Cnaiio Ne 1 - nazeanue 0oknaoa

- JIoOpsiit neHs, yBaxkaembie kosuieru. S 3aech npencrasisito OAO “llentpanbHoe
KOHCTPYKTOpPCKOe Oropo apTomaTuku’”’, Bxojasmiee B coctaB OAO “Koprnoparus
”TaKTUUECKOE PAKETHOE BOOPYKEHHE .

- OCHOBHBIM HampaBJCHUEM Halled NeITeIHbHOCTH SIBISIETCS pa3paboTka U Ipo-
M3BOJICTBO CHCTEM 3alllUThl aBHAIMOHHBIX Mmiatgopm oT koMmiuiekcoB [IBO. K takum
YCTPOKUCTBAM OTHOCSITCS

Chaiio Ne 2 - CIIO

- CTaHIUU MIPEAYIPEKICHHS O PAIUOTIOKAIIMOHHOM O0JTyYeHUH;

Chaiio Ne 3 - annapamypa ynpaenenus u yeaeyKkazaHus

- anmapatypa yrpaBieHUs U IeeyKa3aHus;

Chaiio Ne 4 - JI-1123

- TACCUBHBIC PAUOJIOKAIMOHHBIE TOJJOBKM CAMOHABEICHUS.

Chaiio Ne 5 - yem agnaomea Hawiu uzoenus

- IIpu »TOM - He3aBMCHMO OT BHEIIHErO BHJA M Ha3BaHUS - HAIU HW3JCIIHUS
SBJISIIOTCSL  CBEPXIIUPOKOIOJIOCHBIMU  MPUEMHUKAMHU, pPaOOTAOIIMMU B JUana3oHe
JEUMETPOBBIX, CAHTUMETPOBBIX M MUJUTUMETPOBBIX JIJTUH BOJIH.

- Jlanee He0OXOIUMO paccKkazaTh O MPUYMHAX, IO KOTOPHIM COTPYIHUKU HAIIETO
PEANPUATHS TIPOSBIIIM UHTEpEeC K (OTOHUKE BOOOIIE U IJIEKTPO-ONTHUYECKUM MOJY-

JITOpaM B YaCTHOCTH.



Chaiio Ne 6 - “noném na ceeme”

- 'ne-to B xoH1e 90-X TOA0B MPOIUIOrO BeKa B aBUAIMM HAMETWJIACh OJHA OYEHBb
TpeBOXKHasl i Hac TeHaeHus. CyTh 3TOM TEHJIEHLIMHU 3aKI04yanach B TOM, YTO U3 aBU-
OHMKHU Hayaju LEeJCHANPaBICHHO UCKOPEHSATh MEIHbIE MPOBOAA, 3aMEHssl UX, TIE 3TO
OBLJIO BO3MOKHO, HAa ONTOBOJIOKHO. Tak, 00pa3HO roBops, OCYIIECTBIISIICS MEPEX0] OT
“monéra Ha mpoBoAax’ K “mosi€ty Ha cBeTe”. M Hac 3TO MO0 KOCHYTBHCS B MEPBYIO
ouepenb. Jleno B TOM, U4TO HAIIM CUCTEMBbI, KOTOPHIE Pa3MEIIAIOTCS Ha aBUAI[MOHHBIX
maTgopMax, Kak MpaBUio, COCTOSAT U3 OAHOTO LEHTPAIBHOIO MOCTa U Ky4YH BHIHOCHBIX
AHTEHHBIX MTOCTOB. DTU aHTEHHBIE MOCTHI MOTYT OBITh yIAJICHBI OT IIEHTPAIHHOTO MOCTA
Ha PaccTosiHUE JECATKOB METpOB. COEIMHAIOTCS aHTEHHbIE MOCThI C HEHTPAIBHBIM MOC-
TOM MpPU MOMOIIYM KOMOMHUPOBAHHBIX Kalesel, B COCTaB KOTOPBIX BXOAST U MHOTO-
KWIbHbIE HU3KOYACTOTHbIE KaOenH, U KOaKCHUaJbHbIe BBICOKOYACTOTHbIE Kabenu. CyM-
MapHBI BeC ATUX KOMOWHHMPOBAHHBIX KaOeledl MpUMEPHO PaBeH CyMMapHOMY BeECy
IEHTPAJIBLHOTO TIOCTa U BCEX BBIHOCHBIX aHTEHHBIX MOCTOB. [loaTOMY, B paMKax Hame-
tuBmierocss 10-15 ner Hazax “reHomuaa” MeIW - 3TH KOMOMHHpPOBaHHBIE KaOeau
MOMNaIaJIM MO/ “‘COKpallleHue” B IEPBYIO OUEPEb.

Cnaiio Ne 7 - yugppoewvie u ananozoevie BOJIC

- Iloaromy, Mbl ObuUIM BBIHYXZAEHBI 00paTuTh BHMUMaHue Ha BOJIC - chavana
uudpoBkIe, a MOTOM - U aHayorosble. M moHayany - BC€ 3TUM U OTPaHUYUBAIIOCH.

Cnaiio Ne 8 - mukpoeonnosan pomonuka

- Ho mo mepe norpyxenus B tematuky BOJIC - u 0cOO€HHO BBICOKOYACTOTHBIX
ananoroBbix BOJIC CBY - mbI ¢ yauBieHHEM 00HAPYKUJIU, YTO B MHUPE 3a MOCJICIHHUE
15-20 net copMupoBanach U pa3BUBaeTCs OypHBIMU TEMIIAMU HOBasi OTPAcCib HAYKH U
TEXHUKHU, B pPaMKax KOTOPOM H3Yy4yaeTcss M YCIEUIHO HCHOJIb3yeTCs MJid pelieHus
Pa3IUYHBIX MTPAKTUYECKUX 3a7]a4 B3aUMOJICHCTBUE BRICOKOYACTOTHBIX JIEKTPUUECKUX U
ONTHYECKUX CUTHAJIOB. 3a pyOeKOM - 10 KpaitHel Mepe, B aHTJIOSI3bIYHBIX UCTOYHUKAX -

9Ta OTpAaCJIb HAYKH U TCXHHUKH HA3bIBACTCA MI/IKpOBOJIHOBOﬁ q)OTOHHKOﬁ.
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Cnaiio Ne 9 - yueonuku u monozpaguu no MWP

- B HacTosmumii MOMEHT 10 MUKPOBOJIHOBOU (DOTOHHMKE MOKHO HAaWTHU M yueOHbIE
nmoco6busi, u MoHoTpaduu.

Cnaito Ne 10 - MWP-2013

- A kpome TOro - moa drugoil MHCTUTyTa HMHXKEHEPOB DJIEKTPOTEXHUKU U
AIEKTPOHUKH - TPOBOJIATCS €KEr0/IHbIE KOH(GEPEHIIUU TI0 MUKPOBOJIHOBOM (POTOHUKE.

Cnaiio Ne 11 - paduoonmuka

- B pycckos3BIUHBIX =~ JUTEpPATypHBIX  HCTOYHMKAaX  BMECTO  TEpMHHA
”MUKpPOBOJIHOBasA (POTOHMKA” HCIMONB3YIOTCS CaMble PA3IMYHbIE TEPMHHBI, Haubosee
pacnpocTpaHEHHBIMU U3 KOTOPBIX SBIISIOTCS:

- paauoOIITHKA,

Chaiio Ne 12 - CBY - onmuka

- u CBY - onTuka.

Chaiio Ne 13 - paduoghomonuka u nadopamopus paouoghomonuxu

- Opnako, B moclieHee BpeMs BCE 4Yallle CTal MCIOJb30BATbCS TEPMUH
“paanodoToHHKA”.

- Tak, nanpumep, B Cankr-Ilerepoyprckom HanuonansHom MccnenoBarenbckom
yHUBEpcUTEeTe HHGOPMAIMOHHBIX TEXHOJIOTUH, MexaHWku W ontuku npu Kadeape

ONTUKHU KBAHTOBOpa3MepHBIX cucteM (pyHkiuonupyet Jlabopatopus Pannodoronuxu.



Cnaiio Ne 14 - konuenyus pazeumusn paouopomonuku

A KpoMe TOro, B HaCTOSIIMIA MOMEHT, 110 3aKka3y MUHHCTEpCTBA TPOMBIIIJIEHHOCTH
u Toproeiu corpyauukamu PTU um. akanemuka Munia paspabaTbhiBaeTcsi KOHIICTIITUS
pasButus panuodotoHuku B Poccuiickoii denepanuu. W nepBbiii 4epHOBOW BapUaHT
ATOW KOHUENUMUU Tpeanojiaraercs oocyauts Ha 3aceganun PI" HTC BIIK, kotopoe
COCTOMUTCS IOCJIE3ABTPA.

Cnaito Ne 15 - Pesonanc

- Jlanee moroBopuM 0 BO3MOXKHBIX MPAKTUUYECKUX MPUIIOKEHUSIX PAAUPOTOHUKH.

- OgnuM u3 HambOoJee OYEBUIHBIX M YXKE MIMPOKOMCIOIB3YEMbIX MPHUIOKEHUN
paaudpotonukn B TexHuke CBY - sgBIsAI0TCA CBEpPXIIMPOKOMNOJIOCHBIE AaHAJIOTOBBIE
BOJIOKOHHO-ONITUYECKHE JIMHUU CBA3U C JIMANa30HaMH pabOyMX 4YacTOT OT JAECSTKOB
Merarepi A0 JeCATKOB TMTrarepl.

- CoTpyaHUKamMu HalIETO NpeAnpUsITHs - B paMKax BbinonHeHUuss OKP “Pe3onanc”
- pa3paboranu takyro BOJIC ¢ nuamazonom pabouunx yactot ot 0.3 - 40.0 I'T'w.

Cnaito Ne 16 - bonvwou Camoném

- IIpu nmomomm Ttakoit BOJIC moxHO mepenaBath aHanoroblie CBY curnaisl
MEXIY MOIIHBIM LIEHTPAIbHBIM 00padaThIBAIOIIUM MOCTOM U BHIHOCHBIMU aHTEHHBIMU
MOCTAMH, YCTAHOBJIEHHBIMH HamNpuMep, IO MNEepUMETPY OOJbIIOro Kopalis uiu
00JBIIOr0 caMOoJIETa.

- bnarogaps yemy MOXHO CO37aTh YHUKAJIBHOE PaAUOJIOKAIMOHHOE YCTPOMCTBO,
KOTOpPOE MO>KET BBIMOJHATh QYHKIHUU U PaJTUOIOKAINK, U PATUOIIEKTPOHHON OOpHOBHI,

" pagruoCBiA3u, U PaIUOPA3BCIAKU - HpI/I‘IéM, B HIHpO‘I&ﬁHICM AUAaITa30HC 4aCTOT.



- OngnHako, B mpoiiecce u3ydeHus MHGHOPMAIMOHHBIX MAaTepUAIOB CTaJ0 OYEBHJIHO,
YTO HCIOJIb30BAaHUE METOJOB M CPEACTB PAAMO(OTOHMKH TOJBKO IS pealu3aluu
BOJIC HanomuHaeT 3akonaqueanue 26030eii mukpockonom. (OKas3aaoch, UTO
UCIIOJIb3YsI METOJIbI U CpelCTBa paauo(OTOHUKH, MOKHO PEaNN30BaTh LIETYI0 CEPHUI0
CBY - noouépkusarw - CBY ycmpoiicmeé c TakuM HAO00pOM (YHKIIMOHAIBHBIX
BO3MOXHOCTEH M TAaKUMHM JIEKTPUUECKUMU MapamMepamu, KOTOpbIe ObLIIN HEAOCTUKUMBbI
IpU  HCIONB30BAHUU TPAJAUIMOHHBIX ‘ONEKTPOHHBIX peuieHud. BoT HeOonbion
nepedyeHb Takux CBY ycTpoiicTs.

Chaiio Ne 17 - paouoghomumnstii agmozenepamop

- Pagnodoronnsie aBrorenepatopsl CBY ¢ pexkopaHbIMU XapakTEpUCTHKAMU T10
“ypcrore” creKTpa

Chaiio Ne 18 - cxema oonoxkananvnozo paouogpomonnozo MHY

- OJHOKAaHAaJbHLBIC ....

Cnaiio Ne 19 - cxema mHoO2OKaHaIbHO020 paouogpomunozo MUY

- ¥ MHOTOKaHaJIbHBIE CBEPXIIUPOKOIOIOCHBIE paarodoronnbie BomHOMephl CBY
C HCIOJIb30BAaHMEM BOJIOKOHHBIX PEmIETOK bperra, koTopeie €€ Ha3bIBalOT MTHOBEH-
HBIMU U3MEPUTEIISIMHA YacTOThl - MIY.

Cnaiio Ne 20 - paouoghomunwie cmecumenu

- CBepXIIUPOKITOIOCHBIC Paau(OTOHHBIE TPE0Opa30BaTEIN YACTOTHI.

- Jlns SKOHOMUM BpEeMEHU s He Oyay o2iauwiams 6ecb CHUCOK AHAIOTOBBIX
nporieccopoB nuanazona CBY, koTopsie MOTyT OBITh peaii30BaHbI C UCIOJIb30BAaHUEM

CPEACTB U METOZ0B paarudOTOHUKHU. BOT TOJIBKO YIIOMSHY €11é OHY MO3UIIHUIO. . .



Cnaiio Ne 21 - paouogpomunwiiz ALITT

- 910 - paanodoronnsie ALIIl, KoTOpbIe MO3BOJIAT MPOBOAUTH NMPAMYIO OLUPPOBKY
CBUY curnanos ¢ yacroramu 10 100 I'T'u u Beitie. 1o - ceepxzadaua omevecmeeHHoul
paouogpomnuxu. U pemath e€ Hano - uepes 10-15 net odnaganue takumu AL cTtaner
CTOJIb € aKTyaJbHbIM, Kak oOjafjaHue aToMHOW OomOoii Ha pyOexe 40-50-x romos

IMponuIoro BCKa.

Chaiio N 22 - paduoghomunviii - 3Imo K1l04eoll IeMEeHm  6cex
paouogpomonnvix AIII.

- OnHako, BCE 3TO XOTh U CBETJIOE a TOuHee, MH(paKkpacHoe - HO BCE ke Oyayliee.
A B HacTOsIIIIEM HaM Ha/l0 OBLJIO pa300paThCs B CAMBIX 3JIEMEHTAPHBIX BELIaX.

- U mpexne Bcero, Hajo ObUIO pa3o0paThCsi ¢ TEM, UYTO SABISIETCS HEOThEMIIEMOU
COCTaBHOM YaCThIO M “3JIEMEHTapHOM sUEiKoil” BceX 0e3 MCKIIIOUEHUS MEePEeUHCICHHBIX
BbIIlIE PAaZIUO(OTOHHBIX AHAJOTOBBIX MPOLECCOPOB, a MMEHHO - C PaguoPOTOHHBIM
TPaKkTOM.

Chaiio Ne 23 - cxema cmpykmypHhas paouopomunozo mpakma

- B camoii npocreiimeit - “06a30BOi” - KOMIUIEKTalUU PaauO(OTOHHBIA TPaKT
COJIEPIKUT:

- MOJYJIb 3JIEKTPOONTHYECKOTo ipeodpazoBanus (MIII),

- onTo-BoJOKHHBIN TpakT (OBT),

- ¥ MOJIyJIb ONTO-3JIEKTPOHHOTO npeoopazoBanust (MOII).

- B MDII ocymectBiasiercs MOAYJISAIUS ONTHYECKOIO CUTHAJIa BXOJHBIM
BBICOKOYACTOTHBIM 3JIEKTPUYECKUM CUTHAJIOM.

- OBT BbINONHAIOT (PYHKIUIO KaHAJU3UPYIOLIErO YCTPOMCTBA, MO KOTOPOMY

MOZYJIMPOBAaHHBIA ONTUYECKUI curHana ¢ Beixoga MOII noctynaet Ha Bxog MOIL



- B MOII ocymecTBisieTcss AEMOAYIIALMSA ONTHYECKOIO CUTHANA C BBIACIECHUEM Ha
BbIxosile MOII BBICOKOYACTOTHOrO 3JEKTPUYECKOTO CUTHANIA, MAKCHUMAJIBHO TOXIECT-
BEHHOT'O BXOJIHOMY 3JIEKTPUUECKOMY CUTHAILY.

- Y1 BOT MBI - 17151 Hayana - MOCTaBUIM ceOe TaKyo Lelb - HAYYUThCSl PACCUUTHIBATh
K03 PUIMEHT nepeayl IpoCcTeHIero paauo(GOTOHHOTO TpaKTa - OT “3JIEKTPUUECKOro”
BXOJIa - 10 “3JIEKTPUYECKOr0” BBIXO/A.

- Cpa3zy xouy cKa3aTb, 4YTO, COYMHSSA MPEICTABICHHYIO B JIaHHOM JOKJIAJe
METOIMKY pacyeTa koddpduuuenta nepenaun POT, mbl, ckopee Bcero, 3aHUMAIKNCh
uzoopemenuem eenocuneda. Ho 3tu counHeHusi ObuUIM 00YCIOBJIEHBI OOBEKTHUBHBIMU
MpUYMHAMH, TaK KaK Mbl HE CMOIJIM HAaWTHU MPOCTOM MHMKEHEPHOW METOIMKH pacuéra
kod(ppunuenta nepenaun POT uu B VIHTEpHETE, HU B MTEUATHBIX U3aHUSX.

Chaiio Ne 24 - tribute

- W cpa3y xody BbIpa3uTh OJIArOJAAPHOCTH COTPYAHMKAM TEX OpraHU3alHid,
KOTOpbIE HaM TOMOIJIM BO BCEM 3TOM pa3zo0paTbcsl U TEPIEIUBO U JTOOPOKEIATEIHHO
OTBEYAJIM HA HAIIU JWIETAHTCKHUE - U HHOTJA, OTKPOBEHHO UAUOTCKHE - BOIIPOCHI.

Chaiio Ne 25 - MOIT

- Ho Bepuémcs k Hamemy paau(OTOHHOMY TPaKTy U PACCMOTPUM BO3MOXKHYIO
HOMEHKJIATypy KOMIIOHEHTHOM 0a3bl, KOTOpas MOKET MCIOJIb30BaThCA AJI peann3aluu
AJIIEMEHTOB PaAU(OTOHHOIO TPAKTA.

- B MDII MoXkeT OCyIIECTBIAThCS OO0 mpamMas MOIYJSIUS ONTUYECKOTO
curHana, Jubo enewnasa. llpu peanuzanuu NpsSMONH MOIYJALMH HUCIONB3YIOTCA T.H.
Ja3epHbIE TUOABI C MPSAMOM MOJIYJIALMEN, MPU pEeaau3aliyd BHEIIHEN MOAYJSALMU -
UCIIONBb3YIOTCSI OmoenbHble UICTOUYHUKH ONTUYECKOIO CUTHAJA U OmOeIbHble DIEKTPO-
ONTUYECKHE MOAYIATOPHIL. JlJis1 5)KOHOMUU BpeMeHU He Oy/y BIaBaThCs B MOJAPOOHOCTH -
U Ccpa3y CKaxy, 4TO JJIsI CBEPXUIMPOKOIMOIOCHBIX aHAIOTOBBIX PaAHO()OTOHHBIX TPAKTOB

CBUY 0osbliie TOAXOAUT 6HEUWHAA MOTYJISALIMS.



Cnaiio Ne 26 - Tunwl 31eKkmpo-onmuiecKux mMooyisimopos

- DJEeKTPO-ONTUYECKUE MOIYJIATOPHl MOT'YT ObITh peaan30BaHbl J1M0O0 B BUIE T.H.
INEKMPO-NO2IOWAIOWUX MOOYIAMOPOE, B KOTOPHIX Hcnonb3zyeTcs 3¢dext Kenapima-
®panua, 1160 B BUAEC MOOYAAMOPOE UHmMEPPEPEeHUUOHHO20 muUna - KaKk IpaBuio, B
BUNIE MoOdyaamopoe Maxa-Ilanoepa, B KOTOpPBIX HUCNONb3yeTcs 3¢pghexm Ilokkenvca.
OnsTh e JUIsi JKOHOMUHM BpeMEHU He OyAy BIaBaThCsl B MOJPOOHOCTH - U Cpa3y CKaxYy,
YTO IS CBEPXIIMPOKOIMOJIOCHBIX aHAJIOTOBBIX paguO(OTOHHBIX TPAKTOB OOJIbIIE
noaxonAT Mmoxnyisaropsl Maxa-Ilanzaepa.

Cnaiio Ne 27 - nnacmuna MMI]

- OTU MOIYNATOPHl B HACTOAIIMA MOMEHT MOTYT OBITh peaiu30BaHbl B BHUJE
IUJAHAPHBIX ~ MHTETPAJIBHBIX CXEM  Ha  IUIaCTUHAX U3  CETHETORJIEKTPUKOB,
MIOJIYIIPOBOJHUKOB M JaXK€ DJIEKTPO-ONTHYECKUX mMoJuMepoB. Ha nanHOoM cnaitne
CXEMOTEXHUYECKH H300pa’keHa TIJIaHapHas MHTErpaibHas cxema Moayistopa Maxa-
[Hanaepa Ha muacTUHe U3 HUOOATA JTUTHS.

Chaiio Ne 28 - THC MM1]

- Takue mnnacTUHBl MOTYT OBITh YHNAKOBaHbI B TE€PMETUYHBIE KOpIyca C
ONTHUYECKUMH U DJICKTPUUECKUMH KOAKCHUAJIbHBIMU BXOJAaMHU-BBIXOJAaMHU - B BHJIC
rUOpUHON UHTETPAIbHON CXEMBI.

Cnaiio Ne 29 - nazepot

- o Takoil ke TEeXHOJOTMU MOTYT ObITh peaTn30BaHbl MOJYIPOBOJHUKOBBIE WU

BOJIOKOHHBIC JIA3CPLI.



Cnaiio Ne 30 - HH ¢homoouoo

- Yro kacaercs MOIYJNEH ONTO-3JIEKTPOHHOTO IMpeoOpa3oBaHUsl - TO OHH,
(baKkTHUYECKH, MPEACTABISIOT U3 ce0 - (POTOETEKTOPHI, KJIFOUEBBIM AIEMEHTOM KOTOPBIX
ABIIAETCS  MOJYNPOBOAHUKOBBIM  Qoroamon. B  ommuumn ot HY-poroguonos,
BBICOKOYACTOTHBIE (DOTONMOABI, KaK TMPaBUIO, B “YUCTOM~ BHJE Ha PHIHOK HE
MOCTABJISIOTCSI.

Cnaiio Ne 31 - THC ¢hpomooemexkmopa ¢ no10CcKo8bIM 8b1X00aM

- Ha peiHOK mocTaBmsitoress ruOpugnbie  uHTEerpaigbHbie  cxembl (IMC)
($OTOAETEKTOPOB - THOO C TTOJOCKOBBIMHU BBIBOJIAMH. . ..

Cnaiio Ne 32 - THC ¢homooemekmopa ¢ KOAKCUATbHBIM 8bIX000M

- mu6o B BUje repmetusupoBanHubix ['MC.

Cnaiio Ne 33 - onmo-60.10HHBLIL MPAKM

- a B KA4eCTBE ONTO-BOJIOKOHHOTO TPAKTa UCIOIB3YIOTCS BCEM XOPOIIO U3BECTHbHIE
BOJIOKOHHO-ONITHUYECKHE Kabeld ¢ OJHOMOJOBBIMU BOJIOKHAMH M KOHHEKTOpAMH - K
coxkanenuto. [louemy k coxanenuro - OyieT MOKa3aHO HIKE.

Cnaiio Ne 34 - Ykpynuéunaa cxema POT

- Takum o6pa3om - pagudOTOHHBIH TPAKT B MHUHUMAJIBbHOW KOMILIEKTAIIUU
BBITJISIIUT TaK, KaK 3TO MOKa3aHO Ha JaHHoOM crnaizge. [lpu pa3paboTke MeToauku
pacuéra mapamMeTpoB TAaKOro paauo-(GOTOHHOTO TpPaKTa Mbl MONUIM OT (PU3MUYECKUX

OCHOB paboThl MoaynaTopa Maxa-Ianaepa.



Cnaiio Ne 35 - hopmupoeanue kanana

- Peanuzamust Takux MOAYJSATOPOB B BUJEC MHTErPAIBHBIX IUIAHAPHBIX CXEM CTaja
BO3MOKHOM TOJIBKO TIOCJI€ TOTO, KaK IJie-TO BO BTOPOH MmojoBuHE 70-X TO0B MPOIIIOTO
BEKa HaYUYWJIUCH JIeJIaTh TUIAaHApHBIC ONTHYECKUE KaHaibl. Ceiiyac Takue KaHalbl yMEIOT
nenaTh W B CETHETOAICKTPUKAX, M TOJYNPOBOJHUKAX, M B DIIEKTPO-ONTUUYECKUX
nonmuMmepax. Ha naHHOM crnaiijie TMOKa3aHO, KaKk MOXKHO peaju30BaTh IUIAHAPHBIM
ONTUYECKUM KaHaJ B HUOOATE JTUTHUS - METOJOM Bxkuranus (muddy3uu Turana).

Cnaiio Ne 36 - cmpykmypa ceéemoeoonvix kanaioe MMIJ

- Hcnonp3yst 3Ty ke TEXHOJIOTHIO - MOXKHO peaju3oBaTh W 00Jiee CIIOXKHBIE
ONTHYECKHUE TOMOJIOTHU - HAMPUMEP, CTPYKTYPY CBETOBOJHBIX KaHAJIOB MOJIYJISITOpPA
Maxa-I{anaepa.

Cnaiio Ne 37 - aghgpexm Ilokkenvca

- Kak Obu1o ckazaHo BbIIIE, B ATHUX MOAYJISATOpax HCIHOIb3YyeTCs 3I¢hghexkm
Ilokkenvca. Cytb 310T0 3(DPekra WITIoCTpUpyeTcs Ha AaHHOM ciaiine. Eciau co3natsh
AIEKTPUUYECKOE T0Jie, JIMHUU HANpsHKEHHOCTH KOTOPOro OYIyT OpTOTOHAIBHBI
MPOJIOJIBLHON OCH ONTHYECKOTO KaHajla - TO IPU OJHOM MOJISIPHOCTH T0JIST KOA(DPUIIUESHT
MIPEJIOMIICHHST KaHajla OyJeT yYMEHBIIAThCS (a CKOPOCTh ONTUYECKOW BOJHBI B 3TOM
KaHajle - YBEIWYUBAThCS), & MPU JAPYrod MOIIPHOCTH - HAO0OPOT, KOIDPHUIIUCHT
MIpEJIOMIICHHS OYJIeT YBEITUYUBAThCS, & CKOPOCTh - YMEHBIIIATHCS.

Cnaiio Ne 38 - cxemamuueckas mononozus MMI]

- TexHUYECKH 3TO MOXET OBITh pPEaju30BaHO CIEAYIONIUM 00pa3oM - B caMOM
yOPOUIEHHOM BHUJE - BJIOJb OJHOTO W3 MapajuIeIbHBIX CBETOBOJHBIX KaHAJIOB - Ha
MMOBEPXHOCTH TIJIACTUHBI - (POPMUPYIOTCS YIIPABISAIONIINE AIEKTPOAbl. Ha 3TH 31eKTpo b
U nojaércst ynpasistoiiee HanpsokeHue Usys, KoTopoe, B CBOIO odepeib, GopMuUpyeT

YHPABAOIICC SJICKTPUICCKOC ITI0JIC.
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N ecnu 06a onTUyYecKUX ieya MOAyIaTopa uaeHTHuHbl, a Usyn = 0, To cUrHaisl B
BBIXOJHOM Y -cBeTBHUTeNle cyMMHpYytoTcst B ¢daze (A = 0) u MBI UMEeM Ha BBIXOJIE
MOZYJIATOPa MAaKCUMaJbHYIO MOIIHOCTh ontuyeckoro currana. A eciu Usyn # 0, To
CKOPOCTh ONTHYECKOW BOJIHBI B “HM)KHEM™ KaHalle CTAHOBUTCS OOJIbIIE WM MEHBIIE
CKOPOCTH ONTHUYECKON BOJHBI B “BepXHEM’ KaHaje, YTO MPUBOIUT K YBEIHUYEHUIO
a0COJIIOTHOTO 3HaueHUs AQ, U KaK CIeCTBUE. ..

Chaiio Ne 39 - eekmopuwvie ouazpammol

- CJIO)KEHUIO CUTHAJIOB B BBIXOJAHOM Y -CBETBUTENE “HE B (ha3e” - U KaK CIIEJICTBUE -
K YMEHBIICHHIO YPOBHS MOIIHOCTH ONTHYECKOTO CUTHAlla Ha BBIXOJIE MOIYISATOpa
Maxa-Ilannepa. Takum oOpazoMm, uszMeHsisi BeauuuHy Usyll - MBI MOXEM HU3MEHSTh
YPOBEHb MOIIHOCTM OINTHYECKOTO CHTHaJIa Ha BbIXojae Mmoayisaropa Maxa-Ilannepa -
WIN APYTUMH CJIOBAMH, OCYIIECTBIISITh MOAYJISIMIO ONTHUYECKOro curHana. [Ipasaa, kak
BUJTHO M3 ATOT0 Clai/ia - B Ka4ecTBE OECIUIATHOTO “TIPUIIOKEHUS” - MBI 3/1€Ch MOTyYaeM
e u Pazoeyro Mooyaayuio.

Cnaiio Ne 40 - 3aeucumocmov Ap om Usyn

- Tak kak a¢ddexr Ilokkenbca sBICHHWE JIUHEWMHOE, TO 3aBUCUMOCTH
(azoBoro caBura A¢@ OT YNpaBISIOLIETO HAMPSHKEHUS BBITISINAT TakK, Kak
MOKa3aHO Ha JaHHOM rpaduke. 31ech HaJI0 OOpaTUTh BHUAMHUE Ha TE
3HAYEHUs YIPABISIOMIETO HaNpsHKEHUs, npu KOTopbix A@ = +180° wim
+180°.  Takme  3Hauenus  Usyn  HA3bIBAlOTCSI  HOJAYEOJIHOBHIMU
nanpaxycenuamu Um. OTO OIMH W3 KIIOYEBBIX MapaMETPOB MOIYJISATOpA
Maxa-I{anaepa. Ha pbiHKe, Kak NpaBWIIO, NPEIJIAraroTCs MOAYJIITOPBI C

MOJTYBOJHOBBIMHU HAIPSXKEHUSIMU B IMana3zoHe ot 3.5 10 6-tu BosbT.



Chaiio Ne 41 - Uon.2’
- Tlonp3ysice mnpuéMamMu 3JEeMEHTapHOW TeOMETPUU MOXKHO TIOKa3aTh, YTO
3aBUCUMOCTh aMIUTATY/bl ONTUYECKOT'0 CUTHAJIA Ha BBIXOJIE “UjeaqbHOr0” - 6€3 MoTeph

B ONTHYECKOM TpakTe - MoayisTopa (Uom.2’) BRIMISANUT TaK .....

Cnaiio Ne 42 - Ku.mmy’ u Kp.mmy’
- A K0?GUIMEHTHI Mepeladyd MO HANPSHKEHUI0 W MO MOHIHOCTH - Ku.mMmil® wu

Kp.mMmri1’ - tak....

Cnaiio Ne 43 - 3a6ucumocmv Kp.mmuy’ om Usyn

- I'padruecku 3aBucuMocTh KO3(Q(PUIIMEHTa Mepenayud Mo MOIIHOCTH
“UaeanbHOr0” MOAYJIATOPA OT YIPABIISIOMIETO HANPSKEHUS - BBITJIAUT TaK.
@aKTUYECKU - 3TA KPUBYJIMHA SIBJISAETCS MOAYJALMOHHON XapaKTEPUCTUKOU
“nneanbHoro” moxayssitopa Maxa-Ilannepa. M1 4yTto xapakTepHO - CIUIONIb U
PSAIOM BCTPEUYAETCA B MHTEPHETE BO BCEBO3MOKHBIX MocoOusix, BY3oBckux
Kypcax W METOJHWYKAaX - NPUYEM BO MHOTHX M3 HHUX - OHA SIBHO BBIICPHYTA
U3 KaKOTro-TO OJHOI'O0 MCTOYHHKA - U SIBHO ¢ momoIbio Print Screen. Hy na

OOr Cy/ibsi TUM aBTOPaM. ..
Cnaiio Ne 44 - 3a6ucumocmo Pon.2’ om Usyn
- A 3aBUCHMOCTh MOUIHOCTH ONTHYECKOTO CUTHalla Ha BBIXOJE ‘‘HI€aIbHOTO”

Monyssatopa oT Usyil BEIMJISIANT Tak. ..



Cnaiio Ne 45 - moodynayusa 6x00HbIM CUZHATIOM 0€3 CMeUleHUA

- [TocmoTpuM - Kakasi BpeMeHHasi pa3BEPTKAa MOUTHOCTH ONTHYECKOr0 CHUTHaIa Ha
BBIXOJIC “HACATBHOT0” MOAYJSATOPA MOJYUYUTCS, €CIU Mbl MOAAAUM Ha YIPABIISIONINE
ANIEKTPOABl TAPMOHUYECKHIN CUTHAN ¢ mepuoaoM TMoa. A oHa mosyuutcs Takou. U3
3TOro rpaduka BUIHO, YTO MEPHOJ PA3BEPTKU MPOMOIYIUPOBAHHOTO ONTHUYECKOTO
curHaia Tom B J1Ba paza MEHbIIIE YeM MEPHOJ MOAYyIUpyolero curnana Tmoxa. Takum
o0pa3oM, B JIaHHOM Clly4ae Mbl UMEEM JCIIO C YMHOMCEHUEeM Hacmomwvl - TPUIEM
BechbMa d(dekTuBHBIM. BoT Bam emné ogHa unocrack paaunodoronHoro tpakra CBY —
CEepXUUPOKONOIOCHBLIL yMHOMCUmens uacmomsl. Ho ecnim Mbl XOTUM mepenaTh
aHAJIOTOBBIN CUTHAJ 0€3 UCKaXXEHUM - TO HAJ0 C 3TUM YMHOXKEHHEM KaK-TO OOPOThCHI.

Cnaiio Ne 46 - cxema nooauu HAnpAsHCeHUA CMEULCHUA

- W camplii oueBUAHBIN crtOcOO OOPHOBI - CIBUT pabodeil TOUKU B JPYroe MecTo.
OTOT CABUT MOXHO OCYIIECTBUTH, HAIIPUMED, MIPU TTOMOIIIM BHEITHEH 1IETH CMEIIESHUS.

Cnaiio Ne 47 - cxema ¢ 6HympeHHell yenvio CMEeUleHUA

Ho na pplHKe mpemyiararoTcsi MOAYJSATOPHI U ¢ COOCTBEHHBIMU - BHYTPCHHUMH
LEMSIMU CMEIIICHHS - B BUJIE €1E OHOM Mapbl yIPABISIOMINX SJIEKTPOIOB.

Chaiio Ne 48 - cxema ¢ énympenneil yenvio cmeuieHuA

A B MOIyJISITOpax, KOTOPHIE pEAIMHU30BaHbl HA AJIEKTPOONTUYCCKUX MOUMEpPaXx, U
B KOTOPBIX Hapsy C DJEKTPO-ONTHYECKUM IPHEKTOM MPOSBIACTCS TEPMOONTUUCCKUI
ekt - I yCTaHOBKHM pabodeil TOUKHW MOTYT MCIOJIB30BATHCS TEPMOIIICKTPUUCCKHE

HarpeBaTellu.



Cnaiio Ne 49 - modynayusa 6x00HbIM CUZHATIOM CO CMEU|eHUEM

- OueBugHO, 4YTO pabOYyl0 TOYKY HAAO BBIBOJUTh B TOUKY IHeperuda
MOJAYJISIIIUOHHONW XapaKTepUCTUKH, T€ M KPyTHU3Ha camasi BBICOKas, U JUHEHHOCTh
camas npuinyHas. OueBUHO, YTO paboyas TOUKa oKaxeTcs B Touke neperuda npu Ucm
= +Un/2 wm -Un/2. Ha nanHOM crnaiijie mpOouUTIOCTPUPOBAH TMPOIIECC MOIYJISIIUM B
paboueit Touke +Un/2. U3 rpaduka “B” BUIIHO, UTO B JAHHOM cllydae Mepuoji pa3BEPTKU
Tom paBen neproy MOIYJIUPYIONIETO CUrHana TMoz.

Hy a nanbiie noiayt ogHu GopMybl.

Cnhaiio Ne 50 - dpopmynvt ona onpedenenus Pon.2’.maxc, Pon.2’.mumn,
Pon.2’.maxc, Pon.2’.mun.

Cuauana onpezaensieM 3HaueHuss Pomn.2’.makc u Pomn.2’.muH 1o “BepXHuUM’ IBYM
dbopmynam. A pnanee - mo “HIKHUM™ JABYM (GoOpMylaMm - ONpeesieM pealbHble
3HaueHus Pom.2.makc u Pon.2.MuH - ¢ yd€toM peanbHbIX HoTeph - K3.mMmi - B
ONTUYECKOM TPAKTEe MOAYIATOpA. B CerHeTO3NEeKTpUYECKUX MOAYIATOPAX 3TU MOTEPU
COCTaBIIAIOT 5-6 1B, B MOAy/IsITOpax Ha 3JIEKTPOONITUUECKHUX MTouMepax - 10 8-9 ab. Ilo
MOJIYIPOBOJHUKOBBIM - TAKOM CTATUCTUKHU y MEHSI MIOKA HET.

Cnaiio Ne 51 - hopmynwt 014 onpedenenusn Pon.3.maxc u Pon.3.mumn.

- Jlanee ompenensieM MaKCHUMaJlbHble U MUHUMAaJbHbIE 3HAYEHUS BPEMEHHOU
pa3BEPTKHU MOJYJIUPOBAHHOTO ONTHYECKOT0 CUTHAJa Ha BXoJle (poTomeTekTopa ¢ yuéToM
peaNbHbIX OTEPh B ONTOBOJIOKOHHOM Tpakte - K3.0BT. Heo6xoaumo oTMETUTD, YTO B
BOJIOKHE MOTEph NpakThyecku HeT. 1loatomy, nmotepu B OBT “BbLnazaT”’ mpakTHUYECKH
TOJIbKO Ha CThIKaX KOHHEKTOpOB. Kak mokaspiBaeT MpakTHKa - HAa JIBYX CTBIKAX MOXKHO
notrepAth A0 3 n1b. BoT mouemy Hanuyme KOHHEKTOPOB BbIIIE€ OBLUIO YHOMAHYHIO C

corxcaienuem.



Cnaiio Ne 52 - gpopmynwvt 0na onpedenenusn Ip.maxc u Ip.mun, Ugho.makc u
Upo.mun

- Jlanee mo “BepxHuM”’ OBYM ¢opMmysiaM ONpeAesiieM MaKCUMaJIbHOE U
MUHUMAJIbHOE 3HA4YeHHEe BpPEMEHHOW pa3BEPTKH HABEIEHHOTO B (OTOJETEKTOpE
¢dotoroka: Idp.mMakc u Ip.mun. B nanubix Gopmynax UCHosib3yeTcs OAUH U3 KIFOUYEBBIX
napaMeTpoB ¢otoaeTekropa - (HorodyBcTBUTENBHOCTh [Id. Tunuunoe 3nauenue [P
st ceepxirpokonosniocHeix CBY ¢oroaerexkTopoB coctasisieT okoio 0.6 A / BT.

- Hanee - mo “HwkHUM” JBYM ¢opMyiaM OIpeAesiieM MaKCUMalbHble U
MUHUMAaJIbHbIE  3HAY€HUSI BPEMEHHOW  pa3BEPTKM  HABEAEHHOTO B  Harpyske
dotonerexropa Hanpspkenus: Udpna.makc u Upa.mun. U TyT Hafo MOSCHUTH - MOYEMY
MbI yMHOkaeM He Ha 50 Om, a Ha 25 Owm.

Cnaiio Ne 53 - cxema hpomoodemexkmopa

- CHauvana Mbl - 0000 HE 3ayMbIBasICh - Hayaldu yMHOXaTh Ha 50 OM, Tak Kak B
CBUY narpy3ske (GpoToaeTeKTopa CTOUT pe3uctop ¢ comnporusienruem 50 Om. Bot sToT -
R2. Ho pe3ynapTarbl pacy€roB, NOpH OTOM, OYEHb CWIBHO ‘‘OTBAJIMBAIUCH  OT
pe3yapTaToB U3MepeHuil. [louemy-To MBI cpa3zy HE NONEPIU, YTO MapajuieIbHO K 3TOMN
Harpy3ke MOJKJII0YaeTCs KOAKCUAIbHBIN TPAKT C BOJHOBBIM cornpoTuBiaeHrueM 50 Om. U
IIOTOMY pe€ajibHOE CONPOTHUBJIEHUE HArpPy3KH, 4epe3 KOTOPYIO MPOTEKAET HABEIEHHBIN
TOK (hoTosierekTopa cocraiuser He 50, a 25 Owm.

Cnaiio Ne 54 - Ucsu.evix u Kp.ceu.

- Hy nanee ompenensiem ammummryny BeixoaHoro curtaina CBY - UcBu.BbIX, a
MOTOM - M UICKOMBII Ko3purment npenaun POT - Kp.cu.

- I/ICHOHBSYH 9Ty MCTOOUKY OBLJIM HACUMTAHBI CEMEHCTBA 3aBUCUMOCTEN Kp.CB‘I oT



Cnaiio Ne 55 - npu pa3znuynelx ypoGHAX 3aMYXaAHUA 6 ONMUYECKUX MPAKMAX
Mmooynamopa - Kz.mmu,

Cnaiito Ne 56 - npu pa3nuynvblx 3HAYEHUAX GOMOUyecmeumeIbHOCmu
¢pomooemexkmopa - Il¢h

Cnaiio Ne 57 - npu pa3niuunslx 3HA4eHUAX MOWHOCHU ONMUYECKO20 CUZHANA HA
6x00e mooyaamopa - Pon. 1.

- Ha nannowm cnaiie HeoOX0IMMO aKIIEHTUPOBATh BHUMAaHUE Ha CIEAYIOLIEM - IIPU
ITOJIYBOJIHOBBIX HANpsKEHUSAX HWKE | B M npy MOIIHOCTH ONTUYECKOIO CUTHANIA OKOJIO
200 MBt - kxoaddunment nepenaun paau@oTOHHOTO TpPaKTa MOMKET HMETh IO0JIO-
KUTENIbHOE 3HaueHue. WMnm - Apyrumu cioBamMH - paau@OTOHHBIN TPakT Moicem
npespamumucsa 8 ceepxuupokonoiocuutil ycuaumens CBU.

- Ilo npuBen€HHBIM pe3ysibTaTaM PAacY€TOB MOYKHO CHEJIATh CIEAYIOLIMH BBIBOJ:
koadpurreHT nepegaun pagudOTOHHOIO TPaKTa

- npamonopuyuonanen GHOTOUYBCTBUTEIBHOCTH (POTOAETEKTOpPa W MOIIHOCTH
HMCTOYHUKA ONTUYECKOTO CUTHAJa

- U 0OpamMHONPONOPUUOHAIEH BETNYNHAM MOJYBOJIHOBOIO HANIPSKEHUS U MTOTEPh
B ONTUYECKOM TpakTe moayustopa Maxa-Ilannepa.

- Ecniu Mb1 Oynem cobupath paauo@OTOHHBIE TPAKTBI U3 TOrO, YTO TEOPETHUYECKHU
MOYHO KYIIUTb B ‘““‘MarasuHe”

- UCTOYHUKHU OINTHUYECKUX CHTHAJIIOB HA OCHOBE MOJYIPOBOJHUKOBBIX JIa3€PHBIX
JHOA0B MOIIHOCTRIO 20 MBT;

- MmonyJsisitopel Maxa-Llannepa, ¢ mOMyBOJHOBBIMHM HAIPSKEHUSIMHU MOpsiika 5B,
MOTEepPSIMU B ONTUYECKUX TpaKTax mopsaka 5.5B u auanazonamu pabodux 4acToT A0 35
I'To,

- 1 poToAETEKTOPHI C YpOBHEM (OTOUYBCTBUTENbHOCTH nopsiaka 0.6 A/BT,

TO NOJIyYUM IoTepH nopsanka 35 nb, 4ro He pagyer.



Ho wmbI pacnonaraem wuHdopmamueir O TOM, YTO YK€ TOJYYEHBl SKCIEpHU-
MeHTaidbHble o0pa3ubl MMI[ ¢ monyBonHOBbIMU HampsbkeHusiMu nopsaka 0.5 B u
nuariazoHamu padounx yactotT a0 300 [T,

[ToHsATHO, YTO 10 CUX MOp peyb IIa 00 UMIIOPTHOM JIEMEHTHOM 6a3e.

A 9TO €CTh y HAC - CBOETO , POJHOTO.

B nponutom roay, no 3akasy Hamlero npeanpusitus B [Tutepckom dusrexe ObLIU
pa3paboTaHbl M HW3TOTOBJIEHBI MEpPBBbIE OTEUECTBEHHbIE OOpaslbl IJIAHAPHBIX
MHTErpajbHBIX cXxeM Mojayisatopa Maxa-Ilanaepa Ha matax u3 HuUoOaTa JUTHS C
MOJIYBOJIHOBBIM HAIpsKEHUEM OKoJio 6 B 1 ananazoHom pabodux 4acTOT IPUMEPHO J10
6 I'T.

Tak 4TO y Hac eCTb KyJa CTPEMUTHCS.

N camoe T1iIaBHOE - €CTh WIMPOKOE TMOJIE NAEITENBHOCTH ISl OTE€YECTBEHHBIX
WHKEHEPOB U YYEHBIX 1€ TOCHPEMHUU IO HOTAMHU BAJISIIOTCS.

Cnaiio Ne 58 - y mena 6cé - cnacu6o 3a énumanue.



