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ftetsB dzj BOd3 (Bisy des tsisdzj Mg Is Jfils Ote glzgat p - CHAJL oAy I
sBBtckzH 9 Oded v , O OS] tBJMfjujddy BJLBY OMm:
ftetsdgr hdzj dzdesflsd. stesdzi Isets, tHd2 dL 0¢kEkzO
C 60OLE HA&Y BEZHOd] dzdz' = d 30 dzts de@ip jsdsiS dadz’ dats ot G2
stcOdzYf stelsdteso Cd d ~RtcOdzj dzgdv cOL O.

lted 1Sy z2OlsOyYydd etesHMEdAr cOLtsear n Ml

Mo w L Odzdz" | fl  dzOH j 3 dztsyls & sBtstclzH s Oded Vv, Zlsj
WOCktste Od3d . [ dzv tejh jded Y dss s Btsdf twisd iz d3tc flzg s dz'L ts
sBfMdzz Y d @ Odzed | Mdlsj 2, BsH jtedzgdL qetso Ols? tsSB Stok

fJtemMsdzOdzO. uvOCHY] 903dt tBiMfjuyudeOls: BJjLBY Of
Muydls fteddsd dzgj dedw Mmtsotej d3dj dedz" = Isjrdzsdzse d2 d d3C
[ dzw tcoO o dzd @ OdzedwW Isj Ckh jets fsdztsy jdedW dzgj sSB R tSF
ofmj] otLd@yd j d dagj oBLBsyder j dzOctekzL € d dzO &«
ftedstedlsjlsder » ftslstcjBdls] dzj 2.
1 O ted Mz dz¢ j§ 1 dL sBtcOY j dzO fn d &3O O dz0 dz
G OL steOiifddgj dz! dzts?2 MmJ Isd .
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HUcexonnas undopmanms
3aMep JaB/ICHUS B XapaKTePHBIX Onpenenenne pacxozaa rasa
TOYKAX ' norpeduTensam

MO,I[EIII-'I]JOBHHHB pa.i-)'OTI:I FﬂSOpﬁCHpB,[[BJ’[I-lTEﬂbHOﬁ CECTH

I'mapasnuyeckuii pacuer Pacuer npomnyckHoii ciocodoHoCTH
JIMHEHHOM YacTH I1PT

A 4

OU,EHKE':I HPOH}?CKHOﬁ CIOCOOHOCTH F‘ﬂBDpﬁCHpE,IIEHHTBHBHOﬁ CCTH

Peseps nponyckHoii ceTu Jlepuuut nponyckHoit cetn

-

MEDOHDI-{HTHH Mo TMKBUIAlUH ,IIBC]JI-‘II.II-‘ITH. HpOl’I}’CKHOﬁ CMOCOOHOCTH

JIuneiinas yacTeb [Tynkr peayuuposanus rasa

{ Mz s jI5O0 O0dz0dzdL 0 s kms ds?2 Mfshss dshlsd

Ifj ftejumsOodzj dede’ | Bjtesftedwisdw L otsdws b

sBjMijudeOl! dOHjYdsmls: , BjL ifO@L&&OET 6] H ja
COL s slstej B dzj dad W .

[ dzw ftostcOBtsIsC d oL d3gtsy dz' n Qo Oted 2 dz" -, f
dzj sBABSH BB tOydsdzOdz dets BsHj dzdtetse Ol!  kfilsOd

HOdZ dzj 2N § 2 1 C SidetsOigd@fH toz@iz frkz oS sls OF .
sdMmlsj GO € tsdzlstots iz te @aOdzjj decfigsdyls f Sls5C Odsd ¢ OL €
slIsC dz yoOs hdn kfmlses2flses fjHMisOs dzj 20 &0 tod iz d
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ApxuTtekrypa ra3oBoii ceTu

Ctpykrypa razocHabxkeHus,
OCHOBHBIE 1APAMETPHI,
pasMelleHHe 3alopHO apMaTyphl

Amnanu3 paGoThI CYIIECTBYHOIINX
OTKJII0YAIOIINX YCTPOICTB

]._I-{,H pPaBIHYCCKH 5| pacydcT rasoeo H ceTu

I'mppasnnyeckue pacyeTsl npu
OTKJIKOYEHHH OT/ICJIbHBIX Y4aCTKOB

A 4

['napasnuyeckue pacyersl Npu

orkiaroueHnn [ PC u T1PT . .
JIMHEHHOI YacTH

MopaenupoBanue padOTEI ra30BOi CETH

Onpeznenenre He0OXOAUMOCTH B OueHka HaJJeXKHOCTH
YCTPOHCTBE 10NOIHHUTENBHOI CYIIECTBYIOIIHUX OTKIHHYAKNINX
3aMOPHOI apMaTypel YCTpOKCTB

NlEpOl'IpI-*IHTHH M0 COBEPHICHCTBOBAHUHKD YITPABJICHHA MOTOKAMH
pacnpeacicHuA rasa

VYerpoiicTBO ONONHUTENBHOM PekoHCTpYKIMS CYIIECTBYHOIINX
3al10pPHOM apMarypel OTKJIOYAKOLIHUX YCTPOHCTB

{ Mz dis@ j280 Codidstesdy dzOH j Y desfisd k¢ tOo dzj
dMfsd L coOdedj 5 BIsC dzs yoOs h 7 bkftets?

sOCdd ©BLOLGH shdsed j didishs Pk &{q Ondas
@OH jy desfls! 1 S zzOlOydd ¢OLSEeOMtej HJ ddlsj d' d

10z ydgrzc dg®@ dzdzts o Oydd. 1 Oz& ©. [ B 61
RdzH j CMOydw o (R KA



R Rd&zdzso Oydd. |1 OZSO. [BtO

NeUIMT MPOMYCKHO# CIOCOOHOCTH

*HaJIMYUE B ra30pacrpe/ieIMTe/IbHbIX CHCTEMaX y4acTKOB ra30npoBO/IOB
C neuIUTOM NPOIYCKHOI CIOCOOHOCTH, @ TAK¥kKe MTYHKTOB
peayuupoBaHHs rasa, padoTaronuX Ha [IPeIeIbHO 3arpyKEHHBIX
pekuMax. KpoMe TOro, B HEKOTOPLIX clly4dasX Hadmonaercs
NeperpyKEeHHOCTh OT/AEIbHBIX razopacrpeaenurelbbix cranuuii (ITPT)
1, HA000POT, HEAOTPYKEHHOCTD JAPYTHX, YTO IIPUBOIUT K
HepaLUOHAILHOMY paclpeieleHHIO rasa

3alopHas apMarypa

*HEI0CTAaTOYHOE KOJIHYECTBO U HETOYHOE PACIIOIOKEHHE 3alI0PHOMI
apMaTtypsl U B psi/ie CIIy4aeB HU3Kasl CTENEHb HaJIe)KHOCTH
CYLIECTBYHOLIMX OTKIHYAKIIHX YCTPOUCTB

CHHUMKEHHE KaUCCTBA OJOPHPOBAHHOTO I'a3a

*HEJ0CTATOYHAs CTeNeHb OJJOPU3ALIIH Ta3a U HU3KOE Ka4eCTBO
OOpPHPOBaHHOIO ra3a y yaaneHHslx ot [ PC norpedureneit

t diz 8 Wdadd Mmdedy jdedw ¢ MY dzkz Ols Oy ts dadat
COLBwOMY 6 Hjddlsjd d 7 Mmdhisjd [

[ dlsjtcOlsiztcO:

1. r4duz¢ 1. 5., [ stesddd [.d#Kls] (30L s&EOMnHs
fsorh jddw {1dajtecjlbdyuimSts?2 (%W iCldoditsmld g tots/
1 Of ©2015i ) r §f . iw.2-68.0

2. skaBOlkzdzdzddz A. | ., w#jBj2yjdStse [ .u. ut
mMdmisd d&3j CGOLBOMY f tegf dgj dagf tzd WL OB OigaPjdntse " ~ CC
ClL AU 110181 1RTw. 71202

3. zdB iS5 ¢. u. 1 OL sMdzOB % j ded § : Z U jusOd£E jls
lilsjteBlztee: THOM (fp. QIOBLARI S Hdzv okLtse. difsj§d&d
dej f sftcj HMise j dadz" 2 .

4. 1 Juuv 52088 wdmlsj ¥ cOLBOMftej HY dzdIsj dz!
ftcdqtocsHdtses ¢cOLO. [Bhdj btejBtsoOddw € 1 CMmf dzkz C
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H4jojtse 1 Qo jdz 1
[ OcdMmistcOd
] ZOHdBdtemME d2 cetsmMizuOtemise j dzdzr 2 u B tedzg Bt

Je1r L1130 1Yt olfrrre YL rROJVIEBURSL 10 {
gRev ({3 R JaftuorfloyRry

¢ dzdzts Is:Oyld WdzOMmistswh j2 OBl ttOMdisslstej dz@ sy
COLtsftcsotsHisea, MdMmisj 3"  tBtStelzHO Odzed j .

sdz¢k yjorj pA&SsqdOQIstcOdz dzf 2 cOLBBfgssddY HJdBOO
ftosydesfmils: , dzj cOL tclkzh O h d2 Cwodzlstesdz? , Bl jCIs,
Keywords: main gas pipeline, condition diagnostics, strength calculatiordestnuctive

testing, object, gas distribution system.

ltetso § HY dad | tcj i3 dzz dgOHIs CtXFB Bl OLAE totso SH 59
Ml jIsMisadd MmMts dedy jftedojH]dedeg" d3d HESC zd3j dzls C
stczB tsff totso tSH T .

R L ofmMjcets desetstsBteOLdwW Msotcj d3j deder 7 Bj Ists
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1 OLBsats] HJOcdtsmMisdyj MStsj] tBMdzj Hse Odedj o ¢ d

q 1 CMf jeclsdL O kjrddy Mits?2 HCEER] disOydd;

1 odLEZOd dz 2 Ctdzlstetsdz! ;

1 bd beOLobkC o2 € dastetsd Is s dzh o dgr fls
dMf sdddlsj & desets bEmstes2Msa® (twjhjddj Lftedd
sjnddujmMSts?2 HESk®jdsoydd d/ dkd ft t©jLbkd 5Ok

1 Fdz' stcOL o kzCtso 52 ¢ tsdzls tets dz Hdzddz" M ddzj ¢
feddzd BOj MY 5 ©jLbkd sOOE + CMfjwlsdL ' Isj o dac
odLEZOd dtsets (tdsttsdv) ;

T CodstdeOowdd d OSEkMmsduimMSdn mO0wLOSIjtd
GjLkd sOOHR osdLbEOd dscts Csdstsdv) ;

1 WkdCydodOd &Ov HJOckshmisdco (yofmlsdyd
tcjLbkzdz OO oadL zOd detsets Ctsdzlstetsdzv ) .

15 tojLbzd 5OOB HJOcdsnisdSd § td dtf 3B P k) dzts ¢
tj Bsdzs O sSeMdzjHEZ] Bsets Eyomlss 0.

Vdz! stcOL oS tso 5271 ff Bdiglse st oty te Odzj dadz” 2 3]
Codzlstesdzv, tfMdso Odz 20 tj cdMmMsteOydd Eftekzedn ¢
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sBi jCIj M jydody dz@ &3 tsBtcOL sd3tclz tf j tztf T O {f dadd dats
ydfmdzy d HiWjClte.

Vdz! steOLolzCtsor i3 dzOL " 9 O Is Ctsdzj B Odzed W, yYOMml
Yyofmistsils, Mmdrhdd' n yj dsej yuimédd k-t

[Ocdzd s stesh Ctsd)dAs o Bilds®Ha® tj s dMmlstcOydd oEOG
ZOH HjWjSlOddodd jdhts®R Ay Mlse j ddzH S Olstste® W |
MMy jdLdd d fsLetdvel ojfisd ¢ tdzststsd dzq
ftojHf o jton desfplsdes o3 Mdztsj .

XUMUYECKUIA aHanu3: obHapysKeHue
UysKepoaHbIX BKpanieHui,
HeMeTaN/IMYeCKUX SINEMEHTOB,
Heo4QHOPOAHOCTU CMNJIaBOB U MaTepuasnos;

t dmMezdese 2. wWjtcO ftoeddzj daj dzdw v s

10z ydgrzc dg®@ dzdzts o Oydd. 1 Oz& ©. [ B 65
RdzH § S MOydw o R KA



tdmMezdesS 3. { OLdzso JHdesMis! d3j IsSH ¢

it JGdzOBj dzls fftetso jJHJjdedWw UL s
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tdflzdtsS 4. 1 sEWHESS fsojHjddw |

10 ©jLikd sOlsdodzsfls! d HEeMisse jodshls! t©jLk
d fojmMeseklsr 2 yjdsejyjmsd?2 % OCktsts.

I yjdsd, kjridsdscdy bd 0L o @ZOse Bt § ¢
CjLkd OIT, CO¢ fwOoddts, GftwjHjdvsIlshw KIS
sfrilsdr B HOdzdz 7.
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RdzsGHO, 9o yjdvrn fteseojtéd tjLizd IsOlse, o
HiWJd Clssi¢ sl fafh d detsdzd Isted d , otsL 3y degs H B Qo9 dzj o
Ctsdzlstcts dzw .

ltesWddz d3j stedw IstczB s totso SH SO

ltcd dzj sBrtBHdBsMIsd orfr woadzjdedw Mo jHjded?2 s
dmf sdz Lk ls o toj Odz? detsdz ot 3 ded M J ydodzdL dts
oCdzs YPf o MiBw dqLdi3jtedlsj dz dgr § L dzj d&3j dzlst (L tsdzH
fseo jtodesisd cOLBsftcsoasHO, WdSMdkzels jet ¢j sd
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tdfmkzdesS 6. [HdsC OdzOdz dz" 2 HtetsW d dzj «
[ des e tsC OdzgOdz! dzr 2 HtesWddzj sjtc (tedfigdsj Y Is g dzj gzl
Ldzj s des Oz o fmjets OBBYjets Mjyjdedy cOL oo Kk

t dmMezdesC 7. [ dzsGets$ OdzOdz! dz1200 [Mofes s W  dzj d3d to
[T jtcOldodetsy d HBMISOLtsydts Itsydtsy it HJ dzj
LO Mudl btets, yYlsts Jfdetsdstsl disdzg figdete EniOsksipds ts v Is d3j m
COLtsftcsosHO, tBKOBOIST 9 OW JdaW stedzOyde , f tsdzkz ycC
[ Ocdgd IsdzOW HJWjSlsmMEsyf dgw
]l tslsdzduydj tls ®BOcddlstsdii stese ) f tesHSd dzts?
EmMstes2Misea © M s jtej ydets? dz0 df Cesddaylzudg=igdzts B 5 1 & )
sB dzOtelzy d 9 Ols* Is == d]jJ dzls dif tdcttsoH@soArtz dgts H J W J S Is T .
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t dMkzdetsS 8. [ Ocdedlsdy 2 I SlstsMS sy 1 f

[Ocdzdlsder j] HjWjiSksmMSsy'r tBd&OLEydoOsl H.
tjecdmieOoydd ©OMMNjwddscts &Ocdkdlsdses §sdv, o
MELHOjls fshssw dds] ®K®Ocddlsds] f(sdj f ojSktst
Bsh dr 7 BOCddlstsb i tzOME sdztsy detiedz, d dzd BOC dzd Is dats 2

) jlsdzv ROCdzdlsdzsc s € s dzls-ipl) daf ffts dis s © @30 ¢ L
My sdz' Lso Oded j 8 ROGdedlsdz’ 7 hjlstsC (fMjteHj ydds s
shdso@E) BEBO bd sttOL oS t5o 6t B el 6 tetrd § 5§ Bk 5 gzl
HjWiShkasmMSeasfdd M dMisd LsoOddjd HjWjClksmesy
fsctezyde § ¢ JjLtsidzfSCitedqudmecdy Mmtsedsjhjdedze §

15 jLbkd OOK HJOCdsMmsdess Oddw Mt Os d
SEcOddL S0 908 sMY OB 5 bkflstcOds dd* H Odzdz
BjLOoOted2dzzd 1S dzkOlsOyd® cOLBftso 5HO.

dotsjote] d3j dadatsj or ff sdzdzj dzd J f dzO dzts @ Hd OG dzts
Motsjotcj dsj dedets d H tcOo ddz dets sy dAffte ©dsts H tisg - dd] fude®
or fsdzdzj dedj o' B 5t Y dzsiE s O fieder dfts das QO P COread 2 dizts ) z
LOk©Olsr dz0 &dCodHOYydY §smdjHlsod?2 O Otd?2.

] dlsjtcOlkztcO:

1. ] Otjjo0O ¢. 1., ROOAdsIO R. ¢., ¢BHLEdIdd dC
B3d ~ Oded yd MS d nm tc@lstePtz] def 2 GBGEE s tcso BHEBY . U to
sff tcOQo o WJQ@Q:H .| ddzjldy, 7 2f9.1 6 .
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2. vsdzdy jdedj twdmMSCtse ftod ftetso jHjdadd o dazlsted
/I tdHjd RrR.¢., [JHOJHJO [.], (CGcODMSoF0R). [ .
-4 . 6@D-ISBN 0016- 5581

3. b dzOdzdL twdMmME s BOcdMmMistcOdz! dz2f = G OL S teS9 L
tcjLEzdz! IsOIstse o dzzlsted Istclz B dzts 2 HJOGdetsmisd S d / 4 |
ftotsdL o s2OfBls® 594 . -348 ISBN 04917 6441

4. Sudbooks. net . Il dur dz2 stcOLo kS8 T & HJ-
[ sMCo O.- [ Bdztso dzw j Isfpyw ) Isji yd d&ad d URL: Mizls
https://studbooks.net/2548833/tovarovedenie/vidv ultrazvukovyh defektoskopov

5. ] {av t -25051949.9 | dzzlstedIstclz B dzts § Is 4 n dzd Ud
COLtsftctso SH SO . [BhdJ stcj Btso Odzd02: - OB OBRL: 99
https://docs.cntd.ru/document/1200111795.j € fyls: 1 dzj € Is to ts dzdzr 2
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H4jojtse 1 Qo jdz 1
[ OcdMmistcOd
] ZOHdBdtemME d2 cetsmMizuOtmise j dzdzr 2 Edzdo j tefnd

toezrRE (1VRL &ALl VURICLVOUVRC frudfrdd vetont
s{1vt{fc }YtRrR vt JrRUrJ?Hul[ R GCsul [ UuvduvdAR
1oy dtoerterecfrirRe R A0S futr U REC

b dzdes Is:Oydv dzOfmlsswh j2 t©OBGIS] 9" f sdzdzgj dz fsBL
dzj cOL tolzh O h | ¢ s I€ usssldcisdzvim dacid d + ¢ Mf dz2 OlsOydd
d cOL s tslstcj Bdzj ded W .

szt yjorj fMpEsd@lstcOdz: dzf 2 cOL B tctso tSH, Hd O¢
ftosydesmils: , dzj cOL tolkh O h d2 Cwdzlstesdz? , B j CIs,
Keywords: main gas pipeline, coridit diagnostics, strength calculation, ndestructive

testing, object, gas distribution system.
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sMtse j dedetsis d :

Histf sdzded Isj dz2 dzOvY C Od3j t© L OHdzj cts o dHO;
Efmstes2Mlsots dzOBslsCd S OB j dzv, MmddemtetsdzdL d
L O d Il tadst dH ' o Odzd W .

HO®R &8 HeMlskydr &5 fted tjOddLOydd &O {§tog
M shsetd “odvjlsiw dhMfsd Lo Oddj &OLjtdses Lk
6 dikh j lse O:

T
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HsfisOlssydzOwY ntstesh OW M stesis! Hody j dd W
bsydetsfmils: L d3jtedlsjdz dgr 7 { dzj o&gj dzlstse ;
Qo ls ts dzts czaRtSigliE Is to iz € y of .
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tdmMezdss 4. [Oddfzdvistster t 150 d ¢
it sBBIST HdzvW C(dzlstesdzv IstcefftctsotsHO MdzOtclzy d
JHddd dL fteddsj tese Ctsdzlstesdy i sOdzdzO d ¢ Oy

o ftsyjmmi M dzoPYJgsesnzsffshdohs Oz to
[ Odedzr | Qs BHY dO EZftcOo dzvweFi.d2 Ctdif! ¥ lsj to

fdiezdzsS S5hj WL OsagipEe s ¢4 v s {1
s O &3 HtsMisEfdr &3 fted toj OdzdL Oydd dzO ftcOC
MishMoetsds WodzWw jIsipw dMf sdz' L s Odadj dzOL jtedetsets I
REVI 3001 d3tsB d dz' dzOw € Od3j tc O
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| 5L By desfilsd St dzj SlsOydd

HaGop mucraHIoOHHBIX JIICKOB/Koéc/ D60

JlonoHUTeNbHBIE AHCKHU JUIS pacmHpeHus ocH (4 x D60
st Tpyo d ot 200 Mm).

Habop pomomanTe bHBIX Kon€écukoB st Tpyd DN 300

JlononHHUTENbHOE Konécuko, auamerp 160 mm (4 x D160
st Tpyo d ot 300 Mm).

Habop ononHUTensHBIX KOIECHKOB 11t Tpyd DN 400

JlononHuTeNbHOE KONMECHKO, auamerp 225 mMm (4 x D225
st Tpyo d ot 400 Mm).

WMHuKanms yKIIoHa

Hatauk CTRI g m3mepeHHs yKIOHa TpyOompoBoja
(Tonpko ¢ nHauKanuei OSD).

JlononmaurensHoe oceenieHne 40 Watt

JononHuTenpHoe ocBemenne 2 x 20 Watt, nmpuMeHHMO
g RE 150. Pexomenayercs mpu d Tpyo ot 200 MM.

KaGenpHpI1 6apadbar NM 200

tdmMzdess 7. sdifdzi SIs ¢
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Keywords: "green" roof, facade, heat transfer, coefficient of thermal conductivity, roof,
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| Tatmuma 1 — Cpazmennse TennoTaXHETECKING XAPAKTSPHOTHE AL PECCMaTPHEASMEIX 3OaHME B ropodax Pocens (no rogopoMy packoqy TEIUIOEOH SHEPTHE)

Tomopef packon Tennosod lopozoi packon Tennosol Pazmwuma = rogoeou pactone Vuenrmemne
Hapyzaze SHaprEH gepat HIpYEHELE 3HEpIHE Tepat HIpyiEHke TEMIOECH IHEPTEA Jepes paECTOTA TENTOEDH
Ne OTPaEIaN0mEe -
OTPAENAE0NIHE EOHCTPVEDHE (00| OTpasmasomse EoRCTPYEDNE (& HapVEHEE OTPRETANIIHS SHEPTHH IpH
W EOHCTRYEIHE ERTEHON KPEBIIIH HISMEHOH KPOETSE: EOHCTPVENHH OPH HCTOMBI0RARENHE s3anesol KPOETEs
SOAHNA
sBr wrog| MIxTox | [kan'rea |xBr w'ron| MIxron | [kan'rog | xBr w/rog | MIxTox | [kanreg %o
1 |pozEes SO091E.0 | 2163304,8( 317,0 | 4807344 (17306438 4136 | 1201836 [ 4326610 105.4 20,0
1 |Bragmxaemasz G46TR0.0 | 2328408,0) 3363 3432952 | 1955862,7| 4675 | 1034848 | 3725453 29,0 16,0
3 |Hanz=me 6387350 |2371446,0)1 3668 5730995 | 2063158,0 493,1 8563356 | 30B23E0 73,7 13,0
4 |[Materopex 6723780 | 24205608 3785 5110073 | 18396262 4397 | 1613707 | 5809346 138 R 240
3 |Crzepomoms T8R000.0 | 2B36300,0) 6730 | 4833600 |246B016,0) 3ESS | 1024400 [ 368784.0 381 13,0
& |Epacmozap 7923000 | 2852280,0) &BL7 | 6259170 (22533012 3385 166383,0 | 3589788 1432 21,0
7 |Pocige-sa-Tomy BET2160.0 | 31397760 7304 TT6222.4 | 27944006 6579 939376 | 343375 4 325 11,0
E |Actpaxam: 9182000 |3305520,0( 790,0 | B447440 (30410784 TI6E 734360 | 2644416 63,2 8.0
9 |Bonrorpam 946322.0 | 3406759,2| 8142 | B51689.8 (30660833 7TILE 945322 | 3406759 314 10,0
10 (Bopomes: 10%8300,0{3738600,0) 8935 | 934630,0 (33647400 8042 | 1038300 | 373860.0 894 10,0
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b dzdzts Iss Oy W HOdzdes?2 tcOBtslsy ftoj HMMIsOo dzj degs Y
L Oh dIsj ZyoOmls¢ s dOcdmMistcOdz! desG s G OL S tetso SH
COLtsftcsotsHise d djIstsH' COlstsHdzs?2 L Oh dlisr .
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Keywords: corrosion, polymer material, ggfoeline, cathodic protection, equipment,

anode earthing device, cathode station, electrode, component compositions.
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1 BdlIskzdde §;

1 fsdzdztcj IsOdetso ™ § ;

1 fsdzdt W Bcz.fn. 32]
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LOhdIlsr ItckzpfftccotsHBO HA
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Y Jydod dzs Hdfw dAQY tizdz'Oints
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ltcjHO OtedIlsj dz' dets Istsdgl tsflsj dzgdzOw ff sdzd { Is d dzj dzts
Mmd ud dzdd f o elad BOGlss -we § Gd dzldr ) sBBBRHJHOJ sy
f dzj dz$ 52 .

sbkzh jmMlsokzs Is tcOL dzd ydz J Hicze dJ Isjndesdztsc d
stczetsf csosHO dL dzklsted ( dzsC Odzt dz' j Isjndesdzse d d)

| 8C0dz dz" § LOhdIsde §j YsCter sdw d@sckls Brils: 9

T -YdHSdr tOMmlsetstetse, Iso jtoH s h d=atef 15 mjzgedss
ftso jtorndesisd (OCteddzsor j ddzd Htsdzdlztej lsOdetso r j
sfdetseo ] yYJ &3 degls © Mts Msts2CddBd HBSB OO S OMR]) ;
“tcOfMmlso stetse by dqHS 82 Cdmdmisj dydd;

- ftosWddz dz" 7 tjLddeseor n k2§ dzslsdzd s dzj 2 ;
o bdzsC dzgd Mis' 7 BOjtedOdzse ) ftetsf dlsCts2 M
- Jyddzder = MsMisOQoa s mtszocHdses Slso j

Pz dzd 2 MC 52 Wtedss?2 tff LTD HdW ] BsdksO ¢
Atex-) | 9 thdtsokz Cobttetsdts odzsy jdes dhfsd L s
ftedyddzOjlsmw € odizlstej dzdzj 2 ¢ sy T datzfiigyf Gisdzs 1
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99 jHjdd] cdBSEBBEB WkCOOO o IstczBtfftctso tsSH
odLEZOd dsj BBMdzZj Hse Odzdj] MOdzd tcts o Odzdzs ¢ s
sWstegdzj dzdj Stdzytse MOdzdtetse Odgdz’ 7 EyOfmls¢
MsijHddzj dzadj MOdzgdtetso Odegde" = EZyYyoOMmls¢ tso ;
Codzlstetsdz MOdzdtetso Odedetse s stz s oo SHO

1 sWtstedzdzj dzd J mMsf cso sH dIsj dz dz" = HC 2 dgd dzk
dmyrisOdd? d ftdiB¢d o SCMfdakzOkOyd:) .
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Yyddzi 8 Elstsydzj dzdv oL Bsy desMisd 99 HO 6dBEBE &
L lsttkes &jde " jes HJOHBj kO ddd Hekedj o] Wl
stezetsfttsosHO, Ists o kOCdR &jMsOR bkiketsikss s
Hsdzy dets B ' Is! o tsfMmisOdetso dzj dets [ 27 ] .
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3Tankl npoBeAeHHA GecTpaHIIefHOH CaHAIIHH razonpoeoia | I'padHueckoe H300paxKeHHe
NpOBeAeHHA OeCcTpaHIIeHHOH
CaHAIIHH ra3anpoBoia

1 BEIBOZ H3 3KCILTYaTAllHH ITOIE/KAINEr0 CAHAHE
TpyOONmpoBOIa.

2 PrITBE KOTJIOBAHOB, Pa3beJHHEHHE H OINIOPOKHEHHE JTHHHH.

3 BTArupaHHE BCIOMOTATEILHOTO TPOCA, HAIPHMED IIPH
nomMonH TB-KaMepElL.

4 I'pydas MexaHHYeCKad THCTKA BHYTPEHHEH CTOPOHEI
TPYOBI IIPH ITOMOINH KPYTJIBIX IIETOK, CBA0OB, CKPeOKOB HITH
(pezepoBanBHEIX POOOTOB.

5.H03HIIKOHHPOBQHKC HAaMOTAHHOI'O BEICOKOHANIOPHOTI O
PYKaBa H TAT! OBOH JIEOEIKH COOTBETCTBEHHO Ha CTapTOBOM H
(l)HHKmHOM KOTJ/IOBAHE.

6.MoHTaX TAHYIIEH rOJI0BKH Ha BEICOKOHAMIOPHOM PYKABe a
TaKKe HalPABIAIONIHX BATHKOB I BTATHBAHHA PYKaBa H
BTATHBANOIIET0 KaHATa Ha CTapoH Tpyoe.

7 BraruBaHue BBEICOKOHAIIOPHOIO pYKaBa (B CJIOKEHHOM HIH
HE CJIOKCHHOM BHJIE).

8. MOHTaX NepexoaHEIX COeTHHHTeIeH C 3aKpellIeHHeM Ha
cTapoi Tpyoe.

9.CoeauHeHHE OTPEMOHTHPOBAHHEBIX YIAaCTKOB JTHHHH B
NPOMEXYTOTHEIX KOT/IOBAHAX H IPOBEICHHE HCIOBITAHHA
JABJICHHEM.

10 IToxgxTioueHHe OTPEMOHTHPOBAHHOH JTHHHH K
TPpYyOONPOBOJHOH CETH H BBEI€HHE B CTPOH.

11.3ackEImKa KOTJIOBAHOB.

4 OdzOydw M dmMifscdy L seaOdedj 3 dzgj S dzj-inetscts o' fr
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1 10 dIsO IsCOded ftcd olswedoOdzedd uvC Oder s4 o
1 BjMhto dzOW OtcOBRBJH dZOWY Is¢ Odg
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odzlzlstej dzdzj 2 obkzdzéd d dOtkzydts?2 acdadzi L " . 1 Otlkzy
HjWtstedelz j Bz¥ MlsOdz dzzé¥ B BAESYS .
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1 fted fJtoslsOMEdoOdzdd M ¢ sdish i« Zmls Odzts o ¢
fswodzj dzgdv tojLSdrn HJZOBIYd MEdr d&OctekzL ¢ ;

1 EmMsOdztso €O 111 HLeatdwjls o pfMmMiEd ifne gl d

1 slsmikzlsmMisedy wreCtces ftod ftoslsOmMSdo Odzd d ;

1 o MzkyoO,j dzjftcjHodH]jdzdets?2 MdIlszOyldidn eo tsa
SBiOIsdztsd3 dzOf tc ©o dzj dzd d ;

1 oL di3gtsy dats s ¢ fsHOYd MdBBOLT™ 9 Os h dn HEtSB Ot
otej B JleslsOME do Oded ™ A jor jh Astedd A tedsscOdipttsfjo O dzd

[ dzv flsr Cs0 Cd -LIs totes "MtsP rijlonuds’ dzf d3 IstckzB tsf tets o t
MOdzd tcts 9 Odzdzts G s Eyomiss O Zmls ©OdzOb idzof @ Ostflstnw Is jfifRsdg
ftoj Mo Odzdztsc ts Mtsj H d dzj dzd v .

1 sfpdzj L Olse jtH o Oded™ Md3tsdz'y dasy te Otz jrisffipis) daff i
BzWlsO ftedoOtedo Oj Ismw dzj  sMicj HMise j dzdzs € MIsOtets

[ dlsj ttOkO:

1. ¥ BYdS .1 ., stcOf Jdom& d?2 (. R., 1 sdzt
sy rded yj MEsets MsmMisswdzdw BOGdMstc@dOdiaf 1O Is@dz® tis
mMdszoyd?2 // 10fdméd | stdtse-656.ddzMisdIlskzisG. 2011

2. t s@OyYj o d. 1., t"BSddz g1 .. 1 tod d3d dav §
sBtstclzH Slo DR btster 9 dzd W dzd W dz0 Mmdzd 3 § dzd § sBi j
ftesd h dzj dgdetsls: . 24460. -~ S2 (770). u.

3. v OtcOMmMtse 1 . 1 ., tJBtcOS s 1. d. , s dzd d3d dz&
sirdzdud MSsets HJOGdetsMisdtetso Odzdw ff tsdzd 1 Isd dzj detso T
40 dzjls /1 41 0OL t@HMdd. 2015. -~ 4. w. 50

4, [todzse 1. ¢. 1 JMisteOdzh j 2 dzOW  tc jBSi=izlzfy lsfte HXda
oHBftcsotsHdzZr »  otHEGBIatsSHW) g7 [y Y624 2.8 B dzt

5. fsd3j 2¢6 1. d. vtz T dL fsdzddd tedzr = dBOIs
fsmMsddy. vudiBdz 2 yjdzste cHBtem f sdzd s ce, 200 3.

6. t ¢ 09 0O gL f sdzd di3j tedz' n zO b gzip dz@ tzts 0 0 dzlx bk
ftso jtendetsfisd ItekzB s totso tsH-woW. O v j|Ruded Uil R} SHCRPOE ) df
2010:1 6 fn).
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1" MSddz ddzj CSMOdzH 6 [ «
[ OcdMmistcOd
] Z2OHdBdteMS d2 cetsMmizHOteMmise jdadz" 2 kZdzedo j tefnd

s M RSSIsI VLI RrRYLEs o Jaferflod1r R PERI[ULIULRC
RYJJCARJ1V 1 3Mm VP st 3uvr Loy LYt L1 Lr ]

0 edzs s:0Oyld vdzOflssW h | 2 OB sls<d € fstgsus 8 & fsdes sle
foddsj daj ded™ ©OLdZ & dLBEydsdde & St kd2 ¢ OL
fls 56 dz. .

sdzt yjory mAEsdBIstcOdz dzf 2 6 OL B teso tSH, i tsdzd ¢
OdzZsdC stetetsL dsdzdetsy ftsCter Isdy, bkJjted@iIsmiss2 Csmis!

Keywords: main gas pipeline, polyethylene coating, insulation;camtosion coating,
heatresistance, polyurethane, glass enamel.

1 O o i o toj d3w dimf sdz' L so Odgd W Odzlsd ¢ StetefsL

COLtBftctso SH SO, MsmisOo dzw 6 h d A shdtsolkz Jjets Af0O
Bdz "tsj] Ctsdzdyj Mot t©OL dessBteOL dzf 7 UstszkOY s diz
fso jtondztisd dBOcdMmMistcOdzt dz" n COLtsftosoaotsHise €O
Eidzse dw A .

ltesdL o j Hj d3t Clspzlsdd Yty MC s sBMmdzso Odzd J i to
fsCter sd2 BOcdMisteOdz' dzr » cOL sfcsoHS Mdzj HEZE A

1 CtsdzB d dzd to s 0 O dzdzts j fsCter Isd J cstew yjets d
f sdzd di3gj tedzr = BOMIsd ¢ ;

1 fsdzdztcj sOdzsotsj  =sCter Isdj:

T f tsdzd d3p G bizte i3dztsy f s5Cter Isdj .

1 sCter Isdw Zz0 thmdse j NdHEdR BJLtOMIse stcd
tOL toj N j dzf ¢ fteddjdzgjdds o [of € pBicfotde tsk
COLtsftcsotsHtse §fSHL jd@gdets? d dzOHL j dGidets? f tots€ dzOH €

l sdzdztcj sOdzso r § RBOIs j e d Odzr f M j - tsd i
CodiRf toj MMstedzer = MsOdzydwvra, O BOSCYJ fHtd COfdlO
(BOL O™ ) Emdzse d W n H dz¥s tc zdBL S divtsupdsdH ts 8 dzj dgfjdeiglss
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CsdWdekzteOyd s ( M54 H dsdedzlB j, dz! t64S g S HH j, Is OdA Y s tc dzOW
L dz2Oydlilsj dz dz" 2 L OtkzB Y der 2 tsfrls dzOdzj My dedvw IISOC
stcOMmMMmtser 7 EMmMdzsedWwh, CcGHJ kyJj tslsdyjlsissls dudadneOifd
[2, f. 15].

] Jo6f cl1OLfttsdzé HAYW HOdbktsets odHO f ¢t
Istcj Btso Odad W ¢ ZOtlkzydzr s fYsCter sdwds dzO tsfdatse
Odzls d € stetetsL ( s dadats 2 LOhdIsr stclz B, Mtsd Hd ded Is § dz!
i3ts dzls Gy diz' L dzts-of tdsteitseHtgs 0 ) Is j o3 j to OIS 20fts 24 8 WA fodalz O s

Il tljyjMmlse jddes?2 tcOCIsdCJ ftodd3jdgvels COC |
(sdf© FRUCS d c¢JIRUt ue€, shdtso dzts?2 Mdzs?2 CBIsts!
SHdEMdS2 df . Aj o tinfsdsjs dejOdzciiats MisH dzts fdzs 2 dz' 7 -ff € t
Coating3255R ( RR) , H; Scotchkotd€d08®32ht ddi3sAmé d&o
1 Ctsdesd3dyui mMSdy ftojddiszh jmMlsea©® f jtejH HolkRA Mdzts2 dz
WOClssteOdzsd [ 2, M. 17]:

1 dzj Istcj B z¥ lsfyvdz" jH dzdffIgjtc j te™ o T ) ftosyj Mt
ftetsdzj y zlstsydalzs mMeh Ck fpdztsw 1 sSCMMdktej IsOdzts o
Hstf sdzded Is j dz' desets Ctsd3tf dzj CSIsO Isjrmndesdzse d yj M sets

1 SHdhdks2d | fsCterlsdw dzgj MtsH]j ey Ol o Mt

1 ntetsstftemMc O sfiqw M Hickzeddid Isdf Odizd § € tc
fsSter Isdj d3;

1 9 MtMlsOs YtMlsOoaCd orntHWIS tj dBsdalsde j 3
HiWJGlstse o St Isdd;

1 gdzj ¢ Is 34 dz' h d2 tcOfMn tSH BOI j ted Odzts © 9
s sdzj dzls s 9 ;

1 ded 4 5 fyleudeyshyf@d dgjrdz M j 2 Istsdzh ddz -f 5C
LO tlsmkzlMmiseadwy {ftslsjtc! &OjtedOdzO, MmowL Odgdg’ n f
d Ghdssdscts MdksY o HobkAofmds2dyr 7 MmMdhksj GOR,
ROl jcd Odzs o .

{etOdzd yd dzd § &8 o tsL dglschdztstints gz Iz tf jtels{@Bfptsim" = f 5C &
[JO] cl1OLftcsdzeo™wh gzdzelzspv IstcPB 5O Oded™w s fftsC OL OF
Mss2CsMmisd ¢ CObBHdE®RE SlshMdode Odds . [ dtse 52
Eizso dw e tSftejHjdvjls oddddsQal i Ols =Mdzhdfkizz  § ¢
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lteso JHjdzdz 2 oM Miststetsdzdzd?2 OdzOdzdL MlstelzCIs
BOc d Miste ©Odz! dz' = COL s tctsotsH SO (etcdzOdz | OL ts9 O
fsLosdzddz EfMmlsOdese diIs! , yYbsts Mistsd B3 Mmifst dzdf i1 F lis B dzis
fsCter sdw o tBh j2 MbtkzClikzte] Mbsddismisd toj ditsd;
fsCter sdw tsls 20 H-s2d30 %, dB s ticdiptiz@ dzji 6 tks s 6 %
. 52].

vsO0¢ C0O¢ ofmMj Httkzed] MIsOl: d L OlstcdPs wldcdo dof
ftoddsj dgv j ddse s fsCter sdw, tMmsOslsmw BjL dL d&3j dzj
Isj mndesdzse d d, sts 1 CtsdesdB3dyuj ME ke 1 WWJiClsde desmls+
By dets sy dzd Is fs Mestlk 1 CMfdzOosOydd Itokzsts
fsCterisdj o3

dtcQodedIsj dz' dgr 2 OdOdzdL frlsO ftoeddgi dagj dedw
zO0 thdetse j-f selzfflsidpdits = @ BOMIsdSE YL otsdwjls MHj dz
HdWW jtoj dzydtetseo Odgdese s ftedd3j dgj dedw Istsets ddzd (¢
Eidztse d 2 d B IssHEOT dfstOEn faspddWic i3sdzls O, - 9 ¢ d
Cdzd Z3OIsdyj mMSdyj, ¢ dzzOOoydsdadz | , Isj n desdzts ¢ d
(s &3 j cOlztc® dzOdzj M dedW ) , GJtetscdetsL qelzj BBZOW H dzd

dtcOo dzj dzd H GUsty Bz ys] MC 2 NS PBIORE G o] di3s dzls C
fsdzdlztcj sOdesor 7 fCte’ Isd2 d -ffs=fdtes]ldcfd - dzQizOCdisdgtS o
ZzO0 thdtse j§ ¢l toj d3 dedz’ n fsCOL Olsj dzj 2 fils s d di3ts fiy
BOGdMlstcOdz’ dz2f » COL s tetso tsH SId 4 6 0 )ls tc Bjighds isdeLyy dzvey@
YyjdzOf dO 01.03.2007 ¢.&, MmMOitsttjSlkdss Odzds !
CsR3f Odedd [ [ ¢11f 1 OLMbtcts? ddzdzso Oydw e .

[ d O¢ tc O 3" MtcOo dzdIsj dz' dets?2 Mistsddssmisd € O d
fzh jmselzs " dn bijrndtsdztscd? §jddhBEEgdydodh dsj -
fsdzdztcj IsOdeso " = fsCter Isd?2, ftojHMISOodzj dz"@ MtssIso
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B - NoNnMypeTaHoBOE NOKpPbITME TonwmuHon 1,0 MM, 1,5 MM, 2,0 MM;
O - noKpbiTHe TUNAa «TpaHckop Maz»;
£ - KOMOMHMPOBAHHOE MOKPbLITUE HA OCHOBE PY/NIOHHbIX MaTepPUanoB

tdmizdzesS 1. wtcOodzdlsj dz2 dzOW HJOGELOBRBO Missd d3
CGOLtsftcso sHSO
lted ftwesojHjddd tOmylstse L OlttOls MHJ &zOdzts
stsdz! €ts ) kEMlstes2Mlso O dqL bz ydesddetse s f sCter Isqw
10 ftOCIsdej] fHtyksd ot efmjr MzkyoOwas ftetsd
steze, yYybtt, Moty PrEIsh|f deBsMEH StcOB SIs cOL s tofs
9 0tcdOdzlsts9 .
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NOKPbITHE TONWMHOK 1,0 MM;
NOKPbITHE TONWMHON 1,5 MM;
NOKPbITHE TONWMHON 2,0 MM;
-2 1000 Mm; = - & 1200 MM; I - 1400 MM

tdmizdzesS 2. wtcOodzdlsj dz2 dzOW HJOGCELOBRBO Missd d3
COLBftcsosHtse o LOoadmMddssMmisd tsls Istsdzh d

vsO0Cdd3 sBOL s, © tjLbkzd! IsOIsj o " j drLoditsy’j:dz

1. uvisttejlsdyjmMéd?2 MtesS MdzeyBr Ctsd3Bddzd totse
smdese | # (flddd dgdzte dz' = BOMISIRD oAy figls © DAz jslszd 2% j Is O dz
sfdztso § Isjtcd3tste] OCIsdodzr n -1 BOk | teod O dz®® d fisfdd=Ch Is ¢f
LS MY dzz OWsO PP HEs 40 dzjls.

1 &Z20ydls, BB M tod 3 dzls dzr 2 fjtodsH Hdzv -1000L 1
oLtOMOjls o MitOodzj dzdd M o Oted Odzls tself tstlae i3l jtockke
fsCter lsd?2 etYyjets dzOdzj g dedv COC B ded dszds o H
Hjdaf wdefptej Hinlse [ 3, 4] .

2. 10 HOdEsd {kOfj cOtkOdbsdictdoddEhsyg Gy,
sBjM jyjdes o dydesds d AJj deglstcOdz! detsdz toj 6 d tsdzOn ,
fts ofMj2 cOLBLOdNYf stelsdzs?2 MdMmisy di3dd [ ¢f ¢ OLt
CdlgOIsdujmMSdn kfmdse d2 .
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3. usdhdd0 (oddkztejlsOdss’' & §sSerlsd?2 Mmkh
sjrdetsdzseds d HftesdLotsHdIlsj dzd desfyls! dL tsdzv yd ts dzade

[ dlsj tOkO:

1. JJou 1 -9581 Gz B sf teso sHT MisOdz! dz" j dBBOG d Mk
C LOhMdk) Il CttesL dd

2. | Zd3d tats®. (RLBdzW ydtsdzdzr § dB3OIsy ted Odzr Hdzw  Is
[.s. tOkBiJdo, [.z. RBtcOcddse [/ /i20&Bluthtct®@PtSH d

3. mOted mtse , t. 0. utse jth j dzmise so Odzd § Isj mC
f sdzd d3j tedz” d3d ffify CAsslsqir deff ) HobkfMmiststetsdedzd 3 dzd §f & d
25.00.19/-0 W O. , 224& 1. 4.

4, [ sC¢hdde ¢. 1. "R dzdzts o Oy d tsdzdz” J B@BOIsj tcd O
ftoslsdotsC stctetsL distsdadets?2 L Oh st stczB sff tcso tSHBBO |
fsChdda/ / ¢cgfoddOfin RC vttt RUJL RROLEL ALY (3139 €.
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¢ ded Md 550 ¢ dzj ¢ MOdzH t6
[ oedMmistOd
] ZOHd B teMS 2 ctfkHOihise j dzdzr 2 kdedo j tfd

frtd¥ytrcuore YL [rdtrRYGARR VTt RESLTLLL

O ez s:OydY &OMsswY hg@nmiOBBEdR  &jtsftdwisdw
fedesHdses ¢OLO, d8 ftejdizh jfMkeO d dzj HEMs Ok

szt yjorjg HESYAIStcOd dz" 2 cOLtsftetso tsH, SH St
Zlsj yc© cOLO, HBtOddS, MjHdd ddw, ¢ i sdzj dzlks
Keywords: main gas pipelinepdorization, explosive mixture, gas leak, odorant,

compounds, component compaosition, indicator.

[HBtedLi®Bidzso © B jL s Offdzse s tcOMftoj HJ dzj ded W ©

zdetsCtsy ftoddjdyjdedj HstedLOydd ftodiosH datsa
Ctozfdzgj 2 j2 COOMtesW ", ftesdL sh j(HEdeRSdB (149Z3¢7)
fsHo Odz detsdz Ytsdzgi P jdedd hCtsdzr BT d&ZO EIsj yec o 4(ted
f sdzdets s ¢ twkradkdzs d YtsedBdzs 297 bkyjdedStsa
tc Odzj ded W .

1 d sBEdBBEMis! SHstedL Oydd tBEZMmdzse dzj dzO:

1 ojJtoswWilsdztsis: 8 oL ddCdzso jdzdw oL e’ ot Of
GOL O;

1 o jtesWisdesfls! 8 lstcOodzj dzgdw (EHEhM! W) ftd

1 slsmizlsmMisedjd3 & ftocdesHdzsets cOLO L O O~ 0O

r dzv or wodzjdzdw Eklsj Y¢S do st todtdcetsGiodex cstiiso ¢t tjdsGadgl
ftodHOshdj cOLk MEijyd¥duime&d?2 clstcjotsyds 2 L C
ZOL "9 0OjIsMmw SHstedL Oydj 2.

ltcdtesHdey 2 G0OL HEtsdzy j dz 5B dzOtclzy o Ols' Mw Y5 L
BBdzi 4 20% tsls dzd y dpjdststdn Isidtec j( HLj%6z@ Bo. L) 6™ 9 O

[Mdzsodzr | hOcd fted BteOddL Oydd tHtedL Oyd(d

1 9" Bistc BSHEKOIS O;
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1 s tej HJ dzj dzd § dzj sBrBBHJ BBBG 5 Csdzd yd Mlso j
fticdtctsHdzsd3 6 OL | ;

1 Mfsmtse SHstedL Oydd;

1 Codzlstesdzz Mmisjtfjded SHBtedL Oydd;

1 stfted Hjdzj dzd § d dzls ] dzffsHedalsEhtsls 5 OLL @Y. O O ff 6 (d te

) mMetslse jIsmMisedd M RrRuef 13734: 2013 ¢l tdctst
dmfsdz Lzjd3 § o COyjmbej GHSKOMsStss. vty Btso O

1 ZOoOdzd ydd MmMddz degses L Of OR O fftod yd d dedL

1 LOY On HBdjdz B' Is4 dzj §f tod @ Istsbis ddg] y dvidnjdaz’ dele’
Htczedr LOfORte d BHdsL dzgOydets OMMsyddtelze b d d3mw

1 ~nOOCIsjte LOYORO HEBSd jdz B Is! GHJB&ZOCtS '
9 9BLHER];

1 SHBteOdzls Htsdzy jdz BrIs! MmMlsOBddz! dz" a3 ff tcd ~ t
G OL 5d3;

1 dzj Iskzygj mis- SHBSteOdags© Hisdzy dzO BT Is! H sl
CtdzH § dzZMOydd o COL stcOMYf ted H] dzd Isj dz' dzts 2 mMdMmilsj
Emzse d2 1 CMf z2OlsOydd;

1 SHStcOdzls HBsdzy J dz MR tcOdgw st o fj R OtOCIS] te

1 fted dMmf Otcj dzad ¢ tuHstEAY @alzls Osfdg ©o Ols+ MW L Oc
dzj dzj szyjcets tsMmlsOS O;

1 ftod MetstcOddd BHSELORSO dj Htd) ks tihisO:
tslsdztsy § dzd 2 ;

1 HsBOo dzj dzdj BHBtOdIO ¢ 0Lk dz HBd) dts
OCIsdodzr &3 d OcGty MmMdoede &3 [ 2, M. 78].

l 1 B734: 2013 O0¢yj HftwdejHjdzm HdmMOdedw to
shdzsodz" » R OttOCIsj tod Mis d-Cts i s tHd e'dZY § ts Hstg teff dzlctOds L
Isj &3 j tOlkzter Cdf jddv, tMOKEO fomdi o' f Oted o (
ISO 13734:2013Natural gas- Organiccomponentsisedas odorantsi Requirementsand test
met hods MfjydodzdmlsOddd t iMfksdzdtd sOLOmMisOdz
MlsOdzH Otels | Jduvs | SO 13734: 2015 ¢ OL ftodtotsHdz =

o COyJ Mlse. j udsimBASoCOdzd W d i3j ssHT dMf " sOdzd 2 e,
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AJHJjtOYdd o mMewiLd M dgj Ststete C Isdats? Is § toc d3d dzts
B Y HEZdZOtctsH dzsets MisOdzH Otsls O.

]l dzOfplstswh jj otcjdd3" HdzW GHBtedLOydd ftodtesHd

djtesMsHjtey O dj BEgOddudgh?dn IsjkfjttoOblztets?

1 B s Of IsOdg {sd tsdfrdddzj ¢ OF Is O dg, 9 IlsstcE
Istcj IsBkzlsd dzdzj t6 ¢ O Is O dg;

1 ftoestf dzd3d S Of sOdz, dLftesf ddzd3j ¢ Of Is Odg;

1 OdzS d dzimlzdz! W JHT -( s s M Is[dedzfylz dz* W d H Hd
B Isddzt sd d&zmizdzr W dH;

1 ydsedduyd mMSH] 0dt dzd yj M-dsid Sle@EidH detsIs)] s
Isd sW Odg) .

] Mstslso jIsMlsadd M R4 13734:2013 9o Mmjtets
mMed WdHise d obttedydz = dqdzd Itejlsdydz » &3 6 Off k
dzj 6E 52 SCdMmMdzy j disMmis! desd jteo dyde" = d3j S OfIsO

1 ijmMmjtdzdMmls™ | BHBOdMS" :

1 KB4 s ZOS ted dzOls ([ ¢) ;

q LIsddzOC ted &zOIs ( C ¢ ) ;

1 B sddzt sddzf JeOL ddz (f 1) .

[ dzv B jfMMjtedzedmisr 7 BSHtOdstss dO0 tfdse j OCtc
fsLeotsdvendj dLBjyOb! ftdddkjtedLOoydd. 1 jtjudfh
sHsE®dz CO¢C BlsHJj dz des, O¢ d o MmMdiMmwas [ 3, M.

| CoeduHeHue ][ [locTOMHCTBA M HegocTaTkn “ [lpmeyaHue i
ATunmepkanta CunbHbIR 3anax, HU3kas TemnepaTtypa 3amepaanus. Bbicokas TOKCUYHOCTb, OanH U3 nepebx opopaHTes, Ans M
peaKLMOHHOCMOCOOHOCTE, PacTBOPUMOCTS B Boge (7,5 r/n) MCNOMNb3YETCs peako B cMecsx, ans CYT - vacto.
Tper- CHnbHbIA W YCTOIRHMBLIA 3aNax - MHTEHCMBHOCTL 3anaxa npu koHueHTpauun 16 LLIMpoko uenonbayeTes B cMecsx
BytunmepkanTaH mr/m3 cocraensert 3.9 6anna, xumuieckas CTabuneHOCTb U OTHOCHTENBHO
manas TOKCUMHOCTb. Temnepatypa 3amepaanus — 0°C
BTOp- CHbHbIA YCTORMMBLIA 3anax - MHTEHCMBHOCTL 3anaxa nNpu koHueHTpaumy 16 LLIMpoko ncnonbayeTes B CMecsx
Bytunmepkantat mr/m3 coctaensiet 3,9 Ganna, xumudeckas CTabuneHOCTs, TEMNepaTypa

3amep3aHus — MuHyc 165°C, HeAOCTaTOK — BbICOKAA TEMNEepaTypa KUMeHus

Wsonponun- CWnEHBIA YCTORYMBLIA 3aMaX - MHTEHCUBHOCTb 3anaxa Npu KoHUeHTpaumum 16 LLiupoko ncnonb3ayeTcs B CMECsX
MepKanTaH mr/im3 cocraenset 3.2 6anna, TemnepaTypa samep3aaHus — MuHyc 130,5°C

H-lponunmepkantaH Beicokas okMCnsAEMOCTb [MpakTuyecku He vcnonbayeTcs
Ankuncynbunbl CrabunbHee MepKanTaHoB, HO MEHee Nnaxyyu, B CMECAX ¢ MepKanTaHamm Mcnonb3yioTes B CMeCH ¢ MepkanTaHamu

YCUNMBAIOT MX 3anax

Tetparuapotnodhed  fAensetcs Haubonee cTabunbHLIM M3 MCTIOMb3YEMbIX CEPHUCTLIX 04OpaHToB,  Haubornee NpUMEHsieMbIi B ka4ecTse
OTHOCUTENLHO MEHEE Naxyy, Ho 3anax yCTon4mMB MHAMBMOYaNbHONO OJOPaHTa, @ TakKe B CMecK
ankuncynbuaamn M MepkantaHamu.
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stsdzyj dzgsteOydw wHStcOdSO © c¢OLj HBdyd&O B' IS
tsB tsdzV ded § f3 shh Oz jets LOfOR Htod € deyj dzlsts
fsdsd M jdedw, tOodes?2 1/ 5 9 jdzdyddzr dedydzj 65 o
sBi j d3dzts? H SHiG R j6,0L Ok @o datsd 1 %) .

sdzdh Csd3 BBOzsy S tsdzdyj Mlsots tSHBWKOMZSO B MY j

sdzdh Csd3 Bsdzr hts] CtsdzdyjMmlsots sy jls ftedoe j Mls

1 ¢ zsy dz" &3 MstsBh jddwdg tsB Elsj ycJ G OL
fslstcjBdlsj dzj 2 ;

1 C kEcectebL ] LHBtse!' ¥ HwlstejBdlsjdzj 2 ;

1 fted dIdMfcdfctes®dEdEfcs cOLO o COyj Mmlsej
LOGtW L dgj dede Ctelzy O h j2 MtejHT, lstcOodzj dzd® ¢ C

| Bted3O 9 9tHO BSHEBKOMSO o ot fiodtosH dsets

1 mMesMisswdzdy d fHteslswy j dedesMmils! cOL sftetso SHC

T Codiftsdy k02 BHEOdk O;

1 ¢COoyj Mo ts f tod tois Hndgte @ tie ) QEd@ELj© Mmtsj H d dzj dzd 2
dmfsdz LEzj 3" 2 BHESteOds;

q M smse d bydsils! Hodss Oddw cOL O |

O0SClszOdz dzr | ftesBdzj &3 BHBtedL Oydd §tedtctsH dats
1 OL f tesX810822 016 ¢ 4 OujtedOsmfde jdzr § fsOdzydd . [ B
Istcj Btso Odzgd W € :

stsdzyj dzgsteOydv tHBKOMSO EMisOdzOos dzdo Oj Isfqw o
] OL f tc88051-2 00 6 c| Btod3r sj mndzsdzte duyj ME sE s i tots
COLBftesotsHSo e: 9. 7.2 | tdedgos D0 fsls @dBs cHsts deyde@ Ol
3 c0OL O, ftecdo jH | dzdesec s & MIsOdzH Otelsdgr 5 EMmdzse d W

df siMts’ HtedL Oydd HftodtosHdses cOL O

A dzstcOdzd L 59 OdzdzOW tSHBtedL Oydw:

1 Csdesd3d ydzets s LO fMudl EmMlsOdase € d, 1 C Mt dzt
Mztsy dese s tsBtstickzHtso Qddfyd dH dfv C s EE&OIs fc OB tSisT
cOQo detsdzj tedetsy twWOMYtej HY dzj dzdy BHBSELOdRIO o9 cOLJ

1 JHBMISOISE (:

1 slsmizlsmMisedy oL By dsmisd §tsmisOeCd dzj tsH
fsistejBdlsj dzvd3 d dzd
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1 dsBRitHdBsMS! HEf sdddls] d dasRd] b s e b
COMftejHjddlsjd d o Mdhlsj 0% &t o29SHO dgso ' -
[ 4 Yd dzlstcOdzd L 59 OdzdzOW BHBtedL Oydw: € sdayd dzls to
CdgCtejlsdy &5 Emdzso dw ds d5j Misdzs?2 ¢ OL stOMY toj Hj dzd ks
1 d HSMIsOIsC d:

1 sBtd ] CsdkediPsaftsddsits MsoOdyd2, € OF
©ZOMj dzj dede' 7 €O sdeso ,
1 dzjsBotHd®BsMS! kttOdhfstlsdiess Odzd™  SH IS

stc Odzmtf sStcls 543,

1 stcjBlzjls BBsdz st CSdzdyj Mlso © 1§ j tcmtsdzO dzC

vOCdd3 BBtOL 53, H dzw tcj OdzdL Oydd ftcdB tsStcdz
dg 5B - tSH Jd d3ts:

1 i tod d3d dad dzd 4 SHESKEOdSO f(thistsw ddsets fMtsf
slseo j yos hdr bktejetsoOdzdv 3 R 13734:2013) ;

1 EmMlsOdetse dzj dzd § 3 dzd d3Odz' dzts? Ctsdzyd dzlstc Oy d d
® 60OLj, tBijMfjydoeaOsh j2 clstej oty ds 2 &5M2)so j dz

1 cOLcOBSISSCO dBjIstsHB9 d Blsj yd mlse j dzdz" =
SHBttOdISO (B sd] dzstse SHESKLLOMSO) ;

1 9 ¢ dzt ydis! destodslz s  d3d ded &3O dz! dets sz MtsH §
046/2018 d 4Jav 5542,

l dzj Misd dL d3j dzgj dzd w3.5051-8 00 6| ©L (| ORER] RS A3 H & &
(9.7.2) d od@3iMmMkts CtsdeStejIsdes? detsted3™ fts5 L Isd dzc
Ozc stedlsdz ttOMYUJIsO destedd™ M Eydlbtsd MtsMmissw ddw
MsMisOo O SHtStcdtekzj et 6 OL O ( MsH j oy Odig[tye .d3j te € C

t OLtcOBtSIsOIs! HBCEZA dzls dzO tsMmdzse j | SO 13734
9 GOLBoats? lsttOmMmdzd.

[ dlsjtcOlsiztcO:
1. ltes nOdese [. 1. [Mmdeser 1 CMf zEOOyYdd B
vydBdedS [/ [.1. 1tc¥ o Oldso, RPARD, 120RI%MEd Mtso .
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2. 1 to¥ o Odgts o , . 1 - ] OL sMdzOB % 4 dzd § / [
1l dzzy def§ s:H)C 0 O: t r448c. 2017.

3. lde SddzO uv. ¢ . CCMMf &z OIsOydw dBOcdmlsteOdz
[ Cdz SIstetsdzdz 2 o Miztem] : yd B dztQjo Mtk O Bl dzjr £. Is tg tz
Isj SMistsor § uHs@Bdptsjf.tsdzs Oo @ PoHEE2 W jHjtcOd @B 2 b
206 c.

4. vdlsjdz &3dqdz 1. 1. [ OcdMmlsteOdz! dz@ j dzj WiIsj G
v Jlsj dzd &3 dz, -4k. -y ispacjsdf . tclzH dzr 2 R@R) dzdzj CIs, 201

5. Co[ 10OL12tdig482D 08 [ OcdclstcOdz dz"@ j] GOL s tefs

6. gU [ ] OL f-3cE5%2 021 O . 1 o d dzO 1L CMtf dzz Ols O
COLBf s sHSO .
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skyStso O ¢dzj S MOdzH tc C
[ OcdMmistcOd
] ZOHdBJteMS d2 etsmikzH OteMmise

Rl [[ 217 [ 1 o1 R U MU RY[HSRMCYrspd h 1lfC
fotsrtLlsrR YLy fvam 1oy L3t L1 Lrdl

b dzdeslsOydvw: RMftsdz LsoOdzdj § zOMlsdEsor n Istek
fted dtsotd3 MmMistetsdlsj dz@ Milse j , O OS] ftd toj dists
fSHRBSHESO ¢ MdMmlsj BOdR tstftej Hj dzflztzG v € g isfigle tizt &
RMMdzi HEjlsMw d t©jOddLEjkmy Mdmlsj 8O 1 dzj € Is e ts dac
HdzZvw cOLtorn tOMftejHjddlsjd dgf = MmdMmlsjds i dmyt
1 dzj € stetsdadz n BZOwSs jteso, Yyofyls! gL Cslstster R a3
Slsfdzi ¥ do Oded™, o I3 ydfdi M Foksh! s Mfkzlsdd
HdzW GcOLBfftcsosHise Wodzw jlsmw dzgj sBratsHd i d3 d3j teot
Eidzse 2 S ZzOkOydd cOL ittt sHBe, t5Bdzj ¢ Yy d
d ftod Wfisitdzf Wiz = toj B dzls OR .

sdzs yjor j mMdzseo O: COL s tots9 SH, 1 dzj € Is tgts dzdzC
dqdzlsj dzdzj S IsOdz dz" 2 BOwE jte, dBOLS jttsdmMsE Olsj dzv ,
Key words:gas pipeline, electronic marking, passive marker, intelligent marker, marker

detector, tracking system.

Ifj BBod "] tOfMfttshisteOdwe sy cOLBo" j
fstesdlsj dz' Mlse © dzse ' 7 EyOmMbsSses Mdfilsj 3 1H0L 1
] @S tsor ] IstezBtsftetso SHT dzf t©OMY L &zO Isw
sftejHjdzjdzdj dr btydessets tcOMf sdztsy j dedW dzO dzj Ml
tej N jdedJ &3 ff totsB dzj 3" sBtsL dzZOyj dedw fSHL | GB3dese s
LJdgdzd WwWo dzwvQisidticsjpdt® dy dMifsd L so Odzdj oz L dzj €k
CtsdzmMistclz S yd?2 .

t Odg' h § H dzw BOts dqetso € d f tod d3j dzv dzd 34 Is O dzd
f OtcOdzdzj dz! dzts ) G OL s tetso BH B, fsdm¢ kOSCtets
vOCddi3d ftetso sH O3y JsBiUsA DGRz ML sROSCE OL 59" 7 M4

10z ydgrz2e dg®@ dzdzts o Oydd. 1 Oz& ©. [ B 146
RdzHJ S MOydw o R A



- R dzdzts © O . OkS 0. B igO
_:5554 uydd 1 {

L

[ HdzOC 5, B lsOdzdzd yji MSd2 HtosotsH BBL EZOYO s
gqdzj s Ismw & MlsO MmMsf tcwy j dzdw Istekzs, fsotstetsls’ |,
stes2dzd Sd d f tc.

4] L sdadzts § Hodyd dzd J Ctozdzls © stsy jOls € f sty @ 1§ fpd
ftesosHO, Yt dMEOLdls COtlsddzz ftcd sdmMEj d3gj f
RMsdz' L soaOdedj L dzj Slstetsdzde’ = dBOWS jtese, EZMIsOdzOE
tcjh OjIs tsBtsLdZOYJ dzde’ § f tetsB dzj 3" .

1 sdMm¢ bbuydksets & MiststeOMNOGdzthy jed@ivts te @ i) f e JH
stcetsf csotsHise ftod G BHLJ B2 ftesCdzOHE] CtO:
fi) 116]:

1 sflsddiddL Oydw ftetsojHjddd L Jjdddzvdz = tOBTIS
Hiczednr SCtdid3zded $ Oyd? ;

1 mMdzdy jdzdd HGYf sdddlsj d ROMCsOEEOl de®, it
fted toj ddtsdzlsdzr 7 tcOB s

T d3j dz' N jdedd otej B dzd B AOWEYjddY Jd tdfh
stczetsf csotsHise ftoed ftosC dzOHS | datser n COBj dzj 2

1 fted fdskdsd dofrh jddd d&jfhsdshisd §
bftesh Of siw o ts d16)E & elaz ) dase sH O.

Cdzj € Istctsdadz | BOtS j tor ftod dzd dgv & Isfmw H dzw i t
B MststcOMY sdztsy jdedWw ftsHL jdBder » §sdzdt Isqddzj detse ™ 7
ftsorh jdadets?2 Mmdzsy desmisd Y OMdesmisd .

1 5203 ffsor h jdades? Mmdzsy desfylsd de unfls@shiaadng sz
&34 MisdzsMmis d , ftesdL o tsHfise j dedz" | tc 02 tsdz GHJ
ftesdL o tsHMise j dadz" J ftejHftodwisdw, stcOdzmt stels dz'
Cdzj Slstotsdadz” | BOWS jtor dBsekls Brils! dhftsdz L s Odz
shkh j figes diglatm j Isflse j dzdzes?2 1 S &z OlsOydqd, §so jH
mMdzed ) J dzd v ttOMrBHS dzO BOdzdf dzv ydd ¢ tsBMdzizy d

[ OteC dtetso € j ftsHe jtog O Isfyw fMdzj Hize h dj 1 dz
ktekBtsftetso SHAdsR23Mdmsj & [ 3, fi.

1 dzt CCs dzsH yj © G OL steOMftej Hj dzdIlsj dz! dets?2 Istclz

1 CodlstefdzdgfptisdIsj dz! dzr § flEdeSIsr (sRrR1) MmCter I
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T BjiMsO EMsOdsessd Itts2dditss
BOcdMistcOdz! detsets IstckzBtstf tetso SH O]

l @i MO Mo OLd, M Hddaj ded™

Ctoj Mists

stgzB tstf totsSO SH

1 B MsO EMlsOdzso ¢ d L O stedets? Oted3Olskzter , k1

1 k34 Mis O EmMlsOdzse € d Lodzj o3 dzlstso mMd misj &3
StczBtsff tctso SH 59 ;

1 ssySéd 99BHO cOLBSftcsotsHO © L HOddV;

T &ifMsO wOMicdksyjddY f(sostslsss cOLEGo' A

G dzz B d dz" L IOteliseitg dzgtye tSH O;
T B MO wOMY sdzsy jdd¥ FitiMmjuidd?2 M Hlz
OQolssdssBddz! dg d3d d N jdzjL dgr 3 Htstetse Odsd, o tsHdz d
[ OtcCdeso ] fYtHo jec OB Ismw dzddj2d J Eyomise

sfted Hjdzjdedz’ d3 W d&Mdtctse Oatdgyg affs d5ltls j dg o odiafs dzl Q Oy Ods)j

[ dzv BROteS dqteso Cd ftsdzdi Isddzj detser » IstckzB HdzW f
fOmMmMdode § + dzj SIstetsdadze” § dBOwS Jtor . G dzj CIstetsdadz |
d yojlkz, kOSCdd tsBttOLBdHB ftesdmMrtsHdls tBtsL dzOY, d
s OB dZd y0Os zOmMmMdW dS Oydqw 1 dzj Slstetsdedz" 7 B3OS j teso
- _ [ BBL dzOY _ t d L 5dzOdz
[ OteS dtelzj d3" 2 _ Kojl &O
i/ 4 BOGE j tg Yyomistsils Q
1 vtozBtsf totso tSH T O md dzd 2 145,70
vtz tetso SHT o
2 L J dzJ dz' 121,60
Mlssydzr = ot
viczB s totso SHT _
3 . @ N d dzlst 2 83,00
GOL smMdzOB Y §
vtczBtsf tcso tSH '
4 Wdtsdzjlsts 66,35
9 tSHT
sOBjdz dz" § d
5 _ _ CtcOMmdz 169,80
1 dzj Clstetst dzj
U jdzd Wisdade § € .
6 SteOdzey J ¢ 101,40
dzd dzd d ,  dzd ded
RMssydzd ¢: OdzOdzdL ©OolststeO
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[ zZvd30tcC dtetso € d GOL s tetso SH dz' ~ mMdMmisj &3 dfm
Cdzj € Istetsdzdz § BOWS J 6 HOE Is o tsL d3tsy dets s ¢ mMsls
sftej HJ dzd Is! B MsstcOMY sdztsy j dzdj IStekzBtsfteso 5H O
dmf sdz' L 59 Odzd § &3 d30tc ¢ jBtalEOdciirO @flds] ddyj, i) IsSists |9 tQalrtsdy j txizd
Jets yojls. [OwLGCjter dzj IstejBlkz¥ls dmMssydds O § dlsC
BsHI¥JEOYyd?2 fHftwjorhOjls 30 dzils) .

[ OCdesosyds § dzj dzlst dd3d 6 Is eofmlstetsy dedz" 4 ud 4y
5 cOLBftcsomf sz [ pezls” s@d3, GHJ dzzy dzO dzj ftcj to" ¢
9 W MIsOr fteso jHjddWw Mstetsdlsj dz! dz@ = ©OBESIs d of

cteCdy Nddzlsr § dzj dzls * ZC &zOHT™ 9 OB Isfw or hj
s jtcOlststcOd3 L j di3dzj tets2 dzr = EOhj dflalz. My fYfdzls j dc o @ pakzlszO !
f 1 lssdBz BZOtS Jqtotso sydzz® dzj dzlslz dBtsy des 5B dzOtclzy d Is

] LOoadMmMddisMmMisd ls IdfoO &GOS jtcO, sdz dBtsy J
HdJOGtORd3' dzOf tcOo dzj dedztsmisd, Bls ¢ lsstets?2 L 0o dMmd

1 dzsmC dj eBOBOtesS Scotchmark 1254 d Uni Mar
dzOff tcOo dzj dzdztsmisd wWo dzwe Ispw dzOdBBSdzy § + € 5dzts d3d ydz
Hsf sdzdzd Isj dz' dz@ = BOdd f 2dzw yd 2, fsmMCtsdz €k Istej B
L sdzO tsB dzOtelzy j dzdw oz dz' N j .

ZzZOoOts | HEOws jtor BOtSd Omni Mar ker 164 - Ot
Cdzlsztc O] , Colsster § Wstcdzd tclz g Is MW jtedyd Mz
Qo a3 tedzsets Isdf O. uvMsOdeso C O BOWE jtetses ISOS 56
Cted f dzj dzd W ¢ Is tc Asdrtsiitg SRS H 2 1S Is das@igftls | dz' dats G tste(
ZOf tcOo dzj dzdJ tOMf tesMistcOdzj dzgdJ HJOGCLLOABIAR dzOY teC

dtcjHdddz WwWodwjlsmw o OtcdOdzls M Otesoasets dOS
HJOGLORBE?2 dzOff tcOo dzj dzdztsmis d . l &zklsted Jj e OWOft
¥dHC tsMIs! |, ColststcOW sBjMfjyde O] Is Gtsted L tsdzls O
ZORBHWh jesmw odzlsted ( OdzOdzsec d ydets ff s dzOe C Iz) .

1 tod LOC dzOHC § ddzlsj dzdzj S sz Oz dzr ~ BOts j totse
st HJdzd dgdzzt f JtedtsHduydzsmmis! dr L OC d&zOHC

1 i3d dzd B3O dzH de@ Vs O dzy d W B3 Y HE ddzls § dzdzj € Iskz Oc
BOwE jteOdRd HBd 20 MsMisOodzwis: 1, 06 o3 (9 Mmdzkz yc
gqdzd 1,5 & (9 MozzyoO) ( cddsteOL d3j tcdz" » BOWSE j iSO
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1 fted dMftsd Ltso Odedd | dzj Qpjefitplsiadg - dz@Ouc@ gj de
f tow s dzd dzj 2 dzr = Zyomlss OR stcOMmMmr , o] Ctsd3d dzH Iz
MisOdzH Otclsdese 5 twOMY-EgziFy otz ¥V BOBAA I Sod f§tesyd-
dZOL j digdets? BOwC dtesoa Cd, f jtedtsHdydetsmls! OO&WPB S d
Btsdzjjl BO d;

1 dz0 dLcecdeOnR d fcotstoslsOn f Bdz " dc
fsfmdzi Hs9 Olsj dz d&zOW BOwLCdtesa C O dLedBO ddzlsj dzdzj
HdMisOdzydj2, BdzdL Cts2 € 3d ded B3O dz! dzts 2 .

1 sdmM¢ B@BOtS jteseo ftod toj BsdlsOr HBHEL j sy @9 Pl

1 Off d iy HOdzdz" = d ftsdm¢ ddalsg dzdzj SIskzOdz' dzgr n
BOtes jtesdMECOIsjdzj2 M MmMeslse jlsmisealze hddisd Wk dzS y
Dynatel 1420EMS D HOjls oL B3y desmis! L OfdmMOIs: dz0 yd{
HOI&S deOH € d, sdf ¢ tdBdgkzids§lOqlstsfyddts If.sHHuzj Misd
RUW BtedzOyde 1SOEYd dzjeCts sy des droedzj y fHted Mm¢E
sftcOoadls: jji o SR silsijtc qdzd McOLEZ o | RrRY,

s s d3j fOmMmdoe dz » {f O taSizjs tdstrp” dsipP € 3 J d dels
Rdgls j dzdzj CIsz Odz' dzr 2 BOtGS j to slsdzd yoO,j Isfmw s ls i
dHj dzlsdW dS Oyd tsdadz 2 dzts d3j to . [ OtcC jtesd M Olsj dz
ddeW¥ stedzOyds s RBOwLSE jto . Rdgls j dzdzj CIsz Odz! dgr o5  3C
mMdmMsi g3 , OS] C0O0¢ twWOLddyder J EBELdr (ltets? dd ¢
fdted i ujddv f Htelz ¢ d &3d Csdi3dslzdzd € Oyd v &kd,
otsHBftetso sHdzr B3 MdMisj BOBI, Isjfdtser Bd Mmjlsw kd,

Rdzls j dzdzj SIszOdz' dps § 2 lszOasC s e tslsmdzj 3 j dz" md Mis g
ftcOodzj dedv, MmMfEldzdSsor disd mMdmlisj dzOdid .

1 OmMMmMdoede | BOWE jtor fsCOL 908l Issdz! S5 o dH
GOt j O, d B M tsdztsy jdedd . Rdzlsj dzdzj SIslzOdz dzr |
ddeW stc 3Oy dsh d dggjssBHdzw  H Odz! dzgj 2h j2 1 CMf &zEOIsOydd

RdA3J dedzts ddzlsj dzdzj SIszOdzt dzr §|  dzj Clstetsdedz” § BOte!
MdMmisj Bz  d&zj Stesdadzgse s slsmdzjydo Odedw Eyoflsgt
fsHCds yjddjd3 ¢ GPS lshdzj y dofpdiagly | dis ts ydels ts dy,ls
tcj ckzdzdtetso Odad W d Mudlilsr & Odzd W ddeV stcedsOydd ts
Rdgls j dzdzj CIszOdz! dgr o5 1 dzj SIstetsdzdz” d&zd BwBOtwS j cORd dBsa
o Mistets j dadz" | ) stczB sff tctso SH gdzd tsCtolzy O h Iz
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fsdg®j sfimw dJdaW stcdBOYqdw s §f OtcOdRj steOR MtejHT , ftots
fsLdydesdzdtese Odzd j d3 dzO § Otlsy d3d Misdaetsmisd .

t OfmMlskzh OV otMmistcj B 5o Odzdzets ls Isjrdetsdzsedd 4
dej MSsdz Sdad3d ftedyud dzOdsd. 1 jtco 52 f s wflals=sds Wegj dx
LOHOYy §dMms O, ZsC OdzdL Oydd dz0 & Misdesmisd d
CGOLtsats?2 MmdMmlsj 3" 9 kmdzsedwrs Btdz htsets € tsdzd y
ftodyddes?2 wodzwv jlsfqpw Ists, Yybsts ot ddesedn fMmdzlz y
stcOd fapdz’ B LLOMMsfsdmtser B3 dj stsH OB o ! BC

s btcOHdydBdeder 3 3j ssH O3 tsB dgOtelzy j dedw EZyOfls
B des lsdzj Misd Mmdzj HEzs M ] :

1 sBdzOtelzy jdedj ) dMmfsd L so Oded j &3 BOth oz ls d
Mtesdlsj dzt Mlseo j ddizjslsmw HJtedewL Cd Bl jCIstsea GO
sBl JCIsOd3 (§f sMistsw dzdz’ &B) ;

1 ZOdzd ydj dzOL j Bder 7 B BL dzZ09 Olsjdzi dgf = IsOB d

1 fsdmMe MlsOdz dzr@ 7 cOLtsftesotsHiss d Oted3Ols
tcOMf osmistcOdgY j syw OGS EOHE zZIsBREBAZMNG CC dZOd
ftetso SH O.

1 jtojydmdzj dedz’ | btcOHJydbsdade j d3j IstsHT  dgj dzt L W
mMfsmMse OB dst¢OodkzdLr Oydd d dHjdsd¥deoydd cOLt
COtlsr yYyomlsts dzj tslstcOy O IdziHilSAdfin Isdgtcldz) sz f s rplsddlls. © !
O SOLOddE j dO COtlsj wBiI jCIr M Iljyjddjd ot
fMtekzB dzj dets, HB B Mmdzj M dz, LOGWOYHjddd T Jjtej dsgdh g
HOdzdesdz EZyOmlsSj ExJd dai BEZHJIs.

vtsydetsils! EZEOPRKYOOHOdsEtsotsHO f ftsiRsh i 8 ¢
sBtsL dzZOYyj dzdv dzO@ COtlsj. [ftsL dzOoOlsjdz’ dz" j L dzOSC
(Bselzls BT Is! MHeo ddzlzlsT | f4dted dgj Mg dz dgdzd t©OL el
Fyomke O cOLBftetso SHO MCasdn Clizhmwj cdej dldntf dsdiz! d3,ts 9 PO
dqdzH EfMlstcd Odz! dgr 7 i sdk3jrn HtodotsHdls € ftsdzizyjdds d

Rdzlsj cteOydw MmdMmilsj dz" + dzj Clstetsdzadats?2 B3OS Jtotso ¢
MdMmlsj Bz fm dMfsd L se Odzdj B MdMmisj d3¥  5ls fHdeY il ot
ftej ddslzh j ise :
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1 EmMCtstejdedj or AntsHO toj iIdcdalsdets?  dzd B f)dzlz
toj OdzdL jIsqw g dMfsdz L so Odedj d3 dzOo d e Olstste’ s
fwisd o&3j stese, dO &jMmlsjy ftcjHjdvjlsmhw IIscsydasj d

1 ftod M sdz L s9 Odad v GPS |/ 1/ {1 oude fHtodic
fjtemMdzOdz! desets SRR 8IsjtcO® (sls) MmMts M jydOdzd
(1 J) fsweodw jlsfyw oL BBy detsfls fsmistetsj dzad v ]
CGOL steOMftej H dzdlsj dz' dgr = Milsj 2.

RIsOC, fted dimMce@pF @y tcj HJ dzdlsj dz' dzts? fnd M
stczB tstf totso SH S8, dzj sBrSHd B ftotsotsHdIs! dn 1 d
dzd dzj 2dzr 7 EZyoOfmkStse HfkzMdks oo tsHdIs! f tots
sftei HjdVE sy Itsdz! ¢85 dzO BB Ml jy OdsBGEY d tots e hoss |
slsfdzi ¥ do Odedw. wdzsydgr | kELdzr, ot IstcOfmMmr
dzlz yh § sBtsSL dzZOYOls ddzls j dzdzj S Iskz Odz' dz" ozqd BOtcC j
fsHCds yjdedj 3 ¢ MdMmisj BOR tslshdzj ¥ do Oded ¥ .

R sdz' L s9 Odzd IsOC 56 sV jtisB tsteff H 50 ©dzf dzs f tsif B
otsL dzd Cdetso j dzgdWw dzj MIsOdgH Otelsdzr = ddzd ©Ooe Otcd 2 dz' -
cOLO ftod Ijuyjdedd bikzesftescotsHOR o d&j MsOR
toj czdzdqtezs M jeots tslsCdzs yos h jets tsBtteckzHise Odad W .

R sdz' L soddddgdSils @z jdz" = | dzj Clstetsdeder = B3OS j to
dqHjdZsdW S Oyddeds 8 desdsj esds, Lo jls S§tjH,]
M 8" MC 2 Iydsfls: 8, O OCYJ] LOfdMmMr e Olss o

[ dsjtcOlsktcO:

1. [ErOBBjIshddz ¢. [ ., PefycElsddz o., 1 dC kO
tcOL tcOB tsIsC GJjtsddaW stedzgOy d s dzdz’ n mMdMmisjdd (1 RrR")
BOcdMIstcOdz! dzf » cOL sftcsotsHEBII// JROI. 2006. -~

2. 1hjddde 1. 1., stsBOesemSd2 . ., 1t
dtsotcj d3j dzdz" j IsjdegH j dzydd tOLoadldw Isjrdsdsed? ¢t
gL dzj Bj lsOdzd&zdyj MSdr Ilsteks // uvtOdMmy Bicls 6 ALFOd

3. wbkadd J.1. CdjCkttddow ®KOtdttsssO {1
Milkji?2 [/ / 26Gizd dj cik2®L 4. 20
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skyStso O ¢dzj S MOdzH tc C
[ OcdMmistcOd
] ZOHdBJteMS d2 etsmikzH OteMmise

Rl [ 2V [ 1o vrRr Cfrsuvtf113m wtrrevl R 1t [/
JirewlryriRrRe rJc vigJRrRY(1RrRC #sftfuur {1V
YLrrcefvam 1oy ¥t L Lr g

b dzdzts Is Oy iR@& 3 WL r Cj: wdfMmlsjdi¥r ¢ OL sMdzOB Y |
] OLsftecsosHT Htoj @Bz jMlse j dzdes f tesC dzOH '™ 9 O8 Isw
ZO EyomlkstOr cOLtftetsotsHBe Mtsftewy jds M dzj sBA
fitejn Cobtste’ &3 Islde'j Bliziglpdpy | tsdfjiefg lsitg ek § s dztsy § dzd J
dmf sdz! L soOdzdd f dzOMIsdStsa " n stczB sl tctso SH 59O H

L dzj ClotetsdzdzO" BOS o C O, toj OdzdL kj 50w g
Cdzj Sltesdedy j OGS jto' dBsckls ®©BiEL O] ) L S&@d
fMgMmisj dsj HGY cddsj dedzs? 6 Oz desflsd, oL odws

M i ydodzdmistse fted Htetso jHjddd IsjSkhdmn d 09 Oted

sdzs yjorgjg Mmztse O: COLtsf totso tSH, f SHL J dgdzOW
BOs qietse & @zOWH tielfj Oddrlzjdets Mis ', ddalsj dzdzy €S sz Oadz! dg" 2
Key words: gas pipeline, underground installation, natural gas, electronic marking,

augmented reality, smart marker, gas pipeline repair.

edflsj &3 cOLBMdOBY j dad ™ dz@PQjLY% d MB@HwlOf , { st
©OMh diej dzedj cOLBELOMfE]H]ddls]d ds2 Mmilkd, c¢OL
fdSlsr . | shoasedsd, ftddjdyjksny §sSHL | ddeow

[teOfmd MdkoOeYjddy f(okbtjedlsjdj?2 ftodisHd
tOLodld) fesdmMAisHdls ¢O¢ dO +kOfj Htse'yd, d
L O] ©OMYtjhHjdjddw d §tlstejsdjddw.

Htse jtoh jdzllso s sw  Of § OO’ , dmfsd LEkshd]
©tOLodo O sMw Isjndsdkscdd ©jckddetd 0ddes § @Eo
COMY tej Hjdjddv. ¢Sldodts wOMh dew jlshmw Mmjk: ¢
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cOLd¥WdeOydd d MsydOdz dzes?2 HBEOLdWdSOyYydd, vylst
fslstcjBdlsjdzj?2 d tOMftejH]jdzdlsjdzt dgr = IstckzBtstf totso &
[ dzw OH Of Isdoryddjddzy € h d d3mw Emdzso dw d3 dzj sB A tSH
dmf sdz! L s0 Odzd § ydWttseor a Isjrndsdasecd?2 o MmMdmlsy
AqWtetse " j sjnrndetsdzsedd © MdMmlsj O cOL s5MdzOB Y |
odzj Htcjdzdj dgd Hdzjdzdzj j, yYd B3cOLodlsdy MOBB2 Blst
UjdeHjdzydd tOLadlsdw MmistcOdz HgGIsks s dzj sB R
Isjndetsdztse d 2 . AdWteseodL Oydw dzj § toj d3j dedets § totsd M
9N OO jlsmw o dMiftsd LsoaOdzdd Of f OtcOIstse M or s
O OCY jCthets'jjdz { sd Of f OtcOIsr 9 C dzs yoOs Isfw . Clsts
fslstcj BdIlsj dzj 2, so¢dn C€0O0C MmMtsBMmise j dzdzd € d dzj B s
ftod totsH da" 2 G OL 9 COoOyd mlse j ssf dzd 8 © H dzw s
EMlsOdzOo dzd o Ols! CtBpRtzzdz®Y O@dzas j ¢ Qg Misj BORI k1§ tcC
O sOCYJ MdMmlsj BOBI BJjLEST OMdesMisd Isj mdesdzse d yJ f
{ Odes dozd YSLHds dzO@ EZyOfmisS Of bktketftss SH
tcOBtslsr . 1td §fBHLjBER2 st dzOHS | ¢ OQdsd tfeksdz s d
dzj sBrsHd®Bs M or MsCts?2 Misjfjde ¥ IstsydesMmisd i to
L dzj A3 dzgs © M Isd .
lted ftSHL j @Bdes?2 ftesCdzOHC ] § zOfMisdSso" 7 G OL K
1 dzj € Istctsdadz” a3 BOts j e Odi] . Cdzj € Istctsdadz j BOtC j
o] Bsdglsdz" = BtedGOH Istsydes wsfftcjHj dzdls! B Miststc O
L j d3dzj 2, Yylsts ftesdmMasHdls g dMftsd L so Oded j d3 d3C
LOdztsy j dedW¥ BOteC jtoO, COyjls jets yojls. GCdzjCls
ddzls | dzdzpfl s O dz! 1 Ofyfypd o dz" § BZOts j tor fsCOL" 8 O ls
sfteJHjdYj BB 2 yYojltsdd BOwWE jteO, d i Mists sdztsy j o
ZOL dzOydls! f(ssHtesBzlzE JdeW sSted3OyYyde , dzgj sBrtsHd Bz
COLB s SH O, R dzls j gzdzj € Is bgBdzzdz' | B &GOS tslsfdzj
OolstsBOIdUj MStsets ZftwOodzjddw, MyklddStsor &g fd
RBj dedzs qdgls j dzdzj S sz Oz dzr j 1 dzj Slstetsdedzy’ j| BOts!
mMd Mmis j i3k 1 dzj Clstetsdzdzts G ts slsfdzj ¥ d @ Oded W ZyOfmls ¢ t
f SHC dzt yd dgd J dzdlzi& 6 P8z tslsfigtsyd ¢, o, L dz0ydls, d
toj czdzd tetso Odad W d mMudlsr & Odad W dde stedzOyd d s
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Rdgls j dzdzj CIszOdz! dgr o5 1 dzj SIstetsdzdz” dzd BOtS j cOBRd dBtsa
o Mistets j dzdz" J 9 stcBtsf cso sH gtk SO " wzGC d
f sz yojkmw dJdW stcdZ3BOyYydvy t §f OLOR| steOr MtejHT ,
fsLdydsdzdese Odzd j d3 dzO § Otlsj d3j Misdaetsmis(d .

t Ofplsizh Ow otsMmistc] Btso Odzdzts fyls ¢ sjrndetsdzsedd 4
dej & tsdzr CdBBd f tod ud dEBB] W oldz) tg dsthyy PR dwP dz' datsfls
LOHOYy fYtsdms O, ZsC OdzdL Oydd dzO 3§ MisdzsMmisd d
GOL o2 MmdMmilsj o3 9 EkEffzsedwr BB htses Ctsdzdy
ftedyddets?2 wodzw jlIlsfmw Is 5, Ylsts teESAdzOdBdzt G fizd § ) dzbow
stcOHdyddedz 3 btcOmMmsf sdMmMSsor i3 BB IssH OB o j fr
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MEeCTa.
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HMETE CEOX0 YHHEATHHYIO GOPMY, Pasdep H CTHTE.

Taxaz Haea NOSEHTACE ¥ RECTPHICKOTO APXHTEETOPE
Friedensreicha Hundertwaszera, KoTOpEI HIEECTEH CEORME

YOHEHTETEHEIME H OPHIHEATBHEEIMH OPOSKTAME.

Topdzzsie nepren Henagam

OweEnaEoe NPEHMYIIECTED TAKOH KOECTDYKINE —
noxaepEaHKe KoMGBOPTHON TeMIepaTyPE ATHTETEHOR
epeya. CTeHE! EOSEOIMAH M2 KAMEHHEIX IOPO, 3 KPEIIY —
H3 TOpOAHEIX OIIOKOE C TPABOH H MXOM. 32 HECKONBLKO COT2H
71T MOX MEPeXOHT H Ha CTEHEL, H3-33 98I0 COSAALTCH
OILIyIMeHHe, CTOEHO ZOM ¥ OKDPYRIFOMaZ &ro NPHpoaa —

OJHO eqHHOS ¥ IeToe.

ObmecTeenssnt nexTp & Kurae

Konmamma Vector Architects pemmna peanuzoears OpoexT
0OMmecTE2HHONO NeHTpa & ropoae Jyamud. Camoe rnassoe,
Hero OHH XOTENH JOOHTECA — HEOORTHYIO AIE TAKOTO
373HNA KOHCTPYEIHIO ¥ Tizaie. B mx pacnopasennn
OXa327CA XOMMHECTEIN TaHAMADT, KOTOPEHE HISATEHO

OOZOIIEeT O7A PeTHIAMMH HISH.

Pl dde dr 2 L ksdL Gz j f ydy, CbstOw  flste]
fMej HE, dzOf sdzdzj decdelzs fedetsH dzr dsd { dzj ds3j dzls Ok .
fisL HOls! ©h EBfealgy fadizdtesHj. J[Hdds dL o Gy de F
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1Ists tsLjdzjdzjdedj d B &ZzOetsEkMmistets2Mmlsots Cter h, Csist
SOC Y] ftdztsydlsjd? dets adzdwels dzgO ydLde d §fMmdn tsd
[Hdzdd3 dL dLejMmisder 7 st 58d didte 62 dz® d Woddz jds iy w
ftesiSCls "Bosco Verticale" (JljtlsdtOdz dz@ 2 dzj fy)
MsBts?2 HOO or Mislsder » LHOddYw, dO WOMOHOR (Bt
Ljdzjdzgr | dzOMOYHjdedWw o cEttesHMEts2 Mmtej HJ .

tdmMedppGrglsj Ssktedz" 2 ftesjSls "Bosco Verticale

Il dsWdd d" 2 HdLO2dz Wedzw jIsfpw tSHddd dqL OCkE
fsLotsdzvs hdd3 MscLHOe O! BBBAdzZj j] LHBEGSOT J d § 5dBW

JHdddB dL ¢ d&zOoofigds & Wucjjdfjdstzldgdwy Cter b wodzw jis
oBLHERO d bkdakzyhjddj CtsdkscdyjmSs? tsfMmlsOdss
f s dzsh Ols! LOGtewLdveEhd] ojhifMlsea®, ®IHOsOW oL
fmdzd ¥ Ols tcsoe j dz hEdgO d OuAdjdsgezfictse Als! tc joLtdzjde
sLJdzjdzgj dzgds Cter h, cetstesHMEOW MicjHO MisOdetse dlsmw

(hd BHddBES 90)ds] oddwdd] BdtWw ddzihtsdtson §y
fmMdrsdzsedyj MStse s B OGS sdzzydw. ] jtoddievs H dzd B H B
COBjdedzr | 1 SMftsLdydd ML HOs s MfsCts2 dizs d o
dimimdzj Hse Odzd?2 JsCOL" 90 Is fowy ! B3d ¥ HE d2Odzd yd
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mMdedy jdzad j i3 Eteseo dzv Mistcj MMO, bkdkzkzyh jddj B doOflstct
146)

[Ljdzjdjddj Strh OCY] MitshmseMmlselkzjl ML H
slsHr RO d tjStejOydd. wBLHOd] MOHBe, f dztsh OH T
HOJjIs dz¢s HW A otsL sy detsMmis! dzOfMdzOY HOIs! MW f tcdtesH
otSLHEAMsE jsthdegs 9 Oy dgs © G BtctsSHOR, GHJ o3 MisO
56 teOdzd yJ dzr .

ldtsWdd d2 2 HdLO2dz Cterh OSY] dcetwOjls 90
Cdzd 3GOIO. [ dz M sMseMmMlsokzjls kdzkzyh jdd® 1 dzj tcc 51 }
fsCtcr SYtgr ddDr Y sRBSEOJIs EZHjt)y do Ols! Isj fdzts o Lt
Clts fsLotsdzw jls fMmdedL dls! §slstcjBdzj dedj + dzj tecdd ¢
d, Mttlse jlsMmise j dedets, MsCtcOIsdls! or BtosMmr § Otcdzed

[dlsj 6Okt O:

1. ¢ dzOdzd L H ts iyl GigsdiElos Cdso 1 S MY dzz Ol dtelz j 3 A
Mstesdlsj d Mlsoj, twjhjddj fosBdd otdsfksss O
HsfMse ©® // 1 fsCdj bjndsdksecdd o MsRisdlsj d' dsd

2. b2, [TMdCEe I jtlsdS Odyamss 565, dajdde]
] " mMdSse HddH . ssd51c.2021.

3. 106kEMSdd 1. 1. ¢1Jdzi defjdese dgtsjo s ddsQifdim
Istc OdzW st 3O Y d ts dzdz” = d L d3ifripisitedisdols j dizdzdzts B ls dffipidj tatzdzts
SEteOded Yd dzdzts? tslso jIsise j dedetsfd84349. ¢t v é, 2019.

4, stsfr dzse O ¢ . R. , I setd@sdzte O ¢ . s .,
LWWJiCIlsdo datsmls! LHOdedW M ftedd3j dzj ded § d3 Is j ~ dats dzE
Zdzd COdz? dzr = LHOdd?2 d MboswhbEydjdd2. 2016. -~ 10

5. ststedzd j dzC 5 . 1., l s tsols dgf Mispts g3 § dgjn
tczBjJyd3 // dwlstotsdlsj dzz Mlsets kdzed C Odz' dzr = T28BH Odzd 2

6. Ster zZtko © ¢. R., I BESBsSZEOoO ¢. s., 1 J dBSC
LHOdzdw M Htoddsd dad dzd J d3 s m desdzsc dd ¢ L J dzjdggd@v (¢S t
Motttk jdd2, 2@k226, ~ 10, fm. 21
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) sftse Odzj S MOdeH 6 ¢ dz
[OcdMstOd
] ZOHd B eMS 2 cofkhOkmlse j dedz 2 kdzdo j tefyd

Yt Jafcf3 R VrtwlprpsuvrRIZ JrvrrteriRrRe fRLIR Uu@QA
tos Ju3z

¢ dzdzts Is:Oyld WH O dzdats@ i fip@@BIsts jj dz' § tosB dzj d3F d 4§ Jj ot
Is1 vy, thdtsedz j MdMmlsj ", Erd d ftedydfr ©OBBL

sdzt Yyj or 4§ isetf al® 1 dzj Cstetsy g dzlstc ©dz! Cslsj dz' dzC
Co1 WWdydjdzls fsdzjLdesets Hj2Mlsadwy, ©WOMratH Isj §d
Keywords: thermal power plant, boiler house, steam boiler, turbine, efficiency, coolant

consumption, steam, power.

[dded uvGCA (BOLOW Isjf disobB® ¢ bigl & ig izt 6 Is © digj don
sBl jHddzv jls o Mjsj fsdLosHmlss sulkj ey d
fitemfjSkdody 8 dZOftcOodzjdzdjdE o MW itej < dzjtecjls
dmf tsdz! L 59 Ols! fJteoduyds § 1 dzj eetstcj Miztemr d Mmda
mMdfmlsj o Slssfdjddy d {djClkieshndOeyjddy [1, f.

[ HdzOC 5 o dzj Hucj Mdzdlg O W3y jdzd i ds¥i3L @ dzts B fdzj w3V

IrfsC oY fMssddsfls! SettokHto OdedV-u YA s ts jsafbs
L &zOudlsjdz d & ddzojMmlsdyd?2, Ctbtt' j &sckls B Is
Bzdzd yd§ Oczdls j Istso .

1 Qo did dsmis! s § shylsd&s O slasis@izdzd @z &d dzd H O &
KOS dR CO0C fdHdy 2 GOL, bkesd , HdLjd dsj s
ssf zdo © dBsy JjIs dzj GOIsdodets ME OL Ols! Mw dz2O OB SIS

(Sodsedud MEdy (e dzj &3vl A d BEEdzist W aec@dzd jf Is df
otej Hdz' n o jOI5jdidsipl j 82z L OcGteW L dgj dad sCtolzy O8
Hisf sdzdzd s j dzr dz' 2 L OlsteOls dz@ EMkOdse Sk fdMlsj dsr

o dzsy dzesfyls! o EftwcOQodzjdzedd d tBMdzzy do Ode§ f: !
stejBlksls CoOdkq¥duditse Oddzsc s ff j tcftstzB®O @ stotzf
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1JHOadz"V ftsdzdlsdC O MsdBzdzdtetso Odzd ™ totsls O
fiosdLoHMEBEEZOHESdRPtc®@] OdzdL s9 Ols* d JtetsHOI! ) d:
tdLCts o j dzd yd dzts iy dzj tOYd tsdzOdz! dats j dmtf sdz' L
s@dzmW stcd3OYyd dilodzisq lf das® tkls dzr , otsLHEZMNdZr | L Qo j fr
ojJdsddvyydd. | jtedkzls: Mv o twkmMds { djtectsMmMBjte yd

Cdzgjtecjlsded Mtse dzOh Os Isw ) Isj o5, yYlsts d3d ded
JHddzts2 | dzj tec sPEiIs p BY O Or@rg ®ds dats 3t ¥ d di3j ,  dats
dzi My jhOls, ftojHsMisOsdvw Mistesdlsj dz desdiz € i3 d

4 dzsy desfyls! desos?2 L OHOyYyd MmMeMmissdls o Istsdz, yls
dzj sBrBHd & o Mmj tsfifjdfto delgfde O@BB e gatbd fHlstso Ols' M
mMdMmisj &3 1 dzj ce sy tslstcj B dzj dad v .

lted ftedmMsjHddegidedd € vy dzZlstcOdzdL s Odedz" d3 fyd
dzj sBrsHdBsMIsd, HBMISOIsSSYdets BTN dzts, yYlstsB' oL B
ZOctezL € d Bl jCIO.

s jydt aouyd Mmsmissdls j"j d o Itsd, Ykt dzjt
ftesi CSIsdetso Odgds, ftoj HY SdzOc O h 2

1 OdzOdzdL tojy ddstse tOBBISr ofMmjn dday j dzj tedz =
Colstster = BERAISdBHION jJ 8 BSdZ] J ;

1 fsmistesjdeadj d OdzOdzdL Mtletetsidzd - ¢ sdzfsp j &
dL d3j dzj dzd v dzOGctelzL ¢ ;

1 Bdzs e tso Otcd Odzlsdz' 2 OdzgOdzdL S tsd3B d dz2Oydd 4 sH

1 9" Wodzj ded § - Ssjdtsiggci s M dn  SCtedlsjtedjo
1 dzj tec tsd MilsitdgjdmfcStf slstcj Bdlsj dzd, SCtlstster j o L OadHfr
tc@r 7 Bl jCIktte dseclkzls Brils! tOL dzd ydzr o3 ;

1 WEZdeC ydtsdzOdz! dzOv CtststeHd dzOydw Btsdz! h ts@ts
Bhzsctso Oted Odzs s s OdzOczdL © [ 3, f). 126] .

I8 &dseds Mazyow: (o] Clsdiss® /O ddvs iffnd o}
fteddeydyf dOdz dz" § ©shdBSd:

1 ftosj Clsdtotso Odleth] L DHOHdA Y dzOctclzL SO EMmls
1L dzj Slstesf tod j dBdzd S s d Isjf dzstf slstcj BdIsj dzj 2, Ylst
dBis M dats iy ls @ € dgd diafd %2 0
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1 LOSCOLYydesd, ftced dOddydd Isjadedyd MSE B2 &
BddS A d [Su, GICOLY&EGs BipksBsmMifdedd §sd Lk
1 dzj ©OMMBOldse O lsfw oL sy desisd MY &d
L dzj eetsmMBjtojyjdeds d or tcOodedo Odeds dzj tcQo datsd3j tod

1 sYyj SO + CtsdtsdiBdyj MSts2 +WWJ WIS diptdasdntisgd I
et 5 bkinsOtjohj2 dsHjdd cftwdojnjdder & LO
f5COL Ol it e Gacik C 5o GBSEEZHES Oded™ [ 4, . 14

s Mty Odzjdds, o thdddsshetunshepr HOL GO
B dzdS A, O §-L@T Isdsuyfisd tejscts yYdmkzd stecOdzdL Oy
Qo lstsdesdidz” j | dgjteetsyj dalster , Wodats dgj HsMisOlstsyj da.

[ ddafC Al ss  dzj CtesMisOdzydd M S sde ddzd tetso O dzdz
d kjfdsos? {djttedd. RrRMIsd LsoOddj o §&OClsd
OctjcaBtrmlsOdyd?2, wodvjlkhmvy ©lsdd Qs jddz' dsh
ZOL o Odzdj StcGjdzj eOydw (ljfdzsWdsoydqw) .

| zOo dzOW sfMtsB j dzdzsMis! -udh AY @] dlsizdy,j Migle ts Edpded
dzj f stcj HMise j dgdets? B dzd L sfplsd ©ls f tslstej B d s figlzjsInwi
L 2Oy lsj dz' dzr jL O tag Isififjasiefipls oddle to @ defetj si@udfte so € d | dzj
BddeC A € bkjfdksord Milkwd OS] WwWodwjlkmw dzj
r JOf OLtsdz { dzj Slsted Yj-S B2 H B MsGids Bz sS d dzj
LdzOyjdzg® 100 GClIls Hts 50 [ 1.

| BdudgdA dMfsd Lksksmw 1 djClteshmddkss’ j Octj

T GOL Y stehdaj o j;

1 COL BlskzteB d dadz | ;

1 &dCtslskies ddedz J .

I Bfudfdk L dzj Sttt dzgj b dW o' tOBOT 9 0Oj kv ¢
LJjdzj eOlsster dMif sd LDl lsdsj FHOMEdQSiSdzjs2 . | ' & dzfs t
SndZOYHjddY HoGEOIs sdkEHDE gd dzg f dzso 2z L dzj e s o
sjRddujMSCtets § OO,

[ddedC A, C0OC ftcOQoddzts, tcOBKIsOjls o Heokr Mmd

T fdzyjddj {djSeduPgdfsyd d Ijfazo0 (<6

T fodkkyjddj {d&jiSktedyjfseod, Isjfdkd d =- it

C
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Cdzy Slstedyd MEOW L dzjteadv, o' tcOB KBIsOdzdzO ® o dzfd d ¢
9" nsHdse s d2Of Wy jdedWw d byrmrdzdyd MéEdms L OHOY,
dzgj MCtsdz? €dr HiMWIsCBBe Cddzsdsj stetse .

[ddafA Msmissdls L Mdzj HEzs hdr Mhdse dr = € s

1 Ho dc Olsj dzd 9 dalz Is tg j idzdzjsdetB dzfrpa it O dzdfiyd C oS is iz
GOL slskzteB d dzdz" § ;

1 GJdzj cOIstster § sMmisswddetsets dqadzd f J e dzj dedzts G

1 Colszsd dzdL Olststg’ tslstcOBBISOah drn G OL B9 ;

1 COsOizdL Olstster

1 mdmisj 3" ke O ap e >

dig HMisoa O OolstsBOKJ B j B gzqid @ O Is W zdzC yd tsdzd t
o] Cd3j dzgH s Odzdesd3 HJ Off OL sdzgj ttOBBYdr B Y ddBse d
[sdzdssteddec d bp&fBshedy Htggd & s HdMsOdydtsc

[ ddafC A Meshistsdls dL Mmdzj Kl 'dd -z Ldipdats o dz" = g

1 U dztse OW yomils: : o Cdzs yojIs ) fhj B W Cts
stczBtsf tesotsHT Hd&W f jtejHOYd Isj ff dzO.
1 Cdzj SIsted yd M¢ Ow yomls+ : mMsmistsd Is dL (

teOMftcjHjdzdlsj dz' dgr 7 Ekflstes2fMmilse d Httkzetets 1 dzj €I

1 sdMmisi BO EftcOodj dzdv d OolstsBOIsdL Oydd: t
tcOBtslsts? ofj ¢ts-ulCsAd3tf dzj € MO d3d dzd

1 v s dzd & dzOW mMdMmis j &30O: ftoJ HdzZOL dzOYJ dzO H dz
ZMmlsOdztse € Iz

ltoddzydty wOwBlEr LB daf yojlsimpw o MmdzjHEZE M j &
f Qtc dzOGtcj o OjlsmMw o Cwlsdzfj L O Mudls MydecOdedw I
ftesdMmMatsHdls ftoj sBtcOLtsSoOdzdj Isjfdzsots? 1 dzgjteadd
skts d dz LOkjd& dmMisd LiEjlsMy Hd&Y o0l jddw
Ldzy Slsted yd ME deeslsBzllzr 2 [ b @ dzsdzsd Is j dz L Olsj dz s
fsolststodesets dzOGtej o O, d yYydqeédz fsoltstew jlsmw.

] dlsjtcOlkztcO:
1. rdmaOte, vU.1. sBlsjdzt dzr §j EmMlsOdetsoa Cd vl u:
fsmMsedy / -fdHE@BE 1. RT NP1 2hQE224CHAZO, 2019.
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2. 1 zBtsg O . Jyd dz€ © L Cedesd3d yd MG 52 LWwW g
Ldej eejIsdud ¢ dj -dsisld grCdsuj:mClsyd sfdsstse J [ ¢ dzj Cist
1 B89 0O, R. ¢. o¢MistcOr OszgPip@sY M ¢: v 4 oz dzQ HzE

3. 4 J H dzd dz, 1. ¢. v fdzser j 1 dg] Clsjtafddetyoffs2d J -
orBtstc oM sditsc Olsj dz' dzts 6 =003 tsBEsH ey ek @sded VY Sk I J B
CbmMsotses d HJY dzsdzdzsets ftesj SIsdetso Odedw /- ¢ .
[ddzmh¢ : 118D, M2017.

4. Cdzj teetsMBjted N ddedd o Is] ffodRsicdjViec j I&zdiSjjB ded
I { .. [ Odzd dzts o , . 1. | Otwjo, R. 1-2jc s eHdz] o lse
[.: RLHOLjd& MS¢d242Hasadpp.f] CrR, 2011.

5. KOdzj o . 1. ] OL slskzteB d dzdz" j d f OtctsG C
Ldzj ClstetsmMisOdzyd?2 [/ AOdzj,o tud 3L 58 ¢ 204%-8/7/8 HL H .
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] sHBBSdZSIstses RO Odz
[ O dMmlstcOd
] ZOHd BdteMSC d2 cEsffMzH OtcMmise j dadzr 2 kdzdoe j e

v ¢S rRY TS Lr1r3am JTotrROVELT rfc troteddrée 19
grRuuv[fUu vl 191 r[1RC

b dzdzts Is:Oyad WH Odzdzts 2 tcOB MBI o' f sdzdzaj dz OdzOdzd L o
LOCtr ks Moj®kz Mdmisj Bz Isjf dshdosy jddw.

sdzt ujer j: fogsfeddsdzOs ) § ded § , 5§ § czsdetsd s § dz!
slsCtcr sOW d LOCter IsOw mdmilsJ B3O, dzO G te |3 Y g M ¢ dal
fsCOL Olsj dzd .

Keywords: heat supply, coolant, hydraulic mode, open and closed system, loads,

regulation, subscriber, economic indicators.

YdBrtejnrnlstezs dzOY MmMdMmilsy &30 yJ dzlstcOdzd L 59 Odzdzts G =

lted MY sdyj so@iadflftelz dzats?2 M Mmisj 3" yJ dzls O te dzc
(edmzdzeS § 1) ftcj HEMdBIBSIsj tedzts tOL HJjdzj dedd Isg § dzt
StczB S tcs9 SH ' sBd M Jj yudoe O h dJ GtW yd J 9 BH TS
Slstsf djddj f§odihjdd?.
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t dmMezdes S 1. HRAsjtek® dasj?ls rifefjmis § d3"  Isj § dzts mdzOE

[Mdetso dz" d3 dzj HisMIsOS sd3 ftedd3j dzgj dedw yjIsr toj
wodwelsfqpw or MsCdj L OlstOlsT 0 MmMtstekzy jdedj yg k
tc J d3ts dzls O OCYyJ Btsdz' h t5§ ¢ tslsizd tmtg dnlists tste dudj d3lAty o
#4jojtosHoe ddemC .

dlstcsdlsj dzt Mlsots yJj delsteOdz! dg" = Isj f dzseo ™ 7 f 2 dz€

[ Mdzs o dz" o3 L dzts o3 Y dzlstcOdzd L 59 O dzdats 2 fnd Mmls
YJ dzglstc Odz! dz" 2 Isj §f dzso 52 fezdCls (Av1), ftcj HMIsC
EmMstcs2fhtsdz, L Hih Jafmw Hdzvw twwOMftejHjdzjdedYy  §Jto
fslstcjBdlsjdvdy, ¢ Ctlststttsdkkz f§cHCds yor smw tOL dzd
$OC tlstsf dzj dzed j , -l dgs? facfdsddzsydd d et yd
B S testcO? 5dz0.

A § dzls'ted® d2 sj f dzso 52 fzdzC Is tcOMYf sdzO6 Oj Ismw
CoOwlsOdz' dz" 3 Isjtf dzsor &3d Mdbswdizd d MEkh j Mise dzw
slstsf dzj dzgdw d ceBBtWyjets otHBMAzOBY J ddWY L HOd?
fslstc] Bdz dgdzts? Isj f dzseos2 { dzj e d (.

lted dz| @ tiz' dzOW Mmj BO yJ dzlsOtedz! dzsegts Isj f dztso 5SG 15

10z ydgrzdc dg®@ dzdzts o Oydd. 1| Oz& 0. [ B 175
RdzH j S MOydw o R KA



Rdzdzso Oydd. 1 02¢0O0. [BtO

g v".:V ‘v:- —‘ (:(:' >
£ G e e [N ® £ o & o
e v N J— = L 200 @p 1
- ‘ 3 N ] \ F ‘
P | | pe i@ pe |
3 \L i A ARSI Y S
() xzi(‘.:.‘
{ § :
2 > ELH
", ol X J .Ju
': w”‘ri’* r [‘\5&;’*[ 7 7 t ““’;EX}’ »
v ~
% _
¥ ><:): ba L ‘xil
T
.}. :f \V | »
| — | ¢
y | -G
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[Mdeso dz" | L OHOYd Auvl:

T t©OLHjdzjded] ctteWwyj?2 oetH', Hhmskzf Osh j2
CoOlsOdz! dzr | MmJjlIlsd tsdstisHf tsiAy didp'y jddzda'ts oW G t&ded yj Mls ¢
fslstej BdetsMlsw d3 S tsdzj yde' = §slstejBdlsy dzj 2 ;

I bjrdtszscedyj mMSd2 ¢ sdastetsdz LO f OtcOdi3j Iste
BOc dMlstcOdz dets?2 Mmjlsd, O OS] Ekyjlb tOMAtHO
fslstejBdlsj dzv &3 ;

1 tjckdduipDdadgsedyuj MSdr OO Isteso ¢ st
CoOtlsOdz dz" | Milsd d LOMdIO dr s ftsotcjyH]jddW
ey N dBO Isjff dsdshdlsj dv;

1T MmMEkh jMmMseodzj dzdj otHBYBHGEISCd HAY MdMmlis

s yj dzlst Odz' dzts d3lzdzC s jzf dftstoHsSHgls Yol sy fjlsd sl
Yd et o tsHtsdzZOG tej © Ols j dz' dzd Bftsts HiRj ' dhak®® 1 § ¢ tsy d db
fsish 8 slsCter Isdw d LOCte" Isdw Isjtf dztstej czdzdtelzs n
tcOMABHO CcteW yj?2 oBHT d Isj figachisP di3r dz0@dslizts G s

10z ydgrzdc dg®@ dzdzts o Oydd. 1| Oz& 0. [ B 176
RdzH j S MOydw o R KA



- R dzdzts © O . OkS 0. B igO
Q:;gg uydd 1 {

L

tcijckdzdteso Odegdw YtsHOYd Isjfdzseots? {1dzgjtecdd o
Ml 1 Codesd3dIs! HB 15% Isj f dzO.
[teeOdzedL Oydw ddzHdo dHEZOd dz" = Isjf dzser 7 f k2dz
RdzHdo dH EZOdz dzr 2 Isj f dzso 52 f zdz$ Is (rRU1)
Isjdesdzs e d yd MSdr Ekfmlstes2Mmlse, fHtodd3j dawe hlzs iqw H dzw
CoOwlsOdz! dets?2 Isjfdzseots?2 Mmilsd d fjteiHOyYd Isj f dztso
Yyohj eofmMjets dqdzHdodHEZOd dzr 2 Isjff dzseo 52 ff 2z
fsHo Ozt des 3 ff sd3ideitslzdal Is H DAY ifff 52 Htedmlstets2 €
sz do Oz Ctslststetsets tsdz BEHjIs M sdz! L 59 Ols
l Btsdz hddzmlsej GJteddsj dev j 3" = MdMIlsj BOR GcsteV
ddzH d o dH Z Odz! dzts Bl Isj f dztso s 3lz fzdzC Iskz d Y tsdz
f sHC dzt yd ded J l fYoHBGtj o Olsj dzv d3gd GteWw yJ 2 o s
ViNisOdzatso dzj dzdz" | f sSHBBGtej 90Isjdzd B MY Jydoe Ot ls &
flsjd3 fitejHOUd J2 bjfdo sl Mdhilsj &3¥ slstsf dzj dad

W3 Tennacemy /0 ™ S; T T Ao, Eﬁ::aﬁ::::;
P T'2 X

B TennoCceTh Ha CHCTEMBI
OTONMEHWA

/D 1reg B cucremy MBC
—D%— ; =

_

4— B

tdmedse 3. w~JBO M L Oodmdils dsiststd dih] wigdHvd dzj dadiJy
d SHdsSMsEY j yols' &3 § OOdd) & d & fedns

10z ydgrzdc dg®@ dzdzts o Oydd. 1| Oz& 0. [ B 177
RdzH j S MOydw o R KA



Rdzdzso Oydd. 1 02¢0O0. [BtO

1 smdz] Y tsHEtSGtej 90OIsjdzv estew yow oBHO f s OHO
YydteSdzdtiekzjls s LOBS dezlstsdgz S tsdzlskztclz M § SHESE te
stsy$j fjadsftej.s j dz

) Htolzc tsd3 34 dzj J tcOMY tctsMmistc ©Odzj dzdzts d3 o Ot
HokafMmlsizy j dzyOlsr @3 f sSHtSGtcj o s O tSHT s ¢ dzO f dzts
9BHO HMZY GeBWyYyjeB otSHBMAdZOBY jddW fSHEBSGt] 9 O
mMd misj d3 sptf@idafots ®sEZO olstots?2 Miskf jdd L O
HeMisdeOjls bkteiBlkzj Bs?2 Isj B JtcOlskter (tedfmkzdse 4)

/iTH
e B cuctemy

T oronn,
/O OTONNEHUA
}-

W3 ennocers ¢ T-1

Vi 7
D<is
B vennocers W3 cucrems!
0TONNEHUS

| 9 | je Trec ’B_cucremy r8C
Il cTyneus L"%

T e

Llupxkynsyus MBC
| cTynexs

4— X8C

{dkzdsS 4. wnjk0 kjfdseses fdSlsO i LOsd
slstsf dj ddw ¢ Isjfdsets? Mmjlsd d HeokAMmiskE j

lted dMmftsd LsoOdzdd HokzmaMmisizy j dzyOlsts? mdmls
9 tSHEBMdzZOB Y J dzgdWV dzj sBarBHd®BS BEHJjI MstesdIlsj dzi Mmls
fssteyjBdlsy dzv d yJ dzstcOdzr dz" = Itsyd ¢ f tslstey B dzj dzd W

1d3%4d Gt HMIsOo dzj dz o Cde@ OWABT tc "HIxxE iy Aaij dglAs H O
#JojtesHO ddzC .

]l Oted Odzls " 1

I tjLikzd OO BBMdzZj HSo Odzdw Isjf dzser 7 E
MotsBBHMMSEE &jMISO HEZY oL By dsets ttOL d&3jh j ddw

10z ydgrzdc dg®@ dzdzts o Oydd. 1| Oz& 0. [ B 178
RdzH j S MOydw o R KA



- R dzdzts © O . OkS 0. B igO
_?:Z uydd 1 {

L

l OtedOdzls ~ 1 HtojHY 5dzOG Oglztizts &vth) Is B Ezts B R i 5 d5Q dzdi?ts ts dzgh
fslstejBdlsjdzi?2 WWHBSAHRE M oaotHBAR Isjf dzses?2 Mmilsd o

l Oted Odzls ~ 2

l Oted Odzls - 2 OdzOzsedyj dz 9 Oted Odzlslz - 1 LO
ZHOdzj dzgdzr = fslstcjBdlsjdzj?2, HiH) oMmMjet YyOMmlsdz
EOBSHWIsMY EHOd] ddts s dhistsyded O Isj §f dztsfydzOB % § ©
d ettWyjets obwpht@poy by (JitejojMmisd dn da
Is§ § dztsindzOB Y j dedj (tslstsfdzjdedy d 11 d).

l Oted Odzls ~ 3

]l OtcdOdzls -~ 3 HtojHY s5dzOc O] Isf Hlg jtedp ofplsite thed Is1 jOdz {f fifg
MotsBBHM » f dtsh OHW sftciHjdzjdzgdzr 7 o ftjLEd Is
stczetsf csotsHisea. |1 d3i MlsOr cEH] GlsmkzkMmisakzs s { &
f zOdzdtclz j sfypw  ff sH C dzt yd s+ fts twjhjdedw dsB e3P tizde® dz
sBtstckzHtso Oz E Y wlstejBdlsj dzj 2.

1ts tejLizdz IsOIsOd3 c6dHiOs dzd yy MEBes tOMYJj IO B
2O LOCt sk MajdkBz Isjf dashdosy j ddy yofmls: BOC
o] SsdemMstezSydd M ko jdzduyiddjdd HdJOR] IstcO.

J toj Lizdzt SObzgfv oL PHiztizfpd W mMd misJ d3 Is j f dztsfr
Hsfisdy jdedj MdzjHEehdn 1 WWjClstse:

1 MlsOB ddz' dzOW Isj BY J cOIskEtcO® cEsteW yj2 ofSHT ;

1 Mded % § dzd§ dOGctlzL ¢ d dO MdMmisj sz fsHfdlsSd

1 Zdsd dz' M jdzdJ L OlsteOIls dzO R ddBBosHBsydmlsSz d

1 fsorhjddj cdiBGsddpishisy Mdmisj " Isjfc

1 ftsorh jdedj dzgOH Yy desMmisd Isjfdzser = Mmjlsj 2.

[ dlsj tcOlkcO:

1. vjtjdals! o O ¢.uv. [Mdesode | fYtetsBodzy BB yYg «
t siimdd dO MmMotej dzgj dedetsdz + IsOf j /1 1 Oz ydz | Is
ftosedesL Jqotso GBIAPIO. 56 . ~ 1

2. Azo jtcC Odzsoa © [ . A . b dOdzdL Mtsotej d3j dedetsc s
SsteOmdzd Isj § dzsmdzOB Y J dzdw o (A [/ 1§ Mmilsded €-3,¢ dzls C
2020. -559. 5514

10z ydgrzdc dg®@ dzdzts o Oydd. 1| Oz& 0. [ B 179
RdzH j S MOydw o R KA



- R dzdzts © O . OkC O, 0
_?:Z udd. 1 {8
L

3. u) 510.1325800.2022. sjfdser j  fkzdgS
sj f dztsfycdzOB ¥ j dzd W .
4. wlsj dzdzd S 59 1. 6. [B M jwjdedj f OO

Isj f dzsdzOB Y O h dr MdMmMisjds // RLoOJMIsdw or Mh da |
2017. wv419430.7 20

5. 1 9Bdz0t6] 90 5. . t OBtSIsO mMdMmlilsy d3" IsJ § dzts fnyc
OQoalbBOdteso Odzdz" = ddzHdo dHEZ Oz dzr = Ijfdzseor 7 &

LOo jHjdd?2. I} tssdj d -20 djddes B34S q. 2017. - 1

6. s Odzd dzd dz 1 - 1., 1dSdYW stetso o .
lsor N jde@y j ¥ dAgiigld j fsdzts dzOB o @ dzd W dfifs te Oy d s dzO dz
f smMistesj dzed W MmnrJ d3dz’ - tej h j dzd 2 /1

- 1. -48. 42

10z ydgrzdc dg®@ dzdzts o Oydd. 1| Oz& 0. [ B 180
RdzH j S MOydw o R KA



Rdzdzso Oydd. 1 02¢0O. [BtO

] sHBBHsSIsss R 9 Odz
[ O dMmlstcOd

] ZOHd B eMS 2 cofkhOkmlse j dedz 2 kdzdo j tefyd

dVzruauvluvdzr wRuuUu[ [ 3 vrltf w1 o211 R Just
10t 3uvf4d uvrRIG, 1trRrRIfvzreuvléd R V[T HU

¢ dedzts Is:Oyld WH Odzdzs? OB G| ©OMMABskte d Mkh j i
skCter ssets d LOSEH! ssets sdfO, §ojddzh jmss0 d

sdzt ujor j: sfizezs®dzOs ¥ § dzd J , s § dzsdetsd s dz'
slsCtcr sOW d LOCter IsOw mdmilsJ B3O, &zOctelkzL € d, tc
fsCOL Olsj dzd .

Keywords: heat supply, coolant, hydraulic mode, open and closed system, loads,

regulation, subscriber, economiadicators.
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