Pemenue
auccepTaroHHoro copera /[ 212.079.09 no 3amure
auccepraunn Moxammena Kxannaa Cyarana A6yaibl
HA COHCKaHHe YUeHOIH cTelNeHH KaHIHIAaTa TeXHHYECKHX HAYK 10 CelHalIbHOCTH
05.11.13-IIpu6Gopbl H METOABI KOHTPOJIS NPHPOIAHOH cpelbl, BelMecTB, MATCPHAJIOB M H3JIeTHi

[Tporokon Ne 12 ot 20.09.2019 1.

CocTaB AMccepTallMOHHOTO COBETA YTBEPHK/IEH B KoJHuecTBe 26 uenopek. IIpHCyTCTBOBANM Ha 3aCeAaHHH
18 yenoeek.

IlpeacenarenncrByrommuii: 1-p TexH. Hayk, npodeccop Adanackes Bamum Bnagumuposuu (3am.
Ilpedcedoamensn)

IIpucyrerBoBaju: O-p TexH. Hayk, npogeccop Epnokumor I0puit Kupunnosuu (npeacenarens), 1-p TEXH.
Hayk, npogeccop Adanacker Bagum Brnagumuporuu (3am. npeicenatend), kaHa. TexH. Hayk Jlenucos EBreHui
CepreeBud (yueHbli cekperapsb), A-p TeXH. Hayk, AoueHT AHduHorentoB Braaumup HMBanosuu, a-p TeXH. Hayk,
noueHT [u3aTynauH 3uHHYp MapceneBud, A-p TexH. Hayk, npodeccop MnbuH ['epman MBanoBu4, A-p TEXH. HAyK,
npodeccop Hdaytoe Ocman lllakupoBuuy, a-p TexH. Hayk, npodeccop Mopo3oe ['enHaauit AjiekcaHapoBud, a-p
TeXH. Hayk, npodeccop Mopozos Ouner ['eHHanbeBuy, 1-p TeXH. HayK, npodeccop Janunaes Makcum [leTpoBuu,
a-p $us.-mar. Hayk,npodeccop Ulepcriokop Oner Hukomaeruu, a-p ¢u3.-maT. Hayk, npodeccop Hurmartynmus
Papune Pammaosuy, 1-p TeXH, Hayk, npodeccop Paizynnun Pamma PobeproBuy, A-p TexH. Hayk, qoueHT Hypees
WUnbnyp Wnbpapoeuu, a-p TexH. Hayk, aoueHt JloruHoB Cepreii CepreeBuu, I-p TeXH. Hayk, [podeccop
YepmomueHuer Cepreit @eoposuy, A-p TeXH. HayK, npodeccop ['MabMyTaMHOB AHHC XapUCOBHY; [I-p TEXH. HAYK,
npodeccop Kapamos @unyc AxmanHeBuy

Caywiaau: 3aUIMTy JUCCEPTALIMM Ha COMCKAHWE YUEHOM CTeNeHH KaHAWaaTa TeEXHH4YeCKHX Hayk Moxammena
Kxanuna Cynrana AG6mynnsl Ha Temy: «[IpuGop W MeTOJ KOHTPOIS TEMINEPATYPHBIX MOJIEH B HEM30TEPMHYECKHX
MOTOKaX KHAKOCTH W Ta3a Ha OCHOBE OJIHOMEPHOrO paclpeAeieHHOro MNoayNpoBOAHHKOBOTO JIaTUHKAY IO
crnieuraneHocTH 05.11.13 — Ipubopsl ¥ METOABI KOHTPOJIA MPHPOAHOH Cpe/bl, BELLECTB, MATEPHAIOB H H3/IE/HH.

Hayuneiii pykogooumens — EppokumoB Opuii KHpunnoBuu, NOKTOp TeXHHYECKHX Hayk, rpogeccop,
npodeccop kadeapbl PaguosnekTpoHHKH U HHOOPMaUHOHHO-H3MepUTebHoH TexHukd @IBOY BO «Kasanckui
HallHOHAJIbHBIH HeenenoBaTenbekuil Texuuueckuit ynupepenter uM. A H. Tynonesa-KAH».

Bedywaa opeanuzayun - @IV «Beepoccniicknii HaydHO-HCCIE0BATENBCKUHA HHCTUTYT PacXoI0METPHID,
r. Kazaus.

Oduyuanvuvle onnoHeHmvl:

- Ymakor [letp ApXHMOBHY, JOKTOpP TEXHHHECKMX Hayk, npodeccop Kapeapsl «KoHCTpyHpOBaHHE
paauosnekTpoHHoH anmnapatypel» ®I'BOY BO «MxeBckuil rocynapcTBeHHbIH TEXHHYECKHH YHMBEPCHTET HMM.
M.T. Kanamnukoay, r. MxeBck;

- CnaByrckuit JleoHua AHaTONbeBHY, HOKTOpP (GHM3HKO-MATEeMaTHUYECKHX Hayk, mnpodeccop kadenpel
«ABTOMAaTHKM W YIpaBleHWs B TexHWuYeckux cHertemax» @OIBOY BO «Yyeawickuii rocyaapCTBEeHHBIH
yHuBepcuTeT uM. M.H. Y nesHoBay, r. YUeGokcapsl.

Omzvigel Ha asmopegdepam ROCIYRWIU OM:

ANTaHCKOrO roCYIapcTBEHHOrO yHHBepcHTeTa, Kadeapsl «PagnodusHkH M TeopeTHUecKOH (GH3HKHY,
MoAMUcaHHbIH fotieHToM Kadenpsl PTO Antl'Y kaH. TexH. Hayk CypaHoBbiM A .

De/lepalibHOTO TOCYAAPCTBEHHOTO OFO/UKETHOr0 00pa3oBaTENbHONO YHUPEXKAEHHS BbICILEro 0Opa3oBaHHS
«HauuonaneHbili  HccnenoBatenbckuii MopmoBekuii rocyaaperBeHHbii  yHuBepcuter MM, HUIL. Orapésay,
MOJNHCaHHBIA 3aBeXyrOUIMM Kadenpol «DNeKTPOHUKH W HAHODIEKTPOHUKHMY», MOAMUCAHHBIA KaH[. TEXH. HAYK,
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noueHtom becnanoseiM H.H.;

WHCTHTYTa BBIMMCITHTENBHOW MaTeMaTHkn v MaremaTudeckoil reodusuku CO PAH, noamwcaHHsIH
rJIaBHBIM Hay4YHBIM COTPYIHHKOM [A.T.H., Mpod. XaiipeTauHossiM M.C,

AO «T'ocynapcreeHHblid HayuHbIi 1eHTp PoccHiickoit Menepainn — OU3MKO-3HEPTETHYECKHH HHCTUTYT)
M. A.M Jlednynckoro» (AO «'HL P® - ®DOHW»), nonnucaHHbIH rMaBHBIM Hay4YHbIM COTPYAHHKOM [.T.H., Ipod.
Kebanze b. B.;

@®I'bOY BO «Yypawickuii rocynapcTBeHHbiH yHuBepcuter umenn M. H. YiesHoBa», moanucaHHslii
AeKaHOM (haKy/bTeTa pajHONIEKTPOHHUKH H aBTOMATHKH 1.T.H., npod. OxoTkunbmM II1..

Bce 0T3BIBBI MOJTOMKHTENBHBIE.
Bonpocwr 3adanu:

J-p. TeXH. Hayk, npodeccop Mopozos O.I'.; a-p TexH. Hayk, npodeccop Adanackes B.B.; n-p TexH. Hayk,
nouent Hypues W.W.; n-p ¢us.-mar. nHayk, npodeccop Hurmarynnun P.P.; n-p. TexH. Hayk, npodeccop
IunemyTtanHoB A X.; 1-p TexH. Hayk, npodeccop Jayros O.111,;

Buicmynunu:

I-p. TEXH. Hayk, npodeccop Mopozor O.I'.; a-p. TexH. Hayk, npodeccop I'abMyTaAHHOB A.X.; I-p TEXH.
Hayk, nouent Hypues H.H.; n-p texn. Hayk, npodeccop Jaytoe O.111;

ITocmanosunu:

1. qucceprauns Moxammena K.C.A. npencragaseT cofoii 3aKOHYEHHOE H CAMOCTOATEIBHOE HCCIIEI0BAHHME,
B KOTOpPOM pelIeHa aKTyalbHas 3ajada pa3paboTkd nipubopa KOHTpONA TEMIMEPaTYPHBIX TONeH B
HEH30TEPMHYECKHX TMOTOKAX JKHAKOCTH M ra3a ¢ YJY4LIeHHbIMH [OKa3aTelsiMH Ha OCHOBE OJHOMEPHOro
pacripeie/ieHHOro MoJYNpPOBOAHWKOBOIO JaT4HMKa, YTO COOTBETCTBYET mnacriopry cneuuansHoct 05.11.13 —
«[Ipubopel M MeTOAbl KOHTPOJIA NPHPOIHOH Cpenbl, BELIECTB, MaTEPHAIOB W M3JETHH» W TpeGoBaHMAM 11, 9
«ITonoxeHus o MopsaKe NPHCYKACHUA YUEHBIX CTENeHe».

Ha 3acenanuu 20 cents6ps 2019 rona auccepTallMOHHBIR COBET MPHHA pellieHHe MPHCYIUTE MoxamMmery
K.C.A. yueHylo cTeneHb KaHIH/1aTa TEXHHYECKHX HAYK.

Ilpx nmpoBeneHHH TalHOrO ro0COBaHMA JHCCEPTALIMOHHBIA cOBeT B KonuuecTBe 18 uenoBek, W3 HUX 5
NOKTOPOB HAYK N0 CreuuanbHOCTH paccMarpHsaeMoit auccepraumu 05.11.13 — «IIpuGopebl M MeToaBl KOHTpOMS
TIPHPOJIHOH Cpe/ibl, BELIECTB, MATEPHANIOB M U3JEIHH», YUaCTROBABUIMX B 3aCEIaHUH, U3 26 4e/I0BeK, BXOAALIHX B
COCTaB COBETA, NPOroJIOCOBANM; «3a» — |7, «IPOTHB» — HET, HEAEHUCTBUTENIEHEIX OroTeTeHeH — 1.

2. TlpunaTe 3akiodeHne aucceprauronHoro cosera [l 212.079.09 B cootBercTBuM ¢ 1. 32 «[losmoxkeHus o
MOPsAKE MPHUCYHACHHUS YUEHBIX CTETIEHEH», pe3y/IbTaThl OTKPBITOrO ro/IOCOBaHMA: «3a» — |8 YeNoBeK, «NMPOTHBY —
HET, BO3AEPrKABIIHUXCA — HET.

e ‘ '[ % DN / /4 2
3aM. nmpe/aceaartens Quce HOHHOI'O' COBeTS, - d-\/ . O B.B. Apanacres
YueHblii cekpeTaphb AUCEEPT; = E. C. Jlenncon
e
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3AKJIIOUYEHUE
TIMCCEPTALTMOHHOI'O COBETA [1 212.079.09,
CO3JJAHHOT'O HA BA3E ®EJIEPAJIBHOI'O TOCY IAPCTBEHHOIO
BIOJDKETHOI' O OBPA30BATEJILHOTO YUPEXJIEHVA BBICILIEI'O
OBPA30BAHUS «KA3AHCKUIA HAITMOHAJIbHBIIA UCCJIEJIOBATEJILCKHN
TEXHUYECKUI YHUBEPCUTET VIM. A H. TYTIOJIEBA — KAy,
MUHVCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHMS POCCUMCKON
®EJIEPALIMY, T10 JIMCCEPTALIMA HA COUCKAHUE YUYEHO! CTEITEHU

KAHWUJIATA HAYK

arrecTallMOHHOE ICJI0 Ne

peleHHe nuccepranronHoro cosera ot 20.09.2019 Ne 12

O npucyxaennu Moxammeny Kxamumo Cynrany A6ayiute, rpaxIaHuHy Pecmy6-

nuKu MemeH y‘IGHOﬁ CTEIeHHU KaHauaaTa TCXHUYCCKHX HayK.

Tucceprauus «[Ipubop 1 MeTO] KOHTPOJIA TEMIIEPATYPHBIX MONEH B HEH30TEPMH-
yeCKHUX IMOTOKAX JKMIKOCTH U raza Ha OCHOBE OJHOMEPHOIO pacrpelesieHHOIo Ioy-
IPOBOJHHKOBOIO AaTYHKa» IO CHEHHalIbHOCTH 05.11.13 — «ITpuGopel ¥ METOJBI KOH-
TpOJIsA NPUPOJIHO# Cpejibl, BEIIECTB, MATEPHAJIOB U U3/IC/THH» NPUHATA K 3alATE S vrons
2019 roma (mporokosn 3acemanus Nell) muccepTallMOHHBIM cOBETOM 1 212.079.09, co-
3nannbeiM Ha 6a3ze PIEOY BO «KazaHckui HallMOHAIBHBIH HCClIeIOBaTeIbCKHUM TEXHHU-
yeckuit yuusepcuter um. A.H. Tynonesa-KAM», 420111, r. Kasans, yn. K. Mapkca, 1

10, npuxasz Ne 88/uk ot 9 despana 2015 rona.

CouckaTens Moxammen Kxanuns Cynran A6ayiuna, 1985 rona poxaenus, B 2015
roJy OKOHYHJ MAruCTparypy (elaepalbHOTO rOCyIapCTBEHHOTO 00pa3oBaTElbHOTO
yupexIeHHs BhIcIIero npodeccHoHanbHoro obpaszobanms «KasaHCKHH roCy1apcTBEH-
HBIM SHEpreTHYeCKUH YHHBEpCUTET», MHHHCTEPCTBO HAYKH M BBICIICTO obpazoBanu
Poccuiickoit ®@enepaiuu no HampasaeHuo 13.04.02 «DaekTposHepreTHKa U 3J€KTpo-

HHKa».

CowckaTenb 00ydajics B OUHOW aclUpaHType Ha Kadenpe Panuod1eKTPOHUKA U
MHPOPMAIIMOHHO-H3MEPUTENBbHOH TeXHUKH DefepanbHoro rocyAapcTBeHHOTO Oro1-
JKETHOTO 0OPa30BaTENIbHOTO YUYPEKICHHs BBICIIEro oOpa3oBaHMUsl «Ka3aHCKUH HalHo-
HalbHBIH HCCleNoBaTeNbCKHi TexHuueckuit yHusepcurer uMm. AH. Tynonesa-KA»

(KHUTY-KAW), MUHUCTEPCTBO HAyKH H BBICIIero obpasosanus Poccuickor Denepa-



uuH, no cnenuansHocT 05.11.13 — «IIpubopel ¥ METOABI KOHTPOJIS NIPUPOAHOH cpe-

Ibl, BEIIECTB, MaTepuaaoB 1 uzaenui» ¢ 01.09.2015r. mo 31.08.2019r.

Jluccepralius BBIIONHEHA B (peepabHOM rocy/1apcTBEHHOM OF0IKeTHOM obpaso-
BaTe/IbHOM YyupexIeHud Bbiciiero odOpazoBanusa (PI'BOY BO) «Kazanckuil Haumo-
HaJIbHBIA HCClIe0BaTe/IbcKui TexHudyeckuit yHuBepcuteT uM. A.H. Tynonesa-KAM»
(KHUTY-KAW), Mun#cTepcTBO Hayku U BhIciero obpazoanus Poccuiickoi ®enepa-

IIUU Ha Kadeape paTuodIeKTPOHUKY U HHPOPMALMOHHO-U3MEPUTEIbHOH TEXHUKH.

HayuHbIll pykoBoguTeab — Ipodeccop, NOKTOp TEXHHYECKHX HayK EBIOKMMOB
HOpuit Kupunnosuu, ®I'6OY BO «KazaHckuii HallMOHAIBHBIA HCCIEN0BATEIbCKHH
TexHu4yeckui yHusepcuteT uM. A.H. Tynonesa — KAW», kadeapa paguos1eKTPOHUKH

¥ MH(OPMALIMOHHO-U3MEPHUTEIBHOH TeXHHUKH, IIpodeccop.
OdunuuanbHble ONIOHEHTHIL:

- Ymaxos [letp ApxurnoBudy, 1okTop TexHuueckux Hayk, @I'bOY BO «xeBckui
rocyapCTBeHHbIH TexHuueckuil yHuBepcuteT uM. M.T. Kanawnukosa», r. Mxesck,

kadeapa «KoHCTpyHpoBaHHe paHolIeKTPOHHOHN annapaTypsl», npodeccop;

- CnaBytckuii JleoHnn AHaTonbeBUY, JOKTOP (U3MKO-MaTeMaTHYECKHX Hayk,
®I'BOY BO «Yysarickuit rocynapcTBeHHbIH yHUBepeuTeT MM, ML.H. VieaHoBay, r. He-
6okcapsl, Kadeapa « ABTOMAaTHKHU U YIIPaBIEHHS B TEXHHUECKHX CHCTEMax», mpodeccop

JaJIv IMOJIOKHUTECIIBHBIC OT3BIBEI HA JUCCEPTAL MO,

Benyuas opranmzamusa - OT'YIT «Bcepoccuiickuii Hay4HO-HCCIE0BATENBCKUM
UHCTUTYT pacxoJoMeTpuu», r. KazaHp, B CBOEM IOJIOXKUTETBHOM 3aKIIOYCHWH, MOAHU-
CaHHOM HaYaJIbHUKOM Hay4HO-MCCIEI0BATEIbCKOTO OTHeNa METPOJIOTHYECKOro odec-
TIeUeHUs] U CHCTEM M3MepeHus pacxoaa u konuuectsa raza HHMO-13, xkanauaarom Tex-
HUYeCKUX HayK ['opueBbiM M.A., H YTBEpKIEHHOM IEPBLIM 3aMECTHTENIEM OUPEKTOpa
M0 Hay4YHOH padoTe, 3aMECTHTENIEM JUPEKTOpa 10 Ka4eCTBY, JOKTOPOM TEXHHYECKHX
Hayk, npogpeccopom ®PapypunsiM B.A., ykazana, 4To AuccepraliMoHHas pabora cOOT-
BETCTBYET 3asBjieHHOW cneunanbHocTH 05.11.13 — «IIpubopbl M METO[BI KOHTPOJIS
MIPUPOHOM Cpejibl, BELIECTB, MATEPUAIOB M H3IENHIl», YIOBIETBOPSET TPeOOBAHUAM
«[TonoxkeHus: 0 MPUCYKACHUM YUEHBIX CTEIEHEN», ITPeNAbABIAEMbIX K IUCCEPTALIMAM Ha
COMCKAHUE YUeHOH CTENeHH KaHIHUJAaTa HayK, SIBJIAETCS 3aBEPIIEHHBIM HAyYHBIM HC-
clieloBaHHeM, B KOTOPOM IIOCTaBjeHA M pelleHa aKTyalbHas HaydHas 3ajada paspa-
60TKH U 000CHOBaHMS MpUOOpa U METOJa KOHTPOJIS TEMIIEPATypHBIX IOJIEH B HEU30-
TEPMHUYECKHUX TMOTOKaxX >KUAKOCTH M rasa Ha OCHOBE OJHOMEPHOI'O paclpeaesIeHHOTO

NOJYIIPOBOJAHHUKOBOIO JIaTYHKA Ha TPEXCIOMHBIX p-n-p (n-p-n) CTPYKTypax ¢ yIyd-
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IIEHHBIMU ITOKa3aTesaMH, a ee aBTop Moxammen Kxamune Cynran Abayiia, 3aciyxu-

BaeT IIPUCYIKACHUA yqeﬁoﬁ CTCICHHU KaHauaaTa TEXHHYICCKHX HayK.

Cowuckarens umeet 11 HaydHbIX paboT: 3 cTaThd B XypHalaX, BKIOYCHHBIX B Ie-
peues BAK PO, u 8 paboT B cOopHUKax TPyIOB MEXIYHApPOIHBIX U BCEPOCCHMCKUX
KOH(epeHlM, UUTHpYeMbIX B 0Oa3e manubix PWHII. HenoctoBepHble cBeneHHs 00

OIyOJIMKOBaHHBIX paboTax coucKaressi B JUCCepTaliy OTCYTCTBYHOT.
Haubonee 3HaunMble MyOIHKaALUN:

1. Moxammeo, X.C.A. TTpubop s KOHTPOJISL U U3MEPEHHS TEMIIEpAaTypPHOro M0
B HEM30TEPMUYECKHUX MOTOKAX rasa U KMJIKOCTH IOJYIPOBOAHMKOBBIM OJHOMEPHBIM

kBasupacnpeaeneHHpM gatuukoM / X.C.A. Moxammen // Bectuux KI'TY um. A.H. Ty-
nonesa. — 2019, - Nel — C. 117-122.

2. Moxammeo, X.C.A. MaremaTuyeckass MOJEIb WU HM3MEPUTEJBHBIH aJrOpUTM
HeNpepbIBHO paclpeieleHHOTo MOIyIIPOBOIHUKOBOIO JaTYHKa NPOQHIIS TEMIIEPATYPbI

B Heu3zoTepMuueckux morokax / KO.K. EBgoxumos, X.C.A. Moxammen, J1./l. Xpamos //

W3Bectus BeICIINX Y4eOHBIX 3aBeneHui. [Ipodnemsr snepretuxu.- 2019-T 21, Ne 1-2 —
C. 146-153.

3. Moxammeo, X.C.A. [lonynpoBOJHHUKOBBIA OAHOMEPHBIH pacIlpele/IeHHbIH aaT-
YUK TEMIIEPaTYPHOrO IOJISA: YHUCJICHHBIH alrOpUTM W €ro mporpamma peanusanus /

FO.K. EBnokumos, X.C.A. Moxammen, JI.J[. Xpamos // Bectauk KI'TY um. A.H. Tyno-
neBa. —2018- Ne4 — C. 118-122.

[lyOnukauuu comepxaT OCHOBHBIE pe3yJbTaThbl, U3JI0KEHHbIE B I1€PBOM, BTOPOH,

TpeThell U YeTBepTOo# riaBax gucceprauuu (0obem — 1,0 m.j., nuuHbld Briag — 75%).

OCHOBHBIE MOJOXKEHUS U Pe3yJIbTaThl JHCCEPTALUOHHON PabOThI JOK/IaAbIBAINChH
Y 00CY’KAalMCh HA MHOTOYHMCICHHBIX POCCUICKUX U MEX/YHAPOIHBIX KOH(EpPEHLUAX U
CEeMHHAapax, a pe3ynbTaThl pabOTHl BHEAPEHHB! B y4eOHBIM NpOLECC IO HANpPaBICHHIO
MOATOTOBKH «PagrorexHuka» mMaructpos no HampasieHuto 11.04.01 u acnupaHToB 1o
cneumanbHocT 05.11.13 «[Ipubopsl U MeTOBI KOHTPOJIS IPUPOIHON CPEIbl, BEILECTB,
MarepuanoB U uzaenuit», a rakoke B HUP KHUTY-KAHM um. A.H. Tynonesa, uro noj-

TBEPKOACTCA COOTBETCTBYKOIIHMMH aKTaMH BHEOPCHHUA.
Ha AUCCEpTalluio U aBTopeq)epaT IMOCTYITHIIH OT3bIBbI:

Beoyweu opzanuzayuu ®enepallbHOr0 rocyapCcTBEHHOIO YHUTAPHOTO NpeaNpHs-
T «Bcepoccuiickuil HayyHO-HCCae0BaTeNbCKUH UHCTUTYT pacxoloMeTpHu», r. Ka-

3aHb, NOANKMCAHHBIN KaHAKAATOM TeXHU4ecKuX HayK ['opueBbiM M.A. u yTBepKIeHHbIH
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HepBbIM 3aMECTUTENIEM IUPEKTOPa MO HAy4yHOH paboTe, 3aMeCTHTENEM AUPEKTOpa IO
Ka4ecTBY, JOKTOPOM TEXHHYECKUX Hayk, npodeccopom Padypureiv B.A. OT3bIB TI0-

JTOKUTENIBHBIN, 3aMevYaHus:

1. B 0630pHoI yacTH AUccepTalliyi Majlo BHUMaHHs YAEIeHO pacCCMOTPEHHIO pac-
Ipe/ieleHHOr0 MHOTOYacTOTHOTO ITbe30pe30HaHCcHoro aatduka (MITPJI). [TpuGop koH-
TPOJIs TeMIepaTypHbIX nonei ¢ noMoueo MIIP/I Hapsity ¢ BOJIOKOHHO-ONTHYECKHM
pacnpeseneHHbIM JaTYMKOM, TaKKe ABIseTCs (yHKIHOHAIbHBIM aHaJIorom Hpubopa,
Mpe/IIoKEHHOro B AMCCEpTAlii. B CBA3M ¢ 3THM, Cle10Baio Obl IPUBECTH CpaBHEHHE
TEXHHUKO-IKOHOMHUECKHX T0Ka3aTellell MpeiokKeHHOro nprubopa ¢ COOTBETCTBYHOIIH-

MM IToKazatelssMu pudopa Ha ocHose MIIP/I.

2. B pe3synbTaTe YHCIEHHOrO MCCIENOBAHUS MPENOKEHHOTO anroput™ma (1. 2.4),
aBTOPOM TIOJTy4€HBI 3aBUCHMOCTH MOTPEIIHOCTH W3MEPEHMS TEMIIEPATYPHBIX MOJIEH OT
pa3IMuYHBIX NapaMeTpoB. [lporpamMMy YHCIEHHOTO MCCIIEOBaHHMA CileloBaio Obl pac-
LITUPHUTH ¥ TOJYYHTh TOAOOHBIE 3aBUCHMOCTH JUIS MPOCTPAHCTBEHHOM paspeluaroiie

CIIOCOOHOCTH H3MEPCHHUH.,

3. B rnaBe 3, MOCBSAIIEHHON SKCIIEPUMEHTAIBHOMY HUCCIIEJOBAHHIO MTPEIOKEHHO-
ro MeTojia KOHTpOJs TeMIIEpaTypHBIX M0jeH, NoapoOHO onucaH BeIOOp YyBCTBUTEIb-
HBIX 3JIEMEHTOB (JIMOJO0B) M BEJHYHUHBI COMPOTUBICHUH /I JUCKPETHOM MOJENH 1aT-
yuka. OIHAKO, OTCYTCTBYeT OOOCHOBaHHE UHMCIAa AMCKPETHBIX YyBCTBHTEJBHBIX 3JIe-

MEHTOB (paBHO 9) U [IMHEI pacnpeaeIeHHOro JaT4rKa.

4. Kak cyietyer U3 oNMHCcaHus dKCIepuMeHTa (1. 3.5), u3aMepseMoe MpeiioKeHHbIM
METOJOM TEMIIEpPaTypHOe TII0JIeé JOMOJHHMTENbHO KOHTPOJIMPOBAIOCH XpPOME/b-
KOIIEJIEBOM TEpMOINapoii, MOAKIIOYeHHOH K MynbTUMeTpy. He mpuBeneHa olieHKa Io-

IPELIHOCTH Pe3yIbTaTOB H3MEPEHHH ITOL00HBIM CIIOCOOOM.

5. B 3akmounTenbHOR yacTH 4-i riassl (1. 4.4) npuBejieHa OLIEHKA AUana3oHa u3-
MepSAEMBIX TeMIepatyp. ABTOp, K COXAJIEHUIO, OTPAaHHYHIICS JINIIb BEPXHUM U HIKHHM
npejieaMH JMarna3oHa, TIPUHAB MX PaBHBIMH MakCHMaJbHOH M MHHMMAJBHON paboueii
TEMIIEPATYPE COBPEMEHHBIX MOMYMPOBOIHUKOBEIX MaTepuanos. I1pu sToM He mpuBese-
Ha OI[eHKAa IMHAMHYECKOro JMara3oHa TeMIlepaTyp, M3MEPAEMBIX B Ipejenax JIHHbI

IMOJIYIIPOBOJHHKOBOI'O paclipe/ic/;IEHHOTO AaTHHKA.

6. I[Hccep'raum He JHMIIEeHa rpaMMaTHYeCKHX H CTHIMCTHYICCKHX OH_IPI6OK, OIIHUCOK

¥ morperrHocTeit odopmMiaenus. Hanpumep:

- B Hazsanuu 2-if rIaBel OUEBUIHO MPOITYLIEHO CIIOBOCOYETAHHE «TEMIIEPaTypPHBIX

roJiei»;



- PucyHok ¢ Homepom 3.4 oGo3HaueH kak «Puc. 5»;

- I'paduku c pesynmprataMu YHCIEHHOro HcclenoBaHus (. 2.4) BBIIOJHEHEI C

HU3KUM pa3peleHueM.
OdHLUMaTBHBIX ONMOHEHTOB:

JOKTOpa TEXHHYECKHX Hayk, Npodeccopa Ymakosa [letpa Apxunosuya. OT3bIB
MONOXKHUTENbHBIH. 3amedanus: 1. B 1.2.4 auccepraiuu npuBeeHbl Pe3yIbTAThI YHC-
JICHHOI'0 HCCJIENOBAHUSA IPEIIOKEHHOIO JIrOPUTMa U3MEpEeHHUsl TeMIlepaTypHbBIX MO-
neit. M3 TekcTa quccepTaliy HESACHO, KAKOM 3aKOH pachpeeneHus cIydaiiHoi omubku
M3MEPEHHs BXOAHOW MPOBOJUMOCTH AaT4MKa OBLT MPUHAT B JaHHBIX UCCIIETOBAaHUAX.
Taxoke crieayer OTMETUTb, YTO HUCXO/HBIE MapaMeTphl (TOTOHHOE COTIPOTHBIIEHHE Pe3K-
CTHBHOI'O CJIOS paclpeleleHHOro AaTyMKa, 3HA4YeHHe ONOPHOIO HAaIpsDKEHUA U T.I.)

IIPpH YUCJICHHBIX HCCIICHOBAHHUAX MPHUHATHI Oe3 HO,E[pO6HOF0 000CHOBaHHA.

2. B xoze 3KCIIEpUMEHTATBEHOIO MCCIe0BaHHs NPeNIOKEHHOT0 METOa TIPH TIpo-
BeJIEHUsI KOHTPOJIBHBIX W3MEPEHHIl ClIeZI0BaI0 BOCIIOJIB30BATECS HE LU(GPOBBIM MYJIb-
THMETPOM U TEPMOIapoH, a 6ojee TOUYHBIMU U3MEPUTEIBHEIMU cpeacTBaMu. EcTh oc-
HOBAHHE MOJIaraTh, YTO B 9TOM CJIy4ae pacXxokIeHUe MEXIY pe3ylbTaTaMHi U3MEepEeHHH
IPEIIOKEHHBIM METOZOM H KOHTPOJIBHBIX U3MEPEHHH MOTJIO OBITh 3aMETHO MEHBIIIE.

3. MsmeputenpHblil 610k npubopa, MpeanoxkeHHOro B 4-i riase, ABISETCS arma-
paTHO-IIPOrpaMMHBIM KOMIIJIEKCOM U COIEPIKHUT B CBOEM COCTaBE MHKPOKOHTPOJLIEp.
OnHako B AMccepTaLMU OTCYTCTBYIOT 00OOCHOBAaHHE M CHCTEMHBIE OLIEHKH TpeOyeMBIX
rapaMeTpoB MHUKPOKOHTpOJUIepa IS peaJM3aldd IMPeaJoKeHHOIO0 H3MEPHTEIBHOIO
aJITOPUTMAa: TAaKTOBOM 4acTOThI, 00beMa MaMATH, Pa3pAIHOCTH U BpeMeHU Npeobpaso-
Banus ALII u T.1.

4. B pabore umeercs moBTOpHl rpaduyeckoro Martepuaia. Tak, HapuMep, OJI0K-
CXeMa MPOrpaMMHOI peanM3aly U3MEpPUTEIBHOTO aJrfOpUTMa TpHWBeIeHa B TJaBe 2
(o oTHenbHBIM O70KaM) H MOBTOPHO B MPUIIOKEHUH | (B BHIE CBO€OOpPa3HOro JIMCTHH-
ra porpamMel); puc. 3.5 sBIsSETCS MOBTOPEHUEM pHC. 3.3.

5. B jMcceprauuu comepikarcsi HEKOTOpBIE pPAacXOoXIeHHS B 0003HAYEHHSX.
Hanpumep, Ha puc. 1.7 (a) 1 (0) oJHaKOBbIE BbIBOJIbI OJHOMEPHOIO PACIIPEAEIEHHOTO

MOJIYIPOBOJHUKOBOIO JaTYMKa 0003HAYeHbl pa3HbIMU LUPpaMU.

JOKTOpa (H3HMKO-MaTeMaTH4YeCKHMX Hayk, npodeccopa CraByTckoro JleoHHaa

AnartonseBuva. OT3BIB MOJOKHTEIBHBIN. 3aMeUaHH:



1. JIMCKyCCHOHHOE 3aMedaHHe I10 KaTeropuajJbHOMY alrapary IUCCepTaluH:
NpeACTaBIAETCs, YTO 00BEKT MCCIIEOBAHUS ClieloBalo cHopMyInpOBaTh 0onee 0000-

IICHHO.

2. OLeHKH WHEPIMOHHOCTH U3MEpPEeHHs TEMIIEPATYpPHBIX IOJEH ClIeJIaHbl, OIHAKO
OCTaeTcs HENOHATHBIM, KaKoe BpeMs H3MepeHHi TpeOyercs IUIA HolydeHHs 0003Ha-

YECHHLIX B pa60Te TOYHOCTHBIX XapaKTepHCTHK? Kak YCPEOHATE NMOJIYYCHHBIC I{EIHHBIE?

3. He H3Mepsyiachk CKOpPOCTh IMOTOKA, H MMO3TOMY, [10-BHIHMOMY, HC YUYHUTEIBAJIOCH

H3MCHCHHE TEMIICPATYPhI, CBA3AHHOC C o0TeKaHHueM OaT4UHKd I[TOTOKOM.

4. Tlpumep BOCCTAHOBJICHUsI TPO(QUIL TeMIEepaTypel, 3aJaHHOro KyCOYHO-

nuHelHoH dyHkuuel (puc. 2.12 b) npeacraBiseTcs Hey1a4HBIM.

5. KaxeTcs M3MUIIHUM HOApOOHOE ONMCaHHe TIPOrpaMMHOM peanusaiyy (B 1. 2.3)
aITOPUTMa HU3MEPEHHs TEMIIEPaTYPHOTo MO MPEeUIOKEHHBIM METOAOM. DTO MOXKET
pPacCMaTpUBATECA TONBKO KaK JIEMOHCTpalHs KBalu(pHUKaUMM auccepraHta. MoxHO
ObIJIO ObI OrPAaHUYUTHECSH PACCMOTPEHHEM BOIPOCOB YHCIEHHOIO PELICHHs ypaBHEHHH

Pukkatu u (I)pe,uronLMa, BXOOANIMX B aJITOPUTM U3MEPEHHNS,

6. PexoMeHaUMK U TIEPCIIEKTHBBI UCIIONB30BAHMS Pe3yIbTaTOB U3 TEKCTa paboTh

MMOHATHBI, HO HX CJI€A0BAJIO OBl C(i)OpMYJ'II/IpOBaTb OTACJIbHBIM ITYHKTOM.

7. K Hemoctarkam ohopMIIeHUs ClIeyeT OTHEeCTH He Be3Zle BhIIEPXHaHHBIA MeX-

CTPOYHBIH MHTEPBaJl, OTCYTCTBUE TEKCTOBBIX MTOACHEHHUH B NPUIOKEHHUAX.
OT3bIBBI Ha aBTOpedepar nuccepTaLuu:

OT3bIB ANTaliCKOro rocyIapcTBEHHOTO YHUBepcurTeTa, kadeapsl «Paguopusuxu u
TEOPETHYECKON (PU3HUKHY», MOAMKMCAHHBIA ToueHTOM kadenpsl PT® Antl'Y, kanauia-

ToM TexHuuyeckux Hayk CypaHoBbiM A.5l. OT3bIB OMOXKUTENbHBIA. 3aMEUaHHUS:

1. IlpuBeiéHHBIEe HA PUCYHKAX 2 U 5 CXeMbl BKJIKOYEHHS AaTYMKa HECKOJIBKO OT-
JUYalOTCA TI0 CBOEMY CMBICIY, B YaCTHOCTH BKJIFOYEHHEM Harpy304yHOr'0 pPEe3UCTOpa.
Kpome toro, B TekcTe aBTOpedepara HeT 00bACHEHHS [TOCIEA0BATEIbHOMY BKIIIOYEHHIO
(MM CYMMHPOBAHHIO HalpsKeHUH) FeHepaTopoB TPEYrOJIbHOTO U CHHYCOMJAJIBHOTO
CUTHAJI0B. MOXHO, HaBEpPHOE, TOJBKO JOTafblBaThCsA, YTO 3TO CAENAHO IS H3MEPEHUs

i depeHIMaTbHON TPOBOUMOCTH.

2. INpescTaBnsercs, 4TO CoAep)KaHHe YeTBEPTOI I71aBbl JUCCEPTALMH B aBTOpede-
paTe U3JI0KEHO BEChbMa KOHCIIEKTUBHO, & [IePBBIif MyHKT OCHOBHBIX BBIBOIOB 110 pabote

UMeEET JAeKIapaTUBHBIN XapakTep.



O13b1B PefepanbHOr0 rocyAapCTBEHHOIO OIOIKETHOr0 00pa3oBaTeIbHOIo yupe-
JKIEHUs BhICIIero obpasoBanus «HauwoHaNBHBIM HcclenoBaTelbcKuil MoOpaOBCKHH
rocynapctBeHHbI yHHBepcuTeT uM. H.II. Orapésa», moanucaHHelid 3aBelyIOLIMM Ka-
dbenpoit « INeKTPOHUKH W HaHORJEKTPOHUKU» KaHAUAATOM TEXHUYECKMX HayK, JOLEH-

toMm BecnanoseiM H.H. OT35IB 1TOJTOXUTENBEHEIH. 3aMeYaHUsI:

1. B aBTropedepare moapobHO pacKpbITO COAepXKaHKe NEPBLIX TPEX I1aB, a Coaep-
KaHHIO YeTBEPTOH IIIaBbl yIelieHO Masio BHUMaHus. CirenoBaiio Obl NoApoOHee OMUCaTh
npeanaraeMelii mpubop (CTPYKTYPHYIO CXeMy YCTPOHCTBa M OJIOK-CXEMY alropurMa
IIporpamMMbl) U MPHBECTH MOJTy4YEHHBIE OLEHKH €ro TEXHHKO- SKOHOMHYECKHX TOKa3a-

TeJe.

.4 HGHCHO, [IO4YE€MY YHCIIO YYBCTBUTEIIBHBIX DJIEMEHTOB B JUCKPETHOM ITOJYIIPO-
BOJHHUKOBOM JaT4YHKE, KOTOpBIﬁ HMCIIOJIB30BaH NJIsI 3KCTIEPUMEHTAIBHOI0 UCCIIE10OBAaHUA

PeINIOKEHHOTO METO/1a, BEIOpaHoO paBHBIM 97

3. Cieayer OTMETHTh OTHOCHTENIBHO HHU3KO€ KadecTBO IPHBEIEHHBIX (oTOrpa-
¢wuii, HanpuMep, KOHCTPYKIIMK JUCKPETHOrO NaTyHKa Ha pHc. 46, a TAKXKE HA CXeMe Ha

PHC. 4a He NPUBEJCHBI COENHHEHHA HCTOYHUKOB CUI'HAJIOB K TaTHHUKY.

Ot361B MHCTHTYTa BHIYMCIMTEIFHON MaTeMaTHKH M MaTeMaTH4YeCKOH reo(Qusuku
CO PAH, noanucaHHbli I1aBHEIM HayYHBIM COTPYJIHHKOM [.T.H., Ipod). XaipeTauHo-

BbIM M.C. OT3bIB ITOJIOKUTEIBHBIH. 3aMeYaHus:

1.B aBTopedepare muccepraliil OTCYTCTBYIOT CBEIEHHS O CKOPOCTH CXOJIHUMOCTH
aJICOPUTMOB pelleHUs 0OpaTHOW 3ala4yM, MOCKOIBLKY OHH BJIHMSIOT HA MPOU3BOIUTENb-

HOCTDb H3M6p€HHfI.

2.U3 aBTope(bepaTa HEACHO, YYHATBIBAETCA JIM CKOPOCTH NOTOKOB Ira3oB, *XKHUAKOCTH

TIpH U3MEPCHHH TEMIICPATYPHOI'O ITOJIA.

Ot3b1B AO «["ocynapcTBeHHBIH Hay4uHblH HeHTp Poccuiickoit ®Penepanuu — Puzn-
KO-dHepretuueckuid uHCTUTYT» MM. AW Jlelinynckoro» (AO «I'HL] PO - ®3M», noa-
MMCAHHBIA TMIABHBIM HAYYHBIM COTPYJHHUKOM JOKTOPOM TEXHHUYECKHX HayK, Ipodec-

copom KebGanze boprcom BukropoBruom. OT3bIB OJI0XKHUTEIbHEIN. 3aMeYaHus:

1.B aBropedepare Ha ¢.10, 1.3 He yKa3aH BHI OTHOCHTEIBHOH OLIMOKH H3MeEpe-
HHUS BXOIHOM MPOBOJUMOCTH - CHCTeMaTHuecKasl, cliydaiiHas, cymMmMapHaa? B aTom xe

MYHKTE: Ha 4YeM OCHOBaHO cooTHowenue A7l ~2AT 7 Moxer BepHee

AT ~3AT, .. 2

Cp.KB.



2. B tekcTe aBropedepara (c.14) He nosicHseTCA, Ha YeM OCHOBaHa (popMmyJia s

MaKCHMAaJIBHOIO YHC/ia TOYCHUHEBIX JaTUUKOB Nmax ?

3. U3 Tekcra aBTopedepaTa HesACHO, HACKOIBKO YHHBEpCcallbHa PEKOMEHALHA 110
IPaHHYHOMY 3HAYEHHMIO MOTPELIHOCTH U3MEPEHHUs TTPOBOAUMOCTH 2% 11 MPUMEHEHHS
MeToa peryispusaunu (c.12 m.4)?

Omspie ®TBOY BO «UyBarckuii rocyaapcrseHHblil yHusepcuteT umenu W. H.
VbpSHOBa» TOANUCAHHEIN JekaHoM (akyibTeTa pagrodIeKTPOHUKU M aBTOMATHKH
JIOKTOPOM TeXHHYECKHX Hayk, mpodeccopom OxotkunbiM ['.I1.. 3ameuanus:

1. Kak cnenyer u3 conepxanus paborsl (n. II aBropedepara), B 4-if rase nuc-
cepTaLyy MpeUIoKeH MPHOOP KOHTPOJISA TEMIIEPATypPHBIX MOJEH B HEM30TEPMUIECKUX
notokax. OnHaKo, B aBTopedepare OTCYTCTBYIOT KaKHe-1100 CXeMbl MpHOOpa WK ero
OT/ENbHBIX 610K0B. B TO ke BpeMs MMeeTcs MeHee HH(GOPMATHBHBIA rpaguyecKii Ma-
Tepua, HalpuMep, puc. 5 1 6.

2. Hamo OTMETHTh HU3KOE KadecTBO HEKOTOpbIX (oTorpaduii. B yacTHOCTH, Ha
puc. 46 ¥ 5T HEBO3MOKHO PacCMOTPETh KOHCTPYKUHMIO TUCKPETHOTO JaTYMKa, UCIIONb-
30BaHHOTO B YKCIEPHMEHTAILHON YacTH AUCCEPTAlHOHHON paboTEL.

Bri60p 0(pHIMATBHEIX OMITOHEHTOB U Bedylleil opranu3aluuu 000CHOBBIBACTCS TEM,

4TO.

Vurako Ilerp Apxunosud, HOKTOp TEXHHYECKHX HayK, MpO(MECccop SBIACTCS
KPYIIHBIM CIIELMATHCTOM 0 aHAIW3y M CHHTe3y MHOTOCITOHHBIX HeoxHOpoaHbIX RC-
3IEMEHTOB M YCTPOHCTB C pacrpejie/iuTenbHbIMU napamerpamu. CrnaByTckuit Jleonnn
AHaToJbeBHY, JOKTOP (H3.-MaT. HayK IIpodeccop, ABIAETCH U3BECTHBIM CIELUATACTOM
B 0OJIACTH YIBTPa3BYKOBOIO KOHTPOISL U JAMArHOCTHKHM TypOyJIEHTHBIX MOTOKOB rasa,
dejiepanbHOE TOCYIaPCTBEHHOE YHHTapHOe NpeanpusTHe «Bcepoccnickui HayqHO-
WCCIIeI0BaTeIbCKUH HHCTUTYT pacxogomeTpur» r. KasaHb, ABageTCsi FOJIOBHOH Hay4-
HO-HCCIIeI0BATENILCKON opraHu3alueil B cTpykType dejiepalbHOr0 areHTCTBa M0 TeX-
HHUYECKOMY PeryJMpOBaHUIO U METPOJIOTUH B 001acTH obecredeHus eIMHCTBA H3Mepe-
HHI pacxofa U KOJWYeCTBa JKHUIKOCTH, ra3a, ra30’kHIKOCTHBIX TOTOKOB, a TAKXKE ypOB-

HA 1 BMECTHMOCTH.

O6a omnmoHeHTa W MPEACTABUTENM BeAylLleH OpraHus3alvd MUMEHT AO0CTaTO4HOe

KOJIMYECTBO MMyONIUKalKi, OJIM3KMX M0 TEMaTHKE C JUCCepTaluel coucKaTens.

ﬂHCCBpTaHHOHHBIﬁ COBET OTMEYaeT, YTO Ha OCHOBAHHH BBIMOTHEHHBIX COUCKATE-

JIEM HUCCIIeJOBAHHH:

PaszpaGoTanbl MeTOX U NpUOOpP paclpeieSeHHOTO KOHTPOJIA U MU3MEPEHUA TEM-

NnepaTypHbIX MOJIEH B HEHU30TCPMHUYCCKUX IMOTOKax XHUIAKOCTH U rasa Ha OCHOBE OJHO-
8



MEpHO# pacrpeeneHHON MOy IPOBOAHUKOBOH p-n-p (WK n-p-n) CTPYKTYpBI, YTO 3K-
BUBAJICHTHO KOHTPOJIIO C MOMOIIBIO GOJIBIION0 MHOKECTBA TPAAUIIMOHHBIX TOUEHHBIX
[aTYMKOB, PACLIHPEHHI0 QYHKIMOHAIBHEIX BO3MOKHOCTEH U 3P GEKTUBHOCTH CPECTB
KOHTpoJs. Pa3spaGoTaHHBI METOJ OTpa)aeT COBPEMEHHYIO TEHACHLHIO Mepexoza oT
TPaIMIMOHHBIX TOYEYHBIX METOJI0B H3MEPEHHUs M KOHTPOJIS K pAacNpe/ie/ICHHBIM METO-

nam;

NpesIoKeH HOBBIH MOAXO K MOCTPOSHHIO MPUOOPOB st KOHTPOJIS TEMIEpaTyp-
HBIX TOJIeH B HEH30TEPMHUYECKUX IOTOKaX JKHIKOCTH U rasa Ha OCHOBE OJJHOMEpHBIX
TPeXCIOHHBIX p-n-p (MJIH N-p-n) CTPYKTYpP, OCHOBAHHBIM HA W3MEPEHHUH BXOJHOH IIpo-
BO/JIMMOCTH pacIipe/ie/ieHHOH p-n-p (n-p-n) CTPYKTYpbl, NapaMeTpHIECKH 3aBUCALIEH OT
KOHTPOJIMPYEMOT0 TeMIIEpaTypHOro noJisi. Pe3ynpraToM H3MEpEHHS W KOHTPOJIA SBJIA-
eTcs mojlydeHre mpoduis TeMIeparyphl IIOTOKa MO UIMHE PACIPeIeIeHHOr0 naTiuKa,

YCTAaHOBJICHHOTO B HaberaroueM HEHU30TCPMHIECKOM ITOTOKE KUOKOCTH U ra3a,

10Ka3aHa [IEpPCIIEKTUBHOCTh HCTIONB30BaHMs PETOKEHHOT0 METOAA U IPHOOPOB
pacrpe/ie]IeHHOTO KOHTPOINs Ha 6ase OIHOMEpHBIX TOJTYIPOBOJHUKOBBIX paclpene-
JIeHHBIX CTPYKTYp B CPEACTBaX KOHTPOJS M H3MEPEeHHs TeMIEpaTypPHbIX IOJEH B He-
M30TEPMUYECKUX ITOTOKAX KUAKOCTH M rasa, B TEXHOJIOIHYECKUX YCTAHOBKAX, B Hay4-
HBIX DKCTIEDUMEHTAaX B THIPO- M adPOJMHAMHKE H T.JI., TEePCIeKTHBHOCTD Takke o0y-
CIIOBJIEHA BO3MOXKHOCTBIO MIPOH3BOACTBA MPEAIOKEHHBIX Paclpe/Ie/IEHHBIX JaTYHKOB H
pUGOPOB Ha OCHOBE COBPEMEHHO MOITyITPOBOIHUKOBOH HHTETPANBHON TEXHOIOTHH;

BBeJleHO HOBOE TMOHSATHE «paclpeeIeHHOr0 KOHTPOJIsS HEH30TePMUICCKHX TTOTO-

KOB JKHIKOCTH U raza Ha OCHOBE TPeXCJOWHON OHOMEPHOH TOTyIIPOBOAHHKOBOU p-N-

p (W11 n-p-n) CTPYKTYPHI».

TeopeTﬂqecKaﬂ 3HAYHUMOCTE HCCJIeJOBAHHA obocHOBaHA TeM, 4YTO:

JloKa3aHbl, HAYYHO 06OCHOBAHBI METOZ ¥ BO3MOXKHOCTb IOCTPOEHHs Ipubopa Juts
W3MEpEeHHs ¥ KOHTPOIs TEMIIEPaTYpPHOro TONA IO JAHHBIM M3MEPEHHH BXOJHOHW
NIPOBOIMMOCTH PACTIPE/ENIeHHON ONTYTPOBOJHAKOBON TPEXCIOHHOH p-n-p (n-p-n)
CTPYKTYpbl Ha OCHOBE pelLIeHHH 00paTHOH 3a/1a4H, BKIIOYAIOIIEH pellieH!s ypaBHEeHHS
PUkkaTH M MHTerpaisHoro ypaHeHus @pearonbMa MepBOro poja, CBA3BIBAIOLINX
BXOIHYIO U JIOK&IbHY nu(pepeHIHatbHyl0 NPOBOIUMOCTH p-n-p (KK n-p-n) cTpyk-
TYPEL;

NPHMEHHTE/ILHO K TpoGieMaTiKe auccepTalui 3QGeKTHBHO HCTIOMB30BaHbI TEO-

pUsl MHTETPAlbHBIX YPaBHEHUH, TeOpUs HETHHEHHBIX nuddepeHUraTbHbIX YPaBHEHHH,
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TEOpHs CHCTEM C paclpe/ieieHHBIMA IapaMeTPaMH, MEeTO/Ibl IMHEHHOH (B JaCTHOCTH,
MaTpUYHOMN) alrebpsl, METObI PETYIApU3alMi 0OPAaTHBIX ONEPATOPHBIX 3a/1a4 MaTeMa-
TUYeCKOM (PU3MKH, METO/IbI CTATHCTHYECKOH 00pabOTKHU KCIIEPUMEHTAILHBIX NaHHBIX;

H3JI05KEHbI TEOPETHYECKHE MOJIOKEHMs, OIMCAHBl HANpaB/IeHUs ¥ HeOOXOMMMBIe
YCJIOBUSI UCTIOJIB30BaHMs ITIPETIOKEHHBIX METOJOB PacTpe/ieleHHOr0 KOHTPOJLS; IIpo-
aHAJIM3MPOBAHEI TIOTEHI[HANbHbIE BO3MOKHOCTH M TEXHUKO-IKOHOMHYECKHE MOKa3aTe-
/I TIpHOOPOB, HCHONB3YIOUMX pa3paboTaHHble METOM VISl NPOBEACHHS U3MEPEHUH U
KOHTPOJIS TeMIepaTypPHBIX I10JIEH;

packpbiTa npobjeMa paclnpee’eHHOr0 KOHTPOJIST HEH30TEPMHYECKHX ITOTOKOB
JKUIKOCTH ¥ ra3a Ha OCHOBE TPEXCIONHOW OJHOMEPHOH MOJIyNpOBOJHHKOBOH p-n-p
(MJIKM n-p-n) CTPYKTYPHI,

M3y4YeHbl YHCICHHBIH M3MEpHUTENbHBIN alropUT™, pasiuyHble (akTOpb! (ITorpem-
HOCTh BXOIHOM H3MEPHUTENFHON MH(OPMalliM, 3HAUCHUs TapaMeTpa peryispu3aluH,
IIar JMCKPETHOW CETKH, JAMANa30H 30HIMPYIOIIEro CUrHalla U T.1.), BIMAIOIINE Ha Ka-
YeCTBO U MOTPELIHOCTH MPEAJIOKEHHOI0 METO/[a KOHTPOJIA W H3MEPEHUS
npou3BeJeHa MOJAEPHH3ALMSA CYUIECTBYIOIIEr0 YHCICHHOIO0 alropuTMa HaXOXICHUS
3]IEMEHTOB MATPHUI[Bl YYBCTBUTEJbHOCTH, ABJIAIOIIEHCS NUCKPETHBIM aHAIOroM sjpa
HHTETPaIbHOTO YPAaBHEHHS.
3HaveHHe MOJIYYEHHBIX COHCKaTeJeM pe3y/JbTaTOB HCCIeNOBaHUA NN TMPaKTHKH
MOJTBEPKAAETCS TEM, YTO:
pa3paGoTanbl U BHeAPEHbI ONBITHEIE 00pasibl MPUOopa i OCHOBHBIE DIEMEHTBI MOy~
IPOBOIHUKOBBIX PacIpefieNeHHbIX ¥ TOYEYHBIX CEHCOPHBIX CHCTEM B BHIE OTICIBHBIX
JIATYHKOB, TIPOTPAMMHBIX CPE/ICTB, MPAKTHYECKUX PEKOMEHIaluH no paspaboTke, MeTO-
MK M3MepeHHil 1 aHanu3a Ha OCHOBE MOJYIPOBOIHUKOBBIX P-N-p (WM N-p-n) CTPyK-
TYP;
onpeaesieHbl EPCIeKTHBbI MPAKTHYECKOTO HCIONB30BaHHs MOMYIPOBOJIHHKOBBIX pac-
IpeleleHHbIX JaTYHKOB [P U3MEPEHUH TEMIIEPATyPHBIX M0JIeH B HEM30TEPMUIECKUX
TTOTOKaX JKUJKOCTH U rasa;

CO3AaHBI MAKET YCTPOHCTBA M MPUGOP KOHTPOJIS TeMIIepaTypPHBIX IOJIeH, peaau3yrole-
O MPeI0KEHHbBIH METOI;

npeAcTaB/IeHbl METOIUYECKHE PEKOMEHAIMH TI0 JalbHeHIIEMY COBEPLICHCTBOBAHHUIO
MeTOo/la KOHTPOJISI TEMIIEpAaTypHbIX MOoJeH B HEM30TEPMHYECKUX MOTOKAX JKUIKOCTH U
rasa, peKOMeHJaliH 10 ONTHMATBHOMY BbIOOpY 3eMeHTHOH 6a3pl mpubopa s co-
371aHUs AaBTOMaTU3UPOBAHHBIX CHCTEM KOHTPOJIA M M3MEpPEeHHUs I[IPU peanu3alud Ipe-
JIO’K€HHOT0 METOoJa.

Ouemca JOCTOBEPHOCTH pPe3yJbTAaTOB HCC/IECI0BAHHS BBISIBHJIA:
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AJIA DKCNEPUMEHTAIBHBIX paboT MONTYyYeHO Ka4eCTBEHHOS M KOIHYECTBEHHOE COBIA-
JeHHe Pe3yJIbTATOB MATeMaTH4eCKOrO MOJENMPOBAHMSA C pe3y/bTaTaMu (U3HYECKHX
3KCIIEpPMMEHTOB, PE3yJIbTaThl H3MEPEHUH ONBITHBIX 00Pa3LOB M3MEPHTENBHBIX CHCTEM
CpPaBHMBAIKCH ¢ U3MEPEHHUSIMH [TOBEPEHHBIX NMPUOOPOB M JaTUMKOB, IIOKa3aHa BOCIIPO-
W3BOJMMOCTE Pe3yJIbTaTOB, YHCIEHHOE PEeLIeHHe MAaTeMaTHYeCKUX 3a7ad, MOIeTNpOBa-
HUe M aBTOMATH3allks H3MepeHHH MPOW3BOIUIHMCH C HCIIOJB30BAHUEM COBPEMEHHBIX
KOMITBFOTEPHBIX JIHIEH3HOHHBIX ITaKeTOB TPUKIAIHBIX POTPaMM, B TOM YHCIIE, CPEJIbI
rpaguyeckoro nporpammuposanus LabVIEW;

TEOpHs COIJIAacyeTcsl C IMOJOKEHUAMH (QyHJIaMEHTANIbHBIX HayK M IMOCTPOEHA Ha U3-
BECTHBIX METOJAX PelIeHHs M PeryJapH3alil HEKOPPEKTHRIX 00OpaTHBIX 3a[a4 MaTeMa-
TUYECKON (DU3HKH;

naes GasMpyercsi Ha MOCTPOSHUM MPHOOPOB PpACMpeeseHHOro KOHTPOIIA TeMIepa-
TYpHBIX TOJIel B HEM3OTEPMUYECKHMX [OTOKAX HKMIKOCTH M ra3a Ha OCHOBE TPEXCIIOH-
HBIX P-N-p (MJIM N-p-n) MOJTYNPOBOIHMKOBEIX CTPYKTYp, 6asrca COBpEMEHHOH dIeKTPO-
HUKH U TIOJIyITPOBOJHUKOBO HHTErpajlbHON TEXHOJIOTHH;

HCMOJIb30BAHbI CPABHUTE/IbHBIE JaHHbIE B paMKax pacCMaTpHBaeMOHM TEMaTHKH, B
YaCTHOCTH, CBeJeHHs 00 H3BECTHBIX HEINpPepBIBHO-PACIpPE/IC/ICHHBIX U JHUCKPETHO-
pacnpesielieHHbIX (KBa3HpaclpeeeHHbIX) BOJOKOHHO-ONTHYECKUX JaTYMKaX W WHTE-
rpaabHEIX MU(PPOBBIX MOJIYIPOBOJHUKOBBIX JaTUHKax, O0be[MHEHHEIX Yepe3 MOC/IeN0-
BaTEJIbHBIA HHTEp(EHC U Ip.;

YCTAHOBJIEHO Ka4eCTBEHHOE M KOMMYECTBEHHOE COBMALCHUE PEe3YJIbTaTOB M3MEPEHHS
TEMNEPATYPHOTO MO MPEIJIOKEHHBIM METOIOM C PEe3yJIbTaTaMHM HE3aBHCHMBIX KOH-
TPOJIBHBIX M3MEPEHHH, OKa3aHbl CPABHUTEIbHBIE TEXHUKO-DKOHOMHYECKHE IOKa3aTe-
A ¥ TPEUMYLIECTBA MPEIIOKEHHOIO aBTOPOM METOa KOHTPOJIS TeMIEPaTypPHBIX IO~
Jei B HEM30TEPMHUYECKUX MOTOKAX MKHUAKOCTH U rasa;

MCIOJIb30BAHBI COBPEMEHHBIE ABTOMATH3MPOBAHHbBIC METO/BI H3MEPEHHs U LH(POBOK
06pabOoTKM JaHHBIX, MOJTYYEHHBIX MPH KCIEPUMEHTAIBHOM UCCIIEIOBAaHUH TOJYIPO-
BOIHHKOBBIX P-n-p (N-p-n) CTPyKTYp.

JIn4HbIA BKJIAA COHCKATE/S 3aKIII0YAETCs B HEMOCPEAICTBEHHOM Y4acTUH B pas-
paboTKe, IPOrPaMMHON peau3aL|y U YUCIEHHOM HCCIeI0BaHHHU Pa3paboTaHHOro Me-
TOJA pacrpeeNeHHOr0 KOHTPOJIs TeMIIepaTyPHBIX MONeH, B pa3paboTKe SKCIepUMEH-
TaNpHOrO CTEHIa, B MOATOTOBKE, MPOBEACHUH M OOOOLIEHHMH DE3yJIbTATOB JKCIEPH-
MEHTAJIBHOT'0 MCClIeIOBaHMs ONBITHOTO 0Opa3ia npubopa, B pa3paboTKe CTPYKTYpPHOM
¥ (DYHKLHOHAIBEHOM CXeMbl aBTOMAaTH3HPOBAHHOTO NMpUbopa Ui U3MepeHHs TeMrepa-
TypHBIX Tonell U GopMEpoBaHUU TPeGOBAHMH K OTAEIBHBIM (YHKUHOHANBHBIM OJ10-

KaM, B IOATOTOBKE MTyOJIMKaIKii 10 BBIMOTHEHHOH padoTe.
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Ha 3acenanuu 20 centsi6ps 2019 roja quccepTrallMOHHBIN COBET MPUHAI PELLIEHHE
npucyauts Moxammeny Kxanumo Cyntany Adaysiie ydeHyro cTeleHb KaHIuaara Tex-

HHUYECKHUX HayK.

[Tpu npoBeaeHUH TaliHOTO roJIOCOBAaHHUS JUCCEPTALMOHHBIA COBET B KOJIUYECTBE
18 uenoBek, U3 HUX 5 HOKTOPOB Hayk 1o crneunansHocty 05.11.13 «IIpubope! ¥ MeTOIBI
KOHTPOJIS MIPUPOJHON Cpejibl, BELIECTB, MATEPHAIIOB M U3JEJIUN», Y4aCTBOBABIIUX B 3a-
cellaHuM, U3 26 4yeloBeK, BXOIAILIMX B COCTaB COBETAa, JOMOJIHUTEIBHO BBEIECHBI Ha pa-
30BYIO 3amiuTy () 4enoBek, MporoJiocoBaiu: 3a — 17, NpOTHUB - HET, HEAECHCTBUTEIEHEIX
Oronnerenei — 1.

3am. npecenaTens LLHccepTauuégﬁi@xdfTfi:di?fé'pah

ﬁ: OrPH
~ [

VY4eHbIN ceKkpeTaph AHCCEPT

Jlata obopmienns 3aKirouer 20.09.2019 r.
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