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OHUAH XAPAKTEPMCTI!KA PAEOTI1 

AKTYBJIDHOCTb rrpoc5JreMl:l. 8RcrrepHMeHTl:l C IlOJllipH30BaHHllMH MH
meHRMH (IT.M.) cocTaBJlffiOT B HacToJI1I1ee BpeMH sHaTIHTeJII,Hy10 tiaCTD 
3RcrrepHMeHTBJIDHHX rrporpaMM Bcex ycROP,HTe~eil. ,IJ,7m rrpoBe~eHIDI pl'J~a 
TaRHX aRcrrepHMeHTOB HaMH paspa60TaH;r, 2/ H BrrepBl:le B MHpe HCITl:l
TaHa Ha CHHXporum~oTpoHe .Jl.y6Hll IT.M. HOBoro 11 3aMOpOllteHHOro 11 THrra. 
Ilo cpaBHeHHID C ITOJllipH30BaHHOH MHIDelibID rrepBoro ITORO~eHIDI Ha OCHOBe 

-~aHTaH-MarHHeBoro HHTpara (LMtV) B HOBOH MHIDeHH co~eplltHTCR 
rrpH6JIH3HTe~bHO B 3 pasa 60~bille H,JJ;ep BO~opo~a. 3HatIHTe~bHO MeHbmee 
ROJIHTieCTBO CJIOJKHhlX .llJ];ep, MHIDeHb HMeeT 6~H3RyID RIGO% H BeCDMa 
O~Hopo~HylO no o6~eMY ITOJllipH3aQHID R~ep. KpoMe 3TOro,MHmeHb C ITOJllI
pH30BaHHllMH H.JJ;PaMH MOllteT 61:lTb rrepeHeceHa Ha ~TeJII,HOe BpeMH H3 
O~Hopo~Horo H ~OCTaTO'IHO CHJI!,HOro MarHHTHOro ITOJllI ( ""' 25 KI'c), 
Heo6xo~HMoro ~ rro~eHIDI Bl:lCOROH ITOJllipH3aUHH, B c~a6oe H HeO~HO
po~Hoe ("" 5 KI'c) MarHHTHoe rro~e. cqiopMHpOBaHHOe H3 YCJIOBIDI 
Heo6xo~HMOH arrepTypH MarHHTa ~ Bl:lXOAa H3 MHIDeHH BTOPH'IHl:lX tiac
THU. B ue~OM HCM~HTe~bHO Bl:lCORHe 3RC~aTalij!OHHl:le rrapaMeTpl:l 
MHIDeHH HOBoro THrra yRa31:lBaIDT RaR, Ha B03MOlltHOCTb ocymecTBJieHIDI 
Ilp11Hlij!ITHBJIDH0 .HOBl:lX 3RC!IepHM~HTOB, TaR H Ha RatieCTBeHHOe HsMeHe
HHe ypoBHR HCC~e~OBaHHH B qJH3HRe ITOJllipH3alij!OHHHX aqxpeRTOB. 

UeJII, pa6oTu: pe_meHHe pl'J~a qiRsHRo-TeXHHTieCRHX rrpo6~eM, cw-
3ruIHl:lX C C03~aHHeM ROMIIJieRca qJH3HtieCROH arrrrapaTypl:l 11 3aMOpOllt8HHOH11 

IlOJllipH30BaHHOH MHIDeHH H rrpHMeHeHHe 3Toro ROMIIJieRca ~ OITTHMH3axnm 
H H3MepeHIDI OCHOBHl:lX xapaRTepHCTHR MHIDeHH. YRa3aHH8.fI ueJII, 6~a 
~OCTITT'eyTa C03~aHHeM rrpelij!3HOHHOH arrrrapaTypl:l ~ H3MepeHIDI Bl:lCO
ROH smepHOH ITOJllipH3aUHH MHIDeHH, arrrrapaTypl:l ~ H3MepeHIDI aRTHB~ 
Hl:lX corrpoTHBJieHHH rrpH CBepxHH3RHX, TeMITepaTypax, rrpelij!3HOHHoro 
HCTOtIHHRa TORa CBepxrrpOBO,l'.(mllero MarHHTa, C03~aHHeM YCTaHOBRH ~ 
OITTIIMH3aUHH rrapaMeTpOB MHIDeHH H H3MepeHHeM 3RC~aTaiumHHl:lX 
XapaRTepHCTHR, He06XO,znrMl:lX W!ff pactieTa pema pa60Tl:l MHIDBHH Ha 
YCROpHTB~. 
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~8JI HOBHSHa 
, 

I. Paapa60TaH Ilp8UR8HOHID,ltt npH6op ,lt1lSI HSMepeHllll BHCOKOtt 
IlOJmpHSaURR Mmll8H8tt C T01IHOCTbD (2-2,5)%, B SaBHCRMOCTH OT YCJIO
BHft HSMepeHllll, "ITO B 2+3 pasa npeB!:lllia8T·T01IHOCTb paHee CYlll8CTBO
BaBlIIRX npH60poB. 

2. Ilo.ny,reHO np:a6.nmlteHH08 aHaJmT~8CK08 BHpallteHHe ~ nonpaB
RR Ha H8JIHHettHoCTb Q -MeTpoB C aBTOMaTH1!8CKOtt no~cTporutott 
1IaCTOTH (AIItI) H 6ea AIItI. 

3. Paapa6oTaH npocTott reoMeTp~ecutt MeTo~ onpe~eJieHllll 
nonpaBRR. IloRaaaHo, "ITO WHR:UWI . er; (..sj RMeeT MHffRMYM. 

4. Paapa6oTaHa MeTo~a onpe~e~eHllll napaMeTpoB, Heo6xo.nm,n,IX 
,lt1lSI BH~CJIBHWI nonpaBRR Ha H8JIHH8ttffOCTbe 

5. ,Il;,m no~TBep:ar,D;eHWI npaBRJII,HOCTH pac1I8TOB nonpaBRR H npa
BRJII,HOCTH HSMepeHWI IlOJIJJPHSaURR OCY11l8CTM8HO cpaBH8HH8 Teopo C 
8KCnepRM8HT~HHMR ~aHHHMH no 00 cneKTpoCKOilRH, a Ta.KlltB HaMepe
HHe IlOJIJJpHSamnI Mmll8HR H88aBHCRMHM M8TO~OM no ynpyrOMY p--p-
pacceSUIHD. 

6. Ilpe,nJIOJteH RMeyJll,CHHtt MBTO~ HSMepeHWI aKTRBHHX canpoTRB-
~eHRtt npH CBBJ?XHRSKRX T8Mil8paTYl)WC. . 

?. Paapa60TaH M8TO~ onTRMHSaURR napaMeTpOB noJmpHSOBaHHWC 
MmlIBHett, OCHOBaHHH!: Ha npH6JIHJteHHo!: oneHKe ~aKTopa "YT81IKH11 nOJIJJ
p:e:srunm no O'l'Homemm BpeMeHH a,n;epHO!: pe~aKCaURR KO Bp8M8HH Ha
Ka,um IlOJIJJpHSaURH. 

8. 06HapyxeHO paaJIH~e BO BpeMeHax peJiaKCaURR IlOJIOUTBJll,HOil 
H OTpznaTBJll,HOtt nOJIJJpHSaURR IlpH o~ott H TO!: xe TBMilBpaTYPB paCTBO
pa He3 B He4• 

9. HaMepeHH pa6o~e xapaKTBPHCTHRR YHRK~HO!: IlOJI/JpHSOBaH
HOtt Mmll8HH 118aMOpollt8HHOro" TRila. OcHOBHHB HS HRX - BpBMSI a,n;epHO!: 
pe~aKCaURR B nOJie 25,6 It!'c COCTaBJIJJBT 30 _CYTOK, B no~e 6 It!'c -
6 OYTOK npH T = 0,04 K. BpeMII npRffY~Te~Horo paapymemm noJm
PHSaURR OT MaKCRM~Horo SHa"IBHllll 98 ± 2% ~o HYJIIJ paBHO I2 MHH. 
BpeMII no.ny,remm MaKC~HO!: IlOJmpHSaURH 98 ± 2% COCTaBJIJJBT 
3 -qaca. 

IlpaKTH1!8C.KaJI SHa"I:HMOCTb. Coa~aHHHe npH60pH H no.ny,reHHHe 
pesym,TaTH MOryT Ha!:TH CJIB,IJYllltl,IB IlpaKT~ecue npRMeHemm: 

~, 

I. ir-MeTp MOJteT 6HTb Hcnom,aoBa.H ,lt1lSI npeURSHOHHOro ll8M8-
P.8HRSI noJmpHBaURR npOTOHHHX, ~ettTepHpoBaHHHX HT.~. MmlI8Heil. 
IlpH60p MOllt8T 6HTb :acnom,aoBaH B Ka1!8CTB8 npeURBHOHHOro MaI'HHTO
MeTpa, a TaKllt8 B Ka1!8CTB8 npHeMHott -qacTH cneKTpoMeTpa 00 HHBKO
ro paapemeHHJI. B mRpoKott npaKTRK8 np:e:6op MOJt8T 6HTb HCil~BOBaH, 
HanpRMep, ,lt1lSI npeURBHOHHOrO HSMepeHWI KOHn8HTpaURH paa~HHX 
napaMarHHTHHX a,n;ep B BemecTBe. • 

2. IlpeURSHOHHHtt HCTO"IHHK TOKa (0-I00)A MOllt8T 6HTb npHMeHeH 
B ~Ott HH8KOT8MnepaTYPHOtt ~a6opaTOPHH ,lt1lSI pa6oTH co CBepxnpo

BO,wnIIHMH MarHHTaMH. 

3. HMnym,cHHtt MBTO~ HSMepeHHJI aKTHBHHX COilpOTHMBHHtt HCil~
ayeTCJI .lt1lSI HSMepeHWI cBepXHHSRRX TeMnepaTyp. Ilp:a6op MOllt8T 6HTb 
npHMeHeH B mRpoKOtt npaRTRKe ,lt1lSI HSMepeIDUJ conpoTHB~eHM B~8KTpH
'q8CKRX nenett,B KOTOpHX ~ettcTByIOT nocTO.lllIHH8 HJm M8,nJIBHHO H8M8-
HSIIOO!H80JI snc, KOr~a rue OT.ICJil)'q8HH8 H8B08MOlltHO. 

4. YcTaHOBKa .lt1lSI onTHMHBaURR napaMeTpOB noJmpHBOBaHHHX MH
meHett co cMeHott o6pasnoB npH reJmeBHX TeMnepaTypax Mo~eT 6HTb 
HCnOJll,BOBaHa .lt1lSI noHCKa HOBHX, eme 6o~ee nepcneKTHBHHX .lt1lSI a,n;ep-

HOtt ~HBHKH BemecTB MRm8Hett. 

5. HsMepeHHH8 napaMeTpH 11 8aMOpoiteHHott" npoTOHHOtt MmlI8HH 
Heo6xo~ .lt1lSI pac-qeTa pelltHMa ee BKC~aTauHR Ha YCKOPHTeJIIJX. 

06~eM pa60TH. n:e:ccepTaIJ;HJJ H8~0llt8Ha Ha II5 CTpaHHnax MalllH

HOilRCHOro T8KCTa H COCTOHT HS KpaTKOro BB8~8HHJI, o6aopHott r~aBH1 
H Tpex r~aB, co~ep!talltHX 0CHOBHH8 peaym,TaTH, no.ny,reHHH8 aBTOpoM. 

n:e:ccepTaIJ;HJJ co~epimT 34 pHCYffKa H 4 Ta6JilIUH. 

CO.I(EPJKAHHE PAEOT!i 

Bo BB888HHH KpaTKO OilRCaHH OCHOBHHe npHM8H8Hllll nOJIJJpHBO
BaHHHX MHmeHett B ~H8RK8 s~eMeHTapHHX -qacTzn. PaccMOTpeHH npeHMY
mecTBa MmlI8Hett HOBOrO 11 8aMOpDllt8HHOro" TRila no CpaBH8HHD C MmlI8Hbll 
Ha ocHoBe VI Al. OO~eM BBe~eHHst - 4 CT~ MamRHOilRCHoro TeKcTa. 

IlepB8JI r~aBa SIBJI.118TCJI o6aopHott. 0CHOBH08 BHHMaHH8 B Hett 
y~e~eHO OilRCaHHD Teopo "~HaMH1!8CKOro o~a:itr,neHMt' - M8TO~a no~-
1!8Hllll BHCOKOA a,n;epHott noMpHBauHR MmlIBHett. IlpRHnRil:!l M8TO~a WL1IDCT
pHpyIOTCJI paccMOTpeHHeM Teopu B CJIY1Iae BHilOMBHllll BHCOKOTeMnepa-

) 
2 3 



TYPHOro rrpn6.mmeHIDI. B KaqeCTBe noCJie,nimX ,nocTIDK8HHH npHBe,neHa 
TBOPIDI M.EoprHHH, a TaIDKe KpaTKO paccMOTPBHbt OCHOBHH8 pesyRbTaTH, 
rro~eHHbte M.A.KOJKYilllIBPOM, E.ll.KoqeRaeBHM, P.P.HlirMaTJRHHHM ll 
].].EyIBIIB~. B Tadnnqy I ,nHccepTauHH CBe,neHbt OCHOBHbte 3Kcnepn
M8HTa.JI1,Hbt8 ,nocTIDKBHIDI B 06.JiaCTH rro~eHIDI BbtCOKOH ITOJJRPH3auHH 
pasJllitIHllX H,D;ep. B 38.KJIIO'IBHHH rRaBbt ,naH KpaTKHH O63op OCHOBHHX 
MBTO,nOB H3MepeHIDI BbtCOKOH ITOJIJipH3auHH MIBII8H8H. 

t,;1-

oo~eM rRaBH 22 MaIIJHHOITHCHHX RHCTa. 

Bo BTopott rRaBe, CJIB~H paOoTm/3,4/, OITHCaH HOBHH 4?-MeTp, 
BIT8pBbt8 rrpHM8H8HHHH B ,Ify6He ,n;JI.1I ITP8UH3HOHHOro H3MepeHIDI BHCOKOH 
H,ll;8pHOH ITOJIJipH3auHH MIBIJeHeil:. ll3M8P8Hli8 ITOJIJIPH3auHH 3THM npnoopoM 
MO~eT OhlTb OCyJll8CTBJI8HO KaK B pe~e aBTOMaTHqecKoil: rro,ncTpOHKH 
tJaCTOTbt (AfilI) npneMHoro noCJie,noBaTBJII,HOrO KOReOaTem,Horo KOHTypa 
rro.n qacTOTY reHepaTopa £<-MeTpa, TaK H B pe~e 6ea AiflI, aHMO
rHqHo <;_: -MeTpy, npHM8H8HHOMY B UEPH•e. KpoMe H3MepeHIDI ITOJIIIPH3a
UHH rrpnoop ITO3BOJIJI8T ITO~Tb 3KcrrepHMeHTaRbHH8 rrapaMeTpbt, Heoo
xo~e ,nM pacqeTa rrorrpaBKH Ha HBRHHBHHOCTb d,t , a HMBHHO qiopMJ 
RHHHH ,nncnepcnH H rrorRomeHIDI • .n;,m 6oRee um:poKoro rrpaKTHqecKoro 
npHMeHeHIDI rrpHOOpa MOXBT OKa3aTbCH IT0~83HOH BO3MO~OCTb 8anHCH 
npOH3BO,nHOH qiopMH RHHHH norRomeHIDI H ~crrepcHH.JJ;,m: HJIJIIOCTPauHH 
OTRH~TBJII,HHX OCOO8HHOCT8H npndopa Ha PRC. I rrpHBe,neHa ynpomeH
HaJI 6.JIOK-CX8Ma rrpnoopa. BHCOKOqacTOTHHH TOK reHepaTopa (I'B~) 
qepes corrpOTHBJIBHHe CBH8H Rec » R , r,ne R - corrpoTHMeHHe 
ITOT8Pb KOHTJpa, rro,naeTCH B npneMHHil: noCJie,noBaTBJII,HHil: KOReOaTem,
HHil: KOHTyp. IloCJie,nHHil: COCTOHT H8 KaTYflJKH ll~KTHBHOCTH /." , CBH-
8aHHOil: C Mm!l8Hbl0, KOaKCHaRbHOro KaOeJIJI ~oil: >c ( ~ ~ - ,n;JIHHa 
BORHbt B KaOMe) , KO~eHcaTopa C H BapRKarra (.l:0 • BapnKarr ynpaB
JIJIBTCH CX8MOil: qJasOBOil: aBTono,ncTpo~ qacTOThl (<I>AiflI), KOTOpaJI 
rrpe,ncTaBJIIIBT coooil: BhlCOKoqaCTOTHHH CHHXpoHHHil: ,neTeKTOp. CllrHaRb
HO8 HarrpJDKeHHe Ha 3TOT ,neTeKTOp rro.naeTCH C Bh!XO,na ycHRHTBJIII Bhl
COKOil: qaCTOThl (YB~). a onopHoe - OT reHepaTopa (I'B~) qepes 3R8KT
pllqecKH ynpaBJIIIBMhlil: BbtCOKOqaCTOTHHil: qiasoBpamaTeJII, (B~<I>B). ll8M8-
H8HH8M qia8hl onopHoro B~-Harrp.!DlteHIDI rrpHeMHbtil: KOHTYP no,ncTpaHBaBTCH 
no.n qacTOTY reHepaTopa Q -MeTpa. 

IIpe~CMOTPBHO ~oe H aBTOMaTRqecKoe yrrpaMeHHe qiasoil: orrop
Horo Hanp.!DlteHIDI, noCJie,nHee OCyJ118CTBJIH8TCH 6.JIOKOM aBTOMaTHqecKoil: 
rro,ncTpottKR qiashl (All~), pa6oTa KOToporo oy,ne; paccMoTpeHa HHXe. 
JJ;ruJ 8anHCH qJOPMhl RHHRH JIMP HRH_ITpoH8BO,nHOil: qiopMhl RHHHH ocymecTBJIH-

4 

PHc. I. YrrpomeHHaJI 6.JioK-cxeMa a -MeTpa. YB~, Ylfll, I'B~ -
ycRRHTeRH BhlCOKOil: H HH8KOil: qacTOTH, reaepaTOP BhlCOKOil: 
qaCTOThl COOTB8TqTB8HHO; ! - ,neTBKTop; ~Ailll - ma8OBaJI 
aBTono,ncTpoil:Ka qacTOThl; BlN>B - BhlCOKoqacTOTHHft qiaso
BPl!lllaTem,; AIN> - cxeMa aBTOMaTRqecKoil: no,ncTpoil:KH qiashl; 
CBIIC - CX8M8. BOCCTaHOBJI8HWI IlOCTOHHHOH COCT8.BJIIID11eil:; 
CH - cTpo6ocKoITHqecKHil: RHTerpaTop; BMl. - 6.JioK qiopMHpo
BaHHH RMITYm,coB;_PA - perHCTPRPYDIIM annapaTJpa. 

8TCH ·qaCTOTHaJI MO~~ {pasBePTKa qaCTOTH) reH~paTopa I'Bq ITHRO
oopasHHM HanpmteHHeM, COOTB8TCTB8HHO C ,n;JIHTeJII,HOCTblO 2 MC' nna 
5,IO,I5 MRH, oT 6.JioKa qiopMHpoBaHHH RMITYm,coB (B1'}1). MaKc~HaJI 
,neBHaUHH qacTOThl - 500 KI'u. B pesym,TaTe pa8B8PTKH qacTOThl {J 

reHepaTopa (I'Bq) Hanp.!DlteHHe Ha npHeMHOM KOHTYPB MO~RE:pyeTCH no 
aMITRHTY.ne CHrH8JIOM JIMP H orm18.Xlllett aMITRHTY.nHO-qacTOTHOil: xapaKTe
pllCTHKH KOHTJpa. !eil:CTBH8 AfilI, .KaK IlOKa3aHO B ~CCBPTaUHli, CBO-
,nHTCH K/~e~eMY ll8M8H8HHJO qacTOThl HaCTpoil:KH CdNa npReMHoro 

KOHTJpa S • 
4/ = W _ W - WHs._ 

Hi! s (I) 

r,ne s - qlaKTOp, xapaKTBPHByD!lHtt "l!teCTKOCTb" AfilI; 
w*~ - onpe,neJIJieT qacTOTY HaCTpoil:KH KOHTYPa npH ll8M8H8HHH 

TOJII,KO HHJJYKTHBHOCTH sa ctteT ' • TO eCTb 

1., = 1-,0 (:1 +f77?JI, 
I • ti 

r.ne '~ / -JJ - BhlCOKOqaCTOTHM MarHHTHM Bocnp~OCTb MIBIIBHH, 
Lo - H~KTHBHOCTb KOHTJPa, H8 BO8MJm8HHOro ·oopas~OM, 
/' - qlaKTOP 8aITORH8HWI Ka.Tj'IIIKH ~~THBHOCTH oopasuoM. 

B pe3ym,TaTe npllOJIHl!t8HHOrO aHaRE:Tlltt8CKOrO pactteTa HaMH/S/ IlOJIY

tteHO CJI8.IJYD!l88 BH~e.mre ,n;JI.1I 41,,~ : 
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1 
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A =/1 e 
ll 

Wo 

Zo 

2(1J.w/1z 

- ,no6poTHOCTb npneMHoro KOHTYpa 6es KOaKClraJII,HOro 
Ka6e;m n c Ka6eJteM COOTBeTCTBBHHOj 

- rrpoHSBe,neHE:e KO~eHTa SaTYXaHWJ Ha ,n.,nmy KoaK
Cll8Jll,HOro Ka6eJISI; 

- 'IE:CJIO IIOJIYBOJIH, YKJia.InmaDI!liXCJI Ha ,IT,JmHe Ka6e;m; 
- neHTpa.rrbHaH '!aCTOTa pasBepTitR"H '!aCTOTa HacTporuta 

Ka6eJili; 
- BOJIHOBOe conpoTE:BJteHne Ka6eJISI; 
- nrnpKHa pesoHaHCHOi-1 KE.,E:BOtt KOHTYpa C KOaKCH8Jll,HRM 

Ka6eJteM Ha ypoBHe -1~· OT SHa'!eHiill m.me,naHca B 
MmIBMyMe. 

Rz = J/z~ = R /z0 • 

Kruc CJie,nyeT ns ipopMYJIR :i, npn S =l (6es AWI) wN., =- wH.,. , T.e. 
'!aCTOTR HacTpORKE: KOHTYpa SaBHCHT TOJII,KO OT MaI'HHTHOli Bocnpmm
'IE:BOCTH o6pasna. Ilpn s- 00 (CJIY'latt "llteCTKOi-111 AWI) '!aCTOTa HaCT
pom KOHTYpa coBna.n:aeT c tiacToTott reHepaTopa. B o6meM CJIY'lae 
nponsBOJII,Horo s BlipaJJteHHe (2) MOllteT 6HTb HCIIOJil,SOBaHO ;II,lIR npe
nasaoHHoro HSMepeHiill CHrHaJia .I(HCIIBpcHH no H8.JlJllilltElHHID Ha BRXO,ne 
~AWI (pac. l). C TO'!KH speHIDI npenasHOHHoro HSMepeHWI BliCOKOtt 
H,IJ;epHott IIOJISipHSa.u;l'IH MmlleHH B08,I(ettcTBHe AIJTI SaKJIID'laeTCJI B Jllilieapn
sanaa CBJISH MBllt,ny nsMeHeHHBM MO.I(,YJili HMIIB.I(l;HCa npneMHoro KOHTYpa 
8a C'!BT 1JMP norJ1omemm H MHE:MOli '!aCTbID / BliCOKO'!aCTOTHOli MaI'
HHTHOli BOCIIPHHM'lE:BOCTH o6pasna. TeM He MeHee 8Ta CBJI8b ocTaeTCJI 

I t,Z 112 (' · 
HeJIHHeiiHoi-1 H SaBHCHT OT f , f , J paccTp6IDw o '!acTOTli 
reHepaTopa Q. -MeTpa OTHOCHT8JII,HO '!aCTOTH HacTpoilKH Ka6e;m n T.,n. 
B pesyJII,TaTe npn TO'!HOM orrpe,neJ1eHHH no;mpnsauim f' ~ f J"d w 

6 

no OTHOCHTBJII,HOMY HSMeHeHHID MO.I(,YJISI HMIIe,naHca npneMHoro KOHTYpa 
sa C'IBT 1 Heo6xo,nHMo BBO.I(HTb nonpaBey Ha HeJ1HHei-1HocTb Ot 

P,,_,H = p {:I+ J; ), (6) 

r.ne P,,.,,., n p 
- H8MepeHHoe H ,neiiCTBHTeJII,HOe 8_Ha'!BHiill IIOJISI

pnsauim MmlleHH COOTBBTCTBeHHO. 
BrrepBliB C IIOMOIJtI,ID rrpn6JlmlteHHOro paC'!BTa HaM y,naJIOCb IIOJIY'll{Tb 

aHaJIE:Tll'!BCKOB BRpaJlteHE:e ;II,lIR SaBHCE:MOCTH ~ (s/ rrpn rrponsBOJII,HOM 
napaMeTpa :L ~ s s co : 

~(s/ = ,f, {/~"dw ,-.z~,J~'dw + c0]v/:tw Jt ~~tw_} -:I. 
Ow,i W.1 W.1 W 1 

' B aTott ipopMYJle: 
tv.F = ;iuyz/t.lo "' (2 a;r.L 

I 
J'"' ~ Cc/0 

C0 =f U-f /(tf.1-jj+M~q/~ -,/;.(.1- f )/4/, 

f: 51'lR.z: Q/QI' , 

d 

v,; 
1<f 

_ - ,l_zo 
- 11-fiQ(~., + ';}J I 

I 
XE 

V.' - 1/ ' £ - .1 ,. .i ~/~ , (¼L'! 
.r..t ( ;;,<>~ Zc:, 

~ ~ J 7£/1('d4/ -lf /£/ 1(d<J I' l,.,, ,.,, t12 :I 

(?) 

(8) 

(9) 

(IO) 

(II) 

(12) 

£ - KoaipipnnaeHT YCHJIBHHJI H,IJ;epHOH IIOJLR:pnsauim. ECJIH .no6poTHOCTb 
.KOHTYpa HBBeJIHKa, T.e. c' -<< J',.,.. , TO BRpaJltBHHe ;II,lIR cf; f"S/ 

V,? -
MOllteT 6HTb ynpomeHo: · 

'7 "" ..,., ./ <J,, 

~ = .t ~~., f ~•~4)/fl{d(.J ~ j v/1:141 j-v;''d <J. c1s> 
(.JI. WJ <J1 ~ 

Ilo gJOPMYJIB ? Ha pHc. 2 IIOCTpoeH rpaqiHK SaBUCE:MOCTH J; {SJ • 

Hs rpaqiHKa BH,!(HO' 'ITO Q -MeTp C AIJtI ( npn: 5 ~ J ) 06,1a,n:aeT, npn6JIB-
3HT8JII,HO B? pas MeHDmBH IlOllpaBROH Ha HeJIHHe:illioCTb H, CJIB.I(OBaTem,-
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8:1. 
a =10, z.=so 
jlf =0,0226 
,,:z.;z =o.2s 
wL• 100 
w = 2,r•112·106cek-' 

z 3 4 s 6 7 a g ro n n u s 

Pll:c. 2 
3a.BHCHMOCTI, nonpaBKH Ha '' 
HBJIHHBHHOCTI, Q_ -MeTpa OT 
WaKTopa aBTono~cTpo:ltitH. 

HO, ropaa~o 60JII,IIIHM ~HHaMWIBCKHM ~anaaOHOM IIO KOaqxilHinIBHTY_YCH
JIBHHH smepHOH nOMpH8an;HH IIO CpaBHBHHB'.l C Q -MeTpoM 6ea .AWi 
( S = I). PacIIIHpeHHe ~HaMH"!JBCKOro ~anaaoHa II08BOJiliBT cyn(f3CT..; 

BBHHO COKpaTHTI, BpeMl! ,Heo6xo~oe ~ KaJm6poBKH Q-MeTpa aa C"!JBT 
H8Mepem H8YCMBHHOrO CHI'HaJia HMP IIpH 60Jiee BHCOKOH TeMIIepaTYPe 
(I,3 K 3 BMecTo O,? KB UEPH•e), r~e BpeMl! ,mepHoil peJiaKCan;HH 
aHa"!JHTBJII,HO xopo-qe. IlpH S = 6, KaK aTo B~O Ha pHc. 2, WYHKnRII 
0 (s) HM88T MHHHMyM. IlpaBHJII,HOCTI, pac"!JeTa no WQpMyJie ? no~TB8pllt

~aeTCJI CpaBHeHHeM C paC"!J8TOM no TO"!JHOH WOIJMYJI8 ~ HMIIe~aHca 
KOH~ Ha oBM H CpaBH8HH8M C 8KCIIepHM8HTOM. 

JlpyrHM IIOJI88HHM ~eilcTBH8M AfPi sm,meTCJI YMBill,meHHe B K = S
2 

paaa a.MIIJmTY~H orH6aKlllett a.MIIJmTY~O-"!JaCTOTHOtt xapaKTepHCTHKH KOH
~ noCJie ~8T8KTOpa IIPH H8M8HeHHH -qacTOTH reHepaTopa rnq, 0KOH
-qaT8JII,H8JI xoppe.ECQHJI aTott orH6aJ001ett ocymecTBJilieTCJI B ycHJIHTeJie · 
IIOCTOHHHoro TOKa YlPI-I (pHc. I) CHrHaJiaMH OT 6JioKa ~H IIpaMO
yrOJII,HOil, napa60Jm"!J8CKOtt H IIHJI006pa8HOtt WQp,lli. B 8TOM lite ycwm
TeJI8 npoH8BO~TCH KOMII8HCanIDI nocTOHHHOtt COCTaBJililOOl8H npo~eTeKTH
poBaHHOrO BlJ-HallPHllt8HHH • .JJ,nR CTa6WllI8an;HH ypoBHH CKOMIIBHCHpO
BaHHOrO HanpHllt8HHH Ha BHXO~e YWI-I npHMeHHeTCJI aBTOMaTH"!J8CK8JI 
no~cTpoilKa waaa (AII<P) onopHoro HallPHllt8HRII cxeMH cb.AWi, CXeMa Am 
BHpaelaTHBaeT IIOCTOHHH08'HanpHllt8HHe, nponopnii:oH8JII,HOe OTKJIOHemm 
ClaaoBott JmHHH paaBepTKH OT eyJieBoro ypoBHH. OTO HallPHllt8HH8 ynpaB
JIH8T waaott onopHoro HallPHlltBHWI C nOMOIItI,Kl waaOBpa!IUlTeJili (B"tN/B) 
TaKHM oelpaaoM, "!JT06H HacTpoilKott KOH~ YCTpaHHTI, ~pea~ daaoBon 
JmHHH paaBepTKH, B peayJII,TaTe ~OCTHraeTCJI BHCOKBJI TO"!JHOQlTI, .H8M8-
peHIDi·IIJiolll8,It.H CHI'HaJia HMP. IlpH HaMepemm: nOMp.Haan;HH BnepBHe 
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HcnOJII,BOBaH KOM6:rumpoBaHHHtt cnoco6 .HaMepeHHH ycMeHHoro H HeycH
JieHHoro CHI'HaJIOB HMP. IlpH 8TOM-cnoco6e IlJIOlll8.JU, ycwreHHOro CHI'HaJia 
HBMepHeTCJI cpaay lite noCJie YH"!J-I (nepeKJIB'.)-qaTeJII, rr1 B noJiolltemm: 2). 
HaMepeHHe HeycwreHHoro CHI'HaJia ocymecTBJili8TCJI noCJie ~onoJIHHTeJII,
Horo ycHJieHHH (YH"!J-2) YCHJIHTeJieM c 8aKPHTHM BXO~OM H noCJie,eyIOIIlero 
BOCCTaHOBJI8HHH nocTOHHHOHCOCTaBJIHIOOlett (nepeKJIB'.)-qaTBJII, Ilr B noJio
llt8HHH I) cxeMott (CSITC). Trutott cnocb6 co-qeTaeT B ce6e BHCOKYB'.J 
TO"!JHOCTI, H8MepeHHH'" .. KaK ycHJieHHoro, TaK H HeycMeHHoro CHrHaJIOB 
HMP. IloCJie ~HaMH-qeciwtt opn:eliTanHH ,mep noMpHaanim MHIIl8HH onpe-
~eJilieTCH .· no CJie,Izy10II1ett. WOPMYJie: • 

p _ S.,,•Ko 
H3/'( - S , /( .. •Pa 

0 ,. s. 

.. _, N 
P., = :J 0;?/1 • fO • rt 0, I 

(I4) 

r~e T - TeMIIepaTYPa B [Kl ; H - MBI'HHTHoe noJie B fopcT J ; 
So,SJ. - HHTerpaJII,HH8 HHT8HCJU!HOCTH T8pMH"!J8CKH paBHOBBCHOro H 

ycHJieHHoro CHI'HaJIOB HMP COOTB8TCTBeHHo; Ko H /(j_ - KOaq41HinI8HT 
ycwreHHH ycHJIHTeJili YHlJ-2 IlpH H8MepeHHH So H S.1 COOTB8TCTB8HHO; 

lb - TepMH-qecKH paBHOBecHoe aHa'!eHHe.smepHott noJilipHaanii:H. 

ffaKO'IKU 

nonRpu3al4UU 

f,pv,R 

0 I 2 3 ' $ 6 7 8 9 ,0 11 (HUH} 

8 

d 

C 

52+53,.& 

133 Ml 133+13' ,.6 

'"'"'' 
Pll:c. 3. a - 88.BHCHMOCTI, nOJiffPR8an;HH OT BpeMeHH npH peJiaKCanii:H 

H HaKa"!JKe ycHJieHHoro CHrHBJra I,2 npon~oJia; 
B, c, aL - aanHc1, npo.HBBo~ott, wopMH H HHTerpaJII,HOii 
HHT8HCJU!HOCT.H .munm HMP, 

KaK pre OTM8"!JaJIOC1, BHIIl8, Q -MeTp n08BOJIH8T paeloTaTI, B Tpex 
B08MOlltHHX pelltHMaX, a HM8HHO - 8anHCH WoPMH (pnc. 3c), npoH8BO~Hott· 
WoPMH (pnc •. 3B) u HHTerpaJII,HOtt HHTeHCllllHOCTH (pHc. 3d) JIHlllIH RMP. 
BnepBHe npHMeHeHHHii HaMH B Q -MeTpe' CTpo6ocKOIIH"!J8CKlltt HHTerpaTop 
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smJLSieTM ymmepcam,JWM ycTpottcTBOM NJJI o6pa60T.lm R.HaKOilJleHIDI 
CHI'HaJIOB flMP BO Bcex 8TRX peJmMaX pa6oTH. KpoMe 8TOro,c llOMOil!I>IO 
WITerpaTopa KOHTpoJmpyeTCf.[ Han!)lillteHHe Ha 'A6T6KTOpe B Ilp0M6llt,YTKe 
Meimy mfiIYJIJ,CaMH paaBepTKK 11acTOTH • .IloCTlll'HYTM TO'llliOCTD R3Mepe
mm noJIJipR38UIDl COCTaBJIJieT (2-2,5)%, B 3aBRCRMOCTR OT YCJIOBRtt 
K3Mepemm. OTHOCRTeJIJ,HaH TO'llHOCTh R3Mepemm: ycWieHHHX CHI'HaJIOB 
- 0,3%. 

. .... '-.,, ..__ -

PRc. 4. HeycMeHHHtt CHI'HaJI flMP 
npH TeilJIOBOM ~HOBecm,: C pe
meTKOtt (T = IR}. 

PRc. 5. ~pMa .mnnm ~cnepcm,: 
R norJiootemm: ycWiemwx cRrHa
JIOB flMP. 

B 8KcnepRMeHTaJII,HJ:lX pe3yJIJ,TaTax rJiaBH Ha OCHOBamm npn6JIR
zeHHoro aHaJmTR'lleCKOrO pac11eTa o6MCWIIOTCf.[ 3aBRCRMOCTh aMIIJmTY.Jn,I 

CHI'HaJia flMP OT ero llOJIOZeHM OTHOCRTeJlbHO Ha11aJia Pa3B6pTKK 11aCTO
TH, a TaKllte BeJm'llRHa OCTaTO'llHHX RC.ltallteHRtt "RpHJ!beB" CHI'HaJia norJio
memm. Ha pnc. 4-5 npRBe'AeHH qioTorpaqio HeycWieHHoro CHI'HaJia flMP 
R ycWieHHI:IX CHI'HaJIOB norJiootemm R ~cnepco B CJIYllae I,2 nponaH
'AROJia. 

B TpeThett rJiaBe npRBe'Ae~o OIIPICaHRe CTa6RJ!bHOro RCTO~mtlil 
TORa CBepxnpoBo~ero MarHRTa!6 ,?,B/ R m,myJIJ,CHoro OMMeTpa/9/ NIR 

R3MepeHRtt aRTRBHHX conpoTRBJieHRtt npR CBepXHR3KWC TeMIIepaTYPax. 
06a npn6opa MOryT 6HTh RCll0.1IJ,30BaHH 'AJIJI filRPOROro icpyra 8RCnepn
MeHTaJibHl:1X 38.I(a'll. HcTO'llHRR TORa (0-IOO}A -KOMIIaRTlJllfi, BHCGKO
CTa6:wn,imtt (?•Io-6 11ac.) npR6op HaCTOJlbHOro TRna. Ilpa6op RMeeT 
'ABOttHoe ynpaBJieHRe TOKOM, 'llTO Il03BOJIJieT JierKo YCTaHaBJmBaTh C 
BHCOKOil TO'llHOCThlO TOK B COJieHOH,I(e R HaCTpaRBaThc.f.[ Ha peaoHaHCHYJI) 
11aCTOTY CHI'HaJia ~-

,llaJiee npRBe'AeHO OIIPICaHRe mfiIY.7II,CHoro R3MepRTeJIJI aKTRBHHX 
conpoTRBJieHRtt npa cBepXHR3KWC TeMnepaTYI>aJC. B npa6ope COBMeoteHH 
~OCTimHCTBa o6H1IHl:1X R3MepRTeJiett conpoTRBJieHRtt llOCTOJIHHoro TOKa, 
a RMeHHo He3aBRCRMOCTh llOKa:JaHRtt OT peaKTRBHJ:lX napaMeTpoB R3Me
paeMOli I.lenR a R3MepRTeJieil conpoTRBJieIDiil nepeMeHHoro TOKa. XapaK
TepHHM npeRMYIIleCTBOM noCJie~ HBJIJieTCf.[ B03MOZHOCTh RCRJIIO'llemm 
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BJllIHHIDI TepMo-9nC, 'AeilCTBYl(JJtl!JC B RSMepaTeJIJ,HOH J.leJIPI. CyTh MeTO'Aa 
8rut11101IaeTCf.[ B 80H'ARp0BaHRR RSMeplleMoro conpOTRBJieHIDI RMllYJlbCaMR 
C 88,I(aHHOH IlOCTOHHHOtt COCTaBJIHJllleil TOKa qiypbe-cneKTpa: 

r 

io,, ;pr,; cit , cr5> 
0 • 

r'Ae T - nepRO'A m,myJIJ,COB; I (t/ - RMllYJIJ,C TOKa, qJOpMa RMllYJibCa 
KOTOporo, B006ote roBOPff, MOZeT 6HTb npoRSBOJlbHOH. 

PRc. 6. 

~1--K.B. n.c. 

L.I.B 

YnpooteHHa.H MOK-CXeMa RMnYJIJ,CHOro OMMeTpa. 
YWI-I, YWI-2 - y_cRJIRTeJm HRSKoii 11acTOTH; OB-I, OB-2 -
O'AHOBR6paTopa· rn - reHepaTop RMllYJibCOB, C - CRHX
poHR3aTOP, UBITC - cxeMa BoccTaHOBJieHrur nocTOHHHoii 
cocTaBJIJI!Wleil; H - RHTerpaTop; UB - I.lRqJpoBoii BOJibTMeTp. 

YnpomeHHa.H 6JIOK-cXeMa npR6opa noKa3aHa Ha PRC. 6. 3~ecb I... C 
R Rx- COOTBeTCTBeHHO napaBRTHlle Rff'AYKTRBHOCTb R eMKOCTb IIO'ABO
,I(Hlllero Ka6eJIJI, a TaKllte. R3MepHeMoe conpoTRBJieHRe. ConpOTHBJieHRe f?. 

onpe~eJIJieT MODtHOCTb, IIO~BO,IlRMYIO K . R.x IIPR R3MepeHRR, R Bll6RpaeTCSI 
R3 YCJIOBM R >> Rx , TaK llt8 KaK R B o6H'lHOM R3MepRTeJie conpoTHB-
JieHRii C 38,I(aHHHM TOKOM. IloCJie ycWieHIDI mRpoKOIIOJIOCHHMII ycMRTe
JIJIMH Ylf!I-I R Ylf!I-2 C 3aKpllTHM BXO'AOM ocymecTBJISieTCH BOCCTaHOBJie
HRe IIOC~OHHHOH COCTaBJimODteii Ree R8MepeHRe RHTerpaTopoM, II0~06Ho 
R8MepeHRIO RHTerpa.1IbHOH RHT8HCRBHOCTR HeycRJieHHOro CRrHaJia flMP 
(cM. rJiaBY IT 'ARCcepTa.rnm). BpeMlI RHTerpRpoBaHRH 88,I(aeTCH ,nJIIITeJib
HOCTblO O~HOBR6paTopa 2, KOTOPa.H .TIO YCJIOBRIO Bll6RpaeTCH TaKOil, 
1IT06ll RHTerpRpOB8JICH Beeb RCKalKeHHHil sa c-qeT napa8RTH!iX L RC 
RMllYJibC. IlpR 8TOM, KaK CJie~eT R8 IIPRHJ.lRIIapa6oTH np:116opa R 
npoBepeHO HaMR 8KCIIepRMeHTaJibHo,HanpazeHRe Ha Bl:lXO~e RHTerpaTopa 
onpe~eJIJieTCH TOJffiKO _ R ,c a Iie 8aBRCRT OT /., R C • IlpR cKBazuocTR 
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<y = IO ,n;ocTHI'HYTOe TeIIJioBH,n;eJieHIIe B •conpoTI!BJiemrn: R;c =IO KOi.! 
COCTa.BHJIO r,6•ro-r4BT, 'IJTO COOTBeTCTByeT JIY'IlllllM ,ll;OCTHI'HYTl:lM pe-
3yJII,TaTB.M npH Olllli6l<e H3Mepemur ~ r%. .IlOCTOHHCTBOM npH6opa JIBJIR

eTCJJ BHCO.KaJI noMeXOYCTOfitnIBOCTb, ,n;OCTHI'aeMaJJ 3a ~eT BHRJIIOqeHIDI 
ero ~CTBHTeJll,HOCTH B npoMeleyTKax MeJK,Dy 3OH,n;HpyI(lllHMH IfMilYJII,CaMH, 
a TaJOKe sa CtJeT 6HcTporo BOCCTaHOBJieHIUI ~CTBHTeJII,HOCTH IlllipoKO
noJIOCHHX YCHJIHTeJiett HH3KOtt tJaCTOTH. 

B tJeTBepTott rJia.Be OilHCaHH 8KcnepHMeHTH no ,I(RHaMHtJeCKOH no
JIHpH3aIUIB npoTOHOB B r, 2 nponaH,n;HoJie c npHMecbIO Cr •E • C neJII,IO 
onTIIMH3aIUIB napB.MeTpOB MHllleHH H 0Tpa6OTKH ~eXHOJIOrHH ee npoH3BO,n;
CTBa nepBOHa'IJaJIDHO aKcnepHMeHTH nP,OBO.I(RJIHCb npH TeMilepaTYpe I H 
r '28K Ha cneUHaJIDHOtt yCTaHOBK/I07 co CMeHHl:lMH npu reJIIIeB~ TeM
nepaTypax o6pasnaMH. OCHOBHHM KpHTepHeM M!I OT6opa o6pasnoB 6HJIO 

BH6paHO OTHOilleHHe BpeMeHH H,D;epHOH peJiaKCaIUIB (Tr) KO BpeMeHH 
HaKa~ noJIHpH3auHH ·rl( • KaK CJie,nyeT H3 BHCOKOTeMilepaTypHO:ii: 
TeopHH ,n;HHaMHtJecKoro·oXJirui;,nemm (cM. rJia.By r ,n;HccepTainrn:),'aTa 
BeJIH'IJHHa npH onTHMaJIDHHX yCJIOBMX HaKa~H npH6JIHJKeHHO onpe,n;eJIH
eTCJJ OTHOmeHHeM <paKTOpoB "yTe~" noJIHpH3auHH, cpa.BHHBaeMHX 
o6pasnoB: 

J - (Tz /r,, /4 /2 
.::::: -, 

11 i- (7rlr,,~ (r6) 

r,n;e HH,n;eKCH 11 r 11 H "2" OTHOCRTCR K cpa.BHHBaeMHM o6pa3UB.M. 
CJie,n;yeT OTMeTHTb, 'IJTO ,n;JIR noJIHpH3OBaHHOtt MHllleHH 11 38.MOpoJKeHHoro" 

~Hna npHHUUilHaJIDHO Heo6XO,n;HMO MaKCHMaJIDHOe OTHOilleHHe Tr/ -c-~ H 
MHHHMaJibHHH qlaKTOP "yTe~". KaK CJiey,n;eT H3 TeopHH EoprHHH, 
noCJie,n;Hee YTBepx,n;eHHe osHatJaeT no;ryqeHHe MaKCHMaJII,HOtt H,D;epHo:ii: 
nOJil!pHsainrn:. B c;ryqae I,2 nponaH,n;HoJia npe,n;;roJKeHHaJJ BHme MeTo.I(R
Ka KOHTpoJIH o6pasnoB nO3BOJIHeT onTHMH3HPOBaTb (no MaKCifMYMY noJIH
pl:!3auHH) KOHUeHTPauHIO_ napaJ,(arHHTHOll npHMeCH Cr ,_p H MHHHMH3HpO
BaTb KOHr(eHTpauHll Cr'°: Ha pHc. 3a noKa3aH xapaKTepHHfi BH,n; 38.BH
CHMOCTH noJIHpH3aIUIB OT BpeMeHH npH peJiaKCaIUIB H HB.KaqKe nOJIHp!_-
3aIUIB ,n;JIR o,n;Horo H3 o6pasnoB r, 2 nponaH.I(RoJia c npuMeChll Cr # r. 
Hs rpaqiHKa JierKO onpe,n;eJIHTb OTHomeJme ~ /r-H , KOTOpoe H3MeHR
eTCJJ OT 3 ,n;o? (npH T = rK) B c;ryqae HaH60Jiee KatJeCTBeH.irnx 06-
pasnoB. IlpH 8TOM onTHMaJIDHHH o6pasen 6HJI BH6paH rio MaKCl1M8Jll,HOMY 
OTHOilleHHIO Tr/TH = ~ C MaKCHMaJII,HOH nOJil!pH3auHett ~45% npH 
T = IK. TerroJIOrHR npHI'OTOBJieHHR onTHMaJII,HOro o6pasna cymeCTBeHHO 
OTJIH'IJaJiaCb I/ OT o6menpHHRTOii. KpoMe onTHMH3anHH o6pasna Y.l(aJIOCb 
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,n;o6HTbCH H aKcnepHMeHTaJibHO no,n;TBep,n;HTb noBTOpReMOCTb napB.MeTpOB 
MHmeHH ,n;JIH pa3JIU'IJHHX o6pa3UOB, npHrOTOBJieHHHX no o,n;HOH H TOH JKe 
TeXHOJIOrHH. l103TOMY B ,ll;aJIDHettmeM H3MepeHHR napaMeTpoB MHllleHH npH 
r,o K He Tpe6OBaJIOCb. 

Ilpo,n;OJilK8HHe HCCJie,n;OBaHHR onTHMaJIDHOro o6pasna ocymecTBJIHJIOCb 
npu CBe~XHH3KHX TeMilepaTypax Ha 11~aMopolKeHHOH11 noJIHpH30BaHHOH MH
meHH/I, I. OcHoB; noCJie,n;Hett cocTa.BJIHeT MOl!lHH:ii: peqipuepaTop pacTBO
peHHR ~oro He B He4 KOHCTPYKUHH H.C.EopHcoBa, E.C.HeraHoBa. 
H D.A.YcoBa. AnnapaTypa KOHTPOJIH noJIHpH3auHH, HaKa~H nOJil!pH3aUHH, 
H3MepeHHR .TeMnepaTypH, nHTaHHR CBepxnpoBO,n;Rlllero COJieHOH,n;a paspa-
6OTaHa a.BTOpoM ,I(RCC8PTaUHH H OilHCaHa B rJia.Bax ,ll;aHHOH .I(RccepTainrn:. 
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PHc. ?. 3aBHCHMOCTb BpeMeHH H,D;epHott peJiaKCanHH OT noJIH npH 
pa3JIH'IJHHX TeMnepaTYPax. Q - Halllli 8KCnepHMeHTaJID-
HHe ,n;aHHHe npu TeMnepaTypax u,O4K H 0,345K; • - pactJeT 
no qJOIJMY.JIB.M, onHcHBaIClllHM ,n;aHHHe UEPH'a...A]I.II Tex JKe TeMne
paTyp; ~ - aKcnepHMeHTaJIDHHe .ll:aHHHe UEPH npH T =D,06K 
H 0,345K; 2 - Halllli ~3MepeHHR npH 0,03?K H 0,O62K. 

Ha pHc. ? npHBe,neHa 3KCnepm.1eHTaJlbHa.fl 38.Bl!CHMOCTb BpeMeHll H,D;epHott 
peJiaKCauHH OT nOJIR npH TeMnepaType HaKa~ nOJIHPH3auHH 0,345K'H 
npH TeMnepaType 11 38.l'l!OpaJKHBaIIH.fl'.11 

- O,O4K. Ha PHC. 8 noKa3aHa 38.BH-
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TeopeTH~eCKaJI 3aBHCRMOCTI, no 
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HHH) • 
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Pnc.9. BpeMeHHaJI 3aBHCRMOCTI, 
noJISipH38Ul{H npH HaKa~e H pe
Bepce noJISipH38Ul{H. l - HaKa~a 
nOJIOlmTeJII,HOtt H OTPHUaTeJILHOtt 
nOJISipH38Ul{li OnTRMaJJI,HOtt MOIII
HOCTI,D CB~; 2 - HaKa~a noJISI
PH38Ul{H B~oe MeHLmen, no cpaB
HeHHD C onTHM8Jll,HOtt MOlllHOCTI>D; 
3 - paapymeHHe noJISipHaanmi: npH 
H3MeHeHHH 3HaKa noJISipH38Ul{H. 

CRMOCTI, MaKCRM8JII,HOtt smepHon nOJISipH38Ul{H OT ·TeMnepaTYPH, a Ha 
PHC. 9 3aBHCRMOCTI, noJISipJrI38Ul{H OT BpeMeHH HaKa~ npJI TeMllepaTYPe 
0,34K (KpHBaJI l) R npR TeMnepaTYpe 0,25K (KpRBaJI 2). 3TH ,IJ;aHHHe 
CpaBHHBaDTCJi C peayJII,TaTaMH, nOJIY1!8HHHMR B UEPH•e,H 06'lJJCHJIDTCJi 
B03MOJ!tHHe np~Hl:l pacxolK,I(eHKII. B ~aCTHOCTH, OTJIH~e Hamruc peayJIL
TaTOB OT ,ll;aJIHHX UEPH•a Ha pHc. 8 06'bHCHll8TCJi HaJrn~eM CKa~a Kanli
Ull Ha rpamme HcCJie~eMoro o6paaua.'c pacTBopoM He3 B He4, a TaKllte 
60Jiee BliCOKon KOHUSHTpawi:en napaMarHHTHWC npRMecel B HameM/W'1ae. 
IlpH o~eHI, HH3KHX TeMnepaTYPax HaMH BnepBHe 6HJIO 06HapyllteHo'I 
pasJIH~e BO BpeMeHax peJiaKC8Ulffl nOJIOlmTeJILHOI H OTpRUaTeJII,HOI no
JISipH38Ul{li npJI o~ol H Ton lite TeMnepaTYPe pacTBopa He3 B He4 • Bee 
H3MepeHHHe napaMeTpH Heo6xo~ ,nJlfl pac~eTa peimMa pa6oTH MmIIeHH 
Ha ycKOpHTeJISIX H YKa3liBaDT Ha HC.RJilltlHTeJILHO BHCOKRe BKcnepRMeH
TaJIJ,Hl:le xapaKTBpHCTHKR MHmeHH HOBoro THna. 

B 38ltXDqeHHH rJiaBH npHBe,IJ;eHH ocHoBHHe eKcnepHMeHTaJIJ,HHe 
pe3yJII,TaTH no onpB,D;eJISHRD nOJISipHaanHH MHmeHH·He3aBHCHMl:IM "!eTO,IJ;OM 
no H3BSCTHOI nOJISipHaauHH B ynpyroM P-P pacceaHRH •. Xopomee COBila
,IJ;SHHe a6COJIDTHOro 3Ha~eHKII nOJISipHsanmi: MHmeHH, H3MepeHHol Q -
MeTpoM, C peayJILTaTaMH H3MepeHmt nOJIR:pH3auHH no ynpyrOMY P-P
pacceJIHHll Y.Ka3!lBaeT Ha BHCOKYD TO~OCTI, HOBoro Q-MeTPa H npaBHJII,
HOCTI, pac~eTa IIOnpaBKR Ha HSJIHHSIHOCTI, J; . TaKHM o6pa80M1 OCHOB
HllB pesyJILTaTH, nOJIY1!8HHl:l8 B ,IJ;HCCSPTauHH,MOJ!tHO KpaTKO cq>OPMYJIH
poBaTI> B B~e CJie.DYJllll'IX BllBO,IJ;OB: 
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l. BnePBHe 06HapyllteHo pasJIH~e BO BpeMeHax peJiaKCauJ{H noJio
llTBJII,HOI H OTpRUaTSJII,HOil nOJIRpHSanRH npH o~on H TOI lite TeMnepa-
TYPe pacTBOpa He3 B He4• · 

2. BnePBHe nOJIY~eHll eKcnepHMeHTaJIJ,Hl:le xapaKTepHCTHKR noJISipH
SOBaHHOI npOTOHHOI MH!ll8HH 118aMOpollteHHoro" THna, Heo6xo~e ,nJlfl 

pac~eTa pelltHMB. ee excnnyaTauHH. 

3. BnepBHe C08,IJ;aH Q-MeTp C aBTOMaTH~eCKOI no,IJ;CTpottKon ~aCTO
TH (AII1I) HaCTpolKH npeMHoro KOHTYPa, aBTOMaTKtleCKOI no,IJ;cTpottKon 
qiasH BtJ- HanplilteHWI H o6pa60TKOI Ht!- CHrHaJia HMP CTp060CKOllH
~ecKHM HHTerpaTOpoM. IlpH6op noSBOJISieT ocymecTBHTI, npeUPISHOHHOB 
HSMepeHHe SJ.D:BPHOI noJISipH8auHH MHmeHel c TO~OCTI,IO 2-2,5%, ~o B 
2-3 pasa npeBOCXO~T TO~OCTI, paHBB npHMeHSieMHX npJI60poB. 

4. BnepBHB nOJIY1ISHO npH6JilillteHHOe aHaJiliTKtleCKOe BHpallteHHe ,nJlfl 

nonpaBKJrI Ha HeJIHHelHoCTI, Q -MeTpa c AII1I H 6es AII1I. 

5. Ilp8,IT,110llt8H H peaJrnSOBaH HMUYJII,CHHI MBTO,IJ; H3MepeHK!I aKTHB
HHX conpoTHBJIBHHtt npH CB8pxHH8KHX TeMiiepaTYpax. 

6. BnepBHB npe,IT,110llt8H H peaJIHSOBaH MBTO,IJ; onTHMH3anRH naJB
MBTpoB IlOMpHSOBaHHOI MHm8HH nyTBM npa6JilillteHHoro HSMepeHKII OTHO

meHHf.t qlaKTOp0B "yTe~" noJISipHSauHH cpaBHHBaeMHX o6paaUOB. 

7. Paspa6oTaH KOMllaKTHl:ll H cTa6HJII,HHI HcTo~ TOKa (O+IOO)A 
CBepxnpoBO,IJ;Jnl!BrO COJI8HO~a. 

8. H83aBHCHMl:IM M8TO,IJ;OM no H8B8CTHOI noJISipH3aUPIH B ynpyroM 
P-?-pacceaHJrIH nO,IJ;TBBim,neHa H8,I1;8lltHOCT:& H3MepeHmt noJISipH3anHH 
Q-M8TOp0M. 
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