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I. B BE J( E H 11 E. 

,nrumasr paOOTa D031UlltJI8 B OM3H 0 3a,I(alJCH H3MO{MT:& BOH'l'Op 

r.tariDITHOii ltJUtYKUIDI B nysup:oiconoii no,n;opo.u;Hoii I<BMepe yorauomm 

"Jllo,nMMa" npi OOMO!Jta Tpex ,I(8TlJHROB XOJ[J18 C TOtiHOOT:&IO B onpe,n;e

Jiemm a6COJIIOTHOH BeJilil!HHU B Jiytmleii, tJeM 0 ,I% H B onpe,n;eJieii1UI 

HBIIp:tBJJeHIDI Jt .nylJliieil, lJCM I5 Mllif.VT. C:Jie.n;onano onpe.zteJiliiT:& adco

JDOTHyl) BOJml!HHy' H HartplDJIOHJie BOI<TOpa no li3MCpCHID1M nonTa.n.TIJiftJH(HX. 

l13 plC'tJeTHHX .n;aHIUOC Mar.HHTa BHTORBJIO, lJTO MarUUTHOe OOJJe RMOCT 

rJiaDizyl) 2_ -oByD l<OMIIOHCHTV B npe.n;eJiru: OT 2,5 ,no 2, 7 TCOJill, H 

ocTMlJHue X H Y - ROMIIOHeHTU Mmw.mv1B.7IhHO .n;o 0,3 TeCJia. 

l'i3BOCTHO, lfrO HaripmKOime Ha XOJI.ilODCI\HX 8JICRTpO,n;ax ,n;aTtffitta 

B ne:pBOM Opi6JIIDKemm nponOptUIOHMlJIIO HOp,lMLIIOH COCTUBJJJIIOUlCR 

Mai'HHTHOti lnt.IWIO.Um Bf-1, _,RoTopru:r neprreu.zu-n<ymrpna R IIJIOCIWCTH 

.n;nT'JUKa XoJIJia. ECJIH pacnoJIOJ!GIT:& rpu ;nnT'tJlma XoJIJI11, nepteii,II,tUW-
1 

JUipHO .n;pyr K .n;pyry, MOiit.HO no lt3MepemmM HaripmKOIIWIM onpe,n;eJmT:& --TpH nep!CH.nHKYAAPHiiX OOCTUBJIJIIO!l4flX B. 

)J;ur sSJ{amroii TOtJHOcTn l'I3Mepemiii nepnoe npn6JIIDKonMe Ho 

.n;o0rarot~no l'I noarorzy anropu 6U7IR may~r,n;eHI:l sn.HJIT:OCSI OoJiee TOtJIUJ.M 

anaJmsoM aToro r,,oro.n;n. 

Ilpn 370:11 illl3.1ill38 TOliiiOCTU aDTOpll l'tCXO.I~lJUl 113 ypaBIIOIITUI 

;rr;In Hanpn::Kcm~JI J(aTlnma XoJTJia, DCJMemcuuoro B c:1o6o;nno opnon'I'W('O

nnHHOM MarmiTHorwt noJic. Ewm 06'.bJICHCHI:l nap'1rliOTlJit, Oli.PJ)l;CJIHIOIItlm 

oro nanpmr:emte H npc,IVIOJKOII onoco6 I<OMIIJieitcnoii rpa,zzyl'I}X>nint JTfl'l'llvT

I<:OB. Ilpi-iBO,lUITC.fi KOHCTP,YICUIUI H3MepiTCJihHO£i roJIOBI\11 li MCTO)( ,ll)lH 

onpc,n;eJieHl1JI ,UOHCTBHTOJILHOrO paCllOJIOjj{eiJlUI ,naTtJlU<OB ITO OTHOllieJHHO 

1< ItOO!WlHaTHOH CHCTer.~e, CB.f13illiHOii C O~~O~i roJIOBI<Oii. }{OIIJ<p3TIIIl ~T 

BJldOp ,naTlllU\OB 6WI qneJirui C yqeTOM CllOUliQlH'tter1ItrrX YOJIOMH, D J\O'rO

pux .n;aTtruiGI aaxo,n;w.mc:& npn HsMepomm:, H 3I<enepmiiCHTMLHO onpo.n;o

JieHHWC napaMeTp:>B oT,n;eJI:&HHX .n;aTlmKOB. ,ItaeToo Rpa.TKoe onHcanHe 
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HODOJI:&30BaiiHOH fipl H3Mepenrurx MOTO,nHJGt. -llpHBe.nea MeTo,n onpe.ne.neHHJI coc~ra.B.1.UIDiliDC B no H3MepeHnuM -Hailpml9HKmtf H ero Dp>BepRa H3MepeHHeM B B B3BOCTHOM MarHH'rHOM 

IIOJI9. 

I. JiaTtmK XoJIJia B o6meM MariDITJIOM noJie. 

.n;arrtnuta XoJIJil.t 

:KOHeqHUX pa3MOpJB B DOJIO!teHIDI ,no:Ka3aJnroM na pno.I B 06uteM MarUl-i'l'

HOM IIOJie Dpl BUIIOJIHemm onpe,neJI9H1UlX YCJIOID'Ill /I/, /2/ MOJKllO 

Bupa3HT:& Ra.K XD • 'Z (// 2 / • u
3

1f = Ur +-flf. +-1> f'J_ t e,J( 1-s* r o cos Ye,J]cx- 0< + 

-1- J~ Yo+ A f..L l B) ( 1.- $.Lh -z. 0'--e. ""'n z. fe. )J t~ ol:t J 

t? G I (I) . 

-1- / R,H f!J ($ tfe, t"x d~ - J;, tl fL ( l3) l,'n 
2 

~ !!J.'" ~ (b~ ~ 'K,)J' 
0 

r.ne lJ T - Tep.mHanpmKeuue; fo - ;r,nem,noe conpoTnn.nmmc 

MD.TeiHMa ~aTtnuta D HYJIODOM MllrlniTHOIII llOJie; /)fl. ( P,) - M~MOJTi"HTO 
- ~ 

y,neJI:&Horo conpJTH.MeHrui B nonepeqnoM Ma.I'HH'l'Hor,, 11o.rro B ; '// :J. , 

f[!:,- CiPeJlH'l8CIU!e ltOOJWII!llTU BeltTopa Mlll'HHT!!Oli lllfAYI0\1111; £:._, 

ix /_ ~ - IJJIOTHOCT:& TOI\a B HanpaBJie;um ){ H y COOTBC'r-

CT~eHHO ; ~ 1-f - no OTO.fiHHM XOJIJI.a. 

ilOCJie.zume .I(Da RHTerpa.71a B ypaBH8HKH (I) MOJltHO D O,IQIOpo;~_,. 
HOM DOJie B DpoKHTerpnpJBaT:& /I ,2/: 

I -
J uH 0 ~ <16 tx dy ~ ~<:~-~ - .L . Br,:: tl ~ 
o· cl 

~ . -~1.~ 
~ t. _f ;_ ( 8) s.~n2.ifa ~ ~· t.,t,~ =: 

~ /Z p I 8 2 6th L ~ J-t'rf 2 tie, :{fp 
• '?_ ( j 

(2) 

(3) 
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r~e I - TOR nnTamm; d - rrOJIIItlUia ,nnTtmita XoJJJia; 

£p - DOCTOJUIHM IIJiaHapHoro acJl[lORTa XoJIJia; 

UH - HOIUM:&noe XoMOBcRoe HaJIPfDKSHRe; 

vi p -. IIJiaHapuoa XoJIJIODCI<Oe Haii]:nJKeHne. 

BwntOJieime OCTaJI:DHI:DC HHTerpa.nOH OtiCH:b CJIOJKJIO H fl03TOMY 

06URHOB8IDIO OHH onpe,ne.TIHIOTM 3RCD8piD18HTaJI:&HO. }J)IJI onpe,n;eJICHVIJI 

OOOT8lWIIOOt8H B 11 BCllOJI:b3YOTOJi D OOHOBHOM 4-tl£1 lJJICH B /I/, 
T.e. BOp.18JI:bHOe XOJIJIODCKOe Haii.PfDKSIUH!,. a OOTNI:bHU8 'tJJICIIJl ypnl3-

H8HIDI (I) SIB711IKYrCJI llOMeXaMH, BJUtmOli~IfiiH Ha TO'IHOOT:& onpe,neJICinUI 

9"'0H COCTaB.1IJIK)IIleH. IloaTOMY B ,II;M:bHeiinleM MI:I ,nonOJIHHTeJI:&HO npoann

JIH3HpyeM nee am uJieHH yprumemm (I). 

IlepBHil 'IJIOH, TOpwtOHanpmKemte [_,{T , MOJKCT D03HllKUT:& B 

peavJI:nTaTe uepg.:sHOMepaoro TCIIJIOOTBO,n;El H3 ,naTtnma 1 npn OoJr:HnMx 
I 

TOI\OBUX narpyaKa.x. E:ro 3Ha.K ne 3amiol':T oT uanpaBJiemm 'l'ORa, 

U , , U3 ., r I ,_ J + u 3 " r r-J 
ll03TOMY MO.?KIIO T onpe,n;eJmT:b Ka.K VfT:::. --- ·· ----

2 
--=- -- -

Bu6op>M no,n.xo,wnnero TOKa nHTaHIDI H oce cne-qemiCM xopowero O'l'no;~a 

TOIIJia roaMO]It}{O U T DOlJTH CO BOOM HCKJIIO'IHT:&. 

BTOJX)H lJJieu npe,n;cTaBJUieT na.nenl':n uanpmKcmur, no3mnuuonloo 

H3-3a reor.mrrpll'IOCHOrO C.I(Blll'a XOJIJIOBCI<HX 3JIORTpo,D;OB 3 H 4 D 

uanpc'lDJIOHI-nf oou ){ • BeJintntna aToro HariJlH.7KOHtHI onpe.J~CJTHnTr.n 

pancTORHHOM Xo , y,n;eJI:bHHM OOll,IX)T~n~o.JieJmeM j~ , e(j w~ncHnmwut 
• 

B MarHMTHOM OOJI8 H IIJIOTHOOTI»JO TOI\a .: J( Ha rpaHH l/_::: 0 ,.. 
3ToT ttnOH OtteR:& MaJIO 3amiCUT OT llOJISIIJHOOTH B , HO 3flT\H cwr 0'1' 

UOJISipHOOTR TOKa TIHTamm. 

TpeTiii\: t{JIOH npe,n;cTa:BJIJI8T BIUI8.1l; OT KOMDOTICHTll ITJIOTJIOCT~1 

• 
TOKa L 'r' , ROTOpM B ,n;aTtUU\8 B03Iml':a8T no ,1VlYM npwnmnr;r. H ii,'{-

JIOBOM MarHllTHOM OOJie OHa B03ID1Ka8T B:S-3a reOMCTptiH J(aTtiUIW. H 
• 

seo.ItHOpo,IUiocTeii MaTepl-mJia. 'i/ry qaoT:& o6osnatr11M l y 1 • Onn 
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---DIJlKTH1J80KH He 3aBHCHT OT fiOMpHOOTH B , HO ee BKJIM B f.A3 l( 
IL 

SB.BHORT OT }Bf H yrJIOB '-r6 , li )~ TOtiHO Ta:lO!te,Itait 

B BMB.n BTOp:>ro 1JJ18Ha Ha-aa MariDlTOOCllpOTkiBJICIIH.fi • . 
Kp:>Me (., y 9 B MarJutTHOM noJie ooamnm.eT B- CJie,n;oTBHH 

ROH81JHHX paaMep>B ,naTtm:Ka R ero aJICKTp))J;OB CIQe KOlvUlOHCHTfl 

ROTOpaJJ aamOHT OT paaMep:>B ,naTlJHKa, BCJmtmHU, fiOJIJipHOOTH H --- , HanpaBJieHRJI B • Bmunme KOMIIOHCHTH c: y _9 ,n;o OHX nop He dJ:lJIO 

xopomo Hayqeno. . 
3aTO BJIHmnie KOMIIOH9HTU (_ ~ L3 Ha L/3 V B MO.rJIHTJJOM noJJe 

o Bp = 0 du.no TeopeTH1Jeoirn H ::mone:prmeuTa.n:&HO xopomo R3YlJeHO 

/6,10/ ~ DPfiMOyrOJI:&HilX ,n;aTtJHKOB H Bllp:ljffCHO 0 fiOMOUI:&I> Tlllt JJa3Jl

BB.CMOrO reoMeTpHtJeoRoro <flrutTopa G OJIC.llYJOmJIM odJXiSOM: 

cflaKTOp G , KOTopuit Men:ome I, aaDHO;tT OT OTHomemui 

,IT)IHHll K ID.Hp:r1H8 ,naTlJJ.ma H p8.3MOp:>B XOJLIIODCIUIX 9JICRTJX),ItOB HJnt OT 

0THOID8HJUI (),fa I (OM. pliO .3) ,1VIJI Kp3 C'rODOil (J!OfMH ,n;aTtJHitOB. 

-··-c HapacTaJ)U~M B OH napacTaerr H fipi j~OJI:blllHX noMx (J"1 B.>/ I) 

,noontraeT e,nHIDUUl. }.J.JIJI ,naTlJHKOB 0 OTHOWCIDICM d 4 = 5 Oil 

B HYJI8BOM DOJie paOOH 0,99. 

3rumonMooT:& G - ({la.KTopa OT n.;Ia.HnpHoii I<OMDonenTu B P 

HayqM Tl>pK /?I, I\OTO pu~i noim3an, tJTO B p norwuaeT G . 
,liJIJI TOrO, 1JT06U no,nalliT:& B.TJM.RH1W KOMfiOIICHTH t.." y !3 Hfl ~~] 4 

no.no6pana rraitB.R reoMeTpHJI ,naTtrn.I<OB, y ROTopoii .VJKe B uyJienoM 

nOJie G otJeH:& 6Jm:arto I< I ( G ;;;, 0 , 97) • 

l!eTBepTuii 1JJ1en ypaBHCID1R (I) - nTo XoJlJIOBCI<Oe nanp.nx.emte. 

Ero BCJnltmHa np:>nOpUHOHaJI:&Ha B 11 , DCIOTOJIHHOii XoJlJla f<. H H 

TORY liHTaHWI. 
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ll.RTUH llJieH yprumeiUUI (I) - STO HanpmKOHIIC OT IIJianaprroro 

a(fxiJeKTa XQ.7L7Ia, Bll3Brumoro IIJimmpnoit ROMIIOHeHToii Bp • Ero neJI.a'(m

Ha onpe,n;eJIJieTCJI l-I3MeHeHliOM CODJX)T.HBJieHltfi B nonepetJHOM Mai'JIHTHOM 

noJie H npnt3Be,n;e~meM S t-h 2 ~e, S-in t;3 c~ Y' 6 

llpH H3Mepe~RX, B HOTopux npe1Ie1:>poram BJrrunrneM B p 

U 3 'f , B V\ onpe,n;e.n.rreTCJI :r.I3 IWJllii:>p::lBOtHIOli ItpHBOM lA 3.'1 =j( 1'311 ) Ha 

H3MepeHHO~ B Mat'lmTHOM DOJie nepneH,IU'li<;TJIJipiiOM It MOOI<OCTH ~a'rlJlUtrt. 

B S'T'0:£1 Ka.JIHCSJX)BOtJHO it Kpnoo it D~JeH H B~UI[l,l( no PDJ:DC TpeX qJIOHOD -- __ .,. 
yprumeHRSI (I) OT KOMIIOHeHTH B H noa~~OMV 1'13MepeJIHe B B nepnon-

,ItHKJJIJipHOM MarHHTHOM IIOJie MOJKHO IIIX>H3BeCTH 0 TOili!te TOtJHOOT:biO, 

tJTO H KaJIHCSJX)BKY, eOJIH YOJIOBWI D:pH HsMepemm H KaJIHCSpoBite O,nriHa

ROBHe. 

l1:3 ypa.nnenRR: (I) Bit.nno, ttTo B.7Il1f. mteM B p MOJKHO nponeopot,:r:, 
I 

TOJIJ,KO B OJiyqae , ROr ,IJ;a Y' G II paitTUtJe CitH pane H II~ JIIO, T. e • ROr ,na 

MOJtmo npene6peqt, trJIOHaMli,nJX)nOp!lliOnruunUMn ~t·v/ z YL3 . O;~nnr{'l) 
B OChqeM c.nyqae C/3 'f JI13JIJieTCJI <flyHin~e.H He TOJI:&I<O D 11 , HO H 

IIJiaHapH0£1. KOMIIOHeHThT B p i'I yrJIOB <f{3 H y;~ • 3TO 3HlllJVIT, 

"CJTO {/ ~ 'f JI.BJlHeTCJI <llYHIUl;iie}i Tpex He3amicnMIJX nopeMenmlx D, 

lf8 H Y'c, • 
JVm noJinoro ormcamm .uarrtJmm XoJIJia n c nociOJ\HO OIJlWHTUJli'.)Jlntr··-

HOM MarHHTHOM llOJie ero HYJKHO IWJI116poBE1T:& Itai< !jlyHI<nmo 3'I11X Tpox 

He3SB.RCHMHX nepeMeHHUX. 'ifry KBJmCSpOBICV naaoDeM ROM11Jl9ItOJJ0£1 l<HJIH-

6poBKOH ,IJ;aTtniKa. 

---Co6CTBCHHOe onpe,ncJienne nettTopa B no li3MepommJvt uanpfl-

Jte.HIDIM u3~~ . {.,/31./'(• C{'$'f~ 'Tp3lCnepnOHJUH<yJinpno paciJOJIO

JleHHUX ,n;pyr K ;u,pyry ,IJ;aTtmKOB XoJIJia, XO'rJI H KOr.niJieRCHO llf()r pn.n .. yn

p>:aaHHWC, He JIBJIJieTOJI TpkUIDaJI:&HOH an,na·.Jeil ll3-3n TOrO, 'ITO OOOT-

HOIDeHRR Mew u3 YY ' u 3¥ y. t13r ~ H ;, Y(3 H 18 
HeJIBHeiilni. 
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O,rumM H3 M8TO,ItOB pemeHIDJ STOH 3 9,D;at~H HBJlfiOTOJI MeTO,It OOCTC

neHHHX npH6JIIDKeiDiii, OOHOBaiiHUit Ha TOM, liTO B nepOOM DpM6JmJKeHJiH 

Bx~ ' B Yi • m B 21.. 

U3vx. ll-syy H uJv?:. 
Onpe,neJIJIIOTOJI H3 :H3MepeiUillX HailpmKOHVI i1 

0 DOMOU(:biO Itarm6pOOO'IHillC Rp.H:DHX, DOJJJ"JOH-

HllX B neiJieH.WIItyJIRpHml1 MarHnTHOM noJie. BTopoe npn6.711'0KDmm B xz , 
H B~ 2 

U 3 yy , L/3 'I i3. 0 DOMOU{:bJO KOMIIJI8KOHIH: RBJm6poBO'IHUX RpHBUX D _,. 
npe,nnOJIOlKSrunt, liTO DJiaHaptwe KOMIIOHen•ru. B onpe.n;eJISHLI nepBLIM 

npt6.111DleiDieM. 

2. !{QM11JieiWH8.8: rpa,n.vliWBI<a JtaTlflutOB Xo.vm. 

B 3TOM pas,neJie DOK8JK8M, 'ITO ,IJ.JUI B3Mepemui dooTa:BJUHOIJ{l1X 

6WIO ,l(OCTaTOtJHO nponeCTH rpa,IlVH!X)DKU B ,nny:x nOJIOJKOHllitX ,n;nTtJmUl: 

a) HOp.mJI:LHOe DOJIOJKellliS - BOKTOp MarHHTIIOH 1-TJI.T~YI<IU'fltt nepnOHJI:vll{,Y-

JIJipeH DJIOOI\OCTH ,n;aT'lt'Ka XoJIJia ( Cf'G = 0); 
__ ,_ 

d) IlJianapnoe DOJIO~eime - BeitTOp B ,ItE!~C'l'BVST B WIOOI<OCT:H ).(R'l'1Hl-

Ra XoJIJia ( ~B = 90°) • 

HopwfM:bnoe noJIOii\emte - aTo oChP.II'ari rpn,TtYJ.lt'OBIW .• B :JTOM 

c.nytJae ne Meilla.IOT I ,2 H 3 tJJienu yplnHei.:nJI (I), rrait WlJ< om1 m<Jll()'"~ -· 

. HU B rpamrHpoBO'lHIIS KpliBll8. 13JIHSIIni8 yr Jia _v' 8 yqv!THDRT:h JIO 

HYJCHO, DOTOMY, trrO eCJm Ye, ~ ! 0
, DJIEIHapHM COOTa.B1lfUOUtM Dfl3J.f1'11-· 

eT onm6rcy c:::: 2 .Io-4. 

fp;t,nynpomm ,naTtruitoB ,nJIFI H3Mnpenm Bx. I3.v n Marm.,-Te ~tnr~t;-

pu o,ne.nana B DOJIJIX OT - 0 , 3 ,no + 0 , 3 'I 0 CJia n l lH '1'0 lW 50 Ma • 

J{aTtmrot ,nJUI l'SMepeHlffi B ~ 6u.mt D!X)rpanyRpoBaTlH B ITOJI.HX OT 0,86 -· .no 2,85 Tec.na B o6o~x nanplMeHIDDC B • Y nnex M3MePJOMI1X 

,naT'lttKOB rpa,nylip:>OOtiHYJO Rpnnyzo MOJK.HO CUJIO BUpa3HT:D aua.'JUITHtJermH 

YIRBHEHmeM: 
I I /r'l\ 
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r,D;e K0 - nooTomnran, K - qyncTBHTeJrLnooT» .naTtmKa XoJIJia. 

B npHoo.n;eauoM ,ltHanasoae aTo nuprurerute oonnn,naJio o HsMepcnHoii 

r~HP>BOqHO~ KpHBOH 0 TO'IHOOTlJIO ± [Q-3 TCOJia lJ,J1.ff. ,naT"<mltOD 

BX, By H ± I0-4 TeOJia .IVI1I )Vl'l'qHltoB :B ;e , 'ITO COOTB9TOTnyeT 

---Tpe6yeMoR ToqnoOTH onpe,neJieHIDI B • 

&ra JlliH9HHM sannomvtOOTJ, u3 v :: f ( B h ) om,neTeJI:&

CTeyeT 0 TOM, 1JTO DOOTO.flHHHM XoJIJia ,<:: H y HHiliitX ,ntlTlU!l<OD 

He saBHCHT oT B ~ , 'ITO A /.1. I 8) O()o6enao B OOJI:Lilm.X MarnnTnux 
--~ , 

DOJimC, 11BJUI9TCJI mmeillioii qJyHKIUICH B H liTO IWr.nlOHeHTa t~ y B 
-~ 

neHTpa;IDHOH Ti80TB ,naTtniita He 3anRCUT OT B • 

IlpH rpa.nyEp:>Bite B DmlHapHOM llOJIOJKOJUUt ,Il;L1TTHU<H DOBOpl'ntBfl-
___ ,.... 

JIHOJ, B nJIOCI<OCTH D8pa.7IJICJI:DHOH Hanp.:'1BJI~3WUO B DOI<pyl.' OOH, nepneH-

,I(:PIIcyJIJipHOH K STOH TIJIOCKOOTH H H3MCPJI.liOOJ, U3 '( = .f (</a). B STOM 

CJiytJae OKa3aJIOOlJ, lJTO Hai1pmK8Illle lj'!:, If MOJKHO .n;OoTaTOTiHO TOT.JHO 

BJ:tPl3HT» t~epes nepnue Tpn "tJJieHa psma 1[lyp»e - HyJieno£1, nepnoii H 

BTOpoii ra}MOHHK, T.e. B qop~e: 

{) 3 ~=A) Bp)+A, ( Bp) JLh (~ .;.'1/)+Az (Bp)ltltZ (1/al- ~) (8) 

r.ne ~ - <f1[130imii o.zumr' nepBoii rnpl\11)IHHni n ~ - f{tn~otmM o.n.r~nt· 
BTOpoH rap,10ffiUlli OTHOCltTCJIJ.)HO IIGlJaJIJ.)HOrO OOJIOJI\Oillffi. TipH aTOM 

Hal:JRJIJ,HOS nOJIO!:CHne TaitOe, lJTO npo,n;OJI &HM rpaH:& RepaMHKH lV:lTlHH<n 

napa.neJI:DHa 0 Bei<TOpOM 8 ('I= 0). 

HyJieDM rapr.Dimim onf().n;eJiena op13,nHe n neJnrtmuoM. uro fX}ro n 

TpeT:r,ero t~Jienon yprumemtJI (I) , CJia6o H co OTaBJl.fiiOIIte it aop11a1II>Horo 

HanpnteiDUI XoJIJia BOJie,ncTnue Toro, 'frO oc» Bp.'lrrtemtJI He nromeTcrr 
--~ 

TOqHO nepneJWeyJUipiiOi1 K ''B • J!Jm TO :•o, lJT06H HClt1IIQtJHT:& HJHHTIU'rO 

HaiiJlllteJmJI XoJIJia, nyJienyJO rapMOiniRY nroporo H TpeT:&ero 'lJieHon 

JPlBUeHHR (I) Mli onpe.n;emvill CJie.n;y:KXUHM o6paaoM. ){aTtJRKH )J,11JI HsMe-
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plHM Bx 11 By noMecTilJlll B IIJlBIIapHoe noJIOllteHne o '/- -:_(z 
H maMep&1IH U 3 V-1- m {) 3 'f _ npm ocioHx nOJIR:pHOOTSIX B , H3 

KO'l'OpHX nyJieBa.R: ra!M>IUH~a OD_l:e,nOJUIJiaCl:& TaK: 

(9) 

B aToM DOJIOMOHIDI BTOpaJI raJMOHYI~a plBHa ayJno. llepnaJI 

rap.1omma H ll80T:& HYJIC.DO H, COO~BOTOTiypr~ne HOpviaJIJ:,UOMY HODp.roKO·

Imi) XoJIJia, Ha-aa naMeuemm auruta npt H3MOHeimH aHaKn B 2 ne 

BHOOfiT BI~ B Bupa.JKeHne (9) • TromM C·6pa30M, Mil onpe~eJmJIH, 'ITO 

A' B O B 38BHC:ww100TH OT 
2 

MC1JitHO Bupll3HTL Ka:K 

(9n) 

""" flepBM ra~omma B03HUKBOT DO.!( B7IHJIIUteM CJJa6oil COCTflDJLff'o-

uteii HOfMaJI:&HOrO HaDpmKOHJUI XOJIJia, Tru~ IWJ\ OCL Bpall~HHJI ,ll;flTltl-HW. 

He 6Wia :n,neBJI:&HO nepnen,n;nnyJUipHa K nJJociwcTn )~HTlJlll<a. 

BTopaJI rap.wnmta oosmmneT npcir.ne nccro Its-sa nnToro 

lJJieHa (I), ,.e. nJirumpHoro XoJIJioncitoro Imnpn.memtJI. l!nenu D'I'OIX)ti 

H TpeTHA TOme HIOCRT B ~ (B) ODJ:e.I(OJIOHHYIO ':laOTL qepe3 3~11 L'lc.?, 
BTOpyl) rapv10HHKy IDJKHO BUpa3HTh 1\B.K 

H3Merenuue nemPnmll U 1 , K0 , K , k, , f< 1 , k 2 
Dp!Be,neuu B Ta6Jinu;e I. 3aitOHHOCTL TaR oro no.nxo.na npn rpa.IzyllJX>IJim 

mTexaeT H3 CJie,eyJOutero: 

a) npll H3MCpeiDHI OOCT8BJIJIIOOteii Bz, a6COJIIOTHM BCJIHlffiH8 

ROTOpoit HaxO,nHTCJI D ,I(UruiU30HO 2,5 + 2, 7 T8CJia IlJilUiapnue COOTflD

.1I.RnnB8 Bx H By MeH:cme 0,3 reCJia, T.!..e. in'h V0 ~ 0,15. 
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B aTOM CJIYl:Iae BI<JI~ OT IIJiaHapHiiiC COCT8BJI.mO!llliX B HyJieByiD 

ra}NOHHI\Y Hanp.F.DitOIIlUI U3 'f OT BrOp>rO H TpeT:bero tJJIOHOB ypan-

HOHHJI (I) no cpanuemno 0 BKJIB.D;OM OT COCTaBJIJII00{0.£1 B ~ npH6JIH3H

TeJI:&HO na 2 no PJI.nita MeHilllle • 

Ho DOCROJI:&K.Y ,naMe BKJI~ OT COOTill3JIJillllt8ii B 2 BO BTOpoit 

H TpeTHii 'lJIOHI:l (I) DOp;:mi<a I0-3 OT IIOJIHOrO HailpuKOHRR: XoJIJia 

SICHO, 'lTO BJIHJIIIHeM IIJia.HapHIDC COCTa.B1IJilllU'IX Ha HYJI9ByD rapv!OHHity 

Dpt :B3MepeU.UH B Z!. MOJKHO npnreOpetJ:&. 

Bmuume IIJiaHapHWC COCTB.lJJIJilOU(H.X Ha BTOpyiO raiNOHHlty y ,n;aT

liHKa H3M8p!lJIIl8rO B ~ Ha OCHOBe ynpoll{OlrHOH rpa,Izy'UpoBlGI, T01JIIO 

orrpe,ne.JmT:& nen:oaSI. O,nnarto na omwne ypannenrur (I) H H3MepeHH.£.i 

B IJJIBHBpHOM IIOJIOJKemm MOJitHO C,I48Jl8T:& Ol(elmy 9TOrO J.JJI.HJIHlUI. 

Ha JPlBHeiiiDI (I) O.Jie,nyeT, 1JTO m opasr raJ;:MOJIHKa OT moporo, 

TpeT:&ero H MToro liJieHOB nponopUHOHMJ,ua SiVI z. Cf&. ¥Is H3Mepmm!i, 

c,neJialUfUX B IIJiaiiapHOM DOJIOJK8HlU1 ( g ,:11 ~~ := 1_ ) , : 9I(CDOpnMOIITOJJl,-

HO Ollf€,14CJICHO, TJTO llMIIJIIITy,na BTOpoii rE.pv10IUUGI ~ y ,naTtJlHtOB ]J,JJJI 

U3MCpCHl"JI B -g MCHbHJC, tieM 3.10-3 XOJIJOBCitoro Hnnp.miceUIDI D TOM 

lKC IIOJle, HO B HOp,taJII:lHOM IIOJlOACOilllli (Ic..~/1{ ~ 3 .10-3 ) • ¥13 DJ1111Q 

npuno,ncmwro rmTeiwcT, tJTo BTOprui rarr. omma, nusn:JJIHM nJinJrn.prru

MJI cocTaBJimoiiUlMH Bx, By npnno,no•r n 0111 O)(OJiemm B ~ 113 I 1 J"l,rr . .vn-~ 

poBO'tJHOii ICpano~i (ll3MOpGHHOH B HOpM1JIJJI OM IIOJIOJKOIHUI), K OTHOGlT

TeJILHOH onmOKe nopsmHa I0-5 , "tJeM BmutV TpeOyeMOH TOlJHOCTW, M0.7J'Ji0 

npme6~ll:&; 

6) np:a onp3~eJiemm :n.TI.HRmm onm6ort B :asMepemni Bx H By IHl 

06U.tVIO T0'3HOCT:& U3Mepemm: H3,UO YlJOOT:b, '!.JTO 9TH COOTa.DJISIJOlltyiO 

npe,nCTa:BJUIX)T C060ii B ~:::tHHOM CJiytJae Mail CHMt:lJILHO 12% H3 BCJJWUi llll _.,. 
B '2 H nosToM.V rue B:K.JJa.n B o6mee B EOSMOlltHO BHpa3HT:& CJie,nylOIItJIIM 

' o6pasoM: 
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-· BJmHO, trrO STOT DRJif.\n B B npe;~oTaBJJJJeT Ma.KOHMM:&HO ~ I% 

H OTHOCHTeJibHBJI OlliH6Ra, ROTOPYJ> B OOpt~eJiemm a6COJIIJTHOH BeJIHlJHIIJJ --B BHSHBSDT OWH6RH .6 BX ~ 6 By HeHlallle, "tJeM 

6 r3x+-D f3y 
0 /2.. -·-

,) 8 2.. 
(I2) 

ECJm cocTaBJIJixmne Bx H By on~.no.mt'T':& c OJ.mi'6Ro£t MeHblne, ttervt 
--~ 

I%, TO onm6rta B onpe,neJiemm a6c?JUOTHoH _Be.nHlillllH B DH3Datman 

oum:6RaMH B Bx H By 6y~eT noPfl,IU(a 0 ,or~& H B onpe,neJiemm HrutJnMe

HHJI B MeHWJe, -qeM ~c t9 (2 .ro·-3 ) = 7'. 

Ilpii oueHRe oum6RH B3Mepemm coc~~OM.R:lOIIlHX Bx H By, Buanmr

noa nJiaHapuoa cocrra.BJI.RlOll{eii, c~eJiaeM no~o6aoe pacc:v~eHHe Itrut nrm 
ouemte onm6IGI B HsMepenRH B z • 

B aTOM CJI:vtJae nJiaHapHrur ooCTaBJIJilOlllM B p nJ?rutTJ-rqemm prmHa 

a6coJllO'T'HO it BemPnme B, T. e. g ~ltl Cf'13 = I H ee BKJia.u; B U 3 It 

MOliUIO OI~emiT:& H3 rpa.nyR.IX>BIW B llJia.H8pliOM llOJIO~eiUm ( 3~h '/5 ::· I 

HyJieByJO rapM)mmy MOXHO BUp:l3HT:~ npH llOMO[ltR ypa.BHeHHJI (~)), 

r.ne BMecTo Bp 6y,neM niicaTh B 1:!. 1 • 

tiT06U llOHU3llT:D BJUUI.tme BTOpoii rapv10IUlltU, ,n;aTttM:RH )T.JJH f1!JW!~

pe1UHI Bx n By I<.[(}nrurn:c:& na 113MepiTeJI:&lryD roJIODI\V TmatM OOJ1l30M, 

tJT06u o6ecnetJBT:& napnn.neJI:&HoCT:o ocH L H OPfiMOH tf = -- 'fz JJ:t 

,naTt~wte. llpH aTOM: 
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6y;ner: 

JJ/I;I onpe,neJieHJIJI moporo D.PIIOJIHJKOHIDI oooTaBJJJI.Rllleii Dx, ytntTJl-· 

138.mtero BJIWitme IIJiaHapHOH COCTSBJIJilOUieH Bp dy~eM WOXO,ItHTI.t H9 Bllpn

JteHB.R:: 

(I3) 

(I3n) 

CocraBJIJIIaiNJO By2 no.n:ylfliM .H3 ana.norWJm>ro nupruKemm. 

Bnn.n.V TOro, liTO 'tJJleH Jir,2 {afctj_~;{J. kz../B~.f c5u.JI y Boex ~nT1IHTWH 
J< 

•~eHHUe, tJ€M 0, 006 TeOJia .H TOJKO 0 Y'tJ€T1)M Bt([fl7treJIHR: (12) li ,ne i,OT-

DHTeJI:bflllX DeJm~lll B, MOJ!UiO 3TOH KOppeKJ..U10}t B Olt0HlJUT8JI:hHO.i1 Ou p:t-

OOTJte Haum:x H3MepeiillH np:mec5petJb, DOCKOJibiCV OHa MeHHUe, '10M 

0,03%. 

Dpn arnu ouenne onm6oi< Mu ne yt.I~TL1Ik'1.1lll DJrn:.nHRe IIOpAnJir.,noL1 

ROMI10H8HT.l:l BX lJJIH By Ha BCJUPIDHU H.VJIOBO~i, H BTOJX)H rapvromm 011' 

IJJiauapHOU ROr..IDOHeHTU Bp B.l:l3BUHHUMU 2.3 • .H b lJJleiiQNfH B ypnmremn1 

(I) B npe,nnoJiaranoc:&, liTO naplMeTpu R0 H K no cp~Hemuo o I 1 JXl.TGn

poBRon B HOpMSAbHOM DOJIO~eHHR B DO~. -0,3 + + 0,3 TeOJia He H3-

MeWIDTOSI • 
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3. Jia'J.'tJIUGl XOJIJia - HX TOXHOJIOrrur H O:BOMOTBa. 

'IT06U H3MeprT:& RapTy MarHHTHOrO DOJUI 0 Tpe6yeMO~ TOlJHOOTLJO, 

H~O 6WIO H3rOTOBHT:& oneUHaJibJille ,n;aTt;'HIOI XoJIJia, 0 OJie,D;yDI{HMii 

napBMeTpa.MR : 

a) BOJI:&TOBM ll.VDOTDHTMLHOOT:& /( := 0f) '!_ 
B 

DpH HOMHIIllJII~IIOM 

TORe DHTaiiHJI ,IJ;OJDI.Uia 6UT:& DOPfmRa 10 M14/TeOJia B OMSH 0 lJYBOTJJ.H-

TeJI!JHOCT:&JJ I MHKPOBOJI:&T UHcflp:>noro BOJIJ,TMeTpa, H3MePfi1011tero nanpn:

~eint11 u1 ~ ; 
6) TeMnepaTypHuii KOS(TxJ)HUHOHT Hail pmKeJmJI XoJIJia oG J-J )(OJTJfmH 

6UT:& B o6JiaoTT-' 25 ± I0°C Meu:&me n ,02% I 00 y ,n;nTtJHKOB, HsMopmo·

JitHX ROMIIOH8HTU BX H By H MOH:DlUO 0 ,OI% jDr, y OOTOJI:DHI:DC ,n;BT'll'ICOD; 

B) S~JxpeKT.HBHM IIJIOUta,n:D ,n;aTtmKa ,IJ.OJIJltHa 6UT:D plBHB HJIH MOHir

me I~' ~ Toro, 'tlT06U DO,D;aBHT:& ~RHH8 O~fMHX r~OHTOD 
i 

MBrHHTHOrO DOJIJI; 

r) ROHoTpyKUIDI .naTtntKa .u;omma odeoneqHT:n qaicrop G ~- 0 ,9'/ 

H yroJI /v .Me~ny WIOOKOOT:&IO IIOJJYnpOBO,D;IDlltOBOH DJiaOTlHIJGI H 

IIJIOOIWCT:OJO IIO,T(JIO.iltrol, KOTOpofi IlpiOOIMaOTCR ,n;aTqHR Ha HSMepHTOJThiiJIO 
f 

roJIOBKY Mcnwmli IO • 

Ha ocnone Hamero on uTa /3,4/, Tart H H3Mepenvri:i, nr:ono.n;emmx 

B plMI\t.:lX ~3TOLi pndOTH iviU IIJ'Uli1.71H It 3nt\JIIC'tJCirnJO, qrro )l.aTq11Jtn XOJTJJrt 

Tpe6yeMUX nap.:'UiiCT,IX)B M02KHO ll3rOTOBHT:D ~3 1.-~1 J 6 0 l<OHJ.~OH'l'j)t ,_ 

I.(Heit npu11eoeii .nonopHoro Tnna IIOPfJ.UI<a I JI? + Io18 cM-3. Dpn¥1M.Y

IIleOTBOM 8TOrO MaTepHa.na npem,ne Bcero .RBJIJIOTOJI MMM 33InlCUMOC'fJ, 

DOOTOJIIIHO H XoJIJia OT Ter.mepaTypl1 H M~U'HviTIIOrO IIOJIJI. TeMUCJ.)'lTYPH.YJl> 

saBHCMMOOT:& ROillleHTpru.urn a.neKTp:>HOB Fl y noJiynpono.n,muta c 

npeo6JIB,nB.Jllleit KOIIU9HTplUHeil ,IJ;OHOpoB !V::o MOJKHO Bllpa3HT:& ypa.n-

HeHHeM: 

(15) 
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r~e nc. - C06CTBOHHM ROilUOHTpa.uwi: HOOHTeJieit sapma; 

NJ> - ROHneHTJ;nWIJI ,nouopon. 

no ,namiUM /5/ ;rvui l~t S I n ,: on~.neJISieTCSI cPoiNYJIO l-1 

IV ~/ /vs-o 
= s, 'f •10 T ~2. I:;- --:::r- (16) 

HcnoJI»sysr ypamre HHJI (15) H (16) H OOOTHOmeHHe Me~ IZu :a:h 

;u;ur HaDJero O.}ij"Ja 

fZ-rt I 
- (17) t?h 

MOmiO B Tpe6yeMon 06Jincm TeMIIepaTyp (25 ± 10 )00 (288°K + 308°K) 
I 

nptt6JIH3HTSJI:DHO on~,neJmT:D TeMIIepaTypH.~it ROa<fxlJHUHSHT HanPJDKeHHII 

XoJJJia KaR cpymunu> . IY.J> ( OMOTpil Ta6mucy- 2). 

il:p 2.1017 CM-3 5.ro17cM-3 7.10!7 CM-3 10lB CM--3 
-

c{H% /'K ...() ,128 -0,023 -0,012 -O,OOG 

BJ.t.n;no, 'ITO clv 14 MaTeJMaJIOB o RonneH'l'pauae:£1 .nonopoB 6oJI:crue, tJeM 

5.1017 CM-3 OtJ81IL MNHl. 

TiTo6H ,naTl.Jllitn R3 MaTepnana c OOJ:blliOfi IWm~enTparr,ncit oJir.tC'l'!O

noB 06Jia;~aJIH T02K9 ,nocTaTOtJHOH OOJILTOBOil 1JYBCTBUT8JI:bHOOTnJO, nno6-

X0,7~UMO JMeHHIIHT:& TOJIIIUIH.Y no.nynpooo,nmu:oBOil nJiacnnnrn. lJyBc·rnltf

TeJI:onoCT:& B 3a.BUC11MOCTU OT 1\0ID~eHTpal"Jr.lt npl1MCOe~\ ,IQlfl ,naT'IHtWn 
' 

o TOJIIUllliOH IOO, 50 H 30 MHKPOMeTJX>B R~I06pruKeHo na pwo.2, npe)J)1o

.naraeTrut TOR nHTamm I = roo Ma. Bn,nno. 'tJTO ,naTt~HK 0 TOJIU~JIOH 
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50 MKM H3 MaTepHMa 0 N.D = roiR CM-3 UMeeT K = !2 ,5 MB/TOOJra. 

tJTO y;noMeTBOpieT H8IUUM Tpe60BaimRM. TOJIJlliDIH 50 MRM, RB.K flOI\3.

SM HBIU OnllT, MOmiO ,1l;06:UT:&C!I 6e9 0C06llX 3aTpy~Heim:tt. 

Ewm BU6paHH ~aTtJliitH XoJIJia H3 MaTep~BJia n --I, S/ 0 non

neHTpanzeit ND ~ (8+!0) .Io17 cM-3 o roJIIIl'iHO~ d_~ 50 MmJI, 

y;noMeTBOpiiDitJ'le Tpe60BaflliFIM a) H 6), ~<lJO~y.IDIJX>BB.HHHM B Ha~nJIO 

9TOA rJianY. Jlmr Toro, trro6u o,neJiaT:& .D;3.T'lHKH C BUOOIWM qJB.KTOp:>M 

G H c MMoi\ a<I~IleitT.nnnoti WIOJita.n:&ro (~pe6oBruiHSI B) H r) ), Mll 

paiiHJI.H DOJIL30B8T:&C!I TOXIDIKOii qJOTOJiliTOl'paqllH • 

llpH ::>TOM MH H9ytrn.7m .n;a'Rmm .n;ByX: cpa~ - .n;aTtJHIG'I RpeOTODOii 

cpOIJitH H ,Il;B.T'!JRIGI npnMOyi'OJI:&HOH qOp.nl C py«a:nruvm • ,llaTtJHKH ItpOOTOJlO r 
cpopvtu {pHc.3) no .n;rumw.t /6/ ~omKHu oCS.7Ia.;n;a.T:& otJeH:& xop:>well Jnnre£t

HOCTLJO X8p:li<Te~CTHim {)3 'f = f ( f3l1) B HOIMBJI:&I~OM nOJIOJK9IntH 
I 

c G > o,97). 1 

I 

C ,npyroH: CTOpDHI-l, IIJIOTIIOCT:& TOKa B U9HTpa.7I:bHOll tJUOTR 
, 

,11aTlJHita ::>TOil q10p.m m.weT KOMTIOHeHTY L y fJ , tJTO no ypa.BJIOHniO 

(I) H .uannuM pa6oTu /7 I MOrJio 6u yBeJIJitmT:& BJOOifille IIJianapnoi-1 

RCf~monenTu BP na ( / 3 't n ~JaTpy,ntmT:o ri3Mepcmte cJr:u•acMHx w~rt'l'O 1 ,.l 

Mal'JmTHOn 1-H~r(JIG_Uut. llo ::>TOii IIp:U'lllHO M:l pCWIW¥1 npnrOTODllT:O H 

,nnTT.Jtnm npm,royrOJI:&Ho.H <Jorr.m c pyi(anru.n ( pno .4) JT,.JIJI np:m1afimt >:oJI-

JioncKux HOHTaiCTOB U I\OHTaitTOB .IT,.JIJI TIUT.:lJutJI .naTtimm. 113-3(] TOrO, 

1JTO l)JI8KTp0lU-l XOJIJIOBOIGIX KOHTUHTOD, y,r(a.JIOHHHC OT HCHTpn.TJ:OtiO~ 

tJaCTH ,11aTrnn<a H liTO MCKTpo,n;u nnrrrumJI p1Cil0JIOECHH Ha 60JIJ,IIIOT" 

plCCTOilliRH DO oprumemiJO C nmpiiHOi·i ,UaT·nma ( 8<T•T1CICTI!BJIOC OTHOJIIOHlln 

~/g > 4) H HC 3aHOIUtillnruo1' XOJIJIOBc:we flOJIO no BOCii JIH1lli1110 

• 
,naTtJJU<a, TO ROrmOHCIITil ~ y :J li (, f" f3 flJIOTHOOTH TO Ita D 

neHTpaJIJ,HO~ tJaOTH .UOJliKHll ~HTJ, MaJill, a OJIC.UOB::lTOJinHO H ilX DJJJIJJIT.lnO 

aa (J3 'f B rrpacyToTmm IIJianapuoii KI)MnoHeHTbf Bp MaJIO. 
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KepaM~PICCI<M no,n;.no~ca f63lJiepoB 5 x IO ~ owza IIJIOoRo

naplJIJieJI:&Ha I11.7IWfx:mana na TOJIU(l'IHY ~ 400 MI\M. Mru<eHMan:&na.FJ J-11!1-

IDnla B TOJIIItiiHe n.nacTHmm ± IO MI\M. Ha no.rr,.noJKice OWia np1uureena. 

CD91UiaJI:biiOU 8DOIWU,11HOii CMOJIOU DJiaCTlUJI\a DOJJyflpOBO,l(HHita 0 pltJMO-

{k"lMll 4 X 4 X 0 , 3 MM
3 

• TOJIIIU1H8 CJIO.fi CMOJibt 6btJia Me nee I MICM. 

TOJIII(UIH1 DJillOTM:HIUt DOJiyDf>OTlO,Jf.TIVI-

Ita 6WJa YM8HLlii8H8 ,no (40-60) MI\M. flpn DOMO!Illt (f)OTOJIHTOrpltf&PJOO

ROll TCXJUUGI 113 9TOi1 flJiaOTHHIGI 6Wia BI.>T,l)r.'lDJI8Ha Tpe6yeMast cJ10p.11n. . . 
ilOCJie O"tJHCTIUI DOOO pxHOCTlt ,naTtnHta, HE. R01Ul9 IC~OTa l'IJJH pYJq:tna 

,I(ll'ftllUta npmruiBai<YI'CJI lt30Jlli_IX)B8HHbt8 M€)tHll8 npoDOJIOKH ,l(RaM9T!X>M 

!00 Mitr.t. Bo B~M!I npmmmrum:n IIY'J{HO CTpGI\mTI>C"Jl, 1JT00U OOO,'rHOIIIO-· 
, 

Jme pa3M8f:OB a/a 6uJio I ,2(cM. plo.3), tiTO .riDJTJIOTOJI :sa''murA 

0 TO'lJlCl'I 3p€Jn1JI XOfX)Uie~i JniH8i1HOCTl'l Xa]UitTept'lCTHI<J:t ~y-= j{B) /6/ • 
I 

C ueJI:&IO yr~ten:hltniTJ> Im,n:vunp:>namme IIrui]lfiJKennJI, napu XoJIJionOJmx 

H roronux rrpooo.non OI<f'Y"IHOOIOTCJI. IIooJre aToro ua .naTtmint onopxy 

npitKJierrnaeTr..rr Itepru:mqeci<M Il1InoTmnm .. 

,l{aTrnum B aToM ocTo p.wemm 't/Ory~~ pa6oTaT :& npi MliWHMtJJIJJHO ii 

TeumepaType I00°C. Pean:&HHe qOIM:J .na'r'IHI\OD npe,ncTB.B1IeiiH JJ:} 

}MO. 5 R 6. 

llapru~eTpll orrnr.ammx T:rmoB ,naT'l..IROB XoJIJia ooOp:lHH n TllOJm-

~e I. 

4 • .£13MCpHTCJl1JliM roJIOBICLl. 

H3MCpttTeJI:r:,Harr roJIODI<a :m.weT tJlOp.1y I<yC.mm Ji3 Jia•ryiill o prt!l·-
.t ' 

M8p:u.ul 3x3x3 CM, Ha l\OTOphiH npmKnTU .UHTli1liCH XOJIJia 0 llOM111{f,JO 

napa.noHa R npyJ!\fiHH. Kv6nK npo.ncTnDJtr eT ooCioH Itoop;zyrnrumouny1o 

CHOTeMy ,OTH0Cl1T8JIJJHO I\OTOpoii H3M0.IlfiJ UOb OT,ne.TI:&HUO OOCTllDJJJJJOII~O 

B .llap3.JIJieJI:&HOOT:& K nepneH,nJIKYJUlJmOc:T:& or.ne.n:&HHX nnooKooTe.H 
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t 

xy6HKa Bu,nepmHa 0 TOtfHOeT:DlO I ,5 • 

Bee Tpn .naTtnU<a XoJIJia noMemeHII II6JIH3H o.nHo:H Bepnunu, 

~T061l HB.XO.zr;HT:DeJI no B03MO~HO 0.TJ1 B O.I(IIC'M H TOM :Jit9 MarHHTHOM DOJ19. 

)I)rJr H3MepeHJUI BX H By ,naT'tJUIGI ]XleDOJIOJI~eHll TBIGIM odpa30M, tJTOdll 

rue oew t/ :- - Y'z 6wm napaJIJieJI:DHll o oe:nJO 2 ( pno. 7). 

Ha IJJIOeKO eT:&, H8 ROTOpOit HaxO,nllTl'.JI ,IJ;m'tJHK, Hruureena cpmnlta 0 

npoBO.I(aMH )I,1lJI npmirumrunUI TOKOBI:lX H XOJIJIOBeKHX KOHTB.KTOB. DM,n 

ey6HJta naoCSprutteH na pte. 8. 

OTMOHeuHe IJJIOeitoeTH .naTtJm<OB XoJIJia, H3M9Pfi1JiltRX Bx, By 

OT oez .z , onpe.neJieno ns H3Mepemur l (3 v B noJJe - B , 
npn6JIH3HTSJinHO napn.n.nM:DHOM e Oe:DD ,?_ npn OOOHX DOJJJipHOCTRX 

MarHRTHOrO DOJIJI B .I(Dyx flOJJOJKemunc ,D;UT11IDta, B3fmMHO IIOOOpnyTUX 

na I8cf> BOKpyr oou 7!. • TmaiM o6po.3oM, noJiy'lliJmo:D ~eTHpe ncJnttuum 

HanJRJKennR {/3~ (+~)'I; (j ?J'f {- f3)y_; {~ ,(113/lHJ'of) ~· Lls 't r- L3)Y' 4-l((r' ~ 
us KOTOPllX OTRJioneime c/.. x r.:: nJIOOI<OGTM .nnT'mKa XoJIJUl, H3Mopmo-

, onpe,n;e~oo:& no WOpMyJie /8/: 

jx 
2 

-= L/3 ~ /+B)t -LI3v (-B) y ~--~I( {fB)I/,ttJ'otl-~ y (-B)rti-IJ'~ D 

4 I< l3 
(I-1) 

DlJ{ t~eM npe,IUIOJiai'MOC:& tbl Ye = I ;! o<; y I! .:::: 5°. Tor,nn 

S, ~t/ /,rd :::- (,(,X 2 

~a30BJ19 C,IlJ~Irn l/'2- H OTI(JJO "IeHIDI }(ll'rliHKOB XoJIJia c/X ;.z 

OT ocn ..L 
'-· 

npnnc.ncuu B ra6Jmne I. BeJmt.miUl rL x ~ 
t 

6Wlll M8ll!jJJO, l10'~ 30 • 
I / 

Yr11u (X: .x y u ( '- )'' X npliMepHo Toi1 JKe oo.mrttm:Im, liTO 

B r/..xl- , ri. y~ , HO Tillt RElit BX n By Ha DO.l)fmOK MCIII:IllJO B if- , 

Onnt6IGI, BHOCHMHO B n3r.ropCime -B , HCTOliHOCTJIMPI B yrJiax cL XV 

B ol. yX , rop3s.no MeHme. B .naHHoi. pl60Te OHH He Y'Jl'!TllDMHo:&. 
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Ha OCHOBe pc3yJI:&TaTOB rpa,rzyliJX)BIJI H H3Mepemdi '!;_ ,dx ~ 
H J_ y i!: 6wm R36pmm ,naTtiHIGi .IVUI lUIMepeJUUI COOTall7IHJOII{MX BX, 

By H B ~ • IIpn Bt:Idope YllllTllBaroicb nemrtmm:l K0 '· K H cooTHomen.He 

kz.fK, HCXOM H3 CJie.UYJOU{HX 06CTORT8Jl:&CTB: 

'ITo6u n3Mepmy, Ita TOM :w;e car.mM nuana3one un1JJX)ooro no;rr,·r

MeTpa, )1)Ifi H3MO,IX)Hlt1I B i? Ha,nO llCDOJI:&:JOBaT:& Menee tJYBOTBHTOJIJ,HilO 

~aTtlHitH. Y IDIX O~HOBfCMOIIHO MOHWle TC!iiTI8plTJpHBJI SaBHO.HMOOT:&, 

o(J.-1 ~ 0 ,OI% I °C. CooTnomoime . kz. /Jt . y ncex sTHX ,naT'nnmn 

~ 3,4 .I0-3 H tJyBC'rDUTOJI:&HOCT:& I\ = (5·-IO) MB/TeOJia np« TOite 50 Mil 

.l{aTtrnmi JVUI H3Mepcrrnii Bx 11 By :m11emt CSOJILUIJlO tJVBCTHHTOJIJ.

IIOCT:& K = (20-50) MD/TCCJia ll COOTIIOme me /c.z.. /K ~ I0-2.!. 

Ter.mopaTypnu~ Iwa<f-Jtnt~enT y arux ,n;aTtiaKOB o-Gr~ ~ 0 ,OI % ;De. 
l13Meemme TSMIJS,IXlTYPf~ Ha ± 5°C /J.2/ DpHBO,IUIT K OWH6Re, MfHIHIIOM -· 0 ,OI% B H3Mepemnl B • 

5 • llCTOtJIUIK CTr16ItJIIl3llp9BaiHIOrO TOI\a JJ)JJI llHTai!IDI J(al'tJl-t W>D. 

,lJ,Jm nomtmcnnn onmc5oi< U::JMGpcmm, BH3nnmimc U3MenemwM 

conpoTHBJICHIDI TOI\ODHX ucne ~i ,naTlJHitOD no,n BJlliJIIUICM MarHHTIIOJ10 

noM H H3M81ISIUIJI TCMJIC J'rlT,YpH, a TillOlW ~ UCit.JIIOlJ8H.HJI JIC06XO,JI,l·1-

MOOTH IIO.UCT[()~iiGI TOWl miTaHn.FI .U<lTliUIWB DO Bpei\UT H3MOpeHRH, 6JUI 

H3rOTOBJIOII CTa6MJt3UlX)DaJIHHii llCTOtililll\ TOI<a. 

lJCTOtltniK llOCTpOCH no CXCMC neplBOl(B CTnuHJII~Horo OTTOIJJTOl'O 

HariprnF:CIDIJl Ha HYJ!VIHli TOI\ npn nor,lQU~ ;rC'JIJlllTCJUI IIOCTOHIIIIOrO TOHfl 

c r.ny6o1wn oTptnal'eJI:oHoii rroiconoii noc.rre;nonare;n,noii CM3:0IO (pno. ~J). 

l(eiUI CHCTOMll Ha pHC.9 6llJU1 pncctn1TaJ-L:l H DOOTpOeHH, HCXO,IUI HS 

OJie.nymtHX KCXO.IU-IUX Tpe60Bru-m!1 Ha na:plMeTpll HCTOqHHRa: 
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a) HOMHHMIJIIM Harf.'/31\:1. - 5 + 200 _Q 

6) TeMIIepaTypnuii .nnnna30H OI<pymaroutei1 c:pe,nu - I5 + 35°0 ( .t. T~20°G 

B) rmrmme :HCTolJmnm - oeT:& 220 ± IC1%, 50 H ·z 

r) ,nonycrnMHe oTnocnTeJIMme nm.Ienemm I C: I H / HOMHHBJI:&Horo 

TORa IH = IOO (50) Ma npiY yOJiom£JIX a),CS),n) ,noJDKHO 6UT!J 

~ ro-4 

PaOOTY CHCTCi'vm:, npnne,neHHOH Ha ]JRC.9, MOJIUIO OIIH08T:& OJIO,Izyll)

utHM oCSpaaoM: 

(IB) 

r,ne ,j ~ - twarfqmnneiiT nepe,natrn I<OHoepropa {/ ~ - I H 

ECJIIt naro.MoTpu ncTOlJiniita t/ at :H Itonnep!ropa B3a.MMHO 
I 

H03amrcUVIll, TO OTHOCllTOJIIJIIlW H3MOIIelll1:J DOJIH1111lill TOKa D Harp,V!lJCO, 

onopHoro HaitpmKOffilFI H 1\0 8<N)nlrtlOHTa ne p3,I(atm OBJI3a.HI:l OTHOIJJOHH0r.1: 

(I9) 

J(Jui o(Je CITOtiOH1t51 Tpc6yci.10 H CTl10ltJI:&HOCTH TO Ita HC06XO,I'(HMO BlillOJJJJe-

lUIS HOplBCHCTDtl! 

(20) 

tf3 (20) O,nH03Ha'IH0 DHT8R8.CT IIOOOXO,nllllOCT:& BIDIOJIHOJUtFI HepanOHOTD 

Hr D./> I L> /f;;} 
(20n) 

j ) I 1- } [ .6 ,St.. 1 ( - L . j b H > ··- s k.-
(2CO) 

r.ne k_ .~ I. 
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na (20a) H (206) ~Jic.n..yeT, trro .ZVLfi o<Jecne"tieiDUI Tpe6.veMoi1 

CTa6M:&HOCTH TOita B 38,Il/lHIIU.X YCJIOBHJIX HC06XO,IU1MO oOecnetrnT:& 

nucoeyD cTa6Mt,HOCT:& onopuoro HanproKeHHJI H ROB(I¢nnnenTa nepo;~a'm 

KOHBepropa. 

il,PJUIUHIDIMJ,JIDJI CXCMa, IWTOpru! DCtJIHOCT:&IO D03BOJIHJia BlniOJI

HHT» yRaarunme Tpe6om:umJI, npnne.neHa Ha pHc.IO. 

Onopnoe HanprrJKeHne llOJIYtTUCTCJI IIJ'TCM .I(BJX-HBCKa,IJ;HOH CTB0MJH1-

3au;RR Dlmpm~uremroro n .no onpe;~e.nenHoU cTenena nurJIBJKonnoro nmrpH-. . 
~emm. flepm1~i HtlCI<B,n CTUcJHJUI3UUJll1 - Tj>aH3VlCTOpHU-'i CTa6JtJIU30'1'0p 

noCJie,nonaTeJI:&Horo rrnna ( TP,..'1H3HCTOPH T1 , T2 ) o Ita~<J11Jnu~enTOM 

CTa6HJrn38.UHll OROJIO I0-4 0 Ter.mep:lTypHHM l\OBqqlUUllCHTOM TIOpri.l(I(a 

Io-5 I/°C. Bropo~ IW.ci<N( - cocTannoii ~~ef'lmepaTypuo-noMnenoonnnnuLi 
aeHep:>Bclmii ,zuto~ ( D'-i ) rrnna K Z ~~ 82 (qlH,P\m TECJIA) o ,wtiWl/11,-

1 

~ecmm 0.0llf,OTZBJIOHUCT.1 <:"" 15 Q 11 0 TOMIICpa.TypHHM K09qlf.Jl-Ut}l011TOM 

B .nmmagone 0 -t 50°C JiytnunM, "tiOM IO-{; IJOC. SToT ,nHo,n; nnTaeTOJI 

OT nepooro I<aCI<B.r~a '1Cpe3 conlX)Tnn.nemw g ~ , nuno.nnmmoo 

i13 MDHrrumHoBOii llJXHIOJIOitU • Ko:::)(f•JllUlllOH'~ CTB6Mll3aJJ;UH BTOporo 

Imciw;~a ::~ 6. B J103JJI:&TaTe no.ny-qaeT~m, tiTO npa H3Menemm TCrJl

nep.:lTypu oKpyJKm~'le H cpc,I\Il oT I5 .no 35°C 11 npn naMenemui nnnpn11~n· 

HIDI CCTIJ Ha ± IO/:. O'l'IIOCH'l'CJILHOC 1~3MCJI!JlUie OTIOpHOrO Il:lllpH-

J<CllltR HO npomminGT 0, 5 .I0-4 
l1 OTHOCitT<~JI:&HUH Y.{X)BCH:& OCTaTOTJJIO ii 

nepeMeHHOti COOT3BJIJ1}1)!J(Oii ~- 10-5. 

Y CrtJlll TeJib, JllmO.IIllflH~I~tlH fJiJHl\LUIIO KOIIBCp'rOpn., COCTOHT 11:3 

onepru_uwmroro ImTer plJIJ,noro ycn.mr TeJI..fi c .nnri•I'c pomu·m.JinHHM nxo.n,oM 

TmJa IYT10IA H HHXOJI.I!Ol'O IWCIW_na H3 Itper.mitenoro MOIItHOro TpHH:JI-10-

TOpa T3 Tnna KH6CQ. Hnrpy3I<a n o6paauonoe conpomBJiemte ,IT,Jlfl 

Tot~noro M13r.wpetmn TOim BI\.JllOtJCHH n ItoJlJieirropnyro uen:& BToro TpaH

SHCTopa, COllp:>T:an.TiCllllO OOpaTHOli CBR3H, KOTOJX)e BWIOJlHCHO H3 M:1D-
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rrunma, B ero 8WlTOpHyiO uen:&. OnepaiJJiOHHilll YCRJIHT8Jl:& HHTflC'l'OJI 

HOMIDiaJibHHM HariPfJJK8IUICM 12,6 D H3 nepB)rO Itacita,n;a CT86MJHJaTopa. 

Onopnoe HanpnJKemw 6, 3 B l'I3 ,11;0Jll1T8JIJ1 ~~J'J {2. .9 , KOTOpHi-i BJHIOJI-

HSH Ha Mmrrammonux conpoTnMem'lii, no,n1ercn na HeHnneprHpyJ011lnt1 

BXO,n OD8pall!iOiniOro ycn.m'lT8JIFI. HMpmK81H18 o6paTHOH CBR3H YI3 8M£1-

Tapnoro conpoTnBJiemw mnco,n;Horo TpansncTopo. no,naeTcR Henocpo,n;

crnenHo H8 RHBCHTUpyiOll\U:H BXO,n onep:J.miOHIIOrO yc:wmTeJIR. IZ.oc MOJKWr 

B Hc6oJIDnmx npe,nCJiax (npn.1epiio ± 5%) no.ncTp'lHDtlT:&Cfi, tJTo uco6xo

,nmllo ,IT,liJl nacTpo}i.Im TOlJIIOro 3W.1'lJCIUUI HOMUHnJILHOrO TOita. D CJiytJGO 

HD,~06HOCTU llOJIY'llUTb ,1\pyroe 3Ha'lJCIUI8 TOKa (J\OllyCTUM 50 HJili 150 Mfl) 

HJ)mO B116:[k~Tb ,npyroe HOMtiHM:&H08 3Ba'lJeHH8 f2_ o c. • Ha;rr,.7lmKHIIl"ti1 

Bl160p H DRJI}(Jq8HU8 3JICM8HTOB ycmJmTeJI.R: D03BOJIHJIH DOJI~T:& OJ18;IJ..Y¥>

lqK8 napaMeTpu: 

s~ - I 
g 0 c. 

S ) 
-~ 

~ K-_ I A -~- ] I t ' 2 c- I 0 
( 

LJ !Jl. I CYU) ~ c:: s .._::,. s ,,.::. J 

> 3 HC2 • 
HoTOtJmm nu,n;cp;nnncT .no.rLronper,Jeiinoe RC,poTl{Oe 3D1.1UlWJHJe l1HXO)~mrx 

IUieMM npn HCfMHI[l.ni,JIOU 31!<2'lJCHHll TORa ,no 200 MG, H npH npc,n;noJinrar

MOM Mai\Cl-!IIlM:&HOr.1 3IIH 1lt:mm COIIfXJTnJ\JICIU!Jl IHlrP.y::Hm ~50 OT/1 r,~flTI~I~'l' 

,na.naT:& TOI< .ItO !50 IWl. llpn MOH:&!IIHX 3Ha1IeiHtfiX TOHa Mm<:CIU/!HJI:&TJOC 

ana-qem-te conpo'I.'UMCiillJI Il8.rpy3Int r10JWT COOTBOTCTPCHIIO 003p1C'L'fl'l'b. 

6. f;iCTO,I!J1l:.'l OCip1Cl01'1\l! pP:1~1)lL'l'ft'l'OD lT:JMOpCIIlUI JJ IW011111 1HF.'!~!lt!]l: 
HOri CllCTer.W H3r1C]lilTCJ!l,IfOH ro.riOBitH It DJX>DOpHa 'rO'HIOC'J.'H 

H3:.1CJ)Cll;tn. 

li3 H3Mepemm HG O,J~HOii rOJIOBI\8 n')JIJ'llaDTC.fl Tpll HOllflfl.7KfHJ'nJ1 

U 34x, U 34y n {// 34 t , na Ito'Iopwc Ha,no onpe,neJIVIT:& coo·ran-
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JlRJ)(JtHe Bx, By n B ~ • llpe~e ncero o6c:y,uiiM onJe.ne.nem-Ie cocTa:BJIJIIO 

rneii B ~ , ROTOpru:t B H£Ull8M CJiytJae CaMM 60JIHJJM H TOlJHOOTb onpo-
__ _. 

,ueJieHIDI B aaDHCIIT, rJinBnblM o6paaoM, C·T ToquocTH onpe,ncJieJrnn 

aroa cooTaBJIJIIOOteii. Krut nuwe cRaaa.Ho ;II,Jlf.: aee noaMOJKHO arumcaT:o: 

Ll ~ l( 2:: - /<:.-o ~ B21 ~ --------------------- c21 > 
K2-

J..2. ~ / c::::. - 3 
noToMy 11To zaopmm ,nnTtJinm, y Ko~opux . IK:~ 3,4.10-

B OTKJIOHeHHe HOP\~Mu It nJIOCKOC'l'l-I ,naTlJID:a XoJIJia, HaMepmoutero 1J 6 
OT OCH 2 y ncex rOJIOBOit '--- 0, 5°. YpaBHenne (IB) noJiyqa.eTcJI 

H9 rpa,rryllpoBKH B HOp.i8JI:bHOM llOJIOJK8HIDI. 

CocTaMJTIOll(lte Bx n By onpe.n;eMTCR no HaMcpemmM HaTIPfJJIWIHWM 

U 34X H U 34y, .lV1fi 1\0TOpHX 0 ~e TOH llOOpa.BKll Ha OT.KJIOHeJme 

111IOCROCTH ,II!!T'II!Ra OT OCII ~ II llJia!iapnoi! COC'Ill.Jmomei! Bp 00 

BTOpJM npn6JiruKemm ~1or.mo rrncaT:& 

B> u '1 y X ~: 0 \, + L(l )<' J 1,~-- I t3 i!: 1 I . I 
- v 2 = -~---- ,.. "' 8 (' I " -·-·-· ·------- jiJt",r 

K x k x L:! f ~22a) 

H 

B yp::mnemurx {22n) :n (2~~6) IW ytm TimmorCIT o·riUionomTn nJiomcon1''·' H 

,I(llTlllU<OD XoJIJia OT OCC ii X n Y llOTOMY, lJTO OHH BHOCfiT OUJH6Jt.Y' MCIJTr 

me O,OI% H Tome n.mtmme 2. rnp-.;oumm or 2,3 n 5 'JJieHOB ypamrcmrn 

(I) (5 tJ JieH ypannemm (13) ) , noToMy 'ITO &~/K y BOex ,naTtnncon 

c:::: Io-2 • 

.IlJisi np::~nepmt C'Toro cnoco6a ml'ntCJIOHnJI Dx, By, B 7 6I-lJIO 

c,ue;raHo I<OHT.POJI:bHOe n:1r.,cpemw 11 r.mrmi'Ie CIT-40, y IWTOIX>ro D 

neHTpe xopomrut O,T(IIOpO.JUIOCT:& :U I:WIIIUD.TWime MarWl'rnoro flOJlJI H8BOC'l'-

HO. 
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Ha naMc~mHI B noJioJKcmm n3r.mpnToJI:oHo~i roJIOBKH, Kor.na 
~ -::::-
B =Be = 2,18 T, onpe.ue;mJinc1 neJmtn!Ha B npn noMOUUi ,naTTJl1-

ItOB H MHP o IloTOM nm.,cpnTe.rr:r,nnJI roJionRa 6Wia nonepHyTa na 8° 

BORpyr ocu y n 113 H3Mopcmmx uanp.mKmm.·~ U 34x, U 34y, l...{ 31"" 

B Tori! JKe Marm1THOM noJie onp3,ncJienu Bx, By H B • To JKe caMoe 

~3MepeHHe c.neJiano H n:pn nonopatJnnrunux :roJIOBRH BOKpyr ocH x. 
·-·,.. 

Pa36poo B BCJlH'tJUJiax B , onpo,n;eJICHHIDC M3 OT,ll;CJl:OHilX H3MepennLl 

BOCMH rOJIOBRS.MR 6Wl r.1CH:biDHH, '48r.t ± 0,03% 14 B 00pe~8JI6HHH nanran-

-~ / + ' 
JieH.WI B , - - 5 • 
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