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B xonne 80-x romos B Uncturyre smepuoin ¢pusuku CO AH CCCP 6buto perreHo mocTpouTh
MOIIIHBIE BLICOKOYACTOTHBIE CUCTEMBI [IJTsl HAKOIIUTEIISI CO BCTPEYHBIMY JIEK TPOH-TIO3U TPOHHBIME
myukamu BOIITI-4 (MS®D), wakomureneit CU “Cubups-2” (VHCTUTYT sOepHBIX UCCIIEIOBAHMIT UM.
Kypuarosa) u THK (3enenorpan), paspessoro mukporpona—pekyneparopa (UAP). K stomy
BPEMEHU CaMbIM MOIIHBIM BaKyyMHBIM 3JIEKTPOHHLIM IPUOOPOM B CPABHUTEIHLHO KOPOTKOBOJIHO-
BoM muanasose (f=200 MI'n), BbIIyCKaeMbIM OTEYECTBEHHON MPOMBIILIEHHOCTHIO, ObLIA JaMIIa
I'Y-101A. Dra mamma 6biia paspaborana Ha o0benuuenunn “Csernana” (r.Jlemumarpan) mo 3a-
kasy UPBO (r.Cepmyxos) mis YHK. Iockombky VSID mmen ombiT paGoThI B 5TOM YaCTOTHOM
muanasone (f=180 MI'y) u mven HEKOTOPOe KOmm4aecTBO pe3oHaTopoB mitst BU-cucrembr BOIIII-4,
661510 perrero crpouTh BYU-cuctembl nepedyncieHHbIX Boie yekopuTesnenn Ha yactore 180 MI'x ¢
ucmnosib3oBarneM BY-remeparopubix jgammn ['Y-101A u I'Y-92A. ITapamerpsl yckopuTesei n ux
BUY-cucrem nmpusenensr B Tabsm. 1.

Tabmuma 1:
Paspesnon
Ne | Yckopurens BOIIII-4 | Cubups-2 | THK MukpoTpon—
peKymnepaTop

1. | Omeprus yckopsembix gacturn (I'aB) 6.0 2.5 1.6-1.9 | 0.1-0.15

2. | Toxk yckopsembrx gactun (MA) 20%20 200 300 45

3. BY-morHocTh, moTpebistemast 130 150 50-90 55
nyuxoMm (kBr)

4. KonuuecTBo pe3oHaTopon 6 2 2 19-51

5. Makc. HampsixeHme Ha OTHOM 1.0 0.74 0.45 0.8
pesonaTope (MB)

6. Makc. cymmapaoe Hanpsikenue Ha Bcex | 6.0 1.48 0.9 12.8-38.4
pesonatopax (MB)

7. II'yaTOBOE COnpoTHBIIEHNE 6.4 6.4 4.0 4.0
pesonaTopa (MOwm)

8. Maxkcumasbaas MOITHOCTD, 78 45 25 80
paccemBaeMas B pesoHaTope (kBT)

9. Maxkcumasbaas MOITHOCTD, 468 90 50 1370-3930
paccemBaeMas B pesoHaTopax (KBT)

10. | HomuHagbHAS MOIITHOCTD 1000 400 400 1430-4000
B.Y. renepaTopos (kBT)

Takum o6pa3oM, miIst STUX yCKOpUTeael nHeobxonuMbl Oblau reHepaTopbl BY-mormaocTn Ha
CYMMAapHYIO MOITHOCTE ~5,6 MBT. Isst Toro 4robbl yOpOCTUTH M YOEIIEBUTH IIPOU3BOICTBO
7 MOHTaXX Ha YCTAHOBKAaX I'€HEPATOPOB, ObLIa HaMIEHa BO3MOXKHOCTH MOMYJIBHON KOHCTDYKIINN
KackanoB Ha jaMiax ['Y-101A. B sTom cimyuae kackansl cobuparoTcs u3 Tpex Momyiei (puc.l):
JIAMIIOBBIA MOy b 1, MOIYJTH BBEIBOIIA MOILITHOCTH U3 KACKAaIa 2 1 MOMIYJIb IEPECTPONKN YaCTOTHL 3.
Momnysnu BBIBOIA MOIITHOCTY OIHOU CTOPOHON MOICOEMUHSIIOTCS K BHIXOMHOMY KOAKCUAJIBLHOMY (-
nepy, a IPyroll CTOPOHOM — K JIAMIIOBOMY MOIYJIIO.

7



Bxon BY

W

i
1880

2760

PI/IC. 1: CxeMaTuueckui YepTex reHepaTropa ¢ ABYyMs JIaMIIOBBIMU MOOYJISAMMU. 1 — naMmmoBBIe Monmymnin, 2 -
MOOyYyJIb BBIBOOA MOIITHOCTU, 3 - MOOyJIb HepeCTpOfIKH Y9aCTOTHI.

B kackame MoxeT OBITH OT OMHOTO [0 YETHIPEX JIAMIIOBBIX MOMYyJIel. DTO 00ecrneunBaeT COOT-
BeTCcTBeHHO BhIxomHble BU-mMorrHOCTH Ha yacToTe ~180 MI't B HempepuiBHOM pexkume 150; 300;
450; 600 kBt. Co cBOGOIHON CTOPOHBI MOCIEOHErO JIAMIOBOTO MOIYJISI TIONCOENWHSIETCST MOIYJIb
IEPECTPONKN YaCTOTHI. BXOMHBIE KACKAIHI T€HEPATOPOB OBLIN CIPOEKTUPOBAHBI MO KJIACCHAYIE-
ckoll cxeme Ha jammax ['Y-92A. MakcuMaibHO MOMyCTUMBIE MapaMeTphl miist jgammbl 1Y-101A
MOKa3aHbI B Tabm. 2.

Tabmumna 2: MakcuMaIbHO-IOMyCTUMBIE TapaMeTphl miis jiaMnbl 'Y-101A

MortHoCTE, paccenBaeMasi Ha aHOIE 250 kBt
Hampsixenue ma anone 14 xB
Hampspkenue Ha skpasHON ceTke 1,2 xB
MorrtzoCTh, paccemBaeMasi HA SKPAHHON CETKE 3 kBT
MortrtsoCcTh, paccemBaeMas Ha yIopaBisdwoomen cetke 1,5 kBt
Hanpspxkenue makama 15 B

Tok Hakasa 650 A
Pabouas gacrora 200 MTI'm.

OnbITHBIN 06paser IByXIaMIIOBOTO Kackana Ha jJammnax ['Y-101A 6buT Ipou3BeneH B MacTep-
ckux UAD. MaccoBoe n3roroBsieHune MOIyIel reHepaTopoB 66110 mpom3BeneHo B 1989-1991 rr. wa
Bapuaynbckom panuosasome. B BeimpsamuTenax anomuoro nuranus BY-remepartopor BOIIII-4,
“Cubupn-2” 1 THK umcnonb3yoTcss TUPpUCTOPHBIE TPeoOpa30BaTeln, BLITYCKAeMble B 3aIl0po-
XKbe, 1 OBICTPOMENCTBYIOIAs 3aIinTa, pa3paborannas u usrorosiennas B NP, Beimpsmuresns
obecieunBaer 8 kB mocrosuHOrO Hampsixkenus u no 2 MBT mormmmaocTu. BricTponeiicTByrorias
3a1uTa 06eCcmeunBaeT OTKITIOYCHIE HAMPSIXKEHNSI C AHONOB JIAMI T€HEPATOPOB IPHU IPEBHIIIICHIN
TOK& JIAMITBI BBIIIIE MAKCUMAJILHO MOMYyCTUMOrO 33 ~50 MKCeK. DTO MpPenoTBPAIllaeT BO3MOXKHOE
pa3pyIeHne SKPaHHBIX CETOK JIAMII IIPHU BJIEKTPUIecKkoM mpoboe B jamme. Eciau He oTKI09aTH
Tak OBICTPO HAINPSXKEHWE, TO HaXKe YHEPruu, HAKOIUIEHHON B QUILTPE BBIIPIMUTEN, OyIeT mo-
CTATOYHO, YTOOBI PA3PYIINTEH CETKU JIAMII, T.€. BEIBECTH JIAMITY U3 CTPOSI.
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Puc. 2: Cxemarumuecknit geprex mByxkamepHoro pesoaropa 181 MTI'm. 1, 2, 7, 8 — GJI0KHPOBOYHLIE
KOHIEHCATOPHL; 3, 11, 28 — xkepammueckue n305sTOpHI; 4, 20, 26 — 371€eMEHTHI TOACTPONKY BBHICIINX Mom; 6,
21, 25 — mpuBOIEI NOOCTPOWKM; H — BEIBOM HAI'DEBATENEN 1 TepMoIiap; 9 — 4eTBepTHBOTHOBHIN cTakaH; 10 —
y3eJI BBoIa MOIIIHOCTH; 12 — meTns cBsa3u; 13 — TemnoBwle skpaHbl; 14 — HarpeBatenu; 15 — mepemyckHOR
ximamnas; 16, 34 — BakyyMHubIe mubepsl; 17 — a30THAS IOBYIIKA; 18, 38 — MarHuTOpa3psmHbIe HACOCHI; 19 —
TPOTUBOPA3PAMHOE KOJIBIO; 22 — UCTIAPUTENTh TUTAHA; 23 — COPOIIMOHHBIN HACOC; 24 — 3JIeK TPOMATHATHBIR
sKpaH; 27 — u3MepuTeIbHas TeTsT; 29 — 0TPe30K KoakcuaabHou nuann; 30 — naTuanku HATpsKeHus; 31 —
TIPUBOI TOACTPONKN OCHOBHON YaCTOTHI; 32 — MexaHu3M noactpoiiku; 33, 36, 39 — xopmyc pe3onaropa; 37,
40 — BakyyMHBIII KOXYX; 35 — reome3myeckue 3HAKU.

79



B BY-cucremax maxomurens BOIII-4 u makonurens “Cubupb-2” OLLIO PEIIEHO MCIOIL30-
BaTh YCKOpSOIIe pe3oHaTopsl HA dacToTy 180 MI'm, xoTopble ObIIM M3rOTOBIIEHBI IJISI HAKO-
nutestein BOIIII-3 u BOIIII-4 B cemunecsaTsie ronsl. Beero B UYI® ObLI0 M3rOTOBIEHO 8 TaKMX
pe3oHaTOpoB. Pe3onaropel mByxkamepuble (puc.2). BHyTpeHHsIsS Kamepa — 9TO MeOHBIN pe3o-
HATOpP, B KOTOpoM momaepxkuBaeTca BakyyM 10 5-107° Topp. MensbIit pe3oHATOp HOMEIICH B
KOHTelTHep U3 HepXKaBelolllell cTaiau. B KoHTeltHepe mommep:xusaercs Bakyym 1076 Topp. Ar-
MocdhepHOe MaBlIeHNe BOCIPUHUMAETCS 3TUM KoHTermHepoMm. Bec pesomaropa ~5 T. IllyrToBoe
conporusiienue pe3oraTopa 6,4 MOm. MakcuMaabHOe yCKOPSIOIIee HAIPSIKEHNE HA PE30HATOPE,
moyyeHHoe npu ucneiTanusgx, 1,85 MB. Pa6ouee nampsixernne ~1,4 MB. llecTs Takux pe3oHa-
TOpOB 6bLIO perreno moctaBuTh Ha BOIIII-4, nea pesonatopa — Ha “Cubupn-2”.

B konme 80-x romos, korma paccMaTpu-

OcHoBHOIL BBog MomIHOCTH

ysen
TIOMICTpONKI

BaJnCh IpOoeKThl 5Tux BY-cucrem, mosBum-

JIaCh BO3MOXKHOCTD HCIIOJIb30BATEH TEXHOJIOT K
saBoma “Komcomonen” (r. TamboB) mpu co-

spaaun BY-pesonaropos. CoBMECTHO € Tex-

HOJIOTaMM 3TOTO 3aBONa U COTPYIHUKAME
OcHoBHOI
yaen NAD 6rima paspaborana KOHCTPYKIus Ou-

TOLCTPOMKY

Kopmyc
pesoHaTopa

MeTaJIMYeCcKOro peszoHaropa (puc.3), KorTo-

Vaen
[OACTPONKY
BBICIINX
Mo,

PRI moXkeH OBbLI WMCIOIb30BaThCes B BY-
Vaen crcTeMax MUKPOTPOHA—PEKYTIEPATOPA U HAKO-

TOLCTPOMKY
BHICHIVX nuresns THK. Ha stom 3aBome B 1990-1991 rr.
MOT,

OBLIIO TpOU3BeNeHO 24 GMMETAJIIMIECKUX KOD-

— myca pe3onaTopoB. M3roTorseHue y3710B pe3o-

BaKyyMHEII
HaTopa‘(BBona MOIITHOCTH, OBYX Y3JIOB II€pE-
BaxyyMmHEIT

merunk CTPOMKW OCHOBHOM YaCTOTHI PE30HATOPA, IBYX

Namepurentras
nerns

V3JI0B IEPECTPONKN BBICIINX MOI, ETIN KOH-

T —— TPOJISL HAIPSKEHWS Ha PE30HATOPE, BAKYyM-

1612 Hacoc

HOro o6opymoBaHWs) U COOPKa DPE30HATOPOB

. OPOBOOATCS B KOOIIEPAIMM HECKOJIBKAX Op-
Puc. 3: CxemaTuuecknuit yeprex 6IUMeTaLIIMIECKOTO

pe3oHATOpA ranusamuil, Briouas NAP. OxomuarenpHas
T .

cO0pKa ¥ UCIBITAHUS PE30HATOPOB IMIPOU3BO-
muresa B NAD.

Temeps paccMOTpuM, B KAKOM COCTOSHUMU HaXoOsTCsa >Tu mpoekThl. Ha BU-cucreme naxomm-
resist BOIIII-4 (puc.4) ycraHOBIEHO 5 yCKOPSIOMIMX Pe30HaTOpoB u3 mectu. 1llecToit pe3onaTop
Tpebyetr pecraspanuu. OcTtanbHble 55ieMeHTsl BY-cucTeMbr ycranoBienbl. BeinpsvuTenu ¢ 6bI-
CTPOOENCTBYIOIIEN 3AIIINTON, TPEIBLIXOMHBIE KACKAOLI U OIHA MOJIOBUHA, BEIXOMHOTO KACKAIa —
YeTHIPEXIIAMIIOBBIN ycuianTenb MomHocTu (amnbl ['Y-101A) paboraor Ha 5 yCKOpsOMIUX pe-
30HaTOpax, obecrednBas MPOBEIEHNE SKCIepuMeHToB Ha Hakonutenae BOIIII-4. Buixomras mori-
HOoCTh BY-remeparopa B sToii koupurypanuu 500 kBT. 3akoHUEeH MOHTaX BTOPOIO MOIIIHOTO
yeunuress Ha 500 kBr. Korma Bo3HukHET HEOGXOOMMOCTH, BTOPOR YCUIIUTEIb MOIITHOCTH OyIeT
TIOMKJIIOYUEH, U BBIXOMHAsA MOIIHOCTL BY-remeparopa BOIIII-4 cramer 1 MBT.

Bce amementsr BY-cucrembr makonurens “Cubupn-2” Ha wactory 181 MI'm ycraHOBIeHBHL.
CucreMa NuTaHUsA NeHEPATOPOB HaxomuTcs B pabouem cocrosuuu. [lomosuna BY-cucremsr, ko-
TOpas BKJIIOYAET YCKOPSIOIINI IBYXKAaMEPHBIT pe3oHaTop, BU-rerepaTop ¢ BHIXOMHBIM MOIIIHBIM
KackanoM Ha nByx jammnax ['Y-101A maxomurcs B paboueM COCTOSHUU U obecreunBaeT pabo-
Ty HakoruTesnst “Cubupb-2”. Hakommenusrii Tok B Hakormuresie 150 MA. MakcuMabHas SHEPrus
371eKTpoHOB 1pu 3ToM Toke 1,8 I'sB. Ipyryio mosmoBuny BY-cuctembl miiaHupyeTcs: IPUBECTH B
pabouee COCTOSTHME B KOHIIE DTOTO TOMA.
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BonuosomasIi BomHOBOTHO— NHAYKTHBHEIT
N BIIEMEHT
AETUTeNb K0aKCHAaTBHBII . B
3500 mOaCTpOiKU OTIHOBO,
MOLIHOCTH epexos

T

AHTeHHA 3-x mmefgoBsIH
TerponHaste Bxon KOaKCHa/IbHO— hazoBpamarens
BY BOMTHOBOJHOTO

nepexoma

Puc. 4: BU-cucrema yckopurens co Bcrpednbivu myukamu BOIITI-4.

Kpome nByx Gumerammnmueckux pe3oHATOPOB, Bce dimeMmeHThl BU-cuctembr makonurens THK
u3roToBiieHbl. YacTs o6opynosanus naxonurcs B AP, wacte — B 3enmenorpane wa THK. Iloka
HUKaKUX KOHKPETHBIX IIaHOB O BBome B merictBue THK met.

dunancupoBanmre paboT MO CO3TAHUIO PA3PE3HOTO MUKPOTPOHA—PEKYIIEPATOPA OYEHb MAJIEHb-
xoe. Ero emBa xBaTaer Ha cTponMTEIbHBIE PAOOTHI IO MOATOTOBKE MOMEIIICHUN I Pa3MEIICHUs
yckopuTesist. TombKO 3apyOeXHble KOHTPAKTHI TO3BOJIMIN CHEIIATH HECKOJBKO IIIAroB IO CO3Ha-
unio BY-cucrembr sToro yckopurensa. Tak, KOHTPAKT HA MOCTABKY YCKOPSIOIIIETO PE30HATOPA B
yuuBepcuteT Ipiok, mrat Cesepuast Kaponuua, CIIIA mo3BosusI MpoBECTH UCIBITAHUS TIEPBOTO
OuMmeTasImIeckoro pesonaropa B 1992 romy.

Bropoit pesonarop, npenuasnadennniii miis moctasku B CIIIA, moTpe6oBast HEKOTOPON Tepe-
nenku. Tak kxax wacrora BY-cucremsbr makonurens B Iprox 178,5 MI'm, To sT0 morpebosasio
M3MEHEHUs] KOHCTPYKIINU [IEHTPAJIBbHON YaCTU PE30HATOPA.

IIpu ucnbrranusx mepBOro pe3oHaATOpa u pe3oHaTopa yHuBepcuTeTa IIbIOK ObLITN TOCTUTHY THI
CIIENYIOIIVE PE3YIbTATHL:

MaxkcumaIbHOE YCKOPSIIOIIIee HAIIPSIKEHTE -1.2MB
Baxyywm B x050mHOM pe3oHATOpE —10-11 Topp
Baxyywm npu somuHanbHOM Hanpskernu 800 kB — 2:107° Topp.

Pesonartop ycmermrso paboraer B Amepuke. Tok sekTpoHOB B HakonuTese 150 MA.

B mporniom rony U 3akmrounsn kouTpakT ¢ ucciienoparenbekuM nearpom KAERI, FOxuas
Kopes. Ilo sTtomy korTpakTy UAD m3roroBus nHKEKTOP M1 MUKPOTPOHA—PEKYIIEPATOPA U IBA
YCKOPSIIOIIINX PE30HATOPA, KOTOPbIE MOTYT OBITH KCIOIBL30BAHBI B MUKPOTPOHE—PEKYIIEPATOPE.
WMmxexkTop momxken obecnedmBaTh UMITYIIBCHI BJIEKTPOHHOIO TOKa, mamTelnbHOCTHIO 0,3 HCEk, ¢
gacroronn moBTopenmst or 1 k['m mo 22,5 MI'm um cpemmeM TOke MpW MAKCHMAJILHOW YACTOTE
nosTopenus 22 MA. Oueprus snekTponos 1.5 MaB.

B cocraB mHxKekTOpa BXOOAT TPy OGHMETAIUIHIECKUX PE30HATOPA U TPU M€HEPATOPA MOIITHO-
ctu. OouH pe30HATOP UCIOIb3YEeTCS I KIMCTPOHHON IPpyNmupOBKU. MaKCUMaIbHOE HAIIPSIKE-
uue Ha >ToM pe3oHaTope 150 kB. IlutaeTcs 3ToT pe3oHATOP r€HEPATOPOM C BBIXOIHBIM KACKA,IOM
Ha jgamre ['Y-92A u ¢ Boixomuoit MoHOCTRIO 2 KBT. IlBa Npyrux pesoHaTopa — yCKOPSIOIINE.
Hampsoxenne ma stux pesomaropax 650 kB. Kaxnerii pesonarop muraercs or BU-remeparopa
C BBIXOOHBLIM KacKaIoM Ha omuoil jamme ['Y-101A. OToT mHXKEKTOp B Hayajle 3TOr0 roma ObLI
cobpan B Kopee, u Ha BrIxOme ObLI TOTyYeH TOK ~12 MA.
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Taxoit xe wmxekTop B 1998 romy 6611 cobpan B UAD, u B HacTOsIIIIeE BpeMsI HA HEM BEIYTCS
PaboTHI IO MOCTMKEHUIO TPOEKTHRIX ITapaMeTPOB. B KOHIE roma 5Tu pe3yiibTaThl JOJIKHBI OBIThH
nponemorcTpupoBansl B Kopee.

ITompo6ubre onucanus BY-cucreM m OCHOBHBIE TIOSTyY€HHBIE PE3YILTATHI IPUBEIEHBI B JINTE-

paType.
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