OT3bIB O®PUIIHUAJIBHOI'O OIIITIOHEHTA
Ha quccepTaldoHHyro paboty CuneneBa Anekces BiaauMuposrya Ha TeMy:
«PA3PABOTKA JIETEKTOPOB ITOI'JIOILEHHOM JI03bI
MOHM3UPVYIOLLIET'O U3JIYYEHUA C YYBCTBUTEJIbHBIMM
DJIEMEHTAMMU HA OCHOBE
P-KAHAJIbHbIX MHOIT-TPAH3HUCTOPOB»
NpeCTABJICHHYIO Ha COUCKAaHUE YUEHOH CTENIeHH KaHJHM/1aTa TEXHUYECKUX HayK
10 CHEeNUATBHOCTH 2.2.2. DNeKTpOHHAasi KOMIIOHEHTHas 6a3a MUKPO- U
HAHOAJIEKTPOHUKH, KBAHTOBBIX YCTPOMNCTB.

Tema nuccepranuu SBISIETCS AKTYaJbHOH B CBA3UM C BO3pacTalOIIMMHM
TpeOOBaHUSAMU K TOYHOCTH M HANEKHOCTH JO3UMETPUYECKOIO KOHTPOJIS B
pa3IMYHbBIX 00JACTSIX: OT KOCMHUYECKON TEXHMKHU JI0 siiepHOU MeauuuHbl. Pabora
cootBercTByeT yka3y IlIpesumenta P® ot 18 wurons 2024 r. Ne 529 mo
HanpaBienuto VII «DnexTpoHHas KOMIIOHeHTHas O6aza» (paboTa HampsaMyo
OTHOCHUTCS K pa3paboTKe HOBOM 3JIEKTPOHHON KOMIIOHEHTHOM 6a3bl [isi MpUOOPOB
pagManoHHOro KOHTpoiisi) W HampasieHuto VIII «Megununaa Oymymero»
(pa3paboTaHHbIe NETEKTOPHI MpeJHA3HAYEHBI IS i1 Vivo JTO3UMETPHH B JIy4eBOM
Tepanuu). Pa3paboTaHHbIe E€TEKTOPBI COOTBETCTBYIOT HAyKOEMKON TEXHOJIOIMH
35 «TexHONOTrMU CO3MaHHS MaTepHaOB W YCTPOWCTB Il KBaHTOBBIX
BHIUMCJIEHHH, CEHCOPOB M METPOJIOTHYECKUX CHCTeM» (IEeTeKTOpbl MOIyYT
paccMaTpUBATHCS Kak CEHCOPBI HOBOTO nokoseHus). Takxe pabora cOOTBETCTBYET
CTpaTerny Hay4YHO-TexHojJorudeckoro pazputus P® (yTB. Ykazom [IpesunenTa ot
28 depans 2024 r. Ne 145) nmo HampasieHuto 6 «DPOpMHPOBaHUE CHCTEM
obecrieyeHHs HAIMOHAJIBHOW 0€30MacHOCTH», TAaK KakK JETEKTOpPbl MOIYT
NPUMEHSTHCS ISl  KOHTPOJISL — paJUallMOHHONM OOCTaHOBKM Ha 0OBEKTax
KPUTHYECKOW HHPPACTPYKTYPBHL.

Juccepranus COCTOHT M3 BBEICHMS, IITH IJIaB, 3aK/IIOYEHHUs, CIIHCKa
JIMTEPATypPhl ¥ MATH mpuiokeHuid. [lonHbli 00bem nuccepranuu cocrasisger 186
CTpaHHMI, COACPXXUT 77 pUCYHKOB U 23 Tabnuibl. CIIUCOK JIUTEPATyPbl COCTOUT M3
100 HauMeHOBaHUM.

Bo BBemeHuu aBTOp OOOCHOBBIBaET AaKTYyaJbHOCTH Hay4yHOW paboTHI,
[IOKA3bIBaeT HAYYHYI0 HOBU3HY M NPAKTHYECKYIO 3HAYUMOCTH pe3yJIbTaToOB,
NOJYYEHHBIX B XOJie BBIIOJIHEHUS pabOTbl W TPEACTaBIeT IOJOXKEHHS,
BBIHOCHUMBIE HA 3aLIUTY.

B mepBoii rinaBe aBTOp nenaeT 0030p KOHCTPYKIHH MOJYITPOBOAHHKOBBIX
JETEKTOPOB HOHM3MPYIOLIEr0 M3Iy4eHUs] M PpacCMaTpuBaeT HX OCHOBHBIC
KOHCTPYKIIMHM.  AKLUEHTHpYyeT BHMMaHME Ha  [IPUMEHEHHH  JIETEKTOPOB
HOHM3HUPYIOIIETO M3JIyYeHUsT C YyBCTBUTEJILHBIMH DJJIEMEHTAaMH Ha OCHOBE
M/III-TpaH3uCTOPOB U AETAIbHO ONMHCHIBAET NPUHIIMI PaOOTHI TAKMX AETEKTOPOB.
[Ipy  pacCMOTpeHMHM  XapaKT€PUCTHK  JETEKTOPOB  IIOIVIOLIEHHOH  JTO3BI
HOHHM3UPYIOLIETO H3IIy4eHUs] C UyBCTBUTENIBHBIMH DJJIEMEHTAMH Ha OCHOBE
M/IIT-TpaH3ucTOpOB AJisi IPUMEHEHMS B in VIvo JO3HUMETPHH, KOHTPOJIE JI030BbIX

Harpy3oK Ha pagdoOlJICKTPOHHYIO almnaparypy KOCMHYECKHMX  allllapaTosB,
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MPOBENEHUM PAJUALMOHHBIX HCIBITAHUH, W3MEPEHHH TMOTJIOMEHHOW /03Bl
HOHM3UPYIOIErO H3Iy4deHHs Ha OOBEKTaxX HCIOJIL30BAaHUS aTOMHOW JHEPrHu M
M3MEPEHHMH [OIJIOMEHHOW J03bl HOHU3MPYIOLIETO HW3JIyYeHHs, IIOJyICHHOH
IIEpCOHANIOM Ha 00BEKTaX MCIOJIb30BaHUs aTOMHOM SHEPIUHU MPU «aBapHU» aBTOP
CTaBHT LI€JIb pa0OThI U POPMYJIUPYET 3aJa4H.

Llenp [aHHOM JMccepTalMy — pa3pabdoTka M HaydyHoe OOOCHOBaHHE
KOHCTPYKLMH 3aTBOPHBIX CUCTEM U PEKHUMOB PabOThI AETEKTOPOB IMOIJIOIICHHOM
71036l HOHU3UPYIOIIEro U3MY4YeHUs C YyBCTBUTENBHBIMHM JJIEMEHTaMH Ha OCHOBE
p-ka"anbHeIX MHOII-TpaH3ucTOpOB A7 Pa3IMYHbIX IPUMEHEHHIH.

B COOTBETCTBHM C IIOCTAaBIIEHHON II€JIbI0 HEOOXOJUMO OBLIO pELIMTH
CIeayIOIHe 3a/1a4u: ‘

- ONMpeNeuTh  TpeOOBaHUS K  XapaKTEPHUCTHKaM  JETEKTOPOB
NOTJIOIIEHHON  J03bl HOHHM3UPYIOIIEr0  M3JIy4eHUs C  YyBCTBUTEJIbHBIMHU
3JIeMeHTaMHU Ha OCHOBE

M/II1T-TpaH3uCTOpPOB Il NPUMEHEHHUS B [n VIVO JO3UMETPUH, B COCTaBE
PaMO3IEKTPOHHON ~ anmaparypbl KOCMHYECKHX allnapaToB W Ha o00beKrax
HCIIOJIb30BAHUS aTOMHOM SHEPTHH, B TOM YHCJIe Ul PaUallMOHHBIX MCIIBITAaHHH, a
TaKoKe JUIs pErMCTPAIMK «aBapuiHBIX» 103 nepcoHana Ha OMAD;

- pa3paboraTh (GU3MYECKYyI0 MOJEIb HAKOIUIEHHS paJualliOHHO-
HHIyLIMPOBAHHOTI'O 3apsijia B MOA3aTBOPHBIX AudnekTprkax p-MHOIIT;

- MPOBECTU pacyeT KOHCTPYKLHUH CJIOEB I10/3aTBOPHOTO JAMAJIEKTPHUKA,
cocrosimero w3 SisNg u SiO;, mna mnosydeHuss TpeOyeMbIX XapaKTEPHCTHK
nerexTopos nornomieHHo# 10361 MU ¢ UD Ha ocnose p-MHOIIT mis kaxaoro u3
IPUMEHEHHH;

- paszpa6orats Torosoruo p-MHOIIT nns ucnosb3oBaHus B KadecTBe
YD nerekTopa noriomeHHoi 103s1 MU,

- paspaborate  TexHonormo  usroroBnenus  p-MHOIIT s
HCIIONIb30BaHus B KadecTBe UD nerextopa noryouenHoun n103sl MH;

- UCCIIEOBaTh  paJMallMOHHYIO  YYBCTBHTEIBHOCTH  JETEKTOPOB
nornomenHoi 1036l MU ¢ UD Ha ocHoBe p-MHOIIT ¢ pa3snu4HbeIMH TOJIIMHAMHA
JIUBJIEKTPAYECKHUX CIIOEB;

- UCCIIEOBaTh  pPAJMAllMOHHYIO  YYBCTBHUTEJIBHOCTH  JETEKTOPOB
nornomieHHoil no3sl MM ¢ UD nHa ocHoBe p-MHOIIT B 3aBucumoctu OT
HAINpsDKEHKS Ha 3aTBOPE MIPU 00JTyYEHHUHY,

- pa3paboTaTh CXEMOTEXHHUYECKUH METON yBeNUYEeHHUs paJHalliOHHOU
YyBCTBHMTEILHOCTH JeTeKTopa moryomeHHod mozer MM ¢ YD Ha ocHoOBe
p-MHOIIT.

Bo BToOpoii TIilaBe aBTOp OmpejelseT TpeOOoBaHHMs K XapaKTepHCTHKaM
JIETEKTOPOB MOTJIOIIEHHOM [103bl MOHU3MPYIOIIETO W3ITyYeHHUs, IPUMEHSAEMBIM B
Pa3IMYHBIX OOJACTAX HAYKH M TEXHHUKH, W MNPOBOJMT BBIOOp KOHCTPYKLHH
MHOII-TpaH3ucTopa Uit HCIIOJIb30BaHUs B KAYECTBE YyBCTBHTEIILHOTO SJIEMEHTA
IEeTeKTOpoB. B xome BBIOOpa KOHCTPYKLMH TPaH3UCTOpa Uil TMPUMEHEHHUs B
KauecTBe YyBCTBHTEJIBHOIO 3JIEMEHTa 3a OCHOBY ObLI BbIOpaH p-KaHAJbHBIM
MHOII-TpaH3ucTop ¢ HHIyLMPOBAHHBIM KaHAIOM Ha KPEMHHEBOW MMOIJIOXKE
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N-THIIA IPOBOAMMOCTH. J{JIsl MPOTHO3UPOBaHMs paIMALIMOHHON 1yBCTBHTEIbHOCTH
M [Mana3oHa W3MepSieMbIX /103 JAETEKTOPOB IOIJIOLIEHHON 103l HOHU3UPYIOLIETO
W3TydeHus: Ha ocHoBe p-kaHanbHbIXx MHOII-Tpan3ucTopoB ObLla paspaboTaHa
dusryeckas MojeNb, KOTOpas MpPOIUIA BalUJAlMI0 HAa TECTOBBIX CTPYKTYpax.
[Tocne yero ObUT MPOBEJEH pacdyeT pagHallMOHHBIX XapaKTEPUCTUK JETEKTOPOB C
pa3IMYHBIMU 3aTBOPHBIMHM CUCTEMAMH: TOJILMHAMH MOI3aTBOPHBIX THIJIEKTPUKOB
Si3Ny / Si0; =35 /35 um, 150 /150 am, 150 /300 #m u 150 / 800 HM.

B Tperheit rmaBe myTeM pacyera SJIEKTPUYECKHX  XapaKTepHUCTHK
p-kaHanbHex MHOIT-TpaH3uCTOpOB C ONpe/IeNeHHbIMU B TJIaBe 2 TOJIIHHAMH
JIMDJIEKTPUYECKHX CJIOeB OblIa HCClIeloBaHAa BO3MOXHOCTH CO3IAHMs JIaHHBIX
TPAaH3UCTOPOB U HKCIIOJNb30BaHHA B KayeCTBE YyBCTBHUTENBHBIX 3JIEMEHTOB
JIETEKTOPOB MOTJIOUIEHHON J/103bI MOHU3UPYIOILEro HM3Jy4eHUs C TpeOyeMbIMH
XapaKTEPUCTHKAMH B  paMKax €JUHOH  KOHCTPYKTHBHO-TE€XHOJIOTHYECKOH
KoHuenuy. MccnenoBaHue IOKazajio, YTO Ul IPUBEIECHHUS DJIEKTPHYECKUX
XapaKTEpUCTUK TPAH3UCTOPOB C pa3iIM4HBIMK TommuHamu  SizNg/SiOz K
TpeOyeMbIM  3HAYeHWsIM HeoOXoIuMa  JOMNOJHMTENIbHAs  TEXHOJIOTHYECKas
ornepauys HOHHOTO JIETHPOBaHWs OOpOM MOJ3aTBOPHOH 00JIacTH TPaH3UCTOpA.
Jlns wusrotosneHuss p-kaHaabHeiX MHOII-Tpan3ucTopoB Oblia paspaboraHa
TOMOJIOTUS] KPUCTAUIOB M TEXHOJOTMYECKUH MapIIPYT M3rOTOBIIEHHMS, COCTOSIIUMA
u3 62 omepauuii, BKmodass 8 ¢oromurorpaduil. s nposenenus UCCIEN0BAHHIMA
oputo  m3roroBieHo 500 00pa3loB [AETEKTOPOB C 4YETHIPbMsI 3aTBOPHBIMHU
CHUCTEMaMH.

B dYeTBepTON TJaBe HCCIIENOBANUCH paJUaAllMOHHBIE YyBCTBHTEIbHOCTH
M3rOTOBJIEHHBIX JETEKTOPOB: UYBCTBUTENBHOCTh M JIMANa30H HM3MEPSIEMBIX J03.
PaGora seTeKTopoB ObLIa UCClIeJOBaHa B ABYX PEXHMMAaXx: C IIOCTOSHHBIM TOKOM B
KaHajle JIETeKTOpa M C IIOCTOSIHHBIM HANpsDKEHWEM Ha 3aTBOpE JIETEKTOpa.
MakcumanbHas paJualoOHHas 9yBCTBUTEIBHOCTh JETEKTOPOB HAOI0Aanach mpu
paboTe ¢ MOCTOSIHHBIM OTPULATENIbHBIM HAlPSDKEHHEM Ha 3aTBOpE NETEKTOpa, a
HauOOJBIIMH [UaNa30H U3MEPIEMBIX 103 HAO0AaNCs MpU paboTe ¢ MOCTOSHHBIM
TOKOM B KaHaJle JE€TeKTOpA.

B nsToli rnase mpejicTaBlieHbl pa3paboTaHHbIE B X0J€ pabOThI JO3UMETPEI
mas paboThl  C  M3TOTOBJIEHHBIMM  JIETEKTOPaMM  IOTJIOMIEHHOW 03Bl
WOHU3HPYIOMIETO W3Iy4YEeHUsT C UYyBCTBUTEIbHBIMH DJJIEMEHTaMH Ha OCHOBE
p-kaHanbHbix MHOII-TpaH3ucTOpOB Ul NPHUMEHEHHs. B in vivo NO3UMETPUH,
PaJIMO2JIEKTPOHHOM  ammapaTrype KOCMUYECKHMX —allapaToB, [TO3UMETpUH Ha
00bEeKTax MCIIOJIL30BAHMS AaTOMHOM OJHEpPruM, NO3MMETPUM IIpU IPOBEIEHUHU
paJIMallMOHHBIX HCIBITAHHH M IIEPCOHANBHON JO3MMETPHU [UIsi PErHCTpalvu
«aBapHUUHBIX» 103 [IEpCOHAIA.

B 3akiIr04YeHUH MPEeICTaBICHbl OCHOBHBIE Pe3YJIbTaThl AUCCEPTALHOHHOU
paboThI.

ABropedepar aUCcCepTalliMd IOJHOCTBIO COOTBETCTBYET —COAEPKAHHUIO
JUCCEPTALMU U OTPAXKAET OCHOBHBIE PE3yJIbTaThl, TOyYeHHbIE aBTOPOM paboThI.



Hay4Hble MOJIOXKEHHs, BBIBOJBI U PEKOMEHJALMH, cHOpMyIUPOBaHHbIE B
JUCCEpTAlliK, OOJIAJAlOT  BBICOKOH  CTeNeHbI0 000CHOBAHHOCTH. ABTOp
[OCJIEOBAaTEILHO TMPOBEN CPAaBHUTENIbHBIM aHAJIM3 CYILIECTBYIOIIUX THUIIOB
nerektopoB MM wa ocHoBe M/III-TpaH3UCTOPOB Ul pPa3iM4YHBIX MPUMEHEHHIA,
pa3paboTan ¥ BaTUAMPOBAN (DHU3MYECKYIO MOJIENIb HAKOIUICHUs paJHalliOHHO-
HHAYLMPOBAHHOTO  3apsfia;  OKCIEPUMEHTAJbHO  MOATBEPIAHMSI  pacyeTHbIE
3aBUCHMOCTH; 000CHOBAJ BEIOOP KOHCTPYKTHBHBIX apameTpo MHOIIT.

JIoCTOBEPHOCTL Pe3yJibTATOB HCC/IEI0BAHHA IOITBEPKAAETCS XOPOLIUM
COIIACOBAHMEM pe3yJIbTATOB [JaHHOW paboThl C pe3ylbTaTaMH HCCIIEOBaHHM,
IpPOBEJEHHBIMA IPYTHMHU y4YeHbIMH. AmpoOalus OCHOBHBIX pe€3yJIbTaTOB
aMccepTaiid  ObUTa TpOBEAEHAa HA TEMaTHYECKHX  HAy4YHO-TEXHHYECKUX
KOH(epeHLHsIX.

CTOHT BBIZIENIUTH OCHOBHBIE 3JIEMEHTHl Hay4HOH HOBH3HbI Cujenesa A.B.
Paspabotana (u3ndecKkasi MOJIeNb, yYUTBIBAIOIIAs BIMSIHUE HAKOIUIEHHOIO 3apsja
Ha rpanune SizN4/SiO, Ha HanpsHKEHHOCTh JJIEKTPUYECKOrO TMOJII M BBIXOX
3apsijia, IPUMEHNMasi B TOM YHCIIe TPU CIabbIX mosx (< 10° B/cm). YcraHosieH
MEXaHU3M HEIMHEWHOCTH JI030BOM 3aBUCHMOCTH HAIIPSOKEHHUSI 3aTBOP-UCTOK.
BbIsiBJIeHa HEMOHOTOHHAsT 3aBUCUMOCTH DPaJMALIMOHHON 4YyBCTBHUTEIBHOCTH OT
OTPHIIATEIILHOTO HANPSKEHUsI Ha 3aTBOPE.

Teoperndeckasi 3HAYMMOCTh pabOTHl  3aKMOYAeTCs B Pa3sBUTHH
(HU3UYECKUX OCHOB CO3/JaHHUS IOJTYIIPOBOJHHKOBEIX JE€TEKTOPOB HOHHU3UPYIOIIETO
u3ilydenus. PazpaboraHHass MOJieNIb MO3BOJIAET NPOrHO3UPOBATH PaHAllHOHHbIE
XapaKTEPUCTHKH JIETEKTOPOB W  ONTUMM3MPOBaTh MX KOHCTPYKIMIO IS
pPa3TUYHbIX YCIOBUH IIPUMEHEHUS.

IIpakTHYyecKasi HEeHHOCTh paboOTHl MOATBEP)KJIEHA aKTaMU BHEIPEHHS B
AO «<HUUIT», AO «Poccuiickue kocmuueckue cucteMb», OI'YIT «BHHUHMA
uM. HJI. JlyxoBa». Taioke pe3ynbTaThl pabOThl HCIOIb30BaHBl B Y4eOHOM
npouecce HUTY «MHUCHUC» u ®I'bOY BO «BIJITY». Pesynbrarel paGoThl
MOrYT OBITh HCIIOJNB30BaHbl IpPHU CO3JaHUM JO3MMETPOB Ui KOCMHYECKHX
ammaparoB, Npu pa3paboTKe CHCTEM in Vivo [O3MMETPHH; TMPU KOHTpOIE
paaualMoOHHONW 0OCTAHOBKH Ha OOBEKTaX aTOMHOM SHEPreTHKH; MPHU MPOBEJCHUH
paaHalMOHHBIX UCTIBITAHUH 3JIEKTPOHHOM almaparypbl.

3amMeyaHHsl MO AHCCEPTALHH

1. DkcniepiMeHTasbHass 0a3za OrpaHMYeHa BO3JIEHCTBUEM Y-H3JTyYeHHS.
OTCYTCTBYIOT pe3yJIbTaThl IJIsi HPOTOHOB, BJIE€KTPOHOB, THKENBIX HMOHOB. JTO
BXXHO JUUISI HCITOJIb30BAHUS IETEKTOpa B KOCMOCE.

2. [1pu paboTe Ha KOCMHYECKOM armapare JO3UMETP MOXKET HarpeBaThCs OT
COJIHEYHOI'0 H3JIydYeHHs, padOThl 3JIEKTPOHUKH, HarpeBa Kopiryca KOCMHYECKOIO
anmnapara. Paguanums (raMma, MPOTOHBI, 3JEKTPOHBI, THKENbIE HOHBI) CO3MaET B
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IMDJIEKTPUKAX 3aXBAueHHBIN 3apsijl, IOKAIbHbIE €(EKThI, IPOLIECCH eHEPALUH—
pEeKOMOHMHAIUK. DTH MPOLECCH HE SBIIAIOTCS OCHOBHBIMH HCTOYHMKaMH Harpesa.
[ToBbllIEHHAs TeMIIEpaTypa yCKOpSET pellakcalyio (BbIXOJ) 3apsia M3 JIOBYIIEK
IUANIEKTPUKOB. [lo3TOMY, yMEHbILIAeTCsl HAKOIUIEHHBIA JI030BBIM  CHTHA,
HabmoaeTcs Gpeaunr. B nuccepranuy He NOCTAET aHAIU3a BIMAHMS TEMIIEPATY Pl
Ha (heUHT.

3. HexoTopble 5SKClIEPUMEHTAIbHBIE XAPaKTEPUCTHKH pacCXOmsTcs ¢
pacyétHpiMi. W3 Tabmuipl 23 3aMETHO, YTO peajibHble BEPXHHE TPAHHUIIBI
U3MepPsieMbIX /103 Bbille pacuéTHbIX 10 30% Juid psjaa TONIUH JU3JIEKTPHYECKUX
cioes (35/35, 150/150, 150/300 um). B auccepTanuu yka3aHo: «9TO 0OBACHIETCS
TE€M, YTO pacyeT BepXHEeH TIpaHULbl [Uana3oHa IPOBOAMICS [0 3HAYECHHS
snekTpudeckoro moisi B SisNg paBHoro 2,1 MB/cm, a Ha HW3rOTOBIEHHBIX
TPaH3UCTOpaxX peajbHasi BEJIMUMHA KPUTHIECKON HANPSHXKEHHOCTH JIEKTPHYECKOTO
nons B SisNg oOkaszaiachk BbIIIE». OKCIEPUMEHTAllbHAs BEPXHsAd TIpaHHULA
JMAana3zoHa U3MepseMBbIX 103 Juist 3aTBOpHOM cucteMbl SizNyg/ SiO; = 150 /800 Hm
3HAYUTENILHO HH)KE pAaCYeTHOW U 3TO OOBICHAETCS «aHOMAJIBbHO BBICOKOM
YyBCTBHUTEJLHOCTBIO JIETEKTOPA, MNPUBOIAINEH K MPEBLIIIEHHUIO KPUTHYECKOH
BEJIMYMHBI HANPSHKEHHOCTH dJIeKTpHdYecKoro nojs B SizNy yXe NIpH J0CTaTOYHO
MaJIbIX 3HAYEHHWSAX IMOIJIOMIEHHOW J03b». Takue OOBACHEHHUs SABIAIOTCSA
KauyeCTBEHHOM THITOTE30M, HO HE Hay4YHBIM J10Ka3aTeJIbCTBOM.

4. Beenenue ciunkoM oobéMHOe (11 crpaHuir), HapyIraeT TUIIOBOM OanaHC
CTpaHuL.

5. B xoae paboThl ObUIO pa3paboTaHo 5 BapMAHTOB TOIMOJIOTHH P-KaHAJIBHBIX
MHOII-TpaH3ucTOpoB Uil MCHOJb30BaHUS B KayeCcTBE YYBCTBHUTEIBHBIX
3JIEMEHTOB JETEKTOPOB TMOMIOMIEHHONH [03bl HOHU3UPYIOLIErO HM3JIy4YeHHs, HE
CUMTas TECTOBbIE 00pa3libl, a pagHalliOHHble XapaKTEPUCTUKH JAETEKTOPOB, TaKue
KaK 4yBCTBHTEIBHOCTh M JHMANa30H U3MEPSEMBIX 103 IPEACTABIEHBI TOJBKO IS
OJHOI'0 BapHaHTa TOIMOJOIMU YyBCTBUTEIBHOI'O 3JIEMEHTA: MOJOCKOBOU C JITHHOM
ka"aya 10 MKM M COOTHOIIIEHHEM IIUPHUHBI K JIJTMHE KaHaja paBHoOU 12,5.

6. B rmmaBe 3 wmcciemyeTcss BO3MOXHOCTh CO3[IaHHSI P-KaHAJIBHBIX
MHOII-TpaH3ucTOpOB Ul  MCIOJIB30BAaHUS B  Ka4eCTBE YyBCTBHUTEIbHBIX
3JIEMEHTOB JIETEKTOPOB TIOTJIOIIEHHON J03bl HOHM3UPYIOIIErO H3JIy4YeHHs C
TpeOyeMbIMH  XapaKTepUCTUKaMH B paMKaX  €IWHOW  KOHCTPYKTHBHO-
TEXHOJIOrHYecKoi KoHIenuu. [IpoBeeH pacueT MaKCUMAIbHO IOIyCTHMOIO
HAIPSDKEHHsT CTOK-MCTOK, ITOPOrOBOIO HAIPSDKEHHMs TPaH3HWCTOPOB, HO He
IpeJICTaBlIeHbl pacyeThl TOKA YTeUYKH CTOK-MCTOK U 3aTBOP-HCTOK.

Bce 3aMedaHMs SBISIOTCS HE KPUTHYHBIMH M HE BIMSIOT Ha OOIIYIO
IIeJIOCTHOCTD, aKTyaJIbHOCTh U HOBH3HY TUCCEPTALIMOHHOH pabOTHI.

OcHOBHBbIE Hay4YHbIE pe3yJbTaTbl JOCTATOYHO IIOJHO OTPaXEHBI B
ny6nuKkanusx, B TOM uucie no mnepednio u3ganuii BAK. Couckarens
onmy6nuKoBan 9 Hay4dHbIX paboT, U3 HUX 7 — B U3JJaHUAX, pekoMeH1oBaHHbIX BAK.



3akmouenue. Jluccepramusi Cupenea  Anexces  BiagumupoBuya
MpeJCTaBiIsieT CcoOOW 3aBEpIIEHHOE HAay4YyHOe MCCIIEeIOBaHUe, CoJepiKallee
pellieHre aKTyaJlbHON Hay4HOW 3aj1auu. PaboTa BbIIIOJHEHA HA BHICOKOM HAay4HO-
TEXHUYECKOM YpOBHE, COOTBETCTBYET TpeOoBaHusM «IlooxeHus: o npucyxIeHun
yUYeHBIX CTeleHel», yTBepKIeHHOro rnoctaHosieHreM IIpaBurenscra PO Ne 842
ot 24.09.2013 r. (co BceMH MOCHEAYIOIMUMHA W3MEHEHUSIMU), MPEAbIBISEMBIM K
KaHJIUJIATCKUM JIUCCePTAlMsIM, a €€ aBTOp 3aCily)KUBACT IPUCYKIACHUS YYEHOH
CTENEHU KaHAWJaTa TEeXHWYECKMX HAyK MO CHEeLHATbHOCTU 2.2.2. DieKTpOoHHas
KOMITOHEHTHasi 0a3a MUKPO- ¥ HAHODJIEKTPOHUKHU, KBAHTOBBIX YCTPOUCTB.

OdunmanbHbIi ONMOHEHT, K.T.H. @% ['yceB EBrenuit DnyaproBuy

15 42 20457

CBenenusi 00 oNnMmoHeHTe:

VyeHass crTeneHb: KaHAWAAT TEXHHYECKHMX HayK Mo crnenuainbHoctd 05.27.01.
TBepaoTeNnbHas 3JIEKTPOHUKA, PAJMORJIEKTPOHHBIE KOMIIOHEHTBI, MHKpO- H
HAHOXJIEKTPOHUKA, MPUOOPHI HA KBAHTOBBIX 3 (PeKTax.

JIOKHOCTB: HadYaJIbHHUK Hay4YHO-HUCCIIEI0BATENbCKOM nabopaTopuu
«MuKpocOopKka HaHO- 1 MUKPOCUCTEMHON TEXHUKUY

Opranuzanus: ¢enepaibHOe TOCyAapCTBEHHOE AaBTOHOMHOE 00pa3oBaTesIbHOE
ydpexJeHue BbIcIIero obpa3oBaHus «HanuoHanpHBI HCClIeIOBATEIbCKUAN
YHHBEPCUTET «MOCKOBCKUI MHCTUTYT 3JIEKTPOHHON TEXHUKH

Anpec: 124498, Poccusi, Mocksa, 3enenorpan, [nomans Ilokuna, a. 1

Tenedon: +7(499)731-44-41

Anpec anexTpoHHOM nouThl: bubbledouble@mail.ru

Caiit: https://miet.ru/
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