LHWAHOBHI
OEB’ATUKNACHUKWN TA OEB’ATUKINNACHWULI!

By npogoexyeTe BMBYaATU LiKaBUA, BaXXNUBUIN i KOPUCHUI NpeaMeT — iH-
c¢hopmaTuky.

Ha ypokax iHdhopmaTmkm B 9-My Knaci BM po3rnsiHeTe Knacudikauio Ta
NpU3Ha4YeHHs NporpamHoro 3abes3neyvyeHHs], WO BUKOPUCTOBYETLCS Mig 4vac
po60oTM 3 KOMM'IOTEPOM, HABYMTECS CTBOPHOBATM N OMpalboByBaTW apXiB-
Hi cbarinu, geTtanbHille o3HaoMUTECst 3 NUTaHHAMKM iHbopMaUinHoi Gesne-
Kn i 3acobamm i JOTPUMAHHS, NPOAOBXUTE BMBYATU TabnmnyHUM npouecop,
o3HanomuTecs 3 Gazammn gaHUX i NporpamMolo Ans iX CTBOPEHHS 1 onpadito-
BaHHS, HaBuntecsa cteoptoBatn 3D-mogeni Ta 3D-aHimauito. | B LbOMy Bam
JOMOMOXe Lier NiapyvHuK.

BwmicT nigpyyHuka nopgineHo Ha po3ginu. KoxHuin posgin cknagaetbes
3 NYHKTIB, SKi, Y CBOIO Yepry, NOAINATbLCA Ha NiANYHKTU. Ha noyaTtky KOXHOro
NYHKTY HaBeAeHO 3anuTaHHA OS19 NOBTOPEHHS BMBYEHOro. Bignosigi Ha HMX
nonerwarb po3yMiHHS Ta 3aCBOEHHSI HOBOrO matepiany. Lli 3anutaHHs nosHa-

YEeHO BiAMNOBIAHO MIKTOrpamMoto

(

YBaXxxHO 4uMTanTe martepian, BUKNageHUn y niapyyHuky. HarcyTTesiwe 3i-
BpaHo B KiHLi KOXHOIo NYHKTY B OKpeMin pybpuui «HanBaxnusiwe B ubomy

NYHKTi» g [ns BignpautoBaHHs NpakTUYHMX HaBWYOK y pybpuui «Mpautoe-

MO 3 KOMM’IOTEPOM» D HaBedeHO TpeHyBasbHi BNpaBu 3 AeTanbHUMK ar-

ropuTMamMmm BUKOHaHHA 3aBAaHb.
HaﬂpVIKiHLl,i KOXHOIo MNyHKTY pOSMiLLI,eHO 3annTtaHHA OnAa CaMOKOHTPOIIo

«[JanTte BioanoBiAi Ha 3aNUTaHHA» @ PekomeHayemo BaM nicrsi BUBYEH-

HS1 HaB4YanbHOro mMarepiany NyHKTy gaTtu BigNoBiAi Ha HMX. Bing KoXHoro 3a-
NMUTaHHA CTOITb NO3HayKa, sika 03Hayae, Wo npaBuibHa BigNoBigb Ha Le 3a-
nMTaHHA Bignosigae:

o — novaTkoBoMy abo cepefHbLOMY PiBHIO HaBYaNbHUX AOCATHEHb;

® — JOCTaTHbOMY PiBHIO HaBYarbHWUX AOCATHEHD;

* — BWCOKOMY PIiBHIO HaBYarnbHWUX OCATHEHb.

Tak camo No3Ha4YeHOo W PiBHI NpakTUYHMX 3aBgaHb y pybpuui «BukoHam-

Te 3aBAaHHA» , Ky HaBefeHO B KiHLi KOXHOro MyHKTy. 3aBAaHHS, SKi

o >
ABTOPCbKUM KOJEKTUB peKomMmeHaye AOnd p060TI/I BAOMaA, NO3HaA4€eHOo L(j

3aBAaHHA 3 MO3HAYKO0 gl nepenGayaloThb, Lo Haf iX BUKOHAHHSAM OoUinb-

HO nonpautroBaTtu B napax abo HeBenuKkux rpynax.



Kpim oCHOBHOro martepiany, NyHKTU NigpyvyHMKa MiCTATb pyopuKu:

o @ «Ana TMX, XTo Xo4ye 3HaTU GinbLuey;

° Q «Yu 3HaeTe By, LWO...»;

o «nsa Tux, xTo npautoe 3 Androidy»;

e «Tnyma4yHu CNOBHUK TEPMIHIB i MOHATbLY (Ha 3eneHomy Tni).
Y po3gini «AnroputMmK Ta nporpamMm» posrfsiHyTO ABa CepeaoBuLLa CTBO-
PEHHSA MPOEKTIB:

"—"F"..
o \?{j «[ns TMX, xTOo BUBYae Pascal»;

° «[nsa Tux, xTo BuBYae Python».

Y KiHUi nigpyyHMKa po3miieHo CROBHMK, WO MICTUTb
03HAYEHHS OCHOBHMX MOHATD.

Parnun-3aroToBKM ANl BUKOHAHHS 3aBOaHb i MPaKTUYHMX
pobiT, @ TakoX eneKkTPOHHWI A0A4AaTOK A0 NigpydHMKa 3 iHTe-
pakTMBHMMW BNpaBaMn MOXHa 3HaWTW B IHTEpPHETI 3a agpe-
coto http://sites.google.com/pu.org.ua/allinf abo QR-kogom.

Baxaemo eam ycnixie y eug4yeHHi Halyikaeiwoi
ma Haticy4yacHiwoi Hayku — IHOOPMATUKN!

AsmopchkKuli Konekmus



Po3ning*

[MporpamHe 3ab6e3nev4eHHs
Ta iHcbopmaLivHa be3neka
Y uybomy po3dini eu Gi3Haemecs rpo:

@ kJyacudikariio Ta 3arajJbHy XapaKTePUCTUKY IPOrPaMHOTO
3a0e3meueHHA

@ cucremHe Ta cry:K060Be IIporpaMHe 3a0e3IeUeHHA

@ kiyacudikamiro Ta oCHOBHI (yHKIIiI onepaniiHuxX cucrem
@ apxiByBaHHA Ta CTUCHEHHA JaHUX

@ pesepBHE KOUiIOBaHHA JaHUX

@ wmkignuBe mporpaMHe 3abesledeHHA Ta 60pPOTHOY 3 HUM
@ ninensii Ha mporpaMHe 3a6e3neYeHHd, IX TUIN

@ imdopmairiiiny Gesmexy

1.1. Knacudikauia nporpamHoro 3abeanedeHHs. JliueHsii.
OnepadinHi cucrtemmn

1. ki xomn’torepHi mporpamu Bu 3HaeTe? I[Jis 4Oro BOHM IMPUSHAUEHI?
) 2. IlTo Take onepauiiina cucmema? Iy yoro BoOHA Ipu3HaAUeHA?
3. fIki Bu 3HaeTe crmocobm 3amycKy mporpam?

Bu BXe 3HaeTe, WO € pi3HOMaHITHI Nnporpamn Ana Komn'totepis. € nporpamu ans
onpauloBaHHs TEKCTOBUX, rpadivyHnX, MyNbTUMEAINHUX AaHUX, € NporpamMun Ans Kepy-
BaHHS poboTOl KOMM'loTepa, MOro OKpeMUMU MPUCTPOSIMU, TAKUMU SK NPUHTEp, CKa-
Hep, MOHITOp. € nporpamu Ans 3abe3neyeHHsi KOMYHiKaUi i MOoWyKy AaHWX, NS Ha-
BYaHHS, po3Bar i pO3BUTKY Ta iHLLOrO.

CyKynHiCTb Nporpam Ans KOMM'IOTEPIB HAa3MBalOTb NPOrpaMHUM 3abe3neyeHHs M
(ckopoueHo M3). Tinbku nig kepyBaHHSAM NporpamMHoro 3abesneyeHHs KOMM'lTep 3a0aT-
HWI onpauboBYBaTW Pi3HOMaHITHI AaHi.

PosrnaHemo cyvacHe nporpamHe 3abesneveHHs (man. 1.1).

CucteMHe nporpamMmHe 3abe3neyeHHs NpU3HayYeHo ans:

e KepyBaHHSA pobOTOI CKNagoBUX KOMM'lOTepa;
3abe3nevyeHHs1 0OMiHY AaHMMK MK MPUCTPOSIMU KOMM'HOTEpPa;

JiarHoCTyBaHHS Ta YCYHEHHS HedorikiB y poboTi komm'loTepa;
aBToMaTK3aLil Npouecy onpautoBaHHS LaHWX;
opraHisauii 0bMiHy JaHUMK MK KOPUCTYyBa4eM i KOMM'IOTEPOM.



L MporpamHe 3a6e3neyeHHs ]

CuctemHe nporpamHe 3a693nequHﬂJ MpuknagHe nporpamHe 3a693nequHﬂJ
OnepaliniHi cuctemun J MpuknagHi nporpamu
3aranbHOro NPUM3HavYeHHs

Cnyx6oBe nporpamHe
3abe3neyeHHs

MpuknagHi nporpamu
cneuianbHOro NpM3HavYeHHs

_L Cuctemu nporpamyBaHHS J

Maan. 1.1. Knacudikarmia nporpaMmHoro 3abesmneueHHs

[lo cknagy CcMCTEMHOro NporpamMHoro 3abesneyeHHst Hanexartb onepauinHi cucre-
Mum (ckopoyeHo OC) Ta pisHOMaHITHI cny»60Bi nporpamu.

MpuknagHe nporpamMHe 3abe3neyYyeHHs NPM3HAYeHO Ans peanisauii KOHKPETHUX
3aBaHb OnpautoBaHHA AaHUX, SiKi KOPUCTYBaY 34INCHIOE Y NpoLeci CBOET NpodeciHoi
(HaBYanbHoT) Ta NOByTOBOI AiSNBLHOCTI. IX NOAINATL HA NPUKNaAHI NporpaMun 3a2asib-
HO20 i cneyiasibHO20 NPU3HAYEHHs Ta cucmeMu rpo2pamMy8aHHsI.

[o npuvknagHnx nporpam 3a2asibHo20 MPU3HaYeHHS Hanexartb NporpamMm, ki MOXyTb
3aCTOCOBYBATUCA B Pi3HMX ranyssx MOACLKOI AiSNbHOCTI ANns onpaLoBaHHS TEKCTIiB, Ma-
TOHKIB, MYNBTUMELINHNX OAaHWX, ENEKTPOHHNX Tabruub, CTBOPEHHS NPe3eHTaLin TOLLIO.

MpuknagHi nporpamn creyiasibHO20 MPU3HaYeHHs BUKOPWCTOBYIOTb AN1A peani-
3auii cneundiyHNX 3aBgaHb OMNpaLoBaHHA AaHMX Y NEBHIW ranysi 4issnbHOCTI, HA KOH-
KpeTHOMY MiaANpueEMCTBI, B OpraHisauii, dipmi abo ix nigpo3gini. [lo Takoro Tuny npo-
rpam Hanexartb nporpamu ansg giHaHCcoBuX i ByxranTepcbkmx ob64YncreHb, CTBOPEHHS
BigeoedekTiB Nig Yyac BUpoOHMLTBA KIHOMINbMIB, KpeCNEHb MaLUUH | MEXaHI3MIB Yy KOH-
CTPYKTOPCBKMX i MPOEKTHMX BIOpO, OiarHOCTyBaHHSA 3axBOPIOBaHb Y MeAMYHMX 3aKna-
[ax, CTBOPEHHS LLUKINbHOro po3knagy YpokKiB TOLO.

Cucmemu npozpamyeaHHs1 NpuU3HayeHi Ansi CTBOPEHHS HOBWX MporpaMm 3 Bu-
KOpUCTaHHAM MOB NporpamMyBaHHs. Takumu nporpamamu, Hanpuknag, €. Scratch,
Lazarus, Python, Free Pascal, DEV-C++, Microsoft Visual Studio Professional,
Android Studio Ta iH. B okpemnx knacudikaLigx cuctemu nporpamyBaHHS BUAINAOTb
B OKpEMMWI BWUA NPOrpamMHoOro 3abeaneyeHHsi Nopsig i3 CUCTEMHUM i NPUKNagHUM Npo-
rpaMmHuMM 3abe3ne4eHHsIM.

Ha komm'toTepHi nporpamm NowwmnpoeTbes ais 3akoHy Ykpainu «[1po aBTopcbke npaso
i CyMidXHI NpaBay, i IX BUKOPUCTaAHHA MOXNMBE nuLle 3a YMOB AOTPUMAHHSA BUMOT LibO-
ro 3aKOHy, a TakoX BUMOT fiueHsii (nat. licentia — ceoboaa, Bnaga, npaBo 34INCHIOBATU
LLIOCb), 3 SAKOK KOPUCTYBA4 MOrO4XKYETHCS, YCTAHOBIOKYM NPOrpamMy Ha CBili KOMIM'tOTep.
BukopucTtanHs M3 € 3aKOHHMM TinNbkW TOAI, KONMM Ha Lie € O03Bif BracHMKa aBTop-
CbKMX npaB (koMnaHii-BupobHMka abo po3pobHuka nporpamu). Takuin [o3Bin odhopM-
noeTbea 'y BAMAAI niueHsii (niueHsinHoi yrogu). JliueHsis dikcye B3aeMoBigHOCKHM
MiXK KOPUCTYBa4YeM i NPaBOBITACHNKOM MpOrpamu.
€ Kinbka BugiB NiLeH3in Ha KOMM'KTEPHI Nporpamu:
e KomepuiliHa niyeH3iss — nepenbavae, WO KOPUCTyBay OMradvye BapTiCTb BU-
KOPUCTaHHA MEBHOI NMporpamu Ha OOHOMY YM KifTbKOX 3a3Ha4YeHux y niueHsil
KOMI'l0Tepax; cepes HUX PO3pPi3HAOTL:



® «KOpObBKO8I» eepcil niueH3ii NpoaalTbCs 3a3BMyan Ons OAHOro eK3eMr-
nsipa nporpamu, MiCTATb HOCIW, Ha SIKOMY 3anucaHo nporpamy, Ta iHCTPyK-
Lit0 LWOAO i BUKOPUCTAHHA pa3om 3 KIYeM OS5 BCTAHOBMNEHHS (Man. 1.2).
Hanpuknag: Corel Draw Essentials 2021, 3D CADS;

e OEM (anrn. Original Equipment Manufacturer — opuriHanbHUn BUPOOHMK
obnagHaHHs) — niueHsis, Wo HaJaeTbCa Ha OOWH EK3eMNIsp nporpamu,
pa3oM 3 MEBHUM KOMM'IOTEPHMM ObnagHaHHAM, Hanpuknag 3 HoyTOyKom,
nigTBepAXXeHHAM niueHsii € cneuianbHa Haninka, (man. 1.3). Hanpuknag:
MS Windows 10 OEM, OEM NORTON SECURITY DELUXE 3.0;

e KopriopamueHa riueH3is — NiueHsis Ha Kinbka Koni nporpamu Angd Bu-
KOPUCTaHHS, Hanpuknag Ha koMm'ioTepax 3aknagiB ocBiTW. [Jo Takmx ni-
LEH3ih MOXHa BigHecTM niueHsii Ha nporpamu
MS Office 365, AHTuBIipyc ansa Bi3sHecy Zillya!

Ta iH.;
e nidnucka Ha npozpamHe 3abesrneyeHHs — HagaH- | kb wdife
Hsi NpaBa BUKOPWCTOBYBAaTK NporpamHe 3abesne-
YEHHSA MPOTAroM MeBHOro nepioay, 3a3sn4yan npo- UA-Brogwer
TArOM POKY; St
i
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Maan. 1.2. KopobkoBa
Maan. 1.3. Haminka OEM-Bepcii sinmensii omepariiiitHoi Bepcia ¢giHaHCOBOI
cucTeMu mporpamu

e npobHa, abo trial (aHm. trial — BuUNpobyBaHHs1), — niLeH3ia Ha komepuinHe M3,
SiKa HagaeTbCcs AN NPOBGHOr0 BUKOPUCTaHHA MPOrpaMu NpoTAroM NEBHOrO Yacy
(3a3Bmyar Ha Mmicaub) abo Ha MeBHy KiNbKIiCTb 3anyckiB nporpam. [Hwum Bapi-
aHTOM Mporpam, WO PO3MOBCIOAXKYIOTbCA 3a L€l MiLueHsietn, € nporpamu, Lo
He MaloTb 0OMeXeHb 3a YaCOM BMKOPUCTAHHS, ane B HUX 3abrnokosaHo abo Bia-
CyTHi MeBHi onepauii, Hanpvknag onepakdii 3i 36epeXXeHHs CTBOPEHUX iHpopma-
LinHux ob’exTiB y dhannm neBHMx chopmaris;

e @isIbHO20 eukopucmaHHsi, abo freeware (aHrn. freeware — BinbHWI TOBap), —
niueHsis nepenbavae BiNbHe BUKOPUCTaHHSA nporpam 6e3 BunnaT BUHAropoau
aBToOpy, ane He nepegbavyae MOXIMBOCTI BHECEHHHA 3MiH y nporpamy, Hanpu-
knag, CCleaner, Opera;

e 3 ei0kpumum kodom, abo free (aHrn. free — BinbHe) software, un libre (icn. libre —
BiNnbHe) software, — niLeHsis Ha BinbHe NporpamHe 3abe3neveHHs, LWo nependayae
He TiNbky Oe3KOLUTOBHE BUKOPWCTAHHSA Mporpam, ane i npaeo Ha ix Moamdikauito,
BHECEHHS 3MiH y nporpamy. Lle 3assuyan niueHsis GNU General Public License.
Mpuknagom Takmx nporpam € GIMP, OpenOffice.org;

e 3 pek/namMor TNEeBHUX npoaykTiB abo nocnyr — ad-supported (aHrn.
advertisement — OronoLwleHHs1, peknama; support — nigTpumMmka) — niueHsis ne-
peanbavae BinNbHe BMKOPUCTaHHA nporpam 6e3 Bunnat BUHAropogu aBTopy, ane
3 BKITIOYEHHAM peknamu. Bepcis nporpamu 3 BigkmntoueHo peknamoro nepenba-
Yae JoAdaTKoBy onnary.



Ak BM BXe 3HaETe 3 Kypcy iHopMaTUKM 5-ro kracy, icHye 6arato pisHOMaHiTHMX
onepauinHux cucteM. 3anexHo Bif NpU3HaYeHHs iX NoAiNsaTb Ha onepadiiHi cuctemu
ans:

e cmayioHapHux nepcoHasibHuUx komn’romepie (Windows 10, macOS (OS X),

Linux, Chrome OS Ta iH.);
e Mo6inbHuUx komm’romepie (Android, iOS, KaiOC, Samsung, Windows, Tizen
Ta iH.);

o cepeepie i cynepkommn’romepie (Unix, Linux, Windows Server, Solaris Ta iH.).

CTaTUCTMYHI JaHi Woao BMKOPUCTaAHHSA onepauiiHuX cucTeM Ans nepcoHanbHUX
KOMIM'toTepiB (BKMNtoYaum MobinbHi NnpucTpoi) y cBiTi Ta B YkpaiHi y 2021 poui, 3a AaHu-
mu canty Statcounter (htips://gs.statcounter.com), nogaHo Ha mantoHky 1.4.

Linux 1% macOS 7% Windows 31% Linux 3% macOS 6% Windows 52%

i0S 17% iOS 6%
105 L0k

Android 44% Android 33%

Android Windows [l macOS B Linux i0s

Mauan. 1.4. Po3nonis BUKOPUCTAHHA ONEPAI[ifHUX CUCTEM Yy IE€PCOHATBHUX
KoMI’roTepax y cBiti (a) Ta B Ykpaisi (0)

Takox onepauinHi cMCTeMN MOXHa NOAINUTA 32 TUNOM MiLEH3IT, L0 BUKOPUCTOBY-
€TbCHA NPW iX PO3MNOBCIOMKEHHI. Tak, onepauiviHi cuctemu Windows MaloTb KOMEPLinHY
niueHsito, NpoTe OKpeMi 3 HUX MOXYTb BUKOPUCTOBYBATU trial-niyeH3siro. [Jo onepadin-
HUX CMCTEM, LLIO PO3MOBCIOAXKYIOTECS 3a niueHsieto free software, y nepuly yepry Ha-
nexatb pi3Hi Bepcii onepauinHnx cuctem Android i Linux.

OnepauiiHi cMcteMn po3pi3HATb TaKoX 3a PO3PSIAHICTIO LiEeHTpanbHMX NpoLeco-
piB, siKi BCTAHOBINEHO B NepCoHarnbHuUX Kommn’toTepax. Ha cborogHi po3pisHstoTb OC ans
32-po3psiOHuUX i 64-pO3PSIOHUX KOMMT IOTEPHUX CUCTEM.

OnepaduiiHi cuctemm npusHadeHi ons

e KepyBaHHHA pobOTOI MPUCTPOIB KOMM'IOTEPa;
3abe3neveHHs 0OMiHY JaHUMK MiX CKITagoBUMUN KOMITOTepPa;
30epiraHHs 4aHMX B ONepaTuBHIN Nam’saTi Ta HA 30BHILLUHIX HOCIAX;
3abe3nevYeHHs BUKOHAHHS iHLLIMX Nporpam;
opraHisauii 06MiHy 4aHMMK MK KOPUCTYBa4eM i KOMMT'IOTEPOM.

OC € ocHOBO BCbOro crny6oBoro nporpamHoro 3abeanevyeHHsi. OCHOBHUMU cKna-
[OBVMMW OMepaLiiHOi CUCTEMU €:

e 6a3zoea cucmema esedeHHsi/eueedeHHs1 — BIOS — He3anexHui Big KOHKpeT-
HOI Bepcii onepauinHoi cnctemm Habip 6a3oBUX KOMaHA, SKi BUKOPUCTOBYHOTHCS
ans 3abesneyeHHs 0OMiHY AaHUMU MK NPUCTPOSMU;

e s0po onepauyiliHoi cucmemu — Habip nporpam, 3 BUKOPUCTAHHAM SIKUX 3AiMcC-
HIOETBCA BUKOHAHHA KOMaHZ, PO3MNOAiNslTbCsA pecypcu nam’ati Ta KaHanis



3B’A3KYy MK MPUCTPOSIMK i Mporpamamu, HagakTbCs PO3LUMPEHI MOXMMBOCTI
3 KepyBaHHS MPUCTPOSMM KOMIT'toTepa Ta iH.;

e ¢halinoea cucmema — CKNafoBa, Ska BU3HA4Yae CTPYKTYpy 30epexeHHst JaHuX
Ha 30BHILUHIX HOCISIX i CYKYMHICTb nporpam, ski 3abe3nevytoTb poboTy i3 uieto
CTPYKTYpOl0. 3a3Bu4yan onepauiiHa cuctema Moxe npauoBaTth 3 Kinlbkoma dain-
NOBUMU CUCTEMAMU;

e Qdpalieepu npucmpoie (aHrn. driver — BoAiN, Kepyounii NPUCTPOEM) — Nporpa-
MM, SIKi 3abe3nedytoTb 0OMiH AaHUMK MiK OnepavinHOK CUCTEMOIO | KOHKPETHOH
MOZEN0 NPUCTPOID;

e iHmepdghelic kopucmyeaya (aHrn. interface — 3acobu y3rooKeHHs) — CyKyMnHiCTb
3acobiB, siki 3abe3nevytoTb 06MiH JaHuMK Mk kopuctyBadem i OC.

Ons sctaHoBneHHs OC Ha komm'loTepi NOTPIGHO BUKOHATK crieujianbHy onepadito,
sIka Ha3MBaeTbCS iHCTanNsALUieo onepauinHoi cucTemu.

[ns iHcTansauii onepauinHol cuctemun cnig matu onTUYHUI Auck abo dneLuHo-
Cill 3 iHCTaNAUINHUM NakeToM — AUCTPUOYTUBOM (aHrn. distribute — po3noginsaTtu).
Takox gucTpubyTMB MOXHa 3aBaHTaXuTu 3 |[HTepHeTy, 3a3Bu4an i3 canTy po3pob-
HUKa onepauinHoi cuctemu. lNMicna 3anycky danny BCTaHOBNEHHS onepauinHoi cuc-
Temu, sk npasuno, byae 3pobneHo 3anuT Ha A03BiN Ans iHcTanauii. Ha HacTynHux
KpOoKax NpPOMOHYETbCHA BBECTW psf AOAATKOBUX AaHWMX — OMCK, HAa KUl Oyge BcTa-
HoBneHo OC, moBy Ta Habip perioHanbHUX CTaHAAPTIB TOLWLO. ICHYIOTb TaKOX iHLUI
BapiaHTWU 34INCHEHHS iHCTansauil, Hanpuknag 3 BUKOPUCTaAHHAM JIOKanbHOI MepexXi
abo IHTepHeTy.

MMig yac iHcTansauii BinOyBaeTbca po3mieHHs cknagosux OC Ha BUOpaHOMY OUCKY,
HanarogXXeHHs ii B3aeMogii 3 anapaTHOK CKNagoBok komm'loTepa. [Quck, Ha sikuin ycTa-
HOBJIEHO OMnepaLiiHy CMCTEMY, Ha3MBAETLCA CUCTEMHUM.

Byab-ske nporpamHe 3abesneyeHHs, WO BUKOPUCTOBYETHCA B CyHacHUX KOMM'OTe-
pax, npautoe nia KepyBaHHAM onepauinHol cuctemun. KoxxHa 3 nporpam CTBOPHETLCS
AN NeBHOI onepavuiHoi cucTeMm i He MoXxe npaLoBaTtu 3 iHwoto. MNepen noyaTkom Bu-
KOPUCTaHHSA KOMM'IOTEPHOI Nporpamm Mae BiabyTncsa NpoLec ii y3rofkeHHs1 3 onepauin-
HOI0 CMCTEMOLO, 3aHECEHHA AaHMX NPO Nporpamy Ao cnyx60Bux nporpam (Hanpuknag,
B OC Windows y daiin peecmpa OC) Ta po3MmilLlEHHS CKITagoBKX Nporpamun B NEBHUX
nankax. Llen npouec Takox Ha3MBaeTbCA iHCTaNsLWIE | ANA Pi3HUX NporpaMm Moxe
CYTTEBO Bigpi3HATUCA. 3a3Bu4an BiH 34iINCHIOETLCS BiAMOBIAHO 4O anropuTMy, 3anuca-
HOro y cneujiansHiv nporpami, Hanpuknag, setup.exe, install.exe (ona Windows) a6o
INSTALL.sh un cannie 3 po3wmpeHHsm deb (ans Linux).

CknapoBi nporpamu, WO iHCTaneTbCs, MOXYTb HagaBaTUCH KOPUCTYBayeBi Ha
BiANOBIAHOMY HOCIEBI JaHUX pa3oM 3 nNporpamamu iHCTansuii, a MoXyTb KonitoBaTucs
i3 canTiB po3poOHMKIB y Npoueci iHcTanauii. IMig yac iHcTanauii 3a3Buyan 34inCHIETLCS
OOMiH JaHMMK MK NporpamMotlo iHCTansAuii Ta KopucTyBayem AN YTOYHEHHS OKpeMUX
napamMeTpiB YyCTaHOBIEHHS nporpamu (QMcK i nanka Ans po3MillleHHs nporpamMu, ycra-
HOBJIEHHSI OKPEMUX KOMMOHEHTIB, MOBa iHTEP(ENCY TOLLO).

Cnig 3ayBaxuTu, IO NS OKPeMUX Nporpam y NeBHUX onepauinHnx cuctemax (Ha-
npuknag, Mac OS 1-9) iHcTansuia He npoBoauTbes. Nporpama 3anyckaetbcsa 6e3noce-
pPeaHbO i3 30BHILLHBLOMO HOCIA AaHUX.

32-po3psAaHi onepadinHi cucteMmu, MOXYTb YCTaHOBMOBATUCh SK Ha 32-po3psaaHi,
Tak i Ha 64-po3psaHi komm'loTepHi cuctemn. Todi sk 64-pospagHa OC He moxe ByTu
BCTaHOBMNEHa Ha KOMM'oTep i3 32-po3psaaHUM NPOLIECOPOM.
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AKWwo iHCTansuia npowwina ycnilwHo, TO KOMaHga Ans 3anycky nporpamun 6yae
BKITHOYEHa:

o ana Windows — go meHto Myck i 40 CNUCKY BXXe BCTaHOBEHUX nporpam;

e ans Linux Ubuntu — go MaHeni 3anycky 1a go LleHTpy nporpamHoro 3a6e3s-

NeyYeHHs.

AKLWO KopUCTyBaYy He NiaHye BMKOPUCTOBYBATU iHCTanbOBaHy nporpamy, To BapTo
NPOBECTU crneuianbHy onepawito — AeiHCTansAWilo nporpaMmn. AKWO NpoCcTo BUAANUTU
nanky i3 dannamm nporpammu abo BMAanuTu Apnvk nporpamu 3 meHwo Myck, To B no-
[anblioMy Le npu3sene Ao CroBiNbHEHHS pobOoTK onepaLiiHOi cCucTeMmn Yepes 3acMmi-
YeHHs hannamu, LWo He BUKOPUCTOBYIOTHLCS.

BupaneHHs (peiHctansauis) nporpam B OC Windows npoBoouTbCA Ha BKNaLi
Mporpamu Ta dyHKuUii Bikna HanawTyBaHHsA ([Tyck = Hacmpoliiku = lpoepamu =
lMpoepamu ma ¢pyHkuii). MNoTpibHO BMBpPaTM nNporpamy, SKy Cnig BMAAnNUTW, nicns
4oro HaTUCHYTU KHonky Bupanutu (man. 1.5).

HasTpodn

far  JOMALMA CTOpIHKA rl p{}rpa MIATA Clj}.'H K]_||i-|'

;1nxm¢m= 322 Kb
Nporpars« r | |

1 Fialgh HTa % 160 Kb
Mporpass Ta $yHEL n JaAOMARHHA T3 LCKi 60K
el Il i L

5 Mporpamw 33 3aM08UYBAHHAM 3 t.-l":u'LJ" nporpas 16,0 Kb

M ABTOHOMH KIOTH napasetpu

[ [Mporpavm 408 eeb-cadtie

M ICTHTH BuanT
CH  Biarsopedys sigeo E |HCTaRATOP NpPOTPany 16,0 K& |
B 3apanTamenHa
E Kankynarop 16,0 Kb

Maua. 1.5. Bikuo IIporpamu ta (pyHKIii

Bubip onepauii BuganeHHs 3anyckae nporpamy, sika KOpeKTHO BUAansi€ BCi KOMMo-
HEHTW Nporpamu 3 KoMmn'toTepa.

Ak BM BXe 3HaeTe, KOMM'IOTEPHI Nporpamu po3pobnstoTbCa Ans NEBHOI onepauinHoi
cucTeMu, BiONOBIOHO OO CTaHAAPTIB, SKi BCTAHOBMOWTbL po3pobHukn OC. Mporpamu,
po3po0bneHi Ansg ogHOro TUMNy onepauinHNX CUCTEM 3a3BUYal € HECYMICHUMM 3 iHLUIMMMU
TMnamm abo BepCisiMM onepaviiHUX CUCTEM i HE MOXYTb OyTW iHCTanboBaHMMU. Tak,
nporpamu, po3pobneHi gna OC Windows, He moxyTb npautoBatn B OC cimenctea
Linux a6o Android.

[nsa KoXHOT 3 onepauiiHMX cUCTeM CTBOPHETLCS CBOS Bepcia nporpamu. Tak icHy-
10Tb, Hanpwuknag, 6paysepn Chrome ana Windows, Linux, Android Towo (man. 1.6).



@ chrome ®

3asaHTaxXutu Chrome

FHEAHT ARWTH JNA TanshoHy M
NRGHILETS

Android
ias
FABBHT AMMTH 409 Mwel CC ana

KOoMITIOTERa

64-posprana Bepcin Windows 10/8.1/8/7
32-poapaaHa pepcia Windows 10/8,1/8(7
0OC Mac X 10,11 afio Hosluwoi sepcli
Linng

Maan. 1.6. ®PparmeHT BeOCTOPIiHKU
3aBaHTayKeHHA 6paysepa Google Chrome

[MeBHe nporpamHe 3abe3nevyeHHs He 3aBX-
O KOPEKTHO Mpautoe HaBiTb Mig KepyBaHHAM
onepauifHuUx CUCTEM OAHOro CiMencTBa, ane
pi3HMX 1oro Bepcin. Tak, GinblWicTb nporpam
ona Windows 10 He 3MOXyTb npauioBaTth
3 Windows XP.

Cnyx6o0ee npozpaMHe
3abe3neyeHHs. [patisepu

[o cknagy cnyx60Boro nporpamHoro
3abe3neyvyeHHsA, KpiM orepauiiHuX CUCTeM,
BXOOATb M iHWI nporpamu, iX We Ha3uBawTb
ymunimamu (aHrm. utility — KOPUCHICTb). YTu-
niTM — ue nporpamu, Aki Npu3HayeHi ons gia-
rHOCTYBaHHsI anapaTHOI i NporpamMHoi cknago-
BUX KOMM'IOTEpPa, PO3LUMPEHHA MOXIMMBOCTEWN
OC. 3a notpebu BOHM ycyBalTb HeOoniku Ta
onTUMI3ytoTb poboTy Komn'toTepa. YactuHa
TaKkvMx Mporpam BKITHOYAETbCS OO CKMnagy one-
pauiriHoi cuctemm nig vac iHctanauii OC. Ha-

Jacoby anmiHicTpyBadHa Windows -~
Component Services
Event Viewer
Sl Initiator
Security Policy
ODBC Data Source bit)
JBC Data Sources [&4-bit)
Performance Monitor
Print Management
Registry Editor
Resource Manitor
Senvices
Configuration
Task Scheduler
' Windows Defender Firewall with Ad...
Biaomocti npo cHcTeMy
JIMCK BIAHOBACHHA
Hiarnoctuka namati Windows
KepyBaHHA KOMNIOTEp0oM

ONTHMIYBATH AWCKM B ONTHMIS

s CummeHHs grcka

Maun. 1.7. Tpymna nporpam 3acoou
agvinicrpyBanna Windows

npuknag, oo cknagy onepadivHoi cuctemm Windows 10 Bxoasitb crnyk60Bi nporpamu
3 rpynu 3acobu agmiHictpyBaHHA Windows (man. 1.7).

AHanoriyHi nporpamu € i B iHWKNX onepauinHmux cnctemax. Tak, y Linux Ubuntu Ta-
KMMU nporpamamu, Hanpuknag, €: MeHemxep apxiBiB, XKypHan cuctemu, AHanisa-
TOp BUKOPUCTaHHSA Aucka, CuctemHun MoHitop, System Testing, [lucku, a 8 OC
Android — Oucnetyep cdannis, Kanenpgap, Auck, Android Auto, HanawTyBaHHA

Ta iH.

11
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Po3pin 1

Cniyx60Bi nporpammn MoxHa npuadaty abo BifibHO CKOMitoBaTK i3 CanTiB PO3POOHN-
KiB Ta iHCTanoBaTn 4N NoganbLoro BUKOPUCTaHHS.

[panBepu TakoX HanexaTb A0 CrykboBoro nporpamHoro 3abesneyeHHs. ipanBep
(aHrn. driver — Bogil) — y KOMM'IOTEPHUX CcUCTeMax nmporpama Ans y3rompkeHHs pobo-
TW onepauinHoi CUCTEMM Ta MEBHONO KOMITIOTEPHOrO MPUCTPOIO (MpUHTEpaA, CKaHe-
pa, MoHiTopa, BebkaMepu, knagiaTypu Ta iH.). OnepauiiHi cucTeMn MaroTb Y CBOEMY
cknagi Habopw gparBepiB ANSA Y3romkeHHA poboTn (3abesnevyeHHs OOMiHYy OaHUMK)
3 HanbinbLL NOWMPEHNUMI MOAENSAMM NPUCTPOIB. Ha canTax po3pobHukiB onepauiiHmx
CUCTEM CTBOPHOIOTLCS Binbll NoBHi 6ibnioTekn gpaneepiB ons HOBMX NpucTpois. One-
paLiiHi cuctemm 3a3Buyar MatoTb NPOrpaMM aBTOMaTMYHOMO MOLUYKY MNOTPIGHMX Apan-
BEpPIB Nig Yac NigknoyYeHHs 00 KOMM'OTEpiB HOBMX MPUCTPOIB. [NOWyK 34iNCHI0ETLCA
crno4aTky B fokarnbHi 6asi neBHOro KOMM'roTepa, a NoTiM — Ha calTi pO3pOBHUKIB one-
pauiiHMX cUcTeMm.

3asBuyar gpamBepu nocTayaloTb 3 BiANOBIOHUMM MPUCTPOSIMU Ta IHCTPYKLIED
LLIOAO iX BCTaHOBMEHHsA. basn gpaniBepiB TakoX CTBOPHOKOTLCS Ha canTax BUPOOHMKIB
KOMIT'IOTEPHUX NpUCTpOiB (man. 1.8).

Apavieepu, NociGHNK KOPUCTYBAYQ,

anaparHe Ta NporpaMHe sabesneyeHHs.

O6epitb Baw NpoAyKT

(o} Hods Code ar K B i g e

- Z e
i e w3 . & 7]
M BOALTRY] Tavbira 1 Meargpa Wt T it Pt s s L

Maun. 1.8. @parmeuT caiiTy AJid 3aBaHTaXKEHHS ApaiiBepiB IPUCTPOIB
Kopmopaitiii Samsung

@ AAS1 TMX, XTO X04€e 3HaTH OiAblue

CyuacHi omepariiiHi cucTeMM aBTOMATUYHO 3iMCHIOIOTH IIEPEBIPKY CTaHY
IPUCTPOIB 30BHIIMHBLOI mam’siti. OcoOJIMBO Ile CTOCYETHCS HAKOIMUYyBaua Ha
JKOPCTKMX MATHITHUX JOUCKAaX — OCHOBHOTO IIPHCTPOI0 B30€eperKeHHA TaHUX
Yy HepCOHAJBHMX KOMII'IoTepax. BogHouac f0BOJII YacTo BUHUKAE mOTpeba mepe-
BIpUTH JIOTIYHY CTPYKTYpy Ta (iswmuHMil cTaH HOCiiB manmux. Ilis 1boro Kopuc-
TyBad MOYKE€ CKOPHCTATHUCA CTAHAAPTHOIO CJIYKOOBOIO IPOIPAMOIO IIEPEBIpKM HO-
ciiB, BUOpaBIIN B KOHTEKCTHOMY MEHIO IIPUCTPOI0 30eperKeHHs MJaHUX KOMaHIY

Baacrusocri i Ha BKIaAni 3Hapaaasa — KHONKY Bukonaru mepeBipry “y.

/i aBTOMATUYHOI'O BUIIPABJIEHHA MOMUJIOK y (aiijax i mamKax, BUABIEHUX
miJ yac cKaHyBaHHSA, IMMOTPIOHO BCTAHOBUTH MO3HAUKY IIPATIOPIIA ABTOMATHYHO
BHINIPABJIATH NMOMHJIKHU (paitiaoBoi cucremu. B iHmmomy pasi 3aci6 mepeBipku
IWCKAa JIMIIE IMOBiJOMJIATHME IIPO IIOMHUJIKM, ajie He BUIPABJIATHME iX.



I[ITo6 BuKOHATH pPeTeNbHY IEePEeBipKYy MMCKA, MOTPiOHO BCTAHOBUTH ITO3HAUKY

npamnopisa IlepeBipaTu i HamMaraTmcsa BiTHOBUTH NMOIIKOMKeHi cexkropm. Ileit
IIPOIleC MOXKe TPUBATU HAbaraTo IOBIIIE.

D lpauroemo 3 komn’loTepom

YBara! [1id0 yac pobomu 3 Komm’romepom dompumylmecsi BuMoe b6e3rneku Xumme-

disnbHOCMIi Mma caHimapHO-2igiEHIYHUX HOPM.
YcmaHoeneHHs i eudaneHHs1 npoepam

1.

abrownN

10.

1.

12.

BigkpunTe Bknagky NMporpamu ta cdyHkKuii Bikna Hactpownku (Iyck = Hacmpol-
ku = lMpoepamu ma ¢hyHKUii).

BuaHauTe, siki nporpamu BCTaHOBMNEHO Ha BaLLOMY KOMM'HOTepI.

Bubepitb nocnnanHss Heo60B’A3KOBi KOMMOHEHTM.

Bubepitb nocnnaHHa Joaatkoi cpyHKUii Windows.

[NpoBeaiTb iHCTanAuio Takmx komnoHeHTiB Windows:

¢ KnieHrt Telnet;

e TpocrTi cnyx6u TCP/IP.

Ona uboro y BikHi 3acobu Windows
Yy CMWUCKY KOMMOHEHTIB YCTaHOBITb MNO-

SO Whna s

YaimuHenHR 360 BuMKHEHHA 3acobis Window

AL RTINS, T B T BATPD R P D D, L0

3Haukm npanopuis 6ins Ha3B 00’ekTiB, AKi
notpibHo iHcTantoBaTtun (Man. 1.9).
[eiHcTantonite KoMnoHeHT 3acié cTBoO-
peHHA AokymeHTiB XPS (Microsoft),
3HSIBLUM MO3Ha4Ky npanopus 6ins Ha3su
Lboro o6’ekTa. 13 3006 croopeninn Aot XPS (Microset
Bubepitb kHomky OK. - b mioni
lMepesaBaHTaxTe 3 [o3BoOMy BuYMTEnS/
BYMTENbKM OnepauinHy cuctemy.

BigHoBITbL NonepeaHin cTaH KOMMNOHEHTIB ¢
onepauinHoi cuctemu.

MNpoBeaiTb iHCTansAUilo Nporpamu, Bkasa-
HOI BYMTENEeM/BYNTENBKOND, Hamnpuknag
nporpamMn ang BigHOBNEHHSA dannis, BU-
NnagkoBO BuAaneHmx abo BTpavyeHux y pesynksTtati nporpaMHoro 360t abo nomun-
kn — Recuva Po3pgin 1\3aBaaHHA 1.1\rcsetup153.exe abo i3 canTy BupobHuka 3a
agpecoto https://www.ccleaner.com/download.

3anycTiTb NpoiHCTanbLoBaHy nporpamy, o3HamomTecs 3 ii iHTepdencom i npuaHa-
YEHHSAM.

3akpunTe BikHO nporpamn Recuva.

BRI E AP E (EPELOIERGE WiNdws
Kot Teimet

Kt TITP y

'._' LBl yBari

Mauax. 1.9. Bikao 3acoou Windows

@ HariBakAauBiwe B LbOMY MyHKTI

CyKyI'IHiCTb nporpam ansa KOMI'I’I'OTepiB Ha3nBakTb MPOrpaMHuUM 3abe3ne4YeHHAM

(ckopoueHo M3). Moro MoxHa po3nofinuTy Ha Taki BUAW: CUCTEMHe nporpamMHe 3abesane-
YeHHSA Ta NpuKNagHe nporpamMHe 3a6e3neyeHHA. OCTaHHiIN BUA, NOAINSATb HA NPUKNag-
Hi Nporpamun 3a2asibHo20 i crieyiasibHO20 NPU3HAYEHHS Ta cucmemu npoz2pamMyeaHHs.

€ Kinbka BMAIB NiLEH3i HA KOMMIOTEPHI NporpaMu: KoMmepuiliHa JiuyeH3iss («ko-

pobkoesa», OEM, kopriopamueHa, nidnucka Ha npoepamMHe 3abearnedyeHHsi), npobHa
(trial), einbHo20 eukopucmaHHs (freeware), 3 eiOkpumum kodom (free software),
3 peknamoro (ad-supported).
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3anexHo Bia Npu3Ha4YeHHs onepadiiHi cMcTeMm NOAINAKTbL Ha onepauyitiHi cucme-
Mu [0S cmayioHapHUX nepcoHasibHUX KOMI’romepie, 0ns Mo6inbHUX KoMmn’rome-
pie, ons cepeepie i cynepkommn’romepie. Takox OC noginawTb 3anexHo 8id murny
niyeHsii, wo sukopucmosyemscs nio Yac ix posrosactodxeHHs1. OC € OCHOBOK BCbOro
CMCTEMHOIO NMPOrpamMHOro 3abesneyeHHs.

[na BCTaAHOBMNEHHA MporpaM (BKIHOYak4Kn onepadiiHi cuctemm) noTpibHO BMKOHA-
TW cneuianbHy onepaLdito, gka HasuBaeTbCs iHcTanauier. [Nporpamu, po3pobneHi ans
OQHOro TUMy onepawifHUX cUcTeM, 3a3BU4an € HECYMICHUMM 3 iHLUIMMW onepauiiHuMu
cucTemMamu i He MOXyTb ByTK iHCTanbOBaHMMN.

[o cknagy cucTeMHOro nporpamHoro 3abe3ne4veHHs, KpiMm onepauiinHNX CUCTEM,
BXOOATb M iHLWI nporpamu, ix Wwe HasuBawTb ymusiimamu. YTURITN — Le nporpamu,
SKi NpU3HaYeHi Ansa giarHoCTyBaHHA anapaTtHOl i NporpaMHoi CKNagoBMX KoMM'oTepa,
po3wmnpeHHst moxnunaocTten OC.

Apatieepu Takox HanexaTb 0 CrNyX00BOro nporpamHoro 3abesnedeHHs. Opan-
Bep — Yy KOMMTIOTEPHMX CUCTEMAX Nporpama Asis y3rogkeHHs poboTu onepauiiHoi cuc-
TEMU Ta NEBHONO KOMM'IOTEPHOIO MPUCTPOIO (NPUHTEPA, CKaHepa, MOHITopa, Bebkame-
pu, Knaeiatypu Ta iH.).

@ Aa¥ite BIAMOBIAI Ha 3anMTaHHs

1°. Lo Take nporpamHe 3abesnedyeHHA?

2°. 3a 3HaYeHHAM AKUX BNacTUBOCTEN KnacudikyoTb onepadiiHi cuctemn? Hase-
OiTb Npuknagu.

3°®. Aki cnyx60Bi Nporpamy BU BUKOPUCTOBYBanv B poBOTi 3 KOMTOTEPOM? 3 KOO
mMeTor?

4°. Aki nporpaMu Hanexarb [0 CUCTEM MporpamyBaHHA? SKi 3 HUX BU BUKOPUCTO-
ByBanu? Haeepnitb npuknaau.

5°. Aki 3 BUBYEHMX BaMM paHille nporpaM MOXHa BigHEeCTV [0 NpuKNagHuX npo-
rpam? Aki 3 HUX € NpUKNagHUMK NporpaMamMm 3aranbHOro NpU3HavYeHHA?

6°. [Ina AKux uinen BUKOPUCTOBYIOTLCA MPUKNaaHi nporpamu creuianbHoro npu-
3HaveHHA? HaBediTb npuknagu TakMx nporpam.

7°. Aki icHylOTb BUAW NiLEH3IN AN KOMM'IOTepHUX nporpam? Yum BoHU BiapisHs-
I0TbCA?

8°. Axuii BMA nMileHsii onepauiiHoi CUCTEeMM BUKOPUCTOBYE Balla LLKONa Ans
KOMM'IOTEpPIB Y KOMM'IOTEPHOMY Kraci?

9°. Ak 3piMcHMTM iHCTamAUilo oAHiei 3 nporpam, Wo BxoaaTb Ao cknagy OC
Windows? Ak geiHcTanioBaTtu 6yab-aKy nporpamy B Ui onepauiviHin cuctemi?

10°®. Ak ycTaHOBUTM ApanBep Ans OOHOMo 3 HOBUX MPUCTPOIB, AKi BU MigKMnovacTe 40

KoMM’toTepa, Hanpuknag npuHtepa?

BukoHarite 3aBAaHHS

LE‘VP' Migrotynte B TEeKCTOBOMY MnpoLiecopi cxemy krnacudikadii BuaiB niueHsii npo-

rpamHoro 3abesneyeHHs. 36epexiTb i y danni 3aBaaHHa 1.1 y nanui Joky-
MEHTU Ta HagiLMiTb HA eNEeKTPOHHY NOLTY BYNTENSA/BUNTENBKN.

2°. BigkpuitTe BikHO cnyx60Boi nporpamu BigomocTi npo cuctemy (IMyck = 3a-
cobu adminicmpyeaHHst Windows — Bidomocmi npo cucmemy). Jocnigitb,
AKi BIQOMOCTI Npo anapaTHe Ta nporpamHe 3abesneyeHHs MICTUTb LS nporpa-
ma. Pe3ynbTaTv 4OCnigXKeHHS 3aHeCiTb Y Tabnumuio, Ky CTBOPITb 3a HaBegeHUM
3pa3koM y TECTOBOMY MPOLECOopi.



Bnacmueicms 13 komn’romepa

L, 3HayeHHs1 81Tacmueocmi
Ha eawomy pobo4omy Mmicyi

—_

Hasea onepauinHoi cuctemm

Bepcis onepauiHoi cuctemmn

Bupo6Huk onepauinHoi cuctemm

PospsgHicTb onepauinHoi cuctemm

|| WOWIN

Mporpamu, Lo aBTOMaTU4HO 3aBaHTaXyTbCA
pasom 3 OC (ykasaTtu 1-2 nporpamu)

IM’a nanku gnsa gpavieepis NpMCTpoiB kKoMM'toTepa

fﬁjr.

4°,

1.2.

36epexiTb Tabnuuto y danni saBgaHHA 1.2 y Bawwli nanui.

BigkpwuiiTe BikHo nporpamu OuunweHHA gucka (Myck = 3acobu admiHicmpy-

eaHHs1 Windows = OuuweHHs1 ducka). BusHauTte, y YoMy nonsirae onepaldlis

OYMLLIEHHS ONCKIB; Y KMX rpynax o6’ekTiB BiAbyBaeTbCca nowyk annis, Ski Mo-

XyTb OyTn 3aiBUMK. AKUiA 3aranbHUA po3mip dannis, Big SIKMX nporpamMa npo-

NOHY€E O4YMCTUTM Auckn? Bignosiai Ha Ui nuTaHHA 36epexiTb y daini TEKCTOBOro

npouecopa 3aBaaHHA 1.3 y nanui JJOKyMeHTU Ta HagilWwniTb Ha eneKkTPOHHY

NOLUTY BUMTENSA/BUMTENBKU.

BukopucToBytoun matepianu canty Statcounter hitps:/gs.statcounter.com, go-

cninite:

e HAKi onepauinHi cuctemn ona cMapTOHIB € HaUMONYNAPHIWWMMK Yy CBITi Ta
B YKpaiHi?

e Ak OaHi npo onepauinHi cucteMn Ons cMapTdOHIB 3MIHUIIMCA 3a OCTaHHiI
aBa pokn?

3a nigcyMkaMmu gocnigkeHHs nobyaynTe giarpaMu 3a 3pas3koMm Jiarpam, HaBe-

OeHnX y UbOMY NYHKTI, Ta BKMNOYITh X A0 npe3eHTadii. MpeseHTauito 36epexitb

y hanni 3aBAaHHA 1.4 y Bawwlin nani.

Cknapgitb cxemy knacucikaLii onepauinHux CMCTEM 3a HaBeAEHUM Y NiaApyYHU-

Ky onucom. BukopuctoBytoun matepiany IHTEpPHETY, JOMOBHITE LIKO CXEMy Kra-

cudpikauieto 3a 3Ha4YEeHHSIM LLLe OAHi€el BNAcTMBOCTI onepauiniHmx cuctem. 36epe-

XiTb 11y ¢panni 3aBgaHHA 1.5 y nanui JJOKyMeHTU Ta HaZilWniTe Ha eNeKTPOHHY

NOLUTY BUMTENSA/BUMTENBKU.

CTucHeHHsA aaHux. ApxiByBaHHA AaHux. Pe3sepBHe
KoniloBaHHSA

3 AKUMY KOMII'IOTEPHUMU IIpOorpaMaMU BU B)Ke BMieTe mpairoBatu? s
yoro BoHU npusHaueHi? [[o sKoro BUAy HaJeKaThb I[i Iporpamu?

IITo Taxe cayxbose npozpamue 3abes3newenns? I[as 4oro BOHO IIpU3HAUE-
He? ki mporpamm HaJexxaTh 40 caykbosoro I13?

IITo Taxke apxis? [asa yoro itoro BUKOPUCTOBYIOTH? [le BaM TpaIIsAIOCs
e MOHATTA?

HesBaxatoum Ha Te, WO €MHOCTI HOCIIB AaHMX MOCTIHO 30iMbLUYOTHCS, 3anuwia-
€TbCsA noTpeba B 3MeHLLEeHHi po3mipiB hannis, ocobnmeo y Bunagkax ix nepegaBaHHs

15



16

KOMIM'IOTEPHUMUN MEepeXamMu, BUKOPUCTaAHHS B MOGINbHOMY 3B’A3Ky. [ns 3MeHLeHHS
po3MipiB hannie BUKOPUCTOBYIOTb CrnelianbHi anroputMu (MeToam) CTUCHEHHA Aa-
HUX. CTUCHEHHSI JAHUX BUKOPUCTOBYETLCA Mif Yac CTBOPEHHS dhanniB NeBHUX TUNIB,
Hanpuknag, rpadiyHux Tuny TIFF, JPEG, PNG, 3Bykosux Tuny MPEG3, WMA, Bigeo
Tny MPEG4, WMV, MOV Toulo.

CTUCHEHHA faHuX — Lie npoLuec nepekofyBaHHs OaHUX, SKUA 30iIACHIOETLCA 3 Me-
TOI 3MEHLUEHHS po3MipiB dhannis.

Po3pi3HAIOTL anropuTMn CTUCHEHHS, WO 3abe3nevyloTb CTUCHEHHs 6e3 empamu
OdaHux, i anropuTmu, WO nepenbayaloTb Yacmkoey empamy OaHux. ANropuTMu
i3 YUACTKOBOI BTPATOK AaHUX BUKOPUCTOBYHOTb, KOMU LiMICHICTE AaHUX HE € AyXe CyT-
TeBow. Hanpuknag, nig Yac CTUCHeHHA rpadoivyHux, Bigeo, 3ByKOBUX (hainis, OCKiNbKM
opraHv YyTTa NIOAUHN He 3aBXAW 34aTHI NOMITUTU HE3HaYHy Pi3HWULIO Y BiATIHKaX KO-
nbopiB Ha coTorpadii, y BigTBOPEHHI 3ByKOBMX abo BigeogaHux. A TakoX sIKLLIO BTpaTa
SIKOCTi HE HACTINMbKM BaXNMBa, ik noTpeda 3aMeHLWNTN po3Mipy channis anst 3anucy Ha
30BHILLIHI HOCI Manoi eMHOCTi abo aAnsa BMKOPUCTaHHS B IHTepHeTi. OgHak anroputMum
3 BTPaATOK JaHUX HEe MOXHa 3aCTOCOBYBATU Nif YaC CTUCHEHHSI TEKCTOBUX i YUNCMOBMX
OaHunX.

@ AAS TUX, XTO X04e 3HaTH DiAbLie

Aaroputm [I. Xaddmana ta aaroputm Illlennona—®Pano 6as3yroThCsa Ha IIe-
peronyBaHHiI fanux. CuMBOJIM, IO YaCTillle TPAILJIAIOTHLCS B IOBiJOMJIEHHi, Iie-
PEKOMOBYIOTHCA MEHIIOI0 KiJbKicTio 6iTiB, a aki pigme — 6Gimbmrioo. Tak, Ha-
OPUKJIAZ, MOJS KOAYBAaHHA 3 BUKOPHUCTAHHAM TAaOJIUIII KOIIiB CHMBOJIB
Windows-1251 momepegHbBOTO peUeHHs, AKe MicTuTh 112 cMMBOJIIB, BKJIIOUAIO-
UM IPOIYCKHM, CJiJl BUKOPHCTATH KOJ 3aBHOBKKMN 1 0aliT Ha KOMKHHUII CHMBOJI
abo 112 Gairis. fAKIMo X MopaxyBaTH, CKiJIbKM pasiB TOW UM iHIIWHA CHMBOJI
TPAILJIAETHCSA B PEUEHHI, TO BUABUTHCH, III0 BCHOI'0 Pi3BHMX CUMBOJIB, AKi € B pe-
yeHHiI — 28, uacriiie TpamJaAaeThbCad CHUMBOJ «IPOIYCK» — 14 pas, CUMBOJ «i» —
11, «o» — 8, «c» — 6, «B» — 5 i 1. n. HaiimenIre, mo omfHOMY pa3y, TPAIIAIOTHCA
CHMBOJIH «IIl», «3», «—», «.». [[03HAUMMO CHMBOJIM, AKi UacTillle TPaIIAIOThHCSI,
KOZOM 3aBHOB:KKM 1 6iT: cuMBoOJ «mIpomycKk» — 0, a cumMBoJ «i» — 1, HacTymHI 3a
YACTOTOIO0 IIOBTOPIOBAHOCTI — KOJAOM 3aBAOBXKKH 2 0iTu, cumBoa «o» — 00, cum-
BOJ «¢» — 01 i 1. x. [Ins cuMBOJIiB, III0 TPAILIAIOTHCSA pixlie, 6yae BUKOPHUCTAHO
KOH 3aBIOBKKHU 4 OiTu. Y pe3yJabTaTi 3arajbHa AOBKKMHA KOy, 3aKOJZOBAHOTO
y Takuii cmoci0é peuenns, Oyme ckJazatu 239 6iTiB a6o mpubamsuHo 30 OaiiTis.
Ax 6aummo, 3araJbHUM 00CAT KOLY PEeUYEeHHSA 3MEHINWBCA MaiiyKe B 4 pasu.

3e6epmaemo sauly yeazy, 10 B CTUCHYTOMY TaKUM CIIOCOOOM (haiini moBMHHA
JTOOATKOBO MICTHUTHCSA caMa TaOJHUIlA KOAYBAHHSA i JOJZATKOBi cayk00Bi Bigomo-
cri. Tomy mig uac KogyBaHHA AyKe Maaux (aiiaiB MoKe BigOyTHCsa He 3MEH-
IIIeHHd, a, HaBIIaKu, — 30iJIbIIeHHI Po3MipiB (aiiris.

A ¢aiiaiB 3 BEIUKUM 00CATOM TEKCTOBUX UM UKUCJIOBUX ’
ITaHUX IIef aJrOPUTM A€ BHUCOKUN CTYIIiHbL CTHCHEHHS.

Aaropurm RLE (aurn. Run-length encoding — KomyBaH-
Hs MOBTOPiB ab0 MOBMKUH CePiil) BUKOPUCTOBYETHCA 31M€0iJh-
IIOTO AJIA KOoAyBaHHsA rpadiunmx manux. [leit meTon mepen-
6auae B3aMiHy IIOCJiJTOBHOCTI OZHOTUIIHMX JaHUX il
CKOPOUEHMM oOmnmcoM. Hampukiaaa, y MaJIOHKY JOTOTHIIA
Kopmopairii Apple (man. 1.10) BUKOpHUCTaHO TiITBKH OBa KO-
JbOpU — YOPHUHU i Oinmit. AKIIO IMOSHAYUTH UYOPHUM KOJIIP Maun. 1.10.
KomoMm «l», a Oinmit — «0», TO Kom IIepIrioro pAgKa 300pa- Jlorotun Apple




JKeHHA MOBWHEH cKJamatucdA i3 48 KomiB «0» (48 6itiB). Aje ixX MOXKHA 3aMiHU-
TH OIIMCOM, BKA3aBIIIX KOJ CMMBOJAa i KiJbKicTh moBTOpiB — 0 48. Ha xoxm omucy
oyzme BimBemeno 9 6itTiB: 1 6iT Ha Koxg «0» i mo yoTwmpwu OiTm Ha ABI MUPPU Kiadb-
KOCTi MOBTOPiB.

Hpyruit psapg nikcesriB 6yme 3aK0JoBaHO Tak caMmo, a TpeTiit — 0 29 1 4 0 15.
23 6iTu 3amicTh 48. [ KOJIbOPOBUX 300paKeHb 3 BEJIMKOI KiJTbKiCTIO OTHOKO-
JBOPOBUX (ParMeHTiB AaHWH aJrOPUTM 3a0€3MeYUTh BUCOKY e(hEeKTHUBHICTH
CTUCHEHHA.

HesBaxatoun Ha nigBULLEHHS HaAiMHOCTI KOMM'IOTEPIB | KOMMIOTEPHUX HOCIIB Aa-
HUX, yCe X MOBHOI rapaHTii 36epexeHHs1 AaHMX BOHW He AatoTb. BrpaTta gaHnx moxe
nNpu3BecTn 00 OyXe Cepro3HuX Hacnigkie. Tak, BuaaneHHst abo NOLUKOAXKEHHST OaHUX
npo BKNaau Ta nepepaxyBaHHS KOLWTIB KMiEHTIB Npu3Bege 0o Kpaxy 6aHky, BTpata Aa-
HUX NPO Mpodax KBUTKIB CMPUYMHUTL Nepeboi B nepeBe3eHHi nacaxupis, 3HULEHHS
pes3ynbTaTiB AOCHigiB MOXe 3BECTU HaHiBeLb GaraTopivHi HayKoBi AOCHioKeHHS. HaBiTb
BTpara CNM1CKY KOHTaKTiB y MOBinbHOMY TenedoHi 3 Homepamu TenedoHiB Apy3iB Npu-
Hece BaM 3HauHi He3py4HOCTi. ToMy BMHUKae noTpeba y CTBOPEHHI KOMili AaHMX.

Hansaxnueiwi gaHi Ay6niooTb, 3anuUCyodn Ha iHLWI XXOPCTKI OAUCKM, Ha BipTyarbHi
AVCKM B KOMITIOTEPHUX Mepexax ToLo. 3a3Bmyan Ans 3pyvHOCTi 30epeXXeHHs Ta 3MeH-
LUEeHHs obcdriB gaHux, hannu i nanky nig 4ac CTBOPEHHS pe3epBHUX KOMi YNakoBYOTb
B oavH dpann abo B ogHy nanky. Taki konii gaHMX Ha3nBalTbCA apxieamu, a annu,
y SIKi BOHW YNaKkoBYHOTbCS, — apXieHUMU ¢halinamu.

CTBOpEHHS KonMili JaHMX 3 BUKOPUCTaHHSAM creLianbHUX Nporpam, Wo MOXYTb BUKO-
pYCTOBYBaTU CTUCHEHHS OaHUX, HA3UBaETbLCS apXiByBaHHAM.

BinblicTb onepauiiHMX cUcTeM MarTb Yy CBOEMY CKragi 3acoOu CTBOPEHHSI pe-
3epBHUX KoMin gaHux. Lli nporpamu 3a3sunyan 30iiCHIOTb KOMitOBaHHA JaHUX And Bia-
HOBIEHHS OonepauifHOT CUCTEMM Ha IHLLOMY AMCKY abo B Mepexi, a TakoX CTBOPHOHOTb
apxisu channis kopucTtysava.

[1ns1 cTBOPEHHSA pe3epBHUX KoMk channis cnig;:

1. BigkpuTu BiKHO HanawTyBaHb pe3epBHOro KonitoBaHHA (Myck = Hacmpoliku =

OHoeJs1eHHs ma 3axucm — Pe3epeHe KoniroeaHHs).
2. Bubpatn y rpyni PesepBHe KkoniloBaHHSI 3 BUKOPUCTaHHAM GaHKy dannis

kHonky [logaTu guck <+ (ONs nNepLuoro 3anycky pe3epBHOMO KonitoBaHHA abo

nocunaHHsA [HWi napameTpu Ans HacTynHKX).

3. Bubpatu guck, Ha sikuin OyayTb 3anvMcyBaTUCs pe3epBHi konii dpannis y BikHi Bu-

OepiTb AUCK.

4. Bubpatun nocunaHHsa IHWi napameTpwm y rpyni PesepBHe konitoBaHHsA 3 BUKO-
pucTaHHAM 6aHKy dannis.
5. YcraHoButn y BikHi MapamMeTpu pe3epBHOro KonitoBaHHS 3HAYEHHSA BNacTu-

BOCTEN pe3epBHOro KonitoBaHHs (man. 1.11):

e nepiodu4Hicmb ornepauyili OHOBINEHHSA pe3epBHUX dhanniB — y CMMCKY, Lo Bia-
KpuBaeTbcs, PesepBHe konitoBaHHA dannis (Bia 10 xeusnuH po LLjodHs);

e mpusarnicmb nepiody 306epiraHHA pe3epBHUX KOMiA — Y CMUCKY, LLO BigkpuBa-
€Tbcsl, 36epertu moi pesepBHi Konii (Bia 00Ho20 Mmicsus 0o 3aexdu abo
Joku He 3Hadobumbcs npocmip);

e nepenik narok, annm 3 akmx OyoyTb BKIKOYEHI 4O PEe3epBHOrO KomnitoBaH-
HA, — y cnucky CTBOpMTU pe3epBHi Konii LMx nanok. 3a 3aMOBYYBaHHSIM
00 LbOro neperniky BKMYEHO nanku obrnikoBOro 3anucy BignoBigHOMo Kopuc-
TyBaya (JokymeHTH, 306paxeHHs, Po6ounn ctin Ta iH.). [Ina gogaBaHHs
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iHWOI nanku cnig Bubpatn kHonky JlogaTyn nanky =+ Ta 34iINCHUTU MOLUYK

noTpiGHOT Nnanku. [inst BUAaneHHsi nanku 3i Cnncky cnig, Buépatn noTpibHy na-
MKy y CMCKY Ta BUbpaTtu kHornky Buganutu.
6. Bubpatu kHonky CTBOpUTM pe3epBHY Konito 3apas y rpyni Ornsag,.

= Hactpaiiem = B b4
@ [MNapameTpu pe3epBHOro KOMitoBaHHA
Ornag,

Pozmip pesepexol konil: O GadT
YoROro Npoctopy Ha Seagate Expansion Drive (F) () 93116
Pesepani KONl AaHuy We CTBOPeHa.
CTBOPWTH pe3epaHy XouikD 3apas
Peagpaie KONOBaHHA dafnis

| LioropmH (33 3aMOBUYBAHHAM) i

3Beperth Mol pezepent konii

| JasxCamM (33 3aMOBYYEIHHAM) |

. .
CTBGPHTH pezepBHI KONl UWMX Nanok iy FileHistory
+ Aopara nanky v Kopuoerysad
W IW'A KoMA'koT
IGepexeH] irpw MA KOMN KTepa
P e Whiaxatexo 8 8 Configuration
2 MocunanHa . . i
Usershlakorsko B B
; JaBaHTANEHHA Y SOF
\Users\iliaxoTsro B B . .
Buxntounti Ui Nnanku
+ Aoaate nanky v Lisers
w KopucTyBay
PezepBHe KONIOBaHHA Ha IHWWA AMCK iy
e Hix L01aBaTH HOBUA SKUCK, HeoBdAHD NPAMAHKATA
> Daskiop

BHEOPHCTOBYBATH NOTOMHKE JUCK ANE PE3ERBHOID KONBOBAHHA
AaHWx. DaiaK HA NOTOUHOMY AWCKY ANA PEIERBHOM KOMIKDBAHHA ¥ Documents
BAAANEHD He By ae.

b Searches
TpHIMHATH BHKOPUCTOBYEATH AMCK P B
lMNog'asaHi HaCTRPONKK 5 I iy Aienmers
MeperaauyTy A0AATKCRI HACTPOAKK
BigroeuTy Gafnmm 3 roTouHol peepaHol Ko > Pidruchinik
Maan. 1.11. Bikso IlapameTpu pe3epBHOr0 Mauan. 1.12. CrpyKTypa
KOIIilOBaHHS nanku FileHistory

lMicns 3aBepLUEHHS CTBOPEHHST pe3epBHOI KoMii dhannis Ha gUCKY, KM BUOpaHo ans
pe3epBHoi konii, 6yae ctBopeHo nanky FileHistory (aHrn. file history — ictopis dannis),
sika Ma€e CTPYKTYPY, CXOXy A0 NoAaHOoi Ha MantoHky 1.12, ge:
o KopucTyBau — nanku 3 im’ssm 06nikoBoro 3anucy Kopuctysadya, y skoMy CTBOpe-
HO pe3epBHi korii dannis;
e IMm’a koMn’tOTepa — nanka, Lo Mae Take came iM’s, 9K | iM’s8 KoMn'toTepa;
¢ Configuration — nanka 3 harinammn HanawTyBaHHsI pe3epBHOI KOMil;
e Data — nanka 3 nankamu i pannamu KopucTyBaya, siki BiH yKNiOYMB 0 pe3epBHOT
Konii;



e C, D — nanku pe3epBHMX KoMin dpannis i manok, wo 36epiratoTbca Ha guckax C:
Ta D: BianosiaHo;

e Users — nanka 3 konisgmMu nanok, Wo aBTOMaTU4yHO CTBOPIOKTBECSA OS99 KOXHOIOo
o6nikosoro 3anucy OC Windows;

e Contacts, Desktop, Document, Searches — konii nanok (KoHtakTu, Po6ouun
cTin, JlokymeHTH, Mowyk), WO aBTOMAaTU4YHO CTBOPHOKOTLCS ANS KOXHOro 06ni-
koBoro 3anmcy OC Windows i siki KOpucTyBay YKIouMB 40 pPe3epPBHOI KOMil;

e My documents, Pidruchnik — konii nanok, siki kKopuctyBay 404aTKOBO BKITHOYUB
[0 pes3epBHOI Konii.

Cnig 3a3HaunTK, WO pe3epBHi Konil JaHUX KOpUcTyBaya, CTBOPEHi B onmncaHuii crno-

Ccib, He nepenbavaloTb CTUCHEHHS JaHUX.

Y pasi 360iB y poboTi onepauiiHoi cuctemu i BTpatu dannis 3 JaHMMK KOPUCTYBa-
ya iX MOXHa BiHOBWUTW Ha Ti caMi ANCKM i B Ti cami nanku 3 pe3epBHOI Korii (3 nanku
FileHistory). [inga BigHOBRNeHHA ¢hannis 3 pe3epBHOI KOMii AaHWX cria:

BukoHatu lMyck = Hacmpoliku — OHoesieHHs i 3axucm = Pe3epeHe Koni-
roeaHHsA = IHwi napamempu = BiOHoeumu ¢halisiu 3 TOMOYHOI pe3epeHoi
Konii.

2. Bubpatu y BikHi BaHk cpanniB (Man. 1.13) nanku, nanku i dannu, 3 sknx noTpid-

HO BiOHOBUTMW.

3. Bubpatu kHonky BigHOBMTU B NOYaTKOBOMY poO3TallyBaHHi

Sl
Bank dadnin — Jomauira cropinga - cl b

-+ = t | dosawsa cropince | & Lacati B Y o & O

20 gepecHn 2021 p. 21223 | 1i31

= i ” = =

My Prdiucheuk HoeyadnTe B T #sT Mowyx Polcrasd Doty éntm

Mauan. 1.13. Bikno Bank daiais

Y pasi HasiBHOCTI KifbKOX BEPCili pe3epBHMX Konin dannie Ans obpaHHs NoTpibHOI
Bepcii cnig ckopuctatucsa kHonkamu NMonepeaHs Bepcia 14 abo HactynHa Bep-

cin kI . [lataidac CTBOpEHHS BepcCii pe3epBHOI konii BigobpaxalTbCs Hag nonem

3 iMeHamK 30epexeHnx nanox.

3acid pe3epBHOroO KOMiOBaHHS HAOA€ KOPUCTYBady MOXIMBICTb BiJHOBMOBATU
He BCi JaHi, ane n okpeMmi nanku Ta dainnu, ski BubpaHi y BikHi BaHk gaHux. Akwo
B NEBHIN Nanui € Bxe Takuin camuin chann abo narnka, To nporpamMa BigKpue gianorose
BiKHO i3 3aNUTOM Ha 3aMiHy iCHYIOYMX JaHUX.
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B ocTaHHix Bepcisx onepauiiHMX CUCTEM € MOXIMBICTb CTBOPIOBaTU obpa3 cu-
CTeMU, SKMA MICTUTb yCi dhannu onepauinHoi cuctemu, ii HanawTyBaHHS, iHCTanbo-
BaHi NporpaMmuy, a TakoX MoXe BKMYaTu Konii pannis kopuctyBada. BigHoBneHHs aa-
HUX 3 Takoro obpasy 3abesnevye LIBMAKE MOBEPHEHHS OO NOMNEpPenHbOro CTaHy BCi€l
cuctemu 6e3 NoTpebu NOBTOPHOI iHCTanALii nporpamM. Takox obpasn cUcTeMr MOXYTb
BMKOPUCTOBYBATUCSA ANS LBWAKOIO HamnawTyBaHHS cepii KOMM'loTepiB 3 O4HaKOBUMMU
napameTpamu ornepadifnHoi cuctemmn Ta Habopom MEBHUX CIYXOOBWX i MpUKNagHMX
nporpam.
[na ctBopeHHst obpasy cuctemu y Windows 10 cria:
1. BukoHatn lNMyck = Cucmema Windows — [laHenb kepysaHHs — Pe3epeHe
KoniroeaHHs1 ma 8iOHOBJIEHHS].

2. Bubpatn nocunaHHs CTBOpUTM 06pa3 CUCTEMM B NiBil YACTUHI BikHA.

3. Bubpatu micue 36epexeHHst 06pa3y — oguH 3 TPbOX BapiaHTiB (Man. 1.14), i Bu-
Bpatu kHonky Oani.

4. Ykaszatn gucku (KpiM CUCTEMHOTO, SIKMIA 0bupaeTbcs 0OOB’A3KOBO), AaHi 3 AKMX
OyayTb ykroveHi o obpasy cuctemu.

5. Bubpatu kHonky Po3no4yaTu pe3epBHe KonitoBaHHA (Marn. 1.15).

6. BubpaTtn kHonky 3aBepLIUTK B AiarioroBOMY BikHi, sike 3'sBUTbCS Micns 3aBep-
LLIEHHSI CTBOPEHHSs1 06pa3y cuctemu.

B Cracpewsn ofpany oacomam
= il Creogesss ofiquiy cacseus

[l 3BEDETTIA DEEpBHY KMo T i =
MigToepaeTe KETDOAKE PEISPENOID KONIKaaHHE

NSy o = Ll S G0, PSS LA Dolarst Windows. Bik Ticsoe wemes

4 P B DR 6
ui AT 4580, S OHCTEUMA MHOKH & IFKTTACT
;v -'.'é;..-- .'.J.\-.C;l:l-.lf..' AL B OB A R AT ' Seaguta Expareon Drive 1
8 H g ooy g [LAN [t 3¢ Bt A e Dbt 17 T S APSPopy
W Sencats Expaidon Doter {7 52512 TE sl
Eye Crenewn Deteren L
A ) [ESEDE A KO H LAy LR Ee]
b ur " g = T el
g TEMPIRDCAIS CATEIOR [T s
i Y e iy (Y 1 = et dpabnmig e Cofie o 3w s
s [ R |_ Pomgegma prsepaen somoga--n | G
Maun. 1.14. Bikao CrBopeHHA Maun. 1.15. Bikao CTBopeHHA 00pa3sy
06pa3y CHCTEeMHU CHCTEeMH Ha OCTaHHbBOMY RpOI_Ii

CTBOpPEHHS 00pasy cucreMu

Y pesynerati Ha obpaHomy Hocii Oyge cTBopeHo cann obpasdy cuctemu BaLlOro
Komm'loTepa.

Lle ogHMM cnocobom 3axucTy cuctemu Big 300iB € CTBOPEHHS Tak 3BaHuMX KoOH-
TPONbLHUX TOYOK BigHOBNEHHsA. B onepauinHin cuctemi Windows nporpama crso-
PEHHS KOHTPOJSIbHUX TOYOK BiAHOBMEHHSA BMUKAETLCSA 3@ 3aMOBYYBaHHAM. KOHTpPOIbHI
TOYKM BiAHOBMNEHHSI CTBOPIOKOTECS aBTOMATMYHO OMepaLiiHO CUCTEMOIO nif Yac BU-
KOHaHHS1 MEBHUX KPUTUYHUX AR, SKi MOXYTb NPU3BECTM A0 HecTabinbHOi poboTn one-
pauinHOl cucTeMu: iHCTansauis NeBHWUX Apansepis NPUCTPOIB, OHOBMEHHSA onepauifHol
cuctemu Towwo. KopucTyBad TakoX MOXe CTBOPIOBATM KOHTPOJSbHI TOYKW BiJHOBMEH-
HS nepeg 4dismu, WO MOXYTb NPM3BECTM 0 AecTabinisauil onepauiiHol cuctemu, Ha-
npuvknag nepepq iHCTansuield CyMHIBHMX Mporpam, HagaHHAM [03BOfy Ha KepyBaHHS
KOMM'IOTEPOM 330BHi, KOPUTyBaHHSIM NEBHUX HanalwTyBaHb onepauinHol cucTemu.



Ona HanawTyBaHHA 3Ha4YeHb NapamMeTpiB CTBOPEHHSI KOHTPOMbHUX TOYOK KOpWUC-
TyBadeM abo BiAHOBMEHHS CUCTEMU 3 BUKOPUCTAHHSIM KOHTPOSbHUX TOYOK MOTPIGHO
BukoHaTtu lMyck = Cucmema Windows = lMaHenb kepyeaHHsi = BiOHOeneHHs1 =
Hacmpoimu ei0OHoeneHHs1 cucmemu Ta BigKpUTW BKNagky 3axucT CUCTEMM Y BikHI
BnacTtuBocTti cucrtemm (man. 1.16).

BancTweocT caCTeMIA x
'R KOHN STa HETETHLE AHHA Jonareomn
JeHCT CEcTars BRASANEHE BrcORHET BHHE

. H S A0N0H0E 0N SUHKLE FESITTY CHCTEMH HONSHE CERDJRRTH
])h w0 B0 FHIHH B CATTEwL

= L TS T

WCsa4n CHEDUDETIE IS MR THkE 0

CHCT oM. NOBDEE YU CTEH KON TR0 O
CTOOPEHD HEHELIE HOHTPO i TOuas

LR TRTET TR

E,J.II H00R0H S OHCT e

MeparE Tps SoecTy

Doctymed npeoas By -
{ B Nomamasdt pace (C) [CcTens) Beirrygm
I_ Ecagate Expansion Drive [F) Bizramigmn

e Dy (00 Baurpoiy i

HacTpomiine Reposo TPM DlEMODNIHHE, KopYATE

OHONDBHH MPOSTCRcE TH BHARNAATE KIHTPO TR
TOHIH ENOHODMEHHA CHOTRM
CTRORITY KOMT DO MY TOMRL BIOHORNRHHE 198 CTBOEMTI
NHOEE 3 RIS Tied BEG4CTON
0K, Cracypamn Jacigoan i

Maan. 1.16. Bkaagka 3axuct cucteMu BikHa BaacTtusocTi cucremu

Cnig 3Bakatu Ha Te, L0 KOHTPOSibHA TOYKa BiJHOBMEHHS CUCTEMM — Li€ BifOMOCTI
NpoO OCHOBHI HanalTyBaHHSA onepauinHol CUCTeMH, | BOHa He MICTUTb painiB KOPUCTY-
Baya i esKnx BiAOMOCTEN NPO CUCTEMY.

BubpaBwm kHonky HacTpoiTu, kopucTyBad y BikHi 3axMCT cUCTEeMU ANS... Mae
MOXIUBICTb:

¢ yBIMKHYTM ab0 BUMKHYTU 3aXMUCT cucTeMU (Y pasi BUMKHEHHS BMAANSAOTLCA BCi
paHille CTBOPEHi KOHTPOJbHI TOYKN);

e yCTaAHOBUTM OBCAr MakCUMarbHOro AMCKOBOrO MPOCTOPY AJS1S 3anucy BCiX KOH-
TPONbHUX TOYOK (y pasi MepeBULLEHHS BCTAHOBMEHOTO 3HAYEHHS CTapi TOYKU
BiJHOBNEHHSA OyayTb BUOANATUCS AN 3BINMbHEHHS MicLsa AN 3anncy HOBUX);

e BMAANUTK BCi NonepeHi TOYKM BiGHOBNEHHS.

[ns cTBOPEHHS1 HOBOI TOYKWM BiAHOBMEHHS NOTPIOHO Ha Bknagui 3axUCT cucTemu

y BikHi BnactuBocTti cuctemm Bnbpatn kHonky CTBOPUTU Ta B [OianloroBOMY BiKHI
BBECTW OMUC TOYKUN BiOHOBMEHHS.

Y pasi 360iB y poboTi onepauinHoi cuctemn gns ii BigHOBNEHHsT 3 obpa3sy cuctemm
cnin;

1. BukoHatn Myck = Cucmema Windows = [laHenb kepyesaHHs — Pe3epeHe

KonitoeaHHs1 ma 8iOHO8JIEeHHsSI.

2. BukoHatn O6cny2oeyeaHHs1 ma 6e3neka — BidHoeneHHs1 = BiOkpumu
¢pyHKUit0 8iOHOBIIEHHSs1 cucmemu.

3. Bubpatu kHonky Oani y BikHi BiaHOBNeHHA cuctemum.
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inl-' BigHoBREHHA CHCTEMM >,
BigHoeiTs cTad komMnloTepa no exbpandl nogi \ f
.Ih:
Hzcoewi NOAC KOpMCTYEauWS DEnasHaEa (nivo)
Data i yac Y Oredc Tian
HOHTpONbHA TOWGE BigHOENEHHA 00pasy cucTer . | PESEpEHS KONED..,
22.09.2021 23:31:55 ABTOMATHYHE KOHTPOMHE TOWa BijHOBNEHHA Cucrema
16.09,2021 8:40:24 ABTOMATHUHE KOHTPOMSHS TOWA BigHOBNSHHA CucTema
07.09.2021 10:30:56 ABTOMATHUHE KOHTPOM:HS TOUKA BigHOBNEHHA CucTeMa
26.04.2021 18:04:08 HOHTpONEHS TOWwS BigHoEnaHA oSpazy chcTemMM PE2EPEHS KOMED. ..
ﬂu:aa-r'sam JHWI KOHTPONSHE TOWHM BIAHOBREHHA TIOLLAYH YPRSHEHAY MPOrpam

<o S

Maan. 1.17. Bixao BigHoBiTH cTaH KoMI’1oTepa 10 BUOpPaHOI momil

4. Obpatu y cnucky BigHoBiTb cTaH Komn’loTepa Ao BUMOpaHOI nopaii BapiaHT
KOHTPOIbHOT TOYKWN BiAHOBEHHSA CUCTEMMU, SKi CTBOPEHO Ha BaLLOMY KOMMN'tOTepi,
(ans BigobpaxeHHs BCiX BapiaHTIB BiAHOBMEHHS BCTAHOBITb NO3HaYKy npanopus
Moka3syBaTu iHWIi KOHTPONbLHI TOYKM BigHOBMEHHs) (man. 1.17) Ta BMGpatu
kHonky [ani.
5. Bubpatu kHonky FoToBoO y BikHi [MiaTBepALTe KOHTPONBbHY TOUYKY BiAHOBNEHHS.
Cuctema Gyae BigHOBMEHa A0 CTaHy, WO BiANOBIgAE CTaHy CUCTEMM B OBPaHiin KOH-
TPOMbHIN ToYUi BigHOBMEHHs. Mpu ubomy darnm KopucTyBada, Lo Oynu CTBOpPEHi 4O
i nicna 3anucy obpasy cuctemu, 3bepiratoTbCA.
BigHoBMEHHs1 onepauinHoi cMCTEMMU A0 3Ha4YEHb NEBHOI TOYKM BiOHOBMEHHS Bigdy-
BaeTbCs nicnsi BUOOpY KHOMKM BigHOBNEHHA cucTteMum... 3a TUM CaMUM anropuTMom,
Lo 1 BIOHOBMNEHHS 3 06pasy cuctemu.

AAs Tmx, xTo npauioe 3 Android

OnepauiviHa cuctema Android TakoX Mae CUCTEMY Pe3epBHOro KOMitoBaHHSA Aa-
HUX ons 36epiraHHa KoMin AaHWX KOPUCTYBada, Takmx 9K SMS-NoBiJOMMEHHS, KOHTaK-
TW, BebB3aKknagkn, enekTpoHHI NIMCTK Ta iH. Ak npaBuno, pe3epBHi Konii 4aHNX MOXYTb
3bepiratnca Ha XxMapHMX cepsicax BigMOBIAHO A0 TUX OGNIKOBMX 3anucie, ski BU 3a-
peecTpyBanu Ha BawoMy CMapTdoHi abo nnaHWeTHOMY KOMM'oTepi. 3asBuyan ue
obnikosi 3anucn Google Ta BUpoGHMKA BalLoro NpucTpoto. [ns BBIMKHEHHS cUCTEMU
pes3epBHOro KoMitoBaHHSA HanyacTiwe crig BukoHatn HanawmyeaHHs1i = CucmemMHe
KepyeaHHs1 = Pe3epeHe KonitoeaHHs1 ma ckulaHHs = Pe3epeHe KonitoeaHHs1 O0a-
Hux i Bubpartun Ton cepsic, AkMin BU OygeTe BUKOPUCTOBYBATU Af1s1 PE3EPBHOr0O Komito-
BaHHS JaHUX.

Cnig 3ayBaxuTu, WO ANs1 pe3epByBaHHS 3HAYHOI YaCTUHU OaHUX 3i cMapTdoHa
MOX€e BUKOPUCTOBYBaATUCA (PYHKLIS CUMHXPOHI3aLlii NeBHUX cepBiciB, Hanpuknaza cepsi-
ciB Google. Toai aaHi, WO CMHXPOHI3yoTbCs, ByayTb 36epiratuch y xmapi — To6To Ha
cepBepi BNacHMKa BignoBigHNX cepB.iciB.



D lpautoemo 3 komn’toTepom

YBaral! [1id yac pobomu 3 koM’ romepom dompumyltimecss umoz be3rneKku xumme-

OisifibHOCMi ma caHimapHO-2i2ieHiYHUX HOPM.
CmeopeHHSI KOHMPOJILHOI MOYKU 8iOHOBJIEHHSI cucmeMu

1.

o

©®e N

10.

11.
12.

BukoHawTte IMyck = Cucmema Windows = lMaHenb kepyeaHHs1 = BidHoeneH-
HA = Hacmpoimu eiOHoesieHHs1 cucmemu (man. 1.18).

T Fleston sngy s

8]

Maan. 1.18

. Docnigite, BukopucTosytoun cnmcok lMapameTpum 3axucTy Ha Bknagui 3axucTt

cuctemum BikHa BnactusocTi cucremum:

e [Inga Aknx ANCKIB MOXHa CTBOPUTW KOHTPOSbHI TOYKM BiHOBIEHHS cuctemMn?

e [InA SKMX AUCKIB yXe BBIMKHEHO pPEeXMM aBTOMAaTMYHOIO 30epexeHHs] KOH-
TPOMNbHUX TOYOK BiAHOBMEHHHA CUCTEMM (CTOBMYMK 3axmcT)?

O06epiTb y cnucky MapameTpu 3axucTy Ha Bknagli 3axucT cuctemu BikHa Bna-

CTMBOCTiI CUCTEMM OOVH i3 AnckiB (Hanpwvknag, JlokansHul duck (C:)).

. YBIMKHITb ANS UBbOro AUCKa (SKLWO BUMKHEHO) 3axMcT cucTemu. [ns uboro Bube-

piTb kHOMKy HacTpoiTM Ta BCTaHOBITb MO3HAYKy npanopus YBIMKHYTU 3axucTt
cuctemm.

3anuwTe 6e3 3MiH YCTaHOBMNEHE 3HAYEHHSI BUKOPUCTAHHS AMCKOBOrO MPOCTOPY Ta
BMOepiTb KHonky OK.

BubepiTb kHoMKy CTBOPUTH.

YBefiTb ONUC KOHTPOIBHOT TOYKM BiAHOBINEHHS — Balle rpissuwe T1a im’d (man. 1.19).
BubepiTb kHoMKy CTBOPUTH.

[loyekanTecsa 3aBepLUEHHA onepauii CTBOPEHHSA KOHTPOSIbHOI TOYKM BiQHOBIEHHS
Ta nepesipTe i HAaABHICTb Y CMUCKY KOH-

TPOMbHWX TOYOK BiAHOBMEHHs. [na uporo | ™"

BMbepiTb kHOMKY BigHoBRNEeHHA cucTe-

MU i y BikHi BiJHOBMEHHSI CUCTEMMN BU- | il s i iy s st
BepiTb kHONKy [ani.

3pobiTb cKpiHWOT BikHa BigHoOBNEHHSA
cUcTeMM Ta HadiWmMiTh WOro BuuTeno/ |
BYMTEMbLi Ha €enekTPOHHy nowTy ato

| CTBOPHTH KOHTROALHY TOURY BIAHOBNEHHA

CrRcget AT

B Google Knac. Maun. 1.19. Ilone CTBopuTH
BubepiTb kHonky CkacyBaTy. KOHTPOJIbHY TOYKY BiTHOBJIEHHSA
3akpwuiite BikHO BnacTtuBocTi cuctemu. BiKHa 3axuCT cucTeMu
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@ HarisaxxauBiwe B LbOMY MyHKTI

[na 3MeHweHHa o6cAriB JaHuX BUKOPUCTOBYKOTb CMUCHEHHST OaHUX 3a crewianb-
HAMW anropuTmMamMm (MeTogamm) CTUCHeHHsA. CTUCHEeHHSA AaHuX — Lie NpoLec nepe-
KoOyBaHHS JaHUX, KN 30IMCHIOETECA 3 METOK 3MEHLLEHHS po3MipiB dhannis.

Po3pi3HAIOTL anropuTMn CTUCHEHHS, WO 3abe3nevyloTb CTUCHEHHs 6e3 empamu
daHux, i anropnTMK, LWo nepenbayaloTb Yacmkosy empamy OaHUX.

CTBOpPEHHSA KOMi AaHUX 3 BUKOPUCTAHHAM crelianbHUX Nporpam, Lo MOXYTb BU-
KOPMCTOBYBAaTU CTUCHEHHS OaHWX, Ha3nBaETbCH apxiByBaHHAM. [1nd CTBOpeHHS pe-
3epBHUX KomMin Ta obpasiB cuctemMn BMKOPUCTOBYHOTL BifMNoBiaHI cnyx0oBi nporpa-
MU, SKi 3a3BMYan BKITIOYEHO 0 cknagy onepauiiHUX CUCTEM.

Lli nporpamu, sik npaBuno, 34ilCHIOTL KOMitOBaHHA AaHMX NSl BiQHOBMNEHHS one-
pauiiHOT CMCTEMM Ha iHLWOMY AMCKY Y/ BCTAHOBIIEHHS Ha iHWMIN OMCK abo B Mepexi,
a TakoX CTBOPIOKOTb apxiBu dannis KOpUcTyBaya.

Y Windows ans 3axucTy gaHux Big BTpaT BUKOPUCTOBYHOTb Kirnlbka crnocobis:

¢ PesepBHe konitoBaHHA 3 BUKOpUCTaHHAM baHky dpannis (FileHistory);

e CTBOpeHHs obpasiB cuctemu;

e CTBOpPEHHS KOHTPONbHUX TOYOK BiAHOBIEHHS.

@ Aa¥ite BIANOBIAI Ha 3anMMTaHHA

1°. NSl 4oro BUKOPUCTOBYIOTb CTUCHEHHS AaHUX?
2°. Y akux BuMNagKkax MOXNIMBE BMKOPUCTAHHS CTUCHEHHS i3 YacTKOBOK BTPAaTOlo
JaHnx?
3°. [1ns 4oro BUKOPWCTOBYIOTb apXiByBaHHSA JaHUX?
4*. o Take apxiByBaHHsI i O Take CTUCHEHHS hanniB? AKUA MK HUMKU 3B’SI30K
i AKa BiAMIHHICTb?
5°. Aki 3acobu cTBOpeHHs! apxiBiB AaHMX KOpPUCTyBaya Ta HanaluTyBaHb onepalLliii-
HOI cuctemmn mae onepaduiiia cuctema Windows 107?
6°. 3 AKo MeTOl KOpPWUCTyBad CTBOPIOE pe3epBHi Konii BnacHux dannis? Yu
€ y Bac noTpeba CTBOptOBaATU pe3epBHi KoMil Balwmx nanok i hannis?
7°. Ak yknounTn 00 neperniky nanok Ans pe3epBHOro KOoMitoBaHHA OAHY 3 Narok,
Hanpwuknag nanky Foto 3 gucka D:?
8°. Ak BuKkNOUMTK 3 Meperniky nanok Ans pe3epBHOro KOMitoBaHHS OAHY 3 Narok,
Hanpuknag nanky Pi3He 3 nankv JJokymeHTU?
9°. 3 AKol MeTOI KOpUCTYyBaY CTBOpIoe 06pas cuctemn? Yu e y Bac notpeba cTBo-
ptoBaTn 0bpa3n BaLworo komm’totepa? Lo Ans uboro noTpibHO?
10°. Ak CTBOPUTU KOHTPOSbHY TOYKY BiIHOBMEHHS CUCTEMW?
11°. Sk nepeBipnUTH, UM YBIMKHEHO 3aXUCT CUCTEMM Ans Aucka C: Balloro kommn'to-
Tepa?

BukoHnarite 3aBAaHHA

1*. MNopgaHo cnucok Tunie cannie: 7z, webp, docx, pptx, gif, pdf, psd, mov, png.
BukopucToBytoun aaHi 3 BigKpuTux axepen, 4ocnigiTe:
a) {Ki i3 uynx Tunie arnie BUKOPUCTOBYHOTb CTUCHEHHST AaHUX;
©) gki i3 LMx TMNiB hanniB BUKOPUCTOBYIOTb CTUCHEHHS B€e3 BTpaT AaHuX, a aki —
CTMCHEHHS i3 YaCTKOBOI BTPaTO OAHWUX;
B) yKaxiTb ANg TUNiB pannis, sIKi BAKOPUCTOBYIOTb CTUCHEHHSI faHUX, Ha3BY an-
rOpuTMY, LLIO BUKOPUCTOBYETBLCS AN LbOrO.



2°.

Pesynbratu gocnigpkeHb 0QopMiTh y BUMMAAI Tabnuui B OKYMEHTI TEKCTOBOrO

npouecopa Ta 36epexiTb y daini 3aBaaHHA 1.2.1 y Bawwin nanui.

CTBOpPITL B OAHOMY 3 BiOMMX BaM pPacTpOBUX rpaddiyHMX pedakTopiB KomMito

KapTuHM BIOOMOro XyaoxHuka, ypomxkeHus Kuesa Kasaumupa ManeBuya «Yep-

BOHUM KBagpaTt». 30epexiTb CTBOPEHNI MASTOHOK Y YOTUPbOX Pi3HNX dhopma-

Tax: bmp, jpg, png, gif. Jocnigite:

a) ®ann akoro i3 umx dopmMaTiB Mae HandINbLKn po3mip? HanmeHwunn?

6) Yu Bigpi3HSAETLCA SAKICTb 300paXkeHHs B LMx dbopmarax nig vac nepernsgy ix
3 BUKOpUCTaHHAM BOygoBaHOro nepernsgada 3oopaxeHb Windows (Hanpu-
knag, ®ororpadii)? AKLIO BiAPI3ZHAETLCS, TO YOMY, Ha Bally AyMKY?

Pesynbratu gocnigkeHb ohopMiTb Y AOKYMEHTI TEKCTOBOrO npouecopa Ta 36e-

pexiTb y havini 3aBgaHHsa 1.2.2 y Bawwiv nanui.

MpoBeaiTb focnimpkeHHA Ha TeMy «BMKOpPUCTaHHA CTUCHEHHS faHux 6e3 BTpar

Y KOMITIOTEPHUX CUCTEMAX».

Pesynbratu gocnigxkeHb opopMiTh y BUMaAi npeseHTadii (obcsr — go 10 cnam-

niB) i 3bepexiTe y cdavni 3aBgaHHA 1.2.3 y nanui JokymeHTn. O3HanomTe

3 pesynbrataMmy Balloro AOCHiIKEHHS] OOHOKIMACHUKIB/OAHOKITACHMLb Ha ypoLi

iHOpMaTUKMK.

. CTBOpITL pesepBHy Komito Bawmx anniB 3a NO4aHUM Yy MYHKTi anropMTMOM

5°.

1.3.

CTBOPEHHSI pe3epBHMX KOMil cparniB. Y Lo KOMito BKMoYiTh konito nanku Pob6o-
ynm cTin i konito nankn fokymeHTw. LLle ogHy nanky goganTe Ha Balwl po3cyq.
OnuwiTe y TEKCTOBOMY IOKYMEHTI MOCNIAOBHICTb BaLUUX Ail Nig Yac CTBOPEHHS
pes3epBHOI Konii channie 3 AoAaBaHHAM CKPIHLLIOTIB BignoBigHMX BiKOH i 30epe-
XiTb Y dhanni 3aBgaHHA 1.2.4 y nanui JlokyMmeHTU. Hagiwnite uen cdann yyn-
Tenw/yuntenbli Ha enekTpoHHy nowwTy abo B Google Knac.

BusHauTe nepenik KOHTPONMbHMX TOYOK BiJHOBMEHHS!, TOYOK BiAHOBIEHHS 06pasiB
cucTemMu, ki Bynu CTBOPEHi Ha KOMIM'OTepi Baloro poboyoro micusi. Pesynerart
y BUrNaai rpadiyHoro cpanny 3i CKpiHWOTOM BikHa BigHOBITL cTaH Komn’toTepa
A0 BMOpaHoi noaii 36epexiTb y hanni 3aBaaHHA 1.2.5 y Bawiv nanui.

ApxiBaTopu. Onepadii 3 apxiBamu cpannis

IITo Take cmucHeHHa daHux? Y AKUX BUIAAKaX HOT0 BUKOPUCTOBYIOTH?
3 SIKOI0 METOIO0 CTBOPIOIOTHCS apXiBu (paiiniB KopucrtyBaua? K uacto, Ha
BAIlly IYMKY, Ile TOTPi6HO pobuTu?

Y uomy BimMiHHOCTI MiK CTBOpeHHAM 00pasy CHUCTEMHU i CTBOPEHHSIM KOH-
TPOJIHHOI TOUKY BiAHOBJIEHHS CUCTEMU?

Kpim 3acobiB onepauiiHoi cuctemm, iCHytOTb creuianbHi crny>00Bi nporpamu ans
apxiByBaHHs AaHux. [Mporpamu, WO BMKOPMCTOBYIOTb AN BUKOHAHHA onepauin Hag ap-
xiBamu, Ha3nBalTbCA apXiBaTopamu. Y LMx nporpamax BUKOPUCTOBYETHCA CTUCHEHHS
0e3 BTpaTy AaHuXx.

Mpuknagamn apxisatopis € nporpamn WinZIP, 7-Zip, PowerArchiver, PeaZip,
1ZArc, Bandizip, TUGZip, HaoZip Ta iH. Y pesynbrati apxiByBaHHS 3 BUKOPUCTAHHAM
LMX NporpamM CTBOPIOETLCS apxigHull ¢halis, KU MICTUTb Y CTUCHEHOMY abo He CTuC-
HEHOMY CTaHi hannu Ta nanku. Y npoueci apxiByBaHHS MOXYTb OyTW BUKOpPUCTaHI
AOAATKOBI 3ax04M LOAO 3aXUCTY AaHUX Bif HECAHKLIOHOBAHOrO AOCTYNY, Hanpuknag
YCTaHOBIEHHS Napons Ha JOCTyn A0 AaHUX B apXisi.
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3anexHo Big anropuMTMiB, 3a SKMMW 34INCHIOETLCS CTUCHEHHS Ta apXiByBaHHA Aa-
HUX, PO3pPi3HAOTL Taki dopmatn apxisHux cawnnis: ZIP, 7z, ACE, ARJ, CAB, LZH,
GZIP, RAR Ta iH. Hanvyacriwe, ocobnmeo B Mepexi I[HTEpHET, BUKOPUCTOBYIOTL apXiBHi
dannu dopmary ZIP.

[lo ocHOBHMX onepaLin Hag apxiBaMy Hanexartb:

CTBOPEHHS apxiBiB dhannis i Nanok 3 MOXINBUM CTUCHEHHAM OaHUX;

AoaaBaHHA dhannis i Nanok 4O BXe iCHY4YMX apXiBiB;

nepernsz BMIiCTy apxiBis;

3aMilleHHs Ta OHOBMeHHA dhannis i nanok B apxisax;

B1OobyBaHHA 3 apxiBy BCiX abo Tinbkn obpaHux cannis i nanok;

CTBOPEHHs1 BaraTOTOMHMX apXiBiB (apxiB po3buBaeTbCH Ha Kinbka okpemnx dan-
niB — TOMiB); pO3Mip TOMIB YCTaHOBIIHOE KOPUCTYBaY;

CTBOPEHHS 3BUYanHKX i BaraToTOMHMX apxiBiB, SKi MICTATb Nporpamy camocTin-
Horo BngoOyBaHHA dannis i nanok, 6e3 yyacTti nporpammn-apxisatopa — Tak 3Ba-
Hux SFX-apxisiB (aHrn. SelF eXtracting — camoBnaobyBaHHS);

nepesipka UinicHOCTi AaHnX B apXiBax;

LWndpyBaHHA JaHKX Ta iMeH channis B apxiBax

Ta iH.

OnepauiviHa cuctema Windows 3aivicHioe onepalii Hag dhavinamm apxisis dopmaTty
ZIP, gk Hag 3BMYalHUMKM nankamu, To6TO BigKpuBae ix BMICT, konitoe dannm 3 apxis-
Horo cparny y BubpaHy nanky, Bugansae annm 3 apxisy Towo. Y KOHTEKCTHOMY MEHHO
BMAINEeHNX dannie i nanok MoxHa BukoHaTn Hadicnamu = CmucHyma nanka i otpu-
matu dpann apxisy popmaty ZIP. B imeHax BugineHux gna apxisyBaHHsa dawnnis i na-
MOK He NOBMHHO OyTK NiTep ykpaiHcbKoro andasity i, i, €.

Po3rnsaHemMo nocnigoBHICTb 34IMCHEHHS onepauin Hag apxisamu 3 BUKOPUCTaH-
HAM nporpamu 7-zip. Lia nporpama HanexuTtb 4o nporpam 3 niueHsieto free software
i Moxxe ByTn BINbHO 3aBaHTaXeHa i3 canTy asTopiB nporpamu. 3 ii BUKOPUCTAHHAM
MOXHa:

CTBOpIOBaTH apxiBHi hannun Ta BugobysaTtu (po3apxisoByBaTtun) dannu opmartis
7z, TAR, ZIP, WIM;

nepernsgaTtv Ta Bugobysatu (posapxiBoByBaTu) hannu, KpiMm yxe 3asHayeHuX,
oinbw Hix 30 dopmartie, Hanpuknaa, ARJ, CAB, CHM, EXT, FAT, ISO, LZH,
MSI, NTFS, RAR, XAR, Z;

cTBOptoBaTM y dpopmaTi 7z apxiBHi dpavnu 3 pyHKLiel camopo3nakyBaHHS (ca-
MOBUAOOYBaHHSA) 3 PO3LLUMPEHHAM iMEHi hanny exe;

cTBoptoBaTH y chopmarti 7z (kpim channis 3 oyHKUiE0 camopo3nakyBaHHs1) 6ara-
TOTOMHI apxisu.

IcHytoTb Bepcii nporpamun ansa OC cimenctea Windows, Linux, Unix, a Takox ans
MacOS (7zX) ta Android.

BikHO nporpamu mae Burnsag, nogaHui Ha mantoHky 1.20.

[na cmeopeHHs apxiBHOroO anny cnig BUKOHATN Takui anropuTm:

1.
2.

3anyctutn nporpamy 7-zip (lyck = 7-zip = 7-zip File Manager).
3pobUTH NOTOYHO Manky, y kil po3miweHo dannu i nanky, Wo MraHyeTbCs
BKNHOUNTK o apxiBy. [N 3mMiHM NOTOYHOT Nanku Bukopuctaty PAQoK agpecu Ta

KHOMKY nepexofy A0 Nanku BULLOro piBHa [T .
Buginutn dpannu i nankm, aki nnaHyeTbCca BKIOYUTA OO apXiBy, Ta BUOpaTh KHO-
nky JoaaTtu &

Do amd ©
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1. Pamoxk crany
2. Po6oue moJie
3. Pamoxk amgpecu

Poamip Swikeno Cracpano Komentap
JTETS 2000-10-29.. 2021-09-12..
502512 2003-02-11. 2021-09-12.
A48 48T 2003-02-11-  2021-09-12-
671376 2003-02-11- 2021-09-12.,
5546 359 2003-02-10., 2021-09-12.,
401 637 2004-08-73. 2021-09-12-
TEE 352 2004-08-23. 2021-09-12-
658 352 2004-08-23. 2021-09-12.
FH) SA AREAAE 07 317

4. ITaress iHCTPYMEHTIB
5. Pamgox Mmenio

Maua. 1.20. Bikuo nporpamu 7-zip

4. YctaHoBuTM y BikHi [lopatm Ao apxiBy 3HayeHHs BRacTMBOCTEN apxiBy

(man. 1.21):

Mogatk 40 apuey

-]

Poprar spaey T
CIYnike CTHCHEHHA Ymrpa
MeTton cruckeeeen LZMag
Boznip cnogsima B4 ME
Poanip cnoas 4
Poawip tnony 4ca
FinracTe moTondn: |4

HeoSanHo mer' AT LA CTHCHAHHA
HeodxaHo mast' ATI LNR BULDGUBOHR

Postiami Ma Tor: poaMipos, SaAT:

i4

2733mB
56 MB

Capare o

-

Eewgr cesomngrie Dionati 1o JoHiHUTH adne
Ceipoficg wAman Butners wnmad w
Hanoarypassen
[CCroopum SFX apman
[CICruiciatss crirsi qeasinm

[l Bunamirs qpainm micns cTHcHE S
UkippyBaHH

B T N0

MNoETo0iTe Nepo ML

[Clgmospesary napom
MeTan meppyaats AESIS6
[l iksppyman prenn padine

CracymaTtH Hosinka

Maan. 1.21. BikHo [lomaTu mo apxiBy




28

Maun. 1.22. Coucorx Pexum

e IM’a —y noni imeHi panny;

¢ Micue 36epexeHHs — BUKOPUCTOBYLOYM KHOMKY MepernaHyty | . ;

e dopwmart apxiBy — 7z, tar, wim abo zip;

e CTtyniHb CTUCHEHHS1 — 6€3 CMUCHEHHS, Haldweudwe, WweudKe, HoOpMasibHe,
MakcumarbHe, yrbmpa (CTynNiHb CTUCHEHHS 3BinbLUyeTbCs Bif, 6€3 CMUCHEH-
HS [0 yrbmpa, Npu LbOMY 3MEHLLYETbCS LUBUAKICTb CTBOPEHHSA apXiBy);

e MeToAa CTUCHEHHS — OOMH 3 anropuTMIiB CTUCHEHHS — LZMA2, L ZMA, PPMd
abo BZip2;

e Po36utn Ha ToMu po3MmipoM, 6anT — 3a noTpebn 3anucaTu apxisBHUA hann
Ha KinbKka HOCIIB, LLO MaloTb NOPIBHAHO HEBENMKUI PO3Mip, Hanpuknag dann
3 Bifle0 Ha KOMMNaKT-AUCKN;

o CrtBopuTn SFX-apxiB — ons Bunaakis, konu notpibHo byae 34incHUTU BUAO-
ByBaHHSA dhannis 3 apxisy 6e3 nporpamu-apxisaTopa;

e YBeaiTb naponb i MMoBTOPITL Naponb — AN 3aXUCTy BMICTY apXiBy Big 4oO-
CTYny CTOPOHHiX OcCib

Ta iH.

Bubpatn kHornky OK.

[ns dodaeaHHs ¢halinie Ao exe icHyro-

W1 DB lonat ta sarsrigsin: </ 4020 apxiey MOTPIGHO Ha YeTBEPTOMY KPOLi

T o e BMKOHAHHA anroputMy 3i CTBOPEHHS apxiBy
i CHOBMTH ICHYY] ainm BKasaTtu iM’a i Wnsax Ao Bxe icHyto4oro dan-
B ny-apxisy. IMig Yac CTBOPEHHS apxiBy, [0 KO-
ro B noganswomy 6yayTb gogasatucs dannu,
OHOBJICHHS y TOMy uuchi 1 hannm 3 TUM caMuUM iIMEHEM,

arne B HOBIN peaakuii, BapTo BCTAHOBUTU MO-

TpiGHWMI BapiaHT OHOBMNEHHA dhansiB y cnncky Pexxum oHoBReHHA (man. 1.22):

Oopatu Ta 3amiHuTK dannm — Ang ogaBaHHS HOBUX channiB i 3aMiHK iCHYHO-
4YMX Ha Ti, WO A0OAaKThCS;

OHoBUTHK Ta 3aMiHUTK hannm — Ana OHOBMNEHHA banniB B apXisi, SKi CTBOproBa-
nncsa (pegaryBanucsl) paHille Hix Ti, Lo A0AalTbCs, Ta A0AaBaHHS HOBUX dhainis;
OHoBUTH icHYroUI (hannu — Ans OHOBNEHHS TiINbKN TUX (anni., SKi BXe € B ap-
XiBi, i TiNbKW Ha GiNbLL HOBI;

CuHxpoHi3yBaTu dannu — Ang AogaBaHHA TUX bannis, SKMX HEMae B apxiBi, Ta
BMOANEHHS 3 apxiBy TUX hanniB, SiKMX HeMae cepef, obpaHux AN JoAaBaHHS.

Onst nepeansady emicmy apxiBHoro chainny cnig Biakputu noro y BikHi MpoBiaHUKa
abo nporpamu-apxisatopa. [nsi uboro Agidi kKnauHyTn Ha imeHi painy abo y BikHi 7-zip
BMOpaTn NoTpibHMIN dawn i BukoHaTn Paiis1 = Bidkpumu.

[ns eudobyeaHHs1 ecix ¢halinie 3 apxisy cnia:

1.

AONoSDO

3anyctutu nporpamy 7-zip.

2. 3pobuTn NOTOYHO Marnky, y skin po3mileHo dann apxisy Ta BubpaTtu noro.
3.
4

. YKasatu wnsx go nanku, y aky oyae 3gincHeHo BugobyBaHHS, Ta iHLWI 3HAYEHHS

Bubpatu kHonky Bugobytn |

Aoy

BnacTmBocTen y BikHi BupobyTn.
. Bnbpatn kHonky OK.

nsi eudobyeaHHs1 okpemux ¢halisiie i nanok 3 apxiey cnia:

3anyctuTtn nporpamy 7-zip.

3pobuTn NOTOYHO NarnkKy, y SKin po3mieHo dann apxisy Ta Bubpartu noro.
BukoHatu ®ain = Bidkpumu.

Buginutn cdbannu i nanku, ski nnaHyoTbca BugobysaTtu.



5. Bubpatu kHornky BugobyTtmn

Bugoymd

6. YkasaTtu wnsax 4o nanku, y siky dyae agiicHeHo BuaobysaHHS, y BikHi KoniroBaTu.

7. Bubpatn kHonky OK.

[ns eudasieHHs1 ¢palinie 3 apxigy cnif BigkpuTK dhann apxisy y nporpami 7-zip
(komangm 1-3 nonepeaHLOro anropuTMy), BUGINUTN NOTPIOHI dannm i BUBpaTn KHOMKy

Buganutn _

o

Ergdrnia

o o R E
- Bilaspati

Biamputy apxia T-Tip >

e 5
BigpuTd apxie > CRC SHA b
BigoByT dafn. Bl ceavynannn 3a nonomorcsn Microsaft Def_.
BraofyTi A0 NOTosRs0l nanio E Crimstnd gocryn
BuaobyTi 40 "glubiv” BiaxpuTi 33 A0N0MOTo >
TecTysam apus QO Cuanysatd 33 AONOMOTOR) Zillya Antivirus
AoaaTe 40 apxisy Bigsosumi nonepegui gepcil
CTHcHyTW T8 HAZICAATI Hagicnam >
CrucHyma a0 “gluhiv.7z” 18 Haalicnam

HE : Bepizam
Aoaame g0 "ghehivzip™
Konissarm

CrcHyTe g0 “gluhinv Zip” T8 HAZIChaTA

Maun. 1.23. KoHTeKCTHEe MEHIO apXiBHOTO (haitry

Micnga iHcTanAauii nporpammn-apxieatopa 4O KOHTEKCTHOrO MeHto dhainie i nanok go-
[alTbCs KoMaHau poboTun 3 apxiBamu, ski MOXXHa BMKOpUCTOBYBaTK 6e3 3anycky npo-
rpamu-apxisatopa. Tak, AKWo BuaineHum e cann (dpavinm) apxisis (man. 1.23), Buko-
PUCTOBYIOUYN KOHTEKCTHE MEHIO LibOro (Umx) dannis, MOXHa:

Biakputu apxiB — BigkpuTu apxiBHui cann y nporpami 7-zip ons BUKOHaHHSA
onepauin Hag, apxiBom;

BupobyTtu cbamnum — BigkpuTy gianoroee BikHo BupgobyTwh, y skomy noTpibHO BKa-
3aTu nanky ansa BugobyBaHHsS hanrniB i 3HaYeHHs1 NEBHUX BriacTMBOCTEN BUAOOY-
BaHHS (Naporb, 0CobnMBOCTI Nepe3anucy annis 3 0gHaKoBUMK iMEHAMM TOLLO);

BupobyTtu no notoyHoi nanku Ta Buaobytm o «im’s channy apxiBy» — Bu-
[o0yTun BCi charnnum apxiBy 40 NOTOYHOI Nanku abo Ao nanku 3 iMeHeM, Lo Bigno-
Bigae imeHi chaviny apxisy (us nanka 6yae cTBOpeHa B MOTOYHIN nanui).

Onsa iHWuXx BuaineHux annis i nanok, BUKOPUCTOBYHOUU CMUCOK KOMaH, 7-zip KOH-
TEKCTHOrO MEHI0, MOXHa:

Oopatu go apxiBy — BiakpuTu dianorose BikHO [logaTtu Ao apxiBy And goaa-
BaHHA BUAiNeHnx ansis i nanok 4o apxiBHoro daviny;

HDopatn po apxiBy «im’a channy.7z» i logatn go apxiBy «im’a canny.zip» —
CTBOPUTK apxiBu BKazaHWX choopMaTiB Ta iMEH 3i 3HaYEHHSIMW BNacTMBOCTEN 3a 3a-
MOBYYBaHHsIM, arne He BiKp1Bao4uM BikHa camoi nporpamu abo AianoroBoro BikHa;
CtucHytM Ta Hagicnartu..., CTUCHYTM Ta Hagicnatu «im’s cpanny.7z» Ta
CTucHyTM Ta Hapgicnatm «iMm’s cpanny.zip» — CTBOPMTU apxiBM BKasaHux abo
BM3HAYEHUX KOpuUCTyBavyeM hopMarTiB i BIOKPMTU MporpaMy MOLUTOBOrO KrieHTa
3a 3aMOBYYBaHHSM AMsi HaACUNAHHA apXiBHOrO hainy eneKkTPOHHOK MOLUTOH.
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[na nepernsgy BMICTy apxiBHOro ganny 3 mogynem camoBuagobyBaHHsA (SFX-ap-
XiB 3 pO3LIMPEHHAM iMeHi hanny exe) Ta 34iCHeHHA onepadin 3 okpeMumMmuy harinamm
B HbOMY Crlif BiOKpUTK Lien dann y nporpami 7-zip ogHuM i3 cnocobis:

BMKOHATK koMaHay BiakpuTh 3i cnncky kKoMaHz 7-zip KOHTEKCTHOTO MeHIo dhanny;
y nporpami 7-zip BukoHatn @aiin = Biokpumu Ta BuGpatn NoTpibHMIA daiin.

D lpauroemo 3 komn’rorepom

YBaral! [1id yac pobomu 3 kom’romepom dompumyltimecsi sumoa bearneku xumme-
QisinbHOCMI ma caHimapHo-2i2i€HiYHUX HOPM.
Po6oma 3 apxiesamopom 7-zip
1. 3anycTiTb Ha BUKOHAHHS Nporpamy 7-zip.
2. CrtBopiTb apxie txt1.zip 3 dannis 3 poswmpeHHam imeHi txt, Wwo 3apeecTtpoBaHi
B nanui Po3gin 1\MyHkT 1.3\ApxiB. [NomicTiTb Uel apxiB y Bawly nanky. [Ansi uboro:

1.

N O A~ W N

3pob6iTb y BikHI nNporpamu-apxieatopa notodHow nanky Posgin 1\MyHkT 1.3\
ApxiB.
BuginiTe y noTo4YHIV nanui BCi dhannu, Wwo MatTb PO3LWNPEHHS iMeHi txt.

Bubepitb kHonky JoaaTtu L{’ .

YBepniTb y noni imeHi cpaniny noro im’st — txt1.zip.
Bubepitb kHoMKy MepernAHyTn . Y BiKHI, LLIO BiAKPUITOCS.

3po6iTb NOTOYHO BaLLy narky.
Bubepitb kHoMKy BigkpuTn.
Bubepitb kHomnky OK.

3. Bm,qoﬁyp,bTe B nanky BibnioTeka Bawwoi nankun annm 3 poswmpeHHam imeHi mdb
3 gaviny bibnioTeka.zip, wo 3apeectpoBaHui y nanui Po3gin 1\MyHkT 1.3\Ap-
xiB. [Jnga yboro:

1.

2.

Noo b~ w

3pobiTb NOTOYHOM Yy BikHI Nporpamu-apxisatopa nanky Posgin 1\MyHkT 1.3\
ApxiB.

[Bivi knauHiTe Ha 3Hadvky danny BibnioTeka.zip abo B1bepiTb Leln dann i Bu-
KoHalnTe Paln = Bidkpumu.

Buainite channu 3 pO3LIJI/IpeHH$|M imeHi mdb y BikHi, Lo Bigkpunocs.

BubepiTb kHonky BupobyTtn

3pob6iTb NOTOYHOIO BaLLy nanKy y BIKHi, LLO BigKpunocs.
CTtBOpiTb y Bawin nanui nanky bBiénioreka, BnbpasLum kHoNky CTBOPUTH Nanky.
Bunbepitb kHomnky OK.

4, 3I’OpHITb BiKHO apxiBaTopa.

5. Ckonitonte pann BibnioTteka.zip 3 nankv Po3gin 1\MyHkT 1.3\ApxiB y BaLly nanky.

6. Hopante go ckoninoBaHoro apxiBHoro ganny biénioteka.zip ABa octaHHi dannm
3 nanku Po3gin 1\MyHkT 1.3\MantoHku. [Ing uboro:

ONOO R~ W N>

3pobiTb noTtouHoto nanky MantoHKK y BikHi nporpamu 7-zip.
BuainitTe ABa ocTaHHi hannu.

BubepiTtb kHonky [lopaTu o

Bubepitb kHomnky MepernsiHyTW - | y BikHi, O Bigkpunocs.
3po6iTb NOTOYHOIO BaLLy Narnky.
Bubepitb cdann bibnioTeka.zip.

Bubepitb kHoMKy BigkpuTn.
Bubepitb kHomnky OK.



7. CTBOPITL apxiB 3 nepLumnx wwectu anniB 3 po3LWMpeHHaM imeHi bmp, wo 3ape-
ectpoBaHi B nanui Posain 1\MyHkT 1.3\MantoHKKW, yCTaHOBUBLUM Taki 3HAYEHHS
napameTpiB apxiBauii:

a) iM’a apxiBy — MasltOHKU,
0) nanka — 306paxeHHs,
B) CTYNiHb CTUCHEHHS — W8UOKe;
r) dopmar apxisy — 7z;
) ctBoputn SFX-apxie.
8. BakpwuiTe BikHO nporpamu 7-zip.

@ HariBaxxauBiwe B LbOMY MyHKTI

Mporpamu, siKi BUKOPMCTOBYIOTb A11S1 BUKOHaHHS onepauii Hag apxiBamu, Ha3uBa-
I0TbCA apxiBaTopamu. Y pesynbraTi apxiByBaHHS 3 BAKOPMCTAHHSM LUX Mporpam CTBO-
PHOETLCA apxieHUU ¢halisl, SKNN MICTUTb Y CTUCHEHOMY abo He CTUCHEHOMY CTaHi dhain-
nv Ta nanku.

Hap apxiBamu BWMKOHYIOTbCHA Taki onepauii: cmeopeHHs (3BnyanHux, Garatotom-
Hux i SFX-apxiBiB), nepeansd emicmy, do0asaHHs HOBUX i 3aMiHa paHille BKIHOYEHMX
06’ekTiB, 8udasneHHs1 06’ekTiB, 8uO0Oy8aHHs BCix abo okpemunx 06’eKTiB TOLLO.

Onepauiina cuctema Windows 3giicHioe onepalii Hag davinamu apxisis popmaty
ZIP, gk Hag, 3BMYanHUMM nankamm, To0TO BigKpPUBAE iX BMICT, Konitoe hannm 3 apxiBHo-
ro channy B iHWY nanky, Buganse gannu 3 apxisy Towo. ¥ KOHTEKCTHOMY MEHI0 BuAi-
neHnx cpannis i nanok MoxHa BukoHaTn Hadicsiamu = CmucHyma nanka i otpuma-
TV dpann apxisy cdopmaty ZIP. B imeHax BuaineHux anga apxisyBaHHs dainnis i nanok
He NoBMHHO ByTK niTep ykpaiHcbkoro andasity i, 1, €.

OpHieto 3 po3noBCOAKEHNX MporpaMm Ans ornpawtoBaHHS apxiBiB nanok i dannis
€ Nporpama, Lo BiflbHO NMOLUMPIOETLCS | BUKOPUCTOBYETLCH HaBiTb 3 KOMEPLINHOK Me-
TOlO — 7-Zip.

@ Aasite BIANOBIAI Ha 3anMMTaHHA

1®. Sk HasMBalOTLCA NPOrpamu, WO BUKOHYIOTbL apXiByBaHHA AaHux? ki onepadii
Haj apxiBamMu BOHU MOXYTb BUKOHYyBaTU?

2°, Aki dhopmaTn apxiBHUX pannis BU 3HaETE?

3°. Axi hopmaTy apxiBHMX dhaiiniB MOXYTb ONpaLbOBYBaTHCh B onepauliiHii cuctemi
Windows sk 3BuYaniHi nanku? Ak MoXxHa CTBOpUTK dhaiin apxiBy 3 BUKOPUCTaH-
HSIM KOHTEKCTHOTO MeH!I0 hbainis i nanok 3acobamu onepawinHoi cuctemmn?

4°. Aka nocnifoBHICTL Aii Mia Yac CTBOPEHHs apxiBy 3 Kinbkox dpainnis, poamile-
HUX y Pi3HMX nankax?

5®. Yum pisHaTbea aii nig vyac BuaobysaHHA BCix dhannis 3 apxiBy i Kinbkox dainis
3 apxiBy?

6°. Ak BMOoGyT rpyny daiinis 3 apxisiB y NeBHy nanky?

7°. fka nocnigoBHICTb Aii Mig Yac CTBOPEHHS apxiBy, LU0 CaMOPO3MaKoBYETLCA?
[nsa 9kMx BUNagKiB CTBOPHOKOTLCS NoAidHi apxiBn?

8°. Aka nocnifoBHiCTb Ajl nia Yac CTBOPEHHs1 apxiBy Kinbkox chaiinis 3 BUKOpWUC-
TaHHSIM KOHTEKCTHOrO MeHIo Uuux danniB 3a yMOBU iHCTaNOBaHHA apxiBaTopa,
Hanpwvknag 7-zip?

9°. Aki ocobnMBOCTi AoAaBaHHsA ainiB 40 BKe iCHYYOoro apxisy?

10*. Yomy, Ha Bally AyMmKy, apxiBaTopu, y TOMY 4uchi i 7-zip, He BUKOPUCTOBYIOTb

CTUCHEHHS! AaHWX i3 YaCTKOBOK BTPATOK AaHUX?
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1°.

2°,

3°.

"@74!

‘w

BukoHarite 3aBAaHHA

3anycTiTb Ha BMKOHAHHA apxiBaTop. CTBOPITL apxiB 3 Neplumx m'satu dannis

3 poswmpeHHsM iMeHi doc, Lo 3apeecTpoBaHi B nanui ApxiB nankvu Po3ain 1\

MyHkT 1.3. MNomicTiTe Len dann 3 iMmeHeM 3aBAaHHA 1.3.1 y Bawy narky.

Bunobyabte BCi hannu 3 dainy ApxiB1.7z 3 nanku Posgin 1\[MyHkT 1.3\ApxiB

y nanky Min apxiB BaLloi nanku.

Hopante go apxisHoro channy ApxiB2.zip, skui posmilleHo B nanui Posgin 1\

MynkT 1.3\ApxiB, ABa OCTaHHi hannu uiei camoi nanku. 36epexiTe 3MiHEHWI

apxiB 3 TUM CaMUM iMEHeM Yy BaLlii nanui.

3anycTiTb apxiBaTop i:

a) CTBOpITb apxiB 3 nepLuMx MATHaAUATM hanniB 3 po3LnpeHHsM imeHi doc,
Lo 3apeecTpoBaHi B nanui [lokymeHTH (abo 3 M’'AaTHagUATU OCTaHHIX dan-
niB 3 po3LWMpeHHsM iMeHi doc, Lo 3apeecTpoBaHi B nanui ApxiB nankn Po3s-
ain 1\MyHkT 1.3);

6) yCcTaHOBITb Nif Yac apxiByBaHHSA Taki 3HA4YEHHs1 MapameTpiB: iM’s apxiBy — 0o-
KymMeHmu; nanka — Pobo4ud cmis; dopmat apxiBy — ZIP; MeTon CTUCHEHHSA —
6e3 CMUCHEeHHST,

B) BMKOPUCTOBYOUN KOHTEKCTHE MEHI0, BUAOOyaALTE BCi haninm 3i CTBOPEHOro
apxisy B nanky DOC, siky CTBOpITb Yy BaLUii nanLi.

5*. MpoBeaiTb OOCNIMKEHHS WOA0 CTYNEHSI CTUCHEHHSA OOHUX i TUX cammx cbannis
npu PisHNX pexuMax CTUCHEHHA y dopmarTi 7z. [Ana gocnigXeHHs apXiByBaHHS
BMKOpUCTaNTe BCi hannm 3 po3LmnpeHHAM imeHi bmp, Wo 3apeecTtpoBaHi B nan-
ui Posgin 1\MyHkT 1.3\MantoHku. 3anoBHiTb Tabnuuto. MNpumimka: koedilieHT
CTUCHEHHS — Le BigHOLWIEHHSA po3Mmipy hannis 4O CTUCHEHHSA 00 po3Mipy dhan-
NiB nicnsi CTUCHEHHS.

. i Po3wmip ¢hatinie .
Ne Iv’s1 paiiny CmyniHb - Koedpiyienm
- apxiey CMUCHEHHS do s CMUCHEHHS1
CMUCHEHHSI | CMUCHEHHS

1 MantoHkun1.7z

2 MantoHkun2.7z

3 MantoHkun3.7z

4 MantoHkun4.7z

5 MantoHkun5.7z

6 MarntoHkn6.7z

{E[FG‘.

BusHauTe, Ha CKifbKM BiOgPI3HAOTLCA 3a ePEKTUBHICTIO CTUCHEHHS Pi3HI pexu-

MU CTUCHEHHS.

3anycrTiTb apxiBaTop i:

a) CTBOpITb apxiB 3 nepwmnx ABOX ¢hannis, WO 3apeecTpoBaHi B nanui 3pa3ku
my3uku (Posgin 1\MyHkT 1.3\3pa3ku My3uKu), yCTAHOBMBLUM NPU LIbOMY
Taki 3Ha4yeHHHA napamMeTpiB apxiBauii: iMm’a apxisy — Archiv06; copmat apxi-
BY — 7z; SFX-apxis;

6) BuganiTb 3i ctBopeHoro apxisHoro dany Archiv06.exe octaHHin cann;

B) AofanTe OO UbOro apxiBy TpeTii dann 3 nanku 3paskm 3o6paxeHb (Pos-
Ain 1\MyHkT 1.3\3pa3ku 306paxeHb);

r) BugoOyabTe BCi haiinm 3i CTBOpPEHOro apxiBHoro ¢arnny B nanky Mysuka ta
MaritOHKM, siKy CTBOPITb Y BaLlin nanLi.



MPAKTUYHA POBOTA Ne 1

«ApxiByBaHHSAl Ta po3apxiByBaHHA AaHUX»

Yeaea! 1i0 yac pobomu 3 komm’romepom dompumylimecss aumoa b6e3rneku Xumme-
disinbHOoCMi ma caHimapHo-2i2i€HiYHUX HOPM.

1
2

. 3anycTiTb Ha BUKOHaHHS apxiBaTop 7-zip.

. CTBOpiTb y Bawii nanui apxiB 3 Nepwmx WicTHAZUATM annis, WO MICTATHCS
B nanui Po3ain 1\MyHkT 1.3\MantoHKu1, yCTaHOBMBLUW NPU LIbOMY TaKi 3Ha4YeHHS
napameTpiB apxiBauii:

IM’a apxiBy — @®omoepadir

dopmart apxiBy — 7z;

CTYNiHb CTUCHEHHS — WUOKUU,

cTBopuTU SFX-apxis;

nanka Aans apxiBHoro danny — eawa narika.

. BusnauTte i 3anuwlitb y 3owwmT:

e 3aranbHui po3mip dannis 4o apxiBauii;
e 3ararnbHui po3mip cdarnie B apxisi nicnsa apxisauit;
e  KoewilieHT CTUCHEHHS.

. Bukonante Taki pii:

e CTBOpITb Yy Bawin nanui nanky Konis apxiBy, ckonitovite B Hei apxiB i BuganiTe
3 HbOrO OCTaHHi M’ATb hannis.

. BukopucToBytoun KOHTEKCTHE MeHI0 apxiBHoro dhanny y BikHi MpoBiaHuKa, Bu-
pobyaste Bei dhaninum 3 apxisy, po3miweHoro B nanui Konis apxiBy, y nanky Moi
MantoHKM, Ky CTBOPITb Y BaLlin nanu,.

. BukopucToBytoun apxiBatop, BUoobyasTe neplui gecaTtb dannis 3 apxiBy y BaLuin
nanui B nanky 1_10, siky CTBOPIiTb Y BaLlin nanui.

. 3akpuinTe BcCi BiOKpWUTI BikHa.

1.4. OcHOBM 3axXUCTy JaHUX

y KOMM’IOTEPHUX CUCTEMaX

1. ki Bu 3HaeTe 3arposu, IO MOMKYTh BUHHUKHYTHU IIiJi 4Yac poOOTH
3 KoM’ toTepom?

2. fki MeTomM 3aXMCTy BaIllX OCOOMCTHX NaHWX BHU 3HaETe?

3. AAKMX eTMUYHWX HOPM IIPM KOPHUCTYBaHHI cepBicaMmu KOMIT'IOTEPHUX Me-
pex caim morpumyBaTHCa?

Bu BXe 3HaeTe, WO iHdHopMaLiHi TeXHoMoril BigirpatoTe 3HaAYHY porb Y XUTTI Cy-
YacHOI NoANHW, B YCMILLHOMY PO3BUTKY BCbOTO MOACTBA. Te, WO AaHi MOXHa BTPaTUTH,

Bigo

MO GinbLIOCTI KOPUCTYBa4iB KOMM'IOTEPIB 3 BNacHOro goceigy. Tomy npobnema 3a-

XUCTY AaHuX Big BTpaTu 3 HeabanbCTBa, Yepes CTUXINHE NUXO0, TEXHIYHI 3601 Yn Kpaaix-

Ky —

OfHa 3 rOfIOBHUX Y KOMM'OTEPHIN iHOYCTpIl.

BukopucTtaHHa aBTomMaTM3oBaHuX iIHPOPMaLINHUX CUCTEM Y KEepPYBaHHI pPi3HOMaHIT-
HUMW yCTaHOBaMM 3HaYHO NiABULLYE SKICTb i LUBUAKICTL OMNpautoBaHHs Ta nepenasaH-

HA O

aHuX, Lo NO3UTMBHO NO3Ha4YaeTbCs Ha ePEKTUBHOCTI KepyBaHHs. [1poTe uen npo-

Luec Mae€ i 3BOpOTHUN Bik — 3’ABNSIETLCS 3arpo3a BUKpagaHHSA KOHMiaeHUIMHMX aHuX, iX
3HULLIEHHS a0 BUKOPUCTAHHA Ha KOPUCTb iHLLMX NIOAEN YN OEPXKaB.
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Hanpuknag, y notomy 2021 poky Cnyx-
Ga Gesnekm YkpaiHu 3abnokyBana Aisinb-
HICTb TpaHCHaUioOHaNbLHOro 3NOYMHHOMO Xa-
KEepCbKOro yrpynoBaHHS, fke 34iACHIoBano

Xakep (aHrn. hacker, Big to hack — py6a-  BTPY4aHHSI B KOM'IOTEPHI Mepexi KoMnaHil
1) — ocoba, MeTolo siKoi € BTpyyaHHs B KPaiH €sponu Ta CLUA. 3a nis poky Aisinb-
KOMMIOTEPHI CUCTEMM iHIUMX KOPUCTY-  HOCTI YNEeHW L€ 3M04UHHOT rpynn ypasmnu
BauiB 3i 3NI04MHHUMK Hamipamu abo ans  MoHan 150 komnaHii kpaiH €sponu Ta
BMacHOro CaMOCTBEPOKEHHS. CLA. 36uTtkn Big AiANbHOCTI yrpynoBaHHS
nepesuwunu 80 mnH gonapis CLUA.

Y Cnony4yenux LTatax AmMepukun ona 3abesnevyeHHa 6e3nekn HauioHanbHOI eHep-
reTukn Ta BaXIMBUX ANS XKXUTTERIANBHOCTI rpoMagsH 06’€KTiB MPUIHATO MaH Ain
NonepemKeHHs, BUSBMEHHS, MOM'SKLWIEHHA Ta YCYHEHHS HacnigkiB KibepBTOprHeHb.
MoWTOBXOM MOCNYXUNKU BUNALKWU, Konu xakepu 3 ®nopuam T1a KaHnsacy BTpyTunmcs
B cMCTeMy Bogo3abesneyeHHs: OKpeEMMX MICT, WO B OQHOMY BMNagKy Maro Mpu3BecTu
[0 OTPYEHHSA BOAM Ha eTani il 3He3apaXKeHHs, a B iHLWOoMY — 0 3riaMy cepBepa komna-
Hil | 3yMWHKN CUCTEMM OUMLLEHHS | Ae3iHdeKUii NMTHOT Boau.

BinbLwictb gepxas po3rnsgae 6e3neky B ranysi iHopmMaLiiHO-KOMYHiKaLiAHUX Tex-
HOMOTriN, SIK OAHY 3 OCHOBHMX CKITaZ0BUX HaLioHanbHOi 6e3nekn. Y 3B’a3Ky 3i 3pocTato-
yoto ponnto IKT y XUTTi cydacHOro cycninbCTBa, HAsBHICTIO YNCIIEHHUX 3arpo3, MoB’s-
3aHUX 3 MOXIMBICTIO 4OCTYMY 3ITOBMMUCHUKIB [JO CEKPETHMX | KOHQIAEHUINHNX OaHUX, iX
3axucT noTpebye nocuneHoi yearu. B YkpaiHi ctBopeHo HauioHanbHUin koopguHauin-
HUI UeHTp KibepGesnekun npu Pagi HauioHanbHoT 6e3neku i 06opoHN.

IHcbopmauiiHa 6e3neka — po3ain iHPopMaTUKK, Lo BMBYAE 3aKOHOMIPHOCTI 3a6e3-
NeYeHHs1 3axucTy iHopMaLiiH1X pecypciB isn4HUX Ocid, NignpuemcTs, opraHisauin,
JEepXXaBHMX YCTaAHOB TOLLO Bif BTPaATW, MOPYLUEHHS (DYHKUIOHYBAHHS, MOLLUKOMXKEHHS,
CMOTBOPEHHS, HECAHKLIOHOBAHOIO KOMitOBaHHSI Ta BUKOPUCTAHHS.

KoHdripeHuinHnm (nat. confidentia —
OOBipa) — AKMI He Nignarae po3rosnocy.

3anexHo 8id obcsieie 3aedaHux 36umkie 3arpo3u iHopMmaLinHii 6e3neui nogi-
NATb Ha:

e HewWKianNuBI — He 3aBAaloTb 30UTKIB;

e WKIiANUBI — 3aBOalOTb 3HAYHUX 30UTKIB;

e pyXe WKIiANUBI — 3aBOal0Tb KPUTMYHMX 30UTKIB iHPOpPMAaLiMHIN cucTtemun, siki
Np13BOAATb A0 NOBHOrO abo TpMBanoro NpUNMHeHHst pobotu IC.

3anexHo 8id pesynbmamy wkidnueux Jdili 3arpo3u iHopmaLiiHin 6e3neui noai-

NATb Ha:

e 3a2po3u docmosipHocmi iHghopmay,i, NOB’A3aHi 3 BUKOPUCTAHHSA HESKICHOI iHdhop-
MaLii (HegoCTOBIpPHNX, (PENKOBMX, NEPEKPYHEHMX BidOMOCTeN, Ae3iHopMmalLlii);

e 3arposu OTPMMaHHSI HecaHKUjoHo8aH020 0ocmyry A0 CekpeTHUX abo KoHdiaeH-
LiHMX OaHWX, HEMPaBOMIPHUIA BMMB HA HUX CTOPOHHIX OCib;

e 3arposu empy4aHHsI 8 KoM 'romepu3osaHi cucmemu (nopyweHHs abo noBHe
NPUNMHEHHST POBOTN) KEpPYBaHHSA XUTTEBO BaXXNMMBMMW MNignpuemcTBamu, opra-
Hi3auisgmun, ycTaHoBaMu 3abe3nedyeHHs XUTTEAQIANbHOCTI rPOMasiH, TPaHCNopPTY,
OXOPOHM 3[10POB’S, EHEPreTUKN TOLLO;

e 3arpo3u obmexeHHs abo MpUNMHEHHs OOCTyny A0 OTPMMAaHHS, MOLUMPEHHS Ta
BMKOPUCTaHHSI iHdbopMalLlii, 3abe3nedeHHs npaB iHTeNeKTyanbHOi BNacHOCTI.

PosrnagatoTtb 1 iHWi knacudikauii 3arpos: 3a Memoro (3NOBMUCHI, BUNaAKOBI), 3a

MicueM @UHUKHEHHS (30BHILLHi, BHYTPILLHI), 3@ MOXOO0XXeHHSIM (NPUPOAHI, TEXHOTEH-
Hi, 3yMOBIEHI ITOOMHOI0) TOLLIO.



3akoHamMmu YkpaiHu Ta iHWUMK NPaBOBMMW akTaMu BCTAHOBIEHO BiAMNOBIAAsNbHICTb
3a 3M104MHK B ranysi iHpopmauinHoi 6e3nekn. Tak, KpumiHanbHUM kogekcom Ykpai-
HM nepeabadeHo KpUMiHanIbHY BiAMOBIAANbHICTL 3a:

«lopyLUeHHs TaeEMHUL IUCTYBaHHSA, TenedoHHUX PO3MOB, TernerpadHoi Yn iHLWOT
KOpeCnoHAeHLii, Lo nepefaroTbes 3acobamm 3B’s13Ky abo Yepes KoMm'loTepy;
«He3akoHHe BiATBOPEHHS, pO3MNOBCIOKEHHS TBOPIB Hayku, nitepaTypu i MucTe-
LuTBa, KOMM'IOTEPHUX Mporpam i 6a3 gaHux, ... iX HE3aKOHHE TUPaXyBaHHSA Ta
PO3MNOBCIOAXKEHHS Ha... HOCISIX iHhopMaLii»;

«He3akoHHi fji 3 JOKyMEeHTaMu Ha nepekas, NNaTbKkHUMK KapTKaMu Ta iHLWUMHK
3acobamu gocTtyny A0 GaHKIBCbKUX paxyHKiB, eNeKTPOHHUMK rpolimma, obnag-
HaHHAM AN X BUTOTOBMEHHSY;

«HecaHkuioHOBaHe BTpy4YaHHs B poOOOTY enekTpOHHO-004YMCIoBanbHUX Ma-
LWMH (KOMM'HOTEpIiB), aBTOMATM30BaHUX CUCTEM, KOMIM IOTEPHUX MEPEX YN MEPEXK
€NeKTPO3B’A3KY»;

«CTBOpEHHS 3 METOK BUKOPUCTAHHS, PO3MOBCIOMKEHHS abo 30yTy LWKIONMBUX
NPOrpamMHMX Yn TEXHIYHMX 3acobiB, a TaKOX X PO3NOBCIOIKEHHS ab0 30yT»;
«HecaHkuioHoBaHi 36yT abo posnoBctogkeHHs1 iHdbopMalii 3 06MexXeHUM OoCTy-
nom, sika 36epiraeTbcsl B €NeKTPOHHO-004YUCITIIOBANbHMUX MalluHax (Komm'toTe-
pax), aBTOMaTU30BaHNX CUCTEMAX, KOMIMIOTEPHUX Mepexax abo Ha HOCisIX Takol
iHdopmaLLii»

TOLLO.

[oTpuMaHHSA eTUYHKX | TPaBOBUX HOPM € 03HAKOK CyYacHOT NIOANHU 3 BUCOKUM PiB-
HeM CBiZOMOCTI i BignoBiganbHOCTI, rpoMaaaHnHa iHPOPMaLMHOro cycninbCcTBa 3 ak-
TUBHOHK XUTTEBOK MO3ULLIELD.

3axucT gaHnx 6alyeTbCcs Ha NPaBOBUX Ta OpraHisauinHux npuHumnax. MNpaBoBi NpyH-
umnn BigobpaXkeHo y 3aKOHOOABYMX Ta iHLUMX HOPMATMBHUX akTax, Mpo SAKi MLLNOCS paHi-
we. OpraHisauiviHi NpUHUMNK peanisyroTbCa CUCTEMO 3axodiB, NogaHux y Tabnuui 1.1.

Tabnuus 1.1
3axoau peanisauii 3axucty gaHux

Lini 3axucmy daHux

3axodu

Baxucm 8id empamu daHux yHacni-
Ook cmuxiliHux seuw, 36oie y pobomi
eN1eKmpUYHUX MepeXx, HeKomre-
meHmHocmi rnpauieHUKie mouwjo

BukopucTaHHsa gogaTkoBUX NPUCTPOIB aBTo-
HOMHOIO eMNeKTPOXMBIIEHHS, CTBOPEHHS KON
0Cco6nMBO BaXNUBMX AaHuX i 36epiraHHs ix

Y 3axuLLEeHNX Micusax

Baxucm 8i0 yMUCHO20 NMOWKOOKEHHS
KOMIT'IOMepHO20 ma Mepexxeeo2o
obnadHaHHs, sukpadeHHs1 OaHux b6es-
rnocepedHbO 3 npucmpois

CTBOpEHHS1 CUCTEMU OXOPOHU 3 PO3MEXKYBaH-
HSIM JOCTYMy [0 0COGNUBO BaxnuBoro obnag-
HaHHS

Baxucm 8id sukpadeHHs1 OaHuUX npa-
uisHUKamu

YBeLeHHs pi3HUX PiBHIB JOCTYNY A0 OaHUX, BU-
KOPUCTaHHS NepcoHanbHNX 3axXULLIEHNX Naponis,
KOHTPOMb 3a OisSbHICTIO NpauiBHUKIB

Baxucm 8id sukpadeHHs1, CrIomeopeH-
HS1 YU 3HUWEHHST OaHUX 3 8UKOpPUC-
MaHHAM crieyianbHUX KOMIT IomepHUX
npozpam

BukopucTaHHs cneuianbHOrO aHTULLINMIYHCLKOTO
Ta aHTMBIPYCHOro NporpamHoro 3abesneyeHHs,
WncppyBaHHA AaHKX, WO NepeaaTbCs Mepexa-
MW, BUKOPUCTaHHA Naporis AocTyny Ta 060B’a3-
KoBOro Ay6noBaHHS AaHWX
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[na yHUKHEHHST pu3uKiB, MOB’'A3aHNX 3 pobOTO B IHTEPHETI, 3aXMCTy NepcoHarnb-
HUX JaHUX BapTO JOTPUMYBATUCH Takmx nopag:

He poamiwytime 8 IHmepHemi: [OMALUHIO agpecy, Homep TenedoHy (K gomalu-
HbOro, Tak i MOBINbHOro); PoO3NOPAAOK AHA (CBIM i piAHMX), NOBILOMMNEHHS MPO
MOXIMBI TpMBani nogopoxi abo BMi3an Ha gadvy; oTo, WO MOXYTb CKOMMIpOMe-
TyBaTh Bac abo BalmMx 3HanomMumx, oTo, Lo MICTATb 300paXeHHsI LiiHHNX peYen,
noaapyHkKiB; BiOMOCTI NpO KpeauTkn 6aTbKiB TOLLO;

He 36epizalime napori akayHmig Ha KOMM'lOTepax 3aranbHOro KOPWUCTYBaHHS
(koMmM'toTEpHiI KNyOu, 3aknagm OCBITM TOLLO) Ta Ha KOMM'IoTepax ApYy3iB i 3HaOo-
MUX; HE NOBIAOMMSNATE Ui NAPONi IHWNM NAAM, KPiM PiaHNX;

suxodbme 3 akayHmie nicnsi poboTn Ha KOMIM'IoTEpPax 3ararlbHOrO KOPUCTYBAHHS,
32 MOXINMBOCTi BUKOPUCTOBYMTE B TaKUX BUMAAKAX PEXUM 4YYXKUIA KOMITOTEPY;

sukopucmosytime HalilHi naposi pi3Hi AN Pi3HNX akayHTIB;

noBigoMnanTe Gatbkam i PigHMM NPO HamaraHHs CTOPOHHIX NtoAer oTpumatu
JopaTtkoBy iHGOpMaLilo Npo Bac, Bally pOAWHY, BalIMX PiAHUX; NPO HaMaraHHs
He3HaoMMKX Nogen NPoaOBXUTY CNiNKyBaHHSA He B IHTEpHETI, a Wwnsxom ocobu-
CTOI 3yCTpiyvi; NPO HamaraHHs 3ansikatm abo nepecrigyBatn sk 3 60Ky OgHOMIT-
KiB, TaK i 3 GOKy JOpPOCNMX;

He sukopucmosytlme rnipamchbKi KOMITIOTEPHI Nporpamu;

He gidKpusalime BKrageHb 00 NUCTIB Bif, HE3HANOMKX OCIb;

He Hamaealimecb ycmaHOo8umu HernepesipeHi nporpamu;

He peaezylime Ha HerpucmouHi Ta rpybi koMeHTapi, agpecoBaHi Bam, Ha SiBHi Ie-
CTOLLi 3 METOK MPOAOBXEHHSI CMiNKyBaHHSA Ha 0COBUCTUX 3yCTpivax

TOLO.

Kpim KoprcHMX nporpam, siki AonomMaraioTb KOpUCTyBaveBi onpaLboByBaTW AaHi, ic-
HYIOTb i LWKIANWBI Mporpamu.
Onsa wkianuemx KOMM'IOTEPHUX NPOrpam XapakTepHo:

LWBMAKE PO3MHOXEHHSI LUNSAXOM MPUEOHAHHS CBOIX KOMIiM A0 iHLWMX Nporpam, Ko-
NitOBaHHA Ha iHLWI HOCIT 4aHWX, NepecunaHHs Komin KOMM' IOTEPHUMN MepeXamMu;
aBTOMAaTUYHE BUKOHAHHS OECTPYKTUBHUX LilA:
3HULLEHHSA OaHMX LUNSXOM BuaaneHHs channis neBHux tunie abo dopmary-
BaHHS OUCKIB,;
BHECEHHS 3MiH y pannn, 3mMiHa CTPYKTYpU PO3MiLLEeHHs dhainis Ha OUCKY;
OnokyBaHHA OJaHWX KOpUCTyBada LUNAXOM iX MepeKkogyBaHHA 3 METOK Mo-
[anbLUoro BUMaraHHs KOLWTIiB AN BiQHOBMEHHS JOCTYNY;
3MiHa abo NoBHe BMAaNeHHs gaHUX 3 NOCTINHOI NaM’aTi KOMM'loTepa;
3HWXKEHHS WBKUAKOAIT KOMM'IoTepa, Hanpuknaz, 3a paxyHOK 3anoBHEHHS one-
paTMBHOI Nam’aTi CBOIMM KoNisMu;
nocTinHe (pe3naeHTHe) po3Mmi-
LLIEHHS1 B onepaTuMBHIN nam’siTi Big Pe3unpeHT (nart. residens — TOW, WO cu-
MOMEHTY 3BEPHEHHS A0 YpaXkeHo-  AnTb) — iHO3eMeLlb, L0 NOCTIMHO NPOXK-
ro ob’ekta 4O MOMEHTY BUMKHEH-  Ba€ B SKiiCb AepXKaBi.
HA KOMM'lOTepa i ypaxeHHs aena-
ni 6inbLue HOBUX 00’EKTIB;
NPUMYCoBe NepesaBaHTaXXeHHA onepauiiHol cUMcTeMu;
OnokyBaHHs1 3anycKy NeBHUX Nporpam;
30UpaHHa | NnepecunaHHsa Konii JaHnX KOMIMIOTEPHUMU Mepexammn (LUnnryH-
CTBO), HanNpuknag, nepecunaHHs Kogie JOCTyny 40 CEKPETHUX AaHUX;



BUKOPUCTaHHS PECYPCIB ypaXKeHNX KOMITIOTEPIB AN OpraHisayii KONeKTUBHUX
aTak Ha iHLWi KoMN'loTepn B Mepexax;

BMBEAEHHSA 3BYKOBMX ab0 TEKCTOBUX NOBIAOMIEHb, CMOTBOPEHHST 306paxeH-
HS Ha ekpaHi MOHITOpa TOLLO.

3a piBHeM Hebe3ne4yHOoCTi Ain LWKigvBi NporpaMy po3noginsoTb Ha:

e 6e3neyHi — NposIBNATLCS Bifeo- Ta 3BYKOBMMU ePEKTAMU, HE 3MIHIOKOTE doaii-
NOBY CUCTEMY, HE YLLKOMXKYHOTb Dalnn i He BUKOHYIOTb LUMUIYHCBKI Aii;

e Hebe3ne4YHi — Npu3BoaaTb A0 nepeboiB y poboTi KOMM'KOTEPHOI CUCTEMM: 3MEH-
LWYOTb PO3Mip AOCTYMHOI onepaTtuBHOI NaM’siTi, Nepe3aBaHTaxyTb KOMM'loTep
TOLLO;

o Jyxe Hebe3neyHi — 3HNLLYIOTb AaHi 3 NOCTIMHOI Ta 30BHILUHLOI NaM’ AT, BUKOHY-
H0Tb LUMUIYHCBKI AiT TOLLO.

3a npuHUMNaMmn po3noBCIOAXKEHHSA i PYHKLIOHYBaHHA LWKIANMBI NporpaMm pos-

noAinsitoThb Ha:

° Komm’romepHi gipycu — nporpamu, 30atHi CaMOPO3MHOXYBaTUCH | BUKOHYBaTK
HecaHKLiOHOBaHi AEeCTPYKTUBHI Aii Ha ypaxkeHoMy kommn'toTepi. Cepen HUX BUAI-
nawTb:

o duckosi (3aeaHmayeaJsibHi) eipycu — pO3MHOXYOTbCSA KONitoBaHHsIM cebe
B CNy>xDOBI AiNsHKM OUCKIB Ta iHWWX 3MiHHUX HOCIIB, Ake BiabyBaeTbecs nig
yac cnpobu KopucTyBada 34MTaTu AaHi 3 ypaKeHoro Hocisi;

o ¢balsiosi eipycu — po3MilLylOTb CBOI KONii y cknagi dpavnie pisHOro Tuny.
3asBuuali Lue dannmn rotoBuUx 40 BUKOHaAHHSA Nporpam i3 po3LMpPEeHHSAM iMeHi
exe abo com. OpgHak iCHyHOTb Tak 3BaHi Makpoegipycu, WO ypaxylTb, Ha-
npvknag, gannm TEKCTOBUX AOKYMEHTIB, €NEeKTPOHHMX Tabnuub, 6a3 gaHmx
TOLLO;

e Xxpobaku (4Yepe’siku) KOMIM’FOmepHUX MepeX — TMNepecunarTb CBOI Konil
KOMM'IOTEPHUMM MEpEeXamMn 3 METOI MPOHUKHEHHSI Ha BigdaneHi Komm'ioTepu.
BinbLiCTb YepB’sIKiB NOLLMPOOTLCS, NPUKPINUMBLUNCE A0 danniB eneKTPOHHOT No-
LWITK, €NEKTPOHHMX AOKYMEHTIB TOLO. 3 ypaxeHoro komm'rotepa xpobaku Hama-
raloTbCs NMPOHMKHYTM Ha iHLWi KOMM'IOTEPU, BUKOPUCTOBYHOUN CMUCOK E€NEKTPOH-
HUX NOLUTOBUX agpec abo iHWMKn cnocobamu;

* MPOSIHCbKI Mpo2paMu — NporpamMu, WO NPOHNKAOTb Ha KOMIM'IOTEPU KOPUCTY-
Ba4iB pa3oM 3 iHLWIMMW NporpaMamMu, ki KOPUCTyBay «KOTPUMYE» KOMM KOTEPHUMM
Mepexamu abo Ha 3MiHHOMY HOCIT;

e peknamHi modyni, abo Adware (aHrn. Ad ckopoyeHHs Big advertisement —
OrOrOLLIEHHS, peknama, ware — ToBap), — nporpamu, Lo BOy#oBYOTLCS B Opa-
y3ep KopucTyBada ans nokasy pekrnamu nig vac nepernsgy Beb6cTopiHok. Kpim
TOro, MOXYTb HanpaBnsiTU Ha CEpPBEP 3NOBMUCHUKA AaHi KOpUCTyBaya LWoao po-
©oTu B IHTEpHETI;

e iHwWIi — pyTKiTK (aHrn. root — kopeHeBwi katanor y Linux, kit — Habip iHCTpymeH-
TiB), ekcnnonTn (aHrn. exploit — ekcnnyaTyBaTu, BUKOPUCTOBYBATM AfNs Brac-
Hoi BUroawn), 6ekgopwm (aHrn. back door — YopHUI BXid), 3aBaHTaXyBadi (aHrm.
downloader — 3aBaHTaxyBa4) TOLLO.

3HayHa YacTuHa LWKIANMBMX NporpamM y nodaTKoBi Nepiogn 3apaXeHHA He BUKOHYE

OEeCTPYKTUBHUX [iK, a nule po3mMHOXyeTbes. Lle Tak 3BaHa nacuBHa dha3sa ix icHyBaH-
HA. Yepes neBHMI Yac, y BU3HAYEHUIN OeHb abo 3a KOMaHAo 3 KOMIToTepa B MepeXi
LWKIAAMBI NpOrpaMy NOYNHaOTbL BUKOHYBATW OECTPYKTUBHI Ail — NepexoasiTb B aKTUBHY
c¢pazy cBoro icHyBaHHS.

MpubnM3aHM po3nodin KiNnbKOCTi 3arpos, ski CTBOPIoBanNu WKiANMBI nporpamun Ha ce-

peavHy 2021 poky 3a gaHumu canty Zillya (zillya.ua), nogaHo Ha mantoHky 1.24.
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Tamri; 10%

TposaHcbKi

Adware; 35% aporpamu; 55%

Maan. 1.24. [liarpamMa po3mOBCIOAKEHOCTI MIKIAJIMBUX IIPOrpamM

[nga 3axucTy gaHux i NpUCTPOIB KOMM'IOTEPA BiA LWKIANUBMX NPOrpaM BUKOPUCTOBY-
I0Tb crneuianbHe nporpamHe 3abeaneveHHsi. 3a HUM 3b6epirnacs ctapa Ha3Ba — aHmu-
eipycHi npoepamu, xo4a BinNbLUICTb 3 HAX 3abe3ne4ytoTb 3aXUCT Bif Pi3HUX TUMIB LLUKIA-
nuBux nporpamM. Cy4yacHi aHTMBIpPYCHi MporpamMu — Lie KOMMJIEKCHI Nporpamu, LWo MakTb
Habip mogyniB And 3axucTy Big pisHux 3arpos3. Takumu € nporpamu Bitdefender,
Norton 360, McAfee, Panda, avast! Free Antivirus, Eset NOD32 Antivirus, Zillya!
Antivirus Ta iH.

Hanpuknag, YkpaiHcbka aHTUBipycHa naboparopisa (hitps:/zillya.ua) nponoHye
Kinbka BapiaHTiB cBoro aHTusipycy Zillya! (ykp. 3iris — pisHOMaHiTHa 3analuHa TpaBa):
Hns domy, [ns 6isHecy i Oepxasu, Internet Security for Android, AHmusipyc 0ns wkin

Ta iH.
[ ]

3anexHo Big Npu3HaYeHHs OO CKnagy nporpaMmy MOXYTb BXOAUTM Taki MOgyni:
c¢haninoBu MOHITOP (BapTOBUIN) — MOCTIHO (PE3UAEHTHO) MICTUTBLCS B Oonepa-
TMBHIN Nam’aTi KOMN'lOTepa 3 MOMEHTY 3anycKy aHTUBIPYCHOI Nporpamu i nepesi-
psie BCi havinu i AUCKKX, AaHi MPo SKi NOTPannaTb B ONepaTMBHY nam’satb, 6rno-
Kye Aii, o MOXYTb igeHTMdiKyBaTUCh AK Aii WKiANMBOI nporpamu;
noBepiHKOBUIM aHanisaTop (iHcnekTop) — aHaniye cTaH CUCTEMHUX hairnis
i nanok Ta NopIBHIOE X 3i cTaHOM, WO ByB Ha noYaTky poboTM aHTMBIPYCHOI NPo-
rpamu. 3a NeBHUX 3MiH, SKi XapakTepHi AN QisnbHOCTI WKiANMBUX Nporpam, Bu-
BOOUTb MOBIAOMIEHHSI NPO Hebe3neky ypaXeHHs;

NowToBMN (PiNbTP — NepeBipsie NOLWTY KOPUCTYBaya Ha HasABHICTb LUKIANMBUX
nporpam, 3abesneyye 6rokyBaHHS HAAXOMXXEHHS MOLITU 3 MiAO03PINMX NOLTOBUX
agpec abo i3 canTis, WO HaQCcMNaTb cnaw;

USB-3axucT — 34iMcHI0OE NepeBipKy NigKNIOYEHHS 3MiHHMX HOCIIB gaHuX, 3a no-
Tpebu nepeBipsie iX Ha HasiBHICTb LLUKIANMBMX Nporpam;

eBPUCTUYHUI aHanisaTop — NpPoBOAUTb E€BPUCTUYHMI (rpeL. eVonka — 3Hau-
OB, BMHANLLOB) aHani3 — NOLUYK HOBMX LLKIONIMBMX NporpamM 3a ix cTaHgapTHU-
MK gismu abo coparmeHTamum Koay;

MepexeBun ekpaH (6paHamayep) — 3abe3nevye BUKOHAaHHSA BCTaHOBIEHNX A4S
nporpam Komm’roTepa npaBus 4oCcTyny Ao Mepexi, brokye 3a notpebu nigo3pini
3’eHaHHs, BiACTEXY€E HaACUNaHHA NporpaMmamMm SAHNX Y Mepexi;

aHnTudiwmHr (aHrn. phishing Big fishing — pnéonoens) — 6nokye cantu, npusHa-
YeHi ANs BMKpafaHHsS NepcoHanbHUX OAaHWX KOPUCTyBaya 3 METOK AOCTyny A0
MNOro paxyHkis;

aHTMcNaMm (aHrn. spam — HaB'sI3NnBa pekniama) — 6roKye NPOHUKHEHHS pekam-
HUX NOBIJOMIEHb Ha KOMIT'IOTEP KOPUCTYBaua;

6aTbKiBCbKUM KOHTPOJb — Hafae BaTbkaM MOXIMBICTb 34iACHIOBATN KOHTPOSb
3a pobOTOK ANTMHU B KOMIM IOTEPHIA Mepexi;



e cpann-wpenep (aHrn. shredder — npucTpii Anga nogpidHeHHsA nanepy) — 3abes-

neyvye 3HULLEHHS AaHMX 3 HOCIiB KOMM'loTepa 6e3 MOXIMBOCTI iX BigHOBMNEHHSI

TOLLO.

Kpim KomMnneKkcHUx nporpam, po3poOHUKM aHTMBIpycHoro M3 3a3Bryal NponoHyoTb
OKpeMi mporpamv Ansi LWBWOKOrO CKaHyBaHHS KOMM'IOTEPa Ha HasBHICTb LUKIANMBUX
nporpam i ix 3HeLKOMKeHHs. Taki nporpamm po3noBCOAXYOTbLCA 6E3KOLUTOBHO i3 cal-
TiB BUPOOHMKIB Yy BUrMsAi ogHoro dhanny. Lli nporpammn HasmBakTb ckaHepamu. [Ans
po60TK 3 HUMKN He NOTPIGHa iHcTanauis. [locTaTHLO ckavaTy cbann nporpamu i3 canTy
PO3pOOHMKIB i 3anyCTUTM Ha BMKOHAHHSA, Hanpuknag, ZillyaScanner_ua.exe, ABTO-
HoMHuUK moaynb Microsoft Defender ToLo.

AKLLO KOMMNITEKCHY aHTUBIPYCHY NporpamMy BCTaHOBSIEHO Ha BalLOMY KOMM'HOTEpI, TO
nig 4Yac yBiMkHeHHs 1K BoHa Oyae opHielo 3 neplumMx aBTOMaTUYHO 3aBaHTaXXyBaTu-
Csl B OnepaTtMBHY Nam’siTb KOMM'IOTEPA | BUKOHYBATU onepadii 3 NepeBipkn HaAsBHOCTI
LWKIANMBUX NporpaM i 6nokyeaHHs ix gin. Mpu ubomy B O6nacTi cnoBiweHb 3'IBUTLCS

3Ha4YOoK i€l Nnporpamu, Hanpuknag 3Ha4ok aHtueipycy Zillya! d

B ocTaHHix Bepcisx onepauinHoi cuctemn Windows nporpama aHTUBIpYCHOro 3a-
xucty Windows Defender (aHrn. defender — 3axucHuk) BxoguTb oo cknagy OC, i ne-
peBipKa CUCTEMMN HA YPaXKeHHs LUKIOMBMMMW MporpaMamMmn 34iACHIOETLCS aBTOMaTUy-
HO 3 MEeBHO nepioanyHicTio. KopuctyBay mMoxe yBIMKHYTM abo npusynuHUTK 3anyck
nporpamu, 3MiHUTU HanalwTyBaHHS Li€i nporpamu, 34iNCHATU AO4ATKOBO LWBMAKY abo
NMOBHY MEpPEBIPKYy KOMM'IOTEpa, OHOBUTU CUCTEMY 3axXUCTy (OHOBUTU aHTUBIPYCHI 6asn —
CYKYMHOCTI AaHUX Npo BiAOMi Ha aHWIA MOMEHT 4Yacy LWKIAnMBI nporpamu i cnocotm
©opoTbbun 3 HMUMK) Towo. [ns uboro NOTpibHO BiakpuTu BikHO Besneka y Windows
(Myck = Hacmpoiiku — OHoeJsieHHs i 3axucm = beaneka y Windows = 3axucm
eid eipycie i 3a2po3) (man. 1.25).

Bewnens 7 Windows u]

e
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Maax. 1.25. Braagka 3axuct Big BipyciB i 3arpo3 Bikua Besneka y Windows

39



40

3MiHEHHS HanawTyBaHb NapameTpiB 3aXUCTY Bif BipYCiB i 3arpo3 34iNCHIOETLCS Ha
Bkrnagui HacTpomkn 3axucTy Big BipyciB i 3arpos, Lo BiaKpuBaeTbCA nicns Bubopy
nocunaHHa KepyBaHHsi napameTpamu. BMKOPUCTOBYIOUM €rEMEHTU KEPYBaHHS Ui€i
BKIMAAKN, MOXXHA BUMKHYTM ab0 YBIMKHYTU:
3axXuUCT Y pearibHOMY Yaci;
3axuUcT y xmapi;
aBTOMaTM4HE HaacunaHHs 3paskis;
3axucT Big nigpobok.

TakoXX MOXHa nepenTn 0O 3MIHEHHA HanawTyBaHb AOCTYMNy A0 MEBHUX Namnok Ha
BaLLOMY KOMM'HOTEPI, 30€PEXEHHS KPUTUHHO BaXKNMBUX KOMi AaHMX Y XMAapHOMY CepBi-
ci OneDrive, gogatv abo BMaanuTy 40O3BOMM Ha BUKOPUCTAHHS NEBHMX Nnporpam (dan-
niB), 3BMiHUTK XapakTep CroBilLeHb NP0 BUSBMEHI 3arpo3u.

Micna Bubopy nocunaHHsa MapameTpu ckaHyBaHHA (man. 1.25) Ha OQHOMMEHHIN
Bknaaui (man. 1.26) moxHa:

e po3noyatn BMOOPOM BiAMOBIOHOrO Mepemukaya Ta KHonku CkaHyBaTu 3apas
OOMH 3 BUAIB NEpPEBIpKM KOMIMOTEpPa Ha HasiBHICTb 3arpo3 (onuc ocobnmeBocTen
nepeBipkn NnogaHo Oins BigNoBiAHNX NepemMukadis);

e nepernsiHyTM KOPOTKUI 3BIT NPO pesynsrtaTn nonepeaHbol NepeBipKy;

e MEepernsiHyTh XypHan 3arpos, y sikomy BigobpakeHo, ki 6ynu 3arposu i siki aii
34incHUNa nporpamMa ans ix 3HeLKOAXKEHHS;

e MepernsHyTW, SKi 4O3BONW HadaB KOPWUCTYBay Ha BUMKOPWUCTaHHS mMporpam, mno-
3HaYeHNX aHTUBIPYCHOI MPOrPamMoto K NOTEHLINHO HEOE3MeyYHi

TOLLO.
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Mauan. 1.26. Bkaagka ITapamerpu ckanyBanHs Bikua Besmeka y Windows



LLlo6 3anobirtn ypaxkeHH0 KoMMm'loTepa LWKIANMBUMW nporpamMamu i 36epertu aaHi,
OOTPUMYMNTECH Takux BUMOT:

e BMKOPMWCTOBYMTE MNiLEeH3iiHe NporpaMHe 3abe3neveHHs;

® YCTaHOBITb KOMMMEKCHY aHTMBIPYCHY nNporpamy;

e perynspHo 34iNCHIONTE NOBHY NepeBipKY KOMM'oTepa Ha HasiBHICTb BipYCiB;

e MOCTIiHO OHOBMIONTE aHTUBIPYCHI 6a3u;

e perynsipHO NPOBOALTE PE3epPBHE KOMitOBaHHSA HaMBInbLL LiHHUX AaHWX;

e nepen BUKOPUCTAHHAM nepesipsAviTe BCi 3MiHHI HOCIT, OTPMMaHi 3i CTOPOHHIX axe-
pen, aHTMBIPYCHOK NPOrpamolo;

e He BigKkpuBanTe BKMNadeHi OO NUCTIB €NeKTPOHHOI MoWTU hannm, SKLO BOHU
NPUILLIKM Big, HEBIAOMOrO KOPECNOHAEHTA;

e obmMexTe KOno KOpMCTyBadiB BaLIOro KOMM'oTepa, o3HanomTe ix 3 npasuramm
aHTUBIPYCHOrO 3aXMUCTy, BUMaramTe X HeyXUnbHOro A0TPUMaHHS.

Q Yu 3HaeTe BYM, WO...

TeopeTUYHI OCHOBH CTBOPEHHS IIPOTpaM, IO MOXKYTb CAMOCTiHHO PO3MHO-
JKyBaTHCh i BUKOHYBaTu [mii 0e3 BTpy4YaHHA KOPUCTyBaua, Oyam po3pobJieHi
y Ipoilleci BAOCKOHAJIEHHS Teopil Po3poOKM aBTOMATUUYHUX IIPUCTPOIB (Teopisa
aBromariB) y 1950-1970-x poxax. Ha mouarry 1970-x pokiB cTBOprOBasmCA
eKCIIePMMEHTAJIbHI 3pa3Ky MOJIOHMX KOMII IOTePHUX IIPOrpaM.

OpHieo 3 mepImMx OporpaM TaKOro THIY CTajia IporpaMa, IIo 3 ABUJIacs
B aMepUKAaHCBhKill BificbKOBi#l KoM toTepHiit mepeki APRANet. Bouna orpuma-
ga HasBy Creeper i Moryia caMOCTiifHO IIONIIMPIOBATHCA MEDPEXKel0, CTBOPIOBATH
CBOIO KOIIif0 Ha iHINIOMY KOMII’IOTe€pi Ta BMBOAUTH Ha MOHITOD MOBiZOMJIEHHSA
«I’M THE CREEPER: CATCH ME IF YOU CAN» (amra. — «f penrmiis:
cuitimaliTe MeHe, AKIIO 3MOKeTe»). BomHoUuac 1A mporpaMa Ta iHITi aHaJoTiuHi
mporpamm Toro uacy (HampuikJiaazn, Animal, Xerox worm) He 3aBHaBaJii IITKO-
I, a JUIIe TOBOAUWJIN IIPABUJIBHICTL TeOpil po3poOKM KOMII'IOTEPHUX IIPOrpaM,
3MATHUX IO CAMOPO3MHOKEHHS Ta aBTOMATHMYHOTO BUKOHAHHA MEeBHUX Tii.

OgHMMU 3 IepPIINX IpPorpam, IO 3aBAaBajii IIKOAY KOMII IOTEPHUM IIPOTpa-
mMaMm i mammm, Oysau mporpamu Virus 1, 2, 3 i Elk Cloner, pospo6ieni niasa
nepconanbaux KoM iorepiB Apple II. IIporpama Elk Cloner posmMHOKyBasacsa
IIJIAXOM 3aINCy CBOEI KOMii B MOYATKOBi CEKTOpU OUCKET, AKi Oyau Ha TOM yac
ocHOBHEM Hociem mamwmx miag K. 1 mkigmusi gii sBogmancs mo mepesepranHs
300pasKeHHA Ha eKpaHi MOHiTOpa, MEpPeXTiHHA TEeKCTY, BUBEIEeHHS Pi3HOMAHIT-
HUX TOBiZOMJIeHDb TOIO. I[Ipnbam3HO B IieH Yac 3a MM BHIOM IIKiIJIWBUX IIPO-
rpaM 3aKpinmiacsa Ha3Ba — KOMII'IOTE€PHi Bipycu.

[ | Mpawoemo 3 komn’otepom

YBara! [1id0 yac pobomu 3 Komm’romepom dompumylmecsi 8UMoe b6e3rneku Xumme-
disnbHOCMIi Mma caHimapHo-2igiEHIYHUX HOPM.

3aBaaHHA. [NepeBipTe Ha HasBHICTb LLKIAMMBMX Nporpam dannm 3 nanki 3aBaHTa-
YKEHHS.

1. Bigkpunte BikHO Be3neka y Windows aHTuBipycHoi nporpamu Windows
Defender Ha Bknagui 3axuct Big BipyciB i 3arpo3 (llyck = Hacmpoliku =
OHoeneHHs i 3axucm = be3neka y Windows = 3axucm eid eipycie i 3a-
2po3).
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2. Bunbepitb nocunaHHa MapameTpu cKaHyBaHHS.

3. YcTaHOoBITb No3Ha4Ky nepemukada HactporoBaHa nepeBipka, a notim BubepiTh
kHorky CkaHyBaTun 3apas.

4. BubepiTb y BikHi BMbip nanku BkasaHy nanky Ansi nepesipku Ta kHonky Bubip
nanku.

5. [oyekainTecs 3aBepLUEHHs] CKaHyBaHHA Ta BU3HaJTeE:
e CKinbku 3HangeHo cannis LWKigIMBUX Nporpam?
e Ckinbku channis WKIiAIMBUX NporpamM Byno 3HELLKOAKEHO?
e CKinbKkuM Yacy MLWNO CKaHyBaHHS?

6. 3akpuiTe BIKHO nporpamu.

@ HariBaxxauBiwe B LbOMY MyHKTI

BukopucTaHHA aBTOMaTM30BaHUX iHOOPMaLIMHUX CUCTEM Y KepyBaHHi pi3HOMaHIT-
HUMM yCTaHOBaMM 3HAYHO NiABMULLYE SKICTb | LUBUAKICTb ONpaLtoBaHHA Ta nepefaBaHHs
Pi3HMX BiAOMOCTEN, WO NO3UTUBHO NO3HAYa€ETbCA Ha e(PEeKTUBHOCTI kepyBaHHs. [poTe
Len npouec Mae i 3BOpoTHUN Bik — 3’ABNSETLCA 3arpo3a BUKpagaHHA KOHMIAEHLINnHNX
OaHuX, iX 3HULLLEHHS ab0 BUKOPUCTAHHA Ha KOPUCTb IHLLMX JI0AEN YN OepKaB.

IndopmauinHa 6e3neka — po3ain iHhopmaThkK, LLIO BUBYAE 3aKOHOMIPHOCTI 3a6e3-
NneYeHHs1 3axucTy iHdopMaLiH1X pecypciB i3nyHUX ocid, nianpuemcTs, opraHizauin,
JepXaBHUX YCTaHOB TOLUO Bi BTpaTW, NOPYLUEHHS OYHKLIOHYBaHHS, MOLUKOAXEHHS,
CMOTBOPEHHS, HECAHKLIOHOBAHOIO KOMitOBaHHSI Ta BUKOPUCTAHHS.

OcHoBHMMM 3arpo3amu iHdhopmaLirHii 6e3neli €: 3HULEHHS] Ta CNOTBOPEHHA Aa-
HWX; OTPMMaHHA OOCTYNy OO CEKPETHUX abo KOHMIAEHUINHUX AaHUX; MOLUKOOKEHHS
NPUCTPOIB iHPOPMAaLLIMHOT CUCTEMU; OTPUMAHHS NMpaB Ha BMKOHAHHS Ain, Wo nepenba-
YeHi TiNbKM ANnst OKpeMUX ocib; OTpUMaHHSA AOCTYNYy A0 34iACHEHHS biHAHCOBKX onepa-
L 3aMiCTb BNaCHMKa paxyHKiB; OTPUMaHHSA NOBHOMO AOCTYNY A0 KepyBaHHS iHhopma-
LLiIHOO CUCTEMOIO.

3akoHamu YKpaiHu Ta iHLWMMK NPaBOBMMUW akTaMu BCTAHOBIEHO BiAMNoOBiganbHICTb
3a 3M104MHM B ranysi iHpopmauiiHoi 6e3neku.

Lkianuei koMN’lOTEPHI NporpamMmm noainstoTb Ha Taki BUAW: KOMMTIOMEpPHI 8ipycu,
XpobaKku KOMITromMepHUX MePEX, MPOSIHCLKI rnpoepamu, peknamHi modyrii, abo Adware,
Ta iH.

[na 3axmMcTy gaHux i NpucTpoiB KOMM'IOTepPa Bif LWKIAMMBUX NporpamM BUKOPUCTOBY-
I0Tb cneuianbHe nporpamHe 3abe3neyeHHs — aHTUBIPYCHI nporpamu. CyyacHi aHTu-
BipYyCHi nporpamu — Le KOMIMEKCHI Nporpamu, Wo MarTb Habip MoayniB Ans 3axucty
Bif, pi3HUX 3arpo3. Kpim KoMnnekcHUX nporpam, € nporpamu Ans LWBUAKOro CKaHyBaHHS
KOMM't0Tepa Ha HasABHICTb LUKIAMMBUX Nporpam i ix 3HeLWKoAKeHHs1. Taki nporpamu Ha-
31Bal0Tb CKaHepamMu.

@ Aavite BIANOBIAI Ha 3anMTaHHA

1®. YoMy ypsaau kpaiH NpuainalTe 3HayHy yBary Gesneui B ranysi iHdopmauin-
HO-KOMYHIiKaUinHWX TexHonorin? HaeegiTe npuknagun 3noBMUCHOMO BTPYYaHHS
B €KOHOMiYHY abo NoniTMYHY OiSNbHICTb KpaiH.

2*. Yomy, Ha BaLly AyMKY, BUKpAAEHHS Ta PO3MNOBCIOAXEHHS 0COBMCTOI iHopMmaLit
NAVHY NOPYLUYE eTUYHI HopMKU? Yn NopyLLYIOTLCSA NPU LLbOMY NPaBoBi HOPMU?

3°. Ha ki Buam noginsoTbes 3arpo3u iHdopMaLinHin Geanewi?

4°. 3a qAki nopylweHHsa B ranysi iHbopMauiiiHoi 6e3nekn B YkpaiHi BcTaHOBMEHo
KpuMMiHanbHy BianoBiganbHICTL?
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5°.

6°.
. Ha sxi Buam noginstotbes WKigNMBI Nporpamun 3a piBHEM HebesneyHocTi ain?

8°.
9°.

10°.

11*.

1°.

2°,

4°.

5°.

7™

Axi gii BapTO 34iicHIOBATU AN YHUKHEHHS PU3MKIB, MOB’si3aHnX 3 poboToto B IH-
TEPHETI, AN 3aXMCTYy NEePCOHaNbHUX AaHUX?
Axi gii xapakTepHi gns WKignMeBux nporpam?

Axi il xapakTepHi 4nsi KOXHOro 3 BUAiB?

Ha ski BuaM nogingaTbes WKiANUBI NporpamMm 3a NpuHLMNaMmn po3noBCOKEH-
HS | PYHKUiIOHYBaHHA? AKi Ail XapaKTepHi AN KOXHOro 3 BUAiB?

Axi mogyni MOXYTb BXOAUTU 0 CKNady nporpam 3axmucTy Kommn'toTepa Bif LuKia-
nmnBux nporpam? Aki gii BOHM BUKOHYIOTL?

Axi 3axoau 3 NpodinakTUKN ypaxeHHs LWKIANMBUMN KOMIMT IOTEPHUMU NporpamMa-
MM NoTpiGHO 3acTocoByBaTU?

MosicHiTb, YOMYy cepen 3axofiB i3 NPOMiNakTMKM ypaxeHHs1 BipyCOM OAHIE
3 OCHOBHUX BUMOT € BUKOPUCTaHHS NiLEH3IMHOIro NporpamMmHoro 3abeaneyeHHs.

BukoHarire 3aBAaHHA

YKaxiTb, SIKi 4eCTPYKTMBHI Aii HE MOXYyTb BMKOHYBaTW LUKIANMBI KOMM'IOTEPHI

nporpamu:

a) 3HuLyBaTK hannu;

0) 3HULLYBaTK MIKPOCXEMU OMEPaTUBHOI NaM’sITi;

B) nepecunaTtu AaHi Ha iHWMN KoMMT'loTep;

r) 3MiHOBaTW MNOriYHY CTPYKTYPY XXOPCTKOrO MarHiTHOro gucka;

[) BiOTBOPIOBATM 3BYKOBI Ta BigeoedeKkTu.

BukoHawTe aHTUBIpPYCHY NepeBipKy 30BHILLIHLOrO 3anam’aTOBYHUOro NPUCTPOLO,

BKa3aHOro BYNTENEM/BYMTENBLKOIO.

3anuuiTb CIIOBECHU anropuTM MepeBipkn KOMM'IoTepa Ha HASABHICTb LUKIONK-

BMX Mporpam.

MpoBeniTb OHOBMEHHST aHTMBIPYCHNX 6a3 aHTUBIPYCHOI Nporpamm, BCTaHOBIe-

HOi Ha BaLIOMy KOMM'OTEPi.

3anycTiTb Ha BWKOHAHHA aHTUBIPYCHY MporpamMy onepawifiHoi cucTemm

Windows i BukoHanTe nepesipky BallOro KOMm'roTepa aBTOHOMHUM MOZYyrem

Microsoft Defender. BusHauTe:

a) y SK1x BUNagkax BUKOPUCTOBYETLCS Lie MOAYIb;

0) siKi onepalii 34iNCHIOITLCA NI Yac NepeBipKM UMM Mogynem i YoMy BigbyBa-
€TbCs Nepe3aBaHTAXEHHSA ONepaLiiHOi CUCTEMN;

B) CKifbKM Yacy TpuBarna nepesipka i siki il pesynsrartu.

Pesynbratv pobotn ochopmTe y AOKYMEHTI TEKCTOBOIO npoLecopa Ta 36epexiTb

y cpanni 3aBgaHHA 1.4.5 y Bawwiv nanui.

3anycTiTb M08HY repesipKy Ha HasBHICTb 3arpo3 Ha BalLlOMYy KOMIM'OTEPI 3 BU-

KOPUCTaHHAM iHCTanboBaHOI aHTUBIPYCHOT Nporpamu. [ocnigiTe:

a) fAlka nporpama BUKOPUCTOBYETbLCA Ha BalIOMy KOMM'OTepi (CMapTdoHi,
nnaHweTHomy [1K) aons 3axucTy Big ypaKeHHs Bipycamu Ta LWKigIMBUMU
nporpamamun?

6) Aki faHi Npo pe3ynsTaTv NepesipkM Hagae nporpama?

B) Ym Bynu 3HangeHi wkignuei abo nigospini nporpamu (dannm)? Akwo Tak, To
SKi Oji NponoHye nporpama Anst Takmx nporpam (dawnis)?

r) Axkwo 6ynu 3HangeHi WKiagnMBi nporpaMu, To 40 SKOro BUAYy BOHW HanexaTtb?

Migrotynte noBigoMneHHs 3a ogHieto 3 TeM: «Cy4dacHi 3acobu aHTUBIpYCHOrO

3axucTy», «LLlo MOXyTb i YOro He MOXYTb KOMM'HOTEPHI Bipycn», « KOMN'IOTEPHI

Bipycu: Michum i peanbHicTb» abo «IcTopis KOMM' lOTEPHUX BIpYCiB».
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Po3niny2?
3D-rpadpika

Y ubomy po3dini eu dizHaemecs rpo:

@ TIOHATTA Ta MPUBHAYEHHSA TPUBUMIPDHOTO MOJETIOBAHHS
@ kuaacudikaliio nporpaM TpuBUMipHOI rpadikm;
@ OCHOBHI IPUHIWNN TPUBUMIPHOTO MOJEJTIOBAHHS

@ cmocobu CTBOPEHHS IPOCTOPOBUX MOJAEJEHN 3 BUKOPUCTAHHAM
TPUBUMIPHUX TPUMITHBIB

cocobu pemaryBaHHA (QOPMU I BUTJIAAY TPUBUMIPHUX
00’eKTiB

@ TPUHIUON OTPUMAHHS TPUBUMIPHOIO aHiMOBAHOTO
300pasKeHHsa

@ cmocobu cTBOpPeHHS aHiMaIniiHUX eheKTiB TPUBUMIpHUX
00’eKTiB

N

@ 1obymoBy IIPOCTOPOBUX MojeJeil niast 3D-IpyKy

2.1. TpuBumipHa rpadika. MpuHUMNK TPUBUMIPHOrO
MopAentoBaHHA

1. IITo Take modenv 06’°ekma? 3 KO METOIO CTBOPIOIOTH MOJeJb 00’eKTa?
) 2. Ie Bu baumiu ab0 BUKOPUCTOBYBAJU TPUBUMIipHiI rpadiuni 300pakeHHA?
3. 3 yoro cKJamaeThbCcA BeKTOpHE rpadiume 3o0pakeHHa?

Y nonepeaHix knacax BM BMBYanu ocobrmBOCTi CTBOPEHHSA Ta onpautoBaHHS pac-
TPOBUX i BEKTOPHUX rpadiyHnX 306pakeHb. [lesiki 3i CTBOpeHMX BaMu 306paxkeHb bynum
MofensamMu ob’ekTiB pearbHOro CBiTYy, Hanpuknag 6yauHky, KBiTkW, Nitaka, Ha AKi Noaun-
Ha OUBUTBLCS 3 MEBHOI TOYKM NpocTopy. Ane nobadunT Ha NITIOCKOMY 300paXkeHHI iHLLWIA
6ik umMx oB’ekTiB, NOrMAHYTN Ha OB’eKT, WO 306paKeHUn Ha LbOMY MaritoHKy, 3 iHLIOT
TOYKM HEMOXITUBO.

o6 moxHa Byno po3rnsaaTu Ha ekpaHi koMmm'ioTepa 3 pi3HUX CTOpiH AeTani o6’ek-
Ta, noTpibHO MobydyBaTn MOr0 MPOCTOPOBY MopAenb, SiKy Lle Ha3nBalTb TPUBMU-
MipHot, abo 3D-mopgennto (aHrn. 3 Dimensions — Tpy BuMipu). [pouec CTBOpEHHS
3D-mopenen HasnBalTb TPMBUMIPHUM MOAENOBaHHSIM.

[na cTBOpeHHs Ta onpawtoBaHHA NPOCTOPOBUX Moaenen 06’ekTiB i OTpMMaHHS Ha
X OCHOBI 300paXkeHb Lnx 00’eKTIB BUKOPUCTOBYHOTb 3aCO0M TPUBUMIPHOI rpadpiku.

TpuBumipHa rpadika, abo 3D-rpacpika, — Lie po3ain KOMM'IOTEPHOT rpadikun, sSKUin
BMBYa€E METOAM Ta 3acobu CTBOPEHHS 300pakeHb MPOCTOPOBUX 06’ EKTIB 3 BUKOPUCTaH-
HAM KOMM'HOTEPHMX Mporpam.
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Pesynbrat poboTn Takux nporpam, TO6TO CTBOPEHi HA OCHOBI MPOCTOPOBUX MOAe-
nen Nnocki 3o6paxxeHHs TpUBMMIpHMX 06’ekTiB, Ha3mBatoTb 3D-306paxeHHAMU. Oco-
onuBocTamn 3D-300paxeHb € Take nogaHHst o0’ekTa, y sskoMy 3abesneveHa npocTo-
poBa nepcnekTuBa, TiHi, Biabrnvcku Ta iHWi CBITNOBI edekTu, BigTBOPEHO 0COONMBOCTI
NMOBEPXOHb (LLOPCTKICTb, HEPIBHICTb, MyXHACTICTb TOLLO) Ta iH.

3 nocnigoBHOCTI  TPUBMMIPHMX 300paeHb MoXe OyTn CTBOPEHO aHiMoBaHe
3D-306paxeHHsa — 3D-aHimauis, y Skomy mMogentoeTbcs pyx o0’ekTiB abo ix 4acTtuH
AN HagaHHA HAOYHOCTI Ta MPUPOAHOCTI BIATBOPIOBAHMM NpOLIECaM.

TpuBUMipHi Mogeni, cTBopeHi B nporpamax 3D-rpadikn, Takox MOXyTb OyTu po3-
ApykoBaHi Ha 3D-npuHTepax Ans oTpuMaHHs iXHbOI TBEpPAOI Konil.

TpvBUMipHE MOLENIOBAHHS LLUMPOKO BUKOPUCTOBYHOTDL Y Pi3HMX cdhepax NoackKoi ai-
AnbHOCTI. Ha3BemMo aesiki 3 HuX.

¢ |HXeHepHe NPOEKTYBaHHA. Ha BMPOOHUUTBI, NepLl HiXX NpUCTynaTtu OO BUro-

TOBMEHHSI MaTepianbHMX BUPOLIB, CTBOPIOKOTL IXHI TPMBUMIPHI Mogeni. Ha ocHoBI
umx 3D-mopenen MoxHa 34iMCHI0OBATU OLLIHKY 30BHILLHBOIO BUMSAAY Ta rabapuTis
006’ekTiB, @ B NoganbLIOMy BUKOPWUCTOBYBATM iX AN BUIOTOBIEHHS NMPOTOTUNIB
ob’ekta (man. 2.1).

Maun. 2.1. 3D-monenb aBTOMOOiIA Ta ()parMeHTH HOTro KpeceHHS

e Apxitektypa. 3acobu 3D-rpadiku MOXyTb ByTU BUKOPUCTaHI ANs CTBOPEHHS
mMogeni manbyTHbOI Oyaieni B naHgwadTi, Ha gkoMy BoHa Oyae poaTalloBaHa.
3D-306paxkeHHs ManbyTHiX OydiBenb BUKOPUCTOBYHOTbCA AN Y3rogXeHHs iX-
HbOro BUrMSAAY Ta KOHCTPYKLI 3 3aMOBHUKOM, NepeBipKA rapMOHIMHOCTI po3Mi-
LLIEHHS NopyY 3 HaBKOMNULLIHIMK o6’ekTamu Towwo (man. 2.2).

Maan. 2.2. TpuBumipHe 300pakeHHA OYAUHKY

S
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e Ocgita Ta Hayka. [1ns nogaHHsa o6’ekTiB, 4OCTYN A0 SKMX 0bMexeHuin abo He-
MOXJIMBUWI, CTBOPIOOTb TPMBUMIPHI Mogeni unx ob’ekTiB. Lle MoxyTb Byt mo-
Oeni opraHiB NOACLKOro Tifla, POCIMHHMX abo TBApPWHHMX KITWUH, CKITAZHWUKIB
komm'totepa (Man. 2.3) abo iHwux npucTpoiB Towo. CTBopeHi 3D-moaeni B1Ko-
PUCTOBYIOTb ANSA AEMOHCTpaLii 00’eKTiB BUBYEHHS, iX OOCMIIKEHHS Ta npoBe-
[EeHHS1 HaZl HAMU KOMIT IOTEPHNX EKCNEPUMEHTIB.

Maun. 2.3. 3D-Mmoenb mpoliiecopa B JOJATKY AJIA 03HAHOMJIEHHS 3 OYIOBOIO
KOMII 1oTepa

o KiHemaTorpadisa, mynbrunnikadis, komn’totepHi irpu. TpuBuMipHi obpa-
31 NepCcoHaxiB, HaBiTb TaKMX, SKMX HEe iCHye B pearnbHOMYy CBIiTi (Man. 2.4),
Ta 00’eKTiB 3 iX OTOYEHHS, CTBOPIOIOTL 3 BMKOPWUCTAHHAM 3aco0biB TpUBMMIp-
HoT rpachikn. Komn’'toTepHy NpOCTOPOBY MOAENb FIErKO BUAO3MIHIOBATH, a TOMY
MoXxe OyTW LUBMOKO CTBOPEHA KOMM'IOTEPHA aHiMalisi, WO BUKOPUCTOBYETLCA
B LMX ranyssx.

Maan. 2.4. TpuBuMipHi 00pasu MyJbTUILTIKAIINHNX IepCOHAXKIB

e 3D-pgpyk. 3acTOCOBYETLCH Y Pi3HUX rany3sax AisnbHOCTI NIOAVHW ANs APYKYBaH-
Hs1 Ha 3D-npuHTepi maTtepianbHoro ob’ekTa Ha OCHOBI NonepeaHbLO pPo3pobne-
Hoi komm'toTepHoi 3D-mogeni uboro ob’ekta (man. 2.5). BukopmctoByeTbCs AN
CTBOPEHHSI NPOTOTMNIB 06’ EKTIB MPOMMCIIOBOrO BUPOOHULITBA, BUTOTOBIIEHHSI CY-
BEHIipHOI NpoaykLii, 3yOHOro NpoTe3yBaHHSA TOLLO.
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Maa. 2.5. Opyk sHa 3D-npuaTepi mozeni EitdeneBoi Bexxi

Knacudopikauyiss npoepam mpueumMipHoi epaghiku
Mporpamu TpuBMMIpHOT rpacbikM MoxHa KrnacudikyBaTu 3a ix NPU3HaAYEeHHSM:

ansa nepernagy 3D-mopenen. OcobnueicTio poboOTK LMX Nporpam € MOXnu-
BiCTb MOBOPOTY TPUBMMIPHMX MoZernen Ans 3MiHW TOYKW, 3 AKOI BiabyBaeTbes
orngag ob’ekta. 3006paxeHHs MOXHa He nue noeepTaTv, a W MaclTabysaTu.
A akwo 3D-mogenb aHimoBaHa, To B nporpami nepernsagy Oyae BiaTBoptoBaTUCH
BignoeigHa aHimauis. MNepernan dannis 3D-mogenet MOXIMBUIM Yy nNporpamax
«3D-mopeni» — cTtaHgapTHOMYy gopatky onepauiiHoi cuctemu Windows 10,
Word 1a PowerPoint 3 nakera Microsoft Office Bepcii 13 i HacTynHux Ta iH.,
y BikHi Bpay3epa B okpemux Bebgopgatkax, Hanpuknag Model-Viewer (https:/
modelviewer.dev) (man. 2.6).

® <model-viewer>

Easily display interactive 30 models on the web & in
AR

Guick Start

Documentation

Mauan. 2.6. 3D-momens acTpoHaBTa y BiKHi Opaysepa

Benuki konekuii 3D-mMopenen MoxHa neperfisiHyTu Ta 3a noTpebu 3aBaH-
TaXWUTW AN BAACHOr0O BUKOPUCTAHHSA, Hanpuknag, Ha iHTepHeT-pecypcax

o«
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Thingiverse (htips://www.thingiverse.com), Sketchfab (https://sketchfab.com),
Mixamo (https://www.mixamo.com), TurboSquid (https://www.turbosquid.com),
Open3Dmodel (https://open3dmodel.com) Ta iH. Ha cmaptdoHax y popartky
Google moxHa nepemnsHytn 3D-mogeni 6aratbox 06’ekTiB, ONMC SKUX NogaHo
y cTatTax eHuumknonegii Bikineais.

e AnAa ctBopeHHs 3D-3o0paxeHb — 3D-pepaktopu. Y 3D-pepaktopax MOXxHa
CTBOPIOBATU Ta pegaryBaTu NpocTopoBi mMogerni o6’ekTiB, 36epiratn ix y dop-
mMaTi mogeni Ta 3D-300paxeHHs. 3D-pegakTopamu €, Hanpuknag, nporpama
Blender, ctangaptHi nporpamu Paint 3D ta 3d Builder onepauiiHoi cucrte-
mn Windows 10, BeGaopatku, Hanpuknag, TinkerCAD (https://www.tinkercad.
com), SketchUp (https:// sketchup.com) Ta iH.;

e Ans Bisyanisauii (peHgepuHry) 3D-06’ekTiB. Lli nporpamu 3abesnevyioTb oTpu-
MaHHs1 BUCOKOSIKICHOTO peanicCTU4HOrO TPMBUMIPHOIO 3006paXKeHHs Ha OCHOBI Mia-
rOTOBMEHNX B iHWMX nporpamax onuciB 3D-00’ekTiB, BUKOHAHNX MEBHOK MOBOK
nporpamyBaHHs. Takumu €, Hanpuknag, nporpamu V-Ray, RenderMan, Sunflow.

IHWa knacugikauis nporpam ans po6otu 3 TpUBUMIpHUMKU 06’ekTamn BasyeTbest Ha

rany3ssix ix 3aCToCyBaHHS:

e ANA iHXEeHepHOro MnpoeEKTyBaHHA, Hanpuknag, Komnac 3D, AutoCAD,
nanoCAD free, SolidWorks, LEGO Digital Designer;

e AN CTBOPEHHS apXiTeKTypHuUX mogenen, Hanpuknag, SketchUp;

e ANA NPOEKTYBaHHSA Meb6niB, iHTep’epy, Hanpuknaa, PRO100, Sweet Home 3D;

e pnA kiHemartorpadii, mynbTunnikagii, Hanpuknag, Cinema 4D, Autodesk
Maya, Houdini;

e AnsA po3pobku KOMM’lOTepHUX irop, Hanpuknag, Unity;

Ta 4ns iHWKUX ranysen.

IcHYIOTb TakoX YHiBepcanbHi 3D-pefakTopu, siki MOXYTb BUKOPUCTOBYBATUCH Y Pi3-

HUX ranyssx gisnbHocCTi nognHn, Hanpuknag, 3DStudio MAX, MODO, Blender T1a iH.

MpuHyunu mpueumMipHo20 MoOesIro8aHHS

CTBOpPEHHSA TPUBMMIPHOIO 300paXkeHHS PO3MNoYMHaAETLCs 3 Nobyaosu noro 3D-mo-
aeni. MogibHo oo Toro, sIKk ANsi CTBOPEHHSA BEKTOPHOro rpadivyHoro 306pakeHHsi Bu-
KOPMCTOBYIOTb MIIOCKI rpadpivHi npumiTMBKM, Tak ana nodyaosu 3D-mopeni BUKOPUCTO-
BYIOTbCS TPUBUMIPHiI NPUMITUBM — MMOCKi Ta 06’€MHI reOMeTpUYHI Tina, 3 kKombiHauji
(o6’egHaHHSA Ta NEpeTUHY) SKUX YTBOPIOETLCS hopMa NOBEPXHi 06’ekTa MOOEMNOBAHHSA.
Taki TPpMBUMIPHI MPUMITUBM OTpMManu y3aranbHeHy Ha3By Mew (aHrn. mesh — citka).

Y 3D-pepaktopax BUKOPUCTOBYIOTLCS Taki TPUBUMIPHI MPUMITUBU — eNeMeHTU
MeLly: NfocKi — kBaapar i kono, o6’emHi — ky6, cdepa, uuniHap, KOHyc, Top (Man. 2.7)
Ta iH.

Maan. 2.7. Tlpukjaagy TPUBUMIPpHUX HPUMITHBIB: Ky0, cepa, MUIiHAD, KOHYC, TOP
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KoxeH TpMBMMIpHUA MPUMITMB MOXe OyTu onmncaHui matemartuyHo. Hanpuknag,
ans nobynosu Kyba O4OCTaTHLO yKaszaTh KOOPAMHATU TPbOX MOro BEPLUUH Y TPUBUMIp-
HOMY NpOCTOpi, Hanpuknag, BepwuH A, C, A1 (man. 2.8). KoopanHaTtu iHWNX BEPLLUMH
Kyb6a MOXyTb BYyTU OAHO3HAYHO OBYMCIIEHI HA OCHOBI MaTtemMaTU4HUX CriBBiOHOLUEHD,
LLIO OMKUCYHOTb Ky0.

Maan. 2.8. TpuBuMipHU IpuMiTHUB Ky0

MoBepxHa 3D-mogeni Oyob-Akoro ob’ekTa pO3AINSAETbCA HA HEBENWKI NIocki Ai-
NAHKW — TpaHi, Wo MaTb opmy OaraTokyTHUKA (MEPEBaXKHO Lie TPUKYTHUKK Ta Yo-
TUPWUKYTHUKK). Hanpuknag, ky6 Ha mantoHok 2.8 mae 6 rpanen: ABCD, A1B1C1D1,
AA1B1B, BB1C1C, CC1D1D, AA1D1D. lpaHb obmexeHa Bigpiskamun — pebpamu. Ha-
npuknag, rpaHs AA1B1B obmexeHa pebpamun AA1, A1B1, B1B, AB. KoxHe pebpo mae
OBi BepwuvHW. Hanpuknag, pebpo AA1 mae BepwmHm A Ta A1.

[nsa nobynosmn Mmogenen Kpyrnux Tin (KOHyc, unningp, cdepa, Top) BUKOPUCTOBYOTb
HabnmxeHe NOAaHHA iXHiX rMagkux NOBEPXOHb MOBEPXHSIMW MHOrOrpaHHukie. Hanpum-
knag, ans nobynosn 3D-mopgeni cdhepn MOXHa BUKOPUCTATU OOMH 3 OBOX EMEMEHTIB
Mewy (Man. 2.9). 3a BUKOPUCTaHHA O4HOIO 3 HUX MOBEPXHS Moaeni cdepu cknaga-
€TbCA 3 OOHAKOBMX PIBHOCTOPOHHIX TPUKYTHWKIB (Tak 3BaHa ikocdepa, Big Hassu
npaBuWbHOMO ABafUSATUIrPaHHMKA — ikocaegpa), 3a BUKOPUCTaHHSA iHWoro (Tak 3BaHa
UV-cchbepa) mogens noBepxHi cdepn YTBOPHETLCA YOTUPUMKYTHUKAMM | TPUKYTHUKa-
Mu (6insa «nontociB»), SKi po3TallOBaHi B3AOBX Kin — «napanenen». Yum BinbLue B3sTO
TPUKYTHUX | YOTUPUKYTHUX FPaHen, TUM MEHLLE BidyanbHO NOBEPXHS NobyaoBaHoro 6a-
ratorpaHHvKa Bidpi3HSAETbCS Bif rMafKoi NOBEPXHI.

Maan. 2.9. Buranan 3D-mogeneit cepu: ikocdepa — aiBopyu, UV-chepa — mpaBopyd

'3
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Hap enementammn 3D-mozeni MOXyTb BUKOHYBa-
TUCA NepPeTBOPEHHS, SKi TaKOX OMUCYOTbCS MaTe-
MaTUY4HUMW  CMIBBIAHOLWEHHSAMW:  NepeMilleHHsA
BCbOro o6’ekta abo oKpeMunx BepLUuH, pebep, rpa-
Hen (man. 2.10), noBopoT, MacwiTabyBaHHA (3Mi-
HEeHHs1 po3MipiB) Ta iH.

MMig Yac yTBOpeHHs MOBepxHi 06’ekTa Moaernto-
BaHHS LUNSAXOM KOMOiIHYyBaHHS Ta TpaHcOpMyBaH-
HA TPUBMMIPHUX NpUMITUBIB Oyae oTpumaHo Habip
MaTeMaTU4YHUX ChiBBiOHOLLUEHb | BiANOBIAHUX AOa-
HUX, SIKi yTBOPIOIOTb MaTemMaTuydHy Mogerb YCbOoro
o6’ekta. Lia mogenb BukopuctoByeTbcs 3D-penak-
TOpOM A1 3006paXKeHHs1 MPOCTOPOBOI Mogeni, ii BU-

Maua. 2.10. TlepemimenHs OUMUX | CKPUTUX YaCcTUH Nig Yac nepernagy mogeni
BePXHBOI TpaHi Kyba KOpPMCTyBa4yeM 3 Pi3HUX TOYOK Ornsgy.
B30B% oci Oy Mig yac 3D-mogentoBaHHs TakoX oOUpalOTb

Martepianu, Ski NOKPUBaTUMYTb YacTMHU MOBEPXHI
00’ekTa, Ta BUKOHYIOTb iHLUI HAnawTyBaHHS 3aneXHo Bi NPU3HAYEHHS Ta NoganbLIOro
BUKOPUCTaHHA Mogeni. Hanpuknag, skwo nepenbayveHo 36epexeHHst 3D-306paxkeHHs
Ta MOro Apyk Ha nanepi, To BUOMpaloTb BUA, po3TallyBaHHA Ta MOTYXHICTb Kepen
OCBITNEHHS, BU3Ha4Yal0Tb MNOMOXEHHSA KaMepu Ansa Bnbopy TOYkM ormsiay mMogeni Ta iH.

TakuM YMHOM, OCHOBHMMM BnactTuBocTaAMKU 3D-moaenen € KinbkicTb BepLUnH, pebep
i rpaHen, ix po3TallyBaHHSA Ha NOBEPXHi MoAeni Ta BUAW maTtepianiB, Ski NOKpUBaKOTb
NOBEPXHIO.

|

D lpautoemo 3 komn’oTepom

YBaral! [1id0 yac po6omu 3 koM’ romepom dompumytimecs sumoa besrneku xumme-
OisilbHOCMIi Ma caHimapHO-2i2i€HIYHUX HOPM.

1. TMNepermnsHbre B nporpami 3D-mopeni kinbka 3D-mogenen. [lisHanteca 3Ha4yeHHs
IXHIX BrnactTusocTen. 3MiHiTb NapameTpu nepernagy, npoaHanisynte 3anexHicTb
surnagy 3D-mogenen Big unx napameTpis.

1. Bigkpunte nporpamy 3D-mopeni, BukoHaBww lMyck = 3D-modeni .

2. 3akpuite Bubopom kHormku Ok BikHO «Bac Bitae nporpama «3D-mogeni»,
SIKLLO BOHO BifKpuMmocs.

3. 3MmiHiTb KyT nepernsay 3D-moaeni, nepeTsryoumn obnacTtb nepernsay 3 HaTuc-
HYTOLO NiBOKO KHOMKOK MULLI.

4. 3MmiHiTb MacwTab nepernsay 3D-mopeni, NPOKPYTUBLLM KOSILLLATKO MPOKPYTKM
MULLI Nif Yac HaBeAEeHHS BKa3iBHWKA Ha obnacTb nepernsay.

5. YcTaHoBITb HanbinbWMn MOXNMBUIA MacwTab nepernsgy. 3BepHiTb yBary Ha
AKiCTb BigobpaxeHHs 3D-mogeni. MNoBepHiTbCs A0 NoYaTkoBOro MacwiTaby ne-
pernsay.

6. 3ynuHiTb BiATBOPEHHS aHiMalii, BUbpasLLmM KHONKY |l B HWXHIW NiBi YacTuUHI

BikHa. BigHOBITb BiATBOPEHHS aHiMaLlii, BUOpaBLUM KHOMKY [ .

7. TpoaHanidynte, sk 3MmiHOeTbCs BUrmag 3D-mopeni 3a BUGoOpy pisHMX TEM Ha
OiyHii naHeni Ha Bknaaui CepegoBuLle Ta OCBITNEHHS.
8. lNpoaHani3ynTte nonoxeHHsi TiHi Big 3D-06’ekTa nig 4ac nepemileHHa Mapke-

pa ‘% B 6noui 3miHeHHs cBiTna.



10.

11.

12.
13.

14.

15.

16.

17.

18.
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Bigkpuinte Ha OGivHin naHeni Bknagky CtatucTuka Ta 3aTiHeHHA BMGOpOM

KHOMKM . 3BepHiTb yBary Ha 3miHeHHs Burnsay 3D-mogeni.

3anvuwiTb y 30LWMT KiNbKIiCTb TPUKYTHUKIB (rpaHen), 3 SKMX CKIagaeTbcs Mno-
BepxHsi 3D-00’ekTa, Ta KiNbKiCTb BEPLUMH, siki 3a3HavyeHo B Onoui BigomocTi
nNpo CiTKy B npas.ii 6iyHin naHerni.

MepernsHete Burnsg 3D-mogeni 3a Bubopy pisHux nepemukadis y 6roui Bigo-
MOCTi NPO TEKCTYpPY.

Bigkpwiite Ha GiyHin naHeni Bknagky CiTka Ta nogaHHs BUOOPOM KHOMKM AR .

MepernaHere 3D-modenb 3 pi3HWX TOYOK nepernsagy, Bubuparoun BignoBigHi
erneMeHTN KepyBaHHS BKIagku. 3BEpHiTb yBary Ha 3aMiHeHHS BUrnsdy Ta MacLu-
Taby nepernagy 3D-mogeni.

Bubepitb nepemukad Buanmictb ciTkn y 6roui CiTka euaumicrs cinn @) Mpuxoeasio

3BepHIiTb yBary Ha BifobOpaeHHA KOOPAMHATHOT NMOLLMHK, Ha SIKIN PO3MILLIEHO
3D-mopens.
Bigkpuiite onsi nepernsgy iHwy 3D-mogenb. Ons uboro BMOGEpiTb KHOMKY

G» 3D-6ibnioreka , OAMH 3 TEMATUYHUX PO3AiNiB Ta ecki3 306pakeHHs B LLbOMY pO3-

Aini. 3BepHiTb yBary, Bci aHimoBaHi 3D-mogeni 3ibpani B po3gini All Animated
Models (aHrn. all animated models — yci aHimoBaHi mogeni).

3HangiTb i 3anNVWiTh y 30LWNUT KiNbKICTb TPUKYTHUKIB | BEPLUWH Y APYri mogerni.
3pob6iTb BUCHOBOK, Ha LU0 BMAMBAOTh Lji 3HAYEHHS.

36epexiTe 3D-300paxeHHs y rpaciyHomMy channi 3 imeHem Bnpasa 2.1.1.png.
[ns yboro:

1. Bubepitb Bknagky CepegoBuLle Ta OCBITNEHHS.

2. 3ynuHiTe aHimauito Ta BUbepiTb OaxkaHe NONoOXeHHst ob’ekTa.

3. BukoHawnTe @aiin = Ekcriopmyeamu 306paxxeHHs1 = Ekcriopm.

4. BigkpunTe Bally nanky, yBediTb iM'a dpaviny Ta BubepiTe KHOMNKy 36epertu.
3akpwuiiTte BikHO nporpamun 3D-mopaeni.

2. YcrtaBTe A0 TeKCToBOro JokymeHTa 3D-mogens 3eMHol Kyni. [Ang uboro:

1.
2.
3.

CTBOPITb HOBMI TEKCTOBUIN JOKYMEHT.

BukoHavite BcmaeneHHs = lnrocmpauii = 3D-modeni.

BubepiTb y BikHi 3D-mopeni 3 IHTepHeTty kaTteropito Animated for Education
(anrn. animated for education — aHimoBaHi onis OCBiTW), €CKi3 3eMHOI Kyri Ta
kHonky BetaBuTtu. [louekantecsa BCTaBneHHsi 306paKeHHs1 B JOKYMEHT.

3ynNuHITL BIATBOPEHHA aHimauii TpuBMMIpHOT Mogeni BMGOpOM KHOMKW |

BigHOBITL aHiMaLito BUOOPOM KHOMKK “ MpoaHanisynTe, WO OEMOHCTpPYE
aHimavuis.

3MiHiTb po3mip 3D-300pakeHHs1, BUKOPUCTaBLUN MapKepX Ha NOro rpaHu.
3pob6itb Oinbwmm macwTab nepernggy 3D-mogeni, BUOpaBLIM HA TUMYACOBI
Bkrnagui 3D-mopensb y rpyni Po3mip kHonky MaHopamyBaHHA Ta maclutab

| CKOPUCTABLUMCb IHCTPYMEHTOM MaclUTabyBaHHs & @ Ha MeXi 306PaKeHHs.

BUMKHITb iHCTpYMeHT macluTabyBaHHS, BUOpaBLUM NOBTOPHO KHoMky MaHopa-
MyBaHHA Ta MmacLuTab.
3MiHiTb nonoxeHHs 3D-mogeni Tak, Wob No LeHTPy 300paKeHHs1 onnHMIach

YKkpaiHa, BUKOPUCTaBLUWN iIHCTPYMEHT 0b6epTaHHS |

36epexiTe LOKYMEHT Y Ballin nanui y dpanni 3 imeHem Bnpasa 2.1.2.docx.
3akpwuiiTe BikHO TEKCTOBOIO Mpouecopa.
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@ HarisaxxauBiwe B LbOMY MyHKTI

TpuBumipHa rpadika, abo 3D-rpacpika, — Lie po3ain KOMM'IOTEPHOI rpadoiku, KU
BMBYa€E METOAM Ta 3acobu CTBOPEHHSI 300paXkeHb MPOCTOPOBUX 06’ EKTIB 3 BUKOPUCTaH-
HSM KOMM'KOTEPHMX MpOorpam.

MpocTopoBa moaenb o6’ekTa (TpuBUMIpHa, abo 3D-moaenb) npusHayeHa 4ns
TOro, Wwob MoxHa Byno po3rnagaTv Ha ekpaHi KoMm'loTepa 3 pisHUX CTOpPIH geTani 06’ek-
Ta. [Npouec ctBopeHHsa 3D-Moaenen Ha3MBaTb TPUBUMIPHUMM MOAENIOBaHHAM.

CTBOpEHI Ha OCHOBI NPOCTOPOBMX MOAENEN NII0CKi 300paXXeHHS TPMBUMIPHMX 06’ ek-
TiB HasmBatoTb 3D-300paxkeHHAMU. 3 NOCNIAOBHOCTI TPUBMMIPHNX 300paXKeHb MoXe
OyTn cTBOpeHO aHimoBaHe 3D-306paxeHHs — 3D-aHimauis, y SKoMy MOAENETLCS PyX
06’ekTiB ab0 iXHiX YaCcTuH.

Cdhepamum 3acToCyBaHHSI TPMBUMIPHOTO MOAENIOBAHHS € iHKEHEPHE NPOEKTYBAHHS,
apxiTekTypa, OCBiTa Ta Hayka, KiHemaTtorpadisa Ta MynbTunnikauisi, KOMN' OTepHi irpu,
3D-apyk Ta iH.

Mporpamu ans po6oTn 3 TPMBUMIpHUMK 0B’eKTaMy MoXHa KracudikyBaTu 3a npu-
3HavYeHHAM: ans nepermnsagy 3D-mopenen, onst ctBopeHHsa 3D-mopenen (3D-penakTo-
pwv), Ans Bidyanisauii (peHaepuHry) 3D-06’ekTiB.

IHWa kracudikauia nporpam ansg poboTtn 3 TpMBUMIpHMMUK 06’ ekTammn BasyeTbCcsa Ha
ranyssx ix 3acTocyBaHHS.

3D-mopenb 6yayeTbcs 3 TPUBUMIPHUX NMPUMITUBIB — 06’EMHUX | NITOCKUX reome-
TPUYHNX TiN, SKi OTpUManu ysaranoHeHy Ha3sy MeLl. KoxeH TpUBUMIpHUIA NpUMITUB —
eNneMeHT MeLy — Moxe ByTn onncaHun maTeMaTuyHo.

MoBepxHs 3D-Mopeni ob6’ekTa po3ninsaeTbcsl HA HEBENWKI NMOCKi AiINSHKA — rpaHi,
Wwo MarTb dopmy baratokyTHMKa. paHb oOMexeHa Bigpiskamu — pebpamun. KoxHe
pebpo Mae ABi BepLUMHM.

Hag enementamn 3D-moaeni MOXyTb BUKOHYBaTMCh NEPETBOPEHHSA: NepemilleH-
Hs BCbOro o6’ekta abo okpeMux BepLunH, pebep, rpaHeli, TOBOPOT, MacluTabyBaHHA
(3MiHEHHs1 po3mipiB) Ta iH.

OcHoBHUMM BnactuBocTaAMKN 3D-Mopenen € KinbkicTb BepLUnH, pebep i rpaHen, ix
po3TallyBaHHA Ha NOBEPXHi MOAeni Ta BUAM maTtepianis, SKi MOKpMBalOTb MOBEPXHIO.

Aa¥ite BIAMOBIAI Ha 3anMTaHHsA

1°. Wo Take TpuBUMipHa rpacika?
2°. 3 akoto MeToto ByayoTb 3D-mopeni 06’ekTiB? SAki iX OCHOBHI BNacTUBOCTI?
3°. o Take 3D-306paxeHHA? Y YoMy iX 0coBnuBicTb?
4°. Lo Take 3D-aHimaLia? 3 akoto MeTolo ii CTBOPOTL?
5®. Aki ranysi BUKOpUCTaHHS TPUBMMIPHOTO MOZEMNOBaHHS BU 3HaeTe? Haeepnitb
npvknagu.
6*. 3 akoto meToto 3D-mogeni Ta 3D-aHimauis MOXyTb BYTU BUKOPUCTaHI y HaBYaH-
Hi Ha pi3HUX NpegmeTax?
7°. ki icHyloTb knacudpikauii nporpam TpUBMMIPHOT rpadpikn?
8°. 3 AKux TpMBMMIpHMX NpUMITUBIB GyaytoTb 3D-Mogeni 06’ekTiB?
9°. 3 akux enemMeHTIB cknagaeTbca nosepxHa 3D-mogeni o6'ekta?
10*. Ak 3anexuTb SKiCTb MOAENOBaHHA KPUBMX NMOBEPXOHb Bif KiNIbKOCTi rpaHel Ha
noeepxHi 3D-mopeni o6’ekta? UM MOXXHa NOACHUTY LI 3anNeXHICTb?
11®. Aki nepeTBOpEHHS1 MOXHa BUKOHYBaTK 3 06’ ekTamMun MeLly?



BukoHarite 3aBAaHHA

1°. MepernaHbte Konekuito 3D-mogeneit Ha canti PixelSquid (https:/www.
pixelsquid.com). Aki kaTeropii 06’exTiB MOXXHa 3HaNTK Ha cawnTi? MNonpakTukyn-

P Tecsl B KepyBaHHi nepernsgom 3D-mogenen.

LQV?- MepernsHeTe konekuito 3D-mogenen Ha canti Mixamo (https://www.mixamo.
com). Aki kaTeropii 00’ekTiB MOXXHA 3HaNTK Ha canTi? lNonpakTUKynTecs B Ke-
pyBaHHi nepernsgom i macwTabyBanHi 3D-mogenen, Bubopi aHimauin ans
0o0’exTiB.

3°. CTBOpiTb TEKCTOBUIA OOKYMEHT. YcTaBTe A0 Hboro 3D-mogenb 3 Komnekuii Mo-

[eneii Ha BalIOMy KoMmm'loTepi, BuGpaBLwM B cnucky kHomku [ 30-rmogen

komaHay Llen npucTpin i gani notpibHy Mmodenb, Hanpuknaga, WwaxoBux airyp.
BukoHarvite noBopoT mogeni. 36inbwTe MacwTab BigobpaxeHHsi. 36epexiTb
OOKYMEHT y Bawin nanui y panni 3 imeHem 3aBaaHHA 2.1.3.docx.

CT1BOpiTE Npe3eHTauito 3 ogHOro cnanga 3 maketom lNMycTun cnanp. YcrasTe
00 HbOro 306paxeHHst aHimoBaHoi 3D-mofeni 3i CTOKOBUX Mofenen karteropii
Animals (aHrn. animals — TBapuHK), Hanpuknag, cobaku. O3Hakow aHiMauii

[N
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€ 3Ha4oK Ha ecki3i mogeni. BukoHarte noBopoT mogeni. 36inbwTe macLu-

Tab BigobpaxeHHsa moaeni. MNepernaHbTe Npe3eHTaLito B peXXuMi AeMOoHCTpaLlil.
lMepekoHanTecs y BiATBOPEHHI aHiMaLil B pexumi geMoHcTpauii. lNMepesipTe, un
MOXHa 3MiHoBaT KyT nepernsagy 3D-mogeni B pexumi geMmoHcTpadii. 36epe-
XiTb Npe3eHTaLito y Bawin nanui y anni 3 imeHem 3aBaaHHA 2.1.4.pptx.

5*. CtBOpiTb Npe3eHTaLilo 3 ogHoro cnanga 3 maketom lMyctun cnana. Ycraste
[0 Hboro 306paxeHHs 3D-moaeni 3 Konekuii Mogenen Ha BalOMy KOMIT'OTEpi,
Hanpuknag, dynbaosepa. loganTe aHimauio O6epTaHHa moaeni. Hanawrtynte
HecKiHJYeHe Bi4TBOPEHHS aHiMauil B HanpsMKy BnieBo. [lepernsHere npeseHTa-
Lito y pexuMmi gemoHcTpadii. lNepekoHanTecsa y BiATBOPEHHI aHiMaLil B pexu-
Mi geMoHcTpauii. 36epexiTb npe3eHTauilo y Bawii nanui y danni 3 iMmeHeM
3aBAaHHA 2.1.5.pptx.

2.2. Pepaktop 3D-rpachiku Blender. BctaBneHHs TpMBUMipHUX
npumitTueiB. NMpUHUMNN TPMBUMIPHOI HaBirauii

1. dx mokHa KJaacudiKkyBaTu mporpamMu TpuBHMipHOi rpadiku? Oxapakre-
{ pusyiiTe ix.
2. 3 AKUX TPUBUMIipHMX HpuMiTHBiB OyayroTh 3D-momeni 06’ekTiB? ki me-
PETBOPEHHS MOYKHA BUKOHYBATU 3 MPUMITHBaAMU?
3. o Take nepcnexmuesa? A yoro ii BUKOPUCTOBYIOTH B 0OPA30TBOPUOMY
MHCTeI[TBi?

Bu Bxe 3HaeTe, WO A8 CTBOPEHHS BnacHux 3D-mofene BUKOPUCTOBYHOTb pefak-
Topw TpuBMUMIpHOI rpadikn. OgHMM 3 HUX € NONYNSAPHWUA yHiBepcanobHuin Baratonnat-
cbopmHmin pepaktop 3D-rpadikn Blender. loro MoxHa ycTaHOBMTY, 6E3KOLLTOBHO 3a-
BaHTaxuBLLK pann iHcTanauii 3 odiuinHoro canty Blender (https://www.blender.org).

OcHoBHi onepalii, iKi MOXXHa BMKOHYBaTK B pegaktopi Blender:

e cTBOpeHHs 3D-mopenen y pi3HMX TeXHikax, pefaryBaHHs Ta nepernag Mogenen;



BUKOPUCTaHHSA MatepianiB i TEKCTYP A1 0POPMIIEHHS NMOBEPXOHb Mogeneu;
Bidyanisauis (peHgepviHr) 3D-mopenen anst oTpUMaHHA TPUBUMIPHMX 306paXkeHb;
CTBOPEHHSI TPUBUMIPHO| aHiMaLii;
poboTa 3 dharinamu (BiaKpUTTS, 30epexXeHHst Ta iH.)

Ta iHLWi.

3anyctutn pefakTop Ha BUMKOHAHHS MOXHA, BUKOpPUCTaBLWIM koMaHAay Blender =
blender meHio Myck abo apnuk == |, akuii posTallioBaHo Ha Po6o4yomy ctoni, abo Ha

naHeni LBnakum 3anyck, abo B iHLIOMY MiCLyi.

3a 3amoB4YyBaHHAM MOBa iHTEPGIENCY KOPUCTYyBaYa — aHrmincbka, KorbopoBa TeMa
0OpPMIIEHHSA — TEMHA.

Bubpatn ykpaiHcbKy MoBY iHTepdency KopucTtyBada B peaaktopi Blender moxHa
nig Yac Moro nepLloro 3anycky B cnvcky Language BikHa HanawTyBaHb, Ske BiOKpU-
BaeTbCSA MNOBEpPX OCHOBHOrO BikHa pedakTopa. Baopyre ue BiKHO HanawTyBaHb BigKpu-
BaTUcA He Oyge. AKWO ykpaiHcbka MoBa iHTepdency He Oyna BCTaHoBreHa nig vac
nepLloro 3anycky pegakropa, To MOXHa:

1. BubBpatu B ronoBHoMy MeHto komaHay Edit = Preferences.

2. Bubpatu y BikHi Blender Preferences, 1o Bigkpunocs, Bknagky Interface, Bia-
kputu rpyny Translation ta Bu6patn B cnucky Language komaHgy Ukrainian
(YkpaiHCbkun).

3. YcraHoBuTK no3Hadkm npanopuis 3aaiaHHA (Affect) ans BusHayveHHs enemen-
TiB iHTEpdency, Ao aknx Gyae 3acTOCOBaHO Nepeknag ykpaiHCbKo:

o T[ligpka3ku (Tooltips) — Anga BMBeAEHHS YKPATHCLKOIO CrnMBaoUuuX NigaKasok;

¢ IHTepdpenc (Interface) — ona nepeknaay Ha3B enemeHTIB iHTepdency;

e Hosi OaHi (New Data) — ans nepeknagy ykpalHCbKOK Ha3B HOBUX eremMeH-
TiB, SIKi MOXYTb OyTK [OOAHI 4O pegakTopa.

3sepHimb ysazy: nicns BUOOPY yKpaiHCbKOI MOBW AN eNneMeHTIiB iHTepdeiicy ya-
CTWHa HanuciB yce O4HO 3anuLaTUMETbCA aHMMiNCBKOLO.

Onsa 3amiHM Temn odopmneHHs NoTpibHo Ha Bknagyi Temwm Ta B cnncky MNepeaycTa-
BM BnbGpatun GaxkaHy Temy odbopMneHHs, Hanpuknag Blender Light.

[ns 36epexxeHHsA BUKOHaHWX HanalTyBaHb peakTopa cnia;

1. Bubpatu kHonky Save & Load B (aHrn. save & load — 36epertu Ta 3aBaHTa-
Xntn).

2. Bubpatn komaHgy 36epertu ynogo6aHHs B MEHIO, LLO BiAKPUMIOCS.

3. BakpuTu BikHO YnopobaHHs Blender.

lMicna koxHoro 3anycky pegaktopa Blender Ha BukoHaHHSA BigkpyBaeTbCA BiKHO pe-
JaKTopa Ta NOBEepX HbOro — 3acTaBKa 3i CTapToBMM MeHio (Marn. 2.11).
BukopucToBytoUn KOMaHgu CTapToBOro MEHI0, MOXHa:
e po3no4vaTu CTBOpPeHHS HoBol 3D-moaeni B ogHin 3 OCTYNHUX Y pedakTopi Tex-
HiKk — rpyna komaHg Hosun ®ann;
e BIOKPUTW OAVMH 3 icHytounx dannie 3D-mogenen — komaHaa BigkpuTtu abo rpyna
komaHa HepaBHi ®annu;
e BIiOHOBWUTW OCTaHHIN ceaHC poOOTK 3 pegakTopoM — KomaHaa BigHoBuTUM none-
penHin ceaHc
Ta iHwe.
[na noyatky ctBopeHHsA HoBoi 3D-mogeni moxHa BubpaTtn komaHay 3aranbHe
B rpyni HoBui ®ain ctapToBOro MeHio.
BikHo pegakTopa Blender (man. 2.2) mae psagok 3arornoBka 3 Ha3BoOK nporpamun Ta
KHOMKaMu KepyBaHHS BiKHOM (Man. 2.2, 1), ronoBHe MeHto (Man. 2.2, 2), psagok cTaHy
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Maun. 2.11. Bikno pemakTopa Blender micasa samycky

(man. 2.2, 7), a OCHOBHa 4aCTMHa BikHa MNOAiNeHa Ha 4YoTMpM NPSIMOKYTHI obnac-
Ti. Y KOXHin obracTi po3millyroTbCA IHCTPYMEHTU ANS BUKOHAHHSA OKpeMUX onepauin
3 o6’ekTamn abo nNepekntoyYeHHs pexumis poboTn pegakTopa.

1. Pamok 3aroJyioBka 5. O6sacts BaacTuBocTi
2, T'omoBHE MeEHIO 6. O6nacts IIIkana gacy
3. O6aacts Bikno 3D-oraamy 7. Psagok cramy

4. O6macts CTpyKTypaTOop
Mauan. 2.12. Bikno penaxkTopa Blender
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OcHoBHe Micue y BikHi pegakTopa 3arimae obnacte BikHo 3D-ornsagy (man. 2.2, 3).
Y uin obnacrTi BinbyBaeTbcs nobyaosa 3D-moaenen.

[lna 3py4HOCTI po3TallyBaHHS 00’EKTIB, 3 SIKMX CKITadaeTbcsl Mogerb, ¥ BikHi 3D-orns-
Ay 306paxeHo koopauHaTHy nrowmHy XOY. Ha Hit no3HayeHo oci koopamHat: OX — vep-
BOHOro konbopy, OY — 3eneHoro konbopy. JJoaatHum Hanpsimkom oci OX 'y BikHi 3D-orns-
AY € HanpsIMOK 10 HWKHBLOTO Kpato ekpaHa, oci OY — HanpsIMOK 40 NPaBoro Kpato.

Y BikHi 3D-ornsigy npucyTHs, ane B 3BU4aiHOMY pexuMi He BigobpaxaeTbes, e
ofHa koopavHaTtHa Bicb — OZ. BoHa npoxoguTb 4Yepe3 no4yaTtok KOOpAMHAT MITOLLMHM
XOY nepneHauKkynapHo Ao uiei nnowwmHi. i goagatHum Hanpsmkom y Bikni 3D-ornsay
€ HanpsIMOK 10 BEPXHbOTO kpato ekpaHa. Oci OZ BignoBigae niHis CUHLOro KOrbopy.

[opatHi HaNpsAMKU KOOPAMHATHUX OCEN MoKa3aHO Ha iHCTPYMEHTI ri3aMo (aHrn.
gizmo — wty4yka) (man. 2.13), npusHa4YeHOMy Ans KepyBaHHS neperns-
nom BikHa 3D-ornsny.

KoxkHa mapa koopAauHaTHUX OCel BM3HA4Yae KOOPAMHATHY MNOLLM-
Hy: XOY, YOZ, XOZ. TpeTa BiCcb NeprneHAMKynsipHa A0 NIOLWMHWN, SKIA
BOHa He Hanexwutb. KoopauHaTHI NAOLWMHU NeprneHauKynspHi Mix co-
Ooto i nepeTnHalTbCs B NOYaTKy KOOPAMHAT.

Maun. 2.13. Y Bikni 3D-ornagy niHii CiTku ciporo Konbopy po3MillieHi B NOLLUHI
XOY i 3HaxogATbCsl 0gHa Big 04HOT Ha BiACTaHi OAHOro METpYy.

LLlo6 ogHO3HAYHO BM3HAYUTU MONOXKEHHS
Oyab-sIKOT TOYKM B NMPOCTOPI, NOTPiIOHO 3apa-
TV i KoopauHaTh Mo KOXHi 3 ocen OX, OY
i OZ. Hanpuknag, Ha mantoHky 2.14 Bep-
wrHa A Ha mogeni kyba Mae KoopAuHaTu
(0; 0; 0), BepwmHa B — koopguHaTth (0; 2; 0),
BepwuHa A1 — koopamHatu (0; 0; 2), a Bep-
wuHa C1 — koopguHaTtu (2; 2; 2).

MpocTip, wo BigobpaxaeTbcss y BikHi
3D-ornsaAy, Ha3MBaTb CLEHOH0.

Ha cueHi 3 camoro noyatky MicTATbCS
Tpn ob’ekTn: kamepa (im's ob’ekta 3a 3a-
mMoBuyBaHHAM Camera) (man. 2.15, 1), Tpu-
BUMIpHUI NpUMITUB KyO (im’a 06’ekta Cube)
(man. 2.15, 2) Ta pxepeno cBiTna — namna
Maun. 2.14. Mognens Ky6a (im’s o6’exTa Light) (Man. 2.15, 3).

ImcTpymenT

Maan. 2.15. 06’exTu cuenn: xamepa (1), xy6 (2), mwxepeso csitia (3)




3D-rpadika

ImeHa o6’ekTiB BigobpaxatoTbesa B obnacti CTpykrypatop (man. 2.12, 4). Y uih 06-
nacti MoxHa BUOUpaTn 06’'€KTM AN BUKOHAHHA 3 HUMW onepaui. 3Ha4yeHHs1 BracTu-
BOCTelN BUbpaHoro ob’ekra BigobpaxalTbCsa Ta MOXYTb ByTn 3miHeHi B obnacti Bna-
ctuBocTi (Man. 2.12, 5).

OcTatouyHe TpuBMMIpHE 300paXKeHHsi, CTBOPIOBaHE KOPWUCTYBayeM Yy pedakTopi
Blender, 6yae nemMoHCTpyBaTu BUMMAL CLEHN Yepe3 06’eKTUB kaMepu 3 ypaxyBaHHSM
OCBITNEHHA DKepenamu ceitna, po3mieHnvn y BikHi 3D-ornsagy.

BcmaesieHHs1 mpusuMipHUXx npumimusie
Y BepxHboMy niBomy KyTi BikHa 3D-ornsigy po3milieHO cnucok BMOOpY pexu-

My po6oTn 3 ob’ektamm | L LIS Ta IHCTPYMEHTM BUBpaHOro pexunmy

I Ornag | Bufip | Donati | Of'exr I [na BcTaBneHHsa Ha CLeHY TPUMBUMIPHOIO MPUMITU-

Ba NoTpibHO BMBpaTn kHomky JoaaTu, y MeHIo, Lo BiAKpUETLCS, — komaHay CiTb i ko-
MaHAy BCTaBMEHHs BignoBigHoOro npumitnea (man. 2.16).

W) Pexun OF'e " P ot |

e 5| KopscTysas TepcriexTuea |
(1) Collection | Light = Kpwsa o O Ko

&F Nosepmna r! ) Kano
& Metaxynn v| B Cpepalv
a Texcr £ Cipepa lko
B ot el E Lininap
3 Hapucymis Oniseys v O Komye

K Apuarypa

Maan. 2.16. MeHI0 BCTaBJIEHHA TPUBUMiPHOTO MPUMiTHBA

Cnncok OCHOBHUX TPUBMMIPHUX NPUMITMBIB HaBegeHo B Tabnuui 2.1.

Tabnuys 2.1
OCHOBHi TPMBUMIpPHiI NPUMITUBK
KomaHOa lMpuknad KomaHda lMpuknad
MEeH npumimuea MeH npumimuea
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Komanoa lpuknad KomanHoa lpuknad
MEeHIo npumimuea MEeHIo npumimuea

lpodoexeHHss mabnuui 2.1

KoxeH TpuBMMIipHUIM MPUMITUB MaE Tak 3BaHYy ONMOPHY TOYKY, sika 3a 3aMOBYYBaH-
HsIM po3milleHa B LeHTpi o6’ekTa. lMicns BcTaBneHHs 06’ekTa Ha CLEHy MOro onopHa

Touyka Oyge poamilleHa B Touli, No3HayeHin 3D-kypcopom - B obnacTi CTpykTy-

parTop 3’ABUTLCS iM’'st LbOro NpUMiTMBa. 3Ha4YeHHs1 BITaCTMBOCTEN OyayTb YCTaHOBIEHI
3a 3aMOBYYBaHHSM.

O6’ekT MOXXHa NeperMeHyBaTH, ABiYi KNauHyBLUKX Ha AOro iMeHi B obnacTti CTpykKTy-
paTop i BBiBLUK HOBE iM’S1.

Ina BuganeHHs ob’ekta MoXxHa BMOpaTu 1Aoro iMm'ss B obracti CTpyKTypaTtop i Ha-
TUCHYTU knasiwy Delete.

BukoHaHHs1 onepauili nepemeopeHHs1 06’°ckmie

3 06’ekTamn, BCTABIIEHUMM Ha CLIEHY, MOXHA BUKOHYBATW onepadii NepeTBOPEHHS:
nepemilleHHs, obepTaHHs, MacwTabyBaHHs Ta iH. [na BUKOHAHHSA LUX onepawi npu-
3HayeHi IHCTPYMEHTU NMepeTBOPEHHs, Po3MilleHi Y niBin YacTuHi BikHa 3D-ornsagy.
Micnsa Bnbopy AesKMX 3 UMX IHCTPYMEHTIB 3'sIBNSOTLCA LOOATKOBI ENEMEHTU KEpyBaH-
HA. Burnag iHCTpyMEHTIB NepeTBOPEHHS Ta BiAMOBIAHMX €NTEMEHTIB KEPYBaHHS, OMUC X
npu3HadeHHs1 Ta 0cobBNMBOCTEN BUKOPUCTaAHHS HaBedeHo B Tabnuui 2.2.

Tabnuus 2.2
IHCTPpYyMeHTH NnepeTBOPEeHHA 06’EKTIB
IHcmpymeHm lMpu3HayeHHs iHCMpyMeHma
i s8idnoeioHull enemeHmM KepyeaHHsI ma ocobniueocmi po6omu 3 HUM

Ons Bnbopy ob’ekta y BikHi 3D-ornsagy

Onsa Bubopy nonoxeHHsa 3D-kypcopa
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lpodoexeHHss mabnuui 2.2

IHcmpymeHm
i eionoeiOHuUl enneMeHmM KepyeaHHs1

lMpu3HayeHHs iHCMpymMeHma
ma ocobsiueocmi pobomu 3 HUM

Nepesalwerqn

[ns nepemiweHHs BuUbpaHoro ob’exra.

lMepeTAryBaHHSA NO3HAYOK HA €NeMEHTI

KepyBaHHs:

® KOIMbOPOBUX CTPINOK — A58 nepemi-
LLEeHHS 06’eKTa B3OBX BinoBigHOT
oci;

® KONbOPOBUX MPAMOKYTHUKIB — ANS ne-
peMilLieHHs B3OBX MMOLUMHKU, NepneH-
OVKYNSApHI 40 BignoBigHOI OCi;

e 6Binoro kona — Ans BinbHOro nepemi-
LweHHs ob’ekTa

[nsa obepTtaHHa BubpaHoro o6’ekTa.

MepeTaryBaHHs NO3HAYOK HA ereMeHTi

KepyBaHHS:

© KONbOPOBWX OYr — A5is 00epTaHHS
o6’ekTa BigHOCHO BiAMNOBIAHOT OCi;

e o6’ekTa BcepeauHi Ginoro kona — ons
BiNbHOro obepTtaHHs ob6’ekTa

Macwral

[na macwtabyBaHHSA (3MIHEHHS PO3Mipy)

BnbpaHoro o6’ekTa.

MepeTaryBaHHs NO3HAYOK HA erneMeHTi

KepyBaHHS:

© KONbOPOBWX MapKepiB y hopmi Kyou-
KiB — Ans macwrabyBaHHA o6’ekTa
BiAHOCHO BiAMNOBIAHOT OCi;

® KONbOPOBWX MPAMOKYTHUKIB — A51S
MacLuTabyBaHHs BiZHOCHO MITOLLMHM,
nepneHauKynsapHoi 4O BiANOBIAHOI OCi;

e o6’ekTa BcepeauHi Ginoro kona — gns
BiNlbHOro macwtabyBaHHsA o6’ekTa

[ns BMKOHaHHS Byap-gKoro 3 nepeTso-
peHb — NepeMilleHHsl, 06epTaHHs abo
maclTabyBaHHs

[nsi BUKOHaHHA onepalii nepeTBopeHHs 06’exTa cnia;

1.

Buaginutn o6’ekT, 3 AKMM NOTPIOHO BMKOHATU MEPETBOPEHHS, BUOpaBLUM AOro

iM's B obnacti CTpyktypaTtop abo ckopucTaBLKCb iHCTpymeHTOM Bubip ko-

po6koto .

Bubpatu iHCTpYMEHT NepeTBOpPEHHS.

N\ b
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3. BukoHaTy BMAO3MiHY (NepemileHHsi, obepTaHHs, macluTabyBaHHA) 00’ekTa, BU-
KOPUCTOBYIOUM BiAMNOBIAHWUIA €NeMEHT KepyBaHHS.

4. BuginuTtu iHWWIA 06’ekT ans BUKOHAHHSA Tiei camoi onepadii abo BMGpaTu iHWnin

iHCTPYMEHT.

[nsa nepemiweHHs, obepTaHHs Ta MmaclTabyBaHHS MOXHa BMKOPUCTOBYBATU «rapsi-
di» KnaBiwwW: nepemilleHHs — knaeiwy G (aHrn. go — nTn), obeptaHHsa — R (aHrn.
rotate — obeptatu), MaclwtabyBaHHa — S (aHrn. scale — macwtab). MNicna Bubopy 06’ek-
Ta i HaTUCKaHHS BigNoBiAHOT KNagilwi NOTPIOHO NEPEMICTUTM BKA3iBHUK ANS AOCATHEHHS
noTpibHOro pesyneraTty, Nicns Yoro KnawHyTH NiBy KHOMKY MuULi Anst dikcauii pesynbra-

Ty NEPETBOPEHHS.
| Cube BukoHaTn nepeTBOpeHHs oO’ekTa Takox
MOXHa, 3MIHMBLUM 3HAYEHHs MOro BMacTu-

T+ Tpancpopmatia . X .
i i BocTen B obnacTti BnactuBocTi. Ha Bknag-

: Poaraw HA X am o = . . . .
= i 3 = ., . Ui BnactueocTi o6’ckta E uiei obnacri
z om (o » B rpyni TpaHcdopmauisi po3milleHi nons

o o "4, . AN BCTAGHOBMEHHs! 3HayeHb BIACTMBOCTEN

r o* %, » PostawyBaHHs, OGeptaHHa Ta Macuw-

> o N . Tab BiZHOCHO KOXHOI 3 KOOpPOWUHATHUX OCeW

o (man. 2.17). OcobnueicTio noniB € Te, WO
F!“ - .
2 3HAYEHHS Yy HMX MOXHa BBOAMUTM 3 KnasiaTy-

ML L = * pu, abo 3MiHIOBATU 3 BUKOPUCTAHHAM KHO-
b 1.000 - . - . ,
Z ¢ 1.000 » MOK-CTPINOK L ).24.m J, wo 3'as-

NAKTLCA Nig Yac HaBeOeHHs1 BKasiBHMKA Ha

Maua. 2.17. Tpyna Tpancdopmaniz  None, abo nepemilieHHAM BKasiBHMKa NOBEPX
ob6sacti BaacTusocri Nons 3 HAaTUCHYTOHO MiBOK KHOMKOK MULL.

Y npoueci CTBOPEHHSA TPUBUMIPHOT MO-
MNepcnekTuBa (nat. perspicio — AcHO  Aeni NOTPIGHO MNOCTIMHO OUiHIOBaTK B3a-
6auy) — cuctema 306paxeHHss 06’EMHUX  eMHe PO3MillleHHs ii YacTUH Ha cueHi. Ou-
Tif Ha NMOLWMHI, Sika BPaxoBye iX MpPO-  BUTUCA Ha CLEHY MOXHa nig OOBiMbHUM
CTOPOBY CTPYKTYpYy 1 BiAAANEHICTb OK-  kyToM i GaunTi 06’ekTV B nepcrnekTusi. Lie
PemMux YacTuH Bif crnocTepiraya. Tak 3BaHa nepcnekTUBHA NPOEKLUiA, nig
OpToroHankHicTh (rpeu. 0p6oS — NPA-  yac BUKOpUCTaHHS SIKOT 06’€KTU, WO PO3-
MUIiA, ywVia — KyT) — TEPMIH, SKUM NO3HA-  viujeni Gnivkye A0 TOYKM Mepernsigy, 3aa-
YaTb NepneHANKYNsIPHICTb BEKTOPIB. 10TbCA BiNbLWMMK, a Ti, WO Aani — MEeHLIM-
Mu. Tak 306paxatoTb 06’€KTU OTOYYHOHOro
CBITY B XMBOMUCI. Y MaTemaTuli Ta KpecneHHi 06’emHi Tina 3o6paxatwTb B OpPTOro-
HanbHIN NpoeKLii, y AKin po3mipn 00’ekTiB He 3anexaTb Bif iX po3MilleHHs. Y pe-
JakTopi Blender moxxHa nepeknoyaTt BUrNa CLUEHU MiX NepcnekTUBHOK Ta OpToro-
HanbHOI NPOEKLIAMM.

TakoX AMBUTUCS Ha CLEHY MOXHA Y3[0OBX KOOPAMHATHUX OCEeW NeprneHOUKYnsipHO
[0 KOOpAMHATHUX NAOLWKMH. AKWOo anBnTmuca y3posx oci OX nepneHankynsapHo 4o nno-
wuHn YOZ, To byae oTpMmaHo BUA CLEHM cnpaBa/3niBa, y3aoBx oci OZ nepneHanky-
nsapHo o nnowuHn XOY — BuAa 3Bepxy/3Hu3dy, y3gosx oci OY nepneHaukynspHo 4O
nnowwmHn XOZ — Bug cnepeay/3saay.

Onepauii 3miHeHHs1 MaclwTaby BigobpaxeHHs1, TOYKM nNepernsaay Ta cnocoby noaax-
HA BMAy cueHun y BikHi 3D-ornaay HasmBaloTb ornepauisiMv TPUBUMIPHOI HaBirawii.
[nsa X BUKOHaHHA NpU3HaYeHo pi3Hi 3acobu — IHCTPYMEHTU ynpaBniHHS nepernsaom



3D-rpadpika

BikHa 3D-ornsgy, po3miweHi 6ins noro npa.oi Mexu, «rapsadi» Knasiliv Ha AO4aTKO-
Bil LMPOBIN KNasiaTypi Ta MaHinynsuii 3 MuLlelo 3a HaBeJeHHs BKasiBHVKa Ha BikHo

3D-ornsaay (tabn. 2.3).

Tabnuus 2.3

Cnocobu BUKOHaHHA onepawin TPMBUMIpHOI HaBirauii

Onepauisi

Cnocobu eUKOHaHHS

3MiHWUTK TOYKY nepe-
rnagy CUueHn (3MiHWUTK
HanpPsIMKN KOOPAMHAT-
HUX ocen)

[MepeTarHyTn KonbopoBi MapKepu Ha IHCTPYMEHTI ri3amMo .

BaratopasoBo HaTuckatn abo yTpumyBaTy HAaTUCHYTUMM KNna-
BiLLi Ha 4o4aTKOBIM LMdpPOBI knasiaTypi: 2, 8 — nepemilleHHs
TOYKM nepernsigy BHU3/Bropy, 4, 6 — nepemilleHHst BNiBo/BNpaBo

MepemictnTn BKasiBHUK y BikHi 3D-ornsaay 3 HAaTUCHYTUM Koni-
LLLATKOM NPOKPYYYBaHHA MULLI

3MiHnTK macliTad
nepermsgy o6’ekTiB
(HabnuxeHHsA abo
BigaaneHHs) y BikHi
3D-ornapy

HaBecTu BKasiBHUK Ha IHCTpyMeHT MpucyHyTu/ BiaCcyHyTH
ornapg Ta nepemictuTu BKasiBHuK y BikHi 3D-ornsapgy 3 Ha-
TUCHYTUM KOMILLLATKOM NPOKPYYYBaHHS

HaTtuckaTtn abo yTpumyBaTh HaTUCHYTMMW KNasilli + / — Ha
[oaaTtkoBin undposin knaeiaTtypi

[MpoKpyTUTK KOMiLaTKO MULLI

MNepemicTuTn NnoyaTok
koopauHart y BikHi
3D-ornsany

HasecTu BkasiBHWK Ha iHCTpyMeHT MNMepemicTUTK Nnepernsaa
u Ta nepemictTuTu BkasiBHuK y BikHi 3D-ornsagy 3 HaTUCHY-
TUM KOTMiLLATKOM MPOKPYYyBaHHS

HatncHyTtu knasiwy Shift Ta nepemicTutn BKasiBHUK y BikHi
3D-ornspy 3 HAaTUCHYTMM KOMILLATKOM MPOKPYYyBaHHS

MepeknounTrCS Ha
BUIMSA CLEHM Yepes
006’ekTMB Kamepu

Bubpatu iHcTpymeHT MepeMKHYTU ornsg kamepu E Mo-
BTOPHUI BUGIp iIHCTpYMeHTa noBepTae 40 NonepeaHboro BUrnagy

HatucHyTu knasiwy 0 Ha gopaTtkosin umdposin knasiaTypi. MNos-
TOpHEe HaTUCKaHHA KNasilli noBepTae A0 nonepeaHLoro BUrMaay

MepekntounTuca mix
pexmmMamun opToro-
HanbHOI Ta nNepcnek-
TUBHOI NPOEKLN

Bubpatu iHcTpymeHT MepeMKHYTU Midk NepCcneKTUBHOIO Ta
OpPTOroHarbHOK MNPOEKLISAMU MOTOYHOIO OrnsAAy . MoeTop-

HWI BMGIp IHCTPYMeHTa noBepTae A0 NonepeaHboro BUMsAay

HaTtucHyTh knasiwy 5 Ha gogaTtkoBivi undposin knasiaTypi. MNos-
TOpHE HaTUCKaHHSA KNaBilli NoBepTae A0 NonepeaHboro BUMsaay

[MoBepHyTH cueHy ang
nepernagy ysnosx
KOOpAWHATHUX OCEN:
OY - Bug cnepeqy,
OX - Bupg cnpasa,

OZ — Bug 3Bepxy

Bubpatn KonbopoBuMi Mapkep 3 Ha3BOK BiAMOBIAHOI OCi Ha
iHCTPYMEHTI ri3Mo

HaTtucHyTun knaBilwy Ha 4OOATKOBIN LUAPOBIN KnasiaTypi:
1 — Bug cnepeay, 3 — Bug cnpasa, 7 — BUA 3Bepxy
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Po3ain 2

lpodoexeHHss mabnuui 2.3

Onepauis Cnocobu 8UKOHaHHSI
3MiHUTU HanpsAMOK HaTncHyTu knasiwy 9 Ha goaaTkosin LMdpoBin knasiatypi
nepernagy Ha npoTu-
NEeXHUA
Poamictutu onopHy HaTtucHyTun knasiwy kpanka (End) Ha gogaTkosin LmMdposin
TOYKY BUGpaHoro Knaeiatypi

o6’ekTa B LeHTpi Bik-
Ha 3D-ornsagy

Poamictntn noyatok HatucHyTtu knasiwy Home (aHrn. home — gim)
KoopauHaT y LeHTpi
BikHa 3D-ornagy

OpHoyacHo Bigo- HatncHytu cnony4yeHHs knasiw Ctri+Alt+Q. MosTopHe HaTuc-
6pasuTtn y BikHi KaHHS CnofnyYeHHs Knasiw noBepTae A0 NornepegHboro BUrnsaay
3D-ornsapy BuA CLEHU
3BEpXy, cnepeay,
cnpasa Ta nepcrek-
TMBHY MPOEKLit0

(man. 2.18)

o e | Mgy s (197 P . FD s syt £ ko] - 8 X
i LT T — 3

B8 = BrRED

B e ——

Maan. 2.18. OngmouacHe BimoOpasKeHHS YOTHUPHOX BUIIB CIIEHU

36epexeHHs1 npoekmy

CTBOpEHY TPUBMMIPHY MOAENb MOXHa 30epert y danni NpoekTy, 3 AKUM MOXHa
Oyne npogoBxyBaTn poboTy B noganbliomy. [Ins uboro noTpidHo:
1. BukoHatn Palts = 36epeamu (36epeamu sik).
2. Bigkputu y BikHi Mepernag danny Blender, o BigkpreTbes, nanky ans 36epe-
JKEHHS MPOEKTY.



3.

4.

3D-rpadpika

YBectu iMm'a cpaniny B none Hasea dranny 3amicTb 3anpornoHOBaHOIo 3a 3aMOB-
YyBaHHAM iMeHi untitled.blend.
Bubpatun kHonky 36epertu ¢pann Blender.

Po3swunpeHHs iMeHi canny npoekty — blend. 3mMiHUTK 1A0ro nig Yac 306epexXeHHs He-
MOXIMBO.

D lNpawoemo 3 komn’totepom

YBaral! [1id yac pobomu 3 koM’ romepom dompumyltimecs sumoz be3rneku xumme-
disnbHocmi ma caHimapHO-2i2ieHIYHUX HOPM.

3aBpaHHA. CTBOpITL ¥ pegakTopi Blender TpuBMmMipHY Moaens, po3TawlysasLun 3a
3paskom Kyb, koHyc i Top (man. 2.19).

1.
2.
3.

. YcTaBTe Ha CLUEeHY KOHYC, HaJ'IaLUTyIZTe NOro NOfoXeHHs

BigkpuiTe nporpamy Blender.

BnbepiTb y cTapToBOMY MeHt0 KOMaHAy 3aranbHe.
OsHariomTecb 3 iHTepdhericom nporpamu. 3Hanaitb
00’eKTK, No3HayeHi Ha MarnoHKy 2.12 Ta Ha MarntoH-
Ky 2.15.

Ta po3TallyBaHHs. [N uboro:

1. BukoHante fJodamu = Cimb = KoHyc.

2. TepemicTiTb KOHYC y300BX oci OZ Tak, Wwob BiH po3-
MicTMBCS Hag Kybom. [ns uboro BubEpiTb KHOMKY

MepemiweHHA ﬂ Ta NEPEeTArHiTb CUHIO CTPINKy

Tak, Wwob KOHYC 3aiiHSAB NOTPIOHE MONOXEHHS.

3. 36inbWwunTb Yy 1,5_ pasa pagiyc OCHOBM KOHyCa. Ana  aroo 9709. Bpasox
uboro B obnacti BnactuBocTi B Onoui MacwTa6b
yCTaHOBITb 3Ha4YeHHA 1.5 B nonsax X 1a Y. 3BepHiTb
yBary Ha nocnigoBHy 3MiHy BUIMsiAy KOHyca.

YcTaBTe Ha CueHy TOp, HanalwTy/hTe MOro MOMOXEHHS Ta po3TawyBaHHA. [ns

LbOro:

1. BukoHante Jodamu = Cimb = Top.

2. TNoBepHiTb TOp Ha 90° BigHocHO oci OX. [nsa uboro B obnacti BnactuBocTi
B 6rnoui ObepTaHHsA ycTaHOBITL 3Ha4YeHHs 90 B none X. 3BepHiTb yBary Ha
3MiHY MOMNOXEHHS TOpY.

3. lMepewmicTiTb TOp y3aoBx oci OY Tak, Wwob BiH po3mMiCTUBCA Nepen nepeaHbLo
rpaHHIo0 Kyba, BUKOPUCTOBYOUM iHCTPYMeEHT MepeMileHHs.

4. 3meHwWwTe y 2 pasu BCi po3Mipn Topa, ykasasLlum 3HavyeHHAa 0.5 y Bcix nonsix
©noka MacwTab B obnacti BnactuBocri.

MepekoHanTecs B NpaBUrbHOCTI PO3MiLLeHHS 06’eKTiB, NepernaHyBLUIM iX 3 pi3-

HUX TOYOK nepernsaay. [Anga uboro nepesefiTb BKasiBHUK y BikHo 3D-ornsay Ta

HaTUCHITb Ha JOAATKOBIN UMMPOBIN KnasiaTypi knasiwy, Wwob nobavnTun:

e 1 —Bung cnepeay;

e 3 -—Buacnpaea;

e 7 — BWA 3BEPXY;

e 9 - BKA 3 NPOTUNEXHOrO BOKY.

Akwo nig vyac neperngay B o4HOMY 3 BUAIB CTaHe MOMITHO, WO AeSKUN 06’exT

pO3TaLLOBaHO HenpasBwibHO, TO BUBEPITh iM’A Liboro 06’ekta B obnacTi CTpyKTy-

paTop i 3MiHITb NOro NONOXEHHHA, BUKOPUCTOBYHOUM IHCTPYMEHT MepeMilLeHHs.

BigHOBITb Ha cueHi nepcnekTUBHY NPoeKL;ito, nepemictuewK y BikHi 3D-ornaay

BKa3iBHMK 3 HATUCHYTMM KOMILLLATKOM NMPOKPYYYBaHHSA MULLI.

A0 BIIpaBU
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8. lNepernsiHbTE OAHOYACHO YOTUPY BUAM CLEHM Ta 3'siCynTe ixHi ocobnmeocTi. [ns
LbOoro:
1. HatucHitb cnony4eHHs knasiw Ctri+Alt+Q.
2. Bu3HauTe 3a HanMcamu y BEpXHbOMY fiBOMY KyTi yTBOpPeHUx Brokis Bug npo-
€KUiT Ta HAaNPSAMOK nepernsaay KoXXHoro suay.
3. 3MiHiTe TOYKy mepernsgy cueHu y Grnoui nepcneKkTUBHOI NPOEKLii, nepeTsr-

HYBLUW KONbOPOBI MapKkepu Ha iHCTPYMEHTI risamo. BusHaute, 4n BnnmBac Le

Ha BUMMSA CLEHW Yy iHWKnX Grnokax.

4. BubepiTb KOHyC B ogHOMY 3 OriokiB. 3BepHiTb yBary Ha Moro BigoOpaKeHHsI

B iHLIKX Grnokax.

5. HaTtucHiTb NOBTOPHO cnony4deHHs knaeiw Ctri+Alt+Q.
9. lMepernsiHeTe CTBOPEHY MoAENb Yepe3 00’EKTUB Kamepu, HanalTynTe NONoXeH-
HA Kamepw. [1ns uboro:
1. HatucHitb knaBiwy 0 Ha gogaTkosiv LUMdPOBIN kKnasiaTypi.
2. 3MiHITb NMOMNOXEHHSA KaMepy TakKMM YMHOM, LLIOO MoAenb NOBHICTIO BMilllyBa-
nacb y kagpi. [Ans uboro:

1. Bubepitb im’a kamepu Camera B obnacti CTpykTypartop.

2. 3MiHiTb NepeTAryBaHHsSM 4MCMOBi 3HAYeHHA B nonsix 6rnokis Po3Tawy-
BaHHsA Ta O6epTaHHA B obnacti BnactuBocTi. Cnigkyiite 3a 3MiHEHHSIM
300paxkeHHs1 B kagpi 4O JOCATHEHHSI NOTPIGHOro pesynerary.

3. lMoBTOPHO HaTUCHITL Knagiwy 0.

10. 36epexiTb NPOEKT y BaLlii nanui y dani 3 imeHem Bnpaea 2.2.blend. [ns ubo-
ro BMKoHanTe Paiin = 36epeamu, Biakpuiite y BikHi Mepernsg ¢gpanny Blender
CBOIO Marnky, yBegiTe iM’s cbanny BnpaBa 2.2, BubepiTb KHoNky 36epertu cann
Blender.

11. 3akpwuiite BCi BigKpUTI BikHa.

@ HariBakauBiwe B LUbOMY MyHKTI

Blender — ue 6aratonnatcgopmMHuin yHiBepcanbHuin pegaktop 3D-rpadiku, y skomy
MoOXxHa cTtBoptoBatu 3D-mogeni, pegarysatv Ta nepernsigaTy ix, BAKOPUCTOBYBaTU Ma-
Tepianu Ta TeKCTypu Ans opopMMeHHS1 NOBEPXOHb MOAENeNn, BUKOHYBATU peHOepUHr
mMogenen ans otpumanHs 3D-306pakeHb, CTBOPOBATU TPMBUMIPHY aHiMalLlito Ta iHwe.

Y BikHi 3D-ornsigy penaktopa Blender 306paxeHo koopauHaTHy nnoLumnHy XOY 3 ocsi-
Mu koopamHaTt OX Ta OY. KoopamHaTHa Bicb OZ npoxoauTb Yepes NoYaTok KoopamHar nio-
WmHM XOY nepneHaukynsipHo Ao Hei. LLlo6 ogHO3HaYHO BU3HAYMTK MONOXEHHS Oyab-sKol
TOYKM B MPOCTOPI, MOTPIOHO 3aaaTw i kKoopamMHaTK No KoXHI 3 ocert OX, OY i OZ.

MpocTip, wo BigobpaxaeTbcsa y BikHi 3D-ornsay, HasuBaloTh cueHow. Ha cueHi
BinOyBaeTbca nobygosa 3D-mogeni 3 TpMBUMIPHUX MpUMITUBIB. IMeHa 0O’ekTiB Bigo-
OpaxatoTbest B obnacti CTpykTypaTtop. 3HauyeHHs1 BnacTmBocTeln BubpaHoro o6’ekrta
BijoOpaxatoTbCs Ta MOXYTb OyTW 3MiHEHi B obnacTi BnacTuBocTi.

[nsa BCTaBneHHst Ha CLeHy TPMBUMIPHOro NpMMITUBa NOTPIOHO B NaHeni iHCTpyMeH-
TiB BUBpaHoro pexumy BukoHatn JJodamu = Cimb Ta BUOGpATN KOMaHAY BCTaBIEHHS
BiANOBIOHOIO NpUMITUBA.

KoxxeH TpuBMMIpHUA NPUMITMB Mae OMOPHY TOYKY, SKka pOo3MillleHa B LieHTpi 06’ek-
Ta. Nicns BCTaBneHHs1 Ha CLUEHY OMopHa To4ka ob’ekTa PoO3MilLlyeTbCsl B TOYLi, NO3Ha-
YyeHin 3D-Kypcopom.

3 ob’extamu y pegaktopi Blender moxHa BUKkoHyBaTh onepadii NnepeTBOPEHHS: ne-
peMilLeHHsl, 06epTaHHsA, MaclwTabyBaHHs Ta iH. [1na BMKOHAHHS LUMX onepaLin MoXHa
BUKOPUCTOBYBATU IHCTPYMEHTU MEPETBOPEHHS, «rapsayi» Knasili» Ta 3MiHOBaTU 3Ha-
YeHHs BnacTnsocTen ob’ekTiB B obnacti BnactusocTi.
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3D-rpadpika

Burnag cueHn MoxHa nepeknioyatu Mk MepcrneKTMBHOK Ta OPTOroHarbHOK
NPOEKLiIMM Ta OUBUTUCS Ha CLIEHY Y300BX KOOPAMHATHUX OCel neprneHauKynspHoO 4O
KOOPOUHATHMX MITOLLMH.

OnepaLii 3MiHeHHs1 MacLuTaby BijobpaxkeHHs1, TOYKM Nepernsgy Ta cnocoby nogaH-
HA BMay cueHun y BikHi 3D-ornsaay HasnBaloTb onepauisiMv TPUBUMIPHOI HaBirawii.
[ns iX BUKOHAHHA NPU3HaA4YeHo PisHi 3acobun — IHCTPYMEHTWN KepyBaHHS NepernsaomM
BikHa 3D-ornsagy, «rapsdi» Knasiwy Ha 4OOATKOBIM LMAPOBIN KnaeiaTypi Ta MaHiny-
nauii 3 Muwero 3a HaBefeHHA BkasiBHUKa Ha BikHo 3D-ornsaay.

CTBOpEHY TPMBUMIPHY MOAENb MOXHA 30epertn y dansi NpoekTy 3 PO3LMPEHHAM
imeHi blend.

Aarite BIANOBIAI Ha 3anMMTaHHA

1°.
2°,
3°.
4°.
5°.
6°.
7°.
8°.

9*,
10*.

Aki o6’extn MicTsATbCA y BikHi 3D-ornsigy penaktopa Blender nicns roro 3anycky?
Ak ycTaBuTK Ha CueHy TPUBUMIPHUA NPUMITUB?

AK Has3MBaeTbCA Ta 41151 YOro NpU3HavYeHun ob’ekT ﬂ? Ak 3MiHUTK 1AorO Nono-

XEHHS Ha CLEeHi?

Aki onepauii nepeTBOpeHHst MOXyTb ByTN BUKOHaHI 3 06’eéKTamMun Ha CUeHi? Aku-
MK cnocobamm X MOXXHa BUKOHATW?

Aki onepauii TpMBMMIPHOI HaBirauii MoXyTb ByT BuKoHaHi y BikHi 3D-ornsapy?
Axkvmun cnocobamu ix MOXXHa BUKOHATU?

Ak MOxXHa NoGaunTK BUMAS cueHu Yepes 06’ eKTuB kamepn?

Y SKnx NPOEKLiAX MOXHa nepernsgatu Bug cueHn? Akumu cnocobamm moxHa
nepeknoyaT Bug, CLEeHn?

Ak 36epert NpoexT, WO MICTUTb TPMBUMIPHY MOAENb?

3 AKMX eTanis cknagaeTbcs NpoLec OTPUMaHHSA TPUBUMIPHOTO 306paXXeHHs?
LLlo € cninbHOro Ta 4YMM Bigpi3HAITLCS NPUAOMKU POBOTK 3 rpadivMHUMK peaak-
TOpaMu pacTpoBoi, BEKTOPHOI rpadikvn Ta pegaktopa 3D-rpadikm Blender?

W Bukonarite 3aBAaHHs

(e

2°,

3°.

. CTBOpiTb MOdenb CHiroBMka, IO CKNaaaeTb-

YctaHoBiTb rpadiyHui pegaktop Blender.
HanawTyiTe BigoGpaxxeHHs noro iHTepden-
CY YKpalHCbKOH0.

3MiHiTb, BMKOPUCTOBYOUM obnactb Bnactu-
BocTi B pegaktopi Blender, ¢oopmy kyba Ta-
KM 4MHOM, o6 MOro JOBXMHA Y300BX OCi
OX ctana yagidi 6inblioto, BUCOTa Y3O0BX
oci OZ — yaBivi MeHLO0, a oro KyT BigHOC-
Ho nnowmHn XOY ctaB 45° (man. 2.20, a).
36epexiTb NPOEKT y Bawii nanui y danni
3aBAaHHA 2.2.2.blend.

CTBOpITE MOgEenb pakeTw, WO CKNagaeTbCs
3 YOTUPBLOX LMMIHAPIB i KOHyca (man. 2.20, 6).
36epexiTb NPOeKT y Bawii nanui y danni
3aBAaHHA 2.2.3. blend.

cs 3 Tpbox cdep UV, KoHyca Ta ABOX ikOC-
dep (man. 2.20, 8). 36epexiTb NPOEKT y Ba-
Wi nanui y dpanni 3aBaaHHA 2.2.4.blend.
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5*. Nocnigntb 0COGNMBOCTI BUKOPUCTAHHSA PIi3HUX (HCTPYMEHTIB MNEepPEMILLEHHSI
00’ekTiB Ta iX eneMeHTiB kepyBaHHsA B peagakTopi Blender. 3pobiTb BUCHOBKM,
SKi nepeBarn gae BUKOPUCTAHHS KOXXHOTMO 3 iHCTpyMeHTIB. [igroTynte Tekctose
NOBILOMITEHHSI 3 MOSICHEHHSAAM 0COBNMBOCTEN BUKOPUCTAHHS iHCTpyMeHTiB. 30e-

_ pexiTb AOKYMEHT y Balliin nanui y anni 3aBaaHHA 2.2.5.docx.

', 6*. NpoBeniTb AOCNIOKEHHS WOAO BUKOPUCTAHHA «rapsiumx» Knasill Ansi BUKOHaH-
HS onepauin nepeTBopeHHsa 06’ekTiB y pegakTopi Blender. BusHaute ta nosc-
HiTb pe3ynbTaT NOCMiJOBHOMO HATUCKaHHS «raps4voi» Krasilli, Nitepu 3 no3Ha-
YEHHSsIM KOOpAMHATHOI oci Ta yncna. CTBOpiTb NMpe3eHTaLilo 3a pesyrsratamm
OOCNIMKEHHs Ta NigroTynTe ycHe noBigoMneHHs. 36epexiTb Npe3eHTauilo y Ba-
Win nanui y gpanni 3aBaaHHs 2.2.6.pptx.

L?kl 7*. TlopiBHANTE MOXNMBOCTI 3MiIHEHHS PO3MipiB 00’EKTIB 3 BUKOPUCTAHHAM iHCTPY-

MeHTa MacwTab E y 3BUYaHOMY CTaHi Ta nicnst Bnbopy komaHam Macwuta6

KniTkoro B MeH0, LLO BigKPUBAETLCS Nif Yac YTPMMYBaHHS HATUCHYTO MiBOI
KHOMKW MULLI 33 HaBeAEHHS BKa3iBHUKA Ha KHonky MacwTab. CTBOpiTh NpeseH-
Tauito 3a pesynsratamu AOCMiAKeHHs Ta NigroTynTe ycHe nosigomneHHs. 36e-
pexiTb Npe3eHTauilo y Balwlin nanui y dpanni saBaaHHA 2.2.7.pptx.

2.3. Po6Gora 3 rpynamu o6’ekTiB. PeHOepuHr TPUBUMIPHOI CLieHM

1. Axkumu cmocobamu B pegaxTopi Blender mosxkHa 3miHOBaTH TOYKY Iiepe-
TIALY CIleHu?

2, fdkumu cmocobammu B penakTopi Blender mosxHa Bupimmtum 006’ekT? ki
MIEPETBOPEHHS 3 HUM MOYKHA BUKOHYBATH?

3. AAkumu cmocobamu B pemaxTopi Blender mo:xkHa sMiHOBATH 3HAUEHHS
BJIACTUBOCTEN 00’€KTiB?

Mig yac ctBopeHHs 3D-mogenen moxe BuHMKATK notpeba y BMKOPUCTaHHI Of-
HakoBux o6’ekTiB. Hanpuknag, y mogeni ctona — YoTMpU OQHAKOBI HiXKW, a Yy Mofe-
ni aBTomobinsa — 4oTupu ofgHakoBux Koneca. LLo6 He cTBoptoBaTU Ta HanaliToBYyBa-
TW 3HAYEHHs1 BNACTUBOCTEN KOXHOIO 3 LnX 06’eKTiB OKpEMO, MOXHa ckonitoBaTtu abo
Ayo6noBaTn (KNOHyBaTH) OANH NonepeaHbLO CTBOPEHUN 00 eKT.

KonitoBaHHs BUAineHoro o6’ekta BUKOHYETHCA aHanoriyHo 4O LUMX onepauin B iHLWKX
nporpamax:

e HaTMcKaHHAM cnonyyeHHa knagiw Ctrl+C ans konitoBaHHA Ta Ctrl+V anga Bctas-

NEeHHs Ha CLeHy CTBOPEHOI Konil;
e BuBopom komaHg KonitoBatn O6’ektn Ta BecTtaButM OG’€KTM KOHTEKCTHOrO
MeHto 00’eKTa.

OnopHa To4ka OTpMMaHoro B Takui cnocib ob’ekta Byge posmilleHa B Tih camin
TOYLi, WO i UEeHTp noyaTkoBoro ob’ekta, Tomy, Wwob nobaymTn HoBUIN OB’eKT, Bigpasy
nicns BCTaBMEHHs NOro NOTPIGHO NEepemMiCTUTU B iHLLY TOYKY.

o6 moxHa 6yno BubupaTtn ans konii MicLle po3MilLleHHs Nig Yac i CTBOPEHHS, Mo-
TpiGHO BMKOHATK onepadito ayontoBaHHA 06’ekta. [ng uboro cnia:

1. Buginutn ob’ekT.

2. Bubpatun komaHgy [ly6ntoBat 06’€KTU B KOHTEKCTHOMY MEHI0 06’ekTa.

3. lMepemicTuTn 06’eKT y TOUKY, A€ NOTPIOHO PO3MICTUTM KOMito, NEPEMILLyOYN BKa-

3iBHUK.



3D-rpadpika

4. KnauHyTu niBy KHOMKY MWLLI.

Akwo nicna Bu6opy komaHay Oy6nioBaTy 06’€KTU HATUCHYTU Ha KraBsiaTypi knasi-
Ly 3 MO3HAYEHHSIM OCi KOOPAMHAT i BBECTU YNCIIO, TO Konis Oyae nepemilieHa B TOUKY
3 yKasaHOK KOOpAMHATOK MO 3afaHin oci. KoopanHatu No iHWKUX ocax 3anuiiaTbCs
Taki cami, Sk y novaTkoBoro o6’ekrta. [ns dikcauii oTpMMaHOro nonoXeHHs noTpibHo
HaTUCHYTW knasiwy Enter.

KomaHga KOHTeKCTHoro meHio [yb6nioBaTu MOB’SA3aHO BUKOPUCTOBYETLCA ONS
CTBOPEHHSI Korii, sika 6yae 3MiHOBaTU CBOKO (hopMy OAHOYACHO 3i 3MIHEHHAM hopMM
no4yaTkoBOro ob’ekTa, Hanpuknag, nig Yac AogaBaHHSA HOBUX rpaHen abo 3MiHEHHS no-
NOXXEHHS BEPLUMH Ta iH., ane He nig Yac maclutabyBaHHS.

Bu BxXe 3HaeTe, WO AN BUKOHaHHA Oyab-Akoi onepadii 3 06’ekToM MOro noTpibHo
crnovyaTtky BUAINMTU. TakoxX MOXHa BUZINUTK i rpyny oO’eKTiB ANst 04HOYACHOro BUKO-
HaHHSA 3 HUMK onepauii NepeTBOPEHHS.

Buainutn rpyny o6’ekTiB MOXHa pi3HUMK cnocobamu:

e HaTUCHYTW KnaBiwy A (aHrmnincbka) ons BUAINEHHS BCiX 06’ eKTiB CLUEHN;

e Bubpartn kHonky Bubip Kopobkor E Ta BUAINUTK rpyny oOG’eKTiB MpoTAry-

BaHHAM NpsAIMOKYTHOT obnacTi y BikHi 3D-ornsgy. O6’ekt 6yne BuaineHo, SKwo
Oyab-sika MOro YacTuHa noTpannsae B 00nacTb BUAINEHHS;

e BMOMpATU Ha CLieHi 06’EKTN MO OAHOMY 3 HAaTMUCHYTO knaeiweto Shift;

e Bubupatm B obnacti CTpykrtypaTop iMeHa o6’ekTiB MO OQHOMY 3 HAaTUCHYTOH
knasiweto Ctrl;

e Bubpatn B obnacti CTpykTypaTop iM’s nepLuoro o6’ekta rpynu, HaTUCHYTU Kna-
Bilwy Shift i BMOpaTh iM’a ocTaHHbOro 06’ekTa 3 rpynu, SIKLLO Li iMeHa po3Tallo-
BaHi nopy4

Ta iHWe.

LLlo6 3HATM BUAINeHHs, JocTaTHbO BUOpaTn byab-aKy Touky y BikHi 3D-ornsaay.

O6G’ekTM Ha cLeHi MOXHa 3rpynyBaTu, 3agaBLuv ;
ansa rpynn ob’ekTiB 6aTbKiBCbKMW OG’EKT, LLO pPO- [ Kanesiuin Cuerin
OuTb Ui 06’ekTM cnopigHeHUMW. Hanpuknag, cTBo- v {3 coltection = on
PIOIOYM MOZESNb CHIroBMKa, MOXHa 3pobutn 6atb- | » B B o0
KiIBCbKMM 00’€eKTOM cdepy, IO MOLENOE TONoBY, s Pum G © 0
a CrnopiaHEHMMM 40 HbOTO Oui, poT i Hic (man. 2.21). | * 7 ronosa en
3 ycima cnopigHeHUMn o6’ekTamMy OAHOYACHO T ronoss
MOXKHa BUKOHyBaTW ornepaLii NepeTBOpPeHHs, SKLLO | P VAL iy
BUAINUTM nuwe OaTbkiBCbknii 06’exT. B ogHomy U= g i g g:
NPOEKTI MOXe OyTU KinbKa Pi3HMX rpyn CnopigHeHnX | ! : @ f w o0
ob’ekTiB. | 35T s on
LWo6 cTBopuTM rpyny crnopigHeHux ob’ekTiB, Mno- . B
TpibHO: | s gt &6
1. Buginutun o6’ektn, siki NoTpibHO 3pobuTK cno- [ v Tz T oB
piaHeHMMn. OcTaHHIM nNOTPIOHO  BUAINUTYK I e Fyve F o0
00’eKT, SIKUI BBaXXaTUMETbCS 6aTbKiBCbKUM.
2. Bubpatu kHonky OG’eKT y rpyni iHCTPYMEHTIB 3
BMGpaHoro pexnmy pobotu 3 ob’ekTamu. Maan. 2.21. T'pyun
3. BukoHatu lMpupioHeHHss = O6’ekm. cropigHeHnX 00’€KTiB

B obsacti CTpykTypatop

67
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lpyna cnopigHeHnx O0’ekTiB 3a 3amMOBYyBaHHAM MO3Ha4aeTbcsl B obnacti CTpyk-
TypaTtop imeHem GaTbkiBcbkoro ob’ekta. Cnncok oO’eKTIB rpynn MoXXHa po3ropHyTw/

3ropHyTU, BUOpaBLUM KHOMKM  ® / ¥ nopyd 3 imeHem GaTbkiBCbkOro o6’ekta B obnacrTi

CrtpykTypartop.

Yci cnopigHeHi 06’ekTV 3anuwaTbC He3aneXHUMKN Ans BUKOHaHHS NepeTBOpeHb
3 HUMW Ta 3MIHEHHS 3HAYeHb iX BNacTMBOCTEN.

[nsi BuBeaeHHst o6’ekTa 3 rpynu cnopigHeHnx 06’exTiB NOTPIOHO y NOro KOHTEKCTHO-
My MeHt0 B rpyni komaHg MpupigHeHHA BMOpaTn KomaHgy 34McTUTU npeaka.

O6’cO0HaHHs 2pynu o6’cekmie 8 0OUH

Kinbka 06’ekTiB MO)Ha 06’€4HaTN B OOWH, AKLLO
npv noganbLoMy OMNpauloBaHHI Mogeni iXHe B3a-
€MHE pO3TallyBaHHS Ta 3HAYeHHsi BnacTUBOCTEN
OKPEMUX 3 LMX OO’EKTIB HE MOBMHHI 3MiHIOBATUCD.
O6’eaHaHHsA € 3acobom 3anobiraHHs Big Heobepex-
HUX Oin KOpUCTyBaya, sKi MOXYTb CMOTBOPUTU BXe
po3pobneHy YacTuHy Mogeni. Y To camuii Yac, nic-
nsi 06’eAHaHHS YTBOPHOETLCA OOUH OO’EKT, YacTuHU
SIKOro nepectalTb OyTU okpemumun ob’ekTamm Ta
3HUKaTb 3 obnacTi CTpykTypaTtop.

Ha mantoHky 2.22 306paxeHo 00’eKT, SKuii yTBO-
puBCA nicna o6’eQHaHHSA TPbOX KOHYCIB i LnniHAapa,
Ta 3acTocyBaHHS A0 obG’egHaHoro o6’ekta iHCTpy-
MeHTa MNepemilleHHs.

[ns o6’eaHaHHNA 00’ekTiB B 0AuH cnia;

1. Buginutu rpyny ob6’ekTiB, siki noTpibHO 06’eq-

HaTu.
2. Bubpatu kHonky OG’eKT y rpyni iHCTPYMEHTIB
BUOpaHoro pexxmmy pobotn 3 o6’ekTamu.

3. Bubpatu komaHay CrnomnyueHHs. Man. 2.22. O6’epnanns

YTBOpeHuin o6’ekT Byae mMatu iM’'S OCTaHHBOrO 00’eKTiB B OMH
BUAINeHoro o6’ekTa. 38epHimeb yeazy: aBToMatniHe | 1 3aCTOCYyBaHHA
pO3AiNeHHs 06'eaHaHoOro 06'ekTa Ha cknaaosi B pe-  LHCTPYMenTa Ilepemimenss
paktopi Blender He nepenbayeHo. BiamoBuTucs Big
NOMUNKOBOro 00’€HAHHA MOXHa nulle BigMiHOM
onepauin (Ctrl+Z).

BupieHroeaHHs1 06’°ekmie

Y pepnakTopi Blender moxHa BukoHaTu onepadii BUpiBHIOBaHHS 00’€KTiB BiAHOCHO
niHin citkm, 3D-kypcopa abo iHwwmx 06’ekTiB. Lie 3abe3neuye 3py4Huin cnocid posmiLeH-
Hs1 OMOPHUX TOYOK BUOPaHUX 00’EKTIB Y BU3HAYEHUX TOUKAX CLIEHM.
KomaHau onsa BMKOHaHHSA umx onepauii mictatbcs y meHto Migxon kHomkn O6’ekT
3 iHCTpPYyMeHTIB BUBpaHoro pexumy (Man. 2.23). Micna 3acTocyBaHHS kOMaHg, 4O BUAI-
neHoro ob’ekta Byge oTpumMaHO Takum pesynberar:
e komaHaa BubpaHHsa go CiTkm — onopHa Touyka 06’ekta Oyae posmilleHa y Hait-
Onvk4nM Jo Hel ToYli NepeTuHy MiHin CiTKu;

e koMaHga BubpaHHa oo Kypcopa — onopHa Touka ob’ekta Oyge posmilleHa
y noauii 3D-kypcopa;

e koOMaHga BubpaHHA fo AKTMBHOrO — OrnopHa To4yka 00’ekTa Oyae po3milleHa
B LIEHTpI iHWOro 06’ekTa, Sk OyB BUGINEHUA OCTaHHIM.
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Maan. 2.23. Komaugu menro Iligxon KHonku O0’€KT

llioeczomoeka 0o peHOepuHay

3o0bpaxeHHs oTpuMaHoi mogeni moxe ByTn 36epexeHo y rpadiyHomy danni. Ans
LbOro NoTpibHO BMKOHATW Onepawiio peHAePUHIY — BUMarnbOoBYBaHHS BUMNSA4y Mogerni
npu nornsai Ha Hei Yepes o6’ekTuB kamepu. Lis onepauis Bumarae 3Ha4yHux obumcrto-
BanbHUX pecypciB KOMM'IoTepa, TOMy CroYaTKy BapTO BUKOHATU NOMNepeaHin nepernsag
BUAY CLeHU yepesd kamepy. [Ins uboro moxHa Bubpatu kHonky lMepemkHyTu ornsp

Kamepu | abo HaTUCHyTW knaBiwy 0 Ha 4oOATKOBIV LMAPOBIN KNasiaTypi.

Burnsag cueHu y 3BuyanHomMy pexumi Ta npy nepernsagi yepes o6’ekTnB kamepu Ha-
BeJEeHO Ha ManoHOK 2.24.

Maun. 2.24. Burasapn ciieHu y 3BUUYAWHOMY pesKuMi (3J1iBa) Ta mIpu Imeperaani uepes
00’exTUB Kamepu (cIpaBa)

lMicna nonepeaHbLOro nepernsagy crtae 3po3yMifium, ik NOTPIOHO 3MiIHUTK MONOXEHHS
Kamepu Ans oTpumaHHs 6akaHoro pakypcy nepernsgy 306paxeHHsi. Hanpuknag, ons
HaBe[EeHOI Ha MarntoHKy 2.24 mogeni NoTpibHO 3MIHUTK MOMOXEHHSA KaMepu Tak, LWob
B Kagp noTpanuna BepLUnHa BEPXHbOIO KOHyca.
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[lna 3MiHEHHS NONOXeHHs Kamepw crig;
1. Bubpatu o6’ekt Camera B obnacti CTpykTypartop.

2. Bubpatu Bknagky BnactuBocTti flaHux O6’ekta m B obnacTi BnacTtuBocrTi.

3. 3MmiHnTK 3HayeHHs B nonsx PokycHa BigcTtaHb, 3cyB no X, 3cyB no Y ans
OTPUMaHHS1 KOPEKTHOIO 300paXkeHHs B Kaapi.
Burnag cueHu nicns BUNpaBrneHHSA MOMOXEHHS KamMepu Ta 3MiHEHHS ii hOKyCHOT
BifiCTaHi HaBeAeHO Ha MarntoHKy 2.25.

Maan. 2.25. Burasan ciieHu miciasa 3MiHeHHS IIOJIOKeHHS KaMepu

HacTynHuin Kpok MigroToBkM OO PEHAEPUHIY — Lie NepeBipka OCBITNEHOCTI Mmoaeni.
OCBITNEeHHSA CUEHM Yy 3BUYaAMHOMY pexnMi nepernagy He Bignoeigae Tomy, wo Oyae
OTPMMaHO MiCNs PEHAEPUHTY, Nif Yac SKOro BPaxXOBYETLCH MOMOXEHHS Ta MOTYXHiCTb
Dxepen ceitna. Pexxnm nepernsagy o6’ekTiB MOXHa 3MiHUTU 3 BUKOPUCTAHHSAM iHCTPY-

MEHTIB, PO3MilleHNX y BepxHboMY npaBomy KyTi BikHa 3D-ornsgy
OcobnueocTi pexumie nepernagy 06’ekTiB HaBegeHo B Tabnuui 2.4.

Oco6nuBocTi pexumiB nepernsigy o6’ekriB

80Ol

Tabnuus 2.4

KHonka eu6opy pexumy

Oco6nusocmi nepeansidy

lMpuknad

MepemkHyTH MpocBivyeHHsA

lMicns yBiIMKHEHHSI peXxXmMy NpocBivy-
BaHHS CTaloTb BUAMMUMMU Ta JOCTYM-
HUMW AN BUAINEHHSA YacTuHN 06’eKTiB,
NPUXOBaHi 3a iHWKMK 06’ekTammn

Kapkac

BigobpaxaeTbcsi nuwe kapkac 00’ek-
Ta — 1ioro pebpa. AKLo yBIMKHEHO
peXnMM NpocBidyBaHHS, TO Bigobpa-
XalTbcs yci pebpa 06’ekTa, AKLWOo
BUMKHEHO — nuiie pebpa nepeaHboi
YacTuHM 06’ekTa
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lMpodoexeHHss mabnuui 2.4

KHonka eu6opy pexumy Oco6nueocmi nepeansidy lpuknad
D Pexum nepernsaagy o6’ekTiB 3a 3amoB-
YyBaHHAM
CyuinbHum
m Pexxunm BigobOpaxxeHHs maTepianis,
SIKi BUKOPUCTOBYHOTLCS 41151 MOKPUTTS

MNepenornan Matepiany | nosepxHi mogeni. BctaBneHi 06’ektu
He MatoTb MaTepiany 3a BUKMHOYEHHAM
Kyba, SIKMI pO3MILLEHO Ha CLiEHi 3a
3aMOBYYBaHHSIM

Pexxnm BigobpaxkeHHs1 mogeni 3 ypa-
XyBaHHSIM OCBITIIEHHS AXepenamm
PenpgepeHe CBiTNa, pO3MiLLEHMMHW HaA CLiEHI

Mig yac nigrotoBkn 40 peHOEepPVHry NOTPIGHO NobaunTh BUMMNA cLueHU Yepes 00 ’ek-
TUB Kamepu B pexumi PeHaepHe.

Ha mantoHky 2.26 HaBefeHO BUMMa4 mogeni nig yac nepernagy B pexumi Cyuinb-
HUK (3niBa) Ta B pexumi PeHaepeHe yepes3 00’ekTUB kamepu (cnpasa).

l"lf“-"—l _[_"l

e Vi [ v mnn
11| Codet ot | Carvarn

Maan. 2.26. Buraan mogeni B pexkumax Cyninasauii (31iBa) Ta Pengepene (cupasa)

Ha mantoHky 2.26 BUAHO, WO [XXepeno OCBITINIEHHA AA€ BENUKI TiHi, @ cTOBOYp AnnH-
KM He OCBITNeHun B3arani. Lle MoxxHa 3MiHUTKM BMNpaBNEeHHAM MOMOXEHHSA NaMnu Ta
3MiHEHHSIM T NOTYXXHOCTI.

L
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Po3milleHHs mpkepena caiTna MoXHa 3MiHUTU, [kwo BubpaTtn o6’ekt Light B obnac-
Ti CTpyKTYypaTop i BuKopuctatu Oyab-saki cnocodbu ans moro nepemiweHHs. Ons pery-
NIOBAHHSA MOTYXXHOCTi flaMnu NoTpidbHO BMOpaTu Bknagky BnactuBocTi [laHnx O6’ek-

Ta m B obnacti BnactuBocTi Ta 3MiHUTK 3Ha4yeHHs B noni CteniHb. Burnaa moaeni

yepes3 00’eKTUB Kamepw Micrsi 3MiHEHHST MOTY)XHOCTI Ta PO3MilLleHHs1 [XXeperna CBiTna
HaBedeHO Ha MarltoHKy 2.27.

Mauan. 2.27. Burasan MofesIi micas HaJIalliTyBaHb OCBiTJIeHHSA

PeHdepuH2 mpueuMipHOi cueHu

Micns kopekuii OCBITNEHHA Ta NOMOXEHHSA Kamepu Moxe OyTM BMKOHAHWA peHae-
pvHr. Ina peHgepviHry cnig BukoHatn PeHOep — PeHOep 306pakeHHs1 abo HaTUCHY-
TV knasiwy F12.

3eepHimb ysaey: peHoepviHr notpebye 3HaYHMX pecypciB KOMM'lOTepa, TOMy nepeg,
MNOro BUKOHaHHAM BapTo 36epertu NpoexT, Wob He BTpaTUTK CBOKO poboTy.

lMicnsa 3aBepLUeHHsT po3paxyHKiB, MOTPIOHMX ANA PeHOEPVIHTY, BiAKPUBAETLCS BiKHO
PeHpep Blender 3 pesynsratamu onpautoBaHHs 306paxeHHs (man. 2.28).

Maan. 2.28. 3o6paxkenus ob6’ekra y Bikui Penmep Blender




Y uboMy BiKHi MOXHa MacliTabyBaTn 3006pakeHHs, nepeMillyBaTi MOro, ane Bxe
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He MOXIMBO 3MiHIOBaTN MOZENb i KyT ornsagy.
[nsa 36epexeHHst oTpumaHoro 3o06paxeHHs noTpibHo y BikHi PeHaep Blender:

1.

BukoHatn 3o6paxeHHs = 36epeamu (36epeamu siK).

2. Bubpatu y BikHi Mepernag danny Blender nanky ons 36epexeHHs.

3. YBectu B none HasBa dranny iMm’'a canny 3amicTb iMeHi 3a 3aMOBYYBaHHAM
untitled.png.

4. Bubpatu B cnucky ®opmat canny ogvH 3 AocTynHuUx cpopmartie rpadivyHoro
daviny (man. 2.29). 3a 3amoB4yBaHHAM NpornoHyeTbes popmaT PNG.

5. Bubpatu kHonky 36epertu 306paxeHHs.

T Flaperang gaday Bender = =] 3

Maun. 2.29. BikHo 30epekeHHA (paiiay 3 300parkeHHIM

lpauroemo 3 komn’10TeEpom )

3aBaaHHA. CTBOpiTb MOAENb MiCOBOI ransiBUHW, Ha SKi PO3TaLUOBaHO 4 SAMNUHKK
pi3Hux poamipis (Man. 2.30).

Maan. 2.30. 3pa3ok AjA BUKOHAHHSA 3aBJaHHA
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1. CTBOpiTb MOZenb OAHIEl ANUHKWA, BUKOPUCTaBLUM onepadito oybnioBaHHS ene-
MEHTIB.

1.
2.

3.

11.

12.

. 36inbLTe BCi po3mipu cepegHbLoro koHyca B 1.2 pasa, Bu-

. 36inbLuTe BCi pO3Mipy HWXHLOIO KOHyca B 1.5 pasn, BUKO-

. Jopante go mogeni uuniHap.
. YcTaHoBITb 3Ha4eHHs 0.2 po3mipie uuniHgpa no ocax OX

BigkpunTe nporpamy Blender i CTBOpiTb HOBUI NPOEKT.
Buganite 3 BikHa 3D-ornsgy ky6. [Ins uboro BuginiTb MOro Ta HaTUCHITbL
knasiwy Delete.
YcraBTe y BikHo 3D-ornsay KoHyc.
Mpopy6ntonite BCTaBneHun o6’ekt. [nsa uboro:
BnbepiTb y KOHTEKCTHOMY MeHI0 o6’ekTa komaHay Oy-
onoBaTn 00’€KTH.

2. lMepeMicTiTb BKasiBHUK ﬂ Bropy Tak, o6 HOBMI KO-

HYC nepekpuBaB BepLUMHY nepLuoro (man. 2.31).

3. KnauHiTb niBy KHONKY MuLLUi.

BupiBHANTE OTpUMaHWI KOHYC BIAHOCHO MiHiN CiTkW. [Ong
uboro BUbepiTb kHonky O6’eKT i BUKOHawiTe lMidxon = Bu-
6paHHsA Ao Cimku. 3BepHiTb yBary Ha 3MiHy KoopauHaT
KoHyca B rpyni Po3tawyBaHHsa obnacti Bnactusocri. Maun. 2.31
MpooybnionTe KOHYC LWe pas, POo3MICTUBLUM APYry KO- T
nito Tak, Wob BOHA nepekpvBana BepLUMHY NepLloi Korii
(man. 2.32), BupiBHaNTE 06’€KT BiAHOCHO MiHilN CITKN.

KOPMCTOBYIOYM eneMeHTn KepyBaHHA obnacti BnacTtuso-
CTi.

PUCTOBYHO4UN elfieMEeHTU KepyBaHHA obnacti BnactuBocrTi.

Ta OY.

MepemicTiTb UMNiHAP Tak, Wob NOro HWXHIV kpaw Bys ony-
LLEHWI HWXKYe Bi OCHOBWU HWXHLOTO KOHycCa i 306paxaB
CTOBOYp AMNVHKN.

MepernsHeTe BUA cnepeny, cnpaea, 3BepXy Ta 3HM3Y OT-
puMaHoi Mogerni, 3a NoTpebu nepemicTiTb 06’ekTM ansa Bu- Mauan. 2.32
npaeneHHs iXHbOro B3aEMHOTO PO3TallyBaHHS.

2. CtBopiTb rpyny cnopigHeHux o6’ekTiB 3i BCTaBneHMx 06’eKTiB i NepemicTiTb CTBO-
peHy rpyny. Ons ysoro:

BwuainiTe yci BcTaBneHi 06’ektn, Bubupatoum ixHi imeHa B obnacti CTpykrypa-
TOp 3 HatucHyTot knasiweto Ctrl. OctaHHIM BUBEPITL iIM'A BEPXHBOIO KOHY-
ca. 3BepHiTb yBary Ha 3MiHy KONbOPY WOro BUAINEHHS ()KOBTWIA KOMip).
Bubepitb kHONKy OG’€KT Yy rpyni iHCTPYMEHTIB BUBPAHOrO pexumy, BUKOHaN-
Te MpupidHeHHs1 = O06’c¢km. 3BepHiTb yBary Ha BigoOpaxeHHs B obnacTi
CTpykTypaTop iepapxii 06’ekTiB.

BubepiTb KHOMKY  ® Yy pAOKY 3 iMeHeM BaTbKiBCbKOro 06’ekTa, LWoO po3ropHy-

TV CMMCOK NignopsaKkoBaHMX 00 eKTIB.

MepenmeHyrTe GaTbKiBCbkU 06’€KT. [1na LbOro ABiYi KNauHiTe Ha iMeHi 6aTb-
KiBCbKoro ob6’exta B obrnacti CTpykTypaTop, yBeaiTb iM’'a S/1UHKa Ta HaTuc-
HiTb Knasiwy Enter.

MepemicTiTb MOAENb ANUHKM Ha AesKy BiAcTaHb BNiBo y3goBx oci OX. Ons
LUbOro BuUAINiTb 6aTbKiBCbKUA OG’EKT, BMOEpPiTb IHCTPYyMeHT lMepemiweHHs

ﬂ Ta NepeTArHiTe MoAens y3aoBx oci OX, BUKOPUCTaBLLM YEPBOHY CTPIrKY.
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10.
1.
12.

3D-rpadpika

Mpopy6ntonite cTBOpEHY Mogenb ANVHKA. [ns uporo:
1. Buainite yci enemMeHTn Mogerni SnvHkK, BubpaeLwwim KHonky Bubip kopo6koto

ﬂ Ta BUOINMBLIK rpyny ob’ekTiB npoTaryBaHHAM y BikHi 3D-ornsagy nps-

MOKYTHOI 0bnacTi, y kil MiCTATbCSI BCi 06’EKTW.
2. Y KOHTEKCTHOMY MeHI Byab-SKOi BUAINEHOT YacTMHN BMGepiTb komaHay Ay-
6nioBaTn 06’€KTH.

3. lMepeMicTiTb BKa3iBHNK ﬂ Ha OesKy BiAcTaHb BNpaso.

4. KnauHiTb niBy KHOMKY MWLLI.

3BepHITb yBary Ha KifnbKiCTb Ta iMeHa yTBOpeHux 00’ekTiB B obnacTti CTpykTypa-

TOp, iIX CNOPIOHEHICTb MiX COBO10.

O6G’egHaliTe eneMeHTV OTPMMaHOi Konii, NnepeMicTiTb i MmacliTabyliTe yTBOPEHWI

06’exT. Ins uboro:

1. Buginite yci enemeHTn yTBOpPEHOT KOnil.

2. BubepiTb kHoMKy O6’eKT i KOMaHay Cnony4eHHs. 3BEPHIiTb yBary Ha 3MiHeH-
HS KOHTYPY BUZINEHHS, Ha iM’A yTBOpeHOoro ob’ekTa.

3. lNepemicTiTb yTBOpEHUin 06’eKT Ha AesKy BiacTaHb y3goex oci OY.

4. MacwrtabynTe 06’ekT. [Anga uboro Bubepitb iHCTpymeHT Macwitab m i 3MeH-

LUTEe BMCOTY SANUHKN, NOTATHYBLUW CUHIA Mapkep.

5. lMpogy6niorite o6’eaHaHy Modenb ANWHKK We OBiYi, NepeMmicTiTb i macwTa-
OyiTe oTpMMaHi Korii.

6. YcraeTe y BikHo 3D-ornsiqy nnowimHy Ta MacwrtabynTe ii, wob yrsopunacs
NMOBEPXHS ransiBUHK.

7. TlepemicTiTe Mogeni AnMHOK TakK, Wo6 iXHi OCHOBU Bynu pPO3MiILLEHi Ha PiBHI
nnowwHu. MNepernsHere BUA cnepeay, cnpasa, 3BepXy Ta 3HU3Y OTPMMaHOI
mMogeni, 3a noTpebn nepemicTiTb 00’eKTU AN BUMPABMEHHS X B3aEMHOMO
po3TallyBaHHS.

8. Hanawrtywnte Burnag mogeni npu nepernsai vyepes o6’ektuB kamepw. [ns
LbOro:

1. MNepernaHbTre BUrNS4 mogeni Yepes 06’eKTUB KaMmepu, HaTUCHYBLUW KNaBi-
wy 0 Ha umdpoBin knasiaTypi.

2. 3MiHiTb NONOXEHHs Ta (POKyCHY BiACTaHb Kamepu Tak, Wob moaens nomi-
cTunacb y kagpi. [ns uboro:
1. Bubepitb 06’ekt Camera B obnacti CTpyKTypartop.

2. Bubepitb Bknagky BnactusocTi [laHnx O6’ekTa B obnacTi Bna-

CTUBOCTI.
3. 3miHonTe 3HayeHHs B nonsx DoKycHa BiacTtaHb, 3cyB no X, 3cyB
no Y 0 OTpMMaHHS KOPEKTHOrO 300paKeHHs1 B Kaapi.
HanawTyiiTe OCBITNEHHS CLUEHM ANsi KOPEKTHOIO BijoOpaXXeHHs1 Mogeni npu ne-
pernsagi Yyepes o6’ekTMB kKamepu. [1ns upboro:

3. YBIMKHiITb pexvm PeHpepHe, BUOpaBLUM BiAMOBIgHY KHOMKY pexumy ne-
pernagy ob’ekTiB.

4. BubepiTb 06’ekT Light B 06nacti CTpykrypartop.

5. 3MiHiTb poamiweHHs o6’ekta Light Ha cueHi ans 3abesnevyeHHs piBHOMiIpHOTO
OCBITIIEHHS MoAeni.

36epexiTe NPoeKT y dhanni 3 imeHem BnpaBa 2.3.blend.

BukoHaiTe peHaepwuHr, HaTUCHYBLUK knasiwy F12.

MepernsiHeTe oTpMMaHe 306paxeHHs1, 3a NoTpebn macwTabynTe noro ons nepe-

rnagy BCiel moaeni.
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13. 3b6epexiTb 300paxeHHs y Bawii nanui y cdanni BnpaBa 2.3.png. [nsa uboro
y BikHi PeHgep Blender BukoHante 3o6paxeHHs1 = 36epeamu, yBediTb iM's
Ganny BnpaBa 2.3, BUOepiTb KHONKy 36epertn 306 paxeHHs.

14. 3akpwuiite BikHO PeHpep Blender.

15. 3akpwunTe BikHO nporpamu Blender.

@ HariBaxxauBiwe B LbOMY MyHKTI

O6’extn B pepakTopi Blender moxHa konitoBaTu Ta ayontoBatu. KonitoBaHHA BU-
JineHoro ob’ekTa BUKOHYETbCS aHamnorivyHo Ui onepauii B iHWKWX nporpamax. lig vac
onepauii AybnoBaHHA BiAbYBaETLCA OQHOYACHO i CTBOPEHHS KONil, i il pO3MiLLEeHHS Ha
CLIEHi.

Ipyny o6’ekTiB MOXHA BUAINUTU pi3HMMK cnocobamu Anst OQHOYACHOIO BUKOHAHHSA
3 HAMW onepaLin NepeTBOPEHHS.

O6’ekT Ha CuUEHi MOXHa 3rpynyeaTtu, 3agasLlum Anst rpynu o6’ekTiB 6aTbKiBCbKUM
06’eKT, o pobuTthb Ui 06’ekTn cnopigHeHMMuU. 3 ycima cnopigHeHMMmM ob’ekTaMu of-
HOYACHO MOXHa BMKOHYBaTW onepaLii NepeTBOPeHHs, AKLWO BUGINUTU nuwe BaTbKis-
CbKu1In 0B’EKT.

Kinbka o6’ekTiB MOXXHa 06’egHaTM B OOMH, AKLLO NpY NoAarnbLUOMYy OrnpauoBaHHI
Mogeni ix B3aeMHe po3TallyBaHHA Ta 3HAa4YEHHS BNACTUBOCTEN OKPEMMX 3 X 00’EKTIB
He MOBWHHI 3MiHIOBaTUCA.

Y pepnakTtopi Blender moxHa BMKOHaTK onepalii BUpiBHIOBAHHA 00’€KTIB BiAHOCHO
niHin citkn, 3D-kypcopa abo iHwwnx 06’ekTiB. Lie 3abesneuye 3py4Huin cnocid posmilLeH-
HS1 OMOPHUX TOYOK BUOpaHMX 00’eKTIB Y BU3HAYEHNX TOYKAX CLIEHMW.

lMepen NoYaTKOM BMKOHAHHSI PeHAEPUHIY — BMMarnbOBYBaHHSA BUMMSAY mogeni npm
nornsgi Ha Hei Yepe3 00’eKTMB Kamepu — NOTPIOHO BUMBPaTN MONOXEHHSA Ta POKYCHY
BiCTaHb KaMepu, a TakoX BUOpaTH PO3MILLIEHHSI Ta NOTYXXHICTb [Xepen cBiTna.

36epeXeHHs TPMBMMIPHOTO 300paXeHHs cTBOpeHOi 3D-Mofeni BUKOHYETLCS Y BikHi
PeHnpep Blender nicns BUKOHaHHS peHOEPUHTY TPMBUMIPHOI CLEEHN.

Aa¥ite BIAMOBIAI Ha 3anMTaHHs

1°. Axkummn cnocobamm MoxHa CTBOpUTM Konilo o6’ekTa B peaaktopi Blender? Ons
yoro e pobutn?
2°. Y Yyomy ocoBnmBocCTi onepaldii aybnoBaHHA 06’ekTiB? Sk BOHA BUKOHYETHCS?
3°. Axkumun cnocobamu MOXHa BUAINUTY rpyny ob’ekTiB y peaaktopi Blender? Aki
onepaLuii MOXXHa BUKOHATU 3 rpynoto ob’ekTiB?
4°. Y yomy nonsrae onepaLijisi CTBOPEHHSA TPynu crnopigHeHnx o6’ekTiB? Sk BoHa
BUMKOHYETHCA?
5°. Y yomy nonsirae onepaLjs 06’eqHaHHsa o6’ekTiB B 0aMH? Sk 06’eqHaTH Kinbka
006’ekTiB B 0OOUH?
6*. Aki nepeBaru Ta HegoMiKN Mae KOXeH 3i cnocobiB rpynyBaHHsi 06’ ekTiB?
7°. BioHOCHO SIKMX 0G'€KTIB MOXYTb GYyTU BUPIBHSIHI ENEMEHTM NPOCTOPOBOT MoZeni
y BikHi 3D-ornsagy? Sk BUKOHATW BUPIBHIOBAHHSA 00’€KTIB?
8°. dAki ail noTpibHO BMKOHYBaTW ANA MIArOTOBKU A0 PEHOEPUHTY TPUBUMIPHOT cLe-
HWN?
9°. dAk BUKOHATM peHAepuHr? FAki onepauii MOXHa BUKOHYBaTW 3 300paXXeHHsIM,
OTPMMaHuM y pesynbraTi pEHAEPUHTY, a SKi — He MOXHa?
10°®. Ak 36epertu y rpaciyHomy daini TpuBKUMipHe 306paxeHHs 3D-Mogeni?



W BukoHarite 3aBAaHHS

1°.

2°.

4°.

CTBOpPiITE TPMBMMIPHY MOLENb CXOOWHOK, BUKO-
pUCTOBYOYM onepauii oyontoBaHHsA, MacluTabyBaH-
HA Ta nepemiweHHs ob’ekTiB (man. 2.33). 36epe-
XiTb MPOEKT Yy Bawin nanui y danni 3 iMeHem
3aBAaHHA 2.3.1.blend Ta rpadgiyHe 3006pakeHHsI
y (hanni 3aBgaHHA 2.3.1.png.

CTBOpPITE TPUBMMIPHI Mogeni cTona Ta CTifbus
(man. 2.34). 3rpynyiTe enemeHTn Mogenew, Bu-
KOPUCTOBYHOUM CMOPIAHEHICTb 00’ekTiB. 30epexiTb
NPOEKT y Ballin nanui y danni 3 iMeHeM 3aBAaH-
HA 2.3.2.blend i rpadivyHe 300paxeHHs y danni
3aBAaHHA 2.3.2.png.

. CtBOPpITL TPUBUMIPHY MOZErb apabuHn

(man. 2.35). O6’egHawnTe enemeHTn mogeni. 36e-
pexiTb MPOEKT y Bawin nanui y canni 3 imeHem
3aBpaHHA 2.3.3.blend i rpagiuHe 300paxkeHHsi
y channi 3aBaaHHsA 2.3.3.png.

CT1BOpITH TPUBUMIPHY Moaernb paxiBHuLi
(man. 2.36). O6’egHariTe enemMeHTn Koprycy paxis-
Huui. CTBOPITb rpynu cnopigHeHux ob’ekTiB 3 ne-
peknaguH (b6aTbkiBCbKMX 06’eKTiB) i HAHM3aHMX Ha
KOXHY 3 HMX KineLb. 30epexiTb NPOEKT y BaLuii nan-
ui y channi 3 imeHem 3aBpaHHA 2.3.4.blend i rpa-
hiuHe 300paxeHHs y channi 3aBaaHHA 2.3.4.png.
CknapgitTb npeseHTauilo 3 Tabnuueto 03Hak, 3a SKn-
MU MOXHa O0OrpyHTyBaTM BMGIp cnocoby rpyny-
BaHHA oO’ekTiB y pepakTtopi Blender. 36epexiTb
npeseHTaLilo y Bawin nanui y danni 3 imeHem
3aBAaHHA 2.3.5.pptx.

. NpoaHanisynte cnocobu BuAaineHHsa rpynu ob’ex-

TiB, AKi 3ab6e3neyye iHCTpymeHT Bubip kopobkoto,
SKLIO YTPUMYBATU HATMUCHYTOK KHOMKY H Ta BU-
OupaTtn y MeHo pi3Hi KoMaHau BuaineHHsa. CTeo-

PiTb Y TEKCTOBOMY JOKYMEHTI iIHCTPYKLitO 3 ONMCOM
Pi3HMX cnocobiB BuAineHHss ob’exTiB. 30epexiTb
[OKYMEHT Yy Bawlivi nanui y dpanni 3 imeHem 3aBAaH-
HA 2.3.6.docx.

3MiHeHHsA hopMu TPMBUMIPHUX O6’EKTIB

rpyny o0’eKTiB?

Py, KOHYC, IMUJIiHAP?

3D-rpadbika

Maan. 2.36

. AxuMu cmocobamu y pemaxTopi Blender mMo)xkHA BUOIIUTH OOUH O0’€KT,

. 3 AKuX 00’€KTiB OyAyeThCsA MOBEPXHSA TPUBUMIPDHUX Mozeei?
. Ik yTBOpIOETHCA MOBEPXHA IpadiyHUX NPUMITUBIB, AKi MOLeIOIOTEH cde-

n
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Cnocobu 3mMiHeHHs1 hopmu mpueumMipHUx o6’ckmie

Y nonepegHix NyHKTax MU BUKOPUCTOBYBaNW TPUBUMIPHI NpUMITUBU, popmMa AKMX
Oyna BcTaHOBMEHa 3a 3amMoBYyBaHHAM. Ane iX He A0CTaTHbO AN CTBOPEHHA Moaenen
ckrnagHux o6’ekTiB. Tomy B pegaktopi Blender € 3acobu ons amiHeHHst opmu icHyto-
YNX TPUBUMIPHUX NPUMITUBIB.

Hanpuknag, 3MmiHIOYM 3HAYEHHSA BNAcTUBOCTEN TPUBUMIPHMX NPUMITUBIB, MOXHA
yTBOPIOBATU TiNa, AKUX HEMae y cTaHgapTHOMY Habopi npuMmiTuBiB pegakTopa Blender.
Tak, 3 NpUMITUBY KOHYC MOXHa YyTBOPUTU 3pi3aHuii KOHyC, nipamigdy, 3pisaHy nipamiay,
a 3i cdpepm Iko — npaBunbHUA 20-rpaHHuKK ikocaegp (Man. 2.37) Ta iH.

Mauan. 2.37. 3pisanuii KoHyC, mipamizia, spisaHa mipamiza, ikocaenp

Kpim Toro, MoxxHa amofentoBaTu 3arnmbneHHs B cepeamnHi 00’eKTiB, «BigCIKTU» iX va-
CTUHW, 3aKPYTUTKN «IBUHTOM» (Man. 2.38) Ta BUKOHaTK iHLLI 3MiHEHHS opMK OB’EKTIB.

Maan. 2.38. 3arnubiaeHHA B KOHYCi, BUZAJI€HHA BePXHBOI IIOJIOBUHU TOPA, TBUHT

3MiHeHHs bopmm 00’eKTIB MOXXE BMKOHYBATUCh 3 BUKOPUCTAHHAM Pi3HMX 3acobiB:
e MEHI OCTaHHbOI onepaLli;

e iHCTPYMEHTIB peX1MMy peaaryBaHHs;

e eKkcTpyayBaHHsM hopMu 06 €eKTiB;

e 3acTocyBaHHAM mMoaudikaTopis

Ta iHWUMM.

PosarnsHemo getanbHille KOXHUI 3 Ha3BaHMX 3acobiB.

3MiHeHHs1 hopmu 06°ckmie 3 UKOPUCMAHHSIM MEHIO OCMaHHbOT
onepauii

OpHuM 3i cnocobiB 3MiHEHHS1 3Ha4YeHb BNAacTUBOCTEN, LIO BNNMBAaKOTb Ha chopmy
TPMBUMIPHOIO NPUMITUBA, € BUKOPUCTAHHS MEHKO OCTaHHbLOI onepadii.

MeHI0 ocTaHHbLOI onepauii 3'IBNSETLCA Y HUXHIN NiBin YacTuHi BikHa 3D-orns-
Ay Bigpa3y nicna BcTaBneHHs o6’ekTiB abo BMKOHAHHSA onepauin nepeTBopeHHs. 3a
3aMOBYYBaHHAM MEHIO 3rOpHYTO i MICTUTb NuLLIE Ha3BY BMKOHaHOI onepaLil. Akwo Big-
KpWTW AOro BUOOPOM KHOMKK | = , TO MOXHA nobaymTu BNacTMBOCTI onepaLii Ta 3MiHUTH

3HAYEeHHS LUMX BNAaCTUBOCTEMN.



3D-rpadpika

MeHo OCTaHHbOI onepalii Bigpi3HAETbCA ANdA pi3HMX NPUMITMBIB Ta onepadin. Ha-
npuknag, BArMs4 MEHKO OCTaHHbOI onepauii BctaBneHHs UV-cdpepu Ta BCTaBnNEHHS KO-
HyCa HaBefdeHO Ha MarntoHKy 2.39.
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Maan. 2.39. Menro octanHbol onepartii: BcraBierna UV-chepu (31iBa)
Ta BCTABJIEHHA KOHYyca (cIrpaBa)

Y MeHI0 OoCTaHHbLOI onepadii MOXHa BCTAHOBUTW KOOPAMHATM OMOPHOI TOYKM BCTaB-
neHoro ob’ekTa, KyT MOr0 MOBOPOTY BiAHOCHO PIi3HMX OCEW i 3HAYEHHSI OESKMX iHLUMX
BMacTMBOCTEN 3anexHo Big TNy BCTaeneHoro npumitmea. Hanpuknag, ans UV-cdepu
MOXHa yKasaTy KinbKiCTb KineLb, Ha ski nodineHa noBepxHa cdepu, KinbKiCTb CerMeHTiB
y KOXHOMY KinbLi Ta pagiyc cdepun. A Ans KOHyca MOXHa 3a4aTth KinbKiCTb TOYOK, LLO
BM3Ha4aloTb MOro OCHOBY, BUCOTY KOHyCa Ta pafiycu Moro OCHOB. AKLLO paaiyc BEpXHbLOI
ocHoswu (Padiyc 2) sigpisHaTumertbea Big 0, To Byde yTBOpEHO 3pisaHnii KOHyC. A SKLLO
3MEHLUMTH KiNbKICTb BEPLUUH, TO Oyae yTBOpeHo nipamigy abo 3pisaHy nipamigy.

BukoHytoum onepadii onpauoBaHHA TPMBUMIPHUX NPUMITUBIB, MW po3rnsagann Ko-
XeH 00’ekT sk eguHe HenoginbHe uine. Takun pexnm poboTu HasmBaioTb Pexunm
06’ckTa (06’ekTHMI pexxum). Moro B penakTopi Blender BctaHoBNEHo 3a 3aMoBuy-
BaHHAM.

Y Ton camun 4Yac, NOBEPXHSA TPMBUMIPHUX NMPUMITMBIB CKNagaeTbCa 3 OKPEMUX rpa-
Hel, pebep i BEpLUMH, AKi TAKOX MOXHa nepemiwysaTtn, obeptati Ta macwtabysatu,
3MiHIOIO4YM opMy MOBEPXHi NpuMmiTMBa. Onsa Buko-
HaHHA UMX ornepadin NoTpibHO neperTn y Pexum
PeparyBaHHsA o6’ekTa.

PexvM pegaryBaHHs yCTaHOBIHOETLCA NuLLEe ANS
BuaineHmx ob’ekTiB. [na noyatky pobotu y Lbomy

W Pesum OF'exra

pexumi crig: A Peworm Ninnenws
1. Buainutu ogmH abo rpyny o6’ekTiB Ha CLUEHI. " Manosanna BepuwiH
2. Bubpatu Pe)_KMM Pe,qaryBaHH_ﬂ B CrMCKY Bu- 45 Mahicsteilis Baroudcru
Bopy pexumiB y BepxXHbOMY mniBoMy KyTi Bik- s
Ha 3D-ornsay (man. 2.40). R T
LLBMAKO MepeknoumTuca M pexmMom ob’ekta :
i PEXMMOM pefaryBaHHS MOXHa, HaTUCHYBLUW Kra- Maan. 2.40. Crimcok Bu6opy
Biwy Tab Ha knaBiaTypi. pexxumiB poboTu 3 06’€KTOM
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Maan. 241. Bikuo 3D-oraany B Pesxkumi Pegarysanusa

[Micnsa BMGopy pexmMMy pegaryBaHHsSl 3MiHIOETLCS BUIMSA BKa3iBHWKA, LOMOBHIOKTb-
cs1 HabopK IHCTPYMEHTIB BUOPaAHOro pexmMy Ta NepeTBOpeHHs1 0O’eKTiB, @ TakoX 3Mi-
HIOETBbCA BMMSAA BuAineHnx ob’exris (man. 2.41).

Ha o6’ekTax, aki 6ynu BugineHi nepeq BuGopom pexumy pegaryBaHHs, 6yayTb Bigo-
OpaxaTucs BepumnHu, pebpa Ta rpaHi.

Y pexumi peaaryBaHHs MOXHa BUKOHYBaTW NepeTBOPEHHS abo 3 OKpeMMMU BEPLLM-
Hamu, abo 3 pebpamu, abo 3 rpaHssMK 06’ekTiB. Bubip enemeHTiB NoBepxHi 06’ekTa s
X onpautoBaHHS 34iNCHIOETLCS IHCTPYMEHTaMM BUOPaHOro pexunMy — kHonkamv Bubip

BepLUUH , Bubip pebep n, Bubip rpaHen u
BuginaTtn enemMeHTV NoBepXHi 00’eKTa MOXHa, BUKOPUCTOBYHOUM iIHCTPYMEHT Bubip
KOpPOOGKOI0 - abo iHWi iHCTPYMEHTM 3 Moro cnucky. Buginutn kinbka enemeHTiB no-

BEPXHi 06’eKkTa MOXHa Kinbkoma crnocobamu:;

e yTpMMyBaTV HaTUCHYTO KnaBiwy Shift nig yac BugineHHs;

e BMUOpaTK NepLUniA 3 eNeMeHTIB, HAaTUCHYTK Ta yTpumyBaTu knasiwwy Ctrl i Bubpa-
TW OCTaHHiIlN 3 NOTPIBHMX €NEMEHTIB, SKLLIO efleMEeHTI po3TalloBaHi MopyY;

e BMUOpaTK NepLunii 3 eNeMeHTIB, HAaTUCHYTK Ta yTpuMyBaTy knasiwy Alt i Bubpatu
e OOWH 3 ereMEeHTIB, SIKLWO NOoTpibHO BMAINMTK BCi BepwUHU abo pebpa, wo
nexatb B OAHIN NOLWMHI;

e HaTUCHYTW KnaBiwy A (aHMMINCbKy), SKLWO NOTPIOHO BUAINUTY BCi ENEMEHTH.

BuaineHi enemeHTn noBepxHi MoxHa Buganutu. licna HaTuckaHHA knaeiwi Delete
Yy MEHI0, WO BigKpueTbCs (Man. 2.42), noTpibHO BMOpaTtu, ki came 3 BUAINEHMX ene-
MeHTIB OyayTb BuaaneHi. BeplunHm t1a pebpa BUAaNsaTbCA pa3oM 3 rpaHsiMm1, Ha Mexi
SIKMX BOHW po3milLeHi. [icnst BuaaneHHs rpaHen MoXHa nobadumT BHYTPILLHIO YaCTUHY
noBepxHi 00’ekTa, Lo Byna paHille ckpuTa BUAANEHUMU FPaAHSIMMU.

AKLLIO BUAINMTU Ha NOBEPXHi 00’€KTa HE MEHLLE TPbOX BEPLLUMH, TO MOXHA CTBOPUTHU
HOBI rpaHi, BUOpaBLUM B MEHIO KHOMKM BeplunHa 3 iHCTpyMeHTiB BUOpaHOro pexumy Ko-
maHgy HoBe Pebpo/l'paHb 3 BepwmH. Ha mantoHky 2.43 HaBeaeHo Burmnsg UV-cdepu
3i CTBOPEHO HOBOI MPaHHIO.
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3D-rpadika

Maan. 2.42. MeHI0 BugajeHHs €JIEMEHTiB MOBepPXHi Ta pes3yJbTaT
BUAAJIEHHA KiJlbKOX rpaHeil Ha nmoBepxHi UV-chepu

BugineHi enemeHTn noBepxHi OBG’EKTIB MOXHA TaKOX
nepemiwysatu, macwrabysatn Ta obeprati, BUKOPUCTO-
BYIOUM Ti CaMi iIHCTPYMEHTU Ta «rapsdi» Knasilu, Wwo i ang
Linnx ob’ekTiB.

Mig Yac nepeTBOpeHb 3MIHIOETLCA MOSTOXEHHA Ta PO3-
MipU He nNuLle BUAINEHNX eneMeHTIB MOBEPXHi, a 1 TUX, Lo
3'egHaHi 3 HUMKU. Ha mantoHky 2.44 HaBefeHo pesynsraTt
nepemiweHHs y3gosx oci OZ 4YOTUPbOX BUAINEHUX rpaHen
UV-cdpepu. MNoB’a3aHi 3 HUMKU pebpa Ta rpaHi «noTarHynu-
Csi» 3a NepemilleHMMmM Ta 3 HUMK TakoxX Bigbynucs nepe-
TBOPEHHS.

Binblwe onepadin 3 BepwnHaMmn, pebpamu Ta rpaHaMu
MOXHa BWKOHaTW, BUKOPUCTOBYKOUM iHCTPYMEHTU BUOpa-

Horo pexumy | Cite | Bepwuna | Kontyp | Fpane |.

ExcmpydyeaHHs1 popmu 06’ckmie

Lle oaHum cnocobom 3miHeHHSA dhopMu OO’eKTiB y pe-
Xnmi pegaryBaHHs pegaktopa Blender € ekcTpyayBaHHA
(nat. extrusio — BULLITOBXYBaHHS).

EkcTpyayBaHHA — Le npouec 3MiHEHHSA hopmMu 06’ex-
Ta LUNAXOM BUMAABMIOBAHHSA OKPEMUX €MEeMEHTIB oro no-
BEPXHi 3 yTBOPEHHSAM HOBUX BEPLLUWH, pebep i rpaHen.

Hanpuknag, sKwo Buainuth BepLunHy ob’ekta Ta BMKO-
HaT! eKCTpygyBaHHS, TO Oyde oTpumaHa HOBa BEpLUMHA,
3'egHaHa pebpom 3 noyaTtkoBoto (Man. 2.45, a). Nig vac ex-
CTpyAyBaHHS ofgHoro pebpa Oyae yTBopeHa HOBa rpaHb, 04-
HUM 3 pebep skoi Oyae novaTkoBe pebpo, a NPOTUNEXHe —
piBHE 3a OOBXWMHOK Ta naparnenbHe rhomy (man. 2.45, 6).
Mig yac ekcTpynoyBaHHS OfHiET rpaHi 6yae oTpuMaHa ogHa

Maaxn. 2.43. HoBa rpaub
Ha noBepxHi UV-chepu

Maan. 2.44. Pesynbrar
nepeMilieHHS YOTUPHOX
rpaneit UV-chepu
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HOBa rpaHb, WO piBHA i NapanenbHa NoYaTKoBIl, i Kiflbka rpaHen, Wo 3'€4HYTb novaT-
KOBY rpaHb i mapanenbHy i, i MaroTb 3 HUMK MO OAHOMY CriflbHOMY pebpy (man. 2.45, 8).

a) 0) B)
Maun. 2.45. PeayabraT eKCTPyAyBaHHA BepinuHu (a), pedpa (6) Ta rpaxi (8) Kyda
[na BUKOHaHHA eKCTpyadyBaHHA cnif:
Buginutn 06’ekT, dopMy SIKOro NOTPIBGHO 3MIHUTH.

[MepenTn B pexum pegaryBaHHS.
Buginutn enemeHTn noBepxHi 06’ekTa, Aki NOTPIOGHO ekCTpyayBaTy.

Bubpatu kHonky BugaButu perioH H

o kb=

MepeTAarHyTM Mapkep >XOBTOro KOnbopy E—J (man. 2.46) ona BuaaBnioBaHHSA

B HaMpsMKy >XOBTOI NiHii abo nepemictutn obnacte ycepeguHi 6inoro kona ans
BiNbHOro BUAABMIOBAHHSA €N1EMEHTIB Yy OyAb-SKOMY HaNpsIMKY.

6. Bubpatu iHWwi iHCTpyMeHT abo BinbHy Touky BikHa 3D-ornsay.

Micns BignyckaHHSA KHOMKM MULLI Ha Kpoui 5 fis iHCTpyMeHTa He 3aBepLUyETbCS.

AKLIO NOBTOPHO NEepemicTUTU MapKep O abo obnacTb ycepeauHi kona, To 6yae Bu-

KOHaHWI e OAMH eTan eKCTpyayBaHHsS Ta OyayTb YTBOPEHi HOBi €NeMEHTUN MOBEPXHI
ob’ekta (mMan. 2.47).

TakoX MOXXHa BUKOHATW EKCTPYAYBaHHS 3 BUKOPUCTaHHAM «rapsyoi» knasiwi E (aHrnin-
cbka). 3a Takoro cnocoby He byae 3'ABNATMCA Mapkep. [icns BUAINEHHS enemMeHTiB no-
BEPXHi Ta HaTMCKaHHA KnaBiwi E noTpiGHO nepemicTUTy BKa3iBHMK y NOTPIOHY CTOPOHY Ta
KnawuHyTu niBy KHOMKY MuLLi, LWo6 3adpikcyBatu 3amiHn. [Npu Takomy cnocobi ekcTpyayBaHHS
rpaHi BUOaBMOBaHHs BiAOyBaETLCSA NULLIE B HANPSIMKY, NEPNeHaNKYNSPHOMY 4O MITOLLMHI
ujiei rpaHi. MNicna HaTUCKaHHS NIBOT KHOMKM MULLI i IHCTPYMEHTa 3aBepLUYETLCS.

Maun. 2.46. PesyabTaT eKCTPYyIyBaHHS Maun. 2.47. PesyabTaT BUKOHAHHS
yoTupbhox rpaneit UV-chepu TPHOX MOCJiIOBHUX OIepalliil eKcTpy-
IyBaHHA I'paHi




IModin epaHeli 06’°ekma

3D-rpadbika k

IHOAi NOTPIGHO BMKOHATK AesiKy onepadito He 3 yCieto rpaHHI0 06’ekTa, a nuwe 3 i
YacTMHOW. Y TakOMy BUMAAKy rpaHb MOXHa MOGINMMTU Ha YacTWHMW, YTBOPUBLUM HOBI
rpaHi. Y Tabnuui 2.5 HaBegeHo cnocobu noginy rpaHen ob’exta B peXumi pegaryBaHHs
3 BUKOPUCTaHHSAM KOHTEKCTHOIrO MeHI0 06’eKTa, «rapsiumx» Knasill Ta iHCTPYMEHTIB ne-

PETBOPEHHST 00’ EKTIB.

Cnoco6u nopginy rpaHen o6’ekTa

Tabnuus 2.5

Cnoci6 nodiny

Onuc

lpuknad

KomaHga Moginutun
KOHTEKCTHOIO MEHI0
BUINEHOI rpaHi

BuaineHa rpaHb noginseTbca niHiamu,
napanenbHuMu pebpam, Ha piBHI YaCTUHW.
KinbkicTb MiHin noginy MoXHa yCTaHOBUTU
B MEHI0 OCTaHHbLOI onepadlii

IHCTpyMEHT
BctaBuTU rpaHi

YTBOPKOETLCHA rpaHb, CTOPOHU AKOT
napanenbHi pebpam BuaiNeHoi rpaHi, Ta
LLle Kinbka rpaHen, y Skux ogHe 3 pebep

€ pebpoM NoYaTKOBOI rpaHi, a MPOTUNEX-
He — pebpom HOBOI rpaHi. BukoHyeTbes
LLIIAXOM MepeTAryBaHHs XXOBTOro Mapkepa

«lMapsya» knasiwa |
(aHrninceka)

AHanoriyHo 4o nonepeaHLoro cnocoby,
arne BUMKOHYETLCH NepeMiLLeHHAM Kypcopa
Ta HAaTUCKaHHAM TiBOI KHOMKM MULLI AN
3aBepLUeHHs onepavuii

IHCTpYMeEHT
3aMkHyTUM po3pi3

«Po3piszae» 06’eKT Ha ABi YacTUHW, Noai-
NSI0YK BCI rpaHi, Yyepes ski npoxoamTnve
po3pi3. [Ana BUKOHaHHSA:

1. MNepemicTnTn BKasiBHMK Ana Bubopy
HanpsIMKy po3piay.

2. HaTucHyTu niBy KHOMKY MuLi Ta nepe-
MIiCTUTW BKa3iBHMK Ha NOTpibHe MicLe
pos3pisy.

3. BignyctnTtu niBy KHOMKY MuLLU.

4. Bubpatu iHWWIN iIHCTPYMEHT Ans
3aBepLUeHHS pobOoTK 3 IHCTPYMEHTOM
3aMKHyTUI po3pi3

>KoBTa niHist 3apae
HanpsIMOK po3piay.
YopHa Ta nomapaH-
YyeBa MiHii — paHiwe
CTBOpEHIi Micus
po3pi3y.

IHCTpYMeEHT

Hix

KopwucTyBau ykasye BepLUMHM NTaMaHoi,

no AKMX BiadyaeTbCa «PO3pi3aHHsI» rpaHi.

MMicnsa 3aBepLueHHsa NobyaoBM NaMmaHoi Ta
HaTUCKaHHSA knasiwi Enter rpaHb nogins-

€TbCHA Ha YaCTWHU, BU3HAYEHi NamaHo Ta
BEPLUMHAMW NOYaTKOBOI rpaHi
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lpodoexeHHss mabnuui 2.5

Cnoci6 nodiny

Onuc

lMpuknad

IHCTpYyMeEHT

®dacka H

(dbackn).

KomGiHauis ekcTpyayBaHHSA BUAINEHOT
rpaHi 3 ogHo4YacHuM i macliTabyBaH-
HAM (3MEHLUEHHAM). AKLLOo B1AiNeHo BC
rpaHi o6’ekTa, TO Nig Yac NepeTaryBaHHs
YKOBTOr0 Mapkepa «3pisatotbcs» pebpa
Ta KyTn 06’ekTa, yTBOPHOHOUM ehekT ckocy

MMig yac cTtBopeHHa 3D-moaenen aesiki NOCnigoBHOCTI onepaLlii MOXyTb 3aCTOCOBY-
BaTUCS OO Pi3HMX OB’EKTIB AN JOCATHEHHS OOHAKOBOrO e(eKTy NepeTBOPEHHS LUX
00’exTiB. Hanpuknaa, ons cTBOpeHHs Mogenemn, siki CUMeTpUYHi BiAHOCHO Aesikoi nno-
WuHM (Man. 2.48), noTpibHO CTBOPMTK NONOBMHY MOAENI, CKONitoBaTK ii, 06epHyTH Bia-

Maun. 2.48. Tllpuknaan ¢girypu,
cuMeTpUYHOI BigHOCHO 1IomuHu YOZ

Mopaudikauia — BugosmiHa npegmeta
abo sABMLIA, WO XapaKTEPU3YETLCA MOsi-
BOI Y HbOro HOBMX O3HaK, BracTMBOC-
Ten 3a 36epexeHHs1 CYyTHOCTI.

+ ok (R IR -
Bicw | X b ¢ =
Ponoauerson | % | v | 2
NepesepT x ¥ z
osext eprancrons. [
B Bincikainn 2
D6 EAHAHMHA 0,001 m -
Bisect Distance 0,001 m
* DOawl

Maan. 2.49. Ilanens HaJAlITyBaHb
3HaUeHb BJIACTHUBOCTEH
monudikaropa J[3epkajieHHA

by,

HOCHO MOTPIOHOI NnowwmHM Ta ob’eaHaTu
3 [pYrolw MofoBuHOKW. A ANs CTBOPEHHS
MoZernen, Wo MiCTATb Kinbka OOHAKOBUX
00’exTiB, pO3TallOBaHUX HA OOHAKOBIN Bif-
CTaHi O4WH Big OAHOrO, NOTPIOHO CTBOPUTK
Konii 06’ekTa Ta NEPEMICTUTU KOXHY 3 HUX
Ha 3ajaHy BiACTaHb B iHLLIOT KOMiT.

Y pepakTtopi Blender Bu3HayeHo no-
Hag 50 KoMNMekCHWX nepeTBOpeHb, ANs
BUKOHAHHA SIKMX pO3po0reHo cneuianbHi
iHCTPYMEHTH, L0 OoTpuManu Ha3By MoAu-
cikaTopis.

MopaudikaTopu — Lie iHCTpYMEHTU Ans
BUKOHAHHA KOMMSIEKCY onepauin 3 nepe-
TBOPEHHSI 00’€EKTIB.

3acTocyBaHHs MogudikaTopiB NPUCKO-
ptoe po3pobky 3D-mopenen, asToMaTuayto-
UM  BUKOHAHHS CKIagHWX MepeTBOpPEHb
06’eKTiB.

KoxeH moaundikatop Mae cBoe iM'sa.
Tak, onucaHuin BuLLEe anropuTM YyTBOPEHHS
O3epkarnbHoi Konii 06’ekTa BUKOHYE MOAM-
dikaTtop [3epkaneHHsA, a CTBOPEHHA Ta
PO3MILLEHHST KoMii 06’ekTa — mogudikaTtop
Macus.

TakoX koxeH moaudpikatop Mae Brac-
HUI Habip BNACTUBOCTEN, 3HAYEHHS SKUX
YTOYHIOKOTb OCOBNUBOCTI BMKOHaHHA nepe-
TBOpeHb. Hanpuknaa, ana moawudikatopa
[3epKaneHHA NOTpiOHO ykasaTtu, BiQHOCHO
SKUX OCen, NNOoLWMH abo iHWKX 06’eKTiB Mo-
TpibHO Biga3epkanutn ob6’ekt (man. 2.49),
a ons mogudikatopa MacuB — ckinbku Ko-
nin o6’ekTa NOTPIOHO CTBOPUTU Ta iHLLI.



3D-rpadbika ‘\

[na 3acTocyBaHHs MmoandikaTopa Ao ob’ekta cnia;
1. Buainutn ob’ekT.

2. Bubpatu Bknagky MoaudikaTopu @ B obnacti BnacTtuBocri.
3. Bigkputn cnncok flogatn mogucpikatop (man. 2.50).

IuiHuTH reHepysaMHa DechopMauia Dimka
7] NMepenoc fanux 00 Macus A Apmarypa 7 Tranuna
[E] Kew civi 7] oacka Rigrowxa & Sitknenna
ﬂ Kew nocninosHocTi ciTi 2N Bynesa winna _) Kpuga cﬂ IMHaMIuHe MANIOBAHHA
r¥ Penarysanna Hopmanei BEg Mobynosa L2 3miwennn 80 Bubyx
rk Busaxena Hopuans 7] crpowesin & Favox & Piguna
35 Uv-npoexuia 5] Moain peSpom [5] Nannacosa aeopmauia 2= Owean
3% Decpopmauys UV 2 Byanu Feoverpii B rpatea T MipumipHutk YacTHKm
£} Penarysanna BaromocTed Bepwmn (® Macka 8] Aedopmauia citi §5% CucTema wacTumok
f;g Miwanna BaromocTed BepwnH 13 Dsepranenns ﬁ OfTaryBanHa 63 M'sxe Tino
£} BruakicTs BaroMoCTER BEpLIMH E MyasTmposainesicTe 7 NMpocta nedopmauin
(B Nepebynosa 7 3rnammenns
S Tewwt 7 3rnanmwenns Kopurysansie
2l Obononka 7 3rnapmenns Nannacian
7 NoToswenns [8] Nedopmavia 3a nosepxesn
! | |

Maun. 2.50. Criucox moaudikaTopis

Bubpatu im’ss notpibHoro mogudikatopa.

YCTaHOBUTU 3HAYEHHS BACTUBOCTEN MoamdikaTopa Ha Moro naHeni HanawTyBaHb.
MepenTtun B pexmm o6’ekTa, KO BCTAHOBMEHO iHLUNIN PEXNM.

MigTBEpaMTN 3acTocyBaHHA MoaudikaTtopa, BUOpaBLIM B MaHenNi HanawTyBaHb

MoamdikaTopa KHOMKY Ta KoMmaHgy 3acTocyBaTtu.

lMicna nigTBepmokeHHA NaHene HanawTyBaHb MogudikaTopa 3Hukae 3 obnacti Bna-
CTMBOCTI, BiAMIHNTY Ail0 MogudikaTopa cTae HEMOXITMBUM.

Akwo 3actocyBaHHA MogudpikaTopa go o6’ekTa He Jano noTpibHoro pesynesrarty, To
3aMiCTb NiATBEPAXKEHHS] MOXHA AOro BUOANNTX, BUOpaBLUN KHOMKY n B MaHeni Hana-
WITyBaHb Moaudikatopa.

o ogHoro o6’ekTa MOXHa 3acTocyBaTy Kinbka moaudikatopis. Nopagok ix 3acto-
CyBaHHS BMMMBa€E Ha pes3yrnbTaT NepeTBopeHHsa 0b’ekTa.

Onuc ycix mogndikaTopiB MOXHa 3HanTK Ha odiuinHomy cawnTi Blender 3.0 osia-
HuK (docs.blender.org/manual/uk/dev/modeling/modifiers).

No oM

=

{ /)
@ lpautoemo 3 komn’totepom

3aedaHHs 1. YctaBTe 06’ekTn Ta 3MiHITb iX dhopmMy 3a 3paskom (man. 2.51), Buko-
PUCTOBYIOUM MEHIO OCTaHHbLOT onepaLlil.

Maun. 2.51. 3pa3ok AJsa BUKOHAHHSA 3aBHaHHA 1

~
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9.
10.
1.

12.

3aBaaHHA 2. CTBOpITbL 300paXKeHHss HameTy 3a 3pas-
KoM (man. 2.52).

1.

2.

Po3ain 2

Bigkpunte nporpamy Blender i CTBOpiTb HOBUI NPOEKT.
BuganiTb 3i cLueHun ky0.

YcTaBTe Ha CLEeHY KOHYC.
BigkpuinTe MeHI0 OCTaHHbOI onepaduii [ » Nonamv KoHyc ] BMOpaBLLM KHOM-

Ky E

3MiHITb 3HaYeHHS BNacTMBOCTEN Ha Taki:

e BepwuHu - 3; e Papiyc1-2m; e Papiyc2-0,5m.
BubepiTb iHCTPYMEHT MepeMilleHHs Ta NePEeMICTITb BNPaBO YTBOPEHWUA OO €EXT.
3BEpHITb yBary, sik 3MiHAINOCA MEHIO OCTaHHbOI onepadi.

YctaBTe Ha cueHy UV-ciepy.

3MiHiTb 3HaYeHHS BNacTMBOCTEN Ha Taki:

e CermeHTn - §; e Kinbusa — 6; e Papiyc—2m.
[MepeMicTiTb BMiBO YTBOPEHWIA 00’€EKT.

YcTaBTe Ha CLeHy Top.

3MiHiTb 3HaYEeHHS BNacTMBOCTEN Ha Taki:

e Benuki cermeHTn — 5; o Benukun pagiyc — 2 m;

e Mani cermeHTn — 9; e Manuwn pagiyc — 0,8 m.
36epexiTe NPOEKT y Bawin nanui y danni Bnpasa 2.4.1.blend.

CTBOPITb HOBMIA NPOEKT.
Mepengite y pexum peparyBaHHA Kyba, Bu-
OpaBwM NOTPIOHWMIA pexXnm y CrINCKY PEXMUMIB

. 3BEpHITb yBary Ha 3MiHEHHS BU-

rnsgy kyba Ta iHCTpyMeHTIB BUBpaHoOro pexumy.

Buganite nepeaHto rpaHb kyba. [Ang uboro:

1. BubGepiTb iHCTPYMEHT BMOpaHOro pexumy -—
kHornky Bu6ip rpanen | L.

Buainite knauaHHAM nepeHto rpaHb Kyba.

HaTtucHiTb knasiwy Delete.

Bubepitb y meHo komaHay MpaHi.

36IJ‘IbLUVITb PO3Mip HWXHBOT rpaHi Kyba. [nsi uporo:

1. BuainiTe HYXHIO rpaHsb.

2. Bubepitb iHCTpymeHT MacwTab .

3. TepeTAarHiTe CUHIN NPAMOKYTHUK ANst MacLuTabyBaHHS rpaHi.
MepemicTiTb Bropy BepxHe pebpo ob’ekTa. [ins upboro:

1. BubepiTb kHONKY Bubip pebep .

2. Buginitb BepxHe nepegHe pedpo.

3. Bubepitb iHCTpymeHT MNMepemileHHA

4. TlepeTsarHiTb CUHIO CTPINKY ANg nepeMilieHHs pebpa Bropy.
YTBOPITb HOBY rpaHb MiXX TpbOMa BepLUMHaMu 06’ekTa. [Ang uboro:
1. Bubepitb kHOMKy Bnbip BepwmnH .

2. BuginiTb niBy BEPXHIO BEPLUMHY.
3. Buginitb npaBy BEPXHIO Ta MPaBy HWKHIO BEPLUMHU, YTPUMYHOYM HATUCHYTOH
knasiwy Shift.

Maan. 2.52. 3pa3ok mjas
BUKOHAHHS 3aBIaHHS 2

Eaked



4.

7.

8.

3aBaaHHA 3. CTBOpiTL 300paxeHHs OyauHka 3a 3pas-
kom (man. 2.53), BUKOPUCTOBYIOUN E€KCTPyAYyBaHHS Ta no-
ain rpaHen.

Pob=~

7.
8.
9.

10.
1.
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Bubepitb kHoMNKy BepluwuHa Ta komaHgy HoBe Pebpo/l'paHb 3 BepuH.
Mepengite y pexxnm 06’ekTa, HaTUCHYBLUK knasiwy Tab.
36epexiTb NPOEKT y Bawin nanui y danni Bnpasa 2.4.2.blend.

CTBOpITb HOBWIA NMPOEKT.

Mepengite y pexxum pegaryBaHHs Kyba.

Buginite BEpXHIO rpaHb.

EkcTpyayinTe BEepXHIO rpaHb Ans YTBOPEHHS rpaHen
ansa gaxy. [Ans uboro:

1. Bubepitb kHOMKY BupaBuTu perioH H

2. TepeTarHiTb >XOBTUI Mapkep I+I Bropy Ha BUCO-
Ty ManbyTHbOro Aaxy, Nicns 4oro BiANycCTiTb NiBYy

Maun. 2.53. 3pa3ox anasa
BUKOHAHHSA 3aBAaHHA 3

KHOMKY MWLLI.
3’eqHanTe BCi BEPLUWMHWN BEPXHBLOI rpaHi B OOHIN TOuY-
Ui B LeHTpi rpaHi. [Ans uboro:

1. BubGepiTb iHCTPymMeHT Bubip kopobkoto u
2. Bunbepitb kHOMKy Bubip BepwuH .

3. BuginiTb yCi BEpLUMHM BEPXHBOI FPaHi.
4. Bwubepitb kHonky CiTb i kKOMaHay O6’°edHaHHsA = [Jo yeHmpa.

. CTBOPpITb Ha NepeaHin rpaHi o6’ekTa HOBY rpaHb AN YTBOPEHHS BikHa. [1ns uporo:

1. BuainitTe nepegHio rpaHb.
2. BunbepiTb iHCTpYyMEHT BcTaBuTH rpaHi u

3. lepeTarHiTe XOBTUIA MapKep y CTOPOHY LieHTpa ob’ekTa Anst yTBOPEHHS HO-
BOI rpaHi 6axaHoro po3mipy, nicns 4oro BigNyCTiTb MiBy KHOMKY MULLI.

YCTaHoBITb BaxaHW po3mip HOBOI rpaHi, BUKOPMCTOBYOYM MacluTabyBaHHS, Ta

nepemicTiTb ii Bropy.

EkcTpyoyinTe oTpumaHy rpaHb ycepeaunHy ob’exta Anst HagaHHs edhexTy ToBLK-

HU CTiHW.

Buaanite oTprmaHy rpaHb.

Mepenaite y pexkum 06’ekTa, HaTUCHYBLUM Knasiwy Tab.

36epexiTe NPOEKT y Bawin nanui y danni Bnpasa 2.4.3.blend.

3aBpaHHA 4. CTBOpiTE MoAeNb 0OKNaaMHKM KHDKKM 3a 3paskom (Man. 2.54), Buko-

pucTtoByoun mogudikatop [3epKaneHHs.
1.
2.

. CTBOpITb OAHY MOSIOBUHY OBKNaAUHKA KHDKKK. Ons

CTBOpITb HOBUI MPOEKT.

CTBOPITb KOpiHELb KHWXKW. [Nsi UubOro BCTAHOBITb
ans kyba Taki 3Ha4eHHs BNacTUBOCTEMN:

e MacwTtab X -0.7;

e Macwtab Y - 0.15;

e Macwrtab Z - 1.5.

MepenmeHyinTe 06’exT, yBiBLUKM iM’' KopiHeysb.
Hopanite Ha cueHy We oauH Kyb, nepenmeHynte
noro, yeiBwn im'a Obk1aduHka.

UbOro 3MiHiTb y o6’ekta OO6KaduHKa 3HaYEeHHA  Nraa. 2.54. 3pasox mis
BNacTMBOCTEN Ha TaKi: BUKOHAHHSA 3aBHaHHA 4

«
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e Macwtab X - 0.7, e PostawyBaHHA Y — 1 m;
e MacwTtab Z - 1.5; e OOGepTaHHAa Z — —35°.
6. 3acTocynTe 0o obknaguHkm moandikatop O3epkaneHHA. [ns uboro:

1. Bubepitb B 0bnacti BnactuBocTi Bknagky Mogudcikatopu E
2. BubepiTb iM’s Mmogudpikatopa [3epkaneHHsA B cnvcky JloaaTtn mogudikaTop.
3. BigkpwiiTe naHenb HanawTyBaHHS mogudikaTopa, BMOpaBLUM KHOMKY L

SIKLLIO NaHenb 3ropHyTa.
4. Bubepitb kHoMky Y y rpyni Bicb, 3HIMiITb BUAiNeHHS 3 kHomnku X, BMbpasLwn ii.
5. YkaxiTb 06’ekT KopiHeup, W06 BigasepkaneHHs Biabynocs BigHOCHO HbOTO.

[na uboro BMOEPITL KHOMKY B noni O6’eKT A3epKarneHHs Ta BMOepiTb

06’exT KopiHeub B obnacti CTpyKTypaTtop.

6. leperngaHere BMA 3BEPXY CTBOPEHOI MoAeni.

7. TepeMmicTiTb CTBOPEHI CTOPIHKM OBKNaaMHKKU Tak, LWob BOHW 3’€AHanNnNCs 3 Ko-
piHUeM. 3BepHiTb yBary Ha ocoOnMBOCTI NepeMillleHHs1 YTBOpPeHoro ob’ekTa
B3goBx ocen OX ta OY.

8. BacTtocyiTte octatoyHo moandpikatop Ao ob’ekTa. [ns uboro BUOEPiTL KHOM-

Ky B MaHeni HanawTyBaHb mMoamdikaTopa Ta komaHdy 3acTocyBaTu.

3BepHITb yBary Ha 3HMKHEHHS1 MaHeni HanawTyBaHb MogudikaTopa 3 obnacTi
BnacTtuBocri.

7. 36epexiTb NPOEKT y Bawin nanui y danni Bnpasa 2.4.4.blend.

8. Bakpumnte BikHO nporpamu Blender.

@ HariBakauBiwe B UbOMY MyHKTI

3MiHeHHs1 hopMKM 0O’EKTIB MOXE BUKOHYBATUCb 3 BUKOPUCTAHHAM Pi3HWX 3acobiB:
MEHIO OCTaHHbLOI onepaLii, IHCTPYMEHTIB pexnMy pefaryBaHHs, eKCTpyayBaHHAM ¢op-
MU 06’eKTiB, 3aCTOCYBaHHSIM MoaMdiKaTopiB Ta iH.

MeHIo ocTtaHHbOI onepauii 3'aBnseTbca y Bikni 3D-ornapy nicna BCTaBneHHs
06’ekTiB ab0 BUKOHAHHS ornepalLiin NepeTBOPEHHSI Ta MICTUTb IHCTPYMEHTM 41151 3MiHEH-
HS 3Ha4YeHb BracTMBOCTEN O0’EKTIB i HANALWTyBaHHS onepawin.

[ns BUKOHaHHSA onepaluii 3 rpaHaMu, pebpamun Ta BepLuMHamMn ob’ekTa NoTpibHO nepe-
ntn y Pexxum PeparyBaHHa of’ekta. BugineHi enemeHT noBepxHi 00’exTiB MOXHa nepe-
MilLlyBaTi, Maclutabysat Ta obepTati, BUKOPUCTOBYHOUM Ti CaMi iHCTPYMEHTM Ta «rapsidiy»
KnaBilu, WO i Ans uinux o0’ekTiB, a TakoX BUOANSITY iCHYHOYi Ta CTBOPHOBATU HOBI EMEMEHTMU.

EkcTpyayBaHHA — Lie npouec 3MiHEHHS hopMy OB’eKTa LUNAXOM BUOABIOBAHHS
OKpEeMMX eNIEMEHTIB MOro NOBEPXHi 3 yTBOPEHHSAM HOBUX BEPLUWH, pebep i rpaHen.

Y pexuMmi peaaryBaHHs rpaHb MOXHa MoAinuTh Ha YaCcTUHK, YTBOPHOKOYN HOBI FpaHi,
3 BUKOPUCTAHHAM KOHTEKCTHOIO MEHI0 00’eKTa, «rapsaymxy Knasill Ta iHCTPYMEHTIB ne-
pPeTBOPEHHSI 00 eKTIB.

MoaudikaTopu — Lie iHCTPYMEHTU AN BUKOHAHHA KOMIMMEKCY onepawi 3 nepeTso-
peHHs1 06’ekTiB. KoxxeH MoandikaTop Mae CBOE iM’sl Ta Habip BNacTUBOCTEWN, 3HAYEHHS
SAKNX YTOYHIOKTb OCOBNMBOCTI BUKOHAHHS NEPETBOPEHD.

Aa¥ite BIAMOBIAI Ha 3anMTaHHs

1°. Axkummn cnocobamm MoxHa 3MiHM hOpMY TPUBUMIPHUX NPUMITUBIB?
2°. Konu 3'ABNSETbLCA MEHI0 OCTaHHbLOI onepalii? Ons Yoro BOHO NpusHadyeHo? HAki
0COBNMUBOCTI LibOro MeHI0?
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Yum BiOpisHAETbCA onpautoBaHHsA 06’eKTIB y pexxuMi 06’ekTa Ta B pexumi pega-
ryBaHHs? Sk nepeknioumTuca Mk UMMmn pexmmamm?

Aki onepauii 3 BepwnHamu, pebpamm Ta rpaHsIMuM MOXXHa BUKOHYBATU B PEXUMI
penaryBaHHA? FAk BUKOHATW L onepauii?

Y yomMy nonsirae onepawis eKCcTpyayBaHHA? Akumu cnocobamu ii MOXXHa BUKO-
HyBaTn?

Y YoMy CXOXiCTb i BigMIHHICTb Onepauin NnepeMillleHHs1 Ta eKCTpyayBaHHS rpa-
Hel o6’ekTa?

Axummn cnocobamm MoXkKHa BMKOHATK NOAiN rpaHen Ha YacTtuHM? AKi iHCTpyMeH-
TN BUKOPUCTOBYIOTb Y KOXXKHOMY 3 LiMX CnocobiB?

Y YoMy CXOXiCTb i BiMiHHICTb BUKOPUCTAHHSA iIHCTPYMEHTIB 3aMKHYTUM pPO3pi3

[l i vix S

Y YoMy CXOXICTb i BiAMiIHHICTb BUKOPUCTaHHS iHCTpyMeHTiB BugaButun perioH

g i dacka n’?

LLlo Take moaundikatopn? Ak 3acTtocyBatn Mmogudi-
kaTtop go o6’ekta?

CTBOpPITE MOAEnNi TPbOX OAHAKOBUX MPSIMOKYTHUX
napaneneninegis BUCOTOK 3 M i CTOPOHOK OCHO-
Bu 1 M, BUKOpMCTaBLIM TpK 06’€KTU — KyD, uuniHgp
i KOHYC, Ta 3MIHIOIOYM 3HAYEHHS X BNacTUBOCTEN
Yy MEHI0 OCTaHHbOI onepadii. 36epexiTe NpoexT
y Bawin nanui y cdanni 3asaaHHa 2.4.1.blend.
CTBOPITL MOAENi ABOX OAHAKOBUX LUIIHAPIB 3 BU-
COTO 3 M i OCHOBaMu, IO YTBOPEHi NamaHumu
3 16 BepwmHaMm, 3MiHIOKUN 3HAYEHHST BNAcTMBOC-
Te O6’eKTiB UMMIHOP i KOHYC Y MEHK0 OCTaHHbOI
onepauji. 36epexiTb NPOEKT y Bawwii nanyi y danni  Man. 2.55. 3pasok nnd
3aBaaHHA 2.4.2.blend. BUKOHAHHS 3aBlaHHSA 3
CT1BOpiTE MOZENb TopLUepa 3a 3pa3koMm (man. 2.55),
BMKOHaBLUM MoOAEnNoBaHHA abaxypa B peXumi
pedaryBaHHsA. 30epexiTb NPOEKT y Bawind nanui
y channi 3aBgaHHA 2.4.3.blend.

[MpoBeniTb gocnigXeHHs, siki eneMmeHTn cdepu By-
OyTb BUAaneHi nig vyac BuaaneHHs OKpemux Bep-
WKWH, pebep, rpaHen 3 noepxHi UV-ccepu. Pos-
MSHbLTE Pi3Hi BUNaAKU po3TallyBaHHS €feMeHTIB
Ta ix rpyn Ha cdepi. OnuwiTe pesynsratv gocni-
[KEHHS1 B TEKCTOBOMY JOKYMEHTi. 36epexiTb AOKY-
MEHT y Bawliv nanui y banni 3aBaaHHA 2.4.4.docx.
CT1BOpITE MOZernb Wyxnaan 3a 3paskomM (man. 2.56)
Ha OCHOBI NpUMITUBA M/IOWUHA, BUKOPUCTaBLUN
onepauilo ekcTpyayBaHHa pebep. 36epexiTb npo-
€KT y BaLlin nanui y danni 3aBgaHHA 2.4.5.blend.
CtBOpiTb  Mofenb  Kanemwxa 3a  3paskoMm
(Man. 2.57) Ha ocHoBi npumiTea koso. CTBOPITe  Nrgz. 2.57. Bpasok mis
3 TOYOK Kona rpaHb. BukopucTtaiTe kinbka pasiB  pupgomamus saBmamHs 6

Maun. 2.56. 3pa3ox aasa
BUKOHAHHS 3aBIAHHSA 5

4
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ornepauii ekCTpyayBaHHA Ta MacluTabyBaHHA. 30epexiTb NPOEKT y BaLlii nanui
y hanni 3aBgaHHA 2.4.6.blend.

7°. CtBOpiTb MOAenb oG’ekTa 3a 3paskom (man. 2.58) Ha
OCHOBI MpuMiTUBa rowuHa. Bukopuctamte Kinbka
pasiB onepauii eKCTpyayBaHHS Ta BCTaBMEHHS rpaHi.
36epexiTe NPOEKT y Bawi nanui y dpanni 3aBaaH-
HAa 2.4.7.blend.

8®. CTBOpiTb MOAENsb Tapinku 3a 3paskoM (man. 2.59) Ha
OCHOBI MpuMiTUBa Kos10. CTBOPITb 3 TOHOK KOJla rpaHb.
BukopucTaiiTe kinbka pasiB onepadii ekctpyayBaHHs — Maun. 2.58. 3pasok
Ta MacwrabyBaHHs. 3acTtocyinte moaudikatopu MMo- JJId BUKOHAHHA
ToBWeHHA Ta Moain noBepxHi. 36epexiTb NpoekT 3aBlaHHs 7

— y Bawin nanui y dhanni 3aBaaHHA 2.4.8.blend.

(m;m 9*. OsHallomMTecb 3 OMMCOM MopaudikaTopiB Ha canTi
Blender 3.0 fQoBigHuk (docs.blender.org/manual/uk/
dev/modeling/modifiers). Bubepite Tpn mogudikato-
pa. NoekcnepumeHTynTe 3 HanawTyBaHHAMW MOAM-
(hikaTopiB Ta iX 3aCTOCyBaHHSIM [0 Pi3HUX OG’€EKTIB.
CTBOPITH npeaeHTauip 3 p,eMOHCTpguiero OTPUMEHUX  rro o o 59, Bpasox
pesynbraTtiB. 36epexiTb nNpeseHTauilo y Bawwii nanui
y channi 3aBaaHHA 2.4.9.pptx.

I BUKOHAHHSA
3aBJaHHs 8

2.5. Matepianu Tta rpadiyHi TekcTypun

BUTOTOBJISIOTH Pi3HI BUPOOHU: CKJIO, MeTaJ, XyTPO, AepPeBUHy Ta iH.?
IITo Taxke kosnipHa modenwv? SIKi Bu 3HaeTe KOJipHiI Mozesi Ta ixHiI KoMIIO-
HeuTu?

3. fAxi pexumu meperasany o6’€KTiB MOKHA BCTaHOBUTHU B penaxTopi Blender?
ki ocobamuBoCTi BinTBOPEHHS 00’€KTIiB y KOYKHOMY 3 IIUX PEKUMIiB?

1. 3a AKMMU BJIACTUBOCTSIMU MOYKHA OXapaKTepPHU3yBaTH Marepianiu, 3 AKUX
O
2.

Mamepianu e Blender

B oTouytouomy Hac CBITi KOXXeH 06’€KT CTBOPEHMWIA 3 NEBHOIO MaTtepiany — metany,
CKNna, OepeBMHU, KaMeHto, XyTpa Ta iH. M po3pi3HAEMO Ui maTepianu 3a iXHiM KOnbo-
poMm, GNMCKOM, LLUOPCTKICTIO TOLLO. Y TPMBUMIPHIN rpadiui Takox nependadvaeTbes, Wo
NoBEPXHS KOXHOro ob6’ekTa BKpUTa geskuMm martepianom (man. 2.60). BnactmBoctamu
matepianis y 3D-rpaciui € ix im’a, konip abo MantoHOK, KoedilieHT Npo30opocTi, Bia-
O3epKarntoBaHHs, koedilieHT BiabuTTa cBitna Ta iH.

Maan. 2.60. PizHi maTepianu moBepxHi 006’€KTiB
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Micns cTBOpeHHs HOBOro NpoekTy B pedaktopi Blender go kyba, skuii 3a 3amoBuYy-
BaHHAM MicTuTbCs y BikHi 3D-ornsay, Bxe 3actocoBaHo maTtepian 3 imeHem Material,
LLI0O Ma€e 3HA4YEeHHS BMAcTMBOCTEN 3a 3aMOBYYBaHHAM. [1o6aunTn Ta 3MiHUTK iX MOXHa

Ha Bknagui BnactusocTi maTepianis . obnacti BnactuBocrTi (man. 2.61).

B TH BYZNH

BT 8yanu
Maun. 2.61. Bkaagka Baactusocti Maan. 2.62. Burasan chepu
MarepiagaiB ob6sacti BaactuBocti kKy6a 3 MaTepiasoM 3a 3aMOBUYBAHHAM

B Guioti Ilepemorasag

Y noni Hasga | yKasaHo iM’a matepiany, y noni BazoBumn Ko-

nip BigobpaxeHo konip 06’ekTa, yCTaHOBINEHWI 3@ 3aMOBYYBAHHSIM.
Ha uin Bknaaui MmoxHa:
e noGaynTy y BEPXHIili YaCTMHI CNUCOK MaTepianis, NpU3HaYeHnx anst ob’ekTa;
e BMOpaTn and ob’ekta oguH 3 icHyrouUMx marepianis y cnucky MNepernsaHyTn ma-
Tepian onAa noB’A3aHHA ;

nepeviMeHyBaTu maTepian, yBiBLIM HOBe iM’'st B none Ha3Ba;
CTBOPWTU HOBMI MaTepian i npuaHaunTu horo ob’ekTy, BUGpaBLLKM kHoNKy HoBui
el

matepian [C ;
e cKacyBaTu MpU3HaYeHHs Matepiany Ansd uboro o6’ekTa, BMOpaBLUM KHOMKY
Bigs’asaTtu 6Nok gaHux  x

Ta iH.

BigkpuBlum Ha Bknagui BnactuBocTi maTepianiB onok Mepepornsag, MoxHa noba-
unTK, SIK BUrMagaTumMe obpaHnii martepian Ha NOBEPXHSX Pi3HMX 06’ekTiB (Man. 2.62).

3MiHeHHs 3HayeHb BNacTUBOCTEN MaTepiany BUKOHYeTbcsl B Onoui MoBepxHsa. Ons
CMPOLLEHHS MpoLedypu BCTAHOBMEHHSA 3Ha4YeHb BMAacTMBOCTEN Matepiany BapTo BU-
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6paTy (3poBUTU He BUAINEHNM) nepemmukay Bxutu By3nu .

Micnsa ysoro B 6noui MoBepxHs 3anuvwarbesa nuwe 4 nons (man. 2.63):

e BasoBun Konip — ans Bubopy konbopy martepiany;

e MeTaniyHuim — onsa perynioBaHHs koedilieHTa MeTanesoro Bigbnucky matepia-
ny; 3HaveHHs Big 0 (Hemae meTaneBoro Bigonucky) Ao 1 (MakcMmarnbHUn MeTa-
neBuvn BIiAGNMUCK);

e Bnik — ansa perynioBaHHs KoedilieHTa BigOMTTA cBiTNa Big NOBEpPXHi maTepiany;
3HayeHHs Big 0 (NoBepxHs He yTBOPKOE CBITNOBUX BnikiB) 4o 1 (MakcumanbHO
sickpaBuin 6nik);

e LopcTtkicTb — Ang perynoBaHHA kKoediuieHTa rnagkocTi NOBEpPXHi; 3HaYeHHs
Big O (edbekT rmagkoi noBepxHi) 4o 1 (edpekT MaToBOi NOBEPXHI).

= BosoaTi By

* YCTaBM

Maun. 2.63. Bnok IloBepxHa Maan. 2.64. Tlarens BUOOPY KOJIBOPY
BKJIanKu BiactuBocTi MmaTepiasaiB

MMicna knauaHHa B noni BaszoBun konip 3'9BNAETbCA NaHenb (Man. 2.64), Ha akin
MOXHa 3agaTtu Konip i koedilieHT Moro Npo3opocTi (3Ha4eHHs B noni A). Konip MmoxHa
BMOpaTh Ha KONbOPOBOMY KpY3i, BBECTU 3HAYEHHSI MOro KOMMOHEHTIB Y KOMNIPHUX Mofe-
nsax RGB abo HSV, ysectu 16-koBuin kog konbopy Ha Bknaaui Hex abo Bubpatu y BikHi
pefakTopa noTpibHui konip iHcTpymeHTom MineTtka . MoBTOpHE KNauaHHA B Moni
Ba3oBui konip NpMxoBye NaHenb BUOOPY KONbOPY.

Burnsag o6’ekta 3 ycTaHOBMNEHMMN 3HAYEHHSAMM BnacTUBOCTEN Matepiany byae Bi-
nobpakeHo Ha cueHi Ta B obnacti lNMepeaornag Bknagku BnactuBocTi maTepianiB
(man. 2.65). 3BepHiTb yBary, konip i Metanesui 6nuck o6’ekta B onoui Mepegornag Ta
Ha CLEHI MOXYTb BiApI3HATUCS.

MpumiTnBK, 9Ki 4OOAOTLCA HA CLEHY Nid Yac CTBOPEHHSA Moferi, He MaloTb maTe-
pianis. Burnag sknagku BnactuBocti matepianis UV-ciepu, Wo gogaHa y nNpoekT,
HaBedeHO Ha MantoHKy 2.66.

[nsa cTBOpeHHs1 HOBOro Matepiany noTpibHo BubpaTn kHonky HoBun. byae ctBope-
HO HOBMI MaTepian 3 imeHeM MaTepian i KONbOPOM 1 3HAYEHHSAMMU IHLIMX BAACTUBOC-
Ten 3a 3aMOBYYyBaHHsM. Ha BknagLi 3’ABAATLCA eNeMeHTU KepyBaHHS AN 3MiHEHHSA
3Ha4yeHb BNacTUBOCTEN MaTtepiany.
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Maan. 2.65. Buraan xkyba 3 BUOpanuM Maa. 2.66. Bkmagka
MaTepiamom BaacTtuBocti maTtepiaxis
ob6snacti BractuBocti
UV-chepu

3a 3aMOBYYBaHHAM

Martepian, ctBopeHuii ang ogHoro o6’ekTa, MOXXHa 3aCTOCOBYBaTU A0 iHLWKNX 00'ek-
TiB. [Ins uboro cnia;

1. Buginutu o6’ekT, A0 sIKOro noTpibHO 3acTocyBaTy maTepian.

2. Bigkputu Bknagky BnactuBocTi maTepianis.

3. Bubpatu B cnuncky kHonku MNepernaHyTv maTtepian Ansi NoB’A3aHHA iM's
noTpiGHoro matepiany.

HaknadaHHsi mekcmyp

3amicTb Konbopy Ans NoBepxHi 06’ekTa Moxe ByTn BUKopucTaHa rpadivyHa TekcTypa.
Pepaktop Blender mae BGygoBaHuii Habip rpadivHmX TEKCTYP, TAKOX Y HBOMY MOX-
Ha BUKOpUCTATU 9K TEKCTYpYy Byab-sike pacTpoBe rpadiyHe 306paxkeHHs.
TekcTypa npusHa4yaeTbCst martepiany Bu-
nineHoro ob’ekTa sk 3Ha4YeHHs BnactTuBocTi  TekcTypa (nar. fexture — obpobka) — BU-
BasoBuin Konip, ane BukoHaTV Le nNpu-  AUMUIA ManoHOK NOBEPXHi o6’ekTa (Tek-
3Ha4YeHHa MoxHa nuwe B pexumi Shading  CTypa AEpPeBUHW, TKaHWHW, MapMypy
(aHrn. shading — 3awTpuxoByBaHHs). Ons  abo iH.).
nepexogy B Len pexum noTpibHo BMGpaTu
kHonky Shading B psgKy ronosHoro meHio. licna uporo y BikHi pegaktopa Blender
3’ABNATLCA TPU 4OOATKOBI obnacTi (man. 2.67).
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Maan. 2.67. Bikuo pegaxropa Blender y pe:xumi Shading

O6nacTb, Wo po3TawioBaHa Hwk4e Big BikHa 3D-ornsgy, mae Tun PegakTop Bia-
TiHoBauviB. AKLO BMAINeHOMY 00’eKTy BXe NMpu3HavyeHo marepian, To B peakTopi Bia-
TiHOBa4iB 6yayTb po3MilleHi Ta 3'egHaHi Mixk coboto ABa GNMOKM HanawTyBaHb MaTe-
piany (man. 2.68).

Maan. 2.68. PegakTop BiATiHIOBaUiB 3 OJI0KaMM HaJIAINITYBaHb MaTepiasry

Bnok i3 3aronoskom MpuHumnoBe BSDF (aHrn.
Bidirectional Scattering Distribution Function — pABo-
cnpsiMoBaHa yHKLisi po3noAdinly po3citoBaHHSA) MICTUTb
nepenik BNacTMBOCTEN maTtepiany Ta ix 3HadeHHs. Ko-
NbOPOBI KPYXXEYKMN Ha Mexi BrokKiB — Lie BY3nu, Yyepes siKi
MOXHa NepeaaBaTy 3Ha4YEeHHS BNacTMBOCTEN maTepiany
3 iHWKX BrokKiB, Y AKX BU3HAYEHO Lii 3HAYEHHS.

[na nogaBaHHA TEKCTYpW A0 MaTtepiany cnig;

1.

2.

BubpaTtn y BepxHii YacTuHi pegaktopa BigTiHI0-
BauiB kHOMNKy floaaTu.

Bubpatu B meHo TekcTypa OavH 3 BapiaHTIB Tek-
cTypm (Man. 2.69).

MepemicTUTH BKa3iBHMK Tak, W06 yTBOpeHuU 6ok
TEeKCTypy po3MicTMBCs nopyy 3 6nokom MpuHum-
nose BSDF.

KnauHyTu niBy KHOMKY mMuLi ans dikcauii nomno-
XKEHHS Onoka.

HaBecTn BkasiBHMK Ha xoBTMI By3on Konip Ha
Onoui TEKCTypu, SKLLO Lier BY30n iCHYE, i, HaTUC-
HYBLUWM NiBYy KHOMKY MWLLI, NPOTArHYTWU MNiHil0 OO

Maan. 2.69. Bapiantu
TEKCTYp ¥ pemaxTopi
Blender

oBToro By3na basoBun Konip 6noka NMpuHumnnoBe BSDF.



MMicns 3’eaHaHHsA GrokiB niHieto BUOpaHa TekcTypa Gyae 3acTtocoBaHa 4o marepiany,
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a Ha ob’ekTi y BikHi 3D-ornsigy 6yne nokasaHo pesynerar (Man. 2.70).

Maun. 2.70. Haknagauusa trekerypu Mazisa Ha Ky0

3MiHIO4M 3HaYeHHS1 BMacTUBOCTEN Yy NMonsix Groka TEeKCTypy, MOXHA KOpUryBaTtu
BUrNAO o0’ekTa.

AKwo noTpibHO BiAMOBUTUCS Bid BUOpaHOi TEKCTYPU, TO NMOTPIOHO B KOHTEKCTHOMY
MeHto Brnoka TekcTypu BubpaTtn komaHgy BuganuTn.

LLlo6 ycTaHOBUTY SIK TEKCTYPY 300paXkeHHs 3 rpadpiyHoro doanny, cnig:

1.
2.

3.
4.

5.

6.

Bubpatn komangy TekcTypa 3 306paxeHHSA B MeHo TekcTypa kHonku JoaaTu.
BadikcyBaTtu nonoxeHHst brnoka TekcTypa 3 306paxeHHs B obnacTi pegakrtopa
BiATiHIOBaYIB.

Bubpatu B 6rnoui TekcTypa 3 306paxeHHs KHOMKY Biakputun @ Biakpuin |
Bubpatu y BikHi Mepernsag danny Blender, wo Bigkpnetbcs, noTpibHun rpa-
diyHMI dann.

Bubpatu kHornky Biakputu 306paxeHHs. IM’'s panny Bigobpasntbcs B 3aronos-
Ky Brioka TekcTypu.

3’egHaTtum By3on Konip 6noka Tekctypu 3 Byanom basosun Konip 6rnoka MNpuh-
umnose BSDF.

Ha mantoHKy 2.71 HaBegeHO HaknadaHHSa Ha Kyb maTepiany 3 TeKCTypoto 3 rpadiy-
Horo cpanny.

Maan. 2.71. Haknaganaa Ha Ky0 MaTepiany 3 TeKCTypoio 3 rpadiunoro daitay
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Po3milleHHs Ta po3Mip 300pakeHHs TEKCTYPU Ha MOBEpPXHi 06’eKTa MOXHa 3MiHto-
BaTWu. [Ins uboro cnia;
Hopatn 6rnok Po3knagaHHsA 3 MeHio BekTop kHonku [opaTtu.
3’egHaTty By3nu BekTop 6nokiB TekcTypu Ta PosknagaHHs.
Hopatn 6rnok KoopanHatu TekcTypm 3 MeHo BBig kHonku floaaTtu.
3’egHatn By3nu UV 6rnoka KoopauHaTtn Tekctypu Ta Bektop 6noka Poskna-
AaHHA.
3MiHUTK 3Ha4YeHHs B nonsx 6noka Po3knapgaHHA:
y rpynax PostawyBaHHA Ta OGepTaHHA — ANSA 3MiHEHHSI MONOXEHHS 300pa-
KEHHS;
e yrpyni MacwTabyBaHHA — 45151 3MIHEHHS po3Mipy 306paxeHHs (man. 2.72).

hON=

o

Maan. 2.72. Bukopucrauas 070kiB Koopaunatu tekcerypu ta PoskaagaHusa

Micns BuGopy TekCcTypu Ans NpogoBXeHHs poboTn 3 3D-mogennto noTpidHo Bubpa-
Tn kHomKy Layout (aHrn. layout — MakeT) y psgKy ronoBHOro MeHto pedaktopa Blender.
Y BikHi 3D-ornsgy ang BigobpaKeHHs1 TEKCTYpU NOTPIBHO YBIMKHYTU peXuM nepe-

rmsgy o6’ektiB Mepepornaa Martepiany m abo PeHpgepeHe (],

Q‘[ﬁﬂ Tpautoemo 3 komn’iotepom )

YBara! [1i0 yvac pobomu 3 Kommr’romepom dompumytime-
cs1 sumoz besneku xummeodisiibHOCMi ma caHimapHo-ziaie-
HIYHUX HOPM.

3aBpaHHsa 1. CTBOpIiTE 300paXeHHs ANuHKK, 3adapby-
BaBLUW TiNIKM B 3eNneHuin Komip, a cTtebno — y KOpuU4HeBMn
(man. 2.73).
1. B3anycTiTb Ha BMKOHaHHA nporpamy Blender.
2. Bigkpunte npoekT 3 danny Posain 2\[yHkT 2.5\
Bnpasa 2.5.1.blend.
3. CTBOpITb ANA BEPXHLOrO KOHyca Marepian 3eneHoro
Konbopy. Ans uboro:
1. BuainiTe BEpXHiN KOHYC.
2. BubepiTb B obnacti BnactuBocTi Bknagky Bna-

. .. Maan. 2.73. 3pas3ok
CTUBOCTiI MaTepianis . 10 saBmamHa 1
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Bubepitb kHonky HoBuM.
MepenmeHyinTe matepian. [Ang usoro B noni 3 iMeHeM maTepiany Mamepian
BBEAiTb HOBE iM’'A1 3esieHuUl | HAaTUCHITL knaeiwy Enter.
Bubepitb nepemukay Bxutun By3nu, o6 3pobutn 1oro He BUGINEHUM.
KnauHitb y noni Baszosun Konip.
BnbepiTb Ha KONbOPOBOMY Kpy3i 3eneHui Konip.
KnauHiTe noBTopHO B noni bazosun Konip.
4. TMpusHauTe Ans cepeaHbOro KoHyca matepian 3 iMeHem 3eneHud. Onsa usoro:
1. BuginiTe BEpPXHIiN KOHyC.
2. Bunbepitb y cnvcky kHonku MepernsHyTM MaTtepian gns noB’A3aHHA

Bknaakv BnactuBocTi maTepianiB iM’'s matepiany 3eneHud.
5. TNpusHauTe ans HWXKHLOIO KOHyCca Martepian 3 imeHem 3eneHud.
6. CrtBopiTb Ansa crtebna (umMniHapa) HoBWI MaTtepiarn, nepenmeHyiTe noro Ha Ko-
puUYHesul, yCTaHOBITb A4S MaTepiany KOPUYHEBUN KOTTip.
7. 30epexiTb NPOEKT y Bawin nanui B dhaini 3 imeHem Bnpasa 2.5.1.blend.
3aBaaHHA 2. CTBOpITh 300paXKeHHs1 LaxoBOi AOLLUKW, 3acCTOCyBaBLUM BigNoOBigHY
TekcTypy (Man. 2.74).
1. CTBOpITb HOBWI MPOEKT.
2. YcTtaHOBiTb AN Kyba 3HavyeHHsl BnacTuBOC-

Ten Macwtab X — 1.5, MacwTtab Y — 1.5,

MacwTta6 Z — 0.3, wob oTpumatn mogenb -_

LLIaxoBOi JOLLIKN. f‘
3. MNepenmeHynte Matepian gowkn Ha Kopuu-

Hesul, YCTaHOBITb AN MaTtepiany KOpuyHe-

BUI KOTip.

o

N O»

4. [Nogante oo moaeni npumitue lnowuHa.
5. 3MiHiTb Moro po3mipu i NONOXeHHN Tak, W06

BiH MOBHICTIO 3aKpUBaB BEPXHIO rpaHb [AOLLIKA. Mau. 2.74. Bpasox
6. [opavnite oo NNOLWMHM MaTepian 3 TEKCTYPOIo 70 3aBHaHHA 2

Lllaxoea mekcmypa. 0na uboro:
1. Bubepitb kHoNKy Shading y psgky ronosHoro MeHto pegaktopa Blender.
2. CtBopiTb Ana o6’ekta MnowuHa HOBU MaTepian B obnacTi pegakropa BiaTi-
HIOBauiB, BUOpaBLUM Y BEPXHBOMY psiaKy obnacTi kHonky HoBun.
3. 36inbwnTb MacwTad nepernsgy obnacTi pedakTtopa BiATiHIOBadiB i nepe-
MICTiTb NnoLwmHy obnacTi Tak, Wwob 6ynu BUOHi 3aronoeky 6nokis.
4. [opante oo marepiany TekcTypy Lllaxoea mekcmypa. Ans uboro:
1. BubGepiTb y BEpXHBOMY PSAKY pegakTopa BigTiHioBadiB KHoNKy floaaTw.
2. Bubepitb y meHto TekcTypa komaHay LLlaxoBa TekcTypa.
3. lMepeMicTiTb yKasiBHUK Tak, W06 yTBOpPEeHUI GNOK TEKCTYpU pPO3MiCTUBCS
nopyu 3 6nokom MpuHuunose BSDF.
4. KnauHiTb niBy KHONKY MULWI Ans dpikcaLii nonoxeHHs 6noka.
5. 3’egHanite GnokM Ons nepefaBaHHSA 3HAYEHHS BiOMOBIOHIA BNACTUBOCTI.
[ns uboro HaBefiTb BKa3iBHWK Ha x0BTUI By3on Konip Ha 6rioui TekcTypu
i, HATUCHYBLUW NiBY KHOMKY MULUI, NPOTArHITbL MiHit0 4o »oBToro By3na ba-
3o0Bun Konip 6noky MpuHunnose BSDF.
7. HanawTtynTe konbopu Ta Maclitab Tekctypu. [ns uyporo:
1. KnauHitb y 6roui LWaxoBa Tekctypa B norni Konip 1 i BuGepiTb CcBiTNO-X0B-
TWUIA KoRip.
2. KnauHite y 6roui LLlaxoBa Tekctypa B noni Konip 2 Ta, BMKOpUCTOBYIOUM
iHCTPYMEHT nineTka, BUGEepiTb KOPUYHEBUI KOMiIp Ha MOBEPXHi JOLLKM.

97



| Po3pin 2

3.

YBepniTb y none Macwrab 6noka LLlaxoBa TekcTypa 3Ha4yeHHs 8.

8. BubepiTb kHoMKy Layout y psiaky ronoBHoro meHto pegaktopa Blender.
9. YcraHoBIiTb pexum nepernagy ob’extiB Mepepornsan Martepiany, BuOpaBLum

KHOMKY .

10. 36epexiTb NPOEKT Yy BaLlin nanui y danni 3 imeHem Bnpasa 2.5.2.blend.
3aBaaHHA 3. CTBOPITb 300pa)KeHHs MUCaHKW, HaKMaBLUM TEKCTYpy 3 rpadpiyHoro

Ganny (man. 2.75).

. CTBOpIiTb HOBWIA NMPOEKT.

Buganite 3i cueHu kyb.

HopanTte Ha cueHy UV-cepy.

3MiHITb cdepy Tak, Wob BoHa Habyna BUrMsay Anus.
[nsa uboro:

1.

2.

Pob~

3.

6.
7.

Mepenaite y pexum peaaryBaHHSA.
Bubepitb kHonky Bubip BepLunH B rpyni iH-

CTPYMEHTIB BUOPaAHOIro peXnMy.
YBIMKHITb PeXUM NpPONOpPLIiNHOro peaaryBaHHs

ob’ekTta, BuOpaBwM kHOMNKy [MponopuinHe pe-
AaryBaHHS Yy BepxHbOMYy psaky BikHa
3D-ornspy.

Maan. 2.75. 3pazok
10 BUKOHAHHA

. Bigkpuinte cnmcok Cnag nponopuinHoro peaary- 3aBJaHHA 3

BaHHSA , BMOepiTb KomaHay Cdrepa, BiaBeaiTb BKA3IBHMK 3i CMMCKY.

. Buginitb BEpxHIO BEpLUMHY Ta NEpPEMICTiTb ii Bropy Ans HagaHHsa cdepi no-

TpiOHOT chopmu. TMig Yac nepemilleHHs 3BEPHITb yBary, L0 CBOE MONMOXEHHS
3MIHIOIOTb BEPLUMHU cdhepun, SKi NoTpannaTb ycepeauHy ciporo kona. [ia-
METP CipOro Kora peryrnonTe NpokpydyBaHHAM KonillaTtka MULLI.

Mepenaite y pexunm o6’ekra.

BukoHalTe onepauito 3rnag)KyBaHHsi NOBEPXHiI OTpMMaHoro o6’ekta. [ns upo-
ro B IOF0 KOHTEKCTHOMY MEHI0 BMOEpPITb KOMaHay 3rnamKeHe TOHYBaHHS.

5. CtBopiTb Anst o6’exta martepian 3 TEKCTYpoto i3 3agaHoro rpadivyHoro charnny,
Hanpuknag Posgin 2\MyHKT 2.5\opHameHT.png. [Ins uporo:

1.
2.
3.

No ok

Bubepitb kHonKy Shading y psaky ronoBHoro meHto pegaktopa Blender.
CTBOPITL HOBMI MaTepian Ans o6’ekTa B o6nacTi pegakrtopa BigTiHOBaYiB.
BubepiTb komaHay TekcTypa 3 306paxkeHHA B MeHi0 TekcTypa kHornku fo-
paTtn.

3agikcyinTe nonoxeHHs 6noka TekcTypa 3 306pakeHHs.

Bubepitb kHonky Bigkputu B 6noui TekcTypa 3 306paXkeHHA.

BubepiTtb y BikHi Mepernaa danny Blender noTpibHuiA rpadivHmin doaiin.
3’epHanite By3on Konip 6rnoka Tekctypu 3 By3anom BasoBun Konip Groka
MpuHumnose BSDF.

6. BubepiTb kHOMNKy Layout y ronoBHOMy MeHio peaaktopa Blender.
7. 30epexiTb NPOEKT y Bawiv nanui y doanni 3 imeHem Bnpasa 2.5.3.blend.
8. BakpwuiTe BikHO pegakTtopa Blender.

@ HariBaxxauBiwe B LbOMY MyHKTI

Y TpuBMMIpHI rpadiui nepeabadvaeTbes, WO NOBEPXHS KOXXHOro 06’ekTa BKpUTa ae-
AKMM Matepianom. BnactmBoctamu matepianis y 3D-rpadiui € ix im's, konip abo ma-
TIOHOK, KoediLieHT Npo30pOoCTi, Biga3epKantioBaHHs, KoeilieHT BigOMTTA cBiTna Ta iH.
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MpumiTnBK, AKi 4O4aTLCS Ha CLUEHY Nif Yac CTBOPEHHS Modeni, He MatoTb MaTtepi-
anis. CTBOpUTK MaTepian Ans BuMaineHoro o6’ekta Ta 3MiHUTK 3HAaYEHHS! BNACTUBOCTEN
MaTepiany MoxHa Ha Bknagui BnactuBocTi maTepianiB obnacti BnactuBocTi. MaTte-
pian, CTBOPEeHMI AN ogHOro ob’ekTa, MOXHa 3aCTOCOBYBATU [0 iHLINX 06’EKTIB.

[na noeepxHi o6’ekta Moxe OyTW BMKOpUCTaHa rpadiyHa TeKcTypa. Pemaktop
Blender mae BbynoBaHum Habip rpadiyHUX TEKCTYP, TAKOX Y HbOMY MOXHA BUKOPU-
cTaTu 9K TeKCTypy Oyab-sike pacTpoBe rpadivHe 306paKeHHs.

TekcTypa nNpu3HadaeTbca MaTepiany BUAINEHOro ob’ekTa sik 3Ha4YeHHS BMAcTUBOCTI
BasoBun Konip y pexumi Shading. PoamilieHHs Ta po3mip 306paXkeHHs TEKCTYpU Ha
noBepxHi 06’ekTa MOXXHa 3MiHIOBATMW.

Y BikHi 3D-ornsagy ans BigobpaKeHHs1 TEKCTYpPU NOTPIOHO YBIMKHYTU peXxuMm nepe-
rnsgy ob’ektiB Mepenornaa Martepiany a6o PeHpepeHe.

Aavite BIANOBIAI Ha 3aNMMTaHHA

1®. Ake npusHayeHHs MaTepianis y peaaktopi Blender?

2°. Fk cTBOPUTY MaTepian Ans noBepxHi o6’ekta?

3°. Aki BnacTtuBocTi € y maTepianis? OnuwiTb ix.

4°. Ak 3agatu konip matepiany?

5°. 3 AKOI0 METOI0 BUKOPUCTOBYIOTLCS TEKCTYPU B TPMBUMIPHIN rpadiui?

6°. Ak npusHaunT maTepiany TekcTypy?

7°. Ak BMKOpUCTaTK 306paxkeHHs 3 rpadpiyHoro dhainy sik TEKCTYpy Ao maTepiany?

8°. Ak 3MiHUTM Ha noBepxHi 06’eKTa PO3MIp i NONOXEHHS 306paXeHHs, BUGPaHOro
ONsA TeKcTypu?

9*. Ak 3anexuTb, Ha BaLl NOrMag, WBMAKICTb PEHAEPUHTY Big maTepianis, 3aCTOCO-
BaHUx Jo o6’ekTiB Mogeni (MaTepian 3a 3amMoBYYyBaHHAM, MaTepian 3 KONbopoM,
MaTepian 3 TEKCTYpor)? Yum Le MOXXHa NOACHUTAN?

W Bukonarite 3aBAaHHs

1®. CTBOpiTb 3a 3pa3koM (Man. 2.76) 306paxeHHs1 YepBOHOrO ONiBLSA, IO Masioe
Ha nanepi YepBoHe Koro. [ina ModentoBaHHA Kona 3 NOTPiOHOK TOBLUMHOKO fi-
Hil BUKOpUCTanTe NpuMiTUB Kos0, 3 TOYOK SKOrO
CTBOPITb rpaHb. YcepeaunHi oTpuMaHoi rpaHi cTBo-
piTb HOBY rpaHb, BUKOPUCTOBYHOUYU (HCTPYMEHT

BcTtaBuTH rpaHi . BHyTpiLWHIO rpaHb BUAANITh.

36epexiTe NPOEKT y Bawin nanui y danni 3asaaH-
HA 2.5.1.blend.

@2'. CTBOpITb 306paxeHHs Yallkn Ha cepBeTLi 3a 3pas-
kom (man. 2.77). Yalky CTBOpiTb 3 €NemMeHTIB KO- Mgy, 2.76. 3pasok mis
HycC i Top. Buganutui yactuHy Topa Onst YTBOPEHHS  pukonaHHsS 3aBHaHHS 1
pyYKkM MOXHa, BUKOpUCTaBLUM Moauddikatop byne-
Ba 3MiHHa i BMOpaBLUM iHCTPYMEHTOM MineTka Ko-
Hyc gk ob6’ekT ons onepadii PisHuusa. [na koHyca
3actocynte mogucpikatop lMoroBleHHA. [nsa no-
BEPXHi cepBeTKM Bukopuctante Tekctypy Maris.
HanawTyBaHHA MaroHKa BWKOHaMTE, 3MIHIOKYN
3Ha4eHHs1 BriacTmeocTen y onoui Tekctypa Marisi.
36epexiTe NPOEKT y Balli nanui y panni 3aBaaH-  Maa. 2.77. 3pasox 44
HA 2.5.2.blend. 3aBIAaHHA 2
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3°. CtBopiTb 306paxeHHss KOpoOKM 3 oniBusMKU 3a
3paskom (Marn. 2.78). 306paxeHHs 4ns BepXHLOI i \%
YaCTUHN KOPOOKM Bi3bMiTb 3 rpacpiyHoro danny, < Ty
. . . e
Hanpvknag Posgin 2\MyHkT 2.5\oniBui.jpg. 36e- 4 -
pexiTb NPOEKT Yy BawWwii nanui y canni 3aBpaH- N ™
HA 2.5.3.blend. i
(1:8) 4°. MpoBepniTb AOCHiAKEHHS, K PO3MILLYETbCS 306pa-
- XKEHHS1 OOHIET TEKCTYpU 3 rpadpiuHOro 306parkeHHs
Ha NOBEPXHSAX Pi3HUX TPUBUMIPHUX NPUMITUBIB i SK
3anexnTb Lue po3MilleHHs Big, opieHTauil ob’ekTa.
Migrotynte npeseHTauilo 3 pesynsratamn JocnimpkeHHs. 306epexiTb npeseHTa-
o Lito y Bawin nanui y danni 3aBaaHHaA 2.5.4.pptx.
‘®5*. CTBOPITL TPMBUMIPHE 300pakeHHs1 OQHOrO 3 OTOYYHYMX Bac npegmerTiB. Buko-
’ pucTanTe B 300paXeHHi KOmnbopy Ta TEKCTYpW, siKi BUDepiTb camocTinHo. 30e-
pexiTb NPOEKT y Ballin nanui y dhanni 3aBaaHHA 2.5.5.blend.

)
== N
Bl )

Maan. 2.78. 3pasok mjs
3aBHaHHA 3

MPAKTUYHA POBOTA Ne 2

«CtBOpeHHs 3D-monenen y peaakropi Blender»

YBaral! [1id yac pobomu 3 kommr’romepom Gompumyltimecs sumoa besneku xumme-
disinbHOCMI ma caHimapHo-2i2ieHiYHUX HOPM.

3aBaaHHsA. CTBopiTb Y Nnporpami Blender 306paxeHHst NiHreiHa
3a 3paskom (Man. 2.79).
1. BanycrTiTb nporpamy Blender.
2. [lopante npumiTMBM Ta HagawTte M BigMNOBIOHUX PO3MipiB
i po3TallyBaHHS.
3. 3acTocyiiTe oo 00’exkTiB MaTepianu 3 BignoBigHNM KONbOPOM.
4. BukopucTante npumitue Kosro onst yTBOpeHHs Ginoi nnamm

Ha XXMBOTI, YTBOPITb 3 HbOMO rPaHb, 3acCTOCynUTe MoaudikaTo- -

pv O6TAryBaHHA Ta MNoToBLEHHA. Mauxn. 2.79.
5. 36epexiTb NPOEKT y Bawi nanui y danni 3 iMeHeM npak- 3pa3ox 10

Tu4Ha 2.blend. MIPAKTUYHOL
6. BukoHanTe peHOepuHr i 36epexiTb 300paXkeHHs1 CTBOPEHOT poGoTu 2

mMogeni y Bawin nanui y danni npakTuyHa 2.png.

2.6. TekcTtoBi 06’eKkTU Ta IX peaaryBaHHs

1. fki BaacTHBOCTI MalOTh TEKCTOBI 00’€KTH (CMMBOJIK Ta ab3aIly) B TEKCTO-
{ Bomy mportecopi Word? Sk smiHIOBaTH 3HAQUEHHS ITUX BJIACTUBOCTEM?
2. Y AKUX peXmMax S3AiHMCHIOETHCA OIIPAIIOBAHHA OO0’€KTIiB y pemaKTopi
Blender? fxi oco6iuBoCTi MUX pesKUMiB?
3. Sk sacTocyBaTu KoJip abo rpadiuHy TeKCTypy AJd 00’€KTiB y pemaKTopi
Blender?

Y pepaktopi Blender moxHa onpauboByBaTh He nuvLle reoMeTpuyHi 00’ekTun, a n
TekcToBi. TekctoBi 3D-06’ekTi, cTBOpeHi 3acobamu 3D-rpadiku, 4acTo BUKOPUCTOBY-
I0TbCA AN CTBOPEHHS Norotunis, y peknami 6penais (man. 2.80) Ta iH.
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[ns cTBopeHHs TekCcToBOro 06’ekTa NoTpibHO BUbpatn komaHay TekeT | g) Tekcr

B MeHIo kHOMku [loaaTu 3 rpynu iHCTPYMEHTIB BUOpaHoro pexxumy. Iicns uporo Ha cLeHi
3'aBnsieTbca 06’ekT 3 imeHeM Text i TekcTom 3a 3amoBYyBaHHAM Text (man. 2.81).

Mauan. 2.80. TexcroBuii Maan. 2.81. TexkcroBuii Mauan. 2.82. TexkcroBuii
gorotun 6peuny ASUS 00’€KT i3 3HaUEeHHAMU 00’€KT y peskumi
BJIACTUBOCTEH pexaryBaHHS

3a 3aMOBYYBaHHAM

Y tekcToBux 06’exTiB ¥y Blender € BnactMBocTi, WO nputamaHHi cumBonam i ab3a-
uam (mekcm, wpughm, po3mip CUMBOITI8, HAaKPECIeHHS, BUPIBHIO8AHHS), @ TakoxX Brna-
CTMBOCTI, XxapakTepHi ans rpaciyHnx 3D-00’ekTiB (KoopOuHamu Micuysi po3maluyeaHHs,
Kym obepmaHHsi, mogujuHa CuMeosiie, Mamepias noeepxHi Ta iH.).

Y pexumi o6’ekta MoxxHa BUOpaTK TEKCTOBUIA 0O’EKT Ta BUKOHATK ©a3oBi onepaldii
NOro NepeTBopeHHst sik rpadivHoro ob’ekta — nepemilleHHs, MacliTabyBaHHs Ta obep-
TaHHS.

lMicna nepexoay B pexXuM peaaryBaHHA 3’SBMSETbCS TEKCTOBUIA Kypcop (Man. 2.82)
i MOXHa BMKOHYBaTW pefaryBaHHsi TekcTy. [MepemilweHHs Kypcopa Mo TekcTy, Buaa-
NEHHs Ta yBeAEHHs CMMBOSIB, BUAINEHHS, Koni-
IOBaHHS, BUPi3aHHA Ta BCTaBMEHHS dparMeHTiB
TEKCTY BWKOHYETbCA nve 3 BUKOPUCTAHHSM
knasiaTypu. [na uboro BUKOPUCTOBYIOTb Krasi-
wu abo iX CnonyyYeHHs Taki cami, 9K y TEKCTOBO-
My pedakTopi.

3a 3amoe4vyBaHHAM Yy Blender BctaHoBneHo
LWpKMET cMMBOMIB y TekcToBoMy 06’ekTi — Bfont.
Y HbOMY BIACYTHI cMMBONM kupunuui. Ona sse-
OEHHSA TEKCTY YKpaiHCbKOK MNOTpibHO BMOpaTu
iHWMM wpudT, Hanpuknag, Arial, Bookman Old
Style, Times New Roman a6o iH.

WpundT 3a 3amMoBYYyBaHHAM MOXHA 3MIiHUTU
Ha iHWWIN anga pisHUX HakpecneHb: 3suyalHud,
Xupnut, MNoxunud, XKupHud i Kypcus. Anga uboro
noTpibHo:

1. Buainutn TekctoBuin 06’ekT.

2. Bubpatn Bknagky BnactuBocTti pgaHux

ob’ckTa B obnacti BnactuBocTi

* TexcTosl nans
(man. 2.83). * Bracsi BacTanoct
3. Bigkputu rpyny eneMeHTiB KepyBaHHS

WpundT BUGOPOM KHOMKM | I .

Mauax. 2.83. Bkiaagka Biactuso-
cTi JaHux 00’eKTa

10

“

-
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6.

Bubpatu KHoMKy BiakpuTn wpnudT @ Y PSAKY BiANOBIAHOMO HAKPECMEHHS.
Bubpatu notpibHun wpudT y BikHi Mepernag danny Blender, y skomy aBToma-

TUYHO BiAOOpPa3ATLCH BCi BCTAHOBMEHI B onepauiiiHin cuctemi wpudtu (danm
3 po3wmpeHHsMm imeHi ttf) 3 npuknagamum ix HakpecneHHa (man. 2.84).

Bubpatu kHonky Bigkputu wpndrT.

% fleperm deday Berter - o =

Maan. 2.84. Bikuo Ileperasn ¢gaiiny Blender 3 BigoOpaskenusam mrpudris

Micna BnOopy WpM@TIB ANS KOXHOMO 3 HAKPecreHb MOXHa BBOOWUTM TEKCT, BUKO-
PUCTOBYIOUN CMMBOSN KUPWUIULLi, @ TAKOX 3MiHIOBATN HAKPECIEHHSI CUMBOSIB Y TEKCTO-
BOMY 00’ekTi. [Insi 3MiHM HaKpecneHHs CUMBONIB CIif;

1.
2.
3.

Bubpatn TekcToBui 00’EKT | NEPENTH B PEXUM peparyBaHHS.

BuginuTtn doparmMeHT TEKCTY, ANS SKOro NOTPIOHO 3MIHUTM HAKPECTEHHS.
Bubpatn B MeHo KHOMKM TeKCT 3 rpynu iHCTPYMEHTIB BUOPAHOro pexumy no-
TPiGHY KOMaHay:

MepeMKHYTH XXUPHUN — 151 YCTAHOBNEHHST abo BIOMOBW Bif, HAMIBXUPHOro Ha-
KPECNEHHS;

MepeMKHYTU KypCUB — ONS YCTAHOBIEHHA abo BiAMOBM Bif KYPCUBHOIO Ha-
KPECNEHHS;

MepemkHyTH MiaKkpecneHHA — Anga ycTaHOBNEHHA abo BiAMOBM Bif nigkpecne-
HOro HaKpeCINeHHS;

MepemkHyTH 3MeHLIEeHi 3aronoBHi — Ans ycraHoBneHHst abo BigMOBM Bifg Ha-
KPECMNEHHS 3arofIoBHUMM NiTepaMy 3MEHLLEHOTO pPo3Mmipy.

Ha mantoHky 2.85 HaBeeHO BUIMsg TEKCTOBOrO 06’'eKTa 3 yCTAaHOBEHUM LUIPUETOM
Bookman Old Style y HakpecneHHi HaMiBXXUPHWIA KypCuB.

LpndTn onst KOXXHOIO HaKpPEeCrneHHs MOXYTb MaTu pi3Hi iMeHa i He BiATBOpHOBATU
HacnpaBdi BkaszaHe HakpecrneHHda. Hanpuknag, Ha mananioHky 2.86 HaBeoeHO Tek-
CTOBUI 06’eKT 3 TekcToM 12345678. Y HbOMy AN pparMeHTa TekcTy 72 3acTocoBa-
HO wpudT Algerian, BuGpaHuin y psgky 3BMY4anHUM, Ana dparmeHTa 34 — wpudt
Bauhaus93 y psaky XXupHun, ons dpparmeHta 56 — wpudt ColonnaMT y pagky Mo-
xunun, onsa doparmeHTa 78 — wpndT BrushScriptMT y psaky XXupHun i Kypcus.
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Maan. 2.85. OpopMaeHHA CUMBOJIIB TEKCTOBOTO 00’€KTa
mipudTom Bookman Old Style y HakpecseHHi HamiBKUPHUE KypCUB

Y pexumi pegaryBaHHa B rpyny Wpudt
BKnaaku BnactuBocTi gaHux o6’ekTa B 00-
nacti BnactuBocTi JoaaoTbcsa HOBI enemeH-
TV KepyBaHHA (Man. 2.87).

Micns BuGopy kHonok XXupHun, Moxwu-
nun, MigkpecneHHs, 3MeHLWeHi 3aronoBHi
MOXHa BBOAMTU B TEKCTOBOMY OB’EKTI CUMBO-
nn 'y BUbpaHoMy HaKpeCreHHi.

3MiHIOKUM 3HAYEHHST BAaCTUBOCTEN B Ipy-
ni TpaHcdopmauisi, MOXHa:

3MiHUTWN PO3MIp YCiX CUMBONIB TEKCTO-
Boro o6’ekta — BnacTtusicTb Po3mip;
HaxunUTXU BCi CUMBONW TEKCTOBOIO
06’ekTa — BnactmeicTb KocyBaHHS;
YCTAHOBUTU MiHil0 NiAKPECNeHHa Ha
pi3Hi BUCOTI: Nig cumMBonamu, nepen
CUMBOMaMn, Hag CUMBOMNAMU TEKCTO-
Boro ob’ekta — BnactuBicTb Mo3uuin
nigKpecneHHs;

3MIHUTW TOBLUMHY MiHiT NigKpecneHHsa —
BnacTueicTb TOBLYMHA NiAKPECIIEHHS;
3MiHUTM MacliTab BigobpaeHHs1 3a-
rofioBHMX niTep, AKWOo BUOpaHO BIg-
NnoBigHE HaKPECNEHHS B MEHIO KHOMKK
TekcT — BnactueicTb MacwTtab 3meH-
LUeHUX 3arofioBHUX.

AKLWO Ha cueHy [oOaHO KpuBy (3 MEHKO
KpuBi kHonku [opaTtwn), TO nitepyu TEKCTY
MOXHa PO3MICTUTK BigNOBIOHO A0 L€l KpUBOT
(man. 2.88). Ons uboro cnia:

1.

BubpaTtun TekcToBuii 00’€exT.

2. Bwubpatn B obnacti BnactuBocTi Bknaa-

Ky BnactuBocTi gaHux ob’ekta @

Maan. 2.86. BukopucTanHsa pisHUX
HIpU@TiB B OFTHOMY T€KCTOBOMY
00’eKTi

] B siapamn B

Maan. 2.87. T'pyna llpudT BKIAI-
Ku BaacruBocrti maHux o0’cKra B
peskuMi pegaryBaHHA




TpaHccopmauis.
4. Bubpatu B cnmcky nonst TeKCT No KPUBIN 306paxeHHst

nineTkn .

5. Bubpatn iMm'ss kpmBoi B obnacti CTpyktypaTtop abo
Oyob-siky Touky KpuBoi y BikHi 3D-ornsny.

MacwwTabyoun nicns uboro KpuBy, MOXHa 3MiHUTU MOMO-
XKEHHS NiTep TeKCTOBOro ob’ekra. AKWO KpuBY BMAANUTU, TO
TEKCT 3HOBY CTaHe PiBHUM.

Konip i TeKCTypy MOXHa 3acTocyBaTh 4O CUMBOSIIB TEKCTO-
Boro o6’ekTa Tak camMo, sk i 4o rpadpiyHMX 06’eKTIB, 3 BUKOPUC-
TaHHSAM enemeHTIB KepyBaHHsA Bknagkun BnactuBocTi Mare-

pianis . obnacTi BnactuBocTi abo y pexwumi Shading.

3MiHeHHs1 3HaYeHb enlacmueocmell ab3ayie

3HavyeHHs BnacTuBocTen abszauiB TekcToBoro ob’ekTa
MOXHa 3MiHUTU, BUKOPUCTOBYIOUM E€MIEMEHTUN KEPYBaHHS Ipy-
nu A63ay Bknagku BnactuBocTi gaHux ob6’ekta obnacTi
BnacTtuBocrTi (man. 2.89).

BupiBHIoBaHH#A cniB ab3aLy Moxe 34iNCHIoBaTUCS:

3. Bigkputn rpyny enemeHTiB kepyBaHHs LUpudpTt =

Maun. 2.88.
Posmimenusa siTep
TEKCTOBOTO 06’eKTa

BigmoBimHO

1o xkpusoi Kogo

e [opu3oHTanbLHO — 110 UeHmpy, 3/iea, cripaesa, rno WUpPUHI Ta iH. BIQHOCHO onop-

HOI TOYKM TEKCTOBOIO 00’€KTa;

e BepTukanbHo — 38epxy, Mo yeHmpy, 3HU3y Ta iH. BIAHOCHO OMOPHOI TOYKN TeK-

CTOBOro ob’ekTa.

Maan. 2.89. EnemenTn KepyBaHHSA Maan. 2.90. EnemenTn KepyBaHHSA
rpynu A63an BKJIaIKU rpynu I'eomerpia BKIagKu
Baacrusocri janux o0’ekra BaacTusBocri janux o0’exra

BukopucToBytoun enemeHTn KepyBaHHS Li€i rpynn, MOXXHaA TakoX 3MiHUTK iHTepBan

MK CUMBOMamMu, MiXk CrioBamu Ta Mk psagkamu TEKCTY.

Y nonsix 3cys X Ta Y MOXHa BCTAHOBMTU 3CyB CUMBOSIB TEKCTY BiAHOCHO OMOPHOI

TOYKM TekcToBoro o6’ekta no ocsax OX ta OY.

3miHeHHs1 hopMu cumeosiie mekcmoeoz2o 06’ckma

Hopatn o6’em niTepam TeKCTOBOro 06’ekTa MOXHa, BUKOPUCTOBYIOUN ENEMEHTU Ke-
pyBaHHsi rpynu FeomeTpia Bknagku BnactuBocTi gaHux o6’ekra (mMan. 2.90). 3Ha-
YeHHs B noni BUTMCHYTM BU3Ha4ae TOBLUMHY NiTep, 3a PaxyHOK SIKOi YTBOPIOETLCS X
06’eM. 3MiHEHHS LbOro 3Ha4YeHHs aHanoriYHo O Aii onepauii eKCTpyayBaHHS.



3D-rpadbika

Mig yac 3MiHeHHs 3Ha4YeHHs1 BNacTMBOCTI MMMOGUMHA Ha KyTax fniTep YTBOPHETLCA
dracka (ckic), Lo BNAMBae Ha LUMPUHY TiTep.

Ha mantoHky 2.91 HaBefeHO BUMMSA TEKCTOBOrO 00’ekTa nicnsi 3MiHEHHSI 3Ha4YeHb
BrnacTtusocTeri ButucHytu ta FrnnbuHa.

Mauan. 2.91. Hagauusa 06’eMy CMMBOJIaM TEKCTOBOTO 00’€KTa

3MmiHtoBaTM (hOpMY CUMBONIB, @ TaKOX YCbOro TEKCTOBOrO 00’€KTa, MOXHa i 3 BUKO-
pucTaHHsaM MoaudikaTopis.

lepemeopeHHs1s mekcmogo2o o6’ekma Ha epaghiyHuUl

[nsa TekcToBOro o6’ekta He nepeabavyeHo BUKOHAHHS onepaLii 3 OKpeMMMU BEPLLIM-
Hamu, pebpamu Ta rpaHsMu, NOKK BiH He Byae nepeTBopeHun y rpaddidHmn.

[nsi nepeTBOpeHHs TekcToBOro o6’ekta B rpadpiuHmi cnia;:

1. TepekniounTucs B peXum ob’ekTa.

2. Buginutun ob’ekT.

3. Bubpatu B MeHo kHOMkn OBG’€KT 3 rpynu iHCTPYMEHTIB BUOPAHOIO pexumy Ko-

MaHay KoHeepmyeaHHsi = Cimb.

lMicna uboro He MOXHa pegaryBaTu TEKCT, ane MOXHa 3MiHIoBaTU PopMYy NOBEPXHI
nitep. Mo6aynTn 3miHM NogaHHA 06’ekTa MOXKHA NICNs NEPEKIIOYEHHS B PeXUM peaa-
ryBaHHSA (man. 2.92).

Maan. 2.92. Burasan o6’eKTa B pe:KMMi pegaryBaHHA
micas mepeTBOPeHHA Ha rpadiunmit

JliTepu nicnsa koHBepTauji cTaloTb rpadivHuMmn 06’ekTaMm 3 BENUKOHO KiNbKiCTHO BEp-
LWWH, pebep i rpaHen Ha iX MOBEPXHI.

Mopanblie onpauoBaHHSA 06’ekTa MOXe BUKOHyBaTWUChb BCiMa 3acobamu, siki Gynu
PO3rMsiHYTI y NoNepefHix NyHKTax.

/‘TE A
@ lpautoemo 3 komn’totepom )

YBaral! [1id yac pobomu 3 kommn’romepom 00-
mpumylimecsi 8umoe be3neku XummeoisifibHOC-
mi ma caHimapHO-2i2ieHIYHUX HOPM.

3aBpgaHHA. CrtBopiTeb y nporpami Blender
3D-Hanuc YkpaiHa 3a 3paskom (man. 2.93).
1. Bigkpunte nporpamy Blender i ctBopiTh
HOBUW MPOEKT.
2. Buganitb ky0.
3. CtBopiTb 00’eMHUIA Hanuc YkpaiHa. Ons Maan. 2.93. 3pasok
LbOro: OJIA BUKOHAHHA BIIpaBU

o5
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1.

2.

[opanTe Ha cueHy TekcT. [insa uboro BubepiTb komaHay TekeT

Yy MEHI0 KHoMku [logaTun 3 rpynu iHCTPYMEHTIB BUOPaAHOIro pexumy.
Bubepitb wpndt Arial ona 3BMYanHOro HaKpecneHHsi CUMBOSTIB TEKCTOBOIO
Hanucy. [ns uboro:

1. BubepiTb BKnagky BnactusocTi paHux o6’ekra B obnacti Bnactusocri.
2. Bigkpwiite rpyny enemeHTiB kepyBaHHA LUpudT BUGOpOM kHOMKK | & .

3. Bubepitb kHonky Bigkputun wpudT g v psaky 3BUdaiHUiA.

4. Bubepitb wpndT 3 cpanny arial.ttf y BikHi Mepernag ¢ganny Blender.

5. BubepiTb kHOMKy BigkpuTn wpudr.

BubepiTb WwpndTh oNs iHWKNX HaKpeCneHb:

e XupHum — 3 dhanny arialbd.ttf;

e TMoxunum — 3 panny ariali.ttf;

e XupHum i kypcus — 3 channy arialbi.ttf.

. YCcTaHOBITb po3mip wpudTy 3, yBiBWUK Le 3HavyeHHs B none Poamip rpynu

Uipu¢pm = TpaHcghopmauis.

YBeniTb y TEKCTOBUI 00’EKT TEKCT YkpaiHa. [Ans uporo:

1. 36inbwTe macwTab nepernsgy CUeHW.

2. Mepengitb oo nepernsay Buay 3Bepxy (kHonka O2s1510 = Toyka 30py =

3eepxy).

MepengiTe y pexxum peparyBaHHSA.

Buaanite icHytoumMin TEKCT, HaTUckatoum knasiwy Backspace.

YBeaiTb TEKCT YkpaiHa.

BubepiTb ONs TEKCTY XMUpHE HakpecneHHs. [ns uboro:

1. Bwuginite yci nitepun Tekcty, HaTucHyBLwK Ctrl + A.

2. Bubepitb y MeHI0 kHOMKM TeKCT 3 rpynu iHCTPYMEHTIB BMOpaHoro pe-
Xnmy komaHgy MepemMkHyTUM XKnpHun.

7. PO3MICTiTb TEKCT NO LEHTPY BIGHOCHO OMOPHOI TOYKK. [Ns LbOro Biakpumn-
Te rpyny A63ay Ha Bknagui BnactuBocTi gaHux o6’ekta Ta BUbOEpITH
3HaveHHs LleHTp y cnucky Mopu3oHTanbHoO.

8. 3pobiTtb niTepn 06’emHmn. [ins uporo:

1. Tpoxu 3MiHITb KyT nepernagy CLeHu.

2. Bigkpuite rpyny NeomeTpis Ha Bknagui BnactuBocTi AaHnx o6’ekra.

3. YcraHoBiTb 3HadyeHHa 0.2 m B noni ButucHyTtu. 3BepHiTh yBary Ha
36iNbLUEHHST TOBLLMHK TTiTEP.

4. YTBOpPITE (hacky Ha pebpax nitep. [Ans LbOro BCTAHOBITb 3HAYEHHS
0.02 m y noni FNnubuHa.

o0k w

4. PosTtawyinTe nitepu TEKCTY BigNoBigHO A0 KpmBoi. [nsa usoro:

PN =

o o

Mepenaite y pexxum o6’ekra.

HopanTe Ha cueHy npumitue Koo (Jodamu = Kpuea = Koso).

Bubepitb TekcToBUI OO’EKT.

Bigkpunte rpyny Lpu¢gpm = TpaHcghopmauis Ha Bknagui BnactuBocTi
paHunx o6’ekTa obnacti BnactnBocTi 06’ekTa.

BubepiTb KHOMKyY B norni TeKCT no KpuBin.

Bnbepitb Oyab-siky TOUKy kona Ha cueHi abo roro im'ss Konobesbe B obnacTi
CTpyKTypartop. 3BEpPHIiTb yBary Ha 3MiHEHHSI MONOXEHHS fniTep.

BnbepiTb KOMNo Ta ycTaHoBiTb 3HadeHHa 3 B noni MacwTtab X Ha Bknagui
BnactuBocTi 06’ekta 0bnacti BnactuBocTi. 3BepHiTb yBary Ha 3MiHEHHS
NONOXEHHSA NiTep.



5. CTBOpITb 4Ns1 TEKCTOBOro 06’ekTa Matepian i NpusHayTe NOMY >XOBTUIA KORip.
6. CTBOpiTb POH ANs TekcToBOro o6’ekra. [ns Lboro:
1. JopanTte Ha cueHy npumiTmB [11owuHa.
2. MacwrabyinTe nnowwmHy Tak, wob BoHa yTBopuna doH Ans Hanucy. 3a no-
Tpebun nepeMicTiTb TEKCTOBUN 00’eKT Tak, Wo6 BiH MOBHICTIO PO3MillyBaBCs
Ha GOHI NNOLWUHMN.
3. CTBOpiTb MaTepian Ang NIOLWMHWY, MPU3HaYTE NOMY CUHIN KORip.
7. 30epexiTb NPOEKT y Bawiv nanui y cbanni 3 imeHem Bnpaea 2.6.blend.

@ HasiBakanBiwe B LbOMY MyHKTI

Y pepaktopi Blender moxHa onpauboByBaTu He NULLE rEeOMETPUYHI O00'eKTH, a 1
TekcToBi. [InA CTBOpeHHs TekcToBoro ob’ekta noTpibHO Bubpatn komaHdy TekcT
B MEHI0 KHOMKM [logaTu 3 rpynu iHCTPYMEHTIB BUOPaHOTro pexxunmy.

Y TekcTtoBux o6’ekTiB y Blender € BnacTtmMBocTi, Wo nputamaHHi cumsonam i absa-
uam (mekcm, wpugbm, po3mip CUMBOJ1i8, HaKPECIIeHHS, 8UPIBHI0BaHHSI), @ TaKOX Bna-
CTMBOCTI, XxapakTepHi Ang rpadiyHnx 3D-06’ekTiB (KoopduHamu micuysi po3maluyeaHHs,
Kym obepmaHHsi, mosuwjuHa CUMeosiie, Mamepiasl Mo8epxHi Ta iHLLi).

Y pexumi 06’ekTa MOxXHa BUGpaTn TekCcToBUA OB’eKT i BUKOHATM 6a3oBi onepauii
MOro NepeTBOPEHHS AK rpadpivHOro ob’ekTa — nepemillleHHsl, MacluTabyBaHHA Ta obep-
TaHHs. [icna nepexoay B peXxum peparyBaHHA 3’SBMSETbCSA TEKCTOBUI Kypcop i MOX-
Ha BMKOHYBaTW pefaryBaHHS TEKCTY.

WpundT TekcToBOro 06’ekta, BCTAHOBNEHO 3a 3aMOBYYBaHHAM, MOXHA 3MIiHUTU Ha
iHLIMIA Ons pisHMX HakpecneHb: 3suvadHull, XKupHud, lMNMoxunud, >KupHul i Kypcus.

AKLLO Ha cLeHy JodaHO KpuBY, TO NiTEPU TEKCTY MOXHA PO3MICTUTY BigNOBIgHO A0
uiei kpusoi. Konip i TEKCTYpy MOXHa 3acTocyBaTh A0 CMMBOJIIB TEKCTOBOIO 06’ekTa Tak
camo, §K i 4o rpadivHnx ob’exTiB.

Hopatn o6’em nitepam TeKCTOBOro 06’ekTa MOXHa, BUKOPUCTOBYHOYM €NEeMEHTU Ke-
pyBaHHs rpynun FeomeTpin Bknagkn BnactuBocTi AaHMx o6’ekra. 3HavyeHHs B noni
BuUTUCHYTM BM3Ha4ae TOBLUMHY NiTep, 3@ paxyHOK AKOi yTBOPIOETLCA ix 06’em. Iig vac
3MiHEHHS1 3Ha4YeHHs BriacTMBoCTi MMMOMHa Ha KyTax niTep yTBOPHOETLCA dhacka (CKic),
LLIO BNAMBAE Ha WNPUHY fniTep.

TexkcToBUI 0B’EKT MOXHA NEPETBOPUTK Ha rpadivyHui. Micna ubOro MoXHa BUKOHY-
BaTW onepaLdii 3 okpeMumu BepLLUMHaMmn, pebpamu Ta rpaHsamu.

Aasite BIANOBIAI Ha 3anMMTaHHA

1®. Ak cTBOPUTY TekcToBUI 0G'ekT Y peaakTopi Blender?

2°. Aki BnactmsBocCTi cuMBOSiB Ta ab3aLiB MOXHa 3MiHIOBaATU B TEKCTOBUX 06 eKTiB
y peaaktopi Blender?

3°®. Aki BnacTMBOCTI, XapaKkTepHi Ans rpadiyHMx 0G’eKTiB, € Y TEKCTOBMX OG'EKTIB
y peaaktopi Blender?

4°. Y akomy pexvmi po6oTu 3 06’€eKTOM MOXHa peaaryBaTut TEKCT?

5°. Y akoMy pexumi poGoTn 3 06’'EKTOM MOXHa OnpaLbOBYBaTU TEKCTOBUIA 06 €KT
AK rpadivHun?

6°. Ak 3agat Ta 3MIHUTK LWPUAT CUMBOIIB TEKCTOBOMO 06'ekTa?

7°. Sk pOo3MiCTUTU CUMBOSIM TEKCTOBOTO 0G’€KTa MO KPUBI?

8°. Ak 3pobuTn cumBoNU TeKcToBoro o6’ekta 06’ eMHUMN?

9°. Ak NnepeTBOPUTU TEKCTOBMI 06’EKT Ha rpadpidHNin? 3 SIKOK METOIo Lie pobnsaT?

10*%. £k MOXHa KOXHY NniTepy BBEAEHOIo TEKCTY OPOPMUTM OKPEMUM KOSTIbOPOM?
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L’I?T 2°. CtBopiTb 3D-Hanuc 3 BalMm Npi3BuULLEM

=
0

e

W Bukonarite 3aBAaHHA

1°. CtBOpIiTb 3D-HanWc 3 Ha3BOK BALLOrO HACEMNEHOro MyHKTY. YCTaHOBIThL AN CUM-
gonie wpudt Times New Roman (times.ttf) i BuGepiTe Konip 3a konbopamm
repba BalOro HaceneHoro NyHKTy. 30epexiTb NPOEKT y Bawin nanui y danni
3aBAaHHA 2.6.1.blend.

Ta iMeHeM. PosTaluyinTe npissuLe Ta im's
B pi3HMX psgkax. Postawynte nitepy no
kony. BubepiTb gns cumsonis wpudT
i konip 3a BawuM H6axaHHaAM. 36epexiTb
NPOeKT y Bawi nanui y danni 3aBaaH-

Hs 2.6.2.blend.
3°. CteopiTb Hanuc crnosa ®i3uka 3a 3pas- Mauan. 2.94. 3pasok
KoM (Marn. 2.94), nepeTBoOpMBLLN TEKCTO- A BUKOHAHHSA 3aBAAaHHA 3

BUA OBO’eKT Ha rpadpiyHui i BUKOHaBLUM
nepeMilleHHs Bropy cepeavHu Bepx-
HiX rpaHen y nitep @, i, u, k. 3b6epexitb
NPOEKT y Bawini nanui y danni 3aBaaH-
HA 2.6.3.blend.

. CtBOpiTb  300pakeHHs1 3a  3pas3koM
(man. 2.95), BMKOHaBLUW MNEPETBOPEHHSI
TekcToBoro ob’ekta B rpadidHuin. 30e-
pexiTb MPOEKT Yy Balwin nanui y danni Maan. 2.95. Bpaszox
3aBpaHHA 2.6.4.blend. JUIsI BUKOHAHHSA 3aBAaHHA 4

5*. lNpoBeniTb eKCnepuMeHT 3 po3aineHHs

ob’ekTa Ha OKpemi niTepyn gnsa ix Hesa-
NEXHOr0 PO3MilLleHHs1 Ta hbopmaTyBaHHS.
Bukopuctante B pexumi peparyBaHHsi
KOMaHAy KOHTEKCTHOro MeHto Bigokpem-
neHHA. CTBopiTb 3 TekcTy 7+7 300pa-
XEHHs 3a 3paskom (man. 2.96). 36e-
pexiTb MPOEKT Yy Bawin nanui y danni
3aBAaHHA 2.6.5.blend.

Maan. 2.96. 3pasok
Ui BUKOHAHHA 3aBIAaHHA 5

2.7. AHimauis TpMBUMIpHUX 0G’€KTIB

@ 1. Ak Bu posymieTe moHATTS aHimauyia?
2. Y AKMX mporpaMax BM CTBOPIOBAJIM aHiMaIlliio abo 3aCTOCOByBaJiM aHima-
ifHi epekTH K0 00’€KTiB?
3. fxi Bu 3HaeTe popmaru Bimeodaiimrin?

lMoHssmms aHimauii

Y pepakTopi Blender moxHa cTBOptoBaTh
AHimauis (dbpaHu. animation — 0XWB- e nuie cTaTUuHi 3D-306paxKeHHs, arne i aHi-
NeHHs) — BWUA KIHOMUCTEUTBA, TBOPU  vopani. KommiotepHa 3D-aHiMallisi LMPOKO
AKOTO  CTBOPIOKOTECH  LLITIAXOM  3UOMKU  3ac10c0BYETHCA B pekrami, y kiHematorpadii
MocnifoBHux eTanis pyxy ob'ekTie. Ta MynsTANMIKaLT, KOMMIOTEPHIX irpax Ta iH.



3D-rpadpika

Maan. 2.97. CtBopeHHA «MyJIbTHiIbMY» B 30IIUTI

CyTb aHimauii nonsarae y Tomy, L0 nepes o4MmMa fioanHU 3 NEBHOM LWBUAKICTHO 3Mi-
HIOKOTbCS1 300paXXEHHS, SIKi MaloTb HE3HaYHI BiAMIHHOCTI y BUMMAAI Ta NONOXEHHi 00’ek-
TiB. MOXNMBO, BaM JOBOAMMOCS CTBOPKOBATM BACHi «MynbTUnnikauinHi dinbMmun» (nat.
multiplicatio — NPUMHOXEHHS, 30INbLUEHHSA, PO3MHOXEHHST), Manoyn irypkn Ha Ky-
TouKkax 3owmnTa (Man. 2.97). Oani nig yac WBMAKOro neperopTaHHs LUmMxX KyTOYKIB CTBO-
pIOBanoch BpaXKeHHs, Lo irypka «oXusae» i BUKOHYE NeBHi Aji.

AKicTb Takoro «MyneTdINbMy» 3anexuTb
Bid SKOCTi ManoHKIB, X KiNbKOCTI, pi3HULi
y hopmi Ta NOnNoXeHHi O0’eKTiB Ha CyCigHix
MarntoHKax i LWBMOKOCTI FOPTaHHSA CTOPIHOK.

3a uum camrm NPUHLMNOM CTBOPHOBAaNMCh MarnboBaHi MynbTdinbMu 4o noYaTky Bu-
KopucTaHHa KoMmm'loTepiB. Hanpuknag, gppaHuy3bknii XyaoxHuk-aHimatop Emine Kons
B 1908 poui ans csoro 1,5-XxBUNMHHOIO MynbTdinbmMy «PaHTacmaropis» cteopus Binb-
we 700 mantoHKiB. Ha KoXXHOMY KaZpi LibOro MynbsT@ifibMy MICTUBCS OKpeMUA Marto-
HoK. [loBxuMHa nniBku cknana 36 M npu po3Mipi ogHoro kagpa 35 mm. 3a ogHy cekyHay
AeMoHcTpyBanoch 16 kaapis MynbTinsmy.

Y Halw yac iCHylTb TpU OCHOBHI CTaHAapTHi YacToTW KaapiB Ha TenebadeHHi Ta
Yy UMpoBOMY KiHO, Y TOMY Yncni B MynbTunnikadii: 24, 25 i 30 kagpis 3a cekyHAy.

3 NosiBO0 KOMM’IOTEPIB CNPOCTUMBCS NpoLec CTBOPEHHs aHimauii. 3Hukna notpeba
Yy CTBOPEHHI BENUKOI KiNbKOCTi NoAibHMX 300paxkeHb ONsi KOXXHOrO OKpeMoro Kagpa.
3’ABUnacb MOXNMBICTb CTBOPHOBATU 300paXKeHHs nule ANs KiNbKOX Tak 3BaHUX KIko-
YOBMX KappiB, Ha Akux oB’eKT NoBMHEH HabyBaTWM CTPOro