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BJINSIHUE IPEOBPA30BATEJIEIl YACTOTbI HA U30JISILIUIO
CUJIOBBIX KABEJIEN HE®TEJIOBBLIBAIOILINX CTAHLMIA

Kanaarel TeXH. HayK, JOIEHTbI 3AJIN3HBIA J. 1., HIMPOKOB O.T".,
KYXAPEHKO C. H,, unzx. YCTUMEHKO.E. 1O.

Tomenvexuii 2ocyoapemeennviii mexuudeckuil yuusepcumem umenu I1. O. Cyxozo,
HIJIY «Peuuyanegmoy

YacTOTHO-PEryIMPYEMBIHA 3ICKTPOIIPUBO] UMEET 3HAYUTCIBHBIC (DYHKIIHO-
HAJIBHBIC BO3MOXKHOCTH, YTO OOCCICUMBACT €TO CaMbBIC Pa3IHYHBIC 001aCTH
MPUMCHCHHS, B TOM YHCJIC U ISl MOTPYKHBIX YCTAHOBOK LICHTPOOCKHBIX HACO-
coB He(renoOpiBaromux craniuit. OAHAKO B MPOLIECCE IKCILIYATAMH CKA3bI-
BAKOTCS HEraTHBHBIC (DAKTOPBI, OOYCIOBIACHHBIC BIIMSHUEM BBICOKOYACTOTHBIX
COCTaBILOIINX HAMPSOKCHUs, (POPMUPYEMOTO HPeoOpa30BaTe/ieM YacTOThI, HA
3JEMEHTHI IPUBOAA: KaOenu, JBUraTed, TpaHchopMaTopsl U T. A. ITO CHIDKAET
HAJCKHOCTh PAbOThl YCTAHOBKH M COOTBETCTBCHHO BEACT K BO3HHUKHOBCHUIO
aBapUUHBIX CHUTyalui. MUHHMH3ALMS BO3ACHCTBHUS HOA00HBIX (DaKTOPOB — O-
HA U3 CAMbIX AKTYAJbHBIX IPOOIEM B COBPEMCHHOH 3JICKTPOTCXHHUKE.

B nureparype aHAMM3UPYIOTCS PA3IHUYHBIC MPUYHHBI OTKA30B CHJIOBBIX Ka-
Ocnmell a1 HOTPY:KHBIX 3nekTpocuctem [l 0€3 MPUMEHEHHS YaCTOTHO-
PETYIUPYEMOro 3ACKTPOIPHUBOAA B CHIY HAKOILICHHOTO 3HAYUTCIHHOIQ OIBITA
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skcruyaraiud. [lo TeMe mpuMeHeHns mpeoOpa3oBaTeac YacTOThl TAKOT'O OIbI-
Ta HET, MYOIHKALWHN NPAKTHUCCKH OTCYTCTBYIOT. MEIOTCS MHINE OTYETH Mpe.-
cTaputencii He(pTeTOOBBAIOIMX MPEINPUATHH, OMyOIUKOBaHHbIC B cetn WH-
TepHET [2].

B naHHOH cTaThe paccMOTPEHBI MOCICACTBHS HETATHBHOTO BIMSHUS MPEoO-
pasoBaTeneci YacTOThl HA M30JLLIUIO CHIIOBBIX KaOeNeH, MATAIOINX NOTPYKHbBIE
YCTAHOBKU LICHTPOOSKHBIX HACOCOB HedreaoOpiBaromux cranumii 110 «beno-
pycHe(TE», a Takke MPEITOKCHBI BO3MOXKHBIC MYTH AN PELICHUS 3TOH MPo-
OeMbl.

CosmecTHO ¢ npeoOpasoearensmu dactothl B 110 «benopycHedTs» ncnoms-
aytot kabenu tuna KITnbll. 2T1o Tpex:kuapHbIC IOCKUE KaOSTH ¢ IBYXCIOUHOM
H30IALHCH U3 GIIOK-COMOIMMEpPA MPOIUICHA ¢ STUICHOM, OAYIIKOH U3 HETKa-
HOTO MOJIOTHA, TIOKPHITHIC CTATBHOU OpoHEeH. JIIUTENbHO JOMyCTHMAsL TEMIIEPA-
Typa m3omsun coctasysier 120 °C.

VYrpoleHHas cxeMa KOHCTPYKTUBHOT'O HCIOJTHEHHS YacTOTHO-PETYIHpYE-
MOT'O 3JICKTPONPUBOJA TMOTPYKHOTO HACOCA HA OCHOBE CTAHLIWU YIPABICHUS
tuna «bopewn» npuseaeHa Ha puc. 1.

Hpeo6pa303aTenb HaCcTOTLI

YacTOTHBIN QUWIBTD
TToBBImaro It

HacocHo-xoMmmpeccopHas TpyOa

Kabenp

CoeaunurenbHad My gra
KabenpHplid YIJIMHUTED

IlenTpobekHbBII HacoC
ITorpy K HOM BIEKTPOIBUTATEND
CkBakmHa

/

7

Puc. 1. YruporeHHas cxeMa KOHCTPYKTUBHOT'O UCTIOTHEHHS He(TeJoOHIBAOIIEH CTaHI I

B ckBaxkune Ha riyoune ot 200 10 3000 M HAXOAUTCS HOTPYIKHOM SJCKTPO-
msurateis (I19/1) ¢ eHTpoOe:KHBIM HACOCOM U HACOCHO-KOMIPECCOPHOH TPY-
6o0i1. IMutanwe Ha [13]] nomaercsa mocpeacTBOM KaOENBHOM THHUH, COCTOSLICH
W3 OCHOBHOTO KaOemsl, COCAMHUTEIBHOH MY(THl (CPOCTKH) U YIJIMHUTETS THIIA
Vb. YanuHuTEIh BBIMOTHEH TPEXKHUJIBHEIM OpOHHUPOBAHHBIM KaOemeM ¢ pe3u-
HOBOM H30JIALIMCH, KayKAas KA HAXOAUTCS B CBUHIIOBOH 000 I0UKE.

Ympasnenue [19/] ocyimecTBisercs ¢ mOMOIBIO CTAHIWH yipaBineHus «bo-
peu-04», B cocTaB KOTOPOH BXOIAT CHIIOBOH mpeoOpa3oBaTens YacTOThl HA OC-
HoBe MoIuHbIX TpaH3uctopoB tuna IGBT u kontpomiep. CdopmupoBanHoe
mpeodpasoBaTe/ieM YacToThl yipassromee Hanpsokenue 0,4 kB depes wacror-
HBIH (PUIBTP MOJACTC HA MOBBIIAOMHN TpaHchopmaTop tuna TMITH, rae mo-
Boimaercst 10 1000-2000 B u moctynaet Ha BBOABI KaOes.

B npouecce skcnnyatauuy nogoOHBIX YCTAHOBOK HaOIIOAATHCh HEOIHO-
KpaTHBIC MOBPEKICHUS M OTKAa3bl CHIIOBHEIX Kabelael B BHAC OIUIABICHUS U MPO-
0051 M30JSILUK B HENOCPESACTBSHHON OJIM30CTH OT coeauHuTeIbHOU My ThI. [To-
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BPCXKACHHUS KaOCTIbHBIX VAIHMHHUTENCH He HaOmromamuch. PesynpraToM 0TKa30B
ObliIa OCTAHOBKA CTAHLMI MOCPESACTBOM CPabaTHIBAHMS 3ALIUTH HA MOHUKCHUC
COTPOTHUBIICHUS M30MAIMH. B HEKOTOPBIX CIydasx CPOK Ciy:xkObl Kabemst HE
npeserman 100 gueit.

B Tabn. 1 mpuBeacHE OCHOBHEIC CBEACHUS MO OTKa3aM kabenell B Hedrera-
30100bIBaroLIeM yrpasicHuH «Peaunrianedrey.

Tabnuya 1
Crenenns o otkasam kadeseii B HTLY «PeunnanedTh»
CKkBakuHa Hepeop Pepusus Lomgjcinme
paboTs CITycKa, M
No 6 03.2008-10.2008 IIporap M30ISMIMUM OCHOBHOI'O Ka-
OCTaIKOBHYUCKOTO Oenst B 20 ¢M OT MecTa CPOCTKH C
MECTOPOKJICHUS KaOEIIbHBIM Y UIMHUTEIEM 2670
Tam xe 10.2008-04.2009 IIporap M30IsIMU OCHOBHOI'O Ka-
Oernst B 35 M OT MecTa CPOCTKH € Ka-
OENBHBIM YUIMHUTEIEM 2575
No 38 08.2008-12.2008 IIporap msomsumu KpaliHe KUIbl
JlyOpoBckoro 0oCcHOBHOro kabenst B 10 ¢cM oT MecTa
MECTOPOXKICHUS CPOCTKH ¢ KaGebHBIM YITHHUTETEM 2660

B npouecce onnaBiacHUs MPOU30LIIO0 PACCIOCHUE H30IALNHN KU C BbLACIIC-
HUEeM KuAKoH (pakumm Mexay cmosvu (puc. 2a, 0). M3omsauus npakTuuecku
MOTHOCTBIO OTCJIOMIIACH OT KHJIbI, MOTEPSB CBOK MEPBOHAYAIBHYIO GOpPMY U
37aCTHYHOCTh. B HemocpeacTBeHHON OIM30CTH OT MY(TH UMETIHUCh TOBPEXKIC-
HUS, CBHIACTCIBCTBYIOIINE O MEXAY()a3HOM KOPOTKOM 3aMbIKaHWU (PUC. 2B).
Hrxe ToukH KOPOTKOro 3aMBIKaHUS HEMOCPCIACTBCHHO B caMoOi MydTe omnas-
JCHUC U30/SIUU Kabenst oTCYTCTBOBAIO (puc. 2B). Bhimie mo amuue kabems xa-
PaKTep OIUIABJICHUS H30JSLHN 0CIa0CBal, a HaJl YPOBHEM ILTACTOBOH YKHIKOCTH
MOBPEKICHHUS H30/SIIUN Kabemst He HaOMI0ATHCh.
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Puc. 2. TloBpexieHns U30ISIMU KaOelsl: a — CHIOBOTO; O — OJTHOM JKUIIBL,
B — B pazoOpanHoit mydTe

Jns BBIBICHUS BO3MOXHBIX IPUYHMH IOBPEKICHMH Kabened aBTopaMu
JAHHOHW CTaThU OBLIH IPOBEICHBI UCCICAOBAHMS (POPMBI HANIPSHKCHUM U TOKOB,
nurarommx [19/1, Ha ckBaskuue No 7 JIyOpOBCKOro MECTOPOKICHHS ¢ KaOeimeM
KIInbI1-3x16, IT3/] tunma BT 40-117 u anunoi morpyxuo# dactu 2136 m.

Ha cropoHe BRICOKOro HANpsOKCHHS HA BBOAAX MHTAOWETo KaOems ObLTd
MOJKITIOYCHBI H3MEPUTENbHbBIC TPaHC(HOPMATOPhI HANPSUKEHUS U Toka. Bropuu-
HbIC OOMOTKH H3MEPHUTENBHBIX TPaHC(HOPMATOPOB OBIIH COCAUHCHBI ¢ COOTBET-
CTBYIOLIMMH H3MEPUTEIBHBIME NMPEOOPA30BATEIIMU TIEPEMEHHOTO TOKA, K BBI-
XOZaM KOTOPBIX, B CBOI OYEPEAb, ObLI MOJKIIOYMCH MHOTOKAHATIBHBIN IHppOo-
BOM PETHCTPATOp AHANOroBHIX curHamoB ¢ wuHTEpdericom USB. Orcuern
MI'HOBCHHBIX 3HAUCHUH U3MEPAEMBIX BEMUYHMH — (ha3HBIX HAPSHKCHUH U THHCH-
HBIX TOKOB — B PEQJIbHOM BPEMEHH 3AINCHIBAINUCH B AMATh MOPTATUBHOTO KOM-
neroTepa. M3MepeHns mpoBOAWINCh I YacTOT HuTaromero Hampspkerus 30,
45; 50 u 60 I'l. YacTora quckpeTHsauy no OTHOMY KaHaimy coctaBuiaa 5 k[
ITpumepsr ocummnorpamm it yactotsl S0 I'i mpuBeaeHs! Ha puc. 3.

-750

—-1500

U, B; 501, A
1500

750

-750

R 0 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08

Puc. 3. OcmmurorpaMMel: a — (ha3HBIX HATIPsDKEHWE, 6 — HapshKeHUsI U Toka 110 daze A
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B pesyaprare m3mepeHui okazanock, 4To ¢opMa TOKOB MO BCeM dazam
Omke K cuHyconae, yeM (opma Hanpsokerus. [Ipu 3ToM HemuHEHHBIC HCKaXke-
HUS (OPMEBI HAIPSKCHUS BO3PACTAIOT C MOHIKCHUEM YaCTOTHI.

Uccnenosanus ammmutyaHo-uactotHbix (AYUX) u daszouactoraeix (OUX)
XapaKTEPUCTUK MPU PasiokeHuH B psaa Pypbe mokazanu, 4To B CHOEKTPE BHIC-
IIMX TAPMOHHK HANPSUKCHUSA SIBHO NPEOOIAACT TPEThS TaPMOHUYCCKAS COCTAB-
JSIOLNAs, a B CIIEKTPE TOKA HAOMIOJACTCS HE3HAUYMTEIBHOE MPEoOIaiaHue BTO-
POH TapMOHMKH, UTO CBHICTEIBCTBYET O HEKOTOPOH CHMMETPUH AHATPAMMEI
HANPSDKCHUS OTHOCHTEIBHO OCH a0CLIUCC U JHarpaMMbl TOKA OTHOCHTEIBHO OCH
opouHar [3].

B ta6n. 2 npuseacnsr 3Hauenns AYX cnekrpa mns Hanpsokenus dassl 4 Uy
u Toka ¢aszel A I, npu pasznoxeHun B pag Pypbe mo cuHycam Iid MEPBBIX
10 rapmoHuK, a Tarke 3HaUCHUA K03 () (PHULIHEHTA HCKAKEHHS CHHYCOHAATbHOCTH
Ky KPUBBIX HANPSDKCHHS U TOKA (KAK OTHOLICHUS CPEIHEKBAAPATHICCKOTO 3HA-
YCHUS CYMMBI BBICITUX TAPMOHHK K MEPBOU TAPMOHHKE).

Tabnuya 2
AYX cnexrpa st Hanipstkenns ¢pas3nl A U, 1 Toka dpasbi A 1,

Homep 3HAYEHHS aMIDIUTY/]T TAPMOHUK TIPH YACTOTE OCHOBHOM FApMOHUKH f°
rapmo- 3011 45T 50T 60 I'mg
HUKH Uy, B I, A Uy, B I, A Uy, B Iy, A Uy, B I, A
1 640,8 19.8 955.1 24,4 1082 26,7 1251 29,2
2 4,6 0,92 2,0 0,49 1,8 0,47 30,5 1,05
3 66,2 0,47 86,4 0,29 93,4 0,28 105,6 0,32
4 54 0,36 5,0 0,36 0,73 0,24 11,2 0,42
5 54 0,31 6,6 0,46 11,1 0,47 7,5 0,41
6 0,94 0,02 2,5 0,06 2.2 0,05 10,5 0,19
7 2,11 0,12 1,9 0,06 4,0 0,07 6,2 0,22
8 1,1 0,12 3.1 0,06 2,5 0,1 4.7 0,14
9 0,8 0,08 0,27 0,02 1,9 0,06 1,2 0,13
10 1,9 0,11 0,79 0,1 4.3 0,04 3.7 0,09
Ky 0,104 0,059 0,091 0,034 0,088 0,029 0,089 0,035

AYX n ®UX cneKkTpoB HAMPSKEHUH W TOKOB MO3BOJISIOT PACCUUTATH BXOJ-
HBIC HUMIICOAHCH TI0 KOKOOM TapMOHUYCCKOW coctapisromei. [lpu stom He-
00XOIUMO YUHUTHIBATH HATIPABICHUE AKTUBHOH MOIIHOCTH, TAK KaK HETHHCHHAS
Harpy3ka MOXKET ObITh T'€HEPATOPOM IO HEKOTOPHIM BBICIIUM TapMOHHKAM
[3, ¢. 455]. OucBuano, eciu abCOMOTHOE 3HAUCHHUE (DA30BOTO CABUTA MEHKIY
HaNpsLKEHUEM U TOKOM JJIS1 BRICIIEH TApMOHHUYECKON COCTABIIAIOLIEH MpEBbIIIa-
et +90°, To aKTHBHAS MOIHOCTD 3TOU COCTABIAIOLICH HAIMPABICHA OT HAIPY3KH
K UCTOIHHKY, T. €. oT [I19]] k mpeodpaszoBaTeiito 4acTOTHI.

Takum oOpaszom, pacueT UMICAAHCOB (TONHBEIX COMPOTHBICHHI) OTHOCH-
TEMpHO (pas3HBIX HANPsLKCHHH, Hampumep Lt ¢assl A, HEOOXOAUMO BECTH IO
dbopmyaam:

o U3 exp( et )
P ep(el)
cClIn
(o2 — 2| < 90°) v (|t — 0f2] > 270°): )
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o UPeop(jel))
TP exp( (0 +180%))

3)

cClIn
(o2 = 0i2] = 90%) A (Je s — i3] < 270°). (4)

rae Zﬁfg, Zﬁf f — COOTBETCTBECHHO UMIICAAHCHI k-H TapMOHUYCCKON COCTABIISIIO-
ICH OpPU HAMPABICHUM AKTHBHOH MOIIHOCTH OT MPeoOpa3oBaTeisi YacTOTHI
x IDJT u or IMD]] x npeobpasosaremo gacrots; U, I — coorsercTBeHHO

(k)

3naueHns AUX k-if rapMOHHUYECKOH COCTABIAIOMEN HAMPSLKEHUS M TOKA; ‘@) 4,

k
@)

HAMPSDKCHUS U TOKA, V — 3HaK au3broHKImH (joruueckoro MJIN), A — sHak
KOHBIOHKIUH (JIoruueckoro M),
®opmynel (2) u (4) HO3BONMIOT OMPEACIUTh HANMPABICHHUES AaKTUBHOW MOIII-

— cootBeTcTBCHHO 3HaueHHss DYUX k-H rapMOHHYECKOH COCTABISIOLICH

Hoctd. Ecin a1 YCIOBHA HC BBINIOJIHAIOTCA, TO PACUCT UMIICAAHCOB Zl(élkg W/

Z%") He mmeeT cMBICTa, TaK KaK MX aKTUBHBIC (BEMICCTBEHHBIC) COCTABIAFONIHC

OyAyT OTpULATCIBHBIMA. B clyuac HampaBieHHs aKTHBHOW MOIMHOCTU BBICIICH
rapmoHuku ot I119/] x mpeobpazoBaremo 4acToTel B (3) OCYINECTBISETCSA AO-
MOTHUTEIBHBIN (ha30BBIM COBHT FAPMOHHYECKON COCTAaBIAIOMECH Toka Ha 180°.
Pacuer ans dpaz B u C aHaIOrHUCH.

B 1aba. 3 u 4 nmpuBeacHBI 3HAYCHUS BXOAHBIX MMICIAHCOB 0 (azam A u B
JUTS Pa3iMHYHBIX 3HAYCHHH YaCTOTHl OCHOBHOW TAPMOHUKU HANPSDKCHUS, MOJa-
BaecMoro Ha [13/], s mepBEIX BOCBMH FAPMOHHK IPH HANPABICHUN aKTHBHOU

MOIIHOCTH OT mpeoOpasoBareist 4acToThl K [19]] (Zﬁlk_g) u ot [I3]] k mpeobpa-

3oBaTemo gacTotl ( Z4)).

Tabnuya 3
3HaveHNsT BXOAHBIX HMIIeTaHCOB Mo (a3se A 17151 IePBHIX BOCHMH TAPMOHUK
Homep 3HAYEHMS IIMIICIAHCOB TIPY YACTOTE OCHOBHOM TapMOHUKH f
rapmo- 45 Ty 50T
HUKH
VA IRON Z% . Om zZ% . Om Z%® . oM
1 25+730 - 28,4 + 28,9 -
2 — 3.8—51,4 - 1,4-53.7
3 - 9 +,247.6 - 285,1 +;185
4 52 +512,9 - 0,19-53.1 -
5 - 12,7 +76,9 - 19,6 +13,5
6 - 1,7-5434 31,4-531.1 -
7 - 10,2 —532,1 55,1 +517,7 -
8 33,6 +,34,6 - 22.8+712,6 -
Tabnuya 4

3HaveHust BXOJIHbLIX HMII€TAaHCOB 110 (1)336 B JJIS1 TIEPBBIX BOCBbMU I'apMOHUK

HOMep 3HaueHns HUMIIEJAHCOB IIpH YacTOTe OCHOBHOM TapMOHUKH f
rapMo- 45T 50Tn
HUKH AT ZH . Om AT ZH . Om
1 27.8+30,7 - 30,4+ 729 -
2 12,6 - /1,8 - 33-/12 -
3 4138 +455.6 - 264.9 - 71145 -
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4 20,5+/13,4 - 18 +/14.2 -
5 - 8,7+,/15,9 - 10,3 +/18,3
6 22,9718 - 8,5+/1,3 -
7 9,1+/174 - - 43,4 -j54.5
8 70,9+ /982 - 3,3-/14,1 -

[IpuBeacHHEIC 3HAYCHHUS MMIICAAHCOB MO3BOMAIOT MPOAHATHU3HPOBATH BO3-
MOYKHBIC 3aKOHOMCPHOCTH B CMCHE HAIPABJICHUS AKTHBHOM MOIIHOCTH IO BBIC-
IIMM TapMOHMKAM, & TAKKE HAJIMYHC PE3OHAHCHBIX PEKHUMOB HA MPOMEKYTOU-
HBIX YaCcTOTaX MEKAY COOTBETCTBYIOLIMMHU YACTOTAMH TAPMOHHYCCKUX COCTAB-
JSTFOLIHIX.

W3 tada. 3 u 4, a TakKe JOMOTHUTCIIBHBIX PACUSTOB, MPOBEACHHBIX aBTOPA-
MH, CICAYET, YTO fABHAS 3aKOHOMEPHOCTH IO HAMNPABICHUIO AKTHBHOW MOIIHO-
CTH KakK IO pas3HeIM (a3zam, Tak U Mo OZHOH (ase, HO Ha Pa3HbIX YACTOTAX, OT-
CYTCTBYET. JTO CBA3aHO C TEM, UTO PCATBHBIC HANPSUKCHUS U TOKU HE SIBJISFOTCS
CTPOro NEpUOANICCKUMU (pHC. 3), TOTAA KaK MPU Pas3aokeHuH B psax Ovpee oHu
CUHTAIOTCA TEPHOANYCCKMMHU (QyHKIUAMH. [loaToMy HampaBlIcHHE aKTHBHOU
MOIDHOCTH II0 BBICIIMM TapMOHHWKaM HOCHT CIydaiiHBIA Xapaxrtep. ['maBHBIH
(hakTop, IO KOTOPOMY HEOOXOIUMO YUHMTHIBATH HAIPABICHUEC MOLIHOCTH, — 3TO
aHAJIN3 HATTHYHS PE30HAHCOB HAIPSDKCHUS HA MPOMEKYTOUHBIX YACTOTAX MEKIY
COOTBETCTBYIOIIMMH TaPMOHHYCCKHMH COCTABILIOINMEA. O pe3oHaHce CBHIC-

TCABCTBYCT CMCHA 3HAKA PCAKTHUBHOHM COCTABJIIIONICH MMIIGIAHCA MPH TAHHOM

HanpasIcHAM MowHOCTH, Tak, u3 tadn. 2 mis Z%) ma wacrore 45 T'u Hembss
> A4.0

cAenate BBIBOJ O pe3oHaHce, HO Ha vactote 50 I'm HaGmogarorcs pe3oHaHCH
mexkay 1 u 4, 6 u 7 rapMOHHKAMH. AHAJOTHIHO MOKHO OOHAPYKUTh PE3OHAHCHI
U TP HANPaBICHUHM AKTUBHOH MOIIMHOCTH HA BBICINUX rapMoHukax ot I19]1
K IpeoOpa3oBaTeo YacTOTHL.

UccnenoBanus aBTOpOB MOKA3BIBAIOT, YTO PE3OHAHCHBIC YACTOTHI LIS pas-
HBIX (a3 U pa3IuYHbIX YacTOT OCHOBHOH TapPMOHHKH — TAKOKE SIBJICHUC CITydYai-
Hoe. CeI0BaTeIbHO, PE3OHAHCH B CIOKHOHM CHCTEME, AHATOTHYHOW paccMart-
puBacMoli, Bcerga UMeroT MecTo. QUEeBHIHO, YTO HEOOXOAMMO Pa3MuyaTh J0-
KaJbHBIC PC30OHAHCH, HE OKA3BIBAIOIIHMEC CYLICCTBCHHOTO BIMSHHSA HA padoTy
o0opymoBaHuUs, U TJIOOANBHBIC PE3OHAHCH (KaK B BBICOKOIOOPOTHBIX IICIISX),
MPHUBOMIINE K ABAPUHHBIM pexxHUMaM. B mepBoM ciyuae npu pe3oHaHce Hampsi-
JKCHUH aKTUBHAS COCTABISIOLIAS UMIICAAHCA, 3aBHCAINAS OT YaCTOTHI, EMKOCTCH
Y UHOYKTHBHOCTEH CXEMBI 3aMCIICHHS, JOCTATOYHO BENHKA, H COOTBETCTBEHHO
BXOJZHOW TOK HA PE30OHAHCHOW YACTOTE Mal, MEPEHANpPSLKECHHS OTCYTCTBYIOT,
H30IALHsE padoTacT B paMKax HOpMalbHOro pexxkuma. B ciyuae rmobanbHOro
PE30HAHCA HANPSHKCHUN aKTHBHAS COCTABILIOIAS BXOZHOTO MMIICAAHCA PE3KO
CHIDKAETCS, ¥ W30JIILMS MOABEPracTCs NEPCHANPSDKCHUAM HIIH TICPErPeBY H3-3a
BO3POCIIEro TOKa Ha 4actoTe pe3oHaHca. [Imoc k 3ToMY BO3MOMKHO BIHSHHUE
3¢ (}eKTOB ATUHHBIX THHUH, (EPPOPE3OHAHCA, & TAKKE TOKOB, MPOTCKAOIINX
B OpoHE Kadems.

BBIBO ]I

Takum o0paszoM, MPOBEACHHBIC HCCICAOBAHUS HOCAT JIMIIb MPCABAPHUTENIb-
HBIA XapakTep M HY)KAATca B npoiomkeHud. [locraBneHHas 3aaava sBIsCTCS
muorodakTopuoi. Mccneayempiii kabelb HAXOAUTCS MO BJIMSHUEM BBICOKOH
TEMIIEPATYPbI, BBICOKOTO JABICHHS, XUMHUCCKH arpeCCUBHOM CPEIbl M BRICIINX
TApMOHHUK HAMPSXKCHUS U TOKA. {711 OKOHYATENBHEIX BHIBOJOB O BIMSHHH Ipe-
0o0pa3oBaTe/Cii 4acTOThl HA PA0OTy H30/ISIUH KaOess HEOOXOMUMO MPHUBICKATh
CHCLUANTHACTOB B 00MacTh XUMHH, (PU3HKH, 3NMEKTPOHUKU. M3MepeHns HeoOxo-
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JUMO TPOBOJUTH HA COBPEMECHHOM OOOPYAOBAHUM, 3AIMUIICHHOM OT BIHSHHS
BHEIIHKUX moMeX. MccnenoBaHus AOMKHBL ObITh ITPOBEACHBI HA OOJBIIIOM KOJIH-
YECTBE OOBEKTOB C LICTBIO MOBBILICHHSI JOCTOBEPHOCTH PE3Y/IbTATOB.
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