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MarHIITHbe none wecTuMeTpoaoro cuHxpouuKno'rpona 

I-1snaraJOTCH pesynhT8Thi. oa6oThi no KQppeKTHpoaKe 
M8I"HIITHOI"O n0m1 aneKTpOM8rHHT8 rueCTIIMeTpOBOI"O C:HHXpo
UifKnoTpOH8 06'b9.lllfH9HHOI"O HHCTHTyTa Sl.ll9pHbiX HCCne.llOBa
HHii1 BhmonHeHHoii B nepuo.u 1952-53 r.r. I-1cnonbsoaanHCh 
,llaHHbie H3 pa60'IHX. :>KypHanoB If OT'I9TOB 1 .OTHOCSIWHXCSI K 
usnaraeMoMy aonpocy. 0TMeqaeTCSI y .uoaneTaopuTenbHoe 
cornacue pacct~uTaHHpro nong WHMM c axcnepHMeHTanhHO 
onpe.ueneHHhiM ero snat~eHHeM. 

I-1ccne.uoaaHHSI, npoae.ueHHhie B 1949 ro.uy npu cpop-...mpoBaJnm M8I"HHTHOI"o nonJI 

aneKTpoMarHHTa nSITHMeTpoaoro cuHxpounxnoTpoHa OI-1.HI-1, noxasanu Texnut~ecxyro 

H 9KOHOMH'IeCKYIO uenecoo6pa3HOCTb yaen!f'19HHSI HH.llYKUHH B :>Kenese MQ.I"HHTOnp&BOJ!I.A, 

Tax xax B ttSITHMeTpOBOM aapnaHTe ycxopnTeng .nonroca aneKTpoMai"HHTa xoHCTPYKTHBHO 

6binlf ocymeCTBneHhl Ha6opOM CTanbHhiX .llHCKOB C !llfaMeTpOM OT 6 .llO 5 M 1 TO npe.u

CTaBnSinaCb peanbHaSI n npocTaSI B03MO:>KHOCTb nyTeM sanonneuug :>KenesoM xonbueBhix 

ycTyHOB Ha nonJOCaX .llOBeCTll llX ,llll8MeTp .llO 6 M. 

Peanusauug aToii B03MO:>KHOCTII, BhmonHeHHaa: npu peKOHCTpyKUIIH ycKopuTenSI 

B 1952-53 r,r., npuaena K yaenuqeHuJO aHepruu ycKopSieMhiX t~acTHU not~TH a nonTope 

pa3a, npu 9TOM CTanbHhie Kph!WKII ycxopuTenbHOil KAMepbl1 SIBnSIIOWHeCH nonJOCHh!Mif 

HaKOH9'1HIIK8Mll 1 6hinll yBennqeHbl ,llO 6 M 1 a B03.llyWHhli1 ,3830p Me:>K.lly HllMll yM~Hb-

weH c 80 .uo 60 eM, HoMIIHanhuag uanpSI:>KemiocTb Mai"HHTHOI"O nong B uenTpe 

xaMephi 16500 apcTe.u 6hina nonyt~eH a OT O.llHOI"O us pa6ot~ux rene.paTopoa npu TOKe 

oKono 4100 aMnep If nanpg:>KeHHH 220 aonbT, 

1. Mo.uenHpoBaHue wecTIIMeTpoaoro aneKTpoMarnuTa 

06LI'IHO cpopMRpOB8Hlf9 M8I"HHTHOI"O nong B 3a30pe 6onbWHX sneKTpOM8I"HHTOB 

npOll3BO.lllfTCSI nper.BapHTenbHO H8 M8nhiX aneKTpOMai"HlfTBX - MO,llenH>.1 BhlilOnHHeMhiX 

( 
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' 11 
ao 0,01 paaMepos, MOll.e11HpyeMbiX MarHHTOB • .Unst wecTnMeTposoro a11eKTpoMarHHTa 

Bbi60p KOHcpurypSUHH 110niOCHbiX HSKOHe'!HlfKOB 11pOH3BOll.lf11C51 Ha 911eKTpOM8rHMTe -

MOll.e11R B M8CWTa6e 1 : 4,16. npn 38ll.8HHOM MMHUM811bHOM 383ope Me)Kll.Y nepucpepu~·· 

HbiMH WMMM8MH 
1 

H8J1ll.eHHbiJ1 H8. MOll.e1111 npocpM11b WHMM 1 ll.Oli)KeH 6btll o6ecne'!MTb 

MOHOTOHHhiA cnall. · nons1 no pall.nycy Ha 4%' ao 2700MM, rll.e noKaaaTenh cnall.a no1151 

R rill n = - if '7f'r . ., 0,2. 3TO 3H8'ieHHe pa6o'lero p8ll.Myca B 2700 MM COCT8Bll51-

eT oKono 90% acpcpeKTHBHoro pall.nyca aneKTpoMarHMTa. TaK KSK ll.8llbHel1wee yeenn

qeHue BbiCOTbl WMMM 51B11H110Cb He)Ke11aTe11bHbtM na-aa p8ll.KO'i8CTOTHbiX Tpe60B8HifJ1 1 

TO ysenuqeune acpcpeKTHBHoro pall.Kyca MOll.ennponanocb aa C'ieT 6oKOBbiX WlfMM 1 yoe

liH'iHBBJOUlHX ll.lf8MeTp KpbiWeK K8Mepbl Ha 100-120 MM, .Un51 yMeHbWeHl!51 30Hbl ecTe

CTBeHHOrO napa6omi'ieCKoro cnall.a 6hillll noll.o6paHht tllHMMhi B ueHTpe nomocoe. TaKMM 

o6pa30M 6ht11 HSAll.eH H8 MOll.elll! npocpH11b 110liiOCHhiX H8KOHe'iHifKOB 1 KOTOpb!il: ll.Oli)KeH 

Gblll o6ecne'!HTb MOHOTOHHhtA Cl18ll. 1101151 OCBHOHOro aneKTpOM8rHHT8 B 4-5 % ll.O pa

ll.Kyca 2700-2750 MM. 

2. Pac'ieT npo¢111151 WMMM 

3KcnepMMeHT8.'1bHOe WIIMMHpOB8HHe llO.T!SI S11eKTpOM8rHIIT8 1 npH lf3BeCTHOM 

H8BbiKe 1 npell.CT8B11HeT 11pOCTyJ0 1 HO ll.OBOllbHO Tpy ll.OeMKyJO onepaUHIOo .U11H ycKopeHIIH 

' ..+. 2) 
STOrq npouecca MO)KHO paC'ieTOM aapaHee OUeHUTb He06XOll.UMbtil: 11p0't'IIllb WHMM • 

nucT )Keneaa - WHMM8 1 H8K118ll.biB8eM8H H8 K8.>i(lJ.bttl: 110li!OC 1 H8MarHU'iHB8eTCSI ll.O ee-

11H'iHHbl "8" raycc. npu OCeBOM HSMarHU'ieHI!lf 1!3MeHeHHe OCHOBHOrO 110liSI OT ll.8HHOfi 

WHMMbl 011HCbiB8eTCH 110TeHUU81IOM: 

cp .AI(:!-~') 
( 1 ) 

rll.e 
8 ..JJI= '>'J'I' raycc. 

[ cz-x~rz-+ Cr- )I,) :1. + (II. -;e ').II. J .:1/.:t. 

Ec11n paaMepbt WHMMhi o6oaaaquTh qepea 2a-pall.H811hHYJO wupnHy WIIMMhi, 

2 t - ee ll.11HHY H 2 cl - T0111UHHY WHMMht, To cocTaB1151JOIUa51 no1151 H~ a 111IOCKO~Tn 
..e ., 0 OT ll.BYX WHMM 1 · p8CI10110)KeHHblX C 3830pOM 2 h 1 MO)KeT 6h!Tb Bhl'iHC11eHa 

no cnell.yJOmeA cpopMy11e: 
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(2) 

} 
rae .:X H d - TeKyLUHe KOOpaHH8Tbi DO lUHpHHe WHMMbi H ee anHHe1 COOTBeT- · 

CTBeHH0 1 a TOnlUHHa WHMMbl 2 o{ ;aMeHena 3MDHpH'IeCKHM 3H8'19HH9M 2 cla.r•l,B.2cl, 
rae KOa<flcpHilH9HT 1,8 Y'IHTbiB89T acpcpeKTHBHOe yTOnLUeHHe WHMMbi 38 C'I9T 

"oTpa:»<eHHst" n :»<eneae nomoca. Haqano xoopaHHaT pacnonaraeTCSI. a uenTpe CHM-

OrpaHH'IHBaSI~b npH ouenxe aeftcTBHSI WHMMbi oonacTbiO 

rae ~ - paaHyc KpHBH3Hbl WHMMbi1 MO:>KHO npene6peqb ee KpHBH3HOA H C'IHT_8'fb 

2 t = ex;) • B &TOM cny'lae cpopMyna (2) npHHHMaeT BHa: 

D.ns o6nacTu .X > h ueo6xoaHMO y'lHTbiBaTb KpHBH3HY WHMM. Haaoonee 

npOCTO 3TO MO:>KHO caen8Tb1 p830HB KpyroByiO WHMMY H8 psa y'l8CTKOB 1 XS:>KabiA 

M3 KOTOpb!X C'liiT8Tb npSIMOnHHeAnoA WHMMOA XOH9'lHOA anHHbl 2 t > 2 h H npo

cyMM1!pOB8Tb HX aeilCTBH9o npH 3TOM npaKTH'l9CKH aOCT8TO'lHO DpOCYMMHpOB8Tb 

·. 



6 

II X llOKCTI.llH~ TO'! bKO [I remvWTpl! 'ICC K0~1 lieHTpe 3830pa 31JeKTpOMarHll Ta, 3KCTp8HOJiii-

pyn IIOJJY'IG!II!biE' LHll!Hhle LlO TOft o6,18C:Tll 1 rne llllliH8 UJHMI\1". B pacqeTe C'lliT8118Cb 6ec

KOH8'1110 llllllliiiOH, • ~' 

n 0Jlb3YHCq ·'a'rH~fH c666pa)KelUIHMU I. M,6ilenirpoB8HUe riJeC.Tl!MeTponoro 3118KTPOMar-
' ·:..~ >.. ~ ... , ' • . ,, 

lll!T8 6b!110 nqnonueuo p~c:::.TOM LleiiCTBHSI_abi6paH_HOI'O npocp~llSI UJUMM, npuHUM8SI cna.a 

nom1 no paLlnycy. 'll ·nnocKonapannenbHOM aaaope MarmtTa TeM· ·m:e, ti1'o u a ero MO,Llenn 

OI:MI!i p8CC'lHT8Hb! nep!icpepHRHbl8 H ~eHTp811bHhl.O WHMMbL n'llSI o6ecne'IOHHSI MOHOTOHHOI'O 

cna.aa nonsr no P8LlHycy, 

3) . .. . . . . . . 
B pa6oTe ··w:a akcnepuMeHTax no ycKopeHHlO qacTuu :O.o aueprnu 500 M::>B, 

aumonueHHhiX ua wecTHMeTpoaoM 'ycKopuTene 0Hfll1 a 1951 roLly, 6hi110 noKaaauo, 
' . . . . . 

'ITO yaenuqeuue napaMeTpa h- napa60J1H'l8CKOro Cn8Ll8 M8I'HIITHOI'O nOJISI 1 38 C'leT 

ycT8HOaKH KOHH'IOCKHX WHMM 113 MSII'KOI'O m:eneaa a UOHTpe yCKOpUT811SI 1 npuae,LlOT K 

yaeJlH'IOHI!lO HHTOH~HaH~CT~ TOK8 ycK~~-ellllbiX 'l8CTHU a 5-10 p83, 3To MOX<eT 6biTb 

06'bSICHOHO K8K YCHJlHHOHHOM M8I'HHTH.Oit cpoKyCHpOBKH H8 H8'18JlbHOii CT8.QHII yCKOp8HIISI 1 
• .. • "~:~. ... ¥ '.. , •• ':' ·' • 

T8K If cJlHKCUpOa8HHOM MarHHTHOI'O UOH.Tpa yCKOpi1T811SI OTHOCHTOJlbHO ll0110>1(8UHSI HOHHOI'O 

' 
HCTO'IHHK8o TaKH9 KOHH'IOCKHe WliMMbl 1 yaemt4Ha8l0lllll8 none a UOHTpe Mui'HI!T8 H8 

aenH'IHHY AH .. 0,005 H 01 6bii1H pacc'luTaHbi no cpopMyne (2) 1 npH'leM a pacqeTe 

Ka>I<LlhiR Kouyc aaMeHSIIlCSI LlByMSI paauoaem!KHMH no o6'beMy napannenemme.aaMH, 

. 3, MaruHTHhie H:j)Mepeunst If ucnpaaneuHe pa.auani;>woro 

cna.aa nom1 

On~i~ KoppeKTHpoaauust H MOLlenupoaauilst aneKTpoMaruuTa nstTHMeTpoaoro · :aapu

auTa yCKOp!iT811SI . QOK.a3aJ1 lleo6XOLlHt..fOCTb LlOnOJlHHTOJlbHOR KoppeKTHpoaKJI nepucpepHRJJOR 

'18CTH nOilSI OCHOBHOI'O SI18KTpOM8rHHT8 Ii3,;.3a uenollHOrO ero noao6HSI :caoel\ MOL1811H 0 

rloSTOMY1 .LlllH Y Ll06CT8a 9KCI19pli!'-18HT811!>HOr:o Wli!'-1MiipOB8HHSI 1 KOppeKTHpylOUlliO WHMMb! 

6hlllli pa36HT~i H~ . KOJlbU~BbiO ~~Hhl 1 K8:>!(aaS!' li3 KO;OpbiX co6ToHmi H3 24 cerMeHTOB, 

cocTaaneHHhiX ua6opoM m:eneaHhiX nnaCTHH paanH'IHOil TOilllll!Hhi, 3To o6ecnequaano 

y Ll06CTaO ycTaHOaKH lliHMM l! 6biCTpOTY l!3MSHeHIIH HX npocpHilSio JlnSI a03MOX<HOCTH 

Cp8BH8HHSI LlOltCTBHSI Wl!MMt Bhi6p8HHhiX H8 OCHOBaHHH MOLlemipOBllHHSI .l! Ha OCHOB8HHH 

0 
pacqeTa, ceKTOp nonrocoa B 60 : 6bm ocTaaneH c nnocKHM aaaopoM a 60 eM, Ha cex-

o . 
TOpe B 240 13bii10X<8Hbl Wl!MMhi MOL1811bHOI'O Bapl!8HTa u, H8 OCT8BWOMCSI COKTOpe 
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0 
B 60 1 6b!nll BhinO:IKeHhl WllMMhl 1 rronyqeHH&Ie B pe3ynhT8Te pacqeTa. J\'\aJ:'UIITHhl9 H3Me· 

peun5i B rrnocKOM 3a3ope rroKa3an!x, 'ITO pa.ananhHhlii crra.a rromr OKa3ancsr H~_0,5% 6onb· 

we, '19M cne.aoaano lf3 .08HHh!X ITO MOLl9JUlpOB8Hif!O sneKTpOM8J:'HHT8o 3TO Bhi3B8no He-

06XOLllfMOCTb .aorronHHTenhi!OH KoppeKnrpOBKll rronsr B o6naCTif R = 2500-3000 MM. ripM 

Bb!60pe Heo6XO.OIIMhiX WIIM!vl IIX uapall.teTphl Bb!OHpanMCb Ha OCHOB8HIIM OUeHKM ITO 

cpopMy.rw (3). illnMMhi Kperrnnnch ua rroBepxuocTu rromoca c noMOlllhiO pacnopHhlX 

naTyHHblX BlfHTOB 1 'ITO o6ecrre'IUBano 6hiCTpOTY Bb!60pa rrpoctmnsr WIIMM. 

J\i\ 8J:'liiiTHhJe Il311.19peHIHI rrpoBOLlHniiC b C IIOMOlllb!O stnepHOJ:'O M8J:'HIITOMeTp8 If 

LllfcjJq1epeHUif8nbli0-6anJUICTII'IeCKMM MeTOLlOM C UOMOll(biO LlBYX K8TyWeK 1 BpamaeMbiX 

0 
Ha .180 , onua 113 KOTOphiX uaxonunacb B uenTpe M8I'HllTa, a npyi'ast rrepeMewanach 

snonb pan11yca. ToquocTb ll3Mepenua B o6o11x MeTonax cocTaBnsrna :!:. 0,1%. 

4. Yl3MepeHue u ucrrpaeneuue a3MMyTanbuoti Heo.anoeo.anocTH 

A3HMyTanhH8st neonnoponnoCTh Mar:HIITHOI'O rronsr ycKopiiTensr Bbl3hlBaeT 

BhiHY)!UleHHhle KOne68Hllst YCKOpSieMblX '18CTMU. 31-o IlpllBO.rlllT K LlBH:tKeHlllO '18CTll,U 

OKOnO ::lqXjJeKTllBHOJ:'O M8J:'HHTHOJ:'O ueHTpa 1 CM9llleHHOJ:'O OTHOCMTenhHO J:'eOMeTpH'IeCKOJ:'O 

UGHTpa M8J:'HilT8 H8 eenH'IllHy 

LlR = 
Rl-t, 
n (4) 

h, - 8MITniiTYLl8 rrepBOH I'11pMOHIIKH 1 n - ITOK838Tenb 

1!3Meneun st nonsr. 

llBJDK9HII9 '18CTHU OKOnO CMeWeHHOJ:'O UeUTp8 yMeHbW89T1 COOTBeTCTBeHHO pa6o· 

'lllii panuyc ycKopnTe.nsr 11 rrpenenbHyJo ::lHepi'nlo qacTuu. Peanbno MO)KHo 6&Ino .ao

nycTIITh cMemeul!e ~R~ 1-2 eM Ha rrpenenbHOM pan11yce_. B ::lTIIX ycnoBI!SIX HeoGxo

LlltMo TaK acnpam!Tb none, 'IT06hl aMrrnnTyna rrepeoi1 I'BpMOHMKH 83HMyTanbnoii HeonHo

ponuocTn rronst He npeBhiwana 0,05%. V13Mepennst 83HMyTanbHoii HeonHoponHocTn rronsr 

C TO'IHOCTblO LlO 0,05% 1 o6ecrre'll!b81U!Cb C ITOMOLUb!O rrp116opa, OCHOB811HOJ:'O H8 li3Me

U9Hllll M8J:'lUITHOii np011JfU8eMOCTII cep.ae'IIIIIK8 H3 M8J:'!IliTO.rlll9neKTpi!K8 11p11 lf3MG!Ieiii!H 

4) 
uanpsr>K811HOCTII M 8J:'JIIITIIOI'O rronsr 
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KaK noKaaanii II3MepeHIIH, HecKoppeKTIIpoBaHHOtl' none IIMeno B03MylUeHIIH no 

0,4%, CBH38HHbJe C HenOCTOHHCTBOM B03LlYlllHOI"O 3830pa aneKTpOM8I"HiiT8 no 83IIMyTy 

IIa-aa HeTO'iHOCTii B TOnlUIIH8X OTLlenbHb!X WIIMM B CeKTOpa;;:1 COCT8BnHJOlUefi B CYMM€ 

2-3 MM. Ce-KTopuasr cpopMa WIIMM c ua6opoM .TonmiiH noaaonsrna. onepaTIIBHO npo-

Ii3BOLlliTb IICnpaaneHIIe nonH Ita COOTBeTCTByiOlUIIX yqacTKax. Yfcnonb30B8HHaH npii 

Ii3MepeHIIHX II HCnpaBneHIIII nono:tKeHUH MeLlH8HHOfi noBepXHOCTU, MeTOLlliK8 nnaB8IOlUefi 
56) . 

neTnii c TOKOM • noaaonsrna onpenenHTb He TOnbKO cpenuee nono:tKeHHe Menn:aHHOfi 

ITOBepXHOCTli 1 HO II ITOliO:tKeHIIe UeHTpOB op6HT yCKOpHeMb!X 'iaCTHU Ha COOTBeTCTByiOlllliX 

panHycax. 3Ta MeTO.l;J.liK8 IT03BOJIHJia KOHTp01'!HpOB8Tb TO'iHOCTb M8I"HHTHbiX. li3MepeHH:fi1 

a TliK)l<e IICnpaBnHTh 8Mnnn:Ty LlY II cpaay nepBOH rapMOHIIKH 6e3 li3MepeHJIH HeOLlHO

POLlHOCTH nonsr. D.nsr nononHnTenbHO.i!: KOppeKUltli ncinH npn 8TOM IICnOJib30B8nHCb HMeJQ-

WiteCH 3a3'?Pbl Me:tKLlY Kpb!WKaMH ~8Mepbl yCKOpHTensr H nOJIIOC8MH aneKTpOM8I"HIITa. 

Y'CT8HOBneHHb!e B 8THX 3a3opaX WHMMbl IT03BOnHnH T8K:tKe OCylUeCTBHTb II KOppeKUIIIO 

aanMyTaJJbHOfi HeOLlHOpOLlHOCTH rro.nsr, Bbl3BaHHOfi KOHCTpyKUHHMH KpenneHIIH Mai"HHTHOI"O 

KaHana H BapHaTopa. Y'KasaHHb!e. 3a30pbl, ITO- 14 MM Bb!COTOIO, OKasanHCb LlOCTaTO'iHb!Mlt 

nnsr n:cnpaBJ!eHH:H C nOMOlUb!O WHMM TOl1lUIIHOIO no 10 MM HeOLlHOpOLlHOCTe.i!: nOJ!H 

nopsrnKa 0,5%. 

B Ta6nn:uax N2N2 1-2 H Ha puc. 1,2,3 H 4. npn:aeneHhi ocHOBHhre napaMeTpbi Mar-

HHTHOI"O nORH weCTHMeTpOBOI"O YCKOpHTel1H. 

3 a K n 10 q e H·H e 

1. MarHHTHoe none wecTHMeTpoaoro CHHxpouHKl10Tpoua OTWHMMn:poaaH0 TaK, 'iTO 

none3Hb!H pa.i:myc B B03LlYWHOM 3a3ope B 600 MM COCTaBnHeT ¢93% OT I"eOMeTpH'ieCKO • · 

ro. 

2. AsHMyTanbHasr HeonuoponHoCTb nonsr nocne ee HcnpaaneHn:sr Ha npenenbHOM pa

LlHyce 2800 MM -no aMnJIHTyLle nepBOH rapMOHHKH COCTaBJ!HeT -0,05% li 1 COOTBeTCTBeHH01 

ITO nono:tKeHHIOM8I"HIITHOI"O UeHTpa Ll/l.f:: 5 MMo 

3. D.eilCTBHe WHMM 1 paCC'iHTaHHb!X no cpopMynaM 2 H 31 LlOCTaTO'iHO XOpOWO 

COI"JiacyeTCH C 8KC!'IepliMeHT8JlbHb!MH- naHHb!Mli. 

R. OUt 
4. napaMeTp 1'\.C.,.'B" ~ LlOCTIII"8eT KpliTH'ieCKOI"O 3HaqeHHH_ 0 12 Ha 

R. = 2790 MM. Ha aToM panHyce cnan nonsr cocTaansreT 4,8%. 

5. 3Kcnepn:MeHTbl C _ny'iKOM YCKOpeHHb!X qacTH:U noKasanH 1 'iTO npeneJibHhi:li pa-

LlliYC ycKopeHHH Z 2790 ±_ 5 MM, a CMemeun:e Mai"HHTHOI"O UeHTpa COCTaBnHeT 

17-20 MM. MaKCHManbHasr aHeprusr npoTOHOb .1pu aToM nocTHraeT 3Ha'ieHHH 685 Maa. 
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TaOJIMUa If. I. 

3aBMCtUIOCTb H8IlpSJXeHHOCl'M MarHMTHOrO IlO.'Iil OT TOKao 

OJ CW-1. 1200 I500 I800 2100 2400 27oor- 3000 3300 

1-1 a pe-r. 9000 10820 12130 I3250 IJ900 I4600 15090 15520 

d~. 3750 4000 4100 4I50 4200 4JOO 4500 4950 

H 3Joq-· 16170 16450 I6570 I6630 16700 16'/80 17030 . 17600 

- ~- .. - L-..-------

IL 



1 1 

- .. ,... . ' ~ .... · ' . .: . Ocao_BHLie_ napaMeTpw MarHHT!foro noJISie 

RJ.A.o l-1 3rc.-r. M;% n. h ~.a·. AR. y>o ·· 11pHMe\laHHe OJ ='(I MO.,. H. "' I 

0 16610 o,oo I. . n. =0,2 Ha 
· R.. =278,8cx. 25 16600 0,06 ' 

50 16~90 0,12 \1:0,25 Ha 
' R. :a2?9, 7CM .. 

75 ,· 16580 • .. '_0,18 
n =1,00 Ba -, 100 16570 '0 24 0,003 R = 285CM ·' .. 

!50 !6540 0,42 
•' < •,· .. I· 
200 16510' " 0,60 0,007 0,078 2,6 105,!K 

' 250 16480 0,78 
. 

300 16450 0,96 0,07~ 2,63 95,5 
' 400 16420 1,15 

500 16390 1,33 0,01 ·· 0,079 3,96 86 

600 16350 1,57 ' .· 
·. 

800 16.300 1,87 0,016 1,04 87 
1000 16250 2,17 0,017 0,062 4,03 79 

1200 16190 2,56 0,0039 0,25 301 
.. 

1400 16140 2,86 0,034 ~,2 
·. 

1600 16090 3,18 0,025 0,04~ 2,9 
1800 16040 3,43 0,079 5,1 
2000 15990 3,73 0,03~ 0,01~ 0,9 

' 2200 15940 4,06 0,032 2,1 
2400 15900 4,27 0,022 I,4 
2600 15850 4,63 0,042 0,089 5,'1 
2650 15840 4,62 - - ... 
2700 15830 4.75 0.045 0,02 1,35 233 
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R.u..u. H 3rc.r· 4H.% n h ~/ AR qoo H.., " .-'0 
'd=VtU-. I 

2750 !5820 4 82' ' . 

2775 I58IO 4,8! 0,16 

2800 !5800 . 4,93 0,265 0,05:3 0,6 

2850 !5630 5,88 I,006 

·2900 !5220 8,:3 

3000 13700 2.H3MepeHHH pacceRH-
.. Horo nona 3a pa-

3!00 II700 ~Hyco~ 2900 ocy-
~ecrBnanoc& c no-

3200 9JOO nomoD ¢noxcwerRa 
H KaJnt~poaamto 

3300 7400 Karym~~ c roqHoc-
Tbll I-~. 

3400 6100 

:3500 5!00 

H 3600 4400 

11 3700 3800 

' 3800 3200 

. 3900 2950 
~ 4000 2600 

4200 2000 
-

4400 1700 

4600 1400 '. 

I 

4800 1050 

5000 900 

5200 500 

5400 300 

60001 0 
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