt - YACIIbHBIC TIOTCPHU TEIIOBOH OHEPIrUuu CYMMApHO 110 IMoJarouieMy nu 06paTHOMy

TpyOompoBoaM pu GOIbIIEM, YEM JJIS TaHHOW CeTH, TAOJIMYHOM 3HAYEHUU PAa3HOCTH
CPEIHEroZI0BBIX TEMIIEpPATyp CETEBOM BOJBI U TpyHTa, BT/M;

(=
T - 3HAYCHHE PA3HOCTU CPETHErOJIOBBIX TEMIIEpPATyp CETEBOM BOJBI U TPYHTA I JaHHOU
TEIIoBOM ceTH, °C;

TI
T - MEHbIIIee, YeM ISl TaHHOW CeTH, TaOINYHOE 3HAYEHHE PA3HOCTH CPEIHET0JJOBBIX
TEMIEpaTyp CeTeBOU BOABI U TpyHTa, °C;

T.
P .
- 6OJ'ILI_HCC, 4EM JId JaHHOU CCTH, TaOJIUYHOE 3HAYCHUE PAa3HOCTH CPECAHCTOAOBBIX

TEMIIEPATyp CETEBOW BOABI U IpyHTa, °C.

Pa3HOCTh CpeHero1I0BbIX TEMIIEpaTyp CETEBOM BOJIBI M TPYHTA OMpeeseTcs mo hopmysie:

¥ 2 , (3.2)

rIe
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[mig (m
w t - CpeIHET00Bast TEMIIEpPATypa CETEBOM BOBI B MOIAIOIIEM H OOpaTHOM
TpyOOIIpOBOJaX, COOTBETCTBEHHO, °C;

(uy
g - CpE/IHET0I0Basi TEMIIEpaTypa rPyHTa Ha CPETHEH TIIyOUHE 3aJI0)KESHUS OCH

TpyOonpoBooB, °C.

Jns pacripenenenus yaeabHbIX TOTEPD TEINIOBOM SHEPIUMU HA y4aCTKaX MOJ3EMHOM MPOKIIAJIKU
MEXy MOJAI0IIMM U 00paTHBIM TPYOOIIPOBOAAMHU OMPEEIIAIOTCS CPEIHEr0/J0BbIE

HOPMATHBHBIC Y/IE/bHbIE OTEPH TEILIOBON HEPIHH B 00PaTHOM TpyGonpoBoe 1= Br/m,
KOTOpbIE MPHHUMAIOTCS PABHBIMH 3HAYCHUSM HOPMATUBHBIX Y/AEIbHBIX OTEPh B 00paTHOM
TpyOoIpoBoJe, npuBeAeHHbIM B Tabu. E.1 npunoxxenus E .

Cpe,[[HeI‘OI[OBLIe HOPMAaTUBHBIC YJCIIbHBIC IIOTCPU TEIIOBOM OHCPI'UH B I1OJAI0IICM

Tpy6omnposoze " | Br/m, onpenensiorcs mo Gpopmye:

Bm ~ G T e (3.3

[l y4aCTKOB TEIUIOBBIX CETEN NMOA3EMHOM NPOKIAAKU C TEIUIOBOW U30JALMEH, BBIIIOJIHEHHON B
cootBeTcTBUH ¢ [3 | (Tabn. .1 npwioxkennst U , Tabn. K.1 npunoxkenus K , radm. H.1

npunoxenus H ), nepea onpeacjICHUCM HOPMATUBHBIX YACIBHBIX TOTCPb TEIJIOBOM OHEPIrun
T

CJIelyeT JOTOJHUTEIBHO ONPEAEINTD Pa3HOCTh CPEAHETONOBBIX TEMIIEPATYP &tfP, °C, s
KaX/10} Mapbl 3HAUCHUH CPEAHEr0JIOBBIX TEMIIEPATYP CETEBOM BO/BI B ITOJAIOIIEM U OOpaTHOM
TpyOOIIpOBOJaxX U IpyHTa, NpuBeaeHHBIX B Ta0n. V.1 npunoxenus U , tadn. K.1 npunoxenus K
u tabs. H.1 npunoxxenus H :

T T
AT = t, Tt o
T 5 TR
, (3.4
rae
T T
n %o - COOTBETCTBEHHO, TaGIMYHbIC 3HAUCHHS CPEIHETO0BBIX TEMIIEPATYP CETEBOM BOJIBI B

nonatomieM (65, 90, 110 °C) u obpatHom (50 °C) TpydompoBoaax, °C;

=y
frpx - HOpPMaTUBHOE 3HAUYEHUE CPEHEr010BOI TeMiiepatypsl TpyHTa, °C (mpuHUMaeTcs
paBHbIM 5 °C).

JIst KaXK0i mapbl CPETHEr0IOBBIX TEMITEpaTyp CETEBOM BOIBI B MOAAIONIEM U 00paTHOM

TPyOOIPOBOaX OMPENEIIAIOTCS CyMMapHble HOPMAaTUBHBIE Y/ENbHbIC IIOTEPHU TEIIIOBOM SHEPTUU
r
s , Br/™m:
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r__r r
T = S T Fom , (35)

rae

r r
umn  Faon - COOTBETCTBEHHO, 3HAYCHHSI HOPMATHUBHBIX YJEIbHBIX MTOTEPh TEINIOBOM YHEPTUU
JUTSI TIOA3EMHOM MTPOKIIAAKHU B TIOJJAIONIEM U 00paTHOM TpyOOIPOBOAAX, MPUBEICHHBIC B TA0I.
N.1 oprmioxenns U , tadi. K.1 npuwioxenns K u ta6a. H.1 oprioxkenus H .

3Ha4YEHMs CPETHETOJIOBBIX YAEJIbHBIX OTEPh TEIJIOBOU SHEPTUH ISl pacCMaTpUBaeMOM
TEIJIOBOM CETH NIPHU PA3HOCTU CPEIHETOAOBBIX TEMIIEPATYP CETEBOM BOJIBI M OKPYKAIOIIEH
Cpelbl, OTIUYAIOIIEHCs OT 3HAUCHUH, ONpeleIeHHbIX 110 Gopmyre 3.4 , onpeaenstoTcs
JIMHENHON UHTEPNOIALNEH NN IKCTPAIIOJIALUEH.

3HaueHHs CyMMApHBIX Y/IE/IbHbIX II0TEPh TEIIOBOI SHEprun 3= | BT/M, onpeiesroTes 1o
dopmynam 3.1u 3.2.

Cpe,[[HeI‘OI[OBLIe HOPMAaTUBHBIC YJCIIbHBIC IIOTCPU TEIIOBOM OHCPI'UH B IIOAAI0IICM

Tpy6omnposoze " | Br/m, onpenensiorcs mo Gpopmye:

T _.&tTI
e = e (a8 ) S
Dby ~ Db (3.6)

e

T, T,
%m | %em - yjespHBIE TOTEPU TEMIOBOM SHEPTHH MO TIOAAIOIIEMY TPYOOIIPOBOIY HPHU ABYX
CMEXXHBIX, COOTBETCTBEHHO MEHbBILIEM U OOJBIIIEM, YeM JJIS TAaHHON CEeTH, TAOIUYHBIX
3HAYEHUSX Pa3HOCTU CPEIHErOJJOBBIX TEMIIEpPATyp CETEBOM BOJBI U TpyHTa, BT/M;

(=
B - 3HAYEHHUE Pa3HOCTH CPEIHETOJJOBBIX TEMIIEpATyp CETEBOM BOJABI U TPyHTA JJIs
MO/IAFOIIETO TPYOOIPOBOAA paccMaTpuBaeMon TerioBoi cetu, °C;

T T,
e , Do CMEXHbIE, COOTBETCTBEHHO MEHbIIIEE U OoJIbliIee, YeM IS JTaHHOU CeTH,
TaOJIMYHbIE 3HAYCHHS PA3HOCTH CPEIHEr0/IOBBIX TEMIIEPATYpP CETEBOI BOJBI B MTOIAIOIIEM
TpyOonpoBoJe u rpyHTta, °C.

CpenneroioBble 3HaUEHUS Pa3HOCTU TEMIIEPATYpP CETEBOI BOJIbI U TPYHTA JUISl TOAAIOIIETO
TpyOOIpOBO/Ia ONpeAestoTCs 1Mo Gopmyie:
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"II—""'EM = f’x _f’z_p , (37)

rac

2

i o
@ - CpeIHeroIoBas TeMIepaTypa rpyHTa Ha cpe/iHei TiyOuHe 3a10KeHUsS OCH

TpyOompoBo 0B, °C.

Tabnu4HbIE 3HAYCHUS PA3HOCTH CPETHETOJOBBIX TEMIIEPATYP CETEBOM BOBI B TIOIAOIIEM
TpYOOIIPOBOJIE U FPYHTA OMPENEISIOTCS 0 hopMyIie:

HH b Fi (38)

CpenHero1oBble HOPMaTUBHBIE YEIbHBIE IOTEPU TEIJIOBOM SHEPTUU B 0OPATHOM

Tpy6omnposone @ | Br/M, onpenensiorcs mo hopmyie:

Fpo — Ty ~ Ty (39)

Jly1s BcexX y4acTKOB TEIJIOBBIX ceTell HAI3eMHOM NMPOKJIAJAKH C TEIUIOBOW H30JISIUEH,
BBITTOJHEHHO! B cooTBeTcTBUH ¢ [ 2], [ 3] (Tabm. XK.1 npunokenus X , tabm. JI.1 npunokeHus
JI, Ta6s. I1.1 npunosxxenus 11 ), HopmMaTUBHBIE yI€IbHBIE IOTEPH TEMJIOBON YHEPTHU

ONPCACIIAOTCA pa3ACIbHO IO IMOAAIIEMY U O6paTHOMy pr6OHpOBOI[aM, COOTBCTCTBCHHO, G

u %= Br/m, mo hopmynam:

I T'E —_ TI
Dby = Dby (3.10)

T T, T ﬁt; _ﬁIE.T;';

Qe = o T 1 - }IJI"_“»IT*—:"_\.IT'
o o (3.11)

rIe
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T T,
% | %um - yjenbHBIE IOTEPH TEIIOBOM SHEPIUHM MO TOAAIONMIEMY TPYOOIPOBOLY PHU ABYX
CMEXKHBIX, COOTBETCTBEHHO MEHbIIIEM U OOJIbLIEM, YEM JIJIsl TAHHOM CETH, TAaOJIMYHBIX
3HAYCHUAX PA3HOCTH CPEIHETO/IOBBIX TEMIIEPATyp CETeBOM BOJBI M HAPYKHOTO BO31yxa, BT/M;

T T
Gws | S - yjenpHBIC MOTEPH TEILIOBOI SHEPTHH IO 0OPATHOMY TPYOOIIPOBOY IPH ABYX
CMCKHbIX, COOTBECTCTBCHHO MCHBIIIEM U 6OHBH_[€M, yeM I HaHHOﬁ CCTH, Ta6.]_H/I'-IHBIX
3HAYEHMAX PA3HOCTH CPETHEr0JOBBIX TEMIIEPATYP CETEBOM BOABI M HAPYKHOTO BO31yXa, BT/M;

[w T
Lt , Bl 3HAYECHHE PA3HOCTU CPEAHETOOBBIX TEMIIEPATYP CETEBOM BOJIBI M HAPYKHOTO
BO3/[yXa COOTBETCTBEHHO JIJISl TIOJIAIOIIETO ¥ 0OpaTHOTO TPYOOIPOBOIOB JIJIsl JAHHOH TETIJIOBOM
(o) .
cetu, °C;

T, T,
Sty , Dl CMEXXHbBIE, COOTBETCTBEHHO MEHbIIIEE U OOJIbIIEE, YeM JIJIsl IaHHOU CETH,
TaOJMYHBIC 3HAYCHUS PA3HOCTH CPEIHETOI0BBIX TEMIIEPATYP CETEBOW BOJIBI B TIOJAFOIIIEM
TPYOOIIPOBOJIE M HAPYXKHOTO BO3yxa, °C;

AT T .

®E - CMCXKHBIC, COOTBECTCTBCHHO MCHBIIICC U 6OJII)IH€€, YEM 1A JaHHOU CCTH,
TaOJIMYHbIC 3HAYCHHS PA3HOCTH CPEIHETOIOBBIX TEMIIEPATYpP CETEBOI BOJIbI B 0OpaTHOM
TPYOOIIPOBOJIE M HAPYXKHOTO BO3ayxa, °C.

3HaueHUs Pa3HOCTU CPEIHETOI0BBIX TEMIIEpaTyp CETEBOM BOJBI U HAPYKHOTO BO3/yXa s
MO/IAIOIIETO U 00PAaTHOTO TPYOOIIPOBOIOB OMPENEISIOTCS 0 (popMyiam:

2 g _ g2
"Ii‘"f’xs L £, , (312)
2 _ 4oz _ gl
"ﬁ'ﬁae £, i , (313)
rae
fﬁ
¢ - CPEIHEroJIoBas TEMIIEpATypa Hapy>KHOTo Bo3ayxa, °C.

JI1 IPOKJIaI0K B MPOXOAHBIX U MOJYNPOXOIHBIX KAHAIAX, TOHHEJNAX, MOABAJIAX y/e/IbHbIE
MOTEPH TEIJIOBON IHEPTHH YUaCTKOB OMPEIEIISIOTCS [0 COOTBETCTBYIOUIMM HopMaM [ 3 | i
MPOKIIAZ0K B moMenieHusx (tadbn. M.1 opunoskenus M , tabn. P.1 npunoxkenus P ) npu
CPEIHETOIOBBIX TEMIIepaTypax OKPY>KarolIero BO3yXa: TOHHEIEH U MPOXOIHBIX KaHAIOB - +40
°C, nns noasanos - +20 °C.

J1st KaXxaoro yyacTKa TEIJIOBOM CETH ONPEACIIAIOTCS HOPMATUBHBIE CPEAHETOJJOBBIC 3HAUCHUS
MOTEPh TEIIOBOW SHEPTUH OTACIBHO [Tl MOAAIOIIEr0 U 00paTHOro TPyOOIPOBOAOB:
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Qe =t L8 (3.14)

Qo = L8 (3.15)

rac

[nny
Qo - CpeIHEeroJ0Bbie HOPMATHBHBIC IIOTEPH TEIJIOBOW SHEPTHU T10 MOIAIOIIEMY
Tpybomnpoozy, BT;

T
Qo CPEIHET0/I0BbIE HOPMATUBHBIC MOTEPH TETIOBOM YHEPTUU TTO OOPATHOMY TPYOOIIPOBOAY,
BrT;

L - JUIMHA y4acTKa TEeTIOBOM CeTH, M;

# - k03¢ pHUIIMEHT MECTHBIX TIOTEPD TETJIOBOI SHEPTHH, YIUTHIBAIOIINHN MTOTEPH TEIIOBOU
SHEPrUH apMaTypO, KOMIIEHCATOPAMHU M OTIOPAMH, IIPHHUMAEMBIN B COOTBETCTBUU C [3 |
paBHBIM 1,2 TIpH MOJ3EMHOM KaHATBHOM W HAaJ3eMHOW TPOKJIaIKaX JJIsl YCIOBHBIX TPOXO/I0B
TpydonpoBooB 0 150 mm u 1,15 mns ycnoBHbIX poxoaoB 150 MM u Gornee, a Takke s BCexX
YCIIOBHBIX IIPOXOJIOB MPH OecKaHaIbHOM MpoJake.

3.2. ONIPEJEJIEHUE HOPMATHUBHBIX IOTEPH TEILJIOBOM SHEPTHUH 3A
MEPUO/J U3MEPEHU

Jlst KaXK0ro y4acTKa TEIJIOBOM CETH OIMPEACIIAIOTCS HOPMAaTUBHBIE CPEAHHE 3a TIEPHO/T

H H
MU3MEPEHUN MOTEPH TEIUIOBOW SHEPTUM B NIOAAIOLLIEM QHE, BT, u o6patHOM Qo , BT,
TpyOOIpoBOIaxX.

JIJ1s1 y4aCTKOB TeNJIOBOM CeTH MOA3eMHOI MPOKJIAJIKH HOPMAaTUBHbBIE CPEHHE 32 IEPHO]T
W3MEPEHHI MMOTEPH TETUIOBOM YHEPTUU OMPEEISIIOTCS 10 (hopMyIam:

o J, (3.16)

Y (3.17)
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JlJIs1 y4aCTKOB TeIJIOBO# CeTH HA/JA3eMHOM NMPOK/IAJIKH HOPMAaTUBHBIEC CPEIHUE 3 TIEPUOL
U3MEpPEHU OTEepH TEIUIOBOM 3HEPTUH OIPEAEIAI0TCS 110 popMyiam:

-]

Q -oe Tt

(= S = §
Tk (3.18)
T =
G-
o Tt (3.19)
rac
oA i ;
y - cpe)lem 3a HepI/IOI[ I/I3MepeHI/II/I TeMHepaTypa CCTCBOU BOALI B IIOAAKOIIIEM U

o0paTHOM TpyOOIPOBOAaX Ha UCTOYHHUKE TEIUIOBOM 3Hepruu, °C;

(= (m
tw | b - CpemHerojoBas TeMIIepaTypa CeTeBOH BOJIbI B IIOJIAIOIIEM U OOpaTHOM
TpyOOIIpOBOJaX, COOTBETCTBEHHO, °C;

H
trp , ty - CpelHss 3a IepHOJl U3MEPEHUM TeMnepaTypa rpPyHTa U Hapy>KHOTO BO3/1yXa,
COOTBETCTBEHHO, °C;

T f=
trp y tx - CpeaHCroaoBas TEMIICpAaTypa 'pyHTa U HAPYKHOI'O BO3yXa, COOTBETCTBCHHO,
°C

JI11 y4aCTKOB, POJIOKEHHBIX B IPOXOHBIX U NMOJIYNPOXOAHBIX KAHAJAX, TOHHEJIAX,
NMOJABAJIaX HOPMATHBHEIE CPEHHE 32 TIEPUO] H3MEPEHHI MTOTEPH TETIOBOIM SHEPTHH
onpenensiores no popmynam (3.18 ) u (3.19 ) npu cpenHeit Temneparype Hapy>KHOTO BO3/1yXa
PaBHOM CPEIHET00BOM: JUIsl TOHHEJIEH U NPOXOAHbIX KaHaioB - +40 °C, s nmoasanos -+20 °C.

Jlist Bcelt ceT onmpeensitoTCsl HOpMaTHUBHBIE CPETHUE 32 MIEPUOJT UBMEPEHHM MTOTepH TETIOBOM

SHEPrUM B MOJAIOIIEM TPYOOIIPOBOIE i , Bt:

U =2 (3.20)

OnpenensoTcss HOpMAaTUBHbBIE CPETHUE 3 TIEPUOJ] UBMEPEHU MOTEPU TETIOBOW SHEPTUH B

MOIAFOIIEM TPYOOIIPOBO/IE JIJIsl BCEX YYACTKOB MOA3EMHOMN MTPOKITAIKH Qi , BT:
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Qe = > .0k
o (3.21)

OmnpenensroTcss HOpMaTUBHBIE CPEHHE 3a MIEPUOJT U3MEPEHH MOTepH TEIIOBOM SHEPTUU B

o0paTHOM TpyOONPOBOAE ISl BCEX YYACTKOB MOA3EMHOM MPOKIIATKH o , BT:

Qe = 2.
mmE (3.22)

OHpe,I[eJ'IHIOTCH HOPMATHUBHBIC CPCAHHC 3a IICPUOI I/ISMepeHI/Iﬁ moTepu TEILIOBOM OHCPIUn B

noJaro1eM TpyoomnpoBoIe A BCeX YYacTKOB HAJ3€MHOM MPOKIAIKH G , BT:

QG = 2.
wman (3.23)

OHpeI[eJ'IfIIOTCH HOPMATUBHBIC CPEAHUC 3a NICPHUOIL H3MepeHHfI noTepu TEIJIOBOH OHCEPIUu B

0o0paTHOM TpyOOIIPOBO/IE /Ul BCEX YUaCTKOB HAaJJ3€MHOM MPOKIaIKH Qs , BT:

Qe = >
g (3.24)

OmnpenensitoTcs HOpMaTUBHBIE CPETHUE 32 MIEPUOJT UBMEPEHUH MOTepH TEMIIOBOI SHEPTUHU B
MOJaroIIeM TpyOOITpOBO/IE ISl BCEX YUACTKOB, PACIIONIOKEHHBIX B TPOXOIHBIX U

MOJIYIIPOXOAHBIX KaHAJIaX, TOHHCIIAX q'(m' , Brt:

U = > O
i (3.25)



OnpenensroTcss HOpMaTUBHBIE CPEHUE 32 MIEPUOJ UBMEPEHUH TOTEPH TEIIOBOM SHEPTUHU B
0o0paTHOM TpyOONpOBO/E AJIs BCEX YUACTKOB, PACIIOJIIOKEHHBIX B IIPOXOAHBIX U MOJYIPOXOAHBIX

E
KaHaJlaX, TOHHEJISIX Qo , BT:

Qe = 2.0
e (3.26)

OnpenensroTcss HOpMaTUBHBIE CPETHUE 32 MIEPUO]T U3MEPEHUH MOTEPH TEIUIOBOM SHEPTUu B

noJlaro1eM TpyOOIpoBoI€ Ui BCEX YUaCTKOB, PACIONIOKEHHBIX B IOBAIAX Qi , BT:

s = > i

mmn (3.27)

OnpenensitoTcss HOpMaTUBHBIE CPEHUE 3a MIEPUOJT U3MEPEHU ITOTEPU TEIJIOBOM SHEPTUU B

O6paTHOM TPY6OHpOBOI[e AJI1 BCEX YYaCTKOB, PACIIOJIOKCHHBIX B ITOABAJIAX sz'm , Br:

G = 2 %o

mman (3.28)

4. OITPEAEJIEHUE ®PAKTUYECKUX
MNOTEPH TEIIJIOBOU DHEPTUH

4.1. ONPEJEJEHUE ®PAKTUYECKUX NOTEPH TEIVIOBOM 3HEPTUH 3A
MEPUO/J UBSMEPEHUH

Ha ncrounnke TemioBOM SHEPTUH U TSl BCEX MOTpeOUTENel TEIIOBOM SHEPTHH, UMEIOIITIX
npubopsk! yuera (i -ble MOTPEOUTENN TEIUIOBOM SHEPTUH), ONIPEIENSIeTCS CPEIHUIN 3a BeCh
MEePHOJT U3MEPEHHH PaCcX0]1 TETIJIOHOCUTEIIS B TTOIAIOIIEM TPYOOIIPOBOIE:

360ny (4.1)



i _ k=l
O " e
LI (4.2)
rae
e y .
b - Cpe[[HI/II/I 34 BECh HepI/IOI[ I/I3MepeHI/II/I paCXOII TCILNIOHOCUTCIIA 110 HOI[aIOH.[eMy

Tp}/6OHpOBOI[y Ha UCTOYHMKE TEIIOBOM OHCPI'HH, KF/C;

HT
G - U3MEpEHHBIE 3a ePUO]l U3MEPEHUM 3HAUEHUS pacXxo/1a TEIJIOHOCUTENS Ha
UCTOYHHUKE TEIJIOBOI SHEPIuH, B3AThIE U3 4aCOBOro Qaiina, T/4;

i
G - CpemHUH 3a BeCh IEPHOJ H3MEPEHUI PAcX0/] TEIFIOHOCHUTEIS 10 MTOJAl0IIeMy
TPyOONIPOBOY Y i -T0 MOTPEOUTENS TEIIIOBOM SHEPTHH, KI/C;

i
G - M3MEpCHHBIC 3a MEPUOJ] U3MEPEHHI 3HAYCHUS PacX0ia TCIUIOHOCHTENIS Y 1 -TO
NOTpEeOUTENS TETUIOBOM YHEPTHH, B3ATHIC 3 YaCOBOTO (paiiia, T/4.

JlJ151 3aKpBITOI CHCTEMBI TEIIOCHAGKEHUS OTIPECIIIECTCS CPEHUMN 32 BECh MIEPUO]T
M3MEPEHHI pacxo/l MOANMUTOYHOMN BO/IbI HA HICTOYHUKE TEIIOBOM YHEPTUU:

rl'l
T
ZG}?N‘IEK]I
T _ Rl
TR, .
oy (4.3)
rue
GWZ‘I‘
oL - CpeaHui 3a BECh NEPUOJ] U3MEPEHUHN PACXO/1 MOJMATOYHON BOJIbI HA UCTOYHUKE

TETIJIOBOM DHEPTHUH, KI/C;

G o
Fresek - HM3MEPEHHBIC 3a EPUOJ U3MEPEHNH 3HAUCHUSA pacXoa TEIMIOHOCHUTEIIS Ha

MOJIMUTKY Ha HCTOYHUKE TEIUIOBOM 3HEPIuu, B3AThIe U3 YacoBoro (aiiia, T/4.

Cpennuii 3a BECh IEPHO]] M3MEPEHUN PACXO] TETUIOHOCUTEISI B TIOJIAI0IIEM TPYyOOTIpoBoIe

BeITOES .
G , KI/C, U1 BceX MOTpeOUTENeH TEIIOBON SHEPTUH, HE MMEIOLINX MPUOOPOB yueTa (j -bIX

noTpeOUTENeH TEIIOBON SHEPTUH ), TS 3aKPBITHIX CUCTEM TEIIIOCHA0KEHHUS ONPEEIISETCs 110
dbopmyre:



GEeme = gam - NG - (314 G2, )
T , (4.4)

I[.Tlﬂ OTKPBLITBIX CUCTEM TeHJIOCHaﬁ)KeHI/IH, HC UMCIOIIUX KPYTIJIOCYTOYHBIX HOTp€6I/ITeJIeﬁ
TEIIJIOHOCUTECIIA, OIPECACIIACTCA CpeI[HI/Iﬁ 3a BECh IIEPHUOA H3MepeHHI>i pacxon HOI[HPITO“IHOﬁ BOJBI
Ha UCTOYHHKE TEIIOBOM OHCPIUU B HOUYHOC BPCMI.

Jnst aTOTO 32 KaXKabple CYTKH U3 Mepuoja u3MepeHuii Beionpaercs HouHoi (¢ 1:00 go 3:00)
CpeIHEeYacoBOM pacxo/ MOJMUTKY HA UCTOYHUKE TEIJIOBOM SHEPruu. [ moSydeHHBIX JaHHBIX

orpeiessieTcs: cpeHeapuGMETUIecKoe 3HaUCHHE Pacxo/ia, KOTOPOE U SBJISIETCS CPeIHEUACOBOM

Go e
HOJMUTKON TEIUIOBOM CETH B HOYHOE BpeMsl ~ ™Awws  1/q, Jisi OMpeIe/ICHHS BEIMUNHBI 7% |
KI/C, HCTIONB3yeTCst (hopMyIia:

HCT =Ggm‘£ﬁ
TR 36

L (4.5)

JI71st OTKPBITBIX CHCTEM TEIUIOCHAOKEHUS, IMEIOIIUX MPOMBIIIIEHHBIX TOTPEOUTENEH,
KPYTJIOCYTOYHO MOTPEOIISIONINX TeIUIOHOCUTENh M UMEIOIINX MTPHOOPHI ydeTa, ONpeessieTcs
CpeIHe"YacoBOe MOTpeOIeHNEe TETUIOHOCUTENSI B HOYHOE BpeMs. J1Jis 9TOro 3a KaKble CYTKH U3
nepuoia u3mMepenuit Beioupaetcst Hounou (¢ 1:00 mo 3:00) cpenneyacoBoii pacxo

TCINIOHOCUTCIIA Y KaXKAOTO TAKOI'O HOTpe6I/ITeJ'I$I. Z[J'ISI MOJIYYCHHBIX TAHHBIX OIIPEACIIACTCA
i

3
cpenHeapuMeTuyecKoe 3HaUCHUE pacxoja  ™EHE 1/y - J]nig onpeeNieHUs BeTHUNHBI

GWZ‘I‘
yrESE | Kr/C, HCTIOJB3YyeTCsl (popmya:

HIT _ i
Gm:u;'m:w:r'ﬁ Z GIIJJ'IPEEI-DJ‘E
i

3.6 , (4.6)

HCT =
Gym{m -

Cpennuii 3a BeCh epro]] N3MEPEHHH PacxXo/l TEIUIOHOCUTEIS B ITOJIAIOIIEM TPYOOIIpoBOE A
BCEX j -bIX OTpeOuTENe onpenensercs no popmyne 4.4.

CpC,Z[HI/Iﬁ 3a BECh IEpruoa H3MCpCHHI>i pacxoa TCIJIOHOCUTEIIA B TOJA0IIEM pr6onp0130;[e JJIA

. il
KaXJIOTO ] -TO IOTPEOUTEINSI G , KT/C, OTIpeIeNIIeTC sl ITyTeM pacipeieseHus 00IIero pacxoia

TEIJIOHOCUTEJIS TI0 TOTPEOUTENSIM MPONOPIIMOHATBHO CPETHEUACOBOM MPUCOESTUHEHHON
HarpysKe:



Gj — Gsezrqmsl Ql-]nomm
IT IT ZQerM
]

(4.7)

rac

J
Qo - cpemHeuacoBas MPUCOCIWHEHHAS HArpy3Ka B IIEPUOJT U3MEPEHHH | -TO
notpeourens, I'Jx/4;

]
> Qo
] - cpeaHeyacoBas IPUCOEAMHEHHAs Harpy3Ka BCeX | -bIX OTpeduTenei 0e3
npuOOpoB ydera B mepuo u3mepennid, I'Jx/4.

JU1st KaXK10ro 1-ro HOTPEOUTENS OIPEACIIAIOTCS CPEIHNE 3a IEPUO]] N3MEPEHHUH TTIOTEPH

1
TEIUIOBOM PHEPTUU Yepe3 TEIUIOBYIO H30JIALIUIO MOAAIIIEro TpyOoorpoBoaa Qrorgan ,. BT:
I, i .
. 1 MHCT _ .1
o, G (1:rﬂ,c th )
0 _ka
IT
0 , (4.8)
rae
“r - yIenbHas TeII0eMKOCTh Boabl, ¢ =4,187-10 3 Ix/(xr-K);
trac - U3MEpEHHbIE 3HAUEHUS TeMIIEpaTyphbl CETEBOM BOJIBI B TIOIAIOIIIEM

TpyOOIIPOBO/IE HA NCTOYHUKE TEIIOBOI 3HEPTUH, B3AThIe U3 yacoBoro (aiina, °C;

i
bt - U3MEpEHHBIE 3HAYEHUs TEMIIEPATypPbl CETEBOM BOJIBI B OJIAIOIIEM
TPYOOIIPOBOJIE Y 1 -TO MOTpeOUTENs, B3SIThIE U3 YacoBoro (aiina, °C.

OrnpeaensroTes: CpeTHAE 3a IEPHO] U3MEPEHU CyMMapHBIE MMOTEPH TETNIOBOW YHEPTHUH B
TIEE
MOIAFOIINX TPYOOTIPOBOIAX JIJIsl BCEX 1 -BIX IOTPEOUTENEH, UMEIOIINX MPUOOPHI yUeTa, T sl

Br:

%n = ZQ;mpcan

(4.9)



i
OnpenenstoTcst CpeqHue 3a MepUol U3MEPEHHUN NTOTEPHU TEINIOBOW SHEPTUU Qoo , BT, uepe3
TEIUIOBYIO U30JIALUIO MOAAOLIET0 TPYOOIIPOBOJa, OTHECEHHBIE K 1 -My IOTPEOUTEIIO, 3a
BBIUETOM MOTEPH TEIJIOBOM SHEPTHU B OTBETBICHUHU OT OCHOBHOTO TPYyOOIpoBoOa:

Qe = Qomgare ~ Lomgare (4.10)

B nepBom npubnukeHuy NoTepy TEMJIO0BOIM SHEPIHH B OTBETBIEHUU OT OCHOBHOTO
TpyOOIPOBOJa MPHHUMAIOTCS] PAaBHBIMH HOPMATHBHBIM CPETHUM 32 MEPHUOJI U3MEPEHUH MOTepsiM
TEIJIOBOM DHEPrUMu:

Qmga = Qe (4.11)

rac

.OTEL
o - HOpPMAaTHBHBIE CPEIHME 3a IEPHOJ U3MEPEHU ITIOTEPH TETUIOBOM YHEPTUU B
OTBETBJIEHUU OT OCHOBHOTO TO/IAIOIIETO TPYOOIpPOBOAa K 1 -My noTpedurento, BT.

CyMMapHbIe IOTEPH TEIUIOBOM YHEPTUN i , BT, B OCHOBHBIX MTOJIAIONIMX TPYOOIIPOBOIAX ISt
BCEX 1 -bIX OTpeOuTENeH ¢ mpubopamu yyera:

Qe = 2> Cm

i , (4.12)

. f,
KoadduimeHT noreps TEIIOBON SHEPTUU CETH ™ =™ | JI)x/(KI*M), B OCHOBHBIX MOJIAIOIINX
TpyOOIIpOBOJaX OMpEEINIIeTcs 0 JaHHBIM U3MEPEHUH [I1s MoTpeduTeneit ¢ mpubopamu ydera:

8 , (4.13)

rac



i o
l - HaWMECHBIIIEE PACCTOSHUE OT HCTOYHHUKA TETUIOBOM SHEPTUHU 10 OTBETBICHHUS OT
OCHOBHOTO TPyOOMpPOBO/Ia K MOTPEOUTEIIO C IPUOOpaMH yueTa, M.

i
[Tpu ompeneneHuy cpeTHUX 3a IEPUO] U3MEPEHUS IOTEPh TEIIOBOM SHEPruu ~™™Er  Br, vy j -
BIX TIOTpeOuTENeH 6€3 MPUOOPOB yUeTa UCTIONB3YETCS COOTHOIICHHE:

i = Joqd OTE]
= ' 17+
Qrm'mpcan rrl:orrepcarl;- Gr: l Qrmpcan , (414)
rac
i o .
1 - HaNMMCHBIICC PACCTOAHHUEC OT UCTOYHHKA TCIIJIOBOU SHCPTHUU 1O OTBCTBJIICHUA K |

-My TIoTpedurento 6e3 mpuOOpPOB ydeTa, M.
BRI TS,

OrnpenensroTest CpeAHKE 3a IEPHO] U3MEPEHUM CyMMapHBIE MOTEPH TETNIOBON YHEPTUN Q‘ml’“'“ )
Bt, B nogarouux TpyoonpoBoaax i j -bIX MOTpeOuTENel, He UMEIOIIUX MPUOOPOB yueTa:

Qsezrq:mi. - ZQI_]mn
i _ (4.15)

H
DakTUYECKUE CPEHUE 3a IEPUOJ U3MEPEHUI CyMMAapHbIE IOTEPU TEIJIOBOM SHEPIUU Cronepar ,
BT, Bo Bcex nmojaromux TpyoonpoBojax:

%n = Q%n + Qf;;rgi . (416)

[Tocne onpenenenus pakTHUECKUX MOTEPh TEIIOBOM HEPTUH B MOJIAIOIIEM TPYOOIIPOBOIE s
BCEX MOTpeOuTENel OnpeaesnseTcsi OTHOIIEHUE 3TUX MOTEPh TEIUIOBOM 3HEPTUU K HOPMaTUBHBIM
HOTEPSIM TEIJIOBOM SHEPIHH B MOJIAIOIIEM TPYOOIIpOBOIE:

e (4.17)



¥ BECh pacyeT NPOBOJUTCSA MOBTOPHO (BTOpOE MpUOIIKeHue), HaunHas ¢ popmyisl 4.10,
IPUYEM ITOTEPU B OTBETBIICHHUIX OT OCHOBHBIX TPYOOIIPOBOIOB OIIPEACISIOTCS 1O hopMyIIe:

E = [Q:[m'mpcan
G (4.18)

[Tocne onpenenenus BENUYUHBI (PAKTUYECKHUX MTOTEPH TEIUIOBOW SHEPTUH B MOIAOLIEM

TpyOOIPOBOJIE I BCEX MOTPEOUTENEH BO BTOPOM MPHUOIIKEHUH %n-:‘ €¢ 3Ha4YCHHUE
CPaBHMBAETCS C BEIMUNHON (PaKTUUECKUX OTEPh TEIJIOBON AHEPTUU B MOAAIOIIEM

TpyOOIPOBOJIE I BCEX MOTPEOUTENEH, TOTYYCHHOH B IEPBOM MPHUOIMKEHIH %n-l , 1

OnpeacsICTCA OTHOCHUTCIIbHAA Pa3HOCTb &Q .

Q?mmpa ol %n. 2 |
Gonpanz (4.19)

-

- H
Ecnn 3HaueHme £Q >0,05, To st ompeieIeHUST BETUYHHBI Qromgan MIPOBOJIUTCS €IIE OJTHO
npuOIIMKeHne, T.€. BECh pacueT, HaunHas ¢ hopmyist 4.10, moBTOpsieTcs.

OOBIUHO AJIs MOTYYEHUS YIOBIETBOPUTEIBHOTO pe3yIbTaTa JOCTATOYHO ABYX-TPEX

H
NpuOJIKeHNUH. 3HAY€HNE TETIJIOBBIX MOTEPb, Qromegar nosrydaeHHoe 1o gopmyie 4.16 B
MOCJIETHEM MPUOIMKEHUH, UCTIONB3YETCS B JAIbHEHIIIEM pacyeTe.

Bo3moskeH npyroit MeTo[| ydeTa BIUsSHUS OTBETBIIEHUH. BrinmonHus pacuetsl no ¢popmynam 4.1 -
4.9 , onpenernsieTcst BpeMsl IBUKEHHUS TEIJIOHOCUTENS 7, ¢, OT UCTOYHHKA TEIUIOBOW YHEPTUH 10
KaXXJIOTO U3 MOTpeOUTENeH:

‘“ZH, (4.20)
i L =11x'|D'F1x
S S S S

W o G| (4.21)

rac
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- BpeMs IBUKCHHSA TCIINIOHOCUTEIISA HA OJTHOPOAHOM YUACTKE TEIIOBOMU CETH, C,

Iy - JUIMHA OJIHOPOAHOI0 y4acTKa, M;

Wh - CKOPOCTH TCIINIOHOCHUTECIA HA OAHOPOJIHOM Y4YacCTKeE, M/C,

'D - IJIOTHOCTDb BOJbI IIPpU cpez[Heﬁ 3a IIE€PBBIC CYTKU IIEPHUOJa HATNYHUA JaHHBIX

TEMIIEPaType CETEBOM BOBI B TIOIAIOIIEM TPYOOTIPOBO/IC HA UICTOYHHUKE TEIJIOBOW YHEPTHUH, KI/M
3

E, - IUIOIIaJb CEUYCHUs TPYOOIIPOBO/Ia HA OJTHOPOJHOM yYacTKe, M 2;

Gy - pacxoJ TeIUIOHOCUTENS Ha OJTHOPOTHOM Y4acTKe, KI/cC.

OIHOPOIHBIN YHaCTOK TETJIOBOM CETH - 3TO YYaCTOK, HA KOTOPOM HE MEHSETCS Pacxo]y
TEIJIOHOCHUTENS. M YCIIOBHBIHM MPOX0J1 TpYOOIPOBOA, T.€. 00€CIeYMBaAETCS OCTOSIHCTBO
CKOPOCTH TETJIOHOCUTEJIS.

KoadduumeHT moreps TEIIOBOW YHEPTUH, ONPEACISIEMbIH 110 BPEMEHHU JBIKEHHS

T
I
TEIUIOHOCHUTENS B TOJAIONINX TPyOOmpoBoaax, ™™FET | J/(Kr-c):

TIE
I _ HOMEHITT
'rmamepan Z(G; ] Ti:l
b
i , (4.22)
e
i
T - BpEM: IBUXKECHUA TEIUIOHOCUTEIA 110 ITOJA0IIEMY pr601'[pOBOIly OT UICTOYHHUKA

TETIJIOBOM DHEPTHH JIO 1 -TO MOTpeOUTENs C MpuOopaMu y4era, C.

Cpennue 3a nepuoJ H3MEPEHUs MOTEPHU TEILIOBOW YHEPTUH Yepe3 TETJIOBYIO U30JISAIUI0 B
GRITIPEL.
MOIAFOIIIEM TPYOOIIPOBO/IE dnonegam , BT, oTHeceHHpbIe K | -My moTpeduTeNno 6e3 mpudopoB ydera:

j — .t Ll
Qrmpcan Ii'nomepcan Gr: T1 (423)

rac



i
T - BpeMs ABUKCHHSI TETJIOHOCHUTES IO HAUMEHBIIIEMY PACCTOSTHHUIO OT HCTOYHHKA
TEIIJIOBOM SHEPTHUH JI0 j -TO oTpeduTens 6e3 mpudopoB yyeTa, C.

5eITIRES . Qn
Onpenenus, S— M 110 hopmyie 4.15 , BerauciseM ~™TET o popmyne 4.16 . 3naueHue

H
IIOTEPH TEILUIOBOM SHEPIUU an , mosryyeHHoe 1o gopmyie 4.16 , ucronp3yercs B

JlaJIbHEHIIEM pacyeTe.

OnpenensiroTcs CpeaHue 3a Mepuo]] U3MEpPEeHHil (PaKTHIECKHUE MTOTEPHU TEIIOBOW YHEPTHH B

MOIAOIIMX TPYOOIIPOBOIAX JIJIsi BCEX YYaCTKOB IMOJ3EMHOU MPOKIAJAKH %“-“ , Bt:

-
Qumgann = Qamgan 3.

(4.24)

OnpenensiroTcs CpeHue 3a Mepuol U3MepeHuit (pakTHuecKue MOTepH TEIJIOBOK YHEPTHH B

MOJAOIINX TPYOOIIPOBOIAX /JIsi BCEX Y4aCTKOB HA/I3EMHOM MPOKIIAIKH Q:WP“-“ , Bt:

_ gouty
Quomgznz = Coompun @

(4.25)

OnpenensiroTcs: cpeHue 3a Mepuol U3MEpeHHit (pakTHUecKrue MOTepH TETJIOBON YHEPTHH B
MOJAOIINX TPYOOTIPOBOIAX JJIsi BCEX YUACTKOB, PACIIOJIOKEHHBIX B MPOXOIHBIX U

HOJIyIPOXOJHBIX KaHalaX, TOHHEIX, %"‘F"“-T , BT:

- gouy
Qromgare = Qompun &

(4.26)

OrnpeaensroTces: CpeTHIE 3a IEPHOJT U3MEPEHUM (PaKTUYECKHUE MOTEPH TETUIOBOM YHEPTUH B

MOJAIOIIKX TPYOOIPOBOJaX AJIS BCEX YUAaCTKOB, PACIIOIOKEHHBIX B MOJIBANIAX, %“m , BT:

_ Show.
Qﬁmpcanm Qﬁmpcan qunc

(4.27)
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OnpenensiroTcst CpeaHue 3a MePUol U3MEPEeHH (PaKTHUECKHUEe MOTEPH TEIIOBOW YHEPTHH B

0o0paTHBIX TPYOOIIPOBOJAX /ISl BCEX YYACTKOB IMOA3EMHON MPOKIIAIKU %DEP“ , B1:

- o
Qs ospn = Qongann T

(4.28)

OnpenensiroTcs CpeaHue 3a Mepuol U3MEpeHuit (pakTHuecKue MOTepH TEIJIOBOM YHEPTHH B

00paTHBIX TPYOOIPOBOIAX /IJIsi BCEX YYACTKOB HA/I3€MHOM MPOKIIAIKH %DEPB , BT:

- Soon
Qoregs oopz =~ Qhronpercs &

(4.29)

OmnpenensiroTcs cpeHue 3a MepruoJ M3MEpeHuil (hakTHuecKue MOTepHu TeIIIOBON YHEPTHH B
00paTHBIX TPYyOOTIPOBOIAX JIJIsi BCEX YYACTKOB, PACIIOJIOKEHHBIX B MMPOXOAHBIX U

NOJIYIPOXOJHBIX KaHalaX, TOHHEIIX, Qi;”""’ﬂ" T Br:

%DEP.T = %m ' QHM

Qo (4.30)

OrnpeaensroTcs: CpeTHIE 3a TIEPUOJ] U3MEPEHUN (PaKTUIECKHE TOTEPH TETUIOBOM YHEPTUH B

00paTHBIX TPYOOIPOBOJAX JJIsl BCEX YUAaCTKOB, PACIOIOKEHHBIX B MOJIBANIAX, %Dﬁpm , BT

%nﬁpm =[z(m'mphnm gﬁ

(4.31)

OrnpeaensroTest CpeTHNE 3a TIEPHOJ] U3MEPEHNN (PaKTHYECKHE CyMMapHBIE MMOTEPH TETLIOBOM

SHEPIUu B 0OpaTHHIX TPyOONIPOBOAX, %"EP , BT:



%nsp = %nspn + %DEPB + %DEP.T +Qfm-epauﬁpm . (432)

OnpenenstoTcst cpeHue 3a Neprol U3MEepeHH (pakTHIecKre CyMMapHbIe TIOTEPU TETIJIOBOM

SHEpPruu % , BT, B ceTn:

enn = Cromgar * Qmuosy | (4.33)

4.2. ONPEJAEJIEHUE ®AKTHYECKUX MMOTEPH TEINJIOBOW SHEPTUU 3A TO/]

dakTuueckue IIOTCpHU TEIJIOBOM OHEPIUU 3a roJ oupeaAciIsArOTCA, Kak CymMMa q)aKTI/I‘IeCKI/IX
IMOTCPb TEIIOBOH OHCPI'UH 3a Ka)I(I[LIﬁ MCECAL pa6OTBI TEIJIOBOM CETH.

dakTu4ecKue MOTepy TEMIOBOM SHEPTUU 32 MECSI] ONPENEISIIOTCS MPU CPEeTHEMECIUHBIX
YCIIOBHSAX pabOTHI TETIJIOBOH CETH.

I[J'Iﬂ BCEX YIaCTKOB HO}]3eMHOﬁ MPORJIAAKHU OIIPCACIIAIOTCA q)aKTI/IIIGCKI/Ie CPCAHEMECAYHDBIC
e

MOTEPU TETIOBOM SHEPTUU CYMMAPHO IO MOJIAI0IIEMY U 00paTHOMY TpyOOTIpOBOIaM an )
BT, no hopmyre:

(t’“*‘ iy —2-t$‘)

i v ry

(4.34)

JI1sl BceX y4acTKOB HA/[3eMHOM MPOKJIAIAKHU ONpeAeNstoTcs (PakKTUUeCKUe CpeTHEMECSTUHbIE

[ o
MOTEPH TEIIOBOM SHEPTUU OTAECIBHO MO MOJAIIIEMY Q:;“P"’“-“ , BT, m o6patHOMY %"51” ,
Bt, TpybonpoBoaam o ¢popmynam:

. . (tr.te-: _ t:m )
%nx = Qrm'e;canx ' H_LH

b Thed (4.35)



Q];Enpcanﬂpx = %uﬂpx IW . (436)

I[.J'Iﬂ BCEX YHACTKOB, PACIIOJIOKCHHBIX B IPOXOAHBIX U MOJYIIPOXOJAHBIX KaHAaJaxX U
TOHHEJIAX, OIIPEACTIAIOTCA (1)aKTI/ILIeCKI/Ie CPCAHCMCCAYHBIC ITIOTCPU TEIJIOBOH OHCPIrun OTACIBHO

110 NOJAIOIIEMY QE“P”-T , BT, u o6patHomy %'JEP-T , BT, Tpy6omipoBoiam no ¢popmynam:
n , (4.37)

(4.39)

Jliis1 BcexX y4acTKOB, PacioJio:KeHHBIX B NMOABAJIAX, ONIPEACTSIOTCS (aKTHUYECKUE
i
CpEIHEMECSYHBIE TOTEPH TEMJIOBOM SHEPIUU OTAEIIBHO MO MOIAI0IIEMY %“m , BT, n

i
obpaTtHOMY Qﬁm“ﬁ?m , BT, TpybomipoBoiam 1o dhopmymnam:

c ) e —20)
é AT {6 SO Tf_—zg (4.39)
C = QK ! (fuﬂ: _ EI:I:I
HoW S 06D TR ROERD OCD O £ =20 (4.40)

e
PakTUYECKUE NTOTEPHU TEIJIOBOM SHEPIUU BO BCEM CETH 3a MecAl =+ ['J[3K. onpenenstoTcs mno

dbopmyre:

o =36 100 (O g g

+
HAMEHD HIOMEHITT HOMEWITE HOWMEHIOED E

IS Is Qm:ec ch )
HOMEHIILT HOMER 08 T HOMEH ML ITE HoWep0Ep IFE /- (4 41)



rac

HRC - MMPOAOIKUTEIIbHOCTD pa60TbI TEIJIOBOM CETH B paccMaTpuBa€MOM MECAIIE, Y.

dakTHyecKue MOTEpPH TEIJIOBOM SHEPIUU BO Beeil ceTu 3a roj I'J[k, onpeaenstoTcs mo
dbopmyre:

Qg = 2> Ve

moreEam (4.42)

IHNPUJIOKEHUA

INPUJIOKEHUE A
TepMuHbI U onpeeIeHUA

Boasinasi cucreMa TenJIOCHA0KeHHs - CHCTEeMa TEINIOCHA0KEHUSI, B KOTOPOH TEIJIOHOCUTEIEM
siBysiercst Bozia [9].

3akpbITasi BOASIHAS CHCTEMAa TeNJI0CHAOKeHHS - BOASHAs CCTEMa TeTNTIOCHA0KEHMSI, B
KOTOPOH HE MPEeTyCMaTPUBACTCS UCIIOIb30BAHUE CETEBOW BOJIBI MOTPEOUTEIISIMH ITyTEM €€
oTOopa U3 TErI0BoM ceTH [5].

NuauBuayaabHbINA TENI0BOM MYHKT - TENJIOBON NYHKT, PEIHA3HAYCHHBIN 115
NPUCOSTMHECHUS CUCTEM TEILTIONOTPEOJICHHS OJTHOTO 3[IaHUs HITH €ro 4acTtH [5 ].

HcnonnuresbHasi AOKYMeHTANMS - KOMIUIEKT pabouyux yepTexei, pa3paOb0oTaHHbBIX TPOEKTHOMI
OpraHu3ale, ¢ HaJmMCIMU O COOTBETCTBUH BHITIOJHEHHBIX B HAType padoT 3TUM YepTekam
WJIM BHECEHHBIM B HUX U3MEHEHHUSIM, CJIEJTaHHBIMU JINIIAMH, OTBETCTBEHHBIMHU 32 IIPOU3BOJICTBO

pabor [6].

HcTouyHMK TENJI0BOM 3HEPruM (TENJIOThI) - TEIUION€HEPUPYIOLIAsk YHEPTOYCTAHOBKA MJIH MX
COBOKYITHOCTb, B KOTOPOU IIPOU3BOIUTCS HarpeB TEIUIOHOCUTEIS 3a CUET MEePEAAUX TEIIOThI
CKUTaeMOro TOIUIMBA, a TAaK)KE ITyTEM JIEKTPOHArpeBa Win JPYTUMH, B TOM YUCIIE
HETPaJUIMOHHBIMH CIIOCO0AMH, y4acTBYOIIas B TEIUIOCHA0KEHNH noTpeduTeneit [5 ].

KomMmepueckuii yuer (yueT) TenJioBOii IHEPTUHM - OTIpe/IelieHHe HA OCHOBAHUH U3MEPEHUH U
JIPYTUX PErIaMEHTHUPOBAHHBIX MPOLEYP TEIIOBOM MOIIHOCTH M KOJMYECTBA TEIIOBOM YHEPTUHU
U TCIINIOHOCUTCJIA C LCJIBIO OCYHICCTBICHUSA KOMMCPYCCKUX B3aUMOPACUCTOB MCIKIY
9HEProCcHa0KAIONUMK OPraHU3alUAMHU U ToTpeduTeasimu [8 ].

KoTeabHas - KOMIIIEKC TEXHOJOTHMUECKH CBI3aHHBIX TEILIOBBIX OHEPIrOyCTaHOBOK,
PacCIioJIOKCHHBIX B 000CO0ICHHBIX MMPOU3BOACTBCHHBIX 3aHUAX, BCTPOCHHLIX, ITPUCTPOCHHBIX
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WJIM HAJICTPOCHHBIX MOMEIICHUIX C KOTJIaMH, BOJOHArpeBaTeNsIMU (B T.4. yCTAaHOBKaMU
HETPaTUIIMOHHOTO cI10co0a MOTyYeHHs TeTJIOBOM SHEPTUH) U KOTEJIbHO-BCIIOMOTaTeIbHBIM
00opyI0BaHUEM, ITPEIHA3HAUCHHBIN JIJIs1 BRIPAOOTKHU TEILIOTHI [5 ].

Hopma noreps TenJioBoii 3Heprum (HOpMa IVIOTHOCTH TEIJIOBOI0 NOTOKA Yepe3
H30,IMPOBAHHYIO NOBEPXHOCTD) - 3HAYCHHE YIeJIbHBIX MOTEPh TEIIOBOM SHEPTUU
TpyOOIPOBOJAMH TETIIOBOM CETH Yepe3 UX TEIUIOM30JISIMOHHBIE KOHCTPYKIIMH IPU PACYETHBIX
CPEIHEr0IOBBIX 3HAYCHHUAX TEMIIEPATyPhl TEIUIOHOCHUTEIIS i OKpYXKaromeH cpebl [7 ].

OTkpbiTasi BoAsIHAS CUCTEMA TENJIOCHAOKEHNS - BOJSIHAS CCTEMa TeIUIOCHA0KEHus, B
KOTOpOM BCsl ceTeBasi BOJIa WM €€ 4acTh UCIOJIb3YETCs IIyTEM €€ 0TOOpa U3 TEIIOBOM CETH JIs
YIOBJIETBOPEHHMSI HY KT TOTpeOuTeNneii B ropsiueii Boae [5 ].

OTonuTeabHBIH MEPHOJ - BpeMs B Yacax UIIM CyTKax B TOJl, B TCYEHHE KOTOPOTO MPOU3BOIUTCSA
OTIYCK TEIUIOBOM SHEPrUu Ha oToruieHue [6 ].

IMoanuToYHAas BOJA - CIICUAIBHO MTOITOTOBJICHHAS BOJIA, [T0JIaBaeMasi B TETUIOBYIO CEThb ISt
BOCITOJIHEHHS TIOTE€Ph TEIJIOHOCUTES (CETEBOM BOJIBI), a TAKXKE BOJIOPa300pa Ha TEIIOBOE
norpebienue [7].

IToTepu Ten10BOI IHEPIUHU - TEIIOBAS SHEPT U, TepseMasi TEIIOHOCUTENIEM Yepe3 U30JISIUI0
TPyOOIIPOBOJIOB, a TAKXKE TEIIOBAs SHEPTHS, yTpaunBaeMas C TEIJIOHOCUTENIEM TIPH YTeUKax,
aBapusIX, CIIMBaX, HECAaHKIIMOHUPOBAHHOM Boji0pa3zbope [6 ].

IToTpeduTeb TENI0BON IHEPIUHU - IOPUANYECKOE WIH PU3NIECKOE JIUII0, OCYLIECTBIISIONIEE
H0JIb30BaHKE TEIIOBON dHEeprieil (MOIIHOCTHIO) U TEIUIOHOCUTENSIMHE [6 ].

IIpucoennHenHasi TenJioBasi HArpy3Ka (MOIIHOCTB) - CyMMapHas IPOEKTHAsI MAKCUMAaJIbHAs
TEIUI0Basl Harpy3ka (MOIIHOCTb) BCEX CUCTEM TEIJIONOTPEOICHUS TPU PaCUE€THOM JUISl KaXKJI0T0
BUJIa HArPY3KH TEMIIepaType Hapy>KHOTO BO3AyXa JIMO0 CyMMapHbIM MPOEKTHBIA MaKCUMaIbHBIN
4acOBOM pacxo]l TEINIOHOCUTENIS JUIsl BCEX CUCTEM TEIUIONOTPEOIEHUS, TPUCOESTUHEHHBIX K
TETUIOBBIM CETSIM (MCTOYHHKY TEIUIOBOM YHEPTHH) TEIIOCHa0Karomiei opranu3armu [6 ].

CereBas Boa - clielMaIbHO TOATOTOBJIEHHAs BOAA, KOTOpasi UCIOJIBb3YETCs B BOASHONW CUCTEME
TEIJIOCHA0XKEHHS B KQUeCTBE TEIUIOHOCHUTENS [5 ].

Cucrema TermionoTpedJeHus - KOMIUIEKC TETIOBBIX SHEPIOYCTAHOBOK C COEIMHUTENbHBIMU
TpyOOTIPOBOIaMU U (WJTH) TETIJIOBBIMH CETSIMH, KOTOPBIE MPETHA3HAYCHBI IS YIOBIETBOPEHUS
OJTHOTO WJIM HECKOJIBKUX BUJIOB TEIJIOBOM HArpy3kH [5 ].

Cucrema TenjocHa0KeHHUsl - COBOKYITHOCTh B3aMMOCBSI3aHHBIX HCTOYHUKOB TEIUIOTHI,
TEIJIOBBIX CETEH M CUCTEM Terionotpedaenus [5].

CucreMa IeHTPAJIM30BAHHOIO TEMJIOCHAOKEeHUsI - 00bETMHEHHBIE OOIITUM TEXHOJIOTUUECKIM
MPOIIECCOM MCTOYHUKHU TETUIOBOM SHEPTUH, TETIJIOBBIE CETH U TOTPEOUTEH TEIJIOBOM YHEPTHU

[6].

TenJioBasi HATPY3KAa CUCTEMBbI TEILUIOCHAOKeHU (TEIJIOBAasi HATPY3KAa) - CYMMapHOE
KOJIMYECTBO TEIJIOBOM HEPTUHU, TIOTy4aeMO€ OT HCTOUYHUKOB TEIUIOBOI SHEPTUH, paBHOE CyMMe
TGHHOHOTpe6JICHI/II71 MIPpHUECMHUKOB TEIJIOBOH OHCPIHUU U NNOTCPb B TCIUIOBBIX CCTAX B CAUHHUIY

Bpemenu [9].
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TenJioBasi ceThb - COBOKYITHOCTb YCTPOUCTB, MPEIHA3ZHAUYCHHBIX JIJIsl IEPEIauu U pacupeaeieHus
TEIUTOHOCHUTEJIS U TEIJIOBOM SHEepruu [5 ].

Ten10Boii MyHKT - KOMIUIEKC YCTPOICTB, PACIIOIIOKEHHBIH B 000COOICHHOM TOMELICHHH,
COCTOSIIIIUI U3 BJIEMEHTOB TEILUIOBBIX SHEPrOYCTAHOBOK, 00ECIICYMBAIOIINX TPUCOSAUHCHUE ITHX
YCTaHOBOK K TEIUIOBOM CETH, HX PadOTOCIIOCOOHOCTb, YIIPABICHUE PEKUMAMH
TEIIONOTPEOICHNUS, TpaHC(HOPMAIIHIO, PETYIUPOBAHIE TAPAMETPOB TEIIOHOCUTENS [5 .

TennonocuTe/Ib TENJI0CHI0BOH YCTAHOBKH, TEIJIOHOCUTEIb - IBIKYIIAsCS cpela,
UCIrosb3yeMast Ul Iepejauy TeIJI0BOM SHEpruy B TEMJIOCUIOBON yCTaHOBKE OT Oosiee
HarpeToro Teja K MeHee HarpeTomy tey [9].

Tennonorpedasionasi yCTaHOBKA - TEIUIOBAsl YHEPrOyCTaHOBKA MJIM KOMILJIEKC YCTPOUCTB,
npeHa3HaYEHHBIC JIJIs1 UCIIOJIb30BAHHUS TEIJIOTHI M TETUIOHOCUTEISI HA HYXK bl OTOIUICHUS,
BEHTUJISALIUH, KOHIUIIUOHHPOBAHHSI, TOPSAUETO BOJTOCHAOKECHHUS M TEXHOJIOTHUECKIE HYXIbI [5 ].

TemtocHa0:keHue - odecricueHme MoTpeduTeneil TermoBoii sueprueii (temioroii) [10].

Tennoziexkrpouentpainb (TIL) - napoTypOUHHAS SIEKTPOCTAHIIMS, TPEIHA3HAYCHHAS JIJIS
MIPOM3BOJICTBA JICKTPHUUCCKOM U TEII0BOM sHepruu [9 .

¥Y3eq KoMMep4YecKoro y4era Tenja0Boi JHepruy U (MJIN) TEeIJIOHOCUTe el - COBOKYITHOCTh
aTTECTOBAHHBIX B YCTAHOBJIICHHOM IIOPSIKE CPEACTB U CUCTEM U3MEPEHUHN U APYTUX YCTPOMUCTB,
IpeJHa3HAYCHHBIX JJI1 KOMMEPYECKOI0 yyeTa KOJIMYeCcTBa TEeMI0BOM SHEPIuM U (WiIH)
TEIUIOHOCHUTENIEH, a TakxkKe JIsl 00ecTieyeHUs] KOHTPOJISl KauecTBa TEIJIOBOM SHEPTUH U PEKUMOB
terutonoTpednaenust [8 ].

LlenTpann3oBaHHoe TeNJOCHA0KeHHe - TEINIOCHAOXKEeHUE OTpeduTeNneil OT UCTOYHHUKA
TETJIOBOM YHEPTHH Yepe3 OOIIyto TerioByko ceth [10].

HenTpanbubiii TensioBoid NyHKT (LITII) - TennoBoi nyHKT, MpeIHA3HAYECHHBIN 1T
NPUCOETNHEHNUS IBYX U OoJee 3manuii [5].

3KCHJ’[yaTaHHOHHaﬂ AOKYMEHTAIUA -JOKYMEHTDBI, IPCIHA3SHAYCHHBIC JIA UCITI0JIb30BaHUA
IIpU 3KCILTyaTaluu, 06CJ'Iy>KI/IBaHI/II/I 1 PEMOHTC B IIPOLECCEC DKCITyaTalluu.

JHeprocHadkammas (TenJaocHadKawoIasi) OpraHu3anms - NPEANPUATHE NN OPraHU3aLNs,
ABJIAIOMICCCA FOPUANICCKHUM JIMIOM U UMCIOIICC B COOCTBEHHOCTH MJIA B IOJITHOM
XO035IICTBEHHOM BE/IEHUH YCTAHOBKH, TEHEPUPYIOLIUE FIEKTPHUUECKYIO U (MITH) TEMIOBYIO

SHEPTHUIO, IIEKTPUUYECKUE U (MIIH) TETJIOBBIE CETH U 00eCTIeunBarolee Ha JJOTOBOPHO OCHOBE
nepeavy AIEKTPUYSCKON U (WIJIH) TETUIOBOM dHepruu notpeduressim [9 ].

INMPNJIOXKEHUE b
Yci10BHBIE 0003HAYECHUA BEJIUYNH

o
(Em'mph - (bakTHUeCKHe TIOTEpH TEIJIOBOM SHEpruu Bo Beelt cetu 3a rox, I'Jx;

[
% - (bakTHUecKHe OTepH TEIJIOBOM SHEpruu Bo Beeil cetu 3a mecsy, ['J[x;
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Tec
Qrerepsre bakTHyecKue cpeJHeMECSIUHbIE MOTEPU TEINIOBOM SHEPTUU CYMMapHO IO
MoJIaoIIEeMy U 00paTHOMY TPYOOIPOBOIaM ISt BCEX YYaCTKOB MOA3EMHON MPOKIAIKH, BT;

C
%nx - (dakTuveckue cpeTHEeMECSIHbIC TIOTEPH TEIJIOBOM YHEPTHH OTACIBHO IO
MOJIA0IIEMY TPYOOIIPOBOTY JUISl BCEX YYaCTKOB HA/I36MHOM MPOKIaaAKH, BT,

C
% "PF - (haKTHYECKUE CPEITHEMECSYHBIC TTOTEPH TEIJIOBOM SHEPTUHU OTIICIBHO 110
o0paTHOMY TpyOONIPOBOTY JUISl BCEX YYAaCTKOB HAJI36MHOM MpOKiIaaku, BT;

[
%“-T - (bakTHYeCKHEe CpeAHEMECSYHbIC IOTEPU TETJIOBOM SHEPTHH OT/IEIBHO IO
MOJIa01EMY TPYOOIIPOBOY /Ul BCEX YUACTKOB, PACIOJIOKEHHBIX B IPOXOAHBIX U
MOJIYIIPOXOJHBIX KaHajlaX, TOHHENAX, BT;

C
% "PT - (haKTHUYECKHE CPETHEMECSUHBIE IOTEPU TEIIOBOI 3HEPTUU OTIENBHO IO
o0paTHOMY TPYOOIIPOBOTY JJIsi BCEX yYaCTKOB, PACIIONIOKEHHBIX B MPOXOAHBIX U
MOJIYIIPOXOJHBIX KaHajlaX, TOHHENAX, BT;

C
Q:;’“’P"’“m - (¢aKkTHYECKHE CPpeIHEMECSYHbIE TTOTEPH TEIJIOBOM SHEPTHH OTIAEIBHO 10
nojaronieMy TpyOOIpoBO1y JIsi BCEX YU4aCTKOB, PACIIONIOKEHHBIX B MOJ1BajiaxX, BT;

C
QE“F" UPIEE - (haKTHYECKHE CPeHEMECIYHbIE IOTEPH TEIJIOBOM IHEPTHH OTAEIBHO IO
o0paTHOMY TpyOOIIPOBOY JUIsl BCEX YYACTKOB, PACOJIOKEHHBIX B MOJBalax, BT;

@Eo'repca - (pakTHUeckHre cyMMapHBIE TOTEPHU TEIUIOBOM SYHEPTUH B CETU CPEIHUE 32 TIEPUO]L
u3MepeHui, Br;

%nn - (axTuyeckue noTepu TEIIOBOM SHEPTUHU B MOJAIOIINX TPYOOIIPOBOAAX AJIsl BCEX
YYaCTKOB IIOJI3€MHOM MPOKIIAJKH CPEAHUE 3a IEPUO U3MEPEHUM, BT;

Ql;mpmn.x - (bakTHYeCKHE TOTEPHU TETJIOBOM SHEPIHH B MOJAIOIIMX TPYOOIPOBOAAX /sl BCEX
Y4acTKOB HaJ3€MHOMW MTPOKJIAJKU CPEJHUE 3a MIEpUO U3MEpEHH, BT;

%“-T - (bakTHYeCKHe MOTEPHU TETJIOBOM SHEPIHH B MOJAIOIIMX TPYOOIPOBOAAX /sl BCEX
Y4aCTKOB, PACIIOJIOKEHHBIX B IIPOXOIHBIX U MOIYIPOXOAHBIX KaHAJIaX, TOHHEISX, CPEHUE 3a
NIepuo1 N3MepeHuii, BT;

%nm - (haKkTHUECKUE MOTEePH TEIJIOBOM SHEPIUHU B MOAAIOLINX TPYOOIIPOBOIAX JUIs BCEX
Y4acTKOB, PacIOJIOKEHHBIX B [10/IBaJIaX, CPEIHUE 3a IIEPUOJ U3MEpeHHil, BT;

% "PI - (haKTUUYECKHE OTEPH TEIJIOBOM SHEPIHH B 0OpAaTHBIX TPYyOOIpoBOIax /s BCEX
Y4aCTKOB MOA3€MHOM MPOKIaJAKHA CPETHHUE 3a NIEPUOJ] U3MepeHuid, BT;



% "PE - (hakTHUYECKHE NOTEPU TEIIOBOM 3HEPrUH B OOPATHBIX TPYOOIIPOBOAAX ISl BCEX
Y4aCTKOB HaJ3€MHOM IIPOKJIAJIKU CPEIHUE 3a IIEpUOJ U3MEPEHUH, BT;

% "PT - (haKTHUYECKHE TIOTEPH TEIJIOBOW YHEPTHH B OOpATHBIX TPYOOIPOBOIAX ISl BCEX
Y4aCTKOB, PACIIOJI0KEHHBIX B IPOXOJIHBIX U MOJYIPOXOAHBIX KaHallaX, TOHHESIX CPeIHUE 32
nepuoj usmepenui, Bt;

%“F‘ USRI - (haKTHUUECKUE IMOTEPH TEIUIOBOW PHEPTUU B OOpATHBIX TPYOONIPOBOAAX IS BCEX
YYaCTKOB, PACIIOJIOKEHHBIX B II0JIBAJIaX CPEIHUE 3a IIEpUO U3MepeHui, BT;

H
Qrerepsre dakTHyecKue CcyMMapHbIe MOTEPH TEIUIOBOIM SHEPTUU BO BCEX MOJIAIOLIUX
TpyOOIpOBOJaX CpeIHUE 3a IEPUO U3MepeHuid, BT;

Q‘{;""*PWEP - ¢akTHUecKue CyMMapHbIe TOTEPU TEIIJIOBOM SHEPTHUH BO BCEX OOPATHBIX
TPYOOIIPOBOIaX CPEIHUE 32 TIEPHO H3MEepeHui, BT;

GRITHE
Cronpsm CyMMapHbI€ IOTEPHU TETIOBOI SHEPTHH B TIOJAIOIINX TPYOOIPOBOIAX j -bIX

notpeduTeneil, He UMEIOIINX TPUOOPOB yUeTa, CpellHue 3a IEPUO u3MepeHuit, BT;

i
TR - [JOTEpU TEMJIOBOM SHEPIHH j -bIX MOTpeOuTesnei 6e3 mpudbopoB yuera cpeiHue 3a
nepuoJ usmepenus, Br;

TIEE
TR - CyMMapHbI€ NIOTepU TEIUIOBOM dHEPruu B MOJAIOUINX TPYOOIIPOBOAAX AJIsl BCEX 1

-bIX NOTpEOUTENEH, UMEIOIINX MPUOOPHI yueTa, CpeIHNE 3a EPUO U3MepeHul, BT;

1
O S— - IIOTEpH TEIUIOBOW SHEPTUHU YEPE3 TEIUIOBYIO U30JISLUIO OIAF0IIETO
TpyOOIIpOBOJA JIJISl KAXKJIOTO j -TO MOTPEOUTENs ¢ MpubopaMu yueTa CpelHue 3a IEPUO/
n3MepeHuil, Bt;

J
Qo - cpeJHeYacoBas MPUCOCTUHEHHAS Harpy3Ka B IIEPUO]T U3MEPEHHH | -TO
notpedurens, ['JIx/y;
>0k

- T

i

- cpemHeyacoBas MPUCOCIMHEHHAS HArpy3Ka BCEX ] -bIX MOTpeduTenen 6e3
npuOOpoB yyeTa B nepuo] uzmepenuid, I'Jx/4;

i
Qe - CpemHHe 3a IepHOJ M3MEPEHHI OTEPH TEIIOBOM YHEPTUH Yepe3 TETIOBYIO
U30JISIUIO TTOAAOIIET0 TPYOOIPOBO/ia, OTHECEHHBIE K | -MY MOTPEOHUTEINIO, 32 BEIYETOM MOTEPh
TEIJIOBOM HEPTUU B OTBETBIIEHUU OT OCHOBHOTO TpyOomnpoBoaa, Bt (ctp. 18);

oTEL
le’m - TIOTEpH TEIJIOBOM SHEPTHH B OTBETBJICHHH OT OCHOBHOTO TpyOompoBoa, BT;
G
- HOPMATUBHBIC CPCAHUC 3a IICPHUOA UBMCPCHUHN TTOTCPU TCIUIOBOU SHCPIUU B

OTBETBJICHUH OT OCHOBHOTO TOIAIOIIETO TPYOOIpPOBOaa K 1 -My moTpedurento, BT;



oo - CyMMapHbI€ IMOTEPU TEIUIOBOM SHEPTUU B OCHOBHBIX MOJAIOIINX TPYOOIIPOBOAAX
JUTSL BCeX 1 -bIX MOTpeduTenel ¢ mpudbopamu yudera, Br;

H
Qi - HOPMAaTHBHbIE MOTEPH TEIJIOBOM HEPTUHU B MOAAIOIIEM TPYOOIIPOBOE CpEeIHIE
3a mepuo u3Mepenuii, Br;

H
Qo - HOpPMAaTHBHBIE IOTEPH TEIJIOBOM 3HEPrUH B 00paTHOM TPYOOIPOBOJE CPETHHE 32
Iepuo u3MepeHuii, Br;

Qe - HOPMAaTHBHbIE CPEIHHE 3a IEPUO]L U3MEPEHUN ITOTEPU TEINIOBOW SHEPTUU B
noJaroleM TpyooIpoBoie s Beel cetu, BT;

G - HOPMAaTHUBHBIC CPEAHUE 32 MIEPHOJI U3MEPEHHM MOTEPH TETUIOBOM YHEPTUU B
noJaro1eM TpyOonpoBoIe Ui BCeX YYacTKOB MMOA3EMHOM MPOKIaaKu, BT;

Qm - HOPMATHBHBIE CPEAHME 3a NIEPUO U3MEPEHHUN ITOTEPU TEIUIOBOM YHEPTUHU B
o0paTHOM TpyOONpoBOAE I BCEX YYaCTKOB MOJ3EMHOM MPOKIAAKH, BT;

(O3 - HOPMAaTHUBHBIC CPEAHHE 3a MIEPHOJI U3MEPECHHH MOTEPH TEIUIOBOM YHEPTUHU B
noJiaro1eM TpyoopoBo/Ie U BCeX Y4acTKOB HaJI3eMHOM MpOKiIaaku, BT;

Qs - HOPMAaTHUBHBIE CPEIHHE 32 MEePUO]l U3MEPEHUI MOTEPH TETIIOBOM YHEPTUU B
00paTHOM TpyOOIPOBOJIE JIJIsl BCEX YYACTKOB HAJ[36MHOM MPOKJIaaku, BT;

R - HOpPMAaTHUBHBIE CPEAHUE 3a EPUO]I U3MEPEHHI OTEPH TEIIOBOM YHEPTUHU B
MOIAF0IIIEM TPYOOIIPOBO/IE JIJISl BCEX YYACTKOB, PACIIOJIOKEHHBIX B MPOXOIHBIX U
MOJTYTIPOXOAHBIX KaHallaX, TOHHENX, BT;

H
Qun - HOpPMAaTHBHBIE CPEAHUE 3a IEPUOJ] U3MEPEHUH MTOTEPHU TEIJIOBOM SHEPTUU B
o0paTHOM TpyOOIIPOBO/IE /IS BCEX YYACTKOB PACIIONIOKEHHBIX B IPOXOIHBIX U MOIYIPOXOIHBIX
KaHaJlaX, TOHHEeJIX, BT;

Qe - HOpPMAaTHBHBIE CPEAHUE 3a EPHOJ U3MEPEHU ITOTEPHU TETUIOBOM SHEPTUU B
HoJaroIIeM TpyOooIIpoBo/Ie Al BCEX YUaCTKOB, PacloyIOKEHHBIX B MoJBalax, BT;

ore - HOpPMAaTHUBHBIE CPEAHUE 32 EPHO]I UBMEPEHUM MOTEPH TETIIOBOM YHEPTUU B
00paTHOM TPYOOIIPOBO/IE /ISl BCEX yUACTKOB PACIIONIOKEHHBIX B IMOJ[BajaxX, BT;

T
Qi - CPEIHEroJ0Bble HOPMATHBHBIE TOTEPH TEIUIOBOW SHEPTUU T10 MOIAI0LIEMY
TpyOomposoay, BT;

T
Qao - CPeIHEroJ0BbIE HOPMATHBHBIE TOTEPH TEIUIOBOW YHEPTUU 110 OOPATHOMY
TpyOompoBoy, BT;



£Q - OTHOCHUTENbHASI Pa3HOCTh CPABHEHUS BEIMUUHBI (DAKTHUECKUX MOTEPH TEIIOBOMN
SHEPruu B MOJAIOUIEM TPYOOIPOBOIE 171l BCEX MOTPEOUTENE BO BTOPOM MPUOIHKEHUH C
BEJIMYMHOHN (PAKTHYECKHUX MOTEPh TEIJIOBOI SHEPIUU B MOJAIOIIEM TPYOOIIPOBOIE TSI BCEX
noTpeduTeneil, moJy4eHHO! B IEpPBOM MPUOITHKEHUY;

fx - HOPMATHBHBIE YJEJIbHbIE MOTEPU TEIUIOBOI SHEPTUU CYMMAapHO IO MOAAIOIIEMY
1 00paTHOMY TPpYOOITPOBOJIaM JIJIsl Y4aCTKOB TEIJIOBBIX CeTel MOA3eMHOM Mpokiaaku, Br/Mm;

T
gt - yJelbHBbIE IOTEPHU TEILIOBO PHEPIUH CyMMAapHO T10 TIOJA0NIEMy U 00paTHOMY

TpyOOIIPOBOJaM MPU MEHbBIIEM, YeM I JaHHOU CETH, TAOIMYHOM 3HaYEHUH Pa3HOCTH
CPEIHETOI0BBIX TEMIIEPATyp CETEBOM BOJBI U TPYHTA, BT/M;

Ty
g - yIeJbHBIE IOTEPH TEIUIOBO SHEPTMU CyMMAPHO MO MOJAIOMIEMY U 0OPaTHOMY

TpyOOTIpOBOIaM MpH OOJIBIIEM, YEM ISl TaHHOW CETH, TAOIIMYHOM 3HAYCHUU PAa3HOCTH
CPEIHEr0JIOBBIX TEMIIEPATYP CETEBOM BOABI U IpyHTa, BT/M;

e - CPeIHEroJI0Bble HOPMATHBHBIC Y/ICIbHBIC IOTEPH TEIUIOBOW YHEPTUHU B
oOpatHOM TpybOomnpoBoae, Bt/Mm;

e - CPeIHEroJI0Bble HOPMATHBHBIC Y/ICIbHBIC IOTEPH TEIUIOBOW SHEPTUU B
nojaroieM Tpyodonposoae, Bt/m;

T
e - CYMMApHBIC HOPMATUBHLIC YACIIbHBIC ITIOTCPU TEIJIOBOH OHEPTHUU IJId MOA3EMHOMN

NpoKIaaKu, B1/m;

T T
%em | %m - cooTBETCTBEHHO, TAGTMUHBIE 3HAUCHHUS HOPMATHBHBIX YICIBHBIX OTEPh
TEIJIOBOM 3HEPIUH Ui MOI3EMHOM IPOKJIAIKH B MOJal0IIeM U o0paTHOM TpyOonpoBoaax, B1/m;

T Ty
Yz y Yerm - YACIBbHBIC MOTEPU TCIIJIOBOU S3HEPTHHU 110 MOAAOIICMY TPY6OHpOBO,Hy IIpu AByX
CMCXKHbIX, COOTBETCTBECHHO MCHBIIIEM U 6OHI)HICM, qeM 111 ]IaHHOI\/'I CETU, Ta6J-[I/ILIHBIX
3HAYCHUAX Pa3HOCTU CPCAHCTOJOBLIX TEMIICPATYP CETEBOI BOJBI U I'PYHTA, BT/M,

T T,
9w | %am - yjenbHBIE IOTEPH TEIIOBOM SHEPrUM MO MOAAIONIIEMY TPYOOIPOBOLY HPHU ABYX
CMEXHBIX, COOTBETCTBEHHO MEHBIIIEM U OOJIBIIIEM, YEM JIJIS TAaHHON CEeTH, TAOIUYHBIX
3HAYEHUSX Pa3HOCTU CPEIHETOJOBBIX TEMIIEPATYP CETEBOM BOBI M HAPYKHOTO Bo3Ayxa, B1/Mm;

T, T,
%om | % - ypenpHBbIE MOTEpH TEMIOBOI SHEPrHM IO O6PATHOMY TPYOOIPOBOLY MPH JABYX
CMEXHBIX, COOTBETCTBEHHO MEHBIIEM U OOJIbIIEM, YeM ISl TAaHHOW CeTH, TaOINYHBIX
3HAYEHUAX Pa3HOCTH CPEIHET0/I0BBIX TEMIIEpaTyp CETeBOM BOJBI M HAPYKHOT'O BO3yxa, BT/M;

HCT
G - CpeIHMii 3a BECh NMEPHOJ U3MEPEHUH pacxXo/l TEIJIOHOCUTEIIS IO TOJAI0IEMY
TpyOONPOBOy Ha HCTOYHHUKE TEIUIOBOW YHEPTUH, KI/C;

HCT
G - M3MEpEHHBIC 3HAUCHUS PACX0/1a TCTUNIOHOCUTEIS Ha UCTOYHHKE TETIIOBOU
SHEPrHuH, B3SAThIC U3 YACOBOTO Qaiina, 1/4;



i
G - CpeIHHIA 3a BeCh MEPHOJ U3MEPEHUN PACXO]T TETUIOHOCUTEIS 110 TOJAI0IIEMY
TpyOOIIPOBOTY Y 1 -TO OTPEOUTENS TEIUIOBOM YHEPTUU ¢ IPHOOpaMU yueTa, Kr/c;

i
G - M3MEpPEHHBIC 3HAUCHUS PACX0/Ia TCTUIOHOCUTEIIS Y 1 -TO TOTPEOUTENS TETLIOBOM
SHEPTHH, B3AThIE U3 YacOBOro (aiina, T/4;

G N . o
Freder - CpeaHUM 3a BECh EPUOJ U3MEPEHUN pacXxo HOANUTOYHOU BOABI HA HICTOYHUKE
TEIUIOBOM 3HEPTHUH, KI/C;
Gm
yroseck - HM3MEPEHHBIE 3HAUECHUS pacxo[a TEINIOHOCUTEIIS Ha IMMOANUTKY Ha HCTOYHUKE
TEIUIOBOM 3HEPTHH, B3SIThIC U3 YacoBoro (aiina, T/4;

GeITES
Gn - Cp€aHHUH 3a BECH IIEPUOT UBMEPCHUH PACXOd TCINIOHOCUTEIA B ITOAAI0IIEM

TpyOOIIpOBOIE AJIS BCEX MOTPEOUTENEH TEIIIOBON 3HEPTUH, HE UMEIOIUX MPHOOPOB yueTa, Kr/c;

G .
TS = CpeIlHe‘-IaCOBaﬂ IIOAIINTKA TCIINIOBOU CETHU B HOYHOC BpeMﬂ, T/‘-I;
Gi
TIOTp e HOYE - S 1 - 6
Cp€aAHCYaCOBOU paCXOJd TCILIOHOCUTCIIA y KaXXa0ro 1 -Io HoTpCoOruTeCIIA,

HUMCIOIICTO HpI/I60pBI Yu€Ta B HOYHOC BPEM: 3a KAKAbIC CYTKHU U3 IICPUOJda HSMGPGHHﬁ, T/‘I;

]
G - CpeIxHMi 3a Bech IEPHO U3MEPEHUI PacXo/1 TEIIOHOCHUTEIIS B ITOIAI0IIEM
TpyOOMIPOBOJIE JUIs KaX/I0T0 | -TO MOTpeOUTENs, HE UMEIOIIEro NpubOpoB ydera, KI/c;

Gy - pacxof TeIJIOHOCHUTENs Ha OJJHOPOIHOM Y4acTKe, KI/cC;
ﬂ‘lﬁet
- CpeIHeMecsuHas TeMIeparypa Hapy>XHOro Bo3ayxa, °C;
Iec
brp - cpemHeMecs4Has TeMIiepaTrypa rpyHTa Ha cpe/iHed TIyOnHe 3al10KeHHs OCH

Tpybonposoja, °C;

(m
te - CpeaHerojoBas TeMmrepaTypa Hapy)HOro Bo3ayxa, °C;

(=
frp - CpeIHerojoBas TeMIlepaTypa rpyHTa Ha CpeHel TITyOuHE 3aI10)KEeHUsI OCH
TpyOonpoBo0B, °C;

C
te - CpemHeMecsYHas TeMIIepaTypa CeTeBOU BOJIBI B TIOIar0IIEeM TpyoorpoBoe, °C;
tmec
0 - cpelHeMecsyHas TeMIiepaTrypa ceTeBoi BoJibl B 00paTHOM TpybOorposoje, °C;
(m
by - CpeIHeroJioBas TeMIepaTypa CETeBOM BOJIbI B TIo1aro1IeM TpyodorpoBoe, °C;
(m
tlZl

- CpeIHeroJioBas TeMIepaTypa CETeBOM BObI B 00paTHOM TpybompoBoe, °C;



e - CpeIHss 3a IepPHOJl U3MEPEHU TeMIiepaTypa CETeBOU BOJIbI B MOIAIOIIEM
TpyOOIIPOBO/Ie HA UCTOYHUKE TEIUIOBOM dHEpruu, °C;

tPD:T

o - CpemHsisl 3a EPUOJl U3MEPEHHI TeMIIepaTypa CETEBOM BOJIbI B 0OpaTHOM
TpyOOIIPOBO/Ie HA UCTOYHUKE TETUIOBOM dHEpruu, °C;

e .
xk - HN3MCEPCHHBIC 3HAYCHUS TEMIIEpATYpPhl CETCBOX BOJbI B ITOJAIOIIEM

TpyOOIpPOBO/Ie HA HICTOUYHUKE TEIJIOBOM YHEPIUH, B3SThIE U3 YacoBOTO (aiina, °C;

o o
ol - HM3MEpPEHHBIC 3HAUCHUS TEMIIEPATYPhI CETEBOU BOJBI B 0OPATHOM TPYOOIIPOBOJIE
Ha UCTOYHMKE TETUIOBOM PHEPTUH, B3sAThIC U3 YacoBoro (aiiia, °C;

H
e - cpeaHsis TeMIlepaTrypa rpyHTa Ha cpeliHel TITyOuHe 3aI0KEeHHs OCH
TpyOoIpoBo/a 3a nepuoa usmepenuit, °C;

ty - CpeIHss TeMIeparypa HapyKHOTO BO3/yXa 3a rnepuoja usmepenui, °C;

T ., T
t .
tn Toe - COOTBCTCTBCHHO, TaOJIMYHEIC 3HAYCHUS CPCAHCTOAOBLIX TEMIICPATYP CETECBOU

BO/IbI B ogatomiem (65, 90, 110 °C) u obpataom (50 °C) tpybomnpoBoaax, °C;

(=
fpx - HOPMAaTHBHOE 3HAYEHHE CPEIHEr0J0BOM TeMIlepaTypsl IpyHTa, °C;

i
Fuk - W3MepeHHBIC 3HAUYEHUS TEMIIEPATyPhl CETEBOW BOJIBI B TIOJAIOIIEM
TpyOONpOBOJIE ¥ 1 -TO MOTpedUTENs, B3AThIe U3 YacoBOro (aiina, °C;

AT .
i - 3HAYECHHE PAa3HOCTU CPENHErOJOBBIX TEMIIEPATYP CETEBOU BOABI U IPYHTA IS
IaHHOH TenaoBoii ceTu, °C;

T,
i .
& - MCHBIICC, UCM IJId JAHHOMH CCTHU, TaOJIUYHOC 3HAUYCHHUE pa3HOCTH

CPEIHETOJ0BBIX TEMIIEPATYP CETEBOM BOJBI U TpyHTa, °C;

T.
it g .
F - OombImee, yeM JUTsl TaHHOW CETH, TAaOJMYHOE 3HAYCHHE Pa3HOCTH CPEIHETOJOBBIX

TEMIIepaTyp CETEBOM BOJBI U IpyHTa, °C;

T
Af o .

" - Pa3HOCTb CPEAHETOJIOBBIX TEMIIEpaTyp AJs KaxJA0H Hmapbl 3HAaU€HUH
CPEIHEr0/JIOBBIX TEMIIEPATyp B MOAAIONINX U 0OpaTHBIX TPYyOOIpoBoOAax U rpyHTa, °C;

[
Db - 3HAYEHHUE PAa3HOCTHU CPEIHET0I0BbIX TEMIEPATyp CETEBON BOJABI U IPYHTA JUIS
MOJIAIOIIEro TPyOOIIpoOBO/Ia paccMaTpuBaeMoil TerioBoi cetu, °C;

T, T,

Dby Ly CMEXXHBIE, COOTBETCTBEHHO MEHbIIIEE U OOJIbIIEe, YeM /ISl TaHHOU CETH,
Ta6JII/I‘IHI:I€ SHAYCHUA PAa3HOCTU CPCAHCTOJOBLIX TCMIICPATYP ceTeBOU BOJHbI B ITOAA0OIIIEM
TpyOOIIPOBO/IE U TPYHTA,



=y =y
Dby LMy 3HAQ4YECHUE PA3HOCTU CPEAHETOAO0BBIX TEMIIEPATYP CETEBOM BOJBI U HAPYKHOI'O

BO3/lyXa COOTBETCTBEHHO JIJIS TIOJIAIOIICTO M 0OPAaTHOTO TPYOOIIPOBOIOB JIJIsl TAHHOM TEILJIOBOM
cetu, °C;

T T
ﬂl‘tm ’&tm - CMCXKHBIC, COOTBCTCTBCHHO MCHBIIICC U 60JIBH1€€, YCM 1A JaHHOH CCTH,

Ta0JIMYHbIC 3HAUYCHUS PA3HOCTU CPEAHETOJOBBIX TEMIIEPATYP CETEBOM BOJIBI B IIOIAIOIIEM
TpyOOIIPOBOJIE U HApYKHOTO Bo3ayxa, °C;

&tTI J,.-_".,ITQ o
O * B - CMECXHBIC, COOTBETCTBECHHO MCHBIIICEC U 6OJIBH_Iee, 4CM I JaHHOM CCTH,
TaOIMYHBIE 3HAYEHHS PA3HOCTH CPEIHETOJOBBIX TEMIIEPATYP CETEBOM BOBI B 00OPaTHOM

TpyOOIIPOBOJIE U HAPYXKHOTO Bo3ayxa, °C;

n - CyMMapHbIi 00beM BCeX MOJIAIOMIMX TPYOOIIPOBOIOB TETUIOBOM CETH, M 3 ;

L - AJIMHa y4JacCTKa TEIIOBOM CCTU, M,

i o
l - HaMMCHBIICC PACCTOSAHNEC OT UCTOUYHHKA TCIIJIOBOX DHCPIUH OO0 OTBCTBJICHUSA OT
OCHOBHOT'O TPYOOITPOBOJIa K 1 -My MOTPEOUTEIIO C MPHOOpaMH yueTa, M;

] . .
1 - HAaMMCHBIICC PACCTOSAHNEC OT UCTOYHHKA TCIIJIOBOU SHECPTHUU 1O OTBCTBJICHUA K |
-My TioTpedurento 6e3 mpudopoB yuera, M (ctp. 18);

Ly - JJIMHA OAHOPOJHOIO Y4acTKa, M;

'D - IJIOTHOCTH BOJELI ITPU CpCI[HGfI 34 IICPBBIC CYTKU MCPUOJa HAIINYUA JaHHBIX

TeMnepaType CeTeBOfI BOJBI B IIOAAOIIIEM pr6OHpOBOI[e Ha NCTOYHHUKEC TeHHOBOP'I 3HepFI/II/I, KF/ M
3;

r - yAenbHas TeroeMKocTh Bojbl, J[x/(kr:K);
Wk .
- CKOpOCTb TEMJIOHOCUTEIIS HA OJTHOPOJJHOM y4acTKe, M/C;
By - IUIOIIAJb MPOXOAa TPyOONpOBOAA HA OHOPOJIHOM YyYacTKe, M 2 ;

- KOO QUIHUEHT MECTHBIX MOTEPh TEIJIOBOM HEPTUH, YUUTHIBAIOIINN TTOTEPU
TEIUIOBOM HEPTUH apMaTypoil, KOMIIEHCATOpPaMU U OIOPaMU;

f, .
TR It - k03 PUIHEHT TOoTeph TEIIOBOW YHEPTHH CETH B OCHOBHBIX MOJIAIOIITIX

TpyOomnpoBoaax, JIx/(Kr-m);

T

t, o o o
TR - KO3 PHUIMEHT MOTEePh TEIUIOBOW YHEPTUH, OTNPEACIISIEMbIi 110 BpEMEHU

JBUKEHHS TETITIOHOCUTENS B TIOJAIONINX TpyOorpoBoaax, JIxk/(Kr-c);

= - KOJIMYECTBO YacOB B MIEPHOJIC N3MEPECHHUN;



Mec - MPOJOJDKUTENILHOCTh pabOThI TEIUIOBOM CETH B pacCMaTpUBAEMOM MECSIIE, U;
"n - BpeMms 3alOJHEHUs BCEX MOJAININX TPYOOIPOBOIOB TEIUIOHOCUTENEM, C;
T - BpeMms ABUXKEHUS TEIUIOHOCUTENSI OT UICTOYHUKA TEIJIOBOM SHEPTUU 10 KAXKI0TO

13 MoTpeduTene, c;

E - BpEMA ABUIKCHUA TCIIJIOHOCUTCIIA HA OJHOPOAHOM Y4AaCTKE TEILIOBOM CCTH, C,

i
T - BpeMs JBM)KCHUS TEIUIOHOCUTEIIS 110 MOAM0IIeMy TPyOOIIpOBOIY OT HCTOYHHKA
TEIUIOBOM 3HEPTHH JI0 1 -TO MOTPEOUTEINS ¢ IpUOOpamMu y4era, C;
i
T - BpeMs JIBM)KCHUS TEIJIOHOCUTEIIS 110 HAMMEHBIIIEMY PACCTOSIHUIO OT UCTOYHHKA
TEIUIOBOM 3Hepruu 10 | -To [loTpedurens 6e3 mprubopoB yueTa, C;

K - oTHOUIEeHHE (PAKTUIECKUX MMOTEPh TEIUIOBOW YHEPTUH B ITOAAOIIEM
TpyOOTIPOBOIE /I BCEX MOTPEOUTENECH K HOPMATUBHBIM MTOTEPSIM TETUIOBOM SHEPTUH B
HoJaroIeM TpyooIpoBoe.

INPUJIOKEHUE B
XapaKkTepuCcTHKA YYACTKOB TEIJIOBOU CETH

Tab6muna B.1
HaumenoBanue y3jio0B Juna YciaoBHBIH
Marepuan
y4acTka y4acTKa  INpOXojg Tun TeIIOBOI Ton
. KOHEUYHBbIi TeIUIOBOH TPy0ompoBoaa, NMPOKJIAAKH R NMPOKJIAAKH
HAaYaJIbHBIH cern, M MM
1 2 3 4 5 6 7

IHPUJIOXEHUE I
CpeaHeMecsiYHbIC U CPETHETr010BbIE
TeMIIepaTypbl OKPYKAIOLIEH Cpeabl U
CeTeBOU BOAbI

abmuma I'.1



Temmneparypa cpeausisi 3a S
Mecsinbl Jaet, °C Temneparypa cereBoit Boabl, °C

—— HApPY:KHOI'O B M0JaI01eM B 00paTHOM
BO3/1yXa TpyOonpoBoae TpPyoGoOnpoBojae

SIuBapp

®despaib

Mapt

Armpenb

Mait

Nronb

Nrons

ABrycr

CeHTs0pb

OxTs10pB

Hos6pp

Jexabpb

CpenneronoBas
Temmeparypa, °C

IPUJIOKEHHUE [
XapakTepMCcTHKA MOTPeduTEeIeH TeNnJI0BOH
JHEPruy ¥ NpudOPoOB yuera

Ta6muma /1.1
Tun Hpucoenunennas I'nyouna
p ! Mapk y Hanu4yue
HaumenoB cucrembl Harpyska, I'Jl:x/4 apxuBa
a HEeHTPATH30Ba
aHue TenJI0CHa0K
npuodo HHOTO cOopa
norpedure eHus oromsie BeHTWIss ['B Bce CYTOYH 4acoB
Jast (oTKpBITas C pa i i ARHHLIX (13,
P s HHE s ro yuera bIU oH Her)
3aKpbITast)
1 2 3 4 5 0 7 8 9 10

INPUJIOKEHMUE E
HopMbl n1oTeph TEMJI0BOM SHEPIUH
N30 JMPOBAHHBIMHU BOASTHBIMH



TENJIONMPOBOAAMHU, PACTOJI0KEHHBIMHU B
HENPOXOAHBIX KAHAJIAX U NMPH 0eCKAHAJIbHOMI
MPOKJIAIKE

(c pacueTHOM Temmeparypoii rpyHTa +5 °C
HA [JIyOMHE 32J105KeHHMA TeIJIONPOBOAOB) 10 |
2]

Tabmuua 1.J1

HopMbl noteps TenioBoii sHepruun, Br/m

OGparHoro JAByxTpyOHO# JAByxTpyOHO# JAByxTpyOHO#
. NPOKJIAJKH IIPH NPOKJIAJKH IIPH NPOKJIAIKH IIPH
Hapy)[(].“,]n TeNnJIoNnpoBoaa P P P P P p
.. Ppa3sHOCTH Pa3sHOCTH Pa3sHOCTH
AuaMeTp 1pH cpeaHen
CPeIHeroJ0BbIX CPeIHeroJ0BbIX CPeIHeroJ0BbIX
TPYO, MM TeMIeparype

TEMIIEPATYP BOABI TEMIIEPATyp BOALI TeMII€EpaTyp BOAbLI H

tIZI = (o} o
BOJBI ( 50 wurpynra 52,5°C ( umrpynra 65 °C ( rpyuta 75 °C ( t

"C) lh=65 °C) m=90 °C) =110 °C)

32 23 52 60 67

57 29 65 75 84

76 34 75 86 95

89 36 80 93 102
108 40 83 102 111
159 49 109 124 136
219 59 131 151 165
273 70 154 174 190
325 79 173 195 212
377 83 191 212 234
426 95 209 235 254
478 106 230 259 280
529 117 251 282 303
630 133 286 321 345
720 145 316 355 379
820 164 354 396 423
920 180 387 433 463
1020 198 426 475 506
1220 233 499 561 501

1420 265 568 644 675


http://snipov.net/c_4745_snip_109341.html#i741173

IHNPUJIO’KEHUE K

HopMsbl oreps TEMJI0BOU JHEPTUHU
U30JIUPOBAHHBIM BOASHBLIM TEIJIOMPOBOIOM
NPU HAA3EMHOHU MPOKJIAKE

(C pacyeTHOHM CpeAHEroA0BOM TeMIIepaTypou
Hapy:kHOro Bo3ayxa +5 °C) mo | 2]
Tabmuna XK.1

Hapy:xubiii Hopwmbl notepsb TenuioBoii 3Heprun, Br/m
AuaMeTp TPYO, PaszpocTh cpeaHerog0Boii TeMIIEPATYpPhI CETEBOI BOIBI B MOJAIOMEM HIH

MM 00paTHOM TPYOONPOBOIAX M HAPYKHOTO BO31ayXa, °C

45 70 95 120
32 17 27 36 44
49 21 31 42 52
57 24 35 46 57
76 29 41 52 64
89 32 44 58 70
108 36 50 64 78
133 41 56 70 86
159 44 58 75 93
194 49 67 85 102
219 53 70 90 110
273 61 81 101 124
325 70 93 116 139
377 82 108 132 157
426 95 122 148 174
478 103 131 158 186
529 110 139 168 197
630 121 154 186 220
720 133 168 204 239
820 157 195 232 270
920 180 220 261 302
1020 209 255 296 339

1420 267 325 377 441
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MNPUJIOKEHUE U

HopMBbI ILIOTHOCTH TEIJIOBOTIO IMOTOKA Yepe3
M30JHPOBAHHYIO MOBEPXHOCTD
TPYOONMPOBOA0OB ABYXTPYOHBIX BOASIHBIX
TEILIOBBIX CeTel NMPH MPOKJIAJKe B
HEeMPOXOAHBIX KaHagax, Bt/m, mo | 4 |

Taomuua U.1

IIpu unciie yacoB padoTsl B roja 6osee 5000
YcaoBHbIi TpyGonposox
f1poxoa MOJAKIMH O0paTHBIN NOJAIOIIUI O0pPATHBIA NOJAIOUIUI 00PATHBIM
TpyOOnpoBoOaAa,
MM CpeanerogoBasi TeMiepartypa TemioHocures, C

65 50 90 50 o 50
25 16 11 23 10 28 9
30 17 12 24 11 30 10
40 18 13 26 12 32 11
50 20 14 28 13 35 12
65 23 16 34 15 40 13
80 25 17 36 16 44 14
100 28 19 41 17 48 15
125 31 21 42 18 50 16
150 32 22 44 19 55 17
200 39 27 54 22 68 21
250 45 30 64 25 77 23
300 50 33 70 28 84 25
350 55 37 75 30 94 26
400 58 38 82 33 101 28
450 67 43 93 36 107 29
500 68 44 98 38 .117 32
600 79 50 109 41 132 34
700 89 55 126 43 151 37
800 100 60 140 45 163 40
900 106 66 151 54 186 43
1000 117 71 158 57 192 47
1200 144 79 185 64 229 52

1400 152 82 210 68 252 56


http://snipov.net/c_4745_snip_109341.html#i766395

INPUJIO’KEHUE K

HopMBbI IVIOTHOCTH TEIJIOBOI0 MOTOKA Yyepes
U30JJUPOBAHHYIO MTOBEPXHOCTH
TPYOOIIPOBOAOB NPH ABYXTPYOHOH
MOA3eMHON 0eCKAHAJIBHON NMPOKJIAAKE
BOJASTHBIX TEILUIOBBIX ceTeii, BT/m, mo | 4 ]

Tabmuua K. 1

IIpu uncae yacoB padoTsl B roa 6osee S000

TpybGonposoj
YcioBHBINA IPOXO]

NOJAIO LM o0paTHLIN NOJAIOIIH A o0OpaTHBIN
TpyOONpoBOaa, MM Aatom P Aatom P

CpeanerogoBasi TeMiepatypa TemioHocures, °C

65 50 90 50
25 33 25 44 24
50 40 31 54 29
65 45 34 60 33
80 46 35 61 34
100 49 38 65 35
125 53 41 72 39
150 60 46 80 43
200 66 50 89 48
250 72 55 96 51
300 79 59 105 56
350 86 65 113 60
400 91 68 121 63
450 97 72 129 67
500 105 78 138 72
600 117 87 156 80
700 126 93 170 86
800 140 102 186 93

Koaddumuent, yuanteiBaronnii ©3MeHEHHE HOPM TJIOTHOCTH TEIJIOBOTO MOTOKA MPH
IPUMEHEHHUH TETJION30JIILMOHHOTO CJI0S U3 TIEHOIOJInypeTaHa, moumMepoeToHa, (eHOIbHOro
noporacta OJI

Tabmura K.2

YcaoBHbIH Mpoxoa TPyOONIPoBOAa, MM
2565 80-150 200-300 350-500
[Tenonommyperan, peHonbHbIN TOporTact 0,5 0,6 0,7 0,8

MaTepnaJI TENJTOU30JAIMOHHOTO CJ10HA
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dJI
[TomumepOeToH 0,7 0,8 0,9 1,0

INPUJIOKEHUE J1

HopMbI IJIOTHOCTH TEMJIOBOI0 MOTOKA Yepe3
N30, JHPOBAHHYIO MOBEPXHOCTH
TPyOOIPOBOIOB BOASTHBLIX TEILIOBBIX ceTell
NPH PACHOJI0KEHNH HA OTKPBLITOM BO3IYyXe,
Bt/m, mo [ 4]

Ta6muma JI.1

. IIpu unciae yacos padorsl B rox 6oJee 5000
Y cJI0OBHBIN NPOXO0/

CpennerogoBasi TeMneparypa Temionocures, °C
TpyOonpoBoaa, MM p patyp ’

50 100 150
15 10 20 30
20 11 22 34
25 13 25 37
40 15 29 44
50 17 31 47
65 19 36 94
80 21 39 58
100 24 43 64
125 27 49 70
150 30 54 77
200 37 65 93
250 43 75 106
300 49 84 118
350 55 93 131
400 61 102 142
450 65 109 152
500 71 119 166
600 82 136 188
700 92 151 209
800 103 167 213
900 113 184 253
1000 124 201 275
KpuBosuneiinbie HopMbI NOBEPXHOCTHOI MJIOTHOCTH TENJIOBOI0 NMOTOKA,

NOBEPXHOCTH C HAPYKHbIM  BT1/M 2
YCJIOBHBIM IIPOX0/IOM Oosiee 35 54 70


http://snipov.net/c_4745_snip_109341.html#i766395

1020 MM ¥ IIOCKHE

IMPNJIOXKEHUE M

HopMbI INIOTHOCTH TEIJIOBOI0 MOTOKA Yepe3
M30JIHPOBAHHYIO MIOBEPXHOCTh
TPYOONPOBOA0OB BOASIHBIX TEILJIOBBIX CeTel
MPH PACHOJ0KEeHHH B IOMEIeHUN H
ToHHeJIe, BT/M, 1o | 4 |

Tabmuia M. 1

. IIpu uncie yacos padorsl B rox 6oJee 5000
Y cJI0OBHBIN NPOX0/

CpennerogoBasi TeMneparypa Temionocures, °C
TPyOONpoBOaa, MM p paryp ’

50 100 150
15 8 18 28
20 9 20 32
25 10 22 35
40 12 26 41
50 13 28 44
65 15 32 50
80 16 35 94
100 18 39 60
125 21 44 66
150 24 49 73
200 29 59 88
250 34 68 100
300 39 77 112
350 44 85 124
400 48 93 135
450 52 101 145
500 57 109 156
600 67 125 176
700 74 139 199
800 184 155 220
900 93 170 241
1000 102 186 262
KpuBosuneiinbie HopMbl N0OBEPXHOCTHOI MJIOTHOCTH TENJIOBOI0 NMOTOKA,

NOBEPXHOCTH ¢ HAPY:KHBIM  B1/M 2
YCJIOBHBIM MPOX00M 00Jiee
1020 MM ¥ UIOCKHE 29 50 68


http://snipov.net/c_4745_snip_109341.html#i766395

Ipumeuanue . [Ipu pacmonoxxeHnn U30JIUPOBAHHBIX TOBEPXHOCTEH B TOHHENE (MMPOXOIHOM H
MOJIYTIPOXOAHOM KaHallax) K HOpMaM IJIOTHOCTH CJelyeT BBOAUThH Koddduiuent 0,85.

INPUJIOKEHUE H

HopMbI IVIOTHOCTH TEMJIOBOI0 MOTOKA Yyepe3
U30JIMPOBAHHYIO MOBEPXHOCTh
TPYOONIPOBOAOB ABYXTPYOHBIX BOASIHBIX
TEIJIOBBIX CeTed MPHU NMPOKJIAJAKE B
HENPOXOAHBbIX KAHAJIAX U NMOA3EeMHOMI
0eckaHaAJIbLHOM NMpokaaake, Br/m, mo | 3]

Ta6muma H.1

IIpu uncie yacos padotsl B roa 6oJiee 5000
YcaoBHbIi TpyGonposox
TIpOXOZ noAaluMii 00paTHLIN MOAAIIIMH 00pPAaTHBIN MNOAAIOIMIA 00pPATHBII
TpyOOnpoBoja,
MM CpennerogoBasi TeMinepartypa TemioHocures, °C

65 50 90 50 110 50
25 14 9 20 9 24 8
30 15 10 20 10 26 9
40 16 11 22 11 27 10
50 17 12 24 12 30 11
65 20 13 29 13 34 12
80 21 14 31 14 37 13
100 24 16 35 15 41 14
125 26 18 38 16 43 15
150 27 19 42 17 47 16
200 33 23 49 19 58 18
250 38 26 54 21 66 20
300 43 28 60 24 71 21
350 46 31 64 26 80 22
400 50 33 70 28 86 24
450 54 36 79 31 91 25
500 58 37 84 32 100 27
600 67 42 93 35 112 31
700 76 47 107 37 128 31
800 85 51 119 38 139 34
900 90 56 128 43 150 37

1000 100 60 140 46 163 40
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1200 114 67 158 53 190 44
1400 130 70 179 58 224 48

IHPUJIOKEHME I1

HopMbI ILIOTHOCTH TEMJIOBOI0 MOTOKA Yepe3
30 JMPOBAHHYIO ITIOBEPXHOCTD
TPYOONPOBOA0OB BOASIHBIX TEIJIOBbIX CeTeH
[P PACIOJI0KEHUH HA OTKPBITOM BO31YyXe 110

[3]

Tabmuna I1.1
IIpu uncie yacos padotsl B roa 6oJiee 5000
Yca0BHBII IPOX0J CpennerogoBasi TeMinepaTypa TemioHocures, °C
TpyOonpoBoaa, MM 50 100 150
Hopmbl inHeiiHOl IVIOTHOCTH TEeIJI0BOI0 NOTOKa, BT/mM
25 11 20 30
40 12 24 36
50 14 25 38
65 15 29 44
80 17 32 47
100 19 35 52
125 22 40 57
150 24 44 62
200 30 53 75
250 35 61 86
300 40 68 96
350 45 75 106
400 49 83 115
450 53 88 123
500 58 96 135
600 66 110 152
700 75 122 169
800 83 135 172
900 92 149 205
1000 101 163 223
KpuBosuneiinbie HopMbl NOBEPXHOCTHOI MJIOTHOCTH TEMJIOBOI0 MOTOKA, BT/m

MOBEPXHOCTH € HAPYKHbIM 2
YCJIOBHBIM MPOX00M 00Jiee
1020 MM ¥ UIOCKHE 28 44 57
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IMPUJIOKEHUE P

HopMbI IVIOTHOCTH TEIJIOBOTO MOTOKA Yepe3
MU30JIUPOBAHHYI0 MTOBEPXHOCTH
TPYOONPOBOA0OB BOASHBIX TEILUIOBBIX CeTEeH
IIPH PACIOJIOKEHUH B IOMEIEHUH U TOHHeJIe

mo [ 3]

Taomuua P.1
[Tpu uncne gyacos pabotsl B rox 6oiee 5000

YcioBHBIN IPOXO] CpeanerogoBasi TeMiepatypa TermioHocures, °C

TpyOONpoBOaa, MM 50 100 150
Hopwmbl TuHEHHOH TIIOTHOCTH TEIIOBOTO MOTOKa, BT/M

25 8 18 28

40 10 21 33

50 10 22 35

65 12 26 40

80 13 28 43

100 14 31 48

125 17 35 53

150 19 39 58

200 23 47 70

250 27 54 80

300 31 62 90

350 35 68 99

400 38 74 108

450 42 81 116

500 46 87 125

600 54 100 143

700 59 111 159

800 67 124 176

900 74 136 193

1000 82 149 210

KpusosmmHeiinbie HopMmbI N0BepXHOCTHOI IJIOTHOCTH TEIVIOBOIO0 NMOTOKA, BT/M

MOBEPXHOCTH C HAPYKHBIM 2
YCJIOBHBIM NPOX0A0M Gos1ee
1020 MM ¥ nJI0CKHE 23 40 4

Ipumeuanue . [Ipu pacmonoxxeHnn U30JIUPOBAHHBIX TOBEPXHOCTEH B TOHHENE (MMPOXOTHOM H
MOJIYIIPOXOAHOM KaHalax) K HOpMaMm IUIOTHOCTH CJIeayeT BBOAUTH Kodddurment 0,85.
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