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OrnucaHa MeTOIMKa OLIEHKY BEJTMIYMHBI TEHEPUPYEMOI MOIITHOCTH 3KCITEPUMEHTATbHBIMI MaKeTaMU OPO-
TPOHOB C JABYXPSIIHON MEPUOANYECKON CTPYKTYpOil, pabOTaIONIUMX B UMITYJIbCHOM PEXUME C JUTUTEIbHO-
cThio mMITyIIbca 2 - 1070 ¢ 1 mepronom cienoanms 0.02 ¢ B nuarazone actot ot 180 no 400 I'Tix. st pe-
aN3alMy METOOUKU CO3/IaH CTEH, IJIsl ITIpOoBeneHUsI udMepeHuii ocnadieHuss CBU-Tpakra B IIMPOKOM Ya-
crotHoM auarna3oHe (180—400 I'Tu) Ha ocHoBe Jamil oopatHoii BoiaHbl OB-66 (180—260 I'Tx) u OB-65
(260—360 I'Tix), HEMaKeTUPOBAHHBIX B MATHUTHYIO (DOKYCHPYIOIIYIO CUCTEMY, M ITOKa3aHa BO3MOXHOCTD
MUX pabOThl B UMITYJIbCHOM PEXXMMe IMUTAaHUS ¢ OOJIBIION CKBAaXKHOCTHIO.
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OpoTpOH ¢ ABYXPSIAHOW MEPUOANYECKON CTPYK-
typoii (JIPIIC) otmmuaercst ot oporpona @.C. Pycu-
Ha [1] TeM, 4TO B HEM BMECTO YETBEPTHEBOITHOBOM TIEpH-
OIMYECKON CTPYKTYpPhI, PACMOJIOXKEHHON Ha TIOCKOM
3epKajie MOoIyC(peprIeCcKOro OTKPBITOIO PE30HATOpa,
ncnonbayercs JIPITC. DnekTpoHHEBIN ITOTOK B OPOTPO-
He ®.C. PycuHa aBuraercss Haja MepUOANYECKOI
CTPYKTYpOii, BOMM3M Hee, a B oporpoHe ¢ APIIC —
MEXAy ABYMSI psiIaMU MEPUOANYECKON CTPYKTYPHI,
3aroJIHSSI MPOJIETHBIM KaHall. B cBsI3u ¢ aTuUM a¢h-
(EKTUBHOCTh 3JE€KTPOHHO-BOJIHOBOTO B3aMMOIEi-
ctBus B opotpoHe ¢ JIPIIC cymectBeHHo Boie. ITo-
aToMy K 2002 I. B HUX JOCTUTaJlach BbIXOAHASI MOIII-
HOCTb OT JIECSITKOB A0 eAUHUII] KMJIOBATT B AUAIIa30HE
oT 3 ¢cM 10 3 MM COOTBETCTBEHHO, 1 pabOTaJ I OHU B
UMITYJIbCHOM PEXUME C OOJBIION CKBaXKHOCTHIO.
OnHako 3TO ObUIM T€HEPaTOphl, HE UMEIOIINE TIepe-
CTPOIKHU, a paboTaloIIre Ha OMHOM 9acTOTeE.

VYyactBys ¢ 2002 r. B McCliefOBaHUSIX IO IPOIBU-
XE€HHUIO BLICOKOYACTOTHOM I'paHULIbl NIEPECTPONKU B
opotpoHe ¢ IPITIC B cyOMUILIMMETPOBbIi AUana3oH
[2—6], MBI cMOIIM 0OECIIEYUTh CHaYajIa IIUPOKOA-
arna3oHHYIO MePECTPOMKY YACTOTHI B 2-MWJIMMETPO-
BOM Aualia30He BOJIH [2] v BriepBhIe 10CTUYb B 2014 T.
yactotel 402 I'Ty (okono 0.75 MM) mpu auamna3oHe
IIEpPECTPOIKN Gojiee oKTaBHI |5, 6]. I[IpuGopsl pado-
TaJIu B UMIYJIbCHOM peEXUMeE C OOJIbIIONH CKBaXKHO-
creio (T/t = 0.02/(2 - 107%)), MOLIHOCTL OPOTPOHA
KOPOTKOBOJIHOBOI 4YacTW MWJJIMMETPOBOTO nuarna-
3oHa gocturaiga 20 Bt [3], a MOIIHOCTE OpOTpOHaA
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CyOMMJIJIMMETPOBOTIO auara3oHa Ha yactote 402 I'Tix
He npeBblana 5 MBT.

s u3MepeHHs1 TaKOTO YpOBHSI MOIIHOCTH Ha
pPa3IMYHBIX YaCTOTaX OOJIBIIOrO OUarna3oHa Iepe-
cTpoiiku (60jee OKTaBhI [5, 6]) OBLI UCITOIB30BaH Je-
TEKTOp, paboTalIINi B KBAAPATUYHOM pEXUME, U
pa3paboTaHa MeTOOUKA OLEHKU BBIXOTHOM MOIIHO-
ctu opotpoHoB ¢ JIPTIC.

151 peasii3aliiy JaHHOI METOIUKM, TTIPEXIE BCe-
ro, HE0OOXOAMMO 3HAHUE YYBCTBUTEIHLHOCTU AETEK-
TOpa BO BCEM Juaria3oHe U3MEPEHU, T.€. HEOOXOIU-
MO MPOBECTU T'PaayupoBKYy aerekropa. Ilo Hamemy
3aKa3y rpalyupoBKa YYBCTBUTEJIbHOCTHU IE€TEKTOpa
BMecTe ¢ nerekTtopHoit ceknueil (JC) B quama3oHe
100—165 TI'Tu ObLTa BBHITOJIHEHA Ha OOGOPYIOBAaHUM
npennpusatust AO “HIIIT “UMctok” nm. IlokuHa” 110
METOONKE OJHOTO M3 pa3padoTIYNKOB CYOMMIIJIMMET -
poBbIX JaMmIl oOpaTHoii BoaHEI (JIOB) A.A. Herupena
[7], ucnosb3yeMoii 1 OJIsT APYTUX 3aKa34YUKOB.

g Hamieit 3agayy MPOABMXKEHUSI M3MEpPEHUIM
BBEPX I10 YaCTOTe, KOTIa YyBCTBUTEIbHOCTD IETEKTO-
pa yMeHbIlIaeTcsl, yaoOHee UCIIOIb30BaTh BEIUYNHY
B, o6paTHy0 4yBCTBUTEIBHOCTH. Takast TpaayrupoB-
ka JIC npencrasnena Ha puc. 1 B imamazone ot 100 no
165 I'Tu. OgHako B nuana3oHe oT 165 go 400 I'Ty Ta-
KOI rpagyrpOBKU y Hac He Obu10. Torma Mbl IPOAOII-
KWW JIMHEIHYIO 9YacTh TPAgyUPOBKHM OOpaTHOI UyB-
crBuresnibHocT IC B nmamazona 100—165 T'Ti mo
360 I'Tu, ncxons U3 TOro, 4TO MO Mepe YBeIUUEHUS
YaCTOTbl YYBCTBUTEIBHOCTh JIETEKTOPA YMEHBIIIACT-
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Puc. 1. I'panyupoeka JIC no metonuke A.A. Herupesa u
C Hallleil anmnmpoKCUMalueil pyu pa3IMuHbIX 3HAYSHUSIX
MOILHOCTU TeHepaTopa P\, mpu KOTOpoii rpaayupoBa-
JIach ICTEKTOPHAsI CEKIHUSI.

cd, TO3TOMY €ro aMIUIUTYIHAs XapaKTepUCTHKa
ocTaeTcsl KBaApPaTUIHOM MpU OOJIBIINX aMIUTUTYAAX
BO3IEHCTBYIONIETO HA HETO CHMTHasIa OoJiee BEICOKOM
yacToThl. UMeHHO Takas rpanyupoBka IC Oblia uc-
MOJIb30BaHA HAMU MPU pacyeTe MOIIHOCTU U3Iyde-
HUS Ha HEKOTOPBIX YaCTOTaX AVAalia30Ha IMepecTpoii-
k. O6o0menHas rpanynposka JIC B nuana3zoHe 0o
360 I'T mpencraBieHa Ha puc. 1.

st pacyeTa MOILLHOCTU M3JIy4eHHUSI Ha HEKOTO-
pBIX YaCTOTaX AMana3oHa NepecTpOiKy CHavaja u3-
Mepsiii MOIIHOCTH Iotepb B CBY-tpakte Mexmy
BBEIXOTHBIM (hJTaHILIEM BBIBOJA SHEPTUM OPOTPOHA C
JAPITIC u IC, a 3aTeM ¢ UCITOJIb30BAHNEM I'PATyUPOB-
ku JC mo 3HayeHMIo amMmiuTynbl curHaia JC Ha
JIAaHHOI YacTOTE ONpeIe/IsIA MOIIHOCTh TeHepupye-
Moro m3nydyeHus. B kauecTBe MCTOYHMKOB M3Iyde-
HUS TIpU U3MepeHusix rmorepb B CBU-tpakrte B nua-
na3oHe ot 180 mo 360 I'Tu ucnons3oBanu ase JIOB,
HeNakeTHUPOBAaHHBIE B TBEPOOTEJIbHYI0 MArHUTHYIO
cucrtemy: OB-66 (180—260 I'Tt) m OB-65 (260—
360 I'T'x). Jasa pa6otsl ¢ atumu JIOB Heobxommmo
pa3MeliaTh UX B IOCTOSSHHOM MArHUTHOM IIOJIE C
MakcuManbHOU BeaumuuHoit He MeHee 7000 I'c. Ilo-
3TOMY JJISI TIPOBEACHUS N3MEPEHUN C UX MCITOIb30-
BaHUEM OBIJT CO3JIaH CTEH]I, C 9JIEKTPOMAarHuTOM, B 3a-
30pe KOTOPOTO II00YEPEIHO B CIEINAIbHOM YCTPOii-
ctBe pasmemtayi JIOB. C moMmompio  3TOro
YCTPOMCTBA 00ecCreYnBajoCch MaKCHUMaIbHOE ITPO-
XoXaeHue 3JeKTpoHHoro noroka JIOB Ha kojuiek-
top. Kpome Toro, Bcst m3aMepuTebHast CUCTeMa ObL1a
BBICTpPOCHA TaKMM 00pa3oM, YTOOBI 3aMeHa JIeTaiei
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CBY-TpakTa npu U3MepeHUsIX He Hapyllajia IoCTU-
poBku JIOB. J/Iasg 3Toro Bcg cucteMa pasMelnaiach
Ha ONTUYECKOIl CKaMbe, U U3JIydeHHE, TeHepUpye-
Moe JIOB, ¢ moMolIbIo pyNOPHOI aHTEHHBI Mepeaa-
BaJIOCh K U3MEPUTENIBHOI YaCTU CUCTEMBI Uepes3 Ta-
KYIO K€ IIPUEMHYIO aHTEHHY.

CornmacHo macnopTy wusroroButeiss AO “HIIII
“Uctoxk” um. IlMoxkuna”, usnenuss JIOB OB-66 u
OB-65 npenHa3Ha4eHbl 1151 pabOThI C 3JIEKTPONUTA-
HUEM B HelpepbIBHOM pexkuMe. [T0CKOIBKY JaMITbl
OBbLIU Yy HAC B EIMHUYHOM DK3EeMILISIPE, HEOOXOAUMO
OBUIO YHEIMTHL O0co00e BHMMAaHME WX 0e30MacHOM
skcrutyatanuu. ITpu 10cTUPOBKE MOJIOXKEHMS JIaMITbI
B 3a30pe BJIEKTPOMAarHuTa i ONTUMAaIbHOIO Mpo-
XOXIIEHMSI TOKA Ha €€ KOJUIEKTOP OHAa JIETKO MOXKET
OBITH BBIBEJIEHA U3 CTPOS 3a CYET OCelaHusI TOKa Ha
ee 3aMeIJISIONIYI0 CTPYKTYpY. Takke HEOoOXOAUMO
OBLJIO MCKJIIOYUTHh BO3MOXHOCTbH BBIBOJA U3 CTPOS
JIJaMITbl IIPU HEOXMIAHHOM OcCjabJieHMu Haropa B
CUCTEME BOISHOTO OXJIAXIEHUS VI TIPU MOTHOM
€r0 OTKJIIOYEHUU.

YT00BI CHU3UTH TETIJIOBYIO HArpy3Ky Ha 3aMeis-
o1y cucremy JIOB, HaMu BIiepBbIe OBLIO MTOKa3a-
Ho [4, 5], yTO 3TH TaMMbl (KaK U IPyrue) MOryT pabo-
TaTh B UMITYJIbCHOM PEXXMMeE C OOJIBIION CKBAXKHOCTHIO
(T/t > 1) npu niepuone ciaeaoBaHUsI UMMYJIbCOB 1 =
=0.02 ¢ u purenbHOCTU uMnyiabeca T = 100 Mkc, T.e.
npu 7/t = 200. 151 3TOTO OB CO3MaH CIIEINAILHBIN
MomyisTop. bilok-cxema n3amMepeHuii ¢ NCII0JIb30Ba-
HHEM 3TOro MOAYJIsATOpa MpeacTaBlieHa Ha puc. 2.

CrieriaabHO pa3paboTaHHbINA MoayJisiTop I pop-
MUPOBAJI UMITYJIbChl OTPULIATEILHON TOJSPHOCTHU
aMIuIMTynoi 0o 4 kB mmarenpHOoCcThIO 100 MKC, KOTO-
pole nogaBaiuch Ha Katon JIOB (4). ITutanue Momy-
JISITOpa OCYIIECTBIISIOCH OT BEIIpssMuTenst BC-22 (2)
HamnpstkeHueM S KB, a mepeMeHHoOe HallpsiKeHUe Ha-
Kayia 6.3 B mogaBayioch OT crieliMajabHO pa3paboTaH-
Horo Ojoka. 3aMenJsiolias CTPYKTypa U KOpIycC
JIOB 6b111 3a3emiieHbl. POKYyCHUPOBKA 3JIEKTPOHHO-
ro MOTOKa OCYIIECTBISJIACH MATHUTHBIM TTOJIEM Ha-
npsikeHHocThio 7000 I'c oT amekTpoMarHuTa ¢ 3j1eK-
TPONMUTAaHWEM OT HMCTOYHMKa HamnpsokeHus bIID
(610K TUTaHU 37eKTpoMarHuTa). C 1eJIbIo CUHXPO-
HU3ALIMU UMITYJIbCOB BBICOKOTO HATIPSIKEHUSI C ceTe-
BbIMU IyJIbCALIUSIMU MAarHUTHOTO MOJISI 9JIEKTpOMar-
HUTA 3aIlyCK MOIYJISITOpAa OCYILIECTBIISIICS OT WUM-
nyiabcHOro TreHepatopa [5-56, paGoramollero B
pPEXMME BHEIIHETO 3aIlycKa OT CeTH C YacTOTOM Mo-
BTOpeHMsI 3amyckawoimx uMmmnyiabcoB 50 Tt Kon-
TPOJIb aMILIUTYIbl UMITYJICOB Ha BBIXOJI€ MOMYJISITO-
pa OCYILLECTBJISIJICH € IIOMOLUBIO NEJIUTENS HAIIPSIKe-
HUS 5 1 ocumiorpada 6.

BricokouacToTHBI# curHan ¢ Beixoga JIOB yepes
nepenatolyo /0 v nmpuemMHyto 1/ pyropHble aHTeH-
HBI TOIaBaJICd B U3MEPUTETbHBIN TPaKT CO BCTPOEH-
HBIM aTTeHoaTopoM 9 M, najee, Ha U3MEpPSIEMBbIii
00beKT &. OcnabiieHre 3TOro CUrHajia Onpeaesioch
10 Pa3HOCTHU CUTHAJIOB-OTKJIMKOB IETEKTOPHOM CeK-
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Puc. 2. biiok-cxema creHma Ijist u3MepeHuit ociadneHus anmemeHToB CBUY-Tpakra ot Beixoga oporpoHa ¢ JIPIIC no IC. 1 —
Monyisitop MJIA-20/2; 2 — BRICOKOBOJIBTHBIN BBIMPSIMUTEITb 10 5 KB muTaHust Monyasitopa; 3 — UMITYJIbCHBII reHepartop ['5-56;
4 — JIOB c anektpomarauTom; 5 — neauteib HanpspkeHust 200:1; 6 — ocummnorpad ACK 2103 njist KoHTpoJist aMIidty sl BU-
VMITYJTbCA HA BXOJIE W BBIXOJE MU3MEPSIEMOT0 O0BbEKTa; 7 — NETEKTOPHAs CeKIMs; § — U3MepsSieMblii 00BEKT; 9 — aTTEHIOATOP;

10wu 11 — nepenaouiuii ¥ TpUEMHbII PYTTOPbl aHTEHHBI.

U 7Ha BxoJe (A4,) v Bbixofe (A,) uamMepsieMoro oob-
exra §.

Yacrora usnydyeHus JIOB onpenensiack mo rpa-
¢uKy HampsokeHue—dacTora. M3aMepeHune 4acTOThI
TeHEePUPYEMOI0 CUTHAJIa OCYIIECTBIISLUIOCH C IIOMO-
b0 nHTepdepomerpa, pa3paboraHHoro B ®UPD
uM. B.A. KorenbaukoBa PAH monm pykoBomcTBOM
IO.H. KazaniieBa [8], n 1eTeKTOpPHOM CEeKIINU, C BbI-
X0oJla KOTOPOI curHaja (UKCUPOBAJICS Ha OCLIMILIO-
rpacge.

CreHn “X0J0mHBLIX® W3MEpEeHUil B Iuara3oHe
180—360 I'Ty mpeacTaBieH Ha puc. 3.

Ha puc. 4 npencraBinena cxema CBY-tpakra st
W3MEPEHUs BBIXOMHOW MOIIHOCTU W YacTOTHI IIpHU
pa6ore oporpoHna ¢ IPIIC. /Ins aToro, Kak cKka3aHO
BbIIIE, TPEIBAPUTEIBHO TMPOBOJUIMCH U3MEPEHUSs
ocnabaeHusi CBY-tpakra mo 6710K-cxemMe Ha puc. 2
ot Beixona oporpoHa ¢ JIPIIC no JIC nocienoBaTeab-
HO JUJTSl BCEX 3JIEMEHTOB, MPENCTABJIEHHBIX Ha pucC. 4.

HM3mepeHus: ocnabiaeHusi CBY-tpakra o cxeme
Ha puc. 4 MPOBOOMINCH IJISI TPEX 2JEMEHTOB: 1 — OT-
pe3Ka BOJIHOBOAA ceyeHueM 1.2 X 2.4 MM? OT BBIXOII-
Horo ¢iraHIa BeIBoga aHeprun oporpoHa ¢ JIPITC no
nepexona Ha cedeHue 0.8 X 1.6 MM? K aTTEHIOATOPY;
2 — aTTeHI0AaTOpa ¢ ceueHUeM TpakTa 0.8 X 1.6 Mm?;
3 — wmHTepdepoMeTpa C MepeXOomHBIMU (daaHIIaMU
0.8 x 1.6 MM2 Ha 14 x 14 MmM? oT arTeHI0aTOopa U 14 X
x 14 Mm?Ha 0.8 x 1.6 Mm? k JIC.

st OLIEHKM BEJIMYMHEI TeHEPUPYEMOM MOIIHO-
CTU aMIuIMTyaa curHana U, MB, Habmonaemas Ha oc-
nuorpade, yMHoOXajlach Ha BEJIUYMHY OOpaTHOM
gyyBcTBUTeIbHOCTH [IC B ¢ yueTOoM ocnabiieHust aTTe-
HIOATOPA Ol,; Y 3JIEMEHTOB BOJIHOBOIHOIO TPAKTA Oy,
B HICCJIEIyEMOM JMana3oHe 4acToT.

Takum o6pazom ObLUIM IIPOrpagyrupoOBaHbI 0CIa0-
JIEHUsI OCHOBHBIX 2JIEMEHTOB n3MepuTtesbHoro CBY-
TpaKTa, KOTOPbIE UCITOJb30BAJIUCH MTPU TIPOBEACHUN
“ropstunx” UCIBITAHUI 3KCIIEPUMEHTAIbHBIX MaKe-
TtoB opoTpoHa ¢ JIPTIC. BeixogHast moiiHocTh P, B
KaXJIOM cJlydae oIpeessijiach 1o ¢popmyJe:

(1)

rae Upc — aMIIMTyJa CUrHasla IETEKTOPHOM CeKLMHU;
B, MkBT/MB — BenrunHa, 06paTHast 4yBCTBUTEIbHO -
cru JC; o, — cyMMapHOe OCJIabIeHUE 3JEMEHTOB
TpakTa Ha IaHHOM YacToTe; O, — OcjabjieHue aTTe-
HIOaTopa.

PB]:IX = UHCBanaaTJ

g CBY-tpakTa, MCIOJIB3YyEMOTO B 3KCIIEpH-
MEHTE M IIPEICTaBJICHHOIO Ha pUC. 4 yKa3zaHHBIMU
BBIIITE JIeMeHTaMu 1—3:

()

3HaueHws 3, Oy, Oy B IMIATIA30HE 360—402 I'T1t cum-
TAJIUCh PaBHBIMM MX 3Ha4YeHUsIM Ha 4yacrorte 360 I'Ti.
ITosToMy pacueTHble 3HAYEHMSI MOIIHOCTH B 3TOM
y4acTKe IMara30Ha 3aHUXKEHbI M3-3a CHUKEHUS YYB-
crButesibHoCTH [ C (M3-3a yBesnueHus §) mpruMepHO
Ha 15%.

Takxmm oOpa3oM ObLIa TIpOBeAcHA TpagyMpoOBKa
Tpex ydyactkoB CBY-TpakTa OT BhIXOAHOTO (hjaHIa
opotpoHa 1o A C mist pa3HbIX YacTOT Auana3zoHa 180—
400 I'Ta. O6mmit koadduimeHT ocradieHnus TeHepr-
pyeMOro CuUrHaja B cxeMe “Topsiuux’ U3MEpeHMii Ha
puC. 4 Ha KaXIIOM YaCTOTE COCTABWJI, TAKUM 00pa3oM:

o.,[pasel] = 0,0L,01.

Kslpassi] = K(B)K(0,,;)K(0Lry), 3
Ks[nB] = K(B) + K(0ty) + K(Oyp)- 4)
MPUBOPBI U TEXHUKA DKCMEPUMEHTA  Ne2 2023
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Puc. 3. Crenp mis “xonogHbix’” n3amMepeHunii B quanasone 180—360 I'Ti.

O1ieHKa OIIMOKN M3MEepEeHMI KaXXI0oTo dJIEMEHTAa

no popmyJie (1) gaeT IpUMEpPHO CICIYIONINIA Pe3yJib-
TaT: AK(B) = 9%; AK(0t,,) = 11%; AK(0L,p) = 13%.

-
-~ DKCIepUMEHTATbHBII
':'ﬂ':' MakeT

i

IMepexon
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|

HMurepdepomerp L AC Ocli.

Puc. 4. Peanbubiit CBU-TpakT A u3MepeHuit MOILLIHO-
CTU U YaCTOTHI U3JTy4EHUsI OPOTPOHA B paboyeM pexume.
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Torma
YAK = AKB) + AK(a,,) + AK (o)
~9%+11% +13% = 33%.

B xauyectBe mpuMepa Ha pucC. 5 TIpUBEOCHBI pe-
3yJIbTAThl U3MEPEHUI O U O3.

&)

I1pu n3MepeHUsIX B 3TOM IMana3oHe aTTeHIaTop
HCIIOJIb30BAJICS TOJILKO B ITOJIOXXEHUU “OciabiieHue
0”, oH OBLI HY>K€H JIJISI TOTO, YTOOBI OCJIA0MUTH CUTHAJT
u 3amuTuTh JC oT BBIXOJA M3 CTPOS IIPU MOIITHOM
HU3KOYACTOTHOI TeHepalyu IpU TOBBIIIEHUNA Ha-
MOpsKEHUs 10 KeJlaeMoro. B aToM mnana3zoHe MOXHO
CUUTATh, UTO O, = 1.

OnucaHHas BbIIIE METOIUKA OLICHKUA BEJTMYMHBI
reHePUPYEMOIi MOIITHOCTY SKCTIEPUMEHTATBHBIX MaKe-
TOoB opoTpoHOB ¢ JIPIIC He yuuThiBaeT B 1-MuuIMMeT-
POBOM M CyOMMITUMETPOBOM AMAIla30HAX CBEpXpas-
MEpPHOCTh HM3MEPUTEIBHOTO BOJHOBOIHOIO TpaKTa
2-MUWJJIMMETPOBOTO Araria3oHa C ToNnepeuyHbIM ceve-
HueM 0.8 X 1.6 mm2. [1osToMy U3MepeHHbIE 3Haue-
Hus ociabneHust CBY-Tpakra mOKHBI OBITH CKOP-
PEKTUPOBaHBI C yueToM 3Toro (pakTa. HerpyaHo nmo-
KazaTb, Kak 3To caeiaHo B [lpuioxeHuu, yTo 3Ta
KOPPEKINS AOJKHA MIPUBECTU K YBEIUUESHUIO 3HAYE -
HUIT MOIITHOCTU HAa BCEX YAaCTOTaX, BEIYMMCICHHBIX T10
OINMMCAHHOI METOAMKE, KpPOME TeX, IMPU KOTOPBIX
makcumyMm BY-nonst BonnHbl Tuna H,, umeer mecto
Ha cepeauHe IUPOKOI CTEHKU BOJTHOBOIA CEUYSHUEM
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Puc. 5. Ocna6nenue yuactkoB CBU-tpakra:a — 1; 06 — 3.

0.8 x 1.6 mM2. Ha 3THX yacTOTax BBIYUCIEHHBIE 3HA-
YeHUSI MOILIHOCTU HE U3MEHSITCS.

TakuMm o6Gpa3om, TpeajiaraeMasi MeTOOUKa OLIeH-
KM MOIIIHOCTU T€HEepaluu OPOTPOHOB, HE YUUTHIBA-
IollIasi CBepxpa3MepHoCcTh BojHOBoma I C, moxker
OBITh C YBEPEHHOCTBIO CIIOIb30BaHa JJIsl onpeaee-
HMS BEpXHEM IpaHULbI NIEPECTPONKU YaCTOTHI OPO-
TpoHOB BIUIoTh 10 400 I'Ti1, rae 3adpukcupoBaHa Mu-
HUMaJbHAasI MOIIHOCTh TreHepauuu 5 MBT. UMeHHO
pelleHre 3TOM 3a1auyu pyu U3MEPEHUIX ObLIO IIaB-
HBIM IS TIPOABVDKCHUSI BEpPXHEU T'paHULILI IIepe-
CTPOIKM B HOBBIX KOHCTPYKIUSIX OPOTPOHOB BBEPX
I10 YacToTe.

HecMoTtpst Ha HEOOJIBIIIYIO TOYHOCTh U3MEPEHUA,
JlaHHasi METOAWKa IMO3BOJIMJIA OLIEHUTb MOIIHOCTD,
TCHEPUPYEMYIO Pa3IMYHBIMU KOHCTPYKLIMUSIMU OPO-
tpoHOB ¢ JIPIIC B mMIyIbcHOM peXXnMe B IUarna3o-
He yacToT oT 180 1o 402 I'Ti1 1 ¢ IMUpOKUM guana3o-
HOM BBIXOIHBIX MolHocTei, oT 20 1o 5 - 1073 Br
(cM. cooTBeTCcTBEeHHO [3] 1 [5, 6]). B pe3yiabTare Kop-
PEeKIIUY U3MEePEHUI MyTeM ydeTa CBEpXpa3MepHOCTU
CBY-TpakTa BeInumHa peajbHOUN BBIXOTHOMW MOIII-
HOCTU MOXET OBITb TOJIbKO PaBHOI WM OOJblIIE 13-
MEPEHHOM.

IMPUITOXKEHUNE

PaccmoTpuM Bompoc BIMSIHMS CBEpXpa3MepHO-
ctu CBY-tpakra Ha U3MEpPEHUSI MOIITHOCTU U3JIy4e-
Hus oporponHoB ¢ JIPIIC 1o nmpemraraeMoif MeToIM-
Ke Oonee moapoOHo. IlomaraeM, 4To B BOJHOBOIE
2-MUJIJTMIMETPOBOTO AAaNa30Ha ¢ IOIEPEYHBIM ceue-
HueMm 0.8 X 1.6 MM U B 1-MWJUIUMETPOBOM, U B CyO-
MIUIMMETPOBOM [IHMAalla30Hax BO30YyXmaeTcsl BOJIHA
ocHoBHoro tTuna Hy,,.

Torna ns yactotsl 400 I'Ti (A = 0.75 MM) MOXHO
110 U3BECTHOI (hopMyJie BBIYUCIUTD JJUHY BOJHBI B
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BOJIHOBOZE U151 BoyiHBI THITa H ). OHa oKa3bIBaeTcs paB-

Hoit 0.77 mm. st BonHOBona ceyerrieM 0.8 X 1.6 Mmm?2
9TO O3HAYAET, YTO BIOJb IIUPOKOI CTEHKU BOJTHOBO-
na yknaneiBaetcs (1.6/0.77) = 2.077922 BoiHBbI, T.€.
npuOMM3nUTENbHO 4 TomyBoJIHBEL. CiemoBaTelabHO,
rocepearHe MMPOKO CTeHKU BOJTHOBOIA 3HAUSHIE
aMIUIATYOBI oJIst 6;113Ko K 0. OmHAKO JeTeKTOPHBII
1O, KOTOPbIA OOBIYHO pa3MeNialoT B MaKCUMyMe
BY-nons1 ocHoBHOrO THNA BoaHbL H |y, uMeeT HeHy-
JIEBBIC pa3MepHhl (MJIM UMEET MECTO HETOUHOCTh M3T0-
TOBJICHMsI), U TIO3TOMY HaM yIaJIOCh M Ha 3TOI 4a-
CTOTe 3a(pUKCUPOBATh MOIIIHOCTh F'eHepauuu 5 MBT.
Ha camom nene, MOIIHOCTh TeHepallid MOXET ObITh
B HECKOJIBKO pa3 OOoJIbIIIe.

Takoit >xe pacdeT maeT IJisl JUIMHBI BOJTHBL 1 MM B
CBOOOIHOM MPOCTPAHCTBE JUIMHY BOJIHBI TUrna H,, B
BOJIHOBOIIE, paBHYI0 A, = 1.0527 mm. CienoBareib-
HO, Ha JUTMHE IITMPOKOI CTEHKN BOJTHOBOIA YKJIAIbI-
Baercsa 1.6/1.0527 = 1.519 BonHbI (T.e. NPUMEPHO
1.5\,) 1 mocturaercst MakcumyMm BYU-rosist. Takum 06-
pa3oM, IJIsT IJIMH BOJH B CBOOOTHOM IIPOCTPAHCTBE
Kopoue | MM ITOCTENEHHO, BIUIOTH 10 Ay = 0.75 MM,
roKazaHus AeTeKTopa OymyT yMeHblaTbes 1o 0, oT-
KJIOHSISICh OT ITOKa3aHMUi, KOTOPbIE COOTBETCTBOBAIIN
6B TpamynpoBKe. To ke camoe MOXHO CKa3aTh M O
MOBEJACHUM ACTEeKTOpa B JMara3oHe IIMH BOJIH OT
1 MM 110 Ag = 1.43 MM (209.63 I'Tin), T.e. st A, = 1.6 mm,
[Je ONSITh NOJKEeH ObIThb MUHUMYM BY-mosisi BOJIHBI
tuna H,,. Cnenytomuii (mocieaHuit) MaKCUMyM IO-
ns1 6ymet pocturathest ipu 0.5A, = 1.6 MM, T.e. A, =
= 3.2 MM, 4TO COOTBETCTBYeET Ay = 2.26 Mm (136.36 I'Tix),
T.e. cepearuHe 2-MWUIMMETpoBoro muama3zoHa 100—
150 I'Ti.

DTa cuTyalust MOXET OBITh ONMCaHa C TIOMOIIBIO
BBeneHust pyHKimu B Buae F(A,) = cos(r/(0.56))A,,
rae b — njiMHa IMKUPOKOIl CTEHKU BOJHOBOIA 2-MWJI-
JUMETPOBOTO AWalia3oHa JJIMH BOJH; A, — JIMHA
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METOAWKA OLUEHKHW BEJIWYWHBI TEHEPUPYEMOMW MOILIHOCTU OPOTPOHOB

BOJIHBI B BOJIHOBOJIE, COOTBETCTBYIOIIIAsI M3MEpPEH-
HOI IJIMHE BOJHEI B CBOOOTHOM ITPOCTPaHCTBE. DTa
dyHKuMA onpenesieHa Ha oTpeske [0, 1]. CkoppekTn-
poBaHHAasT BeJIMYMHA MOIITHOCTY P, , NI3MEPEHHOM 10
npemiaraeMoi Metoauke (cM. popmyiny (1)), T.e. ¢ uc-
MOJIL30BAaHUEM Hallleil TpaIyMpoOBKU, B 3TOM CiIydae
JIOJDKHA OBITh BBIUMCIICHA MO ciemylouieil dpopmyiie:

Povl = Po [1/F(\)]1 = Pyl 1/cos(nt/(0.5b))A,]. Onna-
KO B OTOM CJIyJae IIpH TeX 3HAYEHUSIX A, IIPA KOTO-

pbix dyHkuumsa F(A,) obpainaercs B 0, byHKuus P
obpaiaercs B 0ecCKoHeYHOCTh. [To3TOMY Takoii Kop-
peKIIMei MoIb30BaThed HeMb3s1. B 3TOM cityyae BOIM-
3U HYJIEBBIX 3HaYeHU F(A,) ClleIyeT OIpeneinTh 06-
JIaCTh, B KOTOPOI1 TaKasi KOPPEKIIMs ellle BO3MOXKHa.
DTO caMOCTOsITe/IbHAS 3amada, OHa HE UMEET OTHO-
IIeHUS K fTaHHOI paboTte. OqHako BOJIM3U MaKCUMY-
MOB 3HaueHuil ¢yHKimu F(A,) Takasg KOpPpeKIMs
BITIOJIHE BO3MOXHa. YTOOBI B 3TOM yOEIUTHLCS, HEO0-
XOJIMMO MPOBECTU C 3TOU TOUKU 3pEHUS aHAIU3 yXKE
M3MEPEeHHBIX HAaMU XapaKTePUCTUK pa3IUIHBbIX Ma-
KETOB OPOTPOHOB. DTO 3a1a4a ISl CJIeayIolIeit paboThI.
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OPMHAHCUPOBAHUE PABOThHI

PaboTa BhIITOIHEHA B paMKax ToCyJapCTBEHHOIO 3a1a-
aug UPD nm B.A. KotenpnukoBa PAH.
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