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YITA3AHI4' IIO TD(HI4KE BE3OTIACHOC 1I4
NPI,I B bNOJIHET{III4 

'IABOPATOPHbD{ 
PA6OT

1.llporeprrr rmlwrf e r4 rmAexHocrr npr,rcoeAr4neHr4r r(opny-
coa ra6oparopuofi ycTanomt u rBMepxrenEHbrx npa6opor r
KJreMMe rryJleBoro npoBoAa.

2. floga.ry elenpofl!ffanvts m m6oparopuylo ycrarroBry u
rBMepHT€JrbHhre npr,r6oprr npor.BBoAlrrb roJrbKo nocre npoBepxu
rlpeno4aBareJreM npaB[rrbHocrt{ co6pauuofi cxerust u c ero
pa3pellreHl,rr.

3.B cryqae Henc[paBHocrn Jra6opa.TopHofi ycraHoBKH r4nu
loMepr,rr€llrHrtx rpu6opon o6parkrbcr K nperroAaBareJrro.
Vcr:paurr HexonpaBHocrl,r ytrv npon3BoArrb Karr,tg-Jru6o
neper.rrorreuas, He [perycMorpeHrfire pa6mofi, cryAe]ny
3arpe ur4eTcq.

4. fIpN nrrnoluer {a pa6orbr ueo6xo4mao. co6lrogg.m veprr
npeAocropoxuocrra s comiJerctBnx c r.rHcrpyKllrrefi no npaarurav
T€xHnKI{ 6e:onacrocrr a la6oparopuu pa4uonpr.reM HhIx
ycrpoficrB.

, Jla6oparopnar pa6ora )'fe I
BXOAHbIE UE[I4 PAII4OIIPHEMHI4KOB

. 1. OBTTII4EyKA3ATMAIO PAEOTE

1.1.I-{orr pa6crbr: rcyqr b ocHoBHbre cxeuor. exoduaa 4enefi
paAuonprieM HLIKon u nemodutgt ttx aHauu3ai

npno6pecru npaKfr{qecKte tmBbrryr Iro pacvemy }r oKcnepu-
MeqmarbHorty uccnedoeanuo ocHoBHbrx KaqecrBeHHbIX noKa3ar€-
refi sioAlcr x rpnefi.

1.2.flpn eunorflelrr{H na6oparopnofi pa6mrr usyttopnct
cxe u BxoArirlx rpngft paAuoirpneM d(oB Wepeffro BhrcorcrD(.
qacror flB, CB lr KB gnanasonor) u ucutedynmcn ux
xapaKmepucmuka. Hoole.4orauue 3&KJrrcrtaerct B onpeAeJreur,Ix
OCHOBI'I'IX NOT@3ATEIEfi BXO.4EIX IrcTEfi I,I ID( 3ABI,ICHMOCTI,I OT
qacrorbr nacrDofirfl{.
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1.3.IIpu nunolHeunu pa6orn flcnonb3ylorct cng,rytoque flpu-

6opu a o6opy4ooaaue:
m6oPar oPaan Y craHoBlta;

reHepaTop CTaqqagrHbIX clrHa'rOB, BbIcoKo'IacTOrIsI [;
M I,IJIJIUBOnbTMeTp uepeMeHHO| O TOKa, BsICOKOqacTcnrslt

SreKrPoHrcI f '{acroroMeP'

2.,IOMAIIIHEE 3AAAHI'IE
2.1.O: rrarov nrlct c lritt traqe HueM 

' 
cocraBoM H ocHoBnbIMH Ka-

qecrBeHHbIM I,r noKa3areJrtM I'I BxoAHblx qe neii (B II) ll rpe6ona-

H"'IM I' K HI,IM.

MetoguuecKl're y KagaH t ' OaHofi lls ocHoBHbIx

fryrxqnfi paAdonplreM HxKa sBrsgrcr uz 6up ar e JI 6 Ho c r I, '
t.". 

"noao6t*tb 
BbIAeJUnb [ore3 HbIi cHf]Iir:r u ocna6trflm {e-

rlratouue ctrmJlbl ([oMexl4.l. ,{lx no'lyue uw qacmomuofi tm6*t-

paTeIbHocTH B COCTaB paArronpneM HI{KOB BKJrIOqawf p%oHaHcHbte

Lu"*rro, - Kornypbl, ,f"n""p"t (na CBV - pe:ouaropn' luulra)'

HacrpoeHHble m tiacrory curr€Jla fs' llolt{exu c Ap}'r-d\4l{ qacro-

rau lr oc:ra6lqrctrct reM nyqIrre' qeu 6o;rsure fix paccmpouKa -

Ats I f,-fo l, rAe 6 - qacrora uacrpofinu, fi - uacro'ra 
-nou 

exu'

Iltts noMex Maqozo ypoeHtt rc6uparenruocrs

paAr,ronplleM HIrKa TIoJIHOCTbIO 3aBltc Lfr or qHcra Hcnonb3yeMr'Ix

pe3omHcHbrx cacreM H or rD( xapaKrepucrux' O4Hano npu

se,rcfcrsu tanex 6otawozo ypoeHt npoltcxoAl yxy'qrxeHle

n:6uparelruoc'r rcl'ga sltreH:,lit nepet<pecmeoi aodyan4uu u

mtmipnodyr*qua, Bo3HrlKaloutsx s uenuueifirbtx o]IeMeltmax

pu4"onpr"" tt* (rpara ucropax, naM rrtx' Bapln€nax) Lr

npnBontlqlD( K rlepeHocy cneKrpa noMexl{ Ha qacToTy cHfHulna'

Cneironarersuo, Am ao"t,*i"" sbrcoroii :rprlerrusuofi l

(goyxcarualr,uofi I'I M Horoc[rHamnofi) us6upareJrbuocrl'r Ba:ltHo'

"rro6rr cu,.rrr6re noMexl4 cyureorsequo ocna6rsJtuct do exoda

nepeozo rcacxada (nepnoro ne,nrnefiHoro elenema)' B srolvt l't

3aKjr[Oqaerct ocHoBHat poll nxoauofi qeml' (I'Icnqlrsoearve

Bapr,KanoB 4lr nepecrpoittl'l BI{ rarcre npl'lBoAnr K )a{eHbrxeHl{to

erlQercrueuof rc 6llpare:rr Hocru npI'IeM HnKa.,t: -ga selunefinoctu

nomr$apa4Hofi xapa.KreplrcrrrKl'I BapnKanoBr'



Bxo4rmr qen6 rrpeAcraBrrer co6ofi tuaeiap uacmomHo-
tn6upamen'nyn cucme.My, KoropaJr BKrroqaercr Mexlq/ arrremroft
(anrer*rurr,r 

1p 4aepolrl ) r4 BXoAoM nepBono xacr€Aa paAlonp{eM -
rma. Bxo4nar qerrb AoJDr(Ha o6ecrrc"rrcaru nepedavy saepzuu no-
Jre3Horo clrfr{lJrzl crr anreHrrr (ulu $ uaepa) Ko Bxo.ry/ nepBoro
KacKaAa c ImI:n{eHBIxIfin noTepJtM fl u vcKa)ReHJ4tMl4 t4 qACmOm-

ayn tn6upamenaHocmb Io ero BxoAa. B o6ulena cJry.me BII - Jrr.r-
Heftrsr fi rmccfisnrrfi ue,rupexnoJrrocurrr, cocroxuprfi w ps6wa-
relrnofi cr.lcTeMu H 3reMeHToB censu. ITs6upam"roran 

"u"-"uacocrortr o6r,rqHo r,rs oAHoro-AByx ro.ne6are.nrsnx romypor (rm
CBV - pesouaropoe), nacr:parnaeMbrx ria qacrory cwtmna Orc-
IrcHmbr ca.s:ju o6ecreqrmalor cBs3b arreHrsr c repBhrM KolrrypoM,
cBr36 Mex(Ay KorrypaMr,r BI{ (eclr,l lo< necxolrrco) v, csfl3r, LB6u-
paTeJlbHofi ClICTeMbr C IrepBFrM KacKaAoM paAuonpxeM HuKa.

K ocHonr*rru Ka qe crBe HHhIM rroKa3arenrv BII
. orHocrrcr: pe3ouaucmrfi ros{$uryrem nepe.{aqs, nonoca Irpo-
rrycKAtnil, lc6uparenrnocrr rro coceAneMy ra no6oqr*ru KarfiJrlu
npr4eMa, KosOQHrInem u5nta, rracrcnHas xaparTeprzcrlrKa.

K o s Q Q r,r rI 14 e HT rt e p e A a tr u BII ecr6 orHorrrenr.F
rnfiprxeu]fi U2p Hn BblxoAe (ra uarpyrr6) rrpx pe:oraHce K OIC
EA, HaBoAHMofi B ameHHe npr,tHr.MaeMbrM cttrmJroM:

Ko:UzplEr . (1 .1 )
flpr.r nepecrpofixe BI{ no 4r.armeory ee rcoorpQ nruenr rrcpe -

Aaqrl, Kat< npaBr.rno, K]Menrerpr, qro nprnoArr r rcuerenraro o6-
rrpro ycllrleHfir pa,4l{onpueM HnKa r,I ero qyBcrBuremgocrfl. 3asu-
clnrocrb K6(fi) pesoroucuoro rcoo$<pralraeHra nepe4aqr.r or qac-
rcrru nacrpofirt fr rm:rrnaertr qa c ror no i xapa r(Te p r{ -
c r r.r K o n BI{, Ha puo.l.l a noxasaHa rracrormr xapaKrepncrr,r(a
c mpacmnrrcu. ,{Jr noryrrerlu MarcfiMaJrbHo Bo3Mot(Hofi qyBcr-
Bnren\Hocrl,r paAtlonplteMHsKa Heo6xogm,ro yae.unlnarr K6.

II o n o c a rl p o rr y c t< a H r4.f, BI{ 4ornxna coorBercrBo-
BaTb ltrr4ptHe clpKrpa npl,tHrrMaeMoro cfif rgJla r,r no BoSMoxHocTq
MaJro raMeHrrbcr npr flepecrpofire BIl. flo:rocoft npo{ycKaHur
rm ypoBHe ycl rmarreaercr o6nacTs uactm fI1, a npeAemx rmo-
po* nepannduepuocr ros<ptpn4aeHra nepeAaqn He rpeBhrrrraer y
(pnc.l. I 6).
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I4z6upare JrbHocrr BI{ onpe4eJrerc.{ xaK clenoH6
octa5tenvs Meuarcql'( cHrHaroB (norrrex) nocryrlaroulro( Ha ee
exog. V acror aax uz6uparetrHocrr BI{ o6ycloalena ee pe_
3oraHcHhtM I4 csoficrnaMr,r. 9 uc.neuuo rc6uparelrnocrb noKa3br-
Baer, Bo cKo;rrKo pa3 pe3 oltrlHc Hbr fi xoe<f Q 4uem nepeAaqs
6oruure xos<pS aryre rna lepe4auaBI{ rta rracrore noMexr.r fn;

Se(fr):Ko,{t(fr) . fl.2\
3aer4c r,n.t ocru rc 6upare,uuocrrz BI{ or paccrpoixz lovexu

o6H,r Ho rfil eer e n4 prac. I .l 6.
I{s6upare,r,nue cnoficrea BI-{ o6rrqno orleHuBarorc,

rc 6uparelr Hoc'r sto tto cocedxeuy KaHuty, o jepKanbHowy KaHary
H rro KaHalry npsMoro npoxoxAe Hr.rrr (no npnuo.tty rcanaty). K
ra 6*rparenr nocru BxoaHbrx qenefi paA[oqpueM HaxoB
fipeAarBnrlorcr BrlcoKr{e rpe6oyaann rc=ga 6o,rsuroro qr.rcna
Meuraro u,D( cIttHaJroB.

2.2.Vlyutns ocHoBHbre cxelru BI {, rr( AocronHcrBa a
HeAOCTaTKH.

MerogfiqecKHe yKa3anux. B 6o;rsrunncr.ee oo_
BpeMeHHbrx nplreM Hr,rKoB npr,MeHrrorcr o4uorornypnne BI{ _ c
anrorpa.uctf oplraropHofi, evxoctroft, urqyrrrmuofi (rparcQopnaa-
ropHofi) n rou6anapoaannofi csqgrlo Korrrypa BI_{ c arnerHofi
(tuc.1.2 a,6, n, r cooraercrneuHo). Ha pvc.l,2 Tarofie noKa3aHbr
pa3:Ir{.rHbre Br.Uhr cBr3n Konrypa c rrarp}3KoE (nxo4ov
rpam acropa).

BI{ c anrorpaucS opu aropHo ii css3r,ro c aHreH-
uoit (tNc.7.2 a) o6nvuo HcrroJrb3yrorcr Ana cBA3u c HecHMMer-
pIrqHhIMu lracrpoeHH;rMlt alrreHHaM H. ,{ocronucrao cxeMu _ ee
npocrora, HeAocraron - TpyAHo o6ecne.lrrr Ma,r5ao creneHb
cnsg u. Ha cxenre o6ogHaqeHo:

,m1=U1/ Ux - rorlpQ nqnem ersfiorieHrrr anreHHbr;
m24 2/ Urc - rosr!ft uquenr BKrroqeHnj[ rrafpy3xr.r.

KosQ$firlr.rclrru BKJlroqeHHr (rparctpopruaryu) a Heroropux
cJryrrarx 3aBr4crr or rracrorrr, noDToMy Ha qacro"e frfi oHu 6yryr
o6os Ha.tarbcs m1(f I m2(t).

BIdc er.a KocrHofi ( s u e lrr H e e M K o c r H o fi ) cnx-
:sro c anrenHofi (pvc.l.2 6) o6sr.rHo r4cnorsgyrcTcr Anr cBr3r4 c



Hecm{MeTpr.{rrHbrM}r, HeHacTpoeHHr,rMa aHTeHHaMH.,(ocror.rHcrna _
npocrora cxeMbr, rrpn neo6xogm,rocru JIerKo MerfiTb crerreHr,
cBs3 14 c aHreHHoE. He4ocr.aror _ rprl nepecrpofixe BI{ lo guana_
3ouy cxnbHo rBMemercr roe$S zqlre rn rcpeAaqu (nponoprryo,
Han6Ho KBaApary qacrorbr sacrpoilxa).

Ko44eucarop Cn - no4cipoe v nbr ii. Ko4{eHcarop6j Cl H C2
BxnroqaroTc.{ [ocj,reAoBaTeJ'lbHo u napannenbHo eM KocTu CK /UtyMer{6[eHar xoe$Suqzenra neperphlTr{Jr 1r4arm3oHa

K"=&'-= Gf0.,, ! c,,"," ' 0.3)
rAe L9 _.rroJrHar eM Kocrr, (oxrypa (arm.rrorzuuo BrrnoJlHrerc.{
loAcrpofiKa H )TlreHbrrreHfie nosQ$raqr.rema Ma aaola n Nt
Apyr lrx B U, rn o6paxe unnx ua pr4c ,l .Z).

.BI c r p a H c S o p v ir o p H o i cBe3blo c alneHHofi
wt4c.1.z B ) HC nonByloTc, ArrA cBfl3nC Hecr4MMelplun6r Mu pr crM_
M eTpHrtHbrM H, C HeHacTpoeHH6tMH H HacTpoe HHbIM L aHTeHlmM Il.
l{ocTottHcTBa: cTelreHb cBr3 r.1

Aenax,qacror'a"*u**"0;#ffj;T#jffiT:"..T'3j#ffi 
-uef, rar I y6urauqei. Cxeua u KoHcrpyxr{H{ BL{ c rpaucSop_

MaropHot cB.{36ro HecKorbKo cJtoxHee Apylt}r(.

!$ c 1ov 6uuupoBaHHofi csssrlo Komypa o aH_rer*roE (pr.rc.l.2 r) rueer tmwlonee ssrcoxrfi KosOO ra{rl'; u"pe_
naqq H xopomee ero nocrorHcrBo no 4aana:ouy. 

-HeAoc"arxr4 
_

cxeM H,rr H KoHcrpyrcrt BHa, cJroxHocrb. Eolruofi xoe@Quqvem
lepeAaqr, 

1a lpeAeJ]ai\rur pa6o.rero A[arxBoHa yxyguaer'a:6rpa-
relrHocrr BI_{ no 3epKanbHoMy Mrarry paguonpr.r""u.

Bl-{ c r'.r ar H}tr Ho fi @eppnroeofi) ameuuofi Q:uc.l.Z g)
llfnxm (aryrxry HHIyKrnBHocTr{ fa, Hau manryrc ia S"ppu_TOBOM CepAeqHr.rKe Kpyfroro r rr4 np{M oyronu no"o 

""u""^,,l ,ercqeM BLrCOKyro MarHr{fHy}o IlpoHHUpeMocTb n .4ocTa,l.oqHo6olruue pa3MepH. Marurruas aHTeHHa pearupyer Ha MarHraruyro

:::?:T:ry: nonr 3reKrpoMarrurrsofi Borru6r, B peyrbrareocraorrercr MeuJaroqee 4e ficroue npou"rta"rr*ri . rroMcx B
6:rr.ucne fi s oue. flpocrpancrne Hmr rc 6upar"n"ro"ri ru"roa ron
alrTeHHbr no3BoJUreT ycTpaHl{rb BJrr4rHv& Meua}oulr.D( pa,4r.IocTaH_



1\t4i1, ecn,It HanpaBJreHI,€ Ha HIt( He COBrraAaeT C HaIIpaBIeHI,€M
I]pI'(oAa rrore3 Horo cr'|Hajra.

flpu BbrcoKro( rpe6onauz.rx x rc6uparersaocru
paAuonpHeMHuKa HHorAa npl.|Melnrrcr aB yxKo Hr yp Hyro
BII (pnc.l .2 e).

Ilepecrpofira BI{ no 4uana:ouy pa6ovll< .racror nporcBo-
pwrcn xoadeucamopo nepeueHuofi ettrcocmu Cy(prac.1.2) pexe -
raryrurofi lruryrrm uocru Lx.

2.3.I4zywrt MeroAr.rny aua,rma BI{ c He rmcrpoe uuo fi
ar eHHo[.

M e r o 4 r.{ q e c K 14 e y K a 3 a H s a . Heracrpoennsre aH-
rennrr o6brqHo r,rcnonb3yrorcl B nepecrpauBaeMblx paAlronpueM -
rnrx ycrpoficreax, pa6oraloulHx B Inana3one yMepeHHo BhtcoKrx(
uacror flB, CB, KB). BrrxolHar rrpoBoAral ocrb HenacrpoeHHofi
aHTeHHbr wreer Ko;wmeKcHu, xapaKTep. [o)ToMy ]B arfieHHofi
qerrrr B Konryp BI{ nHocrrrc.r (aK arcrr.tnHas, TaK H peaKrlrBriraq co-
CTA BJI' }OUIHE .

Arcmueuan cocraBJrrlou1ar yBeJTr{quBaer 3ar1,xaHrre KoHTypa,
pacwyrptfl ero nonocy [ponycKaHr4r H yxyAuar a:6nparensHocrr.
Peaxmueuas cocraBrsroulaq raMeHrer uacrpofiny KoHrypa, qro
Bbl3btBaer zcKaxeHn.s npr4Hr.rMaeMoro cra-Ha,ra (r.n +a pa3Hofi ne-
pe4aqu BepxHefi H Hrrnr€ fi 6oKoer,rx no:roc curl{aJra rrptr pac-
crpofiKe), a npz 6orlurr.rx paccrpolixax BI-{ - yMer{brxeHr,re \r'crrJre-

Ht,rt u noTeprc rryBcTBrrrerEHocTH paAHonpr4eM Hr.rKa.

Ar:.alrws u nposkrr{poBaHrre Arrana3oHHlrx BI] ocloxruerc.l
TeM, sro 3mqeHxr BHocr.rM r,lx r,r: alrreHHbr npoaoawocrefi uenos-
MOXHO pacCqmaTb rinu npeacKa3aTb 3apaHee, nocKonbxy Ha npaK-
TrrKe r4cnonb3yrorcq ameHHLr pa3 Hsrx Tr4rroB r.r pa3MepoB, KpoMe
Toro, aKrHBHar H peaKrHBrutr npoBo.4lrMocru HenacrpoeuHofi au-
TeHHbr pa3nr{llHbr Ha pa3 Hbrx qacrorax Anara3oua. Itrepel5opou
BCeX BO3M OXHbTX BapUaHfOB ar[eHH MO'(HO yCTaHOBT{fb Cp€AHOe

3mqeHue r,r npeAe.Jlbr I4MeHeHri[ npoBoAr4MocTr.r aFfeHHbr B 3a-
AaHHoM AHanzBoHe qacror. 3ro nossor.ser oueHr.rrb npeAeJrbr IB-
MeneHr,rq BHocHMofi B Konryp BI{ pearrmnocrn H B6l36tBaeMofi
erc paccrpofirr H 3areu maK ew6pama cat3b KoHmypa c aHmeH-



Hofi, qtodbt npH lloArsrrcrreHva 060* aHTeFHhr rlofiyqarouB ct
p a c c r p o fi K a He rrpeBbrlraJra HeKoropot-o donycmwwozo sua-
ueaun (npu groM cMera ameHHbl He Bbr36lBaer Heo6xo4nr,r ocru
xanofi-lu6o no.4crpoftKr,t BL{ npuervrmtrca). flpu yueurureurn
cBr3 r.r c ameHHoil yilletsr:a.etct Btrocrr\tar^ peaKrrnHocrr,, a 3lta-
.rllr I,I paccrpoft(a Kom]?a, Ho oAHoBpeMeHHo yMeHb[raercr H Ko-
s$<prurenr rcpeAaqr{ BU.

flpu atmttme 4lanarounofi BId rrco6xo4 no ycrauoBnrr xa-
parcrep u npeAeJrlr rBMeneHnfl ocnoBubrx noK&'arsreft (cu. n.2.1)
npr,r ge gpecrpoime r gnanasone pa6o.rru qacrm. B .na6oparop-
Hofi pa6ore lrccne4dorc.r mfi6oree pacnpocrparreu$re cxeMbr
Ar,iarxa3oHHhrx BI-{ - c eruroctrofi, aqqyrrnuoft l,t r4HAJr'KruBHo-
evxocruofi cgs:uro c anrercroft.

Cxeua BI{ c BHeurHeeMKocrHofi csmrrc c
asrennofi flpr.lBe.qem m pw.1.2 6. Korqencarop cBr3I,I CcB Bxo-
,4rf B cocTaB aHTerfiofi r&rr , ero eM(ocTb o6uvno nu6t4raercr
SmqnTeJrbHo MeHbrIIe eMKocltH aHTeHHhI cnrrr - AJrr yN{eHbueHr4s
Blrrlunt4ri aHTeHHhr m nacrpofixy Kolnypa. Ilonnar euroc.u,
alreHHofi r-F ru,r

CC
C^= "AHFCB <C^lIT-'- 

CA"r + CcB

nooTo\4y conlrorrrBreHae l/o[n 6y4e, ropa.:go 6o.nrue col,4s1 u
rAHT Il Brr,rrHLeM flocjreAHrd( Ha pa6ory BI{ uoxuo nperc6peqb.
ConpmmreHue aFrreuuofi qem{ npu 3ro\4 npr-r6lnreuuo parno

ztp llaC fi z^oN l/@oc A (r.4)
I,I yMeHblrraercr c Imcroto4 a pe3omtrcHoe cor{torrBneflHe
KoHr)?a

.i zgp : pQs = ookQe (1.5) I

yBgnuqr-Bagrcr c qacrorofi, qro B coBoKynHocru npzno4rrr x yue- :

JllrqeHr,rrc pe3onaucaoro roeQlpmlaema nepe4a.rn BI_l rla Bepxxrr(
racTcrrax AIiaruBor'a.

. Ko=mz a6 kce'Qs,
To ecr6 peeomHcnufi roe1[<pqllerr uepeAatu BU ryt,r ee nepo-
crpoftre Kor1{escaropciM Bospacraer fipofiopq]rouanbHo Ksadpamy

(1.6)



vacmomu HdcmpofiKu. CooreercrseuHo tBMelflerct tryBcrBn-

TerbHocrb npHeM HHKa fipu nepecrpofxe. t{To HexerareJlbHo.
O6rqee aupaxeHne ArA pa.ctlera rc6upatelrnocru

(r.7)

2Af
dt fo

se(g==r/r+fi

I
se(g= =Isn/l+61.f'

f,r'-o6o6ue uuar paccrpofi ra.

B o6,racru ua,rrx paccrpoeK (tp, AJ 
s 0.1 ). f ?

lo

flpr.r 6omruro< paccrpoftrax (l€gl>>1) 3ro
lroxHo npeo6pas oBar6 K BIrAy:

s"(rF ? tq | 
=* - l*-I =ul'-51

(1.8)

BbIpaxeHr.re

(1.e)

Ha qacrotax 
'6, 

Se<lbl, ro ecrb u:6uparensuocrr
ogHoronrypirofi B I-{ xyxe, veu rc6rlparelrHocrb oArruoqHoro
KoHTypa (tmsa r'nvtaul. sJreMeHra caa:n Cgs).

Io.noca nponycxanul BI-l orpeAeJrxerct BbrpaxeHueM

fl.10).

II, =2Lf , = fluf o I10.' = d"fo (1.10)

{xeua BU c I,I H A y K T l,I s H o fi cBt3blo c arneHnofi
flplrBeAerta ua puc,|.2e. B srou cnytme aureu]at qelrb

peAcraBn.f,er co6oft pesonaucusrfi romyp c { mc uponannofi
uactpofixoft, cocTorrqafi lts eM Kocrl{ ce{arrr, I{HAyKTI4BHOCTI'I

LA=LArr+LcB It conporHBreHlrq rA=rAHr+rcB. lL{AlKT l|Bnocrr Lcs

o6rtuno nu6upaercfl TaK,.rro6tt pes oranc e amemlofi qenu

traxo1LrJrcr 3a npeAeJIaM Ir noA.qua[rBota. Tor.aa BHyrpl'I

noA4nana:|om ra(( |xn I z conpo'rtnnewrc aHreHHofi qeru'I npaK-

I:_1
r'



TuqecKu paBHo ee peaKrItBHoM y conporr,rBneur.fto. Ha ,]acrore rxa-

crpofu(r,r Kor ypa BII

zA=zA0= "1.^l:l ,0.11)

fAe (J)A= t/"[Ln - pe3oHaHcrar .{acrora arfeHHofi qenn.

AJUI pgorraHcHoro roeQrp rquerra nepeAaqllBupaxeune
BII:

, (r.12)

,o16-l-l= rol-o
OoLerr 

I

rAe kca d4/fL."L. -Mlr/LnLr D roslptpngerr cn.mu.

Brg vacrcnnoft xapaKrepucrltKr.r ronf Q nqr,re rna rcpe.qaqn
BI{, xax cJre.ryer w (1.12),3aBrnc[r o,r cocfuorrreHlrr uacrcrr f,1 r.r

6. Llsi{eHtr f.cB, MoxHo pacnonoxl{rb fa nuue l4nr{ Hr,DKe noA-
Anana3om pa6o.rr.x qacmr, nn6o Buyrplr noA4r.rana3ona.

B nepnou cryqae, (orAa tmcrora pe3oriaHca B afireHHofi
qefla HaxoArrrcr Bbrrle nepxneft qacrorhr rrogr,tarriBoltil
(fn>forranx, ro ecrr la<lomv - p rcu yKoryqenua aumeuuw), pe-
gomHcrrrfi ro:tprpuryrenr [epeAaqx pe3Ko Bo3pacraer c yBe-
ruqeHrreM rracrorbr }acrpofiKr4 BU.

,{nn cnyvax ( fi >> firo* ) noryqaeM :

€2 lr ,.
Ko ok""-rQr.*."13, (1.13)

T; VLA

To ecrb npl,l IocToJtHHEIx m2 Qo peeormncHrrft roatpol{-Uaelrr '

[epegaqE Bo3pacTaeT npoflopqlrormnbno KBaApaTy qacTcnbr

lraorpofiKr{. i

' '. Bo nropou cnyqae, KonAa qacrora pe3oHaHca B arrreHHofi:
tBInI HaxoAnrct utre ntonnefi qacrcnH rroA4r,rarra3ora (f,q< 6unr,
A,6>Aal{6y pe cutt ydtaaerua anmennw\ pesomacnufi KooooH-
qrleur nepeAaqx yMeHlrlraerc.fi € pocToM qacrorrl lacrpofufi, go

ItlMe$teTct Mel{ee pe3 Ko, qeM B npelFAYlqeM cJryqae. TaK KaK

yMelibrleHre roKa B alirerxofi uem{ c pocroM .Iacrmli KoM IFIrofi-
pyercr yBerr,FreHr,reM conporr|Bre Ht'l' cR'i3 A.

10



lpu ff << ffu," floryr{aeM:

Kook"uarQr1EJ[,
To ecTL r4)x nocrotHHElx mz U Qg pe3oHaHoHblfr rosQQngem
nepeAa.qu npaKrl[lecKH nocTotHeH B rrpeAenax noA4fianfr]o]m.

;. B 'rperseu cryqae, (or.trp tacrora pe3oHaHca ameHHot IIenH

rlaxoAt ct BHyrpu no'E.AEaruBorn (6rull.r< fa< 6r',rex) pe3oliaHc-

rnr ft xostplpuuueln flepeAaqH cI, u'Ho lcMeutercl [pI4 nepe-

crpofue BI-1, Aocrlralr MaICcEM{u6qoro 3lvrqeHlrt Buytpfi floAAfia-

na:orm (npu f6 r {q), nosrouy raKofi pexnu B paAuoqpfieM HuKax

He re noJrb3 yeTct.
lle6rpa, erunocru BII .ut nepBoro I'I BToporo crryqaeB on-

peAgrrercr AItr 6olruruncrga paccrpo€K cJleAyroqeM

BErp€lx(e HreM :

(1.14)

(1.1s)se(0= .,|.-rll#,-'l

I'fl
floroca nponycranw BI-{ onpe4erre'rcr { oprrr y;rau u (1,10).

Hcno.nl:yeurre npl,r aHartce. npeAnoJloxeHtl o nocrotucrBe
mu Ia Q: cnpaBeAnl{Bbr He BcerAa. Xaparrep I'( I,[tMeIFHIttl c qac-

rmoft gasr4cltr KaK cn mrpy3Kn BI{ (lau na, rpar:rrcrop} tar ta or
BEAa cBt3s Kornypa BI{ c narpy:roft.

,{rr nory.renlu 6o:ree sblcoxoro u paBqoMepHoro B

npeAeJrax loAAuarra:]or*t rcoeQQ4ruenra rrcpeAacn HcnorhRyerct
r,r H A y K T r,r B H o - e M K o c r H a s cBt36 Kotqypa BU c

aribrmoft (pnc,l.2 r).3,{C, nuocrrual B Kolryp 3a cqer BEeIrrr€-

eru rcoclnofi cnrea (ron4enoaroPa Cce), pacrer, a 3AC, eHocutrat
B KoHTyp ilep€ Ba[Molr]r4/KTI'tBHocrb M, yrtensumeror (r
pexuMe yAnlrHennr arrrenusr) c pgcroM qacrorbl nacrpoiKl't-
BKrloqe Hr.re r@TylrreK trc I kn rn6upaertr rar, vro6rr nnocntlrre
3,{C 6xln cnI{asnn, a 3mqeHnt Cce, Iae H kcB Bbl6ftparorct
T ar, .rro6u cwMapHat BHoctxr{at 3,{C ualo lBMeI{f,racb rlpn
nepecrpoftxe BI{.

1l



2.4.Pacc.ttrt rr' BxoAHyro qelrb B coorBercrBlrl4 c BapnagroM

,qOM AIIIHETO 3AAAH 
'I,. Paccqrrar:b BXoAHyIo qelrb AluI o ,4 H o I o BfiAa cBq3x (oH-

Typa c HgIBCTpOennofi amengofi s cooraercrrlfi4 c BapuaHT6d

3apo,*trfl. Onpe4enrrr lra KpafiHID( rracrorax I'l Ha cpe,quefi '{acrcvre
. coc/rBersrBytoqero noAAralm3oHa peormrrmlfi KosaD<p l,lul'Ieur

DewTaqv, noJlocy 4ponycKaHrul rla ypoBHe 0.707, w5wpatem-
HOCTT, nO COCeAHeM y, 3epKaJIbHOMy H nptM Or,ty KaHaJIalM.

flocrpomr IIo grI4,I gaHnuu rpa$ urlt 3aBHcHMocrH coor-
BercrByplqlo( noragarelefi ot qacrorbl racrpofixlt.

Hcxo4nrte aaHHbIe Arr. pacqera: Cn',aN:lOr@,
Cnrmr=43On@, Ccx=20 n(D, fpaHI{lFI no,4Arlalra3oHoB nplmeAerrr
s ra6r. 1 . 1. ocratbHbre IIaHIIFI e s ra6n.1.2, 1.3, 1.4.

Ta6nraua 1.1

Pn-a-103IIo HVXA

llo,qaua na": on AB CB KBT KB2 KB3

6vrx,Mfq 0.15 0.525 9.4 5.65 3.95

fivnx. Mfq 0.408 1.60s 111 5.76

Ta6twn 1.2

B rpmneeM rocr: Hag cs.fl3 s

Bng,csnu B rr[neev roctrms
Bapzarn I z 5 6

.I[mnasoH KB1 KBl KB2 KB2 KB3 KB3
Ccs, n@ 6.8 27 6.8 27 6.8 27

Lc. u ttf 1.75 r.75 4.2 11 6.2 6.2

m2 0.27 0.27 0.2s 0.25 0.18 0.18

kcs
.k","

Cxeva,
I{CXOAHbIe

.q&HHbIe

cxeua prrc ,1 .2 6;
Cerrr=200 n(D;

Qacp=25

t2



cBr36

Bnt csssu HagymunHar
BapraHr 7 8 9 l0 li 12

luanasou CB CB CB CB CB CB
Ccn, n@

Lr, ut<f
m2 0.3 0.3 0.3 0.3 0.3 0.3

kcs 0.4 0.35 0.45 0.3 0.35 0.3

k""" 1.2 1.4 1.5 1.6 t.45 t.25
Cxelra,
LrcxoAHhre

AAHHbIE

cxeMa pr,rc.1.2 B;

Ca1apl50 n<D;

Oc.p=25

Ta6nrqa 1 .4

M e r: o.q Ir q e c K r{ e y Ka zarrlas. flpu nuno:ruenar.r
pacqeToB AoMamHefo sa,:a r4t Ecnonb3ylorct Sopt*lylu (1.6),
(1.12) am, onpe4eaeuuir pe3ouaHcHoro ros$Qr.rqnenra nepelaqx;
rfopvy:ru (1.8), (1.9) u (1.i5) am orpeAerlenurr Ic6uparetLHocrlr
no coceAHeMy, 3epKaJrEHoMy r,r nprMoMy KaHataM; $opuyaa (1.10)

Anr olpeAeneHr,rs floJrocbl [po[ycKaHHt.

cBt36
Bsr csrsn I,In4yrrunuo-eu rocruar
Bapuau'r IJ I4 16 18

.[uana:on TB AB CB CB p CB
Cce, n(D t2 t2 6.8 6.8 t2 6.8

w 0.3 0.3 0.3 0.3 0.3 0.3

kcg 0.4 0.4 0.4 0.22 U.J 0.3

1.25 1.4 t.25 t.4 1.25

R**, r<Ou

Cxeua,
HCXOAE6Te

,IIAHHbIE

cxeMa pHc. 1.2 r;
Cerrr= 150 n(D;

O*-:2s



tlacrorur cocenHl{x KaHiuroB

fcrc:fo t Afcr,
rne Afcr - paccrpofira coceAHero KaHaJ'ra; B paA[oBeuaTenbHr,rx
Arrarra3oHax P, CB, KB Afcr:9Kfq, B .quana3oHe )aKIi
Afcr=250Kfq.

{acrora 3epKanr,Horo KaHaJra npfl nepxHeii Hacrpoftre
feTepoAHHa

q*= ft + 2fm'
r4e fnp :465 xfu - lpoMexyroqHar qacrora panr4onpueMuaKoB

IB, CB, KB; e guana:oue YKB firp=10.7Mfr1 (n pagxonpuevunre
Para - 103 fnp:6.8 Mfq).

tlacrora KaHana npsMoro npoxoxAeHas (nprruoro raHa,ra)
na,B, CB, KB:

frn- fnp = 465 xfq.
IIpn pacuere qacrornofi xaparoepucrrrKr,r B[ c e u x o c r -

H o t cBr3r,ro c anrennoft MoxHo Bruoa3Meunrr $opuyny (1.6) c
yrleroM Toro, .rro 61o2LK=l/C3:

Ke = m2Q3Ca /C3, (1.16)

^ C,(C,+ C-+ C-- )rAe C3: -:-I :l----:.ls--:!2lr +CI+CA+CCX - norHar 3KBHBaJTeHT-
Lr +L2 +LK +Ucx

HarI eMxocrt xoHrypa (pnc.l.2 6);
Cs:(5...25)niD - eMKocrb noAcrpoeqHoro KoHAeHcaropa

(npu pacriere rvroxno rlr6uparr Cn =15 nO);
Ca:CaH1CqB,/(CAHrrCcs) - eMr(ocr6, BHocuMa.f, B KoHryp

anreuHofi.
Mancuvalr,nar u MHH[MaJrbHaq qacrorl,r nacrpoftxu BI_{

(npdno6srx cnoco6ax cer:z)

^t^1r0",":tJTF;;i hMAx:;iEm;
:JKBHBaneHTHar eMKocrr, KoHTypa na ruo6oft qacrore Ha-

crpoiru f6 uoxer 6rrTb onpeAe-rreHa u3 BbrpaxeHHt
Ca: C3MAx(foMrN/ fo)'.

3ro coornourenlre Mo)r(er 6rrrr Hcno:r:osaHo npu pac.rere
K6 no $opuy.re ( 1.16).
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K;-r _ r
l-|._-__--:'-irL-/iR_-------:-----!" 4n'fo'(C*'"* -C*"^) -- 4n'fiCo'

r4e Ko: 6l,aexlfiy61 - roeQ0rquer Arilrm3oria;
fa : 6vIN / kvAl - qacrcna pe3oHaHca arneHHofi qefl ;
kyur - koe4or{qHerrr "yArttHeHm" a}IreHHbI;
CCX - eM KOCTb OXeMbI.

flpra pacvere flpfiIxlrr' Lar:Las, C6x :20 n@.

Pegornacrrrfi KosOOH4I4eI eqryrl:a BI{ c rct4llctmno-
eMrcocrnoft oBr3blo npuMepuo paBeH cparue noeQ<p nuae HroB ne-.
pe.4aqH 3a cqor errtrocfirofi n uH.ryIcmuofi cB[3efi vl onpe,4e.[t-
ercr BbrpiD(eHreM

,E-
," _ kcBJLK/Lc" + C"r/C" _ ^Ko=-ffi'mrQ,.

I 
r - r;/10-l

I4s6uparenruocrr BL{ c r,rH4yrT ruuo-euxocrnofr cBq:}EIo Ha

qacrcnax f<6 onpeAenser€s, KAK Ntt cxeMbr c un4yrrtnuoti cer-
3brc, a rra qilcrorax FS - ran AJrfi cxeM br c eM rocrHofi csssrrc.

3. JIAEOPATOPHOE 3MAHI{E

3.1.llsyvrrr cxeMr,r BxoArrbrx qeuefi CB flB) z KB (KB I, KB2
rurn KB3) Al€[a:]oHoB la6opar:opuoro uaxera (pa4aonpueM HI,IKil

Pn'a ' 103).
llpogyruarr MeroAr4xy lcMepeHm ocnoBHhrx noKa3arerefi

BxoArlbrx uprEf.
MeroAnqecrcse ytca:auax. fIpN rcyqeHan

. cxeMbl MaKera ;ra6oparopnofi ycraHoBtrt srrnorHenHofi lra 6a3e
'fipoMhrrrrJrgHHofo [prreMHuxa nepBoro rrmcca Pura - 103, Heo6xo-

.4ltr!,ro BbIAeJIETb greMer br, OTHOC{IIII€C' k BXOAHOfi qeru{ (a]ft-

AO|O IIOAAIraftBOIIa Lt yOTaHOBI{rb, KaK OCyqeOTBrrerCS nope-
K;rroqeHr,F AtnltagouoB, (aK rroAruIloqaerc.s r BII KaxAoro Ar,tarta-
3OHa aHTeHrm, BXOA TparBr,propa YFI r.r KIIE

O6pa'rr-nr oco6oe sHluafilre in cxeMy AByxxorrypuofi BI{ r
Auara3owlx [B u C!, pa:o6parrcr B cxeMe rbAKJIroqeHI,It Mar-
Hrruofi arner*nr (xlartam MA). Hafrru Ha cxeMe H ycrafioBr E



Brl.rir.nwe KJTaBH[rH MII ('uecrnufi npuev"). B gr.nna:ouax KB l,
KB2, KB3 safilu sneuenrn, WeHbularor4ue xoorprf raqr.re nr nepe-
KpbrrHe .aHana3orm, l-l rreMeHTbl floAcrpoiiKH.

3.2.I4ccrcgoyart 4nanaroHuyro BI{ c ettxocmuod css3b}o c He-

uacrpoeHnofi arneuHofi.
3.2.1. Hzuepws ocHoaHue norcasame,tu BI-\: pes ouanc nn ii ro-

s$$nquem flnepeAaqx, nonocy [ponycKaaus,, w6uparen Hocrb r]o
coceAHeMy, 3epKarbHoMy I,r nptM oMy KarialaM Ha mpex qacmo-

max: na rcpaint',rx qacrorax u Ha cpAHe[ vacrore gnanarom. On-
peAelrrrb 3KBuBanernuyro Ao6porHocrb xomypa BI-{ Ha 3T}rx qac-
Tcnax, pe3ynr,TaTu rcvepeuuil r.r pacqeToB 3aHecTu Y ma6nu4y.

Ilocmpouma zpatluxu 3aBIrcHMocrLr norasare:refi B{ or
qacrorhr nacrpoiiKr'r, coBMecr|4B m( c pacq€THr,rMu, nonyqeHHbrMH

rlpH BbI noJrHe HT.L AOMaIXHeTO 3aAaHI'I.
M er o g u q e c K He y Ka3 a H Hr . Hafrru na lrarere

BXOAHbIe H BbIXOAHbIe fHe3Aa 3KBHBaJreHTa aHTeHlrbt, fHe3Aa &Tt
rroA(JrroqeHr{r rlappnHon aHTeHHLI E rrrbrp€BoI aHre Hrlbr Ko
oxopy BI{, rHe3Ao BbrxoAa BI!, rrcsgo sxenaa.nenra uarpy:ru BI-(
H rHe3,4o .Urr nogKJrloqeHst eM Kocru cBs3 r.r B Anana:ose ,[8.

flpu nr,l no:rue Hnu Hacrotlqero u nocneAyroulrrx [yHKToB
la6oparopHoro 3s1alr,rrs. Heo6xoAHMo cobpamt cxevy Ara uccne-
Aoaar.t4t BI{. Ha exol BII norar; Ha[psxeHr.re or feHeparopa
cnrHilJroB (c rr,rxo4a (MKF})),repe: gKBrmaJreHT ameunu. Brrxon
BI{ uarpys rrr rm 3KBr4BaJre[ Harp]3KH, K BbrxoAy BI{ no4r,rm-
qI{f b M rtrjr}.rBorlbTM eTp.

B rutto.trrr nKraHI{e feHepa.Topa curHarToB I{ MH-qJIHBotbr-
MeTpa, ruffaHne rrpneM {Ka e 6H oqomb.

Vctanognrs nepexnrcqarenb Ar4arrauoHoB MaKera B nororre-
Hrae KIi3. VcraHognrr eMKocrHyro cBr3b Korrypa B[-{ c anrennofi
(Ha uaxere - c sKBuBareHToM arreuun ) AJn qero BbrxoA 3KBraa-
reHTa aHTeHHr,r noAKJrroqrrb K rHe3Ay A (euxocrr ce.rsr.r 6.8 nO)
HJIH K rlre3,[y TA (eu xoct cersv2T fl@). fovroi nacrpofixr.r npu-
eM HHKa racrpor4Tr BII na M HHUManbr{yIo qacrory loAAHana3o[t r,

3areM Hacrpor4fb reHeparop c rlaJroB IIa qacrory p€3oHaHca BU,
Konrponlpyr rmcrymleHHe pe3orxaHca no [oKa3aH]utM M r.rnr]r-
BOJrbrMeTpa.
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YcraHosl4rr Ha BLIxo.{e rcHeparopa raKoe HanptxeHue Url'

npr'l (oropoM HanprlxeHl're rvl BI'rxoAe BI-{ paeuo Uzp=10 rvrB (ua-

nDrxeHHe Iia BI'rxoAe reHeparopa coorBercrByer Ea)' Onpeger[rs

pesoHaHcrrr fi xostf<f nuaerr nepeAa'rfi BI-I:- 
Ko = UzpAJrt

IIpu onpe.4eleaHn norocbl rlporiycKaHHt BI{ lcnolrsooarr'

gneKIPoHIBI i qacrotroM eP.

iIp" **"p"nr" t'r6nparermHocrn BI{ no coce4neMy Ka}raJry

"*"unu 
ycraHonrru U2p:10 uB [pI4 fr: fr' 3areM nepecrpol.rr6

reHeoarop l|a tlacrory coceAHero Karvrra ftr =fo t Aftr = 6 + 9 rcfu

, *""pt, nuop"*i *" U2cK Ha Br'IxoAe BI{' I'ls6upare:lbHocrr

no coce,4lreMy KaHany
Secr: UzPAJzcx'

Hsuepenue rc6raparenlnocru rlo 3epKaJIbHoMy H EpqM ol'Iy

KamJIaM flpolcBoAlrrct HecKoJlbKo t4laqe rBaa clirr'Horo oclra6-

n"r^ ""t*nu 
Kot ypoM Bq npu 6onlurlx paccrpofixax' Crn-

qaJra ycraHoBl4rr fr:fr, Uzp=10 MB r'r sanoMHmb BbIxoAHoe tm-

,rp"N"nr" rcHeparopa Upl.3areu lepecrpol{tb reHeparop Ha qac-

totu r.o*n"to"o (nprn'roro) ttawtd tt yBetutluBarb lranptxeHrle

* 
"ao ""ttoa" 

Ao TaKOTO 3 MTIeHI'rt Un' nPu KoTopoM Hanptxe-

Hne H,I BbIxoAe BI-{ cnona craHer paBHo 10 uB' I'Is6r'rparemHocts

ontiae.metcg BHPaltteHwI 4 u' Serr:UrzlxAjrt' Senr U nnrAjrr'
flonroprrs rBMepeHllt ua cpegHeft u MaKcruarbHofi qacro-

TAX NOAAI€ TXBOTEI '
3.2.2. klcctotroB?Tr, nJtuttHue HazW3Ku m rapaMerpbl BI-l: tc-

Meprtrb Ha oAHof rc qacror Alarra3olra KB3 sHoclruoe 3ar)l(aHue

u paccrpoftry KoHrypa rpn noAKJIroqeHHIt 3KBfiBalIeHra Hal'p)tsKH'

" MeroaLIqecKI'Ie y Ka3 a H xq ' Crraqara ueo6xo4 no

ItsMepmb pe3ollnHcHylo qacrcny u noJrocy npoflycl(aHlt' Onp€Ae-

Jrr{rb sKBroaJreHrHoe 3ary)<aHlze Korrrypa BI{ npu no4rlrcuenHou
gKBr.leaJleurg rmrp)BKI'I. 3areu omxntouumb SKBvIBarlert lrarpy3Kn

I{ noBTopllfb IBMepeHI'lt. Blugwp Harpy3Kl.i or\ellm'a.erc{ no tts-

eHeHltto pesonaHcHoi qacrorbl r+ gKBuBanelrrnoro 3aryxaHut

ronrypa BI-1.
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3.3.LIccreryosars ArianraoHryro BI\ c uudyxmueuofi csfl3sro c
nermc, poeuHofi a mewnofi.

Il:ueprrr ocwo*Hbte noKsiameru BI{, rccle4onarr lx ar-
n4e*eHue npn nepecr:poftxe BI{, pesyrnraru rdMepeurxi 3aHecrr.r B

ma6nutpt u rtocrpornr rpaQ lltu anarorlrqHo n.3.2.1.
M e r o 4 n q e c lt n e y K a 3 a H r.r r . IlepexlrcqareJrb Ar.ra-

naBoHoB [pr4eM Hlrra ycranoBrrb B noJro)I(enlre {B. Ycranorrrr
I4ngyrcurBr{yrc cBrsb nepBoro Konrypa BI{ c arreuuofi, &'u qero
BhrxoA gKBr,rBaJIeHTa aHTeHHbr noAxnroqtr6 r rrra,ry A u orco€Ar,r-
unrr [epeM6rqKy, noAKruoqarouryro KoHAeHcarop crasu. Heuepe-
HlJr npoBoArrrb B coorBercaBr4x c uero4mroft n.3.2.

3,4.Vccteaotarr, gmna:ouuyrc BI-[ c undyrcmueuo-euxocmuoit
cBn3bro c He Hacrpoe.HHofi a HreHHof.

Itbueprrr oqtoaHbte noKa3emeflu BU, r,rccreAoearb Ex ,li-
.MeHeHue npz nepecrpoime BI-1, pesylrmru taueperuafi sauecrr,l n
Ta6nuqy u noorporrrl rpa$mz armroruqno n.3.2,1.

Mer o4 r,rqe c K a6 yra: ar.vfl. Ycrauonrrrs ugl)rr-
TlrBHo €M Kocrlryro cBr3b B ArB a3or& ,{8, 4m qero Bhlxo,4 3KBLI-

BaJreHTa aHteHHbr noAK.nroqkrb K fge3Ay A u no.qcoeAnHrrrb nepe-
Mhrqqy, fioAKrrorarouryro l<osleficarop cna:n llsuepeHvs rporR -
BoAr{rL B cocrrBerc'rBur c Merolr,rKoit n,3.2.

4. KOHTPOJIbHb]E BOIIPOCbI

l. Has Ha.renlre BI{ r cyneprerepo4r,rHHoM paAuonpreMHHKe.
2. OcHosrcre KaqecrBerrgbre noKa3arerlt Bxo,qHofi {enfi.
3, Cxeuu o.4uoKomypHbrx B I-{, m 4oorouHcrBa r,r HeAocrarrr,l
4. laite onpeAeneHr{e peoriarpuoft u qacrornoft xapaKrepu-

pIId( BI-1. Ilso6pas nre pe3omHcllylo rd qacrorHyro xapaKrepq-,
crlnru BI{ Ha oAHoM pr1cymrc.

5. Kar r.cueprrr pe3orxaHcHLrfi roo{@aqr.err nepe.[pqta BII?
Kar csstr mc'rornyro )@parrepnormy BI{?

6.Kar rcueprrr norocy rponycrafiuil BI{? Kar 3aBr,p[r no-
iroca uporrycKarrut sr qacrorbr uacrpoftrl0

7. Kar rcueprrr B6nparerbHocrr BI{ npr uarux n npu 6olr- r

um( pacsrpofiKax? KaK 3aBr,tcfir rc6npare.nruocrr or rracrotbr rn,-
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crpoft(Ir BU?
8. Kar rcrr.reprnr uymupyroqee geficruae rparBr,rcTopa Ha

rxo4nyrc qenr?
9. Kax n:uensercr pesormncnufi xoarlsr,rqNeur nepe4auu BI{

no.4r4aruuloHy npu, pa3JIltqHFIX BHAAX CBX3X Komypa c HeH:rcTpo_
ernoft arrressofi?

10, lls l<arrat coo6paxenr.rfi eu6npaercr B HA cB,r3fi r(on-
Typa BII c HeriacrpoeHHofi arrrenuofi?

ll. LI3 xarrx coo6pa.Neruft esr6r.rpaercs Berfiqr.rHa
c B t3 rr xornypa BI{ o ueu:lcrpoeHuofi ameHHofi?

12. Kax 3aBr,rcur pesonaucurrfi rosQ$r4uenr nepeAaqu u rlo-
Jloca [po[ycraHr4Jr BI{ or: oeanvnnrr cBr3H Ko}rrypa c arnennofi?

13. Or .rero 3aBrorrr rc6uparelrHoc.ru BI_{i Kan r3MeH{erc,
us6upa're:rsnoc'rs no 3epI€JrBHoMy u nprMoMy KarmnaM rrpn
nepecrpofue BI{?

14._ B xarn< clyqarx qprlMerfie"c, AnyxxornypHa,r BI{ n
xa19fi ar44 rrMeer ee pe3ouilncnar xapa.rreprcrm<a?

15. I4so6pas rlrr o6o6rqeunyro gKBHBareHTHyro oxeMy
ognoromypnoft BI{. O6rrcr*rrr rrpaBnJra cocraBJreHn, o6o6rqen_
noE cxeurr.

5.C O,4 E[r{t AHI4E O TI ETA

Orvet no la6opa'ropHoft pa6ore 4oDr(eH coAepx(arb:
l.I[enr pa6mu.
2. Pacueru, ra6lurpr n rpaQ ur<u s coorne.rcrsna c n.2.6

AOMatrrHero 3aaaHr-rr, ocHoBHbre pac.rerrule $oprr,rynu.
3. Enorcxen,I y nruepe Hrfi .

. 4. Th6nralrFr 3KcnepnMerrarbubtx .qaHn6rx n rpa$ mn, co-
rueqeHuue c rpa$ rr(aMr,t AoMarrrHero 3a,qaH[q.

',, 5. Kpamne 86180,+r ro upo4ermHHofi pa6crre, co4epxar4.re
arranlB noJryqeHHblx pe3yJrbTaToB, COnOCTaBreHue pacrleTH6rx ll
3lcrrepHMomaJrbHhrx AaHrrblx c yKrBaHr,reM Bo3MOXHbTX IIpI{1rHH r.D(
pacxoxAeH Jr.

il, l:t /.
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Jla6oParoPuaa Pa6ora Ne 2

YCI4JIA'TE I1I4 BSTIOI{OT7 h N POM DKYTOI] HOIT I{AC TOT

PAAI4ONPI4E\4HI'IKOB

1. OEIIII4ECBEIET{I4'I IIO PAEOTE

1.1.I{em pa6orst: uzyuumb oc'IroeHb'e cxe^'fti ya:arl'lrerel pa-

ano- " 
npo""*yto'rHoft qacrmu paAllonpueM HI'IK oB u MemoduKy

ut a4ur 3a;
npuo6pecru npaKmuqecKte Hdabndt r1o pacqery L 3Kcnepu-

"""r-i"o"y'ccJIeAoBaHI'Ilo 
ocHoBHblx k,'ecm'eH'tbtx noKa3a'

rnetei ycutwetrcft sucorofi qacrmbl'

1.2.8 pa6ore lByqalor€t cxeMu yculmelefi ertcoKoi qacrorbl

(anepuo4irueclclo< r.l rrr6rparcnrurrx) npwenrrcurD(ct B l(aqe-

;;;.: tF{ (ycmrrerefi padrcuacmonw) H yITq (ycurrreneu

ipor"ny*iorol uacrcnu) paguonplleM HI{KoB' u IlcllTry:"rct I'D(

,[pu*"p*t^t. l{ccJreAonar rc 3axrloqaerct B onpe)eneHuu oc-

Hoirfirtx KTqedneeHrlbxt nog[BameJ'ed vFI u vftll u 3aaucui'roc'nu

noxasamenefi VPV om 'tacmomat uacmpoixu'.'- 
i.3.np" 

""tttolueHIla 
pa6oru lrcnon63ylorct cre'ryrcque rlpr-

6opu u o6oPYAonarue:
ra6oParoPnae Ycranorra;
reHeparop cranAaprHhlx OHI'I{IJIOB ;

u unlmolrruerp nep€M e ITHOIO TOKa '

2. AOMAIIIHffi 3MAHI4E

2.1. Os lraroltr nrr cfl c Hd3H6&Hue14' cocmaaow rr ocHoeHbtI4u

KeqecmaeHHbtrlu noKr3a'netuu'tu ycnnrrrelefi srrcoxofi qacrorhl

(YBU) n paAr{o[pueM HIlKax - vowlrrerei paAI{osacrorbl
(VFI) z yclrrrrenet,, p o " t 

* y r o tI H o fi qac'rmu (yIFI) u

'rpe6ora ruarv n r nmrl.

MeroAuqeoKHe yKa3aHI'It ' flpu ossarouleuuu

neo6xo4r.ruo yro."-" putn^t" e lxa3mqeHl4x VPtl u VIITI' onpe-

.[eJlteMoe reu n rf y H K II 14 t M r'I' Koropoe oHn BbrnoJIHrIor B pa-

/luorlpHeM HUKe.
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F:-

Octtogxute Sysrqnra YP{ - cuutrcenue rcoeQQulueuma

utyMa trptlerlrtm<a (u reu carvlrru rIoBEIrItgH[e efo vyecfnaufnerbHo-

cmu), noyswrcvue us1upamenanocmu o 3epKanbHoJtty' nptt'toMy Lr

ppyrw no1ovuau xasanaM rpveua' ycutteHue currmJra'

OcnoelbrM EcrotIHIlKoM \HympeHHw uy'$oB B WAr4orrpteM-

r*u* ""-"""" 
npeo6pa:omrern qacrorbl' floorrurerrre pealr-

nofi uyocrnnrelbHocrl'I npneM tluKa 3a cqer yoI4[eHwI g!tr]ara ao

rnreo6pasonare,rt qacrorbl Aocrltraerct B ToN{ cllyqae' ecJrr caM

iW *r"n ,^wfi xoaQfruryueum wywa (e ocuonHoru ero ycta;Ira-

relrt+rft e.reuerrr) u ,4ocraro'*ro 6ottuwoe ycuneuze' Ho npu erou

ueo6xogr+lo yqrrblBars' qro r83a nrcrofi nr6upareJtblrocrl{ oA-

HoBpeMeIrHo c ycluleHlreM curuaJla n YFI ycrrnanarrror !I uoMexu

"o"",ut* 
KaEUroB. flpn 6o:rrmorrl ypoBHe noMex m Bxo'4e cne-

Ayroqefo racxaga (npeo6paroBareJll qacrorbl) BcMotcHo notB-
'rct* 

*p"*prtmuofi uodynnoluu u uumepaodyanryuu' fiprtrory-

ora" n ""-a""n* 
s$@errmHofi (,unyxcnrmrnHofi ) I'Bt)lpareJr6-

nocrn. Ilosrolry ycnJleslre YPf,I o6r'tqno orpaHl{ql'rBaerct 3lraqe-

HHfli,I Ir K0< 5,..10. Koe{ibrrrnenr yclrneHllt VFI (lu6o qpeceteK-

topu 
" u"no* ) te Aoroxe"' no BoSMO',KHOCTI4 IBMeltffbct fipfi rle-

pecrpofir<e nplteM HHKa B npeAerax [oAAfiarm3oHa u rlpu nepexoae

i oa"o.o noAAI'Ia rur ore Ha apyfor'

..- peaormncnnfi rcoeip$u4uetm ycwrcHue, xaPK:repByer ycl{-

neHLIe noJre3 Hofo cltrlrara, Ha qacrctry roroporo mcrpoeu YFI;
7 tg6upamenbHocmb no 3epKelttb'roMy Ka6(uy' xapaaeplByer

ocla6.negue rroMex c qaormofi 3epKaJrbnoro KaHara c crrrrofi

3epKaJIq Horo Kanana e VPq;

- usdipomercrocmb no nry^ovy KaHany' x?y:<teprcyer oc-

la6lenue rroMox c npoMgxyrounofi vacrmoi n VFI;

- roeQQapeum uyn4a' xaqKreplByer We-Hbtle-Hll: yrHotne-

, o*:dLnltoy* qpI,t rpoxo)KAeHulr uepes VPr{' Koot}Qnuem

uryua VFI s 3 mqrnerslroft Mepe ortpeAenter uyMoBEIe cBoicrBa

,rpt"" *, qeM oH Mexbue (6lror<e r e4r'rnurre)' terrl Bblrrre qyB-

cTBUreJIb HOCTb npueM HI'r(a;

- duanasort pa6o'111x qacmom,) to ecrs o6nacrr cror' B npe-

i
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Aerax Koropoi nepecrpalBaerct VFI u ooxpaurer npt,t groM Ka'

;;;;;";; non*u'"n" ,' 3a'DaHHoM YPoBHe'

ocHosxute SyHKLll'tl4 ifi'4t yi*"'un crlrltsna' ooecltteqe-

'"" ,;;;;;;;v;;";;' o6ecrrcqe'ue w6upamentuocmu rto co-

cedneuy xauo'ty' 
n1W r:flcrpow n 6laro4ppr e'rouy

-*JHy;&:IJx{i'{[!H;;,i"''ouv'*"ou'srxrpe6ora-
Hr.{i: Brtcolcoe y c rr JI e HUe (za cqer BosMoxHocrl' r4cnollb3oBa-

Hr,H 6orrmoro """* 
*o*Aou) n nlrcorar u:611-11err-

n o c r r (sa a""t "*"out"uo"" ""'onuto"un*t 
cnoxllrlx Hene-

Decr@l'IBaeMblx p"**o'-"' t*t"" 
- 
- nonooo""t* ilwrrrpoa}

fr.;#;;;; ;q::": 
. l*"[**i:|lh T##i #L:1,

:1i:T#:#T"ffi'"1T Jiffi;;;;; aerra oro. c n'ara' no-

""i"1'"'.* v"*;: y.fff ffi ;fi { "; ff "T,h 
c,," gy,oq,,e

[rn oqonrcu xaPoKrePU

o c\oaHbte noKcB ame l'ui

- xoeQQwryeum ycuneHrls' xapaKrepwlyer yclIJIeHI{e ctrrla;rd

r*t lrPoMex)rroqHofi gacroTe;
'* ':";;;;;;"rry"*or* flv, onpe'qe'rueMae nar o6nactr qac'rm'

B npoAenax Kcnopot *pu"t6t"it*tb ycl'"'eHnc He npeBhruraer

sagg.nlrofi re.nuunror 1;

-us6upamentuocmtnococedueuyKaHany,xawr.|ep}ayeToc.
nu6n""t" t yfF{ noMex c qacrorolt coceguero rarmla;
*-: 

;;;; 
"acmpofixu 

Yfq'onpe'4er'eMa' KaK cp€AHtt qac-

'-" i:ffi"JHffi;ffffi,. Bblue' ArI' *p"*:lT:Ti.vF t
yfFI Hcnorb3ylsr eule cJrc/Iyrctr1se noKa3arenu: duuauuvecr<ttu

duanasou, yposenb ou'"uno'i u uetutefisatx ucKazrceHuu' ycmou-

'*"ftiX#*' ocHoa*de cxeuot YY4 uYlt.l' npun4un deficm'

aufl uHa3HA4eH e s'e"eHmoa cxeM'

Merog,uuecKI{e yKa3 anug ' Heo6xoAl{\'r:' 1[\'{ erb B

",*,;; ";;;'vriu gzu' vrtrl) - tparnuuoHl{'Ie' co'epxar

vcuautnenar+at'fi ",ewtm 
* #t*" ii*''-t"' cueuerrur u c'a6u-

';#;;;";;;;\ '*pv"*v 
v ?!rc eHmb' cB'3u Me'^N Kac',a'

,t,

\-
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4au L flpunqr'rn Aei'lpr:sw ycwlwenr^' Im3mqeHlre SJIeMeHroB

oxeM H IE( au6op, rpeuennsre AI'IarpaMMbl m'nplxenufi nroron

*"*t*t rB Kypca aHaJloroBbrx ycrpoficrn' 
-(Flanou 

nn't-l-T: 
"ut-'o"pl*t"ttlfi 

"" 
*o"t"ft p*a"nlnenl'Hblx Il 6lorupono'*olx xon-

o"tutopo" A.JDKeH nporBBoA[rbct c yrerou pa6ouero Er4a'fla'

:ora uacrm).
B xauectve ycuuumeJbltozo sneMeHmd (V3) n VBH rcnoar-

3)4or naM ru'r, rpalBl'Icropbl noJreBlre n 6unolapr*le' 4Ia$$epeu-

,i"un"*r" , *"*o4*r" "*""h1. 
M HOroTparB ucToplrbl e yclullrTenE-

Hrre 3reMenru nrelparLHbrx cxeM (B McKa'sax YIFI)' B xaqe-

crBe t{npy3u) s VF{ B n crm6orc 6tlpare irsnux racraAax VfIr[

Irc rroJlb3yKn oaI'IHoqHr'Ie pe3omHcHbre 
-Komypn 

(puc'2' 1 )' B YIM

;;;;; ; ;."".yror 6onee crloxHble rc 6upateasrsle c ucreMbr -

ffi ;;;ffi 
-" 

o ^.131:'ff;iglTjl#t#ifl : 
"* 

fril:?,
<b lurtPst cocPe.4oroqeHHol'l I

3"$"#i. vii{"l"p"^v " 
oclt o6"tt"oro runa (m lc+ne'ree)

"" 
riln"a1*ot Talo(e clequanLHbre-nbe3o*epaMr{qecKl4e ',Jrl'l ''be-

a-*"*n^""*t"' nplr STOI\4 weHb[alorcfl-pa3Mepbr - 

neqarHblx

;;;;;;t;"";x rmcrpofira tparra f[9' B Ka'recrse narpyrKt.{

""*O"p"t"t"*tx 
YBI o6rtqso ncnolb3]'rorct pe3lcropbr

6r":.ii. B etotrr crryuae napa3l'trHbre eM Kocrl't cx111 (3it-rcamt

eM (OcTb Tpalc llcTopa' eMKoCTb MoHTaXa' eMKOcTL rmrpyllnU)

floil.xjlloqeHbr [apanIeJIbHO pe3 ttcTopy ]IafpysKl I'r weHLnaIoT

ycIlJIeHHe Kac(a.da B o6racrri errconla( '{acrcrr'
'-'- I\* rIoBbIrreHW rc6upatemnocrT YFI no 

^111Y:"v 
nu-

naly o6rtvuo ^"nonu7*' 
p"*nrcmopnait Q*tamp' cocroruuii t'o

no"'n"Aouut"*to"o Kor{rypa' BK,'IoqeHHofo napatnenbHo Ha-

ror:reYFIuHacTpoeHHol.oI|anpoMexytoqHyrcqacTcrry(Kog.
typ"t-'C, w Pnc.2.3)'

" 
2.].I4"y,^r' MeroAI'IKy aHanlBa o6o6qeunofi 3KBtmaner Hoft

cxeMrr itgq u orIpeAeJIeHwI ocHoBHblx KaqecrFHHbIX

rroKa3arene fi."'- 
ftu pt"y*" 2'4 npme4ena o6o6uenHar sKBI{BaJIerrrHafl cxeMa

oAHoKolrrypHoro P3onarrHoro ycHnI{reJUI.- (cr'a 'pnc '2 ' l )'

cnpaBeA[[Bat 4m ruo6oro V3 r'r nro6ofi cxeMr'l ero

a?



BKIIOqEHITS'- NPI4 IIO'4CTAHOBKC COOTB€TCTBYTOIqI'D( 
Y-

mpaMerpoB. 
)r4,re'r,r, *ytxoAltM, noflofa{ 43 = 0 :

PesotraHclsrfi Ko3{tp rurern Y(

so=l'lY'i==:*+k
9s ilgJg** nig'

Ilotroca nponycxauw (u usbupament'uocma 1

rr.,.n **-"-, rar u nxoAnofi llenH' 3aBHcwf or
'riro 

io*y*o,* tl'y Hr Hp-oBa HHoro KoHrypa
' flo rdsfo,

raeda=BsP, p -""""*T-::3.$3#;ff ;""H#- no coced-
ll:6uparenrnocrr' oAHoKoHryPnvr-w j^1."--^'^.."o"-"t""

He^4y KaHany (npu uatrux puc"-:f:::,:"""xn) onpe'lent

fi"ril

8.r)

oAHoKolrryp-
gKAUBMCHM-

Q.2)

r1 4\

I

"I'"i*" *t;*;ftrM H cBoficrBaM H Kolrrypa

Secx =
8.3)

r.ue Afcrc= ftr-6'paccrpofira coceAlrero KalraJla'

I{r6uparemnocrb ycurll'nerlt "!y -!:':y:":K:###,I4r6uparelrntr'u r J*nt, no nprr"t or'a y rauany)
novex (uanpwep, no 3epKanbnw*t :,;:: -".,i-^*r vcr,rmerurnoMex {HauPr4Mv

3aBllclrr KaK om tn6upamenu --.,.,,re+rm V3 u3aB!rc[r KaK om uruul]u""e-"' 'nlrOO 

^r" 
oo" sxnroqeHnfl Y3 n

(romYPa), raK I{ or 3rlaqeHJll

MrpysKI4 Ha qacroTe noMexl'l:

Sex =

- I (f:r fo \ -^5o6q"r,,taa pacc'rpoino 3epKaJbHofo
rne (e:r=;l ;--r l-*u:\,0 '3K I f \

narn:ra (4m nptMoro KaHaJIa BMecTo fsr noAcrasurb tlp)'

c Poctcrra **-"1 1"fi "ff; H:*rtr::tr;"i"ffiffi-
no ooceAllgMy n 3epKanbHol\

Terbnocrb puatou"o"t"n""t"t npHeMHUKa no nprld oMyi.omry B

duanasone [,8 y"u*tu"'ut " 
pi"to* uu""*tt tracrpofiKn' B o?-

matwnatx duatwgoHdJc yrelrr4\raRae:rcu'



-

2.4. Ogrmrorlrrlcs c Mero.trI4Ko[ r{ccneAoBaHl'lt

ycroii.rlrrocrr'r YB9.
M eroa H'le c KI-le yKa3 a Hr'rq ' floHtrl€ ycrofrquBo-

cru pe3oHaHcHoro (no,'tocoooro) ycunrrcnt BKJlloqaer He roilt'Ko

rpe6osaHue omcymcmautr caruoeos6yctdeuutt' Ho *1 ycrauaBrlrBaer

onp"Aanat"yo cr.enet:.- ydaneuHocmu yctt"xumenfl om pe cuata

ca,uoeosAytrcdeuua. floclegHee BbI3BaHo reM' qro c npu6nmre-

Hr.rcM K pet(t.rM y caMoeos6yxAeHHt Heao[ycrl4Mo ucKaicaemct

$ipro I'Wy.^ rr.ett, yrydaaemcn cma6unouocmo Qopnu ALY

u xo eQ Qu4ueumo YcuneHut.-d6put*" 
"""t" 

B ycl4rl'ITentx Bo3 HIlKaer KaK 3a cqer o6ulux

4enei numanta KacKaaoB' enexmpuuecrco u j1azHumHou c9t3u

exoda u aaaoda ycuwne.nx (e u e ur u x r OC)' TaK I'I 3a cqer

npono4mlocreii o6parHoii nepeAaqn ycll'Il'renbHblx 3reMel oB

is ny peHmr OC).' -Bn*"r" 
OC npreo4nr K I'BMeIIeHI'[o sxoaHofi H Br'IXoAHoI.l

nporo4nra ocrei ycltrKrert (rxo4uar [poBoaHMocrb noA Ae rcr-

streM OC )'IlleHl[raeTat Ha qacTorax H!D(e qacToTbl p*olaHca lla-

rp)BKl,r H npu AocrarottHo 6o:rsuoi OC M oxer crarl orpl'Iuarenb-

uofi), uto n cBoro oqepeAb npuBoAlrr K tBMeHeHHlo efo rloKa3are-

nei: xoa$S n]lle :,rra ycureHwt ' nonocbl npo[ycxaHut' EopMbI

AHX. flocxo,rsxy 3TI'l I'nMer€HLt B3aIlMocBt3aHbI, MoxHo 3a'44-

BaTb orpaHltqeHHe Ha AorrycTI4M Oe IAMelIeHr{e o'4Hofo !B noKa3a-

relei, rorAa ,r Apyrue 6yA1n rmxo4mscq B AorrycrllMhlx npeae-

lax. O6rrqno 3aAaercrl orpaHI+IoHHe tra MaKcI4MaJIbHo Ao[ycru-
vrrfi rcoerft! nqrae ycl{JIeHI'lJI' Itoroplt fi tta3blBaerct{ xosQtp qlaeH-

rou ycrofivntoro ycuneHllt l, olptA"-ry no i[ opuyle

NOycT- Q.5)

rAe 0<kv<1 - roe<pQ r'ruaem ycroiivueocru' oflpe4en-{rcul4fr

yAaneHHocrb ycsrxrert or cav oaos6laige Hu.a '
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IIpn ky:0 ycvnwrenb calronoo6yrx4aercr, nplr ky:l ycvrwtenb
a6co:rrorHo ycroilvan (Ho cooroercroyloqufi Ko966rryerr
yc wteHhe paeeu qnro).

- K oeS{ nqlre rn ycroiirruBocrr4 onpe.4er,tlter lcueHeHue xos@-
lpaquenra ycu"'re Huq yevnwrenA 3a cuer 4eficuur OC:

^u_ 
r,(9.. og).
Ko(coc) '

fAe 5061 OC) - roetpQaqaem yclzneHlrlr npu orcyrcranz OC;
K6(c OC) - xoo$rf ngaeur ycu,reHu.r npr.l Ha,ruuuu OC.

06rr qso c rtnraercr lotrycrlrM bt [, ra M eHe Hre rcor$r! r.l{He nra
yc4rreljujd:a cqer OC na 20 Vo, qTo cooTBeTcTBy""-, *r"*,
kv:Ko/l.2Ko{.84 a o4HoxacxaAHoM ycnnr4TeJre, ky{.g6 _ r
AByxKacr(aAHoM, ky{.87 - a M HoroKacKaAHoM. B 4p1,r_r4,< cJtyqasx
ro:QQ uque rrr ycrofiu neocrr.r esr6rlpalor r npeAe,la; 0. g...0.9.

2.5. OgmroNnrrrcs c Helruefinrrvr.r eQ$erraura u
rlHefrHr,rM H r4cKaxeHqq I\a pr e yBg.

M e r oa uqecKue yKa3aHus.Heo6xoauMoscnov_
Ht{f b onpeAeneHul npoxo4Hofi xapaKrepHcTHKH VD, role6arels_
Hofi fi aM rr:rrrygnofi xapa.rrepncrr.fi pe3onaHcHoro ycpurwterl,
rrpuilnltbr rIorBJ'IeHlIr ,rr.ruefir+rx u He,ruuefinux HcKaxeHr.Iii c vcu-
,Tnrerr{x. rx( cBq3b c rpopuofi rpoxoAHoii, aunrury4Hofi H aMnJla-
TyAHo-qacrorHoi xaparreptcrrtl<.

llusefir*re Hc(ax(eHr.rJr n yBg ao:Hnraror BcJ,reAcrBr€
HepaBHoMepHocrn A9X s npeAenax cneropa ycnnuBaeMoro
CW TIATIA.

Helagefirgre Hcnaxeur.t B pe3oHaHcHbrx ycHnmeJ,urx Bo3_
HHKaror 3a cqer HeruueinocrLr aM rr;rrtryAHoii (no,re6are,rrHoii)
xaparrcprrcrrrxu yc nllrcnr, npurog.rupfi x zcxaxeHno $opulrorn6arcrqefi ycunr{BaeMnx AM cnrrmnos. HeluHeiinrre ri**"_
HHr B pe3oHaHcllbrx ycHJrr,reffrx Bo3 HHr(aroT npu cpaBHErer6Ho
6olr,urr.rx ypoBlrlx cnf HaJroBj TaK KaK B o6rra"r, 

"u,r">t "^*no"raMnnr y_4nar )€paKrepucrfiI<a, KaK rrpaBrrJro, :rzHefiHa.

2.6.Paccvlrrarr yc vurvffeJrb gucoxoii qacrmu B coorBercrBua c
BapuarrToM aoM arrJHef G3aAa HnJr.
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Mero4tzvecrne y:ra3dHufl Anr e11311nur

o." J;;; ; il; Y-'::{il:* T:l;::;ffi $Xf i'li :. H#
uotu y rc yue6utm*{!Lliot'i*"H'r, 

noAroroBlirI' orBe'rbr t'u
Hacrotlque MeroAWlecKI4e yl

KoHTpoJTbHble ronpocu (n3)' ,^6 hare,lbHocl b

2.6. I . Pacc'{rrar6 KoIQQ trwe ir yc me Htjf- u ua6npare'rst

no ilr"o*v Kamny pe3hcrr'tBnoro VPU S""'2'?.1-^- 
"t',r"tr4cxorrue AaHHI'le AJII pacqera: rparo H:rop- f l"J 22'' eM-

*o"to"i"i"#ii "k*in'c,,=2O 
ncD' cr=120 no' octarsrure

Aanr+re nra6l.2.1' Ta6nwp2.1

4 5 6 7 x
N naPnanr4 2 3

AB_ CB p CB AB CB

-),J

AB
CB J,JA'-::=
0.33 0.33 -t.J 0.33 0.33

R .- K('M
70 70 50 50

50 50 70 10
Qoe,*

Mero4nuec Kne yI(a3asuI Heo6xoA^f "p-"-

Br4nbl{o onpeAenrrb conporlmnenue *Il"f.T::::y"' Bo gceu

;;;.;;";;;""' 'orunr 
coryorsBryHffi 

IrPY3Ku

(enzr nuen fl ocrleAoBarer!-Horo ..",,"rt""i?i;".r J;;l:
"0" ".#fr ;"il * ;;;;11" ^Tl":::J#;; Tffi 

*;"X1:
flDe Heopc Yr' r' ,', npu*"^""Kr4 paBHo C.npo-
Harp)tsKlr pe:Ko WeHbura"t: ,-^.-.^,-^^-^rn) KoHrvDa 

',pH 
po-

lilH;li" f..;:;;;;;;oro (pexetff opH-"' 
TTt:1^H:"0":.Cle4osareluno'

;;;;, Z6=rp=p/Qp61x=1(/ronoCrQpexl'

lc 6upa'remnocrr no npsMoMy KaHaJryvDvrr '" 
"";:ffi=ftH=?'

rae Rg=l/ga, 93= g22+1/RK+ gBx2'

flaparrlerpst rparBHCTopa fT322 sa pa6ouefi uac'rore UoNUO

""p";;;;" 
*,'crre.qyrcu.lrx Bsrpaxennfi:



s',:ffic"; c":f#c*;

C rz:1 '8r(D.
Harpy:rcofi VPII ssr.{ercrl Bxoalloe conportmneHl'Ie cne-

Ayloqef o- Kac Ka4a - npeo6pas oBarerq qacrorbl : gsv2=$ t t =0'5 B I r

( noeo6paroearerb rarol(e BblnotHeH Ha rpa Hl ncrope fT322)'
' 

2.6'.2. Paccuvrraru rcoe$r| nqlle nr ycHJ'IeHHt' ros$Su4lern yc-

roffqagoro ycwrcHvfl., nonocy nporrycranul u u-:6r.rparelrnocrl

oAHoKacKaaHoro ycur,vrrenl na sagguHofi vacrore (g:u VP{ - ur-

6rlpate:nHocrl rlo coceAHeMy' 3epKaJIbHoMy li nptMoMy Ka]rartaM '
an" yfH - rc6r'tparelruocrb no coceAr€My rcaualy)'

l4cxognrre aaHHbIe Arln pacqera cxeMBl puc'2'1 (KB2, KB3):

rpaB lrcrop 1T322; C,.in{"-in*C"*:1 10n(D Ha KB2'

Cr*in:l30n@ na KB3; mr=rnz=0'l9; ocrarbHble AaHHble B

ra6sl2.2.
Ta6

N aapuaura I 2 l 4 5 6 7 8

Afiana3oH KB2 KB3 KB2 ynrl KB3 KBz KB3 vnq
qacrora f"p

vfl
f,p

tI]II

a, 30 35 40 105 30 35 40 105

2.2

I4cxoAlrle AaHHbIe &rlt pacqera cxeMr'I pvc '2'2 Uff{):
rparBncrop 1T322; Cr{z:510r@; Q:r{sz=Qe; mr={ 2;

m2:0.05; B pexHMe Yfl $r rax nonoca) B-Bxp=l; e pexnvle lllfl
(mupoxar nonoca) B=2.41; ocraJlrHble AaHHr'l e s ra6it'2'2'

MeroaraqecKl'Ie y Ka3 a Huq. Pacuer YFI se4erc.r

no OoWyraM Q.1)...Q.4) c ylreroM roro, rrro g1=922' g2att'
flpu pacvere xacrag3 VII9 co cBt3aHHbIM I'I KoHrypaM 14

tpuc.2.2) pe: ol*tHc HbI fi Ko3t|Q Iruhe Hr ycr4 eHLrA' nonoca ttpofiyc-

xaHltrr Lr Lc6r'tparenbHocrb no coce.qHeMy Kawl''ry onpe4en.qmrct

no cJre,lryIoulaM QOp'aylau :

1 + (f/fsy
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3.zl4ccte'osa'sryi"#;fr J"ffi :1"#T""":"i:.J"*
O enrrl AI.ra[a3oH 

qacror' B ]

* - 

ilj l IH" 
^" : T, fj' ""H:"f "#fr : H:"J" f ffi #.].T -

xossdraur'rem YctrneHllq ' no'

"o"i"no 
n3Xn';o;li".T?; 

v Ka3 a HNr..co6pars_ cx::t *

ffi:#*%"#:*r;id1sffi*JnJfi :'Tffi frr"Jt

ft ffi *ffu ;:s;ju:txl ff" I'TIH H'iH ili
Jf"f 

:]:X$;::,;*'."X"J'}J^I;"-"y.,1"1":f :""o-

::"l."#:f^#'.:f"^**ru:U#il91:r[:[i;:tr.
:*r*luil;"rrmrl"l#:""J'""'r"'#lT'"?1":i#'
;"ryxxr:HHH;:ffi:;sl'* ***ol,cr,'.Y Yclrrq-

*-Xlt#""T;,l"" *'" v Ka3 aHt't'' tl1-.^Ty"*n"

*:m:#km'm;r;,;i;tf,;ig#!
r*f ru;x;::g;"9;i""5lxl;r"x";1.j.
nacrH pexeKqlr - Ha npor

lXltf1"ilf :# Ji:['""#l llXs fr l#"""r o pe3 o'' Hc -

'"'llTb**"1T1.::f ffi ",.ffiTni:H'r:"#fff ::ffi;
HaHcHoro vPt - p:]::fift:* ;:;"He'ry. 3epKar'bHoMv r'l

flPorrycKaHwl u lBb!{pare

I 
*"?J"f frHf; 3aBt4cr.rMocrb ocHoBHbIx KaqeorBe*{t'1x noKa-

sarsrefi or qacrora rmcrPofiru VFI '

3r



Mero4n'recruc vKa3aHI'It fleperunouare'rl

auarvBoHoB IrpI4eM HI'IKa ycranu"^" u noloxegne KB2'

ocHoslsre noKa3arerl VFI rcueprru * 1ry:'^::T-""

ffi#"i#fr:ifl l:ffi#*;*Ji'ffi #,#*-'
nonoca nporrycKaHHe onpeAerue rs" *-15:.:;;, 

l-^,1,"ur" o. not-
;;;.;;t;era6'rurry'Ilocrponrrpa$nKt4r4jMet€HHto(
"rrir* no**ut"n"l cn qacrorrr Hacrpot{Kn'

3.3.2. cnqrr u"-^lyo"yo xaparrepr'rcrl'ny 
--VPr{'

Onpegenrru fpaHl'lFl nt""finoto yqacrKa aM Mt.{TyaHoI't

-*ffp#H?qecKI'te vKa3aH14e' -BbrxoAHoe

runp"*"'*'"""pu*pa "1ffi i".il1%;fr : ttr :;"f"
qeoes 5vB' ,{auurte rauePel

t*3.f,r*I;o""arb 
xapaKreplrcrncn vIF{ co cBs3aHHbIMI'I

*tiT1T 
6to"otnrrl' oc HoBllbre KaqecrBeHl'ble noKa3arerr' oA-

HoKac(aAHofo YIFI - nelgnaHcrufi ros@Q uurle Hr yc luteHHe' tlo-

;;;;-"p""y"."'*t1l"9^ol#.fi 
"ff f""*T';'ffiffi,.Y'fi "J;

0.1 r'r lc 6r'lPatenbHocrb no c,

nonoca' H "ur'tpoKafl ooroca

MeroAuqecKI'Ie y Ka3al 
', 

fl ' Co6pars 
^cxeuy 

AJL

*" *;;" i4;:tj * xm;li*::f;n:: ffiTii""H
noAarb *.nptn.e*e t""''" "iroi ^fFi ;;*;" Kacr{ara noAKnIo-
xo4a,arr rB>). K *,""Ay-1.1;";o;n"*,i 

*ou66"rrr"Hra nprMo-
q}Irb M HJIJ'I l'lBojl brM erp' I lpt'r otrPsA€r'ln'-, ''"-,ll- l.rn*"no no

vroJlbHOCTI'I lBMeptlorct "ono""' 
npor "xauy v!]1fl

vnosHe 0.1 r.l 0.7 lr naxoarrc" ^ 
o"to*"n""' IIpu onpeaeleHlt}t '

'#;;;";;;;*""*"::"#;TI"Xffi I";";"$TolBMeplrrb
rcord$ nuuenrut ycnfleHwl npHParu'Punrw J; "^ cBr3aHHblM 

't""tlil' c -;; * * .T^#TH::r" 1froJ*",,"1f"*u" o"
KOrrTYPaM lr B Pe'l(hl\iax 

")"3

too"Tottr"orqecKr{e yKa3aHr.rr. C o6parr_ cxernr y 4m

ra"naoo"u"""g"y**"*^"oJo BxoArpa*Hcropanep-

,



Boro Kac KaAa v rFt noAarbiantl5[# 
o,}[?"Itfi Tiil:::

:lzrtulJloB (c BblxoAa (MKt't )'

ou"nuou noonn'o,"A" "-lTil"#"i.h " 
pexr4Max "y:rar no-

Cnsrr A{X ABYxKacKa'L

oo"u" 
- ^ -, -" *'p*il, .::"'it,r:?."tfif 

" 

o"t 
i* XJ#J""' I:

r,rerrpoHrrsr fi HacroroMep' 
-t 

tu*i*a"oro 
vnq.

"n* 
o"no 

" 
*' 

" T :i'6-il+il6iiffl;"ffi 
'onpo .'r

1. Hag rgqentle u KaqecrBeHHr'Ie noxagarelra YItr[ r'r Yflt{ '

z..ie:pirr^"nRtnu""t-"-'it-""":::""TtX;*;v;f;
o6:r,scurre Ha3iIaqeHIT^...1:;u".;;;;;"; roKoe 6a3br r.I

noctonnnofi I{ nepeMeHHol

KoJueKtopa rpaB [4cropa' 
rnbHyro cxeMy racrag,a vIFl c

3. Hapucyine rpuHllr{nlralb H} rL' 
-:.1'":'^- ";;"'" Ha3HaqeHI.{e

^"#"l.ti*'" 
nonocoBbrv $ ra'rsr pov ' o6r'nc nme rra:+r

treveHToB cxevH' no-Ka)K Kl e tryTh nocrolHHoit n nepeueuuol't

.*tu"**t"U't otoe 6arst H KonfleKTopa rpam cropa'/Du'

4. Kar ou6upa"t"" p"*^ 
' 

Oa6orsr 
" 
rocr<aAa VFI? Kar

*l*""'"-'i"'i *":**-1ffi#Jflf; 
BpeMeHr,'anprxeHI'rfi ua

3. HauePr rre^rPao rxu tc 
npn Aeficrs'u Ha ero BXoAe c'Hycott-

6aae r.r ua Ko''r':re RToPe YD-1

trar|Horo l€\{ oI\":r}tpoBaH*'O'.o "**nu; 
aM rnrryAHO-M O'nJnxpo-

BaHHOfo cHrl9-14 1'. ne I{r^ flOroca
6. Kax lcMeHterc'r r<or$Q nune m y""n"1Y:^-'

tp:,;.;J; *o"pu""n"t*"" yPtrl npn ero nepecrpotKe B

TH":#";;[T*u*un"*tt cxeMv pe3oHaHcHoro vcnqr'rerq

n o6lscnrre ruero'ulrKy ee cocraBfleHm'

8.C rarofi u"nuo npooJi't-*- "otnu"o"un'" 
Kac(aAos? Kax

, rtl'o-"y*"t"*ercl npar<rr'ruecru?
'' ; qil;;". -.o1"1?":5*i;;f ;1:ffi 'S; #J;
Vxaxlrre cnoco6st oclao're

ffi; ;; ;;;;; n YBL{ npuHur naanbHo Hevcrpa*^\4 a /' 
-

i0. Ka,. un-"" ""y"ptlil"';;;;t*" 
cer:s na-pa6orv vBtI?

q"o non,^o ""r"r 
noo v""o***"io p"ro*n"to.o (nolocororo)
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BxoHffi 3ffi Hrcoffi {i3ili*"*
METOAtrTTECK'IE 

YKA3AH'Iq

K Jra6oparoPribtr{ Pa6oraru Ne 1' 2

**""iFjft3fr^!6ffis."
"":SS##S'#fm11?R.n, 

^, 
u**,o,exstrK.,,

.kiff ffi'3""li$li,qi"t#r"fi ;;tt#T#ru"*
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