TexHiK0o-eKOHOMiIYHEe 0OTpYHTYBaHHS HEOOXiTHOCTI Ta AOLUIBHOCTI BOPOBAKEHHS
3axo.y: .
1.1.23 BHyTpillHbOKBapTAIbHA TEIVIOBA Mepexka BiJl :KHT/I0B0oro Oyauuky Nel98 o
xuTaoBux OyaunkiB NeNe196,200 no np.CobopHuii, M.3anopix:Ks - TeXHIYHe
nepeocHaIeHHs

3 MeTO 3HIKEHHS BTpAT TEIUIOBOI €Heprii yepe3 i30JI11iI0 TEMIOBUX MEPEX MPH
TPaHCIIOPTYBaHHI TEIUIOHOCIS O CMOXKHBaya, 3MEHIICHHS BUTOKIB XiMIYHO OYHIIEHOI
BOJIM, 3MEHIIEHHA BUTpAT NajJlWBa Ta BUKUIIB 3a0py/HIOIOUYMX PEYOBHH B aTMocdepy,
MOKpAIlEHHs AKOCTI TOCTYT 3 TEIUIONOCTa4aHHsl, 3HM)KEHHS PU3UKY BHHUKHECHHA
aBapifiHMX CHTyalliii MPOTOHYETHCS 3MIMCHUTU PEKOHCTPYKIIIO TEIIIOBUX MeEpex 3
3aMiHOI0 3HOUIEHWX CTaJbHUX TpyO Ha cTajeBi TpyOM 3 MiHOMOJIiypETaHOBOKO
000JIOHKOIO.

BripoBamkenHs 3axony «BHyTpillHbOKBapTalbHa TEIUIOBA Mepexa  Bill
KUTI0BOrO OyamHKy Nel98 no xwutinosux OyamukiB NeNel96,200 mo np.CobGopHuid,
M.3aropiioks - TEXHIYHE MEPEOCHANICHHs» i3 3aMiHOI0 TPYO Ha MOTEPEIHBOI30NbOBaHI
nepenGauae cobOK0 3aMiHy CTAIBHUX TPYOOIPOBOJIB 3 MiHEPaAIO-BaTHOO i30JIALIEI0 HA
TpyGONpPOBON 3 MIiHOMOJyPETaHOBOKO i301smiero TerioBoi Mepexki 089 mm £ = 108 m.

BapTicTh BIpOBa/LKEHHS 3aXOIy 3TiJHO 3BEICHOrO KOUITOPUCHOTO PO3PaXyHKY
cxiagae — 93,94 tuc.rpu. 6e3 [1/IB.

Jlana TermoBa Mepexa BBeleHa B ekcruryaranito y 1988 poui (inB.Ne430146)
(lomartok 1), B 3Biti 10-HKII ctpoka 2061. Teriomepexka Mpamioe BiJl KOTENbHI, sKa
3HAXOAUTHCSA MO MO Byld. Anmipana HaxiMoBa,4 3 TemmepaTypHuM rpadikoM poOOTH
120/70°C ([lopaTok 2).

Buxignai gaHi 11 po3paxyHKy:
30BHIlIHIN giaMeTp TPYOOIPOBOIY 10 3aMiHH - 8IMM.
30BHIIIHIN AiaMeTp TpyOOTPOBOIY MicCIIs 3aMiHH - 89MM.

ToBimHa CTiIHKK TPYOH 10 3aMiHu — 4,0MM.

ToBmMHA CTIHKK TPYOU Ticis 3aminu — 4,0MM.

JloBxkuHa TpyOONPOBOLY B OAHOTPYOHOMY BUMIpIi - 108M.

ToBmMHa iCHYIOUOT 130JIs11ii 3 MiHEPAJILHOT BaTH - 25MM.

3oBHimHii xiameTp Tpy6onposoy 3 IV izomsmiero - 160 MM (Jlogarok 6).

TeMrepaTypa 3BOPOTHOTO TPYGOIPOBOLY 3TiIHO TeMIepaTypHOro rpadika (momaeTncs)

- 46,2 °C.

TeMmreparypa TOaBaIbHOTO TPYGONPOBOMY 3TiJHO  TeMIepaTypHoro rpadika

(momaetnes) - 68,5 °C.

Temmnepatypa 3oBHimHboro mnositps (3rizao JICTY H b B.1.1-27-2010 bynisenbHa

krimarosoris) - 0,6 °C.

Kinpkicts omamoBanphmx a6 (3rimmo JCTY H B B.1.1-27-2010 bynisenbHa
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Kinekicte 1i6 pobotm na pik (3rizno JACTY H b B.1.1-27-2010 ByniBensHa
KiiMartooris) — 0.
KinpKicTh TOJWH MOAavi TEIUIOHOCIS B MDKONIATIOBaIbHUI nepion - 0.
Koedimient TemnomnporigHocti TermnoBoi i3omsamii i3 ITITY (PacueTtHbie TexHM4eckue
XapaKTEPUCTUKU TETUTOM30JIAIIMOHHBIX MaTtepuanoB u uznenuit, [Ipunoxenune 1, CHull
2.04.14-88) ([Jomartoxk 3) - 0,035.
Koe(illieHT TeIIonpoBiAHOCTI iCHYI04Oi TEIUIOBOi i30/sMLii i3 MiHEpaJbHOI BaTH
BoJioricTio (PacueTHBIe TEXHUUECKHUE XapaKTEPUCTUKU TEIUIOU30JIAIIMOHHBIX MAaTEpUaIOB
n m3nenmit, [punoxenune 1, CHull 2.04.14-88) (loxatok 4) - 0,049.
Koeoiuient TemnonpoigHocTi crami ("Tennopusnueckue CBOMCTBA MaTepHAIOB
(cpaBouHoe pykoBoactBo)", TUD®MIL, Mocksa, 1959 r., Tabux. 314, ¢. 257) — 50.
Po3paxyHOK TEIUIOBMX BTpaT MpoBoaumo 3rigHo dopmynu (Hopmu Ta BKasiBKM 10
HOPMYBAaHHIO BHUTpAaT MajkBa Ta TEIUIOBOI €HEpPrii Ha ONAICHHS JKUTIOBUX Ta
IpPOMaJICBKUX CIIOPYH, a TaKOX Ha rocropapchbki notpedu B Ykpaini, KTM 204 Ykpainu
244-94 Kuis 1995 p., c. 608):
O=blq

ne, Q — TeruToBi BTpaTtH Mepexi, BT
b — KoeoimieHT, SKuii BpaxoBye TeruioBi BTpatu depe3 onopu (CHull 2.04.014, tabn .4,
¢.7) nns cranpHUX TpyOonpoBoais, b= 1,15;
| — 1oBXUWHA OUISHKH, M;
q — TEIUIOBi BTPATH 3 OJJHOTO MeTpa 3a oAHy roauny, Br/m. ("Pacuer u npoektupoBeHHEe
terutoBhIx ceteit”, Kues: byaisensuuk, 1981, Buxoasun 3 dopmyin (202), c. 106):

q=k3,14(te - tc)

tB — TeMmIeparypa Boau B Tpydonposoi, °C;
tc — TeMrepaTypa 30BHIIIHBOTO MoBiTps, °C;
k -ninifianit xoedinient TterutonposinHocTi, BT/MC ("Pacuer W mpoekTHpOBEHHE
terwtoBeIxX cereit", Kuen: ByniBensuuk, 1981, Buxonsun 3 dopmyin (202), (203) ta (204),

c.106):

(=)
Do
QL

AT — KoedillieHT TeruIonpoBiIHOCTI MaTepiary Tpyou, Br/m*°C;

Ai — KoeillieHT TETUTONpPOBIAHOCTI TeI0Boi i3omauii, Br/M*°C;

dHT — 30BHIIIHIMN AiamMeTp TpyOuU 6e3 i30msuii, M;

dBT— BHYTpilIHi#i giameTp TpyO O3 i30m141ii, M;

dHi —30BHIiIIHII giaMeTp 13041l M;

dBi — BHYTpIIiiHil AiaMETp i30J1sLii, M,

OH — KoedillieHT TerUIoBiZKa4i Ha 30BHIIIHIM MOBEpPXHi TEIIOBOI i30JIALi,aH=29

BTAC; (EH NV 29 G ;3 PN e
1. JTiniitamit koedinient Terutonposianocti st IITY Ta icHyrouoi MiHepaibHOT BaTH:
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1

e e L) P P = Ule
2-50 1"\0,081) * 20,035 "\0,089) * 290,160
| 1
kmin. BaTa = T " (0,089) N 1 . (0’139) N 1 =0,21
2-50 "\0,081) * 270,049 " \0,089) * 290,139

2. TemoBi BTpaTH 3 OAHOTO METpa 3a OJHY TFOJWHY JUIA MOJABAJIBHOIO Ta 3BOPOTHOIO
Tpy6omnpoBoiB 3 i3omsuiero B IIITY ta icHyro4oi i305141ii 3 MiHEpaJIbHOI BaTH:
qrmy nox. = 0,12-3,14-(68,5-0,6) = 25,58 B1/m
qrmy ssop. = 0,12-3,14-(46,2-0,6) = 17,18 B1/m
Quinsaramon. — 0,21:3,14-(68,5-0,6) = 44,77 Bt/m
Qin.ara 380p. = 0,21:3,14-(46,2-0,6) = 30,07 Bt/m

3. TemnoBi BTpaTH 3 3arajbHOI MPOTSIKHOCTI TEIUIOBOI MEpeXki Ui MOJABaIbHOTO Ta
3BOPOTHOr0 Tpy6orpoBoiB 3 i3omsuiero ITITY Ta icHyroyoi i3onsamuii 3 MiHEpaIbHOT BATH:
Qnrymox, = 1,15-108-25,58 =3177,04 Bt
Qmiryasop, =1:15°108+17,18=2133,76 BT
Quinsaranon =1,15-108-44.,77 =5560,43 Bt
Quisz arazop. =1,15-108-30,07 =3734,69 Bt

4. PiyHi TerU10Bi BTpaTH 3 3arajibHOI MPOTSHKHOCTI TETUIOBOI MEPEXKi LIS 1101aBaIbHOTO
Ta 3BOPOTHOTO Tpy6ompoBoiB 3 izomsuieto ITITY Ta icHyrouoi i30/1411ii 3 MiHEpaTbHOL
BaTHU:
Qrmynonpix = 3177,04-0,86-166-24- 10 = 10,89 I'kan
Qumryssop.pix = 2133,76:0,86-166-24- 10°%=7,31 I'kan
Quissaramonpi— 5900,430,86-166: 24 10 = 19,05 I'kan
Qiitusmasoppis = 3734,69°0,86°166-24 10 = 12,80 I'kan

5. TInaHoBe pidHe 3MEHIIEHHS BTPAT TeIUIa MiciIs MPOBEIEHOI PEKOHCTPYKIIii:

AQ = (Q,w'u 8ama noo. piK+ Q.win. eama 360p. pix) - (Qﬂﬂ V noo. pix + Qﬂﬂ V 360p. pix)
AQ = (19,05+12,80)-(10,89+7.31) = 13,65 I'kan

6. EKOHOMisl TAJIMBHO-€HEPTEeTHYHUX PECYPCiB:

AQ-bS .Q"\_:' .]0-3
7000

gy
Eiaf_

ne Qup — HIDKYa TEIIOTa 3rOpaHHSA  TMajluBa, KKaI/M° (cepemnst 3a 2017 pik
Qup = 8206 kxan/v’) (Jlonatok 8).

by - cepeiHs MMTOMa BUTpaTa MNajiMBa HAa BIAMYCK 1 1 Kaji TemioBoi eHepril (Ha 2017
pix) (cepenns 3a 2017) (3rigno 1-HKPEKII teruto, bs=158,20 kr.y.n/I'kan) (lonarox 5)
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7. EXOHOMisl TAJIUBHO-EHEPTETUYHUX PECYPCIB:
Euar = Bogsnar Consy = 2,93:5,97698 = 15,15 mac.rpH.
ne Cr,, — BapTicTh rasy, rpa/1000 M° 6e3 TT/IB (3riguo 1-HKPEKII temo) (Joaatok 5)

8. TepMmiH oKymHOCTI:
T =K/E,., = 93,94/15,15 = 6,20 pokiB (74,4 mics1iB)

Ta6aunsg- OCHOBHI TEXHIKO-€KOHOMIYHI MOKa3HUKHN BIPOBAUKEHHS 3aX0.1y

TexHiYHI NOKA3HHKH BCTAHOB/IIOBAHOTO 00/1aIHAHHSA
Ha3Ba noka3nuka On.Bumipy Kurssicae
3HAaYeHHS
BHyTpilHbOKBapTalibHa TeroBa Mepexa Bit TK-24 10 xuTiioBOro
6ynuuky Nel3 1o 6yn.ByniBebHHUKIB, M.3aMOpikOKS - TEXHIYHE I, m 108
nepeoCcHalleHHS
ExoHoMiuHI NOKA3HHKH BIPOBA’KEHHS 3aX0/1
BapTicTb BpoBaJKEHHS MPOEKTY THUC. TPH. 93,94
THC.M3 2,53
PiuyHa ekoHOMist MPUPOJHOTO rasy T.y.I 2,97
THC.TPH. 15,15
3arajibHUI eKOHOMIUHHUH edekT THUC.TPH. 15,15
. . POKIB 6,20
TepMiH OKYIHOCTI m— 744
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AHaJIi3 TEXHIYHOTO PillICHHS

Jlis BU3HAYEHHS MPAaBWIBHOCTI MPUHHATTSA TEXHIYHOIO PIlIEHHS IS TPUKIATy
pO3paxyeMo Ta IOPIBHSAEMO OOCATH BTpaT TEIUIOBOI €Heprii AIs TEIuIoBOi Mepexi 3
iCHYIOUOI 130/111ii 3 MiHepaJIbHOT BaTH Ta HOBOI i30JI41Li{ 3 MiHEPAJILHOI BaTH.

BuxiaHi J1aHi 11 po3paxyHKy:
JliameTp Tpy6GompoBomy - 89MM.
ToBmuHa cTiHKH TpYOH — 4,0MM.
JloBxkuHa TpyOOIPOBOAY B OAHOTPYOHOMY BUMIpi - 108M.
ToBmMHa HOBOI 304w 3 MiHepanbHoi BaTu (['paHHYHI TOBIIMHHU TEILIOI3OJIIAHUX
KOHCTPYKIIi#t ;s o6naananus Tpy6onposois, JIBH B.2.5-39:2008 c¢.49, lonarok E) -
50mMm ([lomatok 7).
30BHiIIHIiT AiaMeTp TPyOOIPOBOLY 3 HOBOI i30/I1Ii€I0 3 MiH.BaTH - 189 MMm.
Temneparypnuii rpadik podotn TeroBoi Mepexi - 120/70
TemnepaTypa TOJAaBaTBHOTO TPYOONPOBODY  3TIAHO  TEMIEPATypHOTO rpadika
(momaetncs) - 68,5°C.
TeMmeparypa 3BOPOTHOTO TPYGOIPOBOIY 3TiHO TeMIepaTypHOro rpadika (momaeTnces)
- 46,2 °C.
Temnepatypa 3oBHimHbOro moitps (srizno JICTY H b B.1.1-27-2010 byxniBenbHa
KiimaroJtoris) - 0,6 °C.
Kinpkicte omamoBanprux 16 (3rimmo JCTY H B B.1.1-27-2010 ByxiBensna
Kiimarostoris) — 166 mi6.
KoedillieHT ~TemIonpoBiHOCTI  TEMIOBOi  i30/A1il icHYIO4Oi ~MiHEpalbHOI ~BaTH
(PacueTHBle TEXHHYECKHE ~ XapPAKTEPUCTUKH  TEIUIOM3OIAIMOHHBIX ~MaTE€pHAlOB U
w3emid, [punoxenue 1, CHull 2.04.14-88) (Jonatox 4) - 0,049.
KoedillieHT TETonpoBiAHOCTI TEMIOBOI i30111i1 HOBOI MiHEpalTbHOI BaTH (Pacuetnsie
TEXHUYECKHE XapaKTEpPUCTHKU  TEIUIOM3ONAIMOHHBIX — MaTepHaloB ¥ W3JCIHH,
[punoxenue 1, CHull 2.04.14-88) (Jomarok 4) — 0,045.
KoeoinienT TenmonpoiaHocTi craii (3riHO JOBiIKOBUX JaHHX) ("Temnoduzuueckue
CBOIICTBAa MaTepUajIoB (CIIPaBOYHOE PYKOBOJICTBO)", ITM®dMIL, Mocksa, 1959 r., Tabum.
314, c. 257) - 50.
Po3paxyHOK TEIUIOBMX BTpaT MpoBoauMo 3riaHo dopmymn (Hopmu Ta BKa3iBKH 110
HOPDMYBaHHIO BWTpaT MajiMBa Ta TEIUIOBOI €HEPrii Ha ONAIeHHS JKUTIOBAX Ta
IPOMaJICBKMX CIIOpY/I, @ TAaKOXK Ha FOCTIONApChKi MOTpedH B Vkpaini, KTM 204 Vkpainu
244-94 Kuis 1995 p., c. 608):

O=b'lq

ne, Q — TemioBi BTpatu Mepexi, BT
b — xoedilicHT, SKMit BpaxoBye Terutosi BTpaTH uepes onopu (CHull 2.04.014, Tabn.4,
¢.7) s cransHUX TpyGomposois, b= 1,15;
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q — TEIIOBi BTpaTH 3 OJHOTO METpa 3a OAHY roauny, Br/M. ("Pacuer n npoekrupoBeHne
terutoBhIX ceteit", Kues: By niBensauk, 1981, Buxonsuu 3 popmynu (202), c. 106):
q=k3,14(te - tc)

tB — TeMIepaTypa Boau B TpyOomposoi, °C;

tc — TemIepaTypa 30BHIIIHBOTO0 NOBITP, °C;

k -nminiHMi xoegiuient TemtonpoBigHocTi, BT/M°C ("Pacuer M mpoeKTHpOBEHHE
it", Kues: bynisensuuk, 1981, Buxomsun 3 dopmya (202), (203) ta (204),

TCINNIOBBIX CE€TCHU
k= y ==
]' .m Hln\}_lr 1 ‘ln ‘R.’)%’ 1
22, \d,, ) 24 \d,) a,-d,

c.106):
em /

AT — Koe(illieHT TEIUIONpPOBiAHOCTI MaTepiary Tpyou, Br/mM*°C;

Al — KoedilLlieHT TEIIONpoBiAHOCTI TeIIoBoi i3omamii, Br/m*°C;

dHT — 30BHIIIHIN HiameTp TpyOu Ge3 i30iAMil, M;

dBT— BHYTpimHi# giameTtp TpyO 6e3 izomsuii, M;

dHi — 30BHIIIHIN giaMeTp 13011, M;

dBi — BHYTpilIHi# JiaMeTp 13071, M;

OH — KoedillieHT TeIUIoBiIaui Ha 30BHILIHIM TOBEpXHi TerwoBoi izonsuil,oan=11
B1/M*°C, (CHuII 2.04.14, nox.9, c.24)

1. Jliniiiauit KoedillieHT TEIUIONPOBIIHOCTI 17T HOBOT i30JIA1IT 3 MiHEpaIbHOI BaTH:

) 1
kMiH. BaTa HOBa = T 1 (0,089) . 1 0 (0,189) + 1 =0,11
2.50 \0,081) " 2-0,045 "™\0,089) " 11-0,189
. . 1
kmiH.BaTa icH. = 1 e (0,089) . 1 .1 (0'139) . 1 = 0,19
2-50 0,081 2-0,049 H 0,089 11-0,139

2. TerIoBi BTpaTH 3 OJHOTO MeTpa 3a OAHY TOJMHY Ul IOJaBAILHOTO Ta 3BOPOTHOTO
TpyGOMpPOBOIIB 3 iCHYIOUOKO i30JIAII€I0 3 MiH.BaTH Ta HOBOI i30JIA1LIiT 3 MiHEpabHOT BaTH:
Guireara nosa mox. = 0,11+3,14-(68,5-0,6) = 23,45 BT/M
q win.ata nosa ssop. = 0511°3,14+(46,2-0,6) = 15,75 B1/™m
Quirsara o, = 0,19-3,14+(68,5-0,6) = 40,51 B1/m
Quitsara 3s0p. = 0,19°3,14+(46,2-0,6) = 27,20 B1/m

3. TernoBi BTpaTH 3 3arajbHOI MPOTSHKHOCTI TEIUIOBOI MEPEXi I MOAaBaIbHOTO Ta
3BOPOTHOTO TPYGONPOBOIB 3 ICHYIOWOIO i30JIAIi€F0 3 MiH.BaTH Ta HOBOI i3omsmii 3
MiHepaJIbHOI BaTH:

Q viist para oma ox. = 1.15-108:23.45 =2912.49 Br

Q s sosamop, = 1;13°108:15,75 = 1956,15 Bt

Q:icassaaa = 1. 15:108:40,51 = 5031.34 Bt .
******** ———Uommo=1,15-108-27,20 337824 BT~~~ """ "7
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4. PiuHi TeIUIOBI BTpAaTH 3 3arajbHOI MPOTHKHOCTI TEIUIOBOI Mepexi I MOAaBaIbHOIO
Ta 3BOPOTHOTO TPYOOTIPOBOJIIB 3 iCHYIOUOKO i30MS1i€I0 3 MiH.BaTH Ta HOBOI i30JIALii 3
MiHEpaJIbHOI BaTH:
Qi s vosamomepic — 29 12:49+0,86+166-24 - 10 = 9,98 I'kan
Q it sara rosa ssoppix = 1956,15-0,86-166-24-10° = 6,70 T'kan
Quin para mox pix = 5031,34-0,86-166-24-10° 6 =17,24 T'kan
Q\sin sara 3sop.pix = 3378,24-0,86-166-24- 10 =11,57 I'kan

5. TInaHoBe piuHe 3MEHIIEHHS BTPAT TeIUIa IicyIs MPOBEJEHOT PEKOHCTPYKIIIi:

AQ = (QMiH. Bara MoJ. pik+ QMiH. BaTa 3BOp. pik) - (Q MiH.BaTa HOBA MOJI. PiK + Q MiH.BaTa HOBa 3BOp. pix)

AQ = (17,24+11,57)-(9,98+6,70) = 12,13 I'kan
6. EKOHOMisl MaJIMBHO-€HEPTETUYHUX PECYPCiB:

_ AQ-b,-Q,,-10°
B:zav'
7000

ge Qup = HWKYa TEIUIOTa 3TOPaHHS TajMBa, Kka/M® (cepexnst 3a 2017 pik
Qup = 8206 KKaJ'I/M3, 3TiIHO JAOIiAKH, IO JOTAETHCSA)

b, - cepelHs NMTOMa BWTpaTa MaiWBa Ha Bimmyck 1 I'kan Terutosoi eneprii (Ha 2017
pix) (cepenns 3a 2017) (3rigno 1-HKPEKII tenno, nomaetbes bs=158,20 kr.y.n/I"'kain)

12,13-158,20:8206-1073
B™ = p— = 2,25 Tuc.M3= 2,64 T.y.I

7. EKOHOMisl TaJIMBHO-€HEPTETHYHUX PECYPCIB:
Enan = Brasnanr’ Crasy = 2,25:5,97698 = 13,45 THC.TpH.
ne Cr4 — BapTicTh razy, rp/1000 M’ 6e3 [TJIB (3rigno 1-HKPEKII Teruio, 101a€eThes)

8. TepMiH OKYTHOCTI:
T=K/E,,, =93,94/13,45= 6,98 pokiB (83,76 mics1iB)

AHajli3 TEXHIYHOrO PpilleHHs T[OKasye, 10 EKOHOMIUHO BHTiIHiMM Oyne
BUKOPVCTAHHS  TOTIEPEIHBOI30IbOBAHIX ~ TPYOONPOBOMB i3 IHOMOIIYpPETaHOBOIO
i30MsIi€r0, aHiK CTaJleBUX TPYOOIPOBOIIB 3 MiHEpaIbHOIO BaTOK. EKOHOMIYHMHA epeKT
CKIaze:

- 3 MOTEPEIHBOI30JI0BAHUX TPYOONPOBOAiB: 15,15 THC.TPH.
- 3i cTajeBUX TPyOONPOBO/IB 3 MiHepaIbHOi BaTh: 13,45 THC.TPH.

Hespaxarouu Ha Te, 1O BipTiCTh MOINEPEIHBOI30IbOBAHNX TPYOOIPOBOIIB BHUIIE
HiK y CTaleBUX TpyOOINpPOBOIB 3 i30JIAIIE€I0 3 MiHEPAIbHOI BaTH, IX XapaKTEPUCTHKH
HabaraTo Kpalle Ta MOBHICTIO OKYILTIOIOTBCS B CEPEAHBOMY 3a 4-5 POKiB B 3aJiCKHOCTI
BiJl liaMeTpa TEeTIOBOI MEpexXi.

— 'Hxn\mofﬂy

CBOFOI[HIHIH]PI JOC€Hb € HaI/I61JII>III e(l)eKTHBHI/IM TCHJ’IOISOJ’IHTOpOM TCIUIOBUX MCEPCK.
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Takox BiH 3axuinae TpyOy BiJ 30BHINIHBOI KOPO3ii Ta XIMIYHO arpeCUBHUX CEPENOBMUIIL,
IO iCTOTHO MOJOBXYE TEPMiH CIIykOHU TerIoBoi Mepexi. Tak, MaKCUMaIbHUN TEPMiH
eKCIUTyaTanii TpyOolnpoBOMiB 3i crajeBHX TpyO0 B MiHepajloBaTHil 130JALil CKianae
OaM3BKO 25 POKIB, a MONepeIHb0i30Ib0BaHIX-0113b6K0 50 pOKiB.

Jly’ke BarOMUM apryMEHTOM Ha KOPUCTH MOTEPEIHbOI30IbOBAHUX TPYOOIPOBOIIB
€ Te, 10 3a Yac eKCIUTyaTallii TeIioBa MiHepaIoBaTHa i30JIA11is CTaeBUX TPyOOIpPOBOIIB
3a paxyHOK TOUIKODKEHb, a TAKOXK MiJ BIUTABOM TPUPOJHMX YMOB 3 4aCOM BTpavae CBOI
TEIUI0i30MI0I0Yi  BIACTUBOCTI 1 TEIUIOBTPATH 3 YacoM OyayTh 3pOCTaTH, TOMi SK
TEXHOJIOTiSi BUTOTOBJEHHS IONEPEIHBOI30Jb0BAHUX TPYOONPOBOIIB YHEMOKIUBIIIOE
HEraTUBHMIA BIUIMB NPUPOJHUX YMOB €KCILUTyaTallil Ha TEIUIOBY i30JIALIIIO.

[TorepeqHbOi30JIbOBAHI TpyOonpoBOAU BUPI3HAIOTHCS HaJiHICTIO,
JIOBFOBIYHICTIO Ta HU3bKUM MMOKa3HUKOM TEIUIOBUX BTpAT.

BUXOIsUM 3 BUIIEHABEIEHOTO MOXHA 3pOOMTH BHCHOBOK, IO NMPaBHIBHICTH NPUAHATTS
TEXHIYHOTO pillIeHHS I ATBEPKEHA.
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BHyTpUKBapiaibHble TelioBbie ceTH kB.9, 82-83, 1 (80), 3,4, 5,6, 7, 8, 11, 158, 10, 17, 18, 19,

22,24, 28.29. 32, 30, 31, 32, 38-39, 40, 63, 68, 66-69, 70-70a, 71, 72, 74, 75, 77, 81, 84, 91, 98,
92-93, 97, 21

HanmeHoBanue NPOSKTHOH OpraHu3alyy W HOMEp 1poeKTa . A
O01as InMHa TeINJIOBOH ceTH iz.(?___i 03 m  Tennonocurens BOAA

; : . .
Pacuernsie napaMeTpbl: Hagaenue o1 0.07 30 1.6 Mlla (kre/em™)

Temneparypa 120-70°

"o u3rorosienus 1950, 1951, 19354, 1957, 1959, 1960, 1962, 1963, 1964, 1965, 1966, 1967,
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2003,2006
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1967. 1968. 1970, 1971, 1979. 1980. 1981, 1986, 1987, 1988, 1989, 1990, 1991. 1994, 1996, 1998,

2002. 2003, 2006
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GornacOBaHHo YTBepxaaro

3aM€CTHT€HB npezxceaarensx ["naBHBIH HEDKEHEp.

~PaloTioM. aIIMHHPICTpaHHH KouuWI oponcxue TEILIOBBIC CETH
& 3an090>xcx 0 TOPOICKOrQ, coBeTa j C :B.Acraneskos
: ’no BoéHece%cho paifony e T R 2017r

\ ) %’ B.B.JIricak 1 wrewd o v)|

* oS 2017r. \

& Tpa(I)Hx LEHTPAJM30BaHHOT'O PEryIHPOBAHUS pa6b'rb; Tennqmsfx ce"reﬁ
OT KOTeJIbHOM 110 yi1. Haxumosa,4 Ha oTonuTenbHeli nepuos 2017-2018rr.

Temmeparypa . Temneparypa Temneparypa | TemnepaTypa Bozsl B
5 eMreparypa BOJBI B BOJBI B NOJAIOILEM
Hapy>XHOTro NOJAIOIIEM obpaTHOM TpyGonpoBoze
TIOMEILEHHUH,
- BO31yXa tH.B. | TpyOonpoBoze, | TpyGompoBoze, JIOMOBOM CHCTEMEI
701 702 oTorieHus, 103
18 10 65,0 52,0 58,5
18 9 65,0 50,9 57,9
18 -8 65,0 49,8 57,4
18 7 65,0 48,9 56,9
18 6 65,0 47,9 56,5
18 5 65,0 47,1 56,0
18 4 65,0 46,3 55,6
18 3 65,0 45,5 55,3
18 2 65,0 44,8 ; 54,9
18 1 66,5 45,2 55,8
18 0 68,9 46,4 57,7
18 -1 71,4 47,6 59,5
18 -2 73,8 48,8 61,3 .
18 -3 76,2 50,0 63,1
18 -4 78,6 al,l 64,9
18 -5 81 52,2 66,6
18 -6 83,4 53,4 68,4
18 -7 85,7 54,5 70,1
18 -8 88,1 55,6 ) 71,8
18 -9 90,4 56,7 ' 73,5
18 -10 92,7. 57,7 5.2
18 -11 95,1 58,8 76,9
18 -12 97,4 59,9 78,6
18 -13 99,7 60,9 80,3
18 -14 100 60,9 80,5
18 -15 100 60,8 80,4
18 -16 100 60,6 80,3
18 -17 100 60,4 80,2
18 -18 100 60,3 80,1
N 18 -19 100 60,1 80,1
' 18 -20 100 60,0 80,0
18 -21 100 ~ 59,8 799
18 -22 100 59,7 . 79,8
I'nasueiit nrxenep @K «'TC» _
Bo3znecenoBckoro pattona =~ \/@ A A.Il. CadoHoB
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& lpoaonxenune npun. 1
’ ®
| TennonposoAHOCTb
Cpennast  -| . TENNOM3ONAUMOHHOrO MaTepuana
wagenue, NNQTHOCTE | B KOHCTPYKUAK ;\p BT/(MOC) i ;“'TeMnepaTypa rpynna
uTY B KOHCTPYK- [ - ONR NOBEPXHOCTEM . .NPUMEeHeHnn, ropioyecTn
M ¢ Temnepatypo#, °C e 90
P, KI/M o
0 ¥ Buiwe 19 1 Huxe
bl 1 uﬁnuup,—
OBaTHbiE Ha| .
OM CBa3ylo-|
23208—83,| |
75—125 9+0,00021s, | 0,047—0,053 Onmnyc 180
126—175 {:0,051+0,0002r, | 0,054—0,059 |- no 400 Heropiorie
, 176—225 053+0 00019: 0,062—0,057 - i
Nauteiihe nonucmponb- P, - - :
20 - 0,048-0,04 |Or
.25 = 0,044—0,035 - Topirme
30, 40 — . | 0042-0,032
40 © = | 0,041-0,032 | Or muryc 180 .
60 = 0,0480,039 | - g0 60 Topewi
65 C= 0,048—0,039
. »
4
85 0,04-0,03 - OTMMHyc 180 -
115 | 0.043-0,082 | o 60 * Fapromi
: :150 ,’ 0,047—0,036 |-
TleHo ‘_rmufrp'qus‘m 65, 95 0,043-0,032 OTMMHyc 180 o
; . TY 6:05-| - . i poeo | Toproumi
150 0,05-0,04 {OTmMuHyc 180 . . .
% o i po60 Topiounit
_e_wopea!cma-
A PD, xect-
170, 200 0,055-0,052 | 0T00 120 | Fopiduwi
170, 200 0,055—0,052 | 01‘ MUHYC 60 Tpyaxo-
5 i Ao 150 ropiosuii
5 "I‘IeHon uyperau nny-| 40-60 - :Q'r MuHyc 180 Fopiounii
| 33173 (3a.nuaoquuu) 60—80 — 0,037—0,032 | = no 120
' acT 4050 - 0,043—0,038 | OT:muHyc 60 |  Topioumii
' " no 100
R l'lonom"; nrnonpoﬁnsnoe 140 0,047+0,00023¢_{ 0,053—0,047 | Ot MuKyc 200 | Heropiovee
| cTeknsHHOE ‘Tennousons- - no.550
| uvonHog: mapku UNC-T-
-1000 TV6 11- 570—-83 : . ‘ AR .
POV F‘Txm Mirrsm-zuv:zw.. e | 76,085~0,062 ] O Mwyc B0 |- Heropicsuan.
- | HbIX KOMANGKCHBLIX HUTEN, | no 450
lrocr 17139—79 '

- oo e oo
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NPUNOXEHUE 1
‘ z CnpaBoyHoe
PACHETHBIE TEXHUMECKHUE XAPAKTEPUCTHUKHU
TEMNAOU3ONALMOHHBIX MATEPMAJIOB U U3AENUHA
TennonposoaHoOCTL
cmgg TBMOMOIIHILHOHHOI’O Marepuana
Marepuan, usgenve, 'B":g::gc“ B KOHCTPYKUAH 4, BT/(M°C) Temneparypa Fpynna
roCT ww TY Py /IR NOBEPXHOCTEN NPUMEHEHHS, FopexiesTt
i 8 ¢ Temneparypoii, °C °Cc
p, Kr/M
20 u Bbile 19 1 HUXe
Msnenun M3 neHonnacra
®PMN-1 n peaonexa; FOCT
22546—77, rpynnbi:
75 65—85 |0,041+0,00023s, | 0,051—0,045 | Ot Muxyc 180 TpyaHo-
. Y _ Ao 130 ropioune
100 1. 86—110 |0,043+0,00019s, | 0,057—0,051 | OT MuHyc 180
. po 150
Uspenua nepnutouemMeHT-
Hwe, [OCT 18109—80,
MapKu: .
250 250 0,07+0,00019¢,, - '
300 300 0,076+0,00019¢, - Ot 20 no 600 | Heropioune
350 350 0,081+0,00019:, -
Wapenms Tennou3onaumMon- -
HbIE U3BECTKOBO-KpeMHe3é-
‘muctoie, TOCT 24748—81,
MapKum: ‘
200 200 0,069+0,00015¢ -
225 225  [0,078+0,00015, = Or20 70600 | Heropiorase
Mapenvs munepanosathbie (B 3aBuCH-
C ro>pUpOBaAHHOI CTPYKTY- |MOCTH OT AM- |-
PO Ans NPOMLILLINEHHOM [aMeTpa 130-
Tennosoi wusonauun, TY nupyemoi
36.16.22-8—86, mapku:  |nOBEPXHOCTH _
75 {0t 66 no 98| 0,041+0,00034, 0.054—0.05 | OT MuHyc 60 | Heropioune
100 Or 84 po 130| 0,042+0,0003¢, | ™ ' no 400 :
Wapenva Tennon3onaumon-
Hble BynkaHutoBbie, MOCT
10179—74, mapku:
300 300 0,074+0,00015¢, - Ot 20 no 600 | Heropiouue
350 350 0,079+0,00015¢, —
400 400 0,084+0,000151, -
Maru 3sykonornowaowue] o 80 0,04+0,00031, —_ Ot munyc 180| Heropioume
6asansToBble Mapku BE3M, no 450 8 obo-
PCT.YCCP 1977—87 NOMKE U3 TKAHU
CTEKMAHHOM; 10
700—B obonou- |
K€ U3 KpemHe-
. 3EMHOV TKaHU
Matbl MuHepanoBaTHuie Ot munyc 180| Heropioune
npowwusHie, FOCT 21880— 10 450 pna ma- | :
86, mapxu: . TOB HA TKaHW,
100 102—132 1 . |cetke, xoncre
125 133—162 | 0,059-0,054 W3 CTEeKNOoBO-
nokxa; no 700
— Ha MeTa/lum-
4eCckOih ceTke
j--o‘-'-.. e, . 8 e D DS B ed e e —— e —_— ~ ;
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8 BUTpaTH YMOBHOIC NATMBA, Y TOMY YHCI: ;3 3 &H (

81 1% noTpe6 Hacener s T 270°966.21

82  [ans notpe GrowxeTHix ycTanos T 39'690.42

83 Ans notpeb peminitii ov_.uz._...-&-(., T 29.27

84  |ans norpef iMwmMX coxuBadin T 17°454.52

8.4.1 |13 Hix 1% NOTPEH 14UIMX BUAIB AIAABHOCTI NilcH3IATa T 0.00

85 ans noTpe6 T 0.00

9 Kanopiiiit CKBIBaNCHT NEPEBCACHHA HATYPAILHOTO NATHBA B YNOBHC

10 Burpamu =E=.-r B HATYPANLHOMY BUMIpI, Y :.!«..Jsc_r - 1, THC. Ky6. N; THE. XBTrOR :279" 2

101 |anx notpe6 :-oﬁn__nz:n T; ™HC. Ky6. N; THE. KBTrog 230°644.49

102 |ans notpe6 GromkeTrx ycraHos T, THC. Ky6. M; THC. KBTTOR 33°788.47

103 | ans norpe6 vﬂ_._wmz:x oprasizauii T, THe. xy6. N; THe. KBTTOR NAON

104 |ans notpe6 :E:m. CroXsBauin T, THC. Ky6. N; THE. kBTrOR 14'859.72

1041 i3 werx ans notp NOMX BUAIB AiSLHOCT] JUCH3IATA T, THC. Ky6. M; THE. KBTTOR 0.00

105 |anar posido m_oanm T, THC. Ky6. M; THC. KBTTOR 0.00

11 Bapricrs namang 3 v P ™ i ¥ ToMy umMcii: ‘e rpu M w‘. 9.

111 |ans notpe6 Hacey :ﬂ.w__ THC. IPH 1'308'765.16

112 |an notpet Groafferinx ycranos THC. IPH 234'156.62

113 | anx notpe6 pemriiinimx opramizauii THC. 1—!— £ 79.83

114 | ans notpe6 imnuk croxusadis M THC. IPH 126'473.88

1141 |13 woox ans noTped intx Buais AiAmsHoCTi MucHiaTa THC. IPH

115 |ansr #x noTpc6 THC. IPH
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OEPXABHI BYAIBEJIbHI HOPMU YKPAIHU

IHXeHepHe obnagHaHHA 6yAuHKIB i cnopyA.

30BHiILLHi MepeXxi Ta cnopyau

~ TEMNOBI MEPEXI
NEH B.2.5-39:2008

&

Kuie
MiHperionbyg Ykpainum
' 2009 .
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FPAHWUYHI TOBWUHW TENOIZONAUIMHUX KOHCTPYKLIV ANA OBNAOHAHHSA TPYEONPOBOLAIB

BB B a e s 4 e T S

EEE R hatbaatoat UL K TSI B e T T U

OBbH B.2.5-33:2008 C 44
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(Aosigkosui)

30BHIiWHIA niaverp
cranesux Tpy6, Mm

Cnocib npoknanavHs Tpybonposogis

HaO3eMHUHK

l

y TyHeni

y HenpoxigHoMmy Kasani

[paHvyHi TOBWMKHY Tennoi3oNALiHOro wapy, MM, 3a TemnepaTypu, °C

20 i Binblue 20 i Ginble 0o 150 Bknwo4HO 151 i 6inbwe

18 80 80 50 60
25 120 100 60 80
32 140 100 80 100
45 140 100 80 100
57 150 120 90 120
76 160 140 90 140
89 170 160 100 140
108 180 160 100 160
133 200 160 100 160
159 220 160 120 180
219 . 230 180 120 -~ 200
273 230 180 120 200
325 240 200 120 200
377 240 200 120 200
426 250 220 140 220
476 250 220 140 220
530 260 220 140 220
630 280 240 140 220
720 280 240 140 220
- 820 300 240 140 220
920 300 260 140 220
1020 i Ginbwe 320 260 140 220

npouecy.

Mpumirka. ¥ Bunaakax, konu po3paxyHkosa TOBUMHA I30NALT BINbLUE rPAHUIHOI, CHA NPUMATY Binbl eeKTUBHUA Tennoi3o-
NAUIAHUA MaTepian Ta 0BMEXUTUCA rPaHU4HOIO TOBLUMHOIO TENNOBOT i30NALI, AKLIO Le AoNYCTUMO 3a yMOBaMM TEXHOMOr4YHOro




3ATBEPDKYIO
ConoBHUiA iHXeHep

C.B.AcTaneHkoB
2017p.

[loBiaka npo cepefHLO3BAKEHY TENNOTY 3rOPAHHS HIKYY
3riaHo nacnopTa (hi3uKo-XiMiYHUX NapaMeTpis NPUPOAHOTrO rasy

. " 2017pik
- . 3HaUYeHHA
CymapHa Tennota TennoTu
Micsiub BUTpaTa rasy, 3ropsiHHA _3ropsiHHA
'TMC.M.Kyﬁ HUXYa, npupoaHoro
kkan/m.ky6 | rasy, kkan/m.xy6
Ci4eHb 65'931.964 8179 - :
NIOTUNA 55'214.011 8179
6epeseHb 38'149.101 8228
KBiTEHb 6'303.027 8226
TpaBeHb 4027.735 8283
yepeeHb 2°'418.690 8265
NUnNeHb 2'961.755 8263 87206
cepneHb 2'417.619 8231
BepeceHb 3'205.119 8247
XOBTEHb 12°452.530 8200]
nucronan 41°825.533 8230
-IrpyaeHb 44°410.511 8217
322017 pik | 279°317.595 . :
i [:
K=QHp K= 8206 K=1.172
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BHYTpimHbOKBAPTAIbHA TEII0BA Mepeka Bi *KHT.10B0ro OyAHHKY Ne198 70 :KHT.10BHX
oyamaHKiB NeNe196,200 no np.CodopHEii, M.3an0piAKS - TeXHIYHE NepeoCHAINeHAN

v -t
g 3
4 &
foe] =
£ =
é. =
=
=
U = np.CobopHmHii,198
E.
3
1 1
\ HF T1,T2 2089 28m i
e o b ot
_3_\\; ES T1,T2 208%wm 26M/ —x ﬂ/f_3_
il BNl .
np.Codopanii,200 op.Codoopuni,196

1- BigBoam @ 89MM - 8 mT.
2- pyxomi omopu @89mm (Mik omopamu 3.8m) - 108:3,8=28 mT.

3- Hepyxomiomopu @89mm - 8 mT.
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: KOHLEPH «MICBKI TEIIJIOBI MEPE2KI”

HAKA3




JlaGopaTopusi CBAPKH M TEXHHYECKOr0 1MarHOCTHPOBAHUS
KOHIIEPH «I'opoacKHe TeNJIoBble CETH» I. 3anopoxbe crp. 1 u3 2

YTBEPKIAIO:
DnaBHbIH HIDKeHep
" Kopmepua A" TC»

ACTaneHKOB

P C.B.|
A ” )i 2018r.
BAKJIIOYEHHME Ne 15 " 3
o pe3y./ibTaTaM TEXHHYEeCKOro obcie 0BaHus 000pyA0BaHHSA
ot 14 pespans 2018 r. r. 3arnopoxee

3akazunx: OK «I'TC» BosHeceHOBCKOro paioHa r. 3amopoxss.
OcHoBanue: 3asBka Ne214/08 ot 05.02.2017 r.

DKCIepTHO-TEXHUYECKas KOMHCCHA, YTBEPXKICHHAs IPHKA30M IO NPEANPHATHIO Ne456 ot 08.07.2016 .
B cocraBe: rnaBaoro mmkenepa ®K «'TC» BosnecenoBckoro paiona A.Il. CadoHOBa, pyKOBOIHTENS
pabot — HauansEuka CTIIT A.M. Kyma, ucnonuureneit — HauansHuka naGoparopuu JI.B, [Maceuniok,
umxeHepa | kareropun, Texuuueckoro skcnepra H.A. Kamnnna, nikenepa | KaTeropuy B.b. ®uib.

npoBeia o6creIoBaHKe Y9acTKa BHYTPHKBADTATLHBIX TEIUIOBBIX CeTed 72 KBaprana OT /1 Nel198 k x/n
NeNe196. 200 1o ip. CoGopreii HHB.Ne430146 ¢ 11e/BI0 ONpeeeHUst TEXHHYECKOro COCTOSHUS MeTaLIa TpYO.

PykoBoasimue 10KyMeHTBI: .

1) [IpaBH/Ia TEXHHYECKOH SKCIUTyaTallMH TEIJIOBBIX YCTAHOBOK M cereld, 2007 T.

2) O6mas nmporpamMMa MpOBEAEHHS SKCIEPTHOro obcrnenoBaHus (TeXHHIECKOro JMarHOCTHPOBAHHS)
Tpy6onposonos Temwiossx cereit KOHLIEPHA «['TC».

3) ICTY-H B B.2.5-66:2012. HacranoBa 3 Gy AiBHHIITBA, MOHTaXY Ta KOHTPOJTIO SKOCTi TEIUIOBHX MEPEX.

4) MHCTpYKIMS 10 3KCIIEPTHOMY 00CIIEIOBAHHIO (TEXHHYECKOMY JIMarHOCTHPOBAHHIO) TPYOONpOBOJIOB
Tapa i ropsyeil BoJB! MPOMBILUIEHHBIX MpenpHATHH. Xapbkos 2006 r.

5) TOCT 8732-91. Tpy6si cranbubie GecmoBHBIE ropsuenedopmuposattblie. COpTaMEHT.

BusyanapHblii H M3MEPHTEJIbHbIH HepaspymAalmHi KOHTPOIb NPOBEICH C NPUMEHCHHEM LITaH-
renmupkyns 11111-1-150-0,05, 3aB.NeF0139407, cB.Nel2-3349-17 no 21.11.2018 r.; maGnona VIIC-3
3aB.NeO1, cB.Ne12-1270-17 0.29.05.2018 T.; KPOHLMPKYJIS; PyJIETKH; YIbTPa3ByKOBOTO TOJIIMHOMEpa By-
nar-5YTI 3as.Ne84, npeobpasosarens I1112-10-6/2-A-01 3aB.Nel254, cB.Nel2-1269-17 no 29.05.2018 r.;
" TBepnoMepa TJI-42M 3aB.Ne332, cB.Nel11-0932-17 no 28.09.2018 r.; MepsI TBEpIIOCTH MTB-1 3aB.Ne5699,
Ne9090, cB.Ne11-1196-16 mo 12.12.2018 .

" 1. O6mas XapaKTepHCTHKA 00beKTa KOHTPOJISL. ¢
BHyTpHKBapTaNbHEIE TeIIoBbIe ceTH oT X/ Nel98 K x/n NeNel96, 200 1o np. CoGOpHEIH COCTOAT H3
tpy6onposona otorwienns (T1 — nogatonmit, T2 — o6parHEIi) H ropsyero BopocHabxenus (T3), npeaHa-
3HaYeHHBIE VIS TEIUIOCHA0XXEHNA U ropsyero BOJOCHa0XKEHHs NOTpeOUTEIeH, MPOJIOKEHBI B OTYIIPOXOA-
HOM KaHaIe ¥ KcIuTyaTupytotes ¢ 1988 r. TpyGonposoas! otpaGotanu 30 net (rpaHAYHBIH CPOK cTy X051
30 ser, 1.5.1.7, 6 [4]). CornacHo uHBeHTapHOM KapTouky, B 2015 r. GbUT POJIOXKEH IUPKYJISITMOHHBIA *
tpy6onposog I'BC (T4). ’
" PaGoume TapaMeTphl BHYTPHKBapTAIBHBIX TEMIOBBIX cereil: T1 — P=5,2 xre/em?, t<120°C; T2 —
P=12 xre/em?, t<70°C; T3 — P<5,0 krc/cM?, t<55°C. B mepHOA 3KCIUTyaTalliy IPOBOJMIIACH PEMOHTHEIE
paboTHI ¢ 3aMeHOM y4acTok Tpy6.
Jlnst o6CneoBanHms IpeOCTaBIenbl y4acTku TpyGonposonos T1,- T2, T3 B TK 72-9 u npuneraroomeM
y4acTKe MOJNYNPOXOHOro KaHata. Ha MOMEHT KOHTpOJIs TpyOONmpOBOEI HAXOAUIIMCE C FOPSYHM TEIIo-
HOCHUTEJIEM. - '

2. BHemHHM 0CMOTPOM H H3MEPHTEJIbLHBLIM KOHTPOJIEM YCTaHOBJIEHO:
2.1. Tpy6onposox 'BC T3 NOKpHIT TEILIOBOM H30JISUKEH W3 CTEKIOBATBI U CTCKJIOTKaHH. Ha tpy6onpo-
Bozax otorutenus (T1, T2) HUMeIOTCs OCTaTKM TEIUIOM30JSIIHH W3 CTEKIIOBAThI H CTEKIOTKaHH, 6oJIbIds 9acTh



JlaGopaTopHsi cCBAPKH H TEXHHYECKOI0 AHArHOCTHPOBAHHS

KOHIIEPH «I'opoackne TennoBbie ceTH» T. 3an0poxbe CTp.2 u32

TEIUVIOM30/ISIMH paspymeHa. B kaHane TpyGonpoBOABI PacIoOXKEHB Ha HeOKpalleHHBIX [I-06pasHbIX
CTJILHBIX OIOPaX, NOKPBITHIX KOPPO3HOHHBIMH Pa3beJaHUsIMH.

2.2. Ha KOHTPOJIBHBIX y4acTKaxX yCTaHOBJICHO, 4TO TEIUIOTPAcCa BHIMOJHEHA U3 CTAIBHBIX OECIIOBHBIX
TpyO HOMMHAIEHBIM HapyXHbIM guaMeTtpoM 127 mm (T1, T2) u 76 mm (T3). Mexay coboit TpyOs! CMOH-
THPOBaHBI py4YHOM AYroBoi cBapkoi. Teuyu, TpeIKHBI ¥ T.11. B CBAapHBIX LIBaX HE BBIABJICHEI.

2.3. [loepxHOCTh TPYO HE OKpallleHa, MOKPHITA CIOUCTHIMU KOPPO3HOHHBIMH KOPXXAaMH TOJNIIMHOH
1,5-3,5 MM, ocrieHHO# Koppo3ueit riry6ouHoit go 1,5 MM (T1, T2) u mo 0,5 mm (T3). Ha tpyGonposozne T3
YCTaHOBJIEH XOMYT, ITOJ{ XOMYTOM CBHIIL.

2.4. Pe3ynbTaThl H3MEPEHHS OCTATOYHOM TOJIIMHBI H TBEPAOCTH TPYO NpHUBEAEHHI B TA0IHUIE:

Homuuanb- | ®akTHYECKHE Cpeanie-
Ne yya- " apu¢pmernye-Kopposu- 5
Ne| O6wekT | crka : b; s, ooll IO omi i CKOe 3Have- | OHHLIN i I
n/rﬂ KOHTPOJIS | KOHTPOA bIF IMAMETR  TOMMUHHBL ME- | o rpepno- [u3HoC, %, PTHAT puM.
¥ TOJIMHA, | TaAAa, MHH.- 1D varc, || oueHka
Lo MM MaKC., MM CTH, UL
Kre/mMm
1 1,98-3,02 127 60,4 HEyH.
1 T1 2 127x5,0 3,87-4,70 81 22,6 HEYM. | yoppo3HOHHBIE KOPXKH
3 3,63-5,12 84 27,4 HEYH. | TommuHoH 1,5-3,0 M,
1 1,97-4,36 103 60,6 HeyHd. | OCMeHHas KOppo3Hs
5 T2 2 | 127x5,0 | 2,07-3,65 - 58,6 | meym. | "woumnoitl5u
3 2,01-4,07 65 59,8 HEY..
1 _ 2,28-2,37 97 34,9 HEYJl. | KOPPO3HOHHbIE KOPXKH
3. T3 2 76x3.5 2,34-3,35 104 33,1 | meyn | TOMUHHOH 3,5 MM,
’ OCTIEHHas KOppPO3HA
3 1,96-3,28 112 43,4 Heyn. ray6uuol 0,5 MM
IIpumeuanne: :

1. HomunaneHas TommuHa TpyO onpelencHa IyTeM OKpYTJIeHHs (akTHYeCKH M3MEPEHHBIX 3HA4YeHH K
OmpxatiimiM o 'OCT 8732.

2. Tlo pesynbrataM U3MepeHHS TBEPAOCTH TPYOOIPOBOX TEIUIOBBIX CeTeif H3rOTOBEH U3 YIIePOIUCTBIX
KOHCTPYKUHMOHHBIX cTanei (Ctans 10 <137 HB; Crans 20 — 112-156 HB; Crans Cr3cn - 120-165 HB).

3. T1 — noparomuit TpyGonpoBox otomienus; T2 — obparHsiit Tpybonposoxn oromnenus; T3 — mo-
naomuit Tpy6onposox ['BC.

BriBoaebl: ITo pesynsraTaM o6cnenoBaHus, YYUTHIBas JUTHTENBHBIM CPOK SKCITyaTallud ¥ KOPPO3HOH-
'HBI H3HOC TPYGHBIX JIEMEHTOB YCTAHOBIIEHO, YTO TEXHHYECKOE COCTOSHHE Y4acTKa TPyGOIPOBOIOB Te-
IUIOBBIX ceTeit oT /1 Nel198 k x/m NelNel196, 200 no nip. CoGopHEli HEeyIOBJIETBOPUTENIBHOE.,
Jns obecredeHHsi KAa4eCTBEHHOT0 TEILIOCHA0KeHHs M (e3aBapHHHBIX YCJIOBHI KCILTyaTalHH
TPY0ONpoBOJ2 BHYTPHKBAPTAILHBIX TEILUIOBBIX ceTél KB. 72 yqacTkm oT /4 Nel198 k x/m NeNel96,
200 o nmp. Cobopnbrit unB.N24301146 ®K «I'TC» Bo3HeceHOBCKOro paiioHa He06X0AHMO 3aMeHHTh.

Pa6ory BpInOIHAIN:
.HMmxenep 1 xareropuu, TexunquMﬁxeﬂepmwwm, R
Umxenep I kateropuu | ViCuXi e °

HavansHuk naboparopuu CBapKn u T

H.A. Kanunaun
'B.B. ®unb

PykoBoautenn paGor:
Havansuux CTIIIT

AA.I/L Ky
gé%gz/gg A.IL CadoHoB

OrBercTBeHHbIN MO puanaNy:
I'naBusrii umkenep OK «I'TC» BosHeceHOBCKOro paifoHa

JI.B. ITaceuyH1ok - |



®LIISI KOHIHEPHY “MICBKI TEIJIOBI MEPEJKI”
BO3HECEHIBCBKOI'O PAHOHY

HAKA3
18.04.2017 N AT/F

M. 3anopioKs

IIpo cTBOpEHHS KOMICIT 3 TEXHIYHOTO
00CTEXEHHS TETUIOBHX MEPEK

Jns npoBeneHHA OOCTEXKEHHSI Ta BH3HAYEHHS TEXHIYHOTO CTaHy TEIUIOBHX
Mepex no ¢inii KOHLIEPHY «MICBKI TETUJIOBI MEPEXI» Bo3HeceHiBCbKOTo

pafioHy
HAKA3VIO:

1. CTBOpHUTH KOMICiI0 3 TEXHIYHOTO OOCTEKEHHS TEIUIOBHX Mepex Yy
HaCTYTIHOMY CKJIaJii:

rosnoBa koMicii:  Tuxenpkuii I.I"., nupexTop;

YJIeHH KOMicil: Cadonos A.Il., rooBHNH iHXKEHED;
Pymues L.I'., HauanbHUAK ALTBHUII TPAHCTIOPTYBAHHS T/€HEPrii;
MaiicTep OUTbHULI TPAHCTIOPTYBAHHS T/€Heprii (3a HAJIeXKHICTIO).

2. KoHTpouIb 32 BUKOHAHHSM L(bOI0 HaKa3y 3aJIMLIAI0 3a COOOK0.

Jlupexrop LI Tuxenbkuii

Haka3s nigrorysas:

HayaibHHK CEKTOPY TEXHIYHOTO CYNPOBOIKEHHA W
/

BUpoOHHULITBa Bo3HeceHiBebkoro padiony TB I.1.Kpusera
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«MICI)KI TEIUIO PME’W’) ore *“
BozHeceHiBChbKOro p‘g&gﬁf”‘woo »w'

@7\ LI Tnxenbr\un

N2,

AKT ABAPIHHOCT!

06’€xTy: « BHYTpilIHBOKBapTa1bHa TEIIOBA MEPEKaA BI/L KHTI0BOro Oyaunky Nel98
10 kuTI0BHX OymuHKIiB NeNe196,200 ro 11p.Cobophuit, M.3aropixoks - TeXHiuHe
NepeoCHallleHHs»

kBiTeHb 2017 poky M.3arnopixKs

Kowmicia y ckmani npencrauukis ¢inii KOHUEPHY «MICBKI TETUIOBI
MEPEXI» Bo3HeceHiBcbkoro paitony: ronorHoro inkenepa Cadonosa ALl
HayaJbHUKA AUIBHULI TpaHCIOpTYBaHHs Teruiopol eneprii Pyvnuesa 1.I°., madicrpa
OIMBHULI  TpaHcmopTyBaHHsA TeroBol  edeprii  Karawcwkoro [O.  npogrena
OOCTEXEHHS TeIUIOBOI Mepexi Bifl XHUTI0BOro Oynusky Nel98 10 sknisiosis
6ynuukiB NeNel196,200 ro np.CoGopuuii. Ilpu ormnsial Oya0  BHSIBIEHO, 1LO
TpyOONpOBOAM OMaJIEHHA BKPHTI KOPO31€K) Ta BHPA3KOBHMH INOIIKO/UKCHHAMH.
Tennosa i3oasmis (MaTu MiHepanoBaTHi) vV 3B’S3KY 3 TPUBAJIOK EKCILTYaTaul€ro
BTpaTHJIa CBOI BIACTHUBOCTI Ta HEMpPHUAATHA 115 [MOIATBIIOL eKcruTyaTalli. Y BUIAAKY
aBapii OMaJEHHA HE OTPUMAIOThH CIHOKHBAui KUTJIOBHX OyauHkiB Nel96.200 o
np.CobopHuii.

BucHoBOK KOMicCIT:

3a pe3ynpTaTaMH TEXHIYHOTO OOCTEKEHHS AAHY JISHKY TErIOBHX Mepexk
IIPOMOHYETHCS 3aMIHUTH Y 3B S3KY 3 HE3a/IOBIILHUM CTAHOM TPYOONPOBONIB.

["onoBuuii iHXxeHep: 1/{ c;’(g%: e AllCadonos
Hauaneuuk JITTE: S ,; “, [.U.Pynues
o / -
Maiicrep JITTE: 4/ [.0O.Karancekuii
///,(,7//'

{
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DK «I'opoackue TemjioBbie ceTm»
Bo3neceHoBcKOro paiona

Yuacmok mpancnopmuposxu

Men10800u IH epuu

"KYPHAJ OBXOJIOB
TEIJIOBbLIX CETEH

/"J /

" ,//'.r//

tOmeemcemeennniii: AL smacmep m/c Kaeancvui H.O.
A0

r.3anopokhbe
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BHyTpiwHbOKBapTansHa TennoBa Mepexa Bif XuTtnoBoro 6yauHky Ne198 no xutnoBux 6yauHKIB
NeNe196,200 no np.Co6opHoMy, M.3anopixcka - TeXHiYHe NepeoCHaleHHsA

pr6a cTaneBa efieKTpo3BapHa nonepeaHbLOTENNoOI30NLOBaHa niHononiypeTaHom B

nonieTtuneHoBin o6onoHui, [H 89x4,0/160 MM

BapricTb 3a 1M 3a 3BeAeHUM
KOLUTOPUCOM, rpH
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Hauansnuky BMTN

KowuepHy «Micki Tennosi mepesi»

Mockanenko AA. ¢

T3
< )
a €y
L
Ha Baw 3anuT NOBIAOMAREMO npo nip,nycsm UiHK Ha TPYBu Ta Gaconni enpobn noﬂepegnaeiwnmaam y
 nonieTuiieHosii 0600HL.
-Haﬁmmamn_ ey s Uina ?W
Konirp cranese, 50°, KpyTo BUTHYTE, NONEPEAHLO TENNOIONBOBAHE | . N
nikononiyperakom s nosierunenoaii oBonDL, A 13346,5/225 e wro | REE53D) 199836
Konino cranese, 90°, KpyTo BurHyTe, nonepeanso TennoisonsoBaKe SR &
ntmmniyperaaom B NONIETUNCHOBIN obonouu, Aa 219):&9}315 MM ur F0e3 W
xomuo cranese, SQ‘ KRYTO BUIHYTE, NONEPEARBLO TeNN0I30NbOBaHE Satvai | asaa g
ninononfypmnem 8 nonieﬂmeaoaiﬁ oﬁonouw, DH:325x8,0/450 mim wr 631131 8129357
omne: CUABOOHHUA A0 Tenn0i30NbOBaE _ e .
zsslzs%ci:p womH A OnL0BH THYG, AlaMeTpOM wr | 20897.98| 25077.58
42%?6}(’)?.::9 CHALDOHHMIA A0 TENNOIBONLOBAHNX TPYE, AlaMETPOM wr 95919.74 | 115103.69
Komnnekr izonauii crukis EP-2 no Tennoi a . v
133/225 . u K ao n 30::503. HUX rpyﬁ TUNOPO3MIp e 299.46 359.35




W e e W v e W s

P Y e e ErE e e e v e S e

— B o P S ————— A S
T i, S SR D TR G e s S > an LI e
S R R R

PRTERR PN Jyd | J#W«Wl‘m<-f‘:r VR A nmm-.;‘.‘.’-’l:ﬁ;::;.
HOMOAEKT 130ARUIT CTHKIB £7-3 29 TERADIZ0AEDBAHMX TPYD, TMNODO3IMI] - .
KT | It CTHUKIB ,JK e 0 :« Yy posmip T 602 .98 723.58
273/00Mmm : | . ;
r&<)‘.v~f1r1e>;x I20NAUT CTURIB EP-3 10 T@NN0i30N50BaHUX TPy D, TUNOPO3MIp - 024 46 1109 35
325/450 mer
}\\?.\,\Innem 1307ALII CTUKIB EP-3 10 TENAQI301b0BaMHMUX TOYD, TUNOPO3IMIP wr 53632 643 58
219/315 mm |
Onopa koB3Ha 40 TeNN0i30Ab0BaHMX TpyD, TUNOPO3MIp 76/140 Mm wr 291.12 349.34 |
Onopa x083Ha A0 TeNN0i30NbOBaHNX TPYD, THNOpPE3mip 108/200 mm wr 309.13 | 370.96

: . vl " i ) i -
Onopa KoB3Ha 40 TeNN0I30NLOBAHMX TPYD, THNOPO3Mip 159/250 mm Powr ; 447.21 x 536.65

- ONopa KoB3HA A0 TeNN0I30Nb0BaHNX TpYD, THROPO3MIp 273/400 Powr 650.00 780.00
Onopa KoB2Ha A0 Tennoila'on'bosauwx TPyD, TMNCPO3Mip 325/450 Lowr 750.00 900.00
Onopa Hepyxoma agna Tpybut NoNepeaHbo TeNN0I30NLOBAHOI

H9pS HERPCHS AATEY i o wr 186399 | 223679
1'HONONIyPeTaHOM 8 NONIETMNEHOBIA 060N0HU|, AiameTpom 83/160 mm :

© Onopa Hepyxoma ANa Tpybu nonepeaHbo TennoizonbosaHoi i i
NIHONOAIYPETAHOM B NONIETUNCHOBIM 060N0HLI, AiameTpom 108/200 wr 2441.00 2929.20

C MM ' |

Onopa Hepyxoma ana Tpybu nonepesHbo TenNoi3oNboBaHOI '
NIHONONIYPETAHOM B NOAIETUNEHOBIH 06ONOHUI, AiameTpom 133/225 wr 3191.00 , 3829.20

MN; g ¢ ;

' Onopa Hepyxoma g4n1a Tpyby nonepeaHbo TennoizoALOBaHOI

~ ninoncniypeéTaHom B nonieTuneHosii o6onokuyi, aiametpom 159/250 wr 3715.55 4 458.66 |

L MM i

. Onopa Hepyxoma ana Tpybu nonepesrbo TeNN0i30NLOSaHOT i

. NiHONoNiypeTaHoMm B noaieTuNeHosiin 060n0HUI, aiameTpom 219/315 Lowr 5294.06 6352.87 .

L MM ' '

Onopa Hepyxoma ans Tpybu nonepeaHbo TENN0I30NbOBAHOT
RRAHERISaME AT TRy Pg o o wr | 711676| 854011

© NiHONONiypeTaHoM B nonieTuneHosin o6onoxui, giametpom 273/400 :
Onopa Hepyxoma ans Tpybu nonepeaHbo TeNN0I30NAbOBAHOT !
DSRA BERYXOME ARA WY = P wr | 1037898 | 12454.78 |
NiHONONIypeTaHoMm B noNieTuNeroBik 060noHLi, aiameTpom 325/450 !

' Onopa HaNPaenAIoYa A0 TENNOI30NLOBAHUX TP 6, niameTpom 159/250

 —TOPS Hatp & RYSUAIINETR ZE 371555| 445866

! o ; :

' TpyBa cTanesa enekTpo3BapHa NONEPeaHbO TeNN0I30NbOBAHA | ' é

. ROZIAR "RE i M 367.19 440.63 |
NIHONONIYPETAHOM B NonieTmneHosi obononui, AH 57x3,5/125 i !

. Tpyba cTanesa eneKTpO3BapHa NONEpPeaHbO TENN0I30NbOBAHA L -
P A possap “PEA . - (M 463.05 555.66

- NIHONOANIYPETAHOM B NOAieTuNeHOBIN 0bonoHui, K 76x4,0/140 { i




e e o PGB
L SREL

e w— - - - ——

Tpy0a cTanesa enexTpo3IsBapHa nonepeaHsO TenN0i30NbLOBaHa

. M 51597  619.16
NiHONONiypeTaHoM 8 nonieTnneHosik obonowyi, Ax 89x4,0/160 mm | i ‘
| |
Tpy6a CTanesa enexkTpo3sapHa NONEPeAHbO TENNOI30NbOBANHA e 658.20 789.84 ‘
| NiHONONIYPEIiieM B,nonieTuneHosin 06onokui, AH 108x4,5/200 mm | ) ’
Tpy6a ctanesa enekTpo3sapHa nonepeaHbO TENN0I30NL0BAKA % | 816.98 980.38 |
© NiHONONiypeTaHom 8 nonieTuneHosin 06onoHui, AH 133x4,5/225 mm ; ' '
Tpy6a cTanesa enexkTpo3BapHa nonepeaHbO TENN0I3050BaHA “ 1036.41 124369
niKONONIypeTaHOM B noNieTHAEHOBIH 060n0HLi, [H 159x5/250 Mm S T
Tpy6a cTanera enekTpo3papHa NonepeaHbo Tennoisonboeaga‘ - 1707.29 2048.75
niHononiypeTaHom B nonieTuneHoBin 06onoHui, [n 219x6,0/315 MM T T
‘ ‘ Tpy6a cTanesa enexTpo3BapHa NONEPeAHbO TeNN0I30Nb0BAHA 3 - i 207063 248475 !
NIHONOANIYPETaHOM B nonieTunenosin 060101y, An 273x7,0/400 Mm ‘ ' T T
Tpy6a cTanesa enexTpo3sapHa NonNepesHLO TenN0i30Nb08aHa | w | 332500 3990.00
NiHONONIYPETAHOM B NONIETUNEHOBIN obononui, AH 325x8,0/450 mm ' '
Tpy6a ctanesa enexTpo3lsapHa nonepeaxbo TeNN0I30NLOBAHA i i
. ; ) 5.67 6162.80
NIHONONIYPeTaHOM B NONIETUNEHOBIN 060N0HL, R 426-9.0/560 mm . { Soent 402
|
KomneHcaropu canbHukosi [04HO6INHI] i3 cTanesumx €/1eKTPO3BapHMX Ta !

! wr | 14 820.26 17 784.31
6e3wosHux Tpy6, ANA TeNNOBMX mepex, giametp 250 mm i

KomneHcaTopu canbHukoBi [0aHOBINHI] i3 cTanesux €NeKTPO3BaPHMUX Ta

. wr
Ge3woBHnX Tpyb, ANR TENNOBUX Mepe, Aiamerp 300 mm

18 281.75 21938.10 ‘

s J

' 3 nosaraio,

3aCTyNHUK ArpeKTopa . e A

BK “CanTexmoHTax” : i €.1. UnpynvHukos
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Bux. 239
Bin20.04.2018 Kounepny «MICbKI TEIJIOBI MEPEXID»
KomepuiifHa nponosuiis
; on lina Ges Ilina 3
HajimenyBaHHs ‘ |
M BIM s TaB
KConino cranese, 90°, KpyTo BHIHYTE, NONCPEAHbO TENI0I30MbOBAHE “ 5 et £0 |
; i . i . N T 1 903,00 2 283,60 |
HIHONONIYPETAHOM B IOICTHICHOBIH obononui, Ju 133x4,5/225 MM |
Konino cranese. 90°, KpyTo BUTHYTE, ONEPEAHBO TEer0i30J1b0oBaHe -
, ; i YTe, HOMepeihLo ™ > Wt 404500 | 485400
NIHONOJTYPETAHOM B MOJICTHICHOBIH 0000, JH 219x6,0/315 MM > - _
Konino cranese, 90°, KpyTo BUrHYTE, NOMEPEIHBO TEM 101301hOBAHE
. . pyT e Ay T 834400 | 10012,80
{1iHOTO1YPETAHOM B MOJIETHIICHOBIH 00OIOHUL, Jln 325x8,0/450 mm | Juis
KoMIIeHcaTop CHiibthOHHHI 10 TETN0I30/1bOBAHNX T /0, A1aMeTpoOM o s
pMcheatop 30 * Py P wr | 27500,00 1 33 000,00
KoMIIeHCaTop CHABGOHHUHA 10 TEMIOIB0AbOBAHKX T y0, JaMeTpoM ; ;
NeHCHTOp SHIQOHHA 1 YK TPYO, Aianer] wre | 109.000,00 | 130 800,00
1 426/560 MM
KommiekT izonsuii crukis EP-2 110 Tenn0i301b0BatuX TP /6, THROPO3Mi )
o " A R T 344,00 412,80
. 133/225 MM . " T
KomrutexT isonauii crukis EP-3 20 Tenoi3onboBaHux v, THIOPO3MI . : .
\ . " * b POSMIP | yyy 635.00 762,00
159/250 mm . [ IR TR, B
0| Kommexr izoasuii ctukis EP-3 10 Tenioizons0Banux T /6, TANOPO3MI - |
% . AOTERISER Py, TUNOPOSMIP |y 730,00 876,00
gl 273/400mm |
$p OMITTERT 130a811 cTHKIB EP-3 0 TENI0i30/10BAHMX T 6, THIOPO3MI . !
i : ' b Py POIMIP | e | 1008,00| 120960
| 325/450 Mm
1 130T cTHKiB EP-3 110 Ten0i30/1b0BaHHX T 5, TUIOPOIMIY - an ) |
Komimem i3onsiii cTHKiB EP-3 10 TENN0i30/1b0BaHHX TPyO, THIIOPO3MIP - 543.00 651.60 |
2197315 mm ]
' Oniopa KOB3HA /10 TeILI0I30/IbOBAHKX Tpy6. THIIOpO3Mip 76/140 MM wT 529,00 634,80 |
~Onopa KoB3Ha 10 TenI030A60BAHMX TPYD, THIIOPo3Mip 108/200 MM wr 74400 | 892,80
' Oropa KOB3HA 10 TEMI0i301bOBAHMX Tpy0, THROpo3Mip 159/250 MM wr | 680,00 816,00
“Oniopa KOB3HA 110 TEMII0I30/LOBAHKX Tpy0, THIOpO3Mip 273/400 wr 828,00 993,60
| Onopa Kos3Ha 10 TennoONLOBaHUX TPYD, THIIOPOIMip 325/450 wr 138000 1 656,00
Onopa HepyXoMa /UTi TpyOH MONepeHbo TEMI0I301bOBAHOT i 5 356 ‘00 5 827.20
| [HHOMO:YpeTaHoM B nonieTHaeHoBiH 060noHL, Aiaperpom 89/160 mm R RN e
" Onopa Hepyxma st TpyOu nonepeHbo Tel oitpfboBanol. ., y .
" Onopa HepyXma L1 TpyOu MONepeiHbo Ter OI30bOBANOL. . ar U 2920,00 1 504.00

| nisononiyperanom B nosieruenosiii oSononuf. aiserpou 108Z0R Myt It B

{ 4 !

Epowerko LT

~ [AupekTop

i
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{ Onopa B 7] none 101" 3]
| Onopa nepyxma 1 py§n 10MEPEIHBO TEMI0I30/IbOBAHOT " e 3 659.00 4390.80
| NHONONIYPEeTAHOM B nonieTiiexosil oBonoHLi, AlameTpom 133/225 MM
" Onopa HepyXma st TpyOH NIONEPeIHBO TEIOI30IbOBAHOT . a P
| : g : A . wr 6 123,00 7 347,60
| NiHOMOJIYPETAHOM B NONIETHICHOBIH 060N0HII, A1AMETPOM 159/250 MM
[ Oniopa HepyXo 10i i .
| 1Opa HepyXoMa A Tp)fGH NOMNepEHLO TEMI0I30NLOBAROT ol 6 117.00 7 340.40
| HIHOTIONYPETAHOM B nonieruenosii o6onoHui, xiamerpom 219/315 MM ‘
" Onopa HepyXoMma UtS TPYOH nonepe/ibo TEMioizoaboBaHo!
B R e A T NI wr | 8160,00 | 9792,00
HIHONONIYPETAHOM B TIOMIETHIIEHOBIA OGOMOHLI, AIAMETPOM 273/400
() Y HE . r 7( - epe; . M e R )
vnu]A L He Pyxoma ang TpyOH uompe‘:"‘xubo Tcnnc.n:m‘ﬂboaahm i it 13 500,00 16 200,00
11iHON0/TyPETaHOM B M0JIIETHICHOBIH oGornout, aiamerpom 325/450
- Onopa Hanpassoa 10 Ternoi30aLoBaHux Tpyo, Aiamerpom 159/250 mm | it 4 423,00 5307,60
pyGa cTateBa e1eKTpO3BAPHA TIONEPE/IHBO TETLIOI30NLOBAHA . i 383.00 459,60
[iHOTIONIYPETAHOM B MOJTIETHICHOBIH 00010, Jn 57x3,5/125
I'pyBa cranesa eleKTpO3BapHa NONEPEAHBLO TENI030AbOBAHA ¥ 469 00 562.80
HIHOMOIYPETAHOM B NojlieTnieHoBiH obonouu, JIH 76x4,0/140 i "
| TpyGa crasesa eeKTpO3BapHa NONEPEAHBO TENAoi30nLOBaHa . 581.00 697.20
[iHONONIyPeTaHOM B NOJIIETHICHOBIH obonoui, Jn 89x4,0/160 Mm ol s
£ TpyBa cranesa eNeKTPO3BapHa NONEPEIHELO TEruIoi30/1b0BaHa ¥ 668.00 801.60
{  NHONOIYPETAHOM B nonieruneHositt obononui, Jdu 108x4,5/200 mm b R
| TpyGa craneBa e1€KTPO3BaPHA [ONEPEAHBO TEII0130/1b0BaHA d $53.00 1 023.60
1iHONO/IYPETAHOM B nosieTrieHosil obononui, i 133x4,5/225 mm. : iy
TpyBa cTanesa eIEKTPO3BAPHA TTONEPEAHBO TENJI0I30/IOBAHA ' 3
EY i gl ; \ M 1126,00 351,20
1iHONONLYPETAHOM B noniernienosii o6ononui, Jn 159x5/250 MM
i}-,:.»ﬁa cTasleBa eNEKTpO3BapHa nonepeatto Teni0i3onL0BaNa o 1 741.00 3 089.20°
[HONOYPETAHOM B NOJIIETHICHOBIH 06010HL, Tl 219x6,0/315 mm
1 pyv6a cTaneBa eleKTPO3BapHA NONEPEIHLO TEeNI0i301b0BaH “ 2 132.00 255840
NiHOMONiYPETAHOM B NOJIETHIICHOBIH oBononwi, [n 273x7,0/400 mum e ¢l
IpyGa cranesa €/IeKTPO3BAPHA TIOTIEPEHEO TenJI0i30/1L0BaHa " 3 400,00 4 080.00
[ HONOIYPETAHOM B TIOJIIETHIEHOBIH obononui, Jin 325x8.0/450 mm
| 1}13,»63‘ cranesa €/IeKTPO3BapHA TonepeaHbo mr?.nomonbonana/ : " 5 688,00 6 825.60
IHHONONYPETAHOM B nosieruaesosii o6ononui, JIH 426-9.0/560 mm
f\m«nencaropu canbHuKoBi [0nHOBIuHI] i3 CTAneBUX EJIEKTPO3BAPHUX Ta i 1520000 | 18 240,00
GeroBHAX TPYO, 18 TENJOBHX MEPeK, NaMeTp 250 MM y Yo
[COMINEHCATOPH CaNbHUKOBI [01HOBIUHI] i3 CTAIEBHX ENEKTPO3BAPHUX T4 - 19200,00 | 23 160,00

GeatoBHIX TPYO, LA TEMLIOBUX MEPEK, iaMeTp 300 MM

Epowenko LT,

fAvpexrop
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