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TT I'A B TIJTA B 6I NOJI H E TTI4'T PA 60T

Jia6oparopHLlc paGorru'{BrtK}Tcc seorteuleuofi cocrannofi qacrblo K)rpca

:)JteKTpoTexfl!4Kl':l"

OgE graesr c*oeii uenrlo:

l. Osnarontutb cry,{enToB c ln€btenraxn peanrgblx 3nerrprlrqecrrlx uenefi u

fipol{eccaMlt' ni}Oficxofff,I$JrMlt B UHK; ;i ^ftnaa?. 06ymrr )*tenrlo H IIaBbIKaM obpauefirffi c l{3Mepnre;ILHoii annaparypou u

Tgxtt!{KI{ 3KeIl9pl'IMegTa;

3. l{ayuum o6oorlatn u o$opr*rnrT pe3yJlbTai'bl 3l(cnepfiL{eHTa' cBtlar$ 
"eopHlo

c nparn'rrofi * IIo"&rBep'4I{Tt' onbIToM notroxenl{€ TeopI{K;

4. Ilpltnu'rr, rtatsr'IKn rladopa"ropnrux lrccJre'EoBaunfi na npourno5crae H yMeHI{e

pat6raParrcr B Hx PesYJIl"raraK;

5, Bocng'rrtnarb llaBbIKI{ B IIayt{Ho - r'lccnegonar€nrcroii pa6ou'r r o6yrarr e€

Mo"cAHrqe . '. 6olrurefi
I{a6tparopnare 3alulrlrr rpe6yor or cryAeKToB €Iqe

cail{ocroxreJIFHOCTI4 [1 aK'l'I{Bnocfu' q€M lrpaKTHqecKne'

So *twuna J'il6opant('['watx pn6om 
'&$tdhtii 

cmyderm o6a?art

yc$nurrlb nf, (EsaJrfr ,"ext! ltKtt 6erc natuocmu l' cl&poza coflnrcd a mt ux

flptt uo,nroruBKe K Bt't$olll{eunro na6oparopnofi pa6orrr cry'[erlT AoJDKeH;

1. {-hsanoumcfl c Tespnsfi l{ecJlegyeMoro Bonpoca'

2. 9e1xo np€,4craBnri' ce6e uerognry nposeAenl{s 3xcnepuMenra'

3arclonst* ee6e Slaur nporoKoJra lrponeAenl{tr uadoparopriofi pa6oru'

Kovepegncr*:ra6oparoprro*pa6ore.&0nycKar0Tc'€TyAcHT6I'rrpeAcI"3lIBIIIHe

o$opuneau*1ft c'r'{er' "o 
np*oy*eft pa6ote H nora3aellrt{€ Aocrarotll{}1{)

rlo,{io'l oBi,sHHO?Th r: npe,Ec'rotu{'cfi

& wnon nenue n a6 oPamoP$ofi PeSa ktw

I^[DoneAesne na6oparopnoii pa6o'ru c'TyAe]IroM uaql{Haercs co 3saKoMcrBa c

o6clpyf,onalrrervt xadoparopnotl yc'ranoerca'

l1epe,r1 rent, uu* np""'y"*tr' x c6opre cxeMht' neaSxodu'va y6elumca a tta"u'

vt.lo tenib on *r*o"nrrr.'Hr""p""en"r*ue npu6opu r'r o6opy&oeatil{e cmrBercrByer

yKa3aH}'ttlu oflfi ca}{I{s'

f,Ipn c6cpree 3ilerrpuq€cKoil r{enll

npgnep)tcl{BaTi}cs cfi e.E}rro$ero rlop{Axa;

?

u pa 're c lrslo seo6xo'u'truo



1. C6opra qenl AGJDKHa npoBoAHTct npn ptgoilKH-vmwx py6tanbEl4Kax I4

OTK'IIOAIEHHbIX ABTOMAT:X.

2. Bna.rale neo6xO4nvO BbmoJII{lITb c6Opry cnnogoi - rorosOfi qacTn qeul't

(ucro.rxrru nnTanufl, cotrpoTaaneHut, aynepMgfphr, ToroBhle odnorru

BaTndErpoB n $aroverpon), rateu noIKiDOtrfiTE B0r5rufelp5l, o6uorrur

HarrpsK€Hr{f, BaTTMsIpOB fiJm t}arouerpoa u t.n.

3. IIo oxonqasruo c6opxu qelru H€o6xorltMo:

. Bbrgecflr AsrDKIar JIATPa na ryJreBoe rrorroxegne;

. ABIDKKI{ p$rynl{pysMllx peOcTaTOB IIOCTaBIlrrb B IIOJIOxeH[re'

COoTBeTCTByIoIrlee sau6Onruruu COnpOTfiBneHntM {sa HCKIrrOqeHge[t

cJr)AaeB, cneq[arrbHo oroDopeHllblx B olrlcaHunx ra6oparopHblx pa6or);

. nponepnat coe'rBersraxe qpeAeJros rl:rMsperrut Lt3MepareJIbH6Ix [p]r6opoB

O211HAaSM6IM BgJIt{lIHHilM TOKOB I{ nanprxtenrft, OTKOppeIGnpOBaTb IryJIeBOe

TI0JIO)(€RUe CTpeJIOK.

4. Hcro.rnr'rxu rnrrilnuf Moxlro noAK[rotrarb roJIbKo rIocJIe npoBepn{ co6paHHofi

qem{ pyKoBo.4r{rerrcL{ (npeuogaBarereM) pa6or.

5. Bcrrue nepecoeAr{$eHr{r s qenl{ B xoAe pa6or golxaru aEIIIOjIHATbCS nptt

STKTilOqSHKOM IIIfiAHuU. IIOCne raXAOrO qpUCOSIEIISHI4a 3;1€Krpr1rIeCKarI qenb

danxsa 6umt zaaow nposepeHa npenodaeamenen.

6. flpr ffo$gfi neucllpaBnocls, sarrrelennofi B pa6$re o6opyAonaflafl' cJle,{yer

aetwed*euaa omKnwr,&rmb knmdltae n coo6qrrs o6 gr:ora pyxoloAlmefio"

7. B XOXg pa6OrU 3etrIlCIlJAeTCt rrOKI{AaT6 pa6O"ree M€CTO, He STKIIIOTIHB ll€trb OT

I{CTOTIHKX A TTfiTAfr T4'.

flporegenne 3KCneprlMeHTA HalmHaeTcf c IIpeABapaTetIbHO1.O I4CnBitaH}Ir. IIpn

3'roM, n3MeHtt a 3aAaIIIILD( npeAeJIaU( HAnpt:KeHue I{cToqHI{xa' corlpoTl{BneHuf,

IrafpFKn H T.A.r n€Ocxo,rurMo nl]ocrleAlrTb 3a Kaqe€TBeEHbrM XapaICT€pOM

nCCneAyeMOn' npoqecca, npo8epl{Tb npaBHIlbHOCT6 BKJnOqeHHs I'1 BLI6Opa

n3MeprrrenbHLrx r|pE6opoB, peocTaToB, €urocrcfi u r.A. , I
Ilocne npeAaapr{TefiEHom npoBeporrHoro }icnblTaHt{t xeo6x(}AiMo npoeiirN

oKorrtraTerbsblfi ercueprurear c 3arII{cFIo pe3yJlblamB l{sMepeH}rft .

3auepu pexoMerr{yerct npoBoAl{rb qepes paenue npoMexyrKl{' fla Kompble

AeJrI{TSt Becb Ar{a[a3on r{3Mepellflft rcc;reayeuofr BeJI]rrlI4HbI.

IIo oxonqannu KaxAoro srarra na6opmopHoft pa6or6l Ao pa36opkll HnI{

U3MeneHI{t \enn ct edyem noKx3amb npenodaaamen&t pe3yil6TaTbl C TeM, qTO6bI npu

neo6xoxrruogm Mo)'(fio 6ruro norropurb 3I{cIIepnMeHT-

Paroopry qenl{ crreAyeT npor.r3BoAr{Tb c pa3perrreHrfr npenoAaBaT9tf, H IIpH

IIOJTHOM OTKJIIOqCHI{K qEIIH OT IICTOqST{KA NI4TAgl{tr.
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Drqsl I]o r]!,iffo.]rueHsrlfr pa6oTe ooe farurn€'rcri l(axi:{blM cry,{eHToM E r*Tpa"-IH

q,.r;.r xa$r:pa'l'opu;rx p;r6o:r' [l.]ia IIa orgsilrl{blX nrrcraK- B noc;re{Heu cfiyqae

tst:3troxwo o$*pl,oleuxe o'rqera H& K{.}Mlll'torepe.

{Jrue r ,trttuteH Brrlol{a'\'b n ce6x.

c .rli.Ty]iblnr,I* {t:!c1-, fia- ficr:opoM yI{a3bIB&e"cA HallMensBaur{g I{oJilIe,IPKa"

.ua6{rparcpripi, 
.EtoJ\{ep id }IrlIthteHQBaHs* rlaboparopxrofi pa6ot'u, $a*rannl

1I t{lIIIUI{aliI}i (]llYj}€fiTa' HcFtel} er0 r?}'llubl;

e ue.nb pa6{vrbi;

s $xsMbt t{cejreiry0h{F,tx B pa-6o're 3.[gKtpr{r{ecKltx Ueneii' pi}"cqeTHbre

$cpmyJ]r'1, ra6ilnll6i { pe3yni'TataMi{ !{3Mel}eHufi tr &siqlicreFlrlfi, rpa$nxn

s .4l{Arps-M$lb!, #JlcfocTptrp}'lotu}te p€3yJlbTaTbt 9K9lft}pRMef{'rit.
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JIAEOPATOPIIAfl PAEOTA J\II

HCCJIEAOBAHHE NPOCTbTX JII4HEfiIIbX 3JIEKTPI,IqECK}IX UEIIEfr
TIOCTO'IHHOTOTOKA

Qem pofumx.' oubn'af, npoBellxa 3aro'oB o*m r Kupnn$a l{ccnegorare
pacnp€AereHnfl nanpxxerufr fl TOKOB qps nocrreAoBarerElrAr4 tralranneJrbEor{ r
cuerrrausot{ coe4ruerilru coqpormBnerrufi .

Teopem{vecwe ccelenu,
., , 

Perncrop - gro crpyxrypauft g,re'err? SJIeKTp""tecKofi qeml, oc'oBrroc
" Ha3HalrerrHe K0ropono oKatbrBarb !ilrBecrnoe (nounranrnoe) conporr{BJreHue

areKrprrrec*o'y ro(y' Ha4pu*sp' AJrf, peryn'poBa'Htr ToKa n naupmeuua. B
3neKrpoysrarroEKax pe3lrcropbr ilpxMeE Klrcc B KarrecrBe BarpFolrrrhrx E
trycKoperyJrspyeMhrx peocraroB godarounux cor+anssnenHfi K H.KOTOpETI.
gnerrrlxlnpneurrrrraM, urerlpor{3uepnrsJrbnlru qpn6opau u .ry. SlerrpsqecKne
qeflfi rr lrx )FracrKH i{orym cocrorm lt3 coegnnegnbu( piBltr{vno uex.qt co6oi
3JIKIpoqprleMH]iSoB trrf p€8r{cropoB: tOCrreAosareJGRO, n4paJrre,r6no f
CMCIII:IHITO.

Toru x Haqpnrexr{fl B BerBffi enerqpurecrofi qeurr o4p€Ae.nxercr
cocraBfiexlleid ]rperueascM crrsr€Mlr lparnerxfi uo 3axosau ltnpxrn$a.

.{r* iuo6oro ysJra Ha oc'o'agau rrpBEIIErra Heqp€p'rBHocr' rora uoxer bHTb
3a[ECaH nqcw& zaxaa Kuoxzoha. r.e. aarespauvecKiur cyMMa roror nerrefi,
o6pa:ynry.rx )aerr pa*Eo nyrro f, l* = g.

Cmrnomeune f,E.s=f,ry.Ip Bxp&xaer co6ofi nnopof,:axou Krpxm$q
rnopufi ycraHa&rMBaET ror $arr, "mo ame6pauvecxar cyrrxa 3[c r,croqH'KoB B
nrc6oM 3aMKH)moM Kolnyp€ gnerTpilqecrofi qeni,l panua anre6pauuecxofi cyuue
naAennfi uarprxeind Bo acex yqacrrax Korrqtpa.

Sueprvtrvecrne coor'o''€nuf, s gJrs*Iprn.tecxofi qeml Mo,*'o noJryqlrrb,
qpfflden r 3arof, .{xoynx - Jlemla.

B qcuu fiqroqnuK pacxory€T sxeprr{xr, fiepexoAf;ntyro B conl]ortanJregr.rrp( B
reruro. Irpu II€p€Hoce KoJrs.recrsa sJIeKTpEyecrBa 3a BpeMrr dt $crosH[Kou
co*epruasrcr pa6ora d"A = U. dg. MouFosrr p = dA/dt = lJ. dq/dt : IJ . I :
r. 12 = q.II2 (tarow flxoym-Jlenqa).

flounuo vroro, o6ugle MeroAbr qpr{Menrrorcr a'TeKarool'e s3 Tex x(e 3aKoHoB
Apy.ts€ -MeroAbr, Aar}gllre a HeKoropLD( cJrlFraflx MsHee rpoMo3AKr{e p€[reHr!, 3a
cqlr ynpoureunt qerur HJIH pgcqrr€Henr{f 3aAaqlr Ea psA 60aw npocrrrx 3a.Eaq.



B qaersoc'ra, npn pacqere 3neKTpr4qecxoE rlenu c oJlHnM ncroqnuroM
3i'l€Krpr{eecKcii :eeprnlr flpr{ cMoluasr{oM co€Ar{HeHHH npr{eMHHr(oB,

rrpegcrarir{Ioil{r.tM co6oft cor{erantte nocr€/IoBareJlLuoro tr napaJlJlenbnofo
coegullefi r{r{, npr{Meluercs aemod npeodpilios{tHa*.

3r'o'r uerog Balcnioqaercr B 3aMese fracrr(oa cnoxnori qerul 6o.uee npocrf,rMu,
lrIE 5KtsrlB&{el{Ttr&rMr{r T.e. ne 36r3brB{lroIIIEMl{ H3MerI€HI[r HAllpfxenl4tr n ToKoB B

{}c.TaJIBr{OM qaCTpI rlellr.
PaccuotpNrrr rrpl{Menex{He 3Toro Me.ToIla K pagJrnrt}rblu BH/{aM coegnucunc

npHeMaltK{}B.

Ifpufiapw a ofiopydownae

L Flc'ro'rntrx {Ioclotrflaoro rora r{a Honxranbnoe sanps)KeHu€ 12 u 24ts* n rox Ao
l2A.

2. Ji66oparopune lrpouoJror{Hr,re peocrarbr * 3 mr.
3. Alrnepue4r Marlritro3rrexrpr4qecKofi ct{orsMhr:rsna Ml09 ao 54 * 3 rur.
4, Bonr,lverprr - 3 rur'.

5. Coegilnrere.Irb,H6{e rrpoooAa s HaxorreqnnxaMu.

If apnlo x ebr ttoft fterrafl p a6om ot

l1ocnedoe anteaaune co eduue*ue f $ucmo{ra6.
tr" Codpars steKTpfqecryro cxet.,ry corirauro pnc.l.l tl upe/IcraBHTE e€ lla

npoBepry. Yc;ranonr+."rr fiBnxxn peocraros B nor{or{.eur.te Harldommnx
collp$Tr{BJr€Hnti. Srnro.rurt nl{ta$tie.

2. l{silagfi-fin 36[a{eut{n conpo'fr{Bfieunfi tar, .rro6st rox B l{enr{ He npenalrran 5A,
Ans AByX * Tpex $.r{rqaeB a3MspI4TIr BonbTMeTpoM Hanpfi)KeHu€ Ha Kax(qOM I{3

AByx 1"racrxots fienu u o6qee Haflpnrienae. Ilora:anux nplldopoa 3aru{carb B

raSxurdy L"I. Brrnotuarb pacqerrr, [pe.qycMorpenHwe m6nur1efi LI

*-

Prc l. I Llorneltsamenopoe coeduqewte DnuctnoDor



Tofi:turta I-I

Ilapannenouoe ae&neaue peanemapoc.

3. Co6para snexirpuqecKyro cx€uy coilIacuo puc.l 2. Bxnroqurr nurauns.

4. HsuegrJr 3HaqeHHr corpourmenrfi pgsncropoB AJrt rp€x cnyrraeB, rra6JlxrAarrf,

nora3ast{r a]m€pMsrpoB n Bor6rM€qpa, cofrnogar ycJroBue,.rrc6u ocrqnii ror a
qerrr{ He npeBrurr{M 5A. Ilora:arma npr6opon 3arr[carb r ra6nnrqy 1.2-

Bunonrurm pacxeru, qpeAycusrpesusre radmrqefi I .2.

Ta6au4a 1.2

Cneuanno e coelwtetue p €3ucmap o 6.

5. Hcnonr:yr Bce IpH pcancrsp4
puc. 1,3. Brrno.rnTl rrrrarne.

Pac 1.3 Cueuailroe coedntenue pazttcnopoe

8

Pttc 1.2 llapanenuoe coel&etae peilcrnolw,

.I!&

r/n
,{anxue nafrroxernfi ,{anrrre pacreror

Ir I2 Io6q uo to6.p"* Rl R2 Rod.pct R'o6.p"o

I
)
5

co6paru



6. tr;l:irr'leHrs 3HalreHnr conpoT]rBJreHafi peruc'ropon An r rpex cJr)rqaeB, 3anHcarr, B

ra6.rru4y 1.3, norcasaulrrr aMnepMerpoB n aoJlbrMerpa. BunonHHTb pacqerhr,

npeAycMolpennnre r:a6ruuei{ 1.3.

Ta6.vu4a 1.3

jtls

ril
n

,I{anHge Ha6nro.{esufi .{anHrre pacqeroB

Ir I2 Ia = lo6' u1 u2 U? tI -"oo R1 R2 R3 Rr*" Ro6.pn.'

i
I

J

Menwdutwexue ynqs&rtafr K nposgdewurc pafitmat u abtnanrtettttw,

pdcqemwo - tpafiuuecxoit .r&cnta

1. Conporirrneime KaxAoro ]n{acrKa rlerur onpeAellterc.tt no rarouy Orra
R = ll /1, cofiporrrBrenr.re BceE uenn * nn Sopupre R'o6.p*.* = Uooll. PacqgrHoe

conporr{BJreufie sce* qenu npri nocrJegoBareJrbrroM coeAl{r{eunn oqp€AeJuierc{ rro
tlop-"tyre

&o6.p".r=Rr*Rz
06urr'"e Ha$prrxerrne onpeAerrerct no +opMyne

Uo6.pac* =Ut*Uz
fIpH nocnegoBalerbuoM coeAr{HeHr{a p$I{cropoB (o'r. pr.rc.l.l) npoBeprercf;

clrpaBeAnaBocrr, BToporo tarosa Ktrpxroiba

Uo6ur= Ur+Uz =/Rr*IRz
Ilo;ryuenatte pacrreTcM 3HaqeHlcr Ro6.pac" H Uo6.p".* AoIl)Knr{ coBna,4aTE c

BeJrr,gtrnaMg &'o6.pn., g Uo6. He6onruoe pa3nrur4e Moxer 6rrrr ncnegcrnae

norpeurnocrs* ripfi r.r3Mepeunrx.

2. f{pra napanne.}rbxoM coe,quHeurlr{ p€3r{cropon (cu. pwc.l .2) fipoBeprercrr

cnpaBeAJrr4BocTb nepBofo 3aKoHa Kupxrotla. o6rqee pacqerr{oe coflporfiBrefir{e B

AaHsoM crrrae oqpeAeJl.{ercr no soprrryne
Roo.pac,r = Rrfrz/(Rr * I?z)

Brrreraloqeii, rfi SopMynrr Anr oripeAexeunt o6rreft npoBo.qr{Mocrr.r KaK c)rMMbr

npotsogr{Mocrei yuacrxoa uerru.
lLL

R.fu*:&*&
Sxer4saneutroe conporxBlreurre Mox(Ho rax)r<e onpeAeJrHTL no :axoHy Oua

Rr*" : U / Ioaq.O6a :Haqelr[q .qon)rHr>t coBrrararb.
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3. flo 4annrnr ra6nnqu 1.2 uoxaro rrpoBeprrrb npaBr{Jlo, corgacno Koooptrrrlt

roKrr B B€TBrx o6parno npoflopqnoaallbrro rfr conporxnnenr{tu.,r.e. 11/12 = Rz/Rt

4. O6rqse corrpsn{Brenne R asrsncu€f,cr no rfupryne

': Ro6.mc.r = Rr +*L- n2 *R3
5. fipx:auomrenru ra6xlrry 1.1-1.3 B rpa$y <,{annHe pacqe?oBD ncodxonm
B orrrere rrpr{E€fln no oAHoMy uprrirepy Bf,trlorurennux rrrqncnenufi.
6. B gFrsre yKarrnFe, I€K BJInter ll3ueueafle BeJrllrmulr onnoro E
corpotnarenuf, naparrJrerrbrcn( B€rB€fi qps cMcma$uoM coelmrenstl ptxlf,cropoB Er

nepeFrcllpeleJrenHe roKoB r.r nanpexeurfi ua yqaerre qenn. HanpnMqp, Ilpr
.)adesbmeEan conpoflrBJr€HFt p€,:}ncropa R2 r gra pasa wenbluaeTct o6qec

Conp{vrl{Bflenlle ] IaCTxa napatllleJlbEtil( B€f,Beft Re, fi: R TaPtre yUeHLIUagrcr

3KH{raJreHTflOe COIIpOTr{BJrerfl€ rcr0qnura nnTaHr{t. IIpl emu y8qm{qrlTcf

3rraqenne odqero mra (ror Ha )Frasnie pe3rlcTopa R1) n xanpmef,ue Msx,qy eFo

BhIE$IaHr' a B TO xe Bpcurl TOK B aerBE pefigropa R3 u naupaxenll€ fla eFo

Buaolax yvenbrrrrrrlcr. Tarcnu o6pasou, irpu cileurauro]r coslr{EeHul{ peucropot
a larl|rofi ra6oparopnofi pa6ore flpatfiqecrll rltr)oBeptsrct cnpaB€AerBocrl

3ar(olroB Ouax Knpxru[a

Kout*pontaut 6(rnpocu

l. Clloprynupoaarr neprufi saron Knprro$a. qTo lralleaerct 3nel<rputlecxnr
yuou?

2. Clfupxynuposarr rtopofi saron Krpxroila {ro nasrrBaercr oneKrpl{qecxxrt

ron4pou?
3. Kar pacnpegen*mcr Harlprxsnrlt lr Molrlxocrrr Ha KaxAoM H3 )FIacrKoB qerrr,

coenrH€HH6lx uocleAoeaserBro?

4. Kar pacnpenenrxrrc{ ToK}r, saqppKerraf; }I Molrlnosru Ea KaxAoM r€ }ntaqrxoB
qetrtr, coeAr{sennGrx uapamenrno?

5. rlevy paBno 3rallBaJrenTrroe coqporl{BJlclrrle qer&r npn cMeIuaHHoM

coe$meruN?

l0



JTdSOPATOPHAfi PAEOTA JTqz

],{CCII E/{OB AFII,I E P E}I{T4 M O B PAEO'TbI TTVIHWVI 3JI EKTP ON E P E/IAI{T,T

NOCTO.'II]FIOTO TOKA

$eno pa6om6ri UcJrsnr Aasnoil pa6or6r rBJrrrercr rlccneAoBa:rne pexl{MoB
pa6o:rhr r-rHr{I{fi nepeAatru 3nsKry?F{ecKoff 3rrepr&fi nocrorHHoro roKa, r4Melouen
cocpe&oroqeHHylo HarpFKy a KoHrIe.

Teoltew au ecrcae c$ed e ruts
B pracroqrqefi naGopa'ropuoft paGore onbrrr{r,rM }lyreM ycranaB.rruBaercn

3aBncr,lMocrb rrorepH MorqHocrrr r{ rrorepR rrarlprxeHnr B npoBo/{ax rr}rHr.iu, a raKx(e
onpeileJlercr KIIJI .ru.rrrafi. Kporrae roro, oqpeAerrercr rexuarrecKr{ Bo3MO)Kr{at

fi.tll{rIa irHrrHI{ 3ner$ponepeJ{a9}I npu 3aAaHrrbrx 3ltaqeHn{x florepn HanpDKeHI4rI r{
fiorlepeqHoro ceqeF(plg npoBoAoB, n3roTaBJrr{BaeM},D( r{3 MeAr{ tt ajiloMtrHHt.

Il npoqecce sepeAaqr,r n pacnpeAerregrn r gner'rp'"recr.oft suepn{E 6onrnroe
3Haqe&!{e unaecr $arrop norepr4 HanprxeHnfi B rrpoBoAax, qro cBx3aHo c
Herrpor3ficrAr{'relrsoii no'repefi SHeprr{H, oltreHusaeruofi o6rr.rso nenlrqlrlloft (fiorepa
Mosdsocrr)). B pe3ynbrars rrorepn HanplDrer{lrc B Jrnrri{pr Ea_rrprxegne y
nilrrgMHHKoB 3neKrp{qecKoit :neprau Moxer o&a3arbcr{ Ee.Eocra.To{rHbrM nJ$r
aopuarluoit pa6orn, Mou{socrx 3neKTponpr4eMHr.rKoB, pa6oraroulrx Ha rerrJroBoM
npnEur{ne (.nanrr:tr HaKa-rrI{BaHId.{, HarpeBar€JlbHrre npa6oprr), uponop4louzuEHo
i(Ba*qpary lro,qBgAeHHoro K sI{M HanptxeHu.s' no}ToMy cH}DKeIr[le sanptxeHttfl
pe3Ko oKa3r,IBae?cfi Ea cseroeoti orAaqe JIaMI IraKaJII4BaItE , rleyrXoBneTBopr{TenbHo

pa6o1'aror srerTporepM{qecrr{e yctanoBKrr (s:rexrponaxnBlr]lK, slrerr"ponevn u 4p.).
1r a.nexTpogwrarelefi, paSoranrqnx lta rtotrltxeltgo]r HarlprxeHt4rr, ctirrx<agtcfr
riacrora Bpailiesng Bana, ysteHr][raoTcr cnocobsocrr, BbrAepxfitsarb
rparroBpeMerrnbre neperpy3Kn. Corracso <<Ilpaarlnaru ye'qpcfrcrna
3JleKTpoyCraiIOBOKD /:lO[]€TttMa{ flOTeps I{anpffXeHut ll OCBeTI4Te.Ibshrx JIIA}IHSX

pacirpsAeffnrerbfrbrx SneKTpocereli He "{cJl]Ki{a flpeBbr[Iarb 2,5o/a, a B cr,rJroBbD(

{ur.rrarurqrax 3JleKTpoABr{r'ar:exu) - STa r{oMflHa,rlbHor,o HanpsxeHfi f, 
"

YMeHu$esr.re rlorepr{ Hanprxeari.fi H rrorepll il.rou${ocrrl B jr}rsalrx
3ji.eKTpoilepegaqr,r AocTHraercr .na6o 3a crrer )tsenu{esrdf, ceqeHrr.fi npoBoAoB ilq{
yMel$IIreHHfi r{x conporrrBneHux. flpa sToM Bo3pacrae'r pacxog qFernoro r{eralrna r{
yAo$lolKaeTcn cToriMOcTb .[r{Hr{l{.

Yucgnrueslre cuJrsr roxa B rpoaonax uptt Eepe,qaqe 3JIeKTpo3Heprr{L

fitlclufa*Tcr 3a cqeT np!th{erreHtrff B6tcoKoro fiarrpaxer.ri4;1, ncrcKoJrr,Ky ilepeAaBaeMa{

1l





ll{entodaqe{xile })ri&3ailafi x *poaedenum p*6omw u &wnoflilevuwt

p6$tet*Na - zpa$uuecxoi| ttd&ntl

Sxar.getneu'ruraJ{ cxgrura nfirriri{ nepe4arrl4 rofiasaHa ua pucyure 2" I .

Hcctegoaanze jralrui.f 3n€KTponepererrn 3a.K.uloqasrcfi B onpeJ{cnesr{r,r 3atsHcl{Moc?x

noT€prr l{aDp.sxr-Hwi, Mc,rqlrocTr{ HarFy3I(I{ r KIIfi nlGIi4r,I oT BefitttllrHbl ToKa

uarpysrrl. ,{lx n'rnro rr{[n4r4 nepe,qaqu uocrosnl{oro roxa uccneAyercs A;rfi

HauSonce xapaxT'epnelx pe)Kr,IMoe pa6ortr:

I ) Flo"vtxt*r*uan7 uttu 1t*6avut7 Stetr:ua.;
2) Pe:xa*ne x$.a*clftaea x0d6;

3 ) F eaau tt Koi'a rnqata SaNuK$H L! 8.

I-[epe..T noAaqc]-r rra cxemy rialrpfi]xerinr{ .qaux(t<rt peoeraroB neo6xogur'ro ycraxonlrrr,

s fl{3JIOX(eHr{e, COOTseT€'rByiOUiee ila}idoJ|blllefi BelrHqI4He conpoTl{BileHl,re [leflll
3aTeM, nrenxfi I]ojioxe!{r4e ABI{xKa peocrara R2, trtoxuo ,qodr.nracl pa3nKqEFIx

pexriMrla pa60'ral:

upn /?7 ) 0 ixoctlraercr x{oMirn&nlurril lrnn pado.lllii pe}I{aM,

ttpw R2 -, 0 petlifiM xoporKol'o SaMbrKalIlI{,

nprr l?2 s c{} p6lscr?r{ xojlrJcr{)f(, xo&6., T.e. KorI{a BFIeUIHt{fl ue[Ib pa:]oMKllyra.

l{orenqlrouerpoM per1ifilrpyorcs nanpt}Keflrre tar, q'ro6rt ::ox B JIHIII{H IIe

rr()sBtrrrraJr hraKc*rMaJTFHo ,[olrycrl{Moro rora DKJItoqeHI{t{x E cxeuy npl{dopoB I{

peocraron. B xoAe orlbirofi SariLIcLIBaK)T nol{a3axidfi nplr6opor B Ta6nrrry 2.1 .

J&

fii'n
Aasnare na6:rrcgeHlul ,{anHrre pacqeron

t/Uz

-<f-*'**

lla ocnr:ganuli onl,rrumx Aarrrbtx 14 pacqerFrbrx AasHblx crporlTcr Kprr*bie:

tr */(X); Pt */(1); P2 = f(l); AU =f{1); 4 = f(t).
i:te: I .* T$K !3 .rrrnfir.{n sJreKtpofiepeJlaqu;

{lt *- nanpxxe}ri{e B Haqflils JxI{i.tr4I{;

#2 * uartpxxeFllre B l{OrirtrS Urrrtltli|,

F vr F2 *' MciqHrlcTb E l.Ia.{ra''le u KolIIde .fiullBlt;
"4 - Kf[F- .'rutil'r!t l]reKrportepc.{aqr;
AU - no'reprn Hanflflxiea;rr.

Ta6.zuqa 2.1



l. flompr Haflp{rrenn, B }rcrrbnyeuofi anxnu oupqlerr.f,€Tc{ t(fi pann
nor<asanrf, roJrbrr{E1poB' BKrUO{eHHbrx Bnaqare I{ Konqe mnux. }qrBcrmmy pacserulllr{ II)i"rsM onFlernror no @prryne AU = IRnoo", a
ftnpo" - coqpoTtrrJleHte o6onx ryonoAos J1HEI{IL
rlorcpr uorsrccrn B trpo'oAax r3n us orrf,rr'bD( Aaurrs'( oilpeAenxcrcr r

@mpre
4P=Pr* P2, rAe P1 =tfi upr=Ii2I am Ap =eh-Uz)I, apacqcrnt

rSreu no $opuyxe Apt = IzRnpoa

2. Koe*$rynefrr rrotrqrroro geficrtnr JISII orryegenrerce rax srlomen!
uo'[roclnr' mga'a€MOf, 3n€rrporpneurunaaM (r xonqe nrunrn), fi Mouprocr
nocr}mamqefi B JtrHrK]' firm ra* Xe rax .,nro,,re'ne Hatrpfxens, B ro.''
firrurn f, lnqpnrcnrrro s HatraJre ee no {oprryne \ = pz/pr = Uz/ttt.

3. B mqerc no rarnoft m6oparoproi pOo." seodxonnm 
"1"*r" rparrBHBogI, onrcrnB Texsux{>3ftoroilRqecr$e lnaqenxe r$axropor uorqr

xaqpfirerux E rrotepx Monryrocru BqpoEoAAr:
r KaseLTE' SneKTp'g'epm'n' xapatn€pu3y€rt{o€ 3'aqg'nf,Mu aanp{xe',ury

3ar*|{MOB gneKrpo[p'rexE'Koa 
't eno AonycurMnH,4 orKJIOHeEr{rur{ or

IlouruIlullr|or0;
rHerrpomso$$ffi IncxoA sJrcKqpogneprnu, o6ycnoaneurnr? nd€p€i

M(}rqlrocTn B npoBqAax.

Konmpontnue codpocu

l. B ramx pexcruax uuxer pa6marr nnrru eacrqponepegavr?
2. tlm raroe nagense n norepr nanpnnernr?
3. Or.rcra :tauucrr nrntptr Haq)fiKerfln B Jmxna nepegaw?
4 Kar onpeqannrr nm'cpro xanpn*efir{r B n'rr'n, gr€KTporcpeAarr' olr.rr',nr

rryreu?
5. Kar onpercnrrrr KfIff nnunx enexrponepe4aux? ' t

6. IGr ynermrnrr Kffimlnru uepegavn?
?' rlo'rerry c yBe"''*nre'Ee M Atrwrbr nnHrrr{ rlretcrpo[€peAaqn neo.xoAxreo

noBllurarb ee pa6ovee xanpmeme?
8' rlporo4a, n3 KaKm( MeranroB nau6onee Bi*osftr N$ r,n*nu

rnerqponepeaarn?
9. Iba raxofi seff{srure narp)aoquoro conponlxnerrrlt Mor[Eocrb, orgaB:reruar

&croqnnnolr{ B cers, nau6onrruae?

l4

.fe



JTAEOPATOPIIA.fl PAEOTA J\I3

p{ccnEAoBAHuE qEnI4 TIEPEMEHHO| o roKA c noc,'IEAoBATEJIbH bt s{
COEAIIHEHHEM AKTI4ts HOI'O CONPOTHBJIEHH"'I R, HIIXYKTPII]HOCTi{'

T{ EIUKOCTT,I C

I{eno pa6ontor.. I{ern rc gaaHoft padorw rBJrrercr [r3]nreur{e $xsuvecrm<
npoqecooB B Hepa3rerBneuuoft qenn nepeMelrnoro 10Ka, nf:ragarorqeii
anJ{yKTr{Brrocrba tr eMKocrr,rc, npuo6pereHrre HaBbrKoB A CfOpre Sjrer(Tpsqecxl{x
cxeM c rpHMeHgHseM gJreKrpor.r3MepnTeJrbnbrx nplrGcpon
yl!{eilr{e fipor€BecT.I{ pacqeTbr B qellxx nepeMeHHota TOKa r
/{fiarpaMM.

fi yllpaBneHr,lr, a Ta.Kke

nocTpoel e BeKTOpHETx

Teopemuuecxue ce edeaun
Be"nfi'Iafirlrul{ AocTIDKeHI{eM nayKr{ I{ TexEI,tKu rnntlotcff paAt{o H TeneBnAeHI{e.

Paguorexua.recrue ycrpofrcrBa npr{Melurm?cr He roJrbKo B cr.rcr€Max sBr3rr r.r

nrtpopltaqun, rlo raKlKe B npoMbIIuJreHHocrI4, Ha rpaHcllopre, B M€Ar{qLrHe r{ MHorHx
,qp):rl4x oG;ractxx AetreJrbuocrlr qeroBeKa.

Paguotexanvecxae H rreroroprre pnexTporex-ua.recrr{e ycrpoiicrea pa6o,raror
HA OCI{OBe I{CnOJrb3OBaIil.tr nepeMeHHoro gnes,TpoMarrrHTHoro IIOJI{, oHE
xapaKIepra3yercs na{u{r{eM gByx ocHoBnbD( {rur$vecru,x BeraqI{H
lrFrryK${EHoCrU L *t sreKTpHrrecKofi eurocrr.r c. 3:rerrplruecKax 

'IeITI, 
IIOMr.IMO

rIHryKTtrBHOCTr.r t{ eMKoffTK O6tagaer eul€ r axrueuLrM colrporr{BJreHHeM, B (oropoM
coBepllrasrcfi rrpeBpa[IeHr{$ gfieKTpE.recKori laeprrlr.r B Tennory. rlplr neper,renxou
HANP'){{CEEII NCTOEH'TKA TITffAEII' B IICWI III\,TCIOTCfl TPH BI,TAA 3IIEKTPI,IqECKI{X

r Axrnsuoe cofiporr{Bnerrne (pesacrop} p : ptlS
trilngytc, nxuoe coflpc?rrBreFrNe (snex.rpor,rarnnr) xs : ccrl, rge
u = Znf -yrxoearr qacroTa

Enarocrsoe cofltrlorrrBneutre (roll4encarop) xc = !/ t tC ,

Hanpxxeuue Ha KaxgoM yr{acrre Hepa3BerBJrenuofi qenr, cocroqrqefi ss R,
I n C, nroxno B!,tpa3r.rrr Sopuylar"rN Ua = IR; Ut = Ixil Llc = lxc.
Crrna. roxa s raxofi qeru onpe.qen"T*jTyy":1

I =u/lRz *{x1* xc}z *u/z
rge: U .* Hanpf,xear{e. npi{tloxeHHoe K L(enu;

,f -- ror B rlenn:

Z - norsoe conporr{BJreurre qerrl{.
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'IIpn erou nonnoe conponrBtt€T:--::1*"*"n nqarnerrrrennoi

trqr€$€lrnont Tor€ Ehlrrncrfisrcx tlo i]qpxyne:

rre: lr - arrusno€ conporf,BllfiEe u€ns' paluoe cr/t{u€

conpofitBJr€Hnu (rrAeItbFlir',C lFracTl$B;

LXt -IHA)n(rHsltQc 
conporl BIIeHI{e qerl!|;

i ;" - sflt(o{f,Hore conps*Btt"'${e '.enu'
Egnl rsrec'rna arrtrsrlal Moll$tocrb P' ro arctnrroe

xoxer 6rrrr Ebrtnrcfleno no ippryne:
r = PIIz

peaKrurroe conpsmBlles* "*l.-1T^:Y5;1'Xf"**PeaKMlrtrr; w!{ryr'tE---- r^'* F^n
conporrnlrend nngycruuroro t "ffN 

louportluneunrt

'=Z',-f *
un( iloJnroro n axlrrBnor{t conpofiBrrcrd om

tlpn rcueCrnUx 3fi4qelts

6rrrr nafigeno Berroc{'eAcrserrro * ry
x=

" - 
(I,')'

B qerufi llepeueEtrots Toxa num!fie uarpe6arcnef' os

rrlryrcrlrBn{rrblo o "**"'o' 
*Iiyg"fil:"*;ffi

:ffiffiffi ;;; "*""" 6* (cos rp) rarucnr norpeSrxer'rar

ror B rern' a rar.xe **o - "*o"ooto::-:1tru 
pa6oru y

[eitou (KII{,, Motrtnocll notrepb 3rl€pmu B nporoAa( rr m')'

Kaxlnuarcr (nomrar) toon'* ** A'tt" rygIe*ya 
padoru uenu:

S=UI=Jm
ArrnsnaxMonlHocrb n^r

p = IJI costp = I'R = t' Lr
1

ft
s1

=)P/-r /
L

pearrAAfaSMOEEIOCIb a \ n j

o = ursine = r'x =t'(i -;'") = io, Ia'
IIpx o6pa6mre grcnePlrMonTaJrbr{bD( '[allnbrx Morrso

pacqsrubluu $opuynaun Henocp€Acruexlro Eo orrrlrnbrM AaHI$IM"
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ffi,i;; *rwffi

II p w6op w tt ofiopydoaa u a e

I. Hc,oqwnx mtT:anufr * c&Tb rrepeMennoro ro(a fipour,ililjrennofr qac.ror' 50fu
uanpxrxeur.rem 2208.

2. Jla6oparcpnuli axrorpauc$opruarop tNna JIA [p.
3. Slempomaryrcr c pasb€rlrr{brM Marr{r,rronporoAoM pr oGuorrofi pacc.ruragnrrii Ra

uanpxxemue 22S8.
4. Iiarapex clarnqecxrrx Kox.aencaropon o6rqeii eMKocrLK) 20uxer.
5. Arr.rnepr'rerp 3"fiexTpoMaftrrunofr eacrelrhr rr{n& 3802?.
6. Bo:*,rverp sJter<rpcMafr{ptrxoli ctrcreurr rlrna 3378.
7. Coealrsrmenbirr,re nporoAa c Haxonequr{KaMlt,

I{opadox I Nnorrneilufl pafioww

l. co6parr' s.fiexTprqecryn rtenb, coAepxauyrc fiocreAo*a"reabrro BrsrroqEgr{rre
KaryluKy uflllyK-Il4Brlocrfi, eMKocrb fi aKTHBXoe collporrtBneHfie, no cxer{e
pnc.3.1.

Ftrc. 3. I lIcnwnanrciu*afr 
".neKrrapu\ecKa.fl 

qerrb

2' tr{ccne.qoea$ pa60ry qeuefi, roc.repeilH0 ocra$-rr{.ff rro (}AHoMy C()npornBnesr$o
rr pe3:r'flFraTbr 3aMepoB BFrec,rft B raSnprqy 3,I :

. ileIrE c ar?tdBr-r61M eonporr.{BnenreM, Korga ffr * 0 3aKgpa.rgna.fi xneuurr 2-3 l.r

xc * 0 3axopaql{Barr tcnenaurr 3-4^
r tIeIIb c L$l{yr(THBEOii rarpuxofir r(Qrra R = 0 3axopasnnas rnerr*utr l-2 u

.Yc : A 3aropa.rr{Bas rcnelr*ra 3*4;
. r{efi6 c eMKocrr}}o, Korjla i? = 0 taropaqnBa.rr KlieMMLr l_2. u xr x t}

:aropavl.r*ar xxeruusl 2-3;
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lI St w tittp t r v u{i<sgly t}o ewt rc r:

.1,'ie'r$"lgnr tltil'ii[rprfr -' c(i'ir] IIep{tr4eFIH{-li'it! t'oi{l,! npcr!1,lliluieHHr}fi qnr.:'r:at;l 50i ii

.ri* !11-!.sr!{*:-l;l rlM ?2fi I}.
.i [efi *jra'roriiuliz l;r;r+r:i:iawc${}pMBl'd}iJ ?i{fi a "l {./{"J]IJ.

'3.itertp*ntal'r*Ii1: * tr)ii?6fiF![rsx?'{ &.f8.f:{!!?$fipt}$c,lloM :.i flErto.{xor? j:atc{-{tr.].it$}rL&i l-l:l

ir ar^rl-ix:r€rir{f :l :l&trJ.

1. iia:;ry.ree cr.'{xitl,r"3s*Kt{x !i:riu;ler:carop'.}E ofir{eii eMfioerr,r(,'} ?{i.ray<rg,:

-{. hrg;t{:plaet'N1 ?ileK rpi}tutal-ltsn'Fiai-r cpre'feMfrI rnra i}802"i'"

6. Fionl,r'riae'l{: '}l!ft{-Tlcm:i!r.*:r.}i-friotli *;cr€h{i.l 'lnrqa 337S.

lr. []ocanreutrnnlirLre iiposrllii! {i t{lrKolieq{lft(asltl.

! f ogt x d* tc. & btti orlw eFww gt$6*efi *i

ceisi;;i'l r" :]SeKTpritltccKvi-{) I-xi::r]L, cc,{€p;}Kf{rl$/!o il{,}0'lf,iloBa'reJrLrj.g :dirrifi.i{.:ri. lbre

Kil'ryl$Ey lLriily{ll4srli}tT'tt, evIKoeTF t{ aii{}Bn*e {totjpoTirEfieHi,le. i}i:} rl{arle
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3. IIo gaxnsru radnuqar 3.1. nocrpor.rrs Arrr Bcex cn).qa€B BeKTopnr{e
ToKoB r,r panpsxenafi n vacrura6e.

4. Hcc.reAosar6 pafur-y {eru qpr cneAytotrIr.D( poKrrMax H pe3ynbrarg
BHecrtr s"fja'6nat|y 3.2

. x, = 0, saropavrntur KJIeMMbI 3-4 uruenxe npor{3Bonbno R u x,
A8a 3aMqpa;

. x, = 0, raropavr.*aa KrreMMDn 2-3 nrvenxx nporrsaonbuo R u x6
.ryaulMepa;

r Paccxozpetr ABa pexnMa:

a)x1>.xg,x)0,rp>0
6) xt < xs,x 1A,g 2 0
Ifo Aannr*r ra6rsrqu 3,2. mcrpor,rrr,ryrf, Bcex crrytraeB Berropurre

ToKoB rt nanprxeurfi s Mac[rra6e.
flo lrcasanmo npenoAaBareJlrr [ocrporrrr TpeyrojrbunKu

nanpaxeira* n uou{nocrefi,
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Memodu'aecxue l**:ta^afl x nltoaedeuuto paflomw u sunonilena,
lracqerr,rro * zpaQuvecxafr \ach,u

Pac.reru Berr{qu', y(ara'Hbrx a ra6nlrqe 3.1. su,non^arorc{ no Qopuynau:
R * P/Iz ; z = Ii ll; cosg = p/(UD; xt = Z sinq

vuiu x1 = {7'::F. L = x7/ro, rge a = Zrf .

C = I/txcctli U = IR; Ilt = Ixt; Ils = lx6
cgnar rlar Mexqy roqr€Mu H Bxo^H'rru ,,anprx(e*re' onpeAeJr{erc,
COOTIIOIUSHI{SM:

W = rrnOrff,

"-***j*-->

u*I

e)

pttc.3.2 pexuNu pa6am* snewry;uuecxux 4enefi

a) V> 0, npn x)0, npr.l Xxr>Xrc- rlcn* aocryT ruu{vrrasHlrft
{pNc.3.2.a);
6) q<0, trpn x(0, npu Xxr.<Xrc* qen6 Kocr{lenaxocrnofr
{puc.3.2.6);
s) q*0, npH x=0, nprn Xxr=Xxc* rarofr pexlura pa6oru qenu
Ha3BaHua pwonanca Hanpxxe*nrfi (pwc.3.2 e\.

6)a)

xapaKrep

xapaKrsp

l9



Koamponcawe aonpocw

l. r{euy paBeu sKBrlBafienTuoe couporr,rnrrexue rlemr nps
coeAnnenrlr.r npr{€Mrrr{Koe 3a€pnarr?

2. Kar onpegeJmrt MoAeirb KoMrlJIeKca conporr{slleHnr, BeulecrBennyrc g

uams, apr5nnenr?

3. rleuy paBHBr Kaxyqarcr (nomra.r), axTr{Brra.r rr pearfilnnar Mor4rofir
0TIOJT6HLD( J TaCTKOB rlenrn, AJrtr rCefi Uenu?

4. Benopnrre ArrarpaMMbr Arur r{HAJ/KTHBHoro, eMr@Tsoro E ps3ouaucnoro
pa6oru qenr?

5. Kax nocrporrs B€Kmpnr're ffrarpaMMu nauprxernfi,$rr HccJregyeMtrx

noKa3aur{rM npn6opon?

6. Kax c noMorrlbx) nermpnofi Ar{arpaMMrr Moxuo oflpe,q€narb
sJIeM€BToB cxeM 3aMerqefl{{ p€aJrbulrx npI{eMHHKoB ofierTpr4rrecKofi enepru'

7. flo raxnu npn6opau MoxcHo otrpeAenprrb, rrro B qonn na6arogaercr peroxami
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JIAEOPATOPHAS PAEOTA .ilI4

I{CCNEAOBAHHE IdEIH NEPEMEHHOTO TOKA C NAPAJIJIENbHbIM
COEAHHEHHEM AKTI4BHOTO CONPOTI,{BJIEHHf R, HHTYKTHBHOCTH L

I,TEMKOCTHC

I{eno pa6omu.. Ilernn ,qaunofr pa6orru .{BJrrerc, nsytrrrt cyrqgocrl npoqscco3,ripoucxorr*r{x 
''pnn 

o6Me'e pea*meuof, eHepruefi B cucreMe (ceu€par'p _
3nelflponpfieMHl'K)) rir 3KcrlepnMe'aaJrLHoe onpeAeJresHe ocr{oBnH]K rapauerpoB a
BerHq,nH' xapa*Teprr3yroqrr( pa60ry rnerrpnrecrofr ,Ierur cwrycor{flrur}Horr ro.a
IIpr! napaJrre,rbHoM coeAr:tHeHr4r np]reMHaKOB 3E3prurr{,

Teopem uvecxu e ecelen u *
MsoroqacneuHue nurpe6rrer[ gneftTp'lrecrofi eneprvx" nHTaeMhIe or H€ToqrrH(oBqepeMe'rioro ToKa SJIeKrpoAB'rrareJIK, xapa*reprry$Tcr BcJre.[crBr{eEr{Ay*'n'H'grn nx o6uomx Haruqr{eM peaxmueuart ?Hepeau, odMe'r,rsaeuoi
MSXfiJa KCTO{HI{KOM ITHTaHE r norpecrreneM, xapaKfep'3ylo[Ief,cr :na.reguenr
pearrurHofr Mo'IHocrH Q=Illsinp. flpr erou B qeru.r nMeer Mecr' c.qpur {ar Mcx4/
TOKOM R Hanpxr(elfaeM,

floxnag Mou.'rocrb ,s=uf BA, neperaBae*rur 3nercrpoflpeMn]r*a]f, cocro'T r*
ABJrx cocra*JrfiOunx: armnuoft MOrqE0crE p * {Ilcosg, Br (enerrpr.r.recrar
3r{ep,no' rpeo6pasyercr B renno.ry H Mexasrrrecryo pa60ry) H pea*T['Hoft; g :
ulsinp, BAp {suepmr o6ueunsaercx Mex.qy re'eparopo' E ereKlpofipr{g*Huxona},
,'putreM s= 16, +aa " BA. pearcnrnnax 3'epmrr nocrynaer r o'rr,rorry
3Jle'CTpoMarur{ra B npoqecce Hapacraw'{ ToKa In 3anacaercf, s ero Maftr'r.HoM nore,
IIO B CneAyrou$/K! qerBeprE nepEoAa no Mepe y6rrraunr cunr,r roKa (r uarnnnroro
noroxa) Do3Bparunercr r regeparopy.
Korr$slrqxeur Moluuocu{ eosq, : p/,s xapameprcycr Aolro arrua'ofi Mo.rl'ocrr.r B
cocraBe nonxofi Monlnocrr{.

{eu guxe cos(p, TeM x)ms r€x'rr*o - aKo'oM*rrec*{e noKa3arenn pa6orrr
ycTaHOBKI,r: c'r{rKaeTc, K.fr.A., yrcnurrr.f'aroTcx lroTepr g'epnr* n npoBoAu,(,
yBeJrn{rrBaersr 

''p'n oAnofi u rofi xe Mounosfl,r 3arpysKa r€Heparopo' ,ntpaacSopuaropoB ToI(eM. YtueHrue'ne Ber,qr{Hbr peamn*rofr Morgsocr,n upt{
H*H3MeHEOM 3fiarre*nfi artrngofi M.IqHOCTH O3'a{aer noabtute^ue xoe$fiuquenma
n$au$toctnu. npu Q: 0, casg,- tr.

cgnxerule peaxrnrHofi Mour*ocrr{ B cr{creMax enempocna6xe'r'" up'orcrafoule' no $a:e roKa BO3MoX(rro MeroAoM K.Mrre'caqau e€ pearcrvauofi
2l



MorrIHocrLKt npr oflepexalotrleM roKe (orpnuarenrntfi "T::-^fa3) 
B Ireilr

KoH,4eficarolloB' rIoAKIuoqeHffiIX Eapannenblro HHAyKTnBIToR Harpyje

iacunxponuue snelcrpoAn*T arettt4' rpauc@opuatoprr' gnerrpoMarusrull

aunaparu).-" 
no"urt"** roerlilurprexra Mouruocrt{' coulacno JryaBHelr}rrc

p*{JI cosp rryv {l u l:cousto np}rBoAlrr K yMerrbrueH*ro 3natle'Itt mKa Bg Bc€r

3Aeubfl( clrcmMhr elerrpocxa6xerurr (reneparop sJreKlpocraHrg{E, rIoHI4]KaKuUne r

noBGilsalorqne rpancr$op*larcpll' JrI{trHI{ ltrerrponepeAaqn] n cue'4oear6rbuo' r

JrMegblusrlruonoTepLarcnrgHofigrreprug(wrorwocrn)HaIraII}eBeIIuerIpoBoAHI,IKor
Taxnrr o6pa:o*r, noBhrlrtenl'Ie xos'b1pullueraa Molrlnocrn flyreu Kourtol{cau'

pearrnanofi MOIq{ocTI{ HMeeT Ba)KHOe TexlIHKO - 3KOHOMIIttI€cKoe 3flaqeHKe ',4rl

napoAnoro xorsfcrBa'

IlpufioPw u o6oPYdoeanue

1. Irlgroqnm EurauI{'I - cerL llepeuesuorro tora npolrwuurennofi qaflorrl 50fr

uarprxenneu 2208'

2" Jla6opatoprn'fr armtpaac$opuatop rsna JIATP'

3. SrerrpouarlrnT c pffrbeMrrbru MarI{!{TonpoBoAoM E o6uoxofi paccvrrauurrft

uanPncen*le 2208'

4. Farapex crarnqecKl{x KosAeHcaropoB o6utefi eur<ocrblo 20ur@'

5, Ar"mepuvrp IrreKTpoMarnmnofi cssreurr tana 38027'

6- Bo.nrruvrp 3relrrpoMarnl{rlrofi cxc-re*rrrrsna 3378'

?. Barruerp tpeppogNaauuvecxofi clrcreMbr rnna [50043'

8. Coerrurnrcrbnbl€ npoBoga c HaKoHeqHI{K'lMlr'

Puc 4. Mcttuttta,fl eJ,b$aa ?j,et<'fipuvecKttn 4enb
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l.co6paTt, sreKTp!.rqecKyb qen6r coAep)Kauylo nap&ffJre.nhHo BIcnmq€HHLIe

Kil:ryurMyHHAyKT,{BHocT!{'eM(ocTbEa"KTHBHoeconpoTHBllel]He'nocxeMepH{.
A7

2. l4ccaegona* cn€,qyx1une pexr{Mr,r pa$oru cxeMb{, nooqepeAHo $"Ktllorip1s

ofiHos{y collpo"tl{BneHnto, peSynBTaTbI 3aMepoB sHecT}t B Ta6JIuuy 4"1 '

. I{H/dyKTfiBttac npOBOAnMoA'rs b:*Q'
* SMKocTI{as npo$oAliMoc'1-t bc=$ ;
. BrcJlroqesbt Bce rpu conporilBneHnfr cosq * 0''

Ilpnueuanxe: "qnr nonyseuruI npsB0.4I{MOcTI'I paan{rii rlyJllo' oTxnloqaeTcf,

c0sTBgTcrBylomaf aerBs"

3,Itra ,{aHfiHv TaoJrI,rIIbt OnpeJ{eJIuTb napaMeTpFl UeIIIt, aKTI{B?{]flo p€aKTHnHyIO u

KAtl(yuyloct MoIItrHOcTI{, IlocTpoflTb BeKrt]ptlble &l{ai}aMMbl IInf Beex p€xl4MoB

pa60rr,r qenH.

[1o y'Ka3anl{rc np€noAaBarent

xpos(',t$rrdocrefi n arorll.soc'refi .

noCTp$ItTb 'rpe}TO.,ltrIIlIKlI TAKOa"

Mentolaqecxae yt/el,:t&Hax K nposede&u{t p66oi,tN il abt,,{r6eftl4'o

p&cqeffituj - tpa#u\ec4ofi qQemu.

1" !{:r*ecrxo, .{To npl{ -fiapanJre.rlbr{oM cooIuHeHHH AB}r( r4nH 6O:ree npuet'tanrxor

3flefilp14tr€cg6fi :neprnu ogt{ HaxOX-ffiCt n6"q geficTBrieill gAHOI'6 H TOr0 ii{e

Hanps|rqerisfi Lr. IIpU pa3IfltIHIaIK 3HaqeHtItX np{JBoAHI{ocTeii oT'Ae:rhnbrx Bel'Befr q.

br u bc ToKr! B 3TnX BeTarx TaK)1ae 6y,qyT pa3flrrr{}lbr. o$urufi 1116 Bceii ryy1Ilb'l

nprleMsrrKrlB Mox(e.T 6brtl saiiAen lto sopMyfe:

I - $1 ', Q rlJ a nofirrafl npo*ornMocrb r{axoAlarcx rro OopMy)re:

v- lttt +{.b:--b r i tosg=!
f

tur! cos(o=;:
I

7'a6m4a 4.i

n&

143MFF'EHO Bbt{-lt4cllEH0
Sner"rern tlt l* ls P (p (P Cr 0c 0 3 r z Xr X(

3n6KTp.
{lenvl

6 4 <{ 4 F
OA

Fsa
Ess

E
g g 6

e
d-s
d

G(s
6

(It
a m 0 =() =O

5o o

5 'i,L
3=0

I
{. LJ

LxO

R.L.C



rA€:1-noJrHbtiiToK:

,Ia .' rur r nepuofi aerrr.r odnagaroqefi npoeogaMocrbro f,.
1r- rnx no nT opofi oerrno o6nagarouefi ulrA)xrHnuofi nponoAnuocrrro h
rc* rox r tpemefi sereu, ocrafiaroqefi erurocruoil nponoanmocrrro Dc.;

q : I lR - awaBnarr npoBoAuMocrb;
b e: I /X7 * uugyKfirBr&af, qpoBog[MocE;
b c= I /Xc - Etsxocruaf; rlpoBoAuMocrb;

2. Pacqerrrne BeJrnqru'r AJLq 3arrrclr n ta6lrule onpeAefltrcficr uo cneAyron{Er
eos {p = P I (W ); x 

" 
= U sin efu / I 

"; 
x" : {J / I c;

$opuynarrr: C : l / (dxc ); Qt = uI t sin 91; ea * UI c i
R=4/12;Q =Qz-Qc;

3. Beicropuue Ar{arpaMMbr roKoB .qJrf, Tp€x crryqaev l6ingL>Ic; I;tinp;lc"
I6ing7<Ic; nor€r3nulr Ha pucynre 4.2.

Puc.4.2. dtrs 4enu npu napametwtou coeduxenwt Kamryxu
rdyxtttueuocmu u fianapeu xoxdencernopos :

a) Ic<11; 6) Ic=Is; g Ic>Ig

4. Bennrrur5r euxocflir xorlIeucaropor tro ycJroBnw cosgt :1 naxoAru uo fopuyne
C : Isincpt/(U,,1,f@l

5. B orsfi'e ''o na6oparop*ofi pa6crre 
''eo6xor'Mo Aarb 3aKn*rqeHr.re

nparcrr{lrocKoM npHM€HeHuU KoHAel{caropoB B cncr€Max enerrpocnadxenur
IIepeMeHHoM TOKG, y(a3aB, trro [oBburreEr.re rorsrfnqueum rnroqnbirlr
npnBoIItT K yMeHblnerfHlo cnlu ToKa B [poBoAax, a cJIgAOBaTeJTbHO K

norepr sJrercrposnepnrw Ha, ux HarpeBanae, flocroJrbxy Ap= F Rnp

Sr--*
\,.'tl

a)
Benmopuwe duaqa*ww
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KonnPonouute sonp

1.r{er*ry paBeu KoMrr.rrerc ers]rrafienTnoil npoBoAllMocrn scefi qeln nppr

napa.ntroJrbHoNr coe,qlrHgHxH npKeMHItKOB rnepmllr?

2. Kar onpegefillab MoAyJlb KoMn-rerca npoBorJr{Mocrl't' BelqeclBeu}ryrc s Muntrfylo

uaC'fi', aPryUerit?

3. Kar onpegeJll{TB fioJllryrc aKnl$rryro 1{ peaKTIrBIIpo npoBo'AttMoc'ru qertu' ylon

cABHra $as uexgy torcoM H Hanpgxeul{eMi

4. 3anucaT s 3aIcoHBr C)ua tl Kupxro$a s roMnrexcnofi $opr'ae 'rarr 
[ccJIe'4yeMbIX

qeY{eit.

5. ger"ry paBHbI Kaxyuasc{' aKTI{BH&fi H peaKTl'itsHat Monl}rocrl4 Airfl ornenbnl'rx

fracrxos u A$s sceii AenE?

6. Kax nocrpouTl' sel<tt)pgble AXalpaMMbI ToKoB AJif I{ccJleAyeMLIr' [erleii?
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JIASOPATOPTIA{ PAEOTA .IIbs

PE3OHAHC I{ATIPffKEHId

&ena po6omu: r{e*ro Aarurofi pa6ox sBr'rercfl 3*c,,ep'Meirrarrbrc
I.IccJleAoaa$re nocne,Ioparenrnofi qeml co4epxarqefi axrraxoe corlpoTgB1remc,
arrAyrcrfiBuocrt n €*rrofii, s rf,tyqenlre petKEMa p€[KrHauca.

Teopenuuecxue ceedenun
Hs reopnu netrleMenrrgn( ToKoB u3Begrno, qro npu uocJleAoaareJrr,HoM coe,rlnn€nlr
aN.TuBHOrO COItp{'TI{BJreHrut /, [Hryr{THB}rOcrI,r r lr eir,rxocnr c mx B qef.f
Bhrlrncnrercr no $oprryne

,U U:. ,lR'+(Xr_ Xr)2
rAe: Z* nonuoe conporr{BJreur.rc qenn;

U- ranpxxeHr{e, rtpnJroxenlroe K llenlr;
R - arnmHo€ conpornBJrenue;
Xr, - rarnyrmnHoe ConpO.rHBJr€nIIe;

Xc- SMKOCTnO€ COnpOTrtBneHae;

Vmu cgrru? Sas rora n Hatrprxerrfi, ans Bcefi qenn alrquctlf,elc.E no $opruyae:

p=*aolt.rs=*"*!--*-
r'e:4r*yrno'an{:rcToTa. 

r ' z'

KoaS&HqHeET Monluocrr cof,poqpeleJrrercr rro rfupuyle: cosg,: pls
.re P- 

't*TrBrra{ 
Morrr*oclb' pa*Hiu no*u,aH*rlo aafiuelpa, BKJITOq.HHOTO B qeru,

,S- raxyrqarcx Moqnocrl S : ttr [Br]
IIpx padore qerur Bo3Moxen cry,rafi, xorga co6craenna, tragrora rone6arearHom
roffiypa 7 *t/ Q,{LQ paBHa qacrore ro.rre6anrft Ha,,p",,.s'r,r, re'eparopa.{r
,{assofi pa6orcf=5014}, r qenu ua6nrogaercl s&,,eH*ep",d aauca uanpncneuu*.

Ilpxsrou: Xt=Xc ilnu ,."=*, ,r{L=#
B orou cnyqae ror coBnalaer no rQare c HanprxenneM

san6onrruefi u oco6euno 6onuuofi. npu MaJroM aKTltBHoM

pe3ncropa: I=+=g=g
" ,,!R'+(X"_X"f R

fi C'TAIIOBIITC'T

cofIpoTI{B,n€Hm
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Hanpaxeune rra 3{DKI4M$( Hu.qyrffnruocrla r4 €narocrr flpH pe3oHauce

uanpexenufi paBHbr no BeJrlrqr4ne, so nporr{BonoJroxrrbr no $ase- A o6uee
Harrprxexu€ cern U ypanroeeuruBasrrr rorbro rrageur{eM Harrpfix(eunfl Ha

aKTI{BHOM COnpOT}IBJIeHn'l:

U =lu'^+(UL-tlcf =LrR

B uouenrpesoHasca HanpfiKer|ufi, Harrp')KeaEe U, Ha Eu.uyICrsBHocTu n trcHa
durocnr Moryr gK:Biirbcr Bc Mnoro patr BBrrue HarlprxeHnr lrcrolrnilKa wtauwx U.

Iloerouy pe3osanc Hanprxenrfi AJr{ crnollrx Snerc{poycranoBor( H cxcreMrr
snerr:pocua6xeut rBJrf,ercfl ortacnbrM rt uerceirareJrbu6rM.

Oguaxo Nr Kofle6arenbnrlx KoHrypoB paproTexsruecKux ycrpoficrr
pesdnatrc nanpxxennfi neodxoAllM rl Ecrrorrb3yerca gnx uacrpof,xn pqg[oqpaeMrrbD(

ycrpoficrr ua oqpeAeJreuuyo qacrory nepeAarrnKa c orcrpofirofi or MrroxecrB€l

.4pyrEx EqpeAaTqrKoB.

0rsoruenue: 
@I' -l/(Gf) =!tlc 

o
/{ n * =i=a

HasLrBaercr go6poruocrrro uenn, Bemaelrxy cr, o6parayro lo6porngc"u, Htt:rbrBargr

3aTyxasHeM:

n=!:4Ap
rge p = J L / e - BoJIHoBoe coilpo'rlrBJlexu€ qenlr.

Benrquna go6pornocrn noKa3rireaer, Bo cKoJr6ro pa:r naAexne Harrpxrren]re Ha

Hrr4/KluBrrocr[ lurn Buroqm upeBlrruaer Hanpf,xenae, nprr;rorreHuoe x qerrn, B

p€)Kr.IMe pe3ouanca uanp*xenrft :

U 7 /(l = U s /{I:Q nnw X1 lR=Xg /R: Q
Pesonauc uauprxenufi Moxsr 6rn:r noryren nyreM F3Meneanr ognofi u3 Tpex

BeJrHrrHH -f, LnC.

IIp u 6 op w u ofiopyloc rn ue

l. tr{cro'rnxK traragr{a - cerb n€peuenHoro roKa npoubrr[[eagofi qacrorhr 50Iu
nanprxenuenr 2208.

2. Jla6oparopnufi arrorpaxcSoprraarop rlma IIATP.
3. Snerrpouannrr c paneMr{hrM MarrrrlTonpoBogou n o6uorroft pacc.rr{TamrbrX Ha

raupaxeiure 2208.
4. Sauper crarlrrecKrrx KoHregcaropoB o6ureft eMKocrI'Io 20rur@.

5. Annepuvrp sn€r{rpoManrl,trnofi cnsreuu tllna 38027.

6. Bonuruerp 3neKrpovarxlrrsofi cucreusl t*na 3378.
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7- Barrurerp Seppoaraarra{ecrofi cnqrembr rNna,{50043.
8. Coeanrrrreourae qposora c rraroxeqgurctMff-

flop*dox cxnaauenu* p.6o*tt *
l' co6parb arer{p"'ecxy. qen', coAepxaqr,o rrocneAoBareJrLr{o axJrrotre'n'e

xaqrunry KugJircrmxocrn r euaocllt, uo cxeue pNc. 5.1."

puc. S.I . I{stumanc*osan swrftrpovun uens
2. Paccrmpemqrr{perffiMa:

r Xr.>Xc, X>0, g>0 {4operoxalrca)
r &=Xc, X={, @ Urr - xc 6orce 5OB! (peronanc)

^ -. XL<)k,Xce g<0(nocnepesoraaca)
3' cxrrr (no BbrnoJrxearr'tr rume n:xeperuru) r ,,osfporrb 3a'nncn*o'ru:I'U*Ua ff{L) npn C,Ugf=s6nss.
4. Carrr rr ff)crponrb 3aBxcfiuocrlu

I,U*Uo r=f G) npn L,(!Sf = const"
Perynmrn na6.noaerulri n rrrs$crcnro:i cBecra a ra6rmqy 5.1. ,

5' tloerpolrrl Berfi'p'bre Aurrpa'ubr r'KoB E ranpxxemrfi AJ' Crryqae': XpxcXt=Xc; Xt<Xc.

JG

nln
3gerrcrrt

urnP.qenr

lx3MPI[ro

xc lc f9 la Tur
f UO UI tn P z XL I

L ta ta re ts
co x t- x e

I XL>XC

2 )t-:Xc
3 r&<)(c

Lt
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Memodu.recxae lK&lAnUt x rpoeedetun pflfiomu a aunt'ttwe$utt

pacaemno - ePaQuqecxoit *acntrl

l. B nacroaqefi pa6cne pelKl{M p€{loHal{ca [orJFIarcT no cxeMe {pHc' 5'1'}

llruenenneM ToJrExo L u C rryurrocro{strou snatemrrf
2. B cxeue Ha pl{cyrrKe 5.l. nrnroqesne sJIeKTpoMarH}na npeAycuorpero or

arrorparc/sopuaT{rpa Ha rroflr{)KeFHoe EaIII}DKeIIne. Ec.ml s Kaqeg*I3e nngln<rNrnofi

garp}3Ktr I{ctroJr63OBA8 KalyrIIKA C pa3GeMHbI}{ Cep.4erIEHKOM fl B MarHIrTgOfi qeml

6yAer ycTasoBrreH Bs3AynrHbrfi sarop, TO EafiptxeHlle na odnotre Aonxso 6urr

noHrDKeHo lracroJlbxo, sTo66r raK B uenr ae npeBBII[aJr 5A' Hanprxenne Ha BrproAe

arirorpauc$opuaTopa cJreAy€T noBbrrrralb nocrsneHno, naflrolar 3a IIoKa3iIHlttMI{

aMrIepMeTpa.

HnAyri1rssHocTb SJleK'IpoMamsTa HOXIlo I{3MeIItTb rD/TeM I',I3MeHeltlrt Bo3Aylmlollo

3a3opa B uarnnrHoil qens.

3. Pacqe'rLt BerruqlrH, yKa3anHhrx sTa6ruqe 5.1. nrrnonrulo'rct lro rpopuyrau:

R= P/ 12 : z=tI/ I; eostp= P/ (UI); Xr:Zsing

utu X" = J7-nt ; L = Xt/ ro' zde a = 24f ;

C-I/(Xcco); u=IR; Ut=IXL; Uc:IXc

OSud BnA BeKmpnhrx AuarpauM rror{t3alu napnqrnre 5'2'

4 p>A, *pu X>0, nPu EPExc- {errb EocI{T I4ru{yKrI'rBHbIE xapaKrep

(pac.5.2 a);

6) f0, rrpu X:0, ten &fEc * raKoft p€tKHM paomrr rlenu nocur na3BaHHe

p$oHaHca Hanpsxennft (tr*rc. 5.2 A;
s) (f{}, npu X<O,rryu Df.&c- uenb nocs:r €urogrnufi xaparrep

(puc. 5.2 e);

,f
o)

Pue 5.2 BennoPnwe daaePaumu
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Kor*wPonoaue aot'Pocl

l. IIpl raror'r ycJIoBlIn sosnnKasrpesonanc nanpxxenNfi?

2. flo rarcnrrr npn6opau MoxHo onpe'4ellurb' .rro B qenn rra6ntofiasrcfl ps:onanc']

3. I4sMeneune!,r Karsx [apau€TpoB uenn^Moxno 6o6ntrc* peronanca?

4. fAe nprlueruercx tBrenne l!$osar$a?

5. tleuy paaex ro:&swrnenr lo6porrocru p€oxaucnoro ronrypa?

6. Aa*To oqpeAenenlre go6porHosrn Q u xtyxauan d Konl'ypa' Knr oupenerrrrr

sTU rerlrl.rtlnU?
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JIAEOPATOPHA.S PAFOT'A J\}6

PE3OHAHCTOKOB

$end pa6omut: 3xcnepuueuraJlbnoe t{ccnefioBaalre pe)Kl{sra pe*ollaruca B

pa3BerBnenfioft uexu ilepeh4esuoro roKa LI u3yqenl4e yctornft u $a:aNecrofi
cyr&rlacrr{ *n:reuaii, [pr,{ KoropBlx Bxlnoqe}rl{e KoxAeucaropon napannetlbuo c

norpeGnrexxur{ Suepra}r npr{Bo.Itnr K yB€JIuqeI-IHIo cos (p ycrauoBxr,r.

Teopem uvecxue caedenun

tr{: reopwr rrepeuenubrx rol(ou l{3n€crno, qro npu napaJlnenbuoM cgefit{Hssrln

axTIlBrsoro corrporuBreur,tt r, I.IHAyKTuBEocrq L, w eldxocr]I d :rox B

irepa3BerBnenuoit .rac'i'n uenn onpeAer"t::o_ryt
I =u'y=u,lqz+(hL-bdz

rge: U * Haflprxexne, npraJroxeulnoe K qenl4;

y - flontlat{ sKBEBafieHTHar npoBoAHMoqrb {el1&;
q - aKTHBHAf rrpoBo&r{i{()cTb;

bq * peaKrl{Bnatr eMKOCTHA{ npoBogl{MOCTb;

&1 -- peaxnrnnAt I{}IrIyK'r[lBEas rtpOBoAnMoCTb;

Arrusuag rrpoBoAlrMocrb flEisercr o6parnoil seru.Iunofi aKruBItoro

c()npoTr.rslleHHs:

Q = I/r
a peaKTr{BHbre qpoBoAlfivrocTl{ onl}e,4eJulforcs coorBeTcTBeHHo no (popl,.ynarra:

i
br : atC: bt. = ^*'-! ' uL'

rJIe: a.l = Zrf * yruroBa{ cracrora n l/cex.

.Ycroaxelr Bo3HHKHoBesnt pe3on*nca roKoB trJlterct paBeucrBo peaKTl{nublx

ilpoBollarvrocreli c6eux eerseil :

br, = bc

IQ,nf L :Zrf C (6.1)

npr{ sToM SxBHBarIerITHaf peaxTl{BHa"tt ttpoBoglrMocrb:

b*=bt*bc*0
Torga pearnrsgag cocraBrtrourag er6ulero rora

. 4=Uu'^*o
r:r'oK B Hepa3BerBJrer{soii qacnr [enu

I:tro=Uq



coBna,qaer rro 4a3e € HarrpDrerrncM U cqrxracuo $opruyte {6.1}, rge
noc,osnrroft qac?ore / peronarc B r{eni{ Moxer Surr.llocrnmryr
noA6opoM HHgj/KTr.rBuocru L njr{a eMrocrH C.

B nporunmneHHbrx 3rls*Tpog'eprernrrecKux ycra'oBKax r*ne'se
ToKoB HcnoJrb3yercr An{ noBhtrlrenttx ros0t[HquegTa Morrlxocru.

Hetgrccmeennwe ilepw noawrr,enun cas g.
rrcaanosocaaue xouieucamopoe dm xoaneflcequu peaKn usnoi Jr{ou.ruocn t

l.Ycrasosra cn$xpoxnhrx rnerrpogr:rrareleft, Koropbre fipr{
roc6y)ry{em{u Ernlraaror B qenu onepexaroupri peaxtnrarrfi ror.

2. Braroqe'ne napaJrnsnb'o ( npnei{HuKane (guNraror.ru) :nerrpuuecxofi
Garapen crartrqec{ro( KongcrlcampoB.

rlocne nogr.nroqe'nt 6atapen (orrAencaropoB peaxruB'ar cocraBnrroua,
,qirrr,qrurareireft xounencrpyercr eMKocrrrrrnr roxona 16.
Tox r noAno.qsrqux npoBoAax )ruerrrmaerpx,qo Suaqenrls I, a yron 91 yu
Aa (Fz, & cosq ycrar{op(H ygenflqnBaercx. 3ueprocrlcrerla r JISfl pa3rpyxcarorrr
peaICTnBHoro ro(a' qro llplrBeIer K ylr'{eHbllleHrilo norepe Hanpfi(eHrrr u
sJreKTpo?Ueprau.

rl!r0l

I*t

floasaa KoMrreucaqfir pearrxanofi Morrlnocrr{ rrpoucxoAttr
TOKOB, nollyr{arculaMcr npa onpene.neHHbrx ycJroBt{{x B rlenH
Korr"ypa, cfparoeanlroro [apa:urer*I{o caeAtlHeHHEIMIt
KOr{,qeHcaT0poM.

rlp!r

role6arel
xaryurofr

lbyreuue ro,qedarenrnoro Kor{Typa E flpo'cxoAsrrlnx B rreM pe3o'a**i
npoqeccoa npaofiperaer eule 6onee Ba)KHoe 3narreHfie, noroMy rrro s1g
adxar e oc*oBe pa6orn Bcex pa,{aonpueM'Lrx u parno[epeAaK,qprx yc'rpoficrr.



IlpafuoPw u ofioPYdoeanue

l. Llcr:oqnllK ilnraHr.f, * cerb rrepeMeHnoro roKa npoMbrulJl€r{HOfi qacrmrr 50ru,

uanPrxeuneu 2208'

2. Jla6oparopnr'rii arrotpaucrloplatop rma IIATP'

3. 3nerrpouanmr c pa3bei{HuM Manruroul}oBotron s o6uo'rrofi pacc'rrrrannufi

na xanPn<enr're 2208'

4. Faraper craflfiecKlfr KouAexcaropoB o6qeft eMxocrbro 20r'rrcO'

5. Ar,auepr'aerp 3JtexTpouarnnrlrofi cscreurr trma 38027'

6. Bomruetp snerrpouarurrnrofi ctrcreMbl rr'Ina 3378'

?. Barn*rcrp ileppoglaarrrn"recxofi cxcrsxrn rnna 450043'

8. Coeglaslrreslnhle npoBoAa c HaKoxequnKaur'

Iloptlor< awnonnenux Ptfiomu

1, O:uaxounrcr c npra6opaun u o6opygooanueu' co6pam ueaplrqecKylo qenb'

C0"4€pxaq)rl0 [apaI[eJIbI{O BIcfioqeHHI'Ie KaTysIKy gH'qyICTr|BHOCTll Il eMKOcTIt' tlo

cxeme puc'6.1.

2. Paco,lorPeru rpu PexI{Ma:
txtx ) Xc

txLK : xc

o2cr1g 1. Xg

3. Perynr,T aru 3anricarb n u6nnuy 6'l'

4. Ilocrponrb BeKTopHb{e A[axpaMMbI

cJlvqaeB.

nauprxeanfi 'I 
ToKoB ,$If, Bcex rtrtex

JJ

Pac.6. tr llcnuma'nelb"olt cxent{t



Ta1.wrya',

Mentodavecxue yvesanun K nposelenato pafu'nw 11 6unoJ"te"ato

puc4emao' zpd*aqec'<ort 4$cmu

flpu omnnuet"o*'py6*"*"xe K I 
geru{ Kol{'{encaropoB (cu' puc' 6'1) rui

eMKocrtr Ic = 0, to* " *"p"t"*"sHofi qactH qenu I = I"' rat.Tuerp iloKarf;

Mou$rocrb, n*rp"o*"*y*' rarSnlrofi, pr: ulrcos (p*=IK2Tx, t$e Qx- ]Tn@

cABma $ae *rex.(y ro(oM It Hanpsxen$eM KaryuIKI{' U - nanpxxes}te cslr"

[o*a3htBaeMo€ BotrbrMerpoM, {K - aKT}rBHoe conpoa}rBrl€Hl{e Karymr$r'

nanuge PacqeroB

z*' - ,*''
OrcoAa: rx = Prc/Ixz

Peaxrrsuoe conpoil{Bnsuus K&TytuKH: 16 =

a)

Puc.6.2. BewnoPNue

6) 6)

i)uazpamuu dne qenei c napartenbilail coeluueuue'qq xannj't'R I

Ko4deHcsmaPos
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Puc. 6.3. Bermopxon duaeps,tle& Puc. 6.4. fpa,fnxu I u cntp-' l (ir :

@opuyau Anfl pncr{erii

Arrnsno€ conporsBireulte Ka'IJrurKn, flM
P

B* =F
rIeP*Morllrlocrb,Br;

Isr - rox xaryurKr, A.

floruroe colrpor!,rrJrexue KaTyIIIKE, OM

Uz*=e
I4uayrrnnnoe couporllrBJlesue xaryuxu, Ou

r-_
x,.*=f,Zr'-Rp'

rile ZK- noJIIIOe ConpOTr{BJIeHfie KaTyInK!{;

R6 - AKfiIBHOe COIpOTITBJTSHI{$ XaTy[rRIr.

Euxocrgoe conpornrnenne Korl,{sacaropor, OM

x6*UfIa;
rfio Ic .. TOK KoHAsEIcaT0Pa'

Pearnrsnas Morr1uocrb rarlnuxu, Bap

Qx = Ixzxrx
PearrrEsnat Moltclocrs roxgencaropa, Bap

Qc = lcz xc

IIorHan Motl1uocrb ncefi qena, l]A
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S=UJc
fAe lc - aoK Ao pa3BeTBlreHax rrjrlr ToK Bcer qerur;

U - narqroreirxe Bcefi {ens.
P

COSP =-uIc

Ko*mpontnue conpocu

l.Ilorerey o6ug{fi ToK B qenR Ao piuBeruxeHr{r He parea alrre6panqecKofi cyMue
TOKOr A SeTBf,x C KaTyrn(Ofi r{ KOHA€rrCaTOpaMU?

2. flpr narcx ysJlorxrx Bo3rrnxa€T p€tnxanc roxoB, KaKoBbl ero npurxarn?
3.Karcoe nparrurecKoe 3lfilrreuxe nueer troBbrruenu€ cosg 3nercrpoycranoBox

nepeueHnoro roxa?
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JIAEOPATOTHA' PAEOTA J\}7

TPEXOA3HA.fl r{Errb rrpH COEAHHEHHH SJIEKTPOnPHEMHnKOB
3BE3.Itor

{an* pa6ontrr.. Ilerrrro racrorrqe,fr pa6om {Brrlrercf, orrrrrnan
ocHorarD( cogflIouerod ilexruf lrarrFqt€Nlss{I| ]r T{rK€rMtr a rpex$asuoft Ue|[
coelr{Herufit qprreMHsKoB rneprrur :re34ofi

Teapa nauecxae ccdenun
DC,IIeACrsUe nag6oJtLmei sKorroMrlrtrrocrr

TexlloJloruqecxolo coB€pluencma, notryqxrl[I llcKJlKt{r{Tenhr|t}s

rpex$asnrue qens. Bce 3aeHL{ rpex$arnofi qenu 6l$tu lrso6p€{euu H

r{3B€CmbrM pyc€KHM rrrDKeEepoM Ir ytlenEru M.O. ,{Ornno -.{o6pononrcmrr.r.
Srrcxrpu$axaqlu Bo BceM nrqps 6asnpyvrcr Ha nprflr{€rregrru

grreKrlrrlqecKro( cucreM, BKrrrcraroqrur rpex$a:rue reseparqlrr
3n€rcrpocrarrqurpr' rpex$aruue rpancSopMaropbl na nogcran4rrx (4rr
u nonnx€Rril , rpex![a:rue JraEr{H gnsrcrpofl€peAaqrt

Gornnmcrso tpex$arxror :nerrpolprrarcnefi .

Orumr H3 ocrroBunx cnoco6og coertrserrgr o6umor
rpanc$oprrampog E trpgeMntrror a rpexrfa:mur qeurx rBrrrrrorcf,
3B€BIOE.

B rpex rrerrolBroxnrlx o6usrxax crirFopa reHeparopa,
npocTpar{cTBe upn spaqelfuH poropa rcpBIlsHEilM A}ErATslrsM, IIo
anexrpouanrnnroft Erqyrcruu{ rarolrrcr r1tn cutrycoqlalrnrre
cnrrrr (3AC), aulurr,r4r&l Kolopbre sueqenrr no BpeMerfi na I/3
CosAaraerdax uuu 3!C Hanlrf,rrEgtrf, !r roKll I o6uorxax renepar'opa *r Bo

uerrn raxxe cuerqenb{ {ro Bpenen}r (no r}ase) wa lt3 L Kar ofucnxn
rcrr€paropa, TaK u orreJrhuhre uerrx (rlasu) tnexrpoflpaeun]rr(or (lranpuuep,
nararucaunx) xoryr6rrrr coeruenbr Mexrorco6ofi n rpex$arryro cacreMy.

IIpr coe${serulll cre3Aofi Bce (sasalrar Hru{ <<romlhrrr $alrrux
coedurrrror B osry o6qro mrry. O6lrye ro.rna o6umor r€E€par€pa s
3BB$d trpneilHr{xa (narppm) Ha3ErBarsrrfl ualmporunwxa rnrrl
ttowauv, a coearlrrrroglrfr nporor - nefimparw*jt uxfl Hyre6uw.
coe&H*rorqre oGuorxlr renepalopa c rrpseuu]rrom, gagblBarorcr

Cxeua coeAsHen$rr $a:rrx o6umon lrcrorrurrra u rpexi}a:uoro
snetcrpuqecxofi sneprrrr,r rresgofi nso6paxeira Ha pnc.7. l.
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Puc 7-i. Cxeils. coeduaetag $esdsi

B *r'rcrei'ae rpex$arnoro rcxa nco6xo.ryruo orJmqarl $a:mnt mr If or
iiirmeitnoru -I"r, a raxlre $aruoe sanprxe$ne US or nunefiaoro narpnrcenna Un

|ianpxxenxe ndelxgy r{aq&nou n xoHrIoM t}aru Nln Mcx.q). nuHsfiHErM

np*BilAou u uyre*oii to.rrofi (ryneruru npoaogoila) Ha3HBaErcr $a*wx
uLtfip.s$ree4u,e.M" Harrpaxenn€ M€x"{y $arault l{Jrrl nnxefisbltwr [poEoIaMI{
EtiLbrn:lercll'In xeduwtc Hdnpn:nc eftueft .

ToK s xrilrefrHoM rlpoBo.4e Ea?Llaaercs /nJxeilnun ,nonotrr, a rox, rqrorexarouBuii

'r,r rbase $asuwa maKow. B cxy.rae coeAnrrenru sser.{of npn pannouepnofi

!:a.rpy3v(s r$a-r npnennNra nnneiince !{anprxennc U-n 6o.nrure rlrarnorc Hanpsreuflt
t-i+! * 'F itas: 

u' * Js'u''
tlpi.r Hi:pamrouepxoii narpynxe $as u npu orc)rucrBr{H uefirpaarnora

i Fi!::snqj16; trporsJle 3To coonrslireFrr(e fiaplmlaercs.

, 
.i.un:unarii tcr Jra*utr iirarnariiy: 

I;,:tr6

!'{p tt6 op at a o6npydoa an u e

'I .ii,n.-<:.u+ux r-ilfrl*i;{fr -- ile'ibri}exmponr}Arras rpex$asnar cerb lIanpnr(egr4€M

::i{.li }2?}* {i: KoMi{yraunoullori anuapatypofi u rau{nrofi.
j. iis;l*-r{B {: &a&rfiiiMn riexairraa$r-rff fla uoMuuaJrbrroe Hanpr:rerure 220fl

L{'fli{r{ocrr}i{-r nopnflKa. I xtsr s rax,nofi $aee.
j. Tpn anruepMerps Saer'rtrrolraruNrrrofi cacreMbr c npeAeJroM rasuepem{r crJrsr

r'rrra no .5A.

4. Aiirnepruerp 3nelffpor{arsrrsor--? crcreuu c lrpe;leJroM n:uepennr go 3A-
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5" Bonttuetp sJIeKrpoMarI{ETHofi cllcrevr'r c ilp€nenol\{ a:ruepeHux 3ft'15(l

3008.

6. Ognouonrocrufi pydrurrrsx na rox 'qo 
5A'

7. Coexnngrerrlnue ryporoga c HaKoxeqlruraMt{'

8. Onnononrocnrre BbrKltro'Iarelrn - 15nrr'

Ilotrtnlox awnanueaue Pa6a mw

1. Osnaxourrcr c npu6opaun' npeAna3naqenxblMl! AJI* Aaru{ou

;;#]fi;lo"*"to*tto cxe*y coriracuo puo' 7'2' E npe^oraBl{rb e€

npoBepKy.

hn. 7,2- Vewpexa2'osodran vilb nryu coedureauu San wdoi

2. IIpr earmnyrou py6umnrare B q€sn ltyfienoro nponoAa Bxrloilldrt' yfl'afi

rroA na4px,K€nae u ycraHoBr{rb p*o:"*p]T: :T:Y-""::::- ff:*
Ilepenocnnu BorrlrMcr[]ou E3usplrrr mlrefiuue 1 $alnue HaJrpflixsrillfl'

sreKrpotr:MeplrreJrlT u* npn6opo" 3afftcarr o ta6ruruy 7'l' Y6eAnrcp; e

TOXA B nyJIeBoM npoB$,{g'

3. Ofigllo'ilTb pycnxalu'Ix B Iryn€BoM IIpaBoAe I{ QH0B& 3anl1c1T:

****" r taOr.f 't' V6egurcr c noMolubro BoJlbrM$Tpa B orc)rr$Tsilt{ na

MelKAy HyJreBbIMn rorlxaurr norpe6n'relx l't l{croqul'iKa ngra}I}If llpil pan

narppre {ar'
4. flpu arurrouexnou py6rutrruKe B Hyrrerou nponoAe n3lte]tnTl' Ha

;** ;;;; 
-,o4"' 

*n"p"""p' *'cmouenxufr B I{yneBoM ilI'o*+Aer

3aldsfiroe noKa3Aune 3n&qeust 'rora' flortcpr'nl' * *" 
TTn:3::"i

#il;r.i.;;;* """* 
npn6opon. 3arev o.ncrnormr pv6';'"uur r n

trpoBore u cHoBa rrpsr$Becrn * *" *_TT3j::Y"*::x T't:ffi:";#;;"-i;;;;""" ToqraME) norpesrre:ren'

anerrpoltlMepurerlnbrx npueopon 11lncar6 
rrS6nuW 7'1' llontopmr'

,qByx - Tp€x clIJFIseB nepaBdoMepnoii narpysrn qa:'
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4. B cl,}'ne nepaunouepnofi Harpy3rcr{ nps BKrrotreHHoM syJreBoM rrpo*ors $a:Hxe
HarrpxxerrHr y norpeSu,enefi 6ynyr o4nnaxoB6[ rr paBHbr flarrprxeHnflrl 1$ar
orlroclmqJllEo fiyneBorro upoB$Ia, T.e. q ={JrJ7 etuc 7.3. a). Cnne lolca B

nyneDcx trpoB{rle; pasxar reolreqnnecxo* cyrdHe roKoB $as, 6yaer rcu 6rurrrue,
qeu Gorbrre p@a B EarpyJeax rlas (m coqpcnurnenufi) $mc. 7 .3. 6)
5- B cryqs orK,rKrq€Hnr troJrnosrbK' Harpylrfl oAnofi nr Qar (nanpruep, rlagu o
nplr oAunaxo$brx Haxpy3rax AE)'x Apymx @3 ff,1 = trs) cuxa ror(a B EyrreBo11
nposo&e 6yger paana cnJre r01ta rrro6ofi lr: ilas (puc. 7.3. s). nplr orKrrrolrerurof,
HyneBolr llpoBore n neparuorrcprofi narp]BKe $ar npr.rryarreurno cyrr,rxa !]a:rlff
mror 6yAet paBrra HlaIrc 7r+7r+i"=0. Cnqgoaare;13gq nocgoJrtrry r6gegrKlrsr
'$arnuc roKN, To rr3ueurrct u ![arrue ilanprrxenr{rr flcrolmn*a m{m'ufi, r{ Msxsf
ToqKaM[ cncnetfir 0-0, narrBftTc,f, rraqpfi(eHne Uo (pxc. 7.3" e). Jllryefrruc
nanprxexur, uoAA€pxqBaeuil xcroqHfiKotil lrrtraHltjt, IIo - npexrreMy ocralryfcr
paBHbruE n cHuMeIpIlImI!|E.

Prc, ?3, Be8t{flHe ma?auuu.qtr Tpa4axof, (catr lqH €(€Mqfla {a! *3aoftl
t - pqtwpax naqyw fur: 6 - wpwa eeu C tneywn;
I - qlnaaqw na4wa c W rtaew apdo.\ :
z- aqwfrurysMqyjra ttrxffixrnycwu rrtuw npocode

6. IIpu orrclrrcqsrnlr nNnefiHoro nponoAa (Hanpnrr.rep, e $are I neper{}pefia lrJrarr(at
BCTABKa npeAoxpaBr{ne'Ir nna ocopnancr [poBoA rosgyuHofi JrnHflt{, unrarou.qef;
norpe6r're.refi, s ycJroBlfrx onbtra AocraroqHo Bb|rIyrE BcraBr(y lrJraBKom
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Ilpr)TloxpaHHTe.Itt) np}{ oTKJrroqeHHoM HyreBoM npoBoAe LIenL npeAcr,riBn{er codofi
fiocireAoBare{br{oe coeArrHeHi{e "qB}r( ryyfln {AByx $ar) narrarr. B cnyuae og*rnaxoroli
lrarpy3Klr g'rr,rx 4]a3 .rrnnei&roe $anprr(etlae AeJIHTCT &rexAy frHt{a uopoBHy
uo-ur/2. ftrpa ueoguaaKoB'rx coflporr{Bre'arrx Sa3 nr,rne{rroe Harprxen}re
Aenr'rrcs npt)nopqri()Har6Ho conporr,rBJreunxr.,r $a:. Ec.uu Ne nynenofi npoBog B 3TOM
cJrrlae 6yAer nr<,rrrven, ro {arHrre HanprxeEr{Jr y norpednrenefi 6ygyr TaKne xe,
KAK II Y }ICTOqEI4KA fItrITAI{!:I', NAMNbT IIOJIrTAT I{OPMA.IIbHOE $ATHOC HATPCX{CH,IC

U* * Ur$ .Taxreu o6palou, Br{rBJraerc.n ponb HyreBoro npoBoAa KaK

6&,tpas%usa$u1eeo {tasuore Hanp&ilceqtrfr npu xepaauaatepuozi uazpysxe $ew,
surnv.aa cnywrfr a6puoa tuuefrxozo npaeoda.
7.Irpa noerpoe'Hr.r BeKTop[rbrx Ar'arpaMM aeodxognuo pyKoBo.qcrBoBa*,c,
npaBr.rirsrr{: BeKTop lulreiiuoro Hanpf,xeHr.tx npeflcroBr:rxoT co6oft reor*erp{qec(yro
pa3Hocrb BeicfopoB tlasnux nanpxxeuuii. floc.rpoeuue nexropaoii AuarpaMMbr .qn
cnrrar HepaBHoMepr{ofi uarpy:rlr rpex $a: s rlpr4 orKlrroqeHrroM HyJretsoM rrFoBoAe
(puc. 7.3. z.) nrrno.uHer.ro cJreAyrcrq!,rM o6pa:ou. B Haqa.ne npoBe.qesbl rp' BeKropa
;ranefirGrx nanpax*uufr a {:oprrre paBr{ocropoHHere lpeyfoJrblruKa. c BepurilraMr.t B
rorrKax A, B w. C, ?ru BeKropbr c.qBr{Hyr6r noA ymaMtr 1200. Bercr*pu tpasnux
naupnxennii licroqrruxa nr{TaHr.rfi npeAcraBflefirr orpe3KaMn OA, OB u OC,
paBlr6rMH n caBnH)'1'brMn raKrre Ha yfon 1200. Berrop (paruoro EarrprxeHarr
uo'rpe6nre;rr npeAcraBnfieT co6oft reoueTpfiqecKyro pa3Hocr6 BeKTopoB ea:Horo
sanp.flxerrfifi relrgparopa (rranpr.rrurep, orp€3oK oA ua puc. 7.3. z) u uanpxxenur u6.
Taxofi pa:ncrcrsrc 6y4et orpe3oK o1A, aexanrnii npo:rm yrna MexE{y aexroparrnn ol
u oot. coornercrsensa orpesoK o'B npeficT ar:rre'r BeKTop $aruoro Haflpxx(e'nr y
nor:pebnre.rrefi {arrr B u orpe3oK otc * Berffop $a:uoro Hanprx(eHHx y
uorpe6nleneil $assr c'. Alx onpeae.rienr{n rroJror(egn.,{ ToqKs o/ neodxoguuo n:
ro'rer l, B u c (c nonaonluo uuprryrx), pa3lrbrM 13 Macrurade 3Eaq€H?rrM
HarrprxeHll{ utA, t/8 u U'C (nrrrsranr ng ra6n. ?.1-.) uponecrr{ BHyrtr}rt
TpeyronbHaKa r:I]arE' nepeceqest{e Koropblx s orypenenl{T llollox{e}ilie 'ro.rKH 01.

B uanpaueur{r,r BerropoB (parurx uanpxxeHnfr norpe6nreaefi n uacmra6e
npoBoA.ffcs BeKropbr $aruarx ,roroe I,a, h u Ic {cll,;tw coBnaAaror no $a:e c r}asnrrul.r
rranpxxerirrva).
&. B orqere no 4atnofi na6opatopnof pa6ore yKilr$rre, x KaKraM r{ex{eJra're.rrbsbrM

[ocre.{crBr{.srv{ Moxer rrpaBecrr.r cnyralinuE o6prie ryneBoro npoBsra npr{
HepaBEoMepHoii uarpy:rce $a3 N coeguueuun norpe6nrerefi:eergoii (rar upaan:ro.
3r"IeKTpHrIeCKoe OcBeU{eH He }.



Kowpontuue tonpoctu

l. qrp xaslrBa€rc{ Tpex{&a3nofi gner€rpns€crofi cncreuofi?
2. Karor nop4gor soqnrlnerrax $as <wnoiu?
3, Karrre npo*oga lragrrpaltr -ilrpefgilon?
4' lh*le oqpexeirerrzrnoarrrmrc <Qarnoo x .orrn,rctrso€) narynrcexre?
5. Karare rcru rrrranprcxeunr rlatrrlarsrJgff€ftr&ffol? OasEwr?
6. Kaxar xarpy:xa Earr[Basr€, cf,uncrprqrrofi?
7. Kanaa sarpyrxa EfrlbtB&ercr necnarerpuwrofi?
8.Karcoco {yrtromeffre $arrux " **** *** 

"u.rpoaro*cncreuu? Kmyo cnfi€My Hacxnarm necnxuecpnwrofr?
9.9erry paB€rr lor B $yneBori npo.Bo,4e rrylr cuxrrerprurof; narppre?necrxxerprwof,?

10. IGx rrruerrrKync{ r0r
o'pure,*"*;-#;ff m""Jffi ffir":ffiHHs'xoporrou raunraann?

It.flpeilHyrqecrga n HeAocrarm rpcxfu*ux ueuefi qpr coeAr{Heril{!!

-- $ wo"*ort) qpolora n c uynerxx npooogon?
12 Ofurcryme xaJrrsne EjrJreBor,lo nporoga a Tpexea3rrofi qeslr?
t3' rlorerqy qparrrnecrx ocBenr€rnrr)fto 

"rn d;;;il" raeqoft,Bronorrara oerryneroro qlosoAa? l
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3. Tpa aunepMerpa :ne(Tpomarxarnofi cxc?e!.{!
roraAr:5A. 

---rv'4".rr"rtrur' r;nulsfr{EJ c npe,qeJIOM fi3Mepl-Fiiif (l::

4' Aunepnaerp sneropoMarn&rnofi clrsrevrr c lrpsi{e-iloM us^aepenx-n gc 3,45. 

lffirMere 
srrerrpoMarflanroft cucremar 

" .rp*r,onoM usuepeFrrir{ 30. lsf
6. Ojnonoarocrrufipy6urnnur Ea rox,{o 5A
7. Coeffmrrenrurre ntr oBora c HaKoHeqRHKaMu.
8. O4uononrocgbre Bgrrurxlq:rreJrx * l5 rnr.

r . osHarounnr . **{::{:;:ffi::::::.{. r'* "
3rrsrcrp'EecKJno cxeMy conrac'o p&c. *.r. 

" *_;;m;::'l,Jffir-uo.'

puc. g-2- ?p*$a*ae 4exu npu arcduaeauu Qtat atpeyaontauxotr
2. Ycrauorurs paBHoMepEJno HarpFKy *ug u, Br-rrloqlr.rb ).crarrotsxy ir,Haopt?(errfie. 3anrcatr nor{a3asull Bcex aMrtepMclp{Jg ,.t f;o"rrb];F,r€ irno4Krrroqaeuoro noorrqperno r saxnhrau lrg t, Bt Cr, u Ci A,, n *rr*. i','..,3' llraresxa 'rucxo pa6oraroqr'( Jra*rr r r$asax, nosroprrr:b r3Mepe*r{.s }xiri€rBnanpaxerr.rfi; noxzuaHr{lr npu6opot safiucarh ts Ty x{e taSn*n.1y.y6e.all.rtrr, ,:r'pfi neparxouepuof Harpy3re $a:onare uarpf,:{re'r4q coxpaiJJrr.:i0/{ifllaxoELIM!.{.

4. Offinro.IirTB no.rtHocTblo .naMnlr n nnuz.ii .!,^.
3anacar6 ro,.a3a*rrtr ;Lffi|o:-T*}| f;: 

(raupar,nep, {au =il1 n ::;.:i
5. IIpn Hatulltal! Earpyixr4 Bo Ecex rpex $arax {gpK_{Hs"lLE rtqus{f+:}f&i.:.orcoeAnnr{Tb onHH nrncfisui trpogo/{ oT cxeur,!: qr{} paau{ici4,ri,,;neperoparluru nranro-

BHoaL 3anrcar6,o*.I*;"ff;:Jffi::Hff]|: 
r.B(nrorrrrrr. 

vc?**ii*I?- ;
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T'u6nu4a 8.1

llb
nlrI

Xaparrep uarpy:xx
U

d
U

U
4p p

a
U

1 Pannoueoga*

7

-)
r1epaBHoMcpHu

6
06pb1B fluHefHoro

npGsoaa

6. llnx cnyqaeB patsHol\,{epr,0ii Harpy3KI,I a ,q,'n' oI{Ho!]o c.nyqa' HepaBHo[,IepH0I,I

Harpy3Ktr noc,fpor{rb B MacrllTaoe no AaHH6IM TA6flltlI6I 8.1. neKrr.rpuue

ArIaIpaNtl\{bL

7. CAenatt Kparrtre Bb{Bo.qbl o Bnnoruesnofi pa6ore'

Memodaqecxue yKd3atflaL x npoaedeuuto p66$ntilu s6''nonue"Hw

p{cqemr4t - zps*ilqeeK$rt 'r6cmu

1. Ilpi.r cooprce cxeMbr r{eoGxOAUMO aMner}Melpl}I Ha lqesrurlrft }Iourana'rsurrfi 'rox

BKnlottaTs B iba:]rrbte FpOBO.qa, a Ha 6oflblxr'lii s Jra]reiinne' I{3*resesae

fiarp)ruKrr a $amx ocyil{ecTBntTb c noMolqblo 0JtrIIOIIOJIIOCIIbIX SLtKjrr()qarejlefi g

qe[r{ Katx,qoft raMnEL

2. O6parurr Blil{l{agre sa ro' tlro r41n lrepangoMepHofi Narpysre Qa3 I'rx $a:r*'ie

$a$ptxeHri,l ocTaloTct oAl{}IaKoBr'rMH' UOCKOiIbKy OHI'I flBJUr{',TCf

o.IItioBpeMelIHo n irnneftHrIMII HattpfrxeunxMrl t{crotIH14Ka rlltraHHtt (curu)'

3. IIpa o'rr.nrcqessoft Halpy3Ks Sazar AB cxeMa ocraercf, BKilloqe]tHofr s

rpex$atnyn JrlrHHKr n <<o.ncpbrrarfi '{p€yroI6Ir!{Kt. Ilotpeon'relia gedcrnylorqux

$as BC N Cl no - npe)r{HeMy rraxoAsTcfi soA I{OpMaJIbHbrM "qnt 
HHx;tnHeftHltl'{

"unpn^"nr** 
n pa6o'rarcr sopMaJrbHo {o6parrm:e BHtlMa.HI{e sa saxan na'reii

raMn). B nnHer{Hblx rrpoBoAax Ep0xottr He oAI]rIIaKoabIg IIO CHJIe 'I'0KI{. B

rrponogax l n B npolexaloT 
'II{HefiIIbre 

ToK,{' paBHbIe drasrraiu, a B npoBo,[e C*
nlrneilrrr,rii tox, panurrfi reoMeTpl{qecKofi parnocTrl T OXO* $aS BC u CA. B

cnrlaeoA'ruaroeofirraipy3Kersr.tlxdlaraxrrurreftgsriiToKBnpoBo]IeC6yaer
{,=t*/Ji'

4. B c.nyrae o6puaa .nnseiiiloro npoBo,qa (nanpnuep' $asu l)' q"Io fipt{ onblTe

ocylqecTBJtseTcJ{ cKr{Tl4elvl BcTaBKfi UpeAoxpaHtrTe'Il8' qlJnb tloirrlaeT nI{TAI{'te

Ito ABytlt rtpoBo.daM n craHoBnTcfl ogxo$a:Noil tlpl hteluanHoM coeAttHeHHH

gneK:lponpEel{ultxorl. JlauIgI $a:lt 8lC' ocratorcfi BKJtloqeHH['IA4I4 Ha noJIHoe
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$aexoe Hanpr:Kenr{c, a narurrb{ M3 CtA, u ArBt ora3rrBarorc,
uex{y cof0fi noqeAorareJrhno rra ro x(e xanefrnoe HArrprrce$He,
nernncr xerr(Ay mtur{ qpoilopru{onaJrbrro conporrfn reun M zwx Sat.

5. Ilprxrynr'tfr BfiA Bsmspuux Nrarpawr n ronar nW nqarnouqxofr xa4
$ar, r c.ry.rae orcyrcrBrrf, narpy3rtr r rla:e lB norasan xa pnc. g.3 a.
B{ffio l|3.ffiarp:tMMf,[ Ha prc. 8'3 6, ruaurrre':nnax xepaBHoM€pfiosE narp
$ae (lox I* a Na pasa 6onrrue roxa lg,i *" 

""rrr** **of,
IrepoBrouepg{}flrr rnrpFrn nnnefimlx qpsEoAoa, lrTo oqenb BaxHo
JtMcHbttregrr troTcpb rrarqlDxerfirilr nor€pb ]r{o rocfit a
ln€xrporcpegatxr. Hanoxrar.4 trr'o Moqtr(1grb norpp6 Ha BbrgeJresu,
trpo'3ofiax npofiopr{I{osarrbrra KBAApaTy cE sr Tf,yJ,: Apilp = frn*.
Ilosr,orry neperp)tlr€ offiorp nporoAa 3a ctrer rreAorp)rlrt{ Apyrnx
so 3ila!firT€flbHbnrn lrorcprMr.t trpH [epeAarre alerrpnvecrof, sHqrrul{.

Prc. &3. Berropruc4rarp*rtr&t Arrr rp.r($a3rrgfi qqn;;pn
coelufleurm tDao rpqyrorbuxox:

a - tqrn amcrycmeu noxa c fux AB; 6 - rFu reVxnoneprot
naqyzce rcet upxeat

C B orqgrc uo na6opatopxofi paGore gaaarre saAocrorurcTBa coersgenu,
TprymJGItIlXOM, COCrOgqee B Tol|t, rITo n B CJryrlae nepasxouepuofi
$ar ilasnue Haflpnreurx y 3ruKur[oB otrAerrhn6{r( Jrarrtr ocrarcrrcf, oJI[
tl paBHbrMrr nnnefinrru naqItDKeHHrM. K negorrarKy 9TOfi Cxerubr
0Trrsrr{ To, rtrs AaHIriu rpex$a:nax cugr€Ma pacnoJraraer I'JISKO
EAIrprxeHr{eM, nocKojrbry un:uo, TOrIa KaK qps @€Ig{BeBr{r,r
NMTCTC{ BO3MO]KHOCT6 IIATATb 3JTEIffPONP}|EMHKKU AByM' HANP,:KCIII{,IMf,
nxsefinurr N $arurnt4 orJrntraxrnll{B{cr rro aeJr{truHe r J3 pas.

6)a)
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Kouuparauwe sonpocu

l " Kaxoa noprAoK coernnenfir $ar norpeSmeireft rpeynonrnxxorrr?
2. Karosbr coorrromegxrr MexAy Saguxr*r n m.*refiusrr,ln 3gaqeglrtMu ToKa rrp'

coeAHrreHurr sar rpeSnun$rnroM.4nr cryraeB paxxoueprofi u xepanxorreepnofi
uarpyrrn ilar?

3. Karorx gocroflHcrBa cnoco6a coenxnesrry $ar norpe6rmerefi rpeyronrnrucou?
4. Kar ppeqnrbrBaKyrcr rpox$arnrre qerrn rrpn HecxMuelpurrnofi uarpy:rg

coeArlr{enrrlre rpeyntnbnnxox? flpn cuuuerpaxrofi uarppre?
5. Kar c noMotrIbn onsom auu€pucrpa Drueprrrs sce rrnse*Hue roKH?
6. Kax H3usHrrcr $arHuc u nnnefiHxe roKr{, R Hanpnxenr.rr npa cosAllucnun

TpeyroJrbnuKoM cuuusr?rlrrnofi uarpyrxn, ecnn o6opaarr:
a) ogun nllHeftnufi nporog,
6) oxun $asnufi rpoBo.q.

49



JIASOPATOPH{fl P^ASOTA J{T 9

HEIIHHEfr HbTE SJIEKTPPIqECKI{E IIEIII{

I{ew px6omw.'I{enr pa6oml 3aK,Iloqasact s onbltloft nporepxe

MeroAa pacrrera pa3BerBJreulrblr r{ EetrmsBeretrelrnslx uenefi nocrotfisoro
cor€pxaqlu( xe*rne*trrue SJreMeInL[.

Teopem uuee xue ceederan

3nerrpr.l'recrre qettu, cogepxau$te osrn I{tH IrecKoJIrKo 3JleMerrroB

nenwrefiHuuu BoJrblBMnqpEEIMs xrryaKr€pugrrmaux (B.A.X, - 3iIBIlcIlMocrB

nporeKarou1erio rro 3neil€nry or sarlptDK€Hut na ueu], rrpIIH[To

Ilenunefrrhruu uetlcun. Helrxnefinrrm sa3llBaerct rarofi sneuert,
oSnaaaor nerulrefinofi ronrraunepnofi xapalcrepuctnrofi. Bcrpevalonplecx

sneKrpwrecKnx qerrtx fier]tnefiHrle gtleMe]rrlr rrroryr 6rmr cuuusrpurlnblMrl

HecnMMgTPrfrHbrMr4.

K n€IlBrilM orHoctrgt rarne 3JIeMeHTltr,

HaKam{Bauaf;, 6apemepu, TepMocolrp{rrsBresnt

xapaKrepnGTnruI H€ 3asIltC{T OT IIa$ItaBJIenU.E TOI€-

B Ap. Ux

Ko rroprru orsocnrcr rarl{e gJreuesrbl, Ka(, nanlr!{Mep, 3rerqpuqecKat.qfa

pa3solrosrbrME gJrer{poAa}rr, sreKlposHll€ JIaMrIbI, BeBTEJITI \r Ep.

BOnbTAMUepHtrre XapaKr€puclt{x$ IIpl{ pa3JErqE['D( IranpaB.reu!{ffi toKoB

xanprxemd pixilr{tlnel.
Ecnx ronrrarr[€plrbre xapaKTepncrl{Kll Moxxo rrpercaaBl{Tb

Syrxqrruu, To rrccJregoBarure nennseftnux qeneft npoBogtr

MeroroM. OAnaro, B 6olrmunvrse c$yrlaeB Bonl"aMrrepuble xapal<teprlcruKrl

noAAarorcr 3aueHe asarumrqecrofi &frruseft. Ilorrouy nelrltrreinrre qenra

BCeI0 rrpHxolr{Tcr paccql{TbrBarr rpa$oanalElnlrecKnM METoA0M, ocHoBaHHbIM

raronax Knpxrorla.

Ilpufiopu a ofiapydocaaae

l.I{croqsr.m rrocrosnuoro roxa Ha soMHHtuIbHoe rumpru[<euue 12 N 248 N ror
l2A.

2. Jla6oparopnbre npoBoJlotlxbre peocratu - I urr.

3. Henslrefrnrre ereMeuTbr {6apen€psl) - 2 urr.

4. Ar"mepuerphr Marxr{rogJterrpNvecrofi cI{creMH rllna M109 xo 5A- I urr.

5. tsorrnrerpu- I urr.

6" Coe,qssu'renbuble npoBoAa c HaKoHeltHuKaMr.
)U

xaK greKTpBqesKHe



floltxtlox runontrcHua pa6om u
B nacroxrqeft pa6ore clteAyel ollbl'rlrrtM nyl-er\{ rroJr)mla'rb 3aBfiqfiMocr.a 16KoB

or llailptlxellr'l{ I!'tt[ 3aeMeHloa, yKa:taHHHX Ha cxsMax L fiocrpo]ITb l,rx
BoJrbTaMnepHbre xapaKTep{cTl4Kfi "

1" Cuatnue soJrbrnariltepnex xapaKntepucntuK
l.l-co6parr rlerrb rlirr cnfr'lrlrs Borrb!:aMIrepnofi xapaKTepucrsKu r.rccre.qyeMbrx

?.rreMenroB pac.9"1.

&+
l.2.fluaslro H3Merrff Haspslrenre or 0 Ao Ltvox cnx.ru B.A.X. IIC; HCt w R

uooqepeAgo. [Ie c.nenyer qor&cxatb Te_$a t ue.{rn jo':!ee oaHq{q auggt}&
Fe:yntraru nurepeuuii 3anscrn s ra6nnqy 9.1

Ta6pata 9.1

1.3" I,bo6pasnrn B.A..X. Hcc.qeAyeMbrx sneMeuroB Ha rpa$nxe.

2. Ilauteioeam enawoe coedawen ue cn e"$eiltn o e

2.1 . Co6pars qen6, rroKa3anuyro Ha pue . 9.2.
2.2. flnapxo H3Mer-rfr r{auprxeur{e or 0 gc Usa.r cnxtr B.A"X

HanpxxeNrrfi - Pery.nrraru u:uepeuafi 3aHecrr4 n ra6n*ruy 9.2.
OKOA IT

)l

Puc. 9" l. Srccnepunenmattbwan cx{Ara

ffg onsra z 3 5 6 7

I{Cr
ti

HC:

II

R



- 

-
Puc. 9.2. Orcaept*eamaaenan cxaxa

2.3. IIo AaHrGrM ra6ngrsr 9.2 uocrpom 8"4.-X. qem. CpaBHHrb ee cnosrpoerorofi rp@rqecrm.r MeTOAOM nO rr3Bec"nErM BonaxapaKrepr.rcrnxau ECt s R (c*r. n.I-3) flo pacrcarru B.A.X onpegelrlrbTOra F s Hasp')Kenr{n (h n {Iz *" ,J|.r"*o nplr 3aAarehrx nn€rrr}l3HAqeil{tr o6rqer0 IIanprDKeHn r y.

3. Eapamentnoc coedufien*e sn€urerurfic3. l. Cofpara rpul, noa3aHrr].to na pac. 9.3.

3.2. fharno If,rMsHf,f, HanpruKelrge o" A go (Juax cnxrs B.A.X roxoa
ITT:::: l:l,T**, lmepenr,rfi 

sanecru e raornqy e.3.3'3' fto AaHHhrM ra6ru'{*r 9.3" u **,u" 0""";;;;*ffi;io*or" B.A-x.
;T"fftJ:H: !? : :(cu- 

n' l '3)' Pov""*' nocrpoeuan cpaBrrr{rb.3-4 IIo pac.rernuu BA.X. onpeger; 
";;- 

'rvurPosH&rl cpaBllnrb-

saganrroM qpeno.aBareseM- lI TpKoB It a 12 upa Harrprrx;elrlrr
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Ta6tuqa 9.J

JQ onura J 5 6

U
I
I

4. Cnewaunoe c{eduncrtue ?Jror,cnmo6

4.1. Co6pau qenb, noxafitrrnyro sa psc.9.4.

4.2. IInaBHo rrrMears rrarrprlKenr{e or 0 Ao Uaax cnrrn B.A.X.
HaupnreHnft. Pecynr, aru r{3MspeH$fi 3arrgcrrr B Ta6Jr[qy 9.4.

53

AOKOB I,I

Tafuqa9.4

)& onxra I J 4 5 6

U
I

4.3. IIo AanrrrilM ra6rnqbr 9.4, a rarxe pacqernnM nyreM nocrporrr' B.A.X. qeus,

ucnoJrb3yr BA.X. HCzu R (cu. n.1.3.). Pe:ynrrarn nocrpoexnfi cpaBnms.
4,4. flo pacqsTnbrM B"A.X. onpeAejnlTb BeJrr{rlr{fiEr It, Iz u Ut Uz nprr 3aAaHsoM

upenogaBareJreu nanprxenuR U.

Mcmodartecxae yKuraau,s x npoeedenuto pafiomu a qwnoJruennx,

pacqem H) - zpafi uaecxofi ,racm u

Pacqer Hepa3aernJreurrrrx rl€nefi, coAepxailIr4x HecrorlbKo nerltHe*trbrx
SJIeMeSTOB, ITpOBOAnTCf, C IrpnM€IreHr{eM BCIIOMOraTeJrbr{brX XapaRTeplrcTrrK.

3ru xapaxrepucrrirr,r uoryr 6urr noglpoenbr r{rln cro)Kerrr4sM Harq).sxennt

nplr oArrttx r{ Tex Ke roKiDq KaK 3To noxa3arro Haprl,c.9.5 nxs.qBJ.x SJreMerrros, r4Jrr.t

nlrreM Bblqr.rraxfir a6cqrrcc 3aAaalrbrx BonsraMnepubtx xapaKTepncflrr( H3

Puc- 9.4. Sxcnepu.xermanbaa& axenat



HAnpszKeHIjJ{ Uc,roqHpili€ rIt{TaH'.4Ur IIpfi coorBe?crByrou{Hx SHAq,eHHrX TOKa. KaK
noKa3aK HApnc.9.6.

Puc. 9,5. fpa$auecxu* pacvetn npu
no cae loaametwnx coeJu aeaut If 3

Prc.6.

Puc.9.6. fpaifunecnd p.rc*en € noJ$outbn
acaan4oaarlenurai xawxnepuetwrofr

Anarorn"rnBru 
''JrrGM 

sTporrcx xaparrepr{crsro{ }r rrpa HaJrHrrrE Tpex E 6or€G
HgJrr{HerHlD( SreMenmB. rpa$nvecroe onpereJreHne r0xoB r.r nanprxeirafi r
BCnOr{oraTeJr}nErM xapaKrepncTrrKaM rroxera$o $a prrc, 9.5 _ 9.6.

B €rrjrrae napturJl€Jrbgoro coerfiIr€Hu{ gJreMeHToB BcrIoMotareJIbHL!
xapaKrepr'rcrHru.{ crpoflTcr cJroxerureM Koql}AI{Har npn oAgrm r{ Tex E
HanpeKeHr{xr. Iloc4roenne BcrroMorarerrbnofi xaparcrepucunr w ABF
traparrJrcJllno coeArrgenalrx 3JreMelfrloB LI nonr3oBtulge 6I(} rlora3alro napnc.9,7.

IIpn pac.rere qene* co cMeruarrnrru coerlrnesr,reu sJreMenToa cgaqatrl
CTPOfTC' BCNO}{OI?TEJIEHA,fl XAPAIfiEPII€TI{I€ AJIf 3KBI{BAJICHTHOTO }NqACMr,
cocrottqero tr3 rIapaJIJIeJIbHoro coeAqHer{fifl oJIeMerIToB, a 3areM, crpoHTcr
p€yJlbrupJ/Iorqa4 xapaKrepacTr.rKa AJrr Bcex flocjre,qoBaTe.rlhHblx yrI€tcTKoB, erurrcqd
a grsrmarerflHbrfi.
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Puc. 9.7. fpa$uvecnfr pactan npu ndpannenbnor. aedunerute Hj

' Pacqgr cJroxubrx Snexq'fiqecKtlx qenef c HettnuefiHhltrdl{ 3n€uelrraMr{,

coA€pxaql{x secKoJrbKo 3AC, npon3Bolf;r TOxe no acrroMorarerrsEElM

xapilcrepr{cnrEaM. IIpf, SToM cEarrana cTpof,T BcrtoMonaTeJrbrr$e xaparcnepncTlmr{

,{IrI BC€X )nIaSTXOB, HaXOAtrqEXCr fiOrqerc-r3l{eM )SJIOBOTO Hanp{XeHE , a 3aTeM C

npr.rMeHeHHcM neptoro ffilr BTopora 3axoua Knpxror]a c'rpourcx p$yrrbrflpyarqa{
pacrrEffraf, xapal(repHcTHKa.

Kawmponut*e aonltocd

l. Karpo qerrb Ha3hrBaror H€nr{rrefirrof, uen6lo?

2. Karofi gJreMerr lra3LilBaKlr H€rsgefiHbnr{ gneMeuroM?

3. tlm narxsaErcx aoJrbraunepnofi xaparrepnmrroil?
4" Kax ornrrrum ryreu uonysrnb B.A.X. nnflefiEoro 3rreueaTa?

5. Kar nomponn B.A.X. nxnefiaoro rnen'rerra?

6. Kaxne nexxuefinrre gJreuerrrEr Ha:'bIBaKlr HecuMuerpu.rtruMr.r?

7, Kax lpa$rvecxr paccqrTarb sersxeftnyo qen6 rps nocJreAoBareJtsnoM

coe.Itl{Heunrr rneuernnn?

8. Kax rpa$nqecrn pacc{r.rran uennne*Hyr} qerrb [pI{ napaJure.}rluoM co€AHH€HHr{

aaeprenros?

9. Kax rpar$nrrecKr paccqurarb HeJrr{Hefisyp qelrb qplr cMemaHHoM coeAilHs*rnu

llleMeHros?
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JIAEOPATOPHA.fl PAEOTA J\bI O

HCTTbTTAHHE OIHOOA3HOTO TfAHC@OPMATOPA
r{em pa6ow6r.' n3rrnTe rpflrrryT geficrtua, ycrpoficrro rr nony!{rrr6 orr;rrnurtryreu ocrroBxue EapaMslphl oAso$a:xoro rp*"6opllu_pu.

56

t
{
I
I

1t

il

$

I

I
li
r
f
il

li-t
*
i
I
I

i

rpanctupvarop ,*{iJ"iK:"Htr":: _
qpe4{a3sa'redH6rfi sns np€o6pa3o"** r*;.I"ffiimT"r#ffi
uepeuexnrd mK,qpyrcrc EaqprDrsfin, rofi xe yacrernl.

B npocrefirneu c.r

{umv ; '. *;;nTff"*:,'ff#ffiy#:ff.frf ;ffi :ffffio6umxy 2" m xompofi s'epilrr 
'rBoAlnc{ 

r norpe'rreruo- nepeAa,,a 
'Hepn4!r 

Bonfiofi o6vtrrrsr BAryryp flpor{rBoAnrc, rryreug

;ffix*"*:m.:*:]# Tffi#"ffi tr T#pacrorrararorcf, Ha 3au*r{fro' o"pprrrdr* -;;;.r#'T": 
TffiJnre}|hrtr€uE{ Ilorep6 na BrxpeBbre TOKII I{ fusfitra'rfrBaercr r{3 rrtrcroa 3ne*rpar€xHuq""*o0ffi.*c 

cqpAeam* J o6uwo
IIpu nogrr[o.re$n

c cn').cosranf,auu ; 
uenazmon ofuorrs rpaxc{opuarcpa 

fuirc 10.1.) r ce..xcnnp'ncoq"*","";ffiiffhiffi*:*"1 mr rr,

>ac. I 0. I. Cxena npocmefi wezo mpanceopxamapa

rre ozc - anrm,n.,rrHoe 3sa{er"" fff ilffnoto* o rnrrayxrrrpy"" 
".o.". "u* " 

o*"*orron oollilT*r 
uo cepsevnury 3.

E r = -4 ff = -w,o.r.coscrtr = t/,<l>^a sin{ay _ Lyl
r4e ItFl - e'cno BrrKoB nepaHvuofi o6norru, rBX y se 

"ro'""rr1' o6umxe



Ez = -I/z{@= = -wro.ttos" = tl'tb-asin(an - Ll;"' dt 2'

rxe wz- rrHcjro Br{TKoa rropuruofi oSlrorxn.

Taruu o,6parou, arfrrJlrT'4mlhle 3narleilIt.f, loIAyKTItpoBasHEIx 3,q.C. neprr*rafi 61 U

moprunofi "82 o6uoror,
f,n1=W:Q*{4 En2:lV2@-ct

parAe.rrtrB ,a J1 uB p$ynbrar€ nott)FlaeM:

E,=4l4Yf@*i Ez=4/4nr'fo*; (10.r)

IIpu nOAr.nro.rerul{ Ko BTOpIlrIHofi o$uOrre lrarp}ts(u BO3IIHKaeT BlopurlllEilf

ror 1z r{ Ha es 3iDK}rM:x ycTanaBfiuBasTcf, HeKgTOpOe HanprrKeH]le uz.

Pdrynrrupylotryffi rrlarnrrnruft noror cepAerlHrra @ coggaergr mrou oSeux

o6umor. B erou cgyqae B $opyy;1ax BMecTo troroKa @m nprno noIcTaBI{Ib no'ro6

(P.

OrnOmenze 3.4.C. ilepB11qnofi n arOpn'nrOfi O6UOtOr HJII( OTHOmeHae ilx qilCeJI

BrfrKoB Ea3uBaerc roetp$u4uenmatt mpaacSopxa4ul

(10.2)

Eclrl,l ne fII{T6IB:ITB uOTepH B apasclbopMaTop€, to npn6nn:xesuo MolKIlo [oJIytIlIr6:

rc =!i.=w, ,
E, W2

t
i,lr, +irl4rr=iolr, ut'u i, +!-i, =g;, K"

rIO /a * TOK HaMaIIIEt{l{BaHAn'

x=L=I--w' ,U, I, Y2

B npoqecce 3r(crilryarTaql&t ryaxc$opuaropu MorJrr pa$6Ta1b B pex1tMip(

xOJToCTO1ro xoAa, Harpy3gqngM n anaptinxorO KOpOTrgl.g 3ilybl6iil11l{. k8
Harp;a3clq6ono pexurga, KOTOphni 11On)FragTCt npn trOICOeIHEeIfiI,I KO ATOpUWOE

o$MoTK€ I{arpy3KH Corq}oTIIBneHl1gM Za, xo1rrr,g IIOJIy{I{Tr ypaBnellne uO BTopOl{y

3aKo$y Ifupxrorfa B roMIIIIeKcEofi ilopue oflIocnreJlbllo nepBl{xHofi n ompnvnoft

IIenn

O, + E, =i,(r, + ix,); Er:(J2 + ir{rr+ ixr); (10.4)

tlta rt, xt - aICTI{BHOe I{ nHIyr(TI{BIrOe COrypOTt{BJIeHns nepB}lqHofi o6uomlr;

12, )c2 * aKTrrBr{oe }r HHAyIffHBITO€ COtTpoTTBrIeHI{f, BTOpUI|IIOT OcUCrrcn.

B peaarrue Earpy3ru p$yJl6rltpytoqaf; M"{.c. pllBIIa cy!![Me M.n.c. fiepBltrlsofi It

BTOpnqHOfr O6*rOrOr.

(10.3)

(10.5)
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Pac'reru ToKoB r, I

odu.rnsrv p""r;;;"u;.:.:T:::"n r rpanctlopuarope Morlr 6b,'r csere'u
3aMeurclrH{ -"**^.-"L,ll*TT-oro 

ToKa' 
'{na 

erofi uerll{ cocraBfi.aercr cxer3aMeurclr'{ rpancgopnaropa, npo{eccbr " *r*o# ffiilffi#"x;
ffiffi"; .fr":Y-"111j 

Ta'rbHoM 'p*"sopn "ope. B erou cauep*uqs.re H Brop'qr*re ro*r{, "u***rn""lTiffi*:oi"ffi;ffi #X:. -1o** 
; ;;""'*. '{ nocrpoe'nrr B€AI{a{par.rMH. flpr cocrarnexvta .y',n, -^:-^:--'-'* 

u rroclpoeHnfi Be

Koropi{fi 3aK'pqaenc, 
"*"* 

cxe'*' 3ar4el'te'I'rt yAo6no qp",lrenrre

E3Meffercrsa o 
".". "*ffi"Tff 

3'A'c' a neprrurofi n rmprxnoft o

E:=KEz*npweAe'niurBropu ,n*ujl:.=n'=-nt (l
Oacu aroprraom ToKa n sarprxenrd, Toxe rl{eurr{,Tc.f, na rr R BaoAfiE, aeKToprr

}, I,tr=-7, U|=-Ku, 
(10rae i'",ui - npr.rB€Aenul

".;;,#,ffi:ffiuoryr6un
0,=Eo+i,(r,+jx,);
Or=Eo-i,{ri+ix;);

rAe rj = K2r,,x; = K,xz-*i;i;lt;-r-*e u pea*rr{B'oerropmuoft o6uorrur-
Cncreruy ;pa*uexrd (I0.g) r{Horra sa3brBaxn yp46ftem$twmparcfiapuauopa IIo eruM JpaBHeHrarrMrpaxcrlop,rampa(pac. lo.2). cocraBneHa cxeMa

conporuene,r 
"" "r;"t :::X;ffi,:ogantoza 

npaac@op*anopa

58



7n = yx+lxn

fiMeeT ar(TI{Br{ !14 l'11 A IIHAyKTI{BHyIJ Xd COCTABIIflIOII{1{9 u OnpeJ{eI|qgTCt TaK' qTOOhI

Bbtn0J!Htrlocb )rcnoBI{e
En=-8,=ir7n

Ilapaue'rprr ll orAenbnL'I& BerrrIIaHbI' Bxo'{tu{$o B cncreMy }?aBHeHI{ft {10'8) ta

dxeMy 3aMerr(eHl'rf, (pl'rc' 10'2), ne Boer'{a 6rrnarov lI3BecrHbl' 3m seruqlff{sr u

iiapaMerpll irerse B0ero onpe'q€nl{Tb rfi 0IIbITOB xoJrocror0 xo'na (xx] I{ Kopofi{c'n0

3aMbIKaI{ux (xt). Ecrn H€I'I3BecrHbI ql4c'Io BItrKov Wt lt Wz" t{t rol${ruquerr

TpaHcsopMaqlru o66l'rHo onpeA€Jl'ercfi I',I3 oIII'lra xoJrocloro xoga', xo'ropxli

irpeAcraBneer pexHM paSo; TpalrcibopMflropa' (ofi{a nepBxt{Hafl o6MorKa

npHCOeEI4HeHa K cerl{ nepeMeHHoro TOKA' a BTOi}sq*Ias - pa3oMKqfra'

Cnegoaarel|,Ho' l{3MepI'{B }IanptxeHHe llepBuqHof U7 u rropn'luoti U2 o6ruotor no

dropruyxe {10.3), aoc'r'aroqno roqno Moxuo ouonurb roe$$uuueHr rpanc$opuaurt

K.
Cnegyet orMerlrlb qro noreptr B pexuMe xorocroro xoAa B ocnoBr{oM

oilp€,qgfitrorc.fl norepfiM!{ B cra"II4' llorronay w3 - 3aMaJrocrl/t roKa xollocroro xo'4a 10

nOTepI4 B MeAu [e3Haql{leJlbH}'l' T'e' npn IIpoBeAeHIltI4 OnbITa xotlocToro Xo'{a

BarTMerpGNI MOXIiO I{3MCpI{TL noTepll B CTari{ Tpallc$oprvratopa Pcnr'

Onmt ropotroro 3aMbIKaHsq npoii3Bo"{Hlc{ Ant onpegerregtu norepr B MeAs u

napauerpoB obMoroK' ftro,q onmtou KoporKoro saMFIKauI4r rpauc$opMaropa

nolll4M&erct r:aroii pexia*t; [pI'I Ko'fopolu ero BT0pslrHaJI o6uorrca s xoAe ncnbrraHnfi

3auxd)ma saKopo'rxo' * nep*nntofi ofr"rorxe [pI{Be"(eHo rroEIDKenEoo HanpPKeI{He

Uir. Kax npaBniro: u*np"nttt"t UJr Bbl6llpaercs Tax' qtoSn 'roxrl aroplnnofi u

neprr'tortrofi o6M$ToK paBHtJlltcb HoMflsanbHoMy I{rrI co$TaB'Igm ]5Yo u 125"h or

lioMliua"Ilbuofo. fIpN olblTe KoporKoro 3aMbrKaEI'Is Mou{Hosrb onpeAenflerc{

aKTr{BstIN{I{ nor€p{l!{r! s o6Morrax rpaHc(poplraropa

P,*=1"*"tr

()rr(yga

(10.e)

(10.10)p
r=-'K ri

il\e rx=2rf 2r': - alctunHue ConpOTKB.neI{lu KOpOTKOT0 3aMFtKaEI'It;

Ptr- MOII(HIJC'fL KOpOTKOTO 3aM['IKaHI'l't; - O6UOrxr'.
lrr - TOK n nepellvnofi ocnao'ffie IIpE KOporKoM 3aMI'IKaEI{E BT0pfiq$ot{ |

llonnoe conporr.rB]rssl{e KOpoTKOFO 3AM['rKaHris rpanc<foprrlaropa oflpeAentsrcfi [t3

BbIP'(eI{'lt 
, =!t 

(10'l t)
Ii;tr

{q



Hu.(yrrasuoe conporl.rBJleEne rcoporKoro saelbreaulr*. x* =,{A:V
{t0.12,

le xa:2y r:2r,2 * wrryrclf0,noeconpoTr{Rrrenae XopsTrOrO 3arwHKanwt.cnerosareJr'XO' uo peq/rrbrarar{ omnroB ROporKOro 3aM6rKarrr'E X.Jrocmro xotrrMox*o onpeAerlrrb ros$$qaerrr H norepn B craJm n Me[,coryo/Tl{Btregr4r ofrtomr Ir AItJn.He Bqm.rurrhr, neodxogruue An auaJrrBlslrercrpnqecrro( uenefi c rpanc{opxarupaun.

Epafiapu a ofiopydoconue

| ffcnurVeuufi panc$opuamp, rueiorqrai rcpBrlrnyo o6rrmry I/r x rmpuvrur
2. Jla6opamprufi amorpalrc$opuamp {nATp). (ana perynupoaar{a, $arq}rxenErmrraroulefi wrnUt.)
3.Aunepueryx -2mr.
4. Bo.mrxerpu_2 [rr.
5. Barrnery- I rur.

f f optdo x * u aarae n a* p a6am w

1..{o narana orcnepr{MenroB E}rr<rro (BsaKourr,!
xeo6xornvn*uol"*o*"nnrpa6orrr. tc{ c amapafilu}l I npu6oparc,

2. l{nr onpegerlerrr ron

ff?tr. :: #ffiffi:trffiff ::ffifril:$"ffiwa c 
'.ofi seaf,ro co6npasrcr *"" b;;fril'1*ilffff:T_Hyc"afiaBnrBaercr r4rol{rBonbHo€ Hanprxeu}re Ur, a K 3a)KEuil,{gnoJ&rrronlxofi oduorxr fio.ry6lrmtra€Tcf, BoJr6TMerp r,.d.

-,&{ I'' -,rrr-,| ' -J'[.*, -_Puc. I 0.3, Sxcnepuuexma,tbrriln cxeraa

I'' w1



-t,

3' Pe:ynrtar:u noxaranali Bo"rIrTMerpoB yt w vz, a ra**,e KoJr'r{ecrao Barxo'
AoronHr{rerbuofi oduorril lld saflacurcfr. e radnuqy 10. l.

Puc, 1 O-4. 3cneweumubqqs ueila

4" cornacno cxeue pac.l0.4 npousaoparcr onbrr xoJrocrofo xora orxocr{Terr'Ho
nropuvnofi obnrorxn Wz. C r{eJrbK, otrpeAeneHm norepb r craan pc7
rpaHc$opr'raropa H)DKHO npoBecrr{ EcnhrraHre rrpll r{oMrrHiurbHoM EanprDKe}rlllrua' ilnx srom [ocrre c'opra cxeruH (prc.r0.4) c rroMorq'ro JIATpa
ycraHaB${BaeTpfl HoMsrraJrbHoe Hanp')t(eHae (Jtr vutn llru:I,I(hu. perynrrarrr
nor(aganr.rfi BoJrbTMerpoB Vt, vz, ailrneluerpa AI E aarrusrpa i uurr"o"r,
m6nnqy 10.2.

5' onrrr KoporKoro 3a''rKa'rrrr or'ocr{TeJr'Ho aropnvnofi o6nrorr.u qpog3'o^trrp.,r
co"oac,'o cxel*e puc.l''S- c qersrc orpa''a.reHr{r r'KoB B O6rro*ax E)DKHO
rrpoBecrtr KcrrbrraHilr nprl rronrdxerrHoM HarrprxeHrrrr nr.manulefi rleun- ,{nx3Tora nocne cSopru cxer'an (puc.10.5.) c norrrorqrru JIATpa ycrar{aBrr'Baerc_,r
Hanpr?Ke'*re ut=0,I2uts, a BT'p'nq'at odnrorxa saurrftaerc,, Ha aMneF UVtp 42.
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Peryrrrarx norcasanrxi qprSopor 11,3alosrrr{ r radmrry 10.3.

Tdwtpttl

sOJIbTt{€?pa Ze rI BaTnlrglpa

Hanuexo*
EAHIiC

DCJI'IIn'E

ltrr.repeaur=- Brr.rxc&er
latutryIQ.j
;-.--l

Ut Ix Izx Px rK X6 rI rz xtlxzlpu6opu
HrMqpeanf;

n At Az W

KonrqecrBetr
_HHE

Aaugf,rc

lWemolur,ecKnc ytcasrrrrn K ryn;ederruto pafuonw a annanucuurc
pad, err, fto _ qa* a qccKo & rr&crf, a

l. 
. 
flo perynrrarau xoJrocroro xoAa ornocnreJrb$wd 3auorrurercr monrua 10.1. ,I{annue 

lo 'qollonHtrt€nrHofi ofvoTrat

1ol${aurerrrpa'c$opruaurufa. 
}nblra no3Borlfiqt paccy}l



K-=U'" un
Clnpe.uenvrr, Ko:rtrqec,rBo nr{.r.l<oB nepravxoir o6vryrrlr"

W, = Ko ,Wo

2' coruacno o[brry xorocroro xo.qa or]rocr{TeJr'ro rr:opu.urofi o6u,.,.x*t w23anoJr'rerc.E mdnuqa r0.2. onsrrnrre ,qa*r{Bre .aaror BO3MOXHOCT' paccq'Tar'xol$$uqaenr rpanc$opuaunn.

K, =lL=L- Uz w'j
fi {iupeAertltrb (orurrecrno BarKoB mopavHofi o6uorrun

w, =w'-.K
Kpove roro, ro.qaHHblM onbrra Mo)KHo o"aa""*r,

"t'"P" = !!-
INU'

3' Hcno*ryx fi&ri'Lio onhlTa Kopor*oro 3aM6r(a'lu{, 3aaroJr'{eM ra6nuqy r0.3.B s'rov cnyu'ae 9l(cfiepuMenranL]r'Ie 3HaqeEI{, 
"o*a KopoT*oro gaMhrKa'rfi

uepwrvHori odu.rxr fa' E<lrepl{ vegn o6vor:o x Prc, a rarcKe nonyqeq'r"rfr nra6xar;e 10.2 rcoe$$uunen'r r:paec$oprvr a'au K2 n $opnryarr {10.r0, l0.l r, 10.r2)rro3Boitrr paccqr{Tarb napaMerpbi o6uoror.

Konmpanonwe ae,npoctt

1' Moxer''ta o6uo:rxa B'rcurero nanpxxenrx 6rrrr BTop'.r'ofr o'ruorxoli?
2. Or qero 3aBr{cnr Be{uqs}ia 3..{.c. B oCrtorrax rpanceopuaropa?

1. lrr orrrrtrraerc,{ rpanc$oprualop or: anrorpanc$opnaaropa?
4. Kax onpeAenurb K.n."u. r,pauc{ropuaropa?
5. Iloverrry oo3nlrKAe? mx paccexnux?
6. Kar uafixer BeJrHsHHa rora Ha norepu B MeAr{ rpanc$oprvraropa?
'7' Kax p'rruxer qacrora rr{Tarofirero HaIIprxegr,IF na Be''{qI{Hy no'epb B c.r.turlr'r-pauc{iopnraropa?

8' r{oveiny Mar'r'rronpoBoA q:anc{ropuarop a wa'wpaercr u3 rucronoiisJre(TporexHa.Iecroii cra_ntr?
9. floveruy orLrr KoporKoro 3aMLrKaHH,

HanprlKe}Iafx., 
'I',vr\vr v sMbr(aH!'lt npoBoAllTct nptr IIOHU)KeIIHEIX

10. l{.rx rcarux qenefi cny)rr}rl- rpaHcsopuarop?
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