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Lenopyccxuii nayuonanvholii mexuuieckuii yHugepcumem

B mepexomHBIX M YCTAHOBUBIIMXCS PEKUMax Koporkoro 3ambikanus (K3)
tpanchopmaropsl Toka (TT) TOKOBBIX 3aIIUT MOrYT HACHINATHCA U padoTaTh
C MOBBIIICHHBIMH MOTPEITHOCTSAMHM, BEIUYMHA KOTOPBIX 3aBHCHT OT MHOTHX,
B PSJC CAYYACB TPYIHOVUUTHIBACMBIX, (axTopos. Haubomnee cumpHoe BnmsHue
Ha BEJIMYMHY MOTPELIHOCTH OKA3BIBAIOT: KPATHOCTh TOKOB MOBPEKIACHUS, HATU-
YHE ANMCPUOIUUCCKUX COCTABIAIOIINX B MECPBHYHBIX TOKAX W MOCTOSHHBIC BpE-
MEHH UX 3aTyXaHHS, CXEMbl COCTUHEHUH BTOpUuHBIX 00MoTok TT u pene, Bemu-
ynHa ¥ xapakrep Harpy3kd TT w 1. . CornacHo HOPMATHBHEIM JOKYMCHTAM
Harpy3ka Ha TT BeIOupacTcs TakuM 00pa3omM, ITOOBI MOTHAS MOTPEIIHOCTh HE
mpesbimana 10 % mpu Tokax ycraHoBusinerocs pexuma K3, cooTBeTCTBYIOLIIX
xapakrepy cpabaTeIBaHUL.

B HeycraHoBUBIIMXCS pekuMax paboThl, KOTAA TOKH MOBPCKACHHS MOTYT
3HAYUTENBHO MPEBHIIIATH HapaMeTp CPadaThIBAHUS U B HUX COACPKATCS arcpH-
OOUYCCKHE COCTABJSIOLINE, MOTPEIIHOCTH MOTYT 3HAYUTEIBHO BO3PACTaTh
U B HauOOnee HEOIATOMPUATHEIX PEKUMAX B TCUCHHE ONPEACICHHOTO BpeMe-
HH JOCTHUTATh 3HAYCHHUH, Onm3kux k 80—-100 % [1].

[lpu anany3e BAMSHHSA HACHIIICHHS HA MOBEICHHC 3aIMUT LIETECOOOPA3HO
paccMaTpuBaTh ABA CIIyYas:

e HACBIICHUE OOVCIOBICHO HAMHYHCM AaNCPHOTUYCCKUX COCTABILIIOIINX
B Toke K3;

e HACHILICHUE IPU OTCYTCTBUH AMCPHOAMUYECCKHUX COCTABISIOLINX, HATIPHMED
M3-32 MPEBBIICHUS JONYCTUMOW HArpy3KH.

Caeayer orMeruth, 4T0 B TpexdasHex rpymmax coeanHennid TT moryr
HaOMI0AATRCS OTHOBPEMEHHO 00a ciayuas Hackimenus. 1T pasubix a3 B odmem
cnyyae paboTaroT ¢ Pa3HBIMU HOTPEITHOCTSMH U OKa3bIBAIOT B3AHMHOC BIHSHHUE
JPYT Ha apyra.

VYenoeust padotsl TT Ha kaOedbHBIX M BO3AYIIHBIX JIMHHAX PAa3TAYHBL
Hampumep, xabenbHbIC THHAN XapaKTEPU3VIOTCS OTHOCHTEIBHO MANbIMH HH-
OYKTUBHBIMU M OOJBIIMMH aKTHBHBIMH conpoTHuBiIcHUAMH. [losToMy mocTosH-
HBIC BPECMCHH 3aTYXaHUS AllCPUOAMYECCKUX COCTABISIOLINX TOKOB TAKUX JTHHHHA
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oTHOCUTEIBHO Masbl. [lepexo HbIC MPOLIECCH B 3THX JUHUSMX OBICTPO 3aTYXAKOT
U CTAHOBATCS CTAITHOHAPHBIMH.

Ipu HanuuUK B ICPBUYHBIX TOKAX AMCPUOAMUCCKUX COCTABIISIONINX B pabo-
t¢ TT moxHO BRIACTHTH pax cranuii. B HauameHOUW cramznn TT HCHACHIICH,
U B TPaHC(HOPMUPOBAHHBIX TOKAX MPUCYTCTBYIOT AICPHOAUYCCKUS COCTABJISIO-
[IUC, & BBICIOUC TAPMOHUKH OTCYTCTBYIOT. [[MUTECIRHOCTE 3TOH CTAgUM MOXKET
CYIISCTBCHHO HM3MCHSITHCS M 3ABHCUT OT KOHKPETHBIX ycioBuil padorsr TT.
HaceiieHue MOsKeT MPOU30HTH HA BTOPOM, TPETHEM MICPHUOAC U T. 1., a B HeOIa-
TOMPHUATHBIX VCIOBUAX 1T HACHIIIAOTCS YKE B TICPBHINA ICPHOL.

Ilpm vaceimennn TT amepuoxntdeckas COCTABIAIOMAS BO BTOPUYIHOM TOKE
HCBCITUKA U MOXKCT U3MCHATh CBOM 3HAK, MOSABJITIOTCS UCTHHIC M HCUCTHHIC Tap-
mouukH. CoAcp:KaHUEC MEPBOH TAPMOHUKU PE3KO YMEHbINACTCH. M3 BhICHIMX
rapMOHHK Hau0O/ICC BRIPAXKEHBI BTOPAS U TPEThsI TAPMOHHKHU. BJIMSIHUE BBICLIHX
TAPMOHHK HA UHTCTPANTBHBIC XAPAKTCPUCTHKH HECCHHYCOUAATBHOTO BTOPUIHOTO
TOKa MOKET ObITh 3HauuTeabHBIM. [0 Mepe 3aryxaHus anepuogUYCCKHX CO-
cragystroiux 1T BBIXOAWT M3 HACBHIIICHUS, U MOTPEITHOCTH B TpaHchopMaiuu
TICPBUIHOTO TOKA YMCHBIIAOTCS.

B xauccTBe npumMepa Ha puc. | mpeACTaBICH XapaKkTep U3MCHCHUS ACHCTBY-
FOLUX 3HAYCHUH MPUBCICHHOrO mepsudHOoro toka K3 ¢ amepuommticckoi co-
CTaBIAIOIICH /1, BTOPUYHOTO HECHHYCOMAATBHOTO TOKA >, IEPBOH /7 M BTOPOU
1, TapMOHUK, COACPKAIIIXCI BO BTOPHIHOM HCCHHYCOMTAmbHOM TOke /. Ha
puc. 1 BUIHO, YTO ACHCTBYIOIINC 3HAYUCHUS TOKOB B PEIIC M BCIMYMHA MOTPCII-
HOCTCH H3MCHATCA B TCUCHHUC BCCTO BPCMCHH CVINECTBOBAHUS IICPEXOIHOTO
mporLecca.

I
¥ Puc. 1. JlelicTByrole 3HaY€HUST TOKOB IIepe-

I A
80

A XoHOTro Tporiecca B ofHoM u3 TT Tpexdazmoit
40 I IpYINIBI Ipu TpexdasnoM K3: I, — Ipuse-
I JICHHBIN TIEPBUYHBIN TOK;, [, — BTOPUUHBIA TOK;
I, — mepBas TrapMOHHKA BTOPHUYHOTO TOKA,
0 0.04 0,08 012 ,c 016 15, — BTOpas rapMOHUKA BTOPUYHOTO TOKA

VMenbIIeHne BTOPUYIHON Harpy3ku Ha TT mpu TakoMm XapakTepe HachIIe-
HUS HE SABIACTCA AOCTATOYHO 3¢ PEKTHBHBIM MEPONPHUATHEM MO CHHKCHHUIO IM0-
rpemHocTer, Tak kak TT B HeOMarompuATHEIX YCIOBHSX MOTYT HACHIIIATHCS
JKe TIPH 3aKOPOUCHHOW BTOPHYHOU OOMOTKE.

Hiist ymeHbineHus BausiHus HaceimeHus 1T Ha pabory 3amuT mpeaiaracTes
HCIIONB30BATE CIICHHAIBHBIC AJTOPUTMBI BOCCTAHOBJICHUS curHana [2, 3], ucka-
JKEHHOT'O sIBJICHHEM HachieHud. OIHaKo pelieHHe 3ToH 3amaun TpeOyeT Bech-
Ma CIIOXKHBIX BBIUHCICHHH B TEUEHHE IIPOIECCa M 3HAYUTEIBHOTO VBEITMICHUSA
YHCIa OTCUCTOB HA MEPHOA OCHOBHOH 4acTOTHl. Y HH(]POBBIX pene psaa 3apy-
OexkHBIX (pupM Hapsaay ¢ TT TpaguiMOHHOrO UCIOMHEHUS NPEAYCMATPUBACTCS
BO3MOXKHOCTE HCITOJIb30BAHUS MEPBHYHBIX H3MECPHUTEIBHEIX MpeoOpasopartencii
TOKa B BHAC KaTYIIKH POroBckoro. AnepHoOAMYECKHUE COCTABISIOIINC TAKHMHU
npeobpasosatesivu (pakTruecku He Tpanchopmupyrores. Orcyrereue dheppo-
MAarHUTHOTO CEPACYHHKA 00CCIEYHBACT MATYIO MMOTPELUIHOCTE NMPEoOpa3oBaHUs
U Malyi0 OTIABacMyI0 MOIIHOCTh. Bricokas touHocTs mamepenus (1o 0,1 %)
MO3BOJISICT BBIOPATh CTYICHb CEICKTUBHOCTH MEXKIY ABYMSI CMCKHBIMU 3aI0U-
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TaMH MHUHHMAJIBHOH, 4TO JCIAECT UX MEPCHEKTUBHBIMU TS LICICH PENCHHON 3a-
mutel. OXHAKO MPOU3BOACTBO, & TAICKE OIBIT IKCILTYATALMH 3THX MPeodpa3oBa-
teneil B PecniyOnuke benapych OTCYTCTBVIOT, HE MCCICIOBAHBI BOMPOCHI 3IICK-
TPOMArHUTHOH COBMECTUMOCTH U T. I.

Ecnu B mepBuunbix Tokax K3 anmepHoandeckne COCTaBISIOMHE OTCYTCTBY-
10T, TO BO BTOPHUYHBIX TOKaX NMPH HACHIMCHUH 11 MOSABISIOTCA TONBKO HEUCT-
HBIC TAPMOHHKH, & BECIUYHMHA MOTPEIIHOCTH OCTACTCS MPAKTUICCKH HEH3MCHHOU
B TeucHHe Bcero BpeMenn K3. [lpu TakoMm xapaxrepe HACBHIIICHUS YMEHBIICHUE
BropruHOH Harpy3ku Ha TT gBaserca noctatouHo 3¢ GEKTUBHEIM MEPOIIPHSITH-
€M M0 CHIKEHUIO MOrPEIIHOCTEH.

B nacrosmee BpeMs 3IEKTPOMEXAHHUYECKHE YCTPOHCTBA PEICHHOM 3aIMHTHI
SHEProoOBEKTOB MOITAITHO 3aAMCHAIOTCS MaKpPOIIPOLECCOPHBIMHE, YTO MO3BOISIET
obecrieunte Gonee OBICTPOE OTKIIOUCHHE TOBPCKACHUH 32 CUET CHHIKCHHUS CTV-
neHu ceacktuBHocTy A0 3HaucHus 0,10-0,15 ¢, Goaee BRICOKYIO TOUHOCTH 00-
pabotku BxoaHoW nHpopmanny. OCHOBHAS MOTPEIIHOCTE MO TOKY cpabaThiBa-
HUst 00BIMHO cocTaBaseT 2-5 %, kod(dduimreHT Bo3BpaTa HAXOTUTCS B TUAIA-
3oH€ 0,95-0,96. CobcTBEeHHOE BpeMs cpalaThIBaHHUS M3MCPHTEIBHEIX OPTaHOB
opueHTUPOBOUHO coctaBisier 30-50 mc. OmHako 3TH MPEUMYIIECTBA MHKPO-
MPOLICCCOPHBIX YCTPOMCTB 3alUTH MPH CYIIECTBYIOMINX. ATOPUTMAX (HYHKIHO-
HUPOBAHUS B 3HAYUTCIBHOW MEPE VTPAUYUBAIOTCS N3-32 HEOOXOOUMOCTH COIMIa-
COBAaHUA HUX XaPAKTCPHUCTUK C XaPAKTCPUCTHKAMH BICKTPOMEXaHUICCKUX
VCTPOUCTB U MPECIOXPAHUTCIICH, a TAKKC M3-3a HachueHus TT.

JICKTPOMEXAHHYUCCKHE H MUKPOIIPOLICCCOPHBIE YCTPOWCTBA 3aIUTHl HMEIOT
pasnuyHbie MEeToAb 00pabOTKH BXOAHOW HH(OPMALHHA. DIEKTPOMEXAHHUCCKHUE
pelie pearupyioT Ha KBaJpaT ACHCTBYIOIICTO 3HAUCHHS TOKA B PElie, COACpIKa-
mero B o0IeM ciydyae anepruoOAMISCKYIO COCTABISIOIIYIO, TICPHOAUICCKYIO CO-
CTaBJLIOIIYIO OCHOBHOW YacCTOTHI M BRICIIHE TapMOHHMKH. B Mukpompoueccop-
Hbix w3MmeputeabHbix opranax (MO) yenoBuem cpabarbiBaHHS SBISCTCSA MPE-
BBILICHUE MHTETPAIBHBIM 3HAUCHHEM TOKA B pene [, ycTaBkH cpabaThIBaHUS:
I, > I, a yciosueMm Bo3spata [, < I,. B MUKpOIpPOLIECCOPHBIX pene pa3HbIX
($UpM B KaueCTBE HHTETPAIBHOIO 3HAUCHHS MOTVT HCIONB30BAThCA CPCAHEE,
JCUCTBYIOLIECEC WM aMIUTUTYIHOC 3HAYCHHS, KOTOPBIC MOTYT BBIYHCIATBCSA HA
Pa3MHYHBIX HHTCPBAJIAX BPEMCHH U € PA3IMYHBIM IIAroM Juckperu3aund. Kpo-
ME TOT'0, HHTETPAIBHBIC 3HAYCHUS MOTYT ONMPEACIATHCA PA3IUYHBIMU CIIOCOOa-
mu [2, 3]. IIpu HCHCKAXCHHBIX CHHYCOUJAIBHBIX BXOTHBIX CHTHAJIAX B YCTAHO-
BHUBIIMXCSH pPeXuMaxX padoTH Bce CIOCOOBl AAIOT MPHUMEPHO OXUHAKOBBIC pe-
3VIBTAThl HE3ABUCHUMO OT TOTO, KAKOC 3HAUCHHC BBIUUCISACTCS, TAK KaK BCE OHU
CBSI3aHBL  M3BECTHHIMH KO3 duumentamu. OxHako NpH HECHHYCOUAATBHBIX
BXOJHBIX TOKaX PE3YJIbTAThl M3MCEPEHHS MOTYT OBITh PA3MTHYHBIMU. Y MHOTUX
MHKPOIPOLIECCOPHBIX PENE, UCTIONB3VIOMUX B KAUYCCTBE LHUQPPOBBIX (UIBTPOB
OpPTOroHanbpHOE pasnokeHue Pypre, U3 HECHHYCOUAATHHOTO BXOJHOI'O CUTHAMA
BBIICISICTCS TEPBas TapMOHMKA, TAK KAK AMIUTUTYIHO-YACTOTHAS XapaKTCpH-
CTHKA TAKUX PEJIC MOA00HA XaPaKTCPUCTUKE MOIOCOBOrO GUIbTPA.

His TokoBeix MO psima ¢hupM HEM3BECTHO, HA KAKOC 3HAUCHUE OHU (haKTH-
YECKH PEarupyioT, YTO 3aTPYIHACT CPaBHHUTEIBHBIN ananu3 Tokoebix MO pas-
HBIX MPOU3BOJUTENICH U OLICHKY WX NIOBEACHUS B ICPEXOTHBIX PEXKUMAaX PabOTHL.
Craeayer TakKe OTMETHTh, UYTO HE3ABHCHMO OT 3JIEMCHTHOU 0a3bl BCE PacUCThI
1o BIOOPY TOKOB cpadaThiBaHHA (YCTABOK) BEAYTCSA MO ACHCTBYIOIIUM 3HAUC-
HUSM YCTAHOBHUBIICTOCS PEKHMA, KOTJA BXOMHBIC CHUTHAIBI CHHYCOWAAIBHBL
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B TO BpeMs Kak pabouuM PEeKUMOM, OCOOCHHO Ui OBICTPOACHCTBYIOIIUX 3a-
LT, SBJISCTCS HCYCTAHOBUBIIUICS peskuM K3, KOTOpBIH COMpPOBOXKAACTCS TO-
SIBJICHUCM AMCPUOAMUYCCKUX COCTABSIIONINX M, KaK MPaBWIO, HackimeHuem 11,
CrencHp BnustHus HachimicHus 11 Ha paboTy CTYMEHYATHIX TOKOBBIX 3aIIHT,
MMECIOIIUX B CBOEM COCTaBe TOKOBbIC oTceukd (T0) u MakCHMabHBIC TOKOBBIC
samuTel (MT3) 1 BBIOJHCHHBIX HA PA3HBIX OPUHIMNAX, PA3IUYHA. ITO CIACTY-
€T YYUTHIBATH MIPH COTIACOBAHUH XAPAKTCPUCTHK CMEIKHBIX 3aIUT PACIPEACTH-
TEIbHOU CETH.

OcobeHHO MOABEP>KCHBI BIHSHUIO HACHIIIECHHS OBICTPOACHCTBYIOIINE CTY-
nieHu 3ammtel 1 MT3 ¢ 00paTHO3aBUCHMBIMU OT TOKA XaPAKTCPUCTHKAMHU BbI-
JEPKKH BpeMEHH. B MHKpOMPOLIECCOPHBIX 3aIMUTAaX YacTO HCIOIB3YIOTCH Xa-
pakTepucTiky no cragaapty MOK

e (1)
c3 o _1°
(,/1,)*-1
rae I,/1,, — xpatHOCTE TOoKa K3 mo oTHOMmEHHIO K TOKY CpabGaThIBAaHHS 3alHTHI;
a, B — ko3¢ PHUITHEHTHI, ONPEaEIIIOMIE KPYTU3HY XapaKTEPUCTHKH.
Ha puc. 2 nokazan (parMeHT CXEMBI PACIPEACIUTSIPHON CETH, 3aIMHUTHI
CMEXKHBIX YUACTKOB KOTOPOH TPEOYIOT COTTIACOBAHMUS XaPAKTEPHCTHK.

Wi é
e A _ > |—|
G Q1 TAl [K3+[Ham

Puc. 2. OparMeHT ceTH, 3aIMThl KOTOPOR TPEOYIOT COITIacOBaHUS XapaKTEPUCTHK

B cootBercTBHE C CYIIECTBYIOMEH METOIUKON pacueTa, 4eM ONMXKe pacho-
JOJKCHA 3aI0UTa K UCTOUYHUKY MHUTAHHA, TeM OONBIIC €€ TOK cpadaThIBaHUS, KO-
3 duunents Tpanchopmarmu TT u Bpems cpabarsiBanus MT3 ¢ HezaBUCHMOI
XapaKTEPUCTUKON BbLACPKKH BpeMeHU. [Ipu ucnonezosannu MT3 ¢ oOparHo3a-
BHCHUMBIMH BPEMSTOKOBBIMH XaPAKTCPUCTHKAMU BBIACPIKKA BPEMCHH 3alUTHI |
JODKHA TIPEBHIIIATE BBLACPKKY BPEMCHH 3alUTHI 2 HA CTYIICHb CEICKTUBHOCTH
At mpu MakcuManbHOM 3Ha4UeHHH Toka TpexdaszHoro K3 B touke K1 B mecre
YCTAHOBKHU 3amuThl 2 (puc. 2). ITO yCAOBHE JOKHO BBHIIOJHITHCS HE TOJIBKO

npu Tokax IS HO U 1pu Bcex MeHbinnx Tokax K3. Ipu omHOM M TOM Xke
K

Imakc >
sHaucHUM Toka K3, mporekarommero mo mepBHYHBIM OOMOTKaM TpaHchopmaTo-
poB Toka TAl u TA2, ycaoBUs UX HACHIIECHHS PA3UYHBL, B NICPBYIO OUCPEAb
MO MPHYHHE PasTHIHON KpaTHOcTH Toka K3 (10 OTHOIICHHIO K MEPBHYHOMY
HOMUHAIBHOMY TOKY TT), Tak Kak ¢ YBEIMUCHHEM YKA3aHHOW KPATHOCTH IO-
Boimactcsl BeposaTHocTh HaceimeHus TT. Tlpu naceimenmn TA2 Tok B pene
I, yMeHbpIIAETCs IO CPABHEHHIO C PACUETHBIM 3HAYEHUEM, YTO MPUBOAUT K yBE-
JVYCHUIO BPEMEHHU cpalaThiBaHMs 3aimuThl 2. J{ng mpeaoTBpamieHus HECEeK-
THUBHBIX ACHCTBUH HEOOXOIWMO YBEIHUYUBATH CTYICHb CCICKTHBHOCTH Af, 4TO
MPHUBOIUT K OoJiee MEIICHHOH JTUKBUIALMU TOBPCKACHUHA B PacCpPeacTUTCIb-
Hoit ceru. [lpu rmyGokom HackimeHHH TA2 TOK B pPene MOXKET OKa3aThCsl MCHb-
e ToKa Bo3Bpata I, = ky/,, 9TO TaKXKE MOXKET SBUTHCS MPUIHHON HECETICKTUB-
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Horo pevictBusa MT3 kak ¢ He3aBHCUMOH, Tak U ¢ 00paTHO3aBUCUMOU BPEMSTO-
KOBOHM XapaKTEPUCTUKOM.

Ha noeeaenne TO MrHOBEHHOT'O JEHCTBHS, BHITIOTHECHHBIX HA 3JICKTPOMEXa-
HUYCCKOU 3JIEMCEHTHON 0a3e, OOMbIIOE BIUSHUE MOTYT OKA3bIBATH AICPUOIHHIC-
ckue cocrapmsomue B Tokax K3, CreneHp 3TOro BIMSHUS YBEIHMYHUBACTCS
¢ yMeHbIIeHHeM BpeMenn cpadateiBanns TO. [oa xeifictBreM aneproIuiecKux
cocTaBisromux 30Ha AckictBug TO yBemUUMBaeTCS MO CPABHEHHIO C PACUCTHBI-
MH 3HAYCHHSIMH, ITO MOXKET SBUThCA NMPUYIMHON HECEIEKTUBHBIX JEWCTBHH 3a-
mutel. [Ipyn saceimennn TT B 3aBHCHMOCTH OT XapakTepa WX HACHIIICHHA 3a-
HIUIAEMBIE TOKOBOH OTCEYKOM 30HBI MOTYT COKPAINAThCA FUTH MOYKET YBEITHIH-
BaThCH BPEMs HX ACHUCTBHS. JnekrpoMmexaHuueckue 1O Oka3bIBAIOTCS TaKKe
0oyiee YYBCTBUTCIBHBIMUA K OpOCKaM TOKa HAMArHWYHBAHUS MPH BKIFOUCHUSIX
CHJIOBBIX TPaHC(HOPMATOPOB WIH MPU BOCCTAHOBJICHUH HANPSDKCHUS ITOCTIE OT-
karoucHU BHemHUX K3. Y MHKpONpOLIECCOPHEIX YCTPOKUCTB 3alIHUThHI 30HA ACH-
cteust TO Oosee crabHIbHA, TaK KaK YCTPAHACTCS BIHSHHC ANCPHOTHICCKUX
COCTABJSIIOMMX W BBICIIMX TrapMOHMK. OQHH OKa3bIBAIOTCS TAKKC MEHEC UYB-
CTBHUTEIBHEIMU K OPOCKaM TOKA HaMarHHIHBaHU.

BBIBO ]I

MuKponpoLeccopHbIC YCTPOHCTBA SABIAIOTCS BHICOKOTOYHBIMH U UMCEIOT 00-
nce cTabUIIbHBIC XapPAKTCPUCTHKH MO CPABHCHHUIO € MX BJICKTPOMEXAHUYCCKUMHU
aHajoramu. llorpemnoctn m3meputensHelx 1T TpaguIIMOHHOrO WCIOTHEHHA
MOTYT 3HAYHUTEIBHO MPEBBIIIAT MTOTPEITHOCTH MUKPOITPOLIECCOPHBIX YCTPOHUCTB
3aLUTHL, YTO SBJIICTCH NPUYHHOW CHHKCHUS 3¢ QPEKTHBHOCTH HX HCIONB30Ba-
Hua. Hacermenme TT kak B yCTAHOBHBINMXCSH, TaK M B IEPEXOTHBIX PEXKH-
Max paboTel MOKET NPUBOIUTE K OONEe MEIATCHHON TUKBHIALNN TTOBPCKICHHUH
Y HECEIEKTUBHBIM JCHCTBUAM 3aIMUTHL. Y4eT HaceimeHus 11, coeaumHEHHBIX
B OIPCACICHHYIO Tpex(asHyio rpymmy, NpeACTaBISICT 3HAYUTCIBHBIC TPYAHO-
ctu. Hanbonee momHBIHA YYET HACHIIICHUS MOMKET OBITH BBIMOIHEH HA OCHOBC
KOMIUIEKCHBIX ~MaTEMaTHYECKUX MOJENEH paclpeiecIuTeNbHOU CETH H
YCTPOMCTB 3aIUTEL METOAOM BBIMHCIHTENBHOTO SKCIIEPUMEHTA. TaKkyio OIEHKY
MOBEICHUS YCTPOMCTB 3aI0UTH LeTIeco00pa3HO BHIIONHATH KaK HA 3Tare paspa-
OOTKH HOBBIX YCTPOUCTB ¢ 00JIce COBEPIICHHBIMHU aNTOPHTMAaMH (PYHKLIMOHHPO-
BaHWA, TaK U B YCIOBHAX IKCIUTYaTalHH.
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