
I{oJIEJMPoBAHIE B IUIEHoI{Hor 9TEflPoXEKA}lrlHE
( hngcartelbHHe crcrexH)

ISS nog Bunvcr II0

vAx 62I.3I8.5r

CBEf,OBOR 3ATBOP C EOJIbIIIOf, ANEFTYPOR

n MoAyIRToP [3JUqEn4n C eJrEr$pocTATtlqEct0,il trH.tBoAotr

B. B.lloaoron, M. I(.JIy1er, E.C.llolanoa

Panee 6um orrxcaHH ftoHcrpyrrptr rureHorrnLfi erroc?Hux crpyr(Typ
AJIa rtH.q{kaq}roH}rbD( yerpoficrB r{ loAyJrf,ropoB caera [I]. Hrne np[Bo-
,qfltcf, orHcaHxf, yetponcTB, xolnopHe HcnonbgJmTcf B KaqeeTBe cB€To -
Bbfi seTBOpOa (srarrpon) c 6oaruofi aneprlDor ,t yo.(\'rrfifopoB noro-
ie llSJIJ^teHxH, a ?aKre HeKo"opue pegyJlbTafu xr xccreAoBaflfif..

I flaenorrtrf, CBETOBOF (dnaurp) c
6oauol aneprJpofi. l(oncrpyngn sarBopa noftesana Ha plc.I. B ropny-

r{sornpyDqero rarepnaJre, p&3Meqeruce I, o6pas},nqex Ape noJtoctn rg
creftJla 2r2' ,aa noBepxHocrn ftoropblx HaHeeeHH npospaqlBc npoBoAt[up{e
nor(pHrtrf, - onerTpo.qt 51618. lla macurse 4 c nouoqrn nprrnna 3 sa-
rperureHa nonrurepHaf, rurcHxa ?, rxenqaa xeTaJrJrrsaqln Ha cBoef; BHJm-
peffiefi noBepr(Hoern. Ha ognor ns ToptloB KoHcTpJrKqnr{ pacnonof,eH
parmeM AJIf, nlmcoc,q{HeHufr K 6aoxy nnrarux. flpr noAAqe arexrpxqecro-
ro Hanpficlufi He re,faJrrilsaqtn rrreHmt r oArH ra saertpogoa 8 ( ato-
pon arermpog 6 npr gToy HuoA|ltcs noA rroTeHqleJroM aeHru) JreHre
HaxatHBac?cf, Ha oroT oJrermpoA, notlalts B noJre speHxs onepaTopa n
gaKpbrBafi npfi oroL cBcroBoe otgcpc?re. [Ipr no,qlqe Herrpf,reHxf, Hl
grcxrpo1 6 (saempon I - nog rroreHqtaJrou acxlu) n MeraJrnxsat+u
JIeHTH. nocreAfl8n nepeRa[EBeeIca Ha Heno! yJ(oAfl x8 norfr 3p6HIf,.
Bur ngrotogaeH n ncmaTaH cBeToBofi 3a?Bop, B roSopou ,€tilotrHaa nct-
nf, TonuUHoR 6. I0-6u (naexra rroJl{orlJregTepe(ralara) xera,rJr{sr,tpoBe-
Ha arDrrxxex. 3aletnx, qrorr{gxeHf,a toJlrq{Hy ruIeHK[ arDrrHrf,, rorno
non)rua?b p8:)HHe KoooptqxeHTB nponycraHtn (or 9@ go noJmocTbD H€-
npo3prt&roro). llaacrrxa 4 nxnoanena Hs rcrcroJrxrercorbFnpoBaHHono
ucAbD c AEyr( eropox. IAxxar xoHcTpyrflS{f, anarorrqHa eAnxrlurory arc-
reHTy ruIeHotrtono oJrerrpocratxt{ecrono rx.$tftalope [I] r Morer rc -
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Pnc. I

noJrbsoBarbca rer uaera Ans saqlrru opnaHoB apenrn [2) n npo -
u{BoocJre,rrf,qee ycrpo?etBo [3]. la6apntnHe pasi.epu sarBopa 1n(a-
saHU Ha pre.I. Ileperpuaaeuaa ruoqgAb B AAHHoM o6pasqe coctaB-
lnaa I00xI00 rora .

llpra nanprreHxn JmpaBJlexna 260 B Bpeufi neperptrlrn cBetoBono
orBepctltfi He npeBuleJlo -I00 ucex.Pacelof,Hle YeqAy tffil@{xn 9JI€Kn-

poAavn r creHxem{ xopnyee au6upa.locr rar, rrto6u orr 6ultr roHbue
BHeOIH nefrt{ B eoc?Of,t{rrr, rOrAE Ha OIerrpOAe HeT HarrprrGrufi, HO

6oarne, ronqa HenpfieHxe no.qpflo. Taroe KoHetpJnmrBHoe BunotrHcHnc

3AlBOpa nOSBOJHJIO [CnOrrbsOBaTb AJrf, ]mpeBJreHnf, [rnyJrbcHoe Hanpf,c-
Hrer t.e. HanpfieHre no1pJenocb roJrbtro Arfi !ono, uo6u ncpe6po
cx,rb nefrD trs oAHoR noJroctr B Apyn]rD. [Ipr enerrr HlrrpEcmra ncoJrtr
pacnpElnf,racb x yAefxBaJracb B noroclr or cqct erra ?pGHrs. tlaro -
topue oco6amocrr, xapamcp{He .q,rf, cxemt lmpaDJlcHllfr oalBoPorronn-
caHH Hrrc.
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2. Oacxrpouexenfiqecrcrn MorlvJrf,Top usavqcHra.KoHcrpvKrrr.E onert-
por.exannqecxono uo,q,yJrfirope xsn1 rernn [a] flpnBeAeHa xa puc.2, rAe
I - ocHosanfie (qacro (opnyca npra6opa). Ha ocnorerur ycraHoBncHhr c
sasopox tronocoBHe onempogu 2 r 5, gJleftTpoAsr-ynopu 6 n ?, eacrr -
pog - [JIoqAAI(a 8 rontarrHono JroJIa uerarrJlrsar1{rt norruepHoft ncHrbr

4. [letaa ru] o,rfiocropoHHe MeraJun{sr,rpoBaHHofi ArroneftTpnqecroll JIeHThr

ynofeHa HqA orBepcrugnu 3 r 3t a noJtocoBoM oJler([poAe 2 n ocnoaa-
rurn. V gJlerTpoAoB-ynopon 6 n 7 uererrJlfianpoBaHa ra qacrb rx no-
BePXHOCTr,rr Ko|ropaf, Mof,etl KOHTaKT]rpOBarb C fleueir. MerarflnsnpOaan-
Haf, qacrb ynopoB 6 u 7 na-urnanxqeero{ coe.ul{HeHa c nonocoBuu}r oJIeKT-

poAaxn b u 2, coorBercrBercto. 0aertpogg-ynopu 6 n 7 xcnoJlbslrctcn
TaK fe, KaI( KOHCTpyKTI|BHER SJIe[eHT .0,JI8 nPlrf,rMa JIeHTbl l( nOIOCOBIIX

anerfpoAgx. Cnaoununrn JlttHxmrn Ha pncyure uso6paneru oJreueHTE xo-
Aynf,Tope, pacflonofeHHoro Hq.q, rulocKocTbD oTBepctr4f, r oner(TpoAsr-yno-
pH tueDt nu6opnn, coBMeqcHHHe co cBeroBUM orBepcrxcM B ocnoBaHln.
lllrpnxoarnrn n rlrprx-nyHrtnpHofi (aenra) JrrHtrf,M]r HaHeceHE oJreueHrbr

BTOpOrO uo&yJrfiTopa, pacnoJrofeHHono He npoTrBononofHoll cTopoHe oc-
HoBaHrf,. Bceu oaelrexrau ororo roAynf,ropa npncBocHhr rpt(ponuc rtn-
Acxcbr co [rrpxxoM. faltuaaruqecrue coeAtrHeHnf, ocJnqeerBneHH MefAy
oJrcuentaulr c o.q1Har(oBhru r+{QpoBbor o6os}ratrcro{cl (coe,n1nenH oner{po-
N 2 u 2t, 5 n 5' r,r t.g.). Oaerrpogn-ynopu co cftBosHbn{r au6opra,rn

'J n 7', HaxoAgr4r.rcen He pa:rHblx cropoHax ocnoB&nr{r, onpaflxtrxBaDT ot-
Bepcrtrer qepca ftoropoc flpoxoAlrr noror( r{sn1^rcnra. Ilpoexqrfi Ha nno-
ckocltb paccrof,Hufi 6 MCIAy gJlcrTpo.qaxtl ? n'tr cocraBJlfier 6=hr-h.,
nge hl - noJIoBt{Ha nat6oatucno xaparTepHoro paaMepa oracpcrrarh, -
naldnna au6oprn. [cr.m parmyrcs cun(lcauor HaBetpeqy AFyr Apyryr x
HqAcmHocrb ncpexplltr{fi otBcpcrtrfl o6eenerfigaetca treM, qro rarntf,
n€nJIR garpuBae.r 6oJlbrle noJroBlrHbr orBepcrr{n Ha Ba[]rqrHy 6 . Paecroa-
Hxe uergy ancmpo.qpufi-]mopar,lt paBHo eyuue D + d + 6, nAe D - npoer-
rlxf, Afialrcrpa nerJrlr Ha ruroerocrb, d - Ar8rerp cBcroBono orBepcrr{f,.
Ouean.qpo, q'ro HarxGHbtraf, ulcea noABr{rHoro gJIcucHTl uorct o6ccnc -
qrrb xan6oarnyo qacrory pe6otx. lioetouy ccJIfi sapanee stqlrtH
pagucpbl .q,ntcrpr cre?oBoro orBepcrlrf,, rrrHprtHbr rcrtu b r pcccrofiHlf,
rcfiAy rtpoT[rBonoJro,rHHxx r(oHullrl{ JIcHTbl x H ]mna e u€ilAy oreKTpoAc -
xlr-ynoparrx !r occBof JrnHr.rcfi, BAonb xoropofi pacnonolfieHa JIeHTa, 'To

npoerr$f, r[HlMaJIbHono Araucrpa ncrnfl onpeAeJlf,ercf, no {opuyne D =

= b+*/r co6c, ArrI,Grl JreHTHrnAyqOf, Ha o6p8oBeH[c ncrJlr,- no (op -
ryrc 1 = (b1x) tgc , l AJrrHa o6paslmqcf ncrnx br - rto (opryne
br = b+r/siDat qpxttcL br > a. ll}{fnnf, npe,q.cJt D oFpllotqcH Aonyc"x -
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xror Drgrt,t6Huy]r Herrpfietilfrtu n AoJIGH 6rmr, rlx nofrilstno n [5J, ne
xcnee D > 220-260 a, nAe A - roauprna JrcH.!r. Bru nsnotoBncH lr rc-
cnc,q,oBaH roAtrrf,rop. B ncu uarcpnuror JrcHtrr cJlyrsJr noJIflsTr{JICHtcpG-

(rrrrar rorrp{Hof 3.IO-5 x, o,q3ocropoHuc r.ctlJlJlltsttpoB&tmln eJIDrrHr-
cu. Iloaocosuc gJrcntpoAH r{ cJro}r xcrnla:rusarsrx He gJlerrpoAAr(-ynopr:(

norJn{cHu HuruJreHr{cu lJrDr.r{}rtfi (3000 R) Ha trmc'lltHc rs opncrcxae.Pa-
6epnrm,rc pr,3xcpu Ropnyca roAynf,Topa - 60x4oxl5 us, oH xapsrrepr-
Syercf, cJtc4mqnr[ nrplrlcrptrot d = 2r0 rr. c = 23o, b = 4 uu,
r = 0r3 uv, 6 = 0rI uu, D = Ir5 ru n o6ccnerflaaer qacrory xoAy -
nstpr He uexee 2@ nq. Cxere ynprBJrenxs H peyJrbra?E lrcnrltrrxfi
npnBeAcHhr Hxfc.

3. Cxeuu yflplnren]rfi TpgxoJrcrcrpo.q;rtrvx ctpyr(T]pu.]r c gnexlpo -
cTlTl.lqecftry nDrBollota.

04na xs Bo{rt of,HLD( cxcx lmprBJreHla paccxeapxBaJlacb HarH p&tee

[I]. 0nnero B Hcf,r xcnoJrbsyoqefi o.q{H x.mu (romrylerop)rrpylno o6e-
eneq[Tb oAf,rHar(oBHc ycJroBrf .q.ra pa6oru neHTorrHofi ll?rrx He pr:}Hnx

OI
orcrrpo.qp(. Kpoxe roro, B psAe cry -
rlleB npeAflolmnrcrbHo tlxalb JreHIy B

RaqecTBe o6qcil eaexrPH,iccKon toqRr.
lloarouy cJroAycr paccuorperb pmnxq-
HHc rrpranrH ycrpoficrB ynprnaeua.fix
o6Ela 6aor-cxcxl nof,rlllrte Hl prc.3.
llctouo,rx nrtllrua (}In) o6eencrrratet
Hor.rHlIH HrnpfiGlorfi Arn ysJlr ynpr!-
lcxnn (Yf,) n KoxrJmrropoa (K). Ysea
yrrprBJlcHxf, orpcAeJlf,ol pr6ory runqefi

Ji

32

Pnc. 3 x rorcr ocyqcerBJrf,rr o6pernyo cBFb
Ha rcTollluK mraHrf,r yIIpaBJIRf, no-

AAqcf HrnpfiGHrfr Hl KovvJrr$opH. He 6lor-cxcrc rurAHfi Kmtr cBfr3tH
c rrKxx-nil6o o.qHxr aJrcKrpoAov (EI ran 32) 'rar ncHrofl (JI). B rox -
RperHHx cxGMGr xoret 6uru rlenoJlbsoBtrr nD6of, xg noresrrlnbrx re prc.4
BapleHToB noArunoqeHxf, oJlerrpoAoB. 06qrv ,rna Bcex BepnrHToB f,Bnfi -
crca To, qro AJrs o6ccneqerra nprBnJlbHoro {ynrqornpoB&Ixs rroAyJts-
TopoB noreil+raJl Ha rcHly x oAr{H t{s gnextpoAoa 4olrcu 6urr noggt
a npornnor[ase. l(ouryraropou vorer eJlJmxrb rp6of, tuuoqcBofi gJrcrcH?:

TpaxsncroprTl,rpncropronrpoir, pcae I T.rr. B cxenax pnc.4 roruyrarop
nso6paxen KIK vexlHrq€cKrfi rulDtl B gaMKHJmor nnx pGtotattHJEox noJlo-

reHrr. Conporuraenre (R*) Jmcqrx ptsounHyroro KlDtrt Hc floftrseHot
Ho eno cJrcAycr lr,orruaati-npn eu6ope HorlrHUIe srpasrono coipotxa -

Hiln

I

Kyy

-
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Pnc.4

JleH[firR << Ryr. 3aqnrnoe conpornBneHile % Morsr 6urr _ floe'raBreHo
ftax B qenb reHtbr, rar r B qenb [o6ono rs aneKrpoAoa. Eno fipnueHe-
Hre Bo trHonrx eryqao( Heo6nsarerbno. Jlenra ornocureJrbHo oJrexrpo -
ApB l{MeeT KOHcTpyr"XBHHe euKOCTn cr, f, c". (ra prC.4 nOKasaHH

urprxann) n "pa6ou1m" euKocTb CD r xoropafi o6pasyerca npr,r Haxafe
neHrorrHor nerJrr{ Ha oneETpoA. Iloc'rorrnan BpelleHx r=R(Qrd") uoxer
cKasaTbca Ha qacroTHbrx cBorcrBax uoAynfiTopa. Ikrars{e cxcM pnc.4
uonet 6rmr ocJrulecrnJleno Kat nocrof,lrHbtut TaK tt nepeueHruu Hanpfif,e-
Htreu! HorKaK ]4[e JmagHBaJrocb n pa6ote [I], nnrarure nepeuenHur Ha-
npf,reHreM nogBoJrfier lrg6enata HaftoruIeHra sapf,.qg n noBucrrb cta6xJlb-
ttoctu pa6olu nnenoqHbD( grexapouexaHlqecrr{x MoAynstopoB. 0 srrrf,ru r
sapsAp na pa6owe xapaftreptrcn{xn uoAyJlnropoa 6yget roBop}rrbcf, Ht{-
f,e' SAeCb f,e OTUeTnlr.r IITO II[TaHUe nepeueHHHrl HanpfieH}leu OnPaHr -
qrBae? B cxeuax prc.4ra-a eu6op Eo[rr],'faTopoB Trp]rcTopaMr il pene.
llpr noaruennm( qacrorax fleper.mtderrrfi flpnueHeHfie pene r,rcr,tDt{aercfr
H ocraryrcn ucl(JrDqrreJrbHo rnpr{cropn, Hatrplluep tryI03ts, tU2OUl nn
ity202H. Buno,$nu ornru{eg cxeuu ptrc.4,n f,BJrf,ercf, Bosuomrocrb rro-
nJ^leHl,t8 sHaKonepeueHHoro HanprrfeHl{f, Ha arerrpo,qp( nP]r nocTof,]rHor.

n rranrlr Ha rpanslc,ropnrx ranuax.,l[a orono AocratotrHo yflpauf,rb
xoMuJmaropat.ln o?ofi exeMH co eABl{roy (€3 Oo, 90o n I80o. Ho s cxe-
Me prc.4rn JteHta He f,BJraercf, o6qei oJreftTplrqecffofi TotrKofi r BeJrnko

KoJtrqeetBo pq,q{ororrnoHeHToB. [Ipn nnsxofi BJIafHocu HarorureH[e ge-
pf,.q,a npolrcxoAr,tt sHerr{renbHo Me.q,,renHee [6]. B erm ycnoBnrD( Bo{rxof,-
HO nprMeHeHxe .m6on x3 JftaSaHHEx cxeM npl,l rmTal{nn nx noctoflHHx
HAnpf,eHreu, Ho npeAnoqaeH[e cneAyer oT.qaIb cxere prc.4rB c JIeH -
Toil B Kaqeclne o6qe[ gneftTpxtrecRof rotrRr.
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B 6aore mlraHtaa rureHoqHono +[nbrpa-sarBopa c 6oaauofi nao-
qaflbxl eBetoBono oKHa ncnoJrbsoBarrocb noerofiHHoe HanpgfieHr{e 260 a,
a KoirMlmaqlrf, JIeHrbr ocJrulectBJlf,nacb peJle P0CI0 no cxer,re prc.4,6.
C qeam yueHbnnrb Haftonnenxe aapnAa 'neproArqecKtr, c r{aero -
tofi 0105 Fq, nponsBo.ql{Jracb nepenomcoBr(a eJrerrpoAoe 0I n 32. llta
groro ilenoJrbsoBaJrr4 pane P0C9, aos6pgaenoe Hngr(oqactorHxx reHe -
paropoM [?]. ]npeaaenne (cu. [I]) pere P0CI0 ocyqectBnnnocb qepeg

Tprrrep eocrof,m{f, or KHonoqHoro nepexrtoqareaat 4y6tnpoBaBueno
cxeMy aBTouafl,rqecftoro ([ormanyexa.

Taroe peneHrae nogBonl{no o6ecner&ttt MaJIoe gHepronorpe6aenne

satBopa r co6crseHHo 6aora mfaHlrf,, ftoropuf [ireJl na6apntu
I6Ox3b(30 urs r no,q,ftrnqaJrcf n Hanpfir(enun 24 s nocrof,HHono rofta.

Taroe xe nocro6lxoe Bxo.q5oe Hanpf,neHl{e [cnoJlbsoBaJlocr a 6,no-
Ire nnTaHl,lfi ruleHoqHoro gnerTporrexaHxqecKoFo MoAyJIfiTopa cBeTa, Ho B

Helr KoMuJmaIS{s onerrpoAoB ocJqecrBJtnJracb no cxeue pnc.4.a, a rH-
pt4cTopHne Kmqx mTaJIIcb sHaKonepeleHHHx[ npf,Mo]rrqJlbruDril Me-
alIAIlMr{. IlptrxryrmalrHar oneftrpr.rtlecrar cxeua 6noxa sx1611xg-ynpaB -
JIeHI{s MOAynsTOpOv np[Be,qeHa Ha plc.5, a Ha prc.6rs 1,e66;1$n!r ooDpH
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Pnc. 5

HaIIpfierMf, (c neprogox f = 5. I0{ c tr arrurtrryAolt A = 2I0 s) Ha

oIeKTpoAe c oTBepcTnell n BtD(o.qHoR cxnHar c ooIoAfioAa 0A-3, cae -
toBoi noloE K r(otopoxy lroAyJrxpyercfi rureHoqHofi nerrell. Cxeua l{3-
repeHxfi ernHaJra (proorurta axarortrqHa onxeaHHofi B [I]. B vorenr
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T
nOf, BJIeHTA IIOJIOf,fi T€JIb-
Horo yeeHApa Hanpfie-
Hxs (osoAroA oiBeqeH.
Itongg noaalaetcn no-

r
2

0A
ocBelqeH

I
JIom{TeJIbHUf, CraqOK nO-
leHr$a,Ia Ha Bfopori

- 
gJrerrpoAe, aFTo.uo.q

10-'ccr

Pnc. 6

qq vre sarerHeH. MsrHo
SATETHEH -

o6paT,[Tb BHl{xaHtte Ha

6
HermoPoe HepaBeHcTBo

{poHToB sar(pET}rf, u

orrprrr{f, Srloprong. B

AaHHOx CrJ rae oto c8a-
saHocpasHxqefiBBe-
JlrqrHar pa6otrot euro-
ctefi (oAlrH oneKlpoA c

otaepcnreu).
llpruenennoe cxeu-

HOe peueHre nogBoJrr{Jlo

06ecnetrrrb AoJrFoBpe-
MeHHJm CTA6!{JIbHOCTb

qacrorbr n nal6nmr uoAynng{t{, a rarfie
(poHToB nepeKJmqeH}lfi.

Mo,qyansop lrcntfrHBa.flcs B rerretme
4096 uaeoa, rs Hr,rx 3328 qacoa (noqrn

I39 cyror) B HenpepHBHou pernue. [le-
pl,ro4 xoae6anull crr.Harra i[oroo[ftnrra B

B TeqeHtle cJmoft I{gMeHaJIcf, He 6olee
qeM Ha t 5.10-5 eeK, (pomH nepeK.[x)-

e€Hr{fi - He 6onee qeu Ha tI0-B eer.
Iay6rna Mo,qyJlfir+{x nocrof,}rHo coxpaHn-
Jracb Ha ypoaue I0O%.

4. 9 arrmfln sapsAa Ha pa6ory

B

\
\

+ cp

0I a2

Pnc.'7
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u

R
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aJreftTpoerarxqeckffi uo4yanropoa. B pa-
6ore [6] nonaaano, rmo B ruIeHou{oil eMl(oerHofi crpyx{lPe nptr onpe-
AereHruD( yeroBrrE( nof,B,If,eTea ocTaToqHHF saPRA, noTopbrf, r{cKa,f,aEr

nepBoHatraJrbHylo (oplly ee Bonbr(apqAlrofl xapar$epncrlilo{ c = f(u) n

Jfleniltaer .q1anasoH l,rgueHeHrf, errrocrta npn nu6pamnx npeAera( Bapla-
I[{t{ Hanpfr,reHla, nplqeu oTH npoqeecE rMenT crlorcr]m BpeMeHHyo SaBn-

Q.

)
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cl{uocTb. .Urs oqetrrn BJrfiErfifi sapfi.qa na pa6oly rureHoqHDo( sJrermpo -
uexanrqecm{x MoAynaTopon (saraopoe) xaxu sa6m.qAmcr rrx crar[qe -
clore noarr(apafl]{5rc xapaKrep[cr[Kn, a raKfd r{cHafeHrfi r[opNu runyao-
coa ([oroorrnrKa npl{ padore uoAynrTopa Ha (prKcxpoBaHHofi qacrore.

3aancnuocrn c = f(u) onpeAensnncb B cxeMe, lrao6pafeHHofi Ha

puc.'7,lla neu BorHr,rcTofi fi[Huefi o6ognaqen o6uufi eaextpog - aenra jl.
O.rempogg 0I u 02 npncoe,ugHeHu K Koux1maropy i(, aapqa;rouy conpo -
TIBJIeHI/ID Ro = 300 r(ou I sageMnmu{euy eonporuBJleHun Rs = I00 ffou

coorBetc?Bemo. Ha o6a saempo.qg qepes nrHpeBHe pasuuftarene{ x pas-
AenfiTeJlbHue euxocrlr 0125 ux( x 250 n fioA8ercf, crHycon,qaJlbHoe Ha-
npf,f,eHne c qacroTofi f = I Krq. Bugeaaeerufi ceJreKTnBHbrM Mt{r(poBoJtbr-

Merpou clrnH&rr (na rsuepureJlbHou conporrBneHxx R,, = I rou) noaBo-
nser l{guepfiTb eurocrb. B qelou cxeua pnc.?r Tar f,e KaI( tl Mefo,uyra
nauepeHufi a nefi, aHaJlorn*rbr ficnoJlbsoBannrnr a [6]. Ognaro B onncbl-

BaeMofi cxeMe MorHo onpe.qen[?b KaI( cyuMapHJno eMKocrb lroAynfitopat
TaR la flSlreneHfle eMroc,ner! Ha KatAoM onenlpoAe. .lutg gtono Aocraror{-
HO BpeMeHHO eHl,lMaTb CXHyeO[.q&'rbHEfi TeCT-CI{FHa,I C HJfiHOTO SIefiIpO-
pg. B peeyabta[e ncrrlrraHtafi pagnnqHLrx MarerHrtr o6pasqoa uoAynrro -
poa o6HaplmeHo, rlTo c-v-xapaKrep}lcrllK}{ 6unant AByx tllnoB
(pnc.8rar6). IIpn nocteneHHoi,r yBefi{qeH}rn HanpfireHnf, na raxou-an6o
onerrpoAe (nycrs, ,q,Jrfl onpe.qeJreHH.ocrr, ero 6yget onerTpoA gI c ot-
Bepcrneu a neu) n aBHoe I{oMeHeH[e euxocrt{ npo}rcxopJ.rr toJlbr(o Ao He-

Koroporo sHaqeHr{a noreHr[taJla. lipt etou eMrocrb JIeHTbr orHoclreJlbHo
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BToporo oner(rpoAB oefaelcf, He[3MeHHof,. Ilpearuerne noporoBono no-
renlpra.na U,, BHBbrBaer crauroo6pasHoe nsMeHeHlre o6erx eurocref,rflo-
cJIe treno, npt,t AArbHetroeM yBeJMqeH[I{ Hanpf,teH[flr eMxocrb JIeHTbt Ha

onertlpog 01 npogoaxaeT ruIaBHo Bogpecrarb, a euroerb crHocnreJlbno
a.[exrpoAa E2 ocraetcs nparrnqecxn nocrorruor (pnc.8ra)

IIpn maaxou JmeHbnexr.rtr HallpfieH]rfi Ao sHaqeHxs u, ( o., npo-
r,tcxoAl,rr o6parrBt cr(eqox euroeref. Ecmr sapngg Ha JIeHTe Hg[ ntu
oH oqeHb MaJrr ,ro npmras r o6paruaR BerBr BoJlbr{apa1l{of xaparlepr-
ernxn coBnaAarr. Taxoe coBna,q,eHre xa6rmggetea'n Bo BTopoM ltane
c-v-s&BrrcnuocreF (pnc.8r6), a Koropox exftocrb JIeHTbr orHoc[Tenbno
orerTpoAg 0I nnnge He nsueHf,ercf cxaqr(or{r I Torbro 6oaee rpyTo
Bogpacraer (ynenuuaerca) s xerotopoM Arana3oHe HanpfieHxft ..q4rr oro-
ro u,rne xaparreptrcrltn C = f(u) euxocrb JreH[bt olrHocnreJrbHo gner(Tpo-

ga 02 ocraetefi HersHeHHoR npx Beex Bapfiat+{E( floreHt+{ela.
Ilponaaenne Toro nJrlr nHoFo T}lna c-v-saBt{cnMoeTef, cBfi3.AJ{o c

Koncrpyl(Tl{Bmur oco6ennocrau[ ftoHrpellHono o6paaqa ]ioAynsropa n He

oeBnct4r or HaJMqrr sapsAa Ha JreHre. 3apag ne o6xapynreaercn Ha

cratrtreeftor Bonbo(spqAHofi Hpr{Bofi (pnc.8rn) no nof,BJreHlD xapar(Tep-
Hono MnHHM],ua eur(ocfr c"..- [6] npr Hexoropor lur.. I > o . Bdnr-
Exf, sapf,A nposBrf,er ce6n 66aumrutr edconDtHuun BeJII{rtr{Haur U",o et

C.,n. Harntfie sapf,.qg nptrBo,U{r r nuctepearcy M€mAy npruoF tt o6pal-
HoU BerBsMr{ C-V-xapar(Teprcr}{ror H c.qDrry gHarleHxfi Ur x U. B cro-
pony 6o;ree BHcoKl{x HanpfieHnfi u, tr Un coorBererBercro (prc.8ra).

06uqHo B uleHoqHofi eilftocrHon erpJrrrl4le gapf,A noKaJIHooBaH tro

n oqal1 [6]. Iloerouy ero HaJrt{qxe Ha JIeHte B pafioHe onerTpoAoB AI
n 32 roxel 6ulr ycnaaoBJreHo .loJrbro no ftpr{Bof, c = f(U), ffrxepeHnofl
npr Harare ,eHTH Ha KarAtdl }ls gJtermpo.q,oa. Tar, no nplBeAeHHHu Ha

pnc.S nrnon[ru 3aBlrcrorocrm, c = f(u) HeJIbgR roo-Jrr6o JmBep{r.qgtb o

sapaAe Ha JreHTe B palloHe gJrer(Tpo.qp 02. Heo6xoAnuo cHf,Tb xaparte -
prcrxrry c = f(U) JTeHTH orHocnreJrbHo 9lroro sJrerrpoAA, tr ecJrfi Ha

Hefi o6HapJilxrcfi ultHltulnrr sHaqrrrc)rulecrByer gepsg q - C.raUrla.
ogxano sapf,A Ha n eHolrrof nerrer B pafioHe r(aftoro 6u rs gaexr-

poAoB oH ltr{ 6bur norarrrso8aH, nPof,BJrf,eT ce6n DrcrafeHxex (oprH 9m0-
pH tforoorrsmrra (prc.6,6ra) npr pa6ote roAynf,topa Ha onpeAeneHHof,
qacto?e.

Onrm craBlJrcfi tax. Mogyaarop pa6olal or 6aora m[aaHfifi
(pnc.S). IIpr srou 6urn noayueHu ennpu HanprileHrs Ha anefirpoAe gf n

enrHaJra {oroormnra c rforo.qnonp Q13 (puc.6ra). 3areu onpeAenf, -
Jrocb luurnqre 3apf,Aa Ha nerJre B pafioHa:( sJlerrpo.qpa 0I r.r 32 no 3a-

g = +/rr) 'ar4 Ha AeUle ne 6UtO.



.[Ia ero noJI! aar Ba trompoA 0I ra rcrorcpoc rpan mltltp
rocb noglortroroe EolEtaf,DHoe HaEpaodxer pa,Efire sl6qeloD Srn n-
tyEl rear|ma 6rora nrtarore. 0trrocrtertrqa Bt&loc"b EosAl/r8 npl
slrc aicnalrantax rore6a.racb ot 65 p Wl. B aarcroc'n ot Dpo-
r€tq EqIpI:m noA noclorrGf HaEprIoro€I Ba tretre I ILfioHe atort-
pop 0I o6rapgmaarcr rQttun r.u 6orun sal,tlo a nr atcilPolp
32 sapagp He 6uro. Ilocre atono roAytrlop no.tucorarei r 6rory tlt-
rartrfl r rcdmlpmcr arrpa @toorr.rrra (prc.6r6) omoortotuto Ha-
trpaams HA arorrpoAc 0l.Oopr crrt.ra @tootinra lctrarlrecE no

cprunruiD c rqrollor. coeroflqd (trrc.6rr). Euo garanexo, qno

no. f,clgtrolfin HGro{ropono Bpor.afl rcracHrfi (opat ouna.le yrdlblln-
,rcb x nocileuduo Bocqlafiouracb nopmnaqarurer atlpe.llpoeepra no
cle!f,cecEon aoratrppqproR lepameFclnre o6uprrra oqetrb cra6o
Bipaeroort nHnxyr exroq!tr Ep raror amq€rm U.tr.

Anaromrrmr o6pasor 6rn noayrreiu aatnA Ha arcrtpoAo 02 (nt:
oroL Ha orerlpoAe 0I o6napyrnrb octaroroorf, sapfl yrc He cronrr) r
cnFHerr c @roprolp (prc.6ra) o!flocntelbHo lofi re RE BoR notent$a-
ra Ha ararrpogB 0I.

[Ia prc.6r6rB mlrroBon .lrrtlr€R npoBGlBHe rc*optaa (prc. 6'a)
empa @roorr.urra. Conocraa.remre.Bcq atop regpl eo6oi noaEotri€t
8artrDrf,llb, rllo

I) sap6g Ha rerte B pafioHe n6ono orentpolA yrylps! rlpot{tr
crrH8ra {orootl,rrai

2) aap4g, roratrreoBerou, B panoHe oreplpolA c otaelrclrcr
(arertpog gI), )fioperuBaar lpclr npo6ueaua @toptolt B ocBcq$otor
coctoEflx r Hafioro npo.qlcEa$ cocfof,fle salorcrilil

3) aapu, Hao,qmlncr a o6lactn ototttpolA 02rtrmoparuaea! BPo-
rr npa6uaamrr @ro.q[o,qa E saracromrcr coctoflflrr x cyqoe?Bofio yA-
arorte" Dp€rs €no npc6uaarya B ocBeupltror coclof,iln. llocac[rec
npoicxo.qrr B octro8Hor ga cqe! yBeErqGtf,tr sqlertu nq)ao.qA rE
ocBcqgrctono B 8a?cmeHHoe coctoilfle.

0erm 'crrperce" prrce rrela€nocr grpa[t srreioncpoctttur r€-
r{Alror orlrq1cH, no Atf, o6tacxcrorR tcrxxru rr1mrn otolo Bircltri
rpc6yo, cn Aono.Eflrerbrm rccrogoaatflf,. Ilpegpepteabxo rcxo npQ[-
no.lo[rrb creADqca.

B rerroruc Epcr.6lo{ (4/41 ApnslEnr olprqa?ubHofi norJEoru
rcary)a r€[N/ re]ltofi n orcf,tpo.qfi okascltalct nlrrprilctotc 6o.lttcc,
qa o6ecncroreact 6ror r[?!Hrer He Betrttrry nolcllferar cos,qeBrc -
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uoFo 3apfiAoM.aTo Hanpf,reHfle tl nep€aprilaat reHryrJneHH[efi nepBo-
HaruJrbHo meumFcs sapf,[. Oprano npfi sxautrgrbHor ncpBoHarnJrbnox

ootctil$raJre sapsAa x HarrepoA sq,qAflHotr atrruxlygp Hartpf,reuxa s 6aore
mt'laHnf, cyyxapHoe gHaq$fle.IpncrBllDflpro HenpfieHrlf, t orct npeBll -
crrr npo6nsHofi norGHryar Anf, rtaenosrofi ctpyrctypn [5], r aonqp
Blrecro era6rarsrp3mqeno pa6ory npr6ope s@r"a 'crrpaHrf," 6ytrer
rcnopqeH roAyrf,rop.

forno rane npeAnorararb, tr?o nptr Hero"olrfi HergreHHt[ Bra-
HocTr n rllcrore pa60u rolJamop c lll[aa]o{er o! nogrorHHono Harr-
pilel[ra cnoco6eu fi6ngompoDesb .qocrasottrto ctr6rJtbHor egn}r He

nEDJre B paf,one ra,qpro rc arcrrpo.qpa 6ygn 6rusrrc no ab.urgcp sa-
pa,Ur a Hanp8cHxe U... 6yA* o?Hopme,lbHo HeBelxro.

0Anaro Arr HeretrrenrcnpoBamrolto ttaeHo.trroro orcrlpoctarrrre -
crono safBopar npe$ra3Haqerorono Arrs .qrErteJrbHollO HexolqeHrfi B Ka -
Itol-to o.$tOn CO0Tofftrlrl. m8a$tte noCIoEllrE{ H8llpf,eloreu HenpIIJrC!f,-
IO.
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