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HOBBIIEHUE MAHEBPEHHBIX BO3MOXKHOCTEM
TEILVIO®PUKAIIMOHHBIX ITAPOI'A30BbIX YCTAHOBOK
3A CHET IPUMEHEHUA 9JIEKTPOKOTJIOB

Kann. Texn. nayk KAYAH C. A.Y, maruerp Texn. nayk BAPAHOBCKHIA 1. H.?

DBenopycckuii HayuoHANbHLITE MeXHUYeCKUil yHUgepcumen,
APVII «benHUITH>Hepzonpom»

B Hactosiee Bpems B benopycckoii sHeprocucreme uMeeT MecTo mpodiema
obecneyeHns OajgaHca MOIMHOCTEN B HOYHBIE YacChl, YTO CBSA3aHO C OOJIBIION JI0-
neit mourHOCTH TOL] M MPUBOANT K HEOOXOAMMOCTH MX Pa3TPY3KH HIKE TEMIIO-
BOro rpaduka. B mepcrexTuBe, Mpu 0)KUIAEMOM BBOJE JIBYX KpPYMHBIX SHEPTO-
omoxoB ADC, sTa mpolbiieMa CyIIECTBEHHO OOOCTPUTCS W PEryIUpOBaHUE CY-
TOYHOTO Trpaduka Oe3 NPUMEHEHHs CICHUATIbHBIX MEPONPHITHH CTaHET
HEBO3MOXHBIM [1-3].

[To mporHozam, MomHOCTE ADC COCTaBUT OKOJIO TPETH MOTPEOHOCTH DHEP-
TOCHCTEMBI B ITUKHU 3JIEKTPOIOTPEOICHUS U OKOJIO HOJIOBUHBI — B YaChl €TO CIIa-
na. [Ipu aTom snekTpocHaOKeHue MOTpeOuTeNell TIOUTH MOIHOCTHIO MepereT
k ADC u TOI, u na TOL] nspkeT HeCBONCTBEHHAS TSI HUX (DYHKIIUS PEryJisaTo-
pa CyTOUHBIX TpaUKOB 3JIEKTPUUECKUX HArpy30K B OO0NbIIMX MacmTadax,
BKJTIOYast BCIO MIEPEMEHHYIO 4acTh 3TUX rpadukos [1-3].

B Takux ycnoBusix riyOuHa CHIDKEHMS OTITyCKa 3JeKTposHepruu oT TOL]
B DHEPrOCHUCTEMY CTaHET OMPEACIAIONIMM (PaKTOPOM IIpHU BBEIOOPE CIocoda Imo-
BBIILICHUS] MAHEBPEHHOCTH TypOOycTaHOBOK [2, 3]. B GobIioi cTeneHn sToMy
YCIIOBUIO COOTBETCTBYET pa3rpyKeHUe TypOOyCTaHOBOK B HOUHBIC Hackhl C Mepe-
Jadeil Harpy3ku Terlo(pHUKalMOHHBIX OTOOPOB Ha CIIELMAIBHO YCTaHABIHMBaE-
MbIe 37eKTpoKoTb! (DK), pacxodyromue Ha HarpeB CETEBOH BOIBI AJIEKTPO-
SHEPTUIO, BEIPA0ATHIBAEMYIO TEMH Ke TypOoycTanoBkamu TOLI.

B [3] npuBeneHsl pe3yibTaThl UCCIENOBAHUI 10 ONpENeNeHHI0 TpedyeMoi
MOIITHOCTH 3JIEKTPOKOTIOB Nox B 3aBHCUMOCTH OT CIIpOca Ha MaHEBPEHHYIO 0~
JYNUKOBYIO /MOIHOCTh TOLl m omeHeHa CpaBHHUTENbHAs 3SHEpPreTHYecKas
W dKOoHOMHYEcKasl dpdexTuBHOCTh puMeHenus: JK Ha maporypouHHbIX TOL,
WCTONB3YIOMKX  KPYIHbIE TEIUIO(QHUKALMOHHBIE TNAapOTYpOMHHBIE YCTaHOBKH
(IITY) thma «T». CHmwKeHue BbIOAYU MOIIHOCTH AP, OT TypOOYyCTaHOBKH B
dHEprocucTeMy, cornacHo [3], HaxoauTcs Kak cyMMa (haKTHIECKOTO CHIDKCHUS
ee MOMHOCTH ANy HIXKE TEIJIOBOTO TpaduKa U MOTPEOICHUS DIEKTPOIHEPTHH
MEKTPOKOTIAAMHU Ny

AP, =AN_, +N,.. (1)

Bennuamnab: AN T n N3K MOZKHO BBIPAa3uThb UC€PE3 CHMIKCHUEC HArpy3KHU OTO-

MHUTENBHBIX 0TOOpoB AQ

0t16 !

cru anekrpokoriaoB Q. (Q,. = AQ_ ):

KOTOpPOC COOTBETCTBYCT TCIJIOMPOU3BOAUTCIBHO-

ANTq) :WT(anK ; (2)
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N3K = QBI( /nak’ (3)

rae Wch — yAenpHas BBIPAOOTKA AIIEKTPOSHEPTHH Ha TEIUIOBOM MOTpeOIeHHH

oT00pOB TypOOycTaHoBOK; 1, — KIIJl 31eKTpOoKOTIOB.

C yuetoM (1)—(3) MomHOCTE, MOTpeOIIIEMas ANIEKTPOKOTIIAMHU, COCTABHT:

N, =P @
o n')KW ch+1.

U3 ananuza (4) BUIHO, YTO HEOOXOAMMAs MOIIHOCTE 3JEKTPOKOTIIOB OyAeT
TEM BBIIIE, YeM OOJbLIe 3aJaBacMOe SHEProCHUCTEMON CHHKEHUE BBIAAYH TYyp-
Ooarperata APp,- 1 4eM HIDKE yAelIbHas BBIPAOOTKA 3JIEKTPOIHEPTUU Ha TEILIO-
BOM MOTpeOIeHNN Ha JaHHOM TypOoarperate Wog.

[Maporazossie yctanoBku (I1I'Y), kak KOHAECHCAIIMOHHBIC, TaK U TEINO(UKa-
IIMOHHBIE, MOTy4YaroT Bce Oobliee pacrpocTpaHeHue B benopycckoil sHepro-
cucreme. PaccMorpum 3¢ dekTHBHOCTD pasrpy3ku TtemnodukanuonHon I[II'Y
yrunuzanuonHoro tuna (YIII'Y) na npumepe 6noka [1I'Y-230 MBt Munckoit
TOL-3. B cocraB 610Kka BXOIUT dHEpPreTHUecKas Ta30TypOMHHAS yCTaHOBKA
(I'TY) mommHuocThIO OKOJO0 160 MBT, Temmora cOpOCHBIX Ta30B KOTOPOH HC-
MOJIB3YETCsl B IBYXKOHTYPHOM Kotie-yruimzatope (KY) mis BeipaboTku mapa
it TITY. OTnyck TeIoThl OCYHIECTBIISICTCS MPEHMYIIECTBEHHO W3 OT0O-
poB mapoBoii TypOouHs! (0 ~150 MBT), a_Takke B HEOONBIIOM KOIHYECTBE
(okono 10-25 MBT) — ot KV.

UzBecTHO, UTO BeNWYMHA YAETHHOH BBIPAOOTKM dekTpodnepruu ais [1I'Y

W,y Ha HOMUHAJIBHOM PEKUME CYIIECTBEHHO IPEBBIIIAET 3HAYEHHS 3TOrO
nokasarens s [ITY, Ho mpu 3ToM 0oJiee PEe3KO CHHXKAETCS TPU pasrpys3Ke.
OT10 00BAcHsAETCS TeM, 4To B TemtodukannoHHbx YIII'Y BepaboTka 3meKTpo-
SHEPTUU Ha TEIUIOBOM HOTPEOJICHUHU CKIIaabIBaeTcs u3 BbipaboTku Kak [1TY, tak
u I'TY, a pasrpy3ka YIII'Y ocymiecTBisieTcs 3a CUET yMEHBIIEHUS ITOJ4a4H TOII-
nuBa B Kamepy cropanusi ['TY u conpoBoxzaeTcs 0CTaTOYHO PE3KUM CHIKE-
HUEM SKOHOMUYHOCTHU €€ PadOTHI.

Hns termodukamuonHon YIIT'Y ¢ mpoTuBoaBiIeHYECKOW MapoBoil TypOH-
Hoii (IIT) u oTIycKoM TETI0THI TOJIBKO 0TpadoTaBmuM mapom I1T

N +N N

N
W]-[ry — ary _ I'TY nry _ I'TY +W

: S)
QHFY QOIG QOIG . ( )

rae Ny, Nppys, Ny — 2mexrpuueckas momuocts IIIY, a taxke IITY

uI'TY B ee cocrase; Qyy = Q

oTh

— oTiyck TerioTsl ot [II'Y, paBHBINA OTITyCKY
TEIJIOTHI U3 0TO0POB MapoBoil TypOouHbl; W, — yJenabHas BRIpabOTKa 3JIEKTPO-

SHepruu Ha TertoBoM norpednenun I1T.
Pacxon Temotsl B cBexeM nape Qo Ha mapoBylo TypOMHY W3 ypaBHEHUS
ee TEeIIOBOTo OaaHca MOKHO MPHOIIMKEHHO OLCHUTH 0 (opmyIie

Qy = Qo Wi /1, +1), (6)

a U3 YpaBHCHUA TCILJIOBOT'O OajlaHca KOTJIa-yTHJIU3aTOpa KakK
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1 1 o
Qo = NFTY — —  MiyNam> (7)
[Ty o

e NMyy — KIJI KOTIa-yTuim3aropa, MoKasblBAIOIIMI OO TOJIE3HO MCIIONb-
3yeMOH TeIIOTHl yXOoIsamuX razoB ['TY B maporeHepupyroumx MOBEPXHOCTIX
(6e3 yuera OTITyCKa TEIUIOTHI OT «XBOCTOBOI» MOBEPXHOCTH Ia30BOJITHOTO CETe-
BOro mojgorperarens); Nm — KIIJ TemmoBoro moTroka, yYUTHIBAIOIIUN MOTEPU
TEIUIOTHI TP TpaHcmopTe mapa oT KY k mapoBoi TypOHHE; M»v — dTEKTpOMeXa-
angeckui KITJI.

[Tocne HECTIOXKHBIX MPE0OPa30BaAHUI MTOTYINM:

Q
nK nTl'l
Ny = ﬁ' 8
Tl;w naM

Wiy +1

Wnry = 1 naM:L +WHT' (9)
) - T]Kyn'm
Mrry - Mou

[Ipu pacuere peanbhoit YIII'Y nomomHUTENBHO HEOOXOAUMO YYECTh HAaJH-
4He OTIYCKa TEIUIOTHI C CETEBOM BOAOM HEMOCPeACTBEHHO OT KV, a Takxke Be-
JUYUHY KOHACHCAIIMOHHOM BHIpaOOTKH NapoBOM TypOWHBI U TI.

C ucnoabp30BaHUEM JAHHBIX YHEPIETUUECKUX XapaKTEepUCTUK 000py10BaHUS
[I'Y-230 Munckoii TOL-3 u dopmyn (5)—~(9) mpousBeneHsl pacdeTsl, IO pe-
3yIbTaTaM KOTOpbIX Ha puc. 1 moctpoeHsl 3aBUCUMOCTH Ny, Npypy, Nppy

(crmomrHble MMHUM), a Takoke W, (IWITPHXOBas JMHMA) OT Harpy3ku Q . oTo-
MUTEJILHBIX 0TOOPOB MapoBoi TypOuHbI (1p ts = —15 °C).
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Harpy3ska or60poB napoBoii Typounsi, MBT

Puc. 1. 3aBucumocTs nokazareneit [II'Y oT Harpy3Kku OTONHUTENBHBIX OTOOPOB
apoBoOil TypOUHBI

Kax BuaHO W3 puc. 1, mpu CHMKXEHUU HArpy3Ku OTOOPOB OT HOMWHAJIHHOM
BEIMYMHEI B 7Ba pasa (¢ ~140 mo ~70 MBT) TemnodukanuonHass MOITHOCTh Ta-

pOBOH TypOMHBI YMEHBIIAETCS TaKKe NPUMEPHO BJBOE, Tak Kak W, cHIDKaer-
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cs He3HauutenbHO. [Ipm sTtomM momuocTs I'TY magmaer moutu B 4,5 pasa
(mo ~22,5 % ucxomHoi, 1. . Ha ~145 MBT), MomuOCTE III'Y B 11€710M CHIXKACT-
cst mpuMepHo B 3,7 pasa (mo ~27 % ucxonmHoM, T. €. Ha ~170 MBT), cooTBeT-

crBeHHO BenmunuHa Wy

Harpy3ky OTOOpOB IOJHOCTBIO IEpeaTh Ha HIEKTPOKOTIIBL, TO CHIKEHHE OT-
mycka anekTposHepruu ot III'Y B ceth coctaBut ~252,5 MBT, uro 03Hayaer
noTpebyIeHNe EKTPOIHEPTHU M3 SHEProcucTeEMBI 0KoJio ~20 MBT.

Ha puc. 1 munnmansnag Harpyska ['TY npunsarta pasHo#t ~22,5 % HOMU-
HanbHOU. Takwe pexxnMel TryOooKo# pasrpy3ku ['TY compoBokmaroTcs pe3kuM
YXYALIEHUEM HX SKOHOMHUYECKUX U IKOJIOTHYECKHUX TOKa3aTENeH.

Ecnu orpannuuts pasrpysky I'TY na yposae 50 % (~95 MBT) u3 ycno-
BHUS COXPAHEHHs YJIOBJIETBOPUTENBHBIX 3KOJOTMUECKUX M SKOHOMUYECKHUX €€
nokaszaresneld, TO MHUHUMalbHas Harpy3ka OTOIUTEIBHBIX OTOOPOB. COCTABUT
~100 MBT (~70 %), Temmoduxammonnass momuocTs [ITY — okono 33 MBrT,
a momHocTh [1I'Y-230 — okono 125 MBT.

B »ToM ciiydae npu mepenade Ha 37eKTPOKOTIs 40 MBT TemioTsl OTIIyCK
AJIEKTPOIHEPTHH B SHEPTOCHUCTEMY COCTaBUT ~85 MBT, T. €. BbIja4ua MOIIHOCTH
ot [IT'Y B sHeprocuctemy cHU3UTCS puMepHO Ha 145 MBT (~65 % HOMHHAIB-

Hom). Wiy
[TockonbKy BENUYHMHA yIENbHOU BBIPAOOTKH 3IEKTPOSHEPTUH Ha TeIIodu-

YMCHBIIACTCA NPUMEPHO B [BA pasa. Ecau opu 3TOM

B 9TOM citydae cHusures ¢ ~1,3 1o ~0,9, T. e. mpumepno Ha 30 %.

kanuoHHsIX IITY npumepHo B aBa pasa Huwxke (W, = 0,5-0,6), 1 cHIKeHUS

BBIJIaYU DJIEKTPOIHEPTUU OT MapOTYpOWHHBIX OJOKOB HA TAKYHO K€ BEIHUUHY
moTpedyeTCsl yMEHbBIIIEHHE HATPY3KH OTOMUTENBHBIX OTOOPOB U COOTBETCTBEHHO
YBEIMYCHUE MOIIHOCTH AJIEKTPOKOTIIOB ITOYTH B JIBa pasa.

[To mannbM [3], IpH CHMKEHUU OTITyCKA 3JIEKTPOIHEPTHH B SHEPrOCUCTE-
My oT 6ioka 180 MBT Ha AN = 145 MBT1 Tpedyerca N, =~ 95 MBT, a npu
CHIDKCHHMH OTIIyCKa 3JIEKTPOIHEPTUHU B dHeprocucreMy ot Ojoka 250 MBT Ha
AN_. =250 MBrt tpebyercss N, = 163 MBT. /Iy HarJIsaAHOCTH Ha pUC. 2 MpuU-
BEJIEHBl 3aBUCHMOCTH HEOOXOIMMOM MOIIHOCTH 91eKTpokoTios N2
N3TK'25°, NBTK'WO, N:K'IOO A CHIDKEHUSA MOIITHOCTHU ANOEEY'BO, ANOTT'jSO, ANOTT';gO,
AN TIT'Y-230 u HITY Tuma T-250-240, T-180-130, T-100-130 (10 faHHBIM

[3]) COOTBETCTBEHHO OT BCJIMYMHBI CHUKCHUA OTITYCKa 3JICKTPOSIHEPTHUU B SHEP-
rOCUCTCMY.

Kak BHIHO, 10JIS1 MOLIHOCTH 31€KTPOKOTIOB N_  OT APpr coctaBiseT ~30 %

uist yruuzagnonHsix [II'Y u ~70 % — nna tpaguunonHeix IITY. B [3] Takxe
MPOM3BE/ICHA OICHKA CPaBHUTEIBHON SHEPreTUUecKod M SKOHOMHUYECKOW 3(-
(hEeKTUBHOCTH NMPUMEHEHHUs 3JeKTpokoTioB Ha TOIl. Kpurepuem sHepreTue-
CKO#l 3((EeKTUBHOCTH TIPUHATO CYTOYHOE CHIDKEHHE pacxoja TOIUIMBA TETLIO-
(hMKaIMOHHON YCTAaHOBKOW TIpH TIEPEBOZE €€ ¢ 0a30BOr0 peknMa padoThl Ha
MaHEBPEHHBIN TOTYMUKOBBIN (C pa3rpy3Koi B HOYHBIE YaChl HA KOTIIBI, UCTIOJb-

K 2K
3YIOLIME OPraHU4ECKOE TOIMBO, — AB , WK 9IEKTPOKOTIBL — AB) )

C

AB,, =(B;—B,)T, (10)

T !

rae By, B, — 4acoBoil pacXoJ YCIOBHOIO TOIUIMBA IPH paboTe yCTaHOBKHU
B 0a30BOM pEeXHUME U B PEKHUME C pasrpy3Koi (oIpenensercs Mo pacxoIHBIM
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XapaKkTepUCTHKaM YCTaHOBOK); 7, — HPOMOJDKUTENBHOCTh HOYHOHM pasrpysku

TypOOYCTaHOBOK.
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CHWKeH1e 0TMycka aneKTpO3Heprun B aHeprocuctemy, %

Puc. 2. 3aBUCUMOCTD CHIDKEHUSI OTIYCKa 3JIEKTPOIHEPTHH (CIIONIHEIE JIMHHN)
U TpeOyeMasi MOLITHOCTb AJICKTPOKOTIIOB (IITPUXOBBIE JIMHAH) OT OTHOCHTEIHHOTO CHIKECHHS
OTITyCKa 3JIEKTPOIHEPTUH B SHEPTOCHCTEMY OT YCTAaHOBOK Pa3IM4HOIO THIIA

PacueTsl MaHEBPEHHBIX PEXKMMOB MOKazanu [3], uTo pasrpyska Terroduka-
LUOHHBIX OTOOPOB Ha 3JIEKTPOKOTIIBI IO CPaBHEHHIO C X Pa3Tpy3KOi Ha TOIUIHU-
BOWCIIOJNIB3YIOIINE KOTJIBI HE JaeT MPSMOro SHepreTuieckoro sddexra B BHIE
SKOHOMHH TOIUIMBA, MOCKOJIBKY TIpolecc padOTHl 3JIEKTPOKOTIOB CBS3aH
C «IABOMHOI» TpaHC(OpMaLEel SHEPTUH U COIPOBOXKIAETCS NOMOJIHUTEIbHBIMU
ee motepsiMu. OcHOBHOH 3((eKT NPUMEHEHHS 3JIEKTPOKOTIOB 3aKII0YacTCs
B 3HAYUTEIILHOM COKpAIleHNH (DaKTHUECKOW LITyOHHBI pa3rpy3KH TEIUIO(HKaIIU-

OHHBIX YCTAHOBOK IO BJIEKTPUYECKON MOmHOCTH: OT ~1/3 AP~ s maporyp-

OuHHBIX 10 ~2/3 AP, — Julsi HapOra3oBbIX YCTAHOBOK.

B ycnoBusx BBoga ADC 31oT 3(h(PEeKT CTaHOBUTCS OCOOCHHO IIEHHBIM, TaK
KaK CYIIECTBEHHBIM O0pa3oM paciIupser Auana3oH BO3MOXKHOW MaHEBPEHHOW
MotHocTH Ha TOLI, BIUIOT 10 CTOIPOLIEHTHOTO CHM)KEHUS BBIAYH dIIEKTpHYe-
CKOI1 MOIITHOCTH OT YCTaHOBOK B SHEPTOCHUCTEMY.

[Mpumenenue siekTpokoTioB Ha TOLl nmpuBOAMT K HEOOJBIIOMY OTHOCH-
TENLHOMY TIEPePacxo/ly TOIUIMBA, cocTaBstomemy (npu 7, = 6,8 4) s ycra-

HOBOK pa3JIMYHOrO THUIIA

OK

AB;, — AB;
Ab,,=—2"——27..100 = 0,05-0,50 %.

eyt
6

HauGomnbas BenuurHa nepepacxoa TorjinBa COOTBETCTBYCT IIPUMCHCHUIO
3JICKTPOKOTJIOB Ha IIT'Y B cBs3m ¢ Oozee PE3KUM CHWIKXCHUECM HUX 3KOHOMUYHO-
CTU MpU pa3rpyske. TeM He MEHEe 3TOT nepepacxon MOXET pacCMaTpuUBaATLCA
Kak ImpuemjieMas 1iata 3a IOBbINCHNE MaHEBPECHHOCTH.

BbIB O I bI

1. B ycnoBusx BBoga B benopycckoii sHeprocucreme ADC, Koraa s Ie-
CTBYIOIINX 3JICKTPOCTAHIINI 3HAYUTEIBHO COKpAIaeTCcsl 30Ha 0a30BOI ANEKTPU-
YECKOW Harpy3Ku, IpUMEHEeHHE AIeKTpokoTiaoB Ha TOL] obecieunBaeT 3dek-
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THUBHOC HCIIOJIb30BaHUC TCHJ’IO(bI/IKaHI/IOHHI)IX Typ60y0TaHOBOK B MaHCBPCHHOM
PEKUME, MAKCUMAJIbBHO CHUIXKAA BbIAA1y SHGKTqueCKOfI MOIITHOCTH B SHEPTOCHU-
CTCMY B HOYHBIC 4aChIl (BHJ'IOTL a0 Hynﬂ).

2. Jlons MOLIHOCTH 31eKTPOKOTIOB N OT riyOuHBI TpeOyeMOro CHIDKEHHS
BBIJIAYM MOIIHOCTH B BHEProcucteMy AP, CYIIECTBEHHO HHKE IS TEIIO(H-

KallMOHHBIX Mapora3oBbIX ycTaHOBOK (MeHee 30 %) MO CpaBHEHHUIO C TpaaHIIU-
OHHBIMH MAPOTYPOMHHBIMU ycTaHOBKaMH (Oosee 60 %).

3. B cpaBHeHUH C pa3rpy3Kol OTOMHUTEIBHBIX OTOOPOB Ha TOIUIMBOHMCIIONB-
3yIOIIME KOTIIBI IPUMEHEHHUE 3JIEKTPOKOTIOB Ha TOL] mpuBoauT K HEOOIBIIOMY
(menee 0,5 %) mepepacxoy TOIUIMBA, OAHAKO JOCTUTAEMOE MPU ITOM CHHXKE-
HHE OTIyCKa SJIEKTPOIHEPTHH 3HAYUTENIBHO BHIMIE (DAaKTHUECKOH pasrTpy3Ku
YCTaHOBOK: OT MONyTOpa (Uil YTHIM3AI[HOHHBIX Mapora3oBBIX YCTAHOBOK) O
Tpex pa3 (Ui HapoTypOMHHBIX YCTaHOBOK).
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DBenopycckuii nayuonanbHblll mexHuueckuli yHugepcumen,
APVIT « MUHCK3HEPI Oy,
3 Vuusepcumem Imymeapma (1GE),
“Dnexmpozopckuil HayuHo-UCCIe008aMeNbCKULL YeHmp
no 6e30nacHoCmu AMOMHBIX ILEKMPOCMAHYUTL

Oo0oramenne ra3oB NapamMu >KHAKOCTH M IMOJy4YeHHe TyMaHOB. Bo Bcex
MIPOMBIIIJICHHBIX TAPHUKOBO-TEIUIMYHBIX KOMOMHATaX IPUMEHSIOTCS] YCTaHOBKH
JUTSL CO3/IaHUS BBICOKOM BIAKHOCTH, TaK Kak 0e3 Hee He YKOPEHSIOTCS YEePEHKH
pacTeHHH, TUI0XO PacTyT U AAOT MAJIBIN BBIXOJ TOBAPHOW MPOIYKIIMH MTOCAKEH-
Hble pacTeHus. CyIIecTBYIOIIME YCTPONCTBA MOBBIIICHUS BIAKHOCTH B IOMe-
INCHUAX WJIW MPUMUTHUBHBL U B HG]IOCT&TO‘IHOﬁ MEPE BBINTOJIHAIOT CBOC IMpEAHA-
3HA4YEeHUE, WM XK€ SIBISIFOTCSA JTOPOTOCTOSIIMMH Ui PSIOBOIO IOTpeOUTENs.
Eme xyxe moioxeHne ¢ yCTpOoHCTBAMH, KOTOPBIE MOTYT MEIKOIMCIIEPCHO pac-
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