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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJbHICTh JaHO1 poO0TH 00YMOBJICHA €KOHOMIEIO Yacy JJIsT HAHECEHHS Ha
narip BEKTOPHUX 300pa’KeHb, a TAKOK OYIb-IKWUX 1HIITHUX BU/IIB MUCbMA JIJIsl IOBHOI

aBTOMATHU3AIIli MPOIIECY.

MeTto10 I[aHO.l. pO6OTI/I € IIPOCKTYBAHHA aBTOMATHU30BAHOI'O JIBOKOOPANWHATHOI'O

MIPUCTPIFO TSI HAHECEHHS MKCEIBbHUX 1 BEKTOPHUX 300payKeHb Ha apKYIII Marepy.

Jlnis nocsrHeHHsI MeTH B OakaiaBpchbKiil poOOTI MOCTaBJICHI Ta BUPIIICHI

HACTYIIHI 3a/1a4i:

1.anani3 MexaHi3My 1 TPUHIUIIB POOOTH ICHYIOUHX IIJIOTEPIB Ta 03HAUOMIICHHS

31X IIPU3HAYCHHAM

2. aHaJi3 TUIIB KPOKOBUX JIBUTYHIB 1 ONpalfOBaHHS I€pEBaAr 1 HEAOJIKIB

eKCILTyaTallii eJeKTPOBUTYHIB;

3. 03HallOMJIEHHS 3 BaplaHTaMHU 3aCTOCYBaHHS JaHUX MPUCTPOIB IJIs peami3anli

IMOCTaBJICHOI METH,

4. po3poOka GyHKIIIOHAIBHOI Ta €JIEKTPUYHOI OJIOK-CXEM Ta AJITOPUTMY pOOOTH

rpadorno0y10BHUKA;

5. MojepHi3allis CTaHAaAPTHOI MOJIEII JBOKOOPAMHATHOTO TJIOTEpa IIISTXOM

no/1aBaHHs QYHKIIT HAXWITy TIEpa;

6. TPOEKTYBaHHS Ta KOMIUIEKTYBAaHHS JJBOKOOPIMHATHOTO TJI0TEpa 3 (QYHKINEIO

Haxuiy mnepa.

O06’exTOM BHUCTYIIA€ ONMTUMI3AIlIS TPOTIECY HAHECEHHS 300paXkKeHb 1

M1JIBUIICHHS SKOCTI pOOOTH.

IIpeamerom naHoi poOOTH € cCUCTEMA KepyBaHHS HAXIITY TIEpa 1 ITiIBUIIICHHS

AKOCT1 BIATBOPEHHS BEKTOPHUX 300Pa’KEHb.



IIpakTU4He 3HAYeHHs JaHOI OaKaIaBpChKOi pOOOTH MOJIATAE Y MOMKIUBOCTI
3aCTOCYBaHHS (DYHKILIT HAXMITy Iepa 3 METOI0 OTPUMAHHS OUIBII SIKICHUX BEKTOPHOTO

Ta MIKCEIbHOT0 300paKCHb.



OCHOBHUM 3MICT POBOTH

Y BeTyni mogano o0rpyHTYBaHHS aKTYaJIbHOCTI TeMH OaKaiaBpChKoi poOoTH,
3a3HAYCHO 3araljibHi BIIOMOCTI 3 00paHOoi TeMu poOOTH, CPOPMYTILOBAHO METY Ta
3aBAaHHS JOCTIKSHHSI, BA3HAYEHO MPEIMET Ta 00'€KT JOCIIHKEHHS, BKa3aHO

XapaKTepHI 0COOIMBOCTI Cy4acHUX MPUCTPOIB.

VY nmepmomy po3aiji 6akanaBpcbKkoi poOOTH « ABTOMATH30BaHUIA
JABOKOOPAUHATHHUI IJIOTEP BEKTOPHHUX 300paskeHb 3 QyHKIi€I0 HAXUIIY epay
MIPOBEJICHO OTJISA]I JIITEpaTypu, HaBEAEHO 3arajibHi BIIOMOCTI MO MJIOTEPH 1 iX
npu3HayeHHs. TakoX po3risHYTO Kiacu(]ikalio IpUCTPOIB 3aJIEKHO BlJ 3aBJaHb, SKi
BOHHM BUKOHYIOTb;3aJIEKHO B1Jl TUIY JPYKYIOYOTo OJIOKY; 32 IPUHLIUIIOM (POPMYyBaHHS
300pakeHHsI 1 TUTIOM po3TalllyBaHHs Hocld. CHopMynbOBaHO 3a4aul JOCHIIKEHb

JTUTIIIOMHOT pOOOTH.

HageneHi npukiaay iCHyIOUMX MPUCTPOIB JIJI1 aBTOMATUYHOTO KPECIEHHS 1
IpyKy (mip'siHi, OJBIIEBO-MIIP'H1, CTPYMEHEBI, 3 IPSIMUM BUBEIACHHSM,
€JIEKTPOCTATUYH1, TEPMOIUJIOTEPHU, JIA3€PHI, CBITIOMI0/IHI)Ta CTAHAAPTU KPECICHHS
I apKymiB pisHuX Gopmatis (Big A4 10 A0).Po3risHyTo THIIH KPOKOBUX
JIBUTYHIB,IIPUHIIUIH IXHbOT POOOTH Ta MepeBary 1 HeAOMIKH eKCIUTyaTalliiTaHnx

€JIEKTPOJBUTYHIB.

Ha npuxnani icayrounx miorepis (Canon imagePROGRAF iPF670- 3
MIPOMIKHOIO Kameporo 1t yopHuiia, Epson SureColor SC-T5200 - st ckimagHux
OyaiBenpHHX Kpecienb, Mimaki JV150-160 — 3 6e3nepebiiiHoro momayeto, Roland
VersaStudio BN-20 — 3 ¢ynkiiero pizanns, Mimaki JV300-160 — ¢ 9 kapTpumkamu,
Epson SureColor SC-F2000 — miis apyky Ha dyrOonkax, aki UJF-3042 MKII - s
HeBenukux BuBicok, Mimaki JFX200-2531 — st BeTMKUX BUBICOK) PO3TIISTHYTO
BapiaHTH 3aCTOCYBAaHHS JaHUX MPUCTPOIB JJIsI pealtizallii MOCTaBICHUX 3aj1ay.
Busznaueno, 110 koxxeH 3 rpadono0y0BHHUKIB Ma€ CBOi OCOOIUBOCTI 1 AXOAUTH IS

BI/IpiH_IeHHH IICBHHUX 3aBJaHb.



VY npyromy po3aiji 6akanaBpcbkoi poOOTH «ABTOMATU30BAHUM
ABOKOOPAMHATHUH IJIOTEP BEKTOPHUX 300pakeHb 3 (PYHKIII€I0 HAXUITY Mepay
IPOBEJICHO aHai3 OJIOKIB, 110 3aCTOCOBYIOTHCS TP PO3POOIT MOJET1
rpadono0y10BHUKA: MIKPOKOHTPOJIEP, CEPBOJIBUTYH, KPOKOBHI IBUTYH, ApaiiBep
KpokoBoro ABuryHa. O6pano cepsonpuBig SG90 —aBuryH, 1mo HaiyacTimie
BUKOPUCTOBYETHCS B YIIPABIIiHHI HEBEJIIMKUMU JIETKUMHU MEXaHi3MaMU Ta JBO(ha3HUI
kpoxoBuil 1BUryH NEMA17, 1110 BUKOPUCTOBYETHCSI B aBTOMAaTU30BAHUX MEXaH13Max

JUTsI CTBOPEHHS 00€pTaIbHOTO PYXY.

[TpuBeneHo OCHOBHI MapaMeTpu MPOIYKTHUBHOCTI MJIOTEPIB Ta iXHI KPECIAPCHKI
xapaktepuctuku. HaBeneHo taki mapameTpu sk ¢popMar apKyliia, o 3aCTOCOBYETHCS
IUTSL IPYKY, TOBXKUHA HOCIsI, TApaMeTPU TOYHOCT1, MEXaHIYHA TOYHICTb, IPOrPaMHO-
pO3/UIbHA 3JaTHICTh,PO3/IUIbHA 3/IaTHICTh IPYKY Ta MOXHOKA 3yMUHKHU Iepa, sKa
XapaKTepU3y€e BEIMYNHY MOXUOKHU MO3UIIOHYBaHHS MTUIITYYOTO By3Jja Mip'sSTHUX
IJIOTEPIB, 1[0 BUHUKAE TIPU BCTAHOBJICHHI MMUAIITYYOTO BY3Jia B TIOYATKOBY TOUKY
BEKTOpA MICIS XOJIOCTOT0 NMEPEMIIICHHS, 1110 BIIOYBAEThCSI HA MAKCUMAIBbHIN

IIBUIKOCTI.
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P0o3p0o6sieHO MOKPOKOBHI aNTOPUTM POOOTH 3 IIIOTEPOM Ta PO3IIISTHYTO
YCTaHOBJICHI MapameTpu ApyKy. biiok-cxema po60TH aBTOMAaTU30BaHOTO
JBOKOOPAMHATHOTO TUIOTEPa BEKTOPHUX 300paxeHb 3 (DYHKIII€I0 HaXUITy Tiepa

HaBejieHa Ha puc. 1.

VY cneuniajbHii 4YacTHHi 3 OXOpOHM Tpalll Ta Oe3NeKu y HaA3BUYAWHUX
CUTYaIlIsIX PO3TJISIHYTO MHUTAaHHS OpraHizallii OXOpOHHW Mpail Ha poOo4YoMy MicIl B
npuMiiieHi ayautopii 2-501 YopHOMOPCHKOTO HAIlIOHAJBLHOTO YHIBEPCHUTETY 1MEHI
[letpa Mormmu. Takox OyB BHKOHAaHUN PO3PAaXyHOK INTYYHOTO OCBITJICHHS IS
BUPOOHUYOTO TMPUMILICHHS, Ta CTBOPEHI BIANOBIAHI BUMOTU TO IiJABHUILEHHIO
MPOJAYKTUBHOCTI Tparli IOB’s3aHI 3 OCHOBHOI TEMOK OCBITHBO-KBasi(iKaIiiHoi
poboTu OakanaBpa Ha TeMy «ABTOMATH30BAaHUW JABOKOOPIAUHATHUN IUIOTEP IS

BEKTOPHUX 300pakeHb 3 QYHKIIIEIO HAXKITY TIEpay.



3AT'AJIBHI BUCHOBKHA

B pe3ynpTaTi BUKOHAHHS TUTIIOMHOT pOOOTH HAa OCHOBI aHaji3y BCiX aCIEKTIiB
poOOTH 3 aBTOMATU30BaHUM JIBOKOOPIMHATHUM INIOTEPOM BEKTOPHHUX 300paKeHb
PO3p00IIEHO MOJIOKEHHS PO TE, 10 KOXKEH 3 MPUCTPOIB MA€ CBIM TOKPOKOBUI
aJITOPUTM, BiJI BUOOPY 1 yCTAaHOBKH IIporpamMu Jijist poOoTH 3 (aiinamu 10
00CIIyrOBYBaHHSI OKPEMHUX €JIeMEHTIB npuiaay. Ciijl 3a3Ha4nTH, 1110 BUKOPUCTAaHHS
TEXHIKU IMHUPOKO(POPMATHOTO APYKY B OUIBIIOCTI CBOTM HE CHIIBHO BIAPI3HIETHCS Bijl

eKcIUTyaTarllii npuHTepiB a00 Oyap-skux MOV,

VY nepuiomy po3iuii MPOBEACHO aHall13 MPeAMETHOT 00J1acTi Ta TOCTIIKEHO
KJacuikalio IpUCTPOIB 3aJIEKHO BiJ 3aBJaHb, Kl BOHU BUKOHYIOTh. BU3HaueHo, 110
KOKEH 3 TpadonoOyOBHUKIB Ma€e CBOT OCOOJIMBOCTI 1 MIAXOIUTH JJIsl BUPIIICHHS
MEBHUX 3aB/aHb. Y JPYroMy O3 3A1MCHEHO 3arajibHUMA OMUC OJIOKIB, 110
BIUTMBAIOThH Ha MapaMeTpu MPOYKTUBHOCTI TuioTepa. [Ipu npoexTyBaHH1 JaHOTO
MIPUCTPOIO MHOIO OyJIK 00paHi i BAKOPHUCTAaH1 HAMOLIBII aKTyallbHI CKJIa/J0B1 YACTUHHU:
mikpokoHTposiep (ATmega328P), ceproasurys (9gSG90 MiniServo),
kpokopwuitnBuryn (Nema 17 StepperMotor 17HS4401), npaiiBep KpOKOBOTO JBUTYHA
(A4988). [IpoanamnizyBaBim 0J0K-cXxeMy poOOTH CTAHJAPTHOTO TUIOTEPA, S BUPILITHUB
YIOCKOHAJIUTHU 1 MOJICPHI3YBaTHIl IIUIAXOM J0JaBaHHs (PyHKINT Haxwmity nepa. Lle
HOBOBBEJICHHS JJO3BOJIMJIO BUKOPUCTOBYBATH OYb-SIKHI IHCTPYMEHT B pOOOTI
MIPUCTPOIO ISl HAHECEHHST MAJIIOHKY Ha Tallip, 3 JETKICTIO 3MIHIOBATH TOBIMHY JIIHIH

Ta 3HAYHO MOKPAILIUJIIO SIKICTh BUBOJlY BEKTOPHUX 300pa’KEHb.

B nporieci peanizariii MeTH 1 3aBIaHHS s IWIIIOB BUCHOBKY, 1110
JIBOKOOPAMHATHUM TUIOTEP 3 (PYHKIIIE0 HAXMITY TIepa, [0 Ma€ aBTOMATUYHI CEPBICHI
HaJalITYBaHHs, I03BOJISIE 3BUIBHUTH ONlEpaTopa BiJ MOCTIMHOI MPUCYTHOCTI 1
KOHTPOJTIO MPOIIECY APYKY, a TAKOXK 37aTEH ICTOTHO BIUTMHYTH Ha AKICTh 1 MIBUAKICTD

BHUBOJly BEKTOPHUX Ta MIKCEJIbHUX 300pa’KEHb.



AHOTALIIA

I'ommk JI. FO. ABTOMaTHM30BaHMII JBOKOOPAMHATHHUNA IUIOTEP BEKTOPHHX
300paxkeHb 3 (QyHKIIEI0 Haxuiy nepa. — Ksamidikarmiiina pobGorta OakanaBpa 31
cnerianbHOCTi 6.051003 ABTOMAaTH3AaIls Ta KOMIT IOTEPHO-1HTETPOBaHI TEXHOJIOTIT Ha
3100yTTs  KBamidikamii  «daxiBeup 3 npuiaagoOyayBaHHS». — YOpHOMOPCHKUMN
HaIloHaNbHUH yHiBepcuTeT iMeHi [letpa Morumim, 2019.

Jlana OakamaBpchbka po0OOTa HampaBjieHa Ha aHali3 OCHOBHUX TapaMeTpiB
OPOAYKTUBHOCTI aBTOMAaTHU30BAHOTO JBOKOOPAMHATHOTO TIUIOTEpAa Ta TMOJAJBIILY
MOJIEpHI3allil0 JaHOTO MPHUCTPOIO NUIIXOM J0AaBaHHs (PYHKIIT HAXUITY mepa.

Mertoro naHoi poOOTH € MPOEKTYBaHHS AaBTOMAaTU30BAHOI'O JBOKOOPAMHATHOTO
MPUCTPIIO AJI1 HAHECEHHS MIKCEJIbHUX 1 BEKTOPHUX 300paKeHb Ha apKylll Hamepy.

O0’eKTOM BUCTYyNA€ ONTHUMI3allis MPOLECY HAHECEHHS 300paKEeHb 1 M1ABUILICHHS
AKOCT1 poOOTH.

[Tpenmerom naHoi poOOTH € cuCTEeMa KEpyBaHHS HaXWJy Iepa 1 IMiJBULICHHS
SKOCTI BIITBOPEHHSI BEKTOPHUX 300paKEHb.

daxoBa yacTuHa OaKanaBpPChKOi POOOTH CKJIAIA€ThCA 31 BCTYILY, ABOX PO3LIIB,

CHeIiagbHOI YaCTUHU 3 OXOPOHH Tpalll Ta BUCHOBKY.

VY BcTyIi mojlano 00TPYHTYBaHHS aKTYallbHOCTI TEMH, 3a3HAYEHO 3arajibHi

B1JIOMOCTI Ta HaBEJIEHO 3aJ1adul, K1 OyJIM BUKOHAHI B IIpoIieci poOOTH:

- aHaJji3 TUIIB aBTOMaTU30BaHUX TUIOTEPIB Ta OIMpaIFOBaHHS NepeBar
1 HEZIOJNIKIB €KCILTyaTaIlii eJIeKTPOBUTYHIB;

- MOJIEpHIi3allisi CTaHIapTHOI MOIEN1 ABOKOOPAMHATHOTO IJI0OTEpa
IUIAXOM J0JaBaHHs (DYHKIIIT HAXHUITy Tepa;

- MPOCKTYBAHHS Ta KOMIUICKTYBAaHHS JIBOKOOPIMHATHOTO TIJI0TEpa 3

(GyHKII€I0 HAXUITY TIepa.

VY nepuiomy po3auii HaBEJAEHO 3arajbHi BIJOMOCTI PO IJIOTEPH 11X

MpU3HaYeHHs, c(hOPMYTHLOBAHO 3a/ayi IOCHII)KEHb TUIIIOMHOI POOOTH.



VY npyromy po3iiai NpuBEAEHO OCHOBHI MapaMeTPH MPOAYKTUBHOCTI
rpadornoOyI0BHUKIB Ta pO3pOOJIEHO TOKPOKOBHM alfTOPUTM POOOTH 3 JaHUM
IPUCTPOEM. Y BHCHOBKY 3a3HaU€HO OCOOJIMBOCTI pOOOTH 3 JBOKOOPIUHATHUH
IJIOTEPOM, 110 Ma€ (QYHKIIIF0 HaXMITy nepa. MoaepHi30BaHUN IPUCTPIH JaHOTO TUITY
3/1aT€H ICTOTHO BIUIMHYTH Ha SIKICTh 1 MIBUJIKICTh BUBOJY BEKTOPHHUX Ta MIKCEIbHUX

300pakeHb.

VY cnemianpHIM 4YacTHMHI 3 OXOpPOHM Tipalll Ta Oe3NmeKd y Haa3BUYaHUX
CUTYaIlIsIX PO3TJISIHYTO MHUTAHHS OpraHizallii OXOpOHHW Mpail Ha poOo4YoMy MicIi B
npumimieHi ayautopii 2-501 YopHOMOpPCHKOrO HAaIliOHATBHOTO YHIBEPCHUTETY IMEHI
[lerpa Morwu. Takox OyB BHKOHAaHUN pPO3PAaxyHOK IUTYYHOTO OCBITJIICHHS MJIs
BUPOOHMYOTO NPHUMIIIEHHS, Ta CTBOPEHI BIAMNOBIIHI BUMOIM TIO IIJIBUILEHHIO
MPOJAYKTUBHOCTI TIparli IOB’s3aHI 3 OCHOBHOK TEMOK OCBITHBO-KBasli(iKariiiHoi
pobotu OakanaBpa Ha TeMy «ABTOMAaTH30BaHUI JABOKOOPAMHATHUM IUIOTEp MAJIS
BEKTOPHHUX 300pak€Hb 3 (PYHKIIIEI0 HAXWITY TIEpay.

bakanaBpchka pobora mictuth 65c. (6e3 momartkiB), 28 puc., 1 Tabn. Ta
2 jxepelia HOCUJIaHHS.

KuarwuoBi caoBa: tmorep, kpokoBuid asuryH, NEMAL7, BekrtophHe

300pakeHHsI, CTaHIAPTH KPECIIeHH, (DYHKIIIS HAXUITy mepa.

ABSTRACT

Hodyk D. Automated two-coordinated vector image plotter with inclined pen
function. - Bachelor’s thesis in specialty 6.051003 Modern methods of building

automation systems. — Petro Mohyla Black Sea National University, 2019.

The bachelor’s research paper is devoted to analyze the basic efficiency
parameters of an automated two-coordinated plotter and upgrade this device by adding

an inclined pen function.

The purpose of this work is to design an automated two-coordinated device for

printing pixel and vector images on a paper.



The object is optimization of printing process and enhancing the quality of

work.

The subject of this work is a pen drive control system and improving the process

of printing vector graphics.

The professional part of the bachelor's work consists of an introduction, two

sections, a special part on labor protection and a conclusion.

In the introduction the justification of the relevance of the topic and general

information are given. The tasks that were completed during the process:

- types analysis of automated plotters and elaboration of the advantages and

disadvantages of electric engines;

- modernization of the two-coordinated plotter standard model by adding the

inclined pen function;
- design and assembly of the two-coordinated plotter with inclined pen function.

The first chapter provides general information about plotters and their purposes,
the tasks of the research of the thesis are formulated. The second chapter presents the
basic efficiency parameters of a computer printer and developed step-by-step
algorithm for working with this device. The conclusion specifies the features of work
with a two-coordinated plotter, that has the function of inclination of the pen. An
upgraded device of this type can significantly affect the quality and speed of outputting

vector and pixel images.

In the special part of the bachelor’s research paper the occupational safety and
security at the workplace in the audience 2-501 of the Black Sea National University
named after Petro Mohyla are analyzed. Also, the calculation of artificial lighting for
the production auditorium was made, and the corresponding requirements for

increasing the productivity of labor were created due to the main topic of the



educational and qualification work of the bachelor named «Automated two-

coordinated vector image plotter with inclined pen functiony.

Thesis contains 65 pages (without appendices), 28 figures, 1 table and 2

references.

Key words: plotter, stepper motor, NEMAL17, vector image, graphics standards,
inclined pen function.



