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AIK npayoBaTH 3 NigpyYHUKOM?

Ha nouatky koxHoro naparpada v 6yaews 6auntn npobaemHe NUTaHHA
abo npobnemHe 3aBAaHHs, sike MOTPIOHO po3B'A3aTy, BUBYaOYN MaTepian
i3 i€l TeMW. TeopeTWUYHi Ta NpakTUYHI 3aBAaHHSA AOMNOMOXY Tk Tobi 3400y~
TN HOBI 3HAHHSI CAMOCTINHO, @ OTXe, T HaBUYMULLCS JocnigxyeaTn, nopis-
HIOBaTW, 0BIpyHTOBYBATU | POBUTN BUCHOBKM.

KoxHuin naparpa¢ nigpyyHuka MicTUTb pybpuky «3anuTaHHs-BiAMoBi-
Ai», Ky MOXHa orpaLoBaTi caMOCTIHO, @ TakoX 3BepTaTvcs 40 Hei nig
4ac BUKOHaHHS 3aBjaHb. Y Hiil BifOMOCTi NoAaHi, SiK y NOLIYKOBUX cuCTe-
Max — KOpOTKe 3anuTaHHs | BignoBigb Ha Hboro. MepeBipuTK piBeHb 3a-
CBOEHHS MaTepiany AOMOMOXYTb 3aBAaHHs 3 pybpuku «[lepesip ceber.
3ayBax, Lo piBeHb CKNafHOCTI 3aBAaHb Y Ui pybpuLi 3pocTac Bij rnepLuo-
ro 0 0CTaHHbOrO.

o6 6yTn ycniwHWM y MabyTHbOMY, KOXHOMY 3 Hac MoTpibHO po3Bu-
BaTW HaBW4YKW KOMYHiKaUil, a ue BMIHHA MOCTaBWTW 3annTaHH{, BUCNO-
BUTWU BRAacHy AYMKY, KOHCTPYKTWBHO MocrepeyaTucs, aprymeHTyBaTtu
N poBecTV BnacHi nornagu. Ana posBUTKYy LMX HaBUYOK BinbliicTe 3a-
BAaHb PEKOMEHAYEMO BUKOHYBaTV B Napax 4v y Manaux rpynax. Taki 3a-
BAaHHSA Mo3HadeHi cumBonoM 2. 3aBgaHH#, aKki NOTpibHO BMKOHYBATK
3 BMKOPUWCTaHHAM KOMM'toTepa, TakoX MaroTb BignoBigHY no3Hauky: [_].

baxaemo Ll‘iKaBOFD Ta pe3ynbTaTMBHOINO HaB4a/lbHOIo pOKy!

AsTOpUY

40 I'Iiﬂ.py'-IHVIKa PO3TalloBaHO 34 MNMocKlaHHAM:

|HTEpaKTUBHUIA eNeKTPOHHWIA A0AATOK (fani — e-40AaToK)
370
https://vse.ee/crlz . 1
i |

Takox yci maTepianu e-gogaTka Npo4yb1boBaHO 3a nocu- E
NaHHAM:
https://vse.ee/csdg
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Po3gin |. AnapatHe 3abesnevyeHHs i AaHi |
§1. IHbopMauiniHi cnctemn

LLlo 060B'A3KOBO BXOAUTHL 0 CKNaAy 6yab-aKoil
iHpopmauinHoi cuctemu?

CBiT HaBKO/MIO Hac CrMOBHEHWI CUCTEMaMV — MeXaHi3Mamu, XUBAMU
icToTaMu, cninbHOTaMK Nitogein, TO6TO cucTeMamin MexaHiuHUMY, Bionoriu-
HVMK, colianbHVMK ToLo. CborogHi cepes HX ocobavBe MicLie NocijaTb
KOMM'loTepn — cUCTeMV, L0 aBTOMAaTU3yHOTb OMpaLioBaHHS iHpopmaLi
B YCiX ranyssax AACbKoi AignbHocTi. Komm'toTep € pisHoBuAoM 6inbLu Wmpo-
KOTo MOHATTA — iHpopMayiliHoi cucmemu.

O (1o maxe iHpopmayitiHa cucmema?

/o ; :
IHpopMayitiHa cucmema (y WUpOKOMy po3yMiHHI) — ye cucmema, aKa
301licHIo€E a60 8 AKiU eidbysaomscs IHPOPMAUItHI NpoyecU: NOWyK,
36UpaHHA, 36epi2aHHsA, nepedasaHHA Ma oNPaytBaHHA iHpopMayii.

IHpopMmaLiiHa cucTema (y By3bKOMY PO3YMiHHI) — Lie Komnnekc iHpop-
MaUiliHVX, TeXHIYHMX, NPOrpaMHNX Ta opraHisauinHux 3acobis, Heobxia-
HWX 415 aBTOMaTU30BaHOro onpaLloBaHHs iHpopmalLlii.

3aBfiaHHA Ne 1 KopuctyBau
Po3rnsaHb rpagiuHy Mogens. Mogennto skoro NpyKnagHi nporpamMu
06'ekTa BoHa €? [1oAcHN, K TV ii po3yMmi€LL.

. @mﬁﬂ{'ﬁr
3pobu BUCHOBKW. : T :
AnapaTHa €xk/ianoBa
3aBAaHHA Ne 2
PosrnsHb cxemy poboTu iH$popmaLiinHoi cuctemu. Haseu iHGopmaLliiHi
npolecy, ki B Hil BibyBaroTbCS.

AnapaTHa i nporpamHa YacTyHY iHpopMaLiHoI crcTemu

KopucryBau
BBeseHHs OnpautoBaHHs BuBeaeHHs ~ aboiHwa
IHpopmaLii Ta/abo 36e- iHpopmaLii iHpopMaLlinHa
A peXeHHs cicTema
iHpopMaLlii

3BOPOTHWI 3B'A30K

Ha3Bw 0b0B's3k0BI cknagoBi bysb-akoi iHGopMaLiiHOT cucTemu.
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6 | Posginl. AnapatHe 3abe3sne4eHHs i AaHi

3aBpaHHA Ne3 22

O6'epHaiiTecs B napw. [loBesiTh, WO Ha MantoHKy 306paxeHo iHpopMma-
UinHy cncTemy. ONULWITh, K 34iINCHIOTBLCA NpoLecy OTpUMaHHS, 36epi-
raHHs, NOLUVpPeHHS Ta onpayroBaHHs iHbopMauii y nogaHin cucremi.

3aBfaHHA Ne4 25

O6'egHanTecs B napu. Po3rnaHbTe Mpuknagy pisHWX TUMIB Cy4acHUX
KOMM'toTepiB.

CraLioHapHuUK

KomoTep HoyTbyk MnaHweT | CmapTdoH




Po3gin |. AnapatHe 3abesrneveHHs i gaHi | 7

CTBOPITb y CMiNbHOMY AOKYMEeHTi TabanLo 3a 3pa3koM i NMopiBHANTe
TUMW Cy4acHUX KOMM'IOTEPIB, 3aMOBHMUBLUN MOPOXHI KNI TUHKN.

Turn Mo6ine- ~ MOX CepepHs Peemipn || anenagn
§ , : nyBoCTi 7| ekpaHa (yce- | TMNOBMX
xemmioTep [ PO lanrpeing| TP | peprsony 3ajau
CrauioHapHUit | | J
koMmn'toTep
HoyTbyk
MnaHwer
CmapTéoH

3aBAaHHA Ne 5

Onuwn poboTy KoMmM'toTepa sk iHpopMaLinHoi cuctemun. [lonoBHYK cxe-
MYy HeoBXiAHUMW CKNagoBUMIK iHGOPMaLiMHOT cucTeMu.

[pouecop

ANENSENINENNNAANE ll‘lllllllllllll’
SSD-apck  JKOpCTKUIA MAarHiTHWA ANCK ®new-

I @ Hakonumuyyeay

[ai BignoBigi Ha 3annTaHHsA.

1. fAi NpucTpoi € 0CHOBHUMU A5 KOMMT'oTepa 6yAb-AKOro Tumny?

2. MNoscHw, 9K BigbyBaeTLCSA NpoLec onpauoBaHHA 4aHUX Y KoMM'toTepi.
3. & fiky ponb Bigirpae onepaTvBHa Nam'aTb?

4. £ Yum Bigpi3HAETbCA onepaTyBHA NaM'aTh Bif iHWWX BUAIB NaM'aTi?
5

2 Yn moxHa 3ibpaTtu kKomm'toTep, Ak 6yge npaurosaty 6e3 onepa-
TUBHOI NaM'ATi? AKLLO Tak, TO YOMY Lie He peanisyeTbca?

" ANrpéiif — OHOBMEeHHs nporpaMHoro 3abesneyeHHs abo obnafHaHHA A0
6i/bLU Cy4yacHoi Bepcil.

2 Y UboMy CTOBMUI po3cTaB yucna Big 1 (Haraeweswnin) 4o 4 (HAMAOPOXUUN).
3a noTpe6by MoXHa CTaBUTW 04HaKOBI LNPPW.



8 | Posginl. AnapatHe 3abe3sne4eHHs i AaHi

3ATNMUTAHHA-BIAMNOBIAI

Lllo MoXXHa po3rnagaTti AK iHpopMauilHy cuctemy?

[HpopMaLiHUMK cuCTeMaMn MOXHAa HasBaTh AyXe LUPOKe KOO
06'ekTiB: TenebaueHHs, UppoBi poToanapaTu i Bigeokamepu, NOAM-
HYy ToLLO.

[o iHpopmaLjiiHoi cncTeMy AaHi HaAXo4ATb Big Axepen iHpopmaLiii.
Lli aaHi 36epiratoTe 4m oNpaubOBYOTb y CUCTEMI, a MOTIM NepegatoTb
crioXusBayesi.

[Mxepeno iHpopmaLii
—>  OTpuMaHHa iHbpopmaLii
36epexeHHs Ta onpayoBaHHs iHpopmalLlii

MepenaBaHHA iHpopMaLii

Cnoxwsay iHpopmalii

Cnoxunsadem Moxe ByTv NroAWHa, NpucTpill abo iHwa iHdopMmauiinHa
cnctema. Mix crioxvBadem Ta BnacHe iHGopmMaLiliHO CUCTEMOIO MOXe
By BCTaHOBNEHO 380POMHUII 38'A30K, KW/ O3HaYaE, WO CroXnBay
CTaE TakoX AxxepenoM iHbopmadii 415 NeBHOT CUCTEMN.

Lo BXoguTb A0 cKnagy KoMmn'rotepHoi iHpopMayinHol cucTemu?

Komn'toTepHa iHbopMaujiiHa ccTema 060B'A3KOBO MICTUTE anapaTtHe 3a-
6esneyeHHa Ta nporpamHe 3abesneveHHs. [lporpamHe 3abesneveHHs
Kepye anapaTHUM, Hafcuaar4n oMy KoMaHAW. Takox B 060X Hampsm-
Kax Mix anapaTHVM Ta NporpamHi1M 3abesneyeHHAM nepejaroTbea aHi.

IHpopmaLiiAHa cucTema
MporpamHe 3abe3sneyeHHd
Jani JlaHi, koMaHan

AnapaTHe 3a6e3neyeHHs

JaHi 3anuTu 3anuTtin JaHi

m IHpopMaLiHi Axepena Cnoxwusavi iHpopmaii



Po3gin |. AnapatHe 3abesnevyeHHs i AaHi |

AKi npouecu BiabyBaloTbcA B iHpopMaLinHUX cucTemMax?

B iH$opmaLiliHMX cucTeMax BigbyBaroTbcs Taki npouecn:

* OTpVMaHH$ (BBeAeHHS) iHbopMalLii 3 iHpopmaLinH
¢ orpaytoBaHHA (NepeTBOpeHHSs) iHdopMaLlil;
36epiraHHs BxigHOI Ta onpayboBaHoi iHpopmaLii;

VX 4KEPEN;

* nepejasaHHsA (BYBeAeHHSs) iHpopmMaLlii croxrBayesi.
Ocb, Hanpuknag, cxema poboTu iHpopMaLinHOI cucTemun «komn'toTeps.

clatl Mpouecop
v
Mpucrpoi f !
BBEJEHHSA i LI (R

MocTiHa (ROM)

TmuacoBa
(RAM, Cache)

MpucTpoi 36epi
raHHs JaHnx
. KopcTtiuia

MarHiTHUA
(HDD)

[ daBlatypa
Muwa
}* V1 “\LJ\_.[_" )OH

— CKkaHe €D

[HWwe

AaHi
4
Mpuctpoi
BMBEAEHHQ

—»

- ’— puHTEp
L KOnoHKH
L\t’lOHITO

AncK Mnotep

TBepAOTiNbHI HAaKONNYy-

Baui (SSD, USB-¢netuka)

K B3aEMOAiOTb NpoLecop, onepaTMBHA NaM’ATb Ta NOCTIMHI HaKo-

nuuysaui?

Komn'totep — ue iHpopmaLjiiHa cucTeMa, sika onpalboBye AaHi. [aHi
36epiratoTbcs Ha NpUCTPONAX 36epiraHHs AaHWX, SKi NpaLooTh NOBINbHO,
| TOMy AN WBUAKOTO JAOCTYNY A0 AaHWX Yy KOMMTtOTEpax BCTAaHOB/IOHOTh
onepaTMBHY NaM'aTb. AKLLO Nporpama abo ¢ain noTpibHi gna poboTw,
X crnoyaTky 3aBaHTaXyHoTb i3 NPUCTPOtO 36epiraHHA aHWX 40 ornepaTuBs-
HOI Nam'aTi, Wo 3a6e3nedye HabaraTo WBUALINIA AOCTYN A0 LX AaHUX.
Mpouecop 06pobnsie iHpopmaLito, BUKOHYHOUM 06YMCNEHHS Ta Kepytoun
npouecamu. lMicns 3aBepLueHHs poboTH AaHi 3HOBY MOXYTb ByTH 3anu-
CaHi Ha npucTpiin 36epiraHHa AaHux NS AOBroTpuvBanoro 36epiraHHS.

AKi € pisHoBMAW NepcoHanbHUX KOMN'IOTEPIB?

i [MepcoHanbHi KOMM'tOTEPU —

CrauioHapHi

[ MopTaTuBHI ]

[ [MnaHweTn %

OdicHi Ta AOMaLUHI

ﬁ HoyTbyku J

Irposi [ CMapTdoHu }—

4{ HeTtbyku J

CrauioHapHi kKoMn'loTeEpPU NOAINAOTL Ha:
* odicHi Ta gOMaLLHI; * irposi.

9
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Po3gin |. AnapatHe 3abe3nevyeHHs i AaHi

O¢icHi Ta AoMalLLHI KOMN'IOTEPU He NoTpebyroTb BUCOKOI NPOAYKTUB-
HOCTI, OCKI/IbKW Ha HUX He BUKOHYIOTb CK1afHWX 3aB4aHb. MiHiManbHMA
Habip NpUCTPOIB: cUCTeMHUI 610K, MOHITOp, KNaBiaTypa, MuLLa.

MoHo60K — Le pi3HOBWUA CTAaLiOHAPHOro KOMM'IOTEPa, Y SSIKOMY CUC-

TEeMHUIN 610K Ta MOHITOP CTaHOBAATL €4MHe Line.

IrpoBUKA Komn'loTep notpebye HaliBMLLOI MPOAYKTMBHOCTI. ToMy i Xa-

paKTePUCTUKI MPUCTPOIB MOBUHHI ByTW HalBULLUMU.

Bumorn go irposoro komn'totepa:

* MOTYXHa BiZeokapTa, Wo6 3abesnedyBaT LWBUAKWIA pyX 6araTtbox
06'eKTiB Ha ekpaHi;

* Be/IVKUA obcar onepaTtuBHOI Nam'aTi;

* LWBWUAKWIA NpoLiecop;

* HasfBHICTb KO/IOHOK Ta/abo HaBYLUHWKIB.

HoyT6YyK B1KOHYE Ti cami dyHKLUIT, Lo 1 cTalioHapHWUIA NepCcoHanbHUN

komn'toTep (MK). Ha HoyTbyKy € BKasiBHWIA NPUCTPIA — Ta4ynag, npoTe

3aMiCTb HbOIO MOXHa TakoX Mif€AHYBATU 30BHILWIHIO MULY. OCHOBHa

nepesara HoyT6ykiB MopiBHAHO 3i cTauioHapHUMK MK — MobinbHicTb:

e ManiBara i ra6apMTm;

* AN poboTU He 060B'A3KOBO Mig€AHYBATV 30BHILLHI MPUCTPOI;

* MOX/IMBICTb aBTOHOMHOI poboTy;

* MOX/UBICTb aBTOMaTUYHOrO NiA'€AHaHHA A0 6e34pOTOBUX MepeXx.

NnaHWeT — Le NpuUcTpili i3 CEHCOPHUM eKpaHOM, KU MOXHa BUKO-
pVICTOBYBaTW ik HOYTOYK, NpoTe 6e3 ¢i3nuHoi knasiaTypu. BiH 3pyuHumi
ANs Nepernsgy KOHTEHTY, YNTaHHA €NeKTPOHHUX KHUM Ta BUKOHAHHS
NPoCTVX 3aBAaHb. [naHLWeTy Takox NonynspHi cepes XyAoXKHWKIB i po-
Torpadis, 0ckinbky ix MOXHa BUKOPUCTOBYBaTU ANS CTBOPEHHS Ta pe-
AaryBaHHs 306paxeHsb.

AKi koMn'loTepU BUKOPUCTOBYIOTb ANA BeNNKOI KiNbKoCTi 06-
YMUCNeHb?

CynepkoMn'loTepun — Lie HaliMoTY>XHiLlWi KOMM'toTepw, siKi 34aTHi BUKO-
HyBaTV Be/MYe3Hy KiNlbKiCTb 064YMCNeHb 3a KOPOTKMIA MPOMIXOK Yacy.
IX BUKOPUCTOBYIOTb ANA CKNAAHUX HAYKOBIIX AOC/I4XEHb, MOAE/IOBAH-
HS MOroAw, MpPOrHo3yBaHHSA KniMaTy, po3paxyHkiB y ¢iswnui, 6ionorii
Ta iHLW WX ranyssx, ge noTpibHi Benvki obuncntoBasbHi MOTYXXHOCTI.
CepBepu — Le KoMM'toTepu, fiki 3abe3neuyroTb 36epexeHHs, 06pobky
Ta HagaHHA AOCTYNy A0 AaHMX. BOHW BUKOpPUCTOBYIOTLCS B Mepexe-
BVX cepejoBuLLax, Ae HeobxigHo 0bpobnsTy Benuki obesirn iHpopma-
Lil Ta 3abe3neunTn WBUAKNA ZocTyn Ao Hel. CepBepn 3acTOCOBYIOTh
B 6araTbox ranyssx, 3okpema B 6aHKiBCbKili cdepi, eneKTpoHHIN Ko-
MepLil Ta XMapHNX cepBicax.



Po3gin I. AnapaTtHe 3abe3nevyeHHs i gaHi |

Po6oui cTaHLii — Le noTyxHi komn'toTepy, AKi BUKOPUCTOBYHOTb AN14
npodecinHoi poboTn 3 BEAUKUMYW obcsiraMn jaHux i cknagHUMK 3a-
BAAHHSMU. X 4acTo BUMKOPUCTOBYIOTH Y rpadiuHOMY AU3aliHi, apxiTek-
Typi, iHXeHepii Ta iHLWWX TBOPUWX ranyssx, e noTpibHa B1coka Npoayk-
TUBHICTb | TOUHICTb 06p06KM AaHWX.

Knactep — ue 06’ €gHaHHA MOB'A3aHMX MepeXer KOMM'IOTEPIB 3 METOHO
pO3B'A3aHHA MeBHOI cKnajgHoi obumcaroBanbHOI 3agavi. Ak npasuno,
anropuT™M pO3B'A3aHHA Takol 3ajadi posnapasnearemecs, To6TO 3Mi-
HIOETbCS Tak, 06 Oro 4acTUHU MOXHa Oyno BMKOHYBaTW Ha Pi3HUX
KOMM'toTepax o4Ho4acHo.

Mpia-cncTeMun — Le oavH i3 BUAiB Knactepis, Wwo o6'egHye reorpadiuHo
Big4aneHi koMM'oTepy, SKi MOXyTb 6yTV i 3BUYaHMMKN KOMMN'IOTepamMu
KOpPUCTYBauiB, AKi BMKOHYOTE NOTPIBHI 064MCNeHHS Y POHOBOMY PexKuUMi.

MEPEBIP CEBE 3HAHHS — PO3YMIHHS — CTBOPEHHS — BAACHI 4YMKMU

< o1

binbwicTe Nrogell B3aEMOAIE 3 PisHUMK iHGOpMaLinHUMK cucTe-
MaMu LLLOAHS: Y NPOAYKTOBOMY MarasuHi, Ha po6oTi, y LiKoni, Ha-
BiTb B aBTOMObINAX.

[_] ¥ TekcToBOMY MpOLIECOPi CKAAAM CINCOK ACATY iHPpOopMaLLii-
HUX CUCTEM, 3 AKUMI TV B3aEMOAIELL LLIOAHSA.

2. BrkoHal iHTepakTUBHY BrpaBy B e-poaatky (1.1).

3. MosicHW, AK NoB'A3aHi NoAaHi HYX4e CI0BOCMONYYEHHS 3 MOHAT-
TaM «iHpopMaLjiiHa cucTeMan.
O6cse iHpopmayjii, anapamHe 3abe3neyeHHs, npozpamHe 3a6e3ne-
YeHHs, iIHmepdelic Kopucmyeaya, onpayroeaHHs iHpopmayii, nepeda-
8aHHSA iHPopMayii, 36epexceHHs iHpopmayii.

rr 4. Ak 61 TM nosacHWB / noscHuna Apyrosi / noapysi NoHATTS iH$op-

MaLiHOI cucTemmn?
[_1 Bignosigb odopmMu B cepesoBULLi eNeKTPOHHNX Mpe3eHTaLil,
TekcToBOMY abo rpadiuHomy pezakTopi (Ha BLGIp).

5. Obepu byab-aKy iHpoOpMaL|iiHY CUCTeMY Ta CTBOPU aHiMOBaHy
cxeMy ii poboTn B pegakTopi npeseHTaLii.

o) 6. Jlitak, Mo6inbHWi TenedoH, wada, nigpyuHuk, noavHa. Lo

3 MepenliyeHOro MoXHa HasBaTu iHPOpMaLiHOK cUCTEMOD
Y LUMPOKOMY PO3YMIiHHI? ApryMeHTYyn CBOIO BiAMOBigb.

7. ¥YaBU, L0 TV y CKNaji KOMaHAW, ika Mae CTBOPUTU iHpOpMaLLiHY
cMcTemMy ANS KepyBaHHSA LWiKinbHot 6ibnioTekoto. TBOE 3aBAaH-
HSt — CMPOEKTYBATN OCHOBHI KOMMOHeHTW Ljei cuctemu. Odopm
pilleHHS ByAb-AKUM 3pYyYHIM AN Tebe cnocobom.

1
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§2. PoboTm i curHannm

Po6oT — Le iHdpopmaLiiiHa cucTema?

Po60T — Lie crnewja/ibHO CTBOPEHWNIA MPUCTPIN, AKUIA MOXe BUKOHYBaTH
NeBHi 3aBJaHHA aBTOMaTU4YHO, 6e3 BTpyYaHHS NOANHW. PoboTN MOXYTb

MaTu pi3Hi popMu Ta po3mipu: Big ManeHbKrx poboTiB-NMN0COCiB 40 Benu-
KX MPOMUCIOBUX.

PoboTr3oBaHa xipypriuHa cucrema DA VINC

Hanpuknag, poboT-Xipypr gonomarae nikapsim BUKOHYBaTX TOYHI one-
pauil 3 MiHIManbHUM PU3VMKOM ANS NauieHTIB. KOHTPONIOETLCA Nikapem,
3a 10T0 AOMOMOTr0OH BUKOHYOTHCSH MaHinynsaLji 3 BUCOKOK TOUHICTHO.

Mpomucnosi poboT BUKOHYIOTE Pi3HOMaHITHI BUPOGHWYI 3aBAaHHS

Ha 3aBojax, Taki sik 3BaptoBaHHs, 36ipka, ¢papbyBaHHSs, NepemilieHHs
BaXKWX NpeaMeTiB.
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NognHonogibHWin pobot ASIMO
ANOHCbKOro aBToBMpobHMKa Honda

PoboT-rymaHoig moxe xognTi, biratk, TaHuoBaTW, po3nisHaBaTy 06-
AWYYA Ta ronocK, BUKOHYBaTW MPOCTi 3aBAaHHA, Taki AK nepeHeceHHsd
npeimeTiB.

Mapcoxig Curiosity Big NASA

PoboT-gocnigHuk BuBYaEe nosepxHio Mapca, 36upae 3pasku rpyHTy
Ta KaMeHiB, pobuTb aHani3u i nepegae AaHi Ha 3emnto.
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HaHopoboTn 3acTocoBylOTb Yy MeAVLMHI ANS JOMpPaBAEHHSA iKiB
40 ypaXeHWX KNiTUH abo 41 NpoBeAeHHSA MIKPOCKOMIYHUX XipypriYHmnX
onepauiv ycepeuHi Tina ntognHu. binble y Bigeo B e-goaatky (2.1).

3aBAaHHA Ne1 [ _]

Cknagw cBill cnvcok pD6OTiB, AKi BUKOPUCTOBYHOTLCA B MOBCAKAEHHOMY
KUTTIL

3Hanam B Mepexi «lHTepHeT» iHhopMaLLio Mpo ocTaHHiI po3pobku B ranysi
poboToTeXHIKW.

Mpe3eHTyl 3HaNgeHI BigoMOCTi.

BucnoBu BnacHy AyMky

Ak po3BUTOK POBOTOTEXHIKM MOXe 3MIHUTK MalnbyTHE? HasBum natocu
Ta MiHyCcW i€l TeXHONOTIl.

3aBfaHHA Ne 2

Po3rnaHb nogaHy cuTyalyjto.

AKLWO B MaNByTHbOMY BW NaaHyeTe
3aiiMaTCs po6bOTOTEXHIKO, TO BaM
noTpibHoO onaHyBaT:

e MEXaHIKy e eNeKTpoHiKy

* NIporpamyBaHHs

o || hiy

MosicHW, YoMy caMe Lii ranysi Ha3BaB eKCrepT 3 poboTOTeXHIKM.
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3aBAaHHA Ne 3

Onpautoir nogaHy iHpopmadito. MosAcHN, AK B3aEMOZAIFOTb YCi YaCTUHM L€l
cncTeMu. Aki nigcncTeMmn MoxHa BUZINUTA?

Fipockon Aatuvikn
nepenoH, BMCO-
Ta aKcenepomeTp " gaﬁpyﬂHeHHﬂ,
piBHA 3apagy
ROz bartapei
cucTema Ta ABury- 1
HW: KONecHi, . -
LLiTKOBI Nigap (LIDAR) —
NasepHNA AaT4mK
MikponpoLecop BIACTaHI
inaMm'atb -
besapoToBuM
3B'a30K (Wi-Fi
abo Bluetooth)

O6'egHanTech y rpynu, NigroTyinTe BiANOBI4I HA 3aNMTaHHS:

¢ SIki NpUCTpOi BUKOPUCTOBYHOTbCS 4/151 360pYy AaHUX?

¢ §Ki gaHi 36upatoTbCca L€ CUCTEMOKD?

+ [le i 9k 36epiraTbCs gaHi NPo NpUMiLLeHHs, MapLipyTu abo piBeHb 3a-
pPAAKNA?

HagaliTe mponosuuii WwWoao BAOCKOHaneHHs poboTa-nunococa Ana Nigsu-

WeHHs epekTUBHOCTI Moro pobotu. Hanpuknag: ski A0AaTKOBI AaTUNKK

abo TexHoNorii MOXHa iHTerpysaTv NS NokpalyeHHs 36opy iHpopmaLyji

Y yXBasleHHS pilleHb?

3aBfiaHHA Ne 4

BisbMu okpemunia apkyLl nanepy i cnpobyin HamantoBaTy pi3Hi curHann:
* 3BYKOBI ® TennoB.i * CBIT/IOBI
1. MoscHN, YoMy came Tak 306paxeHO KOXHWIA curHan.

2. MopiBHA cBOI ManHKM 3 BIANOBIAAMN OAHOK/IACHWKIB / OAHO-
KnacHWLb.



16

Po3gin |. AnapatHe 3abesneveHHs i AaHi

3. 306bpasu Ha MatloHKY 3MiHY CUrHany.

4. 22 Ob'egHaiiTech y rpynu, cKNagite yCHy npeseHTaLito 3anmnTaH-
HAMW: AKi ByBatoTb curHanu? Ak NgnHa OTPUMYE CUTHANU 3 Ha-
BKOMIVLLIHbOTO CBIiTY? flk MOXYTb TeXHi4Hi npucTpoi cnpuimartu
curHann?

3aBgaHHA Ne5 [ ]

MepernsHb Bigeo B e-goaatky (2.2).
OnuLww, Ky poNib BigirpatoTe AaTUMKN B KOXKHOMY HaBejeHOMY Nnpuknaji.
MosicHW, Lo Take faTunKN.

BucnoBu BRacHy AyMKy

lcHytOTb pi3Hi TAYyMaveHHs NOHATTSA «CceHcopy». [ANg OfHMX — Lie «4yT-
AVBWIA NpUNag», MaucTeEPHO CTBOPEHWA NOLWHOK «MUABHWUIA CTO-
POX», ANA APYrUX — «aHasnizaTopy, WO po3ni3Hae / 4i3HaETbCH Bijo-
MOCTi Mpo 0B'€KT, ANA TPeTiX — «AaTUMK» AKoiCb i3NYHOI BENNYNHN
(Temnepatypw, TUCKY, KyTa MOBOPATY), AN YETBEPTMX — OpraH 4yTTa
TBapWHM abo PoCAVHW i Tak Aani.

Ak mu hosAcHUW Yye noHammsa? Y akux eunaokax euKopucmosysamu

me 4u iHWe mpakmyeaHHA?
Aamyuk i ceHcop — Yye cUHOHIMU?

3aBgaHHA Ne 6 A [

O6'egHaliTecs B napu. Biakpuiite e-goaatok (2.3), o3HainoMTecs 3 iHbop-
MaLljieto, MOAaHOK Ha CTopiHKax 3a3HayeHux Bebpecypcis. O6MiHsNTeCs
AYMKaMu, MigroTynTe KOPOTKe MOBIAOMJIEHHS 3@ 3MICTOM MPOYNTAHOrO.

NpakTnuHa po6ota [ _]

Bigkpwin e-gosatok (2.4) i BUKoHal poboTy.

MeTa poboTu: 03HANOMUTUCH 3 OHMANH-NAATPOPMOIO (CUMYNATOPOM)
ANA nporpaMyBaHHs BipTyanbHWX poboTiB, fika Aa€ 3Mory BMUBYaTK
OCHOBW NMporpamyBaHHsl Ta poboToTexHikn 6e3 HeobxigHocTi maTtu i-
3n4He obnagHaHHs. [locnignTn poboTy rotoBoOi Mporpamu, ckaactu Ta
po3B'A3aTV NOAibHY 3a4ayy BAaCHOPYY.
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3AMUTAHHA-BIANOBIAI

SIKy ponb Bigirpae po6oToTexHika B Cy4acHOMY XXUTTI?

PoboToTexHika iCTOTHO 3MiHIOE XNTTA NOANHW. Hacamnepey BoHa 40ro-
Marae B aBTomMaTtu3allji pyTUHHUX 3aBAaHb, HAaNpUKNag, Takux K 36paHHs
aBTOMO6INiB UM NakyBaHHS TOBapiB Ha 3aBoAaX, Lo pobuTb BUPOGHU-
LTBO LUBWUAKMM i BiNbLI TOYHIM, @ TaKoX 3MEeHLLYE BUTPaTV Ha BMPOBHN-
LTBO. Y MeAnuHin cdepi poboTy gornomaratoTb Nikapsam NPOBOAWUTY cKAaj-
Hi onepaluyji, 3abe3neuyrouu ix BUCOKY TOUHICTb. Y chepi o6cnyroByBaHHS
po60TN MOXYTb BUKOHYBaTN GyHKLi KOHCYNbTaHTIB abo acucTeHTIB, 4o-
romarato4u KnieHTam y MarasvHax, rotesigx 4 pectopaHax. BoHu 34atHi
HaZasaTy iHdopMaLlito, OTPUMYyBaTV 3@aMOB/IEHHS | HaBiTb BUKOHYBATW IX.

Po6oToTexHika Bigirpae ocobnnso BaxnuBy ponb y chepax, ki cTaHOB-
NATb 3arpo3sy ANS XUTTA NHOAVHN, 3abe3neuytoun 6esneky Ta egpexTuB-
HiCTb. Y pATyBanbHKX onepaLigx poboTn MoXyTb MpoHVKaTV B Hebes-
neyHi 30HY, Je N4 He MOXYTb MpaLoBaTi Yepes pusmk 0bBanis uu
BUCOKY TeMnepaTypy, Harnpukaaz nig 4ac noxexi abo semnetpycy. BoHu
34aTHI 3HaTW NoTepninux i Hagat iM HeobxigHy Aonomory. Y BilicbKo-
Bill chepi poboTiB BUKOPUCTOBYHOTb AS1 PO3MiHYBaHHS TEpUTOPIN, WO
3MEHLUYE PN3NKW A1 CaMepiB, @ TAaKoX A1 NMPOBEAEHHS PO3BiAKN B He-
He3neyHnx 30Hax. ¥ XimiuHiA Ta aaepHill npomMuncaoBocTi poboTu npa-
LOH0Th i3 He6e3neyHnMN peyoBrHaMY, L0 3HUXYE PUSMK pagiaLjiinHo-
ro Ta xiMiuHoro 3abpyaHeHHs.

OTxe, poboToTeXHika NOKpaLLye Halle XUTTS, pobuTe Noro KoM¢popT-

HiLLM | BiAKpUBaE HOBi MOXNBOCTI 4181 pO3BUTKY Ta iHHOBaLi, 3BiNb-
HAKUM Yac AN HLWWX, BaXKIVBILLWX 415 HAC MTaHb.

AKi ocHOBHI cKnapgoBi po6ocncrTemun?

AL 3aranbHO onMcaTy OCHOBHI CKNajoBi pobocucTeMu, TO Le — Me-
XaHi4YHa CKnajoBa, CeHCopW, MiKpOKOHTpoNepy (MiKpoUun, AKUIA MICTUTb
LeHTpa/IbHWI NpoLecop, Nam'aTe, MOPT BBEAEHHS / BUBEAEHHS Ta iHLLUI
nepudepiiHi NPNCTPOoI Ha 04HOMY UMni) Ta NporpamMHe 3abesneveHHs, SKi
MpaLiorTh Pa3oM, o6 CTBOPUTY GYHKLIOHAIBHOTO | KOPUCHOT0 poboTa.

AIKi CUrHann 3 HaBKO/IMLLUHbLOIO CepefoBULLA MOXEe OTPUMYBaTK
po6oT?
Hacamnepep po3bepemMocs 3 po3yMiHHAM NMOHATTS «CUTHaN».

CurHan — ¢isnyHUn Npouec, BAAaCTUBOCTI KOO BU3HAYalOTbCA B3a-
EMOJI€I0 MiXXK MaTepianbHVMM 0B'EKTOM Ta 3aCO6OM NOro AOCAIAXKEHHS.

CknagHo? CnpobyeMo onmcaTti Lie npocTiLle.
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®isUHMA npouec — Le byab-ska 3MiHa abo gis B npupogi. Hanpu-
Knag, KMniHHA BOAMW, pyx aBToMobing abo HaBiTb Balle cepLebuTTa —
yce Le ¢isuyHi npouecu.

BnacTusicTb — e xapakTepuctiku abo ocobamsocTi Yorock. Hanpu-
Knag, 3ByK MOXe 6yTi ry4HUM abo TUXUM, CBITI0 MoXe byTu AcKpaBMUM
abo TbMAHMM.

TakuM YMHOM, CUrHaN — Lie LWoCh, Lo M/ MOXEMO BMMipsATH abo Big-
YyTK i WO Aae HaMm iHGopMaLito NPo HaBKOAWLLHIN cBiT. BiH yTBOpIO-
€TbCS, KOJIV LLIOCh 3MIHIOETLCS abo BigbyBaeTbCs, | N0ANHA CNpUIMaE
Lie 3a 4OMOMOTO0 OpraHiB 4yTTs, a poboTV — 3a JOMOMOrow gaTum-
KiB. Takum unHom, AaTUMUK — Le npunag Ans oTpUMaHHS BifOMOCTel
i3 HABKOJIMLLHBOTO CBITY TEXHIYHUMU MPUCTPOAMMA.

Hanpuknaga:

1. PoboTu, ocHaleHi kamepamu abo CBITIOYYTAUBUMU CEHCOPaMW,
MOXYTb OPIEHTYBATWUCH B MPOCTOPI, pO3ni3HaBaTN 06'EKTY, KONLOPYU
ToLLO.

2. 3ByKoBi ceHcopy abo MikpodoHY 3abe3neyyroTe CIPUAHATTS 3BYKY.

Tennosi ceHcopy 3abe3neyvyoTb CAPUNHATTSA TemnepaTypu.

4. YnbTpasByKoBi, iHppadepBOHi ceHcopw, abo nigapwy, BUMIpOOTh Big-
CTaHb 40 06'eKTiB i AJoNoMaratoTb poboTy YHMKaTU NepeLLKoj, BU3Ha-
4aTW CBOE MiCLIe3HAXO/KeHHS Ta pyxaTucs 6esneyHo.

u

5. TakTuUnbHi ceHcopw, abo ceHCopu TUCKY, MOXYTb BiuyBaT/ KOHTaKT
3 ob'ekTamu. Lle KopucHO ANa MaHiny1oBaHHS npeaMeTaMmiy, BU3Ha-
YeHHs iXHboI dopMu, Baru abo TekcTypu.

6. [Jesiki poboTn 3abesneveHi ceHcopamu A8 BUSABEHHS PI3HUX rasis
y nosiTpi. Lle Moxe 6yt BaxnvBuUM 451 BUABJIEHHS 3abpyAHEHHS,
BUTOKY rasy abo aHanisy noBiTps B NPOMUCAOBUX YMOBaX.

| Le Aaneko He BeCb CMUCOK MOXMBNX CEHCDpiB.

AaTumnK i ceHcop — e CMHOHIMN?

AaTumK — Le NoBHa Ha3Ba MPUCTPOIO, @ CEHCOP — BUMIpPHOBa/IbHUN
e/1eMeHT, Lo BXOAWTb A0 CKNaAy AaTyuka.

AIK cnpMAMaE CUrHanu gaTtyuk ceitna?

[laTuukn cBiTha BUMIpHOOTb IHTEHCUBHICTL BMAMMOro abo iHopa-
YepBOHOro cBiTna. BoHU cknajaroTbca 3 GOTOUYTAUBUX eNeMeHTIB,
Hanpvknag ¢oTogioaa.

doToioa (abo ¢OTOTPaH3IUCTOP) — Lie HanNiBNPOBIAHNKOBI NPUCTPOI,
AKi pearytoTb Ha cBiTio. Koay cBiTa0 notpansife Ha IXHIO0 MOBEpXHIo,
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BiAOyBa€ETbCH 3MiHa eNeKTPUYHOro CTpymy abo Hanpyru. |HTeHcuB-
HICTb CBiT/1@ NPAMO NPONopLiiiHa KiNbKOCTi eNeKTPOHIB, SKi reHepyoTb-
Cs Nif Yac B3aEMOA|i cBiTna 3 $poToUyTANBMM MaTepianom.

Mpouec cNPUUHATTA:
CBiTno NoTpannse Ha YyTAMBUIA eNeMeHT gaTuumka (ceHcop), | enekTpo-

HHa CXema PeEeCTpYe 3MiHW B eNeKTPUYHNX NapameTpax (CTpym, Hampyra
abo onip).

TakvM YMHOM, CBITNOBWI CUrHaN MepeTBOPIOETLCA Ha eNeKTPUYHUI,
i Tenep oro MoxHa BUMIpIOBaTH | BUKOPUCTOBYBATW A5 MOAANBLLOTO
orpawtoBaHHs.

AK cnpuiiMae CUrHanM AaTuYMK 3ByKY?

[AaTunkun 3ByKY CrpuiiMaoTb 3BYKOBI CUrHaNM K 3MiHW TUCKY NOBITPS,
fIKi BOHV MepeTBOPIOTb Ha eNeKTPUYHI curHanv. OCHOBHUI NpUHLMN
poboTW 3anexXuTb Bif TOro, K 3BYKOBi XBWAI BM/AVBaOTb Ha eN1eMeHT
Aatuvka. Hanpuknag, y mMikpopoHax KonvBaHHA MembpaHu CTBOPIOE
aHaNoroBU CUrHan; y N'€30€NeKTPUYHUX AaTuMKax CTPYM BUHMKAE
yHacnigok gedopmauii kpuctanis; MEMS-mikpodoHn MOXyTb ofpasy
ounpoByBaTU 3BYK ANst 06pobKI MiKponpoLecopamMu.

AK Ql’!p&’!fﬁil\;’!&ﬂ CUrHanwu gaTumkK nepenoH?

JaTtunk neperoH (yanpasayKosmm AATUUK) CPUMAE CUTHaNW Ye-
pe3 BUMPOMIiHBaHHS Ta MPUIMaHHSA 3BYKOBUX XBW/b BUCOKOI YacTo-
TW. BiH npautoe 3a NpUHLMUNOM exooKaLil: BUNPOMIHIOE YNbTPasBykK
| BUMIpIOE Yac, 3a SKUA BiL6MBAETLCS CUrHaN Bij NepeLuKoan Ta no-
BepTaETbCs Ha3aj. Ha ocHOBI UpOro yacy 06UMUCIOETLCA BiAcTaHb
Ao ob'ekTa.

MEPEBIP CEBE SHAHHS — PO3YMIHHS — AHANI3 — TBOPYICTb

i 1. Hasean npuknagu poboTiB y pisHUX chepax AIANbHOCTI NOANHN.

2. O6rpyHTyl1, YoMy poboT — Ue iHbopMmaLiiliHa cucTeMa.

3. Y1 NOrog>XyeLca TW 3 BUSHaYEHHAM?
CurHan — ue Wochk, Lo M1 MOXeMo BUMipATY abo BiguyTu.
O6rpyHTYN CBOKO AYMKY.

19
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€2 4. PosrnsaHb intocTpadito.

MoMipkyi, Lo came BOHa intocTpye.
Ak came 3a gonomoroto MobinbHoro
TenepoHy MOXHa BMANBATA Ha picT
pocanH? Homy Ao nucTka npukpi-
naeHo gpotu? [ns nowyky signo-

_ Bifel Ha 3anMTaHHSA MOXeLl CKopuc-
2 e .\ TaTWCs iHTepHeTOoM.

5. Po3msaHb cxemy. MosicHu, sk Tv i po3ymiewl. Ckinbky iHpopMaLini-
HUX CUCTEM Ha Hil 306paxeHo? HasBu cknagoBi KOXHOI.

06906|<a AaHux
i NPUMHATTA pilleHb

IHCTpyKLIT

BukopucToBytoTbCA
necTuLnan Ta ao-
6puBa, 3MiHIOTbCS
YMOBU CepeoBuLLa
(BONOTiCTh, CBITNO
TOLLIO) ANA ONTUMI3a-
LT pOCTYy pOCANH Ta
6opoTbbu 3 xBOpOHa-
MK a0 LWKIAHNKAMMK

OTpUMaHH4A
iH(EOpMEILI,iT

6. HamantonTe cxemy cmcTemu, LLO NOKa3ye B3AEMOZAI0 MixX gaTuu-
Kamu, NpPoLecopoM Ta BMKOHaBYMMIK MexaHismamu poboTa.

7. MNigroTyin NoBiAOMNEHHS-BIANOBIAE Ha 3anuUTaHHA: «41 MOXYTb
Aepesa 6yTu gaTunkaMim 3abpygHeHHs! HaBKOIULLHbOIO cepejo-

BULLA?».

o) 8. 3anponoHyii cBill MpoekT po6oTa. Mpogymali MexaHiuHy ckaa-
AOBY CUCTEMM, OMWLLIW anapaTHi YaCcTUHW, AXepena eHeprii.
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§3. IHbopmMauia — dyHaaMeHTaNbHe
MOHATTSA iIHPOPMATUKMN

- . . .
S ' IH¢opma|..|,|9|, NoBiAOMNEHHS, AaHi, CUrTHann —
Lie CUHOHIMW?

IHpopmaLia € pyHAaMeHTaNbHUM MOHATTAM Hayku iHpopmaTuku. Mpo-
Te iHpopMaLia — Le He TiNbK/ HayKoBe MOHATTS, a il Te, i3 UMM CTUKaETb-
Cfl CyyacHa NANHA LWOAHS B MOBCAKAEHHOMY XUTTI, NpodeciiiHin gisnb-
HOCTI Ta Ha A03Binni.

3aBAaHHA Ne 1

PosrnsHb CXeMY 40 KOXXHOTOo 306pa)KEHHF|.

J'Iro;q,m 3 pi3HMM KNTTEBUM AOCBi,ﬂ,OM KYWTYHOTb O4HaKOBE MNevYnBO.

MeHi ; Take
nojo6aeThbCA . gﬁ%mui'i' MOXHa
Take ne4nBeo e icTn
- Aobpe nponeyexo,
Me4nBo i3 LWOKONAAHO CMaK BIAMOBIAaE. ——
KpMXTOtO 3afyMaHiii cTpasi
CMayHe, Tenne, 3 TEMHOI0 CMauHe, Temne, 3TEMHOIO  CMadHe, Tene, 3 TeMHOI
KPUXTOH, NaxHe KPUXTOIO, NaxHe KPUXTOHO, NaxHe

1. [ai BignoBigi Ha 3anuTaHHs:

* Y MoxHa HasBaTK BCi BiAOMOCTi B KOXHilA nipamigi iHdopmauiero?

* YoMy BOHW OAHAKOBI Ha HUXHBOMY PiBHI Mipamigin i pisHATbCS Ha iHLLWX?
Aki BigoMOCTi MOXHa Ha3BaTWy NOBIAOMNEHHSAMN?
* Sk NroAMHa CNPUIAMAE NMOBIAOMIEHHS 3 HaBKO/IULLIHBOTO CBIiTY?

2. [ain Ha3By KOXHIilN dopmi iHpopMaLli Ha KoXXHOMY piBHI Mipamigwy (Tobi
AOMOMOXe pybpuKa «3anuTaHHA-BIAMOBIA»).
3. &R O6epraiTecs y rpynu i 3anpomnoHyinTe CBOI BapiaHTX NogibHux cu-
Tyauiil.
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3aBgaHHA No 2 SR

O6'egHaiiTeck y rpynu, o3HaomMTecs 3 iHhopmaLli€to i 3pobiTb BUCHOBKM.

XKuBi opraHisMm MoxHa po3rnsgatv sk iHQopMmauiHi cucTemw,
Ae iHpopmauis 36epiraeTecs, 06pobNAeTLCA Ta NepefaEeTbCs ANA 3a-
6e3neyveHHs XUTTERIANbHOCTI. leHeTUUHWA Kog, 3anucannin y AHK,
MICTUTb IHCTPYKLIT ANS CUHTE3Y 6inkiB, SKi BUKOHYOTb Pi3HOMAHITHI
¢yHKLji B opraHismi. Lleit kog nepepaeTbcs Bif MOKONAIHHA A0 MOKO-
NiHHSA, 3a6e3nevyoyn CNagkoBicTb.

Kpim reHeTnuHoi iHpopMaLiii, opraHisMm 06pobasitOTb 30BHILLHI
CUrHanWn Yyepes HepBOBY CUCTEMY Ta iHLLI CEHCOPHI MeXaHi3MW, Lo AaE
IM MOXMBICTb aganTyBaTucs A0 3MiH y cepeAoBULLi. Takum YUHOM,
XVBWUIN OpraHiaMm MoXxHa po3rnsjaTi ak cknagHy iHpopmauiiHy cucre-
My, A€ B3aEMOJiOTb reHeTN4YHi, BioxiMiuHi Ta HEMPOHHI Npouecw.

3a matepianamu cainTy https://www.scaruffi.com/nature/life34.html
(ypwBkun 3 kHuru «Mpupoga ceigomocTix MN'‘epo Ckapyddi, iHpopmaTuka,
iTano-amepuKaHCbKoro NMCbMeHH1Ka).

1. Haseawn npuknagu bionoriuHoi iHpopmauil.

2. HaBegw npuknagn iHpopmauiiHUX CUCTEM Y XMBI MPUPOAI.

3. Y1 T NOroAXyeLica 3 TUM, Lo XOoAHa iHpopMaLlis He Moxe icHyBaTu
6e3 gxepena? AprymeHTyl CBOK AYMKY.

3aBfaHHA Ne 3

PosrnaHb Tabauvuky Ha MantoHKy. Ckinbku
crnocobiB nogaHHa iHbopMaLii Ha Hili BUKO-
pucTaHo? Hasew Lj cnocobu.

3aBfaHHA Ne 4

O3Haliomcs 3 iHpopMaLlieto | BUKOHal 3aBAaHHS.

Uipupm bpaling — penvepHo-kpankosutl makmuasHUU wpupm, npu-
3HaYeHUl 0A8 NUCLMA | YUMAHHA He3pa4YuMu atodsmu. bye pospobie-
Hull y 1824 p. ¢paryy3om Jlyi bpatinem (Louis Braille). Jlyi y 8iyi mpeox
pokie empamue 3ip. Y 15 pokie eiH cmeopue ceill pesbepHO-Kpankoeul
wpuPm, HadUXHyeWUCb NPOCMOMOK «HIYHO20 WpUPmMy» KanimaHa ap-
muanepii LLlapns bap6’e (Charles Barbier), akuli y mod yac 3acmocosysanu
gilicekoei 019 YyumaHHA nogidomaeHs y mempAel.

Ansa 306paxceHHs cumeonie (nepegaxHo byke i yugpp) y wpupmi bpalns
8UKOPUCMOBYOMbCA Wicmb onyKaocmell (Mo4ok), posmawiogaHux y 0ea
cmoenyi, No mpu & KojcHoMmy.
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(1 @ BykBUW, L1ppY Ta iHL| CUMBON
CumBonn : . :
JlaTHCbKI YKpaiHcbKi
@ @ ”JP”?TY bykBU nitepu Linppa
3 (@) bpanna
3 € . A A 1
KoxcHomy cumeony : B b 2
gidnoeidae ceili 4 C L 3
Ha6ip moyox. . D il 4

1. fik BMAHO 3 Tabnuyi, naTUHcbKa nitepa «B», ykpaiHcbka «b» Ta ynd-
pa «2» KOAYITbCA O4HaKOBUM cMBONOM WpudTy Bpains. ik T BBa-
XaEL, AK AN, SKi KOPUCTYHOTHCA LM WPUOTOM, Bigpi3HAITb «By,
«b» i «2»? Aki TV MoxeLl 3anponoHyBaTV CNocobu pPo3pisHeHHs na-
TUHCBbKOFO TEKCTY, KUPUAVYHOIO TeKCTy Ta yncen y wpudTi bpanns?

2. HaBean npuvknagn 3agad, siki notpebyoTb 36epexeHHs Ta nepega-
BaHHA NOBiAOMNEHb, L0 3aK0A0BaH| HE3BUYHNM cnocoboMm.

3AMUTAHHA-BIANOBIAI

Lllo TaKe iHpopmaLia?

IcHye baraTo HaykoBUX BU3Ha4YeHb MNOHATTA «iHpopMaLis», npoTe Binb-

WiCTb HayKOBLIB Yy PI3SHUX ranyssax 3HaHb BVMYLUEHi BU3HaATHK, WO BU-

YyeprHe BM3HAYeHHS MOHATTA IHGopMaLLi AaTV HEMOXMBO, OCKINbKM

BOHO 3a/1eXUThb BiJ HarpsaMis HayKOBKX AOC/IXeHb Ta 3aBjaHb, LU0 BU-

PiLLYHOTBCS B KOXHIM HayKOBO-NpUKAAAHINA cuTyauil.

1. Y nobyTi «iHhopmMyBaTW» 03Ha4YaE «MOBIAOMUTI LLLOCh, HEBiZoMe pa-
Hiwe». To6To iHPopMaLia — Le Te, WO 3HIMAE HeBU3HaYeHICTb KOH-
KPETHOTO MOHATTA.
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2. Y TexHiyi nig iHhopmaLieo po3yMitOTb MOBIAOMNEHHS, NepejaHi
y dopmi 3HakiB abo curHanis.

HopbepT BiHep, «baTbko» KibepHeTUKN, flaB AOTeNHe BU3HAYeHHS iH-
dopmalyii uepes 3anepeyeHHs, TO6TO BKasaBLLW, YUM iHGOpMaLis He €:

IHpopmayisa — He mamepis | He eHepzis; IHPpopmayis — ye iHpopMayis.

@ Ki6epHemuka — ye Hayka npo Kepy8aHHs CKAAOHUMU cucmemamu. [Tepuy
y ceimi eHyuKaonedito KibepHemuku 6ya10 eudaHo & 1973 poyi ykpaiHCbKow
MOBO0 Nid pedakyiero yKpaiHCbKo20 eYeH020 akademika Bikmopa [nywkoea.

AKi € popmu icHYBaHHA iHpopmaLil?

Byab-sika iHbopMaLis nogaeTbcsa y Burnsgi nosigomneHn. OgHe iHpop-
MauiliHe MoBiZOMAEHHS MOXe MICTUTU Pi3HY KiNbKicTb iHPopMaLii 418
Pi3HUX Ntogen — 3anexHo Bij iXHiX monepeaHix 3HaHb, Big piBHSA po3y-
MIHHS LibOro NoBiAOM/IEHHS | LiKaBoCTi 40 HbOrO.

MoBigoMNEHHSA SINOHCHKOK MOBOO He Aa€ XOAHOI iHpopMaLii o ANHI,
sika He BYMNa L€l MOBW, ane moxe Byt iHGOpPMaTVBHUM ANS NHOANHW,
siKa 3Ha€ ANoHCbKY. XoAHO HOBOI iHpopMaLlii Takox He Hece i NoBigoM-
NeHH$, BUKNaZeHe 3HalloMOot0 MOBOHD, SIKLLLO MOr0 3MICT He3po3yMinui
abo Bxe BigoMuiA.

OTpumaBLlM NeBHY KinbKiCTb MOBi- A
AOM/IeHb, NOAMHE Ha IX OCHOBI MOXe 3HaHHA
chopmyBaT YAABNEHHA, MOHATTA,
CyA>KeHHs. | HapewTi, obmipkoByto-
Y YABNEHHSA, MOHATTA YW CYAXEeHHA
B MeBHii ranysi, anpobytoum ix i Haby- NoBiAOM/IEHHS
Batouu JOCBiAY, N110AVHa OTPUMYE 3HAH-

HA — Ue HamBuwa dopmMa opraHisauii iHpopmaLii 419 NOAUHN.

YABNEHHA, MOHATTH,
CyAXEeHHA

Yum BiApPISHAKTLCA NOHATTA «iHPopMaLia» | «gaHin?

AaHi — ue BigomocTi, 3adikcoBaHi Ha NeBHOMY Hocii y ¢opMi, npugart-
Hiin gna nocTinHoro 36epiraHHs, NepejasaHHA Ta onpawoBaHHs. 3 no-
FAsIAY KOpPUCTYBaya, faHi MOXHa Ha3BaTu iHGopMaLli€to, SKLLO BOHW 418
HbOro 3p03yMini, aKkTyanbHi, 4OCTOBIpPHI TOLLO.

Lilo Take Kog i KogyBaHHA?

Koa — ue cuctema 3HakiB abo CMMBONIB, fIka BUKOPUCTOBYETLCS ANS
nogaHHs iHpopmaLiii.

Mpouec nogaHHa BigOMOCTEN 3a AOMOMOrol CUCTEMU 3HaKIB HasBa-
0Tb KOAYBaHHAM. 3BOPOTHUI NpoLec — AeKoAyBaHHAM.
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B iHdpopmaTULi TepMiH «kOoA» MOXe MaTW Pi3Hi 3HaYeHHS 3aNeXHo Bij
KOHTEKCTY.

MporpaMHUI Kog — 3anucaHuii MOBOK MporpamyBaHHS anropuTM,
AKWA KoMMN'toTep MoXe BuKOHaTW. Hanpwknag, koa mosotw Python
um JavaScript, Lo BU3HAYaE, AK MAE NOBOAUTUCS Nporpama.

CUMBONBHNIA KOA — cuCTemMa ANS MoAaHHS CMMBONIB abo TekcTy y BuU-
rnsagi uncen abo iHWMx cumonis. Mpuknagom € ASClI-koa, Ae KOXXHOMY
CYMBONY BiANOBiAAE NEBHE YNCNOBE 3HAUYEHHS.

Kog y kpunTorpadii — anroputM abo «kitou» ans nepeTBopeHHs iHpop-
MaLii 3 MeTolo NpUX0oBYBaHHS i 3MicTy. Hanpuknag, cekpeTHWIN Kog ANs
WwWindpyBaHHA NOBigOMAEHb.

KogyBaHHA Ta WNPPYBAHHA — L€ CUHOHIMW?

Hi, kogyBaHHS Ta WUINdPYBaHHS He € CHOHIMaMu. KogyBaHHsA — Lie npo-
Liec nepeTBOPEHHS JaHWX Y NMeBHWN dopmat ana 36epiraHHs abo ne-
pesaBaHHs, Hanpuknaz nepeTBOPeHHs TeKCTY, 3arnmncaHoro nitepamm
ykpaiHcbkoro angasiTy, Ha TekcT WwWpudTtom bpaiins.

LWndpyBaHHs — Lie NpoLiec NepeTBOPeHHs AaHMX Tak, Lob ix morna
npounTaTV Nnwe ocoba, Lo Ma€E KoY A4na poswundpysaHHs. OcHoBHa
MeTa WndpyBaHHA — 3abe3neunTi KoH}IgEHLINHICTE gaHWX.

Mpuknagom WrdpyBaHHS faHUX € OHNaNH-6aHKIHT. Konwn KopucTyBay
BBOAWTb CBOI AaHi Ansi BXo4y (noriH i naponb) abo Haacnae piHaHCoBY
iHpopmaujto uepes BebcailT baHKy, Ui AaHi NepeaatoTbCs Yepes iHTep-
HeT. AKLL0 BOHW He ByayTh 3alldpoBaHi, iX MOXYTb MEepexonuTy 310-
BMUCHUKW. LLInppyBaHHA rapaHTye be3neky nepegaBaHHs AaHVX, aAxe
BOHW CTalOTb HEAOCTYMHUMM 418 CTOPOHHIX 0Ci6 HaBiTb y pasi nepe-
xonneHHs. Lle 3a6e3sneuye KOHQIAEHLIMHICTD | 3aXMCT NepcoHanbHUX
Ta $iHAHCOBUX JaHWX KOPUCTYBaYa.

3a AoNOMOrolo 4oro nogaeTbca iHpopmaLia?

IHpopmaLis Moxe nogaBaTnCs 3a JOMNOMOTOHO:
* TEKCTiB, MaNtoHKiB, KpecneHb, poTorpadii;

* CBIT/I0BMX abo 3BYKOBYX CUTHaNIB;

* pajioxBUNb;

¢ MarHiTHWX 3anucis;

¢ 3anaxis i CMakoBUWX Big4YYyTTiB;

* eNeKTPUYHWX | HEpBOBUX IMMYNbCIB;

® XXECTIB i MiMIKW;

* reHiB.
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MEPEBIP CEBE 3HAHHS — PO3YMIHHA — AHANI3

1S

; r'\

i$)

1. HaBegn npuknagu Axepen iHpopmauii. Ykaxu, 3a LONOMOrow

AKNX No3HaYeHb NOZAETbCA iHPOPMaL|ia B KOXHOMY Axepen.

2. HaBean npuknagu nosigoMneHb, ki He BiANOBIAaOTb O4HIN abo

AeKinbKoM BNacTMBOCTAM iH$opMaLji: akTyanbHOCTI, MOBHOTI, 40~
CTOBIPHOCTI, 3p0O3YMi/IOCTi, CBOEYACHOCTI.

3. PosrnsHb cxemy, nogaHy B e-goaatky (3.1). IHpopmalis Ta nosigom-

NeHHs — Le CUHOHIMWU? AprymMeHTYiA CBOIO BiAMOBIAb.

4. O3HanoMcs 3ypUBKOM i3 TekcTy 3akoHy YkpaiHu «[1poiHdopMalLjtox:

«KoxHa noduHa mMae npaso Ha iHgopmayito. Lle o3Hayae, wo Ko-
JHeH Mode 8inbHO 36upamu, 36epizamu, 8ukopucmosygamu i nowu-
proeamu iHpopmayiro ycHo, nucbmoeo abo e iHwul cnocib. OcHosy
npasogozo pezynto8aHHA hpaea Ha iHpopmayito e YkpaiHi cmaHo-
aums KoHcmumyuyis Ykpainu. KoHcmumyyitini eapaHmii npaea Ha iH-
popmayito 3aKpinneHo y cmammsx 32, 34, 40 ma 50.

Ue npaeo, sik i inbwicme npae At0duHu, He € abcoromHUM, mobmo
y Oesikux eunadkax tozo 30ilicHeHHs Moxce 6ymu obmexceHum. [lepe-
NiK yux eunaokie Hagooumeca y cmammi 34 KoHcmumyyii YkpaiHu.

¢ [losicHW, K TV PO3YMIELL CBOE NPaBO Ha iHdopMaLjto.
» HaBegu npuknaau, Koav Tv MoxeLl 6yTn obmexeHM / obmexe-
HOM B A0CTYyni Ao iH$opMaLiil.

. O6'egHaliTech y rpynu no 3-4 yyuHi. KoxHa rpyna oTpumae oAuH

06'eKT, AIKMIA NOTPIBHO po3rnagaTi Ak iHbopmaLiiHy cuctemy:

* KoMmaxa » CucTema po3nisHaBaHHSA 06Ky
e Cobaka ¢ [IBopiuHa AUTNHa

* Komn'totep

O6roBopiTb y rpyni:

AKy iHpopMaLjito cnpuiiMae Bala cuctema? (Hanpuknag, 3Byk,
3anax, 306paxeHHs ToLL0)

ik BOHa ii 06pobnsie abo Ha Hei pearye?

¢+ flk Mmoxe nepegaBaTu iHbopMaLito iHWWM cncTemam abo cepea-
0BULLLY?

Y akux popmax icHye us iHbopmMaLia? (BUKOPUCTOBYNTE HayKOBI
Ha3BU: 3ByKOBa, rpadivHa, undposa, ximidyHa...)

* Yy mMoxe KoMaxa BBaXaTucsa 6inbll egekTBHOW iHpopmaLlii-
HOM CUCTEMOIO, HiXX KOMM'IOTEP Y AKX BUNagKax?
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§4. MikpokoMn'toTepu, MiIKpOKOHTponepwu
Ta cepu iX 3acToCyBaHHS

udlee {

£ Ik micro:bit oTpumye gaHi?

MikpokoMmn'toTepu Ta MiKPOKOHTPOJIEPU BiAKPUBAOTL Nepes HaMmu 3a-
XOM/IMBUI CBIT Cy4acHWX TEXHOMOri, AKi aKTVBHO BMKOPUCTOBYIOTHCA
B WoAeHHoMy xuTTi. Cepeg HannonynspHiwnx — Arduino, Raspberry Pi
Ta Micro:bit. KoxHui1 i3 HaBegeHWX NpucTpoiB Mae cBoi nepesaru. Hanpu-
knag, Arduino nigxoAnTb AN KepyBaHHA eNeKTPOHHUMMN KOMMOHeHTaMu
N 4acTo BMKOPUCTOBYETbLCA B MpOEKTax i3 poboToTexHiku. Raspberry Pi
€ MOBHOLHHAM MiHIKOMM'IOTEPOM | MOXe MpautoBaTy Nig ynpasBniHHAM
onepauinHol cMcTeMU, a OTXe, MaE 3MOry BUKOHYBaTWU cKNaAHiLLi 3aBAaH-
Hs. Micro:bit — ue npocTuit y BUKopUCcTaHHI Mikpokomm'toTep, po3pobne-
HWI cneuianbHO AN HaBYaHHS NporpaMyBaHHs Ta eeKTPoHiky, i3 Bbyao-
BaHVMW gaTtymkamu i LED-expaHom.

3a ZONOMOrol MiKPOKOMITIOTEPIB MOXHa CTBOPHOBATW PO3YMHI Mpu-
CTpOi ANS AOMY, po3pobnaTy irpy, nporpamysaTtin po6oTiB i HaBiTb peani-
30BYyBaTW BNACHI HAayKOBI ekcneprMeHTw.

Raspberry Pi 4 mae go 8 ' one-
paTueHoi nam'aTi, noptn USB,
HDMI Ta nigrpnmky Wi-Fi.

Arduino Uno R4 BnkopucToByE
npouecop Renesas RA4M1.

Mae 32 kb SRAM i 256 kb dneLu-
nam'aTi.

;'.

AN

o
.
#o
#,
o
#,
4l
”.
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3aBfaHHA Ne 1

PosrnaHe nogaHi cxemu. MopiBHaM micro:bit i HOyTOYK, cknasLm Nepenik
KpuTepiis.

OCHOBHI xapakTepucTuK:
npouecop 32 6iT, onepaTnBHa Nam'aTb 16 Kb.

Micro:bit nig’e4HyeTbCA 40 KOMN'tOTEPA 3a 4OMOMOrot Mikpo-USB-ka6ens,
AKNIA XMBUTb NPUCTPIN i 4A€E 3MOry 3aBaHTaxyBaTu Nporpamun Ha micro:bit

CeHcop cBiTna

i TeMnepaTypHWiA EkpaH i3 25 cBiTno-
ceHcop Aiogamn
HaTtnckaHHA

MopTn BBeaeHHA /
BUBEe/leHHA

ANS nia'e AHaHHA
CeHcopis, ABWTYHIB
| NnaT po3LLUMpPEHHS

KHOMNOoK (No3Ha-
yeHi A i B) 3anyckae '
BMKOHaHHSA KoZy,
AKWIA NOB'I3aHNIA
i3 Uieto Nojieto

Panionepep,aaaq !/ KHonKa
npumay nepesanycky

BesapoToBuMiA iHTep- %s':j :
=

¢eiic Bluetooth . )K:gigm_m
AAE 3MOry KepyBaTu BaE
micro:bit 13 TenedoHis iy (aD) Ay

i NNaHLUETIB Yepes | phoceithoueen

Bluetooth. Lis1 B3ae- [ micro:bit
MOZif npautoe B 060X '
ﬂ' p Ll !&Mlﬂ&““ﬂ&"ﬁ“‘gila'tsﬁ

HanpsamKax

5cMm

AaTunkm pyxy:
Komnac i akcenepometp

Y Bepcii V2 micro:bit gogatkoBo 06nagHaHuA MikpopoHOM.
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|— KnasiaTypa
S KpinneHHs

L E ekpaHa
» N | (LWapHipw)

I—— ExpaH

BepxHs
naHenb

kopnycy
Taunag,
OTBOpPW ANA AMHaMIKIB
MatepuHCbKa niaTa

GPU : AKymynatop
HuxHA naHenb kopnycy \_ TBepAOTiNbHWI
HakonuyyBay
USB-nopt
% Biacik ana Hakonu-
Bebkamepa - yyBada (KopCTKoro

Aucka abo SSD)

3ByKOBa nnata

DVD-npuBig —— 48

. . \\\
Wi-Fi/Bluetooth- @\ OnepatneHa namate —— LM

MoAYNb
MikpopoH™ ——
- AuHamitn —— R -—\h\.

N e
ra

Kapapwuaep

" MopaHo y 36inbLUeHOMY BUTAS AL
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3aBfaHHA Ne 2

BrsHau, akni iHpopmMauinHWiA Npouec BiAbYBaETLCA B KOXHOMY BUMaAKY.
1. Micro:bit 38'a3yeTbcs 3 Mob6inbHYM TenepoHoM Yepes Bluetooth.

2. Ha expaHi micro:bit BigTBOptOETHCS CMBON.

3. AaTuunk micro:bit BM3Hauae HanpsMoOK pyxy.

4. BigbyBaEeTbCA 3aBaHTaXeHHs MPOrpaMHOro KoAy 3 nam'ati HoyTbyka
B Mam'ATb micro:bit.

5. HatucHyTOo KHOMKY A Ha micro:bit.

MpakTuuHa po6ota [_]

MeTa po6oTu: HabyTu NpakTUYHOTO AOCBIAY MporpaMmyBaHHs micro:bit
y cepegosuLyi Makecode.

KPOK 1.
1. Bigkpuin nocrnaHHs
https://makecode.microbit.org/

i BUGepun yKkpaiHCbKy MOBY 3a JOMOMOror KHOMKMN E — Language.
[leTanbHiwe i3 cepeoBULLEM MOXHa 03HaMOMUTUCS, MeperngHyB-
WK Bigeo B e-gogatky (4.1).

2. HaTtucHu kHonky HOBMIA NPOEKT i 4all Ha3By HOBOMY MPOEKTY.

3. Cknagwn Koj 3a 3paskom:

BR Microsoft | @ micro:bit

522 OcHOBHI

@ Buxiani pani

C Upknm
>4 Norika

= 3minul

fl B Maremarika

© PoawupeHns

l “w [opatkoBo

4. 3MiHW Kog Tak, LLob Ha ekpaHi BUBOAUNOCS TBOE iM'A.
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KPOK 2.
Cknagw Kog 3a 3paskom.

BE Microsoft | @ microbit [l

Q

88 Ocuosnl

© ExigHl pai RORTOPHTH ° pasin

& Myawnca AL ARl

© LED B e ~

,,|1| Papio

c Liuimia voxazarn Loy e ®
-‘f‘ 3¢ Norika naysa () QLIS

[;ﬂ & i

© Poawwpenna

i],‘ B Matematmka
2

v [fopatkoso

Kog moBoto nporpamysaHHs Python:

1 def on_sound_loud():
2 basic.show_icon(lconNames.SAD)
3 input.on_sound(DetectedSound.LOUD, on_sound_loud)
4
5 def on_sound_quiet():
6 basic.show_icon(lconNames.HAPPY)
7 input.on_sound(DetectedSound.QUIET, on_sound_quiet)
8
9 def on_logo_pressed():
10 for index in range(4):
11 basic.show_icon(lconNames.HEART)
12 basic.pause({100)
13 basic.show_icon(lconNames.SMALL_DIAMOND)
14 basic.pause({100)
15 input.on_logo_event(TouchButtonEvent.PRESSED, on_logo_pressed)

[ocnign poboTy rotoBoro kody (B emynatopi abo 3aBaHTaXUBLUWU KOJ
Ha NPUCTPI 3a NOro HasiBHOCTI).

*» SKi AaTUMKN BUKOPUCTAHO B LibOMY NMPOEKTI?

* 3anponoHyii cBill BapiaHT BUKOPUCTaHHS LX AaTUUKIB.

KPOK 3.
Cknagwn BnacHy 3agady i posB'saxu ii B cepegoBuLli micro:bit. MpeseH-
Tyl 3agavy Ta ii po3B'a3aHHs 04HOKNacHVKaM / 04HOKNACHULLAM.
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3aBfaHHA Ne 3

O3Haromca 3 iHpopMaLjieto, 4ail BiANOBIAI Ha 3anNUTaHHS | BUKOHa 3a-
BAAHHS.

PeecTpatop (mogesns 06000 (7D) «Amy-
neT») — Ue NPUCTPIl, Npu3HadeHUn 4ns 3a-
nucy Ta MOHITOPUHrY efieKTpokapaiorpamu
(EKI) naujeHTa. BiH 3abesneuye 36ip aaHux
Npo enekTpU4YHy akTUBHICTb cepus. Taki AaHi
NMoKasyrTb, K MpaLutoe cepue, i Ha IX OCHOBI
MOXHa BVSBAATA aHOManii B 10ro GpyHKLOHY-
BaHHi, Taki AK apUTMIT 41 iLLeMiYHI 3MIHW.

Konu cepue 6'eTbes, BUpobnstoTbCSA enekTpudHi imnynbcu. Peectpatop ocHa-
LeHWI enekTpogamu, ki NPUKPINATE A0 Tina NaujeHTa Ha NeBHi TOYKK
(rpyAHa KniTka, pyku, Horw). Lii enekTpogu rnpautotoTb SK CEHCOpY, Lo B/10B-
NIOKOTb N1eKTPUYHI CUrHaW, SKi reHepye cepue nig vac cBoei poboTu. EnexkT-
PUYHI CUTHaNu Bif cepLs NepejarTbesa 0 peecTpaTopa, Ae BOHU nepeTso-
proroTbCS Ha LpoBi AaHi Ta 36epiratoTbest B Nam'aTi npucTpoto. Peectpatop
MOCTIMHO 3anKncye Ui curHanm NpoTAroM nesHoro nepiody (iHoai kinbka AHiB).
3ibpaHi gaHi MOXHa NepeAaTi Ha kKoMM'toTep abo 40 MeAnYHOI iHdpopMaLili-
Hoi cucTemu. Lle cneujanizosaHi nporpamHi 3acobw, siki 4atoTb 3MOry fikapam
nepernazaTu 1 aHanisyBatu pesynstaty EKI nauienTie. [laHi MoxHa nepe-
AaTn yepes USB-nopT, 6e3apoToBrM crnocobomM abo HaBiTb Yepes iHTepHeT.

» flka 3aga4a NpuCTPOIiB Nij 3arasbHOI Ha3BOI «PEECTPATOPY AaHUX»?

e FKi Gi3nYHI curHan Moxe oTpUMyBaTK Ll MPUCTPIlA?

» Cknagu cnvcok anapaTHWX cknagoBux iHpopMaLiinHOI cucTemMn «pe-
ecTpaTop».

* Hamantoin cxemy poboTu wiei iHpopmauiinHoi cuctemu.

3ATMMTAHHA-BIANOBIAI

AKi Komn'loTepn Ha3nBalwTh MiKpokomn'loTepamMn?

Mikpokomn'toTepaMy Ha3vBaTe KOMM'IOTEPY, L0 MarTb HeBeNUKNNA
PO3Mip i 3a3BUYail BUKOPUCTOBYIOTLCA A/ BMKOHaHHS creLianisoBa-
HKX 3aBAaHb abo AK HaBYanbHi Naathopmu.

OcHoBHi 0cobMBOCTI MiKpOKOMM'HOTEpa.

» Mikpokommn'toTepy BUKOPUCTOBYIOTb MiKponpoLecop, Wo Mae 34aT-
HICTb BMKOHYBaTW BCi OCHOBHI QyHKLi 3BMYaiiHOro npolecopa, ane
3Ha4YHO MEHLLI 3@ po3MipaMu.
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* ik npaBwio, 0bcar onepaTtUBHOI NaMATi B MiKpokoMn'toTepax obmedxe-
HWA, AOCTaTHIM AnLe ANS BUKOHAaHHA HEBENVKO KilbKOCTi 3aBAaHb.

¢ Mikpokomn'toTepy MaroTb KOMMAAKTHI po3Mipy, IX 3py4HO BUKOPUCTO-
ByBaTX B 06MexeHoMy npocTopi.

* Mikpokomn'toTepy 3a3Bu4all MarTb CNpoLleHWA iHTepdelic i ner-
KO MporpamyroTbcs, Wo pobuTb ix igeanbHUMKN ANA HaB4YaHHSA abo
pPO3pobAEHHS NPOCTUX MPOEKTIB.

MowwpeHi MikpokoMm'toTepu, ki BUKOPUCTOBYHOTb 3 HaBYaNbHOO Me-
Toto, — e Raspberry Pi, Arduino Ta BBC microbit.

LLlo Take micro:bit?

Micro:bit — Le KpyXiTHW KULWeHbKOBWI KomMioTep. Moro Takox Ha-
3uBatoTb BBC micro:bit, ockinbkn komnanis BBC € iHiLiaTopom po3po6-
NeHHs LBoro Mikpokomn'toTepa. Moro 6yno cTBopeHo, 1106 3a0X0TUTH
MONOAb CTaBaTu LNPpPOBUMY iIHHOBaTOPaMU ManbyTHBOTO.

CyuacHU micro:bit MeHWNn 3a KpeauTHy KapTky. BiH mae cBitno-
AIOAHWI Aucnnei i3 25 uepBOHUMK CBiTAO4i0AaMU, ABI KHOMKW ANA
KE€pYBaHHS, Pi3HOMaHITHI AaTUMKK i1 MOXNUBICTb CRiBNpaLoBaTL 3 iH-
WUMW NPUCTPOSMU, Hanpurknag motopamu. Takox micro:bit mae pagio-
Ta Bluetooth-nepegasau.

OcTaHHi Bepcii MatoTb MOXNMBICTb OMpaLlloBaHHA 3BYKY (Bbys0BaHWIA
MiKpOQOH i AUHaMIK) Ta CEHCOp, KNI pearye Ha AOTVK.

CeHcop ‘ | Mikpo¢oH

JnHamik

YuM Bigpi3HAIOTHCA MIKPOKOMN'IOTEPU Ta MiIKPOKOHTponepu?

Mikpokomn'loTep — Le NOBHOLIHHA CUCTeMa, JO CKNajy sKoi 3a3Bu-
Yyall BXOASTb MpoLecop, onepaTviBHa Nam'aTb, MNocTiiHa NaMm'aTe (Npu-
CTpoi Ans 36epiraHHs gaHuXx), NOpTX BBOAY / BMBOAY Ta iHLWIi KOMMOHEH-
TV, WO Aal0Tb 3MOrY BUKOHYBaTW CKNaAHIiWi 3aBjaHHA. BoHU MOXYTb
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3anyckaTu onepaiiHi cuctemu, 3okpema cneuianeHi Bepcii Linux abo
Windows, i npautosaTty 3 baraTbMa Nporpamamu 04HO4acHo.

Hanpuknag, Raspberry Pi — ue Mikpokomn'toTep, SKWUIA MOXHa BUKOPUC-
TOBYBaTU AN po3pobneHHs nporpam, obpobneHHs 306paxeHsb, Kepy-
BaHHA iHTepHeTOM peyel ToLLO.

MikpokoHTponep — ue MeHLUIa i 6inbLl cneujanizoBaHa cucTema, Kyau
3a3BM4aii BXOAUTb MpoLiecop, NaMm'saTb i NOpTY BBOAY / BUBOAY B O4HOMY
yuni. MiKpoKOHTpoO/lepr 4acTo BUKOPWUCTOBYHOTb A8 BUKOHAaHHSA KOH-
KPeTHWX 3aBAaHb, BOHU He NoTpebytoTb OKpeMOoi onepawiinHoi CUCTEMMW.

Hanpwuknag, Arduino — ue nnatdopma Ha 6asi MikpokoHTponepa, sky
BUKOPWCTOBYIOTb AN poboTW 3 jgatuvkamu, KepyBaHHs poboTamu
| CTBOPEHHS IHTEPAKTUBHWX MPOEKTIB.

Micro:bit moxHa BigHecTu Ao MikpoKOHTpONEepiB, ogHaK BiH Ma€e BOyA0-
BaHi AaTUMKW, KHOMKW, CBITNOAI0AHWUIA Ancnneit i mogyni 6e3apoToBoro
38'a3ky (Bluetooth), 3aBAAKM YoMy 6inbLL CXOXWIA HAa MikpokoMM'loTep.
BiH 3zaTeH BukoHyBaTu 6inblie QyHKLIN camocTinHo, 6e3 noTpebu
B 30BHIiLUHIX MOAYNSAX.

AknmMmn patumkamm obnagHaHo micro:bit?

AKcenepomMeTp — BUMIPHOE NPUCKOPEHHS 3a TpboMa ocamu (X, Y, Z),
Lo fa€ 3MOry BU3HayaTu pyx, Haxun abo CTpyLUyBaHHs nnaTu.

MarHiTomeTp (Kkomnac) — gae 3mory Br3Ha4aTu HarnpsaMok (opieHTa-
Lit0 LLOAO NiBHOUI).

TepMomMeTp — BUMiptoe TeMnepaTypy nnaTu, sika Bignosijac Temnepa-
TYpi HaBKOJIMLIHBOrO CEpPeA0BULLaE.

AaTuuK cBiTNa — BVMIipIOE piBeHb OCBiT/IeHHs 3a goromoroto LED-
MaTpuL.

Mikpo¢oH pearye Ha ryyHi 1 TUXi 3ByKW, @ TaKOX BMMIPHOE PiBEHb LLYMY.
AaTumMK AOTUKY — NoroTun Ha micro:bit, NpaLtoe Ak ceHcop AOTUKY.

LLlo Take akcen €po M‘&Tp?

AkcenepomeTp — Le BUA AaTHVKa, LLO BUMIPHOE NPUCKOPEHHS Ta 3MiHW
nonoxeHHs 06’ekTa B MpocTopi 1 nepejae Ui AaHi y BUTNAAI enekTpud-
HVIX curHanie. Mloro BukopucToByoTb y 6araTbox CydacHuUx AeBaiicax,
Takux SIK CMapTPoHUW, NnaHweT, iTHeC-TpeKepu TOLLLO.

IHaKLLe KaXyun, akcenepoMeTp MOXe BU3HAUYUTK, K i KYAW pyXaeTbes
06'eKT, 4O AKOrO BiH MPUKpiNneHWA. Hanpuknag, BiH MOXe BU3HAUYNUTH,
Yl NPUCKOPHOETLCA aBTOMOBINb, UM Nagae TenedoH abo B Akui 6iK Ha-
XUNAETHCA NMNaHLLeT.
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AKUMKW MOBaMM MOXKHa nporpamyBaTti micro:bit?

Micro:bit MmoxHa nporpamyBati 6araTeMa MOBaMW, i 3 KOXHUM AHEM
PO3pOBHMKM CTBOPHOKOTL HOBI CepefoBlLia, ane HalnowvpeHimm
32NN aoThCs:

» Microsoft MakeCode ¢ MicroPython » Scratch

Ha AKUXx pecypcax MoXXHa 03HAUOMWUTMCA 3 NPOEKTAMM, AKI CTBO-
peHo Ha ocHOBI micro:bit?

CboroaHi B Mepexi «|HTepHeT» MoXHa 3Hai T\ 6araTo caliTiB, ki Npe3eH-
TYHOTb FOTOBI pilleHHs Ha ocHoBi micro:bit. Ock odiliiHi pecypcu 3 npo-
EKTaMW, SKi MOXHa NOBTOPUTK abo Ha ix NpuKaagi CTBOPUTW BAACHI.

https://makecode.microbit.org/ https://microbit.org/projects/
projects/ make-it-code-it/

= —

vse.ee/clhz vse.ee/clia

[le BUKOPUCTOBYIOTh pEECTPaTOPU AaHUX?

PeectpaTopu gaHux (abo gaTanorepm) LUMPOKO BUKOPUCTOBYIOTh Y 6a-
raTboX ranyssix 4na aBToMaTU4HOro 36upaHHsA i 36epiraHHs pisHUX TU-
nis iHbopmauii. Hanpuknag, Takux.

1. EKONOriYHMIA MOHITOPWHI: A1 BUMIpIOBaHHSA TeMrepaTypy, BOO-
rocTi, piBHA 3a6pyAHeHHS NoBITPS | BOAW, a TakoX AN 360py iHLIMX
eKONOorYHUX AaHuX, Lo AoromMaratwTb aHanisyBaTyl 3MiHW B HaBKO-
NULLHbOMY CepeoBuLLi.

2. CinbcbKe rocnofapcTBO: 4151 MOHITOPVHIY XapakTepuCTUK IPYHTY,
BONOrOCTi, TeMrepaTypu NOBITPA Ta IHLWIWX NapaMeTpiB., Lo BNUBa-
OTb Ha BPOXaMHICTb.

3. MegUUMHaA: AN1A BiACTEXEHHSA XUTTEBO BaXJIMBUX MOKa3HWKIB
NavuieHTIB, a TAKOX Y A0CNIAXKEHHSX, AKi NOTpebyoTe TpUBanoro 36m-
paHHA AaHKX Npo CTaH 340poB's.

4. TpaHcnopT i NoricTMKa: y nepeBeseHHi Xxap4oBUX NpPoAyKTiB abo
nikie, Wo noTpebytoTb NEBHUX YMOB 36epiraHHs. PeecTpaTopu Tem-
nepaTypu AoromararTb KOHTPOMOBATU I JOKYMEHTYBaTL YMOBMU
TPaHCMopTYBaHHS.
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5. IHXeHepia Ta 6YAIBHULTBO: 418 BMMipPIOBaHHS HaBaHTaXeHb,
TemnepaTypwu, Bibpauiin Ta iHWKUX napameTpie, Wob rapaHTyBaTu
6esneky byaisenn i cnopya.

6. AocnigXKeHHA KAiMaTy: Ana TpMBanAoro MOHITOPUHIY KaiMaTuy-
HUX YMOB Y BigAaneHnx abo BaXxKogoCTyMNHUX paioHax.

AK BnalwiToBaHO peectTpaTop AaHUX?

Peectpatop aaHux 36upae iHpopmaLjito Yepes AaTuUMKK, OnpaLpoByeE
3a /0NOMOro0 MiKpOKOHTpO/epa, 3bepirae B nam'aTi 419 NOAaNbLIOIO
nepegaBaHHs Yepes iHTepdelicn 38'a3kY. [laHi, 3ibpaHi peecTpaTopom,
MOXYTb ByTW 34uUTaHi 3a 4OMOMOroH CreLianizoBaHoro NporpaMmHoro
3abesneueHHs, ake JoMNoMarae aHanisyBaTu 1 iHTepnpeTyBaTu ix, Bi3y-
anisyBatu y Burnazi rpadikie abo tabnunub, a Takox ekcnopTyBaTi ANs
MoAanblIOro AOCNAKEHHS.

MEPEBIP CEBE 3HAHHSA — PO3YMIHHS — AHA/I3 — 3ACTOCY BAHHS

5 1. MoscHK, Ak micro:bit Moxe gonomorTh To6i B HaBYaHHiI, i He Tinbku
Ha ypokax iHbpopMaTUKu.

2. flki nepeBarv BUKOpUCTaHHS MikpokoMM'toTepiB, 3o0kpemMa micro:bit?

- 3. Onvww, Aki cMurHanyM Moxe cnpuiMaTty micro:bit 3 HaBkoAWLL-
HbOrO CepejoBuLLa, a IKi — NepejaBaTl HAa30BHiI.

€ 4. Po3rnsaHb CBITAMHY, Ha fKili cxeMaTN4HO 306paxeHo POo3B'A3aHHS
npo6nemu 3a gonomoroto micro:bit.

)

~=7

Momipkyi, aiky came npobnemy 6yno poss'asaHo. Akuii faTUNK BU-
KOpUCTOBYBaBCS?

) 5. 3anporioHyit po3s'a3zaHHa NpobaemMu 3a 40NOMorok micro:bit:
«Po3pobuTn curHanisauito Ans nogii “BiguMHeHHs aBepen“s.
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§5. Ak curHanu cTaroTb UMPPOBUMU AaHNMUN

f YoMy KoMm'toTep i baraTo iHLINX

NPUCTPOIB HasnBawTb LLUPPOBUMU?

NoanHa cnpuiimae iHpopmaLito y BUTAAAI Yncen, TeKCTiB, MantoHKIB
ToWo. A fK MPUCTPOT MOXYTb OTpUMYyBaTW AaHi? Hanpuknag, y Burasagi
PiSHOMaHITHMX i3VYHVX BEANYWH, TaKUX AK Cuaa CTPyMy abo HasBHICTb
cBiTna. TobTO AaHi KoAYOTECS 3a AOMNOMOrOH CUCTEMW CUTHANIB, SKi «3pYyY-
Hi» TeXHIYHOMY MPUCTPOI ANS OTPUMaHHS, 36epiraHHs, onpaLoBaHHS
Ta nowupeHHs. LLlo MeHWwwuiA andasit, 32 0NOMOrol SKOro KOAYHTHCS
NOBIAOMNEHHS, TO MPOCTiLLe NOro peanisyBaTit TEXHIUHO.

Bols - Ug¥ &
{f} R AR gt R

N a0 : \, {} — ECTPYM - — HEMAE CTPpyMy

3aBfaHHA Ne 1

Onpautol NpyUKNag, i po3B'aXu 3aBAaHHS.

Mpuknaa: NoTpibHO 3akoAyBaTH HOTUPW NiTEpU 3a 4ONOMOror andasiTy,
KW CKNaAaeTbCs BCbOro 3 ABox 3Hakie: 0 Ta 1.

PileHHs: KOXHIN niTepi 3icTaBNsSOTLCS 2 CUMBOIV LbOro andasiTy.

M a n 0
00 01 10 N

3acTocyBaHHs Kogy

CnoBo | Kog, | TexHi4yHa peanizaLis
MAMA 00010001
NAMA | 10010001 1950890 Ne)
/oM | 101100

¢ Ha okpemomy apkyLli Hakpecnn Tabauuo i 3anporoHy Ans 6 nitep
KoAW, Lo dopMmytoThes 3 ABoX 3Hakie: 0 Ta 1.

K P M _ A n 0]
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» Mogalh 3a AOMOMOrow LbOro Koay
cnosa.

CnoBo Kopg,
MAMA

JIOM
KPAMAP

[ ]

MopiBHAM CBOI 3anMuncy i3 3anncaMmu B NoJaHOMY BULLe NPUKIaZ|.

Y 3pyduHUNM € ans Tebe Takuii 3annc? A 4ns komm'roTepa?

AK BUBHaUNTW, CKiNIbKW 3HaKIB A0CTaTHBO A5 KOAYBAHHSA OAHOr0 CYIMBOAY?
UYn MoxHa andasiT i3 HoTMpPbOX NiTep 3akogyBatv Tak: M — 0, a — 1,
n — 00, o — 10? Bignosiab aprymeHTy.
3pobu eucHoeKu.

» Lo 6inble 3HakiB NoTpi6HO 3akogyBaTH, TO
* Lo 6inbLe KinbKiCTb NiTEp y TEKCTI, TO

L ]

@  Cnoci6 kodyeaHHs daHUX 30 doNOMO20t0 AEOX CUeHaNiE HO-
3usarome 08iliKo8UM KOOYS8AHHAM. YMOBHO 00UH CUHAN
nosHa4aroms yugporo 0, a iHwud — 1.

3aBfaHHA Ne 2

PosrnsaHb agBa npucTpoi:

e,
/-\ 3
\

Avmep — Bumukau cBitna
PerynaTop piBHA OCBITAEHOCTI

¢ YaBW, WO Ui NpuCTpOi NepeaarTs Ha KOMM'toTep AaHi. 3anpornoHyin,
AK MOXHa MO3Ha4YUTKW Wi AaHi YMCcnamu.

¢ Microbit moxe cnpuiimaTi gBa BUAW CUrHaNIB: aHaNoOroBUM i UUG-
poBuiA. Ak T AyMaEew, Ae B 306paxeHUX MPUCTPOSX MepenaroTbes
aHanorosi curHanu, a ge — uneposi? MoscHW cBoi MipkyBaHHs. po
aHanorosi Ta Un¢poBi cMrHann Moxell AisHaTuCs 3 pybpukmn «3anu-
TaHHA-BIAMOBI4i».
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3aBfaHHANe3 [
Onpauoin iHbopmaLito.

Ha HuxHboMy Kpai micro:bit € 25 30n0TaBMX CMYXOK, SKi Ha3VBarOTLCS
niHamu. Lli KoHTaKTV BUKOPUCTOBYIOTb AA NiAKAOYEHHSA AaTUUKIB Ta iH-
LLIMX 30BHILUHIX MPUCTPOIB.

Hanpwuknag, ocb Tak Nig€4HYETLCA JOAAaTKOBA KHOMKa.

1
Taki 3aTnCcKadi Ha3umBa-
l0Thb «KPOKOAMUAaMU»

MpuragaliMo OCHOBW CTBOPEHHA eNeKTPUYHUX Kin. EnekTpuyHe kono
CKNajaETbCA i3 AXepesia XMBAeHHA (Hanpuknag, batapeliku), NpoBi4-
HWKIB (4POTIB) | HABaHTaXeHHs (enemMeHTa, AKUIN CNOXWBAE eHeprito,
Hanpuknag namnoukn). LLlo6 cxema npauroBana, e1eKTPOHM MOBUHHI
MaTW WASAX Bif AXepena XUBNeHHs 4Yepe3 HaBaHTaXeHHs | Hazaj
40 pxepena. Lle Ha3vBaeTbCs 3aMKHEHVM KOOM. AKLLO LWAsSX nepe-
PBaHWA, KOO BBaXa€ETbCA PO3IMKHYTUM, | CTPYM He Teye.

Y micro:bit nin 3V Hagae Hanpyry 3 BONbLTW, HeOBXiAHY ANS XVBNEHHS
30BHILUHIX KOMMOHEHTIB, TakKUX SK CBITNOZI0AW, AaTUuKK abo iHLWIi Npu-
cTpoi, a niH GND (Ground, 3emns) — Lie 3aranbHN NPOBIAHMK, @60 «HY/b»,
SKWIA € TOUKOI MOBEPHEHHS CTPYyMy B Koni. bes 3'egHaHHa 3 GND kono
He Byse 3aMKHeHUM, | CTPyM He npoTikaTuMe.

Takm umHoM, miH 3V 3abe3neuye eHeprito, a8 GND cTBOpIOE 3aMKHYTUN
WAAX ANA CTPYMY, WO AA€ 3MOTY LM KOMMOHEHTaM npauoBaTi Hanex-

HM HNHOM.
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E
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MiHw PO, P1, P2 MmoxyTb npaytoBaTy i ik LdpoBI, i 1K aHanorosi.

Y undppoBoMy pexxumi Ui niHM MoXyTb nogasatu abo 3uMTyBaTV ABa
3HaueHHA: HIGH (3V) abo LOW (0V). Llein pexuM BMKOPUCTOBYHOTb AN
KepyBaHHS NPUCTPOSMU, TaKMMU K CBITI0AI0AN abo KHOMKM.

B aHanoroBomy pexXumi i niHv MOXYyTb 34MTyBaTV abo nojasatu aHa-
Norosi 3HaveHHs. Hanpuknag, nij Yac 3UNTyBaHHA 3 aHanoroBoro CeHco-
pa fiH MoXe 3UMTyBaTh 3Ha4eHHs B Aiana3oHi Big 0 go 1023 (wo Bigno-
Bigae Hanpysi 0-3V). ¥ pexuMi aHanorosoro BUBOAY NiH MoXe nojasaTut
CUrHanW, ki N1aBHO PerynrTb ACKPaBiCTb CBITA0AI0Aa ab0 WBUAKICTb
ABUryHa.

Mpuknaawn cTBOpeHHS cxemu, y SIKi CBITNOAIOA byae CBITUTY NOCTINHO.

[puknad Ne 1
AHOA Katop

L}
]
]
[ ]

i
{8 I |
alIII'IIIIIaIIIIIEIIiiaF

Y nogaHii cxemi gna nigknoyeHHs ceitnogioga Ao micro:bit BUukopucTaHo
niH 3V iniH GND. AHOg ceiTnogioga (foBLua Hixka) nigkntoveHo Ao niHy 3V,
SKUIA Nogae Hanpyry (3 BoNbTY), a KaTog cBiTo4ioAa (kopoTila Hixka) —
Ao niHy GND — i Takum unHoM 3abe3nedeHo 3aMUKaHHSA eNeKTPUYHOro
Kona.

Konwu Ha micro:bit 6yze nogaHo Hanpyry (Nig'€egHaHO enemeHT XUBNEHHS;
Ha Ui cxeMi — vepes kabenb USB), caiTnogiog nouHe cBiTUTHCS.

Mpukaad Ne 2

Y uboMy BapiaHTi TakoX CBiTA04i04 nic-
NS NojaHHsa Hanpyru 6yge cBiTUTUCS,
ockineku niHn PO, P1, P2 moxyTb noga-
BaTW CTPYM, ane obmexxeHuin (3asenyal
Ao 15-20 MA Ha KoxeH niH). Takoi Hanpy-
M1 AOCTaTHbO ANS1 XWB/IEHHA OfHOro
CBiT/NI04i0Za, ane He MOTYXHIWnX npu-
CTpoIB.
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Y 4oMy BigAMIHHICTb MiX MigkntoveHHAM y npriknagax Ne 1 Ne 27

Konwn ceitnogioa nig'egHaHo go niHy PO i GND, moxHa kepyBaTu ioro
BMVIKaHHAM | BUMUKaHHAM 3a Jomnomoroto kody. Hanpuknag, Hanucatu
nporpamy, ska BMUKae abo BUMWKAE CBITNIOAI04, BCTAHOBJIIOK UM 3Ha4YeH-
Ha HIGH (3V) abo LOW (0V) Ha niHi PO. Takox MoXHa nporpamyBati pisHi
ebekTn, Taki SK MAUTOTIHHA CBIT/NIOAIOAA, pery/toBaHHSA ICKpPaBOCTi, i1 Ha-
BiTb peakLito Ha pi3Hi nogii abo BXigHI curHanu.

MpakTWuHa po6ota [ _J

Biakpuin e-gogatok (5.1) Ta o3Hanomcs i3 cepegosuiem Tinkercad (5.1.1).

MeTta po6oTun: gocnigntn cxemy «KepyBaHHs sickpaBicTio CBiT/lIOAioAa
3a JOMOMOrol0 MoTeHLioMeTpa» y BipTyanbHOMY cepegoBuLli (poboTa
roToBoi cxeMu NpoZeMOHCTpoBaHa y Bigeo (5.1.2).

Y cTBOpeEHii cxemi go micro:bit nigkntoueHo CBiTI04i04, ACKPaBiCTE SKOro
PerynoeTbCs 3a AOMNOMOroto noteHuiomerpa. Ha ekpaHi micro:bit Bigo-
bpaxaeTbca giarpama, aka nokasye nocTyrnosy 3MiHy Hanpyru.

@ [Momeryiomemp — ye smiHHUL pe3ucmop, AKul eukopucmogyromes 81 peay-
NIBOHHA Hanpy2u abo cmpymy e eekmpu4HoOMY Koi. binbuie npo pesucmop
ma mpaH3ucmop e e-dodamky (5.2).

Xig po6oTun
1. Bigkpwia nocunarHs (5.1.3) abo ckopucTaiics qr-KoAoMm: E ,.E

[=]

2. [locnign poboTy cxemu.
< flcKkpaBicTb cBiTnOAioAa

"

' b Cmipmworm 1. HatucHu
2. 3anycTn npouec

MOZeNtoBaHHS

«Start Simulation»

3. 3MiHV NONOXEHHA pyY-
KV noteHuiomeTtpa 1,
3adikcyn pesynsraTu

41
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3. O3Halomcs i3 cknageHuM kogoM. HaTucHu kHonky Code.

St

set reading v to readanalogpin PO

plot bar graph of read analog pin PO » up to

write analogpin P1 + to readanalogpin PO+

4. Nlaii BignoBigi Ha 3anNUTaHHS: ® Booporin (@) Sui

1) Aki gani: yndposi un aHanoro- T
Bi — OTpPUMYyE 3MiHHa reading?

2) KomaHga plot bar graph 6y-

AYE aHanor rictorpamun Ha Tabno

micro:bit. Ake makcvManbHe 3Ha- st reating » 0 @)
YeHHs AN4 BigobpaxyBaHWUX Ha ric-
TOorpami AaHux y ubomy npuknagi? change readng = by ()

3) flka KoMaHAa B KOAi Nepejae 3Ha4YeHHs, BCTaHOB/NEHEe Ha MoTeH-
LiomMeTpi, Ha cBiTA04i047
4) §ki @iznuHi curHany otpumye nid PO? fiknia gianasoH umx curHanis?

3ATMMNTAHHA-BIANOBIAI

LLo Take aHanoroBUI CUrHan, a Wwo — uMppoBMii?

YABiTb, WO BW Pery/oeTe ry4HicTb Ha My3n4HOMY nporpasadyi. Bu mo-
XeTe 3p06UTK 3BYK HE INLLE MYUHILLUM abo TUXiLWKnM, a 1 BubpaTu 6yab-
SIKNIA piBEHb M'YYHOCTI MiXX MiHIMyMOM | MakcumymMom. Lle i € aHanorosuin
CUTHan: BiH MOXe OTpUMaTK by/b-iKe 3HaUeHHS B LUVPOKOMY Aiana3oHi.
Ha micro:bit aHanorosi Bxoan 3unTyroTh 3Ha4eHHSA Mix 01 1023,

Undposuin cirHan Moxe mati nnLLe gBa CTaHU — «BBiMKHeHO» (1) abo
«BUMKHeHo» (0). Hanpuknag, skwo Ha microbit HaTUCHYTU KHOMKY A
abo kHorky B, To komm'toTep oTpMmae curHan «1» (KHOMKy HaTUCHYTO),
a AKLWo BigNycTUTK, — TO «0%» (KHOMKY HEe HAaTUCHYTO).

AHanorosi cMrHann MoxHa nepeTsoploBaTU Ha LMpPOBI, ane npo Le
Ai3Haewcs B naparpadax gani.
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Yomy KoMn'loTep HasuBaloTb LMGPOBUM NPUCTPOEM?

OcHoBHUMK 6yaiBenbHUMUN 6aoKaMKU cydacHUX Komn'toTepiB i 6inb-

LLIOCTi eNIeKTPOHHUX MPUCTPOIB € TPAH3UCTOPMU.

» CydvacHi npouecopu CKNajanTbca 3 Minbsp-
AiB TpaH3UCTOPIB, AKi BWKOHYOTb JIOTIYHI
onepauii Ta 06pobnATE faHi.

* Y mam'aTi komn'toTepa TakoX BUKOPUCTOBY-
0TbCS TPAaH3UCTOPU ANs 36epiraHHs i JocTy-
ny A0 AaHWUX.

o Y TBepAOTiNbHUX HakonuyysBadax (SSD) TpaH3ucTopu BUKOPUCTOBY-
I0TbCS B TeXHOOrIT daewnam'aTi.

TpaH3NCTOp — Lie ManeHbKN eNeKTPOHHWIA KOMMOHEHT, IKWIA fi€ fK
nepemMukad abo nigcmatoBady B eeKTPOHHMUX cxemax. BiH gae moxu-
BiCTb KepyBaTW CTPYMOM, LLO MPOXOAUTb Yepes Hboro.

Tpw oCHOBHI 4acTUHW TpaH3MCTopa:

Konektop (C) — ue «BXig» AN9 OCHOBHOro MNOTOKY €NeKTPOHIB.

EmiTep (E) — ue «Buxig», 3BiAKN BUXOAATE €NeKTPOHMU.

basa (B) — ue «kepyroumnii BXig», SKUIA BU3HAUAE, Y MOXYTb e1eKTpo-
HW NPOWTW Bij KONeKTopa 40 eMiTepa.

YaBW, Lo TpaH3UCTop — ue KpaH. basa — e BeHTWUAb kpaHa. Konu tu
noBepTaELl BEHTUMb (NOAaEW CTPyM Ha 6asy), T BigKpUBAELL LIASAX
415 BOAW (CTPYMY) MiXK KOJIEKTOPOM Ta eMiTepoM.

KonekTop
KonexrtopHun 5
(OCHOBHWW) CTPYM d3a
1w Crpym 6a3u
EmiTep  (kepyrounii cTpym)
+V o
CripolleHo TpaH3nCcTop MOXHa On / Off
YSBUTW ik HaZ3BMYaMHO LB A- True / False

KW nepemukady. BiH Mmoxe BMU- 1/ o
KaTh abo BUMUKATU CTPYM.

Ground —é—

OTXe, TPaH3NCTOp rapaHTye HadABHICTb AuLLUe ABOX CTaHIB NPOBigHN-
Ka: «CTPYM €» Ta «CTPYMY HEMAE, SIKi MOXHa Mo3HaunTK undpamm «0»
Ta «1». Came ToMy KOMN'toTep Ha3nBalTb LUGPOBLM NPUCTPOEM.
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TexHoONOriYHWI NpoLec He CTOITk Ha MicL, | CbOrOAHI y Aesikx npoLie-
Ccopax BMKOPWCTOBYHOTb HOBi TPAH3NCTOPU, Y AKUX KOMIMOHEHTW PO3-
TaloBaHi He B NNOLWMWHI, @ B MPOCTOPiI — TPUBUMIPHI TPaH3UCTOPW.

E-pogatok (5.5).

Lo Take Tri-Gate?

Hanpuknag, texHonorisa Tri-Gate — Le TN TPUBUMIPHWX TPAH3UCTOPIB.

YABn cobi ManeHbKy 3acyBKy, fka MOXe KepyBaTu MOTOKOM BOAW
(abo cTpymy). Y TpaguuinHNX ABOBUMIpHVX TpaH3WCTOpax uel no-
TiK MNOCKWIA | 3acyBka MepekpuBaE Moro
nnwe 3gepxy. Y Tri-Gate TpaH3ucTopax
Luei noTik Mae $opMy TPUCTOPOHHLOMO
«TYHe/no», AKU 3acyBKa OropTa€e 3 TPLOX
CTOpiH: 3Bepxy i 3 60kiB. ToMy BiH Ha3nBa-
eTbea «Tri-Gater, Lo 03Ha4aE «Tpu 3aTBO-
pu». Take TeXHiYHe pilueHHs CTBOPHOE MOX-
NVBICTb HabaraTo edekTUBHILLe KepyBaTu
TUM, KONV CTPYM Teue, a Ko — Hi.

Micro:bit — unpposuA NpUCTpint, a cnpMAMac aHanorosi cMrHanu.
AK TaKke MmoXke 6yTn?

Tak, micro:bit € LMPPOBMUM NPUCTPOEM, ane BiH MOXe CrpUiiMaT aHa-
Naro.i curHanu i1 3aBAaku BbygosaHomy nepetsoptosady ADC (Analog-
to-Digital Converter) nepeTBoptoBaTH ix Ha L$POBUIN CUTHanN.

Hanpuknag, akwo Ha niH PO nogaetbcs Hanpyra Big 0V go 3.3V, ADC
nepeTBoptOE ii Ha LPppoBe 3HaUeHHs B Aiana3oHiBig 0 go 1023. Lle aae
3MOory micro:bit «po3ymiTi» pisHi piBHI HaNpyrK i1 BUKOPUCTOBYBATH iX
y nporpamyBaHHi.

MEPEBIP CEBE 3HAHHS! — PO3YMIHHS — CTBOPEHHS!

«

. HaBegw npuknagn curHanis, Wo MoXyTb HabyBaTuW TiIbkU 4Ba
n cTaHW.
2. HaBegu npuknaau aHanoroBux CUrHanie.

) 3. MosicHW, YOMY KOMMIOTEPHY TEXHIKY Ha3VBaOTb LG POBOIO.
BukoHai 3aBgaHHA B e-goaatky (5.3, 5.4).

Gy 4. Bigkpui cepegosuwie Tinkercad. Cknagu cxemy, nig'eAHaBLUv
A0 micro:bit cBiTnogiog, i 3anporpamyii Moro MUroTiHHA 3 iHTep-
BaJIOM Yy TPW CEKYHAN.
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§6. ABiNKoBe KoAyBaHHSA

Ckinbkoma crnoco6amu MOXHa 3anucaTu
6yAb-AKe uncno?

3aBfaHHA Ne 1

[Jain BignoBigi Ha 3anuTaHHs.
* flki To6i Bigomi cnocobu 3anucy uncen?
* Yy MoxXeLl TV Ha3BaTW HanbinbLue yncno?

3aegaHHA Ne 2 22

1. O6'egHaiTecs B napn. CnpobyiTe 3HaNTV 3aKOHOMIPHICTb Yy HaBeAeHiln
Hux4e Tabnuyi Ta NnpogoBxutw ii gns uncen 8-15. MoxeTe ckopucTa-
TCA OAHUM 3i cnocobis GopMyBaHHS ABIVKOBMX KOAIB MOCNIAOBHOCTI
yuicen, onucaHnx y pybpuui «3annTaHHs-BiANoBIAi». A TBi HanapHUK
Y HanapHWLUSA Hexal 3Halge Ui X KoAwW iHW KM cnocobom. MopisHaTe
pesynbTaTy.

JlecsTKOBE YNCA0 | [IBilikoBWIA ko4 Yncna

0 0 0 0 0
1 0 o | 0 1
2 0 o | 1 0
3 0 o | 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8

Pasom nepesipTe cBOI pe3ynbTaTi 3a NOCUNAHHAM —
abo B e-gogatky (6.1).

2. JaHo uucna a i b. [onoBHiTb peueHHs. fAkwwio
a > b, To goBXunHa ABiikoBOro Kogy uucna a byae
abo NOPIBHAHO

3 JOBXMHO ABIKOBOrO KoAYy Yncna b.
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3aBfaHHA Ne 3

1. Onpautoin maTepian WOAC NepeBejeHHs Yncen i3 AeCATKOBOI cucTe-
MW Y ABIAKOBY 3a pybpukoto «3annTaHHsa-BignoBigi». Po3rnsHb npu-
Knaaw Takoro nepeBejeHHs Ta MOACHW YCHO, K PO3B'A3yBaBCs KO-

KEH i3 HUX.
486 | 2
486243 2
3 ) jg).;o : 0 242/121]2_
2 1 12060 2
2211 2 1 20110 2 160 30| 2
1 1052 0 10]/5|2 0 3015/ 2
1 4]2|2 0 4]2]2 0 14/7]2
=24 1 2|1 1 6/3]2
5 0 T
1
23,,=10111, 41,,=101001, 486,,=111100110,
2. 3icTaB 4ecATKOBI Ta 4BilKOBI Yncna. [Mepesip cBoOI BigMOBIA:
a) 5 N1, e
6) 16, 2) 10, [=] 5 [m]
B) 1 3) 10000, i i
N 2y 4) 11000,
n) 24 5) 101, [w]

abo B e-goaatky (6.2)
3aBfaHHA Ne 4

1. Onpautolt maTepian WOAO NepeBejeHHs uncen i3 ABiKoBoI cncTemu
Y AeCATKOBY 3a pybpuKoto «3anunTaHHSA-Bi4MoBi4i». [lepeBen B e caTKo-
By cucTeMy AgilkoBi uncaa 111,, 10001,, 1100100,.

2. 3pobu BNCHOBKW.

* Hainbinblue yncno, ake MOXHa 3akoZyBaTn TpboMa biTamu, Le

.

* OaWH 6alT MicTUTL ______ BIT.
* 3a onoMoror oAHoro 6aliTa MoXHa 3anucaTti Yncna Big 40
* 3a goroMoroto n 6iTiB MOXHa 3aKogyBaTu yucer.

3aBfaHHA Ne 5

[lisHaics 3 pybpukn «3annTaHHA-BIANOBI4I» MPO LUTPUXKOAW Ta BU3HAY,
siIKoMy 3 BapiaHTiB cTapToBoro cumsony Code-128 — A, Buu C — BignoBigae
306paxeHunid Ha ¢. 51 LWTPUXKOA,.
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3aBAaHHA Ne 6

Y 3aBgaHHi 3 3 nonepeiHbLOro po3giny cuna CTpyMmy, sika rnogasanacs
Ha cBiTnogiog, morna HabysaTu 1024 pi3Hi 3HaueHHsa 3 gianasoHy [0:1023].
3BUYaliHO, WO y MiKpOKOMM'HOTEpi KOXHE i3 LiMX 3Ha4eHb NepeTBOPHOETh-
€Sl Ha ABilKoBWiA kog. CNpobyin B eNeKTPOHHIA TabnunL,i CTBOPUTY ABINKOBI
KoAM KoxXHoro i3 uncen Big 0 go 1023.

1. ¥ cTtoBnuyi A 3a 4ONOMOror0 aBTO3anoBHEHHS BBeAW Uini Ymcna Big 0
no 1023.

2. O3Haitomcsa 3i cnocobom 2 popMyBaHHS ABIIKOBOrO KOAY MOCAif0B-
HOCTI Yucen, onucaHnM y pybpuui «3anutaHHs-BigNoBIgi». Peanisyn
loro 3a LOMOMOroto KOMitoBaHHS Ta BCTaBNAeHHs fiana3oHiB, a Takox
aBTO3amnoBHeHHS, Wob oTpuMaTn y ctoBnysax B:K gBilikoBi kogum uvicen.

3. Yomy gopiBHI0OTE ABiMIKOBI Koan Ymcen 513 i 9997 MopisHAN cBoI Bia-
MoBiAi 3 pe3yasTaTaMn O4HOKNACHUKIB / 0gHOK/IacHWLb. AKLLO BOHW He
36iratoTbcs, 3'ACyinTe, XTO MOMUANBCS.

[Jai BignoBigb Ha 3anuTaHHS:
* UOMY KiNbKiCTb MOX/UBUX 3HaUYeHb CUIU CTPYMY CTaHOBUTb came
1024, a He, ckaximo, 1022 um 1025?

3AMNTAHHA-BIANOBIAI

AKWA cnoci6 KogyBaHHA AaHUX BUKOPUCTOBYETLCA B KOMN'loTepax?

CyyacHuiA Komn'toTep MoXe onpaLpoByBaTy YMCNO0BI, TeKCTOoBI, rpadiy-
Hi, 3BYKOBI Ta MYIbTUMEAiVHI AaHi. YCi Ui pi3HOBMAW AaHUX Y KOMM ' IOTepi
noAaroTbCs Y ABIIKOBOMY KOAI, TO6TO ANA iX KOZYBaHHSA B/KOPNCTOBY-
€Tbcst andasiT i3 gBox cumeonis (0 Ta 1). ABiikoBe KOAYBaHHS € Hall-
3pYUHILLMM 3 TeXHIYHOrO MOTrNsAY, ajXe Aa€ 3Mory nojaeaTti iHpop-
Mauito y BUMAAI NOCNIAOBHOCTI €NeKTPNYHUX IMOYAbCIB: IMNYy/bC
BigcyTHIN (0), imnynbc € (1). binblwe iHpopMauji B e-gogatiy (6.3-6.5).

AKi € ogMHULI BUMiploBaHHA o06cary iHpopmauii?

OgHa undpa ABillkoBoro koay HasveaeTbcs 6imom. biT moxe 36epiratu
iHpopmaujto Npo BMBIp MixX ABOMa cTaHaMu (MoAismu), ki HanyacTille
no3Ha4arTbes cumBonamu «1» i «0». Lle ocHoBHa i1 HaliMeHLLa O4UHNLS
BUMiptoBaHHs obcsary iHpopmadii.

[Jani nepeniyeHo 6inbLui o4NHWLI BUMiproBaHHS obcsry iHbopmalyii:

1 6ainT (6 abo B (aHrn.)) = 8 6iT (6 abo b (aHrn.); 1 6 (rirabaiiT) = 1024 MB;
1 kb (kino6awT) = 1024 B; 1 TB (Tepabaiit) = 1024 'G;
1 MBE (MerabanT) = 1024 «kb; 1 NB (netabanT) = 1024 Tb.

47
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/8 /1024 /1024 /1024

AR N R_/ NS
*g *1024 *1024 *1024

3ayBaxTe: TyT npedikc «kino» o3Hayae He 1000, a umcno 1024 = 2, Mpe-
¢ikc «mera» o3Havae 10242, wo Tpoxm binblie 3a 1 MiNbIOH, a Npedikc
«rira» — 10243, wo Tpoxu 6inble 3a 1 minbsapa. [poTe iHKOAN BUPOBHUKN
AVICKIB AOTPUMYHOTBCA MiXKHApOAHOI cUcTEMU BUMIptoBaHHS Sl, BBaxato-
un, wo 1 b mictuts 1000 MB.

AIK opMyeTbCA ABINKOBUW Kof nocnigoBHOCTI uncen?

PosrnaHemo gBa cnocobu 3anvcy ABIMKOBUX KOAIB 4NSi MOCAILOBHOCTI
HeBigeMHMX yinux uncen: 0, 1,2, 3, 4, ...

Cnoci6 1

Bunucyemo nocnigoBHO BCi AeCATKOBI uncna, aki cknagarTbea auvle
3 HyniB Ta oguHMLe: 0, 1, 10, 11, 100, 101, 111, ... Lle i 6yayTb ABiilkoBi KogM
uncen0,1,2,3,4,5,6,7, ...

Cnoci6 2

1) Yuncna 0 Ta 1 No3HayaTbCA ABIVKOBUMA Ld-
pamun 0 Ta 1.

2) [lonucyemo o nepLuoro Habopy ABIMKOBYX KO-

AiB 3niBa unopy 0, a go apyroro — umopy 1ioTpu-
MYEMO HOTUPW ABINKOBMX ABOLUOPOBUX KOAM.

3) AHanoriyHo Aiemo pani 1 OTPUMYEMO Habip
i3 BOCbMW ABINKOBUX TPULMOPOBIMX KOLIB.

| Tak gani.

LLlo6 oTpumaT BnacHe ABIliKOBI kogun Yuncen, Tpe-
6a BigkMHYTV cTapwi Hyni, T06To 3HaKK «0», AKi

_m el slaloy | o|lo|lo
=IO =20l —= o= (O

po3TalloBaHi B KoAi 31iBa Big HalNiBiLLOT O4WMHULL. « 4
Maemo Taki kogu: -3
0:0=0, =0
To=1; a
3,0=11, © Hoekcom «10» nozHauaemscs decaimioae
4,,=100, Yuc/o, a iHoekcom «2» — 0gilikosull KOO.

51 =101 Hanpuknaao, 11,, — ye 38uyHe Ham aggﬁmxoge
6,, = 110, yucao «00uHadyame», a 11, — ye dsitikosutl

7= 111, KOO yucna «mpu».



Po3zin I. AnapaTtHe 3abe3neyeHHs i gaHi | 49

3ayBax Taky 3akOHOMip- KinbKicTb KinbkicTb NOBIAOMANEHb,
HICTb: 13 A0AaBaHHAM 6iTiB AKi MOXHa 3akoayBaTtu
KOXHoro 6iTa KinbkicTb Mo- 1 2
Bi4OMI€Hb, AKi MOXHa 3a- 2%)=22=4
KOAYyBaTV, 3p0oCTae BABIUI, 2%2%9=23=8

0CKiNbKW A0 MonepejHbO-
ro Habopy cnoyaTtky gonu-
cyemo 3niga 0, a notim — 1.

2%2%2%2=24=16
2HQRTEI R =2=32
2F2*2%2%2%2=-2:=-64
FRGH IR IR I M= T = T4B
ARIEIARDEIRIRF D = =756

0N B W R

AKi 6yBalOTh CUCTEMWN YNCNEHHA?

Cucmema yucaeHHA — Le Npasuna 3anncy Yncen 3a 4OrNoMororo credi-
anbHVX 3HaKiB — Lyudp.

CNCTEMIN YNCNEHHS NOAINSIOTb Ha NO3ULiAHI | HEMO3WLiMHI.

MpUKNaZOM HEeno3uLiHOI CUCTEMU YNCAEHHSA € pUMCbKa. Y Hill ana
3anucy Ymcen BUKOPUCTOBYIOTBCS NiTepy NaTuHCbLKOro andasity. MMpu
UboMy b6yKkBa | 3aBXAW No3Ha4ae oguHUL, bykBa V — n'aTe, X — Je-
cath, L — n'atgecar, C — cto, D — n'atcot, M — Tucauy i T. 4., He3anexHo
Bi4 Mo3uLji, Ha SKi Lo undpy po3TalloBaHo.

Y Mo3nLiMHMX cucTEMaX YMCIEHHS 3Ha4YeHHs Lppy 3anexunTb Big ii no-
3uLi B umcni. Hanpuknag, y uncni 444 Havinisiwa umdpa «4» 03Hayvae «4o-
TUPW COTHI», CepejHA — «4OTUPW AeCATKW», a Halnpagia — «4oTupn
oanHULx». KinbkicTb Lndp y cucTeMi UMCNEHHS Ha3VBaETbCS I 0CHOBOIO.

AKi cMucTEMM YMCNEeHHS HalnoLlnpeHiwi?

OcHoBa Ha3Ba Cdepa 3acTocyBaHHs
2 ABilKoBa Norika, nporpamyBaHHd, KOMN'toTepHa TexHika

3 rpiiikosa BMKOPMCTOByBaﬂaCFI B A€AKMX CTapuX
KOMM'toTepax

BukopuctoByBanaca B kibepHeTuui B 1960-1970-Ti

poKM

8 BiCiMKOBa

10  pecaTkoBea BrkopucToBYETLCA NOBCHOAHO

12 ABaHapuaTkoBa BuMiptoBaHHA yacy

16 wWicTHapuaTkoBa [MporpamyBaHHS, 419 N04aHHA YeTBipOK BiTiB
20 |aBaauaTKoBa backcbka Ta Aedaki iHWi MoBW
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O Uugpu wicmHadysmkoeoi cucmemu YuceHHS NPUUHAMO nosHayamu sk 0,
1,2,3,4,56,78 9 A B, CD,E F(udpu, ujo nosHayaromscsa Aimepamu,
gidnoeidaroms decamkosum yucaam 10, 11, 12, 13, 14, 15). Ockineku icHy€e
8Cb020 2¢ = 16 4-6imHux 0gilikoeux N08IdOMAEHb, MO KOXHOMY 3 HUX MOX-
Ha 3icmasumu 0dHy wicmHadyamkoey yu@py. Hanpukaao:

7 A

Y wicmHadyamkosomy 8u2as0i Kooyrome Kobopu y 8e60U3aliHi, 8UB0ASMb
3HOYeHHS 3MIHHUX Nid YaC HOAO200MEHHS NPO2PaM, AKU0 mpeba 3HaMU
3HaYeHHA okpemux bimie, moujo.

AIK nepeBecTU AOBINbHE Liine YACNO 3 ACATKOBOI CUCTEMU YUCNEH-
HA B iHLLY cucTemy?

MpunycTMo, X — Ue AecATKoBe YKUCIOo, @ b — OCHOBA iHLIOI cucTeMU

YUCNeHHs. AIrOpUTM NepeBeseHHs Yncia x y cucTeMy YMCIeHHA 3 OCHO-

BOIO b € TaKUM.

1) Ainvumo x Ha b. OTpUMyeEMO 4acTky i ocTauy.

2) OTpvmMaHy Ha Kpoui 1 yacTky 3HOBY AiNMMO Ha b. 3HOBY OTPUMYEMO
4acTKy i ocTauy.

3) MNoBTOptOEMO MpoLEC AOTK, AOKM YacTKa He CTaHe MeHLe b.

4) 3anncyemo ocTadi y 3B0OPOTHOMY A0 IX OTPUMAaHHS MOPSAAKY.

Hanpuknag, nepesegemo 4ncio 75 y pisHi cuctemun YncieHHs.

MepeBeseHHS MepeBeseHHA MepeBeseHHs
Yy ABIKOBY cucTemy Yy BiCIMKOBY cucTemMy Yy LWICTHAAUATKOBY
, cucTemy
75 |2 7518
T 37|12 3 9|8 7516
1 1812 11 1 4
0 912
1 42 Bianosiab: 113, Bisnogiab: 4B, ,
0 éf_ (ockinbku By = 11,,)

Bignosigk: 1001011,

K nepeBecTU ABiﬁKGB% YUCNO B AECATKOBY CUCTEMY UNCNIEHHA?

Bisbmimo, Hanpuknag, 17100 1 0 1 0
nepesejeHHs B JeCATKOBY § 4 & & ¥ % 4 @
cnctemy umcna 11001010,. 27 26 25 24 23 22 1 20
128+ 64+ 8+2=202. * E R ROE oA

OTxe, 11001010, = 202, 12864 0 0 8 0 2 0
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Sk BUAHO 3 Npuknagy, Wob oTprMaTL 3anuc Ynicia B 4eCATKOBIN cucTe-
Mi YMCneHHs, byno 3HalAeHo cymy cTeneHiB ABilKY, SKi BiNOBIiAa0Th
OAVIHUYHUM 6iTaMm.

Ae B XXUTTi MOXHa no6auMTU 3acToCyBaHHA ABiliKoBoOro Koay?

LWimpuxkod (abo wmpuxoslili K0d) — cnocié 3anucy AaHnX, 3py4HUI
ANS 3UMTYBaHHSA MawwuHow. HalnyacTile TpanasoTbCsa LUTPUXKOAM
Y BUTASIAI CMYT Pi3HOI TOBLUMHW, SKi igeHTUdiKyoTb ToBapu. Takox ic-
HYOTb LUTPMXOBI KOAW, CKAaAeHi 3 Kpanok, KBagparTis Ta iHLIWX reome-
TpuuHKx diryp (Hanpuknag, QR-kogw), AKi NpUsHadeHi 4ns posnisHa-
BaHHA Pi3HUMUW MPUCTPOAMU (CKaHepamu LUTPUXKOZAIB, nporpamamu
y cMapTdoHax ToLyo).

Ha nepLunit Nornsg WTPUXKOA 34a€TbCsA NPOCcTo 6e3nagHor nocnigos-
HICTIO NiHIN, 04HaK HacrnpaBAi BiH GOpPMY€ETbCS 3@ YiTKMMW MpaBuiamum.
Hux4e onncaHo oAHy 3 HaMMOLUMPEHILLWX cucTemM nNpaBua GpopMyBaH-
HA LUTPUXKOAIB, a came Code-128.

“ 2 ‘ ' 4 51

Siivar T

1 — TlycTe Micue, NOTPiBHE ANS YITKOro BU3HAYEHHS NMoYaTKy Ta KiHLLA KOAY.

2 — CraptoBuii cumson. [na Code-128 moxnuBei Tpu BapiaHTu (Tak 3Ba-
Hux A, BiC): 11010000100, 11010010000 a6o 11010011100, im Bigno-
BiAaroTb pi3Hi KogoBi Tabauui.

3 — BnacHe Kog, Wo MicTUTb NOTPI6HI Ham AaHi.

4 — KoHTposibHa cyma.

5 — Cron-cumBon. Ans Code-128 ye 1100011101011,

Tenep npoTe, AK KOAYrOTLCA BiTK. TyTBCE AyXKE MPOCTO — AKLLO B3ATA LLIN-
PVIHY HAMTOHLLOI NiHil 3@ «1», TO NiHiA NOABIVHOI LWVPWHK AacTb Koa «11»,
noTpiiHa — «111» i T. 4. NMopoxHe Micue Byae BignosigaTu «0», «00» abo
«000» 3a TUM caMnM NpUHLMNIOM. OX0Ui MOXYTb MOPIBHATA CTapTOBUI
ko4 Ha 306paxeHHi, LWob nepekoHaTWCS, O MpaBuIO BUKOHYETHLCS.

@ KowmposbHa cyma — ye 3HQYeHHS, ke MOXCH | 3yumamu, i o6yucaumu
HQO OCHOBI IHWUX 0aHUX. AKLW0 06YUCAeHE | 3YUMaHe 3HAYeHHS
36ieatomecs, iHWi daHi 6yau 3yumani npasunsHo. Tobi mpanaanucs
8 MA2a3UHi cumyauil, Koau Kacuposi He 80a8aN0CA 3YUMAMU WMPUXKoo?
Ckopiw 30 ece, ye cmasanoca momy, o ob4ucaeHe ma 34UmaHe 3Ha4eH-
HsA KOHMPO/ALHOI CyMU 3 AKOICL NPUYUHU He 36i2aucs (HaNpUKaad, momy
Wo AiHil wmpuxkody byau 3amepmi).
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Ky Komn'loTepl KOAYETLCA TEKCTOBa iHpopmMaLia?

[lns KopyBaHHSA OZHOro TEKCTOBOrO CMMBOJY BUKOPUCTOBYIOTh LLLOHAl-
MeHLwe 1 6aiT iHdopmauii (8 6iT). 28 = 256, Tomy 3a gonomoroto 1 6alita
MOXHa 3aKoAyBaTtuh 256 pisHUX CMMBOIB.

KoayBaHHS nonsrae B Tomy, LU0 KOXHOMY CUMBOJY CTaBUTLCS Y BiZMoBiA-
HICTb YHiKaNbHWIA 4BiiKoBWIA kog. HalimeHwnid ko — e 00000000,=0,,
a Hanbinbwwnin — 11111111,=255,,. BignosigHicTb KOAIB CMMBOaM BCTa-
HOB/NIOETLCA 3riAHO 3 Mabauyero KoOyeaHHA.

Mpuknaaun HainoWMpeHiWNX TabnULb KOAYBaHHSA
TEKCTOBUX CUMBOIB

ASCII (aHrn. American Standard Code for Information Interchange, ame-
PVIKAHCBKUIA CTaHAAPTHUIA KOA ANns 06bMiHy iHpopmaljiern) — Tabaunus
KOAYBaHHS, WO KOAYE Auwe cumBonn 3 Homepamu Big 0 (00000000)
Ao 127 (01111111). [o ix yncna BxoAATb AiTepu naTHULi, Ldpwn, pos-
AINOBI 3HaKW, AYXKW | gesaki iHWI cnyx60oBi cumBonn. Huxue nogaHo
pparmeHT KogoBoi Tabanui ASCII.

CumBoN L%‘; 2-Mkpa | Cumson L%'; 2-hkog | Cumson R’: 2-Mkog | Cumeon 1K%': 2-MKog

32 00100000 fi 47 00101111 r 62 00111110 M g 01001101

! 33 00100001 0 48 00110000 ? 63 00111111 N 78 01001110
34 00100010 1 49 00110001 @ 64 01000000 Q 79 01001111 |

# 35 00100011 2 50 00110010 A 65 01000007 P 80 01010000

$ 36 00100100 3 51 0011001 B 66 01000010 Q 81 01010001

% 37 00100101 4 52 00110100 £ 67 01000011 R 82 01010010

& 38 00100110 5 53 00110101 D 68 01000100 S 83 0101001

= 39 00100111 & 54 00110110 E 69 01000101 T 84 01010100

{ 40 00101000 7 55 00110111 F 70 01000170 U 85 01010101

) 41 00101001 8 56 00111000 G 71 01000111 v 86 01010110

* 42 | 00101010 9 57 | 00111001 H 72 01001000 w 87 01010111

+ 43 00101011 : 58 00111010 1 73 | 01001001 X 88 01011000

i 44 00101100 ¥ 59 00111011 J 74 01001010 Y 89 01011001

- 45 00101101 < 60 00111100 K 75 0100101 b 90 01011010

46 00101110 = 61 0011110 L 76 01001100 [ 91 01011011
PoswmpeHa ASCIl — ue tabnauug ASCIl, po3wmpeHa Kogamu 3 Home-

pamu Big 128 po 255. [lnsi TEKCTIB Pi3HVMKW MOBaMU BUKOPUCTOBYHOTb
pi3Hi po3swwnpeHi kogn ASCII. Tak, A5 MOB, LLO NOCAYrOBYOTbCS KUPU-
nu4Hoto abeTkoto (ykpaiHcbKa, pociiicbka, 6inopycbka, 6onrapceka, Ma-
KeAOHCbKa Ta cepbcbka), ogHe 3 HannonyaspHiwunx poswwrperHb ASCII
HasuBaeTbcs kogyBaHHAM Windows 1251.

FOHiK6a (aHrn. Unicode, YHIdikoBaHe KO/JyBaHHS) — mpomMucioBui
CTaHAapT, po3pobneHuii Ana 3abesneyeHHs LMPpPOBOro NojaHHsA CUM-
BOJIB YCiX NMMCEMHOCTEN CBIiTY Ta creuianbHuX cumBonie. KoxeH cumBon
kogyeTbcs B Unicode npuHaliMHi gBoma 6aitamu (26 = 65 536 cumsonis).

Hanpuknag, y TekctoBomy npouecopi Word, BigkpvBLIV Aianorose BikKHO
«CrMBONI», MOXHa 03HANOMUTUCS 3 KOAOM KOXHOIO CUMBOJY:
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Crmson 2 x

CHMEGAR  CRELRTLNI CHMBOMN
= 1 1
LWipugT: |(3Bwiaiinmi Teecr) “| Hafip: | OCHOBHA NaTMEMLA ok |

H Tals[w& (D" [*L.]-|-1/8
[P|IQIR|S|T|U|VIWIX[YIZ[T|\N[T]|™ _w I}O;-u'm 2
— A (LWiCTH.)
BUCODHCTIHI DaiLIe CHMBOW; : /
1]e]e[s]x[e]|00"|v €@ € €] xm

HARES B KOYBANHI KONIKDR,

HOHIKOA (LWICTH.)
ASCIl (gec.)
ASCII (wicTH.)
KMpunuuA (gec.)
KNPUANLA (LLICTH.)

Ko cmBony: 0020
Space
ASCI (et
ASCH fuicTi)
| KPR (aec)
) KA P (LTI}

NMEPEBIP CEBE 3HAHHS — PO3YMIHHS — AHAMIZ — CTBOPEHHS — BAACH! AYMKY
=i

@ 2. lNoscHW, YoMy KOMMN'tOTEP Ta iHLWi NPUCTPOI Ha3MBaTb LMGPOBUMN.

Ak To6i BXe Bigomo, B 1 KinobanTi mictutbcs 1024 6aintn, B 1 Me-
rabaiiti — 1024 kino6antn Towo. Cnpobyil MOSICHUTA, YoMy TyT
¢irypye came 1024, a He ake-Hebysb iHLWe YnCao.

—_—

. HaBegw npuknagn uupposux npucTpois.

o

—

(), 4. NpoaHanisy BigNOBigb Ha 3aNUTaHHA «fAK GOPMYETLCA ABINKO-
BV KOZ NOCNiL0BHOCTI uncen?y y pybpuui « 3annTaHHs-BigNoBigi»
i Cnpobyi BU3HAUUTW, CKiNbKM MOBIAOMIEHb MOXHA 3aKoAyBaTu
3a gonomMoroto n 6iT. Bignosige 3anuwmn y Burnsai ¢opmynu.

5. [] Biaxpui TekctoBumin pegaktop «bnokHOT», BBEAN HEBENNYKN
TeKcT Ta 36epexu ¢painn y opmari txt. BusHau obear ¢panny. MoTim
BigKkpyiA $aiin 3a gonomoroto TekcTtosoro npouecopa Word i gisHali-
€sl KinbKicTb CUMBONIB y TeKcTi (Bknagka «PeLieH3yBaHHsA» — KHoM-
ka «CratucTukay). MNosicHy, sk nos'ssaxi obcsr daiiny y dopmarti txt
Ta KinbkicTe HabpaHux cumsonis. Ckinbkn 6anTiB BUTpPaYaeTbCs
Ha KOAYyBaHHS OAHOMO CMBOY?

o 6. ] 3nHainau asilikosi kogu uncen 25, 36, 102 Ta nogan ix y surnagi
wrpwuxkogie. LWTpuxkoa cTBopu B TabnniHoMy abo TekCTOBOMY
npouecopi, 3apapboBytoun geski KNiTMHKK Tabauui. Ycboro B Tab-
nvui 8 ctoBnyis, Wo BignosigatoTb 8 6iTam baiTa.

Hanpuknag, uncno 11,,= 1011, 6yae noaaHo Tak:

3ayBax, L0 AKLO B YMCAi MeHLwe 8 6iT, TO cTap-
Wi (nigi) 6iTV 3aNOBHIOTLECA HYNAMMU.

o) 7. fki nepeBaru MaloTh NO3NLIAHI CUCTEMU YUCNEHHS Haj CUCTe-
MO0, SIKY BUKOPUNCTOBYBaNWN AaBHI pUMASHU?
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§7. KogyBaHHSA rpadiku Ta 3ByKY

. 0 flk 3aKopyBaTV ABINKOBUM KOAOM XYAOXKHE
MNoJIOTHO?

CknagHo ysBuUTK cyyacHi undposi npuctpoi bes rpadiuHoro iHTepden-
Cy Ta 3ByKOBOTO cyrnposoay. Komn'toTepn gonomMaratoTb CTBOPHOBaTH, 3Mi-
HioBaTV, 36epiraTv Ta NOLWMpPIOBaTK Pi3HOMaHITHI 306paxeHHs. binbLwicTs
ntoAein NocTiiHo 06MIHIOITLCA CBITAMHAMM, MOLLVPIOKTh X Y coLlianbHMUX
Mepexax ToLyo. TobTo BennyesHa Yactka iHpopmaLii 36epiraeTscs, onpa-
LIbOBYETbCA Ta NepefaEeTbcs y rpadiuHoMy BUrsAgi. Te came CTOCYETbCS
| 3ByKOBUX laHUX.

3aBAaHHA Ne 1

1. Onpauyoii iHpopmaLto.
CkaHep — Lie NPUCTPIlA, 3a AOMOMOIO IKOr0 MOXHa BBECTU byab-sky
rpadiuHy iHbopMaLiito 3 NanepoBoro Hocis B Nam'aTb KoMM'toTepa.

MpuHLUMN po60oTK cKaHepa

Mig cknoM po3MmillyrThbcs Kinbka A3epkas, cnpaMoBaHWX Mif NeBHUM
KyTOM (2), cBiTnovyTAnBI gatuvkun (4), niH3n (3) | HeBennke Axepeno cBiT-
na (1), ske NnpukpinaeHe Ha pyxoMomy Bi3Kky. Llei Bi30K pyXaeTbCs B3Z0BX
ycboro gokymeHTa. CBiT/0 BiA6UBaETbCA Bif apKylla, L0 CKaHYETbCS,
i, NPOVLLIOBLUN Yepes cUCTeMY A3epKan i NiH3, CNPSMOBYETHCS Ha CBITNO-
YYTANBI AATUNKW.
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IHpopmaLia npo konip, AKuU BigBMBaE KOXHa Touka B AOKYMeEHTI, nepe-
[AETBCH Ha OCHOBHWI MPUCTPIA, NepeTBOPHOETLCA Ta HaACMNAETHCA Ha
KoMMm'toTep y BUMNAAi L1dPOBOI KOMii LWOWMHO BiACKaHOBaHOIO AOKYMEeHTa.

—

2. 3pobu BUCHOBKW.

Mig yac ckaHyBaHHS CyLjiibHe 306paxeHHs rpoMeHAMN

cBiT/1a Ha ManeHbki . KoxHa Ma€ CBil ,

iHpopMaLis npo skuii 36epiraeTbcs B KOMM'toTepi 3a A0OMOMOrow
KOAY.

3aBAaHHA Ne 2

1. 3anponoHyin cBok Tabnuul KOAYBaHHS AN KOXHOMO 306paXeHHs.
Y Hiln noTpibHO Bka3aTw ABINKOBI KOAW ANS BCIX KONbOPIB, AKi € Ha 30-
bpakeHHi.

=i§ia:
=¥ L[]}
g -
ﬂ.======Illl

2. Cnpobyin BU3HaUNTK, cKinbkn B6iTiB 3Hag0bUTbCA ANs 36epiraHHA KoX-
HOro MastoHKa 3a 40MOMOToH 3arMpornoHOBaHWX KOAIB.
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3aBfaHHA Ne 3

Po3rnsiHb 306paxeHHs. MoMipky i gain BiANOBIAI Ha 3anMUTaHHS:

* Y SKiil CUCTeMi YACIeHHS NoAaHO KOAW KONbopiB?

o CkinbKku 6iTIB BUKOPMCTOBYETLCS A/151 36epexeHHs iHpopmaLlii mpo KoxeH
Konip?

* CKiNlbky BCbOrO KOMbOPIB MOXHA 3aKoZyBaTu 3a A0MOMOroK Takoi Kijlb-
KoCTi 6iTiB?

o [lizHalica 3 pybpukn «3anuTaHHA-BIAMOBIA» MPO KOAyBaHHA Ko-
NbOPIB | Ha3BW KOMIPHY MOAEeNb, AKYy BUKOPWCTAHO ANA KOAYBaHHS.

[HTEHCUBHICTb SKOrO KONbOPY B KOXHOMY KOZAi MO3Ha4eHOo MepLLo na-
poto CMMBONIB, APYroto Ta TPeTbO?

L LU CCCC00| FFFFO0 [FRCCOD | -1 FF6600 CC0n66 660033

FEODO0O  CCOO0D 990033

663300 996600 C3300 993300 990000  BDODOO 993333

ceec

FFFFFF

3aBgaHHa N4 S

O6'egHanTecst B napw. NepernsHeTe BMicT 3a QR-kogamu i cnpobyinTe
340rajaTucs, sike 3 Tpbox iHGopMaLiiHUX NOBIAOM/IEHb Mae HalMeH-
Wi obear, cepeaHin Ta HanbinbLwwnia. Bignosigb aprymeHTyiaTe.

Ta 2.

vse.ee/crgh vse.ee/crgi vse.ee/crgj

3aBfaHHA Ne 5

3anponoHyii Tabnuuto ABIKOBOro KOAY ANS KOAYBAaHHS OCb Takoro ro-
Bi4AOMJIEHHS:

3anuwun ue I'IOBi,ﬂ.OMJ"IEHHFI 3a AOMNOMOror TBOro Koay.



3aBAaHHA Ne 6

1. Hamantolh Ha okpeMoMy apKyLui
nanepy abo CTBOpW B TEKCTO-
BOMY / TabnyHoMy npouecopi
Tabauuto 3a 3paskom.

Konip IHTEHCUBHICTb

7 :HepBOHMl‘«"I 3eNeHNiA  CUHIN

o | o 0 |
0 255 0 |
255 o 0
0 0 | 255 |
255 255 255
128 128 128

MpakTU4Ha poboTa

-

Po3gin I. AnapaTHe 3abe3rneveHHs i 4aHi

2. Bigkpwin rpadivuHmin pegakTop,
Hanpwuknag Paint, Ta gisHalcs,
AKWIA Konip Byae oTpLMaHo,
AKLLL0 BCTAHOBUTU BKa3a-

HY B TabnuLi iIHTEHCUBHICTD
CKNajoBUX KONbOPY.

PEABTYBAHHA NANITHM

Crciromti Ko mOps

[ ool ol 0N |

HMrEEMEE N

EEEEEEE.

EHEEEENENN

EEEEEENEN

I T

RonaTros xonkopK:

| | O O O O et | ]

I o ] T an—.
DMakso i1 i wanin > "°"1’i3°"“°"“ FAexpasiers: 120 | cmir[0 |

EI Cracysatu onaTv oo vatopy

Biakpwin e-pozatok (7.1), BUKOHaAM NpakTU4Hy po6oTy.

3aBAaHHA Ne 7 [ ]

1. Bigkpuin rpagiuHnin pegaktop
Paint, cTBopwm 306paxeHHs), no-
AibHe fo nogaHoro, Ta 36epexu
/i0ro B TPbOX Pi3HMX popmaTax:

* «36eperTu sk...» — 24-po3psg-

HWUIA MantoHoK bmp

» «36eperTu sK...» — 16-Konip-
HWIA MantoHOK bmp

* «36eperTu fK...» — MOHO-
XPOMHWIA ManoHOK bmp

@ BMP (aHen. Bitmap — 6imoea kapma, bitmap-popmam) —

mEmm gy

m s—t

| Bes imMeHi v

PNG (*png) =
[ MonoxposHyii pncysox (* bmp;.dib)
| 16-konipra@ puoyrox (=bmp.dib)
| 256-koAipHMA prCyHOK (*.bmp;* dit)
| 24-pospaasmnid pucynox (% bmp;* dib)
:JPEG (*ipg*ipeg®jpe jfif)
| GIF (*.gif)
[ TIFF (it A

[HEIC {=heic)

popmam

patiny 306paxceHs pacmposoi 2pagiku, y AKoMy 306paxeHHs 36epiea-
€EMbCA Y 8U2A190i HABOPY Yuces, uo KoOyHomb KOAIp KOXHO20 nikces.
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2. MNepernaHe Ta NopieHAN 06cary oTprIMaHux daiinie.

3. 3pobu BUCHOBKM: O BiflblLie KONBbOPIB Y 306paxeHHi, To
OCKiNbKW Ha KOAYBaHHS KOXHOr0 nikcens

3aBfaHHA Ne 8 X

O6'egHaliTecs B napuv. Po3rngHeTe nogaHi cxeMu. 3anponoHyiiTe 40 KOX-
Hoi cnoci6 agiikoBoro kogyBaHHsA. lMopiBHANTe pesynsTati. CkopucTain-
Tecb poboYnM apKyLueM, KA po3MiLlLeHo y e-Aoaatky (7.2).

j

SATA

3aBfaHHA Ne 9

MopiBHAN 3BYKOBI ZOPIXKW. KNI 3BYK 3amMaTumMe 6inblunin iHpopmaLii-
HWlA 06cAar 3a yMoBM iMoro BigumpysaHHs? (Yac BisTBOpeHHS 3BYKY OfAHa-
koBWIA.) OBrpyHTY I CBOO BiAMOBIAb.
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3AMUTAHHA-BIANOBIAI

AIK KogyTbca rpadiuHi gaHi?

3o06paxeHHs 36epiratoTb y 4BOX OCHOBHUX $opmaTax — pacmpoeo-
MYy | @eKmopHOMY.

Y HannpocTiwomy pactpoBomy popmati BMP 306paeHHs nig vac kogy-
BaHHS MOAINAETECA Ha NPAMOKYTHY MaTPULIFO MaleHbKUX TOHOK (Mikce-
niB), Ky HasnsaoTb pacmpom. KoxeH nikcenb pacTpy KOAYETbCA NOCi-
LOBHICTHO 6iTiB. [loBXIWHa KOAY KOXHOr0o NiKcens 3anexunTb Big KinbkocTi
KONbLOPIB y 306paxeHHi.

Y ¢opmati BMP 306paxeHHs kogyeTbcsa 6e3 BTpaTt gaHux. B iHwwux no-
nynsapHUXx ¢opmartax, Hanpuknag JPEG abo PNG, cuctema KogyBaHHS
€ CKNagHiWoto i geska iHpopmaLis Npo 306paxeHHA Moxe BTpayaTmcs
(4acTo — HenoMmiTHO Ans oka). OgHak obcar ¢painis 306paxeHb y LMX
dopmaTax, K NpaBuno, 3Ha4HO MeHLWNA 3a obcar BMP-daiiny.
BekTopHMI MeToa KOAYBaHHS rpadiuHol iHpopmauii 6asyeTbes Ha Ma-
TeMaTU4HOMY onuci rpadiyHMx MpUMITUBIB (KBagpaT, MPSMOKYTHUK,
TPUKYTHWVK TOLLIO) Ta iXHiX BnacTueocTen (3adpapbyBaHHS, KOHTYp, TOB-
L MHa KOHTYpY TOLLO).

Pactposa rpadika BekTopHa rpadika
B | P,

AK KOAYIOTbCA KOTbOPW B 306paXeHHi?

Byab-AkuniA Konip BU3HAYaETLCS AK KOMBIHALA KibkoX (HanvacTiwe —
TPbOX) NapameTpiB. AKi came Le byayTb NapameTpu, BU3Ha4a€e KoaipHa
modens. PosrnsHeMo HalyXBaHiLLi KonipHi Mogeni.

RGB — Red (uepBoHMiA), Green (3eneHui), Blue (6naknTHMiA). Lis mo-
fenb 6asyeTbca Ha ToMmy dakTi, Lo byab-akniA Konip MOXHa nogaTu
K MOEAHAHHS B Pi3HMX NMPOMOPLisX TPbOX 0CHOBHUX KONbOPIB, WO BU-

MPOMIHIOIOTbCSA: UEPBOHOTO, 3ene- -

P P W Or: [mm
Horo Ta cnHboro. RGB BukopucToBy- ol {’QO :
ETbCS ANA BIATBOPEHHS 306paXeHb . 221
Ha ekpaHi. Os: |86
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[HTEHCMBHICTb KOXXHOIO KONbOPY NMo3Ha4vaeTbesa Yncaamm Big 0 go 255, ge:
» 0 03Hayae, Lo Konip BiACYTHI (HEMa€e IHTEHCMBHOCTI);
» 255 03Hauvae, L0 KONip MaKCUManbHO iHTEHCUBHWIA.

TakM YMHOM, KOXeH Konip Moxe byTu npeAcTaBneHni KoMbiHaLi€ro iH-
TEHCUBHOCTI YEPBOHOIO, 3€/1€HOM0 | CUHBOTO KONbOPIB. Hanpuknaa:

¢ (0,0, 0) — ye YopHWIA KONIP (KOZHWNIA KONIP HE BUNPOMIHIETECS);

» (255, 255, 255) — ue 6inui xonip (yci Konbopy BUMPOMIHIOKTHCS
3 MaKC/ManbHOK IHTEHCUBHICTHO);

» (255, 0, 0) — e YnCTUIA YepBOHNI KoNip.
LLi uncnoBi napameTpy TakoxX BUKOPUCTOBYHOTHCS B LMGPOBOMY KOAY-

BaHHi konbopie. Hanpuknag, y Bebn3anHi WicTHaAUATKOBE 3HaUYEeHHS
KO/IbOPY 3a3HayaeTbes y opmari:

#rrgghb,

Ae rr (4epBoHWiA), gg (3eneHwnin) Ta bb (cvHilt) — wicTHazUATKOBI 3HaYeH-
Hs Big 00 go ff.

Hanpuknag, #ff0000 — uepBOHUA, OCKINbKW 418 YEPBOHOrO BCTaHOB-
neHo Haveuule 3HaueHHs (ff), a gng ABox iHWWKX (3€N1eHUI Ta CUHIR)
BCTaHOB/IeHO 3HadveHHst 00; #00ff00 — 3eneHuUiA, oCKiNbKK ANSA 3e1eHO-
ro BCTaHOBNEHO HalByLe 3Ha4eHHs (ff), a s iHWKX 4BOX (YepBOHOro
Ta CMHbOrO0) BCTaHOB/IEHO 3HaveHHs 00.

3aranoM Mmogenb RGB gae 3mory cTBoproBaT MifIbAOHW KOABOPIB 3a-
BASKW Pi3HUM KOMBIHaLiiM iHTEHCMBHOCTI LiUX TPbOX OCHOBHUX KO-
NbopiB.

LlicTHaauATKOBa CUCTEMa MO3Ha4YeHHs KOJbOPIB MPOCTilla MNpU 34NTY-
BaHHIi | TOMY 3py4HilLa N5 CNPUAHATTS NOAMHOI.

faHi, nogaHi y WIiCTHAALATKOBOMY KOAi, /lerko MepeTBopHOTHCS
Ha ABikoBi: F y wicTHaguaTkosin cuctemi — ye 1111 y asinkosii,
a FF (wictHaguaTtkose) — ue 11111111 (aBiikose).

CMYK — Cyan (6nakuTHuin), Magenta (nypnyposuia), Yellow (>ko B-
Tni), blacK (YopHUIA). Takuii MeToZ KOAYBaHHS KONbOPY MPUIAHS-
™M y nonirpadii, agxe maiixe KoxeH Konip noeepxHi (Tobto konip,
Lo BiA6MBAETLCA) MOXHA MOAATA SIK MOELHAHHS B Pi3HWX Nponopui-
X BAakMTHOro, Nyprnyposoro Ta xosToro. O4Hak YMCTOrO YOPHOrO
KONIbOPY B Takuii criocib He oTpyMaTK, i TOMY BiH BBOAUTLCS 5k OKpe-
Ma KOMMOHeHTa.
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RGB CMYK
[R) Red (G) Green [CiCyan (M) Magenta (Y] Yellow (B) Black

HSB — Hue(BigTiHOK), Saturation (HacnueHicTb), Brightness(ackpa-
BicTh). Lisi Mogenb HalbinbLue Bignosigae cnocoby cnpunHATTA KONbO-
piB NOACBEKVM OKOM. Perynoroun BigTIHOK, HaCMUeHICTb Ta ACKpaBicTb,
MOXHa oTpumMaTW 6arato AOBINBHUX KOMBOPIB, fK i Nig yac poboTtu
3 iHWKUMK Mogenamun. KonipHa mogenb HSB 3pyduHa anst 3actocyBaHHs
B TUX rpadiyHnx pegaktopax, ki opieHToBaHi He Ha 0bpobKy roToBmUx
306paxeHb, a Ha CTBOPEHHS iX BacHOpPyY.

Saturation
RGB CMYK Hue

Brightness

KinbkicTb 6iTiB, SKi BUKOPUCTOBYHOTHCS
AN KOAyBaHHA OAHOro Mikcens, Hasn-
BaETbCS 2AUGUHO KONbOPY.

Manimpa — Habip konbopis, SKi Mo-
XyTb 6yTW BUKOpUCTaHi y 306pa-
KEHHI.

Hanpwiknag, Anst NogaHHs YopHo-6innx
iNfoCTpaLiil BUKOPUCTOBYETLCS Nanitpa
i3 256 rpagaiii ciporo konbopy.
MnbuHa Konbopy Ta KinbKiCTb KONbO-
piB y nanitTpi B3aEMOMOB'A3aHi: AKLLO
MWbrHa KoNbopy CTaHOBWUTbL n 6IT, TO
nanitpa MicTuTh 2" KONbOPIB.
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Y 6inbLuocTi rpadiuHmx pejakTo-
PiB rWbUHY KONBOPY, NaniTpy Ta
KONipHY MoAenb MOXHa Bubpatu
Mif Yac CTBOPEHHS 4 36epexeH-
Hs1 306pakeHHs:

Poels/inch

Grayscale

CMYK Color

Lab Calor

(=) G

Binblue Npo BiATBOpEHHS KOALOPIB

AK KOAYETLCA 3BYK?

HalinowwpeHiwuMy  pexumMamu
ornpauloBaHHsA  MOBHOKOJPHNX
306paxeHb € True Color Ta High
Color. BoHu Bigpi3HAOTLCS Kinb-
KicTo 6iTiB, sKi npusHaveHo And
KOAYBaHHA OJHOro mnikcens, Ta,
Bi4MOBIAHO, Ki/IbKICTIO MOXINBUX
KONbOPIB Yy 306pakeHHi.

Pexxum True Color (3 6ainTu
Ha nikcenb). KinbKicTb MOXIUBIX
KOJIbOpIiB:

2563 =224=16777 216.

Pexwum High Color (2 6aiiTn Ha
nikcenb). KinbkicTb MOXAMBUX
KOJIbOPIiB:

2562 =2"=65536.

AisHalica B e-gogaTky (7.3).

3BYK € XBUNEIO, AKa XapaKTepusyeTbCa amnaimydor (BUCOTOH XBUI)
i yacmomoro konveaHb. Lli nokasHuMKy nocTinHo 3MmiHowTbeS. Lo 6inb-
LU0 € aMMAiTYAa, TO FONOCHILLWIA 3BYK, a 3i 3pOCTaHHAM YacToTu NiaBu-

LLYETBbCSA 3BYKOBUWIA TOH.

BigTBOpeHHs KoMM'toTepom 3BYKOBOT XBUAI

1 k“ }‘ n" 1% 4 "\ - LA P
TREY W J‘,h\;"‘l‘} M‘""‘f"""‘i'-,-" W

e

obs s ol o7 obe 60e olp o1 ol 015 014 6i6 618 017 ols sie oi 031 0k 04

Yacrota

3BYKOBI XBWJIi, LLO HAac OTO4ylOTb, € HehepepeHUMU, TobTo Lie aHaso-
rOBWI CUrHan. A B KOMM'tOTepi HenmepepBHUX BENYUH He iCHYE, agxe
3HayeHH$ b6iTiB He 3MIHIOETECS NIABHO; BOHO MOXE TiNlbKW «CTprUbaThy
3 0 Ha 1 un HaBnakwn. BennurHy, WO MOXYTb HabyBaTV ANLLE CKiHYEH-
HOI KiNbKOCTi 3HaueHb, Ha3uBalTbCs OUCKpemHUMU (Yugpoeumu).
Yci BeMunHN B KOMM'toTepi — AUCKPETHI, | TOMY KOMM'IOTepHY TEXHIKY

Ha31BaoTb TakoX YUuPposoro.
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Takum yHOM, 06 crpaBXHi 3BYKOBi XBU-
Ni onpauboByBaTW Ha KOMM'toTepi, X Mno-
TPi6HO NepeTBOPUTY 3 aHanorosoi GopmMu
Ha uudposy, TobTOo oyuppyeamu. Take
nepeTBOpPeHHs Moaarae B Nojini yacy Ha
ManeHbKi MPOMIXKKWL, Ha KOXHOMY 3 AKUX
BW3HAYAETbCA OJHE 3HAYEHHS aMITITyAN,
Ake BIAMOBIZAaE NEBHOMY PIBHIO MYYHOCTI.
KinbkicTb Takmx NpoMiXKiB npoTarom 1 cekyHAW HasMBaeTbCa Yacmo-
moto ouckpemusayii.

KPOK AnckpeTmnsaLi
—

=

amnnityaa

Y pasi ABiiKOBOro KoAyBaHHS 3BYKY 3@ 4OMOMOrO MOCAiZ0BHOCTI
3 n 6iT MOXHa 3akogyBaTu 2" piBHIB ry4HOCTi B AianasoHi Bij HyNbo-
BOTO (3BYK BiACYTHIl) A0 Haury4Hiworo. KinbkicTe 6iTiB, WO Npu3Ha-
YeHi 415 KOZYBaHHA O4HOTO PiBHA My4YHOCTI, Ha3NBaAETLCSA 2AUGUHO0
3eyKky. Cy4yacHi 3ByKoBi KapTu 3abesneduytoTb, Hanpuknag, 16-6iTHy
rMnbuHy KoAyBaHHS 3ByKY, To6To 26 = 65 536 piBHIiB rydHocTi, i Ha-
BiTb 24-6iTHY.

O6car 3BykoBoro ¢paiy MoxHa BU3Ha4nUTV 3a opMynoto
VeTHEXNER,
ae T— TpuBanicTb 3ByYaHHS B CEKYHAAX;
F — vactoTa guckpetusauii B Iu;
N — rnnbuHa 3BYyKY B 6iTax;
R — pexwum 3anvcy (R =1 gna moHo3anucy, R = 2 ans ctepeosanucy).

3amicTb KinbKOX MOKAa3HWKiB, AKiCTb 3BYKY HalluacTille BUMIpPHOETbCS 04~
HIM, Lo AopiBHI0E A06yTKy F*N*R. oro HasvBatoTs Gimpeiimom i Bu-
MiptotoTb Y kinobiTax 3a cekyHgy (1 k6iT = 1000 6iT). bitpeinT 192 KbIT/C
BBaXXAETbCS NPUNHATHUM cepes HeBUbarnueux No6bUTeNis My3uku.

Cxema KOAYBaAHHA

Komn'totep
Ta AeKoAyBaHHA 3BYKY

OnepaTvBHa Nam'aTb
1100111100001110017111001111100011100001

LLAM — unépo-aHano-
roBUiA NepeTBOpHOBaY

1011018 T1011010

AN — aHanoroo-uud- 1 |
POBWIA NepeTBOpIOBaY 38yKoBa KapTa

uan | ALIN
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MEPEBIP CEBE 3HAHHS — AHAJI3 — CTBOPEHHS — BJTACHI AYMKU

S

TN
|

=

0

1.

5:

. Po3rnaHb dparmeHT ogHoro (3. o X

Pozmip apyxy
5 2 - Wupuna: | 3'33_'|L.§,H Asoimin o
. Ha apkywi B KAITUHKY Hamanion W | — 7 [l
ABa 306paxeHHs, pi3Hi 3a po3mi- Y e
paMu Ta KiNnbKicTio KoNbopi., ane [ [T Gmrpmein

BcTaB nponyLyeHi cnoBa B pedeHHsX.

a) [lns BuBejeHHA 306paxeHHs Ha ekpaH BUKOPUCTOBYHOTb KOJip-
Hy MoAenb , @ 4N APYKY — MOAenb ;

6) A0 KOXeH MikceNb pacTpPoBOro 306paxeHHs koaytoTsb 1 6ai-
TOM, @ PO3Mip pacTpy B nikcensx ctaHoBUTb 800 x 600, To dainn
306paxeHHs y dopmati BMP matume obcsr Kb.

B) LLlo 6inblwoto € nanitpa 306paxeHHs, To Ginblie ___ BUKO-
PUCTOBYETHCSA ANS KOAYBAHHS KONBOPY KOXHOMO

r) O6csar 3BykoBOro daiiny 3anexunTs Big :

r) ®alin oAHOXBUIMHHOIO 3BYyKO3anucy 3 6itpenTom 192 k6it/c 3ai-
MaTumMe MB.

YKaxu, ki TBepAXEHHS € iCTUHHUMW.

a) [lns koayBaHHS 3ByKY Nepioj 3By4aHHN AinUTbCs Ha ApibHI Bia-
PI3KW, | AN KOXHOTO 36epiraeTbcs aMriTyaa 3ByKYy.

6) IcHytoTb N1Le ABilAKOBa, BiCIMKOBa, AeCATKOBa Ta LUiCTHaALAT-
KOBa CUCTEMU YNCIIEHHA.

B) Ans KoayBaHHs byab-akoi iHpopmMaLyi B KoMM'toTepi BUKOPUCTO-
BYIOTb A€CATKOBY CUCTEMY YNC/IEHHS.

r) Mig vac kogyBaHHS 306paxeHHsA MOAINAETECA Ha MiKceni, KOXHUM
3 AKMX MAE Ti/IbK OWH KOAIP, LLIO NMO3Ha4aEThCs YHIKaIbHUM KOZOM.

3 gianorosux BiKOH rpadiuHoro Hosnit poswip: 1,8 M
pegakTtopa Paint.NET. ki BracTn- | C3sepiram nponopui
BOCTi 306paxeHHs MOXHa 3MiHK- | "oy mee
TV B LbOMY Aia/l0roBOMY BiKHI? B

AK Ui HanawTyBaHHA NoB'A3aHi
3 obcsArom painy 306paxeHHs?

Bucora:

Po3ginbHa 3aaTHICTE: | 9600»?]

nikc./aroim v

piBHi 3a obcsarom danny y ¢pop-

mati BMP. BBaxaii, Lo KoXXHOMY nikcento Bignosigae 1 knitnH-
Ka, a NS KOAYBaHHA KOJIbOPIB BUKOPUCTOBYETLCA MiHIManbHO
HeobxigHa KinbKicTb BiTiB.

Aki nepeBarn Ta HeAoONiKN pacTpoBoi rpadiky NOPIBHAHO 3 Bek-
TOPHOO?
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§8. 3a3MpHeMo B cMCTEMHUA 610K

AK BUMIpATU NPOAYKTUBHICTbL KOMN'toTepa?

3aBfaHHA Ne 1

Po3rnsHb cxemy Ta MOACHW MpU3Ha4YeHHs 300paxeHux Ha Hil KoMno-
HEeHTIB.

3BykoBa  MepexeBuii BeHtunarop
KapTa KOHTponep (OXONIOAXKEHHS
npouecopa)
/
Q LleHTpanbHwi
BineokapTa npouecop

CMOS-uumn
i baTapeiika

OnepatuBHa
namaTb

XopcTkuii ,qmc\ Q
(BiHuUecTep)
+ [omipkyii i gali BigNOBIAI Ha 3anNNTaHHS.

1) kMK MOXYTb BYTU XapakTepuUCTVKL MaTepUHCbKOI naaTn?

2) Sk BigbyBaeTbCS NpoLuec 36MpaHHa 0CHOBHMX BY3/1iB KoMM'toTepa?

3) Ak 3'acyBaTy, YN MOXHa Ha TBOEMY KOMM'toTepi 36iNbLUNTI KiNbKicTb
onepaTuBHOI Nam'aTi?

4) §lki € 03HaKW TOrO, LLIO OrepaTBHOI NaMaTi Ha KOMM'IOTepPi HeAoCTaTHLO?
[_] Cnpo6yii 3HalTX BiANOBIAI Ha 3aNUTaHHA B iIHTEpHETI.

3aBfaHHA Ne 2

Po3rnaHb nogaHy cxemy i Aal BiANOBI4I Ha 3anMTaHHS.

1. AKi 3 po3’emiB 4151 MOHITOPIB € CyYacHIWVMK, a sKi BXe 3acTapinn?

2. Skl po3’eM BigeoKkapTV BUBOAUTb aHaNoroBUin CUrHa, akuin uugpo-
BUIA, @ IKWIA — | aHaNoroBui, i LUGPoOBMIA?

3. Ak BUpIWMTK npobnemy, AKWO T XO4yell BUBECTU 306paxeHHs
Ha NMPOEKTOP YK Tenesizop, AKNA mae nuiwe pos'em HDMI, i3 cuctemHo-
ro 6noka, akunin mae nuwe euxogn VGA ta DVI?
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CxeMy TakoXX MOXHa nepermsaHyTn B e-goaatiy (8.1).

Mikpodon

PS/2 - muma

PS/2-knasiatypa

3aBfaHHA Ne 3

MopiBHAN 306paxeHHn 3a4Hix NaHeNei ABOX CUCTEMHUX 61OKIB.

Cnpobyih BU3HaUMTW, SO AKUX PO3'EMIB Ha KOXHOMY CUCTEMHOMY 610U
MOXYTb Mig€AHYBaTUCA Taki MpUCTPOI, AK MOHITOP Ta KnasiaTypa.

(] 3Haiawv BignoBigi Ha 3anuTaHHA B Mepexi «IHTepHeT».

Uum BigpisHAOTbCS iHTerpoBaHi (BbyaoBaHi) Ta AUCKpeTHI Bigeo-
KapTn? AK1MK, Ha TBOK AYMKY, TUMaMu BigeokapT OCHALLEHO KOXeH
i3 306paxeHnx Komn'roTepis?

S O6'egHaliTecs B napw, BU3HauTe HasBy
Ta NPV3Ha4YeHHSA KOXXHOro pos’emy.
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3aBAaHHA Ne 4

MopiBHsIA NepeBary Ta HeJONIKX ABOX TWUMIB NMPUCTPOIB AN8 AOBroTpMBa-

noro 36epiraHHs AaHuWX.

(HDD_

3anam'aToByBaNbHUMA NPUCTPINA: MarHITHA AUCK
[ocTyn: MmexaHiuHW (roNoBKa YMTaHHSA / 3aMic)

MNepeBaru:
s Husbka BapTicTb3a 116
5 TpuBanuii pecypc Ansa sanucy

Heponikun:

1) YyTamsicTe 4o yaapiB i Bibpayi

1) MosinbHa poboTa
1) EHeprosButpaTtHuin
0 Lym nig yac po6oTtu

3anam'aToByBanbHUIA NPUCTPIiA:

HaniBMNpPoBi4HNKOBUIA YK
OocTyn: eneKTPOHHWA

MepeBaru:

o Criviknia go yaapis

7 Brcoka wengkicte poboTn

7 EHeproowagHui

i Mpauytoe 6esymHo
Heponiku:

1) Uina 3a 1 I'b Brwa, Hix y HDD

1, OBMexeHa KinbKicTb onepawii 3anucy

* BusHauy, aki xapaktepuctukun signosigatots HDD, a aki — SSD.

& CrystalDiskMark 3.0.2
Qalin  Mpaeka Tewma foeigka  Moea(Language)

|[3 =] [100ove (= [o: 0% (/224c8) =
Read [MB/s] Write [MB/s]

127.02 116.42
135.1 16871

& CrystalDiskMark 3.0.2
@afin  Npabka Tewa Jopigka  Mosa(Langlage)

Lo [ [ooowe 5 [c: 19 (10/83268) =

Read [MB/s] Write [MB/s]

44 10.578 11.859
W d.712 11.876

' [leTanbHille Npo BUKOPUCTaHNIA iHCTﬁYMEHTTECTyBaHHFIZ

en.wikipedia.org/wiki/CrystalDiskMar
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3aBfaHHA Ne 5

1. O3HaloMCH 3 TEKCTOM.

SATA (aHrn. Serial ATA) — HalnonynapHiwwniaz iHTepdenc obmiHy aa-
HUMW AnA NiAKNHOUYEeHHA XOPCTKMX AUCKIB | TBEPAOTIIBHUX NMPUCTPOIB
36epiraHHa gaHux (SSD), Wo BcTaHOBAOWOTLCS BCepeAVHI KOMMoTepiB
i HOYTBYKIB (419 30BHILLHIX MPUCTPOIB 36epiraHHs AaHUX Hanonynsp-
HilwwmM iHTepdeicom cTas USB).

I3 uacy cBoei nossu iHTepderic SATA 3a3HaB 3MiH, | 3apa3s oro HarnoL -
peHiwoto Bepcieto € SATA 3.0. Bepcii iHTepdelicy BigpisHAOTbCA Hacam-
nepes NponyckHOK 3AaTHICTIO, TOBTO LUBUAKICTIO NepeAaBaHHs AaHWNX.
SATA 1.0 — 150 MB/c, SATA 2.0 — 300 Mb/c, a SATA 3.0 — 600 Mb/c. OgHak
e AvLle TeOpeTUYHa NMPOMycKHa 34aTHICTb, @ Ha NPaKTUL WBUAKICTL
nepejaBaHHA AaHWX, SK MPaBWo, HUXYa.

[Ans Beix Bepcin SATA Kabenb BUrNAAaE 04HaKoBO, a 0TXe, MPUCTPOI CTap-
wux Bepcin SATA MoxHa nigegHyBaTV JO PO3'€EMIB Ha MaTepUHCbKIl
nnarti, Wo MigTpYMyoTh HOBIWY Bepcito, | HaBnaku. BogHouac WBKNg-
KiCTb NepejaBaHHs AaHUX 06MeXYETbCA HaNMOBINBHILLOK «1aHKOHO.

© Iumepgéiic (aHan. interface) — cykynHicme 3acobie i npaeus, ujo 3a6e3ne-
4yrome 830EMOJit0 KoMn'tomepis, nepucgepilinux npucmpoig, npucmpois
ggedeHHs-eUgedeHHA Ma/abo KOMN'IomMepHUX NPoPam. ¥ ysomy eunaoky
iHmepgeiic — ye kabens, Wo nepedae cuzHANU 8i0 00HO20 NPUCMPOKD
090 iHWo20.

2. Po3rnsiHb cxeMy. BusHau, sikuin kabenb (A un b) nepegae gai. MoacHw
CBOM BiAMOBIigb.

Kabent Big matepuHck kol naatm

-

T Kabenb Big Bnoka xueneHHs

3. flk BNAvHe Ha poboTy KopucTyBada 3amiHa npuctpoto HDD Ha SSD?

3aBfaHHA Ne 6

O3Halomcs 3 iHpopmauieto. CKopUCTaBLINCE
pPybpUKOIO «3anuTaHHA-BiANOBIAi», BU3HaY,

CKiNIbKW oMepaLii Ha CeKyHAY BUKOHYHOTb '

. . ‘ B ?i;’upa‘[m aany@pl
KOMM'IOTEPY, Ha AKNX TV NpaLoELL. Y cKifb- ihissionis oriepaly
KW pa3iB BOHW NOBI/bHILLi 33 BKa3aHW

y HOBWUHI cynepkomm'toTep?
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3aBAaHHA Ne 7

MopiBHAN ABa KOMN'IOTEPY 3a IX XapakTepucTUKaMM.

Komn'totep 1
30777 @
- € B HAsABHOCTI

£

KopoTki TexHiuHi XxapakTepucTnkun

Komn'totep 1

Intel Core i5-10400F (2.9-4.3 ITU)/RAM 16 I'b/
HDD 1 T6 + SSD 480 'b/nVidia GeForce RTX
2060 SUPER 8 I'b/6e3 O[I/LAN/6e3 OC

MopTn

Komn'toTep 1

Ha nepegHiii naxeni:
1xUSB3.0 nopt

2x USB 2.0 noptv
Aypiopo3'emu

Ha 3agHiii naHeni:

1 x PS/2 nopT ans knasiatypu
1 X PS/2 NOpT AN ML
2xUSB3.2 Gen1 nopTw

4 x USB 2.0 noptw

1 x DVI-D nopt

1 x D-Sub nopt

1 X LAN (RJ-45)

3 x aygiopos’emu

Poz'emun Ha BifeoKapTi:
1 x DVI-D nopt 2 x HDMI 2.0b nopTn 1 X
DisplayPort 1.4 nopty

Komn'toTep 2

18 799 2 =

€ B HasiBHOCTI v
Komn'toTep 2

AMD Ryzen 5 3500 (3.6-4.1 ['Tu)/RAM
16 TB/HDD 1 TB + SSD 240 'B/AMD Radeon
RX580, 8 'b/6e3 O4/LAN/6e3 OC

Komn'toTep 2

Ha nepegHiid naueni:
2xUSB2.0

1xUSB 3.1 Gen1

2 X ayniopo3'emMu

Ha 3aaHiii naHeni:
1 X PS/2 knaBiaTypa
1 X PS/2 Mnia

1 x D-Sub

1 x HDMI nopt

1 X LAN (R]45)

4% USB3.1Gen 1
2XUSB 2.0

3 X ayaiopos'emu

Po3'emun Ha BifjeoKapTi:
1xDVI-D

1 x HDMI

3 x DisplayPort

1. Ha3BM OCHOBHI xapakTepuCTUKM KOXHOro 3 KOMM'HOTEpPiB: MOAesb
| TaKTOBY YacToTy npouecopa, obcary onepatMBHOI Nam'aTi Ta Npu-
CTPOIB 415 TpUBanoro 3bepiraHHs gaHuX.

2. lMosicHW, y YoMy Monsirae nepeeara 4o0poX40oro KoMmn'totepa.

[_] Ckopucraiics mepexeto «IHTepHeT» Ana MowwyKy iHbopmaLli, aKoi
Tobi He BUCTa4aE ANA BUPILLEHHS LbOro 3aBAaHHs.

3. Un BCTaHOBNEHO Ha SKOMYCb i3 KOMM'lOTepiB onepauiiHy cuctemy

| AKLLLO TaK, TO AKY?
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3aBfaHHA Ne 8 A2

Po3srnaHeTe ManHKU-NIZKa3KW | CKNagiTe pO3MoBiAb-ripe3eHTaLim
«[lornaj 3a KoMM'rOTEPOMY.

3ATMUTAHHSA-BIAMNOBIAI

Lo TaKke MaTepUHCbKa naara?

MamepuHcbKoI0 (CCTEMHOM) MNATOK HasWBalTb MPUCTPIR, A0 KO-
ro nigeAHyoTbCa BCi iHWI NMpucTpol komn'totepa. Hanpuknag, MoHITOp
NPUEAHYETbCA O BiA€OKapTW, a cama BijeokapTa BCTaHOB/HETHCHA
Ha MaTepuHCbKy niaty (abo € ii cknagoBoto).

AK BUSHAUMNTK KinbKicTb onepauii, AKi MoXKe BUKOHATU KoMn'loTep
3a ceKyHpy?

TouHoI BiANOBIAI Ha e 3anunTaHHs He iCHYE, HaBiTb AKLLO NAeTbCA Mpo
KOHKpeTHWUA koMn'toTep. AZXe pi3Hi onepadii MatoTb Pi3HU Yac BUKO-
HaHHs. [poTe MOXHa NPUB6AN3HO OLIHUTU MakCcManbHY KiNbKiCTb one-
pauii, AKy NpOTAroM CeKyHAW MOXe BUMKOHATU LeHTpasbHWA npole-
COp — OCHOBHWI 06uMCAtOBaNbHWUIA NpUCTPi y komm'toTepi. Ansa uboro
cKopucTancst Takum MeToA0M.

1. Ai3Haiics mogene UueHTpansHoro npouecopa. Ans yeoroy Windows 10
Bigkpuin meHto «[yck» i Bnbepn nyHkTn «Hactponkm\Cucrema\llpo
cuctemy», a B Linux Bigkpuin ¢aiin $ cat /proc/cpuinfo. Mogens npo-
Llecopa Moxe HasumsaTucs, Hanpuknag, Tak: Intel Core i5-9400 abo Tak:
AMD Athlon Il X2 245.
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2. Bigkpuia e-gogatox (8.2). Bigkpunia 3a3HaveHWA caliT, BUKOHaN MOLLYyK
3a Ha3BO MoZeni npouecopa Ta Ai3Hancs, CKibKn BOHa MaE saep
(@Hrn. The number of CPU cores) i Akoto € yacToTa KOXHOro sgpa
(aHrn. Frequency).
fAlopo npoyecopa — Le oKpeMuii 06UMCOBaNbHUN MOAYb, GakTNy-
HO nMpovecop ycepeauHi npouecopa. Ha pizHux agpax MOXYyTb 04HO-
4acHo (mapanenbHO) BUKOHYBATUCS pi3Hi nporpamMu. Yci cyvacHi npo-
Lecopw baraTosigepHi; BOHV MatoTb 2, 4, 6 abo binbLue aaep.
Hacmoma hpoyecopa — Le KinbKiCTb TakTiB, AKi KOXHe A4p0 npoLie-
copa BUKOHYE 3a 1 cekyHAy. YacToTa BUMiproeTbea B rirarepuax (Mu).
1My Bigrnosigae 1 MApA TakTiB 3a CEKYHAY.

Takm — ue HaiMeHLUIa O4NHWLS Yacy BUKOHaHHS onepauii y npoLe-
copi. KoxxHa onepaLis BUKOHYETbCS LNy KinbKicTb TakTiB. Hanpuknag,
A0AABaHHS | MHOXEHHS LinuX Y1ces Ha CydacHUX NOTYXHWX npole-
copax BUKOHYHOTbCA 3a 1 TakT, a AgineHHs 3aiimae Big 10 go 30 TakTiB.

3. MoMHOX TakToBY 4acTOTy Ha KinbkicTb sgep — Le i byae npubansHa
KiNbKICTb onepawii, SKy npoLecop TBOro KOMM'roTepa Moxe BUKOHa-
v 3a 1 cekyHay (akLwo 6bpaTu onepauji, WO BUKOHYOTbCSA 3a 1 TakT).

fikoto 6yBa€ naM'aTb Komn'roTepa?

J—‘L MNam'aTb KomMn'toTepa ]_J

[ OnepaTtuBHa ] [ Hakonuuysaui ]
OcHoBHa nam'ate (RAM) | SSD (pnew-nam'aTb) ]
Kew-nam'atb (L1-L3) ] HDD (MarHiTHW guck) ]

Bineonam'atb (VRAM) J

[ MocTiiHa nam'aThb (Flash-ROM) |

BIOS / UEF! |

MaM'aTb y MiKpOKOHTpoOnepax
(EEPROM)

Kew-nam'ammio Ha3nBaeTLCS HeBeNMKa 38 06CArOM NaM'aThb, iKY BMOH-
TOBaHo y npotecop abo posmilieHo 6an3bko Ao Hboro. Bzaemogis npo-
Liecopa 3 KeLl-nam'aTTio BiAOYBaETbCA 3 Ay>Ke BMCOKOIO LUBUAKICTHO, | TOMY
B Uil nam'aTi 36epiraroTbes AaHi, SKi NpoLiecop onpaLboBye HavacTille.

71
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OnepamusHa nam’ame, Ha gioMiHy eid nocmiti-
Hoi, eHepao3anexcHa. Jns 36epizaHHs e Hill
JaHux HeobXioHa enekmpoerepeis, i y pasiii
BiOK/H0YEHHS (KOAU KOMN'tomep 8UMKHY/U) 0QHI

guUAaNAMBLCA.

3a cg0€to CmpyKmypoto onepamueHa nam’ame
Ha2adye 6ONHOAUHI CMIALHUKY, MO6MO MexHIYHO Y
8OHQ CKNAOAEMbCA 3 KOMIPOK, KOXCHA 3 AKUX NpU- .

3HOYeHa 0417 36epi2aHHA neeHo20 06cA2y DaHUX, E

AK Npasuno, 00H020 6ima.

TexHiYHO KOMIpKU namami — ye KoHdeHcamopu’,
300mHi HaKonu4yeamu enekmpu4Hull 3apso.

KoHdeHcamop MoXHa yaeumu y euensdi Heee-

AUK020 0ipAB020 «8i0epys», AKe 30 HeOBXIOHOC-

mi 3aN0BHIEMBCA eNeKMPOHAMU. KLU0 BOHO 3GNOBHEHE eeKMPOHAMU,
1i020 cmaH 0opi6HHE 0OUHUYI, AKUWO NOPONHE — HY/HO.

[pobenoto KoHOHCamOopa € 8UMIK. 3a Ai4eHi MiflicekyHOU NOBHUL KOHOEH-
camop cmae NOPOXHIM. A Ye 03HA4aE, WO KOXeH i3 KOHaeHCGmOpls nompié-
HO nocmiliHo nid3apadxamu. Us i NoHoBAEeHHA CMaHy nam’ami 39ilicHio-
EMbCA A8MOMAMUYHO MUCAYI Pa3ie 30 CeKyHOY.

! KoHpeHcaTop — Le NpUCTPil, 34aTHWIA HaKonu4yBaTy | BMATH BigAaBaTu
eNeKTPUYHUIA 3apsaj.

LLlo Take BIOS?

AK TV 3HaELL, 3aMyckoM yCiX Mporpam Kepye onepauiliHa cuctema, sika
MoYnHaE npauoBaTyl MepLIoKD MiCs BBIMKHEHHS KoMmn'toTepa. Ane
XTO MOJAA€E MpOLEecopy KOMaHAy 3amycTuUTX camy ornepawjiinHy cuctemy?
[Ana uboro icHye cneujanbHa nporpamMa, Lo MoynHae poboTy aBTo-
MaTUYHO, KON KOMM'HOTEP BMUKAaMOTh. Ii HasuBatoTb BIOS (aHrn. Basic
Input/Output System — 6a3oBa cncTema BBejeHHA-BUBEAEHHS). BoHa
36epiraeTbcs y dnews-nam'aTi, B6yaoBaHin y matepuHcbky nnaty. BIOS
nepesipseE NpaLesjaTHiCTb OCHOBHVX MPUCTPOIB KOMIM'IOTepPa Ta iHiLjtoe
3aBaHTaXeHHs ornepawiinHol cucTemu.

AKi € npUcTpoi ANA TpuBanoro s6epiraHHA gaHUX?

1. XopeTKi gucku (HDD). HainowwnpeHiwi HakonuuyBadi, aki BU-
KOPWCTOBYIOTh Y 6ibLIOCTI KOMMIOTEPIB. X BCTAHOBNIOWOTL y CHC
TeMHoMmy 6noui abo nigegHyroTb Ao komn'tloTepa 4Yepe3 USB-
kabenb. binblie Npo LUe MOXHa Ai3HATWUCH, NepernfHyBLUN Bifeo
B e-AogaTky (8.3).
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2. SSD-anckum. MpucTpoi, Ski 3anncyroTb iHPopMaLio HeMeXaHiuHUM
crnocobom, Tob6TO 36epiratoTh ii B MikpocxemMax. Ui mpuctpoi npauto-
I0Tb HabaraTo LWBWALLE 38 XOPCTKi ANCKM. HacTo Ha KoMMn'toTep BCTa-
HOBAKTL i BinblWKK, ane geweswnin HDD-gnck, i MeHWWIA, ane ao-
poxunii SSD. Y Takomy pasi Ha SSD-guck 3anvcytoTb nporpamu, ki
MpaLfooTh YacTo, Hanpukaaj onepawiiHy cuctemy, a Ha HDD-gucky
36epiratoTb AaHi, ki MaloTb BENKMI 06CSr, ane BUKOPUCTOBYHOTHCS
piako, Hanpuknag inbmu.

3. ®newHakonnyyBadi. Lle BciM Bigomi dneLku, siki 36epiratoTe iHpop-
Maujto 3a gonomoroto ¢aewnam'aTi i Nig'e4Hy0TbCA 40 KOMM'OTepa
yepes USB-nopr.

4. Kaptu nam'aTi. Le Ti cami dpnewHakonuuysaui, ane BoHW Nig'ea-
HYIOTbCSA Yepes iHWwi po3'eMn. OcHOBHa nepesara LUx HOCiiB — mani
po3mipu.

5. OnTUYHI gUcKU — Le CD-i DVD-aunckn, ana poboTu 3 akMMm NoTpibeH
ONTUYHUIA AUckoBog. Ha cborogHi Lein B1A HOCIIB AaHUX 3acTapiBae.

AK nos'A3aHi WBMAKIcTL poboTK KoMM'loTepa Ta 06cAr onepaTtuBHOI
nam'aTi?

B onepaTvBHOMY 3anam'aToByBanbHoMy npuctpoi (O3M1, aHrn. RAM) 36e-
piratoTbcs AaHi nig 4ac poboTu Tiel UM iHWOI NporpaMu. YntaHHs i 3a-
nuc gaHunx B O3 BigbyBaeTbes gyxe WBUAKO. AKLLO X NeBHIl nporpami
He BMCTa4ya€ onepaTuBHOI Nam'aTi, cucteMa byae NnepeHoCcUT 3aBAaHHN
3 O3M1 Ha XOpCTKUIA AUCK, SKNIA Ma€E BinblUMiA obcsar, ane MeHLUY LIBUA-
KicTb. Y pesynbrati npogykTusBHicTb MK cyTTEBO 3HN3MTHCS.

BigeokapTa: Lo Le i AnsA yoro?

MnaBHW irpoBUIA NpoLiec, poboTa 3 rpadiuHMMK Ta BijeopeaakTopamy,
MOHTaX Bife0 — 3a BCe Lie BiAnoBiaace BigeokapTa. TobTo Bijeokapta —
Lie KOMMOHEHT KoMMN'toTepa, KW BiANOBIAA€E 3a NiArOTOBKY 306paxeH-
HA, WO BMBOAUTLCA Ha ekpaH. IHoAi TpanasioTbCa 1 iHWIi Ha3BK Bigeo-
KapTv — «Bigeoagantep» abo «rpadiuHuii npouecop (GPU)».

Lo kpawmii rpadivuHmin aganTep, TO LWBKMALLE 306paxeHHs onpaLboBy-
ETbCA | BUBOAUTLCA Ha ekpaH. CydacHi BigeokapTy MOAINS0Tb Ha TpU
OCHOBHI BUAW:

* |HTerpoBaHi; ® AWCKPETHi; ¢ ribpuAHi.
IHTerpoBaHui BigeoaganTtep — e
nNpuCTpiiA, KA B6ygoBaHWIA y maTe-
PUHCBKY nnaty. MoxamsocTi Takux
KapT HEBeWKI, LiiHa HeBMCOKa | eHep-
roCroXvBaHHA MiHiMasibHe.
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AuckpeTHa (oKpema) Bigeokap-
Ta — Ue OKpeMui MpUCTPIl, LWo
NiAEAHYETBCA A0  MaTepPUHCBKOI
nnatv i Mag, K NpaBuIo, BUCOKY
NPOAYKTUBHICTb, SIKOI BUCTa4aE Ana
cKnagHWX irop, poboTu 3 rpagikoro,
0bpobkun 306paxeHb, peAaryBaHHs
fKicHoro Bigeo. BogHouac Bucoka
NOTYXHICTb NiABULLYE LIiHY Ta eHep-
rocnoxusarHs. MNpouecop GPU, o BCTaHOBAEHWIA Ha Takux KapTax,
iHOAI MOXe goromaraTi LeHTpabHOMY MpoLEecopy B onpaltoBaHHi 3a-
Aay, He NoB'A3aHnx 3 0bpobkoto rpadiku.

BinbLue Npo ue MoxHa gisHaTucs, NepernsHyBLUN Bifeo B e-[04aTky (8.4).

sk 36MpatoTb KOMN'lOTEPU?

flk 36VpatoTh KOMM'tOTepY, Ai3Halcs Y Bigeo B e-1oaatky (8.5).

AK NoAO0BXWUTU TEPpMIH BUKOPUCTaHHA KoM loTepa?

TpMaiiTe cUCTEMHWIA 6NOK Yy UMCTOTI

Y byfb-sikomy KOMN'tOTePI i3 HacoM HakomnmuuyTbesa Nun i bpya. bpyg
3aBaXxa€ BEHTUNAUT i, AK HACNiZOK, TErN10 pO3CiHETbCA ripwe. Tomy
neperpie — Le 0CHOBHa MpUYMHa BUXOAY 3 najy Komn'toTepHoro o6-
najHaHHs.

3anuwaiiTe AnAa CUCTEMHOro 6noka AOCUTH NpocTOopy

He cTtaB cucTeMHuin 6nok y TicHy Wwady 4um B iHWe Micle, 4e HEMOX/IMBa
HopMaibHa BeHTUASLiSA. [MoTpibHO, Wob NoBITPA BiNbHO LMPKYIOBaNo
BCEpPeAVHi cucTeMHOro 610Ka i OX0N0AXYBano Moro KOMMOHEHTU.

3axuwanite Big cTpMOKiB Hanpyru

TBiin KOMM'toTEp BUTPaYaE 3Ha4YHy KinbKicTb enekTpoeHeprii i Moxe 3a-
3HaTW LWKOAW Bij NepenajiB Hanpyru, HaBiTb Bij HEBENWKIX TUMYaco-
BVIX 36iN1bLUEHb Hanpyrv B eleKTpOMepeXi, He Kaxy4y BXe Npo KOpoTKe
3aMVKaHHA. KpiM TOro, BUMKHEHHS XWUBJEHHSA NMPU3BOANTbL A0 BTPaTA
BCiX He3bepexXeHUX faHWX MNig yac poboTu Ha
cTauioHapHomy komn'toTepi. Lle moxe ctatumcs
nicna BigK/AOUEHHS enekTpoeHepril, yHachui-
AOK BBIMKHEHHSA iHLWIOro npwnagy BWCOKOI Mo-
TYXHOCTI B 6ygunHKy abo vepe3 HeHagilHiCTb
enekTpomepexi y TBOEMy MicTi (ceni).

MepexeBuin QinsTp
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bnok xwusneHHsa BcepeanHi Teoro K mae
AesikniA 6a3oBMIA 3axMCT Bij MepeHanpyr,
OAHaK 3axucT byae HadilHILIUM, AKWO BU-
KOpPUCTOBYBaTWX crewjanbHi npucTpoi. Hawn-
Kpawmin Bubip — e bnok 6e3nepebiliHoro
XWBEHHS, O4HaK HaBiTb 3BMYaNHWUA Mepe-
XeBU PiNbTp MOXE 3aXUCTUTK Bij HeBeNu-
KX nepeHanpyr i NoAOBXWUTA TepMiH CNyx-
6u TBOrO MNK.

bnok 6e3nepebinHoro
XUBEHHA

Lllo Take MOOUHI?

MoaUWHr — Le cneHroBuin BUpas, AKIA NOXOAUTb Bij AiECNOBa «MOAVi-
KyBaTu».

Tak Ha3VBatOTb BHECEHHS 3MiH Y KOHCTPYKLLtO Ta AMU3aiiH eNeKTPOHHNX
MPUCTPOIB 3 METOIO MOKpPaLLEeHHS iX 30BHiLLHBbOro BUrAAy. Ocb Npukna-
AV MOAVHTY CUCTeMHVX BokiB Komn'toTepis:

MEPEBIP CEBE  3HaHHS— PO3YMIHHS — AHANI3 —CTBOPEHHS — BNACHI AYMKY

5 1. HasBu OCHOBHI MpUCTPOI, WO BXOAATb A0 ckAagy 6yAb-KOro
v komm'roTepa.

Q 2. MoscHw, aki Al | Ha 9k1x NpucTpoax Komm'toTepa BigbyBaoThCs
3 A@HUMWY, KON KOPUCTYBaY Y SKilicb Mporpami BigkpuBae ¢aiin,
pegarye 11oro, a noTim 36epirae.

3. XapaKkTepuCTUKK AKX NPUCTPOIB BIAMBAOTh Ha MPOAYKTMUBHICTb
KoMn'toTepa i AK came?

), 4. PosrnsiHb iHpopmaLito Ha ekpaHi, AKuA Bigobpaxae nporpama
BIOS, i crnipobyin BigNOBICTM Ha 3anuTaHHS WOAO KOoHirypauii
KoMM'toTepa, Ha akomy i1 3anyLieHo.
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man

i $)

Phoanix - AwardBIDS v6.88PC, An Energy Star Ally
Copyright (C) 1984-2885, Phoenix Technologies, LTD

ASUS ABN-SL1 Premium ACPI BIOS Revislon 1811-881

Main Processor: AMD Athlon(ta) 64 Processor 4088«
Memory Testing @ 2097152K OK(Installed Memory: 20897152K)
Memory information: DDR 488 Dual Channel, 128-bit

Chipset Model : nForce 4

Primary IDE Master : PLEXTOR DUDR PX-716AL 1.82
Primary IDE Slave : None

Secondary IDE Master : CD-WS524E 1.BE

Secondary IDE Slave : Hone

Press F1 to continue, DEL to enter SETUP
1287 ,7288% NF-CKB84-NBNSLT-P-A8

» Ik Ha3MBaETLCA MOgeNb npoLecopa? fka oro TakToBa YacToTa?
» flkuia obcsir onepaTVBHOI NamM'aTi Ha KoM toTepi?
» AKi NpUCTPOI 30BHIWHBOT NaM'aTi Nig€gHaHo?

5. O3Halomcs 3 iHdopMaLiieto Ta nepesip ii AOCTOBIPHICTb.

CraHom Ha 21 nuctonaga 2024 poky HaMMOTY>XHILIWMM KOMM'IOTEPOM
B YkpaiHi BBaxaBcsa cynepkoMn'toTep, BCTAHOBNEHWA Y KOHCTPYK-
TopcbkoMy bropo «[liBgeHHe» B micTi [Hinpo. BiH Mae nikoBy npo-
AykTuBHICTE 300 Tepadnonc (TpuabioHIB onepauin Ha cekyHAy)
| CKNajaeTbCs i3 coTeHb cepBepiB Ta 61M3bKO YOTVPLOX TUCAY 06UNC-
noBanbHUX agep. Lia cuctema BUKOPUCTOBYETLCA ANA BUPILLEHHS
IHXXeHepHWX | HAayKOBWX 3aBjaHb Y ranysi 0bumcnoBanbHoi Gisnkm.
Y ¢BiTi HANMOTYXXHILLMM CcynepKoMM'toTepoM € snoHcbkuia Fugaku,
po3spobnerunin RIKEN Ta Fujitsu. BiH gocsarae nikoBoi NpogykTWB-
HocTi 442 netadnonc (kBagpWAbIOHIB onepaLiin Ha cekyHay) | Bu-
KOPUCTOBYETbCA ANSA LUMPOKOro criekTpa HaykoBUX AOCANiAXeHb,
30Kpema 418 MoAeNtoBaHHA KNIMaTUUHNUX 3MiH.

BapTo 3a3HaunTk, Wo B ANoHii posnoyato po3pobaeHHs HOBOro
cynepkomm'toTepa nig Hasgotw Fugaku Next, sike nnaHyeTbcs 3a-
BepwunTK 4o 2030 poky. OuikyeTbCs, WO NOro MPOoAYKTUBHICTE 40-
carHe piBHS g3eTadaonc (cekcTuaboHa onepawin Ha cekyHay).

. Bigkpuin Bigeo B e-goaatky (8.6), nepernsiHb oro i gaii BiAMOBIAi

Ha 3anMTaHHA 3a MOro 3MiCTOM.

7. 28 CknagiTe CNMCOK NPUCTPOIB AN 36paHHS YSBHOO CTaLjioHap-

8.

9.

Horo Komn'toTepa. MosacHiTb, ANA AKUX 3aBAaHb byae BUKOPUCTaHO
BaLl komn'tloTep.

Bigkpuin e-gogaTok (8.7) i 3anponoHyi pilleHHsA ANS OMMUCAHUX
npobnem.

A 3HalaiTh y Mepexi «IHTepHeT» YacTUHW Komn'toTepa ANs Mo-
AVHTY Ha CBill cMak i npe3eHTyliTe cBO€E baueHHs.
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§9. CTUCHeHHA Ta apxiByBaHHS AaHNX

:‘ L By
— AK | HaBILLLO CTUCKAIOTb AaHi?

7 3po6us KiAbKa pomo Ha csill cmapm-
OH, BiH po6umb AKIiCHI Kadpu poamipom
4000 x3000 nikceAis. HadpyKysas aKicHi
pomo. KoAu nepecaas ix nodpysi, pomo

BullwAL Yomyck HearicHi ((C

A aK came mu
nepecAas ¢pomo?

3aBaaHHA Ne 1 BukoHan gii:

1. O3Hanomca 3 anroputmom Ne 1.
2. Y pobouomy 30wmnTi Hamanto Tabauyro 1 3a 3pa3koMm i 3anNponoHyin
ABIIKOBWI KOZA ANS KOXHOI KOMaHAW.
Ta6auys 1

YBIMKHI Mepengn Mepeign

: . : Mepeinan BHW3
CBITNOAIOL, nisopyy npasopy4

3. [lai BignoBigi Ha 3anNUTaHHS:

* Ckinbku 6iTiB 3HagobMNOCH AN KOAYBaHHSA OAHIEl KoMaHAW? Yomy
came Taka KinbkicTb?
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3apava:

o

Mo3uuis BUKOHaBLA )

%’%@%

Ctano

=D ED ED =D =D ED =D ek

=D =D =D =D =D =9 =9
EﬁwﬁﬁrﬁMﬁ@ﬂﬁaﬁﬁMﬁﬂl

—[103KLjs BMKOHABLA

.

4. [lain BignoBigb Ha 3anMTaHHS:

Ckinbku 6iTiB NOTPiI6HO, LL06 3anuncaTy anro-
pvT™ Ne 1y ABIIKOBOMY KOZi?

5. MNopisHsii anroputm No 1 3 anropuTmom Ne 2.

6. Y pobouomy 30LmnTi cTBOPU mabauyro 2

3a 3pa3koM i 3aNpOnoHyI ABIKOBUI KOA
N8 KOXHOI KomaHAW anroputmy Ne 2.

7. [ali BignoBiai Ha 3annTaHHS:

Ckinbkw 6iTiB NOTPIGHO ANS KOZYBaHHS KOX-
Hol komaHau anroputMy Ne 2? Ckinbkw 6iTiB
6yno 6 NoTpibHo 418 KoZyBaHHSA KOXHOI
KoMaHaw, skbu B anroputMmi 6yno:

— 8 pi3HVX KOMaHA;

— 15 pisHuUX KOMaHg;

— ycboro 1000 komaHg, cepea Akux 4 pisHi?

Moniuw, ckinbkn Bcboro 6iTiB NOTPIGHO, 106
3anucatv anroput™ Ne 2 y ABIlIKOBOMY KOZi.

[ Anroputm Ne 1 ]

CoONOCORNN S

YBiMKHW cBiTnogion
Mepenan npasopy-
Mepenou npaBopy-
YBiIMKHW cBITNofion
Mepengm npasopy-
MNepennu BHUS
Mepenou niBopy-

. YBIMKHU cBiTNogion

Mepengm niBopy-

. MNepengu niBopyu
. YBIMKHM cBiTNnogion
. Nepenaun BHKU3

. YBIMKHM cBiTNOgion
. MNepevngu npasopyy
. Nepenan npaeBopy
. YBIMKHM cBiTNogion
. MNepenan BHUS

. MNepengu niBopy-

. YBiMKHM cBiTnogion
. Mepengun nisopy4

. MNepenan niBopyd

. YBIMKHW cBiTNOgION
. MNepengn BHU3

[ AnropuTm Ne 2 ]

[Toemopu 2 pasu

r

11.

VDN oA NN S

YBiMKHW cBiTNogiog
Mepengn npaBopy-
Mepenon npaBopy™
YBIMKHM cBiTNOgIon
Mepengm npasopy
MNepenpn BHMS
Mepengm nisopy4

. YBIMKHW cBiTNomioa
. Mepennn nisopy-

’IO Mepennm nisopy

YBIMKHM cBITNOgIOA

L 12.MNepenaon BHM3

-
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Ta6auys 2
YBIMKHU Mepengn Mepengn Mepengu MosTOpU
cBiTnogioA niBopyy npasopyu BHI3 2 pasnu

3aBfaHHsA Ne 2

OsHaliomcs B pybpuLi «3anuTaHHSA-Bi4NOBIAi» 3 METOAOM CTUCHEHHS ja-
Hux RLE i nosicHw, sk i3 pagy 1 6yno otpymaHo psg 2.

- (B BT PR
= (g BT BRI B

Pa2 2{@>>@>|@ +—<+-@ <y}

3aBfaHHA Ne 3

O3Halomcs 3 anropuTMOM CTUCKaHHS gaHux RLE 3 pybpukn «3anntaHHs-
BignoBigi» i po3wndpy NnoBigomMneHHs:

a) 32omarasuH
6) XKy2xumtb y XeHi Xyk y xmeHi. «10XK»!

B) 5a 6ato baln, 5a 6ato baw
5a 6ato ban, 5a sacuHam

« [lain BignoBigb Ha 3anuUTaHHSA:
flke noBigoMNeHHs (3awdpoBaHe Uun poswnppoBaHe) foBLue?

® CKna,n,m CNIOBECHWIA anropuTMm CTUCHEHHA I'IDBi,EI‘OM}'IEHb TakKMM METOLOM.

» CTuCHM dpasy:
« LU LU LU LU L L L L. TAXO D
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3aBfaHHA Ne 4

OsHailoMcs 3 4BOMAa KOAOBUMU TabAMLAMMN.

No 1 Ne 2
Ko Ko
CumBon cmmagny CumBon CMMBgﬂy
B 0000 0 00
0 0001 p 01
p 0011 H 10
a 0010 B 1100
H 0100 a 1101
nponyck 1101 nponyck 11100
m 0101 M 11101
7 0110 " 11110
n 01 n 111110
g 1000 e 1111110
a 1100 2 111111

¢ 3anuiu gBa BapiaHTV NOBIAOM/IEHHS «@OPOHA NPOBOPOHUAT BOPOHEHSN,
crnvparoyncb Ha nojaHi B Tabnuusax koan nitep. Ckinbkn 6ITiB 3arimae
3aMuc KOXHOro BapiaHTa?

* Bur3Hay KoedilieHT CTUCHEHHS APYroro 3anucy MOPIBHSAHO 3 NepLUUM.
o SIK T BBaXa€ELL, 3aBAAKM YOMY Bifbynocs CTUCHEHHS?

3aBfaHHsA Ne 5

Akwo B Apyriv Tabnuui nitepy «a» 3akogysaTu sk 11, To KOZ NOBIAOMAEH-
Hs Byae e kopoTw M. OfHak Take KoAyBaHHS byae HekopekTHIMM. Cnpo-
By NOACHUTN YOMY.

3aBAaHHsA Ne 6

Ji3Halica B mepexi «IHTepHeT», Wo ob'egHye 306paxeHi Nnporpamu i Yum
BOHW pi3HATbLCS.

Linux macOSs Android ios

3 Ark Stuffit Expander RAR t iZip Pro
& FileRoller Q BetterZip ‘313“ WinZip E WinZip

* [lonoBHW Lei cnmcok.
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3aBfAaHHA No 7

Po3rnsHb nogaHi BikHa. BukoHain 3aBAaHHs i gainl BignoBi4i Ha 3annTaHHs.

B windows — BnactusocTi X

3araneHi Apxis bBesaneka [loknapHo [lonepenisepcii

‘ |windows

Tun paitny: Apxis ZIP - WinRAR (.zip)

3acrocyrok:  FER WinRAR archiver 3MiHUTH...

PoarawysanHna: D:\User\Desktop

Poamip: 1.04 MB (1092 530 6aiaTiB)
Ha ancky: 1.04 MB (1 093 632 GaiTis)
g windows.zip = o Ve

®adn Komangu Onepauii Ynogobannus MNapametpw [osigka

AW MR 49

Aonatn  Bwaobym po.. Tecrysatw [epernnvytv Bwaanwmn 3naiitm  Maiictep Antusipyc Komentap  SFX

m SA windows.zip - ZIP apxis, 06car posnaxkosa=ux dainis 2 465 792 6ait

= Y rosvip _
QScratchUnkSctup.msi _ 2465792 1092 392 MNaker iHcrana.. 08.01.2021.. AE9CB..

-\ 2465792 L

Ema Pase ATy 1 daini

Posmip Cruchyto Tun 3MiHeHo CRC32

e MopiBHA AOBXWHY ABIKOBOro KOAY MOBIAOMAEHHS A0 Ta nicas
cTUcHeHHs. Cnpobyi onucatn anropuTM CTUCHEHHS.

¢ BusHau dopmat gaHux B apxisi Ta 3aapxisoBaHoro daiiny.

e HAxun MpoLec NMoYHeTbCs, AKLO HAaTUCHYTY Ha q)aﬁm B apxiBi ABa pasu
NiBOHO KHOMKO MKLLI?

¢ FAKi A4il MOXHa BUKOHATW 3 MOAAHWM apXiBom?
o Aknin koediLieHT CTUCHEHHS OTPUMAaHO B pe3y/ibTaTi apXiByBaHHs dainy?
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3ATMTAHHSA-BIANOBIAI

Hasiwo ctuckat iHpopmauiro?

Y HecTucHeHOMy CTaHi Benuka |H¢opma|_u9 MpOCTO He MOMICTUTBCS
Ha HasiBHUX Hocigx. [pnabaTn cyuacHWiA HakonNuyyBaYy AaHNX — He BU-
Xig i3 cuTyauii, 60 3 KOXHUM pokom obcar iHpopmMaLyi 3pocTae Bce 6inb-
Lwe. Ycboro AecsiTb pokiB TOMy o6car ctaHgapTHoro BigeodinbMy He ne-
pesuLyyBae 700 MB. CeorogHi obcar dinemie y HD-akocTi Moxe gocsarati
AeKinbKkox gecsTkie rirabamr.

Y AKMX BUNaaKax BUHMKAE Heo6XiAHICTb CTUCHEHHA AaHUX?

» [lepecnnaHHs gaHnX eNeKTPOHHOO MOLUTOH.
UacTo BUHMKaTb cUTyaLii, Koy NoTpibHo nepecnati Benuki ¢pannn.
3aBASKM CTUCHEHHIO MOXHa ICTOTHO 3MEeHLTK iX po3mip. Ocobaneo
Lie BaXUIMBO AN9 NepecnnaHHs iHpopmaLji yepes MobinbHI NpUCcTpoI.
» lybnikauja Ha iHTepHeT-caiTax i mopTanax.
Mpoueaypa CTUCHEHHSA MPOBOAVTLCSA ANS 3MEHLUEHHS 06cAry JoKy-
MEeHTIB, SKi BUKOPUCTOBYIOTLCA ANs Nyb6nikauii Ha pi3HVX iHTepHeT-
pecypcax. Lie ga€ smory sHauHo 3aoljaanTy Tpadik.

» EKoHoOMIs BiNBHOrO MicUs Ha AUCKY.
Konu Hemae MOXAMBOCTI A0AaTU B CUCTEMY HOBI NpUCTPOi Ans 36e-
piraHHs iHpopmaLyi, MoXHa BUKOPUCTaTU NpoLeAypy CTVICHEHHS ANs
€KOHOMIl Bi/IbHOTO MPOCTOPY Ha AMNCKY.

3a AKMMUW KpUTEPIAMM OLiHIOTb NPOLIECH Ta pe3y/ibTaTl CTUCHEHHS
AaHWX?
CrucHeHHs iHbopmMauji — npouec, WO Mae AOCUTb AaBHIO icToOpito,
HabaraTo AaBHilly, HiX icTOpis pO3BUTKY 0BYMCAOBaNbHOI TEXHIKW.
Mig wac uboro npouecy dopma NogaHHs iHpopmaLii cTae KOMNaKTHi-
LWoto. OCHOBHUMMW TEXHIYHUMU XapakTepucTUKaMmu NpoLecis CTUCHEH-
Hs | pe3ynbTaTiB ix po6oTu €:
* KOeQIiLiEHT CTVCHEHHS;

KoediLlieHT CTUCHEHHS1 BU3HAYaEeTbCA K BiAHOLWEHHS obcary
BUXIAHVX AaHWX 40 06cary cTUCHYTUX. Vloro MoxHa o64mcanTm
3a popmynoro

So

k=g
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Ae kB — koedilieHT CTUCHEHHS;

So — 0bcAr BUXigHWX AaHUX;

S — o6car cTUCHYTUX AaHUX.
TaknM YMHOM, WO BULLEe KOedillieHT CTUCHEHHS, TO epeKTUBHI-
UMM BBaXAa€TbCs a/ITOPUTM, 3@ AKUM BUKOHYHOTb CTUCHEHHS.

e LIJBI/l.inCTb CTCHEHHH;

* HAKiCTb CTUCHEHHA (BeNYMHA, fKa MOKAa3ye, HACKiIbKN CTUCHYTI AaHi
MO>XHa CTUCHYTW Le binblue B pe3ynbTaTi 3acTOCyBaHHS LibOro X abo
IHLLOro anroputMmy).

AKIi € pi3HOBUAW CTUCHEHHA?

IcHye ABa OCHOBHUX TUMW CTUCHEHHS! AaHuX: 3 BTpaTamu (lossy) i 6e3
BTpaT (lossless).

CTUCHeHHs 6e3 BTpaT NpocTille Ans po3yMiHHS. Moro ocHoBHOW BAac-
TUBICTIO € Te, L0 3i CTUCHYTUX AaHMX MOXHa BiHOBUTW TOYHY KOMito Mo-
4aTKOBUX AaHWX. | HaBMaKy — CTUCHEHHS 3 BTPaTaMu He rapaHTye MOX-
NVIBOCTI BiAHOBWUTW Ti cami BUXigHi gaHi. Lle 34aeTbcs Hegonikom, ane gns
neBHVX TUMIB AaHVX, TaKMX AK 306paxeHHs i 3BYK, BIAMIHHICTb MiX Big-
HOBNEHUMW | BUXIAHMW AaHUMU MOXe 6yT HeCyTTEBOI. Y 3araibHOMY
BUMNaAKY anropuTMI CTUCHEHHS 3 BTpaTaMu 3abe3neyyoTb BULLMIA Koedi-
LEHT CTUCHEHHS, HX anropuTMu CTUCHeHHs 6e3 BTparT (B iHLWOMY BUNag-
Ky ix He BapTo byno 6 BukopucToByBaTK B3arani). na npuknagy MoxHa
MOPIBHATW Npu3Ha4veHnit Ans 36epiraHHs 306paxeHb ¢popmar i3 BTpaTta-
mu JPEG 3 popmaTom 6es BTpat GIF. be3niu popmatie noTokoBoro ayaio
| BiZieo, SIKi BUKOPUCTOBYHOTBHCS B Mepexi «|[HTepHeT» Ans 3aBaHTaXeHHs
MYbTUMEAINHNX JaHWX, € aNrOpUTMamMi CTUCHEHHS 3 BTpaTamu.

AKI IcHY0Tb aNropuTMU CTUCHEHHA AaHUX 6e3 BTpaT?
bez empam

Anroputm RLE
(koagyBaHHA NOBTOpPEHb)

EE*EEEBPBEI?EEEEFEEBE

43 21 B I R G 4d
4[@ 43 33 e[ 40

Mpadiuni popmatu: PCX, BMP, TGA, PSD
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MeTog ctucHeHHss RLE (Run-length
encoding) abo KoAyBaHHs MOBTOPEHb —
Lie HarbinblL NPOCTUIA anropuTM CTUC-
HEHHA ZaHWX, Yy AKOMY CMMBOAW, LU0
MOBTOPHOIOTHCH, 3aMiHIOIOTHCA HA OAUH
CYMBO/1 | YC0 1Oro NOBTOPIB.

Hanpuknag, psgok «aaaabbbccd» nic-
NA KOAYBaHHA MOBTOpPeHb MepeTBo-
PIOETbCS Ha psaok «4a3b2cld», To6T0
3amicTb 10 cmBoOiB MU OTPUMYEMO 8.
OCHOBHMM HeAoNiKOM LbOro anro-
PUTMY € NOT0 BKpal HU3bKa epekTuB-
HICTb Ha MOCNiAOBHOCTAX CUMBOIIB,
aKi He noBTOprOOTHCA. Hanpuknag,
AKLLO PO3MASHYTW NOCNiA0BHICTb «ABA-
BAB» (6 6alT), To Mmicns 3acTocyBaHHA
anroputMmy RLE BoHa nepeTBopuTbhbCS
Ha «TAT1B1A1B1A16» (12 6aliT). Ans BU-
pilleHHs npobnemMn cMMBONIB, SiKi He
MOBTOPHOKOTLCH, ICHYIOTh iHLI METOoAW.
Hanpwvknag, B ocHoBy anroputmy Jlem-
nens — 3iBa MoknajeHo npocre cro-
CTepexeHHs: AKLLO B TEKCTi Tpanunacs
neBHa NMocnif0BHICTb CMMBOIB, TO 3 BA-
COKOIO IMOBIPHICTIO BOHa TpanaaTu-
MeTbes Le. OTKe, BapTO BECTU «CNOB-
HWK» Takvx MoCnifoBHOCTeA | B pasi
MOBTOPHOrO TParyiAHHA 3aMiHOBaTK 1X
KOPOTKMMU BITOBMMU KOZaMW.

PisHOMaHITHI k00U 3MiHHOI Q0eXUHU,
cepej AKX HannoLwnpeHiwi kodu Fag-
MaHa, basyroTbca Ha Takil igei: 3amicTb
Toro, Wob KozyBaTW BCi CUMBOAN BiTO-

\

™

o

-\

Mepenik nonynapHux ¢op-
MaTiB CTUCHYTUX AaHUX
(cuHiM no3HayeHo $pop-
MaTu, Wo NigTpMMYIOTb
CTUCHEHHA 6e3 BTpaT)

1. YHiBEpcanbHi:

1A Zig;

1230

1.3. RAR;

1.4. BZip2;

1.5. PAQ Ta iH.

Aygio:

2.1, FLAC (Free Lossless
Audio Codec);

2.2. MP3;

2.3. TTA (True Audio);

2.4. ALAC (Apple Lossless
Audio Codec);

2.5. LA (LosslessAudio);

2.6. RealAudio Lossless;

2.7. WavPack T1a iH.

306paXXeHHsA:
3:1GIF;
3.2.PNG;

3:3. TIFF;

3.4. JPEG.

4. Bipeo:

4.1. CorePNG;
4.2. FFV1;
4.3. H.264/MPEG-4 AVC.

BMMM NOCAILOBHOCTAMY O4HAKOBOI 4OBXUHW, paLjioHabHille Ti CUMBO-
N, WO TPpannaTbes YacTille, KogyBaT KOPOTLW MMM MOCAIJOBHOCTAMMU
6iTiB, a pigwi cumBoNM — ZOBWVMU. Y pe3ynbTaTi, AK Npasuio, NoBijo-
MJeHHS BUXOANTb KOPOTLUMM, TOBTO CTUCKAETLCS.

AKi iCHYIOTb MeToAN CTUCHEHHA AaHUX i3 BTpaTaMu?

MeToan CTUCHEHHS 3 BTpaTamu 4acTo BMKOPUCTOBYHOTbCH ANS CTUC-
HeHHs 3ByKY, 306paxeHb abo Bigeo (y TakoMy BUMNaAKY iX Ha31BatoTb Ko-
Aexkamu). CTUCHYTUIA TakM MeToA0M aiin MoXe 3Ha4YHO BiAPI3HATMICS
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Bif, OpuriHany, AKLo NopiBHIOBaTN OKpeMi biTw, ane NpakTUYHO He Bij-
PI3HAETbCA 415 IO ACBKOrO Byxa abo oka. TobTo Taki MeTou Bpaxosy-
0Tb 0COBNNBOCTI BYA0BU OPraHiB UyTTA NOANHN. IX NepeBara Hag Me-
TOAaMUW CTUCKaHHS 6e3 BTpaT Nonfrae y 3HayHo BULLOMY KOePiLlieHTI
CTUCHEHHS.

Hanpwuknag, kogek MP3 — Le kogek, po3pobneHnin komaHgoto MPEG,
niueHsoBaHuin popmat danny ana 36epiraHHaA aygioiHpopmalii.

Y ¢dopmati MP3 BUKOPUCTOBYETLCSH anropuUTM CTUCHEHHS 3 BTpaTaMu.
MpUHUMN CTUCHEHHS MOASraE B 3HVKEHHI TOYHOCTI AEAKWUX YacTuH
3BYKOBOrO MOTOKY, iKe BYXO NOANHWN Maixe He cripuiiMmae. CnoyaTky
3annCcyroTh PiBHI 3BYKIB Pi3HOI 4acTOTU MPOTArOM KOPOTKUX MPOMIXKIB
yacy, a NoTiM BUAANAIOTb 3BYKW, HEUYTHI N0 AcbKOMY BYXY. IHbopmaLis,
fIKa 3a/NVLLAETLCS, 36epiraeTbcs B KOMNakTHOMY BUMAAAL. Takunia nigxig
CXOXUIW Ha MeTOJ CTUCHEeHHS 306paxeHb y ¢opmarti JPEG.

Mpuknag Bigeo 3 pizHeM CTyneHeM CTUCHEHHS fgi3Haics y Bigeo
B e-gogatky (9.1).

CboroaHi 6arato MynbTUMEAINHOrO KOHTEHTY MepecunacTbca yepes
Pi3HOMAaHITHI MeceHAXepW, AKi AnA WBWUAKOCTI NepesaBaHHA AaHWX
aBTOMaTUYHO iX CTUCKalOTb. AKWO KOpUCTyBay Mae baxaHHs nepe-
AaTV jaHi 6e3 CTUCHeHHS, AN Uporo noTpibHo abo BigNoBigHO Ha-
nawTyBaT MeceHaxep, abo ckopucTaTucs KoMaHgoto «BignpasuTun
dalin 6e3 cTUCHeHHS» (HeAoNiK Takoro cnocoby B TOMY, LLIO OTPUMYBaY
He 3MOXe monepeaHbO MEPErnsiHYyTU HajicnaHe WoMy 306paxeHHs,
ajXxe crieply Viomy NoTpibHO 3aBaHTaxuUTV dainn).

Hanpwuknag, ctaHgapTHo Baiibep Bignpasnsie ¢poTorpadii Ta KapTMHKM
y 3HWXeHin akocTi. LLlo6 306paxeHHsa 6yno sKicHiWM, KOpPUCTYBaYeBi
noTpibHO HaTUcHYTU «[logaTkoBo» Ta nepelTu y po3ain «Mapame-
Tpu» — «MynbTuMegia» — «fAkicTb PoTo®, y AKOMy obpaTu 3amicTb
«XopoLla» 3HayeHHs «BigMiHHa».

LLlo Take nporpamu-apxisatopu?
Mig yac 36epexxeHHs, pe3epBHOro KonitoBaHHS iHpopMaLii ToLo, xou
By sKoi micTkocTi 6ynn Bawi 4UCKK, 3aBXAW BaxaHo CTUCHYTW dainau
Tak, o6 BOHM 3aliManu skoMora MeHLle micus. HanpocrTiwe ue 3po-
61TV 3a gonomorot npozpam-apxieamopie.

ApxiBaTop — Komn'toTepHa nporpama, Wo cTuckae oguH abo barato
dalinie UM Nanok, CTBOPOKOUN OAUH dalin apxiBy 415 Nerworo nepegja-
BaHHS abo KOMMaKTHOro 36epiraHHs.

Jodamkoei nepeeaeu apxiey8aHHA:
« CTBOpeHHs ogHoro daiiny apxisy 3amicTb Aekinbkox $aiinis gaHux.
Lle Ay>e 3py4HO, 30KpeMa, Ans eNeKTPOHHOTo NNCTYBaHHS.
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[ ]

MoxnuBicTe BigHOBAEHHSA iHPopmauii 3 apxiBy nicns TexHiy-
HWUX NMpobnem i3 NPUCTPOAMK, Nporpamamu, nicaa BipycHUX aTak
(3a yMOBU, L0 BipyC He 3a4ennB BiacHe apxiBHui dawn).

Hazeu nowupeHux npozpam dns apxisayii: ZIP, WinZIP, PeaZip, 7-Zip (72),
TAR, GZIP, BZIP2, COMPRESS, ARJ, WinRAR.

AKi onepayil MOXXHa BUKOHYBaTHK 3 apXiBamu?

[ ]

L]

®

[lozaBaHHs dainis B apxis;

B1A0byBaHHS palinie 3 apxisy;

OHOBJ/IeHHA dalnis B apxisi;

CTBOPEHHS caMopo3nakoByBaHWX apXiBiB (aHrA. self-extract archive),
TO6TO TUX, L0 MOXYTb pO3MakoByBaTUCA HaBiTb 6e3 Nnporpam-apxi-
BaTopIB;

CTBOpPEHHA 6araToTOMHOr0 apxiBy;

3aX1CT apxiBy Naposnem Bijj HECAHKLIIOHOBAHOIO A0OCTyny;
nepernsj BMicTy 6e3 nonepeaHboro BUAobyBaHHS;

nowyk ¢annis i faHUx ycepeauHi apxisy;

nepesipKa Ha Bipycu B apxiBi 40 po3nakoByBaHHS;

BUOGIp | HanawWTyBaHHSA KoediLlieHTa CTUCHEHHS.

Aki popmaTn matoTbh paiinm apxisis?

AR ®opmar At
«PigHwii» popmar apxisatopa WinRAR, | daiiny apxisy pAIERIaD
KWW, Ha XaNb, He € 6e3KOLLTOBHUM. ,
o 6 = . arj ARJ
opmat 3abesneuye BUCOKNA Koedi
LiEHT, ane He HaWKpally LUBUAKICTb .bz2 BZIP2
CTUCHEHHS. ¥TiMm, B apxiBaTopi WinRAR gz GZIP
Ui NnapameTpy MOXHa BapitoBaTu. :
o1 rar WinRAR
" - tar TAR
MabyTb, HalinowwupeHiwnii dopmat
apxigie. Woro nigtpumye, sokpema, s COMPRESS
OC Windows, To6T0 ZIP-apxiBu MoOX- . ZIP. PKZIP
Ha BigkpveaTn y Windows sk 3Bu14aii- ZIp WinZIP
Hi nanku.
s 7-Z1P
7z

Cy4acHunin dopmarT, Wo NiZTPUMYETLCA HE3KOLITOBHMM apXiBaTOpOM
7-Zip. Ans 6araTbox TWMIiB fJaHUX 3abe3neuye Halkpalle cniBsigHoO-
LUEHHSA MiX KoediLiEHTOM i LUBUAKICTIO CTUCHEHHS.
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SIK cTBOPUTK pe3epBHY Konito painnis?

binbwicte OC MatoThb Y CBOEMY CKNaji 3acobu CTBOPEHHS pe3epBHUX KO-

nin gaHux. Lli nporpamum 3a3Buyaii 34iACHIOOTb KONitOBaHHS AaHWX ANS

BigHoBAeHHs OC Ha ToMy camoMy abo iHLIOMY AWCKY, a TakoX CTBOpHO-

0Tk apxiBu daliniB KOpUcTyBaya.

[Anqa cTtBopeHHA pesepBHUX koniin ¢painis B OC Windows HeobxigHo:

1. BigkpuTin BiKHO HanalTyBaHb apXxiByBaHHS i BigHOBNeHHs ¢alnis
(Nyck — MaHenb KepyBaHHA —> Pe3epBHe KoniloBaHHA Ta Bij-
HOBJ/IEHHA).

2. BubpaTtn nocunaHHs HacTpoloBaHHA pe3epBHOro KOMilBaHHA
(4ns nepLuoro 3anycky pe3epBHOro KonitoBaHHs) abo nocunaHHA
3MiHUTK NnapameTpun ANA HaCTYMHUX.

3. Ykaszatu npucTpii, Ha akui Byge 3anvcaHo apxiBHUI dann.

4. YkasaTv nepenik nanok 3 ¢annamu, LWo OyAyTb BKAOYEHi 40 pe3epB.-
Hol Konil.

5. 3MiHWTK 3a noTpebu po3knaj aBTOMaTMUYHOTO PEe3epBHOr0 KOoriko-
BaHHA.

6. CTBOPUTY apxiB AaHWX KOpUcTyBa4a, HaTUCHYBLUW KHOMKY 36eper-
TW HAaCTPOMKM i 3anyCTUTU pe3epBHE KONilOBaHHS.

[Ans cTBopeHHs: pesepsHux koniin B OC Linux cnig Bigkput BiKHO cumc-
TemMHVx napametpie (MaHenb 3anycky —> CUCTEMHi napameTpm)
i B rpyni CUCTEMHa 3anycTuTi nporpamy Pe3epBHi Konil. Y BikHi npo-
rpamu MoxHa BubpaTu nankw, Wwo 6yayTs BKIOYEHi 40 pe3epBHUX KO-
Mii, po3MiLLeHHs CXOBULWa ANS pe3epBHMX KOMii, HanawTyBaTW napa-
MeTpV aBTOMaTUYHOro pesepByBaHHA TOLW,O. 3a AOMNOMOrot KHOMKW
BigHOBNEeHHA MoXHa po3noyYaTu BifHOBNEHHS AaHuX 3i 36epexeHol
paHille pesepBHOI KoMl faHWX.

AAK cTBOpPUTU pesepBHY Koniw gaHux npuctpoto Android i Big-

HOBUTH IX?
T Moxew cTBOpPIOBAaTV pe3epBHi KOMii KOHTEHTY, AaHWUX | HanawTy-
BaHb TenepoHy B obnikoBomy 3anwuci Google. Lito iHpopmaLiito Mox-
Ha Bi4HOBUTW Ha ToMy camoMy abo iHwomy TenedoHi Android. Mpo-
Liec BiAHOBNEHHS AaHWX BiApi3HAETLCS 3aneXHo Big TenedoHy i Bepcii
Android. He MoXHa BigHOBWTI pe3epBHY Konito HoBiwoi Bepcii Android
Ha TenedoHi 3i cTapilioto Bepcieto.

MosHa HanawTyBaTu Ha TenedoHi aBToMaTYHe 36epiraHHs peseps-
HUX Konii AaHnx. OCb O4VH 3 aNToOpUTMIB YBIMKHEHHS pe3epBHOTO KO-
nitoBaHHA:

1. Ha Tenedoni Android BctaHoBUTK gogaTok Google One.
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2. 3HaniTn po3gin «CTBOPITL pe3epBHY KONl faHUX TenedoHy»
M HaTUcHyTV «foKnagHiwe» (obpaTy MOTPIBHI HanalwTyBaHHS,
3a noTpebu fosBonnTy cepeicy «PesepBHa Konia» 3 Google One
CTBOptOBaTV pe3epBHi Konii 306paxeHs i Bigeo 4epes Google ®oTo).

3. HatucHyTr «YBIMKHYTU».
PesepBHe konitoBaHHs Google One Moxe TpuBaTh 40 24 rognH. Koiu
AaHi byae 36epexeHo, Mig BUbpaHUMU TUNamMu AaHKX 3'9BUTbCA CTa-
TyC «YBIMKHEHO».

MEPEBIP CEBE 3HAHHSA — AHAI3 — CTBOPEHHS — BIACHI 4Y MKV
1S

() 2.HaBeau npuknagv cuTyalin, y SKMX BUHUKaE HeOBXIAHICTb cTuc-
HEHHS AaHUX.

3. [Ans yoro noTpibHi pesepBHi konii gaHnx? HaBean Npuknagn cntya-
Liin, y AKLX pe3epBHa Konis 4aHVX 4oNoMOoXe BUPILLUTA npobaemy.

—_—

. Hasewu Bigomi T06i apxiBaTopu Ta dopmaTi apxisHux daiinis.

& 4. Bukowai. []

a) Cteopu nanku TekcTu, 306pakeHHsA, Ayaio;

6) 3HalAn Ha koMM'toTepi abo B iHTepHeTi daiinn TekcTiB, 306pa-
XeHb Ta ayAio i ckonitoin ix y BignosigHi nanky;

B) CTUCHW OKPEMO KOXHY Marnky, MpoaHanisyii pesynbtaTtil cTu1c-
HeHHS AaHWX, 3HaaW KoedilieHTN CTUCHEHHS;

) CTUCHW BCi apXiBu, 3'€4HaBLU iX B OAWNH, MPOaHanisyii pesynbTa-
TV CTUCHEHHS AaHWUX, 3HaNAW KoedilieHT CTUCHEHHS;

r) 3pobu BUCHOBKM LLOAO TOro, AdHi SKUX TUMIB CTUCKAOThCA Kpa-
e, a gkmx — ripwe. Cnpobyi NOACHUTY YoMy.

o’y 5. MosicHu, 3aBAFKN YOMY MOXHa CTUCHYTW JaHi.

6. Y meTogi cTUCHeHHs XapmaHa 4acTili CUMBOIM KOAYHOTbCS KO-
POTLWVMM NOCNIA0BHOCTAMM 6iTiB, a pigwi — goswmmMn. Cnipobyi
MOSAICHUTY, YOMY HEe MOXHa 3aKoAyBaTy BCi CUMBOAW KOPOTLUVMMA
6iTOBUMM MOCNIZOBHOCTAMM, HiX Y BUXIZHUX JaHWX.

3akoayi psgok gaHux «CCCCOOOMMMMMMMPPPRRRRREEESSSS |
SIINNOOOONNNNNNN» meTogom RLE. ‘
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§10. NMoHATTA 06'eKTa,
MNOro BNaCcTUBOCTI Ta MeToAN

LLlo HoBoOro € B 06'eKTHO-OpiEHTOBaHOMY Mporpa-
MyBaHHI NOPiBHAHO 3i CTPYKTYPHUM nporpamy-
BaHHAM, AKe BUBYanu B 7 Knaci?

Tn BXXe BMiELL nporpamyBaTty B cepegosuLli Python ta po3s'asyBat pis-
HOMaHIiTHi 3agaui. OgHak cTBopeHi B 7 Knaci nporpamu He Manu iHTepdeiicy
KOpUCTyBada — Y HUX He 6yno KHOMOK, MpanopLyis, nepemMukadis, nonis 4ns
BBEJEHHSA TeKCTy. ¥ 8 Knaci MM HaBUMMOCSA CTBOPHOBATW CaMe Taki CrpaBXHi
Windows-nporpamu. A 4ns Liboro HeobxigHo 3p0o3yMiTU AesiKi HOBi MOHATTS.

@ Iemepéiic kopucmysayd (aHen. User Interface, Ul) — 3aci6 3pyuHoi
83aeModii Kopucmyeaya 3 nPozpPamoro, iIHPOPMayituHO CUCMEMO!O.

3aBfaHHA Ne 1

Po3rsiHb MantoHOK i Ha3BK
306paxeHi Ha HbOMy 06'eKTYU
Ta IX BNacTUBOCTI.

@ 06ekm y npozpamyeaHHi, Mak camo, K | 06'ekm y HaBKOAUWHbOMY C8Imi, —
lye Woce make, Wo MOXHA po2a3damu YiaicHo, OKpemo 8id iHwux o6'ekmie.
3aBfaHHA Ne 2
PosrnaHb NporpamHi cepefoBuLla i gaii BigMoBiai Ha 3anunTaHHs.

1. Wo y BikHi Scratch
€ MporpamH1M
06'eKTOM?
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2. Uo y BikHi 30epeXeHHS JOKY-  swmewm s x
MeHTa € 06'ekTOM? ko Rt ¥ G| M Mebeia
. . Yropagcyeata v CTROPMT nanky = 9
3. fAki BNacTMBOCTI MaE KOXeH em— A e
i3 Ha3BaHWX TO600 06'eKTIB? & oneoe B8
- Bustx 7 oo o
4. §KiiXHi 3HaueHHs? e
W Bisccaannce v« 5

Ina dadiny: | Yoo o

O LUob Hanucamu npozpamy e .
8 Python, sika 8idkpusaemscs P e v e
Y 8/1aCHOMY 8iKHI, nompi6HO ——

gukopucmamu modyns tkinter. e S —

3appaHHA Ne3 [

Baxko cobi yaBuTW cyyacHy nporpamy 6e3 xogHoi kHonku. CtBopiMo Hall-
NPOCTILY Nporpamy, Aka BiAKPUBAETbLCA Y BikHI, LLLO MICTUTb KHOMKY.

Koa nporpamu Pe3ynbTaT BUKOHaHHS Nporpamu

from tkinterimport * § O X
button1=Button(text="knau+Hun meHe")
button1.pack()

KNalHW MeHe

1. CrBopu nogaHy nporpamy B cepegosuLli Python Ta nepesip ii gito.
2. Cnpobyi NOACHNTK, L0 03HAYaE KOXEeH PAAOK KOAY L€l mporpamu.
3. flka BnacTMBICTb KHOMKW KM 3HauyeHHAM TYT iHilianisyeTbcs?

3aBfaHHA Ne 4

Cnpobyin gatu BiAMOBIAi Ha 3anUTaHHS camocTiHO abo ckopucTarcs
pybpuKotO «3anuTaHHA-BIAMOBIAi».

¢ LUlo Take clHTakcKC?

o lllo ma€e koxeH 06'ekT?

e Yum BnacTuBicTb 06'ekTa BiAPI3HAETLCS Big MO0 MeToAy?

3aBfaHHA Ne 5

Hawa nporpama 3apa3 He BUKOHYE Hiskux AiiA. LLlo, Ha TBOto AyMKy, NoTpi6-

HO 3pobuTK, LWO6 Nporpama pearysasa Ha HaTUCKaHHA KHOMKW?

Bnbepun oavH i3 3anponoHoBaHNX BapiaHTIB.

e 3agaTi ANA KHOMKW IHLUWIA TEKCT.

e 3anporpamyBaTW MoAito HaTUCKaHHA KHOMKW.

e 3anmMcaTn Ha No4YaTKy Nporpamn KoMaHAy Ha KWTanT «AKLo KHOMKY
HaTWCHYTO, BUKOHATK MEBHY Aito».
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3aBfaHHA Ne 6
Cnpobyii gaTw BigNOBIAI Ha 3aNUTaHHs.

1. Lo Take ¢yHKUiA? 3ragall 03HaYEHHS 3 KypCy MatemaTuKu.

2. Lo Take dyHKLiA y nporpamyBaHHi? [1osicHW, BUKOpPUCTOBYHOUN pybpu-
Ky «3anunTaHHa-BiANOBIAi».

3. Cnpobyin 3poragaTucs, Aka Nogis BiAbyBaETbCa B HaBeAeHOMY Koji,
3 Akot0 QYHKLjE BOHa MOB'A3aHa i WO € pe3ynbTaTOM BUKOHaHHS
uiei dyHkuji. LLlo B uboMy kogi € 06'ekTOM, L0 — BAacTUBIicTiO 06'ekTa,
a o — 10ro MeToAom?

from tkinterimport *
def btn_click():

print("MpwsiT, cBiTe!")
btn=Button(text="TpusiTarHa", command=btn_click)
btn.pack()

3aBgaHHA Ne7 [ _]

CrBOpuY rporpamMy 3 OAHI€H0 KHOMKO, MiCAs HATUCKAHHA AKOI BUBOAWTU-
MeTbcsa cnoBo «[lpuBiT».

[Ansa yboro cTBopun $yHKLit0 BUBegeHHS TekcTy «[1puBiT», Tino sikoi cnpo-
Byl HamucaTu CcamOCTiIMHO 3aMiCTb CMHBOTO MPSMOKYTHUKA B HaBeje-
HOMY HUX4e kodi Ta goAal Ao KoHcTpykTopa Button napameTp, wwo
npue'asyBaTUMe Lo QYHKLiH0 A0 NOAIT HATUCKAHHSA KHOMKW.

Kog nporpamn

m tkinter import *
button_clicked(): <— Im'a ¢pyHkuji [ Ima pyHkuii |
[ Tino ¢pyHKuUil ] I
button1=Button(text="knauHxu merHe", command=button_clicked)
button1.pack() %
’ MapameTp BUKJIVKY
PyHKL

PesynbTaT BUKOHaHHS Mporpamu

§ O X
T B

KNauHW1 MeHe

>>> IllpuBiT!
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3aBiaHHA Ne 8

Cnpobyin gatn BigMOBiAI Ha 3anNUTaHHS CaMOCTINHO abo ckopucTaiics
pybpuKoto «3annTaHHA-BiANOBIAi».

1. Wo Take o6'ekTHO-OpieHTOBaHa Nporpama?
2. Ak npuB'asaTu GyHKLi0 A0 NOAIT?
3. AkrMm cnyx60B1M CIOBOM MOYMHAKOTL ONMCYBaTU GYHKLLi10?

SAMUTAHHA-BIANOBIAI

1 1| [P ———— T S——
{.:JI;’.B TdKe 00 eK1

O6°eKT y nporpamMyBaHHI, Tak camo, sik i 06'eKT Y HaBKOIULLHbOMY CBITi, —
Lie LLIOCh Take, L0 MOXHa pO3rnsaTti LinicHO, OKPeMOo Bij iHLLMX 06'eKTiB.

CnoBo «06'ekT» MOXOAWTb Bif NaTMHCbKOro objectum — npeaMeT, sBU-
LWwe. Ane o6'ekTaMu € He iLLE MPeAMETI UM ABYLLA MaTepianbHOro CBITY,
a 1 NOHATTS, AKi CTBOPIOIOTb | BUKOPUCTOBYIOTb NOAW. 30KpeMa, y npo-
rpamyBaHHi 06'eKTI € 6a30BUIMY eN1eMeHTaMW, OCHOBOIO /11 CTBOPEHHS!
nporpaMu Ass KopucTyBava.

PR—- B TP
ICTI f‘i%:‘ EKTA:

BnacTtuBoCTi — Le neBHi NnapameTpw, xapakTepucTuky ob'ekTa, 3Ha-
YeHHS SKMX OMUCYHTb MOro 30BHILWWHIN BUMNSA Yn cTaH. Hanpuknag,
06'eKT — oniBeLb, BNACTVBICTb — KOAip, 3HaYeHHS BNacTUBOCTI — 3ene-
HW; BNacTUBICTb — AOBXWHA, 3HaYeHHsA BnactmeocTi — 15 cm.

leToan o6'ekTa?

MeToawn — miHinporpamu, Lo noB'A3aHi 3 o6'ekTamu.

Ana BUKAMKY (BMKOHaHHS) MeToAy ob'ekTa BUKOPWUCTOBYHOTb TakuM
CUMHTaKCWC:

IM'a_o6'ekTa.MeTon()

Hanpwuknag, metog pack() — B6ygoBaHa miHinporpama pack() y mogyni
tkinter, pesynbTaToM BUKAUKY AKOT € 306pakeHHA Ta po3TallyBaHHS
Yy BikHi 06'ekTa, iM'Al IKOr0 BKa3aHo nepeg iMmeHeM MeToay:
buttoni.pack()

button1.pack()
: A s,
IM'a 06'€KTa «KHOMKa» MeTo/, L0 Bif0bpaxae KHOMKy
Ta PO3MIiLLlye Ti 3ropu BikHa No LeHTpy
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LLlo TaKke CUHTaKCKUC?

CuHTaKcnc — ue npasunno sanmcy kKoMmaHj MoBOH nporpamMmyBaHHSA.

AKUA CUHTaKCUC CTBOPEHHA 06'eKTa?

O6'eKT=KOHCTPYKTOP(BNACTUBICTb=3HaueHHs).

Ocb npwvkag CTBOPEHHS KHOMKW 3 Hanncom «OK».
button1=Button(text="0K")

KoHCTpyKTOp KHOMOK

button1=Button(text="Knauuite mene")
! A
IM'9 0B'EKTA «KHOMKa» BnacTtuBicTb text, o HabyBae 3Ha4YeHHA Tek-
i) CTY, AKNI HeobXiAHO BiA0OPA3NTL Ha KHOMLUI

Ibutton‘l.pack()
*

MeTog, Lo Bigobpaxae KHOMKY Ta PO3MILLYE Ti
yropi BikHa no LeHTpy

Lllo Take QyHKLIA?
PYHKLIA — Le dparmeHT KOAy, L0 BUKOHYE Te YL iHLLe 3aBAaHHS.
®yHKUiA — Le malixe Te came, WO MeTog, TilbKW NPUB'A3YETbCA BOHA
A0 Mogiit, a He Ao o6'eKTiB.

AKWIA cMHTaKcUC onncy yHKLII?

def im'a cpyHkUii():
Tino dyHkuii

IM'A pyHKLii kopucTyBady BUragye camocTinHo.
Tino GYHKLiT — KkoMaHAW, L0 BUKOHYBaTUMYTbCS MICAS BUKAUKY GYHKLT.

Hanpuknag, ock dyHkuis button_clicked, wo BuBogute uncnasig 1 20 9:

def button_clicked():

foriin range(1,10):

BEECD <— Tino dyHKuUii

AIK npayloe 06'eKTHO-OpieHTOBaHa Nporpama?

O6'eTI pearytoTb Ha Mogii, Lo cTatoTbes y nporpami. KoxHa nogist npyso-
AVTb 40 BUKOHaHHA MeToay ob'ekTa abo onuncaHol nporpamictom GyHKLji.
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| PyHkuis 1 | I'I0,£||,i9‘l > ( Nogia3 )| PyHkuis 3 |
| oyHkuia 2 < |_|0,£l|.iF| 2 > ( |_|0,£l:,iF|4 > oyHkuia4 |
{ Nogin5 > ®yHkuis5 |

Ycs1 06'ekTHO-OpieHTOBaHa nporpaMa — Lie Habip 06'ekTiB, MoB'A3aHUX
i3 HUMW NOAIN Ta GYHKLA, Lo 0NpaLpboBYOTh Lji Nogii.

Ana yoro npusHaueHMiA Mogyns tkinter i Ak iMoro nigknouaTu?

Mogynb tkinter npusHaueHuin Ans CTBOpPEHHSA enemeHTIB iHTepdelicy
KopuCTyBa4a, a oTxe, cnpaBxHboi Windows- um Linux-nporpamu. Mpu-
Knagw eneMeHTIB iHTepdeiicy (ix Takox HasnBaoTb eNeMeHTaMU Kepy-
BaHHA): BikHa, KHOMKY, rpariopi, nepemuKkadi, Hanvmcy, TeKCTOBI MOAS.
MigkntoueHHs moayns:

from tkinter import *

AKUM UMHOM NOB'A3aTU 00'eKT i3 Nogicto Ta PyHKLiE0?

IcHYtOTb cTaHgapTHI NOAil, AKi MOXYTb BifbyBaTuUcs 3 06'ekTamu. Hanpu-
Knag, AN KHOMKW — Le 11 HaTUCKaHHA, 414 npanopusa 4u nepemuka-
ya — ix BMbip. LLlo6 BrkoHyBanacsa neBHa GpyHKLiA y pasi HacTaHHSA CTaH-
AaApPTHOI Mogii, NoB'si3aHoi 3 06'ekTOM, NOTPIOGHO NapameTpy command
KOHCTpyKTOpa 06'eKTa NPUCBOITH iM'A L€l GyHKLT.

®yHKLifA, NoB'A3aHa 3 MeBHOO MOAIE, Ha3MBaEeTbcA 06Po6HUKOM noajii.

Y HaBeZeHiln nporpami 4o NoAii HaTUCKaHHS KHOMKK btn npure'asyeTbes
dyHkuia btn_click Tak: command=btn_click.

from tkinter import *
def btn_click():
print("0K")
btn=Button(text="Hello", command=btn_click)
btn.pack()

=

Heﬁo’——» >>> 0K

| PyHKUis: btn_click ’
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MEPEBIP CEBE 3HAHHS — AHAJI3 — CTBOPEHHS — BJTACHI AY MKU

9 1. MosAcHN, L0 O3Ha4aE KoxXeH pA40oK HaBeJeHOro Koay.

' button1=Button(text="KnauHite MeHe")

button1.pack()

€1 2. MNpoaHanisyii HaBeAeHi HXYe GparMeHTV Nporpam.
a) def btn_click():
print("0K")
btn=Button(text="Hello", command=btn_click)
btn.pack()
6) def btn_click():
print("Hello")
button=btn(text="0K", command=btn_click)
btn_click pack()
B) def btn_click():
print("Hello")
btn=Button(text="0K", command=btn_click)
btn.pack()
def btn_click():
) print("0K")
btn=Button(text="Hello", command=btn)
btn.pack()

flka 3 nporpam nicna HaTuckaHHs kHonku «OK» BuBeje NnosigomaeH-
Hs «Hello»? MNepeBip BigNoBigb Ha NpakTWLy.

3. MNpoaHanisyin HaBegeHW HXYe KoA. LLlo BigbyBaTmeTbesa y pasi
HaTLNCKaHHA KHOMKA?

from tkinter import *
def button_clicked():
foriin range(1,10):
print(i)
button1=Button(text="Knaunits meHe", command=button_clicked)
button1.pack()

&th 4. flojait y cTBOpeHy Ha LibOMY ypoLji nporpamy Lie oAHY KHOMKY
3 Hasgoto «[lpoLyaHHa», Nicns HaTUCKaHHA AKOI BUBOAUTUMETHCS
TekcT «byBai».

5. BukoHali 3aBgaHHs B e-goaatky (10.7).

o) 6. Lo HoBoOro € B 06'€KTHO-OpiEHTOBAHOMY NPOrpaMyBaHHi NopiBHS-

HO 3i CTPYKTYPHMM NporpaMmyBaHHsAM, ke By BMBYaAM B 7 Knaci?
O6rpyHTYi1 CBOIO BiAMOBIAb.
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§11. TekcToBI Nons

CKinbKU icHYe criocob6iB BBeieHHA AaHUX
A0 nporpamwn?

Ha nonepejHboMY ypoLi MV CTBOPOBa/aV MporpamMy npusiTaHHS, sKa
BUBOAWNA Tinbkun cnoBo «Mpusit». CNpobyiMo yA0CKOHAAVTH HaLly Npo-
rpamy. Hexail BoHa 6yae BiTaTUCS 3 KOHKPETHUM KOPUCTYBa4deM, KU
BBe/e CBOE iM'A 3a J0MOMOroto TeKCToBoro nons. Takunin 06'ekT, Ak TekcToBe
none, TV LWopasy BUKOPVICTOBYELL, KOJW:

¢ BBOAWLU K/OUOBI C/T0BA Y MOLLYKOBIl CUCTEMI;

e yriepLue 36epiraeL cTBopeHnin daiin, BKasyroum noro Hasey;

e LlyKaeLW NoTpibHMI To6I Ppaitn Ha koMM'toTepi;

* BBOZAWLL N1OTiH | NapoAb Mig Yac BXOAY Ha CalT.

i New Volume (E2) TF] ¥pok 22 Yuureno. fin 8 xa Python 1603, 22
= = NewValume () | Matiron (1), 1603199854 (Bignoaneno)1 2
0 r ) g e [ @ ucxononxonl|  GE| Mairon? (1), 1603190854 2
GF| Ypok 22 Yuurenso fin 2 ka Pythan E1
| TEKCTOBE | awmee  ~
Q. |lyxaiite B Googhe afio reaaim: URL-anpecy 4'-'__1_—- none

Ton gaitny: [ Bosymenr Word

Auropn: tanyonad? tanyonal? Terw floaamn ver

[] 36epiramn ecxizn

3aBAaHHA Ne 1

Po3rnsiHb yBaxHO ¢parMeHT Koay Ta pe3ynbTaT Moro BUKOHaHHA — rpa-
¢iuHe BikHO Nporpamu:

from tkinter import *

bke=Tk)

tk.geometry("450x350")

def click():

print("TpuBae saBaHTaxeHHA")
btn=Button(text="3asaHTaxnTn", command=click)
btn.place(x=100,y=150,width=200,height=50)

>>> TpHBae SaBAHTANSHHNT

'lile u »
A
150
350 | | 100 amjm 450
200

450
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Cnpobyii noAcHUTK:

. flka KomaHga Bigobpaxae BikHO?

. ik 3agat0TbCa PO3Mipy BikHa?

. [le po3TalloBY€ETLCA NOYATOK KOOPAWMHAT Y BiKHI nporpamu?

. Kyan cnpsimoBaHi oci X Ta'Y Ha koopAVHaTHIN NAOLWWHI BikHa?

. Ak MeTog i 3 AKMMK NapameTpaMi PO3TaLLOBY€E KHOMKY Y BikHI?

. AxnMuy napameTpamu 3a4al0TbCsi PO3MIPU KHOMKW, @ AKUMU — Moo~
XKEHHA?

7. fAlkumu ByayTb KOOPANHATY KYTIB BikHa?

Uk WK —

3aBgaHHA Ne2 [ _]

Y cepegosuwi Python cTBopu BikHO wupuHoto 400 nikcenis Ta BMCO-
Toto 300 nikcenis. Y LbOMY BikHi A0Zal KO CTBOPEHHS Ta BigobpaxeHHs
BaTW No UeHTpYy BikHa. o oci Y — Ha BigcTaHi 100 Big BEpXHbOro kpato.
Posmipn kHonkum — 100 x50.

§ — o 4

100

100 ~fe==smaraasseie
anBiTaHHﬂ‘ 50

3aBfaHHA Ne 3

Po3rnsiHb yBaXHO KO Mporpamu npuBiTaHHs. Y Hili cTBOpeHo TekcToBe
none ANA BBEAEHHS AaHWX, ane Lopasy Nicns HaTWCKaHHA KHOMKM BOHa
BUBOAWTB viLLe c10BO «[1puBiT».

from tkinter import *
tk=Tk()
tk.geometry("300x250")
def click():

print("MpusiT, ")
btn=Button(text="TpuBiTaHHa", command=click)
btn.place(x=150,y=100,width=100,height=35)
ent=Entry()
ent.place(x=150,y=40,width=110,height=35)
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1. Cnpobyi noacHUTW:

* Ak HasVBaETbCA KOHCTPYKTOP, WO CTBO- |’* = &
PHOE TEKCTOBE Mofe A5 BBEAEHHS AaHNX?

>>> Mpueiw, AHppi#i

Arpiii
o AkuiA pagoK y BULLE3a3HAUEHOMY KO
MOTPIGHO 3MIHWTK, LWO6 oTpMMaTKU 30- E%J
6paxeHWA pe3ynbTaT BUKOHAHHSA Mpo-
rpamu, To6T0 Wo6 nporpama BiTanacs
3 KOpUCTYBaueM, KNI BBIB CBOE iM'A B TeKCTOBE Mone?

2. Po3rnsiHb pyu6pv||<y «3anuTaHHA-BIAMOBI-  print
Ai» i Togymal, ik came noTpibHO 3MIHATA  print
KOMaHAy print 4ns oTpuMaHHs 6axaHoro  print
pesynbTaTy. Bubepy oAvH i3 HaBeAEHUX  print
BapiaHTIB.

MepeBip cBOO BiAMOBIAL Ha NPaKTULL.

“MpuBiT, B
“MpwuBiT, Onexka")
TpusiT, "ent.get())
"MpusiT, AHOpin")

L]

e B e, B e W e ¥

3aBgaHHA Ne 4 [ _]

1. [opai kopg pns cTBOpeHHS Ta po3TallyBaHHS Haj KHOMKOH TEKCTOBO-
ro nong, SKWo BOHO MaE TaKy camy LUMPUHY, AK | KHOMKa, @ BUCOTY —
30 nikceni..

2. Hannwun koA, 3aBAAKN SIKOMY B pasi HaTUCKaHHS KHOMKW BUBOAWN-
TUMeTbca nosigomneHHs «MpusiT, AHgpilt» abo «[Mpusit, OneHka»,
3a/1eXHO Bij TOro, ke iM'st BBOAUTL KOPUCTYBad y TeKCTOBe MoJie.

3. CamocTiliHO 3MiHW Nporpamy Tak, 7w = B
106 B KiHLi NOBiAOMNEHHS BUBO-
avecs cumeon | 6e3 npobiny Mix
UMM CUMBOJIOM Ta iM'AM.

OneHka

o Yeaezal TpuBiTaHHA

Ak 3pobumu mak, wob Mix: imeHem
Ma 3HaKOM OK/AUKY He eueoduo-

CA npobiny, disHaucA 3 pybpuKu

«3anumatHs-8ionosioi. >>> llpueiT, Onerxka

3AMUTAHHA-BIANOBIAI

AIK cTBOPUTY 06'eKT BiKHa nporpamm?
KoHcTpykTOp BikHa — ue ¢yHkuia Tk(). Ocb kog, SKUiA CTBOPOE 06'EKT
BikHa Mporpamu i MpUCBOIOE NOro 3MiHHIl X:
x=Tk()

99
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Lio TaKke eNeMeHT KepyBa HHA?

EnemeHT KepyBaHHA — Lie 06'eKT, Ak Ja€ 3MOTY KOpUCTyBaYeBi B3a-
EMOZAIATY 3 Nporpamoto (6aunTi LoCh, BBOAUTY, HaTUCKATK TOLLO).

HaanKna,q, KHOIMKa, TeKCTOBE Mosie, Hanmcy BiKHi nporpaMmn — ue ene-
MEHTW KepPpYyBaHHA.

AnA yoro npusHayeHNn MeTog geometry i AKUW Noro cMHTaKcuc?

MeToa geometry BUMKOPUCTOBYIOTb ANS BCTaHOBAEHHS MOTPIBHMX
po3MipiB BikHa mMporpamu Ta 1Oro po3MilleHHA Bi4HOCHO ekpa-
Ha. Hanpuknag, 3agamo po3smipu BikHa tk 500 nikcenie no wWrpuHi
i 400 nikcenis No BUCOTI:

tk.geometry("500x400")

3ayBax, L0 PO3Mipy 3a4at0TbCA B 1ankax, Po3ZineHi CMBOJIOM X.
Takox o napameTpa LibOro MeToAy MOXHa AoAaTw BIACTYNW 3/iBa
Ta 3Bepxy Bij Kpato ekpaHa. Tak, akwo Bigctyn 3nisa 200 nikcenis, a Big-
ctyn 3Bepxy — 100 nikcenis, cHTakcuc byae TaknMm:

tk.geometry("500x400+200+100")
BiacTynu BikHa 3niBa Ta 3Bepxy 3anu1cyroTb NiCA 3HaKIB +.

Y € 0AHAaKOBUM pPO3MILLLEHHA NoYaTKy KoopAau- X
HaTy rpa¢giuHMx BikHax moaynis turtle Ta tkinter? 0,0

Hi. Ha BigMiHy Big rpa¢iuHoro sikHa turtle i BikHa
cueHun B Scratch, NOYaTOK KOOPAWMHATHOI MAOLMHN
BikHa tkinter micTUTbCA y 1IBOMY BEPXHBOMY KYTi. y

Ans yoro npusHauYeHUA meTopg place i AKMIA NOro CUHTaKcKc?

3a gonomoroto metozy place BCTaHOBMOWOTL MicLe po3TallyBaHHS

CTBOpeHOro ob'ekTa y BikHi, 3ajato4u KOOPAVHATL MOro BEpXHbOI NiBOI

BEpLUNHWN.

Hanpuknag, ansa po3tawysaHHsA kHonku button? y Touui 3 koopauHa-

Tamu (200,300) BUKAVIK MeTOZY MaTUMe TaKuii BUrNsiA:
buttoni.place(x=200, y=300)

3ayBax, WO ANS BUBEAEHHS KHOMKW Y BiKHI foCTaTHLO MeToay place.
MeTog pack pa3om i3 MeTozom place BUKOpPUCTOBYBATU HEMOTPIOHO.

fiK 3apaTW BNacHI po3Mipuv gna KHONKW?

[Ansa BCTaHOB/NEHHS B/ACHNX PO3MIpPiB BMKOPWCTOBYHOTb MapaMeTpu
width i height, 3HayeHHsAMUK AKKX € LWUMPKUHA | BUCOTa BiAMNOBIAHO.
Hanpuknag,

button1.place(x=200, y=300, width=80, height=40)
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Lilo Take TeKcToBEe none? Ve - o x|
TekcToBe none — Le 06'ekT, NpU3HaYeHWA 4NS BBe- TexcToBe
AeHHSA kopucTyBadeM TekcTy. [na gojaBaHHSA Tek- noie_l
CTOBOrO M0JI8 BUKOPUCTOBYHOTb TakW CUHTaKCUC:

ent=Entry() Tovsimen|
Hasga o6'ekta ! 5K0HCprKT0p

SIK oTpMMaTI gaHi, AKi BBIB KOPUCTYBay Yy TEKCTOBE NoJie y nporpami?
3a goromoroto MeToAy get MoXKHa oTpUMaTy AaHi 3 eleMeHTa KkepyBaHHS.
Ocb npuknag Buknvky uboro Metogy: ent.get().

AIK 3UennThCA TEKCTOBI pAAKW Nig yac BUBeAeHHA?
Pszku, AKi HeoBXiZHO 3UenUTY, 3aMNMCyTbCS Yepes KoMy B koMaHai print:
print("MpueiT".ent.get())
AK npubpatn npo6inm MiX pagkaMmu, WO BUBOAATLCA OAHIE
KoMmaHgoto print?

MoTpibHO B KOMaHAY print gonncaTn nepeg 3akpyBHOK AYXKOH napa-

MeTp sep="". Hanpwviknag,
print("MpueiT"ent.get()."".sep="")

MEPEBIP CEBE 3HAHHS — AHA/I3 — CTBOPEHHS — BAACHI 4Y MKW

T 1. AK Ha3VBAETHCS KOHCTPYKTOP TEKCTOBOrO MONS?
| 2. flkuM METOOM CTBOPHOETLCS BiKHO 3a4aHNX po3MipiB?
3. flk oTpMMaTV AaHi, BBeAeHi B TeKCToBe none?
4. [le po3MiLLyETbCA MOYATOK KOOPANHAT Y BikHi, CTBOPEHOMY 3a A0-
nomoroto mogyns tkinter?
5. lns yoro npusHa4yeHo napameTp sep y komaHgi print?

&

6. MpoaHanisyin HoTMPLN PpparMeHTH Kogy:

tk.geometry("300x200")
btn=Button(text="lpueiTanHa", command=click)
btn.place(x=150,y=100,width=100,height=35)
name=Entry()

name. place(x=25,y=100,width=110,height=35)

tk.geometry("300x200")
btn=Button(text="MpueiTaHHa", command=click)
btn.place(x=150,y=100,width=100,height=35)
name=Entry()

name. place(x=25y=100,width=110,height=35)
ent=Entry()

ent. place(x=25,y=30,width=110,height=35)
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tk.geometry(“100x150")
btn=Button(text="MpwusiTarHHa", command=click)
btn.place(x=150,y=100,width=100,height=35)
name=Entry()

name. place(x=25,y=100,width=110,height=35)
ent=Entry()

ent. place(x=25,y=250,width=110,height=35)

tk.geometry("3200x200")
btn=Button(text="TpusiTaHHa", command=click)
btn.place(x=25,y=100,width=100,height=35)
name=Entry()

name. place(x=150,y=100,width=110,height=35)
ent=Entry()

ent. place(x=25,y=30,width=110,height=35)

AKniA i3 HUX BUBOAUTL 306paxeHe BikHO?

"tk = O X

lMpuBiTaHHA |

T 7. BukoHaii 3aBaaHHs B e-gogatky (11.1).

8. Hanvwwn nporpamy, y sikiin kopucTyBadeBi noTpibHo byse BBECTU
Tpwu cnoBa: Cnogo 1, Choso 2, Cnoso 3.

Micna HaTuckaHHS KHomnKy «Bnepeg» MatoTe BUBOANTUCHA TPU peyeH-
H$ 3 BBEAEHNMW KOPUCTYBayYeM C/10BaMu.
Hanpuvknag: BHoui meHi HacHunocsi — CnoBo 1. CborofHi 3a BikHOM
3'aBuBcs — CnoBo 2. Ha cHigaHok meHi nogann — Cnogo 3.
TekcT peueHb MOXeLL NPUAYMaTX CaMOCTIHO.

Morpaii 3 ogHOKNACHMKAMW / OAHOKNACHULIAIMA Y TpY: 3anycTu npo-
rpamy Ha BUKOHaHHS i MOMpoCK Apyra 4 NoApyry BBECTU TPU C/10Ba,
He pPo3KpMBatoUn 3MICTY peyeHb, Wo byayTb BusoantUcs. MoTim Ha-
TUCHW KHOMKY «Bnepea», i pasoM npoymnTalnTe TEKCT, L0 BUNLLOB.

o) 9. fki nepeBary BUKOPUCTaHHS TEKCTOBOFO MONA ANS BBEAEHHS
KOpUCTyBa4veM AaHuxX MopiBHAHO 3 KOMaHAoo input?
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§12. Hanwuncn Ta 306pakeHHS

Ha o kopucTyBay 3BepTae yBary Hacamnepeg,
KONV BiKpUBaE HeBiAOMYy Nporpamy?

MpoaoBXMMO yaocKoHaNoBaTK Hally nporpamy npusiTaHHs. KopucTy-
Bay, SKWI 3anycTUTb Nporpamy BrepLle, MOXe He 3po3yMiTW, 4NS 4Oro
npv3HaveHe TekcToBe nose. LLo6 HagaTv koprcTyBadeBi nigkasky, CTBO-
pvmMo Hanuc. Kpim Toro, 6yge HabaraTo Kpalle, AKWO nporpaMa BvBO-
AUTMMe TeKCT NPUBITAHHS Yy CBOEMY X BikHi, a He y BikHi koHconi Python.
A e uikaBille 6yae, KOAW NOPYY 3i CIOBaMU NPUBITaHHS BVBOANTAMETHCS
BiANOBigHE 306paXeHHS.

@ BikHo KkoHconi — ye gikHo, sike 8idKpUBIEMLCA Nid vac 3anycky IDLE
Python. ¥ Heomy @ mekcmoeomy dopmami eidobpaxcaromecs pesyaema-
MU 8UKOHOHHA NPO2PaMU i NO.idoMAEHHSA NPO NOMUSIKU.

3aBAaHHA Ne 1

€ BikHo po3mipom 150 x 100 nikcenis. MoTpibHo 3a 50 NikceniB Big HAXKHLOTO
Kparo Ta Mo LieHTpY BikHa B ropy3oHTaIbHOMY BUMIpi BUBecTW Hanuc «[po-
rpamyBaHHs». [loBxuHa Hanncy — 100 nikcenis, Bucota — 20 nikcenie.

Y HaBegeHOMY HuX4e KOAI Meplinii pagok — e CTBOpeHHs1 o6'ekTa-
Hanucy Ibl. lpyruin pagok kogy — ue meTog place, Lo HiuvM He Bigpi3-
HSAETBCS Bif aHaNorivyHoro MeToAy ANA KHOMKW abo TekCTOBOro Moss.
[lonoBHW Ueln psAoK, BKa3aBLUW X Ta Y — KOOPANHATL BEPXHbOro NiBOro
KyTa HeBVAWMOI paMK/ HaBKOIO TeKCTy Hanucy. lobepu Taki 3Ha4UeHHS,
06 BMKOHYyBanacs yMoBa 3aB/jaHHS.

Ibl=Label(text="TTpunsiT")

Ibl.place(x= Y= width=100,height=20)
150 . . .
< > CBoto BigNoBiAb Nepesip
5 - S Ha NpakTuLi.
X
100

100 y”w?”l"lrporpar;iyaaﬂﬁﬁf 20
o oo CepejuHa BikHa
50 | no ropusoHTani

=
1 -l

-
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3aBgaHHA Ne2 [_]

Y nporpami npuBiTaHHs, KOPUCTYIOUNCH PyBpL1KOIO «3anUTaHHS-BiAMNOBI4j»:

1. 3MicTn TekcToBe noJsie NpaBopy.

2. [logal Hanuc i3 TekcToM «Bale im's» 3n1iBa 6ing TekcToBOro Noss.

3. (TBOpW LWWe 0AWH Hanuc ANS BUBEAEHHSA B HbOMY TeKCTY MpUBITaHHS
nicnf HaTUCKaHHA KHOMKW.

7o —— = Hanuc 2, uo BuBognTL Nicns
Hanwuc 1 . — HaTMCKaH}-lﬂ. KHOMKK TEI((IZT,
- Baweima:  AHApIA 3YenneHun is ABOX pﬂAKIB:
’ PALOK 3 TEKCTOBOIO Nons
MpWBITaHHA i

"

, 3 AHEeM HapogxeHHsa!"

AHAPIRA, 3 AHEM HApOIKeHHRA! g

3aBAaHHA Ne 3

[nsa Toro, Wob BCTaBUTY 306paxeHHs y BikHO Mporpamu, MoTpibHo:

1. CrBOpWTI Ta po3TallyBaTL y BikHi MOA0THO.

2. 3aBaHTaXWTW Ta NPUCBOITX NEBHI 3MiHHI came 306paeHHs 3 daliny.
3. Po3MicTnTV 3aBaHTaxeHe 306paXeHHs Ha MoMOTHI.

Po3rnaHb yBaXHO Ko4 ANS BCTaBNeHHS 306paxeHHs. Cnpobyi NosicHUTY,
fIKe MPU3HaYeHHSA KOXHOro pajKka Koy Ta napameTpis Y HbOMy, BUKOPUC
TOBYHOU U ONNCAHWI BULLIE aATOPUTM.

c=Canvas(tk,width=250,height=250)
c.pack()

p=Photolmage(file="|.png")
c.create_image(25,25,anchor=NW,image=p)

3aBAaHHA Ned4 [ _| = %
KopucTytounck pybpukoro «3anutaHHsA-BigMoBiI- Boweivss [Onerva

Ai», BHECK y nporpamy «[puBiTaHHA» Taki 3MiHW: .

1. Po3wwp BikKHO mporpamu no BepTuKani 4o ]

600 nikcenie. OneHEa, 3 AHEM HAPOAXEHHS!
2. Cteopu nonoTtHo po3mipom 400 x 350 nikce- !
niB i po3MicTu Noro nig BiTanbHUM HaNWCoM.
3. [logain kog BYBEAEHHS 306paxeHHs 3 daii-
ny, AKNA Mae 6yTn 36epexeHni y Til ca-
Miin nanyi, wo i ¢aitn nporpamu.
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3AMUTAHHA-BIANOBIAI

AKi € HanoLWMpeHili eneMeHT KepyBaHHA?

HainowupeHilwi eneMeHTH KepyBaHHs, LL{0 BUKOPUCTOBYOTbCS B Python:

BigobpaxeHHs

EnemeHT KoHcTpykTOp y BikHi [pr3HaveHHA

Hanuc Label Text HlABOpakeRHr TekeTy
Y BiKHI

TekctoBe none | Entry BBEACHHA Ta peaary-
BaHHA TEKCTY

KHonka Button OK | 3anyck GyHKui

Baratopsiakose BBeaeHHdA Ta peaary-

Text BaHHA 6aratopaakoBo-

TEKCTOBE rone

ro TeKcTy

Bubip ogHoro i3 3anpo-

Mepemukay Radiobutton @ Nepumit
MOHOBaHMNX 3Ha4YeHb
Bubip ogHoro abo
Mpanopelb Checkbutton W Mepunii AeKinbKox i3 3anporno-
HOBaHMX 3HauYeHb
; [Liepuay Bubip enemeHTa
Cnncok Listbox |Bpyrvia O9Ip
|Tperiia 3i cnncky

3 enemMeHTIB KepyBaHHS CKJ1aZaeTbCs iHTEpOEric KopucTyBada nporpa-
mu (aHr. User Interface, Ul).

M

LLlo TaKe TEKCTOBWUIA HANMUC i AIK AOr0 CTBOPUTI?

TeKcTOBUIA HaNnUC — Lie 06'eKT, NpU3HAYEHWN AN BUBEAEHHS TEKCTY
Y BiKHI nporpamu.
Ansa foaaBaHHSA HaNVCy BUKOPUCTOBYHOTb TakWi CUHTAKCUC:

Ib=Label(text="TekcT, akun noTpiéHo BuBeCTH")

A
|

TekcT, Wo Bi,q06pa>|<aTmmeTbc9
B Harmuci

A A
Has3ea . L. KoHcTpykTOp
ob'exTa
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LLlo6 Bifo6bpasvT cTBOpPEHU Hamuc V& = & %
Yy BiKHi, MOXHa BUKOPUCTOBYBaTUTICaMi  Hanuic 1
MeTOAW, LU0 M ANA KHOMKNA U TEKCTOBO-  — |~ Dawes

ro nons, Hanpuknag metoz place. Ane
noTpibHo nam'ATaTy, Lo KOOpAWHa-

MpuBiTaHHs MpolljaBaHHa

TU X Tay B LIbOMY MeTOAi — Lie KOOpAW-
HaTV NiBOro BEPXHBOIO KyTa HEBUAVIMOI paMKW, ika OTOYYE TeKCT Hanucy.

AIK y Hanuci BUBeCTU AaHi, AKi BBIB KOPUCTYBay y TeKCToBe nose?

Ak

AK

3MiHHa, Lo ofep-  ®yHKLis

Tpeba BMKOPUCTaTN KOHCTPYKTOP HaMMCy Ha KLWTanT 306paxeHoro.
Lbl2=Label(text=ent.get())

BMBECTW B 0AHOMY HanUCi KinbKa TEKCTOBUX PAAKIB?
MoTpibHO B KOHCTPYKTOPi Hanucy 34enuTW Ui PSAKM 3a AOMOMOro

CYMBONY +.
Lbl2=Label(text="TpuaiT, "+ ent.get()+"!")

BUBECTU 306paXkeHHs y BiKHi nparpamn?
BMBe,quHs:l 306pa)KEHHFI y BiKHI Nporpamu nogiéHe Ao TOro, AK XyA0X-
HUK CTBOPIOE KapTUHY Ta PO3MILLYE i1 Ha CTiHI.

1. NoTpibHO nigroTyBaT Micue, Ae poO3MiWlyBaTUMeTbCA KapTWHa.
Y Python — ue enemeHT kepyBaHHs Canvas, L0 nepeksiajaETbCs
AK «MOAOTHO®, X04a BiH 6inbl NOAIBHWA A0 CTiHW, Ha AKIA MOXHa
BMBILLYBATW KapTUHW.

Mporpamict y Python XYLOKHUK
KOHCprKTop

canvas= Canvas[tk width=400,height= 350)

* A
Ha3Ba Ha3Ba 3ajaHHs  3ajaHHst
NnonoTHa BiKHa WNPUHA BMCOTI

[ns po3TawyBaHHs CTBOPEHOro NOA0THA Y BiKHIi MOXHa BUKOPKCTOBY-
BaTV MeToga pack a6o place.

2. [lani cTBOprOEMO caMy KapTUHY, TOBTO MPUCBOKEMO MEBHIil 3MiHHIl 30-
6paxeHHs 3 daliny, AKM1iA MaE MICTUTICS B TilA ke nanyy, Lo 1 nporpama.
MporpamicT y Python XYBOXKHVIK
p =Photolmage(file="l.png")
A A A

XYE 3HaYeHHs  3aBaHTaxeHHs Ha3sa panny
306paxeHHa  306paxeHHs 306paxeHHs
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3. Po3MilwjyemMo KapTVHY Ha CTiHi — BUBOAVMO 306paxeHHs B TOYL|j
3 KOOpAWNHaTamu, L0 BUMIPHOKOTLCA Bif NiBOro BEPXHbOro KyTa ene-
MeHTa KepyBaHHs Canvas.

Mporpamict y Python XYAOKHUK
NapameTp, Lo BU3HaYaE, A0 AKOI TOUKN g ‘1|
Hasgg M@ 306paXeHHi Np1BA3YBaTUMETHCA TOYKA N | [
“nonotHa MO/I0THA i3 BKA3aHNMI KOOPANHATaMM ‘ k‘
Y Y SISl
c.create_image(50,50, anchor=NW.image-= p) ~'t§*
A A A
Metoz KoopanHaTu Touku 3MiHHa
BUBEJEHHA Ha MNONOTHI i3 306paXeHHAM
306paxeHHd

[lonotHO —
aHanor cTiHW

Po3milLeHe
306paxeHHs

OTxe, ANS BUBeAEHHA 300paxeHHs y BikHIi MOTpibeH ko4, Wo MoaibHNN
[0 HaBeAEHOr 0 HXYe.,

1. CTBopeHHs o6'ekTa TNy Canvas —
Le 9K NigrotoBKa CTiHW.
\J
c=Canvas(tk,width=400,height=350)
c.pack()
» p=Photolmage(file="fl.png")
c.create_image(50,50, anchor=NW,image=p)

2. [prCBOEHHS 3MiH- 3. BuBogvMo 306paxkeHHS 3i 3MiHHOI
HilA 306paxeHHs B 06'ekTi TNy Canvas — BUBILLYEMO
3 paliny — roTye- KapTUHY Ha CTiHi.

MO Camy KapTUHY.
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Il & fsiEiEes Aakaii s asnrhai il ora i srastas s aad
”,I.f,c.@ O3Hadae napaMeTp anchor METOAY Create_Image:

3HaueHHs napameTtpa anchor=NW Bkasye, w0 ko-
OopAvHaTU X, Y BIAMOBIAAaOTb /1IBOMY BEPXHLOMY
KyTy 306paxeHHs. North West — niBHiuHni 3axig.
3BMuaiiHo, Wo napameTtp anchor moxe Habyeatn |W  Center
A IHW WX 3HaYeHb.

Ha pucyHky mokasaHo Moro MOXAWBI 3Ha4YeHHA |sy S

NW N NE

SE

Ta BIAMOBIAHI TOUKN NPUB'A3KN.

3ayBaxuMo, Lo AKLo aprymeHT anchor sigcyTHii,
TO Lie O3Ha4ae NpPUB'A3Ky 40 LieHTpa 306paxeHHs.

NMEPEBIP CEBE  3HAHHSA — PO3YMIHHS — AHANI3 — CTBOPEHHS — BIACHI AYMKY

5 1. Ak Ha3MBAETbLCA KOHCTPYKTOP HaMMUCy i AKWiA CUHTAKCKC OTo CTBO-

pPeHHA?
2. flk po3TallyBaTi Hanuc y BikHI?
3. Ak cTBOPUTM Ta po3TalLyBaTV NOMOTHO Y BIKHI?
4. flk BMBeCTW Ha NONOTHI 306paxeHHs 3 dpariny?

5. MNosicHn NMPEPU3Ha4Ye€HHA KOXHOI 3 TPbOX KOMaHZ4, 3a ACMNOMOror

AKX Y BiKHi mporpamu BUBOAWNTHCS 306paxeHHs.

no LeHTpy BikHa. Po3mip BikHa — 200 x 200, cmanavka — 100 x 1
smile_image=Phaotolmage(file="smile png")

canvas.create_image(100,100,image= smile_image)
canvas.create_image(50,50,anchor=NW,image= smile_image)
canvas.create_image(50,100,anchor=W,image= smile_image)
canvas.create_image(100,50,anchor=W,image= smile_image)
canvas.create_image(50,50,image= smile_image)
canvas.create_image(100,100,anchor=NW,image= smile_image)

7. flki koopawHaTK MoTpibHO Aonuca- fu« - O X
TN Yy KOAI BUBEAEHHS 300paxeHHS
MaLUMHW, L0 po3TalloBaHa Mo HxX- —
HbOMY Kpato BikHa Ta no LeHTpy Bij- [ 0 ~
HOCHO ocCi X? BricoTa 306paxeHHs Ma- St/
wimHM — 100 nikcenis. -

. 6. Ykaxu BCi pagku KoAy, 3a OMOMOror KX cMainuk byse BuBeseHo

00.



i®)

Posain Il. Anroputmun Ta nporpamu | 109

from tkinter import * e = 5=
tk=Tk()
canvas=Canvas(tk.width=400,height=200)

canvas pack() m
car_image =Photolmage(file="car.png")

canvas create_image([” .[ ,image=car_image)

8. MpoaHanisyi Tpn dparmMeHTU KoZy:

c=Canvas(tk,width=250,height=250)
c.pack(]

p=Photolmage(file="flowers.png")
c.create_image(25,25,anchor=NW,image=p)

c=Canvas(tk,width=250,height=250)
c.pack()

p=Photolmage(file="flowers.png")
c.create_image(25,25,anchor=N,image=p)
c=Canvas(tk,width=250,height=250)
c.pack()

p=Photolmage(file="flowers.png")
c.create_image(25,25,image=p)

YcTaHOBW BiANOBIAHICTb MixX $parmeHTaMum Kogy Ta BikHamu nporpam,
Lo HUMW CTBOPIOOTLCA. [oAcHN cBi BUGIp.

{
=
» 5
: ' A
‘i';?r 2 _,t

9. BukoHall 3aBaaHHs B e-goaatky (12.1).

10. [lonoBHW Nporpamy rMpuBiTaHHSA LLe OAHIE KHOMKO. Y pasi Ha-
TUCKaHHS Pi3HVX KHOMOK MakTb BUBOANTUCA Pi3Hi 306paxeHHs.

11. Yomy 306pakeHHs1 BUBOAWTBLCS He OAHIED KOMaHZO, a Tpboma?
Y oMy fOLiNbHICTE BUKOPUCTaHHS KOXHOT i3 LiMX KOMaHZ okpemo?
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§13. CnuckKkm

Yum nogibHe | UMM Bigpi3HAETHCA BUKOPUCTAHHS
CMUCKIB Yy NOBCAKAEGHHOMY XUTTI, y TEKCTOBOMY
peAakTopi Ta B NIporpamyBaHHi?

Ak pobpe, Lo AeHb HapoaxeHHs — He €guHe cBaTo! | gobpe byno 6,
akbV Halla nporpama jasana MOXAVBICTb BUBUpaTL sikecb i3 cBAT. Tox
Aoaamo go ii iHTepdelicy Le 0AUH enemeHT KepyBaHHS — CMKCOK i3 nepe-
nikom cBeIT. KopurcTyBay 3Moxe B1nbpaTtvi 0ANH 3 eNeMeHTIB CNNCKY 1 0TpU-
MaTu BiANOBIAHE NPUWBITaAHHS.

3aBgaHHA Ne 1

KopucTyrounce pybpukoro «3anutaHHA-BIANOBIAI», cnpobyil ykasaTw,
Lo MOTPibHO gonncaT B KOXHOMY PSAKY KOAY ANA BUBEAEHHS CIUCKY
y BiKHI nporpamu.

lbox=[ (height=])

Ibox.| (END, " " 3 IHEM HapoDKeHHs!
Ibox | 11 ) 3 HoBuM pokom!
lbox. [[ N " 3 8 BepesHsl

Ibox| Ix=278y=5D)

3ayBax, LLj0 NOPAAOK, Y AKOMY AOAAt0Tb €NeMEHTW CrIUCKY, BaX/IMBMNA!

3aBgaHHA Ne 2 [ _]

Biakpuin daiin nporpamu 3 nonepesHeLoro ypoky. BuikoHaii y HboMy Taki 3MiHU:
yCTaHOBU LWNPUHY BikHa nporpamu 500 nikcenis;

3MiHUW KOOpPAWNHATK Yy MeToax place 3rifHo i3 3a3Ha4eHMUN Ha PUCYHKY
AaHUMMW;

Aojain Hanuc «BiTaHHs» y BignoBiAHOMY MicLi BiKHa;

A0AaiA CNNCOK i3 Ha3BamMu TPbOX TBOIX HayN6AeHILLNX CBAT.

®

®

200 300
45 "BrraHHn
75 |-mmmeneeenn Ba me”‘m" ......................... s ewrep O
i 3 HoBum poxom!
3 8 bepesHal

1 5 O _________________________________ SobpaseHHs Ha MACTIBKY
MpuBiTaHHA
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3aBAaHHA Ne 3

HwxueHaBegeHWIA ¢pparMeHT KoAy Bigobpaxae BubpaHUl enemeHT
cnucky B Hanuci. Hasea Hanucy B uboMmy kogi — Ibl, HasBa cnncky — box.

select=box.curselection()

Ibl.config(text=box.get(select)) P B
Cnpo6yii BigNOBICTM Ha Taki 3annTaHHs:
1. Ans yoro npusHaveHuii meToa curselection()?
2. o 36epiraeTbcs B 3MiHHIN select? @
3. [nd yoro npusHaueHuin meToy get? RSy
4. Ansa yoro npusHadeHnin meto config? 2 henevenrenvery

f & - o *

BiTaHHs

3aBaaHHA Ne4 [_]
Bawe in'a: Onexka £ pOEE

3MiHW cTBOpeHy B 3aBAaHHi Ne 2 npo- .
rpamy Tak, LWob nicna subopy nes- g
HOro CBATA 3i CNNCKY Ta HaTUCKaHHS s

kKHomkw «[puBiTaHHSA» Yy Hanwuci Nig
KHOMKOM Bigo6paxanocs npusiTaH-
HS i3 yum cBaToM. [puBITaHHA MaE
MICTUTU BBEeHe B Noi iM'd, C1M-
BOJ «,» Ta BUBpaHe y Cnvcky CBATO.

Onerka, 3 AHeM Hapoa®eHHA|

3AMMUTAHHA-BIANOBIAI

lilo Take cnUCcoK i AK AOro CTBOPUTU?

CAUCOK — Lie eNeMeHT KepyBaHHS, L0 CKajaETbCs 3 TEKCTOBUX PAA-
KiB, sIKi MOXe 0BupaTV KOpUCTYBau.
Ansa gopaBaHHSA CNVCKY BUKOPWCTOBYOTb TakWiA KOA:

IM'A 3MIHHOI, LLIO MiCTUTb Kinbkictb enemenTis, Wo 6yayTh
0B6'EKT-CNNCOK Bi40o6paxaTucs y cnmcky

v v
Ibox=Listbox(height=4) ¢ - o x
A
KoHcTpyKTOp CNUCKIB Mopi pory

o |suma
Ans posTallyBaHHS CNCKY Y BiKHI Nporpa- secra
MW, 9K | ANA HWWX eNeMeHTIB, BUKOPMWCTO- s '\
BytoTb MeToz place. Cnucok Bigpasy nicns

CTBOPEHHS Byae NOpoXHiM. Cnmcok
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Ak foAaTH ENEMEHTH 40 CTBOPEHOr0 CNUCKY?

[ns fopaBaHHs A0 CMWCKY €/1eMeHTa, WO MaE, Hanpukaag, 3Ha4eHHs
«0CiHb», BUKOPUCTOBYIOTb TaKMii KOA:

IM' 3MIHHOI, LLO MICTUTb 3HaueHHs efemMeHTa § - o X
0B'EKT-CMUCOK cnuncky
e . L S TMopu poxy
Ibox.insert(END, “ociHb" mima
- BeCcHa
+ ll lniTo
MeTog BcTaBneHHss MicLe BCTaBNeHHS locine ‘\
€IEMEHTIB CMINCKY eJIEMEHTIB (Y LibOMY

BUNAAKY — B KiHLi CrIACKY) EnemeHT cnivcky

3amicTb 3HadyeHHss END y nepwomy napameTpi metogy insert moxHa
BKa3aTu/ HOMep eNeMeHTa CINCKY, Nepes k1M BCTaBAATUMETbCA HOBUIA
enemMeHT.

© Yzoca!
Hymepayis enemeHmie cnucky no4uHaemscs 3 0.

Sk 3HaueHHA BU6paHoro enemeHTa cnMcKy Bigo6pa3snTK y BiKHI npo-
rpamm?

CnoyaTtky 3a gornomoroto MeTogy curselection() notpibHo oTpumat
Homep BMBpaHOro enemeHTa Ta NPUCBOITY NOTO AKINCH 3MIHHIN.

3MiHHa, LU0 OAepXYE MeTog, Lo BU3Ha4aE HoMmep
3Ha4eHHs HoOMepa efleMeHTa obpaHoro enemeHTa
v v
select=Ibox.curselection()

A
M1 cnncky

Ockinbkn Hymepauis enemeH- |7«
TiB CNACKY NMOYnHaeTbes 3 0, - BiTarrn
TO ANA HaBeAeHOro Npuknaay UL

select=2.
MNpuBiTaHHA

Micns yboro 3a gonomoroto meTody get 3a 36epexeHnM HomepoM oTpu-
MYEMO TEKCTOBUIN PAAOK, LLO MICTUTb BUOPaHWIA enemMeHT CrnCKy, Hanpu-
knaz Ibox.get(select). Mloro MoxHa BUKOpMCTaTI B KOHCTPYKTOPI Hanucy.
Hanpuknag, Ibl=Label(text=Ibox.get(select)).
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IM'9 3MiHHOI, WO MICTWUTb e ~ o x
0B'EKT-CNUCOK .

* i Baweiws: |Onen@ 3.;'_.|HEM HBPOFP“E'HHF'!
3 NOBYM POKOM:
Ibox.get(select) L
+ ' MpuBiTaHHA
3MiHHa, L0 MICTUTb HOMEp

0bpaHoro enemeHTa CNncky s i

AIKMIA MeTog Aae SMOTY SMIHUTI BMICT y)ke CTBOpeHOoro enemMeHTa Kepy-
BaHHA?

Lle meTog config, e4HMM NapamMeTpoOM SIKOrO € HOBUI BMICT.

Ibl2=Label(text="") ————> CTBOpEHHS NOPOXHBOro Hanmcy
Ibl2.place(x=75, y=150) » Po3TallyBaHHA HanUcy Y BikHi
Ibl2.config(lbox.get(select)) — 3amiHa Tekcty B Hanwuci Ibl2

MEPEBIP CEBE 3HAHHS — AHAJIIZ — CTBOPEHHS — BNACHI Y MKM

S

~
( !
2

1. Ik Ha3VBa€ETbCSH KOHCTPYKTOP CMMCKY i IKUIA CUHTaKCUC NOTro BU-
KOpUCTaHHSA?

2. 3a AOMOMOTOI0 AKVX METOAIB MOXHAa po3TaLlyBaTy CrMCOK Y BikHI?
3. flk oTpumaT HoMep BLMOpPaHOro eneMeHTa Crmcky?

4. MNpoaHanisyin HaBeeHWIA HXYe PAZOK KOAY i CKaxu, ki 3 BMKO-
pUCTaHWNX Y HbOMY Ha3B Ta IMEH He MOXHa 3MiHIoBaTW, a aKki npo-
rpamMicT MoXe BU3HaYaTV Ha BAacHWUA poscya.

" o

Ibl2.config(text=ent.get()+", "+Ibox.get(select))

5. BukoHain 3aBgaHHsa B e-gogatky (13.1).

6. Jogalh o BikHa CTBOpeHOi Ha ypoui nporpamu LWe OAWUH Cnu-
COK. 3 HBOro KOpucTyBad Mae BUOUpPaTV Ha3BY 306paxeHHs, ske
BMBOAVTUMETBCA MiCAS HaTUCKaHHA KHOMKW «[puBiTaHHs». o6
BMKOHATW Lie 3aBAaHHS, Npuragai yMmoBHuiA oneparop if, akuii Bu
BYBYaNN MUHY/IOTO POKY.

7. Yim nogibHe | UM BiAPI3HAETHCH BUKOPUCTAHHSA CAMCKIB y No-
BCAKAEHHOMY XWUTTi, y TEKCTOBOMY peAakTopi Ta B nmporpamMy-
BaHHi?
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§14. BUKOpUCTaHHA NepeMuKadis.
[No6anbHi 3MiHHI

Ana voro NoTpi6Hi rno6asibHi 3MiHHI?

Y rpadiuHomy iHTepdeiici, kpiMm cnnckie, € barato iHWWX eneMeHTIB
KepyBaHHS, L0 Aal0Tb KOPWUCTYBayYeBi MOX/IMBICTbL BUbopy. Hanpuknag,
nepemMukadi — Le Kpyrai «KHOMKW», 3a JOMOMOrO AIKMX MOXHa BUbpatn
OAVH BapiaHT i3 Kinbkox. Y Hawwiin nporpami 3a ix gonomorot Mu 6yaemo
BKa3yBaTW, Ske 306paxeHHs BUBOANTMMETHCS Ha BiTaNbHI ANCTiBL.

Mepemukay CTBOPIOETHCA 3a A4OMOMOro KOHCTpykTopa Radiobutton,
a po3MiLLyETHCA 3a AONOMOro MeTogy place 3a TakMm camim anropuT-
MOM, SIK | BXe Bigomi Tob6i kHoMKa, cnmcok Yn Hanuc. Hanpuknag,

r=Radiobutton(text="Nepwni nepemukay”)
r.place(x=100,y=100)

3aBgaHHA Ne 1 [ _]

Biakpuin dain nporpamu 3 nonepeaHboro ypoky. loga y Hoomy:
* Hanwuc «306paxxeHHs Ha INCTiBKy» po3MipoM 135 x 30;

* nepemukadvi 3 imeHamu rbt1, rbt2, rbt3 ta nignucamu, wo signosiga-
0Tb 306paxeHHaM, Hanpuknag «TopTs», «Menzax», «KBiTw».

Po3micTv Ui enemMeHTW KepyBaHHA Ha Till camill BepTUKanbHIA NiHii,
Wwo i Hanuc «BiTaHHA» Ta CNCOK CBSAT, @ Hanuc «306paxeHHs Ha NNCTiB-
Ky» pO3Tallyin Ha Tili camiil ropu3oHTaNbHIl AiHii, Wo i KHonky. BigcTaHb
MiX nepemukadamm no sepTturkani 3pobum 30 nikceni..

BiTaHHA

{3 [IHeM HapofpKeHHs!
i3 HoBum pokom!
{3 8 bepesnsl

Balle iM's;

306paXkeHHA Ha NCTIBKY
MNpuBiTaHHA i

L+ KBiTn

i Topr

(“ Mezax
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SKLLLO TV 3anyCTULL CTBOPEHY Nporpamy, To NOMITULL, LLIO NepemMuKadi He-
MOXIMBO obupaTu. LLLob cTBopuTY NOBHOLUIHHI NepemMukadi, NoTpibHoO:

1. CTBOpPUTW LiNOYNCNOBY 3MIHHY 471 36epeXeHHs NopsiAKOBOro Homepa
BM6paHoro nepemukada. Hanpuknag, var=IntVar() (var — im'a 3miHHoI).

2. [lopatv f0 KOAY CTBOPEHHS KOXHOIO Nnepemukada napametp variable,
AKOMY MPUCBOITA iM'A LLiET 3MIHHOI.
3. [loaaTvi Ao koay CTBOPEHHsI KOKHOrO Nepemikada napameTp value. Voro
3HaYeHHsM Byge umncno, Wo igeHTVdiKye nepemmkay. ¥ pasi Bnbopy Kko-
pUCTyBaYeM Mepemyikada Lie YMCi10 NPUCBOKBATUMETBCSA 3MIHHIN var.

Hanpuknag,

rbt1=Radiobutton(text="KsiT1", variable=var, value=1)

BHecw B Koz onucaHi 3miHn,
3anycTn nporpamy i nepe-
KOHalcs, Wo nepeMumkadi
Tenep MoXxHa obupatu.

3aBAaHHA Ne 3

Bawwe ima:

MpuBiTaHHA

BitanHa

3 AHEM HapopierHs!
3 Hosum pakom!

3 8 bepesnal

3obpaskeHHR Ha MACTIBKY |

" Keitn
* Topr
" TMeizax

Hawa meTa — nicns HaTUCKaHHS KHOMKW «[pUBiTaHHSA» BUBECTU T€ UK
iHWe 306paxeHHs 3anexHo Big BMGoOpy nepemukadva. JonoBHW anro-
PVYTM BYKOHAHHS LibOro 3aB/aHHs.

1. MNepeBipUTM 3HAUEHHS 3MiIHHOI

2. 3anexHo Bij pe3ynsTaTy NepeBipky 3aBaHTaxXUTL

4,0 3MiHHOI iImg

3. BuBecTn Ha NonoTHI 306paxeHHs,

36epexeHe B 3MiHHIl

3a AOMNOMOrol AKOro ornepaTtopa MoXHa BUKOHATK KPOK 1?7

3aBaaHHA Ne 4

1. BHailgn B iHTepHeTi Ta 3aBaHTaXx A0 Nanku nporpamu Tpu ¢ainu
306paxeHb, WO iNtocTpyoTs obpaHi Toboto ceaTa. Bigkopuryii 3o0-

bpaxeHHs Tak, Wob BOHW BMiLLlyBanucs Ha rnosioTHi.

2. CkopucTaBLLNCH PYyBPUKOIO «3annTaHHA-BiANOBI4I», B 06pO6HMKY no-
Al HaTuckaHHS kHonkw «MpuBiTaHHA» peanisyin anropuTMm, Nnobysosa-
HWI y NonepesHbOMY 3aBAaHHI.
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3. Mepesip, 9k npautoe nporpama. BubpaHe kopuctyBavem 30bpaxeH-
HS He BUBOAWTLCA. Tak TPanaseTbCs TOMY, WO 3MiHHa img oKaibHa,
To6TO icHye nuwe B Mexax ¢pyHkuii btn_click. LLlonHo 3aBepLuyeThes
BMKOHaHHS Li€i dyHKLUii, 3MiHHa img pa3om 3 il 3HaueHHsaM — 306pa-
KEHHAM — 3HUKAE.

defbtn_click(): Tyt 306paxeHHs BUBOAMTLCA | Bigpasy 3HMKAE,

OCKINbKM Lie 0CTaHHA KoMaHAa ¢y HK LT
Y

's=canvas.create_image(25.180,anchor:NW,image:img)'

. LLo6 Bunpaeutn pos- /o ~ o x
MISHY TWIA HeoiK, Birarira

oronocu 3MiHHy img Balue im'a: iOﬂEHKE 3mznsapoogﬁﬂmi
K rno6anbHy, ckopuc- LWM
TaBLUNCh py6pLKOLO Mpuisitars

; v © Keitn
«3anUTaHHA-BIAMOBIA».
OneHka, 3 8 bepe3Hsa! « Topt
Tenep nporpama mMae o

npawutoBaTt K CAig.

SATMMTAHHSA-BIANOBIAI

lllo Take nepeMuMKaui i AK IX CTBOPUTW?

MepeMukaui — ue kKpyrni KHOMKY, SKi Aat0Tb KOPUCTYBaYeBi MOXAu-
BiCTb 06paTn AnLe OANH BapiaHT i3 KibKOX 3aMponoHOBaHWX.

,ﬂ,J'IFI AO0JdaBaHHA NepemMrkada BUKOPUCTOBYHTb Takni KoZ:

O6'eKT «nepemmnkay»  BnacTuBicTb Hanucy

¥ \
rbtn1=Rad|0i)utton(text= KBiTn") L2 O ”
KoHcTpykTOp e <\\
Ans posTallyBaHHA nepeMmnkadis y BikHI ,
nporpamu, K i AN iHWWX eneMeHTIiB, BA- MNepeMuKay

kopucToBytoTb MeToy place.
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SIK 3po6MTU Tak, W06 3a 4ONOMOrol0 CTBOPEHUX NepeMUKaUiB MOXK-
Ha 6yno o6upaTw BapiaHTKU?

LLlob cTBOpUTW MOBHOLiHHI Nepemukadi, ko4 AoAaBaHHA NMepemMyikaya
MOTPIBHO 3MIHWUTL Tak:
var=IntVar() # cTBopeHHs 3MiHHOI LiN0YNCNOBOro TUMy

r=Radiobutton(text="TekcT 6ins nepemuiaya”, variable=var, value=1)

o IntVar() — ¢yHkUig, Wo BU3Ha4Ya€ 3MiHHY LLiNOYNCAOBOro TUMY;

+ variable=var — 3B'A3ye 3MiHHY 3 NepeMuiKayem;

» value=1 — BCTaHOB/IOE 3HaYEHHs 3MIHHOI Var y pasi Bubopy Lboro
nepemuKada.

3BUYaiHO, WO AN Pi3HMX NepeMukadvis NOTPibHO 3ajaBaTu Pi3Hi 3Ha-
yeHHA napameTpa value. Takox 3aMicTb iMeHi var MoxHa BUKopuUCTaTK
Byab-sike iHWe im'A.

AIK 3anporpamyBaTi BUKOHaHHSA Tiel UM iHWol gii y pasi Bubopy nes-
HOro nepeMnKaya?
MoTpibHO y komaHgi if nepeBipuTV 3Ha4veHHA Tiel 3MiHHOI, iKYy 6yno
npuB'A3aHo A0 MepeMukadviB 3a AOMOMOrot0 napameTpa variable,
3anexHo Big il 3HaUeHHA NporpaMyeMo nNesHi Aii.
Hanpuvknag, y HUKUYeHaBeAeHOMY KOAi aHanisyeTbcs 3HauYeHHS 3MiH-
Hoi var, i sklWo BoHO jopiBHie 1 (BMbpaHo Meplwuin nepemukad),
TO 0 3MiHHOI photo 3aBaHTaxyeTbCA 306paxeHHs 3 panny f.png.

if var.get()==1:
photo=Photolmage(file="f.png")

lLlo TaKke noKanbHi i rno6anbHi 3MIHHI?

fo6anbHa 3MiHHa — Lie 3MiHHa, sika BUKOPWUCTOBYETHCS Yy BCiil Npo-
rpami.

JNlokanbHa 3MiHHa — Le 3MiHHa, AKa BUKOPUCTOBYETLCS /IVILLE B OAHIN
neBHIn QyHKLUII.

o6 y neBHi GyHKLii 3MiHHa cnpuiiManacs nporpamoto sk robanbHa,
noTpi6Ho B Tini GyHKLji 3anucat komaHay global im'a 3miHHOI.

£

def name():
global photo  # oronowwexHs rmo6anbHoI 3MiHHOI y GyHKLUT
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MEPEBIP CEBE 3HAHHS — PO3YMIHHS — CTBOPEHHS — BIIACHI AYMKV
1S

—

. Ak Ha3MBAETHCA KOHCTPYKTOP MepemMiKaya i SK1i CHTaKCKMC Moro
CTBOPEHHA?
. AKMMK MeTogaMuy MOXHa po3TallyBaTy rnepemmnkadi y BikHi?

w N

. Y yomy pisHMLSA MiX rnobabHOIO Ta IOKaAbHO 3MiHHO?

a -

i 4. CrBOopwm y CBOIVi Mporpami i3 3aBAaHHs 2 Lie oAgHy rpyny nepemuka-
4iB 4N8 BUBOPY CTaTi «k» abo «U» | 3anexXHO Bij BUbopy AofaBal
B0 TeKkcTy NpuBiTaHHA «LLlaHoBHa» un «LLlaHoBHW .

5. BukoHali 3aBaaHHsA B e-goaatky (14.1).

6. CtBOpU KOMM'IOTepHMIA BapiaHT rpu «KamiHb, HoxXuLj, nanip». Po3-
TalyW y BiKHi NporpaMmu enemMeHTV kepyBaHHS 3a 3paskom. Koiu
KOpWCTYBaY BUOUPAE OAVH i3 TPbOX NepeMunkadis i HaTUCKaE KHomM-
Ky «BBecTu», TBOS Nporpama Mae:
¢ 3reHepyBaTv BUNajkose 4ncio Big 1 4o 3 i 3a1exXHO Bij pesynb-

TaTy BUBECTW Nig Hanncom «Bnbip komn'toTepa» O4WH i3 TPbOX
Hanucie: «KaMiHb», «<Hoxuui» um «anip»;

* MOPIBHATK BWbIp KOpWUCTyBaya i YMCNO, 3reHepoBaHe KOM-
n'toTepoM. 3anexHo Bij pe3ynbTaTy BUBECTU O/HE 3 TPbOX 30-
bpaxeHsb i3 $palinie-3aroToBOK Ta BHM3Y BikHa OAWH i3 HanuciB:
«Tn nepemirl», «<Komn'totep nepemirly un «Hiums».

Hanpuknag, skio kopunctyBad Bubpas «HoxXuLi», a KoMM'loTep 3re-
HepyBae uucno 3 («[anip»), To Mae BigobpasnTCca MantoHoK 2.png
(HoXULi pdXyTe nanip) i Hanwc «Tu nepemirty.

Haragaemo, LWo HoXWLi piXyTb nanip, ane namaroTbes 06 KaMiHb, a na-
nip HaKpuBae KaMiHb. fKLLO BUOBIp KopuCTyBaya i kKoMn'toTepa ogHa-
KOBWIA, MaE BUBOAWUTUCA NULLe Hanuc «Hiuusay i Hiskoro 306paxkeHHs.

O Ysoza!
LLjo6 nopigHAMU 8u6ip kopucmyeaya i Komn'to- |7+ - B X
mepa, NOMPI6HO CKOPUCMAMUCSH 6KAAORHUMU | (o L cumiorepa
YMOBHUMU onepamopamu (mu ix eyue / eyuna i e
y 7 kAaci). A owiy i '
2 < Manip @\ |
LLjob 32eHepysamu sunadkoee yine Yuc/o =
8 diana3oHi eid a do b sk/1r04HO, NOMPIBHO —
niokno4umu modyse random komMaHdor0
from random import * ma enacHe 32eHepyaa- A
mu 4ucsao komaHdoro randint(a,b).

D 7. fi nepesaryt MatoTb MM106abHi 3MiHHI NOPIBHAHO 3 IOKaIbHUMI?
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§15. OnpauytoBaHHA KiS1IbKOX NoAii.
[MpoeKkT «Kanbkynatop»

h AKi LLie KOPUCHI KHOMKW T MOXKeLL

3anponoHyBaTy B KaNbKynaTopi?

Mu Bxe BYBUNAM BaraTo enemMeHTIB KepyBaHHS i TOMy roToBi CTBOPUTH
MPOEKT CrpaBXHbOro Ka/lbKyAaToOpa, CXOXOro Ha ToW, Wo BOygoBaHMiA
B OC Windows. Po3msaHemo 3aranbHWIA NpYHLMN Moro poboTu.

o« - O X

_[E] Otpumarn pesynbrar
BuganeHHs BBELEHOIO 7600 <

Yncna 3a noTpeéu = m - ‘]‘j HaTWCHYTM 3HaK «=»

L
[} Bectu nepiue yncno j Kl ﬂj‘j HaTvcHyTI 3HaK gii
EANET e
E] Bsectu apyre uncno ol =] s
VI | (A

ETan 1. CTBOopeHHsA iHTepdeicy

3aBAaHHA Ne 1

PosnnaHyin iHTepdelc kanbkynatopa: Hama-

NI Ha apkywi B KNITUHKY MakeT BikHa Mal-

6yTHbOI Mporpamu. Aol || ETTel A

1. KoxHa kBajpaTHa KHOMKa Ma€ CTOPOHY po3-
MipOM 2 KNITUHKW.

2. BigctaHb MiX KHOMKamMy Mo ropu3oHTan
i BEpTUKaNi Ta BiACTaHb Bif KHOMKM o kKpato [ | | [ |
BikHa — 1 K/liTUHKa. _I r

3. JoBxuHa Tpbox BugoBexeHux kHorok (C, =, 0)
BiANoBijae ABOM KBaZpaTHUM KHOMKaM Ta
BiACTaHi Mi>XK HUMWK, TOBTO 5 KAITUHKaM.

4. BucoTa TeKCTOBOro Nnons 415 BBEAEHHSA Y-

cen — 2 knitnHkwW. Mloro goBXuHY B1U3Hau ca-
MOCTIHO. _ T

Q
i

i

[+
Ammam
I
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3aBgaHHA Ne2 [

MpunycTMO, WO KOXHIA KNITUHLUI Ha apkywi nanepy Bignosigae

KBagpartHa gingHka po3mipom 10 x 10 nikcenis y BikHI nporpamMu.

1. 3a MakeToM KanbKynsaTopa 34ilCHN po3paxyHOK LUVPUHWN Ta BUCOTY
BiKHa nporpamu i CTBOpu Lie BiKHO.

2. CTBopu TeKkcToBe Mofe, BPaxoByHUM KOOPAMHATY MOro nisoro
BepxHboro kyTta (10,10) i po3mip BignosBigHO A0 MakeTa. Ycim ene-
MeHTaM KepyBaHHS HaZaBal iMeHa 3rifHo 3 TabauLero 3 HaCTYMNHOI
CTOPIHKM.

| o L | o] [y
0,0 A

10,10

¥ <

e

en

ow

A
Y

?

3. KopucTyrounce pybpukoro «3annTaHHSA-BIAMOBI4i», 3MiHW nporpam-
HWIA KOZ Tak, Wo6 TeKCT y NoAi BUPIBHIOBABCS 3a NpaBunM KPaeM i MaB
po3mip 14 nt.

¥ w — [m] x

| 754




Posain Il. Anroputmu Ta nporpamin |+ 121

3aBgaHHA Ne3 [

Tenep cTBOPYMO KHOMKW. 3BNYalHO, L0 HabypaTy KO4 4191 KOXHOI KHOM-
K/ 3aHOBO — HepaljioHanbHo. ToMy byAeMo CTBOpIOBaTU AuLLE AesKi
KHOMKW, a iHWi (MoaibHi) — oTpuMyBaTK KonitoBaHHSIM, 3MiHEHHSAM KOOp-
AVHAT, a TakoX 3HaYeHHS BNacTMBOCTI text Ta iMeHi o6'ekTa.

06'eKT Im's 06'eKT Im's

_ TekcToBe none _ ent _ KHonka «+» @ Plus

. BO, B1, B2 ... (BignoBigHO KHonka «-» = Minus
KHonkw i3 unppamm ! - :

_ - B0 306paxeHoi undpun) || Kronka «*» Multiply
KHonka «.» Point KHonka «/» | Divide
KHonka «C» BC
KHonka «=» Equal

1. BuzHa4 po3mipu Ta KOOpPAWUHATY NiBLX BEPXHIX KYTiB YCiX KHOMOK Y Mikce-
N5, 3annwm Lj KoopAMHaTH Ha MakeTi Kanbkynatopa 6ins KoXXHOI KHOMKW.

2. 3anporpamyii CTBOpeHHA Ta po3MilleHHs kHonku «C». lMepesip pe-
3ynbTaT Ha NpaKTUL.

O Ysazal

Po3mip wpugmy 015 Hanucie Ha KHonkax Mae 6ymu 14,
AK [ 8 0HUX, U0 8800AMLCA 8 MeKcmoge noJe.

3. Ckonito Koz kHomnku «C» ans Toro, o6 P — & B
CTBOPUTW KHOMKY «=». ¥ BCTaBNEHOMY KOAi
3MiHK 3HaueHHA BnactusocTi text, iMm'a ™
ob'ekTa Ta KOOpPAMHATY X BiANOBiAHO A0 pO3- c | - |
paxyHKiB. :

4. CtBOpU KHOMKY «7» i3 po3paxoBaHUMK Ha r - o x

Kpoui 1 koopAVMHaTaMu po3TallyBaHHs.

5. Ckonitoil KHOMKY «7» ANA CTBOPEHHSI KHO-
nok «8», «9» Ta «/», 3MiHIOOUN Y cKoMilloBa-
HKX Kogax 3HaueHHs BnactmeocTi text, im'a
o6'ekTa Ta KOOPAWHATY X. |
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6. Tenep ckonitoin LinViA psj CTBOPEHMX KBa- fa - o X
APaTHUX KHOMOK («7», «8», «9», «/») Ans npo-
rpaMyBaHHsA BOX HACTYMHUX PAAIB KHOMOK.

<|_7J s o] ]
o] 5] o] 7]
7. [lns cTBOpeHHsi 0CTaHHbOTO PAAY TPbOX KHO- ' ﬂi ﬂiﬂiji

MoK CKOpVICTaUICFI KOmMi€ewo Ko4y 4ns KHOMOK

«C» Ta@ KHOMOK «3» i «-». o | _ .

Etan 2. MporpamyBaHHA KHOMOK

Ha mantoHky HaBegeHo cxeMy po6oTW KanbKynsaTopa 3 NOrAsAy nporpa-
MicTa. 3ayBax, WO BCi KHOMKW, 0bBejeHi OfHIEr0 paMKoto, MpawuoTh
38 CXOXVIM a/iropyTMOM.

i - B X def Equal _click():
global a,b
l c=float(ent.get())
] ent.delete(0,END)
' if b=="+"
ent.insert(END,a+c)
b=zt

def BC_click(): =
ent.delete(0,END) | c = -

| def Multiply_click():
% global a,b

def B1_click():
ent.insert(END,"1")

L 2 3 B a=float(ent.get())

Magn

ent.delete(0,END)
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3aBaaHHA Ne 4 [_]

1. 3anporpamyii oaHy i3 UMGPOBUX KHOMOK Ta [ o &
KHOMKY 3 4ecsiTKOBOH KOMoto. Y pasi HaTuc-
KaHHS Takoi KHOMKW BigNOBiAHWA CUMBON MaE s

AonucyBaTucsa A0 BMICTy TekcToBoro nosis ent

cnpasa. flk 3anporpamyBaTyi TaKky NMoBegiHKY,

Ai3Halnca 3 pybpukn «3anuTaHHA-BIANOBIAI». = | [ | il (T
2. NapameTpy command KOHCTPYKTOpPa KHOMKW

Hajal 3HauyeHHs, Lo AOPiBHIOBaTMME iMeHi ﬂ ﬂ i, J
GyHKLUIT, Aka byse 0bpobHVKOM Mol HaTWC-

KaHHS KHOMKMW. ! - | 2 -

3. Ckonirol cTBOpeHMiA kog 06po6HKKa nogii Ha- 0 | .
TUCKaHHA oAHiel kHonky 10 pasie, nepelime-

HYW KOMii Ta MPUB'AXIK KOXHY neperiMeHoBa-
Hy pyHKLUit0 Ao BignosigHoI kHonkw. MNepeBip
Air0 KOXHOI i3 3amporpamoBaHux KHOMOK.

3aBaaHHA Ne5 [

Y pasi HaTUcKaHHA KHOMKW «C» [« o x
3 TEeKCTOBOro Moff MawTb BU-
LanaATCa BBEAEHI B HbOro JaHi.
KopucTtyrounch posginom «3anu- & - ‘ c | 2
TaHHS-BI4MOBIAl,  3amporpamyii : {% o] ]
06pO6HUK NoAji HaTUCKaHHS L€l — —
KHorku. Mepesip poboTy KHOMKW.

3aBAaHHA Ne 6

Tenep no4yHeMo NporpamyBaTu apudpmeTuyHi onepauyji. PosrnaHb noga-
HWUI Yy BUTAS Al Tabauui anroputM BUKoHaHHS B Kanbkynatopi gogaBaHHS.

3MmiHHa  Tun 3MiHHOI 3micT 3HaveHHs Mogis

1. BBeeHHA
nepLuoro yncna

2. HaTuckaHHs

a Float 1-Le ymncno 748 <«—

. n+n .
b String  3Hak onepadiil KHONKI onepaii
TexkcToBe < 3.BBejieHHs
ent none 2-re uncno 12 ApYyroro uncna
Bt TekcToBe PesynbTat 760 <« 4. HaTuckaHHs

rnone KHONKW «=»



124 | Po3gin Il. AnropuTMK Ta Nporpamu

1. [aw Bignosigi Ha 3anMTaHHs:

* Lo BigbyBaTMeETbCA i3 BMICTOM TEKCTOBOIO MO NiC/A HAaTUCKaHHSA
KHOMKN «+»?

¢ [le BUKOHYBaTNMeETbLCS B/laCHe J0AaBaHHA — B 06pobHVIKY Nogii Ha-
TUCKAHHS KHOMKMW «+» Y KHOMKN «=»7

» Konw kopncTyBay HaTUCHe KHOMKY «=», Ae 36epiraTMMeTbCs NepLumi
AOJAHOK i Ae — ApYruin?

s Konwm KopucTyBay HaTWCHE KHOTMKY «=», ik NMporpamMa «ZAisHaeTbcs»,
Ky came apudmMeTMUHy onepaLiito NoTpi6HO BUKOHATU?

2. [lonoBHV cnoBecHWIA anroputm 06pobHKa NOAiT HaTUCKaHHS KHOMKU «+».

a) MpuceoiTn 3MiHHIN BMICT TEKCTOBOro Mo
6) MpuncBoiTY 3MIHHIN cumBon "+,
B) QuncTtnTun .

3aBgaHHA Ne 7 [_]

1. 3anporpamyin 06po6HVK NOAI HAaTUCKAHHS KHOMKW «+», peanisysasLuu
nobygoBaHWiA y nonepeAHbOMY 3aBjaHHi anroputm. [alh ubomy 06-
pobHuky HasBy Plus_click. 3ayBax, L0 O4YNLLEHHSA TEKCTOBOIO MoJs
(kpok 3 anropuTmy) MY BXe nporpaMysanu B 3aBgaHHi Ne 5.

[/ WEHED

30 3amM08YY8AHHAM yCi 00HI, 88edeHi 00 MeKcmoeo2o oS,
Habyearoms pAdkoeo20 (mekcmoeo20) muny. Aad mozo,
Wob npogodumu 064UCAeHHSA, HOM NOMPIGHO 3MIHUMU
mun egedeHux GaHUX Ha Yucnoeul 3a donoMo2oko 86ydo-
eaHol pyHKyii nepemeoperHa muny daHux float. Tomy nep-
wud padok y ¢yHKYii Plus_click Mamume makuli euenso:
a=float(ent.get()).

2. MpunB'axK cTBOPeHY GYHKLiH A0 MOAiT HATUCKAHHSA KHOMKM «+» 3@ 40-
MOMOTO0 NPUCBOEHHS NapameTpy command imeHi uiei gyHkuji. MNapa-
MeTp command 3anncyeTbCa Y KOHCTPYKTOPI KHOMKMN.

3. MepeBip poboTy nporpamu. Micns HaTUCKaHHSA KHOMKW «+» Ma€ o4uLLy-
BaTUCA TEKCTOBE NoJe; caMe A0AaBaHHS Lie He BUKOHYBaTUMETbCS.



3aBfaHHA Ne 8 [ _]

1. Cxoniton kog ¢yHkuii Plus_click Tpunyi. 3MiHn
Ha3By ¢yHKLii Ta CMMBON, WO NPUCBOIOETLCS
3MiHHI b, Ha BigNoBIAHI cMBONV apnPmeTny-

HUX onepawiin: «-», «/», «*».

2. Npu'sxn cTBOpeHi ¢yHKLIT 0 BiaNOBIZHMX
KHOMOK, W06 BOHM CTann o6pobHMKaMm Nogii

IX HATWCKaHHS.

3aBAaHHA Ne 9

Tenep 3anporpamyemMo KHOMKY «=»
AN TOro BUMagKy, Konv BUKOHYETb-
CH orepauis AoAaBaHHS.

1. Kopuctytounce  610K-cxemoro,
OMWLLIN CNOBECHO anroputm o6-
PObHMKa MOAIl HaTUCKaHHA L€l
KHOMKW.

1) 3MiHHIN NpUCBOITH
BMICT

2) Akwo 3MmiHHa
AOPIBHIOE , TO
B Bifo6pasunTu

2. 3a AOMOMOTOK AKOro ornepaTopa
MOXHa BUKOHaTU ApYry Aito?

3aBgaHHA Ne 10 [

1. 3anporpamyi y koai 06pobHMKa NoAii HaTUCKaHHS KHOMKW «=» anro-
puTM, NobyzoBaHWI y nonepeaHboMy 3aBaaHHi. LLlo6 BuBecTn B Tek-
CTOBOMY MOAI ent 3HaYeHHS CyMW a+c, ckopucTanca metoZom insert,

AK y 3aBgaHHi Ne 4.

© Yeaza!

Po3ain Il. Anroputmim Ta nporpamu
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MpWCBOITU 3MIHHI € Y1cno

3nonda ent

Tak @ Hi

Bigobpasutu
B noni ent

CYMy a+C

He 3a6yeat, w0 onepamop nopieHAHHSA NO3HAYAEMbCA

deoma cuMB8oAaMU pieHoCM| ==.
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2. MepeBip, 41 cnpayboBye KHOMKa «+». [logaBaHHA He BMKOHYETLCH,
OCKi/IbK 3MiHHI @ Ta b B 06pobHMKax KHOMOK «+» Ta «=» JIOKa/b-
Hi. TobTo 3MiHHa a B OAHIM Ta B iHWIA GyHKUIT — Ue pi3Hi 3MiHHI,
K i 3MiHHa b.

3. Wo6 nporpama npautoBana NpaBuabHO, Oroaocy 3MiHHI a Ta b sk
rnobanbHi B 06po6bHMKaxX MOAIN HaTUCKAHHSA KHOMOK «+» Ta «=».

3aBAaHHA Ne 11 [

L

MpogoBX nporpamyBatM 06pPOBHMK MpucBoiTH
HAaTUCKaHHA KHOMKWK  «=», BBEAM KOZ4 3MIHHIN € YnCnO
nepesipkn 3MiHHOI b Ta BUBegeHHA pe- 3nond ent
3ynsTaTy Ans apudmMeTVUHUX onepaLii _
«», «/», «*». [lna uporo ckonitwi koa, TaK @ al
Lo CTOCYeTbCA ornepauil «+», Ta BHecu
BiAMOBIAHI 3MiHW. [epeBip, AK Npawtoe Bigobpasutu
Kanbkynstop. B noni ent

CYyMy a+c

3aBjaHHA Ne 12 ‘

1. Cnpobyln y Kanekynatopi noginutu Tak Hi
SKeCb 4MCI0 Ha Hynb. lMosicHW, wo

TPanuaocs i Yomy. :

. Bigobpasutu
3B14alHO, LLI0 NPaBWUAbHO HanMcaHa B noni ent
nporpamMa rnoBvHHa onpalboByBaTu pi3HNMLIO a-C
| Taki c1MTyauil, a caMe y pasi AineHHs
Ha 0 y TEKCTOBOMY Mo/i MaE BUBOAW- T

TNCA I'IDBiADMHEHHﬂ npo NoMnIkKy.

2. Cnpobyin cnoBecHo onwcatu anro-
puUTM, SIKUIA Byse nepesipsaTH, UM He
BUKOHYETbCA AineHHa Ha 0. A AKLo
Tak, TO BUBOAWUTY NOBIZOMNEHHS Mpo
NOMUAKY.

3. Moaymaia, sKniA i3 HaBeAeHWX BapiaH-
TiB Kogy 6yse BUKOHYBATW Liel anro-
PUTM.

© Yeoza!

Cume0aMU != NO3HAYA0Mb 0Nepayito «He JOPIHIE.
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it b=="/" it ==t
if cl=0: if e==0:
a=a/c a=a/c
ent.insert(END,a) ent.insert(END,a)
else: else:
ent.insert(END," nomunka") ent.insert(END," nomunka")
if clz0: if cl=0:
if b=="/" if b==""
a=a/c a=a/c
ent.insert(END,a) ent.insert(END,a)
else: else:
ent.insert(END," nomMunka") ent.insert(END," nomunka")

4. MNoscHW, Sk NpaLtoBaTUMe KOXEH 3 iHLIX BapiaHTIB KOAY.

3aBgaHHA Ne13 [ _]

3anporpamyil KopekTHe onpaLtoBaHHs AiNeHHs Ha HyMb. AKLLO KOpUCTY-
Bay HamaraeTbCs BUKOHATW Taky ornepaLiito, y TeKCTOBOMY rMofi Mae BUBO-
AVTVCS CIOBO «MOMWKay.

SANMNTAHHA-BIAMOBIAI
SIK ycTaHOBUTK cnoci6 BUPIBHIOBaHHA B TEKCTOBOMY noni?

Ana BcTaHOBAEHHA Cnocoby BUPIBHIOBAHHA B TEKCTOBOMY MOAi BUKO-
pPUCTOBYOTb BNacTuBicTb justify, Lo Moxe HabyBaTu Takux 3HaYeHb:
left — BupisHiOBaHHSA NiBOpPYY;

right — BupiBHIOBaHHS NpaBopyy; (M =
center — BUpPiBHIOBAHHSA MO LIEHTPY. Estrowile pnRYBA SR Al
Hanpuknag, 270

ent=Entry(justify="right")
3ayBax, LU0 L0 BNACTUBICTb MatoTb W iHLUI efleMeHTV KepyBaHHS.

AK 3aaTh po3Mmip WpUTY B enemMeHTax KepyBaHHA?

Ansa 3MiHK napameTpiB WpUGTY eneMeHTIB kepyBaHHS BUKOPUCTOBY-
toTb BnacTmeicTb font, Lo gae 3mory 3agatu rapHitypy, posmip Ta cro-
ci6 HakpecneHHs WpudTy. Hanpuknag,

font=("Consolas”, 14, "bold") — wpwndT Consolas, 14 nikcenis,
HaniBXUPHUN.
Ocb npuknag BU3Hav4eHHS L€l BIacTUBOCTI B KOHCTPYKTOPI KHOMKM:
B10=Button(text="TekcT Ha kHonui",font="14")
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AK Yy nporp: amMi gopaBaTW TEKCT 40 TEKCTOBOro nona?

[na gofaBaHHA TEKCTY A0 TEKCTOBOIO MoAs BUKOPUCTOBYHOTb METO]

insert(index,str):

* index — Homep cumBONYy, Nepes AKUM AoAatoTb TekcT. Ana gojaBaH-
HS TekCTy cnpaBa 3amicTe Homepa index 3anvcytoTs END;

e str — TekcT, AK1n HeobXiAHO BCTaBUTW.

CRE— 3] lindex=2 str="3"
ent.insert(2,"3") 000000000000 0030000000000

3ayBax, Lo HyMepaLlif CUMBOAIB Yy TEKCTOBOMY MO/ MOYNHAETLCSA 3 HYNS.

,un

SIKy nporpamMi BUAanAaT TEKCT i3 TEKCTOBOro Nona?
,ﬂ,ﬂﬂ OYVILLIeHHS TeKCTOBOIO MOoNs BUKOPUCTOBYETbCA MeTog delete.
o6 BugannTu BCi AaHi 3 Mons, BUKOPUCTOBYHOTb Taki mapameTpu:
[ouaTKoBe Ta KiHLeBe 3HaYeHHs iHAeKCiB CUMBONIB

BBE/JEHOIO B TEKCTOBE NONE pAaKa
A

ent.delete(0,END)
IM'Q TEKCTOBOIMo Nong 3

Takox MOXHa BUAANATW IMLIE YaCTUHY BBEAEHLX CIMBOJIiB, BKa3aBLUW
ix gianasoH y napametpax first, last metoay delete:

ent.delete(first,last)

MapameTp last He € o6oB'A3KoBYM. Y pasi noro BigcyTHOCTI 6yae BUAY-
YeHO OAWH CMMBO/ 3 iHAEKCOM, Lo BKa3aHWii y napametpi first.

MEPEBIP CEBE 3HAHHS| — AHAJI3 — CTBOPEHHS — BAACHI AYMKM

5 1. Ak 3MiHNTU PO3MIp WPUDTY B eleMeHTax KepyBaHHS?
2. flk 3agaTu cnocib BYpIBHIOBaHHSA TEKCTY B eleMeHTax kepyBaHHS?

4 3.[lpoaHanisyin poboTy kanbkynsitopa B pasi AineHHs Hauino (Ha-
npuknag, 30/5) Ta He Hauino (Hanpuknag, 29/5). Aknia BUrnag Mas
6n maTu pesynbTaT AineHHs Hauino? Moxelw nepesipuTun Bigno-
Bigb y Kanbkynsatopi Windows.

&7 4. fonoBHM Nporpamy Tak, o6 pesynsTtaT AiNeHHs HaLino BUBOAWB-
cs 'y dopmari uinoro yucna.
5. BukoHai 3aBgaHHs B e-gozatky (15.1).

o) 6. AKi Lie KOPUCHI KHOMKM TV MOXeLl 3anponoHyYBaTH ANS NPOEKTY
«Kanbkynstop»?
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§16. EneMeHT KepyBaHHS «LUKana».
MpoekT «Iiuepias»

AKi We € eneMeHTU KepyBaHHS, KpiM TUX,
AKi MU BUBUNAIN?

CbOroAHi My CTBOPVMO eNeKTPOHHWIA 61aHK 3aMOBAeHHA Ans niuepii.
BnacHuk pectopaHy Moxe BBOANTA LiHY, a KNIEHT — BKasyBaTW KiNbKicTb
KOXHOI cTpaBw. [Iporpama mae aBToMaTU4HO BU3HAYUTI BaPTICTb KOXHO-
ro HaliMeHyBaHHS B 3aMOBJ/IEHHI, a Nic/ig HaTUCKaHHS KHoMkW «Po3paxy-
BaTW» — BMBECTW CyMapHY BapTicTb.

Cxema poboTn nporpamu:

% =K 1 — BBOAMMO LjHMU.
2 — [NepemilLyemo Lwkany
«KinbkicTb». ¥ pesynbtarTi

_Zu@ BapTICTb BiANoBigHOI cTpa-

B 06YUNCIHOETLCA aBTOMa-

vopoeo — [N2N Tyw [ TUYHO.

HaiimenyBanHa LUiHa, rpH Kinbkicte BapTicTb, rpH

Miua

: : 0 3 — Hatuckaemo KHorky
Ticreuko 16 -
ow «Po3paxyBaTu».
Ci BN [l 4 — OTpuUMyeMO pesynbTaT.

BapTicTb 3aMOBNEHHSA — rpH Pogpaxysaml

[Ana peanisauii NpoekTy HeobxigHi Taki eneMeHTV KepyBaHHS:

[ - n| -3

Label > HalimeHyBanHA Llina, rpn Kinbkicte BapTicTh, rpH

Label Miua

Mopozueo

TicTeuko o
-

TN
BapTicTk 3aMoBneHHA - PH  PospaxysaTi| <— Button

[ Labell] [ Scale ]

j E

Entry
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ETan 1. CTBOpeHHA iHTepdeicy

3aBAaHHA Ne 1 [_]

1. KopucTyroumcb po3ginom «3a- 20 150 230 310
NWUTaHHA-BigNOBiAi», AisHalica 7 : i T
Mpo efleMeHT KepyBaHHsi Scale 5 | ! 5 Lo
(LIJKaﬂa)_ ?ammeuyuauml :Llea, rpH Ikl.l'llsl(ll.'l’l: bap‘l’lﬂb, rpH

: . , 60 T ke i

2. CtBopu rpadivHe BiKHO po3mi- ; ; .
pom 440 x 300. Mopasugo Vm

3. PosTtawyn y HboMy Hanmcy nep- Ficteuo -
LLIOro psifka Ta nepLuoro CToBM- o '._D_l '-

LIS, BPaxoBytou, Lo BiACTYMNN
Mix psigkamu — 40 nikceni..

3aBgaHHA Ne 2 [ _]
1. Jogan y cTBOpeHOMY BiKHi:

» TekcToBinong uiHu 3 imeHamu p1, p2, p3, p4. Y unx nonsx sigpasy mae
BVMBOAUTWCA CTaHAAPTHa LiHa, AKY KOPUCTYBaY NOTIM MOXe 3MiHUTW.
BigobpasnTu cTaHgapTHY LiHY MOXHa 3a 4oMoMoroto MeTogy insert.

o Ulkanu s1, s2, s3, s4.

* Hanucw BapTocTein — €1, €2, €3, €4 Ta 3aranbHoi BapTocTi — 5.

¢ |HLWIi HaNMCKM HVXKHBOTO pSAKa | KHOTMKY.

p1=Entry(font="Arial 12",bg="sky blue" justify="center")
plinsert(END,"75")
pl.place(x=150,y=60,width=60,height=30)

|

20 1501 230 310
K& ! ¥ B 5 =
i 1 [ 1
Haumeﬂyaauml Ling, rpu  KinukicTs Bapricts, 1)
:niua e ::_|D_| '-_rc'I:Label(text=0.font="AriaI‘I2".bg="deep sky blue”)
: : : ; cl.place(x=310,y=60,width=60,height=30
vopeseo N ] i =0
I ! 1
Ticreuxo : - -

. &
lBapriCTmeGBHEHHH TPH  Pozpaxysati

s1 = Scale(orient=HORIZONTAL,length=50,from _=0,t0=10)
s1.place(x=230,y=50)
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FK 3a4a€TbCs TNO HanUCy YM TeKCTOBOro Mons, AisHancsa 3 pybpuku
«3annMTaHHA-Bi4NOBIAI». Kogn konbopis T1a Moxel Bubpat Ha Bnac-
HUIA cMak. [Hpopmauisa TyT:

https://www.colorome.com/colors

Koa ansa BigobpaxeHHs nepLloro psjy eneMeHTiB HaBejeHOo Ha Ma-
noHKy. Koa Ana iHWWX WKan, TeKCTOBUX MOAiB i Hanucie copmyin
3a aHanoriero.

2. 3anycTv NPOEKT Ha BUKOHaHHA Ta NepeBsip, Y1 NpaBUIbHO PO3TaLLO-
BaHO BCi efleMeHTU KepyBaHHS.

ETan 2. MporpamyBaHHA nogin

3aBAaHHA Ne 3

1. 3anuwwu popmyny, Aka onNUCye 3B'A30K MiX LIiHOW TOBapy, 1oro Kinb-
KiCTHO Ta 3arajibHOO BapTICTIO.

2. Ak BU3Ha4aeTbCcsA BapTiCTb YCbOro 3aMOBAEHHS?

3aBaaHHA Ne 4

MosicHW, 06poBHUKK KX NOAIN NoTpibHO byae 3anporpamyBsaTy.

3aBaaHHA Ne 5 [ _]

Y pasi nepecyBaHHs MOB3yHKa KiNbKOCTI MiL, Mae obuncaoBaTca i 3mi-
HIOBaTUCS BapTICTb Miuy. 3anporpamyin Lo 4o, CTBOpPUBLUM yHKLIO
s1_click Ta npus'asasLun il 40 NOAI NepeMilLeHHSA NOB3YHKa LKA B KOH-
CTpyKTOpI Scale.

ByayTb NoTpibHI Taki 3MiHHI:

X1 — UjiHa (3UUTYETHCA 3 TEKCTOBOrO Nons);

k1 — kinbKicTb (3unTy€eTbCA 3i WKaNW);

y1 — BapTicTb, ika 06UNCNIOETHCA Ta BUBOANTLCA B HAMMUCI,

HaiimeHyBaHHA LiiHa, rpH KinbKicTe BapTicTb, IpH

()

X1 k1
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Uo6 HagaTn 3MiHHIN K1 3HauyeHHs nofoxeHHHA MOB3yHKa LWkann s1,
BUKOPWCTAEMO TaKy KOHCTPYKLitO:

3MiHHa, L0 0ZepXY€E 3HAYEHHS MOJIOXEHHS
NOB3YHKa (TEKCTOBUIA PSAOK)

v

def s1_click(@l):

k1=int(val)
§1=Sca Ie(orient:HORIZONTAL,Iength=50.from_:0.to=‘|0.command=s1_click)
4
HagaHHs 3miHHin K1 Mpwe'aska ¢yHkuii s1_click
LiJ1I04MCe/IbHOTrO 3Ha4YeHHS A0 MOAiI 3MiHW MOJIOXEHHS
NONIOXeHHS NoB3yHKa NMoB3yHKa
7w« = O X

HaiimeHyBaHHA LUiHa, rpH  KinbkicTe BapTicTb, rpH

Kpim HagaHHs 3MiHHI K1 3HaueHHs noB3yHka Wwkany, y ¢yHkuii s1_click
e noTpibHO BUKOHATK Taki Ail:

1. 3unTaTy Uiy (gincHe Yncno) 3 TekctoBoro nons p1y 3miHHy X1.

2. ObuuncnnTty BapTicTb Y1

3. BusecTn BapTicTb y Hanuci €1.

Miua

3anporpamy nepui Agi 4ii MmoBoto Python camocTiliHo, a AN19 BUBEAEHHS
BapTOCTi B HAMMCi BUKOPUCTAM TaKy KOHCTPYKLitO:

*{' 3anuc 3HadeHHs Y1 o pajka var1 }

def s1_click(val):

> vari.set(y1)
— var1=StringVar()
c1=Label(text=0,font="Arial 12",bg="#61a1ff"textvariable=var1)

f

BcTaHoBneHHs 3B'a3Ky
Hanucy 3i 3MiHHo var1

CrBopeHHs 3MiHHOI
TeKCTOBOMO TUMY
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set — meTog 3anucy e - O X
SHaAEHHH 40 PRAKE THITY HaiimeHyBanua LUina, rpH  KinbkicTe BapTicTs, rpH

StringVar
g e

o6 3anporpamysaTtu iHwWi wkanu, cteopu konii ¢yHkuii s1_click, 3mi-
HI Ha3BW 3MIHHUX i gojan NpuB'A3KK, Wob6 Ui dyHKUII BUKOHYBanucs
y nporpami ik 06po6H1KI NOAil nepecyBaHHA NOB3YHKIB LUKaIl.

3aBAaHHANe 6 [ _]

3anporpamyii 06pobHMK MOAIl HaTWCKaHHA KHOMKW «Po3paxyBaTu»
btn_click. BiH mae gogaBatn BCi BapTOCTi, LLO 3b6epiratoTbCsa y 3MiHHNX
y1, ... Y4, Ta BUBOAUTU pe3ynbTaTy Hanwuci 3aransHoi BapTocTi C5.
Ans uboro:
1. Oronocw TekcToBy 3MiHHY varb: var5=StringVar().
2. [MpuB'axu 3MiHHY vVar5 go Hanucy 3aranbHOl BapTOCTi 3aMOB/IEHHS
3a fjonomoroto napameTpa textvariable.
3. Oronocwm 3miHHI Y1, y2, ¥3, y4 y dyHkuii btn_click, Bkazaswiv nepeg,
HUMK Knrodose cnoso global.
4. KoxHy 3i 3miHHUX Y1, y2, ¥3, y4 oronocu 3 geknapadieto global
B 06p0b6HUKY MOAiI NepeMillieHHa NOB3yHKa BiAMNOBIAHOT LWUKaNW.
5. Y ¢yHkuii btn_click npucsoin 3MiHHIN Y cyMy 3HaueHb 3MIHHUX

y1,¥2,y3, y4

6. BuBeau 3HaueHHs y B Hanuci: varS.set(y).

3aBfaHHA N7 [ _]

MpoTecTyli nporpamy y BUNaAKy, KOAW He 3aMOB/EHO XOAHOI CTpaBW.
YoMy, Ha TBOIO AYMKY, BUHUKAE MOMUNNKA?

Ulo6 ua nomunka He BUHMKaNA, 4OCTaTHBO BCTAHOBUTU NMOYaTKOBI 3Ha-
YeHHS 3MiHHNX: y1=y2=y3=y4=0.

Moaymali, Kygu came HeobXxigHO fJoAaTV Lieil KoZ, | nepeBip MpaBWbHICTb
poboTu nporpamu.

3aBfaHHANe 8 [ _]

3abe3ney BigobpaxeHHs Ljino4vMceNbHOI BapTOCTi KOXHOI cTpaBu 6es
ApoboBoi yacTnHM «0».

1. CrBopu ¢yHKLIO rez, ska B pasi oTpumaHHs uinoro Yncna tuny float
6yse noBepTaTV Take X uine ymucno Tuny int, a B pasi oTpumaHHs
HeLinoro Yncna — noeepraTvIMe came Le Yu1C/Io.
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def rez(y):
i y==int(y):
return(int(y))
else:
return(y)
2. 3abesneu BUKAUK Uiei dyHKLIi Ans dopmaTyBaHHS napameTpa ¢yHK-

uii set, konm po3paxoByeTbCA BapTICTb KOXHOI CTPaBU Ta 3arafibHa
BapTicTb. Hanpuknag, vard.set(rez(y4)).

3. Mepesip poboTy Nporpamu Ans Linnx 3Ha4YeHb LiH, a TakoX 3MiHUB-
LW LiHY ByAb-sKOi CTPaBW Ha HeLlife 3HaYeHHs.

Etan 3. MoxnuBicTe BU6MpaTn fo6aBKun

Po3wWwunpuMo BiKHO NMPOEKTY | Jogamo npanopui, Wwob KopucTyBay Mir Bu-
6upaTtn fo6aBKu A0 OCHOBHOMO 3aMOBJ/IEHHS 3a LjiHOM 3 rPH KOXHa.

f - o X
HavimeHyBanHa LiHa, rpH  KinbkicTe BapTicTh. rpH Ao6aBKu go niuw. 3 rpH
Misa 75 _I1..J - [~ MaifoHes ﬂpa I'IOle,i
Mopoauso ’T :Ll - Fitezan
" .. | -
icTe UKo 16 -
e 7 AHaHaon ’
BapTicTh 32MOSNeHHs - TPH  Pospaxysami “i

Kog obpobHuka sikoi, Ha TBOK AYMKY, NOAIl NOTpibHO AONOBHUTK, W06
ypaxyBaTv BubpaHi fobaBku B 3ara/ibHiil CyMi 3aMOBNEHHS?

3aBgaHHA Ne 9 [ _]

1. Poswwup BikHO iHTepdelicy nporpamu go 650 nikcenis.
2. [lonoBHu iHTepdelic nporpamm Hanmcom «fobasku go niuw, 3 rpH».

3. Jlopain HoBi ans Tebe eneMeHTUN KepyBaHHS — npanopuj 3 Hanmcamu

«MaiioHe3», «KeTuyny», «Coycy, «kAHaHacu», HagasLuy im imeHa ch1, ch2,
ch3, ch4. Mpo npanopui Moxew AisHaTvca B pybpuui «3anuTaHHS-
BignoB.igi».
Po3mip wpudTy Hanwucis 6ing npanopuis — 12, Tun wputy — Arial.
Tomy BnactusicTe font gns npanopugs iHiyianisyBaTuMeTbcs Tak:
font = «Arial 12». BigcTynu mix npanopuamu no BepTukani 3pobu
40 nikcenis. Po3TalloByOTbCH BOHW 3a Joromoroto meTogy place,
AK | peluTa eneMeHTIB KepyBaHHS.
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! = O X

20 -1 J|[l,c>6a|;|<|.q Ao niuw, 3 rpH
]
:r Matiorez: «——— Ch1

:!’ Keryn «———ch2
T coxe <«—1ch3

I AHaracy <€——|— ch4

3aBgaHHANe 10 [ _]

[izHaiics 3 pybpukmn «3anntaHHs-
¥ i . v Ao6aekw ao nium, 3 rpH
BiAMOBIAI», AK oTPUMaTK iIHPOpMaLito

npo cTaH npanopus. Ocb koA, AKui var_ch1=0 |mecesees

36epirae cTaH npanopus y 3MiHHIN by © Kera
P P PUs Yy var_ch2=1 =

var_ch1: B G

W AHaHacK

=z ] *

OronolleHHa 3MiHHOI
uinoro tuny
\
var_ch1=IntVar()
ch1=Checkbutton(text="Mauones", font="Arial 12",yariable=var_ch1]

A
MpwnB'A3yBaHHA 3MiHHOI A0 NpanopLs

CamocTillHO 3anMLWN KOZ NPUB'A3KN BCIX iHLWWX NpanopuiB 40 3MiHHMX
var ch2, var ch3, var ch4.
3aBfaHHA Ne 11

1. ki 3HauyeHHs ogepxaTb 3MiHHI var_ch1, var_ch2, var_ch3, var_ch4
BiAMOBIAHO A0 CTaHy NparnopLiB, 306paxeHnX Ha MatoHKY?

Ao6aBku ao niuwy, 3 l‘pH!
¥ MalioHes
I~ Ketuyn
¥ Coyc

¥ AHaHacK

2. o noTpibHo 3pobuTK, LWob ypaxysaTtu BCi BUGpaHi npanopLii nig vac
obuncneHHs 3aranbHoi BapTOCTi 3aMOBEHHA?
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3aBfaHHA Ne 12

Po3rnsiHe nouaTok 6n0K-cxemMu NigpaxyHKy KinbkocTi 06paHux npanopuis.

IHiLianizayia 3miHHOI K An4 nigpaxyHKy KinbkocTi obpaHnx npanopLis J
Y

k=0 AKLLO NepLIniA NpanopeLb BCTaHOBAEHO ]

Tak

Cnpobyi gomantoBaTtil 610K-CXeMY B 30LLNTI. TakoX MOXeLl CTBOPUTH ii
3aHOBO 3a fonomMoroto cepseicy diagrams.net.

3aBgaHHA Ne 13 [

Hanuww Koz BiANOBIAHO 40 610K-CXEMU 3 MOMNepeAHbOro 3aBAaHHS i Mo-
Aymari, ao sikoi dyHKUii oro cnig goaatw, Wwob BiH BUKOHYBaBCs y NoTpi6-
HVIA MOMEHT i Mporpama rpaswibHO po3paxoByBasa BapTiCTk 3aMOBJIEH-
He. Yu noTpibHo oronowysatuy 3miHHi var_ch1, var_ch2, var_ch3, var_ch4
rno6anbHUMN Y Ll QyHKLLi?

3aBfaHHA Ne 14

Lo we HeobxigHo gonvcaTv B KOAi, W06 nporpama BpaxoByBana Bap-
TicTb BUbpaHux gobasok?

3anuwu dopmyny Ans obuncieHHs BapTocTi nium 3 gobaskamu, Skwo y1,
y2, y3, y4 — BapTocTi niun, MOpOo3KMBa, TicTeuka Ta coky, a K — kinbkicTb
BM6paHux 4obaBok. Haragaemo, Lo LjiHa KOXHOi fo6aBKn — 3 rpH.

(K] - o X

Haiéimenysanna Lina, rpn Kinbxicte Bapricts, rpn fofaskw go niuw, 3rpn

weo R

1
=B - I~ MaitoHes
wrseo Il om TV
= I Coyc
Ticreuko 6 | - i,
aHac
e o
o« e EE
Bapricth samoBnenHA - rpH Pnapa(yaarmi
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3aBaaHHA Ne 15

Huxue onmncaHo Aii anropuTtmy, Lo BpaxoBye BMbip go6asok nig yac 06-
YyncneHHs BapTocTi 3aMoBneHHs. OaHak Ail BKazaHo B HernpasBulbHOMY
NOpSAKY, @ OAHa 3 N'ATK Ai 3amMBa. BusHay, aki yoTvpu aii i3 umx n'atm
NOTPIBHO BMKOHATW, | BCTAHOBW IX y NPaBUNbHOMY MOPSAKY.

1. 3MiHHi K np1cBoiTM 3HaueHHs 1.

2. MNocnigoBHO NepeBipUTN 3HaYeHHs 3MiHHUX var_ch1, var_ch2, var_
ch3, var_ch4, i akwio KoxHa 3 HAX He gopiBHIOE 0, y KOXHOMY TakoMy
BUNagky 36inbwysaTtv K Ha 1.

3. Hanwucy, Wwo mae mMicTuTy pesynbTtaT, NpucBoiTY Y1+y2+y3+y4+k*3.
4. 3MiHHi K npncBoiTy 3HaueHHs 0.

5. OronocuTti y ¢yHkuii 3miHHI var_ch1, var_ch2, var_ch3, var_ch4
K rnobanbHi.

3aBaaHHA N 16 [_]

Peanisyin nobygoBaHwil y nonepesHbOMY 3aBAaHHI anropuTM B 06pobHuU-
Ky MoZil HaTUcKaHHA KHOoMKu «Po3paxyBaTiny.

BukoHaBLK 3aBAaHHS, NepeBsip, 41 NpaBuIbHO MpaLoe nporpama.

Etan 4. AkLia «CoKoBUTa Haconoga»

3aBflaHHA Ne 17 [ _]

JlonoBHN NPOEKT peanisa-
uieto akuji «CokoBuUTa Haco-
nopjar:y pasi Kynisai niun
Ta MOpO3MBa CiK Ma€ Ko-
WITyBaTW YABIYI AellesLue,

TobTo fAKLWO KOpWCTYBaY BMbepe HeHYNbOBY KiNbKiCTb Mil Ta HeHyNbOBY
KiJIbKiCTb MOPO3VBa, 3Ha4eHHSA B HaMNuci BapTOCTi COKY Ma€ 3MeHLUyBaTUCS
BABIYi. Lle 3MeHLUeHe 3HaueHHsA Ma€ BpaxoByBaTLCS | Mif Yac po3paxyHKy
3ara/ibHol BapTOCTI.

3ayBax, L0 yMOBa akLii € CKAA0eHolo:

KinbkicTb nigg>0 TA KinbKicTb Mopo3uBa >0

Ak nepeBipATU cknageHi yMOBW, Ai3HaWca 3 pybpuKky «3anuTaHHs-Bigno-
Bigi».
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AIK yCTAaHOBUTW KONbOpPOBE TNI0 B TEKCTOBOMY noni UM Hanuci?

Po3gin Il. AnropuTmi Ta nporpamMu

3ATNMUTAHHA-BIAMNOBIAI

LLlo TaKe WKana?

Lkana — e enemeHT KepyBaHHS, MpU3HadeHWin Ana Bubopy umncen
3 gianasoHy. KoHCTpyKTOop WKanv HasuBaeTbcs Scale. Ocb oro napa-
MeTpu (yci BOHW Heo60B'A3KOBI).

orient — opierHTauis (HORIZONTAL — ropw- P
30HTanbHa, VERTICAL — BepTn-
KanbHa) 10 m:l
length — foBxuKHa Wwkann y nikcensix ‘
from_ — nouartkoBe 3HayeHHS LWKkanu LWxana
to — KiHUeBe 3HauYeHHs LWKaan |‘—;j
tickinterval — iHTepBan Bigo6paxeHHs
MITOK LLIKanm

resolution — Kpok nepemileHHs NoB3yHKa
LKanm

O X

sc = Scale(orient= VERTICAL,length=80,from_=10,to=40,tickinterval=10)

HeobxigHo ckopucTatuca napametpom bg, sHaueHHsAM skoro € kog abo
Ha3Ba KOJbOopY.

OCb, Harpunknag, kog Ang smBeAeHHA KONNbOPOBOIro Harumcy:

Ibl=Label(text="250", bg="yellow", font="12")
Ibl.place(x=10, y=10, width=50, height=30)

KD,EI‘ 419 BMBeAEHHA KONbOPOBOro TEKCTOBOIO MoJid:

ent=Entry(bg="cyan", justify="center”, font="12")
ent.place(x=10, y=60, width=50, height=30)
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AK 3MIHUTWU TEKCT Hanucy nig Yac BUKOHaHHA Nporpamu, HaaaBLumn
WoMY 3HaUYEeHHA 3MiHHOI?

MoTpibHO BUKOHATU TpW Aii.

1. B ocHOBHI Nporpami CTBOPY 3MiHHY TeKCTOBOro Tuny: var=StringVar().

2. YcTaHOBK 3B'A30K HamuUcy i3 Lii€l0 3MIHHOW, AOAABLUN B Or0 KOH-
CTPYKTOp PAAOK Ha kwTanT textvariable=var.

3. Y Tomy micui nporpamu, 4e NoTpibHO 3MIHWUTK TEKCT Hanucy, BUKANY
mMeTos set 3miHHoi var. [lapameTpoMm LbOro MeToAYy € 3HAYeHHS,
{0 BUBOANTLCS B Hanwci: var.set(3HaueHHs).

LLlo Take npanopui Ta AK ix cTBOPUTUA?

Mpanopelb — Le enemMeHT kepyBaHHS, npmsHa'—leHmM Ans Bm6opy Le-
KiNbKOX 3HaY€Hb i3 Ki/IbKOX 3aMnpornoHoBaHMX.

[na posaBaHHsA NpanopLs BMKOPUCTOBYHOTb Takuii KOA:

O6'%ekT BnactmBicTb [ Mpanopeub ]
«npanopeLb» Hanucy
x i 8 fl o x
ch1=Checkbutton(text="MaioHez")
' \ ' ™ MaiioHes
KoHcTpykTOp

AK i BCI IHWI eneMeHTN KepyBaHHA, npanopui Ta LWKaau po3MilyroTb
y BikHi Mporpamu 3a gonomoroto Metody place.

AIK y nporpami gisHaTuca, Y BU6paHo npanopeLb?
Ak i gng nepemukadis, ANA 3UUTYBaHHS 3Ha4yeHb npanopuis Heobxia-

HO MPWB'A3aT iX 40 3MIHHWX, WO BygyTh 0AepXyBaTu CTaH NMpanopLs
(BcTaHoBneHo=1 abo 3HATO=0).

3MiHHI nonepegHbO NOTPIOHO OroN0CUTY | HaZaTu iM LiNoYNCAOBUNA TUM.
Hanpuknag,

OronolleHHs Linoyncnosoi
3MiHHOI var_pr
v

var_pr=IntVar()
praporec=Checkbutton(text="Bubip", variable= var_pr)
==
MpurB'A3Ka 3MiHHOI var_pr A1 341TyBaHHA
AaHNX Npo CTaH npanopus

flkuio npanopelb 6yae BUGpaHo, To NporpamMa npucBoiTe Uncao 1 3miH-
HiiA var_pr, iHakLe 3MiHHI var_pr 6yze npunceoeHo 0.
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lllo Take cKnafeHi yMoBU Ta K IX nepeBipaTA?

YMOBa Ha3VBaETbCH CK/NAOEHOM, AKLO BOHA CKNaAa€TbCs 3 KinbKOX
YaCTWH, 3'€4HaHUX CMOAYyYHUKaMK «i» 4 «abow. Hanpuvknag, ymoy
TOro, Wo NoTPibHO NTU A0 LUKOAWN, MOXHA 3anucaTit Tak: «CbOTrOA4HI po-
6ounia geHb, | 7 He xBopito». A yMOBa TOTO, LLiO MOXHA 3an1LLaTNCA BAO-
Ma, MaTUMe Takuil BUTASA: «CbOTOAHI BUXiAHWA AeHb, ABO 5 xBOpito».

Y moBi Python cknageHi ymoBU GOpMYyHOTb 3@ AOMOMOrOK KOMaHZ
and (i) Ta or (a6o).

Hanpuknag:

if x>0 and y>0:

print("Touka (x.,y) HanexuTb nepLliv YBepTi")

MEPEBIP CEBE 3HAHHS! — PO3YMIHHS — AHAI3 — CTBOPEHHS — BAIACHI AYMKY

=

~
@)

6. fKi 3 HaBe A& HWNX CKNaZeHUX NOTIYHNX BU-

1. [lns vyoro npusHa4eHo efleMeHT KepyBaHHA «LUKana»?

2. AIKNI CHTaKCUC CTBOPEHHSA eleMeHTa KepyBaHH$ «lKana»?
3. Ak cTBOPUTK Npanopu,?

4. YuM Bigpi3HAOTBCA Npanopui Bif nepemMukadis?

5. MosicHn, gns Yoro My pobunu rnobanbHVMU 3MiHHI Y1, ..., Y4,

Y SIKUX po3paxoByBanacs BapTiCTb OKPEMUX BUAIB MPOAYKLi.

X==y+2 or y==x+2
x==y or xl=y
x==y and xl=y
X==-x or xI=0

pa3iB 6yayTb iCTUHHMMW 3aBXAW, He3a-
JIEXHO Bij 3Ha4YeHb LiIOYUCNOBUX 3MiH-
HUX X Ta Y7

. Peanisyin y npoekTi «[liuepis» akuito «Cn-

TWIA feHb»: y pasi npuabaHHA TicTeuka
abo MoposvBa niua KowTyBaTVMe Ha
10 % meHLwe.

. Y 3aBgaHHi Ne 12 6yno nobysoBaHo 610K-cxeMy BpaxyBaHHs Bap-

TocTi gobaBok, a y 3aBganHi Ne 13 ii 6yno peanizoBaHo. Mogymai,
K MOXXHa AOCAT TV Takoi MeTu, TOBTo oTpUMaT NoTpibHe 3HaYeH-
HA Y 3MiHHIM K, He BMKOHaBLUM XOAHOI NepeBipkn YMOBWU i 3aMi-
HVBLL BECb aNropnT™ OAHiEl0 komaHzoto? [epeBip cBoto 3g0raj-
Ky Ha npakTuLi.

. HaBegwn npviknagu nporpam, KpiM TuX, ki M1 CTBOpIOBaAu, Ae BU-

KOPWCTOBYIOTBCS MpanopLi Ta nepemukadi. Lie MoxyTb 6yTn Ak ic-
HyHUi NporpamMu, Tak i Iporpamu, Lo BUKOHYHOTL BUrajaHi Toboto
3aBZaHHs.
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§ 17. MoxnumBocTi Ta chepn 3aCTOCyBaHHSA Pi3HUX BUAIB
KOMIM'toTepHOI rpadiki

§ 18. PegakTop pacTpoBoi rpadikv GIMP

§19. Wapwn

§20. LUndpoea TBOpUICTL
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§17. MoXnuBocTi Ta cpepun 3aCcToCyBaHHA
Pi3HUX BUAIB KOMM'IOTEepHOI rpadiku

S ' Y akux npodecisx noTpibHa Kommn'toTepHa
; rpadika?

IcHytOTb ABa OCHOBHWX BUAW ABOBUMIpHOI KOMM'toTepHOI rpagiku:
pacTpoBa i BEKTOPHA, KOXHa 3 AKX Ma€e CBOi 0cObANBOCTI Ta 06nacTi
3aCTOCYBaHHS.

Pacmpoea epadika — Le 306paxeHHs, ske cknaja-
ETbCS i3 CYKYMHOCTI MaNeHbKUX TOYOK, L0 Ha3UBatoTb-
cs nikcensmu. KoxeH nikcenb Mae cBii konip, i pasom
BOHW YTBOPIOIOTb MOBHOLHHE 306paxeHHs. Lo 6inb-
We nikcenie Ha oAUHULIO naowi (po3ginbHa 34aTHICTb),
TO YiTKiWWM 6yse 306paxeHHs. PacTpoBa rpadika fo6-
pe NigXoAnTb AN 306paxeHb 3 6araTtbMa Api6HUMY fe-
Tansamu, Takux sk potorpadii. - -

BexmopHa epagika 6a3yeTbcA Ha BUKOPUCTaHHI Ma- ¢
TeMaTUYHNUX GOPMYN ANA ONUCY KPUBUX NiHIN, 3 SKMUX
cknagatotbest ob6'ekTu. Taki 306paxeHHs He 3anexaTb
Bif pO3AiNbHOI 34aTHOCTI, WO Aa€ 3MOTYy 3MiHIOBaTU 1X
po3Mip 6e3 BTpaTu fkocTi. Y binbwocTi BUNagkie Bek- O
TOPHI 306paXeHHA BVMKOPUCTOBYOTb AR rpadivuHmx
o6'exTiB, AiKi He noTpebytoTb MMboKoi geTanizayii, Ha-
npuKiag noroTunis. L )

OkpemMum HarpsgMom pOo3BUTKY
Komn'toTepHoi rpagikn € 3D-rpa-
dika — cnoci6é cTBOpeHHs Ta BI-
pobpaxeHHa o06'ekTiB y TpuUBU-
MipHOMY MnpoCTOpi 3a AOMNOMOroH
KOMN'IOTepPHWX TexHosorin. 3a i
AOMOMOro0 MOXHa MOJentoBaTu
06'€KTV 3 ypaxyBaHHAM TpbOX BU-
MipiB: LWWPWUHW, BWUCOTU | rAN6K-
HW, WO Haja€e M peanictTudHoro
BUTAAAY.
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Posgin Ill. Pactposa rpa¢ika

PosrnsiHb 306paxeHHs. Ha3Bu BekTOpHI Ta pacTposi 06'ekT, ski 6ynu
BUKOPUCTaHI AN 1Oro CTBOPEHHS.

[Jal BignoBigi Ha 3anuUTaHHs:

* 3a 9KUMUW 03HaKaMmu byno po3nisHaHo pacTpoBi Ta BEKTOPHI YacTUHK

306paxeHHs?

» Onuww, 9k 6yno cTBopeHo nogaHe 306paxeHHs. fki npuitiomm onpa-
LoBaHHA rpadiuHmx 306paxeHb BUKOPUCTaHO?

3aBfiaHHA Ne 2

O3Haliomcs 3 iHpopMmaLieto.

Aximamopu Ta po3po6Huku sideoizop
3aCTOCOBYHOTb rpagiky ANA CTBOPEHHS
rnepcoHaxis, 06'eKTiB irpoBYX CBITIB

Ta aHimMaLlin. BoHM npayooTh 3 Bek-
TOPHUMU 1 TPUBUMIPHVMI MOAENAMU,
a TakoX pefarytoTb pacTpoBi TEKCTY-
pW, L6 HafaTy CLieHaM peanicTuy-
HOCTI. 481 bOro Ha4acTille BUKO-
PUCTOBYIOTb Taki nporpamu, sk Blender,
Maya, Unity Ta Unreal Engine. binbLue
npo Le Ai3Hancs B e-goaatky (17.1).

®omozpadu Ta pomokopecnoHdeH-
mu BUKOPUCTOBYIOTb rpadivHi pe-
AAKTOPW ANA PeTyLIYBaHHS Ta Kopek-
Lii 306paxeHb. Lie Moxe BKAoUaTH
HanaluTyBaHHS ACKPaBOCTI, KOHT-
pacTy, BUAaneHHs AedeKTis, nokpa-
LLieHHs KO/IbopiB | NigroToBKy GoTO
[0 ApyKy abo nybnikauii B Mejia.
HaivacTilue BOHW BUKOPUCTOBY-
toTb pepakTopu: Adobe Lightroom

Ta Adobe Photoshop.
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Ipagiyni dusaiiHepu BUKOPUCTOBYIOTL | ApXimeKmopu B/KOPUCTOBY-
Komn'toTepHy rpadiky Ans CTBOPeHHS | 10Tk rpadiky Ans CTBOPEHHS
BisyanbHWX ifei. BoHu pospobnsaoTs | 2D- Ta 3D-Mogenei bysisens
intocTpaldii, norotunu, noctepu, 6po- Ta iHTep’epiB. BOHW CTBOPIOOTL Kpec-
Lwypw, baHepn, peknamHi matepianu NeHHd, nnaHu byaisenb, Bisyaniadii
Ta 30BHILUHIA BUNAA HOBUX MPOAYKTIB. | MPOEKTIB Ta aHIMaLiliHi npe3eHTaLi.
HaiuacTilwe 419 LUbOro 3acTocoBY0Th | HaryacTile BUKOPUCTOBYIOTHCA
nporpamu Adobe lllustrator Ta Adobe AutoCAD, SketchUp abo 3ds Max.
Photoshop.

CborogHi 0cobnnBo NOMynsapHUM Ha-
npsiMoM € ee60u3aii. MpadivuHi pesak-
TOPW BUKOPUCTOBYIOTL A1 CTBOPEHHS
eleMeHTIB BebcaiTiB, Taknx SK iKOHKH,
baHepu Ta iHTepency KopucTyBaya.
OfHUM i3 NONYNAPHNX IHCTPYMEHTIB
Be6AM3alrHepiB € Figma — XMapHUK
pesakTop, AKUIA Ja€ 3MOry NnpawutosaTm
Pa3oM i3 KosieraMn B peanbHOMY Yaci.

Y meduyuHi xomn'totepHa rpadika Bu-
KOPVCTOBYETbLCA 415 06p0obKM MeAnY-
HMX 306paxeHb, TaKNX K PeHTreHiB-
CbKi 3HIMKIK, MPT a6o Y3/.

Mporpamn Ana MeAn4Hoi Bisyanisauii,
Taki sk OsiriX a6o Slicer, patoTb MOX -
BiCTb 06po6naTK 3D-306paxeHHd Ta gia-
FHOCTWYHI aHi. Lie JonomMarae nikapam
aHanisyBaTtu BHYTPILLIHI CTPYKTypu opra-
Hi3My 11 fliarHOCTYBaTW 3aXBOPHOBAHHS.

[HMceHepu BUKOPVCTOBYHOTh KOMMN'IOTEPHY rpadiky ANs CTBOPEHHSA TEXHIYHUX
KpecneHb, CxeM | TPMBUMIPHMX MOZENEN CKNaLHUX MeXaHi3MiB Ta KOHCTPYK-
uir. Lle HeobxigHO ANS TeCTyBaHHS 1 06UYNCIEHHS Pi3HUX NapameTpiB 06'eKTiB
nepej ix BUroToBAeHHAM.

SolidWorks, AutoCAD, CATIA — nporpamu Ang 3D-MozentoBaHHA Ta TEXHIYHOTO
KpecneHHs.

Y ModHili iHdycmpii rpadixky Bukopuc | CGl-apmucmu CTBOPIOOTL CreL-
TOBYIOTb A/151 CTBOPEHHS ecKi3iB oAsry, | edpekTn Ang GinbmiB, peknamHmnx
Bi3yanizauii konekuiv Ta CTBOpPeHHs POAVKIB Ta TeNeBI3iNHMX Woy. BoHM
TKaHWHHUX NPUHTIB. BeKTOpHI rpadiy- | MoAentotoTb i aHiMytoTb 3D-06'ekTw,
Hi peAakTopu AatoTb MOXNMBICTL PO3- | CTBOPIOKTb PeanicTUYHi BisyanbHi
poBAATY YiTKi AeTaNi ANA TEKCTUABHO- | eheKTI, CUMYIIOKTh NPUPOAHI ABU-
ro BUpo6HMLTBA. La (BoAy, BOTOHb, M) Ta CTBOPHO-
t0Tb IHTEPAKTUBHI CLieHMW.
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Adobe Illustrator, CorelDRAW — ui npo-
rpamu jonomaratotb CTBOPOBATK
JieTanizoBaHi ecki3n oAfry Ta TekcTyp
ANA TKaHWH.

3ds Max, Houdini, After Effects — npo-
rpaMu Ang cTBOpeHHd Ta 06pobku
cnevedexTis.

Oceima ma Ha8YaHHA: PO3POOHNKN
OCBITHiX NpPOrpam Ta HaBYanbHMNX
cepeA0BULL BUKOPUCTOBYHTb Bi3y-
anisauii Ta aHimadii 4na NosACHeHHSA
CKNaZHUX KOHLENLi Ta NpoLecis.

Cnopm: AHani3 pyxiB CrOPTCMEHIB
3a J0NOMOrot rpadiyHNX CUMynSLLil
Aornomara€ B TpeHyBaHHsX Ta Nnokpa-
LLEHHI TEXHIKW.

Cydoea excnepmus3a: Ekcnepti CTBO-
prot0Th 3D-pekoHCTPYKLT MiCLib MoK
abo 06CTaBNH 3104NHIB ANA Npea-
CTaB/eHHA A0Ka3iB y CYAI.

Pexnama Hepyxomocmi: AreHTu
BUKOPUCTOBYIOTb BIPTYasbHi Typu
Ta 3D-Bi3yanisauii Ans AeMoHcTpaLtii
06'EKTIB HEPYXOMOCTI MOTEHLIAHUM
MOKYMLAM.

BukoHali 3a80aHHSA:

« 2 O6'egHalitecs y rpynu. MpogoBxXiTh Lei cnucok npodeciin Bnac-

HAMW MpUKIadamu.

* Bunuwite Ha okpemomy apkyLli Has3BW BCiX Bi4OMVX Bam nporpam,

SKi onpauboByOTb rpadiyHi 306paxeHHs, obegHanTe ix y rpynu:

pacTpoBi pejakTopy, BeKTOpHi rpadiuHi pegakTopy, pesakTopu

3D-rpadiku, cneujanizoBaHe nporpaMmHe 3abesneyeHHs.
([lns BU3Ha4YeHHS HasexHOoCTi rpadiyHOro pejaktopa 40 rpynu, cKo-
pucTaiiTecsl NMOLLIYKOBOI CUCTEMOIO Mepexi «|HTepHeT» abo pybpu-

KO «3annTaHHS-BIiAMOBI4i».)
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3aBgaHHA No3 A2 Wmf
webp .€PS
O6'egHanTtech y rpynu. O6epiTe rpadivHmnni blend st cdr
pejakTop Ta 3'AcyiTe, 3 akuMu dopmMaTtamu F’ng.ps T—
dannis Moxe npaLoBaT LA Nporpama. ' Objstlfg 3ds ‘8!
* 3anponoHyiiTe aekinbka BapiaHTiB rpy- JPg
nysaHHs ¢opmartie painis. .emf

3aBfaHHA Ne 4

MepernaHb Bigeo B e-gozaatky (17.2). BucnoBu BnacHy AyMKy LLOAO pO3-
BUTKY LUTYYHOrO iHTe/NleKTy Ta Moro BMAWBY Ha KOMM'toTepHY rpadiky.

3aBfaHHA Ne 5

flisHaics 6inblue Npo Te, AKi MOXAVBOCTI Aa€ KOMM'toTepHa rpadika nto-
ASM 3 0BMeXeHVMU MOXANBOCTAMW. E-goaaTok (17.3).

3ATNMUTAHHSA-BIAMNOBIAI

SIK BU3SHaAUYUWNTH, fi"ﬂ[«’" BUKOpPUCTOBYBATW BEI kfﬁzﬁ“I i“«ﬂi; paXXeHHA,

a KoJii pacTpo 1Bi?

TnM, XTO 3aMMaETbCs rpadiuHNM AV3aiHOM, BaX/IMBO PO3YMiTV, KO BU-
KOPUCTOBYIOTb pacTp, a konn BekTop. Po3rnsHemMo nopiBHANBHY TabnuLo.

Pacmposa epadika . BexkmopHa epagika
306paxeHHs CKNaZAETHCA 3 MACUBY | 306paXeHHs CK/IaAAETHCA 3 TE0-
nikcenis | METPVYHIX NPUMITUBIB
Halkpatie ansd ¢potorpadin Har Kpalie NigXxoAUTb ANF NOrOTUNIB,

| LpUGTIB | rEOMETPUHHIIX MANOHKIB

Benuki po3mipu ¢painnis 3a yMOBM MeH1ui po3mipu ¢aiinis, Lo He 3a-
BE/UKOI PO3AiNbHOI 34aTHOCTI Ta Kilb- | N1eXaTb Big Pi3nuHOro posmipy
KOCTi KO/IbOPIB Y 306paxeHHi. Takox 306paxeHHs

Ha iHpopMaLinH1A 0becar gpanny Bnan-

Ba€ Pi3NUHMIA pO3MIp 306paxeHHs

Ockinbky pacTpoBi 306paxeHHs CkNaZaroThes 3 Mikcenis, BOHW Halkpa-
e NigXo4aTb NS BigobpaxkeHHs ApibHUX AeTanel i TOHKUX rpajauin
konbopie. PacTposi dopmaTty parnis nerwe nepernsgatii Ha KoMm'oTepi
(ix Moxe BigTBOPIOBaTK Binblua KiNbKiCTb NOLWMPEHMX Nporpam), a Ta-
KOX HUMW feriie ginMTucs B iHTepHeTi, 0cobanBo B coLianbHUX Mepe-
xax. BogHouac pactpoBa rpadika noraHo MacliTabyeTbcs.
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BekTopHi 306paxeHHs MOXHa HecKiH4eHHO MacliTabysaTu, LIO po-
bBuTb IX ifeanbHUMW AN NOTOTUNIB, FTEOMETPUYHMX MatoHKIB i crie-
uianisoBaHoi rpadikn. [poTe BEKTOPHI 306paxKeHHs HaATO CrpOLLeHi
NOpIBHAHO 3 pacTpoBUMMU aHanoramu. BekTopHMM nporpamaM TakoxX
MoXe 3HagobuTncs BinbLle Yyacy Ans Bisyanisauii cknagHilinx o6'ekTis,
Hanpuknag ¢oTorpadii un nensaxy.

U MoXKHa pacTpoBe 306pae

o Qe

PacTpoBe 306paxeHHs MOXHa nepeBecTy y BEKTOPHWUIA ¢popmar, npo-
Te C/lijg BpaxyBaTW, KM BUSIBUTbCH pesynbTat. Hanpuknag, nepetso-
PeHHs pacTPOBOro 306paxeHHs Ha BEKTOPHE HalKpalle MigXxo4unTs Ans
nNpoCTWX intocTpauiin, a He ana ¢oTorpadiii i mopTpeTis. MNpouec nepe-
TBOpPEHH: pacTpoBoro 306paxeHHs Ha BEKTOPHe HasuBaeTbca Tpa-
CyBaHHAM. Taki il MOXHa BUKOHATU B AeAKUX BEKTOPHMX rpadivHmx
peaakTopax abo 3a 4OMOMOroto OHMalH-CcepBiciB (koHBEpPTOPpIB), Hanpu-
knag autotracer.org.

MepeTBOPUTK BEeKTOpPHe 306paXKeHHs Ha pacTpoBe MoxHa 3acobamu
AesiKNX pacTpoBuUX rpadivyHmx pegakTopis, Hanpuknag Adobe Photoshop.
Mpouec nepeTBOPeHHs BEKTOPHOro 306paxeHHs Ha pacTpoBe Hasu-
BaETbCA pacTepmsaLi€to. Takox y BEKTOPHUX rpadiuHmx pegaktopax
CTBOpeHi 306paXeHHs MOXHa eKCrnopTyBaTW B pacTpoBuil ¢opmat
(AK NpaBwno, 4N LbOro NpusHayeHo NyHKT MeHto Palin — ekcnopm —
obpamu popmam).

- by o E o |
d FRa@iKa:

bCHA Ca

L L=

e B XXUTTi BUKOPUC

Me pacTp

PacTpoBa rpadika LUMPOKO BMKOPUCTOBYETbCA B 6araTbox cdepax,
Ae BaxnuBa poboTa 3 geTanizoBaHUMU 306paxeHHaMHK Ta ix obpobka.
Cepep HVX, 30Kpema, Taki.

1. ApyKoBaHi MaTepiann: peknamHi byknetn, noctepw, XypHanu, ra-
3eTW Ta iHWI ApyKOBaHi MaTepiann 4acTo CTBOPHOKTHCA 3 BUKOPUCTaH-
HAM pacTpoBoi rpadiku, OCKiNbKM BOHa Aa€ 3MOry nepejaTtu BUCOKY je-
Tanisauito 306paxeHs.

2. UndppoBe MUCTELTBO Ta XXMBONUC: 6araTo LMPPOBUX XYAOKHWN-
KiB BUKOPUCTOBYHOTb pacTpoBi pejakTopu ANa CTBOPEHHS MantoHKiB
| KapTUH.

3. IHTepHeT Ta Be6gM3aliH: xoua y BebAN3aHI YacTo BUKOPUCTOBY-
t0Tb BEKTOPHY rpadiky Ans ikOHOK i NOroTUMiB, pacTpoBi 306paxeHHs 3a-
CTocoByt0Tb AN19 $OHOBUX 306pakeHb, baHepis, poTorpadin MpoayKTiB
Ta iHWWX Bi3yaNbHVX efeMeHTIB, iki NoTpebyoTe BUCOKOI AeTanisauii.
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4. Komn'loTepHi irpyn Ta aHimauia: pactpoea rpagika gogae peanic
TUYHOCTI 06'EKTaM, TakuUM SK CTiHW byaiBeb, OAST NepcoHaxis, NPUpPo-
Aa ToLlo.

5. MeguumnHa: y MeanuHiii Bisyanisauji, Hanpuknag, nig vac po6otn
3 peHTreHiBcbkMMU 3HiMkaMu, KT abo MPT, 306paxeHHs 36epiratoTbes
y pacTpoBux dopmarax, OCKiibk BOHW NepeAaroTb HaliapibHiLi ageTani,
HeobXigHi Ang AiarHOCTUKW.

6. KinemaTtorpa¢ Ta cneyedeKkTn: pacTposi 306paXKeHHs BLKOPUCTO-
BYIOTb A/ CTBOPEHHS TekcTyp y 3D-aHiMauii, cneuedekTis, a Takox 41s
pefaryBaHHs OKpeMux Kaapis y ¢inbmax, o pobuTs ix 6inbl peanic
TUYHUMMN.

7. CouianbHi MepeXi Ta peknama: 6inbLUicTb 306paxeHb y colianb-
Hux Mepexax (Instagram, Facebook, TikTok) e pacTpoBrMY, TOMY LLO L
nnatgopmMu BUKOPUCTOBYIOTb ¢poTorpadii Ta rpadiky 418 npruBepHEHHS
yBaru ayaurtopil.

8. Po3po6neHHA iHTeppeWnciB: y AuzaiHi iHTepdeliciB MOBINbHNX
Ta KOMM'IOTEPHMX MPOrpaM BUKOPUCTOBYHOTbCSA pacTpOBi 306paxeHHS,
Hanpwvknag, Ans oHOBMX eneMeHTiB, intocTpauii, poTorpadii, ckpuH-
LUOTIB Ta iHLIMX KOMIMOHEHTIB.

Adobe Photoshop

(PacTpoBuii rpadiuHwniA pefakTop) Pg |

o OCHOBHWI iIHCTPYMEHT ANd pejaryBaHHs ¢o- | " T ‘
Torpa¢iv Ta cTBOpeHHs Lndposoi rpadiku. — o=

 [HyyKka poboTa i3 Wapamu, LWo gae 3mMory Bu- | Kopuctysaui:
KOHYBaTW CKnajHi onepauii 3 pejaryBaHHa. | ¢otorpadu, AnsanHepw,

o |HCTPYMEHTW AN KOPEeKLii KoNbopy, PeTyLi, | XyA0XHWUKW, intCcTpa-
CTBOpeHHs edekTiB, GinbTpiB Ta aHimMallii. TopU

e [MigTpMMKa AK pacTpoBoi, Tak | 6a30BOI BEK-
TOPHOI rpagikun

Adobe lllustrator

(BekTOopHWIA rpadiuHnii pepakTop)

o CTBOpEHHS BEKTOPHUX 306paxeHb, AKi MOX-
Ha MacLiTabyBaTi 6e3 BTpaTi AKOCTI.

e [ligxoanTb ANA CTBOPEHHSA NOTOTUMIB, KopuctyBsaui:
IKOHOK, LUpWTIB, iHporpadiky, intocTpauin. | rpadivHi AusanHepu,

o |[HCTPYMeHTU AN poboTW 3 KPVBKMM Ta reoMe- | intocTpatopu, Be6an3ait-
TPUUHUMUN GOpPMaMK, ePeKTaM, rPaLIEHTaM | HepU
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CorelDRAW

(BekTopHWIA rpadiuHniA pegakTop)

» CTBOpEHHS | peaaryBaHHs BEKTOpPHOI rpadi-
Ky ANS APYKOBaHWX MaTepianis, Be6an3anHy
Ta IOroTUnNiB.

e [liaATpMMKa pobOYNX NPOCTOPIB AN1A baraTo-
CTOPIHKOBWX JJOKYMEHTIB.

* MOXNUBICTb NpaLloBaTy i3 306paxeHHs-

MW BENVKWX PO3MIpIB, A0AABATU TEKCTYPH,
WpUPTK Ta pisHi epekTn

(!))

CorelDRAW

KopuctyBaui:
ApYKapHi, rpadiyHi an-
3aHEPU, XYAOXKHUKY

Inkscape (BekTopHWiA rpadiuHunia pepakTop)

» CTBOpEHHS Ta pedaryBaHHA BEKTOPHMX 30-
bpaxeHb (SVG).

e |[HCTPYMEHTW ANA MantoBaHHA, poboTL 3 Tek-
CTOM, TPacyBaHHS PacTpOBUX 306paxeHs.

e [igTpumKa pisHUX ¢opmartis, 30kpemMa PDF,
EPS, Al, PNG

INKSCAPE

KopucTtyBaui:
Be6AN3aIHepU, XyA0X-
HUKW, inroCTpaTopu

GIMP (PacTpoBunii rpadiuHniA pegakTop)

» beskolToBHa anbTepHatuea Photoshop
AN pejaryBaHHs 306paxeHb Ta CTBOPeHH
rpadiku.

e [liATpMMKa pOBOTH i3 LLApaMK, Mackamu,
¢inbTpamu, naariHamu.

o [HCTpyMeHTU Anst peTyLwi poTorpadin
Ta MantoBaHHA

kd
&d GIMP

KopucTyBaui:
doTorpadu, AnzanHepu,
XYLOXHWKN

Krita (PacTpoBuiA rpadiuHnin pegakTop)

e |[HCTPYMEHTV ANA MantoBaHHs, CTBOPEHHS
iNOCTpaLiiA, KOMIKCIB | KOHLeNT-apTy.

o [ligTPUMKa NeH3NiB, Wapis, edpekTis, IHCTPY-
MEHTIB ANA POBOTU 3 TEKCTYPaMU.

o [ligTprmMKa NnaHLWeTiB A9 MantoBaHHA
3 MOX/IMBICTIO HaNnalTyBaHHA Yy TAVBOCTI
[0 HAaTUCKY

Affinity Designer (BekTopHWiA Ta pacTpo-

BWUIA rpagiuHunia pepakTop)

» CTBOpeHHS i pejaryBaHHA K BEKTOPHUX,

TaK i pacTPOBWX 306paxeHb B 04HOMY
cepejoBuLLjL.

e [liaTpMMKa MacLlUTabyBaHHA 6e3 BTpaTu
IKOCTi, p060Ta 3 TEKCTOM, CTUNSAMU Ta edek-
Tamu.

o igxoanTb ANs intocTpaLlivi, BebAM3anHy, bpen-
AVIHTY Ta CTBOPEHHS pykoBaHux MaTepianis

SKRITA

KopucTyBaui:
XYAOXHWKW, intocTparo-
PV, KOMiKC-An3aiHepn

D AFENTY

KopucTyBaui:
An3aiiHepw, intocTparo-
pu, Bebav3aiHepu
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Figma

(IHCcTpymeHT Ana ausaiiHy iHTepgeiicy)

o CTBOpeHHA MakeTiB Ta NpoTOTUNIB 414 BEb-
canTiB i 4OAATKIB.

¢ CninbHa poboTa B peanbHOMY Yaci 3 KilbKo-
Ma KOpPUCTYBavamu.

o [ligTpMMKa BEKTOpPHOI rpadiku,

$#Figma

KopucryBaui:
BebansanHepw, Ul/UX-
avisainiHepn (Ul — User
Interface, iHTepdeinc

IHTepakTUBHUX NPOTOTUNIB, IHCTPYMEHTIB
ANns po3pobneHHs iHTepdencis

kopucTyBa4a; UX — User
eXperience, B3aeMo/id
3 KOpUCTYBayeM)

AKi icHylOTB

Blender (NMporpama ans 3D-mopentoBaHHA

Ta aHimauii)

o CrBOpEeHHA TPUBUMIPHMX MOAesel, aHima-
Wi, CUMYNALIA Ta BisyaNbHNX epekTis.

e PeHjiepuHr 306paxeHsb i Bieo, CTBOPEHHS
peanicTUYHKUX TEKCTYpP i MaTepianis.

e |HCTPYMEHTU AN MOJENOBaHHA NepCoHa-
XiB, pob0TH 3 Pi3M1KOIO Ta aHiMaLliEro

KopuctyBaui:
3D-an3aiiHepun, aHimMaTo-
pu, pPO3pOBHUKK irop

¢opmaTtu rpagiuHux pannie?

O3HaoMuTICA 3 Nepenikom opmaris GanniB MoxHa B e-goaatky (17.4).

MEPEBIP CEBE

<= .

e

!
L
0]

3HAHHA —PO3YMIHHA —AHAMI3 ~CTBOPEHHSA
MosicHN BiAMIHHICTE MiX pacTpoBOI Ta BeKTOPHO rpadikoro

3a cnocobom nobys0BM 306pakeHHs.

. HasBu nporpamu, siki HalyacTille BLYKOPUCTOBYOTbCA Ans po6o-

TV 3 pacTpoBoto rpagikoto.

HaBean npuknagn nporpaMmHoro 3abesneyeHHs ANA KOXHOrO
TNy rpagixku.

. MosicHW, YoMy pacTpoBi 306paxeHHs He MiAX04ATb A4 MacliTa-

6yBaHHs. HaBegu npuknagn 3agad, Ae Ue € KpUTUUYHAM.

. O6rpyHTY, YOMY NOrOTUMN YAcTO CTBOPHOKOThL Came Y BEKTOPHO-

My popmari.

. Yomy y pisHUX npodecisax BUMKOPWUCTOBYHOTb pisHi Tunun rpadi-

ki (BekTopHy, pacTpoBy, 3D)? MNopiBHAN chepw ix 3acToCyBaHHS
Ta NOTpe6u B KOXHIA ranysi.

. MigroTyi1 kopoTKy nNpeseHTawjto Npo npodecito, ika NoTpebye Ha-

BMYOK OMpaLjloBaHHS KOMMN'toTepHoi rpadikm.
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518. PepakTop pactposBoi rpadikm GIMP

GIMP2

G\ IMAPE M&\HIP ULATIEN FPUGD.M/F

Yum GIMP Kpaluumin 3a BEKTOPHUIA rpadivHmi
pepakTop?

YaBK, WO TU roTyeWwcs A0 0cob-
AMBOro 3axody — Le Moxe 6yTu
Beyipka, LWKINbHUIA TNPOEKT abo
CTBOPEHHSI OPUriHaAbHOro MOCTy
ANa couiaNbHUX Mepex. Ane Locb
He cknagaetbcs: GoTo He igeansb-
He, KONbOpU 34al0TbCA TbMSAHUMU,
a Apyr 3 rpynoBoi oTKM 3an/oLLnB
o4i B TOW Ba>JIMBUN MOMEHT, KON
BCi ycMixHynucs. Ak 6yTtu?

Ha gonomory npuxogsTb KOMM't0-
TepHi TexHonorii. Pactposi rpadivHi
peAakTopy AalTb MOXJMBICTb Me-
peTBOpUTN Tebe Ha CNpPaBXHbOro
XYAOXHMKA UM XYAOXKHULIO | MalicTpa 4M MalCTpUHIO GOTOMOHTaXY.
T Moxell BUMPaBWTK ACKPaBICTb | KOHTPACTHICTb 3HIMKa, NpubpaTn
HemnoTPibHi 06'ekTW, 3pobUTK Konax i3 Kinbkox ¢otorpadiv, 3miHOBaTU
Konbopu, obpizaTu, fofaBaTu TekCT abo pisHOMaHITHI epekT. Cnpobyii
cebe y cTBOpeHHi B/lacHVX rpadiuHmnx pobit!
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3aBfaHHA Ne 1

GIMP Ta Photoshop — ue ABa MOTY>XHi
pacTpoBi rpadivuHi pegakTopu, ki 4acto
BUKOPUCTOBYIOTbCA ANA pejaryBaHHA
306paxeHb. poTe MiXX HUMU € Kinbka
BaXX/IMBUX BiAMIHHOCTEN, LIO MOXYTb
BMAVHYTW Ha BUBIp iHCTpyMeHTa B pis-

fele)

HUX CUTyaLisX.

Ob'egHaliTecs B nmapu i cnpobyinTe BU-
3HauYUTL, IKOro rpadiuHoro pegakrtopa

CTOCYETBLCH HIXY EI'ID,U‘aHI/IUI onic.

o

KOBWI MOAYNb, AKWA PO3LLNPIOE
MOX/IMBOCTiI OCHOBHOI Nporpamu),
6araro 3 AKUX € NNaTHUMK

€) € 6e3kOLTOBHIM i BIAKPUTUM KomepuiHa nporpama, Lo notpe-
nporpamMmHuM 3abe3neyeHHAM Bye NnaTHOI NiANNCKY

(® Hapae wnpwwin Habip iIHCTPyMeH- | Bonogie NOTYXHUMW QyHKLIAMY,
TiB, AKI MOXYTb 6YTW HEOBXiAHI TakuMK Ak pefaryBaHHa Ha piBHi
npodecioHanam y chepi rpadiy- nikcenis, poboTa i3 wapamu, ¢ins-
HOro Av3anHy um gotorpadii. TpaMu i Mackamu, ane ioro iHTep-
Lle cTocyeTbCe, Hanpuknag, dec Ta feqaKi iHCTPYMEHTU MOXYTb
nokpaLLeHUX GpyHKLin poboTn 34aTICA TPOXM MEHLL IHTYITVBHO
3 TeKCTypamu, iHTerpaLii 3 iHWwW- | 3po3yMinvMKn, 0cobn1MBo AN Ho-
MU NpoAyKTamu BauKiB

G NigTpumye pisHOMaHITHI popma- [Mpautoe 3 baraTbMa MoLIMpPeHUMU
TV rpadivyHux daiinis, 30kpema dopmartamu rpadiuHmx painis, 30-
Ma€ BnacHuin ¢opmar PSD, akuin kpema JPEG, PNG, GIF, TIFF, a Takox
Ala€ 3Mory 36epiraTv BCi geTani MOXe BifKkpuBaTi darnnu popmary
Ta CTPYKTYpPY $aiiny B He3MiHHO- PSD, ane ix nigTpMKa He A0CKOHa-
My BUMAAI (LLapwy, Macku, epekT | na, i AeaKi cknagHi Wwapu abo edek-
TOLLD) T MOXYTb 6y TK BTpaUeHi

@ Moxe notpebysatu binbLue Nerwmnn i MeHL BYMOINBUIA
pecypcis komn'totepa, ToMy Ans A0 0bnajaHaHHA
CTapUIX 4u CNabkmnx KOMN'toTepis
BiH He 3aBX AW HalKkpaLLmii Bubip

@ TponoHye 6e3niy naaeirie (soaat- | NporpaMmHe 3abesneyeHHs 3 Bij-

KPUTUM KOZOM, LLIO M€ BeNNYE3HY
CNiNbHOTY, fiKa CTBOPHOE 6e3Ko-
LUTOBHI AOAATKN Ta MOAYNI ANg
HBOro
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3aBaaHHA Ne 2  [_]
Jocnign intepoeiic GIMP.

GNU Image Manipulation Program - ] X

€) ronosHe meHio nporpamu. TyT 3ibpaHi BCi IHCTPYMeHTY Ta dyHKLi
pejakTopa.

@ OcHoBHa naHenb iHCTPYMEHTIB. OCHOBHI iIHCTPYMEHTU 415 Marito-
BaHH$, BUAINEHHA, peTyLi Ta TpaHchopmalyii 306paxeHb.

€) Po6oua o6nacTb. TyT BigkprBaOTECA Gaiinn 3 rpadiuHMu 306pa-
XEHHAMY, KOXHWIN y cBoeMY BikHI. Came y Lx BikHax BigbyBaeTbCs
6esnocepeaHe pejarysaHHs 306paxeHb.

@) nNaHeni BnactTusocTei (Mensni, Tekctypu, Wpndty). Ha unx na-
Henax BigobpaxalTbCs BNacTUBOCTI BUOpaHUX iHCTPYMeHTIB Ans
HanawTyBaHHsA poboTu. MaHenb i3 NnapameTpamu NeHsna Bi4KPUTO
33 3aMOBYYBaHHAM.

€ naneni (Wapw, kaHany, KoHTYpU). MOXAVBOCTI 415 KEPYBaHHS LLa-
pamu, kKaHanamu Ta KOHTypamu.

AKTUBHWI KoNip iIHCTpyMeHTa Ta KoJlip Taa.
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3aBgaHHA Ne3 [ _]

«Po3knagn» BCi 06'eKTI Mo okpeMux darinax.
byno:

Ln¢posi npncTpoi Ta iHwe.jpg

Crano:

KPEJJ,I/ITHa

KapTka.jpg
BnokHoT.jpg

Yawka
i3 KaBo0.jpg
[ TLLEEDREELTT
SERREET

HoyT6yK.jpg

1. 3aBaHTax apxiB i3 306paxeHHaAMM e-goaaTok (18.1).
2. Bigkpwin painn «Lindposi mpuctpoi Ta iHWwe3.jpg»
®aiin — BigkpuTn — BKasaTtu LWnax 4o ¢painy.
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n 3minn Bubip Mepernap 3obpaxenns lWap Konip 3acobw
! CTeOpMTH... Ctrl+N
Opepxatv >
Biakputi... Ctrl+0O

BiakpwuTi 8K WwWapw... Ctrl+Alt+0

@ Biakputi aapecy...

Biakpwuti HeaasHi

% 3beperiu.. Ctrl+S
L 36epertv AK... Shift+Ctrl+5S
36eperti Konito...

T BigHosuTi

Mepesanncaty Kasa Ta neviso.jpg
Excnoprysatv AK... Shift+Ctri+E

CTBOPWTH WabAOH...

3sepHwu yBary! Mig yac BigkpuUTTa Palny Moxe 3'ABUTNCA Taka Nporo-
3nLis:

! MepeTteopuTy ¥ po6oumid npoctip RGB? X

IMnopryBaT 306pakeHHn 3 KonipHoro npodinto
Ll Ta iHW g-1

3obpawenHna «LUndposi npucrpoi Ta iHwe3.jpg>» mae sbygosannii wonipuvii npodine
+ Adobe RGB (1998)

NMepersoputi 306pareHHna ao s6yaosanoro npodinto sRGB?
* GIMP built-in sRGB

BigTBOpeHHA KONbopiB: BiAHOCHe KonopuMmeTpuyHe

Adobe RGB oxonntoe 6inbluinii gianasoH Konbopis, Hix SRGB, ocobnu-
BO B 3e/1eHuX i CUHiX BiagTiHKax. Mig yac nepetBopeHHs 3 Adobe RGB
Ha sRGB uacTuHa konbopis, ki € B Adobe RGB, moxe ByTi ckopoyeHa
abo «obpizaHan.

GIMP 3a 3amoBuUyBaHHAM Mpautoe B KonbopoBoMy npocTopi sRGB,
OCKiNbKW Le Haibinbll yHiBepcanbHWA i cymicHUin ¢opmaT. AkLyo
TW BiAgKpVBaeLW 306paxeHHs B Adobe RGB 6e3 nepeTtBopeHHs, GIMP
MOXe He BiZobpasvTV KonbopW KOPEeKTHO, a Mij 4ac pejaryBaHHS
i 36epexXeHHA MOXYTb BUHUKHYTIN Npo61eMun 3 KONbOPOBOH TOUHICTHO.

155
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Micna BigkpuTTa panny abo gekinbkox $ainis i3 306paxeHHsM y pobo-
yin obnacTi rpadiuHoro pegaktopa byse BiagTBOpeHo 6e3nocepesHbLO
came 306paxeHHS Ta Bi4OMOCTI Mpo Hboro. A came:

J«—{ Mepenik BigKpWTVX Ppannis ]

(ANa NiHIAKK)

OfnHNLL BVIMliE)rOBaHHFI 1

3. O6epu iHcTpymeHT O6pi3aHHA Ha NaHeni iHCTpyMeHTIB

L] O6pisaHHs

BUNYYEeHH

Ta 06Begm 306paxeHHs HoyTHyKa.

Ha naHeni napameTpiB iIHCTPyMeHTa BCTaHOBW npanopeLb BuayumnTu
o6pisaHi nikceni.

(R |

O 6pizannun

x
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4. HatucHu Enter. PelwiTy 306paxeHHs byge obiTHYyTO.

@ Axkwo 3HAMu npanopeys Buayyumu o6pizani nikceni, mo yacmuHu
306paxEeHHA 30 MeXamu 06aacmi 06pisku (kadpy) 3aAUWaMbCs Hesuou-
MUMU, ane He 3HUKHYymb. 3a 00noMo20t0 iHcmpymeHma lepemiwjeHHA
MOXCHA «3amsA2mu» IX y Kaop.

5. 3bepexu 306paxeHHs y BracHoMmy dpopmati GIMP (.xcf).
danin — 36epertTn — obpaTu Miclie Ans 36epexeHHs daiiny Ta BBeC-
™ iM'q.

6. 3bepexu ¢pann B iHWKUX popmaTax (jpg, png, gif, tif):

dailn — EKcnopTyBaTU AIK — BUBpaTK MicLie Ans 36epexeHHs daiiny,
popmar Ta BeecTU iM'a («kHoyTByK»).
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ﬁ EKCTIOPT 306paxeHHA X

BeecTu iM'a panny

e Photoshop) MOoX/IMBICTb 06MpaTV TUN pann
a [ PERH

HAM

O6patut TUn ¢anny

7. Ckacyi 3MiHeHHs 306 paxeHHs

3MiHn — CKacyBaTH
abo Ctr+Z

8. CrBopwm okpemi dainu i3 306paxeHHIMU Yallky 3 KaBoto, biokHoTa
Ta KPeAUTHOI KapTKW, MOBTOPWMBLUW NMYHKTK 3-6.

9. CrBOpW AN KOXHOro TUMY daiinis okpemy nanky Ta nepemicTyi CTBO-
peHi daninun («HoyTbyk», «Hawka i3 kaBoro», «<bnokHoT», «KpeantHa
KapTka») B Manku 3 BiAMNOBIAHUMW Ha3BaMU.

10. Bigkpuii dainn «<HoyTbyk.jpg» | dpaiin «Yallka i3 kaBoto.jpgy».

@ Y GIMP € gBa pexumm poboTi 3 iHTepdeiicom: 04HOBIKOHHMIA Ta 6a-
raToBiKOHHUNA. Lli pex1mu BU3HaYatoTh, AK Bi406paxatTbcs NaHeni
IHCTpYMEHTIB, LWapw Ta poboua o6nacte. B 0oAHOBIKOHHOMY peXXUMi
BCi enemMeHTW iHTepdelcy 3ibpaHi B ogHOMY BikHi. Lle 3pyuHuin pe-
XUM N9 KOPUCTYBAadYiB, AKi BigjatoTb nepesary ynopagkoBaHoMy iH-
Tepdelicy, Ae BCe 3aNMLLAETbCA Nif PYKOKO B €ANHOMY BIKHI.
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@ ik yBIMKHYTV O4HOBIKOHHWI pexuMm:
1. Bigkpuiite GIMP.
2. MNepengiTe go MeHo BikHa Bropi iHTepdelicy.
3. Bubepitb NyHKT OAHOBIKOHHUIA PEXUM.

Micna uboro BCi enemMeHTV iHTepdeiicy byae pPo3MILLEHO B OAHOMY
BikHi, 30KpeMa naHesi iHCTpyMeHTIB, BikHa Lapis Ta camy pobouy 06-
nactb. A BUbupaT 306paxeHHs ANa peaaryBaHHs MOXHa 3a 40MOMo-
roto naHei, po3TaLloBaHol Mij MeHto.

®arkn 3minM Bubip MNepernsa 3o6paxenns LWap Konip v O@inbtpy BikHa [osigka

Bubip akTMBHOrO BikHa i3 306paxeHHAM
AN peaaryBaHHs, MOX/IVBICTb 3aKpUBaTY
(HATUCHYTU Ha XPecTuK)

Apyruii crnoci6 obypaTtin akTYBHE 306paxXeHHs:
BikHa — Hasea ¢aliay

m [HoyTOyK] (ekcnopToBaHo)-1.0

® [Yawka i3 kasow)] (iMmnopToBaHo)-5.0

BaraToBiKOHHUIA peXXUM — Le KnacuuHuii pexunm GIMP, ge Bci ene-
MeHTW iHTepdeiicy, Taki ik naHeni iHCTpyMeHTiB, poboya obnacTb
Ta Wapw, po3MillyoTbcs B OKpeMux BikHax. Lie moxe 6yt KopucHo
ANS KOPUCTyBauiB, AKi NpaLiooTb 3 KibkoMa MOHiTopaMu abo xo-
YyTb HanalTyBaTV iHTepdelc 3a CBOIMY BNOZOBaHHAMN, NepeMiLly-
UM NaHeni Ha pi3Hi Micuda ekpaHa.

11. Anqa koxHoro 306paxeHHs BUBeAW Ha ekpaH jianorose BikHo Bnac-
TWUBOCTI 306paXXeHHs, NopiBHSAN BigoMocCTi

306paXkeHHss — BnacTuBoCTi 306pakeHHA
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I Baactvisocti so6paxenna

@ Bnacmsocti 306panenns

Posmip y Toukax:

PosMip npy gpyKyBaH

PospineHicTs:
KonsopoBwnii npoctip:
TouHICTE:

Hassa daiin
Poamip daiin
Tun daiin

PosmMip y nam'aTi
KinbkicTs ckacysaH

KinsxicTe nostopis:

Kinekicte ToMok: 13
KinbxicTe wapis:
KinekicTe kananis: [
KinbxicTs konTypis: [

Posamip y Toukax:
Posmip npn ApyKyBaHHI:

PosgineHicTb: |

Konsoposwii npocTip:

TouHicTs: &

Hasea daina: ;)

Poamip daiina: :
Tun chaiina:

Poamip y nam'ari: 3

KinbkicTs ckacysan
Kinbkicre nosTopi

Kinekicte To4oK:
Kinbkicrs wapi

KinexicTe kananis: (
Kinekicts koHTypis: 0

e MigroTy BignoBigb Ha 3annTaHHSA: gKi NapaMeTpu BMINBAKOTb
Ha po3Mip dainy 306paxeHHs?

12. Ans 306paxeHHsA «Yalika i3 KaBor» MocNif0BHO 3MiHW Po3Mip Mno-
NOTHa Ta po3Mip 306paxeHHs, 36iNbLWVBLUN A0ro BABIUI.

306paxeHHa — Po3Mmip nosoTHa
306paxxeHHs — Po3mip 306paXkeHHs

e [ligroTy BiANOBiAbL Ha 3aNMNTaHHS: YNM BifPi3HAOTECS AT «3MiHU-
TV PO3MIip NOMOTHa» Ta «3MIHNTW PO3Mip 306paxeHH:»?

13. 3akpuid yci 306paxeHHs 6e3 36epexeHHs 3MiH.

14. Bigkpwin yci 30bpaxeHHSs 3 nankw, y skivi 36epiratoTecs daninn y dpop-
MaTi png, Ta 3MiHW ¢i3nuHMI po3Mip ycix 306paxeHb Ha 300 x 300 Mm.

* [NoMmipkyi, Yomy 06'eKTV Ha MantoHKax AedopMyoThCS.

3aBgaHHA Ned [_]

3MiHM HacTpiiA.

Byno: Crano:
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1. 3aBaHTax apxiB i3 30bpaxeHHAMM e-goaaTtok (18.1), aKwo Moro e
He By/10 3aBaHTaXeHOo A4/15 NMonepejHix 3asAaHb.

2. Bigkpuii ¢palin «cyMHa KynbKa.jpg».

3. O6epw iHcTpymeHT LUTamn abo JliKyBaHHA Ta npubepu «CyMHUR
POT» 3 KYNbKU.

@ LLio6 6yno nerwe npaiyroBaTh, MoXeLl 3MIHUTY MacluTa6 306pa-
KeHHs. [lna uboro 3atucHK knasiwy Ctrl i nokpyTu koniwarko
MULLI.

2 LWTamn

&4 Uiramn 3 nepcnexTusoio

g’ NikyBaHHA H

JikyBanbHWiA NeHsenb: BUNpaBneHHs aedekTis y sobpaxeHi

© IHcTpymenTy WTamn i flikyBaHHA B GIMP MatoTh cxoxi byHKL,
ocKinbku 0buaBa Npu3HayeHi ANS KOnitoBaHHSA MikceniB 3 OAHiei
4acTMHM 306 pakeHHs | BCTaBNEHHS iX B iHLUY.

Ane Bce X Taku BIiAMIHHICTb MiX UMK iHCTpyMeHTaMu €. LLTamn —
IHCTPYMEHT AR TOYHOro KonitoBaHHs. BiH konitoe TouHi nikceni
3 BubpaHoi obnacTi i BCTaBAsE iX Ha iHWY 4YacTUHY 306paxeHHs,
He BpaxoBYHUUM TEKCTYpYy abo OCBITNIEHHA HABKOWLLHIX Mikcenis.
IHcTpymeHT JIiKyBaHHSA He NPOCTO KOMitOE MiKceni, a MnaBHO Mo-
EAHYE iX i3 TEKCTYpOO Ta OCBITNIEHHAM HaBKONWLWHBOI obaacTi.
Lle nae 3mMory iHCTpyMeHTY 311BaTK nikceni 6inbll NPUPOAHO, WO
pobuUTb IHCTPYMEHT igeanbHUM ANA peTywi LWKipW, BUAANeHHs
MAAM, 3MOPLLOK, MOAPSAMNH TOLLLO.

3acTocyBaHHS WX iHCTPYMEHTIB BiAbyBaETLCS 3@ OAHUM anroput-
MoM. CrioyaTky nMoTpibHO obpaTu fxepeno KomitoBaHHA (Te, WO
TV Byfell KNoHyBaTW (KONitOBaTW) Ha iHLWY YacTUHY 306paxeHHs).
[Ansi Uporo KnaLHu Noro NiBO KHOMKOK MULLI, yTPUMYHOUN KnaBi-
wy Ctrl.

Micna Bubopy gxepena noTpibHo BignycTuTy Ctrl, nepeiitn go Tiei
YacTUHW 306paxeHHs, Ae Bye 3acTOCOBaHO KNOHYBaHHS, i knau-
HYTW abo NpoBecTV MULLEeto Mo L obaacTi.

Ans 6inbl To4YHOI pobOTU MOXHa HanalTyBaTu napameTpu iH-

ctpymenTie WUTamMn a6o JlikyBaHHA Ha nNaHensx 3niBa Ta cnpasa
BikHa GIMP.
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o Ana BUKOHaHHS L€l 3aga4i Tobi y Harogi MoXyTb TakoxX cTaTu iH-
cTpymeHTn Naneub, OcBiTAeHHA/3aTeMHeHHs, PosMUTTA/Pis3-
KicTb.

”« ” Maneus S

@ Posmua/piskict Shift+U

‘ OceiTneHHa/3aTeMHEHHA Shift+D

© ¢ lHcTpymenT Maneub BUKOPUCTOBYETHCA ANS 3MilllyBaHHS a6o
po3TAryBaHHS MiKCeniB Ha 306paxeHHi, Lo CTBOPIOE eekT 3Ma-
3yBaHHS, HIbW T «po3masyBaB/po3masyBana» apby Ha nonot-
Hi. BiH Moxe 6yTy KOpUCHUM ANS 3rnajXyBaHHA Nepexojis Mix
KONbopamu abo TeKCTypamy, MOM'AKLLIEHHS KOHTYpIB | CTBOpPeHHS
XYAOXKHIX ePeKTiB.
* «OCBITNEHHA» BUKOPWUCTOBYETHCS ANS 36iNbLUEHHS ACKPaBOCTI
y BUBpaHuX AinsiHkax, pobuTb ix CBITAILLMMU.

* «3aTeMHEeHHS» pobuTb BUBPaHI 4iNFHKN TEMHILMY, JOoAal0uN
rAnbunHy Konbopy abo TiHi.

* «POSMUTTA» BUKOPWUCTOBYETBLCA ANS 3r1afXyBaHHs abo po3Mu-
BaHHs geTasiell 306paxeHHs. Lie Moxe By T KOpUCHO 415 3MEHLL eH-
HS YiTKOCTI KOHTYpIiB abo ANs CTBOpeHHA edekTy M'aKoro dpokyca.

* «Pi3KiCTb» BUKOPUCTOBYETLCA ANS MiABULLEHHSA pi3kocTi, To6TO
ANa BUAINEHHA AeTanen i 36iNbLUEHHA YiTKOCTI KOHTYpIB Ha 30-
bpaxeHHi.

ObpaTun pexunm MoxHa B 4iaioroBoMy BiKHI:

Tun 3ropTanusa (Cr) Tun (Qrl)

¢+ PO3MWBaHHA -
Pi3kictb SMHUTU
LianasoH
TiHi

CBiTNi YacTVHM

4. O6bepn iHCTpyMeHT KOHTYPW, Hakpecn MOCMILLKY Ta 3aMoBHMN 11 KO-
NbOPOM. AK ManoBaTW 1 3aMOBHIOBATW KOHTYPW, AOKNAAHO ONNCaHO
B pybpuLi «3anuTaHHs-Bi4NoBIgi».

{ & Kon TYPH

CTBOPEHHSA Ta pelaryBaHHA KOHTYpie
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Jnine Bulip TMepermg 3JoSpaxenma lWap Komp Jacofis OGimipe  Biewe [osizes

Cracyssma «Meperaryzanem kpusci

. . = XypHan ckaCyBaHb

PEAHLOTD NGHY

IgMHAL BEARY

KoHTyp#M

3anoBHUTH KOHTYP

" % BubepiTh CTU/Ib 3aN0BHEHHS
be )}

(1) IHcTpymeHT KOHTYpPW fae MOXIMBICTE CTBOPHOBATU KPUBI Ta Mpami
NiHii, AKi MOXHa BUKOPWUCTOBYBaTU ANA 06BeeHHs, BuaineHHs abo
3amnoBHeHHs obnactell Ha 306 paXxKeHHi.

5. 36epexu pesynsTat poboTu.
6. BukoHaln gogaTkoBo:

e Bigkpuii XXypHan ckacyBaHb (3MiHUW — )XXypHan ckacyBaHb)
i ckacy nonepezHi KOMaHAW.
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__IcTopis ckacyBaHb Ain

[ CkacyBatn J ‘ [MoBTOPUTK

e Obepu iHcTpyMeHT MeH3enb, TUN NeH3ns
Pixel i Hamanton yemiky:

W
®
®

 [opieHsl iHcTpymeHTV KoHTYpu Ta MeH-
3eNb. fAki nepesary Ta HeAoJiKW KOXHOMoO
3 HUX?

3ATMMNTAHHA-BIANOBIAI

SIK ycTaHOBUTW rpadiuHmin pegakTop GIMP Ha cBi undppoBuA npu-
CTpinA?
Bigkpuin 6paysep i nepeign Ha odilinHn cant GIMP:
https://www.gimp.org/
Ha ronosHin ctopiHui 3Hangw kHonky «Download» (3aBaHTaxuTw).
Ob6epw Bepcito 419 TBOEI onepawiiHOi cncTeMu:
Windows

O6epwu , | iIHCTanauinHWin daiin NouHe 3aBaH-

TaxyBaTWCA Ha TBil1 KoMMn'toTep.

Micna 3aBeplueHHs 3aBaHTaXeHHS BiAKPWIA 3aBaHTaxeHWin dalin
| 3anycTy iHCTanaLjto.

Micns 3aBeplueHHs iHCTansALUii HaTucHM «Finish» gna 3anycky GIMP.
macOs:

3aBaHTax ¢ann y ¢popmarti .dmg i BigKpuWiA noro nicns saBepLleHHs
3aBaHTaXeHHs.
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MepeTarHu 3Ha4vok GIMP y nanky «Applications» (Mporpamu).

Bigkpunin manky «Applications» i 3Haan GIMP. Bigkpwuia horo, 3a no-
Tpebu nigTBepANBLL 6e3NeyHicTb NporpamMu.

Linux:

[Ans 6arateox guctpmnbyTtusis Linux GIMP gocTynHuin yepes meHe-
Axep nakeTtie. Hanpvknag:

[Ans Ubuntu a6o Debian: Bigkpuii TepmiHan i BBegu komaHay sudo
aptinstall gimp.

Ans Fedora: sudo dnf install gimp.

IHcTanton GIMP vepes MeHeaxep NakeTiB TBOEI crcTeMu abo 3aBaH-
Tax i3 ogilinHoro canty.

Micna BcTaHOBNEHHS 3HaAW 3Ha4vok GIMP

y TBOIl cuctemi (Ha pobouomy cToni abo
B MEHI0 Mporpam) i 3anycrtu noro.

@ Ha ueit vac GIMP odiuiiiHo He nigTpYMye MOBinbHI NnaTdopmu
«Android» abo «iOS». lpoTe icHytOTb anbTepHaTUBHI NporpaMu 3 aHa-
NoriyHUMK YHKLIAMN ANS pefaryBaHHa 306paxeHb Ha MOGIbHYIX
NpUCcTposix, Ak-oT Snapseed abo PixIr.

AIK HanawTyBaT YKpaiHCbKY MOBY iHTepdeincy?

3a 3amoBuyBaHHsAM GIMP BCTaHOBAIOETLCA 3 MOBOI iHTepdelcy, sika
€ cucTeMHoto. AKLLO MOTPIBHO 3MIHNTU MOBY iHTepdeicy Ha yKpaiH-
CbKY, BUKOHaiA Taki gii:

+ Bubepu merto Edit (a6o 3miHM), noTim o6epu Preferences (abo Na-
pameTpn).

Y BikHI HanawTyBaHb 3Haiian po3gin Interface (abo IHTepdeidc).
Y napametpax iHTepdelicy 3Hangm cnucok Language (abo MoBa)
i BU6epu 3 Hboro NoTpibHYy MOBY.

HatncHy OK, o6 36epertn HanawTyBaHHA.

3akpuii Nporpamy i 3HOBY BiAKPWN ii, W06 HOBI MOBHI HanalTyBaH-
HA Habyny YMHHOCTI.

[

L

a

L

Ak manoBaTW NpaMi Ta BUrHYTI AiHIT?

KoHmyp — e nocnigoBHICTb NpAMKX abo BUrHYTUX AiHIlA, WO 3'€AHYIOTH
BKa3aHi KOpucTyBayem TOUKW 306paxeHHs — ay3/u. Vloro cTBOproIOTH Tak:

¢ [locnigoBHO Npoknayal NiBOK KHOMKOK MULL| BY3/U.

¢ Llo6 3aMKHYTW KOHTYP, KNaLHW NepLinii BY30A, YTPUMYOUN KiaBi-
wy Ctrl.
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» o6 BUrHyTW NiHito, nigseAn Ao Hel Kypcop (Tak, Wob Ha HboMY
3'ABMNAacs YoTUPUHaNpPsMAeHa CTpifKa) i NPOTArHK Moro, yTPUMYyto-
4 NiBY KHOMKY MULLI.

¢+ LLlo6 BigkopuryBaT BUTMH NiHii, MOXHa NepemicTUTV HaNpAMHI —
cneuianbHi «BYCVKW», LLO MPUKPINAOIOTLCA A0 BY3/iB, KOAU TN BU-
MMHa€eW AiHito. [ng uporo ix NoTpibHO MOTArHYTW 3a KiHUeBi Toukwy,
nosHayeHi KBagpaTukamu.

3eepHu yBary! Akuwo obpaHo pexum «baratokyT |l

Tun g

HWKW», TO NIHIT MiX KJIHOYOBVIMUW TOYKamMun byayTb
BUK/IFOYHO MPAMUMM | BUTHYTU 1X He BAACTbCS.
Pexum «baraTokyTHVKU» 3pyYHO BUKOPUCTOBY-
BaTV 4191 306paxeHHs reoMeTpuaHNX Giryp.

TakuniA KOHTYp YCMILLKW HaManboBaHo
3a ZIONOMOrot0 BCbOro A4BOX BY3/1iB Ta 4BOX
NHIV MiX HAMW. BKaxn nepLumi sy3on,
noTiM — ApYriid, @ NOTiM, yTPUMYHOUW K/a-
BiLwy Ctrl, 3HOBY KnaLHV NepLuniA, Wob 3a-
> s MKHYTU KOHTYp. CnoYaTtky 34aBaTMMeTbCS,
| HanpamHi | LLLO KOHTYp CKMafa€TbCA 3 OAHIET NiHil, ane
' | KON TW i BUrHEeLW, TO nobauni apyry.

* [lns cTBOpPEHHS B3A40BX KOHTYPY AiHil CKOPUCTANCS IHCTPYMEHTOM
3MiHM — O6BeCcTU 3a KOHTYpPOM. T MoxeLl 06paTn TOBLYMHY Ni-
Hil, Konip, CTUAb NiHil, @ TaKOX IHCTPYMEHT, AKUM BOHa MantoBaTu-
MeTbcs (oniBelb, MeH3eb, LTamn TOLLO).

5 OBeegenHn 33 KOHTYpOM X

_:].' Ctunb obBefeHHa OinsHOK

* [lna 3aNoBHEHHS KOHTYpPY KONbOPOM BUOGEpW IHCTPYMEHT 3MiHU —
3aN0BHUTU KOHTYp.
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KoHTypH

CTWU/ib 3anoBHEHHA
1 (e }

o Yci HamanboBaHi KOHTYypu 36epiratoTbes
Ha naHeni KOHTYpM, Lo cTaHAapTHO po3-
MilLLy€ETBCS B MPaBili HAXHIWM YacTuHI BikHa,
nopsg i3 naHensmu Wapwu ta KaHanu.

AAK ManoBaTK NiHil goBinbHOI popmun?

Ans uboro B GIMP € Kiflbka IHCTPYMeHTIB, AKi MatotoTb AiHIT pi3HOro TUMy.
¢ [leH3enb — NiHif, fiKa CX0Xa Ha Ty, Lo 3anuLaE neHsens is papboto.
OniBewb — NiHig yiTKiLWa, HiX Nicna NeHsns.

Aeporpa¢ — 3anuiuae cnig, K 6anoH4Ynk 3 aeposonbHoto hapboto.

¢ [lepo — 3anuLae HacUYeHIW WA | BinbLNA cig, Hix aeporpad.

@

Tvn cnigy moxHa BapitoBa-
TV We rHy4Kile, AKLWOo CKo-
pucTaTuca naHennto subopy
neH3niB y npasil 4YacTuHI (& Nepo
BikHa. Kpim TOro, Ha naHeni P4 Messers MyPaint
3niBa MOXHa BUbpaTU po3- .
Mip chify, XOpCTKiCTb, KyT
Haxwuny ToLo.

# Ornigeup

# Aeporpad

Posmip

CniBsi aHow exHa
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AK BUbUpaTu Konip?

Y GIMP, sk i B 6inbluocTi rpadiuHmx pejakTopis, MOoxHa BUbpaTh 4Ba
KONbOPW: OCHOBHWIA KOJIP, AKMM MantolTh iIHCTPYMEHTU rpynu NeH3NiBs,
Ta Koip T/1a, AKMM Majto€ rymKa Ta SKUiA 3'aBASETbCA Ha Micli BUAa-
neHux pparmeHTiB. KoXeH i3 HUX BUBMPAETbCSA OAHIEIO 3 ABOX KHOMOK,
po3TalloBaHWX Y BiKHI peZakTopa 3/iBa 3Bepxy.

| OCHOBHWIA Konip
i Konip Tna

AKi aii i3 306pakeHHAMW MoXKHa BUKOHaTWU Y rpadiuHOMY peaaKTo-
pi GIMP?

Y rpadiuHomy pegaktopi GIMP icHye 6e3niu npuiiomis pefaryBaHHs 30-
6paxeHb, Ki Aa0Tb MOXAMBICTb iX CTBOpOBaTH, 06pobnaTh Ta Nnokpa-
wyBat. OCb OCHOBHI NMPMOMUN pegaryBaHHS, 3 IKUX BapTO MovaTu:

1. O6pi3Ka, abo KaapyBaHHSA. [lac 3Mory Bupi3aT 4acTuUHy 306pa-
KeHHS$, W06 3anMmnT TiNbKK NoTpibHy obnacTb. Lle 3py4Ho ansa Bu-
AaneHHs 3aliBMX eneMeHTiB abo $pokycyBaHHS Ha NEBHWX AeTansix.

2. 3MiHa po3Mipy 306paXKeHHs fa€ 3Mory 36inbWwWnTM @60 3MEHLLNTY
¢i3nyHMn po3mip 306paxeHHs B nikcensx, MinimeTpax abo B iHLWMX
OAVHMLAX AOBXUHW.

3. TpaHcdopmaLiis.

* [losopom. MNosepTae 306pakeHHs abo BUAINEHI eneMeHTU Ha MeBHUIA KYT.

MacwmabyeaHHsA. 3MiHIO€E po3Mip 306paxeHHs abo Noro YacTuH.

Haxus. CnoTBoptoe 306paxeHHs abo BUAINEHI eleMEHTH Mij KyToM.

J3zepkansHe gidobpaxceHHs. Bigobpaxae 306paxeHHs Mo ropusoHTani

abo BepTuKani.

4. |HCTPYMEHTU BUAINEeHHA AatoTb 3MOry obmpaTy NeBHi YacTUHM
306paxeHHs A5 NOAANbLIOTO peaaryBaHHs.

e [lpamokymne / EainmuuHe gudineHHs. Buginse npsMokyTHI AinsiHKY
306paxkeHHs.

* BinbHe sudineHHs. [lae 3Mory MantoBaTu BUAINEHHS BPYYHY.

* Bubip noe'azaHoi dinaHku. Buginse obnacTi 3 04HaKoBUM KObOPOM,
LLLO po3TaLloBaHi Mopyu.

» Bubip 30 kosb0poM BUAINAE BCi NiKCeNi NMEBHOMO KO/bOPY MO BCbOMY
306paxeHH!0.

5. Po6oTa i3 wapamu. LLlapu — ue ocHoBa 6araTeox onepadin y GIMP.
BoHu gonomaratoTb npavoBaTi 3 pisHMMIN eneMeHTaMim 306paxeH-
HS1 OKpeMO, HaKnaAawum ix OAnH Ha OAHOTO.

®

@

@
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6. KonipHa Kopekuis.

Ackpasicms / KoHmpacm. Perynto€ 3arajbHy ACKpaBiCTb i KOHTpacT-

HiCTb 306paxeHHs.

* Kpuei. MpautotoTb 3 0OKPEMUMI TOHOBVMU ZiarnasoHaMu, 4atoum 3Mory
6inbLU TOYHO HaNaLLITOBYBATW ACKPaBICTb | KOHTPACT.

* PigHi. HanalwtoByoTb TiHi, cepeHi TOHW Ta Ackpasi AiNAHKN.

* banaHC Ko/bopie. SMIHIOE KONbOPOBI BIATIHKA B TIHAX, CEPeAHIX TOHax
| CBITANX 06nacTax.

* HacudyeHicmes. Perynto€ iHTEHCUBHICTb KONBOPIB.

7. ®inbTpun Ta epeKTU. BukopuctaHHs inbTpiB gonomarae WBUAKO
AOAaBaTU XYA0XKHI eneMeHTV abo BUNpaBaaTn gedekTu.

* PosMumms. 3acToCOBYETbCA AN MOM'AKLIEHHA 306paxeHHs abo
CTBOPEHHS rNBVHN.

¢ Piskicms. Mocuntoe YiTKiCTb | KOHTPACT APIBHWX AeTanei.

o Hwi ¢pinompu. Taki Sk xygoxHi ebekT, BIHbETKW, CNOTBOPEHHS, LLYM
ToLo.

8. PeTyluyBaHHSA.

o lImamn. BUKOPMCTOBYETLCS AR KOMiOBaHHA MiKCeIB 3 OAHIEl YacTu-
HW 306 pa>keHHs Ha iHLLY, Lo AOoMOMarae BUAanaTh HebaxaHi o6'ekTu
abo sedekTn.

¢ JflikysaHHs. AHanoriuHe «llimamny», ane kpalle aganTye nikceni Ao Ha-
BKONIVLWHBLOI AINAHKY, WO pobuTb Moro 6inblw NpUPOAHUM AN peTy-
LYBaHHA LIKIPWU Yl TEKCTYp.

¢ [laneys. Po3Tarye abo posmasye nikceni 4n9 CTBOPEHHA M'AKUX nepe-
XOAIB MiX KONbopamu.

L

9. lopaBaHHA TEKCTY. 3a AOMOMOrol iHCTpyMeHTa «Jekcm» MOoXHa
Nerko foAaBaTi TeKCT Ha 306paxeHHs. TeKCTOBI Lapn MoXHa peja-
ryBaTui oKpemo.

10. MantoBaHHA.
IHcTpyMeHTU «[leH3enby, «Onieeys» i «3aaUBKA» LAKOTb 3MOTY Manto-
BaTL y rpadiuHOMy pefakTopi MPakTUYHO Tak CaMo, SK XYAOKHUNKY
Ha NoNoTHI.

3 aknMK popmatamu ¢pannis npautoe rpadpiuHnia pegaktop GIMP?

GIMP nigTpumMye poboTy 3 BeMKOK KifbKicTio dopmaTiB, Takux §K
JPEG, PNG, TIFF, PSD, RAW Ta 6arato iHwux. [ns peaaryBaHHA cknag-
HVX 306paxeHb Halikpalle BUKOPWUCTOBYBaTW «pigHMin» ¢popmat XCF,
ockinbku BiH 36epirae Bcto iHpopmauito npo wapwn Ta epexktun. Ans 36e-
piraHHs KiHUeBOro pesynbTaTy BUbip ¢popMaTy 3anexuTb Big noTpeb:
Hanpuknag, PNG — ans 306paxeHsb i3 npo3opicTio, JPEG — pns 306pa-
XeHb 3 BUCOKMM cTUCHeHHAM abo TIFF — gns BucokoskicHOro gpyky.
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Ha fiKknx caidTax MoXXHa 6paTh 306paXkeHHA ANA CBOIX TBOPUMX
po6iT, He nopyLyYM aBTOPCbKUX NpaB?

https://unsplash.com

BibnioTeka 6e3koOLITOBHUX 306paxeHb BUCOKOI SIKOCTI, SKi MOXHa BU-
KopucToByBaT 6e3 obmexeHb. JliueHsia «Unsplash» possonse 6esko-
LUTOBHO KOMitoBaTW, 3MiHIOBaTW Ta BUKOPUCTOBYBATU $OTO 3 Byab-AKOH0
MeTOoH, HaBiThb 3 KOMepLI,iI?IHOI-O.

https://libreshot.com/

Yci 306paxeHHs gocTynHi nig niueHsiero CCO (Creative Commons 0),
To6TO 3anuaTbCs B NybniuHoMy gomeHi. Lle o3Hauae, Lo ix MoxHa
BYKOpPUCTOBYBaTW 6e3 obmexeHb Yy Byab-akux NpoekTax 6e3 noTpebu
BKa3syBaTy aBTopa.

https://pixabay.com

BeskowToBHa konekuis 306paxeHb, Bigeo Ta intocTpawii, ski MOXHa
BYIKOPUCTOBYBAaTW 3 KOMEPLiHOI Ta HeKOMepLiiHOW MeToto. Yci 30-
bpaxeHHs po3miweHi nig nideHsielo «Pixabay», Aka cxoxa Ha niueH-
3ito «Creative Commons». 306paxeHHs MOXHa BUKOpPUCTOBYBaTU 6e3
3a3HauYeHHs1 aBTOPCTBa, ane Mpojax i po3noBcrogkeHHs ¢oTorpadin
K OKpeMMX NPOoAYKTiB 3ab0poHeHo.

https://www.pexels.com/

Benvika 6ibnioTeka BucokosikicHuUx ¢dotorpadiii Ta Bigeo. PoTo MOXHa
3aBaHTaXyBaTW Ta BMKOPUCTOBYBATU §IK Y KOMEpLiHMX, Tak | B Heko-
MepLiliH1X NpoekTax 6e3 3a3HayveHHA aBTOPCTBa (MoCUAaHHS Ha aBTop-
CTBO He € 060B'SI3KOBMM, ane BiTaETbCA).

https://www.freepik.com/

[MponoHye 6e3niy 6e3kolTOBHUX poTorpadill, BEKTOPHMX 306paxeHs,
PSD-¢ainis Ta intocTpaLit 415 3aBaHTaeHHs. be3koLToBHI 306paxeH-
HS 3a3BM4Yall BMMarawTb 3a3Ha4yeHHsa aBTopa. [na npemiympecypcis
AOCTYMHI LWIMPLUI MOXNMBOCTI BUKOPUCTaHHA 6e3 3a3HayeHHs aBTopa.

Mopagu Woa0 BUKOPUCTAHHS:

1. NepesipsanTe niyeHsii. HaBiTb AKLL0 306paxeHHs JOCTyNHe 6e3Ko-
LUTOBHO, BaX/IMBO NepeBipATA YMOBW N0ro BUKOPUCTaHHS. Ana niueH-
3in Creative Commons uj yM0oBW € Ha canTi https://creativecommons.
org/licenses (BUkoHalTe NOLUYK 3a CNOBOM «YKpaiHCbKay).

2. BkasyiiTe aBTopa. Xoua 6arato nnaTdopm LibOro He BUMaratoTh, 3a-
3Ha4YeHHs aBTOpa BBaXXAETbCH XOPOLUMM TOHOM i MoXe ByTn kopuc
HUM AN NiATPVUMKW aBTOPIB.

3. YHuKaiTe 306paxkeHb i3 nioabMun 6e3 AoAaTKoBoI nepesipKu.
HaBiTb fKLj0 306paxeHHs JOCTyNHe ANS BiNbHOMO BUKOPUCTaHHS,
¢oTorpadii 3 1104bMIN MOXYTb MaTU iHLLI FOPUANYHI 0BMEXeHHS, Taki
K MpaBa Ha 306paxeHHs.
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AKi € iIHcTpyMeHTU Y GIMP ana BUNnpaBneHHA HeBAannx onepawin?

1. CkacyBaHHs# giin (Undo):
a) Ctrl + Z (abo 3MiHM — CkacyBaTH). ObepHeHa onepalis Bigno-
BigHo Ctrl + Y.
6) BigkpuTtu gianorose BikHO «lcTOpia ckacyBaHb».

2. IHcTpymeHT JlaCcTUK. Brgansie yacTMHU 306paxeHHs, MoBepTaw4un
npo3sopicTb (abo Ta0) Wwapy.
Ak BUKOpPUCTOBYBATH:
Bubepu iHcTpyMeHT JlTacTUK (wBugka knasiwa E).
Hanaw Ty po3mip, TBEpPAICTb | HEMPO30pPiCTh NaCTUKY B NaHeni Ha-
nawTyBaHHS.
BukopucToBy ANS KOPUTYBaHHA HEBAANNX LiINSHOK.

3. MNyHKT MeHto Paiin — BigHOBMUTM NoBepHe 306paxeHHs 40 OCTaH-
HbOI 36epexeHol Bepcil.

AKi € KnaBiaTypHi KOoMGiHa LIl gna WBMAKOI po6oTu y rpadiuHOMY pe-
AakTopi Gimp?

O3HanoMnTMCS 3i CNWMCKOM KnaBiaTypHWX KOMGIHaLin MOXHa B e-/10-
aatky (18.3).

MEPEBIP CEBE  3HAHHS — PO3YMIHHS — AHATIIZ — CTBOPEHHS — BAACHI AYMKM

< 1. HaBegw npuknagu 3aBAaHb, fKi MOXHa BUKOHATK 3a AOMOMOIO0
rpadiuHoro peagaktopa GIMP.
2. Ha3Bwu Ta KOpPOTKO ONULLIN OCHOBHI enemeHTN iHTepdeicy GIMP.
3. Mepeniun nonynspHi popmaty 306paxeHsn, 3 akMMK rpauroe GIMP,
Ta ix 0cobnMBoCTI.

() 4. MNosicHY, K 3MIHI0ETLCS 306 paxkeHHs NpY 36ibLUEeHHI Koro MacLu-
Taby i YoMy Lie BaX/IMBO BpaxoByBaTW Mig vac pegarysaHHs. Ha-
BEAW MpUKNaAW 3agad, AKi NoTpebytoTb BMKOPUCTAHHA IHCTPY-
mMeHTa MacwwTab.

€. 5. NpoaHanisyn, siki nepeBary Moxe MaTi BUKOPWCTaHHA BiAKpUTOro
nporpamHoro 3abesneueHHs (Hanpvknag, GIMP) nopiBHAHO 3 Ko-
MepLiHMUN NPOoAYyKTaMu.

6. MNpoaHanisyl, aKi iHCTpyMeHTW peTywyBaHHsa y GIMP Halkpalye

NiAX04ATb ANS BUAANEHHSA HeAonikiB Ha 306paxeHHAX, Takux
AK MASMU Y BMOPLUKK, | HOMY.

7 7. Bigkpun e-gogatok (18.2) Ta peanisyi nepLuy 4acTUHY MPOEKTY

«ExonepeTBOpeHHS: Big 3abpysHeHHS 40 XUTTa» (YacTrHa 1).

o) 8. koo dopMynoto NoB'A3aHi po3mip 306paxeHHs B ToUKax, po3Mip
y MiniMeTpax Ta Moro po3ginbHa 34aTHicTb?
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§19. Wapwn 306parkeHHA. BnacTuBocCTi WapiB

. AK MOXKHa 3py4HO peAaryBatu YacTUHU
- 306paXkeHHs?

3aBgaHHA Ne 1  [_]

Po3rnsHb nogaHi ¢parmeHTU Konin ekpaHa. [opiBHAN 06'ekTY, iX Na-

pameTpu Ha naHeni «LLlapu» Ta BUrnag 306paxeHHs, OTpUMaHoOro B pe-
3ynbTari.

No 1
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3pobu BUCHOBKW:

Lo Take wap 306paxeHHs?

Ckinbky LWapiB 306paxeHHs y NogaHOMYy NpUKaagi?
fAk i3 306paxeHHs 1 Byno oTprMaHo 306paxeHHs 27
Ak i3 306paxeHHsA 2 Byno oTprMaHo 306paxeHHs 3?

L ]

L ]

3aBfaHHANe 2 [

«[punbepwn» kaBy Ta Ne4nBO Nogani Bij HoyTOyKa.
byno: Crano:

1. 3aBaHTax nanky i3 306paxeHHsMU 3 e-goaaTka (19.4).
2. Bigkpuii ¢palin «<KaBa Ta neunso.jpgy.
3. O6epw iHCTpymMeHT BinbHUiA BUGIp.

§~ BinbHuii BUGip

BUOMpaHHS A0BINbHOT AINSHKK NiHIAMK Ta Bipi3KamMu
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o Lleln iIHCTpyMeHT Aa€ 3Mory BUAINATY AOBiNbHI 061acTi MantoHka.

4. ObBean neunso Ta obepu nocnifoeHo KomaHaM BupizaTh ta BeTa-
BWUTMW 3 NYyHKTY MeHo 3MiHW abo HaTUCHW BIANOBIAHI KaaBiLLi.

3minn Bubip [lepernsa 3o6paxeHHs lllap Konip 3acobu

 Ckacyeatv «BinbHui Bubip» Ctri+Z

~ JXypHan ckacyBaHb

& Bwupizatn Ctri+X
® Konitosatu Ctrl+C

KonioBat Buanme Shift+Ctrl+C

® BcraButm Ctrl+V

© IHcTpymeHT MepeMilyeHHs 3a 3aMOBUYYBaHHSM Mepemililye Bech
LLap, Ha IKOMY BV MpaLoETe, a He Tibku BUAineHy obnactb. LLob
nepemicTuTV came BUAINEHWA ¢parMeHT, NMoTpibHO 3acTocyBaTw
onepauji Bupisatu — BctaBuUTK, | BUZineHnin dparmMeHT nepemic-
TUTbCS Ha PyXOMUIA wwap. MoTiM NoTpibHo Ha NaHeni wapis knau-
HYTW Liel Liap NpaBoto KHOMKOo ML i obpaTy MpUKpinnTKX Wwap,
o6 NoBepHYTU GpparMeHT Ha OCHOBHWIA LWap 306paxeHHs. Takox
MO>XHa K/1aLHy TV KHOMKY Y BUrNsai skops 3Hu3y cripasa 6.

5. O6epu iHcTpymeHT MNepeMmilleHHA Ta nepemicT ¢parMeHT 306pa-
XEHHS.

6. O6epu iHcTpymeHT MacwiTa6 (3aco6u — MepeTBopeHHs — MacluTta-
6yBaTW) Ta 3MiHX po3mipy obpaHoro gpparmeHTa.
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= MacuTab
MacwrabyeaHHf Wwapy, NO3HaYeHOol QINAHKM KOHTYpY

. Macwrab
WupuHa:
Bucora: 207 =

208 x 207 To4OK
120 ppi

(OpUryBaTH

e S

B 3 2 8 = €3 2 €3 €8 £2 €3 63 g =1
B A9 R R AR G A A R A B, =

Y meHio 3aco6n — lMNepeTBOPEHHA 3i6paHO YMCNEHHI IHCTpyMeH-
T, SIKi MOXHa BUKOpUCTaTK ANSA TpaHchopmauii BugineHoro ob'ekta
(MacwTabyBaHHA, 06epTaHHsA, HaXUA TOLLO).

3acobu Oinetpn Bikna [osiaxa
Bubupanns
ManroeaHHa
MepeTeopeHHa BupieHtoBaHHa Q
Kontypm + MepemiweHHsa M
Texer Ll O6pizaHHa Shift+C
Onepauis GEGL... O6epranna Shift+R

Macurabysatu Shift+5

Minen 0
e Haxun Shift+H

Bumi Shift+M
MMIpHOBaY I ¥ Mepcnextnea Shift+P

QM 6 Z !
¥ i MpocTtopoee nepeTeopeHHA Shift+W
TS p—— 06'egHane nepeTeopeHHn Shift+T

Tinosi Ko/mops MepeTsopeHHA 33 TouKaMm Shift+L

OBMIHATH MICLUAMKM KONBOPH Aseprano Shift+F

-l MepersopeHHA KaiTKn Shift+G

Bukpuenenns w
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7. HatucHu kHonky MPUKPINAT pyXOMUM LIap y BUMNSAI Skops nig
AianoroBMMm BikHamu cripaBa BHU3Y.

[TPUKPINMUTH PYXOMMUK LWap

8. MosTopu nyHKTKN 4-6 aAna ob'ekTa «Haluka i3 KaBoto». 3BepHU yBary,
L0 YaLlKy NoTPibHO BUAINATN Pa3oM i3 TiIHH!O.

9. MNoBepHM YallKy 3a AOMNOMOrolo iHCTpyMeHTa 3aco6u — lMepeTBo-
peHHA — O6epTaHHA.

10. Ana 3aN0OBHEHHS KONBbOPOM TNa AiNSAHOK 306paxeHHs, 3 AKux byno
nepemilieHo o6'ekTH, cKopucTalncs iHcTpymeHToM MineTka.

/" MineTka

OTPUMaHHA KONbopy i3 300paxeHHs

BusHau 3a oro gonomoroto konip Taa (HaBeawn IHCTPYMEHT Ha AiNSHKY
3 KOIbOPOM T/1a Ta KAauHW NiBY KHOMKY MULLI).

11. Obepu iHCTpyMeHT 3anoBHEHHA

¢ 3anoeHeHHA Shift+B

3aloBHeHHA KOMTbOPOM YK TEKCTYPOIO

Ta 3adapbyit 6ini ginsHKN 306paxeHHs BUBPaHVIM KONBOPOM.

12. 36epexu rotoBy poboTy B AeKinbkox dopmaTax; MoACHU, AN AKUX
3aBAaHb Halikpalle NiAX04NTUME KOXEeH i3 HUX.

3aBgaHHA Ne3 [ ]

Po3srnaHb d)paFMEHT KOHTEKCTHOIO MEHKO ANA wapy 306pa)KEHHFI.

"1 Creopwtu w=ap...
CTEUPHTH 3 BHAVMMOTO
3 Creopwtw rpyny wapis

Aybnosat wap

Bumyunti wap

MofcHW NpU3HaYeHHS KOXHOI KOMaHAwW
(3a NnoTpebu Ue MOXHa BU3HAYUTK LUAS-
XOM eKCrepuMeHTY).

O6'egHaTi BMANMI LLBPW...

3eecTu 306paxeHHa



Posgin Ill. Pactposa rpa¢ika | 177

[Jan BignoBigi Ha 3anuUTaHHS:
¢ Y AKMXx BUNagkax 3py4yHo ob'egHyBaTu Wwapu 306paxeHb y rpynu?
* Yomy komaHaa O6'eaHaTK 3 nonepeaHiM Moxe ByTn HeakTMBHa?
* fIK TV pO3yMi€LL KOMaHAY «3BECTM 306paeHHs»?
¢ fIKi MOX/IMBOCTI LLOAO Ail i3 WapamMy HaZa€ rpyrna KoMaHz 3MiHn —
BcTaBUTK AK?
3miHv BuBip Mepernsg 3oBpawenns lap Konip 3acobu

*  Ckacysat «Buaumicts enemenTas Ctrl+Z

+ XKypHan ckacyeaHe

3< Bupizatn Cerl+X

Konitosati Cerl+C
Konirosatn emanme Shift+ Ctrl+C
Bcrasuti Ctrl+V
Beragumi Ha micue Crl+Alt+V

! Hoewii wap

Bcraenm 40 nozHayeHoro . = i
Hoeni Lap Ha Micuy

Bcrasnmk 40 nosHaveHOro Ha MicUe ‘ . '
Hoee sobpaxenna Shift+ Ctrl+V

Berasuti Ak

Bygep

# Hoea Texcrypa...

% Hoewii nenzens...

3aAaHHsA Ne4 [ _]

3aBaHTax 306paxeHHs 3 e-fozatka (19.1) Ta noegHam ix Tak, Lob oTpw-
mMaTu 306paxeHHs Ne2 i3 3aBgaHHs 1.

+ Momipkyli, Ake NoBigoMNeHHA 3allNdpoBaHe y LibOMY 306paxkeHHi
(o xo4ve ckasaTu nanyra?).

3aBAaHHA Ne 5 [_]

PosrnsHb BUXigHI ¢ainnn Ta pesynbTar ix onpautoBaHHs y rpadiduHomy
peaakTopi. Onunww, aki Aii 6ynn BUKOHaHI ANs OTPUMaHHS pesynbrary.

Byno:
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Crano:

o

»

3aBaHTax daiinum 3 e-goaatka (19.2) Ta cnpo-
6y BMKOHaTU Ui aii, WwWo6 nepesBipUTL CBOI

™~
\/_\\J MipKyBaHHA. 3aB4aHHA LOMOMOXe BNKOHATK
T~ pybpuka «3anuMTaHHsA-BigNoBigi».

3aBaaHHA Ne6 [ _]

1. Po3rnaHb nogaHi dparmeHTn Koniin ekpaHa. [opiBHAN 06'ekTw, ix Na-
pameTpu Ha naHeni «LLlapu» Ta BUrnaz 3o6paxeHb y pesynbrarTi.
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[Jal BignoBigb Ha 3anuTaHHS:
* flky BnacTuBICTb LIapy 306paxeHHs 6yn0 3MiHeHO?

2. [locnign BnacTUBOCTI WWapiB 306paXxeHHs, BUKOHaBLUW Ail:

3aBaHTax $annu 3 e-goaatka (19.3) Ta cTBopu 306paxeHHs Ne 1.
HanawTyi BnactusocTi Wwapy «rpaditi» BiANOBi4HO 40 3pa3ka:
3icTaB HanawTyBaHHSA Ta pesy/bTar.

HanawTyBaHHs:

Ctepmn Vi €) WV

R
1000

CTiHa 3 Uernn.jpg

CTiHa 3 uernn.jpg

BigrimaHHa Wi €) WV

100,0 ©

CTiHa 3 uernu.jpg

179
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Pesynbrart:

3. Uikaso, a wo 6yae, SKWoO Wapw NoMiHaTK micyamin? MNposean ekcne-
PUMEHT:
Pesxim Miwe TemHe VvV | §) Vv
Henposopice 1000 «
3amknym: S b B
o B
o |:|{'c'}}.;"a"';ﬁéha.{.'jisd

o

4. BukoHail HanawTyBaHHSA BignoBigHO Ao 3paska. lMosicHW, YoMy 30-
6paxeHHs Habyno came Takoro BUrNSIAY.
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3aBaaHHANe 7 [

Po3rnsiHe 06KNaANHKW KHT, AN3aH AKX CTBOPEHWI TiNIbKN TEKCTOBU-
My Hanucamu. Mpugymai 06KknaAnHKY 3 TEKCTOBUWX HanuciB And nigpyu-
HWKa 3 6yAb-9KOro HaB4anbHOro npeAmMeTa.

— " ¥
Binnam Jinccep

UEATH

HETHROBHI NoCiBHMK 5
IR CTBOPEHKS IHIYLHX PEUEH

TOHI SARERD

Peanizyn cBill 3agym.

© [ns cTBOpeHHs TEKCTOBOrO HamMCy CKOPUCTAlCs OMMCOM IHCTPY-
mMeHTa TeKCT y pybpuui «3annTaHHS-Bi4MOBI4i».

3aBaHTaxXWTK 6e3KOLTOBHI YKpaiHCbKi WPUPTM MOXHa 3a nocunaH-
HAMMN:

1. https://www.ukrfonts.com/info/index.php?v=19&id=5266
(https://vse.ee/cpft)

© nNam'aTait, WpudT — Le Takox 06'eKT aBTOPCbKOro NpaBa. YBaxHo
O3HaWoMcs i3 Bknagkoto «[lpo NpoekT» Ha LbOMY calTi.

2. https://gravirovka.ua/ukrainian-free-fonts/
(https://vse.ee/cpfu)

3. https://www.fontmirror.com/language/ukrainian
(https://vse.ee/cpfv)

© nNicna BcTaHoBNEHHSA HOBOTO LIPUDTY Ha KOMM'IOTEP MOXE BUHMK-
HyTV noTpeba nepesaBaHTaxXuTK rpadiuHui pegakTop.
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3aBaaHHA Ne 8 [ _]

«PO3MHOX» YyCMIXHEHWIA CMainviK, CTBOPEHWIA Y 3aBAaHHI a.

Ne 4 3 nonepegHboro naparpada. Creopu Tpu Konii cMaii- .

NVKa, TPOXV MOBEPHW iX Ta po3Tallyli O4Ha 3a O4HOI. ) B

1. CTBOpY KOMito €ANHOTO LIAPY 306paxeHHs, Lo MiCTUTL = [
cMannuk, BMKoHaBLK koMaHay Wap — Ay6noBatu yF
wap.

2. 3a gonomoroto iHcTpyMmeHTa lMepeMillleHHA 3cyHb HOBWIA Wwap Tpo-
X1 B6iK Ta MoBepHW Moro koMaHgoto 3aco6n — MepeTBOpeHHA —

O6epTaHHA.

— T
= Wapn |lljKaHann 7 KoHTypu

Pexam 3BudaniHm vV
Henposopicte

-
3amkHy™M: S b o

3apas BUAHO NviLLe APYrniA CMaiank, ockinbkn ioro Tno 3aTynuno nep-
wuin. OTxe, Ham Tpeba 3pobuTn Bine Tno NposopuM. Ana Lboro ckopuc

TAEMOCH MaCKOHO.

3. BukoHalt komaHgy WWap — Macka — foaaTu MacKy wapy. Y BikHi
AoaaBaHHA MacKM wapy Bubepn croci6 iHiuianisauii macku Bianin
Konip (NoBHa HeNpo30picTb) i HaTUCHM kHonKy AoAaTw. bins nikTo-
rpamu wapy 3'aBUTbCs NikTorpama wapy-macku. Lap mackm Bigpasy

byse akTUBHUM.

{ OcHoBHWIA Wap

—[ LLap Mackun J

CMaNNUK
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4. Buginun tno 3a gornomoroto iHCTpymeHTa BMGip noB'A3aHoi AiNAHKW.
BubpaBLuu Lew iHCTpYMEeHT, knaLHu B byAb-akoMy MicLi Ha binomy Tai.
3a gonomoroto napameTpa Mopir Bigperyntoi TOUHICTb BUAINEHHS.

*\ Bubip nos'azaHoi AINAHKU
BMOMpaHHA AiNAHKK 3@ KONbOPOM

Takox y rpyni:

: Bubip 3a KonbopoM Shift+C

5. 3anoBHW BUAineHy obnacTs YOPHUM KONbOPOM, CKOPUCTaBLUWCE iH-
CTpyMeHTOM 3anoBHEHHA . Ockinbky T nNpauoBas / NpaytoBana
Ha Wapi Macku, ToO YOPHWIA KONip 03HayaTuMe npo3opicTb. bine o
BEPXHbOrO LWapy 3HUKHe, | 3'ABAATLCS 4Ba CMaNKW.

@© MoxHa 06iirTics i 6e3 macku. s LbOro Ha NoYaTKOBOMY LUapi Mo-
Tpi6HO 3a gonomoroto iHCTpyMeHTa BM6ip noB'a3aHol AINAHKW
BUAIAWTW T/10, @ MOTIM BUKOHaTK KoMaHAy Bubip — IHBepTyBaTH.

Y pesynetati 6yze BUAINEHO NLLLe CMalAKK, | MOro MoXHa CKonito-
BaTW Ha HOBWI LUap Ha NPO30poMY Ti.

6. CrBopw TpeTili cMaauk, NoBTOpMBLUN Kpokk 1-5 Ans nouaTtkoBoro
Lapy.

@ 3sepraii yBary, Ha AkoMy wWwapi TV NpaUELL: 3BMYAIHOMY YU Ha
wapi macku. MepemiwytoTe Ta 06epTaldTh, IK NPaBUIO, 3BNYANHI
Lapw, a 3a ONOMOrOL0 Lapy Macku pobasTe nposopum T1o. MikTo-
rpamy akTMBHOTIO LWapy obBejeHo binoto paMkoto.

MpakTnyHa poboTa

O3Hallomcs i3 3aga4eto, Ky NOTpibHO po3B'AzaTu.

YBK, WO TV 3aXOMJIIOELLCA TaHUAMK | Xo4ell MnonynsapusyBaTtu
cBoto LWwkony. Tobi NoTpibHO ony6nikyBaTV BiA€O Ha BiAEOXOCTUHTY,
Hanpuknag Ha YouTube, sike He MpocTo NpvBepHe yBary, a 3 nepLuol
X MUTI 6yae LikaBuM Ta 3po3yminum. Mogymai, Lo Moxe 3pobunTu
TBOE Bifjleo 0cobMBUM cepej coTeHb iHWKUX? [lpaBuibHO — KpyTa

3acTaBka, fika po3noBicTh, MPO L0 TBOE BiAe0, i HaAacTb IOMy Npo-
¢ecinHoro Burnagy!

o6 cTBOpUTK edekTMBHY 3acTaBky Ans Bigeo Ha YouTube, cnig ypaxy-
BaTW TakKi BUMOrW:
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» Po3Mip 306pa)KeHHA: pekoMeHgOBaHa PpO3jinbHa 3AaTHICTb —
1280 x 720 nikcenis. 3o6paxeHHS MOBUHHO MaTu CNiBBigHOWEHHS
16:9, sike € cTaHgapTHUM Ans Bigeo Ha YouTube.

o ®opmaT ¢ainy: YouTube niaTprmye 306paxeHHs y dopmatax JPG,
PNG, GIF abo BMP. PekomeHayeTbcs BukopucToBysatu JPG abo PNG
ANA KpaLol AKOCTI Ta LWBUAKOMO 3aBaHTaXeHHS.

« MakcumanbHuW po3mip daiiny: go 2 Mb.

o YjTKicTb | KOHTPACTHICTb: A9 NpVBEPHEHHS yBary BUKOPWUCTOBYM
ICKpaBi KOIbOPY 3 BUCOKMM KOHTPACTOM.

o TeKCT i WPUPTIN: 3aroIoBKN NOBMHHI BY TN KOPOTKVMMW Ta 3 BEAVNKUM
PO3MIPOM LIPUPTY, W06 NEerko 4NTaTUCs HaBiTb Y 3MEHLLEHOMY BUMNS-
Ai. Bubuvpai npocti Ta 3po3ymini wpudtu.

» ®oKYyc Ha 06'eKTi: 0OCHOBHWI 06'eKT abo TekcT MatoTb By TN po3MiLleHi
B LIeHTpi abo Tpoxu 3cyHyTi Ans banaHcy.

o BpeHayBaHHA: fosalh noroTvn abo ¢GipMoBi Konbopw AN BrisHaBa-
HOCTI CBOrO KaHany.

» YHUKaHHA KNiK6elTy: 3acTaBka MOBMHHA BiAMOBIAaTW TeMaTuLj
Bi4eo i He BBOAWTV B OMaHy rnsgadvis; sobepu 306paxeHHs, aKi Bigo-
6paxatoTb 3MICT Bi4e0, yHUKal NepeBaHTaXeHHs AeTanaMu.

CTBOpM 3 ypaxyBaHHAM LMX BigomMocTell 3acTaBKy ANA Bije0oypoky LUKO-
NV TaHLiB 3a 3pa3koM abo 3a BNacHUM 3a4yMOM.

dannn gns CTBOPEHHS Koslaxy 3aBaHTax 3 e-goaartka (19.5) abo 3Ha-
WAV B iHTepHeTi (He 3abyBall Npo aBTOpPCbKe Mpaso).

* Knikbewnt (Big aHrn. clickbait) — Le HaBMUCHO CNOTBOPEHWIA 3aroI0BOK Matepi-
any 3 MeToto BUKNMUKATK Y NHOANHY BaxaHHA neperTy 3a NocunaHHsM Ta AisHa-
TWUCA LLOCh BaxavBe abo LikaBe. OCHOBHa MeTa KNikbe Ty — 36inbwntv Tpadik,
3anyyatoym NAen Ha canT Y naatpopmy.
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SAMMUTAHHA-BIANOBIAI

llo Take Wapwn B rpadiuHoMy pegakTopi?

LWapw (layers) B rpadiuHOMy pegakTopi — Le okpeMi piBHI 306paxeH-
HA, AKi MOXHa pejaryBaTuv He3anexHo oAuH Big ogHoro. KoxeH Lwap
MOXe MICTUTW pi3Hi eneMeHT: TekcT, girypu, Konboposi cbnacti abo uini
306paxeHHs.. Ix MoXHa 3MiHIOBaTV, He 3auinaroun iHwi wapw. Lie cxoxe
Ha poboTy 3 MpPO30pPUMK MAIBKAMM: Ha KOXHI MOXHa LLOCb Hamato-
BaTW i, HaKNaBLLUW IX O4Ha Ha oAHY, nobaunTn pesynbTat. Lapu gatoTtb
3MOry CTBOPIOBaTV CKNaAHI KOMMO3WLLil, MPaLoryn 3 KOXHM enemeH-
TOM OKpemo, Lo Aa€ Binblue MOXINBOCTEN ANA TBOPYOCTI Ta TOYHOMO
HanawTyBaHHA AeTanein.

AKi ocobnuBocTi po6oTK i3 Wapamu y rpapiuHomy pegaktopi GIMP?

lepapxia wapis: KoprctyBadi MoxyTb po3TalloByBaTV LLapW y NeBHO-
My MopsaAKy — Lapy, po3MillleHi BULLLE Y CINCKY, MePeKpBaOTb HKYI.
Lle ga€e 3mory 3miHOBaTV NOCAIAOBHICTb | BNAMB KOXHOIO LWapy Ha 30-
BpaxkeHHs. [lns kepyBaHHS LiapamMiu 3py4HO BYKOPUCTOBYBaTW MaHenb
LWapwn, postawosaHy y BikHi GIMP cnpaea. Ha Hill MoxHa, 30kpeMa,
BU3Ha4aTV NOpSIAOK BifobpaxkeHHs LapiB, NepeTaryun ix yropy abo
BHI3. 306paxeHHs Ha Luapax, po3TalloBaHVX BULLe, 3aTy19TIMe 306pa-
KEHHSA 3 HXYMX LLapiB.

PexxumMn HaknagaHHs: KoxeH wap MoxHa Kom6iHyBaTW 3 iHWW-
MV 3@ 4OMOMOrol PexuMiB HaknagaHHsa (Hampuknag, «3aTeMHeHHs»
un «OcBiTneHHs»). Lle cTBoptoe edekTy, WO 3MiHIOWOTL BUrASA 306pa-
XeHHS, pobaaum Moro 6ifbLL ACKPaBMIM YL KOHTPACTHUM.

Mpo3opicTb: ¥ GIMP mMoxHa BM3HayaTn piBeHb MPO30POCTi KOXHOro
Lwapy, Lo AoroMarae cTBoptoBaTV epekTy HamniBnpo3opux elemMeHTiB
abo NoCTyrnoBMX NepexoAiB Mix LuapamMu.

Mackwu wapis: GIMP gae 3mory gogaBsaTi Macki, ki BU3Ha4aoTe BUAN-
MiCTb OKpeMUX YaCTuH Wwapy. Lie 3pyyHo A1s cTBOpeHHSs Konaxis.

FpynyBaHHA wWapis: LLlapn moxHa 06'egHyBaTV B rpynu, LWob BUKOHY-
BaTW ornepaujii He 3 O4HMM LUapPOM, a Bigpasy 3 Kinbkoma. Lie cnpotuye
pob6oTy 3 6aratbMa rpadiuHMuK o0b'ekTamu.
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Pexum 3MillyBaHHs
Mpo3opicThb LWapy | (abo HaknajaHHA) Wwapis

TeKCTOBUIA Lap : .
(text layer) MNepenik Wapis Ta rpyn
LIapiB, KOXHWA Wap

Ma€ CBOE iMd

O6'eHaTK JeKinbKa
Lapis B OANH.

+shift — o6'egHaTn

3 HUXKHIM

+ctrl — o6'egHaTK BCi
Lapu B 0 NH

LWap, BuanmicTs |
AKOro BMMKHeHa

AKTMBHWA Wap

KHonka, gka BMu-
Ka€ Ta BUMMKaE
BUAVMICTb LLapy

_ | KonitoBatu Bunyuntu
CTBOPUTIA HOBWWA LIap | | wap wap
CTBOpPUTK rpyny LLapis

MNigHATY aKTUBHNIA | MiagHATY aKTUBHUIA
Liap Ha piBeHb BuLLe | Wwap Ha piBeHb HVXYe

KomaHgu 3 nyHkTy meHto Lap MicTaTb 404aTKOBI MOXAMBOCTI.
Shift=Ctri+N
Shift+Ctri+D

HbopmMaLio

ObepTaHHsl, NOBOPOT
Ta 3CyB LWapy

A30HTaNLHO

EPKANHMTA BEPDTUKANBHO

01 O6pizath 40 BMICTY

3MIHWUTY MeXi Wapy SHESC0
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LLlo Take Macka wwapy?

Macka — e A0AaTKOBWIA LWap, 3a 40MNOMOro SKoro 3ajatTh Mpo3o-
picTe NeBHUX obnacteil Ha OCHOBHOMY LWapi. Ha wwapi Macku MoxHa
MantoBaTu 6yAb-SKUM KONbOPOM, ane MaeE 3Ha4YeHHs JivLie Hackinb-
KW Lel konip 6ansbkuia 4o YopHoro abo 6inoro. Mpunyctmo, nig vac
CTBOpPEHHS Macku ii iHiLianisyBann 3a gonomMoroto napametpa binui
Konip (noBHa HenposopicTb). Toai 6ini AinAHKM Ha MacLi o3HavaTu-
MYTb HEMpo30picTb AiNFHOK OCHOBHOTO 306 paXKeHH$, Lo MiCTATBLCA Nij
HUMW, @ YopHi — npo3sopicTb. Cipi AIAHKM Macky no3Ha4aroTb Hanis-
npo30picThb.

JoaasarHa mMackn wapy X

S, Nonasanua Macku [0 wapy
KO A X i

MUK, JPg

IxigianiayBaTw Macky wapy 3:

-

OTxe, WwWob 3po6uT NeBHy obaacTb Lapy NPO30poto, MOXHa CTBOPUTU
ANS LWapy Macky, BUAIANTL Lo 061acTk i 3aAUTK il HOPHUM KONbOPOM.

AIKi € nopagmn WoA0 BUKOPUCTaHHA LWapiB y rpagiuHoMy peaaKkTopi?

1. 3amicTb cTaHgapTHUX «Layer 1», «Layer 2» Ha3MBaWTe LWapw Tak, LL06
nerko 6yno posymiti ix BMicT, Hanpuknag «PoH», «TekcT», «TiHb».
Lle 3HauHo cnpoLye poboTy B NpoekTax 3 baraTbMa Llapamu.

2. §KL1o NpOEKT MicTUTL BaraTo enemeHTiB, 06'€AHyNTe LWap w1 y rpynu (Ha-
npuKnag, yci TeKCTOBI LWapw yn AekopaTvBHi efiemeHTH). Lle nonerwmnts
oAHouacHe rnepemilleHHst abo 3MiHy KilbKOX NMoB'A3aHNX eNeMeHTiB.

3. 3amicTb BAaneHHs YacT1H Lapy BUKOPUCTOBYMTe Macku. Lie gonomo-
Xe 3pOobUTUN KOPUTYBaHHS, HE 3MIHIOHYN OPUTiHAIbHOTO 306paXeHHs.

4. 3MiHa npo3zopocTi (Opacity) i BUKOPUCTAHHSA PeXMIB HaknajaHHs Ao-
nomaratoTb CTBOptoBaTV Ljkasi epekTn. Hanpuknag, wap i3 HY3bKOWO
MPO30PICTIO MOXe CTBOPWTY /Ierky TiHb abo epekT HamniBMPo30poro Ta.

5. Wo6 yHMKHYTW BUNaAKOBMX MOMWAOK, Nepej 3Ha4YHUMK 3MiHaMu
aybntonTe wap. Tak B MaTumeTe pe3epBHY Komito | He BTpaTuTe ro-
nepejHi Bepcii eneMeHTIB.

6. [lns 3pyuHOro po3TallyBaHHA €1eMeHTIB KOpUCTYNTecs iHCTpyMeH-
TaMu BUPiBHIOBaHHS | NpuB'sasku. Lie agonomMarae posTallyBaTty Liapu
PiBHOMIpHO i1 akypaTHO | HaZae KOMMNO3ULii MPUEMHOTO ANS CIIPUA-
HATTA BUrNA4Y.
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LLlo6 BUAINUTY LinWIA LWap, AOCTAaTHBO KNaLHYTWU MOro Ha naHeni wapis.
OgHak sikWo MoTpibHO BMAINUTL okpeMmi obnacTi Ha wwapi, BapiaHTIB
3'ABNSAETLCSA 3HaYHO GinbLue.

Y GIMP € Tpu rpynu iHCTpyMeHTIB Ana BUAINeHHs obnactel Ha 306pa-
KeHHI:

1. BUGip npAMOKYTHUKOM Ta BUGip enincoM BrginsioTe NpAMOKyTHY
Ta oBa/nbHy obnacrTi.

= Bubip NpAMOKYTHUKOM

@ Bubip enincom

2. lHcTpymeHT BinbHUIA BUGIp aae 3Mory mantoBatu obnactb BUAI-
neHHs foBiNbHOI popmu, BUGIp HOXXULAMU — ManoBaTV KOHTYP
obsiacTi BUAINEHHS, AK 38 40MomMoroto iHcTpymeHTa KOHTYpH, a Bu-
6ip nepegHboro nnaHy — npubansHo BUGMPaTN 306paxeHHS,
Lo He € poHOM, Basyrounch Ha 10ro Konbopax.

S’ Binbuuit By 6ip
BUOHPaHHA J0BINLHOI AINAHKYK NIHIAMK Ta BigpizKaMu
Tako y rpyni:

o6 Bubip HOXMLAMK

&' Bibip nepeaHbOro nnaaHy

3. Bu6ip nos'asaHol AiNAHKW BUAINAE NiKceni, aKi MaoTb CXOXWIN KO-
nip | po3TawoBaHi nopy4. BiH kopucHWUIA AN BuaineHHs o6'eTiB, AKi
3aapboBaHO KOAbOPaAMU CXOXWX BIATIHKIB. KnauHn Ha obnacTb 30-
bpaxeHHs, | iIHcTpymeHT Bubepe BCi Mikceni B W1 06nacTi, siki MaoTb
CXOXWI Konip.

IHCTpymMeHT BMOIp 3a KONbOPOM BUAINAE MiKcesni MeBHOro KOabOpY
Ha BCbOMY 306 paXeHHi, HaBiTb SIKLLO BOHU MICTATHCS B Pi3HUX OrO Yac-
TUHaXx.

MNapameTp Mopir Bu3Hauae uyTanBicTb BUGOPY KONBOPY (KON NOrO 3Ha-
YyeHHs1 binblie, To 6inbLW Aaneki KONbOPW Bif NOYATKOBOro BUAINSATU-
MyTbCSl). 3ayBaxTe, LU0 Lei napaMeTp Br/IMBaE He Ha MOTOUHY 06/1aCTb,
a Ha ManbyTHI 3aCTOCYBaHHS IHCTPYMEHTIB BUAINEHHS.

"\ Bu6ip noe'a3anoi gingaHku
BMOMpaHHA AINAHKKM 38 KONLOPOM

TakoXX y rpyni:

*. Bubip 33 KONLOPOM
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Yci iIHCTpyMeHTV BUAINIEHHS MOXYTb MpauroBaTl B HOTMPLOX Pexmnmax,
Ki BUOMpatoTb Ha NaHesi NnapaMeTpis iIHCTpyMeHTa. Lli pexumuy BusHa-
4arTb, K BigbyBaTVMeTbCs BMBIp Kinbkox obnacrteil 306 paxeHHs.

* Y pexuvMi 3aMIHATU NOTOUHY BUAiNeHY 06/1acTb KoXHe HacTyrnHe
BUKOPWCTaHHA iHCTPYMeHTa BUAiNeHHS CTBOptoBaT/Me HOBY 06/1acTb
BULINEHHS.

+ foaaTn A0 NOTOUYHOI BMAineHoi o6nacTi osHauag, Lo nepLua i Ha-
CTYrNHi obnacTi BUgineHHs ob'egHyBaTMMyThCs. Llel pexxum gonomoxe
BUAINTNTU KilbKa AiNAHOK BOAHO4YaC.

* Y pexvmi BigHATK Big noTouHoi BUAiINeHoi o6nacTi nikceni Kox-
HOI HacTynHoi BUAineHoi obnacTi BUpi3aTUMyTbCA 3 nonepesHix. Lien
PeXuM CTaHe B MpUrogi, AKLWO NoTpibHO 3MeHW TN 0biacTb BUAI-
NeHHs.

* Y pexvmi CTBOPUTKU 06MacTb 3 NepeTUHY 3 NOTOYHUM BUAiNeH-
HAM BUAIIEHUMUW 3a1MLLATUMYTbCA AULe Ti nikceni, 9Ki Hanexatb
yciM BUAINEHUM 0bnacTaM BoAHOYaC.

3aMiHWUTK NMOTOYHY Jojatu 10 NOTOYHOI
BMAINeHy obnactb BUAiNeHoi 0bnacTi

' BigHATV Big noTouHoi | | CTBOPWUTM 061aCTh 3 NEPETUHY |
BUAiNeHoI obnacTi 3 NOTOYHMM BUAINEHHAM

AK BUAIAUTU CKNAAHWIA Pi3HOKObOPOBUMIA 06'EKT Ha OAHOTOHHOMY TAI?

MoTpi6HO 3a gonomoroto iHCTpyMeHTa BMGip noB'asaHoi AinaHKK
BUAINWUTW TNO, a MOTIM BUKOHaTW koMaHzZy Bubip — IHBepTyBaTMW.
Lls komaHaa pobuTk yci BUgineHi obnacti Ha Wwapi HeBUAINeHUMN | Ha-
Bnaku. OTxe, y pe3ynbTaTi byae BUAINEHO NvLe 06'eKT.

AKi KoniloBaTU Ta nepemillyBaT eleMeHTU 306paXkeHHA?

Halinerwe ckonitoBaT abo nepemictuti Bigpasy uinuii wap. Ans cteo-
PeHHs Konii akTVBHOTO LUapy ckopucTalica koMmargoto Wap — Ay6nio-
BaTW wap (Shift+ Ctrl + D), a gns nepewmilieHHsA 306paxeHHs Ha Liapi

B rOPU30OHTaNbHIM NAOWUHI — iHCTpyMeHTOM MepeMilleHHsA .

@ Bugineri obnacti B Mexax Toro camoro wapy B peaaktopi GIMP
He KONiTbCsA | He NepeMmillyTbes 6e3nocepesHbo.
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LLlob cTBOpUTK KONitO BUAINEHOI obacTi abo nepemicTUT 1, MOTPIBHO
3pobuUT Taki KpoKw.

CkonitoBaTti abo BupizaTu ii B 6ydep 06MiHy, CkopUcTaBLINCL KOMaHAa-
MU MeHto 3MiHM abo knasiwamn Ctrl+ C/ Ctrl+X.

BcraButu BMicT Bydepa 06MiHYy komaHaoo 3MiHM — BcTaBKa abo kna-
Biwamu Ctrl +V. BugineHy o6nactb 6yae BCcTaBneHo Ha HOBU I TMYaco-
BUlA LWap PyxoMuiA wap.

TyMuacoBUiA LLap MOXHa NepemicTUTL B NoTpibHe MicLe 3a JOMoMOorow
iHCTpymeHTa MepeMillleHHs.

TuMyacoBuMiA Wap NOTPiGHO MepeTBOPUTW Ha MOCTINHWA HOBUIA Lwap
3a JOMOMOrol KHOMKM abo 311UTK 3 rMonepeaHiM LWapoM KHor-
Koo . Lli kHoMnKK po3TalloBaHO Mij NaHento LWapiB; BOHU Takox
Ay6ntoTbcs KoMaHaaMu MeHto LWap.

Y MmoXKHa obepTtaTtum BugineHi pparmMeHT 306paXKeHHs, HaXUNATU
iX Ta BUKOHYBaTK 3 HUMU iHLUI nepeTBOpeHHA?

Tak, yci TpaHcpopmauii (o4HaK He nMepeMilieHHs) MOXHa BMKOHYBaTU
K I3 WinuMK LWapamu, Tak i 3 BUAINEHMMI Ha HUX obnacTamu. Yci Bigno-
BiAHI IHCTpyMeHTU 3i6paHo B MeHo 3aco6u — MepeTBopeHHA.

lllo TaKke Konax?

Konax y rpadiuHoMy pegakTopi — Le TexHika 06'egHaHHS KinbKox 30-
6paxeHb abo YacTUH 306paxeHHs Ha O4HOMY MOJIOTHI 3 METO CTBO-
PEeHHSI €AVHOI KOMMO3ULiil. ¥ KOHTeKcTi rpadivuHoro gusaliHy kKonax
Aa€ 3Mory KombiHyBaTu pi3Hi enemeHTr (doTorpadii, Tekctypu, rpadi-
KY, TEKCT) AN AOCATHEHHS XyAOXHbOro abo KoMyHikaLjiinHoro epexry.
Lle moxxe 6yTu BUKOpUCTaHO AN Nepejadi ifell, HacTpoto abo cTBOpeH-
Hsi NeBHOI Bi3yanbHOI icTopil.

AKi € IHCTpyMeHTU ANA BUPIBHIOBaHHA ¢parMeHTIB 306paXkeHHsA
nig yac CTBOpPeHHA Konaxy?

BupiBHIOBaHHA — Lie aBToMaTV4YHe nepeMilleHHs 06'ekTiB, Wo npuna-
COBYE iX 40 MeX iHLNX 06'EKTIB, HaNpuknaz ycboro 306paxeHHs, BIA-
neHoi obnacTi Towo. ¥ GIMP € kinbka iHCTpyMeHTIB 4N BUPIBHIOBaHHS
Lapis, AKi gornomararoTb 3p0bUTK KOMMO3WL|O aKypaTHO Ta cuMe-
TPUYHOH.
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IHCTPYMEHT «BUPIBHHOBAHHA»

Lle ocHOBHWIA iHCTPYMeHT Ans BUpiBHIOBaHHS. HaBegemo anroputm
0ro BUKOPUCTaHHS.

1. Bubepu iHcTpymeHT BUpiBHIOBaHHA Ha naHeni iHCTpymeHTiB (BiH
3rpynoBaHuin 3 iHcTpyMmeHToM MNepeMilleHHs) abo HaTUcHW KknaBi-

wy Q.

I- MepemiweHHa M
R

— s BUpIiBHIOBaHHA Q

2. Bubepw wap i HaBean Kypcop Ha 306paxeHHs Ha Hbomy. Kypcop

Ma€ HabyTu BUrnsgy pyku: | ' o

3. KnauHu niBy KHornky Muwi. PparMeHT 306paxeHHs, Lo BUPiBHIOBa-
TUMeTbCs, Byze o6BeseHO pamMKoto 3 6inMMK KBapaTamMu B KyTax.

o Mpo3opi cmyru 3 kpaiB Wwapy nig yac
(8 | BUPIBHIOBaHHA He BUAINAOTbCA.
4. Ha naHeni 3niBa Bnbepn ob'ekT, BigHOCHO sikoro byse BUpiBHIOBaTU-
ca pparmeHT.

BupiBHIOBaHHA
BWpiBHIOBaHHA

BigHOHO ﬂEpUJHi:I BiAHOCHO ['[er_;.u;ﬂ" v

MepLumii 06'exT

3cyB 3a X:

JoyB3aY. O
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Micna yboro 3'9BAATLCS ONUii BUPIBHIOBaHHSA Ha MaHeni 3nisa. Lap
MOXHa BUPIBHATY BijHOCHO:

» 306paXkeHHA (BUPIBHIOETHCS LLIOAO BCOro MNONOTHA);

* BUineHoi obnacti (BapiaHT BUGip);

* {HWOrO Wapy, SKNA y el MOMEHT € akTUBHUM (BapiaHT AKTUBHWIA
wap).

HatucHu ogHy 3 KHOMOK BUPiBHIOBaHHS (3a NiBOIO, MPaBOo, BEPXHbLOO

Y HVXXKHbOKO MEXeEL0; Mo LEeHTPY rOpU3oHTabHO Y BEPTUKANbHO):

IHCTPYMEHT «MNEPEMILLLEHHA»

Xoua iHCTpyMeHT «[lepemilieHHs» 34e6iNblIoro BUKOPUCTOBYETLCS
ANs nepeMilleHHs 06'ekTiB, BiH TakoX gomomMarae B TOYHOMY MO3u-
LioHyBaHHi. 3atncHu knaeiwy Ctrl, WwWo6 nepemiwysaT 06'ekT AunLe
no ropusoHTani abo no sepTukani.

BUKOPUCTAHHA CITKU TA HANPAMHWX
Cimka — e niHii, AKi gonoMaratoTb po3TallyBaTi 06'eKTY piBHO.
LLlo6 yBiMKkHYTW ciTKy, 06epu komaHgy Mepernag — MokasyBaTu CiTKY.

Mepernsa 3o6paxenHs LUap Konip

X [Mokasysaty BubpaHe

[Nokasysatv Mexi Wwapy

MNokasyeat¥ HanpaMHi
MNokasysatu ciTky

[NokasyeaTy 3pasKoBl TOUKH

MpuAMNaHHA 10 HaNPAMHMWX

MNpuannaHHAa A0 CITKA

HD‘:’:;‘THH&TM A0 MEX NONoTHa

MpuavnaT A0 aKTMBHOIO KOHTYPY

YBIMKHYBWW pexum MpuamMnaHHA A0 CiTKW, MOXHa «3MycuTU»
06'eKTV BUPIBHIOBATIMCA NMLLE 38 NIHIAMU CITKW, @ HAaNaLLTOBYOTh CiTKY,
0bpaBLLV MYHKT MeHto «306paxeHHs» — «HanallToByBaHHS CiTKW».



HanawtyBaHHd BijcTa-
HEe N MK NTIHIAMK CITKY,
K MO ropu3oHTani, Tak
i no BepTuKani (Tobto
BCTaHOBNEHHA PO3MIpY
«KNITVHOK» CITKN)
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“! HanawmosyBaHHA CiTku X

d OBY B4 3 DOUDd

3a/at0Tb BifcTaHb Bif NoyaTKy NonoTHa
(BepxHbOro NiBOro KyTa) A0 NepLLOl NIl CITKM
Mo ropn3oHTani Ta no eeptukani. Hanpuknag,
MOXHa BCTaHOBWUTW 3CyB A1 TOYHOIO BUPIB-
HIOBaHHS CiTKW BiAHOCHO 06'€KTa Ha 306paxeH-
Hi ab0 A9 NOYaTKY CiTKM B KOHKPETHOMY MiCLi

HanpamHi — Le ropusoHTanbHi abo BepTUKabHi NiHii, WO BUKOPUCTO-
BYHOTbCS ANS BUPIBHIOBaHHA 06'ekTiB. [na goaaBaHHs HanpsMHOI AiHii
noTpi6HO BCTAaHOBUTW BKa3iBHUK MULLI Ha NiHiKy 3niBa abo 3Bepxy i, 3a-
TUCHYBLUW NiBY KaBiLLYy MULLI, «BUTATHYTU» HarpamHy.

—} HanpamHi \




194 | Posgain lll. PacTposa rpagika

Y rpyni koMaHa NyHKTy meHto lepernag moxHa BCTaHOBWTW npano-
peub MpuannaHHA A0 HANPAMHUX. Y LbOMY BUNaAKY SKLLO Mig vac
nepemilleHHss HabM3UTN MexXy 306paxeHHs Ha LWapi 40 HaNpPSAMHWKX,
BOHa YiTKO 3 HUMU CyMilaTUMeTbCs.

IHCTPYMEHT «BUMIPHOBAY »

3a gonoMorot iHCTpyMeHTa BuMiploBau moxHa BUMIpATU BigcTaHb
M 06'ekTamu, Wob BUpiBHIOBATW iX 3 TOUYHicTiO. HaTucHM knasiwi
Shift + M a6o B16epu iHCTpYMeHT Ha NaHeni iHCTpYMeHTIB (B 04HI rpyni

3 MiMNeTKo).
o - Kl
BumiproBau
Hanpamok (Ctrl)
Ta/IbHUM
(@NbHUK
MpoTarHn niHito Big OAHIEI TOUKW A0 IHWOI — | BHU3Y BiKHa B PAAKY

cTaHy byae BigobpaxeHo iHbopMaLio Npo BigcTaHb Mix ob'ekTamu.

Ak gogaBaTy TEKCT A0 306paXKeHHA?
LLlo6 goaaTu TekcT y rpadiyHomy pegaktopi GIMP, noTpibHo BrkoHaTK
TaKi KpoKu:
1. O6patn iIHCTpYMEHT TeKCT abo HaTucHyTW knaeiwy T.

2. KnauHytn micue Ha 306paxeHHi, ge HeobxigHO AoAaTW TEKCT:
3'ABUTHCS HOBWI TEKCTOBWUI LUAp, @ Ha HbOMY — TeKCTOBe More.

3. BBecTu B none NoTpibHWIN TekcT.

@ nNicna BBeseHHS TekcTy 1iOro MOXHa peaarysaTvi: 40AaBaTVl, BU-
Aansatu abo 3amiHOBaTVU CUMBONW.
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3niBa 3'ABUTbCA NaHe b, e MOXHa HanaluTyBaTy PO3Mip, KOIp Ta iHLLUi
rnapameTpu TEKCTy.

WpudT

Po3mip

Konip

- BupiBHIOBaHHA

JVMHAMIYHKK Vv

@ nNicns nopasaHHs TekcTy 1oro MoXHa NepemillyBaTil 3a 40MOMO-
roto iHcTpymeHTa MNepemileHHA. OgHak HaBOAWTM Kypcop nepe-
MilLleHHS NOTPi6bHO Ha cami liTepu, a He Ha T/0.

Y1 MOXKHa SMIHUTW TEKCT Nicnsa Moro CTBOPEeHHA?
Tak, 3MiHUTK TekcT MoxHa byab-konu. lNoTpibHO obpaTn IHCTPYMEHT

TeKcT i KnauHyTK Ha TekcToBUMA Wwap. Bigkpunerbes TekcToBe none Ans
peZaryBaHHs, e MOXHa 3MIHUTW TeKcT, po3Mip, wpndT abo Konip.

Po3mip

Konip
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AKi gil Mo)XHa BUKOHYBaTK 3 TEKCTOBUMM LLapaMu?

» TekcToBi LWapn MoxHa MacliTabyBaTu, moBepTaTh i gedopmyBaTy,
NOEAHYBATY 3 MackaMV Ta pexuMamiy 3MillyBaHHS, SK | 3BUYANHI
wapw. Lle gae 3mory cTeoptoBaTy Likasi edekTn. LLlo6 3acTocyBaTy
Aesiki edpekTn abo ¢inbTpy A0 TEKCTY, MOro NMoTpibHO NepeTBOpUTA
Ha 3BUYalHWI pacTpoBUiA LWap, ane Tohi byae HeMOX/IMBO pejary-
BaTW TekcT. [lns nepeTBOPEHHS TEKCTOBOTO LUapy Ha pacTpPoOBMA No-
TPiBHO BUAINUTK Moro i obpaTn komaHgy WWap — LWap Ao po3mipy
306pakeHHA.

» TekcToBMIA LWap MOXHa MpuB'A3yBaTW A0 CiTKM abo HampsMHUX,
L0 AOMOMarae To4Hille po3MillyBaTu TEKCT Ha 306paxeHHi.

MEPEBIP CEBE 3HAHHS — PO3YMIHHS — CTBOPEHHS — BIIACHI AYMKU

<5 1. MoscHK, AK TV pO3yMiELL NMOHATTS «LUAPY 306paxKeHHs».
2. Onuwu, AKi 4ii MOXHa BUKOHYBaTW i3 LUapaMiu 306paxeHHs.
(- 3. HaBeau npuknaau 3ajay is onpawoBaHHS 306paxeHb, siKi 3py4HO
BWKOHATW 3 BUKOPUCTaHHSIM LapiB 306paxeHb.

4. PosrnaHb BUrns A Aianorosoro BikHa rpagivHoro pegaktopa Gimp.
OnuLwm, AKi came BiZoOMOCTi Mpo 306paxeHHs Ta MOro ckajoBi T
Ai3HaBcs / gisHanacs.

s 3aBaHT$9>|<6¢amnm 3 e-40- B - e Haykui
AaTKal( .6), CTBOPU OAHY ‘ B A
3 INCTIBOK Ha BWBIp. ( = ;

3 AHeM 3aKoxaHuXx!
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1’5 6. PosrnsHb 306paxeHHs Ta iHGoOpMaLLo Npo Gpaiinu, y SKUX BOHW
36epiratoTbcs. 3a AKMMY NapameTpamu Ui balinu BigpisHAOTbCS?

Posmip y Touxax

PosmMip npy apykyBsaHHi:

PozginexicTe:
Konsoposuii npoctip:
ToMHICTB!

Hassa dpaiina: E:)

Posmip dpaiina
Tun daina

Poamip y nam'aTi:
KinbKicTe cKacyBaHb:
KinskicTe nosTopie: Hemz

Kinsxicrs Tovow:

Kinokicts wapis:

KinsxicTe kaHanise: 0
KinskicTs woHTypis: 0

Ykaxu, aK MoXHa oTprMaTK:

Poamip npH ApyKyBaH
Poapginenicr
Konsoposuii npocTip:
Tounic

Haszsa daiina: E:\

Posmip daiina:

Tun daiina:

Posmip y nam'aTi:

KinbiicTe cHacyBaHb:
Kinexicre nosropis: |

Kinbkicrs Tovox:

KinskicTe wapis:
KinskicTs kKaHanis: 0
Kinsxicrs woHTypia: 0

PoaMmip y Toukax:

Posmip npu ApyxysaHHi:

PozginkHICTL:

Konsoposnit npocrip:
TouwicT

Hasea daiina:

Poswmip daiina:

Tun daiina: Gaitr

Posmip y nam'aTi:
Kinexicre cuacysaH
Kinbxicrs noeTopis:

KinbkicTte Touok: 10

KinexicTe wap
KinbkicTs kaHan

Kinekicre koHTypis: 0

1) i3 306paxeHHs 3 306paxeHHs 2;
2) i3 306paxeHHs 3 306paxeHHs 1;
3) i3 306paxeHHs 1 306paxeHHs 2.

7. Peanisyil NnpoekT « ABTOPCEKIIA MPUHT».
[AeTanbHiwe npo ue AisHanca B e-gonatky (19.7).

Bigkpun e-gosatok (19.8) Ta peanisyn Apyry 4acTuHy MPOEKTY
«ExonepeTBopeHHs: Bij 3abpyAHEeHHA 40 XUTTA» (4acTuHa 2).

197
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§20. UndppoBa TBOpPUICTb

AIKi nepeBaru cTBopeHHs 306paxkeHb
3a ;ONOMOroK KOMM'oTepiB?

KoMMm'rloTepHUA XYAOXHUK — Le crnewj-
anicT, KN CTBOPIOE XYAOXHI TBOpM 3a AO-
MOMOrow KOMM'IoTEPHMX TeXHoOorin. Teopu
MOXYTb HaiexaTtu A0 Pi3HUX CTUAIB Ta Ha-
npamis, ak oT rpadika, aHimauis, inocTpadii
Touio.

3aBgaHHA Ne 1

Onpauyton iHpopMauito.

KoMm'toTepHW XYAOXKHWIK, MOAIBHO A0 XyAOXHWKa 3 NaniTpoto Ta no-
noTHoM, noTpebye cnevjianbHoro Habopy iHCTPYMeHTIB. fki X came ana-
paTHi cknajoBi cTaHOBNATL 6a3y TBOpUOI Nabopatopii kKomn'toTepHoro
XYAOXHMKaE?

Hacamnepes ue epagivyHuli nagHwem — iHCTPYMEHT, AKWI fa€ 3MOry
nepeAaBaTi MPUPOAHI pyxn pyk yepes ekpaH komm'toTepa. MnaHweT
i3 YyTAVMBUM A0 HaTUCKY CMU/ycoM NepPeTBOPIOE LNPPOBUIM MaNOHOK
Ha CnpaBXHIi BUTBIP i AoromMarae XyA0XHUKOBI BIATBOPUTY HaMTOHLLUI
AeTani, No4ibHo 40 MeH3NsA YK ONiBLSA.

CepLe byab-fKoro komn'rotepa AN TBOPUOCTI — nomyxcHuUl npoye-
cop. BiH fa€ XyAOXHWKOBI MOX/IVBICTb 3py4HO MpawoBaT 3 BeNu-
KM aiinamu Ta cknagHumu rpadiuHuMun nporpamamu. Baxnuso,
Wwo6 npouecop 6yB HaratoazepHMM, OCKiNbKWM PO3MOAIN HaBaHTa-
XEHHSA MiX aapaMu Npuckoproe 06pobky 306paxeHHs.

He meHwW BaxnuBa eideokapma — uen 3acib 3abesneuyye BLNCOKY je-
Tanisauito, YiTKiCTb i LWBUAKICTb BiATBOPEHHHA 306paXxeHHsA Ha ekpa-
Hi. Came 3aBAAKM i1 KOMM'IOTEPHUIA XYAOKHNK 6a4NTb CBOIO poboTy
6e3 3aTpUMOK i3 peanicTU4HUMW CKNagHUMU epeKTaMU OCBITIeHHS,
TEKCTYPW Ta KONbOPY.

OnepaTtusHa nam'aTb (RAM) Benvkoro o6csry Ta TBEpPAOTINbHUIA
HakonuuyBsauy (SSD) 3HauHo NpuckopsiTb 3anyck Nporpam, BigKpUTTS
daiinis Ta 36epexeHHs 306paxeHs.
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MoHiTop 3 BUCOKOIO pOo3AiNbHOI 3A4aTHICTI0O Ta TOUHICTIO KO-
NbOpy — Lie BiKHO XyAOXHMKa Y CBIT LdpoBoro mucreytsa. Tinbku
MOHITOP, AKWUIA NIATPUMYE BUCOKY PO3AinbHY 34aTHICTb | MakcMMaib-
HO TOYHO BiATBOPHOE KOJIbOPY, 3MOXE NepeaaTt HIaH poboTy, AKi
4acTo 3aNMLLIAITLCA HEBUAVMUMUN ANS NtoACbKoro oka. o6 gisHa-
Tnca binblue, nepernaHb Bigeo B e-goaatky (20.1).

Ansa pocsirHeHHs abcontoTHOT TOUHOC-
Ti KONbOPY BMKOPUCTOBYETLCA Kanib-
patop MoHiTopa. Llein npuctpin mae
HanawTyBaT¥ KONBOPW, W06 BOHM
BiAMOBiAaMM O4YiKyBaHOMY pesy/bTa-
Ty He IVLLe Ha eKpaHi, a 1 nicns 4pyKy ﬁ/
306paxeHHs. Kanibpatop rapaHTye,

Wo poboTa XyAOXKHWKa cnpuiiMaTu-

MeTbCA Tak, AK 3a4yMaHo.

* [lobepn B Mepexi «|HTepHeT» cknagoBi 4N KOMMN'IOTEPHOI cUCTEMY,

sika 3aZ0BONIbHVTB BMMOT KOMM'IOTEPHOIO XyAOXKHMKa. OBrpyHTYA
CBill BUBIp Ta Npe3eHTyW 1oro.

3aBgaHHA Ne2 2

O6'egHanTeca B napu. O3HanomTecs i3 cTaTTe!o:
https://vse.ee/cpha
abo B e-gogatky (20.2).

MigroTyliTe BigNoBi4l Ha 3anNUTaHHS:

Lo Take undpoBMIA XMBOMWUC i K BiH BiAPI3HAETLCA Big TPagnLinHOro

MuUcTeLTBa?

* Sk B/ BBaXaeTe, Y MOXe NoAibHUIA My3ei byTn nonynsapHUM B Ykpal-
Hi? LLlo ans yporo noTpibHO?

* AKi TeXHIYHI IHCTPYMEHTW Ta TEXHONOTIT MOXHa BUKOpMCTaTU A5 CTBO-

PeHHA TakuX iHTepak TUBHUX BUCTaBOK?

¢ fK BU OUjiHIOETe BNAMB LMPOBMX TEXHOJIOTIN Ha PO3BUTOK CYy4acHOro
MUCTeLTBa?

» flke Balle ocobucTe cTaBNeHHN 40 TBOPIB MUCTELTBA, CTBOPEHWX 3a A0-
MOMOTrOH LUTYYHOrO iHTENEeKTY?
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3aBfaHHA Ne3 [_]

Ob6epu iHcTpymeHT [eH3enb. fik HanawToByBaTW NOro BAACTUBOC
Ti, Ai3Halca 3 pybpukn «3annMTaHHA-BIANOBIAI», CTBOPM 306paxeHHs
3a 3paskom:

» 3Hanan B Mepexi «lHTepHeT» iHdopMaLjito Npo aBToOpa Ta iCTOpIr0 Ha-
BeZeHoro BuLe 306 paxeHHs ronyba. YoMy 10ro 4acTo HasMBaKTh «ro-
ny6om Mupy»?

o B8 O6'egHaliTech y rpynu, obepiTb Ta HaMantoTe rMo o4HoOMy 306pa-
XKEHHIO i3 3arMponoHoBaHKX, a Toai ob'egHaliTe iX ¥ E4VHNIA MantoHOK.

@ UYonosiuka BapTo HamanoBaTV Ha OfHOMY Liapi 306paxeHHs,
a TiHb Nij HOraMmu — Ha iHLoMY.



3aBaaHHA Ne4 [ _]
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Hamantol nogi6He 306 paxeHHs, BUKopucTasLLW iHCTpyMeHTV KOHTYpW
AN CTBOPEHHS KOHTYPY siAnHKK Ta MeH3enb s MantoBaHHs 3ipoyok.

3aBaaHHA Ne 5 [

3aBaHTax 306paxeHHs 3 e-goaatka (20.3) i po3dapby BignosigHo
40 3paska. [po iHcTpyMeHTV 3adapboByBaHHA Ai3HaWca 3 pybpukm

«3annTaHHA-Bi4NOBI4i».

Byno:

Crano:

3aBfiaHHA Ne 6

O6epu byab-9KUin 3pyYHNn AN Tebe pecypc 418 reHepadii 306paxeHb
WTYYHUM iHTENEeKTOM Ta 3reHepyil 306paxeHHs 3a 3anpornoHoBaHUM

TEKCTOM.

A) «XypoxHe 306paxeHHs AepeBa 3 nepenneTeHIM KOPiHHAM y GopMi
cepus, WO CUMBONI3YeE 3B'A30K i €AHICTb. CTUAb Mae By TV XUMepPHUM
| 6apBUCTVM, MPUAATHUM ANS AN3aliHY NaakaTa Yv ANCTIBKIY.
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B) «®yTypUCTUYHUI MiCbKMI FOPV3OHT Ha 3aX04i COHLSI 3 BUTOHYEHU -
MW XMapo4yocamu, niTanbHUMU TpaHCNOPTHUMK 3acobamMu Ta 3eeHN-
MU caZiaMi Ha gaxax».

B) «[ineppeanicTuuHe 306paxeHHA Mwuioro 6inoro MiKpoKponinka,
KU WacnnBo CUAUTL Y BEAVKIN, ACKpaBil MONyHWLI Ha ZONOHI Nto-
AvHW. CugHa MiCTUTb Ackpasi AeTani: CBiXe 3eneHe NINCTSA, HKHI KBITK
Ta 30/10TUCTI MeTeNMKY, Wo niTatoTb. [lnBoBUXHa aTMocdhepa, cTBOope-
Ha KpanenbKamuy pocu Ta AcKpaBlIMy Pi3HOKONbOPOBUMU iroamm no-
NYHWLj Ha 3a4HbOMY MNaHi, € M'AKO0 Ta YapiBHOO».

@ LUTyuHuii iHTenekT cTBOpioe 306paxeHHs 3a TeKCTOBMM 3arnmToM,
KM BBOAWTb KOpUcTyBau. Sk ue BigbyBaeTbcs? LI 6y HaBUeHMin
Ha BENVKIA KinbKOCTi KAPTUHOK i MIANNCIB A0 HNX, TOMY «PO3YMI€N,
1K BUrNSAaroTh pis3Hi 06'ekTi. Konm T nuweLl, Hanpuknag, «KiTy ka-
MenNtCi», LUTYYHNA IHTENEeKT «yABASIE» Lie Ha OCHOBI BUBYEHWX 3aKo-
HOMIpHOCTEN Y AaHWX i MOCTYNOBO CTBOPIOE HOBY KapTUHKY, ika Bia-
nosigae onucy. lMpouec cTBOPEHHA KapTUHKW — Lie MaTeMaTu4Hi
nepeTBOpPEeHHS, AKi AoNoMararTb BU3Ha4nUTX $opmy, Konip i posTa-
LUYBaHHA eNeMeHTIB Ha 306 paxeHHi.

Mepenik AgeAKNX pecypciB 419 reHepauii 306 paXkeHb:

Microsoft Designer — e iHCTpymMeHT rpadiuHoro gusanny, sk
BUKOPVCTOBYE LUTYUHWIA iHTENEKT ANS CTBOPEHHSA Ta pejaryBaHHs
306paxeHb. BignoBigHO 40 yMOB BUKOPUCTaHHS Liell cepBic MpusHa-
YEHWIA nuLe ANS 0CcoBNCTOro KOPUCTYBaHHSA | He Moxe ByTi 3acTo-
COBaHWI 3 KOMepLiiHOK MeTato.

https://designer.microsoft.com/

Gencraft — reHepatop 306paxeHb Ha OCHOBI LUTYYHOrO iHTENEeKTY.
CnpuvinMae TekCTOBI ONWCK ANLLE aHMNINCbKOK MOBO. YKpaiHCbKUMIA
TEKCT MOXeL MepeknacT¥ 3a AOMNOMOro OH/alH-Nepeknajaya,
Hanpuknag http://deepl.com.

https://gencraft.com/

O o6 KOPWUCTYBaTWCS KOXHUM i3 Linx 3acobiB, NoTpibHO BBINTK
B HbOMY Y CBill akayHT abo CTBOpPUTK NOTO.

o 282 BnawTyliTe BUCTaBKy po6IT, BMKOPWUCTABLUWM CRiNbHY AOLLKY,
Hanpuknag Padlet.

https://padlet.com/
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SAMMUTAHHA-BIANOBIAI

Aurntainsep i n1aHWeTHUA Komn'loTep — Ue ogHe | Te came?

Auzumatiizep (rpadiuHnin  nnaHwer)
| 3BUYANHWNIA NNaHLWeT — Le ABa Pi3Hi
NPUCTPOI 3 PI3HUM NPN3HAYEHHAM.
Aunrutaiizep npuUsHauYeHWn ANS XyA0X-
HbOr0 MantBaHHA i An3aiiHy. BiH Mae
BMCOKY TOYHICTb BBEJAEHHS Ta 3ane-
XWTb Bij KOMM'toTepa.

3BMYarHWIA NNaHWeT — Le aBTOHOMHWIA MpUCTPIi 3 BNacHO onepa-
UiiHoto cucTteMoto. BiH Moxe BUKOHYBaTW Pi3HOMaHITHI 3aBaHHS, ane
He Mag€ Takol YyTAWUBOCTI Ta TOYHOCTI AR MantoBaHHs.

Ba)knmBi xapakTepucTUKM gnrnuTaiisepa

1. iaroHanb po6ouoi NnoBepxHi Ta rabapuTn npuctpoto. Halspyu-
HILLMW ANA MantoBaHHS BM3HalOTb NaaHwWweTn dopmaty Ad Ta A5, npoTe
AeSKMM XYAOXHMKaM A0 BMOZOOW MaaHLWeTn MeHW X po3mipis. [aba-
PUTV MPUCTPOIO BMNAMBAaKOTL Ha KOMPOPT HOCIHHS, @ NponopLii ekpaHa
HeobXigHo BNbVpaTK 3an1eXHO Big MeTV NpuagbaHHs.

2. qup,mbl-la 3AaTHICTb eKkpaHa. X35 Smart chip stylus
PosginbHa 3zaTHICTb y gurntanse- Maore sensitve. More reafstic. More durable.
pax BuMiptoeTbecst B LPI (lines per '
inch — kinbKicTb NiHIA Ha AloNAM).
3a3BMyYall NpUCTPOi MakTb po3-
AinbHy 3aaTHicTb Big 2000 LPI, a mo- _ )
KasHuK Buwe 5000 LPI xapakTep- ‘" @ E
HUA Ana npodeciNHNX MpPUCTpoIB. 0w el e
3. Yytnmsictb nepa. Ludpo- W1
Be Mnepo po3pisHsAe Big 512 go s :
8192 piBHiB TuCKy. Ans KomdpopT- e g
HOro MantoBaHHA 3HajAobUTbCS

cTuayc i3 vytameicTio Big 2048 pisHie. LLlo BuLla BapTicTb Nepa Ta naaH-
WweTa, To binbLue NnepesbayeHo BapiaHTIB po3nisHaBaHHA KyTiB Haxuny,
BapiaHTiB HAaTUCKaHb Ta IHW WX GYHKLiA.

8192 leveis.

Battay-froe

AKnia BUA ?EFC@tWQ?i Ha3MBaETbCA !,!ib"!ij)giii‘ﬁfﬁif!%‘! XUBoNMcom?

Unposunia xusonuc (anrn. digital painting) — ue dopma MucTeyTBa,
Yy SKil XyAOXHUK BUKOPUCTOBYE LMGPOBI iIHCTPYMEHTU ANA CTBOPEHHS
XUBOMMCHUX POBIT. 3amicTb TpaguUinH1X MaTepianis, Takux K NeHs3ni,
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dapbun i NONOTHO, XYAOXHWK MNpaute 3 rpadpivHVMKU NnaHwWweTamu,
KoMn'toTepamu, NporpaMmamu 418 ManroBaHHSA Ta 3acobamul WTY4YHOro
iHTenexTy.

Lleii BuA TBOPYOCTI OXOMAE LIUPOKWUI CMEKTP KaHpiB, 30Kkpema
KOHUenT-apT, ¢eHTe3ilHi Ta HaykoBo-paHTACTU4HI 306paxeHHs,
nopTpeTu 1 nensaxi. Cepes nepesar L$poBOro XMBONMCy — eKOHO-
Mif MaTtepianie, MOXAMBICTb HECKIHYUEHHWX eKCNepuMeHTIB i nerkicte
CTBOPEHHS KOmiid.

LUndpoeuia xmBonnc mae 3acTocyBaHHS B KHUrax, Bigeorpax, kiHo, pe-
Knami i HaBiTb ranepesx Ccy4acHOro MUCTeLTBa, MOEAHYHOUN TPaanLii-
HWIA TBOPYMI NiAXig i3 HOBITHIMK TeXHOoNOriSMU.

AK HanawTyBaTW iHCTpyMeHT MeH3enb Y rpadiyHoMy pegakTopi Gimp?

Bu6ip Tuny neHsna: GIMP nponoHye wnpokuin Habip ¢opm neHs-
niB: Big npocTux (Kona, NiHil) 4o TeKCTypoBaHMX YK criewianisoBaHux
(Hanpuknag, cnign Bi4 NUCTKA YK 3ipKn).

ObpaHuii NeH3enb MoXHa HanawTo-
ByBaTW: 3MiHIOBaTW oro posmip,
CUNY «HaTUCKaHHS», MPO30picTb, Bif-
CTaHb MK BigbuTKamu ToLLo.
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Yci uyi napametpu MoxHa 06- Menser

paTtu B Aiaforosomy BikHi MeH- i S
3€/b, AKe BiJKPUETbCH Bigpasy
nicns BU6opy iHCTpyMeHTa:

Bunbip dopmum neHzns

p— Nersens
L _¢ 2. Hardness 100

100,0

~ N I:
40,0 e

* Po3Mip. BusHauae giameTp neHsns.

* CniBBigHOLWIEHHA cTOopiH. BusHauae nponopuii NeH3na. 3HayeH-
HA 1.1 o3Hauvag, WO neH3eNb MaE O4HaKOBY LUMPWHY i BUCOTY (Kpyr-
NIA), @ iHLWi 3HaYeHHS CTBOPIOIOTL eNiNconogibHi abo By3bki NeHs3ni.

* KyT. BusHauae Haxun neHsna. Lle BaxmBo nuie y Bunazgkax, konm
neH3enb He KpYrnnii (Hanpvknag, eninconogioHuni).

» MpoMiXOK. BrsHauae BigcTaHb MiXXK KOXHMM BigbUTKOM Mig 4ac mMa-
noBaHHA. [lns nnaBHoro pesynstaty Bubepu Manvii MPOMIXOK.

* XKopcTKicTb. Biu3Hauae, Hackinbky YiTkuMu byayTb kpai knoHy. XXop-
ctkicte 100% o3Havae, wWo kpal neHsns oygyTb uitkumu, a 0% —
Lie AyXe M'SKNIA nepexig Big cepegnHn neHsns Ao kpais. M'aki kpai kpa-
e NigXoAATb ANS NMPUPOAHOr0 MNOEAHAHHSA TEKCTYP.

- 205
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» Cuna. BrsHayae iHTEHCUBHICTb HaHeCeHHS NikceniB Ha 306paxkeHHS.
Lo 6inblia crna, To LWinbHile KoniwTbes nikceni. Ana peTywyBaH-
HS | KonitoBaHHSA MikceniB 3a3BM4Yall MOXHa BUKOPUCTOBYBATU CUY
70-100 %, Wo6 3abe3neymnT piBHOMIpHICTb.

Y Gimp € MOXNVMBICTb CTBOPOBATU BNacHi nexsni. OanH 3i cnocobis —
ue nigroTyBaTy Heeenvuke 306paxeHHs, Hanpuknag 100 x 100 nikce-
niB, Ha NpO30pOMy T/i, CKOMitoBaTW MOro Ta 0bpaTh NyHKT MeHio 3Mi-
HU — BcTaBUTKM IK — HoBMIA NeH3enb.

Y rpyni iHcTpyMmeHTIB nopag i3 MeH3snem € iHCcTpymMeHTU OniBelpb,
Aeporpad, lNMepo Ta MNeHzenb MyPaint. Yum BigpisHATLCA Ui IHCTPY-
MEHTH i Ae AKWIA Kpalle 3acTocoByBaTU?

+ MeH3enb Mantoe M'AKUMN NiHIAMMK, SKi MOXYTb ByTy HaMiBNPO30pPUMU
3aBAAKV NIATPUMLI aHTWaniacuHry (MnasHi mepexoam MixX Konbopa-
Mu). Lleln iHCTpyMeHT BUKOPWCTOBYE MeH3Ai pisH1X dopM i po3Mipis,
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NiHil MOXYTb MaTV rpagi€eHTHY HenpPo30picTb (3aneXnTb Bif CUAN Ha-
TUCKaHHS, SIKLL,O BUKOPWCTOBYETLCS rpadivHniA MAaHLLeT).

Voro BMKOPUCTOBYOTb ANSt MaNtoBaHHA MiaBHWX NiHilA.

OniBeLb Mantoe XopCTki, YiTki NiHil 63 aHTnaniacuHry (Hemae nnas-
HOro nepexogy KonbopiB). lgeanbHO MigXoAnTh ANA MikcenbHoi rpadi-
KW, OCKI/IbKM CTBOPHOE YiTKi Kpal.

Moro BrikopucTOBYyIOTE Ansi poboTM 3 NiKceNbHOW rpadikoro, Manko-
BaHHS peTpocTiiemM abo CTBOPEHHS TOUH X KOHTYpIB.

Aeporpad imMiTye posnuneHHs ¢apbu (sK y 6anoHUNKY 3 aepo30/ib-
Hoto ¢apboto), garoun 3MOry CTBOproBaTU M'AKi | TOHKI rpagieHTw.
Ulo poBLUe YyTPUMYETLCS KYpCop Ha 0A4HOMY Micui, To 6inblie «dap-
Bv» HaknafaeTbCs, CTBOPIOOYMN BiNbLL HAaCUYeHUIA KONip.
|[HCTPYyMEHT BUKOPUCTOBYIOTb ANA CTBOPEHHA MAaBHWX FpajieHTiB,
edeKkTy «MNoBITPAHOro po3nuaeHHs» abo po3MUTTS KONbOPY.

Mepo Mantoe NiHii 3i 3MiHHOI TOBLLMHOK | MPO30PICTHO, 3a/1eXHO Bij
LBWAKOCTI pyxy Kypcopa abo HaTUCKaHHS (Ha rpadivyHoOMy naaHLweTi).
YyaoBo NigxoanTb AN4 iMiTaLlii nncbMa.
oro BUKOPVCTOBYHOTb AN15 CTBOPEHHS XYAOXHIX i KanirpadiuHux ene-
MEHTIB, NiANNCIB, ANHAMIYHUX LUTPUXIB.

MeHsenb MyPaint — iHCTpyMeHT, SkniA MiCTUTb Habip pisHOMaHITHMX
MeH3nis, Wo iMiTyloTb onito, akBapenb, Kpelnay, Byrinnga Towo. dyxe
Aobpe nigxoAnTb Ans rpadidHUX NNaHLLETIB, OCKiNbKW NiATPUMYE He3-
Niv AVHaMIYHWX NapaMeTpiB (HaTUCKaHHS, LWBWAKICTb, HAXUA nepa).
Moro BrKOpUCTOBYIOTH ANS LUMPPOBOrO XMBOMUCY Ta CTBOPEHHS
XYAOXHIX TEKCTYP.

v
i -

B
¥
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AKi

E
IP?

GIM

MOXNMUBOCTI ANnA 3adapboByBaHHA y rpadivuHoOMy peaakTopi

* IHCTpymMeHT 3anoBHeHHs 3a/IMBa€ KONIbOPOM abo Bi3epyHKOM

BUgineHy 06nacTb 4u 061acTb i3 NOAIGHUMU KONbOPaMM.

AK BUKOpUCTOBYBaTU:

1. Obepu iHcTpymeHT 3anoBHeHHs (Shift + B).

2. Y naHeni HanawTyBaHb iHCTpyMeHTa obepu:
Trn 3anmnBKK: Konip 4un TekcTypa (BisepyHOK).

Mopir: piBeHb cxoxocTi KonbopiB, fki NoTpibHO 3adapbysaTu.
Lo BULMIA NOPIr, TO MeHLL CX0Xi KoIbopU 3adapboByBaTUMYTbCS
MOPIBHAHO 3 TOYKOM 3aCTOCYyBaHHS.

3. KnauHwu obnactb, Aky noTpibHo 3anu1Tu.

Oco6nmnBocTi:
Mpautoe Sk Ha BCbOMY 306paXkeHHi, Tak i y BUAineHux obnacTax.
MoxHa 3an1MBaTti KONbOPOM i3 MPO30PICTHO.

IHcTpymeHT FpagieHT @ CTBOPIOE MNaBHUIA nepexig Mix gBomMa abo
Binblue KoNbopamu.

AIK BAKOpPUCTOBYBaTHN:

1. O6epu iHcTpymeHT MpaAieHT (knagiwa G).

2. Obepy TUN rpagieHTa (NiHIMHWIA, pagianbHWU, KOHIYHWA TOLLO)
Ha NaHeni HanawTyBaHb.

3. Ha 306paxeHHi npoBean NiHito, W06 BU3HAUUTL HaMPsIMOK 3acTo-
CyBaHHs rpagieHTa.

Oco6nnBoCTI:
MoxHa HanawTyBaT/ rpajieHTV BpyYHyY, 3MiHIOIOUYM KONBOPW Ta Mpo-
30picThb.

3anoBHEeHHS 3a 40MNOMOror KoHTypiB. KOHTypu, CTBOpeHi iHCTpyMeH-
ToM KOHTYpPU, MOXYyTb 6YTW 3a1UTi KOBOPOM YUK FPaAIEHTOM.

AK BUKopUucTOBYBaTK:

1. CTBOPW KOHTYp 3a Alornomoroto iHcTpymeHTa KOHTYpU.

2. Bubepun komaHay 3MiHU — 3aNOBHUTM KOHTYP.
Oco6nmBocTi:

I[HCTpyMeHT igeanbHuin ans 3adapboByBaHHS cknagHUX Gopm.
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3aaueKka HO 0cHO8I 3MIWAHUX pexcumis. NpaLoyn B peXxnumax smilly-
BaHHS WapiB (Hanpuknag, «MHoXeHHs» un «[lepekpuTTsa»), MOXHa
CTBOPIOBATYU LiikaBi 3anVBKW.

Ik BUKOpUCTOBYBaTW:
1. fozain HOBWI LWap i3 MOTPIGHUM KObOPOM YU FPaZiEHTOM.
2. 3MiHW pexinm 3MillyBaHHS Y BiKHI LLapiB.

MHO¥XeHHs VvV

Mpuknag mantoBaHHs neHsneM: e-gogartok (20.4).

NMEPEBIP CEBE 3HAHHS — PO3YMIHHS — AHAZI3 — CTBOPEHHS

i 1. Siki xapaKkTepuCTVKN anapaTHUX CKaZ0BUX KOMM'IOTEPHOI Chc
TeMu BaXnuBi 418 obnagHaHHA poboyoro MicLa KOMN'IOTEPHOTO
XYAOXHMKa?

2. HasBwu, ski BnactusocTi [leH3na MoxHa HanalwToByBaT y rpadiu-
Homy pegakTtopi GIMP.

() 3. MNosicHW, YoMy BaXNBO BUKOPWUCTOBYBATVA MOHITOP 3 BUCOKOHO
TOYHICTIO KO/IbOPY B LIPPOBOMY MUCTEL|TBI.

€1 4. Haseu iHCTpyMeHTH, ki T obepell Ansi CTBOPEHHS MOAaHOTO
306paxeHHs (306paxKeHHs MOBHICTIO CTBOPEHO IHCTPyMeHTamu
rpadivuHoro pegaktopa GIMP 6e3 BUKOPWUCTaHHS FOTOBUX MaJltoH-
kiB). O6rpyHTYyIA CBIll BUBIp.

B,m

7 5. CTBOpM NOZIGHNIA ManoHOK (3aBAaHHS 4) caMoCTiliHO.

6. O3Haromca 3 NpUKAAZOM MasjtoBaHHS y rpadiuHoMy pefakTopi
GIMP. E-nopatok (20.5).

CrBOpMW NOAIBHMI MantoHOK.
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§21. NoHATTA Npo MynbTUMegia

~ YuM NOACHIOETHLCA HAasIBHICTb Be/MKOI KiNIbKOCTi
: ¢$opmartis ayfio- Ta Bigeosanucis?

Megia — He HoBWIA TepMiH. BiH noxoauTb Big natuHcbkoro medium —
«nocepefHuK, cepeauta». CnoBo «Megiym» € i B yKpaiHCbKii MOBI | 03Ha4ae
«nocepegHVK Mix gsoma ceitTamu». CyyacHi megia Tex MoXHa BBaxaTu Mno-
cepesHVIKOM MiX aBTOpOM iHOpMaLiiHOTrO MPOAYKTY Ta 0ro CroXMBaYveM.

@ Mynaemumédia (nam. Multum + Medium) — kom6iHyeaHHS pi3HUX $opM
NOOGHHSA IHGopMayii Ha 0OHOMY HOCIl, HONPUKAAO MeKcMOogoi, 38yk0goi
i 2pAPIYHOI, @ MAKOX OCMAHHIM YACOM yce Yacmiwe — aHiMayii ma
gideo (3 Bikinedii).

Lindpose Bigeo Bce binbLue BXOAUTb Y HaLle XUTTS. | AKLLO Kinbka pokiB
TOMY KOpUCTyBadi o6MexyBannica nepernsgom Ginbmis i ponvikie B iHTep-
HeTi, To 3apas3 Lji X KOpUCTyBayi caMmi CTBOPIOHOTh BiJ€OKOHTEHT, MpUYoMy
B TaKill KiNbKOCTI, AKOI He ysIBNSIAW HaBiTb rONNiBYACHKI KiIHOCTYAII.

000
3aBaaHHsA Ne1 S

O6'egHaliTecs B napu. PosrngHbTe nogaHi iMeHa dainis.

OCiHb.avi 3ipka.mp4 Jazz.mp3 3ipka.wmy
Jazz.mpg Beceni HoTkn.mid|  friends.mov paHok.wav
cartoon.flv XiT.3gp autumn.mp4 friends.wma

Y 30WWNTi HamantoTe enincy 3a 3paskoMm i cnpobyiite po3nNoginnuTi pos-
WIpeHHs iMeH paiiniB 3a CXeMoto.

] 'Ay,uio- Ta Bi,qeo'-"\'-\_

Bigeopopmatu | dopmaTy ) Ayaiopopmatu

i N,
~
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3aBfaHHA Ne 2

Bn3Hay, ckinbkin merabaiTiB nam'aTi 3aliMaTMe OfHOCEKYHAHWIA Hesa-
KOZOBaHWNIN dparMeHT ¢inbmy.
[ Liboro BUKOPUCTAEMO Taki AaHi:

1) Beaxaemo, Lo B 1 cekyHai pinbmy 24 Kaapw.
2) Koxer kagp mictuTe 800 x 600 nikcenis.
3) ManiTpa KonboOpIB MICTUTL 256 3Ha4YeHb.

3aBfaHHA Ne 3

MopieHaW BUrNSy Bigeodalnnis y BigeopegakTtopi. MoscHK, Wo BigTBOpPHO-
ETbCS B KOXXHOMY daini Ta sikuin dopmaT MatoTb gannu.

MoHTaxHuiA cTin

+ ol ¥ 3 »+« @ @ 15 cexynp

Oopiwka 2 Cubico-AR-Kids Coding_Coding-Song-Zero-One-Song.mp4

Dopbxka 1 Cubico-AR-Kids-Coding_Coding-Song-Zero-One-Song.mp4 (yci kasans)

- 10 cekyHp

Nopieoa 2 Zero One Song.wmy {yci xaswanu)

Jlopissa 1 Zero One Song.winy

3aBfaHHA Ne 4

PosrnsaHb 306paxeHHs. MoMipkyi, YuM MOXyTb BigpisHATUCS dopmaTy
Bigeodannis. MoxeLl ckopucTaTics pybprKoro «3annTaHHS-Bi4NoBIAi».

CQ < CECICITCRT] "
CCYCQRCRCRTCPCPTR T




Posgin IV. Mynbtumegia. Lingposa KoMyHikawis

3aBAaHHA Ne 5

PosrnsiHe onuc oaHoro 3 BigeopeaakTo-
pie (3a maTepianamu Bikinegii). MigroTyn
NOBI4OM/IEHHS MPO NOro 0cobAMBOCTI.

3aBaHHA Ne6 [ _]

1. 3a gonomoror TenepoHy YK NaaHwe-
Ta CTBOPY KOPOTKE Bifle0 Ha BiNlbHY
TeMy Ta 3aBaHTax oro Ha komn'totep.

2. BusHau iroro Tpusanicte. Kopucty-
louMCb MeToAOM i3 3aBaaHHa Ne 2,
BMKOHaWl pO3paxyHoK, KW obcar
Mano 6 ue Bifeo B HECTUCHYTOMY BU-
rnagi.

MopiBHAN OTpUMaHIi faHi 3i cnpaBXHiM

obcsarom gaiiny. 3pobur BUCHOBK.

o Ak T AymaeLl, YoMy Bigeo 3aBXAM
CTUCKATh?

* [pw cTnckaHHi Bigeo gesaka iHpopma-
it BTpavaeTbes. AK TV JyMaELL, Ky
came iHpopmaLito y Bifeo MoxHa rno-
piBHAHO 6e360nicHO BTpaTUTU?

e

3aBaaHHA Ne7 [ _]

BukopuncToBytoum iHCTPYMeHTU OH1alH-KoHBepTepa abo BijeopegakTopa
OpenShot, koHBepTyi oTpuMaHe Bigeo 3 popmaty mp4 B avi. MNopiBHAN

obcsr Ta sakicTb B 060X popmaTax.

3aBaaHHA Ne8 [ _]

1. Onpauton iHdopmauito npo Bigeopegaktop OpenShot 3 pybpu-
K «3anuTaHHsA-BigNoBigi». Bigpeparyn y uboMmy pepakTopi Bigeo-
3aroToBKy A0 ypoky fractalmp4. 3aBaHTaXWTW 3aroTOBKY MOXHa

3 e-aoaaTka (21.1).

* 3anuw Big ycboro ponuka avwe 30 cekyHa. Ckonitoil ueln pparmeHT

JeKinbka pasis.

* 3Hailgu B iHTepHeTI | foAall Ao BiZeo My3UKy, Aka Tobi BUAAETbCSA Hai-

6inbL AOpeyUHoto.

2. Onpaugoin ctatTio «®PpakTan» y Bikinegii i cnpobyi noscHUTY, K came

OpensShot Video Editor

200px

lonosHe BikHo OpenShot

Tun
AsTop(u)
PoapobHuk

Crabinemnin Bnnyck
Penoautopii

Onepauiiisa cucrema

GNU dpeiimeopk

pigeo peaakTop
Jonathan Thomas
Jonathan Thomas

Andy Finch

Helen McCall

Olivier Girard

Karlinux

TJ

2.5.1111(03.03.2020)
github.com/OpenShote?
Linux, OS X (10.9+),
Microsoft Windows (7, 8,
10+)

Q2B

Mosa nporpamyeaHHa Python

Ykpaincexa
Niyensin

BebGcanT

Bynv HamanboBaHi NokasaHi y Bifeo 306paxeHHs.

TaK
GNU GPLv3
openshot.orgé? (yxp.)

launchpad.net/openshot/i?

| 213



214 | Posgin IV. Mynstmegia. Lindposa KOMyHiKaLlist

3ATNMUTAHHA-BIAMNOBIAI

LLlo Take MynbTHUMegia?

MynbTMegia (Big nat. multum — «6arato», medium — «3acib») — ye
NOEAHAHHS Ha 04HOMY Hocii iHbopMaLii, Lo nogaHa B pisHUX dopmax.
OCHOBHiI KOMNOHEHTW My/bTUMeAia

Bigeo Aygio Aximauis TekcT IHTEpaKTVB

ki € TMNW MynbTUMegia?

Tunm mynstTumegia

NiHiHe HeniHilHe
NOAMHA € NAaCUBHUM KOpUCTYBay MOXe
crocTepirayem KepyBaTu TUM,

L0 BiH Nepernagae

KiHo, MmyneTdinem, Bigeoponvk Komn'toTepHi irpu
3a3ganerigb NigrotossieHa npe- IHTepaKTUBHI KHUIMKA, apKyLLi,
3eHTaLis, nepernag sKoi Big6y- npeseHTauii

BAETbCA NOCNIAOBHO | He MoTpe-
6ye fofaTKOBUX Aill risgava

O60B'A3K0BO CKNAA0BOI HeNiHINHOro MynbTUMeia € iHTepakTuB. Mpu-
Knag Takoro MynbTumejia — KOMM'roTepHa rpa.
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lilo BU3Hauae popmar Bigeodainy?

Yci nonynsipHi dopmaty Bigeodaiinie € KOHTeiHepaMu.

KoHTelHepwn — ue dpaiinu, y skx moxe

36epiratncs iHbopmaLis pisHoro Tury: Ko-ﬂ-eu ui.ﬂﬁOﬂ.aHi
aygio- Ta BigeogaHi, cybtnTpu, cnyx6o- . .
Bi aln ToLo. AypiojaHi Cy6TUTpY

Mpn UBOMY KOHTeHep He BignoBijace
3a crnocib kogyBaHHA gaHux. KpiM Toro,
B 0HOMY Qaini-koHTenHepi Moxe 36e-
piratncs Aekinbka ayaioTpekis, 3aKoj0-
BaHWX pi3HUMU crnocobamu, ToLLo.

MonynsapHi KoHTelHepu: AVI, MKV, PM4, OGG, Quick Time.

Kogekun — npunagn abo nporpamHe 3abesneyerHs), WO NepeTBOPIOE
noTik gaHwx abo curHanie y undposi kogm abo HaBnaku.

KoHTenHep

| Bineopsaa =

: J| Bj . > Bipeokogek -
BuxigHe > Bigeokoanek
306paxeHHs

KogyBaHHs - [ekoayBaHHs
Bigeo- BiaTBO-

) | Aymiokogek LU PEEHA
BuxigHuin YAIOKOA . > Aygpiokogek
3BYK 3BYK

AKi €e popmaTn Bigeo?

PisHOMaHIiTTA dopmaTiB Bifeo € Ayxe WPoKUM. Agxe dopmaTi Bigeo-
JaHUX BiAPI3HAIOTLCA 3a CBOIM MPU3HAYEHHAM, KOXEH 3 HUX MaeE CBol
«MAHOCU» Ta «MiHYCW».

Taxk, ana npuknagy, ¢opmat flv (Flash Video) gobpe nigxogute ana
nepejaBaHHs B iHTepHETI BiAeo, L0 CKNaAaETbCA 3 MPOCTMX aHiMalLliid,
Y PeXVMi peanbHOro Yacy, o4Hak mMarixe HermpugaTHUin 4ns 36epiraHHs
XYLOXKHIX GiNbMIB i3 BUCOKOSKICHMM 306paxeHHsIM.

fanysi 3actocyBaHHS | ®opmaTu
Bigeo3sanuc Ta MOHTax DV, MiniDV, AVCHD, HDV
|HTepHeT FLV, MP4, WebM, SWF, RealVideo
Komn'totepu AVI, MKV, MP4, WMV, MOV
Mo6inbHi npucTpoi 3GP, 3G2, MPEG-4
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pMaTK HavnonynapHiwi?

AKi Bigeod

AVI

Lle dopmaT-koHTeliHep, po3pobneHunin komnaHieto Microsoft. MigTpu-
Mye BaraTonoTokoBe aysio Ta BiZeo, Moxe MiCTUTUW AaHi, 3aKo40BaHi
pisHVMU Bigeokogekamu. OcHoBHa nepeBara — BiATBOpPEHHS Bigeo
Ha MPUCTPOSX i3 Masio MOTYXHICTIO — LOCATaETbCA 3aBAAKN HU3bKO-
MYy CTYMeHt CTUCHEeHHS. Lium 3yMOB/IEHa Apyra nepesara — BCOKa
AKICTb | He4o/iK — AOCTaTHbO BEUKNIA p03M|p Bl,qeoq)amny

¢ LBwWakicTb 06pobku Bigeo —
« Po3wmip Bigeodaiiny —
e fKicTb Bije0 — WA R A W ir i

MP4

€ 04HWNM 3 HarmnoLIMpeHiWnx dopmaTiB-koHTelnHepiB. CborogHi cknag-
HO 3HalTuX BigeonpucTpiil abo Bigeonneep, Aki He NigTpUMyBanu 6 Len
popmar.

» lWengkicte 06pobkn Bigeo — ¥

» Po3mip Bigeodanny — v #r fr v

» AkicTb Bifeo — fr #r A

WMV

llle ogHa po3pobka komnawii Microsoft. ®opmat mpuiiwosB cBoro
yacy Ha 3MiHy AVl i BUKOpPUCTOBYETBLCS TiIbKWU B OnepauiiHiii cucTemi
Windows. OcHoBHi nepeBarn — manuii po3mip ¢ainny i Bucoka skicTb
Bigeopsgy. OgHak WMV gocnTb BUMOINVBUIA [0 pecypciB NMpUCTPOrO
yepes BUCOKWM CTYNiHb CTUCHEHHSA AaHWUX.

* WBWaKicTb 06pobkn Bl,ﬂ,eo — %1

» Po3wmip Bigeodpanny — fr fr 1

o fkicTb Bigeo — i

fike nporpa
BaHHA ‘M‘g‘r bTW r‘f(—f:'hau )ro r,,aw._“r‘_,aa..'-”-f?'
MporpamMu onpawtoBaHHA 3BYKOBUX | BiAeoAaHMNX
Mporpamu and nepe- Mporpamu Ans 3anu- Mporpamu Ang
rnagy abo npocnyxo- Cy (3axonneHHs) 3By- KOHBepTauil AaHnX
ByBaHHA (Nneepn) Ky Ta Bijeo (rpabepn) (KoHBEpPTOPW)

My314Hi Ta BigeopeaakTopu My3u4Hi Ta BigeocTyail
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Lillo Take rpaGepu, pekopaepu?

lpabepu / pekopaepn — nporpamHe 3a-
6esneueHHs 45 3anuUcy NOAiN, LWo Bigby-

BalOTbCA Ha eKpaHi Bawloro Komn'rotepa.
-g =
Il 3acTocyBaHHA ‘ L - s
- .’—‘ -
2 BN
Po3pobneHHsn CTBOpEHHFl 3anuc =i
BiAeoypokiB IHCTPyKUi || reiMnneto

@ reiimnaeli — ye koMnoHeHm 2pu, KU 0peaHi308ye
@30€M00i0 2pU Ma 2paeys.

LLlo Take KOHBepTepuU?

KoHBepTepwu — nporpamu, siKi 3MiHIOHTb

dopmat megiadpaiinis. ﬁ

-‘H

. S—— gy

N

-

BiZeo

Konseptep —> |- t

Mpuknaan KoHBepTepiB

OHnaiiHOBUIA CtauioHapHUA

convert-video-online.com Any Video Converter Free ‘

convert-video-online.com — 6e3koliToBHa Bebnporpama, sika nepeTso-
pto€ Bigeodannu, Hagarun MOXANBICTE 3MiHIOBaTV ¢opMmaT, Po3ainbHy
3jaTHicTe abo po3mip Bigeo 6esnocepesHbO B bpaysepi.

«= 123APPS

m Video Converter
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Cnig 3ayBaxuTi, WO CyYacHi 1 i i s 410

nporpamMn An4 onpauroBaH-

: 2 B
b MyAETEMEAlE MY T | Y————— e w—————— e p—
NoeAHYBaTW fgeKinbka PpyHK- o
Liii: pekopaepa, KoHBepTe- :
pa, BijeopejakTopa, rnieepa
Ta iH.
3 NepeTeOopuTH
3HATW Ha Bijeo Mogii, 3MEeHLUNTN po3Mip
o BigbyBatoTbCs BiAe0o, 3MIHWBLLN
Ha eKpaHi ioro ¢opmat
_pexopaep  [v] koHseptep  [v]

O6iTHYTU Bigeo,

MepernsHyTH Bigeo
AoAaTu cyeTUTPY

O [ BigeopegaxTop [v] | nneep |v]

OcHoBHO GYHKLjEIO Neepa € BIATBOPEHHS ayaio- Ta Bigeodainis.
Huxue HaBegeHo npuknag iHTepdeicy 6e3koLITOBHOrO Bigeonaeepa
VLC Media Player (https://www.videolan.org/index.uk.html).

|.. :. Meaianporpasau VLC — O *x
cli}I'I.IeOHBSe Meaia Bigteopennna 3syx Bipeo Cybmutpw 3acobw Buarnsa flosigka ﬂ'OBi‘ﬂ'Ka
HanawtyBaH-
HA BUTNA4Yy
nporpamu
HanawTyBaH-
HA BiATBOpPEH-
HA Bigeo

[MaHenb | ==
KepyBaHHSA
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d€ Ha AKICTb BIAEOY

Lo Bnaw

OpHi€ero 3 OCHOBHUX XapakTepuCcTUK Byab-AKoro Bigeodary € po3ginbHa
34aTHICTb (KiNbKICTb TOYOK MO rOPU30HTaNI i MO BEPTUKA B KOXHOMY Kazpi).

AK Npasuno, WO BULLA PO3JiibHA 34aTHICTb Bifeo, To siKicHiLe 306bpa-
XeHHs1, ane i 6inbwwnin obcar dpany. HannpocTiwmm i HaLWBUALLNM
cnocoboM 3MIHUTY pOo3A4iNnbHY 34aTHICTb Bigeo, a OTXe, i oro obcsr,
€ BUKOPUCTaHHS OHNAaH-KOHBEPTEPIB.

BinbHonowwptoBaHui BigeopegakTop OpenShot mae ykpaiHizoBaHuWM
iHTepdelic | 3aBaHTaxyeTbca i3 caliTy openshot.org.

& * Mpoess Gz nazew [HD 7205 30Fps] - OpenShot Vides Editor - o %

Y HWXHIM 4acTVHI BikHa pejakTopa po3TalloBaHO YacoBy LUKay, a nig
Heto — fopixku. Ha KOXHI gopixui MoXHa po3micTUTY Bigeo, aygio,
306paxeHHs, CybTUTpU ToLo, SKi BIATBOPHOBATUMYTbCSH MPOTArOM NeB-
HOro YacoBoro iHTepBany. Ayjio3anucy 3 pisHUX JOPIXOK, Lo nepeTu-
HalTbCHA B Yaci, BIATBOPHOBATNMYTbCA pa3oMm, a BiZeo Ta 306paxeHHs
3 BULLNX JOPIXKOK 3aTYAATMY Tb Ti, LLLO PO3TallOBaHi HXYe.

OcHoBHi onepauii 3 Bigeoszanmncom B OpenShot
* Llo6 gogaTy A0 NPOEKTY 30BHIiWHINA ¢paiin, ueii dpalin Tpeba npo-
CTO NepeTArHyTW Ha BiANOBIAHY AOPIXKY 3 onepauiliHoi cucTeMu.
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LLlo6 3MiHMTK MacLiTab kainy B Yaci, CKopMCTancs NOB3yHKOM:

o6 po3pizsaTm Kain, noTpibHo ckopucTaTUCa IHCTPYMEHTOM
«Hoxuui»: Bd. HatvcHyBwi uro kHonky, noTpibHo noTiM KnayHy T
AOPIXKY B Micusix po3pisy. Togi 3aMicTb OAHOrO KAiny YyTBOPUTBHCH
Kibka 4acTuH, AKi MOXHa BUAaNATH, NepemillyBaTi B Yaci abo Ha
IHLLI JOpiXKWK ToLLO.

- LLlo6 36epertn pesynbtaT poboTn B NeBHOMY BigeodpopmaTi, MoTPIi6-

HO BUKOHaTK KoMaHgy «Pann\ExcrnioptyBatu npoekT\EKkcnopTyBaHH:
Bigeo» i y BikHi, Wo BiAKpUETbCH, BUBpaT dopmat danny, sKicTb
BiZeo ToLo.

MoBHWIA Habip onepauii i3 KAINOM MOXHa BUKOHATW 3a 40MOMOTOH
MeHIo, Lo BiakpueaeTbes kHonkowo [, posTaliosaHol B nisomy
BEPXHbOMY KYTi KOXXHOrO KAiny.

MEPEBIP CEBE 3HAHHS — AHATI3 — CTBOPEHHS — B/ACHI AYMKM

&

(4R

i &)

1. Ha3su npuknagm MynsTUMeAinHNX AaHnX.

2. fki € HainowwvpeHiwi dopmaTy 3ByKoBUX $alinis?
3. fki € HainowwvpeHiwi dopmaTy Bigeodannis?

4. MosiCHN NPpU3HaYEHHS KOXHOM0 BUAY NMporpam:

[pabepu
Pekopaepu

Mneepn Kopekmn KoHBepTepu PepakTopu

5. KopucTtyrounce koHBEpTepOoM (Hanpuiknag, convert-video-online.com),
3bepexu 3aBaHTaxeHe 4M CcTBOpeHe Tobow Bigeo Tpu pasu
3 TPbOMa Pi3HUMK PO34iNbHUMWN 3aaTHOCTAMK. [MepernaHyBLIN iX
Ta NpoaHanisyBasLUX po3Mipy $palinis, ykaxun 0CHOBHI BiAMIHHOCTI
OTpUMaHWX Bijeo.

6. 3anuwn Ha cMapTOoH Bifeo, Wo npeseHTye Tebe. Migbepun Ta fo-
Aal GOHOBY MY3UKY.
[o6epn uikasi pparMeHT 3 BiOMUX MYNbTINBMIB i «BPiX» iX 40
CBOEI Npe3eHTaLji (pparMeHTV NOBUHHI NigcKAOBaTK 3MiCT Bigeo
npeseHTaLlil uepes rymop).

7. fki nepesarn Ta Hejoniky HaWmnolwwvpeHiwwnx sigeodopmartis
mp4 Ta avi?
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§22. CTBOpEHHSA CKPUHLLOTIB Ta CKPUHKACTIB

\ LLlo € KpaLmm AN onpaLoBaHHA MyN1bTUMe ia:
: OHJIalH-CcepBicY UM aBTOHOMHI nporpamu?

SIKLLLO TV XoYeLl NPOAEMOHCTPYBaTU APY3AM AOCATHEHHS B KOMM'toTep-
Hil1 rpi abo MOSICHUTW Ha NpUKAagi, SK NpautoBaT 3 AKOKCh NPOrpamMoto,
T06i 3Haf06VTbCA CTBOPUTU 3HIMOK ekpaHa. 3HIMOK ekpaHa HasvBaloTb
LLe CKpUHWOMmoMm.

@ Ckpunwom, 3HiMOK (aHzA. screenshot) — 306padxceHHs, OMpuUMaHe
KoMn'tomepom, Ake 306paxcye me, Wo 6a4ums kopucmysay
Ha ekpaHi MoHImopa (3 Bikinedii).

HOFO MOXHa 3p06I/ITI/I 3a 4OMNOMOTIoH!:

., Print . . i i
e KNapiLli 5" (Togi e cTaHgapTHoi nporpamu Windows «3aci6

e 3axoreHHs pparMeHTiB» (aHrn. Snip &
ot i i Ko,mm_ﬂbm Sketch) i3 npocTtmM HabopoMm iHCTpYMeH-
B Gythep 06”M'Hy)’ TiB AN9 pejaryBaHHs CKPUHLLOTY;

¢ AOAaTKOBOI Mporpamm ¢ knagilw Windows + Shift + S.
3 po3LMpeH M Habopom
IHCTPYMEHTIB;

MpoTe ocTaHHIM YacoMm yce binbLuoi NoNyNspHOCTI HabyBae 3axXonaeHHs
Bife0 3 ekpaHa MOHITOpa, sike Ha3nBaloTk CKPUHKACMOM. 3a A0MOMOrot
CKPWHKACTY MOXHa rokasaTtu Npouec MpOoXoAXeHHs rpu, MOACHUTW Apy-
36M, SIK HanawTyBaT CUCTEMY, onuncaTtk npobnemy, Aka BUHMKAE Mif yac
po6oTu 3a K, 3anucatu cepito Bifeoypokis.

@ Ckpuxkacm (aH2n. screencast) — yugpoeud eideozanuc iHpopmayii,
gueedeHoi Ha ekpaH KoMn'tomepa. Yacmo cynpoeooxcyemsca
20/10C08UMU KOMeHmapAMU (3 Bikinedii).

3aBaaHHa Ne1 [_J

3aBaHTax Ta iHcTanwW nporpamy Lightshot 3 odiyiliHoro cality
https://app.prntscr.com/.

Micns BcTaHoBneHHA Lightshot aBTomaTVuHO 3amyckaeTbes y $oHOBOMY
pexuMi. 3HauoK Mporpamu | # MoxHa nobaumTi B cucTeMHOMY Tpei (npa-
BUI HWXHI KYT expaHa).
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[lns cTBOpEHHs CKPUHLLOTY MOTPIOHO HaTWCHYTW Knasiwy Print Screen
Ha KNagiaTypi Ta BUAINNTL MVLLEto NOTPiBHY obnacTb ekpaHa.

Micns BU6opy obnacTi MoXHa ckopucTaTcsa iHcTpymeHTamu Lightshot ans
AoAaBaHHs TekcTy, cTpinouku ¢iryp. Nig obnacTtio BugineHHs Bigobpaxa-
€TbCA NaHeb, 3a 40MOMOro0 KO CKPUHLLIOT MOXHa ckonitoBaTy B bydep
06MiHy, 36eperTu Ak dali, MoLWMPUTI B XMapi TOLLO.

HamanboBaHi enemeHTM IHCTPYMEHTI pejaryBaHHs

; | =3
LightShot <. p==g

@ < 3 & B E X

£
Vi
Pl
O
i
E
=
-

061acTb 3axonneHHs KoMaHAw 36epesxeHHS
Ta NoLUMPEHHS

3aBgaHHA Ne2 [ _]

3a gonomoroto nporpamu Lightshot 3pobu ckpuHLIOT BikHa Byab-AKoro
Bifjeonneepa i 3a 4OMOMOroo HCTPYMEHTIB pegaryBaHHs Nignuwmn noro
OCHOBHI enemeHTV iHTepdeiicy.

3aBgaHHa Ne3 [_J

CTBOpPM CKPUHKACT, WO MOKasye, Sk KOPWCTYBaTWUCH BijeopesakTopoM
OpenShot, abo iHWWI ManeHbKWA BigeodparMeHT Ha obpaHy Toboto Temy
(Hanpuknag, AeMoHcTpauis TBoiX Be6CTOpiHOK).

[Ana uporo ckopucTaiica pybpukoro «3anuTaHHS-BIAMOBIA» Ta nporpa-
moto OBS Studio.

Y Bigeo matoTb 6yTV NokasaHi Bci onaHoBaHi To60t0 MOXAMBOCTI Bigeo-
pegakTopa OpenShot.

36epexu BijeopparmeHT Ta NepernsiHbL CTBOPEHe Bifeo 3a f0MOMOro
nneepa.
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3AMUTAHHA-BIANOBIAI

AR LIDVMFIIVI CRPVINIRGL ] -

CKpL”IHKaCT MOXHa CTBOPUTK Kinbkoma cnocobamu.

Cnoci6 1: 3a gonomoroto BoygosaHoi dyHkuUii B OC Windows.

B OC Windows 10 moxHa 3anucati BiZeo 3 ekpaHa kKoMmn'toTepa, BU-
KOpPUCTOBYOUM CTaHAapTHY nporpamy Xbox, LU0 3amnyckaeTbcs yepes
irpoBY NaHesb, ika BUK/IMKAETbCs kombiHauieto knasiw Win + G. [1poTe
YMOBOI € BiANOBiAHICTb 06nagHaHHA K neBHUM BMMoram. Tomy, Ha-
TUCHYBLUW KHOMKY «[lo4atn 3anncyBaHHsa» (y BUMNAAI KpyXKa), TM MO-
XELl OTPUMATU Take MoBi4oMAeHHS:

Lleu MK He Bignosinae BuMoram oo o6nagHaHHA ans

3anucyBaHHA Kninie. LLlo6 otpuMaTtu aonatkosy iHdopMaiio,
nepeiaite no napamerpis Xbox Game Bar.

Cnoci6 2: iHcTanoBaTh cnewjanbHy Nporpamy:

e H

& & &

Bandicam FSCapture.exe Loom

Vegas

TechSmith Srmgm

€ Takox portable-nporpamu, Lo He NoTpebytoTh iHCTansALii, HaNpuKnag
screencast-o-matic.com/screen-recorder.

Cnoci6 3: BukopucTaTV OHNANH-CcepBicK YM fJoAaTKu Ansa Bpaysepa:
screenapp.io/#/

www.screencastify.com

recordscreen.io

www.loom.com

N CKPpUMHKacCT 3a A0

KPOK 1.

3aBaHTax OBS Studio 3 odiyiiHOro caTy Ta BCTaHOBW Oro Ha CBilA
KoMM'roTep.

https://obsproject.com/



224 | Posgin IV. Mynstmegia. Lindposa KoMyHiKaLlis

@ 0BS 31.0.0- Mpodine: Bes nazen - Caerini Bes nazen — [m} e

oy Mpofine  Konekuis cuer(S)  IHoTp

Amepeno ve sulparo BnacrmEoc Eloiner

Cuenm B Mixwep ayaio 2  Mowtaxwinepexoa... B Kepymawns
Cuei Fade - TIOUSTIA TRAHCARYO
Tpesanicts 300ms MoMaTI 33NNCYBaMKA
+ @
Pexin cryal
Hanalw ysaHHA
Burxig

CPU:1.2% 30

@ nNig vac nepworo 3anycky OBS Studio Moxe BigKpUTUCS BiKHO
3 Nponosuuieto obpaTy oNTUManbHi HanawTyeaHHs. [1na cTBopeH-
HSl CKPUHKAcTiB HeobxigHo 0bpaTu pexvm ONTUMI3yBaTU TiNb-
KW AnA 3anucy, a He TpaHcaauyii.

KPOK 2.

CTBOpU HOBY cleHy. [lns uboro y BikHi «CueHu» (2) HaTUCHW KHOM-
Ky + (1), WwWob cTBOPUTYK HOBY cLieHy. HasBu il.

G Noaatv cueny X
ByAb Nacka, BEeAiTL Ha3By CLUeHW

PeparyBaHHA Bigeo

lapazg Ckacyeatm

Has3Ba

Y BikHi «xxepena» (3) HaTucHW + | 06epn 3axonneHHA eKpaHa, gal Ha-
3By Axepeny. Akuwo y Tebe gekinbka MOHiToOpiB, To 06epu, 3 AKOro came
34iNCHIOBATMMETHCS 3aX0rn/eHHs Bigeo.
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Bpayzep

[xepeno sigeo VLC

[xepeno konbopy

Dxepeno mynsTumesia
9 CrBopwTi/BnbpaTti gxepeno > 4

3axonneHHA BikHa

O Creoputi HoBe
3aX0NNeHHA rpu L

Expa H|

3axonneHHs ekpaHa

03wy Ve

-

3axonneHHs 3BYKOBOro BUX0Ay @ [loaatuy ickyioue
3axonneHHs 2BYKOBOTO BXOAY
3axonneHH:A 3BYKY 3acTocyHKy (BETA)

3o6paxeHHs

Moka3 changie

[MprcTpiii 3axonaeHHA Bigeo

i @@ B [Ee

CueHa

B
-4

Tekct (GDI+)

@

Ipyna

3actapini

BcraHoBneHHs npanopus 3aXonaeHHA KYpCcopy AacTb 3MOry 3anucy-
BaTW pPyX¥1 BKasiBHWKa MULLI.

eHHA  ABTOMaTUYHWA

Aucnneid  ;1920x108 (OCHOBHWIA MOHITODR)

| NMpumycosuiin SDR

3a noTpebu HanawTy MikpodoH (4).

KPOK 3.
HanawTy ¢popmat 3anucy Ta BKaxu nanky Ansa 36epexeHHs Bijeo.

© odopmar MKV (Matroska Video) — Lie MynbTUMeAiiHUIA KoHTelHep,
AKMI MoXe 36epiraTi Bigeo, ayaio, Cy6TUTpY Ta iHLWi 4aHi B 0OAHOMY
daiini. Vloro ocHogHa nepeBara — rHyudKicTb Ta NiaTpVIMKa 6ara-
TbOX TUMIB MyAbTUMEZAINHNX NOTOKIB. AKLLO Mij Yac 3anucy Bigeo
B OBS Studio BUHWMKHe 36i11 (HanpuKnag, BUMKHETbCS KOMM'oTep),
MKV moxe 6yTn BigHOBNeHW 6e3 BTpaT AaHWNX, Ha BiAMiHy Bij
dopmaty MP4.
OBS Studio 3a 3amoBuyBaHHaM pekomeHaye MKV gns sanucy, Wwob
YHVIKHYTV BTpaTh daiinis yepes HeouikyBaHi 360i. flkLo notpibeH

225
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MP4 pns BUKOpUCTaHHA Ha iHLW WX naaTtgopMax, Nicas 3anucy MoXx-
Ha koHBepTyBaT MKV y MP4 Bigpa3sy B OBS:

1. ®aiin — PemynbTUNNIEKCYBaTHU 3aNMUCK.
2. O6epu 3anucy MKV i HaTucHM kHonky PeMynbTUNAeKcyBaHHS.

[ins HanawTyBaHHA GopMaTy 3anucy BUKOHal komaHay Pailn — Ha-
nawityBaHHs (5) Ta 3MiHK HeobXigHi NapaMeTpu, HarNpukaag po3jinb-
Hy 3gaTHicTb (NyHKT Bigeo), nanky gns asTOMarn4Horo sbepexeHHs
Bigeodaliny Ta noro ¢opmat (MyHKT Busig)

MpocTuid

Tpascnauia

BanucyoanHA

UWlasx aanmcy or) Orang

W H,

y TpaHcasnLl

BYNUHKTA 3aNACYBaHHA * | ESC

Npw c*  Pause

KPOK 4.

Bigkpuin 3acToCyHOK, CKpUHKACT SKOro 3bupaeLlcs 3anvncaTu, Ta 3anu-
LW 1OT0, BUKOPUCTOBYHOYWN BU3HaYeHi Tobo rapsdi knasiLi.

@ nicns 3aBeplieHHs 3anuUcy Bigeo aBToMaTUUHO Byje 36€pexeHo
y BKasaHil nanuj; nepernsHb 1oro.
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MEPEBIP CEBE 3HAHHS — CTBOPEHHA — BIIAC

5 1. HasBu Bigomi To6i nporpamMmu Ta cepsicu ANS 3axXOrnjeHHA Bijeo
3 ekpaHa.

2. Onuwn mox ausocTi nporpamu LightShot.

& 3. Mowykaii B iHTepHeTi oHNaliH-cepBic 419 3anNVcy Bi4eo 3 ekpaHa.
Cnpobyl1 camocTiliHO 3anucaTty Bi4eo 3a oro 4onomMoroto.

oy 4. [focnign moxnusocTi cepsicy 123apps.com/. BusHau noro nepe-
Bary Ta Hegoniku. Y1 MoXHa Lell oHnaliH-cepBic Ha3BaTW CepBi-
COM AN onpaLoBaHHsA 06'ekTiB MynbTMeia? ApryMeHTyin CBOKO

AYMKY.
5. MopisHan MmoxnunsocTi nporpamu OBS Studio 3 iHWo NogibHoo
nporpamoro — BANDICAM.

BANDI A = ©
= - : 00:00:00

= Byas nacka, 0BEpiTe PENHM 33MWCY

n B Nouam sanuc

Obepits noTpibuwii pexcam 3anmcy

Mpo ii MmoxnwBocTi gizHaics 3 odiyiiHoro cality: www.bandicam.
com/ua/start/. Hazsu nepeBary Ta HEAONIKN KOXHOI 3 Mporpam.
Lo, Ha TBol AymKky, noTpebye BAOCKOHaNeHHSA Yy rnporpami OBS
Studio? fAxuin BaxAuBWMIA iHCTpyMeHT BigcyTHIM y BANDICAM?

6. [locnign cepsic https:/getgreenshot.org/, nopiBHAN Moro MoXxnu-
BocTi 3 LightShot.
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§23. CepsBicu gns poboTtm
3 My/J1IbTUMEeINHNMWN 06'EKTaMU

e : flk 06paTu HalbinbLL BAaNNIA cepBic ANs
&r CTBOpEeHHS MyNbTUMegiiiHOro 06'ekTa
3 ypaxyBaHHSIM METU NPOEKTY, AOCTYMHUX
pecypciB Ta TEXHIYHMUX MOX/IUBOCTE?

CborogHi cBiT MynbTMMeia — Lie NpocTip 6e3MexXHNX MOXINBOCTEN.
Y HbOMY MU MOXXEMO PO3MO0BiAaTy BAACHI icTopil, intocTpyBaTw ifel Ta ginv-
TUCS CBOEH KPEATVBHICTIO 3 iHLW MU, 3@ 40MOMOrOH Pi3HOMaHITHUX IHCTPY-
MEHTIB TV MOXeLU CTBOPUTU LLOCb, LLIO PO3CMILUNTL TBOIX APY3iB, AOMOMOXE
MOACHNTW CKAaZHY TEMY YU HaBiTb CTaHe OCHOBO MabyTHLOro cTapTany.

3aBaaHHAa Ne1 [_J

Aocnign cepsic Bitmoiji (https://www.bitmoji.com).

Bitmoji € 6e3k0LUTOBHUM CEpBiCOM, Y AKOMY MOXHa CTBOPIOBaTU NepcoHa-
Ni30BaHi MyNbTALLHI aBaTapyu Ta BUKOPUCTOBYBATU 1X Y BUTSAI CTUKePIB
y MeceHAxXepax i colianbHUX Mepexax. 3aCTOCYHOK AOCTYMHWIA ANns 3a-
BaHTaXeHHs Ha naatpopmax App Store Ta Google Play.

CrBOpM 3a Oro ACMOMOror BACHUN
Bitmoji-ctukep. [ogal noro go BipTy-
anbHoi AucTiBkn abo npeseHTauii (Ha-
npuknag, y Google Slides abo Canva).

3aBgaHHA Ne2 [

Jocnign pecypc Animated Drawings (https://sketch.metademolab.com).

KopucTytouncb pybpukotro «3anutaHHs-BiANOBI4i», AisHaiics npo uei pe-
cypc 6inbLue. Hamantol cBoro nepcoHaxa Ta aHimyii noro.
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3aBgaHHa Ne3 [ &

O6'egHalnTecs B napu Ta CTBOPITb 3a@ fornomMoroto 3acobis MS Sway abo
Prezi kopoTKy MynsTUMeiiHy icTopito Y popmaTi koMikcy. Hanpuknag, 3po-
6iTb Kinbka CKPUHLLOTIB CTUKEPIB, CTBOPEHNUX Yy 3aBAaHHI 1, i ob'egHaitTe ix
Y NOCAIAOBHICTb MOAiN.

3aBAaHHA Ned4 [

Komn'toTepHi irpy — oAuH i3 HannowmpeHiWmnx HanpaMiB BUKOPMCTaHHS
06'ekTiB MynbTUMegia. Cnpobyii cebe B posi po3pobHuKa irop 3a 4onomo-
roo OHNaNH-KOHCTpYKTOpa irop editor.construct.net.

[lns LpOro MoXeLl CKOPUCTaTUCS PI3HOMaHITHUMK ypokamu, Wwo ony6i-
KOBaHi Ha CaiiTi, Ta iHTepaKTVUBHO IHCTPYKL|i€t0 4151 HOBAYKIB.

B YoTube X O Comnat ] - Bobm e LIS 2 - L] .
& 5 O (@ e contucoet RN : I
[ MR ... [ —— Cemereara mepes ) €3

9, Moanyx

Loronome
Pynsage dan Hosarny ~
IcTopin aist
Poxumpon npuesan —
e e rpans
Tewarral ) e ncrnsi B 1
Copirmaser
oz mapis |
v Mposeera
i Al

Takox HaBYanbHi MaTepiany i3 Liei Temn MoxeLl 3HanTW y cepsici YouTube
3a BiANOBIAHUMMW KNHOUOBUMU CNOBaMW.

3ANMUTAHHA-BIANOBIAI

Aki moxxnusocTi Mmae pecypc Animated Drawings?

Animated Drawings — Lie iHCTPYMEHT Ha OCHOBI LUTYYHOrO iHTENeKTY,
po3pobneHnin Meta Al Research, sknin gae 3mory nepeTBoptoBaTu CTa-
TUYHI ManloHKM NepcoHaxiB Ha aHiMoBaHi. TobTo KopucTyBay Moxe
CTBOPUTW BNACHWIA ManOHOK NepcoHaxa Ha nanepi, oundpysaTu oro
Ta A0AaTV A0 CepeAoBULLa AN CTBOPEHHS PYXiB, TakUX SK TaHL, cTpu6G-
KW 41 xoza.

AK KopucTyBaTUCcA Animated Drawings?

1. Nepeiign Ha odiliHni calnT https://sketch.metademolab.com/ i 3a-
BaHTaX $aiin 3i CBOIM MaNtoOHKOM.
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@ Pecypc aHrnomoBHMIA. AKLLLO 3aCcTOCOBaHO 3aci6 aBTOMATUUYHOIO
nepeknagy cTopiHok y 6pay3epi, To nporpama Moxe npawosaTt
HEeKOpPEeKTHO.

2. 3aTiHW 710 Ta BUCBITAM 06'eKT aHiMaLjii 3a ZOMOMOro iHCTPYMEHTIB
Oniseub Ta NlymKa. =

a0

3. 3MiHM NONOXEHH:A TOUOK Cyrnobis.

4. O6epn BaxaHN TUN PyXy A5 CBOrO NEpPCcoHaxy 3 AOCTYNHUX Bapi-
aHTIB.

5. MNepernsiHb cTBOpeHy aHiMaujto, 3a baxaHHaM 36epexu ii abo nogi-
NNCA 3 IHWMW.

Aki moxxnmeocTi gae Microsoft Sway i AK 3 HUM npayBaT?

Sway — Le NpoAyKT kopriopaui Microsoft, wo gae 3Mory CTBOprOBaTY
Myanmmep,lmm npeseHTalii Ta Bigpasy nybnikysaTtu ix y Burnsji seb-
canTiB.

Sway MpakTU4HO He 06MexXye TBOpYe CaMOBMPAaXEeHHS: T MOXeLl
CTBOPUTW iHTEPaKTVBHWI 3BIT, Npe3eHTaLjto, broneTeHb, 0COBUCTY iCc
Topito, doToansb6om abo BisyanbHUIA 3BIT MPO NOLOPOX TOLLO Ta Ainu-
TUCA HUMW.

IcHY€ YoTVPK OCHOBHI TVMK BMICTY, AKi MOXHa CTBOPUTL 3a 4OMOMOr0H0
Sway:

O =2 @ [

3BiTK MpezeHTauil BroneteHi IcTopii
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OgHak Lel Habip yMOBHWI, | HacnpaBsgi B Nporpami Sway MoxHa CTBO-
pUTU Maiixxe Byab-AKi BisyanbHi Ta iHTepakTUBHI AokymeHTW. Hanpw-
Knag, WwabnoHu Ta pekoMeHA0BaHi npeseHTalii Sway BK/oYatoTb:

* pestome * HaBYaNbHY AOKYMeHTaL,io
* MPOEKTW * NiAPYHYHUKN
» dpoToansbomu * MOBIAOMEHHS y 6103i

MS Sway MoxHa 3aBaHTaXuUTW 1 iHCTantoBaTu IK OKpeMy nporpamy,
a TakoX NpaLoBaTy i3 UM 3acoboM B OHNalHI, AKLLO € 061iKOBUIA 3a-
nuc Microsoft. LLlo6 ckopuctatncs oHNanHOBMM BapiaHTOM, Nepenan
3a agpecoto sway.office.com y 6ygb-akoMy bpay3epi, a NoTiM HaTUCHM
KHonKy «Bxig» 3Bepxy cnpasa. Koau 3'aBUTbCA BiMOBIAHNI 3anuT,
BBEAW ajpecy eneKTPOHHOI MOWTX Ta MapoJib CBOrO

obnikoBoro 3anucy Microsoft. fikwo B Tebe e Hemae [w] i [m]
uboro o6s1ikoBoro 3anucy, 6e3KoLITOBHO CTBOPW NOrO - v
Ha Be6cTopiHUi www.microsoft.com/account E
BrnuepnHa pgoBigka Wogo Sway yKpaiHCbKOK MOBOIO i
MiCTUTbCA 3a agpecoto https:/support.microsoft.com/ » EI
uk-ua/sway

o0 TakKe Prezi?

Prezi — Lie ognH 3 HaiMONyNAPHILLUX XMapHUX CEpPBICiB

A9 CTBOPEHHS IHTepakTVBHUX Npe3eHTaLliil, AKUM KO- 3“"'0.:_
pUCTYlOTbCS MOHaA 50 M/IH KOpUCTyBaYiB. BiH po3Ta- .-.;' §
LOBaHW 3a agpecoto prezi.com. O

CepBic Hajae BenUKy KiNbKiCTb LikaBuUX pilleHb ANS Prezi
Bi3yanisaLil KOHTEHTY 3aBAAKN BUKOPUCTAHHIO MY/b-

TUMeginHNX 06'ekTiB, BEKTOPHOI Ta iHWOI rpagikn. Kpim Toro, TyT 3a-
nponoHoBaHo 6e3/1i4 3aroToBOK, CTUNIB i WabnoHiB, Aki NpuKpacaTb
KOHTeHT i HaZaAyTb Npe3eHTauii npuBabnnsoro BUrNagy.

Takox cepep nepesar Prezi MoxHa BiA3HaYMTU MOXAMBICTL CMiIbHOI
po60TK Haj MPOEKTOM KiNbKOX KOpUCTYBayis, nybnikaLlito roToBoi npe-
3eHTaujiy 6103i abo Ha calTi Too. [MpoAYKT € yMOBHO 6€3KOLLTOBHMM.
Y 6e3kowITOBHOMY pexumi GyHKLii obMexeHi, | T MoxeLl KopucTyBa-
TVICA HM MPOTATOM MiCSALS.

Llo6 posnoyaTn poboTy 3 Prezi, noTpi6Ho:
1. YBiiATW Ha caliT prezi.com.

2. HaTucHy T kHorky 3eepxy cripasa — [l

3. BapeecTpyBaTucs, BUEpaBLUN O4MH 3i CBOIX 061IKOBMX 3aMNWUCiB.
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Ockinbku MoBa iHTepdelicy
Prezi aHrnicbka, MoXHa
KOPUCTYBaTUCA BOYAOBaHUM
y bpaysep nepeknagadyem.

Sign up with Google

Sign up with Microsoft

OcCHOBHI MPoAYKTY, iKi MOXHa CTBOPUTU B cepBici Prezi, — ue Bigeo-
dparmMeHTy, iIHTEpPaKTUBHI Npe3eHTaLii, iHporpadika Ta iHWI Npe3eHTa-
LiiHI NPOAYKTW 3a rOTOBMMU AU3aiHEPCBKMMU WabnoHaMu.

Ha nouaTky po6oTu i3 cepBicoM B MeHto, L0
po3TaloBaHe 3/iBa, NOTpibHO BMBpaTL TMN
MPOAYKTY. “—» | WM PreziVideo
BnacHe npouec cTBOpeHHS MyNnbTUMegiiHO-
ro NPOAyKTYy B Prezi € iHTYITUBHO 3pO3yMiNnum.
OCHOBHI Zii MOXHa BWKOHaTK 3a 4OMOMOro W Prezi Present
pO3TaLlOBaHOIo 3BEPXY MEHHO:

@ Al projects

B} Prezi Design

’ O6patn cTUNb NPOAYKTY ‘ [ Mowwnputn ‘
: Y
7/ Style & Insert t, Share
A

‘ [Aopatn o6'eKT (Bifeo, 306paxeHHs, ayAio, aHiMaLlito TOLLIO) ‘

‘ Mpuabatv nnatHi pyHKLl ‘ ‘ MepernaHyT NpeseHTaLlito B cepeaoBuLLi Prezi

& Unlock features M Create video m

‘ MepeTBOpUTU MyNbTUMEZIAHWIA NPOAYKT Ha BiAeo ]

MEPEBIP CEBE 3HAHHSA — PO3YMIHHS — CTBOPEHHS

i 1. Slki oHnaliH-cepBicU NS CTBOPEHHS MyNbTUMeZAIiHUX Npe3eHTa-

Lin To6i Bigomi?
2. SAKi iHWIi MynbTUMegiiiHi 06'eKT MOXHa CTBOPUTU 3a AOMOMOroH
OHNalH-cepB.iciB?

3. HaBegn npuknagn peansHnX XUTTEBUX Mpobnem, Ans BUpILLEH-
HA KX 3HaAobNATbCH HaBWUKW CTBOPEHHA MyNbTUMEZAINHUX
06'ekTiB.

4. CrBopu 6yAb-AKUIA MynbTUMeiHWIA NPOAYKT 3a AOMOMOrot cep-
Bicy Canva.
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§ 24. Po3miweHHs Bigeodannis
B IHTEepHeTi

U T X

63 ] Ak npuBabuTK rnagadie Ha cBin YouTube-kaHan?

Tv BXe BMi€Ll CTBOPHOBATU BifeopoNnKn. Ane AMBUTUCA caMoMy / ca-
Mil1 CBOI X ponukn Heuikao. LLLo6 3506yTr WnpLwy rajaLbky ayanTopito,
BiZeo cnig ony6ni|<yBaTM B iHTEpHETI. AK TV, HaneBHo, BXe 3HaELl, Haun-
NoNynspHILL WA 3acib Ana Lporo HasveaeTbes YouTube. CborogHi Mu gisHa-

EMOCH B AETaNAX, AK NMpauoBaTtvi i3 UM CEpBiCOM.

3aBaaHHA Ne1 [_]

Kopuctytouunce pybpukoto «3annTaHHa-BiANOBIAi», Ai3Halica npo Bijeo-
XOCTWUHT Ta Mollykai B iHTepHeTi N'ATb HalNoNyAspHiWWX cepeicis Bi-
AeoxocTuHry. CTBopM iX MynbTUMegiiiHy NpeseHTalilo 3 AojAaBaHHAM
My3uKK Ta 36epexu i1y popmati mp4d. Ansi LbOro MOXeLl ckopucTaTu-
€A 9K ONaHOBAHUMW Ha MUHYIUX 3aHATTAX NporpaMamu, Tak i iHWuMu
cepsicamu.

3aBAaHHA Ne2 [ _]

1. CTBopu cBiln kaHan Ha YouTube. fik ue 3pobuTK, gisHalca 3 pybpu-
KV «3anuTaHHA-Bi4NoBi4i». [lepcoHanisyii noro, sik NokasaHo Ha Ma-

JIOHKax.
= [ Studio Q T
MNMepcoHanizauia kaHany
Maxer ®ipmose odopMNEHHA OcHoBHa indopmauin
" -
Balu KaHan ",I“- 37["@3"7‘&"7"'?7'5"107‘1’1”'077 o

Baaawcnaea Nerpenko

Inopmauidna naH

JHoxnagriwe

lg KOHTEHT

Crnmcku BigTROpEH SABAHTAXWUTH
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Cnicku BigTBOPEH... W/ IMIHMTHA  BUIIYHATH

Y
[ Asanituka
. 2 3o6pameHHn 6anepa
B xowenapi EaHep 6yne POITAWOBAHO Bropi CTOPIHKM BAWDIO KaKany
W06 SaHep Mas rapHui BUINEL Ha BCiX NPHCTRORX,
B Cybrurpu BYKOPHETOBYNTE S04DAKEHHA DOIMIDOM NPUHATMHI
2028 x 1152 nikcenis (poamip daitny — go 6 MB).
(© Astopcokinpasa Aoxnazuie
SABAHTAMMTH
S MoHeTusauia
x —
. NepcoHanizauin
W BoasHWK 3HaK eigeo
DoHoTEKa . BogsHui 3HaK NOXa3yBaTHMETECA NIR YAC BIATAOPEKHA BaLLKX BIAR0 B NPASOMY HIKHEOMY KYTI NPOrpanava

PagvMo BMRODUCTOSYBEATH 30EDAMEHHA POIMIDOM
150 x 150 nixcenie y Gopmati PNG, GIF (623 aximaui),
BMP a0 JPEG (po3uip daitny - 5o 1 MB)

SABAHTAMUTH

HanawTyeaHsa

N

) o

Jl Hapichatu Bigryk

2. BukoHain ioro opopmneHHs. MoxeLl ckopucTaTUCs OHNaK-cepBicamu,
Lo HajatoTb WabnoHN obknaguHok cneuiansHo ans kaHany YouTube,
BBIBLUW Y ro/le Nnowyky B 6paysepi «obknaguHka gns YouTube».

obknaguHka ons YouTube X = ,!, Q

Q Yei E] 3o6paxenHs [ Bigeco [E HosuHu O Mokynku i Binswe  HanawTyBaHHA  [HCTPYMEHTH

MpuBnuana KinekicTk peayneTaris: 523 000 (0,44 cex.)

https://crello.com » create » youtube-banner-maker v

Creoputu Wanky ana Youtube Online - OcdopmneHHs kaHany ...
MepernAnsTe WabnoHu 3 Hawol BenuyesHol konekuil — Ta nigwykaiTe igeansHy guaaiH-napy
cBoemy YouTube-kaxany. Bibnicteka Crelio 2 obknaguHkamn gns ...

https:/AMww.canva.com » CTeopiTe AM3aiiH » baHepn ~

3pobiTb cTUNbHY Wanky ans ceoro kanany Youtube — Canva

Kpokis: 5

1. BeskowrosHo 3apeecTpyiiTecs B Canva 3a gonowmoroi oBnikosoro sanucy Facebook abo ...
2. MNepernaHeTe GiGnioTexy Canva Ta 3HalaiTe npodeciiiHo po3pobneHi WabnoHn, AKi Halkpa...
3. Bubupaiite 3 MmineioHie Ge3KolWTOBHIY CTOKOBKX Bigeo, doTorpadiil, 306paxers, GIF-taii...

3aBgaHHA Ne3 [

Mignvwnce Ha 6yAb-SKMIA OCBITHIA KaHan. 3Halan uel KaHan, BBIBLUU
B Mone MoLIyKY Ha3By TemMaTuky, Wo Tebe LikaBUTb, | HATUCHW KHOMKY
«Mignncatmcs nig obpaHum Bigeo».
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3aBaaHHsa Ned [ _]

1. 3aBaHTax Ha CBill KaHan Bifeo, cTBopeHe y 3aBAaHHi Ne 1, gogaBLun
[,0 HbOrO Tery noLuyKy.

2. OTpumal nocmMnaHHa Ha CBOE Bigeo, ckonitoll noro B bydep obMiHy
Ta BiAKpWIA y HOBOMY BikHi Bpay3epa.

3. Cnpobyin 3HalTV 3aBaHTaXKeHe Bife0 3a AOMOMOTOK Psijka MoLUyKy
YouTube, BUKOPWCTOBYIOUM BKa3aHi To6ot Teru.

3aBAiaHHA Ne5 [ _]

BukopuicToBytoumn foBigKy, support.google.com/youtube/answer/943167hl=uk
Ta pybpuky «3annTaHHA-BIANOBIZi» AoAan A0 CBOro Bigeo cybTUTpM Ta
My31Ky 3 6e3koluToBHOI PoHOoTekn cepBicy Youtube. Mpo ®oHoTeky Mo-
Xew AisHaTucsa TakoX 3i cTaTTi gosigku: support.google.com/youtube/
answer/3376882.

3aBAaHHA Ne6 [ _]

1. Y BikHi bpay3epa nepeinan Ha BigeoxocTuHr YouTube 3a agpecoto
www.youtube.com.

2. 3Hanan Ha YouTube Bigeoponuk 3a kntouoBoto ppasoro «fAk 3apobuTu
Ha YouTube», o Habpas HalbinbLle nepernagis. Jna nowyky 3acTo-
cyin GinbTpU: BOBXMHA 40 4 XB, COPTYBaHHSA 3a KiNbKicTio Nepernsais.

3. Bigkpwin 3HainaeHe Bifeo Ta nepernsiHb oro.

=

3aBaHTax 3HalljeHe Bifeo Ha koMmn'toTep.

5. Mepes.ip, Wo 3aBaHTaxeHHs BiAbynocs ycniwHo, NepernsHyBLN cKa-
YaHe Bi4e0 3a ZOMNOMOroto rnieepa.

SAMUTAHHA-BIANOBIAI

Ana vyoro npuUsHavyeHo BIfEOXOCTUHT?

BigeoxoCTWHr fae MOXAUBICTL:

* nepernsgaTtu Bigeo;

¢ 3aBaHTaXyBaTW BlacHe Bijeo;

* CTBOpHOBaTU BifleoTeKy;

* NiANUCYBaTUCH Ha OHOBJ/IEHHS BiZeo;
* baunTun icTopito nepernagis.
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HannonynapHiwnm ceorogHi BigeoxoctuHrom € YouTube. Ha Hbomy
KOXEeH KOpUCTyBa4 Moxe nybnikysaTv Ta MOMynApu3yBaTy CBOI Bijeo-
3anmcK. 3a NOLWMPEHICTIO Y CBITi HACTYMHi ABa cepBicy Bi48OXOCTUHIY —
ue Netflix i Hulu, ogHak BoHW 34e6inblioro opieHTOBaHi Ha BUMYyCK
i npogax npogdecinHnx ¢inbmie. Cepsic Vimeo 3a MOXAMBOCTAMK MoO-
Ai6HKiA go YouTube i go Toro x He Bigobpaskae pekiamu, ogHak 6e3ko-
LUTOBHUI TapUHUIA NNaH Ha HbOMY Mae Ayxe obmexeHi MOXANBOCTI.

LLlo Take KaHan YouTube?

Y cepsici YouTube TepmiHu «kaHan» i «o6ni- .
KOBWI 3anuc» € cMHoHiMamu. Ockinbku Bi- G"-:gk
AEOXOCTVIHT HanexmTb koMmnaHii Google, To
KOXeH BnacHuK obnikosoro 3anucy Google
Moxe cTBopuTK cBin YouTube-kaHan abo nig-
MMcaTUCs Ha KaHan iHLWOoro KopucTysaya.

|
Y

®akTnyHo YouTube ob6'eaHye aBa cepsicu: 3a agpecoto youtube.com
MOXHa nepernggaty pisHOMaHITHI KaHanu Ta NiANUCYBaTUCA Ha HUX,
a 3a agpecoto studioyoutube.com MoxHa CTBOPIOBaTA Ta pejarysatiu
BiZ€0 Y BNacHOMYy KaHani.

AIK nignucaTmucsa Ha HaaBHWA KaHan YouTube?

Ana uboro HatucHW kHonky «Mlignucatnca» nig byAb-9KMM Bigeo Ha
YouTube abo Ha cTopiHuj kaHany. Koan Tv nignuiweLlcs Ha kaHan, yci 4o-
AaHi B HbOMY HOBI Bijeo 3'9BAATUMYTbCA B po3ini «[Mignuckm» nig Teoim
o6nikoBMM 3anucom y cepsici YouTube.

Kpim Toro, Tm oTprMyBaTVMeLl CMOBILLeHHS NPO HOBWIA BMICT Y KaHai.
3a yMOBYaHHAM HaACUNAOTHCS CMOBILLEHHS TiNbKW NPO HaBaX /INBILUi
noAil B KaHani, ane Le MoXHa 3MiHUTW B HaNnalLTyBaHHAX CMoBiLleHb CBO-
ro o6nikoBoro 3anucy YouTube.

SIK CTBOPUTU BAACHUIA KaHan?
1. Nepengn Ha cepBic www.youtube.com.

2. KnauHu kHorky Anst Bxogy B 06ni-
KoBui 3anuc Google.

: ‘ O vaiity |

3. MNicna BBegeHHA noriHa Ta napons G Bnagvcnasa MeTpeHio &
KnauHu aBaTapky cBOro o6niko- ¥lask percetieagnalcom

BOro 3anucy i Bubepu nyHkT «Baww
KaHamm.

KepyraTi o6nikoBuM 3anucom i 1 f‘

E}  Baw kanan k&t
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A. BigKPVETBCS BIKHO i3 306paxeHNM MeH!, Y AKOMY HaTUCHW KHOMKY
«[epcoHanisyBaTu KaHan».

[roe— o WEFYBATH BIfIED

FONDBHA BIED CTMCKH BILTEOPEHHA KAHATN OBIOBOPEHHA TIPO KAHAT Q >

&5

Ans noyaTky 3aBaHTamTe Bifeo

Moainitech canei icTopieo # nouwine crinkysasm 3 tnagasami. Tyt
TRRARTHMYTHCR RORAMI A0,

5. BigkpuneTbcs BikHO NepcoHanizauii kaHany. Ha Tpeox oro Bknagkax
MOXHa 0pOPMUTN KaHan Ta CTBOPUTM NOTo onuc.

MepcoHanizauia kaHany

Maket dipmoge odopMmnesHR OcriogHa inopmallia

AxTyanbHe sigeo

3ATE Bigeo, BKe SlA0EpaNETUMETSCA B

Tpen. KaHan A KOPH adiae, AKi He nign MCA H

Ed _pe nep Yy ANA KOpHCTyRa4ia e innucanucA Ha sac [ONATH
LogaiTe KOpPOTRE BIGE0 SNA HOBWX TNALIYIE, AKE IMOCTRYE KOKTENT BAWOrD Kawany. [oxnaguiue

Bubpane gigeo AR NignucaHmx KopucTysayie
JapIniTs YTOp! CTODIHAY KAHANY BIAS0, RKE XO4ETE NOKAIET pomMK 18 FOBATH

AOSPEMATHMETBCR LA TIX, XTO B3e ROro nepernasys. foxnagnhue

AIK 3aBaHTa)>XUTW Bigeo Ha cBi KaHan?

Cnouartky yBinagn B 06nikoBMiA 3anuc Google Ta neperian Ha XOCTUHT
YouTube. A6o nepeiign B YouTube Cryzito 3a agpecoto studio.youtube.com.

Micnsa Toro:

1. HatucHu 3Havok Ex (CrBopuTy).

2. Bubepu komaHay «3aBaHTaxXuTu Bigeo».
3. HaTucHu kHonky «Bubpatu daiinmy.

3asaHTammTH Bigeo | x

. el 8 @ @

& | [¥] 3asauTamuru sigeo |

THPETATHITE CHOAM BIEOHARNM, AKI NOTPIGHD 33BHTANHTH ((.,) MoyaTk TpaHcnAUi

Boa

Biaeo mas
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4,

~I

Bubepu noTpibHWin daiin i 3a noTpebu Hanaw Ty NnapaMeTpy 3aBaH-
TaXeHHs: onunc BiZeo, 3Ha4oK Bifeo, CNWCcKK BiATBOPeHHs. Bubepu
nepemukay «Tak, e KOHTeHT NpU3Ha4eHo AN AiTein».

. Ckonitol NocunaHHA Ha ManbyTHE Bifeo, HaTUCHYBLUW KHONKY 0 .
. 3a AONOMOrot0 Koaecrka MULLI MPOKPYTW CTOPIHKY BHWU3 i HanalTy

Taki NnapameTpu Bifeo, ik MoBa CybTWUTPIB, CNOBiLLEeHHS NiANNCHUKIB
npo nybnikaujto ToLLO.
HaTucHm kHonky «/lani.

Hoewit cnoci6 3aHeceHHa 3aMin 3cepameno axveprerxy X

Hetani Enementn aigeo Bugnmicts

(o} o]

WBMOLE SHARTY Bl KOHTEHT. [oKnagHine

Chiscin BigTaORENNG

Butpara <

AynwTopin
Lle 8ineo NoIHa4eHo AN NPUIHAYEHE ANR QITER  Buanaveno paum

Hesanemnd Big B30 MiC
“TIp0 33%ACT NEPCOHANBHNX
BKTIB, 3 TIKOK YRIIYBATH, it r

OLREHHA, BY SO508'ANIHI LOTDRMYBATHCH Sakody CIUA
RITER B MTEDHETI” T2/260 IHLINX HOPMATHBHO-NPASOBUYL
3uesl BAW Bigeo ANA OiTei AXHA KOHTEHT BBAXAETHCA Mocunanma na &

‘Ao S
TIPHIHELEHKM LA ATed? https://youtu be/9V4a40o1L 7zi Iﬁ
Aearl fyrcull, AK-0T REPCOMANIICEAHD PEKAAMS TA CNOBlSHHE, BYAYTe HEROCTYNRI ¥ Hazsa gainy
o) BifE0, NpHIHEUEHME B0 AiTeR PondK AR GxUx B Bubpan ETATYE "IpNIHEUEH o Ana Hoewi cnocif 3auecenua 3amiy wmv
TR, YECTIWE FABAATAMYTECA § DEKOMERIBLIAK NOPYY 3 INWitMA QWTAYHMA Bige0.
Roxnansiume

4 |© Tak, Lei KOHTEHT NPHIHAYEHo ANA AiTeR

(O Hi, el KOHTEHT HE NDU3HAYEHO ANA AlTeR

~ DEMEeREeHHA 23 BikoM (goaaTHoBo)

IHLI onul
MnaTHa pexnama, Tent, CySTHTP TOWD
MoBa it cySTUTPH

SRITo MORY Bige

peo i ceprridixauio cydmaTpie (aa noTpeds

Sl e pm—— )

YupalHcexa Hemae

JABAHTAMMTU CYETUTPH (B

Dara i micye shomkn sigeo

Hemae Hemae

Niyensia 1a po3anoBCIOKEHHT

[oxnaguius Npo THOK AiLEH3IR | pOBNOBCIOAMEHHA
Crangapraa niuensia YouT

Dossonuty BerasnaTy sinea @

OnyGnixysats 8 posaini "Mignuckn® Ta cnosicTWT KOpUCTYBaNIE, AKI
mignucanucR

B Ocpocky sasepueno f
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8. flogain peknaMHi enemeHTU (iHWIi KOpPOTKi Bigeo), Aki BigobpaxaTu-
MYTbCS B KiHLi Ta nocepejuHi Bigeo (4e MoxHa 3pobuTn i 3rogom),
| HAaTUCHU KHOMKY «/lani».

Hoswii cnoci6 saHeceHHa 3aMiH 3sepewenc ax vepuersy X
Aetanl EnemenTw sigeo Bugnmicts
o o 0
~

EnemeHTH Bigeo
BriopWMCTODYHTE KAPTKHM Ta KiHLeDY JaCTaBKY, WOS NOKaJYDATH FAALE4EM Non'RIax] pineo, oet-caiTi A saxmie 0o QA JoxknagHiue

Nopaifre Kinuepy 3acTas
E O ¥ Ky

2 IMMNOPTYBATW 3 BIIEO  JIOJIATW
Pexnanyiime cxomwit KoHTeHT ¥ KiHui czoro sigeo

LonaiTe KapTRW
® LA

PexnamyiiTe CXOMmi KONTEHT Nig $ac CBOro Bigeo

AOAATH

B osposky samepweno HA3AL

9. Bnbepwn cnoci6 BigobpaxeHHs Bifeo B iHTepHeTi Ta HATUCHU KHOMKY
«36epertu».

HoBuit cnoci6 3aHeceHHA 3aMiH 36epemenc ax vepuersy X

Aetani EnemenTy Bigeo BuaumicTs

] o o)

Buaumicte

YKaXiTh, KONK ENYGAIKYSATH BIA80 T8 XTG HOMG IMOKE NEPErNAAATH

(® 36epertw abo ony6nikynaTn
BGepiTs HanaWTYDaNHR KoWDIgERyiFHOCTI: R Bcix, He gna Bcix s
Npusathe

() Npuearue

Bawwe 8ige0 MOKYTs SUBHTHCA NS B il BUEREHE BAMM KODUCTYSAYI

(O He gnm Beix
Bale 5ige0 MOKYTS SUBHTUCA KOPWCTYRAY], R MBMOTE NOCHRAKHA

> «) 000/3:38

HoBui CNOCI6 33HECEHHA 3aMiH

(O Anascix Mocunans wa sigeo rD
Yei MOXyTo QMBKTHCA Bawe Bige0 https://youtu.be/STbmWPOwWjL8

[ novat npem'epy Heraitno (D

() 3annanysaru

YKaXiTo QaTY, KOMM CTATYC 8ifed NOTPIGHO 3MikUTA Ha [ina Bcix

OSpoGKy Samepuieno HA3AL

Bizgeo 6yse 3aBaHTaxeHo, SiKLLO 10ro TprBanicTb He binblue 15 XxBUAVWH.
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| Bigeo 3aBaHTaxeHo |

— Bigeo 3 yboro Kanany
@ =i

|
¥ daal
P ‘L R T = o o T

D I:l i e St b & fpesama ettt 250 2700 Her pemp 8 .
D wim et et WA RS
A ot

hsarTa $‘
| Posarmes B W FTE R SO R T

WrmgeT iz |

oe " a=
i
3
i

[" Biﬁeo 3a/l10Bre )

@ Ak 36inbwumu aimim mpueanocmi gideo 85 306aH-
maiceHHA, di3HaticA y doeioyi 3a NOCUAAHHAM:

https://support.google.com/youtube/
answer/716737hl=uk

vse.ee/cpmh

Micna ycniwHoi nybnikauji Bigeo ckoninoBaHe NOCUAaHHA Ha HbOTO MOX-
Ha BCTaBUTU Ha BMACHW caliT UM B iHLUWIA JOKYMEHT, Hagicnati Apy3sam
€M1eKTPOHHOH MOLLUTOM UM Y MECEeHAKePi, MOLLVMPUTI B COLIMepexax TOLLO.

AK BUNYyuUnTU PpparmeHT Bigeo?

Bizeo mMoxHa 06iTHYTW 3 mouaTky uM 3 KiHUS abo BuUpisaTn PpparmMeHT
i3 cepeguHn Bigeokniny. lns uboro NoTpibHO BIAKPUTW BijeopesakTop,
BMKOHaBLUW Taki Aji:

l. ¥Bingw B YouTube Crygito 3a nocunanHam studioyoutube.com.

. Y meHto 3niBa BUGepn NyHKT «KOHTEHT».

. Cnpaga B1bepun NoTpibHe Bigeo i 6ins HHOro HaTUCHK KHOMKY #* ([eTani).
. NiBopyy y MeHIo, Lo 3'aBUTbCS, BUBEpW NYHKT «PeaakTop».

—

W N

Baw kanan

D Bipeo
H IHdopmautiiHa naH D
KoHTenT |
|
CnMcKy BIATBOPEH.. O

AHaniTHka

KomenTapi

A 0D e e =

Cy6tutpn
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5. Tenep, Wo6 obiTHYTK Bigeo crpaBa 4y 3niBa:

» HatucHu kHonky «O6pizaTu» —y pesakTopi 3'ABUTECS CUHA pamMKa.

* HaTucHu i nepeTarHn o4uH abo obuasa Kpal pamky, L6 oxonmtu
PparmeHT, AKMA NOTPiI6HO 3aanLWnT. BMIcT 3a MexxamMu pamku byae
BUAYYEHO.

* o6 nepernsHyTV pesynbTaT, HaTUCHW KHOMKy «[lepernsHyTu»
BHW3Y Ha YOPHIN CMY3XLj | NepeTaryro4n nosuLito nepernsgy y su-
rNAAI TOHKOI BepTUKabHOI NiHil.

* Y pexuMi nepernsgy HaTUCHWN KHOMKY «36eperTu», po3TalloBaHy
Ha ekpaHi 3Bepxy crpasa.

o2 PEMATYRATW OBPIIAHHA =

00000 1 03000 1.00.00

POIMMTH PPArMEHTH BIAED

T

6. Wo6 BupizaTu pparmeHT ycepeauHi Bigeo:
» HaTucHu KHonky «O6pisaTu» i KnayHW no4atok ¢parMeHTa, AKMN
XoyeLl BUTYYNTW.
» HaTucHu kHoMKy «Po34innT» BHN3Y Ha YOPHI CMYXLi — 3'9BUTbCS
BEpPTUKaAbHa CUHA NiHIA.
+ [NepeTArHu Uto NiHito B KiHeLb pparMeHTa, AKNI XoUeLl BUNYYUTH.
* HaTucHM KHOMKY «36epertu».

00507 PEAT YBATH OBPIZAHHA =

POIMMTH SPATMEHTH BIAED
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7. Akwo noTpibHo 06pizaTi abo po34iNnTY Bigeo Ha MEBHOMY MOMEHTI,
BKaXW Bi4NOBi4HWIA Yac y noi 6ing kHonkm «06pizaTtuy. LLlo6 ckacysa-
TV BNPi3aHHA Bijeo:

* SKLO Le He aKTUBOBAHO PeXWUM nepernsagy, HaTUCHU KHOMKY (X)
Haj BiANOBIAHUM dparmeHTOM;

* AKLWO KHOMKY «[lepernsiHyT» BXe HaTUCHYTO, MOXHa CKOpUCTaTUCH
KHOMKO «Bigxnant smiHn» 3sepxy crnpasa.

SIKi € e IHCTPYMEHTM pegaryBaHHsA
Bigeo?

3 Studio

£ KOHTEHT Kanany

. . . . . BipeopepaxTop
y BIAEDpe,ﬂ.aKTDpI, KpIM IHCTPyMEHTa 06p|-

3aHHs BiZ€o, € JOAaBaHHS 3BYKY, PO3MUTTS
Ta A0AAaBaHHS 3acTaBKW 40 Biaeo.

e BIAMIHATI < (0BT

Bauwe nigeo

K Ai3HATUCA, XTO TBOE Bifleo AMBUTLCA

i AK Npo HBOTO BiJTYKYETbLCA? ; ]

Y MeHto BijeopegakTopa ANs LbOro npu- | W o

3Ha4YeHO MyHKTU «AHanitnka» Ta «Ko- p— [m

MeHTapi». el

» Ha cTtopiHUi «AHaniTvka» Bigobpaxa- oont0 w
FOTbCS1 MOKa3HUKW, L0 AEMOHCTPYIOTh
KiNbKiCTb nNepernggis Bigeo, cepegHro —— = IE
TpUBanNicTb nepernagis, Kinbkicte Mig- \7353”‘_!—-% P+ |
MUCHUKIB TOLLO. - PosmnTTA e+

» Ha cTopiHui «KomeHTapi» MoxHa nepe- m‘i—-—# @+

rnajaTh KOMeHTapi Zo Bigeo i BigNoBi-
Aat Ha HWUX. Takox y HanawTyBaHHAX
KaHany MOXHa BWUMKHYTW KOMeHTapi
ANs BCiX TBOIX Bijeo.

ik gopatn cybTUTpKn Ao Bigeo?

QybTUTPM — Ue TeKCT, AKUiA BigobpaxaeTbes Mig 4vac mokasy Bigeo.
Ix MoxHa sk BBOAVTY Y BIABOPEAAKTOPI, TaK | A0AaBaTA 3 pawnny. [ins
LibOro BVIKOHaiA Taki aii:

1. ¥ meHto BigeopegakTopa Bubepu nyHKT «Cy6TUTpI».

2. Bubepu notpibHe Bigeo.

HaTtucHu kHonky «[ogati MoBY» i1 BUGepy NnoTpibHNiA BapiaHT.

Y ctoBnyj «Cy6TnTpU» HaTUCHW KHOMKY «JoAaTny.

Bnbepwn oauH i3 BapiaHTiB: «[ogatn ¢painn» um «Beectn BpyuHy».

I[HTepdeiic Ans BBefEHHA CYyBTUTPIB BPYyYHY OYeBULHNN:

[, I~ TS
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<+ CYBTUTPU PEOATYBATW fIK TEKCT 3

Mwu B nepLiit KiMHaTi BipTyanbHoro Myseo. 00:00:10

I Yac nouaTtky nokasy cy6Tutpy ‘ 00:01:00

TyT npeacTaBneHi 3pasku KOMM'roTepHoI TexHiku 60-x pokis XX ’—;& 00:01:00

CTONITTA. — >N
[ $ l 00:02:17
TekcT cybTuUt
? | y6TUTpY | X
_‘ [ofaBaHHs HOBOro Cy6TUTPY } | BuganeHHs | | Yac 3aBepLIeHHs |,

‘. cybTuTpy ‘ rnokasy cyerurpy

®aiin cybTUTPiB MICTUTb TeKCT, WO 3BY4YUTb Y BifeOo, i MO3HaYKM Yacy,
o BU3Ha4atoTh, KOAM MAE MokasyBaTUCA KOXeH PSA0K TeKCTY (AKLLo
daiin 6e3 xpoHoMeTpaxy, TO LMX NO3Ha4YoK Hemae). Y peskux dainax
TakoX € iHpopMaLisi Mpo pPo3MilleHHa Ta CTUAb CyBTUTPIB — Take go-
AaTKoBe dpopmMaTyBaHHS fOMomarae rnggayam is nopyleHHAMM Cayxy
CTEXWUTW 3@ Aianoramu 1 po3pisHAT penikv y4acHUKIB.

HannowwpeHiwi dopmatu dannie cybtutpie — SubRip (.srt) Ta
SubViewer (.sbv). Ix MoXHa 3MiHIOBaTV 3a 4ONOMOTOH0 6yAb-AKWX Tek-
cToBWX pegakTopie. OCHOBHa BIAMIHHICTE MiX UuMK Tunamun ¢annis
nonsra€ y cnocobi sanucy YacoBux nosHavok. Huxue HaBegeHi npu-
knagw o6ox popmaris.

Cy6TuTpu y thopmari SubRip (.srt)
; i Yac noy aTKy nokasy Cy6TI/Ipr |

E _ .
00:00:00,599 --> 00:00:04,268 <———{ Yac 3aBepLIEHHA MOKa3y cy6TUTpy |

»> ONbrA: Npueirt, mene 3satu Onbra Kosak, a ye Makcum lleBueHKo.

2
08:08:04,160 --> §B:00:06,778
»> MAKCHMM: Mw enacHmke nexapui "Bawa ewniuxa”.

3

00:00:06,770 --> ©00:00:10,880

»> QNbrA: CeorogHi MM HaBYMMO Bac roOTYBaETH
Halleé SHaMEHWTE WoKOonagHe neunso!

4
90:90:10,880 --> 90:00:16,700
[BcTYnHE Mysuka]l

5
99:908:16,706 --> ©09:00:21,480
Otxe, y Hac € sBci HeoOxipgHi iwrpepienTw.
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Cy6Tutpu y popmari SubViewer (.sbv)

9:00:08.599,0:00:04.168
»> ONbrA: Mpweir, mene 3BaTu Onbra Kosak, a ye Makcum lepuenxo.

9:00:04.160,0:02:06.77@
> MAKCMM: MW BnacHukW nexkapwi "Bawa Buniuka”.

9:09:06.770,0:00:10.880
» ONblrA: CoorogHi MM HABYMMO Bac roTYBaTH
Hallé SHaMEHWUTE WOKONafHe neuyMso!

0:92:10.880,0:00:16.700
[BCTYNHE MysWKa]

9:98:16.709,0:00:21.4309
OTke, y Hac € Bci HeoOxipHi iWrpepienTw.

AK 3aBaHTa)XnTH Bigeo 3 YouTube?

IHoAi ANt HaBYaHHSA BaXX/IMBO MaTV 3MOTY NepernsHyTV Bigeo opnaiiH —
6e3 nigknoueHHsa fo |HTepHeTy. Hanpuvknag, aKkwo y wkoni cnabkuii
3B'A30K abo BAOMa obmexeHni Tpadik.

LLlo MoxHa 3pobuTtn?

Ao Bigeo posmilieHe Ha YouTube, gesiki aBTopy A03BONSIOTL 3aBaH-
TaXUTW Moro yepes odiliiHnin 3acTocyHok YouTube — y Takomy pas3i

3'ABNAETLCA KHOMKA « 3aBaHTaXUTU».

= EYouTube " AKICTE OCBITI mXxX Q

[lig erijioto AepKaBHOr0 TEPHTOPiAIBHO-TANY3€BOT0 06'€AHAHHS
«/IbBIBCbKA 3aMi3HHLA»

W

Mporpama
[pucesiyesa 4o MikHapogHoro JHaA 3axHCTy AiTeH
«be3neka fjiTe# Ha 3a/1i3HHYHOMY TPaHCHOPT] YKpaiH1»

@ Bilingus! @ ! B2 & O

Besneka piTeii Ha 3ani3HWYHOMY TPaHCNOpPTi

£33, NpoexT AKICTB_0CBITH HTHC
'T‘!. J i 32 e kogme e o sl Iﬁ’ ¢ gﬂ @ i ﬁ
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IcCHYtOTb TakoX OHNaWH-cepsicy, ki gonomaratoTb nepernsgati sigeo
odnaiH. [epes BUKOPUCTaHHAM Takux cepBiciB NOTPibHO 060B'A3K0BO
nepeKkoHaTUCS, L0 aBTOP A03BO/SE 3aBaHTaXeHHSs 3rigHO 3 NiLeHsiew
Creative Commons a60 B onuci nig Bigeo.

O Vsaaa!

3aeaHmanicetiHs sideo be3 do380/1y ABMOPA MOXE NOPyUIy-
eamu aemopceke npaeo. Tomy:

— 30ex0u 38epmall yeazy Ha AiyeHsiko eideo;

— He nowuptol 308aHmadiceHe gideo 6e3 3200u aemopa.

~J

Yu MOoXKHa 3apo6nsaTuy Ha YouTube?

Tak, ane 4ns Luporo NoTpibHo:

1. Qocartu 18-piuHoro Biky.

2. CTBOpPOBATW KOHTEHT, L0 He MpU3HaYeHWi ANs AOPOCANX, HE Mic-
TUTb CLEH HacUAbCTBA, AUCKPUMIHALIAHUX BUCIOB/OBaHb, HEHOP-
MaTUBHOI JIEKCKKW TOLO.

AKLLO L BUMOTW BUKOHAHO, MOXHa NoAaTu 3asaBky Ha yyacTb y [apT-
HepcbKill nporpami i micns ii cxBaneHHs NiAKNUNTL Y CBOEMY KaHa-
ni dyHkuito «MoHeTmsauis». Togi y TBOIX Bigeo BigobpaxaTnmeTbes
peknaMma i 3a KoxeH il nepernag Ha TBil paxyHOK HaAXOAUTUMYTb
HeBe/MKi rpoLui.

[

Peknama |
il =
© Tnagay 6aunTb | fpowi |
peknamy nepez =
nepernszom —> < g
) Youlube - saworosigeo Sl
Balle Bifeo Ha _ Tnapay '

YouTub J'
oulupe .

Ans 36inblUeHHA KiNbKOCTI MepernaiB BiZeoponunku
MatoTb BYTU AKICHUMY, LjikaBMMM | 3aTpebyBaHNMM. E
JeTanbHiwy iHpopmaLito Npo yMOBU MoHeTH3aUjl, K] |
4acTo 3MIHIOITbCS, MOXHa OTpUMaTK B 0dilinHin go- E

BigLi:

https://support.google.com/youtube/answer/728577hl=uk  vse.ee/cpmi

4
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MEPEBIP CEBE 3HAHHSI — AHAJII3 — CTBOPEHHS — BJTACHI AYMKY

T 1. Aki MoXAMBOCTI Hagae BigeoxocTHr YouTube?
2. flka nocnifoBHICTb Ail i3 3aBaHTaxeHHN Bigeo 3 YouTube?
3. Wo noTpi6Ho 3pobuTK, W06 3aBaHTaXUTK Bie0 Ha CBiil KaHan?

€2, 4. Bigkpuit po3gin «AHaniTuka» y ceoemy YouTube-kaHani.

AHaniTUKa KaHany

Ornsg OxonneHHs 3any<eHHa Aynwtopis

Baw kaxan

3a ocTaHHi 28 gHiB Ball KaHan oTpuMas 525 nepernagis

n

Cnnckn BlATRODEH...

Meparnanu ToumanicTe. ceniey Napernay (¥ Fopumay) Maruesn
525@ 198 @ +2
Maitse row camo, s sameqai & Tax caned, AK 388

i T 100%

Ananituka
Komentapl
CyGTuTpu
AsTopcski npasa

MowneTuaiin \/\—/\/\/\/\

Nepconanizauis

« @ @ 0 &

*

MpoaHanisyin AaHi i3 Bknagok «OXonneHHs», «3anyyeHHs», «Ayan-
Topis». LLlo o3Ha4aroTh Ui rpadikm Ta umncna? MpocTex 3aix 3MiHO0
MNpOTAroM KinbKox AHIB i cnpobyin NoACHNTK, YoMy BifbyBatoTbCS
came Taki 3MiHW.

4L 5. 3a gponomoroto 3acobiB Prezi abo Canva cTBopw 3acTaBky A0 Bi-
4e0, po3pobnieHOro B 3aBAaHHAX A0 Uboro naparpada. [logan
4O Bifleo 3acTaBKy, ckopucTaBLncs Crygieto YouTube.

oy 6. MopieHal IHCTPYMeHTU ANs peAaryBaHHs Bigeo Ha kaHani YouTube
3 IHLWIMMW cepBicaMu 4m Nporpamamu. Y € nepesarut Ta Hegoniku
YouTube y MOXIMBOCTAX pejarysaHHs Bigeo? 30kpeMa, NopiBHAN
iIHCTpyMeHT 06TuHaHHSA Bigeo y nporpamax OpenShot, FastStone
Ta B Cryaii YouTube.

7. OB'egHaliTecb y Napu Ta NiAroToBTe BiANOBIAI HAa NMUTaHHS.
* Yomy 3acTaBka Ha no4vaTky BiZjeo € BaX/IMBOK YacTUHOO Bifeo-
MapKeTUHIY?
* lLlo moxe BnAvMBaT/ Ha pi3ke 3HVWXEHHA Mepernsajie Bigeo
3a NeBHUI Nepioa?
o AKi giT Moxe 3pobnTK aBTOp Bigeo, AkLWO nokasHuk «CepeaHs
TPUBanNiCTb Neperngay» sHN3nBeca?
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§ 25. Cy4yacHi meceHa>Xepw i 4aT-60Tun

Ak cy4dacHi MeceHAXXepWU, collianbHi MepeXi
i YaT-60TY 3 O3HaKaMU LUTYYHOrO iHTeNIeKTYy
3MiHIOIOTb CNOCO6U CMiNKYBaHHA, HaBYaHHSA
Ta B3aEMOZII y CycninbCTBI?

3aBaaHHA Ne 1

1. O6'egHaiiteca B napw. Cknagite cnncok
BifOMUX Bam MeceHzXepiB. Y cnisibHO-
MY JOKYMEHTI OMULLITL IXHI MOXNUBOCTI,
CKNagiTe NOPIBHANBHY Tabnnuto.

yE

@ Aneniticoke cn080 «messenger» yKpaiHCbKOK
MOBOI0 03HAYTE «NOCAAHEYbY, «BICHUK,
«2OHeUb».

JopaTtkoBy iHbopmaLjito HaBeAeHO B e-goaaTky (25.1).

2. HaBegiTb Npuknagn XUTTEBUX CUTYaLi, ¥ IKNX 3py4HO BUKOPUCTO-
BYBaTU MeCeHjXepu.

3. Aki iHWi cepsicM Ans nepejaBaHHA MoBijoMneHb BU 3HaeTe? [Nopis-
HAVTE MeCEHAXEPU 3 HUMW.

3aBgaHHA Ne2 AR

1. NMogymaiiTe, sike KNHOYOBE C/OBO MOXHA 3anncatii B KOXHOMY 3 Mpsi-
MOKYTHUKIB Ha cxeMi poboTu MeceHaxepa. CkopucTaiiTecs pybpuKkoro
«3anuTaHHA-BIANOBIAI» Ta KAOYOBMMW CNOBaMW cepeep, KAiEHM,
noeidomMaeHHs, 3anum.

@ | G| @ ]
O) J
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2. [aiTe BignoBigi Ha 3anUTaHHS:

a) XTo/LWo i KoNn HaACUNAE 3anUTX Ha OTPUMaHHS NoBi4OMIeHb?
6) Jle i npoTarom sikoro yacy 36epiratoTbcs NOBIAOMAEHHS?
B) Y1 MOXe TpanuTnCa Taka cMTyallis, Lo NeBHe rNoBiJoMIeHHS:
* € Ha NpPUCTPOI BiANpPaBHMKa, ane oro HeMae aHi Ha cepBepi Me-
CeHZXepa, aHi B oTpUMyBaua;
* € Ha MpUCTPOI BijNpaBHWKa i Ha cepBepi, ane HeMae B OTpUMYBaya;
* €y BiANpaBHVKa Ta B OTPUMYBaua, ajle HeMae Ha cepBepi MeceH-
axepa?

HKLL[O nesHy cmyau,ito B/ BBaXXa€Te MOX/IUBOH, MOSACHIThb, 38 AKWUX 06-
CTaBWIH BOHa MOXe TparinTrncs. HKLL[O Hi — MOSICHITb HOMY.

3aBfaHHA Ne 3

Onpautonn HoBuHy (1), iHpopmauiliHe nosigomneHHs (2), iHpopmauito
3 BebCTOpiHKM (MocunaHHa B e-gozaTky (25.2)) i cnoBHuuok (3). ai Bigno-
BiZi Ha 3anUTaHHS.

Ne 1

WnpyeaHHs bekanie y WhatsApp npautoe 3aBAsiku cneljianbHo-
My CEeKpeTHOMY K4y — AOBrill MOCNiZOBHOCTI cMMBONIB (Ludp
i niTep), Aka reHepyeTbcA Ha NpucTpoi BignpasHuka. Y WhatsApp
«KNOY» CKNafaeTbes i3 64 cumBonie. BiH € yHikanbHUM | BUKOpUC
TOBYETbCA AN WidpyBaHHS NoBigoMAeHb | dainie. 3awdpoBaHi
AaHi HEMOX/IMBO NpounTaTH 6e3 LLOoro KaYa, Ak 36epiraeTbes
TiIbKM Ha NPUCTPOI i He NepejaeTbCcA Ha cepeep. Lle rapaHTye, Wwo
HaBiTb AKLL0 3N10BMUCHWK Crpobye oTpumaTty 6ekanu, BiH He 3Mo-
xXe ix poswmndpysaTn.

No 2
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Konm Tn HagcnnaeLl nosigomneH-
HSl, MOro TeKCT MepeTBOPETbCA
Ha 3aWndpoBaHni Kog Ha TBOEMY
npucTpoi, WwudpoeaHi gaHi 36e-
piratoTbCA Ha cepBepi MeceHaxe-
pa i nuWe NpuUCTpii oTprMyBaYa
MOXe «34MTaTU» MOBIJOMIEHHS.
TakvM YMHOM, HaBiTb SAKLLO AaHi
ByayTb nepexoneHi, BOHW 3anu-
LaTbCA HEMPUAATHUMU ANA MPo-
YNTaHHS | MOXYTb MaTV NpUbAN3-

(No Header)-----BEGIN PGP MESSAGE-----
Version: OpenPGP.js v8.11.8-PM
Comment: http://openpgpis.org

wYwDaiHI§o8T10sBA/0XsdQL 2 10Q0TBYSHOB D xF Sl £ FOKyIull +ArM/ult
ITWNGKUGIZLh1w) SHrAKMLy6frgOQy 3U0RqRINLH TLOTENITPSXACLIESR
WY ZKALFCSy ITuOpaAtH/WHICHQLK ph+p7 IRGUFexn i Limal ulh@aVUML 3xk 1K
J66FHxuzetL HpAty 1r6SFYHayh1B7 2/ SvhYBol foPibdaiiqas i Yyvbkiide a
VXqO1nDF gnADy ptudvazCvPSgQuLIL IFVQAZQBx /HYpF Ve FERTHHIaM2 rOLY
xXEvpYiow/mS231AIDESyNDZ I ghPrOrML gc PXixd BvBihTAK] ySFTkFhTHP Tw
ABNFUMLVNI S 39 30rF & JHGp INGORWS 3nHn010BenBDpaE /t 3r 2 35 2QxEN+SHa
SEPLKnpMMxeEpCRiNQk /Bcdcabzmh? iVyoCUy@Ttdlg@lPULEvIvigedVnTL
P07 +ubvUAX3FFuZAS 1r 16 1me FOBHWRURQFVP S VL RMpQBGOdr /FTyGZHI6S.
xSFbnYykgFnlcodal s21UrxVO0t 264 nex 2656FQCH/ 367 IVy 2O IGEBVPEPYKE
43x5TYwudT§1661n/DIBgh05qCcKCvaqIrvaxSLQPTani 12 1g6CHYyX 20Ug
HIv/RAAAC THuC CQUO/ 78298 3y rBRxSnv6s/VIVVIIFxK jokddz 301 jtgBaY
UzkL CTZUKz 30+sRNEprnjd 1HVGnCkBz2 Ik [rhimsePOIZ111CHP 32 1qk2FSrR
AAGTWHD'S IDNBPxINMvLaH2085C568V 203 /Ond vy 1AL s 2C X0/ yBHVNG TUF
XBWDIE 1AuD10PmG1CY's Phud6UL 7 C3yAxMKy gXeubX JAYD guou Y THAC 771
FqMSEO1 SYANBSTRERATLQRFVAKOUXF 311c ToNT/RGTVRC AR aWMYUET IXVIO
MgbPHEqzx00812 JePSYADIXZosh610ZRaTqgs X tA/LICOMKT tBrkPrivmDEc
nBr91adUY7ip]1 Lad6k IHHEYR/ £5140F LbuBg IGHghI9sXDxznF {lesrept
KhtChbt 74HC y LXC ofipkiie Yy L LaUImYF Lhmxy XORK +W)mMIGS ToCEoTsbt+s
ulszBUdWp1 IHBQLUZR+6F 7vFHHBERPDOF +qcV1q/0eCn3 IP e JuvyBBuog0
W/128e0vut i 18 Jber SUMKDF AF pZeORRxw ] 30N T Ye JphYsye YLofviPtadly
YolwA /Nl B rddzMpkivEWD 1 aV Lk p8 76X0z Tug TTxl/ I TwiBBio | Jpy EUZUKCH
F3P3Pt20gKgbzrdlsmul JKri JN3qRs r/RARZ./LABRSHYWVEFLLLRIHVISS

vhilwawbRYaxIoJb1 FHBLNT+6aHP TeukGKXq5z+Pel TEXPORNHGHD sgHgvS T+
6TqrR3Tus 2F TVUSF ANAGrmICdvMOEOFB6Y 112 3YsDgCaless]/SuvradxflTn
VebgXPkcGArID1+TdelMaThd+ LMkhS 1 39 J0MrR1vakPchqSuBcinTtizey

HO Takui BUrNAL! —_—

Obwvpatoun MeceHAKep, BaXMBO 3BaXaTl Ha piBeHb koHigeHUiiHOC
Ti Ta BUKOPWCTaHHS Cy4acHUX TeXHOOor il besneku, Taknx sk HackpisHe
widpyBaHHs.

Ne 3

CnoBHWYOK:

MeTagaHi — ue gaHi npo gaHi. BoHu HagawoTb gogaTkoBy iHpopmaLiito
Mpo OCHOBHI AaHi, onunCyUn iXHIA 3MICT, CTPYKTYpPY, AXepeno, AaTy
CTBOpeHHs1, aBTopa Touo. MeTazaHi gonomaraloTb opraHizoByBaTy,
3HaxoAUTW Ta BUKOPUCTOBYBaTK iHpopMaLito binbl epekTnBHO. Me-
TaZaHi BUKOPUCTOBYIOTbCA, HanpuKkaaz, y NoLlykoBux cucTemax (Lob
3HaxXoAUTW caiiTy 3a KIOYOBMMW C0BaMK), Y MeceHaxepax (o6 no-
KasaTu Yac BigNpaBneHHs NoBigomneHHs) 4 y poTorpadisx (o6 36e-
piratu micue, ge byno 3pobneHo ¢oto). Hanpuknag, ans danny i3 30-
BpaxeHHsaM Le:

* po3wmip ¢aiiny;

po3jinbHa 34aTHICTb;

AaTa CTBOPEHHS;

reonokaujist (KoopAMHaTA MicLiA 3OMKMN).

Norn (a6o XypHanwu noain) — ue 3anncu, aKki aBToMaTU4HO CTBOPHO-
I0TbCA Mporpamamul, onepaLinHuMy cucTeMaMm abo NPUCTPOAMIA ANS
BIACTEXEHHS NOAIN, Ai YW 3MiH y cucTeMi. Jlorn € CBOEPIAHMN LW OAEH-
HVYKamy poboTu NporpaMHoro 3abesneveHHst abo NpUCTpPoLO.
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Bekanwu (pesepBHi Konii) — ue konii BawWunx gaHnx, CTBOpeHi Ans
ix 36epexeHHs Ta BifHOBNEHHS Yy pa3i BTpaTW, NOWKOAXEHHS abo
BV4aNeHHA OCHOBHOI iHopMaLii. BoHW rapaHTyloTb 6e3neky Bax-
AVBVX AaHWX i IXHE WBWAKe Bi4HOB/IEHHS y pasi HenepegbayeHmx
o6cTaBUH.

UM WndpyBaHHS: BigPi3HAETLCS Big KOAYBaHHS?

AKi aaHi, oKpiM NOBIZOM/IEHHS, NepealoTbCs MeCEH/XepPoM?

AK Norv MoXyTb AOMOMOITW Y BifHOB/IEHHI JaHWX i3 pe3epBHOI KOMii?

Ha aki 3axogun 3 6e3neku gaHnx noTpibHo 3BaxaTy, obuparoun meceH-
axep?

Sk Npautoe Hackpi3He WKpyBaHHSA?

YABiTb, WO cucTemMa BTpatuna AOCTyn A0 XypHanis nogii. fk ue moxe
BM/IMHYTW Ha 6e3neKy Ta BiAHOBNEHHA AaHWX?

LUlo cTaHeTbCs, AKLWO pe3epBHa KoMia MoLLKOAXeHa, ane noru 3beper-
nncsi? Yy MoxxHa BigHOBUTU AaHi 3@ AOMOMOTOH N0riB?

Yomy BaxnBo 36epiraTyi pesepBHi Komii okpemo Big c1McTemMu, Aka CTBO-
pto€ siorn?

3aBgaHHA Ned4 [_] 22

O6'egHanTech y rpynu, obepiTb OfWH i3 MeceHAXepiB, AOCNiAiTh oro
MOX/IMBOCTI Ta CKNafiTb Mopajgu LOAO BUKOHAHHS BKa3aHWUX HUX4e
onepauiin, obopMUBLLN iX Y BUMNAAI €NeKTPOHHOro MocibHWKa 3i 3MicToM
y BUrNs4i mocvnaHb. 3okpema, AocnigiTe / 3'acyiTe:

&

9K pegarysatyi NOBI4OMAEHHS;

ki € cnocobur BUAaneHHs NoBi4OMNEHb;

SK mepernagati Ta ouuaTt Crncku MegiagaHux, Lo rnepecuianmcs
MeCceH>Kepom;

AKi € MOX/IMBOCTI CTBOPEHHS Tpyn;

AK HagicnaTi NosiAOM/IEHHSA AN KOHKPETHOro yyacHvKa rpynv;

1K YBIMKHY TV ab0 BUMKHYTV 3BYKOBI CMOBILLEHHS 415 MEBHOr0 YaTy uu
rpynu;

1K 3aKpiNWUTK BaxJ/MBe MOBIAOMEHHS, W06 BOHO Byn0 goOCTyrnHe BCiM
ydacHuKam rpynu;

K goAasatn abo BUAanATK ydacHukie rpynu. flocnigite, siki poni Mo-
XYTb ByTV B y4HacHUKIB rpynu; XTo i Ak Moxe KepyBaTu rpynoto. Paninu
SIKOro MakCcvMasibHOro po3mipy MOXHa HagcunaTu;

1K 3MIHIOE TbCA AIKICTb 306paxeHHs y pasi oro nepecunaHHs B NoBigoM-
NeHHi:

1K 3MIHIOBATW TN10, KONBOPU YaTy Yl TeMu iHTepdeiicy;
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AK CTBOPOBATU Ta pejarysaty CTaTycy; nepesipTe, 9K MOXHa BU3Ha4u-
™I, XTO baunTVMe Ball CTaTyc;

AK apxiByBaTu abo BigHOBMIOBATL YaTW; YUM Li GYHKUIT MOXYTb 6yTK
KOPUCHUMW 415 opraHisadii uaTis;

AK oAaBaTU YYaCHUKIB 0 rpynoBuX A3BIHKIB;

K 3HaXOA4WTW HOBI KOHTaKTW 3a AOMOMOroto Homepa TenedoHy, qr-koay
abo iHWmMK cnocobamu;

K HanalwiToByBaTW Ta BUKOPUCTOBYBATU BijK/lageHe HajCcNaHHSA MOoBi-
AOMNEHb;

K HanawToByBaTN MNOBIAOMAEHHS NPO BiACYTHICTL (@aBTOBIAMOBIAAY);
K 3HAXOAUTV NOBIZOMIEHHS 3a KAHOYOBMMY CloBamu abo gatamu;

AK BVUPa3snTK eMoLii Yepes eMoA3i-peakLil Ta fK X 3MiHIOBaTu.

3aBgaHHA Ne5 [_J
O3Halomcs 3 iHhpopMaLieto Ta AOCAIAN L0 MOXNBICTb.

ChatGPT Powered Al Bot — ue uat-60T, cTBOpeHuiA Ha 6asi TexHonorii
ChatGPT komnaHii OpenAl, Aka BUKOPVUCTOBYE NepeAoBi MOAENi LWTY4HO-
ro iHTeNeKTy ANS reHepadji TeKcTy Ta Bignosigen Ha 3anuTtw. Liein 60T iH-
TErpyeTbCsl B Pi3Hi MeceHaxepw, 3okpema Viber, i BUKOHYE pisHOMaHITHI
GyHKLUiT 45 KOpUCTYBadiB.

@ ChatGPT Powered Al Bot &

Mignichicn: 471 672

e ChatGPT Powered Al Bot (g

T&C Al bot

1) Rgigutan Viver
vb.me

Hi theret 0 I'm a free Al chatbot based on GPT
modais by OpenAl | am your personal virtual
assistant for (almost) everything.

That's right - you can ask me anythingl

@ Pian your trips

53, Find recipes

8 Learn languages

a Get maovie recommendations
- Discover new restaurants

B | can even be your virtual friend!

Also, don't ferget to pin this chat with me so we can
easily find each other again!

The fine print..by proceeding to use me, you agree
Lo my terms and conditions; hitlps./vbane/AiBot

So, what's on your mind? Let's explore the
possibilities together - tap the button bellow §

— o
Ask a Question Ghare with Friends
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ChatGPT Powered Al Bot:

* MOXe BiAMNOBIAaTV Ha 3annTaHHA, MNOACHIOBATX CKAaAHI NOHATTA abo
Aoromaratu y BUpilleHHi 3aBAaHb; BUKOPUCTOBYETHCA ANA MOLLYKY iH-
dopmaLii UM OTPMMaHHS KOPUCHIX Nopag;

* reHepye TeKCTW, Taki AK BipLUi, onoBigaHH$, cLeHapii abo pestome;

* MOSICHIOE MOHATTA 3 Pi3HMX chep 3HaHb: Bif MaTeMaTUKK 4O MACTELITBA;

* npautoe 3 baraTbMa MOBaMu, 30KkpeMa 3 YKpaiHCbKOHo, o pobuTb oro
yHiBEpPCanbHUM IHCTPYMEHTOM A5l KOPUCTYBaYiB 3 Pi3HNX KpalH.

Tu Mmoxell cTBOpUTI 306paxeHH:A?

e ChatGPT Powered Al Bot &

Ha xane, A He MOXy CcTBOpIOBaTK 306paxeHHs. Mpote
A MOXXY AOMOMOITH 3 OnKcamMu, igesmn abo nopaaamu
oA cTBOpeHHA rpadiku. Ao y Tebe € KOHKPeTHi
3anuTh abo NUTaHHA, He CopomcA 3anuTysaTu!

Ak oTpuMaTKn gocTyn go ChatGPT Powered Al Bot y Viber?

1. Bigkpwui Viber.

2. MNepenian go nowyky Ta BBean ChatGPT abo Al Chat & Create.

3. HaTtucHwn Ha BignoBigHW 60T i NigNMWNCh, Wob no4yaT B3aEMOZit0.

@ XouainTepdelic 6oTa ChatGPT HagaeTbcs aHMIlCbKO, BiH MoXe
Bi4MOBiAaTWN | Ha 3aMUTaHHSA, MOCTaB/AEH| yKpalHCbKOH.

3aBAaHHA Ne 6. MpakTuyHa po6ota [ _J

Biakpwia e-popatok (25.3) Ta BUKOHa npakTU4HY poboTy.

3aBaaHHA Ne7 [ 22

CkopucTainTecs 6otom ChatGPT, Wwo6 oTpyMaTti BifNOBIAI Ha 3anVTaHHs
i3 3aBgaHHs 4. MopiBHANWTE iX 3i CBOIMW BIANOBIASMW Ta AOMNOBHITb, AKLLO
NoTpibHO, CBill eN1eKTPOHHWI NOCIBHNIK.

3aBfaHHA Ne 8

3a gonomoroto 3actocyHky Chatfuel (https:/chatfuel.com/) moxHa cTBO-
pUTU BRacHW 4yaT-60T. Po3rnsaHb MojaHy cxemy, MOACHW MPUHLWMM,
3a 9KVIM CTBOPHOIOThL YaT-60TN.
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a:a il -

@ Send Message Q
>
nstagnam o @® o
- -‘ ‘I | - 1 % ; f"’: | / Sure thing! What would you ik 10 knaw?
/ Saveto {{answers))
O O v [:1 ‘ What is Chatfuel? 46% O
e chatfuel i | Is Chatfuel free? 30% O
Sponeared
What is IG Automation? 24% O
+
Message @chatfuel A content
- =]
e .
» (@ chattuel skyrocket your ROAS with 16!
— Action
Can you tell me more? Send — L4
Send Message
Can you assist? Send Live Chat
0 Q v Chat timeout: 23 hours

[ AT Messag
L d =]

AKLLO € TEXHIUYHI MOXAVBOCTI, CNpobyil CTBOPUTW BRAcHWIA 4aT-60T 3a Ao-
nomoroto Chatfuel. CkopucTaiics ogHM i3 WwWabnoHis:
https://chatfuel.com/templates

3AMUTAHHA-BIANOBIAI

fIKi € cyuyacHi meceHA)KeEPW Ta AKI MOXXIMBOCTI BOHM HafaloTb KOpUC-
TyBauam?

CyuacHi MeceHjXepy — Ue nporpamu, siki 4aroTb KOPUCTYBa4aM MOX-
NMBICTb 06MiHIOBATMCA TEKCTOBUMY MOBIAOMAEHHAMY, ay4io- Ta Bigeo-
daiinamu, 3giCHIOBaTW ronoCcoBi Ta BiA€0A3BIHKN B peXVMi peanbHoOro
vacy yepes iHTepHeT. BoHU TakoX HajaTb MOXAMUBICTL CTBOPHOBATU
rpynoBi YaTu, KaHanu 4Na WWPOKOI ayaguTopii Ta iHTerpyBaTi pisHoOMa-
HITHI 60TV NS po3WnpeHHs GyHKLIOHaIbHOCTI.

MonynspHi MmeceHaxepu:

» Viber. MNowwnpeHnin B YkpaiHi meceHaxep 4159 06MiHY NOBifOMNEHHS-
MU, 41 TONIOCOBUX Ta Bigeoa3BiHKiB. Mae dyHKLUil0 rpynoBux yaTiB
Ta iHTerpyeTbcs 3 10KaNbHUMK CepBicaMu.

» WhatsApp. OguH i3 HavnonynsipHiWWX MeceHAXepiB Yy CBITi, Lo Ha-
AA€ NpocTuin iHTepdeinc Ana 06MiHY TEKCTOBVMU MOBIAOMAEHHAMY,
A3BIHKIB | CMi/IBHOTO BUKOPUCTaHHA Mejia.

+ Facebook Messenger. MeceHzxep, iHTerpoBaHuii i3 couMepexero
Facebook. lae moxxnuBicTb crninkyBaTucs 3 Apy3aMu, Hagcunat ¢pai-
N Ta 34ilCHIOBaTY BiAe0A3BIHKM.
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Signal. OpieHToBaHWN Ha koH}igeHUIVHICTE MeceHAXep i3 Wndpy-
BaHHSAM MOBifOM/EHb.

«» Discord. KpoccnnatdopmHuin MeceHaxXep, SKUIA NiATPUMYE MUTTEBUIA

™

L

]

06MiH NOBIAOMNEHHAMM, FONOCOBI A3BiHKW Ta BigeokoHbepeHLii. BiH
NpU3HaYeHWI 419 CNiNKYBaHHA y CNiflbHOTax Ta rpynax, MonynspHui
cepes reiMepiB Ta iHLWIWX CNiAbHOT, AKi 06'€4HYIOTHCA 3a iHTepecamu.

Skype. Knacuunnin meceHgxep Big Microsoft gns ronocosux i Bigeo-
A3BiHKiB, KOH$pepeHLUjin Ta 06MiHY TEKCTOBYVIMU NOBIA0MAEHHSMM.

WeChat. Kutancbkmin 6araTodyHKLUiOHaNbHUA MeCeHAXep, Lo
o6'efHYE CninkyBaHHs, nnatexi Ta iHTerpauito i3 cepeicamu. Okpim
TOro, BiH TakoX BMKOHYE GYHKLI coLliaNbHOI Mepexi, HaAaE MOXAu-
BiCTb 3aMOBJIeHHSs IXi | 6araTo iHwWworo.

Slack. MeceHaxep ans komaHAHOI po6oTu, NonNynspHUIA y 6isHec
cepegoBuLLi, 3o0kpemMa B [T-komnaHisax.

iMessage. BéygoBaHuii meceHaxep Ansa npuctpois Apple, wo iHTe-
rpyeTbes i3 cepeicom SMS-rnoBigoMneHs | Hagae LWNPOKi MynbTUMe-
AinHI MoxnwusocTi. MonynspHuia y Cnonyderux LLtatax Amepuku.

B YkpaiHi HaibinbLu nonynsipHMU (Ha MOMEHT CTBOPEHHS MiApPYy4YHMKa)
e Telegram, Viber Ta Facebook Messenger uepes ixHto 3pyuHicTb Ta iHTe-
rpawito 3 foKanbHUMU cepBicaMmi.

o

MeceHaxep — L K/liEHT-cepBepHa nporpama. 3acToCyHoK, AKUM TU KO-
pucTyeLwcsa Ans 06MiHY MOBIAOMIEHHSMU, € KJIEHMCLKOK NPOrpamMoto.
MoBifomMneHHA 3 Hel HagXOAUTb Ha CepBep MeceHjXepa B iHTepHe-
Ti, AKUN Nepejae Moro KNiEHTCLKIN Nporpami agpecata, Koau Ta Hagi-
wne 3annT. Ha cepeepi NoBigoMAeHHs MOXYTb 36epiratucs 6inbl yu
MeHLL TPUBaNWI 4ac, 3aNeXHO Bij TOro, AKUA came MeceH/AXep BUKo-
PUCTOBYETBCS, Yy MAATHOMY 4l 6E3KOLUTOBHOMY PeXuMi, Yu MicTUTb
NnoBi4oMNeHHs BknageHi dainm Towo.

OpVH 061iKoBUIA 3anMc KOpUCTyBa4a MOXHa BUKOPUCTOBYBATU B Kiflb-
KOX KJIIEHTCbKMX Mporpamax, Hanpuknag, Ha pisHux npuctposax. Mpu-
nycTuMo, TV 0bMiHIoBaBCs / 0bMiHtOBanacs NoBifOMAEHHAMM 3a A4OMo-
MOTO NPUCTPOIO A | B Lieil 4ac He KopuUCTyBaBcs / He KopucTyBanacs
npucTpoem B. Koam Tn 3anycTuLl KAiEHTCbKY Mporpamy Ha npuctpoi B,
ycsl nepenucka, CTBOpeHa 3a Aomnomorato npuctpoto A, Mae 6yTu 3aBaH-
TaxeHa i3 cepsepa Ta BigobpaxeHa Ha npucTpoi B. Llell npoLec HasuBa-
ETbCHA CUHXPOHI3AYIEH.
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3a AKUMU KpuTepiamu cnig o6upaTm MmeceHgXXep?

Mig vac Bbopy meceHaxepa NoTpibHO BpaxyBaTu Taki dakTopu:

» Obunpain MmeceHAXep 3 PyHKLiIMM Ge3nekn: HackpisHe WndpyBaHHS,
ABodakTopHa ayTeHTUdIKaLisa abo iHLWi HaailiHi 3acobu 3axucTy.

» Po3rnsaHb, aki dyHKLUii To6i MoTpibHi: ronocosi Ta Bige0A3BiHKK, 06MiH
paiinamm, MOXNVBICTb CTBOPEHHS FPyMNoBKX YaTiB TOLLO.

« [li3Halcs, NpoTsarom sikoro Yacy 36epiratoTbCs MoBifoOMNeHHS i3 BKaa-
AeHUMU daiinamu Ta 6e3 HX Ha cepBepi MeceHaxXepa.

¢ [Nepesip, un NigTPUMye MeceHAXep BCi NaaTdopmu, Ha SKUX TV nna-
HYELLl AOT0 BUKOPUCTOBYBAaTK (MOBINBHI Ta cTauioHapHiI).

« lNolwupeHicTb MeceHAXepa cepes APY3iB Ta 3HANOMUX TaKoX Moxe
By TV BaX/IMBOO, OCKiINbKY Lie CMPOCTUTL CriIKyBaHHS.

€ pesepBHe Ko niroBaHHA B Mece HAMKE i'ﬁi'-}t.?

ﬂ,em(i MeceHaxepw (Hanpuknag, WhatsApp) aBTomMaTMyHO CTBOPIOOTH
pe3epBHi Konil YaTiB i MybTUMeEia Yepes NesHi MPOMIXKK Yacy (wo-
AHS, WOTUXHA). bekanwn 36epiraloTbca y XMapHUX cepBicax, Takmx K
Google Drive ana Android a6o iCloud gna npuctpois Apple. Akwo Tu
BCTaHOB/IOELL MeceHkep Ha HOBWI MPUCTpili abo nepeBCTaHOBIIOELL
nporpamy, BiH 3anporoHye BiAHOBUTW TBOI AaHi 3 pe3epBHoI Konil. Pe-
rynsipHe CTBOPEHHS pe3epBHMX KOMili — Lie MPOoCTUI | HagiHWiA cnoci6
YHUKHYTU HEeMpUEMHOCTER, MOB'A3aHNX i3 BTpaTO AaHMX.

lllo Take gBodaKkTOopHa ayTeHTUPiKaLia (2FA)?

Lle MeTog 3axmcTy 06/1ikoBUX 3aMNCiB, AKNI AOAAE LLe OAMH piBeHb besne-
kv 4o npouecy Bxoay. OkpiMm BBeAEHHS Napos, KOpUCTyBay Mae NigTeep-
AWTY cBOto 0coby 3a fornomoroto Apyroro daktopa — A0AATKOBOMO KOAY,
KU HAACWNAETLCA abo reHepyeThCs iHWWM crnocobom. Ak npautoe 2FA?

Mepwuin pakTop: T BBOAWLL CBiil 3BUYAAHWIA Napob.

Apyruid ¢pakTop: CucteMa 3annTye JoAaTKOBE MiATBEpPAXEHHS. Lie Moxe
by T

* Kog i3 SMS abo enekTpOHHOI NOWTW;

* OAHOPa30BWI KOA i3 MporpamMmu-ayTeHTUiKaTopa;

+ HioMeTpuuHi gaHi (Big6MTOK NanbLs, po3nisHaBaHHSA 06114Ys);

o GiI3NUHNA KNtOY Besnekn.

Lo TaKe uaT

HINX !u"‘p?h”?"‘f‘?\

A)Kepax Ta couianb-

UaT-60TV — Ue nporpamu, siki iMiTyr0Tb NHOACEKE CMiNKYyBaHHS, CTBOPHO-
UM aBTOMaTUYHI BiAMOBIAl Ha MOBIZOMNEHHA KOPUCTYBaYiB | 3a3BMYan
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iHTerpyroTbcst B nonynspHi meceHgxepun (Telegram, Viber, Facebook
Messenger) abo BebcanTn. Y MeceHAXepax Ta coujanbHUX Mepexax
BOHW MpaLoloTb SK BipTyanbHi CNiBPO3MOBHUKW, Hajatoun iHGopma-
Liito, BUKOHYOUW 3aBAaHHs abo po3Baxaroun KopucTysadis. BoHn mo-
XYTb ByTV HanalwToBaHi Ha NeBHi cLeHapii B3aemogii abo BMKOpUCTOBY-
BaTW WUTYYHWUI iHTeNeKT AN 6inblU ckAagHUX KOMYHiKaLil.
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UaT-60T aHanisye BBeAEHWNI TeKCT abo ronoc 3a AOMOMOro anropuTMiB
06pobku npupogHoi moeu (Natural Language Processing, NLP) i Bignosi-
Aa€ 3a3ganerige NnigroToeneHUMK ¢ppaszamim abo reHepye BiANOBI4j, AKLLO
BVKOPWCTOBYE LUTYYHWIA iHTenekT. [pocTi yaT-60Tn NpautoroTe 3a BU-
3HaUeHUMW cLieHapiaMy, TOAl 9K CKNafHili, ocHaLleHi WTYYHUM iHTe-
NeKToM, 3ZlaTHi HaBYaTUCA Ta MOKpaLLlyBaTy i3 4acoM CBOK B3aEMOJI0.

IBHAITbLCA YaT-60TU 3i WTYYHMM IHTENEKTOM Big, :
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(1)

UaT-60TK 3i LUTYYHUM iHTENEeKTOM BUKOPUCTOBYIOTb afiropUTMK MaLl H-
HOro HaB4YaHHA Ta 06pobKN MPUPOAHOI MOBU ANSA PO3YMIHHS Ta reHe-
pyBaHHS 6inblU CKNaAHUX Ta KOHTEKCTHO-3aneXHKWX Bignosigei. BoHn
3aTHI HaBYaTWCS 3 NoNepesHiX B3aEMOZi Ta aganTyBaTnCcs A0 CTUIO
CninKyBaHHA KOpUCTyBaya. 3BMyaliHi 4aT-60TM HaTOMICTb AitoTb 3a 3a-
34anerigb BU3HaYe€HUMY CLEHapiaMUn Ta MatoTb 06MeXeHi MOXJIVBOCTI
pearyBaHHS.

MEPEBIP CEBE 3HAHHS — CTBOPEHHS — B/TACHI 1Y MKV
T 1. Lo Take cMHXpOHI3aLLifl | B IKUX BUMaZKaxX BOHA BUKOHYETLCS?

Lt 2. Po3pobu cueHapiii gns 4yaT-60Ta, SKMIA MOXE AOMOMOTTU Y BUKO-
HaHHi AOMaLUHiX 3aBAaHb (Hanpuknag, nosiCHUTA NOHATTS 3 iH-
dopmatuki). 3a MOXAMBOCTI CTBOPK YaT-60T 3rigHO i3 cLeHapiem
3a gonomoroto cepeicy Chatfuel.

o) 3. BusHay, aKi PYHKLI CydacHNX MeceH/kepiB HallkopUCHiLLi AnA Ha-
BUYaHHS Ta pob0oTu, MOsICHW CBill BUBIp.
4. MNosicHW, AK LUTYYHWI iHTeNeKT y yaT-6oTax posLUpHoE iXHi MOXAn-
BOCTI. OnuLn NpUHLMNM poboTn Takmx 4aT-boTiB.
5. Yu mornm 6 knieHTCbKi MporpaMm MeceHAXepiB 06MiHoBaTLCS MO-

BiJOMAeHHSAMU HanpsMy, 6e3 BKoprcTaHHS cepBepa? SKLLo Tak, To
fAKi NepeBaru Ta HeZ0ANiku Mana 6 Taka cxema poboTy MeceH Axepa?
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Attribute Error

' Ty BUKNWKaELW MeTo/J 06'eKTa
© HENpaBWIbLHOIo TUMNY

. SyntaxError

. T 3a6yB NOCTaBWUTM NanKW HaBKOO
psiaKa

v 3abyB NOCTaBUTK ABOKPAMKy
! B KiHUi if/for/def

'~ Pi3Ha KinbKicTb BigKpUTUX | 3aKpU-

| TX AYXOK Y BUpasi

»

» TypeError

; Ty Hamaraeucs 3acTocyBatun
oneparop Ao 06'ekTa
HEMPAaBMIbHOIO TUNY

. Indentation

O6'eKT, AKWIA, Ha TBOIO AYMKY,
Ma€ 3Ha4eHHs, HacnpasAi
He iHiLianizoBaHUK

TV BUK/IMKAELL METOA/GYHKLUIIO 3 He-
MPaBW/IbHO KiNbKICTIO apryMeHTiB

' Error

TV BUKOPMCTOBYELL OAHOYACHO
npo6inu i Tabynawii

Tvi 3p0bu1B HeoAHaKOBWIA BiACTYN
Y Pi3HWUX pAjkax bnoka

ANTOPUTM A1, AKLLO

W.
AKAA TAN NOMUNKIA
( BUWHWKaE y Tebe? ¢
< ' Traceback '

-5 Lle noBiZOMAEHHA He Mpo NOMWUAKY,
. anpo micue Ti 3HaxoAxeHHs (Nig Yac Bu-
KJIMKIB SIKUX METOAIB BOHA Tpanuiacs)

NamekError

’

. T NpunycTMBCA NOMUNKA Y Ha3Bi
- GYHKUIT UM MeToRy

T 3a6yB iIMNOPTYBAaTV MOAY/b

TV BUKOPUCTOBYELL 3MiHHY, He MPUCBO-

5 IBLUW T HIIKOTO 3HaYe HHS

. TBil4 K04 BUKOPUCTOBYE 3MiHHY
3a MexXamu i BUAUMOCTI

TBIl KOA BUKAMUKAE $yHKLIO A0 Ti
OrofoWeHHs

Ty HAMara&Lw cd BUBECTW TEKCT,
ane He B39B(na) Moro B nanku

+ |OError

7 Tu Hamaraewcs BIAKPUTW ¢pain, E
AKOro He icHYye i

_tkinter.TclError: ... no such file
or directory ;

Ay

®ain MantoHKa He MiCTUTBCSA B nanLi
nporpamu abo 3a BkasaHnM ANA HbOro
LLNAXOM



KOoA4 MICTUTb MOMWAKW

l Crapt

PYHKLiA He 3MiHIOE 3Ha4eHH:A 3MiHHOI

. LLo6 y pyHKLii 38epTaTACA A0 3MIHHOI,

' BU3Ha4eHoi 30BHi ¢pyHKLi, Tpeba BKkasaTy
;

]

iM'51 LLi€T 3MIHHOT nicns komaHawy global

fl BUBOAKY ManioHOK,
ane BiH He Bilo6paXKaeThbCA

~2.  MOXN1BO, TV Oro BUBOAMLL 38 MEXaMu
nonotHa. MNepe.ip kOOpPAMHATY

“Tn oTpumyeL
noBigoMAeHHs
 Mpo NOMUAKY? .~

I
* Ywcno, wo mae 6yTn Apobom,
. BUXOAWUTb HyneMm, y Python 2
T ginnL wini YmMcna 3amicTb YmUcen
g | 3 Mnnasato4oto komoto. Nepetsopu
“BukopumcToByeL ™ . 4ucna Ha float
umknn abo posra- |
. NyXeHHs if? _~~

1O e

- p—- -

.

_____________________ e

[Ba uncna He € piBHUMMY,
Xoua MatoTb 6yTun

Ty NOPIBHIOELL 3HaYEHHA
PI3HNX TUNIB — Hanpuknag,
ymcno 3 Tekctom (if 3=="3")

Mporpama He BUKOHYE HiIKVX Ail,
Xoua mana b6

MoxnuBo, Nporpama 3alukaunacs.
HanuacTiwwe ue 6yBa€, AKLLO yMOBa LUKy
while BrKoHy€eTbCA 3aBX AN

CknajeHa yMoBa CrpaBAXy-
ETbCS He TOA|, konm Tpeba

MopsAAoK BUKOHaHHS CKNaz0-
BMX YMOBW HenpasuabHUIA;
AOAAW AYXKW B YMOBY

LMK, LU0 BUKOPMCTOBYE GYHKLIitO range,
MPOMNYCKa€ OCTaHHE 3HaUYeHHA

PyHKLiS range NponycKae OCTaHHE
3HaYeHHS; 36iNbll MOro Ha OAUHNLKD
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