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Posansinymo icmopiio cmeopents ma OCHOGHI HANPAMKU GUKOPUCTNAHHS YIMUTI3AYITHUX 1TYPO00emanOepHux yCma-
Hoeok. Hasedeno npunyunogi cxemu ycmanogox, onuc ix pobomit, KOHCmMpyKmueHi ocobugocmi. /lani mexiyui xapaxme-
pucmuxuy nypoooemaHOepHUx YCMarHo80K, sIKi po3poONsIOmbCsl I 6UNYCKalombCsi nionpuemcmeamu Ykpainu. Biooopaoice-
HO IX eHepeemuyHy ma eKOHOMIUHY eqPeKmMUBHICMb 6i0 GNPOBAONCEHHSL HA 00'EKMAX 2a30601 NPOMUCIO80CTI YKpaiHu.

KorouoBi crioBa: yruimizartis, TypOOIeTaHIepHa YCTAaHOBKA, KOMIIPECOPHA CTAHIIIsS, Ta30pO3IOALIFHA CTAHIIIs, Fra30pe-

TYJSITOPHUM ITyHKT.

P accmompena ucmopusi CO30GHUSL U OCHOBHbLE Hanpaeienus UcCnoib306anusl ymuiu3ayuoOHHbvlx myp60()emaHdeprLx

yemanosok. Tlpueedenvl npuHyunuanbhvle cxembl YCMAHOBOK, ONUCAHUE UX PAOOMb, KOHCMPYKNUGHBIE OCOOEHHOCMILL.
Janvl mexnuyeckue xapaxmepucmuxiy mypo00emanoepHbix YCmMaHo8OK, pa3pabOmMaHHbIX U BbINYCKAEMbIX NPeOnpUsimus-
mu Yepaunot. Tloxkazana ux sHepeemuueckasi u IKOHOMUYECKAs IhPexmusHocms om eHeoperus Ha 00bEKMAx 2a3060l

NPOMbIULIEHHOCTU Vi KpauHbwl.

Kimtouerle croBa: yruiunsanys, Typ60)leTaHz[epHaﬁ YCTaHOBKa, KOMIIPECCOpHasA CTaHUIUA, ra3opaclpeaeanTeIbHas

CTaHLMA, [A30PETyIATOPHBIN ITyHKT.

The history of creation and main directions of use of the utilization turbine expanders are examined.
Principal unit structure diagrams, their operation descriptions, and design features are described. Technical
features of the turbine expanders, designed and produced by Ukrainian enterprises, are presented. Their power
and economic efficiencies due to their introduction at Ukrainian gas industry enterprises are shown.

Key words: utilization, turbine expander, compressor station, gas distribution station, gas control unit.

Ha cporoaminmmiii 1eHb eHEPris peyKUiiHOro
MPHUPOIHOTO Ta3y BBAKAETHCS OIHIEIO 13 3HAYHMUX,
MPOTE Mall0 BUKOPUCTOBYBAaHUX PE3EPBiB BTOPHH-
HUX eHepropecypciB 00’€KTiB ra30BOi MPOMHCIO-
BOCT!I.

VYkpaiHa € ofHi€lo i3 mepiux KpaiH y CBITi B
ramy3i yruiizamii eHeprii THCKY MPHPOAHOrO razy
Ta Ti BHUKOPUCTAHHS JJIsi BUPOOHHMIITBA EJIEKTPO-
eHeprii 1 po3poOKu yTHITI3alIHUX TypOoIeTaH e-
pHux ycraHoBok (YTY) ans koMmpecopHUX cTa-
Huii (KC) ra3onpoBoais, ra3opo3noAlIbHIX CTaH-
uiii (TPC), rasoperynsropuux nyunkris (I'PTI).

Sk Bigomo, MarictpalibHi Ta30IpPOBOAN Ipa-
LIOI0Th 3 pobounM THCKOM 5,5-7,4 MlIla. Ilotim
ra3 penykyerscsi B I'PC mo 0, 3 0, 6 a6o 1 ,2 MIla i
TIO/IA€THCSA B PO3NMOAUIBHY Mepexky 1 naii — na ['PII
1 ciokuBavaM. [Ipu 1ibOMy eHeprisi Ha UTUIIKOBOT'O
THUCKY BTPaYa€eThCA.
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Inme BigOyBaeTbcss B TypOOJETaHACPHUX
yeraHoBkax. Ilpouec posmmpenHs rasy B yruiisa-
LIFHAX Typ6ozleraH11epan ycraHoBkax (YTIY)
Gnu3pKuil 10 I30eHTpONINHOrO, WO 3abesmnedye
OlepKaHHs MaKCHMAJNbHOI BENWYMHM EHEprii 3
OJIMHHIII MacH yCTaHOBKH, a, OT)KE 1 MiHIMAJIbHOT
co0iBapTOCTi BUPOOHUIITBA.

KpimM TOro, Ha OCHOBI 0araToOpi4HOrO JOCBIAY
POOIT HU3BKOTEMIIEPATYPHOI MiJJTOTOBKU MPHPOITHO-
rO Tasy B Ta30Bill IPOMUCIOBOCTI BIIOMO, 11O 3aCTO-
CyBaHHs TypOOJCTaHICPHHX arperatis 00yMOBIIOE
TPOCTOTY, Hafif{HICTb, HU3bKY METAIOEMHICTb KOHC-
TPYKILHA i MMPOKUH Jliana3oH peKUMIB, MiHIMATbHY
KUTbKICTh 00CITyTOBYIOUOrO IEPCOHAIY, BiICYTHICTH
BIUIMBY HA HABKOJIMIIHE CEPETOBUILE 1 HEBUCOKI Ka-
TiTaJIbHI | eKCIUTyaTaLilHi BUTPATH.

TypOoneraniepHi yTuiizalliiiHi yCTaHOBKH 3a-
CTOCOBYIOTBCSl HA KOMIIPECOPHUX CTAHINSAX Marict-
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panbHuX razonpoBoniB, ' PC, Ha I'PII piznux enep-
TETHYHKX O0'€KTIB, HANPUKIIA/, TEILIOBHX EJICKTPH-
YHHMX CTaHIIIH (TEC) ta iH. [ToTyxHicTh TypOOmeTa-
HJIEPIB HAHYACTILIIE BUKOPUCTOBYETHCS VISl TIPUBOJLY
eJIeKTporeHepaToplB 3a ouinkamu (axisuis, 30Kpe-
Mma, AT "Kpiokop" (Pocist), nuToMi KarmmitanbHi BU-
TpaTH Ha CIIOPY/KEHHS TOAIOHUX YCTAHOBOK OJIH-
HUYHOIO TOTYXHICTIO Topsaky 5 MBT, Bmposa-
mxeanx Ha TEC, y 2-3 pasu HUKYI, HDK Y 3BHYali-
HUX ra30- i mapoTypOiHHUX YCTaHOBKaX.

VY nesxux BUMajakax TypOoJeTaHIepy CIykKaTh
JUTS TIPUBOJY KOMITPECOPIB, HACOCIB 1 T.I. SHHXKCH-
HSl TeMIiepaTypu ra3y B TypOojeraniuepax iHOMII
BHUKOPHUCTOBYETHCS ISl OJIEPKAHHS XOJIOJY.

MokHa HaBeCTH 0araTto IMPUKIAJB CTBOPEHHS
KOMITJIGKCHUX YCTaHOBOK, HAIPUKIIA[, JUIS OJlcpKaH-
HS EIEKTpoeHepril 1 xonomy. Jlo HuX, 30Kkpema, Bij-
HOCSITBCS €HEPrOKPHOTEHHI KOMILIIEKCH, po3po0ieHi
AT "Kpiokop".

Briepriie  BUKOpPHCTOBYBaTH Tiepernaji THCKY
npupoaHoro rasy Ha I'PC (I'PII) mrs BUPOOIICHHS
EJICKTPOEHEPTii 3a J0MOMOrow TypboaeTaniepis
3aIPONOHYBAJIH IPYyIla IHKEHEPIB 1 BUCHUX HA 4O~
i 3 akagemikoM M.J[. Minionmmkosum y 1947 p.
VY 1948 p. mporo3uiiio Ux aBTOpiB OynIo ekcrie-
PUMEHTAIIFHO TEPEeBIpEHO Ha TypOOAeTaHJepHiit
ycranoBii ['PIT [lamaBchkoro ca)xoBOro 3aBOAY
O.B. AnekcanapoBum. THck ra3y Ha BXOAi B Typ-
Oonerannep cranosuB 0,6-1 MIla, Ha BUXOmI —
0,12-0,13 MlIla. [ToTyXHICTh YCTaHOBKH CTaHOBH-
na 50-80 kBT.

VY 1959 p. 3rigno npoekry [HcTuTyTy razy AH
YPCP na I'PC-1 m. Kuepa 0yno 3MOHTOBaHO 10-
CIIHY YCTaHOBKY BHPOOHUIITBA €IEKTPOCHEPTii i
xomoxy. ¥ 1960+1961 pp. Bona BunpoOyBana rpy-
1010 irkenepis nix kepisauuTBoM O.I1. Knimenka.

CucremaTHyHi  JIOCHIKCHHS 1  BHPILICHHS
npoOiieM palrioHaJTbHOTO BUKOPUCTAHHS MTOTEHIIIH-
HOI eHeprii IPOCeNbOBAHUX MOTOKIB Ta3y MOYaINCS
y 80-x pokax B 00'ennanni "Coro3rypboras", HHHI
BAT «Typb6oras». Tyt 3po0jeHO OIlIHIOBaHHS pe-
cypciB norenuiiHoi eneprii razy Ha ['PC i KC «Min-
Tasnpomy», PO3POOIICHO TEXHOIOTIYHI CXEMH yTHIIi-
3aLHHAX YCTAHOBOK, BU3HAYCHO NapaMeTpy 1 Xapa-
KTEPUCTHKM OOMa/IHAHHs yCTAHOBOK i iXHIO EKOHO-
MiuHY €heKTHBHICTb. Pe3ynbratn LuX OCIIDKEHb
TIOCIY’KHII OCHOBOKO PIlICHHS HAYKOBO-TEXHIYHOI
pamu «Minrasnpomy» konuiaboro CPCP  Bin
04.11.83 p. 3i ctBopeHHs 00'enHaHHAM "COMO3TYp-
Ooraz" yrumizanidaux ycraHoBok YT/Y-2500 mo-
tyxHicTio 2500 kBt mis 'PC 1 YKC2-300 notyx-
nictio 300 kBT mis KC razonposomnis.

IcHye nekinbka cxem Bukopucranus YT/IV.

Crorozti, sIK BiIOMO, MEPE TPAHCIIOPTYBaH-
HSIM TI0 MaricTpajbHHX Ta30MpOBOJIAX Ta3 MpPOXo-
JIMTh OCYIIYBaHHs (32 HEOOXIJAHOCTI i OYHIICHHS)
3a JIONIOMOI'OI0 CHEMiadbHOTO O0JaHAHHS, 30Kpe-
Ma YCTaHOBOK KOMILIEKCHOI miaroToku rasy. Ilpu
1ILOMY BiJI Ta3y BiJIOKPEMITIOETBCS BENMKA YACTHHA
piakux (BHCOKOKHIUIAYNX) BUCOKOTEMIICPATYPHHX
abo KUIUIATH 32 BUCOKOI TEMIIEPATYPH KOMIIOHEH-
TiB 1 Bonoru. OmgHak y rasi nepea ['PC i1 I'PIT me
3QJIMIIAETLCS KA KUTBKICTh TapiB BOIM i BUCO-
KOKHILISMMX JTOMILIOK.

Y pesyibTati po3lUIMpeHHs Tasy B Typoonera-
H7Ep1 1 BIAMOBIAHOTO 3HMXKEHHS HOro Temrepary-
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P MOXKIIMBE YTBOPCHHS KOHICHCATY i TilpaTiB y
ra3onpoBoiax i apMaTypi i, K HACINOK, iXHE 3a-
Opy/iHEHHS 1 HAaBITh 3aKynopKa (3a0MBaHHs 3aCMi-
yeHHs). KpiM TOro, mpu 3HMXKEHHI TeMIlepaTypH
ra3y MOXKJIMBE 3aMep3aHHs BOJIOTM Ha 30BHIIIHIX
MOBEPXHSIX Ta30MpPOBOAIB 1 OOMEp3aHHS TPYHTY
HABKOJIO HUX, IO MOXKE MPU3BECTH JIO iX aedop-
Mauii i pyinysauns. [lomipHoi Temnepatypu, s
MPaBUJIO, BUMAararmTh 1 CIIOKHBadi Tasly, HaIpu-
KJIaJl eHEPTeTUYHI KOTIIH.

Jiis 3amo0iraHHs IUMX SBHIL y OUIBIIOCTI
YTJIV ras nepen HaAXODKEHHIM y TypOOAeTaHaep
MiJIrpiBa€THCs /10 MEBHOI TEMIIEPATypH, WO 3ajie-
KUTh BiJl IPU3HAYEHHs YCTAHOBKH, CTYIEHS OCY-
WIYBAHHS 1 CKIajy Tasy i CTYNCHS DOSIIMPCHH:
ra3zy B TypOojeranaepi. 3a3Buyaii, Takuil migirpis
BiIOyBa€eThCs 3a Temreparypu rasy micias YTIY
(Ha BXOIi 10 CIIOKMBayYa Taszy) He HUx4e, Hik 0-2
°C. B neskux ycTaHOBKax 3aCTOCOBYETHCS IIIIrpiB
rasy i micis Typ6o;[eTaH)1epa

Y Binomux YTV minirpis rasy no 60-100°C
1 OUIbLIe 3MIHCHIOETHCA IIPOMDKHUM TEIIOHOCIEM
(BomOIO, Maporo i T.I.) y CHElialbHUX MiJirpiBa-
yax. ['apstunii teronocii ma I'PC i T'PII, 3a3Bu-
Yaif, OfIepKy€e TEIUIO BijJ 30BHIIIHIX Kepen (Bia
MapoBUX KOTIIB, TEIUIOBUX Mepex). Kpame cra-
HOBHIIIE B IbOMY BimHomeHHl Ha KC rasompo-
BoniB 1 TEC, me mis mimirpiBy rasy Moxke BH-
KOPUCTOBYBATHCh TENJIOTa BHKHUJIHHUX Ta3iB
I'TIA.

[TepeBaxkHa kinbkicte YTAY B Ykpaini, Pocii
1 IHIOWX KpaiHaX BHKOPHUCTOBYETHCS LIS OACP-
KaHHSA eNeKTpoeHeprii, TodTo TypOoaeTaHaepu
CIy’KaTh JIJIsl TIPUBONY elleKTporeHepaTtopi. Tu-
moBa cxema Takoi ycraHoBku momo I'PC i I'PIT
300paxkeHo Ha puc. 1. TypOomeraHaepHa ycTaHO-
BKa mifKiIro4aeTscss mapanensHo ['PC  (IPID).
OCKIJIbKY IPH MaJIMX BUTPATax rasy uepes Typoo-
JeTaHaep JOLUIBHO MaTH MiABHINEHY YacCTOTY
o0epTaHHs, MK TypOOJETaHAECPOM 1 eJeKTpore-
HEpaToOpOM pO3MIIyeThcs penaykrop. [lpu Bemu-
KHX BHUTparax rasy TypOojeranuep 3B'I3ylOTh 3
eIIEKTPOreHepaToOpPOM Oe3MocepeHbO.
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1 —niosedenns cazy oo I'PC; 2 —I'PC (I'PII);
3-VTAY,; 4 —«xpan, 5 — enexmpozenepamop,
6 — pedykmop, 7 — mypbodemanoep;

8 — nidiepisay 2azy
Pucynoxk 1 — IlpunnunoBa cxema YTIY nas
BUPOOIeHHs esekTpoeHeprii na 'PC (I'PII)
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1 - kamepa 3eopanna I'TY,; 2 - naenimau npupooHnozo 2asy. 3 - 8y301 pe@ykyeaHHﬂ 4 - kpanu, 5 - mypbo-

demandep; 6 - enekmpocerepamop, 7 - nidiepienux eazy;, 8§ — YTV, 9

— eazomypOinnuil azpecam

Pucynok 2 — IIpunnunosa cxema YTV a5 BupoOaenns ejekTpoeneprii na KC

Cxemy tunosoi YT/IY na KC 300paxeHo Ha
puc. 2. BiaBia rasy 1o Hel BUKOHAHUH 3 MariCTpa-
JBHOTO Ta30MPOBOJIY TMapaienbHO ONOKY ITiJIroTo-
BKM 1 PEIYKYBaHHs NAlMBHOIO rasy Mepesn Horo
MOJJABaHHSM B KAMEPHU 3TOPSIHHS arperaris.

AHaIoriuHy cxeMy 3acTOCOBaHO i Ui Ta3o-
TypOIHHOT €IEKTPOCTaHIIIi, TUIbKH B I[bOMY BUIIaJ-
Ky 3aMiCTh HarHiTaua MPHPOJHOTO Ta3y BCTAHOB-
JIIOETHCS EIIEKTPOT eHEepaTop.

[IpakTrka MpOEKTYBaHHS 1 eKCIUTyaTarii Ta-
KHX YCTaHOBOK CBIAYUTh, IO TPU OfAepKaHHI |
KBT-TOn monatkoBoi eneKTpuuHOi eHeprii BUTpa-
yaetbes 1,15-1,2 kBT-rog Temnoru.

3nauna kinbkicth YTJIY BUKOPHCTOBYETHCS
JUTS CIIUIBHOT'O OJIEPYKaHHS EIEKTPOCHEPTii 1 X010~
ny. Cxemy OfiHI€T 3 MOMKJIIMBHX YCTaHOBOK 300pa-
xeHo Ha puc. 3 crocoBHo I'PC i I'PII. [opiBHsHO 3
YTOY (puc. 1), y 1aHOMY BHIIAIKy ITicias TypOoO-
JieTaH/iepa PO3MIICHHN CIIOKWUBAY XOJIOAY, Tak
IO ra3 mepesl HUM Ma€ HeoOXiHy MiHYCOBY TeM-
nepaTypy, MOCTATHIO JUIsl pillleHHS 0araThOX BH-
POOHHUYMX 3aja4.

OnepxaHHsS JTy)Xe HU3BKUX TeMIlepaTyp, He-
O0X1THUX, HAIIPUKIAM, JJIS 3PLIKEHHS IPUPOIHO-
ro raszy (Merany), peanizyerscst B YTV 3a nmemo
iHII010 cxeMoro. Ha puc. 4 300paskeHo MPUHITUITO-
BY CXEMY MpPOCTOI YCTAaHOBKH JUIsl 3PiXKCHHS Me-
tany Ha HeBenukuil ' PC. XapakrepHumu prcamu
uiei YTIY € BiacyTHICTH MiIIrpiBy rasy, 3acTocy-
BaHHS TEIJIOOOMIHHUKA I OXOJOKECHHS Trasy
nepef TypOOIETaHAEPOM XOJIOAHMM 3BOPOTHUM
TOTOKOM a3y i I0THCKYBaIbHOIro Kommpecopa. 3a
onyOJIiKOBaHUMH JaHUMH, Y TAKUH crocid 3pipKy-
€Tbest 10 5 % Bif 3arayibHOI BUTPATH Ta3y.

HaBeneHni mnpukinaam cxeM yTHIII3aiHHUAX
YCTAaHOBOK HE BHYEPITYIOTH YCHOTO Pi3HOMAHITTS
BIIOMHX Y JaHHMH Yac CXEM IHIINX YCTaHOBOK.

VY rtenepimHiii yac B Ykpaini Typboneranep-
HI YCTaHOBKH TOTYXHicTIO Bifg 8 10 6000 kBt 3a
CY4acHOI0 TEXHOJIOTI€0 MOXYTh BHTOTOBIISITH
BAT ,Typ6oraz”, KpuBopizbke MiIlIPUEMCTBO
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MazicmpaneHuli

=

1 -TI'PC (I'PIl); 2 - nidiepisnux eazy, 3 - mypoo-
demanoep; 4 - pedykmop, 5 - eneKkmpozeHepamop;
6 - kpan, 7 - cnoacugay xonooy, 8 - YTV
Pucynok 3 — IIpuHuunoBa cxema Jj1s BUPOOITKY
ejiekTpoeHeprii i xoaoay na I'PC (I'PII)
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1 - niogedenns eazy 0o I' PC; 2 - ycmanoska
ocyutyeanus easy, 3 - YCmaHo8KA OYUWEHHS 2a3);
4 - mennoobminHuk; 5 - mypbodemanoep;

6 - domucKysanvHull Komnpecop, 7 — eleKmpo-
eenepamop;, 8 - Opocennv, 9 - cenapamop, 10 - 8i06i0
3pidoicenoco memany, 11 - 8i08io eazy cnoxcusayy
Pucynok 4 — Ilpunnumnora cxema JJ1s1 3pilzKeHHsI
MeTaHy i BUpo0JieHHs esekTpoeHeprii Ha ['PC
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1 —mypbodemandep, 2 — pedykmop, 3 — enexkmpocenepamop, 4 - macrobax eenepamopa,
5 — macnooxonoodxcysau, 6 — knanan 6aunacHuil; 7 — KIanau pe2yuroodull;, 8 — Kianan CmonopHull;
9 — macnoginemp; 10— macrnobax mypbodemandepa, 11, 12 — enekmpomacnoacpezamu;
13 — soenecmiiika nepezopooxa [46]

Pucynok 5 — Cxema komnonyBanus ycranosku JAI'A-2500C /11

i BAT IBIT ,Emnepria”, BAT ,Motop Ciu”
(M. 3amopixoks), AT HBKI ,,3ops-Mammpoekt”
(M. Mukonais). ¥ Pocii po3poOKy i BUTOTOBIICHHS
YTAY 3naiiicaioe BAT ,,KOHCTap”

Y 1abn. 1 HaBeAEHO TEXHIYHI XapaKTEPUCTH-
KH TypOOJIETAHIEPHUX YCTAHOBOK, SKI PO3pOOIIeHi
1 BUITYCKAIOThCS MIAMPUEMCTBAMH Y KpaTHH.

3a KOpIOHOM pO3po0Ka 1 BIPOBAIKCHHS
YTAY mnouanuce 3 70-x pokiB XX CTONITTS 1y
JMaHui yac oxorutroe Outbi, HbK 30 kpain: CHIA,
Pociro, Himeuunny, Itamito, bensriro, Hinepnanam,
I3painb, ABcTpiro TomIO.

BucHoBku

ChoroziHi B ra30TpaHCIIOPTHIH cucTeMi YKpa-
iHM mpaitoe 1425 ra30po3nOAUTBHUX CTaHINN, Ye-
pe3 SKi MOPIYHO HAJIXOIUTh TIPOMHUCIOBUM, KOMY-
HaJbHO-IOOYTOBUM Ta_OIOJDKETHUM CIIOKHBadaM
pu6IM3HO 50 MIPA. M IPUPOIHOTO rasy.

SIKio Bech NPUPOAHUI ra3, SKUM CHOXKHBa-
€TbC B YKpaiHi, IoaBaTd 4depe3 TypOojeTaH/ie-
pu, To Ha ['PC OIIHOYHO MOXKIMBO OTPHMATH
nonatkoBo moHaa 160 MBT renepyrounx moTyxX-
HOCTEH, MO 3MOXKYTh IIOPIYHO BUPOOJISATH MOHA
1,4 mapa. kBr/ron enexrpoeneprii [3].

VY po3noninbHil Mepexi eKCIUTyaTyeThCsl Ta-
kok moHan 16000 razoperymoBaibHUX IYHKTIB
(I'PII), ne Tuck ra3zy penykyerhbes 3 1,2 a6o 0,6 MIla
1o 0,3-0,05 MIla. Sxmo wa Bcix I'PII (Teopernu-
HO) BCTAaHOBUTH TYpOOJETaHJIEpH, TO MOKHA MATH
nonag 300 MBT reHepyrounx MOTYKHOCTEH, sIKi
BUPOOIATUMYTE 26,3 Mupa. kBr/ron enekrpoenep-
rii Ha pIK.

lpu Bukopucranui TypOoaeTaHAEpIB WISt pe-
IOyKyBaHHs TanuBHOro razy Ha KC razompoonis
MOXIINBO ojiepkatu nmpubimzHo 20MBT renepyro-
YHUX TOTYXXHOCTEH, SIKi 3MOXYTh BHPOOJSATH TPH-
6mu3Ho 170 mutH. KBT1/TOA enektpoeHeprii B pik.

TakuMm 4MHOM, SIKIIO BCTAHOBUTH TypOOjeTa-
uaepu Ha ['PC, I'PIT 1 KC, To MoxHa Matu O

7 )
12 )

480 MBT reHepyrounx MOTYXKHOCTEH, SIKi IIOPIYHO
OyzyTs BUpOOsiTH 28 MIpA. KBT/pik enekrpoeHe-
prii.

Cnin 3a3HaunTH, 10 BrpoBamkeHHs YTV B
VYkpaiHi CTpUMYETBCS TIEBHUMH (HaKTOPaMH, OCHO-
BHI 3 AKHUX II€ 3HaYHI IUTOMI KaIliTaJIOBKJIAJECHHS B
TypOoneTaniepHi YCTaHOBKH.
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