Chaiio Nel

3acmaexa c cumeonuxoiu IIKBA.

- J1oOpswlii 1eHb, YBaXKaeMble KOJIJIETH !

- B deBpaiie s yxe 3nech aenan J0KjIa] 0 MUKPOBOJHOBOW (pOTOHHMKE. 3adeM s
CHOBA BO3BpAIAlOCh K ATON TeMaTuke?

- IIpuuunEb! caexyromue.

- @eBpallbCKUM JOKJIAQA COCTOSI U3 CIUIOMIHBIX THIOTE3 O TOM, YTO B 00JacTu
paguotexuuku CBY mpoucxoasat kakue-1o pyHIaMeHTaIbHbIE H3MEHEHUS.

- [IpnuéMm pedsb 1uI1a HE 0 KAKUX-TO HOBBIX TEXHOJOTHUAX WU CXEMOTCXHUYECKUX
pelieHrsaX B 00JIaCTH TPATUIIMOHHOW AJIEKTPOHUKH, a O MPUHIIUIIUAIBHO HOBBIX pas-
nenax paauoTeXHUKH, KOTOPBIN Ha3bIBalOT (POTOHUKON U MUKPOBOJIHOBOU (POTOHUKOIA.

- 3a UCTEKIIUN TOJl Mbl HAKOTIUJIM OIPOMHBIN (DaKTUUECKUN MaTepuas, UCXOs U3
KOTOPOT'O MOXHO CJeJIaTh CISIYIONUNA BBIBOJ - BCE, O UéM TOBOPUIIOCH B (heBPAIIHCKOM
JOKJIaJIe - 3TO HE TUIIOTE3HI - 3TO PEATHLHOCTb.

- [ToaTOMy, BCceM TeM, KTO 3aHUMAETCS MPOCKTUPOBAHUEM MEPCIIEKTUBHON paaro-
amnmapaTypbl JOJDKHBI Ha 3TO KaK-TO pearupoBaTh.

- Bor a1 um moayman, 4YTO HEIUIOXO OBl OpPraHU30BaTh MEPOMPUSITHUS IO
0o0CYyXIeHNI0 TaHHOW TemaTuku. dopMar HaIMX CEMUHAPOB KaK HEJb3S JIYYIle s
ATOTO TTOAXOIHUT.

- Moii cerogHsIIHUA TOKJIaa OyIyT TaKUM BBOJHO-0030pHBIM. Ha ciemyrommx
CEMHUHApax Mbl IUIAHUPYEM CJENaTh CEpUI0 OoJiee NeTalbHBIX JOKIAI0B MO Oojee y3-
KUM TeMaM: (U3HUYECKUM OCHOBAM, JIEMEHTHOM 0a3e U (PyHKIIMOHAILHBIM JIEMEHTAM,

- Cpa3y xody cKaszaTh, 4YTO MbI pacrojlaraéM JOCTaTOYHO BHYIIUTEIbHBIM
o0béMoM uHpopMaluu 1o 3Toi Tematuke. K coxkanenuro, u3-3a “ocodoit cnenudpuxu”
psilla UCTOYHUKOB, 51 HE CMOTY 371eCh MPHUBECTU PAJl OYEHb SIPKUX U BIICUATIISIOIIUX
npuMepoB. OIHaKO, €ciIu 00J1aIal0IIMM COOTBETCTBYIOINICH (hopMOil JomycKa KoJiieraM

JaHHas1 TCEMATHUKa IIOKaXCTCA I/IHTepeCHOﬁ - Mbl TOTOBBI JTOM I/IH(l)OpMaI_IHCﬁ



nojenuTbesa. Bo3zMoxkHo, Oyzner naxe 1enecooOpa3HO MPOBECTU CEMHUHAP MO JAaHHOU
TeMaTuke - HarpuMep Ha tepputopun OAO “LIKBA”.
Jlis Hayasla HEOOXOJUMO HEMHOI'O IOrOBOpUTH O (oTOHMKE BooOuie. UTto 31O

TAKOC - U KaKOBbI IIPUYINHBI e€ MOsIBJIICHUS U 6ypHOFO paBBI/ITI/ISI?

Chaiio N2

Onpeodenenue pomonuku

Tepmun “dotoHuka” nepBbiM B 1967 roay npumenun (paHuy3ckuil y4€HbBIN
[Ibep Oiirpeiin. Ilog ¢GoTOHMKONW OH MOHMMAaN HAayKy 00 HCIONB30BaHUU CBETa B
pasnuYHbIX cepax MPUMEHEHHMs], BKIIOYAIONIYI0 B ce0si reHepainuio, oOHapyXeHHe U
YIIPABJICHUE CBETOM.

[IpunuunuanbHOe OTIIMYME (POTOHUKU OT MPUBBIYHOW HaM 3JIEKTPOHMKH, 3aKIIIO-
YaeTcsl B TOM, YTO BMECTO AJIEKTPOHA B (DOTOHHBIX YCTPOMCTBAX MCIOJIB3YETCs (POTOH.
@®OTOHHBIE YCTPOWCTBA, B MEPCIEKTHUBE, OYAyT HMMETh TMTaHTCKUE MPEUMYIIecTBa
nepea  dJEKTPOHHBIMU ycTpodcTBamu. Tak Hampumep, (OTOHBI, B OTJIMYHME OT
AJIEKTPOHOB, HE UMEIOT Beca U HE CcOo34aroT comportuieHus. [loatomy, (oTOHHBIE
YCTPOICTBA MOTYT (POPMHUPOBATH UMITYIIECHI JUIMTEILHOCTBIO MeHee 107 cexyHbl, 4T0
MIPUMEPHO Ha 5-6 MOPSAIKOB MEHbBIIE JIUTEIBHOCTH CAMBIX KOPOTKHUX HMIIYJbCOB,
(bopMHpyEMBIX 3IEKTPOHHBIMU YCTpOMCTBaMH. boiiee TOro, B HEKOTOPBIX UCTOUHHKAX
roBoputcs aaxe 06 arrocekynmnbix (10™'° cexymmpl ) nmmynscax. A Kpome TOro, B
C()OKYCHUPOBAaHHOM CBETE, CO3/1aBa€MOM JIa3€paMH, KOHLEHTPUPYETCS HauBbICIIAs

OHCPIUsA, U3BCCTHAA B MUPC.

Caaio Ne3

Ipoodykuusa ¢pomonnoit npomviwinennocmu:

B Hacrosmuii MOMEHT B MHUpPE YXe€ CO3/laHa IMOJHOIICHHAs MHOromnpoduibHas
(hoTOHHAS TPOMBIIIJIEHHOCTh, KOTOPasi CIENUAIM3UPYETCS Ha pa3pabOTKe U MPOU3BOI-

CTBC TBépIIOTCJIBHBIX HCTOYHHUKOB CBCTa ( MMOJYTIPOBOJHHUKOBBIX JIA3€CPOB U CBECTOU3IIY-



HJaromux Iuoa0B ), OIITHUYCCKUX IIHMH JaHHBIX, OIITHYCCKUX HOCHUTEJICH I/IH(l)OpMa]_II/II/I
THUIIa CD, DVD, FOJIOFpa(i)I/ILIeCKI/IX Ccpea, KUAKOKPUCTAINIMICCKUX IKPAHOB, YCTAHOBOK
MAlIMHHOI'O 3pCHHA, KOMIIOHCHTOB OIITOBOJIOKOHHBIX JIMHUM CBS3U U T.HO.

B MMOCJICAHCC BpPCMA, (1)OTOHI/IKa CTAHOBHUTCA OJHHMM H3 BCAYHINX PBIHOYHBIX
CCKTOpPOB EBpOHBI, KOTOpasd B CBOIO OUYCPCOb, ABJIKCTCA MUPOBBIM JIMACPOM B ATOM

o6aactu. TemIibl pPa3BUTHUA (1)OTOHI/IKI/I BIICYATJIATOT.

Cnano Ne4

Temnwt pocma ¢homonuku

Ha nannHom cnaiine mpuBeneHbl MOKa3aTelld TEMIIOB Pa3BUTHUS 3TOM OTpaciu ¢
2003 mo 2010 . :

- KOJIMYECTBO paboT IO 3TOM TeMaTUKe BO3POCIO B 3 pasa;

- CTOUMOCTb MPOAYKIIMH yBelnuuiachk 6ojee ueM B 4 pasa;

- KOJIMYECTBO IMATEHTOB BO3POCIO B 3 pasa.

U BoOO1I1E, BEMKa BEPOSITHOCTh TOTO, YTO 21-ii BeK OyyT Ha3bIBaTh BEKOM (OTO-
Ha, 110 aHAJIOTUH C TeM, Kak 20-i BeK Ha3bIBald BEKOM 3JIEKTpOoHA. B mosb3y 3TOTO To-
BOPUT U TO, YTO FJIEKTPOHUKA, B HACTOSALIUNA MOMEHT, YK€ MOJIO0IIIAa K CBOUM MOTEHLIH-
aNbHBIM (PU3UYECKUM TIpe/esiaM, XOTsI MOSBICHHE HOBBIX MAaTEpUajioB, HaMpUMEP
rpadena, BEpoATHO, eul¢ MPOJJIUT HA HEKOTOPOE BpeMs “TereMOHMIO” TPaJAUIIMOHHON
AIEKTPOHUKH.

Jlanee moroBOpuM O MPUYMHAX, IO KOTOPHIM (POTOHMKA CTajla aKTUBHO MPOHUKATH
B TexHuky CBUY, B pesynbrate uero coOctBeHHO W mosiBuiack ¢oronuka CBY, unwu,
JAPYTMMH CIIOBaMH, MUKPOBOJIHOBAsI (POTOHUKA.

Hcxoas u3 HakomIeHHOW HGOpMAIIIU, MOKHO MPEANON0XKUTh TO, YTO OCHOBHOM
MPUYUHON MOSBIEHUS U IIMPOKOTO paCpOCTPAHEHUS MUKPOBOJIHOBOM (POTOHUKH Obliia
NOTPEOHOCTh B PAa3BUTUHU CBEPXCKOPOCTHBIX ( 10 50-tu u gaxke 100 I'G/cex !), a 3HauuT
M CBEPXIIUPOKONOJIOCHBIX ( ¢ mosiocoit mponyckanust g0 100 u maxke mo 200 I'Tx )

JIMHUHN CBS3H.




Cnaito Ne5

Dopmyna pacuéma 3amyxanus

Pazymeercs, aJist iepeayu TaKuxX CBEPXITUPOKOIOIOCHBIX CUTHAJIOB HEOOXO0IUMO
OBLIO UCIIOJIK30BaTh HeCcyIKe ¢ yacToramu B paiione 50 - 100 I'Tw. ITlepenaua curnanos
C TAaKUMH HECYIIUMH NpoOJeMaTUYHAa JJa)Ke Ha He3HAYUTEIbHbIE paccTosiHue. [1o 3Toi
dbopmyiie MOKHO MOCYUTATh, YTO TIPH Nepenade yepe3 3¢up Bcero Ha 100 M curHana ¢
Hecymielt B parione 50 I'T'1, motepu cocrapst 6osee 100 nb.

[ToTepu B KOoakcHaIbHBIX Kabemsax OyayT emié Ooiblie.

Chaiio Neb
Cmpykmypnan cxema ROF

[TosToMy, nepenada TakMX CBEPXUIUPOKONOJIOCHBIX CUTHAJIOB HA TAJIbHUE PAcCTO-
SSHUU: JECATKH, COTHU U JTaK€ THICSYU KUIIOMETPOB ObLJIa BO3MOXHA TOJBKO IO BOJIO-
KOHHO-onTH4YeckuM JUHUAM cBs3u ( BOJIC ). U Tonpko Ha KOHEYHOM 3Tare nepeaadu
CBEPXIIIMPOKOTIOIOCHOTO CUTHAJIa - B TOYKE PA3BETBICHUS JJII AOOHEHTOB JIOKAJIbHOU
CEeTH MOXKHO HCIIOJIB30BaTh mepenady uepe3 dpup, Tak, Kak 3TO MOKa3aHO HA ATOM
clamne.

Takoil TUIl CBA3U MPUHATO HA3BATh 8010KOHHO-ONMUUECKOU PAOUOCBA3BIO, WU

KaK 3TO MPUHATO Ha3bIBaTh 3a pyoeskoM, Radio - over - Fiber unu ROF.

Cnaito Ne7
Cmpykmypnas cxema cemu BOJIC ona ROF

bonee neransHo cTpykTypHas cxema BOJIC st ceTr BOIOKOHHO-ONTUYECKOH pa-
JMOCBSI3U MpUBeieHa Ha 3ToM cnaifne. [lepenaya ceepxumpokononaocHoro CBY curna-

Jla OCYHICCTBJIIACTCA CIICAYIOIIUM 06p3,30MI



- CHayaJla ONTHYECKHUI CUTHAI MOAYJIUPYETCs BXOAHBIM MH(popmarmonasiM CBY
CUTHAJIOM, KOTOPBIA MOKET OBbITh MpeBapUTENbHO ycuiieH Bo BxoaHoM CBY ycumnu-
Tene;

- ICTOYHHUKOM ONTHYECKOTO CUTHAJIA SABJISETCS JIA3€PHBIA TUO;

- MOYJISLUSA OCYILECTBIAETCS B JIEKTPO-ONTUUYECKOM MOAYIIATOPE;

- Jlajee MPOMOIYJIMPOBAHHBIN ONTUYECKUN CUTHAJ MOCTYIMAET HA BXOJ ONTOBO-
JIOKOHHOTO Ka0eJs;

- B ONTOBOJIOKOHHOM Ka0eJyie CUTHaj MOKET ObITh YCHJIEH ONTHYECKUM yCHIIUTE-
neM;

- Ha BBIXOJI€ ONTOBOJIOKOHHOIO KaOess CTOUT (DOTOAETEKTOp, B KOTOPOM OCY-
LIECTBIISICTCS AEMOIYJISLINAS ONTUYECKOTO CUTHAIA;

- mpoaerekTupoBaHHbll CBY curnan, KOTOPBIN SBISETCS TOXKIAECTBEHHONW KOTIMEN
BxojiHOTO curHana CBY, MoxeT ObITh ycHiIeH BBIXOJHBIM ycunutenem CBY;

- BeixogHOHM curHan CBY mocTymnaer Ha »QUpHYI0 aHTEHHY JOKaJIbHOU ceTH,
KOTOpasi OblUIa IPUBE/ICHA HA MPEABIAYIIEM CIIAlE.

Takum o6pazom, AJist TOro, YTOOBI CBEPXIIMPOKONOIocHbIe curHainsl CBY mMoxxHO
obuio mepenaBath no BOJIC, cHayasia 3TMMM CHTHajaMud HEOOXOAMMO TPOMOY-
JUPOBATh ONTUYECKHUI CUTHAI.

Yro npencrapisier u3 cels mpoiecc MOAYISUUU ¢ (PU3HUYECKOM TOYKU 3peHus?
Imo e3aumodeiicmeue 6 Onmu4ecKkoi cpede ONMUYUECKUX U MUKPOBOJIHOEHIX
CUZHA106, A N3yUYCHUEM TAaKUX B3aMMOJCHUCTBUU U 3aHUMAECTCS pas3feil HayKH, KOTOPbIN
Ha3bIBACTCA MUKPOBOIHO6aA pomonuka. Ha >TOM ciaiiie NPUBEIECHO ONIpEIEICHUE

MPIKpOBOJIHOBOﬁ (1)OTOHI/IKI/I, KOTOPOC MMPUBCACHO B BUKUIICIHH.

Caaiio Ne8

Onpedenenue MuKpogoanosoil pomonuxu

Jlanee noroBopuM 00 31€MEHTHOM 0a3e MUKPOBOJIHOBON (DOTOHUKH.

Chaiio Ne9



IHonynpoeoonuxoswiit nazep

B kauecTBe HMCTOYHHUKOB ONTHYECKOI'O CHUTHAIa HUCIIOJIB3YIOTCA ITOJYIIPOBOAHH-
KOBBIC JIA3CPHI.
B kaugectBe MHUKPOBOJJHOBBIX MOAYJIAATOPOB OIITHUYCCKUX CUTHAJIOB MOT'YT HUCIIOJIb-

30BaThCsl AIEKTPO-TMOMIONIAIONINE MOAYISATOPHI Wi uHTephepomeTpbl Maxa - Ilanne-

pa.

Cnaito Nel0

CmpyKkmypa 31eKmpo-no2nouwiaroue2o Mooyaamopa 6 njaaHapHoM UCHOJIHEeHUU

CTpykTypa 3JEKTPO-MOTJIOMIAIOIIETO MOAYJISITOpa B IJIAHAPHOM MCIOJHEHUU MpH-

BCACHA Ha 5TOM cnaﬁﬂe.

Chaiio Nell

Cmpykmypa Inekmpo-noznouiarouie2o mooyaamopa na HBT

Ha »ToMm ciaiine npuBeaeHa TOMOJOIHS NOJyNpoBOoAHUKOBoro EAM, peanu-
30BaHHOTO C HCIOJIb30BAHUEM TEXHOJOTUHU TeTePOOUNOJAPHBIX TPAH3UCTOPOB WIU

HBT - texnonorun.

Cnaito Nol2
T'uopuonaa unmezpanvnaa cxema EAM na 60 I'T'y

A Ha 9TOM crnaiife npuBeneHa ruOpuaHas unrerpaibHas cxema EAM na 60 [T,

peaJin30BaHHaA C UCIIOJIb30BAHUCM TCXHOJIOTMHU CUCTCMaA-B-KOPITYCC.

Cnaio Nel3

Cmpykmypa unmepghepomempa Maxa - Ilandepa é nnanapnom ucnoinenuu




Ha sTom cnaiine npuBefeHa TUNIUYHAS CTPYKTypa MOJYJIATOpa WU UHTEpdepo-
MeTpa Maxa - [{anaepa B miiaHapHOM HCTIOJTHEHUH.

Bce BplenepednciieHHbIe MOAYJISTOPBl B HACTOSALIMM MOMEHT PEAIU3yTCs 110
MTOJIYTIPOBOJHUKOBBIM MHTErPAJIBHBIM TEXHOJOTMSAM U MMET 1no Bxony CBY cBepx-
HIMPOKOMOJIOCHBIE IMAMa30Hbl pA00OYUX YACTOT - AECSATKU FUrarepil - ¥ Ipu 3T0M MOTYT
UMETh CBEpXHU3KHE KO3(PPUIIUEHTHI 1yMa - Hike 1 ab.

B kayecTBe CBEPXIIMPOKONOIOCHBIX ycunuTeneil CBY MoryT ucronb3oBaThCs
npaktudecku Bce MUC cBepXmmpoKkonoaocHbIX yeunutenen gpupmsl Hittite.

B kadecTBe KaHaIMU3UPYIOLIEH CpeApl, II0 KOTOPOW pPaCIpOCTPaAHSIETCS

ONTUYCCKUUI CUTHAJI, UCITOJIB3YCTCA CTAHIAPTHBIC OIITHYCCKUC BOJIOKHA.

Cnaio Nel4

Ipobuesvie ycunumenu

I[JISI YCHUIICHHA MMPpOMOOYJINPOBAHHBIX OIITHYCCKHNX CHUT'HAJIOB MOT'YT
HCITIOJIB30BATHCA BOJIOKOHHBIC 3p6I/IeBBIe YCUIINUTCIIN.
I[JISI ACMOAYyJ I OIITHYCCKHUX CHUTHAJIOB, MPpOMOOYJINPOBAHHBIX

CBCPXITHUPOKOIIOJIOCHBIMHA CUTHAJIAMHU CBY HCIIOJIB3YIOTCA @OTOHCTCKTOPBI.

Chaiio Nel5

Domoouoowt

Jlist peanu3zanuu Takux GOTOAETEKTOPOB UCTIOIB3YIOTCS (POTOANOIBI.

Cnaito Nel6

Inanapnwie homooemexmopol

Camu xe (HOTOACTEKTOPHI PeaTU3yIOTCs, KaK MPaBWIO, B BUJE TUIAHAPHBIX THO-

PUOHBIX UHTCTPAJIBHBIX CXCM




Chaiio Nel7

T'UC ¢pomooemexmopa no mexnoynozuu cucmema-e-Kopnyce

b0 B BUAE THUOPUAHBIX WHTErPAJbHBIX CXEMa, M3TOTOBJICHHBIXC HCIOJb30BaHUEM
TEXHOJIOTUH CHCTEMa-B-KOPITyCE.

Takue ¢doTomeTeKTOpsl Takke MOryT UMeTh 1o Bbixoqy CBY cepxmmpoxormno-
JIOCHBIE JMAMa3oHbl pabo4YMX 4YacToOT - AecsATkU rurarepi. [lo moBogy 4yBCTBUTENb-
HOCTH TaKuX (OTOJETEKTOPOB MbI MOKA B oKrcke. OJJHAKO yKe ceiuac MOKeM CKa3aTh,
YTO MOIIHOCTh MPOAETEKTUPOBAHHOIO BBIXOAHOTO curHaia CBY MoOxkeT cocTaBisTh
COTHU MBT, 4TO IO3BOJIUT CO3/1aBaTh Psijl YCTPOMCTB, O KOTOPBIX 51 CKaXy HHXKE.

Heo0OxonuMo oTMETHTB, YTO MPOOJIEMaMH BOJIOKOHHO-ONTHYECKOW PagUOCBsI3U C
KQKJbIM T'OJIOM HaYMHAET 3aHUMAThCsl BCE OOJIbIE U OOJIbIIE UHKEHEPOB M YUEHBIX -
uccienosareneil. Ilocaennee MOXXHO 000CHOBAaTH TEM, UYTO OOJbILIAS YACTh AOKJIAAOB,
MPEICTABIIAEMbBIX HAa €XKErOJHBIX MEXIYHAPOAHBIX KOHPEPEHIUAX 110 MUKPOBOJIHOBOM
¢doToHUMKE, MOCBAIaeTcs MmpoOiaemMaM Takod paauocBsizu. OnHa H3 MOCIETHUX

KoH(pepeHuuit 6b11a TpoBeieHa B Kanaze.

Cnaio Nel8
Ilhaxkam konghepenyuu MWP

Teneps, uro kacaetrcs paguosiokaruu. C MOMEHTa TMOSBICHHS OoJiee-MeHee Jiee-
CIIOCOOHBIX PaauoJIOKaTOpoB B 40-X Tojax MpOILIOTO BEKa PaJMOJIOKalUs U Paguo-
CBSI3b Pa3BUBAIMCH MPAKTHYECKH HE3aBUCUMO JApPYr OT Apyra. IlpuunHa moHsATHA -
OOJIBIIMHCTBO PaUOJIOKATOpOB paboTano Ha yactotax oT 1 I'T'1 u BeImIe, a yCTpOUCT-
Ba PAJAUOCBSA3M - B JIYUIlIEM CIIy4ae, Ha 4acTOTax MOpsAAKa HECKOJIbKUX coTeH MI'. Ho
CO BpPEMEHEM, IUAMNa30Hbl YacTOT Ul PAJAMOJIOKAIMHA U PAJAUOCBSA3M CHAayalaa CTaJIU
cOMmKaThes, a ceiyac BOOOIIe CTalu MepeceKaThes, Kak B cliydyae ¢ BOJOKOHHO-OITH-
YECKOW paAuOCBA3bI0. bojee Toro, B HaCTOSIIMM MOMEHT BCE Hallle TOBOPUTCS O TOM,
YMmo npPoucxooum He MOAbKO CONUNHCEHUE OUanazoHoeé padouux uacmom, HO U

oonacmei npumenenusn cucmem PJIC, PIB u cpeocme ceéasu.




[loaTOoMy, HE YOIUBHUTEIBHO, YTO METOJbI MUKPOBOJHOBON (DOTOHUKHU CTajau MpH-
MEHSTBCS B PAJUOJIOKAllMU, U MPEXAE BCEro B AKTUBHBIX Pa3upoOBaHHBIX AHTECHHBIX
Pemérkax, KoTopble, Kak U3BECTHO, SIBJISIOTCA OJHUM U3 OCHOBHBIX aTpUOYTOB aBHa-
IIMOHHBIX KOMIUIEKCOB 5-r0 mokoyieHus. [Ipu paspadotke ADAP pa3paboTunKu CTOJK-
HYJIUCh C PSAJOM OYEHb CEPhE3HBIX MPOOJEM, OAHOW M3 KOTOPHIX ObLla pa3zpaboTka
cucmemsl pazeo0Kku cuznanog. ViccienoBarenbCkue U MPOEKTHbIE pabOThl MOKa3alu,
yTo 9Ta MnpobiieMa MOXKET ObITh pelieHa 3a CYET UCIMOJIb30BAaHUS METOJ0B
MUKpPOBOJIHOBOM (POTOHUKHH, B YaCTHOCTH, MCIOJIH30BAHUS BOJIOKOHHO - ONTHUYECKUX
KaHAJIOB JId mepenayd otnenbHbiX curHaioB CBY, TpeOyromuxcs ansg paboThl
npuémo-nepenarommux moayieit A@AP. Kpome Toro, 3a c4€T UCIIOIB30BaHUS METOJI0B
MWP M0OKHO CyIIECTBEHHO CHU3UTh Maccy U rabaputel ADAP.

PaccmMoTpuM KOHKpETHBIE MNPUMEPBI HUCIONB30BaHUS MeTonoB MWP s
peanuzanuu CBY TpakToB paJHOIOKALIMOHHBIX YCTPOMCTB M OTIEIBHBIX 3JIEMEHTOB

ATUX TPAKTOB.

Cnaiio Nel9

Anekmpo-onmuuecKuii 2eHepamop

B pspae pabotr ommcaHbl T.H. ONTO-3J€KTPOHHBIE TeHepaTopbl. Ha nanHom
claiiie mpuBe/ieHa YIpPOIIEHHAs cXeMa Takoro reHeparopa. [IpuHuun paboTbl Takoro
reHeparopa MOXHO oOmucaTh cieaytoumM oOpazoM. IupoKomonocHbI 1IyMOBOM
CUTHal1 C BbIXOJa MmMpokononocHoro ycuiautens CBY moctymaer Ha BXO.X
YIPaBIseMOro  MOJOCHO-Npornyckaomero  ¢uibrpa. Itor IO  dopmupyer
Y3KOIMOJOCHBI IIYMOBOW CHUTHaJ. OTHUM Y3KOIOJIOCHBIM CHUTHAJIOM MOZYJIUPYETCS
ONTUYECKUHW CUTHAJ JIA3epHOro auoaa. MOZIynsauus OCYIIECTBISIETCS B JIJIEKTPO-
ONTUYECKOM MOAYJIATOpe. B JaHHOM citydae OH Ha3BaH MOAYJIATOPOM UHTEHCUBHOCTH -
IM. [anee mnpoMOAyJUPOBAaHHBIA ONTUYECKUN CHUTHAJ YCHUJIMBAETCS 3SpPOHUEBBIM
BOJIOKOHHBIM YCWJIMTEJIEM U IIOCTYIIA€T B ONTOBOJIOKHO. Jlajee mpoMOayJIMpOBaHHBIN
mymom CBY ycunurtens ONTHYECKHM CHTHAI AEeMOAYIUpYyeTcss B (OTONETEKTOpE, a

MIPOMOIYJIUPOBaHHbI mymMoBoM curHan CBY moctymaer Ha Bxon ywiurtens CBY.



Takum oOpazom - GpopMupyeTcs Lelb MOJ0KUTEIbHON 00paTHON CBSI3U M CO3JAI0TCS
yCIIOBUS JUIsl CaMOBO30YXACHUSI aBTOreHepaTopa. A B pOJM PE30HAHCHOIO AJIEMEHTa
ATOW OOpaTHOM CBSA3M BBICTYNAET ONTHYECKUH TPAKT - TOUHEE OTPE30K ONTOBOJIOKHA.
JIOOpOTHOCTH TaKOTI'0 PE30HAHCHOTO AJIEMEHTA MOXKET JOCTUTATh 10°. qus CpaBHEHHUA -
JOOPOTHOCTh JUANIEKTPUUECKUX PE30OHATOPOB, KOTOPHIE MPUMEHSIOTCS ISl peain3aliu
renepatopoB CBU mpumepro Ha 3 mopsiaka Himke. Hpuuém - 10° - 910 emé He npezen.
BMmecTo ONTOBOJIOKHA MOXHO HCHOJB30BAaTh T.H. PE30HATOPHl HAa MOJAX IIEMYYIIEH
rajeped, KOTOpble MOI'YT HMeTh HoOpoTHOCTh 10 10", 4ro mosBONsET peaan3oBaTh
BBICOKOCTaOMIIbHBIE (DUKCUPOBaHHBIE M TiepecTpauBaemble reHepatopsl CBY  co
CBEPXHU3KUM YPOBHEM (Pa30BbIX ITYMOB.

IIpennoxkeHHass cXxeMa IMO3BOJISIET CO3[aBaTh MPEHU3MOHHBIE MAaJOLIYyMSILIHE
VMCTOYHUKH PAJUOCUTHAIOB JWAIa3oHa OT COTEH MeErarepl 10 JECSATKOB TMIarepil.
[lonydeHHbIE pPE3YABTATHl SKCIEPUMEHTAIBHOTO HCCIEAOBAHUS YAaCTOTHBIX IIYMOB
MTOKA3bIBAIOT BO3MOXHOCTb JIOCTH)KEHHUS B ONTORJEKTPOHHOM T'€HEPATOPE C YaCTOTOU
10 I'T1 ypoBueit -150...-160 nbu/I'm Ha pacctostHuu ot Hecymied B 10 k['m, 4rto
ABJISIETCS. PEKOPAHBIMU BEJIMUMHAMM JIJI1 COBPEMEHHBIX T€HEPATOPOB X-AHana3oHa.

Taxxe ecTb cooOlIEHHMS O TOM, YTO TakuM oOpa3oM ObUIM peaTu30BaHbI
TE€HepaTopbl C MHUKPOCEKYHJHOM MepecTpoilkoi B auamazoHe 1 - 40 I'T'u, ypoBeHb
($a3oBbIX IIYMOB KOTOporo Obu1 mpumepHo Ha 20 nb Huke, 4yeM y CHHTE3aTOpOB
gactotel ¢ neriéit DAIMY. Takum o00pa3oM, MNpuU HUCHOJB30BAHUH METOJ0B
MUKPOBOJIHOBOM (DOTOHHKH MBI MOKE€M H30aBUTHCA OT MPOOJIEM, KOTOPhIE BOSHUKAIOT
P TIOUCKE KOMITPOMHKCCA, KOTOPBINA 3aKII0UAETCs B BEIOOPE MEXTY IITMPOKOHN MOIOCOMN

HepCCTpOﬁKH N HU3KUMH 9aCTOTHBIMU IITyMaM.

Cnaito Ne20

I'enepamop ¢pupmor OEwawes

CJICI[yeT OTMCTUTDH, YTO B HaCTOSIH_II/Iﬁ MOMCHT pPC€Yb YXKC I/I,Z[éT HE 00 OKCIICpHU-
MCHTAJIBHBIX 06pa3uax, a o CCpHﬁHO-BBIHYCKaCMBIX HU3OCIINAX, KOTOPBIC YIKC

BbIOpAchIBAlOTCS Ha PBIHOK. K mpumepy, cepuilHO BBINTyCKAaeMbIi reHepaTop (hUpPMBbI



«OEwaves» umeer Ha yactore 10 [T ypoBenb yacTtoTHbix mymoB -150 nbu/I'u mpu

oTcTpoiike ot Hecymiel Ha 10 KI .

Cnaio Ne2l
Ilepecmpaugaemwuii INNI® ¢pupmor OEwawes

Taxke, ¢ HCHOJIB30BAaHHEM METOJOB MHUKPOBOJHOBOW (POTOHMKH peaTu3yroTCs
nepectpauBaembic CBY - bunbTphl, TuHUU 3a1epxkku U T.4. Ha aToMm crnaiine npusenéx
MepecTpanBaeMbIi MOJIOCHO-TTPOITYCKAIOIMINI QUITBTP ITOU K€ PUPMBI.

Ho Hanbosnee uHTEpEeCHBIM HAIIPABICHUEM Pa3BUTHUS MUKPOBOJHOBOU (POTOHUKH,

C MOEH TOUKM 3peHusl, ABISETCSA pa3pabdoTKa ONTO-3JEeKTPOHHBIX Wi PoToHHBIX ALIIL.

Chaiio Ne22

Onmosnekmpunwiit AL[TT

CrpyktypHas cxema takoro AIIIl mpuBenena Ha sToMm cnaiige. M3BecTHO, 4TO
npolecc OoU(pPOBKM HAUMHAETCS C JUCKpETU3aluu. B MaHHOM cllydyae JUuCKpeTU3aius
BxoaHoro CBY curHana OCyIIECTBISIETCS B DJIEKTPO-ONTHYECKOM MOIYJIATOPE MPH
IIOMOILA CBEPXKOPOTKUX OINTHUYECKUX MMIIYJIbCOB. Bplme yke TroBOpWIOCH, YTO
(GOTOHHBIE YCTpOKCTBA MOTYT (DOPMHUPOBATH UMITYJIBCHI IITUTEIBHOCTBIO J10 107 cex,
YTO IIO3BOJIUT OCYLIECTBIIATH AUCKPETU3ALMIO CUTHAIOB C YaCTOTAMU J0 HECKOJBKHX
necsatkoB [T1. B HacTosiumii MOMEHT Mbl cobupaeM HHGOpPMAIMIO O TOM, Kak
OCYIIECTBIISIETCS] BTOPOH 3Tal aHAJIOTro-1U(pOBOro Npeodpa3oBaHus - KBAHTOBAHUE.

Kpome TOro, He06XOAMMO OTMETUTbH, YTO Pa3pabOTKH BEAYTCS HE TOJIBKO IO
AIIIL, HO ¥ MO aHAJOTOBBIM JJIEKTPO-ONTUYECKUM MPOLIECCOPAM.

3a pyoexom, u B CIIIA B yacTHOCTH, ATOM TEMATUKOW 3aHUMAIOTCS OYEHD

CEpBE3HO.

Cnaiio Ne23
Cnaiid IAPITBI



Ha orkpeiToM cailte opraHu3anuu DARPA “BeiBenieHa” cruenyronias
nH(popMaIus o mporpaMmmax B 006J1acTU MUKPOBOJTHOBOM (DOTOHUKH.
Jlanee MOTOBOPHM O BO3MOXXHBIX BapUaHTaxX peaju3allud MNPUEMHBIX TPAKTOB

CBU ¢ ucnosb30BaHUEM METOJI0B MUKPOBOIHOBOM (hOTOHHKE

Cnaito Ne24

www.military.com

Hauném ¢ nambonee cBexux NpuUMEpoB. B psige HMCTOYHMKOB, HAmpuUMep B 3TOM,
collepKUTCsl MH(pOpPMAIUs O TOM, YTO B HACTOSIIMI MOMEHT, B paMKax paOoT Mo T.H.
HPM - texnonoruu ( high-power microwave ) co3gaHa ¥ YCIEUIHO UCTIbITAaHA TaK Ha-
3bIBA€EMasi CUCTEMA BOOPYKEHUU MPSIMOTO SHEPreTUYECKOro AECHCTBUS, MPUUYEM pPEUb
UAET 00 UMITYJIBCHBIX YCTpOWCTBaX MMerouux radaputsl nopsaka 10 x 10 cm u ypo-
BEeHb M3nydarouieid MmomHoctu A0 30 MBT ceituac u 100 MBt B nepcnektue. Kcratu
rOBOpSi, TAKUE PE3yJIbTaThl OBLIN JOCTUTHYTHI KMMEHHO OJIarojaps MCIOJIb30BAHUIO Me-
TOJI0OB MUKPOBOJIHOBOM (POTOHMKH. ECiM M3 COTHM TakUX yCTPOMCTB cOOpaTh MaHEeIb
pa3mepamu Bcero 1x1 M, TO MOXHO AOCTUTHYTh cymMMapHod momHocta B 10 I'Br,
JOCTaTOYHOU JIJIs1 TOPaXKAIOIIEeH CIIOCOOHOCTH Ha TaKTUYECKU 3((PEKTUBHBIX PacCTOs-
Husax. [loaTomy, KpaliHe aKTyaJIbHBIMU CTAHOBUTCSI BOIIPOCHI 3aIIUThI BXOJHBIX TPAKTOB
PagUOJIOKAlIMOHHBIX YCTPOWMCTB, TaK KaK TPaJAULMOHHBIE D3JIEKTPOHHBIE 3aIUTHBIC
YCTPOKCTBA B JAHHOM CITy4ae HE cracyT. YTo B 3TOM Cllyyae MOXKHO HPEANPUHSTS.
Bo3MOoXxHBIIM BapuaHT pelieHus JaHHOHM npobiemsbl npuBoautcs B narente CLIA,
aBTOPOM KOTOpOro sBisercs baxpama Jlxemamu. B HHUX OmucaH HE3NEKTPOHHBIM,
MTOJIHOCTBIO TUAJIEKTPUUECKUN WIIA HEXJIEKTPOHHBIN BXOIHOW KacKaJ paJHONpUEMHHUKA,
B KOTOPOM HCHOJb30BaHbl HM30JIA-IIMOHHBIE CBOWCTBA (DOTOHUKH ISl YCTpPaHEHUS

MCTAJNIMYCCKUX IJICKTPOAOB, MG)KCOCI[I/IHGHI/Iﬁ 1 aHTCHHBI.

Chaiio No25

Cmpyxkmypa éxo0nozo mpaxkma baxpama /[oicenanu



CrpykTypa 3TOro BXOJHOT0 KackaJa CXeMaTUYECKH IPUBEICHA Ha 3 TOM Cllaiiie

B ynpouiénHom BHi€ KOHCTPYKIIUSI HEIJIEKTPOHHOT'O BXOHOTO KaCKaJa BBITJISIIUT
cienyronmM obOpazoM. B mojocth BHYTpU HMIMHAPUYECKON IUAIIEKTPUUECKOU pe3o-
HaHCcHOU aHTeHHbI ( JIPA ) onpenenéHHbIM 00pa3oM MOMENIAETCs AIEKTPOONITUUCCKUN
pezonarop ( D0P ), peanin3zoBaHHBI B BUJE ONTUYECKOTO PE30HAHCHOTO aucka. JIPA
BBITIOJTHAET (PYHKIMIO KOHIIEHTpATOpa MPUHUMAEMON MOIIHOCTA PaJMOYaCTOTHOTO
U3JIy4eHUs. DJIEKTPO-ONTUUECKUN PE30HATOP CKOH(MUTYpUPOBaH HA MPHUEM CUTHAIA OT
Beieynomsinytoir JIPA 3a cuér sddekra Ilokkensca. Tak xe Ha ATOT AIEKTPO-
ONTUYECKUN PE30OHATOP C OMTUYECKOTO BXOJa aHTEHHBI TOCTYIAET ONTHUYECKUN CUTHAI
OT J1a3epHOro Anoaa. ONTHYECKHE U PAUOYACTOTHBIE OISl BCTYIAIOT BO B3aUMOJIEHUCT-
BHE€, B pe3yjbTaTe Yero Ha ONTHYECKOM BBIXOJIC€ aHTEHHBI (POPMHUPYETCS ONTUUYECKUU
CUTHAJI, MPOMOIYJIMPOBAHHBIN MPUHUMAEMbIM curHajgoM CBY. DToT curian nmocrymnaer
Ha (oTOAETEKTOp, Ha BBIXOAE KOTOPOTO BOCCTAHABIMBACTCS MPUHUMAEMBIM CUTHAI
CBUY. Takum o0pa3oM, oOecriedyrBaeTcsl MOJHasT U30JSALUS MEXAY TpaHUlEH BO3MYLI-
HOW CpEelbl U CIEAYIOUIEH 3a HEW PATMOIIEKTPOHHON CXEMOU, YTO JAEJIAET BO3MOXKHBIM
CO3/IaHUE PAJUONPUEMHUKA, YCTOMYMBOTO K BO3JICHCTBUIO SJIEKTPOMATrHUTHIX UMITYJIb-
COB BbICOKOM MOIIHOCTH U CBY - UMITyJIbCOB BBICOKO MOIIHOCTH. B TekcTe mareHTa
CKa3aHO, YTO 3TO YCTPOMCTBO YCTOMYMBO AaXe€ K BO3JAEHUCTBUIO 3JIEKTPOMATHUTHBIX
HMMITYJIbCOB IPU BHICOTHOM SIIEPHOM B3PBIBE.

YyBCTBUTENBHOCTh IKCIIEPUMEHTATBLHOT0 00pa3iia cocTaBuiIa nmpuMepHo -63 nbm.

Pazymeercs, 4To B yKa3aHHOM NAaTEHTE JIaHO caMmoe OOlIee ONMUCAaHUE YCTPOHCTBA
N 6pu1o OBl HAaWBHO TOJIaraTh, YTO MOJIHAS MHGOpPMAIUS O TaKOM YCTPOUCTBE OyneT
BBUIOKEHA ISl IIUPOKOro goctyna. OJHO OYEBHUIHO - 3TO YCTPOMCTBO HE SABISAETCS
IMPOKOIOJIOCHBIM. KcTaTu TOBOpsi, B ATOM € MAaTEHTE MNPUBOAUTCS €€ OJHa
KOHCTPYKIIMSI BXOJHOTO Kackaja, KOTopas UMeeT Oojee IUPOKUI Juana3oH pabouux
gacToT. Pacmmpenne nuama3zona paboyux 4acTOT MPOUCXOAUT 3a CUET MPUMEHEHUS HE
OJIHOTO, @ HECKOJbKHUX ONTHYECKUX MHUKPOPE3OHAHCHBIX AUCKOB. Kakoil nuamazon
pabouMx  YacTOT MOXKHO  TIOJYYUTh 3a  CUET  yBEJIWYCHUS  KOJUYECTBA

MUKPOPC30HAHCHBIX JUCKOB - II0OKa HCIIOHATHO.



PaccMotpum npyrue mnpuMepbl peanu3zanuud  3ieMeHTOoB TpakToB CBY

HUCITIOJIB30BaHUECM MCTOO OB MPIKpOBOJIHOBOfI (I)OTOHI/IKI/I.

Cnaito Ne26

IHamenm pupmot Jlokxuo - Mapmun

Kopnopamust «Lockheed Martiny 3amateHToBaza cXxeMy JOTUIEPOBCKOTO JIOKATOpa
Ha OCHOBE (OTOHHBIX JJIEMEHTOB, B KOTOpoM BxojmHoi curHan CBY cpazy
3a0pachiBaeTCsl B ONTUUECKUN nuana3oH. B gaHHO# cxeMe B MOJHOM OOBbEeME HCIOJIb-
3YIOTCS CBOMCTBA 3JIEKTPOONTUYECKUX PE3OHATOPOB, KaK B KAUE€CTBE MEPECTPANBAEMBIX
(GUIBTPOB, TaK U B KAYECTBE BHICOKOUYBCTBUTEIBHBIX MOAYJISITOPOB. IHTEpeceH u TOT
(dakT, 4TO B ATOM CXeMme peaju3oBaHa TPATUIIMOHHAS KOHIEIMIUS MEPEeHOca CIEKTpa
BBICOKOYACTOTHOTO CHUTHaJla Ha JHMANa3oH MPOMEXKYTOYHBIX YacCTOT, YIOOHBIX JJIs

00paboTku U(PPOBLIMU METOAMHU.

Chaiio Ne27

Cxema oonneposckozo nokamopa pupmot Jlokxuo - Mapmun

B macrosuuii MOMEHT MBI HIeM HWH(OOpPMalMIO O TOM, KaK peau30BaH 3TOT
ALIGNMENT, B KOTOpOM MNPOUCXOIUT CBEICHHUE ABYX ONTHYECKUX CUTHAJIOB IEpe.
JNETEKTUPOBAHUEM, OJMH M3 KOTOPHIX MPOMOAYJIMPOBAH BXOJHbIM curHaioMm CBUY, a
BTOPOM - CUTHAJIOM I€TEPOJIUHA.

Ho B mo6om ciiyyae, 3TOT MaTeHT OYKBaJbHO MOATAJIKHUBACT HAC K pa3paboTKe

cleytoulel CTpYKTYPHOU CXEMBI.

Cnaito No28

Cxema ¢ onmo-I1eKmpoHHOU 2emepPOoOUHHOU PA36800KOIL




Bce, kTo 3aHuMancs pa3paOOTKOW MHOTOKAaHAJIBbHBIX NPUEMHBIX YCTPOMCTB,
3HAIOT - Kakas 3To mpobiieMa U30aBUThCS OT “3aBsI30K~ MEXay KaHaiamu. M ogHo# U3
OCHOBHBIX MPUYMH ITUX 3aBS30K, SBIIETCS MPOJIE3aHUE CUTHAJIOB Uepe3 TeTePOIUHHbBIC
genutrenu MomHocTH. Hcenmonszys wmetoast MWP  oT aroit mpobiieMbl MOXKHO
n30aBUTHCS.

Ha nanHowMm crnaiisie npuBeieHa CTpYKTypHasi CXeMa MHOT'OKaHAJIBHOTO MTPUEMHHUKA,
pa3BOJKa CUTHAJIa TE€TEPOJIMHa B KOTOPOM OCYILECTBISETCS CIEAYIOIUM O00pa3oM.
CurHan rerepoiuHa MOIYJIUPYET ONTHYECKHM CHUTHAN JIa3€pHOrO JUOja, IOTOM
MIPOMOIYJTUPOBAHHBIN ONTUYECKHUI CUTHAN Pa3BETBISIETCS B ONITHUYECKOM Pa3BETBUTEIIE.
Jlanee curHangpl TMOCTYNMAKOT Ha ONTHYeckue BXoAbl (otomerekTopoB, CBU-BbIXOA
BBIXOJIBI KOTOPBIX NPHUCOCAMHEHBI HEMOCPEJCTBEHHO K TETePOAMHHBIM BXOJaM
cMecurelneid. biarogapst TakoMmy MOCTPOCHHUIO TE€TEPOIUHHBIX TPAKTOB, OTPAKEHHBIE OT
reTEPOAUHHBIX BXOJIOB CMECUTENIECH CUTHAJIBI F€TEPOMHA, a TAK K€ “NpoJie3aronne’” Ha
TETEPOJIMHHBIA BXOJ CUTHAJbl W3 MPUEMHBIX TPAKTOB, a TaK >K€ IMOMAJAIOIINEe Ha
TeTEPOJIMHHBIC BXOJbI CIEKTpaIbHble KOMOMHAIIMM M TAPMOHUKH CUTHAJIOB, KOTOPbHIC
BO3HHUKAIOT Ha HEJIMHEHWHBIX 2JIEMEHTAaX CMECUTEJIEH, B MPUHITUIIC HE MOT'YT MOIMACTh Ha
TeTEPOIMHHBIC BXOJIBI CMECUTENICH B IPYrMX KaHallaX, Tak KakK (pOTOANOAbI BHITOJIHSIOT
(GYHKIMIO TIPaKTUYECKU HJICAIbHBIX BeHTWJIEH. YpoBeHb MoriHocTd CBY curnana,
KOTOPBIM MOXHO TMOJYYUTh B HACTOSAIIUM MOMEHT Ha BbIX0OJIe (DOTOJETEKTOPA, KaK yKe
TOBOPWJIOCH BbIlIE, MOKET IpeBbiath 100 MBT.

AHaTOTMYHBIM 00Pa30M, MOKHO M30aBUThCS M OT 3aBSI30K Ye€pe3 aHTCHHBI, €CJIH
BXoaHbIMH curHasiamu CBY npomoaynupoBaTh ONTHYECKUE CUTHAJIBI JIA3€POB TaK, Kak

9TO ITOKAa3aHO Ha 3TOM cnaﬁz[e.

Cnaito Ne29

Cxema cuznanvHoul u 2emepooOuHHOll pazeo0Ku ¢ UCHOIb308aHUeM Memo0oe MWP

Takomn nmoaxoa K IMoCTPOCHHUIO HpI/IéMHLIX TPAKTOB IMO3BOJIUT IMOJYYUTH OUYCHbL POBHBLIC
dYX KaHaJI0B, YTO IIO3BOJHUT OYCHbL CHJIBHO pPAa3rpy3uTb IIaMAThb 60pTOBBIX

KOMIIBIOTCPOB, TAaK KaK CHHU3HUTCA 00BEM I/IH(i)OMa]_II/II/I 00 omuoOKax IICJIICHTallu M,



KOTOpBIﬁ HCO6XOI[I/IMO 3allOMHMHATh. TakK K€ MbI IMOJIYYUM 3HAYUTCIILHBIN BBIMI'PbIII 110

Macce "u ra6apHTaM, 3a CUET 3aMEeHBbl KOAKCHAJIbHBIX TPAaKTOB Ha OIITHYCCKHC.

Cnairo Ne30

Cmpykmypnas cxema c npeodpaszoeanuem yacmomsl Ha pomoouooe.

Kak yxe roBopuioch BbIIlI€, 3JIEKTOPOONTHUECKUE MOAYIISITOPEI MOTYT OBITH OUEHB
IIMPOKONOJIOCHBIMU U OYEHb MaJOIyMAIIUMU. M3 HEKOTOPBIX UCTOYHUKOB U3BECTHO,
YTO JMANa30H paboyux 4acToT MOKeT cocTaBiATh 10 40 [T, a koadduimenT myma -
MokeT ObIThb MeHee 1 nb. DTo OyKBaJbHO MOATAJIKUBAET K TOMY, YTOOBI HJIEHO
“abrpeiga’” BXOJHBIX TPAKTOB PaUO0JIOKATOPOB MPHU MOMOIIKA METO0B MUKPOBOJIHOBOMN
(OTOHUKHU JIOBECTU JIO JIOTMYECKOTO 3aBEpIICHHs] - BOOOIIE HE JETEKTUPOBATH
MIPOMOJIYJIMPOBAHHBIE BXOJHBIM CHUTHAJIOM M CHTHAJIOM TE€TEPOJMHA OINTHYECKHUE
CUTHAJIA, a cpa3y HampaBUTh UX Ha (HOTOAMOJ TaK, KaK 3TO MOKa3aHO Ha ATOM CIlaie.
Ha Bbixozme storo ¢otoauona MOXXKHO OyAeT BBIACIUTh CUTHal ¢ TpeOyemol Ham
MIPOMEKYTOYHON YaCTOTOM.

[Ipu TakoM MOAXOJE, MBI MOJYYUM BO3MOKHOCThH pealn3allid MalorabapuTHBIX
CBEPXILIUPOKOIOJIOCHBIX CYNEPreTepoIMHHBIX MPUEMHBIX KaHaNIOB. J{Mana3zoH pabounx
YaCTOT TaKUX KAHAJIOB YK€ CEMYac MOYKET COCTaBHUTh, HY CKaxeM, 1 - 40 I'T'u, u naxe
DC-40TITm.

B HacroAmmuii MOMEHT Mbl OLEHHMBAaE€M BO3MOXXHOCTh pEaM3aluUd JaHHOU

CUCTEMBI C TOUKHU 3PECHUS “DHEPIETUKH .

Takum oOpa3oM, Ha OCHOBE BBILIEU3IOKEHHOIO MOXHO ClielaTh CIEAYIOLNN
BBIBOJI: MUKPOBOJIHOBasi ()OTOHMKA HAYMHAET OBICTPHIMM TEMIIAMU MPOHUKATh, KakK
MHHHMMYM, BO BXOJHBIE TPaKThl PaAUOJIOKAMOHHBIX M PAJUONPHUEMHBIX YCTPOMICTB.
[ToaToMy, BceM pa3paboTUHKaM U MPOU3BOIUTENSAM PaIUOJIOKALIMOHHON TEXHUKH, a TaK
Ke  pa3paboTdyMKaM  CeTeld  CBEpPXUIMPOKOIUIOCHOM  PaaMOCBSI3U, HEOOXOAMMO
CKOOPJIMHUPOBATh YCWIMS C LEIbI0 OpraHu3aluu obliedeaepanbHbIX TPOrpaMm

Pa3BUTHUA (1)OTHI/IKI/I BOO6H_IC, u MI/IKpOBOHHOBOﬁ (1)OTOHI/IKI/I B 4aCTHOCTH.



Bor. V wmens Bc€. Ilonmb3ysach ciayuyaeM, MpuUIalial0 Bac Ha Cleayrolue

CCMUHAPbI, HAa KOTOPBIX MBI ITPOAOJIDKHUM CBOUW BBICTYIIJICHUSA 110 I[aHHOﬁ TEMC.



