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SAJAHVE » 3

PACYET TPEXDASZHLA HHHEHHHX NEISH ¢ HECKHY COMLAJIBHLM A
| UCTOUHMKAMA GG

BpeneHne

Carahpe TpenHasHavYeHo Ui NPaKTH4eCcKoTo OCBOEHMA CTYNEHTAMH
pacveTa MMHEMHHX S KTPRYCCKEX enel, HaxonsgIMxca non BO3NERCTBA-
oM NeproTRIeCRUX HECUHYCOWNANBHEX RCTOYHNKOB SNEKTPOTRURYLUX CUN
(C). llpm pacueTe TakKUX neneit HeCHHYCONNANbHEE KPUBHE 3IC peana-
rawrcA B TpUroHOMETpUYeCcKue PATH dbypoe.

Berpeuawinpeca B 9NEKTPOTEXHNKE HECHHYCOMNaNEHHE [epUONmTec
xie KpUBHE MOXHO pasnemmTh Ha TNBE PpymmHE:

a) nepuonMueCKue KPUBHE, HMEWTHEe ananuTHIeCKoe onncasue (Ha-
npAMep, TpanernenranLHoi, TpeyronLHon , pAMOY [O ALHOMU fopme) ; pas- '
xoweEMe UX B pAN JypLe NpUBORMTCA B CIPABOYHOA RHTEPATYPE [I,E] :

6) KpupHe HPOWIBONBHON fopMH; vame BCErO OHE 3a7maTCA B BANE
rpafuxa; pasnoxenue ux B pAn typhe NPOM3BOIAT rpafoaHanBTAYECKH

PeKoOVEHIATMA K COCTABNEHHD PAcULTHHX CXeM, & TaKke DOPATNOK
pacuera PIMOCTPUDYNTCA HB IpnMepe KoHKpeTHOil Tpexta3Hoi BMEeKTPH-
yeckoh neny ¢ HnepnonuyecKnvy HCCMHYCONNANEHHEMY MCTOUHAKAMH aliC.
Twry nohulk nmeT zanerud ofODMIAETCH B COOTBETCTBNN C NpUBENeHHHM B
HACTOGUIY VKA3anusaX 06pasuoM.

7. Onpcappme SIeKTPUUECKON 1enn

tla puc}l [oxAzABa B Cavom odileM BUNe Cxema, npennaraemaf [7nd
pacveTa. Cxema CONEPEUT CHMMETPHUHYED rpexhazHyn cHcTeMy HEeCHHyCO-
HNaaLHHx HCTOUYHNKOD AiC {coenpHeHHHX B Ape3ny), CAMMETPHUHYK TPEX-
npoRONHY©n ARHAN, CONEpRaNybn B ragmom nuueiiHoM NpoBone AKTHBHOS
R, ., munyxruskoe X,,, EMKOCTHO® Xe4 CONDOTHBIEHUA W JIBE CUMMET-
pUYHHE HATDYREN: NEpnyn, COCHMHEBHYD B TpeyronLhuK, CoCTOfuMi N3
conporusnennit K1 5 KXiur; Xs¢, n propyn, COCIMHEHHY® B 3BE3TY,
peTEW roTOpol corepxat BONPOTRENEHAA fg : Xi2 ; ‘Xcz . Ocume TOY~
0

wy porosunzon GUC u propodl HArpyaKRn ¢ NOMORBO KIDHE K41 coenung-

(5
3



WTCH MEKNY COOOH HYyMEBHM MPOBONOM C CONDOTHBIGHHAME Ky §; KX,p ;
Xeg - Kaxuass w3 peTsedf Harpysok B oGuem cayuae COIE PRHT AKTUB~
HOE, MHUYKTUBHOE M eMKOCTHOE CONPOTHBREHNA. B 38BUCHMOCTH OT HO-
Mepa BapMaHTa 3amaHuAd B HYNEBOM IDOBONE, & Takke B BETBAX HATPY-

30K HEKOTOpHE M3 OTHX CONpOTHBACHUA OTCYTCTEVIOT.
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s UBMepsionEe
COOTBE TCTBEHHO HHHeﬁHoe n fasHoe HEHPARSHEA WCTOYHMEOR

T4KKe amnepuerp A, B Hy ieBOM npovone. llokazanus
CHENYyeT olpene)siTe HEBaBACEMO OT BAPHAHTS.
HEHHOM [ooKeRmn xawda, OcTansaue UpusopH (BaTTMeTpH |
PH) BRINYAWTCA B AMHGHHHE NPOBONA W BETAH Harpy30it BUGOPOUH

GG g 4d
STHX HIpUoOopOB
HPR BRINCYEHAOM [ OTH Ho-
b aialle pMe -

YHO, B
3aBHCHMOCTHA OT BapHMAHTA 3ANSHUA. ;

2, Cocragnenne pacuyeTHOW Cxewu

Haxnel#t crynedT noayyaer mHOmBMmyaALen Kaproury (puc.2),
- CHYX8UYO IR COCTABAEHRA DPACUETHOR Cxeuy. Kaprodka coneprur xapa-
KTeépucTaky ucrounmka SC u napaverTpon cxemu. Hpoue TOro, B Helt
YRA3AHN MPUOOPH, MOKAZBHEA KOTCPHY Tpedyercs Grinene ¥yt

I F_') .i'.-:':_:'j$§_'l-
® e LRI HG

A
.



SAIAHME TI0 TOS J& 3 DBAPHMAHT 1 I011404
I e T e e

CAPANETP: ' '

A0 i 4 1R X | Xe .
A 70 TyHMA 3 3 2
FT = 180,0| I-A AP |. 9| 6 0
2= 4001 2 mre Lok 20 2

o-mposof | 3} 41 o

CLPRAEFATE: W 3,A13,A21,A33 v U (3-13)

Ppec.2

KAPTOHKM K MCXOTHHM NAHHHM 33TaHMA OTHOCHTCA ONWH M3 TPadMKOB He-
cuuycomnanshoit JIC dazw 4 noxasawnex Ha puc.Ils+d rtacn.I. Taw xe
‘0003HAYEHH NAPaMeTPH STHX rpaduKoB ¥ nasn dopMynH pasnoxeHns npp-
RENCHHNX KPWDNX B TPUTOHOMETPHYECKMH panm dypre. '

B neprom crondue xaprounm yrasay HOMED pRMCyHKa Tadn.l, Ha Ko-
TOpomM naoGpawren rpadmk €5 (Wl) w cremymwume napaveTpH, XapaKTepn-
ARIME STy MEePHOTMYeCKYl HeCHHYCOMmambhyn Kpmpyn: A - aMIIATY A
Hecupyconnanctolt JIC B ponvrax; FI w B - yraw mamepdevse B rpa—
nycax (manee B TeKCTe 5TH yIH odosHauswTea 6ykpavy ¥ p /3 coorger-
CTBEHHO) . ' '

B Tadn,I: ,

7= &% ~ nepwon mecwHYCOMNa MBHOR KPHBOK B pammanax;
K~ Homep TApMOHNEY ;
éfgﬁ- aviyryna K-# rapwosmey SiC B BoabTAx.

Bo BTOpOM cTondWe KapToukn YKA3aHH -YYaCTKY DNEKTpuuecKo cxe-
MH, comepkamme conpommenesns A , X, , X, , snavemms KOTOPHX B
OMaX [NA NeprRoff rapMOBMKY NPUBENeHH COOTBETCTREHHO B TPETHEM, YeT-
BEPTOM M IATOM CTOAGHAX. ' 2

B wnxneft crpore Kaprourn YKA2aHE NPUCOPH, NOKA3AHAS KOTOPHX
TPECYeTCA OUpenenmTH, @ TAKKE NADA BIEKTDMYECKNX TOYEK, MERIY KO-
TODNMA CHETYeT paccuuraTk Hampayemnc®,

Ha pume.3 noxasama snexrprueckan CXema, COCTARNEeHHAA MO N9HHHM
rAPTOYKH. CXeMy peKOMEeHNYeTesl COCTABMATH B Tako#t [OCNeNOBATENEHOCTH:

% locrenire mee npdpy B Bepxpe cTpoke KaprToyky ozHauAmT
HOME D Be pnaiTa,
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- coerpEnTe Pazewe GlC ( €4 , €8 , €, ) reseparopa no cxe-
me smesnn (dykBpenHse ¥ nudpoBHe OCO3HAUEHWA DNEKTPUYECKAX TOHEK M.
paMepaTe TLHHX pucopon CXeMH DNC.3 OCTanTCA TeMy xe, 4TO M HA
puc, I);
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~ REKMQUATHL B ARHeiftHHe Mpopona Kaxmno# dasH 0ocaenopaTebHO
aKTRBEOR A4 , MENYKTERHOE X7 M GMKOCTHOE Xes conmpoTmprenns,
apaueHNd KOTOPHX YKA3aBH HA pUC.Z B crpoxe "'mmHRA";

= BKMOYMTL HNOCNENoBATEABHO B Kakuyw BETBbL neppoft BarpysgKy,
COBIMHEHHOR B TPeyTONLHUK, CONPOTHBICHUSA Ry s Xyo 3 Xey s sHE-
JeHus KOTODHX yrasanu wa puc.2 B crpoxe "I-A warp.” (B mpumepe
Ker= 0); |

- RETOUMTL NOCHENODATENLHO B Kaxnywn BeTBb BTOPOH HArpY3KH,.
coeminennoft B speary, conpotmeresna Kz 3 Auwz 3 Xez o RraueHns
KOTODHX YKA38HH HA pUC.2 B cTpoke "<-A warp." (B npmvepe £§ =

Xiz = 03 '

L~ pEIOIHTE HOCENOBATENBHO B HYJNEno# NMDOTON KMY B COMPOTAB-
nenust Kp 3 Auo 3 Xco, sHAueHns KOTOPHX yKasaHH HA pUC.2 B CTPO-
ke "O-nporon" (B npmmepe Xeg = 0);

~ BIUIUHTH B OCXOMY MRUCDMTESLHHE TpReopH, YKAZAUHHE B Hi¥Hed
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3, Turyaewult npctT B pacunbpoBKa OTLETOR
MB 9 CCO PCRCP
H 3 TH
Katernpa TOG

canaunne 3

PacueT Tpex®asnux NHHEHHHX nenell ¢ HEeCHHYCOM A NEHEME
HCTOUHMICaUH
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PacundipoBra pes3ynLTATOB pacuera

_-’"] : » fz} - g} 2 ,
i Lff' & (“" / - [as ) ; 4 = £s
f;m ; 54_, v £ 4, - AUIINTYIHHE 3HAYEHRA KOM
nrercuwx OJiC da=n "A" neppoit, Tpetnelt p naTo#t rapuoHmk.
< 7 {3 AEC T
L s s L8 v Ly - nelcTRywIMe 3HAYEHWS KOM-

HACKCHHX TOKOR [18DROI, TDBTBPﬁ W [ATOi rapMOBNMK, HPOTEKAwNNX He-
pe3 yxazapuHil B HEEHE! CTpOKe KapTOYHM avepmerp, Bﬂnmqeﬂnﬂﬁ B NA-
IﬂTHHﬁ mpoBon (B paccMaTpuBaevou NDUMEpE amiiepmeTp ,,ﬁ X

- (7} - (3) - f

L osiep v Ly v L ysp 0 - IefcTBywuMe 3HAYEHAS KOMI-
AEKCHHX TOKOR Nnepnoit, Tperkeit n nartolt rapwoBwK, NPOTEKawIMX yepes
VKa3aHHHI B HpwHel CTPOKe KapToYKW avlepMeTp, BKMOYEHHHA B ONHY B2

BeTREH [epnoll Harpyaxy.
..'; Lf’r,] - {KJ.} '*' ‘f"’-‘J

Lasg % A4zd % 4K - nelicTBywuMe 3HAUYEHMSA KOM-
[IEKCHHX TOKOB Nmeppo#t, TpPeThei M NATOH TrapMOHWK, IpPOTEeKaw!mx uepes
yeanagHueuit B HpmHel CThoHe KapTO4YKKy amiepMeTp, BEMOYEHHH{t B OnHY B2
BETBEHA BTOpPOK HArpy3KH. |

s : £ 2) ) : :
| o (R " {
-ci._,’ ’ J'Q-pf s :q;.,' ©  — aKTWBHHE MOIMHOCTH mepBoi,

TPETLENl W MATO! TapMOHNK, YYACTBYOUME B IOKA3aHWY BETTM&Tpa yRa~
ﬂﬁHHovo B HuxHell cTpoxe XapTOYKH,

Mfd - reftcTBynIee 3HaYeHne nnHPﬁHoro HanpAReEnsd, HW3MepAeMos BOALT-

——ieTpor |7 ;

&kq:h neficroymiiee 3uayenne dA3HOro HANPAKEHWA, M3MEpAEMOe BOMEBT-
MeTpOM Ve & = '

i 4 - Heﬁan?mppp sHAueHne nuRettHoro TOKA, H3vMepseMoe amiepMeTpoM, -
BHIOYEHHEM - B NMuHellHuit nporomn, . ' ;

;f, ~ nelicTBRyNee 3HAYEeHNe da3noro Tokra nepsoft HAIpY3KE, M3vepHe-
_Hoﬁ amtiepMeTpolt, BEIVWICHHEM B ONHY B3 ce BeTeelt, _

l; ~ neifcThywice 3Hgvenne §A3HOTO TOKA BTOPON HArpys3KW, Hamepde—
MOE Bk MITEpMETROM, BICUTICUSHEHM B ONHY M3 ee Bernei.

. - aRTRBHaA M"'J"’Hﬁ["[‘l’:) navepaeMas BaATTMETPOM, VW"I’EEHHHM B RAX~-
Hell CThoRe 1":p'rc":f;r{;1,

i'I)

Lo = neiflcTeywnee 2pAYeHVe TOXA B HYAEROM NDOBOTE, N3MRPAEMOE

avnepierpon Ap
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4. Conepradue 3aualingd

%.1. PaznoxuTb B pAI PypLe HECUHYCOMTANRHYL 1epRONNIeCKyn
GG waaw A (B paccMaTpBacHOoM papuanTe ~ puc.3 ragn. L). OrpaHin-
qUTECA NIEpEHMM Tpemd T'aproBMKaNh. _

4.2. BunonsuTh rpadHueckyn NPOBEPRY [PAEWIELHOCTH pasaoneti
kpmso# 9IC B paAn ¢ypLe.

4.3, OnpenenuTih NOKA3aHEHA [prucoposn Ve bl A, n RONOA-
HETE IEHO TOK&3aHud annepmeTpob M BATTMETPA, YVKaraHHHX I B RH G
CTpOKE NHURMBMNYAMLHOR KapTOHKH (pce maMepuTeldbHEe NpUoopH OREKTPO~
METHETHON CHCTENMH) .

4.4. PaccYWraTh M IOCTPOMTHL KpuBJE M3NCHCHHH HanpArenud BO
BpeMeHn Mexny yKa3ahiuME B HpKBed CTPOKE KADTOMKA TOUKALN CXEMH
puc.I. PacueTH NYHKTOB 4,3 1 4,4 BHDOXHUTEL N7A 3aMKHYTOrO M pa-
AOMKHY TOTO NOROKEHUA KI04a.

5, Yxazadna K pacyeTy

5.1, Pasnoxenne B pAn Lype pecuaycounancioi 210
M XapaKTepUCTHEA CHaraemHx pAnd

Az xypca mareMmaTiky BIBECTHO, YTO MuOafd NEepHonnieckan chij b e
nHf, ynosreTBOpAwnwad YCIOBHD Impuxne (B SNEKTPOTEXHMKE BCE nepno-
muueckne GYHKUAN YNOBNETBOPAKT BTOMY YyCHOBMN) , MOXET CHTH Mpeil-
CTARIECHA B BMIE CHEMyLEro TpHPGHGMETpHHECHOEGIpHﬁB (pama Pypue):

s ; i J . A P i fn . '_‘,‘ A7 J’! . U
E’{}wﬁ = FEy e sn{w,t + 5 )+ E oy Si (& Wil + 35 ;-]ffz,gy sin (3, 1‘..43,-}"?..}

: ; et i
e s ST A : (i i ¢
Ry f(idfj" E, # 2 Egem ik (KWee 7 j‘;;) (1)
, k=1 '
£
3necs €W~ nepuomnueckas Hecunycoupanpuan QYHKIMA DpemeHi;
F, - NOGCTOfAHAA GucTaBnAwuad (HYaeBas rapMonana) ;

£?ﬂﬂJ?a{h;ﬁd§L OCHOEHAA —» (Neppas rapMoBUka);

Em.fq'/z;‘?wff*-‘ﬁ";)* K- rapucHMKa (BHCmAs Tapuounra nopanka "K'
- nppn K > 1);

IO



Lo Kot
rir g ?{ Gl
:»I.."
?_
7 - nepuon HecmHycomnanbHoit dyukmmu. Ecaum B pame (I) packpHTH
CHHYCH CYyMM YI'JIOB NJA KaxKNOl M2 UapMOHWYECKUX COCTARBAAWIMX, TO BTOT

pAT HpUMET BU

~ OCHOBHEA YacToTa (YacToTa NepBoft TapMOHmKM)'

Mg

oo

(e Ed : i :

elwt)= E, + Z} B S Rl E# 28 Com DS KW T (2)
K=

~a

F. 5

Koobdunmenrs pana (I) » (2) CBAZEEH CAENYOUHMY COOTHOMEHUAMY :

F’;:.-P "fxnw"%t ; Ckm = E,rm'/n}'zﬁr ;
e g £ LCkm

Exm Ty Bén t Lin Ye =arely y
- Bem

Ko sddunpen T Eg 2 5,&;77 i l{\m?

- [MOCTOAHHAA COCTABIAKINSH
T aén

Bl : v
fp = ) e(wl)at = “/f/ &(wt)o (wt) -
i A ﬁ 7

pacCYUTHBANTCA C IOMOUIB MHTET'PaMAOR!

-

.I-n -

J
~ KOoBHurUeHTH 1pY KOCUHYCHHX COCTABAAMIMX pANA
7 | ;:"

SRR el )
Lzr,f:-‘? = ";5“ ,5” ﬁfvfj-.ﬂ@ Kﬁp

_‘\f_

& T in fa/ AN,

- roBhhAIHeHTH PN KOCHHYCHHX COCTaBIALHMX pAna

A EJL
Cem = - elwt) car kw0, az‘--—/ o (w2 )cos k0, AwY)
! g :

"= ‘n..l

SHan kosfdnuuentn para (2), Jerko nepedTm x xoaobdurmentam pana
(I), poCnONML20BABUNACE COOTHOWEHUAMM, YCTSHABMMBALIMME CBASL MEXIY
ﬁw , Cxmn Egn.

BonsumacTBo kpusex JIC peannyux Hc'roquumn oo‘nanae'r C 11e Ty -
MY BATEMHA CUMMETDRN:

- Kpupasg B/WT)  cmvmeTpUYHA OTHOCHTENEHO OCM BOCTACC
(puc.41). Matemaruveckad 33MKCH CHMMETDHM 2TOTO BANA E/ﬁl‘/-‘-‘-é’{ﬁ/‘fﬁfj
B pasnoxennn  Tako# xpupoit B pAn the OTCYTCTBYOT HOCTOSHHAA ;
COCTaBNAIEA N YeTHHE rapmonnnn (£, = 0; 5;,47; fg,g; = 54;,@ sy
{:;,m N T D)
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Puc.4

~ kpwBad & ‘wT) cpwverpHuda OTHOCKTENLHO OCH OPIMHAT
(puc.b). ' '

g(wt)

Puc.5

MaTeuaTpuecKad 2380ECEL CAMMerpRyl STOTO EliA éﬁﬁﬂfﬁ==ﬁiifhﬁfi
B pASTORGHUA TAKEX KPHUBHX B DA dypbe OTCYTCTRYDT  KOLOHHINEHTH
MW CHHYCHHX COCTARNADUMX ( 11?‘=‘ﬂ§

-~ KpHEAS E[ﬁJfJ CAMMETPUYHA OTHOCHTENEHO HAUATKE KOODIARAT
{puc.B). MaTemaTHueCKAf 3AMMCH CHNMETDHA LTOIO PHiA FZ‘”J-~5711”*'

- =/
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TARTADTHA M Roe KOXIAMMMEHTH OpW KOCHHYCHHX COCTORNARNMY

4!-' ; 7 : -"H.-: "I‘"I" ! ey
( £g = 0; Lgxg = 0). B pane cnyvaen xpusne € (7)) odnsnawr
HOCHONTBERIE BUAAMA CHMMETPHMA ONHOBPEMEHHO.

1,

Wk uiL

PHC.S_

Pannowenne B pan Uypre KPMBEHX NPOH3BONLHOE fopvMH npomzponmT-
ca rpafoaHaruTRYeCcKuME BIM YACICHHEMPE meTonamm (Cm.OpuNOREHRe).
Paanowenne THNOBHEX KPURHX LNIONHASTCH C NOMOMBD IOTOBHX SHAMNTY-
yeokPxX QopMyn mnn Tadnng {I,Ej . llepen paznoweHnemM HeCHHYCOMIANE-
HOMT KDPROH B DAI CHENYET TPOaHANH3APOBATL BOSMOKHNE BHIH CHMMET-
Uy, HCEIOURB Teu CAVHM 3apasee B3 PANA HEXOTOPHE Craraevue,

senn JIC Tazm "A" conepmMT rapvMoOHWKMA, HOMep Kaxnolt M3 KOTOo-
DX mnpﬂwpmﬂeicﬂ pupazenmem K = 34 + I, rne 2 = 0,1,2,3..., 1O
cucTena 2IC Tpexdazsoro redepartopa nnd K = 1,4,7,10 ... odpasyer
ﬁﬁcwnuy npAvel nocnenoRaTeaLHOCTH © nopHNHom vepenropaund faz "A",
"B, TCM moyruom cinpmra Mewny E?AFJ’ fﬁ ' 1 ;,gﬁfIEOO'(pmc.T, a).

Demn 500 ~asy "A" conepMuT rapMcHUKR, HOMEp ¥axuolit B3 KOTO-
pax onpenenaered pupawesnes K= 3 £ + 4, rne 4 =0,1,2,3..., TO
cnerema LU rpexthennoro reseparopa mma K = 2,5,8 ... odpasyer cuc-
TAMY OCPATHON NOCHSHOBATENBHOCTH C HODEIKOM sepenopannd daa "A""C""B"

. "II. . } [ J : F]
W OYTTON CHRUTA MEeRny £ 4 % £‘f“ To0™ Lone, V. B).
A g2

sl

Gemn U0 dasn "A" conepmmT rapwoarwa HOMED KOTOPHX onpene-
rReTca BHpaxeppes K= 34 , e 4 = 0,1,2,3 ..., T0 cpcrens JIC
rpexgastery rodeparopa tw K = 0,3,6,9 ofpasyeT CHCTeMY Hv nenoft
' ' K} "43

, v
D OTIONDTORLIIANG ;v 7 ereyE o NBEra MownT ’E' ":’jq! J‘f:'l s r,.:_-njr“;.,
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0°(puc.7,8). Ha puc. 7 noxasaH NPHMCDH B3BUMHOIO PACMOJIONCHAM
pexTopos JJIC nepmodt, nATol u Tperneil TapMoHMK,

-1 *1 )
; * {':3 ¢ :;
Fg* E} )
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5{5)

1

720°
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\ 0 T e
Taxam 06pa30M, NOMYYMB pasioxenme mua £y (W), Hanpmep,

BUIA
!.'.} - , ij' . I Y ,5_
o !f". ‘po i / £ A [ Zad (20 kg A I
@(wff‘]"‘f:w? J’Mfff&"fr +“f:')+“"z'f.1'.? .,H‘-i-kf,«.-,ff‘,‘f";,r__ﬂ,«ﬂ ,—'l 7. ;gf %_;
HCHOAB3YA pHC.7, MOKHO sanucars nmA dasu npY -
s l " I
(7) 3) L7 A
N ,,-1;?"' 7 . 74‘.:
:95 [wz‘;:fm '-"f-u,.j’u){f’;. -120°, @ L ,ﬂf ,g,l_, _ ~r3/,¢-’_‘ﬁm£ 3_‘%”
+ ¥e #120°).

pp samacu JJIC "C" Taxke yYATHBaSTCA MOPHINOK q&pﬁﬁﬂﬁaﬁﬂﬁ das nnA
pa3HNX TapMOHHK.

Ina xpmsux C "AY, rpadurs KOTODHX nokazany Ha prc. i+
+ puc.4 B Taon.l, paanomeane B DAL 3anaHo fopmyol
=0

Vi 1

5‘4 {‘iuf s f J‘ir’lf ‘f& '-:J,ff- "'f:f} (’K-‘: 735, )
f

e E}ﬂ ke aummryna K-# rapuongen. Kax BHIHO R radK. L, BH-~
pakxeHne EZE’ IR KEKTmof M3 KPUBHX ONpensAdeTcd coorserctrywinel
bopuy o, B KOTOPYKW BXOBAT MapaMeTpH DIC,  OpUBENeHHHe B [IEpPEOM
crondne xaprouxku (pmc.?). Kpwsas, nokaszaHHafd Ha prc.3 radn.I,
CEMMETpHYHA OTHOCHTERBHO OCH adcrwce, T.e. & Wl e =8 ﬂ)f+~c,}

B MOSTOMY AN dypee maA arol mecwuycounamtmof mprpoft He CONEPRAT
nocToARHON cocraBRAnmed B URTHHX TANMOBNK,



B cooTBETCTEAE C mqpmynoﬁ pa3noReHns, Nnf aTo#t KpHBOR TPHEIO-
 HomeTpmuecKui# pAnl uMeeT cnemynuuit BHIL :

e, (wi)= EY cin b+, WED in 30, + 9 )4E P sinlSuyte Gt

tne Y, - wevanbhas gasa ocHoBHOR (mepsoft) rapmoHnkn (ee BEIRYMHE
B rpajgycax ykasapa B NEpROM CTONOHe KapTOwKd (cm.pwc.2);
Yi= 3¥, - navancHad dasa TpeThell rapMOHEKH;
Yo .m 54y 7 HBHANEHAR faza nATOX rapMOHEKM;
I3 7204 sin B '

bl ..';’EUE&, A

— ammmTyna nepsoft rapmoumky 3JC;

£l 7eod-in (58)
g LRV ARY
,4 ~ ammuTyna HecmuycompannHoft JIC, paMepieMad B BOXBTAEX;
A - yrox B rpanycax, odoznavesuutt ma puc.3 racr.l (sHauenud
A m A TnpuBemenH B [EPBOM cronéne kaproukn). C menso
yMeHLIeANA 0GLeMA BHUMCHEHWA B 3a7aHEM [IpejaraerTcA OrpaHHYATECH
MepBHME TpeMs TApMOHMKaMH 91C: mepmoft, Tperrelt u mATofR.

avnmuTyna naroft rapmonmkn IIC;

¥,

5.2. I'padnueckasd NpoBepKa NDABUIBHOCTHE PA3NOEEHAA
kpusoft JC B paAn Pyphre

llocne mpencTAaBIeHRd HecmHycounanbHo KpmBOH SlIC pamow Pypre
pHUOTHAETCA TpadNyeckoe NOCTPOEHWE CHHYCOWIH Kamuo# W3 YUHTHBEC-
MHX TapwoHuk, [If 2TOro C NOMOWRD BHPAREHRA

r*yfJ ; e
Lﬂ/‘? {'{wf,ﬁ E;KJ S /Kﬂ)fffLyg—)

pACCYATHBENT PAN MIHOBEHHHX sHauenwit 30C nad PUKCHPOBAKHHX 3HZ9E-
autt %, L . Hanuupe JCIOBMA CUMMETDA e (W, t |=-e[w,tHh) mna pac-
cMaTpupaewoll KprBoit NO3BOAAST OIrPAHMYATECH PBCHETOM (W) mamr nnA
[« Wt < . PesyneraTs pacuera CBONAT B Tadi.2. [ocROMERY nAf
nonxyueHns pesyasTApywue# kprBof P/ﬁfﬁ)cnenyeT CYMMApOBATH EPABHE
OTTETEHEX CHHYCOMNANBHHX TApMOHNK, PAcCYATAHEHE CHHYCOHMTH CTPOAT
na odwem rpafyke B IPOR3IBONBHO BHODAHHNEX, HO ONPHAKOBHY MACHTAOAX
auraTyns (o ocm oprusar). Macurad no oCH adormce {ocH Bpemens)

by
n
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AR AL AL AR 7

IMA H-# rapMOHUKE TOmEeH OWTH B3AT B K pes Coxnwe, yem mnd uepsol
Tak, HANOPEMED, OTPE3OK T'OPUIOHTANEBHOE OCH, COOTBETCTRYWIME & /2
(wxm 90°) mna mepmof TApMOHEKY, wiA K-# TapMOHEKZ BHpamaeT GoGOH
yrox » K pas Goaewmit, T.e. GyneT_paBeagti? pamman (mm K+90°),
IT0 OCCTOATENLCTBO HANO CTPOTO COGHOIATEH DKW [HOCTPOSHWH, OCOOEHAO
BHEMATENLHO OTKAAIHBATHL HavanbHyw $asy Kaxnoi rapuonudeckod. Han-
puMep, IUIA 3anaHHof kpueoik QNC, pPACCYNTEAHHHE TEADMOHMKN ¥ BX CYMMA
KaueCTBEHHO Noka3aHd Ha pwe.8 . (Havanedue @&sH OTHEARHHX TAPMOHU'
B NAHHOM IpuMepe paBHH HYJ®).

I
O




Uyumupopanue pana CUHYCOWNANBHHK DEPMOHNE MORHO [IpoBecTH
YHCTO Tpaduveckmd ciiocoGom. Ilpamep CyuMmpOBAHWA IBYX TapMOHMK
Ec:'s'f-h(ﬁ;tw‘;) Y E‘:}sth@ﬂihb‘ﬁmmeaﬁ. HA puc.8, a. CymmupoBanye ocCy-
MCCTBHHGTGH-B CHASIVilEM HOPATKE:

I. TlpomecTy B wacWTase OKPYRHOCTY pamgycoM é'(ﬂ W Efz%} .

<. Bnd waxuofl ORPYXHOCTV IPOBECTHM PANUYCH HOL YTIOM Y200
“7§3<(L COOTBETCTREHHO,

3. Honyuennme rtoury M (mepmag rapmommka) m 0 (TpeTss rap-
MOBUKA) NEepeHeCTH Ha oCh g

4. lloBopaynsad panmuyc HPOTHB yacomo# GTpenxy Ha OKpYy®HOCTH,
coorserernyonell neprofi rapvonuke, Ha yron ( ﬂ!tjf , OTKNAINBATE
TOT ®e yToid Ha ocy Wt , ¥ NepeHOCHTE TOUKY C OKpYRHOCTH ( £ v C

@ »or.om.). ' g

. lloBopayupad panuyc HpoTuE yacopolt cTpemmy Ha OKPYRHOCTH ,
cootreTcTEYIONE 3~ rapmoHnxe Ha yroa wt) s OTHISIHMBATE HA
ocy Wt yron B wacuTaGe TpeThe® rapMOEMKM ¥ IePEHOCHTH TOYKE © - - -
oxpysHocTy (I1,2,3 u T.m.). | :

6. COenmHUTE TOYKM COOTBETCTRYWIMX I'aDMOHWK.

7. MpocyMuupoRaTh I'aDMOHMEM IUIR DasHuX sHavenmlt w1 |

5.3. Onpenenenwe noxazanmit mpnéopos

Pexuw padord ynue#inoll merm, naxomsumedica mon BosmeltcrnmeM we-
curycoknaaeHol N0, pacCcYUTHBAETCH METONOM HANOKCHMNS. Hanpmmep,
QCIR MCTONHUK HecuHycommanphno#t JAC rnpenmcTaBiieH B BUIE CYMMH OG-
TOAHHON 1 CUHYCONIANLEHX COCTABIALUMX, TO DTOM HCTOUHHE MORHO pac--
CMRTPUBATE Kaw MOCHeNnoBarsibHoe COeNMHEHHMS YCTOYHUKR NHocTosHpof
JMC » BCTOYHKUKOB CHHYCOUTANbHEX DIIC ¢ PasJiyHEMK SHAUESHMAMY YACTOT,
amiamTy ¥ Havansbhux ©as, Hamnpumep, ecnm B BeTBER (prc.9, a) ERmD-
qeH HeCuHYConna ThHu HCTOUHVE, conepxamy# nepByw, TPETED ¥ HATYD
rapMonnkM, To neficrsue peTouwHuKa Taxo#t JIC, sHamoruuHo meitcrTeum
TpeX. HOCTHenoBaTeNbHO COeNnWHeHHNX UcToyHuKOB (puc.9, 6). Pacuer wemm .

e ool .
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B 5TOM Ciydae BHHQHHHETGH OTHeNBHO NJA Hamnoﬂ 13 TAPMOHUK HECUHY—
coumanpHoli JIC, IlpR 3TOM HEOOXOIHMO mia Kexknot @3 IrapMoHMK ompene-
JETH 3HBYEHAd conpownnneﬂnﬂ B Ccxeme. B yCnOBMA 3anaHud BCE conpo-
THBAGHNA BaraHH UnA NePBOd TapMOHAKH.
;  AKTEBHO® ConpoTHBREEMe K B ofuem cayuae 33BUCHT OT qaoTom
W HO3pACTAET C 66 DOCTOM BCHENCTBHME NOBEPXHOCTHOTO SMXPEKTa. Onea-
KO TAA HECORHUMX YACTOT M MaHX ceueHnii NMPOBONOB CYKTAWT AKTUBHO®
CONPOTUBNEHNS pemuunoft mocroAuHOl & £ s Cﬁﬂff )} n papHO# 8K
THRHOMY COIIPOTHEIeHAD [Ip¥ NOCTOAHHOM TOKe. B 3a87maHni 8KTHBHOS. CO-
NpOTHBNCHUE IPUAMMEETCH nocroaghol penwymHolt (me samucaAwe# OT HO~
wepa rapmonurn) K (K) = (") = R, tne K - mowep TapMOHHER.
MunyKTUBHHE W EMKOCTHHE GBHDOTHBH&HHH i1 pasMYHHEX 4acToT
HEeONMHAKOBH., CBA3EL MEKIY OTHMH COHpOTHBKEHHHMH nna K-t n nepﬁnﬁ
'8 pPMOH IK OHQBHGHHETCH cneuymmumn COOTHOWEHAAMAL

{f)
: (k) ;

5.3.1. Pacuer uenu Oes HyJNEBOr'O NPOXOna

JneKTpAYLCKAs CXewa, COCTABJNEHHAA IO TaHHHM WHORBRAOY a8 neHO%
Kapwoqxﬂ, norasava HA pHc.3. Hoﬁmmrypaunﬂ CXeMH 6e3 HYNeBoro mnpo-
BONZ COOTBETCTBYET DA3OMKHYTOMY [NOJOREHHD Kimoda (.K; )s

llora3annA BONBTMETPOB

Kax BROHO W3 pHC. 3, BOJLETMETD V¢ namepseT mue#Hoe HAanpAEe~
e wcrousukos SIC, a sonbTMeTp V; ~ QasHoe HanpaxeHue. lomoxe-
HUe KI0Ys B HYJEEOM NIPOBONE He BJMAET HA MOKA3aHUA- STHX npuGopoB.
llo ycnopmo B cxemy BRIMOYEHH NPMOODH SIEKTPOMArHATHO! CHUCTEMH, W3-
mepswiige neftcTpynuee sHaYeHne gecpHycounansHolt BenuunHy, le#tcTByP-
yee suayesne HeCHHycoMmanbEux SlC, HaNpAREHEA WA TOKa onpenend-
eTCs KaX cpenee KBanpaTHYHOS 3Hauenue nefCTByLIMX SHAYCHHHA £ ,
4/ w I ormnenbHEX TAPMOHUYECKMX COCTaBaAnnmX. C NOMOUBD BTCPO-
ro saxona Kmpxroda MOKHO NOKA3aTH, 4TO B NHHEHHOM HAMPAXSHAY HC—
rounAKon 9SIC OTCYTCTBYOT BHCHAE I&apMOHMKR HYyXeBol IOCHEnOBATERb-~
KOCTH, T.e. T'ApMOHNKE, HOMEpa KOTODHX KDATHH TpeM, B H83HNX HAIN-
pARGHUAX CYIECTBYET Be&Ch CHEKTP IapMOHAK 3AN8HHOR HECRHYCOMNANE-
goit BIC, : |

I9



Takay oGpazom, BOHBTMETP V,
 nwHe#tEOTO HaIPAREHAS

(g4 )2 fffé :
,w/f‘ En fo.

~ IeftcTnyonee suavenpe basHoro sanpaszepns

(412 4 (£)% 4 (¢ 7

&

NOKageT neiiCTBynuee 3HAyeHEe

BonbTMETD U5

llorazanns amniepMeTpos

Iz ynoGerna pacyera TOKOB TPeYTONLHAK COUpoTHBREeHNH NepBol

HETPYSKE menecoospasHo HpeotpasoraTE B OKBUBENEHTHYL SReany. [Ipe-
OCPBBOBANHEA CXEMA MOKe3aHa Ha prc.I0 (npnopH Ha cxewe pge m3006pa-.
Xery). Conpormprenns BeTBe# cumwerppuboi JUBABANEGHTHOR Speany p

~ TPK paza MeHLN® CONPOTMBNEHR! BeTpeRt Tpeyroisnmka, B cxewms

puc, I(:

' (1) {7) /%) 1
(k] ) '/l{ i’«’&; /KCZ ff’:'rf "Z." (%) o )

Lo 2hijkba] o8 25 esf B 22 S . i s 7
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' OuesumHo, qwo [0 CONPOTUBISHHD ZH 'npﬁTBKB€T°THK Lyq o We pas-
HEA TOKY T3 mg , [IpOTEeKawlieMy N0 CONPOTHBACHHD Z" ¢ (pmc.3l Ipwen-
Mad BO BHMMasue cmmweTpun Tpexfasnolt wemm (pac,IO), ¢ OOMOILD Me-
TOHa Y3/I0BHX HOTEHINANOB MORHO NOK&8&Th, YTO 1Jid NepBo#t u mAToH
rapuMoHNK noTeHmmany yanos 0,0” w 10 ommmarosu ( ¥, = 93"‘=fa o1
OT0 maeT I[paBo COSNMHATHL HA3BAHHHE YSJH IIPOBCIOM M PACHY2T CXEMH
BeCTH Ha omHy dasy. Toxm rapvoHMK, Kp&THHX Tpem, B cxeme puc,IO
OTCYTCTBYWT. llpuMep CXemH pnd pacuera TOKOB nepro#t ¥ mArof rapwo-
Huk Qase "A" nokasad Ha puc,Il. AHanNOrRYHHE CXEMH KMENT MECTO
I pacyeTd TOKOB IlepBoif B nATol rapMoHMK B azax "B" n "C".

5 2(1) 2 //6)
Ty

i) I(5)
Z!

Puc. 11

Toxn B BeTBAX CxemH puc.Il paccUMTHBAWTCA OTNENBHO NAA MEp-
Bo# ¥ nATON TapMOHMK NOCHM W3 M3BECTHHX METONOB pacuyeTa nMHeRHHX
nene# B YCTAHOBHMBLEMCH pexume, Takum oOpasoM, pacyeT TOKOB MORHO
BECTH IAA Kaxnoh dasH B OTMENBHOCTH, COCTABMB CXewmd 1nd das “B"

u "C", awaioTHyHHe cXewe, Nokasanoli Ha ‘puc.IlI, BAM BHNONHMTE pac—
yeT TOKOB TONBKO OAA dask "A", a sarTem nepelry X Tokam npyrux das.
lepexon oT ToKOB (a3u "A" K Tokam @ae el B v BHIONHAGTCA C [0~
MOWLbL Da3HOIO MHORETENA ﬁl"'af r2o° C y9eTOM M[OpPANKA YepenoBa-

HHA $a3 CHMMETPRAYHHX CHCTeM npﬂmoﬁ ¥ 0GpaTHORK NOCHENOBATEALHOCTRR .

ComocTapaad cxemd puc.3,I0 n II, HeTpymNEO S&METHTH, YTO [pO-
reKkaomm 9enez ammepMeTp A /3 InHehkawik TOK dasu "C" (puc.3) ect:
TOK, COCTOAIMA U3 TAPMORMK NPOTEKANTNX YBpes JMHeHHOe CONpoTHE-
HBHHP LaeB CXEME, COCTABJNEGHHOH mift pacuera TOkOB fasu "C"(puc.IZ).




Tarum oﬁpasom. aviepMeTp f4ﬁ [IOKa®eT meﬁcTBymmee sHaueHRe HGGHHym
COMNAaNBEHOrO HHHBﬁHDPO Tora dasy "C", omnpenensevoe ¢opmynoﬁ

//I f” +{-(/5,;

7

J-Af = J
V Z .
: [f) : P el
rne I, - waKcuManbHOe sHaveHWe mMHelHOTO TOka M@y "C" meppoi
TapMOHTKY .,

B cpAsw ¢ cpumeTpuell paccmaTpuBaemoit TpexdasHoil weny Moy m
TOKOB BC BceX (fa3ax paBHH Mexny codoit. IlosToMy morazaung amnepmveT-
POB MOTYT OHTEH BHYWCTEHH HE3aBHCUMO OT TOT'0, B KaKYD maqv BKJI0OYSHH
MPUOOPH MO pacyeTam, BHIOTHEHHHM, Hampumep, nid daszu Al Aynepmerp

Az BrmOYeH B BeTBH Bropofi Harpyska dasm A, TorcoermEeHHON K y3-
nmam IO » II (puc.3). Tok, mpoTexawimit mo sToif BETRBM, NETKO Olpene-
JATE U3 cxemH pme,IIl. Avmepwerp 4;{ [IoKaxeT nei#cTBynIEe 3HAUEHHe
HEeCHHYCOMNANEHOTO TOHE, [IPOTEKAWWero o BeTBU BTOPOHt HaTpY3KM, CO-
enwHeHHo#t B 3BERIY

(8] o ¥

/[t
rme jfmé{— MaKCUMaIbHOE 3H&YEeHpe Ieppoit rapMoHMKY Toxa dasu "A™
BTOpOit Barpysxy.
AvmiepmeTp Az3 BRMOYeH B BETBb, IONCOETMHEHHVD K yanam II un I2
(puc.3). ., (%)
Homnnerchut Tox I}q€} npotexawumit no sTof BeTBA, MOEET GHTH
Onpenened Pa3MUIHHME Iy TAMAS
8) OTHeNbHYD rapMoHmBYecKyn (Hempmvep, IepBYM) STOr0 TOKEG WMO¥-
HO ONpenenuTh C DOMOWBW BTOPOro 3akoHa Kupxroda, cocrTarmensoro. mnd
3gMXHY TOr0 KOHTypa 0-I-II-I2-2-0 (ppc,3)

JvHel HEe TOKM OTHeNBHHX rapMOHMYeCKHMX DazHHX a3 npeneapp-
TENALHO NONRHHM GHTHL ONpemneNneHH C NOMOIBY CXEM, NOMOGHHY HOKA=aHHOH
wa pnc,Il;

g8)  NO%HO pﬁuquTETn NPenBapuTeNHO OTHeNEHHE Iapuouuyeckne

TOXON _,,4 » .I " (pwe.I0), a saTem, zamEcaR HO BTOPOMY RAKOHY
Knpy rota yQHPH“HHE



1%/ !fﬁ) 1"{'{, ;(’K) . (k)
I:m _f I = Hj.vf__lf‘? 1

d (:;
ORpEIe T HanpHXeHue U -4 1A Kaxnoft rapuoHukn. llanee B 0007
ECTCTBUN C pUC.3 MOXHO ONpPEeNeNMTH KaXIyp IapMOHMKY TOXKA .353 no
aaKony Owa. Hanpumep:

B utore aniepuerp A33 nokaxer necTByiee 3HAYECHWEe HECUHYCOMMNEN b~
goro Toxka I3z , NPOTEKawilero no BeTBM Nepsoft HArPysKH, COeNAHeH-
HOW B TpeyrONBHUK

(1) :
i ”1 e e
=38 > )

(1]
e Tm,g —~ MAKCHUMENEHOE 3HAYEHWE NEpPBOK TapMOHMKH TOKS .Zj; Kpo-

Me Toro, NpuHUMAd BO BHEMAHKE, 4YTO amioepmMerp Az NOKA3HBAET TOME-
KO MOnyns meffcTsywrero sHayeHud KOMINEKCHOLO TOKa zg?f MOXHO PO~
BECTH CHeuywilee pacCyRneHue 1A onpejeneHnd [NOKA3aHAA HSTOro MHpR-
oopa.

B cummerpuusoit Tpexdassoll cucTeme K CGHPOTHBIGHmﬂ-Zf BETBH
TPEYTONLHAKA HATDY3KA (pne.3) npunoxeHo nmuHettHOe HANpPAXREHUE ﬁﬁf,gj
MOIY 1B KOTODOI'O B;h. pas GDﬁBmB MOIY A asHoro HaﬂpHEEHﬂHgyﬁ_ﬂ :
IpHNOREHRHOTO K COINPOTHUBICHHD Z, peTBy 3Beand (puc,I0), Hanpnmep,
WA MBKCHMATEHEHX 3HaYeHR?t RanpAKeHW! MOKHO 38MMCaTh fﬂqd ;zzyﬂ¢,
Moy nk TOKA B BETHEU 3BERIH

oy
o TR

=95
.
we M4
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-
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Moiyir TOK& B BETBH TPEYTOALHMKE

£y ;
s % ma V3 U mp Ymp L md
/ =il e = e i
L oy

£4 524 V3 Z4 V3’

Taxuyv o6pasow, MONYNbL TOK& B BETBM TPEYIONEHMEA CONPOTURISHUE
i )

Y3 DA3 MEeHLWe, neM MOTYAbL TOKA B BETBM 3KRBURANSRTHON spesay,

.8, NI NOBUATH> OOO3HAYSHAN MOXHO 33npucaTh



(k)
TPl kA
13 .
rne K~ Howep rapvonnmy .
Ilo nocnmennemy coornomesmn MOXHO ONIpene/mTL MORY M hefcTnviouny 2o
HeHUt OTHENEHNX TapMOHMYECHNX Toin .I}; s O DATEM I DOXORAHNe 8-
nepMerpa Azz

fion i) o
L3z = VI )+ (13)%,

I'ne Zﬁ? - neicraymnnee z2eayerpe nepro#t rapvonnky HECHEYCONTANTLHOTY

TOKA . . : i
Quesnnuo, yTo mpy PABOMKHYTOM KNOYe, yCTAHOBACHHOM B BYTeROM Npo-
Bore, Moxasawue amiepmerpa /ﬂ y BETOYEHHOT'O B 2TOT HY nepol npo-
BOM, CYeT paBEATHCH Hymo, Tak Kayx TOK uepea artor avnepseTpy He Ipo-
TeKaer,

lorazauma vaTTMeTpOR

B cxewe (pre.3) BarTuerp W3 WEHMEPAET "aKTUBHY® MOUHOCTE (azn
et Momﬂo'ncﬁasaTs,_qro ORTMBHAA MOUWHOCTH HECHHYCORNNANLIOTO Toxs
PaBHa Cyuve aKTHBHHX MOUHOCTSH OTIENhHuy rapuonnx Pz £ 4 008/
roe 2 8KTHBHAA MOMHOCTH HepEoi rapucunen, Ilpudapves no naﬁﬁanme,
9TO TOKOREA OONOTKA BaTTMETpa W ermouens HNOCNeUORATENEAD B IRHAH -
HE# npomon dasy "C", a8 odworka HaliDAREHNA NONKIMUeHa H2panne ni o
Paznolt JC &, » BHDAREHUA TIA aKTURHHX MONHOCTEHR OTIeNLHNY Papuo-.
HUK BMCRT 2pn '

' I o] e (51 Ersl
/1! Felt) als & p v 0,
BV fa f il i e XEZZ} £y
% (7]
e f} = KOMIAEKC nedteTeynnere supuennn nepmolt capuotpin DIG
* tasy "C";

3
b 5 { g 5 F.o) P
i ¢ — CONpAReHH HIT EOMIIAeRC AEHCTRYONEr0 3Haueyry HEe B

rapMoHuME TOKA dasy "Q";

sl el . e
i e fi A 5 & /
.f" " :E o tl i



n ! I'I ) '(j- j e an . :
ite &‘i u Y~ yraw mexny 9UC u impeiiHHM TOXKOM B dase "G Ho
neproft W NATOW rapMOHAKam COOTBETCTBEHHO.

- Pacuyer Kpupoif nampsxeHuA
_ Saranue mpenycuaTpuBaeT pacyerT ¥ HOCTPOEHNE KpMEOH M3MCHEHNA
Halpsisenisd - BO BpPEeMeHN MewIy BSanaHiHMKM SIEeKTPHYECKAMy TOUYKaMi CXeMu
(puc.3).

Kovnnexenue HanpaxeHusa Memrny STuuKM TOYKamM# PaCCYUTHBEWTCH CHb-
BOMHECIN METOTICH © TOMOWB0 3aKkoHa Oua n Kupxrofia mnd kawnolt ws
PepUONEYECKUE COCTaRAgnINX oTnelbHo. llanee DPOU3BONWTCH 2A0MCEH pE-
Ay ABTUPYDEEr0 HANpAReHnsd 1A MUHOBEHHHX B3HaYEHui, NpencraBadniliero
codolt cyumy MTPHORSHHHY BHAUEHNH HaNpAKEHUE OTNEeNBHHEX TapMOHMK,

B COOTRETCTBRY C MHIMBRIYaAARHON Kaprouko# (puc.2) B sapaHuM
TpedyeTcs paccunTaTi HaNpAmeHne Mexny rodkauu 3-13 (puc.3). Ouesnn-
HO, UWTO HAOpSAXeHWe Ha UTOM YYACTKE IeNl MOXeT OHThL ONlpeneneHo ¢ No-
voiLo zakons Owa, Tax, wanpumep, nud neppol rapMOHEKH

- (1) . (1) )

i

“ m(3-13) =Lpe £4¢ .
LGl pacyer HpenBapaTebHO O BHIONHEH i dasw "A", To mepexonm oT

midefinoro Toxa dasn "A" k upeftHomy Tokry dasw "C", KoTopo# NpHHANNE-
¥aT Touyky 3 u I3, ocymectBusgeTcd C HOMOUIBID G&3HOIO MHOXUTE NS
/1)

s ) . T () /5/ 2 ey (5]
ﬂﬂ?{.?'fﬁ) =0 Lo e i Unm (3-13) = Q%L pas E44 .

Peay ILTUEYGES HAPARCRAE Mewny Toqxamd 3-I3 B MrHOBeHHOW dopwe 3a-
MACH IPenCTARMASTCS KaK

(5) :
Uyes (W) = zﬁﬁw R (W, Y) # Uy jgegzy) SR (S0 # “),

."- 'r
e ?; W ¥r - Badsnnade dasy HanpAxeHnd neppoft W NATON TApPMOHHK
COoOTRETCTBEHHO,
ilocnennee BHPAXEHME NOREBONAET MpPenCTaBUTh 38KOH MAMEHEHWA MIHOBEEH-

HOTO nhaueHnsA Hanpsxewna 0/(3-72) rpadmieckw c mowmouEm MeTone, Mo-
KABAHEOTO HE pUC.B, a. '



9.3.2. Pacuer nenm ¢ HynepHM MPOBOIOM

Koufurypanma cxews ¢ nynesum NpOBOMOM IOK828HA HA pHC.3
IIpR yCNOBMA, YTO KM0Y, BKIOYEHHHE B RYmeBrod npowom, mamkyyT,

llokananyna voneTMETpOR

B cmmveTprunolt Tpexfasmoit cucreus JIC B nuHefHom Hanparenun
HE3ABACUMO OT CXEMH COenmHeHms Harpyaky OTCYTCTEYOT I'apMOHMKH,
¥paThue Tpem, llozToMy npy =ammxasmn wmoua TOKa3EHUE BOJILTMETPA
V, He mavenwrca, Brmouenue HYTEROTO IINOBONE HE MRMEHWT Takwe M
[IOKasakle BOMLTMETDA LQ TaK KaK aTOT BOMBTMETP HONKIDYEH [a—
panienvHo 3axmmam dazHoit éﬂC, B Howopoﬁ'npncchTnyeT BECE CIEKT]
TApMOHMK HE38BUCEMO OT CXewmH Harpysru. Taxums odpaszow, BONETMETP

Vi mnoxamer nefficTBynilee 3HaveHye mHelyoro HanpAaxesng

(112 6/,
Vi ? '/3",’//5147 : ; &, }g'

BombT™METp |, - meficTeyvmee sEauenme danmoro HanpaxeHns

4= JlES P (EFF + (EF
- Z

loxazaupa ammepmerpon

Ha pmc.I3 nokazaus CXema, MoMyuyeHHad nocne npeodpazoBayns
TPEYTONBEHAKE COMPOTHBNEHU! NepBoft Harpy2Kd B GKPUBANIEHTHYD BBE3TY
PR 3aMEHYTOM NONOXEHAN KTYg B HYIEHOM npopore (npudopd Ha cxeme

_ : (% _ .y (&)
HO M3o0paxesu). B aToft cxewme conpOTﬂnneHHe‘§} 2 £, ﬁj»AQQ ]

A, Tokw npamoft n odpaTHolt 1mocnenoraTe nLEOCTER}

ChMmeTpnunNe croremy TOKOB npavok B odpaTHOM nocnemonaTenp-
RocTeft no HeliTpannuomy NpoRoOTy He poTexamnT, Tax Kak WX cyvma
miel vomeRT Bpemeny panHa By nn
. g) £l 2 (5 ; 1"-5:"_

i ] ! . 13 - (7
Z; ""f_‘_‘ -r‘-,.c'rf.[ =é?)' f; "‘J-ﬁ ".Z'; =0

03



Puc.13

rpexdasHoll nenu (puc.I3)

C ygeToM CHMWMETDUH paccmanmnaemoﬁ
A nep-

y370BHX TOTEHUMANOB MOKHO [I0Ka38Th, YTO I
polt B DATOH I'apMOHMK noresmmand yanos O, o/ n 10 onuuaxoEH
(9%~#j%r = ?ﬂ? . Tarmm ocpasom, yBJAH PaBHHX [OTEHIHATOB
MOTYT CHTH COeMUHEHH MEXITY coGoit TPOBOTOM, @ pacuer CXeMH MOKHO
sectn na omuy dasy. Ha pmc, 14 mokapaHa cxema A pacyeTa TOKOE
neppoft W MATON TapuMOHAK $asu "A". Ora cxewma HE OTAAYEETCH OT pac-

c [owmoubin MeTona

Prc.14

OBTOMY TOKHM NepeOd # naTofl rapuoniK,
/43,4 , OCTAHYTCA TE K3,

yeTHOH! cxemu puc.Il,
ootexanine 10 aunepuerpam Az, Az
4TO § B CIyYAe DABOMKHYTOrO XM0da B HYNCBOM MPOBOTE.



B, Torwn uynerpoii nocnenogaTEHIHoan

Cxema Ha pwme, I3 cnmweipuqﬂa B gelt orcyTCTRYOT HYNORH
Bonma Mmexnmy yzaamm 0-0'n 0-I0 i

HANpAKEHNN ACTOoYHMKA nurauma. loovomy B HANDAREHUAY Uivenrz) ,;Mz -4
¥ J HDT FApMORNE, KDAaTHHX TPEM, YTo BAeYET 53 codoil OTCYTCTRIE
TOKDB aTnx rapMOHAR B BETBAX NEPBON Barpyskn, coemunennoit » Tpey-
TOJNLHVE, B TOKAX /MHMM ¥ BTOpOi

Harpyaxu, coenmueHHoll zpeznoft
JHETCH TPEThA TapMOHMKA. Tapwonn

KW, XparThue tpewm,
My HYnepoit NocnenoBaTenLHoCT. B cum

‘TPeTEe# rapMoNnKn B modolt MOMEHT Bpe
B COOTBETCTBIN

Tt e

12 npo--
CapMoONUKY, FD&TPHc [pﬂd D npHefinou

NOf B~
COCTOBIANT CUCTE-
METOENHOE TpexdasHolt nemn rorn
MENN ONUHAKOBN BO Rcex azax,
C NennuM 3aKoHOM Kupxropa

] ) -fs) : (3) 2 (3)
Ig = 4 +.5; _Z'f =5-"T,{f

B HyJaenom nmponone

Ypesuenne mwna tperref rapMoHNKED GOLT?HHGHHOP [0 BTOPOMY
Kapxroda nna sawksyTOTO koHTypa I-II-10-0-I (puc.I3) ¢ yuorom or-
CYTCTBHA TOKOB TpeThelt rapuoHmxn B neproit Harpyaxe

y MMCET BHI
£("5 j,f-;/’f (’5) (’3)

(%)
4 A4 (£ ﬁz }*'45 £,

S8KQHY

- (3 - (3)
Bupazan 2} / qapes .Z} , MOXHO 3anucars

g =

Hbcwewﬂewy ypapﬂeunm COOTBETCTBYET DACUETHAS CXoMA A TpeThEl
IapMOBNEN Dazu A ‘noxasanbad pa pmc.Ib. Ogemmmue, aro

TRETHA
TapMonnKxa TOka, mpoTerapuad b memy (pne. I5)

v

Z i

/__-:‘B)

Puc.I5



. (3]

~ :
T‘QJ _ = 4 . " 5 {fgzl B {/3)

. : ; : T my e
A _éﬂiﬁ # éf)-ri_‘?ﬁ) | e

ONHOEPEMEHHO [POTEKAET Yepes amnepMeTp Az (pnc.3). lpramvas BO
DHAM@NNe, YTO TAPMOHREM, KpaTHe rpen, o0pasywT HYNeByo HOCNenoBa-

/3 + (3) /3) =
rentHoCTE BeKTopon ( 77 -; =libi=dy ), uepes ammepuerp Ay
6y meT HpoTreKaTL TpeTLﬂ Papmoﬁmﬂa TGKH I“i’ﬂgzm#} . Tarum o0paso,

T

P BAMIHYTOM NONOWEeHMN ENWYa B HYJNEBOM IPOBONE MOKA3EHMA amiepver-
DOE Oy IYT-ONPENENATHCA CNENYOUUMY BHDPAXSHAAMA ¢

ff" 7 f o

i /fwff- ;.mi)) +(I /" :
3= ;/

z

/7 () 2 5'5') 2 fﬁ'/z

A f..--{fwz’l /f;-?;g }
*Ef‘l““‘ ~ = :

e,

Loma

[lokasaHud BaTTMETPOB

ilp BIOUTOYEHMM HYAEBOI'O MPOBOHa HAlIpAKEHHMA HA OOMOTHKAX HAlpH--
- KCHUA BATTWMETPOB HE M3MEHATCHA, TaKk Kak S5TH OOMOTKH noncneauﬁeﬁu
napamnensio 3LC, llo ToxoBHM OCNMOTKAW B&TTMETPOS, KOTOPHE BENOYEHH
HOCIIENOBATENBHO B MMHeHHNe NpoBOa, LUOTEKYT NONONBUTENLHO TOKA
TREeTLUX DPapMORMK, KaK @HIO NOKa3aHo BHme. Takum odpasoM, BaTIVerp

LJ} HOKaxeT AKTHBHYD MOUHOCTE 57 y ONperneAdeMyp CRenyuiligMm BHpa-
KEHVEM 3 | |

| ; ' = (3] */3 5) X X 5)
e ,é’é;ff‘.{f)_f;ﬂ)j"f /(’E.[E I )J [c{ "‘-.z:



Kpupaa wanpsaxeHns

B crABM C TeM, YTO I[Py BGMUKSHNY KIpUa B HYJZeBOM NPOBOHE 0
NMAHEHENY TIPOBOJAN NONONHATENEHO NOTEKYT TOKM TPEeTLAX TapMOHNK, OHY
COBNANYT UOMONHETENBHOE NANECHNE HANPAACHNA Ha COIPOTHEACHNAX NRHEN
(14"3; Zﬁj)_.

PesynpTUpyOLEe HANpAXeHne Mexry Toukawun 3-13 conep®nT npH
BEMOYEHHOM HYJIEBOM IIPOBONE BEChH CIIEKTP TapMOUMK W B MTHOBEHHOT Hop-
Me ZAMNACH HpEFOTHBEHETGH KoK .

) 2, S
f{}, a/f{)f/-— .-'?? J_/s; ;;J Jﬂﬂ/ﬂf*%}fﬁfﬁ fjr r‘) fffz-/ftf'b +§‘é fﬂ{ﬂf .—‘;’ (!.' JL‘? lfﬁ-‘ir‘i‘ %‘,f’,

| 2
g OCTROEHMA KpUBoil Hanpaxennd ihfﬁgﬁfukj pPaccupTHBanT
MPHOBEHHHE BHAYEHHA ero OTIeNbHHX rapMouir nad GuKCHponaHHby 3HA-
geHnit ﬁdf’ . PeaynpTaTH pacyeTe pEHOMEHNYeTCH CBeCTH B Tadil. 3,

| Tadmuna 3
[ Taupsrenna | WL '

t;ff'{j ' il 1 -F—;- -
“3"1’3_ J :E/é' "{"/j' L/;? r.?mf ff.-/éw | 7
(1) oK
Us-13
'3)
Ysiaz'

(5] z |
A/
“H3-13 _

o nauHHM Tadn,3 CTPOAT HEa ONHOM rpalfikKe CHHYCOUIH BCEX TalMOHMK
C yueroM pexomeHnaumi, npuBencHumpx: B pasuene 5.2. Cywuupya rpadi-
YeCKy NepRyo ¥ DATYH I'apMOHMEA, CTPOAT XPMBYD HANDAKEHAT MEHTY
royramn 3—-I3 npm pazouMKHYTOM Kiote, a Opndapns rpadyyecks K nomy-
yegnolt kpmmolit cuuycowny Tperhelt rapmMoHuKy, MNONyYanT KpUBYEL HAIpa-
ROEAS MeRTy HARBAHHHMM TOUKAMM IIDE 2OMKHYTOM HJoue.

Ha puc.I6 rauecTBEHHO M200pamesa KpUBad HaIpAmeHWd Ha yua-
crike Tpexdazuolfl neny 6ez HyAGBOUO Mporona M C HYJNEBHM NPOROIOY.
Hoernoenye wpupoft HanpAxmeHns Ex?igfﬁjf) MORHO BHNONHHTEL TpATH~
YECREM MeTOnmoM, MNOKARAHHEM Ha pnc.8, a, CHOENE TpH ['EpMOHVIH.
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