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1. Onuc HABYAJIBHOI JUCHMILIIHA

ImxenepHa Ta koM roTepHa rpadika
(na3Ba)

I'any3b 3HaHB, HAPSIM MiATOTOBKH, CHEeNiaJbHICTh, OCBITHbO-KBaJIi(iKkaliliHNi piBeHb

OcBiTHBO-KBaMi(iKaIIHHNUN PiBEHb OakayiaBp

(6akanaBp, cremianict, MaricTp)
CrenianbHicth 163 biomeauyHa iHxxeHepin
OcBiTHs nporpama Biomennuna in:keHepist

XapakTepucTHKAa HABYAJIBHOI TUCHUILTIHU

Bun BubipkoBa
3aranpHa KijabKiCTh TOQUH 90
Kinbkicts kpeautiB ECTS 3
KinbKicTh 3MICTOBUX MOJYJIiB 2

Kypcouii mpoekt (poboTa)
(SIKI10 € B poO0YOMY HAaBYAIBHOMY ILIAHI)

Dopma KOHTPOJIIO Icniut

IToka3HUKH HABYAJIbHOI AU CHUIJIIHM 1JIsl J€HHOI Ta 3204HO0I (JOPM HABYAHHS

JieHHa (popMa HaBYAHHS 3a04Ha (popMa HaBYAHHS
Pik miaroroBku 2022
Cemectp 3
Jlex1iitai 3aHAaTTs 15 rog.
[TpakTU4HiI 3aHATTS - TOJ.
JlaGopaTopHi 3aHATTS 30 rOJ.
CamocriiiHa poboTa 45  rop.
InuBiNyanbHi 3aBIaHHS - Tog.
KinpKicTh THKHEBUX ayIUTOPHUX _ 3 rom.
TOJIMH JUIs AIeHHOI (hOpMHU HaBYaHHS

2. Meta Ta 3aBJaHHA HABYAJIBLHOI AU CIHUILIIHA

Merta BuKIanaHHs JuCUUIUTIHK “[HXKeHepHAa Ta KOMIT'IOTepHa Tpadika”
yactuau Il Kowmm’rorepHa rpadika mnondrae y mIATOTOBUI MaWOyTHBHOTO
creriaiicTa 10 BUKOPUCTAHHS KOMIT IOTEPHOI TEXHIKU B rpadiyHOMY PEXUMI M1
yac HaBYaHHS, B IH)KEHEPHI Ta HayKOBIH IISJIbHOCTI.

Komm’rorepHa rpadika — ogHa 13 ydOOBHX AMCIHUILIIH, IO CKJagae coOO0ro
OCHOBY JUTsI TIIITOTOBKH 1HXEHEPIB, TOCTIAHUKIB, KOHCTPYKTOPIB, Au3aiiHepiB B IT
iHayctpii. Komn'torepHa rpadika - e JUCHUILIIiHA, TPEAMETOM BHUBUEHHS SKOI €
CTBOPEHHS, 30epiranHs 1 o0poOka Mojienelt Ta iX 300paxeHsp 3a Jonomororo EOM,
TOOTO 11€ pO3UT IHPOPMATUKH, KU 3aiiMaeThCs MPoOIEMaMy OTPUMAHHS PI3HUX
300pakeHb (MHEMOCXEM, MATIOHKIB, KPECJIEHb, MYJIbTUILIIKAIlIT) HA KOMIT'FOTEPI.




VY Bumajaky, SKIIO KOPUCTYBAY MOKE YMPABJIATH XapaKTEPUCTHUKAMHU O0'€KTIB,
TO TOBOPSITH IMPO IHTEPAKTUBHY KOMIM'IOTepHY Trpadiky, TOOTO 3aTHICTH
KOMIT'FOTEPHOI CUCTEMHU CTBOPIOBATH Tpadiky 1 BECTH J1ajior 3 JIIOAUHOW. B nanuit
yac Maibke Oynb-Ky NporpaMy MO>KHa BBa)XXaTH CHUCTEMOIO I1HTEPAKTUBHOI
KOMI'TOTepHOI rpadiku.
3aBIaHHSIM JUCIUIUIIHM € 3acBOEHHS cdep 1 3aco0iB  BUKOPHUCTAHHS
KOMIT FOTepHO1 Ipadiku B 1HKEHEPHIM M1SIBHOCTI.
Buuenns aucuuriinu «Komm'torepHa rpadika» 103BOIUTH CTyIEHTaM:
. TIPEACTaBIATH 300paKeHHS B KOMII'IOTEpHIM rpadiri;
. TPOBECTHU MIATOTOBKY 300pa)KE€HHS 10 Bi3yasli3allii;
+ CTBOPIOBATH 300payKEHHS;
. 3M1ACHIOBATH IMEBHI JiH 13 300paKeHHSIM;
« PO3pOOIIATH KpeCleHHS JeTajei;
« YUTATH CKIAAAbHI KPECIICHHS, ONIEPYBATH BiNOBITHUMHU OHITTSIMU;
. 3HaTH 1 KOPUCTYBATUCA JEPXKABHUMU CTaHAApTaMU B O0OJACTI MPOEKTHOT
JTIOKYMEHTAIIl1;
. (opMyBaTu 1 po3B’sI3yBaTH 1HKEHEPHI 3a/adl 13 3aCTOCYBAHHSM 1HXKEHEPHOT
rpadiku, BeCTU MPOECKTHY JOKYMEHTAIIIIO;
« OBOJIOJIITH CYYaCHUMH MOHATTSIMH KOMIT IOTEPHOI rpadiku;
. BHUKOPHCTOBYBAaTH CydyacHe sk amapatHe 3a0esneueHHs [IK, Tak 1 BiamoBigH1
rpagiyHi CUCTEMU;
. BOJIOAITH HaBUKaMH poOOTH 3 TIpaiyHOK CHCTEMOIO, pPO3pOOJIATH
KOHCTPYKTOPCHKY TOKYMEHTALIIO 32 I0MIOMOr0I0 CY4aCHHUX I'papiuyHUX CUCTEM.

Komnemenmnocmi OII:
3azanvHi komnemenumuocmi (3K):

HaBuuku BukopucTanHs iHGOpMaIliiHUX 1 KOMYHIKAIIHHUX TEXHOJIOTIH.

gaxoei (cneuyianvni) komnemenmnocmi (OK):

3/1aTHICTh 3aCTOCOBYBATH MAKETH 1HKEHEPHOTO MPOTPAMHOTO 3a0e3MeueHHs
JUTSI TIPOBEICHHSI JOCTIKeHb, aHaI3y, 00OpOOKHM Ta MpeCTaBICHHS pe3yibTaTiB, a
TaKOX JJIsI aBTOMAaTU30BaHOTO MPOEKTYBAHHSI MEIUYHUX MPUIIAIIB Ta CUCTEM.

IIporpammui pesyabtatn HaBuanus (ITPH):

[TPH1. 3acTocoByBaTn 3HaHHS OCHOB MaTreMaTHWKH, (izuku Ta 610(i3uKH,
Ol01H)KEHepli, XiMIi, I1HXKEHepHOi rpadiku, MEXaHIKH, ONopy Ta MIIHOCTI
MaTepianiB, BIACTUBOCTI ra3iB 1 PIAUH, €JIEKTPOHIKH, 1HHOPMATUKH, OTPUMAHHS Ta
aHaJi3y CUTHAJIB 1 300pakeHb, aBTOMATUYHOTO YINPABIIHHS, CHUCTEMHOI'O aHaJi3y
Ta METOAIB MPUUHATTA pIUIEHb HA PiBHI, HEOOXITHOMY JJIsi BHPIIIEHHS 3aaad
OloMeauYHOT 1HXKEHEePii.

[TPHS. BMiTu BUKOpUCTOBYBaTH 0Oa3u JaHUX, MAaTEMaTUYHE 1 MPOrpaMHe
3a0e3nedeHHst Jis  OOpOoOKM JaHWX Ta KOMITIOTEPHOTO  MOJIEIIOBAHHS
O10TEXHIYHUX CHCTEM.

[TPH6. Bwmitu choinkyBatucs 3 mpodecioHasaMd B 00JIaCTI  OXOPOHH
3I0POB’Sl  JEpPKaBHOIO Ta 1HO3EMHOIO (aHTJIIHCHKOIO ab0 OJHIE€ 3 IHIIHUX
odimiiinux moB €C) MOBaMH Ta PO3yMITH IXHI BUMOTH JI0 O10METUYHUX MPOTYKTIB
1 TIOCIIYT.



[IPH7. 3piiicHIOBaTH 1HXEHEPHUN CYIPOBiJ, CEPBICHE Ta 1HIIE TEXHIYHE
00CITyrOBYBaHHS NP €KCIUTyaTallii J1abopaTopHO-aHATITUYHOT TEXHIKH, MEIUYHUX
JIarHOCTUYHUX 1 TEpPaANeBTUYHUX KOMIUIEKCIB Ta CHUCTEM, a TaKOX OQOpMIIATU
TUTIOBY JOKYMEHTAIIIIO 32 BUAAMHU POOIT 3riHO 3 TEXHIYHUM perjaMeHTOM IIO/0
MEJIMYHUX BUPOOIB.

I[TPHS. Po3yMmith TeopeTHYH1 Ta MPaKTHYHI MIIXOJU JIO CTBOPEHHS Ta
KEepyBaHHA MEIMYHUM OOJIaAHAHHSAM Ta MEIUYHOIO TEXHIKOIO.

[TPH10. BmiTu muianyBaTH, OpraHi30BYBaTH, HAIpPAaBISATH 1 KOHTPOJIIOBATU
METUKOTEXHIYHI Ta 0101HKEHEPHI CHCTEMH 1 MPOIIECH.

[TPH13. BwmiTu anamizyBaTu CHUTHAlM, SIKI THEepearOThCS BiJ OpraHiB Ha
IpUiaau, Ta TPOBOIUTH OOPOOKY M1arHOCTUYHOI iHGOpMaIIii.

[IPH14. Bwmitu anamizyBaTd piBEHb BIAMOBIAHOCTI Cy4YaCHUM CBITOBUM
CTaHJapTaM, a TaKOXX OI[IHIOBATH PIIICHHS 1 CKJIAQMaTH 3aBIaHHS Ha PO3POOKY
aBTOMATU30BAHUX CHCTEM YIPABIIHHS 3 YpaxXyBaHHSAM MOKJIMBOCTEH CYYaCHUX
TEXHIYHUX 1 TPOTrpaMHUX 3aC00IB aBTOMATHU3AIllT METUYHOTO O0IaIHAHHSL.

[TPH15. BMmitu ckiagatv 3aBiaaHHs Ha po3poOKy aBTOMATHU30BaHUX CUCTEM
YIOPABIIHHSA 3 YpaxyBaHHSIM MOKJIMBOCTEH Cy4aCHUX TEXHIYHHX 1 MPOrPaMHHX
3ac001B aBTOMAaTH3aIl] MEIUYHOI0 00JIaJHAHHS

I[TPH16. Bwmitn BuOMpaTH Ta pEeKOMEHIyBaTH BIATOBIIHE MEIUYHE
oOnajHaHHs 1 0l0MaTepiaiu JJisg OCHAIIEHHS MEIMYHUX 3aKJIaJlIB Ta 3a0€3MeUeHHS
OCHOBHHMX CTaJiil TEXHOJIOTIYHOIO NPOLECY JIarHOCTUKU, HNPO(UIAKTHKUA Ta
JKYBaHHS.

[IPH17. BMmiTH  BUKOpPHCTOBYBAaTH  CHUCTEMH  aBTOMAaTHU30BaHOTO
MPOCKTYBaHHS 1 PO3POOKH TEXHOJOTIYHOI Ta amapaTHoi CXeMH MEIUIHHX
MPUIIAJIIB Ta CUCTEM.

3. IIporpama ta cTpyKTypa HABYAJIbHOI AUCHUILTIHY JIS:
— TIOBHOTO TEPMiHY J€HHO1 (3204HO0T) POpPMU HABUAHHS;
— CKOPOYEHOTO TePMiHY JEHHOT (3a04HO01) (OpMU HaBUAHHS.

Kinexicts ronuu

Hassu SMiC.TOBI/IX JIeHHa (hopMa 3aouHa Gpopma
MOZYJIIB 1 TCM THOKHI | yCBOTO Yy TOMY YHCITi yChOTO Yy TOMY YHCIT
n | o | mab | iHg | c.p. n | o | mab | iHg | c.p.
1 2 3 4 |5| 6 7 8 9 10 11| 12 | 13 | 14
3mictoBuii Moayib 1. [ToObynoBa rpadiunux cucreM Ta pyHAaMeHTaIbHI METOAM Y rpadimi

Tema 1. Beryn 1 2 1 2 3 6 5
Tema 2. Tlodynosa |5 | 4| 5 | | 4 6| 12 |1 1 5
rpagiYHUX CUCTEM
Tewma 3.
DyHIaMeHTabH1 2 4 2 4 6 12 1 1 5
MeTOoaM y rpadiri
Tema 4. CTBOpeHHS
Mpe3eHTAIIHHOT 2 4 2 4 6 12 1 1 6
IPOAYKIUT
Pazowm 3a 3micToBUM 7 14 21 42 3 3 21
MoxyJiem |




3micToBU MOAYJH 2. MeToau Ta alroOpuTMH T€OMETPUYHOTO MOJIeTIoBaHHs. Bizyaizalis ta

KOMIT'FOTepPHA aHIMaIlis

Tema 1. Texniuni
sacobu 2 4 |2 4 6| 12 |1 1 6
KOMITIOTCPHO1
rpadiku
Tema 2. Meroau Ta
A 2 4 |2 4 6| 12 |1 1 6
TCOMECTPHUIHOT'O
MOJCJIHOBAaHHA
Tema 3. Beenenss B
TpacyBaHHS 2 4 2 4 6 12 1 6
IIPOMEHIB
Tema 4.
Bi3ya|ni3aui;1 Ta 2 4 2 4 6 12 1 6
KOMITIOTCpHAa
aH1MaIsa
Pa3omM 3a 3MicTOBUM 8 16 24 48 3 3 24
MOayJIeM 2
Ycboro roguH
Kypcosuii mpoekt
(pobora) 3
MUCLIUILIIHU
Kowmm’roTepna
rpadika
YCHOrO FONUH 15 30 45 1 90 6 6 45
4. Temu JabopaTOpPHUX 3aHATH
No Hasga temu Kinbkictb
3/m TOJIUH
1 | OcHoBu poOOTH B pacTpoBOMy IpadidyHoMy penakTopi 2D 2
rpadixu Adobe Photoshop.
2 | PoOoTa 3i cmosimu Ta Tekctom B Adobe Photoshop. 2
3 | Bukopuctanns pinbTpiB Ta CTBOPEHHS CKIAAHUX 300pakeHb 2
B Adobe Photoshop.
4 | Haknmaganss Tekctypu Ta Konbopy B Adobe Photoshop. 2
5 | CtBopenHs npe3eHTarliiinoi rpadiku B PowerPoint. 2
6 | OcHOBU pOoOOTH Ta KOMaHAM KPECICHHS B BEKTOPHOMY 2
rpadiuaomy penaktopi AUtoCAD.
7/ | HaHeceHnHst HamuCiB Ta MPOCTABIISIHHS PO3MIpiB Ha 2
kpecsieHHi B cuctemi AutoCAD.
8 | Komanau penaryBanns B cuctemi AutoCAD. 2
9 | Pob6ora 3 6iokamu kpecienHs B cuctemi AutoCAD. 2




10 | CtBopenns 3D 300paxens B naketi POV-RAY. 2
11 | BukopuctanHs IpOCTUX F€OMETPUYHUX 00'€KTIB B MaKeTi 2
POV-RAY.
12 | KonctpykruBHa Ctepeomerpis B makeri POV-RAY. 2
13 | Bukopucranus makpokoMan B nmaketi POV-RAY. 2
14 | CtBopenns cknanuux 3D nmoBepxons B maketi POV-RAY. 2
15 | CtBopenns 3D 306paxens B 3D MAX, 2
5. Temu camocTiiiHOI po6oTH
0 KinbkicTh
Hasa Temu
3/m TOJIUH
1 | [ToHsTTs Ipo KOMIT IOTEPHY TpadiKy 3
2 | Bunu rpadiku 3
3 | [Iporpamu juist ctBopeHHs Ta 00poOku rpadiuHoi iHbopmairi 3
4 | IloHATTS Ta BUIAU KOJIPHUX MOJIEIICH 3
5 | BnactuBocti rpadgiyHux (aiisis 3
6 | ®opmaru rpadiunux daiinis 3
/ | HamamryBanHas po6o4oi 001acTi rpadiyHOTO JOKYMEHTY 3
8 | [Ipunuunu nobynoBu KpuBux bes’e 3
9 | CTBOpEHHS BJIACHUX 3aJIUBOK Ta MAJITP 3
10 | Iacransauis KUpUINIHUX MIPUPTIB 3
11 | BekTopwu3aiiisi pactpoBoi rpadiku 3
12 | Komm’toTepHa aHiMartis 3
13 | Texnonorii  3D-rpadiku, MynbTHMedia, TrinepMeia, 3
1udpoBoro GhoTo Ta IHTEPAKTUBHOTO B1JIEO
14 | Komm’torepHa rpadika B Mepexi Internet 3
15 | TexHosnorii mporpamyBaHHs rpadiku 3

6. 3pa3ku KOHTPOJbHUX NMUTAHb, TECTIB /IVIsI BUSHAYEHHS PiBHS

3aCBOCHHA 3HAHb CTYJICHTaAMM.

1. 1o Take 00’€kTHA MPUB’sI3Ka?
2. [lepeniunth 00’ €KTHI PUB’SI3KH, SIKI BUKOPUCTOBYIOThCS B AutoCAD.
3. SIxi cucteMu KOOpPIMHAT BUKOPUCTOBYIOTHCS B AutoCAD?
4. B sxoMy miIMEHIO 3HaXOAAThCSI KOMaHI1 PUCYBAHHS?

5. lllo € mpumituBoM cuctemu AutoCAD?

(o)}

. Sk moOGymyBaTH KOJI0 3aJaHOTO pajiyca 1 JOTUYHE JI0 ABOX MPSIMHX.

7. Sxi1 BapianTu BukoHaHHs npumitTiuBa ARC.
8. Sk MOXHa MPOBECTH JIIHIIO Bij PYKH.

9. SIxi KOMaHI1 TPOPUCOBKH TEKCTY.

10. OcHOBHI IapamMeTpu MPOPUCOBKH TEKCTY.




11. IIlo Take CTHIIb TEKCTY 1 K MOTO 3MIHUTH.

12. SIx moOymyBaTH 300pakeHHS TOUKHU. SIK 3MIHUTH THII 1 pO3MIp MapKepa.
13. IIlo Take ma6yIOH 1 CTUJIb IITPUXOBKH.

14. Buay nocTaHOBKH JIIHIHHUX PO3MIpIB.

15. SIx HaHecTH po3MipH BiJl OJHOT O6a3Hu.

16. HanecenHs po3mipiB MOCTIAOBHO 1 JIAHITIOT.

17. SIx BecTu CUMBOJI Tpajiyca 1 JiaMmeTpa.

18. Ak HapucyBaTH OChOBI JiHII TyTH YH KOJA.

19. Sk nanecTH po3mip 3 BUHOCKOIO.

20. B sikoMy miIMEHIO 3HaXOIAThCS KOMaHAW pearyBaHHs.

21. Cnoco6u BuOOpPY 00’ €KTIB.

22. Slka KOMaHJa BUKOHY€E MIEPEHOC 00’ EKTIB.

23. CKUTBbKH KOTiil MO’KHA BUKOHATH.

24. Slka xoMaH1a peaizye MoBOpoT.

25. MacmtabyBaHHs 00’€KTa 1 HOro OIIIii.

26. SIx moOyayBaTH CUMETPUYHI 00’ €KTH.

27. SIxa kOMaHJ1a JO3BOJISIE CTBOPUTH PETYJISIPHO PO3TALIOBAHUX 00’ €KTIB.
28. SIxi criocoOu po3MHOXKEHHS 00’ €KTIB MOMKJIHBI.

29. 1Ilo Take MoaIIUTH 00’ €KT.

30. SIki MOXJIMBOCTI CUCTEMH I10 BUMIPY 00’ €KTIB.

31. Slka xomaHa 3a0e3medye MOKIUBICTh 3MIHH OCOOTHBOCTEH 00’ €KTIB.
32. SIk MOXJIUBO yaanuTu 00’ €KTH 1 IOTO YaCTUHY.

33. Sk po36uTu ckinaaeHuii 00’ €KT Ha MPUMITHBH.

34. SIk BUKOHATH OKPYTJIEHHS 00’ €KTA.

35. o Ttake mpumiTHB «pliney.

36. Sxi kirrodi 3a0€3MeYy0Th 3MiHY TOBIIWHHM, 3aKPYTICHHS, CIIPSIMIICHHS.

HYBIll Ykpaiaun ®-7.5-2.1.6-24

«bnank mecmoeux 3aeoanvy

HAIIIOHAJILHI/Iﬁ YHIBEPCUMTET BIOPECYPCIB TA
MPUPOJOKOPUCTYBAHHS YKPATHU
HHI EHepreTuky, aBTOMaTHKH 1 EHEPTO30EpEKEHHS

CrienianeHicTh 163 BiomennyHa iHxeHepis

<D0pMa HaB4YaHHA JCHHa

Cemectp 1 Kypc 2
OKP «bakanaBp»
Kadenpa ABromarnku Ta pOOOTOTEXHIYHHUX cUCTEM iM. akan. [.I. MapTuHeHKa

Jucuunmutina [mxeHepHa Ta KoMIT 10TepHa rpadika
Buxnamay ( Bonbor IM. )
«3aTBEpPIKYIO»

3aBigyBau kadenpu A ( Jlucenxo BIL )
«25» ___ _mpasns 2023 p.

Biner Ne___
ITuranus 1.

| | Jnst neMoHcTpalii MaTepiaiiB BUKOPHCTOBY€EThCS




MIPO30PHUH PIIKOKPHUCTATITHIHA eKpaH

crienialbHUH IPOEKTHHUH anapar

WIN|F-

crieniagTbHUH NPOSKTHUN eKpaH

4

Bci Bumie nepepaxoBaHi BapiaHTH

ITutanns 2.

[Iporpamu miATOTOBKY Npe3eHTAIiIHOT Tpadiky 11e:

POV-Ray

Adobe Photoshop

W(IN |-

PowerPoint

4

Bci Bumie nepepaxoBaHi BapiaHTH

ITutanns 3.

TpuBnMmipHa rpadika 3HaHIIIA ITNPOKE 3aCTOCYBAHHS B

HAYKOBHX PO3PaXxyHKax

IHKEHEPHUX MPOEKTaX

W(IN |-

KOMN'IOTEPHOMY MOJICITIOBaHHI

4

[Hmmii BapiaaT

ITutanns 4.

Ha mamonky 300paskeHO eexT

-

™

quadratic_spline

cubic_spline

WIN|F-

linear_spline

4

[Hmmit BapianT

IIntanns 5.

[Tpu cTBOpeHHI 300paXCHHS Y BEKTOPHOMY PEXHMIi eICKTPOHHUI MYYOK CTBOPIOE Ha €KpaHi

JIHIT

KBaJApaTu

TOYKH

AlIWIN|F

Ty9KH

IIntanns 6.

3D rpadika 3a kmacudikaIiero cucTeM KOMIT FOTEPHOI rpadiku BiTHOCUTHCS JI0:

Crioco0iB mpeicTaBICHHS 300payKeHb

Opranizaii po6oTH rpadiqHol CHCTEMH

qDyHKHiOHaJ’IBHI/IMI/I MOXXJIIMBOCTAMU

AIWIN|(F

Bci Bumie nepepaxoBaHi BapiaHTH

IIutanus 7.

Slka KOMaH/1a BKa3ye HACKIJIbKH PO3CIsIHE CBITIIO CIIPHsIE OCBITICHHIO 00'€KTa

diffuse

ambient

WIN |-

phong

4

reflection

ITurauns 8.

BkaxiTh B ssKOMY po1ii OyJau IpoJIeMOHCTPOBaHI MOXKIUBOCTI enekTporHoro komm'torepa WHIRLWIND
("Buxop").

Y 1971 pomi

VY 1951 pomi

VY 1964 pori

AIWIN(F

VY 1961 pomi




IIntanns 9.

YacTka, Ha sIKY 3MEHIIYEThCs po3Mip Qailily, 0 MICTHTh OYaTKOBE 300paKeHHS Lie:

1 CumMeTpuyHicTh

2 KoedilieHT cTHCHEHHS

3 Brpatu sixocTi

4 KoeditieHT nepenadi SK0CTi 300paskeHHS

ITutanns 10.

Adobe Photoshop npusHaueHuit 115 pearyBaHHs:

1 BekropHoi rpadiku
2 | PactpoBoi rpadiku
3 | WEB - rpadiku
4 Bci Bulle nepepaxoBaHi BapiaHTH
ITutanns 11.
[pu Bizyauizanii HEOOXiTHO TOTPUMYBATHUCS TAKOI MOCIIiJOBHOCTI Jiif:
1 Ictopis 2 BisyaneHi edext 2 BisyanbHe BiarBopenHns = [IporpaMue 3a6e3mneucHHs
2 Ictopis 2 BisyaneHe BinTBopeHHst = BisyanbHi edextu = [porpaMue 3abe3mneucHHs
3 Ictopis 2 Bisyanehi edext 2 IIporpamue 3abe3neueHHs 2 BisyanbHe BiITBOpeHHS
4 [HImi BapiaHT

ITutanns 12.

BxaxiTe nporpamy, 1o 103B0JIS€ MATOTYBATH UIIOCTPATUBHHUN MaTepial

1 POV-Ray

2 | Adobe Photoshop

3 Paint

4 Bci Bulie nepepaxoBaHi BapiaHTH

ITutanus 13.

POV-Ray no3posnse

1 CtBoproBaTi HOTO-peasliCTHYHE 300pasKEeHHS

2 UurtaT TSKCTOBUH (haiii

3 Mo1er0BaTH 3a JJOMTOMOTOI0 MMPOrPAMHOr0 3a0e3MeUYeHHs
4 Bci Bulle nepepaxoBaHi BapiaHTH

ITutanus 14.

Po3inpHa 3MaTHICTE MOHITOPA - 11€

KiJIBKICTh CTPOK I10 BEPTHKAJIi Ta TOPU3OHTAJII eKpaHa

PO3MIpH eKpaHa 10 BEPTUKAI Ta TOPU30HTAII

KUTBKICTh MIKCEJIB 110 BEPTHKAII Ta TOPU30HTAJI eKpaHa

Alw|(N|F~

Bci Bulle niepepaxoBaHi BapiaHTH

ITuranus 15.

JlonomixHi ¢aiinu, mo BUKopucToBytoThesi B POV-Ray maroTh Take po3uiupeHHs

1 *.pov
2 *.nc
3 | *bmp
4 | *ini

ITutanus 16.

(ceiti  eapianm  6i0noeidi) — 300pa)XKCHHS, SKI CTBOPIOIOTBHCS, TEPETBOPIOIOTHCS, OIUPPOBYIOTHCS,
00pOOIIAIOTECS 1 BiOOpakaroThCs 3ac00aMH OOYHCITIOBAIFHOI TEXHIKH, BKIIOYAIOUX amapaTHi i MporpamHi
3aco0u.

ITnranns 17.

SIKi pO3pIi3HSAIOTH OCHOBHI BUAM KOMITIOTEpHOT rpadiku? - (csiil sapianm 8ionogioi).

[Tutanns 18.
Pyxoma xommr'torepHa rpadika Ha3UBaETHCA KOMII'IOTEPHUM BiZIeo a00 KOMITIOTEPHOIO aHIMAIIETO.
1 Tax
2 Hi

ITurauns 19.

B sxomy pormi amepukaHchkuii BueHMA AiBeH Ca3epiieHI CTBOPHB NPOrpaMHO-alapaTHUN KOMILIEKC
Sketchpad, sikuii 103BOJISIB MaTIOBATH KpaIlKH, JIiHIT 1 Koja Ha TpyOui nmudpoBuM nepom? - (ceiti eapianm

8i0n08i0i).



http://uk.wikipedia.org/wiki/%D0%90%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B5_%D0%B2%D1%96%D0%B4%D0%B5%D0%BE&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%B0%D0%BD%D1%96%D0%BC%D0%B0%D1%86%D1%96%D1%8F

[Muranns 20.

3HalIiTh BiIMOBIIHICTh MAp 3a iX O3HAKaAMHU:
1 Jinosa rpadika 1 e [OBUIbHE MAIIOBAaHHS 1 KpECJICHHS Ha eKpaHi
KOMI'IOTepa.
2 Konctpykropcrka rpadika 2 o0macTh KOMIO'TOTEpHOI Trpadiky, NpHU3HAYEHA JUIA
HAOYHOTO NPEACTaBICHHS PI3HUX IOKAa3HHUKIB pPoOOTH
YCTaHOB
3 ImroctparuBHa rpagika 3 CTaja TONYyJspHOIO ©Oarato B YOMYy  3aBMSKH
Tesie0aueHHIO.
4 XymoxHs 1 pexiiaMHa rpagika 4 BHKOPHCTOBYETHCS B pobori IHKeHepiB —
KOHCTPYKTOpPIB, ~apXiTeKTOpiB, BHHAXiJTHHKIB HOBOI
TEXHIKH
IMutanns 21.
Benmauna, mo BU3HAYa€e KiTBKICTh MIKCEB Ha OAMHUINO TUTOIIi (200 OJAWHUIIO TOBXHUHU)? - (c6ill gapianm
8i0n08i0i).
IMutanns 22.
BxaxiTh ruOMHY KOIBOPY B 0iTax MOBHOKOJIBOPOBHUX 300paxeHb? - (cgill gapianm 6ionogioi).
IIuranns 23.
Brkaxite skuit edekT MH 0auMMO Ha €KpaHI MOHITOpa NPH peJaryBaHHI 300pakeHHS: 3MiHH (opMmarTy,
MacitaOyBaHHi? - (c8iti éapianm 8i0noeioi).
IIuranus 24.
Bxkaxite B skoMy Buai rpadiku iCHYIOTb JIHIT SIKi PO3MIIAIAat0ThCS SIK KOMOiHAMT TOYOK? - (¢6iti 6apianm
8i0Nn08Ii0i).
IIuranns 25.
B skomy poui General Motors mpeacTaBmia CHCTEMY aBTOMaTH30BaHOro mpoektyBaHHs DAC-1,
po3pobieny crinbHO 3 IBM? - (csiii sapianm 6idnogsioi).
[Mutanns 26.
300paxkeHHsI, sIKe Ma€ JiBa BUMIpPIOBaHHS, TOOTO sIKe JIOKUTh HA IUIOIIMHI HA3MBAETBCS - (C6Ill gapianm
8i0n08i0i).
IuTanns 27.
Komm’rorepauM (undpoBuM) Moke OyTH Ha3BaHE 300paK€HHS, CTBOPEHE 3a JONOMOTOI0 KOMIT IOTEpPHOL
TIPOTPaMH.
1 Tax
2 Hi
[Turanns 28.
3HaWITh BIAMOBIAHICTE Map 3a iX O3HAKAMHU:
1 Mikcens (pixel) 1 HalMEHIIMH  eJeMEeHT 300pakeHHs, BiITBOPIOIOYHI
KOMIT IOTEPOM
2 Pactp 2 HPSIMOKYTHA CiTKa TOYOK, (hOpMyroumx 300pa)keHHsS Ha
€KpaHi MOHiTOpa
3 Cxinmi (aliasing) 3 CIIOTBOPCHHS, 110 BUHHUKAIOTH IiJ] 4aC MAaclITaOyBaHHS
pacTpoBUX 300paKEHb
[Tutanns 29.
3HaiIiTh BiJIMOBIAHICT MAp OJAWHMIIL BUMIPIOBAHHS PO3AUTLHOI 3aTHOCTI:
1 spi (sample per inch) 1 TOYOK Ha JTIONM
2 dpi (dot per inch) 2 MK CelliB Ha TIONM
3 ppi (pixel per inch) 3 €JIEMEHTIB Ha JI0HWM
4 Ipi (line per inch) 4 JIHIN Ha JI0UM

ITurauns 30.



http://uk.wikipedia.org/w/index.php?title=%D0%94%D1%96%D0%BB%D0%BE%D0%B2%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%86%D0%BB%D1%8E%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8F_%D1%96_%D1%80%D0%B5%D0%BA%D0%BB%D0%B0%D0%BC%D0%BD%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BA%D1%81%D0%B5%D0%BB%D1%8C
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F

8i0n08i0i).

moOyzoBa Ha KOMIT FOTEPi, 32 TOTIOMOTOIO CHEIiaIbHUX MpoTpaM, IMPOCTOPOBOT MOJIENI, SKa CKIAIAEThCS 3
MIPOCTUX 1 CKIQAHUX T€OMETPUIHUX (HOPM, IPUCBOEHHS i MoJemi (aKTypri Ha3UBAETbCS - (CBill 8apianm

7. MeTtoay HABYAHHSA.

[Ipy BUBYEHHI JUCIUTUIIHU

«ImKeHepHa Ta KOMIT'IOTEepHA Tpadikay

BUKOPUCTOBYIOTHCS 4 TPYNH METO/IIB HABUAHHS

Al rpyna MeTomiB - METOJIM Opradizamii Ta 3J1MCHEHHS HaBYaJbHO-
M3HABAIBHOI TISIIbHOCTI:
Cnosecni Haouni Ilpaxmuuni
o PO3MOBI/Ib-TIOSICHEHHSA | o UTIOCTpaIllis o nabopatopHi poOOTH
o Oecina o JEMOHCTpALS | o IPaKTUYHI poOOTH
o JIEKLIsS o pedepatu
Inoykmueni memoou Jledykmueni memoou
y3araJlbHEHHS, MOB'sA3aH1 13 | PO3BUTOK aOCTPAKTHOTO MHUCIEHHS s
IPOBEJICHHSIM  EKCIEPUMEHTIB  Ha | 3aCBOEHHS HABYAJIBHOIO Marepialy Ha
OCHOBI PO3PaXyHKOBHUX JTAHUX OCHOBI y3arajibHEHb
Penpooykmueni memoou Teopui, npood1emHo-nOULyKo8i
Memoou
ITOBTOPEHHS TOTOBUX  PO3B’SA3KIB | CAMOCTIHA,  TBOpYAa  Mi3HaBaJIbHA
3aBJaHb, a00 po0oTa 3a TOTOBUMH | AISUTBHICTH
MPUKJIaTaMHU
Haeuanvna poooma cmyoenmis nio Camocmiiina poooma cmyoenmie
kepienuymeom HIIIT

AIl rpyma meTonmiB - METOAM CTUMYIIOBAaHHA ¥ MOTHBAIlli HaBYAIHHO-

MM3HaBaJIbHOI IISJIBHOCTI:

Memoou CImumMyn08anusa inmepecy 00

Memoou Cmumynio8antsa 0606 a3Ky i

HAGYUAHHA gionogioanvHocmi
e CTBOPEHHS CUTYallli IHTEepecy mpu e PO3'SICHEHHS METH HaBYaJIHHOTO
BUKJIQJIaHHI MaTepiany npeaMera
Mi3HABAJIbHI 1IrpH e BHMOTHM JI0 BUBYCHHS IpEIMETA
HaBYaJbHI AUCKYCIT (opdorpadiuni, AMCHMILIIHAPHI,

e AHAJI3 KUTTEBUX CUTYyAIlIN

OprasizaiiifHo-Tie/JaroTi4H1)
e 33a0XOUCHHS Ta TIOKApaHHSA B
HaBYaHHI

A 111 rpynia MeTOTIB - METOAM KOHTPOJTIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOJIIO),

KOpekuii (CaMOKOpEeKIli, B3a€EMOKOpEKIii) 3a e(QEKTUBHICTIO HaBYaJbHO-
MI3HaBaJIbHOI AISJILHOCTI:
\ Komnemenuii \ Dynkuii ouin08anHA




HABYANbHUX OOCAZHEHD
cmyoenma

*  CcollaJbHI * KOHTpPOJIIOIOYA;
*  MOJIKYJbTYpHI * HaByajJbHA
* KOMYHIKaTHBHI * IarHOCTHYHO-
* iH(popMariiHi KOpUTyIo4ya
* CaMOpPO3BUTKY Ta CAMOOCBITH *  CTUMYJIIOIOYO-
e KOMIIETEHIIIi, [0 Peai3yloThCs Yy MparHeHH1 MOTHBAIlIIHA

Ta 3/1aTHOCTI J0 PaIllOHAIBHOI MPOIYKTHBHOI, * BHUXOBHa

TBOPYOI JiSTTLHOCTI

A |V rpyna MetoiiB - GiHapHi, IHTETpOBaHi (YHIBEpCaIbH1) METOIH.

Ha npakTuiii Mu iHTErpyeMo METOJM PI3HUX TPYI, YTBOPIOIOYN HEOPAUHAPHI
(yHiBepcalibHI) METOJM HABUaHHA, sKI 3a0€3MeuyloTh ONTUMAJbHI MUISXH
JIOCSITHEHHSI HAaBYAJIbHOI METH.

8. MopMHU KOHTPOJIIO.

[IpoMI>KHUIT KOHTPOJb 3HAaHb CTYJIEHTIB 3IHCHIOETHCS PETYISAPHO Ha
JEKUIMHUX 1 MPaKTUYHUX 3aHATTSAX LUIIXOM iX ONWUTYBaHHS 3 HPOHAEHOIO
Marepiaty. @opMa KOHTPOJIIO 3HAHb 13 3MICTOBOrO Moayiss 1 — pe3ynabTatu
CEMIHAPChKUX BHCTYIIB, TECTOBUX 3aBJlaHb, BUKOHAHHS JIA0OPATOPHHUX POOIT.
3MICTOBUI MOZYJb 2 OLIHIOETHCS 32 PE3YJIbTATAMU BUKOHAHHS MPAKTUYHUX POOIT,
TECTOBUX 3aBJlaHb, BUKOHAHHS JITAOOPATOPHUX POOIT.

[TimcyMKOBHIA KOHTPOJIb 3HaHb 31HCHIOETHCS HA iCIIMTI.

Ouinka "BigMiHHO'" BHUCTaBISETHCA CTYIEHTY, SIKMM HPOTATOM CEMECTPY
CUCTEMATUYHO TMpAIfOBaB, Ha 3alliKy IOKa3aB pPI3HOOIYHI Ta TIMOOKI 3HAHHS
MPOrpamMHOTO Martepiainy, BMIE BUIBHO BUKOHYBATH 3aBIaHHs, 110 TependayeHi
IPOrpaMoro, 3aCBOIB OCHOBHY Ta 3HalOMUI1 3 10IaTKOBOIO JITEPaTypoOIO, BITUyBaE
B32€MO3B'SI30K OKPEMHUX PO3AUTB JUCHUIUIIHHU, iX 3HAUYEHHA /i1 MailOyTHBOI
npodecii, BUSBUB TBOPYi 37I0HOCTI B PO3yMiHHI Ta BUKOPHCTAHHI HABYAJIbHO-
MPOTPAMHOr0 MaTepiany, MHPOSIBUB 3AaTHICTh JO CAMOCTIHHOTO OHOBJICHHS 1
MOTIOBHEHHS 3HAHb.

Ouinka "JloOpe' BUCTaBISETHCA CTYACHTY, SIKMM BUSBHB TOBHE 3HAHHSA
HABYaJIbHO-IPOTPAMHOT0 MaTtepiaidy, YCHIIIHO BUKOHYE MependayeHi mporpamoro
3aB/IaHHS], 3aCBOIB OCHOBHY JIITEPATypy, 0 PEKOMEHA0BAHA IPOrPAMOI0, TTOKA3aB
CTIAKUHN XapaKTep 3HaHb 3 TUCIUIUIIHY 1 3IaTHUHN 0 X CaMOCTIMHOTO MTOMOBHEHHS
Ta MMOHOBJICHHS Y X0/l OIAJILIIOT0 HABYAHHS Ta MPOQECIHHOT AISITBHOCTI.

Ouinka "3aaoBijibHO'" BUCTABISIETBCS CTYICHTY, SKWW BUSBUB 3HAHHS
OCHOBHOTO HaBYAJIBHO-TIPOTPAMHOTO MaTepiaxy B 00cCs31, HEOOXIMHOMY IS
MOAJIBIIIOTO HABYAHHS Ta HACTYMHOI PoOOTH 3a Mpodeci€ro, CIpaBISIETHCS 3




BUKOHAHHSM 3aBJlaHb, MepeadadeHnX MpOrpamor0, JOMYCTHB OKpeMi MOXUOKH y
BIIMOBIZAX Ha 3ajiKy Ta NMPH BUKOHAHHI €K3aMEHAIlIMHMX 3aBJaHb, aje BOJIOJIIE
HEOOXIHUMU 3HAHHAMH JUIS 11X TIOJOJAHHS TiJ] KEPIBHUITBOM HAyKOBO-
MeJIaroT1YHOIO MpalliBHUKA.

Ouinka '"He3aa0BiJIbHO' BHCTaBISETbCS CTYACHTY, SKWW HE BHUSBUB
JIOCTaTHIX 3HaHb OCHOBHOTO HaBYAJIBHO-MPOIPAMHOTO MaTepiany, IONYyCTUB
MIPUHIIAIIOB] MIOMIJIKK Y BUKOHAHHI TIepe0aueHuX MporpaMor0 3aB/laHb, HE MOXKE
0e3 OMOMOTH HAyKOBO-TIEAArOTIYHOIO MpalliBHUKA BUKOPUCTATH 3HAHHS TPHU
NOJIaJIbIIIOMY HAaBYaHHI, HE CIIPOMITCSI OBOJIOAITH HABUYKAMU CaMOCTIHHOT pOOOTH.

9. Po3nopain 0aaiB, IKi 0OTPUMYIOTH CTY/A€HTH.

OuiHioBaHHS 3HaHb CTyJleHTa BigOyBaeThcs 3a 100-0anpHOIO MIKAIO 1
MEePEBOJIUTHCS B HAI[IOHAJIBHI OLIIHKH 3T1HO 3 Ta0a. 1 «IlomoxeHnHs mpo ek3aMeHu
ta 3amiku 'y HYbBIll Ykpaiam» (Haka3 mpo yBenenHs B airo Bixm 03.03.2021 p.
poTokoj Ne 7)

. Ouninka HamioHaJbHA
PeliTHHT cTy/eHTa,
B 3a pe3yJbTAaTH CKJIAAAHHS
eK3aMeHiB 3aJIIKIB

90-100 BigminHo

74-89 Ho0Ope 3apaxoBaHo
60-73 3a10BiILHO

0-59 He3anoBinibHo He 3apaxoBaHo

J{ns BU3HAYEHHSI PEUTUHTY CTyJIeHTa (CciyxXada) 13 3aCBOEHHS TUCHUILTIHU Rauc
(mo 100 OGamniB) onepxanuili pedtuHr 3 arecrtarii (qo 30 OamiB) J0AAETHCA [0
pPEUTHHTY CTyneHTa (ciayxada) 3 HaBuajabHO1 poooTr Rup (1o 70 6aniB): R auc = R
up + Rar.

10. HaB4aJibHO-METO{UYHE 320e3MeYeHHS

1. ImxeHepHa Ta KOMIT'I0TepHa Tpadika (Kypc JeKiiil) (Ijs CTyIEeHTIB 3a
cremianbHicTio 163 BioMennyHa iH)KeHepis) — I01a€ThCS.

2 ImxeHepHa Ta kKoMl rOTepHa rpadika (J1a0opaTopHUM TPaKTUKYM) (11
CTYCHTIB 3a cremianbHicTIO 163 BiomennyHa iHyKeHepist) — 101a€ThCS.

3. Imxenepna Tta komm’roTepHa Tpadika (METOAWYHI BKa3IBKU IS
CaMOCTIHHOI poOOTH CTyIeHTIB) (s CTyAEHTIB 3a chemiaiabHicTIO 163
biomeaunuHa iHKeHepist) — 0Ja€ThCA.



9.

11. PexomeHaoBaHa JiTepaTrypa

. Becenosckpka I'.B. Komm’totrepna rpadika/ I'.B. Becenoscrka, B.€. Xongakos,

B. M. Becenoschkuii / 3a pen. B.€. XonakoBa.— Xepcon: OJIII-mroc, 2018.—
584 c.

. T'amxkena, C. L., lllngauak C. O. OcHOBY 1HGOPMATHUKH 3 €JIeMEHTaMHU

MporpaMyBaHHs Ta Cy4acH1 1H(POpMaIliiiHI TEXHOIOT1i HAaBYaHHS —
Kponusauupkuii: @O-11 Anekcannposa M. B., 2018. — 182 c.

[Mommyk M.M., Tkau M.M. «CAD-cucremu Ta MyJIbTUMEA1S»: YI4OOBHI
nocionuk [Enexktponne Buganus]. HTYY «KIII im. I.Cikopcbkoroy», ®IOT,
2020. - 112 c.

[Tiuyria M. ®. Komm'torepHa rpadika. HaBuansuuii mocionuk / M. @. ITiuyriH,
I. O. Kankin, B. B. BopotHikoB. — KuiB: LlenTp HaBuansHoi niTepatypu, 2019. —
348 c.

bninosa T.O., [Topes B.M. Kommr’'torepna rpadika. — Kuis: IOniop, 2019. — 456
C.

['opoGenb C.M. OcHoBu koM 10TepHOi rpadiku: Hapu. mocion. — Kuis: LlenTp
HaBYaJIbHOI JiTepaTypu, 2016. — 232 c.

. Mauenko B.I'. Komm’torepna rpagika: HapuansHuii nociOHuK. — YepHiBI:

Pyta, 2019 — 343 c.

Kowmm'toTepna rpadika: KOHCHEKT JEKIIN Ui CTYACHTIB yCiX (GopM HaBYaHHS
cnemiainbHocTel 122 «Komm'torepHi Hayku» Ta 123 «KoMm'toTepHa iH)eHepis»
3 kypcy «Komm'torepna rpadika» / Ykinanad: Ckuba O. I1. TepHomniisb:
TepHONUIBCHKUH HAIlIOHAIBHUM TEXHIYHUHN YHIBepcUTeT iMeHi [Bana [lymros,
2019. -88 c.

Kozsp M.M., ®emyxk FO.B. Komm’torepna rpadika: AUTOCAD: Hapuansuuii
rmociouuk. — Onmi+, 2018 — 304 c.

10.http://www.wikipedia.org/
11.https://elearn.nubip.edu.ua/
12.https://stud.com.ua/156173/informatika/kompyuterna_grafika
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