YCTpOoiicTBO BaKYyMHO-POTALMOHHDbIX annapaToB
ANA KoppeKuumn purypbl.

Mpodonxaa YuKn pacckazoe o BHympeHHeM ycmpolicmee KOCMemosio2u4ecKux annapamos, xoyemcs
paccmompems HOBUHKY HA pbiHKe YKPAuHbl - 8aKYyMHO-pOMAyUoHHbIlU annapam. E2o omauvue om
dpyaux annapamos 0711 KoppeKyuu cu2ypbl 8 momMm, 4Ymo eo30elicmeue HA Mesi0 OKAd3bledemcsa C
nomouwbio pomayuoHHol 20a108KU, spawjarowelica 8 NaAo0cKocmu, napannensvHoli meny. [loamomy e smom
annapame Hem 8as08 U wecmepHeli, Komopbie Mmozau bl somamsca. Bo3oelicmeue annapama Ha mesno
80 spems npoyedyp noayvYaemcs CusbHbiM, HO MPU 3MomM He mpebyromca cneyudsabHble dopozue
Kocmiomel 0414 CHUMCEHUS MpeHUs, Ymo ro3eosnsem ymeHowumb cebecmoumocmeo npouyedyp. Kpome
moz2o, 6aKYYyMHO-pOMAYUOHHAA MAHUMNYAA U CAM annapam umerom 0aumesbHbie CPOKU SKCIayamayuu.
3mom annapam cnocobcmeyem ycmpaHeHUlo Uennaumd, MooesnuposaHuro cusiyamd, yCmpaHeHUuro
ome4yHoCMuU, ynyvYuweHUrw MUKPOUUPKYAAYUU U mpoguKU MKAHU, OKasbiedem paccnabnawouwee
delicmeue, cnocobcmeyem CHAMUIO MblWeYHbIX crna3mos u 6oseli, nosbiwiaem nA0OMHOCMb U
3/10CMUYHOCMb KOXU.

Ocobbim OocmouHcmeom annapama MOXCHO Hd3eamb omcymcmeue 60s1e8bix owyweHuli npu
nposedeHuu npouedyp, a Haobopom, 603HUKAIOM MpuaAMHbie ouwyweHus. Bo epemsa so3delicmseus
MAHUNysbl HA KOXCY 803HUKAem owyweHuUe rnpo2pesaHus, mensao MA2Ko pacrnpocmpaHaemcs rno Koxae u
821ybb mkaHedi.

Kocmemonoe npu nposedeHuu npouyedyp npusaazaem MUHUMAsAbHbIE u3uyeckue ycuausa 0naa
nepedsuxceHuUa MaHunyaol annapama. [pakmuyecKku eecb npouyecc npoeedeHUs npouedypol 044
KOoCMemos02a ceo0umMcsa K caoeepemMeHHOMY rnepedsurceHUI0 MaHuMysnsl no mesay KAaueHmad.

PaccmoTpmM yCTpOCTBO BaKyyMHO-POTaLLMOHHOIO annapaTa Ha npumepe mogenu Jordi Shape.

3ToT annapat pa3paboTaH oA NpoBefeHUA npoueayp no Teny u auuy. Bosgenctene Ha KoKy MaHUNY/I0M
annapaTa OKa3bIiBAaeTCA 3@ CYET BaKyyma, pOTaLnmM, TOKOB PagMoyacToTbl U CBETOBOIO U3/yYeHUS.

JTOT annapaT He HY)KOAeTcs B PACXOAHbIX MaTepuasiaXx, KPOME CMeumnasbHOro CUHTETUYECKOro
MEeAULMHCKOrO macna. 3TO Macio NpoBoAUT RF-TOKM M yNyyllaeT CKOJIbXKEeHWEe MaHWUMy/bl Mo Teny, 4To
CNocobCTBYET CHUMEHMIO GM3MYECKOW HarpyskuM Ha KOCMeTo/siora npu npoBeAeHUM npoueayp. Apyrux
pacxo4HbIX MaTepPUaNoB 414 NpoBeaeHMs npoueayp He TpebyeTcs.

OcobeHHOCTbIO AaHHOTIO annapata ABAAETCA noaydyeHune pAaaa no3snTtuBHDLIX 3¢¢6KTOB 3a CHEeT NpnMeHeHUA
YHI/IKaJ'IbHOlZ TEXHO/ZIOTN BAKYYMHOIO pOTaLLMOHHOIO MmaccCaxa, He I/IMeI-OLLI,eI‘/'I adHa/I0roB B APYyrux annapartax.

1. Kopnyc annapara.

Kopnyc annaparta (poTo. 1) M3rotoB/IEH U3 MPOYHOrO NAACTUKA U YCUNIEH U3HYTPU pebpamu KkecTKocTu (doTo.
2), uTobbl ObecneunTb OAUTENbHLIN CPOK 3KCNAyaTauMu annapata. [poyHas MeTaninyecKas pyKoAaTb
cepebpucToro LBeTa No3Bo/IAET IETKO NepeaBuraTb annapar. Kopnyc nerko moetcs.

OpurMHanbHble BEHTUNAUMOHHbIE OTBEPCTMA B HOKOBbLIX CTEHKaxX amnnapaTta M3AWHO BMMCaHbl B 06U
AV3aiH annapaTta 1 obecneuymnBatoT XOPOLLMIA MPUTOK BO3AyXa ANA HALEKHOM PaboTbl CUCTEMbI OX/1AXKAEHUS
annapara.

2. Pama 1 waccu annapara.

Pama annapata (¢poTo. 3) yaepKMBaET BCE Y3/1bl U KOMMNOHEHTbI, KOTOPbIE MMEIOT 60/bLION CyMMapHbI BeC.
MosTomy pama M3roToBnAEHa M3 TOJCTOrO MNPOYHOTO NPOGUAA, a TaKKe METAN/IMYECKMX NAACTUH, KOTopble
OAHOBPEMEHHO UIPatoT POJIb YaCTU 3aLWMTbl annapaTa oOT SNEeKTPOMArHUTHbLIX U3NYYEHWA.

LLeHTp TAXKeCT pamMbl CMeLLLEH BHU3, YTObbI BbICOKMIA KOpMycC annapaTta He Mor 6bITb C/ly4aliHO ONPOKMHYT.
Waccu annapaTta (¢poTo. 4) obecneymBaeT BbICOKYHO MAaHEBPEHHOCTb annapara a5 nepeaBuKeHusn, a Takke
nossonsfeT GUKCMPOBATb annapaT B HY)KHOM NMONOXKEHUM 33 CYET YCTAaHOB/IEHHbIX CTOMOPHbIX YCTPOMUCTB Ha
nepeaHux Konecax.
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®omo. 1. O6wuii sud annapama Jordi Shape domo. 2. Kopnyc annapama.

®omo. 3. Pama annapama. ®omo. 4. LLaccu annapama.
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3. baoK NnUTaHnA n cuctema SIIEKTpM"IeCKOﬁ 3aWnThbl.

Bnok nutaHua B annapate ($poTo. 5) — MOLLHbIA M HALEKHbIM, a TaKXKe 3aLMLEHHbIA CeTYaTbiM 3KPAHOM,
4yTOObI HE CO34aBaTb U3/lyYEHUS U NOMeEX ANA PaboTbl APYron TeXHUKK. Moaaya aNeKTposHeprum B annapar
OCYLLLECTBNAETCSA Yepes HeCKO/IbKO 3aLMTHbIX YCTPOMCTB-penie, KoTopble obecneymnBatoT 3alMTy annapara u
ero OTK/IYEeHME B Pa3/IMYHbIX aBaAPUMHbLIX CUTYaUMAX WAM MPUM CKAYKAX HANPAXKEHWUA W KOPOTKUX
3amblKaHMAX. MOXHO YC/IOBHO CKa3aTb, YTO 3aLiMTa B 3TOM annapaTe TPexypoBHEBas.

®omo. 5. 3a pewemkoli - 6s10K numaHusa annapama. ®domo. 6. TpexypoesHesasa cucmemad 3auumaoi
BHu3y sudeH Kynep 015 Komnpeccopa, C HeCKosbKUMuU asmomamamu.
Komopwlii co30aem 8aKyym 8 MaHunynax.

4. Cuctema ynpaBneHuUsA BaKyymom.

CucTema ynpas/ieHMA BaKyymoOM MO3BO/IAET CO34aBaTb B MAHMUMyNax annapaTta pas/iMyHble PeXUMbI
BO34ENCTBMA BaKYyMOM Ha Teno KauveHTta. Cuctema BKAtOYaeT B cebs MOLHbIM Komnpeccop (doTo. 7),
Cco3palolWnii pasperkeHne, BHewHue ounbtpbl (poto. 7 m 9). BHewHue PGuUAbLTPbI NpPenoxpaHAT
KOMMNpeccop OT MonaAaHus 4acTul, U3 MaHMUNY/, OHU NIEerKO OYMLLLAKOTCA U cAeNaHbl U3 MPO3PayHOro
NAACTUKA AN1A KOHTPONS YPOBHS 3arpAsHeHnit. BHyTpeHHUI dunbTp 1 rywmntens (boTo. 7) obecneymnsatoTt
TUXYt0 1 6e3onacHyo paboTy KOMMNpPeccopa, CHUXKAA YPOBEHb LLIYMA A0 OY4EHb MaJiblX 3HAYEHWUM, YTOObI B
KabuHeTe KocmeTo10ra Hbl1a KOMPOPTHAA ANA KAMEHTA 06CTaHOBKa.

®omo. 7. 3awjuwjeHHbIli Komnpeccop, ®omo. 8. Pene ynpaeneHus 8aKyymMom.
gunbmp eHympeHHuii u 2aywumernso
8030yWHbIX KosnebaHudl.
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TakXe B cMCTeMy BXOAAT HaZEXHble pene ynpasneHua Bakyymom ($oTo. 8), 610KM nepekntoyeHma Bakyyma
mexxay maHunynamu (poto. 10) n Bo3gyxoBoapbl.

®omo. 9. BHewHue hunbmpbsl, Komopbie ®omo. 10. baoku ynpaeneHus 6aKyymom 015
3awuwarom cucmemy om pasauYHbIX nepeknYeHUs 8aKyyMma Mexoy MaHunynamu.
Yyacmuy, Komopbie emAa2u8arOMcAa

MaHunyaamu eo epems pabomeol.

5. Cucrema ynpas/sieHNA TOKamMu pagnov4actoTbl.

B annapaTe HagexHasa U 3awumueHHan cuctema ynpasneHus RF-Tokamu (doto. 11). Moaynb HaxoguTtca B
CneuManbHOM KOXYXEe, KOTOPbIA 3KPAHUPYET 3/IEKTPOMArHUTHbIE U3/yYeHUs, BO3HMUKatoWwMe npu paboTte
moAayns, 4Tobbl He co3aaBaTb NOMeX B paboTe apyrnx npnbopos.

sl P

VLELUNRRT dunnig

@®omo. 11. bioK 2eHepupo8aHUA ®omo. 12. lMpozpammupyemblii 650K ynpaeneHus
u ynpaeneHusa RF-mokamu. waz208bIM MOMOPOM 68 MAHunyse.

6. BAOK ynpaBneHus WaroBbim MOTOPOM.
PoTauMOHHOE BO34eMCTBME MaHMMY/bl HA TENIO KAMEHTA obecneymBaeTca cneLmanbHbIM LAroBbIM MOTOPOM.

Ona ynpaBneHMa MOTOPOM B anmnaparte YCTaHOB/IEH OTAE/bHbIA 3N1eKTPOHHbIN moaynb (doTo. 12). Moaynb
ynpasieHUAa — NPorpaMmmmnpyembli, T.e. NPOrpammbl PpaboTbl MOryT 6bITb U3MEHEHDI.
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BHYTpWM HacagKM mMaHUNyAbl annapaTta Co3faeTca oTpuuaTeNbHOe AaBleHne — BaKyym — 3a CYeT TOro, YTo
KOMMpeccop annapaT BbITATMBAET U3 MAaHWUMY/bl BO34yX. M eCin MaHMNyNa NPUOMKEHA K Teny, TO B MaHUMyny
BTATMBAETCA KOXKHO-KMPOBAA CKIaLKa.

Mocne BTArMBaHMA CKNALKM HA Hee HauyMHaeTcs BO3AencTeune:

- BpallleHMeM, NpM KOTOPOM MACCUPYETCA CKIaLKa U yaydlaeTcs AMmdoapeHax;

- TOKOM paamnoyacTtoTbl (RF), KOTOpbI NOAAETCA Ha 3NEeKTPOAbI MaHUMNY/bl U PA3PYLLIAET }KUPOBbIE KNETKU;

- MHPaAKPACHbBIM U3/Tly4EHNEM, KOTOPOE yay4lwaeT AMMmdoapeHak n metabonmsm B KoXKe.

Takoe KOMMNIEKCHOe BO34ENCTBME NPUBOAMUT K PA3pPyLUEHUIO }KUPOBOM TKAHU U NOCNEAYIOLLEMY YAANEHUIO
pa3pyLUEHHbIX *KMPOBbIX KNETOK U3 OpraHM3ma.

« 5l

®omo. 17. Lllazoebili MOomop 8 maHunyse. domo. 18. lNnama ynpaeneHusA
annapamom e maHunysne.

BpalueHne HacagKu BbIMONHAETCA HALEKHbIM WAroBbiM 3/1eKTpomoTopom (poTo. 17), KOTopbI HaxoauTCA
BHYTPW MaHunNynbl. CPOK aKcNAyaTaLmm Takoro motopa — 0 10 neT, Tak KaKk HeT geTanel, Kotopble
MCNbITbIBANM Bbl 3HAYUTENbHYIO NEePerpy3Ky BO BpemaA NpPaBuUAbHOIO NpoBeAeHMA npoLeayp.

YnpasneHue BCeM annapaTom MOKET OCYLLECTBAATLCA MPAMO C MaHUNYAbI, T.K. BHYTPU Hee YCTaHOB/eH
MMKPONPOLECCOPHbI 610K (dpoTo. 18). Takoe ynpasneHne ya06HO U CHUXKAET GU3NYECKYHO HAarpy3Ky Ha
KOCMeToNora.

®omo. 19. boavwoli ducnneli ynpasneHus. ®omo. 20. Manaa maHunyna.
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9. Manas pabouyasa maHunyna

Manasa paboyasa maHunyna (doto. 20) He nmeeT poTaumn. OHa npeaHasHavyeHa AnA PaboTbl HA MEHbLUMX
30HaxX Tesila M OKa3blBaeT BO3AENCTBME Ha TeNo ¢ nomoLlbto RF-TokoB, Bakyyma n LED-u3nyyeHums. HagexHblii
NAACTUKOBbI KOPAYC MaHUNYbl 0becneymBaeT ee A/INTENIbHYIO KCMAyaTaLMIO.

10. Aucnneit ynpaBneHus.

MocnegHum y3nom B aTom 0630pe paccmoTpum gucnneit ynpasaeHus (¢oto. 19). OH ceHcopHbIi, 6onbLIOM
n ApKMn. UHTepdeic ynpaBaeHNsa 3proHOMUYHbIN, C yA0OHbIMM NpeayCcTaHOBAEHHbIMUM NPOrpaMmMamMmu gns
Pa3NIMYHbIX peXXMmoB paboTbl. BHyTpKW Kopnyca Aucniea COAEPKMUTCA NAATA YNPaBAEHUA C NPOLECCOPaMM.
B 3aBepweHMn CTaTbu XO4EeTCA OTMETUTb MPUATHYI SKOHOMMYECKYIO COCTaBAaAloLwyo paboTbl annapata

mogaenu Jordi Shape. Kak npaBuno, Takoi annapat B ca/JIOHe KPacoTbl OKYMNaeTcs B CPOK OT 2 A0 6 mecALeB B
3aBMCMMOCTM OT MAapPKETMHIOBOM MONUTUKM CaNloHa.
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