- Cnano Nel

- J1oOpwIit 1eHb, yBakaeMble KOJUIETH !

- S xouy pacckazaTb O HEKOTOPBIX, MpoOjIeMax, C KOTOPbIMU MbI
CTOJKHYJIUCH Npu BhinosiHeHNU ogHou n3 OKP, mpoBoanmeix B OAO “LIKBA”.

- Cnaiio Ne2

- B pamkax pgannoit OKP, B 4acTHOCTH, MPEACTOSIO pa3padboTaTh
HECKOJIbKO aHAJIOTOBBIX BOJOKOHHO-ONTHYECKUX JIMHUKW CBs3u - BOJIC -
nuanaszona CBY.

- Cnaiio Ne3

JlaHHBIN AOKIaA TOCBSIIEH PEHICHUI0O HEKOTOPBIX YaCTHBIX MpPOOJieM,
CBSI3aHHBIX ¢ pacu€roMm napamerpoB aHanoroBbix BOJIC CBY mno mapamerpam
TE€X KOMIUIEKTYIOIIHUX 3JIEMEHTOB, U3 KOTOphIX Takne BOJIC cocrost, a Tak xe
OMpEeNIeTICHUI0 TPeOOBaHUN K MapaMeTpaM KOMIUICKTYIOIIUX JJIEMEHTOB U
ONPEACIICHUIO ONTUMAIbHBIX SHEPreTUYECKUX PEKUMOB OKCIUTYyaTallMd ITUX
9JeMEHTOB, Tpu KoTopbix aHamoroBele BOJIC CBY Oynyr wumerhb
nonoxcumenvusie (1) kodppuiueHTs! Mepegavm.

- Cnaito Nod

Nnu npyrumu ciioBaMu - HaM XOTEJIOCh BBIICHUTH - MNPHU KaKUX YCIOBHSX
anayiorosass BOJIC CBY moxket BoimonHATh pynknuo CBY ycunumens (111).

- Cnaiio Ned

Cpazy xouy BbIpa3HUTh Hally 0JIaroJJapHOCTh COTPYAHUKAM U CTyICHTaM

- Cankrt-IlerepOyprckoro ®uU3MKO-TEXHHYECKOTO HHCTHUTyTa uM. A.D.

Hodoe,



- Ilepmckoit  Hayuno-IIpousBoactBenHoit  IIpubGopocTtpoutenbHoi
Komnanum,

- Ilepmckoro I'ocymapctBeHHoro HaunmonansHOro lcciemoBaTenbCKkoro
YHuBepcurera,

- 1 Omckoro I'ocynapcrBenHoro YHusepcurera uM. O@.M. JlocToeBckoro
3a npoeCCUOHANbHbIC KOHCYIbTAIIMM B 00J1aCTH ONTHUKU, (POTOHUKHU U (PU3UKHU

TBEPIOrO TEA.

- Cnaiio Ne6

JIrobast ananoroBass BOJIC CBY cocTouT U3 CHEAYIOIIMX COCTaBHBIX
YacTeu:

- MOAYJS BJIEKTpO-onTHYecKoro mnpeoopaszoBanus (MOII), B kortopom
OCYILIECTBIISIETCS, KaK MPAaBUJIO, aMIUIUTYAHAA MOJYJISLIHS ONTHYECKOTO CUTHAIA
BXOJHBIM curHaioMm CBUY;

- MOAYJIS OITO-3JIEKTPOHHOro mnpeodpazoBanus (MOII), B koTopom
OCYILIECTBIISETCS JNETEKTUPOBAHUE, KakK IPaBUIIO, aMILTATYIHO
MOAYJIMPOBAHHOT'O CUTHANA;

- U BOJIOKOHHO-onTruueckoro tpakra ( BOT).

- Cnaiio Nel

B MDOII, kak mpaBWio, UCMOIb3YETCA JUOO0 TpsiMas MOIYJSALMS, JTUOO
BHEIIHSS MOXy/Isus. Jns peanusanuu npsMoit moxaynsiuu ( ghpazmenm A )
moaynupytomuii CBY curHam mnoma€rcsi HEMOCPEICTBEHHO Ha KPUCTAILI
nazepHoro gamona CBY - B pmaHHOM cllyyae, HMCTOYHMKA aMIUIUTYJIHO-
MOJYJIMPOBAHHOTO ONTHUYECKOr0 U3NydeHus. BHemnsasa monynsauus ( ppazmenm
b ) ocymecTBiasieTcss B CIEHUAIBHOM YCTPOMCTBE - 3JIEKTPO-ONTHYECKOM

MOJYJISTOPE, Ha BXOJbl KOTOPOTO MOCTYIMAKT ONTUYECKUM CUTHAJ OT JIA3EPHOTO



muona u Moxyaupyromuid CBY curHan, a Ha BbIxoje GopMupyeTcs, Kak

IIpaBUJIO, aMHJII/ITYI[HO-MOI[y.HI/IpOBaHHBIﬁ ONTHYCCKUN CUTHAI.

- Cnaiio Ne8

Takue “BHEIIHWE HIEKTPO-ONTHYECKUE MOIYJSATOPBI, Kak IPaBuUIIo,
peanu3yroTcs Iu00 B BUJE AJEKTPOIMOTJIOMIAIOIINX MOAYJIATOPOB, PA0OTAIOIINX
Ha 3¢ dexte Kennpima-Dpaniia, 1160 B Buae uatepdepomerpoB Maxa-Ilanaepa,
pabotaromux Ha 3ddexre Ilokkenbca. IlocnegHue mpPUHATO Ha3bIBATh -
Monyiaropamu Maxa-I{anaepa.

Bce mnepeuncneHHble BbIIIE CHOCOOBI MOJYJISIIMU, @ TaKXe CIIOCOOBI
peau3ali AJICKTPOONTHUYECKUX MOIYJISITOPOB HUMEIOT CBOM JOCTOMHCTBA U
HenocTtaTku. Hamu Obul mpoBen€H MUPOKUM HHOOPMAIIMOHHBIA TOMCK TI0
JaHHOM TeMaTuke. /[ u310KeHus pe3yibTaTOB 3TOr0 MOUCKA U MOCIIETYIOLIErO
aHajgu3a TMOJMy4YeHHOW HH(pOpMaluu MOTpeOOBAIOChH OBl claelaTh HE MeEHee
JecsiITKa JTOKJIAJ0B MO ONTHKE, POTOHUKE, (PU3MKe TBEPIOro Tela, a Tak ke Mo
CUCTEMHBIM, CXEMOTEXHHYECKHUM, KOHCTPYKTOPCKHMM U TEXHOJOTHYECKUM
BOIpocam U3 o0aacTu nmpoektupoBanus aHajgoroeix BOJIC CBY - T.e. o Bcemy

TOMY, 4TO UMCCT OTHOLICHHUC .....

- Cnaiio Ne9 - MWP
K OOHOIl U3 HOGEUWUX U OYPHO PA3BUBAIOWUXCA OMPAC/Iell HAYKU U MeXHUKU,
KOmopyio 3a pybexicom HA3bl8A0m MUKPOBOJIHOBOU (POMOHUKOIL, @ ¥ HAC OHA
MOJMCem Ha3bleamuvcsa pPaouoomoHuKo, paouooOnmuKoill, 60 1HOE800HOI

¢omonukoit u m.n.

- Cnaiio Nel0
- C HEKOTOphIMM W3 3THX JOKJIAJ0B MOKHO O3HAKOMHUTHCS Ha CauTe

OmMmckoro HayyHoro cemuHapa «CoBpeMEHHBIE MPOOJIEMbl PAAUOPUIUKUA H



PaIUOTEXHUKW», MPOBOJUMOro Kadeapod -SKCIEpUMEHTATbHON (U3UKU U
paguoduszuku  OMCKOro  TOCYJapCTBEHHOro YHuBepcutera uMm. O.M.
Jocroesckoro. Iloatomy, /i1 DSKOHOMHM BPEMEHM, 5, HE BIaBasICh B
noApOOHOCTH, Cpa3y COOOIIAK0, YTO Mbl OCTAHOBUJIMCh HAa BHEIIHEW MOMYJISLINU
u moxayistopax Maxa-Ilannepa.

- Cnaiio Nell

Ceityac 3TU MOIYISTOPHI PEATU3YIOTCS B BUJIE€ TUIAHAPHBIX UHTErPATbHBIX
CXEM, peaJM30BaHHbIX Ha TUJIACTUHAX CETHETOAJEKTPUKOB - Ha HMOOATE JIUTHUS,
KaK MpaBWJIO. OTHU IUIACTUHBI TOMEIIAIOTCS B 3al[UTHBIE TE€PMETHUYHBIC
METaAJTTHYECKHEe KopIryca.

- Cnaiio Nel?

B pesynpraTe monydaercs TruOpUJIHAsS ~ WHTETpajibHas cXeMa C
ONTUYECKUMH BXOJaMHU-BBIXOJaMH U KoakcualibHbIM CBY BxogoMm.

Takum oOpa3oM, B HACTOAIIUM MOMEHT Ha PBIHKE MpeaararoTcs
MoxaysiaTopel  Maxa-llaHzepa, KOTOpble peanv30BaHbl C HCIOJIB30BAHUEM
TEXHOJIOTUH ‘‘CUCTEMa-B-KOpIyce”.

- Cnaiio Nel3

C HCHOJIb30BAHUEM JTOM K€ TEXHOJOTHH PEAITM30BAHO IOJABJISIIOIICE
OOJBIIMHCTBO MAaJOMOIMHBIX - C BBIXOAHOW MomHOCThIO 10-30 MBT -
MOJIYIIPOBOTHUKOBBIX JIA3€PHBIX HCTOYHUKOB ONTUYECKOTO U3ITYyYEHUS.

- Cnaio Neld

DYHKIHIO ONTO-3JICKTPOHHOTO npeoOpa3oBaHus BBITIOJTHSIOT
(OTOAETEKTOPHI, KOTOpBIE MOTYT OBITh peadu30BaHbl JHUOO B  BHUIE

OECKOPIYCHBIX MOHOJIUTHBIX HHTETPAIBHBIX CXEM, JIHOO ....



- Cnaiio Nel5

B BUJIE TJITAHAPHOW TMOPUIHOM UHTETPAIbHOM CXEMBI, JIHOO ...

- Cnaiio Nel6

B BUJIC TEPMETU3UPYEMBIX THOPUIHBIX UHTEIPAIBHBIX CXEM C ONTUYECKUMU
BXOJaMU 1 kKoakchuaiabHeIMU CBY BEIXOHMaMU.

O6e mnocnegHue KOHCTPYKUHUU PEATM30BaHbl C HCIOJIb30BAHUEM YIKE
YIOMHWHABIIEKCSI TEXHOJIOTUH ‘‘CUCTEMA-B-KOpIyce”.

- Cnaiio Vel

B kadectBe ontoBONIOKOHHOrO Tpakrta annoroBeix BOJIC CBY wmoryr
UCIIOJIb30BATHCS IPOCTEUIIINE “‘KOMMEPYECKUE OJHOMOJOBBIE BOJOKHA THUINA
SMF-28. Ha KkOHIBI 3THX BOJOKOH YCTAaHABJIMBAIOTCA A3JEMEHTHI ONTHUYECKUX
pPa3bEMOB - KOHHEKTOPHI. Takne )K€ KOHHEKTOPBI, KaK MPaBUiIO, YCTAHOBIICHBI HA
BCEX ONTHYECKHX BXOJAX-BbIXOAAX MPEAIAra€MbIX Ha PBIHKE JIA3€POB, AJIEKTPO-
ONTUYECKUX MOIYIATOPOB U (oTOmETeKTOpOB. Takum oOpa3oM, B HACTOSIIUN
MOMEHT, 0€3 0COOBIX MPOOJIEM, UCHONB3YA NPUMUMUEGHbIE MEXHO02UU, MOKHO
cMoHTHpoBaTh aHaoropyto BOJIC CBY u3 umerommxcsi Ha PhIHKE J1A3€pPOB,
AJICKTPOONITUYECKUX  MOJYJIATOPOB M (POTOAETEKTOPOB, a  TaKxKe
ONTOBOJIOKOHHBIX ~KaOesiel, M3rOTOBJIICHHE KOTOPHIX MOXHO 3aKa3aThb B
OmKalfllie KOMIIAHMM, KOTOpas 3aHUMAETCAd MPOKIAJAKOM  ONTHYECKOU
TeneOHHBIX CETEH.

Octaércst TONBKO HAYYHUThCS paccunThiBaTh mapamerpsl Takux BOJIC, u B
YaCTHOCTH - KO3 (PHUITMEHT TIepeaadm.

- Cnaiio Nel8



ITosToMy, BEpHEMCS K TUIIMYHOM CTPYKTypHOU cxeme ananorosou BOJIC
CBUY. B gannoMm ciyuae, ontudeckuii curHan ( Uom.1 ) ot ynasepHoro mguoma (
JIJI) monymupyercs B monyiasatope Maxa - [anaepa ( MMII) curaamom CBY (
UcB4.BX ). AMIUTUTYTHO-MOJIYJIMPOBAHHBIN CUTHAJI ¢ ONTUYECKOTO BBIXOJA MO-
nynsatopa Maxa-Ilannepa ( Uonr.2 ) vepe3 onrToBojokoHHBIH kKadens ( OBK )
noctynaer Ha ¢otoaerektop ( @] ) ¢ ammmurynoit Uon.3. BriaeneHHsiii B
doronerekrope curaan CBY ( UcBu.Beix ) caumaercs ¢ CBY BeIxona

doTtonerekTopa. B dannom __cayuae, Ham ___npeocmoum __paccyumantyp

Kodhpuuuenm nepeoauu mpakma om CBY exooa mooyviamopa Maxa-

Hanoepa oo CBY evixooa ghomooemexkmopa.

MeToauku WHXXEHEPHOTO pacyéTa Takoro Kod(uilmeHta Mepenadyu B
JuTeparype HaWTH He yaanoch. [lodToMy, MBI BBIHYXJAEHBI OBLIM TOWTH

29

OYKBaJIbHO “‘OT Qu3MKM ~ M OJlarojaps KOHCYJIbTAIMSAM KOJUIET “BBINLIA~ Ha
PEACTABISIEMYIO 311€Ch METOAUKY.

JIns Havama paccCMOTPU YCTPOWCTBO U OCHOBHBIE MapaMeTPbl MOIYJISTOpA
Maxa-Ilanaepa.

Peanu3zanus miaHapHbIX ONTUYECKUX MHTETPAIBHBIX CXEM CTalla BO3MOYKHA
MOCJIE TOTO, Kak rjae-to B cepeauHe 70-X rogoB MPONUIOr0 BEKa HAYUYWIIWCH
JeNaTh IJIaHAPHBIE CBETOBOJHBIC KaHAJbl, KOTOphIE 00JaJadd OTHOCUTEIHHO

MaJIbIMH IIOoTCpsAMU U Oosee-MeHee INPpUJIMYHBIMHA  KAHAJIU3UPYIOIIUMHA

CBOMCTBaMHM.

- Cnaiio Nel9

Ha manHoM crnaiize cXeMaTM4HO MpPUBEJEHA TEXHOJIOTHA (POPMUpPOBAHUS
TAKOT0 CBETOBOAHOTO KaHana. CHauasa, Ha MOBEPXHOCTHU IJIACTUHBI U3 HUOOATA
JUTUS METOAAMHU CTaHAAPTHOM TOHKOIIEHOYHOM TEXHOJIOTHH (OpMHUpPYETCs
METAJUIMYECKAs TOJIOCKA, HANPUMEpP, W3 TUTaHa. Jlanee IlacTMHA € Takou

ITOJIOCKOMU nmomMemacTcsa B IICUb, A€ IIPOUCXOAUT BXKHUIAHHUC THUTAHA B HHOO0AaT



autusi. B pe3ynbpTare 3TOro BXXUraHus, B MPUIIOBEPXHOCTHOM CJI0€, 00pasyercs
00JIaCTh ¢ UBMEHEHHBIMU (PU3UYECKUMU CBOWCTBAMM, B KOTOPOU KO3 DUIIUEHT
IpEIOMJICHUsT OTJIWYaeTcs OT Kod(h(uIMeHTa MpeIoOMIICHUs HuoOaTa JUTHS U
CO3/IaI0TCSl YCJIOBUS JJIsI KaHATU3aIlMd ONTUYECKOT0 CUTHAJIA - TAKUE JKE, KaK U B

OOBIYHOM OIITHYECKOM BOJIOKHE.

- Caaiio Ne20

AHAJIOTUYHBIM CIIOCOOOM MOKET OBbITh C(hOpMHUpPOBaHA U 0O0JIEe CIIOMKHAS
onTHUYECKas CTPYKTypa - Halnpumep, CTPYKTypa CBETOBOJHBIX KaHAJIOB
monyiatopa Maxa-Ilannepa. B cocraB 3TOW CTPYKTYpPbI BXOIST CIEAYIOIIUE
AJIEMEHTHI:

- BXOJHOM CBETOBOIHBIN KaHanl ( 1103. 1 );

- BXOJIHOU Y - pa3BeTBUTENb ( 1103. 2 );

- Mapa’suielibHbIe UICHTUYHbIE CBETOBOJIHbIE KaHab! ( 1103. 3, 4 );

- BBIXOJTHOM Y - cBeTBUTEND ( 1103. 5 );

- BeixogHou CK ( 1mo3. 6 ).

Ecaiu npoBoauts anamormun ¢ CBY  TexHuko, TO Y-CBETBUTEIIH-
Pa3BETBUTENIA BBIMOJIHAIOT Takue e (YHKIUU, KaKk CUH(a3HbIC IENUTENd
MorrHocty CBY curnasios.

PaccMmoTpuM, Kak B TaKOM CTPYKTYPE MOXHO OCYIIECTBUTH aMILUIUTYIHYIO
MOJTYJISIIIAIO BXOJIHOTO ontrudeckoro curaana ( Uorm.1 ).

Ynpasnstomiee Bo3zaeicTBre dekTpudyeckoro curaaia CBY ( UcBu.Bx ) B
TaKUX MOJYJISITOPAX OCYHIECTBISIETCS 32 CYET OJHOrO M3 3JEKTPO-ONTHUYECKUX
adexToB - aghpexkma Iloxkkenvca.

OT10T 3P DEKT MPOABISICTCS CIICIYIOIIIM 00Pa30M.

- Cnaiio Ne2l



Ecnu co3pgaTh 35IeKTpUUYECKOE TMOJIE, JUHUM HaNpsHKEHHOCTH KOTOPOTO
OyayT MNEepHEHAUKYJSIPHbI CBETOBOJHOMY KaHaly, pEaJM30BaHHOMY B
CETHETODJIEKTPHUKE, TO CKOPOCTh pACIIPOCTPAHEHHUs ONTHYECKOoi BOIHBI ( VOB ) B
JTAHHOM CBETOBOJIHOM KaHajie€ U3MEHUTCS, IPUUYEM IIPU OJHOM MOJISIPHOCTH OIS
( puc. a ) VoB Oyaer yBenuuuBaThCs, a npu jpyrod ( puc. 6 ) - Oyzaer
yMeHbIlIaThcs. BenuunHa wu3MeHeHus VOB OyleT MNpsiMO MNpONOPLHHOHAIbHA
MOYJIFO HANPSHKEHHOCTH AJIEKTPUUECKOTO OIS | E | . DTO BIEKTPUUECKOE T0JIC
najnee OyieM Ha3bl6amb YNPAGIAIOUWUM IIEKMPUUECKUM NOJIEM.

Kaxum oopazom modxcno cozoams makoe ynpagasawuiee 3j1eKmpuieckoe

none?

- Cnaiio Ne2?2

B npocrenmmx MMI] B1oab 0JHOTO U3 HAEHTUYHBIX KAHAJIOB ONTUYECKOU
CTPYKTYphl (OPMUPYIOTCS MpoOBOAsAIIME TIuiomaaku. M momaBas Ha 3TH
KOHTaKTHBIE THIOIMaaKku HanpsikeHue ( UK ), Mbl co3/1aéM dJIeKTpUYECKoe T0JIe,
JUHUM HAOpsKEHHOCTH KOTOPOTro OYyAyT NEpPHEeHIUKYJSIPHBI CBETOBOJHOMY
KaHaly.

O4eBUHO, YTO BEJIMYMHA HANPSHKEHHOCTH ATOrO0  YHPABJISIIOIIETO
AJIEKTPUUYECKOrO MOJIsS | E | OyzeT mpsMO MPONOPIIMOHAIbHA HanpshkeHnio UK.
IToatomy, u3mensis UKI, MBI MOXEM H3MEHSTh CKOPOCTh PaCHPOCTPaHECHUS
CBETOBOM BOJIHBI VOII B CBETOBOJJHOM KaHaJe.

Kakum oo6pazom o0yoem enuamov usmenenue Ukn Ha amnaumyoy

ONMUYECKoU 60JIHbl HA 8bIX00€ MAKO20 MOOyJuzmopa

- Cnaiio Ne23
Ecou Ukn = 0, To BxoaHas ontudeckas BojiHa ¢ amrutyaor Uom.Bx ( B
UJeaJTbHOM CIIydae ) CTPOTO CHH(A3HO U CTPOro “paBHOAMILIUTYIHO’ IEIUTCS

Ha JIB€ BOJIHBI C oJHaKOBhIMU aMriumatyjgamMu Ul u U2, koTopsie ¢ 01MHAKOBOM



ckopocthio ( Vom.1 = Vom.2 ) npoxoaaT UACHTUYHbIE CBETOBOAHBIE KaHAJbI, U
KaK cjeicTBue, ¢ paBHbiMU (azamu ( @l = @2 ) cuHpa3HO CyMMUPYIOTCS B
BBIXOJIHOM Y-cBeTBHUTENE. B 3TOM ciywyae, Ha Bbixoge MMII mbl mosydaem
MaKCHMaJIbHO BO3MOKHYIO aMIUIUTYy BBIXOJHOW ONTHYECKON BOJHBI UOILBBIX,
npudeM, 6 ciyuae Oomcymcmeus nomeps @ c6emosooHvx Kananax, UonT.BoIX =
Uornrt.BX.

Ecou Ukn # 0, To Vomn.2 Oyaer nubo Bhimie, aubo Huxke Vor.l, u kak
CJIEACTBUE, CYMMUPOBAHKE BOJIH B BHIXOJHOM Y -CBETBUTENE OYIET MPOUCXOIUTh
y’Ke HecuH(}a3HoO,

- Cnaiio Ne24
npudéM 1o Mepe ypennuenus Ukn 3ta HecuH(pazHocTh ( Ag = @1 - ¢2) Oyner
BCE OOJIbIlIE HApACTaTh, 2 ypOoBeHb UOI.BBIX OYJET CHUXKATHCS.

Onpenenumcs ¢ 3aBucuMocTbio A@ ot Uomn. M3 Teopun n3BeCcTHO, YTO 3Ta
3aBUCUMOCTh MPSAMONOPLMOHAIbHA W JuHeWHa. [lpenmnonoxum, 4YTo MOpH
noynoxuTenbHbix Uonm u A mnonoxuTenbHa, a npu oTpunarenbHeix Uom -
OTpHlIaTeIbHA.

- Cnaiio Ne25

[TosTomMy, B Hamem ciydae, rpadguk 3aBucumoctd A¢@ ot Uon Oyaer
BBITVIAAETh Tak. Ha gaHHOM Trpaduke, MOXHO BBIICIUTH 2 OYEHb BaXKHBIX
pEenepHbIX TOUKHU:

- Ukn, npu kotopom A = 180°,

- Ukn, npu kotopom Ae = - 180°.

OTU HaNpsKEHUS, HA3BIBAIOTCS HOJIYB0THOBLIMU HANPANCEHUAMU U
obo3navatorcs Um. Ilpu 3TuX HampsDKEHUSX, ONTHYECKHWE BOJHBI HA BBIXOJE
MMI] cknagsiBaroTCs B MpoTuBOdasze u noaaBisitoT apyr apyra ( Uom.Beix = 0 ).

Ur aenaemca 00Hout ux 0cHOBHBIX IneKkmpuueckux xapakmepucmux MMI]



- Cnaiio No26

371ech TNPUBEJACHBI BEKTOPHBIC JAMarpaMMbl Mpu  paszauuHbix Uk,
BbIpaXKEHHBIX B J10y1six Uzm. M3 3TUX AuarpamMm BUAHO, YTO KPOME aMILUIUTYIHOU
MOAYJISAIMUA, B KauecTBE “O€CIUIaTHOrO” MNPHUJIOKEHHUS, MbI IMOJy4aeM emié U
dazoByto momymsauioo (@y or Ukm), koTopas B JaHHOM Ciydae SBJISETCS
napasutHoi. Ho B OonbmMHCTBO coBpeMeHHbIX IudpoBeie BOJIC kak pa3 u
UCIIOJIb3yeTCs (pa3oBasi MOYJISIIUS - TOUHEE, MAHUMYJISLIH.

- Cnaiio Ne27

BriBenem 3aBucumocts Uom.Bbix oT Ukn M ko3pduiieHT nepemadyu 1o
HaMpSOKEHUIO 0 ONTHYECKOMY KaHainy moayJisaropa Maxa-Ilanaepa ( Ku.om =
Uomn.Beix/Uomn.Bx ) ot Uk, Mcmoib3ys aneMeHTapHbIe TeOMETPHYCCKIE 3aKOHBI:
B3aMMOCBSI3b JJIMH TUIIOTEHY3bl U CTOPOH MPSAMOYTOJIBHOIO TPEYTOJbHUKA Yepes3
TpUroHoMerpuueckue GyHKIuu u Tteopemy I[ludaropa MOKHO BBIBECTH TaKyIO
dbopmyiy.

Ho nma npoBeneHuss JanpHEMIIMX PAcyETOB HAC HMHTEPECYET HE
KO3 PUIMEHT Tiepeiaun MO aMIUIUTY/I€ ONTUYECKOTO CUTHAJIA - a IO MOIIHOCTH.
[Tocnennee oOyCIOBIEHO TeM, YTO (POTOTOK (POTOETEKTOPA MPOMOPIIMOHAJICH HE
aMIUIATYJIe, @ MOIIHOCTH ONTHYECKOro curHama. [loaTroMy HaM HaJao claenarth
emé OMUH IIar v TpaHcHopMUpoBaTh (GopMyly Mg pacu€Ta 3aBUCUMOCTHU
koa(duirenTa nepeaadyn Mo HanpspDKeHUIo onTudeckoro curHana ( Ku.om ) ot
Ukn B dopmyny mma pacuéra 3aBUCUMOCTH KO3 duIilmeHTa mnepesayu 1o
MontHocTh ontuyeckoro curHana ( Kp.om ) ot Uknm Tak, Kak moka3aHo Ha 3TOM
claunze.

- Cnaio Ne28



Ho B nanHoii opMyiie He yuTeHbl IoTepu B MoayJisitope Maxa-Ilanaepa -

K3.mmiz,

- Cnaito Ne29
a peallbHbIE MOTEPU B ONTHYECKOM TPAKTE MOAYJSITOpPA MOIYT JOCTUTaTh 7 H
Oonee nb, U 3HAYUT, JOJKHBI y4UThIBaThCA. [loaTOMY, mpenbiaymas ¢opmyna

J0JIKHA OBITh TOJAKOPPEKTUPOBAHA,

- Cnauno Ne30

a ypoBeHb Pom.2 cineayer BRIUMCISTH MO 3TON (hopmyie,

- Cnano Ne31

a rpa(bnqecxﬂ 9TO BBITJIAAUT TAK.

Ilpumeuanue. B oannom cayuae noo Ki.mmuy cnedyem nonumames
nomepu 6 ONMuUYECKOM mMpaKme Mooynamopa, Komopule 6 paznuunsix data-
sheet mocym nazvieamuoca Optical Insertion Loss ( LX8901 ¢pupmur GigOptix,
LNO5S gpupmer Thorlabs ), Insertion Loss ( 2623NA gpupmer Lucent ) u m.n.

- Cnano No32
PaccMoTpuM, 4TO TPOU3OUIET, €CIIM MBI HOIAIUM HA KOHTAKTHBIE TUIOIIAIKA
nepeMenHoe Ukn ¢ ammutynou, pasHoit Un . Ml mony4dum ...

- Cnaio Ne33
CIEAYIOUIYI0 KApTUHY IO BPEMEHHOW pa3BEPTKE MOIIHOCTH ONTHYECKOIO
CUTHaJa Ha BeIXoje MoayisaTopa Maxa-Ilanaepa. 13 atoro rpaduka BUIHO, 4TO,
Hapsay C JIUKAMHU UCKOKCHUSMH, MOXKHO OTMETHTh, UTO MEPHUOJ] Oruodaroien

BBIXOJIHOTO ONTHYECKOTr0 CHMrHaja Tor okasajics B JiBa pa3a MCHLIIC IICPHOAA



Moayhupyomiero curtaia Tmona. Eciu Obl Ham OBUIO HYXHO peaii30BaTh
YMHOXHWTEJb YAaCTOTHI Ha 2, TO Mbl ObUIA ObI B BOCTOPIE, HO TaK KaK Mbl 3TOH
eI HE MPECIEAYEM - MPUIETCS NMIPUHUMATH MEPBI, UTOOBI JTUKBUIUPOBATH ITO
MMAPA3UTHOE YMHOKEHUE YaCTOTHI.

OueBUAHO, YTO ITO MOXKHO CJI€JIaTh TOJIBKO OJHUM CIIOCOOOM - IOJiaBasi Ha
KOHTAKTHBIC IUIOLIAJKM HEKOTOPOE HANPSIKEHUE CMEIICHUS - U TEM CaMbIM
dbopMUpysT HEKOTOPBIN OTIMYHBINA OT Hyds (a3oBbiil caABUT A@. DTO MOXHO
cZienaTh pa3HbIMU CIOCO0AMH. DTO MOXHO CJIeTIaTh, HAIPUMeEp, TaK...

- Cnaiio Ne34
ucnonb3ys DC-650k, cocrosuii u3 emxoctet C1 u C2 u unayktuBHoctent L1 u

L2.

Ilpumeuanue. B nexomopuix mooynamopax Maxa-Ilanoepa ona nooauu
HanpAX3ceHUus cMeuleHus UCROJIb3yemc O0onoHumesbHaa  napa
ynpagaarwuwux 33jaekmpooos. Takoi nooxoo Kk peanuzayuu mooyaamopa
umeem ceou npeuMyuiecmea u c60u HeOOCmamkKu, 0 KOmopvix Ml 30echb 014
IKOHOMUU BPeMeHU 2080pumbv He 0yoem. Tem 0onee, umo oOanvHeluiue
paccyxcoenus eepHul 01 100020 apuanma nooauu HANPAHCEHUA CMEULeHUA
unu, opyaumu cioeamu, 0aa 06020 eapuanma obecnedyeHus mpeoyemoul
seauuunvl Ap. bonee mozo, npusedénHvle HUN3Ce 6bIKIAOKU 8EPHBL 0aXice 0l
maxkux “nonumepHuix” mooynamopos, kak LX8901, ¢ komopwvix mpedyemasn
geauuuna Ap ycmanagiueaemcsa 3a cuém He 3J1eKMpPo-0nmuiecKozo, mepmo-
onmuueckozo Ipgexma. Texnuuecku Imo peanuzyemcsa 3a cuém nooozpeea
00HO020 U3 uOeHMuuHbIx ( 6 OAHHOM ciyuae - “noaumepuvix” ) ceemoeooOHbIX
kananos. Ilooozpee ocywiecmenaemca 3a cuém NPoOnycKaAHUus NOCHMOAHHOZ0

MoKa uepe3 noJIynpoeoOHUKo8bLIL Hazpesametsy - heater,



Onpenenumcs ¢ ONTUMAIBHOW BETMYWHON TOTO HAMPSKEHUS CMEIIeHUS (
UcMm ). OgeBuaHo, uTo B paboueii Touke UcM f0mkHO ObITh paBHO Un/2 ( Ag =
90°), ...

- Cnaiio Ne35
B OKPECTHOCTSIX KOTOPOH Halra 3aBUCUMOCTh Pom.2 ot UKII, BO-NEpBBIX HMEET
MaKCUMAaJIbHYI0 KPYTH3HY ( OMAaKC ), U BO-BTOPBIX - IIPH MAaJIBIX aMILIUTYIax
mopaynupytomiero curiaia CBY - UcBu.BX - MbI OyJieM MMETh MUHHUMAaJIbHBIE

HEJIMHEHMHbBIC UCKAXKCHUS.

- Cnaiio Ne36

Ho B aTOoM ciydae Mbl emié pa3 JOJDKHBI MOAKOPPEKTUPOBATH (HOPMYITY
3aBUCUMOCTH Pom.2 OT HanpshKeHUs Ha KOHTAKTHBIX TiTomaakax Uk.

- Cnaiio Ne37

Hy n nepexoaum k npemiaraeMod METOAUKE pacueTa.

Cuayvasa, o Bp€eMEHHOH pa3BEPTKE BXOJAHOTO MOJYJIUPYIOIIErO CUTHANIA C
aMIuuTy10i UCBY.BX CTPOMM BpPEMEHHBIE Pa3BEPTKH MOIIHOCTH ONTHYECKOTO
CUTHajla W ONpEJIeNISIEM MaKCUMAIbHbICE 1 MUHUMAJIbHBIC 3HAYEHMS MOCJICIHEH:
Pom.2.makc u Pomn.2.MuH.

Jlasiee cTpouM BpEMEHHBIE Pa3BEPTKHU. . .

- Cnaiio Ne38

MOIITHOCTH ONITHYECKOI0 CUTHaNa Ha BXxoje (horoaerekTopa Porr.3.

- Cnaiio Ne39
ITo unee, BpeMeHHbIE pa3BEPTKHU MOIIHOCTH ONTHYECKHUX CHUTHAJIOB Ha BBIXOJIC

moayisitopa Pom.2 u Bxoge ¢oromerektopa Pom.3 He AOMKHBI Kak-TO 0C000



OTJIMYAThCS ApPYyra, Tak Kak MOTepU B ONTOBOJOKHE SMF-28 cocTaBisItOT OKOJI0
0.3 nb wna xumomerp. OpHako, y Hac MpeANnojaraercsi HUCIOJIb30BaTh
MEXAaHUYECKHUE COUJICHCHHUS B ONTHUYECKOM TPAKTE, a 3TO MOXKET “CheCTh 10 3
nb. Tloatomy, Pon.3 = Pon.2/2, u 3Hauur -
aMIuIuTyJa orudaroiiei Ha Bxojie ¢GoToAeTEeKTOpa OyAET B JIBa pa3a MEHbIIIE
aMIUTUTYbl OTHOAIOIIEH Ha BBIXOJIE MOYJIATOPA.

- Cnaiio Ne40

Hanee, ucnonb3ys 3HaueHue (HOTOuyBCTBUTEIBLHOCTU (poroperextopa I,
KOTOpasi UMEeeT pa3MepHOCTh A/BT, 1 3HaUeHHE KOTOPOW MPUBOJIUTCS B KAXKIOM
datasheet Ha GOTONEKTEKTOPHI, MEPECUUTHIBAEM 3HAYCHUS MOIIHOCTH Ha BXOJIC
dotonerektopa Pomn.3 B HaBenéHHbli TOK Qortoaerekropa Ip u crpoum
BpEMEHHYIO pa3BEPTKY .

- Cnaiio Ne41

Hanee, nepecunthiBaeM |l B BbixogHoe HampspkeHue poroaerexktopa Ud,
npeanosaras, 4ro lg mporekaer uepe3 Harpy3Ky cornpoTtuiieHuem 25 Ow, u

ctpoum BpemMeHHyto pa3BEéPTKy Ud. ITouemy 25 Om, a ve 50 Om?

- Cnaio No42
A moromy, 4To B Harpy3ke kaxmaoro ¢poroauoga CBY crout Harpyska 50 Om - u
K OTOM Harpy3ke - B Iapajuielib - npucoeauHsercs BoixogHon CBY Tpakt ¢

BOJIHOBBIM cONpOoTUBIIEHUEM S0

- Cnaiio Ne43



Hanee, “ypansem” wu3 BpeMeHHOM pas3Béprku Ud mnocTtosiHHYyIO
coctapiisitoiyo Ud.nc - 3Ty PyHKIMIO BBIMOJHSAET BBIXOAHON pa3ienuTeIbHbIN
KOHJICHCATOp (POTOJIETEKTOpa - U MOJy4aeM BPEMEHHYIO Pa3BEPTKY BBIXOJIHOTO
curHasia CBY - Ucpu.Bbix. OnpenensieM 3HaueHue aMiuiuTy ikl UCBY.BBIX.

- Cnaiio Ne44

Hy u Beunciisiem Kp.cBu.

Ho nipexxzie uem BBIYUCTATH pealibHble Kp.CBY MPHU pa3IMUHBIX 3HAYCHUSIX
napameTpoB 31eMeHTOB BOJIC M pa3nmyHbBIX SHEPreTUYECKUX PEXUMAX ITHUX
AJIEMEHTOB, HEOOXOIWMO  ONpPEACIUThCA C€  MAKCHUMaJbHO  BO3MOXKHOM
aMIUTUTYA0M BXOJTHOTO MoyJiupyroniero curnaina CBY.

3a4eM 3TO HY)KHO? A 3TO HY>KHO TTIOTOMY, YTO MOAYJISIITUOHHAS XapaKTpHC-

THKAa MOLYJIATOpPA Maxa-L[aHL[epa O4CBUAHO HEJIMHEWHAS.

- Cnaiio Ne45

N Tak ke 04eBHUJIHO, YTO Orudaroias NPoOMOaYJIMPOBAHHOTO ONTHYECKOTO
CUTHaJa HUKOTJIa He OyJeT ‘“dMCTOi” rapMOHUKOMN - U JaXK€ B TOM CiIy4ae, €cliud
BXOJHOM MOIYJIUPYIOIIMK CUTHAJ TAKOM “UUCTOW TapMOHUKOMW SIBIIAECTCSI.

OmpenenuMm - Kak OyAyT 3aBUCETh YPOBEHb HEITWHEUHBIX MCKaKCHUM
oru0aronieil MPoOMOyIMPOBAHHOTO ONTHUYECKOIO CHTHAJa HAa BBIXOAE MOMYJIs-
Topa Maxa-l{laHmepa OT BENWYHMHBI AMIUIATYJbl BXOJHOTO MOJYJIHPYIOLIETO
curHaima CBY.

OnpenenuMcs ¢ 1Mana3oHOM BO3MOKHBIX 3HaYeHU UCBY.BX.

- Cnaiio No46 ( ecmaensaewn )

OueBuaHo, yTo UCBU.BX HE JOJ/DKHA mpesblmath Un/2, Tak Kak B 3TOM

cliy4yae cpaszy MpOSBIISIIOTCS “‘YMHOMXKUTEIbHBIC HA 1BA” SIBJICHUS.



- Cnaiio Ned'1 ( éecmaensewts )

Ecimn UcBu.Bx Oymer paBuo Un/2, To ¢opma orubarorieii OyAeT IycTh
XOTh M OTJAJEHHO - HATIOMUHATL (POPMY MOIYIUPYIOIIErO CUTHAJIA.

[ToaTroMy, aHamu3 MbI mpoBenu B awmamazone ot 0.05Un/2 mo Un/2 ¢
mrarom 0.05Un/2. Ha kaxioM Imare aHajmsa BBIMHCIILIAch (popma orubaroriei, a
noToM - yepe3 Dypbe-npeodpazoBaHUE ONPEaSsiIcs e€ CIIeKTp

- Cnano Ne48 ( ecmaensaewn )

Ha stom criaiine nmpuBeA&Hb HOPMHUPOBAHHBIC CIIEKTPHI OTHMOAIONTUX TIPU
UcBu.Bx = Un/2 m UcBu.ex = Un/5. M3 3TUX CHEKTPOB BUIHO, YTO TIPH
CHIDKEHHUHM aMIUIUTYyIbl BXogHoro Moxyiupytomero CBY, kak u 0XuAaiIoch,
rapMOHHU3aIIMsI CIIEKTpa orudaroIeld CTPeMUTEBFHO CHUXKAETCH.

- Cnano Ne49 ( ecmaensewn )

Mpg1 oOpaboTanu pe3yiabTaThl Bcex MpoBeAEHHBIX Dypbe-TipeoOpa3oBaHuit
¥ CHavaJia TIOCTPOWJIM 3aBHCHUMOCTH COCTABJISIONIMX CIEKTpa orudaroiied mpu
PA3IMYHBIX COOTHOIICHHUSIX aMIUIUTYAbl BXOJHOTO MOJIYJIHMPYIOIIETO CHUTHaja
CBY u Benuuunbl U, a TIOTOM

- Cnaio Ne50 ( ecmasnseuts )

1o 1aHHou (popmyie

- Cnauio Ne51 ( ecmasnsaeunts )

o JaHHOUM (opMyIie pacCUuTaIM 3aBUCUMOCTh KOd(pduiinera HeTMHEHHBIX
UCKaXXeHHH oT cooTHoIIeHus UcBu.Bx / Un

N3 aToro rpaduka BUIHO, YTO HEIIMHEHHBIE MCKAKEHUS HAaUYWHAIOT PE3KO

BO3pacTaTh npu npudamxkenun Ucsdu.Bx k Um.



ITo 3TOM KPUBOM MOXKHO ONPEACNIATh BEPXHIOK T'PAHULLY TUHAMUYECKOTO
nuamna3oHa npoektupyemoit BOJIC, koropas Oyaer 3aBuceTh OT 3agaHHON B T3
BEJIMYMHBI HEJIMHEWHBIX UCKAXKECHU N

- HampuMep, €CIu BelnduHa KOd()PUIMEHTAa HETUHEUHBIX UCKAKCHUN HE
JI0JDKHA TpeBbIATh 22pewmums%, mo Uceu.ex He oOoqdicna npeeviuiams 1/?
Ur,

- a eCllid BeIWYMHA KOd(P(UIIMEHTa HEIMHEUHBIX MCKAXEHUW HE JIOHKHA

npeBeIath 2 2pewums %, mo Uceu.ex ne donicna npesvtuams 1/? Ur.

Heobxonumo otmeTuTh, uTo amiuiuTyaa UCBY.BX JOJDKHA OBITH eIIié
MEHBIIE ONPEACIEHHBIX 110 JAHHOW KPUBOM 3HAYEHUN, TAK KaK CBOIO JOJIIO
UCKaXXEeHUM “‘mochImuT” emé U (POTONETEKTOpP - IO OMNPEICICHUIO DJIEMEHT
HeIuHeWHbIM. Ho pacyeT HETWHEMHBIX HCKaXKEHUN, KOTOPBIH 00YCIIOBIICH
HEJTMHEHHOCTHIO BaTT-aMIIEPHON XapaKTEPUCTUKU (POTOJETEKTOpPA BBIXOJIUT 3a
paMKH 3TOro Jokjiaga. Bo3MOXHO - 00 3TOM MBI JOJIOKHUM Ha CJEIYIOIIEM
CEMUHApE.

Ha Tak - pekoMmeHaaIms MOKeT ObITh TOJIBKO ofHa - UCBY.BX J0JI’KHA OBITH
KaK MO>XHO MeHbIe UT.

PykoBoncTBysich 3TuM mpaBWiioM - cooTHomeHue Ucpu.Bx/Un He

npesbimalio 0.02 - mel paccuntanu 3aBucumoctu Ki.csu ot Un

- Cnaiio Ned2

- IIPH PA3JIMYHBIX 3HAYCHUAX MOIHOCTH OIITHYCCKOI'O CUI'HaJia JIa3cpa ...

- Cnano Ned5
- TpU PA3IMYHBIX 3HAYCHUSAX KOod(DuilmeHTa 3aTyxaHus B ONTHYECKOM

KaHaje MoayJisitopa K3.mmi



- Cnaiio Ned6

- TIpU PA3JIUYHBIX 3HAYEHUSIX (POTOUYBCTBUTEIBHOCTH (PotomerekTopa [1d

N3 3Tux KapTUHOK BUAHO, 4TO K11.cBY

- npamo nponopuuonanen Pon.1 ( cnaiio Ne52 ),

- oopamno nponopuuonanen Kz.mmuy ( caaiio Ne53),

- npamo nponopuuonanen Ilg ( craiio Ne54 ),

- u oopamno nponopuuonaien Ur ( cnaitovt NeNe 52, 53, 54 ).

A KpoMe TOro, MOXHO CJeJaTh CJEAYIOIHNI BBIBOJ - TCOPETHUYECKH,
ananozoeas BOJIC CBY moxcem evtnonname ¢pynkyuro CBY ycunumensa npu
Un < 1B u npu Pon.1~ 200 mBm ( chaiio Ne52).

B Hacrosiuit MOMEHT yarce cyuwiecmeyrom monynsatopbl Maxa - Langepa: ¢
Un < 1B u mumanazonoMm pabouux yactotr oo 200 I'T'y (!!!). 3a pybdescom,
pazymeemecs.

A uro y Hac? B IlerepOyprckoM DPHU3MKO-TEXHUYECKOM HHCTUTYTE IO
3akazy OAO “IIKBA” pa3pa-0otan 1 u3rorosiyieH moayistop Maxa-Ilanaepa ¢
Ur = 6B u 3-0b ouanazonom pabouux uwacmom nopsaoka 6 I'l'y. Takum

00pa3oM, HaM €CTh K UeMY CTPEMUTHCS.

Ho Tyt Hafgo oco3HaBaTh, 4YTO HEBO3MOXKHO JJO OECKOHEUHOCTH MOJHUMATD
ypoBeHb Por. 1, Tak kak npumepHo mipu Por.1 = 100 MBT nosiBisitoTcst mpoOIeMbl
B CBETOBOJHBIX KaHanax Mopayistopa. Emeé panepiie ( Ipd TUNUYHOM YPOBHE
K3.mm11 B cerneroanerpuueckoM MMII ) - rae-to npu Pon.3 = 30 MBT - BoWaéT
B OIpaHUYCHHUE CPEAHECTATUCTUUYECKHUI MUPOKONooCcHbIN (oTomerexkTop CBUY.
Tak »ke, 0O4eHb CIOKHO H3TOTOBHTH IHMPOKOMOJOCHBIM (poTtomerekTop CBY c
dotouyBcTBUTENHHOCTRIO BhINIE 0.8-1.0A/BT. [loaTOMy, y Hac ocTaércs TOJIBKO

7IBa pealibHbIX criocoba moausaTh Km.cBu: ymenbmars K3.mMmir u camkats Un. Ho



M 3]eCh €ecTb npotuBopeune. Kak mpaBwino, ecimd pedyb HAET O
CETHETORJICKTpUYECKUX  Moayiaropax  Maxa-Ilangepa, cHuwxkenue  Un
JOCTUTAETCA TOJIBKO 33 CYET YBEJIMYEHUS JJIMHBI OINTHUYECKOTO TPAKTA

MOJYJISITOPA, U KaK CIIEICTBUE - YBeNUUeHUs KoddpuinenTa 3aryxanusa K3.mmig

N emé xodercs MOSICHATH - 3a4e€M HaM HYXHBI 3T aHajorossie BOJIC

CBUY Boo0O111€, ¥ € MONT0KU-TEIBHBIMU KOd(DPUITMEHTaMu TIepejadi B YaCTHOCTHU ?

- Cnaiio Ned5

A mpencraBbTe ceOe OoybIION KOopabip THa aBuaHocla ( Wiau OOJBIION
camoniér tuna Ty-95, Ty-160, B-2, B-52 u T.m1. ), BcS MOBEPXHOCTH KOTOPOI'O
yTbikaHa cBepxiupokonoocHbiMi ( 0.1-40 I'Ty wim gaxe 0.1-100 I'Tiyp )
aHTeHHaMu. W NpUHATHIE CUTHAJBI OT ATUX AHTEHH HEOOXOJMMO OIEpPATUBHO
JOCTAaBISATh K MOIIHOMY ILIEHTPAIIbHOMY BBIYUCIUTEIbHO-aHAIUTHYECKOMY
NOCTY, KOTOPBIM HaXOJUTCA TAE-TO B HeApax KopalOyisi WIH JIeTaTeIbHOTO
00BbEKTa HAa PACCTOSTHUU JICCATKOB U Jla’)Ke COTEH METpPOB oT aHTeHH. Hy u kak
3TO ocymiecTBUTh pusnuecku? [1o KoakcuaabHBIM KaOemsiM YTO JIK - C YPOBHEM
3aryxanus ~ 2.5 n1b/m yxe Ha 40 ['Tu? A npu HaAM4YUKM CBEPXITUPOKONOIOCHBIX
ananoroBbix BOJIC CBY - nma em€ ¢ moJIOKHU-TENbHBIMU KO3 dUIIMEHTAMU
nepeaadn - MpodaeMbl ¢ TpaHcnopTrpoBkoii CBY curHaiioB ( 1 B TOM YHCIIE,
CBEPXIIMPOKITOJIOCHBIX ) Ha JECATKH W JIaXKe COTHH METPOB INPAKTHYCCKU
ucyezaroT. I nmo storo yxe MHOrue noaymanuch. Hampumep, coTpymHHKU
UTATbSHCKON ¢GupMbl Finmeccanica, ¢parMeHT mpe3eHTal KOTOPBIX Hpo

“noném na ceeme” 30€Ch NPUBEIEH.






