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NPOCTEHUIKE KOMINOHOBOUYHBIE NPOCTPAHCTBA
FPA®OAHAJIMTUYECKOIO METOJIA BAPHMALUMU NYTHU NMOTOKA

IT. T1. TAJIMHCKH, B, C. COKOJIOB

(Ilpeacrapiena HayuHbIM CEMHHADOM TEOPETHUECKHN OCHOB 3ICKTPOTCNHHKH
u nabopatopuu portopHnix ICI HUH )

Hrolbl crenaTh YAOOHBIM NPaKTHUECKOE HCMOJIb30BAHMHE Bapuaunii my-
TH 10TOKa [1] B rpadoananutiueckon MeToje pacuera NIpoOBOIHMOCTE!H HJil
€MKOCTell, HeoOXOMHMO HMeTh Ha-
0Op TOTOBLIX pelnesHil AJ58 YacTo
BCTPEYAIOLIHXCH KOH(HTYypaunil
IPOCTPAHCTE, 3AaHUMAeMbIX OTJICdb-
HBIMH YacTSMH NOTOKA,

B nanbueiimen Gyzer noppa-
3yMeBaTbCsl CTAUHOHAPHOE MoJe B
NpOBOAAILEH cpejle ¢ 3aXalubIMA
NOCTOSTHHBIMHY  TIOTEHIHAdaMH 3JeK-
TPOIOB.

Hau6oxee npocto uacthHumbie

Yy NPOBOJAUMOCTH BBIpAXKAIOTCH  JIJIA
00pasmoBpix HOIeH  chepuueckoro
Puc. 1 H  HUJHHAPHYECKOrO  KOHJelcaro-

poOB.

Briaenum cektop cdepuueckoro KOHJleHCaTopa C LEeHTPaJbHBIM 06bheM-
HBIM = YIJIOM ® H paauycaMu BHYTPeHHeH I BHewHeft OGKJIAfoK 7| If ry
(puc. 1).

Aiibdepenunaisioe conpoTHBIeHe Ha sdeMente dx ATHEBL NOTOKA
pPaBHO

dx dx
dR = =", (1)
1S(x)  qox?

X — NepeMeHHBH pajuyc,
7 — VIeJLHasg NPCBOJHMOCTE.
[Ipontrerpuposas meipaxenne (1) B mpefenax or r, 10 r,, HOJAYUHM

CONMPOTHBJCHHE HA [yTH NMOTOKA, OT KOTOPOrO HETPYAHO HepelTH K 1po-
BOJAHMMOCTH

Teryry _ qori ry S, Ss
G = = . = . , (2)
rg - f"1 l rl l S1
rie l=r, —Fy — JLJIMHA CHUJO0BOH JHHHH MEXAY MNOBEPXHOCTAMHU HauaJId

noToKa S; = wr} ¥ KoHLA 10TOKA S, = wr?. 31ech U B gadbHeHmIeM Hii-
AeKc 1 oTHOCMM K MeHblieH NOBePXHOCTH, HHIeKe 2—K Goublieil.
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BeeseM HOBBHe 0003HAaYCHMA:

S .
G, = lli — NPOBOJAMMOCTE DPaBHOMEDHOIO (HepacWHpSIOLLerocsa) IoJs,

COOTBETCTBYIOW A NJIOCKOMY KOHJEHCATOPY ¢ n/oWaiblo O0KAaA0K S,
U TOR e JJUHOH CHJIOBHIX JHHHE [;

r
r»; 2

= —= — OTHOCHUTEJIbHBbIH Paaunyc;
Iy

S% =% — oTHOCHTe/IbHAs MOBEPXHOCTh, XAPAKTePU3YIOIAsS CTeNeHb pac-
1

IIMpPeHusa MOTOKa, H 3amkuleM NPOBOJAUMOCTL (2) Aasi ceKTOpa chepriyec-

KOro Komjeucatopa B Apyro#t gopme:

G=Gor,=G,V'S; =GyK.. 3)
K. — ko druiedt, YUUTLIBAIOIHA paCliHpEeHHe MOTOKA B cdepHyecKoM

KOH1eHcaTope L
K.=V§S. (4)

[Iponenas aHanOrHyHBle ONEPAUHU LJSI CEKTOPA MHIMHIPHUYECKOTO KOH-
Jencaropa (pic. 2), HOAyuHM CJeAyloHlee BBIPAXKEHHe JJIST  €ro IpoBo-
JHAMOCTH:

ah Yohr, ry—r S,
G — = . L ‘K.. (5)
rs ry,—r, ry /
In In —
7y ry
rie S, = oar; A—N0BepPXHOCTh MEHbIUEro 31eK-
Tpola,

!l =r,—r,— 1JIUHA CUJIOBOHU JHUHMH,
¢ — UEHTPaJbLHBIH YTOoJa LWJIHHI-
PHUECKOTO CeKTopa,
h — BHicOTa UMJIMHpA,
Ky — KoapprumeHT,  yuHTHIBAIO-
HM#A pacliypeHue [OTOKa B
LHHJAMHIDHYECKOM KOHLeHca-

TOpE
ra_
K:rq :r§~1=82—1. )
¢ rs Inr? In S5
In — : 2 oud
ry

Jag nuanHApa OTHOCHTEABHEIR PAaAMyC W OTHOCHTE/ILHAS NOBEPXHOCTL
paBHBl Mex Ay COO0H

%

# ———
, ==

ry _ ahry :i—S* @)
r. ahry, S,

OKoHuaTeAbHO 1A NPOBOAHMOCTH CEKTODA UHJIUHAPHYECKOTO KOH-
JleHcaTOpa UMeeM BbipaxeHue

G - G() KIJ.; (8)

S
1ot NpOBOAHMOCTS MAOCKOFO KOHAGHCATODA.

rie @, =

3aMeTnM, uTO 3HauYeHH KO3pdUUUECHTOB paciMpenus notcka (4) u (6)
NpUGAKHIKAIOTCH K eJHHHMLEe, eC/IH PAJAMYChl 3JIeKTPOJOB CTAHOBATCH OJIH3-
KHMM JPYT K JAPYry u/an 00a BeJAMKH 1O CPaBHEHWIO C JUIHHOK CHJIOBBIX
JHHMI.
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Ipaduks Ko3PQPUUHEHTOB PaCUIMPEHHS MOTOKOB B (QYHKIHH OTHOCH-
Te/JIbHOH MOBEPXHOCTH NPHBEAEHBI Ha pHC. 3.

Tepexonst K paaualbHBIM NOJAM, OAH3KHM MO KOHOHTYpALHH K BLILIe-
pPacCMOTpeHHbiM 00pPA3LMOBBIM TOJAAM  CPepHuecKoro i NHJIHHAPHYECKOro
KOHACHCATOPOB, 1, Pa3fenss MOTOK HAa YacTH B cooTBeTcTBhu c [1], GydeM
PACCUKTHIBATH POBOAMMOCTH 3THX YacTedl 10 (GOpMYysaM, BHIBEAEHHBIM I
oBpasuopsix nojelt. [Ipu 3TOM 3a pacueTHyr JJIHHY CHJIOBOH JIMHHI IpH-
HuUMaeM CPefHIOn A NAaHHOIO YYactKa, a NMOrPeliHOCTb OL@HHBAeM IO Of-
HOIEHHMIO PA3HHILI MAKCHMAJbHOH H MHHUMAJbHOH JJIHHBl CHJIOBBIX JIHHH

#a yuacTKe K CpejHed
5 = bvae — L .100%. (9)

cp
CreyeT Takxke YWHTHBATH OTJIHUHE CHJIOBBIX JMHHI OT HPSIMBIX [O OTHO-
LIEHHI0 MAKCHMaJ/bHOIO PACCTOSIHUS MeXKAY UPSAMOIl ¥ KPUBOH K JUiHHE NP-
MOH HWJIH O OTHOCHTEJBHOH Pa3HOCTH MX JJIHH.

B kayecTBe npuMepa ONpefesinM NPOBOAHMOCTL HA eAUHULY IJIHHbI
UEHTPHPOBAHHBIX HJNHITHUECKUX IHAMHAPOB (pHc. 4). B cuay cummeTpai
pPACCMOTPHM OJHY YeTBEPTYIO 4acThb CEYEHHSI.

MoxHo ykasars caeLyIoUUil NOPSAI0K AEHCTBHM:

1. DcKH3HOEe IOCTPOEHHE KAPTHHBI MOJS B COOTBETCTBHH C H3BECTHBIMIL
(2] npunuunamu. [Ipu 3ToM cyMMapHbLl MOTOK AesdM Ha TPYyOKH TAK, UTO-

3
X Ky
25 | =
2 ) i
s

15 7

2

S
{ 2 3 4 5§ 6

. Qoo b0
Puc. 3. I'paduxn  K03hPUIHEHTOB pac-
mupenns npocrpanctea Ky =(s—1)
In—1's, Kc=s05 Puc. 4
6b! nag Kaxnoil TpyOku ycaosHe (9) OaM30CTH K pPajHasbHOMY IOJIO OK3-
3aJI0Ch NPHEMJIEMbIM.,

2. Boiesenue napbi COCENHAX TPYGOK ¢ HOMepaMu I u 2, pacnonoxen-
HbIX BOJIM3HM BEpPTHKAJbHON JIHHHUH Gobg (pHC. 4), U BapbHPOBAHHe MOJOXKe-
HHEeM KOHLA rpaHMuHOl JuHHU (Hampumep, Ha puc. 4: b}, b1, b]) mpu 3a-
KpenJIeHHOM Hauajge 3Tofl JuHAM (@;) C UEIbI0O ONPEAeNCHHS HCTHHHOTO
MOJIOKEHHsI KOHIlA [PAHHMUHON JHMHUH 110 MaKCHMyMy CyMMapHOH TPOBOLH-
MOCTH 3THX IBYX TPYCOK.

3. PaccMoTpenHe 2-ii  3-fi TpPy6OK U IOBTOPEHHe ONHCAHHBIX ONEPaLHif
A5 3To# nmapol TpyOOK H T. I

4. Tlopropenne nponecca MPH BCTPEUHOM XOJe OT APYro# Hava bHOH
CHJIOBOS JHHAH (TOPU3OHTANbHON Qoo Do HA puc. 4).

5. TTosoxenne TpaHHIbl JHHAW BCTpeun OepeTcst CpeflHuM OT MOJyyeH-
HBIX NIPU ABHXEHHH C POTHBOMOJOXHBIX cTOPOH. KoHeuno, nosoxenre Kax-
7O PDAHMUHON JIMHHM 3aBHCHT OT IIOJIOXSeHHS BCeX oCTaibHbLIX, JloaTomy
BO3MOKHBl NOHPABKH BCEX YiKe YCTAHOBJEHHBIX I'PaHuIl MPH KamIOM clie-
Ayiomlem mare, Ho npakTHYecKd TaKHe NONPAaBKH 11e7eco00pasusl JHIlb Mpil
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3HAUNTENbHBIX NONpPABKaX M s Oaukalilell cocepuell IpaHUIbL.
6. Hocne ycranoBneHust rpamuu TpyGOK OCYLIECTBAsSETCH pacyer mpo-
BOAMMOCTeH TPYGOK M CyMMapHOH IPOBOAHMOCTH.
Jl1s wnoCTpanuy OnumeM pacuer Ads OXHOH Hapwl TpyGox ¢ HOMepa-
MU @ u b. Ilycte Sy u S;— cymMmapHble gas 5THX TPYOOK NOBEPXHCCTH HA-
daja M KOHIla MOTOKA BEKTOPA IIOTHOCTH TOKA (3JIEKTPOJOB):
Sl = Sla _I— Slb)
52 E— Sga + S?b'
Jntpr cpeiHnx CHIOBBIX JuHUE TPYGOK [, H l+ . Tlone xaxmoit Tpy6Ku 6y-

AeM CuMTaThb GIHM3KHM K PajHaJbHOMY LMIHHApPHueckoMy, Torja cymmap-
Has NPOBOJHMOCTD TPyGOK

Gab:Ga+Gb:GoaKa+GObe=
1Sie Sa—1 ., 1Sy, Sy —1

, InS, 1, inS; '
rie Szzi‘{a_, G()a:"f_‘_gi_a,
S1a ]a

Ananornuno onpexensgiores Sy v G,

BolpaxeHue cyMMapHCH IPOBOAHMOCTH TPYGOK MOMKHO NPeLCTABUTI
B BUJET

G, S !
— ~0d . 18
Gab“GOa<KaJF— va —GOa(Ka _S—_'—E“'Kb .
Toa la lb
Mexoanyio mosepxHOCTh BCeria MOXKHO TMOJRAHTb HA PaBHLIE YaCTH,
TO eCThb S = Syp = ... Sik, TOPAA MHOMHTEAL nepes K, B HOCACAHEM Bbl-

paxennn OyJler paBeH OTHOLICHHIO JIIHH CPeAHHX CH/JIOBBIX JHHMIL y4act-

KOB /,fl, = l,. HO npu mainlx papHamusx noJdOxeHMeM KOHUA rpaHuy-

HOH CH/IOBOH JIMHWH BeJIHUMHA CPeJHMX CHJAOBHIX JMHUE TpyOOK H3Me-

HACTCS HECYHIECTBEHHO W MOXKET CYMTAThCAd INOCTOSHHOH. Toraa oxonua-

TeJpbHO CACAYCT HAHTH MAKCHMYM CyMMAapHOH NPOBOAMMOCTH B 3aBUCH-
*

MoctH 0T Sq

Sia [ Sh—1 s (1 —Sg) — 1
Gy = Gog (Ko + 15 K,)) = 121 — ol =2 (10
oo = Goa (K, 1 15 K) = 1 [msa + ln(n_sa)] (10)
2

rae N = — BeJIMUMHA HOCTOsIHHAaH.

a

1
AHaTATHUECKOe HAXOXKIEHHE MaKCHMyMa 3TOi byskuuu npuHBOIHT
K DEIIEHHIO TPAHCUEHIeHTHOTO yPaBHEHHs, NOSTOMY B o6uIeM cayuae Bol-
TOJHEE HAXOANTH MAaKCUMyM YHCJAOBBIM mepeBGopoM. OmHAKO, ecilH OTHOCH-
TeJbHAA NOBEPXHOCTh S* He NpeBHINAaeT ABYX, TO B COOTBETCTBHH C rpadu-
KoM (puc. 3) ans Ko DUIHEeHTOB pacuinpeHus [pOCTpaHCTBA NPHOMHKEHHO
MOXHO 3aMeHHTh Bbipaxenue (6) Ha (4), T0 ecTb momoxuTh K= V' S*,
TOLa 3JIEMEHTaPHO NPOCTO AHAJHUTHUECKH HAXOAMTCS 3HaUeHHe S %5, CoOT-
BETCTBYIOIEe MAaKCHMyMY CyMMapHOH NPGBOAUMOCTH ABYX TPyGOK,
* 7 282
So = —— = . . (11)
(L +1 Sl + 1]

M1, Takum 06pazoM, HaXOAHTCH NEHCTBATEJNbHOE MOJOKCHHE rDAHUYHON Jii-
HHH TIpDH 3aAaHHBIX IT0JI0KEHUAX KPAHHUX CHJOBHIX JHHHUI,
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