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NPABI{JIA BbINOJIHEHIIj'I PAFOT

-ilaSopatopnnre pa6orn ltB'ntrorsfl Hsom€MtleMofi cocr:agnofi qacrbro Kypca

mP€Tl{qecKltx ocHo$ SJIeKrpoT€xHrlKil'

Oslr cragsr cnoefi qernro:

,i Ornarounrr sryAelrroB c 3[eMeflTaMr{ peaJI}HlD( Snel(IlmqecKr4x qefisE H

qpoqeccaMu' I1poIlcXO/{fIr!}rMH B rrllx; 
,- -^^-*^*- *,^.i/, annqn

l" Ofyruru yuermlo u HaBHKaM o6paurexr'rx c lrruepflrerlbnoff ailflapa4ryotr n

TexHI{Kr'I 3K0llepl',IMenra;

i. Hayunru o6o6ularb n o$opunmr petyrbrarhl 3renspaue$fil' cBrSarB Teopnrc

c nparrrrofi - nogrnepxlrrb ollefisx noJloxeul{e reopiln;

4- flpuanrl rIaBHKn na6opampnux EccJIeAoBaHI'rft ua nporatrogcrne s )nrsxue

par6uPaucx B LIx PsYJIbTarax;

5" Bocn*msrtatr saBbtKI{ B Kalrlluo - HccreAolarelrcroft pa6oru n o6y*rtr e€

MeTo.llI{Ke- .. doxbrUefi
Jla6oparopnue 3antrlnc Tpe6ymr or cryAeHToB eule

&D{OCTO{TeJIbHOCTI{ I{ a(THBI{OgaI4' rIeM npaKTIlrISCKne'

,\o xuvana lnfuorya''iropnex p46afit Kfl"edwrt cntYlewm o6t3fr"

t*Aurrtb npasalu r,tgx'tuKr fueconacwoc"tu u cwtrt4'Zt COdnndano ux

IIpN no.arumBxe K BbIrIoJItIeuNro na6oparopnoft pa6mu cryrelrr Aonxen:

l. Oruaro*rntes c "reopuefi sccJreAyeMono eolrpoca'

2. ggmo np€AcrllBl{Tb ce6e MgroAsrY rpoaeA$Kl{t 3Kc[epItMsHTa"

3. 3arorosuTs ce6e 6nanx fiporoKo]Ia spoBeAslrilf, fiadopamprofi pa6oru'

X oveperurofi na6oparopnofi paborc lotry::ooot 
crynerrbl' npeAcrarl{Brlrno

o$opr"raennufi orqer uo ttp*ptl'yof*t paSme u no(a3&Blune AocrarottH)llo

sofforo*rlerff ocrr r nPegctorqefi '

B wn annenue ne6o4 6"toq u a fr Pa6a m u

Ilporenenxe ra6oparopuofi pa6or[r cryAclnoM Haqnuaerct co 3HaKoMcrBa c

o6opyloranr'reu naGopa'ropnoft ycraHonr*t'

flepel reu, Ka( npl4gTyn'{T|t x c6opxe cxeMhl| Heo6xoAnuo ydegrrtc* n rou,

qro cerb o"tKllioqeua' l{""p"t*"""rre npr6opu r'r o6opynonanne coorBercrByer

**Til" 
1?liT"1""rrpuuecxoii qenl' N pa.ore c H€Io 

'eo6xoAtrvo

npr{AepxlrBATbct cne,uyrcslero nopt'[Ka:

1



l. cfopra uen' Ao.rrl*Ha rrpoBorarcfl npu pasolrK,yrnbrx pySunruuxar n
OTKJIIOqEHH6IX ABTOMATAX.

2. Bnaqane neo6xo4nuo Brrnorurrb c6opry curosofi - roxosofi qacrlr uenr
fircro.rH*o,r ''xra*r4r, 

conpcr'*lle'H{, aMnepMgrpbt, To*oBbre o6uorg
BATTMe4TOB U $aSOUeqpor), sareu noAKrrro{r.rr} BoJrbrMsrpEil, o6usnq
Haqp$ReHurr BsrrMerpor rr;rn rlarouerpoa x t.g.

3. flo oxonsasruo c6oprol r1ero.r neo6xoAquo:
. BbrB€crn ABTDKKT{ JIATPa rra r{yJreuo€ ilofioxenr.re;
. ABN)|(KT{ perynapy9M6[x peocTaToB nocTaB!{Tb B nOJIOX€Hrre.

coorBercrB)torllee Hau60nruuu conporl{BJrer{lr{M (sa ncxrrorreHxex
cJr)trraeB, cfier{n:urbno oroBol}en}rHx B orIHC€rHUrx na60parcrpHrn< pa60r];

. qpoBeprrrb coorBgrcrBu9 npeAeJroB r€Mep€Hr{s rmMepr4TeJrbHhrx npu60por
otKr{Ail€MbIM BeJu'lqnl{ilM ToKoB r{ nanprxennfi , orKoppeKTltpoBarb nyfieBoe
rloJtoxefrue gTpeJroK.

4. llc-roqnnxn flfiTarlfit Moxrlo rroAKJrroqlrrr ToJrbr(o t acne ltpoceltwu cohpaxnoi
4e nu npenodaeam eaeu pa 6 om,

5. Bcercre .'qpecoeAr.nesr.fi B qerur B xoAe pa6or ,qon&{61 BbrrroJrrurrbcr npf,
orKJIIoqeHI{oM trurarlun. flocne raxgoro uepecoeAnHeHn r gneKlprrrqeckaf, rlerrb
goJnrfia 6rrrr ganoso trpoBepena qpeirogararenev.

6. IIpu nro6oft neucrryaBHocrr{, raueueunofi n pa6cre o6opyronanrn, crreAyer
ae.ued.aeuua omxwotusnb numattue lr coo6qlrrr o6 npenogaaarenro.

7. B xoAe pa6mx 3arrpeffaefrctr noggAarb pa6ouee Mecro, He orrsrrorrgB us11E or
HCTOqHUKA ruITAHI{'L

Ilponegeirue 3Kcrrepsuesra HaquHasrcr c rrpeAnapu"enlHoro Ecnhrrannx. flpn
3ToM' l{3Megtt B sa,II?rIHr'D( npeAellax HafipcxenEe I{cToqsH(a, cogpoTllBJleHnr
HarpyJKr Il T.A., UeOcXOgravo qpocneAHTb 3a KaqecrBesFbrM xapaKl€IroE
uccnegyeMoro qpoq€cftI, tlpoBepnrb npaBr4jrbHocrb BKffoqcEl{r r.r au6opa
r 3Mepr{T€Jrbxux npr,r6opon, p€ocraroB, €urocrefi rl r'"q. " r

llocne npegraputenbnoro Ep$Feporluofo rlcnbrrannx ueo6xo4nnao nporecrh
oKouqar€nsnrrft sxcnepmaeHT c 3a[Ircbro po3yJlbraroB lr:uepenr,rfi.

3auepu peKouelrfiyerrl rrpoBo,qr,r'b trep$ paBnbre npoMexJ.TK'r, Ha Kolupbre
AerMTcr Bec6 Arana3on raruepenaft nccneAyeuofi Eertlrqaau.

flo oxonqagru Ka:KAoro arana na6opar:opnofi pa6otar go par6oprur arnr
t{3MeEeHflf; rlem{ creay€T no(a3ar6 rrpe[oraBareJno pe3ynbra?br c rerra, vrocrr npr
ueo6xognuoc?lr Mox<xo 6rrno noxropuTr gxcnepr,rMenT.

Pas6opry uen' creAyer npor,r3Bo.qrr"6 c pa3p€rrrc'r{r npe[oAaBareJrr r,r npf,
norlloM noAKtlroqeHriI4 llenn oT ltcTo.IHHKa rILITaHir{.



O$opnrurexre or-q(ira
trO B'TNOJIHEHNOfi PAdOTE COCT'TBJ''ETC' KAXT'IM CTYAC'TOM B TETPAA!{ ATUI
TOpH'rX pa6m lrLrr Ha orAenbfiux Jrr{crax" B nocnegneu cJrrrae B'3MOXHO

OFIETA HA rOMIIbK)TEDC.

&.ryr,aorxen Bxrrroqarb s ce6s:
r 

'rrr.m',rrft 
.m{cr, Ha KOTOpOM y*a3'rBae"cr Ha,nMeHOBaHXe rr'cTnryra E

na60paroprua, HoMep r{ Han*e'oBarnre na6qrampnofi pa60rrr, rpauxrxx u
uHHqHanu cryAeHT&, UOMep ero rpyrrnEr;

. ue;rrpaSorrr;

. cxeMu nccJre&yeMhrx a pa6ore orrerTpsqecrtlx qenefi, pacrrerr{rile rFop*yrru,
ra6nnqrr c pe3ynlTaraun alueperurfi r rurncneunfi, rpaSnru fi
AlrarpaMMbr, lrjrJtrocTprrpyollll|e pe3yJrsTaThi sKCilepr{MeHTa.

fJcrcr tr ra6naqu AoJrxnf,r 6rrrr uuvep.renbr aKKyparHo" Ta6m{u AortrKHBT r{Merbro6xotr.ruoe qficao 
'n,'r6{os rr crpoK, onpeAeJr{eMoe 3a,EaHHeM. B ra6nHqax

FrBaro'rcf, rrpuiltlT}Ie o6o:Ha'renut tl3Mep{eMux I{ BErrrEcJI{eMbDt BeJrrtrr*H R Hx
n3rdepnocrb B cr.rcreMe Cfi (ra6aHrla 1).

Ta&*qa I
Flwqmto Buvacxexo

ut) I Ut U2 I z R X L C
B A I I 4nd. On O.tt On 2H *

cnrosbre qeru Ha cxeMax BbryepqraBarorcr ron"rffiffiffi
Earrprxennfl tr BarrMerpoB _ ToHKuMt, (puc. l).

_ lpa$nxn r.r BexTopulre AlrarpaMMrr cJreAyer B$qepr{rrBarb Ha M11ffuMerposofr
byrrrare. B ro'ue o'"rera Heo6xogNuo npoaecru Kpar*r{e BErBor,n, cAeJr:*{s':e ,,a
oclroBaHnu non)r'qeHgbrx 3KcnspuMeHTS.rIrlHilX,qaHrrElx.

Puc. I trftnun*nt:thtr.ln t\etl.t



JIAFOPATOPHAS PAEOTA Jtii 1

HCCJIEAOBAHHE NPOCTbIX M{I{Efr HbIX 3NEKTPI.TTIECKHX I{EIIEI;
NOCTO'HHOTOTOKA

Ifent 7m6om*: Hccuegoranue pacupeAerresur nanpnmerurfi rr roKoB qr
Docne'{oBaT€JlbEoM' IrapaIlelhnoM I'r cl{€uanHoM co€Irursllr.ur conporunaend,
onu:rrar trporepr€ 3{rrorros OMa u Knpxro$a.

Teopem avecxue ccedenus
ocnosnaf 3aAaqa aHaJrE3a pa6oru tnerTplrqecrofi qema 3axJrroqaerc{ .
onpeAsjrerrHH ToroB, HanprDKeHnil H uorqnocrefi ssrBeii qemr IIo 3a,{arrHoMy Er
conporl{RneHr{rrM I{JIH nposonFMocr{M r.r gafiprxeH}llo HCTOqHT{Ka rrrfragl{r,

fesxcrop - sro crpy*TJpnufi oreuer.' ore*Tp,nqec*ofi r{enn, ocnoB*c
Ha3HaqeHtre Koroporo oKat6tBA?r r{3BegrHoe (norrnnanrHoe) conpornBJleBE
srsK1p!fiecKoMy roKy' HanpnMep' Anf, perynEpoBaHllt rol(a I{ uanpxxenur. B
3Jr€rc{poycrarroBxil( p€Ilc?op6r rrpfiMeHrrorcr B raqecrBe Hfp)tsoqa5D( I
nycKopcryJrrpyeMbrx pgocraroB godano.nrux conpsnrBJr€Hr,rfi K HeK0roprr
3JlerfiponpaaMtraKaM, sJreKTporf3M€prrreJrbHLrM npn60parrn u ap. 3lerrpfiqecr(E
qelm u rfx yqasrKn MorS/T cocro!{r rI3 co€AriueHHbD( pa3Jrr[rrHo ruexn)r co6d
snerqpoqpnexsHKoE rr$tt pe3rrcTopoB: noclI€IoBaTeJrBHo, [apalrJreJrFHo I
cueluaHno.

Torr H naqprxe'rfl B BerBfi rnerrpaqecnofi qenu orrpeAeJrrr*,lcr
cocranrieriueu u peruenneM cncrsMlr yparnenufi no saronau Kupxro$a.

{rr ruo6oro }',rra Ha ocrroBarr*r{ npr.r'q,na HenpepirBr{ocrlr mxa moxer 6sc
3anHcan neBcwfi saxon Kupxz06a r.e. anre6parrecK4r cj&rMa roxor sgtB€i
obparpor$x y;enpaBrro ryanof,[ = Q.

coornoureirre ZE* =Xr*'lp nupaxaer co6ofi ampofi raron Krpxrorfq.
xompufi ycraHaBrHBaer mt $arrr, w:o anredpanqecxa,I cyuna 3.{c r{croirHl{Koi
nro60u 3aMroryToM r{oH?ype s.nerrpruecxoft IIeEu paBEa anre6par.r.rerxofi
nagermft nanprxeurali Bo Bcex yqacrxax KorrryDa.

3reprenrrecxrlre coortrorueHwl B 3.treKrpfltrecKofi qeuu Moxuo
qprrxeHrrr raroa ,{xoyar - Jlenqa- B qema rlcrolrnr{K pacxogyer
uepexo.{rrrIJfio B conportrBneunrx B Terrno. IIpx trepeuoce
gJreKTprrr€crBa 3a BpeMr dt ucro.rnnroM CoBepruasrcr pa60ra d.A = Il .

Moqnoc-n P: dA/dt: U.dq/dt:IJ.l =r.12: q.II2 (raxon ,[xoyar
JIenqa).
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Puc 1.3 Cuewanaoe coeduuenue p€tucmopos

2.r4suetarr.3naqelrur coqporr{Bjre$nfi pesucropoB, Arrr rpex cJD4raeB 3anr{carb B

ra6nlqy 1'3, noraranxx aMnepMerp0B n Boirbruerpa. BuuoaHrrrr pactrsrf,r,
rrpeAycMorpeHage ra6mlqefi 1.3.

Ta6lturls I.i
;ie

rr/

u

Memadurtecxue ynfratvufl tt npocedenun pafionw u narnoflrrerrux,
paeuzmno - epa$u.tecKofi .tacrflu

l. Couponrnnenue KalrAoro yqacrKaqens onpelemercr no raxcxy Oua
R = U/1, conpornBJr€nue Bcefi qeua - no $opuyne R'o6.p"* = Iloa/!. pac.{srgoe

cor4)orr{Bflefins ncex qenl{ rrpE flocJlenoaa?e]rbHoM coerr{HeHnH Onpersfitgrc, IIo
1|op*yoe

Ro6.p.., = rRr -F Rz

O6uee Hanp.lurenr{e orrpegeJuercf, no $oprayae
Uo6.p""" =Ut*Uz

rlpn uocaegoBarerrbnoM coeAuuenlrr{ pe3rrcropoB (crr,r. pNc.l.l) nponepxe.rcx
c[paBeAJrr{Eocrb Bropom 3aKo$a Knpxro$a

uoe*=uL+u2=IRr*IRz
flo;ryreNuue pacqeToM 3HarreHr,u Rc6.pa"r H UoO.p.* AOJnKHbT coBrra,qaTb c
BeJI'rqurIaMH R'o6.pu* u Uoe. He6oxrruoe pa3Jrr,rqHe MOX(er 6rrrr ecaegcraue
norperufl ocreft npr.l n:uepeHnex.



2'IIpu naparnerLnoM co€Ar{se'fir{ p",rcropo' (c*r. pac.l.2) ,,poBeprerc,
cllpaBe.qnrrBocrb rrepBoro 3aKoHa Krpxr@a. o6qee pactrerHoe colpo:il{BrreHr.re B
.rlaHrroM cnyqae onpefleJrrlerc, uo rlopuyne

Roo+""" =R1R2/(R1 +R2)
surEra'o'qer rs Sopuynrr Anrr oqp€Aenenrx o6nleft npoBoArM'crr{ KaK CyMM.r
uposogauocrefi 

1n tacrxaB qerru.

1 =1*1Ro6.p"o Rt' Rz
3rgnsa'e''ruoe conporl4B.rre'H€ Mox'o raro(e orrpeAennrb ,,o 3aKo'y oua R""" =
U /l*q. O6a rnaqenNr AoroKHb{ cor[a,qar6.
3. Ilo.qaxuuu ra6nx{sr r.2 uoxsro qpo'epnrf, qpaBrr's, courac'o KoropoMy roKr4 B
BerBfrx o6parHo qpgnopqrroHtur;rro Hx conpsrlrBJrear{flM, r.e. 11/ 12 = nr/ R,
4. O6rqee conpmnBrrenpre R nrrqxcrlsrcc no $oprpre

RzRs
Ro6.p""" = Rr *

f(2 + R3
5- flpu 3:rtror'e',nu ra6*rqy l.l-r.3 D rpaiby <.{anurre pacqero'D Heo6xonr*ro s
orrlEng npnB€crn uo qAHoMy npnuqty BsrrroJlrrerurrrx rrrquclennft.
6- B mrrere yxaxare, xaK *rrn"fi H3MsHeHse Berr{trr,rHbl omoro ns conporrtrneauf,

''4parureJr]HbD( sgr'efi fipn cM€ru€uIHoM co€Ar{HeHr.Iu p€SucropoB Ha
rrepepacup€neneune roKos !{ Harrprxennfi na yrac-rxe qenu. HanpuMgp, fipE
yMeHbIueHI{H aeruqHlrhr coqpo'n{BJreHrrr pgncropa .R2 r gna p€r3a yMeHbrtraerc,
o6qee conpsm*',e*'ne yqacr*a napauurerb*brx serpefi Rz, Rr r{ coo"aercrBeu'o
3KBI{BAJIerrrHoe collporr{BJleHue HCTOqsrma IIl|TailI'. TOrga yeenNxnrc, 3HarreEEe
o6npro r{rKn fi ToK Ha yracrre c p€EqropoM R1 r nanprxenae MEXAy ero
BbIBoAaMr' B To xe BIt€Mt ror B BerFr{ c pe3lrcropoM R3 n xanpxxenHe Ha ero
BlrBonalr yueHhsrnrcf,. Tarnu ofpa:ou, npu cMeruannoM coeArnegr.ru p€311flpllo3 B
Aamrofi rao0paropuofi pa60re upaKTr{{ecKn rrpoBepf,crc{ cqpaBeA.'rHBOClb saKoHoB
Oua n Knpxrorla.
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Koumponcawe sanpocu

l- Gfopuy.nuponara nt
,,ou? 

tprrrfi :axoH Knpxro$a. {ro nasbruaercr sJrerrpnqecKnu
t.g"*orarr mopofi raxoH Kllpxrorla. g'o sa3br'eqrc{ 3neKqpo.recK'M

3. Kar pacnpeaenrrmcr
coeAr{Hen'bD(***"lm:T" H Moqno"'x Ea Kax.ort 13 yqacrxoB qetrn,

,1. Kar pacnpeAenxrcrcx
qeru co€rr{He"rr*"uffi"ffi*t*" n MorqHocrn Ha K€DrAoM x! rlacrroB

5. 9euy parno SrBnnrurerrmoe conporuBJrenze qenn rryfi cu€mariroM coeA?rneirrilr?

1t



JIA$OPATOPHA' PAEOTA J{i2

I4CCJIEIOBAHHE NUI.'PI3NEKTPOTIEPATAT{H NOCTO.HHO.O TOKA

Ifeatn dasxofr pt*omw,Brrx€f,c.r rlcc
uepe'aqfi 

'ne(TputrecKoff 
erepnnr rroro*"o'"oo"a'rle 

pexn*oB pa6mrr r".ann

HarpFKy B KO"'I., 
"tvrr JqwPrry rtrur'{'x'tilot1} TOra" t.tMerolqeft COCpegOtOUennyrO

B npoqecce nepeAa% 
1 

! *##"#:x:x#{::; :-*,,*6onmoe 3'ase'ueHrr{eer r}artop norep'r HanpfrKe'nr B qpo'o'ar(, qro cBr3a'o cHellpor{3Bo&lr€Jlrnofi norepefi 3neprau, oqenaaaeuofi o6rr{Ho semcq&noil {fiorepf,Mou{xoclxD' B peaynrrare flmepn Haqpfireum B Jr]rtrnn Hanprxenrle ynpHsMR}lKoB grrercrpaqecroft anrynrr Mo)r{er oKa3arbcs HeAocrarot[rhrM Ansuopualrnofi pa6mu. Moqnocrr gJrerrporyrlreMnr.rxos, pa6orarorryrx na rsrrJroBounpunqnue {nannu HaKaJrHBar{ur, flarpeBareJrrnue npn6opu), qpoflopr{Ho1raJrlgaK'a'qpary noABsAe&',oro x Hr{M gaqprrxe'tr, nogroMy c'r{xeHr{e ,,anpfxe'rurpe3(o or€3firBaets{ na caetonoff orAaqe naMrr na(an'Ba'm, 
'n€yAOEIrerBOpr{TeJI'HOpa6marm sneKrpor€pMr!.,ecrure ycranoBro{ (rnerrpona*rr'n*, sJreKrponew r 4p.),v axerrpo4rrtrareneft' pa60larorqax ua no'r{xes}roM HarIp",r€Hr{H! cr{H)Kafisf,rlaGl.ra Bpar{e'nr Barr4 )n4en.ruaerfi cnoco6nocrr B'rAeprcrBarbKpar*oBpeMeH'u'e neperp)13xr{. cor.nacso <<rlpanxnav ycrpodcraa

'n€Krpoycra'OB.*,) A.nycrr,tMat norepr ilafipr,*e'Hn B ocBerr{TeJrb'brx JIrrE,n.,DipacnpeAennre'r'H'rx sJrerrpocerefi ae gonrera rr*B'rmar' 2,5To, a B cruroBbD(Gnralclgor 3neRrpoABtrrarels) _ 5yo norunuanrHoro HaqprDKeHrr{.
Yraenrrrerne norepu rraflprxeaa, H norepr Motrlflocra B Jrurrr,rf,x3neKrpo''ep€fiaq,, AOCTHTa€Tcr n,n60 sa circr yBen'rt€rrur ce{e'Lr' ,'p'BOAOB ArrE)&{eurruennr llx corrporuBJreHn*. flpu rro^, 

"orpu*T pacxoA rlBsrgoro Mer€urra uylopoxaeTcr cTor.rbrocTb rraflvw.
Vueirunreane culu Toxa B [poroAax npn [epe.qaqe snercrpo3rreprr{EAocrrmsl.t 3a cqer trp[Mese'ff Bbrco*oro HaqpJDr(e*r.r.{, [ocKoJIbKy trepena'aeMa,Mou{uocrb P = UI. pac.{e{ rroral3hlBasr, .rro ce.reql{e 11poBoroB TIHHEg3JleKqponepeAaul o6parno npofiopquorraJrbHo ee Harrpxrr(exr{rc.

t2



Ilpafiopw u ofiopydoeaaue

0- Ilcrovssr nocroflError
lZA. o roKa Ha HoMlrHarrLr{oe Haqpr]|(efive 12 H

I la6oparopHlre rpoBoronHlre peocraru _ 2 urr.

I ffiTffi"TffreKrpr{rrecrofi cracrercu nrua Mt0e .qo 5A _ r
5- CoeArnarerlnlre npoBora c HaxoneqfirrKaMrr"

Ifop* dox e w na* ueuan pa6om w

l- Co6parr cxeMy, urodpaxenrqao na plcyuxe 2.I.2- Hccae4ona n palvry"nww[H nepegaqr;

1f fexru KoporKom 3aM6rxanr{r;
6) Pexnupa6oquirann
a) pexau xorrocroro *liit""*nt-ot

248 n ror go

ur.

rl,

iilr

tlt!1

lillr

t
rfllli

,il{ff:

,il

q4l

fr
lli{

hllililpNc. 2.I 3ftaurarermras cxeMa Jrrrur{u srreKlporlep€Aaqfi

rAe II - norepru'ro'erp' c:.*',*fr Nt,.p€r)ryr'po'a's, BxoArror! Haup'{(e*r.rn;f, * urrrurupyer co6ofi conpo;;;;.r*",
R2 - conponranenHe Harp)tsXrd,

Memoluvecwe yKosauus x npoeedenun paSomu u a6,rroJrrrerrur(,
poc.tenrwo * zpa$uwcxofi qacmu

3rgxBaneHrqa{ cxoMarrr{Hrlr rrepeAalu uoKaHccaegonanxe r"n"" 
"rr"*",,...;:;":,::::_'i:"*axa 

ua pncyare 2. I .

[orep' Hanpr".eru{rr, rro-exrPonePeAaq}I 
3aKrl'.tqa

epr{ r{orr{Hocrv r***"I?ff T"nT:|ffiXff::;

t3



Halpy3Kr{. .{m sroro nrrHHr.{ nepeAarr'' nocT{
Hau6o.nee xapa*Tqp'brx pexuvoe pa6oru" 

)flH'oro m'.a ,nccreAyercr ,il,'t

1) Ho.uuaatnawrt unu pa6oau& pexau;
2) Pexaa xonocmoeo xoda:
3) Pexu.r,t KorymKozo scn rbrxenrrfl.

IIepeA nolaqefi Ha cxeMy Hanllerenuf; ABroKrur peocraroBycTarroEuTb a llorc
co,,pomBJrenue Eeru. 

txeHlre' coorsercrB5floqee Han6olrurefi

3arelr, Merrr, troJroxgxne ABroKr€ peocrara R2, uoxHo Ao6rrrrcr pa3rr{snE[pexsuoB pa6or6r.

flpu fr2 )> 0,qocrnr"€Tc{ norrannanaarrfi nmr pabowft pexorM,
npr R2 = 0 perclu ropotrom 3at{uKaEur,
R2 = * pexuu xonofi$no xoga, T.e, rorAa BHelrrrru qenl parcMKr5fra,

''oreargouerpou 
peryJrnpyErcr Hanprr*e*r{e rax, rm6a B Jru'nn T'K FeNPEBf,IUI:IJT MAXCI{MTUIL',O .qOrryCTEMOrO SHAqCEII' TOKA AK,ITOYCHIIE'. CXEMYrpr6opor !{ peocri}IoB. B xoge onbrroB tafirta6nr111y2.l. 

s ^v,{! srr'r\t5 sarrl{cBtrBaK}T noKfr}anllrl npudopon o

Ha ocxosaarfi orr'rr''rr( Aar[r6[r( n pactrETH[D( AA',siD( C"porrcr rgr.rB6re:v = f(r): p, = f(r); p2 = f(r); du = f(i); q = ;il.-'-'rIe: / - ToK B rrllxr{H gJrex1ponepeAaqu;

Ut - UaUplOrCeH[e S xa{aJIS IrlrHInII;
U2 * nanp*xeHle B KoHrIe JIHHHH:
P1W P2 - MOU$IOCTb B traqalle }l KOHqe JI]rHrr}r:
4 - KfI{ nrllru{ enercrpolepelawr;
AU * nortpr Hanp{xear,rr.

l. Ilvrepx fianp{rrexsr B r{crrrfiyemofi .lrltHnn oflpererrrercr KaK pa,socrbrro*a3a'ufi B'tbrMsrpoB' g*rnoqe'H[ix B*aqaJre H KOHII. rr{H!r}r. }ry xeBeJu{qxr{y pacqerr$rv rryTeM orlpeAensror uo rpopuyae AU = fRnpoe, rAe firpo' _conporn&neuse o6onx npoBoAoB nnurr$.

neocxoEnro
Bem{quEe

i

I

I

l4



flor:epa Molquocrll B trpoBoAax ]I3n ns onbrrl{E{x Aasuhn( oflpeAenflerct no

{opuyre
AP = Pt* P2, rfl'e Pt= IU v P2= II2l wm LP = (Ut-U)I ' a IxrcrIerIrEIM

ryr€M no iloPr*Yae AP' = IzRnpo"

2. Koerft$urr*renr noJIe3HoIl] .qeftsrasc JI3[I onpeIeltelct xar orxo[renue

Motr$tocrl{, mgaaaenofi SJleKTponpseMultxartr (s xornre rnnrun)' K Mouslocrl{

nocrynaronpfi B JII{Hr{ro' ltma laK xe Ka( ortloltrertue gaqprrKenwl B KoHu€ nI{HIt}I

K Ha[ptxeHr{Io s Haqare ee no $opnryne 4 = Pz/Pt = uzlut'

3. B or.rere no gaunofi na6opampHoff pa6me Eeo6xotr0{uo creJrarb xparKne

BbIBGAbI'oIMSTI|BTexIIttKo_SKofloMgtlecxoe3HaqeHrrei}arcropouII0TepI{
nanfmnennr E noreprr Molqsocru B npoBo'qax:

. KaqecrBo gJreKTpognepmn' xapaKTepmyeuoe 3rraqel{trf,MH HanptDKeIrHx y

3AlKIIlvtOB gneKTpoqpneMIIHKOB II €r\O AOtrygTlrMhrMI{ OTKIIOEeEwIMII oT

HOMTIHAJIbHOTO;

. HenpousBoAnrrfi pacxoA gJlelmposueprlrr' o6ycronnennufi uo'repefi Mou{Hoc:m

B np,o8oAax.

KorcmPontnue aoflPacw

1. rlto raroe uageulre u notepx uanpmcennx?

2.grTem3aBllcuruoreps$atrpsKeHru{BiuluuNxepeAa'rn?
3,Karcoxpege*tnrroreplofiatrp'DKeTIIDIBJIBHIiS3feKry]onepeAaqtrolrErrahlM

uyreu?
4. ia* onpenerrrrr KfI.[, nrnran err€Iffponeps[atru?

5. Karyterrxtrrr KfI.{ nr'rrruu neperaqu?

6.IloueuycyBe]rfirleHueMAIIHH6IJIIltIuHgJleKrponepeAallr{rreo6xoArneoII0B6IIIIar6

ee pa6olee nanPnxenue?

7. flpoaoga, 
'r: 

KllKltx Meri[JUIoB Ha]r6onee Btilro4rrr g'rt JIwnlI{ gJlercrponepegauu?

S. IIlr raxofi serrnqsue Barpy3oqnoro conporl{&nenut Mou$tocrb' srraaaeuat

ttcrotmllKoM B cerb' nan6onrgrax?

15
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}TAEOPATOPHA,{ PAEOTA J\!3

HCCIEAOBAHHE I{EnI{ IIEPEMEHHO|O TOKA C nOCIEAOBATEJTbHbIM
COEAHHEHT,TEM AKTHBHO|O EHI,r.fl lt, HHIyKTHBHOCTH r

PIEMKOCTH C

I{aarc daflrrofi pafiowu rBJlrrercr n3JFrerrue $nravecrcrx npoqeccoB r
H€p{rssrErreHrrofi {enn uepeMerrHorr} roxa, o6naaarcu1efr uEqJaKTIlB*rOCTbK] r
gtrKocrbro, npuo6percuue rraBGilKoB r cfopxe SneKTpHqecKux cxeM c npHMelreEnfl
9n€rffpoH3M€pnreJrbHbrx upr6opoa E JrnpaBJreHr{f,, a l3ror(e yMeEr{e [pon3B€crr
pacqerbr B uenrx nepeMeHHor0 ToKa rt flocrpoeHne BercropHErl(.qHarpaMM.

Teopemuuecxue ceelenun
Benx{afiExr{,qoqrroKerlr,fM nayrlr n rexurr(r{ flBlrrrorcr pa,ry{o H TeJreBH?qeHn.

Pagrorexuavecxrae ycrpoficrBa npxv€mrorc.fi rre roJrbro B cncreMil( cBr3R r
ury[oprrraryra, Ho raroKe B npoMLlIIUIeH$ocru, Ha rpaHcnopr€, B n4er!ilu{rre E MHorB
rpymx o6lacrnr. A€fireJrbilosrn {eroseKa.

P4protexnnvecrng n Hexoroplre gner$porexg rrrecxr{e ycrpoficraa pa6oraru
fla ogHoBe ncnoJlb3oBaHBs IIepeMeIIHoro SneKIpoMarIIInHOm IIOJI', On
xapanT€pxlyercf, lraJrn{meu nB},tK ocgoBgbrr $nraseoax BeJr6lrr{H

HnAyKfl{B[ocru z n enelqpuqecxofi eurocm c Snelqpaxecrair rlerrb nouxr
aHT)mIuBEocTH I{ eMKocTII o6{aAaeT elq€ u aKTHBHbTM cOnpoTtrBJIeEIreM, B KoTopq
c9B€prusercf, npeBpauleHile snerrpnuecroft 9Hgpn{E B TenJroly. flpu ueperrremnr
HAIIp')KeIIEr{ I{gTOqHilKa rrrlTaHurl a qerH r.tMet0Tcr TpE Bra.qa 3$eK,rpr{qecn
conpomnneuufi:

. ArcrnrHoe coqporrrgn€rrre (perucrop) p = pl/S
r HtrAyrrnsryoe corrporrrglrenue (uerrpouaruvrr) 12 = ari, rge
o = Znf -yfnoBarr qacroT

r Enrrocrnoe coqporuBneHre (rougexcarop) xc = lfatC-
Hanpnrceute Ha xaXAoM )FracrKe Heptrrgerrurennofi uenx cocroxuqefi us R,Lt
Moxll{o Bhlpanurb $oplrynar*x Un * IR; Ut: Ixil Uc = Ixc.
Cuna rora s rarofi qenrl otrpeA€rrercx r}oprryroft:

r =u/"lFT67F =Ij/z
rAe U * Hanp{xeHxe, rrpunoxennoe K rrenn;

l-rorBr{enn:
_ Z * uorrgoe coilporlrBreffse qenll.

16



&" 3TOM 11o11goe COnpOT$E11eHHe gRBI{g{UIeHT}Iofi nepaererr.neHnoft 11eft{

-peMeHnsro rol(a BBtqucJlterct uo @ptuyne:

/=

UE Xr - aKnBrroe coflporl,IBJreHrre qeur, paaEoe cyur,{e aKmBH[D( couporHBneHlln

lueJIbH}{X )ryACTKOB;

Zx, - Ktrq)mruBuoe coqporilBJlenne uenn;

txc - eMKocruo€ conporuBJleul/re ueirtr.

ECnn nSBeCIHa aKII{BHttt MOUIHOCT6 P, m aXtmnge ConpOTgB;1eHIIe qen14 MOxeT

6rrr sbrracleno rto $opuyne:
r = Pllz

Fearcnrnnoe coupoTuBJIeHI{e BCeft qenx OnpeAeJlf;eTct p:}3nogTbro CyMMapHbIx

oonpoTnBreHnfi llnAyxtllsHoro I{ eMK9cTnof0

r = tr, -Fr"lJ - I-t
flpn n:ueCrnlrx 3l{aqenl{rfi nOnHOrO I{ aKTHBROTO COrtpOTIIBJIeHrri OsO Moxet 6LITr

eafigeno Heuocp€,trgrBeHHo rlo $optyle:

x=

B Uennt uepeueusgrg mKa EaJII,tqHe rro[pe6nTefleft, o6nalatotqnx nHIyTCIIBIIOSTbI9

n eMxocTbro, odycnarnuaatm cgwrr $as lrexAy roKoM Il HanpflxeHH€M. Or

B€JI!{qxr|6r clBma r}as (cos rp) 3aBucr{T floTp€offeMat r{olr[IocT6, ToK B IIem' a

raroxe TexsIIKo - oKoHoMErIecKHe nOKa3ar€JI[ pafuT&I ycTaHoBKI{ B UenoM (K[IA

HOIIIHOCTb noTepb 3H9pruIH B trpoBoAax }| Ap.).

Kaxyrlatcx (nomae) Motrlnocrb qsrln 'qm rrcGorrt pexri{a pafurbr qenll:

s=ur=J.FTF
Artlrnnat Motrlllocrb

p=uIcasq=IzR=rtl*=fr
!l

rfr

PearDrgHatMotrlHocrb 
ln B \ n a

e = stsins - rzx = Iz[I', - F', ] = Ic, -Lc.\?- ? t ? ?
flpu o6pa6orre gKcnspr4MeHTanbr{brx AasHbIX MO)KHO nOJIb3OBaTbCt

pacqeflrhlMl{ $opn'rylauu Henocpe4crreHso ilo orrbmELIM,4aHHbIM'

lt

,r'E)



IIpu 6opa u ofiopylocaa ue

l- Hcroqsxr nrrravxfr - cer; rrepeMengoro rora r4)oMbrmnennori qactorrr 50fn
nanprxeraenr 2208.

2. Jla6oparopnarfi arm,rpanc$opnarop uura JIATp.
3. Slerrprcargsr c pa:rbeurr[rM ManraroqpoBo{ou u odnrorxofi pacct{rrarnruf; n

nanporceune 2208.
4. Earapex crarwrecKnx rouAencafirpoB o,6qefi eMrocrbxl 20rrx@.
5. Awepnrerp urerrpouarnrrno* crrcrreurr rlrfla 98027.
6. Bonrraavrp sneKrpouarrrnrsofi cumeurr nrna 33?8.
?. Coegrurrrrcnrnbre npoBoAa c HaKoneqnxxaun.

Ifoptdox ewnonneaa* paflomu

l. co6patr snerctprt"recrynr rlerr6, cogepxatrurc [ocJreAoBareJrrHo BKrrrotreEEG
KaTyIrKy I{EAyICT!{BEocTll' eMKocTb E aKrxBHoe colp{[nBJIeHI{e, no cxc-
pnc.3.l.

R,tc. 3. I HcnumomerbHat g]reKmryrtecrca1 qen6

2. Hccrrerosarb pa6my qeflef,, rrooqepeAno ocraBJrf,r rro orxouy
p€3yrr6Tarbr 3auepoB Bnecrr{ a ra6rmr4r 3.1:
. I{enb C aICII{BH5IM CoIIpOTI{BneEKeM, I(Orna Xr = A 3aKOpAr[IBa"{ KrIeMMbr

xc = O 3axopatrlrBar rnelrurr 3-4.

' qenb c I{Ir4n{TrrBHOft Xar;ruKofi, rgrra R = 0 raxopaturas rcueMMbr I-:l
rc = 0 gaKopaqnBac xneurnrrr 3-4;

. r{en6 c eMr(ocr6ro, xorAa R = 0 :axopaqr{Barr KrreMMbr l_2 w x1
3aropaqnBar xneulru 2-3;
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Mewoda'recxue yKutd*an x npoceleuuw paflomw a aarron*enuK,
pecqentwo - zpa$uuecxofr qscma

Pacqsrhr BeJr'rrmr, yKa3ana'x e ra6nnqe 3.1. sBrnon$rlorcs no $opr*rynau:
R=P/12; z=II/I; cosg =Pl(UDi xt:Zsinq

*IIIH xtr = frT=F' L = x7/ u,rge u : Zrtf .

C = L/txcu); U = IR1. U1= Ixy; Ilc = Ixc
cAnnr $as MexAy roqKa*r{ r{ BxoAHbrM Hiurpfl'*e'lreM onpeAerr{src,l
coofiIoIIIeUI{eM:

,\]g = arctgx/ /r

il'tx,llw,

,ll
-rJ

;---a
-^1

p<O
Jjxc

6) 
")

Pttc.3,2 Petrcu*tw padomw snexmpuvecxux 4enei

o) q> 0, upr r)0, npu Xxr )Xrc* qelrb rrocaT nHgyrrysnrrfi xaparcep
{pac.3.2.a);
6) g<O upn r<0, rtpu Xxr<txc- uetrb Hocnr euroctnoft xaparr?
(puc.3.2.6);

G) q=0, npr r=0, npn l4,=Xrc- raroff pexuu pa6oru qerr Hocrf
Ha3BaHHe pe3oflanca Hanp,err(ennft (puc.3.2 a).
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Ko*mpontuue Gonpoat

rlrry panen g*tu*arenr&oe conpor'BrleH*e qemr npr{ frocneAoBareJr6'OMoeAlruexr{n lrpuer{Hr{KoB srepnru?
frr onpeAenrrrs Mor€nb K.Mr'rerca ooqporr{BJrerr'f,, asqec*e's)fto rr Mril,n'},rorcm, apr;nrexr?
thry parru Kaxjrrqarct (norrrrar), axrtrBna, u pearrnlxar i{oqfiocnr Arrxrrrgerhrrux )ruacrKoB uenu, AJII acefi qexu?

{ Bexropxue AsarpaMM'r AJrx mrryKru'F'no ,, e*rofinoro pearrva pa60*r r{ernr?5. Kan nocrpoarr B€Kmpsfile,qrrarpauMlr Hanprxenrft,Uu rccrreryeurn qeuefi norrora3aff rrrM npu6opor?
6- l."r c noMorqlro nelcropnofi AnarpaM'br i{ox.o onpeA€urm' trapa'crp'3rre*er*lB CXeM 3aMerqgrrr{f, peanbnbrr( qpn€M[r KoB rnenplsecxofi ruep*rn?7. IIo rarulv npn6opau Moxno onpeffeJrutl, 

"lTo B qenrr Ha6rnogaercr pesonaxc?

zt



I*.

;IASOPATOPHA' PAEOTA }1!4

HCCIENOBAHHE UEIIH TIEPEMEHHOTO TOKA C TIAPAJIJIEJIbHbM
COEAHHEI{HEM AKTI4BHOTO COIIPOTHB.NEHI4.f, R, HI{AYKTT{BHOCTH L

,IEMKOCTI{C

I{entw dennoii pa6ow w aBilrerct lrlylentre cyuryocrn qpoueccoB, qpougxo'{tun
upn o6ueue pearrmaofi B cncreue (ceneparop - snelcrponpueMrll{Io} E

SKorlepltMes"afiilroe oqpeIgneHHe ocrroBlrBlx napaMgrpoB u a€JIlrtrEIL

xaparTeptr3ytounx pa6ory greKrpnqecrofi q€nn cuuycolrnaJlbHorp roxa upt
nallaJrreJrbEoM coeALrHeHIrt{ np}IeMfifl (oB 3HeprI,II,I.

Teop en at ec xae cceden un

MnoroqHcrenurre nurpe6uterm Slrercrpnuecnofi tuepnrn, nfiTaeMue or ltcroqHuror

rrqpeMeHHoro ToKa - 9JIeIcrpoAB[FaTeJU{, XapaICTepr3yIOTCfl BCnenCrBr

nsgyrTuBuocrrl ux o6uoror HaJIrq]IeM peaxmuaaoil svepzuu, o6uenunaenoi
MexAy ncroquuKoM rrxTarrrr4f, u norpe6lneaeu, xapalcreprcyrorqefics 3rlaqenxa

pearruruoE Morrlnocrlr Q=UIsing. flpa:ronr B L{enu }tMe€? Mecro cganr (}as ruex-r
mKoM r{ ua[pDK€HrreM.

flonnar Morrlnocrb S=Ul, BA., nqpelaBaeMat sneKtporrpl{eMuilftaM, eocrolrr B
AByx cocraBr{rorrg c arrxeqofi Morqnocrn P=Wcosg, Bt (enerrpNsecKa* guel}il
upeo6pasyercr B Terucrry u Mexaul,rqecrqyn pa6ory) n pearrnnrofi: Q=Ulsinq,Bl+
(eneprnx o6usnrsasrc"f, Mex[y r€H€paropolrd n 3Jl€KTpo[plrdmrNxou), nprrrcr

s =,{rz *; , BA, PearrnBnaf, sneprur uocr;r'naer r o6rumry sJrexrpoMarr{nrr D

rlpoqeccs HapacTaHr{r ToKa Il 3Auacaercr{ B ero MaTHLITH0M rroll9, I{o B cne.qyrcl]tlr]
qerBeprb rrepr{oga no M€pe y6uranux cnrbl ToKa (n raarrxruors noroqt
Bo3Bpaulaersr K resepaaopy.

Koe$$uurem Moslsocrl.r cos g:P/S xaparrvpn3yer AorIKt axfiisnoft Mouluoct

B cocr{rBe uonxofi Moulaocr}I. Ileu nrure cos(p,Teu xyxe rexHHKo - sKonoMlfiecr
nora3areJrr{ pa6orur ycraEoBKH: cunxaercx K.rr..4., yBe[ff.itIBatorcs flo"eps sueprl
B npomlAax, )rBernqnBaglcr npu o4uofi n roil xe MoIqEocrI4 garpylKa reusparo?tr

a rpanc$opraropoB ToKoM. Yuenrruelrr4e aeJIHqIrntbI peaxrunHofi Molr{Hocrlt
geI€MHHoM sHaqeHHlI arcnnnuof MoII{Hoc&r o3Haqaer rxo&btweHue

ilouqnocmu.

Ilpw Q:0, costp=tr.

* Cnrorenne peaKTHBIrofi *rotqnocru B cucreMax etertpocna6xenux
orcraauleM no $ase roKe Bo3MoxHo MeroAoM rontneacaqau e€

')1



:)qnocrbK, nprl olreperr<arculeM ToKe (o'rpu{atemnufi c'4sllr Sar) e uenu

rrnAeHcaropoB, noAKltloqeHBblx llap:uutsJlbHo ungyrnaeNOfi HarpysKe

(rl|Irxpounhle 3JIeKrpoABHralPJIIl, rpanci]opuaropbl' gJIeKrpoIrtarEIITHHe

ruraparu).
flosrilrresre ron[$runeirra MotrIHocrlrr coffracno yps3neIII{K} P:UIcosp npn

If n l=canSt, UpItBOgIlT r ylleHbIUenHIO 3Ea{eHHf, TOKa BO ACCX 3B€II6f;X cItCTeMbI

elexrpocxa6xena* {reaepamp 3JISICTpOCTaHII]'R, Ilons]cuoll*rc E noBnInaIoIIFe

rpanctlop,raropu, llr{Hl{}t 3rerrponspela{u) n cneAonatenrno' x yMeHEmeHuIo

trsrepb axnrnno6 ?Heprrls (uonrnocru) Ha narpeBalrile npoBoAHnKoB' Tarnu

o6pa:ou, noBlilIrrexne ror$$nrrnenra Mol{Hocrrr qrusx KoMileuc'!ll$lrr pearmunofi

Iot,IEocr[nMeeTBa't(HoeTexHt{xo-gl(oHoMlltf€cKoe3HaqeHnen,'Ifillap.oAlrorc
xorrEcrna.

IlpufioPu u ofiaPYdoaanue

1. HcmqHur rilrTaEHr - C€Tb nep€MeHHOm ToKa qpoMEIIIIJIeI{nofi qacrsThl 50lrn

nanpexeuneu 2208.

2. Jla6oparapxuri asrarpanc$oprcrmp rrma JIATP'

3'3nertpouarrrnrcpdrbeMrlbrMMaraI{roIIpoBoAoMxodvqrxofipaccqaTalrHollaa
nanprxenue 2208.

4. Earaper crarrqscxnx Koltgexcaropol o6rqefi eurocmro 20ux0'

5. Aunepuerp snelspoMarfirmaofi cncrtuu arura 3802?'

6. Bonrruerp 3JlerflpouarnsrHoft cuctexrr nnn 3378'

?. Barrue'rp $eppoAl{Haul{qec[ofi cr{creMbr rrma,{50043'

8. Coegnnnte.nrnbre nporoAa c rraxouellnr{Kzturr'

II op* do x cwnonreurx P a6om a

1.Co6paT6 srreKrpmecKyro qenf,, coA€pxau[/Io uapaJl]Ietlbao BK',IK)qeHf,bIe

KaTF[KyI{HIyIffI{BIrocan'eMKocTbnaKTI{BHoecoIIpoTIIilIeHHe,IIocxendepHe'
4.1.

2. IrlccneAorarr clreAyloqae pexuMbr pa6uru cxgMEI' nooqepeAno srxtlrcqnB no

oAIroMy conpo'tIIBJIeTHto' p€3yJlbrarbr 3aMepoB Bnecrll a m6nrqy 4'1"

. aKTlrsHaf, nporoguuoctr 4=0,'

' rHI)uRTfiBBat npOsOAur'{OCTr 6l:0''
. eMxocrHafl npoBoAllMocrl bc:$;
. BKIIIOqcHb{ 8ce'rpu conpoTl',IBJrenw cosg&; ls,l 1t'

[[
t$,
itffi

I

' 
'1i
**

:
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,=,[V;$,-4f : cosp=!; wtu
v

rge ,f - norusrft ror;

,orr=1,

/a - ror u neprofi sersu o6ra1aroqefi npono4ruocrbro q,'

[*ToK ao mopofi esrsra, o6r4Aaroupfi nug5mrunHofi npoaoglluocrrro fu;
16 - ToK B Tperr,efi BerBil, o6lagarorqefi eMKocrrrofi nporogrurocrrro 66;

Q: I /R - xcnaaHar nporoA*ruocrb;
b f I /Xt - v,/.XyxrnBHiut npoBoAltMocTb;

b c: ] /Xc * e*ncotruas, upoBol{rrMocrb;

2. Paeserrhre BeJrrrrrr$r Nts, 3armcfi e ra6firrrle otrpeAeJlrrsncf, no cneryrcililru

Qopuyrana:
cos {p = P / (UI ); x 

" 
= U singr, / I r; x" : U / I c ;

C : 1/ (axc ); Qt = UI t sin rPt; Qc : UI c;
R: PL / 12;Q = Qt -Qc j

3. Bex'ropnue Aftarpauvbr ror(oB Arf; Tpex cJrylraeB: I1sing1>Ic; I1sinrp7:Ic;
I sin pt<Ic' noKa3ag6r Ha pr4cyuxe 4.2.

a)6)4

Puc. 1.2. Bewnopvue duazpa.u,nu dxn qenu npu napanwnuxou coeduneuuu Kamyurau

uxdlrmuenocmu a damapeu xoadeucwnapoe:

q ie<h; 5) Ie:It e) Ic>It

4. Benuulrry eMKocrH Korr.qencaropoB no ycJroBr{K} cosrp=l rraxoAnM no $oprayne
C=Ils*g/(Ud,IOl

5. B ofiere rro aa6oparcpnoft pa6ore neo6xognuo gars 3arurroqeuue o
rlpaxTl{rrecKoM npr]tIi,r6IIeHHI{ KosAeHcaropos B cl{cTeMax enerrpocna6xenux na
IIepeMerrHoM ToKe, yKa3aB, qTO noB6ilrlenne xoe$r]lrqaeHTa MoilIHocrfi cr$p
npr{EoIr{'rf r yMeHbrseHEro c}lrfbr To(a B npoBoAil(, a cJreAoBaTerbso K yMeHbrrresflIo

norepb :)nempogreprus sa Ex rrarpeBanr{e, nocrcolrbxy AP=12 Rnp.

ZJ





JTAEOPATOP}IAf, PAEOTA T}5

PE3OHAHC HANP$KEHI4R

\awn lsnnofi pa6o*tw {arrflerc{ lrctr€prrMegTaJrbnoe EccrreAoBagse pexnMa
pqtoEarrca B UocneAoBare,Irnofi qemr, coAepxaqefi aKrr.rBHOe COnponuanerue,
q4/rcrnBnocrb u €urocrr.

Teop en u vecxue eaelen ut
H: reopru nepeMenrr.D( ToKoB R3B€cilto, ttro qp,, nocJle.AoBarenbrro' co€rilHe.rlrr
rKrtrBHOrt conpgrnBrrennr r, urlgylfl?rnnogrn r N euroctr c ror B Uer1s
Br;rrlrlrc]ureTcx no sopryne

TIr---
Z -:

.,la'+7xr- x"f
r4e Z- uonuoe conpornnnenne rle[u;

U- nanpxxexae, qpl,rnorxermog K qenn;
fi - arrxnsoe coqpornBnenrre;
Xr - unplagmBnoe cOIIpo:ruBJIeHA€ ;
Xs- eMKocTHOe CoqpoTraBJreure;

Yroa cqn'ra Oas Tor(n [r Harrp",(€sxr Ans ncef, qe,,H B[*lucJlrerc{ uo Qopuyxe:

x, - x. tr,-+
p= *uq:?="ntq-f

rAe @- yrlroBaff YacToTa.

Koa$Qnqnenr Morqnocrl{ cosporpenenrercx tro Qopuyne: casyp/S
rre P- arcffsHaf MOIIIHOCTb, paEEAf noKasaHr{ro Barr,MErp4 BK'rK}qeHIlor0 B IIe,I5,

S - xaxSnqaf,cr (nonnar) *roryrocrn E:UI [Br]
IIpr pa6ote qefiIr Bo3Moxen crqnafi, rorAa co6caesp&t qacmra rone6arer""oro
Kor{rypa f =r/(zar{tQ pa*Ha yacror€ ro.ire6asnfi Eanp",KeHff rene,paropa (n
AauHofi pa6ore .f=501q), wrga B tleur aa6rno4aercr xBnertr{e poo*o*"o
uanpxerceaurt. flpu srou

Xt=X. ll
tntu art= d, Zr{L=rdC

B:rorr cflyqae ro* coBna.qaer no $a:e c saqprx(e*ne' n cra*oBrtrc, nau6onrure* n
oco6enno Sonuuo{ rrpra Marrou aKTr{BHoM corrporaBJr€Hnfi peslrcropa

,U U U
I ./iR'+(Xr- X.,), n

zt



Hanpxxenne Ha 3:DKuMax nfln0mrr{Brrocrfl u draxocrn npn pego'a*ce nanpr:xed
pagsb{ rto a€Jrr.lnse, no n-pgrutBorroJrorcrrrr no $are. A o6rree uafip.slrsune cerg I]
J@BHOB€rsnBasrcr loJrbr(on4,qeHreM Hanpxx€mu Ha aKTI{SH0M CoilportrBJrerurr

u =J0v7u36 =ur
B rrorreur pe3oHarca narpxxerufi HanprDrelllle ut sa tr{,{yrndBllocTn u (Jc n
€rrxocm uorJtr o*''arbcr ro Mrrorp pa3 Bbuue E".rpfiKe'lu ficrolr*fia ruramr (rrlanrory pelor{a'c ranprxeirnf, &rrd c*JroBcrx 3neKrpoycrarroBoK nn cucr.ry
snerrpocra6xerur npqAcraBJrrerr*rre'rre o',a',roe H no'r'rf,y H*re,,aren'Hoe.

-^--,O-T*o 
wH 

lone6alemxr,rx 
(orrr]4roB trmln{orexnrrqecnrx ycrpofua

p€Solrarlc xanprxern* neo6xoruru n Hcuorb3ycrc,.qrf, Hacrpofto{ pa${oflpgeug rycrpoficm fia oflpeAenerilr)to.{aflvry trqpcgarruxa c otcrpoftrofi or M*oxecn
Apyrdx llqpeAartrlKoa. Orsoruenue

&tL ll (alc) .lI/ C oT= n = R =A=a
Ha3'tBasrcfl.qocpgfitocr'o qena- Berr.t.il{ny a, o6pan4rro.uo6potrrocm, ,,a3..Eil
3ATJnfflEtreM:

o=f =4Ap
rse p = Jl/l - aornoBoe conporr{Bn€ilre ueru{.
Bemrvrna ao6porxocm uoKilt'I'agr, Bo cKoJIbKo par rra'e'ue Harlprxes'e r
trr{AyrffaBrrocrr{ xlr €urocrr qpeBbrruaer Earq)srcnnq trpuJroxerrnoe r qeflf,, rp€rxrrue p$onauca Hanprxermfi :

U t / U= U s /(J: g unu X7 /R:4 ypi: g
Peso'a*c nanprxenri uoxer6rrrr rroJrl're' rq/Te' u${ese'u, oAnofi r:uewlllllr-J, LnC.

Epu6opu a ofiopydocanuc

1' Hgroqrurr n"ran'trt - cEr6 rrepe*en'om rcxa ,,poMLru*cs'o[ rracror'r
narpmeuxenr 2208,

2. Jladoparcpnxfi anro'rpancsopuarop nnra lIATp.
3- 3rerrpouarru{T c pasbsMrf,rM Mar'nronpoBs'oM n o6uorxofi paccrnrannrd

nlrypxenne 2208.
4. Sarape* crarrr.recxran KorrAerrcaropos o6qefi eMrocrbro 20uxcD.
5. Aunepuerp 3rrerspouaruErr{ofi cucrerr{rr rrtua 3g0Z?.
6. Bolmuerp steirrponrarrrnnrofi cacreuu rana 337g.
7. Barruerp r[eppoarnaunqecrofi cucreubr rrrna f50043.
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8. Coermu, enbnble npoBoAa c HaKonetIHI'lKaMH'

Ilopndorc cwnotneuun Pa6om u.

l.Codpars3fieKTpuqecKyoqenb'co,{epxatrryonocJIeAoBaleJIbHoB(ffolr€HflLls
Kary[rKy l{Irfiylcmnnosrn il eMKocrb' no cxeue puc' 5'l'

Pac. 5. I. Ecnwmameaoust ?rekfiiwHnata 4enb

2. Faccuotpen rpn PoxuMa:
c Xr>Xc, X>0, 9X) (ao Psouasca)
r Xr-:Xc, X:0, q=0 Urx- ne 6o'nee 508! fuesouaxc)

e Xr<Xc, X<0, 9<0 (uocneperonanca)

3. Cssrr H nocrpol.ITb 3ttBHcHMocrH:

I, Lt r,u c, a:f(L) npu C, U lf: cons t.

3aBgcI{MocTlI gtpotTct rlo BEIITOIHeHHbIM BhlrIIe H3Mep€HtttM'

4. Csmr u rtocrporrr 3aBlIcttMocrl't:

I,U *,Llc, q=f(C) nPu L,U,f:const'

Pesynrramr ua6rrto,{enuF H Bbrrmcsei{trfi rnecrn r ra6nntql 5'1'

5. Iloctpon'r BeIcoprIEI€ IEarpaMMbI roror n nanprxeHnd AJUI cn1l'raeB:

Xr>Xc; XrXci XrSXo

Ttdruqa 5.1 . ,

29
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I'f3MEPtrIO
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I XL>XC

z XL:XC

xt"<xc



Memoharteexue yrau:rswwtt x npocedenun paflomu u aunoflReaux,
pactcmuo - 4mQu4ecxort qacmu

l. B Hacrorrqefi pa6ore pexnu peeosauca [orr]Fraror no cxeus fuxc. 5.1-]
r.l3ueHeEHerd ToJIbro z n c npr nocmrmorr rna'renunf
2. B cxeare xa prrc)ryKe 5.1, rrcnroreurre 3rreKlpouarffrra np€Aycuorpeno or
anrurpauafopuaropa Ha nofirDKeHlroe f,anpnKerrne. EcJIn r mqecrB€ unayrmn*
Harpy3xlr nctroJrbsoBana KaTyrIIxa c pa:lberfililM cepAeq8l|nou u B ManMTrroft qilr
6yAer ycranornen ros4ymnuf, 3&!op, To nanprxenne na oSumre aorraro 6rrrr
nonroreno HacroJrbxo, qro6u mx B rlem{ se npeB[ruafi 5A Hanprxerre Ha BErf,qF
armrpana@Maropa cJrenyer troBrrruar! nocrenenrro, Ha6rroAas 3a rroKa3anrrr
aMn€pi{erpa. I,fnqnrmanocrr 3nsrrpoMarnura Mor(so }t:lMerurrb [yreu rllMerrenE
BqiAyruHo$o 3a3opa n uarnnrnoft qeur.

3- Pacqemr BefinqrH, yra3aunr{x r ra6rnale 5.1. nrrnomrrx}rcf, no $opqarara

R: P/ Iz; z-u/ I; cose= P/(UrJ); X"= Zsing

unu X"=JZt-ntt L=Xr/a, zfu at=2d:

C=t/(X*o); tl=IR: tJr-IX"; Ur=Xc
O6quf BnI BeKropulrx Arrarpauil norcarau ua pucyrxe 5.2.

4 p>A, npu X>0, nglr Eu.>Erc - IIerIb uocxr rur4lmrnrnrni xapaKrE' Harpls
(pnc.5.2 a);

6) f0, npu X:0, npn Lrr&c - raxof, peiruffi pa6oru qemr Hocrm rrarBar
pssoHaHca nanprxenxfi $uc. 52 6);

4 p<A, npnX<A,Wu Er.<Ec- Uerlb Hoclrr euxocflrofi xapaKr€p Harpyrxn (p-
5.2 eJ;

I

I

tl

a) 6)
Puc 5.2 Bet<mopuue laazpauna
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JIASOPATOPITAfl PAFOTA ]\T6

PE3OHAHC TOKOB

Ilent pa6omu: Sxcnepnuerrarnnoe RccneAolalryIe pe:Kuua ps3oxanca :

paraeTnuenuoft ""* 
;;;;;;; tora' 

-l11erme 
vcnonufi ra tBrcurecxu

cyrtHocrl{f;nJteHtrE'fiplrxoropFrxBrgtKFIeHH€KgH'{eHcaropoB[apaJrJIeJIEHoc
norpe6rrre.lrxrlrn 3nryruu "pt"on* 

K yBe'nnqensp cosrp ysranoBKu'

TeoPemuvecxue caedenun

llr rcoprr*r rrepeMelrHhu( **ot t'**o' sro npu rrap€uneJrbnoM coeAHHeEr

arTl{Brrono cofipomBJr€ffrf, r, lrtr$rrc$rBuocrl'I L' H eMKocr]r c ToK t

Hqpa3BETBrI€Hnoft 
qacru q€rrlr ofip€Aenf,erct no ypaBHenEK]

I=u'Y=u1@ftf,Ti'}
rAe $ - natrptxenne' npl4noxeurro€ r qe[Ir;

y .- nonHAt 3KBnBiltrel{r${ut frpoBoAtrMogrb rl€rur;

q - aK${8IIat rPOBOAPrloCrr;

b" * P"uo*""u" €MrocrEatr *::Y:Tj*.

I
t

il

ri * pearuu"Hat rulqvrTl{Buat qpoooAl4Mocr6' 
-*-

Ar,rsua{ ,,p""o**o"'" f,BJUIerct o6parnofi Belrgtlutton

conpornBJleHHrl q = Ilr

PeaKrssHEIe spoBoAuuocrlt onpeAerslorcf, coTsrqmerrno no r$opupnu

bs = uC; bt =6i;

rAeo = }rf'Yurcszt
Ycnoslreu "o'""*o*t'pegorranca 

ToKoB tBr*erct pateHcrBo

trpoBo.srMocrefi o6eux sereefi 
br,= bc

w* Ifhrf L=Ttrf c

npH eroM, sKBI{BarIeHrEa" p"uoT"t y:r:T
bu= oL- uC -

Torga pearnmfia{ cocrasJltloruax o6rqero rora
IP=U"'*=0

HJoK B rrepa3BsrBseHnofi 
.rac-m u""l 

= Io _ lln
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:oBrraAaer lro {tta3c c Hartpsxelr$eM U' npn nocro{I{fiofi qaerore f peronauc B uenl4

voxsr 6urr ,{ocrur$yr coorBgrcr'yrouu'r nor6opoM r{H*yl,'RBuoc'ru L ultr

euxoc.r'll c,
Bnpo*rarur:reHHLlxgneKIposHepreTurlecK}'xycTalioBKax'BJICI1Eepe3oHallcaToKOB

!(cnonmyerct AJrs llonbuuennx xo:$$nuuelrl'a Mounoc{ll"

NcrEccmcenuws Nepbr noswt''t&&e cos q"

Ilcnotrozoeanue xsftdeYecwapoe dnn tcowneT c64au peaxmuauaii Mow'rocwa

l.Ycranosra css-xpounbrx rxelcrpogexrarenefi' Koropble rtpu 6onruroxr

sos6yx,qeulln BbI3b]BaIor B lrenx oilepexarorQt{it pearrlrrnuE tox'

2. Brc.nioqeuHe rrapaJrneJrbHo K npneMirrlffaM (4er,rraremu) enerrplruecr0fi

aseprtin 6arapen crarl{qecrr'tx Koll/IencaropoB"

flocge no,4rnroqeilflfl Sarapeil Kon'qescaropots peaK'rnBHaJI cocraBJulrou{au ToKa

A:rq Annrarenefi Komrencllrpye"rcs €MKocrHbIM roxo'\a lc"

Tor s noABo,4xillr'( IrpoBoAax yr{enl'ruaerct 'Eo rnauenux I' a- }ron fl1

yMel{bmaETcflEa(fz,acosgyc'raHoBKI{yBeJMqIfBaEfce.3uepr.ocacreuaNjISII
pa3rpyxcaarct 0'l' p€aKTltBsoro rcKa' qTo $pHBe',Egf K yt!{€sburesHlo llorepb

ganpf,xel{I{f I'I )KOHSITiHI',I gJlexTpo9Hepfl'u'

florurax KoMIIeHcauBt pearrraenr:fi MoIiIHocrlI npoficxoAl{T lrp![ pe3oHa[Icg

'r$KoB, nolrf{aroiltrI{stcf, npl{ ofipe.AeneHnblx yclloBl'I{x B q€nl{ ro'xe6at€lrnoro

KsHTypa, ei6pa:orannoro naparJletr*no coeAI{HeHHLIMu xatyruxofi tl

K0IIAeI{CaTopoM.

l4ryre*tlre rone6atenlsoro &onTypa I{ npoucxo'utlrtl{x B HeM pe3oHaucubix

,,pou"""o* upuodperaer eu{e 6olee Baxuoe 3*iaqeuae' flomMy rITo 3Tu ltpoqeccbl

jlexaTBocHoBepa6mrrBcexpaA[ronp[eMl{blx!|paA,1onepe/tatotlit,Ixyc-rpoiicre.

1-)





Tafwqa6.l

.Ir&

n/n

,{axuue xrxePetufr ,flanxHepacwrol

lo U Ic P f Rr Zx Xtr c 0 ( Qc Xc
cos9

A I A Bm ttl 0u Ox Ax a Bap BA Att O.u

I

2

J

I}{eng}u,'ec't|'c !&ua$U*,< nposcdenup p66oftu a 8uilaJ,,'e'.9,(,

pac4qnuo - 4ru0r{Ec7eofr 'aactilu

fipu cnrnrorenuou py6snblrnKe t( B qerrrl Kong€Hcaropor ftruc' 6'l) tox

EMKOCTfi IC=O, TOK E IT€PA3B TBJIOHHOf, qAgtll IIENN I * 16' BATrugIP NOKIDKET

l{otrSrocrb, rlorpe6JrxeMylo KaTyuf,ofr' Pr = UIr cos {P* = IKZrx, rle gr - yron

c,qDura $as uexxy roKoM I{ HarIpDrcEH€M KAIJmrra' u - naupncemre cgrl|'

troKa3f,irBaeMoe BorrSTMeTpoM, flg -sKrEBlIOe GOnpOTnBilSnHe KaT!ffit- olcrola

rx = Px/lrz
Pear<flisnoe corrporllBtlonlre Kar;nulo{

rN=

rAe noJIHoe conpormJleHHe $ilrynn{x4 ZK = U /Ir
Bextopnax AI{arpaMMa ,ult srom cJr}nlat rco6paxeua Ha prtc' 6'2 o' Bemap

nanp')KeHur, f,BnrerE o6w|I* AtI{ odellx rctrefi, TO yAOGHO OTJIOXIITB ee IIo

roplt3osTiulfi.

Berrop loxa paenoxeir Ha ABe cocraBnflrcIqnc - aKruBryrl u peaKrulnyK'

Iax = la - Ix cos tP

IrK - IKsingy

IIpn rrnro.renHoM pydHnbsHKe tr I qenK [IporeKaK,r Tpn ml(a - Tox KaTyuI4!t&'

KOlOprIft, ocTaeTcf; nogrornHblM flplt HeH3MeRHOM trOJIoxeHl{Il cE}A€rtIEI{ra B

KaTyruKe, ToIc eMKocTH 16, onepexaroqlrfi no {are HanpEKeHI|e Ha qsTBeprb

nepiloIa, H TOt( B sepa3B€raJleffIoil rlacrn qem{ l'
Berropna* ,u|I.aliMa Arr 3Tom crysaf ntr'eAcraBneua ne pvc. 6.2 6. sx Bs,qso I{t

Ar{arpaMMb4 TqK eMKOCTT{ 16 {acTEtlHO KOMneIrCHpy€T peaKTIlBI{no cJrararouyo

TOKa (aTyrxxn Ip16. florrouy ToK a HepanBerB;rennoft qacTtr qemt 6yAeT Menbrue

ToKa B naryluxe. IIprE rrou yMenburl Tsctr Ir cABHr $as Mex'qy mrou I ra

HanprxeHneM {} (cosrp yceiraxunaercr)" Baxno oTMerI{Tb, 1ITO IIoKa3aHr{t

Ba.rTMeTpa lrg mMeHreTcr (npaxrFrecrl $efuJrLruoe l{3MeseHne noKa3aIIUt
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Barruerpa 6ygar u*rem Me€To 3a cqer aKTlrBHofi nporogurrtoctn rar
KonA€EcaropoB, raK H coeAr{H!{TeJr6rrbrx rrpoaoAoB B BerBn c eurocrrm).

a) 6) s)

P.tc.6.2. Bexnnprue.daozpanxu dn4enei c napamexanwa coedanenaex Katn),tuxllt

xoaleacamapoe

,{efimnrrerrno Morryrocrb nccfi qemr P = UI cosrp, Ho rrpornBe4enr{e f
BLrpa:{ocI aKmBnyK) cJnrarfiIsfio ToKo Ia: KOTopaf, npr rnocofi

eilKocTHorr ToKa paBga aKrssllofi clmrarcqei Tora KaTyrrrKr.r I"*. Cregonaremn
P = UI cosg = UIa = Ulrcosgr = Pr

llpn nocranorxe onrrra Moxer oKa3arrcr, rrro roK eMKocru

pearruBuofi cnanafilrneft Tora rar]&I(n, BeKropnat trHa{pauMa AJII 3Tors
qpqflcrrfBrreHa sa pr,rc. 6.2 e. B sroM cr{rqae Bc€ pacqsffibr€ rDopupru

npe)Krfl{Mlt, EO BCJTeACTAII}I ({II€I'eXOMUeECaIS{U} trO,|BJIteTCt

pcaKmErrar Moqgocr6 eurosrll (Q, > 0J, Kompar AoJpKrra 6urr noxprn'a ra

reNepanopa (cfiu), II cos(g caoBa yMeEsrllrrcr.

34ecr Ip = Ic - lyx n Q = Q" * Q*.
flonywrr p€3onauc roror na otrLrre He BcerAa yAasrct. {m rmro

crpro $urcrporaunoe noroxeHn€ c€pA€rrHur€ n rottrro noqo6parura.r

roH,EencaropoB. llormuy rpe6yeocr pac€wrrarb eMKoqrL rorgencaropol,
rorcpofi 6yxer nraerr Mecro lt€3oHanc mxor. ,{rr mo6ofi €Mr(ocrt{,

napaJrneJrbHo c KarjfirrKofi, p€aKTriBHoe GonpoTl'sneHue eMKocril xc = u /Ic.
Eurcrg,xoruencartpoB 't

106. C =;;- MKQ
zftl xc

rlauora;f upsnlrMacrcr parnofi sacrore cerr,r - 50 Ih-
IIpu petonance mKoB, rar BHAno rcl Bercropnofi AHarpaMME[ puc.6.3.

Irn.u = Ips = ftsingg
fpa$uru3aBrlcuMocrr{ I ucasq or f6 noraranunapncynxe6,4.
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Puc. 6 - 3' B ex'n oP" ae duaz PaJ*tta
Puc. 6.4. fPa$wca I u cosg=t$6)

@opuYlrr rur* Prcqer&

Armrnoe conporuBlrenn€ KdrFlrr<g' OM

RK

p

Ixt

rge P-MoUltrocrs'Br;
16 - tor KA'IYuKn' A'

flo:Inoe conpoTtr&lreulre KaTyItrKu' OM 
U

zr=G

I,lnryrrmsos conpoTlroJrenrre KarFlrKI'I' OM

xr*= jz*'-R*'

tpe Z1a- nonrroe cofiptr$rslreilI{e KaTylxKI{;
-- 

R; - aKrlIBHo€ conDorsBne'r{e Karyo''.*I'

Euroc'nroe coflporl{BlreHne xoH'qeHcaropoB' OM

xc=Ullc

rA,e Ic - ToK Kol{Aescatopa'

p"notu"-h'rotr$rocrbrarlnurN'Bap' 2--
Qx = Ix"xw

Peaxflassas Motrlxosrb KosAeH"""oP1 B4' 
,-.

Qc = Ic'xc

Iloqrqr Motlr$ocrb sceil [enu' BA 
?"1

I





JIASOPATOPHAtr PAEOTA .]tI!7

TPEXOA3HA' qETIb IIPH COEAI,THEHIT}I SJIEIffPONPHEMH}IKOB
38E3AOfr

IIentre nacmo*ryefr paflomu r'flf,ercr orr'rr'ar nporcp(a oc'oBtrrrx
coofiromeur{i MexAy Hanp'Ker{HxMa rl mrcaMtr r rpery[asnofi qeur qpn
coeglruerrurr qpneurrrrroB 3n€prslr roeegofi,

Teopenaveucae ccedenun
B 3Jrercrposneprerr{re, BcJrercrBrre sau6otrhrrreft gKouounn.osra n

TexHoromqecxoro coBepm€ggrB4 IIOJl)AIrtrr{ IlcKllKtqnreilbHoe npuusE€trfi€
rpnila:nue qenr. Bce sBexLr rpex$a:uof; qenn 6srm nrodperer' r.r palpa6oranu
u3EecTHBrM pyccKrrM srn(eHepoM u yrrerrlrM M.O. {ornno_{@onol6cggM.
3nerrpu$nxaqar Bo EeeM MHpe 6asnpyercx Ha npnMe'e'nu rpexsarnror
3fierqpnq€crro( cncreu, ,BKnrc,qaroqax rpex$agrxe ren€paropu Ha
9.nercrpocrar{qHrD(, rpexsa$rue rpancrfiopuarophr Ha noAcrartqnrx (gnr norrnnenr,rx
n nonr{xstr{r ranprxernr}, rpex$asnrre Jrurrur{ snexTpoflep€Aarril, troAaBJrf,roqec
6onrumncrro rpex$a:mor enerrpomnrare.rrefi.

omau r{3 ocrro'Hf,Ix cnoco6os coemremu oSusmx re*elratrolx}B}
tpanctlopuampon a npneMmlror r rpex[arHux qerrf,x ,B:Urrorrc{ coe&{nexn{
ssesaoft.

B rpex fierrorFrlrK*Erx o6reorrax craropa re*eparopa, cuenle'H.rx B
npoqpa'srs€ npa BpaIIIeHt{n poropa nqtB*''hr' ,qa'!'are.rre', ''o np]t'r$ur],,
sJICKTPOMATHHT1IOfi UU4YNIUr IIABOIf;:IC' TPH CNHYCO}TAAJIbITbIC 3N€ICIPOABIDN$Itr{I|E
crxrl {3AC), aMrrrnrylrr Koropblx cueEersr no BpcMerflr na ll3 nepnoga Ii
cosAaraeraax uun 3!c Ha''p",Ko'r{r nt Torfl{ s o6uorrax re'epar{}pa n so n'eflr'efi
rrenr{ Taro*e c'esleuE{ no BpeMeril (no $ase} na r/3 ?1 Kar o6vmrur craropa
FeFeparopa' TaK rr oTreJrbrr6re qenu (sars) 3JreKrponp]reMrr]rrar (uanpnrep, aancrb{
uaxaaurauxr) nroryr 6rrrr coellrHenrr ue4ny co6ofi a rpex&arnyro cucneuy.

lrpn coe4rnrenm sagAofi Bce (."aqanu'' l,nr,r <Koflrlbr> $a:xr,m oduoror
ccefiI.rrtror B ogrfy o6nryrc m'rry. O6npre Toqrer oSuoror fen€paTopa H s€f6efi
3Be3rsr qpfi}leMHruCr (narpyrrel) Ha3BrBmorc{ aeiluparouuuu r{rM ilynenu*ru
mouk{t,t t, a cmAnnrrou$.rf, rpoBol - neilmpaaouwi4 nrwr ,tyne6brrt. flponoga,
coetr['lltloufie o6uorrol reHeparopa c npHeuHHKOil, Ha3hrBalorc, JrI{HertIErMn.
cxeua co€r!fireHsr i$a:urrx o6uorox rcroqnn*a a rpex$a'roro [pr{e'HrrKa
3neKTpnqec(ofi axeprxn rner4oft n:o6paxena na puc.7.l .
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Ie

B crcreue rp€Ddbarnoro lolca Eeo6xos&,to snrflIarb {arnrui rox IS m
In, araxxe $arnoe uanpexe,nue Uf m truefiironr nanpxxexnr Uz.

Hanprxceaue MqAy xaqarrou It KoIuIoM ilaru mu Mexgy

npoto4ou n nyleroft mqKoi (ryrerurrr nponogor'r) Ha3bnaerst

Hfunpt\cenuei4. llauprreme Mex,q/ $arauu }rJtr! nraHerifi$hrMl{

H*liltaefcf, rureiluaw HgnPtucefiteJn.

Tox r nnxefinou 4polore Ha:slraerts nu$er7ltttlx mowoJw, a rar\
no ilase Qanun ,ftonoti. B cnyrae coc1l{Heurt raeenofi rryu

Harpy3re $ar npreurnra nxuefno€ sanpfiKenne U,r 6onrue rlarnom

USs Jl pat:
Ih =J7'u*

Ilpll uepannouqlnofi narplare Sas n npu orcyrlTB$Ir xefi4lanuroro

npoBogq 3ro coorfiomesne fiaplnmsrct.
Jlrureftrui rox paren ila:nouy:

ItrIo

Ilpadopu a o6opydamuae

l.llcm.rnnx rrlrrasr{t - qerrrpexrlporoAgafl rpexSarnae cvrr
22011278 c xouMyrarg{olrnofi annapaq'pofi u galurrofi.

Z,flagewr c rraunrMrr Harc|JrlraaHgf, aa HoMltuaJrbrroe

Mor{nocrhlo noprAKa lxBt r xa4gofi a}a3e.

!, Tpr amnepuvrpa 3JlerTpoMars!{rnoil cncreuar c npegctloM

roKa,[o 54.
4. Aunepuerp 3JlerrpouarlrnTlroft cucreusr c rrpeAeiloM lrnMspessn.P

Ptc 7.1 . Cxe.ua codwen$ secdad



5. ilonlrnaer;-r sllf;iTr,<ll'rar[!]t i'tloii e Itcr'e:\'rLl c rille,Aell{trt l{31!ri--itcfilit 3$. I ii,1 lr
j{xllr.

i,.'lirilrlr*"lnc{:rrati:i Fyiira:lr,u.eiit Fia'r$fi }ii 54.
{)r.raEv4111v1'6.o"iii}{e rip{lgE:lAit c ilii(olteit!'trI{KaMi'I

{hiuE:u*nmExsre Eblrrlrrrrare.rs - l Sntr.

ffttpc itc.x I ilt !!tt;rw ctsltlls It rgG{sfi tr"t

t. 'rnacohttr4't:tf. e lrpu6opar,ct* rrpr;-qHa:xraqelrFht$l!r ,[J]n ,.qa.aucli .rradopirrerpnoi,i

e*6i.;trur, codpa'ru, Sllerc?pr{t{fch}T$ sxer-ry crlfiiecno pi{e" ',i"i:l, n -[tet,i{c"i-;!i:![1'F- ee Hil

]lil6F.rpliY.

llut. it.2. Liut:ttpe:n7;rsuttixt.tx i1enr, {t:oei}tsttttt. $ttt:s rcesd*rt}

2. .{lpn saarwryr'ovi p1'6ii;rr,ntrxr' R rrerlt{ ri)/r{enor$ n:ix}rjoira BXiiK}rIr{Ttr -vctailo*Xv
1-!{},q !{afipsxcriac i.i ycra,fiosr4'j'6 pfiBHoMeplilt-?$ }ra} pySi{y lrcex cpd}i. r.ltar.

Ic;.f rior.xnrn: 40,i6'iMcralolr if r\tcp;t-! h :!liiIefiHlre lt {rarl:sre rJgffpsxclr,tt{ I[oq"rre"!ttn

3j{.:Kr'$o&rJiuspuTe;ri}mbrx npt{5op$E 3a{ificsir, B 'radnpllly 'i.l . Y6ettrrlcs E *Tdy-ic-rtsI,rI.i

T/,: ii ii J rl)'.llcli{1M ilpqr!Oii\".

i Ors{:ilr}.{Erb F}'6lrxi,ri:nt il Li'.r'i{eB*}4 iitr}oiallliie !t rD{til;r 3allr{cix,i'E, roKit3a}:iltr.r

:.ipr:€*p+a & Ta6Jr.?.1. V6egarcx c rtoMolL{blo BeJrt'r'MeTpa E i}rcyft',Brt}t $3.[riJtxiei{I{t

i!tel8,{}i Hyjl$:3f,ttu!{ "!'oqatn}ia il('rr}16rrTe.lIn r{ rjctorxl{Icxit ni{?'aHp.lfi ttpH piuilri:lrepgtl'ii

ll!.ili'f 1,i]Lf qi3'J.

4. iXpi.t etinx}lei'nl.,u il:;{jairi.snlif E ;Iv.ili:isol1.i npcno-Ie r{'.iil1{jlt}.tT| iia}:pv3KJl B

ali{Hoii i1}a3e Teq, qr{}6l.i ai{re}).h{frp, *Ffirorleil}rbfii E nlyJieBol{ ili}cBo,4e, Ita,BaJr

3A${S1'!:i0e $$}ia:}eHfi{:3}IAqcHii..q ro(a. trIr:gr''Jl,rlJ!ir'l'tl l.t<e !'Iin{*pegi1t" FI:latrfic;il'b F

'ra6:i:Lrr,t;v 7.1" scralarinr sr:ex ilpld5opots. 3;rreM orlilii{-}ilt{TL pv5i.c.;.t{'iixx ri Hy:re*o}t

rI-i-lOiiG.lI+ ?r eliSAA Fi-1{il,i3B0*Tll T* iiie I{?tvlfp€F:ir{.fi, !lKJ11Oq6-g ll3Ali:)l'lilllflg HAllF}fige}tilt

i..{e-1r{.rJ iiel:i'ir'[xa:]firvrr {*vr*rorr'lx 'i**xaulr) ccr!{ ,t uo:pedltt'eiteii. lllona:g.nttq

l-I
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snercrpolrsuqpr{Terf,Hbrx npn6opol 3anl{carb r ra6rnrly 7.1. flomopxrb onlrrbl .IlE

AByx - TI'ex cJrrraeB neparxovqrnofi rarpyrol $as.

Tadtwt FT-t

l&
rllll

hrararpFrcr

Q6

EF
Fg

{ O a U a
s o3

I
Parsoreorar

&grqcs
Drrmsres

.,
Iteamoxepar

Brrrcscr
Orrmoqel

I bcmor€s
Orxfioqc[

4 Omno*raHarDvlE *r$qcs
)rxrmsesomrofi6arrr

5
Ieotrcnea tnelonr }uuqeu

}rafios€F.amr*nxrpomle
5. Orrmo.nm ilolrnocrbro narpylrcy orEofi xl i[a:, uoampnrr rce
qpu BKrIIorerRol{, a 3:ITSM rrpll orrcrrotlemrord py6nnrnure B EyJreBorrl

Iloxasaxrr npu6opoB 3amrcar6 s ta6nn4t ?.1.

6. IIpu orxnro.rcanoM nfiH€fifloM npoBone ornoft ug i[ar x atcmorcrurrx

BO BCex $asax no(pe6l{leJrt noDilopl{T6 lil}M€p€Iil{t npn BK,noqemor

orK|rrolreuHoM py6ffi5HHKe.

7. IIo Aausuv rr6x.7.l. noqrpofirb B uaclrrTa6e Belroltnrle ,{rrarparnff.
rpex cJryraeB: a) nplr paBHoMeprofi narppre sas; o rpa H€'paBnoMepHoft

rbag nprr Br.lnoqefluou EyroBoM npoBo4e; B) rrpi rofi xe neparnouepnoft

upu orKrrrolterHou rryJleBoM qposoAe.

8. C4erarr rcparnae BbrBo.{hI no npogenannofi p?fuTe.

Mmodurteerneyxetofias r( Bpac€lenun pofionu a awf,onfiett$p
pacuemno-qaQu.tecKofrwemu 't

l. flpu cOopxe srerrplrlecrof, cxeuu aunepM€tpbl Arrx rrrMeperuu

roKoB cn€Aysr ru6nparu c npcAefroM r3MepsHt{t Ao 5A. B ryneroff
arfioqrrf, aMn€prderp c npegetroM Ao 34. Ilpoaoaa or rrcp€Hocnom

seo6xoAnMo o6opyaoram HaroH€rlHr{KaMH rrg E3annpyrtulero uarepl{a-E4

Balrno B crrromexnr{ feronacxogru nruepeirnfi.
2. Hrueirenue uarpy3rtl o $asax npoH3Bo.qnrct c noMotrlbrt

BbrftJrxrgtreJrefi s uerur nttfitril{s xax.qoil .rraunbr.
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3. flpra panHonaepxofi HaIpy3Ke $at a ormlroveuuou llyleBoM npoBoAe Hanpfl;Keg1{e

Me1x;1y HefttpaJrrrM!{ A U At ,qOJI1xIIo o'rcyrcTBoBaTb, nocKollbKy 1{x llOTe}IIIHaIIbI

paBHbr.

4. B clyllae HepaBfioMepl{0ft Harpy3xtt npn BKntoqsHuoM tilyneBor{ npoBOAe lpa3Hble

Hanp$Kexr{g y noTpe6areneft 6y6yr oAr{HaKoBLI ?I paBHsI Hanpg1KeHLUIM sa3

orHocltaeJlbl{o HyneBoro npoBoAa' T'e' IJ6 = tJ'I'l 3 (puc 7'3 a)' Crna rora a Ey'IeBoM

npoBo.4e, pa6Has reoMerpuqecKofi cyMMe roKoB {a3' 6yAer rcm 6olrtue, ueu

6onrure pilHl{qa B lrarpy3ftax $ae (rx conporl'Inneuwir} {pwc.7 -3 6)

5. B cnyrae oTKJrroqeflfir noJrHoc.fbro fiarpysKr.r o.qHofi !r3 $ar (Hanpnwrep, $asur Q
npn o.4r.luaKoBblx nafpy3Kax AByx ApyrHx $ar (1, : 1s) clraa roKa B syneBoM

ilporoAe 6yAeT paeua cfiI€ ToKa mo6ofi u: $a: (pnc. 7.3 a). Ilpn oTKrtIoqeIIHoM

HyneBoM upoBoAe n Eepa8r{oMepuofi uarpysxe $ar ilpnuy.aurorbHo cyMMa $a:nrrx

toxos 6yAsr paBHa Irynlo io+ir+Ir={)' CnexoeareJf6Ho, nccKoJrbKy lt3MelUlKlrct

$asnue roKr{, To lr3MeIrrrrcfl fi abagxble }ranprnlcenux HcrorluuKa trvtrarlvLn, !r Merxc,q/

rOqKaME cgaTeMbl A-()t nsxsrrrCx HanpffKelil{e Ua func. '7.3 e). Jlntrefinlre

HalrptxeHr/t'f, rlo,{EspxltBaeMble lrcToquuKoM IIHTAI{U,I, IIO-qpeXHeMy OCTAIIyICTI

paBEr.IMH U CHMMeT?HrIHLIMH.

Puc. 7.3. BerrcpHLIe Asarpauuu alx rpex$asHoii qeul spu coeAnlreriun Sai
:se:roii: a - plBno]rcpHan HazpS'zm Qao; 6 - uazpywa $asd C omcyrncna)'em'

s - Helra$Ho,uelr&t Httzpy3Ka c gd1nueHHu.u il:neaq)t nfosodol': z '
HepdaHo$ep4ag Ha?py3K* tlpil ottttLctoqe4Ho.+t Xylegott nporJaoe

!

{
{{
g

l

t---r"t^'tr--' h/

l")gP^
"V

6)
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6- flpr orxJrroqerrurl mnefi*roro nporoga (uanpnuep, B 0a3e l{ neperopena nnaBE
BcraBKa upegoxpaflarena nnx o6opnalce nfroBoA nosAyrruofi JlnHrilr, nrraroqci
norpeSrrrvrefi, u ycJrolnxx onbtta Aosrarcrrrno Bbrrryrb Bcrarr(y ruralntro
npegoxpa$t{rur) qpn orrurroqesnou nynee{ru upoBoge qeur npeAcraBrrs€,T co6d
IlocrreAoaare.|IbHoe coelnEeHue AB]ry rpylm (gr]x iba3] naMn. B cxyrae o$lsarord
Eaxpysxn surx rlas nmefisoe Halrprlrer{He Aerrr{rcf, xexpJr Hr{Mr[ nopoqt
Uo:Us/2. IIpn neognnaroBr;D( coqpoflaBJresruff $as .urnefixoe narrpfix€e
Aenrrcx npoiloprlnouaJrbrro coqporsarreuurnd &as. Ecff xe ryteaoft 4poBoA B lil
cryqae 6yger erfircqes, ?o Qa3nrle Harlpffxerurr y norpeSn:eaefi 6y4n rarue 1,
Kax E y rcrorrlruKa mrranlfi, .rraurrH rroJr5Frar rropldalrbnoe $a:noe Hanpror€-l
U*=unJi '

Tarcnx o6pasoM, Br,rrBJrr€Tcr poirrb HyJreBs[o rrpolola Kar(

Sanwe nflnpn:rceffiu npa nqaowuepw& fiirysKe fu2, ersuouan aryqail
twteilaozo npoeoda.

7. flpu uocrpo€Hsn s€Kropsblx JFarpaMM ueo6xoguvo
qpallolou: Bercrop ruurefrsoro Earqrex€n$x npegcralmcr coGofi
pa3uocrb BeKmpoB $asrxx nanpnrerxfi. Ilocqoerne rercropnoft .ulalpa!ffir
cnlruaf, neparurouepxoft rrarpyrru rpex $ar H npu orKrroqennou syneBou

{prc. ?.3 a.) rxuomeuo cne4noururr o6pasou.

B Haqafie nposegeHtr rpfl s€rcropa rxnefinux nanprxennft B

parnocnoporaem rlr€yroJrbxuKa c B€,purRHaMx B ToqKax A, B m C. 3m
c.qrilHyru nog yrnaun l2d. Berropu llaenrnc Hanprxennfi fisrgqflrlKa
EpeIcraBJrerru ory€KaMr{ AA, OB n OC, pauruurr H cABr{rryrtn{r{ T:rxxe sa
lzd. Berrop $a*roro HaqprnxeHnf, notpe6rreur ilpeAcraanrer
roou€f,pn'recKyr<l pailrocrr BerffopoB rlalroro Harrpmrcenur neseparopa

orp€BoK OA aa pnc. 7 .3 e| u nanpnrernrt Ua. Tarofi pa3nocrbro 6y6er orperor
nercaurfr upo:rrs ynra MexrJr BeKropaMr{ OA n OOt. Coms€TcrBeuso orperfr
qpeAsraBnref, Berilq' rla:uoro Hauptreur{r y norpe6rrre.rcfi Qaru B 14 orpecff
- B€rrcp ila:uoro Harrpx:Kennt y norpeSrrrenefi $a:u C. Wu
noJloxerlxx lo.rKx Or aeo6xo&ruo H3 TolreK A, B u C {c uouoquo
paBHf,rM s r,{actrrface 3saqeHHf,M ssqppKeHHx ue, us s ulc {nsrrsrun n
7.1.) nporecru B*r).rpn rpeyrc.trlfr{Ka }qynr, nepeceqeH}re Korophrx rr

uonoxenxero*cr d.
B nanparnerrx BeKTopoB $arnro< ranpexenuft norpeSnreaeE r

IrposoArncs Bercnrpbl SarHxx rcxoe -I,6 Ia u Ic (oulr cornagarcrr no Sase c

nanprxenarua).
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8. B orqere no .aanuoii na6opa'ropuofi pa6ote yKalKI4Te' K KaKHM HexerarenLubtM

rrocJreAcrBrltM Moxsr lrpl{B€crri cnyvafiurrfi o6pltr uyleBoro npoBoAa npu

gepaBHoMepHof,rrarpysxe$asucoeAuxewrunorpefllre;refitne.r.q'ofi{rarnpaul,lro'

ineKTpnriecKoe ocleuleure)'

Konmssoxotrue eonPocil

1. rlro uagunaercr rpex$a:noii lnerrpnuecxofi cncteruoil?

2. Kaltos rloptnoK coeAl'Iueut{t $as <:nelAofi>>?

3. Karrae npoBo,qa Ha3bIBaK!'r Jll'fnefilrrrrvrr?

4. fiafirc onpe.IIoJtsHE noll{TlltM <<t!aruoer> r <<rnrsefinoe>> naupxxenue?

5" Kaxree roKH I{ Hanpflxenl{t HS3bIBaror Jrunefinrurnt? @a:nulrlr?

6. Kaxag Harpy3xa Ha3rlBaercfl cultlterprvrlofi?

?. Kaxar HaIpy3Ka HaBFIBaerct uecnuuerpu'rHoft?

S.KaxoroorHotueHHe$alntrxnluneinruxro'toBHanptxeuuficnvuurpxvuoit
cxcr:elrrr? Karyo cncreMy rla3l;IBaror lreclauuerpuuuofi?

9. 9er*ty panen roK B HyJreBoM npoBoAe npr cfiMMerpu'ruoft narpyrxe? llpll

necnuuerPnvnofi?

10. Kax H3Meru$oTCr TAKi4 t1l{allptxeulu r $a:ax cHMMerpnqHofr cllcreuu npn

o6prrne xunefiHoro [posoAa B cxeMax c lryrteBbrM npoBoAou u 6es nero? flpu

KOPOTKOM saMl'lraHnu?

1 l. IlpeNrvryrxecrBa I{ flenocrarru rpexr}alrrex ueneft npla coenHr{eanl4 3Be3no}r

6es nyneroro fipoBo.{a I{ c HyneBhIM npoeoAorra?

12. O6tccnltre HaJlnque tryireBoro npoBoAa n rpexi[asnofi uenn?

13, flouerray rtpaK"nqecxu ocrerfiTeJlblryio HarpysKy coegl{seun)no 3Be3gofr' ueilb3f,

BKnIoqarB 6e: nYnenoro nPonoga?

A<



JIABOPATOPHAJT PAFOTA }!8

TPEXOA3HA' IIEflL nPt{ C0EAI',IHEHI{I{ 3JIEKTPOIPI',IEMHHKOB

TPEYTONbHI,{KOM

Ilanwo aamotalert pafiomu tBJrf,elct ollf,rruat npoBepKa

coonronrenrfi Mexry Haqpnrenlrtun I{ ToIt:rME r lpex!}aluofi uemr

coepl{eHffi ilpHeMInrKoB SHeprEH TpeyroJIBm{KoM-

Tcapawrccwc csdeaur

Cxeua coer$ncrnr B ryqfronbnur nona3ana xa pnc. 8.1'

htc. E. I "Cxena caeda teuw a mpeyeanoa*x

llpn coe,Aprerum B qleyrunbulrr y)f,e He trpnxoJsrrcfl pa3Ju{arb

nffrefiHlle narrpffieff{r, IaK Kar Hatlpnresn€ Mfl(ry EarraJIoM II XOHIIOIil

$asu npreuxnra oKassrBaetcr B To xe rpeur nrnefmrnr HaIIpsKeHn€rf

nor3gerct pat5gqtrc rrrexflY rfasuxw n n$nefinc$el ToKaMH. IIpr ennreqr

HarpJ|llre ila:, r.e. spu o$trIaKOBlIX no Beunlil'fie rI xaparr€py

SonpornBneHlilx ur=ril€:rc/t M€x,$l $asuuu n ma$efinuu mKoM uf,{€r

TaKOe )Ke cooTnour€Hr{e, KaK Mex$/ manefinrnr u $asnuu ganpfiKeBl{€I

coenuHeHIII{ sre:,qofi, a uMeHHo 
{

Ia :4 3Io

IIpn nepanuouepnofi xa,rpyrxe {ar nplleMrrura 3rra 3aBrculroc}E

Ilpafiopu u ofiopyduonue

l.llcmsnnx firraurr{ - sertrycxtrpoloraaf; rpcx$asxan cvrr

22A|J2TB c rouupau'rorurofi armaparypofi n 3alqsnoft'

2. flaneln c JraMnaMrr naraJrlrBagEf Ha rroMHHanblloe EanpfiKeHlle

Molunocrrxt noptgKa lrBt a rax.{ofi Sase-
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1 p lr amnc.pllerpit Srer.rpotr,raf n rcrrrot ,; lrcreMr]r
lora to 5A..

AMriepMe'rp sner.Tllohla rl{i{luoii c ucreutr c
Bo:mrtuerp gi{eulpoMar-t{!.n.rloii cllr:teuti
3008.

ij. Oi{Hcner"crccHr,rfi py6u.rnrur{r( Ha rirr.qo jA.
7. Ccegrat*iteJrbrrbr€ npolr$Aa g fi &x{-rrleqrlr4fiar\{r{.
8. OArono.rrrocuue artrtrlo'{areair - 1.5 rrrr"

{f opa tt*rt I E t tto"lt ft {ft t!.s pa6ow *r

1. os.{axo}"rrrrca e np:'r6opaMpr, fipei{Ka3'aqe'HblMr4 gnx rroi.i pa6o-rv" coGpars
:)JlcKrpHri€cny$ cxe*{y c*rrarJ*o pr4c. g"?" n *pe;rcraBrrrb e€ rra ilpo*ep*y.

Put:. 8.2. Tpe:eiltt,Jttax zyatv n;xt coerlutettuu (tcs ntpevzottt nuxam
2. Ycrauoslrr's Llarrio!{e1luyro }Jarpy3r}. 4_,a3 fl BrJrK)quirt, ycragoexy ltoll

Hanp{xeirr4e. 3antrcarx flo(-;t3&r.tur r}c*x aMnep[r€xr)o' ri Bor{brMerya.
IlsllKliloqaeMoro nooqepe&ffo tr 3ilrcr{MaM ;lt Bt , Bt ct , w ctAr , s 1,a6ir.g. L.

3. Pls.e{erl:lx 'rne.rlc pa6crr:ar}r.rxux Jrarun o $a::ax, uoBTop}rrr} r{3uef}eur{n ?uKoB H
uauDxxewuil; r'Ka3&ri!is npN6cpor 3aruHcar6 E ly lxe ra6:rur1ir" yiierln,rc'" qro
ffplr Hepontior\{eitru(}il uarpy:xe $a:lonsie Fiarrlsx}Keuri_;{ coxpaH.{rorc.g
oJIr{Ha}i0B1"rMi4.

4. oTr:r*-{nrb 
''or'ccrr}Ki 

rraMrrbr n o,-lH*it $are (ua'p'lrep, kn -0) r. cror}a
3arrlrcfiTb ncKa3anits acex ngl6opos r .ra6;r. 9.1,

r n[rl-'"{exor"t }l.tMepejr}It c;.l.rii,I

npe,l{e,lJr-}M t43FreFeHr:q,qr: .}A"
c rlpegelroer fi3Mefierrlir .30,150 u

A
6.-

o s"

6-

47

-'-{T.
\-"'Jg[-



Ta6,uaa E-I

&
tln

Xaparrep narpYrm
oq I { € a 0

D
{J
F{ tri

o.

Paouoxegxar

2

Hepasrouepnar
4
5

6
ObpiltJ|ruIel|l{oro

nDoBona

5. tlpu HfiJu{tIHI{ Harpy3Kn Bo Bsex ryex $arax
oTcoeluH!{46 oA}tH nnH€rllblfi nItoBOA OT CXCMLT' rtTo

Ileperqxlllnx] IuraBKOr BCTA3KIi gpenoxpaHrrreJrt, BKrrroqtrT8 ycf,itEoBrv

8lroE6 3aflr{c8Tb nora3ttHuf, BCeX npnoopoB B Ta6n- 8.1.

6. .qnx cryrlaeB paBuoMepuofi Earpy3xlr x ,q,trt omono cnyqaf,

llarp),3ls{ nocqtorffb B Macryra& no AaHrfil}r ra6rlt(Fl 8'l'
&rupanruIil.

?. Crcmrr xpansre BrrBotrsr o BrirrloJlxeauofi pa6ore.

Mextolcrl,ecKae yterneu* x qmeelenan pafumu a e*nofi$e"up
pse.temno - qrfia*ccxart rysct tu

l.IIpr ccopxe cxerru neodxo&ilro aMrl€puslpbl Ha MeHLIsnfi HoMn$aJIbBIfr

BKrlrorlarb B iba3flhle rlpoBo.qa, a sa funbltruf, s rsHefiIrEle.

narpprn n $asax ocyIllecTBJlflIt S trOMOslbIO Ognonorlocnrnr

qetru KaxAoft JraMn6r.

2. O6panrrr BsHMaIil{e Ha rg, tno npn ueparHorvtqxrofi Harpysre ibtr ID(

- HAlrpf,rregnx ogTaroTct oAlrHaKoBblMrt, tIoc'I(oJISIqy oHll

oAHOBperueHEo n ff{Hef;ErilMs HaqptxeHr|rlMx acm{Hnxa lltrmHur (cerr)'

3. IIpu crrxnroqeHHoft sarpy3K€ $a*l l8 CxeMa ocraercf, BKJIKITI€E!

rp€x(Da$ryo nrIHlIIo B <orxputxfi rpqronrnnu' Ilcnpe6melr

i[a: FC n Cl no - npexcrsuy Eaxorf,rcfl nog lrop]raflbHllu aln']ilx
sanpnremeM r pa6oaam r|olrMaJrbHo (o6parme BlrnMarrllte Ha I{aK{uI

naun). B rtltuefiHhlx [poBoAaJ( [poxorflT He ogunar(oa$€ no crlre

rlpoBoAa)( ,{ r I nporerarot rnreia&re roKa, paBnbre sasnrru, a a

runefissfr tox, parnrrft reo*rvrpuxecrofi pa3lrosr!{ roror r}a: 8C n

cJr1r.rao o4nnaroaofi Harp)BKe a 3TIDI $ara:c mlneftnnrfitox g rposoge C

* Ic=Io/$'
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4. B cnylae o6puna lnseftuoro npoBoAa (Haupanaep, Saru l), trro npr onbrre
ocytll€cTBrrgTcf; cHrTueM BcTaBKu npeAoxpag{T€gf,, qenb noJDF aeT nnTirHfle
rro.qByM npoBoIau tl crafloBrrrsr ogno$asnoil $pr{ cMerrrarruqi{ coelrrngnrlr{
anerffponprr€Mru{KoB. Jlaunu Sa:u 8'C ograrorcrr BKlrroq€Hrrbrurl Ha noJruo€

$asuoe ilanpf,xesne, a rardIIH &n CtAt u QtBt oftxlbrlarfipr Brrtrotrennlrx
MexAy co6oft nocneAosareJlbno Ea ro xe rnlueiuroe Eatrprreuxe, Korcpoe
Iemrrcf, Mqru/ HnMn 4ponqpqrouaJrbxo conp, r{BJrenrrru vrrx r}ar"

5. tlprueprfr EnA BeKropshrx.warparo,r H TotcoB npr nepaanorrepuoft Harpy3re

$as, a crqnrae orcyrrrBur HarpyJK{ r $arel8 uoxasan na
pnc.8.3 a. KaK Br{Arro Rt AEarpaMMEr na puc.8.3 6, snayursrrrsax
fl€paBnoM€pHocrb Harpyjtg{ $ar (mr ltt t Wa pana 6onrme rcra /a1) ne
BhnEIBaer rarofi xe nepaBHolreprroflrr narpy3filr rmseftrus. nlxraonor, rrro

oqeHb Ea)KHO gI{ yMenLueqxr tror€pb HaIIprDKeHHr tr rroTept MoqHocrlr B

Jlrrrrnrt( gnerclpou€pcAaqu. Hanorunnu, lrro r,rotlsrocrb nor€.p6 Ha BuAersRrlt
T€Iurorbr B npoBoAar llpotropqsoEalrsHa KmApary cr#rDr rfiKa: Ap,H, = It h" -

llovrouy Eeperpy3rca oAgono npoBoAa 3a cqer EeAorpy3Kr{ Ip}'nD( cotrpxrrc}11
co 3salrllTerrbsiruu Borepf,Mn npn rrepelaqe gn€r$pr{q€cxofi ruqlmu.

a) o

Prc- 8.3. Berropnue arasfp4wil Arrr rp€xrlaeroi 4enn npl.
coelerleEtrH {B rltqtrEnlEft(}M:

a - nW ofrqrrrxmaw moxa e Sax AB; 6- npu aepaetmnepnoi
xa4ryxee*mpxQat

6. B orrere no Jra6oparopnofi pa6ore yr$rufre Ha AosronucrBa coeAnneur.r{ JraMrr

rpe)noJlbnr,r(oM, cocTorlqse B mM, rrTo u B cJryrrae uepaeuouepnofi Earpy3m{

Sas $a:nue Haflprxeultt y SariKnMoB o:r{eJrErrrf,x ]raun ocraKrrct
o.qEnaKoBrlMH, paBubtur{ JrnxefiHbru HanpnKeHHJrM. K negocrarry srofi cxeuu
creAysT oTlresTu To, lrTo Aansar rpexr$asnar cr{creMa pacnoJrara€T TgnbKo

OA|IIM HaIIpt}t(CsIteM, IIOCKOIIbKy U-,t=Uo, TOrAa KaK rlpn COe4tHenI{s 3Bg3AOfi

llMeeTcr BosMo]Kt{ocT6 rrs.taTb SneKrpotrpHeMHr{Kr{ AByMr Hanpfl)KeHHrM}r _
.mrnefimnn u (!a:nrur, orruqarous{Mcr Ho Belrrr.u{ne u $ par.

t*
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NAEOPATOPHA"fi I'A60TA'-i\ibg

IEPaXOAHbIEnPouECCbIBuEIlI4nocTogHHoroTOKACEMKOCTbK)
C 14 AKTHBHI'IM COfiPOTHBJIE[ii4EM fi

ldendre pafuamw tinn'rerct l{cclregonarrue 3aroua u3MeH€HI'Ls ToKa I{

gailp{xg}IHfl Upu noAlcluoqeHnl{ uenH C aKTI{BI{HM coIrpoTI{EIIefl}IeM t{ oMKOCTbIo K

fi{ifotlHHKy llocTo*HHoro HanpfXeHIIlI 11 [pI{ 3aMI,rKaI{Ifl.I llenH ft, C naxoporxo"

Te oPenn uv ecxwe c & eae ttu*

"i'eoperu'recxu Moxuo cqllTarb' xITo roMMyraIIH* qenlr npol{3BoAl{Tctr

MrHOSeHgo, T-e. Ha BKJIIOqeI{I4c' o'rKJlloqesue u nspeKtlloqeflI|e qgnu BpeM-f, He

pacxo4yerct. .A na eauou ,qene nepexoA or oArloro pexr'tMa pa6mu qeiln K

nocfle,{ymilIeMy ycTaHoBI4BIireMyct flpo{eccy flpollcxoIl'IT He MrHOSgllHo' a B

Teqegtt!,I Heroroporo BpsMeHu' O6trcnrercs 3To reM' qro KaxcAoMy cocrocnfilo B

tlenn coorne'rcrByer oilpe.[eJte*rnsIfi sanac 3neprrtu ucKTpl'rqecKl4x nonefi' Itrepexog

ftHoBoMypexnMycBs3aHcHapacraHneuu'iluy6uaaweM?H€prlrHgToroflojlt"
Hanpuuep,3HeprlifWc=Cucl2SanacaeMaf,BSJIeKrpl{{ecKoMllojleevroctuC,rre
Moxer rtetrpepblrllo' 6e: craqroe la3Men'lrct' T&K Kax B npolr'IBr{oM ctlyqae

MOtrSIOCT!, paBHafl rfpotl3BoEHofi 3l{epruH fiO BpeMgHllt', 'nocrlrrJla 611 becxcneqHru(

3nauetrltfr , uto $x:xl'recru EeBs3uoxl{o'

Cornacso BTopoMy 3axosy KoMMyraql{u Hallpf;xeune Ha eMKocrI{ fie Mo)Ker

n3MeHf,TbcfcKaqKoM'.r..e.BM0MeHTK0Mllfyraql{uHanp{xeElleH3ap'iAHaeMKogfi{

coxpaltnxlTTe3HaqeHut,KoropbieoHttI{MenE.AoKoMF{yrauI'IHuBAa:rsueftnreu
HaqrHaloT I{3MeHfTI'cf; I{MeHtIo c sTHx 3flar{eEmi. Coc:rogure qefiI4, naf:rrogaetcr e

Tearenfifi IreRsTOpOro BpeMerlt! nocne KoMI\4/TaqI{}I - Ha3FIBaeTe{ He3aBUCI'IMbIM

EatIaJILHbIlt{ ycJIoB}'eM I{ BblpaxaeTcf cJIe}IFouIHM paBeI'cTFoM:

Uc(0*)=Uc$)

llpouecc' rpoucxoAsullfi nocre (oMMyrat[{K 
"o"to:]----."u 

Asyx'

$axfia,&,blBatol1$'rxct Apyr I{a .upyra upoqeccoB' IlepexoAHoro' roloprrft HAcryriltJi

cpa3y,Hcno6oguoro,I4Melotr{eroM&croroJIr'KoBoBpewlnspexoAHoropexfl{Ma'
Iloeeorrly,noJlb3y{cbnpEHu}rnoMHaJrox(eHI'Is'ToxI{}lHaflpsxeHu'f,smodcfiMoMeHT

flpeMel{s MO)KHo npeAcTaBr'tTb qepe3 cnaraloHl{e 3Tlil( pexuMoB

i: ioo* i""

U": U*r+ Uuu
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_l
Ucr=U(l-e'):

t

i" =V"-;.-,R
IIpn nogpnoternn qenx c aKrrrrr$IM OonpcnlrBJrenueu -& n ermocur c.

BKIIIoqeilHb[xnocnego3aTeJlrlloXHcroIIHI{E/nocto'IlrloForranp,DK€flrrf;Buolcr
roreuyraqEK (f : 0) sanpmenne Ha KouAeHcaTope paBlltefct HyJIlO.

UcQ):0,v8@Ir*trpFxesHtrlcrorrHnKaUorasuraencsnp!{noxesElrr
cort1xlrnllle$ilxl ft {Pnc. 9.1}

I

,l u""l 
'"1+'lt--=')

Puc. 9. I. Stexmptvecxa* qent
cRuC

IIo s{ofi rrpx"rnne rn'ralrurrft ToK a qenx

orHoItreHEeM CeTeBOnO HanpnKeHll{ K Ee

cofiporunfiesxro. Kongencatop rrarrxsa€T 3lrpfiKafic1

B,Eanurefinreu Hanprxgsne E ToK oqpoAeJrllorcx In
rqxnrru (saxonau) NrueueHm Ue, Ucnp, Ucce, i'

IIpu ranruxanun rlaKoporKo [enx lR n C npoucxognr 3aptA

3Totr ctryqae naup*xbnre tra KoxAelrcarope onpeneflfsrct reM

Koropoe 6rrno ua Kolil{encaropo Ao 3aMBIKaIri{rr' Kar r npn iloglsllotl€Rr

na.ransHrfr TOr IIp!I pa3ptqe KonlescaTctpa oIIpeAeJI*eTCf,

Hanp,txeHr{f K aKTI{BHOMy conporlrBre$ilto' ToJrbKO lraltpaBJlel|fl€

$porr,rBortofiorcrrru. Ognarco aKrrlrnoe coilpornBJlexll€ onpe1etfiercx

corrporrBll€sneM 3aKopoqeuHoro Konr)rpa' Tora B uelrx ne 6yAet nocne
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BCr 3a[ac€HHtut gHepr!fi B KOHXeHCaTOPe Upeoopa3ygrct B TeIUIOByIO.

llpnnlncAennge Halrplx(eHns r.a eMKocTI{ !{ qpHHJru(AeHHufr ror s qenu 6y4yr

paBHH Hynrc.

Ilourtyrcr HalraJrbHbrMt! ycJloBlrrMu, MOXHO Hafrfr, qro npu paspfAe KoHgeHcaropa

Itanpfi)KeHne I,t TOK nsMegtroTc{ B coqlBeTglts}llt c saKoHaMfi

T

tlq =lf '{i;
u_!

lP=--e t'

Bensqlna r.RC, nueiOtqax pasM€pBoCTS BpeMeHu' Hix]DIBaeTCt IIocTo{HHof

BpeueHu q€rtrI lt, c. 3ra BeJrarltma TeM fuJGtrre, qeu fuflblue eMroclb I{

COnpOTHBrrSrUre. flepeXogrud npgqecg u6xeT cqtrT nbct 3tlKOHqerHbIM CtIyCtu t :

(4*5)r func.9.3).

d

floCrorxnaC BpeMrI ruoxeT 6lrrr nafiAega rpa$ullec6{ KaK 1loAKacly1eJlb11at K

'lKpI{Bofi i s ruo6ofi mqre (nPa t : 0}-

K nccneAoeasr,|[o npoqeccoB pa3pfl.ua{ I{ 3ap{aK{ KOIIA€HcalOpa qepe,3'

pe3ncTop cBoAtTct B€u[CHb[e npaKTurlecKlle 3q,4aqll BOSnI{KaIOU${e fips pacqeTe

n€p€xoAHhrx llpoqeccoB B qelulx aSTOMaT?IKU' TeIeMeXaHIIKI{,3fleKrpogfiKll n cgfl3g'

at

Ilpufiapa s o6orydocsrae

I - Hcroqnt{r nocrotrrnoro roKa Ha HoMrruarbnoe HarrpT xeutre 24 B'

2. Peocrat.

)J

Pue. 9.i. Ilq*oluue npoqeccu a qew c R u C



3. KonAencarop (xoutrbr KolrAerrctlropa BbrBe'{eHbI Ha srexA) C : 2A0 nxt?

4. Conporrnnexne (xorupt cortr'grrrBJleifi'l EblBeAsHEr na cresr) R : I2A x0**

5. Mnrpoaunepxerp gJreKrporrarrrrrrroft cucr€Msil'

6. Bomnrvrp eaerrpocrarrnecxo[ cuqFcurr.

7. Coelnurrprnntre npoBo4a c lraKolreqnucarff'

Eoptlox crl;z,otwettu* P a6 on w

l.Co@am 3Jl€xilprfiecxylo rleilb' coAepxaulstto socre'qoBarelrrrro BK]rK]lIgErE

conporaBnenu{ rl euxocrs no cxexe na (pnc' 94)'

t

:

t
tI
L
i

a.

I

lI
t;

li

li

2. Ysranosrrb Ea Bxore Rarq)'Dxeglle Uo' ryufnep rrepeBegru B

rc{pndD. floAnrnowrr flnranne n rr€per saprgrofi rtpeABaplilsJrlrro

pa3prlprrb KonAeHcarop nyfer|l 3ItMErKaHIfl er0 KIIeMM Ear(oporKo cr

KOHqOM.

3. Bx'Iloryrtr lrrrtlwr€ II npocJIeAHTb 3a KtMelreuneM B€rltwfIrbr roKa qpl{

3armcarr r ra6nnqy rroxirarlnt MruurmxuepuErpa rr BorrTMcrpa qep€rl

l0 cex5ara uora roK B qerru lre Aoqnr$rer cBo€ro uaKcsMarbuoro

4. flepernro'lrrvryru6rep <<I> s rroroxerrre <paepndtl Ilpocnegnm

Berllrqru|lr TOKa nps ptr]ptAe' 3anncarb r radnuuy 9'l 
-nt

Mr.rJurr,raMtrepuerya n Eorlbrlr{€fPa {epe3 mr(Alle 10 cexyx'u nor(a t6xtr

nocrruuer'lOpA Berllrtrlnbr saqaJrbuolo rora

5. IIo .qas&lr'l ra6mml trosrpo]Hb rpa'bm IllMeEeI$u mKa g B

xprrofi otrpeAenu?s noctomr:no BpeMelrrl rr epaBnnrb s€ c

no*ro*urofi.
6. Ilocne 3rom no rlopuyna*r' npnBeAelrHbni Bsrffe clenyer Bblqllclrara

Hanprrreurr& BEr.rePTIIrr rpatlNrx, cpaBHHTb I{x c

cgenaTb BbIBoA.

,rr ?
'L

zapad

P*. 9.4. Sxczepuetwanbttqtr aex'I
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KorirlltPontttuc 6o"Pocu

1- tlro raxoe ror'nrYrauzr?

2. qto Hagrrsaef,cf, ncpexognrru npoqeccorr?

3. B qeu sarlfloqarotcfl 3aKoutt Koulryrars{lr'

4. Kar onpegeJtf,iorcr uaqaJIbHEIe ycnornr?

5. Kar oupesenf,ilncr t;;;;ftcr n croSogxuf, pexuuu?

6. Karcoft cricrcn nM€er ,n KaK o,,psAe,'f,crcfl trocrotilras Bpe'erm?

?. Kar nsuexxsrcr ** 
'n "uop"*"*" 

fipn Koporxou 3alfifiKan$a qeffr? at

iJ

))



JIASOPATOPTIAfi PABOTA JT1 O

HglrlIHEftHmE 3JIEKTPI'FIECKI'IE I{EIr}I

Ileno pafuomor 3arnxlqasrcr s omrfirofi rrpoBepKe rpa$uueocoro Mero'{a pacqsr

pa3Berenoslrlrx E Hepa3BerBtreHrsn( q€nefi' coAepxansd( nerunreftnue lJreM€ffiir-

TeoPana"ecxta e ecel enan

3nerrpnaecrtrc tlerur' coAepxcauils oAun lug necKo:rbro 3rteMerflrtt c

neJruHefirr'r'R Boo"TaMrrep',,Mr! xasaKrepscrr,rr€Mn (B.A.x'* o'BscnMocrb lqr

uporerax'trrert rlo streuerry or Hatrpr:Kenut^^T iji; ::Xff ffi:ffi:ilffi ;#;:;";;;;;;,sasrcx raKon 3rr€i{er{r, rcrmrd

o6naAaer nenuneftrofi nonrtarrnepnofi xaparrepucnrroft' :1P.:X;11= :('turaA4vr 
uoryr 6rrrr cn'MglpillrH'r'-

Srexrplllecxllx qerlfl( nelrnneflnHe lxelrerrrrr

HocilMuelpatnrllun' K nqrruu ornoctrct raKne sneMe$rbl' tr":"ffi
]f,"*, #;;, o*"t"p"" repMoconpo''Blrs*st '' Ap' Hx BorlbaaMn

xapaKrepl{crt{Kr se 3aBf,ctr or sanpanrenlr" **1 ::-:t::J:trffi
ffi;#, reJg Hanpu*ep' ereKrprrqecKax Ayra c pa3'oporblMlt srrarsrx'f

3rr€KTpoI{EEre rIaMrbI' oi* s Ap' }Ix *iiTff" xapamePlrcrnxr

pa3tMltlbrx lra$parrlexuflt( lllxoB u nanprxemai pa3.lrlrqnbl'

Eorll ronrraunepaue xapameprrcrltrs MoxEo npeflgranrrrb

QynrcqsffMu, To trccreAoBarme nenunefinux uenefi uporognt

ilno*. ornaro, n 6ornunrnqrse t"yt*" -*3Y:lT:-::
rroAAarorc{ 3aMene artall}rTnqccroft Synrrrnefr ' Ilorrouy nelnseftnue qem

Bcero nplrxoAnrctr paccqltrbrBarb rpar@ananrnruecrcna MeroAoM' ocHoBaHE

saxonax KnPxrcila

IlprfiaPwuofioPryiocgnue | 
^

1. I{croqnxr floclotnnoro roKa lra uounrraJlFlto€ rranprtKeulre 12 u 24F s

t2A'
2. Jla6opatopsbre qpoBono{Inue peocrarrr - 1 urr'

3. Hefflrefisxe sreMerrbl {6apemepu) - 2 urr'

4. Al,{nepMerp$ MarffirrmlreKrplr'Iecrof, cucreMrr rlma Ml09 go 5A - 1 rrr

5. BonrrxerPrr- 1 ur'
6. C,oe.qn tltTenbnhre npoBora c HaKoHerrHI{KaMr{'

56



II opx lo x swrra,EH eilat, p a6om ot

B uactoxtqeft pa6ore cJre,i{,ver onbITH[,rM nyreM noJrytIHTE 3alrl4clttvlocrn ToKoB

or llafipfixeHr,rfi Ant 3IIeM€HTOB, yKa3aHHLIX fiA CXeMaX fl roCTpotrrl} I{x

BOnrTa[f rlepHbre xapaKTepr{cTaKl4.

I " Cnatnue so.nbn {rurnepnux xepaKm epue*,rlr
l.l. Co6palr rienb Jgur cHfrrtJ{ aonrTaMnepnofi xapanepncrl{Kl{ I{ccnegyeMblx

srreMerr?ca pac. 10. I .

++
1,2. flnarrro r.r3Men{{ flarlptxsnt{e or 0 Ao (Juax c*s'fi' B.A.X. HCt I{Cz *t R

nooir€peArro. He cJeAyqT AgnycKalr' 9e g
Perynna'rur u:uepeuufi 3auecrl{ eT a6x*r4y iO.I

1.3. Hso6pauffb B.A.X. HccnegyeMl'rx sJIeMeHroB ua rpaSlrre.

Ta6nu4a !0.1

Ns ontdra I 4 6

HCr

U

HC:

TJ

R

U

2. Ilocneioea n efi bnoe caedaftegue cnenteHmo&

2.1. Co6pars qenb, IroKa3aflIryro Ha puc. 10.2"

2.2. Ilranno s3MeHrfl HairpmxeHl,Io or 0 go U"raax c'l'xrn' B.A"X.

uaupxxeunfi. Pe3v.nr''raru r.ralrepeuufi 3aIIecrH n ra6.luqy 10.?.

TOKOB I-I

51

Puc. 10.I . 3xcnepuNewnanl'Hafr c-YeilG



Ur'* Ut ,

Pue - | 0. 2, SxercPuxexmanann aeNa

Tadwqa N.2

2.3. tlo AaEIIrtu radruqH 10.2 nocporrr BAJL uertr' Cpasffilb ee c

mgrpo€nHofi rp4rqecr(I&f uelo'qoi'r tro ll3secrlrSlu Bor

xaparffeprcri{Kau HCt s fi {cu' n' 1'3) [Io pacwrruu B'A'X'

""r-""rv 
mra / R Ha[pt]Kenrt {fi u Ue na streMelrril( npn

npelroAamrcneM3HarlonaEo6ilteronalrpfxenE u' i

3- Ifalwuerutoe coednnew"e tJtz$e"t|oe

3.1. Co6pat q€nb' rlorcl3snnyto napac' l0'3"

Prc, I A3' SxcnePuxenmat*an c

3.2. Ilnarso trsuerltt m$pt4eune or 0 ao {Jnax crrxt:" B'A'X'

nauprxerurfi. Pesynrraru uuuepeiuni 3alr€cpr r raSnnrry l0'3'

58
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3.3. IIo rxaxHr,rN{ rablurlrr 10.3, a raxxe pacrreal{blM rryTeM rrocrpor.ru, B.A.X. qenu,

rrcnoxb3yr B.A.X. HCz u R (cu. n. 1.3). Pe:ylmatu nocr:poeeufi cparusrb.

3.4. IIo pacrrerrll,rM B.A.X. ofipe4erraTb BetIHttHrIbI ToKoB 1r n ft npn nanpaxelrnu l/
3 aAaHllolvr Epeno,qaBaTereM.

4. Cnewstutoe coeluuefiae rnerlre$rrroo

4.1. Co6pau qenb, rorasanHyio Ha puc. 10.4.

4.Z.llnasns u3Menlri HarpxrKelrae ot 0no U*tax currl' B.A.X. roKoB H

uanpxxennfi. P*yrlraT6r lr3MepeHl{ii 3alrecrl{ n mcrtr{Uy 10.4.

Tafauqa IA.4

Nb onsrra I 2 J { 5 6

tl

I

4.3. tlo ,qauflbru ta6rnusr 10.4, a rarx<e pacqe.fl{blM Iryreu trocrpourr B.A.X. uenra,

Hcnorrr,3yr B.A.X. I{Czn R (cu. n. 1.3.). Pery'alraru nocrpoenuft cpaBHI,Irr'.

4.4. llo pacirerHbrM B.A.X. oqpeAerltrrb Berurfi{H6l [r, Iz tt Ut, Uz nqn 3aJ,aHHoI\{

rtpenoraBarerreu nanpxxeruu Il

Memodurteerue yK&asHan K rrposedenuto pfl6omw u rwno.qr{evaru
pscqernrto - epa$raveexo* rtacmu

Pac.ret Hepa3BerBJIeHHLIX rlenei, coAepxaql{x HecKoJII'(o *relnseftt*tx
SJreMeHl\)B, npOBOAIrrCfi c npHMeHerll4el\{ BcnoMoraTeJIbI{LH xapaK?epl{cTliK.

Srra xaparrepl4crvKrr uoryr 6urrr nocrpoeu;l HJItt cfiox(eur.reM Eanpr]KeHlrt

npr,r ojlt{nx r{ Tex xe roKax, KaK 9TO nOKa3AgO Ha pI{C. 10.5 Ans ABJaX gneMeHTOB, r{Jrr{

nyreM B6irrnraurrr a6cuucc 3aAaHHbIx BonbraMnepnrrx xapaxTepncrrrK w3

)v

Fuc, I 0.4. Sxcneptwentna-'t r*qtt cxeil*



HSnptxex}Ir llc1roqHfiKa nHTaHus npu c{rTBeTcTByKt[[{x 3Ha{eH{tx Toxa! Kar"r
roxa3an Ha prc. 10.6.

i
I
I

Prc. 10.5. tpa$uveacwi pac<em npu
n(Ewfueamerbrnrt eodwsmu IfJ

Ptrc- 6.

Pac. 10.6. {parpuueexd pacvem c nory
ess*oaneatuai xqamepww:

Ananorncerv nyreu crpoffct xaparrepncrnru{ n upn Halrilqss rp€x E

HerrH€ftHbrx sJreMe$noB. lpa$nrecroe onpsAer€Hlls roKoB ll HanpnK€d
BcnoMOIaTsJIbBI'Iu xAPamepnCTrIKaM troKtrHEO sa pn0ysKax 10'5 - 10.6'

B clytrae lapailneilbgoro coereenru Sreuenmr

I
I
I
I

t
Il

xapaxl€prffr{xll c"rytoflr$t cJloxesueu qpgaHaT nprl offi{x n Tex xe
Ilocrpoerue Bcnouoraremxofi xaparrepugms Mt AByJ(

coelg|HeHruilx grerdeflroB r! IroJlbSoBanse eK] rroKrasaEo Ha pnc.l0J,

Puc. 10.7. fpa$tuccxufr pa.cuem npa napa)tnettbrrail coednewu H3

flpn pacvere qen€fr co cueunsasnd coes{HssneM BrreuerrloB

€tpof,Tsr BcfioMorafeJrbHrul xapaKrepncT[Ka AtIff 3KB!{BaJrerrTlIOl'o
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cocTo'qefoll3naparnJleJrbH0rocoell{HeEl{f,3jreMe$ToB',a3aTeMcTponrct
p$yJIbTI|pyloua'xapaKTspi''ctv|KzAllf,BcxfiocJleAoBaTejrbHbrx)fiacTKoB'BK'rIoqa'

r{ 3KBItBaJIetfrlrHfi c HeJII{flefiIrbtMrI greMcrra}t}I'
Pacqet crroxulD( SneltrpnqecKl'lx qenelr

coAepxawD( HecroJIbKO 3AC' rpolr3BoA,lr roxe no BCIrOMOraretrbEbrM

*"pu"'.e"."'*u"..ftpurroucHarlanaclpoffsclroMorgFellbHblexapaKIep[cTI,KI
AJr* BCeX yrracTKOB' HaxoA'tutxxc{ noA Aeftctsneid Jr3JIOBOFO HArlptrKeEIt ' 

a 3aTeu c

IIpIIMeHSEIIeMnepBoroEm{Blopono3al(oaaKupxro$a6Tpo!nc'ps3yfilT$pFolqaf,
pacqerxzlx xapaKrepuc$rKa'

KonmPotu*ae Eonpocu

1. I(aKyIo qenb r{fi}llBalor nemlnefinoft rlenrlo?

2. Karofi sJreMeHT lra36rBaror serr]rgeflrlIu rneuerlou?

3. r{ro HasrrBaslsx EoJrlTalvm€profi xapaxtepnc'rurofi?

4. Kar onurtlbrM IIyr€M rronf{Irrb B'A'X' lltrxeftsors gneueirra?

5. Kar nocrpourr B.A'X' nunefinoro 3reuerra?

6. Karale nenrneftnue or€Melrrbr Ea3brBaxrr necuMvgrpr{tlnrruu?

?. Kar rpailnuecrn paccqlrrarl a€Jl[Ineftr{mt uellb llprr nocJregoBarenbuoM

coeAunguufi greueltTor?

8. Kame neinrrefinrre 3n€Merrrrl ra3slB'ttor HecEMMsrprruEhrMH?

9. Kax rpailurecKlr paccqma?s nemnefuryo {€rlb upr ll4palucJrluotrt co€s'rnennlt

a;reMenros?

10. Kar rpaQrmecrx paccqurarb nemmefiryro rlenb rlpll cuemaflHoM coels{set{rrs

sneuerrop?

*[
!

6t



JIAEOPATOPHA"fl PAFOTA }ill

HCCIEAOBAHHE KATyIIIKpI
c oEPPOMATHI,ITHbIM CEPAETIHHKOM

r{ant pfunw 3a*,ooqaercr B grcn€pn*errralr'rro* rccrreAosannu x4paKreptrcil
Kar,rutKrr c $eppoxarrnmruu cepA€FrrilKou.

Teopenuvecwe ccederxn
rlo[, nenuueilnuxu undyxmucaocmeufl B qcm{ nepeMen'ono ro*a no'Eraru

KaDmKrr xrIJIJ[ffnBHOCru c Qeppoxarrrrurau {co uranrnuu} cepgerronr
Hennneftsar xaparrqpucrrucr nngyKTnBiloro conporxrrreur{f, o6yuourn
nexrlrefisofi 3:r]ncilMoerFro B="f(H) uaruilTtrorlc Mar€pr{arra. Hcuomq:
@oTt{oIIIerI{

Y =ar.O=ar.B-.9

i= H''
{t

B Ksropro( rroroKocqenrr€Hr{e V npo[opqnorraJrlno unAyrqrlll g, ru i
uponqpqHoHaJr€H Hallprxeuaocrn ]I, a reoueaprvecxne pa3M€,pBr ceplcqnE Iql{cJlo BrfrnoB xaryruKl'I taJrf,Iorc{ nocrotrilIblMH, laoxHo onpeAgD
3a'HcHMocrb Mar''rtr''oro uoroKocqeme'ux or ts'.a Karyru*r V=,fo r
xapaKr€pr{eraru B=fiH) c nouotrIbro qpocroro uacuna6norq npeoGparorr.
Ilomrocqeruresney fi€ npofiopqtfonaJlbgo ToKy i. I{ngyrrnruocrr rdi
KaTyuIrH 3aaHcuT 0T TOKa.

Karymra co crrut'HbrM cepre,o'rKoM na3brBaercx eu4e dpoccener o
em@tbfluJu cqlevaxoN. B elerrprxecrofi qenr c nannnreftnofi nflnyrcrHBHocn
qp'{ cxnJrcoErarr]HoM TOKc Manrmfifi noror 6yrer Fec[HyCOr{A:rJrbrGr., r
naodopor, rtpll cff{ycouAanbgou MarHImuoM noroKe Hecurrvcorrr-
rlaMarfilttraBruos{rrfi rox. cnoxgee flpolr3Borlrrcr pacqer Nrr. gturu c
Korla rreJr63r upeire6pe* rncnepe3ucoM x ueo6xo&nro
neo.ryo3naquocrr 3aaxctrMocrN uexgy f r @.

3ro garrcruor:rr nro6paxaercx usrnefi rusreperlrca {pnc. ll.l).
'Irrragrc{ 

or r{grolrEr{Ka c{uyconrarlbHono Hanpfir€uwr" Kax BrilIX'
nocrpoenuf,' ToK B KAT)nuK€ r'rMser rrocr,rnycor,4anblryo soprry. Maxcnmyl*r
I r uarnrnrom rrororo' @ eo rpeuexlr coBlr4.qalor. Fnarogapx Har'trrto I
n{cTep€3Hoa TOr IIpoxcAKr qepeS HyrL HecKoJlbt(o parrbue noToKa.
onepel*aer noror< n/2. Bcnegcraue SToro rok orsrasr or EanpDKeHEfl
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qeM Ha r/2. flocxo:rury nropofi nonynepi.ro^ xpunori i(l) noeTopxet neperti ctt

crrrenoii 3HaKa' To 3'ra KpI{Bat{ tBJI{eTct HeqerHo - r'apuoHuuecxofi 'l'
cJIeAoBaT€JIl,Ho'coAep}{HTTOJILKolretleTllblerapMoHI{KIt]npel,rMyu{ecTBeHl{o

iapMonlrxll uI'I3IrII4x nopflAxor - 1,3'5'7" ' "
3ro cut4gsre{bcrgyet o roM, tll! HeptAy c pearmenoii :nepraeft' B KaryI[Ke

cyr{ecrByer norepH 3tl€prl{r{ B cgpAeqEuKe' o6ycnor'nel{HEle noreptMllt Ha

eueffiepeguc, u $tLtpe€bte fixoKl'L

f""-1i
tnt,l L_t l

I

Puc. ! l !. flenun atcmePesuca

Ilpn ananrrnqecxolvt peIIrgHnI'I aroft :a'qa'ru 06n'rgo roK B xaryIIIKe co

cranblo [pegcraeJuror B BH'4e cyl!{Mb] AByx cocrauJlxrouux' 3asucnn4ocrr' o'{Hofi

II3 HI,(x or MarHI'ITI{oro uoroKa Bblparragrcfl oAno:ua'moil {ynruuefi' a

3aaucaMocTl'u'ropofioTMarggTiloro|IoToKanro6paxaetcrgJI.lIItncoM'oct,I
Koroporo coorsgrcrByi(lT MaKcl{Manbnofi imAlxur.lu B craJII{ u ee xoep{rraeirofi

cnyqae - npl{ ilI{TaEI4I{ KaT)r[rKIr oT HCTOttHt{Ka

auaJrorl{q!{oe nocrpoerllre {pllc' 1 l '?-) noraouer

{}ft) rMeer ynloueunlrt:i xapaKTep' flo:ror"ry
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I

i

I
It

HarrprrK€sfie lra 3alKr{Max uL=d(!dt, KpI{ByIo Koropon} [ot$tql{M rpa$nrecc

ru*$qperorpoBarrrreu, 6yxer RMerE BqA perKrx rrl{KoB repelSnouff

troJrfltrxtoqrB, rno HcnoJrb3ysrcf lra npamuKe 'ryIl r1gneplrpoBarila uilIryJrroa

rranp$trennx. Cnexrp lpurofi EanpPKeHHt B srou sJrytrae ralcxe co'{€ptsm .m

seqsrurre rapuosntsl, oAFaro B FeM 6olee ournxo ttpofrrrtK]Tcr Bbrclc

rapuosrtrr{, Yeu a xpnro* mra" rprregennofi Ha puc' I I '2' rge upeo6tlaAa€T

l-x rqnourra'
IIpr rrrnoaenun Karp$ar c c€PIerIIrHKoM I cocraa 6oxee cnoxnoft qcr"

noA .qeftcrsneu crur)rcouAanrnom cnrsaJra' g oSEleu c,r!l-

Hecurr]rcoilAaflbnufi xryarrep 6ygyr fiM€f,b Kar( Tox' Tar n Harrpsneune '
3?Uf,}luax KaTytrxrr.

B 6onrmnxcrre qenefi nqreuennoro mra ICeryItrKu c ilepponamrrnr

cepJteqgliK0[{noAKriloqcrtbrrlrcTotrHnKycxHyconISJIbIIononirrrp'xellufl.BT-l
p;*" pa6omrcn rpancilopuampH r streKrlluqecrurc MaI[urIEr' qt

npeo6paroraremr n pyrue prpofic-rra

Csof,crra ileppoxarxrrnrx MarElrulos npusffo

3asnclli,rocEro uarnrrson rlsro|/rwilr B m xaupxxerurocra L{arSnTHOI1O U{ltl

Pagsqargr ppa ocnoauux rnrla vnrx 3arxcnuocre*:

rcwsbte nartcrzna$Ust&ttt* u ?ucmepsvfltue tewu'
flog rqueuna Harl{t?.,tutirrls{t"nr 6yaeu rroal{Marb oAxo3lratmJ/lo

MexS/ B s H.,{px rncrepesnurux lcpnlru( 3aascl{MocrL MexAlr B u H

uernerofi.
Iucrepesnc qpelcraBnter cofofi xsneslrc orcfttaauu't rguenenlci uarnl!

anryKllr.ttt B or uruenennil nanprxeunocrlt noru ff' Ou o6yaronneu n

Fr{y"rp€rrunr{ TpeHr{eM o6namef, caxonpousnonuroro EaMarrrl{quBalrut'

Marrrn*u uponltqaeuosrl p r[eppouarurmrux B€srecrB' '

npegcraBlfrclrrluu Koropln( tatrsrorct xereto' Iil{K€nb' ro6ann rl lrx Gx

3Hartrrrenbno npeBcrluaer Marssrsylo noqm{Erryrc (y" n} E Cfi',IbIro 3ar8

HarFtrtreHHocTn ManIErlIOrS IIoJIt' T'e' P= fHl'
Marrurraax ffiryrutrrt n rfeppor'rarnrrnx BeurecrBax Moxer ruerr

oArroM I{ aoM x(e 3EaqcHUn EarrplxeHllocnr tront paSIrrtIrIHe 38il

3aBuctrslre o{ ilpeJEdryrl$x }ra$rnrgsu( c'ocrossrrfi ual€pl{alla' Iloerorry

rorc, Yto6u uenllqrlsofi P=B1H Moxno 6xno nonlsorarbce s

xaparr€pxcrt{Ku MarHI{THLrx cpofigrs $eppouarurnrux MarepItaJIoB'

lirHo 
orcBopwr6 MstoA oflpeIer€sur vroft xaparcrepncrurot'
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Puc. 11.2. Vwoqeuruixqna nq rytcefr tfrQ

Paccuoqpurr npoqecc Eauamr{qnlalrns $eppouanrffHoro BeEIegrBa

Ilpemonoxlu, *Tr& trqpnouaqarrlno BerqgcrBo 6uno nstrf,oc'rfio pa3l]rarHlrleHo,

T.e. rrOJIe gnert€ATapu1il( ToKOg 3rl BllqfiilEl/! ryOCTpa$CTse xe OftrapylrogamCr,

Eorn npepapmemro pa3uafirllretntrffi rleppouarnrmirfr lrarepaall {8=0' II:A)
rraMatrrusnBatt, lrton(yFoHEo )tseimsHEas .EI, m rarncrnaoctr HexAy B a H npn

srou npoqecce 6yAeM Ha3UBAT5 u$uat*AOfr Xpttw* fioxaitstttusa$r*.

Ha pnc. ll.3 uso6paxeno celref;cnBo crlMuerprmsDu( rrrcreprnnculn(

n€TEtlb. ,II;1a 1g:fXofi CUMMSTp11ITHOfi Hsr;ls r6aK6r&1gtl6noe 11O;1OxETetrLHoe 
'' 

.'
3gattegr{e H paBHO Mal(csManbxotfy OfTpuqarerrh]Io]ry 3naqennxr H n n
cooTBeTgTBeHHO MAKC1IMII lbfioe rIoJIOXIttGntHOe $tAqeHr;te B pa3go

MaKC'tMluTEHOMy OryPHqarenbFol{y SHarteffiK} .8.

fCOuVrplr.reCKoe MSCTS BepIUllH AfiMueTpnqgblx mgrSpeSI{CHDIX ueTqflb

nprfgtm E4;EIBaTr Ocrrosr@rt lVUSOu ,t{,turaewuvwgalt{fl, npn 6OrumgX 3IIAge[rtDK

l{ n6nuru*H* BOCXOgttrla.{ n H}rcr(olruat qacTu iltcTqts3xcllofi trsTltII

IIpaKTl{qecxH cJIItBAlgrc{.
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Epedetwri tP

O&uwtEw
eua|uww

Melwnue

Puc' I l-3'Cene&cme arwilempilrt"wx zilcmepegucadx fiefie!'b

Ilpedenaaoileuc',n1p$uc.r'oilnemneil'sJlr4nPedenb"watvurd,,ort'Ea3E|Eru
€lrMlisrplflrrylonqrJrlonpiloq€IrbfutlburftxHacHIrIeH]LrX'HngyIglEIOIPII',El{
rra3brBaror ocrngnoqwa *Hd.VK',4Ue:d n o6ognaqaror B"' HaupxxennocG IIOJrt trF

B=0 HagsrsarcT fi|.- Yqactox trpe{elrbnom r*t<na BrHcnpIIrIflTo lra3bilBarb IAd

pa:lManrllqsBaullf, I{JrU (cnsE(Ofin rncrepe3rrcsoft IIerrE' Ecnu uepuolFrecn

sSMeHrTb E t'ilrsTcorr a6coIroTIIbIe 3Haqesilt * Ho* n - Ht* se 6buIH patq'

tITo3aBl{crruocTbMex(E|BuH$yxvtt{MsTbngr.Ilg3ofixapaKTep'}IoueHq'I|9il
rre6yAercoBII4AaTbcHaqaJIoMKoopnl{rraT.TaraerncrepeSIcHbleII9TJIIIIIpEEC
Itil3blBarb|'{rcn,t'uJ|/'ane,nnflMua,cmqry{cew$]t||{'cwfuuill'w*1,4,1u.

I{asaJrsaf, rl ocrroBnaf, xprcas fauarrrnrffiBan$r HacroJIEKo 6nrr

Imcsoroxesf,r Apyr K Apyry' rmo AJI' r{trOrrx Eparcfl(areclsfr qe'refi !ff t'-

c.rnrars cogrlaAarlqFlfir. IIpu rurxenepnliu( p{rcq€f,aJr Texgsq€cKrrx ycrpoh.l

coAqpxarqux nerrsrefiEbre rurrytcrl{auocrn u pa6ora*um npu nspeMenfior'

aeo6xonguo yttnThrBarb lroreplr 3rrgprrall B ctaru' T'e' Toil qacrll 3ueprurl' Kgl

pacxoA)€TCX lra HafpeB s[aJrr[' o6ycnoBn€r*rrrft rucrepesncou l't- rrxD€El

T0r(arff. lfurenqo 3T!{Mr1 rBjlelrutun n oSycnorneHFl trOTepE SSepII{}r'

Koropnx onp€Ielrxer rsfltosoi pexn*r pa6vru ycrpo*crn'

Motryacmo noilepb om atc*teryuca npn nqpeMa$rI{tIHBtlHHu

nponopqnonalrna 'racrcore ,f u o6tr.xro paccqlrrbrBasrct lro

sunupnqecKfiru t[optuylau' naHpEM€'p

P,=o,f BLG,

rAe o.- roe$i[ruurext mcr€pesuca' sasxcilr{ttil or col}ra gra'EH;

-/-racrom;
,.,- 8,-MnrcnMaJrbHatHflA)nilrKt; 
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ft=l.6fiprrBre npcAenaxor0,l Ao I Tun=2 nPHS' Bnpeneraxm I nO 1,6

7l G - ruacca ce'pgeunnxa.

IIpu u3ueueunll Marnurnono IIoroKa' Epoulr3blBatoluero gra'Ibuoro

cepAeqEfi(a'BHeMHHIyKrEpyloTc'BrD(pGBHeToKt|'3:lMllKruotqE@ra
TTJIOCKOCTf,& neptrGlr&lKyJlflpHlD( MarrlltTrrlrM JIITHI{'M'

Bruryerse ToI(u BBI3LTAaIOT, HarpeB cTatm tI ol(ilthlBaroT paslsanrlllmBalolq8e

Aeficrsue, cogAasar H.c., Ha[paBJIeUIIyIO UpO{II3 ocsoBHofi u.c. xarytuna (no

raxony Jlenua).

ABr yB€rntlenrfl c,onpoflrlJrcnnt c€pAeqltsxa BlfipsBbru roxail' a

cfleloBaretrEgo, IJrt )ntetrbrneHlt l 3TI{X TOXOB U nOTepL or Hrf'( cfiLtrbfilile

cspgeqaurfi co6npama It3 ll3oJnipo3anffItrx lpyr orAIIyI*a JIESTSB craml ronn$trofi

0,35 - 0,5 MU npH qacfirre mra 50 lrq, a npn 6onee sElcoro{x qacroTax r{3 etrle

6oree tonxux fficmB RJIH JIcHT.

Mot4rocmtftomepbomeuryeeffi'moKoewcc\wr$Bagl$fuo3M[6pEqccrcrM
rloprryaarr, uponop$4oHaJlBHa xBa'qptry q:lsrsrsl' $aupl|Mfp

p. =o, fzBlG,

rAe o.- xoei[![nuuerr, gasucntr${i, or colvra c{atlrr n rorrIrsrrftlrnstgB;

B' *aunrrrryga naranu{ofi Hn.snwrn;

G * rvracca cePAe'nrrxa-

llpurepeu Manil'rrlrble xapaKT€pncrlrlu HeKotropblx (beppouarmrrsbrx

MaTepHiuloB:

l. B snenporcxnnxecxrtr yctpoftcrrarr, npelrla3nailensux gnr pa6oru npn

nepeMeHHoM f,{afHI{TlrOM noToK€' 'II{CTOS XCJI€8o ne npHueHtgrct' TaK xax ono

odraga€T cpanHaretrbuo xaJIbrM yAeJIbHHril conpoTuBJlesrleM H norepx na

EUXpeBbre ToKrr, or(a3hrBa$Tcr GoJltufiull. B rarnx ycrpofic'rrax ]rctronF3yeTgfl

gJIStCTpO-TieXHn.r€cKar cTaJIb, B roropofi ocxosnofi npEMecbKt ,rBrrfe.r€t rpeun*d

(Si). flpacC4si lq€Mlil{t s se6orbrrroM Korurq€crBe 3gawffeJl}Ho yBeJIIrIuBiuOr

yAerrblroe cgllpo.fl{Bfieffie ualep[ara. IlpnCama KpeMEm B KoJII{qecTBe Ao l']6/o

yM€Htrrrter TaKKe troil€pu Ha r1[cTepc,"JHC. Taxoro noptAKa coAepxa$fi€ xpeMllt{f

fiMeeT}JleKq)ol1exHl{qecKaf,cTaJtb'trpnM€IlfeMiuB3jr€KTl'oMarilraoglpocHlilL

2. Jlncrosat grafiB, npeslasuaqenuat Attfi Man{ETotlpoBoAoB

rpanc@puaropoB E JFIa0TKOB MaITIUTHbIT( qefi€fi lr{arnEn IIepeMsRHOnO TOra'

xcnopHe pa6oraror upu 6o.nurnor trepsueEqlrx UEq)mqsf;x, coAepxrm oroao 47o

si. }rr.ru aomxraerc* 3HaqlrTerLHoe yMeHbru€Hne noTepb Ha Bnxp€Bble Torfi.

O6n1Ke rrorepn Ha BaxpeBBIe rorrr ]r Ha rncrep€elrc B xopoulrx coprax

rpanc$opuatopHoft cra.nn.ronqnnoft 0,35 uu I{MeKtT 3HarleHne nop4xra I Bt/xr

nPuf=So f4 tr B^ =l 7o'

'rri
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3. tr{r .qpyrffx cnJraBoB oco6enrrufi HHTepec npeAcraBfitrtr cnJIaBI'I xe:Ie3a c

HllKereM {Ni). Cruar, cogepxau{ufi 78,5yo Ni, HMeer oqenb BblcoKoe 3Haqeune

MaKcr{wurbnofi r,rarrnrnofi npoHl{qaeMocra: p* =(t00000...200000)po. 3rcn

crnraB ftrrblBaerct $epwuljtoerrt fuuc. t 1.4.).

0 0.1 0,2 O.3 {t.1 0.5 0.6 0.7 4/u

Puc. I t.4. XaparnepucmaKa nePr.r4tLttof,

4. Herompue qpHMecI{, HarrpuMep uonn6Aeg erqe 6orlee fioBhluril
MasrrnrrrJno npogr{qaeyocr6 11epi{aJrJlofl, ogfioqpe14el111o yir}tqtnat ero cBoficra r
oTHOIIIeHUu yBeJlr{qelrsf, yAeJIBBOnO COnpOTt{Bn€In{t s, cooTBcrtlB€q
yueHrrrrenur norepl npn nepeuarnltrlr{Banuu B nepeMenl{6lx rroJulx. Hanpn4,
cnrrirB, co.qepxaqrft ?97o Ni, l6Yo Fe r 57e Mo, uMeer MaKcI{ManEtr

Marnnrgyro uponrilIaeMocrs p/rro =800000. Cr$asu rulra nepM{ulJrot Moryr c

ycnoxoM HcnoJI63OBaH6I r yCrpo*creax, pa6otarogrx npu cna6rm MarEFrr
rroJrrx, nanpllMep r rpaxcsopvaropax To(a

5. Coae,pureix o ssbls tpe6oaannx npegtxnlltlorc{ r Marqpr,ranaM, KsrsF
rlpcAHailraqarorct AJIf; H3roroBJlsflut nocrof,Irlrblx MarrrI{ToB. O,qIrHM u3 JrJFlr
MarTepuaJroB orpeqaxttrllil( 3TIIM rpe6oaanrrx, tB$teTcx cma3 ,.a,a,
cocrofiqffi r{3 xgrleBa, HHKe'Ir, arx}MHs}lr, xo6amm I{ M€An s suercutrnt B':lJNi
Tn n II"-44000 Alx. Marnrurue cBofisma 3roro cnrraBa o6ycroanenrr Ee til
em cocr:rBoM, Ho E ctreqsanbHoft o6pa6orxofi : nocJle 0TJMBKE

oxlaxxaeTct B cI{,IIbBoM MarHI{TrrOM UOJIG.

6. &u Hrr<rroBJI€I{I{fl cepAeunnroB xaryueut
rrpeAr{a3Haq€nH6rx gru pa6mu B nortx BBrcoKofi saerorbr'

ctleqtlafibHbre $eppouartururue MaTepuarlhl TaK

u ae ilumo d usneKmpunu u $ e ppumu.

Maztumaduenetonparcrd cocro{T u:r ocsosrr - rropolllKa

Marqtr,raJra - ]r cBt3Ka - u3oJlltpyroqero BetqecrBa. Oss
npeccoBaHugM ocHoBbt co c8t3Kofi. Hax6onruree pacnpos{paneHHe

Marfir4To;In3net<rpur(n, t$roroBJrteMlle Ha ocIIoBe rap6onrnrxoro
r{Merouleno MaKCTMaJTEH)AO npotrlIqaeMocrb lt I t4 = 2 I ofr} u floJryqaeMono

BU,4e oneH6 MerrKoro nopoluKa. 3tn uarnKtogl,t$reK{psKl4 ttMeror plqo=l-
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cpSBHeHI{ro e 4ryn{Ml{ MaTHHTOI{l49.IIeKTpufiaMlr oHt{ HM€K}T HauMe}IbilIue no,I.epx

ri odJraAattrT AoBortbHo xoporueti cta6ultnocrrx) Bo BpeMe$It g ilps il3uenexlrl,t
'reMrrepa'iypbr.

{Deppumu - KepaMr-rqecKtte MarepI{aJIbI, I{3roraBr}IBaeM}re H3 cMecH TBepAbtx

oKHCJTOB x{e.rre3a c TBep,qbIMr oKucraMs,qpyryx MarepEanoB (nanpnuep, r{IlrKeJI.f II

IIr*rKa). Hslreffbtreffirbre I{ nepe${eluannbre oKI{cJrbI npeccyK}T, a 3areM o6xurarot

npu reMneparype or 800,qo 14000 C" npr.leu nponcxoltrlrr I{x cneranl{e. Hsrdeuss

cocraBr pa3Mep 3epes, qpoAoJu[cI{TeJrbnocrb reMrlepar;py o6xarra, Mo)l(Ho

flgir]Er*{rb $epprmu c pa3trblM}r csoficrsaMtl' 1-Io cpanrrenulo

MAnrr{ToAr{sJreKrpr{KaMr $eppuru oSnaAa$r 6onrurefi uarrrursofi

IrpoHr,ltlaeMocThlo, noptqKa HecKoJIbKn{ COTeH t[trl{ TtICtq, ?I MeHbmI'rMI't

norgprrlrr{. Maeaueso - quv.Koeue Qeppum* orJluqalorcf, rlprlMoyroJlbuq* nerfle*

rr,(crepe3nca (pnc. 11.5). flprruoyronuryro nernrc rxrcrepesnca npxo6peraror

Tar(xe ruIrenr - rII{HKoBi'Ie Scppnru B pe3ynbrare Mexan}IqecKoro cxarrrl, qro

cBq3aHo c npoflBirer{HeM B HHx l$$erT a, o6parHol'o MarHrT rocrpl{rqun. Topongu

lr3 Sepprra c nprnroyronrHofi nsmefi rllerepesllrca noJI) {trnl{ firnpoxo€

nprrMeHeuu€ n 6ucrpo4efrcrByprqux BEITII{CJII{TeJIrHHX Marunlrax H B pa3rfiqHnx

ycrpofi crxax nrmynlcnori TexHsKt4.

Puc. I I .5. Ilpnuo3trc,aanan nen Jta ?ucnrep*rta

Hanunertnorc xspuwrrepucn $1a u n$pa$errrpbt xantyranu eo erfl*JtbrtwJw

eepoeq$aKont

Ecxn rqarnu:rnar npolluua€Mocrb cpeAbt lr, s xotopofi cyslecrBye'r uarsurnuE

noroK @, rre 3aB"c!tr or Hanpl:Kenlrocrl{ nolx f[, To xapaxTspltgrl4Ka

angyrrrannoii KaryuIKI{ ,lt, = .fQ) tBrrtercs nuueilnoit puc. l1'6.
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fuc- I 1.6. Jlwenuan x{pa'dtep'Emut<s

tularvwxta

Prc. I 1 -7. Hatuxefuun xaPaxmePuemwa

,acut ywldu

BerrerrpnxwrolxqcllD(cxrryurroftcocraJrrrblMcepAgqH}IKou'l{aflIffTn
nposuqaeuocls rsppouannmux ilarsllnanoB p 3ilhn$frt or HanpsKeHsocr

rianu.rrrror' rroJur. co.,rB€[cr'e'so xapaxr€ptrcrl{K, Yr=|ft\ Ka')ru(n c
: -,: nrseftIofi prc. 11.? (grr cnyf,

ilepporrrarrnmrblM cepIgqHnKOM OKaSbIEaeTot r{el

;6*"*t" roxa or IryJIx trpn ycrloBr{s' mo cep'46'Hr{K 6ur npemapurerr

' 3ra rprnar uM€€Tlor xe xaparf,lep' lrro E ne1tsoxaqalrnst xpil

lin;**; B=/{H} Marepnara c€pE€Entra' rax KraK Eoro*ocqeunetre tr

orpeA€JllSrcf, 3HaqeHlrti&t uamnrnoi HqAyrrytlt 8' a ror r - $raq€t|E-

HalrpfltKeullocrr noJlt' flpn o'qxoporuou HaMarnusllBasnn 3aulstrlal

c€pAst{HuKa noroKocqellrlsrille Y' nponoprmlnarrbt4 *" 
1 T::::ttit":

rn'L*"t* vr=1(i} o s=,f(t{) noro6su. flomrocqennesne YL -
nponopts{onanbno rory' llnaSrrrlosocrb raroft YY:::*:, :%t

fiuut*'ruvecxa* xspuv'nepuct'ruKc Karpn${' rlolryqaroIrlan npII

6r,rc"rprrx usucnentr'tx roxa orlrlrqaerc{ * "::::"::,Y:
"*"o*""" 

mnernd BrrxpeBl'fi ToKoB lt rrarsrfirofi BtriKocul'

pa3nurllilor cmnlrrvqenKylo wtdlxmuewocnt, Karyl[xrr L*=:=

oIIp€AeJIteMyIo u3 sraflrcecnofi xaparcrel]I{sn{Ku' s

urdyrcnuewcma Lu=ff= n{f otrpeA€rlteuylo w

xapaKrepHcTHKU'

llpn gocmm'ruo MeIJIeHlroM fisueHeEul{ 
:1-:-^:::-i

xapaKr€prcTr{KH noBToPf,IOT cramsecKlae' onpeAeffeuyo I{3

*upu**po.*K trnlsft(MBlrocr$ B BrAe yT**:l- --!:'o:.

!:

q

aA&*"p"nto*aflori. O6osnaquM ee qePes Ld' W o6unocol :111

roBopnTb o AHsaMr{rlecKofi UnSncrnrnocru L4' r$6 B BI4Iy' lnto npf,

M€ArreHsoM llsuerrerrlrn To*u ot'u 
"o"tu"q* 

c auS$eperqnalrrnofi' t'e' 16=

pr.rc.l1,? npHBeAeIIbr cnoco6rr onpelelreunx L"tr Lal
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ry_
L,- = t = k tsa = f,li) n L" ="f = k Ep = f,{i)

rAe *3aancrrr sf uac[rx,r6oB tro ocffrd a6cqltcc tr opAr|tr4r.

flpr nepno;[rqecrrrx trpoq€ccrtx lilmardnrrecrat xapalff€pnc'rl{ra I{M6t BltI
:aurnyrofi nerrfi, qpnqeu npn Aocreruuro nr,rucoft tmctsre rora osa qpaKTl{qecrn

coBnaAaer co crarnq€cKof neueft mcrepeglrcs.

Korgg uac urt€ptryer 3traqenu6 nocrtnilrlm no:Forcocqprrasxrrt Y, npu

3&Eadrtou tr(lcx)txgou ToKe l, rcl lolprlrlr tlol$Sorartcs crammecxoft

sEfiyKruBflocrtro. Ec,nn xe seo6xsgrm Brrntctrrrb 3[C, lm4A4pyen]tlo B rlsm
u3rr{ssrroqeucx ficrroKe, To cn€AyGT rro;Illxnflsct parcrrccroft
Hr|AltKnrDAOCf,ErO.

eln4yrnlrlrar rer]mrra c $e,ppouauurnsm €cpr€snrrxou rprl crsyrcrrrtr
rrosrofnrrors trosriarnnrlsBanlu np€Acranntcr co6ofi netmefud grercesr c

cartwempuwt&ri xopaxmerysnuxoil v, = fii).
tac-ro nnrcpecyorcr geficrryrousrutr Harrpn(sxxeu Una 3a:KHMax Karyrrrn

n rororr ^f r ra4mxe. 3asncetocf,il U=f{I} nroSpaxeaa sr ptrc. 11.8. }ry
3alucrrMocrb raxx€ tlwlurutcrt eapatrcmepucmtxati xamyunt.

' ?uc. Il.E.Xaparnepnnumtohttuxu I

Heffrueftrrbfr xapar$€p arof garnculrocrn xnJuarct cJreAcrBH€M a&cbltrlcHnf, 1

cepl€qmma KaTyItrrut ryn 6omrmor rmax. Qruecmcuso oTM€f,Hrb, YIro TaKa*

xaparreprcrruca 3aBtrcET sr tlopuu xpm[m rolm u Eanpffielilnl. Tarq

xapalcT€pncfl(a, IlorD|t|a€Mat llprl crmycoEAaJrbHolr{ Hatrpf,)KeHuu, HecrorhKo

ormfiaercr or xaparr€pncrffrc{, nonyraereoi npn cilIfycoqAatrsttou lor€.
Ha$oxcls Ha c€pfi€qulrK l€4rmrr{ Aolronxlneuiryro o6reonpt, rnraerrFo

nocrotlrnbrru roroM, noilyqnu Hecuiltte.mpu.t*wri ne.nrueftrnfi unfiyrnrrnofi
)rsuerrr (ynpaan*cua* raryrnca) (puc. 11.9), raK Kax EpI{ ornom rlarrpaBrenuu

ToKa a ocnosHofi o6umxe MAC o6elo< o6uotox 6yayr cyxtlnponarrcr, a npn

ApyroM - BbrrilrTarbct.
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l{rMeirsr 3saqenne rola noAMarnllnnBagrlt B AollollHn"enrnofi o6vorr*
llolrJFraeM BO3MO?KHOCTb s3Metlf,Tb Xapalff€pt{cTley KaTyI{KIt CO CTOpOH6I 3iDmll
ocgosnofi o6uorrn, ocytr1ocrn.ll{tt, TllKnM o6pa.rorra, ynpawrreuufi nexrmeil
rrgyruranuf, oJleuenr. Tarne eneve*nx uoryr 6rrrr llcnoJlx]oBarabl Bpa3Jtrqr
neunneftnrl:< yctpoficnax ($eppouaranmuft ycnrllmtrr
olpanr"urrcrn flepenarrpnKewrr, u t.g.).

Tawe ynpcnnerrae undytour*nue eterteumot MorJa 6urr [cnonasoEil
qeil{x llqreM€rruoxr fir(4 EarlplrMep AJrt peryfispoBa$ff B

sreKrpouspeAaqtr s$n R raqeciBe ue,peneinrofi nn4rxrrasHoft Harpy3c
ycraioBrax ,&rr lrcrllrranrf; gnercq}lrqecrux ilauu{H il T.A. B€cbrda

pacilpocrpaneurlc noqrrfirn raf, fia3$BaeMlre Qepponaerruwuwe

xau*pcmu, B KOTOpbfi I{CnOJIb3y€tCt HeilwtefiEbrs

lle,p'pouarrrrmrne sJIeMeIrrbI.

rYaptetwt4mqat

Puc. I1.9 fipoccet* c nolsaznauaeonex
,'I

Tarrry oSparou, ToK n norctrocrteruleryae nexrnefrxofi Kar}4lrrrr

rpnrofi sauaflrustrmuru. BgreAc:rne groro roKrl r{ Eanpfl(eHrlf, sa

tlu,qyrn4Bsocril. nuelor paema'rnufi r?pMoulr.tecKafi cocran. Ilarepa

rleppouarxnrHbrx cepAewrnxat( I€TyrneK Ha rficrspeSl{c I't Bltxp€r-
qponopqnorlaJltxlr Kra,4pary lr{tupnxennf,. Ilmepn Ha

nponopqt|oHaJrblrEr qacrors, a llorePlr IIa BnxpeBble roKII

KB4ApaTy qacrore.
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Memoduqecxue yKas{tttua x ttpo*edeaun nafiopamopnofr paflomw u
tunonrtenun p$cwern$o - eps&aveeKort uacmu

i-!.irx onpege;renur ocnoBnlrx xapaKTe"pllcrrlr Marepniua cspgetrnuKa, {,qorxeu
6urr ognopogn&rM ri rrMerE Sopuy oAr{flaKoBono rroilepetrnoro ceqeuax 6e:
Bo3,qyrrraoro 3a3opa), ooSrpamr cxeMy Ha pnc" 11.10.,{o npoaefieur{rr
xccnegonarzft Aorxtrtbr 6arrr utnecrnr,I qncro BnrKoB oduotxr,l W. ce,renfie
Mafilr,lTonpoBoAa ,Sc,b AJrr,rEa cpeguei nrrnun nanpxxeHaocrN f", uacrora / r
HTTAyKTTBHOCTI paccef,Hn{ 

'". 
?rn Aar{Hf,ie yKar}aHbr Ha creH,Ee. IJo norasaHHnN{

npn6opor onpene:rrrtrrc{ ToK 1, uaupnxeawe U sa BaxctMax o6xrotxn u
no:rpeSnxelrar uouqxocm P.

Puc. ] 1. I 0. Sxcneptureananb*an txerva

Passgc:rr MexiAy MolqEocrbro, norpe6wervrofi xaryruroft, u MorrlHocrr,ro,
3arpaquBaeMofi na narper o6uorxu, paBrra noreprM MorLJEocrlI B crarrl
cepAeqsr'{Ka

P* = P - riz = {J I costp - r'11 =u ol,
rne U4 w I, - wanpnxeuae rr roK B Bertsu, )rrrrrrhrBarou{eii no.repa B cralr}r {cru. puc.
i 1.12)

Ygerirurre rro'repu B craJru

P- =-!*-._ y,^l*5,.

lile y",,^ ygeinnufi Bec Marepr{aJia cepAeqnuKa;

ia* NtrHHa cpegxefi raarns'nroil cfirosoft Jrr4Hr,rH MaruuronpoBoAa:

5;, - nnor4all' c€qennr crarLuoro cepAequuKa.

Itrorepu B craJrrd cocrotr lr3 norepb or rr4crepe3rca rl or Br.rxpeBbrx roKots.

1,, ' Pt. Pe = Ktf * K,:f 1

rlle Kr u Ka * xo3$$lqncr{r},r nponopqrro}ranLnocrr.r.
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,{,eficmytouee

&opuyle

3HaqeHHe HanptxeHHocTtt MArnt{THOro IIOJI' oflpeAe'nfgrcfl no

H=t

AMruu{TyAaMilatI{TIloFonoTol(a@':aurrrarouleroctrIIocepAequl{tryrcrylllc.
€Brr{rsa c peivroyrouuu 3naqenueu r"q''c' E' HaBo'quMriIM STuM rloroKfl'

3aBncuMOCTbIO
EJ2 EQ-=B^'t*=m- 4"14fr

Kpoue Marflltrnoro noroKa O cyuecrrycr e&€ uarrrurnufi norox pacce{Hrrr O"

raurxarou$lftc'qepe3Bos,qrxucueilIcroulrl'tc'JrI{IIIbcqacTbK'Bt{TKoBo6rrfir,
Ilmor @" c{}rralsr oornqAarolr8ru no t}are c roxoM ll fipsuo nporrop$rol{aJlbaEr

euy. Ilootouy A;rt yq€Ta l'A'c', nagoAlruofi troroKou paccetrfft' Moxtro BBo.ur]

cotrpsrEBrewre pacaef,r.iliff x s'

Ilonoxcrrcnsnrre satrPalfieuur roKa n naneAerxofi ociloBltblM Maru]nnil

nororoM 3',4.c' ti coBn&nato"' 3naqrrt
11aft={r+jx"ll

O6rrIHo Hanpxxexl'le {i ruano orJrnqaerctr no BeJrI{q[He or g"q'c' E'Fnnn

npeue6pevr *rrpot*n""""" *"*%t t 
:A)rKTlslrocrbto 

paccernux I'' m

U =-e=W i =U^'cosat'

O=O.'sinr'r'

ff l$Me'e',,s noroKa B Karylr*e cBt3a'o ronbKo c rlpruroxe'llultl x d

sanpslKeinreM r{ $e 3nBI{Clrr or varnrmrofi xapaKTepncrl'IKE cep'Eeqlr[IKa' B f'r

cnyqae Mo)Ktro nocrpol{!'b KpnByIo roKa i{t} noraraunyro xa prac' I l 'l l'

Puc. I l.l 1- Iloempoeuue xpttsozo n'or.o i(t)
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iia xpr,iegii MargttTlioro tr{lTL}Ka r}fti nirontr+<lttsllo utl6upae'rct'if}t!Ka- 1, tor'<4rcii

iocTne.r{.:.}-EyelToqxa 2 r:a r<plrual {s(i). [3apru'sarlLsat ,'Ir.!Hilll 2-3 ou;x;re;rxt-.r'ror i

r:o'rOpr,lir 3aTeM F r:t{-tl-ie OpltrililATu 0*4 nr:peuOctttct !l l{f'lt}pfiHnaTny}<i C!-ieIeMy ,(t)

fiilepej{cTggM npg.se,nguus f13it}t3oil'Tt1,irrrr{rfi llrrH}.rfi 4-5 AO nepeceqeqlt{ i:

Bep"i.rKanrr{Oi:.r np:{trto i l-5. i{pia Bbl6OpC ucxog}lbix loq€!{ Ha }tucxo.ntlqefi qacr

Kp&BOi:{ s6c 3Ea{et{!Ie TOI(A i Oilpe,r:len{0TCff TAK)RC il{) fil4cxol{tlqet ITeTBI{ {tdc

xemH {JJ{r}. Kpurax i{t), mz*(:para€rsfiax na pHc.ll, clislMerpl4EHa orHoct{r'erl'!{o

ocp a6culrcc" rrro or!trariaer clc]-ucrer{e B seii qe1'Hblx liipF{oHHK. ?rrtlisaneflTllas

dtig]?ol{,qa Tcr{a ;3fd eI$I4Hyra no sa3e oTuocllTeln }I0 Fta,rHItTIIOl'O flOTOKa (t H?i

:.ryrx J,

3":t.c. Ii, iraBoi{r{Har n o{imcir.xe, secxH,Ycei{Jla'1$sa Bcjle.qcTBlle noflR"neHlie

Bhrcrtlr4x rallMoFtuqeoKr4x {ocTaBnr{}oru!4x a ToKe. {Jil*tarc r{cKa}I{eflpliJ :.ll'c^ oSbl'Ili{}

lie3ita{t{Tcjrbno l,i ?ri h{ox(slL} t1'pe-{c'tegpt'[I] B E]4Ae sKBfiBa,TeHTHoli caaycongt't'

lJo:toxs:n 
uo*-{

r,Ee l'* - rlaAel{}to lrarlpgii{etiut Ha r{0Maru}rql{BarculeM I(oHType"

I .-u .,.-,'.''r-n, -. ^^{n "'l ,. ..-i'tt *l * j:

It-=\.-l^, 
' '=;'"co\ 

Z*ol- iv,,srnl a -dl'--ga-Jt'o

j:,4C g0 ilpoEo;ll{illccTl. Be?Bti iu}ti)lJ$ B tTailtl'

ln - npoilo;qxt'l$cTr', BerB i'{ i{aNtarl Illr{ttBaHt4s.

'Ior a c{iuo'rxe upe:IcraBn$erc-fl * tsr4.r'{e EByx cocraari;t}olll,llx;

!{ilMar'flfiLifiBa}oiler'o::oxa l, = jtat\4, t4T$I(afior€pr BcTa'nH !,,"=EnU.t,

cxevra ::al,reul1:I.Ii:1fl Ka1.ytunn c qrt'pportraftlltTlrb.Iit{ cep,qeriHfl&al'{ [i]I{Be.4elta Ha

puc.i 1"1?-.

!4rc I I . I 2. Cre:ra stt,rreulettitJl t''-amJ'Iutii{ t: Qsc;:;:to-ttczxtttsttti't'rt ('!'r)!qttux't tt

BerrO*:ilag ll!{arpat{1.i3, COi}TEe1Cl:By}OUlaE npv negeHuOii CxeI*{e liaM6:qe}J1,1s,

rtoKa3aHa $e [."r{c ] 1.13. 'l-lcur npr.}Ialo. 'rto On. coBrlaJ{ael ri ;el"lcrBlffienhHot"I

l.icrrlil.rrercuoil fljlt)clioc'f,I't l{'!:0K:
!
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!=lr+t"=Iejo

Jx"

(b.

Puc. ! I.l 3. Bexnopaan daazpanna, coomaemcmEiloaJatt

nPuaedannort cxexe rauetqenafr

Ha pnc. 11.13 soraganbr B€Icroptd l{arumnofi utr,[yKqrln B" = * =Bnei' !{ BeICTo9

i
HatrpflxeHnocrH MarHIIrForo nons A- = W 

t 
= H'lrt

}lHorAallpupacqsTgnon63yI0Tcf;KouIIJIeKcrrEIMMaIrIIilII6IMconpoal{aJleH!{eM.

Z^=r^+iX^=Z.ero '

- - 
trlT! : !L-w, :eoa*/z,rAe c:-o_:t*

-- I"'tzw - gor,*yzKtrywxur c $eppoMarrrnrnblM cepAeqHl|r
^^=__6* 

_

yAO6no *un**rlo"arb He*Oropoi ycpegnennoft se,''uefisofi rffny*rrrB$oflrr'

3aBucltrlefi sr Hallp1xeff{f, Ha e€ 3',r}KHMax' flpn onpeAeJI€HUIr rad

HAAyKTHBHOCTfi rlo Boltbr - aMIIepHofi xapilTeplrcTl{Ke Anx Aeftcffiylor.

3fiaqeHl{fi u u I pa3l|uvaror ABe H$'4yKTBHOCTI{:

SKFI{BaJteI{THyto crarnqecKyfi Ln'' =u I aX vt gKAIltaa'IeIrIlryK)

rdur - ---"t- a dI
Z.tlpu noctotunou HarrptxeHrru c noMourrro aMnepMerpa !r Borrb

6llpe,qcJt'l(rl cotrpor$BJrense o6MorK[ c€pAeqHHKa r '
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3.Hruen*r llepeMesHoe HanptxoHfie, nOABOAI{MOe K KAtyIItK€, qepe3 au=40s

culrMaror nora3{rusrl BonrTMerpa' :wnepMsrpa n BaflMerpa (ra6nuqa l}'
4.,{rx $ra.rerule U,I,P Sa,qasHbD( npenoAaBaTeneM, onps,qejltK}T uapaMfipBl CXeMbI

SaueueEllt x grpotT BeKropH)no AtlarpaMMy c ynihou roro, uro tr" = * 5

f =50ry B cne,4nolqeM nqptqKe:

a) Conpouueg11e pacc€tnl{t rl c.qBl{r !}a: uex55t sKnaBatreglflofi crurycongofi

TOKa Ir HarIprDKelII{eM
X 

" 
=2IIJL",

P
Q = aqecosii

6) Kounnercnoe coqpoTr1rBJreg11e KaTyrgKrn K I<oMIUISKCHATI 11pOBOS{MSCT6 BeTBe[

HaMars{quBarilu n noTepb B cTam{.

z=I,Yo-I- =co-i;I z-r-Jx,
r) Tor uorepr B craJM ll saMarnusflBaroqld mK

I,=Ig-L, tr=r.bo
hlo

r) Yrnn norepb H snexTllsABaxyqat cllira o6MorKIl

5 =ordqlo, g=L
'I4 Fo 

F-^,_

A) Marnnrsslfi noror @, avnnnryla MarHuTlror uIIAyKIIlrll n Eanp')KeilHosrb

troJIr B cep.EerrHHKe

6 = 
E -s=@". H=w-,12

4.MlW' s- ' t,"

5.Ctporr 3aa!4clrMogrr{ SKBUBaJIerrurofi c-mflrqecKofi sHI)n(I.nBHOCTfi'

npoBOAHMOcTefi BeTBeft llaMarlllrruBarrnt u trOTepb B CraIm' snerrpoAgrryrqefi

CIrtIbI $MOTKU, MaTS11THOTO IIOTOKa B Cepgeqn141e' MOqHOCI6 trO1epb B CTaJIU II

y$IalloTepb oT llallptXeHtrt' IIOlFoAl4MOno K KaTyffKe ' { .i

L^,tu),a,io), s"{u}, r{u), r*(u), a{u)' o"(ti).
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Ta6xaqa lI.l

I(oumPanouue conttoctb'

1. qTo rarof xpoccerrL co cratlbur'ftr cepAeqeuxoM?

2. Karofi saurcnMosr6lo xapaKT€' rcycrcf, croficrra @pouarriluulilx

3. Kar ro$ilrarot BllrlteBrre roKI{ B cmJIbRoM uarurnorporoge?

4. tho neJnlff [lt yrdenbuenilx IIoEepb sxeprflrr m rrnrperux roroa?

S. rco oa.r"orno" caBrr $aa Mexry roKotl !t lra 3'DKnu&(

ecJrrr se cepregultK' r'aepar*ruR rB nnc-rorofi sram' 3a$r€narb uol

(cnromnrru) cep,4equnKoM t{lTom xe uarcpuana?

6. Or xarcux napaMcrpoB :larnclrr riolrlnosll ilo!€pb sr BsqleBED( *Y

7. rleu mnsqarorcf, rficrepgllrcrrll€ nerJlrr or KpnBbfr nauarruqr'rsanufi?

8. tlm npegsmBffgr co6o* rncre'peruc?

9.,{arr olrtr]€AoJlenue rroHtr]ttM - octroBnaf xPnBat HaManilt!il{Bar{gt'

rncT€p*gc*a' II'TJI': ocTamrfiIafl UIrAyrqE', K09pIs{TI'{Bo.a',cuJ',4

neTnE n{cT€p$uca' uaqaJlbgax KpuB'ut HaManllrqrBaEut'

10. rleu rrrJlfi,rarorcf, MargrrroMflrtarc or Marslrro"Bepss uarepuauor?

1t.llerl o6ycnorremr nor€pr{ ua nrcreperuc?

12. Kar onpelelrmc* MotrtrHosrb no"eltb or nlcrepesrca?

i 1. lfi,l^1ffi;;*'llo"* -*u saide'rror rxsrBanenrsofi curvcoulofi?

14. Kar onpegen*orcr rrzryal{erpbl 3KauBaJreHTHofi cxr*yconrar?

15. Harepru "t"ty -*'"'i""* 
*u"y** c $eppouarr*mruru cep'Ee'rnnrorr?
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i6. &aii fioscHeHp!fi eerc.ropuofr Ar4arpaMMe. cooTBercTBynuefr cxeue 3aMelqe[Il4rl

(a1ylnrt4 c $epponaarnnrur,tna cepgeuHtlxou?

17. Xapartepusyil raryurry c $eppor*larHt{rllblM Cep.qeqHHKoM, rax uenlrneilHyt<r

nHA''I{T,!Bsocrb.

18. Ilonarr.re cra'mqec$oft tutA-vKTI'IBHocrlr raryuxll?

1 9. Ilottsr'lle,qHIIaMIraIecKofi I'IHAyKTlIBHocr raryruru?

20, Ha npar<rnKe txe qaeTo BCTpelIaIoTCf, (ATyIIlKIlt CO CTalJIl,lthIMI{ Cepge"lnuxauru?

21. C6tscns BnwIHI{e Marnlrrnoro noroxa pacaennvlfr?

22. IIo raru*r $c,pnryaarrr onpg,qenf,rorct napaMsTprl cxeMLr 3aMelqeuut xalymru cq

$TaJIbIII'IM CeP,4e'ruurOra?
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JIASOPATOPHAfi PASOTA Jf!12

UCCNEAOBAHHE.'BNEHI'II OEPPOPE3OHAHCA

fteJuo Psfrowu trBJrtsE gKclrEr{uerranbuoe lrcctre'qoBaune tBJreEr

ileppopeeonaxca s qeua rcp€ueuuoro loK4 cogromlefi lrr xrrylrns c

Qeppouarmrruax cepAeqsrcsox s exrocrrr'

TeoPcm'weacxe ecedert*n

Pesonaflc B qeHI{' coAepxamefi xaryffry c Hacrlllrexnrilu {epporarmrrr

cepn€qnmoM luernrefnax tttxy"**o"t"L :T-11T* 
nocneloB:rrerlrno il

natrmJurenlno c euKosrbro urrrurrrercri $qpop$a$4'tco'M'

"-o"*_ 
c nenrscfisoft rarymxofi ,nHg).KrHB$ocrH, coAepxaqnx

HH;;;;;-;*"xeHr{ r,ro,Ksr Bbr3bilBarb cKarrKE r[asu u aur

ocnornoil rapMosr.rKrr ToKa I{ uao6opoT, r$ra'Hoe r{3Me[eBI{e rora
n

corrporo)KgdTbct cra'xoo6pa*on'r rt3Mcsenfl€u $asu tl aMrlrtrrryAhl

rapMoHrrcr Harrtr'sK€rrrt Ha IreK{trqPE$( ry:T:iT,- *o.o"** *,
.f,s[cHl|eu3rlt€HsHll't3HaKay-nacABl{rai}asr*rex4tocHoBHb|M!!rap]

Hailp,rxenilt H mKa qps rl3Mel{eil$r I,IT::*Tff"
o6ycronneaaoe xerrurefigoctrro Karyfier co gFurblo' Ilocl{T

fiopooo*** "*"**-111:;* 
uecm B reiln c

o*xyo"""*t"to u xeurnefiHbfitl Kongelrcarog)M'

B rmretrnrur qenrx nogoSnbr€ tBtresm npulrrll{Irnarlbrro

Bcnonrrnm, sro s nlfireftHofi qem{ np1 nocneAoB""*:-::1-:

coetr$Esrrlil nuneftssrx peaKrruttbrx tr il C sneuerrros HMeror t.{ecfit I'e3

iruenn& r,os Koropr'( L"*o"o'o pelKoe tt",*":::,"T::Y:H
;;;;; " 

or.p"*ro"rn peoonancnofi rracrorbr. Irocxonrry mPax
,t lT

C ll qacrora pe3onaxca oo rsoreftnofi qeffI clx3alrhl t"i""*:-: =-':#

;;;;';;;* a nefi neo.xomuo l*Mesnrb rm6o vacrorv'

I|sAyKffBEocTb rrJII[ €![KOCTb' Ito rle EanptxeEl"'--^---,-.n** 
cnofic'ttsaEllll'rl)r,'reesw 

---'-tt cnsaa'rrt c uenurrgfinrnrr crofrclsag
iDeppopemuaxcrme xrrr€snt cBr3aI{bI G

uenefi. Uggylff{sHocrb nenuneftnoft Kaa)rInK}I He nocm{HHa' a 3asn
il

sanptxennlr' rIo3ToMy Qeppopeza*a'{c' To esrb p€sonaHc B qerrrt' r

*tyrr-y c ifeppor*artrntnhru cepAeqsnrou n 'mmefigrrft xongencarop'

uor"**rer4 aeruqtt lb' frprararrceu*O^O x. qewe x'npttxettuL

Toqsblfi &EarIH3 ipeprpopesonanca c )rqsror{ **"y*1T::ff"y5
npegcrarnrer 3saq[Terrbltble rpyAuocrtr' Ilosrortry s Aansuefitue[t
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ynpoulellHe, Ilpr xoTOpoM Hanpfx€HHe' TOK n MarHr,r?Ubrfi noToK 3aMeHttotcfl

3KatfBalIeHrHhIMr! cHl{rcoriAaMn' a ilH'qyKruBxosTb npnHrMasTct yc{oB}ro-

ncnnnefiHoft n 3aBucgr{eft or lora' Kpome roro' flpeAltollamerct' rrro KarJrrurs co

gIaJIbK}HeHMeioTngrepb'T.4.Jtr(}flc,[Brrrar}asrrrexgySKBHBaIIeIIT'Hf,IMIi

cnsycol{AaMu Ealpf,lKsgux n TOKa rmT}mKn' u qI0 3aBI{CrlMOgr} r{e'xnl/ ID(

gefictByroqtrr&r $ra{eHs'ua 3aAana'

lDeppopcscxa[clrrrrpcrr€flufi.oeppopesorrancxanpn<ennflB03EsKagrtrpu

IT0GJIeAOBATeJISEOM Co€lFnr€ffix KolrtreEcafl'pa n raTyIIrKI{ C0 cTar6fl6rM

uarxmanpoBoroM (puc'lZ'l)' Cepleqnnr raqmlKlr roJDKeE 6rrrr raurnlnuu' tx'

aosAyrunnft 3Asp r r'raffrrHof; qem{ crulblro y(errbltraeT rfrxeHeffie

ffrIgyrTrrBsocrs. Hanprxeuue na uruIyKlsrxoc"m *" onepercaer rtlr I Ea 90o'

Hanp,u(euxe Ha euroqrrr u, orctaen or rora aa 90o' Ilpnroxexnoe sarrpnreune

tj=ut+t:c'TaxxarBeKropbl U,ttt]"nMerflnporr{BonoJloxtlslcsanplBreHHf,'To
U=W"-u"l

3asscruocrEHallpt'KeHntsaxaT)mKeorrol(a3aAailarpxaoftU"(J)(prc'12'1

c)'3aanuruocrrnanp':Kelrg'BaKonA€Ircerop€0TIgKaUc(I)[peAcTaB'IerraHaToM

xe pnc),EKe r|aKnoHnofi rrynrrofi nrnrcfi, rpoxoAtslefi lrepq! Irarraflo KoopA]rlrar'

a) 6) t)

Puc' I 2' I' Aeppopeouaxc aanpnxett*i

Euroctl C uoxno BcerAa ru6parr raxofi"rmdu npnr{at Uc(J} nepecexra lcpl{Bylo

ur(r). Pa3Hocrb xoopArrrar rcpnrofi ur$\ n npxuofi t|c{n Aa€r rpreyo u(I}'

onpeAeJIf,KlIISrc3HassHHttnPl4floxeHHorotlanp'DKeHnxrIpHpE:]rrb[J(3Haqeruflx

Tora'TotrxanepeceqQHrlf,xpuaofiU'(/)cocbroa6cryrcc(rort")cooTEsTcTByeT

Qeppopenna*cy flunpuo&e'tufr 1U, = U 
"1 

"

B Aannor,r cJDrrlae' xaIC H B HeKoaopbrx rrrlueftnrrx qeff& perolrarc flanp$KeHnu

Aocfirmercff 3a cqer H3MeHeHnt HHAyKtlrBnocrH, oAHaKo B orrtfque or x'nefil|rrx

ueneil gro I..oM€,,eHHe HqqyKTt{BI{ocr!{ qpoucxollm' ue $e3aBncBMo o'r Torcl a qena'

a Kax crercrBt{e 3aBr{c,1MoclTr sxsnratrertrilofi ug,uyxrHBHocrlr xatyrua{ co craJI}K}
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or .reficrByloulero 3HarreEut rora I (puc' l2'1 c)' Tar rax '4efisrnyrouec

HaIIp'xeuH€U_EoIoIorTeIbIIa,IBeJIn.[{Ha'ToKpHBaJIUs(I)coYna1aercrprnd
U'1IS to*rro npH F16. flpw I>In xprBat U{I} upegcrawnw co6oft eepramm

uro6paxenae xPuaoit U' Q)'

L:*
Yqacrrarrpa$rxaU(I)a6n:rrrtlrr,'rr<u(Ia)qncnoT@petlrrrt,c(ne.Ilparuauecrcrnr
rr(rrcpb B CTarfl H B conpoT$Birertr{r o6uorrn' a oco6enno u3-34 ncKa)KeHEI +OFr

r<pnahD( TgKa H Hanltmxsnufi' ripuBat tI(I] wrcvt w*Korrbxo unofi sng'

EcJfi qesS ltrrraercx HsrlocpelcrBgsrro (yt r{crolltlnKa sanp')Kerflrt' To rF

xluellenxr{ Harrptrre}rr{,fl Bo3Mo)KE}il crauroo6pa*rxe lr:rueuexxx mrca' $
mraBsoM n3r,reHesilr narlpDKerlat runaslr' u m nynr '4o & (pmc' 12'2) ror no fr
orcfil€T OT Hanpfxelrlff- (ur>ur)' llruexexfie ero Berr{IlllEhl trpoflcxo'F tl

yqacrl<y xaparcr€Pnsmro{ &l'

Puc. 12.2. Tpuzzepnw& sipfiemn s 
"acnedoeamenaaai 

4mrt

B roqre I qloucxo,&rr cKarloxq npr KoropoM ToK Bo3pasrreT ro

€oorBercTBlrKuqen) TonKe 2; no rlase reuepb roK oflsl]exa€T r{ar{tpK€Hrre

(IIc > Ui, tctr BuAHo E3 pac' 122, r-e' npol{€xosil oqporn'qlnawc

,{anrueftuee Borpacraun€ ilarrptoKesqs coupoBoxnaelc't rIJIaBIrbrM

rora- Yuel{ruesl{e HaUpsKeEI{',I Aa 3lfilqell|{t ur cgora Bbt3f,raaer cKalrl

coorrercrryrorryfr sepexory r{3 roqKl{ 4 n mqry 5' , {
flsJrettue pe3Kono n3hdgHeullx roKa B qerln rlpr{ rte3sarn|te.ttbnou

Hanppremt Ha Bxore,Ea3lrBaerct mryezepilbt*t $$exmax' e

ipeppopesoaancwrt qenu. Ymn cAarra ipg uexry repBrrulr raPl

Harq}f,)KeEl{xI{ToxaBTotilCaJrlrr5ugcurHrr.q)nrrrregufixapal(Tep'BToIIEII
errKocffiilfi, a e to'rxe 4 ou 6rnagor K HyrIXt'

Hexotoponry 3IIarIeHuKr gaflptxeHut Ecro'rHHI(a Ut Ha

coorreTsrByglrpn sliaqeHns roKa 1,,4 n I. (pac' l2'2')' Touxe a

Tnrq nonytlarolllgficx a q€tIE {IpU noBurll€Errn Haqptxerfi{ oT BelI{rII{Hlr'

ierrr ur, ,qo 3naqeurrx ur. Tovxe c cooraercrnyfi ToK'
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cHlli{teHHr4 HanprlK€rrlrr oT BeJ1r,riIuHl;I, 6o.:rulefi, ueu l/1, Ao ?HaqgHltt u7 To\xa b,

nercagl4t B npghrelKyTKe lt{exAy TOqKaM1I CraVrOO$paSHgfO t{3Megegltfl IOKA (TO"KU

I *r 4), Ne MoxeT 615r,;xourrrnyra 11pn ryilafl?rr,t qenu oT nqrot]HgKa ;IanptxefiHt"

Xaparr:epucru(y u (I) frprr scsx sHaqeHr{'x ToI{a MOX(Ho IIoJIyqHTb B CJIyqAe

nI{TaHrr111 51€Irn fie OT I,TCTOIMHKa 3aAaI-fHOli ?. &. C., A OT HCTOTIHSXA 3aAaHIIOfO TOKa"

ECnU, $anpl{Mep, nOCJIeAOBATeJIrIIO C t{CTorIE}lKoM $ailpflKegu.c' I{aMHOrO

npgBbrrlraptr{era Ut A U6 BllJIIO{nTb fiepegeguoe eOilpOTI{BJIeH;1O ,qgcTafgqno

6OlsUrOfi BeJII{qUHbr, TO, n3geHtf SS.t1UqH}ry STOrt} COnpOlfiB;1eHI{X' MO11qHO 3a{aBaTb

flOdoe 3salregge TOKa J. Taxrnr O6pa3OM, tr.IIaBUO 1{3Megf,n TsK' M6xl{g cH{Tb BCIO

Kpt4Byro urt.
lpa$nx !{gM€I{ent{ff ?ora J H HanpflXeHHfi {L u Uc B 3aBItcI{MOcTl{ OT O6tr{ero

sarrprxeHHr [/ norararra Ha pHo" 12.3. Ha i racTKe ut>Ll>IJ1 3IIaqeHHf I'Ur.,U{

pa3.trfiqffhlts3a:B!{c[{MogTt4oTT0ro'npoHcxo.ql{Tni{yBefinqeHHel{anpnl{eHl,rffoT

BeJIt{qI{Hb! {Jtrfirv\ }A're}IEIIIeIIae oT fieJlflqUIIbI Ur"

cpannurat Kpr.rBHe u{u) u uc (u,npeAcraBrlesshle Ha pl{c. 12.3, :lamewu,

qTo &ps u>ur narnoH Kpt{Boft u^(u) vawnar.o MeHbIIIe, lreM HaKroH xplInoft uc

(Ul. ManHfl HaxrIoH xapa&'repgcTaxu {/t({J) B oSnacTH fionrruax Hacl{ulesufi cTarII{

fi93pqr.fieT ocy11trecTBrlrTb $eppopesoxaueqbie cttafia1n$atnopb, Hanp.sJtceHas.

0 u3 {,Jl

Puc. 12.3. fpa$uw rsile+ertufr I, Utu {Jc

SnercrpraxeCXge IIenlI c IIeJIllEeilI{OIi lill"qyKl'ITBHO1;TbIO HAxO,4r{l: ffI{poKge

npuhrg!{e$He B pailI1lqgbrx odIaCTtX StIeKTpOTexIU{rr,t. OcodenHOCTH l{e[ei|'

cggepxa1111x EaTysIKI{ c SeppoManrHTsbIMH cep{eqgs6aMq I'{ KOEqeHcaTopI'I

{tnerrpo$epp0${Arg1{THr,Ie Kone6aTe;;buble KonTyprl' JIaneH!{€ AusneKTp11rleqrofo

rurcTepe3uca), ilCnoJIL3ytoT Ant cO3;{aHKs <}reppovarHnrgulx cTa$tfis3ATgpoB

Hailp,flxeH}t''cJly,i{aulux&rlnoA,qepxaH'r'[ocToqflcTBaHanpqxel{'IfiHa3a)l(fiMax
;tpr.{eMnnKa np?I LI3MSIIeHIII{ $aflp{)Kenun nnTAIOIIdeii Ceta. OCHOnUaq qACTL BCex

cTa6r{ntr3a"Opoa cocTorIT Ir3 AByx nocJIeAoBaTeJIrIto coeAlrHeunblx conpo'rHBJIeHLA

*.JlalreiiHoro ti HeJIHHeilHoro. CTa6u;tlr3a'iopt'l xapaxTepu3yloTct Kc,:r$StrqfieuToM

cra6llru3au14r.r:
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. LU, LU,*":_i, ,_U;

rIe u, - ranpt2Kesne Ha BXOAe cra6mruampa;

u2- nanprxenHe Ha BhIxoAe (na npner'annre);

LIlt rl L{12'n3MeneHnfl lrauptx€Enx Ha BXOAe It BbIXOAC fuiac' l2'4}'

rleu oornrue no:r[$uuncnr cra6rurr:aqlnr &, ftM BIme cra6xxusnpyG

cnofigrrra qenn. Cra5nnrcaqnx ao3xoxga toJlbro s Helrrrn€furbrx qeirfl(' rar rl

rmnefirnx naccr{ErliD( qclux uexAy HAnpfiKeHIUIMII BXOAa x B6rXO'[a Bcsf,;

cyuesrBy€f nptMat nponop$roHa'rblrocrb {k": I)'
I

0U,
Puc. | 2.4. XapawtqaanaKa cm&attutailtopa

rleppopeonanc roxoB' Ecmr xaryuuca co maJrblrrdu

raor{A€Ucarop coeFureml s€ rocJlexoBarensHq a napaIIJIeJIbIro {prc' 12'54} r

uemITaFK€i.rorytBolHlt(Ir}@pe3ofialrcnbl€'BJreHE{.o,lsraKoB3ToMcJlyr
nn"auau qelm or lrgro'rHr'tKa 3a.4aHnono nanps{e$'It Ee npoEcxoAlrr cKaqK(r'

n, nao6opot, nplr lrrlrannrr qerut trr rtglrotiltrtKa 3anannoro r01ca BosMoxcnf,r

HaIIp''KeII}|x'conpoBo]([at()qnecf,ESMeHeI|u€Hsnal(ayrnacprrra$ar
Hanp0KeHrlleM lI TONOM'

I

I

1

Ptre- I2'5' tbePPaPetorcw maxoa

Tar xe KaK s B trpegblryueu ctry{a€' trosrpor{M 3arldcnuocrb 'Ir' r

sariplrrKeHrra acrotlnura U (puc' l2'5 6)' Tar rax fipll orcyrcrBur nonqr

Korr1eHcarope onep€xa€T nanptxeul{e Ra 90", a gKBr{BaJrenmar cril{rcorltr1'

E6[)r161.1rBgoclrtr orcraer or Hanp'DKeI1{t Ha 90o, ro o$rryfr 'sot( I = ltt - rtl '
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a6cqscc rpa$rlror lr=(Ulu I"{U\ Aaer KprrBylo I'{U), a6cqnccbr xmopoi
onpegerrrur 3uaqeu[r o,6r{ero r$Ke npu paulrr.ruhrx 3xatrenr{xx-naapmermf, (puc.

12.6 a). Xr noctpoexaf auAuo, lrro nps EsroropoM saa.reunrr tranprxen]rfl U, rcr r
nnAyrcTnBrrocTrr /s, KoM{reHcr{pfeT enaxocrgsfi mx Jc r{ EacTlmasf $eppopeeoaanc
moxoe {rouxa nepeceq€fl*r{ 4prnaft r'{u}c ocbro KooprsHar. Ha pnc. 12-6 6
rrocrpoena 3aancrn{ocrb I(U} (rynxrnrynat xpaaar). Ilorryrenna.r Kpnrar socrr
rcoperuvecnd xaparr€p. Ilparrnvecxn KF-sa rror€pb a cranr R

necllxycor,rgAJrrxosrrr rorur B Kary[Ke Aarxe $px paBensme .q€ilcrt]ryoqrx snascunfi
ILn lco6wrfr, ToK ne paB€H Hyruo.

Ha nparrrure sanr[cruocrb ue,xru, o6rrstu Toroi( H Hanp$(gilnsM nuecr BnI
cuorunofi 4pnroft un,puc. 12.6 6. Moxno nq4o@T6 Taxoe 3uaqenrre nasfxerff{
4 npr xorlopou pearrlrlrat cocraaflxloslafi nepno* r'apuornxn {, panna mrc} Ig. B
yrou cilyrae o6ryfi ao,K coAgpxnr raJlbro axniBrrlfK] cocfils.fi{ro.Eryro rr@efi
rapuoHnm tr sncrrrne rapuolrnxra ToKa B Eq4ncmBnocrrl, O6ncuo a[ffiJ&rryAa

aICfirBEofi cocraBJrfrorrpfi 3gaqnrerbuo M€HBrue arcnrryA Bucrrrrx r?puoxsx,
trpnrreu nan6omuryrc aunrurrJgy trM€er !p€Tt& rax qm o6uuf, rox E3rf,€rrrsr\cr c
rpofixofi sasro{r}fi-

al

a) 6)

Puc. 12.6. Tpuzzqtart e${tewn e napaadenoxoi 4enu

Ec.[H rurrdrb uenb He or nqroqlrgra sa,qanuofi g-u.c., a or HcrorrunKa 3aAalruoro

ToK4 To Ha6JuoIarorct cKaIIKH Haspnrentrt. fharnoe yBerrse${e rora or Hyrf; Ao

d qpnroggr x unresemro HatrprlKennt rto ysaqxy xapaKr€I]l{crtrKr{ {}-1 (prc. 12.6

6,). .{anruefiuree )rBe,rr{rreuu€ 4pmolffr K p$KoMy Bo3pacraxuro HatrIrrxesn r rr

H3Menefllrro 3saxa yrna clBrrra $ar r're4gy ti n i (nepexog rr: Toqtcr I r mrry 2).
flpn ualrrx rsKax pear$HBrroe conllorltaJr€Elre qemr eMKocrrroe, a npn Forsurmt
ToKax r{H,qyKTrrBuoe. Ilocne1)noqee yne:rnqenue roxa conpoBoxAaerct

!

l.
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yBen'qe''reM .*f::l11"iLI1TT" iJ,#lIT"'iJI Ji ffi
,,ou"-oty yIt(eHbue11:-;;;: 

cra,rxoodpasnc
3gaqeg1rn lro IIPotn

couponor(Aalouleect 
nsM€Henrleu 3ualc4 yrna cArrca iba:'

EoPndotc c*notrtu*w Pafiomu

rar xar cBob u€*ry *n"y:"#;rff"Y;ff"Hrar xar.larr-:T*r"#ffi # " r^'=irr^;, * :"*u 
t..{

@ard*IecKoft **jr* 
Earprn*esrt sa rarJffre u- " 11i-:,:*o*

sefi cnyroun": "T:t:-ffi|;: no'odnoft rpnroi rauamnqnBal{t{t'

l***,*ttil Yo:h."* H€sasmenbuFo ;;;;;t* coupmuuenr lL

;;;;*""&5 
rroxHo crmro,b, "* *ffi 

nM€er rorbKo r{EAyKr-

;;; --* ^-.ffi **" *"#?"""-t*totn clr'vcf,f
fffi_T;|trffi;r* cpura i!a: raex4v 

'r,"nBaJrenffhrMn 

e

-*d'* .o=g- KaK noKa3a$o ga BeKfopnou

nalqttXeHttt I{ TOKa EAT}trTXE E=-' M^ uv.-

gus.l2.l'6. ---dd,rs roxa r {rr IrYJrf;, nanprxeune Ur

*,**meo'gg Eg3pslaglrl{ ToKa I _ 
-- -ffiflpn nogtsfisHro]{ B(tsPe's'""' --

r**esf,rct tro El*oi' u u"=I*no W{M]fr't :::::-"*Tffi
fr#;;"u,(r) c;;r a na6oparop$,n rq'sM l*M€Hes' r

BxoA'ors*o"*-*;:l'1"::Yl#i:T'ffflffiBxoAnols ll4[rp)irsnr"' * 
,"tOK 1_4 (prc. 12.2) uonywrrr 3K!Iwv'""---'

Heycro*rurufi )r"rasror -::*Y;" *enrsr. Moxso c*rrb rorlbKo

ffrfail{n {eiln ar "**Y,"ffiTTJJff;";;"*"" " "::TffirlffiI"lTlff;:o*u*o' 
ec'r' trocreAoBarer'Ho ; 1;:;;;

;ffi ,,"p",o"***,.t#tr-,::ff"-,i;;"i"**,Mox'o
6OnrmOfi selg{EltrIn To'

nro6oe srrasexre ToKa I ' rro:(Ho csfTb rqllBylo U(/)' ' r

Tawru o6pasor"r' nrartro *t* *j:-":H"t;*tn 
lranp'nKe's' sa

I *lilLIX' ;;;;;;;. p* I 
?f ^T"Yiiffiffff"'#:5' 

Hm ;lng;*;m";"* ux;a *r
EeI{3BecrHbIM' onrrr "n'**:3:::ff:ffi# ;;cror raEeI.r3BecrHbrM' 

('rb* "":;;;;;"*"r* csl{Maror )FIasroK

2. C nouos$lo noSaso'{

3ar$(cbrran rora3as* op"tuY j-::::i"t 
"i**axe*mroi 

ru3al$(cbt3afl l1oKa3agllt uPrwl'"- - -- 
lxrxsa,'e*'rnoi r

3- flo ilopr,ryrau otrpelent$r *"":i;;, rxe{Jt={Jt'
- xarlnnKt'I u Ha$P'DKSEEfl sa BxoAe q€rlll gl
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Pac.{srnue H sKcneplrMeHraJrbgtlc AaIIHbIe cBoAflT e ra6axuy 12.l

Pac. I 2 -7. Sxcnepu*eanazaraa aexa

Tadnqa I2.l

4. IIo Aannrrrtr ra6xnrsr 12.1, crporr cre4norryle xapaKrqrncruKa:

Vk{Il,{Jc{n E U(ti €IcrBaneHTEyto H pacscu{Fo);

5. Cofupanr cxeMy coflracno puc. 12.8

I

I
il

]|

{

Puc. I 2.8. 3tcarcpuneamatbnas cxeu.t

HsMeHrr Hanprxeur{g rra BxoAe llerrn or HyJrx Ao

noKa3afiur npn6opon. 3xcueprarcenranu$Ie rr pacuernhr€

m6nurry 12.2.

2208, sauucrrnarm

AAHHbI€ CEOAf;T B
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Ta6nut$ 12.2

3xcuepruerra.ltgue A8asbre
Pacqgntue

,qasHlne

IS n1n

U
B A

Ix

A
Ic
A

p"

rpaA

I
A

t 2 J 4 5 6 7

6. IIo naru*w ra6rrlrrut 12.2 ctfilirn xapaKrepncrrrnr IJU),IC{U),U(U} ,
r(u)

Itorlapontnue soryxrcfr
l. Karne gerru Ea36IBaIorSeppop*onarcsr*un?
2, Ilonrrux peconanca B mHsfiRHx grreicrpnqecKnx qerux?

3. IIoHmrx r$rypopeoHarca r nexmref,rru snerqpsqtrKfix r1enpr?

4. {eu trJrrrqaercr flE rerrue sap€xrourtrrca B nflHefir$D( qeod
5. ,{afrre onpepenexne rpnrneprolr{y s{Qerrl' I t}eppop€olraHcflH)r qer1;rL

6. Ilocrpoirre BAX nocuelorarenrsof, $elryoperonancxofr qeun.

?. I&rof, pexanr ps6orrr qenlr [a:]Hsaercr ![eppoperoHarcox nanpmeuriil
8. O6rrcwrre ryrur{r'u pa6or6r @poeesomucrorp

ilanprlKerrIlrl.

9. rlro rasofi xol$Swmem cr*Grylrarslx a ro KaKofi rlopuyoe

10. Kaxofi pemnr paSoru qsnr Ha3snia€rcr $eppope'rouancou mxor?
I l. Ilocrpof,rc BAX napannenraof, $eppoponaucnofi qeru.

12. Moryr rm xa6alolarlcr trrrenilx auasorrfisbre Qeppoperouaxcav rn
Harrpfi|(eHrfi s cnysae fir&eftEofi xngyrcnBnoc-t'n u nenuneftnofi eurocrd
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