Tema Nel. TeopeTnueckue OCHOBBI MOCTPOCHUS CUCTEM BOOPYKEHHUSI 3€HUTHBIX
PaKETHBIX BOUCK
3angatue Ne 12. IlpuHUMOBI 3alIUTBl OT IOMEX, HCMOJIB3YyEMbIE B CHCTEMAX
BoOpyxeHust 3PB

1. Hctounuku u KJIaCCI/I(I)I/IKaI_II/IH IIOMCX.
2. HpI/IHI_II/IHBI 1 MCTOABI 3allIUTHI OT aKTUBHBIX ITOMCX.

3. HpI/IHI_II/IHBI 1 MCTOABI 3allIUTHI OT ITACCUBHBIX ITOMCX.

1. MICTOUYHUKHU 1 KITACCUDPUKALINA TIOMEX

Paouosnexkmponnvie nomexu — 3TO HEMOPAKAMOIINE SJICKTPOMArHUTHBIC
U3ITYYCHHUS, KOTOpBIE YXYAIIAIT KauyeCTBO (G YHKIIHOHUPOBAHMS
PaMO3JICKTPOHHBIX CPEACTB, YIPABIIEMOrO0 OpPYXHS, CHCTEM OO0pabOTKH H
nepeaadn nHpopMaIum.

PaznnuaroT ecTecTBEHHBIE U UICKYCCTBEHHBIC TTIOMEXH.

EcTecTBEHHBIMH SBJISIOTCS IOMEXH TMPHUPOJHOTO TPOUCXOXKISHUs. WX
WCTOYHUKAMU SIBIISFOTCS DJICKTPOMAarHuTHbIC u3nydeHus CoJIHIIA, 3BE3]I, IIOTOKOB
3apsOKEHHBIX YacTHII B HOHOC(hEpe; paauou3IydeHUs aTMOCHEPHBIX T'PO30BBIX
pa3psAI0B; OTPAKEHHUS OT METCOPOJIOTMYCSCKUX 00pa3oBaHui (0K, CHETa, rpaja,
00J1aKOB), 3eMHOW U BOJTHOM TTOBEPXHOCTEH.

HckyccTBeHHBIE TIOMEXH CO3AAIOTCS JIMOO YCTPOWCTBAMH, H3JIYYarOIUMHU
AJICKTPOMAarHUTHBIC KoyieOaHus, OO OTpakaTelIIMH, PACCEHBAIOITUMHU SHEPTHIO
MajaroNuX PaJHoBOJNIH. B TEpBOM cityyae roBOpAT 00 axkmueHwiX TOMEXax, BO
BTOPOM — O NACCUBHDIX.

B 3aBHCHMOCTM OT HMCTOYHWKA OOpa30BaHUS HMCKYCCTBEHHBIC ITOMEXH
JCISITCS. Ha HENpeAHAMEPCHHBIC U MpeHaMepeHHbIe. [IepBble U3 HUX Yallle BCETro
BO3HHUKAIOT B pe3yibTaTe padOThl COOCTBEHHBIX HCTOYHUKOB PaTUOM3ITyUCHUH.
Bropele crnenuasbHO CO3MAaOTCS MPOTHBHUKOM IS TIOJABJICHUS  HAIIUX

PAaAUOIIICKTPOHHBIX CPECACTB.
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[locTaHoBKa mpegHaAMEpPEeHHBIX MOMEX U 3allluTa OT HUX SABISIOTCS JUIIb
YacThIO PaaUOICKTpOHHON OoprOBl (PObB), oxBarbiBaromie 1eNbI  ps
OpraHU3AIMOHHBIX MEPOIPUATHH, TAKTUYECKUX U TEXHUUYECKUX pemieHuil. POb
HaIlpaBJIeHa Ha MOJaBJIeHUE PAANO3JIEKTPOHHBIX CPEACTB MPOTUBHUKA U CO3JaHUE
BO3MOXHOCTEH [l MaKCUMalbHO 3 ()EeKTUBHOM pabOThl CBOUX CPEJICTB.

[Ipu BeeHUU NMPOTUBHUKOM OOEBBIX JEHCTBUI B BO3IYIITHOM MPOCTPAHCTBE
0053aTeNIbHO MCTOJB3YIOTCS pa3iuyHble PUEMBI U CIIOCOOBI PauO3JIEKTPOHHOM
O00prOBI, B TOM YHUCJE M MOCTAHOBKA MOMEX, JJIi MAaKCMMAJIbHOTO 3aTpyIHEHUS
pa6otsl PJIC mpoTuB031y1IIHOM OOOPOHEI.

PaccmoTpum mnpennamepenHsie nomexu. Haubonee pacnpocTpaHeHHBIMU
ABJIAIOTCS aKTHBHBIE PAaJMONOMEXH, co3/laBaemble B auamnazoHe ot 1,5 MI'm go
20 I'Tu (A = 200 = 0,005 m). CpencrtBa co3naHusl aKTUBHBIX TOMEX BXOJAT B
mTaTHOe O0OpyJI0oBaHHE caMoyieTOB POb, TakTHUecKOW U CTpaTeruvyeckoin
aBualny, OECNUIOTHBIX JieTaTenbHbIX anmapatoB (BJIA) mpeaHazHayeHHBIX IS
BeneHus PObB, a Takyke MOTYT pa3MeniaThCsi Ha Ha3eMHbBIX (HaJIBOJHBIX) HOCUTEISX
U Jake 3a0pachIBaThCsl HEMIOCPEICTBEHHO B MecTa pacnoioxkenus PJIC.

[To apdpexry BozaelicTBus Ha nogasisieMble PJIC pa3znnyaroT Mackupyroume
1 UMHUTHPYIOIINE TTOMEXH.

Mackupyrowue akmusnvlie nomexu — 3T0 PaAUOU3IYUYCHHUS, 3aTPYyIHAIOIINE
polLecchl OOHAPY>KEHHUS MOJIE3HOT0 CUTHAJIA U U3MEPEHUSI KOOPAUHAT LIEIH.

CpencTBa co3gaHus TaKUX TOMEX MOTYT U3JTy4aTh IIyMOBBIE KOJIEOAHUS Kak
HETMPEPHIBHO B TEUCHUE HEKOTOPOTO BPEMEHH (HETPEPBHIBHBIE IITYMOBBIC MIOMEXH ),
TaKk M TOJIBKO B OTBET Ha MPUHUMAEMbIe 30HAMPYIOUIUE CUTHANIBI TOJIABIsIEMON
PJIC (OTBETHO-UMITYJIbCHBIE IIYMOBBIE TOMEXH). JIIUTENBHOCTH OTBETHOTO
IIYMOBOT'O M3JIYYEHUs] HAXOAUTCS B IIpe/iesiax OT COTEH MUKPOCEKYH]T 1O 3HAUCHUS
repuoia NOBTOPEHUS UMITYJICOB nogasisiemoit PJIC.

Lllymosvie nomexu MPEACTABISAIOT COOON 3JIEKTPOMArHUTHBIE KOJeOaHUs C
Xa0TUYECKUM U3MEHEHHEM IO CIy4YailHOMY 3aKOHY aMILTUTY/Ibl, YaCTOThI U (pa3bl.
Hampsiokenue 1mymMoBOM MOMEXHM Ha BXOJ€ IMPUEMHHKA TNPENCTaBisieT coOoM

CﬂyqaﬁHBIﬁ mponecce, I/IMCIOH_II/Iﬁ HOpMaHBHBIﬁ 3aKOH paclpcacjiCHuA MI'HOBCHHBIX



3
3HAYEHUN U PAaBHOMEPHBIM YACTOTHBINA CHEKTP B Mpejenax MOJOChl MPONMYyCKAHUS
MpueMHOro yctpoiictBa noaasisgeMor PJIC. PaBHOMEpHOCTh CHEKTpa OYEBHUIHO
COOTBETCTBYET OTCYTCTBUIO KOpPPENALMA MEXIYy OTCYETaMH  IIOMEXH  Ha
BpeMeHHOM ocu. Takol myMm mogoOeH COOCTBEHHBIM IIIymMaM NpPHUEMHUKA, HO
MMEET HAMHOTO OOJIBIIIYI0O MOIIHOCTb, MOATOMY OH 00JIaJlaeT MaKCHUMalbHBIMU
MACKHPYIOIIUMH CBOMCTBAMU CPEU IPYTUX BUIOB MOMEX.

Jlpyroil BuJ MacCKHUPYIOIIMUX aKTUBHBIX IIOMEX - Xaomuueckue umMnyibCHvle
nomexu (XUII). OHU UCTIONB3YIOTCS JJIsl TOJABJICHHUS CPEACTB CBSI3U, JUHUN
nepeayu JaHHBIX, HapylIeHUs paboThl CHCTEM OIO3HABaHMs, a TakXkKe s
YCIIO)KHEHMSI BO3IYIIHOM oO0cTaHOBKU. J[muTenbHOoCTh uMmyibcoB XUII, kak
MpaBWiIo, MHOTO MeHblie JmTenbHocTd 3C noaasnsiemoit PJIC.

B 3aBuCMMOCTM OT TOYHOCTHM HaBEIECHHUS [0 YaCTOTE, MAaCKUPYIOIIHUE
MOMEXH MOAPA3ACIIAIOTCS Ha npuyenvhble U 3aepaoumeibHuble.

llpuyenvruvie TOMEXH CTAaBATCS HA W3BECTHBIX, Pa3BEIAAHHBIX YacTOTaXx,
MOATOMY OHM HMMEIOT IIMPUHY CIEKTpPa, COM3MEPUMYIO C IIUPUHOM  CIEKTpa
curHana nogasisieMor PJIC, n xapakTepu3yroTcsi BBICOKUM YPOBHEM MOIIIHOCTH B

npejesnax mojaockl NpPOMycKaHus ee npueMHuka (fi; puc. 1).

AY9X BY PIIpY

IIpuuenvnasn nomexa

V%1% / P

Afﬂn Afﬂn

3azpaoumenwvnan nomexa

yz A\ ¢

0 Afﬂ3
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Puc. 1. HpI/II_ICJIBHaSI H 3arpaJuTCiibHasA aKTUBHBIC IIOMCXMU.

Ecnmu pabouas uvacrora PJIC He u3BecTHa NMPOTHUBHUKY, TO MpPHUIEIbHAS
nomexa He Oyner sddextuBHON (fiz puc. 1) U TPOTUBHUK OYyIET BBIHYKIEH
CTaBUTh 3acpaoumenvHyl0 TIOMEXy B Juana3oHe YacTOT, 3HAYUTEIBHO
MPEBBIIAIONIEM T[OJIOCY, 3aHUMAEMYIO TMOJE€3HbIM curHaiom (puc. 1). 3Oto
MO3BOJISIET OJHOBPEMEHHO BIMATH Ha paboTy Heckoyibko PJIC, HO mpuBOIUT K
CYILIECTBEHHOMY CHM)KEHHUIO YPOBHS MOIIHOCTH TOMEXH B IpEeesax IO0JIOCHI
nponyckanus npueMHuKkoB PJIC.

Hmumupyrowue axmugsHvle paouonomexu — 3TO HU3IYyUYEHHs, HECYIUe
JIOKHYI0 HH(OPMAIUIO O YKCTIe, KOOpAUHATAX U MapaMeTpax JBUKEHUS Leeil.

OnHoll M3 pa3sHOBUAHOCTEM HMMHUTHUPYIOIIMX TOMEX, HCIOJIB3YEMBIX IS
nonasyienus PJIC HaBegeHUs pakeT, sIBISAIOTCA Y800AUUe NOMEXU.

Ilomexu, ysoosuue no danvHocmu, BbI3BIBAIOT CPBIB CIEKEHMS 32 LENbIO B
PJIC HaBeneHHMs  pakeT, KOTOpbIE HMEIOT PpPEXHUM  aBTOMaTHYECKOTO
COIIPOBOXICHMUS LIEJIEH 110 NaJIbHOCTH.

Ilomexu, ysooawue no cropocmu, TPUMEHSIOTCS JUIsl TIOJIaBJICHUS
noruiepoBckux PJIC mMeromux peXuM  aBTOMATHYECKOTO COIMPOBOXKAECHUS IO
CKOPOCTH.

Tlomexu, ysooawue no y2n08vimM KOOpOUHAMAM, CO3AAOTCS ISl TIO/IaBJICHUS
PJIC, ncnosip3yrommux CKaHUPOBAHUE JTyda JJIisl U3MEPEHUS YTIIOB.

[IpyHOMN [ENCTBUS BCEX YBOISIIMX NMOMEX OJMH — CTaHUUS NOCTAaHOBKHU
nomex (CIIII) mpuaumaetr 3ouaupytommii curHan PJIC u u3nydaeT OTBETHBIH,
COOTBETCTBYIOIIMI CHUTHAy, OTPa)kaeMoMy OT Lenu. Tak KakK H3Jy4eHHBIN
OTBETHBI CHTHAJl MUMEET 3aBEIOMO OOJIbIIYI0 MHTEHCUBHOCTb, YEM OTPAXKEHHBIH
1eJblo, nMpueMHUK U cienadimue cucteMbl PJIC HactpamBarotrcss Ha Hero. Ilocie
ATOr0 HAYMHAETCs] COOCTBEHHO ATall «yBOJa» CIEASIIMX CUCTeM. B u3myuaeMblit
OTBETHBI CHTHAJ IUIABHO BBOAMTCS JIOKHAs MH(OpManus O mapaMmerpax Leiau

(HanmpumMep, JOMIIEPOBCKOM YacTOTe WM BpeMEeHH 3ana3zbiBanust). [lo okoHuaHu1o



JTana «yBOJa» IOMEXa BBIKIIOYAETCS, YTO BBI3BIBAET CPBIB ABTOMATUYECKOIO
COTPOBOXKEHUS (pucC.2).

Ilaccusnvle nomexu CO3AIOTCS 32 CUET PHEPIHMH COOCTBEHHOI'O M3Iy4YEHUS
PJIC, oTpaxkeHHOW OT MHO’KECTBa JJEMEHTApPHBIX OTpakaTeien. Memarolee
JNEUCTBUE MACCUBHBIX MOMEX MPOSIBISAECTCA B MOJABICHUM TOJIE3HBIX CUTHAJIOB U

MAaCKHPOBKC Ha6JIIOI[aeMOI>'I o CJIn.

Nnomexa

NonoXxeHue
cnepsawem
crMcTembl

OTPa*KeHHbIM
CUMTHanN

Puc. 2. [IpuHuun neidcTBusl yBOASALIEH TOMEXHU.

OnHMM W3 OCHOBHBIX WX BHUJIOB SBISIIOTCS MACKUpylowue naccugHvle
nomexu, co3aBaeMble ¢ IMOMOIIBIO IUMOJIBHBIX oTpaxkatenei ([10).

Jlunonvhvie ompascamenu - 3TO MACCUBHBIE BUOPATOPHI, MPEACTABIISIONINE
co0Ol TMOJIOCKI W3 METAUTU3UPOBAHHON JIEHTHI, ATIOMUHUEBOU (HONBIH WU
METAJUIM3UPOBAHHOIO CTEKJIOBOJIOKHA. JlIMHA 3TUX MOJIOC MPUMEPHO paBHA
IIOJIOBUHE NJIUHEI BOIHEI rTogasiasgseMon PJIC.

[Tpumensitorest 1O B Buae madek, KOTOpble cOpachIBalOTCS ¢ camolieTa —
MOCTAHOBIIMKA  WJIM  BBICTPEJIMBAIOTCS  CHEUUAIBHBIMA  aBTOMAaTaMM  C
MHTEHCHUBHOCTBIO OT €IMHUIL JI0 JECITKOB IMauyeK Ha CTO MeTpoB myTu. Kaxnas
nayka umeer maccy oT 50 mo 500 rp. 1 MOXKET COJIepKaTh JO HECKOIbKUX COTEH
TBICAY OTpa)kKaTesei.

[Ipu momHoM wuX packpbiBe pasmepbl obiaka JIO Moryt pocturath B

BCpTI/IKaHBHOﬁ u FOpI/ISOHTaHLHOﬁ IUIOCKOCTAX TMPOTKCHHOCTH OO0 CIAUMHUI
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KUJIOMeTpoB. Bpemsi pasnera u cHwkenus JJO 3aBucuT B oOlIeM ciyyae OT
CKOpPOCTH JBUKEHHMS IIOCTAHOBIIMKA, CKOPOCTH BETPa U BBICOTHI Pa3BEPTHIBAHUSA
naykd. B 1enoMm mojochl AMMONBHBIX OTpakateneH, o0ecreunBas JOCTATOYHYIO
IJIOTHOCTH IACCHUBHBIX IIOMEX Ha Tpacce IoJIeTa MOCTAHOBIIMKA, MOTYT HMMETh
IIPOTSHKEHHOCTh 10 HECKOJBKUX COTEH KHJIOMETPOB, HAaxXOAsACh B BO3AYyXE 10
HECKOJIBKUX YacCOB.

ITaccuBHBIE IOMEXU IPUMEHSIIUCH YK€ BO BpeMsl BTOpoil MUPOBOM BOWHBI,
Hampumep, Ha Tepputopuio I'epmanum B BHlE oTpaxkaTenei Obu1o coOporeHo 20
THICSIY TOHH QJIFOMUHUEBON (DOJIBTH.

Cnenyer paccmorpers eme oauH Bun IIII, He oTHOcsammiics K
MpeIHAMEPEHHBIM TIOMEXaM, HO TMPEJCTaBISAIONUN Cepbe3HYI0 MpoOieMy Ipu
OOHapy>KeHHU 1IeJiell Ha MaliblX BBICOTAX MM OOJIBIIUX JaJbHOCTIX. ITO
OTPAXKEHUS OT MOJACTUIAOIIEH ITOBEPXHOCTH.

Iloocmunarowas nogeepxnocms - 3TO 00JACTh 3€MHOM WM BOJAHOM
noBepxHocTd BOKpyr PJIC, oOmydaemasi OCHOBHBIM HJIM OOKOBBIMH JIETIECTKAMU
JTH.

OnacHOCTh OTpakKeHHH OT MOJCTUIIAIONIEH MOBEPXHOCTH OOYCIIOBIEHA UX
oonpmioit DIIP m manoil ManbHOCTBIO. DTH TMOMEXHU, MPUHATHIE MO OOKOBBIM

nenectkam JIH, mpucyrctBytoT B PJIC Bcernaa (puc. 3).

obnaxko 40

AH

=__
noacTtrnaowan

NMNOBEPXHOCTb

Puc. 3. OcHOBHBIC HCTOYHHUKH MACKHPYIOIIUX ITACCUBHBIX ITOMCX.

I[pyrI/IM BHUIOM NAcCUBHOl nomexu SBIISICTCS umumupyrowasd nomexda. Ona

MPECTaBIIAECT COOOM MPOCTEHIINI HOCUTEIb (HAaIpUMED, HEYNPABISEMYIO PAKETY)
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Ha KOTOPOM Pa3MeEIleH Majopa3MepHbIi, HO 3 (HEKTUBHBIN OTPAXKAIOIIUI JIIEMEHT
(YroJikoBbIi OoTpaxkatenb uiu JuH3a JIronubepra).
Yeonkoeuwiii ompasicamens - YCTPOUCTBO B BUJIE
MPSIMOYT'OJIBHOTO TETPA3Jipa CO B3aHUMHO MEPHEHAUKYISIPHBIMUA OTpa)KarouuMu
I0CKoCTAMH. M3nmydeHue, momnasiiee B YrOJKOBBIM OTpa)kaTeidb, OTPa)KaeTcs B

CTpOro oOpaTHOM HarpaBiieHUH (puc. 4).

Puc. 4. YTonKoBBIi OTpa)xarelb: IPUHLIMI JCUCTBUA U BHEIIHUN BUJL.

Jlunza Jlronubepra — nuH3a, B KOTOPOM KOA(DPHUIIUEHT NPETOMIICHHS HE
SIBJISIETCSI TIOCTOSIHHBIM, @ TTOAOUPAETCS TaKUM 00pPa30M, UTOOBI TIPU MTPOXOKICHUU
JIMH3bI TMapajuieNbHble Jy4d (POKYCHPOBAIUCh B OJHOM TOUKE HAa IMOBEPXHOCTHU
JIMH3bI, @ UCITYIIEHHbIE TOYEYHBIM UCTOUYHUKOM Ha TIOBEPXHOCTH — (HOPMHUPOBATIU
napauieNbHbpld  mydok. JIluHza  JlroHuOepra, ojgHa  CTOpOHA  KOTOpPOH
MOKPBITa TOKOMPOBOASIINM MaTepHalioM, 00JIaJlaeT OTPOMHOM (OTHOCHTENBbHO

MCTUHHBIX pazMepoB) DIIP B mmpokux yrinax oomyuenus (puc. 5).



Puc. 5. Jlunza JlronuGepra: npuHIMI ASHCTBUS M BHEUTHUN BHUJI «B PACKOJIC»

(mocie Bo3ACHCTBHSI TOpaXKAIOIIUX dJIeMeHTOB 3Y P).

OddexTuBHas MOBEPXHOCTh PACCEMBAHMUSI TAaKOrO OOBEKTa paBHA WIIH
OoJipllle YeM y MpUKpbIBaeMoil 1ienu. VMcnonb3oBanue mogoOHBIX JIOXKHBIX eI
CILY’KUT JJI YCJIOKHEHHUS BO3AYIIHON 00CTAHOBKM Ha0JII0aeMO Ha MHAMKATOPax
PJIC u mackupoBKH OTMETKH OT peayibHOM 1enu. Kpome Toro, momoOHbIE 1enu

HCIIOJIb3YIOTCS B KauecTBe MUILIeHeH /it cTpenbObl 3PK, Ha monuronax.

2. ITPUHIOUIIBI 1 METObBI 3AIATBI OT AKTHBHbBIX IIOMEX

B peanbHbIX yclioBUAX mose3Has uHGoOpMaius BCEerjaa NOCTyHnaeT Ha BXO/I
PaANOJIOKAIIMOHHBIX TPUEMHUKOB Ha (POHE TTOMEXOBOM, UTO 3aTPyAHSIET MpoLecce
OOHapy’>KeHHsS CHUTHAJIOB M HU3MEpeHHs uX mnapameTpoB. OgHako Jaxe B
HaUXyIIIAX YCIOBUAX PAaIUOIOKATOP JOJIKEH OCYLIECTBIATh PEIICHUE ITUX 3a/1a4
c TpeOyembiM KadecTBOM. [[ns sroro Bo Bcex PJIC mnpemycMmarpuBaroTcs
pa3HOOOpa3HbIe 3alUTHBIE MEphI, O0Iee Ha3HAYeHUE KOTOPHIX - OOECIEeUYUTh
BbIJICJICHUE OTPAXXEHHOTO OT IIeJIM CUTHANIa Ha QoHe momex. TeXHHUUeCKu Bce OHU
ONMMpAIOTCSI Ha pa3inuuusg B (U3MUYECKUX CBOWCTBAX IIEJNIEBBIX M IMOMEXOBBIX
curHanoB. Kpome Toro, mjs 3amuTbel OT NOMEX HEOOXOIHMMO HCIOJb30BaTh
0CcOO0EHHOCTH (POPMUPOBAHUS TEX UM MHBIX TOMEXOBBIX CUTHAJIOB.

Tak, Hanpumep, 3¢ (HEKTUBHOCTH AKTUBHOW MPUIICITHHON TOMEXH TEM BBIIIIE,

YeM TOYHEE [0 CBOMM XapaKTEPUCTHUKAM OHAa COOTBETCTBYET 30HIUPYIOIIEMY
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curHany PJIC. [nsa ee noctanoBku CIIII nomxkna npunats 3C U onpeaeauTh €ro
napameTpbl. [lo3ToMy Mepbl 3amUTBl OT MPULETBHBIX IOMEX BKIJIIOYAIOT
MOBBIILIEHUE CKPBITHOCTU padoTsl PJIC.

Cnenyer 0co0O0 OTMETUTH, YTO [JIsl 3alIUTBl OT TIOMEX HapsAy C
TEXHUYECKUMU IIMPOKO UCIOJIb3YIOTCS U OpraHU3alMOHHbIe Mepbl. K HUM MOXHO
OTHECTU pAa3JIMYHbIE OrPAaHUYEHUS HA BBIXOA B 3(QUp, OPraHU3alUil0 CMEHBI
yacToTHbIX JuTepoB PJIC (muaHOBble H3MEHEHUS HOMMHAJIOB HMX HECYIIUX
4acToT), B3aumoieiictue Heckosbkux PJIC u Tak nanee.

OpraHu3aiioHHble Mepbl OOpbObI € TOMeXaMU OYIyT pPacCMOTPEHBI
noapobnee B nucuurmuHax «Taktuka 3PB» u «boeBoe npumenenne 3PK», a Ha
HBIHEIIHEN JICKIUA OCHOBHOE BHUMAHHE CIIEAYET YAECIUTh TEXHUUECKUM METOAaM
ITOMEX03aLUTHI.

OCHOBHBIMH U3 HUX SIBJISIIOTCS

- pauMoHaJIbHBIN BbIOOP nmapamMeTpoB U ¢popmbl 3C;

- IEPECTPOMKY Hecylen yacToTel 3C;

- paboTy Ha HECKOJIbKUX HECYIIUX YaCTOTAaX;

- YCTpaHEHHE NMEPETrPy3KU NPUEMHHUKA;

- CEJIEKLMIO CUTHAJIOB 10 HAIPABJIEHUIO MPUXOJA U YacCTOTE.

Buibop gpopmur u napamempog 3C ¢ OJHON CTOPOHBI JTOKHBI 00€CTICYUTH
MaKCUMAaJIbHYIO CKPBITHOCTb pa0OThI JIOKATOPA, a C IPYrol CTOPOHBI OHU JIOJKHBI
00ecreyuTh BO3MOXKHOCTh  «CHJIOBOI'O  MPOTUBOJEHCTBUS»  MOCTAHOBIIUKY
aktuBHOM momexu (ITAII). «CuiioBoe mMpoTHUBOJEHCTBHE)» OCHOBBIBAETCA Ha TOM,
4yTO B3Heprerudeckue Bo3MOKHOCTH ITAIl orpanmyeHsl MOIIHOCTBIO OOPTOBBIX
MCTOYHUKOB TIMTAHUS JIETATEJIBHOTO ammapara, TOrJa Kak >SHEpreTUuYecKue
Bo3MOxHOCTH PJIC 3aBHCAT OT 60J1€€ MOIIIHBIX Ha3€MHBIX HICTOYHUKOB MTUTAHUS.

Ilepecmpotixa necyweti wacmomsl W padoma A0KAmMoOpa HA HECKOAbKUX
Hecywux 4acmomax TOBBIIAIOT CKPBITHOCTh €ro paboThl, 3aTPyAHSIOT
MPOTHUBHUKY YNPABJIECHUE IPOLUECCOM TIOCTAHOBKM TIOMEX U  MO3BOJISIOT
OMEpPAaTUBHO OTCTPaMBATHCA IO YacTOTE€ OT CO3JaHHOM momexu. Yem Oouibiie

BpCeMsA HABCACHHA ITOMCXH II0 OTHOIICHHUIO KO BPCMCHHU HepeCTpOﬁKH HJaCTOThI
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PJIC tem »sddektuBHee s1oT Meton. Mns ero peanuszanmuu B PJIC moxer
WCIIOIBb30BaThCA KaK OJWH MpUEMO-TIepeIaloNIuil  KaHall, 00ecreynBaronui
OTIEPATUBHYIO MEPECTPOMKY IO YACTOTE, TAK U HECKOJIBKO MPUEMO-TIEPEIAIONINX
KaHaJIOB, KaXbl U3 KOTOPBIX HACTPOEH Ha (PMKCHPOBAHHYIO dacToTy. [lepBbiit
croco0 MCIOJIB3YETCS B TPEXKOOPAUHATHBIX UMMYJIbCHBIX PJIC, rae TpeboBaHus K
CTAOMIIBHOCTHU YaCTOTHI MepelaTyuKa HEBBICOKH, a BTOPOM CITOCOO MPUMEHSIETCS B
noruiepoBckux PJIC, roe TpeOyeTrcst BhICOKast CTaOMIBHOCTh YaCTOTHI.

OrcyrcTBue mieperpy3ku npueMHuka PJIC saBmsieTcs HE0OXOIUMBIM
YCIOBUEM 3alllUThl OT TOMEX JI00bIX BHUIOB. s ycmpanenus nepeepysku
npUeMHUKAa €ro BXOJHBIE KacKaJbl CTPOSITCA Ha AJIEMEHTaX 00eCrneYMBaIOIIUX
MaKCUMaJIbHbIA ~ AuHaMuueckuid aumanaszod (JIBB, JIOB), a B Tpakre
MPOMEKYTOYHOM YAaCTOThl JUIsl  PACHIMPEHUS] JUHAMUYECKOIO  Juara3oHa
WCIIOIB3YIOTCSl YCUITUTENH C JIorapu(MUIECKON aMIUTUTYTHONU XapaKTePUCTUKON U
1enu OBICTPOrO aBTOMATUUECKOTO perynupoBanus ycwieHus (bAPY).

Cenexyusi cucnanog no yacmome TO3BOJIAET IMOBBICUTH ITOMEXO03ALIUTY
noruiepoBckux PJIC. D10 mocturaercs 3a CUET CyKEHUS SKBUBAJIEHTHOM IMOJOCHI
MPONYCKaHUs MPUEMHHKA JO HECKOJBKHUX COTEH Iepll, YTO CYIIECTBEHHO CHUXKAET
YpOBEHb TIOMEXM Ha BBIXOJIE MPUEMHOT0 TpaKTa IO CpaBHEHHUIO C Oolee
HIMPOKOIOJIOCHBIMU TPUEMHUKaMHU TpexkoopanHaTtHbiX PJIC.

IIpocmpancmeennas cenekyusi AKTUBHBIX ITOMEX OCHOBaHA Ha UX CUJIBHOM
MPOCTPAHCTBEHHON KOPPEJSLIUN U MPEIYyCMaTPUBAET KOMIIEHCAIIMIO TOMEXOBOTO
CUT'HaJa Ha BX0JI€ OCHOBHOT'O IIPHEMHOTO KaHaJja.

[IpocTpaHCTBEHHass KOppEsAlUS  XapaKTepuzyeT CBs3b  (IMOXOXKECTh)
CUTHAJIOB TPUHATHIX Pa3HbIMU AHTEHHAMU C TOJKIIOYEHHBIMH K HUM
npuemMHukaMu. Eciu 3Ta CBSI3b BENMKA, MOSBISIETCS BO3MOXKHOCTH IMOCTPOUTH
BCIIOMOTATEIbHBIA TMPUEMHBIN KaHal CO CBOEM aHTEHHOW (OH Ha3bIBaCTCS
KOMIICHCAIIMOHHBIM) U UCIIOJIb30BaTh CUTHAJI C HETO /IS KOMIICHCAIIMU TTIOMEXH B
OCHOBHOM KaHalle.

[Ipocreriee ycTpOMCTBO, peaU3yIOIIEe YKA3aHHBIA ITPUHLINIT HA3bIBACTCSA

aBrokomneHcatopom nomex (AKII) ¢ koppensiiimonHo#i oOpaTHOM cBs3bI0 (puc 6).
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Puc. 6. AKII ¢ xoppensimuoHHOW 00paTHOM CBA3BIO.

s pa6oter AKII ucnonb3yeTcs KOMIIEHCAIIMOHHAsI claboHampaBiIeHHas

AdHTCHHA, OXBaTbIBaromiasa TIJIaBHBIM JICIICCTKOM cBOCH I[H OOKOBBIE JICIECCTKU

OCHOBHO aHTEHHHI (puc. 7).

A S(ep)
JTH
OCHOBHOH
AHTEHHEI
H
KOMITEHCAI THOHHOH
AHTEHHbI
0 @

Puc. 7. JIH ocHOBHOM 1 KOMIEHCALIMOHHOM aHTCHH.

CurHanel 1oMexu, MpHUHATBIE OCHOBHBIM  KaHagom U (t), =u

KoMIeHcallMoHHbIM KaHaioM U, (t), moctymaror Ha cymmarop (puc.2). Ha

BBIXOC CyMMATOpa q)OpMI/IpyeTCH HAIIPSKCHUC

U, ()=Ug () k- U (1). (1)
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Jlnst hopMupoBaHUsl 3HAUCHUST YIPABJISIONIETO MHOXKUTENS K MCTIOIb3yeTcs
IeMb  KOPpeNAHMOHHOM oOpaTHOM  cBsizu. (OHa  TMO3BOJISIET  BBIYUCIUTH

koppersinuoHHbli MoMeHT U (t)U, . (t), XapakTepusyromuil CBA3b BBIXOJHOI'O

curHana AKII U (t) un curnana nomexu U, (t), IPUHATOrO KOMIIEHCALIHIOHHBIM

KaHaJIOM. OIICBI/II[HO, YTO 3TOT MOMCHT 06paTI/ITCH B HOJIb IIpU YCIIOBHU MOJIHOM
KOMIICHCAaIIUH ITOMCXH.

BbrunciieHHbI KOPPEISIMOHHBIE MOMEHT C TOYHOCTBIO JI0 TOCTOSTHHOTO
MHOXKHTEIS ), U UCTIOJIb3YETCsl B KAYECTBE YTPABIISAIONIEr0 MHOXKUTENS k

k=1-Uy (00, (1). @)

[loncraBuB Bolpaxkenue (2) B (1) HECIOKHO HAWTU BBIpAXKEHUE IS

BeIXogHoOro curuaiga AKII

'ﬁox(t)ﬁxx(t) -

U, ()=Ug (1) -

—

W3 Beipakenus (3) cienyer, 4TO MNpU Y —> O U JOCTATOYHOU KOPPENSIIUU

I+

MEXTY fJOK (t) u fJKK (t) (mampumep fJKK (t) = C fJOK (t), tne C = const)
TIPOUCXOINUT IIOJTHAS] KOMIICHCALIVS IOMEXH, TO €CTh U o (t) obparmiaercs B HOJIb.

Pa6ora AKII skBuBajieHTHA (OPMUPOBAHUIO IHATPAMMBbI HAIPABICHHOCTH,
MaKkCUMyM KOTOpPOW HampaBi€H Ha I€Jdb, a4 MHHUMYM COPHEHTUPOBaH B
HalpaBJICHUM HAa HWCTOYHUK IIOMEXH, I[IOITOMY IPUHATO TOBOPUTh, YTO
aBTOKOMIIEHCaTOp (GopMHpyeT mpoBaid B OokoBoM Jenectke /JIH B HampaBnenuu
NEVCTBUS AKTUBHOM TTOMEXMU.

IIpaktnueckass peanuszanus cxembl AKII mnpencraBienHoil Ha puc.2 B
aHAJIOrOBOM NPUEMHOM TpaKTE 3aTPyJHEHA, TaKk KaK OHa TpeOyeT peanu3aiuu
YCUJIUTENS C UBMEHSIEMBIM KOMILUIEKCHBIM Kodddunrentom nepenaun. [loatomy B
PJIC peanusyrorca, kak npaBuiio, kBaapatypHele AKIL, B  KOTOpBIX
KOMITEHCALIMOHHBIN KaHal COJEPKUT YEeThIpe KBaJApaTypHBIX co caABUTOM (assl 0,

90, 180 u 270°.
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CyiecTByeT psii ocpanuyeHuti, BaXXHBIX ISl TIOHUMAaHHS MOPSAKa
ucnonbzoBanus AKII:

JImg TOYHOM HACTPOMKM KOMIIEHCATOpa Ha BXOJE AHTEHHOW CHCTEMBI
JIOJKHA TIPUCYTCTBOBATH TOJIBKO IIOMEXA, MO3TOMY B KaXJOM YIJIOBOM
MOJIOKEHUH JIyda mpexycMoTpeHo Bpems (ropsiaka 100 MKC) B T€U€HHE KOTOPOTO
MPUEMHOE YCTPOMCTBO paboTaeT, a M3JIyuYeHHE 3O0HAMPYIONIETO CHUTHalda He
MIPOU3BOIUTCS.

I[To oxonuanumu Hactporiku AKII mnepexogutr B pexuM MNaMATH,
chopMUpOBaHHbBIE yHOpaBiIsOmKe KOID(UIIMEHTH COXpaHSIOTCS M0 TepeBoja
Jly4a B CIIEIYIOLLEE YIIIOBOE IOJIOKEHUE.

Omuu AKIT moxer >(¢eKTHBHO KOMIEHCHPOBATH IOMEXY C OJIHOTO
yIJIOBOTO HAMpaBJICHUS, YTO CJEAYeT W3 TMPUHIUMNA €ro padoThl (IToMexu
NPUXOJSIIAE C Pa3HbIX YIJIOBBIX HAIPABICHUA HE UMEKOT IPOCTPAHCTBEHHOU
KOPPEJISIIIUK) TOATOMY HCTOJIBb3YIOTCSI MHOTOKAHAJIBHBIE YCTPOMCTBA, HAIpuMep
TpEeXKaHaJIbHBI aBTOKOMIIEHCATOP, COAEPKUT OJUH OCHOBHOW KaHAJI OT OCHOBHOM
AHTEHHBI U TP KOMIIEHCAIIMOHHBIX, UCTIOJIB3YIOIIUX Pa3JINYHbIC AHTCHHBI.

Paccmorpennsiii AKII HesddexTuBeH MNpOTHB MOMEX JEUCTBYIOIIHUX B
riaaBHoM jaenectke JIH.

Ecnm menp cama cTaBUT akTHBHYIO MOMeXy (TaKk Ha3bIBa€MbIM clydait
«CaMOMPUKPBITHS»), TO PJIC MOXKeT onpenenuTh TOJBKO €€ yrioBble KOOPAUHATHI
(meneHr).

Kpome paccMOTpeHHBIX METOAOB IMOMEXO3AIIUThI, MCIOIb3YEMBIX B
oonpmrHcTBe PJIC, MOTYT NPUMEHSTHCS M CIIEMAIBHBIC METOJIbI, (D PEKTHUBHBIE
1pu 60pb0e ¢ KOHKPETHBIM BUJIOM ITOMEXHU.

JIns1 3amuThl UMITYJIbCHBIX JJoKaTopoB oT XUII ucnons3yrores cxemsl LHIOY
(IIUpOKOTONOCHBIM  ycriIuTeNb, OrpaHuuuTeNb, Y3KOMOJOCHBIA (QUIBTP) U
HIOPC (IIupOKOTIOIOCHBIM YCHJIUTEID, Orpanuuuresns, DuIbTP
CornacoBannbiif). [IpuHIMO — JEHCTBUS  ATUX CXEM  OCHOBBIBaeTCS  Ha
WCTIOJIb30BAHUN PA3JIMUYUN B JJIUTEIBHOCTH OTPAXKECHHOIO OT LEJIM HMITYJIbCA U

HMMITYJIbCA TIOMEXH, pacCMOTpHUM ero Ha npumepe cxemsl [IIOY (puc. 8).
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Z(
l «1»

- —>
Y(t) HJHPOKOU Orpanu- V3KOMOMOCHBIi Z(t) IToporosoe
—p{ loocHbH P UUTCIb »  unbeTp yCTpOMCTBO

YCHITHTENh .
a 0 B «0»
A
BBIXO/I (6)
BXO[ (a)

Puc. 8. OGHapyxwutens co cxemont [IIOY

[IpunsaTas peanusaiys CMECH CUTHajla M MoMeXHu y(t) MmokazaHa Ha PUCYHKE
5 a. YV umnynbca MoMexu aMmIUIUTyAa MHOro OoJiblle, a JJIUTEIbHOCTh MHOTO
MEHBIIIE COOTBETCTBYIOIIMX MapaMeTpPOB MPOCTOr0 MPSIMOYTOJILHOTO HMITYJIbCA.
OOHapyXHTelIb COJIEPKUT Y3KOMOJIOCHBIM (QUIBTP, TMOJOcCa MNPONMYCKAHUS
KOTOPOTO COIJIacOBaHAa C JUIMTENBHOCTBbIO UMITyJlbca curHana. Jlaxke 0e3
JIETATLHOTO aHaJ3a €ro padoThl OYEBHJIHO, YTO aMIUIUTY/A HAMPSHKEHUS Ha €ro
BBIXOJIC€ TPOIMOPIMOHATbHA  aMIUIUTYAE BXOJHOTO CHTHajla M CTENEeHH €ro
KOppEeJIUPOBaHHOCTH ¢ oxugaeMbiM. OcHoBHoe oTimune XUII u monesnoro
CUTHAJIa 3TO pa3HULA IITUTEIBHOCTEN Ty U Ty, HOITOMY cTeNieHb ocabnenuss XUII
B (UIBTpE OMPENENIeTCS OTHOUIEHUEM T,/Ty. OJHAKO MUMMYJIbCHl TOMEXU MOTYT
0Ka3aTbCs HACTOJIBKO MOIIHBIMH, YTO 3TOr0 OciadiieHus OyAeT HeJOCTaTOYHO, JJIs

oOHapy»XeHHUs CUTHaJIa Ha X (PoHe.
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Puc. 9. Ilpunuun padotsl cxemsr HIOY.

[ToaTomy Ha BXoJe (prIbTpa YCTAaHOBJICHBI IIUPOKOIMOJIOCHBIA YCUITUTENh U
OTpaHUYUTENb (MX aMIUIUTYJHAs XapaKTepUCTUKa TNpUBEIeHAa Ha puc. 4),
o0OecrieyrBaloIIe BhIPABHUBAHUE aMIUIUTY/A MOMeXW W curHaia. Ilpu sTom Ha
BBIXOJIe (UIbTpa HAKOIUICHHBIM CHTHAI OyAeT NPEBOCXOAUTH IOMEXY, U
MIPEBBIIIATH TOPOT OOHAPYIKEHHUS Zo.

Cxema IIODC pabotaet ananoruudo. Ee otnuuune ot HIOY 3akntouaercs B
TOM, YTO OHA pacCYMTaHa Ha MPUEM CIIOKHBIX CUTHAJIOB, IOATOMY Y3KOTOJIOCHBIN
(GUIBTp 3aMEHEH Ha COTIACOBAHHBIN.

Jpyrum  mpuMepoM  CHEHHMAIbHBIX  METOJOB  3allUTHl  SIBIACTCS
UCIIOJIb30BAaHUE METOJ0B TPACKTOPHOTO aHaiu3a Mg OOpbObl C YBOASIIMMU
aKTUBHBIMU TIOMeXaMu. Peanmzanus Takoro Meroja 3alluThl TpeOyeT HaIU4us B
PJIC BBIUMCIUTENBHBIX CPENCTB, M aHaimu3a Tpaektopuu nenu. CyTb MeToja

3dKJII04acTCA B TOM, YTO YBOJAOM IPU3HACTCA TAKOC HN3MCHCHUC OI[HOfI nu3
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KOOpAWHAT, KOTOPOC HE COOTBCTCTBYCT HU3MCHCHHIO OCTaJIbBHBIX (HaHpI/IMep,
PE3KOC YBCIIMYCHUC CKOPOCTH, IMpU IIOCTOAHHOM HN3MCHCHUU ):[aJIBHOCTI/I),
COIMPOBOKIACHUC 110 ITOM KOOpAWHATC BCACTCA Ha OCHOBAaHHUH

OKCTPAIIOJIMPOBAHHBIX NAHHBIX JJO OKOHYAHUA YBOJ4A.

3. ITPUHLIUIIBI U METOIbI 3BAIIIUTHI OT ITACCUBHBIX ITOMEX

MeTo/bl 3alTUThI OT MACCUBHBIX MMOMEX YCJIOBHO MOXKHO Pa3/IelIUTh HA TPH
TPYTIIIBI:

1. IIpsiMble MeTOABI, TPU KOTOPBIX MapaMmeTpbl curHanioB PJIC BeiOuparoTcs
W3  YCIOBUS ~ HAWIY4dlIEro  COOTHONIIEHHUS  MEXAY  OINpeAeieHHBIMU
XapaKTepUCTUKaMHU TIOJE€3HOTO M TOMeXOoBoro curHaioB. [Ipm stom 3a cuer
ONTUMAJIBLHON KOTEPEHTHON 00paOOTKHM NPUHUMAEMBIX CHUTHAJIOB TOJIaBICHUE
MEIIAIIINX OTPAKEHUN TOCTUTAET HECKOJBKUX JecsaTKoB aAb (50-70).

Konmponvuoui 6onpoc: Vkascume gusuueckuii cmvici 3moti eOUuHUybl
usmepenust - Ob.

ben (B) - norapudm Oe3pa3MepHOro OTHOIICHHUS OJHON (HU3NUECKOi

BEJIMYMHBI K OJHOUMEHHON (U3MYECKOW BEJIUYMHE, TMPUHUMAEMON 3a

UCXOJHYIO.

s “aHepreTuueckux’’ BEJIUYHUH - MOITHOCTH, YHEPTUH, TFIOTHOCTH MOTOKA

SHEPIuu " T.1., - 1b =1g (P2/P1) npu P2 =10P;.

Ha npakTuke HMCMONB3YyIOT BEIMYMHY B JECATH pa3 MEHbLIYIO - JenuOen

(nb): 1ab = 0,1b.

Takum o0pa3om, CcHUXKEHUE YpOBHS momexoBoro curhana Ha 50 nb

O3HAYaeT ero ocjaablieHue B CTO ThICAY Pas3.

2. ChnenmanbHble PETYJIUPOBKM B MPUEMHOM TpPaKTe, IO3BOJISIONINE
HCKJIFOYUTH TIeperpy3ku B Kackagax npueMHukoB PJIC.

3. Meroabl ceneKUUHd, OCHOBaHHbIE Ha MCMIOJIb30BAHUM YaCTOTHBIX,
BPEMEHHBIX W TOJISIPU3AIMOHHBIX PA3IUYUN MEXAY IOJE3HBIM U TTOMEXOBBIM

CHUT'HaJIaMH.
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[IpumMepoM  UCHOJIB30BAHUSL  HPAMO2O  Memooa  3aujumul  SIBISIETCS
MpUMEHEHHUE HEMPEPbIBHOTO  30HAMPYIOWIEro curHana. DPGEeKTUBHOCTh
KOTepeHTHOM 00paboTKu mpu 3ToM TakoBa, uTto PJIC ¢ HenmpephIBHBIM CUTHAIOM
CIIOCOOHBI OOHAPYKMBATHh IIEJIM C HEHYJIEBBIMH PaJUaIbHBIMU CKOPOCTSAMH Ha
(hoHEe MacCUBHBIX MOMEX C MIOTHOCTHIO 10 10 mayek Ha CTO METPOB MYTH.

Bmopas epynna memoooe 60pvOb ¢ TACCUBHBIMU TTOMEXaMH UMEET LEbI0
3alUTy IPUEMHOr0 TpakTa OT MEpPEerpy3oK U MpeArnojaraeT NpUMEHEHUE TeX Ke
PETYIMPOBOK, YTO W JIJISl 3allUTHl OT aKTUBHBIX MoMexX. Pa3nuuHble koMOMHAUUU
PETrYIMPOBOK, KaxKaash M3 KOTOpbIX 3G (EeKTUBHA UIsi ONpPENENEeHHBIX YCIOBUN
HaOJIOICHUS, MOXKET paccMaTpUBATBHCS TOJBKO KAaK BCIOMOTaTeIbHOE CPENCTBO
60prObl ¢ maccuBHoW momexoi (IIII). K sToMy BBIBOAY HECIOXKHO HPUITH,
aHAIM3UPYS CXOJACTBO M pa3inuuus Mexay noje3nbiM curHanoM u III1. [lockonbky
dbopMa CUTHANIOB U MX BPEMEHHbIC MapaMeTpbl COBHAAAIOT, & MHTEHCHUBHOCTD
MOMEXH MHOrO OOJbllle, YeM CHUTHAJla, OYEBUJHO, YTO HUKAKUE PETrYJIUPOBKHU
YCWJIEHUS TIPUEMHOr0 TpakTa HE IMO3BOJSAT CKOMIIEHCHUPOBATH IOMEXY U
COXPAHUTh CUTHAIL.

Hau6onee »ddextuBubiMu aiis 0opb0bl ¢ TII1 cnenyet npusHaTh METOIbI
CEJICKIIMU, OTHOCAIIUECS K mpemveti epynne. B OCHOBY OOJBIIMHCTBA METOOB
cenexkuuu [1I1 monokeHbl YaCTOTHBIE, YaCTOTHO-BPEMEHHBIE U MOJSPU3ALMOHHBIE
pasnuyus IOMEXU U CUTHAJIA.

Tonapuzayuonnas cenexyus nipeanonaraet Beioop Takod nossipusanuu 3C,
YTOOBI MOJYUYUTh MAaKCUMAaJIbHBIH OTPaKEHHBIN CHUTHAJ OT 1M U MUHUMAaJIbHBIN
OT UCTOYHHMKA MEIIAIOUINX OTPAKEHU.

B PJIC nmna GopwObl ¢ ruapomereopamu (CHET, IOXKAb, Trpag U T.1.)
UCIIOJIb3yeTCsl KpyroBas mnoispuzanusa. CTeneHb MOAABICHHUS OTPaXXEHUU OT
TUIPOMETEOPOB COCTABISET B cpeaHeM st Aoxnas 20 ... 25 nb, a qns cHera —
8 ...12 nb.

Yacmomuvie u uyacmomuo-epemenHvle Memoovl 3amuthl  oT I
UCIIOJIb3YIOT CKOPOCTHBIE (YaCTOTHBIE) OTIMYUSA LT M MoMexu. AOCOII0THOE

OOJIBIINHCTBO AIPOINHAMHUYICCKUX ]_ICJ'ICI‘/’I XapPaKTCPU3YCTCA BBICOKOM CKOpPOCTBIO
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nBwkeHus. CrenoBaTeNbHO, CIEKTP OTPAXEHHOTO OT TaKUX OOBEKTOB CHUTHAJIA
CMEIIAeTcsl IO YAaCTOTHOW OCH OTHOCUTENBbHO crnekTpa 3C Ha BEIUYUHY
noruiepoBckoit no6aku Fn = 2V,/A, rae V, paguanbHas CKOpOCTh 1IEJIH, A JITTHHA
BosiHbl 3C. IIIT coOcTBeHHOW paguanbHONW CKOPOCTH HE MMEET W MOXKET JIHIIb
HE3HAYUTEIFHO MEepPEMENIaThes MO/ ICHCTBUEM BeTpa, €€ JOIIIepOBCKas J00aBKa
0JIM3Ka K HYJIIO.

Haubonee mpocto u 3pPeKTHBHO CeNeKmus MO YacTOTe peallu3yeTcsl B
noruiepoBckux PJIC (to ects B PJIC usmepsiromux F).

Hanpumep, B ctanmusax ¢ HempepblBHBIM 3C s 3¢ (GEKTUBHON 3amuThI
JIOCTAaTOYHO YCTAaHOBHUTH PEXEKTOPHBIA (BbIpe3aromuil) (UIbTp Ha 4YacToTe,

cootBeTcTBYIoMIEH Fi = 0 (puc. 10).

Spcp(f)

Puc. 10. AMIJIUTYAHO-9aCTOTHAS XapaKTEPUCTUKA PEKEKTOPHOTO PUIIBTPA.
XapakTepucTHKa peKeKTopHoro GuibTpa mnojoOpaHa Tak, 4TOOBl 03
noTeph TMPOMYCKAaTh CHUTHAIBI Ieleil BO BCEM Juama3oHe BO3MOXKHBIX
JOIJICPOBCKUX YacTOT W oOecreunmBath mnojaasnenue IIII B mpenemax 30HBI
pexxekiun ¢ mUpUHON Afpg. DPGPEKTUBHOCTH 3alIUTHI COCTABISET HE MEHeEe

60 nb nnu 6onee 10 mauek Ha 100 MeTpoB.

KIIIPU DunbTp
.| Trpyboii Kitou
CeJIeKIIHH

III1, OC oC
T Ctpob

Puc. 11. CxemMa 4aCTOTHO-BPEMEHHOM CEJICKIINHU.

—>

\ 4

B PJIC c¢ kBasunenpepbiBHbIM 3C i 3alIUTBl OT MAaCCUBHOW IOMEXH

OAHOI'0 PEIKCKTOPHOIO q)HHBTpa HEAO0CTAaTOYHO. 910 O6YCJIOBJICHO rpe6quaToﬁ
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dbopmoii ciektpa KIIIPU. JlonomauTensHo kK PO ucnonb3yeTcs cxema 4acTOTHO-
BpemeHHo# cenekuu (UBC). Ona coctout u3 ¢punsrpa rpyooit cenekuuu (OI'C)
u kmoyva (puc.11). AUX OI'C pacnonoxeHna Mexay 1 u 2 jgenecTkamMH CHEKTpa
naccuBHoi nomexu (I1I1), 4To mo3BOISAET HAMITYUIIUM OOPAa30M OTCTPOUTCS OT HEe

(puc. 12).

| -
r arc oc ||
wﬁJ fin nfﬂ M,f\ f\[\, M/ ,{WAM k&w £

Puc. 12. AUX ®I'C.

IIpu nomaganum B monocy npomnyckanus OI'C oxHOro wu3 JIEECTKOB
CIIEKTpa OTPAXEHHOI'O CHUIHaja, J3TOT JIENECTOK BBIACISACTCA, T.€. 3a CYeT
HakoruleHus: curHana ¢unsTp npeobOpasyer KIIIPU B mnpsmoyroibHbIi
PaIUOUMITYJIBC, JIIUTEIBHOCTD KOTOPOI'O paBHA JUIMTEIIbHOCTH BCEH MMAYKH.

Kutou, crosmmuii Ha Beixoae @I'C ocyliecTBIIET BPEMEHHYIO CEJEKIIUIO TS
MOAABJIEHUSA IIOMEXOBBIX CHUTHAJOB, BO3HUKAIOUIMX IpU NPHEME MEPBBIX
umiysbcoB [II1. Knrod oTkpbIBaeTCs MpsIMOYTOJIBHBIM CTPOOOM JIUTEIBHOCTHIO
toop, 3aJEPKAHHBIM OTHOCHUTEJIBHO Hayala 30HIAMPOBAHUSA HA (i, 3a BpeMs
3a7IEPKKM 3aTyXarT IEPEXOIHbIE MPOLECCHl, BO3ZHUKAIOUIME IPU IONAJAHUU B
nonocy npomnyckanuss @PI'C crneKTpalbHBIX COCTABJISIOIIMX MEPBBIX MPUHITHIX
umiynbcoB [1I1 (Tak Ha3zpiBaeMoe «yaapHoe BO30YyXKAeHUE PUIbTpa BHEMOJIOCHON
IIOMEXOM» ).

[Ipomecchl, mnpoucxomasmue B cxeme UYBC (6e3 yuera BpeMeHH

3amna3/IbIBaHMs) MPEICTaBICHBI Ha puc. 13.
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Puc. 13. Ilpunmun padotsr YBC.

VYaapuoe Bo30yxaeHue oOycioBieHo Tem, uto crnektp [III mpuHumaer
rpebenyaryo ¢opmy, coBmagawmyo c Gopmoit cnekrpa 3C numb mocie
HaKOIUICHHWsS] BCEH IMAYKM MOMEXOBBIX HMIYJbcOB. [Ipm mpueme e NEPBOTO
uMiyasca nayku cnektp IIII ompenensieTcs CHEKTPOM MNPUHITOTO OJHHOYHOIO
UMITYJIbCa, T.€. CIUIOIIHOM CHEKTP, W3MEHSIOMIMICA IO 3aKOHY |(sin X)/X|.
upuHa 3TOrO criekTpa oOpaTHO MPOIMOPIMOHATIBHA JJIMTEILHOCTH HUMITYJIbCa U
paBHa mupuHe orubaromedt cnektpa KIIPU, a, crmemoBarenbHO, mepeKphIBaeT
nosiocy nponyckanus OI'C.

O¢pdexrunocts cxem YBC BecbMa Bbicoka, ko guimenT nogasnenus 111
nocturaet Beauuunbl 60 b wim 10 madex Ha 100 MeTpoB.

3ammTta wuMmnyiabcHbIX PJIC, ucnonb3ys TOT K€ MNPUHLMI BbIACICHUS
CKOPOCTHBIX paznuuuid Mexay curHaamoM u IIII, ornuuaercs peanusanuen
YCTPOMCTB  NMOMEXO3alUThl. ITO  OOYCJIOBIEHO HHU3KOM  paspemiarouiei

CIIOCOOHOCTBIO HUMITYJIBCHBIX CTaH]_II/Iﬁ IO CKOpPOCTH.
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B kadecTBE OCHOBHBIX YCTpPOWCTB 3amuTbl uMnyibcHbIX PJIC ot IIII
MPUMEHSIOTCA Pa3IMYHbIE BAPUAHTHI CXeM yepe3nepuogHoro Beluutanus (YIIB).
IIpyHIMIT HMX [JEUCTBUS PACcCMOTPUM HAa I[pUMEpEe MNPOCTEHIIEH CXEMBI

onnokpatHoro UIIB (puc. 14).

Brruurarens

Puc. 14. Ognokpatnas UIIB.

KOMHCHC&HI/IH OCHOBaHAa Ha BBLICOKOM IMOBTOPACMOCTH  ITOMCXOBBIX
CUTHAJIOB, ITOJIYYCHHBIX B CMCKHBIX IICPUOAAX ITIOBTOPCHUA !

ecii B n-oM niepuojie ammnryaa nomexu U g = Uppe %,

: —i(e+QumT)
to B nt+l-om nepuone U, . qmp = Uppe amm D)

rie Qp m =~ 0 — pgomepoBckas Ao00aBKa YAaCTOTHl IMACCUBHOW TIOMEXH;
¢ - HavanpHas ¢aza TOMEXOBOI'0 CUTHAJIA.
B TO Xe BpeMs CHUTHaJIbl LEJIM HU3MEHSIOTCS 3a IEepUOJl IMOBTOPEHUS
CJIEAYIOIHUM 00pa3oM:

eciu B n-oM nepuoje ammmmrtyaa cursana U =Upe 'Y,

: —j(y+Q T
10 B nt1-om mepuoge U, =Uype oy +Qn );

rie  Qqu# 0 — gomnepoBckas 100aBKa 4YacTOTHI CUTHANA LIETH;
\ - HavasbHasl a3a CUrHajia Lemu.

HpI/IHI_II/IH pa60T51 CXCMbl HarJsiiHO ITOACHACTCS BCKTOPHOﬁ ﬂHanaMMOﬁ

(puc. 15 a, 6).



22

Un+1HH - UnHH

. . U, =U
UnHH Un+1HH a+IH ol

Un+1]_I

a) Ilomexa 0) Llens

Puc. 15. Ipunmun pabotsl cxembl ogHokpaTHOro YIIB.

OueBunHO, uTo 3¢ dexTuBHOCTL cucteMm UIIB pactet, ¢ ymenbieHueM
1 C pocTOM (211, TOATOMY TaKHUE€ CUCTEMBI UMEIOT U JPYro€ Ha3BaHUE - CUCTEMBI
cenexuuu aBmxkymuxes neneit (CILI).

OddextuBHocth cxem UIIB cyiiecTBEeHHO HIXKE, YEM Y CUCTEM 3alllUThI
norepoBckux PJIC ona mocruraer 3nadenuid 20 n1b wim 0,6-0,8 mauek nHa 100
METPOB.

BoiBOABI:

BCE MPUHIUIMBI OMEXO3alIUThl, PEATU30BAHHBIE B TEXHUYECKUX
YCTPOMCTBaX OCHOBAaHbI Ha Pa3UUYMSAX BO BpPEMEHHBIX, YACTOTHBIX H
MIPOCTPAHCTBEHHBIX CBOMCTBAX MOJIE3HBIX U TOMEXOBBIX CUTHAJIOB;

MPU OTCYTCTBHUHM YKa3aHHBIX OTIW4ui (Hampumep, Bozneiicteue AL mo
raBHomMy Jsienectky JIH) mnpumeHeHne TEXHUYECKHX CPEICTB  3aIllUThI
Mannodh(PEeKTUBHO, TOITOMY HCIOJIB3YIOTCS OpPTaHU3allMOHHBIC MEphI 3allUTHI,
TaKue Kak nepeaaya ueiu Ha comnpoBoxiaeHue PJIC gpyroro tuma, crieliuajibHbIC

AJITOPUTMBI CTpeJIB6BI I1O TICJICHT'Y U TaAK OAJICC,
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3(1)(1)CKTI/IBHa$I 3alguTa CpCIaCTB MMOJIyUCHUA paHHOHOKaHHOHHOﬁ
I/IH(l)OpMaI_II/II/I OT TIIOMCX BO3MOXHa TOJBKO B ClIydyac KOMILUICKCHOI'O

HCITOIB30BaHus HecKoabKkuX PJIC Pa3JIMIHBIX THUIIOB.

SAIIAHUE HA CAMOCTOATEJIbBHYIO PABOTY:

IIo BTOPUTH MAaTCpUAJ JICKIIUN.



