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Benenue

JlanHas ctaths sBISETCS MPOJOIKEHHEM padoT [1 — 5], B KOTOPBIX paccCMOTPEHbI BapUaHTHI
MOCTPOCHHSI M TEXHUYECKOH peanu3alu cucreM OecripoBoaHOM nepenaun sHeprun (BIID) mexay
Ha3eMHBIMH 00BEKTaMHU Ha JAIbHOCTSAX NPSIMON BUIUMOCTU U cucteM BIID asns noBblienus suep-
rOCHA0KEHUs HU3KOOPOUTATBHBIX MalOra0apuTHBIX Kocmudeckux anmapatoB (HM KA), a Takxe
aBapuiiHO# 3apsaku Oatapen xumudeckoid HM KA B ciydae nemrtatHoi cutyauuu. B [2, 3] npen-
JIO’)KEHBI BapHaHThI MOCTpoeHUs cucteM bIID manoil nanbHOCTH K TPYAHOJOCTYIHBIM OOBEKTaM,
pacmojoKEeHHBIM B ropax, Ha OCTPOBAaX MOpEH M KPYIMHBIX 03€p Ha JATBbHOCTSX MPSIMOW BUIUMO-
ctu. Ilpemnoxennsie cuctembl BIID cocrosT M3 mepenaroiieil MOACUCTEMbI, NOCTPOEHHON Ha
OCHOBE MHOTOMO3UIIMOHHON cucTeMbl u3nyueHus (MCH) ¢ pokycupoBKOi OHOCTYNEHYATHIX JHC-
KpeTHBIX V-00pa3HbIX MHOTOYACTOTHBIX CUTHAJIOB M NMPUEMHON MOJICUCTEMB] — peKTeHHbI. B nan-
HBIX pabOTax JOCTAaTOYHO MOAPOOHO PACCMOTPEHBI BOMPOCHI TEXHUUECKOH peanu3ai U 0coOeH-
HOCTAX (YHKIIMOHMPOBAHUS Iepenaromei moacucreMsl bIID u HEmocTaTouyHO pacCMOTpPEHBI 3TH
BOIPOCHI JIJIs1 PUEMHOMN MOACUCTEMBI, @ UMEHHO, K €€ OCHOBHOMY (DYHKIIMOHAJIHLHOMY Y311y — PEK-
TEHHE.

[lenb cTaThu — YaCTHYHOE YCTpaHEHHE 3TUX mpobdenoB. B [3] o6ocHOBaHBI OCHOBHBIE TpeOO-
BaHUA K MIpeuiokKeHHbIM cucTteMaM BIID, B KOTOpBIX, OJHUM U3 BaXHBIX KOHCTPYKTUBHBIX TpeOo-
BaHUIl K peKTEHHE, sBJseTCs oOecreyeHrne, Kak MOKHO MEHBIIUX €€ MaccorabapuTHBIX MoKa3are-
neit, 1 obecniedyeHus TpeOyeMol MOBBIIIEHHOW YCTOMYMBOCTH K BETpoBOW Harpyske. [lig obec-
MIEYEHUS BBIMOJIHEHUS 3TOro TpeOoBaHMs, HEOOXOAMMO PELIUTh 3ajjayy M0 BBIOOPY BapHaHTa KOH-
CTPYKTUBHOTO HMCIIOJHEHUS! PEKTEHHBI, TO3BOJISIFOIIETO TOCTHYh MAKCUMAaJIbHO BO3MOXKHOT'O 3Haue-
HUS yJENbHOM MOIIHOCTH, CHUMAaeMo# ¢ 1 M anepTypbl C UCHOJB30BAHUEM COBPEMEHHOM dJie-
MEHTHOM 0a3bl.

Takyro 3a71a4y BO3MOXKHO PELIMThH JIMOO yBEIMYEHHUEM paboyell 4acTOThl, JUOO C MOMOIIBIO
PEKTEHH, IPUHUMAIOIIUX M10JI€ Ha OPTOrOHAIBHBIX MOJSAPU3ALUAX. AKTYaIbHBIMU TaKXKe SBISIOTCS
BOIIPOCHI, CBSI3aHHBIE U C TOBBIIICHHEM HAJSKHOCTH PEKTEHHBI 3a CUET NMPUMEHEHMSI CXEMHBIX
pelIeHni, 0CcIadIAIOMKX BIUSHUE BbIX0/1a U3 CTPOS BBIIPSIMUTEIBHBIX AUOA0B HAa 3PPEKTUBHOCTD
npeoOpa3oBaHusl MUKPOBOJIHOBOTO U3ITyYEHHUs B TIOCTOSIHHBIN TOK.

B [1 — 5] mpeanokeHo ucnoyib30BaTh B kauecTBe n3nydateneir MCU nepenaromeit moacucre-
Mbl BIID k TpynHOMOCTYNIHBIM HazeMHBIM 00bekTaM — PJIC HaBeneHUs pakeT 3eHUTHO-PAKETHOTO
komiuiekca (3PK) «TOP-M1» (wactora uznydenus — 4,3 I Ty), nu6o PJIC craniuu oOHapyKeHUs
neneit 3PK «Oca-AKM» (uactora m3nyuenus — 10 /Ty), a ansa cucrem bI1D HM KA — PJIC tuma
«O630p-3» (1PJI141), Bxogsmel B coctaB paguoBsicoToMepa [IPB-17 ykpaunnckoil pa3zpaboTku
(vacrota uznyuenus — 2,45 ['7Ty). B cBsi3u ¢ 3TUM, yUUTHIBas NIEPEUHCICHHbBIE BBIIIE TPEOOBaHUS, B
paboTe MmpoBe/IeHbl UCCIIEOBAHNS HANPaBJI€HHbIE HA TOUCK ONTHUMAJIBHBIX KOH(UTYpaIuil mprem-
HO-BBINPSAMHUTENBHBIX 371eMeHTOB ([IBD) pexkTeHH NMPUHUMAIOMIMX TOJI€ HAa OPTOrOHAJIBHBIX IOJIS-
pH3anusaX Ha pa3auyHbIX yactorax (2,45, 4,3 u 10 ITy).

1. Ouenka noreHUAIbHBIX XapakTepuctuk I[1BD

CornacHo onrcaHHOMY B [6] moaxomy ans aHaiu3a peKTeHH, Ha MIEPBOHAYAIBLHOM JTare Mc-
CJIeIOBaHUM OBLIM OIICHEHBI MOTEHIMAIbHBIE BO3MOKHOCTH [IBD ¢ pa3nuuHbIMU TUITAMH BBITIPS-
MUTEIBHBIX THOJIOB, MapaMeTphl KOTOPBIX NMpUBEACHBI B Ta0m. 1. Jlanee Ha OCHOBaHMHU IMOJTyYCH-
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HBIX PE3yIbTaTOB MPOBEJCH BHIOOP BBIMIPSIMHUTEIHLHOTO U0/, IO KPUTEPUIO 00ECTICUeHUsT MaKCH-
MalibHO JocTtrkumoro KITI BeimpsiMiieHust.

Taommuma 1
Tun quona ls, A Co, @ Ry, Om | P, Bm o
SMS7630 5.10° 0,14-10 20 0,1 28,25
12
SMS7621 4-10° 0,1-10% 12 0,1 28,25
SMS3928 9.10% 0,392-10' 4 0,1 28,25
1
BB914 130-10" | 260-107%° 4,5 0,1 28,25
3A149A-3 2,5-10" | 0,1-10% 6 0,1 23,026
3A208A 2,94-10* | 0,5-10% 8 0,5 3,69

B tabn. 1 mpunsTel cneayronme o0o3HaueHus: Is — Tok HaceimeHus; Cop — eMKOCTh mepexoaa
IIPY HYJIEBOM HANPSKEHUH Ha P-N-niepexone; R, — conporuienue noreps; P, — nomycrumas Bxo-
Hasi MOIITHOCTR, O — ITOKa3aTellh HeuaeanbHocTh BAX nuona

i(u)=1,(e" -1).

Pesynbratel pacuera 3aBucumocteii KIIJ1 Beimpsimienus (mpu BXOIHOM MOIIHOCTH Py paBHOM
nomyctuMon MorHoctu nuoza Py) [1B3D ¢ paznuyabsiMu 1UogamMu OT €ro BXOJHOTO COMTPOTUBIICHHUS
Ha pa3ju4HbIX 4acTOTaxX MpPeCTaBIEHbI Ha puc 1.
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Puc. 1. 3aBucumocts KI1/] Bemnpsimienust [IB3 ot ero BXo{HOro conpoTHBIEHUS

W3 puc. 1, 6 BunHo, uto ¢ poctom uvactotel KIIJ| Beimpsmienus [1BD na nuomax BBI914,
SMS7630, SMS3928 cyiiecTBeHHO 3aBUCHUT OT Mapa3sUTHBIX AJIEMEHTOB dTHUX THUOAOB (CM. SKBUBa-
nentHoe npeacrasienue [1BD [6, 7]). [ToaroMy maHHbBIE THOIBI OBUTH UCKITFOUEHBI U3 TaJIbHEUIIICTO
aHaIM3a.
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Tak xak nuon 3A208A umeeT HHYIO TOMYCTUMYIO MOITHOCTH (cM. Tabi. 1), TO XapakTepucTu-
ku [1BD Ha ero ocHoBe IIpUBEJEHBI HAa OTJEIBHOM I'paduKe, IPEJCTaBICHHOM Ha puc. 2.
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Puc. 2. 3apucumocts KIIJ] Bempsimiienus [IBD oT ero BXoAHOr0 CONPOTUBICHUS

W3 npuBeneHHBIX 3aBUCUMOCTEN BUIHO, YTO HAMIyYIIMMH XapakTepucTukamu obmnagaet [1BD
¢ 6eckoprycHbIM auogom [llortku 3A149A-3, Ha KoTopoM MOkHO noctryb KIIJ[ BeIIpsiMiteHUs
nopsinka 85% na yactotax 2,45 u 4,3 I'Ty, u 80 % na yactore 10 /7y. I kpome Toro, mapa3uTHbIC
AJIEMEHTHI 3TOT0 roaa ciado BiusroT Ha KITJ[ BRIpsiMIIeHUs B IMaa30He pacCMaTPUBAEMBIX Yac-
T0T. [ToaTOMY, Ha OCHOBaHUU MPOBEJCHHOTO aHAIN3a, ObLT BEIOPAH AaHHBIN WO JUIS TaTbHEUIITNX
pacyeTos.

2. Bb10op u pacuet usiyuyamomieii ctpykrypsi [IBD

B kauectBe m3mydaromiel cTpykTypel [IBD BBpIOpaHa cucTeMa KOJUTMHEAPHBIX JICHTOYHBIX
MHUKPOTOJIOCKOBBIX MPOBOJHUKOB, B Pa3pbIBBl KOTOPBHIX UEpe3 paBHBbIC MPOMEXKYTKH BKIIOYCHBI
BeITIpsiMUTENbHBIE 106! LlloTTkM (puc. 3).

N
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Puc. 3. Uznyyatomas CTpyKTypa TUIa «KOJUTHHEApHbIE TPOBOJA»

Hcnonb3oBaHne TakKUX U3IydaTesield KOHCTPYKTUBHO BBITOJIHO IO CIEAYIOIIMM MPUYUHAM.

1. HeoOGxomumasi MOIIHOCTh B HAarpy3ke PEKTEHHBI TOCTHUTAIOTCS oObenuHenueMm [1BD, kak
SKBHUBAJIEHTHBIX reHepatopoB D/IC xomocToro xoma, cxeMoil cOopa MOIIHOCTH MOCTOSSHHOTO TOKa
(puc. 4). [IpennoxenHas koHGuUrypauus uznydaroen crpykrypsl [IBD no3Bosnser nerko peanuso-
BaTh IOCJIEIOBATEIHLHO-TAPAIJIEIEHYIO CXeMy cOOopa MOIIHOCTH MOCTOSIHHOTO TOoKa. [y momyde-
HUS 33JITaHHOW MOIIHOCTH B Harpy3Ke peKTEHHBI HeOOX0auMbI onpeaeneHubie 3HadeHus: DJIC pek-
TEHHBI E, U CONMPOTUBIIECHNS PEKTEHHbI Rp 1o nocTostHHOMY TOKy. Tpebyemoe 3nauenne E, noc-

TUT'aCTCs ITOCJIICA0BATCIIBHBIM COCANHCHUCM TIBD B nmuneiike
N
_ n
Ep - Z Em !
n=1

a RP — HMapaJllICJIbHBIM COCIUHCHHUEM JIMHCCK
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Puc. 4. Cxema o0benuaenus [1BD 110 moCTOSITHHOMY TOKY

Ha puc. 4 HuKHMI MHAEKC YKa3bIBA€T HOMEp JIMHEHKH, a BEPXHUI — HOMEP 3KBHUBAJIECHTHOIO
reHeparopa B JIMHEHKE.

2. IloBbllaercs HaAECKHOCTb PEKTEHHBI, T.K. IIPU BBIXOJAE U3 CTPOS psla JUHEEK, pEKTEHHA
COXPAHHUT CBOIO pabOTOCIOCOOHOCTb, HO €CTECTBEHHO C XYALIMMM HapameTrpamu (3TO OCOOEHHO
aKTyaJIbHO JUIsl MOIIHBIX cucTeM BI1D).

Jis ymeHblIeHHsI TabapuTHBIX Pa3MEPOB M YBEJIMYEHUS YAEIbHON MOIIHOCTH MOCTOSIHHOTO
TOKA, CHUIMAeMOM C KBaJPaTHOIO METpa arepTyphl, IPEAI0KEHA ABYXCIOWHAS MUKPOIIOJIOCKOBAs
pekTeHHa (puc. 5). B HuxHeM ci1oe KOTOpoil, pa3MeleHbl U3TydaTesd, IPUHUMAIOIIHE 110JIe C Bep-
THKAJIBHOW MOJISAPU3ALNEH, a B BEPXHEM — C TOPU30HTAJIBLHOM.

Puc. 5. ®parmenT pekreHHbI paboTaromeil Ha OPTOrOHAIBHBIX MMOJISPU3ALIUIX

Jns saeliku mepuoaAnYHOCTH (pHUC. 6) IPOBENEH pacueT €€ IHEPreTHUECKUX U 3JIEKTPOIHHa-
MHUYECKUX XapaKTEepUCTHK B MPUOJIMKEHUH OECKOHEUHOH pemieTku [7]. M3myuaromas CTpyKTypa
npu (PUKCHPOBAHHOM TONIIMHE M3Nydareneil d , HacTpauBaiach B PE30HAHC COBMECTHO C Iapa3uT-
HBIMHU JJIEMEHTAaMHU JUO0Ja ITyTEM BAPBbUPOBAHHWs IlIara PEemIeTKH W TOJIIHWHON JUAIEKTPUYECKUX
cinoes h;,h, (puc. 5).

Puc. 6. Tonosorus saelku NEPUOAUYHOCTH
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B Tab. 2 npuBeeHbI pe3yabTaThl pacyeTa FTeOMETPUUECKUX pa3MEPOB H3ITyUalollel CTPYKTYpPbI
[1BD, ero BXOIHOIO COMPOTHBJICHUS HA OCHOBHOW YaCTOTE M YaCTOTaX FAPMOHHK a TAK)KE YPOBHS
TapMOHHK. Y POBEHb TAPMOHUK &, ONPEAeTsuIcs 1Mo popMmyIie

P
=101g-2 |
&, Ig S

6x

rae — Py, — MomHOCTB, H3Myyaemas Ha 4acToTax rapMonuk, P, =Pmn, (nfo); P, — MomHocTh N-i1

rapMOHHKH BBLACTIACMAs Ha peanLHoﬁ YaCTH BXOAHOI'O COIIPOTHUBJIICHUA Z&x(nf) Ha 9acToTax rap-

MOHHK paboueii yactotel f,; m,(nf) — KI1J] nmuneitnoii nogcxemsr [1BD [6, 7] Ha yacToTax rapmo-

HUK; P — BXoJHas MOIIHOCTG, IpUHsTas B pacuerax 0,1 Bm.
Tabnuma 2
Homep 1 2 3 4 5
FapMOHI/IKI/I
Yacrora 2,45 I'Ty (kh,=0,39, kh,=0,35, kI=0,5, kl,*xkl,=1,0x1,0)
Z,(nfo), Om 418 310,1- 165,2 — 92,0-j173,0 56,2 —j143,1
j184,0 j205,1
&, ob - -9,747 -23,77 -29,289 -30,588
Yacrora 4,3 I'Ty (kh,=0,42, kh,=0,37, kI =0,5, klxkl, =1,0x1,0)
Z,.(nfo), Om 514 174,9 — 59,0 -j67,6 | 27,0-j116,3 16,2 -j89,1
j244,2
&, ob - -9,9 -22,69 -31,272 -40,205
Yacrora 10 /7Ty (kh,=0,28, kh,=0,31, kI =0,5, kl,xkl, =1,0x1,0)
Z.(nfo), Om 956 25,0 -j154,0 6,5—j78,0 2,9-j52,0 1,6 -j39,1
&, ob - -18,24 -25,95 -30,703 -32,414

Ha puc. 7. npuBenens! nuHaMuyeckue xapakrepuctuku [1BO Ha pa3nnusbIx yactoTax ¢ uue-
albHBIMU (QUIbTpaMU (CILIOLIHAS KpuBasi) U 0e3 QuibTpoB (MMyHKTUpPHas KpuBas). Pacuer mposo-
JWICA C YYETOM IISITH YaCTOTHBIX FapMOHHUK.
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Puc. 7. Ilunamuueckue xapaktepuctuku [1BD

W3 mony4eHHBIX pe3yIbTaToB BHIHO, YTO IpUMEeHEeHHE GriibTpoB rapmoHuk B [1BD, mo3Bos-
eT 3HauuTenbHo yBenuuuTh KIIJ[ Bempsamienus. Otmerum, uto Ha yactore 10 /7y, morepu sHep-
TUU 32 CUET MEePEr3IydeHHUsI Ha YaCTOTaX TrapMOHUK CKa3bIBAE€TCS B MEHBIIICH CTETICHH, YeM Ha Jac-
TtoTax 2,45 u 4,3 I'Ty. 310 00BSACHSACTCS TE€M, YTO ISl BHIOPAHHOTO IUOJIa, C POCTOM HOMEpa rap-
MOHHUKH, aKTHBHAS YaCTh BXOJHOTO conpotuBicHus Z,(Nfy) [IBD Ha mopsiok MeHbIie 10 CpaBHE-
HUIO ¢ yactotamu 2,45 u 4,3 [Ty (cM. Tabn. 2) u 3TO, KaK MOKa3aHO B pabote [7/] MpUBOIUT K
VIIYYIIEHUIO (GUIBTPAIIUN TAPMOHUK.

BriBoabI

B xoze npoBeAeHHBIX UCCIIEJOBAHUN BBIICHEHBI IIpeleNbHbIE Bo3MOKHOCTH [IBO MukpoBoII-
HOBOT'O JIMAaIla30HA, BBINOJHEHHBIX HA COBpPeMEHHBIX auoaax LIoTTku, ¢ H3mydaTesnssMu IIpUHU-
MAIOILUMHU T10JI€ Ha OPTOTOHAJIBHBIX MOJIIPU3ALUAX.

Ha ocHOBaHMM IOTy4EHHBIX pe3yJIbTaTOB MPEAIIOJIAracTCs B JAIbHEHIIIEM ITPOBECTH UCCIIE0-
BaHUs KPYIHOANEPTYPHBIX PEKTEHH (¢ mpeanoxeHHoil koHcTpykuueit [1BD) cucrem BIID k Tpya-
HOJIOCTYITHBIM OOBEKTaM C LEJIbI0 OLIEHKHU OT/IaBa€MOM MOIIHOCTH MOCTOSIHHOT'O TOKa MOTpeOuTe-
JI0 U pa3pabOTKU PEKOMEHJAMM M0 yIydIIEHHIO PaJHOTEXHUYECKUX CHCTEM JIaHHOIO Kiacca, a
TaKke 00eCreueH sl SKOJIOTHYeCKO 0€301MacHOCTH.
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