.

TexHiko-eKOHOMIYHE OOTPYHTYBaHHS HEOOXIAHOCTI Ta JOUUIBHOCTI BIIPOBAKEHHS
3axX0.y:

1.1.11 BHyTpimIHbOKBapTAJIbHA TENJIOBA Mepeka A0 JKUTJI0BOro 0yauHky Nel9 mo
ByJa.buiakina, M.3anopikikd - TexHiYHe MepeoCHALEHHSA

3 MeTOr0 3HIKEHHS BTPAT TEIUIOBOI €Hepril uepe3 301110 TEIUIOBUX MEPEX MpHu
TPAHCMIOPTYBaHHI TEIUIOHOCIS 0 CHOXWBaya, 3MEHIIEHHS BUTOKIB XiMIYHO OYMIIEHOL
BOJM, 3MEHIIIEHHS BUTpAT MajJuMBa Ta BUKUIIB 3a0pyJHIOIOYMX PEYOBUH B aTMocdepy,
MOKpAIIEHHS SKOCTI TMOCIYyTr 3 TEIUIONOCTA4aHHsS, 3HWKEHHS pPU3UKY BUHUKHEHHS
aBapilfHUX CHUTyalliil TPOMOHYETHCS 3OINCHUTU PEKOHCTPYKIIIO TEIUIOBUX MEpex 3
3aMIHOI0 3HOIIEHWUX CTAJIBHUX TpyO Ha crajeBi TpyOM 3 TMHOIMOIIYpPETaHOBOKO
000JI0HKOI0.

BnpoBamkenns 3axoxy «BHyTpilmHbOKBapTajlbHa TeEIUIOBAa Mepexa 0
xutinoBoro Oyauuky Nel9 ro Byn.bunkina, M.3amopixoks - TeXHIYHE IMEPEOCHAIIEHHS 13
3aMiHOI0 TpyO Ha TMOIEpeaHbOI30Jb0BaHl mnepeadadyae color 3aMiHy CTaJbHHUX
TpyOOIIPOBOIIB 3 MiHEPAIOBATHOIO 130JI11i€10 HAa TPYOOIIPOBOAM 3 MiHOMOIiYPETAHOBOKO
1307111 €10 TeroBoi Mepexi D57 mm [ = 88 M.

BapricThs BrpoBaKEHHS 3aX0[y 3TiHO 3BEACHOI0 KOIITOPUCHOTO PO3PaXyHKY
cknanae - 41,16 tuc.rpu. 6e3 [1/IB.

Jlana TerutoBa Mepexa BBeJeHa B ekcrutyaTamito y 1996 poni (inB.Ne615872)
(Jomatox 1), B 3BiTi 10-HKII crpoka 1536. Terutomepexa mnpairoe Bif KOTENbHi, fKa
3HaXOIUThCcs Mo Byd. buikina,27A 3 Ttemnepatrypuum rpadikom pobdotu 95/70°C
(lomaTtoxk 2).

Buxiani nani ass po3paxyHKy:

30BHIIIHIN JiaMeTp TpyOOIpPOBOILY 10 3aMiHU - 48MM.

30BHIIIHIN JiaMeTp TpyOONpoBOIY MIiC/S 3aMiHH - STMM.

ToBmuHa cTiHku TpyOH 10 3aMiHU — 3,5MM.

ToBmuHa cTiHKM TpyOU micias 3amMiHu — 3,5MM.

JloBxxuHa TpyOOIIpoBOay B OHOTPYOHOMY BUMIpi - 88Mm.

ToBiumHa icHyrouoi 3015111 3 MiHEpaIbHOI BaTH - 20MM.

3oBHiMHIK HiaMeTp TpydornpoBoay 3 [TV i3onswieto - 125 mwm ([JogaTok 6).
Temnepatypa 3BOpOTHOTO TpyOONPOBOAY 3TiAHO TeMIlEpaTypHOTo rpadika (I0Ja€ThCs)
-45.7 °C.

Temniepatypa momaBabHOTO TpPyOOINpPOBOAY 3TiAHO  TemmepaTrypHoro rpadika
(momaernes) - 56,6 °C.

Temneparypa 3oBHimHBOro mosiTps (3rigzao JACTY H b B.1.1-27-2010 BbyniBensHa
kiaimaTtonoris) - 0,6 °C.

Kinpkictes onamoBaneHux ai6 (3rigno JCTY H b B.1.1-27-2010 byniBensHa
KJiMaTosoris) — 166 1i0.
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KibKicTh TOAWH Moavi TEIUIOHOCIS B MXKOTIATFOBATIBLHUM TIepion - 0.
Koeopiuient temmonposiaHocti TemnoBoi i3omsauii 13 [IITY (PacyerHbie TexHuueckue
XapaKTepUCTUKHN TEIUIOU30JSMOHHBIX MaTepuaioB U usaenuii, Ilpunoxenue 1, CHull
2.04.14-88) - 0,035 ([lomarok 3).
KoegiuieHT TeruionpoBiAHOCTI ICHYIOUOI TEIIOBOI 130JMii i3 MiHepalbHOI BaTH
BostoricTio (PacueTHsle TEXHUYECKHE XapaKTEPUCTUKH TETUTOM30ISIIMOHHBIX MaTEPHATIOB
u uzenuid, [Ipunoxenne 1, CHull 2.04.14-88) - 0,049 ([lomatox 4).
Koedimient TemmonpoBigHocti crami ("Termnodpuznueckue CcBOWMCTBA MaTepUaIoB
(cpaBouHOe pykoBoAcTBO)", TUDOMII, Mocksa, 1959 r., Tabxa. 314, c. 257) — 50.
Po3paxyHok TemioBux BTpaT mpoBoauMoO 3rigHO (opmynmu (Hopmu Ta BKasziBKM MO
HOPMYBaHHIO BUTpaT MajliuBa Ta TEIUIOBOI €HEprii Ha OMaJeHHS KUTJIOBUX Ta
IpOMaJICKUX CIOpY/, a TaKoX Ha rocriogapchki nmorpedbu B Ykpaini, KTM 204 Ykpaiau
244-94 Kwuis 1995 p., c. 608):
O=blq

ne, Q — TemIoBi BTpatu Mepexi, Bt
b — xoedilieHT, sKUit BpaxoBye TemIoBi Brpaty uepes ornopu (CHull 2.04.014, Tabn.4,
c.7) nns cTalbHUX TpyOornpoBoaiB, b= 1,15;
| — HoBXXWHA JIJISTHKHU, M;
q — TEIUIOBI BTpATU 3 OJHOTO METpa 3a oaHy roauny, Br/m. ("PacueTr u npoektupoBeHme
teruioBeIx ceteil", Kues: bynisensnuk, 1981, Buxoasuu 3 popmynu (202), c. 106):

q=k314(te-tc)

tB — TemmepaTypa Boau B TpybGonposoi, °C;
tc — TeMriepaTypa 30BHIITHLOTO MOBITPsI, °C;
k -niniftnmit  xoediuient TemnonposigHocTi, BT/M°C ("Pacuer M mNpoOeKTHpOBEHHE
terioBeiX ceteit”, Kuen: byaiBensauk, 1981, Buxoasauun 3 dpopmyn (202), (203) ta (204),

c.106):

anf %em ) L) L
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AT — KOeiIi€HT TETUIONMPOBIIHOCTI MaTepiairy Tpyou, Br/m*°C;

Al — Koedili€HT TEIUIONPOBIAHOCTI TETUI0BOT i30u41ii, BT/M*°C;

dHT — 30BHIMHIN giameTp TpyOu 6e3 1301111, M;

dBT— BHYTpimHiN giameTp TpyO 6e3 i30111ii, M;

dHi —30BHIIIHIN AiaMeTp 1301411, M;

dBi — BHYTpilIHIN qiaMeTp 13051111, M;

OH — KOE(ILIEHT TEIUIOBIAAa4Yl Ha 30BHIIOHIA TMOBEPXHI TEIUIOBOI 130ALIl,0H=29
Bt/M*°C, (CHull 2.04.14, nox.9, c.24)

1. JIiniitauit koediuienT Termonposianocti s ITITY Ta icHyrouoi MiHepaibHOT BaTH:
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S O e 0 () 4 55 =0,09
2-50 "\0,050) * 270,035 M \0,057) * 29-0,125
| 1
kmiH. BaTa = T ] (0,057) N 1 . (0’097) N 1 = 0,17
2-50 "\0,050) T 270,049 "\0,057) * 29-0,007

2. TennoBi BTpaTH 3 OJHOTO MeTpa 3a OAHY TOAMHY JJIs MOAABAILHOTO Ta 3BOPOTHOTO
TpybonpoBoiB 3 i3onsuieto B IIITY Ta icHyro4oi i30ms11ii 3 MiHEpaJIbHOI BaTH:
qnmy nox. = 0,09-3,14-(56,6-0,6) = 15,83 B1/™
qrmy ssop. = 0,09-3,14-(45,7-0,6) = 12,75 Bt/m
Qutirr.para nox, — 0,17-3,14-(56,6-0,6) = 29,89 B1/™m
Quinsara ssop. — 0,17-3,14-(45,7-0,6) = 24,07 Br/™m

3. TeruioBi BTpaTu 3 3arajbHOi MPOTSKHOCTI TEIIOBOI MEpeXi s IMOJaBajJbHOTO Ta
3BOpOTHOrO TpyOornpoBoaiB 3 i3omsuieto [TITY ta icHyro4oi i301s11ii 3 MiHepaJIbHOI BaTH:
Qmmynon, = 1,15-88-15,83=1602,00 Bt
Omyssop, =1, 13-88-12,75 ~1290,30 Brx
Qusinnaranon —1,15:88:29.89 = 3024,87 Bt
Quiin sarasaop. —1.15-88:24,07 = 2435,88 Bt

4. PiuHi TeIUIoBi BTPATH 3 3arajlbHOI MPOTSHKHOCTI TEIUIOBOT MEPEXi IS MOAaBaTBHOTO
Ta 3BOPOTHOTO TpyOorpoBoaiB 3 i3omsuieto [IITY ta icHyrouoi i3omsmii 3 MiHepaibHOI
BaTH:
Qrmynonpix = 1602,00-0,86-166-24-10 6 = 5,49 I'kan
Qrmyssop.pix = 1290,30-0,86-166-24-10° 6= 4,42 I'kan
Qsinsara mon pie = 3024,87 -0,86-166-24- 10 = 10,36 I'kan
O virara sopipin — 245 9,80 0,86:166-24- 10 = 8,35 I'kan

5. 11naHoBe piyHe 3MEHIIEHHS BTPAT TEIUIa Miclis MPOBEACHOI PEKOHCTPYKIIIT:

AQ = (Q.w‘n. sama noo. pi;c+ Q.win. eama 360p. pix) - (Qﬂﬂ V noo. pix + QHH V 380p. piu)
AQ = (10,36 +8,35)-(5,49 +4,42) = 8,80 I'kan

6. EKOHOMIis MaTMBHO-EHEPTETUIHUX PECYPCIB:

AQ-b,-Q,,-107
7000

éas

ae Qup — HWXKYAa TeIoTa 3rOpaHHA  IIajluBa, KKa/M> (cepenns 3a 2017 pik
Qup = 8206 Kkan/™’) ([lonaTok 8).

b, - cepeaHs nMToMa BUTpaTa NaauBa Ha Biamyck 1 I'kan TermoBoi eHeprii (Ha 2017
piKk) (cepeans 3a 2017) (3rizno 1-HKPEKII Teruto, b=158,20 kr.y.n/I'kan) ([logatok 5)

oI TTTTTT8 80 158,203205""".1,0...."’5-.._ s N emeee e
B™ = p— 1,63 Tic.M3= 1,91 1.y.n
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7. EKOHOMi MaJIMBHO-EHEPTETUYHUX PECYPCiB:
Eran = Bagsnan- Coasy = 1,63:5,97698 = 9,74 tuc.rpH.
ne C,; — BapticTh Tasy, rpu/1000 M° Ge3 ITJIB (srizro 1-HKPEKII temmo) (Jloaatok 5)
8. TepmiH OKyITHOCTI:
T =K/E,,, = 41,16/9,74 = 4,23 poxiB (50,76 Mics11iB)

Ta6auis- OCHOBHI TEXHIKO-€KOHOMIYHI MMOKa3HUKHU BIPOBAKEHHS 3aX0.1y

TexniyHi NOKa3HHKH BCTAHOBJIIOBAHOI0 00/ 1aHAHHA
: KinekicHe
Haz3Ba nokasHuka On.BuMipy
3HAYEeHHA
BHyTpilIHbOKBapTallbHa TEIIOBa Mepexka 10 xKHUTiIoBoro OyauHky Nel9 no
By1.buikina, M.3anopixoks - TEXHIYHE NepeoCcHallleHHS 1, M 88
ExoHoMiuHiI I0Ka3HHKH BIPOBA’KEHHS 3aX01Y

BapticTb BipoBaykeHHSA MPOEKTY THUC.TPH. 41,16
THC.M3 1,63
PiuHa eKOHOMisi PUPOIHOTO rasy T.y.I 1,91
THUC.TPH. 9,74
3arabHUH eKOHOMIYHHH edekT THC.TPH. 9,74
. . pOKiB 4,23

TepMiH OKyITHOCTI —
MICSLIIB 50,76
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AHaJli3 TEXHIYHOTO pillICHHS

JIis  BU3HAYEHHS NPAaBUIBHOCTI TPUHHATTA TEXHIYHOTO pIlIEHHS I TPHUKIaay
po3paxy€eMo Ta TMOpiBHAEMO OOCATH BTpAT TEIUIOBOI €HEprii A TEIUIOBOI Mepexi 3
ICHYI0YO1 130J1511iT 3 MiHEpaJIbHOI BaTU Ta HOBOI 130JIA11i1 3 MiHEpaJIbHOI BATH.

BuxiaHi qani s po3paxyHKy:
JliameTp TpyOGonpoBoIy - S7MM.
ToBmuHa cTiHKM TPYOH — 3,5MM.
JloBxxuHa TpyOONPOBOIY B OJHOTPYOHOMY BUMIpi - §8M.
ToBmuHa HOBOT i30141il 3 MiHepanbHOI BaTh (I'paHUYHI TOBIIWHU TETLIOI30MIIIHHUX
KOHCTPYKIi#t mia obnagHanHs Tpybonposoais, JIBH B.2.5-39:2008 c.49, Jlonatok E) -
45mm ([lomaroxk 7).
30BHIIIHIN JiaMeTp TPyOONPOBOAY 3 HOBOT 130JIAIIi€I0 3 MiH.BaTH - 147 MMm.
Temnepatypuuii rpacdik po6oTH TemnoBoi mepexi - 95/70
Temnepatypa mnojaBaibHOTO TpyOOIPOBOAY 3TiJHO  TeMmmeparypHoro rpadika
(momaetnes) - 56,6°C.
TemnepaTypa 3BOPOTHOTO TPyGOIPOBOIY 3TiJHO TeMIepaTypHOTro rpadika (101a€Thes)
-45,7°C.
Temneparypa 3oBHimHBROro mnoitps (3rizno JICTY H b B.1.1-27-2010 byaiBenbHa
KiaiMmatororis) - 0,6 °C.
Kinpkicte onamoBaneHux ai6 (3rizno JCTY H b B.1.1-27-2010 byniBensHa
KiimaroJoris) — 166 m1i0.
KoeodimieHT TerIonpoBiIHOCTI TEIJIOBOI  i30MsMii iCHYIOUOi MiHepalbHOI BaTH
(PacueTHBle TEXHHYECKHE XapaKTEPUCTHKU TEIUIOM3OJISAIIMOHHBIX MaTepHalioB M|
uznenuid, [Ipunoxenue 1, CHull 2.04.14-88) - 0,049 ([{lonaTox 4).
KoedilieHT TerIonpoBiIHOCTI TEIUIOBOI 130:1s1ii HOBOI MiHepaibHOT BaTH (PacueTHbie
TEXHUYECKUE  XapaKTEePUCTUKH  TEIUIOM3OJISIMOHHBIX  MaTepualoB M M3JEIHiA,
[Tpunoxenue 1, CHull 2.04.14-88) — 0,045 (lonartoxk 4).
KoedimienT TerutonposigHocti ctami (3rigHo aoBiakoBux aanux) ("Temmoduznueckue
CBOICTBa MaTepuaioB (crpaBouHoe pykoBojacTBO)", TIOMIIL, Mocksa, 1959 r., Tabi.
314, c. 257)-50.
Po3paxyHOK TeruioBuX BTpaT HpoBoAMMO 3rigHo ¢opmynan (Hopmu Ta BKaziBKU 110
HOPMYBaHHIO BUTpAT IMajWBa Ta TEIUIOBOI €Heprii Ha ONajleHHS XUTJIOBUX Ta
IpOMaJICBKUX CIOPY, a TaKOX Ha rocrojgapchki norpedbu B Ykpaini, KTM 204 YVkpainu
244-94 Kuis 1995 p., c. 608):

O=blq

ne, Q — TerIoBi BTpaTH Mepexi, BT
b — koediuieHT, sxkuii BpaxoBye TeruioBi BTpatu uepe3 onopu (CHwulI 2.04.014, tabGn.4,
c.7) ans ctanpHUX TpyOorpoBoiB, b= 1,15;
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q — TEIUIOBI BTpAaTH 3 OJHOTO MeTpa 3a oAHYy roauny, Br/m. ("Pacuer u npoexkTupoBeHue

terioBeIX ceTeit”, Kues: byaisensnuk, 1981, Buxoasuu 3 popmynu (202), c. 106):
q =k3,14(te - tc)

tB — Temmepatypa Bojau B Tpybonposoi, °C;

tc — TeMrnepartypa 30BHIIHBOTO MOBITPs, °C;

k -minifiHuit koediuiednt TemomnpoiaHocTi, BT/M°C ("Pacuer W mnpoekTHpOBEHHE
TeruioBbIX ceteil”, Kuen: byniensuuk, 1981, Buxoasuu 3 dopmyi (202), (203) ta (204),
c.106):

k=

4 A ) i
1 -lnl Lo }+ : ~ln( at J+ 1
24

2, \d 2

sm / b § \

AT — Koe(illi€eHT TETUIONpPOBIAHOCTI MaTepiay Tpyou, Bt/m*°C;

Al — KoeilieHT TETUIONPOBIAHOCTI TEIJIOBOI i30s1il, BT/M?°C;

dHT — 30BHIIIHIN AiamMeTp TpyOH Ge3 130111, M;

dBT— BHYTpilIHI# giameTp TpyO 6e3 i30411il, M;

dHi —30BHIIIHI# AiaMeTp 1301, M;

dBi — BHYTpIiIIHIN KiameTp i301ii, M;

0H — Koe(]ilieHT TeIIoBiAAaui Ha 30BHIIIHIA MOBEpXHI TeIIoBol i3oMsmii,an=11
B1/M*°C, (CHuIT 2.04.14, nox.9, c.24)

1. JIiniiiHnii KoedilieHT TeTIONPOBITHOCTI ISt HOBOT 130JIS1IiT 3 MiHEpaJIbHOI BaTH:

_ 1
kMiH. BaTa HOBa = 1 . (0'057)+ 1 g (0’147)_{_ 1 = 0,09
2-50 ™\0,050) T 2-0,045 "™\0,057) T11-0,147
. ) |
kMmiH. BaTa icH. = 1 y (0’057)+ T ; (0’097) 1 = 0,16
2-50 \0,050) T 2-0,049 ™\0,057) T 11-0,097

2. TernuioBi BTpaTH 3 OJHOTO METpaA 3a OJHY TOJUHY JUIS MOAAaBAJILHOTO Ta 3BOPOTHOTO
TpyOOITPOBOIB 3 ICHYIOUOIO 130JIA1I€I0 3 MiH.BATU Ta HOBOT 130JIA11i1 3 MiHEpaAJILHOT BaTH:
Qin.para Hosa oz, — 0,09°3,14-(56,6-0,6) = 15,83 B1/™M
q win.sara osa ss0p. = 0,09-3,14:(45,7 -0,6) = 12,75 B1/™M
Quinpara mox, = 0,16-3,14-(56,6-0,6) = 28,13 B1/™m
Quiinara smop. = 0,16°3,14-(45,7 -0,6) = 22,66 Bt/™m

3. TerutoBi BTpaTH 3 3arajbHOI MPOTSHKHOCTI TEIUIOBOI Mepexi IS MOJaBAIBHOTO Ta
3BOPOTHOTO TPYOONPOBOMIB 3 ICHYIOUOKO i30JIA1i€I0 3 MiH.BAaTU Ta HOBOI 130JIAIIl 3
MiHepalbHOI BaTH:
O st sarasmons o, = 1,15-88-15,83= 1602,00 Br
Q sincpara nosianop. — 1.15-88-12,75=1290,30 Bt

e —1.15-88-28.13 = 2844.76 B1

TTTTTTTTT T Nginmarmo. — Ll 88°22,00 =2298 1981 -
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4. PiyHi TermaoBi BTpaTH 3 3arajbHOI MPOTSHKHOCTI TEIJIOBOT Mepexi A 1MOJaBaJIbHOIO
Ta 3BOPOTHOTO TPYOOIPOBO/IB 3 iCHYIOUOIO 130JISII€I0 3 MiH.BATH Ta HOBOI 130JALil 3
MiHEPAJIbHOI BaTH:
Q sinmarenosanonpie — 1602,00 -0,86:166-24 10 = 5,49 T'kan
Q wirnara rosa smoppic = 1290,30 -0,86-166-24-107° = 4,42 T'xan
Quin.sara nox pix = 2846,76 -0,86-166-24- 10°=9,75 I'kan
Quinparasmoppi— 2293,19 +0,86*166-24- 10 = 7,86 I'kan

5. I1naHoBe piuHe 3MEHIIEHHS BTpAT TEILIa MiCs IPOBEACHOI PEKOHCTPYKIIIT:

AQ = (QMiH. BaTa MoJI. pix+ QMiH. BaTa 3B0p. pix) - (Q MiH.BaTa HOBA MOJ. PiK + Q MiH.BaTa HOBA 3BOp. pik)

AQ = (9,75 +7,86)-(5,49 +4,42) = 7,70 I'kan
6. EKoHOMISl MAJIMBHO-EHEPTETUYHUX PECYPCIB:

AQbs 'qu '10_3
7000

;az
B)‘:a? -

ne Qup — HIKYAa TeIuloTa 3rOpaHHsA  IajJuBa, KKa1/M (cepennst 3a 2017 pik
Qup = 8206 KKa.H/M3, 3TiZHO OBiJIKH, IO J0JAETHCSA)

b, - cepeaHs TMTOMa BHWTpaTa NajiuBa Ha Biamyck 1 I'kan terutoBoi eHeprii (nHa 2017
pik) (cepenns 3a 2017) (3rigHo 1-HKPEKII Terio, nonaerbes be=158,20 kr.y.m/I'kaun)
_7,70-158,20-8206-1073
- 7000

ras
B han

= 1,43 Tuc.M3= 1,68 T.y.n

7. EKOHOMIiS TAJIUBHO-EHEPTETUIHUX PECYPCiB:
Enar = Bramar” Craey = 1,4375,97698 = 8,55 THC.IPH.
ne Cp,; — BapTicTh Tazy, rpa/1000 M 6e3 [T/IB (3rigno 1-HKPEKII Temo, nogaerncs)

8. TepMiH OKYITHOCTI:
T=K/E,., = 41,16/8,55=4,81 pokiB (57,72 MmicauiB)

AHali3 TEXHIYHOTO pIlIeHHS I[I0Ka3ye, IO EKOHOMIYHO BUTIAHIIIMM Oyze
BUKOPUCTAHHS  TOMEPEAHbOI30IBOBAHUX TPYOOINPOBOAIB i3  MIHOMOJIypETaHOBOIO
130JIS11i€10, aHDK cTaleBUX TPYyOOMPOBOIB 3 MiHEpaIbHOK BaTOr. EKOHOMIUHMI edekT
cKiIaje:

- 3 TIONEPEAHBOI30JIbOBAHNUX TPYOONpoBOAIB: 9,74 THC.TpH.

- 31 cTajIeBUX TPYOOIPOBOAIB 3 MiHEpAIbHOI BaTH: 8,55 THUC.TpH.

He3Baxkaroun Ha Te, IO BIpTiCTh MOMEPEIHHOI30JILOBAHUX TPYOONPOBOIIB BUILE HIX Y
CTaJIeBUX TPYOOINPOBOIIB 3 130JIALIEI0 3 MiHEPAIbHOI BaTH, 1X XapaKTepUCTUKN Habarato
Kpalie Ta TOBHICTIO OKYIUTIOIOThCA B CEpeAHHOMY 3a 4-5 pOKiB B 3alIeKHOCTI BiJ
JiaMeTpa TeIrIOBOI Mepexi.
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CBOTO/HIIHIA JeHh € HaOLIbI €PEKTUBHUM TEILIOI30JISTOPOM TEIUIOBUX MEpPEXK.
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Takox BiH 3axuinae TpyOy BiJ 30BHIIIHBOI KOPO3il Ta XiMIYHO arpeCUBHUX CEPEIOBHIIL,
IO iICTOTHO TMOAOBXKY€E TEPMiH CIykOM TeruioBoi Mepeki. Tak, MakCUMalbHUI TepMiH
eKcIuTyaTalii TpyOomnpoBOIiB 31 CTalieBUX TpyO B MiHepaJoBaTHii i30Mswii CKIagae
OJIM3BKO 25 POKIB, a MonepeIHb0130J1b0BaHUX-01M3bK0 50 pOKiB.

Jly>e BaroMuM apryMeHTOM Ha KOPUCTH MOIEPEIHbOI30IbOBAHUX TPYOOIPOBO/IIB
€ Te, 1110 3a Yac eKcIuTyaralii TerjaoBa MiHepaloBaTHa i30S CTaJIeBUX TPyOOIpOBO/IiB
3a paXyHOK TOIIKO/KEHb, a TAKOXK i BIULIMBOM IMPUPOJAHUX YMOB 3 4aCOM BTpavae CBOI
TEIUIOI30/II0K0Yl  BIACTUBOCTI 1 TEIUIOBTpATH 3 YacoM OyAyTh 3pOCTaTH, TOMAI SK
TEXHOJIOTiSi BUTOTOBJIEHHS IOMEPEAHbOI30JIbOBAHUX TPYOONPOBOIIB YHEMOKIUBIIOE
HETraTUBHUI BIUTUB IPUPOJIHUX YMOB €KCIUTyaTallil Ha TETIOBY 130JIS1II0.

[Tonepennpoi30160BaH1 TpyOoInpoBoaAU BUPI3HSAIOTHCS HaJIHHICTIO,
JOBTOBIYHICTIO Ta HU3bKUM IMOKA3HUKOM TETTOBUX BTpAT.

Buxonsun 3 BUIIEHaBEIEHOTO MOXHA 3pOOUTU BUCHOBOK, IO MPaBUIBHICTH MPUHHATTS
TEXHIYHOTO PillIeHHS MiATBEpKEHA.
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Jamecmumens npedcedamens
Pationrolt aqu;»akgthm;uu Inaemsiit urxeHep Konyepha
3cznopomc;co§dﬁéfﬁoaékozo cosema ... "Fopodeckue mennogvie cemu”
aOKd Y P kY C /4 C.B. Acmanenxos
5 7H0.A Kyrar e v o VE AP 2017 e

“ AT AT R A To0178,
TEMITEPATYPHHH I'PA®HK

_reriXOBOIT CeTH OT KOTEABHOM IO yAHLE bBelakKMHA,27a
" "“Ha oTonmMTeabHbIH ce3oH 2017 - 2018 rr.

TeMmepaTypa HapyKHOO Temrieparypa B rxogammgm Temnepatypa B O6paTHO}1
maisiyas, IC prt')onporsoueowxx.:\oxson pr6onpononeo'remonon
cerH, °C cern, °C
10,0 38,3 33,3
9,0 40,4 34,7
8,0 42,4 36,2
- 7,0 444 37,5
6,0 46,4 38,9
5.0 48,3 40,2
4,0 50,2 41,5
3,0 52,1 42,7
2.0 55,1 44,7
1,0 55,8 45,2
0,0 5T 1 46,4
e -1,0 < 47,6
2.0 61,3 48,8
-3,0 63,1 50,0
-4,0 64,9 51,1
-5,0 66,6 ) 52,2
6,0 68,4 53,4
-7,0 70,1 54,5
- -8,0 71,8 55,6
-9,0 73,5 56,7
-10,0 75,2 57,7
-11,0 76,9 58,8
-12,0 78,6 59,9
-13,0 80,3 60,9
-14,0 82,0 62,0
-15,0 83,6 63,0
-16,0 85,3 64,0
-17,0 86,9 65,0
-18,0 88,5 66,0
-19,0 90,2 67,0
-20,0 91,2 68,0
-21,0 93,4 T 69,0
-22,0 95,0 70,0
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CHuI12.04.14-88 Crp. 11

& Mpoponxenue npun. 1
. '! ‘
TennonposoaHOCTL
‘ Cpennsis | TEMIOM3ONALMOHHOTO MaTepuana
Marepuan uanenve, NOTHOCTe | B KOHCTPYKUMM X,, BT/(M°C) - Temneparypa lpynna
i B KOHCTpYK- [ LNR NOBEPXHOCTEM npUMeHeruna, roplo4ecTH
umuu " C TemMneparypo, °C °C
P, K /M
.20 v Bblwe 18 1 Huxe
75—125 o 49+o 000217, | 0,047—0,053 | O MumHyc 180
126—175 | 0,051+0,0002, | 0,054—0,059 | po 400 Herppuive
176—225 . 0,' 3340, 00019t 0,062—0,057 | -
20 - 0,048-0,04 | Ot minyc 180 |
25 AT 0,044-0,035 | o 70 Fopicame
30, 40 e 0,042—0,032 |.. -
40 | = |0,041-0,032 | Or Mumyc 180 )
60 f, = 0,048—0,039 | - 70 60 Topio-i
; e, 65 - 0,048—0,039
ﬂGHOImaCT nnu‘roqnuﬁ ¢
nxs., Ty‘ 205 117983, ‘ f
Mapku: : g _
nx 85 - 0,04—0,03 | Ot mMunyc 180 .
nXe- 115 - 0,430,032 | go60 | [OPlouMit
nx 21500 = 0,047—0,036 | L
| Newonin T nnuTouHwi| 65,95 | - 0,043—0,032 | Ot muHyc 180 .
. _-1. TV 6-05-| -~ ; " 1o 60 Fopouni
_ ﬂeuonnacv nonuauﬂu.nxno~ 150 - 0,05-0,04 | OT muHyc 180 F oD
- pwmuusnammuuu nex-3, o ' “ po 60 P
170,200 |7 — 0,055—0,052 | 0700 120 | Topiouwi
170,200 §:o . — 0,055—0,052 | Ot munyc 60 TpyaHo-
{rerghis, : : . po 150 ropioYnit
Nexononuyperan MNMY-| 4060 — "0,086=0,08% Ot MuHyc 180 |  Topiouwit
331/3 (SMMBOHHHM) 60—80 — 0,037—0,032 - RO 120
rleHonnacT nonuyperaHo-| 40—50 - 0,043—0,038 | OT MuHyc 60 Fopiounii
Bbii 3nacTuuKbi NNY-3T, - po 100
TY 6-05-1734—75 . :
4 nonomo urnonpoGuanoe 140 0,047+0,00023:, | 0,053—0,047 ‘Ot Munyc 200 | Heropiouee
crexnsmuoe ‘Tennou3ons- . po.550
UMOHHOE. Mapxu nnc-T-
1000 TY:6- 11- 57083 A .
"PO“B'WTM Vi3 CTERNAH | QUU=2R0 | oo — " "0,065—0,062 ] O Muryc 180 [ Heropiosuti. .
HbIX KOMANEKCHbIX Hmeu. 1o 450
roCT 1713979
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CHnl12.04.14-88Crp. 9 }

NPUNOXEHUE 1
i CnpaBoyroe
PACHETHbLIE TEXHUMECKHME XAPAKTEPUCTHMKH
TENNOU3ONALIMOHHLIX MATEPHAJIOB U USAENUA
TennonpoBoaHOCTL
CpepHas TenNoU3ONKLUMOHHOro MaTepuana
Marepuan, uspenve, etbitads B KowoTpyKum 4, B1/[M°C) Temneparypa Fpyrna
rOCT wwm TY Pk A% NOBEPXHOCTe NPUMEHeHNs, | ronuecry
uvu € Temneparypoii, °C °C
p, Kr/M3
20 u Bbilwe 19 1 Huxe
Wspenua u3 neHonnacra
®PM-1 u peacnexa; FOCT
22546—77, rpynnst:
75 65—85 |0,041+0,00023s, | 0,051—0,045 | OT MuHyc 180 TpyaHo-
) b po 130 roprouve
100 -4 86—110 |0,043+0,00019¢, | 0,057—0,051 | OT MuHyc 180
po 150
WUspenua nepnutouement-
Hoie, FOCT 18109—80,
MapKu: .
250 250 0,07+0,00019z, -
300 300 0,076+0,00019¢, - Ot 20 po 600 | Heropioune
350 350 0,081+0,00019:, -
Wapenva Tennon3onsiumon-
Hble U3BECTKOBO-KPeMHe3é-
‘muctoie, FTOCT 24748—81,
MapKu: ‘
200 : 200 0,069+0,00015¢ —
225 225  |0,078+0,00015¢. = Or 20806001 Heropio'me
Wapenva munepanosatHuie B 3aBucu-
C rodpupOBaKHOIA CTPYKTY- [MOCTH OT Au-
PO ANs NPOMBILNEHHON jameTpa U30-
TennoBon usonauun, TY lnmpyemoii
36.16.22-8—86, Mapku:  [NOBEPXHOCTM
75 Or 66 po 98| 0,041+0,00034, 0.054—0.05 | OT MuHyc 60 | Heropiouue
100 Or 84 po 130| 0,042+0,00031, ' s no 400
Wapenua Tennonsonsumok-
Hble Bynkanutosbie, MOCT
10179—74, mapku:
300 300 0,074+0,00015¢, - Ot 20 oo 600 | Heropioune
350 - 350 0,079+0,00015¢, —
400 400 0,084+0,000151, -
Martw 3sykonornowaowve| o 80 0,04+0,00031, - Ot munyc 180| Heropioune
6asansToBLIe Mapku E3M, no 450 8 obo-
PCT.YCCP 1977—87 NOMKE U3 TKAHU
CTEK/SIHHOWA; 0
700—. 06onou- |
K€ U3 KpemHe-
3EMHOW TKaHU
MaTbl MuHepanosaTHuie Ot munyc 180| Heropioune
npowwsHbie, FOCT 21880~ 10 450 nna ma-
86, mapku: , TOB HA TKaHW,
100 102—-132 certke, Xoncre
125 133—162 0,059-0,054 M3 CTEK/NOBO-
nokHa; no 700
— Ha MeTanm-
4eCkoh ceTke
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T, T™HC. Ky6. M; THC. KBTrOx

!
[
i
i : i
“ TTponomxenns. nonarka 1
H A .
_ BHPOBHULITBO TEMNOBOT EHEPIil KOTEALHAMN Bupobuuurso Tennosoi eneprii TEL], TEC, AEC, xorencpauifiHumy y Tay 3
i P panuuifinux abo Jokepen eHeprii
| BUAM NANHBA BHAH Nanusa
Ne { HaliMeHyBaHHS MOKASHHKIB Omunnua BUMIpY Koz encKTpRHA Yesoro
a/n psuxa . i
. uposHuik e BOTO ; s Smepo e ycsoro
m syrinng | P e Masyr | imuri ye syrinng =v=-....oh=== MasyT | (nemerw, noTpes inmi
THPCA TOWIO) | TEIIOBMX
' Hacocis
A ¢ b B r 1 2 5 6 i 8 9 10 11 12 13
i :
8 BUTPaTH YMOBHOI 0 MANTUBA, ¥ TOMY YHCI: T 28" 140 3
81 Ans notpe6 HaceneH s T 270°966.21
82  |ans norpe6 GromkeTIHX yeTaHoR T 39'690.42
83 Ans notpeb peniriiitux opraHizauii T 29.27
84 AN% NOTPE6 iHUIMX CrIOKUBAYIB T 17°454.52
8.4.1 |13 Hix A1 nOTPE6 11IIMX BHJIIB AIAMBHOCTI TUCH3IATA T 0.00
85 ans p notpe6 i T 0.00
9 K HaTYp NATHBA B YNOBHC =~ % ¥ -
10 Butpatu :E.:-r B HATYPATLHOMY BUMIpI, Y TOMY SMCi: . T, THC. Ky6. N; THC. XBT'ron 51| °279°31 £
230°644.49

101 |ans notpe6 =-o£,_nz§

102 |ans notpe6 Gromkerrux ycraHoB

T, THC. Ky6. M; THC. KBT'TOR

33'788.47

103 |ans notpe6 _vnE_mnxzx opraHizauii

T, THC. Ky6. N; THC. KBTrOR

24.92

104 |anx norpe6 _E.:em. CroXHBa4IB

T, T™MC. Ky6. M; THC. KBT'ron

14°859.72

1041 |13 soux ans =Svnv 1HITHX BMAIB AiSILHOCTI MUCHIIaTA

T, THC. Ky6. M; THC. KBTroa

0.00

adox

0.00

105 |ana p i1oTpe6 m T, THC. Ky6. N; THC. KBT'TOR
11 Bapricms nam uw i nocray ¥y TOMy umcii: ‘THC. TPH : 16
111 |ans notpe6 Haceyeria THC. IpH 1'308°765.16
112 |2 norpe6 Gronferinm yeranos THC. IPH 234°156.62
113 | ans notpe6 pemirfiinix opranizauwif THC. TPH 79.83
114 |ans noTpef iHmMK criokusadis THC. IPH 126'473.88
11.4.1 |is mox ans notpe intiyx Biis AiATLHOCTI NiucHIiATA THC. IpH 0.00
115 |ans pebxEx noTpet THC. IpH 0.00
12 Bapricms 1 a%:Ow:o.c:E.—i- rpu/t 087.
13 Bapricrs oauumni x:w-.-hr..ouw:f-h:l- TpH/r, rpi/Tuc. k6. u;
& rpu/mic. xBrron
i - . "3
13.1  |ans notpeb Hacenchrs TpH/r; rpifie. k6. N;
L rpu/mac. kBrron
132 | ans notpeb GromkeTHIX yeTasoB rpH/r, rpi/mic. k6. N,
rpu/muc. kBrron
133 |ans notpe6 peainiinix opraisauiit TpH/r, rpu/ric. ky6. u;
RSB ¥ rpu/mic. kBr'ron
134 |ans notpe6 iHummx crioxasadis Tpu/r, rpu/ic. xyG. u;
\‘.1'\‘.““11 R rpu/ruc. kBr'ron
135 |ansr p ot 6 ni rpH/T; rpH/THE. KY6. N;
RS rpu/mc. kBrron
JOBIIKOBO: o6c: T9HI i
14 1JIK «1!.:...“:' rasy Ha mup nix wac e

- - - - .
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IHXeHepHe obnagHaHHA OyauHKIB i cnopyaA.

OEPXABHI BYOIBEJIbHI HOPMU YKPAIHU

3oBHiLLHI MepeXxi Ta cnopyau

TENNOBI MEPEXI
NEH B.2.5-39:2008

Kuis
MiHperioHbya YkpaiHu
2009
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(Aosigkosuit)

FPAHWYHI TOBLWMHWU TENMOI3ONAULIMHUX KOHCTPYKLIM ANA OBNAQHAHHA TPYEOMNPOBOIB

Cnocib npoknagaxHus Tpybonposoais
30BHilWHIA niaveTp Hag3eMHMM | y TyHeni Y HenpoxigHoMy KaHani
cTaneBux Tpyo, MM panuyHi TOBWKMHYM TennoizonsaUiIRHOro Wapy, MM, 3a Temnepartypwu, °C
20 i 6inblue 20 i 6inblue £o 150 BKIHOYHO 151 i 6inble

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 binbwe 320 260 140 220

Mpumitka. Y Bunagkax, konv po3paxyHkoBa TOBLYMHA i30NALi BiNbLUe rpaHUHOI, CMiA NPUAMATU BinbLL eDEKTUBHIAR TENNOI30-
NAUINHKA MaTepian Ta 0BMeXUTUCH rPaHUYHOK TOBLUMHOK TENMOBOT i30N AL, AKLLO Le A0NYCTUMO 33 yMOBaMU TEXHOSOMYHOrO
npouecy.




3ATBEPIDKYIO
ConoBHUiA iHXeHep

C.B.ActaneHkoB
2017p.

ﬂoéim(a Npo cepefHbO3BAXEHY TEMIIOTY 3ropAHHA HUKYY
3rigHo nacnopTa (i3uKo-XiMiYHUX NnapameTpis NPUPOAHOro rasy

. " 2017pik
3HayeHHs
CymapHa Tennota TensnoTu
Micsub BMTpaTa rasy, 3ropsiHHA 3ropsiHHA
TUC.M.KY6 HWKYa, npupoaHoro
| xkxkan/m.ky6 | rasy, kkan/m.ky6
CiueHb 65'031.964 |. 8179 -
NIOTUK 55'214.011 8179
6epeseHb 38°149.101 8228
KBiTEHb 6°303.027 8226
TpaBeHb 4°027.735 8283
yepBeHb 2'418.690 8265
nuneHs 2'961.755 ‘ 8263 87206
cepnexb 2'417.619 8231
BepeceHb 3'205.119 8247
YKOBTEHb 12°452.530 8200}
nucronan 41°825.533 8230|
|rpyaeHs 44°410.511 8217
3a 2017 pik | 279°317.595 '
(I #
K=QHD ) K= 8206 K=1.172
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OLA KOHUEPHY «MICHKI TEIJIOBI MEPEXT »
3aBoxcHKOT0 paony

% HAKA3
0/ 0X 2o Ne 437/ 7

s, 3aN0DKOKS

[Ipo mpusHaueHus
BiJINTOBI AaJIbHUX 0Ci0

3 Merow 3alesnedeHHs TeXHIUHOMO OBCTENEHHS TEILIOBMX  MEpeK, 5K
NPUAMAIOTE YYacTh y TPAHCIIOPTYBALH] TENIoBOT eHeprii BiJl KOTENeHb 1o i
Anmipana Yuiakosa, 251 ta busikina, 272

HAKA3VIO:

1. TIpusHauuTy BiNNMOBIAAMBHKX 32 TexHIYHe OBCTEKEHHS TEIUIOBHX Mepex no i1
KOHLIEPHY "MTM” 3asozncsxoro paiiony HavanbHHKA ATTE Jhrororo 0.0
Ha4dalbHUKAa CEKTOPY TEXHIYHOIG CYIPOBOUKEHHS BUPOGHHUTBA Taykui J1.O .
imxenepa 1l xar. CTCB Kamanosy [.@. '

2. KOHTpOIIb 32 BHKOHAHHSM LLOTC HAKA3Y IOKTACTH HA TOJOBHOLO THX)eHepa

Jromina O.J1.
: /'//f 4 ~ o

Jmpextop o ~ K.O. Hukonenko

{ /

“ /f

|
- e e LlAKA3 TU'OTOBACHAN: - — o e ——— e ' L TTTTETE T B

magansHuk CTCB o o JLO. Tayxui

R e o b TR R el e L R . ’ e e el



M. 3amopixoKs «Mr»_of 2017

AKT T€XHIYHOTO OTJISTY

Kowmicis B ckimani HaganeHuka JTTE Jrotoro 10.0., navansauka CTCB
W Taykui JI.O., imkenepa Il xar. CTCB Kamanosoi K.®., cknanu gificHui akT y
TOMY, IIIO TIPU OOCTEXEHHI ICHYIOUMX TPYOONPOBOIIB TEIJIONOCTaYaHHs TEII0BO1
Mepexi 1o x/06 mo Byn. bunkina,l19, sxa excruryaryerbes 3 1996p, BusABIEHO
Gbisnunuit 3H0C TpyOGompoBoAiB. TpyOompoBOAM 3HAXOASTHCS B HEMPOXIAHOMY
KaHali, 32 Yac TPUBAJIOl eKCIUTyaTallii CIIoCTepiraeThCsl 30BHIIIHS Ta BHYTPILIHS
KOpo3iss TpyO, 1301l YAaCTKOBO MOWIKOJ)KE€HA, IO INPU3BOAUTH IO 3HAYHMUX
TerIoBTpar. Ha minsgHui noBXuHOIO 88M BCTaHOBIEHO 15 XOMYyTIB, BUKOHaHa
3aBapKa TPIIIUH J0BXUHOIO S0MM — 10mT.
BucHoBok KkoMmicii: 3 MeToro 3amo0iraHHs aBapiiHUX CHUTyallid B
OTaTIOBAILHUM TIepioa Ta 3abe3rneueHHs SKICHOTO TEIUIONOCTavYaHHs — 3aMIHUTH
TEIJIOBY MePeXYy 0 )XHUTIOBOro OyAWHKY 1o ByJ. bunkina, 19.

AKT IiImAcaiIu:

Havansauk JITTE %(c & Jrotuit H0.0

HavanbHUK CeKTOpY TEXHIYHOTO
CYTIPOBOJKEHHS BUPOOHUIITBA = /
3aBOACHKOro paiioHy L, Tayxkui JI.O

TImxenep Il xareropii

CEKTOpPY TEXHIUYHOTO

CYTIpOBOJ)KEHHS] BUPOOHUIITBA

3aBOJICHKOTO palioHy ‘t?ké»/ Kamanosa K.O.
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BHyTpiwHbOKBapTanbHa TennoBa Mepexa Ao xutnosoro 6yauHky Ne19 no Byn.Bunkiva, M.3anopixoksa - TexHiuHe
nepeocHaleHHs

Tpy6u cTaneBi enekTpo3BapHi 3 Tennorigpoiszonsauicto i3 niHononiypetaHy 3 30BHilWHLOK 060MOHKOH i3
nonieTunexy, giamerp Tpy6 50 Mm

BapricTb 3a 1M 3a 3Be4€HUM KOLLUTOPUCOM, rpH CaHTexMoHTax OHikc T

367,19 367,19 383,00
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"CAHTEXMOHTAM"

HKOOPNEPATMHB

HavanoHuky BMTN

KoKuepHy «Micbki Tennosi mepesxi»

MockaneHko AA,

Ha Baw 33nuT NOBIAOMAREMO NPO BIANYCKHI Uil Ha Tpy6u Ta dacoHRi BrpobHu nonepeaHbLCI30NbOBAH] v
nonietTuneHosin obonokru,i.

iHa Be3 ) ]
HaﬁmeHyaam.m i ;:AM | H nana Uika 3 nNas |
K’omHo qaneee, 90°, xpyTo awruyrefwnonepe,qnf;o Tenﬁonsonbosgue o 1665.30 199836
MHONONIYPETAaHOM B NONIeTUNEHOBIK 0BonoHUi, AH 133x4,5/225 mm
Be, 90°, 8 e, No 0 TENN0I30NbOR ! . i
hpmu:» cv'rane e, 90 prTo UTHYT wn nepe,qng TENN0I30NbOBAHE wr 3796.79 | 455615 |
MHONONYPETEHOM B NoNIeTUNEHOBIK obononui, AH 219x56,0/315 mm !
Konino ctanese, 90°, KPyTO BUrHYTE, NONEPeAHBO TENN0I30NbOBAHE .
onmo ¢ PYTO BUTHYTE, NonEpea! wr 691131 829357
AIHONONIYPETAHOM B NONieTHAEHOBIN 060n0HLi, AH 325x8,0/450 mm
KOMNEHCaTop CunbdOHHMIA 40 TENN0I30NLOBAHMX T 6, giameTpom : |
PChIEG Yo Alanep wr 20897.98 | 2507758
159/250 mm
KOMNEHCaTop cunbdOHHUI A0 TeNN0I30Nb0BaAHUX T 6, piamerpom
- P cinug g s wr | 95919.74  115103.69
426/560 mm ‘
RomnnexT izonsuii ctukis EP-2 g0 T€NN0I30AbOBAHMX T /6, TUnoposmi
133/225 ma ; 8 . ¢ p wr 299.46 359.35




e e e s b

R R Bt il ol R

R ——— P e ——"

RS ————

Lotpar oy o marill criagio L2 aa e A I‘*(\nx_"\njwt} Ir*«:'i’)“'y]nnf\ltnjel
Wik P by - -

o

‘ : wr Tl d £50.0b
159/250 mm . S o
}:’omnnexr i30A8UIT cTURIB EP-3 0 TennoizonbosaHux Tpyd, TMNOPO3IMIp ' - 602.98 72358

L 273/00mMm | |

i i8 EP-3 Tennoi vo, T ip | !
KOMNNEKT i30NnAauil cTukis £ N0 TeNN0iI30N60BaHuX TpyHD, TMNOPO3MIpP wr 924.46 | 1109.35 |
325/450 mm :
K i30AauUil CTUKIB EP-3 A0 TeNN0i30Nb0BaKux Tpyb, TUNO i i
?wnexr 3078411 cTUKiB EP-3 A0 TeNN0i301b0BaKux TpyD, TMNOPO3IMIP - 536.32 643.58
219/315 mm !
Onopa KoB3Ha A0 TeNN0I301b0BaHUX TPyS, TUNOPO3MIp 76/140 mm wr 291.12 349.34 |

| Onopa K0B3Ha 40 TeNN0I301b0BaHUX TpyD, THNopo3mip 108/200 mm wr 309.13 | 370.96
Onopa KoB3Ha 40 TenN0iz0Nb0BaHKUX TpyD, THNOPo3mip 159/250 mm wr 447.21 536.65
Onopa KoB3Ha A0 Tennoizonbosakux Tpyd, TMNopo3mip 273/400 wT 650.00 780.00
Onopa KOB3Ha A0 TeNN0I30AbOBaHKUX TPYD, TNopo3amip 325/450 wr 750.00 300.00
Onopa H'E’D\/XOMG ANRA pr”6H nonep?:qnbo Tenn?i39nboaaHo"t’ - 1863.99 223679
niHoNOAiIypeTaHom B nonieTuneHosin obonoxui, aiameTpom 89/160 mm i
Onopa Hepyxoma ana Tpybu nonepeaHsbo TennoizonbosaHol 'i
niKononiypeTaHom B nonieTunernosin obonowui, giamerpom 108/200 Iowr 2441.00 2929.20
MM | i

f Onopa Hepyxoma ana Tpybu nonepeaHbo TeNN0i30NbOBAHOT ' |
niHoNoniypeTaHom B noaieTuneHosin oBonorui, Aiamerpom 133/225 wr 3191.00 3829.20
MNI
Onopa Hepyxoma AnR Tpybu nonepeaHbO TENAOI30NBOBAHOT
niHononiypeTaHoMm B nonieTuneHosin o6onokui, agiametpom 153/250 wr 3715.55 445866
MM |

- Onopa Hepyxoma ana Tpybu nonepearbo TeNN0i301b08aHOT

‘( niKononiypeTaHom B nonieTune+osiin obonoHui, giametpom 219/315 wr 5294.06 6 352.87
MM

3 Hepyxoma / 6u nonepe Qi301b0OBAHOI {
Oigpa HEPyXuMS SAs THYON ONEReRbO ISIalob0RaHo! Cwr 711676 | 854011
NiHONONiypeTaHoM B NOAIETUNEHOBIM 060N0HUI, AiameTpom 273/400 | (
, !
Onopa Hepyxoma ans Tpybu nonepeanbo TeNN0I30AbOBAHOT |
H1Opd HEPyxoMe AIA TRY iy o wr | 1037898 | 12454.78 |
NiIHONONIYPETAHOM B NONIETUNEHOBIM 060N0HUI, AiameTpom 325/450 |

’-.Oa a B a Ao Tennoizonsosa TPY6, A

; nopa Hanpasafya g oi3onboBaHux TpyH, giamerpom 159/250 - 371555 4458 66
MM
TpyBa CTaneBa eNexKTpPo3BapHAa NoNepeaHsO TeNN0I30ABOBaHA * ;

Dy=8 CL poaRap APRARES TEF ° M 367.19 440.63 |
niHONONIypeTaHoOM B nonieTunerosin obononyi, AH 57x3,5/125 %
TpybBa cTanesa enekTpo3BapHa nonepeaHbo TenN0i3nab08aka

| WPYIa LT passap s . M 463.05 555.66

NIHONONIYPRTAHOM B NosieTuneHoBIn obonoHui, Ax 76x4,0/140

e am a
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Tpv6a cr;neea enexrposgapna nongfaenubo Ter.mouonboaaua " 515 97 619.16
niHONONIypeTaHoMm 8 nonieTuneHoBi% obonoryi, AH 89x4,0/160 mm
oy 3 i Ba | 1
Tp /6a cxgnesa enempoagapHa nong?egnbo TelijlBOIlbO Ha " 658 20 789.84
| NIHONOANIYPETHOM B NONIETUNEHOBIW 060(10Hu1, [+ 108x4,5/200 mm
‘ préa crgnesa E‘HEKTDOJB.apHa noncipegHbo rer.1,101sonboear+a “ 816.98 980.38
niHONOANIypeTaHoM B nonieTmneHoBit o6onoHui, AH 133x4,5/225 mm !
' TpyBa cranesa enext BapHa non HbO TeNN0I30NbOBAHA
pyBa cranesa enexrpossap g théa M 103641 | 124369
NiKONONIYPeTaHOM B nonieTneHosin obonoHui, [H 159x5/250 mm ,
 Tpy6a CTanesa enekTPo3BapHa NONEPeAHbO TeNN0I30Nb0BAHA i
pyDa cT Roasap SR . M 170729 | 2048.75
niHONONiypeTaHoM B nonieTuneHorivt 060n0HLI, A+ 219x6,0/315 Mm , i
| T ’68 CTaneBa enexkTpo3BapHa nonepeaHbo TENN0I30bOBaHa ! £
U pynacr poAbAp R ol " LM 207063 248475
NiHONONIYPETaHOM B NonietTunenosin obononui, Ax 273x7,0/400 mm | ! i i
i
Tpy6a ctanesa enexTpoIBapHa NONEPeaHLO TeNN0I30Nb08aHA f ':
AN i "B « Cm | 332500|  3990.00
niKononiypeTaHom B nonietTunerosin obononui, A+ 325x8,0/450 mm :
Tpy6a cTanera enekTpo3BapHa NONEPeaHbO TeNf0i30NLOBaHA
PyDa LT po3kap g ‘ ! M | 513567 | 6162.80
NiHONONIypeTaHoMm B nonieTuneHosin obonoHui, [AH 426-9.0/560 mm !
KomneHcaTopm canbHunkosi [0aHOGIYKI] i3 CTanesux enekTpossapHux Ta

) wr 14 820.26 17 784.31
- Ge3woBHUX TPyD, ANA TeNN0BKUx Mepex, aiameTp 250 mm : !

KOMNEHCATOpK CanbHUKOBI [0AHOBIUKI] i3 CTaneBuX enexTpo3BapHUX Ta

Geswosrnx TpyD, AnA Tennosux mepex, giamerp 300 mm wr ARZB1.75 Al Rds.10

. 3 noBarato,

3aCTYyNHUK AUpeKTopa o T i

BK “CaHTexmoHTam” A< €.1. UnpynbHukos
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s, Xapkis, np.f"arapina, 360 3 [Vp 26006019137601
en: thake (057) 713-83-62 B (AT «AITbDA-BAHKD:
jikslid. khi@ukr.net ' s
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Caizourso Ne ,‘)Xﬁlmb‘;

{ Smx, 239
;
‘ 120.04.2018 Konuepny «MICBKI TEMOBI MEPEXKD:
i .
Komepuiitna nponosuis
HaiimenyBanns o1 Ilia 6e3 | Hliua s
AHMCHYBARH | , ! ;
U o femw | nAB | TULB
Koritio cranese, 90°, p\ T0 mum Te. nnmpe B0 TEMIO130] woBake e | 003.00 2 283 60
. G | B¢ o o =0.3,00
HIHONOJIYPETAHOM 8 10 Hens EHOBIH obononui, Jdu 13 3x4,5/225Mm L RS T ‘
[Konino craiese. Y07, KpyTo BUIHYTE, IONEPEIHbLO TCIL 10110bOBANE | : | »
‘ Kp) ek eon wr | 4045.00 4 854.00
PHONOATYPETAHOM B 110/ HETHACHOBIA 000! onud, An 219x6,0315mm 1
CriHe eranese. 907 KpyTo BUrHYTE, NONEPEHbO TEH DIOABOBAHC ! : 3 e A B T
o P P e, i, Dt | 834400 10012.80
HHONO ATYPETAHOM B mmcm ACHOBIN OOOAOHUE, Jn 325x8. OASOMM e
K OMITEHCATOP CHIBDOHHHIT 0 TEII0T3MIbOBAHHX TPYD. ATAMETPOM . L _
KPMIICHERTRR SIS S 2 pe wr 27 500,00 33 000,00
\‘»} ‘wU MM )
KoMieHeaTop cHIbd WM 10 TENA00A SBAHMX TPYO, JIAMETPOM I T
CHUE p (& b(i ( Qe [$153 bk ¢ Py JHAME { } arr | 109 ”()U.Ul' 800.00
126/560 MM | o
KOMIICKT 1300 ¢ THKis EP-2 10 Ten; J0T30.1bOBAHHX xpw mnnpus\np . | 13 80
A P 8
. 133/225 mm_ : ‘
| | KoMruIeRT Bonsuii Crukip 15P-3 10 TENIIOI30NBOBAHNX }g\\() nnmpmmp . i 262.00
i [59/250 mm o o
ﬁ KOMUIEKT (30JALLT CTHRIB [P-3 no0 Ten 101301BOBAHIX tp\n mnopmmp - | Q76.00
1 | d /OUU
; 273/400xmm !
. e S S B
! KOMITeRT 13011 ki LP-3 10 Tenioiso; [BOBAHKX TPy 0., THIOPO3MIP ' .
i b o a0 o e ‘ ¥ LT 1 008,00 ¢ | 209,60
MM ; '

f i‘\i!! 1CK x&(\ z){‘lH L!III\;!’ EP-3 10 TEHIO3ObOBAHUX py O, '(‘H!'l\')p()'{\lip 5160
N 10U

i" ~E\ MM

a0 89

680 oo" 81

i\)nupaﬁ Y sg{g ,Lu lﬂu

- Oopa KOB3Ha 10 1 wnx‘m' ) T
Onopa KoB3Ha J10 Ten10130, ‘u,ms(mn\ o _MX”’X ()0 993,60
= ‘2()()1) P 03600

Or10pa KOB3HA JI0 TEILI00ILOBAHHY TPYC 0
Onopa Hepyxoma s TpyOu nonep HBO TETUIOFONLOBANOT | | S -
P a AR TP pieatb ’ oo Lo 2356001 282720
HHONOAIYPETAHOM B TIOCTHACHOB iit oBostonu, diavetpos 897160 My | s

Oopa HepyXMa s FPVOH HOTIEPEAHBO eIIOT3ONbOBAHOT . : e e I
Opa HEpyx ) S - G 0 2920,00 1 3 504,00
NEHOHOMIYPETAHOM B HOTICTH: reroBiit odoaon, ud\aezw ) 1
fAnpexkTop_ C i o _Epouenko LT,
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FHHOII) l\Pi.‘IdH()\{ B HO'HCIH;IQH\‘B]H ()004‘10!1[“. JMM JTpOM

Cnnpa nepy XMa g Tpy Ou OnepeiHsLo T(.'IL]OI';O.’TM)BAHDI

THiE

HHHOTH UH\PC

fiopa HEpPYXoMa a4 Tp\(Wl 1onepeaIHbo TEN101307 NHOBAHOT

HOTYPETAHOM B n(),ncm,lcuomn mm,muul. Aiamerpom 21

Hipi HEPYXOMA A lp\UH H(‘prt‘ IHLO TCIU 101" EOJbOBJHUI
[§18 3] ‘l\ ["CI({H('\! B Hﬂ llufH ICH\HHH ()UO YUHL{I de‘\it,]p()ﬂ

Ui HEPYROM

FOTOIY PETaHL

B 110 jiernaeHoii 000; T0HIL, AIaMETPOM 325/430

Haiimenysanus (),l ﬂum 63 1lina 2 |
. B puv | 1B nas.
110Ab0BAHOT ; |

0I30/1bOBAHO! o - 1 659.00 | 439080 |

133/225 MM e}

wr 123,00 7 347,60 A

AHOM B HOETH] CHOBIH ooonomu.,ua\w;pmi 159/250 MM - ,W;..;._-m. o
. wr 6 117.00 340. m'

973135 mn IR |

. wr $ 160,00 9 792,00

2737400 !

A 1. N —

4 I/II)\(ll\l“)»I 101300 BO . i . !
a 1A TpYOH ONEPeaHbO 1101300 bOBAHOT . 13 500.00 16 200.00 |

’U\pt?TAHO‘\l B {10

';'sﬂ-’nmm [epa e

CHHONONIYPETAHOM B 110]
{ fa cranesa x..xempo”ampnm 1
HOATYPETAHOM B 1102
1 CraneBa eneKTpO3BapHa NoNepel
HiHONOATYPETAHOM B 110 1ieT e HOBIH 0bo0LI,

2IEKTPOER

apHa ONEPESIHLO TENJIONOALOBARL

eTHIICHORTH 000) sonid, Hn 2
onepeAHbO FENAOIOALOBANA

7.0

JeTH. renoBii oBoaonui, JH 219x6.0/ 3"}«;@;\1”

‘400 v

T IeHOBIH obononn, 1 325x8.0/450 Mm.

HBO TEIBIONROABLOBAHA
JlH426-9.0/560 v 1

LOANCHCATOPH CATBHUKOR
| e Ax TPYO. JUIA TEILIOBH

[ OMIEHEATOPH CAUTBHHKOBI [oanobiuHi]
eauoBHMX TPYO, 1A TEMIOBUX MEPCK, aiamerp 300 mm

]ofumomm] i1 cTanesux c;(ei\rpusudpm«\ Ta
N MEPEiK, aiamerp 250 MM _
CTAIEBHX EIEKT pmnap;mx T

5 (138 00

3 200,00

19 200,00 |

Opit HANpaBAROUa 10 Te 1013071bOBAHHX rpy0, AlaMeTpoM H‘):T 442300 ¢ 0
A\ B CTAeBa EAEKTPOIBAPHA HONEPEIHBO TEILI0IB01bOBARA ‘
i PO3BAPH: PRASR N M 83.0() 159,60
(HOTIONTYPeTAHOM B nosieTuaeHosii obosonul, M 57x3,5/128 4 RN
[ pyOa craseBa eleKTPO3BapHa HONCPEAHLO TeNI010AbOBANA *
e posBap oAl o M 469,00 562,80 |
STIOMTYPETAHOM B nostieruieHosiit obonont, JH 76x4.0/ ‘140 8
py (i CTANICRa EIEKTPOIBAPHA IONCPEAHBO TEMI0I301LOBAH " 1.00 697.20
HHOTIONTY PETAHOM B nOJIET wienosii oBosiontt, Jn 89x4,0/160 Mm__ ' o o
i m!m CrATCBa SICKTPO3BAPHA MONEPEAHEO TEMI0I30NBOBANA .
‘ po3Bapii: IPEAHLG ThE an M 668()0 801.60
HONOAYPETAHOM B nonieruaerosiit oboonul, JH 108x4,5/200 mm B 5
{ pyGa cTajleBa €EKTPO3BAPHA HOTICPEAHBO TEILL 10130/1LOBAHA . 853.00 [ 023.60
OrOypeTaHOM B nonieTiieHosiil obosonu, i 133x4.5/225 mi S
pvida cTAnEeBa CAEKTPO3BAPHA HONCPEAHLO TENJA0I30/1bOBAHA " | 126,00 | 135120
GHORONYPETAHOM B NOJHETH, reHoBiii oBostonit, Jn 139x5/250 MM ) P . T
Ha e KTPO3 : SDEAHBO TEIOT3 1 f
| CTAICBa ENeKTPOIRAPHA NONCPEAHBO TEILIONONLOBIHI y | ““‘00 3 089

i 6 KZS.(’)U

18 240,00 %

Epotuenro L1

1D ERTOP
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