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1. Cnoco6 KOMneacauHH B03Myll.leHHSI paBBoaecaoll cj)a3bl <1>. 

non neii=BHeM rapMOHHX nynbcanall MarHRTHoro nong 

Kax H3secTHo
11 1 

M8rHHTR09 none CHRXpOcj)a30TpOH8, ,aei!CTBYIOII.Iee R8 ny'IOK yCKOpS!-

eMbiX '18CTHU, onHCbiBS&TCSI BblpSJKeHHeM 

H ( t) = H ( t) + :1: h
1 

sin ( j !l t + '1'1 ) , 
0 1-=1 

(1) 

r.ae 1\, (t) Me,aneHHSSI ljlyHKUHSI, OnHCblB81011.18Sl H3MeHeHH9 MSrHHTHOrO nonS! CHHXpolj!S3Q-

TpOHS B Te'leHHe UHKnS ycKopeHHS!j 

h 1 SMnnHTYilB -TOll rapMOHHKH nynbCSUHH MSrHHTHOrO nOJISij 

'1'
1 

- lj!S38 nynbC8UHHj 

!l - '18CTOT8 nynbC8UHH ( 2 1T 600 ..1!Jl.L ) , 
· cex 

K8K noK83btB810T H3MepeHHSI, M8rHHTHOe none H0 (t) H3MeHSieTCSI co cxopoCTbiO, 

6nH3KOII K paC'IeTHOII i1 •4000 SpCTe.a/ceK), H TOnbKO B H8'18ne yCKOpHTenbHOrO UHKn8 

38 C'leT nepeXOJlHOrO npouecCS H B KOHUe UHKnS 38 C'leT HSCblll.leHHSI JKene38 HMeeT OTnH'IHe 

OT HOMHH8nbHOII BenH'IHHbl H8 - 10%, HccnenoB8HRe nepeMeHHOII cocT&BnHIOII.Iell M8rHHTHoro 

nonS! nOK838nO, 'ITO npOH3BOJlH8Sl M8rHHTHOrO nonS! H Co,aeplKHT r8pMOHHKH nynbC8UHII, 

ypoBeHb KOTOpbiX H3MeHSieTCSI B Te'leRHe UHKn8 yCKOpeHHSI, 

0cHOBH8SI r8pMOHHK8 nynbC8UHII 01 •600 ru cocT8Bn!leT - 6% B H8'18ne ycxopeHHSI 

121 
H nocTaraeT 14% B xoaue ycxopHTellbHOro UHKn8 , Hccne.aosaRHe H8'18nbHoro Y'18CTK8 yc-

xopeRHSI nOK83blB80T, 'ITO nOTepH '18CTHU C '18CTOTOII 600 ru BO BpOMSI lj!OpMHpOB8HHSI ny'IK8 

( 1% OT 0611.1ero ypciBHSI HHTeHCHBHOCTH yCKOpSieMblX '18CTHU) Bbi3B8Hbl sq,q,eKTOM B03MYII.IOHHSI 
131 

pasaosecaoll ljla3bl </> 3a c'leT rapMORHK nyllbC8UHII M8rHHTHoro nonH • Oco6eaao 

" 11 I 
onacHbl sTH B03MymeHHH B pe3oHaHCHbtX cny'I8SIX, Kax H3BeCTRO , 'IBCTOT8 p8/lH&nbHo-

q,asoBblX KOne6aHHII Ha H8WOM yCKOpHTene H3MeHSIOTCSI B Te'leHHe UHKnS ycxopeHH!I OT 

2000 ru no 600 ru. 

B sTOM JKe naana3oHe 'laCTOT neJKaT '18CTOTbt r8pMoHHK nynbC8UHII M8rHH'I'HOro nonH 

(BOO ru, 1200 ru, 1800 ru). Hccne.aoB8HHe pe30H8HCOB p8,aH8nbRo-cj)a30BbtX xone68HHII 

12,3/ 
C r8pMOHHK8MH M8rRHTHOrO nonS! nOK838nO, 'ITO ny'IOK ycxopeHHblX '18C'I'HU B pe3ynb-

T8Te pe30H8HCHOrO B03MYW9HHH CHHXpOTpOHHblX Kone68HHII npeTepneB80T 3H8'1HTOilbHblO 
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cTpyKTypHbie H3MeHeHHH, conposmKn8IOIUHeCH a p!llle cny'l8eB noTepHMH '!8CTHU a npouecce 

ycKopeHHH. T8K, H8npHMep, npH npoxoJKneHHH pe30H8HC8 1200 ru a cepenHHe UHKI18 ny'loK 

q 8 cTHU H3MCH!IeT c~oil reoMeTpH'!eCKIIil p83Mep H8 - 30%,'1TO B PHLle cny'!aes np11son11T K 

x) 
BbiXOny 113 CIIHXpOHH3M8 (- 10-15%) YCK0p!19MbiX '18CTHU , fioTepll '18CTIIU B naHHOM cny'lae 

B031111KaiOT 110TOMy, 'ITO p83Mep ny'!Ka yCKOpeHHbiX 'laCTIIU CTaHOBi!TC!I COII3Mep11MbiM C pa3-

MepaMII oonaCTII ~a30BOll yCTOli'!IIBOCTII II KOneoaHII!I paBHOBeCHOll ~3bl ¢. 3a C'!eT rapMo-

HIIK 11YilbC8UIIil Mai"'HIITHOI"'O nOll!! npiiBenyT K BbiXOny 113 CIIHXpOHII3Ma rpaHII'!HbiX '18CTHU, 

AHanorH'IHbiJ! s~~KT MOlKeT soaHHKHYTb, ecn11 aHa'!IITenbHO CHH3HTb aMI111HTyny ycKOp!l-

xx) 
IOIUero Hal1p!llK9HIIH V 1 • 3aMeTIIM eme onHo oocTOHTellbcTso, rip11 obiCTpoA M8HII11yng-

UIIH C ny'IKOM yCKOpeHHbiX '!aCTIIU B MOM9HT BbiBOna Ha MIIW9Hb (sa speM!I, COH3M9p11MOe C 

119pHOnOM ~a30BbiX KOileoaHHil) OCHOBHa!l MaCC8 '18CTIIU OK83biBaeTC!I "11plllKaTol!" K rpaHBUe 

OOI18CTII ¢a30BOil yCTOil'IHBOCTII, rne 3a C'ICT KOileoaHIIll paBHOB9CHOil ~3bl </> non neil-. 
CTBIIeM rapMOHIIK 11Y11bCaUHII Mai"'HIITHOI"'O 11011!1 oynyT B03HIIKaTb 110Tepll '!aCTHil, C03n8IOIUIIX 

HelKei18TellbHbiii ¢QH 11p11 ObiCTpoM BbiBone ny'IKa '!aCTIIU Ha MIIIUeHb
141 

H8 p11c, I 11pencTasneHbi ocu11nnorpaMMbi, KOTOpbie xapaKTepH3yiOT nellcTBIIe rapMOHIIK 

11YilbC8UBil 11POII3BOnHOI! MarHHTHoro 11011!1 npH MallbiX p83Mepax 00118CTII yCTOil'IIIBOCTH, rlpll 

SKC11ep11MDHTe yMeHbWeHIIe OOilaCTH ¢a30BOl! YCTOii'IIIBO<::,·H nOCTHranoCb 38 C'!eT CHIIlK9HII!I 

aMHIIHTynbi YCKOp!!IOIUero HaHpSilKeHII!I C 35 KB no 20 KB, HeTpynHO BllneTb, 'ITO CHI"'Han HH-

151 
T9HCIIBHOCTII ( pBC, l,a), perHCTpllpyeMblil IIHnyKUIIOHHbiMH SlleKTpcnaMH , II MeeT MOHOTOH-

HbiH Cl1an K KOHUY UHKJia yCKOpeHHSI, B T9'19HIIe KOTOpOrO Ha MIIWeHb HnyT pe30H8HCHbie 

110TepH '18CTHU (pHc. I, a, HHlKHIIil ny'!), 

B OYIHYI 11pennolKeH cnoco6, 1103BonHIOIUHil KOMI1eHC11poa8Tb aoaMymeHHe p8BHO aecHoil 

¢83hi 9. neilCTBHeM rapMOHIIK 11YilbC8UHII M81"'HHTHoro 1101111, C11oco6 3aKIII0'18eTCSI a co3-

n8HHH 11pOTHB0¢83HOI"'O B03MyiUeHII!I 9 • a 11Y'!Ke ycKopeHHbiX 'IBCTH'U. 

K8K H3BeCTHo
11 1 

pe30HaHCHOe B03MYIUCHI!e onHC8HHOI"'O THI1a X8p8KTepH3yeTC!I llOSIB-

lli?!IHeM B 11p8BOli '!aCTH ~30801"'0 yp8BHOIIII!I OCUIIIIJIHpyiOIUero '!llell8, CB!I38HIIOI"'O C 11pOH3-

BOnHOii M81"'HHTHoro 110IISI H • Ecnu 11pu sToM ocymecTanSieTCSI cnelKeHIIe '18CTOTbi ycKop!!IO

mero HallpS!lKeHH!I 38 H3MeHeHHeM M81"'HIITHOI"'O 11011!1, TO OCUHIIIIHPYIOIUHl! '!lleH MOlKHO 381111-

C8Tb K8K 

x) 3To OOCTOSITE:lnbCTBO ocooeHHO B8l!<HO Y'IHTbiB8Tb llpll MaHH11YIISIUIIH 

BbiBOn8 11y'!Ka qacTnu H8 MllweHb I 41, 
Vo B MOMeHT 

xx) 
B STOM cny'!8e cymecTsyeT onacHOCTb B03HHKHoseHHSI CllnbHoro pe30HaHca c rapMo-

HHKol! 600 ru B KOHUe UHKila YCKOpeHHSI. 
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v 
i 
,\1-i!h 
I. 

)'lllj, 

~I, 
·;ll 

,;I!J."~ 

nt, = 
2 e R; Ii 0 

c 
d !).. H 

(1-.\) --;u---

rne 
di\H 

dt 
l: h1 n cos < in t + "' l 

(cl 

11 R
0 

- paBHOBeCHbiil panuyc, IJ
0 

- nepBMeTp paBHOBeCHOil OpOHTbl. 

(2) 

Yl3B9CTHO, 'ITO B03MYIU9HBe aHallOI"'H'IHOI"O THna MOlK9T Ob!Tb Bbl3BaHO COOTBeTCTBYIOiilHM B3-

M9H9HB9M B aMnnHTyne yCKOp!IIOIUero Hanp!l.lK9HH!I: 

Ill 
a TaK KaK 

M2 = e Vo cos ¢. l b
1 

scos ( j f1 t + 'V
1 

) , 

2 " l-' 

V "- = ( 2 " R0+ L ) e R 0 H 0 ( I _ , ) e 
0 

cos 'fJ 
8 

a , 

c 

(3) 

(4) 

To MOlKHO ocymecTBBTb asaHMOKOMneHcauuiO onHOTHnHhiX soaMyiUeHHil. TaK, ecn11 H • H 0« .. ) 
0 H' 

a 113MeHeHBSI aMnnHTynw ycKopHIOIUero Hanp!l.lKeHH!I ecTb ~ = V (l+<v.) (rne ''H 11 < v -nape 
0 

0 0 
MeHHble cocTaBIISIIOIUHe COOTBeTCTaeHHO H H V

0
),To HeTpynHO noKa3aTb, 'ITO npu KoMneH-

CallBH B pe30HaHCHOM cnyqae oyneT OCyiUeCTBileHa CBSI3b: 

'v = ctg <P. • " 
0 

(5) 

BbipalKeHHe (5) H ObinO nonolKeHo a ocHosy paspaooTKII cHcTeMbi KOMneHcauHH I.I03MyiUeHII!I 

paBHOBeCHOil ¢a3bl <f>
8 

non neilCTBHeM rapMOIIHK nynbCaUHil Mal"HIITHOI"O nOJISI, 

OcTaHOBIIMCH eme ua onHOM so11poce. ripu paooTe a pelKHMe KOMI1eHcauuu paBHosecHoJI 

¢a3bl ¢o BalKHO Y'IIITbiBaTb H3MeHeHHH pasHosecHoro pan11yc8, EcnH R ,1. 0 , TO a sToM 
• 0 

cny'!ae B BbipalKeHHH ( 4) 110SIBI1!19TC!I nOI1011HHTellbHbtl! '!lleH H ypaBH9HII9 11piiHIIMa9T Blln: 

a Yn H 
rne n = -·----

a en r 
p8BHOB9CHblil panllyC, 

e V cos ¢o = 
0 • 

• 2 . ~ 
(211Rq +L)e R 0 Ho ( 1 -II.) +(1-n) (:3 ET __ o_, 

. R 
c 0 

(6) 

E - sHeprBSI s sneKTpoHoBOJibT&x; T -11epBon oopameHIISI, Ro -

BbipalKeHIIe (6) 110Ka3biBaeT, 'ITO Heooxoni!MO y'IHTbiB8Tb nol1onHHTOJibHYIO KoppeKUHIO nono-

lKeHIISI npll OCYIU9CTBI19HHH pelKIIMOB, rne IIM9IOT M9CTO MaHIII1YIIHUIIII C ny'!KOM yCKD-<P. 
14 

peHHblX '18CTHU B MOM9HTbl BbiBOna H8 MIIW9Hb ( npH '18CTOTHOM YI1P8BI19HIIII 11Y'IKOM 'IBCTIIIl 

R .; o >. 
0 

2. A1111apaTypa nnH KoMneHcaUIIII B03MyweHHil pasHosecHol! ¢aabi 

a llHKne ycKopeHHH 

A11napaTypa nn11 KOMneacauHH pasaosecuol! ¢a3bi 9. s llHKne ycKopeHIIH npen-

CT8BIIS19T coool! enHHbil! BCTp09HHbiii OIIOK, pa3MeiU9HHblil B T9XHOIIOI"II'I9CKOM o6opynOB8:HIIII 

CIICTeMbl Bb!COK0'18CTOTHOI"O 11HT8HIISI CIIHXp0¢830TpOH8, 6JIOK COneplKHT nBa K8Har.a ofipafSOT 
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aa<jlopMaUHH, ueo6XOJlHMOII AnSI KOMUeacaiiHB p830HaBCHOii pACitA'IItR CBHXpOTpORRbiX JtOne5a

HHii B ny'IK9 yCitopeHHbiX 'ISCTHU DOll Jl91iCTBB9M rapMOHBK llYilJ:oCSUBII UpQR3BOJ:UIOII MArRBT-

Horo nonsr. 

nepBbiii KaHan, BKnlO'IalOIUBII B Ce6SI M8CWT86Hblll ycanBT9llb B HHB9pTOpHblll ycanBTellb, 

npeuaaaHa'leH unSI o6pa60TKH HH<jJOpMaUHB, HOCHIUell allaa6aTB'I9CXBII XApAitTep"(MallneHHble 

H3M8H9BRSI npOH3BOJlHOII MSrHBTHOrO llOnll R pattBSllbHble CM9IU9HIUI UY'IIt8 '18CTRII UpB M8HH

ny11HUHH), 

BTopoll K8H811 npeuHa3Ha'leH unSI BbllleneHBSI nepeMeHHOI! COCTSJ!InSIIOIUell CKOpOCTH H3M9-

H8HHSI MarHHTuoro nonS! (<A:) , CyMMHpylOIUBII ycunaTenb Bblll&eT o6o5meHaylO BH<jJOpMa-

UHIO, KOTOpaH B BHJl8 H8UpS!lK9HHSI <yO UOilSeTCSI B Tp8KT M8HBnynSIIIBH OUOpHbiX BbinpS!-

MHTenell wupoKononoCHbiX ycanHTenell, 

Ha puc. 2 npeucTaaneHa npHHUHUH8nbH8SI cxeMa 6noKa cTa6unuaauua paeaoeecaoll 

<jlaabi ¢ • • KaHan o6pa6oTKH Ha<jlopMaUHH o pallH&nbHOM CMemeaHH ny'IK& ycKopS!eMbiX 'laCTBU 

npeuCTaBneH UBYMSI ycanHTenSIMH, 1 ycHnHTenb (n
1 
-n

8
) - ycHnHTenb UOCTOSIHHOrO TO!t8 

(YnT) c o6paTaoll CBH3bl0, Koa<jl<jJHuaeaT ycaneHHH K •-10, Ha axon aToro ycunHTeng 

C HOMOIUbiO nepeKnl0'18TenH ll 1 
MoJKeT 6b1Tb nouaa caraan HnH c ll&T'IHKa pallHanbaoro 

nonO)l{9HHSI HnH CO CX9Mbl KoMneacauaa ( MeuneBHbie aaMeaeBHSI H ). BTopoll ycHnHTenb 

(n
4 
-n

6
) npeucTaBnSieT 113 ce6SI HaeepTop c K =- 1, uaromall B03MOJKHOCTb c noMolllbro 

nepeKnlO'IaTenH 11 2 nony'IHTb ueyxnollS!pHbiii caraan aa BbiXoue nepeoro KaHana, BTopoll 

KaHan coneplKHT CXeMy paauenbHOro BbiUeneHHSI rapMOHHK MarHHTHOrO nonS! C 'laCTOTaMH 

ll
1 

=600 ru, 0 2=1200 ru, !1 8 •1800 ru, 

Kax<uaH rapMOHHKa BhiilenHeTCSI cooTBeTCTBY!OillHM <jJHnbTpOM H UOilaeTCSI aa <jlaaoepa

lllaTenb unH KoppeKuaw <jlaa, Ha Bbixoue <jlaaoepamaTenell rapMoHHKH cyMMHpyroTCSI 11 ycanuearoT

CH npeuBapHTeBbHb"< ycHUHTeneM, CarHaBbl C BbiXOil8 K8H8BOB 1 H 2 UOJlaiOTCSI COOTBeTCTBeH

HO Ha BXOU 1 H BXOU 2 cyMMHpyroiUero ycHnHTenSI, C BbiXOila KOTOporo 06pa60TaHHblli Car-

Han nouaeTCH B TpaKT MaHHnynSIUHH OUOpHb!X BbinpSIMHTenell WllpOKOUOnOCHbiX yCHnHTenell, 

Ha pile. 1,6 11 1,e (eepxHHII nyq) npeucTaeneHbi ocuunnorpaMMbi, HnnrocTpHpyromHe 

pa6oTy cxeMbi KOMneHcauHH. KaK BHuao 113 ocuHnnorpaMM, peaoHaacahie noTepHH qacTHu 

npaKTII'18CKII IIC'!e3a!OT, XOTH 8MUBIITYU8 yCKOPSIIOIUero H8llpHlK8HHSI, KBK II B nepBOM 9KCne

PHM8HTe, llOUueplKHBBB8Cb Ha ypOBHe 20 KB, 

npaeeueM eme OllHO BaJKHOe 06CTOSITenbCTBO, yK83biB810IUee Ha He06XOUHMOCTb UpBMe-

H9HHH OllHCSHHOA CX9Mbl KOMIIGHCSUHH. 

OuaaM ua rnaBHbiX napaMeTpoe ny'IKa 'ISCTBII a KoHne ycKopeHBII SIBnlleTCSI ero 

9HepreTH'IeCKHII p83Mep, KOTOpb!ll 38BHCHT OT a¢q,eKTHBHOCTII 3aryxaHH51 8MilnHTyUhl pauHaBb

Ho-<jlaaoBb!X Kone6auall no Mepe pocTa sHepruu a nponecce yc~~:opHTenbHoro ul!Kna, OTCJOila 

6 

:t\' SICHO, H8CKOnbKO B8lKHO npHHSITHe Mep DO nHKBHil81lHH UOllOilHHTenbHbiX B03M¥IUeHHII UY'IIt8 

ycKopS!eMbiX 'ISCTnu B uHKne ycKopeHHH, B peanbHOM cny'lae nyqoK BCUbiTb!BaeT eoaMyme

HHSI B TO'IKSX llHKna, rile '18CTOT8 <jla30Bb!X KOne6aaHII COBll81l89T C '18CTOTOII rapMORBK 

nynbcauull MarHaTaoro uong, B pa6o'leM llBanaaoae B3MeHeHBll aReprall Ha CHHxpo<jlaaoTpo

He HMeiOT MeCTO pe30HSHCbl '18CTOT pauHanbHD-<jla30BblX KOne6aHBI! C rapMOBBK8MR nym.ca

UBII MarnaTaoro nonS! 1800 ru B Ra'lane uRKna, 1200 ru- e cepellHHe (1,51 ceK) u 

600 ru - B KOHue , npR UOMOIUH COOTBeTCTBYIOIIlBII MaHHUynSIUHH SMUnBTYUbl YCKOpii!OIUero 

aanpnJKeaun yllaeTCII o6oiiTH peaoHaHCbi H 3Ha'IHTellbao ynyqmaTb xapaKTepHCTHKB ny'IKa 

'!SCTHil, BbiBOilHMOrO H8 MHIU9Hb B ltOHile llHKBS YCKOpeHHll, 

Ha pac. 8 npellCTaaneHbi peaynbT8Tbl aKcnepHMeHTanbHhiX HccnelloBaHall no yny'lwe-

HHIO xapaKTepBCTBK ny'!Ka ycKopeHHbiX 'IACTBU. KaK aa.nao aa rpacpaKOB , onTHManb-

Hhiii pelKBM nonyqaeTCll npB o6XOile pe30HSHCOB B pelKHMe KOMUeHCaUBH "03MyllleBRH paBHD

BeCHOII <jlaabl, Oco6eaao BalKeR TaKoll peJKHM npu ycKopeaHB c ManbiMH aMnnHTynaMB ycKopg.. 

romero aanplllKeHHll, 

3 a K n 10 'I e H B e 

npBMeHeHHe CllOC06a KOMUeHCSUHH B03MyiUeHHH p8BHOBeCHOii <jla3bl DOll lleliCTBBeM 

rapMOHHK nynbCBuHII Up0113BOJJ.HOII M8rBHTHOrO DOnS! llAnO B03MOlKHOCTb yny'IWHTb CTpyKTy-

py ny'!Ka B KORue ycKopeHHSI a ynpaan!leMbiX pelKHMax. Baenpeaue onucaaaoil cxeMbi uonroTo-

BilBO nepeXOU It yCKOpeHHIO H8 OllHOM sneKTpOUe, T8K K8K 0Ka3SB0Cb B03MOlKHbiM ocyme

CTBBHTb HOpMSBbHOe YCKOpeaHe UpH UOHHJKeHHOM 3H8'1eHHH SMnnHTYilbl YCKOpH!OIIlero HS-

npaJKeHHll ( B 2 paaa) I! I!CKniO'Il!BO BnH!IBHe 6biCTpb!X OCUHnBSIUHII B MSrHIITHOM none 

Ha ny'IOK yCKOpeBHb!X 'ISCTHU, 

nuTepaTypa 

I, M.C.Pa6Haoeaq, Tpyuhl <1>11AH, 3, 28, 1958, 

2. r.c. KaaaHCKBII, B. H. nep<jleee, K.B. 'L{exnoe. npenpHHT 011~11. P-652, Jly6aa, 1961, 

3, r .c. KaaaaCKHII, A.l1. Muxallnoe, r.n.ny'IKOB, A.n.UapeHKOB, npenpHHT 011~11' 1177' 
Jly6aa, 1963, 

4. r .c. KaaaHCKHII, A.l1. Maxallnoe, A.n.UapeBKOB, npenpHBT 011~11. B-50-819, Jly6aa, 1961. 

5, r.c. Ka38HCKHil, A.B. Kysaeuoe, A.l1. MuxaliiiOB, H.E. Py6HH, A.n.UapeBKOB, npenpaHT 
011~11. P-670, Jly6aa, 1961. 

PyKODHCb noCTJ"illina a H3ABTenbCKHti oTnen 

J3 AHBRpH 1965 r, 



a) 6) 

PHc. 1. 3<jxjleKT aeiicTBIHI cxeMbi KOMneacauaa B03MyiUeHHH paaaoaecaol! <jlaahl ¢. aa C'leT rapMOHliK nylll>Ca

ual! M8I'HHTHOI'O nonH npH ManbiX 3H8'19HHSIX SMUnHTYilhl yCKOp!IIOIUei'O H8UpHlK9HBH V 1 -20 KB B T9'19-

HH9 acero UHKna YCKopeHHH. QcuannorpaMMbl a H 6- CHI'HBnhl HHTQHCHBHOCTH, B - CHI'HSil UOT9pb 

C MHW9HH ! a) 093 pa60Tbl CX9Mbl KOMU9HC8UHH, 6) CX9M8 KOMUQHCSUHH aeJ!CTByeT, BJ HBlKiillil 

nyq - UOTepH qaCTHU 6ea KOMU9HC8UHH\ BepXHBH nyq - a<jxjleKT KOMU9HC8UBH, 

_ ... -soo 

Pac. 2. 
T hi llll!l KOMU9HC8UHH B03MyiUeHH H CHHXpOTpOHHblX 

DpnauHnnanbHB!I cxeMa annapa yp onH Ha caaxpo¢aaoTpoae. 
aaeMoro neHcTBH9M rapMOHHK MarHHTHoro n 

KOJie6aHHH, Bbi3bi-

6) 
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allfl.7t 1.25 1.51 uz CeJ( 

Pac. 3, Pe3ynhTSTbi o6pa6oTKH ASHHbiX no H3MepeHHIO xapaKTopHCTHK 

nyqKa qaCTHU B KOHUO UHKnS yCKOpOHHH (H3MOHOHI'l9 83HMYTSnbHOrO 

pa3Mepa nyqKS El
0 

npH npOXOJKAOHHl1 pe30BSHC8 1200 rn 

( 1 ,51 CeK)). f1o OCH a6CUHCC OTnOJK9HO Bp9MH yCKOpeHHH, 
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