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1. NMpusHaveHHsa NMK Tepwm VII

MporpamHui 3acid «[lporpamHo-meToanyHUM komnnekc Tepm VI nigTpumkm
NpakTUYHOI HaBYanbHOI MatemaTtuyHoi gisneHocTi” (MMK Tepm) npusHayeHo Anst BUKO-
PUCTaHHA Ha ypokax anrebpu B 7 knaci 3aranbHOOCBITHBOI LUKOMUW, @ TakoX BYMTENAMM
MaTeMaTuku - Npy NigroToBUi A0 NPOBEAEHHS YPOKiB, CAMOCTIMHUX ab0 KOHTPONbHUX
pOGIT, YYHAMM — NPU BUKOHAHHS AOMALLHIX 3aBAaHb.

NMMK Tepm npmn3sHayeHoO NepLl 3a BCe AS151 BAKOPUCTAHHS HA NPaKTUYHUX 3aHATTAX 3
anrebpu B 7 knaci. NMMK BcebGiyHO nigTpUMye NPaKTUYHY AiSnbHICTb YYHIB Ta BUMTENIB,
Hagawum M OgHOYacHO HeobxigHy iHGOpMaUilo HaBYanbHOrO Ta AOBIOHMKOBOro
xapaktepy. OCHOBHOK TEXHOSOrE poO3B'sA3aHHA anrebpaiyHnx 3agavy € pPiBHOCUIIbHI
MaTtemaTuyHi nepeTBOpeHHA. 3 uiei Toukn 3opy NMMK Tepm € cuctemoro KOMM'toTEPHOIT
anrebpw.

OcHoBHUM Buag pobotn kopuctyBadya B [IMK — po3B’sisyBaHHA MaTeMaTU4HOI
3apaui. Xig po3B’si3aHHA € NOCMIQOBHICTIO KPOKIB, HA KOXXHOMY 3 SIKUX KOPUCTYyBay BUKOHYE
Aesike NepeTBOPEHHS MaTeMaTU4HOro BMpasy - MOAESN MaTemaTuMyHOl 3agadvi. Takum
YMHOM, OCHOBaHMM nporpamHuMm mogynem NMMK Tepm € Cepedosuuie po3e’si3aHHS.
OcCHOBHI QyHKUIT LUbOro MoOAynsi - nepeBipka MpaBUibHOCTI NEepeTBOPEHb, BUKOHAHUX
KopucTtyBayeM, abo aBTOMATU4YHE BUKOHAHHS NEPETBOPEHHSA MO KOMaHAi KOpuCTyBaya.
MMepenik NpunycTMMMX NepeTBOpeHb NpeacTaBneHnin y nporpaMmHoMy moayni [JoeioOHuk,
3BiKM KOPUCTYyBa4y Ha KOXHOMY Kpoui Bnbupae notpibHe nepeTBopeHHs. PenaryBaHHS i
NnepeTBOPEHHA MaTeMaTUYHUX BUPA3iB NiATPUMYKOE cneuianizoBaHuin mMamemamuyHul
pedakmop.

Ixepenom 3agavy € 3adayHuk — nporpamHuin moaynb MK Tepm, B sikomy
npeacraBneHi BCi TMNW 3agad, AKi MOXHa pO3B’d3yBaTW B CepefoBULLI PO3B’A3aHHS.
BupiweHi i po3s'asyBaHi 3agadi 36epiraloTbCsl B 30LWIUTI KOPUCTYBaYa, KM NpeacTaBrieHo
nporpamHum moaynem 3owum. lNepenideHi mogyni NMK Ge3nocepeHbo MNiagTPUMYOTh
npouec po3B’a3yBaHHs 3agadi.

Baxnueum mogynem NMMK Tepm € HasyanbHul nocibHuk (Hadari- nocibHUK). Y
NOCiGHUKY NpeacTaBreHO HaBYyarbHUA TeOpeTUYHUI MaTepian. Buknaa uboro martepiany
AOMNOBHIOETLCHA CUCTEMOIO BMpaB AN cCaMonepeBipKku, Sika peanisoBaHa B nNporpaMmHoOMY
moayni Bnpaeu. KoxHa BnpaBa — Lie 3aBAaHHA Ha YCHE PO3B’A3yBaHHSA NPOCTUX 3a4ay Ha
3agaHy Temy. [porpama nepesipsie NpaBUIbHICTb BigNOBIAI, HAAAaHOT KOPUCTYBAYEM.

HapewTi, MK Tepm Hagae kopuctyBayeBi Tak Ha3vBaHi MaTeMaTUYHi IHCTPYMEHTU
— nporpamHi moayni Po3e’sisyeay i [padpiku. [NporpamHuin mogynb Po3s’asyBay
npu3Ha4YeHo An9 aBTOMATUYHOrO PO3B’A3aHHA anredpalyHux 3agad, siki BMBYalOTbCS B
Kypci anebpn 7-ro knacy 3aranbHOOCBITHbOI LWKoNW. [lMporpamHuii moaynb [padoiku
npu3HadYeHo Ons po3B’sA3aHHsA 3adad Ha nobyaoBy rpadikiB. 3okpema, 3acobamu LbOoro
NporpamMHOro mMogynsa KopuctyBad mae 3mory OyaoyBaTu Ha OeKapTOBIN MAOLWMHI TOYKM,
npsMi Ta BUpiLLYyBaTX 3a4a4di Ha TOYKU Ta NPAMI.

PoboTta kopucTtyBada B cucTemi nepcoHidikoBaHa. Moaynb [llepcoHigpikauisi
npuaHadeHo Ans peectpadii kopuctyBaya B [MMK KoXHUI 3 KOpUCTyBadiB Mae BiacHUi
3owunT.

KopuctyBad MK Tepm mae 3mory obpatu ogHy 3 TpbOx poboumx MoB —
YKpaiHCbKY, POCICbKy ab0 aHrmincbKy.

[ns Toro, wob KopuctyBaTnca nporpamHux 3acobom, HeobXxigHi cneujianbHi 3HaHHS
Ta BMIiHHA KOpUCTyBaya MepCOHanbHOro Komm'ioTepa (anapaTHe obnagHaHHg) Ta
onepauinHoi cuctemm Windows 98 abo 2000 B 06ca3i onepatopa: BMiHHS KOpUCTyBaTUCSA
OCHOBHUMWU iHTEPdECHMMM 3acobamMn: MEHIO, BIKHAMM TOLLO.
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Kpim Toro, HeobxigHi:

e 3HaHHA N 6, N.8 IHCTPYKLUIl 3 iIHCTanAUil Ta ekcnnyarauil;
e 3HAHHSA AaAHOI IHCTPYKLiT B MOBHOMY 06CA3i;

BMIHHS npauoBaT B TEKCTOBOMY peaaKkTopi;

CneuianbHi 3HaHHA BIgNOBIOHMX TEM 3 Kypcy anrebpu 7 knacy, fKi y4Hi MalTb
OMNaHoBYBAaTM B MPOLECI BUKOPUCTaAHHS AaHOro NporpamMHoro 3acoby.



2. 3anyck nporpamMmHoro 3aco6y

lMporpama 3anyckaetbcs, 9K i yci gogaTtkm Windows, 3 ronoBHoro meHw abo i3
3aCTOCYBaHHSM SPIIUKY.

IM’a nporpamu — TepM.

KSU - 200«
L

Mpo nporpamy

HasuanbHuit NociGHNK K
\ [TporpamHo-meToHUHAI KoMNAEKC
NIATPHMKH NPAKTHYHOT HOBYQNBLHOT

maremariyHoi pisnbrocri. Bepeia
3agayHunk _ il ’
[oBiaHuk \
3owwmt — - _ 5

Cepeposuuie -
PO3B’sI3aHHs! Poss’szyBay Mpadikm

Puc 2.1 3aranbHun Burnag ronosHoil cTopiHkm MNMMK.
Mpwn 3anycky BiOKPMBAETLCA rofioBHa cTopiHka (rosioBHe BikHO) MNMMK, Ha sikin kopucTyBau:
e 34iNCHI0E NepcoHigikaLito.
e Bubupae moBy, skoto BiH Byae npautoBaTth (YKpaiHCbKa, pOCicbKa, aHrnincbka).
e Bunbupae Ton mogynb, 3 Akoro BiH noynHae poboty. Moayni NMMK:
= CepefosuLLe pO3B’A3aHHS.
= 3agaydHuKk.
= HaB4yanbHUN NOCIGHNK.
= 3oLwwurT.
= Po3B’asyBau.
= [pacpikn.

= [loBigHuK.

Opepxye posigky npo nporpamy (MMK Tepm).

Buxogutb i3 NMMK.
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2.1 MM «lMepcoHicpikania»

dyHkUia «[NepcoHicikauia» ana kopuctyBada o3Hadae obpaHHA CBOro eksemMnnapy
3ownTty. BoHa 34iMCHIOETBCA KOPUCTYBaA4YeM MPU KOXXHOMY no4vaTtky ceaHcy pobotu 3 NMMK
Tepm.

2.1.1 BubGip nepcoHicikoBaHOro eksemnnsapa sowmra

HatucHite Ha  kHONKy  [lepcoHipikauiss.  Bigkpuetbca  gianorosBe  BIiKHO
lNepcoHigpikauis, B HboMy posTawoBaHi nona Knac, Kopucmysady i 3owum. HaTUCHITb Ha
TPUKYTHY KHONKY cripasa Bia nons Knac. BigkpueTbcs cnucok knacis. HaTucHiTe Ha Hanvc,
wo signosigae Bawomy knacy. lNone Knac 3anoBHUTLCA. HaTUCHITL HA TPUKYTHY KHOMKY
cnpasa Big nons KopuctyBad. BigkpueTbCa cCnmMcok Npi3BuLy, Y4YHIB 0GpaHoro knacy —
KOopucTyBayiB nporpamHoro 3acoby. HaTucHiTb Ha Hanuc, wo Bignosigae Bawomy
npi3suLLy. HaTUCHITL Ha TPUKYTHY KHOMKY cripasa Big nonsa 3owut. BigkpueTbcs crnmcok
HOMEpIB 30LUUTIB YYHA-KOPUCTYBada NpPOrpamHoro 3acoby. HaTucHiTb Ha Hanuc, wo
Bignoeigae Homepy obpaHoro 3owwuTa. lMone 3owuT 3anoBHUTLCA. [na 3aBeplueHHS
npoueaypu nepcoHidikauil HaTUCHITb Ha KHOMNKY BrnkoHaTtw.

2.1.2 [lopaBaHHA | BUNy4YeHHSA KnaciB, KOpMCTyBayiB Ta 30WUTIB

Bu, gk HoBum kopuctysad [NMK, maete 3mory CTBOPUTU CBIi NepCOHanbHUN
eksemnnap 3owuta abo HaBiTb HOBWUM Krac KopucTyBadiB. [ns uboro HaTUCHITb Ha
KHOMKy Pedazyeamu. BigkpueTtbca paianoroBe BiKHO Kriacu ma Kopucmyeadi. BoOHO
nodineHe Ha Tpu YacTuMHU. 3niBa po3TalloBaHi 3acobun, 3a gonomorow sAkux Bu gopaete
A0 nepeniky HOBMM Knac KOpuUCTyBadiB, abo Buny4aeTe Krnac KOpPUCTYyBaudiB 3 Mepeniky.
LleHTpanbHa 4YacTnHa mae 3acobu, 3a gonomoroto sakux Bu gogaete oo nepeniky gaHoro
Knacy HOBOro KopuctyBaya, abo Bunyyaete 3 knacy AaHoro kopuctyesada. Hapewri
npaBa YyacTuHa mae 3acobu, 3a gonomororo skux Bu gogaete oo nepeniky Bawwnx 3owuntis
HOBWI 30WNT abo BUyYaeTe 3 Nepeniky 30WunTiB 06paHni 30LLKT.

Onsa Toro, wo6 gogaTu HOBUI Knac, BBeAiTb B TEKCTOBe none Hoeui knac Hassy
Knacy i HaTUCHITb Ha KHonky "[OopaTtn”. Ha ekpaHi 3'aBUTbCA CUCTEMHe fianorose BiKHO
niaTBEePXeHHA Aail. Akwo Bun BneBHeHi B TOMy, WO AiA AoOaBaHHA nNpaBuiibHa, HAaTUCHITb
Ha kHonky [a. B nepeniky knaciB 3'dBUTbCSA HOBa Ha3Ba. [lepenik kopucTysBadiB, WO
HanexaTb [OaHOMy Kracy, Ha [AaHuMA MOMEHT € MNOPOXHIM. BigMiHUTM [il0 MOXHa,
HaTUCHYBLUM Ha KHOMKy HerT.

[Ons Toro, wob goaaTn HOBOro KOpucTyBada, BBEAiTb B TekcToBe none Hosui
KopucTyBay npi3BuLLE KOpUCTyBaya Knacy i HaTUCHITb Ha kHonky ,Jogatn”. Ha ekpaHi
3’ABUTbLCS CUCTEMHE Aianorose BIKHO MiATBEpXXeHHA Ail. Akwo Bu BNeBHeEHi B TOMYy, LLO
Ais goAaBaHHA NpaBuibHa, HAaTUCHITE Ha KHoMNKy [a. B nepeniky KopucTyBadiB 3'iBUTbCS
HoBe npissuLLe. BigMiHUTK git0 MOXXHA, HATUCHYBLUW Ha KHOMKY Her.

Ona Toro, wo® gogatm HOBWUKW 30LWUUT, BBEAiITb B TeKCToBe none HoBwur 30WwuT
HOMep 30LUNTY i HATUCHITb Ha KHONKY ,JlogaTtn”. Ha ekpaHi 3’aBUTbCS CUCTEMHE [ianorose
BIKHO niaTBepXXeHHsA Ail. Akwo Bu BNeBHeHi B TOMY, WO Ai9 OOA4aBaHHSA MNpaBusbHa,
HaTUCHITb Ha KHonky [a. B nepeniky 30WUTIB KOPUCTyBa4iB 3’sIBUTbCA HOBUW HOMEpP
owmTa. BigMiHUTK git0 MOXXHA, HATUCHYBLUW Ha KHOMKY HerT.

3ayBaxeHHs. MoBa gianoroBoro BikHa MiATBEPXXEHHS € MOBOK KOPMUCTyBaya onepauinHoi
cuctemn Windows.

[Ons Toro, wob BMNy4YnMTM 3 NeEpeniky KnaciB gaHWW KNac, KNauHiTb MULLKOK Ha
PAOOK 3 HA3BOK LbOro Kracy i HaTUCHITb Ha KHOMKy "Bunyuntn”. Ha ekpaHi 3’aButbCA
CUCTEMHE fianoroBe BIKHO MigTBEpXeHHA Ail. Akwo Bu BneBHeHi B ToMy, WO Ais
BUNTYYEHHS MpaBunbHa, HATUCHITL Ha KHoMKy [a. 3 nepeniky knaciB gaHuni knac oyge
BUITyYeHo. BigMiHMTY ito MOXXHA, HATUCHYBLUM Ha KHOMKY Her.
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Ons Toro, wob Bunyuntn 3 nepesniky KopucTyBadiB [aHe Mpi3BuLLe, KIauHITb
MULLKOK Ha PAOOK 3 Ha3BOK LUbOro npi3BULLA i HATUCHITb Ha KHOMKy "Bunydutn”. Ha
eKpaHi 3’ABUTbCA CUCTEMHE [ianorose BiKHO NiaTBEPXKeHHS Ail. AKwo By BneBHEHI B TOMYy,
WO Ais BUNYYEHHS NpaBunbHA, HATUCHITb Ha KHOMKY [a. 3 nepeniky npisBul, AaHe
npissuwe dyae sunydeHo. BigMiHUTK Ait0 MOXHa, HATUCHYBLUWM Ha KHOMKY Her.

Onsa Toro, wob Buny4nTn 3 nepeniky 30WnTiB 4aHOro KOpUcTyBada obpaHnin 30LuT,
KNnauHiTb MULLIKOKO Ha PAOOK 3 HOMEPOM LIbOro 30LWNTY | HATUCHITL Ha KHOMNKY "Bunyyntn”.
Ha ekpaHi 3’aBUTbCA CUCTEMHE AdianoroBe BiKHO MNIATBEPXEHHSA Aii. AKwo Bu BNeBHEH B
TOMY, LLO Ais BUIYyYEHHSA NpaBuiibHa, HATUCHITL Ha kHoMKy [a. 3 nepeniky 30WwunTiB gaHumn
30wuT Byae BUnNy4eHo. BiamiHnTh aito MOXHa, HAaTUCHYBLUWM Ha KHOMKY HerT.

[ns Toro, wob 3aBepwumtn poboTy Yy BikHI Knacu ma kopucmyeadi, HamucHimb Ha
kHorty OK abo Ckacysamu. KomaHpa CkacyBaTuM BUKOPUCTOBYETbCS, KOMW BCi Ail
penaryBaHHa Tpeba ckacyBatn. KomaHga OK BUKOPUCTOBYETHLCS, KONMKU 3MiHWM B neperiikax
Knacis i kopuctyBadiB Tpeba 36epertu.

3ayBaxeHHs. B paHin Bepcii nporpamHoro 3acoby He nepenbavyeHO BracHUX 3axoniB
LWOAO 3axuCTy NepCOHIhiKOBaHMX €K3eMMnspiB 30WWTIB Big HecaHKuioHoBaHWX abo
HekBanidgikoBaHMX 4in KopuctyBada. 3axmcT MoXHa 3gincHioBaTtn 3acobamm OC Windows.

2.2 BubGip moB KopuctyBa4a

Ons Toro, wob obpatn poboyy MOBY KopucTyBada, Tpeba HaATMCHITM Ha OAHYy 3
kHonkok Uk, Ru, En. Uk — ykpaiHcbka MmoBa, Ru — pociicbka MoBa, En — aHrniicbka moBa.
HaTucHiTb Ha Ty KHOMKY, sika O3Hayae oOpaHy MOBY KopucTyBada. Hanucu, gki
3'4BNATLCA B HMXHBOMY MOSi FOSIOBHOI CTOPIHKM NPU HaBeLEeHHS! BKa3iBHMKA MULLKW Ha
oavH 3 oB’ekTiB  Ha ronosHin cTopiHui NMMK 3miHATbECA — BOHM ByayThb Bigobpaxatucs
0bpaHo MOBOL.

2.3 BmnGip moayns NMK agna noganbLwoi po6otu

Onsa Toro, wo6 obpatn moaynb MNMK, B sikomy B Gaxkaete npautoBatv, HaBediTb
BKa3iBHMK MULLKM Ha BignosigHe 306paxeHHsi. 300paxeHHa obpaHoro ob’ekta cTaHe
obBeaEeHNM XKOBTOM MiHiED, a Ha3Ba 0b6paHOro moaynsa Bigo6bpPa3nTLCS B HMKHBOMY MOMi
rOSIOBHOI CTOPIHKK. Lle 306paxeHHs € KHOMKoW, Ha AKy Tpeba HaTUCHYTU, Wob BiakpuTn
obpaHuin moaynb HaTUCHITL Ha U KHOMKY. BigkpneTbca moaynb, Ha3Ba SIKOro BkasaHa B
HWXHBbOMY MOSi FONOBHOI CTOPIHKMN.

2.4 MNpo nporpamy

[ns Toro, wob oTpumaTtn JOBIAKY NporpamMHumM 3acid Ta Noro aBTopiB, HATUCHITbL Ha
KHonky lNpo nporpamy, sika pos3TalloBaHa y JliBOMY BEPXHbOMY KYTi FOSIOBHOI CTOPIHKKU Y
Burnsagi norotuny (aue. puc 1.1). BigkpneTbca BIKHO 3 TEKCTOM, WO MMABHO PYXaeTbCH

Bropy.
2.5 Buxig 3 NMMK

Ons Toro, wo6 3akiHuntn poboty B [IMK, Tpeba HATUCHYTM HaA KHOMKY,
po3TawoBaHy B NPaBoOMYy HWXHbOMY KyTi FOMIOBHOI CTOPIHKM Ha SAKiN 300paXeHO XpeCcTuK.

Buxin 3 TNMK MOXHa TakoX 34iMCHMTM 3a gonomoroi craHgaptHol gna Windows
koMbGiHauii knasiw Alt + F4.
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3. MM «HaB4YanbHWM NOCIOHUK»

3.1 3aranbHi BigoMocTi

EnexkTpoHHuin HaByanbHUin nocibHuk NMK Tepm-7 MiCTUTE HaBYanbHWUA MaTtepian 3
anrebpu ons 7-ro Knacy 3aranbHOOCBITHIX LUKiN. HaBYyanbHWi maTepian BUKNageHo B 4-x
posginax. Posginu maloTb Ha3Bu Ta HoMepu. KoxeH 3 pos3ginis MIiCTUTb Aekinbka
naparpadis. [laparpagpu Takox MarTb pos3ginv Ta Homepu. Hymepauis naparpacdis €
HaCKpI3HOI0.

EnNekTpoHHMI HaBYanbHUA MNOCIOHUK € TiNnepTeKCTOM, SKUW CTPYKTypOBaHUi
3MicTom. 3MiCT NocibHWKa NpeacTaBneHnn y niBii YacTUHI BikHa NOCiIGHMKa — noni 3MicT.
Ona Toro, wob BiaKpUTM NOTPIOHMI po3ain nocibHuka, Tpeba HAaTUCHYTU MULLIKOK Ha
BiQNOBIOHMIN pSAOK nonsa 3MICT 3 3arofioBKOM NOTPiIGHOro po3ainy. [MocibHUK BigKpUETLCS
Ha NoTpiGHOMY po3aini.

Kpim HaBirauii 3a 3MiCTOM, MOXHa KOPUCTYBaTUCHA | MOCUMAHHAMU-KIOYOBUMM
cnoBamu. NocunaHHa B NOCIGHUKY BCTAHOBMEHI SIK Ha iHWI Moro po3ainu, Knoyosi croea
BMAINEHI iHWWM KonbopoM. [nga Toro, wob nepenTn 4o po3ainy, Ha KU BKa3ye KI4oBe
cnoBo, Tpeba HaTUCHYTU MULLKOI Ha LibOMY cnoBi. [ocCiBHUK BigKpUETHCA Ha NOTPiIGHOMY
po3gini. NMoganbLwi BIgOMOCTI NpO HaBirawito No TeKCTy nocibHuka Bu moxeTte oTpumaTtun B
n. 3.2.2.

MpakTn4HO KOXHWI 3 naparpacdiB 3aBepLUyeETbCA OAHiEl0 abo Kinbkoma BnpaBamMmu
AnNs caMmonepeBipkn 3HaHb. [1epeBipKy 3HaHb 34IMCHIOE crewianbHU NporpamMHUin Moay b
Brnipasu. Ons Toro, wob npuctynutn 4o po3B’a3aHHsA Bnpasu, Tpeba HAaTUCHYTU Ha KHOMKY
lNepesip cebe. PoboTa 3 1M Bnpasu onmcaHo B po3aini 4 aHol iHCTPYKLUT.

3.2 PyHKuii MM «HaB4anbHMU NOCIGHUK»
3.2.1 ®yHKuia «Daun»

Onsa Toro, wo6 3aBepwntn poboTy 3 HaB4anbHMM MNOCiIGHMKOM, Tpeba BUKOHATK
komaHay Padin/euxid abo HaTuCcHYTW knaBiwi Alt+F4.

3.2.2 PdyHKuUifa «HaBirauis»

Bubupatoun HoBumn po3agin nocibHnka no 3micty abo KM4yoBOMY CrOBY,
KOpuCTyBay BigKpMBae HOBWUW po3ain nocibHuka. [Ona Toro, wob noBepHyTMCcA OO TOro
po3aginy, 3 akoro BiH 3pobuB Len BMbip, Tpeba BnkoHaT komaHay Hasirauis/Ha3sad.

Konn Bu noBepHynucs Hasag A0 AEeSKOro posginy nocibHuka, Bu moxete 3HOBY
nepenTn TO TOro po3aainy, 3 skoro Bu wonHo noBepHynucsa Hasaa. [ns Toro, wob 3pobutn
ue, Tpeba BnkoHaTn KomaHay Hasirauis/Brieped.

Takmm 4umHOM, KOpuCTyBa4y MOCIGHMKA CTBOPKOE LWNSX Hasirauii no posginam
nocibHunka. Kpokn Ha ubOoMy LUNSXY BUKOHYHOTbCA koMaHgamu Hasag, Bnepea. KomaHga
Hasizauis/OHosumu Bngansie 3 nam’sti NociOHMKa cTapuii WNSX | CTBOPIHOE HOBMI LUMISIX, B
SKOMY L& HEMAE XXOOHOro KPOKY.

3.2.3 PyHKUiA «IHCTPYyMEeHTU»

OyHKUIA  «IHCTPyMEHTM» npu3HadeHa [ONa  BIOKPUTTA NporpaMmHuX  Moaysis
Poag’asyBay Ta ["padcikn.

Ons toro, wob Bigkputn MM Po3B’sisyBay, HAaTUCHITb Ha KHOMKy Po3e’a3dyBady. B
oKkpemoMmy BikHi BigkpneTbcsa MMM Po3s’sasysau.

[ns Toro, wob Bigkputn MM [padikn, HaTUCHITL Ha kHonky [padikn. B okpemomy
BikHi BigkpueTbes MM Mpadpikn.
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3.2.4 ®yHKuia «lpo nporpamy»

Ona Toro, wob oTpumaTn iHOpMaUilo Npo Bepcilo Ta aBTOPIB MPOrpamMHOro
MOAYJIS, HATUCHITb Ha KHOMKy [Ipo npozpamy. BiokpUeETbCA BIKHO NOBIOOMIIEHHA 3
BKa3aHoto iHbopmaui€eto.

3.2.5 DyHKuia «lMepeBip cebe»

Ansa Toro, wob npucTynuTn OO po3B’dA3aHHA obpaHoi Bnpasu, Tpeba HaTUCHYTU Ha
kHomnKy MepeBip cebe. B okpemomy BikHi Bigkpuetbca MM Bnpasu. PoboTa 3 M Bnpasu
OonucaHo B po3aini 4 AaHol iHCTPYKUIT.
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4. MM «BnpaBu»

MporpamHmn Mmogynb BripaBum npusHayeHo OnsA nepeBipkn BMiHHS 3aCTOCOBYBaATU
anrebpaiyHi nepeTBOPEHHS NpU PO3B’sA3aHHi anrebpaiyHnx npuknagie.
4.1 3aranbHi BigoMocTi

KoxHa BnpaBa — Ue 3aBAaHHA Ha yCHe pO3B’si3yBaHHA NPOCTUX 3aJad Ha 3ajaHy
Temy. BnpaBa cknagaetbcs 3 TpbOX npuknagis. Li npuknagm obupatoTbCs BUNALKOBUM
4YMHOM 3i 36ipHMKa BNpaB Ta BUBOASATLCS Yy Nosie BNpaBu BikHa Nporpamu.

BI'IDaBM {[ml
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Puc. 4.1 BikHo MM Bnpasu 3 npuvknagammn-ymoBamun BrpaBu Ha CrPOLLEHHS.

BikHo MM Bnpasu mictuTb rosie ernpasu, rose rpukiady Ta kHorky OK. KoxeH 3
TPbOX MNPUKNagiB, sKi CknagawTb BMApaBy, Mae CBOE rosie eidnoeidi Ta cuaHarl
npasusnbHOCMI BigNoBiAl, SKMA 300paxeHo y Burngagi ceitnodopy. B noni Bignosigi
KOpUCTyBa4, KOPUCTYHOUMCb MaTemMaTUYHUM pegaktopom (aue. po3gin 11 gadoi
IHCTPYKUIiT), BBOOUTb BIAMNOBIAb A0 KOXHOro 3 TpbOX Npuknagis Bnpasu. Ona Toro, wob
nepeBipMTM NPaBUNbHICTb PO3B’A3aHHA, Tpeba HaTUCHYTM Ha KHonky OK abo BukoHaTm
komaHgy Bripasu/lepesiputu (n. 4.2.2.1).

4.1.1 MNepeBipKka npaBuUNbLHOCTI BignosBiAi

[Mporpama nepesBipsie NpaBWNbHICTL BIAMOBIQI, HadaHOl KOpUCTyBadeM. HAKLWO
BiAMNOBIAb NpaBurbHa, CUrHan npaBuUibHOCTI — 3eneHnn. AKLWO BiaNoBiAb HenpaBubHa (3
MaTeMaTUYHOI TOYKM 30pYy) CUrHam nNPaBUIIbHOCTI — KpacHWA. SAKWwo X Bignosigb 3
MaTemMaTUYHOT TOYKM 30pY NpaBusbHa, ane il MOXHa LWe CNpoCTUTU, CUrHan npaBuSibHOCTI
XoBTuin. [Insa Toro, wob onoMorTi KopucTyBady B o6paHHi npaBunibHOI hopMu BignoBigi,
npaBuiibHe Po3B’si3aHHS OAHOrO NPUKaay 3 KOXHOI BNpaBu HaZaeTbCs Y Nosi npuknagy.
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Ton dakT, Wo BnpaBy nepeBipeHo, BigobpaxaeTbCa MNOBIAOMMEHHAM ,Bripasu
nepesipeHo” y cneuiaribHOMY BikHI MOBIJOMIEHb.

Akwo peski 3 nNpuknagiB po3B’si3aHi  HENPaBWUIIbHO, KOpPUCTyBay Mae 3MOry
NOBTOPHO BBECTU BIiAMOBIAb Ta NOBTOPUTU NEPEBIPKY. TakMM YMHOM, KOPUCTYBay MOXe
BUNPaBMATU CBOI NOMWUITKM HEOAHOPAa30BO.
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Puc. 4.2 PesynbTaTt nepesipkn BNpasu Ha CrPOLLEHHS.

Akwo BignoBigb OAHIET 3 BNpaB MICTUTb  CUHTAKCU4HY MNOMMUIKY, TOBTO
MaTeMaTuyHa (popmyna 3anucaHa 3 MOpYLUEHHAMMU MpaBun 3anucy (opmyn, Ha ekpaH
Oyae BMBeLEHO BiKHO MOBIAOMMEHHS:

E_ x|

EiANoEiAE ENPAE MICTHTE CHHTAKCHHHY NOMANKY

4.2 ®yHKuii MM «BnpaBu»
4.2.1 ®yHKuia «dann»

Ons Toro, wob6 3aBepwutn poboty 3 MM Bnpasu, Tpeba BuKOHaATU KOMaHAy
®aln/euxio abo HaTUCHyTU KnaBiwwi Alt+F4.

4.2.2 dyHKUia «BnpaBu»

Onsa Toro, wo6 nepesipUTM NPaBUIbHICTb BUKPOHAHHS BrpaBu, MOXHa HATUCHYTU
Ha KHonky [NepesBipnTn.
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4.2.2.1 KomaHaa NoBToputHn

[ns Toro, wob NoBTOPUTM BUKOHAHHS BMpaBu 3 4aHOI TEMM 3 iHLUMMW NPUKIagamu,
Tpeba BukoHaTn komaHay Mosemopumu. B noni Bnpasu BigobpasaTbCa HOBI TPy NpUKnagu.
3ayBaxuMmo, WO OesKi 3 MpuKnagiB nNpy HaTUCKaAHHAX Ha KHOMKy [MOBTOPUTU MOXYTb
NnoBTOPIOBaTUCS.

4.2.3 ®dyHKUia «Mpo nporpamy»

Ona Toro, wob oTpumaTtn iHOpPMAaUilD NPO BEpPCito Ta aBTOPIB NPOrpamMHoOro
MOAYNHA, HaTUCHITb Ha KHorky [lpo nporpamy. BigkpneTbcsi BIKHO MOBIOOMMEHHA 3
BKa3aHoo iHpopmauieto.

17



5. MM «3agavyHuk»

MM 3agayvHuk npusHaveHo ans 36epexxeHHs 3agady, SKi KOpUcTyBay MoXxe po3B’a3y-
BaTn B CepeoBuLLi pO3B’A3aHHS.

5.1 3aranbHi BigoMocTi

3apayHuk MK Tepm MicTuTb HaByanbHi 3agadi 3 anrebpm gna 7-ro knacy
3arasibHOOCBITHIX LUKiSl. HaByanbHi 3agadi 3rpynosaHo B 6-Tu poaginax. Posginv maroTtb
Ha3BM Ta Homepu. KoxeH 3 po3ainiB MiCTUTb Aekinbka naparpadis. lNaparpadgpu Takox
MalTb Ha3Bu Ta HoMepu. Hymepauis naparpadiB € BHYTPILWHLOK MO BiAHOLWEHHK A0
poaainy. lNepwi M'atb po3ainis MICTATb 3agadi Ans po3B’A3aHHA Mig Yac NpPakTUYHUX
3aHATb abo camMOCTIMHOI foMalHbOI poboTn. OcTaHHIn (6-1in) po3ain MICTUTL 3aBOaHHS
KOHTPOMbHUX pOBIT ANA TemMaTU4HMX aTecTauin. 3agadi MOXHa NOAINUTX Ha ABi rpynu —
anrebpaiyHi 3agavi Ta TekcToBi 3agadi. KoxHa 3ajayva mae cBii Homep. Hymepauis
anrebpaiyHnx 3agay noaeiviHa. Hymepauia TekcToBmx 3agad 3BuyvariHa. Hymepauis 3agad
nepwux N'aTn po3ainie € HackpisHow. Homep 3agadi TemaTMyHMX aTecTauin CKnagaeTbes
3 HOMepy aTecTauii, HoMepy BapiaHTa Ta HoOMepa 3ajaudi y UboMy BapiaHTi.

3afaqyHnK € TrinepTeKCTOM, SIKMA CTPYKTYpOBaHMKA 3MIiCTOM. 3MICT noCiGHMKa
npeacTaBneHnn y nieinl YacTuHi BikHa 3agadHuka — noni 3mict. [ns Toro, wob BigkpuTu
noTpibHMn po3ain Ta naparpad 3agadHuka, Tpeba HAaTMCHYTM MULLKOK Ha BignoBigHWM
paaok nonst 3MicT 3 3aronioBKOM MOTpibHOro po3giny abo naparpady. [locibHuk
BiAKPMETBLCA Ha NoTpiGHOMY po3aini abo naparpadi.

lMopganbLwi BiAOMOCTI MPO HaBgirawito No TeKCTy 3afjayHnka MOXHa 3HanTv B n. 5.2.2.
5.2 PyHkuii MM «3agavyHunk»
5.2.1 DyHKuUil «Danny»

Ons Toro, wob 3aBepwutn poboty 3 M 3agayHuk, Tpeba BMKOHATM KOMaHAy
daliin/euxio abo HaTucHyTW knasii Alt+F4.

5.2.2 PyHKuUia «HaBirauisa»

Bubupatoun HoBui po3ain 3agavHuka Mo 3MiCTy, KOpUCTyBay BigKpMBAaE HOBUM
po3gin 3agayvHuka. [Jns Toro, wob noBepHyTUCS 4O TOro po3Ainy, 3 AKOro BiH 3pobuB Lewn
BMbip, Tpeba BMkoHaTK kKomaHay Haeirauis/Hasad.

Konn Bun noBepHynucs Hasag [0 Aeskoro po3aainy 3agjadHuka, Bu moxete 3HOBY
nepenTn TO TOro po3ainy, 3 skoro Bu WwonHo nosepHynucsa Hasag. Ans Toro, wob 3pobuTu
ue, Tpeba BnkoHaTn komaHay Hasirauis/Briepeo.

Taknm 4mHOM, KopucTyBad 3ajadHuKa CTBOPKE LINAX HaBgirauil no posginam
nocibHuka. Kpokn Ha uboMy LUNSAXY BUMKOHYOTbCA kKOManHgamun Hasag, Bnepea. KomaHga
Hasieauiss/OHosumu Bngansie 3 nam’ati [TM ctapuin Wwnax i CTBOPOE HOBUM LUNAX, B IKOMY
LLile HeMae XXOOHOro KPOKY.

5.2.3 DyHKUiA «IHCTPYMEHTU»

OyHKUiA  «IHCTpyMeHTM» npu3HavyeHa [ANa  BIiOAKPUTTS MNporpamMHUMX  Moaynis
PosBs’asysay Ta ['padiiku.

Ona Toro, wob Bigkputn MM Po3B’a3yBay, HaTUCHITL Ha KHOMKy Po3s’sdyBady. B
oKkpemoMy BikHi BigkpueTbca MM Po3e’asyBad.

Ons Toro, wob Bigkputn MM [paddikn, HaTUCHITL Ha kHoMKy [pacbikn. B okpemomy
BikHi BigkpueTbca MM ["padiku.
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5.2.4 ®yHkuia «lpo nporpamy»

Ona Toro, wob oTpumaTn iHOpMaUilo NpPo Bepcilo Ta aBTOPIB MPOrpamMHOro
MOAYJIS, HATUCHITb Ha KHOMKy [Ipo npozpamy. BiokpUeETbCA BIKHO NOBIOOMIIEHHA 3
BKa3aHoto iHbopmaui€eto.

Ons Toro, wo® npucTtynutn A0 po3B’sA3aHHA obpaHoi 3agadi B CepenoBulli
po3B’A3aHHs, Tpeba HaTUCHYTU Ha KHOMKYy Po3B’a3yBaTtu, dka po3TalloBaHa 6ins KoxHOI 3
3agadv 3agadvHuka. Bigkpmetbes ronosHe BikHO MM CepegoBulle po3B’dA3aHHA 3 YMOBOH
obpaHoi 3agadi, Wo po3TawloBaHa B Nosli yMOBW.
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6. MM «3owunt»

[MporpamHui Moaynb 30WKUT € OCHOBHUM [OKYMEHTOM KopucTyBaya (ydHs).
Mpouenypy CTBOPEHHA HOBOro 3owuTta onucaHo B n. 2.1.1. [Npouenypy BuaaneHHs
30LIMTY onncaHo a n.2.2.2.

6.1 3aranbHi BigoMocTi

B 3owmwuTi 36epiraloTbCa BCi 3agadi, BMpILLEHI Y4HEM 3a AOMNOMOroK cepenoBuLLa
pO3B’A3aHHsA 3ada4y. 3agavya € OCHOBHUM JOKYMEHTOM, L0 pedaryeTbCs KopucTtyBadem B
CepepnoBuLi po3B’sa3aHHsA. 3agadi 36epiraloTbCa 30WNTI Y CTPYKTYpPOBAHOMY BUrNA4i - NO
memam i ypokam. KoxkHa Tema Moxe MICTUTU Aekinbka YpoKiB. YPOK, y CBOK Yepry , Moxe
cknagaTtuca 3 gekinbka 3agad. CTpykTypa 3owuTa 306paxaeTbcs y BUMMALI AepeBa B
NiBIN YacTUHI 3oWwKnTa — Nosni 3MIcCT.

HoBy 3agayvy y 3ownt MOXHa 3anmcatu, npautotodi y CepenoBuili po3B’si3aHHS
komaHgoto 36epeamu e 3owumi (ove n.8.2.1). Buganutu 3agady 3 3omMTa HEMOXIUBO.

KoxHa 3agada B 30WWMTI Ma€e HaCTYrMHY CTPYKTYpY:
3apaya <Homep 3agaui >
<dopmMynioBaHHA YMOBU 3agadi >
Po3B’si3aHHA
<Xig po3B’'sA3aHHA 3agadi >
BignoBigb: <Bignosigp (SKWO BOHa NOCTaBfEHA YYHEM)>.
=] Sowwr - 9-r-Merpos H.-1. == x|

Dain  IHCTpyreHTH  JdomaMora

[]

- PiBHAHHA
1-Poze'AHHA 3203y

- Theme_3

H-npoba

H-MNpota

H- Pell eHu e ypagH eHMiA

Tema : 3agadi Ha PiBHAHHA

Ypok 1

(Ex]

B 3anava 19

i'gc‘;‘:f"“” SH) Y kowuxy byno s 2 pasu meruie sbnyk, Hix y swuky. flicns moeo, 8Kk 3 KOWUKa
].pa3n$neiﬁe,4& ot | EPEKNENTU & myuxk 10 sbnyk, y swuky X cmano 6 5 pasie binbuie, HDK ¥ KOWUKY.
0. CTeneni Ckinbku 26ryk 6y10 8 KOWUKY?

t-Cpadgpika
RIS Po3B'A3aHHA
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[
[
[E
[
[
[
[

Crradeno pisHRHHS
(x-10)*5=2*x+10

flepemsopumo supasz. Ompumaeno:

3*x=60
Yunokum obe vacmu pasexcimea Ha qucrno. Monydun:
Mone 3micT x=20
Pous'mypary
/|
Sagaua 35 Mone 3apaui
fIpu AKOMY SHAUEHHI

K | ]

Pwuc 6.1 3aranbHun surnag MM 3ownT.
3ayBaXeHHs

B paHin Bepcii nporpamHoro 3acoby y 3owwuTi He 36epiratoTbesa rpaddiuHi NobyayBaHHS, SiKi iNOCTPYIOTH PO3B'A3aHHS
CUCTEMM NiHINHWX PiBHSHB rpadliyHMM Cnocobom.

20



6.2 Hagirauis y noni 3micTt
6.2.1 BuGip temu

Ons Toro wob obpatn ogHy 3 Tem 3owwwmTa, Tpeba HATUCHYTU MULLKOK Ha Ha3Bi
BignoBigHii Temn B noni 3micT. Bubuparoum temy 3agayHuka no 3MmiCTy, KOpMCTyBad
BigKkpmBae y noni 3agavi amict uiel Temun. B noni 3agavi BiH MOXe 3a AOMNOMOIOK CMYXKN
NPOKPYTKM NPOAUBUTUCA 3MICT BCiX YPOKIB 06paHOi TeMn 3agadHuka.

6.2.2 Bnbip ypoka

Onsa Toro, wo6 B noni 3agayi 3anuwMnmca nuwe 3agadi 4aHoro ypoka, noTpibHo
PO3KPUTU 3MICT TEMU, KnalyBLUM MWULLKOK Ha KHOMNLUi 3 ro3Ha4dkow .+, 3niBa Big Ha3su
Temn. B nepeniky ypokiB, SKui BigKpueTbCs, Tpeba HaTUCHYTU MULLKOK Ha obpaHomy
ypoui. B noni 3agayi 3anuwatbcs 3agadi nuwe obpaHoro ypoka. No3Hadka Ha KHoMui
3MiHUTBCA Ha 3HaK , — ,.. [ns Toro, Wwob 3HOBY nepenTtn oo nepernsagy BCiei Temun, Tpeba
HaTUCHYTU MULLIKOKO Ha KHOMLUi 3 NO3HA4YKolo ,, - ”. [Nepenik ypokiB 3ropHETbLCS.

6.2.3 BuGip 3apavi

Ons Toro, wo6 B noni 3agavi 3anuwmnuca nuwe obpaHa 3agadva 3 4aHOro ypoka,
NOTPIGHO PO3KPUTM 3MICT ypOKa, KnauyBLUM MULLKOK Ha KHOMUi 3 NO3HA4Ko ,+,, 3niBa Big
Ha3BW ypoka. B nepeniky 3agad, sikum BigKpueTbCA, Tpeba HaTUCHYTM MULLIKOK Ha Has3Bi
obpaHoi 3agavi. B noni 3agayi 3anuwmntbca nuwe usa 3agada. [Mo3Hadka Ha KHoMui
3MiHMTbCS Ha 3HakK , — ,[ns Toro, wob 3HOBY NepenTn 40 nepernsigy BCbOro ypoka, Tpeba
HaTUCHYTU MULLIKOKO Ha KHOMUi 3 NO3HAa4Kolo ,, - ”. Nepenik 3agay 3ropHeTbLCA.

6.3 PyHkuii MM «3ownT»
6.3.1 ®yHKuia «Dann»

Ons Toro, wob 3aBepwutn poboty 3 M 3owwut, Tpeba BUMKOHATU KOMaHAy
daliin/euxio abo HaTucHyTW knasiwi Alt+F4.

6.3.2 PyHKUiA «IHCTPYMEHTU»

OyHKUia  HCTpyMEHTW” npu3HayeHO ANns  BiAKPUTTA  NporpamMHUMX  MoAynis
Poag’asyBay Ta ['padiiku.

Ons toro, wob Bigkputn MM Po3B’sisyBay, HAaTUCHITb Ha KHOMKy Po3e’a3yBady. B
oKkpemoMmy BikHi BigkpneTbcsa MMM Po3s’sasysau.

[ns Toro, wob Bigkputn MM [paddikn, HaTUCHITL Ha kHonky [padikn. B okpemomy
BikHi BigkpueTbes MM Mpadpikn.
6.3.3 dyHKuia «po nporpamy»

Ons Toro, wob6 oTpumaTtu iHdopmauilo Npo Bepcito Ta aBTOpPIB MNpPOrpamHOro

MOAYJNIs, HATUCHITb Ha KHoOMKy [Ipo npozpamy. BiokpueTbCA BIKHO NOBIOOMITIEHHA 3
BKa3aHoo iHbopmaui€eto.

6.4 PyHKuUia «Po3B’A3yBaTU»

3apava, ska 6yna 36epexeHa y 30WWUTI, ane He po3B’sA3aHa [0 KiHus (To6To
BiAMOBIAb Ha sIKy KOPMUCTyBayeM He AaHo), Moxe OyTu ekcnopTtoBaHa B Cepedosuwie
po38’g3aHHSA ONA Noganblloro po3s’a3aHHda. [Ona uboro HeobXigHO HATUCHYTU Ha KHOMKY
«PoaB’asyBatny, WO po3TawloBaHa nicns KoXHOI 3agavi. 3agadvy 6yae nepegaHo go MM
Cepedosuue po3e’sa3aHHS.

Akwo 3agady po3B’A3aHO | A0 Hel HadaHo BignoBidb, KHOMKa Po3e’sizysamu
BiOCYTHS.
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7. MM «[doBigHUK»

7.1 3aranbHi BigoMocTi

MporpamHuin  Moaynb  [OBIiAHWK MICTUTb MNOBHUW nMepenik [A0BiOOK 3  TuUX
nepeTBOpPEHb, $Ki aKTUBHO BUKOPUCTOBYE KOPUCTYBa4, PO3B’A3YHOUM 3aJady B pPeXuMmi
aBTOMaTM3aUii KPOKYy poO3B'A3aHHA Ta 3MiwaHoMy pexumi (amB n.8.2.1). B pexumi
nepeBipknU NPaBUbHOCTI KPOKY po3B’dA3aHHA [JOBIAHWK MOXHa BUKOPUCTOBYBATM MAacUBHO
— NPOCTO AN Toro, Wob 3ragatv Ty Yu iHWY opmyny.

[Ons 6inbw cMcteMaTnyHOro 03HaAMOMIIEHHS 3i CTPYKTYpOK Ta 3mictom [loBigHuKa,
NOro MoXxHa BigkpmBaTtu 3 ronoBHoT cTopiHkM NMMK Tepm.

[oBigkn cuctematn3oBaHO y posfinax Ta nigposginax. KoxHa 3 JoBigOK MICTUTb
Taky iHdpopmauito:
MepeTBOpEHHSA: Ha3Ba NEPETBOPEHHS.

TeKcT: KOMeHTap [O MepeTBOPEHHS, SKUA BUBOOAUTBCHA Yy TEKCTOBUW PSAOOK Xoay
PO3B’A3aHHS Ha KOXXHOMY KPOLii.

AK ue 3pobuTU: CcTUCna IHCTPYKLiS NpO NOpsSAoK BUKOHAHHA MNepeTBOpeHHA (ail) npwm
aKTMBHIN poboTi 3 [loBiAHNKOM.

MaTtemaTuyHe NOSACHEHHA: [OOBidKA, sika MICTUTb MNOACHEHHSA LWOA4O BUMKOPUCTAHHA
nepeTBOPEHHS NMpY PO3B’A3aHHI 3agadi.

Hwxye HaBegeHo noBHMKM 3micT [JoBigHWMKA.

7.2 3micT goBigHUKA

7.2.1 Po3pgin NpaBuna nepeTBOpeHHs Yncen
7.2.1.1 Nigpo3ain ®opmu 3anucy umcen

7.2.1.1.1 NepeTBOpeHHA: [NepeTBOPUTM Y 3BMYANHWIA/3MIiLLaHNA Opid.

TekcT: NepeTBOopuMO Apid:

Ak ue 3pobutu: Buginutn yncno. Bubpatn HeobxigHy Aito. HaTucHytv kHonky BukoHatw.
MaTtemaTuyHe nNOACHEHHA: 3MiwaHun Apid MOXHa NepeTBOPUTU Ha HenpaBWUITbHUN
3BuyanHum api6. Lle HeoOxigHO Ans BMKOHaHHA apudMETUYHMX Ak Hag apobamw.
HenpaBunbHuin 3BMYanHUM Opid MoOXHa nepeTBopuTM Ha 3miwaHun Apib. Lle pobnaTts,
Hanpuvknaga, 4ns BU3Ha4YeHHs Linoi YacTuHn apooby.

7.2.1.1.2 NepeTBOpeHHA: [MpmBecTn gpib 0O cTaHAapTHOro BUrNaay

TekcT: NMpnBeagemo Apid oo craHgapTHOro BUrAsAy:

Ak ue 3pobutu: Buginutn yncno. BubpaTtn nepetBopeHHs. HaTUCHYTN KHOMKY BukoHaTw.
A6o0 [IBi4i HATUCHYTU MULLIKOO Ha apody.

MatemaTtuyHe nosicHeHHA: [pi6 npuBegeHw [0 CTaHOAPTHOrO BUrNAA4Y, SKWO BiH
HEeCKOpoYyBaHM Ta WOro 3HaMEHHWK - fogaTtHe uucno. [lpeacrtaBneHHs gpoby B
CTaHOapTHOMY BUrNAAi € eanHuMm. Tomy Opobu pekoMeHAYeTbCA NPUBOAUTUM OO0 TaKoro
BUMNAAY.

7.2.1.1.3 MNepeTBOpeHHA: [lepeTBOPUTUN Y AECATKOBE YNCNO/3BNYaHUA Opi6

TekcT: NepeTBOpMMO Apib:

Ak ye 3pobuTu: Buginutn ymucno. BubpaTtn nepetBopeHHs. HaTUCHYyTK KHONKy BukoHaTtw.
MatemaTuyHe nOsICHEHHA: 3Bu4aiHMi abo 3miwaHui apib MOXHa 3anucatn sk
AecAaTkoBun nepiognyHnin api6b. Haenaku, gecatkoBuin Apib i AeCATKOBMA MNepPiognyHUn
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Apib MmoxHa 3anucaTtu gk 3BuyanHmi apid. Lli nepeTBopeHHs HeOOXiaHi ANns BUKOHAHHS Ain
Hag opiGHMUMK Yncnamum.

7.2.1.2 Nippo3ain MNepeTBOpeHHA yncen

7.2.1.2.1 NepeTBOpeHHSA: NpeacraBntn y BUrNsAi CyMu/pi3HOCTI

TekcT: NpeacraBnmo vncrno y Burnaai cymu (pisHocti). OTpumaemo:

Ak ue 3pobutn: Buainutn yucno. Beectn Bupas-cymy abo pisHicTb. HaTuCHyTn KHOMKyY
BukoHnaTtu.

MaTemMaTu4yHe NOSACHEHHA: YMCro MOXHa npencTaBUTU Yy BUMSAI Cymum abo pi3HOCTI
yncen. lHoai ue HeobXiaHO ANSA BUKOHAHHA NEPEeTBOPEHb.

7.2.1.2.2 NepeTBOpeHHA: PO3KracTn Ha MHOXHUKN

TekcT: Po3knagemo Ha MHOXHMKN. OTpUMaemo:

Ak ue 3poobutun: Buginutm umcno. Bubpatu gito. Beectn Bupas-gobytok. HatucHyTm
KHonky BukoHaTtw.

MaTtemaTtuyHe nNOSAICHEHHA: YMcno MoxHa npeactaBuTn y Burnagi gobyTky yucen-
CMiBMHOXHWKIB, TOOTO pO3KNacTM Ha MHOXHUKK. Lle 4Yacto HeoOxigHO ANs BMKOHAHHS
nepeTBOPEHD.

7.2.1.2.3 NepeTBOpeHHsA: [peacraBntn y BUrNsAi CTENEHIO

TekcT: BukoHaemo nepeTBopeHHs Yncno-creniib. OTpumMmaemo:

Ak ue 3pobuTn: Buginutn yncno (cteniib). Bubpatu gito. Beectn Bupas-creniHb, piBHUN
LUbOMY 4ncny (4mcno). HatucHyTn kHonky BukoHaTw.

MaTtemaTtnyHe nosicHeHHA: Yucno iHOAI MOXHa npeacTaBuTW y BUrMSAAi cteneHo. Lle
HeobXigHO ONA BWMKOHAHHA nepeTBopeHb. HaBnaku, 4yacto noTpebyeTbcs oB6uUnCnNTM
cTeniHb yncna. Lle Takox HeobxigHO AN BUKOHAHHS NepeTBOPEHb.

7.2.1.2.4 NepeTBOpeHHs: [1peacraBuTtn y BUrnaai BigHoOWEHHS

TekcT: MNpegcraBumMo Yncno y Burngagi BigHoweHHs Yncen. OTpumaemo:

Ak ue 3pobuTun: Buginutn uncno. Bubpatun gito. Beectn Bupas-BigHoOWEHHA. HaTuCcHyTH
KHOMKy BukoHaTw.

MaTtemaTuyHe NOSACHEHHSA: YMCro MOXHa npeacTaBuTU y BUMSAI BIAHOLWIEHHS OBOX
yncen. e iHoai HeobxigHO ANA BUKOHAHHS NepPeTBOPEHD.

7.2.2 Pozgin NpaBuna 3amiHu 3MiHHOI
7.2.2.1 Nigpo3ain 3amiHa BUpa3y 3MiHHOI

7.2.2.1.1 NepeTBOpeHHSA: [M03HA4YNTN BUpa3 3MIHHOO

TekcT: No3HauMmo BMpas y gyxkax HOBOI 3MiHHOI. OTpuMaemo:

AK ue 3pobuTn: Buainutn Bupas, KnauyHyBLWKN Ha OyXui. BBecTu iM'a 3miHHOI. HaTucHyTH
KHonky BukoHaTtw.

MaTemaTu4yHe NOSICHeHHS: |HOAi y BMpasi HeOBXiAHO 3aMiHUTK MOro YacTuHy (nigsupas)
HOBOK 3MiHHOL. ToAi BUpa3 NepeTBOPHETLCA Y PIBHOCUIBHY CUCTEMY.

7.2.2.1.2 NepeTBOpeHHs: [ligcTaBuTh BMpas 3amiCTb 3MiHHOI

Ak ue 3pobutn: [IBivi HATUCHYTM Ha 3MiHHIN. ABO [lepeTArHyTM MULLKOK 3MiHHY 3
PIBHOCTI, sika NnpeACcTaBnse Il 3Ha4YEHHS Ha 3MiHHY, SIKy NOTPIGHO 3aMiHUTMW.

MaTemMaTu4yHe NOSICHEeHHA: FAKLIO paHiwe aesknin Bupas 0yB NO3HAYEHUA 3MIHHO, LIEN
BMPa3 MOXHa BigHOBUTU, TOOTO NiACTaBUTU 3aMiCTb L€l 3MIHHOI BMpa3 - 1l 3HAaYEHHS.
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7.2.2.1.3 NepeTBOpeHHA: HagaTn 3aMiHHIN 3HAYEHHS

TekcT: Hapamo 3MiHHin 3Ha4YeHHA

Ak ue 3pobutn: Buginutn 3miHHy. Bubpatu gito. BeBectn uucnose abo anredpaivyHe
3HaveHHs. HaTucHyTn KHonky BukoHaTw.

MaTemaTu4yHe NOSAICHEHHSA: B aesknx 3agadyax 3MmiHHIM BUpa3dy Tpeba Hagaty YMcnoBoro
abo anrebpaivyHoro 3Ha4YeHHs.

7.2.3 Po3pin NepeTBOpEeHHA BMpasiB
7.2.3.1 Nigpo3ain CnonyyHi 3aKkoHU

7.2.3.1.1 NepeTBOpeHHSA: PosrpynysaTu

TekcT: Po3srpynyemo Bupas, po3kpmBLIK ayxku. OTpuMaemo:

AK ue 3podbuTn: [IBiNi HATUCHYTW NO TOMY 3HaAKy onepauii y Bupasi, KM cToiTb 6ins
[AYXKOK.

MaTtemaTtnyHe nosicHeHHA: Po3rpynyBatM Bupas - O03HA4Ya€E pPO3KPUTU  OYXKKMU,
3acTocyBaBLUM CMOMYYHUIN 3aKOH J0AaBaHHS.

7.2.3.1.2 NepeTBOpeHHA: PosrpynysaTtn gobyTtok

TekcT: Posrpynyemo Bupas, po3kpusLUn OyXKkn. OTprmaemo:

K ue 3pobuTun: [1Bi4i HATUCHYTN Ha 3HAKY MHOXEHHS, SIKUI CTOITb BiNs Ay»XOK.
MaTtemaTtuyHe nosicHeHHA: PoarpynyBatm p[Oo0OyTOK - O3Hayae pPO3KPUTUM  OYXKKM,
3aCTOCyBaBLUWN CMOMYYHUIN 3aKOH MHOXEHHS.

7.2.3.1.3 NepeTBOpEHHA: 3rpynyBaTn CNiBMHOXHUKN

TekeT: 3rpynyemMo CniBMHOXHUKW. OTpUMaemo:

Ak ue 3pobuTtn: Buainutn Ti CNiBMHOXHWUKKM, SAKi NOTPiGHO 3rpynyBatn. Bubpatm gito.
HaTtucHyTn kHonky BukoHaTw.

MaTemaTuyHe NOAAICHeHHA: [Anda Toro, wob BMAINUTK Kinbka CNiBMHOXHWKIB A0BYTKY, X
OepyTb y OyXku, TOBTO rpynytoTb. 3rpynyBatv CHIBMHOXHWKM O3Ha4ae 3acTocyBaTu
CMONy4YHUI 3aKOH MHOXEHHS.

7.2.3.1.4 NMepeTBOpEHHA: 3rpynyBaTtu

TekcT: 3rpynyemo Bupasu, B3ABLUK iX y AyxXkn. OTpuMaemo:

7K ue 3pobutn: Buginutn TOoM BUpa3, SKMA HeobXxigHO 3rpynyBaTtu. Bubpatu gito.
HaTtucHyT Ha KHonKy BukoHaTw.

MaTemaTu4yHe NOsiCHeHHA: [1ns Toro, wob BMAINMTK Kinbka godaHKiB cymu, ix 6epyTb y
AYXKW, TOBTO rpynytoTb. 3rpynyBaTu LOAAHKM O3HA4ya€ 3acTocyBaTW CMOMYYHWUA 3aKOH
AoOaBaHHS.

7.2.3.2 Nigpo3ain MNMepemiwyBanbHi 3aKOHU

7.2.3.2.1 MNepeTBOpeHHSA: epecTtaBnTn A04aHKN/CNIBMHOXHUKN

TekcT: NepectaBuMo gogaHkm abo cniBMHOXHUKK. OTpMMaEMO:

Ak ue 3podbuTtn: Buginutn cymy abo pisHicTb (4o6yTOK), KNauHyBLIM Ha 3HaKy onepaLii.
O6paTtn pgito. HatucHytn kHonky BwukoHatn. ABo Buginutn pogaHok (CniBMHOXHMK).
MepeTAarHyTV MULLIKOIO Ha iHWe Micue B cyMi (BoByTKy) i BignycTuTu.

MaTtemaTtnyHe nosicHeHHA: [lepecTaBUTM OOOaHKM - O3HA4Yae 3acTocyBaTu
nepemiwlyBanbHUA  3aKoH JodaBaHHsA. [lepectaBuTM  CMIBMHOXHWKM - O3HaA4vae
3acTocyBaTu nepemillyBanbHUN 3aKOH MHOXEHHS.
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7.2.3.3 Nigpo3ain CnpoLieHHs

7.2.3.3.1 NepeTBOpPEHHSA: 3aMIHUTUN OiNEHHA MHOXEHHAM

TekcT: 3aMiHMMO AINEHHS HA YMCIIO MHOXEHHSM Ha 3BOPOTHE MoMy Yncno. OTpnmaemo:
AK ue 3pobuTK: [IBivi HATUCHYTU Ha 3HAKY AiNeHHS.

MatemaTtuyHe nosicHeHHA: [lineHHs BMpasy Ha 4YMCMO MOXHa 3aMiHUTU MHOXEHHSM
LUbOro BMUpasy Ha Y1cro, 3BOPOTHE AifIbHUKOBI.

7.2.3.3.2 NepeTBOpeHHA: CNpocTnTH

TekcT: Cnpoctumo Bupas. OTpnmaemo:

Ak ue 3pobuTn: [1Bidi HATUCHYTM MULLKOIO Ha FONIOBHOMY 3HaKy onepadil.

MaTtemaTuyHe nosicHeHHs: CnpocTuTn BMpas - 3Ha4YUTb 3pobuTK 1oro Ginblu NPOCTUM,
TakuUM, SKUA MICTUTb MEHLLY KiflbKiCTb 3HaKiB ornepadin.

7.2.3.3.3 NepeTBOpEHHSA: B3aeMHO 3HNWLNTH

TekcT: B3aeMHO 3HULLMMO JOAAHKU 3 NPOTUMNEXHUMU 3HaKamn. OTpUMaemo:

Ak ue 3pobuTtn: [Bi4i HATUCHYTM Ha ronoBHOMY 3Haky onepauii A6o Buainutn gogaHok.
[MepeTAarHyTy NOro MULLKOKO Ha NPOTUNEXHUA 32 3HAKOM JOA4aHOK i BiANyCTUTM.
MaTemMaTuyHe NoOsiICHEHHA: [1pOTUNEXHi 3a 3HAKOM O0LaHKM MOXHa B3AEMHO 3HULLIUTW.
Lle - oauH i3 cnocobiB crnpoLyeHHst BUpasy.

7.2.3.4 Nigpo3ain Po3noginbynm 3akoH

7.2.3.4.1 NepeTBOpPEHHSA: PO3KPUTU OYXKKM

TekeT: Poskpuemo gyxku. OTpnmaemo:

Ak ue 3pobuTu: [Bidi HAaTUCHYTU Ha ronoBHOMY 3Haky onepauii A6o Buainutn supas.
O6paTu gito. HaTuCHyTK KHONKY BrkoHaTw.

MaTemMaTuyHe NOSICHEHHS: PO3KpUTTA OyXXOK J03BOSIEHE PO3MOAiNbYMM 3aKOHOM.

7.2.3.4.1 MNepeTBOpEHHSA: [puBecTn NoaibHI

TekcT: NpnBegemo nogibHi. OTpnmaemo:

7K ue 3pobuTu: [IBidi HATUCHYTM Ha rofloBHOMY 3HaKy onepauii Abo Buainutn Bupas.
Bubpatu gito. HatucHytn kHonky BukoHaTu. ABo Buginutun oguH 3 nofibHux Bupasis.
[MepeTarHyTX MOro MULLKOK Ha NoAibHUM nomy Bupas i BignyCcTuTu.

MaTtemMaTtuyHe nosicHeHHA: [lofibHMMKM Ha3uBalOTb BUPa3W, SKi BIAPI3HAKTLCA TifbKK
YUCNOBUM MHOXHMKOM. [lpmBedeHHs noAibHMX [O03BONIEHO PO3MNOAINbYMM  32aKOHOM.
MpuBeaeHHsA nogibHUX 4O3BOSISIE CNPOCTUTHN BUPA3.

7.2.3.4.2 MNepeTBOpPEHHSA: BMHECTUN 3a OYXKKK

TekcT: BuHecemo 3a gyXkn cninbHUn MHOXHUK. OTpMMaeMo:

AK ue 3pobutu: Buginutn Bupas (kinbka gopaHkis). Bubpatu gito. HaTUCHYTU KHOMKY
BukoHaTtu.

MaTtemaTnyHe NOSICHEHHS: BuHeceHHA CninbHOro MHOXHMKA 3a OYXKA [03BOSieHe
pO3MoAinb4yMM 3aKOHOM.

7.2.3.5 Nigpo3ain 3amiHa piBHUX

7.2.3.5.1 MNepeTBOpPEHHSA: 3amiHa PiBHUX

TekcT: 3amiHnmMo Bupas Ha piBHUN. OTpMaemo:

Ak ue 3pobutn: Buginutn Bupas, WO 3amiHeTbCA. Bubpatu gito. HatucHytm KHonky
BukoHaTtn. Beectn HoBuin Bupa3. HatucHytn Ha kHonky OK.

MaTtemaTnyHe NOAACHEHHSA: AKWO Yy BMpasi 3amiHUTM YacTuHY (nigBuMpas) Ha piBHUA,
OTPUMAEMO PIBHOCUITbHUI BUPA3.
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7.2.4 Po3pin NepeTBOpEHHA cTeneHiB

7.2.4.1 Nigpo3ain 3aranbHi NepeTBOPEHHSA CTENEHIB

7.2.4.1.1 NepeTBOpPEHHA: 3acTOCyBaTN NEPETBOPEHHS CTEMEHIO

TekcT: 3acTocyemo hopmyny nepeTBopeHHs cteneHo. OTpnmaemo:

AK ye 3pobutu: Buginutn Bupas. Bubpatu gito. HatucHytr Ha kHonky BukoHaTw.
MaTtemaTtuyHe nosicHeHHA: PopMynn - PiBHOCUINbHI NEPETBOPEHHS CTENEHIB JO3BOSIATb
nepeTBoptoBaTM BUpasn, ki MIicTATb cTeneHi. L dopmynu Bu3Ha4aloTb OCHOBHI
BNACTUBOCTI CTEMNEHHO.

7.2.4.1.2 NepeTBOpeHHA: CNpOCTUTU CTENIHb

TekcT: Cnpoctnmo cteniHb. OTpUMaemMo:

Ak ue 3pobutu: Buginutn Bupas. Bubpatu gito. HatucHyt Ha kHonKy BukoHatw.
MaTtemaTtuuHe nosicHeHHSA: [lepwa cTeniHb BUpa3y, 3a BU3HAYEHHAM, JOPIBHIOE LibOMY
Bupasy. HynboBa cTeniHb BMpasy, 3a BU3HAYEHHAM, OOpPiBHIOE oanHULI. CTeniHb oanHULI

OOPIBHIOE OAMHMUI. HaTypanbHa cTeniHb HyNo OOpiBHIOE Hynto. Bupas 3i 3Hakom ,

niagHecCeHun 0O NapHOro CTerneHr, AOPIBHIOE CTEMNEHI0 LbOoro Bupasy. Bupas 3i 3Hakom "-",

nigHECEeHU OO0 HEMapPHOro CTEMNeH, AOPIBHIOE CTEMEHIO LIbOro Bupasy, 3i 3Hakom "-".

7.2.4.2 Nippo3ain ®opmMmynn CKOPOYEHOro MHOXXEHHS

7.2.4.2.1 MNepeTBOpeHHsA: Pi3HiCTb kBagpaTiB

TekcT: 3acTtocyemo oopmyny pi3HOCTI kBagpartie. OTpumaemo:

Ak ue 3pobutu: Buginutn Bupas. Bubpatu gito. HatucHyt Ha kHonKy BukoHatw.
MaTemaTu4yHe nosicHeHHs: PopmMyrna pi3HOCTI KBagpaTiB - ogHa 3 OPMYS1 CKOPOYEHOTrO
MHOXEHHS.

7.2.4.2.2 MNepeTBOpeHHA: Ky6 cymu / pi3HOCTI
TekcT: 3acTtocyemo cpopmyny Kyby cymu (pisHocTi). OTpumaemo:
7K ue 3pobutn: Buginutn Bnpas. Bubpartu gito. HatncHyt Ha kHonky BukoHaTw.

MaTtemaTtuyHe nosicHeHHA: dopmynu KyOy cymm (pi3HOCTI) - (POPMYNM CKOPOYEHOrO
MHOXEHHS.

7.2.4.2.3 NepeTBOpeHHA: KBagpaTt cymu / pisHOCTI

TekcT: 3actocyemo popmyny kBagpaTy cymu (pidHocTi). OTpumaemo:

AK uye 3pobuTtu: Buginutu Bupas. Bubpatu gito. HatucHytv Ha kHonky BukoHaTw.
MaTtemaTtuyHe nosicHeHHA: Popmynun kBagpaTy cymu (Pi3HOCTI) - OPMYN CKOPOYEHOTO
MHOXEHHS.

7.2.4.2.4 NepeTBopeHHA: Cyma / pi3HiCTb KybiB

TekcT: 3actocyemo dpopmyny cymm (pisHOCTi) KybiB. OTprmaemo:

AK ye 3pobutu: Buginutu Bupas. Bubpatu gito. HatucHytv Ha kHonky BukoHaTw.
MaTtemaTtuyHe NOACHEHHA: PopMynn Cymum M Pi3HOCTI KyBiB - dOpMynn CKOPOYEHOrO
MHOXEHHS.

7.2.5 Pozpgin lNepeTBOpEHHA piBHOCTEN

7.2.5.1 Nigpo3ain NepeTBOpEeHHSs piBHOCTEN

7.2.5.1.1 NepeTBOpeHHSA: NepeHecT AO04aHOK Y iHLWY YaCTUHY PIBHOCTI

TekcT: NepeHecemo gogaHOK 3 OAHIET YAaCTUHM PIBHOCTI B iHWY. OTpMMaemo:

AK ue 3pobuTu: MNepeTarHyTm MULKOK BUMOpaHUA OOOAHOK B iHLWY YacTUHY PIBHOCTI Ta
BiANYCTUTMW.
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MaTtemaTu4yHe NOsiCHeHHA: [logaHOK MOXHa NepeHeCTn 3 NPOTUIIEXHUM 3HAKOM 3 OAHIET
YaCTMHM PIBHOCTI B iHWY. B pe3ynbTaTi oTpUMaeMoO PiBHOCUSbHY PIBHICTb.

7.2.5.1.2 NepeTBOpEHHA: [TOMIHATN MiCLSIMW YAaCTUHU PIBHOCTI

TekeT: NomiHAEMO MicusiMK NiBY | NpaBy YacTuUHM piBHOCTI. OTpMMaemo:

Ak ue 3pobuTn: [1Bidi HATUCHYTM NO 3HaKy PIBHOCTI.

MaTtemaTuyHe nosicHeHHs: JliBy i npaBy 4acTMHW PIBHOCTI MOXHa MiHATM Micuamun. B
pes3ynbTaTti OTPMMAEMO PIBHOCUITbHY PIBHICTb.

7.2.5.1.3 NepeTBOpEHHA: [TOMHOXNTN PIBHICTb HA YNCIIO

TekcT: [NoMHOXUMO 00MABI YaCTUHU PIBHOCTI Ha Yncno. OTpumaemo:

Ak ue 3pobuTn: BMainuTn piBHICTb, KNauHyBWM Ha 3Haky "=". Bubpatu gito. BeecTtn
ynucno. HatncHyTM Ha KHonky BukoHaTtw.

MaTtemaTtuyHe nosicHeHHA: O6mABI YaCcTVHW PIBHOCTI MOXHa PO34iNuTU abo NOMHOXUTK
Ha odHe W Te camMe 4YucCro, He piBHe Hyn. B pesynbTaTti oTpMMaeMo pPiBHOCWUITbHY
PIiBHICTb.

7.2.5.1.4 MNepeTBOpeHHA: [logaTn 0 060X YaCTMH PIBHOCTI BMpa3u
TekcT: [logamo 0o 060X YacTUH PiBHOCTI BUpas.

AK ue 3pobuTn: BuainuTu piBHICTb, KNaUHYBLUM Ha 3HaKY
BMpa3. HatucHytv Ha kHonky BukoHaTtw.

MaTtemaTtuyHe nosicHeHHA: [1o 060X YaCTUH PIBHOCTI MOXHa A4o4aTW OAMH | TOM caMui
BUpa3. B pesynbTraTti oTpMaeMo piBHOCUITbHY PIBHICTb.

. Bubpartu gito. Beectn

7.2.5.2 Nippo3ain: PiBHOCTI cTeneHiB

7.2.5.2.1 MNepeTBOpPEHHSA: 3BINLHNTUCS Bi CTEMEHIO

TekcT: 3BinbHMMOCS Big cTeneHi. OTpnmaemo:

K ue 3pobuTtn: Buainutn pisHicTb. Bubpatu gito. HatnucHytn kHonky BukoHaTu.
MaTtemaTnyHe NOSAACHEHHSA: AKWO CTeniHb BUpPa3y PIBHUW HyMNo, TO camuin Len Bupas
PIBHUA HyNt. AKWO napHi cTeneHi BupasiB piBHi, TO pPiBHI KBagpaTu UMX BUpasiB. AKLLO
HenapHi CTeneHi BMpasiB pPiBHi, TO PiBHI BMpas3w.

7.2.6 Po3pin MNepeTBOpPEHHA TOTOXHOCTEN

7.2.6.1 Nigpo3ain Ckopo4yeHHA Ha BMpa3

7.2.6.1.1 NepeTBOpeHHA: MHOXEHHS Ha BMpa3

TekcT: lNoMHOXUMO 00OMABI YaCTUHM PIBHOCTI Ha BUpPa3, HE PIBHUA TOTOXHbO HYIHO.
OTpumaemo:

Ak ue 3pobuTn: Bnainntn TOTOXHICTb, KMauHyBLUM Ha 3HaKy piBHOCTI. Bubpatm gito.
BBecTu BMpas-MHOXHUK. HaTUCHYTU Ha KHONKY BukoHaTtw.

MaTtemaTtnyHe nosicHeHHs: O6uaBi YAaCTUHU TOTOXHOCTI MOXXHa MOMHOXMWTU Ha BMpa3s, He
PiBHUI TOTOXHBLO HyI0. B pesynbTaTti oTpMMaeMo pPiBHOCUITbHY TOTOXHICTb.

7.2.6.1.2 NepeTBOpeHHA: CKOpOYEHHS Ha BMpa3

TekcT: CkopoTMO 06UMABI YaCTUHW TOTOXHOCTI Ha BUPa3, HE PIBHUA TOTOXHbLO HYIHO.
OTpumaemo:

7K ue 3pobuTtn: Buginutn ToToXHICTb. BubpaTtn gito. BBectn Bnpas, Ha SKnin CKOpouvyeMO.
HaTtucHyT Ha KHonKy BukoHaTw.

MaTtemaTtnyHe nosicHeHHA: OOMABI YAaCTUHU TOTOXHOCTI MOXXHa CKOPOTUTWU Ha BUpas3s, He
PiBHMI TOTOXHBLO HyI0. B pesynbtaTti oTpMMaeMo pPiBHOCUITbHY TOTOXHICTb.
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7.2.7 Po3gin Po3B'si3aHHA PiBHAHb

7.2.7.1 Nigpo3ain PiBHOCUNbHI NepeTBOPEHHS PiBHAHb

7.2.7.1.1 NepeTBOpeHHS: [lepeTBOPUTU PIBHAHHA Y CYKYMNHICTb PIBHAHb

TekcT: NepeTBOPUMO PIBHAHHA Y CYKYMHICTb PiBHAHb. OTpMMaeEMO:

AK uye 3pobutun: Buainutum piBHAHHA. Bubpatu gito. HatncHyt kHonky BukoHaTw.
MaTtemaTuyHe NOSICHEHHSA: AKLWO niBa YacTUHa PIBHAHHA poO3KrageHa Ha MHOXHUKK, a
npaBa 4YacTWUHaA [JOPIBHIOE HYNMNIO, Take PIBHAHHA MOXHa MepeTBOPUTU Y CYKYMHICTb
PiBHSIHb, @ NOTIM PO3B'A3aTK NOCAIAOBHO KOXHE 3 LINX PIiBHSAHb.

7.2.7.2 Nippo3ain PiBHAHHA 3 moaynaMmu

7.2.7.2.1 NepeTBOpeHHSA: HannpocTiwe piBHAHHSA 3 MOAYNAMUN

TekcT: Po3B'a3atn HannpocrTilwe piBHAHHA 3 Mogynamu. OTpumMaemo:

Ak uye 3pobuTtu: Buginutu piBHicte. Bubpatu gito. HaTucHyTM kHonky BukoHaTtw.
MaTtemaTuyHe nosicHeHHA: HannpocTiwe piBHSAHHSA, B SKOMY fiBa Ta NpaBa 4YacTUHU €
MOAYJSIIMU, MOXXHaA NepeTBOPUTU Ha CYKYMHICTb ABOX PiBHSAHb, SKi BiflbHI Big Moaynis.

7.2.7.2.2 NepeTBOpeHHSA: HannpocTiwe piBHAHHSA 3 MOAynemM

TekcT: Po3B'asaTu HavnpocTiwe piBHAHHSA 3 moayriem. OTpumaemo:

Ak ye 3pobuTtun: Buginutu piBHicte. BubpaTu gito. HaTucHyTM kHonky BukoHaTtw.
MaTemaTuyHe NOsAACHEHHA: HannpocTiwe piBHAHHA 3 MOAYNeM Ma€e ABa PO3B'A3KM, SKLLO
Noro npaeBa YacTuHa - JoJaTHe 4ucro. HamnpocTiwe piBHAHHA 3 MoAySfieM Mae OAWH
po3B'Aa30k x=0, AKLL0 MOro npasa YacTuHa - Hymnb. HannpocTiwe piBHAHHA 3 MO4YySlEM He
Ma€ pOo3B'A3KiB, SKLLO NOro npasa YacTuHa - Big'€éMHe 4YnUCro.

7.2.7.3 Nigpo3ain PiBHAHHA 3 ABOMa 3MiHHUMM

7.2.7.3.1 NMepeTBOpeHHA: OBYNCNNTU PO3B'A30K PIBHAHHS 3 4BOMa 3MiHHUMM

TekcT: 3Hangemo oanH 3 po3B'A3KIB PIBHAHHS:

Ak ue 3pobuTtn: Buginutn pisHicte. Bubpatu gito. HatucHytn kHonky BukoHatn. Beectu
3HayeHHs X. OBYMcnNUTK Ta BBECTU 3HAYEHHS Y. HaTUCHYTN KHOMKY BukoHaTw.
MaTtemMaTu4yHe NOACHEHHA: PiBHAHHA 3 ABOMa 3MiHHUMW Mae 6eaniy po3B'askis. [Ons
TOro, wWo6 3HaANUTM OOMH 3 HMX, MOTPIOHO HagaTW OAHIN 3i 3MIHHMX OOBISIbHE 3HAYEHHS,
NiACTaBUTU Lie 3HAYEHHS Y PIBHSAHHSA i OOYMCIIMTM 3HAYEHHS iHLWOI 3MiHHOI, PO3B'A3aBLUn
OTPUMaHe PIBHAHHS 3 OOHIEID 3MIHHOLO.

7.2.7.3.2 NepeTBOpPEHHSA: 3HANTN PO3B'A30K PIBHAHHA 3 4BOMA 3MiIHHUMMU

TekeT: 3Hangemo oguH 3 po3B'sA3KIB PIBHAHHS:

Ak ue 3pobutn: Buainutn pisHictb. Bubpatn gito. HatucHytn kHonky BukoHatn. Beectu
3HaYeHHs X. (BHa4YeHHS y 06YMCNIOETLCA aBTOMATUYHO) HaTUCHY TN KHONKY BrkoHaTw.
MaTtemMaTuyHe NOSAAICHEHHSA: PiBHAHHA 3 ABOMa 3MiHHUMW Mae 6eaniy pos3s'askis. [ns
TOro, wob 3HanTWU OoaMH 3 HWUX, NOTPIBHO HagaTW OOHIN 3i 3MiIHHMX OOBIfIbHE 3HAYEHHS,
NIACTaBUTU Lie 3HAYEHHS Y PIBHSAHHS i OBYMCIIUTU 3HAYEHHS iHLWOI 3MiHHOI, PO3B'A3aBLUn
OTPUMaHe PIBHAHHSA 3 OOHIE 3MIHHOHO.

7.2.8 Po3gin Po3B'si3aHHA CUCTEM pPiBHAHb

7.2.8.1 Nippo3ain MNepeTBOpeHHSA CUCTEM PIBHAHb

7.2.8.1.1 NepeTBOpeHHS: [logaBaHHSA PIBHAHb

TekcT: Jogamo niBi i npaBi YacTUHKU piBHAHb. OTpUMaemMo:

fK ue 3pobuTKU: Y3aBLIMCA 3@ 3HAK PIBHOCTI OQHOrO 3 PiBHSHb, MULLKOK MNEPETArHyTU
NOro Ha apyre piBHAHHS | BigNyCcTUTW.
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MaTtemaTuyHe NOSICHEeHHA: AKWO goaaTtu fiBi Ta NpaBi YaCTUHM OBOX PIBHAHb CUCTEMMU i
NiACTaBUTU OTPMMaHe PIBHSAHHA 3aMiCTb OOHOrO 3 UMX PiBHSAHb, OTPMMAEMO CUCTEMY,
PIBHOCUIbHY BUXiOHIN. Lle nepeTBOpEeHHA Ha3nBaloTb JO4aBaHHAM PiBHSAHb.

7.2.8.1.2 NepeTBOpeHHA: MHOXEHHS PIBHSAHHSA HA YMCIO

TekcT: [TOMHOXMMO OHE 3 pPiBHSHb HA YNCIO, SKe He JOPIBHIOE HyIM0. OTpUMaemMo:

AK ue 3pobouTU: BUOinuMTKM pPIBHAHHSA, KMauHYBLUM MULLKOK Ha MOr0 3HaKy PiBHOCTI.
Bubpatu gito. BBectn uncno. HatucHytu kHonky BukoHatw.

MaTtemaTuyHe NOACHEHHA: AKLWO NOMHOXMUTN 0OMABI YaCTUHN OAHOrO 3 PiBHAHb CUCTEMMU
Ha 4YnCro, OTPUMAEMO CUCTEMY, PIBHOCUIMBbHY BUXIOHIN. Lle nepeTBOpeHHS BUKOHYETHLCA
Ha4 OOHWUM 3 piBHAHb CUCTEMW. TOMY MOro MoXxHa 3Hantu B po3aini "lNepeTBOpeHHS
piBHOCTEN" OOBIAHWKA.

7.2.8.1.3 MNepeTBOpeHHA: EnemeHTapHe nepeTBOPEHHS PIBHAHHA

TekcT: [IOMHOXUMO OfHE 3 PIiBHAHb Ha 4YXCMO | CKMagemMo 3 ApYrMM  PIiBHSAHHAM.
OTpumaemo:

AK ue 3pobutn: Buginutn piBHAHHA, 9ke NOTPIGHO MOMHOXWUTU Ha 4Yucno. HaTtucHyTu
KHoOnKy BukoHaTn. BBectn umcno. Buginutn piBHAHHA, 3 9kMM NOTPIOHO cKnactu neplue
PIBHAHHA. HaTUCHYTN KHOMKY BukoHaTw.

MaTtemaTuyHe NOSAAICHEHHA: HKWO A0 OAHOro 3 PpIiBHAHb CUCTEMW AodaTw iHLWe,
NMOMHOXMBLUM MOro nornepegHb0 Ha 4ucno, BigMIHHE Big Hynsd, a noTtiM nigctaBuTU
pes3ynbTaT 3aMiCTb MEPLUOro PiBHAHHA, OTPUMAEMO CUCTEMY, PIBHOCUNBbHY BUXigHIN. Lle
nepeTBOPEHHSA HA3NBalOTb eflEMEHTAPHUM NEPETBOPEHHAM CUCTEMMN PIiBHSHb.

7.2.8.1.4 NepeTBOpeHHSA: BUkoveHHs 3MiHHOT

TekcT: Buknoummo 3mMiHHY 3 piBHAHHA. OTpMMaeMo:

AK ue 3pobuTn: MNepeTAarHyTm MULLKOK 3MiHHY ANS BUKMHOYEHHS 3 OOHOro PIiBHSIHHSA B
iHLLE - Ha MicLie BXOKEHHS L€l 3MIHHOI i BIgNyCTUTU KHOMKY MULLIKWA.

MaTtemaTu4yHe NOACHEHHA: AKLLO O4HE 3 PiBHSIHb CUCTEMU PO3B'A3aHE BiAHOCHO OAHIET 3i
3MIHHUX, L0 3MIHHY MOXHa BUKMHOYUTM 3 iHLWOrO PiBHAHHSA, NIACTaBMBLUM B Le PIBHHAHHSA
BUpas - 3HAYEHHS L€l 3MIHHOI.

7.2.8.1.5 MNepeTBOpEHHA: BuaaneHHs ogHOro 3 og4HaKkoBUX PiBHAHb

TekcT: Bunyunmo 3 cuctemum ogHe 3 4BOX OQHAKOBUX PiBHAHb. OTpUMaeMo:

AK ue 3pobuTtn: Buainuty piBHAHHA ONs BUNYYEHHS, KIauHYBLUW MULLKOK Ha MOro 3Haky
piBHOCTI. BubpaTu gito i HATUCHYTK KHOMKY BukoHaTw.

MaTemMaTuU4yHe NOACHEHHSA: FAKLLIO 3 CUCTEMU BUNYYUTU OAHE 3 ABOX OOHAKOBUX PiBHSHb,
B pe3ynbTaTi OTPUMAEMO PIBHOCUITbHY CUCTEMY aboO piBHSIHHS, PIBHOCUMbHE BUXIOHIN
cuUcTeMI.

7.2.9 Po3pin: NpadciyHi nobyayBaHHA

7.2.9.1 Nigpo3pin NpadivyHi no6yayBaHHA

7.2.9.1.1 NepeTBOpeHHSA: poBeCTN NPAMY Yepes ABi TOYHKM

TekcT: Yepes aBi TOYKM NpoBeAeMo npsimy.

Ak ue 3pobuTtun: Buginutn nocnigoBHo ABi Toukn. Bubpatu gito. Beectu iM's npsimol.
HaTucHyTn KHoNKy BukoHatw.

MaTemMaTuyHe NOSAACHEHHA: Yepe3 fOBi Pi3Hi TOYKM NAOLWMHN MOXHa MNPOBECTU MNpPsSMY,
NPUTOMY TiNIbKM OAHY.

7.2.9.1.2 MNepeTBOpPEHHA: 3HANTN TOUKY NEPETUHY NMPSAMUX
TekcT: 3HangemMo ToUKy NepeTuHy NpsiMmnx.
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Ak ue 3pobutn: Buainutn muwkor ABi npami. Bubpatm pgito. HaTUCHYyTM KHOMKY
BukoHaTtn. BBecTtu iM'a Toukn. HatucHyt kHonky BukoHaTtw.

MaTtemaTuyHe NOSAICHeHHA: [IBi pi3Hi NpsMi, SKi He € napanenbHMMK, NepeTUHaTbCA B
OOHIN Touyui. Akwo npami, nobyaoBaHi 3a PIBHAHHAMW CUCTEMWU JHINHUX PIBHSHD,
nepeTUHalTbCsA B OOHIM Touui, U CUCTEMaA MaeE €OUHUN pPO3B'A30K. Llen po3B'A30kK
BU3HAYaETLCA KOOPANHATAMM TOYKN NEPETUHY NPAMUX.

7.2.9.2 NMigpo3ain AHani3 rpaciyHnx nodbyayBaHb

7.2.9.2.1 NepeTBOpeHHSA: [psami napanensHi

TekcT: NMpami napanenecHi

AK ye 3pobutun: Bubpatun gito. HatncHyt kHonky BukoHaTw.

MatemaTtuyHe noACHeHHA: [IpsaMi Ha3MBalTbCA MNapanefibHUMKU, SKWO BOHUM He
nepeTuHarTbecs. AKWOo npsmi, nobygoBaHi 3a PIBHAHHAMU CUCTEMWU MiHIMHUX PIBHSHb,
naparnernbHi, cMuCTeMa pPiBHAHb HE Ma€E PO3B'A3KIB.

7.2.9.2.2 NepeTBOpeHHS: Npami cnisnagatoTb

TekcT: [pami cniBnagatoTb

Ak ue 3pobutu: Bubpatun gito. HatnucHytv kHonky BukoHatw.

MaTemaTu4yHe nosicHeHHA: [IBi npsimi, NobyaoBaHi 3a Toukamu abo 3a PIBHAHHAMU LUX
NpsSMUX, MOXYTb CniBnacTn. AKWo npami, nobyaoBaHi 3a PiBHAHHAMW CUCTEMM JiHIMHNX
PiBHSHb, CniBNagaTb, cuctema mae 6e3nivy po3B'a3kis.

7.2.9.2.3 lNepeTBOpeHHSA: [1psmi nepeTnHaTbCA B OOHIN TouL

TekcT: 3Hangemo KoopauHaTU TOYKMU:

AK ue 3pobuTtn: Buainutn TouKy, KnauyHyBLUM Ha Hel Muwkor. Bubpatu gito. HatucHytm
KHOMKy BukoHaTtw.

MaTtemMaTuyHe nosicHeHHs: [IBi NpsaMi, 9Ki He € napanesibHUMN, NepPeTUHAITLCA B OOHIN
Toyui. Akwo npami, nobygoBaHi 3@ PIBHAHHSAMW  CUCTEMM  JiHIMHMX  PIBHSAHD,
nepeTUHaKTbCA B OAHIA Touli, LA cucTeMa Mae €OuHUMKA po3B'A30K. Llen posB'asok
BM3HAYaETbCA KOOpANHATAMMN TOYKN NEPETUHY NPSAMUX.

7.2.9.3 Migpo3pin NobyaysaHHA rpadikiB pyHKLUIN

7.2.9.3.1 NepeTBOpeHHA: [lobyayBaT TOUKY 3a I KOOpANHATaMM

TekcT: 3a koopauHaTamm (X; y) nodyayemo Touky A(X; y)

AK ue 3pobutu: Buginutu napy uucen (x; y). Bubpatn gito. BBectn iMm'a Todkn. HatucHytm
KHonky BukoHaTtw.

MaTtemaTtnyHe nosicHeHHs: [lapa uucen (X; y) 3agae Ha OeKapTOBiW NIIOWMHI TOYKY 3
KoopauHatamu (X; y)

7.2.9.3.2 MNepeTBOpeHHA: [MobGyayBaTh npsimy 3a ii PiIBHAHHAM

TekcT: Nobyayemo npsimy - rpadoik NiHINHOTO PIBHAHHS.

Ak uye 3poouTU: BUOinuTK piBHSAHHSA, KNauHYBLUM MULLKOK Ha 3HaKy piBHOCTI. Bubpatu
Aito. HatncHytn kHonky BukoHaTw.

MaTtemaTuyHe NoAACHeHHSA: [ paikoM MiHIMHOIo PIBHAHHA 3 ABOMa 3MiHHUMU € npsma.

7.2.10 Po3pnin: AHani3 po3B'a3KiB 3aga4
7.2.10.1 NMigpo3ain NpadivyHnM meToa po3B'sAI3yBaHHA CUCTEM PiBHAHb

7.2.10.1.1 NepeTBOpeHHA: Cuctema He Mae PO3B'sA3KIB.
TekcT: Cuctema He mae poO3B'AA3KIB.
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Ak ue 3pobutu: [NpoaHanisyBatun rpadpiyHi nobyaysaHHsa. Bubpatu gito BignosigHoO
BapiaHTy Bignosiai. HatucHyTn kHornky BukoHaTw.

MaTemMaTuM4yHe nNOSAAICHEHHsA: AKwo npami, nobyaoBaHi 3a PIBHAHHAMW  CUCTEMM,
naparnernbHi, cMucTeMa He Ma€ po3B'A3KIB.

7.2.10.1.2 MNepeTBOpeHHA: Cuctema mae 6e3niy po3B's3kiB

TekcT: Cucrtema mae 6e3niy po3B'a3kKiB.

Ak ue 3pobutu: [MpoaHanidyBatn rpadidyHi nobyayBaHHA. BubpaTtu gito BignosigHO
BapiaHTy Bignosigi. HaTtncHyTn kHonky BukoHaTw.

MaTtemaTuyHe nOSAACHEHHA: AKWO npsAmi, nobyaoBaHi 3a pPIBHAHHAMW CUCTEMM,
cniBnagalrTb, cuctema mae 6e3niy po3B'saskiB.

7.2.10.1.3 MNepeTBopeHHA: Cnctema Mae egMHNN PO3B'A30K

TekcT: Cuctema mae egnHUM poO3B'A30K.

Ak ue 3pobutu: [NpoaHanisyBatu rpadpiyHi nobyaysaHHsa. Bubpatu gito BignosigHO
BapiaHTy Bignosiai. HatucHyTn kHornky BukoHaTw.

MaTemMaTu4yHe nNOSAACHEHHsA: HAKwo npami, nobyaoBaHi 3a pPIBHAHHAMW  CUCTEMMU,
nepeTUHaKTbLCH B OAHIN TOYLi, CMCTEMA Ma€E €OUHUN PO3B'A30K.

7.2.10.2 Migpo3agin 3apavi Ha cnpoLeHHA

7.2.10.2.1 MNMepeTBOpEHHA: Bupas cnpoLlieHo

TekcT: Bupas npyBegeHo 0o cTaH4apTHOro BUrNAQy

AK ye 3pobutun: Bubpatun gito. HatncHyt kHonky BukoHaTw.

MaTtemaTtuyHe nosicHeHHs: CnpoCTUTU BUpa3 O3Ha4yae NpMBECTM MOro A0 CTaHOapTHOro
BUrNSAY.

7.2.10.3 MNMigpo3ain 3agayi Ha 064YMCNEeHHA

7.2.10.3.1 MNepeTBOpeHHA: 3HAaYEHHS BMpa3y 064YNCEHO

TekcT: 3HayeHHs BMpa3y oB4YnCneHo.

K ue 3pobutn: Bubpartn gito. HatnucHyT kHonky BukoHaTw.

MaTtemaTtuyHe nosicHeHHs: O64YncnNTU 3Ha4vyeHHs anrebpaldHoro Bupasy npu LaHux
3HAYEHHAX OesKUX MOro 3MIHHMX O3Havae NigcTaBUTM OaHi 3HAYeHHdA y BMpa3, a NnoTiM
CAPOCTUTU OTPUMAHUIN BMpPa3.

7.2.10.4 Migpo3ain ToToXHOCTI

7.2.10.4.1 NepeTBOpeHHSA: PIiBHICTb HE € TOTOXHICTIO

TekcT: PiBHICTb HE € TOTOXHOIO.

7k ue 3pobutn: BubpaTtu pgito, BignoBigHY BapiaHTy BigMoBidi. HaTUCHYTM KHOMKY
BukoHaTn.

MaTtemaTuyHe NOSACHEHHA: PiBHICTb anrebpaiyHux BMpasiB HE € TOTOXHOW, SKLLIO
PIBHOCUITbHUMUW NEepPeTBOPEHHAMU 1T MOXHa npueecty o surmnsagy A = 0, ge A npveeaeHe
00 CTaHgapTHoro Burnsaay i sigmiHHe Big 0.

7.2.10.4.2 NepeTBOpeHHA: TOTOXHICTb AOBELEHO

TekcT: TOTOXHICTb AOBEAEHO.

7k ue 3pobuTtn: BubpaTtu pgito, BigNoBigHY BapiaHTy BigMoBidi. HaTUCHYTM KHOMKY
BukoHaTn.

MaTtemMaTuyHe nNOACHEHHA: PiBHICTb anrebpaidHnx Bupas3iB € TOTOXHOW, SKLWO
PiIBHOCUSTbHUMUW NEPETBOPEHHAMM MOr0 MOXHA NpuBeCTU 40 BUrnagy A = A.
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7.2.10.5 MNigpo3ain JliHiNHI piBHAHHA

7.2.10.5.1 NepeTBOpeHHA: PiBHAHHA Mae 6eaniy po3B'a3kiB

TekcT: PiBHHHA Mae 6e3niy po3B's3kKiB.

Ak ue 3pobutu: Bubpatm pgito, BignosigHy BapiaHTy BignoBigi. HaTUCHYTM KHOMKY
BukoHaTn.

MaTemMaTu4yHe NOSICHeHHS: JliHiNHe piBHSAHHSA 3i 3MIHHOKO X Mae 6e3niy po3B'A3KiB, AKLIO
PiBHOCUITbHUMM NEPETBOPEHHAMM MOr0 MOXHa NPMUBECTWN 0 BUMsSAy a = a.

7.2.10.5.2 NepeTBOpEHHA: PiBHSAHHA Ma€ €ANHUIN PO3B'A30K

TekcT: PiBHSIHHS Ma€e eanHNN pO3B'A30K.

Ak ue 3pobutn: Bubpatm pgio, BignoBigHy BapiaHTy BignoBigi. HaTUCHYTM KHOMKY
BukoHaTn.

MaTtemaTuyHe NOAACHEHHSA: JliHiHe PIBHSAHHSA 3i 3MIHHOK X Ma€e €OUHUIA PO3B'A30K, AKLLO
PiIBHOCUITbHUMY NEPETBOPEHHAMM MOr0 MOXHA NPUBECTU OO0 BUrNAQY X = a.

7.2.10.5.3 NepeTBOpeHHSA: PiBHSAHHA HE Ma€ pO3B'A3KiB

TekcT: PiBHAHHS HE Ma€ PO3B'A3KIB.

Ak ue 3pobutu: Bubpatm pgio, BignosigHy BapiaHTy BignoBigi. HaTUCHYTM KHOMKY
BukoHaTn.

MaTtemaTuyHe NOACHEHHA: JliHiNHE PIBHAHHSA 3i 3MIHHOK X He Mae pOo3B'A3KIB, SAKLIO
PIBHOCUNBHUMW MNEPETBOPEHHAMU MOr0 MOXHa MNPMBECTM A0 NPOTUPIYHOT YMCMOBOI
piBHOCTI a = b.

7.2.10.6 Migpo3gin Cucremu nNiHINMHNX PiBHAHb

7.2.10.6.1 NepeTBopeHHA: Cuctema mae 6e3niv po3s'a3kis

TekcT: Cuctema mae 6e3niv po3B'a3kKiB.

Ak ue 3pobutn: Bubpatm pgio, BignosigHy BapiaHTy Bignosigi. HaTUCHYTM KHOMKY
BukoHaTtn.

MaTtemaTtuyHe nosicHeHHA: CcTeMa ABOX MiHIMHUX PiBHSAHb 3 ABOMA 3MIHHUMU X | Y Mae
0e3niy po3B'A3KiB, SAKLWO PIBHOCUNBHUMK NEPETBOPEHHAMU i MOXHa NpMBECTU [0
BUMNA4Y, B SKOMY OAHE 3 piBHSHb NepeTBopunocs 6 y piBHICTb a = a, a Apyre PiBHAHHS - y
HEenNpPOTUPIYHY PIBHICTb.

7.2.10.6.2 NepeTBOpeEHHA: Cuctema He Mae PoO3B'A3KIB

TekcT: Cuctema piBHSAHb HE Ma€E pPO3B'A3KIB.

7k ue 3pobutn: BubpaTtu pgito, BignoBigHy BapiaHTy BignoBidi. HaTUCHYTM KHOMKY
BukoHaTn.

MaTtemaTtu4yHe nosicHeHHA: Cuctema OBOX NIHIMHUX PIBHAHb 3 ABOMA 3MIHHUMM X i Yy He
Ma€e pPO3B'A3KIB, AKLIO PIBHOCUMbHUMMK MEPETBOPEHHAMM 1I MOXHA NPMBECTM OO TaKOro
BUINAAY, B AKOMY OHe 3 piBHSIHb NepeTBopunocsa 6 y NpoTUPiYHY YMCIOBY PIBHICTb a = b.

7.2.10.6.3 MNepeTBOpeEHHA: Cuctema Mae €anMHUIA PO3B'sA30K

TekcT: Cuctema mae €gmMHUM poO3B'sA30K.

7k ue 3pobuTtn: BubpaTtu pgito, BignoBigHY BapiaHTy BignoBidi. HaTUCHYTM KHOMKY
BukoHaTtn.

MaTtemaTtu4yHe nosicHeHHA: Cuctema ABOX MiHIMHUX PiBHSAHb 3 ABOMA 3MIHHUMU X | Y Mae
EOVHUMA PO3B'A30K, SAKLWO PIBHOCUSTIbBHUMW NEPEeTBOPEHHAMU 1I MOXHa nNpuBectTu o0
BUrMsaQy X =a, y =b.
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7.2.10.7 Migpo3ain IHwWi 3apavi

7.2.10.7.1 NepeTBOpEHHA: 3aga4vy po3B'aA3aHO

TekcT: 3agayy poss'a3aHo:

Ak ue 3pobuTn: HaTUCHYTU KHOMKY BukoHaTw.
MaTtemaTuyHe NOACHEeHHA: HaTncHyTU KHOMKY BukoHaTw.

7.3 ®yHkKuii MM «[JoBigHUK»
7.3.1 DyHKUia «Pann»

Ons Toro, wob 3aeepwutn poboty 3 M 3owwut, Tpeba BMKOHATU KOMaHAY
daliin/euxio abo HaTucHyTW knasiwi Alt+F4.

7.3.2 dyHKuia «lpo nporpamy»

Ona Toro, wob oTpumaTn iHdoOpMaLilo Npo Bepcilo Ta aBTOPIB MPOrpamMHOro
MOAYJIS, HATUCHITb Ha KHOMKy [Ipo npozpamy. BiokpueTbCA BIKHO NOBIOOMIIEHHA 3
BKa3aHoo iHbopmaui€eto.
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8. MM «CepepnoBuiye po3B’A3aHHA»

8.1 3aranbHi BigoMocTi

MporpamHun moaynb CepefoBullle pPO3B’SAAI3YBaHHA MNPU3HAYEHUA ONA  NOKPOKOBOro
po3B’d3aHHs anrebpaiyHmx 3agad, Tunun skux npeacraenedi B MM ,3agayHuk’. Kpim 3agav
3apavHuky, B Cepeposulli po3B’A3yBaHHSA MOXHa BupilwlyBaTu 3agadvi, ymoBa SKUX
BBOOMTbLCA KOpUCTyBadeM 3 Knasiatypu. Tunu uux 3agad npegcrasBfieHi B NiAMEHH0
KOMaHau ronoBHoro MeHwo 3agaya/Hosa 3agava (ams. n. 8.3.2).
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Puc. 8.1 3aranbHui Burnag MM ,CepenoBulle po3B’a3yBaHHA” B peXuMi aBToMmaTtmaallii.

Xig posB’sisaHHs anrebpaldHol 3agadvi — e NOCNiAOBHICTb KPOKIB, HA KOXHOMY 3 SIKMX
30INCHIOETLCA NepeTBOpPeHHs Bupasdy. KoxeH KpOK po3B'A3aHHSA — Lie 3aCTOCOBYBaHHSA
OOHOrO 3 MOXINMBUX NEpeTBOpeHb A0 anrebpaiyHoro Bupasy, sKMA NpeacTaBnsie
po3B’a3yBaHy 3agady. PesynbTaT NepeTBOPEHHA — HOBUM BUpa3. TakMM YMHOM,
KOpUCTyBa4y Ma€ 3MOry po3B’sidyBaTu 3afadi, KPOK 32 KDOKOM BUKOHYHOYI NEPEeTBOPEHHHS.

Po3B’si3aHHs 3agadi Moxe 34iMCHI0OBATUCS B OAHOMY 3 PEXMMIB, SIKi ONMMCaHi HUXYe - B M.M.
8.2.1-8.2.3.

Ana Toro, wob noyatn po3B’A3aHHA 3adadi nicnga Toro, K yMOBY 3afadi BXe BBEOEHO B
nose YmoBa 3ajadi, NOTPiOHO BMKOHATU KoMaHay Xig po3e’adyBaHHs/[MovaTn abo
HaTUCHYTU Ha KHOrKY [lovaTu po3B’a3yBaHHA NaHerni iHCTPYMEHTIB.

8.2 Pexxnmun po3B’sisyBaHHA
8.2.1 Pexxum aBTOMaTU30BaHOr0 BUKOHAHHS KPOKY PO3B’AI3aHHSA

Ana Toro, wo6 npautBatM B LBbOMY pexumi, NOTPIOHO neped TUM, sK po3nodvaTtu
PO3B’A3aHHSA, BUKOHATU KOMaHAY rOfOBHOMO MEHHO

3adaya/Pexum po3e’sa3ysaHHs/AemomamuyHul.
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Y UbOMY pexXuMMi Ha KOXHOMY KpOLi PO3B’A3aHHA KOPUCTyBad MNepeTBOPHOE BUpas,
BUKOHYHOUN OZIHE 3 MOXIMBUX NEpPeTBOPEHb, MOBHUN Nepenik Sknx HaBeaeHo B [oBiAHUKY:

1. abo Buainse y Bupasi 4yacTuHy, OO skoi Tpeba 3acTtocyBaTv NepeTBOPEHHSA Ta
Bkasye y [1oBigHUKY Ha Le NnepeTBOPEHHS;

2. abo ycTaHOBIMOE BKa3iBHMK MULLKX Ha Bi4MOBIAHUIM 3HAK BMpa3sy Ta ABiYi Krauae Ha
LbOMY 3HaKy J1iBOKO KHOMKOK MULLIKK (gia double click);

3. abo BMAaiNse MULIKOW NOTPIOHY nigBupas (4acTuHy BMpasy), HATUCHYBLUM Ha NiBY
KHOMKY MWLLKW, nepeMillye BKas3iBHUKOM Len nigBuMpas Ha HOBe Micue Ta Bianyckae
KHOMKY (aist drag and drop).

Akwo BkasaHe MepeTBOPEHHA MOXHa 3acTocyBaTW, CuUrHam npaBurbHOCTI,
po3TaloBaHU Yy nNiBOMY BepxXHbOMYy KyTi nons Xig po3B’dA3aHHA, CTae 3erfieHuM.
CepenoBuiLLe BMKOHYE Lie NepeTBOPEHHS. AKLLO X nepeTBOpeHHs, 0bpaHe KopUCTyBayeM,
3acTOCyBaTW HEMOXITMBO, CUrHas NpPaBUibHOCTI CTaEe XOBTUM abo YepBOHUM.

BinbLlw geTanbHO KOXHY 3 BKa3iBOK KOPUCTYyBaya HaBedeHo y po3ainax Ak ye 3pobumu,
AKi € B KOXHIW 3 AoBiaokK [JoBigHuKa.

8.2.2 Pexxum nepeBipKku NpaBUNbLHOCTi KPOKY PO3B’'AA3aHHA

Ona Toro, wo6 npautoBaTM B LbOMY pPeXuMi, NOTPIOHO neped TUM, SK po3noyaTu
pPO3B’A3aHHS, BUKOHATU KOMaHAY rOfOBHOMO MEHHO

3adaya/Pexum pose’sasysaHHs/[lepesipka KpOKY pO38’s3aHHS.

Y UubOMy pexmmi yYeHb CaMOCTIMHO, He KOPMUCTYy4YUCb KoMaHgamu [losigHuka,
30INCHIOE TaKi NepeTBOPEHHS BMpPasiB, AKi B peXXUMi aBTOMaTM30BaHOrO BMKOHAHHS KPOKY
pO3B’siI3aHHS BUKOHYOTbCA 3a gonomoroto [JosigHuka, a CepenoBuile po3B's3aHHA 3agad
nepesipsie NPaBUNbHICTb NEPETBOPEHb, SKi y4eHb 3aCTOCOBYE.
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KopuCcTyBau 3anucaB npaBunbHe
NepeTBOPeHHS

CepenoBuLLe 3anucano
pe3ynbTaT y HOBUI PALOK

Puc. 8.2 Pexxnm nepesipkn NpaBUibHOCTI KPOKY PO3B'A3aHHS.
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Ana Toro, wob BMKOHATW nepeTBOpPeHHs, Tpeba 3a LONOMOrow MULLKW BUAINUTK
nepeTBOPOBAHUN BMpPaA3 Ta HAaTUCHYTU Ha NpaBy KHOMKY MULLKW. Y noni xoady po3B’A3aHHSA
3'dBUTbCA HOBUW PAOOK 3 BUAOINEHMM BUPA30OM, SIKMM 3aKiHYYETbCA 3HAKOM PIBHOCTI Ta
NPAMOKYTHUKOM TMONs MNepeTBOPEHOro BUpasy, B SKOMY KOpuUCTyBay Mae 3anucatu
pe3ynbTar nepeTBOpeHHs. [licnsa UbOro KOpUCTYBay MOBUHEH HAaTUCHYTU Ha KHOMKY
BukoHamu Kpok naHeni iHCTpyMeHTIB

AKLWO nepeTBOpPEHHS 3annucaHo NpaBuiibHO, CUTHaN MpPaBUbHOCTI, PO3TallOBaHUN Y
niBoMy BepxHbOMY KyTi nons Xig po3s’sidaHHsA, cTaHe 3eneHnm. CepeaioBuLle BUKOHAE Lie
nepeTBOPEHHS, 3annCyoum pesynbTaTt K HOBUIK PAOOK Xo4y PO3B’dA3aHHA 3agadi. AKLWo X
nepeTBOPEHHA 3anucaHo HernpasBuibHO, CUrHam npaBUbHOCTI CTaHe 4YepBOHUM, |
KOpuCTyBa4 NOBUHEH MOBTOPUTM KPOK PO3B’3aHHS.

[Mpautoroyn B LbOMY PEXUMI, Y4EeHb TaKOX Mae 3MOry KOpUCTyBaTUCA NepeTBOPEHHAMM
BUpasy, sKi BUKOHYHOTbCS 6e3 3BepTaHHA 0 [loBigHWKa, TOBTO NEepeTBOPEHHSMU TUMy 2,
3, ki HaBegeHo B . 8.1.1.

8.2.3 Pexxum 3milmaHumn

Y ubomy pexumi ob'egHaHi MOXIMBOCTI OCHOBHUX pexumis n.n. 8.2.1 ta 8.2.2
nepeBipkM NPaBUNBbHOCTI KPOKY pPO3B’AAI3aHHA Ta aBTOMAaTM30BAHOIO BUKOHAHHA KPOKY
pO3B’A3aHHS.

Ona Toro, wo6 npautoBaTM B LbOMY PEXMMIi, NOTPIOHO neped TUM, K po3noyaTu
PO3B’A3aHHS, BUKOHATU KOMaHAy rofloBHOrO MEHH

3adaya/Pexum po3e’sa3ysaHHs/3miwaHuli
8.3 MNouaTok po3B’A3aHHA
8.3.1 BmGip 3apaui i3 3agayHuka

1. Bigkpntn Cepenosuile po3B’si3aHHS.

2. Bigkputn 3apayHuk, BUKOHaBWWM KoMaHnay @adn/Biokpumu 3adayHuk abo
HaTUCHYBLUW Ha KHOMKY Bidkpumu 3a0a4yHuUK naHersi iHCTPYMEHTIB.

3. 3acobamu 3agayHuka 3HanUTK 3agadvy, SiKy NOTPiGHO po3B’a3aTu Ta nepecnaTu 1l B
cepenoBuLle po3B’sisaHHs ame. (N .5).

4. B noni YmoBa 3agavi CepegoBuila po3B’si3aHHA  BigobpaXkatoTbCsl HOMep 3agadi
Ta Il ymoBa.

5. Ob6patn oguH 3 pexumiB po3B’aA3aHHA 3agadi (aus n.8.2). BukoHatn komaHagy Xio
po3e’sa3ysaHHs/[Toyamu abo HAaTUCHYTU Ha KHOMNKY [Toyamu po3e’d3yeaHHs NaHeni
IHCTPYMeHTIB. AKLWO obpaHa 3agadva He € TeKCTOBOK, TOOTO Ans ii po3B’si3aHHS He
noTpibHo GyayBaTM MaTtemMaTuyHy MoAenb (CKnagatu piBHAHHA abo cuctemy
PiBHSHBL), B noni Xig po3B’si3aHHs 3’ABUTLCA NePLUNA PpAOOK XO4Y PO3B'A3aHHS.

6. Axwo obpaHa 3apgava notpebye cknagaHHsa MaTtemMaTUYHOI Moneni, BiOKPUMETbCA
BikHO ,[TobygoBa maTemaTuyHol mogeni”
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Moby A0Ba MATEMATHYHOT MOAER] El

—CKNaAiTe pIEHAHHA 300 CHCTEMY PIEHAHE A0 33434
" PIEHAHHA i

=30
{i—i—_i = 6 < CucTema piBHsIHb-

mMaTemaTi4yHa Moaesb
J10 TEKCTOBOI 3aaaui.

Bubip Tuny
MaTeMaTh4Hoi
moaeni oo
TEKCTOBOI 3aJaui.

KHonka Cknactu — komanga

CKNnagaHHS MaTeMaTU4Hol ,

MOAENi KOMITI0TEpOM KHonka BigkpuBae naHenb KHorka BI/IKOHa‘!'I/I -
MaTeMaTU4HOro KOMaHa nepeB.ipky
penakropa nNpaBUNbHOCTI

\ I \ / mMaTemaTy4HoI MoJeni.
\ 4 ~
CKNacTH I MaHens peaakTopa |

Puc. 8.3 3aranbHui Burnag sikHa ,Iobygosa matemaTuyHoi moaeni”

8.3.1.1 NobypnoBa matemaTM4HOI Mogeni

[ns Toro, wo6 nobyaysatn mateMaTUyHy MOAENb 4O TEKCTOBOI 3adadi, NOTPibHO:

1. Y noni ymoBM BBECTM PIBHAHHA ab0 CMCTEMY PiBHSHb, AKi i € MaTEMaTUYHOO

mogenno. B ymoBi 3agavi, sk npaBuno, 3a3HayeHi 3MiHHI 4O MaTemMaTUYHOl
mMoAaeni. AKWo e He 3pobneHo, 3a 3aMiHHY Tpeba BUKopuctoByBaTth ByKBy X.

BusHauntn tMn matematumyHol mMogeni (piBHAHHA abo cuctema piBHAHB) 3a
AOMOMOror BiMOBIgHUX CerlieKkTopiB, SiKi po3TalloBaHi Nig BEPXHbO MiaHKOK
BikHa (gmB. puc 8.3).

HatucHytm kHonky BwukoHatn. Akwo maTtematnyHy wmopens nobyaoBaHo
npaBunbHoO, il Byae BigobpaxeHO SK Neplnin psaoK XO4y PO3B’A3aHHA 3agadi.
Cwurnan npaBunbHocTi CepenoBulla po3B’a3aHHA CTaHe 3eneHuMm, i Bn amoxeTte
NPOAOBXUTU PO3B’A3aHHA 3agadi. AKWO X MatemaTMyHy MmoAenb nobyaoBaHo
HenpaBWIIbHO, CUrHan nNPaBUITbHOCTI CTaHe 4epBoHMM, | Bam Tpeba 6Gyae
3HaNTU NOMUIIKY B POPMYIOBaHHI MatemMaTU4HOI Moaeni.

Akwo Bum He moxeTe abo He 6GaxaeTe cknagatm maTemMaTUdHy MoOAenb
CaMOCTINHO, MOXHa ckopucTaTucs komaHgoto Cknactu, KHonka BUKOHAHHSA SIKOT
poaTawoBaHa 3nisa (gmB. puc. 8.3). HaTuckaHHS Ha L0 KHOMKY NpU3BOAUTbL A0
TOro, WO npaBufibHA MaTtemMaTudHa Moaenb Bigobpasutbcs B noni Xia
PO3B’A3aHHA SIK MEPLUMA KPOK PO3B’sA3aHHA 3 MPUMITKOK Yy OyXKax: (CKrnageHo
KOMM'IOTEPOM).

8.3.2 3apaya KopuctyBava

1.

Biokpntn CepenoBuLle po3B’si3aHHS.

2. BukoHaTn komaHgy ronoBHOro mMeHw 3adava/Hoea 3adaya, nepenTtn B MiOMEHIO

3.

4.

Tunu 3aday Ta obpatn ogvH 3 4-xX TUNIB 3adady, YMOBU SKMX MOXHa BBOOUTU 3
KnasiaTypw: 3afaudi Ha supasu, momo)HoCmi, PiBHSAHHS, cucmemu.

Y BiKHI BBEAEHHS YMOBM 3aadi, sike BiAKPUETbLCS, BBECTU BMpa3 3agadi (3acobamu
MaTemMaTUYHOro peaakropa), BU4 3agadi Ta Homep 3agadi.

Ansa Toro, wob copmyBaTn YMOBY 3afadi B noni YMoBa 3agadi, Tpeba HaTUCHyTH
Ha KHonMKy Tak. [na Toro, wob BigMIHUTK Lto Aito, Tpeba HAaTUCHYTK Ha KHOMKY Hi.
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|3HaﬁTn 3HaHEHHA

5y2 = 2-x-y+x2|

Bup 3apauvi

Homep 3apaui

BigmiHa EJ ﬂ
Bupas 3agavi dopmyBaHHS { _[J
YMOBW 3agavi _J
Hi | MNaHens peaakTopa I

Puc. 8.4 BikHo BBeeHHS YMOBUM 3a7adi KopucTyBaya.

Akwio opmyny ymoBM 3agadi  3anncaHO 3 MOPYLUEHHAMW Mpasun  3anucy
MaTeMaTUYHUX POpPMYI, Ha eKpaHi 3’ABUTbCA BIKHO MOBIAOMIEHHS:

Cepe A 0BHULEe POSE ASYBAHHS

Cepe0BYULE POZE'AZY

& HeobixigHD BEECTH HOMED 33444

5. O6patn oaMH 3 pexumiB po3B’sizaHHA 3apadi (avs n.8.2). BukoHatn komaHay Xio
po3e’sizyeaHHsi/[loyamu abo HaTUCHYTU Ha KHONKy [Toyamu po3e’sisyeaHHs1 naHeni
iHcTpyMmeHTiB. B noni Xig po3B’A3aHHA 3’ABUTbCA NepLUMA PAAOK Xo4Yy PO3B’A3aHHSA

8.3.3 NpopoBxeHHA po3B’A3aHHA 3aAadvi 3 3ownTa

Po3aB’a3aHHA 3agavi, siKy Le He po3B’si3aHO MOBHICTHO, ane Xif po3B’a3aHHsA akoi Byrno
3b6epexeHo B 30LWNTi, MOXXHO NPOAOAOBXKMTU. [1ns 9TOro uboro noTpidHo:

1. BigKpuTu 30WINT KOMaHAOK FONIOBHOIO MeHto @alisi/Bidkpumu 3owum abo KHOMKO
Biokpumu 3owum naHeni iHCTPyMEHTIB.

2. lMepentn y MM 3owwnT, 3HaNTN 3agady, po3B’A3aHHA AKOI Tpeba NpoaoBXUTU Ta
nepecnatu ii B Cepegosuuie po3s’a3aHHa (ams. n. 6.4).

8.3.4 3miHa xoly po3B’sAA3aHHA 3apadi

KopuctyBad mae 3mory noBepHyTMCa 40 OyOb-sIKOro KpOKy pO3B’si3aHHsA Anst TOro,
Wo6 3MIHUTKU Xia po3B’A3aHHA. [ns UbOoro BiH Mae NPOCTO HAaTUCHYTU MULLIKOKD Ha TOMY
Kpoui, MOYMHauM 3 AKOro Xi po3B’si3aHHs BiH BUpIWLMB 3MiHUTW. [logBinHa CTpifioyka —
no3Ha4ka akTMBHOIO KPOKY, Bigobpasntbca 3niBa Big 00paHoOro Kpoky.
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o | TReperesmm sy omacrs e HWE

Puc. 8.5 No3Hayka akTMBHOIO KPOKY pO3B’3aHHS 3aaui.

AKWO KOpUCTyBay 3acTOCYHOE MEPETBOPEHHA A0 aKTMBHOrO BUpa3y, BIOKPUETLCS BIKHO
Adianory

CepeoB1ILe PO3E'A3YEA |

¥(Ci HACTYNHI NepeTEOPEHHA
2y Ay T saryfneHi. MpogoEMHTH?

Puc. 8.6 BikHO gianory npo 3miHy xo4y po3B’si3aHHA 3agadi.

KopuctyBad mMae nigTBepauTu CBOE PilLEHHS NMPO 3MiHY XOA4y PO3B’A3aHHA abo BigMiHUTH
NOro, HaTUCHYBLUM Ha BIiANOBIAHY KHOMKY.

8.4 3aKiH4eHHs po3B’A3aHHA 3agavi

1.

Pos3B’da3aHHa 3agadi 3akiH4eHO, $KLO KOpUCTyBad MpaBUITIbHO BUKOHAB Aito
Bionoegiob (0use po30in Bidnoesidi [ogidHuka). SKuo xi0 po3e’sa3aHHS makoi 3adadi
3arnucaHo 8 3owumi, U020 8Xe HeMOX/u8o Mpodosxumu i moMy HEeMOXXIIU8O
nepecnamu e Cepedosulue po38’si3aHHs 3adau.

Akwio posB’sisaHHA 3agadi Tpeba nepepBaTtu, KOPUCTyBad Moxe 36epertu xig i
po3B’A3aHHA B 30WwnTi. [ns uboro noTpibHO BMKOHATM KOMaHAY FOMIOBHOIO MEHH0
dann/36epertn B 30wnTi abo HAaTUCHYTM Ha KHOMKy 36epeamu 6 3owumi NaHeni
IHCTpYMeHTIB. BigKpreTbCs BIKHO gianory, y SKoMy KOpUCTYBay MOXE:

obpaTtn ogHy 3 TeM, SKi BXe iCHYIOTb B 30wuTi, abo BBECTM B NOSi TEMU HOBY TEMY;
obpaTtn Homep abo Ha3By OAHOrO 3 YPOKiB, AKi BXe iCHYt0Tb B 30wwmTi, abo BBECTU B
noni HoMepy ypoKy HOMEpP HOBOIO YPOKY.

MNicna BBegeHHs HOBOI TeMu Ta/abo ypoky MNOTPIGHO HATUCHYTU HA KHOMKY
36epeamu. 3apavy 6yae 36epexeHo 3a 4aHOK TEMOKO Ta YPOKOM.
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None Temn

Tema : I PiBHAHHA

Ypak ||

| 30epErTH I Bi AMiHHTH

lNone Ha3Bu abo
HOMepa YPOKY

Puc. 8.7 [lianorose BikHO BUOOPY/BBEAEHHSA TEMU | HOMEPA YPOKY.
8.4.1 O6mexeHHA Ha Ha3BU TeM Ta Ha3BM abo HoOMepu YpPOKiB.

Ha3su Tem Ta Ha3Bm abo HOMEpPW YPOKIB MOXHA BBOAUTM 3 KraBiaTypu Oyab-sikolo 3 MOB
KopucTtyBaya. lNpn LboMy HE MOXHa BUKOPUCTOBYBATU Taki cumsonn: @, <, >,?, /, |, - “
[loBXuHa Has3BMW, Aka BBOAUTLCHA, MOXe OyTu goBinbHO. OgHaK MW HE PEKOMEHOYEMO
BUKOPUCTOBYBaTW Ay>Xe [OBr Ha3BW, OCKISIbKM BOHM OyayTb 3aBaxaTu HOpMasibHOMY

CNPUSAHHIO 3MicTy Bawloro 3owwmra.
8.5 PyHkuii MM «CepenoBulle po3B A3aHHAY
8.5.1 dyHKuia «Pann»
Komangu uiei rpynu komaHg onucaHo B n.n. 8.1 — 8.4
8.5.2 dyHKuia «Burnag»

Komanga AsmomamuyHa rpoKpymka YCTaHOBMIOE PEXWUM, Mpu skomy y noni Xio
po36’a3aHHS BioobpaxaeTbCsl oikcoBaHa, yCTaHOBMEHa KOpPUCTyBayeM 3a A0MNOMOror
NMoSsIOCU  MPOKPYTKU, KINbKICTb KPOKIB  pO3B’si3aHHA. KOXHUA  HOBWUA  KPOK  iHILiO€E
aBTOMaTUYHY BepTUKanbHYy MPOKPYTKY NOMS, AKa 3CyBa€ Xid PO3B’S3aHHA Ha OAMH KPOK
BBEpPX, NPUXOBYIOYN BEPXHIN 3 KPOKIB PO3B’A3aHHSA 3a BEPXHIO KPOMKY MOn4.

Komanga lNaHenb pegaktopa BiAKpUBaE NaHenb MaTeMaTUYHOro pegakropa.

Komanga [dosigHuk Bigkpusae [osigHuk. B pexumi Nepesipa KpoKy po3B’si3aHHS
[oBigHMKk MoxHa 3akputn. Lle cnpoctutb 3aranbHuni Burnsg okHa Cepegosuwia
pO3B’A3aHHS.

KomaHga onoBHa naHenb BigkpuBae (FONOBHY) NaHenb iHCTpymeHTiB. KomaHau
uiei naHeni gybnioTb Ti KOMaHAW MEHI0, SKi HanbinbL YacTo BMKOHYHOTLCA. Lli komanaw
onucati y posginax 8.1 — 8.4.

KomaHga BikHo rpadikiB Bigkpusae BikHO rpacdikiB, Ake 3'sIBNSETbCA Yy HWXKHIN
YacTuHi nons Xig po3e’a3aHHsA. Lle BikHO BigoOpaxae rpadiku npsaMmx, siki KopuctyBau
Oyaye, po3B’sA3y04M CUCTEMMU MiHINHUX PIBHAHb rpadivYHUM METOAOM.

8.5.3 dyHKuia «3agava»
Komangu uiei rpynu komaHg onucaHo B n.n. 8.1 — 8.4
8.5.4 dyHKuia «Xig po3B’si3yBaHHA»

KomaHga BukoHaTu KpoK nepeBipsie NnpaBUrbHICTb KPOKY PO3B’A3aHHSA Yy pexuMi
nepesipkn abo y 3amMillaHOMy pPeXMMi Ta BUKOHYE MOro, SIKLO BiH NPaBUibHUN.

3a 3aMOBYaHHAM Y 3MilLaHOMY peXuMi KopucTyBad npautoe 3 [JoBiAHUKOM Tak, SK i
B peXuMi aBTOMaTM30BaHOrO0 BUKOHaAHHA KPOKY po3B'adaHHA. KomaHga BukoHamu Kpok
camocmilHO Yy LUbOMY pPeXuMi [OO03BOSIIE KOPUCTYBa4yy BMKOHATM KPOK pPO3B'A3aHHS
CaMOCTINHO.
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8.5.5 DdyHKUiA «IHCTPpyMEeHTU»

OyHKUiO  LIHCTPYMEHTU” npu3HadYeHO Ans  BIiOKPUTTS  NPOrpaMHUX  MoAynis
PoaB’asyBay Ta ['padiiku.

Onsa Toro, wob Bigkputn MM Po3B’a3yBay, HaTUCHITb Ha KHOMKy Po3s’sisyBady. B
oKpeMoMmy BikHi BigkpneTbcs MM Po3B’a3yBau.

Ons Toro, wob Biakputn MM [Mpaddikn, HAaTUCHITE Ha kHONKy ["padpikn. B okpemomy
BikHi BigkpuneTbes NM Mpadoiku.
8.5.6 dyHKuia «Mpo nporpamy»

Ona Toro, wob oTpumaTtn iHOpPMaUilD NPO BEpCiko Ta aBTOPIB NPOrpamMHoOro

MOAYNHA, HATUCHITb Ha KHOMKy [Ipo npoepamy. BigkpueTbCca BIKHO MOBIOOMIEHHA 3
BKa3aHoo iHpopmauieto.

8.6 Po6oTa 3 noBigHUKOM 3aknaaku poaainis [1oigHuKa

Eepegusume pO3E'AZYBaHHA 3334 ==

dafin BWrnAs 338343 Xig posE'AsyEaHHA  IHCTPYMEHTHM  Jonomora

=

Co o (2 /

&

ol x|
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. . lNepeTEOPEHHA CTENEHIE
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:] 3arankHi NepeTBOpEHHA CTENEHIE |;|
P OprYIM CKOPOYEHOMD MHOKEHHA |-
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. —— 2 2
KHonka BukoHaTty
IKyﬁ CyMH | pisHOCTI = Ww >

a+B)3-43.3.428,3.482: 83

(4-B)>-4%_3.4>.B+3.4.8>_ 8
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Puc. 8.8 3aranbHun Burnag i enemeHTtn iHTepdency [JosigHuka y BikHi Cepenosuiia
PO3B’A3aHHS.

[oBigHVK MICTUTb OOBIOKM NPO BCi NEPEeTBOPEHHSA, SKi KOPUCTyBa4y MOXeE BMKOHATMU,
pPO3B’A3ylouM 3aJady B pexummax aBToMaTu3auil KPoKy pO3B’A3aHHA Ta 3miwaHomy. B
peXnMi nepeBipkM KPOKY PO3B’Si3aHHA KOpMUCTyBay Mae 3MOry OoTpumyBaTu OOBIOKM MPO
nepeTBOPEHHSA, 3HANLLOBLUM BigNOBIAHY AOBIAKY Ta YMATaKOUM ii.

8.6.1 3micT poBigHMKa

Bci gosigkun y [JoBigHuKy 3rpynoBaHo 3a Posginamu Ta nigposainamu. 3mict JosigHvka
npeactaBneHo y n. 7.1 poaginy 7 gaHol iHCTPYKLUil.

41



8.6.2 AKTMBHE KOPUCTYBaHHA AOBIAHUKOM

Ansa Toro, wob ckopucTaTUCA KOHKPETHOK OoBigkol, Tpeba Buainutn Tom nigsupas,
SAKMM NOTPiIGHO nepeTBOopuTU. Lle MOoxHa 3pobuTn 3acobamm mMaTeMaTUYHOrO pedakTopy
(avws. n. 11 paHoi iIHCTPYKUii PegaryBaHHs MmaTeMaTn4HUX BUpasiB).

Buginuewn nigBmnpas, KopucTyBad HaTUCKAe Ha npaBy KHOMKY MULLKW. BugineHumn
nigBupas qikCcyeTbCs, B B MOMi OOBigHMKA BigKpMBaeTbCA po3adin gosigHuka O6paHi, B
SIKOMY CrpynoBaHO [OBiAKAM Ha BCi NEpPeTBOPEHHs, $Ki B NPUHLMMI MOXyTb OyTu
3acTtocoBaHi Ao gaHoro Bupasy. 3mict po3aginy Ob6paHi 3anexuTb Big Tuny 3agadvi Ta
rMaBHOro 3Haka onepauii BugineHoro nigsupasy. lNpuknag gopmyBaHHsa po3ainy ObpaHi
nokasaHo Ha puc. 8.9.

Bl Cepe nosunte poss'asysanna sagau =] x|
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Puc 8.9. Po3gin O6pani fosigHuka, copMoBaHWii 3a BUZINeHUM niasupasom (a - b)? .

Y HannpocTilwomMy BUNaaKy, KON HIAKOI 4oAaTKOBOI iHopMaLil ANA BUKOHAHHA Aii no
NnepeTBOPEHHIO He MOTPIOHO, KOpUCTyBaYy 3HAXOAUTb BIAMOBIAHY AOBIAKY Ta HATUCKAE Ha
kHonky BukoHaTn. HAkwo obpaHe NepeTBOPEHHS MOXHA 3acTocyBaTW, CUrHan
NPaBUIIbHOCTI, PO3TaLLOBaHUM y NiBOMY BEPXHbOMY KyTi nons Xig po3B’si3aHHs, CTae
3eneHmMm. CepefoBullie BUKOHYE Lie NEpPeTBOPEHHS. AKWO X nepeTBOpeHHs, obpaHe
KOpUCTyBa4yeM, 3aCTOCyBaTU HEMOXIMBO, CUrHam npaBUSIbHOCTI CTaE XXOBTUM.

Heski nepeTBopeHHsa NoTpebyloThb BiA KOpMUCTyBava AoAaTKoOBOI iHopMauil y Burnsai
BUpasy. Hanpuknaa, nepeTBOpeHHA PO3kNnacTu Ha MHOXHUKM po3ainy Yucna, nigposainy
MepeTBOpEHHS Yncen notTpebye BBEAEHHS MHOXHUKIB.
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JoaaTKoBWA BUpas 1[

BEeAiTE A0ASTEKOEHA BHPas

36 = 94

BiamiHnTH | MaHens peAakTopa I

Puc 8.10. BikHo BBegeHHs1 AogaTkoBol iHbopmauii y BUurnagi smpasy.

[nsa Taknx nepeTBOpeHb HAaTUCKaHHA Ha KHOMKy BukoOHaTW BigkpuBae BIKHO BBEOAEHHS
A00aTKoBOI iHGopMauil, y SKOMY KOPUCTyBad Ma€ 3a [JONOMOrow MaTeMaTU4HOro
pefaktopa BBECTU HeobxigHun Bupasd i HaTucHytm Ha kHonky OK. Cepeposulle
PO3B’A3aHHSA NepeBIPSE NPaBUSIbHICTb NEPETBOPEHHS, 3aCBITMOE BiAMNOBIAHUM KONTbOPOM
CUrHan nNpaBUibHOCTI.

Bl cepeaosume poss'asysatna 3aau = |
afin BMMAA  Sadaua KA pOSEARYBSHHA  IHCTRYHEHTH Jononora

) [ . o (21|

Bzl

3anaua 94.1.
. . Oepani [ YHcaa | 3minni | Bupaau | Creneni
P02KNacTy Ha NPOCTi MHOXKHHKH YHCAa)
a6 MpaBHAaa NEPETBOPEHHS YHCEN
Poag'saanns q P OpruW 3aMMCY WHeEn h
Mo4nemo pose'asyBaHHs ﬂ .{ MeperBopeHa wieen ’.
36
R e ey —— S
Poakaanemo Ha MHoXHHKH. OTpHMaEMo:
Q-4 a=Hh+c
a-5b-c

[Posnacr v mrowrimen =L
[epetBOpeHHs  Posknacmu  Ha I\ a-bc

MHOXHUKU noTpebye Bif kopucTyBaya
BBEIEHHS! MHOXHMKIB.

[Mpeacraenmin v erraaai crenerro =1L

a=p"

[Mpeacrasnmi y errrmai ianowenrs —=] | |

b
a=—
[

Puc 8.11. Pesynbtat nepeTBOPEHHA NepeBipeHo.
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9. MM «Po3B’A3yBay»

9.1 3aranbHi BigoMocTi

MporpamHMii MOAynb MpU3HAYeHO Ans po3B’sisaHHA (To6To nobyamosu Bignosigen)
HACTYNHUX TUNIB 3agau:

- 3HaWTWU KiNbKIiCTb PO3B’A3KIB NIHINHOIO PIBHAHHS;

- po3B’A3aTu MiHiNHE PIBHAHHS;

- CMpPOCTUTM Uinun anrebpaidHni Bupas;

- 3HaWTW 3HAYeHHSA uinoro anrebpaiyHoro BMpasy npu AaHux 3HaYeHHAX 3MIHHUX;
- NepeBipUTUN TOTOXHICTb Linoi anrebpaivyHoi piBHOCTI;

- 3HAWUTW YNCNO PO3B'A3KIB CUCTEMMU NIHINHUX PIBHAHD;

- po3B'A3aTv CUCTEMY NiHIMHUX PIBHSHb.

3anyck Mmoayns 34iNCHIOETLCS 3 TONIOBHOT CTOPIHKM

MMoTpiBHO HATWUCHYTU NIBOK
KNaBillel MuWi  Ha  iKOHKY
Kanbkynstopa

Mporpamto-meTopunmit komnnexc Tepm V
NiLTPUMKN NPOKTHYHOT HOBYANBHOT :
maTemaTuyHoi fisnbrocti. Bepeis 1.0, pen:

E ;__ P03E='53y13;;q

Puc. 9.1 3anyck nporpamHoro moaynsa Poas’asyBay

MporpamHuii Modynb Mae HaCTYMHY CTPYKTYpy: FOfIOBHE MEHI0, BIKHO BigoBGpaKeHHs
rpadikis, cnncok nodyaos, pegaktop hopmyn, 4OBIOHUK.
[EPoss'azysau - I = |

®arin Opaeka Bna  IHcTpymenTh Lonomars

=@ 2 N\

¥moBa =TES|
Piausmml Bupazn | Totoxuocti | CHcremu |

PiBHAHHA

il it pienAnHe 4

['0rioBHE MEHI0
MMone ymoBu

Mone pesynbTaty w

JloBigHuk

AN A0NOMOTH HATHEHITE F1 [ [wom |

Puc. 9.1 OcHoBHi enemeHTH iHTepdency M Po3s’asyBau.
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Llo6 3anucatn ymoBy 3agadi, HeobXxigHO B noni ymMoBM Habpatm HeobxigHy
dopMyry, KOPUCTYOUMUCHL KrasiaTypol Ta NaHennio mMatemMaTU4HOro pegakropy. Akwo
yMoOBa nonepeaHbo Byna ckoninoBaHa Ao 6ydepy obmiHy, TO HeobXxigHO BMOpATU MYHKT
MeHio ,BctaBntn ymoBy” abo ckopuctatuca rapadmmm knasiwamm Ctrl+V.

9.1.1 [loBiaHuK Po3B’AA3yBava

HosigHuk MM Po3B’a3yBay npusHadeHo gnsa Bubopy Tuny 3agadi, Ky po3B’sisaTtu
HeoOXiaHo.

9.1.1.1 Komanau [loBigHuka rpynu PiBHAHHA
9.1.1.1.1 KomaHpa ,,3HanTh KinbKicTb po3B’A3KiB”

[na 3HaxomKEHHS KiNbKOCTI PO3B’A3KIB MIHINHOMO piBHSAHHA HeobXxigHO B none
YMOBM BBECTW MiHiMHE PiBHAHHA. Hanpuknag: 2*(x-1)=x. B goOBigHUKY Ha 3aknagui posginy
,PIBHAHHS" BWOpaTn nigpo3ain, JliHIMHI piBHAHHA” Ta pPO3KPUTM WNOro. 3HaNTK
KOMaHAay,3HanTU KifbKiCTb pO3B’A3KIB”.

HatuncHytn kHonky BukoHaTu ¥ Y noni pe3ynbTarTi BigobpasnTtbca BignoBigb.

KopoTky OOBigKy MpO NOpsgoK BMKOHAHHS KOMaHOM MOXHa OTpuMMaTWh, HaTUCHYBLUM Ha
KHOMKY v

9.1.1.1.2 KomaHpa ,,Po3B’A3aTn piBHAHHA"

[ns 3HaxooKeHHs1 PO3B’A3KY JiHINHOMO PIiBHSAHHS 3 OAHIED 3MiIHOK HeobXxigHO B none
YyMOBM BBECTU niHiMHe PpiBHAHHA. Hanpuknag: 2*(x-1)=x. B posigHuKy Ha 3aknapgui
,PiBHSHHA" BMbpaTtn nigpo3gin JIiHiMHI  pIBHAHHA” Ta pPO3KPUTM KOro. 3HaANTK
KoMaHgy,Po3B’a3aTun piBHAHHS".

HaTtucHyT kHonky BukoHaTtu “ Y noni pe3ynbTarti BigobpasnTbca BignoBigb.

KopoTky AoBigKy nNpo nopsgok BMKOHAHHA KOMaHAM MOXHa OTpuMaTW, HaTUCHYBLUWM Ha
KHOTMKY \ B

9.1.1.2 Komanau [loBigHuka rpynu Bupasu

9.1.1.2.1 Komanpga ,,Cnpoctutn Bupas”.

[nsa chnpolweHHa uinoro Bupady HeobxigHO B Mofie YMOBM BBECTM UINWA  BUpas.
Hanpuknag: (x-2)*(x+2). B poBigHMKy Ha 3aknagui po3ainy ,Bupasn”’ Bubpatu nigpo3sain
,L1ini BUpa3un” Ta po3kpuTtn 1oro. 3HanTu komangy ,,Cnpoctnutn supas’.

HaTucHyTn kHonKy BukoHatn ¥ Y noni pesynbTaTi BigobpasnTtbcs BiANOBIab.

KopoTky OOBigKy npo NopsgoK BMKOHAHHA KOMaHAM MOXHa OTpuMMaTh, HaTUCHYBLUM Ha
KHOMKY v

9.1.1.2.2 KomaHpga ,,3HauTU 3Ha4YeHHS BUpa3y Npu AaHUX 3HAYEHHSAX 3MiHHUX"

[na 3HaxogKeHHs 3Ha4YeHHs Linoro BMpasy HeobxigHoO B Nosie yMOBU BBECTM Linnii BUpas.
Hanpuknag;:

(x-2)*(x+2)+a
a=2
Xx=2

B noBigHvKy Ha 3aknagui posginy ,Bupasn” Bubpatu nigpo3sain ,Llini Bupasn” ta poskputn
noro. 3HanTN KoMaHay ,3HANTN 3HAYEHHSA BUpa3y Npu AaHUX 3HAYEHHAX 3MIHHUX .

HaTtucHyTn KHonKy BukoHatn ¥ Y noni pesynbTari BigobpasnTtbcs BiANOBIOb.
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KopoTky OOBiAKY NpO NOPSAOK BMKOHAHHSA KOMaHOW MOXHa OTpMMaTh, HAaTUCHYBLUM Ha
KHOMKY .

9.1.1.3 Komanau [oBigHuka rpynm TOTOXHOCTI

9.1.1.3.1 KomaHpa ,,llepeBipKka TOTOXHOCTi piBHOCTi”

[na nepeBipkM PIiBHOCTI Ha TOTOXHICTb HEOOXiAHO B MOMe YMOBM BBECTM PIBHICTb.
Hanpuknag;:

(x-2)*(x+2)+a=x’-4+a

B poBigHuKy Ha 3aknagui poaginy, TOTOXHOCTI” Bubpatu nigpo3ain ,llepesipka TOTOXHOCTI
PIBHOCTI” Ta pO3KpUTU Noro. 3HanTn KomaHay ,llepesipka TOTOXHOCTI pPiBHOCTI".

HaTucHytn kHonky BukoHatn ¥ Y noni pesynbTaTi BigobpasnTtbcs BiANoBiab.

KopoTKy [OBigKYy NpO NOPSiAOK BMKOHAHHSA KOMaHAW MOXHa OTpMMaTW, HAaTUCHYBLUM Ha
KHOMKY v

9.1.1.4 Komangu fdoBigHuka rpynu Cuctemu

9.1.1.4.1 KomaHpa ,,3HanTn 4ucno po3B'saA3KiB cuctremu”

[nsa 3HaxomKeHHs KiNbKOCTI PO3B’A3KIB CUCTEMM JiHIMHUX PiBHAHb HEOobXigHO B none
YMOBU BBECTU CUCTEMY NiHINHNX PIBHAHb.

Hanpuknag;:
X+y=5
X—y=3

B posigHuky Ha 3aknagui posginy,Cuctemn” BuGpaTtu nigpos3gin ,Cuctemn niHinHUX
PIBHSAHBL” Ta PO3KPUTU NOro. 3HANTN KOMaHAY ,3HaNTN YACIIO PO3B'sA3KIB CUCTEMK.

HaTucHytn kHonKy BukoHatn ¥ .Y noni pesynbTari BigobpasnTtbcs BiANOBIOb.

KopoTky OOBigKy npo NopsgoK BMKOHAHHA KOMaHAM MOXHa OTpuMMaTh, HaTUCHYBLUM Ha
KHOMKY v

9.1.1.4.2 KomaHpa ,,Po3B'A3aTn cuctemy piBHSAHbL”

[na 3HaxooKeHHs1 pO3B’sI3KYy CUCTEMMU JiHINHMX PiBHAHb HEOOXiAHO B nore yMOBM BBECTU
CUCTEMY NIHIMHUX PIBHSHb.

Hanpwuknag;:

X+Yy=5

X-y=3

B poBigHuKy Ha 3aknagui poaginy ,Cuctemn” BuGpaty nigposain ,Cuctemu niHinHuX

PiBHAHBL” Ta PO3KPUTU NOro. 3HANTU NYHKT ,Po3B'A3aTn cUCTEMyY PIBHSHL .

HaTucHytn kHonky BukoHatn ¥ Y noni pesynbTaTti BigobpasnTtbcs BiANoBiab.
KopoTky OOBigKy MpO NOpSOoK BMKOHAHHA KOMaHOM MOXHA OTpMMaTWh, HAaTUCHYBLUM Ha
KHOMKY v .
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9.2 ®dynkuii MMM «Po3B’A3yBay»
9.2.1 ®yHKuia «Daun»

Ona Ttoro, wo6 3aBepwutn poboTy 3 Moagynem, Tpeba BMKOHATM KOMaHAy
®aln/euxio abo HaTUCHYTU KnaBiwwi Alt+F4.

9.2.2 dyHKuia «lMpaBka»

Lla cpyHKuis Ao3BONSIE NOBEPHYTU CTaH pefaryBaHHs A0 BiAMiHM OCTaHHbLOI Ail.
Lia dpyHKUis Ao3BONSE NOBEPHYTU CTaH pefaryBaHHs 40 OCTaHHbOI Ail

Lla cdpyHKuis ao3Bonsie ckonitoBaTh Bignosiab 3 nond Bignosigi B 6ydep ooMiHy
Lis dyHKuUis go3Bonse BctaButn ymoBy 3 Bydepa obmiHy B none ymoBu.

9.2.3 ®yHKuia «Burnag»

3a ponomoroto Liel yHKLUIT MOXXHa nokasaTtu abo cxoBaTy NaHenb OOBiAHMKA.
Lia doyHKUis BigKpBae naHerb IHCTPYMEHTIB pefakTopy dpopmyn.

Lis dyHKuUig noka3ye abo xoBae naHenb iHCTPYMEHTIB

Lla cpyHKuis noka3ye abo xoBae paaok cTaHy

9.2.4PyHKUiA «IHCTPYMEHTU»

3a JonoMoroto Liel yHKLUIT MOXHa BigKpUTU NporpaMmHuii moaynb I padikun”.
9.2.5 dyHKuia «lpo nporpamy»

BiokpnBae pianorose BikHO ,[1po nporpamy”, B sSikOMy MOXHa AOBigaTtucs npo Hasgy,
NpU3HaYeHHs Ta PO3POBHUKIB NMPOrpaMHOro Moy to.
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10. MM «Ipacpikn»

10.1 3aranbHi BigoMocTi

MporpamHuin moayne [pacpikm npusHadeHo ana nobygoBu rpacdpikiB (TOYOK Ta
NPSMKX) Ta PO3B’si3aHHs 3aay Ha NPsSIMi Ta TOYKKU, SKi BU3HA4YeHi komaHaamu [JoBigHuka,
Bu3HaveHnmm B . 10.1.1.

3ayBaXXeHHS.

Y paHin Bepcii M3 mogyne [padikm He NpuUCTOCOBaHO AN BMKOPUCTaAHHA Mg 4ac
po3B’a3aHHsa 3agad B MM Cepepgosulle po3s’sisaHHs. Lle o3Hadvae, Lo KopuctyBad He Mae
3MOr1, po3B’A3yloun 3ajadvy B cepefoBULLi PO3B’A3aHHSA, CKONitoBaTtu Aesiky dopmyny,
BcTaButn ii y none Pepaktop dopmyn MM [padpikn, BUKOHATK Tam nobydyBaHHS, sike
notim Bigo6paautun B noni Npadikn MM CepeposuiLLe po3B’a3aHHS.

Y paHin Bepcii nporpamHoro moaynsa padikn He nepenbavyeHo MOXMMBICTbL 36epiraHHA
nobyayBaHb, BWKOHaHWX KopuctyBadem B M [pacpikm, B 3owwuti KopuctyBaya, abo
JesAKUM iHLWMM cnocoOoM.

3anyck nporpamHOro MoAyns 34INCHIOETBCS 3 TOSIOBHOI CTOPIHKM HaTUCHEHHSM
NiBOK KNaBilLE MULLI Ha iKOHKY 3 306paKeHHAM NiHINKK Ta LMPKYNs.

KSU

MporpamHo-meToguuHwui komnnexc T
MIATPUMKA NPAKTHYHOT HOBYGMBHOT

WaTemaTHsHoi pisnsHocri, Bepas 10, pe MoTpiGHO  HaTUCHYTM  MiBOIO

KNaBilel MuWi Ha  iKOHKY
NiHiIAKK Ta LMpKyns

Puc 10.1 3anyck MM Mpadiku.

[MporpamHMii MOAYIb Ma€e HACTYMHY CTPYKTYPY: rOSIOBHE MEHI0, BIKHO BigoOpaxeH-
HA rpadikiB, none nobyayBaHb, peaakTop opmyn, AOBIOHUK.
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Puc 10.2 OcHoBHi enemeHTu iHTepdency NM IMpadiku.

10.1.1 OoBiaHuk Npadikis

JoBigHVK rpadikiB Npu3HadYeHO AONs BUKOHaHHS onepauin Hag rpadiyHMu
ob6’ekTamMun, KOXHa 3 SKMX PO3B’A3ye OAHY 3 HACTYMHUX 3ajadv: nobyaoBa MO PiBHAHHAM
rpacpikis, nobygosa no icHytounMm nobyaosam, BU3HAYEHHS PiBHAHb NOOYO0B.

10.1.1.1 Komanau JoBigHuka po3giny PiBHAHHA - [padik

KomaHngu po3sginy PiBHsHHA — ['pacbik [JoBigHuKa npuaHadeHi ana nobyaosm TOYOK
3a BilOMMMM KOOpAMHATaMM Ta NPAMUX 3a IX PIBHAHHAMW.

10.1.1.1.1 KomaHpa «MobyayBaTtn TOYKY»

Ans nobynoBu ToYkM HEOBXiAHO B None pefakTopy BBECTU Ha3BY TOYKM i B KPYrInX
AY>XKax Yyepes TOYKY 3 KOMOI - KoopauHaTh Toukn. Hanpuknag : A(2;5).

B poBigHuKy BnbpaTtn po3ain ,PiBHAHHA-rpadik” Ta poO3KpUTU MOro. 3HANTU MYHKT
.1 1006yayBaTN TOYKY”.

HaTtucHytn kHonky BukoHaTw ¥ Y BikHi BinoOpaxeHHs rpadikiB BigobpasnTbCs
TOuKa.

KopoTky AoBigKky Npo NOpsAoK BUKOHAHHS KOMaHAM MOXHa OTpMMaTW, HaTUCHYBLUU
Ha KHOMKY \ B
10.1.1.1.2 KomaHpa «lMobyaysatu npsmy»

Ona nobygoBn npaAmMoi HEOOXIQHO B None pefakTtopy BBECTU Ha3BYy MNPAMOI i B
KpYrnux gy>Kax piBHAHHS npamoi. Hanpuknag: m(5*x+7*y+9=5).

B poBigHuKy BnbpaTtn po3ain ,PiBHAHHA-rpadik” Ta poO3KpUTU MOro. 3HANTU MYHKT
,I1obygysaTtun npsmy”.

HaTtucHytn kHonky BukoHaTw ¥ Y BikHi BinoOpaxeHHs rpadikiB BigobpasnTbCs
npama.
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KopoTky AoBigKy Npo NOpsiAOK BUKOHAHHA KOMaHOW MOXHa OTpUMaTu HaTUCHYBLUU
Ha KHOMKY \ B
10.1.1.2 Komangu JoBiaHuka po3ainy Npadik-Ipadik

Posgin [osigHuka padpik — Mpacdpik mMicTuTb KOMaHan, npusHayeHi ana nobyaosu
TOYOK NepeTUHy NPAMUX Ta NPAMUX, LLO NPOXOAATb Yepe3 2 3aaHi TOUKH.

10.1.1.2.1 KomaHpa ,,[IpoBecTtu npsamy 4yepes 2 TOYKN”

Ana nobyaosu npamoi HeobxigHo Bnbpatn B cnncky nonsa nobyayBaHb iMeHa OBOX
TOYOK, Yepes AKi NOTPiIGHO NpoBECTM NPsIMY.

B poBigHuky Bubpatn posgin ,[padik-rpadik’ Ta po3KpUTM MOro. 3HANTU MNYHKT
. IPOBECTU NPsSIMY Yepes 2 TOYKN.

HatncHytn kHonky BukoHaTtu ¥ Y BikHi BigoGpaxkeHHA rpacikiB BigobpasnTbea
npsiMa, gka NPoxXoauTb Yepes obpaHi TOUKM.

Akwo npamy nobyayBatM HEMOXNIMBO 4Yepe3 Te, WO TOYKM chiBnagatoTb,
BiAKPMETBLCA BIKHO MOBIAOMIIEHHSA 3 TEKCTOM , TOYKM cniBnagatoTb. ICHye 6e3nivy npamux,
LLIO NPOXOAATL Yepes AaHy TOYKY”.

KopoTky AoBigky npo nopsgok BUKOHAHHA KOMaHAW MOXHa OTpUMaTh HaTUCHYBLUN
Ha KHOMKY \ B
10.1.1.2.2 KomaHAaa ,,3HanT nepeTuH npamux”.

[na nobynoBu ToukM HeobXxigHO BMBpaTM B CNUCKy nons nobyayBaHb iMeHa OBOX
NPSMNX, TOUKY NEPETUHY AKNX Tpeba 3HanTu.

B posigHuky BubpaTtn posgin ,[padik-Mpadik” Ta po3kpuTM MOro. 3HaANTU MYHKT
»3HaNTN NepeTnH NpAMuXx”.

HaTtucHytn kHonky BukoHaTu Y BikHi BigobpaxeHHs rpaduikie BigobpasuTbes
TOuKa.

AKwo Touky nepeTuHy nobyaysBaTu HEMOXITMBO Yepes Te, WO npsMi cniBnagaroThb,
BiAKPMETBLCA BIKHO NOBIAOMMEHHSA 3 TekcTOoM ,[1psami cniBnagatoTb. ICHye 6e3niy TOYOK, Lo
Hanexartb AaHin npsamin’.

AKwo Touky nepeTvHy nobyayBaTu HEMOXNUBO 4Yepes3 Te, WO NpsiMi napanenbHi,
BiOKPUETBCA BIKHO nNOBIAOMMEHHA 3 Tekctom llpsami napanenbHi, TOGTO He
nepeTnHarTbCa”.

KopoTKky AoBigKy NpoO NOPSiAOK BUKOHAHHS KOMaHOWM MOXHa OTpUMaTu HaTUCHYBLUMU
Ha KHOMKY \ B
10.1.1.3 Komanau [osigHuka rpynu Npadik-PiBHAHHSA

Komanan [osigHuka posginy padik — PiBHSAHHS npu3HadeHi Ans 3HaxXOpKeHHSA
KoopAanHat nobyaoBaHOI TOYKM, Ta 3HAXOAXKEHHS PIBHAHHA NoByaoBaHOT NPSIMO.

10.1.1.3.1 KomaHaa ,,3HanTn KOOpAUHATU TOYKN”

[Ana 3HaxomKeHHA KkoopauHaT TOYkM HeobxigHo BuMOpatM B CNMCKy nons
nobyayBaHb iM’St TOYKN.

B poBigHuky BubpaTtn po3ain ,[padik-piBHAHHA” Ta PO3KPUTKM NMOro. 3HanWTU MYHKT
»3HANTX KOOPAMHATN TOYKWL”.

HatncHytn kHonky BukoHaTtu ¥ Y BikHi pefakTopa BigobpasaTbcs KoopauMHaTK
TOYKM.
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KopoTKy AoBigKy NpO NOPSiAOK BUKOHAHHS KOMaHOWM MOXHa OTpUMaTu HaTUCHYBLUM
Ha KHOMKy \
10.1.1.3.2 KomaHga ,,3HauTU pPiBHAHHA NpsAMOI”’

[Ona 3HaxXOMXEeHHs1 pPIBHAHHA npsiMoi  HeobxigHo BubpaTM B CAWCKY MO
nobyayBaHb iM’a NPAMOI.

B posigHuky BMbpatn posgin ,Ipadik-piBHAHHA" Ta PO3KPUTU MOro. 3HANTU MYHKT
»3HaNTN PIBHAHHA NPAMOI”.

HaTtucHytn kHonky BukoHaTtn > Y BikHi pegakTopa BigobpasnTbCs PIBHAHHS
NpsSMOi.

KopoTky AoBigky npo nopsgok BUKOHAHHA KOMaHAW MOXHa OTpUMaTh HaTUCHYBLUN
Ha KHOMKY \ B
10.1.2 ®yHKuUiT nona nobyayBaHb

Mone nobyayesaHb NpuU3HayYeHo AnA BigobpaXkeHHs Ta BUOOpPY iCHY4YMX Nobyaos.

[Ana BUMKOHaHHA KOMaHau Hag 06’€KTOM MOro HeobXiaHO BIAMITUTM B CMMCKY MONS
nobyayesaHb. [Ons Toro, wob BuainutM nobyaoBy HeOOXigHO B cnMcKy nobyayBaHb
HaTUCHYTK NiBY KNaBily MULWI HA NnepemMukadi 6ina Ha3Bm NoGyao0BMw.

10.1.2.1 Komanpga ,,Bunyuntn”

Ana Ttoro, wob6 Bunyuntn nobynoBy 3 BikHa BigobpaxeHHs rpacdpikiB Ta nons
nobyayesaHb, HeOOXiAHO B cnucKy nond nobyayBaHb 1 BiAMITUTW, @ MNOTIM HATUCHYTH
KHOMKY ,BunyunTtn”. BigKpueTbca BIiKHO MOBIAOMITIEHHA 3 MUTaHHAM, Ha sike Bu maete
BignosicTu. NobyayBaHHs Byae BunyyeHe, skwo Bawa signosigb - [la.

]

@ BH AIFCHO BaKaETE BHMAYHMTH NOGY AYESHHAT

10.1.2.2 KomaHpa ,,Ounctutn’

Ona Toro, wob® ouncTuTK pepakTop opmMyn HeoOXiAHO HATUCHYTU KHOMKY
,OUNCTUTU”.

Mofy AvEaHHA |

Oox

BuaineHHs nobygosu BinbyBaeTbCs
HaTUCHEeHHSIM NiBOT KNaBiLLi MULLI.

3H.II"_¢,|""-IHTI|D"-IH[ZTHTI{

Puc 10.3 OcHoBHi enemeHTH iHTepdency nons nobyaysaHb.
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10.2 dyHKuii MM «padcpiku»
10.2.1 PyHKuUiA «Dann»

Ona Toro wob 3akiHuMTM poboTy 3 AoOaTKOM HeOoOXiAHO BMKOHATM KOMaHay
dann/Buxig abo HaTucHyTh knasiwi Alt+F4 .

10.2.2 ®dyHKUia «Burnag»

Lis dyHkUia BigkpmBae pfianoroBe BikKHO ,HacTpouku rpacikiB”, sike [o3Bonse
HacTpotoBaTn Macwitab Bigobpa)KeHHA KOOPANHATHOI NITOLLNHMN.

3acobamm pgaHoro BikHa MOXHa 3MiHOBATWM MacwTtab BigobpakeHHA rpadikis,
okpeMo Bicb OX , okpemo Bicb OY. Akwo yctaHoBUTU nepemukay ,Obumasa Bigpasy”, To
mMacwTab no ocam Oyae 3MmiHIOBATUCS O4HOYACHO (BMKOPUCTOBYETbCS ANA 36epexeHHs
nponopuin).

HacTpokkr rpadikis £

MacwTah 3a siccH abcuMe

D p—

MaclwTab 3a BiccH) OpAMHAT Ofnasa siapasy |
—1
I

Puc. 10.4 [lianorose BikHO HacTpowku rpacikis
Lia doyHKUis BigKpBae naHerb iIHCTPYMEHTIB pefakTopy popmyin.

Lla dyHkuia sigkpueae pgianorose BikHO ,Onuil”, B sIKOMYy MOXHa obpaTtu Konip
TOYOK Ta NpAMUX, ski ByayoTbes.

CLUR x| )

HaTucHITL niBOI0 KNaBilLE MWW AN BigKpUTTA
ToHKEH BikHa BMOOPY KOMbOPY TOYKM

TadkH

\ /
f \
HaTucHITL niBOI0 KNaBilLe MWW AN BigKpUTTA

Cancel | BikHa BMOOPY KOMbOPY NiHii

NiHii

_—

Puc. 10.5 [lianoroee BikHO Onuii

3a gonomorok [aHoro BikHA MOXHa obpatm konip OGyayeMux TOYOK Ta MPAMUX.
Micna HaTUCKaHHS MULLIKOKO Ha BiAMOBIOHMX KHOMKaX BiAKPMBAETLCS BIKHO BUOOPY KOSbOPY
300paxeHHs, B sKomMy HeobxigHO BMOpaTn Konip Ta HatucHyTn OK.

10.2.3 PyHKUiA «IHCTPYMEHTU»
3a gonomMoroto uiei yHKUiT MOXHa Bigkputn moaynb ,Po3B’sssyBay’.
10.2.4 ®PyHKuUiA «[Tpo nporpamy»

Lla komanHga  BigkpuBae gianoroBe BikKHO L[1po nporpamy”, B SKOMY MOXHa
AOBigaTUCA NPO Ha3By, NPU3HAYEHHS Ta PO3POOHUKIB MPOrpaMHOro MoAynto.
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11. PeparyBaHHA MaTeMaTU4YHMX BUpa3iB

11.1 Npn3Ha4yeHHA MaTeMaTU4YHOro peaakropa

MaTtemaTtnyHun pegaktop, wo sukopuctoByetbes y NMMK TepM, npusHayeHo ans poboTm
3 MaTeMaTu4yHMMKU opMyrnamun. Yci matemaTuydHi dopmynn BigobpaxkaloTbCsl B MOOYNAX
NMMK B 3BnyHOMY BUrngagi. Pegakrop go3sonse sik pegarysaTt oopMynu 3 knasiaTypu, Tak
i BAKOHYBaTW esiKi TOTOXHI MaTemMaTU4Hi NepeTBOPEHHS 3a 4OMNOMOIrol MULLI.

11.2 PeXXuMmn matemMaTU4yHOro pegakropa
MaTemaTuyHnin pegakTop NigTPUMye TpU PEXUMU:
e pexuMm nepernsagy;
* pEexXuM pegaryBaHHs;

® PEXWUM TOTOXHIX NepeTBOPEHb.

B ycix unx pexumax KkopuctyBad Moxe pyxatu opmyry B Mexax MmaTtemMaTU4HOro
pefaktopa 3a JonomMorow Muwi. Ons uboro HeobxigHO HaTucHyTu knasiwy Ctrl i,
YTPUMYIOUM J1iBY KHOMKY MWL, pyxaTu dOpmMysly B FOpU3OHTarbHOMY Hanpsimi 3nisa
HanpaBo abo 3npasa Hanieo. [py UbOMY BKa3iBHMK MULLI NpurMe BUrnsag ,nepexpects’
(Burnag BkasiBHMKA MWL 3aneXuTb Big YCTAHOBOK BKa3iBHMKIB MULLI B OnepauinHin
CUCTEMI).

3ayeaKeHHs:

e opMyIny MOXHa pyxaTu fLe B rOpU3OHTanbHOMY HanpsiMi;

e opMyny MOXHa BMHECTU 3a MeXi BMAMMOro Monsi MaTeMaTU4YHOro peaakTopa,
Toai ii He 6yme BugHo. [Ona Toro, wob6 nobauntn dopmyny 3HOBY, NOTPIOHO
nepeHecTu il y Buammy obnactb MmaTeMaTn4yHOro pegakropa.

B ycix pexumax dopmyna moxe 6yTu ckonioBaHa o 6ydepy obmiHy. [Ans uporo
HeobXigHO ABidi HATUCHYTK NpaBoko (He NiBOK) KHOMKOK MULLI B obnacTti MatemMaTU4HOro
penakropa. licna yboro 3’sisBUTLCSA MOBIAOMIEHHA NPO Te, WO hopmyny cKonimoBaHO A0
Oydepy 0bmiHy. Taknin MeToq He BUKOPUCTOBYETLCS B PEXUMI peaaryBaHHs.

11.3 Pexxum nepernaagy

Pexnm BUKOPUCTOBYETLCS nuwie Ans BigobpaxeHHa dopmynu. B ubomy pexumi
KOPUCTYyBa4 He MOXe BMKOHYBATW HISKUX i Hag dhopMynamMu.

11.4 Pexxum peaaryBaHHA

Pexxum BukopmncToByeTbCA Ans Habopy Ta peaaryBaHHs opMynu. B Lbomy pexnmi
KOpUCTyBa4y Ma€ OOCTaATHbO LUMPOKI MOXITMBOCTI. XapaKTepHO PUCOI0 LbOro Pexumy €
Te, Wo B obnacti maTeMaTU4HOro pegakrtopa BUAHO Kypcop CTaHOAPTHOrO BUrMA4yY
(BepTvkanbHa Onumaroda nonocka). BiH Bkasye Ha Micue, Kyau Oyne BcTaBreHo
HaCTynHUN cumBon abo wabsioH.

11.4.1 lWWabnoHwu

LWabnoH — ue rpadivHmnin 06’exT, WO He € niTepoto abo undgpoto, abo 3Hak, SKOro
HemMae Ha knasiaTypi. LWabnoHn BMKOPUCTOBYKOTbCA AN OPYKYBAHHA  Pi3HUX
MaTemMaTUYHUX CUMBOMIB (Hanpuknag, 3Haky cuctemmn) abo bopmyBaHHS cneuianbHuX
BMpasiB (Hanpuknag, 3miwaHoro gpoby). WabnoH y cBoemy cknagi Moxe maTtu Micus,
obpamMneHi LWTPUXOBUM YOTUPUKYTHUKOM, B SAKi Crig BBECTU BiANOBIAHI AaHi (Hanpuknag,
WabnoH cTeneHs, mMae Micua ANA OCHOBM Ta MNOKasHWKa cTeneHs). [Ana ApyKyBaHHSA
WwabnoHy MOXHa 3acTOCOBYBaTM KHOMKM NaHeni wabfoHiB MaTeMaTU4HOro peaaktopa
(aus. MantoHoK).
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Puc. 11.1 MNMaHenb WwabnoHiB MaTeMaTU4YHOro peaakropa.
11.4.2 OcobnuBoCTi NnpaBun 3anucy mareMmaTuiHux popmyn
11.4.2.1 MNpaBuna 3anucy ymucen

MaTemaTnyHnin  pepaktop nNIATPUMYKOE pefaryBaHHA OECATKOBUX  LinNux Ta
ApobOoBMX Ta NEPIOONYHUX YnCen, pauioHanNbHUX Yncen y popMi 3BMYanHMUX Ta 3MillaHuX
Apo6iB. Po3ginbHMKoM MiX Winow Ta 1l gpoboBoto yactmHamu € Kkoma. [NpaBuna 3anucy
yncen € NPUPOaHUMMU.

11.4.2.2 MNpaBuna 3anncy 3aMiHHUX

[Mo3HayeHHs M 3MiHHMX Y bopMynax € Mani Ta Benuki naTtnHebKi 6yken abo ui 6yksu
3 (HWKHIM) iHOekcoM. 3MiHHI, AKi 3anMcaHi 3a OOMOMOroK BENuKOi Ta Manoi bykeu, €
Pi3HUMW.

11.4.2.3 lNpaBuna 3anucy BupasiB

MpaBuna 3anucy BupasiB € npupogHumu. [lpu 3anucy BupasiB Yy AyXKax
BMKOPUCTOBYHOTLCS NULLIE KPYIIi JY>KKN.

11.4.2.4 MNMpaBuna 3anucy piBHoCcTeN

[MpaBuna 3anucy piBHOCTEN € NPUPOLHUMN.
11.4.2.5 MNpaBuna 3anucy cMctem Ta CyKynHocteun

lMpaBuna 3anucy cnctem abo CykynHOCTEN € NPUPOSHUMMN.
11.4.2.6 MNpaBuna 3anucy rpacivyHnx ob6’eKkTiB

dopmynu, WO € O3HAYEHHAMM TOYKM [OeKapTOBOI MNSOWMHU, BUKOPUCTOBYHOTb
HaCTYMNMHUN CUHTaKCUC: <IM’a moyku>(<4yucro>;<yucno>). Hanpuknag: A(1,5;3).

dopmynu, WO € O03Ha4YeHHAMU rpacdpikiB NPAMUX, BUKOPUCTOBYKOTb HACTYMHUN
CcuHTaKkcuc: <IM’st epacpika>(<pieHsiHHA>). Hanpuknag: I(2*x - y = 0).
11.4.3 Peparyrodi gii 3 BAKOPUCTaAHHA MULUI

B pexumi pegaryBaHHs KOpUCTyBa4y MOXe 3a JOMOMOroH MULLI BCTAHOBUTU Kypcop

B NoTpibHe Mmicue. Ona UbOro NOTPIOHO HATUCHYTU MiBOK KHOMKOK MU B MOTPIOHY
nosuuito.

[ns Toro, wob Bnainutn YactuHy cdopmynu, Tpeba, yTpumyoum niBy KHOMKY MULLI,
NPOBECTU BKA3iBHUKOM MULLI Ha L YAaCTUHI.

AKWO HATUCHYTU MpaBy KHOMKY MWL, 3'IBUTbCSI KOHTEKCTHE MeHt. B Hbomy
KOpPUCTyBay MOXe BMOpaTu 0aHY 3 HACTYMHUX KOMaHA:

e Bwupizatu BugineHy copmyny (SKWo Bupas He BUAINEHO, Uen NyHKT MeHo byae
HefoOCTynHMK). B pesynbTati BUAiNeHnn Bupas - YacTuHa (popmMynu 3HUKHE 3 nons
pegakTopa i 6yge nomiweHa go 6ydepy obMmiHy.
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e CkonitoBaTtu BuaineHy opmyny (KO HIYOro He BMAINEHO, Len NyHKT MeHto byae
HegoCTynHuM). B pesynbTaTi BuAgineHa 4YactuHa ¢opmynu Oyge nomiweHa Ao
Oydepy 06MmiHy.

e CkonitoBaTu BCclo popmyny (3aBxam aktmeHa). B pesynbrarti Bca oopmyna byae
nomiweHa o 6ydepy obMmiHy.

e BctaButn popmyny 3 bydepy obmiHy. B pesynbtarti B nOoTOYHY nosuuito byae
BCTaBrieHa chopmyna, wo MiTuTbCcs B Bydepi.

e Buaganutu Bcio oopmyny. B pesynbTaTi hopmyna Oyae BuaaneHa.

11.4.4 BukopucTtaHHSA Knasiatypu

KopuctyBad Moxe HabupaTtu 3 knasiaTypu Ti CUMBOSIU, SIKi MOXYTb 3ycTpidaTtucs y
MaTemaTuy4HNX popMynax 3 Kypcy anrebpm 7 knacy 3aranbHOOCBITHLOI LLKOMW.

3a [onomorok KnasiaTypu KOPUCTYBad MOXe MepemillyBaTi Kypcop Mo  doopmyni,
BMKOPMCTOBYIOUM KNaBilli kepyBaHHA KypcopoMm («,—,T.{). MoxHa BukopucToByBaTU
Takox knaeiwi Del Ta BackSpace anst BuoaneHHs enemMeHTIiB BigNoOBigHO cripaBa Ta 3nisa
Big Kypcopa. lNpu BupaneHHi wabnoHa BiH cnodatky Oyde nigceBideHUn, a noTim, npwu
NOBTOPHOMY HaTUCKaHI Ti€l X Knasilwi, BiH Oyae BuaaneHun.

3a gonomorto knaeiaTypy MOXHa TakoX BCTaBNSATU Taki LWaGNoHK:

Knasiwa abo kombiHauis Onuc

A (cTeniHb) Hopatn wabnoH cteneHs

_ (cumBon nigkpecneHHs — Shift + =) Joaatn wabnoH 3mMiHHOI 3 iHOEKCOM

/ (BineHHs1) Honatn wabnoH ropMsoHTanbHOI pUCKK
Apoby

{ abo } (pirypHi gy»xKn) Hopatu wabnoH cnctemm

[ aBGo (kBagpaTHi oyXKn) Honatn wabnoH cyKynHoCTi

| (BepTuKanbHa pucka) Hopatu wabnoH moayns

11.5 PeXXUM TOTOXHiX NnepeTBOpPEHb

Pexxum BUKOPUCTOBYETLCA ANA TOTOXHIX MepeTBOpeHb BupasiB nig 4yac
po3B’a3aHHsA 3agadvi B CepenoBuLli po3B’A3aHHA. B LbOMYy pexumi KOpUCTyBay HE MOXe
penaryBatn, abo 3MmiHOBaTUM OPMYNy HIGKMM iHWWM CnocoboM, KpiM MepeTBOpeHb
BUpasiB, SAKi 30IMCHIOITLCA 3a [LOOMOMOroK MWL Ta KOMaHA4, WO BU3HA4YaKlTbCA Yy
AdosigHuky (avs. n. 7.2). Ona Toro, wob AisHaTMCs NpO Te, K BUKOHATW Te 4M iHWe
nepeTBOPEHHS, Tpeba HATUCHYTU Ha KHOMKY fAK ue 3pobuTu BigNoBIiAHOI AOBIgKM (OMB.
puc. 8.8)

11.5.1 NoAaBiHe HaTUCKaAHHA NiBOI KHOMKWU MULUI

Llo6 BuMkOHaTW NEpeTBOPEHHS LMM Cnocobom, NOTPIOHO ABidi HATUCHYTM NiBOKO
KHOMKOK MULLI Ha noTpibHoMy 0B’ekTi. Lle moxe 6yTu 3MmiHHA, OY>KKKW, 3HaK onepadii abo
WabnoH.
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11.5.2 HaTtnckaHHA NpaBoi KHONKU MULLI

Llo6 BMKOHaTM MNepeTBOPEHHSA UMM crnocobom, Tpeba BuAINUTM NigBupas, AKuin
nignarae nepeTBOPEHHs, HATUCHYBLUM nNpaBy KHOMKYy MuWi i Bubpatn notpibHe
nepeTBOPEHHNA B AOBIOHMKY. [lepeTBOpeHHS 34IMCHIOETLCS 3a NpaBuiaMun, ki HaBeaeHi y
NyHKTI AK ue 3podunTn KOXHOI AoBigku (ams. n. 7.2). Ansa Toro, wo6 BigMiHUTK onepaLito,
MOXXHa HaTUCHYTU NiBY KHOMKY MULLI Ha popMyTTi.

11.5.3 MNepemiweHHa nigBupasiB gieto Drag & Drop

o6 BrvKOHaTU NepeTBOPEHHSA UMM cnocobom NOTPIGHO, YTPMMYHOHUM NiBY KHOMKY MWLLI,
nepemMicTuT NOTpibHMI nigBmMpas Ha iHWKuK. Akwo Tpeba nepemictutn oosrnn JoOOYTOK
abo gosry cymy notpibHo 3pobutu ue, yTpumytoun knasiwy Shift.

Mpy UubOMY BKasiBHUK MU Byae 3MiHIOBATUCL B 3aneXHOCTI Bif MOXITMBOCTI BUKOHATH
AaHy onepauito B AaHoMy MicTi. BiH Moxe maTu Burnsa:

Burnag BkasiBHuKa Onuc
CTpinka 3 YOTUPUKYTHUKOM Hisiki gii He BokoHaOTbCS
CTpinka 3i 3Hakom ‘+’ HonaBaHHA abo MHOXEHHSI apryMeEHTIB
CTtpinka 3i 3HakoM sipnuvka [MepemilieHHs B AaHy No3uLito
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12. 3aknto4Hi 3ayBaKeHHA

Bepcia 1.0 MK Tepm € nepluot. ABTOpM MaloTb Hamip BAOCKOHanwoBatu ii. [Ans uboro
HaMm NOTPIGHI BiArykW, 3ayBaXKeHHs1 Ta NPONo3uLii KOpUCTyBadiB. M1 YeKkaeMO Ha HUX.

Haw e-mail : sledusoft@ksu.kherson.ua

MowTtoBa agpeca: 73000 M. XepcoH, Byn. 40 pivyus XKoBTHA 27, XepCOHCbKUI Lep>KaBHUI
yHiBepcuteT. |HCTUTYT iHopmauinHux TexHonorin. JlabopaTtopis 3 po3pobku Ta
BNPOBaMKEHHS NefaroriyHMx nporpamMmHmnx 3acobis.
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