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PexBi3utu Hakasy MOH / Haka3y 3aKjazy:
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KpnnoukiH PomaH Bosopumuposuy

2. Krinochkin Roman Volodimirovich

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs
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I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiaai30BaHOi BY€HOI pagH): [ 05.052.02
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET

Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJ1. XMeJIbHUIIbKE 1moce, 95, M. BinHuIs, BiHHULbKYIA p-H., BiHHuLbKa 061, 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOH: BiHHUIbKUIT HAI[IOHAJIBHUI TEXHIYHUIL yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micue3Haxoa>KeHHS: 21021 m. Binaums, ByJ1. XMeJIbHUIIbKE 1oce, 95

dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 59.31.29

Tema guceprauii:
1. PapioBuMipioBasibHi IEpETBOPIOBaYi /1151 BUBHAYEHHS TOBLIMHMU I1J1iBOK HA OCHOBI IPUCTPOIB 3 Bill' €eMHUM OIIOPOM

2. Radiomeasuring transducers to determine the films thickness based on the devices with negative resistance

Pedepar:

1. O6’eKTOM OCIIIIPKEHHS € IPOLieC IEPETBOPEHHS 3HAaY€HHS TOBIIMHYU Y YACTOTHUI CUTHAJ Y YyTJIUBUX
HAaIiBIIPOBiIHUKOBUX CTPYKTypaxX. MeTol0 poOOTH € MiBUIIEHHS YyTJIUBOCTI i pO3AinbHOI 30aTHOCTI
NI€PETBOPIOBAYIB [1J151 BUBHAYEHHS TOBLIVHM IJIiBOK, IPUHLMI POOOTH SIKAX 6a3y€ThCSl HA BUKOPUCTAHHI
(YHKIiOHAIBHOI 3aJI€KHOCTI 4aCTOTU reHepallii TpaH3UCTOPHOI CTPYKTYPHU 3 BillleMHUM OIOPOM Bif, 3MiHU
TOBIIVHY BUMIPIOBaHOTrO Marepiamny. Iy oCArHeHH [TI0CTaBJIEHOI METY BUKOPUCTaHI METOAM, IO IPYHTYIOTLCS Ha
BHMKOPHCTaHHI: METOly YaCTKOBUX €EMHOCTE! Ta KOHPOPMHUX BiZlOOPa’KeHb; METOAY 3MIHHUX CTaHy, Teopii PyHKIii
KOMILJIEKCHOI 3MiHHO{, In(epeH1ialbHOro Ta iHTerpajbHOr0 YMCIeHHs, 1J1s1 BUBHaY€HHS! PYHKIIii IepeTBOPEHHS

Ta YyTJINBOCTi palioBUMIpIOBaJIbHUX [1€PETBOPIOBAYIB TOBIIMHY HA OCHOBI TPUCTPOIB 3 Bif’eMHUM OTIOPOM.



HoBu3sHa oTprMaHuX Pe3yJIbTaTiB M0JIAra€e y TOMY, 110 AJ1s1 CTBOPEHHS IEPETBOPIOBAYIB, IPU3HAYEHUX [1JI4
BU3HA4YE€HHS TOBIIMHU MaTepiay, 37,00yBaueM BIEPILIE 3alIPOIIOHOBAHO CIIOCIO BUKOPUCTAHHSI PEaKTUBHUX
BJIACTUBOCTEN TPAH3UCTOPHUX CTPYKTYP 3 BiJj €MHUM OIIOPOM, 1[0 P€asi3yI0Th IPUHLIMII IEPETBOPEHHS «TOBILIMHA -
4acToTa». Po3po6seHo MaTeMaTU4Hi MOZEJi pafioBUMipIOBA/IbHYX N1€PETBOPIOBAYIB 117151 BU3HAUYE€HHS TOBLUIVMHU
IJTiBOK $IKi, Ha BifMiHY Biff iCHyI0YMX, BUKOHAHI B 4aCOBil 06J1aCTi, 1[0 Ja10 3MOTY OTPUMATH 3aJIEXKHICTb 3MiHU
CTPYMIB i HalIpyr Bif, yacy. YIOCKOHaJIeHO MeTOAM CXeMHO-(PYHKLiOHAIbHOI opraHisaliii pagioBuMipioBaIbHUX
[IepeTBOPIOBAYIB 151 BUBHAYEHHSI TOBIIMHM IIJIiBOK, B SIKKX, HA BiIMiHY Bif iCHyIOUMX, BpaxOBaHO BILJIUB TOBUIMHU
BMMipPIOBAaHOTO MaTepially Ha NapaMeTpHy €JIEMEHTIB CXeM IIEPETBOPIOBAYIB, 1O JAaJI0 3MOTY OTPMMATHU (PYHKLL
[IepeTBOPEHHS], YyTJINBOCTI Ta PO3TiNbHOI 30aTHOCTI. [IpakTH4HA LiHHICTh II0JIIra€e y TOMY, 1110 pO3p006JieHi
MaTeMaTU4Hi MOZeJsi MOXYTb OyTU BUKOPUCTAaHI J71s1 pO3PaxyHKy (PYyHKIii IepeTBOPEHHS, YYTJAMBOCTI Ta iHIIUX
XapaKTEPUCTUK PaliOBUMipPIOBAJIbHUX NI€PETBOPIOBAYIB 17151 BUBHAUYEHHS TOBIUHU. CTBOpEHE IPOrPaMHe
3abe3nedyeHHs, o peasidye IaHi po3paxyHKU. BUCYHYTO peKoMeHallii o010 3aCTOCYBaHHS PaslioBUMIPIOBAIbHUX
[IepeTBOPIOBAYIB y cHCTeMaxX BUPOOHUIITBA IJIiBKOBUX MaTepiaiiB. CTyIiHb BIPOBAKEHHS - pe3yJIbTaTu
IycepTauifiHoi po60oTH BIipoBaakeHo Ha nignpueMcTsi BAT «CBK Bonnpoekr» (M. BiHHUIIS), @ TAKOXK Y HAaBYAJIbHUN
npouec Ha Kapeapi pafioTexHiKM BiHHALIBKOrO HalliOHAJIBHOTO TEXHIYHOTO yHiBepcuTeTy. Cepa BUKOPUCTAHHS -
Ha MiANpreMCTBaX 3 BUPOOHULITBA IIJIIBKOBUX MaTepiasliB, a TAKOX B YCTAaHOBAX, 110 BUKOPHUCTOBYIOTh 260

BUTOTOBJISIIOTh 3aXMCHI IOJIiIMEPHi Ta iHIII IIJ1iIBKOBi TIOKPUTTSI.

2. Object of research is the process of converting the values of thickness in the frequency signal in the sensitive
semiconductor structures. The aim is to increase the sensitivity and resolution of the converters to determine the
thickness of the films, the principle of which is based on the use of the functional dependence of the oscillation
frequency of transistor structure with a negative resistance by varying the thickness of the material being
measured. To achieve this goal used methods that rely on the use of: the partial capacitance method and
conformal mappings, the method of state variables, complex function theory, differential and integral calculus to
determine the transformation functions and the sensitivity of radio transmitters on the basis of the thickness of
the devices with negative resistance. The novelty of these results is that in order to create converters for
determining the thickness of the material by the applicant for the first time proposed a method using reactive
properties of transistor structures with negative resistance, which implement the principle of converting
"thickness - rate". The mathematical models of radio transmitters to determine the thickness of the films which,
unlike existing ones, performed in the time domain, making it possible to obtain the dependence of the voltages
and currents of the time. Improved methods for circuit-functional organization of radio transmitters to determine
the thickness of the films in which, unlike existing ones, takes into account the influence of the thickness of the
measured material parameters of elements of the converter circuit, which made it possible to transform function,
sensitivity and resolution. The practical value lies in the fact that the developed mathematical models can be used
to calculate the conversion function, sensitivity and other characteristics of radio transmitters to determine the
thickness. The software that implements these calculations. Put forward recommendations regarding the use of
radio transmitters in production of film materials. The degree of implementation - results of the thesis introduced
in the company of "SBC Vodproekt" (Vinnitsa), as well as in the educational process at the Department of Radio
Engineering Vinnytsia National Technical University. Scope of use - at enterprises producing plastic materials, as
well as in facilities that use or produce the protective polymer and other film coatings.
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VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
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InenTudikarop ROR: He zacrocosyerscs
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Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

ByacHe IlpizBume Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Azapos Osnekciit IMATpOBUY

Azapos Oznekciit [IMUTPpOBUY

IOpuenko T.A.



