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Pnc. 12.6. fpaQur(H pcaKrlr . l4 H:{er,urrr()ro (nyrrxluprrar ;rnrruR) u
pcaxbr rofo (cr r,rorrruar -'r ur rlrq) :lBer rberl

B o6ueu cnyLrae Ha nrrHaN,rHqecKVK) norpeLrrHocrs BJ.rr .rrer KaK ALIX, TaK n

Ot{X Ka}KAoro 3BeHa. To.rHoe oi lpere.neHHe cyN,rMapHor. i  norpeluHocrn -  c jro)K-

Haq 3aAalra. B rcaqecTBe or leHKH cBepxy rrpHHr.rMaroT cyN,{My AByx cocTaBJlrrounx.

Ho HyxHo noMHHTb, LITo fro i rocrarolrHo rpy6ar ouer{Ka.

JIEI(UHfl 13. CPEACTBA BOCTPOH3BEAEHT4fl t4 rrpEOFpA3O-

BAHI,I ' I  OH3I4TIECKI,{X BETUqUH

I .  MEPbI

Mepsr pa3AennrcT HLt')mo.tortbr, o(tpu:tytebre u pctSouut,. O6pa:qoebre Me-

pbr npeAHa3HaqeHbr AJrf l  noBepKH r{ rpaAyr.rpoBr(r4 pa6o.rr4x cpeAcrB u:nrepeunii.

flo roqHocrn Bocrrllor.r:]BeAeHVfl (l)v:wrecKoil BeJ'rHLIHHbr HX pa3rxe,'rttor Ha rpH
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pa3ptAa, npnqeM, HaHMeHbIIIaq nofpeuHocTb Bocnpor{3BeAeHr{f l  y Mepbr nepBofo

pa3pq.qa.

Pa6oque Mepbr cnyxar A,'rf l  r ' r ' rNrepe'Huir. f lo rco,rH.recrBy Bocnpou3BoAr4-

Mbrx Mep ptx .4eJltr ga odtto:uaLrHbre, iltto.-o3HaqHbrc u uaSoput -vep.

K oduozucrttHLtt-M -vepe-rt ornocflT rl3r\,{epHTeJrbHbre KarylrKrr coflpornBne-

Hr l t ,  KaryuKH HHAyKTHBHoc' fH H B3aLrNrHoi i  r . rHlyKlHBr loc l l l ,  I {3MepHTeJrbHbre

KoHneHcaropbr llocroflHHoir eurocrn. uopN{i"tirbHbre )-[eMeHTr,r lr cra6u,rH3HpoBaHHbte

r4croLrH14Kr.r Hanpt)reHHr. PaccvorpH\,r nx 6o,ree rrolpo6Ho.

H':-ttc1-tttnlc.7brtLi le Kdnl- l ' lut i l t  ( ' ()t lpomtt6.Tcrnttt BbrnoJ'tHtKlr Fla HoMHHaJ'lbHbte

3HaqeHHr 10"'Ott, r 'rxe r? - uenoe (or 1// ' ' '  4o l0t ' '1 Otr. K,racc rorrHocru Mo)Ker

r.t3rueHrrbcr B npereJ'rax or'  0,0-5 j(o 0,1. 06lrolKa Kar)/rurc.r BbrrroJ'rHflercr r.r: ]  MaH-

faFrr4Ha, uMeK)rrelo va,rsri i  TeN,rnepalypHsri i  rolQQr.rur.reHT H BbrcoKyxr cra6ult,-

Hocrb ceor. icre.

Kar1,rurca HN,reer ABa roKoBbrx BbrBoAa Arq BKJ'rtoLteHHr B ueflb H ABa [o-

TeHunanbHbrx - Anfl H' lN{eper-rHr conpol 'uB,reHr.rf l .  I lpn pa6ore B LlenH nepeMeH-

Horo roKa Heo6xoAl.rMo yrrr.rrbrBarb coScrseuHyKr eNrKocrr, C u HHAyKTlrsuocrs L

(cnr .  pnc.  l3 . l ) .  Creneub peaK'r ' r . rBHocln Karvrrcr  xapaKTepH:t ) / tor  nocrosnHopi

BpeMeHH

r= (L /11) -RC.

r le R -  conpornBreHHe npoBoAa KaryrrrKr.r  nocroqHHoNry ' roKy.

Hzttepunle.rbrtde Kurt ' tvluKu ttt tdt:t t t t t t tenocnttt H B3nHMHorl r.rH4yrcTLrBHocrH

Bbrno,'rHqtor H3 npoBoJ'ror(t.r.  Fra\ro-fr.rrrFroi i  Ha KapKtrc. Ha HONrHHa,tbHbre 3HaqeHHt

-  ^_ i
or I0-" lo I fu. K,racc roLrHocrr.r NroiKe'r HN'{erb:rHaqeHr4r or 0,05 Ao 0,5. Bepx-

utr ir npegerr qacrorbr, Ha xolopori r\roiKrro nl lnr\reHrrrb r..r ' ]NrepHTeJrbHbre Kar) ' tur{H

HHAyKTHBHocrn,  paBeH 100 r t l - t1 .  l )xe l rBa,reHlr rar  crxeN{a KarvrxKH HHAyKTHBHo-

c ru  aHaJ ro rHqHa cxeMe Ha  p r . r c .  13 .1 .

KalyurrcH e'laraN,rr{or; HHAyKTT.TBHOc'nr HN,reror Aee o6N.rorKr4, pa3Nreu-{eHHbre
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Ha o()[IeM KapKace.

Hzvepunletbr tue KoHdeHcunlol)bt BbtnoJlHqK)T c Bo3AVLUHoii r.r cnrcArHoii

I , I3onflUl4efi.  B Uenqx BllrcoKofo HanpflxieHI4t f lpttN{eHrrcT ra3oHano,tHeHHbre KoH-

IeHcaropt- , t .  EMKocrb H3MepHTer ' rbHbrx KOHAeHcaropoB He npeBbt [ raer  I0a n@.

K,racc rorrHocrn ofpaHurteH AHana' loHON,t  or  0 ,005 Ao l .

Hopltct.t t ' ,r tae ):e-v€Hri lbr - cneuna,rbHbte xIIMHLIecKHe HcrorrHHKH 3,' IeK-

Tprl l lecKoli :Heprnu, ?.t.C. Koropbrx H3BecrHa c 6o,'rr,uler. i  TorrHocrbro. Hanpu-

Mep H3BecrHo, r{To 3 A.C. HopN,ranbHofo Hc'r 'orrHHKa npH TeMneparype 20" C pae-

ua (  1 ,  0  185 + I  .0  187)  B.  l lor rouv KJ ' racc ro l rHoc rH HOpNranbHbrx ?neMeHToB oqeHb

BbrcoK H rre)Knr B npeAenax or 0.0002 .ro 0,02.

Cma6tt.ttt'jupolartubtc ttcnlottrtutitr Hctrlpn)t('eHufl Ltacro npHN,{eHfrcTct B Ka-

LIeCTBe Mepbt Hanpfl)t ieHLIf l  .

K -vttr, t .-o;tteLtrtbt-v ,vel)(t,v olHoctl t{3N{eplire,!bHbre fc'Heparopur, rca,ru6pa-

Topbr HanpflxeHur, ToKa, Qa:onoro crBr{ra, i l3N,repHTe-rrbHbre KoHAeHcaropbr rre-

peueuHoli eNrKocru, BapHoN,rerpbr, N.{ara:HHbr conpornB,reHl.r i i ,  eMKocrH r.r HHAyK-

THBHocrH. PaccnrorprrM HX 6o,'ree f lorpo6Ho.

I,I:-veptttne.rrbttbre ?eHepontol')br - ?To HcroLtrHKH [epeN'reHHofo roKa u Ha-

npfl)r(eHHr, (ropHla Koropbrx : lapaHee H3BecrHa, a (raclora, arvrn,rnryAa H Apyrr.re

napaMe'rpbr Moryr perynupoBarbcfl r.r o'rcLrHTbrBa-fbcfl  c :aAaHHofr roquocrbro.

BunycrarcTcfl r-eHeparopbr cr.rHycor.r i1axbLrbrx crJrrrarloB, rerreparopbr rrryMa, r{M-

fiynbcHbrx c14rHa,'roB r.r ci lrHaJroB cneur{:r" 'rsrroi i  ( lopl,rr,r.  / [uana:oH Lracror reHe-

paropoB Mo)Ker Haxolr.rrbcfl  B rrpejleirAx or 0.0t rc l l) t( '  l - t1. f lorperuHocrb ycra-

HSBKH qacToTbr + (0.1 - 3)(%t.

Kttttftpantlopbr - 3lo c'ra6uirH3r.rpoBaHHbre r4clorrHr.iKr.{ Hanpfl}KeHnq H,'rH To-

Ka, no3BorqrourHe rro,rylrarb Ha BbrxoJte prA ra,ru6poeaHHbrx (rovr-ro u:eecrustx)

:uaqeur.r i i  curHa,qoB. f lorpeurHoclb yc'r 'aHotsr(H AOc r Hraer 3HaLreH ufi + 5' t  0 
3oA.

Mrt.:ct irt t t t , l  conporuB.i leHHr"r. el, txocreti  r. .r HuryKTunuoclei l  no3Bonqror yc-

TaHaBrHBars r reo6roArrN,roc l r rar rerrHe BerLrrurr rbr  c  no\ rourbro nepeKnrcqare, re i i .
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Mara ' :uHrt  conporuBneFIHr i  BocnpoH3Borqr  Ber l . r r rHHbt  or  I0 ' :  ao I0 t0 Ot t .

K, racc rorrHocrr4 or  0 ,005 Io  l .

Mara:uHt , t  uHAVKTHeI- tocre i i  HMeror  Ahana3on crapruei i  IeKaAbr or  0 ,001

Io 10000.v l -u .  t {ucro AeKar or  I  lo  5 .  K, racc ror tHocr} t  or  0 .02 no l .

Maragt{Hbl  eN,{Kocre i i  uvetorALJa[a ' ]oH or  I0 ' t  x , - t  l0"  n@. K,qacc ror{Hocrn

or  0 .005 ro l .

2. I43MEPI4TEJIbHbIE NPEOEPA3OBATEIIU ?TIEKTPI4T{ECKI4X

CI,4I_IIA,IOB

Pa:pa6olaHo 6o,r srucle KOJI H qecrBo rr pecl6pa'loearerei.i,orJ'r H qarou{r{xcfl

$r 'Hxrlnc-rHaJIbHbrN,r Hit 'rHatreHHeNr. KJ'raccoN,r o6pa6arsrBaeMbrx cHfHanoB.

npr{Hr l r {noN,r  nocrpoerr r .ur  u  pa6orur  (c i r r .  l lnc .  l l . l ) .  L Iau le rp} ' rHX r rpr . rMeHrrorcf l

"v ac uI tn a 0 H bt a v ).1 e K m p()_tl cx Q r t u qe L' K I l a n peot)pa'JO BaTeJrt t,t.

2. l . Macutma6uue npert6pu:oBuma.t tt.

Ma c u un a S n wv Ha3 br Baror H3 Ntep rJre,T srr sr ii n peo6pa:o Barer r,, n pelHa3 Ha-

qenusri i  ! .nf l  LI ' lMeHeFrHr BerHqr.rHbr B 3araHHoe qHcJrIo pa' ] .  I {  HHM orHoctr

tr j ) ,HTbt,  J lenHTerH Hanpfl)Ket jHf l ,  H3N,tepH't 'eJ' tbHbte yci l , ' tH'renH, t I3l \ tepHTeJ'tbHbte

rpaHc(ropMaropbr.

LIItumu npHMeHflrorct nJIr vNreHr,ureHLir cHJrrbr roKa B 3aAaHHoe qhcJ'Io

pa:. Tarcar ]aAAqa Bo'luHKaer, KorJLl i lnani ' l ' lorr noKil ' ]aHHi.r aunepNrerpa NreHb[re

A H a n a3 o H il H 1l N,r e H e H LI f H'r N{ e lt rr e r\,r () f o'r'o Ka.

LIJl 'ur - )To pe3ucrop, nKJrK)Lraerusri lr  napaJrrejrbno aMnepMerpy (pnc. 13.2).

Ecrl.r

R,, ,  =R, l1n- l ) .

TO TOK I ;  B  n  pa3  N , reHb [ re  roKa  17 .3 r1ccb  R l -  conporHBJ teHHe aMr repMerpa ;

n = I t  I  I  a 
- l tot$(x.rutteHr uvt-trt tpoBaHt't t .
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Puc.  I  3 .1.  Cxe:vra 3aNrentcrrHt
H3M ep r4'r'eJ I bHo i.i ra'ry u r r< H co npo l'n u. r c l{ r.{rl

PHc. l3 .2 .  Cxeva
l rKit toqeHHt rrryHTa

LLIyHrsr Moryr cocroflTb H3 HecKonbKllx pe3Hcropon, u,.tu L{Merb HecKoJrb-

Ko orBoAoe. i)ro no3Borter H3N{eFrflrr,  r io?OOHrtneH'r rxyHrnpoBaHVfl. PasN{er4a-

K)TC' rrryHTbr B Kopnyce npr46opa i lJrr4 cHapyx(H. [IpurveurroTcr, B ocHoBHoM, B

qenrx f locTorHHofo ToKa B MafFrHTo]neriTpr{LrecKux npHoopax. K,raccsr ToLrHocTH

or  0 ,02 ro  0,5.

fe.tume-tLr Hunpn)K'eHun rrpHMcFrffrorcfl  .q,rr yMeHbueHnt Hanpfl)KeHVfl B

3aAaHHOe qL{CJIO pa:. B 3aB[.tcnNtOCTt4 OT PO,qa rOKa, ]r'reMeFrrbr AenHTeJrrq BbtrroJ'r-

HqtoT B BHAe qt{cTo aKTltBHofo conporHBJ'reHHr. eMKocrFrofo t{IH ITHAyKTHBHofo

conporr4B,'reHHfl. Ceprl irHo BbrnycKaeN{bre AeJ'rHTeJ'rH HN,{eror l lopMHpoBaHHbre Ko-

:dlrbuqHeHTbr AeneHr4fl rr KJraccbr rorrFroc.l  n or 0.0005 Ao 0,01.

f,rr yee,rHLreHHr Bepxnero npe,i leira Bo,' Ib-t\ , telpa c BHy-fpeHHIrM conporuB-

J'reHr,{eM R1, f loc,rreAoBarenbHO c r-rH1\r BKrrolraror Eo6anoqusrf i  pe3Hcrop R,), npH-

LIEM

rAe L/_\. - H3MepreMoe

pe.

HHe Ha[pt)KeHHt Ha BO,' tbTMeT-

K,racc roLrHocrr . r  Ao6aeoqHbrx pe' lucfopoB r . r ' r \ {eHrercr or 0,01 go l .  Mare-

pnan -  MaHraHHH. Hour.rHa-rrsHsr i r  roK or 0.5 , ro 30 HrA.

Hz.veptttttetbHue ))Ltu.trtme.?r/ npeAHa'rHaLreHbr Anq pacuHpeHHfl npeAeJ'IoB

r.r3MepeHilf l B croporJy N,ranl,rx cHrHa,'roB. [Io Auana3or-ty Lracror r43Mepr.rreJrbHbre

R,i=R 
[i,l 

')

r{anpqxierrne; t - ly .  -  raAe
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ycHii l .rTenH pa3AenrK)T Ha vcHJ'rH |errr:

- nocTorHHofo ToKa.

- Hr.r3KorracrorHblc' (20 I-tt  +200 rcl-4\,

-  BbrcoKoqacrorHbte -  no 250 N' t l1 t .

- cereKTH BH bte (y trrc-l tro,roc lr sre ).

).zexmpoHHue u j. t teptutle.rbnbre ),ctt.Tttme.?rl n03BoJrf lK)T H3Meprrb cHrHanbl

or  ( ) .1  . r tB v t  0 ,3.vxA c norpei lHocrbK) or  0 .  I  x> l '%, .  l lp t r  MeHbm.{x 3HaqeHnqx

cHfHel , toB npHMeHrror  drororaruBal l r r . rLrecKr ie  ) icHnHlentr .  Cepur , iuure Lr3MepH-

Te,'rbHbre )rcHr'rHTer'rH Lr\,reK)T yHr.r(rnqrrpoBaHHbrr."r rroMnHaJrbHsrfi  eblroAHoii cur-

ual l0 B vrlu 5 .vA.

Ht.ttepunte:rbHbre nrl)Ltucd)op-rtdrlt(\)ttt nel)eMeHHoI'o roKa H Hanpt)FieHHt Hc-

rro,'rb3)'K)r Anfl flpeobpa':ouauHq 6o-nsull\ nepe\{eHHbrx roKoB il HanprxreHlrii B or-

HOCnTe,lbHO N,ra[bre, /lon)icTHN,{bre Jlnr H3N{epeHHH npH0opa]\,tu c N,{aJ'rbrMH npeAena-

Nrr.r r.t3MepeHHr (Hanpurvrep. -5 A, 100 B). KpoHrc roro, npuMer{er{HeM rpaHc(ropMaro-

poB noBbruaercq 6e;onacHocrb oneparopoB, TaK KaK nprr6opu BKJ'rK)qaK)Tct B 3a-

3eMJ'reHHVFo rtenb HH3Koro r{anpfl)KeHur (pnc. 13.3). l4:ueprtreJ'rbHbre rpaHc{topva-

Topbr pa3;reJrflrcT Ha rpaHctpopir.ralopbr nirnprrr(crFrurr r.r lpaHc(lopMaropbr roKa.

Puc. 13.3. Cxcl,ra nKJrrorreHur aNurep\rc 'r 'pa. Bo, ' rbrN{erpa v BarrMerpa

e ogucl(ra:Hyru tlc lI b trcpc3 r.{ 3M epr.IrenlH LIe l'par rctpopu a'ropr'r

Tparrc(ropN,raropbt Hanpqx(eHI4r HCrror 'u,3yK)T Anf l  BK, 'rrcqeHnq BoJ'rbrNter-

poB, rracroroMepoB, naparrte,tbHbrx ueilei i  BarrN,{erpoB. crreltrHKoB, ( la:olrerpoe

u Jp.  npu6opoB.  Clxevra BK.r rorreHHr aNrncpNrerpa.  aoJrbrMerpa H BarrMerpa B
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oAHo(ba'lHyro ueilb qepe'l  H3Mepr{rerbHbre rpaHc+opMaropbr rrpHBeAeHa Ha pr.rc.

13.3. / [ .nn npaBunbHoro BKr'rK)qeFIIrt rparrcdropN{aropoB H n3Mepr.{Te,'rbHbrx npv-

6opoe 3a)KHN,rbr  lpauc$opNraropoB o6o:r raqaK)T,  K: . lK noKa3aHo na puc.  13.3.

B rpaucQopMaropax roKil (ot < (o.. i lorroH,ry ror( nepBnqHoi.r o6vorrcu

l t> 1. .  f lepenuHaq ct6HtorKa N, to)Kercocrot lb  H]  or l ro fo BHTKa,  B BHAe [ ILrHE,r ,

npoxoAfl [ ter. i  uepe: oKHo cepAelrHrrKa.

B rpaHcrpopN'raropax Hanpf l ) r {eHHr ot> (D,.  f lo:rorray UtrU..  TpaHc-

rlropH,raropbr Hatrpr)KeH14fl . Kar( npaBHJro, noH14)KaK]u-tr{e.

t{ro6sr oi lpeAenr{Tb H3MepreMbre Ben HLrlr H br. ueo6roAuMO noKa3aHHfl rrpa-

6opon \/N,{Ho)iHrb Ha r..olcp(ru(rreHrbr rpaHc(ropMaur4H K rrt = ItH I I .  H u

Kr lH :  U r , ,  lU: , ,  .  l4 :uepurerbt tb te npu6opsr .  paSo' rarour{e B KoN' tnJ ' IeKre c  [ I3-

N{epr.{TenbHbrN,u4 rpaHc(ropNralopaNrr.r. rpa.t} 'upyror HenocpeAcrBeHHo B eJtHHr.rqax

nepBtrLt Hbtx BeI u LI H H.

Kor$r[rrrurleHlbr rparrc(ro1]l\ t lrulJH pearrbHbrx'r 'paHc(rt-rpH,taropcrn K, w K1;

3aBr.rcrr or 3HaqeHHr roKoB ri HanprxierrHii ,  qacrolbr, xapaK'repa Harpy3Krl. 3ro

npr . rBorr . r r  K norpetuHocrr . r  n3NrepeHnr i  roKoe -  A/  u  Hanpr) r ieHlrL"r  -  AL, .  V us-

MepHTenbHbrx rpaHc(ropuaropoB uMeercrr eue yrJloBar norpe[rHocrb, o6yc,'roe-

JreHHar HeroqHocrbK) rrel leAarn.r t | la;r,r eroprr.ruoii  BeJ'rnLniHe. lro oKa3brBaer

BrHrHHe Ha noKa3aHLrr nprr6opoe, orriJlOrrcrure norBr.r inHor.i  .ractu l toropbrx 3a-

Brrc r.rr or' {ra: ur r.r3Nr epr e Nr or."r Ber r r Lr }4 H br.

2. 2 . 3t e rc m po-v exa t t t r qe c t{ ue n y t e o (t pu',t o ea m e.7 Lt

'-)tertt tpo-trcxuttttLtcL't iuc 
rt l tatt6ptt;()(;utnattt npeo6pa:yror ?JreKTpriLrecKylo

?Hep f H ro tsxoAHo fo c r.r f Hajra B M exa H r.r rrec KyK) ? Frep f H K) nepeN{eue H H fl yKa3aTenfl .

Ogu coclorr r.r3 nclAguz*rori rr rrcnojlBrra+rclr l  .racrc-r.r n Ha3brBaK)Tcfl tr i l tepLt-

nl e.7 b H bt -rI Lt .\I ex u H tI 3.tI Q_t I Lt .

lloeopor rloABr.ririHt-rr."r qacrlr Lr3l,repr{TerbHofo MexaHLr3Ma ocyqecrB,'Iterct

no4 ,leircrrB[eN{ NIoMer{Ta. 3aBr.rcfluel'o or n:r\repfleNror."I BeJIiltu.{Hbr .r: H or yfna rro-
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Bopora nort lH)KHoL:t Ltacrn NrexaHLr' lN,ra - u.. ?ror NroMeHT Ha3brBaercfl  spottpn-

ultt-rt ti o6o'rHauaercfl HHAerccov rtl.

M  =  [ ' ( x . c t l .

llplt nonopore [ojleltittHoii rracrt,r ual ]'roJr ,la rr'lN{eHrK)-r'cfl NrexaHr.iqecKat

]Hepil..Ifl dA il fHeprHfl lneK'ff-x)N'{arHr.rrHor-o ilojrfl r.r'JN{cpr{'rcJlbrro|o MexaHt.t3Ma -

dW't1,. npuqeM cl l l l  . ,r ,  = clA. Tarc Kati 1pI4 vl l loBoN,t nepeMeuelaun clA - M -dct ,ro

i l l  :  c l t r l '  t ,1 tdu . (r3.r)
t{ro6ur yfon i loBopo'fa a : laeuce-rr ror 'rbKo o'r H3N,tepqeNroii  BenHLrHHbr, Ha

rlo:fBlt)KHyrc Lracrb :fo-[)KeH aor;el)icr BoBarb nporr.rBorericle],n-rutufi NroMeHT

NI ,, ,r,  TaKlr{e 3aBuctu{Hti or yrra noBopora q., ' r .  e.

M,, , , - -  / ' (a ) .

l lprrl HeKoropoM yrne noBoporlr Hacrvflaer paBeHcrBo N,roMeHToB, T.e.

, l /  +  .11 . . . .  -  0 .  l r rh  . l l  :  - , l l  .
t t l '  ' t ! '

f lo c noco61 co lSaH u r n poln eoreilclsyroruero N,roN,re Frla pa3n r.rqarcT Mexa-

HH:IN{br c Mexa}rHqecKHM H c )reKTpnqecKHNr nporuBoi le i . rcrByrcu(HM N,roMeHToM.

B n:uepureJ'rbHbrx NrexaHr,r3Nrax nepBoli rpvnrrsr rrpo'rr.uloAeiicrByrouqr.ri l  N'{oN,reHT

co3Aaercr cnHpanbHbrMH npy)(HHaN,u{,  npH.reiv :

(r3.2)

rge W,,i - yAenbrrnrir nporusoAeiicrevK)rur.rr"r NroMeHr npyxHHbr.

Kpolre co3raHr..rt nport.rBOreiiclat,K)urero N{oMeHTa vnp}'rr. ie S,.reNreHTbl

L{CtroJIb3VKlT B KaqeCTBe ' IOKOnpOBOAa K nO,i(BtI)r{HOr."r  LTaCTH l . l3Mepl. lTe, ' lbHOfO

MCXAHI, I3N, tA.

B r'r3iv{el)r.rre,rbHbrx N{exaHr.r3\ra\ nro;lori  r ' l l \ ,nnbr

nporr.rBOAer.icrsyroulnii N,roN,{eHT co't.Llae'rca rlrri rie, KaK

3aBHCr.{T O1' Vfna nOBopOTa.

OueHulr  csc l i ic rea r . r ' lMeprr re-r rbHbrx NrexaHn JNroB r ro

(Lroropurunvecrcux)

v epaularoulr.rr.i, Ho

l.t \ cTp)/KT)/pHor"r cxe-



t 6 l

Me. I43MepurenbHbti; i  MexaHH3M t{Mecr cxeMV ttpf lNroro npeo6pa3oBaHufl c l tByMt

3BeHbfMH (pHc.  13.4) .  B lseFle I17 npoucxclAur  npeo6pa' roBaHue cr . r rHaJroB r1o

( roplr t ' , re (12.1).  t lpeo6pa'roBare,rbHar { l 'n 'nxur.rr  3BeHa 171onpe. lenf lercr  r r . r r roN,r

MexaHll3N{a. ?ro 3HaqHT. t{To Mo)I(el6strs He MeHee utecrr.r pa3nHqHbrx cbvHrcUail

zseHa 17 r.

3eeHo I lz olvttaKouo IJ'I '  Bcex N,texaHH:]Moe. B HeM Bpaqarculni i  MoN,teHT

npeo6pa:)erct B ) 'ror ' I  orKiroHeHrrr noxBr.rzt lroi i  rtacru t\re\aHntNta - o. l lepela-

ToLIHat  ( ryHrcqHr IL  onpe, leJ ' I terc f l  nr r$tpeperr r {HarbHbt f \ r  ypaBrreHHeM, onLrcbr-

Barou{r4M ABH)rieHHe norBttxuofi qacru N,texaHH3N,tt:

t'| (Y

, /  
-  

, :  
= . \ /  +  . l l  , ,  + . l l r t t ,

t l f '  
I

(r3.3)

rAe J -  rco:r l r ( ruqneHr Hr{epuur.r  noABr4)KFroi . i  qacrrr .  , ,  
u 

, i  -  MoMeHr cun HHep-
dt'

-  r l a
uuu ,  M , , : -P=  -  MoMeHT \ / c r roKoeHv ts .  P  -  r co l ( r ( ru r l L reHT) ,c r roKoeHHf l .

I  . l t
L t t

Ec,rn nporlrBoAeircreyrcului i  HloHreHl co3Aaercfl  \ ' rr l lyrHN,rH ?J'reNreHTaMH,

ro  BbrpaxeHHe (13 .3 )  npnuuv rae r  B r . r r

, , l) rr .- rla
, l  , .  +P  ,  + l l  , , , . r , (= . l l

t l l -  t l l
(  13.4)

C yqerou (13.3) I r  (  t3.4) rcoa(rr l luqueur reperaLrLr 3BeHa I1-.  uMeer eprA:

K.(.i ro) : a( .l ro) I M ( .i ro\ =
. l ( j ro - )+

iloc,re rtpeo6pa3oaauur.i noJvLtAK)r AtlX']BeHa

I

K.(  i ro )1 ,=  l l  W, , , \  (  I  - . r { t  ) t  +  4 / l t  g t ,

fAe .q:(oi(o0,@ - LlacTo-r ' i ]  r {3N{eHeHHr Bpaularoulefo MoN,teHTa, rq,

qacrora coOcleeHHurt KOJleSirrrrr i i  no-tsr.t ;nnclr i  rracrn

/ )  | - )  r  1  I  t l l

/J  = P l ( l , /J  
. i l  

, , , )  
-  creneHb vcnoKocru. r f f  r rorBr . r ; r r r ro l i  L lacrH.

P( lro) *W,,,

17.:

(  t3.s)

= {n""it 
-

N{exaH Lt'l ivta,



fpa( l r . r rc 3aBucHMocru (  13.5) npH /J <l  npnBereH puc.13.5.

K,( i ro)

-'#ll1l" tiw

Prrc. I i.4. ClpyxL vpuar cxeN.{a r{3Mepr.{rc.irhH()r-()
N,ICXIIHII3MA

Karc erlArro L{3 rpatlrHrca, rcor$rpuuneHr nepeAalrH (ALIX) Broporo 3BeHa 3a-

Br.{cnr or Lracrorbr lr3MeHerrHfl BpaulaK)ulero Mor\,reHTa. d,rr l,raruHToSJIeKTpr.rqe-

cKH X r43NtepltTeJ't bH br x MexaH n SMoB rtacToTa Bpau{arouefo NloNteHTa paBHa qacTo-

Te BXoIHor."r SrreKTprt.recrori BeJ'rr.rLu.rr-rbr. lJrr oclaJrbHbr\ r.r;NrepnTe,rbHbrx N{exa-

HL{3MoB Bpaulapuuti vtouerlr H\,reer noc'rorrHHyro H nepeNreHHyro cocraBrrro-

ulue, Llacrora nepeMeHHoti s Aea pala Bbrtue Llacrorbr exo4noi. i  Be,TILILIHFIbt.

JIE KUI{ fl 1 1. 9r EKTpoM ExAH r,r q ECKI,I E n pr.{ Eopbl

L OEUIHE CRE.{fr t l l . {- f l

3,rerclpoH,rexaHHLrecKne npr.r6opr-,r AOc la'forrHO cJ.roxHbre ycrpor. icrea.

OHrl cocrorr r.r3 6o,rsruoro Lurc.ira rerarer"r H t lryHrcur.roHairbHbrx y3noB. O6urnlr lr

t|ly u x u lr o H a,q b H br M 14 y3n a Nr r.r rr BJr fl K)lc r :

- SneKTpoH3r\,repHTeJrbHafl l{cnr,,

- r.r3Mepnle,rsssri i  MexaHU:rNl,

- orcLrerHoel 'crpoiicreo.

tr ' ls-rtepunlerbLtun r{attb cny}riuT Anr npeo6pa'roeaHLrf nlNreprevoir BeJrt{LIII-

ssr ..4 B ?neKTpHqecK)'ro, HeflocpercrBenrro eo3AeircrB]'K)ul,vrc Ha H3NIepLITeJIb-

l 6 l

c,

Puc. l i .5.  fpa$rrr< A{X uroporo 3BeHa
u3Mep I{TCI br{0ro Mexarrr.r3Ma


