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Cucreua peryntoBaHHn Tr4cKy noeirpn B uJuHax xonicnnx eaaxyaqifinux Ma[unH Micrt4rb KoMnpecop,
nHeBMarhqHnh 6anon, Aarq[Ku rucry noeirpe, eneKTpoMarHiTHi KranaH[ KepyBaHHe rr,tcKoM 3a
xinuricrp ocef Ta exeKTopr,r, KonicHi KnanaH[ sa rinuxicrto Koric, noB'F3aHi Mix co6oro 3a AonoMoroto
rpy6onpoao4ie i uuanria, enerrponHnil 6nor KepyBaHHe, noe's3annfi 3a AonoMorop eneKTpr,tqHux
naxqnrie 3 exeKropaM[ Ta efleKrpouarxirnrMu KnanaHaMu KepyBaHHF Tr4cKoM. flpr quorvry crcreMa
,4oAarKoBo ocHa r4eHa reH3oMerpnq H t4 M t4 Aarq u KaM I sa xin uricrrc ocefi .
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Kopncna MoAenb Hanexurb Ao rpaHcnoprHofo uaulnno6yAyBaHHe, a caMe crocyerbce

npucrpole xoAoBt4x ct4cTeM eeaxyaqifinrx Ma[IluH 3 nHeBMaTuqH!4M14 tlll4HaMu, 3AaTHux nepecyBaT[cg

B'roMy vucni nepeciqenop uicqeeicrrc, s BefluKr4M 3yctannnM Ha raKy 4nn 6yrcupyBaHHe.

BiAorur,1il npucrpifi Ane ysroAxeHHe rucKy y ur[Hax ni4 vac pyxy, nrmI uicruru qonafiruenule

oAt4H po3noginuxufi KnanaH, repoeanuil nHeBMarnqHo nporureqiilxo, oAun, ulo croiTb nepeA HIM

repynvr,rfi KnanaH, sxnil a6o Kepye BnBe.qeHHFM icxytovoro B oAHoMy g'eAxanni rucxy a6o icnyrcvoro

" 
i*ro"y s'egnanni $arruvnoro rucKy B r.riuHi e iHLUe nHeer\IarhqHe 3'e4nannR ninil xepyeaxxs, a6o

6norye raKe KepyBannn. flpncrpifi rvrai posno4inuxufi xnanax, u.lo o6xo.qraru, i xepyovufi rnanan i qo
s'egnye o4ne a'e,qnaxxs g ixtr.rru 3'e4naHHFM nepenycKHt4fi rpy6onpoeiA is geoporHl''lM ldanaHoM, tqo

aiArplaeaerucq B HanpflMKy HanoBHennn noeirpnM uJr4HH i sarpueaerbce B HanpsMKy Bt4nycKy noairpn

e u:nxn [1].
AiAoirraf npracrpifi Ane KepyBaHHe rl4cKoM y r.xr4Hax rpaHcnoprHoro saco6y, npfi3HaqeHnil A1a

AoBeAeHHe Sarrnvxurx rucxie'B uuHax rpaHcnoprHoro saco6y Ao rucrie, u.lo 3aAarcrucr. flpucrpifi,
posraproeaxyil na ulaci, nanpaBnne y cniaai4xeceni s pionnrr,tra ocsM14 TpaHcnoprHoro eaco6y ocuoei

nHeBMoKoHTypt4 ul4H, qo 3arqaerbcn B lrluHax rtacK y cnonyqeHi s enyrpiuninau npocropaMn uJ91H

ronicni rnananni np[crpoT. 3aco6u BcraHoBneHHe 3aflexHo BiA eu6panoro 3a AonoMoroK)
ycraHoBqoro opraHy ipynry saAaHi repyrovi rr4cKy BcraHoBntorcrbct o,4Hoqacxo i napanenbHo

qonafiuenure Ane ABox ocboBl4x nHeBMoKoHrypia u:rn [2].
3aranuxuur,r negonixan,tn BKa3aHilx npncrpoTe e Moxnneicru BcraHoBneHHF Tl4cKy pisttoT

Befl1aqhHu e pisnnx u4Hax o4HoqacHo, HanpnKnaA npra ouini penue$y a6o HaisAi Ha nepeuKoAy.

3asFtaqexe 3Hnxye criixicru ra MaHeBpexicru rpaxcnoprHoro saco6y npr snltixi penueSy uicqeeocri.

BiAorvra cucreMa aBroMarHqHoro perynloBaHHn rl,tcKy noeirpn B [u14Hax 3a 3aAaHnMu

napaMerpaMv, ARa nlticrnru KpaH KepyBaHHfl Tr4cKoM 3 Knananou-o6uexyBaqeM, KpaHr 3anopy

noeirpR, nHeBMonpoBoAt4, ronoBKt4 niAee4eFrFrs noeirpn ra KoMnpecop. Kepyrovr,tfi npucrpifi,

BcraHoBneHnil na paui aeroMo6ins, Mae eneKTpuvni ee'Rsxu 3 npucrpoeM KoHTponP T'1cKy noeirpr e

n14Hi, eneKrponHeBMoKnanaHaMn xonic, naHennrcl KoHTponlo ra ynpaaninln eoAis,

eneKrponHeBMoKnanaHoM noAaqi noeirpn ei4 xounpecopa, eneKTponHeBMoKnanaHoM cKl4AaHHF

noairpr is cucreuu e aruocQepy ra naHennrc KoHrponp ra ynpaeninln eogir [3]'
!o vncna ne4onixia 3a3Har{eHoro BuHaxoAy cniA eiAxecrn o6uexenicru o6nacri auropucralxn

cilcreMu - BoHa npu3HaqeHa B ocHoBHoMy Ans no4avi noeirpn e npo6nre Koneco rpaHcnoprHoro

eaco6y i He sacrocoByerbce gnn noninuleHHe eKcnnyaraqiilxnx xapaKrepucrl4K MauuH14 ni4 uac pyxy

no ruriirleeocri pienoro penuesy. Y cncreui ei4cyrnn Moxnheicru nepepo3noAiny na4nuuKoBoro

Tr4cKy 3 oAHoro Kofleca B iHuJe, n oxnueicru BcraHoBnoBaru rt4cK piexoT BefluqtaHu pisxttx Konecax.

Cncrerrlty aigpisnne BrcoKa itrepqifinicru 3 nonleAy xa pearrlito cKuAaHHe noeirpn.
Hafi'6inur.r.r 6nneurnu aHarroroM flo npononoeaxoT ropucnoT uo.qeni e eigoua chcreMa

perynpBaHHe rl4cKy noeirpn B ul[Hax, Rxa laicruru KoMnpecop, nHeBMaruqHnit 6anon, AarqnK TvlcKy

noeirpn, eneKTporvlarxirxi xnanaHu KepyBaHHc rr4cKoM, exeKropu ra KflanaHn BunycKy noeirpn ea

rinuxicrto ocefi, xonicni rnanann sa xinuricrto Konic, noB'flsaFli sa AonoMorolo rpy6onpoaogie ra
ujnaHrie, enerfipl4r{Ht4ft 6nox KepyBaHHF, noe's3aHili 3a AonoMororc eneKTpl4t4H]4x nanqrcrie s
eneKrpoMarnirxuun KnanaHaMil KepyBaHHs rrdcKoM, .qo4arKoBo ocnaqenuI peryflgTopaMI Tl4cKy 3a

rinuxicr;g ocefi, uexaniqno g'eAnaHuMl,l 3 ni4eicxoto rpaHcnoprHoro saco6y [4].
He4oniranan qief c[creMu e Hu3bKa eQexrranicrb peryn]oBaHHF Tl4cKy noeirpn B uJhHax, a caMe

cyneei noxu6ra euuiprcaanu posno4iny HaBaHraxeHHe no octx rpaHcnoprHoro eaco6y, ocHau-leHuM

peryneropaM[ Tr4cKy sa rinuxicr]o ocefi, uexaxiqno 3'eAnaHHx 3 ni4aicro]o rpaHcnoprHoro saco6y,

HaseHicru nKt4x yctstaAHpe KoHcrpyxqiro ni4aicKt4 Ta cncreMu perynoBaHHq rtlcKy noeirpn B uuHax

ronicxnx eearyaqift nux MauhH.
Texri..tFtolo 3aAaqelo 3aeBneHoT Kopr4cHoT tuo4eni e ni4auqennn eQemuexocri ra naAiftnocri

po6orn Aeqexrpani3oBaHoT cl4creMu perynpBaHHe rr4cKy noeirpn B uhHax xonicnnx eaaxyaqifixttx
MauIH.

llocraeneHa 3aAar{a eupir.uyeruc+ TAM, r.qo cr4creMa peryn}oBaHHs rl,lcKy noeirpn B luhHax

ronicsnx eearyaqiilxr4x Maru[H, Rxa ruicrurb KoMnpecop, nHeBMaru.{linfi 6anon, AarquKn rncKy

noeirpn, eneKrpoMarnirni rnanaHu KepyBaHHe rr4cKoM ga xinuxicrp oceil ra exeKropu, xonicxi
KnanaHu sa xinuricr1g xonic, nog'q3aFri rr,tix co6oto 3a AonoMororo rpy6onpoeo4ie i uJnaHrie,

eneKTpoHHt4fi 6nor KepyBaHHfl, noa's3anuil 3a AonoMorop eJIeKTpt4t{Hnx naHlltoris g exeKropaMn ra
eneKTpoMarnirxunl1n KnanaHaMn KepyBaHHe l4cKoM, sriAFto 3 Kopt4cHolo Moflennlo, AorqarKoBo
ocHaqeHa reH3oMerpnqHtaMr4 Aar."tfiKaMt,t sa rinuxicrrc oceil, Ao3Bonge cnpocrl4rl,l xoncrpyxtlio
niAeicryl ra ni4auulrru eSerrnenicru crcreMh perynoBaHHe rncxy noairpn B lxHHax xonicnux

eaaryaqiilnux Ma[ut,tH lunexoM o6.{[cneFrHq HaBaHTaxeHHs Ha KoxHy eicu oxpeuo ganexxo eiA

3aBaHTaxeHHg eBaKyallifinoT uau:rnu e qinouy.
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Texxiqna 3a4aqa naoxe 6yru erpiurena 3acrocyBaHHeM TeH3oMerphqHhx 4arvnxie gaMicru

MexaHi.{Fro 3'eAnannx s ni4eicxoro rpaHcnoprHoro saco6y perynnropia rncKy ra auKn}o,{eHxRt\4 si

cxeMn eneKTpoMarxirnnx rnanaxia BunycKy noairpr, BcraHoBneHnx ga xinuxicrto oceil xonicxrx
eearyarlifixrx Matut4H. Tensouerpnytuil.qarqrK neperBoploe BenhqnHy AeQopuaqit s apyvnufi gnr
eun,tiprceanxs eneKTpr4qxnfi crrnan.

3anpononoaanril eapianr BnKoHaHHe AeqeHrpanisoeaxol crdcreMu perynrcBaHHF rt4cKy noairpn a

lunHax ronicnnx eaaryaqifinnx MauJ[H npe4craBneunit na rpecnenni, Ha sKoMy HaBeAeHo cxeMy
ctacreMn perynpBaHHn Tl4cKy noeirpn B luuHax xonicnrx eearyaqifinnx MaurlH, Ae 1 - xounpecop; 2 -
nHeBMar[qHuti 6anoa,3 - 4arvnru rucry noairp+; 4 - reH3oMerp[.{xi Aarquxfi; 5 - enerrponaarnirxi
KnanaHuKepyBaHHnrl4cKoM; 6-exerropn; 7-xonicni rnanaxu; 8-enerrrponxrfi6norrepyeannn; 9-
enerrprvrinaHqloru; 10 - rpy6onpoBoAr ra lrlnaHril.

Cyru sareneHoi Kopt4cxol ruo4eni nonerae y HacrynHouy. OcxaqeHHF ct4creMh peryflpBaHHe
rmcry noeirpr B uJ[Hax xonictnx eaaxyarlifinux MaluilH, TeH3oMerpilqHuMr4 .qarqilKaM[ sa xinuxicrrc
ocefi 4osaonne ni4anqnru eQenuaxicru cncreMn perynpBaHHn rrcKy noeirpn B uuHax xonicxt,tx
eearyaqifixux Ma[uhH uJnrrxoM o6qncnennR HaBaHTaxeHHe Ha KoxHy aicu oxpeuo sanexno ai4
3aBaHTaxeHHs eBaKyaLliiluoI naaurunn e qinouy.

flpononoeaxrfi eapianr KoHcrpyKrlil cucreun perynpBaHHe rt4cKy noairpn B uhHax xonicnrx
eeaxyaqifinnx Ma[uhH nlticrrru: KoMnpecop (1), nuesnaaruqnnfi 6anon (2), garunxn rncxy noeirpe (3)
sa xinsxicrrc ocefi, TeH3oMerpuvxi 4arvurn (4) sa xinsrictto ocefi, enerrponaarnirni KflanaHil
KepyBaHHq rilcKoM (5) ra exeKropr4 (6) sa rinuricrro ocefi, ronicxi xnananu (7) sa xinuricrp xonic,
noe'g3axi ruix co6oro 3a,qonoMororo rpy6onpoeoAie ra unaHrie (10), enerrponnnfi 6nox repyeannn
(8), rxrafi 3a AonoMoroto eneKrpt4.l'tr4x xin (9) s'egxanril e enerrponaarnirxuuu KnanaHaMu KepyBaHHt
rt4cKoM (5), rensouerpuqHltMr4 AarqltKaMu (4) sa xinuricrp ocefi ra AarqhKaMu rrcxy noairpr (3) ea
rinuxicrto ocefi.

Cncrentta peryfloBaHHe nlcKy noeirpn B uuHax xonicnnx eaaxyaqifixux MatuhH npaqpe
HacrynHuM '.{l4HoM: rrcx noairpl B cr4creMi creoprcerbcn KoMnpecopoM (1) iaryuynperbcq B

nHeBMarrqHouy 6anoni (2). BiA Aarqrxie rrcry noeirpe (3), BcraHoBneH[x 3a xinuricrrc oceil, e

eneKrpoHHr4fi 6nor KepyBaHHe (8) nanxonrrb eneKrpr4r.rFrufi crrFran npo BefluquHy rncxy noeirpn e

uJuHax xoxsoT oci. Bi4 reH3oMerpnqHux Aarqnrie (4) BcraHoBneHnx 3a xinuricrto oceI Ha4xo,qt4rb
eneKTpt4r.fHr,tiri cnrnan Ao eneKTpoHHoro 6noxa KepyBaHHF (8) npo BenuqlHy BeprilKanbHoro
HaBaHTaxeHHF, t.l1o np[naAae Ha KoxHy eicu ronicFrol eBaKyaqiftnoT uau.lttnn. Enexrponxrfi 6nor
KepyBaHHe (8) no4ae eneKrp[r{Hhitt cnruan Ao eneKrponaarnirxux rnanaxie KepyBaHHe rt4cKoM (5) ,qns
BcraHoBneHxn ra ni4rpmMaHHn rncxy noeirps B ruhHax s FrotrriFranuFr4M14 3HaqeHHnMt4.

llpu saaaxraxenni ronicnoi eearyaqiilxol raaurunr a6o auxuxrleHHi eaxro npoxiAnol 4innnxu
liricqeeocri, ronr xeo6xiflna niArprMKa neBHoro rilcKy B r.lluHax 3arexHo ei4 raeaxraxeHHf, Ha KoxHy
aicu, ao4ieu 3aAatorbcn yMoBt4 pyxy ronicnol eBaKyaqiilxoi uauuHr,r 3a AonoMorolo nepeMxKaqa
eneKTpoHHoro 6noxa KepyBaHHr (8), sri4no 3 3aKnaAeHmM anropurr'iroru ni4rpnMKx rlrcKy e uhFtax. 3a
xeo6xi4nocri s6insueHHe rr4cKy noairpn B urHax oAnieT g oci noeirpn ei4 xounpecopa (1) i

noeirpnnoro 6anona (2) no.qaerucF qepe3 o4r4H 3 eneKrpoMarxirnux xnanaHia KepyBaHHe rncxou (5),

Aani B uJr4H14 neBHoi oci, 3aflexHo BiA norasHnria neBHoro reH3oMerput{Horo AarquKa (4)
BeprhKanbHoro HaBaHTaxeHHf, Ha eicu.

3a neo6xi4nocri gnrxeHHr rr4cKy noairpn B lunHax, po3TalrloBaHnx xa pisnnx ocsx, enerrpoxnril
6nox repyeannn (8), Airo.{n 3a nponucaHhM y HboMy aflropilrMoM, eiAnoei.qFro Ao orpr4MaHoro
efleKrpr4r{Horo chrHany BiA reH3oMerpnqHrx 4arvrrie (4) npo BennqrHy Bepr[KafibHoro
HaBaHTaxeHnn (aaru aanraxy) noAae eneKTpr,rr{Hr4h cnrsan Ha oALrH is enerrpouarnirxnx xnanaHie
KepyBaHHr l,lcKoM (5), arnfi 3'e4nye uilHr4 '{epe3 xonicni KnanaH[ (7) a exerropol'rt (6) ei4noei4roT oci
xonicnoT eearyaqifiHoT naaurrnu. Konrponu 3HhxeHHF rr,rcxy e4ificHrcerbcn ,qarqnKoM rrcxy noeirpn,
(3) enerrpnqno noe's3aHhM 3 eneKrpoHHr4M 6norou KepyBaHHe (8). l-licnn 3HhxeHHe rucxy noeirpn e
uilHax Ao peKoMeHAoBaHoro 3HaqeHHe eneKrpoHH14fi 6nox KepyBaHHq (8) noAae cnrHan
eneKrpoMarnirnuu KnanaHaM KepyBaHHn rr4cKoM (5) sa AonoMoroto eneKrpr4'.{Hr4x naxqrcrie (9) xa
npt,tnuHeHHs 3HtaxeHHF rrcxy noeirpn.

Y pasi Br4xo4y 3 na4y eneKrpoHHoi cl4creMh KepyBaHHe po6ora ctacreMu perynpBaHHe rr,rcKy
noeirpr B unHax xonic eearyaqifruoi MauuH14 e4ifrcnnerucn e pexun,ti eeilqafiFroi ct4creMil
(neaeronltaruq Horo repyeaxnn).

Texx i.r x i pegyn braru 3ae Bne HoT Kopr4cHoT naoAen i Aocq ralorbcs unnxoM :

- ni4enqennr e$erruenocri c[creMn peryn]oBaHHe rr4cKy noeirpr B [t.lhHax ronicnnx
eeaxyarlifinrx MauilH 3a AonoMorolo peryntoBaHHF THcKy noairpn B uhHax 3anexHo BiA

HaBaHTaxeHHe, rqo np[na4ae xa aicu;
- cnpoqeHHs xoncrpyrqil enerueHrie ni4aicxr xonicnrx eearyaqiilxux MauuH Ta cilcreMn

peryntoBaHHs rr4cKy noairpn B [uIHax xonicnnx eeaxyaqiilnnx MauuH;
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- ga6egneqeHHr orpuMaHHF AocroBipHoro c[rHafly npo HaBaHraxeHHt Ha KoxHy Bicb B

eneKTpoHHt4il 6nor ynpaeninxn ulnsxoM ocHar4eHHq cl4creMil TeH3oMerpnr{Ht1Ml4 Aar{rKaMu 3a
rinuricrp ocefi xonicnilx eBaKyallifi nux uaulun.
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ooPMvflA KOPl/CHOi MOIEnl

Cncreua perynloBaHHq rLrcKy noeirpn B unHax ronicunx eearyaqiilnnx Maut,tH, eKa uicrrru
KoMnpecop, nHeBMarnqHrfi 6anon, Aar'.{r4Kr4 rncxy noairps, eneKTporuarnirxi KfianaHil KepyBaHHt
Tr4cKoM ga rinuricrto ocefi ra exeKTopr4, ronicni KnanaHn sa rinuricrlo Konic, noe'RgaHi Mix co6op ga

AonoMorop rpy6onpoeo.qie i urnanrie, enexrponnufi 6nox xepyeaHHr, noB'ssanuil 3a AonoMorolo
eneKrprqH[x naxqrcrie 3 exeKropaMu ra eneKTpoMafnirnuun KnanaHaMn KepyBaHHr n4cKoM, FKa
ei4pisxserbcr rr4M, r4o BoHa AoAarKoBo ocHar4eHa reH3oMerpnqHuMr4 AarqtaKaMta sa xinuxicro
oceil.
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