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AKTYAJibHOCTh PABOThi 

B uenJix npoae~eHHJI Hccne~oaaHHA Ha nytJKax peJIJITHBHCTCJ 

TOpHH BhlCOKHX :meprHA OMJIH 6blJI pa3pa6oTaH rrpoeKT HYKJIC 

BO~Jimero ycKopHTeJibHoro KOMnJieKca , npe~Ha3Ha'leHHoro ~JIJI ~ 

HOHOB tlO :m eprHH 6 r3ajH . HapJI~y C 3a~a'laMH Bbl6opa OCHOBHI 

nJieKca , ero MarHHTHOA CTPYKTYPhl, pa3pa6oTKH H co3~aHHJI CT 

TOB, KpHOreHHOrO H BaKyyMHOro 060py,IJ;OB3HHJI H np., 60JibiiiOe I 

JJeHO rrpoeKTHpoaaHHIO CHCTeM KOppeKUHH MarHHTHOrO IIOJIJI: pa 

pyiOll(HX 3JieMeHTOB , HX pa3Mell(eHHIO B KOJlbUe YCKOpHTeJIJI, Bblp 

anropHTMOB KoppeKUHH . CHcTeMbl KoppeKUHH MarHHTHoro nom 

HHJI llOJJeM CTpyKTypHbiX MarHHTOB 1 JIBJIJIIOTCJI OCHOBHblM HHCTpy 

rry'IKOM H HCCJJe~oaaHHJI ero tlHHaMHKH . OT 3 <j><j>eKTHBHOCTH Kop 

CTeiieHH 3aBHCJIT KaK HHTeHCHBHOCTb rry'IKa , TaK H CaMa B03MOJKF 

CTHU. B qacTHOCT~c , ~JJJI o6ecrretJeHHJI ycTOH'IHBoA UHPKYJIJIUHJ 

BblBO~a H3 HYKJJOTpOHa, KOTOpbiH MOJKeT ~JIHTbCJI ~0 15 ceK, 

HMeTb Ha~elKHYIO CHCTeMy KOpp eKUHH 6eTaTpOHHblX pe30HaHCc 

3 <j><j>eKTHBHOH KOppeKUHH pe30HaHCOB ~HKTyeTCJI TaKJKe rrpe~rr 

HHeM HHTeHCHBHblX ny'IKOB, KOr~a H3-3a KYJIOHOBCKOrO C~BHra " 

JKeKUHH H Ha Ha'laJibHOM 3Tarre ycKOpeHHJI B03MOJKHO rrepeceq( 

HaHCHhlX JIHHHA. B HYKJJOTpoHe rrpe~ycMoTpeHbl cne~yiOll(He Cl 

- ropH30HT3JlbHOH H aepTHK3JlbHOH rrpOeKUHH 3aMKHYTOH op6H1 

- XpOM3TH'IHOCTH 1-1 aMIIJIHTy,IJ;HOH 3aBHCHMOCTH 6eTaTpOHl~blX 'l 

- 6JIHJKaHIIIHX K pa6otJeH TO'IKe 6eTaTpOHHblX pe30H3HCOB 2-4 n 

IJpH rrpOeKTHpOBaHHH CHCTeM KOppeKUHH IIpHHHMaJJOCb BO 

'leHHe llpOCTpaHCTBa B KOJibUe YCKOpHTeJIJI tlOCTYllHOrO ~JIJI pa3 

poa H IIHKaii-3JJeKTpo~oa . HcrroJJb30BaHHe MYJibTHIIOJibHoro KOPJ 

poro CO~epJKHT 4 He3aBHCHMble MYJibTHllOJibHble KOMIIOHeHTbl 1 ITO 

B KOJlbUe YCKOpHTeJIJI Heo6XO~HMOe KOJIH'IeCTBO KOppeKTHpyiOll(l 

HapJI~Y c 3<j><j>eKTHBHOCTbiO, cHcTeMbl KoppeKUHH ~OJIJKHhl 

HOH CTeneHblO rH6KOCTH B yrrpaBJieHHH, KOrtla rrpetlyCMOTpeHa BC 

CMeHbl aJirOpHTMa KOppeKUHH 1 a TaKJKe rrepexo~a OT pelKHMa p 

peJKHMY nporpaMMHoro ynpaaneHHJI TOKaMH KoppeKUHH. TaKaJI 

CXeMaMH 3JieKTpH'IeCKOro BKJIIO'IeHHJI KOppeKTHpyiOll(HX 3JieMeB 

ynpaaJieHHJI TOKal\!H KoppeKUHH. HcrroJib30BaHHe He3aBHCHMhl: 

HHJI tlJlJI KaJK~OH J;OppeKTHpyiOll(eH 06MOTKH MYJibTHllOJibHOrO I 

'IHJIO 3H3'1HTeJibHY~ CB060tlY B Bhl6ope aJirOpHTMOB ynpaBJJeHHJ 

.LJ:JJJI OUeHKH 3<j><j>eKTHBHOCTH pa3JIH'IHblX aJiropHTMOB KOppt 

H6onee no~xo~JIU(HJI. ~JIJI MarHHTHoA CTPYKTYPhl HYKJIOTpoHa 6h 

'IHCJieHHoro Mo~eJJH~)OBaHHJI. OcHOBHoe BHHMaHHe npH 3TOM y; 
CTH HCI10Jib30B3HHJI lie3yJJbT3TOB H3MepeHHJI llOJieA CTpyKTypHbll 

IJ;EJib .LJ:HCCEIITAIJ;HH COGTOHT: 

- B Orrpe~eJieHHH CTel!eHH BJIHJIHHJI rrorpeiiiHOCTeH MarHHTHblX I 

3aMKHYTOH op6HTbl1 pa36poc 6eTaTpOHHblX ti3CTOT H IIIHpHHbl 6e1 

,,-----·· 
?il!> l ~:. ,, . : ; - 1 



. Jla6opaTOpHH BYCO.KHX 3HeprHA 

HHCTHTyTa H~epHUX HCCRe~oBaHHA 

,. 

OIIIIOHeHTU: 

Hayx 

', 

MHXAAJIOB.Bna~HMKp 

A<flaHaCbeBHt{ 

fliA3KOB AHaTonHA 

A.!IeKcaH~pOBHt{ 

aTeMaTH'feCKHX.HayK tfHPKOB n~Tp 

HHKonaeBH'f 

opraHH3aUHH: 

r ~ ~Ca.HKT-~eTep6ypr HM. )l:B.· E<flpeMOBa 

-----' 1995 r. B _'faCOB 

~HCCepTaQHOHHOrO COBeTa . )l-047~01.02 B 

OKHX 3HeprHA 06be~HH~~Horo HHCTHTyTa H~epHUX 

)ly6Ha MOCKOBCKOA o6naCTH. 

. . 
MO~HO 03HaKOMHTbCH B 6H6RHOTeKe JIB3. 

1995 r: 

l 

;rui~p JIHXAtfEB M.~. 

·' 

AKTYAJihHOCTh PABOThi ....... , . ...-. 
B qeJIHX rrpo'~e~e~~H nccJie~~BamiitHa I1Yq~ax' peJIHTHBHCTCK~ JI~~p ~· Jr~6opa.: 

TOpnlt ~ucoKnx 3Hep~l!it OMRM 6uJI,pa~pa6o~aH rrpoeKT.HYKJIOTp~Ha,-: CB(;)pxrrp<>;
BO~~niero y~Kopn.TeRhHoro KOMIIReKca, rrpe~Ha3HaqeHH~~o '~J{~ ycKopeHnH T.liJKemnc · 
llOHOB ~~ 3Hep~nll: 6 r3BjH .. HapH~Y. c 3a~aq~Mll.Bu6op,a, OCHOBHuX rrapaMeTpOB KOM
imeKca, ero MarHUTHOH c~py~Typ~, pa3pa6oTKll JI C03~a~llH1 CTpyKTypHUX 3~eMelj:
TOB, KplWi:'eH~O~O ll BaKyyMHOrO 06~pmoB~HllH ll Ilp., 6o~~nioeBHH~aHif~ .. 6hiJio.y;n;e-

~ • > • • • • ' 

JieHO IIpOeKTIIpOBaHlllO CIICTeM KOppeKQIIII MarHIITHOrOIIOJIH: pa3pa6oTKe KOppeKTII-
pyiOIU:UX 3JieMe~TOB, UX pa3_MeiiJ:eHUIO B ~~JI~UeY«KOpUTeJI.li: 'B~pa60TKy IIOJUcO~HIIJ:llX 
aJiropurMoB KoppeKunn. CIIcTeMU Kopp.eKQll:u,MarHUTHor~ IIOJI.ll,- a.TaK.Jlie' yrrpaBJie~ 
HUH IIOJieM CTpyKTypHUX MarHUTOB, HBJI.liiOTC.li OCHOBHUM UHCTpyMeHTOM yrrpaBJieHUH 
rryqKoM II nccJie~oBaH~H er~ ~nHaM:n~II. Or. 34>4>e~THBH~CTII ItoppeKI.(Ull B U3Becrnoll: · 
CTeiieHU 3aBUCHT KaK UHTeHCIIBHOCTb rryqKa, TaK II caMa B03MOJKHQCTh ycKopeHUH qa

CTlll.(. B qacTHOCTl'' ~JIH o6ecrr~qeHUH ycToifqnBoll: uupliy.ri:.il~~ii~ rry~Kii 'B, npmiecce 

Bhl~~~a. n3. HYKJI?r~oH~,·, K~Tophltt · ~oJK,e:f · ~Jin:r~c~ ·~? 15 -~~~:. y~~~plii.e.h.h .~?~JK~,H 
nMeTh Ha.z(eJKHYIO circre111y Koppe~quu 6eiarpo~HhiX pe3oH,aJ!'~?~; .·,H~<?6xoil:n!l1o_c;rf 
3<lJ<lJeKTllBHOH KoppeKQllll pe30HaHCOB ~UKTyeTC.li. TaKJKe rrpe~IIOJiaraeMhiM ycKope
HUe~ lniTeHcuBimx' ll:y~lto~, ·Kar~a ll:'3:3a K.yJioH~sc'Kor~ ~·.il~fira. qacTo".J; B~ ~peM!I 'n:; 

' . I ' . "' • ; . · ,• .. : , ' . , . ,,:• , ' . ; - •. • ' ' ,·, l l '.l ' . '· ' . ' "., ' ~-. . . ' :>). 

JKeKuun u. Ha HaqaJihHOM 3Tarre YCif.Ope-!JUH B<?3M01IfHO rrepeceqenn~ .onacHhiX pe30;-
HaHCHhiX .lmiiufi', B HyK.iwipoHe npe~ycM~Tpemil cJie~yiOill;Iie_clicTeMhi lioppeK:i:(uu: · 
-rojm:ioH:TaJib~~ftuBepTuKaJihHOfi: npoeKqnll: 3a'MKHJTOH op6u~i,y, .. · .. , . .. 

' : • . ' . • "+ ; '. ; .. ' ,. . . . . . . ' . ' ' . . . ~ ' ' . -, . ' { 1 t, j • l, l- • ·, ' 

- XpOMaTIIqHoCTU J.I aMIIJillTy;ZJ;HOH 3aBHCllMOCTU 6eTaTpOHI!hiXtiaCTOT, • . . . . 
:__ 6JIUJK~ftk~x ~ p~6oqeif TO<i:Ke 6eTaTp.OHH~X pe3~HaHCOB 2-4 IIOpH.n;itO'~: , .. ·. . ' • , 

IIpu npoeKTupoBaHnn cncreM'.Kopp_eKqnn npnHnMaJioci.,Bo BHUMaHn~ orpaHU~ 
' : < : • .' ' ' ' ; ''" ~ ' 1 ' ", J I ' > • ' ' • ' t. ' '• ' ·, ' ' ,· ' '~ ' :. ' , ' ' • > ' • ·'· ' 

qeHUe npocrpaHCTBa B KOJihQe ycKopnTe}lH ~OCTYIIHOro ~JIH .pa3MeiiJ:eHUH KOppeKTO~ 
poB u rrnKan-3JieKTpo.n;oB. M crroJib3oB~Hiie MJJihTunonbHor'Oi liopp'eK.Topa,. rr~Jie i~T~ 
po~o co~epJKllT '4 He~aBUCllMhle ,MYJihTiinoJibHUe KOMIIOHeHThi, ~OSBOJIUJIO pa3MeCT~Th 
B KoJI~ue ycKopnTeJIH Heo6xo~ll:M:oe lio~~'q~c~Bo lioppeKrnpyiDmn~ 3Jie;,reHroi. . . ·.: 

. . ... ······. . .. ' •'·' ,, •\ 
HapH~Y c a<P<PeKTIIBHOCThiO, .cncreMhi KoppeKquu .n;oJIJKHU of?Jia~aTh' ~ocraToq7 

H~ll: cTeneHhiO ru6KocTn B ynpaBJieHnll:; ~or.iia npe~ycMOTpeHa B~3MOJKHocTi 6N.cTpoll: 
) ' '1 •\ , . . j •)'; ' ' } ., ' ., .. 

cMeHu aJiropurMa.KoppeKunu, araKJKe. nepexo~a oT peJKnMa,py•mott HacTpoll:rm K 
p~.Jini:MynporpaMl;moro ynpaBJienim roiaM:n'K~ppeKunu .. TaKaH ru6Ko~~h cBH3a~a co · 

. ·,. · , , ,' • C••' .. I ~ ' . . ' 1 • ' · , 

CXeMaMU ,3JieKTpnqecKoro BKJIIOqeHUH KOppeKTUpyiOIIJ:llX 3JieMeHTOB ll. aJiropUTMaMll 
ynpaBJieH~H ToKal.m. Koppe~I.(nn. '. McnOJiha~~aHne He3aB~cuM:~ il'croqHimoB, IIHTa~ 
IiuH ~.im KaJK.n;ott I;~ppeliTnpylouieit ~6M~i~u M.yJ!~.funonhHoro Kopp~~Topa o6ecne
qnJio 3Haqu.~eJihHY¥> cso6o.n;y B Bu6ope aJiropnTMOB ynpaBJieHn.li KoppeKropiui.u . 

\ ' ~ •' ' - ' : { -~ ' ' ! ' . ' • l • . 

.LJ:JIH OQeHKU 3¢<lJeKTUBHOCTU pa3JIUqHUX aJiropUTMOB KOppeKUUll ll Bhl6opa Ha-
u6oJiee IIO~XO~HIIJ:U>,_ ~JIH MarHUTHOit crpyKrypi.J. HyKJIO~p~Ha. 6hiJI peiiie'H pH~ aa.n;aq 

qucireiiiloro:Mo~eJiiifoBaHUH. OcHOBHOe BHUMaHne npu 3T~M_'meJi!I~6~L BO~MO;KH~. 
CTU UCIIOJih30BaHUH lle3yJihTaTOB U3MepeHUH IIOJiefi CTpyKTYPHUX 1\larHUTOB. . 

_., ·- ·• 1 - · · l • lo \ , "' '< · ' • , • • ' 

~EJih .LJ:HCCEiiTA[(MM COCTOUT: . 
":' B ,OIIpe~eJieHUll CTei!eHU BJIUHHUH IIOrpelliHOCTefi MarHUTHUX IIOJieit Ha UCKaJKeHiie 
~aMKHyTott op6H~u, pa36poc 6eTaTp~HHHX qacTo~ II mupunu 6eTar'poHHUX pesoHaH-;-

!~:7f:'"~~::::~,-~~~;-~·· ~ !;.t} ,..,,., .. ,.ti.ln. llhL::!l ft·!lc->i.i.:.\11}: 

~; ... ,'Q,... .... ·.... ,.. lj~,.."no.,., ..... r. tJ ~"w., .• ~.:1it2 r •. ur. ....... 'j-.~~""iitt~.J 
l t::::..i- f ......... .,.._f{;. 
~ pVJbJt~!'-.J .t t=_ Vt 
---.. -~-



COB B HYKJIOTpOHej , 

- B B1>160pe OIITIIMaJibHOfi KOMIIOHOBKII 3JieMeHTOB CIICTeM KOppeK~IIII a" KOJib~e YCKQ-
p11TeJIJI, pa3pa6oTKe 11 rrporpaMMHOfi peaJIII3a~~~~~ anropiiTMOB IwppeK~IIII MarHIIT-
Horo IIOJIHj1 '• ' 

- B orrpe,neJieHIIII Tpe6oBaHIIfi K MaKCIIMaJlbHb!M 3HalJeHIIHM IIOJiefi KOppeKTIIpyiOil{IIX 
3JieMeHTOB1 pac'leTe TOKoBux o6MoToK KoppeKTopa li cociaBJieHIIII cooTBeTcTBYIOillHX 
TeXHIIlJeCKIIX 3a_naHIIfij ' 

- B pa3pa60TKe . II rrporpaMMHOfi peaJIII3a~IIH anropiiTMOB lJIICJieHHOrO MO,neJIIIp<>-

BaHIIH KoppeK~IIH MarHIITHoro IIOJIH c y'leTOM HeJIIIHefiHux ·KOMIIOHeHT MarHIITHUX 
rroJiefi Koppe:KTOpoB n CTPYKTypHux MarHHTOBj 

- B IICCJie,noBaHIIII .IIYTeM lJIICJieHHOrO MO,neJIHpOBaHIIH B03MOJKHOCTefi CIICTeM KOp
peK~IIII MarHIITHoro noJIH HYKJIOTpoaa. 

HAYqHAR HOBM3HA' ' 

1. Pa3pa6oTaim r116KIIeaJI~op~ITMll y~'paBJieHIIH KoppeKTopaMH HYKJIOTpoHa, npe

,nycMilTpiiBaiOil{lle B03MOJKHOCTb IICIIOJib30BaHHH HeCKOJibKIIX MeTOAOB KOppeK~IIU H 
rrepexo.na OT o,nHoro MeTo,na KoppeK~IIII K ~pyroMy. ' , , 

2. Bu6paira KOHqmrypa~IIH '11 rrpo113Be,neH 'paclJeT Mara11iiior.O noJIH H TOKoBux o6-
MOTOK CBepxrrpOBOAHil{ero MyJihTIIIIOJibHOrO KOppeKTOpa, ~~JI~ KOTOporo co_nep~HT 4 
He3aBIICIIMO Bo36yJK,naeMble · MYJILTIIIIOJILHble KOMrroHeHTU. Koa<t>Hrypa~~~~~ o6MoToK 

BU6paHU 113 ycJIOBHH MIIHIIMH3a~~mrrapa311THbiX (HeOCHOBHmc)' rapMoliiiK IIOJIH~· 
3. Pa3pa6oTaHbl 11 rrporpaMMHo peaJIH3oBaHu aJiropiiTMU 'IIICJieHaoro.M:o.zieJIHpoBa

HIIH ~oppeK~~~~~ MarHIITHoro rroJIH B cllaxpoTpoaax: ·· IlporpaM~m. Mo~eJI.Hp~BaHIIH 
Il03BOJIHIOT: 

- YlliiThlBaTL OIIIH6KH IDCTIIpOBKH 11 MY~LTHHOJihnue KOMrroneHTI>l ~arHIIT_Hb!X rroJiefi 
KOppeKTOpOB H CTpyKTypHUX MarHII~OB CIIHXpOTpOHaj ; ; 1 

:- IIOJiyqaT:b .cTaTIICTHlJeCKyiO IIH;pOpMa~IIIO o6 llCKaJKeHIIHX. 3aMKHyTofi op611Tbl,: pa3-

6pocax lJaCTOT 6eTaTpOHHUX KOJie6aHIIfi II ~CKaJKe~IIHX om6aiOil{HX IIYlJKa IIOA B03-
,neficTimeM 6eTaTpOHHUX pe30HaHCOBj 

- J:(ORYllaTb 'cTaTH.CTIIlJe~KYIO 11Ii<PopMa~11ro o6 '3<P<PeKTIIBHOCTH c~oTBeTCTBYIOillHX 
aJirOpiiTMOB KOppeK~IIII MarHIITHOrO IIOJIH. 

4. Bo 2 rropH,nKe rrpii6JIIIJKeiUlH 1\ieTO,na 'ycpe,nueulm KpbiJIOBa-BoroJII06oaa rron'y~ 
'leHbl aHaJIIITM'leCKHe impaJKeHIIH. AJIH pa36pOCOB 6eTaTpOHHUX tiaCT~>T CIIH_;.pOTpoua 
rro.n BJIIIHHIIeM Kaa,npamlJHUX :HeJIIIHefiuocTeft MarnnTHoro rroJiil ( c y~eToM IICKaJKe
HIIfi 3aM:KnyTOfi op6nl:u): IlpiiMeHIITeni.uo K HYKJIOTpouy c,neJiauh!cooTaeicTByiDil{lle 
lJII~Jie'anble o~eHKII. , . .. 

IIPAKTMqECKAR QEHHOCTh . 
Pe3yJILTaTu rrpo.ne.imaaofi 'pa6oTI~ ·JieJKaT B ocaoae: 

-· TeXHII'leCKIIX: aa/iaHIIfi Ha. pa3pa60TKY KoppeKmpyiOil{IIX 3JieMeHTOB HYKJIOTpOHa II 
IIX. HCTO'IHIIKOB IIIITaHIIHj . 

( - tlf>HHH~UX ~XeM KOMITOHOBKII iwpp.eKTopoB 11 3JieMeHTOB CllcTeMu ,nllarHOCTIIKH 
rry'IKa B KOJih~e ycKopll:TeJIHj 

'- BU6paHHuX aJirOpHTMOB KOppeKtiHII. :iaMKHJTOil: . op611Tll;. 6eTaTpOHHuX. ~I.<icTOT II 
• . "' ~. • f • • : 

pe30HaHCOBj .,·., .. 

2 

- rrporpaMM lJIICJieHHOrO MO,neJIHpOBaHHH KOppeK~IIII 3aMKHYTOfi. op6HTbl,. 6eTaTpOH-
" , , , ' '" l ''· ' , , , "' , ' ,. , . , , , 

HUX lJaCTOT II pe30HaHCOB.· . ' ··.. . . , , , . ; ·'·· •' , " . . ' , 

Pa3pa6(n'aHHbl~ aJI·rc;pllT!.H~ KoppeK~llll MarHHTHOro IIOJIH II rrporp1niMhl lJHCJieimoro 
Mo,nem!p.oBaml.ir. Mo~yi 6b1Th ''HcrroJIL30Baiihl rrpri' 'pa3pa6oT~e aHanorlllJHuX cll:cTeM 
KoppeK~HH MarHHTHoro rroJIH CHH~P9TPOHOB. · · . : · · · , ' . 

HA 3AUJ:MTY BhiHOCRTCR ... , ~: 
1. KoMIIO~OBI{~ 3JI~Me~;OB CIIC~~MKOppe~~~~ Mar~HT~~ro ~OJI~ .B. -~~Hb.Ue

1 

HyKJio

TpOHa·. Ko~<t>nrypa.tiHH ToKoaux o6M:oToK •ueHauorroJIIOcuux'MyJILTIIIIOJILHUX Kop-
peKTopoB~ ' ·· 

2. AJiropiiTMhl KoppeK~HH 3aMKHyTofi op6HTbl HYKJJOTpoua. 
3. AiiropnTMhl KoppeK~IIII qacToT 6eTaTponnux Ko.Jie6anllfi ». HYKJIOTpoHe c. yqe

TOM 3<l><l>eKTOB 2 rropH,nKa; BHOCHMUX KBa,npaTlllJHb!MII HeHIIH~fiHOCTHMH MarHHTHuX 
IIOJiefi. . ,. ' . •· • . ", 

4. AJiropHT~hl KoppeK~hn 6eTaTpOHHI.IX: pe3oHaHcoa 2--'4 iwpHJi'KoB; BKHIO'laH He3a
BIIcm.iyiO KoppeK~HIO 4 hoJiy~e.Jiwe pe3oiraJcoB·n 2'pe3oHai'rcoB caHim. ; 

5. Pe:iyJILTaTbl anaJIHTIIlJeCKHX pac.qeTOB BJI~IHHIIJi rrorptmiHOCTefi 'M:~~H~THoro IIOJIH 

HYKJIOTpoua Ha IICKaJKeune 3iM~HyTOfi op6HThl, pa36poc 6e1:a1:p(;'u'iii.rx lJ~CTOT II 11111-
pnuhl 6eTaTpOHHUX pe30idaHCOB. , 

6, .MeTOAhl lJHcJieuuoro Mo,ne.lmpoaanHH 3aMKHyTofi op611Tllll ee RoppeK~IIn. Me

,TOAbl lJHCJieHHOrO; MO,neJIHpOBaHUH CIICTel\1 KOppeK~IIll 6eTaTpOHHUX lJaCTOT II ,pe3<?-
HaHCOB. IlporpaMMbl1 peaJIII3YIOil{He,naHHble MeTOAbl.. • ·. ,' . p' • ; , 

7. Pe3yJILTaTU lJIICJieuuoro MO,neJIIIpoaamm CIICTeM KoppeK~HII, op6HT}·:,Yl. 6eTaTpOH-
HUX qacToT :i pe3oaimcoa a HYKJio;rpo.ue. ·' '' · · '·; ; · '· : · ·· :· : · :: 

8. Auai:m3 pe3yJILTaToB ::litcrrepirMeHTaJILHmc • 113Mepeirllfi. 'H 'Koppeli~11il · ·3aMKHyTOfi 
Op611Thl ycKOpHTeJlH. . ; ; . 1 

. · '' • 

AIIPOBAIJ;Mfl PABOThl M IIYBJIMKAIJ;MM . . . ' . r. . ··:: 

Ocuoaanie. pe3yJILTaThl _nllccepTa~lloaii'ofi pa5~ihl ~oKJI~.ziu~a~ir~~ ~a 2 Eiipo~~fi
c~ofi Koir~epea~im rr~ yc~op~T~JIHM 3ap~JKe~uux <nicTin':( (HI~tiri~, ~pau~~ii i990r :) , 

ua XIII CoaemaniiH rro ycKopiiTenm.i 3apB:JKeH:irbix <mc-:i11u (,ll;y5na,· Pocc~~J992i'), 
ua MeJK,nynapo.nnoM coaemaHHII no rrporpaMMIIpoaaHHIO uMineMamqecKHM.M:el:o

,naM peiiie_HHH qm3~qe~~HX aa_naq' Wy6ua,' PocCIIH )993~.)·,- I~a 'lli~?JI~_ QEPH no 

ycKopiiTeJIHM 3ap.iiJKeHn~x qa~m~ (Ba,neH, AacTpiiH 1994r.), H:a'_Ha~iiouaJILHOil:Kon
. <t>epeH~IIII CiliA.~~' ycKOpHTeJIH~ aapHJKeHHUX 'iacm~ (,LJ;aiiJiac', CiliA 1995), Ha 

,, < :; ' ' • ' ' • ' • • ' • l • • f ' '. ' .• "- '·, .\ ' ~ '· /' . 1 \ ' \' • ~ 

nayquux ceMIIHapax JIB8 OMRM. Ilo TeMe ,nllccepTal::(llll orry6JIIIKOBano 11 rrelJaT-
. ' ' t~· ... ,~~'•·' .' .. : .,! 1 ·,,,t~'; ;,co ~ t, .o '. , 

aux pa6o~. . . ., , 

CTPYKTYPA ,ll;MCCEPTAQMM . ,. 
)J;m:cepTa~HH, COCTOIIT II; BBe,neHIIH;. 3. rJiaB, 3a~IOlJeHII~ II 8 IIpiiJIOJKeHIIfij 113JIQ-

JKeHa.Ha 107.cTpaHH~aX TeKCTa 1BKJIIOlJaH.23 piiCYHKa, 19 Ta6JIIIIJ; II 611GJIIIOrpaqm-
lJeCKIIil: CIIIIC~K JIIITepaTypu H3 87 Ha~MeHOBaHIIfi. . , . . . 

CO,LJ;EP)KAHME PABOThl "' 
Bo BBE,ll;EHMM. rroKa3aua aKTyaJihHOCTh .nauuofi pa6oTu, c<t>opMyJIIIpoBaHu ee 

OCHOBHble 3a,naim, _naeTCH KpaTKOe OIIIICaHIIe rrpe,nMeTa li cne~ll<l>III(lf I!:CCJie,noBaHIIH1 

npllae.neno OIIHCaHIIe CTPYKTypu .nnccepTa~llll, . ' ,;·: ': . ' 
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B rJIABE I rrpn:Be,neu'u OCHOBHhle CBe,neH~H- 'o MarHHTHOfi CTpyKType HYKJIQ

TpOHa, ,nan aHaJIH3 BJIHHHHH OIIIH50K IOCTHpOBKH H rrorpelliHOCTefi ITOJIH Ha H~K~
JKeHn:e 3aMKHYTOfi op5HThiU paa5poc5eTaTpOHHbiX 'laCTOT,.co,nepJKaTCH peayJihTaTU 
3KCITepn:M~HTaJibHbiX HCCJie,l{OBaHn:fi 3aMK~YTOll op5HThl ycKopn:TeJIH. . . 

a) B 3469 rB 3469 f"b 
i ... ; t..J . 

6) 

c:%>1 M1 M:a .D;1 M3. ,, M4 Cl>ia 

P:uc.l: <I>O.ll:O nepuo.nu HYKJIOTpoua; 05oauaqeuun: <I> - cpoKycupyroman JIUH3a, 
.ll:- .necpoKycn:pyroman JIUHaa,. M1-M4- .nu~OJibHue MarHUThl. Ilyii:KTn:poM n(>Kaaauu 
MeCTa paCITOJIOJKeHHH KoppeKTOpOB H ITHKaiT-3JieKTpO,l{OB; 

, r· : . , . , ·,,,,. 

B n. 1.1 .nauu'ocuoBHue napaMeTpu HYKJioTpoua,.onucaHa MarHHTHaH cTpyK
Typa KOJihl{a; npn:Be,neHhl OITTH'ieCKUe cpyHKl{HH cy'fiepnepuo,na ,l{JIH HOMUHaJihHOH 

pa5oqe:ll: TO'!KH Qx = 6.80, Qz = 6.85 .. KoJihl{O HYKJIOTpoHa cocTOHT n:a 8 cynepne
pn:o,noB, B KaJK,nhdl: n:a KOTOpbiX BXO.l{HT 1 <I>O.lJ:O n<~efiKa, He co.nepJKaman ,nn:noJihHhlx 

MarHHTOB (pn:c.1a), u 3 peryJIHpHllx riepn:o,na(pll:c.15). KpaTKO onucaHo ycTpOfiCTBO 

cTpyKTypmu ~'unoJihH~ n: KBa,npynoJii~uX: MarnuToB, npn:Jie,neHu cTaTn:cTU'iecKue 

'.naHuue o norpernuocT~X n:x'MarHUTHhiX noJiefi, noJiy'ieHH~~ n:a :MarHUTHhiX uaMepe-
HHfi. ' ·, • " '· : ' . ,, . . . ' '. ' ' 

B n. · 1.2 paccMaTpn:BaeTCH 'BJIU~Hn:e paaJIH'!HhiX ~CTO'IHHKOB BoaMylll,eHUH Ha 
n:cKaJKeuue aaMKHyTofi op5nThl nyKJioTpoH:a. 'OciioBHhl~n:- ucio~uu~aMu ncKaJKeHnfi 

HBJIHIOTCH P<;l35poc <liB// Bl :> M unTerpaJihHhiX auaqeuufi (Bl)i; ne.nymero noJIJi B 
,l{UITOJibHbiX MarHUTax; paa5poc < lia > f.i yrJIOB ITOBopoia Me,l{HaHHbiX ITJIOCKOCTefi 
,l{UITORhHWC MarHUTOB OTHO,CH~eHhHO rrp~,nOJihHOfi ocn:,. ropU30HT1lJihHhle ll BepTHKaJih

Hhle cMe_!IJ,eHuH ocefi KBa.npynoJihHhiX JIUH3 < lix > L, < _liz > L u, npu H:uaKux UH
.llYKllUHx,· cTaTn:qecKn:e paccenuhle noJIH Bn B npnMi)JIUHellHhrX npoMeJKyiKax ycKo

puTeJin (a,nech n ,naJiee <> o5oauaqaroT cpe,nHeKBa,npa'rii'IHhle·BeJiuquuu). Pac<~eTu 
noKaauBaiOT, 'ITO ,npyrue UCTO'!HHKU no3Mymeuufi, TaKue KaK cMemeuun .nn:noJihHhiX 

( Mal'HHTOB, MYJihTUIIOJI_hHbiX KoppeKTOpOB H np.; BHOCHT npeue5peJKUMhlfi C npaKTU-
'ieCKOfi TO'IKH apeuun BKJia.n B o5mee ncKaJKeHne op5uTu. : · ' 

.lJ:JIH OQ~HKU HCKaJKeHnfi, Bhl3BaHHbiX CJiyqafiHhiM pa35pOCOM norpelliHOCTefi, 5u

JIU BBe,neuu cpyHKl{HH ~x,z ,a ( ¢), noKaauBaromue a5coJIIOTHhle aua'!eHuH ropu30HTaJih

HW: ll BepTUKaJibHbiX HCKaJKeHUfi op5HThl Ha a3HMyTe 1/J, KOTOphle He 5myT npeBhl-

4 

-

·,,;. 

''\. 

inenu cnep'oniuo'cTi.ro a:'HanjmMep} npi .nonycliax; npn:linmx ua 3~aile npoeKTn-. 
poBaunn n MonTama ycKopiiTeJiii: • ' " \. 

. . . ' ' '; '.j·' . . ~: ' '. 4:" ' :, ' ·., . . . : 
<,a >M.= 5 ~ 19-, J < liB/f Bl >M=.l: 10:-: , :<SAx >L::::;<( liz >L= 0.1 MM,.! 

,> ' ' ' • > ' ~ • • 

MaKCIIMaJibHUe3Ha'!eHIIH ~~~x98 ll ~~g~g-COCTaBJIHIOT 5.7 U 7.6 MM'COOTBeTCTBeHHO. 
(5ea yqeTa paccemiux noJiefi). IlocJie aaBeprneunn MOHTaJKa ycKopn:TeJIH 5uJI npo

Be.neii 5oJiee ,neTaJihHhlii: auaJina ncTo'!I!HKOB n:cKaJKeHn:ii: op5nThl. B Ta5JIJUJ.e 1 n'pe.n
cTaBJieuu peaynhTaTu pac'!eToB aaMKHyTofi op5Iil:u,.npoBe,neHuux c·y<~eToM peayJih

TaToB MarHIITHhiX U3MepeUHii: ITOJieii: ,l{lliiOJiefi (ua ypoBHe IIOJIH HHJKeKl{Ull ',nefiTpO-. 

HOB B,mm=294 raycc) u. reo.ne3H'leCKUX:,naHHhiX o5 ornn5Kax IOCTHpOBKH .nnnoJiefi 
n: KBa,npymiJiefi ( c yqeioM nx·rioJioJKeunfi B KOJihlle). CorJiacHo reo,neanqecKHM ,n~IH:. 
HhiM ycTaHOBJieHHhle ,nonycKn: Ha IOCTn:poBKY 5biJIII Bhl,nepJKaHhl; PeaJih~aH BeJin'!nHa 

< liB I/ Bl > M npeBucnJia .nonycK u cocTaBima ~ 1.6 ·: 10-3 , '!eMy cooTBeTCTByeT 
CTaTUCTH'!eCKaH Ol{eHKa ~~~x98=15.5MM ('ITO HeCKOJihKO npeBUlliaeT peayJibTaT TOtl-
HOrO pacqeTa; npnBe.neHiio~~ B Ta5JI: 1.). · · 

Ta6JI. i. BKJia.n paa~~<~Hux ncTo'lHIIKoB ~oaMymeHnii: B ncKaJKeu~e· Ji:MKuyl:ofi 
op5nTu (pacqeT ,nJIH HOMp:HaJibHOfi pa5oqefi TO'IKU ycKopnTeJI1r): .I , 

' .,; .. ;. 

HcTO'!HUK .. , '· : .' MaKCIIMaJihHoe : 'MaKCUMaJihHoe 

'· ncKaJKeHUH •ropU30HTaJibHOe BepTIIK-aJibHOe .. 

n:cKaJKeHne [MM] ncKaJKeHue [MM] 

: CMell\eHnH. JIUH3 . .2.0 1.3 ' 
IloBOpOThl ,l{~IIOJieil: 0.0 0.6 

B.llOJib ocu ITY'IKa ._.,_ )'I 

< liB I/ Bl > M B ,l{lliTOJIJIX 11.0 0.0 

· GMell\eHnJI cpyH.naMeH±a ··'· - ; '. 3.5 .. · ~-

.-. 

HaMepeunH'3aM:KHJTOfi op5nl:ii, npoiie.nenHhle ua ny<lrw · .neii:TpOHOB Ha' nane 
nycKo - HaJia~oqfiJix pa5oT;'rioKa3aJIH 'ITO npu mi3KUX Il:ii,nyKl{HHX ile.nyllie'ro rroJIJI 

B 'peaJihHhle MaKcnMaiihHhle ucli~iKeHRH 'op5n:Tu B o5enx nJioclwcTJIX · npemiiuaroT' 
npime.hemme pacqeTfiue aii:aqeiJ:uJI> BhiJio ycTaHOBJieHo; ·qio uc~o<~HnKoM ,ni:mo.IT

HuTeJibHhiX UCKaJKeHUfi op5UThl JIIJ~HIOTCH pacceJIHhle. n'oJIJI .B 8-U llpJIMOJIHHefiHhl:x: 

npoMeJKyTKax ycKopn:TeJIJI . (eM. . puc. 1a). PacqeTu, npoB'e.neriHue c y<~eT<?M, na

MepeHHhiX pacceJIHhiX ITOJiefi, ITOKa3aJIU 1 'ITO IIpU Hll3KHX UH,nyKl{UHX Ollll JiHOCHT 

OCHOBHOfi .BKJI3,l{ .B HCKaJKeHIIJI BepTUKaJibHOfi op5UThl •. Ilpu 3TO~. Ha5JIIO,l{aeTCH .~0-
rJiaCUeMeJK,l{y 3KCnepUMeHTaJibHO.U3MepeHHhiMU II pacqeTHhiMH 3Ha'ieHIIJIMU UCKaJKe-: 
HUH. B UCKaJKeHUJI ropU30HTaJibHOfi op5UThl BHOCJIT cpaBHm.me BKJia,l{hl KaK paa5poc 

(liB If Bl)M B .nnnoJIJix, T~K ll: pacceJI~me no~JI. H~n5o~ee 3cpcpeKTUBHyro KoppeK

nmo pacceHHhiX ITOJiefi o5~'cne'lHBaiOT KOppeKTOphl, pacnoJIOJKeH:uhie B5JIU3U ueHTpOB 

npHMOJIImefiHhlx ·npoMe~yTKOB (nepe.n JinHaaMu '.ll:1' B KaJK.l{OM cynepnepno,ne, 'ci1. 
puc. 1a, 2). . · 

B,n. 1.3 Ha ocHoBe .na,nnux ,M~rHnTnmc n::iMepeHuii: c,neJiauu ol{eHKH c,nBnroB.U 

paa5pocoB 'iaCTOT 5eTaTpOHHbiX KOJie5aHufi, Bhl3BaHHhiX norpelliHOCTJIMll CTPYKTypu 
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n noJIJIMll KoppeK:ropoa xpo:Ma:rnqnoc:rn. OcnoBHhlM nc:roqJinKoMcMell(emm pa6oqeii 
TOqKn o:r noM~Hana Qx = 6.80, Q.z = 6:85 ~BJIJie:rcJI. ~3Menenne cpe.11Hnx ·3Haqe~nii 
nH:rerpaJihHhlX noneii ,llnnoneii (Bl)M H <1>7 n .LJ;- ~Ba.11pynoneii (Bl)q;,n ao apeMJI 
unKJia ycKopennJI: Han6oJihiunx aiiatlennii C.IIBnrn qac:ro:r ,11oc:rnraro:r · npn rioJIJIX 

Hacblll(eHnJI JKeneae B=l.7-2.08 Tn n coc:raBJIJiro:r·~zt1~ ::::·+0.25. C:rpyK:rypnue 
.llllllOJihHhle,·.<I>~. n .LJ;- KBa,llpynoJibHbie JiliH3bi _IIMero:r .He3a'ancnMhle nc:roqnnKn nn:ra
HHJI, q:ro noaaoJIJie:r cia6nnnanpoaa:rb noJioJKenne pa6oqefi.:roqKn ny:reM nporpaMMn
pyeMoro li3MeHeHliJI OTHOIIIeHliJI Kq,,Jl = Jcp,nf JM TOKOB Jcp,n .B <l>- li ,lJ;- KBa,llpynoJIJIX 
K TOKy.JM, ,llllllOJiefi. •' . ··' 

::llac:ro:rlihle,paa6pocu TaKJKe ,11oc:rnraro:r caonX'uan6oJibiiinx amiqennfi nprr noJIJIX 
6Jin3KllX K • noJIJIM HaChlll(eHnJI B JKeJie3e. , B nepaoM nopJI,IIKe :reopnn B03Myll(ennfi 
nonyqenu cJie,llyroll(ne Ol.leHKn p~a6pocoa qac:ro:r. n naMeHeHnJI xpoMa:rnqHoc:rn ( npn 
ae,llyll(eM .none B::':2.08 Tn): 

~Xx :::: + 18.5, ~Xz' ::::. -17.0 -rn3MeHeHne• xpoMa:rnqnoc:rn c:rpyK:ryphl,: BHocu
Moe cncTeMa:rnqecKofi coc:raBJIJIIOil(efi ( ~B / B)<2l :::: 0.008 KBa,llpa:rnqHiix HeJIH
nefiHoc:refi ':IOJiefi .llllllOJiefi ( B JIUHefinoM !JpH6Jli:I}l{eHnH xpoMa:rnqnocTb C?CTaBJIJie:r 
.X;o~-8:1nxzo::::..:..8.0); .... · .,, .· · ·· ··• . ·, "'·. 

3 -(3) · .. · ' ·: ' ' ' ' ' ' ' ·' ' ' ''. ' ' ' ' 
< ~Q~) >, I ~Qx,z I::; 0.7 ·10-3

- c:ran,llapTHbie OTKJIOHeHnJI n cpe,IIHHe auaqenHJI 
pa36po~oB qacl:cii, BHOCHMbiX oK:rynoJibHhlMn uennuefiuoc:rJI~m; 
BKJ18,11 ,lleKallOJlbHbiX ll, ,IIO,IIeKallOJlbHhlX. HeJl/tfHefiHOCTefi COCTaBJIJieT: 

(4) . ~4) .• . -(4)' ' _:: . -3 .·• ' r;{4) - ·. -3. 
<~Qx,z>~I~Qx,zi• .. I~Qx lmax:-.2.5·10 , I~Qz ·lmax-:-3.8·10 , 

< ~Q~~l >~L~o;,~;t I -(5) I . . . -3. 
~Qx max= 3.6 ·JO 1 

,. ·'· ... I· 

I 
~ ~Q, 5 ) 1 · · 2 1 · 1o-3 

', · u z. · ~.ax= · ~ . · 

Ol.leHKn ··rroKaaua'aro:r, qTO npn o:ruocH:reJibHOM n~mynhcnoM pa36poce I· 5 I:::; 10:.:3 

OCHOBHO:li: ~KJia.zia, ~aCTOTHble pa36pocbi BHOCJIT 1CeKc:rynciJihHbie HeJIHIIeii:HOCTll llOJiefi 
.llllllOJihHbiX Marun:roa, a .TaKJKe ceKc:rynoJibHhle noJIJI KoppeK:ropoa xpoMa:rnquoc:rn. 
II a' ~TOfi npnqllHe II~ ·~nllJIHlle 6J:>i.JIO,liCCJI~,II~BaHO 6oJiee ,II~TaJibHO: C :roqHOCTbiO .zio 
2 iwp~~Ka ~e:ro,11a ycpe,11ueunJI KpbiJIOB.a-Boron~6o'aa ll c. yqe:roM ncKaJKeunii: aaM
~uy:rofi op6Hm. RpoMe.ynoMJIHYThix,nonpaBoKK xpoMa~nq~oc:rH q~e.11~ 3cpcp~KTOB 
1 nopJI,IIKa cJie,llye:r Bhl,lleJIHTh:. ..•. ..~ ' · . ..' ·.: , . ; . , . 

- C,IIBnrn .qac:ro:r·~£t~; :::: ±6.2 ·10-2, BI!OCliMble carn:r:roii: B.IIIIllOJihHbiX Marun:rax 
(npJi B=2.08 Tn)· . :· · •• : · · ·· ·•·· · ·· : •' 

• , ' ·' i • . ' 

-: C,IIBnrn qac:ro:r, o6ycJIOBJieuuue ceKc:rynoJibHhlMll noJIJIMn KoppeK:ropoB xpoMa:rnq-
uo~:rn n liCKaJKeHHeM 38MKHy:rofi op6n:rhl (npn llOJIHO:li: KOMneucaunH Xxo wx.z;,): 

~Q:~ax::::: 3.3 ·10-2 ~A;, ~Q1max =' 6) ·10-2 · Az, 
• . ' . r! 

r,11e Ax,z - aMnJIIITY.IIhl 8-x rapMOHliK 3aMKHY'IOfi op6n:r11 [eM] .. , .. 
( Bo 2 nopJI,IIKe npH6JIHJKeHHHKBa:npa:rnquue ueJIHueii:uoc:rn Be,11y:r ce6JI n6,11o6uo 
Ky6nqec~nM uemiueii:uoc:rJIM. Cpe.IIH C.IIBnroa qac:ro:r, BI13BaHHbiX neJinueii:uoc:rJIMH 

,.· ' r;{I): 7'\(I) ' ; ' 
B . .llllllOJibllhlX Marun:rax, Bhl,lleJlllM ~QxM 1 . ~Q zM 1 KOTOpble '38BliCJIT OT aMllJlllT)'.II · 

";"' ·, 
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'I 
I 

r;{AA) r;{AA) · 
6e:ra:rpOHHI1X KOJie6aunfi:, n:~QxM 1 ~QzM ,· CBJI38HHI1e CliCKaJKeHHeM 38MKHYTO:li:' 

,opfiHTbl;'· ,i--., "-·>'. '::;,:':)·~: '':>.r~-..··:·_·':·i~<.~~\ -,~·~··~ ~\- ;"' 

·(~$/Jr.)'·=·(· ..:..o~o46 .. : q:o2{ ·)··.~!;·.-)· [(~B 1~;~2) :. 10-31.~ ~Q 0.021 -0.048 , \ lz, , .. ·,, . ., ,.,,, ~ '"' • zM. ·· ·· · , , . ''•>. ·'· · ··~· "'.· 

'! •} 

t~ :',fi, ;U _:· 

~~ !" 1 ;"')lSI."'' 

. , . ~Q' , . (•:...83 .t.:.;_721)''('A2)" •·_;,:,;·,,,.,,. ,: . , uU· !,..,,. ··• .... ,, .. ,~ .... :("·--fAA)). ·. . .... ,. · · · ... ,, · .,.,, .. ,.. ·· · .. ·· . :/ ',., , ··, .. ·>• 

-··;: AiJffA) =:= •2:.13V641' i A~ [(~B/B)<:)E>!·. ;)(,lf.:;,\;J'•J! 

; · ;;.-·t·~.llf:.~~_--/<':r_·~~.,-- · ___ .'. ----··:~f-.->_~ z :_,.. · -~~- \:-; _.,"\ , : t.J 
r.11e 0:::; 1x:::;A ·107.~, ,o:::; lz S 2.2 ·10-:-3 [eM]- JIHHefiuue.ll:uaapliaHTbl 6e:ra
:rpouul1X KoJie6aHllfi lx = [x2 + (x'f3x + uxx)2]/.2f3x (n auanomquo ,IIJIJI,J;.); f3x z, 
ax,z -:.<lJYHKUHn TaHcca; A~,z -:: aMnJIH:r~u 8~x rapMOHUK 3a~mH:y:rofi op6H:ru [c~]; 
(~B I B)<2 ) .::·cpeliiiee'ima<ieiille ceitciyrr6JiiiioiCiieJiiiliefiiiocili'li: ,llllllOHhllbiX Marun-

,, I 1"'·-'. ; ,. ·' ; • : '• • ;• "~"' ' .- . - ·' i 'I 

:rax Ha p~~H~ce r'F4cM, uop~J1POBaii.~?e,II~ Be,llyll(~e ~one,B. Auanm:n<~Hble C.IIBHm 
qac:ro:r ~Q~-2 ;c :li ~Q~1:A}6: in!oci.iii(ii:oppeli:roiop@-xp6iiaiiitiiiocii1 (oheuKa ,~~ana 

-··\.--.I - .... -.,' I .. , , ... "''') ··'· -- "''~ •~--~----•·,-, ...,.:-................ ;_,,.,.,, _; :, -•~ 
,IIJIJI cnyq(lJI nonuon KOMneucauun Xxo,zo : ' . . ,, ·)I I :: ;) ' 

• (I) . . • . . . , ' ..... (AA) -. , .... .-;r;!:' ' 

( 
~QxC) ·-- ·(·0.57 0.3~;\ · (·lx) ':;'(;&QxC ) ~ (0.51 ~· ;-:3.84)· ·(.A;). 

. ~Q~Q -=: ·_ 0.39 · fr.30') :]z. 1 
.. '~Q~~A). ~- : 0.34,:'.~1.27.. A; ' 

• ' ': • "' ; • ~ . '! - ''. • ; ., • ,. -.- ·:y ·-;-~~- ' ': I" ·; " ; 

, II pnae~emme ouenKH: 2 nopJIAKa Me:ro,11a ycp~,IIHeHnJI noKaauaaro:r, q:ro p:pn,B :::; 1.8 

1 TJI, Kor,lla (~B. /B.)<;,> :::!;-;-1··10:-;.t ::::Const, BKJia,ll ueJinHeii:uoc:refi .llniionefi B pa36poc 
qac:ro:r, 3aanca:Il(Hfi-.o:r ~MnJ:m:rr.nb1, .nJmMepHo. Ha. n~pJI,IIOK, M:e:Hirne 1 )lKJia,lla~ BHocn
Mor?KoppeK:ropa~H xpoMa:rnqHocpi:._UpH B ,;:=:: 2.0 TJI:.; 3;: .lo-:::::;. (~B /B)('f)), S 

~ ~. ,: 10;;}, ·} ,llllllOJlbHble MafHllTbl. CTaHOBJITCJI OCHOBHbiM liCTQqHllKOM 3TllX pa36pOCOB. 
,l];~JI KoMneucaunu aMnJIHTY.IIHOfi 3aani:imoc:r:U 6e:ra:rpou1Ihix_qac:ro:r:s cncie~e:Kop-. ' . . ' ' . ., ' '', ,· ' ' '" \ 
peKUllll npe,11y_cMo:rpeuu 2· ~e3aB~CllMI1X ceMefic:raa oK:ry'nOJihHbiX KoppeK:rHpyiOil(liX 
O~,MOT()K (cJII .. ,n. 2.3). . . , . • ,. .: .. ·. .. ·. , . ~t· :• c.:;::i 
\ r JIABA II llOCBJIIl(eHa cnc:reMe KoppeKUlili Marun:ruoro llOJIJI HYKJIO:rpoHa: r;.B Heii: 
OllllCaHO pa3Mell(euue. 3JieMeHTOB. CliCTeMbl KoppeKUllli B; KOJlbUe ycKopnieiiJii 'llpHBe
,lleH pacqe:r Koppeit~npyroll(~x o6M'o:roK MYJih:rnnoJihHoro KoppeK:r6pa;• paccMa:rpHaa
ro:rcJI aJiropllTMhl KoppeKllllli 3aMKny:rofi op6n:ru, pe3oHaHcoa ~ pa36pocoa 6e'ia:rpoii
millc qac:rol'; rrpHBO,ttJITCJI pe3yJibTa'Thl qncJieHHOfO MO,IIeJIIIpOB8HliJipa3JIHqHI1X TliHOB 
KOppeKUH:li:.. .; .(l '.·.··;· ···•1·· .• ~.f , •. ·': .: 

B n. 2.1 CO,IIep.lKaTCJI OCHOBHhle CBe,lleHUJI 0 HeJIBHOllOJIIOCHOM CBepxnpOBO.ziH
Il(eM MYJih:rnnoJibuoit lioppeK:rope, n'pHse~eu pacqer lioppeKTnpyroll(nx o6Mo:r~K. Ra
>K.IIufi itoppeKTOp' co.i(ep1Kn1< 4 Tnna o6MOTOK, \ ,IIBe li3 KOTOphlX ~ ':nliTIOHbHbie _' CJIY
JKaT ,IIJIJI KOppeKUllll BepTHK~JibHOfi li rOI>ll30HTaJihHO:li: npoeKUnfi 3a:l.muyTofi' op6HTI1. 
,l];Be'.llpyme 06MOTK~ B<?a6yJK,118IOT (B'38BllCllM()CT~ OT H83HaqeimJI) KBa,llpy!lonbHYI01 

ceKCTYllOJlbHYIO.liJik OKTYITOJlbHYIO ·: ( npJIMhle, Jin6o KOChle) ''f(OMllOHeHThl, llOJIJI. 06-
MOTKII :pacnoJIOJKeHhl ·Ha UHJillH,IIpnqecKOM KapKace ,IIJiliHOfi. 350 MM 1 • BhliTOJIHeHHOM 
li3 uep.lKaBeiOil(efi CT8Jlll TOJIIl(~fHOi\ 1. 7S ~M II pa3,11eJiein,i' TOHKliMH li30JIJII.IllOHHI1Mll 
npoKJia,IIKaMH :roiiiunuoa·o::::: O;l MM:· Bee o6Mo:rKH o,ll~ocnofiuue, a·a UCKJIIOqeuHeM 
2-x !cJioii:HhlX: o6MOTOK,-: Boa6yJK,IIaiOIUllX npJIMYIO ceKCTYllOJlbHYIO 'KOMno.ueu:ry• ,IIHH 
" ' 
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KoppeKIVIH xpoMaTli'IHOCTH., Tom~nH~· ohHoro '~JioH o6Mo~Kn · c npoK.ria,nKoil :coc~~
BJIHeT 0.65 MM. KapKac c o6MoTKaMn oKpyJKeH nnJIHH,npn.tiecKnM MarHnTonpoBo,noM·, 
Ha6paHIIOM H3 JIHCTOB 3JieKTpOTeXHHtleCCTaJIH, liTO II03BOJIHeT yBenHtiHTb MaKCHMaJib~ 
Hoe :ixoJie B neHTpe Kopp~KTopa B 1.7~1.8 pa3a. B T~6Jin!ie 2 npnBe,neiiuMarH~THble 

' i , '. . "' , ! • ' • '. I, "' ~ I ' • •. , l , • 

xapaKTepHCTHKH MY:JibTHIIOJibHOrO KOppeKTOpa: ' 

Ta6n. 2: MarHHTHble xapaKTepncTHKH MYJibTHIIOJibHoro KoppeKTopa .. N B. :- '1HCJIO 

BHTKOBjnoJIIoc; Bpacq ."7, pac'leTHble' 'xiO.rrH B neHTpe' ;'6eCKOHe'1HO ,l{JlliiiHoro" KOppeK-
(30) . . 

Topa; BHaM ~ H3MepeHHble 3HatJeHnH HHTerpaJihHhiX rroJiefi, npnBe.zieHHue K ,nJinHe 

}=30 CM. floJIH ,naHbl Ha pa,nnyce HOpMaJIH3aUHH ra=40 MM IIpH MaKCHMaJibHOM TOKe 
. . (30)/ . 

lmax=100A; A= BHaM lmax• 

N .· Tnri o6MOTKH' :Nn · 'Bpacq ' B~~~J.• .· .q .. A,. 
•' I ·;' '(faycc] [riiy'cc] (raycc/A] o, 

'I'' 

•1 ,lJ;HIIOJih ·· .: .· .110 ·1780 1300.: ,.iL 13.0 ,:; 

2 KBa,npyrroJih 69 '.1160 948 ; 9.5 : I 

.3 CeKcTyrroJib • 2x.44 1150 903. • 9.0 I 

4. 0KTYIIOJib 35 . 306 • . 207 ,·, 2.1 '', ' ' i· 

: YrJioBilH rrpoTH.lKeHHOCTh .nnnoJihHbiX o6MOTOK Bu6paHa.·TaKnM' o6pa3oM, 'tiT06u 
OHH He B036yJK.l(aJIH napa3HTHYIO 3. rapMOHHKY IIOJIH •• 1,lJ;nH yMeH~Uie,HHH. napa3HTHOH 

5 rapMOHHKH :Il;HHOJibHbiX 'o6MOTOK,' B 'HX UeHTpax• OCTaBJieHO 'CB060.l{HOe IIpOCTpaH

:cTBO He 3aiu:iTOe rrposo.n:Hll:KoM. MarHnTHble H3MepeHnH rroKaaaJin, 'ITO B noM'cJiyqae 

HHTerpaJibHble 3Ha'1eHHH'5 rapMOHHKH He rrpeBbiiiiaiOT 2.5% OT BeJIH'lHHbl-O~HOBHOfi 
rapMOHHKH. BKJia.l(bl ocTaJihHuxrrapa3nTHbiX rapMOHHK .l(JIH o6MoTOK Bcex TnrioB; lie 

. rrpeBbiiiiaiOT: 1% OTHOCHTeJibHO 3HatieHHH. OCHOBHbiX rapMOHHK.:; Y'lHTbiBaH He60Jih
myiO ~YMM~pHyiO .l{JIHHY Bcex MYJibTHIIOJibHbiX KOppeKTOp.oB,· .l{O.CTH,rHYTbie 3HalJ:eH-HH 

rrapa3HTHbiX rapMOHHK MOJKHO. ClJHTaTb . .l{OIIYCTHMbiMH. 'I. · ;; , , · ,,·. ; 

B rr. 2.2 pac~MaTpnBaiOTCH,B~npocu KoppeKnnn op6HTbl.; KpaTKO orrncaHu aJI

ropnTMhl KOppeKUHH: HaHMeHbiiiHX KBa,npaTOB 1 '~ ,l{HHaMHtieCKHfi", rapMOHHtieCKHfi, 

6aMII-MeTO,n,a T~~e crrpHMJieHne rry,<IKa;Ha rrepBbiX o6opo;ax. B ~~To,ne,.HanMeHb
IIIHX KBa,npaTOB CHJibl KOppeKTOpOB . onpe,neJIHIOTCH H3 YCJIOBHH MHI!HMyMa CYMMbl 
KBa.l(paToB 3HatieHnil: op6nThl B rinKaii-3JieKTpo.l(ax. li;eJiejlaH <PYHKUHH F .nMeeT BH.l( 
(1a):.,, ·•· .•. :.,......... · .. .".·; , .. · .. · ,-.• •' · . 

N ... < ,.'.t ;·l: <. 1·' 2 '" ~- · ~:; 

a) F=.lJ(Y+~Y)l->Min, 6)1':= J(Y(</>)+~Y(</>))2 /{3(</>)d</>--->Min; (1) 
i=l . 0 

, ~ ;_ , .'.· r. 1 ~.J.~.·' ~1·.~· 

, r,l(e Y; -, 3HatieHne. op6HTbl (ropH30HTaJibHO:fi··nJIH BepTHKaJibHOfi) B i-oM. ~HKaii-
( 3Jiei.:Tpo,ne }:(o KOppeKUHH,: ~Y; ,...::: BKJia,l{;B, op6nTy, BHOCHMblil: KOppeKTOpaMn;·: B 
'" .l\HHaMntieCKOM','• MeTO,ne MHHHMH3HpyeTCH tPYHKUHH ( 16) i r,ne {3( </>) ~ aMIIJI~Ty.nHaH 
<PYHKUHH T_Bncca,. </> - o6o6meHHhlfi a3nMyT. ;.B :rapMOHHtieCKOM MeTo,ne .. KOMIIeH
cnpyiOTCH Han6oJiee orracHue rapMOHHKH 3aMKHyTofi.·op6nTu. B .. rrepequcJieHHhiX 

3 Me"J:O,llax KoppeKnnn 3aMKHyTofi op6nTu. BhltiHCJIHeTC!i JinHeil:HaH ;MaTpnna II A;; II, 

8 

~· 

{'->i:. 

CBH3biBaiOmaH yroJI Koppelinnn KoppeKTOpa j c ero BKJia,noM ~Y; B IIOKaaaHne IIHKarr-

3JieKTpo.na i. ',Ll;aHHaH MaTpnna n.crroJib3Y.eT_CJI_~ ~Horo{nar()~O~ aJiropnTMe MICADO 
IIOHCKa MHHHMaJibHOro tiHCJia Han6oJiee; 3<lJ<!JeKTHBHbiX KOppeKTOpOB. ,lJ;JIH 6aMII

MeTo,tia JioKaJibHofi KOppeKii~n op6nTupeaJIH30BaH cJiei:(y~mnfi nnKJI:: 1) rroncK yqa
CTKa c Iian6oJiiiu~~~ ncKaJKeHneM·()p6i1Tni,' 2):JioJaJihHaH Koppe~nu~· op6nT~ Ha noM 
yqacTKe. ; ·. / · 1·· ' ·> : :. · · .. · .. · • • · .. · • :1'· .:,7 : ·,; ~ 

- - ' .:~,./·- . " ;' \,, . ' ' ; , ' :·.. ~ ·, '. : ... 
Ta6n. 3. Cpe.hHeKBa.hpaTntiHue 3HatielinH MaKcnMaJibHhiX ncliaJKeHHfi· op6nTH: rro

cJie KoppeKnnn <ixmax >:,':< Zm~x· ·>, yrJIOB Koppe~uuu':'f 4rn:ax,z max.>,.", Ka
qecTBa KOppeKUHH < 1<.,,~ · > ,l{JIH 3-X MeTO,l{OB KOppeKUHll llpll pa3HbiX' OlliH6KaX 

< ~xP >=< ~zp > orrpe,neJieHnH rioJioJKeHnH neHTpa TJ!Jiecm·· ny<IKa B' rrnK~rr-
3JieKTpo.nax (cK06KH <> orrymeHu). r' , ;~·.:,, ... . ) , ': ''··'h' 

< ' • '•" ' • • '_,! 1 ' ' ... ,.. ~~~' ~ 
·"' 'l •. , 

··•MeTo,ll;- b.xp Xma.x Z~a.x tl.:r: ma.x i l!:~z ma.x' ,.fU 'Kz~; l>x I l>z 
{ '· . ~ 

[MMj [MM] [MMj [!dpa.n] , ·'[M.pa.n] ;' KOppeKIUIH ? ' '• ...... -, "" '" 

fapMOKH- 0.0 1.2 1.2 0.30 0.39 .. ·. •'3.8 '4.4 2.'1~·1 '1.82 qecKHii 0.5 . 1.6 ,. ·' 1:5 '0.35 0.47 .. ·, 2.8., 3.6 

1.0 . 2.5 J 2.2 0.43 : .• 0;58 1.8 2.8 

".LJ:~HaMH-. f i 0.0: 0.9 '1.2·' 0.46 ~=0.52 ,4.7. 4.5~ . -,.I ... 
qecKHii" II' 0.5 2.0 I .. 1.9· 0.65' 0.59-· 2.2 2.9 ;'t6~ ~i.n 

1:0 '3.8' 3.4 1.17 . ' 0.92 • 1.3: 1.7 ,. 
' ..... i 

'~' MHHHM. II 0.0 
1.1 I\ 1.6 .• 0.86 0.71' 4.4 4.3 3.5 ,· '2.9 

\: :'' ; I' ·l' " : '·KBa,np. .. ', .. , 

.. 
·- l •' ~ '1.. 

·· B CHCTeMy · KOppeKUHH op6HTbl HYKJIOTpOHa BXO.l{HT 20, ,naTtiHKOB ( IIHKan -· 3JieK

TpO.l{OB), IIOKa3biBaiOmHX BepTHKaJibHble H ropH30HTaJibHble CMemeHHH UeHTpOB TH

JKeCTH :. IIY'1Ka : OT OCH BaKyyimofi ii{aMepu, · .H . f X 29 \rrpHMbiX H • KOCbl:l(, ( IIOIIapHO) 

.nnrroJibHhiX KoppeKTnpyiOmnx ·o6MoToK B. cocTaBe. 29 MYJihTHIIOJibHhiX 'KoppeKTopoB 

. (eM. 1puc;. 2).:'·~Ha .. narre !rrpoeKTHpOBaHHH\~HCTeMbl:KOppeKUHH op6HTbl e~ ,3<lJ

qJeKTHB~6cn,:oneHHBaJiaCb. rryTeM :'1HCJieHHOfO 'MO,l{eJIHpoBaHHH KoppeKI(Hn,Meio:zioM 

Moii1:e-Kap;o ... B :r~6JI~ni 3: rrp~.zi.c~aB~eHu • pe3yJiiATU Mo.neJinpoBaHnH KoppeKnn~ 
~p6nTli 3 .MeTo.na.Mw.zi.Jiii 200 Ha6op~B 'rrofpeiiiHocT~fi. cTpyKTYP~: ii ~ rrp~HHThix • .iiJIH 

.Hn~·1orrycKax ( c.M.· ~·.:, 1 ;2):. Ilpiln~~~ncnoJibsciBaJinc~ 20 KoppeK~opoii:i/noKa~~min 
20 rrnKarr-3Jiei#>o,noB. ,ll;~H-:or(eHini Kati~cTBa K6ppeliU:nn BlltincnHJicH. K03q)cpnnneHT: 

,;·, .. ': ·. ';\:I:J{~::~~~~)X~'?.)i,~oh~i~:l,;foi~~~~/;;::i' ": .. ;,. \';;,; ;; 
MoAemipoBaHile nolia3aJio;'~T~· H~~mytiiiia~ ~oppeKn~JJ:: rrpn··~TCYTCTBHH oiiin6oK'B 
rr~Ka3aHua'x ~nnKaii~3ne~Tpo.no~ ,l\OCTnraeT~ ~pn. ncrr~Jib~oBaHnn ;, ,l\n~a~~qecKor~;, 
MeTO,n~; 6Jin3KHM K ",nnHa~Ii~IecKoMy" no xapaKTepy n KatJeCTBY Koppe~xi'~n 'o~a~u-

. BaeTCHM~Tb,n HanMeHhiiiH·x KB~A~aTO~.· 0IIIn6Kn'B ·orrpeJieJiemin rroJio.JKeHnll tieHipoB 

'THJKecTU rrytiKa B rrima'~-3neKTpo,nax < ~xp >, '<'~zp·: > ·rrpnBo,nHT li yBejmqeHmo 
'· MaKcn·MaJibHhiX ncKaJKeHnfi cKoppeKTnpoBaHHofi · op6nTu; Harrpli:Mep,· ,nJIH .ropn30H-
·TaJihHhiX HCKa.lKeHnfi:.: ·.' .. -,,:, i' \' .) :' 

<:'Xma~ ;>2,d:'~ X~a~>2 :t(~~:.,'~(~~/:>)2; '·'' ·. i. il:! .. , . 
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:P:nc. •2. 'CxeMa paciioJicHliemi:.ii RoppeRTopoB (1K1,;1K2.:.8K4) H nuRan- 3JieRTpo
·:nos (TI8 I'-TI820) B: KC>Jibll;e :nyKJIOTpona> Bnenniue niTpHXH noRa3biBaiOT noJioJKe
HHH ill-RBa~pyiiOJieil, BHyTpenime .:.. '.[I;..;_RBa~pyrroJieil.' :B CR06Rax: yRa3aHbl.06MOTRH, 
IpacrroJioJKeHHhl~ B Roppehopax:·ci-c16·- npHMhle ceRcTynoml ~JIH'RoppeRU:HH xpo
'MaTuqnocTH; o1-'oi6 '-" rrpHMhle C>RTynoJIH ~JIH RoppeRU:HH aMITJIHTy,l(iioilaaBHCHMOCTH 
6eTaTpOHHhiX:qacTOT, -Ki+Ksr,_ npHMW~ RBa~pynoJIH ~JiH ROppeRU:HH napaMeTpHqe

, cRux pea~na~coa/ Ki-K~ - ROCble RBa~pynoJIH ~JIH RoppeRiiliu peaonanccm. CBH3H 2 
·nopH~Ra,·C1-C4·, Ci:..:C~·- cobTiieTCTBenno; rrpHMhle'H K.ochle ceRcTynoJIH ~JIJI Rop
peRU:HH peaonancoB 3,rr<;>pH~Ran 010 0 4 , Oi-0~.- cooTBeTCTBenno, rrpHMble H ROCble 
oRTyrroJIH ~JIH Roppe~Ju~ p~;~nanc~B 4. ~~PHAR~. Be~ R;ppeRTophl co~epJKaT rrpH
Mhle. H ROCble ~HIIOJihHble :o6MOTR~ :~JIH ROppeRU:HH, 3aMRHYTOil ,op6HTbl •. :.IJ.n<l>phl B 

lJ,eHTpe :-;-, HoMepa cynepnepuo~oB. . 
':·~: , Ji.,·r .. ; /{--~ _,: ~· ~:·c ,;·j:~;~-,) !...' · ... J::.~--~if ,.,f-, : ; 1: 

1 r~e, < z~a:x · > ;- cpe~HeRBq:n·p~T'n:qnue 3Haqe}mil: MaRCHMaJihHhiX HCR!ilKenuil ropu-
30HTaJihHoil op6HTh1 :rrpH ny.ITeilhiX' onm6Rax (~JIJI < zffiax :> .. ..:.., anaJiom~no ). lla
·paMeTphl· x:~,z xapa~nepH3YIDT Boci:q)miMqHBOCTh .~eTO~a .RoppeRU:HH ,R:yRa3aHHbiM 
omii6RaM ( ci.t. Ta6JI. 3). Hau6oJiee ycToil<iHBhiM R omu6RaM nuRarr-::~JieRTpo~os oRa-
3hiBaeTCJI rapMonuqecRHil MeTo;i RoppeRu:uJi: Mnoromaroshlil aJiropHTM MICADO 

'-. r-: ~·: • . • > ~ :r • . - . A • :~, >" 
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·o6ecnequsaeT. rrpHeMJieMoe .RaqecTBO RoppeRU:HH npH OTHOCHTeJihHO ne6oJihlliOM qu
cJie RoppeRTopos. qHcJiennoeM:o):ie1mposanue crip.i!:M:JieH:iiH :il:niReiiii'p·(iBaiiiioro ri'y'lJ:- ~ 

• ' • > ' ,; • ~.,_ ~., '-o • • t • . • ; ~ ! '". ··~ ,. • l • •> ' t . . 
Ra na 1 o6opoTe noRa3biBaeT, qTo (npH cymecTByiOmeil paccTaHOBRe RoppeRiopoB 
H IIlfRaii-3JieRTpO~~B) ycToilqHBaH ROppeRU:~ ~OCTHraeTCJI JIHllih B TOM CJiy'l:ae; Ro-. '· 

i .r~a · CHJia Ra~oro Roppelnopa orrpe~eJIHeTCJI lia ocnose noRaaaHHil ne Menee qeM . 
3-x cJie~yiOmux. 3a. HHM ~HRan-::~JieRTp~~oB: B. u:eJioM ( ~-yqeTOM so~~OJKHHx mn:H,. · 
6oR IIHRarr-3JieRTpO~OB) · ~HCTeMa. R~ppeRU:H~ 3aMRHYTOH op6HTbl II03Bo1J!ei CHH3llih 
peaJih~hle M~KgiiMaJI~Hhle-li:cltaJKeHIIH ~o· yposnH ne 6oJI~~ >le:~.i ~-· 3.5 ~M ~~- o6eiix 

•·- IIJIOCROCTHX: •. . _, --~ . . : L_ ... . .... , ..... __ ,. :. ... .. .. ',.. l ·~ 
• 8JicnepiiM'eiiTh1,no-Roppelii:(nii op6HTh1, rrpoBe~eHnhle mi :mine 'IIyciio -'ilana~o~~ 

HhiX pa6oT, noRa3aim, qTo ynoMHHyToe rrpeuMymecTBO MeTo~a MICADO HBJIHeTCJI 
. oco6eHHO BaJKHbiM.IIpH nepBOHaqaJihHOR HaCTpOilRe CHCTeMbl ROppeRU:HH op6HThl, .TaR 
RaR II03BORHeT 3HatiineJihHO. CHH3HTh 1IICRruKeHirH op6HThl C :·IIOMOmhiO 2-3 "naii60JI~e 

1 .... ',· t . . ;•'!: 

::~<I><I>e,RTHBHhiX RoppeRTOpOB. . " " I ; . r--··~·-·-; ' '' :. 
. , B n. 2.3 paccMoTpeHhl aJiropHTMhl Ropj>eRU:IIH c~BHroB H pa36pocoB 6eTaTpoii-

. i . ·. · ; , I , .. - t 
HhiX qacToT. KoppeRU:HH .noJioJiteHIIH;pa6oqeft ToqRH nyRJioTpona ocymecTBJIHeTCJI c' 

I '· · J ~ ': ~ ; 1. 

noMomhiO cTpyRTYPHhiX RBa~pynoJihHhiX Ill II .[I; JIHH3 •. .[I;iiH RoppeRU:HII xpoMaTIIqno-
cni. H :aMIIJIHTy,D;HOR 3aBIICII¥ocTJI 6eTaTpOHHbiX: qacTOT ,::iiMeeTCJI 16 MJkhTllllOJihHJix 
Roppelnopos, ~o~epJKamux ~eRc~ynoJihime~ II ORTJIIOJih~hle ~6MOTRH ( CM.1 pile. 2): 

., ·~··.-"'-·~··-~···-... -~ ........... -.···-"'~t~..i----·-""•''"'- ,, . .,<:._.,~ ...• · -~·~-·· -·~ .. ·" ......... ----·-·'""''"·-···--""' ~-- ... ~_,_,_,.. ... ' 

llo'.3JieRTpOIIHTaHHIO CeRCTYIIOJihHhie .. o6MOTRH C1'- C16 06'he~HHeHbl B·2 He3aBIICll..: 
MhiX ceMeilc1:s'a·,~o~il2 ua RoTopbiX BKJIJOqaeT o6MoTRII c neqenibiM.iinoMep'aMu (nepe.zi 

<D,-Jill~3aMII)' ,!1 ~pyr:_o~ -:- c !'I~TH~Mll ( rrepe~ .[I;-JIIIH~.~!-fl,l ). ; c~!'CTYIIOJihHbl~ IIOJIJ~ B~) 
H •B1c) ;.so36yJK~aeM:bie s: RoppeRTOpax :RaJK~oro ceMeilcTBa,': CB~3aHhl c' BHOCIIMhiMH 
llMII•H3MeHeHHHMHXpOMaTHqHo'cTII.t.Xx;z ~JJe~yiOmiiMo6pa30M!" :•)t:.l. ·:"i:<l'i'1 i . 

\. . .. . "· -, 

"'' ':··( ·[J~) ·)') L~~-=~ :B·(' 3:22''.'6.'96\' ('!lx'.,·) 
-B(c)' ~ .' , '1'.44' 4.88) .t.xz ·~ ~-

_;;·{'l)·, ,j~· I~ t ,· • h ';J 'li) \ ~,' \' -- \• fJ ~ • •) l~ 

r~e B- se~ymee ho!le; B~) II B1c) ~anhl n~pa~IIyce nop:MaJiiiaau:uu r=:::4 ~MO' AHaJI~ 
ruqno; B·2 ceMeilcTsa; o6'he~HHeHhl ORTYIIOJihHhle o6MOTRII 01-016, npe~naanaqen~ 

Hble ·.nJIH RoppeRU:ll~ aMIIJIHTy,D;HOil 3iu:liiCllMOCTR 6eTaTpOHHbiX tiacTOT.· .[I;aHHaJI 3a~ 
miCIIMOCTh xapaKTepii3yeicii ripoli3ao~HbiMH:':a;.;~ ·~' ( 8Q;, I 81., ), ~az~:;:. ( 8Q ;, olz ), 
a;,z' = ( 8Q .,fa lz) [1 I eM:]~ T.zie: J;' ~~'::..!.' 1n~~efinile llliBapiiaHTil: 6~:iaip"o'nnmc ROJr~ 
6aH:iln; :.:.:;it MoiKe±''6i.iin citoppeRili'posana',c "noM:omiro 3 'IIe3aiilicli::Millc::ceMeilcTB' 

'· ' -~ • I ,' • < ' • ' -1 ~, ', :• ' ' ' f { ! d ' • d" ' > ~ " ' ." 

ORTYIIOJihHhiX ROppeRTOpOB .. 0~HaRo, ~JIH pa3MemeHIIH o6MOTOK 3 'ne3aBIICllMOro ce.: 
MeHCTBa s' KOJILU:e HJKHOTpona 'oTCYTCTByeT. Heo6xo.liiiMOe cil66o.nnoe npocTpaHcTBO. 
c 'rroi.loi:rh>IO 2 ·ce:Mettc:rs iloaM~inu Jiu6o -.iae'TH'qiia.H· itoM.IieH:cahii:ir·l)a36poco:B q~cl:oT; 
Jiu6o "cife'riienlie 'o6Jiac.fii 3alllliott lJ:'acioT'aMn en a. ~liarpaM~e· ( Q~;; Q; )' oT '~IIni't:n:~I1a~ 
c~~-p~3onaiicos~.;B ·HyRJI6ipoii~ 1ciR~Y~~JihH~~ rroJIH J3!;) II B1o) Bhl6~paiOT~ TaR, 

; ' . ~ ~ : . . '- ' -.' \ . ~- . ' ' ~ ' . ' ' ,. .- . . " . . \,. ' ' . . ·' ' ' ' ' ' ' . 
qTo6bl 'C pOCTOM . aMIIJillTy,ZJ;bl ROJie6aHIIil qacT~Tbl' y_n;aJIHJillCh , OT ~llHllll p~30HaHCa 

CBH3H Q., - Qz = 0.' llpii noM ycJIOBIIe y,n;aJieHIIH IIMeeT BII~: . 

, . ·. (B~))~~~-3 .-~'(·-2.;·:_·,-L2)·(~"'z-axi:). 
• 'B(o) ·- ., -12 '28 'a -a' o' 

.ll ~ ~ • " • :r:z ~zz 
'l 
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Sea _acoppex~u 

-, 

-2 -1 0 I 2 · · . AQ ~io2 . 
' z ·'/ ' 

30r-~~--~~~~~~~~~~ 
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5 

0 !· I • I I I I I :-::::J 1 
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P:uc.·· 3. Pa36pocbi'6e~aTpoH:H:ux'qacToT 6e:i iopp~liull:~ n c KoppeKuilen xpoMa

Tn:<IuocTn, noJiy~euuue. :<IHcJieHHhiM Mo,neJinpoBanneM, MeTo,noM MonTe~KapJiol · fn

cTOrpaMMhl IIOCTpoeHhl H1'1; OCHOBe pe3yJihTaTOB.tpaccnpOBKH:100 :<IaCTHU, FfaqaJihHble 

llMIIYJihChl KOTOpbiX 3a,naBaJIHCh CJiyqail:HhiM o6pa30M B COOTBeTCTBllll C napa6oJIH:<Ie

CKHM 3aKoHoM pacripe~~J_Ie~mH':, P(y);=(3~4)(1:. y2 ),':-: r.n~ P(y) ...:. <PYHKunirmioT
uocTn BepoHTHocTn;· y·=·(5fo~·~~·),8m';../'= 4 .lQ-:-3 , 5 '= (pfp0 - 1)- oTKJioueune 

llMIIYJihCa OT paBHOBecuoro,po.. ,' ; 1
-_:· '> . , . 

: ' : ' ' ' 2 • • ~ ', ~. ' ' ' '., , •• -. t ' ' ' . \ -\. \ ~ . ! ' • ' 

-,1' .. ·: · ·):· __ ;1 • ~·· ·:~ t.l _.~' -~ ~ ;.·;1, . r(_._, 1' · :\ 

(noJIH_ ,nam~ ua pi:i,nnyce uopl'1~PH3a~~!l ~=::;4 c~)· ,,.,, , . .. ilL••·· . . :•: 

8<J><JleKTHBHOCTh· KOppeKUHH . OUeHHBaJiaCh' nyTeM, :<IHCJieHHOrO MO)(eJIIIpOBaHHH 
l. '. • • . ~ • (. "' i • - . ' -. ... " • • j, ' , ·'·· "' '. i • ~ _,. -'-:-'. . . l . . ' ' ' ' ", 

M~T~J,noM M_oHT~_;-;Kap.ITo. ( ~~i• , I;I.~ . 3} ) : , B ,_:<IacT!locnr, ,KOPP,e~U~H xpoMa1:~:<IHOCTH 
II03BOJIHeT npHMepHO. Ha ITOpH,l\OK CHll3HTh pa36pOC :<IaCTo'r; Bhl3BaHHhlil: HeMOHOXpO-
, , ". ·) ., ... •' >1 ' .; ',.,: ,~ 1 •, •f\,,d . '.•~, • ' ,. '§ 'v' , , ' ' .<• ''1 1- • ' 

MaTH:<IHOCThiO.IIJ:<IKa (cM;',pHC. ,3)~, .. \., :·· . ' .• ,. 

KpoMe ~.riropHTM·O~ KOpp~KUHH: ini36I>OCOB :<IaCTOT, onncaHHhiX: min'r~;. paccMo
TpeHhi nx ycJioJKue~Hue: BapnaH~u, .~tie ·Y:<IT~H~ ~<P<l>eKm'· 2 bopH~K~, BHocn~~~ 
, ' ' i , ' ~ ' -, , t,, ) < • j_' > • 1 ~ ~' , '· • f '• , ,q , ' > • ' , • ' , ' 0 , ,, j_ ' •', ! > ~ l .' ' , >, . • 0 , , , '"", , • •. > < , ' 

CeKcTyiTOJihHhiMH ITOJIHMH (eM. n .. L3). PaccMOTpeuucJiy:<IaH KOppeKUlln.C no-
MO~hiO': a). 3' ~e;_;efidii 'c~K~Tyrr~JI~imx ~~ppeinnpy~mn~ o6~~~~·K ( c<J>opMnp'o~au~ 

( H~ .U3 ·.Ii~6o,pa ~l - \c{6); 6). K_<>M~~niaU~H:l ·~aP,u,'c~KCTY~;~i~~~r~ ~ ~rC~M,~il:~~·~ 
OKTyiTOJihHhiX KOppeKTHpyiO~HX o6MOTOK. . ' .. . · , . . · 

''"'I' ' ' '~' 0 . ' ' (; 1' ,• · . ~. , ~ ' . ' ' ', '·' 1 • ) \ . j_! ' ' \ : j: --, • ' 
ITaparpa<P 2.4 nocBH~eu Koppeliunn 6eTaipouuui 'pe3oHaHcos: 'B HeM npu.:: 

Be,neHu ouenKn nmpnH 6JIHJKaiirnnx K pa6oqeil:_ TO:<IKe .ycKo{nil:ei:u~ pe3oua~coB 2-4 
·' . . . ':· •' .. -' l ' t 

ITOPHAKOB (eM. Ta6JI . .4 n.,nnarpaMMY (Qx, Q.i)'Ha puc. '4); ,neTaJihHO paCCMOTpeHhl 
. . . ' 

12 

B03MOJKHUe cxeMbl KoppeKUHil:j CAeJiaHbl CTaTHCTH:<IeCKHe oueHKll Bemiqnim K~ppeK..: 1 

T~pyiD~HX ITOJieil:'; npnBe,ne~u p~3JR~TaTU'<mcJieHHO~O MO,neJIHpOBaHHH ~e3aBHCHMOil: 
·KoppeKr(nnp~3oHancoB2nopHi:tKa: ''_· :. '· . · · •1 -~ J.; J".t i] 

,, '• ,: B KOJibUe HYKJIOTpOH~ HMerowi CJI~,nyiOmrie o6Mo~Kll, npe,nHa3Ha:<I~HH~e .n~~ ~op~ ~ 
j:, • ' 

0 
, ' ' ' ·I ' ' ' ;:: f 

peKUHH 6eTaTpOHHhiX pe30HaHCOB:· 8 ITpHMhiX ll 4 KOCUX KBa,npyiTOJihHhiX,4 ITpHMhiX 
n 4 Kocwe -ceK~TyiToJihHhiX. ir 4 :ripHMhiX if 4 · liocbiX oKTynoiJI,iihiX, - pa3Me~e1Iui.le 
B 16'MyJihTHITOJihHUx KoppeKTOpax:, Pac-llpJIOJKeHne o6MOTOK-B KOnhue-HyKJIOTpoua' 

noKa3a1Io ua puc. 21 B Ta6JI. 4 yKa3aHu K<ippeKTnpyeMue pe3oHau'cu:n,cooT
BeTcTBYIO~ne -KoppeKTHPYIO~He oGMOTKH.· BoJMOJKHhl .. 2 aap-uaiiTa. no,nKniD:<Ie~HH 4 

o,nuoTUITHhiX o6MOTOK: 1) nonapHoe o6'he,nnHeHne c 2 He3aiiHCHMhiM.ll HCTO:<IHRKaMH· 
ITHTaHHH,· 2) no,nKJIIO:<IeHne Kalli.,noil: o6MOTKH K 7He3aBHCHMOMY: HCTO~IHHKY: nnTiHHH. 

' !.. ' • ..,!''-,; ";,·' 1, 

7.1· ',. ·"' ' ' 

6. 4 "- I I -I I .... 1 ; I - ' !( ' • "' I • " I I I I . I 

6.4; 6.5' 
' ~ . ' \f 

'7l - " " ·• ~X . 1;-.1, ~ 
'!'"1~.: .~,. ;;;. .·11:1!::~;-~:,.:t·:.rc ··!'',·! 

. . '' ! . ' ' ., .. ' ' • -' ' (' . . . '~ ':..: ' :; ; ~· '"' ~· . , ' 

P:uc.: 4:·1Pa6o:<IaH TO:<IKa HyimoTpoua Qx = 6~80, .Qi'= 6.85n:Jinunn 6JinJKaiimnx 
K H~il: 'pe3ouaucoB 2-3-'nop~,nKoB, ao36yJK.n'aeMux:rrpHMUMn:(cnm)niHue JIHHnir) n 
KocuMn (nynKTnpfKm.inoHeHTal.ill: noJieil:r ;,, •: ··: .. ,:,:"r' :':.;.: 1~:':' ,,.;;\·;, ii · 

,; . . . , . ·. · i·r/-;-.-::. . .. · " 
ITepBuil: BapnaHT no,nKJIIO:<IeHHH,!no3BOJIHeT KoppeKTnp'oBaTh :cnuycHyiO ·H Kocn

uycuyro,coc1:aBJIHIO~ne TOJihKO OAH·O~O pe30HaHCa nxQ~+.nzQz = 'm. ,fiyCTh BHapu 

o6'be,nnHeHu 1; '3 n ,2, ,4o6MoTKH ( B ITORH,nKe, nx cJie,nmlannH ,B, KOJihUe ycKopn:ieJIH), 
KoppeKTopu pa3Me~euu TaK, :<ITO a3nMyTaJihHUil: ).ToJI MeJK.ny o6MoTKaMn KaJK,noii 

napu COCTaBJIHeT 7r pa.n:' llpn o,nHH!lKOBuX HanpaBJieHHHX TOKOB B o6MOTKaX'napll 
OHH Kop'peKTHpyiOT TOJihKO :<IeTHiler~pMOH~KH BOlMy~eHnil:', He B036yJK,naH HEi:<IeT.:' : 

HhiX; a 'rrpn nponi:BorronoJKHhiX .:..: 'He:<Ienlue, He Bo36yJK,nail :<IeTHhiX. IT pn noM TOKH 
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Ta6JI. ·. 4:· ·KoppeKTnpyeMhle pe3oHaHChl .. • < Or' > ·-,. cpe.nHeKBa,upaTntmhle 3HaqeJinJI 

lllllP.llH peaoHaHCHUx:rioJJoc; .~ ripetieJJax KOTopux MO.llYJJJUjiiir aMllJJIITY.llhl fj.1Jf Ao 2::' 
0.1. 'OneHKH c,ueJJaHhl )lJJJI 3MUTTaHCOB fx ~· fz :: '3071" 'MM·Mpa,u ll pa6oqefi ToqKH 

Qx = 6:80,.Q% = 6.85.,812 ,-.a3HMyTaJJbHhiM yroJJ'Me.lK.llY rrepBOM n BTOpofi·mipaMn· 

KOppeKTOpqB (IIOJICHeHHJI B TeKCTe) .. Q6o3JiaqeJIHJI 06MOTOK COOTBeTCTBYIOT pnc: ·2: 
·~;[i·,~·:~·-;',,'l - r'::·<.J:?~; -·~n~1 ,'-> ;:::.'! ,i..;';. ~-.t ; ... : ,··;;·~·:,.··.:- --- 1 '· 

,.,- .... ·11:•.;:·; ··:1.: ;.<t. · };;· •· •.: iTHrr n:o6o3HaqeJIHe :. ,. :.812 ::,:. 

·'·' ·II;1N:: rPe3oHaHc;;: ~:- :100·< Or•>; .;_ .. o6MoioK: '; :'[pa.u]: II<: 

"1 2Qx=13,14 ·'- ;.,' :: .:. ·10.5 ·: rrpiiMofi KBa.npyrroJJb; ; ··71"/4 '.· 

:;:.·::.111:2:.·2Q;,-13,14. ·.: .. 10.5 .··:K1-Ks 7r/4:: 

·• ·11 3n :Q,;:..;.;Ql=O;.;::; IL:••6.0 ;. KOcofiKna.npyrroJJh,; ·177i/32! :~); 

4· Qx + Q.=13 6.5 Ki.:..K4 
:··:c··~~~ 5 i 2Qz- Qx=7' 0.55 ;IIpJIMOfi 'ceKCTYIIOJJb', 

6 I 2Q. + Qx=2o , _ o.6o . c1-c4 . 

1-
i 

: 

' . 

. ·~•• ~~-. i . "' :~ ··. j' ' ::q.., 3Q.;=20-.. :~ .:. __ :.:o:3o-- --· 

8 2Qx ::.:.·Qz=7 0.35 KOCOM ceKCTYITOJJb 1 

9 2Qx '+Q.~'.w ·- '0.40 " Ci-C! '• 
10 :3Q.=20 ';·. 0.20. .. . ; ; . 

11 l2Qx-:::::2Qz=O··II '.:0,11' 
12 AQxz=~:h::: ~ •.• 0.03r: 

13 "2qx'+ 2i:K~21~ o:o8. 

ripHMOfi, OKTYIIOJJh,' , "·at o .. ; 
; 1- 4· .: ~ ! .. 

771"/32' 

71"/8 ,; 

' 971"/32: 11::, :' 

14 3Q. ,..- Qx=13 · 0.09 

h- ··1115 ··3Q;,·.;::Q;.~27·:.. 0.11 
1 

16 3Qz + Qx=27.<: ., 0:11" 

KOCOfi OKTYIIOJ!h, 

·o·-o· 1 4 

...... {. ... 
1771"/32 

r, :lit 

~ ('{> .·~.~-~-·~:.>:..~~,__· .. ~~ \ . . > / i ,. .- .~ .. ~). ~ 
h, f 3 ll / 2, [ 4 .. 06MOTO~ CBJI3'}H'!I .C KOCllHYCHOfi /I ll CHHYCHOfi h COCTaBJJJIIOmH!>fll 

KoppeKmpyeMo:il: · rapMOHHKR qepe3 yrrpaBJJJIIOm.ne !'daTpilnu c:i: I ~.~ 

.. , : ··: ([I) - B , ± ( fi ). • :._ - .~ .,, • . 
.... h "'-;.2>-ct: f2· .' J~w.~~!.'.t!'! ::,.~h.' 

t ~ · · • ~.· · ' .., • r:· , ... 1 .. ' . ,- " "'\ '' -~. ·" 
1
• 

1. r.ue A - Ko3cpcpHUHeHT' ripeo6pa3oliaHHJI Toli2rroJJe KoppeKTHpy:Kimii:x o6MoToK, B -
ne.nymee rroJJe, &+ n &- .:. yrrpas~JI~riiHe M~TPHUbl KoppeKqHH qeTHofi n JieqeTHofi 

rapM.oHn~ cooTBeT~~BeHH~. A3m.i:y'i~JJhHm;·yrJJhl 812 :MeiK.ny rrepnofi u BTopofi rra

paMH o6MOTOK Bhl6Hpanllc~; rio:B03MO.lKHOCTll, TaK; qTo6hl m812 ~:( 7r /2)(2k.+ 1 ); r.ne 

k -, neJJoe. • B 3To~ ~ cJJy~ae :KoppeKTopu HciihiThiBaiOT M~HHMaJJhHYIO uarpy3KY .. t: 
· IlpH HcrroJJb3onaH:nn 4 Iie3anncm,lhlxnc~oqJinKon' rrH~aHifH·.llJJJI 4 KoppeKTnpyiO-

mHx 06MOTOK B03MO.JKHa O)lHOBpeM:emiaJI ll He3aBHCHMaJI KOppeKqiiJI 2 pe3oHaHCOB, 

Bo36y.lK.naeMmc qeTHofin H~qeTHofi r·apMOHHKa!lm llo3MymeH~fi ( o.nHoro THrra MYHhTH

IIOJihHocm).: B ~ToM cJJy•me ynpaBJJJIIOmaJI MaTpnna (pa3MepHocThri 4 x 4); ·cBJI3hiBa-

( IOmaJI TOKH'iwppeKi::(Hn'c 'i{~CHHY~H~R ll CHHYCHOR KOMIIOHeHTa~H rapMOHUK) nM'eeT 
BH.ll,:, r .i _;; . ·{ '/" f._.,~ • . · i~;~!i L, t tJ:;: ~- '- ~'; ~ , ;., . i·, 'i :·•·t 

' - '(,&+·' ·:.·&~ ,;-).:' 
l~. • o:- ~a+ ·;-a-·, · j 

~ '-} ;·· t# '. ")J: 1 f ' ': :_;' '! ; .. '' ; : ... ' ~ 

.••. 

/ . ~ . . \ .. -~ '-; ' _;_ 

• ~ \ f' _;; .~ ·,) j ;i 
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. B COOTBeTCTBllUC OIIHCaHHOM CXeMOfi MoryT KOppeKTllpOBaTbCJI Te rrapbJ: pe30HaH~ 

~OB ll3 Ta6n. '4, KOTopue ~036Y.lK.lllliOTCJI qeTH~fl ll: JieqeTHOfi rapMOIIUKaMn no3~ym~
Hnfi. KpoMe noro, )lJJJI 4 napaMeTpnqecKHx pe3c>HaH·c~~ 2Q; ·; ·= 13, 14 rrpe,uyc:Mo-
.-' ' I '\ J ·' - 'l.: ,1 . } J i . '• ' ' . 'l" • '' ~ > ' I ' J t ·- • ' ~· 

TpeHa )lOIIOJJHUTeJJbHaJI B03MO.lKHOCTb UX He3aBHCUMOfi ll O)lHOBpeMeHHOfi KOppeKqUH 
C. IIOMOUibiO, 8 KBa,upyrro~bHhiX KOppeKTnpyiOmHX o6MOTOK,. UMeiOmnx He3aBUCUMi.J:e 

HcTOq~HKH rri1TaHim. Yrrpann:SromaJI MaTpn .. na pa3Mepm>cTbro · 8. x 8 rrpn3TOM nMeeT 
Bll)l: 

l ' .'-" . ~J, ~. ' ; -

( 

·r4 .:13 )' . a a 
a= ·14 ·1_3 ' a -a. 

r.ne &13, &14 - yrrpaBJJJIIOmne MaTpnnhl (p~3MepHocTbiO 4x4) ire3an1icli~iofi· K~ppeK
nnn nap pe30HaHCOB 2Qx,z = 13 ll 2Qx;z = 14 COOTBeTCTBeHHO. 

8cpcpeKTllBHOCTb OIIHCaHHhiX Bhlllle aJJrOpllTMOB oqeHUBaJJaCb IIyTeM qncJJeHHOrO 

MO)leJJnpoBaHHJI•KOppeKqlln.' IloKa3aTeJJeM KaqecTBa •KOppeKqllll IIpll 3TOM CJJY.lKHJJO 

OTHOIIIeHne Kx;z =< H!c;'z/ lx,i >cor /< Hx,z/ I:e,z· >o cpe.nHeKBa.npaTnqHhiX 3Ha

qeHnfi MO.llYJJJiqnfi JJHHefiHhiX HHBapnaHTOB:<'Hx',z/ Ix;z·>=<:(Ii;z/lx,z:...:: 1)max > 
.no .n rrocJJe KoppeKnHn (r.ne .Ix,z -·ycpe.nHeHHhle no q.ncJJy. o6opo'ToB 3HaqeJinJI. nH

BapnaHToB). B qacTHOCTH, rrpH MO)leJJHpoBaHnn KOppeKqnH 2Qx,z = 13 pa6oq!l-JI 

ioqKa ycTaHaBJJHBaJJatb B6.!!H3H.JJHHHfi'pe3oHaHco:B; pe3oHaHchl B036Y.lK.llaJ:mch 3a.na

HHeM ( CJJyqafiHhiM o6pa30M) pa36pocOB 3cpcpeKTllBHmC: ~JJHH KBa)lpyiiOJJbHhiX JIUH3 
" r '! ~ 

OTHOCHTeJJbHO HOMHHaJJa C )lllCIIepCUJIMll, COOTBeTCTBYIOmHMll peaJJbHO ll3MepeHHhiM 

3Haqeiiil:iiM. Ilpll: KoppeK.riil:.n c rioMomhiO 2 nap· KoppeKTll:pyiOmnx o6Mc>'roK, nM:eiO

mnX.2"He3aBHCHMm HcT<)qHmta ~iiTaHHJI, ycpe.nn~H-Hhle 3HaqeHHH Kx z coc'Ta:Bn.i:m 

< K;, >~<Kz >:;: 0.38, Tor.naK.aK.·<; rroMomhiO aJJropnTMa He3aBHCHMott KoppeKqHn 

(rrpn 4 H~3aiilicitM:hiX ucToqmiKax nHTaHHJI o6M:oioK.) 6hiJJH ho'cinr~yTu 3HaqeHHJI 

< Kx >~< Kz >~ 0.04. 

B rJIABE III pa'ccM:o~peHhT anropnTMu qncJJeHHoro ~~.ne.IT~pcmaunitlioppeK
n.nH n rrporpaMMHble cpe.ncTBa, CBJI3aHHhlec 3a.naqefi'KoppeKnHn MarHHTHoro rroJJJI. 

OcHOBHOe BHJIMaHHe rrpir cb3)l~IUlll \rrporpaMJ\1 Mo.nennpoBaHUJl :y.n-eJJHJJOCb B03MO.lK: 

HOCTJIM: yqeTa OIIIH6oK IOCTllpOBKH cTpyKiypHUx 3JJ~MeHTOB H rrorpenmocTeil; llXMa

rHHTHhiX IIOJJefi; IIOJJyqeJIUJI CTaTHCTJfqecKHX )lilHHhiX 0 BJJUJIIinn 3TllX rrorpelliHOCTefi 

H<i )lllHaJimqecKne rrapaMeTphl rryqKa ll 06 3cpcpeKTnBHO~Tll. aJJropn~MOB. KOppeKqllll 

MarHHTHoro IiOJJJI.'•B II. 3.1 paCCMOTpeH aJJrop~TM llHTerp~pOBaHH.ff..ypaBHeHH:il: 6e

TaTpOHHOro )lBH.lKeHHJI. 3apJI.lKeHHmC qacTnq· B 4-X MepHOM cpa30BOM. rrpocTpaHCTBe. 

·Kp.oMe·cpa30BhiX Koop.niluaT qacT:Hn aJJropHTM rro3noJJJie~ nuqHcJJHTh JIK66naH:rrpe

o6pa30BaHHJI cpa30BhiX itoop.nimaT oT HX Hat.IaJJbHhiX 3HaqeJIH:il: K•TeKymHM (n oKp~ 
CTHOCTn rrpoH3~0JJhHO:il: TpaeKTOpnn) ,· KOTOJ>hlfi lrcrroJJh3YeTCJI. ~JJ~ orip~.neJJeHHH ila-

6era cpa3 6eTaTpOHHhiX KOJJe6aHH:il: n KOHTpORH 3a BeJJH~~HO:il: HaKOIIJJeHHOft Olllll6Kn 

· llHTerpnpoBaHHJI.' IlOJJHhlfi~ lll•IIIYJJhC Ka.lK,iJ;Ofi t.IaCTllqhl p paccJiiaTpHBaTcH KaK IIOCTQ

JIHHhlfi rrapaMeTp, ;a:.nanaeMhlfi B HaqaJJe TpaccHponm. 'HcrioJJh30Banhl cJie.nyiOmne 
rrpn6JJn.lKeHnii: . , . · ' · · 

- B rrpe.neJJax Ka}!{)loro iranr_HTHoro 3JJeMeHTa rrpo.noJJbHhlfi neKTOpHhl:il: rroTeHiiHa.ri _A. 
He 3aBncnT oT rrpo.noJJbHOfi,Koop.nnHaThl s n'cTyneHqaThiMo6pa30M crra.naeT .no HYJJH 
Ha ei:o KpaJIX, (ll30MarHUT~O·e IIpU6JJU.JKeH~e); . .. , . \' . . . ; 
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-:.... riorrepe~Hhie Kmd:rr.oH~HTLI noTeHqiiami A1: 2 ~0, 3<}><}>eKT Halincma rpaHIIU y~IITLI-
mieT~ B IIpi16JiinKeHimTOHKH_;_ miH3; . ,· ' ·. . ,· ' ' ' . 

- J1 -Pi - p~ ~ 1-(pi +pn/2,'r.n:e p 1 2 ·_ rrorrepe,uiue IIMIIYJibcu, HopMIIposaHHue 
Ha iiOJIHlifi IIMrryni~. ·' · ·· · ' • · · · ' ' ' · ' 

Ha~pnMep; .n;nH K~a.n;pynoJihHHX nmi3 II MYJihTIIrron~IihiX KoppeKTop~B, B KoTo

phiX KPIIB.I13Ha paBH,oBecHo:a TpaeKTopiiii h ·= o, ypaBHeii:He ,n;BIIllieiina (B' KpiiBo

JIIIHeitHofi CIICTeMe KOOp,l(IIHaT, IIpiiHHTOfi B <}>II3IIKe CIIHXpOTpOHOB) B KOMIIJieKCHOfi 
j '. ' 

3aiiiiCII IIMeeT BII,l(: 

L , - -
z"+E·(Knzn)*Jn!=O, 1<n=Kn+iKn, z=x1+ix2; 

n=l 

r.n;e J<n,Kn- IIpHMUe·II KOClie MYJihTIIIIOJlhHlie CIIJili; X1,X2- ropi130HTaJihHlie U 

BepTIIKaJihHlie Koop.n;IIHaTu; IIITPIIX o6o3HatiaeT rrpoi13BO.D:HYIO rro rrpo.n;oJihHOit ioop

,l(IIHaTes, a 3Be3.n;a :-.. KOMIIJieKcHoe corrpHJKeHIIe;.L- HOMep MaKCIIMaJihHOit MYJihTII

rroJihHOfi KOMIIOHeHTli. PeiiieHIIe .n;aHHoro ypaBHeHIIH B rrpe.n;enax TeKymero MarHnT

Horo 3JieMeHTa MOJKHO IIOJIYtiiiTh B BII,l(e CTe}leHHOro pH,n;a: 

M 
z(~s).= x1+ix2 = E Cm~sm, Cm = am+ibm, 

m=O 

.. 
(2) 

r,n;e ~S = S - so.- CMell(eHIIe tiaCTIIUli. OT BXO,l(HOH rpaHIIUhi 3JieMeHTa B,l(OJlh paBHO
BeCHOfi TpaeKTOpiiii; So, S -. ripo,n;OJihHlie KOOp,l(IIHaTli BXO,l(H~it rpaHIIUli II tiaCTIIUhi 

COOTBe;CTBeHHo;' ;0 ~ S ·~ So +L,q,.j,,.L,q,q, ,- 3<}>,<}>eKTIIB~aH ,l(JIIIH~ MarHIITHOro 3Jle

MeHTa.: Koop.n;IIHaThi Ha BhiXO,n;e ~3 MarHIITa Bhl~IICJIHIOTCH cyMMnpoBaHne~l pH.n;a .rrpii 

~s = L,q,q,. Ilpii 3TOM 6hlcTp·a~ cxo.n;IIMOCTh pH.n;a o6ecrretiiiBaeTCH MaJIO(;ThiO MYJih

TIIIIOJihHhiX CIIJI /{ n II Kn. Ko3<}><}>IIUIIeHThi pH.n;a, 3aBIICHII(IIe OT <}>a30BhiX KOOp,l(IIHaT 

Ha BXO,l(e .~ MarHIITHhiH,3JieMeHT, orrpe,n;eJIHIOTCH Il3 peKyppeHTHhiX, COOTHOIIIeHIIfi: 

. Cm+2 = c ·:'dcm+2) ct:u<n-lcn.-2.,m)• J~n ~ 1).!)\ 
m . 

'cl+l,m = E Cm-kCI,k, 1 = 0-;- (L- 2), 
.k=O 

Co,m = ~m; co = zo, c1 = zti: . ' 

PeKyppeHTHhle .<}>opMyJihi .n;nH BhltiiiCReHIIH. HKo6n~:Ha rrpeo6pa3oBaHim Koop.n:Ii

HaT B TeKyll(eM MarHIITHOM 3JieMeHTe HaXO,l(HTCH rryTeM ,l(II<}><}>epeHUUpOB3HIIH IIpii

Be,l(eHHbiX peKyppeHTHhiX cooTHOIIIeHIIfi .. AHanoriitiHhiM o6pa3oM peiiiaeTCH 3a,n;atia 

.BcJiytiae CTPYKTypHoro ,l(IIIIOJihHOro MarHIITa,(rrpii h :f=,O) c rrpOI13BOJihHhiM Ha6o

' poM M.ynhTIIIIOJihHUx KOMrioHeHT. JIKo6~aH M rrpeo6pa3oBaHnH <}>a30BhiX.Koop.n;nHaT 
OT IIX HatiaJibHbiX 3HatieHIIH K TeKyll(IIM HaXO,l(IITCH rry,TeM ,IIOCJie,l(OBaTeJihHOrO rre~ 

peMHOJKeHIIH HK06IIaHOB MarHIITHhiX 3JieMeHTOB YCKOpiiTeJIH •. Ilpn 3TOM Ha6ern <}>a3 

6e-:aTpOHHhiXKone6aimit ~1 ,2 orrpe.n;enJIIOTCH tiepe3 co6cTBeHHl.Ie 3~atieHIIH A HKo6n-
( aHa M: 

cos(t/11,2) = Re(At,2), det(M- AE) = 0, 
r.n:e E - e.n;IIHUtiHaH MaT}mua. ,ll;nJI KOHTponH 3a HaKoriiieHHoit oiiiii6Koit miTerpnpo

BaHnH BlitincnHeTcJI Mepa c Heco6niO,n;eH.llli ycnoBnH CIIMrrireKTHtiHocTn: ' 
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'4 4 ' • ) 1/2 

c= E .. E. A[i 
i=l'j=l 

.. , 

. ' 
·~: MT(z)SM(z)- Si 

r.n.e Z '_ KOOp,l(II,HaTa tia~Tll~li B 4-:x' MepH<iM <i>a30BOM rrpoCTpaHCTBe; S12 .~ S34 

1, S21 = S43 ~ -1, OCT<lJihlllie 3~eMeHTU~IIMmieKTIItieCKOit MaTpliUli S paBHli Hymo. , . , , , ~ , , • r ~ • ~ , , 
IlpiiBe,l(eHli xapaKT"epHlie 3HatieHUH OIIIU6KII f ,l(JIH rrpeo6pa30BaHUH KOOp,l(IIHaT B ,l(II-

IIOJlhHOM MarHnTe HYKJicJTpoHa B 3aBIICUM.ocTn OT rropH.n;Ka rrpi16JIHJKeHIIH M. pa3m)- _ 
JKeHil:'n: (2). . . .. .' · . . . · ., . . '. . . , . , 

B II. 3.2 OII~C~Hli aJirOpliTMli BOCCTaHbBJieHIIH HeJIUHefiHhiX. npeo6paao~aHIIfi 
<}>a30BhiX KOOp,l(UHaT ,l(JIH :meMeHTa rrepUO,l(IItiHOCTU CliHXpoTpOHa n3 pe3yJI~TaTOB ~lll
,cJieHH'O~O IIHTetpiipoaaJma ypaaHeHIIfi ,n;BIIJKeHIIH. Ban.n;y UHKJIIItiecKoro' xapaKTe.pa , 

,n;BIIJKeHIIH tiacTnu 3a,n;atiyTpacci1poBKn. uene.coo6pa3Ho peiiiaTh B 2 narra. Ha rrep

BOM narre orrpe,n;eJIHeTCH <}>yHKUIIOHaJibHaJI .CBH3h 'MeM,n;y, <}>a30BhiMII KOOp,l(IIHaTaMII 

lla.' Bxc;.n:~ l1 aiDco.n;e 3JieMeiiTa rrepno,n;IItiHoci'H ciiHXpoTpoil!i ( rronm)e ~onhuo IIJIII ~y
rreprrepno.n:). ·. ,fla BTOpOM 3TaiieHafi,n;eHH<iH CBH3b liCIIOJih3yeTCH ~JIH Tp~CCIIpOBKll 
tiaCTUU. J1cKRIO;teHIIe ·rrpoMeMyTOtiHUx Bhi'lllCJieHIIH II03BOJIJieT colipaTIIih JipeMH 

TpaccnpoaKn. CJie.n;yeT~oTMeTIITh, o.n;HaKo, ti~o Hafi.n;eHHoe rrpeo6pa3oJiimiie' IIMeei 

orrpe,n;eJieHHYIO TOtiiiOCTh, ti;ro oq)aHIItliiBaeT MaKCUMa~b~Oe tiUCJIO IITepau~fi '(T:e~ 
AiaKCIIMcl.JlhHOe -~UCJIO o6opOTOB B YCKOpUTeJie ), KOTOpoe MOJKeT 6liTb ~OliJtieHO .C ~ro 
TI~MOII(hiO. ' • . . ' ' . .· ' ' ' ' .. ' :. ; : '. . 

PeaJIII3oBaHhi 2 ~~To.n;a orrnc~mi:'a ~~nnHeitimro npe.o6pa3oBaHIIH. B ·1 aap~aHTe 
Bocci~HaBnimaeTcH' rrpoi13Bo,l(Hll(aH <}>yHKUII~ G(x,' p ), 3aBncJill(aJI oT cTapux (Ha

ti~JIMihi~) Koop.n;nHilT. X = (x1·;x2) n .Hmimc' (Iia Bbl}CO~e 3~e.MeHTanepll:o.n;~~HOCTI1) 
nMrryni.co.sp '=:='(.PI, P2)· CBH3h cl:apbiX ~ HOBhiX <}>a3o~h1X Koop.n:lma~ ~~.>Ke; (}liTh 
HeHBHQ 3a,n;aH'a · c rroMmrihiO tiacTHhiX rrpoi13Jio.n;HhiX G (<iTo HBJIHeTCH cne.n;cTBHeM ra: 

MUJih~~H9Ba X~paK;epa ypaBHeHIIH ,l(BIIJKeHIIH): . . 
',' ' ' ' ,·, ' ' ; 

x1,2 =. (8G/8.Pt,2) := Gp,,2 (x,~), PI,2 = (8Gj8x1,2) := G.,,, 2 (x,p);" . , ; . 

r.n:e :X :::d (x1,x2)- HOBble Koop.n;nHaThi, a p = (p1,p2)- cTapi.Ie IIMrryni,c~, HeHBHaJI 

CBH3h <}>a30BhiX KOOp,l(UHaT, OIIIICbiBaeMaH C IIOMOII(hiO G, TO'J:Ho y,n;OBJieTBOpHeT' ycno

BIIIO CIIMIIJieKTlltiHOCTII (n, B tiaCTHOCTII, ycJIOBUIO COXpaHeHIIH, <}>a30BOro 06'heMa, 

3aHJIToro tiacTIIUaMII). <l>yHKUUH G BoccTaHannnBaeTcJI a BII.n;e MHorotiJieHa:.: 

2N ' ·, 

G( -)· · ~'1\''1\''1\' ml m2 ::nl ::n2 . ··• 
· x, p. = ~·L..J L. L..J X1 • X2 · P1 • P2 • Yml,m2,nl,n2,' 

ml,m2,nl,n2=0 . ' 

r.n:e 2N --, 3a.n;aeT, rropH,l(OK pa3JIOJKeHIIH:·' Ilpn noM K03<}><}>IIUHeHThi Yml m2 ~1 n2 . , , , 
orrpe,n;eJIHIOTCH 113 pe3yJihTaTOB tiiiCJieHHOrO IIHTerpi1pOBaHUH. MeTO,l(OM' HaUMeHblliiiX 
KBa,n;paTOB:, 

Bo 2 BapnaHTe IICIIOJih3yeTCH HilHaH KycotiHO-KBaApaTntiHaJI arrrrpoKCIIMaUIIH, Ko

TopaH He y.n:oBJieTBOpHeT ycnoBUIQ cnMrrJieKTIItiHocTII. HoBue. Koop.n;nHaTu BlitiUCJIH

IOTCH B rro'cne,n;oBaTeJibHOCTll: ·1) orrpe,n;eJIHeTCH 6JIUJKafiiiiUH K tiaCTIIUe C KOOp,l(UHa

TaMII z y3eJI. z(K). ( ~peo6pa30BaHne Koop.n;nHaT B. y3nax H3BeCTHO U3 pe3yJihTaToB 

TOtiHoro UHTerpiipoBaHnH); 2) MeTO,l(OM HaiiMeHhiiiiiX KBa.n;paToB orrpe.n:eJIJIIOTCH Ko-

3<}><}>UUIIeHTh1 z}~>; rg<>, t~t) HeJIUHefiiioro npeo6pa30Ba~UH B OKpeCTHOCTII Y3Jia: ; ' 
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i; = z}~() + .t rW)(z-' z(K))i + t. t f~J';}(z ~ z(K))j (z- z(K))k; 
· J=O · ;c \. J=Ok=O , .• ! 

3) B COOTBeTCTBlUI. C Hafi,l{eHilhiMII KOJ<f:J<f:Jnl(lleHTaMll Bll'IRCJIJIIOTCJI l!OBhle KOOp.l{U

HaThi. . II piiBe.l{e~~ b_neuKll · TO'IHociu 2' MeT<)):{ on n cJiyqae TllrrllquHx MarinnuHX 
rrb~eil HYKJIOTp'omi. 0l(~HKll II~Kcl3hi~aiD~,' '1~0 rrpll ~,l{llHaKbnol\1 quc.ile TO'IeK 4-x 

• ·- ; '·-< • . \ ••.•• ,, .:. ' ',,,-, • • .: • 

Mepuoil panuoMepuoil ceTKll Kycoquo-KBa.l{paTn'IHaJI anrrpoKCUMal(UJI o6ecrreqnnaeT 
Jiy.qiuyiD ToiiliocTh ~6'c~iauonJ:reuit.a ueJI~Heilu~ro rrpeo6pa3oaaHuJI Ko'op.rilmaT: ·. · 

B II. 3,3 orrucaua: CTPYKTypa rrporpaMM MO,l{eJillpOBaHllJI KoppeKI(llll 3a~IKHYTOi1 
op6nii1;" 6eTaTp.oulimc qacT~T n · pe3ou~ucoB ··ll nporpaMMa on-lini o6pa6oTKii. rro

Ka3aunfi iniKaii~JJreKTpo.l{o~ •. : 06ru:~tfi ·· rro,l{XO.l{ K Mo.zieJIRponaulliO · cncTeM KoppeKI(I;ll 

o'cuonau· ua' ll.crro.iiL3ona1mn" MeTo.l{a Moii'ie'-K~pno, lioria• itkofoKpa;H:·o rron1:op~~T<;ii 
cJie.l{y~ru:llft nn~~: . 1)'c IIOMOW:hiD. reH~p~;opa cJiyqafiHhiX 'lllCeJI. aa.ziaiOTCJI rrorpe
IDHOCTif: ~'o~efi M~rll''RT~B ·ll oiiiu6mt:rocTupon'Kn; 2) paccqnT'btna~icJI · 3a.MKii'yTaJI op- . 

.···~ • • .•• -:- ~ ,_;·' ! • •. -~.~: ,. ,, • •• • • •. _,,. r·t. },,--. . -,. ;· .. ·., ·., .· 
6llTa ll OIIpe.l{eJIJieTCJI BeJill'lllHa ee MaKCllMaJibHhiX llCKaJKeHllll ( JIU60 IIp0~3BO,l{llTCJI 

Tpacc~posKa TecTonillc· qa'cTnl( c l(eJrhiD orrpe.l{eReHllJI pa:i6pocon 6~raipo1Iitu~ qa

~TOTI1 ll MaKCllMa.IT~HIJ~ llCKa~eHllll orll6a!Omux rrytiKa rro:n BOJ~eilcTBlleM pe:iouau
~on); 3) ~c~o±neTcT~~n c ~-H6p~HHHM MeTo.l{oM itoppeKI(llnorrpe.l{eJIJik>icii c~tJiu' n 

'KoppeKTOpax;4) IIOBTopJI~TCJI ·n. 2) c yq_eio~ rroi:rerr' lioppeKTOI>OB'. Ka'leCTBO KoppeK

.l(Ull Ol(eimBaeicJI ~o KOJ<f:J<f:JHI(lleHTaM yM:eiiJ,rneHllJI cpeJiueKBa.l{paTII'IHUX ilH~'IeHllfi: 
MaKCllMaJibHhiX llCKaJKeHllll Qp6llTI1, OTKJIOHeHnfi 'laCTOT OT llX cpe.l{HllX .3Ha'lelfllll, 
aMITJillTY.l{ MO.l{YJIJIUllll orllfl~!O~'nxnyqKa IIO,l{ B03,l{eficTBlleM pe~oHaHccm. : .. . :. 

. ' Hp_orpaMM<t'o~~li'ne. ~6pa60TK~ IIOKa3aimii. IIllKarr-Jn'eK~p~.l{OB' cJiy~nT ,l{RJI sit-

3Y~JibHOro oT~6paJKeHnJI 3aMKHy;ofi ·op6~TH iiyKJWTpoka H:a 3Kpaue · MOHIIT~pa .u 

'pa~'leTa; (~ ITI>OMe~yTKe MeJK.l{Y l(llKJia~m y~KopeH~JI) yrJio~ Kopp~Kriliu. op6R;H. 

II pn 3TOM 3aMKHyTaJI op6nTa ~rirrpo~CllMllpye:i:c.H rrepi~O,l{ll'leCKllM Ky6n<iecK'MM CrrJiaii.
HOM, a yrJII1 ~oppeKI(llll paCC'IllTJ1BalOTCJI B COOTBeTCTB,ii~ c'' M:e~~A~MII K~p:p'elinii~, 
OIIllCaHHhiMll B II; 2.2:· 

· .. B-3AI{JI10:IEHJflf ll3JIOJKeHI1_ OCHOBHhle pe3yJibTaTH nccJie,l{OBaHllll. 

. 1. II poBe,l{eHH. cTaTllCTll'lecKne auaJillTll'lecKne . ol(eHKll BJillJIHllJI OIIIll6oK IDC

TllpOBKll ll rrorpeniuocTeii. MarunTHHX rroJieii. CTPYKTYPHHX JJieM:eHTOB, rroJiy'leHHHX 

ll3 MarHllTHhiX ll3MepeHllll, Ha BeJill'lllHY ·ncKaJKeHllJI 3aMKHYTOH op6llThi, · pa36poc 

'laCTOT 6eTaTpOHHhiX KOJie6aHlli1 n lllllpllHI1 6eTaTpOHHI1X pe30HaHCOB 2-4 rropJI,ti

KOB. B uyKJI~Tpone: Onpe.l{eJieHI1 Tpe6onaunJI K MaKCllMaJibHHM 3iJaqeu~JIM rroJieii. n 

KoppeKTopax. 
2. IIpoBe,l{eH pac'leT ll OIITllMll3al(llH KoppeKTllPYIDW:llX TOKOBhiX 06MOTOK, COCTa-. ' . . . '~ . 

BJieHJ1.TeXHll'leCKlle 3a,l{aHllJI Ha• KOppeKTllPYIDW:lle 3JieMeHTJ1 U llX llCTO'IHllKll IIll-

TaHHJI. Orrpe.l{eJieHa KOMIIOHOBKa KOppeKTOpOB ll JHeMeHTOB CllCTeMU ,l{llarHOCTllKll 

rry'IKa B KOJibl(e ycKopRTeJIJI; ,, · ,. '' · 
( : -3. · )J;JIJI llCCJI~,l{OBaHIIJI J<f:J<f:JeKTllBHOCTII CllCTeMJ,I'KOppeKI(IIU op6llTI1, TeCTllpOBa-

HllJI' pa3HhiX MeTO,l{OB KOppeKI(llll C03,l{aHa' IIporpaMMa 'lllCJieHHOrO · MO,l{eJillpOBaHUJI 

KoppeKI(llll op6llTI1 MeTo,l{oM' MouTe-KapJio. 3aMKHyTaJI. op6nTa KoppeKTRpyeTCJI 

C rlOMOIU:blO O,l{HOfO ll3 MeTO,l{OB:' rapMOHll'leCKOro, ",l{llHaMll'leCKOfO", HallMeHblllllX 

KBa.l{paTon, MICADO UJill nTepaTllBHoro 6aMrr-MeTo,l{a. · ,lJ;JIJI. KoppeKI(llll rrepnoro 
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o6opoTa ucrroJib3yeTcJI MeTo.l{ crrpJIMJieHllJI rry'IKa. Pe3yJihTaT!1 Mo.l{eJillponaHllJI Bl1- . 
BO,l{JITCJI B BU,l{e 'lllCJIOBJ1X ll rpa<f:Jn'leCKllX ,l{aHHJ1X. 

4. )J;JIJI llCCJie,l{OBaHllJI 3<f:J<f:leKTllBHOCTll BH6paHHJ1X CXeM KOppeKI(llll 6eTaTpOH
HhiX qaCTOT ll peaoHaHCOB _C03.l{,aHa 6ll6JilfOTeKa nporpaMM 'lllCJieHHoro llHTerpllpo
BaHllJI ypaBHeHllii. 6eTaTpOHHOro ~BlllKeHiiJI 'n 4-x MepHOl\1 <f:Ja30BOM rrpocTp3HCTBe II 

noccTaHOBJiemm (~t:i pe3yJILTaTon nuierpnponaH~tJI) iieJIRHefiuoro rrpeo6pa3oBaHllJI 

<f:!a30BHx Koop.l{llHaT B JJieMeHTe rrep~to.zill'IHocTll c~tuxpoTpoua: IIporpaMMI1 nO:. 

3a'oJIJIIDT: Y'lllTHBaTb MYJibTlliiOJihime KoMrroHeHTI1 rroJ!eii. CTPYKTYPHHX · MarullT~>B, 
a TaKJKe OIIIll6Kll llX IOcTnpoBKll; rrpono.l{llTh 'lllCJieH:lioe. MO.l{eimp'oJiaHlle c l(eJibiO 

rroJiy'leHllJI cTaTllCTll'lecKoii. nu<f:JopMal(llll o .l{llHaMR'IecKnx rrapaMeTpax' rry'IKa. n 
3<f:J<f:leKTllBHOCTU COOTBeTCTBYIDW:m{ aJiropllTMOB KoppeKI(llll. 

'5: · IIy~eM 'lllCJieuU:oro Mo,l{eJmponaHllJI llCCJie.l{onau p!I.l{ MeTO.l{OB KoppeKI(llll op-. 

6llTJ1 B HYKJIOTpOHe. '!l'cTaHOBJieHo, B 'laCTHOCTli 'ITO, IIpll BH6paHHOii. paCCTaHOBKC . ' . . 
KOppeKTOpOB ll IIllKaii-JJieKTpO.l{OB: 

- J<f:!<f:!eKTllBHaJI KoppeKI(llJI I o6opoTaB03MOJKHa; e~mi cnJia KaiK.l{oro KoppeK"fOP~· 
onpe.l{eJIJieTc.ll n3 noKa3aHitii. lie Meuee 3-x IIllKarr-3JieKTpo.l{on; · · · 

- rapMOHll'lecKnii. MeTo.l{ oKa3HBaeTcJI Ilait6oJiee ycTOfi'lllBHM K oiiin6KaM IIllKarr
JJieKTpo.l{oB B orrpe.l{eJieHllll l(eHTpon TJIJKeciu IIY'IKa; 

.,.. IIpll MaJiilx' oiun6Kax imKaii-JJieKTpO.l{OB HaHJIYT,IinYID KoppeKrilliD 3aMKHYTOii. op-
6llThi o6ecrre'lllBaeT ".l{llHaMll'lecKitii." MeTo.l{; ~ " ., ' 

-· MeTOA MICADO rro3BOJIJieT 3Ha'lnTeJibHO yMeHbiiillTb ~tckaJKeHllJI op6~tThi c rro

MOW:bto MaJioro qncJ!a 'KoppeKTOpoa; 'ITO JIBJIHeTcJI ero rrpellMyru:ecTBOM ua· narre 
rrepBOHa'laJibHOH HaCTpOHKll CllCTeMH KoppeKI(llll op6llThr. ; 

· B l(eJioM cncTeMa KoppeKI(Ull 3aMKuyioii. Op6nT:br. rro3iio.iiJie±' ciliml:Tb peaJibHHe ·Mali

cnMaJibHHe llcKaJKeHllJI .l{O yponuJI ue 6oJiee 'leM s 3.5 MM n o6imx rrJiocKocTJIX. 

6. IIpone,l{eH auaJill3ll3Mepeu~tii. 3aMKHyToii. op6RTH HYKJioTpoua ll ocyru:ecTnJieua 
ee KoppeKI(llJI C liCIIOJib30BaHlleM MlillllMaJibHOfO 'lllCJia Hall60Jiee J<f:J<f:JeKTllBHhiX KOp-
peKTOpOB. , ,:. 

7. BH6paHH cxeMJ1 KoppeKI(llU xpoMaTll'IHOCTll ll aMIIJIHTY.l{HOH 3aBllCllMOCTll' 

'laCTOT 6eTaTpOHHhiX KOJie6aHllii.. 8<f:J<f:JeKTllBHOCTb KOppeKI(Hll llCCJie,l{OBaHa rryTeM 

'lllcJieuuoro MO,l{eJIRponaHllJI. · IIoKa3auo; 'ITO rrpliHJITaJI cxeMa KoppeKI(llll xpoMa
TII'IHOCTll II03BOJIJieT IIpllMepHO Ha IIOpJI.l{OK CHll3llTb pa36poc 6eTaTpOHHJ1X 'laCTOT, 

Bhi3BaHHHii. HeMoHoxpoMaTll'IHOCThiq rry'IKa. AMIIJillT)'.l{HaJI 3aBncnMOCTb qacTOT Mo

JKeT 6!1Tb CKOppeKTllpOBaHa KaK C llCIIOJib30BaHlleM OKTYIIOJibHI1X, TaK ll KOM6llH3l(IUI 
CeKCTYIIOJibHhiX ll OKTYIIOJibHhiX KoppeKTOpOB. 

8. Pa3pa6oTaH!1 aJiropllTMI1 ne3aBllCllMoii. KoppeKI(llll IIIIIpllH 6eTaTpOHHI1X pe-
30Haucon 2-4 IIOpJI.l{KOB, KOTOp11e II03BOJIJIIOT llCKJIIO'IllTb B3aUMHOe BJillJIHlle pa3HJ1X 

rpyrrrr KOppeKTOpOB, ,l{OCTll'lb JIY'IIIIero Ka'leCTBa KoppeKI(llll ll 06Jief'lllTb rrpol(e.l{ypy 

HaCTpOfiKll KoppeKTOpOB. 8<f:J<f:JeKTllBHOCTb He3aBllCIIMOH . KOppeKI(llll IIO,l{TBepJK,l{a

eTCJI 'lllCJieHHill\1 MO,l{eJiupoBaHlleM KoppeKI(Ull. 4 noJiyl(eJihiX pe30HaHCOB 2Q ::' z = 
13, 14 II .l{BYX pesoHaHCOB CBJI3ll Qr -:- Qz = Q ll Qr + Q; = .13. ' 

9. Co3,uaua rrporpaMMa on-line ·o6pa6~TKll ·rroKa3aunii. IIllKaii-JJieKTpo.l{oB, Ko

TopaJI ~JIYlKllT ,l{JIJI Bll3yaJibHOro OT06paJKeHllJI 3aMKHYTOil op6llTJ1 HYKJIOTpOHa Ha 
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3KpaHe MOHliTOpa ll pacl.leTa ·.yrJIOB KOppeK~llll op611Thl B COOTBeTCTBUll C Bhl6paH

HhiMU aJiropliTMaMll KOppeK~llll. 
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