O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U101907

Jep>kaBHUH peecTpauiliHUI HOMeP: 0119U102468

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 25-11-2019

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka Ta BUTOTOBJIEHHS CHHTE3aTOpa CUTHAJIB JIJIs1 PEMOHTY 3aCO6iB KOHTPOJIIO CUCTEM

omnaJsieHHs i KOHAUITiIOBaHHS
IToyaToK eTamy: 06.2019
3akiHyeHHs eTamy: 09.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0cooH (260 ITIB ¢izuyHOi 0c00H): XmenbHULbKNMIA

HalliOHAJIbHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02071234

MicquHaXO,u)KeHHﬂ: ByJI. [HCTUTYTCBKA, 11, M. XMebHULIBKUHN, XMETbHULBKUN P-H., XMeJIbHULIbKA 0011.,
29016, Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380975546925

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB iznuHO0i 0c06H): ToBapuCTBO 3 06MEKEHOIO

BiZ[IOBigaNbHICTIO "ABaKC [HKuHIipiHT"

Kop, 3a €JIPIIOY: 39195568

Micuesnaxo;pxeum:: CBobopu, 70 /112, M. XMebHULIbKUNA, XMEJbHULILKUI p-H., XMeJIbHUIIbKa 0671, 29000,
Ykpaina

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 0382795475, 0382762472

VI. II>)kepeJsia, HanpsiMu Ta o6csaru piHaHcyBauHs [IiP

IlincraBa pjist npoBemeHHs JiP: 52 - norosip 3 BiTunsHAHOW OpraHisauieo (OpraHamu MiCLieBoi paju,

dboHmoM, acorjaniero, KOHIIEPHOM TOIIO)

Hanpsam Q)iHchyBaHHH: 2.2 - IpUKJIaAHi JOCTiIKEeHHS i pO3pOOKHU
Jxkepesa (l)iHaHCYBaHHﬂ

7722 - KOWITH MiZIIPUEMCTB, YCTaHOB, OpraHi3anii YKpaiHu

dakTHyHui 06csar ¢piHaHCYBaHHS (THC. IPH.): 12




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka Ta BUTOTOBJIEHHS] CUHTE3aTOpa CUTHAJIIB IJIS PEMOHTY 32C006iB KOHTPOJIIO CUCTEM OIaIeHHS i

KOHIUIIilOBaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and manufacturing of synthesizer signals for repair of controls for heating and air conditioning

Pedepar yKpaiHCBKOIO:

O6’exT mocCimpKeHHs — rpouecy U@POBOro CUHTE3Yy PaiOCUTHAIB i3 3aJaHNMU XapaKTEePUCTUKAMU Ta
CHHTE3aTOPU YaCTOTH i3 (pa3oBUMU aKyMyJISITOPaMU Y HEIIO3ULIIMHMX CUCTEM YncyieHHs. [IpeameT nociiiKeHHs —
1M(pPpoBi 064K CIIOBANIbHI (PA304aCTOTHI METO[IM Ta 32CO0M CUHTE3Yy PalioOCUrHAJIB i3 3alaHUMU XapaKTepPHUCTUKAMU.
[IpengmMeToM po3pOOKU € CUHTE3aTOP YaCTOTU MPSIMOTO LM(POBOro CUHTE3Y i3 po604nM AianasoHom 1o 10 MI'w.
Merta po6oTy - MigBUIIEHHS YaCTOTHOTO [1ialla30Hy, TOYHOCTI] Ta WIBUAKOCTI CUHTE3y YaCTOTH CUTHAJIIB MIJISIXOM
3aCTOCYBAHHS HENO3ULiTHMX CUCTEM YMCJIEHHS Ta BUKOPUCTAHHI OTPUMAaHUX Pe3yJIbTaTiB /1J1s 100Y10BU IIPSIMUX
1MPPOBUX OOUNCIIOBATILHUX CUHTE3AaTOPIB YaCTOT i CUTHAJIIB AJ1s1 CUCTEM LIMPPOBOro pazio. MeToio poboTu €
CTBOPEHHS HAayKOBO-TEXHIYHOI TPOYKIIii, a caMme po3poOKa Ta BUTOTOBJIEHHS JOCJiHOTO 3pa3Ka CUHTE3aTOPa
CUTHAJIIB CIlelliajibHOi GOPMU 11711 PEMOHTY 3aC00iB KOHTPOJIIO CUCTEM OIaJIeHHS i KOHIUIiI0BaHHS. [Ipu3HayeHHs
po6OTH — BUKOPUCTAaHHS LX(POBOro CUHTE3aTOPA CUTHAJIB Y [IPOLECi PEMOHTY 32C0O0iB KOHTPOJIIO CUCTEM
OTaJIeHHS Ta KOHAMLiI0BaHHS. Pe3ysbTaTOM BUKOHAHHS PO3POOKY Oye CTBOPEHHS 3pa3Ka CUHTE3aTOPa IMPSIMOTO
11(pPOBOro CUHTE3Y i3 HACTYITHUMU [1apaMeTpaMu (MakcrMasibHa CUHTe30BaHa yacTtoTta 10 MI'l, kpok
nepeHasalTyBaHH4 i3 yacToTy Ha 4acToTy — 0,1 '), Ki MOXYTb BUKOPMCTOBYBATHCH TIPU [1J1S1 PEMOHTY 3aC00iB
KOHTPOJIIO CUCTEM OMNAJIEHHS | KOHIULiI0BaHHS. [171aHy€eThCS OTPUMAaHi pe3yJIbTaT BUKOPUCTATH B MOAAJBIINX
pPO3pO6Kax CUCTEM CHHTEe3y CUTHAJIIB crielianbHoi Gpopmu. Po3pobaenuil cuHTe3aTop 6yAe BUKOPUCTOBYBATUCH [1JIs
PEMOHTY 3ac06iB KOHTPOJIIO CUCTEM OIaJIeHHs i KoHJuLiloBaHH Y npoueci BukoHanHst HTP 6ynyTh BUKOpUCTaHi
METOJIY TeOopii paflioTEXHIYHUX CUCTEM, TEOPii BUMipIOBaHb, TeOPii NOxUOOK. EKCiepuMeHTasbHi JOCIiIPKeHHS Oyie
IIPOBEIEHO 3 BUKOPUCTAHHSM JOCJIIHOTO MAaKeTy Ta BUMipPIOBAJIbHUX IIPUJIAAIB, a TAKOXK (Pi3NUYHUX Ta
MaTeMaTUYHUX METO/IB iMiTalliiiHOro MO II0BaHHS IJIIXOM YUCJIOBOIO aHaJIi3y Ta KOMITIOTEPHOTO MOJIEII0OBAHHS

3a JOIIOMOT0I0 IIPUKJIaHOro nakety Altera Quartus II

Pedepar aHIJIiHCBKOIO:

The object of study is the processes of digital synthesis of radio signals with predetermined characteristics and
frequency synthesizers with phase accumulators in non-positioned numerical systems. The subject of the study is
digital computing phase-frequency methods and means of synthesis of radio signals with specified characteristics.
The subject of development is a digital direct frequency synthesis synthesizer with a working range up to 10 MHz.
The purpose of the work is to create scientific and technical products, namely the development and manufacture
of a prototype signal synthesizer of a special form for the repair of means of control of heating and conditioning
systems. The purpose of the job is to use a digital signal synthesizer in the process of repairing the controls of the
heating and air conditioning systems. The result of the development will be to create a sample synthesizer direct
digital synthesis with the following parameters (maximum synthesized frequency 10 MHz, step tuning from
frequency to frequency - 0.1 Hz), which can be used for the repair of control systems for heating and air
conditioning. It is planned to use the obtained result in further development of systems of synthesis of signals of a
special form. The developed synthesizer will be used to repair the controls of the heating and air conditioning
systems Methods of radio engineering systems theory, measurement theory, error theory will be used in the
process of scientific development. The experimental studies will be conducted using experimental layout and
measuring instruments, as well as physical and mathematical simulation methods by numerical analysis and
computer simulation using the Altera Quartus II application package



Inpexc Y K:621.385; 621.387, 621.396.6:628.8

Koau TeMaTHYHHX PYOPHK: 47.14.17

KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-0aThKOBI: [Tosikaposchkux Osnekciit g
HaykoBu# CTYIiHB: 1. T. H.

Buene 3BaHHSA: nou.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII YKpaiHCbKOIOZ CHUHTESATOP CUTHAJIIB IJI1 PEMOHTY 3ACOBIB KOHTPOJIIO CMCTEM
OIIAJIEHHS | KOHIOMIIFOBAHHS

Hassa HTII aHrificbKo¥0: SIGNAL SYNTHESIZERS FOR REPAIR OF HEATING AND CONDITIONING SYSTEM
CONTROLS

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi pe3yJbTaTH: [IporpamHi npoaykTH, Bupobu TexHiuHi
l'asy3s 3acTocyBaHHS: 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: BucokomBuakiCHMIT CHHTE3ATOD 1711 PEMOHTY 3aCOGIB KOHTPOJIIO CHCTEM ONAJIEHHS i
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