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PACHETHO-TPADMIECKAST PABOTA 1

PACYET JHMHEJHOV SAEKTPMYECKOR IETM C TOCTORHENOL HOERNHIR AN

Mesr paborh - OCBOSHME OCHOBHHN METOLOB  DACHSTE MR

SACHTDHMECKEY  Uened ©  TOCTORHHEMM  MCTOUHHKAMHE BRSO
KUpRTOda, MeTONA KOHTVPHUY TORKOE, VEICBHK NOTeHUUAIDN,

Conepkane pasoti, :

1.1. Cocrapacine oonannd. HOMER BAPHAHTA SR 4
PRITOIHEHWA PacueTHC- I paliuacion pancir WAGTANTEN 1
COOTEETCTBUY © NOPAZIORNM HOMCDOM GTVICHDIA B OHACKE DRV s
BaRAeTCA npenopanatened. Ha puc. 1.1 NpUBeReHN BADHATH DRadon
BAEKTPWISCKNA Helel, [0 KOTCDHEM DOPMUARYITOH MY CXOMM,

Kamnas BOTBb CHREMH COCTONT M2 DEEUCTODA M, MOMET GLTh,
IDCEEROBATCILHO COSIMHEHHOTD C© HMM  noTOuHpka S0, Yoo
NOCAREHMX He JAOIHEO Clirh MeHLle ARVA #, HKpoMe Toroc, JOaxHo
COCMONATHOA elle opED yoaopne: TIC BRIOUANTCS B OKIEIVI K8
NELARICIR MY BeTREN {ecay  TamMe  HMeOTOR). B KaEpe  us

HENADAnTenb HhX BeTnen ERANUHTL QIC, CTVACHT penaeT
CaMOCTOATEIEO.

COnpOTKRBICHNA DPESROTOPOD (2ansymue B KOM) EHOVDANTOR
NCCAEICBATENLHO W2 PAS  HOMMHAJBHEX SHaUeHuy  COUpOTHRACHWH

(radn.1.1), HAUMHAR CO BHAUEHMA VKAPARHOID [IDENOIABATENIEM Ay
¥a 7abna.1.2.
2Eaderus JC OepyTca u3 Taby. 1.3 ayANOIMUHLM OSPASOM.
Tadtawa 1.1
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Tabauua 1.3

¢ BpaueHnT DIC, BRINUAEMBX B CXEMY
i ] ] i 1] 1

| Toyma | ¢ 1 2 | 8 | 4 |
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1B |l2 | 8 |10 | 15 [

| 1 . A ]

KpoMe TOro, K ABYM yBJaM LeOH [OJI0uacTesn MCTOUHMK TOKa, LHi
YeHye KOTOPOrD onpejesaercs No movzwamhwummanx\xwuma . rae Emay
- pEUGONbIAN O BHAYSHMO OJIC, BKIOUEHHHX B CXeMY, Amgs - HAMMOHD-
mee Wa BCeX CONDOTHSJEHMA B cxeme. H 1savuM AByM yoJaM NOLRIOEMTD
JOTOUNMK TOKA, COTYASHT peliaeT  CAMOCTUATENDHO MM HCHOMLSYeT

TaGa. 1. 4.

CocoaBjeRHas exXeya YTBepPMIAGTCA NPENONABATEICM M DPUIArasTed K

PARNCANGHEOMY Dacuety.

1.2, TojroToBxa JaHHWK 4af pacuera He SEM

1.2.1. OUpejenuTh YMCIO YySAUB HENM - k , UHCIO BeTBel C Heus-
NECTHHME TOKaMA -~ AT, MO0 HEBABMCMMHX KOHTYPOEB C HeUsBECTHLIMA
KOMTYDHLIMK TOMaMM - 70, UHCJO UCTOUHKKOBR TOKa - &

4.2.2. BuOpaTh HesaBUCHMES KONTYDH M IDHHATE Ve IOBHO- [I0JI0 M-
FeJbHNE HATIDABJEHWA TOKOB B BEeTR#X ¥ KOHTYD2X, DasMeTHID Y.

1.2.3. CocTaByrh LAY NOJXYUEHHOH LENM CHCTEMY YDABHEHWH [0 BaKo-

yan Kupyrofia B MaTDUUHON HOpMe

- E:.& = E ’ (1.9

T e ﬁ\nu.‘ KBAZDATHAA MATPMIA NOCTOAHHHEX KO3dquuMenToB pPEAMEPHOCTH
mxm ,  [I] - pexrop-cronGen MCHOMMK TOKOB B BETEAX PasiepHOCTH
L, _ﬁm u - PeKTOP-GTOJGEL CBOOGAHHX WIEHOS -PasMepHOCTA  Fo .
COCTABAGHHEN KOMOWHALMEH USBESCTHHX BHAUCIN MCTOURMKOB AC M TOKa, &
TAK¥E CONPOTMBJICHHA BeTRed. .
1.2. 4. MeTon XOHTYDHHX TOKOB..
1.2 4.1. CocTapyTh CHCTEMY YDABHEHHA DO METORY KOHTYDHNX TOHOB
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' DECCMATTRUDAeHOMY Y3V,

- KRSAPATHAES CHMETDHIHAA MaTphld KOHTYPHHX COHpOTHBIE-
HWL pasMepHOCTRN A AN 7T ﬂH_L - BeKTOp-creodabel] HeHSBECTHHY HOH-
TYDHNE TOKCB PaSMEeDHOCTY 7 ; ﬁnmu - NpAMCYTOJbHAA MATpuna
cBRaH  BeTouHKKop BIC pasMepHOCTM AT X 7T . CTPOKM MaTDHLUM mn__mu
COOTRETCTEYIOT HMOHTYDPaM, & CToJ0UH - BePBRIM ¢ MCTOuHMKamy SIC. 3ie-
MEHTH MATDULH ﬁ.«m = 0§ , ecan mcrounur 310 & - persu He BiIK-
wes B A -KoRTYp. B npoTHBHOM chyuse Cef = £ wnw Gl &= / B
SABHCHMCETH OT TOrD, CORMN&ZAKT MAM He COBNafalT NOJOXNTeILHWEe Hal-
paryenua SlC ¥ Kanpapneide o0Xola KOHIYPE; ﬁmu - BexTop-cToabei
BOTOUHAKOE SAC peTRel pasMepHOCTH /U ., BCe ero SJeMedTH - O0JOXY-
eIbHEE YMCIA, COOTRETCTBYMUME oHauelpam 8]0 » perBax wiy (OpH  #X
OFCYTCTEHY) DaRHBE HYMO; ﬁ. m_L ~ IpAMO, TCIbHAH MATPHI BEAUMHHK KOH-
TYPENY CONPOTHBICHNR mmwzmumwcas X m x h %u - Beprrop-croadeln
MOTOUHMKGOE TOHOB (MABECTHHX HOETYDHRY TOKOB) DAZMEPHOCTH W

1.2.4.2. COoCTABATH CMCTEMY YPABHEHWN, OIMCHBAKIYL CEABE MeXIV
HOMSBeCTHEMY TOKAMM BeTEeH M KOHTYDHHMKY TOKamH

[1]=[0][La],

TIhe muu: MATDHIIA KOHTYDOB DAaMEDHOCTH i N .\a %& , CTDOKM KOTD-
DOY COOTBETCTRYT BeTBREM, & cTogOlN - DACHUDSHHOHE MATDHENS EOHTYDHLY
TCKOE . SIGMEHTH MaTDHIM h\h xxw..x. =0 ., ecam A -1 mersb Ee
BKIYUEHA B KOHTYD (B TOM WHCHE ¥ B KOHTYR C USBECTHHM  KOHTYDHHM

il _“Wx.“_

]

(1.®

rorow). Bomu B- 3 BeTBD  BRIONEHE u\‘.\ww..m KOHTYD, qohum%m%nﬂnw«ﬁ.hn\

E 24BYCUMOCTH OT TOTO, COBNAJAT MIEM He COBOSKAKT UOHOKMTEAbHNS
HANDARJSHHUA TOKOB B BETRAY K KOHTYDHHX TOKOB.

1. 2. 5. CocTaBuTh cHCTeMy JUBeRnX aJrebpaMuecKyX ypaBHeHHE OT-
HOCKTEeNbHO YBJCRWY NOTSHUMANOB B MATpUUHOR fopme, [PKIAB NOTeHLMAA
OEHOTe M8 yaloB (6a30BOre) DaBHHM HYIO ( vm..l.,mu i

16,11v1=[FgJ(e) * [H](9).

I ﬁ@&- KRApATHAE MaTDHIE Y3JoBHR NpOBCGHMMOCTEN DasSMEpPHOCTH
(Ft)x (K=v) ; ?\._ - BeKTOp-CTOJGel HOM3BECTHHY YEJIOBHX IOTEHIMA-
b (5} m,m. h - OpSMOYIoCJbAAsS MATDHMLE CBARKM UCTOUHVKOE DT ReTEeR
pasMepaoeTy (A< 4) X #8 .  BieMenTH MATPHIH MOTYT NpHHWMATE OJHO
¥3 IpeX 2HaumHmE 0 - ecaM yeTouHuK SIC BeTBY He NMOAKIIIEH K
1 xam (-1) - B IDOTHUBHOM CJYURE ¥ B 2aBHCH-

(1. 4)

i

h
|

“

MOCT# OT TOTO, HampaBJeH OH K Ysly WM oT ysJia COOTEETCTRBEHHO;
mﬂm_ - INAroHAMBHAN MATPHUSE NPOBOAKMOCTER BeTBEN  pAasMEPHROCTH
770 X 773, 3jleMeHTH MATDMLA DACIOJOXSHH Ha T'JABHON JHETOHANH M pARib
HNDOBOLMMOCTAM COOTBETCTBYKUMX BETHEM, OOTAIBELS 3JeMeHTH - HYJReBHES;
[E] - zesrop-cromsen wverousmkos 3IC mevsed DABMEDHOCTH 77 :
H H .._ = MAaTpHlA CBABH MCTOUHUKOB TOKA  SueMeHTH MATPHIE HpAHMMAIRT
crenyiipe sHaueHKA: 0 - ecay MCTOUHMK TOKA He HONKIONEH K DaceMaTpy-
BaeMOMYy ¥sJiy; 1 uim (-1) - B HPOTHBHOM CJyuae U B 8ABHCHMOCTH  OT
HAPaBJSHKA HCTOUINKA TORA 1O OTHOWBHMN K Y3Jy; ‘...u _ ~ BEKTOp-CTOg-
Oell UCTOYNUKOB TOKA PASMEDHOCTH .N\ _

dameuanms, 1.1) TposoanMooTti, BROAMMUEe B OBM npH pacueTe no we-
TORY Y3JO0BHX TOTEBUMANOB, NOJAHH ONTH OlpeleNeHM § BLI2OKOR TOUHOCTE®
(He M2HSe [MTH BHAUAIMX PARDAZOB). Mkaus TPYAHO PACCYUTHEATH HQ X0o-
poee CORNANEHHE DEeRYILTATOB.

1.2) [lpy HaqMuMy P USUY BREDOXISHHON Bewpy {(BeTBY © HYI-BEM COn-
DOTHEJICHMEM) I KODDEKTHOCTH DACUATS CHERF:T RCSADUTL B HEe M3goo
conporusseune  (uanpuvep, A= 707€ Ov ). woropse mpasraeacin He
BIMAST Ha TOMGDACHPLISICHHe, HO HOSBOJIST HONONbSGDATE paspadoraNioe
IporpaMuice ofecneusHye,

4 ) A =

1.3) Beaum B BevRI Her MoTouEMRA M, To BEOGXCINMO BESCTH B Hoo
NPOVDECIBHG HATPSRISHHNA  HOTOUHEK SHC, eHeTeHO parHR ByGu0; B oapn
Al cucvens (1. 4) yuurHBRATH 2TOT WOTOUNNK COOTBL PCEBYCIEM Koo M-

i Y s -n A

o [ PR
HAEATOM MATPUL . TaKOA mpusM wenoassyeres s BAAAHUA Toncno-
TUHE LS. o

1L2.6. I HURKABHO CARNaEHOT D PacueTa RONXSH BHNOJHETHOF
Gaumie MomnoeTel: e seton SOMIRYTON AACKIPIECKON ey CFMMA MOom-
Hoete# h& s POIBMEACMHY HOTOUNUKAMIT DIOKTDAUCCKON DHODIHIE. Dar _M.,
CYMME MONICCTER A s DACKOIYVEeMHX B . e

i

JHEPIMKH m.amoo.w::_:x DICHOHTHL)
Sh= 5@
e S0 =S s T 2
Pz (EL)» S(5T); 2R=5I%

5 (.-..‘_ it} T Ty E . T e 1 | " 5
oI 990M TORN Uepes Herousii ane Nm. n ganpaxewns O~ ma HCTOUHI -
BAX TOKG onpelenseTes PacueTHIM 1y Te.
1.3, Bunossense pacuera za DRM

1.8/ 1. Punparh HeoSRommmo B TPODeRSWI TACUETE  [Dern oty i

IDUEMHMKEAX  DHCiTLHYS cloR

w M3

BEECTY NORLQTORICHHHC Aimnue, [ocle CKONUARHA Patomh Mooy
st Lendodie g LEADOTER ..‘...q LR RLY | Tl .

e L2 R R S

FHCTPHUODATE POSYIRTATH pAcHeTA.




1.9 9 (ConcoTEBNTL DEes3VARTarH pacyeTa Tpemi  MeToIaMiu. Beay
pesueT BHICHHEH TPABMIBHO,TO BEJIMUMHH TOKOB JIOJXHH COBNaZalb C BHCO-
waft TouRoCTsE ( IODVCTHMAH [OrpelHoCTh He Bolee 1%). Y6emuTked, HTO
fayaHc MONHOCTEH comelcd.

TPHMER : CocTapJenxe no rpagy puc. 1.2 SIeKTPUYECKO! Helou ¥ ec

awsmze: 110 SaKoHaM KMpXrofa. MeTONY KOHTYPHHX TOMOB M METOLY YSMIOBHX
norTennpancp. lposepka DalaHca MOUHOCTEN.

OyeMa BJSKTPYYECKOT UenM, MOJYUeHHas B COOTBETCTBHME C yKAasainsd-
M# L. L.1, IpHBReneHa Ha puc. 1.3

WUCXONHHE NAFHHE:
piz /2 - uvcHo perhel USNY C HEMSBECTHBMY TOKAMY, 1= & - UHCAO Hesa-
PECHMEY KOHTYDOE C HENEBECTHHMHW KOHTYDHEMU TOKAMH, [=7 - uncao
HOTOUHKKOD TOKa, A= 7 - uvclo VBNOB HEmH.

Cycmema yDaBHeHM) no saxosay Kupxroga
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PeaydbTaTh pacueTa Ha OBM )
:“_ = [1,644;1,192;-1,283;0, 446; -9, B66; 0, 456; -0, 327; 0, 695;

0,175;0,317; 0, nmﬁ.....

MeTon KOHTVDHLY TOKOB.

CrcTema

VPaBHeHKH [0 MeTOLY KOHTYDHHX TOKOB 1
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PesyJarTars pacueTa Ha SBEM

HoHTYPHHE TOKH nH ] - [1,192;1,645;1, 468; 0, 773; 0, 446; 0, 4661 ;

ToKM BeTBEN

MeTon yaJIOBLE NOTEHIMAJNOR

CHCTEM2 YPaBHEHUYW 1o METOAY YAJOBHX NOTeHIMaJoB. loTeHuman yada

IpEMEM DABHHM HYJO anhu

3

[I]~ [1,644;1,192;-1,288;-2,154;0, 446; -g, mmm
0, 456;-0,327;0,695;0,175; 0,317; 0, 45917
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[pvmeyanue: MaTpuua  cdopwupossBa © yuerToM SaMeuaHud 1.3
(pue. 1.38)

[3] - te.om;

_.mt ~diag(0, 12201; 0, 11032; 0, 10021; 0, 09107; 0, 08334; 0, 07705; 0, 06643;
. 0,06332;0, 05622; 0, 05017: 0, 04512; 0, 04241)

[H] = [0:-1;0:1;0;00";

ﬁm..‘ - mohcuow“onmuowovopmﬁumwcugﬁ

Pesynprars pacuera Ha DBM
Y2JOBHE NOTeHIMaNN: T\.._ ~[-13,478; -24,323; 11, 490; 12, 200; 6, 848; 6, 972]
Toxu Bersed: [I']~[1,644:1,192;-1,283;0, 446; -9, 856; 0, 456; -0, 327;
0.685;0,175;0,317;0, 45217

BaJyaHc MomHoCTel:

£ -128,208 Br;
e ,.nw‘. ~ .h\_w i

£ =128,207 Br,

lpumeyanue: B MeTOZe YBJOBHX NOTEHUMANOB NDOTDaMMA BHEOJUT 26c0-
JWTHHE BHAUEHHA TOKOB B BeTBAX LENM U HX HalpPaBJIeHUR.
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PACUETHO-TPASHUSCHAA PABCTA 2

PACUET JMHEAHCH SJEKTPHUECKOM IEID C CHEYCCHIAJDLHHMK
HOTOUHKEHAMA

mmﬁ .mw.moa - QCBOEHME KOMIJSKCHOI'C MeTOoxa DacHsTa Uely cH-
HYCO:{IAIBHOIO TOKA; COCTABJIGHWS KOMIVEKCHHY YDABHOHUM M UX .omu“mm:m 5
nomoupic SBM.

Copep#anue paBoTh.

2. lloAroroBKA K BROOJHEHUX padorTh.

2. 1. CocTapJjsHHE SaiaHud.

Ipad 20eKTpHYSCKOM Leny - TOT e, YTO ¥ B neprod patore. Ho Te-
EpE B CXEMY BBOZATCA HCTOUHMKM CHHYCOMIANBHOTO HaNDMMeHMa ¥ Toka
uactors 4= 80/ (0= 1007 ¢"7) . Boerc MCHONbBYSTCR IBA KOTOUHMKA -
SIC # HoTOUHUK ToKa. JelicTRyouye SHAYSHMEL U  HANAABHHE fasy QIC
ﬁ\m. yeasane B Tabd, 2.1, IefcTRynmse 3HAUSHNS WCTOUHMHA TOKa On-
peneJgeTca wak &= bﬂ\m\.wam.@ « -The Naﬁ.é - MUHMMAJIDHO® HS [OJHHX
conpor¥Baennl BerTBeR. [Havaiphhe a3y’ HCTOUHUKOR TORA IPMBEEHH B
7261 2. 2. :

BEOZUTE JONNJHUTEALHHE HMOTOUHMKKM B IApanIe bHNS BBTBY,
IeNA0Ck B HepEcH paboTe, B HACTOIUeM 3alaHuy He TpedyerTcd.

BerTBM BRIGYAKT B cefd CJELVIUME SJSMEHTH: CONDOTMRISHAT &
MHIYKTUBHOOTH & uemsoeTn £ . B Kawyo %Wwo&ﬁom oAHA
BETED xuh ( nocseOBATEIbECE COSRHMHEHHE & W 4 ) vonua
V=I5 (nocaefoparerbHce coepuuesMe & 2w & ), Boe ooTaab-
HEE RETBM COASDHKAT TOJBKG UKCTHE £ . tomko L 7 Tompme &
JeM3IHTHL , uwpoma £ OTQBODEHO B Tabl £. 3,

KaK 370

UyeJao BeTBEN poba &
pona .»ﬁ =~ BCR QQTAaBIMeCA BeTBH.
Tadmia 2.1
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Tatnuta 2.2 - HepareTpH DE3UCTOPOB - \Q BHOHDAKTCA K2 DANa HOMEHAJILERK 3Ha-
yeHR s TaSi 1.1. Ja aroro pama Gepyrcd NOCAEZOBATZIBHO UIYmMe IADYT

IlzpaMeTp MCTOUHHKE TOKAa
- 3a IpYroM SEaueHys, HAUMHAT ¢ TOro, KOTODOS YRA3AHo B TaoL 2. 4.

&

|_| .
BiiEd - | mm..HEsmmwzmooemmxummﬁemwmooam&uxnum.mwmwmémmvxmoogammﬁ
o o
i

i

: i _ CXEMH, ﬁmmm B Tatm 2. 5. .
-420 | 60 | - . BCJY UMCIO BHAUSHWA SMKOCTeN WM MHAYKTHBHOCTEH,

i
|
|

: : . muxmmnmmmﬁ B Tabl 2.5, HeJoCTATOYHO, TO HEKOTOphHe 3HAUSHWd MOMHD

WCIoAb30BaTh MOBTOPHO. -
Tebarna 2. 8 2.2, MeropuuecKye VKASRHMA [IA COCTABJCHHA z&ﬂﬁﬁﬁ YPABHEHUR

Upcac BeTEed ¢ RIeMeHTAMH 2 W L fJRit 0 mw no sakoHaM Kupxrofa, MeTOAY KOHTYDHHX TOKOB M METOZY YSJOBHX fOTeH-
T UMAJNOB GHAJIOTHYHEY NYHKTaM 1.2 Ummoaz m C VUSTOM KOMIJEKCHOTO xmnmrl

| 4 Tepa CUCTEM YDABHEEMA.
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I'p yane

qouE.ﬂo e JIFMMEP: TIOArOTOBUTH faHHME AJA pacuera Ha OEM ‘TOKOB  BeTRed

3FeRTpHuecKof Hemy CHEYCCHAZJBHOIO TOKA {puc.. 2.1 ) IO 3aKOHaM BMpX-
rofa, MeTONOM KOHTYDHHEX TOXOB Ji METONOM YRJOBLY NOTEHLMAIC
1 Tewo: J=0,89 1 £=20x0n; Rs = 70500 ; K= 30 %ﬁ :
o . Trg= | \Eﬁml\uﬁkﬁiwﬁ.mh ﬁt\%%&%{“ ;&uiw\Lﬁl Dlnr,
Juia 2.4
_ m.w ..k\m@m &= &,\%% m.w.a\\ N\_\%m
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B marprue OTCYTCTEYIOT SICMERTH 2, 4 ¥ § CTOAGLOR,
4 ¥ 6~ BeTBaY OTCYTCTBYT MCTOYHMMM SIC,

CocTaBadaem cucTemy YPABHeHMH, ONHCHPARLYD CBASL MEXIY HeusBeoT-
HHMHM TOKAMY BeTEel K KOHTYDHEME TOKaMy, Hpensapyrensno BHOKpacM no-
Eﬁﬁ.mawmzm HELDABICHMA TOKOB BETBeN, Kak NOKasaHo Ha DHe, 2.
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llepeliner K Marpuudon dopme Tuna (1. 4) :

PACUETHO-TPASYURCKRAT PABOTA N3 KRS
hN% ..:E & ﬁS Qmwﬁmm”_._r H..o”:u ..F TONONOTHUECHID! AHAIMS SJERTPHUECKON HE,HH ._,.

a2 Heds pacueTa: BHIOJHEHHS Ha S9BM {no TaToROH ﬁuoﬂ.gmu pacusTa
CJHOKHON SASKTDHUSCKON SN, OCROSHUE MATPHUHCTC zmaamm YBIAOBHY Hai-

|
H :
_.. m_ =] -0,05+j0 | 0,05882+10,00528 {-0,00882+350, 01471 1ts B DAXEHUA, ONHTHAA TPOEBEDKa NPUEIMNA BRAKMEGCTH
L ] » A i |
¥
|
1

~0,01+30

i i

|0, 05+30,00167 | -0,05+0
“_

1

= : ﬁ Conep¥anie padoTh.
0,02311-30,02471] ¢ 3.1. [oBTOpeHHME pACHETA CHEMM, COCTABJCHEGH B oooqwmaﬂ.mx: e
| 3aralneM B DacueTHO-Tpafuueckos pabore 1.

0.01+30 | -0,00882+30, 01471
i

; [ i ¥ v Al ’
_-.,.\g ..nu_um\ i (.\ ; f.\ _q.u T\muﬂnmﬁ%ﬁih* u.\ﬁw__..ﬁnmv“\\\&mvu 3.2. loBroDesue pacueTa CXeMH, COCTABIEHHOR B cooTBeTeTEMN c
. &, Yor'e B SafiaHieM B PACUSTHO-rpeduuecKod pabore, 2.
¥ 02): 3. 3. TlpoBepka mpuHEUMna BIANMHOCTH. .
\%Htx 2/ @; \\\ R mo 10% M.HM.%MH mwmm Mum.TMMV owmmmmuo Wx AT1)1; 3.8.1. OnpefeleHWe TOXA, CO3JANHOrG B /- 1 BETBY MCTOURHKOM -
(030, 00833); (0~ ) 4 (BHC), JEMCTBYOHEM B 1 -ii BSTBA Cnpejerenyus Toxa 2 - BeTRH,
SR e s 3 CO3JAFHOI'C TEM M2 HCTOUNHKOM, HeNCTBYIUGIM B 773-41 Berpi. CpaBHesye
: ;s pPEByILTATOB. _
1120e3p( umc& 2. 3. 2. Ompenexenye HOODEXSHUT MEXLY TOUKaMK ..K.m s COBIQHHEOTD
MCTOUHMKOM TOKA, TPAICMEHENM K TOYKAM %s m . Onpejpexénye Hanpaxe~
HUA MeMay TOoUKamy mﬁw » CCOISHHOLO TeM Me WCTOUKHKOM ToKA, b1ttt
b HEHHHM K TOuKaM On\m . CpaEHenye pesylpTarToR.
| Homepa 72-3 # 7 -4 sersen TPUBEeIEHN B Tadx 3.1, a momep:
y ToueKk (y3uoB) < B %. & - Tagy. 8. 2.
. Samcuanud, 3.1, Bxounue nanmHne HOMIOHYIOTCH B Buge CJe Nywun
| MATDHIL MATDHIN COeIMHEHW, LVATOHAIBEON MATPHLN COHDOTHBACHIL, Bel-
iy TOPOB CMATPHI-CTOAGHOB) IIC ¥ HCTOUENKOB ToKa,

2.2, MerToumHMkM Toxsg Hoomwil Gurh BReZeHW B cocras  ototmeHINY
BeTBEed,
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HEHHNE HATDAXCHNMS BETBCH,

| 3.4, CxeMw BIeKTpuutcKMX uenen COCTABIANTOA, MAK I & padorax 1
a M2, T.e. Ha OCHOBANWM rpafos, NPUBEReHANX HA pue. 1. {.

3
m u.._n...q (0,89+30)1; m 3.3.  BuxoZMue ZaiHue NpOTRAMME pactera - mouy BETSER #  oCoh-
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PACUETHO-IPAGUECKAS PABOTA 4

YOTAHOBYEUMECH PEIMH JMHERHRX TREIEM

fleHHas paboTa MO¥ET GHTD NPeIiOMEHE BIaMeH pador 1 ¥ 2 Han

Henb pacueTa: OSHAKOMISHME C METOLZMY paguets SASKIDHUSCHEY le-
DEH  (MeTOJ KOHTYDHKX TOKOR ¥ MeTox VESIOBHXE HOIDH#eHWUE), CO CXeMasy
COBANHCHYE YeTHDEXNOMOCHMKOD, C TeCpeMol 06 2KTHBHUM [IBYXNOMNCHUKE
(IOHATHE 00 SHEXEAISHTHOM TEHEDATOPE) ¥ C MEeTOIOM SKBUBANEHTHOIO re-
Heparopa, |

Colepxanne pacoTH. iy

4, 1. CooTaBieHHe CXEMH, GOOTOANEH Ma TP2X USTHDEXNOJNCHHUKOE, .
COCNVHESHHEY BalaHHbM 00pasoM, ¥ [peiCTaBiIgbied cobon DEBYILLBDYRIMHA
YETHREXHORIOCHYE.

Ha puc. 4.1 npusegeno 25 CXeM YeTHDEXNOMOCHUKOE. Homep cxemu
COOTBETCTBYST HOMEDY QaMuIMM B CHNCKe IpYNiN (N0 yUeSHOMY aypHALY).
HapameTpl YeTHPSXTOMOCHUKOB YiASaHK B Tabn 4.1,

FesyIbTHPYIRIME USTHPEXTOMOCHEK COCTABINETCA M3 TPEX ONMHAKORLX
SAEMEHTADHHDX USTHDEXMOMOCHUKOR, CHEYANE COBJUHEKTCH NEPBHI H BTODOX
BIEMEHTADHNe YeTHDeKNOJKCHMEY. BUI MX COSIMHeHMA yHasad B Tabi 4. 2
ToayyaeTesi NDOMEXYTOUHEYN YeTHDEXNOJNCHAK, K HEMY 3arTeM NpHCOSIMHA-
ercd TpeTHH UCTHPEXIOMOCHMK., EME 3T0r0 COSIMHEHHUS SaiaH B TabmL 4. 3

MeTonyuecKye - YRAS aHKA.

a) CymscTBYRT CJASAYONME BULH COEIMEEHMS  YeTHPEXIOJNCHUKORE: "

- kackajHoe (K BHXOAY OJHOrO NOAKJKUAeTCH BXOJ Ipyroro),

mw- nocaefioBaTe AbHOS (BXOHH ABYX YETHDEXNCJOCHUKOB COSIVHEHH nocJejo- - i
BATeXbHO MeXAy cobo¥, RBHXOAW - MeNOY cobow), «xs napaaiegbHoe _
(BXONH COBNVUHEHH NapalieJbHO MeXIY COGOH, BHXOAH - Mexuy cofof),

mw - [UOCJEeNOBaTebHO-TapalIebioe { BXOAH COBIMHEHN TOCHeIoRaTelh—
HO, BHEOZH -~ TIRDANJEALHO), mw - [apallieJbHo-I0CHe ICBaTE ILHOE
(BEXOIN COSIMHEHH NAPaEIJEeNbHO, BHXORH - IOCJeJOBATEIBHO). .

€) Jind onpeXelerus BPYOZHOTO CONPOTHBJSHHR CI0XHON SJEETPHUBCHOH
eI MOMHO - BOCHOJB20OEATHECA OEHYM W8 MeTOICE WY DacueTa, IOINap Ha -
BYOL Leny MSBECTHOS HanDAeHWe VM OUPeAe ub TOX MIM DORTYHME H2060DOT
{pomas Tor x.ankumwmmfmmuumxmmmmh. .

4. 2. OupeneJeHye TOKA KO[OTHOTC mmgzm@mm PeBFERTHDVRIRIG UeThH
PEXNOMOCHMKE, .., .,
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4. 3. OnpeZeJeHde HanpAXeHMS XOJOCTOIO Xopa pPesyIbTHDYRIRI'C ue-
THPEXITOJINCHIKA,

4. 4. Onpepegedie BHYTDEHHErC COUDCTHBISHUA pESVIBTHDYIOISID Ye-
THPEXTIOJIOCHIKE.

n&f?ﬁgﬁﬁwggmﬁ%ﬁgg.mﬁgggﬁgoggﬁga?
HeMy HETHDEXMOICCHHRY; CNpeleleHde MAKCHMAABHON MOUHOGTH, OTZGBaSHMO
¥IM B Har pysKy.

4. 5. TpeBopaus K DacueTy.

4.6.1. ilpy ONpeZeseHHY TOKA KODOTHOIO SaMEMAHMA M  BaOpANeHWH
AQJOCTOrC XO[& peHOMeHIyeTCH BOCHCJL20BATLCH SEM  CHHY ¥3 Besmidus

=1

OUPENSIUTE EO METOAY SCHTYDHWY TOKOB, HDYIVD - YOJIOBHX RAMDRMSHUN.
CHYTDEHESS COIRCTHEICHNE MOMHD ONpeIetuTh BDYUHYH Ju6e Ha SBM

£
4.6.2. T DesyIsTATaM pacuseTa HEcOZONUMO CISJATS NIDOBEDKY
£ - .
R = Ui/ T
Ha ODOCTOAHHOM TCHe WIM

__Nwm h\\k\iw\%

Ha ﬁtvm.rabmmjz Tie \ﬁ% - BRTIDHOe  EHYTDEHHSE COUDOTUBISEHE:
N\‘-w.‘x‘ 5 ,.m hN = ﬂ_u._.mwum_ﬁuom HelIDHMEHNE XOJ0CTOr0 ¥OJA2 ¥ ToK KODOTHECIO
i_w\;. .,..”.EL_M. .h%. ROMILIEHCHOS  BHYTpDeHHSe  CONDOIHBJICHES;
m\u«.\.ﬂ 5 ....1._..\%,. - ROMILCKCH BRODIMEHNE XCEOCTOTO X0HAa M ToKa KODOTHO-

T'0 ZaMEtakdd.

PACUETHO-TPAOHUECKAS PABOTA 5
' IEPEXOIHHE IPOUECCH B JHHEMHHX BJEHRTPAUECENY UEIAX

I=an paboTH: OCBOSHME MeTOJOB PRCUSTA REPEXOXZHHX NPONSCCOB  HA
ApMMepe LENy TpeThero Nopeika. Jochenyerces HOpollecC ApOXOxASHES Hp#-
zcwﬂoavmomo UMIVILCA HANPAXSHUA Yepes JIMHENHHY UYeTHDEXOOMOCHHK TDeMR
METONAMY: KIACCHYUSCKMM, ONEDaTODHEM, NEDEeMSHHHX COCTOAHUM.

Copep#asne paboTh

5.1. Barasue. OxeMu YeTHPEXNOJNCHMKOE C HATDYSOYHHM DESHCTCOPOM
nprEencHH Fa pke. 5.1, HMOYIRC HANpPAKeHMA [OJa8TCH HA BXON UeTHPEXIOo-
JCHMKA. Moxomas BeJKUMbEa - BHXOHHOE HalpaXoHHEe. 2

TapaMeTpH 2JeMEHTOB UYeTHPEXNCJNCHUKOE BO BCeX BapuanTax sanaHr
(DUHEMANTCR OIMHAKOBHMH y

by= 1w, Lzy= 2%,
by = Tow P, hw BEma®
thmmuwm CONpOTHRASHNE MCTOUHMKA mw {OHO BBejeHO B COCTaR
YeTHPSXNCMOCHIKE) ¥ CONPOTHRISHME HATDY2KY xmu LIS DazHH¥ axajemi-
UeCKMX TLYON fadd B TGl 5.1,  JUMTeABHOCTH MMIYAbCA u..x = N%_n .
ypopens uMiyasca Uy =58 - _ .

n ﬂ

Tasamua 5.1

] i !
|Ppynna | 1 4 |
|

]
1

2
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mxw. KOM| 1.2
L ; 1

S ]

_

el
0.8} D
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Ipuvevanys. TepeXOIHHM NPOLECC B MCCIENyeMOM LemM COCTONT Hs
IBVy crTazdn. Hauaibkbe He3aBUCHMHE YCJOBMA HA NEDBOM CTaNdy NEREX0I-
HOTO npodecea - EyJeBHe, T. K. "STHPEXIOJOCHMK ZO fnojauy UMoyapca Chi
ofiecTouel, YroSH ONpeAedMTh HE@EBHCHUMHE HauaJbHbe YCJOBMA INA BTODOK
CTEINY TPOLUSCCa. HEOSKOOMMO CIDEA&JMTH SHAUCRMA TeDeMEHHHY COCTOAHMH
(TOKOB B VMHAYKTHUBHCCTHX, HalDRASHUE Ha EMKOCTAX) B MOMSHT MpOXOoNIe-
Hus sanmEerc GpoHTE EMOVIbca. B TakoM cxyuse noTpelfyercs IBa | BHBOBA
nporpaMds pacueTa NepexQuHECre npouscca Ha SBEM  IlosToMy spech BSoxnee
yIoOHO NpEMEHeHMe MeToJa HajoxshuA. OH OCHOBaH Ha MNDEJCTEBJCHNA
UCXOHNHOTO UMIYJRDA HaK CyMMd IBYX CTYOSHUATHX BOSUEACTBHMM, IDIICM

_ |
f “
! |
“ t
! |







BTOpoe CTyNeHUaTO® BOBIEWCTBHE CHMMETDUYEO NIepBOMY BOSIEHCTBHO o7-
HOCHTEJBHO OCH BDEMSHNW ¥ CMSlSHD Ha “1 (pue. &. 2). ToatoMy peakims
OT BTOPOI'D BO3MEHCTBMA HAa JMMHeMHHI HYETHPEXNOMNCHEK ONDERaJAeTod Kak

6.2.7. CocTaBMTH ONEDATODHYH CXEeMY 3aMeleHMA UYeTHDEeXTOJCHMKE
L7 cBOCOJHOIC DeXMMA 1 OlpefielMTh KUS0GpaMeHMe UCKOMOW CBOSOIHON

Yoo, 2 (Z)E0, T<T7,, cootapIANel HANPAXCHNT B CIOYOEN KanouHseckoh Gopve
= = o

“erx,z (2)= Rwo?\& Wht>7,, )= a,pfia.p * Qp
I &gy, 7 - BHXOIHAY DeaKIN USTHDSXIOLOCHMA HA Nepsoe “ . .n..m i b5+ &p°rbp 8
CTyneHYaToe BosheWeTRMe. [Ipi aroM * prg 22 nmu ~ aoneommm.wm RES BT

n%u\k ( &\ = n@w.ﬁw \ NQ 7 &N&&m \ u..\ . Zmeon NEPEMSHERNY COCTOAHME.

b. 2. & SHUN HOCHTEJbHO MEHHHX
5.2. IOArOTOBMA ZAHHNX M5 PECUSTE Ha DM _ﬁ 5.2.8. CoCcTaBuTh  CHUCTEMY ¥PaBHEHMH OF TeJbHO Tiepe

; COCTOSHHA SHOM BUIE
Hnaceouuecku MeTon, e 2} B MaTpyuH il

5.2.1. OnpemesuTr YCTAHOBHBUESCH BHAYSHMS UCHCMOTO  HanpAMeHud “. M\’J = H—Lgﬁk 1+ h z“_ _hm u (5.1)
ngo. CTanuH IepexoiHoro lpouecca  HAE  [OCTORAHHOM  ToKe . ._ . '3
| 2 i - A .
_, L% 22 00 o mmmmm\u%m%, mmq N rae mK ..N h k“_ - BEKTOP-CTOJOUN NEPIMEEHNX COCTORHMA ¥ ¥X NDOMSEOL-
S . £ - T DUCTHUSCKTS : :
p PUCTHUSCKCS yDABHeNME ULenK B Bune HHY pasMepHOCTH Q« = 3  (uMeno NEpESMEHHEHX COCTOSHUA): _.._.L KBaj-
&‘ﬁ " %..u o Q\U o D\ = 0 paTHas Marpuua 3-TO HODAZKA; :..: - TNIPEMOYTOABHAA MATDHIA DasMep-
iy X i rie - pblige 4YMCHO MCTOUHWKOR JJC M TOKA (B nsH-
TOGHM MIZSCTHEM  MOTCIOM e soery fX G,
_ m ummmk C mM.N METCHO . (BXOIHOTO CONDOTHBNSHMT, MOTONOM Pac &BHOI'0 HOM oaémm\&m =7 ) Wmm .“L BEKTOD-CTOAGEL HANPAXCHNA MCTOUHMKOB
1 TUTeRT My JIpyTuM ). !
A AR 4 SIC ¥ TOXOR MCTOUHMKOR TOKA., DISMEHTH MaTDHY m _.L 71 ﬁ ?:
5.2.3. OmpepesnTs BaRNCUMEE HAYAIBHNS VCAOBHA 2/ .\ G, :
Zu 7 B _ fiis s i (S / CHpeNeNdnTes TOABKO NapaMeTpamMy¥ YeTHPEeXNOMOCHMKA M erc TONOJOrHei.
_ L _ : : i .;...Imwzk ; Topmveuanpe: 1).  IIp¥ COCTARISEME CHCTeMH {5, 1) MOAGI0 BOCHIOJIH2O-
__ =% _N.nhw. ? Kﬁ.m _ ir\w \ * BATLCHA CHMCTOMOM YPEEHEHMY USTHDEXMNOJOCHMKR, COCTABASHHOM HO 3aKOHAM
| I 9Toro Hemoma Hupyroda mo 5. 5. 2. 3 KIGCCHYECKOTO METONR MJIK METOZOM HANOMSHMI.
H JTOrt S 37 (el : ey TR AT ] T SE 3
H_A D ”u.ab JeTCl CcreTemMsa ypaoHenud Lenw, SEMMCAHHAT 00 3EKoHAM £) BEKTOD-CTONGEL  NepPeMeHHHK COCTORNUA 208 “ll,d. h\\.wur
WHPHIO0E HORE 58 TaHHI by e
_ T_anr“-rqm am empmﬂn.w*“m“mwum.mmub ZHAve Ry, mn.OKm Toro mm_OﬂNDH:r( ¥U=CTh, 470 __ HXAD* un._p“ﬁg-mmo.wﬂ. TNPYHUMEETCH COTJACHO NVHKTY g o
1dHAJb HE oc CHMES YOIOBUR OHJ DR
_. i B MES JCJIOBHA OLIY HYJSBEMA 5. 2.9. COCTABUTH YpABHEHYE CB3Y NEPEMeHHHX COCTOAHMA ¥ UCKOMO-
CHEDATODHEN MeTom. ; 56 e nrNEY
Toeame TOTEANOEYERY h e
S.2.4. TIDHHATD yoTancBUBHSECH SHAYCHUE VCKOMON BeNMWiL i
HAUAILALS  HESABHCMMEC YCJOBMA  COMMIECHO & W 5. B, 1, B:2.8 m\gb« 7 _."E: g ﬁ .:m_w_ a (5.2)
IIAceHUS CHO
5.2.5 ﬂm Mg, rae :( ﬁN “_ TONOJOIHYECKUe MATDMIN paaMepHoeTH /7X7  u
q e - PACCUMTATL SHAYSHUF [eDeMeHNK uoc,uom_:_m. B  YCTaHOBKB- “3:%\ 4 3 - UPCIO BHYOJIHWY MEepeMeHHHY (B HaleM cayuae 772=§ ).
I am,v_m OF HCMCTBMR  [EDEOTO  CTYNeHYATOro  BosTeRcrEMA 5.3. .Buloasenue paboTs Ha BB
- rc. M O UNMDEISMUTL  HAMABHHE HESABUCHMNS YCNORKS 7N CBOGORHORG PHSBATE TPeOYEMYD TNPOTDaMMy DACUSTA NEDSXOLNHK IDOLECCOB K
PeiiMa DEpeXOTHOIT SR EOS
iai PelaTiens upbteccs BBECTH xmooxgxém JagHue. [0 OKOHUAHUW DAacueTos 2afMKCHDOBATH :o.&?
L] é 'l o 7 i}
hh.n..% \hm:« =y NNW\% & . . JEHHHE DE3YJbTaTh W CDAREHWTD MX MEXLY CODOfL
Lgerm s IPYMEP. : FecouuTarTh NEepexOnHil Opolect MDOXOMISHHMA DDIMCGYT'OJbB-
m.\m £ Nﬁ m! 77 HOPO MMIVIbLOH aMIIMTYAON 5B ZIMTEIbHOCTHI ﬂ m&ﬁu uepes JMHeNHL
: il 4 x 3 Nmn%n\.q - ueTHpexnomCEyK (pue. B 3). 5
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TOArOTORKA JauHHXK JJ8 pacuera.

1) HKiaccwueckur MeTox

B cxems savemenus ueTHpeXNoJKCHUKA JIA YCTAHOBMBLETOCH DexiMa
OT AEHCTBHR Neproyf cryneHvarow $ynxink &(%)=£ =58 (pre. 5.2) on-
PeReJAM YCTEHOBMELSCCH 3HaueHue UCKOMOTO wanpasenua Up yem - Mero-
JIOM BXOZHOTO oo%oa:mam:nm COCTaBUM XapaKTeDHCTUYECKOS YDABHERME

MW m\ ulkmv.$ \WH“ 4aﬁ&WnEm?W~MNW
IR T 164} Ry
UTC NPHBOBKT (HOCJE NONCTEHOBKM — YUCHOBHX SHAYRHUM)

YPABHEHUK
2, 0%, péra pra,=0;
3P T AP 7P :m
rie le%\wun%g a,=71-10 ; &= N.W\Q =7,

HAUANbEHe HezaBNcHMIle ycaosud lm.gmmzm

P

K KyOHuYeCKOMY

%4, (0)=0; nnm (0)=0; \\_&n n,.w (0)= b (5.3)
Aast omummmammxm macma%w“ SABHCHMHX YCJAOBHY hxhﬁm
4y (0.); Zs L el P =0y U \m )= JEE |¢= =0,

COCT&BMM CHCTEMY YDABHSHWE [0 BaKoHaM xxuxwo&m LIS MOMEHTE BpeMeHH

i G (G) = Co(Op) = i3(04) = O;
510 * 2 (0 ) Roig (8.)=0;
R, (0.4 4y (0,)% Ry (B)=E
Crcrema (5.4) n ycrosua (5.3) NOSBOJAKT ONpefeIuTdh JoGHEe TOKU ¥
HANpSXeHME LIN P = hw» B vacrrocry, ép(d,)57,666 Inppepemumpys

HEOOXOXMMHE YpaBHEeHMA M3 cHeTeMH (5.83), u, HCIIONE3YA YDARBHEHMT CRISH
MEXIY TOKaMY ¥ HANDAMSHMAMH B eMKOCTAX K MHIYKTHBHOCTSIX
a4 (0,)

4 0,)=L5, (0)=L “E; 400001 00,)=0 512,

(6.4)

HAXOJMM OCTAIbHHE 3aBUCHMHE YCJOBHM:

Uy (G)=-2030,057 %+ ul=1950 10° 8/p

-



2) OnepaTOpEHA MeTOX ;
. COCTABUM ONEPaTOPHYO CXeMy SaMelieH#d IAA CBOGONHOTO DexHMa
(pue. 5.4), B Koropon

Grtyer™ 58, theyc8(0) = 60Uy yom (0)= =58 ;
_mmm_m\na =0, an\.n%\hu\ = Upp ()~ n..w.m\ba.\Qﬂ 08 ;
_ .@émﬁﬂ =0, &a%&%\%\“n‘w\ \&l@.@mﬁ& (0= 0A4.

HaifleM MBOOpaxesne HCKOMOTO HANDSMESHUS h‘m, e \\QM |, HAODHMED,
C NOMONBK METOLR2 YSJOBHX NOTEHIMANOR (32 HYJSBO¥ OpHMEM NOTeHUHAN
HIKHETO YaJa CXEeMH)

BN Yoy Y (R 1) * Vol 1ea) = (1l Y1/t

U (0) = 910)= 4 (0)/ % (o),

5 (p)=a0°%a0ra,,

(o) =bp*+ b 0% b0+ &y, o

A= 15:407; a,= 0; @,= 2,507, R

b9 107 b=1-0075 §=25 0% b=1,
3) MeTon NepeMeRHHX COCTORHUH
Vi3 cucreMu ypaBHeHMR LeNi Mo saKoHaM Kupxroda (pume. 5.3) s
HPOHSBOJDHOID MOMEHITA BDOMEHM NRJYUMM CHCTeMy YDaBHeHW! OTHOCHTSIBHO

OEDEMEHHAD COCTOHHMA (X]= h.m..w (t); &oy(t) 5 Yoo .ﬁ_u‘.&q.

81 12)= (- R R ffor 2, o Vi R Mo s ()~ Wt ()
*(Ro (iR, #Ro)Ls) E ;

rae

Uea (8)=(1Cp)is (2) *E | %
W B matpuurok  fopue h\.d“_ = ﬁhumku.‘. H?._:muu , Tie

_ T 3 T R S Rt e’
_ | -10° | -0,383{-1 { | 0,383 | .
f I p] F ey :
L) -1aaadt zezzio i [M]- 1 022210 ) _“mu“T .
f 1 P e e
| 5.1 | g | @] i B < }
| B I 1 = L - }

- 42 _

Uey(£)=( Rk, R)ENist (e 8,061, Al R, )0 ))E;

MEHOE clocob QOPMUDOBAHKA CHOTEMN ypasnenui (5.1) cocrour B npu-
MeHeHMN MeTona HRIOKCHUS, JJIS Uero NPefBEDUTEIbHO (B COOTBETOTRUM o
TIPAELUNON KOMNeHCALMM) EeMKOCTH SAMEHFNTCS WCTOUNMKAMM JC, a mEnyHs-
THBHOCTE - HMCTOURMRAMM TOKa (puc. 5. 5). B cxemax pue. £.6 a,6,E,r
OnpeZENATCA BEIMIMHY, ~TPONIOPLMOHANbHNE & = 43 ( ar0 4 =54 )u
“p (ero o= Lul ), a savem cocrasimTes oyorer: YDaBHeHMH
THoa (5.1) u (5. 2).

ﬂN.,Mu-R_@\@@v@w%&ﬁ@%&x.%l@\\,ﬁ@vﬁ

2= %m\\ (2 hmgu mbwm..&o@*hmw&nw#b ot (R, +RE;
bp= 116 * O Uy, * Oty .\.?@\\hﬁ.@bm \

CocTaBuM ypaBHeHHe CRA3U

amumﬁmwx ﬁ&hmﬂ%”%@%ﬁ*@@&1}m\ﬂ$@ %hm.\ %%.Qn.m 1\»@\\ %\i.um % £.
Ty
I -10 |
[W] -1 -0.a i; (E,] -5 [Z |=0333.
— .
o |

CBOIHA PEBYJLTATCOB
&) BHpa¥eHue BHXOJHOTO HANDAMEHVS:
- HRJACCHYSCKMA MeTol
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T() = Uy (E)= 1 24552 ®o (-G O7BEEC0S 614,627 F ~
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= OnepaToppnf MeTox
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—Ar) St «m 6) Tabmvia SHAYEHWA BHXONHOIO HANDIXSHMS
’ hm h b I i i 1 L |
QUN P U ] |, Ruaccuueckuit |OnepaTopHult |MeTon nepemMeHHix |
e “ [t.,mMc | METOR | MeTog | cocrosHusA |
| 1 il L |
\ 2 I T T i ol
@ bop F %z | Puc.§8 l 0 1 1667 | 1.867 | 1.667 |
_ : b sl 0.4470 |  0.4471 |  0©.44706 f
> y | 2 | 0.2802 | 0.2802 |  0.2802 |
8 i & &J et " 84 0.4776 |  0.4777 |  0.47766 |
S L |4 | 0.6688 |  0.6698 |  0.66082 |
_ X 2 |e? | 5 | 0.7885 | 0.7386 |  0.73857 |
N\\\\n. b..,,M\N.u h T ﬁg ped Joix | i &8 1 0. 6974 ] 0.6875 | 0. 69748 |
_ 272) =~ § | sy 0.5887 |  0.5097 |  0.59974 |
mm { % | 8 | 0. 4910 | ~ 0.4910 |  0.49098 _
7 | g | 0.3958 | 0.3858 | 0.39583 |
] | 10 | 0.3214 | 0,3215 |  0.32146 !
o7 ] 11 | 0.265%6 | 0.2656 |  0.26560 |
o _( | 12 | 0.2230 | 0.2230 | 0.22805 ' |
4 | | 18 | 0.1881 |  0.1892 |  0.18916 |
i U _‘ o f&a P14 | 0.1608 | 0.1608 |  0.16091 u
z ;9L | 15 | 0.4367 | 0.1857 | . 0.13670 i
c2 @ | 16 | 0.1158 | 0.1158 | 0. 11580 |
2 [ £7 | 0.09782 | 0.08782 | 0. 057821 _
. ] 18 | 0.08248 |  0.08250 |  0.082498 |
P 58, 19§ 0.06853 | 0.06953 |  0.060533 |
| 20 | 0.05861 | | 0.058614 |
1 1 1 i i

0. 05861

Yy (E) 8 oo - peaiqus Bewolises wznpamevcs am
Bedembus  fero ovavia 2 10é); y
Sew— —pRaxgUs em Foliembug Poro chaixa -t 9

Eepaxenue BHXONHOTO HANPAMEHUS M ero Tabiulia JaHa 0e3 yyera To-
'O, 4UTO Gepea 2 MC MMIYJbC Mcue3. TI'pal¥k BHXONHOIO HANDPAKSHWS IpyBe-
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DACUETHO-TPABNECKAS PABOTA 8
' AHAJIG TIPONECCOB B IEMK C HE/GHEVIGM PEARIIHHHM
SIEMERTOM

[esb padOTH - OCBOEHKE METCHA COHDRMSHAA KHTEDBANOR; BHOCAHE~
Hie pacuyeTa LENH C xmoocmola:mwmmmg DEAKTUBHEM SJASNEHTOM.

Conep#agpne pabOThH: ’

B pafore A Kamioro BapuauTa cxem (puc.8.1) BEIIOJHITCH pacte~
TH YCTRHOBUBIVMXCA PSMiMOB U OEPEXORHOT'O [PoLecca B LeOH NOCTOSHHOTO
TOKA C OJHWM DEKTHEBEEM HeJIMHEHHbM 3JEMSHTOM ( H9), vMenIM  CHMMETDHY~
HYY KYCOUHO-IMHEeHYH XapalkTepHCTHKY. ¥apagrepucTuxa HS 1A RepsoTo
KBAIDAHTA (IOJOMMTEIBHAR BETBB) NpDUBEISHa HA DHC. 6. 2. liapaMmeTpel TC-
ueK neperufa I8 DASIMUH:HK BAPURHTOB [JaHH B rabi 6. 1.

6, 1. ToAroTOBKE JIAHHHX

S S e nooavomew B YOOSHOM Macurabe AAPAKTEDUCTERY HS { noaosu-
TENBHYI ¥ ODUIATSIBHYI0 BeTBI).

6.1.2. OHpPemSJMTh yDaBHeHNT JVHEWHLX yUACTKOB B BUAS

g, s, x by, _ _ (6.1)
e ﬂaucw\.._r \&.H - pudbdeperuMaULHEN napamMerTp HI Ha IMHEIHHX yuUacT-
Kax, 71~ HOMED FUACTHA, .

6.1.3. Me7OZOM SKBMBRAEHTHOTO Tefeéparopa (HATpyswa - HEAWHeAHEN

SJeMEET) TDHEECTH CJOMHYW® 1ENDb B YCTAHOBMBUMECE PeiyMax N0 KOMMyTa-
UM ¥ MOeke KOMMYTAaiMd K OBHOKOMTYDHOR Henmd {CBOAMTCA K OnpejeteHyio
Roxd Esxf - Fhy :

6.1, 4. CHpeneasTh HaUAABHYI ¥ KOHEUHY KOOPHWHATH patoyeld TOUKY
fa YapasrepyeTike HD (T.e. CTalMOHADHOe cocTomwse H3 [0 M nocle KOM-
MyTalu}. HoOpIHHATH HAYSABHOK TOUKH oa...ama HauanbHEMY YCJOBUAMK
€, (0) - wm {0}  nan pacuera NSDEXONHOTO NPOINECCA.

6.1.5. Io aaxowas Hupxrofe onpefeluTh yCTAHOBUBIGECH SHAYESHAE
HOKOMOR BEMMUMHN Tycpy  TOCHE KOMMTAIML, -«

6.1.6. Ha ocHose 3aKkoHOB Kapxroda IS aajasHofl CXeMy COCTABHTH
YPABHERNS, ONNCHBAKUEE CBES M “iy WCKOMO BeJuumHol ZL/T/ u nepe-
veRson cocroanm ( La(C) wn 4, (E) ) B nhmu&%ﬁ.m fopme _
&.wmmuﬁ%b\m\;a\m wmr Z{T)= n%_.kﬁ__n@\_%&mu
rre  dy, @z - nocTOHHHES KOSPPMUMCHTH.

8.1.7. CocTepuTh 1A% OMHO® = IJ/DHOME CXEME HIOCHE KOMMYTALMM - Xa-

paRTepieTHEECKO0S YpubBHeHHe B Bufe Toie A Rty
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| kayprg=0,

ﬁum xw x hu -nooeommmzm.xawm&mnxmmamumcaovmmmmoaxon:zomz-
UNCUTh, :
6.2, PacueT Ha mwz

Bu2paTh NporpamMMy pacusTa NEpeXONHOCC NpOlecca B HelduHewHo#d le-

Y.

BBeCTi: UMCHO yYaCTKOB H3, DocTosHHHe KOAPOMIMEHTH Xapakre-
DPHOTHYSCHOrD YDAaBHEHUA \m\ " %m . YCTAHCBUBISECH 3HAUSHUE HCKOMOMN
B IMYEMHE mmxnaq . KosddunmerTs S H ., Hedammeumoe HayalbHOe
YCIOBHE L0 ) Ham nw (0) ., a sareu nocrerncsaTelIsHO ascumecy u
OpIMHATY CHauara OZHOW, A 3aTeM JPYrel FPasuddueX  TOYeK HAYAJBHOID
yyacTHa. ;

OBM BHUUCARET HOCTOAHHYN KHTEIDHDOBAHUA B OGNBM DelSHNUK wvmmmm1
HER  [eTM, MOMEHT OKOHYSHUA HAUAIbHOI'C YYBCTHA ¥ BHBOIAT HCKOMYR
DYHKLIMIO nngxﬂ , & TEKXe MOMBHT OKOHUAHME HAUAJLHOTO YUaCTHKA. Rac-
1arcd  afcuycca U opfpHaTa cJisAywEed TOukY HO W npoHece NOBTODHETCS.
Ha nocienseM yuyacTie NepeXofHHA NDOLECC DACCUMTHBESTCH BIJOTH AOD MO-
menTa 3%, T° - focrofEHas Uemd (3a Bpems JT - cBoBojeag
COCTaBJANIAR 3aTYXaeT OpuMepHC B 20 pas).

6. 3. _OfopDMICHME peayJbTaToB

TlosicHATEIbHAY SAUHCKA K TUIIOBOMY DacueTy ACJXHA CONSDNATE:

a) BafieHyMe Ha BLTWOJNHOHUE THIOBOI'C DAcCUeTA.

6) OnxcaHMe 3TanoB pacueTa NEPeXOAHOIC Npouecca.

B) OCupy rpadus mepexoiHoro npolecca.

Tpaduk fAosweH Guth ofOpMISH B COOTRETCTRUYE C CYUSCTRYRIMME Npa-~
BudaMy  (YKAS2HWS DABHOMEDHHX MACHTASHHX IeNeHWI ¥ Beldupy Ha ocHx,
4YeTKaA [IDOCTAHOBKA TOYEK U T. 1. ).

Ha rpafuxe ZOI¥HH OHTH YKASAHH MOMEHTH COnpAMEHUA WHTEDBAJCE.
(IpOROJMMTEIbHOCTE FpadvKka ZOMHAa GHTH NOCTATOUHQH JiJs onpejgdieHus o
HEMY BDeMEHM YCTAHORJISHUH MepPeXONHOrG HpoLecea.

_ [PUMEP: BrmoJHETH pacteT yoTAHOBUBWEroced U NepexonHore  npo-
Ueccos B lehM  [OOCTOAHHOTO TOKA ¢ GIHOW HeIMHeWHOR eMKOOTHIO { pue.
€.3), MMSKlER CHMMETDAURYI KYCO {0-IMHEAHYIO HapanTepucTURy  { pue.
f.4). OnpeneieHnn NONIENUT TOK nm\.@.

1. OUpejaesuM YpaBHeHHH JMHERHNK YYaCTKOB eMKOCTH, TIOACGTABME B
BupaxeHMe( 6. 1) KoopIudaTH Touex FApaliTepueTHRY HI HA COOTBETCLTBYOUSM

yuaeTHe

£=508,
J= 14,
R =500m.

v

Puc. 6.9,

Sher



1-# yuacTok “._R. -70)= & (-a)+ m\ l.l.mﬁ . , ©. COCTaBMM XapaKxTepHCTHUECKoe ypaBHEHME LENHM, YuMTHBAH, uTo
' m\ \.. ..wﬁ"h\ \\Q\u e mw ==40 hmnn.\m \n\Rn. =4 % 4L - mnpbepesiMANbHHA NapAMETD HeNUHEHHON eM-

KocTH Ha /11 -y JUESAHOM yuacTKe

oTkyza creayer 4y = Q025mAa /8, &, = =38, 5k , @\Rﬂ\“ iy, | _

AH2JIOTMUHO HAXONMM YPABHEHMS LAX IDYTHUX YUSCTKOB:

Rochr1(pa, )= 0 o @&na@ Af= 0,
ey OTVIE CIEIVET, W10 & = Rock = H, Q= e s
2- & yuacTok %N\k&“k«.l\ﬁ : .Nmu\ 3 %Nl 0, Tpaduk nponecea, paccuyranHoro Ha _mma. TpUBesicl Ha puc. ©.6.

3- % yuacTok Wm \kn.\.h_m\n«&m R..w.h...m.n mw = Qm. !
- ymerok g (U= Ut 0 Q= b= 10
5-# yguactox  Gp \Rn.wnl_. &Nwﬁni&m%m .&-M&N& Mm.ﬂ,uwm.mw

2. Jenoubays MeTON SKBUBANGHTHOrO I'eHEDATODA OTHOCHTEABHO HeJi-
HEHHOH EMKOCTI, JTIDOCTAM HCXOZBYO Lemb(puc. 6.9

Rt = RH4RT (4R +R) =30 O,
Epef=Unb = 08,
rie  Jad - onpezessercs mobuy YIOGHEM CROCOGOM,

3. OmpepesvM KOODIMHATH HAYAIBHOU M KOHEUHOH pabouuxX TOueK Ha
| XApAKTEeDHCTHKE %S OXow LI YCTAHOBUBUETOCH DEMMMA O U NIOCHE  KOMMY-

Taumy
778 |
Ue (O)= 0  (ewmers saxapouena) Ly ()= N,w\ 4= 108 . | M 629
. 4. Ha OcHOB® ypasHeHmd Rupxroge B uenu(puc. 6.3) 0517
Riz (T)~ 2R, ()= 2R%, (¢) = £ ; ’
h%..\.\ (&) # N\ﬁm_.% (t}* h&m\&i Uy (B)= 0, :
4 (E] =1, (¢ =T,
()G (8=t (2)=0 . 4156
COCTaBUM (HANDHMED, MOTONOM HCKIIOUS: 13 .H,mwma& YDABHEHME CBASH MoXAY : :
ACKOMOW BeJuuuHOR Ly () u nepemsanon cocromms Ua (T) . ; : 55 Txn.&w.w LM
% (3)= &, uy () # d, o _
rae Rm_ﬂl& of, B.\m“ &% TP - Buvbieie KOHCTEHTH, h




PACUETHO-TPATHUECKAS PABCTA 7
UEPEXOIHHA [IPONECC B JUMHEOR JDODGI

Uesp pacyeTa - oOCROBHWE BOZHOBOTG METONa 2HAIM3A NeDeXonHNY
HDCLSCCOR B UENAX ¢ DACHDEEeIeHHAMH IapaMe ThaMi.

7. 1. Cozepxanue pafocs - ONpeEeIeHHe BOJH TOK2 W HanDEmemmd,
SUSHHFAIHX [DIF KOMMYTAUMM, 2 TEKMS BCISRCTEMS OTDEMENNA OT HeDLHQ -
COIHOCTH MIM NPOUXOXNSHHS uepes RECIHODORHCOTS: IDUMEHSHNE METOHA Ha-
ACHSHUA [EA ONpeJPJSHUE 3ICHTDMUSCKI SeJIMUNE,  [OCTDOSHWE HX rpady-

KO8R,

ﬂﬂ_mﬂmw_w,m.mwm OOPeI2JINTh BCe BOJBH ESIDARSHNA | TOK&, BOBHEHEIWE B
JHENAY R’ YHASaHHOMY B 3aDanup MOMERTY Uﬁw.?wwmmmu.d S®IIMCaTh YDaBHESHET
ITHL BOJH ‘B BHES DyHRLMA

) + e ot y) - ’ - 2
,RBG (X, T/ R&uﬁ#?ﬂ.« ._.:mm Lmol(e, 2/, Lobe b mm\.,
JOCTDOUTE ZDYT nox APY¥ToM Ppadiisd Boas HBODAMSHUA U Pe3 VIR THDYIOIHE

rpadus

. P T " e 2 ey S
UORTIE oo (7, 7)% Tt (2,T) # Satyg, (2,7,
& TaKxe rpadis roka

& " * b % ¢ . i
¢ (=, ﬁmu n‘wwnm‘%ﬁ (%,7} ikm Ema (4 7] luM. ot 7).
7. 2. Yxasaumm, ’ ’
7.2. 4. Beme (pwe. 7.1) CORESLMAT ABe CLMHAKOBYe JMHEE fes o~
TEER, ¥ KOTODNE nNaHu _
A - momnosce comporupieie, _
< - Bpems npoSera BOMNE BHoAb ORHOR JUBNH,
VOTOUHKK HaNDEMesus & « [NCIEBEISHHOTD ® nNepsodt  JpEid  me-
ICCDOCTEORNED MM YePes COCPeROTONEHENR SEEMeHT.
7. 2.2, Fossyramms COBEDUACTCE B MerTe COSRHHeHHS IHHHK B MOMeHT
Bpemenn L=g :
T 2.3, B xaxoi cxeme Baxozaves LEa  COCDeNOTOUSHHMY ANoMeHT:
\ COOROTHD e NN AEDYKTHREDOTE MYk SMROCTR , IINTOWHEE Ha IpgTeranHe
IEReXOTROrO PROLSCcOa. -

V.24 B HOKOTODHK CHSMAN 1vE THDOM PKATAHO CONpOTHAISHNE yTeu-
P -
R KOHNSHORTODR Ay, Bemmuisa SOTOPCrD  HEeCpDAHHeHHG  Soxbme

- R eraecs — T

~EHENE K DacueTyY. b =i

S e M i Ek et e ol
il e Rl R o e
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Il 2 L L . 1,25 0,27 S
Dt L sl | s o) o dprs ey
| -8 } 5 11 ] 100 | 40 | 15 | o8] | S S e, DR S R o
f T f —+— =<t ; =] U 4‘ Trunun WI... Periuus .
| 4 ] 10 | 1] 640 | o5 | o080 | 0,39 | _ _ S
fors ! | FE e i I Fez—= (17 ! EE | e
MoMeHT BpeMenu r s A KOTOpore pomso amﬁu. IoCTpoeHe pacn- . \bkn. 72

Dellelesye Hanupaxsum u TOHOB BIONE JMVHWY, SANALTCA B HONAX oT EpeMe-~ 5 . I e
s T Hume IDUBE I HE mqrcmmnm N,\\i 4 - . :

IS e = 7 T e

ITpynna S T - 3 | 4 ]

T e s SRS

(D" | 48 T asl 4p] s | : :

Hano; o=~ 30 B \mw_ = 1 KOM; T~0,5 Me;
R =4 KM £ -1,00 T

Lo sometTa Bpeseny 7 =8t E.ﬁawﬁmew PHCTpeneder e Hanpamoe-
HUL o TORCE BIOJR NHHEMH. ?ﬁ,u HROODAFEHA B i, i
H_mrnzx [ Paguer N llie Y By KTe 1o H_mf s IlepBag mumd Guua
dkeHA A0 H: Ew&ﬁ.mi m\. - BRODAA He Sapaxenn;  vomu & ARHARY He
SRalm:

&uhmmﬁl s . s\a\numﬁum =40,
Crcedu,s = 0 ma\um.nuﬁmh 2

2. I pagysra :mvm:x BOJH, BOTHISA0LY - B M2CTe 3aMiicanng K
i, CUODQASIHM HallpAkeidue HA KAoue

m\.u..w%h
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3. Yepes EBpemd g NepEHE BOJHE "IoCery?", cooTBeTOTREHHD,

AC KCRLA BTOPOH JMHWH, ¥ 7I0 HAYAIA DeDBOW JAMEUL
Jas pacusTa OTDAXSHINY BOJH BOONOALIVEMOS NOHATHEM O Koz duim-
SHTAX OTpameHus
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Jng OpOMBEONBHOTO Mectra B, OTCUMTHEASMOr0 OT Hauala Juemy 1

> ! sh bz 88
. - Z, 0= :
Cmp (2 ) =~78mA, Rw@o\,._ T
ApyrHX OTPAXCHWR LA SANGHHOIO BDSMEHM /= 2.8%°  He HAGIOILeTCH.
SHINPH BAPAMCHUA M TOKA NPHBENCHH Ha puc. 7. 6. :
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