OT3bIB
O(QHULMAIBHOTO - OMIOHEHTA Ha JIUCCEPTALINI0
Cknsipoa Ceprest Hukosaesuua
Ha TeMy: «Pa3paboTka u ucciieoBaHue yCTPOUCTB COIIaCOBaHHsI KAHAJIOB
MHOI'OCMEKTPAJIbHBIX ONTUKO-3JIEKTPOHHBIX KOMILJIEKCOBY,
MpeACTaBI€eHHON Ha COMCKAaHUE YUeHON CTENeHU KaH/IU/1aTa TEXHUYECKUX
HayK 1o cneunanbHocTh: 05.11.07 — «OnTyueckue U ONTHKO-3JIEKTPOHHEIE
NpUGOPhI U CUCTEMBD»

AKTya/IbHOCTH TeMbl JHCCEPTALHH

Pa3BuTe MHOrOKaHAJIBHBIX ONTHKO-3JIEKTPOHHBIX KOMILIEKCOB HEU3OEMHO
BJIEYET 3a COOOM pa3BUTHE METOJIOB U amnapaTypsl UX OCTUPOBKH. COBpeMEHHbBIE
KOMIIJIEKChI OTJMYAIOTCSl HE TOJBKO MHOIOKAHAJBHOCTBIO, HO M PazjIMuHBIM
CHEKTPAJIbHBIM UaNa30HOM palbOoThl KaXk/10T0 KaHayla — BUAMMBIM, Oivxaum MK,
cpeanum MK, nansuum MK. bonee Toro, rakue xoMmmiekcsl BKIOYAIOT aKTHBHBIE
KaHaJIbl TOJICBETKH, JAlbHOMETPUPOBAHUS U T.A., padoTaroliye B COOCTBEHHOM
CIEKTpPaJIbHOM JuanazoHe. TpeOoBaHus, NpenbABIsSeMble K MOrPEIIHOCTAM
COIOCTMPOBKM OCEW KaHaJloB, JJIi COBPEMEHHBIX KOMILIEKCOB COCTaBISIOT
€AMHULBI YIIIOBBIX ceKyH. IIpu 5TOM paccTosiHUSI MEXIYy OCSIMH KAHAIOB MOTYT
ObITh  3HAa4YWTENbHbIMK. OCYLIETBUTh COIOCTUPOBKY OCEH KaHAJOB TaKnx
KOMIIJIEKCOB OOILEHU3BECTHBIMU METOJAMM HE TPEJCTABISETCS BO3IMOMKHBIM, U
pelieHre 3TOM 3aJla4d MOXET OCYLUECTBIISITBCS TOJBKO C MOMOIIBIO CHEHAIbHO
pa3paboTaHHOM anmnapaTypsbi.

B npencrabieHHON auccepTaliMu aBTOP MAaKCUMAIEHO OXBATBIBAET BCIO
npobJIeMaTUKy 3afadd CO3AAaHUS alllapaTypbl COMJACOBAHUS TOJIOKEHUS Oceil
KaHaJloB — pa3Hble CIEKTpallbHble [HMana3oHbl paboTbl KaHAIOB, HaJIMUUe
AKTUBHBIX KaHAJIOB, 3HAYUTEIIbHbIE MEXOCEBBIE PACCTOSHUS U, HAKOHEI, BHICOKUE
TOYHOCTHBIE XapaKTEPHCTHKH. [TosTomMy Temaruka npencTaBieHHON quccepTanyu
SIBJISIETCSH aKTYaJIbHOU.

JocToBepHOCTH M  HOBH3HA OCHOBHBLIX HAYYHBIX NOJOKEeHHH u
pe3yabTaToB padoThbi

B nepsoii rnase jguccepraluM aBTOPOM BBIMOJIHEH 0030p COBPEMEHHBIX

yC’FpOﬁCTB NMPOBEPKU U CortaCcoOBaHusAd oceu » PACCMOTPECHBI UX ONITHUUCCKHUE CXEMbI,



a Taloke BO3MOYXKHBIE HCTOUHHKH norpeliHocTed. PaccmMoTpeHHble ycTpoiicTBa
paszieJieHbl ‘Ha YCJIOBHBIE TPYIIIIbI, \KOTOpre oxapakTepu3oBaHbl. O0o03HaueHa
rnpobyieMaTika paboThl — OTCYTCTBHE Y PACCMOTPEHHBIX YCTPOMCTB COINIacoOBaHUs
ocell MoJieJiel MOrpelIHoOCTe, 4To 3aTpyHseT pa3spaboOTKy HOBBIX YCTPOHCTB
COIIacoOBaHUsI.

Bropas rnasa nocesiena anHanmsy norpemrnocteit YCTPOWCTB NMpPOBEPKU U
COMNIacoOBaHMsSI OCEH KAHAJIOB M BBIOOPY PALMOHAIBHBIX CXEM HMX IIOCTPOEHMUS.
Jist vicenenoBanyst aBTOp MpeuIoKUI KIACCUBUKALHIO 10 OIHOMY M3 NPU3HAKOB.
Beibop npusnaka xnaccudukanum nmo ycTpoHcTBY TecT-06BEKTOB HE SIBISIETCS
OeccropHbIM,  HO  TMO3BOJISIET  HEKOTOPBIM 00pa3oM  CTPYKTYpPMpOBATh
MHOrooOpasne pacCMOTpeHHBIX B MepBoi rnaBe cxem. Jlajee aBTOPOM
paccMaTpuBalOTCd ~ UCTOYHMKHM  TOrPELIHOCTEH M MUX  B3aUMOCBS3L  C
KOHCTPYKTHBHBIMHU TlapaMeTpaMu YCTPOMUCTB. s yCTPOMCTB ¢ enMHBIM TeCT-
0OBEKTOM BBIBEJIEHA 3aBUCHMOCTH MEXy MOTPELIHOCTHIO 1 napameTpaMmu, Ha Hee
BIIMAIOUIMMH, TaKHMM  Kak: abeppalMOHHbIe XapakTepUCTUKHM ONTHYECKOil
CHCTEMBI arnaparypbl COrIacoOBaHUS - He(OKYCUpOBKa, chepuueckas abeppaiius,
c(hepoXpoMaTH3M, MOJICIKEHHE 3pAuKoB. JlaHbl PEKOMEHJaUK 10 yCTPAHEHHIO
BJAMAHUSL  STHUX MapaMETpOB Ha PEe3yJbTUPYIOLLYIO MOTrPelHOCTs. Ha ocHOBe
3aBUCHMOCTH W PEKOMEHJALMH MPEeUIoKeHa KIacCu(DUKALMs CXeM, TO3BOJSIONIAs
OINpPeJE/IUTh COCTAB YCTPOUCTBA C €IMHBIM TECT-00BEKTOM. -

[Ipencrapnenue takoit knaccupuxanuu cxem OazupyeTcst Ha NPOBENEHHBIX
aBTOPOM  TCOPETHHCCKUX HCCIIE/IOBAHMAX MOTPELIHOCTEH U SIBISIETCS HAYYHO
000CHOBaHHOM.

Jlns kigacca cXeM € HECKOJBKMMM TecT-00beKTaMU paccMOTpeHb!  J1Ba
MOAKJIAcCA: MEPBbIH — ¢ HECKOJILKMMU OJMHOUYHBIMU KOJLTMMATOPAMH, BTOPOU - C
HECKOJIbKMMHM  MHBAPUAHTHBIMH  KOJUIUMATOPaMH, OOBEIUHEHHBIMH  OJHUM
MJIOCKKUM 3epKajioM. B nepBom ciiydyae norpemHocts cBOAUTLCS K MOrPELIHOCTH
cornacoBanus ocedl JBYX KojuMMaTopoB. Bo Bropom  ciyuwae noApoOHO
UCCJICI0BAHbl  MOTPCIIHOCTH  MHBAPUAHTHOIO  KOoJMUMaTopa.  BeiBenena

3aBUCHMOCTBL MEXKJy PEe3y/lbTUPYIOUIEH MOrPELIHOCTBIO K [lapaMeTpamMu, Ha Hee



BIIMSIFOLUMMH, TAKUMH KaK: HaKJOH IJIOCKOTO 3epKajia, CMELeHHe TeCT-00bheKTa 13
MIaBHOW TOYKM OOBEKTHBA W M3MEHEHHe paccTosiHus  OT OOBEKTUBA
MHBapUAHTHOI'O KOJUIMMATOpa [0 IIOCKOro 3epkana. M3 5To#l 3aBUCHMOCTH
ClleJlaH BXXKHBIK BBIBOJA, YTO CHCTEMa [MPU HAXOXKACGHHM  TeCT-00beKTa Ha
ONTUYECKON ocu Beerja WHBapuaHTHa. K coxanenuio, B sToM cryuae aBTOp He
CTall paccMartpuBaTh JPYrHX (DAKTOPOB, BIMSIONIMX HA PE3ydbTUPYIOLLYIO
MOrpelIHOCTh, HAlIPUMEDP, TAKUX KaK abeppanyn oObeKTHRA.

AHanu3 Kjnacca yYCTPOUCTB «0€3 MaTepHanbHOrO TeCT-00BEKTay aBTOp
BBIMOJIHUJI HA OCHOBE JIOTMYECKUX YMO3AK/IIOUEHUH U pe3ylibTarta 3KCIepuMeHTa,
HE MOATBEPAMUB 3TO MAaTEeMaTUYECKUMU 3aBUCUMOCTIMU. B 7Tol ke riase 6buTH
pacCMOTPpEHbI  3JIEMEHTbl  YCTPOWCTB  IMPOBEPKM  COIJIACOBAHMS  KAHAJIOB:
aBTOKOJIIMMALIMOHHAs Tpyba ¢ JABYMs NOJSMH 3peHHsl, CBETOBO3BpALIATE]b U
nepuckorn. B nocnennem Obll MpoBelieH aHANNW3 BO3MOXKHOM pe3yNbTUPYIOLIEH
MOTPEIHOCTH M MO0Ka3aHO, YTO B 4YaCTHOM CJiydyae [IE€PUCKON HAa OCHOBE
3€pKaIbHOr0 pom0Oa Mo MOTEHLUHANBHONH MOrPEUIHOCTH MPEIIOYTUTENEH nepej
[MEPUCKOIOM Ha OCHOBAHUU TIEHTAIIPU3M.

[lo kaxaomy wW3 paccMaTpHBaeMbIX YCTPOHCTB aBTOD pa3pabarbiBaeT
MaTeMaTH4eCcKoe OIMCAHME MOrPEeHIHOCTEN anmnaparypbl COrNIaCOBAHUs, KOTOPbIE
BBITIOJHEHbI  KOppekTHO.  CiielyeT  OTMETHTh  MaTpUUHOE  OMUCAHHUE
rnpeoOdpa3oBaHmsl M3IYYeHHs 3€pKalibHBIM POMOGOM M napou TNEeHTanpu3M, 4YTO
[IO3BOJIMIIO  aBTOPY — NPOAHAIM3UPOBATH  MOTPEHIHOCTH  3TUX  YCTPOMCTB.
WHTepecHbIMM ¢ HaydHOW TOYKH 3peHUsT MPEACTaBIAOTCS  pa3paboTaHHOe
MaTeMaTH4eCKoe  OllMCaHMe W aHallM3  MOTPEIIHOCTed  MHBApMAHTHOIO
KOJUIUMAaTOopaA.

C Hay4HOHM TOYKHM 3PEHMSI MHTEpeC TakKe IpPeICTaBiseT pa3paboTaHHast
aBTOPOM METOAMKA aHallK3a BOSMOXHBIX MOTPEIIHOCTEH 3epKaibHOro poMba Wit
CHCTEMbI U3 IBYX NeHTanpu3M. OHa OCHOBLIBAETCS HA MCCIIENOBAHUE HANPSKEHUH
Opd  u3rude  Kopryca BBICOKOCTAOWJILHOIO IeOMETPHYECKOrO  3TaNloHA B

FOPHU3OHTAJIBHOM U BEPTUKAJIBHOM HaripaBJICHUX. HOJ"lyLIeHHBIC IpXU 3TOM J@HHBbIE



MO YIJIOBBIM Pa3sBOPOTaM 3epKajl poMba WilM MEHTANPU3M UCIOIB3YIOTCS aBTOPOM
JUISL aHAJIM34 MIOTPELIHOCTEH 110 OTYYEHHBIM UM JKe BBIPQ)KEHUSIM.

Ha ocHoBe mnpoBeneHHBIX TEOPETHMUYECKHX  HMCCIIENOBAHUSIX aBTOP
pa3pabaTbiBaeT YCOBEPLIEHCTBOBAHHbIE CXEMBI ABTOKOJUTUMAIITMOHHOIO
YCTPOHCTBA € JIBYMsI MOJSIMM 3DEHHMs, YCTPOHCTBA KOJJIMHEAPHOTO MEPEeHOca Ha
ocHoBe mnpusMbl bKP -180, a Takke ycrpolicTBa cornacoBaHus KaHaJIOB
MHOrOCIMEKTPaNbHOI0 ONTHKO-3JIEKTPOHHOIo KoMIulekca. Ha Bce atu yeTpoiicTea
MOJyHeHbl MaTeHThl Ha M300pETeHHUs W MMONEe3HYI0 MOJENb, YTO MOATBEPIKIAET
Hay4HYIO HOBHU3HY MPE/CTABJIEHHBIX B AUCCEPTALIUU PE3YIILTATOB.

["naBel 3 n 4 nocesiiiensl pa3paboTke U pe3y/bTaTaM PKCIIEPHMEHTAIBHOMN
YCTPOHCTB TPOBEPKHM COrNIACOBAaHMS. ABTOPOM OBUIM TIPEIUIOKEHBI METOANKH
IOCTHPOBKH, KOTOpbIE JajlHd HOJOXKUTENbHBIA pE3YNbTaT MPU IPAKTHYECKO#H
peanu3aiui.

HennocTs 1151 HAYKH U NPAKTHKH

B uesom, pesynnTaTel, MOMydeHHbIE aBTOPOM, CONEPIKAT HOBBIE Hay4HbIe
3HAHUS B 00/1aCTH Pa3pabOTKH yCTpOMCTB cornacoBauus oceit kanagor ODK u
NOJIE3HbI [UISt MPAKTUYECKOTO MPUMEHEHUS.

[pakTrueckas UEHHOCTD PaGOTBHI 3aKII0UAETCS B CAEYIOLIEM:

l. [losyuennple aBTOpOM MaremMaTH4eckHe COOTHOLIEHUS MO3BOJSIOT
ONMPENeNUTs  TPEOOBAHMS K  KOHCTPYKTHBHBIM — [ApaMeTpam  armapaTyphb
COriacoBaHUs KaHAJIOB, UCXO/isl U3 TPeOyeMOH MOrPeIHOCTH COrTIACOBAHUS:

2. PazpaboranHblie aBTOPOM yCOBEpPILIEHCTBOBAHHBIE CXEMBbI arnrnaparypsbl
MIOBEPKK COIIACOBAHUSI U METONMKH MX FOCTUPOBKM TI03BOJISIIOT OOECHeuuTh
CEKYHAHBIC MOTPELIHOCTH COINAacOBaHMsi Ocel 0e3 yXecTOYeHWs JIONYCKOB Ha
M3rOTOBJIEHUE ONTHYECKUX U MEXaHWUYECKUX AeTajel annaparypsl.

Oco6o creyer OTMETHTH TO, YTO MpaKTHYECKas: peaiu3alus BBINOTHEHA
JUisl yCTPOHCTB NPOBEPKH M COTJIACOBAHUS OCEH KAHATIOB CEPUIHO MTPOU3BOAUMbBIX
Ha IIAO «Kpacnoropcknii 3aBox um. C.A. 3sepeBay ODK, uto MOATBEP)K AAET

MPaKTHYECKYIO 3HAYMMOCTh BbITIOJHEHHOM paboTHl.



Ouenka cogepxaHus AuccepTauum

B uesiom auccepranms CKHdeBa C.H. npencrapnsier co6oil 3aKOHUEHHYIO
KBaJIM(PUKALMOHHYIO paboTy, BINOJHEHHYIO HA JOCTATOYHO BBICOKOM ypoBHe. B
TEKCTe IUCCEPTAlMKU MMEIOTCSl ONEYaTKH, U CTHIIMCTUYECKUE HETOUHOCTH, He
MCKa)XalolllMe CyTh M3jlaraeMoro marepuasna. ABropedepaT HOCTATOYHO TMOJHO
OTpa)kaeT OCHOBHOE COZEepIKaHUE IUCCEPTALMH.

HenocraTtkn guccepranuonnoii paéorsl

1) B pabore (2 rnaBa) mpuBeJeHbl COOTHOIIEHUS NS ONpepeeHus
MOTPEIHOCTEH Pa3IMYHBIX CXEM annapaTypbl COracOBaHMsI, OJIHAKO OTCYTCTBYET
MX TEOPETHYECKHH aHalu3, NOKa3bIBAIOLIMIL, KAaKWe 3HAUEHHWs MOrPeIHOCTEl
MOTYT ObITb JIOCTUTHYTBI JUISI PA3IUYHBIX KOHCTPYKTHBHBIX rapameTpoB
annaparypel. B 4 riase npusopsTcs maHHbIE MO JOCTUTHYTBIM MOrPELIHOCTSIM
pa3pabaTbiBaeMO¥l anmaparypsl, HO He aHaIU3UPYETCs — KAK OHM COOTBETCTBYIOT
TEOPETUYECKHUM Pe3ysibTaTaMm, MoJyueHHbIM BO 2 riase.

2)  Ilpu aHankse NOrpeIIHOCTh YCTPOHCTBA HA OCHOBE MHBAPHAHTHOLO
KOJJIUMATOpa aBTOp 1npeHeOperaeT 3HaueHUEM BO3MOXHOH 1eOKYCHPOBKH
UCTOYHMKA MO ocH. Ho OHa MOXeT BHECTH MOrpeHiHOCTH B HECKOJBKO YrIOBBIX
CeKyHJ, HTO COM3MEPUMO C JMANa3’0HOM [OTPELIHOCTEN pa3pabaThiBAEMOil
arnaparypbl cCoriacoBaHusl.

3) [lony4eHHble aBTOPOM COOTHOULIEHHMSI MOrPEIIHOCTEIH arnraparypsl u
€€ KOHCTPYKTHBHbBIMH XapaKTePUCTHKAMU MOXKHO PACCMaTPUBATh KaK PE3yJIbTaThl
«MaTeMaTH4eCKOI0 OTIMCaHMs [OrPELIHOCTEN», HO HE KaKk «MaTeMaTHYecKue
MOJEJIH MOTPELTHOCTERY.

4) B pabore noapoGHO  paccmaTpuBaeTCs  MHCTpyMEHTabHAs
COCTaBJISIIOLIAs  MOTPELIHOCTEH  anmnaparypbl, HO HE pacCMOTPEHbI Jpyrue
COCTaBJIAIOLIME TMOIPELIHOCTEH — (DIYKTyallMOHHAsT W JIMHAMMYECKas, 49TO
NPENCTaBIAET WHTEPEC, YUMTHIBAsI CEKYHJIHBbIE MOIPELIHOCTH pa3pabaTblBaeMoii
arrnaparypabl.

Onnako, Bce NepeuHCIICHHbIE HEAOCTATKM HE CHUKAIOT MOJIOKHUTENLHOMN

OLCHKH JUCCEPTAUMOHHOIO UCCIIeOBaAHUS.



[lpencrapnennass  aucceprauus  sBASeTCS  3aKOHYEHHOM Hay4yHO-
KBaNM(DUKALMOHHON paboToil, MMerowel 3Hauedue IS Pa3BUTHSL TEOPUHU U
MPAKTUKK Pa3pabOTKH M HW3TOTOBJIEHUS MHOTOKAHAILHBIX ONTHKO-3JIEKTPOHHBIX
KOMIJIEKCOB.’

Cunrato, uto puccepraius coorsercrsyet [19 Tomoxenus: o NPUCYKICHUU
YYEHBIX CTEMEeHEeH, YTBEPKAECHHOro mocraHoBieHuem IlpaBurenscrea P® or
24.09.2013r. Ne842 (pen. Ot 29.05.2017), a ee aBTOp 3aciy)uBaeT MIPUCBOECHMUS
YUCHOW CTeNeHu KaHJAMJaTa TeXHUYECKHX HayK 1o creruansHoctd 05.11.07 —

«OnTuyeckue u ONTHUKO-DJIEKTPOHHBIE l'IpI/I60pI>I H CHCTEMBD?).

JI.T.H, nouenT, 3aBenyrouinii kadeapoii
«JlazepHbie n onTUKO-21eKTPOHHBIE crcTeMbl» (PJI2)
MI'TY um. H.D. baymana

bapenunukoB Hukosait Bacuiasesuy

Hokropckass  nuccepraumst  Bapeinnukosa  H.B. sammmena o
cneunanbHoctn 05.11.07 Ontuveckre n ONTHKO-3IEKTPOHHbIE MPUGOPBI CHCTEMbI
U KOMILJICKCHI.

[Tourossiit anpec MI'TY um. H.D. Baymana:
105005, r. Mockaa, 2 -5 BaymaHCKaﬂ yﬂ . 5“ ;
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A.T. MATBEEB



