U3BECTHUI
TOMCKOI'O OPJAEHA TPYAOBOI'O KPACHOI'O 3HAMEHH NOJIMTEXHHUECKOTO
HHCTHUTYTA umenn C. M. KHHPOBA

Tom 179 1969

O HEKOTOPbLIX PE)XXHMHDBIX COOTHOWIEHHUAX AJid
HU3KOYACTOTHOIO NMAPAMETPOHA BE3 IMMOAMATHUYHBAHHSA
MOCTOAHHBIM TOKOM

A. . KYTSBUH
(anEllCTaBJIeHa HAay4YHbIM CEMHHZPOM Kaq)e,llpbl aABTOMATHKH H Teﬂeniexa}mm{)
B paGorax T. Xasacu u JI. A. Becconora [, 2] nokazana BO3MOXKHOCTh

NONAYyYE€HHUS NapaMeTPHYECKHX KoJieGaHHH ¢ 4acTOTOH OCHOBHOFO HCTOYHHMKA
. TATaHHA B cXeMe, HpHBe,E[EHHOH Ha pHUcC. 1.
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Puc. 1.

Kak cienyer 13 cxembl, nepBruHble 06MOTKH Wy BRJIOUEHH MOCJen0Ba-
TEJABHO. H COIJIacHO, a KOHTYpHble 06MOTKH Wy — mocjienoBaTeNbHO U BCTPeU-
Ho. BropnuHbie OOGMOTKH COBMECTHO C €MKOCTbIO 00pa3yiOT De3OHAHCHBIH
KOHTYD, HACTPOEHHbIl HA BXOJHYIO 44acTOTYy. B KOHTYyD BKJIOYEHO CONPOTHB-
JenHue Ry , urpaoliee poJb Harpy3kH.

OcHOBHOe OT/IHUHEe JAaHHOrO NMapaMeTpoHa OT IUHPOKO HCIOJNb3yeMOTO
8 yCTPOHCTBAX BBIYUCAHTEJIbHOH TEXHUKH M 2BTOMATHKH — OTCYTCTBHE [10-
CrOSSHHOI COCTaBJSIOULEH B HAMAarHM4YHBAIOIHUX TOKaX, YTO NPHUBOIUT K BO3-
OYXKIeHHIO yCTPOICTBA HA OCHOBHOH YacCTOTE.

[IpocTora cxeMbl HH3KOYACTOTHOTO HHAYKTHBHOTO IapaMeTpoHa 6e3
MOAMAarHHUABAaHYsA, BO3MOXKHO, CJHeJMaer TePCHEeKTHBHLIM ero HCNoJb30Ba-
HHe B AaBTOMATHKe U TeJeMeXaHHKe. -
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B nacrosmel pabore caesiaHa NOMbITKA YCTAHOBHTL -OCHOBHbIE COOTHO-
HICHHS MeXJIy AeHCTBYIOIIMMH 3HAYEHHSIMH 3JeKTPUYECKUX BeJHUHH Ha OC-
HOBE 3KCIEpPHMEHTAJbHOTO HCCJAeJO0BaHUs] IapaMeTpPOoHa, HMeIollero apocce-
a4 ¢ ko3pduuuentoMm TpanchopmMalli, paBHbIM eAHHHILE.

UeM Oauxke KO3(pOHIEHEHT TpaHCHOpMAUUU K €LHHHIE, TEeM 3aMerHee
pasHuna B (PYHKIHH, BbHITIOJHSEMOH KaKJAblM JApoccejeM B OTHAEJbHOCTH.
Kak npaeuso, 0QHMH M3 HHX MOXKET BHIIOJHATE (PYHKUHIO TpaHcpopMaTopa,
Japyroi — npoccedst ABOHHOTO NHTaHUA. Takoe pacnpefesenue ABAAETCS
CnyuaiiHbIM H 3aBHCUT OT (pasbl HaNpsKeHUs THATAHHS B MOMEHT BO30yxae-
HHUA KoJebaHuil, BeqrurHa eMKOCTH TakXe CYIECTBEHHO BJAHUSAET Ha pacnpe-
JeJeHne HaNPSAXKEHHH MEXAY APOCCe/IAMHU.

Hamu uccaenoBaJicsi mapamMeTpoH, paGoTamoniuii Ha 4acToTe 50 ay. Oc-
HOBHble JaHHBIE CEPJeUHHKOB — MaTepuas 3-42; wramn — 1I-32; Ha60p~
5,3 cm; NJOLLAAbL AKTHUBHOA cranau — 14,4 cm?; nnuHa cpeiHeil CUJIOBOM JH-
s — 21 ,0 cm; uncao BUTKOB W= W2—~300 CyMMapHOe aKTHBHOe CONpo-
THEJ€HUE NePBHYHBIX 06MOTOK 11 om, BToprunbIX — 14 0.

ITocTpoHM BEKTOPHYIO AHArpaMmy AJs clyyasi BO3OYXMIeHHs Tapamer-
poHa ¢ eMKOCTbIO 7 MKG) TO 3KCNeDHMEHTaJbHbIM JaHHbIM, IIPHBEJEHHHIM
B Ta6a. 1, R, =0 (puc. 2).

Ta6anna t

- C, MK
. 4 6 7 8 10
[TapameTpel

Uns (8) 135 140 145,147 152 170

Uwms (8) 124 155 162 147 170 175
Un.s.p (8) 115 140 147 | 156 170

I, (a) 0,17 | 0,322 '0,4/v,42 0.515 0,79
Ly (2 0.165 0 34 0.42 0,53 0,73 °
U (8) 84 102 110,105 112 115

Usn  (8) 98 112 120/117 122 130
I (@) 0.21 -0.37 | 0.4550.42 0.52 0,55
Ion  {(a) 0.33 052 |0.64073 -0.71 0.95
A 1.235 1,15 | 1,11/1,0 1.0t 0,697
Lon/ly 1,94 1.62 1,6,1,74 |- 1.38 1,2
Ioallo 1.57 1.405 | 1,41/1,7+ 1,365 1,718

L (@ 0,185 0,313 0,385,425 = 0,5 0,775

1 ; -

Hanpsi:keHHe Ha eMKOCTH OTcTaet Ha yroa 90° ot BTOPHYHOTO TOKa
¥ obpasyer ¢ OcCTa/JbHBIMH BEKTOPAMH HanpsKeHWii BTOPHYHOHA ULeENM® Tpe-
YroJAbHHK, KOTOPDbIl MOXKET ObITb IOCTPOEH METOJAOM 3aCeyex -

U(; — LQF + Uéll, ; (1)
rae ('o;, Upy— HanpsikeHUst Ha TpaucopmaTtope H jApoccene ABOHHOTO
MHTAHUA COOTBEICTBEHHO.

YcaoBno cuuTaem IepBHIE Apoccesb — TpaHcHopMaTopoM, BTOPOH —-
JipoccesieM JBOAHOTO NMHTaHHA.
YuuTHBAA, UTO aKTHBHOe CONPOTHBJAEHHE ETOPHYHBIX OGMOTOK MaJo,

uMeeM £y = Uy,
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PeakTHBHAS COCTABJSIONUIAS] TOKA XOJOCTOrO X0Aa [or =~ [y , Onepe-
xKaet E . Ha yroa 90° u coBmajgaerT NO HanpaBJ/EHHIO ¢ MAarHUTHHIM IIOTO-
koM @y Onpejne/uB akTHBHYIO COCTaBJsWOMYl0 TokKa [.r, Hampumep, Mo
- HU. U. Beaonoabckomy [3], HaxopuMm HanpapJeHHe TOKa XOJOCTOro XoAa
TpaHcdopmMarTopa U MepBUUHbIN TOK MapaMeTPOHa.

jxr:jor"l“ jan (2)
[y =l — lor - (3)

2

Puc. 2

Tok x0a0CcTOro xojaa aApoccessi /y, paBeH PA3HOCTH NE€PBHYHOrO H BTO-

PUUHOTO TOKOB (puc. 2):

' ]}kllzll—;lzll‘ (4‘)

[Mpunoxentoe HaNMpsDKEHHE MUTaHHs JIO/DKHO YPAaBHOBEIIMBATHCHA TeO-

MeTpHUeCKOl CyMMOll NepBHUHbIX HANpsiKeHHH Ha Apoccene TpaHcpopma-
TOpe: ‘ :

U, = U£T+Uln- (5)

Togo6HEIM 06pA30M MOMKHO NOCTPOHTb BEKTODHBIE AMATpaMMbl JJIA JI0-
6oro pexkuMa paccMaTPHBAEMOro apaMerpona.

AmMnantyaa KoseGaHWN NPH NMapaMeTPUUECKOM  Pe30HAHCe OTpaHHyH-
BaeTCsi HEJHHEIHOCTbI0 XapaKTePHCTHK 3J€MEHTOB LelH, NOSTOMY MOXKHO
BLIZIGJIHTD TPH KPAEBbIX 3a/1a4H:

1. Haxox[IeHHe YCJOBHOIl BOJbT-aMIIEPHON XapaKTePUCTHKH (8. a.x)
napaMeTpoHa ¢ BHIXOLOM HA OCHOBHOMH 4acToTe NpH BO30YXKMAGHHM ¢ ONpele-
JICHMEM OCHOBHHIX PACUETHBIX COOTHOILEHHI. .

2. Orpannuenye aMILIHTYAbl NapaMeTpPUYCCKHX KoMeGaHui Mo MaKcH-
MyMY. '

3., OrpannueHre aMILTUTY bl KOJeOaHuil O MEHUMYMY.

HauGoabmasg aMIAKTyAa KoJieGaHHH MMeeT MEeCTO IpH MHUHHMAJbHOM
HANpAMKEHHH HAKAUKH, MHUHMMadbHAs— DU  «KPHTHYECKOi»  Harpyske,
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yBeJNHYEHHE CONPOTHBJIECHHSI KOTOPOil NPHBOAUT K CPbIBY NapaMeTpHYECKHX
KoJaeOaHui.

1. HexoTopbe COOTHOMEHHS NPH BO3OYXAeHHH

Paccmorpum pabory mapamerpoHa npu BO3OyXKJEHHH, OTCYTCTBHU Ha-
FPY3KH W BeCbMa MaJjloM aKTHBHOM COIPOTHBJEHHH OOMOTOK KoJebaTelbHo-
ro KOHTYpa. o

Jl1a BbisiCHEHHst KPAeBbIX YCJOBUIT OblIH IOCTOPEHHI B. . X. JJS OJHOI0
xpocceas (kpuBas 1, puc. 3) u ABYX Jpocceiaell COBMECTHO (KpHBas 2)0. Kpu-
Basg 4 HalJeHa 3KCIEePUMEHTaJbHO NPH BKAIOUEHUH B Ko0JeOaTe/lbHbiH KOH-
TYp Pa3/MUHBIX €MKOCTell H XapaKTepH3yeT BeJUYHHY HaNpSAXKEeHHs HAa KOH-
JeHcaTone B MOMeHT BO3GVXKAeHHs, a TaKXKe YCJOBHYIO B. a.X. HHAYKTHBHOMH
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Puc. 3

YacTH MapaMeTpOHa € BHIXOAOM Ha OCHOBHOII yactore. OHa HauuHaeTca He
U3 HayaJla KOOPIMHAT, TAK KaK MPH MAJBIX €MKOCTAX B CXEMe HMEET Mecto
pe3oHaHC ¢ yIBOEGHHOH 4acTOTOH HCTOYHHMKa NUTaHua (3omua 1). B.a.x. mu-
HUMJbHOA €MKOCTH, NPH KOTOPOH yiKe BO3MOXKEH MapaMeTpPHYECKHH peso-
H3HC Ha OCHOBHO} YacToTe, sIBJAAETCH KacaTeJbHOH K B.a.X. OJIHOTO JApocce-
Jsi. Briouenue GOMbLIMX €MKOCTell NPHUBOAUT K HACHIIEHHIO TpaHcdopma-
Topa (B,>>1 Tecra), B cxeMe HMeeT MeCTO MeMJIEHHBII DPOCT HalpsXKeHUs
Ha eMKOCTH, KoneGaHus HeycToiunssl (3oHa II1). ,

B sonax II n IIl ycnoeHas B. a. X. HHAYKTHBHOCTH NapaMeTpPoOHa C BBIXO-
IOM Ha OCHOBHOH 4acTOTe ¢ JAOCTATOYHOH TOYHOCTBIO IIPEACTABJASETCH TMOJY-
TOPHOM B. a. X. OAHCTO Apocceass (KpuBas b).

Uy =1,5UL = f(1,). (6)
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Kax caenyer u3 Taéa. 1, HanpsiKenue NHTaHHS B MOMEHT BO3GYXKICHHS
PaBHO B NIEPBOM NPUOJHKEHHH HANPSAKEHHUIO HA €MKOCTH

. Uns = U ¢ _ (7)

B T26a. | npuBemeHbl 3IKCIepHMEHTA/bHBIE H HEKOTOPble pacYeTHble
NaHHble Ads1 NapaMeTpoHa B MOMeHT Bo3by:xaeHus. OcHOBHble pacyeTHbie
COOTHOLIEHUsy MOTYT ObITb HaHAEHB ZOCTATOYHO IPOCTO MHPH H3BECTHOH
VC/JOBHO# B. a.X. MHAYKTHBHOCTH NapaMeTpoHa, Byaem cuMTaTh 3agjaHHBIMH
B. a. X. OLHOTO ApOCCeNs MapaMeTPOHa H OCHOBHBIE TApaMeTPhl CEPACUHHUKOB,
BK/IO4ast 06MoTOuHBe Jauuble. IIpu kosdduiuente TpaHcPopManuu, pas-
HOM eJlHHHIlE, B. a.X. YCJAOBHOH MHAYKTHBHOCTH MapaMeTpoHa olpejessercs
u3 poipaxenus (6). Touka nepeceyenus B. a.X. eMKOCTH (IpsiMas 3) W B. 4. X.
YCJOBHOH MHIYKTHBHOCTH (KpHBasf 5) JaeT HaM 3HAueHHe HANPAXKEHHS HA
€MKOCTH H HANpsiXKeHHA MUTAHMS B MOMeHT BO3OyxkAeHus. Pacuernwe 3ma-
UEeHHs HANPSKEHHHA MHTAHHA [OPHBEACHL B TPeTbell CTPOKe TAGAHIbI.

B HMHAYKTHBHOM MapameTpoHe, Kak M npd (GeppopesoHaHce HampsKe-
HHHA, NEACTBUTENBHOE 3HAYeHHe TOKa KoJe6aTe/IbHOrO KOHTYpa HpH BO3-
Oyxnenun 60Jble TOKA, ONPeLe]IeHHOTO 0 $opMyJe
s

. 1, =Yes 8)

I HaxoX[IeHHs HNeHCTBHTeNbHOrO 3HAUeHHs1 BTOPHYHOIO TOKa MHpoO-
BOJIMM NOCTPOEHHMS, KaK NpH (peppope3oHaHce HanpsKeHul [4].

OTpesok oa Ha OCH OPAMHAT, 3aKJ/LIOUEHHBIH MeXIy HauaJloM KOOPAHHAT
H KacaTendbHO!l K B.a.X. YCJOBHOA HHAYKTHBHOCTH NMapaMeTpPOHA, ABAAETCA
HeoOXOAHMBIM HaNpsKeHHeM [JA (¢eppope3oHaHCa IPH JAHHOH E€MKOCTH.

'—/2‘é _/;27- : -

Puc. 4.
Kaca're.nbnas{ HPOBOJIHT-CH napanneﬂbno B. 4. X. €MKOCTH, TAaHTIeHC yraa Ha-

w
HanpsKeHHsl Ha AKTHBHBIX CONMPOTHBJEHHSAX OOMOTOK KO/A¢6GaTeNbHOTO KOH-
Tvpa (npaMas 6, puc. 3), HaAXOAHM pacyeTHOe 3HaueHHe BTOPHYHOTO TOKA

4, 3anaa 2258 49
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napamerpona (orpesok aa,). Pacuernnie u 3KCICPHMEHTANbHbIE BTOPHUHLIE
TOKH — /4., [y — ripuBesieHb! B Tabu, 1.

Pacnpenenenre sropuunbix nanpsixenufi no obmorkam Ux u Ug,
NO3BONISIET ONpPeeNUTh HAMArHHYMBAIOUIHe TOKH [or U /o, 10O B.a.X. OAHOTO
Jpoccenss MJAH, HA0OOPOT, MOMKHO HAHTH HaUpsiKEHHEe 110 HaMaTHHYHBAIo-
HIUM TOKaM.

Bekrcpuylo nuarpamMmy B MOMeHT BO36YXK/JEHHS MapaMeTPOHA MOKHO
TIOCTPOUTDL 10 H3EECTHHIM Y€ 1aHHbM H C YYET( M OTHOU €HHH 1 op//o W Loif 1.

Kax noxasajd pacuerbl, OTHOWEHHE /4,//o, TPH H3MEHEHHH eMKOCTH
ot 3 mo 24 mvgp xoaebaercs mexav 1,2 u 1,8,

Bekropuas auarpamma (p:c. 4) nocrpoena 6e3 ywueTa MATHHTHOTO
paccestHus AJd NapaMerpoHa C e€MKOCTbIO 7 M¥() W C JAONyLIEHHEM, YTO
IOT_12, Im— 1,8/,. Tlpn mocTpoeHun OWJH VUTEHBI NajeHus Hanpaxe-
HUH HA aKTHBHBIX CONPOTHBJAEHHAX OOMOTOK. ,

IlocTpoense TpeyrosbHuKa I[ePBHUHBIX HamNpsiKeHHH MPOH3BOAHAOCH
cnocobom saceuex. B taba. 1 gas emMKocTH 7 MK NpHBEJEHHl NMOJHOCTBI
3KCINEePHMEHTaNbHbIE U DACUETHEIE andble, NOJTYUYeHHbe H3 BEKTOPHOH aHar-
pammbl. Ilocseanue 3anucanbl B 3HdMenareaun papo6u, B 8 m 9 crpokax
Ta6J. AJs 7 MK} BIHCAHBI He HaMaTHHUMBAIONIUE TOKH, d TOKH XOJIOCTOrO
xona. :
2. HexoTopble COOTHOMEHHUS NPU MHHUMAJABHOM

HanpsAXeHHWHU HaKayKHu

Ilpu yMeHbLIEHHH HAaNpPsKEHHs] NUTAHHS TPOUCXOAMUT YBeJIHUEeHHe Ha-
NpsizKeHHsT Ha €MKOCTH, HO OHO OTPaHHYEHO 10 OCH OpIAMHAT KpHUBOHX 2
(puc. 3) Ilpu eMKocTH, B.a.X. KOTOPBIX SABJSIOTCS HOUTH KacCaTeJbHbIMH
K B. a.X. ofHOro Apoccens (Kpuead l), HMeeT MecTo ellle OJHO OrpaHHUYEHHE
KoneBanuil no makcumymy. Heno B ToM, 4TO HanpsKeHHe Ha €MKOCTH MpH
napaMeTpHyeCcKOM pe30OHaHCe ¢ BHIXOAOM Ha YABOGHHOH 4acToTte, a Clelo-
BATeJIbHO, B. a. X. HHAYKTHBHOH 4acTW NapaMeTpPOHA BbIPAaXKaloTcs KPHBOH 2.
Ona oxaselBaercsi Kak Obl «3aHATOI» IapaMeTPUUECKHM pe30HAHCOM Ha
yABOEHHOH YacToTe. DTO OrpaHHueHHe II0KAa3aHO Ha PMC., 3 NYHKTHPHOH
JIHMHHEH. .

Ta6auuma 2

C, i 4 6 7 8 | 10 | pumenanne
Uq max 145 190 | 201 220 240 [Tpyu Munu-
y 174 h 51n o | MaabHOM Ha-
(8) 173 | 205 | 220 | 230 | 248 MpARAHHH
——— I NIHT3dHHS
. I o 0.193 [0.365 {0,455 | 0,6 | 0.8

(a) 0,22 |0.3s (0,49 | 0,57 | 0.77

Upwin | 8 1105 | 16 |15 | 130

(8) 78 98 | 107 | 113 | 123
I min 0.12 |0 2> |0,28 0325 0,44 | TIpu ,xpH-

narpysxe -

@) 0,1 0.185|0,24 0.28 | 0,39 |Tmuscxoii*

-+ HesaBucumo ot pexxuMa paboTel napaMeTPOHa ClipaBe AJHBO BhIpaKeHHe
UC<UC+URH:U2T+U2117 : (l’)
rie  Upy — MajeRue Hanpskeuus Ha HaArpyske. .
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Ha ocHoBaHHH 3KCNEpHMEHTaNbHBIX JAHHEIX MOMKHO CKa3aTh, UTO MakK-
CiMaJibHOe HalpsiXKeHHe Ha €MKOCTH OllpelessieTCd TOUKOf TepeceueHus
E.a.X. EMKOCTH H KPHBOH 2, CIPOEKTHPOBAHHOH HAa OCb OPAHHAT; BTOPHUHBINA
TOK — MPOEKLHEeH OTpPe3Ka, OrpaHUYEHHOTO 3TOH TOYKOH, HA oOcbh abcuuce.

ODKcnepuMeHTa/bHbie M pacyeTHble NaHHbie O BBHIACHEHHH OrpaHHUYeHHI
HaNpsKeHUss Ha eMKOCTH 110 MaKCHMyMy W MHHUMYMY NpHBedeHHl B TabJ. 2.
B uncaurene npo6u npuBOASTCH 3KCNEPHMEHTAbHbIE JaHHbIe, B 3HAMEHATe-
Jle — pacueTHble,

YMenbllleHHe HANPAXKEHHs] HAKAYKH 1O TOYKH CPLIBaA npuBozmT K 3Ha-
YUTEJbHOMY YMEHBIIEHHIO HANPSXKEHHS] Ha TpaHcpopmaTope H HE3HAUHTE/b-
HOMY HaCBIIIEHHIO Jpoccesis. MUHUMalbHOe HanpsKeHHe Ha TpaHchopMmaro-
pe, Npu KOTOPOM ellle BO3MOMKHBI KOJleGaHHsA, ONpelesseTcs TOUKOH mepece-
YeHHs B. a. X. eMKOCTH H OJHOTO Apoccess (OTPe3oK 88): :

U2'rmin = 68. (9)

Hamnpskende Ha Apoccene ABCHHOTO NHTaHHS B NEPBEOM NPHOJIHKEHHH
PaBHO HallPAXKEHHIO Ha HEM AJA CJayyas BO3GYKICHMA.

Usa = Uppan. (10)

MunHManbHOe HANpSIKEHHe HAKAUKM MOXKHO ONPEeIeNHTb C AQCTATOY-
HOH TOYHOCCTBIO B 30He I Kak oTpe3ok Mexay HauyaJoM KOOPIMHAT H TOYKON
IepeceuyeHHs1 KacaTeJbHOH K B. a.X 00oux HApocceneil (kpuBag 2) (raba. 33.

Taéanuna 3

[MapameTpst
Un mins 8 | 70 | 72 | 70 | 80 | 122
Unminp 50 | 70 77 84 | 97 | 148

3. HexoTopbe COOTHOWEHHS NPH KKPUTHUECKO H»
Harpyske

MuHuMmanbHOe HampsXKeHHe Ha €MKOCTH, IPH KOTOPOM ellie BO3MOKHbI
KoJIeOaHHsl, 3aBUCUT OT BEJAMUYMHBI HATrPYy3KH, a TaKXKe OT AKTHBHHIX COMNPO-
THBJIEHHHA BTOPHYHBIX OGMOTOK M He MOXeT ObITh MEHbIUe, 4eM HalpsKeHHe
Ha tpaHchopMaTope B MOMEHT BO3OYXKAeHH:

Uc min >/ UQT.B-

: - (11)

Crenyer oTMeTHTD, UTO yciaoBHe (11) clipaBedHBO lipH MHTAHHH CXEMbl
HanpsixkKeHHeM, DABHOM HANpPsXKeHMIO BO3OYXKAEeHHs WM  [PEBbILIAOLIEM
€TO MakcHMyM B 1,2 pasa. B sToM c/yyae HarasiiHo BHJEH CPHIB H. BO30Y K-
AleHHe napaMerpuyeckux KosebGanuil. [1pu Gonbliem HampsAKeHHH HaKauku
3HauMTeJbHble KOJeCaHHsl Harpy3KH BefyT K M1aBHOMY H3MEHEHHIO HAImps-
JKeHMS Ha BLIXOJE,

BesuynHa BTOPHUHOTO TOKAa OTPaHH4YeHa NepreHAHKYAAPOM K ocu abc-
LIHCC, NPOXOAALIHM Yepes3 TOUKY Ha B.a.X. eMkocTH U,n, . B taba. 2 npu-
BEJEHbl 3KCINEePHMEHTAJbHblE U pacyeTHble 3HAUEHHS Hanpmxeﬂnn H TOKOB
J1st JAHHOTO caydas.

OpHEHTHPOBOUHO MOXKHO CUMTaThb <KPHTHUECKOE» COHpOTHB.HeHHe Ha-
TPYSKH parHbIM (0,2 + 0,3)X. mpu moc/ie0BaTeNbHOM COEAHHEHHH C €eM-
KocThio (2,3 + 4)X — pH napaJiesbHoM. BoapunioMy conpoTHBIEHHIO npH
TIOC/€A0BATE]bHOH HAarpy3ke COOTBETCTBYET MeHbilee OpPH TNapaJjesbHoH,
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Buipoam

I. B MHAYKTUBHOM NapaMeTpPOHe C BLIXOJOM Ha OCHOBHOM 4YacTOTe OAHH
u3 Jpocceseil paGoTaeT B pexxnme TpaHc(OPMATOPA, BTOPOH — B pEXHME
Apoccenss ABOMHOTO NMHTaHMA, 4TO He HabJIONAeTCss B TAKOM JKe MapaMeT-
pOHE C BBHIXOAOM Ha YABOEHHO# 4yacroTe.

2. B paGore fpeaJtaraercs HCHOJAbL30BAHHE YCJAOBHOH B. a. X. HHAYKTHB-
HO# YACTH, UTO JeJaeT JajbHefllne pacuyeTsl AOCTATOYHO NPOCTHIMH (BhIpa-
#KoHue 6).

3. OcHOBHBIE COOTHOIIEHHS HaNpPSXKEHHH H TOKOB JJisi mapaMeTpPOHa
B KpaeBbiX pexuMax MOryT ObiThb oOfpejesenbl ¢ JAOCTATOYHOH TOYHOCTBIO
rpauuecKHM Cnoco6oM ¢ IPHMeHeHHeM BEKTOPHBIX AHarpaMMm.

4. B paGote npuBejeHbl HEKOTOpble JaHHbIE, OTpaxammiue dpusnueckue
npoiecch paboTaloNlero napaMeTpoHa.
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