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IlpH HCCne.n:oBaHHH 3lleKTPOCTaTHqecKHX noneii CllO)KHOH 
KOH<lmrypaUHH .IJ:O HaCTORm;ero BpeMeHH O.IJ:HHM H3 HaH6onee 
y,n:o6HbiX II TOqHhiX/HHCTpyMeHTOB. RBnReTCR 3lleKTpOllHTH· 
qecKaR BaHHa /l-B • IlORBlleHHe npeUH3HOHHhiX UH«iJpOBbiX 
BOllbTMeTpOB C BhiCOKHM BXO.IJ:HbiM COnpOTIIBlleHHeM OTKpbinO 
HOBbie B03M0)KH0CTH HCnOllh30BaHHR 3lleKTpOllHTHqecKHX 
BaHH He TOllbKO H He CTOllhKO .IJ:llR nonyqeHHR Tpa<lJHqeCKOH 
KapTHHbl nonR, CKOllbKO .IJ:llH no,n:roTOBKH ,n:aHHbiX pacqeTa 
.n:an)KeHnR 3apn)KeHHhiX qacTHU B 3TOM none. Ilocne.n:Hee 
06CTORTellbCTBO CBH3aHO C TeM, qTO BOllbTMeTpbi HBllHIOTCH 
aHanoro:nmPpoBhiMH npeo6pa3oBaTennMn, u pe3ynhTaTbi 
H3MepeHn:H MoryT nocTynaTh nu6o Ha nnclJponeqaTh, nn6o Ha 
nepclJopaTop, nu6o Henocpe.n:cTBeHHo B 3BM, .n:aaan nuclJpoBLie 
3HaqeHHR noTeHnnanoa B y3nax y.n:o6Ho:H .n:nn pacqeTa none:H 
KOOp,n:HHaTHOH CeTKH. 

YHHBepcanhHOCTh 3neKTponnTnqecKo:H BaHHhl c nnclJpo
BhiM BOllhTMeTpOM B KaqeCTBe H3MepHTellbHOro ycTpOHCTBa 
o6ycnoauna Bhi6op 3To:H cxeMhi .n:nn aBTOMaTnqecKo:H 3lleKT
ponnTnqecKo:H BaHHhl 0T.n:.ena HOBbiX YCKOpHTeneii JIJII1. 

11po6neMa C03.IJ:aHHR npeUH3HOHHOH CHCTeMbl nepeMew;e
HHH 30H,n:a 6Lma peweHa nyTeM HCnOllb30BaHHH .IJ:BYXKOOp
.IJ:HHaTHOro perncTpnpyrow;ero npn6opa ,[(Pil-l B KaqecTae 
OCHOBbl YCTaHOBKII. 

B nnnTe ·,[(PIT, r.n:e panLwe Kpennnacb 6yMara, 6Lm 
c.n:enau Bhipe3 Ii B HeM pa3Mew;eua aauna pa3MepoM 580 x 
X 380 X 300 MM 

3
• BMeCTO nepa Ha KapeTKe ,[(PIT ycTa

H?BlleHo ycTpoiicTBO .n:nn KpenneHHH 30H,n:a. MexaHHKa ne
peMew;eHHH KapeTKH C 30H.IJ:OM ,OCTaBneHa noqTH 6e3 H3· 
MeHe.HHH. 

H3MepeHIIH Be,n:yTCH B ,n:eKapTOBOH CHCTeMe KOOp.IJ:HHa T. 
CKaHnpoaaHJ!e nonn 30H.IJ:OM ocyw;ecTBnHeTCH npn ero 

paBHOMepHOM .IJ:BH)KeHHH no OCH X H .IJ:IICKpeTHOM no OCH 
y· , Kor.n:a nonHLiii npoxo.n: a.n:onh . X 3aaepwaeTcn H3Me

HeHneM Koop.n::imaThi no Y ; 
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PaaHoMepH.oe ,IJ;BH:>KeHHe KapeTKH B,IJ;OJib ·ocH X ,IJ;OCTH

raeTCH C nOMO~bro ,IJ;OnOJIHHTeJibHOrO ,IJ;BHraTeJIH C pe,IJ;yK~ 

TOpOM P,IJ;-09, CKOpOCTb Bpa~eHHH KOTOporo MeHHeTCH 

B COOTBeTCTBHH C BeJIH'IHHOH nO,IJ;BO,IJ;HMOrO HanpH:>KeHHH 

OT aBTOTpaHCcPOpMaTopa. . 

IlepeMeHHOe HanpH:>KeHHe, CHH:MaeMoe. 30H,IJ;OM, BbiiTpHM

JIHeTCH Ha KOHaepTope TP -1751 /BeHrpHH/ c axo,IJ;HbiM 

conpoTHBJieHHeM He MeHee 1 MoM H 3aMepHeTCH nHTHpa3-

pH,Il;HbiM UHcPPOBbiM BOJibTMeTpoM TP -6515 I .HnoHHH/,HMero

~HM npHMOH BbiXO,IJ; Ha . UHd>pone'laTbt JIH6o nepd>opaTop. 

3anyCK BOJlbTMeTpa Ha H3MepeHHe ocy~eCTBJIHeTCH 

C nOMO~biO 3JieKTpoMeXaHH'IeCKOH CHCTeMbi, CBH3aHHOH 

C KOHCTPYKUHeH BaHHbl. 

KoHTaKT 3anycKa yKpenrreH Henocpe,IJ;CTBeHHOHa KapeT

Ke. 0H 3aMbiKaeTCH OT conpHKOCHOBeHHH C BHTKaMH npOBO;. 

JIOKH, HaBHTOH Ha MeTaJIJIH'IeCKOM CTep:>KHe, ycTaHOBJieHHOM 

Heno,IJ;BH:>KHO Ha nJIHTe ,IJ;PII. illar BHTKOB /5,0 MMH 2,5 MM/ 

onpe,IJ;eJIHeT war H3MepeHHH nOJIH B,IJ;OJib OCH X • .. lfMnyJibC 

OT 3TOrO KOHTaKTa, CcPOPMHpOBaHHbiH C nOMO~biO CXeMbl 

Ha perre H TpHrrepe . IIIMH,IJ;Ta,. 3anycKaeT O,IJ;HOBH6pa Tophi 

H3 CTaH,IJ;apTHbiX H'leeK OT li3CM-6, cPOPMHpyiO~He ,IJ;Ba 

3anycKarowHX BOJibTMeTp HMnyJibCa )l;JIHTeJibHOCTbW 

500 M KCe 1( H C,IJ;BHHYTbiX OTHOCHTeJibHO . ,IJ;pyr . ,IJ;pyra Ha 

0,6 MCeK. IlpH npHXO,IJ;e nepaoro HMnyJibCa BOJibTMeTp 

. TIO,Il;KJIIO'IeH Ha H3MepeHHe KOOp,Il;HHa Tbl, a npH npHXO,IJ;e 

2-ro HMnyJibCa - Ha H3MepeHHe llOJIH. IlepeKJiro'I~HHe 
ocy~eCTBJIHeTCH C ITOMO~biO perre, npH'IeM Ha BpeMH ero 

KOMMyTaUHH, ,IJ;O 50 MCeK, HMnyJihChl Henocpe,IJ;CTBeHHOrO 

3anycKa BOJibTMeTpa 3a,IJ;ep,lmaaroTcH. 3a,IJ;ep:>KKa Heo6xo,IJ;H

Ma, 'IT06bi H3MepeHHH He nona,IJ;aJIH ila cPPOHTbl HanpR:>Ke.~HH. 
,!I;JIH COITOCTaBJieHHH TO'IKH H3MepeHHH C KOOp,Il;HHaTOH 

HCnOJib3yeTCH HanpH:>KeHHe .C ,IJ;BH:>KKa npeUH3HOHHOrt)•·Iipo-: 

BOJIO'IHOro noTeHUHOMeTpa, nOJIO:>KeHHe KOTOpOrO O,IJ;H03Ha'I

HO CBH3aHO C nepeMeweHHeM KapeTKH B,IJ;OJib OCII X .. 
UHcPPOBOH BOJibTMeTp ycTaHaariHBaeTCH ape:>KHM aBTO

MaTH'IeCKoro Bbi6opa. WKaJibl H3MepeHHH •. B TOM crryqae,. 

KOr,IJ;a HanpH:>KeHHe H:a nOTeHUHOMeTpe .nPHXO,Il;HTCH ·Ha rpa-: . 

HHUY WKaJibi, BpeMH OTC'IeTa 3aMeTHO 3aTHrHBaeTC.H. 

'lJT06bi 3TOrO He npOHCXO,IJ;HJIO, HanpH)l{eHHH. Bbi6HpaiO.TCH 

YKJia,IJ;biBarowHMHCH B npe,IJ;errax O,IJ;HOH pa6o'leii WKaJILI. 
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IIepeMewaeMbiMH · KOHTaKTHbiMH rpynnaMH MO:>KHO 3a

,IJ;aBaTh 30HY ,IJ;BH:>KeHHH KapeTKH B HanpaBJieHHH OCH X 
IlpH KaCaHHH HX KapeTKOH cpa6aTbiBaeT 6JIOK peaepca, 

MeHHeTCH HanpaBJieHHe Bpa~eHHH ,IJ;BHraTeJIH H KapeTKa 

C 30H,Il;OM ,IJ;BH:>KeTCH B o6paTHOM HanpaBJieHHH. 

,!I;HCKpeTHOe .nepeMe~eHHe 30H,IJ;a B,IJ;OJib OCH Y OCy~ecT
BnHeTCH C HCnOJib30BaHHeM CJie,IJ;H~e:ii CHCTeMbl OT ,IJ;PII, 

Ha BXO,IJ; KOTOpOH no,IJ;aeTCH CTyneH'IaToe HanpH:>KeHHe. 3TO 

HanpH:>KeHHe nonyqaeTCH nyTeM ,IJ;eJieHHH onopHoro cTa6H

JIH3HpoaaHH.oro HanpH:>KeHHH Ha aBTOMaTH'IeCKOM ,IJ;eJIHTeJie 

conpoTHBJieHHH. Ko3d>cPHUHeHT ,IJ;eJieHHH MO:>KeT 3a,IJ;aaaTbCH 

B npe,IJ;enax ,IJ;O 100. ,D;rr& cornacoaaHHH axo,IJ;a cne,IJ;H~eii 

CHCTeMbl C BbiXO,IJ;OM ,IJ;eJIHTeJIH npHMeHeH KaTO,IJ;HbiH nOBTO

pHTeJib, COCTOH~HH H3 ,IJ;BYX JiaMn, nepBaH H3 KOTOphlX 

,IJ;JIH yaeJIH'IeHHH BXO,IJ;HOrO conpOTHBJieHHH pa6oTaeT B pe:>KH

Me MaJibiX TOKOB. 

Cpa6aTbiBaHHe aaToMaTH'IecKoro ,IJ;eJIHTeJIH conpoTHBJie

HHii npOHCXO,IJ;HT B MOMeHT H3MeHeHHH HanpaBJieHHH ,IJ;BH

:>KeHHH KapeTKH no X. 
B cxeMe ,IJ;eJIHTeJIH npHMeHeHbi pene P3C-9 /25 WT./ 

· H P 3C- 52 /2 WT ./. HanpH:>KeHHe ,IJ;eJIHTCH Ha conpoTHBJie

HHHX THna CII-5-0;05 c JIHHeiiHOCTbiO He xy:>Ke 0,5o/o. 

HanpJI:>KeHHe c aaTOMaTH'IecKoro ,IJ;eJIHTeJIH conpoTHBJie

HHii MO:>KeT 6biTb Bbi,IJ;aHO KaK B BH,IJ;e cna,IJ;aro~e:ii CTyneHbKH, 

TaK H B BH,IJ;e B03pacTaroweii, npH'IeM Jiro6o:ii nOJIHpHOCTH • 

liJiaro,IJ;apH 3TOMy, a TaK:>Ke'TOMy, 'ITO B03MO:>KHO CMe~aTb 

Hyneaoe nonmKeHHe 30H,IJ;a nyTeM H3MeHeHHH onopHoro 

HanpH':>KeHHH Ha •cne.riH~eH CHCTeMe, MO:>KHO. CB060,IJ;HO Bhl-

6HpaTb o6rracTb nepeMe~eHHH 3.0H,IJ;a no Y, a TaK:>Ke nerKo 

3a,IJ;aBaTh war C,IJ;BHra. 

IlpH ,IJ;BH:>KeHHH KapeTKH B,IJ;OJib X -HanpaarreHHH, X -Koop

,IJ;HHaTa TO'IKH 3anycKa BOJibTMeTpa OTCTOHT OT X Koop,IJ;H

HaTbi TO'IKH H3MepeHHH nomt H3- 3a-He06XO,Il;HMbiX 3a,IJ;ep:>KeK 

Ha cpa6aTbiBaHHe aaTOMaTHKH. Pa3HHUa TeM 6orrhwe, ·'leM 

6onhwe cKopocTb nepe,IJ;BH:>KeHHH KapeTKH. BpeMH 3a,IJ;ep:>KKH 

H3BeCTHO, H; · H3MepHB CKOpOCTb nepe,IJ;BH:>KeHHH KapeTKH, 

JJerKO HaHTH 3TY pa3HHUy: 06bi'IHO ·OHa He· npeBbiWaeT 

0,5 MM. 

C nOMOIUbiO aaTOMa TH'IeCKOH. 3JieKTpOJIHTH'IeCKOH BaHii.hi 

npouecc H3MepeHHH MO:>KHO BeCTH ,IJ;BYMH cnoco6aMH. 
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llepBhiH H3 HHX npe.n.nonaraeT cne.n.yro~yro nocne.n.oBa
TenhHOCTh p;eHCTBHH: 

lf3MepeHHe npH .n.BH)I(eHHH KapeTim ·no X BnpaBo ·
c.n.BHr no Y _-H3MepeHHe npH .n.BH)I(eHHH KapeTKH no X 
BneBO - C){BHr no Y - H3MepeHHe npH ){BH)I(eHHH KapeTKH 
no X BnpaBo H T . .n.. 

lf3- 3a yKa3aHHhiX paHee 3a.n.ep)l(eK, npH TaKoii nocne.n.o
BaTenhHOCTH X -KOOp){HH8Thl TOtfeK H3MepeHHH nonH 6yp;yT 
OTnHtf8ThCH npH ){BH)I(eHHH KapeTKH BnpaBO OT X -K00p){HH8T 
TeX )Ke TOtfeK, HO npH ){BH)I(eHHH KapeTKH BneBO. K He){OCTaT
KY TaKOrO cnoco6a MO)I(HO OTHeCTH e~e TO, tfTO yqac-TOK 
nopx.n.Ka 15 _ MM, ){BH)I(eHHH KapeTKH no X cpa3y - nocne 
nOBOpOTa HCnOnh3yeTCH_ p;nH -YCT8HOBKH HOBOrO nonO)I(eHHH 
no Y, T,e. <PaKTHtfeCKH H3 H3MepeHHH Bhma.n.aeT. 

,[J;nH 6hiCTPhiX npHKH){OtfHhiX H3MepeHHH nonH, KOrp;a 
TOtfHOCTh tPHKCHpOB8HHH TOtfKH H3MepeHHH MO)I(eT 6hiTh 
B npep;enax ±0,5 MM, MO)I(HO HCnonh30B8Th 3TOT cnoco6 
H3MepeHHH. 

BTopoii cnoco6 H3MepenHH nonx npe.n.nonaraeT cne.n.yro
~yro nocne){OBaTenhHOCTh p;eifCTBHU, pe3KO nOBhiCHBWyiO 
TOtfHOCTh: 

H3MepeHHe npH .n.BH)I(eHHH KapeTKH no X· BnpaBo- c.n.BHr 
no y - ycTaHOBKa 3ou.n.a npH .n.BH)I(eHHH KapeTKH no X. Bne
BO - H3MepeHHe npH ){BH)I(eHHH KapeTKH no X cnpaBO H T.){. 

B 3TOM cnyqae X Koop.n.HHaThi ToqeK H3Me:penHH nonx 
naKna.n.hiBaiOTCH .n.pyr Ha .n.pyra npH n~6oM 3axo.n.e Ha 
H3MepenHe. 

YcTaHOBKa 30H.n.a no Y -Koop.n.HHaTe B KpaiiHHX nono
)l(eHHHX KapeTKH npOHCXO.ziHT B MOMeHT, KOrp;a H3MepeHHe 
He Be.n.eTcx; Koop.n.HHaTa tPHKCHpyeTcx-. B 3TOM cny_qae 
C TOtfHOCThiO-He Xy)l(e +0,05 MM. . - . ' 

Ha BpeMH H3MepeHHH cnep;H~aH CHCTeMa, nocpep;CTBOM 
KOTOpOH ocymeCTBnHeTCH C){BHr no Y, OTKniOqaeTCH. 

3neKTpO){hl H 30H){ BhiiiOnHeHhl H3 Hep)l(aBero~eH CTanH. 
,[I;HaMeTp 30H){8 - 0,5 MM. 3neKTponHTOM cny)I(HT 06hitfH8H 
BO){OnpOBO){H8H -BO){a,, yp;enhHOe ConpOTHBneHHe KOTOpOH 
B paCCMaTpHBaeMOM cnyqae COCTaBnHeT OKOnO 30000M.CM. 

Ha noMe~eHHble B 3neKTpOnHT 3neKTpO){hl no.n.aeTCH 
nepeMeHHOe ·Hanp!J)I(eHHe C tf8CTOTOH 1000 Zll H aMnnHTy
){OH 1 e oTreHepaTopa 3BYKOBhiX qacTOT T3-33. 
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06~Hii BH.n. ycTaHoa:~m noKa3aH Ha pH c. 1 ~ . - · 
KanH6poaotfHhie 3KcnepH:MeiiThi c BaHHoii npoao.n.HnHcl. 

Ha Mo.n.enH uimHH.n.puqecKoro KoH.n.eH:caiopa,- pacnp.e,z:teneime 
noTeHUHana B nonepeiiHOM CetfeHHH KOToporo- p;aeTCH- co
OTHOWeHHeM: 

_ V(r) v. . 
0 _,;canst. 

en (r /RBHyTp) en (RHap/RaHyTJ . 

0Ka3aJIOCh, tfTO -OTKnOHeHHe 3KCnepHMeHTanhHhiX .Ii;aHHhiX 
oT pacqeTuhxx· cocTaBnxei MeHee· o.n.Horo· npoueHTa, ·ecnH 
HCKniOtfHTh npHrpaHHtfHhlH cnoii I. 5 MM/, r.n.e y)l(e'mi.tfHHaiOT 
cKa3hiBaThCH .·MeiiHCKOBhie HBneHHH. HaH6onLmyro _ Iiorpelli
HOCTh. B H3MepeHilH l3HOCHT p;peii<iJ aMnnHTYhhi reHepaTopa. 
KOTqphiH cocTaBnxeT npH6nH3HTenhHO 10 Me B qac npu 
Hanpa)l(eHHH 1 e. -3To 03Haqaei, tfTO .n.na H3MepeHHH nona 
C TOtfHOCThlO l~o, He06XO){RMO, tfT06hiBpeMa 3KCnepHMeHTa 
He npeBhiWano 1 qaca. 

M ooe/lupoeanue 3/le KT!lpU'-IeCKUX no/leU .. 
t.~enmpaAbHoii o6Jiacmu ycKopumeAJl Y~ 120M 
u ycmaHoeKu "(/)" 

C nOMO~hio 8BTOM8THtfeCKOH 3neKTpOnHTHtfeCKOH B8Hllhl 
. Mo.n.enHpoaanHch nonx ueHTpa ycKOJlHTena Y;.120M H ueHT
pa .. ycTaHOBKH "4>". 3a ocHoBy 6LmH :B3aThi HaH6onee 
BepoaTHhie pa3Mephx 6y~y~Hx ycTaHoBoR~ BH~ ·· MaKeTa 
MO)I(HO BHhe-Th H8tPOTOrpa<iJHH pHc.'-2. -

. 3neKT_pii~e_CKHe ·nona· CHHManHCh c illaroM 5 MM ·no 
X H 5 -·MM rio Y. Ha pHc. 3 noKa3a:H o)iHH li3 pe3ynhTaToB 
H3MepeHHa _ 3neKTPHtfeCKoro nona ycTauo:Bim "4>", 'npe,it;. 
CTL~.BJleHHhiH B q:ia<lJifqeCKOH o6pa6oTKe. JlHHHH' Ha rpa:tPHKe 
nOK83hiB810T nOTeHUHan B TOtfK8X paBHOMep·H'oro npOXO)I(
p;eHHa 30H){OM .napannenhHO OCH XC tPHKCHpOB8HHbiM '3Ha• 

· q·eHHeM-· Y. riepexo.n. 3ou.n.a' a.n.onh ocH · Y mimar co'oTBeT-
cTayeT uo13oii nHHHH.' · · -.·: · 

:: AiianH3 '3neKTp~qecKHX noneii ueHTpanhHhiX o6nacTeii,. 
OTCHaThlX .. Ha 3neKTpOnHTiltfeCKOH Baixue; npHBeJr_ K. ci:ie!.' 
,IJ;YIO~HM npaKTHtfeCKHM BhiBO,IJ;aM: 
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3nexTpH"lecxoe none B meJIH Me)l(,IJ;y tPHnepaMH MO:ll<HO 
C"'HTltTb O,IUIOpO.I(HLIM, Ha"'HHa.ll C paCCTO.IIHH.H 75 MM OT 
HOHHOrO HCTO"'HHKa ,I(n.H o6eHX MalUHH. 

EcnH paccTO.HHHe B ropH30HTanLHOH nnocxocTHMe)l(.I(l, 
$HnepaMH 40 MM .I(n.H ycTaHOBKH Y -120 M H 50 MM ,I(n.H 
ycTaHOBlCH "cl>", TO Bcne.I(CTBHe npoBHCaHH.H UOJJ.H. BHyTpb, 
3$$eKTHUa.H WHPHHa menH .I(~.H Y -120 M. paBHa. ~0 . MM, 
a ,I(n.H YCT&HOBKH "cl>" 70 MM. 

B o6nacTH, xa3anoc11 6LI, O.I(HOPOAHoro 3neKTPH'«~cxoro 
non.H 3Ha"leHHe Ex na.naeT npu npu6nH)l(eHHH K 3a3eMl}eHH:o
MY 3neKTPOAY. 3To o6'b.HCH.HeTCJl T.eM, "'TO "laCTb -cunoBWX 
nHHHH H.I(eT He K 3a3eMneHHOMY $Hnepy, a K Kpb1IU1Ce Ba~. 
xyyMHOH xaMepLI, HMeromei TO)l(e HyneBoi' noTeHJ.UiaJI. · 

0T,I(enLIIO MO,I(enHpOBanC.H yqaCTOK Me)l(,I(y nynnepo~ 
H HCTO"'HHKOM HOHOB, B MaCWTa6e 4 : 1. Pa3Mepbl nynnepa 
6LinH Bb16paHLI Ha OCHOBe aHaJIH3a pac"leTHbiX TpaeKTOpHH 
,I(BH)l(eHH.H "laCTHU, npH ycnoBHH O,I(HOpO.I(HOCTH 3neKTpH"lec-· 
xoro H ManiHTHoro nonei. Ha MO.I(enH H3yqanocL BnH.HHHe 
Ha 3nexTpH"lecxoe none pa3MepoB BBO.I(Horo oxHa nyJIJiepa~ 
a TaK)l(e paCCTO.HHH.H OT nynnepa ,1:(0 HCTO"'HHKa HOHOB. 

Ha pHc. 4 npe.I(cTaBneH O.I(HH H3 pe3ynLTaTOB TaKHX 

3KCnepHMeHTOB. 
Kax H npe.I(nonaranocl., ' BapHaUH.H pa3MepoB oxHa 

OTpa3HnaCL Ha r~6HHe npOBHCaHH.H noTeHD;Hana 6nH3 OKHa, 
B pe3ynLTaTe qero MeH.HnHCL xax Ex, Tax H E Y -xoMno
HeHTLI 3neKTPH"leCKOrO non.H. 

Hap.HAY c uccne.I(oBaHH.HMH 3nexTpH"lecxoro non.H B 
n;eHTpanLHoi o6mtcTH ycTaHoBKH "<I>" H Y-120M, Ha aB
ToMaTH"lecxoi 3neKTpOnHTH"leCKOH BaHHe HCCne.I(OBanHCb 
non.H 3neKTPOCTaTH"leCKHX BbiBO,I(H~X CHCTeM H pacnpe.I(e
neHHe non.H B paioHe _pacnono)l(eHH.H neTnH CB.H3H Bll 

CHCTeMLI Y-120M. 
lfcnonb30BaHHe . BaHHbl. no3BOnHnO BO BCeX cny"la.HX 

6LicTpo · nony"'HTL pe3ynLTaTLI, . y.I(o6HLie .I(.ri.H · aHanu3a · H 
o6pa6on<H·. · 

B xaqecTBe ,I(anLHeiwero pa3BHTH.H- MeTo.I(a npe.I(nona.: 
x:aeTc.H 3a.I(eicTBOBaHHe BaHHLI B cHcTeMe c 3BM HailpH~·2 
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