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YKA3AHI4ff NO TEXHI4KE SE3ONACHOCTII

llpr nrmo:rHenNr.r pa6orrr ueo6xo4r,nro:
1 . Ilponeprzrr :rluurr4e rr Ha,{exnocr6 [pzcoeAr.rreHr4,

Kop[ycoB la6oparopnoft ycranoBKrr r4 ].r3MeprrreJrbHrx npu6opor
x KJreMMe <<HyneBoro)) [poBoAa.

2. flogavy anexr:porrr4Tarrurr ra na6oparoprryro ycl.auoBKy H
u3MeparerBHbre rlpl'6op6r 4por.r3BoAr.rTb ToJr6r(o nocre lrpoBepKn
npe[ogaBareneM rrpaBr{JrBHocrr,r co6pannoft cxeuu.

3. B cnyrae HericnpaBuocrr.r na6oparopnofi ycrarroBKr,r r.rrtr.r
rrMepure:rbHLD( npr6opon o6patuu,cx K rrpenoAaBareno. ycr:pa-
Hrr6 HelrcnpaBuocrlr rurJ4 rrpor{3BoAnrb rarr,re*ml6o nepexffoqe_
Hrr, He npeAycMorpeHubre pa6orofi, cryneHTy cnMoMy He p{r3pe-
IXaeTCf,.

4. Ilpr,r nrmo:rueHrra pa6orrr ueo6xo4r.ruo co6mo,qarl rue_
pbr npeAocToporrHocTr.r, ).KiBaIrHBre B r.rHcTpyKrlrur no lp.rBr4JrilM
Texnr.rrur 6egonacnocru n na6oparopr.rlr paAr{ofipueMnbrx ycr-
potcrB.

nAEOPATOPHA-I pAEOTA Ns 3

UCCJIETOBAHIIE IIPEOEPA1OBATE.WI'IACTOTEI

1 . O6ulue yKa3aHnA no pa6ore

1.1. L{enu pa6orbt: lpuo6pecrr.r rpilxTrrqecrae H,rBbrKu no
pacrieTy LI gKCnepI4MeHTrIJIbHOMy IICCjleAOBilHraIo ocHoBHbrx Karle_
crBeuubx [oKa3arereii Tparrr{cropnofo npeo6pasoea.re:r.r uac.ro_
T6I.

1.2. Ila6oparop H ae ycraHoBra

Jla6oparopuax ycraHoBra BK;rroqaer :ra6oparopnrui creu4
rir KoMrrneKT r43MeprrTen6r{bD< npll6opoo. Jla6opatopurni cTeHA Bbr-
rroJrrrerr Ha 6ase AM rpaKTa paar{oBerqareJrlr{ofo nDr.reunr.rxa <pr.r,
ra-103>, B r(oropoM BBeAerro neo6xoAzuoe nor*"a"oo fieper;rro_
-Iarenefr E orBo.UoB An'. vccne,ioBaEj1l'. r.I r43MepeHbl ocHoBHbD( xa-
pakTepxcTr4K oTIeJrbHLD( KaCKaAOB pa,qfionprreMHr.rKa.



flpu nrrnomteuuu lr:vepenvfr ucrronBForc, clreAyrorrlae
npil6opu:

_ reHeparopcr{rHanoB Bhrcot<oqacrorElrfii_ MranJIHBOlIbTMeI.p epeMerlForo ToKa BbTcoKOSaCTOT_
HI'IE;

_ 3neKTpoHHBul qacroroMerp;
_ BOnbTMeTp nocTorllllofo TOKa.
Ilpeo6pa:onarenL qacrorlr AM rpaxra npueMHlrxa (pt,rra_

103>, uccne,4yelmrfi n na6oparopuoii pa6ore, 
"urrroorr"" 

ro cxeMe
c orAenrxllll rerepoAuuoM. B cocran npeo6pasoraren-r qacrorbr
(ITQ) nxo4m cMecr4Telr6, rerepoAr{H 

" 4"o"rp, HacrpoeunBri Ha
npoMelK)'rorrrrlro qacrory (@|I{). Cuecrr.o" u"rrto_r.n Ha rpaH-
3ucrope T2 (1T322 - cM- cxeMy npnelnruxa) ro cxeMe c o6rqlrugMarrepoM (4rrx npunuvaeuoro czrua,ra), narpy:xofi cMecr.rreJUr
rBfl.sercr 4ryxxourypurni nonocosofi $rur,rp (ff(D) Tp3 c xpu-
Tr.rqecKofi*cB.E3bro, uacrpoeirirrrft uu opor-^1"rooya 

"u"roryfr.:465 xfq. ferepo4au BbmoJrHeH Ha rpaH3vcrope Zj no oxelre c
o6rqefi 6asoi (no nepeuennouy rolcy), i uororpauc6opr,raropuof
o6parnofi crr:rro (zu.4,rcrunnar rpexro.ma). Auop"*"rr"" a"r"_
pognHa (c xarymex cessu L6 s CB rl.{B a"**orr* r4JrE Karymer
L4 n auutasouax KB) vepes Korrleucarop CII toltaercsfla 3Mrrr_
Tep cMecr.rreJrr. Ilogava nanprxeuufi rerepo4r,rua H cr.rrHaura Ha
pa3ubre 3neKTpoA6r rpztr$ncropa cMecrzreJr, (na sunrrep u 6aay
cooTBeTcTBeHr{o) cnoco6crayer },I\4eII6IIIeIIIIIO B3aJaMI{Oao Bnr4lllrofr
BXoAHrD( qenefi, YPg u rerepoluua; Ilplrueneuue orae.,r6Horo re_
TepoAr.IHa rro3BoJrrer raKxe onrl{Mrr3rrpoBarr pexuMrr pa6otr rar<
reTepoAl{Ha, Tax Il cMecl{Te,lu, ),MeHBU}rTb us*r""r" tsJrLrEHl4'
BXOrHbrx E rerepoaHHHBD( r{enefi u rroBhrcrzTr, cra6r-rnrnoct pa60-
T6r rrprreMnr4ta B Alrarra3oue KB.

2. lorraauuee 3aAaHue

2.1. Osna-Kot*{r.nsc, c r{a3rrarregrleM, npunrlr{fioM .qeficrBr.r-sIt ocrroBHr,IMIz KarlecrBgHHbrMr.r [oKiEareJrJIMIr npeo6patorarelrqacrorbr [1,3,4,5,6,7 ].



flpuateaaaue. 3decu u danee o6atvno yKo:]btsdemct He-
cKonbKo numepamypHbrx ucmo4HuKoe, zde npueedenat ceedeuun no
3qmpoHymo y 6onpocy, Ho, KaK npaauno, oocmdmouHo o3Hako-
A4urnbct c Hurtu no oduo*ty us yxasauHbtx ucmo4HuKoa.

2.2. Pacc'<lararr peonancnrni xoe@$mlzear [epeAarm
Tpan3r.rcropgoro npeo6paroraren.e qacrorBr, cxeMa Koroporo rrpll-
BeaeHa Ha pacrH(e npr,r npocToM npeo6pa:onanur,r. Kpyrurua
npxuofi nepe4auu rpau3rrcmpa lvr, l=:o LA/B, ,oou-"rrrrro"
peouarrcroe coflporrrBJreHr.re KoHT'?oB iprursrpa paBxo
R3p:10rOu, r<oe(f(fzrylenru BKJrroqeunr KoHTypoB m1:0,5,
m2:0,2, napave'rp cBr3r,r Me)r(Ay ronryparun p=l.

Cxeua T pansr,rcroproro npeo6paroBareJrr qacrorhr

Memodugecxue yKagaHut. 3rursanesrrrre cxeMbr npe-
o6pa3oBarenr qacrorbr rr pe3ouaacnoro yc[m{TeJrr nAeHTr.rtrHrr,

. gosroMy AJrr o[peAeneuurr pe3oHaucHoro Ko3(pQErIneHTa rrepeAa-
.rlr IFI c ,{II@ rraoxno ucrroJrr3oBarB r,BBecrHyro (foprrayny gfir Ko-
s$$uqlrerrra yclrneHu pe3oururcnoro ycr.murenr c .$IO

+ExlJl

Ko=n,m, lYr,l*Rr"#, Q.t)



rAe BMecro xpyrr'3Hbr lYr, I tputtt"topa B pe)rurMe ycnre'trs

loAcTaBJrrlerct 3HaqeHlte KpyTId3Hr,I lYzr Inr S pexrrMe npeo6pa':o-

Barrrlt. flo o[peAeneHl, o Kpyrlt3ua npeo6pa:onanxr paBna nono-

BnHe aM[Jrr{TyAbI nepnoft rapuoul'rKr{ Kp}"TH3HbI TpilH3rICTOpa' r]3-

vennorqeficx Bo BpeMeHLt no4 geficrnueu Harp.DKeHItlI rerepoAl{-

"u, I Yr, l*:o.s lvrt lttl Aox HaxoxreHI'Iq lY21 111; ueo6xogano

3HaT6 aHaJIATIlqecKoe B6rpaxeHrre xapaKTepI4cTIrKIr TpaH3I{CTOpa

.ulr6o unerr rpa$ur< sarucruocrll Kp)"rt3HbI or lrarrpltKeulr cMe-

rqegirr, rrro He BcerAa Aocrynuo. ,{la npu6:ruxennofi orlelrrul

(pyrrr3n6r npeo6pasoeanur o6rrnro ficfioJrr3ylor 3Mrll{prlqecKylo

iboouv,'tv
lyr, l,,"=10,3...0,5)lYIl, Q.2)

rle lYzr | - rpyrusua npoxo,4iofi xapaKTepncrl'lKs rparr3l{cropa B

TI4TIOBOM pexl{Me.
2.3. Paccqsrau' qacrorbr ocl{oBgofo u no6o'mrx KarItrnoB

rlpneMa, ec-[u qacrora fnr = 465 xfq, vacrora rerepogr{na lr'r6upa-

stcs vt3 ra6maqr'r. flp*r pacuer:ax MoxHo orpaull'rrrrbct freroM
nepBLrx rpex rapMoHr4( qacToTbl rerepoArrHa r4 clrrHana'

Houep
BAPHAHTA

1 2 3 5 o 7 8 9 t0

[flanasoH AB ,m CB CB CB KB2 KB2 KB3 KB3 AB

9actora
rgTepoAI.tHa

'Kfu
700 800 1000 1500 2000 6500 /UUU 5500 650

Memo)uqecxue yKa3aHutt- Ec:r[ x nenuueftnouy sle-

rraenry (r AuutHoM Cnyqae - rparraucropy) 4pr{noxeHbl HarlptxeHr{g

rerepoAl{Ira rl clrrnan4 To B ToKe HerlaHe[Hofo SJreMeHTa coAep-

,*r,ri" r"o*""*o rolr6rlrraqlorurbD( cocraBJu{totqux, ractotu fx

Koroptx vor)'r 6rrrr 9np.{":.tY I.t3 Bbrpanteuu.n:

f": lt nfrtmf. l. (2.3)



rAe + - qacrora Kojre6€

:I=-" (",,,n 
',o,"*) {'l TT:T:T'"*""r'ffiff"nJil1:cufi'2Jla; n: 0, l, 2, 3...

cropa, r{3Meuro*";"r o" ---1lYep 
rapMoHHKs KpyrI43HEI Tparrrr-

"u it,l,q,s,il1"s--"4'da 
Bo3AeiicrBEeM Harp'D(eHrrt rereporn,-

Hanpxxenae ra r
yTLl:,"y,. *;,;,y (dilT $T:g:; H#.TT# :HH_JITTIOUII'MI.I KODIeKTOpHoTo TOK4 qacTOTBI Ooropro 

"uuar*uro, aqacrorofi Hacrpoft ru.r OIrq
rK _ rm,

:14{try "u"totu* oo't'f_q*"rr. nepelaqu @Irg ua,r. 
"rf ,?-. Aanuoii (vsnecrnoii) vacr

Moxr{o Hairr qacrorbr 
"riT^ 

-:"110"*Ha 
r43 BErp Ke nut Q'3)

coo-rrrorre'r4ro Q:4) c. "-:Hil:#iJ?ffi#x"ffi#tr*irlzr ua arrxo4e @IIg):
fc = nG /m t frrlm .

_o6rqeu cnylae raxrr( qacror 6ecrouennoe ,""*"",.1:]
:ffi,X.;;;"#Tg;"" u ysrirbrBaror,"";;; ;;, xoropBre
TyA6r KoM6riHaqrroHH6D( 

"a 
"u 

u*oo" @rv' flocxoarKy aMI,-,iE-

;rtr**"ffixHf xalFm,T["H"T#TLXT
::oropbre 

coorBercrByror r;ffi TT i"J*?Jffi;pexnMe pa6orrr IIg (npr,r rrlanou ypoBne czrxaJra 
"**oa") .up_y:.:iy roKa c,rHara orcyrcrBJror r.r,,rlr Hacrorr6Ko-"Jr",, 

".o "*:":j1.r r*roxuo npere6p.o. B rro" 
"r*;;;"*.#;:HoBtsor_orr uooo{rr,D( KaH,IOB npr{eMa o''p"o"r"*;* 

"" o;;;;;fc:nfrtfio,
Koroparr nonyqeHarr3 fz sl 

1pI 
m=1. flpu rpocroM 

"o_uo*lr;l]lrr.ra (n=1) r.r repxnefi nacmoftxe rerepolrrr{a .ru"roru ocrroBnoroKagara fc= + _ f;o lsro vacr'o.

'u"ror*"po*u,r";" t<ao;;il :i."ifl^ "**oeu npueuurm),

flpa nocryn,reruz" 
"u "*.rn' 

Tru":--,,^-^rot r"", "r"""r"^-;ffi;itj:" 
rlrl cr.fna'ta c vacroroit, pae-

I pexr{Me ycr,rrrenu_r (n:0, m=1).



{acrota rerepo.trl'IHa B )ToM c,[)^Iae HI]KaK He Bnl{ter Ha

ycrrJreHue fI9, no no.4 AeficrBrleM Harlpxlt<eulll rerepoAt4ua rr3Me-

rurercr Kpyrr{3ta rpal3lrcropa' B gro]a clry'{ae roe$$uquenr ycz-

nenr.rr fltl uoxer 6rrrr, nafi4en us BlrpDKeHI.It (2.1) npu lloAcra-

rioBKe B rrefo BMecro I YI I n, attu""tr.r.r cpe4neft Kpyrll3Hbr

I Yrt 1... llpa pacuerax lIiI cpeprlom KpyrI'I3Iry oripeaeJUlror arra-

JraTrlqecKr.I llt6o rparfuvecru (uero4olr rpex uiru rurcr4 opAI{Har)'

B nenmefilrorr pexllMe pa6orrt IT9 (npn 6orutirlrx ypon-

HrIX c[fI{aJIa ga nxo.ue) Bo3HHKaror AouoJIHI.lrerBHLIe no6o'nrue

KaHanbI np eMa, Ilx qacrorbr orlpeaentlorct ras o6lqero Bblpaxe-

uE-[ (3.5). B .racruoM c]ryqae rrprl m=r Bbrpaxeulre (2'5) npeo6pa-

3yeTcr K Bxay

t=itfrp/n. Q.7)
2.4. OsuaxoMurr'ct co cnoco6ou conpxxennoii nepe-

crpofixu KoHTypoB rlpeceneKTopa u rerepoAl{Ha B rpaKTe AM pa-

Ar.ronpHeMHLIKe <Pqra-1 03>'
Memo\u'tecKue yKa3aHun. Kouryplr npeceaerropa (BI{

n YPr{, ecnu ou ulreercx) HacrpzMBtlrorct Ha qacrory npr{HI'IMae-

Moro curuurna u ocylqecrBJutro't npedeapumetuHJ'/to ceneK{I{Io' To

ecrb BblaeneHrre flone3rtofo cfirHana fi ocra6renqe rex nol{ex,
rlacrorhr Koropbrx He coBraaaror c qacrorofi nacrpofir<n npeceneK-

Topa. r{[cno KoHTypoB flpeceneKropa' KaK flpaBuno, ne 6olee 4nyx

- Tpex, rIo3ToMy oHu He uoryr o6ecuewTr' AocTaTosHoro ocla6-

JTeHTIJI rloMex c uanofi pacc'rpoftxofi. C nrxoga npeceneKTopa pu-

uuuaeurfr cltfHan rlocrynaer Ha cMecltreJrr, rAe oclltlecl-RlUlerct

fiepeHoc c[eKTpa crrrHaJla Ha npoMe)Ic]'Tor {)To qacrory' Ha sro-

Doft Bxoa cMecureJlt noAaerct EanptxeHlre rerepoAl'Iua" qacro'la

role6anuft xoroporo o6r,rrno arr6upaercx nrlre qacrorrl cr4fl{aJra

f.: f. + fn., (2.8)

rAe f - qacrora lrpllnuMaeMoro crrrHana;

f6, - nponaexcyrorluat rlacrora' Ha (oroplro Hacrpoenr'r

if u.nr, prr YlI9.
Tor cMecrnre:rs, BblfloJrHeglrofo na uellruefitlrl< SneMeHtx

(aroaax, Tpalrncropax u t. n.), na rcoropr'rfi eos4eficreyror uaup'l-
o



)r(eHl{t c}rfHaJra I1I rerepoluEa, coAepxr.IT MHOXeCTBO Cnexrpa]r6-Hr,rx cocraBr.sroq'x. oa'ra ,,. i rx, ; ru";;;;; cocraBrr{ro_
'Iaq 

c qacrorofi i-a. :^:T:,-:'* J;;;";ffir"*yroooff
;3i:n:' "*ftf#H#"ru 

e'6ope p"*"'" p"o,i*, cMecr.rre*r
ercs c coxpaueo""r .url1-l^u 

npoMe)kyrosHlro qacrory BbrnoJrqt-

:ffi ffitr#-"T: ;##:iA:fffr - m;ru;*
o."o*,q;tr-;;.;d; :;H::l"nrurnr vpesg'6' 

'oapr'I'a a Sopua
MaeMoro c'rrrarra or no*1T1'^-{1t"efiIu'x 0rrnrpaq,us npmfi-
qacrore - B r.*ooorro",ro,tl1-o^cjr'IqecrBJU[ercs 

Ea npoMexyro.rHofi

"*.""TT;.,i"#iilliii'.iXi1fi3ffiilJffi1ff H?Jffi _
aliocra'rlfifi .qoJrxe' u",.ftl] -"t""- xa4Aori npr'Hrutaervofi pa-
npecenexrope ri sareM oo.1ll:l1uo"t"o"tto o""'{t" or noMex B

Anr qero ocyqecrrn e,r""t"^11:,::* 
B rpoMexyroq'ylo qacrory,

-"f ::l:.'"p"",*;;*i,ii'J'f J?iW*l:i::ffi :ffitr#i:AeHcaropa nepeiuennoft el
(oHrvpoB BIl, ypq r 

""r":11::1, 

(KrrE)' ConpnxeHue Hacmpoek

;#^*;#:x*#{:+:{}:ff#ffi :ffi ffi?,;
eroru (npr ;;";r;;#;axrrpecereKropa n rerepostrua. flpu
Hoe colprxenue Molr(er u.Y-''*: 

o*"*os"na ceKrutMr.r) roq-
Kax.4oro rzarra3ota.g ,rrfl1-Ilry"Ho 1016r(0 B rpex ror{Kax
HeHr{e paBeHcrBu * TO'rKax AocTnraea"" arpoio" ur*oo-

fr_fn"ec=fnp,
Ilt_ ln*r. - qacrora sacrpofir" ,..a-n,h^b --^- 

(2.9)
ypl). - )ftKE fio'TypoB npecener<ropa (BL{ u

Ha ocranrrHrx qacro

#llTffi:-:H:fl L;ffi dH j'*iffi ffi :r'#;H;
"p""6d;;;;;;;.H:J#ff#_",*;l;ft ;,X,?i"#l,HT.Er pe3yjr6TaTe KOHTIT'a npeceneKTopa oKa3-6tBzIloTC' HeTO(IHO IJa_crpoe'.hr Ha qacrory c'r,'aru tf*;.*t), *;;;;;;;.



ocna6neHl'rro npl'IHrrMaeMoro cvrfiaJra I{ efo I4cKaxeHilo' 3TIt 14c-

K&KeHI{t AOCTaToqHo MUInL'r' ecJrI'I OWU'KA Conptsrce\lut' paB]las

AFfn"Ec{fr-fr,?), Ma.[a no cpaBrIeEI'Irc c fionocoti--up^olrycKalrlul

;;"d;;;p;;;;e*:opa' 3ro vcnoB'e 1T*o i:"yoerc' B M'a'

[a3oHax KB, rpy.unee - B Arralla3oHzrx CB u '{B' 
flpu rrla:u'x sua-

uenrarx roaSilvuuelTa [epeKpI'ITIIJI kry1-f-o/f*in' rAe fto u f'oln -
BepxrItJI " ff*n"" qacrorr'r 

''o'4'4naJla3oHa' 
AonycKaerct coflpf,-

*""r" " AByx r{nrl Aaxe n oanofi TorIKe rlo'qAltana3oHa" ecnu

oufi6xa coflptxeHuJl ire flpeBr'maer AorlycrlrMoro 3IraqeHE ' Ko-

ropoe o6rrwro palHo IToJIoBI'IHe rIoJIocbI IlpoflycKalrl4t ripeceneK-

Topa.

,{:rr y'ltenrmeuns or.us6ru conptxeHlrt rcpaftmle qacro 16l

Toglloro conptxeHt4t pacrloJlararoT' IrecKoJrL'KO OTCTynaJI OT KpaeB

AHa[a3oHa (iru uacrorrr orMeqeubl Ha mKzIJre [pr{eMHI{Ka pr4cKa-

Ju). npra p"ryn"pou*" rpueMHI{Ka roquoe colptxenlle aocr[ra-

"t"" 
t u u"p"*r"t Kpalo Alrarla3oua no4crpofiroft eMKocrI{ KoHAeH-

caropoB, "u 
,r"xrr"ol - no,4crpoftroft r{EAyKTrrBHocrI.l KoHTypoB

i"o"i"^"t"" n cpeAnefi Toq(e '4narra3o'a Aocruraerct rrprl sToM

).".ir"t"""".t1- oyxxuua conptrarc''urx Kol{'4e'caropoB B pa-

;il;;;;;;<Pnra-103> Br'rron'rrlor ron4eucarop' c5 (ua

Tsi i cz (na F) B rerepoAl'rr'bo. Ko'Typax' a B Kor{rypax BxoA-

;;;;#:a ci ("u-cs) ucl,c,4, c'i-.S1Ae) co,npxxeune

rl pacrtxeul{e B 'qfiarra3ol{ax 
KBl' KB2 u KB3 ocyuecrnrterct c

rroMolqbro (ouAescaropoB CL' C2 u Ci eo sxoAnr'rx ,KouTypax'

;;;#";'";;; Co;' ct'^c5 n vPe I{ Ko'Ae'caropos ce' c7 u c8

;#;;;ff;;t"porusa' B rpeAenax KaxAoro no44r'ranasoua (n

. _*r.,irr,rl ronryprr BI-{, vprl u rerepoAuga rrepecTpar.rBarorct c

til;;;; 
"tpo"tt"oto 

6norca KIIE (C1' C2' C3 - ct't' cxeMy npu-

eMElI(a BnIcaY).

2.5. CAenaru 3aroroBxy orqera K la6oparopuoft pa6ore r

"oolu"t"ru"" 
c rpe6onanrnruz n' 4' floAro'rosrllff' orBerr'I Ha KoH-

TpoJII'HLre eonPocu (cu' n' 5)'



3. fla6oparopHoe 3aAaHhe

3.1. H:yvrlrr pnurlrmrraJrrnyro cxeMy npeo6pa.aonarenx
qacrorlr AM rpaxra pa,{uolprreMr{i,rxa <pnra-103> (!B, CB u KB
4uana-:onrr). 3aprconarr, cxeuy ITII 4,rr 4lrarra3ora CB s or.{er.

Memodu,aecxue yKa3aHug. flpz r.reyreuurl cxerratr ITII
neo6xo4ranro Br,{4eJMTB ocHoBnbre 3neMeHT6r crpyxr:ypaoft cxeurr
IIr{, saiirr.r BxoAlr cMecrreJrr Ant Hafiprxemrfi czruana Lr rerepo-
,qHHa, a rarore BBxoA Ar'ur HarrprKeurrr npouexyrovnofi qacrorrr.

- Br.r/{eJrlrT6 gJreMeHT6r, oruocriq}rec, x [Trl (cueclrremo r.r

rerepoAnry) KaxAoro Arrana3ona r.r ycrauoBurr, (aK ocyrqecrBn _

ercr rroArcmoqenrne 6asrr rpau3r.tcropa T2 cvccurerlq K KoHTypiM
cr4fHaJra r{ 3MHTTepa Z2 r< roarypal,r r-erepoAtrna rrpfi rrepcKffoqe_
Hl4It AI4arIa3OHOB.

- Paccuorperr cxeMy rrarpy3Ka lIrI u cnoco6 ee nepexffo_
rreurrr npu nepexo4e or npneMa AM curna,ros i< lprreMy gM car_
ua,roa (r. e. rrpfi fiepeK.[roqeHr.rfi fipr4eMult(a rra lpxeM B Ar4ana3oHe
vKB).

- Hafirr gJreMeHTbr cxeM6r, 3a4aJotrIr4e pexr.rM pa6orrr cue_
cureJlt Iro fiocrotHHoMy rory Ii ycra"rloBar6, KaK I.I raxr.ru o6pa:ou
r-r3Menrercr pexrau pa6orrr rpaH3ncropa T2 npu nepexo4e or pe-
xuua npeo6pasoBar r.s rrpr.r npaelre AMC B pexaM ycrrrlrrufl. rtpr
upueue !IMC. O6sscHr.rrr ueo6xogralrocrr lraMeHeur,r, cMeureHrlrr
np}J nepexoAe B pe)KLIM ycld,neHa4s, npr npuerrle gMC.

- Hafirra 3JreMeHTbr cxeMBr, c noMorqbro Koropbrx ocyqecr_
BJITeTCT conp,f,)r(elll.re HacTpoeK KoHTypoB reTepoAr.rHa rr npeceneK_
Topa R rgra anoHax ,,{B, CB, KB i.r pacrxxenue 4r.rana:onor KB.

3.2. Hsvepmr peNr.rrra pa6orrr cMecr,rreJrrr.
Mem od uqecxue yKa3 aH urr. pexaru pa6orrr lparurrorop_

Horo cMecr{TeJrr 3aAaercr cMerqeur4eM sa 6ase u aMrrJrr.rry,qoft re-
TepoarrHa.

a) llsuepr.rrr Hanprx(eHr{e rerepoAr{n4 uocryrraronlee Ha
cMecvreJr6; I,IccleAoBarB ero 3aBI,Icl.IMocr6 or qacrorEr Hacmo.fi]{j.



- Vcrarroeurr [eDerutroqarerB Aaanasogoa B rIoJIoxeHHeCBIUW. flo.qK'rio,ur6 ;,{,
3Mnrrepy rpan"",.n" 

', "Tffil:ffi #,o**fflffi : Jff;*.
^,-^^ - 

Vsxepwrc Harr)rxeur,re rerepoAu'a, oo"ryiu_*"" ,,uCMecHTeJrb, B TpeX ToITKA!
Kor{qe). 

( Aliarra3oHa (n ua'rane, cepe.qfiHe r'I B

""ooo 
P'lr"o"* 

Harq)$Keur.re rerepoA[H4 qpounra$qee Ha

- B cpe,4refi roru<e
sacroroi rerepoaH"u 

"u 
*orffTT:la 

rr3MeplrrE xarpDI(eHne c
on I "r"""'";;, ;;;;;;Tmpe rparcr{cropa T2 u sa nsxore
TeJrn orKJrror'Tb). , flepBoro KacKaAa yTIII (nxog cnecrn_

,, -^^"I::!"*ruue 
eemepoduna, npoHuKant4ee tta 6asy nepsoeou nocnedyrct4ux xacxadoe ynq _;*,._ ,,-^:....-..^- -:t

u* pa6omat,' r;;; ;;;;;;";t 
t'1' rtto)tem Hapvuumb nuaefiuocmo

mepuo dynzquou, o,i o"* *r,1,/u;":;;::ff;"o"kpe c mHux u uH -

,_ r) H:rvrepmr cMeqelle na 6ase rpanazcropa T2 a pexa*terrpeo6pa:onamn t B pexrMe ycrlureHrrr.

- Iftuepars cMerqenue na 6a:e rpaaszcrop a T2 cuecwreta
:^TTlqr.p BIIT, a:ix qero r3Mepmb roreurlaarrBr 6asu r srr,rxr_Tepa orHocttrq{Eto .,geurua,, r Harita rx parno;. "*-

_ brueoqlfFe luauasou yKB/VIIF rl orrpe4enarl cMeqerrne

##;^?;,:e'.rMe ycrre'llf,. cp**." i &o";;;; 
"o"y- :" 3.3. Onpe4enurr ocrroBqlre KairecrBeHrrlre noxasareJrg ITq JBpexuMeycfinennl 

:

Memodurtecxue yKagaHun. Ecrnr na 
"*oq """"rr"ru oo- icrlraer c'.'rarr c ,*roroft,_lT1or opor,n"*yro#Jt 

-i 
o" rpo_ tcro yclrrrr,rBaercr, 6ee upeo6pa:o"**ru""oi", (rar ua3rrBaeMEtri 

I(npflt,roE xagan>). 3na,{eul

TAT** uo_6op*yae ii:):::Hffiffi#:T.ffi ##i i
rpyru:uu npeo6pa3oBarru, cpeaaroro KpyrrBny, Kompaur 3aBucr{T

l0
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t
I
I

L

lcax o'r cr"reqenrac na 6ase rpagqrn ctoPa T2' TaK r{ or aMIJIETyAEI

;;;;o;"". ocralrsne roKa3arer* rFI - 'racrora EacrpoEKE'

ron6"u nporryn*anux, u:6upatenrnocrB rro coce'qHeMyl Karrany -
onpe4emorcr ifunrTpoM B rrarpy3Ke cMecurerrr'

a) Onpe.4enrtl uacroty nactpotrul' rloJrocy fiporrycnafrfrl rl

r.rr6upaternnocn npeo6palonarelx qacrorbr'

- Ycragonrtr nepeKrroqareJlb Al(arra3oHoB B rloJlo)Kelrtre

CBA{W. floAarr sa sxoa cMecr{TeJrt qepes pa3AefflTenrm'ul xon-

iJii;"oi;;= 0,01 vr@, BbIBeAerr ra 
'reuuy) 

EeMoAvnnpoBan-

ffi;il;;"""or lB9 c.racrorofi fya, ra aMrlrlr{ryroi 10 MB'
"-- -- : K nrxogy ([nmrpa ITII (t' e' r 6ase rparrsucropa cne-

Ayloqero KacKaAa, ""p"' 
p*4"*tternsrrfi ron'qeqcamp) nogr'ruo-

qI,IT'b MI,UJM BO JDTME TP.

- orKrroq{Tr rrpec€neKTop u rerepoplr' nacrpoum lBr{

Torrrro Ha rracToTy (pu.nrrpa II9, iupeaersrrr qacmTy nacrpofirul

OITtI.
- I'furlrenrr uacrory fB9, usuepnru fionocy rrpotrycr€Hnt rI

us6uparernuocrr cMecrrrett tro coceAuuM KarrzuraM (npr'r pac-

cmofirenal9rfu)."'""---'-niu*"roo*' 3dt"u yKasaHo paHee npuH'moe 3,aqeHue

,orr*pofi*u cocednw KaHd;toe (l 9 {P' coomaemcmrpu4ee
',orro-p 

noffi daunun paduonDuet4HuKa " ftea-luJ
6) Onpegenrrr roei!$r'rweut ycr'rJlenwr ffq Ha 'ractore

- trPtIvIOrO KaBaJIa'

Brrrnro'mrr rerepoAl{H' Hacrpol'ITb fBtI sa qacrory pe-

ronalrca OIFI.
- Br.lnowrr rerepoAnrr I{' nsMeHJUI Hafiptxegne rra BED(o-

. ,qe fBiI, ycrarroBlrrb lra BErxoAe Ifq nanprxeqite' paaroe 10 uB'

}IcnoJrrryxfloKasalIuf,ameEloaTopafBguMB,oflpeAem4lbpe-
,o"*od *otlftfu uneur ycnnenqg I[q'
'""**"0;;;ue. Ecni ua eiaod $unampa IIV npouuraem

3|ra&urneJhHoeHanpz'ce\uezemepodwta,Heno3sonfltouleenpo-
ae cmu u3M epeHtJe HonptLxceHut npoaectcymotuoit qac lnombt' tno
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u3r4epeHue r4o)rcHo npou:reectnu Ha euxode WV, a iameu patde'

numi o6u'puii rcoeQQuquenm ycuneHtw mpaKma QIq + yIIr{) Ha

xoeSQuquenm ycuteuun VIf V.

3.4. Oupeaemr' ocuoBubre KaqecrBenHble uoragarena fIV
B pexorMe npeo6Pasonanrx

Memoduqecxue yKa3aHua. B 4onoluenue K I'BMepeH-

HBrM B rI. 3.3 noragarenru Heo6xoAltMo orlpeAelrr{Tb ycr'IneHl'Ie lItI
B pexnMe flpocTofo npeo6pasorara-e, To ecTb npu m=n:l'

a) Onpe4enrarr xoelf $uqrlenr ycfinervs ITII n pexrzue

npeo6pa:onauar.

- Ycranosl4tlt, qacrory reueparopa frss : fc : fr - fnp u au-

rrrurry,ry uc: 30 ruB (vacrora f. gaAasa B ,4oMaItrHeM 3A4all]dtr)'

flo4crpor,ttr reHeparop no MaKcl{lvrylr4y noKa3autfi MI'IIJIIIBoJIrT-

Merpa Ha Br,D(oAe tflrrrrPa fI9.
- I,Icno:nayt 3TIr rloKa3aHnt, olpeAenr'ITr, ros$(f uqnenr

ycrrnenllt llq B pexvMe upeo6pa.sonaulra.

6) Onpe4enutr, Kog$Ouur,reur ycl{neHr'rt lI9 na '{acrore
3epKaJIbEOrO (alraJra.

- Hacrpourr reneparop Ha rlacrory f.rt:f.*:f.*f1p n no-

BTopr.rrb IBMepeHIlt. Cparrurrr a o6ocHosal6 rloirfreuubre AaH-

HbIC.

3,5. Cu rt qacrorr{ylo xaparTeplrcrl{Ky ITII g :urreftnou u

ue:rrneft nou pexr'rua.x pa6o'ru npio6paronare4a rlacrorbl'

Memodu'lecxue yKa3aHuq. AunlultyAno - qacrorgas

xapaKTepLIcT HKa ITII - sto 3alltcnMocrr roeQ(fnqueura ycrrreultfr

fM o:r sacrorbr BxoAuoro cftrsaJra nprl [ocro.f,rruofi qacrole rere-

poAnr{a. Hauprxeuue Ha Br,D(oAe ffq norsrte'rcx roJrEKo rorAa,

KOr.Ua qacToTbl CHfIraJIa Ir feTepoAlrHa yAoBneTBOptroT cooTrroure-

snro (2.1). Ec:rr.r gro cooruorlleHue He y.qoBnerBoptercx, ro o6pa-

3yrolquect B ToKe cMectrreJrt xou6ruar4'romrr're cocragJrtroque Ee

npoxo4xr uepe: OfI{. 
1)



I

Bzl AVX IIrI saBncur or aMfinltryabr clrrHana, flocry-
na:oqefi Ha BxoA cMecr{TeJrl: npr.r uanofi aMrrJrtryAe cMecr,ITeJrE

pa6oraer s nuue uou porcur4e, coorBercrBeruo Hafiptxtettue rra

erxoAe @lI9 o6napynoaraetcx (r. e. uoxer 6rrrs :aifuxcuponauo
Mrrnnr4BonrTMerpou)'ronrxo Ha qacroritx, coorBercrByrofl+tx Br,I-

paxeur{ro Q.Q. npu 6omruoft aMnnuryAe crrrr{aJra cMecllTenl pa-
6oraer s uenuueiuou pnrcuJue (no o'rnouenr.rro K cl.Irnatry), rrprl
3ToM yBenl.IrlI{Baerct }?oBeE6 rex rcou6unarulof{HbD( cocraBJUIIo-

rllr{x, B o6pa3oBaur,rr.r Koroplrx )rqacrBylor rapMoHr-{KL{ curlrara. B
3ToM cnf{ae HarlptxeElre Ea BbD(oAe (DITII noxsmerct }ra rex
qacrorax, Koroprle rltoryr 6rnr onpe,4eJreHBr us nupaxeuu-r (3.5),
T. e. rMcJro rcou6unaqaonnbD< cocTaBjD{rorqr{x 3HaqlrTejlr'rro Bo3-

pacraer rro cpaBHeHnrc c rulnefrnrru pexqMoM n nag A{X ycnox-
lr-flerc.{. B na6oparopuofi pa6ore Eccne.qyerct BzA AtD( n nenr'r-

nefinou peNulre roJrlxo B y3KoM Auana3one qacror or fr -f* lo
ff+frp 41s qacTHoro clIyqa-s m:n<3.

a) I,Isuepurr qacrorHyro xapal(Tepl{cruKy fItI r nuueftnov
pexEMe.

- Ycrauonutr qacTory nacrpofixz npI4eMHHKa, [pr.r Koro-
poii vacrora rerepo.4rlta coorBercrByer Bapr{amy AoMilrrruero 3a-

ganru. Ycranorrlrb Ha BxoAe cMecrrreJrt Harrp,rxeufie 10 uB, co-
orBercrBlroqee :nrnefiuouy pexr,ruy pa6orrr II9.

- flnasrro rBMeHtff qacrory fBH or 150 xIII .4o

fps:3f1+In., ua6nro4arr 3a fiora3arrritMlr MIr,]rJII4Bonr'TMerpa noA-

KrrrcqeHHoro K BBxoAy (funrrpa lI9 (unu K BbD(o.qy YIIq). IIpu
nepecrpofixe fBH cneAr,rrr 3a rlocrotHcrBoM ero Bbxo.4uoro Ha-

nprxeurrJr. 3a(fzrcuponars MaKcI{M}MbI Haq)ltt(eHllt ll Te qacro-

Tbr, r{a Koropr'D( oun ua6rro4arorce.

- flo Aannrnr,t llsMepeulrfi cocraBlrrb ra6mqy, rAe B or-
4e:ruroft rpa$e yrasat $opuyry o6pasonanux r<ax4ofi cocras-

rsrouefi (s srae fK:n$lflG).

,

IJ



6) I4:nepzrr qacrorH)'Io xapaKTeptcrtxy flq s HennHeE-

HOM pexl4Me.

- Ycralrosr,ITb rla Bxo.ue cMecI{TeJU{ Harrp,I)rellne fB!I' pac-

noe 100 ir.tB (coorrer:crnyloqee Henr'rueftnouy peNul'ly pa6orr'r

IFI).
- flooropr.rrr lr3Mepeulrt Ar{X n Alrana3oue qacror or

f.rs=fr-frr. go frr":fr+f*, :alpurcr'rponarr MaKcrIMflMbI' coorBercr-

".*or"" 
a:n=Z u m:n=3, cocraeuru ra6lruy'

r) flocrpourl rpa$nrur saBficuMocrefi xooStpu{uenra ycu-

rreHlr-'IrqoTqacToTblcl'IlrafianpufSconst(vacrourrrexapaKTe-
ffi#u- ITq]; runeftnoro u 

'e*anefinoro 
pexnuoa pa6orn

IrtI. B ra6:ruqax I,I Ha rpaqtl'IKax orMerlrrb ocnosHoft s 3epKanb-

rrri r<ana;rrr npueiraa' O6t'tcHurr flonyrearrble pe3y:lbrarbr'

3'6. Llccreaosaru BJTIIxHI,Ie npeceneKropa Ea npoxox'{eHlre

cun{ruloB rlo ocuoBr{oMy u no6o'nrrnu narranaM rlpr{eMa'

Memod u'aecxue yKa3 aHufr ' Hassaqeqse npecene(Topa -
BbI.qeJIeHr4e x yct{ne$$e npr'Iul4MaeMoro cr{rHara t,t ocna6:renue

uoue" (n'reruaroqux curuaaon)' B roM .lrrcre 
":9:^t::T 

KauarroB

,rpt"*u. .{ocrr'rraeuar B rlpeceneKTope creflelrb ocnabxeullr onpe-

neJI'eT qacrorHylo r'r3orrpaTenl'"o"iu ttpt"tttt*a no no6oqHr'tr\d

KAIIAJIZM.

a) OnpeAemam BJIr{lIHIre npecenercopa Ha rlpoxox'4eHre

ocgoBuoro u no6o'*rlx ragalroB rlpueMa'

- Bxmoqurl npecenelcrop' nacrpofii<y fip'IeMuuKa He L3-

uesqt. Ha BxoA npueMuura (rues4o <A>) uep* sKBllBzrnelrr alr-

TeHHbr rroaar6 cllffiarr or fB9'
ll:lren.f,t qacrory nacrpoftrr-r reueparop4 onpeAeJII{Tb

IIACTOTY OCI{OBEOTO KAIIAJIA' IIA KOTOPYIO HACTPOEH IIPECCNCKTOP'

- I'IsMeH-E BbD(o,$roe Harrps){(eHlIe fBq' ycrarronnm ua

ruoo,q" S"*tpa ITll raroe )Ke Eanpf,xeune' xaxoe 6rrlo noryqe-

Ho rIDI4 BrlrlonEer{uu n' t'5 a 
"u "u"tot" 

ocl{oBuoro raga:ra (npu

otu,"ti""*no" oPece:rerroPe) ' 
ro



- flo44epxanar Harrprxegr{e Ha B6i:xore flig nocmm_
HrIM, LBMeIUITr ero qacTOTy B Tex r(e qpeAeJrax, sTo n e n. 3.5 a.
3a1|r.rxcr-rporarr MaKcr.rMlMEr nanpexeur.rfi u qacrorhr, Ha KoroDED(

I
I

J

6) Oupeaerum Brrurutre npeceneKropa Ha 4poxoxAenne3epKarbrrofo KaHaJra,

- Hacrponrr fBr{ sa qacrory 3epKa[6uoro xasana- yse-
Jrlda'IrB'ag {alqr')KeHEe Ha.BbD(oAe reHepaTopa H IrO,qCTparBiuI erorracrory rro MaKcat[yMy noKa3arrufi MrrJulr.rBolrrTMerp4 ycrarro_
Bar6 rra rrxoge 1|unrrpa IFI raxoe xe Harrpxrxeul,re, rcaroe 6ruro
IIOII}4IEHO 4PI,I BBIIIOJIHCHUII N.3.5 A HA qACTOTE OCHOBIIOTO KAIIA-
na. Onpe4enrarr ocna6nerule, BItocNMoe qpeceneKTopoM Ha rracro_
Te 3 epI(zuI6IIOrO KaHajIa.

- CocraBrlrb ra6.rmqy usruepenrri ll conocraarrrr De3yJrbra_
Tbr c troJrJ reur{srMu a n. 3.5, c,qeJrarr BrrBoALr.

4. Co4epxaxrae orqera
Otrer no :ra6oparopnoft pa6ore AoJrxeH coAepx€Tl:
1 Pesyrorarrr pacqeroB B coorBercrBrirr c n. 2.1 aouamre_

ro 3aaaHbl.

-,^* _^?:_!1"*T:fro cxeMy accneAyeMoro n na6oparop-
Hof paoore napr.ranra IFI (cvecrlre:r_r n re,repo4raa).

3. Ta6nalu u rpa$urz excnepuuer aJrBE6D( AarrHlDL
4. Kparxre BErBoAtr rro tpoAelaaxofi pa6ore, co4epxarqrae

aHai[{3 [Olyqe[r{6D( pe3yJr6TaTOB, COIIocTaBJreHue pacqeTEbDa U
sKCrrepllMeETrUIEAbD( ATUIEED( C yKa3aEIIeM Boaro*rr*, npI4rrrH r.rx
pacxoxq4euur.

OH'T NO'BJI'IOTC'.

5. Kourponuxute Borrpocbr
I. Hagnasesre rr ocgoBrBre

npeo6pa:orarenx qacror6r.
KAqECIBCHHIIE trOKA3ATEJIII

L

2. Crpyrcrypnax cxeua ffg, Ha3gar{eure 3JreMeHToB, rrpau_
ql.Itr AefcrBur [peo6parorare-nr qacrorsr, creKrpanrubre Ar,ra_
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|DAMMbI.
3. CxenIa npeo6pa3oBare;It qacrorbr paAflolpneMr{r{Ka

<Pura-103>, Ha3naqerrrle gJIeMeIrroB, npnu4un 4eficr:elu'
4. Kaxonrr o6qtre trpaBura au6opa pexnua pa6orrr upe-

o6parotareu uacrotrr?
5. 9'ro raxoe Kpyrrrslra npeo6pa:oranru? Kax oua 3asucur

or xapaKTepl{crrlK TpaH3ncropa' Hi|Iiptx(eEr I cMelqeHlrt n IIMTIJII{-

Tya6r rerepo.qxEa?
6. O6ttcsure rrprlttlrHBl rIotBJIeHrr{ no6oqnrx KaEaJIoB

rrpneMa I{ yKaKure MeroAbI 6opr6u c nnr'ru. Kax pacctuTarB qac-

rorsr no6o*rhD( xananos s rfirefinorvr pexrue?
7. B qel*r or:rt.t'ff.t rrlgefiHoro u nelunefisoro pexEMoB pa-

6o'rrr IT9? Kax pacculrarr qacrorbl no6o'nrrrx KaEaroB B Heru-

nefiHoIu pexrnr,re?
g. Aalrc onpeAeJrenue qactornoft xapaxrepr'rcuarlr ff9'

Kaxofi suA fi teer qacrorHat xapaKTgprrcrlrKa B JIr' {efrHoM pe)ru4Me

pa6o'ru IFI?
9. Kaxofi BrrI uMeer rlacrorntlt xapaKreprrcruKa B Hefi'I-

nefinorr.r pexlrue Pa6orrr flr{?
10. Kaxrae Mepbr rlpeArrpruurrLl B pa,uuonp]rerr'rsl*e <Pr'rra-

103) dnt noaasrenfit no6oqHr,D( (arraJroB upueua?

11. Kar u xaxofi IIeJrEro ,qocrrlraerc'r cofiptxeul{uu Ea-

crpofua KoHTypoB rrpeceJreKropa E rerepoArlua cyfieprerepo'4'IH-

uJro npzelrnrnca? Yxa:rute 3JreMeHTbl cxeM6l rIpreMHIlKa <<Puta-

103>, ucnonrryeMbre Art.4ocraxerl.rt corrp;DKelrul'

12. Kax r raxoft qenrro BBIrIoJIIrterct pacrtxeur'Ie ,4lrana-

sonon KB? Yrancrre eleMeHTEr cxeMl'r rplteMutrKa <Pura-103>,

UcnOnb3yeMble .q]It pacTtxeHllts Al'IalagouOs KB'
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nAEOPATOPHA' PABOTA .I.1! 4
E C CJIE4 O BA H Z E AM N]I I4 TVAH OTO,IT E TE K TO PA

1. O6r4re yRa3aHuA no pa6ore:
1-1. Ilenu pa6oru:
- npno6pecr:r.r npaKTr,rqecrlre HaBbrKr,r tto pacqsry rr 3Kc[e_

pEMerrTrurblroMy r4ccJre,4oBaHr4ro ocHoBHbD( gJreKrpnqecKl{X noKa_
:areneff avnnr-rrygulrx AereKTopoB;

_ BBUIcHurb ycJIoBLIJI Bo3EI,IKHoBeErfi nernmefinux r qac_
TorHhD( r.rcKalKeuri rpn 4ererrnpoBarrrur.

1 .2. Jla6oparopHafl ycraHoBKa
Jla6oparopnaa ycraHoBr(a BxJrroqaer na6opampurfr crerg

r.r KoMtrJreKT r*Mepr.rre:rrrrbrx npa6opon. Jla6oparoplrril crerq Bbr_
rro;rfleH rra 6ase AM rpaxra pa4{oBerqaTeJrbnoro npneunrxa <pu_ra-|03>, B KoropoM BBeAeHo ueo6xo4rEuoe _"*;;";;;;r;_qarerefi u orBoAoB ArIt {ccneAoBa'r{t Ir E3MepeHI{J{ OCrrOBrrbD( xa-paKTeprrcTnK oTAelrbnbD( KacKaAOB pa,qr4oqpEeMrrEKa-

Ilpra umonneruu r,rsuepeuafi [crroJrb3yrorc, cneAyrorqre
npr,r6oprr:

* feHepaTop cl'rl{tuloB BElCoKOracrorur,rfi ;* Mr{JUIrtBoJIETMerp nepeMeHHoro roKa BblcoKo.racrorHbrtr:
- BOJIBTMeTp IIocTotHEOrO TOKa;

- greKrponuc*flyqeaofi ocqrnnrorpad.
,{erexrop AM curnaaor ni""r*r*u <pura_103>, acc.ire_

4yeurd n la6oparopuofi pa6ore, armoauen rro cxeMe flocJreroBa_
.t"Tl9fo_ry9'4"oro AereKropa na 4uose D5 (runa !2F) c Haxpy3-
xoir. R55C32 (cu_ cxevy upvenruur<a <pura_l0irr). 4p", a"o*"rr"saqpnKeHrrr R4I RS 5 Ha Ar.roA no4auo ne6omoro" ,rocro*"rroe
(ornuparoqee) Eafiprxenfie, xoMneucrrpyroqee rrarrajrbrroe Ha_

''p'Kerrnne 
ofimpa'urr ,4,ro4a. flpu 3TOM ytr)FrmaeTc, Jrutrei'ocTb

HarnulEHoro yqacTKa xapa(Tep[cTHKri aeTeKTrrpoB€IEtr, cooTBeT_
oTBeEI{O }'I\4eII6ItraIOTCt Uenuneftur,re IIoKa)KeIIIl' npx ManbD( aM_nfirry.qzx AereKfl{pyeMoro crmr{ajra. pesucrop R45 ra KorrAeHcarop
C36 o1pasyror 4onoanr.rrern u6rfi $ururp uanpnr<e"* fr ,rpo_

l
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rrr.rxaror{ero Ha BbD(oA 44. IlocrotHnar BpeMerlu ifr'r'nrrpa err6pa-

Ha rar, sro6br oH He BHocI4n .4oloJrHrrreJlr,HbD( rlacrorgBrx r'IcKa-

xenufi na 3B''r(oBED( qacrorax. HssrooMuufi axoA V3r{ rroAlc[rc-

qaercr K BbxoAy AereKTopa qepe3 petuc'op:.'. R45R5I (vro6u nc-

K;rrortrlrB ItryHTltpoBarrfte Harpy3Kr'r'4erexropa); tcou4e*catop C42

- pa3AeJrLITelI6I{6tr1. flpunqunua,'n HiuI cxeMa A,{ [pIrBeAeHa Ea

p:'.c.2.1.

2. ,Qouaulxee saAaHhe

2'1. OsHaKoN{I'nbc{ c EaBI{arreHI'IeM, npl4lrqunoM AercrBlat

i{ ocHosHBMIt raqecrBeHHlIMI{ noKa3arer.f,Mu Aerexropa AMC'

Memoduqecxue yKa3aHun. flpu reoperuuecKoii floAro-

ToBKe ( pa6ore ueo6xo4raMo paccMorper[' tpusi'ruecxr're npoqeccbl

B rIOC[e,IIOBaTeIBHOM AUOAEOM AeTeKTOpe npI'I AereKTApOBaIrIru

IreMoAyn[poBaxHbD( It Mo,4ynlipoBaHHbrx cr4rHaJroB, ytcHr'rrb lra-

3HatreHr.Ie 3JreMelrroB cxeMbt AeTeKTOpa' osnaxour-rtr'ct c ocHoB-

Irr,IMH KaqeCTBeHEhIMr.r lloKa3aTe:rrrrar',r A.{ u rpe6orarflmurl K HI{M

L1,2,1,4,5,6,'71. Brrrcuurb ycnoBlzt Bo3HHKHoBeHr{rI HeruFe[HbD( It
qacrorHr'D( I.IcKaxeHI'Ifi n A,{. O6partnr BITLMaHI'Ie Ha ro' rrro tlo-
(a3arellr,r Aerelcropa 14 ux caoficrna cyruecrBel{Ho I'I3MeE lorc,r nplr

H3MeHeHI'Ifi aMIIJIET,SI BxoArlofo Hanp$KeHE U"", nosrorrly npr'r

aHaJIrBe pa6orrr 4r'ro4rrx A,{ orre:mno paccMarpl{Baror pexliM

c:ra6sx cl4rHanon (Ju1 < 25 uB), pemlu curbrrbD( cr'IrHaJIoB

(IJ"* ) 0,5 B) ra npovreNqrroqrrbd pexlrM (25M8 < Ugx < 0'5 B)'

fpa:rraqr,r pexEMoB upra6llrslrre;mubr u ]'Ka3aHBr,tr/ru [onynpoBoa-

HtKoBbD( A.I[. MetoAura aHaJrrca B pernlrqlr6rx pexrrMax pac-

cua'rpunaercr r [4,6].

Ilpuuevaaue. 3dea, u danee o6uvrlo txa3brcaemct He-

ckolrbko rumepampHbtx ucmoqHuKo4 zde npueedeuat caedeHw no

samponymo y eonpocy, Ho, KaK npastno, )ocmamoqHo o3Hako'

l4umbct c atnu no oduo*ty lL, yKa3aHHbtx ucmoqHuKoa
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Puc. 2.7. flplrnqr.runanrnar cxeMa nocJre,qogareJrruoro
rfio,uroro rereKTopa c Da3neneHHofi uarowrofi

2.2, Paccq.rrarr nocne4onarernrrrfi ptoryrfir. A!
(prc. 2.1) B coorBercrBr4u c Bapr{asroM AoMarnHero sa4arur (crr,r.
'ra6ruqy).

I4cxo.urue 4ansne aru pacvera A!:

* npoMe)K)'ToqHax racrora fio = 465 xfq;
- eMKocrs ronrypa VlIg Cr : 510 n@;

-napaMeTpbr Afro4a: Kpyfl,nua xapaxTepncTrrKn
S:10 uA./B, o6paraoe conporr.rBJrenne RoEp:400 xOrrl. eruxocrr
a.EoA-KaroA C*:l nO.

I9
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Houep
BaDXalfta

1 2 3 4 5 o 7 8 9 10

Unx, B 0,8 1.0 1) 2,0 ?5 2,0 1,2 1.0

F", fu 50 60 70 80 90 100 40 50 60 80

Fs, xlu 8,5 8.0 7.0 6,5 6,0 5,0 A5 4.0

Mg 1,2 1.15 l,l 1,05 1.04 1,03 t,t2 1,15 I,l t.)

Rsx.v:'{,
KOM

1,0 2,0 t5 3,0 4,0 L5 5,0 6,0

rn-ax 0,8 0,85 0.9 0.85 0,8 0.7s 0"7 0.75 0,8 0.85

ds 0,02 0.025 0,03 0.035 0,04 0"045 0,05 0.055 0,06 0.065

\}K 0,008 0,01 0,012 0,015 0,018 0,018 0,015 0,012 0,01 0,008

B ra6nurle o6o3Ha'reHo: Usx - aMrrnuryAa Hecyqefi Ha

BxoAe An; FrI, Fs - HI,INHt' r4 Bepxlru{ qacrorbr MoAynflVtlr BxoA-

Horo AM cIiI.IIana; MH - ros$SuryreHT qasrorlrbD( IrcK'D(eHtrfi Ha

HLI)I(IIefi qaCTOTe; Ru*.u.u - BXOAHOe ConpOTI'IBneHI'Ie yCI'nPITeJlt'

3B),KoBoft qacrorLl (V39), rarrxrorUeect Harpy3Kofi M; mtu* -
MaKCr{M,IJIbHbrft Kogool'queH'r MOAyJUIIIuU BXOANO|O CurH'rna; dK-

KoHcTpyKTIrBH,rt Ao6poTHocrs Kolfl)?a YfI9; d3 - 3KBI{BaiIe}rrHtuI

Ao6poruocrb Konry?a VITTI c yreror'a InyuTl{pforqero refrcrBlrt
An.

B pesy:u,rare pacqera ao:rxurr 6rrrr nr'r6panlr Harpy3Ka

4[, o6ecneuma$qag HelrcKa;r<enuoe AereKT4poBas[eM AM cltr-

HiuroB c 3aAarrHbIMIl [apaMerpaMrr, a ra(x(e onpeAeneH6l OCHOBHbIe

IroKa3aTeJrt AeTeKTOpa: Ko3ooUUUeHT nepe.4arll4, BXOAHOe cotrpo-

TtrBjrerrl{e, KogibabuIIEeHT qacTorH}'rx r'rctcaxeur'rfi Ha BepxHeft Mo-

Aylfipyoqefi qacToTe, KoSooHqueHT rro.IIKJIrO{eHI',It AeTeKTOpa K

KoHrypy yIIq." 
,4* tp"* 3HarIeEI'Ii KosOibEriEeHTa MoAyntqllt m : 0,3'

0,5 u 0,8 n 3aAauHoft aMIUruryAbI Un.r (clr. ra6:r. 4'1) orpeAem4r6

ar{flnlrryAy FIq curua;ra rra BxoAe YHH (rur cpe'4Hux qacror Mo-

,4ynnquu),
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Memoduqecxue yKa3aHun. flpu pacuere A,4 o6Lr.ruo

rpe6yerca o6ecne.ratt Aocrarorrao 6onruoe Bxo.4roe conporlrB-
:renr.re, nucoxnft r<o:!f Qraqraenr nepeaaru Ir orcyrcrBlre HeTLIHeE-

Hbrx n qacrorsrx ucraxenuft. Pac.rer nocneaoBareJrlHoro A.4
MoxHo Haqarr c rrr6opa conporl,IBnenltt Harpy3Krr- flpa J'renrue-
Hr.r[ conporl{BJleHrrt Harpy3Kr{ J,BenrlqllBaercs xoerf tpaqrlerrr ne-
peAaqE Ir Bxoalroe coEporI4B,,'IeHI{e .4erexropa (npr,r rrornr yuenr-
rnaercr rnyHTupoBaur.re Kolrr''pa rroc:IeAnero KacKa.qa YfItlQ, uo
rroBblrrraerc.f, onacuocrr notBJrer{ut Ilenuneftnlx ucraxenuii, cnx-

3aIIHbD( c IIHepUIIoHHocTI'Io Harp)'3ru{ AeTeKrOpa, a Taxxe yBeJII'l-

IIHBiUOTC{ AMfiNI,ITYAEO-qACTOTH6IE IICKAXEHI'{ B AETEKTOPC HA

BepxHrrx qacToTD( MoAyrr{qt .r-

C Frenrurenseu conporlIBneullt Harpy3Krr yBenltqriBaerct

fiporfi(eHHocrb HerlrEefiHoro rracTKa xapaKTepEcTlrKr{ AereKTIr-
poBannq, qro rrpuBoafiT K pocry Henr4Hefinr'rx ucraNenufi, a raxxe

)rMeHbrrraerct ItoeQQuqueur fiepeAaqlr H Bxoasoe colporliBJlenlre

AereKTopa. BxoAHoe conporl,IBreHrre AereKTopa tBJUIerct Harpy3-

xofi noc.neasero (acKaAa YfI9 u ero y{eurlxeHlre Moxer flpaBec-

Tlr K He.{onycrrlMoMy rnynTnpoBaurio ronrypa VfI{.
B :asuczN{octu or ncxo.uHbrx AaIrHr'IX nocJleAoBarenbHocrr'

pacqera A,{ uoxer HecKoJrLKo a3Meutrr'ct. B na6oparopnofi pa-

6ore ucc:reqyerc.r pa6ora ,qlroAnoro AereKTopa n pexr'Ilre 6onl-
rIax cr{ruanoB. ,{erexrraponauue 6o:n mrx curHaJroB npo[cxoAl{T

c o'rce.rxofi ToKa: 3a nepuog 2n padudH roK rlpoxo.4rr rrepe3 AfioA
B TeqeHrre 20 u uveer BI.IA KoCIIHyCOI';IAaII'HI'D( I'rM[ynbCOB C OCHO-

BaHrreM, paBHbIM 20. B AI,IoAstx AereKTopax AM curnanon gol
orctiqxpi 0 o6rrqno paBeH iC...30'. Br'mpxulennoe AereKTopoM

EanprxeHl4e Ha Hatp)BKe paD;rc,

ua=KgU,n=Ll-cos0,
rAe Kr:uciU*:cos0 - ros$$riu.'ieHT nepeaarllr aereKTopa'

(2.r)

3ro uanpxxenue rrp noxeuo K rgoAy I o6paruou HarIpaB-

r.ellprl|t, co3'.aBa[ Ha HeM aBTOMaTHTIeCKOe CMerqeHI',Ie, TaK qro rroll-
HOe HaIpSxeHI4e, fipl.lno)(efiHoe K Ar-roAy, paB]ro

ua: - uc + uBX : - uc + Umcosot.
21
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3gecl npe.4ronaraerct' trro eMKocrb Harpy3ru4 Cn=Cr (ctrl'

pt . z.li it".'2.2) sua'mretwo 6o:une rrlex'uyenerrpoAnoft eu-

'r.o"* n"oou " 
sa neft ue cogAaerc.t naAenue BH Hanptxeults'

Ecml exoAgoe Harrpflxenrle Mo4ynlrpoBauo rro aMrurI'ITyAe'

TO EarrprlxeHr',Ie Ea anone
ua=-uc+uBX:- uc(t) + U.(t)coscut' Q3)

flpn npaBr4Jlrrro ut6p*o*t 3uarrelruJD( *1 
^"" 

(tt'
puc.2.2) nanprxeulre uc llsMerr erct npoflopqraou'urBno aMmrn:ry-

'n" 
"to-u 

d*, coorBercrBeH'o n3MeHtETct cMeqe'ue Ha AIroAe'

.* paayo""ot yrolr orceqKfi 0 npr'r fislvleHer ln eunJnrryAu Bxolgo-

ro cl{rsana ocraerct ,,o"to*l"*' Kar nr'rAno ns (2'1)' nocrotn-

crBo trJra orcerlKlr ffiryisrct' ueo6xoMMH\'I ycJIoBI{eM flpoflop-

;;#;; ;(t) u u,n(t), ro ecrb orcvrcrBut ubKaxe' [ trpn

.IICTE K"TENORAHI'TI'T'

Cpua>

Ernrr

Puc. 2.2. flpuuqlrrualruat cxeMa nocJreAoBareJrbgoro

nrloalroro Aerelcfopa

Ycranosrsmeecs 3HaqeHI{e )'rJIa orce'rKu HenllneftHo 3aBr{-

cIIToT3EaqeHII'npol,I3Be,4eEfi.'SR'(S-xpyrnsEaxapaKTepl,IcTl,I-
;;;il il ).u".*"*" sRs vror orcerlr(E 0-+0' a ros([Sruu-

*t ""p"o; o;texr:opa K1=cos0-+1' IIpu Sfu>30 yrol orceqKlr

22
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locrarorrso Mzur lr Moxsr 6rrrr onpe4eaen no nplr6rlr'rxeanoft

QopMyre

s = ,l:!- Q,uauor1. Q'4)"-!SR,
BxoAnoe conporltBnerfl{e rr BxoAHas npoBoII'IMocrB Irocne-

roBareJlbHoro AereKTopa IIpII sRn230 pasHrt

R"* =0,5RH, 
g"* Zn":ZSt' Q5)

flpu rlcnormron*"t' J Att"*tope repMaEI'reBbD( axoAoB'

o6partar EpoBo'q'rMocrb $qsr=l/RoEP KoropbD( He oqelrb MaJIa'

VqI{T6IBAIOT EE BJII'I'HIiC IIA BXOAHYTO IIPOBOAI'IMOCTb AETEKTOPA:

' 8g*:25 +3gosr' Q'6)

Conpo",au*:""" "*p|t* A[ o66lqHo nu6raparor B rpeAe-

nax Rg:5 . . . 10 xoM, rtplr "o" "ttoA"" 
I'I3 Aorlycrl4Moro 3Haqeglrt{

Bxo,wtoro conporl'IBjreHlrt' *otopo" *y"ttpyer rourypJTltl' fIpN

l"'#p""**o"'""*1:ll#Hf"Hilffi.X:J,?f#*'-.-
- ycroBr.re orcyrcrBl

T[poBar 
'I.I 

r'I3-3a urlep4l{OIrHocrn Harpy3KI{

- Jt-'nin* . Q,)c-.< ' ,*t - 2rF"R"m"*

- ycnoBlte 'uolycrnM6t< 
qacrorHrx ucraxennft ua Bepxllfix

qacTorax Mo,4ylsquE
9u+92:a.ffi; (2.8)

c" (_e-

, - ycnoBll" oo"'uto#o nornroE nepegauN sxoAuoro BH Ha-

rlprDKesut Ha ,4loA-AereKlopa iro "ctu 
Manoe [a'4eHne BrI nanpr-

xeust Ha narpy3Ke) (2.9)
cH > 20caK ;

- ycnoBfie "o")t"tt" 
neo6xo4rmoro 3lraqeur'It ror$$u-

qlteura $tlrrPaurn
o* =;15-, 

(2'10)

,* * r"r 
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rae mmai( - MaKcuMaJIbHOe 3rraqeHlre Ko3aboUUI,IeETa MOAyJI'qHU'

flpuunMaeMoro crrHana (o66rq{o fiprlnr'IMalor m',,'ax:0'8"'0,9);
g22pS0/n - BHyrpeHIrtrI BLD(oAIriu (ar4HaMrrqecKas,) qpoBoAI{-

vocrr A,{;
Cu = 2 . . .5 n(D - eurcocm uor{TOKa rIerIIl '4loaa.

tr{g ssaseEr,rfi Cs, pacc'*nannrx uo $opvynau Q'7) u

(2.8), nu6r.rparor MeI{EmyIo BeJrIrwIFy Ir flpoBepfioT Bbmonueuue

ycronNn (2.9), (2.10).
Hanprxenue lnyronofi qacrorbr c BBxoAa A,4 na nxoA

V3iI noAagrcr qepe3 pa3AeJrIrreJILHrni ronrencarop Cp, Yro npr-
BoArrr K yMeHb[eHIrIo ros0t[uquetra fiepe,qa{r qenu rra Hr4xltux

ru"rot*. ,I[rx yuenrmeur'rx qacrorrrbrx ncnaxenufi eurocrr Cp

nrr6rpaerc.r ur ycnorr'rr

-!<<Rsxv3.r
ulu (npa 3aAauFoM rua'renuu rcoeilQuquerra Mn rlacrorHrD( Rc-

rcaNesrfi Ra HI,DKHm( vacrotax) E3 ycnoBttt

Cp) (2.12)

flpr mrolra nrr6ope Cp corrporl{Blreurle Ra* narpyrxu A.{

aff IIepeMeItHOrO TOKa paBHO [apannoJlBHoMy COeMIreHIrro co-

nporunnertfi Rlr rl Raxvsq (ro ncefi o6.iracrn 3ByKoBE'D( 'racror), a

psyJlrTare co porllBirenlre Haxpy3Ktr A,{ 4.ff fiocrotlruoro roK4

paurog Rs, oKa3blBaerct 6onlme couporraenenlrll Irarpy3rr{ aJIt

nepeMeuuoro tora. 3ro sB.[terct npuvuuoft rotBreul{t nenRnefi-

nrx ucraxeuui, ecnu rcostfQuqlleuT MoAyntquu AerelcmpyeMoro
HanprxeEl.rt trpeBbnnaeT rparr,rqecKoe 3HaqeHlre

mZmo = Rr=/R" ' (2.r3)

flptl rtranrur 3rrarleHlJD( Rsx vg.{ E€II,IHerl-HbIe IICK$(eIII{'
crauroBtrct 3narlltTeJlbrrblMlr AiDKe rlpla MtlJIbD( 3HaqeHuJD( m. CFq-

Hocrb Bo3l{u(Hose*1*rt Ltenunedubr.r ucKaxeur.ri 4poAereKT4poB{tu-
Eofo cHrEaira 3a cger nuuefiuofi t\enu ClRs)<xq cocrolaT B ToM, qTo

aA

Q.rr)



Uelb CPRBX y3.r pa6oraer coBMecrHo c AuoAnhM AereKToDoM Ii nDtr
yMeHbrrreHna aM[n]rryAlr Uu* 4o uy:r.r (ra cver uogy,r,qnr,r) xou_
Aerrcarop C" ctanonrtcl EcrotrHLtKoM nocrorlrHoro Etutp.sxenlarl,
co3.4aloqliM I{a pe3[cTop9 R" 4OnO:rur,[enrHoe EaIIprxeEEe CMe-
rqeHrrur, Koropoe 3aKp6rBaer Ar,roA, Hapyrtras ero pa6ory. 3ro npr_
Bo,u4T K HcKa:(ennro $opurr nrxognoro Earrp.rDKenu, 3a cqer ero
orpaHn reHfir .rleTerffopoM cHlr3y.

,ftr I'rrrenrmen[s uemuefiHrx t,rcraxeuri B cxeMe
pac.2.2 Moxno yrweulrtrarb Io or1peAeneHrrrD< [peAenon RH, Ho
[pr,r sToM cOOTBeTCTBeHHO )MeH6rrraeTc, Bxognoe co[poTuBreHr{e
,{ereKTopa a ycultrBaercri erc lrynTr.rpyroqee Aeficrrr,re Ha KoHTyp
YII9. ,{pyrlru cnoco6ou 6opr6rr c 9Tr.rM BrqoM r,rcraxeuufr ,Brj[_
ercr nparra.nrnld nrr6op \ys" (ecnu gro sogrloxro):

R"*."=" tS.
1 - h-"t

/_(JUr )rlaeHbmenns Herrnefiusx r.rcxaxenafi v, WelrwrcHn
BxoAr{oro conporr4Bneurur qacro rrctroJrb3yror cxeMy A! c pa:4e_
nenuofi Harpy3Kofi Rr, Rz (crrl. plrc. 4.1). ,,{erieuze Harpy3Kr.r rrpu_
Bo.qtr K yMerrlrneHurc ros@@uuraen:ra fiepe.qaqr.r rereKTopa, no_
cKon6Ky npoAeTeIOUpOBaHHOe HanptxeHr4e cHEMaeTc, Ee so Bce_
ro peucropa R", a c ero vacrlr (c pesrEcropa R2):

** =*o **T,
RrRo".'.,,ll,r t , = i{;R:;;; 

_ 3KBr.rBaner{rHoe conporr{BneEr4e HEncrero

nJreqa AeJrrrreju Anq nepeMeHHofi coc:raonxotqefi. yuenrmeuae
Ko3eenqaeula BKrrorreHr.rr AereKTopa B Kou,l-yp yIFI (6es pas4e_
Jreur{r Harpy3Kr,r) Aaelror xe s1|$err, Ho qpozcxoArruee upfi
3TOM yMeHr,meEr,re BXoAHoTO HarrpDKeErrr AeTe(TOpa npHBOAXT K
rrorBJreHnro HerlruefiHrD( vcxaxenlrfi, xapaxTeprrrD( 4nr pa6oru r
pexLIMe ManLD( CHnIaJTOB.

B cxerue pr.rc. 2.1 conporur:rerrr4e Harpy3Kr,r AerexTopa no_

(2.14)

Q.1s)



cTo{ItHoMy ToKy paBlro RH:RI+R2 , a ero 3HaqeHlle Bbi6EpaeTct [}
Tex xe coo6pa)KeHuft, IIro rr AjIJI cxeMbr c Hepa3AeneEHofi Haxp)3-

I(oft. ConportrBreHne Rz B6l6[paror ]$ ycnoBl{t orc)rrcrBltr I{eJrIr-

Heftrr6D( ucKa)KeEllfr 3a cqsr pa3AeJrl{TeirErroft qertrl rlpu m:inma.x:

. naparrjreJr6rro R2 , B p$yrbTare (npfi R2<R1, qro o6Brrnro i'IMeer

MecTo) conpoTl,rBJrel .re Haxpy3Klr AJUI nepeMeEforo ToKa Mano oT-

Jrr{qaeTcr oT coqpoiuBJleErul [ocrotHHoMy roKy, a BxoAlroe co-

rrporEBJreEr.re A'4 rpaKTuqecKr.I onpeAenterct Bbrpaxen eM (2.5).

Uens RrCz (crra. puc. 2.1) o6ecneuuaaer AonoJrHl{Tenlsyro
(frunrparr*rro HarrptxeHl.It npoMexyrorlnofi qacrorBl. Eurocrr
(oHAeIIcaTOpa C2 oqpeAeJU[oT fi3 BbIpDKeEIIfi

(2.17)

a 3areM o4pe.qennor Cr:Cn- Cz, rAe CH ollpeAenteTc{ Bblpa){(e-

:r.ull,rm (4.7), (4.8). IIpu nu6ope eurocru C2 Eeo6xo,@\'ro yrtr4T6r-

BaTb eMKOCTb MOHTOKa I4 BXOgUyTO eMKOCT6 CJIe,4IIOqero KacKa'qa.

Koet[$nunent $n:rr, palrur Harrp.xll(eulrt npolrlexyromoft
tr:lcrorBr B aereKTope c pa3EeJreEHoft Hafpy3KoE pases

.c,k6 =;-ll-o*CrR,. (2.18)
\rar( -t- \- M

Yuenrmenue conporltBnel{E KoH.4eHcaropoB Ct n Cz c
yBeJMrreEneM qacrorrr F cnrnala npnBoArrr K yMeI$ureEI'IIo Ko-

s$(fxlureum fiepeAawr A,{, 'rro sBJrsercs rrprrruuoff qacrorlrhx

ucraxesuft Ea Bepxr D( qacrorax MoAyntuua. KosQ(f i'rqnenuac-
TOTH6D( XC(UDKeErft Ha 3TI1rX qaCTOTaX.qrt AA c pa3aerefiEoE Ha-

rpysroft pareu

^ _ 0,5...0,8\-. =- .' fn.Rt
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ffirffiHffi ;;#;;;*ct rep;6rM coMtroxl{reneM Bbrpa-

*""""" ti. i sj,'r" c' y_Y^"-'T;;#: Xiil*.,*"o uarpy:r<or, e
Kax 1':xe orMeqa:rocr'

qacTHocTE'noBI'IIlIagTc,f,Bxolgloeco[poTI{BneEI,I9'Bpe3ynbTaTe

;;;.;;,**rryryT"^._#;ffi ffJJXX##J"flJ,J#
Ecntl lrgsecruo (saaano; er

YII{, ro roe$Quuuenr toA*"to"" m2 'uereKTopa 
K Kor{Typy

ro*"t O"t* orlpeAeneu It3 Bbrpax(eHwl

--,-._----.;
M* = i1+(Q"clR,af 

'
(2.1e)

rAe RiA = 1 / gzza - ""IT"::-";i#Tffi"r"ffi "::ffiffi# #-
'ftr Aerercropa " l"p*l:l:--^d na'r'rrrM coMrroxr{reneM Bbrpa-

(2.2o)

rAed(-KorrcrpvKrr{Bl{oeTlIS::-"::Ji##'J;tJ"'#*;rne d( - KotrerPJ^r.D!v- ---1*n",*" 
KoHTypa' Ecnr.r I pesynr'rare

xapaKTepucrr4qecKoe conporrr 
-^ nnrtur,turaen{ m, = I E IlyHTrrpy-::ffi#1ffi;;*;' > 1, ro n-nw*111e;13:;*.L%T:Xi-

BbITII{cJIeHr{u u\,rJ 14v!r ^'-" 
_A"*O"ru KoTopofo nU6uparor par-

eM KOHTyp pe3rrcropoM' Irpol

noft 
d" - dr I e.zt)

tsru _ 
o R"*

(KoesQllrrneur BKTIIo-qeHl{t mz : M i Lr' rAe M - B3ar{Mrrar I4H-

**r*'noa* Msr{AY LK tl l-'ca)'

Pagaerlar"no"* ""i'io"tu 
orlpeAe,Ulerct no Sopvyle

(2. rz), .a"lon""ro RH noAcraenteM R2'

2.2. floAroroer,rrs o'J"* tu-*o"tponrH6re-Bo[poclr 
(cM'

oa:lel 5)- CAsiars 'utot.,uiy'lot"ta 
r na6oparopnoir pa6ore r

"oo*"t"t"tt " 
'rpe6onaT lr-#ll pa3AeJIa 4 uero4rrecrux yxa:a-

11t4rr.
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3. Ila6oParoPxoe 3aAaHhe

3.1. Hs)r'nlrs fipllullrlnrruurluylo cxer'ay AM-aer;rroPa

*""p";;;; <prra-tor>' aawcoTl-x T- 1 
or'l{er' IIpoAF

ilffifi;ffi&;;t o""ou"'oi'up*erpoB An' 
--, -.^"'---- 

MemoaugecKue yKagaHut' BbI'4erI'rrE Ha cxeMe

ru A,{, orucrnrr Bxoa Ir Br;rxor A*".lllfii""*i;p"T"^r'r l\A' orl\lsr'," --;;i*- t "**i"tt 
narpysr<r' A'{ ua

, HOCTb I,BMEECHI4' COIIPOTIIB

6oparoPnou creu'{e'

3.2' Cnntl xapaxteptrcrllKy Aetexr:uponanu A['
Memodu'aecxue yKaSaHug' Ycragosrlrl

AIrarIa3oEoB rpEeMEnKa-l o'qHo n3 ""ijt"I":il:truill'5{r'u' uPtrv!r$r,--- - --:oA 
rlocneAlrero racr<aAa YfItI uol

npueuy AM curlrarloB' HasxoA "*It:::::H ;;;".-
neMoAyrrxpoBarffi oeHarlpff KeHI{etp,"i:Yi::xrr:1";""'
i;i:ii;;;;;'" * u*oav A[ ur'ru''no:*T:Tffi

"onu, 
u * B6D(oAy - Bonl'rMerp *"t"T"^::-l?Y"tt-l;,

H:).""ffiffi *out"" 
"""-"au' 

noAcrporrr' fBH no

;;''*n"*o"' Ha Bxoae M c""T 11n3::":lffijMy Ha''p'Ki','nz '-t"" 
ou 

"'o "*oA" 
o'r 0 Ao 2 B n

aanra A,[, rl3Meutt Harrptxe

"il""tt"ll 
.ptOur' ortrlerrrr Ha xapaKreplrcrl.{Ke rpaHl'Iqy

"afttoao " 
*t"o*teftHoro fiacrKoB'

3.3. Cnsrr 3aBl{cr'IMocrb ross$sq[enra nepegaw'I A'{

*t"Tffi 
;Xt#"";"#'vKa3a'un'Y*arrosqrr'-Ea-:-"L"tr"i?

""ord:Xffi;Jffi;#;; 
;oron uo4Ymlu' F=looo

u rury6nnoi MoAyttqwl m=30 7' 
^flo-sKrtro,'nrrr'IJff#t".

;#;;;"tp"otp"*""toto tora' I'lgMeE t aMrlrlrrry'ry Hc

;ffiffi ;+"'0o"2-1,.1*1"^"1T:?Tii3.ffi H3#ff:#",i"ilT *"'il'v*'u' uecvrqefi ero-Ea nxoAe' Ars

xaoro 3*aqeulrt'oa"',,ttwrt-?*-"51"1: .";ff:TffiHiff
xAoro 3rra5erudr """-"^-, ^--{n=l1r/muo. Aannue r.BMepe}Mfi
AA ro nepeMesuoMy ro(y rta 

-""1*:.9: T;;; "r*"'"^o.DacrreroB 3arrecrl4 u tuoo"qyl flocrpol{TI' rpaillm saanc

KaGl.)'
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3.4. flpocnrorperb Ha ocqrrrJrorpa$e nornnenNe Herr.rHef_ubD( IacKarKeur4f, o6ycaoraenurx o"*rn"fiuo"rro xapaKTepncru_
KE .qeTexTr4poBanlxr.

Memodurreckue yKagaHu+. flogr.rnovr,rrr r sbrxoay AAocutzllorpa(p. ycrauorrm Ha Bxoae A{ uo.4y:rrporagroe Ha_fiprxellue c aunaury4ofi Hecyqefi t S r qaciorofi MoAyn"flIuxF=1000 fq. Ilruenxx rury6rury ,osy*qr,* o";;;i;0 %o, na6tin-4arr, Qopr"ry rone6aur,rfi rra BBD(oAe A,{, Orr"** .Haqerule (o_:tpQnqnerra Mo,{yJrrrr{u[, 
''pr.r 

KoropoM rc*aKeHrrr cra'oB{Tc,3aMerHBr. 3aplrcorarr ocq[nnorpruMy BBD(oArroro Ha[pDKeHI,r.f,A,{ c r,rcxaxealrm,nr.
3,5. flpocuorperr Ha ocqurnorpa$e nora_nenue Henrurefi-

HbD( trcKa;lKean,rfi rrplr yBeJmlreurrlr uiepquonnocrr.r narpysr<r.r Ar{,Memoduqecxue yKaaaHu+. IoAx;uoqlrr rop*"*"o
Haxpy3Ke AOnOIHUTeJrbrryro 9MKOCTT, Caon : 0,05 uro. vcraxo_Br{Tb rra BxoAe A,{ uo4ynrEponar{Hoe Ha,,p,,Ker,"e c arvrnnury40finecyrqefi U.:l B. Msvreurrt 

.rny6luy Mo4yn quu or 0 go t00 %,na6-nro4arr Soprray xone6aurft na nrmoge An. 6rllaJo.rru""*
IG.qtTt{eHra MoayrurrrxE (anr .racror MoAyr.qlrlr F:1000 fq uF=400 fq), nplr Korop6D( r,rcKar(e'r,rrr cra'oBrrc, 3aMernBr. 3apu_coBarr ocr{alrJrorpaMMy BrrxoAnoro Harrprxenlr, A,4 c ncxaxe-ul,rff!fii. 

-O6rxcEr,rr6 
noJrJFrerrH6le pe3yrLTarbr.

3.6. flpocuorperu ua ocqnmorpa([e [orBreHr{e Eeruuefi-Erx HcxaJ(eHuft r{3_3a BJD

vexuoft r rrxogy d{. 
a'IHr{t p'B'qeJrl{Temnofi qem'r' rro'qstro-

Memodu,aecxue yKasaHug. Ilogxrno.mrr K Brl<o4y 44eKBrrBanerrr pa.:4errrrernuofi qerrr{ (R:=&x-rr*r:1 rorrl,Cp:0,5...10 urO). ycrarrou.rrb Ha BXoAe .14 ,offipo"*ro"
EaflprxeH[e c qacroroft MolyJirq]ra f,=f 000 fq lr''aMnnmygor
Uo=0,5 B,a larev U.:1 B. Zsuenrx ruryO"oylloililr" o, o ao100 %o, nalrnparr, gopuy rone6arrrt ;" ;;;Aii onuerum
3HaqerrE xoeQ@rrqlenm Mo4ynfiuq, qpu Kompb,D( r{cKaxeErrr
cra roBrrcr 3aMerrtr. 3apraconarr ocqururorpaMMrr BlD(o,q{oro



Harrpr(eEar A[ c r,rcxaxeurimrfi. O6l'scHnrs rloryqeHHlie
3yJrbTarr,r.

3,7. I{arraepurr Ko36(buqr.reHr lpumrpauzu
npouexyro.nroi qacrorBr.

Memoduqecxue yKa3aHug, Vcranosfirr rra BXoAe

EeMo.4ymIpOBaHHoe EaIIp')I(eHI,Ie c aIrlnnury,4ofi U.: 18 n
rofi fnp. Ileper.nro.mr Mr.r.nnrBonr,TMerp na nrxo4 A,{,
aMnJllrry,ry Harrprr(elrE IIpoMeNC]To.tHo[ qacrorbr Ha

Uo""tr. Onpe.{emnr ros(f (faqueur Sanupaum IG:U60"* I Uo.

4. Co4epxaxue orqera
1. Pacqerrr n coorBercrBr.ru c n. 2. I ,qoNtaffHefo 3aAaHLrt.

2. fTpuwryrraatBrrarr cxeMa AererTopa LlccneAyeMoro B

6oparcpnofi pa6ore.
3. Ta6mqu, rpailuxu r,r ocqznnorpaMMLl, fiofiy]enrrble

nrrnonneurzu pa6orrr.
4. Kparru.le BbrBoAbr no npo4enanuofi pa6ore, co

aHzIJI1I3 nOJryqeHHbD( pByJIETaTOB, COIIOCTaSJIeHUe paC.IerEETX

3(CneplIMeI anI'HbD( AaHHED( C yKa3 III9M BO3MO)KHbX IIpLrcltH
pzrcxoxleHrrr.

5. Konrponuxure Bonpocbr
1. Hasuaqeur.re A,[ n pa.uoupzeMHrrKe, ocnoBulre

saHm r A.II.
2. Cxertra [ocJreAoBare;rBHoro A,{, Ha3Ha{IeHLIe sJreM

upuHqnn AeircrBprr, BpeMeHr{Bre E c e(Tpr}rbrr6re Atra.rpzrMMbl
upxxexufi N 'roror.

3. 9ro na:rmaror xaparTepr.rcrri(oft rereKTr4poBaHut?
Kr4e noKa3areJlE A,{ rraoxcro ofipe.4enl.rrE no xapaKTep[cTnKe
rerruponanru?

4. 9ro nasEmaercr roe$$aquenrou nepe4a'nI A.{?
efo paccrmTaTr r.r nsuepmr?

5. Kaxue rrprlrltrlulr Moryr BbBBarb norBJrerrue
ucraxennft B guo,rgroM AgTeKTope aMnJrury
cr,rrna.nos?

30



6, I,Ig raxrx coo6paxeHuft rsr6uparor couporlmnelrne pe-

3ncropa 'r 
eMKocrb Kolqeucaropa Harpy3nl{ 4erelcropa? Karconrr

floclre,qcrBl{rl rrenpaeumnoro nrr6opa napaMerpoB uarpystu?
7. ![ro raroe Bxo.4roe conporI,IBJIeHI.re A'{? Or qero 3aBrr-

cr.rr Bxo.quoe conporun.lreuu e A,{?
8. Kaxre MepBr Moxxo npeAnplfirtrb AJrt IroBbrllelrut

Bxo,ryroro conporuuenr.rx A,[?
9. Or qero 3aBucI,IT yroJl orceqruI ToKa,4,Ioga A,{ z n xaxux

[peAenax oH ff3Ues.sercx?
10. Kase trprufirBl Moryr BbBBarE no-nBJlenue qacrorur]x

r.rcxaxennfi Ira HzIKITID( Ir Ha BepxHlrx qacrorax B AHo,qloM AereK-

TOpe aMIIJIHTyAITO--MOAynnpoBaHuu< cnrga.nog?

1 1. Anx raxm< qenefi cryxlar pa3AeJuTerbuart qenl or BbI-

xoAa Aerercropa K [epBoMy KacKaay YFIII? Kar olra BJrE er Ha pa-

6ory A,{?
12. B seM rlpenMylqgcrBa Ir HeAocrarKtr Aener{ul{ Haxpy3rll

aeTeKTopa sa aBe sacrll?
13. LIs raKrrx coo6paxentft nr'r6apaercr 3uaqesue cBt3H

sxoAa A! c roHrypolvr VIITI?

EI4E]I'{OIPAOI4qECKT,Iff Cil}ICOK
1, P)'rasHqes K.E. flpueu u o6pa6orrca cr'rHa;roB: fre6. rro-

co6ue / K.E. Pl'l',r*rqen. M.: I4sAarenbcrs'Ifi uentp <<AKa'4eMu$),

2004.528 c.

2. Konocoscxui E.A. YcrpoficrBa rlprreMa u o6pa6orru
cr{rr{aloB: yre6. noco6ue / E.A. Konoconcxr'rft. M.: fopxvax nmrur

- Telerou, 2007. 456 c.

3. Fyra H.H. PaAnonpneusrre ycrpoficrna: yre6' uoco6ue /
H.H. Eyra A.}L @arrxo, H.H. rlucrrKos. M.: Paguo E cBt3b,

1986.320 c.
4. Pa;poupuerranrre ycrpoftcrna: yre6nulc / flo4 pe4.

B.I,I.Cr.r(fopona. M.: Con. pamo,1974.560 c-

5. flarrmroe B.B. Pagraonpnemrre ycrpoficrna: y're6. uo-
co6ue / B.B. flarrmros. M.: Paano r cB.,I3b, 7984.392 c'
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6. PaAraonpnenurre ycrpoftcma: yre6nnr< / flo4

A.f.3roro. M.: Corsr' 1975' 400 c'

7. rlucrsKoB H.I4. Pa4rorpueMHbre l:r,p91:rBa:
H.I4.9xctxor, B.M.Ctraopos' M : Ceasr' 1974' 408 c'
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