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PE®EPAT

Jlunnomuast padora 49 c.; 32 puc.; 3 Tabin.; 16 HCTOUHUKOB.

TEHEPATOP, I'VH, TEHEPATOP KOJIITUTIIA, LC-TEHEPATOP, RC-
TEHEPATOP,  YACTOTHASL  MOAYJISLUS,  AMIUIUTYJHAS
MOJIVJIALINSA, PE3OHAHCHAS YACTOTA, JEBHAILMSA YACTOTBHI,
CIIEKTP, MOJIEJTMPOBAHUE, ®YPHE-AHAJIN3, BAPHUKATL
YACTOTOMEDP.

Ilens paborel — uccnenoBaHne pexuMoB pabotel I'VH ¢ pasnuunoi
AMITIMTYI0M TeHEpaLMY M YaCTOTHOH MOAYNIALUEH, a TakXkKe pa3paboTKa METOTUKH
U3MEPEHUs AEBHUAIIU YaCTOTHI.

OO0beKTaMHd  HCCIENOBAHMA  SBJISETCS  TEHepaTop,  YIpaBlIsieMbli
HAallpsLKCHUEM H JdeBHallvs 9acTOThI.

BruiGop 06BekTa HccnemoBaHUs OOYCIOBICH CO3JaHUEM H BHEIPEHHEM
BeIcCOKOYacToTHOro I'YH fs anmapatypsl CBsi3W, MOIYJISAIMUA H BbIOOpa KaHala
CBSA3U.

Jna mogenmuporanus I'YH npumMensercs nporpamMma CXeMOTEXHHYECKOTO
moaenupoBanusa LT Spice.

PesynmpraTaMu padOTBI ABJIAIOTCA pa3paboTKa JIByX CXEM T'eHEpaTopoB,
OCHOBaHHBIX Ha eMKOCTHOH TpexTouke (reHeparop Konmurna) B cpene LTSpice. Io
pe3yibraraMm MOJIeTMpOBaHUs Oblna BpIOpaHa HamOolee NpUEMIIEMas CXeMa.
BriOpanHast cxema Obuta cnasgHa. CoOpaHa ycTaHOBKa /I MCCIICAOBAHHSA CXEMY
I'VH ¢ nomomsio ocuuuiorpadga u dwactotomepa. Paspaborana MeToauka
U3MEpPEHHs JCBHAIlMM YacTOTHl, KOTOpas 3aKIOYacTCs B 3aMEHE KaTYIIKH
HUHIYKTHBHOCTH Ha JPYTYyO KaTyIIKy AJIs MONaJdaHUs B AMalla3oH 4acTOTOMETpA.
JIaHHYIO METOIUKY MOYKHO IIPUMEHSTh, €CIIM HET B HAJIMYHM aHAIH3aTOpa CIIEKTpa
WK BEICOKOYAaCTOTHOIO YaCTOTOMETPA.



PO®EPAT
JlpimmoMuas padbora — 49 c.; 32 man.; 3 tabn.; 16 kpbIHiLL

I'EHEPATAP, 'KH, TEHEPATAP KOJIIIIIA, LC-I'EHEPATAP, RC-
T'EHEPATAP, YACTOTHAA MAIYJIALIBIA, AMIUITYIHAA
MAZIVJIALBISA, P33AHAHCHASA YACTATA, ASBIALBLIA YACTATLI,
CIIEKTP, MAIDJIABAHHE, ®VP'E-AHAJII3, BAPBIKAIL, YACTATAMEP.

MbsTa pabotsl — facneaBanHe pakbiMay npans! I'KH 3 posnait ammnitynai
reHepanpli i 9acToTHail Mamy/UILBIIH, @ Takcama paclpaloyka MeTOJBIKI
BBIMSIPIHHS ADBISALbI 4aCTOTHI.

AB'exkTami JaciiemaBaHHs 3'syiselllia TeHepaTap, KipaBaHbl HaNpyXXaHHEM i
IOBISILbIA YaCTATEL.

Bribap ab'exra jacieqaBaHHs aOyMOYJIEHBI CTBapdHHEM 1 yKapaHEHHEM
BoicokayactotHara ['KH s amapatypbl cyBsizi, MalyJisilbll 1 BblOapy KaHaia
CYBSI3I.

Jnsa mampussadas ['KH  mpeiMsHsela mparpama  cXeMaToxHiuHara
mamamsiBannsa LTSpice.

BeiHikaMi mpambsl 3'SynsSioniia pacmpanoyka JByX CXeM TIeHepaTapay,
3acHaBaHbIX Ha reneparap Konmina y acsapoaasi LT Spice. ITa BeiHIKax MaadisaBaHHs
Gwta abpanas HaMOONBIN TpBIMajbHAs cxema. AOpaHas cxema Oblna 3TaBaHa.
Cabpana Ycranoyka i pacnenasanss cxemsl ' KH 3 mamamorait acupuiorpada i
yactaramepy. PacrpanaBana MeTOJbIKA BBIMSAPIHHSA JDBIiALBIl YaCTaThl, SAKas
3aKJII0YAEeIIa ¥ 3aMeHe KaTyIIKi IHTYKTBIYHACI Ha IHIIY0 KaTyHIKy, ka0 Tparilb
y IbIANa30H yacToToMeTpa. J{a/3eHyi0 MEeTOIBIKY MOKHA Y’KbIBallb, Kalll HaMa ¥
HasyHACIli aHami3arapa CeKTpy ado BLICOKa4acTOTHAra YaCTOTOMETPA.



THE SUMMARY
The graduate work — 49 pages; 32 images; 3 tables; 16 references.

OSCILLATOR, VCO, COLPITS OSCILLATOR, LC-OSCILLATOR, RC-
OSCILLATOR, FREQUENCY MODULATION, SWING MODULATION,
RESONANCE FREQUENCY, FREQUENCY DEVIATION, SPECTRUM,
SIMULATING, FOURIER ANALYSIS, VARACTOR, FREQUENCY METER

The task of graduate work is the research of modes VCO with different swing
of oscillation and frequency modulation also making of methodology of deviation
measurement of frequency.

An item of researching is the VCO and deviation of frequency.

The choice of item of researching is conditioned by production and
embedding of the high-frequency VCO for communication equipment, modulation
and choice of communication channel.

For the VCO modulation was used the schematic design program LTSpice.

Results of the work are two circuits of VCO based on Colpits oscillator, their
simulation in LTSpice. The best circuit was chosen using results of simulation.
Chosen circuit was soldered. Equipment for researching of the VCO circuit was
created using an oscillograph and a frequency meter. The methodology of deviation
measurement of frequency was made which implies to change the inductor to hit the
frequency meter range. This methodology is used when there is no a spectrum
analyzer or there is no a high-frequency meter.



