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OEIUAfl XAPAKTEPHeTHKA PAEOThI. 

AKTY AJihHOeTb TEMhI. rrpoao,uHMbie a Jia6oparnpHH BbIC0KHX 3Heprnfi 

HCCJie,llOBaHIUI B o6JiaCTH penllTHBHCTCKOH imepHOH qJH3HKH H IIOTpe6HOCTb y 

Hccne,uoaaTenefi a M0HOXpoMaTHlJHblX IIYlJKax ace 6onee T}l)KenbIX imep c :meprneH OT 

,uecl!TK0B M3B ,U0 ,ueCllTK0B H ,u~e coreH f3B Ha HYKJI0H, c,uenaJIH rrepBOO'lepe,UHOH 

3a,ua1.Jy C03,UaHllil ycKOpHTenefi PeJillTHBHCTKHX. l!Jlep, II03B0Jllll01l(HX II0nYI.JaTb ycKopeHHble 

IIYI.JKH ll,Uep BCeX 3neMeHT0B Ta6nHUbl MeH,uerreeaa BilJI0Tb ,U0 ypaHa H o6ecIIelJHBalOll(llX 

B03M0)KH0CTb rrpoae,ueHllil KOHKypeHTocrroco6HblX llCCJie,uoaaHHH Ha rrocne,uylOIUHe fO,llbl. 

YaenHlJHBalOll(HHCll )Ke ,uecpHUHT 3neKTp03HeprnH H pocr ee CT0HMOCTH . B ycnoaipix 

Hell3MeHHOCTll llJIH .[{a)Ke CHll)KeHH}I 6!0,U)KeTHbIX aCCllfHOBaHHH Ha OilJlaTy 3Hepro3aTpar, 

c,uenanH ne0TJI0)KH0H 3a,ua1.Jy 3aMeHbl CllHXpocpa30TpoHa MallIHHbl co cna6oii 

cpoKyCHpOBKOH, o6ycnOBHBilleH 3HalJHTenbHb!e ra6apHTbl ll aec ee MarHHTHOH CHCTeMbl (36 

Thie. Tc) c 6onblllHM pacxo,uoM 3neKrpo:meprnH Ha B036y)K,lleHHe MarnHToa H IIHraHHe acex 

ero CHCTeM - Ha coapeMeHHbIH ycKOpHTenb C )KeCTKOH cpoKycHpOBKOH, OTBelJalOll(llH 

IIOCTaBJieHHblM Tpe6oaaHllilM npH MHHHMYMe 3KCilJlyaraUHOHHblX 3arpar. . 

eoapeMeHHall reH,lleHUllil pa3BllTllil ycKopHTenbH0H reXHHKll B MHpe ,llJlll IIOnYI.JeHllil 

IIYI.JK0B Bb!C0KHX :meprnfi ne)KHT B C03.[{aHHll ·ycKOpHreneii CHHXpOTponno'ro THIIa C 

MarnHTHbIMH 3JieMeHTaMH co caepxrrpoBO.lllllllHMH (err) o6MorKaMH, II03BOJllllOIUHMH 

II0BblCHTb IlJI0THOCTb TOKa ,uo BenHlJHHbl rropll,UK~ 2.5-10 5 AfcM 2 (a none 5 Tn) H reM 

CaMblM pe3K0 C0KpaTHTb rrorrepe'!Hble pa3Mepbl MarHHT0B C 0,llH0BpeMeHHblM yaeJIHlJeHHeM 

HH,llJKUHH B 3a3ope. eTOHMOCTb C00pJ)KeHllil err YCKOpHTeneii B 3HalJHTenbHOH Mepe 

onpe,ueJillerCll 6onbllIOH Tpy.uoeMK0CTblO rrpHMeHlleMbIX MafHHT0B na IIOJlll 4-10 Tn H 

6oJiblllllM paCX0,UOM ,uopororo caepxrrpoBO,UHHKa, HJlyiuero na H3fOT0BJieHHe o6MOTOK 

MarHHTHblX 3neMeHT0B. 3aMeHa rro,uo6Hb!X MarHHT0B na cpaBHHTenbH0 ne,uoporne 

HMIIynhCHbie err MarHHTbl C rroneM, cpopMHpyeMOM )KeneJ0M, pa3pa60TKa ll itccne,uoaaHHe 

K0T0pblX. ae,ueTCll a JIB3 c cepe,UHHbl ceMH.[{eCl!TblX ro,uoa,- peaJibHbIH rryTb YMeHbllleHHll 

JarpaT Ha coopy)KeHHe ycKopHTenefi. 

IInanHpyeMoe cOJ,uanHe a JIB3 HYKJIOTpona -ycKopHTeJill peJillTHBHCTCKHX imep -

rpe6oaaJio rrpHo6pereHHll orrhrra coopy)KeHllil caepxrrpoao.llllIUHX cHnxporpoHoa c err 

MarHHTHblMll 3neMeHTaMH, none B 3a3opax K0T0pblX cpopMHpyeTCll )KeJie30M, ll IIOJIYI.JeHHll 

0TBeTa na pll,u aonpocoa, Hell36e)KH0 B03HHKalOll(HX rrpH 3T0M. OcnOBHOH' H3 llHX -

B03M0)KHOCTb ,llOCTaT0lJH0 ,uellleB0, HCIIOnb3Yll B 0CHOBH0M pecypCbl na6oparopHH ll 

HHCTHTyra, a C)KaTbie cp0Kll H3fOT0BHTb pa3pa6aTbIBaeMble Y3Jlbl ycKopHTeJill, CM0HTHpoaaTb 

HX c Heo6XO,UHMOH T0lJH0CTblO a e,llHHbIH ycKopHTeJibHblH K0MilJleKC, Ha · K0T0pOM H 

nonYlJHTb 0TBeT na BOIIp0Cbl 06 oco6eHHOCTllX HaJla.[{KH ll 3KCilJlyaraUHH acex ero CHCTeM. 

Heo6XO,UHMO 6blJIO C03,UaTb M0,llenbHblH CHHXp0Tp0H (on II0nYI.JllJI Ha3aanHe errHH), 

KOT0pblH 6b! H CTaJI rronHfOHOM ,llJlll npaKTHlJeCK0fO pellleHllil B03HHKalOll(HX rrpo6neM .. 

UEJih PAEOThI. Ha octtoae pa3pa6orKH omHMaJibHbIX· ymoa e,uttttoro 

ycK0pHTeJibH0fO K0MilJleKca, C03JlaTb K0HCTpYKUHIO 0TH0CHTeJibHO ,uellleaoro MO,UenbH0ro 

err CHHXpoTpOHH0fO ycKopHTeJill MHOf03aplI,llHbIX H0HOB, C0CTOllll(ero H3 HCT0lJHHKa 

MH0f03apimHblX H0HOB, cpopHH)KeKTOpa, KaHana HH)KeKUHH ll CllCTeMbl BB0,lla IIYlJKa B 

CHHXpOTp0H, K0nbueaofi lJaCTH H comacoaaHHbIX rrpllM0nHneil:HblX rrpoMe)KyrK0B 
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YCK0pllT~, pa3,UeJieHHblX Ha M0.UYJIII, C MaIBHTHOll CHCTeM0II H BaKyyMHOI! KaMepofi, 

pa6oTa!OIUHMH B YCJI0BIDIX rrorpy)KeHllSI a )KIU{KHll rerrnii n 0TBeqalOUIHMH Tpe6oBaHl!llM K 

ycK0pllTeJillM, Ha K0T0P0J\C 

1. PeaJIH30BaTb KOHUeIIUII!O 3aMeHhI JIHHeiiHoro YCK0plITeJill Ha c1rnxpoTp0H, B 

BaKYJMHOll KaMepe K0TOporo cm,uaeTCll CBepXBhICOKHll BaKYYM, qTQ o6ecrreqnsaeT 

B03M0)KH0CTh MH0roKpaTH0ro ycKopeHIIll UHpKynnpylOIUero 3apll)KeHH0ro rryqKa Ha 0llH0M -

llBJ.X YCK0plllOUIHX 3a3opax 6e3 II0Teph Ha 0CTaToqHQM ra3e; 

2. IlonyqlITh 0IIhIT II3fOT0BJieHIIll, M0HTa)Ka, HaJiallKII II 3KCIIJiyaraUIIII err ycK0pHTem1 

II acex ero CIICTeM. 

L{rrll ycraH0BKII HYKJioTpoH pa3pa60TKa BaKyyMHoii KaMephl, oTBeqaIOmeii 

Tpe6oBaHIDIM K BaKYJMHhlM KaMepaM ycKOplITeJieii, BbU{ep)KIIBalOll{eH Hapy)KH0e 

H36hITQqHoe ,uaBJieHne He MeHee 1.3 Krc/cM 
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' 1IMe10meii MaKCHMaJihH0e rrp0X0J.{H0e 

ceqe1rne Jl)Ill ycK0pll~Moro rryqKa n MIIHHMYM TeIIJI0BhlX IIOTepb OT ee npnMeHeHml, 

MOHTnpyeMoii B roT0Bbie MarnHTHbie 3JieMeHThl 6e3 HX pa36opKH H 06ecneqnsa1omeii 

co3uaHne BaKYYMa He MeHee 10-6 
Ila. 

HAyqHA51 HOB.H3HA pa6oThl 3aKJI10qaeTCll B cne11y10meM. 

1. Ha 0CH0Be npoBel(eHHhIX B Jla6opaTopnn Bh!C0K_HX 3Heprnii 'HCCJie,U0BaHHH err 

MaIBHTHhlX 3JieMeHT0B C noneM, cpopMHpyeMOM )KeJie3QM II rrorpy)KHblM cnoco6oM 

oxna)KjieHIDI, pa3pa6oraHa MarnHTHal! .CHCTeMa M0lleJihH0ro CHHxpoTpOHa C )KeCTKOii 

cpoKyc11pOBKOii II pa3,UeJieHHhIMII napaMeTpam1, C0CT0llll{al! 113. , l(Hn0JihHbIX. ll 

KBMpynoJihHhIX Marn11T0B perynllpHoii CTPYKTYPhI II JIHH3 cornacoaaHHbIX npoMe)KJTK0B. 

MarnHTHal! CHCTeMa BKJIIOqaeT op11r11HaJihHbie K0HCTPYKUHH: 

a) HMnyJibCHhIX MaJiora6apHTHhIX ,UHnOJibHhIX MarHHTOB BI co CBepxrrpbBOllll!UHMH 

o6MOTKaJ\1:H H noneM Bh!C0KOH 0,UH0p0llH0CTI!, cpopMnpyeMOM )KeJie30M, C IIlleH'rnqHQCTblO 

noaroplleMocTH MamHTHbIX xapaKTep11CT11K AH/H Ha ypoBHe IO -
4 
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6) HMnyJihCHhIX cpoKycnpylOIUHX II ,uecp0Kyc11py10IUHX JIHH3 nma' IlaHOBCKOro co 

CBepxnpoB0lllllllHMH o6MoTKaMn H noneM BhIC0K0ii o,uHopo11uoci-11, cpopMnpyeMhIM 

)KeJie30M, C 0TH0IIIeHHeM CT0p0H 1:2, o6MOTKa B 3a3opax K0T0pb!X pacrronaraeTCll B 0l(HH 

CJIOH Bll0Jlb IIIHpOKOll CT0p0Hbl ll B ,UBa CJI0ll - BJ.{0Jlh Y3KOII ll B K0T0pbIX ll0CTllrHYTa 

peK0pllHal! BeJillqHHa rpa,qHeHTa paBHal! 0.88 Tn/cM; 

B) HMnyJibCHhIX !pOKycttpylOUlllX ll llecpoKycttpyIOIUHX JIHH3 THIIa IlaHOBCKOro CO 

CBepxrrp0B0lll![lllIMll o6MOTKaMH 11 IIOJieM Bh!C0K0H 0llH0p0J.lH0CTll, cpoplltHpyeMblM 

)KeJie30M, C OTHOIIIeHHeM CTOp0H J: J, rrpe11ua3uaqeHHhIX Jl)Ill HCn0Jib30BaHHll, B KaqecTBe 

3JieMeHT0B cornacoBaHIDI rryqKa B npllM0JIHHeiiHhlX rrpoMe)KYTKax ycK0pHTeJill; 

r) MarHHTHhlX 3JieMeHT0B Kauana HH)KeKUHH, C0CT0llIUHX H3 "xoJIOllHbIX" 

3JieKTpocraTHqecKoro HH!pJieKTOpa ll cerrapnpyIOIUero Marn11ra Ha 0CH0Be MarIIHT0B B) II 

"reIIJioro" rrosoporuoro Marnttra MIT-90, 06ecrreq1rna10mero noBopor rryqKa m\ 90° H ero 

cpoKycupOBKY B BepTHKaJihH0II IIJI0CK0CTH; 

ll) 3JieMeHT0B CHCTeMbl OJ.{H006opoTHOro BhIB0l(a rryqKa, BKJI10qa10U1YIO HMIIYJibCHhIH 

(y11apHhiii) Kl!Kep - MarHHT. B BapHaHTe C cpeppHTOBblM cep11eq!fllK0M H 6e3 Hero, 

II0llBll)KHhll! CeIITYM - MaIBHT H BbIBOllHOH err MarHHT. 

2. Pa1pa6oraHa K0HCTPYKUHll T0HK0CTeHH0H BaKyyMH0II KaMepbI (BK) yCTaH0BKII 

en.HH, pa6ora10U1al! B ycnoBHllX norpy)KeHHll B )K!IllKHii renul'.i. KaMepa pa3).(enena Ha 
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yqacTKll, K0TOpbie, 3a C'ler CHJlh!pOHOB, II0).(BII)KHQ CTbIKYIOTCll llpyr C llpyroM qepe3 

6oJITOBbie cpnaHueBbie coe1111HeHHll THna "KOHcpnar" C npoKJia).(KOii 113 Me).(11. BK ycraH0BKII 

H30JIHp0BaHa OT Kopnyca ren11eaoro cocy11a np0X0llHhll\lH 1130JlllT0pall!H Ha 0CH0Be 

KepaMHKH THrra xe-22. eeKUHH KaMep coe).(HHeHbl l\le)K).(y co6m1 Ha CBapKe 4epe3 

K0JibUeBbie MeM6paHbl, K0MIIeHcnpyIOIUHe TepM0YCallKH II 06ecrre'lHBalOU11Ie yr.10Boii 

rrosopor ceKUHll llpyr 0TH0CHTeJibH0 11pyra. Bbrne11eHbl aHaJIIITll'leCKIIe JaBHCHM0CTII lL1ll 

orrpe11enemrn BeJIH'll!Hhl B03Hl!KalOIUl!X Hanpl!)KeHllll B CTeHKaX ceKUllii Ka~tep 11 

3aBHCHl\!0CTII llJlll orrpe).(eJieHHll KpllTH'leCK~ro ).(aBJieHHll n0Tep11 IIX yCToii'lIIBOCTII, 

npnro).(Hhie Will IIH)KeHepHoro pacqera. 

3. Pa3pa6oraHa Kp110CTaTHal! c11cTeMa ycKop11rem1, BhmonHeHHal! B mme emrnoro 

BaKYJMH0ro 061,eMa II o6mero ren11eaoro cocylla c MaKCIIMaJibHhlM npoXOllHblM ce'leH11eM 

Will ra3a, pa111enemiall Ha M0llyn11, cooTBercTBy10m11e 6noKaM Manrnnwii CTPYKTYPhl, rn6Ko 

coel(l!HlleMbie llpyr C llpyroM qepe3 Cl!Jlb!pOHbl II on11pa10[lllleCl1 Ha onopbl na611p11HTHOro 

r11na, nepe).(alOIUHe B03Hl!Kal0ll{lle Harpy3KH Ha )KeCTKHe no).(CTaBKI!. A30THblii 3Kpa11 

BpeMeHH0 3aMeHeH Ha MH0rocnoiiHYIO 3KpaHH0-BaKyyMHYIO ll30Jllllll!IO. 

IlpellJIO)KeHa II pean111osaua MeTOllHKa pacqera re1monp11r0Ka K rem1eB0My cocylly no 

onope nJTeM rrporoHKH OT ypoBHll KOMHaTHoii ll0 renneBoii Tel\mepaTyp II y•1era 113~1e11em1ll 

BeJIII'll!Hhl TeIIJI0B0ro II0T0Ka, npoX0llllIUero qepe3 K0JibUeBbie yqaCTKII onopbl. 

Pa3pa6oraHa K0HCTPYKUHll pa3beMHoro no ropH30HTaJIH rem1esoro cocylla B sap11aHTe c 

T0HKHMH OT6opTOBaHHblMH cpnaHUaMII, KpblIIIKa K0T0poro CHHMaeTCll nJTeM BCKpblTllll 

csapHoro IIIBa, a TaK)Ke ren11esoro cocylla c • npoll0JibHbIMII TOJICThlMII cpna11ual\!II. 

yIIJIOTHlleMbie C II0M0lllhlO npoKJia).(0K ll3 IIH).(llll. 

Pa3pa6oTaHa K0HCTPYKUl!ll yqacTK0B 3aJIHBHhlX ropJI0BIIH, BblI10JllleHHblX B BIUlC 

MOllyJieii 11pllMOJIHHel!HhIX rrpoMe)KJTK0B, 06opyllOBallllblX ycrpoiicTBal\111 . BB0lla 

KpHoareHT0B II K0aKCIIaJibHhIMH T0K0BB0).(aMH C op11n1HaJihH0ii CIICTCM0ii OTB0).(a 

11crrapeHHoro ra3006pa311oro renHll no BHHT0Bhll\l Ka11aBKaM, 06ecrre<11rna1omall 

3cpcpeKTIIBllhlll TeIIJI0Cl,M C TOKonpoB0llll[llHX 'laCTeii T0K0IIp0B0l(a. 

4. Pa3pa6orana K0IICTPYKUHll T0HK0CTeHH0ii BaKyyMHOii KaMepbl ycrall0BKII HyK,1orpo11. 

BblI10JJHellllal! 113 yqacTK0B, CO0TBeTCTBYIOIUIIX 6JIOKaM Marnm11oii CTpyKTYPhl. 0Ba!lhllble 

yqacTKII K0Topoii BbIII0Jillellbl 06i1rnr11eM II rocpp11posam1eM UIUillllllpll'lCCKIIX rpy6 R 

rrpecccpopMe, pa6oqee .[(aimeune B KOTopoii COJl(aeTCll llJTCM 3aM0p03KI! B0).(bl B 3al\lKIIJT0M 

o6'beMe. B K0HCTPYKUIIIO BK BKJIIO'leHbl y'laCTKH Kp11011aC0C0B. Kopnyca 6JIOKOR IIIIKall• 

3JieKTp0,U0B I! CTallUllll •. 11a6JI10).(eHml, o6opyllOBallHble p,UlllaropaMII 113 rpy6 C 

UHPKYJIHPYIO!UIIM reJIHeM, TaK)Ke pa6oralOT KaK Kp11011aC0Cbl. Y•iaCTKII KaMep C0C).(IIIHII0TCll 

11pyr C 11pyroM C II0M0lllblO K0IIHqecKHX cpna11ueB '!epe3 Me).(llble rrpoKJJa).(KII. CTl!)l(llblM 

:meMeHT0M llBJilleTCll opHrnHaJibHbiii llByx6oJITOBOii CTll)KII0ii X0MYT, Tpe6y1011u1ii l\llllllll\lYMa 

MeCTa llJlll ero ycTaH0BKH. Ilpo'IHOCTHbie xapaKTepHCTHKII OBaJihHblX yqaCTK0B YCIIJIClll,I ·3a 

cqeT orr11paHHll Ha CTeHKH MarHHTHhIX 3JICl\leHTOB BIIYTPH 3a3opoB. Bl,IBC).(Clll,I 

aHaJIHTHqecK11e 3aBHClll\!0CTH Will onpe11eneHl!ll BeJJH'lllllhl B0311l!KalOIUIIX 11a11pll)l(Cllllii. 

rrpttro.[(Hble Will llH)KeHepH0ro pac'leTa. Onpe).(eJJCHhl 3KCIIJiyaTaUII0Hllble xapaKrepl!CTIIKII 

BaKYJMHOll KaMepbl HyKJIOTpoHa B 3aBHCIIM0CTll OT pe)Kl!Ma pa60Thl ycrnH0BKII. 

TIPAKT.Ht.J.EeKAA UEHHOeTb PA6OTbl. Ha ocHoBe pa1pa60Ta11m,1x y:1.10B 

ycK0pllTeJill C03l(all CBepxrrpoBOllllIUHii l\!0lleJJhHbiii ycKopHTeJib MH0f03llPllllllbIX 110110B, 
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KOTOpblii nOJ..(TBep.rum npaBIUlbHOCTL Bb16pam1oro HanpaBJJelllill C03J..(a!ll1ll OTH0CIITeJihH0 

Henopomx ycKop1ueneii Ha OCH0Be mmyJibCHblX en MarHIITHblX :meMeHT0B C noJieM, 

cpopMHpyeMOM )KeJie30M. OoJl)"leHbl 3KCnepHMeHTaJibHble J..(aHHhle, n0J..(TBepJ..(IIBWHe 

npaBIUJ!,H0CTb pac'!eTH0 - KOHCTpyKT0pCKHX peweHllii, npHHl!TblX npu C03J..(aHH11 y,JJOB 

ycKop1neJibH0il ycraH0BKH. no,1)"1eH 0nblT C03J..(a!ll1ll YCK0pl!TeJill onHpal!Cb, B 0CH0BH0M, 

Ha pecypcb! na6oparopHH II HHCTHTyra, onhlT HaJiaJ..(KH H 3KCITJ1yarau11u Bcex ero CHCTeM, 

no3B0JlllBWHil noJI0)KHTeJibH0 pewHTb B0npoc · 0 C03J..(amrn 6a30BOii ycK0pHTeJlbllOii 

ycraH0BKII 11B3- HyKJioTpoHa II J..(aBWl!ii IICXOJ..(Hblii Ma1ep11an J..(Jlll pa1pa60TKH ero 

BaKyyM11oii KaMepbr 11 MHomx J..lpyrnx YJJI0B. 

emJ..(aHa BaKyyMHal! KaMepa HyKJiorpoua, 06ecne1.JHBaJOl1.lal! B03M0A<H0CTb ycKopeHHll 

MH0f03apl!J..lllblX H0H0B J..(a)Ke B YCJI0BHllX 0TH0CHTeJibH0 He60JibWOfO pa1pe)Kel1Hll B 

BaKYYMH0M K0A<yxe MaWHHbl H npoBeJ..(eHHll qJ113H'leCKHX 3KCnepHMeHTOB Ha BHyrpemieM 

n)"!Ke, pacnonaral! pemcrp11pytomyto annaparypy sue Kpuocrara. 

HA 3AIUHTY BbIHOe51Te51: 

J. KOHCTPYKUHll en MarHHTHblX 3JieMeHTOB (J..lHnOJibHblX MarHHT0B H JIHH3) peryJillpH0ii 

CTPYKTYPbl H JIHH3 cornacoBaHHblX npoMe)KyrK0B ycK0pHTeJill C noJieM, cpopMHpyeMblM 

A<eJie3oM, H c norpy)l(HbIM cnoco6oM oxna)K).(eHHll. 

2. KoHCTPYKUHll "xoJIOJlHbIX" MarHHTHblX ::ineMeHT0B Kanana HH)KeKUHH ny'!Ka, 

BKJIJO'latomall ::meKTp0CTaTH'leCKHii HHqJJieKTOp, cenap11pytomuil: MarHHT If "renJiblil" 90° 

nosoporno - cpoKycupytomuii: MarHHT. 

3. KoHCTPYKUHll MarHHTHblX 3JieMeHT0B CHCTeMbl BblB0.[(a ny'!Ka, BKJIJO'lalOll.lall yJ..lapHb!ii 

(KHKep) - Marnnr, no.QBH)l(Hblii cenryM - Manmr u BhIB0J..lHoH Marnnr eKll-27. 

4. KoHCTpyKUHll BaKyyi.rnoH KaMepbl, pa3).l;eJieHHal!·.Ha )"laCTKH, m6Ko coeJ..(HHlleMble 

Apyr C ApyroM H C00TBeTCTBYIOll.lHe 6JIOKaM MarHHTHbIX 3JieMeHT0B, npHfOJ..(liall J..(Jlll 

HCn0Jib30BaHHll B ycK0pHTeJie H p~6oral011.lal! B ycJI0BHllX norpy)KeHHll B )KH.[(KHil: reJIHH. 

5. MeTOJlHKa onpeJ..(eJieHHll MaKCHMaJibH0fO H36bITO'IHOfO naBJJeHHll ,[l)lll ceKUHH KaMep c 

MeM6paHaMH Ha KOl!UaX H 3JJJJHITTH'leCKHX ceKUHil: KaMep, onepTblX Ha CTeHKH JIHH3 BHYTPH 

1a1opa. 

6. KoHCTPYKUHll KpHOCTaTH0il: CHCTeMbl, pa3).l;eJieHHal! Ha 1:1onyn11, COOTBeTCTBYIOll.lHe 

6JioKaM MarHHTHblX 3JieMeHTOB, COCTOllll.lall H3 BaKYYMH0ro K0)Kyxa H rennesoro cocyna, 

BKJIIO'lalOll.lall KpH0CTaTHYIO '!aCTb nonyKoJieu H cornacoBaHHblX npoMe)KyrKOB. 

7. KoHcrpyKUHll nepHo.Qa peryJlllpHoH CTPYKTYPh'-

8. MeronuKa pac'!eTa reITJionpuroKa K rennesoMy cocyny no onope na6upuHTHoro 

runa. 

9. KoHCTPYKUHll B0CTO'IH0fO npllM0JIHHeil:Horo npoMe)KyrKa C )"laCTKaMtt 3aJIHBHblX 

ropnoBHH, o6opyJ..lOBaHHblX ycrpoHcrnaMH BBO.[(a T0Ka u xnanoareHT0B. 

I 0. KoHcrpyKUHll onTHMH3Hp0BaHH0ro no TOKY TOK0BB0Jla Ha 3 KA. 

11. KoHcrpyKUHll _ 3anaJ..(lrnro npllMOJIHHdinoro npoMe)KyrKa, BKJIJO'latomero 

KOHCTPYKUHIO )"laCTKa BBO.[(a - BblBOJ..(a, 3aJIHBHblX ropJIOBHH If T . .[( .. 

12. KoHCTpyKUHll KpHOCTaTHOH 1.JaCT1I KaHaJia IIH)KeKUIUI, BKJIIO'lalOll.lYIO )"laCTOK BB0.[(a 

11 nepexo.irnoH )"laCTOK, o6opyAOBaHHble npoJ..lyBaeMblMH TOKOBBOAaMII Ha 300 A. 

13. KoHCTPYKUHll BaKYYMHOii KaMepbl HYKJIOTpOHa, pa3J..(eJieHHall Ha )"laCTKII, 

COOTBeTCTBYIOll.llle 6JIOKaM MarHIITHblX 3JieMeHTOB ycKopHTeJill, BKJIIO'lalOll.lall TOHKOCTeHHble 
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rocppupoBaHHble OBaJibHble ceKUllll, B )"laCTKax JIHH3 coe.QHHeHHb!e C 6nOKaMlf nHKan-

3JieKTpOAOB, MYJibTllnOJibHb!X KOppeKTOpOB HJlll CTaHUHH na6ntoneHlfll, a TaK)Ke )"laCTKOB 

KpHOHaCOCOB ll ycKOplltoll.llfX CTaHl:.{llil. 

I 4. TeXHOJIOfllll ll3fOTOBJleHlfll OBaJibHb!X rocppHpOBaHHblX ceKUHH KaMep ,[l)1ll )"laCTKOB 

MamHTOB If JIHH3 MeTOAOM npeccoBaHlfll B cpopMax, pa601.Jee naBJieHHe BHYTPH KOTOpb!X 

cmnaeTCll 3a C'leT BOAbl, 3aMOpaA<HBaeMoii: B 3aMKHYTOM om,eMe. 

ATTPOEAUH51 PE3YJibTATOB PAEOTbl If TTYEJIHKAUHH. 

OcHOBHble pe3ynbTaTbl pa60Tbl AOKJia)];b!BaJIHCb Ha Me)K).(ynapOAHb!X KOHcpepeHUlfllX no 

KpHoreHHKe B JloHAOHe /AHrnlfll. 1978r./, Ko6e /51noHlfll, 1982r./ H Anb6YKepKe /ellIA, 

1993/ Ha Me)K).(yHapOAHOil: KOHcpepeHUlllf no MamHTHOii: TeXHOJIOflllf B JlOHAOHe /1983r./, 

Ha Me)K).(yHaponHoii: KOHcpepeHUHH no ycKopmenl!M BbICOKHX 3Heprnii: B ·oaraauu 1euiA, 
l 983r./, Ha wecTOM If ).{eBl!TOM BceCOI03HbIX COBe[UaHlfl!X no ycKOpllTeJillM 3apl!)KeHHb!X 

1.Jacrnu B lly6He /l 978r. u l 984r./, Ha 4-oH EaponeHcKoil: BaKYYMHOil: KoHcpepeHUHH u I­
OM IllaencKOM BaKyyMHOM eoaemaHHH B Yncane /Illaeulfll, 1994r./ H Ha Me)K).(ynapo.AHOM 

coaemaHHH no HYKJI0Tpo11y_ B BapHe /Eonraplfll, l 995r./. 

OCHOBHOe CO.Aep)KaHHe ).{lfCCepTaUllll ony6JIHKOBaHO B 13 pa60Tax. 

eTPYKTYPA If OE'bEM PAEOTbl. nuccepraulfll COCTOHT ll3 BBe).{eHlfll, '!eTb!pex rnaB 

If 3aKJIJO'leHlfl!. OHa ll3JIO)KeHa Ha 115 CTpa11ii:uax OCHOBHOro TeKCTa, BKJIJO'laJO[UllX 93 

pucyHKa ll 13 ra6n11u. enHCOK ucnOJib30BaHHOii: nirreparypbl BKJIJO'!aeT 126 HaHMeHOBaHl1il: 

Ha 5 cTpa11uuax. 

eOllEPJKAHHE P AEOTbl. 

Bo BBEllEHHH o6oCHoBaHa aKTYaJihHOCTb TeMbI If ccpopMynHpoaatta UeJih pa6oTbI. 

KpaTKO ll3JIO)KeHO OCHOBHOe CO.Aep)KaHlle ).{lfCCepTaUllll no rnaBaM, ccpopMynupoBaHbl 

OCHOBHb!e Tpe6oBaHlfll K ycraHOBKe enHH ll BaKYYMHOii: KaMepe HYKJIOTJ;>OHa. llaHO 

o60CHOBaHlfll Bb16opa THna MamHTHb!X 3JieMeHTOB ,[l)lll MO).{eJibHOro CllHXpOTpOHa If 

npHBe).{eHbl OCHOBHble coo6paA<eHlfll, npHHl!Tb!e rrpu Bb16ope 'lllCJia peryJlllpHb!X nepHO).{OB 

enHHa. 

B TTEPBOH rJIABE paccMoTpeHLI KOHCTPYKUHH Mamurnoii: cHcTeMh! ycKopHTenll 

llCXO).{ll ll3 KOHUeITUHH C03).{aHlfll ycKOpHTeJibHOro KOMITJieKCa 6e3 JIHHeii:Horo ycKOpllTeJill, 

KOTOpblH 3aMeHl!eTCll CllHXpOTpOHOM, B BaKYYMHOH KaMepe KOTOporo C03).{aeTCll 

CBepXBblCOKllii: BaKYYM ll n03TOMY npaKTll'leCKlf HeT noTepb ycKOplleMblX llOHOB OT 

rrepe3apll.AKH Ha OCTaTO'IHOM ra3e. TTpuBe).{eHa o6mal! KOMnOHOBKa ycraHOBKll enHH (CM. 

puc. 1 ), COCTOll[Ual! ll3 CllHXpOTpOHa C ll3MepHTenbHb!M rrepHO).{OM, KaHana llH)KeKUllll ll 

HH)KeKUllOHHoro KOMITJieKca, pacrrOJIO)KeHHOro Ha Bb!COKOBOJ!bTHOil: . ITJiaTcpOpMe ll 

COCTOll[Uero II3 Bb!COKOBOJ!bTHOro TpaHccpopMaTOpa HT-800, ycKOplllO[Ueii: Tpy6Kll If 

IICTO'IHIIKa lfOHOB Ha Bxone B Hee. 
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PHc. l. O6IIlHii Blf.ll ycTaHoBKH CIUfH. 

~ 

1-2-neplilOAbl perym,pHoC\ CTPYKTYPbl C onopaMIII BblC0K0BaKyyMH0C\ Iii 11130n!U-llil0HH0C\ 

COOT88TCTBeHHO. 3, 6- nep1110A HaYa.JlbHblC\; 4-neplll0A C 0TKaYKOC\ 11130JlSlUIII0HH0f0 BaKyyMa; 

5-neplllOA KOHUeBoC\; '7-yYaCTOK IIIH(pJ18KTOpa; 8-BOCTOYHblCI npSlM0J1111Hei1Hbli1 

npOM8)1(YTOK; 9-nJJaTcpopMa; 1 0-cpoplilH)l(8KTOp; 11-3anaAHblC\ npSlM0JllllHeC\HblCI np0M8)1(YT0K; 

12-yYaCTOK 3a11111BH0C\ ropJJ0BIIIHbl; 13-yYaCTOK cenap111py10IJ..\ero MarH111Ta; 14-yYaCTOK 

1113Mep111TeJ1bHblC\; 15-MarHIIIT Mn-90; 16~yYaCTOK BB0Aa; 17-neYb Hacoca HMA-0.16; 18-

nepexOAHIIIK; 19-IIIOHOnpOBOA KaHaJJa IIIH)l(8KU111111; 20-nepeXOAHOC! yYaCT0K; 21-nOACTaBKa 

MarHIIITa IOCTIIIP0B0YHasi; 22-JllllH3a Mn-5; 24-BaKyyMHaSl KaMepa; 25-IIIOHOnpoBOA KaHaJJa 

BblB0Aa nyYKa; 26-Hacoc BA-5; 27-Hacoc BA-0.5; 29-IIIT-800. 
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3Heprllil tJaCTllU 8 ycTaH0BKe onpe.ueJJeHa H3 o6lllHX coo6pa)KeHllii. 11HTeHCIIBHOCTb 

ycKopeHHblX tJaCTIIU B Mallll!He onpe.ueJJeHa ll3 ycJJOBIIII YtJeTa CHJI Ky.10H0BCK0ro 

pacTaJJKHBaHHll. 

Peanmaum1 MarnHTHOii CIICTeMbl npomse.ueH0 6JJoKaMH - nepno.uaMII ManlllTHblX 

3JleMeHT0B, 061,e,UHHlleMblX 06m11M lKeCTKIIM OCH0BaHl!eM {JJOlKeMeHTOM), Ha K0Topm1 0HII 

ycrnHaBJil!BalOTCll C TO'IH0CTblO He Mettee ± 0.0 l MM OT IIX H0MIIHaJJbH0ro II0,10;KeHHll II Ha 

KOT0p0M Bblll0JIHlleTCll Beeb 3JleKTPHtJeCKIIII M0HTalK. Tipnse.ueHbl K0HCTPYKUIIII llllll0JlbH0ro 

MarnnTa Bl ll JIHH3 <lJ ll .u (CM. pHc. 2-3),. BX0lllllllllX B C0CTaB nep11011a pery,1llpHoii 

CTpyKTypbl II JIIIH3 <JJOl1, <lJ l II .[l!, BX0lllllllHX B K0HUeBble nepH0llbl II 11y6.1eTbl .111H3 

cornacosaHHblX npoMelKyTK0B. 

Puc. 2 . .UnnoJJbHbiii MarnHT Bl 
1-no11yMarH111T; 2-HaKJJaAKa; 3-o6MOTKa; 

4-K0HL\bl 06MOTKH; 5-KoppeKTop; 6-KJ18MMbl 

KOppeKT0pa; 7-HaKJlaAKa npHlKHMHaH. 

P11c. 3. J111H3a <lJ 
1-no11y1111H3a; 2-o6M0TKa; 3-4 -HaKJJaAKa; 

5-cnaC\; 6-KOHL\bl o6M0TKH; 7-cplllKCaTOp 

Ka6e11H; 8-9- K0HL\bl 06M0TOK. 

PactJeTOM K0MII0HeHT 11,1arnHTH0ro II0Jlll B anepType MarHIIT0B onpeJieJJCHbl lll111YCTmlblC 

norpernH0CTll na ll3rDT0BJ1eH11e pa3MepoB Ka6eJJll, na II0JI0lKCHlle ero BllyTpll ·1,nopa. 

.uonycKH Ha 3a3op II lIJIIIHY MarHHT0B, npe11onpe.UeJJIIBlllHX TCXH0JIOIW0 IIX c6opK11 11 

o6pa6oTKII. )KeCTKOCTb K0HCTPYKUHII II HJieHTll'IH0CTb Marn11THblX xapaKTCpllCTIIK 'l,U.UlCTCll 

Marn11Tonposo.uaMH, co6paHHblMII ll3 llJlaCTHH JlllCT0Boii 3JICKTp0TCXHll'ICCK0ii CT.lflll 

3330A TOJl!l.J,HHOII 0.5 MM, ll30JJHp0BaHHblMH np0KJlaJ1KaM11 113 CTCKJIOTCKCT0.lll!Ta II 

o6pa6oTaHHblMll il0 H0MHHaJJbHblX pa3MepoB. HaMOTKa Ka6eJJll 'npomB0llllTCll 

Henocpe.ncrneHHO Ha MarnuTonpoB0.Ubl II0JJYMarnttT0B H "yernepTyrncK" JIIIH'l, Ila K0T0pb!X 

BllTKII o6MOTKH ycTaHaBJJHBalOTCll c TO'IH0CTblO ±0.0 I MM II JaKpCIUllll0T~"ll 11 )HlM 

II0JI0lKeHHH C II0M0lllblO 3II0KCHJIH0ro KJICll <DopMa JJ060BblX tJaCTcii '3aJlllCTCll TOpllCBl,1~111 

HaKJJa.uKaMH, Bblll0JIHlleMbIX MeT0.U0M q>pe3epOBaHHll ll3 CTCKJI0TCKCT0Jll!Ta 11 ·1aKpCll.'.lllCMhlX 

C II0M0lllblO K0HJIYKT0p0B Ha MarHHT0nposo.uax C MaKCIIMaJlbH0 B03MOlKHOii T0'III0CTblO. 

MarnttT Bl 06opy.nona11 .usyxcnoiiHOII o6MOTKOii aKTHBHOii KoppcKLlllll ( ·,. 

npe,nHa3HatJeHH0ii lIJlll K0Mne11cau11tt HeJJl!Heii11ocn1 ManrnTH0ro II0Jlll Ha npe.UeJlbllblX 
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3Ha'IeHllllX Hanpll)KeHH0CTII no.rlll II naCCl!BH0ii KoppeKUIIII 3a CtJeT ycTaH0BKII np0KJTa.tIKII 

TOJlll]IIHOII 0.8 MM MelKllY Bl!TKaMII N~7 u N~8 OCl!OBHOII o6MOTKl1, lJeM ll0CTl1raeTCll 

Ko11,mettcam1J1 Hemrne11HOCTeii, Bbl3BaHHblX npnMeHemleM K0pnycttoii 1130Jll!U1111. 

Bee pa3pa60TaHHble H IICII0J1b3ye11,lble B CHHXp0TpoHe Jll1H3bl Bblll0JJHeHbl no nmy ,111H1 

CTaHOBCKOro, npH'IeM y JJIIH3 <l>, <l>OJ.1 11 Jl ornornettue llJlHH crnpo11 I :2, a y <l> I 11 Jll -
I: I. 

TTp11BelleHa K0HCTpyKUHll Mafl!l1THbIX ,lJleMeHT0B KaHana 11HlKeKU1111, napaMeTpb! 

K0TOpbIX onpelleJieHbl 113 ycJJ0Bl1ll cornacoBaHl1ll cpa30BblX o6beMOB l!HlKeKT11pyeMoro 11 

1axBaTb1BaeMoro B pelKl1M ycKopeHHll nyqis:a 11 C0CT0JIT H3 "xoJJOlll!bIX" II "renJJb!X" 

ycTpOHCTB Mafl!HTHOH onTllKH. B Kp110CTaTH0ii tJaCTl1 Ka11ana IICII0Jlb3YIOTCll Jll11!3bl (<l>, Jl. 
<l>I 11 Jll) 11 Marn11TbI (Bl), pa60Ta10m11e B peJK11Me 11HJKeKun11. "CToca.uKa" nytJKa Ha 

op611Ty np0113B0.llHTCll HMnyJJbCHblM ::JJJeKTp0CTaTl1'1eCKl1M 11HcpJJeKTOpOM, onpelle11e1111e 

napaMerpoB K0T0poro np0H3Be.llelm 110 3aK0HaM KJTaCCl1'IeCKOH MexaHl1KH, T. K. CK0p0CTb 

tJaCTl1ll nocne cpopHHJKeKTOpa 3HalJl!TeJibH0 MeHbllie CK0p0CTl1 CBeTa. 

nepeBO).{ nyqKa nocne cpopHHJKeKTOpa 113 BepT11KaJJbH0ro HanpaBJJeHl1ll B 

ropH301!TaJJbH0e np0H3B0lll1TCll "TenJJbIM" n0B0p0TH0 - cpoKyc11py10llJIIM MarHIIT0M Mn-

90, Bblll0JJHel!HblM no T1111y "O" o6pa3Hb!X Maflll1T0B C M11HHMaJJbl!bIM paCX0lla' Marep11ana 

Ha ero H3fOT0BJ1e1111e. O6MOTKa Marn11rn Bbin0JJHeHa 113 MellHOH KBa,upaTHOii rpy6K11, 

ynoJKemmii B 1a1ope B nBa cnoll II oxnaJKnaeMoii Bonoii. KoHUbI MarnHTa cKorneHbI no.ll 

yrnoM 15°, tJeM ).{0CTHraeTCll ll0n0JJHHTeJibHal! cpoKycupOBKa nyqKa B BepTHKaJJbHOH 

nJJ0CK0CTl1. 

PactJeTOM onpeneneHbl napaMeTpbl CHCTeMbl 0).{HOo6opoTHOfO BblBOlla nyqKa, Ha 

0CH0BaHH11 K0T0pb!X npellJJ0lKeHbl K0HCTPYKUHH ManmTHblX '.:lJJeMeHT0B, np11rollHblX llJlll 

11CII0Jlb30BaHl1ll B ycK0pllTeJie 11 BKJ110'Ia10ll]l1e KIIKep-Marn11T, nOllBl!lKHblH cenTyM-Mafl!l1T 11 

BblBOllH0H Mafl!HT. 

Pa3pa6oTaHO ).{Ba Bap11aHTa K0HCTPYKUHH nonHoanepTypttoro KHKep-Manmrn. 

B nepB0M Bap11aHTe - 6e3 cepnetJHl1Ka, C o6MOTKOii B Bll).{e llBYX llIHH B. cpopMe 

nepeceKa10m11xcll 0KpylKH0CTeii C nnaK11p0BaHHblMl1 CBHHU0M BHyi-peHHIIMH 

noBepXH0CTllMH, 'ITO YMeHblliaeT conpOTl1BJ1ett11e npoTeKaJOll.(eMy no HHM T0KY llllTaHllll 3a 

C'IeT nepexona CBHHUa B cBepxnp0B0lll!ll.(ee C0CT0llHl1e np11 0XJJa)K).{eHlm no TeMnepaTypbl 

HIIJKe 7 .18 K. PactJeTOM onpeneneHbl B03M0lKHble necpopMaU11H Marn11ra ll eto pa6otJ11e 

napaMeTpbl. 

Bo BT0p0M Bap11aHTe, KaK. aJJbTepHaT11Ba npellblJ.lyll.(eMy perneHl1IO, pa3pa6oraHa 

K0HCTPYKU11ll K11Kep - Mafl!HTa C ceplle'IHHK0M H3 cpeppHTa H o6MOTKaMll H3 MellHblX llIIIH 

npl!M0yronbHoii cpopMbI, 06ecnetJ11Ba10ll.(all no11yqett11e Tex JKe CaMblX noneii, HO Tpe6y10ll.(aJ1 

3HalJHTeJibHO MeHblliero HanplllKeHl1ll ).{Jlll 3allllTKl1 o6MOTKH B036y)K).{eHHll, 'IeM B nepB0M 

BapHaHTe. Ceplle'IHIIK TaK0fO Mafl!HTa MOJKeT 6b1Tb H3fOT0BJleH 113 cpeppHTa MapoK l50Bq 

HJJII 200HH2 CTPYKTYPbI rnnHHeJIII, HJJH JKe 113 cpeppura CTPYKTYPbI rpaHaTa, TaKJKe 

n0llX0lll!ll.(ero llJlll pa6on,, B ycJJ0BllllX 0XJJa)K).{eHl!ll no TeMnepaTyp )Kll)_{KOro feJillll. 

K0HCTPYKTIIBHO o6a Bapuama KHKep-Mafl!HTa ocpopMJJeHbl KaK repMeTH'IHbIH yqacT0K 

BaKyYMH0H KaMepbl ycKopHTeJill II ycTaHaBJJHBalOTCll nyi-eM Bpe3Kll B Hee. 

Pa1pa6ornHa KOHCTPYKllllll cemYM-Mafl!HTa, Bblll0JJHeHHall B Bll).{e repMeTlllJH0fO 

n0llBH;[(H0fO 6110Ka, C0CT0llll]ero ll3 repMeTH'IH0fO Kopnyca C KaMepoii, J.lByx 0).{HHaK0BbIX 

Mafl!HTOB II0CT0lll!H0fO TOKa u o6mero ).{Jlll HHX cenTYMa, llBJllllOll]eroCll 'IaCTblO 

8 

' 

repMeTH'IH0fO 6110Ka. Ilonepe'IH0e cetJeHHe cemYMa Bb!6paHO ll3 ycJJ0Bllll MHHHMYMa 

noTepb ).{Jlll UllPKYJ1Hpy10mero nyqKa. ManmTHb!e ::JJJeMeHTbl BKJ!IO'IeHbl nocnenoBaTeJibHO ll 

C0CTaBJll!IOT e).{HHblH MarnHTHblH Y3eJI, pa3Mell.(aeMblii BHYTP" BaKYYMHOH KaMepbl. 

Oxna)K).{eHHe o6MOTOK MarnHT0B ll HX 3am1TKa npoH3B0).{llTCll qepe3 ru6KHe BBO).{bl, 

K0TOpbre He MernalOT nepeMell.(eHHIO ManIHTH0ro 6110Ka B pa6otJee IIOJlO)KeHHe ll 

o6ecnetJHBaJOT Heo6xo.llHMOe KOJIHtJecrno pa6otJHX UHKJTOB B npouecce ::iKcnnyaTaUHH. 

KpenneHHe 6noKa npOH3B0).{llTCll Ha no).{BlllKHOM KpOHillTeiiHe BaKYYMHOii KaMepbl, 

nepeMell.(aeMOM C II0M0ll.(blO npHB0).{a, pacn0JI02f(eHH0ro CHapylKH. 

Pa3pa6oraHa KOHCTPYKUllll CBepxnpoBO).{llll.(ero ).{llllOJlbHOro Mafl!HTa Ck}l-27 ).{Jlll 

perynllpttoif CTPYKTYPbI CTIC-2. MaKCHMaJJbHoe none B 3a3ope Manmrn 2.2 Tn npu 

T0Ke 

2.0 KA. MarnHT CK)l-27 llCII0Jib30BaH B KatJecrne Bb!B0).{H0fO ManIHTa ).{Jlll CHHXpOTpoHa 

nepBoro ::JTaJKa - CTIC-1. 

Tipe).{JlaraeMb!e KOHCTPYKUHH KHKep-MarnHT0B, ceUTYM-MarnHTa H BbIBO.llHOfO Marnura 

M0ryT 6hITb HCnOJib30BaHbl ).{Jlll OCHall.(eHllll CTIC-1 O).{HOo6opoTHblM Bb!B0).{OM nyqKa C 

::icpcpeKTHBHOCTblO He Mettee 98 % : 

BO BTOPOH rJIABE paccMaTpHBaeTCll K0HCTPYKUllll BaKYYMHoii KaMepbl ycrnHoBKH 

CTIHH. CcpopMynupoBaHbI TeXHHtJeCKHe Tpe6oBaHllll K BK KaK KaMepe ycKopHTeJill, 

pa60TalOll.(eii B ycJI0BllllX norpy)KeHllll B )Kll)_{Kllil r~Hii. IloKa3aHO, 'ITO KaMepa Bb!ITOJJHeHa 

B Bll).{e 0T).{eJibHb!X, 33K0H'IeHHblX MOHTa)K0M Y3JIOB - yqaCTK0B, cooTBeTCTBYIOll.(HX MOJ.lYJillM 

MarnHTHOii CllCTeMbl II II3fOT3BJ1IIBaeTCll II3 CTaH).{aprHb!X Tpy6 C TOJlll.(HHOii CTeHKII 0.5 MM. 

KoMneHCal{llll TepMoycanoK II yrnoB0ii noBopoT C0CTaBJJlllOll.(HX HX ceKuHii nJ:IOll3B0).{IITCll 

3a ClJeT K0Jlbl{eBb!X MeM6paH, ycraHaBJJHBaeMbIX Ha KOHl{aX Ka)K).{oii ceKUHII, a 

no).{Bll)KH0CTb coce).{HIIX yqacTKOB npyr 0TH0CIITeJibH0 npyra o6ecnetJHBaeTCll 3a ctJeT 

CHJlb!pOHHb!X KOMneHcarnpoB. Coe).{HHeHIIe yqacTKOB KaMep Me)K).{y co6oii npOII3B0).{llTC.ll C 

nOMOll.(blO cpnaHl{eBbIX coe).{HHeHHii THna "KOH<pJiaT" C np0KJTa).{KaMII II3 Mlll'KOH Me.lllI. 

KoHCTPYKTHBHble pellleHllll yqaCTK0B BK BbI6paHbl c yqeTOM K0HKpeTHblX ycJIOBIIii u 

B03MO)KH0CTeii npoH3B0).{CTBa ll ero OCHall.(eHH0CTll CBapO'IHb!M o6opynoBaHHeM. 

ToJill.(HHa creH0K ceKUttii KaMep onpeneneHa pactJeTOM IICXO).{ll ll3 MHHHMYMa TenJJOBblX 

noTepb no reJJHIO 3a cqeT pa3orpeBa BHxpeBb!Mll TOKaMH ll H3 ycroii'IHBOCTH OT BHernuero 

naBJJeHllll. Bb!Be).{eHbl aHaJJHTH'IeCKHe CO0THOUleHllll J_{Jlll onpeneneHllll KpHTH'IecKoro 

naBJJeHllll n0Tep1I ycToiitJHB0CTH UHJlHHJ.lpll'IeCKHX ceKuuii KaMep c yqeToM pacrllrnBa10mero 

ycHJlllll OT MeM6paH. TI yi-eM pellleHllll ).{Ba)K).{bl CTaTlllJeCKll HeonpeneJIHMOii 3a).{a'Ill 

paBHOBeCllll cetJeHllll KaMepbl non B03).{eiiCTBHeM BHelliHHX ll BHyi-peHHHX CHJI ll MOMeHTOB, 

nonyqeHbl aHaJIHTIIlJeCKlle COOTH0UleHllll J_{Jlll onpeneneHllll MaKCHMaJibHbIX HanplllKeHHii B 

cTeHKax 3JIJIHIITlllJeCKllX ceKl{HH. KpHTH'IeCKOe naBJJeHHe noTepH YC'fOH'IHBOCTll 

onpeJieneuo m yCJtoBllll pa6oThI nonornx o6onoqeK Ha npomenKHBaHHe. 

PaccMaTpirnaeTCll KOHCTPYKUllll BK nOJIYKOJieu, co6paHHall II3 perynllpH0 ·noBTOpll!Oll.(llXCll 

yqaCTK0B (CM. puc.4), KOT0pbre C0CTOllT ll3 ceKUHii, COOTBeTCTByIOll.(IIX ::JJieMeHTaM 

ManIHTHOii 0llTllKll, narpy6KOB OTKalJKll HJlH ll3MepHTeJibHblX naTpy6KOB, npucoenuHeHHblX 

K nepexonHoii Kopo6Ke qepe3 H30JlllTOp u npyrnx Y3JI0B, Ha3HatJeHue KOTOpbIX onpene.neHo 

HX HaHMeH0BaHHeM. B Ka)K).{blii yqaCTOK BKJ!IO'IeHa ceKl{llll c 6JIOKOM nHKan - ::JJJeKTponoB, 

BX0).{llll.(llX B CHCTeMy onpeneneHllll ueHTpa TJl)KeCTH UHpKynupy10mero nyqKa. 
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kb:xw!ewe A· 

~ 

Pnc. 4. BaKyyMHa51 

KaMepa rrepnona 

perym,pnoti TPYKTYPbI. 

30 I, 4- CeKUIIII Marn11rn; 2-
CeKUllll n11Kafl-3JJeKTpOJlOB; 

5- ceKUllll KOppeKTopa; 6-
CeKUllll JJIIH3bl Cl>; 7- CeKUllll 

.CIIJJb(f>OHHOfO OMneHCaTopa; 

8- KOpo6Ka nepeXOJlHall; 9-
H3OJlllTOp; I 0- naTpy6oK 

HJMep11TeJJhHb1il; I l-
naTpy6oK OTKa4Hoil; 12-
nepeXOJlHHK; 13- JarnywKa; 

14- XOMYT q>IIKCHPYIOII.IHH. 

PaccMaTpHBaeTCSI KOHCTpj'KUllll BK BOCTOqnoro IIpllMOJIHHeiinoro rrpoMelKyTKa (BTITI) 

(CM. pnc. 5), pa3neneHHal! Ha yqaCTKH, IIO,!IBHlKHO coenHHlleMbie npyr C npyroM 3a cqeT 

CIIJihqJOHOB ll ynJIOTHlleMbie C IIOMOIUhlO. 60JIT0Bh!X qJJiaH[leBhIX . COe,!IHHeHHH THIIa 

"KoHcpnaT" c rrpoKJianKoii H3 Menn. KoHcTp}'KTHBHO Bee yqacnm BK BTITI BhmonneHbI 113 

Tpy6, TOJIIUHHa KOTOpb!X Bb!6pana H3 ycJIOBHll pa6oTh! Ha ycTofiqnBOCTb OT BHerrmero 
naBJieHHl!. 

Pnc. 5. BaKYYMHal! KaMepa BOCToqnoro rrpllMOJIHHetinoro rrpoMelKYTKa. 

I- Y4aCTOK YCKOpllJOIJ.lero 3JJeKTpona I; 2- Y4aCTOK JIIIHJ; 39 nepeXOJlHOH 'y4aCTOK; 4-
KOHUeBoil Y4aCTOK; 5- MarHHTOIIHJl}'KUIIOHHhlH npeo6pa30BaTeJJb; 6- BBOJl BY-rlllTaHHll; 7- y4aCTOK 

yCKOplllOIJ.lero 3JJeKTpona 2; 8- CHJlbcfiOH. 

TipnseneHa KOHCTpj'KUHll yqacTKa YCKOpllIOIUero :meKTpona, B KOTOpOM ,!IHaMeTp Tpy6b1 

Mll KOlKyxa Bb16paH MaKCHMaJihHO B03MOlKHhIM, ~06h! eMKOCTb ycKOpllIOIUero :meKTpo,na, 

orrnpaIOmerocll Ha KepaMnqecKne H30JillTOpb1, 6hma MHHHMaJihHOti. Tipnsenena 

KOHCTPYKUHll yqacTKa JIHH3, eeKUHH JIHH3 KOToporo, rrpOXO,!ll!IUHe BHYTPII 3a3opa, 
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BblTTOJIHeHbl MHHIIMaJibHOH TOJIIUHHbl, orrpe.uene1rnoii 113 ycnoBHll yCToii'IHBOCTII OT 

BHellIHero naBJieHHll. YqacTOK 06opynosa11 .UBYMll rrapaMH m1Karr :meKTpO.UOB, 

II03B0Jll!IOIUHMH orrpeneJillTb CMemenne uenTpa TlllKeCTH rryqKa no rop113011TaJIII 11 

BepTHKaJIH. 

PaccMOTpena KoncTp)'KUHll BK 3arra.u11oro rrpllMonnnel111oro rrpoMelKYTKa (3TITI) (c~1. 

pnc. 6), COCTOlllUal! 113 yqacTKOB, BblIIOJIHeHHbIX H3 UlIJIIIH.UpH'IeCKHX ceKUllii. TI9ns1tlKHOCTb 

yqacTKOB .upyr OTHOCHTeJJbHO .upyra ocymecTBJilleTCll Ja cqeT CIIJib<pOHOB, coemlllt:Hllll • 

qepeJ Me.UHbie yrrnonnITeJibHbie rrpoKJia,uKH. 

Pnc. 6. BaKYYMHal! KaMepa 3TITI. 

1-u,enrpanbHbllii yYaCTOK; 2-y'laCTOK m1H3; 3-KOHU,8BO1ii yYaCTOK; 

4-yYaCTOK IIIH<jmeKTopa; 5-6-cso6o.uHbllii Y48CTOK, 7-yYaCTOK JJIIIH3; 

8-nepeXOAHIIIK; 9-MarHIIITOIIIHAYKU,IIIOHHbllii npeo6pa30B8TeJJb. 

Tipusenena KOIICTPYKUHll uenTpaJibHOfO yqacTKa. 06opy.uosa1111oro .UBYMll napa~III lll!Kall 

• 3JieKTpO.UOB II rraTpy6KOM OTKa'IKH. 

Tipnse.uena KOHCTPYKUHll yqacTKa HHqJJICKTOpa, UHJUIIUlPll'ICCKa51 'IaCTb Kornporo 

Bbi6pana 113 coo6palKeHnii pa3Memennll B HeM HH<pJieKTOpa, a TOJIII[IIIHI CTeHOK • 

ycTOll'IIIBOCTH OT BHelllHero .uaBJieHHll. YqacTOK 3JJeKTpHqecKH OTOpBaH OT BK KaH,l'la 

HHlKeKUHH (Kl1) 11 OT KaMepbl 3TITI 3a cqeT npOXO.UllblX H30JlllTOp0B 11 3,new1eH ,,epe·i 

onopHblH rraTpy6oK. BBon IIIITaHllll HHcpJieKTOpa rrp0113B0.UHTCll 'lepe3 npoxomwii 1130.'ll!Tllp. 

PaccMOTpena KOIICTPYKU1151 HOHOllpOBO,!la KaHana HHlKeKUIUI (11Kl1). COCTOllllHlll 111 

"xononnoti" H "TeIIJioti" qaCTeti. K "xono.unoii" qacnI OTHOCllTCll )"laCTKII. 

COOTBeTCTBYIOIUHe 6noKaM MamHTHblX 3JieMeHTOB, yqacTOK 1130Jll!poBairnoro BBO/.l<I II 

nepeXO,!IHOH yqaCTOK. 

Tipnsenena KOHCTPYKUllll yqacTKa cenapHpy10111ero Manmrn, IIOBOpOT WI ynm ➔ I O II 

KOTOpOM rrpoH3BO.UHTCll C llOMOIUblO rrepexO.UHblX KOpo6oK C MCM6pa11a~111. Y•1aCT!lK 

06opy.uosa11 OTKaqHbJM rraTpy6KOM . 

TipnBe.ue,Ha KOIICTPYKUl!ll )"IaCTKa BBO.Ua, ceKUHII KOToporo KOIICTPYKTIIBIIO au.norll'IIII,I 

ceKUH51M BK TIPC. 

TipuseneHbl KOHCTPYKUHH yqaCTKOB H30JJHpOBaHHOfO BBO.Ua II nepexo.u11oro, 

Bh!IIOJIHeHHb!X na OCHOBe npoXO.UHb[X H30JlllTOpOB H CHJJbtpOHOB, 06ec11C'lllll,IIOIIl11MII 

TeIIJIOBYIO pa3Bll3KY HOHOrrposo.ua rrp11 BBO.Ue OT ypoBHll KOM!IaTllb[X TeMncp,nyp .uo 4.6 K. 
TTpnBe.ueHa KOHCTPYKUllll 3a,uBlllKKII 6hlcTpo.ueiicrny101ueii. pa1pauOTallllall KaK yIe.:I 

yMeHbllleHHll ra30B0f0 IIOTOKa OT "TeIIJioii" qacn1 IIOIIOllpOBO.Ua K "xoJIOJUIOii'" II KaK 

llll,!IHKaTop npoxo.ua rryqKa. TTO.UBlllKHble qacn1 3at[BlllKKII, o6ecnC'IIIBaKJIIUIC nepL'KphlTIIC 

rrpoxo.unoro ceqe1111l1, BhlIIOJil!ellbl C MIIHHMYMOM Beca II MaKCIIMaJll,110 ypaBl!OBCIIICIIl!blMII 
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OTHOCIITeJlbHO OCH BpameHIIJI, '!eM .uocn1raeTCJI MIIHIIMaJlbHOe BpeMJI cpa6aTbIBaHHJI. Bso.u 

.UBHJKeHHJI np0113B0lUITCJI qepe3 CIIJlbcjJOHHblii BaKyyMHblll BBO).( .UBIIJKeHHJI. 

Pac'!eTOM onpe.ueJieHbl napaMeTpbl CIICTeMbl OTKa'!KII BK C yqeTOM TeXHOJ!OrllH 

BblCOKOBaKYYMHOii no.uroTOBKII 3JleMeHTOB KOHCTPYKUIIII, KOTOpble npornmt 

BblCOKOTeMnepaTypttoe o6e3raJK11BaH11e B CTeH.ue II xpaHIIJIIICb, 3anOJ1HeHHble cyx11M a30TOM. 

TPETh5I rJIABA nocBllllleHa paccM0Tpett1110 KOHcTpyKu1111 Kp11ocTamoii cucTeMbI 

ycTaHOBKII CITHH. Orrpe.ueJieHbl OCHOBHble Tpe6osaHHJI K CHCTeMe, HCXO.LlJI 113 rrpHHJITOii 

KOHUeITUIIH. pa3.ueJieHllll MafHHTHOii CHCTeMbl Ha MO.LlYJlH If rrpe.LlHa3Ha'leHHOii JUUi 

06ecne'!eH1il1 OXJla)KJ.leHIIJI MarHIITHblX 3JleMeHTOB nYTeM 3anoJ1HeH1!ll reJIHeBoii BaHHbl 

lKII.LlKIIM reJ111eM. 

KpttOCTaTHal! CIICTeMa (CM. p11c. I) BbinOJ!HeHa 113 Mo.uyneii ITOJIYKOJJeU II ,KPHOCTaTOB 

Bflfl 11 3flfl, co6paHHbIX 113 yqaCTKOB - nepHO.LlOB, B KOTOpblX BaKyyMHble KOJKyxa 11 

ren11esb1e cocy.Ubl rn6Ko coe.LlHHeHbI .upyr c .upyroM qepe3 KOMneHcaTopb1. 

PaccMoTpeHa KOHCTPYKUHJI nep110.Lla perynllpHoii CTPYKTypb1 (ITPC) (CM. p11c. 7), 

BbinOJJHeHHOro B B11.Lle MO.LlYJlll ycKOpHTeJJJI II COCTOJ!lllero 113 BaKYYMHOro KOJKyxa, 

ren11esoro cocy.Lla, a30THOro 3KpaHa II MO.LlYJlll MarHIITHblX 3JleMeHTOB, BKJIIO'lal! BaKyyMHYIO 

KaMepy. pacnOJJOJKeHHblX Ha JlOJKeMeHTe. ren11eBblll cocy.Ll C JlOJKeMeHTOM, 4epe3 orropy 

na6up11HTHOro THna, on11paeTCJI Ha nO.UCTaBKY, Ha KOTopyio on11paeTCJI II BaKyyMHblii 

KOJKyx. 

ITpttBe.LleHa KOHCTPYKUIIJI BaKyyMHoro KOJKyxa, BbinOJJHeHHal! B B11.Lle pa36opttoro no 

ropH30HTaJIII TOHKOCTemIOro cocy.Lla C npO.LlOJlbHblMII II nonepe'!HblMII cpnaHUaMII. 

YnnOTHJleTCJI COCY.Ll C ITOMOlllblO pe3HHOBblX npOKJJa.LlOK C o6pa3oBaHHeM "T" o6pa3HOro 

CTb!Ka B MecTe nepece'!eHHll npo.LlOJlbHoro II nonep·e'!Horo cpnaHues. 

ITp11se.ueHa · KOHCTPYKUHJI ren11esoro cocy.Lla ITPC, BbinOJJHeHHal! H3 n11cT0Boii 

HepJKaseiomeii CTaJIII TOJllllllHOii 2 MM UIIJIHH.Llp114eCKOii cpopMbl C OT60pTOBKaMII, 

cnyJKalllllMII .llJlll o6ecne'!eHIIJI B03MOJKHOCTII MHOroKp3THOro BCKpblTIIJI CBapH~ro rniia no 

HIIM, 'IT06bl rrpomseCTII CbeM KpblllieK II HMeTb .LlOCTYIT K o6opy.LloBaHHIO BHYTPH cocy.Lla. B 

KOHCTPYKUIIIO BXO.UHT KOMneHcarnp, BbinOJJHeHHblii Ha OCHOBe CIIJlbcjJOHa 320x I 3x0.5 MM. 

Pac'!eTOM onpe.ueneHa BeJJH'IHHa .LlecpopMau1111 cocy.Lla B paiioHe onopttoro cpnaHua, 

KOTOpal! J1Bm1eTCJI 'laCTblO o6mero rrepeMemeHllll, onpe.LleJieHbl YCIIJ!IIJI II MOMeHTbl, 

nepe.LlasaeMb1e Ha onopy. 

ITp11se.ueHa KOHCTPYKUIIJI onopbl na611p11HTHOro Tllna, COCTOJ!lllal! 113 Tpex KOaKCllaJlbHO 

pacnOJJOJKeHHblX onopHblX CTaKaHOB. BHYTpeHHHii CTaKaH, .llJ!JI Bap11aHTa pa60Tbl 6e3 

a30THOrO 3KpaHa, BblnOJJHeH 113 CTeKJJOTeKCTOJlHTa, '!TO YMeHblliaeT Tennonepe.uaqy no 

onope K ren11eBOMY cocy.uy. flO.LlKJllO'leHHe HaCOCOB OTKa'IKII BK II BaKYYMHOro KOJKyxa 

np0113B0.LlllTCJI qepe3 nepeXO.LlHIIK onopbl, KOTOpblii o6opy.LlOBaH naTpy6KaMII .llJ!JI 

np11coe.u11HeH11J1 cpnaHues H3MepHTeJibHOii annapaTypbI. Pac'leToM onpe.ueneHa BeJJH'IHHa 

.uecpopMal.(1111 onopbl, C!(Jla.LlbIBalOlllal!CJI 113 .uecpopMau1111 COCTaBJJJIIOlllllX ee CTaKaHOB. 

Onpe.ueneHO, '!TO .uecpopMaUIIJI TaKOii onopbl MCHbllie, '!eM .uecpopMaUllll crepJKHJI C .llJ!IIHOii, 

3KBIIBaJICIITHOii .llJ!IIHC ee TpeX CTaKaHOB. Y CIIJIIIJI C onopbl nepe.ualOTCJI Ha' nO.LlCTaBKy 

ncpttoJ.la. 
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Pttc. 7. 1Iep110.u peryJ1J1pHoii CTPYKTYPbI. 

1-Jll1H3a; 2-MafHHT 81; 3-nOACTaBKa nepl10Aa; 4-XOMyr cp11KCl1PYIOIJ..tl1£1; 5-BaKyyMHbln 

K0JKYX; 6-KoMneHcarnp; 7-onopa; 8-npoKllaAKa; 9, 27-nepexOAHHK; 10-12-6om; 14-ranKa; 

16-17-wan6a; 18-Hacoc HMA-0.16; 19-KOJlbl..lO; 20-pa3beM; 21-noAeecKa; 22-

K0MneHcarnp Cl1llbcp0HHbl£1; 23-WHH0ITP0B0A; 24-AOMKpaT; 25-Jll1H3a; 29-0CHOBaH11e; 30-

KpblWKa; 32-Jl0)f(eMeHT; 33-BaKyyMHaR KaMepa; 34-cpnaHel..l onopbr; 35-KpOHWTenH; 36-

cynep1130J1Rl..111R. 

1Ip11ee.ueHa K0HCTPYKUllll no.ucTaBKH nep110.ua, Bb!IlOJIHCHHaJI 113 3JICMCHTOB KOpo6'!aToro 

CC'ICHllll C HCnOJib30BaHHeM CTaHJ.laprnoro npoKaTa. Onpe.ueneHa BeJJll'IHHa nepeMemeli:llll 
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Il0)lCTaBKll. Il0)l B03)lCHCTBll.CM npll.JI0)KCHHhlX Cll.JI, .ll)lll qero perneHa 3a).(at:Ja pact:JeTa 48 pa3 

CTaTWICCKll. Heonpe)leJUIMOH cpepMhl, llBJllllOIUCHCll 3KBIIBaJICHTH0H cxeMoii Will Il0).(CTaBKII 

nepll.0)la. Onpe)leJieHO, 'ITO Il0)lCTaBKa HMeeT He06XO)llIMhlii .ll)lll onopbl M0JlYJill ycK0pHTeJill 
·'· 

3anac npo'lH0CTll. ll. )KCCTK0CTll.. 

Pac'cMOTpeHa K0HCTPJKUll.ll Kpll.0CTaTa Bnn (CM. p11c. 8), C0CT0l!IUero 113 yqacTK0B, B 

K0HCTPJKUll.ll. K0TOph!X IIIll.p0K0 IICil0Jih~YIOTCll 3JICMCHThl KpHOCTaTa IlPC. Bee yqacTKII 

Il~)lBII)KH0 C0C)llIHCHhl Jlpyr C JlpyroM 3a C'leT IICil0Jih30BaHHll Cll.Jlh!pOHHhlX K0MilCHCaTopoB 

.ll)lll BaKYJMHhIX K0)KYXOB If reJIHCBhIX COCYJl0B. 

s 

5~4- ~j~ _ 'Ii 

Pll.c. 8. BocTO'lHOH npl!MOJIIIHCHHhIH npOMC)KJT0K. 

1-BaKyyMHbliil KOlKYX nPC; 2-onopa BblCOK0BaKyyMHaR; 3-n0ACTaBKa nPC; 4- Y'-laCTOK 

3am1BHOiil ropll0B11Hbl; 5-Jll1H3a A1; 6-Jll1H3a ct:>1; 7-JlOlKeMeHT AY6nern Jll1H3; 8-BaKyyMHaR 

KaMepa; 9-ren11eBbliil C0CYA yYaCTKa Jll1H3; 10-KOMneHCaTop Cl1JlbQ)0HHbliil; 11-BaKyyMHbll/l 

K0lKyx; 12-3Jl8KTpOA yCKOpHIOlJ.(111; 13-Mll1n; 14-Tpy6a pa3B0AKl-1 ren11R; 15-TOK0BB0Abl; 16-

neperop0AKa. 

IlpHBe)leHa KOHCTPYKUIIll 3aJIHBHOH ropJIOBIIHhl, qepe3 K0Topy!O npOH3B0)llITCll 

cna6)KeHHe Kp!IOCTaTa Kp11oareHTaMII, BBO)llITCll TOK . IllITaHlill MarHHTHhIX 3JICMCHTOB, 

BhIBO)lllTCll npOB0,[(a H3MepHTCJihHOH annapaTypu H II3MeplleTCll ypoBeHh reJI!Ill B cocy,[(e. 

IlaTpy6oK Bh!6poca ra3a ropJI0BHHhl CJIY)KHT .ll)lll YCTaH0BKH np116op0B 3aIUHThl OT 

II36hITO'lHOro ,[(aBJieH!Ill BHJTPII reJIHeaoro cocy,[(a. KoHCTPYKTIIBHO ropJI0BHHa BhIIl0JIHeHa 

KaK yqacT0K KpH0CTaTH0H CIICTCMhl. feJIHCBhlii C0CYJl onnpaeTCll Ha BilKYYMHhIH K0)KYX, 

3aKperuteHHhlH Ha Il0,[(CTaBKe. A30THhlH 3Kpan ropJI0BIIHhl BhIIl0JIHeH B BM.UC HaJIIIBH0ro 

a30TH0ro cocy)la. BaKyJMHhIH K0)KYX pa3'hCMHhIH no ropH30HTaJIII II aepXHllll t:JaCTh ero 

M0)KCT 6hITh CHl!Ta 6e3 pa36opKH K0HCTPJKUIIII ropJI0BIIHhl, K0T0pal! on11paeTCll Ha K0JILUa 

BHJTPII K0)Kyxa, 3aKpellJieHHHLie Ha HH)KHeii ero Il0JI0BHHe. 

fopJIOBHHa o6opyJlOBaHa JlBJMll napaMH KOaKCIIaJll,Hl,IX TOK0BBO)lOB, KOHCTP~U!Ill 

K0TOpLIX npHBO)llITCll. TOKOBBO,[(hl npe,[(CTaBJil!IOT co6oii K0aKC!IaJlhHO pacnpJIO)KCHHL!e 

MC)lHhie Tpy6u, H30JIHpOBaHHLie K0JihUCBhIMH II30JlllT0paMH Jlpyr OT upyra II npoX0).(lll,IMII 

II30JillT0paMH - OT Kopnyca reJIIICB0ro cocy,[(a H BaKYJMH0ro KO)Kyxa. Omo).( OXJia)K).(alOIUCfO 

ra3a npoH3B0)lHTCll no BIIHT0BhIM KaHaBKaM Ha noaepXH0CTII MC).(HLIX Tpy6, 

cnoco6crny10m11x Typ6yJimauiru Il0T0Ka II n0,[()KaTHIO ero K CTCHKaM KaHaB0K, 

yJiyqIIIa!OIUIIM TCM caMhIM ycJI0BIIll TCilJI00TB0,[(a OT T0K0ilp0B0,[(0B. BHyrpeHHllll qacTL 

TOK0BB0,[(a o6opyJlOBaHa ITO,[( npoX0,[( nepeJIHBH0rO CII!pOHa 3anpaBKII reJIHeM. 
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PaccMOTpeHa K0HCTPYKU!Ill Kp!I0CTaTa 3nn (CM. p11c. 9). pa3).(CJICHHall Ila )"-laCTKII. B 

K0HCTPJKUl!l!X K0Topux IICil0Jll,30BaHLI 3JieMeHThl TTPC. 

\. . 

t~-J . ··~ 
uj _ · w ~ 

P11c. 9. 3ana).(HLlii npllM0JIHHeiiHLlfi npmtC)KJT0K. 

1-yYaCT0K 11Hq>Jl8KTOpa; 2, 14-nepeXOAH11K c a30THblM BB0A0M; 3-yYaCTOK 3aJll1BH0I/I 

ropn0Bl1Hbl 3nn; 4-TOK0BB0A; 5, 7, 10, 12, 16-nepeXOAH11K BaKyyMHbll/1; 6-yYaCTOK BB0Aa­

BblB0Aa; 8-yYaCTOK BblB0AH0ro Martt11rn; 9, 20, 21-KOMneHcarnp; 11-yYaCTOK cemyM­

Martt11rn; 13-yYaCTOK Jll1H3 cornacoBaHH0ro npoMelKyrKa; 15-yYaCTOK 3aJll1BH0I/I ropll0B11Hbl 

snn; 17-yYaCTOK K0HU8B0I/I; 18-Jll1H3a ct:>0111; 19-nepeXOAHl1K BaKyyMH0ro K0lKyxa; 22-23-

Jll1H3bl A1 11 ct:>1; 24, 42-44-KOJlbUo-npocrnsKa; 25-Martt11T BblB0AH0l/1 (CKA-27); 26-

nepeX0AH11K ren11eBbll/l K0MneHCl1PYIOlJ.ll1111; 27-cemyM-Martt11T; 28, 31-KaMepa BaKyyMHaR; 

29, 34-CHJlbQ)OHHbll/l K0MneHcarnp; 30, 33, 35-39-BCTaBKa re1111esaR; 32-

MarHl1T0l1HAYKU110HHbll/l npeo6pa30BaTenb; 39-3KpaH a30THbll/l; 40, 41-nepeXOAHl1K 

BaKyyMHbll/1, nosop0THbll/1; 45-Hacoc HMA-0.16; 46-6JlOK n11Kan-3Jl8KTP0A0B. 

IlpHBe).(eHa KOHCTpyKUIIll yqaCTKa BB0).(a BblBO).(a, llBJllllOIUeroo1 MeCT0M 

reoMeTpH'lCCKOro nepecet:JeH!Ill TpaeKTop11ii BB0).(IIM0ro, BLIBO).(IIMOro II llllPKY.'lIIPYKJU(Crn 

IlYt:JKOB, 'ITO II onpe,[(eJill.JIO ero KOH!p1Irypau1110. BaKyyMHblii K0lKYX II re.1111en1,1ii cocy;1 

BLIIl0JIHCHhl TOHK0CTCHHhlMII. BaKyyMHhlii K0lKYX ycw1eH pe6paMII, a rcm1.,in1,1ii cocyJl 

CTCHKOii, pacn0JI0)KCHHOi-i BHJTpll cocyua II pa6orn101ueii Ha paCTl!lKe1111c II 11a 

ycTOH'lHBOCTh. Yt:JaCTOK on11paeTCll Ha JlBe onopu, pacn0JI0lKCHllhle 110).( 6.110Ka~111 J1y6.'ICTOB 

JIIIH3. 

PaCCMOTpena K0HCTPYKUl!ll Kp!I0CTaTa KaHana IIHlKCKUIIH (CM. p11c. 10). C0CTOllll(all 11'1 
. . 

Kpl!OCTaTOB yqaCTKa BB0)la H yqaCTKa cenap11py10mero Marmna. coem111c11111,1x C l'C.'lllCBl,IM 

COCYJlOM II BaKYJMHhlM KO)KYXOM 3Illl. 

IlpttBe,[(eHa KOHCTPYKUHll KpHOCTaTa cenap11py1omero Manmrn. Ul,1110.IIIICIIH0ro Ila 

OCHOBaHHII 11p11HUIIIlOB, 3aJIO)KCHHLIX 11pH npoeKTHposamm KpHOCTaTIIOii CIICTCMl,I 

ycKOp!ITeJill H ,[(Oil0JIHHTeJihHO 06opyJ10BaH11oro tpJiaHueM C 6JIOKOM 11'1 4-x 11ap 

npoJlysaeMLIX ra30M K0aKCHaJihHhlX T0KOBB0,[(0B 110 300 A Ka)KJlblii. ToKonponom,1 -

MC,[(Hhle 1py61,1 C BHHT0BLIMH KaHaBKaMH Ha noeepx11ocn1. OXJia)KJla1oumii ra1 co611paCTCll II 

KOJIJICKT0pe H 0TB0)l!ITCll qepe3 cneuHaJILHLlii naTpy6oK. Ha KpbllllKC 6JIOKa T0K0IIII0J10II 
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ycrattoBJieH 6JioK repMenn11posaHHbIX pa31,eMOB, rrponysaeMbIX raJOM II rrpe.utta,HalJeHHblX 

,!lJUI BbIBO,lla H3 KpHOCTaTa rrpOB0.!10B H3Mep11TeJibHOH II KOHTpOJibHOH annapaTypbI. 

P11c. I 0. Kattan IIH)KeKUIIII. 
1-MarHIIIT Mn-90; 2-11111H3a Mn-5; 3-11111tt3a A;. 4-11111tt3a ct>; 5-Marn111T 

cenap111pyt0m111i-1; 6-11111H3a ct>l; 7-JIIIIH3a A 1; 8-111HQ)J1eKrnp; 9-6noK TOKOBBOAOB; 10-

saKyyMHblH 3arnop; 11-BaKyyMHas:l KaMepa; 12-BaKyyMHblH 3arnop; 13-3aABllllKKa 

6blCTPOA8HCTBYtOIUas:i; 14-y'laCTOK BBOAa; 15-yYaCTOK cenap111pyt0mero MarHIIITa; 16-

ITOACTaBKa; 17-Hacoc HMA-0.16 (HOPA-100). 

ITp11seneHa KOHCTPYKUllll YlJaCTKa BBO.Ua, co6paHHOfO H3 3JieMeHTOB KOHCTPYKUIIH Tpex 

rrpoTOTIIITllbIX nep110.uos (TITIT), IICITb!TaHlle KOTOpblX rrpe.llllieCTBOBaJIO C03.llaHIIIO 

KpllOCTaTHOH CIICTeMbl ycTaHOBKII CIT11H. Y'!aCTOK o6opynosaH 6JIOKOM TOKOBBO.UOB, 

aHaJIOIBlJHblM 6JIOKY cerrapnpy10mero MarHHTa, II TOpUOM, '!epe3 KOTOpb!H BBO.!IIITC51 11K11 B 

H30JI5IUIIOHHblH BaKYYM II B ren11eBbIH cocy./l. 

PaccMOTpeHa KOIICTPYKUll51 KpllOCTaTa 113Mep11TeJibHOfO nepllO.lla, 'Bb!ITOJIHeHHa» 113 

,JJieMeHTOB TITIT II OCHaIUeH aHTIIKpHOCTaTOM, 06ecrrelJ11BaIOIUeM B03MQ)KHOCTb 113MepeHll51 

ITOJill B MarHIITHblX 3JieMeHTaX cttapy)KII, 6e3 napyweHll51 BaKyYMa. 

Ca»3b HJMepHTeJI!,HOro rrep110.ua c BITIT rrpo113BO.!IIITC» c noMOIUbIO rrp11ae.ueHHOH 

KOHCTPYKUIIII YlJaCTKa nepeXO.llHOfO, Bb!ITOJIHeHHOfO TaK)Ke C IICITOJib30BaHlleM, 3JieMeHT0B 

TITIT. CBllJb rro remIIO B tteM ocymecTBJI»eTCll Tpy6oi1 065x2 MM, '!epe3 Kornpy10 

rrpoXO./lllT rrposo.ua II Ka6en11 3JIJieKTpll'!eCKIIX KOMMYHIIKaUHH 113 rrepllO.lla K 3aJIHBHOH 

ropJIOBHHe. 
PaclJeTOM orrpe.lleJieHbl TeITJiorrpllTOKII K ren11es0My cocy.lly ITO BCeM 3JieMeHTaM 

KOHCTPYKUHII ,a ClJeT TeITJiorrepe.llalJII II '!epe3 113JIYlJeH11e. OrrpeneneHHe TeITJionpllTOKa ITO 

orrope na611p11HTHOfO TIIITa rrpo113Be.lleHO 113 rrpe.llITOJIO)KeHll51 06 0./lHOMepHOCTH.ITpouecca 

TeITJionepe.llalJH H rrpo113BO.UHTC51 ITYTeM YlJeTa IIJMeHeHll51 TeITJIOBOfO ITOTOKa rrp11 rrepexone 

OT O.UHOfO KOJibUeBoro celJeHHll K coce,llHeMy rrporoHKOH OT ypoBHll TeMrrepaTyp 300 K no 
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4.6 K. OrrpeneneH o6IUIIH TeITJIOITpHTOK K reJilleBOMY cocyny, KOTOpblH OKa3aJICll rrpHMepHO 

Ha 20% 60Jibllie peaJibHO ITOJIYlJeHHOro rrpH IICITbITaHIIII. 

l.JETBEPTAJI rJIABA rrocB»IUeHa paccMoTpeI!HIO KOHCTPYKTHBHbIX peweHHH rro 

BaKYYMHOH KaMepe ycTaHOBKII HYKJioTpOH. ITpHBe.lleHbl OCHOBHb!e rrapaMeTpbl MallIIIHbl II 

natto 060CHOBaH11e He06X0.!1HMOCTII cmna11Hl1 BK II OCIIOBHbie TeXHlllJeCKHe Tpe6oBaHHll K 

HeH. JlorrOJIHIITeJibHOe Tpe6osa1111e - Heo6xomn.iocTb MOHTa)Ka CeKUHH KaMepbl B 

Marn11THb1e 3JieMeHTbI 6e3 pa36opK11 rroCJie.!IHHX, a coen11tte1111e Me)l(Jly ceKUHllMH .!IOJI)KHO 

rrp0113B0.llHTbC51 C IICITOJib30BaHHeM MIIHIIMYMa rrpocTpattcTBa .wrn coenllHIITeJibHb!X 

3JieMeHTOB. OrrpeneneHbI oco6eH11ocrn KOHCTPYKUIIII BK (CM. p11c. 11), cocrn»meii 113 

ceKUHH, COOTBeTCTBYIOIUIIX 

~·--·-·-· 
l~ , ~~ . 

. BK Y'4ICTICI IINH1 
~ C5J10KoM nKun-,ne~...Ql 

I' 

.. ., /, 
~ .. 

Bit 

:--,. 

P11c. 11. BaKYYMHa» KaMepa ycTaHOBKH HYKJIOTpoH. 

1.-Typ60MOJ18K}'Jls:!pHblH Hacoc; 2.-Hacoc cj)opBaKyyMHbli-1; 3.-BeHTIIIJlb BaKyyMHblH 

yrnosoi-1; 4.-BeHTIIIJlb BaKyyMHblH; 5.-Macc-cneKTpOMeTp ren111esb1H; 6.-A30THas:i JlOBYWKa; 7.-

6JIOK AaTlJIIIKOB AaBJ18Hl/ls:l. 
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MonymM MarnuTHhlX ::meMeHTOB, BK ycKOplllOlllllX CTaHUllll, KpllOHacoCOB ll "TeIIJioro" 

rrpoMe.lKYTKa, paCIIOJIO.lKeHHOro BHe KpllOCTaTa. KaMepa 3JieKTpH'IeCKll ll ITO BaKyyMy 

pa3neJieHa Ha 2 IIOJiyKOJihUa 3a C'leT llCIIOJih30BaHlliJ rrpoxonHhlX ll30JlllTOp0B Ha OCHOBe 

KepaMllKll Tuna XC-22 C MeTaJIJill'leCKllMll I06KaMH H 3a C'leT "xOJIO'AHhIX" rrrn6epoB. B 

KOHCTPYKUlllO KaMephl BKJIIO'leHhl 3JieMeHThl CHCTeMhl nuarnoCTllKH nyqKa, COCTOlllllHe ll3 

cT:rnunii Ha6JI10neHlliI 3a rryqKOM, MaI11HTOHHnyKUHOHHhIX naT'lllKOB, noii;Bll.)l(HOro 

ceKUllOHHpoBaHHOro UllJlllHnpa <l>apanell, npOBOJIO'lHhlX npOqJllJIOMeTpOB C 'AllCTjiHUllOHHhIM 

ynpaBJieHHeM, npOqJllJIOMeTpOB Ha OCHOBe B3Y u I13Y - KaMep, CllCTeMhl 6JIOKOB IlllKan -

3JieKTponoB H H3MepHTeJihHhlll 3JieKTpon Ha OCHOBe BK Mll ycKopuTeJihHOH CTaHUHH. 

IlpuBeneHhl KOHCTpyKUHII 6JIOKa nHKan - 3JieKTponoB, CTaHUHH tta6JI10nett1Ill 3a nyqKOM, 

MO'AYJill JIIIH3hl C 6JIOKOM KoppeKTHPYIOlllero MarnHTa, yqacTKa KaMepbI C ll30JlllTOpOM H 

MarnHTOllHnyKUllOHHhIM naT'llIKOM. Ilp11Benetta KOHCTpyKUllll rrrn6epa BbICOKOBaKyyMttOro, 

ncrroJih3yeMoro Mll pa3neneHlliI KaMephI no BaKYYMY· CoennHettne ceKunii KaMep Me.)l('Ay 

co6oii npOH3B0'AIITCll )'.(Byx60JITOBblM XOMYTOM. 

OnpeneneHa . qiopMa ceKUHH KaMepbI, pacnoJIO.lKeHHhlX BHYTPH 3a3op0B MaI111lTHhIX 

3JieMeHTOB, C yqeTOM MIIHHMYMa TeIIJionpHTOKa 3a C'leT pa3orpeBa BHXpeBhIMII TOKaMH ll 

ycTOH'lHBOCTII OT. BHerrrnero naBJieHlliI. KaMepa pacneprn BHYTPll MarnuTHhIX 3JieMeHTOB, 

'ITO YBeJIH'lHBaeT ycTOH'lHBOCTh CTeHOK KaMephl H n03B0JilleT YMeHhillHTh ee TOJllllHHy. 

Pac'leTOM, ll3 ycJIOBlliI paBHOBeClliI ce'leHHll KaMepbl non B03neiiCTBHeM BHelllHIIX H 

BHYTpeHHHX CllJI II MOMeHTOB, onpeneneHhl MaKCIIMaJihHbie nanpll.lKeHHll, B03HHKalOIUHe B 

CTeHKaX KaMep. PeUieHHe nBa.)l('Ahl CTaTH'leCKll neorrpeneJIH1110ll 3aiJ;a'lll rrpOH3Beneno 

3HepreTH'leCKllll1 MeTonoM. Tomu11na CTeHKH Ka111ephl BhI6patta. 113 ycJIOBHll, 'ITO• ona 1110.)l(eT 

3anuMaTh ne 6onee 2.5 111111 na CT-opony, orrpeneneHHhIX KaK pa3n11ua 111e.)l('Ay anepTypoi1 

111arnHTHOro 3Jiel\1eHTa II MaKCHl\1aJihHblM ceqen11e111 rryqKa (c yqeTOM norrycKOB) B 3TOM 

111ecTe. )KecTKOCTh TOHKOH CTeHKll KaMephl YBeJill'leHa roqipnpoBaHHeM Tpy6 - 3aroTOBOK 

(c111. pnc. 12) B crreu11anhno pa1pa6ornHHhIX rrpeccqiopMax, pa6oqee naBJienne .LUil! 

neqiopMupoBaHlliJ 3aroTOBKII B KOTOph!X cmnaeTCll 3a C'leT 3aMOp03KII BO'Ahl B 3aMKHYTOM 

o6oeMe. 

PacqeTOM orrpeneneHhl napaMeTphl CIICTell1hl OTKa'lKII BK. 0TKa'lKa rrpOH3B0'AHTCll 

tta"TeIIJie" Typ60!'.10JieKyJillpHhIMII II 111arnHTopa3pll'AHhlMII nacocaMH, rrpncoenHHlleMhIMH K 

OTKa'lHhIM rraTpy6KaM 6JIOKOB nuKarr - 3JieKTponoB, II C IIOMOlllhlO KpHOHaCOCOB - Ha 

"xonone". IlpnBenetta KOHCTpyKUIIll KpHOHacoca, BhIIIOJIHeHHOro KaK MO'AYJ\,h ycKopuTeJill Ha 

OCHOBe Tpy6b10159x4 111111, Ha KOTopylO HaBHTa .Meii;ttall Tpy6a 

06x0.5 MM, no KOTopoii B pa6oqeM pe.)l(HMe 

u11pKyn11pyeT .)l(llnKllii rennii; 

Puc. 12. 3aroTOBKH roqip11poBaHHhlX Tpy6 Mll JIHH3 II MarnHTa. 
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IloKa3aHO, 'ITO HaTypHbie IICIIbITaHllll BK .mum pe3yJibTaTbl on:a'lKII, npeBOCXOllllIUlle 

IIOJiyqeHHbie pac'leTOM, T. K. IIOTOK l!ecop6um1 C IIOBepXHOCTII CTt!HOK KaMepbl OKa3'1!1Cll 

MeHb!lle, 'leM 3aJIO.)l(eH B pacqeTe. Y111eHblllem1e IIOTOKa l!ecop6u1111 llOCTIIrHyro 3a C'lt!T 

npHHllTOll Tt!XHOJIOrHll IIOllfOTOBKII 3JleMt!HTOB Ka111epbl, BKJIIO'lalOWllt! y,1bTpa3BYKOBYIO 

npoMbIBKY, 24-x qacosoe 06e3ra.)1(11Bam1e B BaKyy111Hoii neq11 rrpn TeMnepaType 750° C 11 

co6JIIO'At!HHe Tpe6osaHlltt BaKyJl',IHOii mrneHbl B npouecce xpaHeHllll II MOHTaJKa Ct!KUIIii 

KaMepbl B 6JIOKII MarHHTHblX 3JleMeHTOB. 

OCHOBHbIE PE3YJibTATbl PAEOTbl. 

1. Pa3pa6ornHa ll peanmoBaHa 06wa11 KOMIIOHOBKa CBepxnpOBOJlllWero ~10lle.1bHOro 

CHHXpoTpOHa CI111H. BbIIIOJIHem1oro B Blllle llBYX cynepnepIIOllOB, COCTOllWIIX 111 

IIOJIYKOJieu C pe1yn11p110 IIOBTOpllIOWIIMIICll MOllYJillMII II npllMblKaIOwmm K III!~( 

IIpllMOJIIIHeiiHbIMII cornacoBa1111bIMH npOMt!.)l(YTKaMH, KaHana IIHlKt!KUIIII II <jJop1111;+;eKTopa 

Ha OCHOBe ycKopl!TeJibHOi'i 1py6Kll ~Y-9. 3aIIHTbIBae111oro OT mmy.fJbc1mro Tpauccpop~1.nopa 

HT-800. 

2. Pa3pa6oTaHa II peanmoBaHa KOHCTpyKUHll IIMilYJibC!lblX llllllOJlbllhIX ~tarIIIITOB 

c1rnxp0Tp0Ha THIIa "O" co CBepx_npoBOllllWeii o6MOTKOii II IIOJieM BbICOKOii OllllOPOllllOCTII. 

qiopMnpye111bIM .)l(eJit!30M, OTJIH'-IaIOWHXCll lllleHTll'IHOCTbIO 111ar1II1Tllb(X xapaKTCpIICTIIK 

Aff I H Ha yposHe 10 -4 
H cmna1ownx non11 llO 2. 3 Tn. 

3. Pa3pa6ornHa II peanmosaHa KOHCTPYKUl!ll JIHH3 CIIIIXpo1poHa nma IlaHOUCKOro co 

CBepxrrpoBOllllWeii o6MOTKOii ll .)l(eJie3HblM ceplle'IHHKOM, 06ecne1.J1IUaIOWIIX ~IIIIIll~l)'M BCCa 

rrpll MaKCIIMaJibHOM IICIIOJib30BaH1111 anepTypu nyqKa, OTJIIILJaIOU{IIXCll 111lCIITll'IHOCTblO 

MarHHTHbIX xapaKTepHCTIIK Ha ypoBHe 10-) ll o6ecne'IHBaIOIUIIX rp,ur11eHT B 0.88 T!1/01. 

4. Pa3pa6ornHa II peanmosaHa KOHCTPYKUl!ll CBapHoii BaKyy!'.IHOii Ka~tcpu ynaIIOBKII 

CI111H, pa3lleJieHHall Ha yqacTKII, COCTOllWlle 113 CCKUllii C KOJll,UCBblMII ro<j1p11poua11111,,~III 

MeM6paHaMII Ha KOHUaX, npel!Ha3HaLJeHHblX .LUil! KOMIICHCau1111 yrnOUb(X II Tt:~111cparyp111,1x 

rrepeMeWeHIII!. CeKUHH BbIIIOJIIICHbl 113 oco60TOIIKOCTCIIIIl,IX Tpy6 m:p;+;aBCIOllldi CT,l"III. 

Coe.u11HeHHC yLJaCTKOB 8 K llpyr C llpyroM npot13BOllllTCll C lltn((lll{l,lll paThl'~(III,(\ 

qJJiaHUCBblX COCllHHCHHii nma "KOH<pJiaT" C Memmii npOKJHUlKOii. r116KOCTI, COl'JUIIICII(lii 

.upyr C .upyroM 06ecne1.Jl1BaeTCll CIIJlbCjJOHa11111. Ce1.Je1111e BK Bht6pa110 MIIIlmt,l'Il,III,('1 (I'! 

coo6paxe1111ii rrpoxolla rryqKa 6e3 "3ape3aH1111". 

' BK 06ecne1.JnsaeT nonyqe1me BaKyyMa 10-<, Ila np11 KOMIIaT11oii n:!'.111cpa1ypc 11 11c 

MCHCe 10-11 
Ila rrpH OXJla.)l('AeHHII llO TCMIIepaTypbl .)l(lfllKOI'O l'CJIJlll. 

5. Bbme.uettbl ~HaJIIITHlJCCKIIC COOTHOUICllllll .LUil! onpel!eJICIIIIll ynoii'lllllOCTII J.1C~ll'IITOB 

BaKYYMHOii KaMepbl C MCM6paHaMII Ha KOHUaX II onpCllCJICill,I 11anpl!;+;CI1Illl /L'lll 

3JIJillflTll'-iecKIIX yqacTKOB Ka111epbt, onepTblX Ha 3JICMCIITl,I KOHCTPYKLIIIII BIIYTPII ·1,nopa 

JIHH3. 

6. Pa3pa60TaHbl II peanmosaHbl KOHCTpyKUIIH 111an111THbIX 3JICMCIITOB ommo6opornoii 

IIH.)l(eKUIIH, BKJIIOLJaIOmHe 3JICKTpOCTaTH1.JeCKHii 1111qmcKTOp, ccnap11pym11111ii ~lal'IIIIT II 

TCflJlblH 90-To rp~ycHbIH IIOBOpOTHO - cp0Kyc11py1011u1ii M,ll'IIIIT, 06ccuc•11111a101111Ic 

Tpattcrropn1poBKY nyqKa 3apll.)l(C!lllb1X 1.JaCTHU OT qiopllllJKCKTOpa llO BXOJla B CIIIIXporpolI II 

ero cornacoBaHl!C C 3JieMCHTaMII pery1111p11oii CTpyKTypbt. 
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7. Pa1pa60TaHbl II peaJIH30BaHbl K0HCTPYJCUHII H0H0np0B0lia KaHaJia IIHlKeKUIIII, 

pa3lleJleHH0ro Ha M0llYJlH, C0CT0ll[lllle 113 Tennoil II XOJlOllHOil tJaCTeil, pa3lleJllleMble no 

BaKYYMY 6bICTPOlleiiCTByt0meit 33.UBlllKKOil II 06ecne'l1IBat0[lllle H30J111p0BaHHblii npoX0ll OT 

Tennoii tJaCTII K XOJlOllHOtt, HaXOlll![llettCll B lKllllK0M reJ11Ie. 

8. Pa3pa60TaHbl K0HCTpYJCUIIII MarHHTHbIX 3JleMeHT0B KaHa.Jla OllH006opOTHOro BblB0lla 

nyqKa, BKJltO'latO[lllle ynapHblH MarHHT B BapnaHTe 6e3 ceplle'IHl!Ka II C ¢.eppHTOBbIM 

ceplle'IHIIK0M, nOllBIIlKHbIH cerrTyM-MarHHT THrra J1aM6epTCOHa co CBepxrrpoB0lllllUeii 

ofo.!OTKOH II BblBOllHOll MarHHT THrra "O" co CBepxrrpoB0lllllUCtt o6MOTKOii, K0T0pall Ha 

11060Bb1x tJacrnx pacrronaraeTcll B cpopMe "cellJla". 

9. Pa1pa6ornHa II peaJill30BaHa K0HCTpYJCUIIll KpHOCTaTHOH CIICTCMbl, pa3lleJJeHHal! Ha 

M0llYJllI, rn6Ko C0ellHllileMble llpyr C llpyroM II 01111pat0[lllICCll Ha 110llCTaBKII, 

06ecrre'IHBat0[llHe He3aBHCHMYIO IOCTHp0BKY feJJlleBblX cocyll0B II BaKYYMHblX K0lKYX0B. 

10. Pa3pa6ornHa II peaJIH30BaHa K0HCTPYKUHll Tennosoro M0CTa - orropbl 11a611pHHTHOro 

THrra, o6ecrre'IHBalO[llal! KaK KpenneHHe feJJl!eBoro cocyna II M01lym1 MarHHTHblX 3JleMeHT0B, 

TaK II !IX IOCTHp0BKY Ha Tenne II Ha X0Jl0lle 0TH0CIITeJlbH0 cocellHHX M0llyneii. 

11. Pa3pa6ornHa II peaJIH30BaHa K0HCTPYKUIIll paTheMH0ro 110 ropH30HTaJIII II 110 

CTbIKaM M0llYJlll renHeBoro cocylla KpH0CTaTa ycraH0BKII, 06ecrre'l1IBat0[llal! MaKCIIMa.JlbH0e 

rrpoX0llH0e ce'leHHe 110 rrepHMeTpy op6HTbl. II rrpenycMaTp11Bat0[llal! pa3Me[lleHHe B Heil 

CHHXp0Tp0Ha 2-ro 3Ta)l(a. 

12. Pa1pa6ornHa II peaJIH30BaHa K0HCTpYJCUllll TeXH0Jl0fll'IHblX K0aKCl!a.JlbHbIX 

T0K0BB0ll0B, Bbll10J1HeHHbIX H3 MellHblX Tpy6 C BHHT0BblMII KaHaBKaMII Ha !IX nosepXHOCTII, 

cnyJKamHMH llJlll rrpoxona oXJ1aJKllat0mero ra3a, 06ecrre'IHBa10mHx rrponycKaHne T0Ka 3 KA 

110 Ka)KJloMy T0K0BB0llY II HCn0Jlb30BaHHe ueHTpaJibH0f0 0TBepCTHll llJlll rrpoX0lla 

HaK0He'IHl!Ka nepeJJHBH0ro Cll!pOHa HJlll rrpoX0lla Ka6eJJeii llJlll II3MepHTeJlbHOH annapaTypu. 

13. Pa3pa6ornHa II peaJIH30BaHa K0HCTPYJCUl!ll yqacTKa BB0lla BblB0lla, 

o6ecrretJHBalO[llal! pa3Me[lleHHe B HeM II IOCTHp0BKY ny6neTOB Jl!IH3 3arrauHoro 

rrpllM0JlHHeilHoro rrpoMelKYTKa II KaHaJia IIHlKeKUIIII, o6ecrre'IHBalO[llal! rrp0X0ll '1epe3 Hero 

II0H011p0B0lla KaHaJia BbrneneHH0ro rryqKa. 

14. Pa3pa6orn11a II peaJIH30BaHa K0HCTPYJCUIIll MOllyJieii KpH0CTaTa KaHaJia IIHJKeKUHH, 

C0CT0ll[lllfX H3 yqaCTK0B cerrapttpyIG[llero MarHHTa II yqaCTKa BB0lla, o6opynoBaHHbIX 

6110KaM11 113 4-x nap rrponyBaeMblX ra30M T0K0BB0ll0B Ha 300 A Ka)KJlblH. 

15. Pa1pa60Ta11a If peaJill30BaHa K0HCTPYJCUIIll 113MepttTe;:ibH0ro rrepttona, 

npHMbIKat0mero K B0CT0'IH0MY rrpllM0JlHHeilH0My rrpoMelKYTKY, 06-bellHHeHHOro C HHM 110 

BaKyyMy II feJJIIIO II o6opyllOBaHHOro aHTHKpH0CTaT0M, no3B0JllllO[lllIM rrpoH3B0lllITb 

II3MepeHHe rroneii MarHHTa II JllIH3bl CHapylKH, 6e3 HapyweHHll BaKYYMa B ycrnHOBKe. 

16. Pa3pa60TaHa II peaJIH30BaHa BaKyyMHal! KaMepa llJlll ycrnH0BKII HYKJIOTpOH, 

pa3lleJJeHHal! Ha ceKUHH, C00TBeTCTBYIOlUl!e M0llYJlllM ycK0pHTeJlll II M0HTHpyeMal! BHYTPH 

3a30p0B MarHHTHblX 3JleMeHT0B 6e3 pa36opK11 110CJlellHHX. 

17. Pa3pa6orn11a II peaJill30BaHa K0HCTpYJCUllll CTlllKHblX X0MYT0B llJlll COC)ll!HeHHH mrra 

"KoH<pJlaT" C MellHblMII npoKJiauKaMII, 06ecnetJ1IBalO[llal! C0CllHHeHIIC C0CellHHX ceKUIIH 

KaMepbl npH MlfHIIMyMe 3aHHMaeMoro npocrpaHCTBa MelKlly MarHHTHbIMII 3JleMCHTaMH. 

18. Pa1pa6orn11a II peaJIH30BaHa TeXH0Jl0fllll H3fOT0BJ1CHIIll 0Ba.JlbHbIX rocppHJJOBaHHbIX 

Tpy6 llJlll MarHHT0B II Jl!IH3 MeT0ll0M npeccoBaHHll B crreUHa.JlbHblX cpopMoo6pa3ytOlUHX 
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npecccpopMax. B Ka'lecrne cpellbI, C031lat0meii naa,'!eHtte BHYTPH necpopMttpyeMoii Tpy6u-

3aroT0BKH, IICn0Jlb3YeTCll B0lla, 3aMopalKHBaeMal! B 3aMKHYT0M o6'beMe. 

19. .IlaH pac'!eT Tpy6 0Ba.JlbHOtt cpopMbl, 01111pat0[llllXCll Ha 3JleMeHTbl K0HCTPYKUHII 

MarHHT0B II 1111113 BHYTPII !IX 3a3opoB. 

20. Pa3pa6ornHa II peaJIII30BaHa CXeMa 0TKa'IKII BK, 06ecrre'IIIBat0[llal1 0TKa'IKY KaMepbl 

6e3 rrorrauaHllll rrapoB Macna BHYTPb 06-beMa If C0CT0ll[llal! 113 BHelllHHX cpellCTB 0TKa'IKII II 

BCTp0eHHblX Kpll0HacocoB, Bbll10JlHeHHbIX B Bl!lle ceKUHil- M0Jlyneii ycKopnTeJlll, 

pa3MemaeMblX B CB060llHblX rrpoMelKYTKax ll B Blflle 0XJla)KJlaeMbIX 6JlOKOB CTaHUHH 11HKarr-

3JleKTp0ll0B. K 3TIIM 6JioKaM rrpHCOellHHlllOTCll. If rraTpy6KH 0TKa'!Kll KaMepbl BHelllHIIMH 

HacocaMH. 

21. OrrpeneJJeHbl xapaKTepHCTH'leCKlle napaMeTpbl llJlll 0TKa'IKH Bcex. 3JleMeHT0B BK 

ycTaH0B0K CITIIH If HYKJIOTpOH II pac'!eTOM onpeneneH0 npenenbH0e naIDieHHe, K0TOpoe 

M0lKH0 11011YtJHTb BHYTPII KaMepbl Ha Tenne If Ha X0Jl0lle. 

3KcrrepHMeHTa.JlbHal! rrposepKa 0CII0BHblX Y3Jl0B ycrnH0BKH CITIIH Ha CTelllle rrp11 

HCl1blTaHHH Tpex rrepH0ll0B perynllpHoil CTPYKTYPbl If B rrpouecce X0Jl0llH0ro 3arrycKa 

ycrnH0BKH rronrnepllHJlH HX pa60Tocnoco6HOCTb II HallelKH0CTb. 

DblJlO 110Ka3aH0, '!TO rrpn ycTpaHeHHH Te'leii, BblllBJleHHbIX B. rrpouecce n0llfOTOBKH 

ycrnH0BKII K 3aJIHBKe fCJlHll, B BK Ha Tenne yBepeHH0 ll0CTHraeTCll BaKYYM 2.6· 10 · 1 ITa If 

II30JIHpyt0[lllfH BaKYYM B BaKyyMH0M K0JKyxe He MeHee 1.3· 10 ·3 rra. 

OcymeCTBJllleTCll rrp0B0llKa rryqKa 3aplllKeHHbIX tJaCTHU OT cpopHHlKeKTOpa K ClfHXp0Tp0HY, 

a UHPKYJlllUHll rryqKa Ha Tenne Ha 110Jle HHlKeKUHH npH 3T0M C0CTaBJllleT 6011ee 120 MC. 

ITptt "xoJIOllHOM" JarrycKe ycrnH0BKH TennorrpHT0K K rCJllfCB0MY cocyny C0CTaBHJl 800 

BT, 'IT0 HeCK0JlbK0 BbllllC pactJeTH0ro H o6'bl!CllileTCll Hell0CTaT0'IH0 n0JlHOH lf30JlllUHeii 

renttesoro cocyna OT TennonepenatJH HJJ1yqeHI1eM. 

B rrpouecce 3KcnnyaTaUHII BaKyyMH0il KaMepbl ycrnH0BKH HYKJIOTpOH KaK Ha Tenne, 

TaK If Ha X0Jl0lle 6b1Jllf 110llTBep)KJleHbl ee BblC0KHe 3KcnnyaTaUH0HHbie Ka'leCTBa If 

H3.UelKH0CTb. 

DblJlO orrpene11e110, 'ITO 110T0K llecop6UHII C ee rrosepXH0CTH 3Ha'IHTCJlbH0 MeHbllle 

rrpenrronaraeMoro, '!TO n03B0JllleT ll0CTaT0'IH0 6blCTpo If C MeHblllHM . K0JlH'leCTB0M 

3aneilCTBOBaHHblX Hacocoli ll0CTll'lb rrpoeKTHbIX rrapaMeTp0B 0TKa'IKH. lI3Mepe1111oe 

llaBJleHHe B BK no naT'IHKaM, pacno110JKeHHb!Mll Ha BbIX0lle 113 naTpy6KOB 0TKa'IKH, 

C0CTaBJllleT (10-
9 

- 10-io) Ila Ha "XOJlOllHOtt" tJaCTH ll (10--{;- 10-7 ) Ila - Ha "Tennoii". 

IToKa3aHlfll naT'IIIKOB naBJieHlfll, pacn0Jl0lKeHHbIX HenocpellCTBeHH0 Ha KaMepe, 6blJlH Ha 

llBa nopllllKa HH.lKe. 

HaJIH'IHe B K0HCTPYKUHH KaMepbl CB06on11oro OT KpH0CTaTa Tennoro npoMelKYTKa 

n03BOJllleT np0B0llHTb !pll3H'leCKlle 3KCnepHMeHTbl C llCn0Jlb30BaHlleM T0HK0H BHYTpe1111eil 

MH!lleHH yJKe Ha 3Tane Ha.Jl3.UKH YCK0pHTCJlll, pa3MeIUal! neTeKTHpyt0rn:yt0 annapaTypy Bile 

KpH0CTaTa. 
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