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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-
pUCTaHHs Ha ypokax anrebpu B 7-9 knacax 3arafibHOOCBITHbOI LIKOMM, a TaKoX
BUMTENAMM MaTEMaTMKM - NPW NiAroToBLi 0O MNPOBEOEHHSA YPOKiB, CaMOCTiHMX abo
KOHTPOMbHUX POBIT, YYHAMU — MPU BUKOHAHHSA LOMALLHIX 3aBAaHb.

NMMK Tepm npmn3sHayeHoO NepLl 3a BCe AS151 BAKOPUCTAHHS HA NPaKTUYHUX 3aHATTAX 3
anrebpu. NMMK BcebivHO NigTPMMYE NPAKTUYHY AISSNbHICTb YYHIB Ta BYMTENIB, HagaKum im
OfHOYaCHO HeobxigHy iHdOpMaLito HaB4YanbHOro Ta [OOBIOHMKOBOrO  XapakTrepy.
OCHOBHOIO TEXHOSOriE pO3B'sA3aHHA anredpalyHux 3agay € PIBHOCUITbHI MaTeMaTU4Hi
nepeTBopeHHs. 3 uiei Toukm 3opy NMMK Tepm € cuctemoro komn'toTepHOT anredpu.

OcHoBHMI BuA poboTu kopuctyBada B MK — po3B’sisyBaHHA MaTtemaTu4HOI
3agadi. Xig po3B’sa3aHHsA € NOCMiQOBHICTIO KPOKIB, HA KOXXHOMY 3 SIKMX KOPUCTYBay BUKOHYE
Aesike nepeTBOPEHHS MaTeMaTU4yHOro BuMpasy - MOAeNi MaTtemaTuyHol 3agadi. Takum
YMHOM, OCHOBaHMM nporpamHum mogynem MNMMK Tepm € Cepedosuuie po3e’si3aHHsI.
OcCHOBHI yHKUIT UbOro MOAyns - nepeBipka MPaBUMbHOCTI NepeTBOpeHb, BUKOHAHWUX
KopucTyBadyeM, abo aBTOMaTU4YHE BUKOHAHHS MEPETBOPEHHA NO KOMaHAi KopucTyBaya.
MMepenik npunycTMMMX NepeTBOpeHb NpeacTaBneHni y nporpamHoMy moayni [JoeioHuk,
3BiJKM KOPUCTYBay Ha KOXHOMY KpoLi Bubupae noTtpibHe nepeTBOpeHHA. PeparyBaHHs i
nepeTBOPEHHA MaTeMaTUYHWX BUpa3iB NiATPUMYKOE cneuianizoBaHUin mMamemamuyHul
pedakmop.

Ixepenom 3agady € 3adayHuk — nporpamHuin moaynb MK Tepm, B sikomy
npeacraBneHi BCi TUNW 3agad, aKi MOXHa pO3B’dA3yBaTU B CepefoBULLI PO3B’SA3aHHS.
BupiweHi i po3s'adyBaHi 3agavi 36epiraloTbCA B 30LWNTI KOPUCTYBaYa, KA NpeacTaBneHo
nporpamHum moaynem 3owum. lNepenivyeHi moayni NMK 6e3nocepeaHbo nigTpUMYHOTh
npouec po3B’a3yBaHHSA 3agadi.

Baxnueum mogynem NMMK Tepm € HaeyanbHul nocibHuk (Hadari- nocibHuUK). Y
NnocibHMKY NpeacTaBneHoO HaBYanbHUM TeopeTu4HM MaTtepian. Buknag uboro matepiany
AOMOBHIOETLCS CUCTEMOIO BMpaB ANs camMOonepeBipKW, sika pearnizoBaHa B nporpaMHoOMy
mMoayni Bnpaeu. KoxHa BnpaBa — Lie 3aBAaHHA Ha YCHe PO3B’A3yBaHHSA NPOCTUX 3aa4y Ha
3agaHy Temy. [Nporpama nepesipsie NpaBUIbHICTb BigNOBIAI, HAA4AaHOT KOPUCTYBAYEM.

Hapewri, MK Tepm Hagae kopuctyBa4veBi Tak Ha3uBaHi MaTeMaTUYHI iIHCTPYMEHTU
— nporpamHi moayni Pose’sasyeady i [pagpiku. lMporpamHui moaynb Po3e’s3yeay
NpPU3Ha4YeHo AN aBTOMaTM4YHOrO pO3B’sid3aHHs anrebpaidHnx 3agad, SKi BUBYAKTLCS B
Kypci anebpu 7-9 ro knaciB 3aranbHOOCBITHbOI LWKkonu. MNporpamuun moayne Ipagpiku
npu3HayYeHo Ans po3B’s3aHHA 3agadv Ha nobyaoy rpadikis. 3okpema, 3acobamm LbOro
nNporpaMHOro MoAynsi KOpUcTyBady Mae 3mory byayBaTu Ha AeKapTOBiM MIOLMHI TOYKM,
npsimi, Kona, BiAPi3KM Ta poO3B’si3yBaTM OCHOBHI 3adadvi Ha rpacdpiyHi nobynosu, SKki
BMBYAIOTbCA Y KypcCi anrebpu 7-9.

PoboTta kopucTtyBada B cucTemi nepcoHidikoBaHa. Moaynb [llepcoHigpikauisi
npuaHadeHo ansa peectpauii kopuctysada B NMK. IMig 4ac peectpauii kopuctysay obupae
Knac HaBYaHHS, BM3HA4ya€ Ha3By Knacy, BnacHe npissuwie Ta Homep 3owunty. KoxeH
KopucTyBay Mae€ BrnacHuim 3ouT.

[ns Toro, wWob KopucTyBaTMCS NporpaMHMx 3acobom, HeobXiaHi cneuianbHi 3HaHHS
Ta BMIiHHA KOpuUCTyBaya MnepcoHanbHOro Kommn'iotepa (anapatHe obrnagHaHHda) Ta
onepauinHoi cuctemmn Windows 98 a6o 2000 B 06cAa3i onepatopa: BMiHHA KOPUCTYBaTUCA
OCHOBHUMMU iHTepecHMMM 3acobamMn: MEHIO, BikKHAMW TOLLLO.

Kpim TOoro, HeobxiaHi:



e 3HaHHA N 6, N.8 IHCTPYKLUil 3 iIHCTanAUil Ta ekcnnyaradi;
e 3HAHHSA AAHOI IHCTPYKLiT B MOBHOMY 06CA3i;
BMiHHS NpautoBaTu B TEKCTOBOMY peaaKTopi;

CnevuianbHi 3HaHHS BigNoBIiAHMX TeM 3 Kypcy anrebpwu 7 knacy, sKi y4YHi MatoTb
OnaHoOBYBaTK B NMPOLECi BUKOPUCTAHHA JaHOro NporpamMHoro 3acoby.



2. 3anyck nporpamMmHoro 3aco6y

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

IM’a nporpamu — TepM.

Mpo nporpamy

HaByanbHMn NOCIOHNK AN

NIATPHMKM NPOKTHYHOT HOBYGNbHOI
matemarnukoi gisnsHocti. Bepeia 2

3agavHuk —

[oBiaHuk ~_

3owmnt —

Cepeposuuie -
PO3B’sI3aHHs! Poss’szyBay Mpadikm

Puc 2.1 3aranbHun Burnag ronosHoil ctopiHkm MNMMK.

Mpun 3anycKy NnporpamHoro 3acoby BiAKpMBAETLCS rofioBHA CTOpPiHKa (ronioBHe BikHO) MMK,
Ha AKin KopucTyBau:

e 3aincHIoe nepcoHigikauito.

e Bunbupae Tonn moaynb, 3 IKOro BiH noynHae podoty. Moayni NMMK:
= CepefosuLle po3B’si3aHHS.

= 3agadHuk.

= HaB4anbHUN NOCiGHNK.

= 3oLwwwmrT.

= Po3B’asysau.

= [padikn.
= JloBigHuUK.

e Opepxye gosiaky npo nporpamy (NMMK Tepm).

e Buxogutb i3 NMMK.



2.1 MM «lMepcoHidpikauisa»

dyHkuia «lMepcoHigikauis» ana kKopucTyBaya o3Hadae obpaHHs Kracy HaBYaHHA Ta
cBoro eksemnnspy 3owwnTy. lNepcoHidikauis 34iIMCHIOETBECA KOPUCTYBadYeM Ha novaTky
KOXKHOro ceaHcy po6otu 3 NMMK Tepm.

|- NepcoHidikalin ﬂ

ol Dt

’— Knac HaEYaHHA

Hazea knacy
FopucTYEaY

SJOWHT

BigmiHATI | PeparyeaTK EIMK:::HaTM

Puc 2.2 3aranbHun Burnag gianorosoro BikHa nepcoHidgikauii NMMK.

2.1.1 BuGip nepcoHicikoBaHOro eksemnnsipa sowmta

HatucHite Ha  kHoOnKy  [lepcoHipikauis.  Bigkpuetbca  gianoroBe  BIiKHO
lNepcoHipikayis (puc 2.2). B HboOMy po3TalloBaHi:

e none Knac Hag4yaHHs;
e nonda Hasea knacy, Kopucmyeay i Sowum.

|- MepcoHihikawia il

=l N

’— Knac HaEYaHHA

Hazes knacy
KOpWCTY B&aY

JowmT

Big miHAT I PeparyeaTH BukaoHaTH

Puc 2.3 lMNMpuknag 3anoBHEHHSA 4aHUX NPO KOpUCTyBada npw nepcoHidikauii.

Ana Toro, wob obpatm knac HaByaHHA, Tpeba obpatu Ta BIAMITUTM OAMH 3
nepemukadis VII, VIII, IX'y noni Knac Hag4yaHHs.
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Ona Toro, wob BM3HaAYMTM Ha3BYy Kracy, HATUCHITb Ha TPUKYTHY KHOMKY chnpaBa Big
nonsa Knac. Bigkpnetbca cnMCOK Ha3B KnaciB. HaTUCHITL Ha Hanuc, Wo BignoBigae HasBi
Baworo knacy. None Ha3sga knacy 3anoBHUTLCS.

HaTucHiTb Ha TpWKYTHY KHOMKY cnpasa Big nons Kopucmysay. BigkpueTbcsi Cnmncok
npi3BuULL, y4HiB 06paHoro Knacy — KOpMcTyBadiB nNporpamHoro 3acoby. HaTtucHiTe Ha Hanwc,
o Bignosigae Bawwomy npi3suuy.

HaTuUCHITb Ha TPUKYTHY KHOMNKY cnpasa Big nons 3owum. BigkpueTbCca CNMCOK HOMEPIB
30WWNTIB YYHSA-KOpPUCTYBaya nporpaMHoro 3acoby. HaTucHiTb Ha Hanuc, Wwo Bignosigae
HomMmepy obGpaHoro 3owwuTa. lNMone 3owum 3anoBHUTLCA. [NA 3aBepLUEHHS npouenypwu
nepcoHidikaLil HAaTUCHITb Ha KHOMKY BukoHamu.

2.1.2 [lopaBaHHA i BUNYYeHHS KnaciB, KOPMCTyBayiB Ta 30WUTIB

Bu, ak HoBum kopuctyBad [MMK, maeTe 3mory CTBOpPUTM CBil NepcoHanbHUM
ek3eMnngap 3owuTa abo HaBiTb HOBMI Krac KOPUCTyBadiB, TOBTO Knac KopucTyBadiB 3
HOBOI Ha3Bow. [nA UbOro HaTUCHITb Ha KHONKYy Pedazysamu. Bigkpuetbca gianoroese
BikHO Kracu ma kopucmyeayi. BOHO nopfineHe Ha Tpu 4YacTuHW. 3niBa po3TalLOBaHi
3acobun, 3a gonomorow AkMx Bu gogaete oo nepeniky HOBWUWA Knac KopucTyBadis, abo
BUNTyYa€eTe Knac KOpUCTyBadiB 3 nepeniky. LleHTpanbHa 4actuHa Mae 3acobu, 3a
aonomoro sakux Bu gopaete 0o nepeniky OaHOro Knacy HOBOro KopuctyBada, abo
BUNyYaeTe 3 Kracy [AaHoro KopucTyeBada. HapewrTi, npaBa 4yacTMHa mae 3acobu, 3a
Aonomoroto skux Bu gopaete o nepeniky Bawwux 3ownTis HOBUIA 30wWMT abo Buny4vaeTe 3
nepeniky 3oWwnTiB 0bpaHnin 3oWwunT.

Onsa Toro, wo6 gogaTn HOBUI Knac, BBeAiTb B TEKCTOBE none Hoesul knac Ha3By
Knacy i HaTUCHITb Ha KHonky [JJoOamu. Ha ekpaHi 3’ABUTbCA CUCTEMHE [fianoroBe BiKHO
niaTBepXeHHa ail. Axkwo Bu BneBHeHi B TOMy, WO Ai AoAaBaHHA npaBuiibHa, HATUCHITb
Ha kHonky []a. B nepeniky knaciB 3'dBUTbCA HOBa HasBa. [lepenik KopucTyBadiB, LLIO
HanexaTtb [AaHOMy Kracy, Ha [AaHUW MOMEHT € MOPOXHiM. BigmiHWTK [ito MOXHa,
HaTUCHYBLUM Ha KHOMKy Hem.

[Ons Toro, wob gogaTn HOBOro KOpucTyBada, BBEAiTb B TeKCToBe none Hosul
Kopucmysay npi3BuULLLE KOpUCTyBa4va Knacy i HaTUCHITb Ha KHomky [lodamu. Ha ekpaHi
3’ABUTbLCS CUCTEMHE Aianorose BIKHO MiATBEpXXeHHA Ail. Akwo Bu BNeBHEHi B TOMYy, LLO
Ais goAaBaHHA npaBuibHa, HAaTUCHITE Ha KHonKy [a. B nepeniky kopuctyBadiB 3'aBUTbCA
HoBe npi3suLLe. BigMiHUTK Oit0 MOXHa, HATUCHYBLUWM Ha KHOMKY Hem.

Onsa Toro, wob gogatm HOBMW 30LWUUT, BBEAdiTb B TEKCTOBe none Hosul 3owum
HOMEp 30LWKUTY i HATUCHITb Ha KHOMKY [JoOamu. Ha ekpaHi 3’ABUTbCA CUCTEMHE Aianorose
BIKHO niaTBepXXeHHs Ail. Akwo Bu BneBHeHi B TOMY, WO Ai9 OOoAaBaHHSA MNpaBusbHa,
HaTUCHITb Ha KHonky Jla. B nepeniky 30WMTIB KOPUCTyBa4iB 3’sIBUTbCA HOBUWN HOMEpP
sowmTta. BigMiHUTK gito MOXXHA, HATUCHYBLUW Ha KHOMKY Hem.

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

[Ons Toro, wo6 BMNy4YnMTM 3 NEpeniky KnaciB OaHWW KNac, KNauHiTb MULLKOK Ha
PAOOK 3 Ha3BOK LbOro Kracy i HaTUCHITb Ha KHOMKy Busyyumu. Ha ekpaHi 3’aBuTbCA
CUCTEMHE fianoroBe BIKHO MigTBEpPXeHHA Ail. Akwo Bu BneBHeHi B ToMy, WO Ais
BUNYyYEeHHS MpaBuiibHa, HATUCHITL Ha KHonky [la. 3 nepeniky knaciB gaHwin knac 6yne
BUIyYeHo. BigMiHWUTK gito MOXXHA, HATUCHYBLUM Ha KHOMKY Hem.

Onsa Toro, wob Bunyuutn 3 nepesiiky KopucTyBadiB gaHe npi3BuLle, KnauHiTb
MULLIKOKO Ha PSAOK 3 HA3BOK LbOro npi3BuLLa i HATUCHITb Ha KHOMKY Bunyyumu. Ha ekpaHi
3'dBUTbCHA CUCTEMHE [ianoroBe BIKHO NIATBEPXEHHSA Aii. Akwo Bu BneBHeHi B TOMy, L0
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Aisi BUNyYeHHs1 NpaBuUiibHa, HAaTUCHITbL Ha kHonky [a. 3 nepeniky npi3suLy, gaHe npi3BuLLe
6yae Buny4deHo. BiamiHUTK Aito MOXHa, HATUCHYBLUW Ha KHOMKY Hem.

[ns Toro, wob Buny4YnTn 3 nepeniky 30WunTiB 4aHOro Kopuctysaya obpaHuin 30LLuT,
KNnauHiTb MULLKOK Ha pAaoK 3 HOMEPOM LbOro 30LWNUTY i HATUCHITb Ha KHONKY Bumnydumu.
Ha ekpaHi 3’aBUTbCA CUCTEMHE AianoroBe BiKHO MiATBEPXEHHS Aii. Akwo Bu BneBHEH B
TOMY, LLO AiS BUIyYEeHHA npaBuiibHa, HATUCHITb Ha KHONKY [a. 3 nepeniky 30WwWuTiB JaHum
3owmnT Byae BunydeHo. BigMiHUTK 4it0 MOXHa, HAaTUCHYBLUWM Ha KHOMNKY Hem.

Onsa Toro, wo6 3aBepwmntn poboTy y BikHIi Krracu ma Kopucmysgayi, HaTUCHITb Ha
kHony BukoHamu abo Ckacysamu. Komanpa Ckacysamu BUKOPUCTOBYETbLCS, KONW BCi Al
penaryBaHHsa Tpeba ckacyBaTn. KomaHga BukoHamu BUKOPUCTOBYETBHCH, KOMU 3MiHU B
nepernikax Knacis i kopuctyBaudiB Tpeba 36eperTu.

3ayBaxeHHs. B pgaHin Bepcii nporpamHoro 3acoby He nepenbadeHO BnacHMX 3axoAiB
WOOO 3axUCTy MNEepPCOHIGDIKOBAHMX €K3eMMNnspiB 30WWTIB Big HecaHKUiOHOBaHUX abo
HekBanipikoBaHUX Ain KopUcTyBada. 3axuCcT MOXHa 3gincHioBaTn 3acobamm OC Windows.

3ayBaxeHHs. 30WNT KOpUCTyBaya NepCoHidikoBaHMI 3a Mpi3BULLIEM, HA3BOK Kracy Ta
HomepoM. Lle o3Havae, Lo NOoro MoXXHa BUKOPUCTOBYBATU y Byab-AKOMY Knaci HaBYaHHS.

2.3 Bmn6ip moayns NMK agna noganbLwoi po6otu

Onsa Toro, wo6 obpatn moaynb MNMMK, B sikomy B Gaxaete npautoBatv, HaBediTb
BKa3iBHMK MULIKM Ha BignosigHe 306paxkeHHsi. 300paxeHHA obpaHoro ob’ekta cTaHe
obBeeHNM XOBTOHO iHi€l0, a Ha3Ba 0bpaHOro Moayns BigobpasnTbCs B HMXKHBOMY MOMi
rOSIOBHOI CTOPiHKK. Lle 306paxeHHs € KHOMKOW, Ha AKy Tpeba HaTUCHYTK, Wob BiaKpuTn
obpaHuin mogynb HaTUCHITL Ha Ut KHOMKY. Bigkpnetbcs Moaynb, Ha3Ba SIKOro BKa3aHa B
HWXKXHBLOMY MOJSTi FOSTOBHOI CTOPIHKM.

MporpamHi moayni Bnpasu, Cepenosuile po3s’sisaaHHs, Po3B’a3yBau, ["padpikn ons
CBOEI poboTM NoTpebytoTh iHiliani3auii cneuianbHUX NPOrpamMHUX MogysniB — cepsepiB
obuncneHb. Yac iHiuianisauii unx moayniB 3anexuTb Big NOTY>XHOCTI npouecopa Bawworo
Komm’toTepa. Ha npouecopi 3 TakToBOtO YacTtoTol 1rirarepy, BiH cknagae Big 10 oo 20 cexk.
[Mpouec BiOKPUTTSA KOXKHOMO 3 LIMX CYNPOBOOKYETLCA BIKHOM NOBIAOMMAEHHS (puc 2.4).

Pose'myeay

Puc 2.4 lMosigomneHHs npo iHilianisauito cepepa ob4ymcneHb nig vac Bigkputts MM
CepepoBuLe po3B’A3aHHS.
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2.4 MNpo nporpamy

Ona Ttoro, wob oTpumatu AOBIAKY MNpPO NporpamHuMin 3acib Ta Moro aBTOpIB,
HaTUCHITb Ha KHONKy [Mpo Nporpamy, sika po3TalloBaHa y NiBOMY BEPXHbOMY KyTi FONIOBHOI
CTOpPiIHKM Yy BUrNAAi norotuny (aue. puc 2.1). BigKpneTbcs BIKHO 3 TEKCTOM, WO MMaBHO
pyXaeTbCH Bropy.

2.5 Buxig 3 NMMK

[ns Toro, wo6 3akiHunTh poboTy B [TMK, Tpeba HaTUCHYTUN Ha KHOMKY 3 XPECTUKOM,
po3TalloBaHy B NpaBOMYy HWXHbOMY KyTi rONOBHOI CTOPiHKW. Buxig 3 NMMK mMoxHa Takox
34iMcCHMTM 3a gonomMoroko ctaHgapTHol ana Windows komb6iHauii 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 onga 3aranbHOOCBITHIX LLUKINT TOrO Kfacy HaBYaHHA, 9KMA 0bpaHun KopucTyBavem
npy nepcoHidgikauii. Takum 4YMHOM, 3MICT Ta HaB4YanbHUI MaTepian NocibHMKa 3anexuTb
Bif BMBopy kopucTyBava. lig yac nepcoHidikauii kopuctyBay moxe obpatu VII, VII abo IX
Knac HaB4YaHHA. HaBuanbHui MaTepian nocibHMKa BMKMAZeHO B KifbKOX po3ginax.
Po3ginn matTb Ha3eBu Ta HoMmepu. KoXeH 3 po3ainiB MICTUTb Aekinbka naparpadis.
Maparpadu Takoxx MatoTb Ha3BM Ta HoMepu. Hymepauis naparpadiB € HaCKpi3HOIO.

EnNekTpoHHMI HaBYanbHWUA MNOCIOHUK € TiNnepTeKCTOM, SKUW CTPYKTYypOBaHUM
3MicTom. 3MiCT NoCibHWKa NpeacTaBneHnn y niBii YacTUHI BikHa NOCIOHWKa — noni 3MicT.
Ansa Toro, wo6 BigkpuTn NOoTpiGHMIA po3ain abo naparpad nocibHuka, Tpeba HaTUCHYTU
MULLKOIO Ha BiANOBIAHWMI PsSiAOK Nosis 3MICT 3 3arofioBKOM LibOro po3ainy abo naparpady.

Kpim HaBirauii 3a 3MicTOM, MOXHa KOPUCTYBaTUCA i MOCUIAHHAMMU-KIHOYOBUMM
cnoBamu. lNMocunaHHA B NOCIGHWKY BCTaHOBMEHi iHWI noro naparpadu. Kniodosi cnosa
BUAINEHI iHWKUM KonbopoMm. [ns Toro, wob nepentn OO0 naparpady, Ha SKUW BKa3lye
Knto4oBe CroBo, TpebGa HAaTUCHYTU MULLKOK Ha LbOMy crioBi. [1oCiGHMK BigKpueTbcs Ha
noTpibHomy naparpadi. Noganbli BiAOMOCTI NPO Hairauitdo MO TeKCTy nocibHuka Bwu
MoXeTe oTpumaTtm B n. 3.2.2.

MpakTM4yHO KOXHUKM 3 naparpadiB 3aBepLlUyETbCA OAHie abo Kinbkoma BnpasBamu
Ans camonepeBipkn 3HaHb. [NepeBipKy 3HaHb 34INCHIOE creuiaribHUM NporpaMmHUn Moy b
Bripasu. Ons Toro, wob npuctynuTn 4o po3B’a3aHHs Bnpasu, Tpeba HAaTUCHYTU Ha KHOMKY
lMepesip cebe. PoboTty 3 [1TM Bnpasu onucaHo B po3aini 4 4aHoi iHCTPyKLUil.

3.2 PyHKuii MM «HaB4anbHMM NOCIGHMNK»
3.2.1 DyHKUia «Pann»

Ons Toro, wob 3aBepwntn poboTy 3 HaBYanNbHWUM MNOCIGHMKOM, Tpeba BMKOHATU
komaHay Paliin/euxid abo HaTUCHYTY knasiwi Alt+F4.

3.2.2 PyHKuUia «HaBirauia»

Bubupatoun HoBui naparpacd nocibHvka no 3micTy abo Kr4YoBOMY CriOBY,
KopucTyBad Bigkpmae Len naparpad nocibHuka. [Ons Toro, wob noBepHyTUCS A0 TOro
naparpady, 3 sKoro BiH 3pobuB Len Bubip, Tpeba BukoHatn komaHay Haseieauis/Ha3sad.

Konn Bu noBepHynucsa Hasag 4o Aesikoro naparpady nocibHuka, Bu moxeTe 3HOBY
nepentn TOo TOro naparpady, 3 sikoro Bu wonHo noBepHynuca Hasag. [Ona Ttoro, wo6
3pobutn ue, Tpeba BnkoHaT KOMaHAy Hasizayis/Briepeo.

TakMm 4MHOM, KOpPUCTyBay MOCiOHMKa CTBOPKOE LUNAX HaBirauii no naparpadam
nocibHuka. Kpoku Ha LibOMY LUMAXY BUKOHYOTbCA KOMaHaamu Hasad, Briepeo.

3.2.3 PyHKUiA «IHCTPYMEHTU»

OyHKUiA  «IHCTpyMEHTM» npu3HaveHa N9  BIiOKPUTTS MNporpamMHUMX  Moaynis
Posg’asyBay Ta ['padikn.

Ons toro, wob Bigkputn MM Po3B’sisyBay, HaAaTUCHITb Ha KHOMKYy Po3g’sa3yeay. B
oKpemoMmy BikHi BigkpneTbcsa MM Po3s’sasysau.

Ons Toro, wob BigkpuTtn MM padiki, HATUCHITL Ha KHOMNKY [pagiku. B okpemomy
BikHi BigkpueTbes MM [Mpadikn.
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3.2.4 ®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.

3.2.5 DyHKuia «lMepeBip cebe»

Ansa Toro, wob npucTynuTn OO po3B’dA3aHHA obpaHoi Bnpasu, Tpeba HaTUCHYTU Ha
kKHomMKy [Mepesip cebe. B okpemomy BikHi Bigkpuetsca MM Bnpasu. Poboty 3 MM 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’A3yBaHHA OOCUTb MPOCTUX 3ajad Ha
3agaHy Temy. BnpaBa cknagaetbca 3 Tpbox npuknagis. Ui npuknagn obupatotbes
BMMNaAKOBUM YMHOM 3i 30ipHMKa BNpaB Ta BUBOAATLCS Y MOSe BNpaBu BikHa Nnporpamu.

LI

haiin Bnpaea fonomora

| Mone Bignosiai CwurHan npaBunNbHOCTI

lMone Bnpasu
—

CCC

OO

CCC

MepesipuTi
MaHens pejakropa I
flpuknag
lNone npuknagy 4
—

Puc. 4.1 Bikvo M BnpaBu 3 npuknagamu-ymoBamu BrnpaBW Ha CHPOLLEHHS
piBHOCTEN.

BikHo M Bnpasu micTuTb nosie ernpasu, rosne rnpuknady kHonky llepesipumu Ta
KHOMKy [MaHernb pedakmopa. KoxeH 3 TpbOX NpuKagiB, AKi cKragatoTb BNpaBy, Mae CBOE
rnone eidnoeidi Ta cuzHan npasusibHoCcMi BIANOBIAI, AKUW 300paxeHo Yy BUMAAI
ceiTnodgopy. B noni Bignosigi kopucTyBay, KOPUCTYHOUYUCb MaTeMaTUYHUM pPedakTOpOM
(aus. pos3gin 11 gaHol iHCTpyKLiT), BBOOUTb BIANOBiAb OO KOXHOMO 3 TPbOX NPUKIagis
Bnpasu. [Ons Toro, wob nepeBipnTM MpPaBUSbHICTL PO3B’A3aHHs, Tpeba HaTUCHYTUM Ha
KHOMKy [Mepesipumu abo BukoHaTn komaHay Bripasu/llepesipumu (n. 4.2.2.1).

4.1.1 MNepeBipka NnpaBUNbLHOCTI BiagnosiAi

[Mporpama nepeBipsie NpaBWMbHICTL BI4MOBIQI, HaAaHOI KOpUCTyBadeMm. HAKLLO
BiANOBIAb NpaBuribHa, CUrHan npaBuUbHOCTI — 3eneHun. AKLO BiANoBiAb HenpaBuibHa (3
MaTeMaTUYHOI TOYKM 30pYy) CUrHam npPaBUIIbHOCTI — KpacHW. AKWo X Bignosigb 3
MaTemMaTUYHOT TOYKMN 30pY NpaBusbHa, ane il MOXHa LWe CNpoCTUTU, CUrHan npaBuIibHOCTI
XoBTuin. [Ansa Toro, wob JonoMOrT1 KOpMCcTyBady B obpaHHi npasuibHOI hopMun BignoBigi,
npaBunbHe Po3B’si3aHHS OAHOro NPUKNaZy 3 KOXHOI BNpaBu HaZaeTbCs Y NOSi Npuknagy.

Ton dpakT, Wo BnNpaBy NepeBipeHo, BiaobpaxaeTbCsi NOBiOMMNEHHAM ,[lepesipKy
3asepuweHo’ y cneuianbHOMY BiKHi MOBIAOMINEHb.
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@ MNepeEipky saEepLUEHD

Akwo pedki 3 npuknagiB po3B’sidaHi  HeNpaBWITbHO, KOPUCTyBad Mae 3Mory
NOBTOPHO BBECTW BIAMNOBIAb Ta NOBTOPUTU MEPEBIPKY. TakMM YMHOM, KOPUCTYBa4y MOXe
BUNPABNATU CBOI MOMWUITKM HEOQHOPA30BO.

BnpaBn ;Iilﬂ
tdafin  Bnpasa fonomora
CrnpocTuTtit piBHICTE
) |2w-5y=3 ry=-1 ®
o
o
_/ 6-b-5=17 65 =12 °
)
=
_/ 5=4-2y 2y =1 °
L4
J
MepesipuTi
MaHent pegakTopa
fpurnan
-/ 3-x=4-3x 2x=1 .
- d
QD
]

Puc. 4.2 PesynbTaT nepesipkn BNpasu Ha CMPOLLLEHHS PIBHOCTI.

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

@ EianoEiAe ENPAEH MICTHTE CHHTAKCHHHY NOMHAEY

4.2 ®yHKuii MM «BnpaBu»
4.2.1 ®yHKUia «Pann»

Ons Toro, wob 3aBepwutn poboty 3 M Bnpasu, Tpeba BuKOHaATU KOMaHAy
daliin/euxio abo HaTUcHyTW knasii Alt+F4.
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4.2.2 PyHKUiA «BnpaBn»

Onsa Toro, wo6 nepeBipUTM NPaBUMbHICTE BUKPOHAHHS BMpaBW, MOXHA HATUCHYTU
Ha kHonky [lepesipumul.

4.2.2.1 KomaHga NoBTOopUTHN

[na Toro, wob NoBTOPUTU BUKOHAHHSA BNpaBu 3 AaHOI TEMU 3 iHWMMKW NpUKnagamu,
Tpeba BuKkoHatu komaHay lNoemopumu. B noni Bnpaeu BigobpassaTbCa HOBI TPy NpUKNaaun.
3ayBaxMMo, WO AedKi 3 NpuKnagiB Npy HaTUCKaAHHAX Ha KHOMKY [loemopumu MOXYTb
noBTOpOBaTUCA.

4.2.3 dyHkuia «lpo nporpamy»

Ona Toro, wob oTpumaTn iHOpMaUilo Npo Bepcilo Ta aBTOPIB MPOrpamMHOro
MOAYJIS, HATUCHITb Ha KHoOMKy [Ipo npozpamy. BiokpuUeTbCA BIKHO NOBIOOMIIEHHA 3
BKa3aHoto iHbopmaui€eto.
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5. MM «3agavyHuk»

MM 3agayvHuK NpuM3HayYeHo ANA XpaHiHHA 3ajad, SKi KOpucTyBay MOXe pPO3B’A3y-
Batn abo ycHo, abo y CepepoBulli po3B’si3aHHA, abo 3 BMKOPUCTAHHAM MNPOrpamMHUX
moaynis Mpadikn Ta Po3B’a3yBau.

5.1 3aranbHi BigoMocTi

3agayHuk NMMK Tepm MicTUTb HaBuanbHi 3agadvi 3 anredbpun Ans 3aranbHOOCBITHIX
LUKIN TOro Kracy HaBYaHHS, skui obpaHun. TakuM YMHOM, 3MICT Ta HaBYanbHUN MaTtepian
3agadvHuKa 3anexuTb Big BMbopy kopuctyBavda. [ig Yac nepcoHigikauii KopucTyBad Moxe
obpatu VI, VII abo IX knac HaBYaHHS.

HaB4yanbHi 3agadi 3rpynoBaHO B KifibkOX posginax. Posginu marwTb HasBu Ta
HoMepun. KoxeH 3 po3ainis MicTUTb Aekinbka naparpadis. [Maparpadu Takox mMaloTb Ha3BU
Ta Homepu. Hymepaluis naparpadis € BHYTPILLHLOK NO BiAHOLWEHHIO 0 po3ainy. Posginu
MICTATb 3adadi ona po3B’si3aHHA Mig Yac NPakTUYHUX 3aHATb, CaMOCTIMHOT OOMAaLUHbLOI
poboTtn abo 3agadvi TemaTudHUX atectauin. OctaHHi po3ainu 3agadnukis gna VIl ta VI
KnaciB HaBYaHHS MiCTATb 3aBAAHHA KOHTPOSIbHUX POBIT ANA TeMaTU4HMX aTtecTauin.

3agadyHnK € TinepTekcToM, SKUA CTPYKTYpOBaHWA 3MIiCTOM. 3MIiCT 3ajadHuka
npeacTaBneHnn y niein YacTuHi BikHa 3agadHuka — noni 3mict. [ns Toro, wob BigkpuTu
noTpibHMn po3ain Ta naparpad 3agadHuka, Tpeba HAaTMCHYTM MULLKOK Ha BignoBigHWMi
psaok nons 3MiCcT 3 3aronoBkOM noTpibHoro posginy abo naparpady. 3agadHuk
BiAKPMETLCA Ha NOTPiIGHOMY po3aini abo naparpadi. MNoganbLwi BiZOMOCTI Npo Haeirawito
no TekcTy 3agavyHnka MOXHa 3HanTn B N. 5.2.2.

3a cnocobom HymepaLlii 3agadi MOXKHa NoAINMTK Ha ABi rpynu — anrebpaiyvHi 3agadi
Ta TekcToBi 3agadi. KoxHa 3agada mae cBii Homep. Hymepauisa anrebpaidHmx 3agay
noasinHa. Hymepauis TekCToBux 3agad 3BMyanHa. Hymepaudis 3agad neplumx posginis €
Hackpi3HoO. Homep 3agadi TemMaTMyHUX aTecTauin cknagaeTbca 3 HOMepy artecTadil,
HOMepy BapiaHTa Ta HoOMepa 3ajauvi y LibOMY BapiaHTi.

HaBuanbHi 3apgavi, ki Tpeba poss'asyBatm y Cepegosulli po3B’3aHHS,
nepecmnarTbCs y Len nporpamHuim Mmogynb KomaHaow Pose’ssyeamu (ovs. n. 5.2.5). Le -
3agauvi, aKi po3B’a3ytoTbca anrebpaiyHuMm NepeTBOPEHHAMMU. YMOBU 3a4ad, NpU3HavYeHmx
ANs pO3B’si3aHHA 3 BUKOPUCTaAHHAM nporpamHux moaynis padikn Ta Po3s’sizyBav,
KopucTyBad Mae 3anam’atatm abo 3anucatu Ha apkywi nanepy. Lle - 3agadi, ki
PO3B’A3Yyt0TbCA rpadiyHUMM NOBYAYBAHHAMW, MOXIMBO - 3 BUKOPUCTAHHAM OBYUCIIEHD.

5.2 PyHkuii MM «3aga4yHuk»
5.2.1 OyHKuUil «Danny»

Onsa Toro, wob6 3aBepwutn poboty 3 MM BagadHuk, Tpeba BMKOHATU KOMaHAy
®aun/euxio abo HaTUCHyTU KnaBiwi Alt+F4.

5.2.2 ®dyHKuia «Hasirauis»

Bubuparoum HoBui po3ain 3agadyHuka no 3MmiCTy, KOpUCTyBad BigKpMBae HOBUM
po3ain abo naparpad 3agadHuka. [na toro, wob noBepHyTUCA OO TOro naparpady, 3
SIKOro BiH 3pobuB uen Bubip, Tpeba BMKkoHaTK kKoMaHay Haseizauis/Ha3ad.

Konn Bu noBepHynuca Hasag go geskoro naparpady 3agadvHuka, Bu moxete
3HOBY NepenTn TO TOro naparpady, 3 skoro Bu wWonHO noBepHynuca Hasag. Onsa Toro,
wob 3pobutn ue, Tpeba BMKOHATM KOMaHay Hasizauis/Breped.

Taknm 4mHOM, KopucTyBad 3ajadHuKa CTBOPKE LWNAX HaBsirauil no posginam
nocibHuka. Kpokn Ha LbOMY LUMSAXY BUKOHYOTbCA KOMaHaamu Hasad, Briepeo.
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5.2.3 DyHKUiA «IHCTPYMEHTU»

OyHKUiA  «IHCTpymMeHTM» npu3HadeHa [ONa  BIOKPUTTS MNporpamMHUX  Moaynis
PoaB’asyBay Ta ['padiiku.

Onsa Toro, wob Bigkputn M Po3B’a3yBay, HaTUCHITL Ha KHOMKy Po3e’s3yesay. B
oKpeMoMmy BikHi BigkpneTbcs MM Po3B’a3yBau.

Ons Toro, wo6 BigkpuTtn MM [Mpadikn, HAaTUCHITL Ha KHOMKY [paghiku. B okpemomy
BikHi BigkpuneTbes NM Mpadoiku.
5.2.4 ®yHKuia «lpo nporpamy»

Ona Toro, wob oTpumaTtn iHOpPMaUilD NPO BEpCiko Ta aBTOPIB NPOrpamMHoOro

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

5.2.5 ®yHKuia «Po3B’a3yBaTtn»

Ons Toro, wo® npucTynutn A0 po3B’sA3aHHA obpaHoi 3agadi B CepenoBuLli
pO3B’A3aHHsA, Tpeba HaTUCHYTU Ha KHOMKY Po3e’s3yeamu, sika po3TalloBaHa 6inst KOXHOI 3
TMX 3adad 3afjayHuKa, SKi po3B’a3yoTbCa anrebpaiyHuMn nepeTBopeHHsaMN. Bigkpuetbes
ronogHe BikHO [MM CepegoBuile po3s'da3aHHa 3 yMoBOK obpaHoi 3agadi, LWwo
po3TalloBaHa B Nnoni 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. lNpouenypy BuaaneHHs
30LIMTY onncaHo a n.2.2.2.

6.1 3aranbHi BigoMocTi

B 3owwuTi 36epiratotbca BCi 3agadi, BupileHi yyHeM y CepefoBuLli po3B’a3aHHS.
3apjaya € OCHOBHMM [OOKYMEHTOM, WO pedaryetbcsa KopuctyBadem B CepedoBuLi
po3B’aA3aHHsA. 3agadi 36epiratoTbCa y 30WWNUTI Y CTPYKTYPOBAHOMY BUrndagi - N0 memam i
ypokam. KoxHa TemMa MOXe MICTUTM [Jekinbka YpOKiB. YPOK, Yy CBOK 4epry , MOXe
ckrnagaTtuca 3 gekinbkox 3agad. CTpykTypy 3owwmnta 306paxeHo y BUMMSAl gepeBa B MiBiK
YacTWHI 3oWwnTa — Nosi 3MicT.

HoBy 3agayvy y 3ownt MOXHa 3anmcatu, npautotodi y CepenoBuili po3B’si3aHHS
KomaHgow 36bepeamu 8 3owumi (ove n.8.4). BuganuTtu 3agavy 3 3owmta 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)>.
[E]30uwT-8a - Tsanos - 1 i 18]

®afin  IHCTpyMeHTH  Jonomora

[]

=-KEanpaTHI piEHAHHA
B ¥pok 1
3agada 192.8
3aaava 1924

Foss'nzamu pisHanua sudinesHsn nosHo2o keadpamy dsyunena:
x?-4-x=45

Po3B'A3aHHA

Mounemo pose'asysaris
x?-4-x=45

Mepemsopunto supas. Ompumacmo:
x?-4-x-45=0

Jaminumo eupas Ha pisrul. Ompuraemo:
(x-2)2-4-45=0

Mepemsopuno supas. OmMpumacmo:
(x-2)2=49

FPoze smxemo Halinpocmilie keadpaniHe pisHAHHSA:

[ x-2=7
x-2=-7

MNone 3micT

Mepemsopunto supas. Ompumacmo:
[ x=9
x==5

Pose'myeatu

Mone 3apaui

Puc 6.1 3aranbHun surnaa MM 3owunT.
3ayBaXXeHHs

B paHinn Bepcii nporpamHoro 3acoby y 3owuti He 36epiralTbea rpadivHi nobyayBaHHS, i INOCTPYIOTh PO3B'A3aHHS
CUCTEMM NiHINHUX PiBHSHb rpadiuHM cnocobom.

21



6.2 Hagirauis y noni 3micTt
6.2.1 BuGip temu

Ons Toro wob obpatn ogHy 3 Tem 3owwwmTa, Tpeba HATUCHYTU MULLKOK Ha Ha3Bi
BignosigHoi Temu y noni 3micT. Bubupatroun Temy 3agayHuka no 3MicTy, KOpMCTyBau
BigKkpmBae y noni 3agavi amict uiel Temun. B noni 3agavi BiH MOXe 3a AOMOMOIOK 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
Posag’asyBay Ta ['padcikn.

Ons toro, wob Bigkputn MM Po3B’sisyBay, HAaTUCHITb Ha KHOMKYy Po3g’sa3ysay. B
oKkpemoMmy BikHi BigkpneTbcsa MMM Po3s’sasysau.

Ons Toro, wob BigkpuTtn MM padiki, HATUCHITL Ha KHOMNKY [pagiku. B okpemomy
BikHi BigkpueTbes MM Mpadpikn.

6.3.3 ®dyHKuia «Mpo 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
«Po3sg’sisygamuy», 10 po3TalloBaHa NiCrs KOXHOI 3afadi, AKWOo Ua 3agava He po3B’sidaHa
Ao kKiHus. 3agady 6yae nepepaHo o M Cepedosuwe posg’sisaHHsA. FAKWO 3apjady
pO3B’A3aHO | O Hel HaJ4aHo BI4NOBIAb, KHOMKa Po36’g3yeamu BiACYTHS.
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7. MM «[doBigHUK»

7.1 3aranbHi BigoMocTi

MporpamHuit mogyns ,JoBigHWK” (Aani - AOBIAHWK) MICTUTL MOBHUW Nepenik A0BiOoK
3 TUX MepeTBOpeHb, SKi aKTMBHO BWKOPWUCTOBYE KOPUCTYBady, PO3B’'A3ylOuM 3ajady B
pexuMi aBToMaTm3auil KPoKy po3B’si3aHHA Ta 3MillaHoMy pexumi (aue n.8.2.1). B pexumi
nepesipk/ NpPaBUbHOCTI KPOKY PO3B’A3aHHA AOBIAHWK MOXHA BMKOPWUCTOBYBATW MacuBHO
— NPOCTO AN Toro, Wob 3ragatu Ty Yu iHWY opmyny.

Ons 6inbw cuctemMaTUYHOro O3HaAMOMIIEHHS 3i CTPYKTYPOK Ta 3MICTOM AOBIAHMKA,
NOro MoXxHa BigkpmBaTtu 3 ronoBHoI cTopiHkn NMMK Tepm.

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

NMepeTBOpeHHA: Ha3Ba nMepeTBOpPeHHA Ta dopmMyna (opmynun), SKow  (AKMMK)
BU3HAYaAETLCS NEPETBOPEHHS.

TeKCT: KOMeHTap [0 NepeTBOPEHHSA, SKUMA BUBOOUTBLCA Y TEKCTOBUW PSAOOK Xoay
PO3B’A3aHHS Ha KOXXHOMY KPOLii.

AK ue 3pobduTU: cTMCna IHCTPYKUIS NpOo MOpAaoK BUKOHAHHSA MepeTBOpeHHs (4il) npu
aKTUBHIM pobOTi 3 AOBIOHMKOM.

MaTtemaTuyHe NOSICHEHHSA: [0BigKa, SIKa MICTUTb MOSICHEHHS LWOAO BUKOPUCTaHHSA
nepeTBOPEHHA NpWU PO3B’si3aHHI 3agau.

AKWO A0BIAHWK BIAKPUTO 3 TOSIOBHOI CTOPIHKW, KOPUCTYBay MOXE 3HaWuTuM Ta
NPOANBUTUCH NMLLIE TEOPETUYHI BIAOMOCTI NPO NEPETBOPEHHSA: BACHO NEPETBOPEHHS Ta
MaTeMaTUYHEe NOSICHEHHS A0 HbOTO.

Akwo kopuctyBad po3p’asye 3agadvy y CepefoBulli po3B’A3aHHSA, BiH MOXE |
3acToByBaTU LEe NepeTBOPEeHHs 3a [OrnoMOorow KomaHau BukoHamu, i gisHaTuca npo
nopsaoK BUKOHAHHA MepeTBOPEHHS, BUKOHAaBLUWM KOMaHAy SK ue 3pobumu. [OoknagHiwe
nopsaoK KOPUCTYBaHHA [OBiAKaMM Yy NPOLECi pO3B’A3aHHA 3a4adi MOXHa npoyuTtaTtv y n.
8.6.

[lns1 KOXXHOro Knacy HaBYaHHs AOBIOHMK MA€E OKPEMUI 3MICT, TOBTO CTPYKTYpOBaHUM
nepesnik OOBIOOK, SKUMW MOXHa KOPUCTYBaTUCA ANS PO3B'A3aHHA HaBYanbHWX 3ajad y
uboMy Knaci. Hanpwuknag, AoBigHWMK Jna  7-ro Krnacy He MICTUTb  [O0BIAOK Mpo
nepeTBOPEHHA KBagpaTHUX KopeHiB. [oBigHWUK ana 8-ro knacy MIiCTUTb [OBIAKM Npo
NEePeTBOPEHHS KBaApaTHUX KOPEHIB, ane He MICTUTb [JOBIiAOK Npo NepeTBOPEHHS
HepiBHOCTEN. TakMm YMHOM, KOXXHa 3 AOBIAOK Ma€ CBIiN Aiana3oH HaBYanbHUX KaciB — TUX
Krnacis, 4ns 9knx BoOHa BXoAuTb A0 [JoBigHMKa | OTXKe, MOXe BUKOPUCTOBYBATUCH.

Puc 7.1 imocTtpye pgoBigku 3 po3aginy PieHsHHA, nigpo3ainy KeadpamHi pieHsIHHS.
HoBigkn uboro nigpo3aainy goctynHi kopuctysadam fosigHuka VIl — IX knaciB HaBYaHHS,
KWW BIAKPUTO 3 FTOSTOBHOI CTOPIHKM.
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=12 %]

darin  Jonomora

Yucaa | Ininni | Bupaan | Cteneni | PienocTi | ToToxHocTi F‘iBHﬁHHSl|Cutm3MM lpadpikk | Binnoeini

P03 AzaTH HARNPOCTIWE KEAAPATHE DIBHAHHA j HalnpocTile KBanpaTHe PiBHAHHA Mae [EA PO3E A3KM, AKWO Aora =
\I_' NpABA YACTUHA - [0AATHE Y4CN0. PIBHAHHA Mag eAWHWA po3B A30K
a-0 — 2@ = =Na (Hyﬂp), AL ﬁoroppaaa YACTWHE - HyNb PisHHHHH He Mag
x=- & POZE AZKIE, AKWD HOMa NPAEE YaCTHHE - BI8 EMHE YMCID.
a0 = X -a = xc O
-0 = x=-0 E
OEYMCIMTI AMCKPWMMIHAHT KEAAPATHOMD RiEHAHHA :| Ana Toro, wWob poze’ A3aTH KBSARATHE DIBHAHHA METOAOM =
OMCKDMMIHEHTY, TpeDa obYHCIMTH 2HAYEHHA BUpEy, AKMA
s ax’ bxiec=0 HAIMBAETECA AHMCHOHMIHAHTOM DIBHAHHA 3aneHHO Bifl 3HAKY
ax" +bx+c=0 = 3 ) h A .
D - b A-ac LUCKDMMIHEHTY DIEHAHHA Mae afbio 0Ba pizHi poze Ak, 800 o0nH |
P03z’ AzaTh kBanpaTtHe PIBHAHHA METOL0M ONCKPMMIHAHTY. :| Ao AMCKPUMIHAHT KBEAPATHOTO PIBHAHHA [OAATHWA, piBHAHHA =]
'F2) MEE AEA PIZHWX KOpEeHi . AkWO AWCKDHMIHAHT KESLDETHOM
2 x = —bND PIBHAHHA [OPIBHIOE HyMKD, PIBHAHHA Mae eWHWA KOpiHb . AKWLO
D20 — ax +hx+e =0 = 2-a AMCKRMMIHAHT KE&ApaTHOMD PiBHAHHA Bid eMHWA, DIEHAHHA He Mae
D -8 _gac o b {D KOpEHiE.
2-a
a-x2+b-x+c: 0 - b
D=0 = 3 = X = 2—
D - 5 _d-a-c @
ax® ibxte=0
D <0 = 2 = xe @
D -8 -4d-ac =l
3acTocyBaTy Teopeny Bieta :| MpAma Teopema BieTa: Cymy Ta 10GYTOK KopeHis kBagpatroro =]
. 4 = = PIBHAHHA MOHHE OBYHCIMTH, 3HAHKYM AOro KoediLieHTH, 38
32 weRt@ = @ = 1t%p = - P HaeedeHuMKU chophynami.  OBepHera Teopema BieTa:
P q= X, X, = KoedilieHTH 3Be0eHOro KBaAPATHOrO PIEHAHHA MOXHE 00YUCNUTH,
1 9 € .
IHAKIHK CyMY TA L0DYTOK AOr KOPEHIB, 38 HEBBLEHMMA
X, +X, = -p x2 DOPRYNAMK.
. e = = +PxX+g =0
12 =4 .

Puc 7.1. JoBigkn npo kBagpaTHi PIBHAHHS (OOBIOHMK, 8 Krlac HaBYaHHS)

Hwx4ye HaBegeHO NOBHUW 3MICT AOBiOHMKA 3 YKasaHHAM [AuanasoHiB KnaciB
BUKOPUCTAHHS KOXXHOI AOBIAKMN.

7.2 3micT goBigHUKA

7.2.1 NpaBuna nepeTBOpeHHA Ynucen (knac: 7)

7.2.1.1 ®opmu 3anucy umcen (knac: 7)

7.2.1.1.1 NepeTBOopeHHA: MepeTBOPUTU Y 3BUHANHMIA/3MiIaHKK Api6 (Knac: 7-9)
TekcT: [NepeTBOpPMMO Opi6:

Ak e 3pobutn: Buginutn yncno. Bubpatm HeoOxigHy gito. HaTucHyTn kHonky BukoHatw.

MaTtemaTnyHe NOACHEHHA: 3MiwaHun Api6 MOoXHa NepeTBOPUTM Ha HEMpPaBUIbHUN 3BUYANHUN
apid. Lle HeoGxigHO Ans BUKOHAHHS apndmeTudHMX gin Hag gpobamn. HenpaBunbHWIA 3BMYaNHUI
Opid mMoxHa nepeTBopuUTU Ha 3miwaHun gpib. Lle pobnsaTtb, Hanpuknag, Ans BU3HAYEHHS Uinoi
YacTuHU Apo0y.

7.2.1.1.2 NepeTBopeHHsA: NMepeTBOPUTU Y AecATKOBe Ynucno/3suyanHmi api6 (Knac: 7-9)
TekcT: NepeTBOpUMO Api6:
Ak ue 3pobutun: Buginutn uncno. Bubpatn nepetBopeHHsi. HaTncHy T KHoMNKy BrkoHaTtw.

MaTtemaTnyHe NOACHEHHA: 3BU4YaMHWMA abo MiwaHuMi gpib6 MoXHa 3anucatn K OEeCATKOBUN
nepiognyHui api6. Haesnaku, gecATkoBuM Opi0 i AecATKOBMIA nepiognyHui Api6 MoxHa 3anucaTtiu
SIK 3BMYarnHui api6. Lli nepeTBopeHHs HeobXiaHI AN BUKOHAHHSA Oii Hag apobamu.
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7.2.1.1.3 NepeTBopeHHsA: Mpusectn api6 o craHgaptTHoro Burnaay (Knac: 7-9)
TekcT: NpuBegemo Apid 4o CTaHOAPTHOrO BUMNAAY:

Ak ue 3pobuTtn: Buginutn yucno. BubpaTtn nepetBopeHHsA. HaTucHytn kHornky BukoHatu. AGo
[Bidi KNauHyTN MULLKOIO Ha Apooy.

MaTtemaTnyHe nosicHeHHA: [Ipi® npuBegeHMr [0 CTaHOAPTHOMO BUMNAQY, $SKWO  BiH
HECKOpOoYyBaHMIN Ta MOro 3HAMEHHWK - gogaTtHe 4dmcno. MNMpeacrtaBneHHa opoby B cTaHgapTHOMY
BUrNSAAi € eanHnm. Tomy Apobu pekoMeHOYETbCA NPUBOAUTU OO TaKOro BUrNSAay.

7.2.1.2 NepeTBOpPEHHA Yncen (knac : 7)
7.2.1.2.1 NepetBopeHHs: MpencraButu y Burnagi cymu/pisHocti (Knac : 7-9)
TekcT: [NpeacraByMo 4ncno y BUrNaai cymu (pisHocTi). OTpumMaemo:

Ak ue 3pobutu: Buginutn uncno. Beectn Bupas-cymy abo pisHicTb. HaTUCHYTK KHOMKY BukoHaTw.
[nsa Toro, wob BMKkoHaATU 0bepHEHE NepPeTBOPEHHS, TOBTO 0BYMCNNTKN cymy (Pi3HICTb) ABOX YMcen,
Tpeba ABiYi KNauHYTU MULLKOK Ha 3Haky "nntoc” ("MiHyc").

MatemMaTuyHe NOSICHEeHHA: Y1cno MoxHa nNpeacTaBuTh y BUrNsAi cymmn abo pisHoOCTi uncen. IHoai
Le HeobXigHO AN BUKOHAHHS NEPETBOPEHD.

7.2.1.2.2 NepeTBOpeHHA: Po3knacTu Ha MHOXHUKM (Knac : 7-9)
TekcT: Po3knagemo Ha MHOXHUKWU. OTpUMaemo:

Ak ue 3pobutu: Buginutn uncno. BubpaTtu gito. Beectn Bupas-gobytok. HaTUCHYTU KHOMKY
BukoHaTtn. [ns Toro, wob BukoHaTN O0GepHEHe NepeTBOpPEHHs, TO6TO obuncnmtn AobyToK OBOX
uuncen, Tpeba aBidi KNauHyTU MULLKOK Ha 3HaKYy "MHOXEHHS".

MaTemaTnyHe NOsiCHeHHA: Y1Ccno MoXHa npeactaBuTu y BUrNA4I 406YyTKY YMcen-CcniBMHOXHUKIB,
TOOTO PO3KNAacT Ha MHOXHMKK. Lle YacTo HeobXxigHO AN BUKOHAHHA NEPETBOPEHD.

7.2.1.2.3 NepetBopeHHs: MpencraButu y Burnagi crenexs (Knac : 7-9)
TekcT: BukoHaeMo nepeTBOpEHHS Yncro-cteniib. OTpumMaemo:

AK ue 3pobuTu: Buainutn yncno (cteniHb). BubpaTtun gito. BeBectn BMpas-cTeniHb, piBHUIA LbOMY
yuncny (4mcno). HatucHytn kHonky BukoHatw.

MatemMaTuyHe NOsICHEHHA: YMcno iHoAi MOXHa NpeacTaBuTU Y BUrNAAi cteneHs. Lle HeobxigHo
ONsl BUKOHaHHA nepeTBopeHb. Haenakm, yacto notpebyetbcsi obumcnutu cTeniHb umucna. Lle
TakoX HeoOXigHO ANs BUKOHAHHS NepPeTBOPEHb.

7.2.1.2.4 NepeTBOpeHHn: MpeacraButn y BUrnsagi BigHoweHHs (Knac : 7-9)
TekcT: [NpeacraBMmo 4Mcno y BUMMsdi BigHOWeEHHS yncen. OTpMmaemo:

Ak ue 3pobutu: Buginutn ynucno. Bubpatu gito. Beectn BuMpas-BigHOLEHHA. HaTUCHYTU KHOMKY
BukoHnatn. Ona Toro, wob BMKOHATM OOEpHEHe NepPeTBOPEHHS, TOBTO OBYMCNNTU YaCTKy OBOX
yncen, Tpeba ABivi KNnauHyTM MULLIKOKO Ha 3Haky "gineHHs".

MaTtemaTuyHe NOsICHEeHHA: Y1CNo MoXHa nNpeacTaBuTM Yy BUMSAI BiQHOLWEHHA ABoX yucen. Le
iHoAi HeobXigHO AN BUKOHAHHA NEPETBOPEHbD.

7.2.1.3 NepeTBOpEHHA KBagpaTHUX KOpeHiB (knac : 8)

7.2.1.3.1 NepeTBOpeHHA: JoOyTn KBagpaTHUn KopiHb (Knac : 8-9)
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TekcT: [Jobynemo KBagpaTHUIA KOPiHb

Ak ue 3poobuTu: Buginutn Bmpas-kesagpatHui KopiHb. O6paTh NnepeTBOpeHHs. HaTUCHYTK KHOMKY
BukoHatn.

MaTemaTuyHe NOSACHEHHA: AKWO 4WUCrO Mig 3HAKOM KOPEHS € MOBHMM KBagpaTtom abo mae
MHOXHMWK-MOBHWI KBagpaT, BUpa3 MOXHa CIpOCTUTK, OOYBLUM LiE KOPIHb.

7.2.1.3.2 lNMepeTBOpeHHA: NpeactaBuTn YUCNo y BUrNAAi kKBagpaTtHoro kopeHs (Knac : 8-9)
TekcT: NpeacraBUMo 4YNCO Y BUrNSAAi KBagpaTHOro KOpEHs
Ak e 3pobutun: Buginutn yncno. Obpatn nepeTBopeHHd. HaTucHyTn KHOMKy BukoHaTtu.

MaTtemaTuyHe nOAACHEeHHA: [oadaTHe 4MCNO MOXHa nNpeacTaBuTUM 9K KBagpaTHUA KOpiHb 3
KBagparty uboro ymcna. Lle iHogi pobnsaTte ons 34inCHEHHsSI NepPeTBOPEHD.

7.2.1.3.3 lNepeTBOpEHHA: 3BiINbLHUTUCA Bif ippauioHanbLHOCTI Yy 3HaMeHHUKY apooy (Knac : 8-
9)

TekcT: 3BiNbHNUMOCS Big ippaLioOHaNbHOCTI Y 3HAMEHHUKY Opo0y
Ak e 3podbutu: Buginutn gpié. ObpaTtn nepeTBopeHHs. HaTUCHYTW KHOMKY BrukoHaTw.

MatemMaTuyHe NOAACHEeHHA: AKWO 3HAaMEHHUKOM Apoby € BMpas, WO MICTUTb KBagpaTHUMA KOPIHb,
KaXkyTb NpO ippauioHanbHiCTb Yy 3HaMeHHUKY. Big ippauioHanbHOCTI y 3HaMEHHUKY MOXHa
3BifIbHUTUCH, [OOMHOXUBLUM YUCENbHUK Ta 3HaMeHHWK [Apoby Ha BWpas, CnpsHkeHun [o
3HaMeHHUKa.

7.2.1.3.4 MNMepeTBOpeHHA: lNpeacTtaBuTN KBagpaTHUM KOPiHb AAK AOOYTOK / YacTKy KBagpaTHUX
KopeHiB. (Knac : 8-9)

TekcT: [NpeacraBnmo KBagpaTHUI KOPiHb Yncna gk 4oByToK / YacTKy KBaapaTHUX KOPEHIB.
Ak ue 3podéuTu: Buginutn Bnpas. O6patu nepeTBOpeHHs. HaTuCcHY TN KHOMKy BrukoHatw.

MaTemaTuyHe NOSAACHEHHA: fAKWO 4MCNo nig 3HaKoM KOpeHs € [oOyTKOM (4acTKow) OBOX
AO0OAaTHUX YMcen, Len KOpiHb MOXHa NpeacTaBuTU SIK A0OYTOK (4acTKy) KBaapaTHUX KOPEHIB LIMX
yncen.

7.2.1.4 O6uyncneHHsa moayns (knac : 8)

7.2.1.4.1 NepeTBOopeHHA: O6uncnnT moaynb uucna (Knac : 8-9)

TekcT: O64mMcnmo moaynb Yucna:

Ak ue 3pobutun: Buginutn moaynb yuncna. O6patn nepeTBopeHHs. HaTucHyTn kHonky BukoHaTu.

MaTtemaTnyHe noficHeHHA: Moaynb (abcontoTHa BENUUMHA) 4aHOro 4OAATHOrO Yncra AOopiBHIOE
AaHomy yucny. Mogynb gaHOro Big €éMHOro Yucna LOPIBHIOE YMCIy, NPOTUNEXHOMY OO AaHOoro.
Mogaynb Hynsa AOPIBHIOE HYMHO.

7.2.2 NMpaBuno 3amiHn 3MiHHOI (knac : 7)

7.2.2.1 3amiHa BMpa3y 3MiHHOI (knac : 7)

7.2.2.1.1 MNMepeTBopeHHA: No3HaunMTK BUpa3 3amiHHO (Knac : 7-9)
TekeT: [No3HaumMmo BMpas y gyKax HOBOW 3MiHHOK. OTpuMaemo:

Ak ue 3podéuTu: Buginutn Bupas. Beectu im'a amiHHOI. HaTuUCHyTM kHOonKy BukoHaTw.
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MaTtemaTnyHe NOSICHeHHSA: |HoA4i ¥y BMpasi HeOOXigHO 3aMiHUTK MOro YacTuHy (MigBupas) HOBOKO
3MiHHO. Toai BUpa3 nepeTBOPIETLCA Y PIBHOCUIBbHY CUCTEMY.

7.2.2.1.2 NepeTBOpeHHA: llincTaBuTK BMpas 3amicTb 3MiHHOI (Knac : 7-9)

Ak ue 3pobuTu: [Bidi KNauHyTU Ha 3MiHHIK. ABO [epeTArHyTU MULLKOK 3MiHHY 3 PIiBHOCTI, sika
npeacTasnse ii 3Ha4YEeHHS Ha 3MiHHY, SIKy NOTPIGHO 3aMiHUTK.

MaTemaTuyHe NOACHEHHA: AKLIO paHille Oeskui Bupa3 OyB No3Ha4YeHWU 3MiHHOW, LeN BMpas
MOXHa BigHOBUTK, TOOTO MiACTaBMTK 3aMiCTb Li€i 3MiHHOT BMpa3 - ii 3Ha4YEHHS.

7.2.2.1.3 MNepeTBOpeHHA: HapaTn 3MiHHIN 3HayeHHA (Knac : 7-9)
TekcT: Hagamo 3MiHHIN 3HAaYEeHHS:

Ak ue 3pobutn: Buginutn 3miHHy. BubpaTtn gito. BBecTn 3Ha4yeHHA 3MiHHOI. HaTUCHYTK KHOMKY
BukoHaTn.

MaTtemaTnyHe NOosAACHeHHA: B geskmx 3agavax 3MmiHHIN, sika BXoAuTb OO BMpasy, Tpeba Hagatu
BU3Ha4yeHe ymcnose abo anrebpaiyHe 3HayeHHsd. YBara! Lle nepeTBOpeHHSA He € PiBHOCUITbHUM.
TomMy MOro He cnig BUKOPUCTOBYBATW ONS PO3B'AI3aHHSA PiBHSAHb, CUCTEM PIiBHSHb, OOBEOEHHI
TOTOXHOCTEl Ta CMPOLLEHHs BMpasiB. Mloro BUKOPUCTOBYIOTL Y BUNAAkKax, konu Tpeba obuncnnTm
3HAYeHHsa BuUpasy MNpuv AaHOMYy 3HA4YeHHi 3MiHHOiI. Hanpuknag, 3a MOro [OMOMOrow MOXHa
nepeBipuTA, Y1 € faHe 3HAYEHHS 3MiHHOT KOPEHEM PIBHAHHS.

7.2.2.1.4 MNepeTBOpeHHA: Buganutu 3 cuctemu Ti ii YUneHun, AKi 3anexaTb BiA AaHOI 3MiHHOI.
(Knac : 8-9)

TekcT: Buganmmo 3 cuctemu Ti 1T 4neHun, aKi 3anexaTb Big AaHol 3MiHHOT. OTpumMaemo:

Ak ye 3pobuTn: Buginutn 3amiHHy, Big SIKOT 3anexaTtb Ti YneHun cucteMm abo CyKyrnHOCTI CUCTEM,
Lo nignsaraoTbe BUganeHH. HatucHyT1 kHonky BukoHatw.

MatemMaTuyHe NOSAACHEeHHA: FKLIO B NPOLIECi pO3B'A3yBaHHA 3a4advi BUKOHYBanNucs nepeTBopeHHS
3aMiHM BMpasa Ha [aHy HOBY 3MiHHY, MO 3akiHYeHHi pO3B'A3yBaHHSA 3agadi yci piBHOCTI abo
HEepIBHOCTI, SKi 3anexarb Bif Li€i 3MiHHOI, € 3ansumun. OTxe, 3 OCTaTOYHOI Bignoeigi (cuctemmn abo
CYKYMHOCTi cuctem) ix Tpeba snganutu.

7.2.3 NepeTBOpEeHHA BUpasiB (knac : 7)

7.2.3.1 Cnony4Hi 3aKkoHu (knac : 7)

7.2.3.1.1 MNepeTBOpeHHA: PosrpynyBatu (Knac : 7-9)

TekcT: Posrpynyemo Bupas, po3kpusLuM Ayxkn. OTpumaemo:

Ak ue 3pobuTK: [1Biui KNaLHYTX NO TOMY 3HaKy onepawii y BUpasi, AkKuin CTOITb 6ing Oy>OK.

MaTtemaTuyHe nosicHeHHs: Po3arpynyBaTv Bupa3 - O3HaA4ae PO3KPUTU [OYXKKW, 3aCTOCYBaBLUM
CMOMYYHUI 3aKOH AoAaBaHHS.

7.2.3.1.2 MNepeTBOpeHHA: PosrpynyBaTtu goo6ytok (Knac : 7-9)
TekcT: Po3rpynyemo Bupas, po3kpuBLUM Ayxkn. OTpumaemo:
Ak e 3pobuTun: [Bidi KNauHyTM Ha 3HaKy MHOXEHHS, KM CTOITb Binsa gyXoK.

MaTtemaTU4He NOSICHEHHA: POSprI’IyBaTVI ,El,06yTOK - O3Ha4Ya€ pPO3KPUTU AOYXKWU, 3aCTOCyBaBLLUU
CﬂOJ'Iy‘-IHVIVI 3aKOH MHO>EHHA.
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7.2.3.1.3 MNepeTBOpeHHA: 3rpynyBaTtu (Knac : 7-9)
TekcT: 3rpynyemo Bupasu, B3sBLUN iX Y AyXKU. OTpUMaemo:

Ak ue 3pobuTn: Buginutn Tom BMnpas, skunm HeobXxigHO 3rpynyBatu. Bubpatu gito. HatucHyTn Ha
KHOMKy BukoHaTw.

MaTtemaTuyHe nosicHeHHs: [nga Toro, Wob BUAINUTK Kinbka OOAAHKIB CyMK, X 6epyTb Yy OYyXKKM,
TOGTO rpynytoTb. 3rpynyBaTt A4oAaHKN O3Ha4Yae 3acToCyBaTW CNOMYyYHUIA 3aKOH 404 aBaHHS.

7.2.3.1.4 MNMepeTBOpeHHA: 3rpynyBatu cniBMHOXHUKM (Knac : 7-9)
TekcT: 3rpynyemMo crniBMHOXHUKN. OTpuMaemo:

AK ue 3pobuTU: BMainutn Ti CNiBMHOXHUKK, SIKi NOTPiIOHO 3rpynyeatn. Bubpatu gito. HatucHyTtn
KHOMKY BukoHaTw.

MatemaTtuyHe nosicHeHHs: [Ins Toro, Wo6 BMAINUTY Kiflbka CNiBMHOXHUKIB JOBYTKY, 1X 6epyTb y
AYXKKW, TOBTO rpynytoTb. 3rpynyBaTh CMiBMHOXHMKM O3Ha4yae 3acTocyBaTu CMOMYyYHUA 3aKOH
MHOXEHHS.

7.2.3.2 NepemiwyyBanbHi 3aKkoHu (knac : 7)
7.2.3.2.1 MNMepeTBOpeHHA: NMepecTtaBuT AogaHku/cniBMHOXHUKM (Knac : 7-9)
TekcT: NepectaBumo gogaHkm abo crniBMHOXHUKN. OTpUMaemo:

Ak ue 3pobuTn: Buainutn cymy abo pisHicTb (4OBYTOK), KnauHyBLUM Ha 3HaKy onepaduii. ObpaTtu
aito. HatucHytn kHonky BukoHatn. Ao Buginutn gogaHok (CniBMHOXHMK). MNepeTarHyT MULLKOIO
Ha iHWe micue B cymi (QoByTKy) i BignycTUTHN.

MaTtemaTuyHe nosicHeHHs: [lepecTaBuUTW [OAAHKM O3HA4yae 3acTocyBaTW MepemillyBanbHUm
3aKOH gopaBaHHs. [NepecTaBUTU CNIBMHOXHMKM O3HA4ae 3acTOCyBaTWM MepeMilLyBaribHUA 3aKOH
MHOXEHHS.

7.2.3.3 CnpoweHHsA (knac : 7)

7.2.3.3.1 MNepeTBOpeHHA: 3aMiHUTU AiNeHHA MHOXeHHAM (Knac : 7-9)

TekeT: 3aMiHMMO OiNeHHA Ha YMCNO MHOXEHHSIM Ha 3BOPOTHE MOoMY vncro. OTpuMaemo:
Ak ue 3pobuTn: [Bidi KNayHyTM Ha 3HaKY AiNeHHs.

MaTtemaTUyHe NOSAACHEHHA: [liNneHHA BMpasy Ha YUCNO MOXHA 3aMiHUTU MHOXEHHSAM LibOro
BMpasy Ha YnNCro, 3BOPOTHE AiNbHUKOBI.

7.2.3.3.2 NepeTBOpeHHA: B3aemMHo 3HnwmTtn (Knac : 7-9)
TekcT: B3aeMHO 3HMLLMMO JOOAHKM 3 NPOTUEXHMMM 3Hakamn. OTpMMaemo:

Ak ue 3pobutu: [Bi4i KnauHyTM Ha ronoBHOMY 3Haky onepaudii A6o Buainutn pogaHok.
MepeTArHyTM NOro MULLIKOKO Ha NPOTUNEXHNA 3a 3HAKOM LOAAHOK i BignyCTUTW.

MaTtemaTUyHe MOSAACHEHHS: [NPOTUNEXHI 3a 3HAaKOM OOAAHKM MOXHa B3aEMHO 3HUWNUTKU. Lle -
OOVH i3 cnocobiB CNpoLLEHHS BUpa3y.

7.2.3.3.3 lNepeTBOpeHHA: Cnpoctutu (Knac : 7-9)
TekcT: Cnpoctumo Bupas. OTpumaemo:

Ak ue 3pobuTK: [IBiui KNaLHYTN MULLKOIO Ha rofIOBHOMY 3HaKy onepadiii.
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MaTtemaTnuyHe nNosicHeHHA: CnpocTuUTK BMpas - o3Havae 3pobutn 1horo Ginbl NPOCTUM, TaKUM,
SIKMUA MICTUTb MEHLLY KiNbKICTb 3HaKIB onepadii.

7.2.3.4 Po3noAainb4nn 3aKkoH (knac : 7)
7.2.3.4.1 MNMepeTBopeHHA: Po3kputn ayxku (Knac : 7-9)
TekcT: Poskpuemo gyxkn. OTpumaemo:

Ak ue 3pobutun: [Bidi kKNnauHyTK Ha rofoBHOMY 3Haky onepadii A6o Buainutu Bupas. ObpaTtu gito.
HatncHyTtn kHonky BukoHaTw.

MaTtemaTnyHe NOACHEHHS: PO3KpI/ITT$I OYXOK O03BOJ1IeHe pO3I'IO}J,iJ'Ib‘-II/IM 3aKOHOM.

7.2.3.4.2 NepeTtBOopeHHA: MpuBecTn nogibHi (Knac : 7-9)
TekcT: Npueegemo nogidHi. OTpumaemo:

Ak uye 3pobuTun: [Bivi KNauHyTKM Ha ronoBHOMY 3Haky onepauii A6o Buginutn Bupas. Bubpatu
aito. HatucHytn kHonky BukoHaTu. ABo Buginutm oamH 3 nogibHux BupasiB. [epeTarHytn noro
MMLLIKOIO Ha nogidHuMIA oMy BUpas i BignycTUTL.

MaTtemaTnyHe nosicHeHHs: NoaibHMMK Ha3MBalOTb BUPA3U, AKi BiApPI3HAOTLCS TiNbKM YMCNOBUM
MHOXHUKOM. [MprBegeHHs nofdibHMX 4O3BONEHO PO3MNOAiNbYMM 3akoHOM. [MpmBeaeHHsT nodibHuX
003BONSE CNPOCTUTU BMpa3.

7.2.3.4.3 MNMepeTBOpeHHA: BuHectn 3a ayxku (Knac : 7-9)
TekcT: BuHecemo 3a gyXKu CniflbHUIA MHOXHWK. OTpUMaEMO:
Ak ue 3pobuTtn: Buginutn Bupas (kinbka gonaHkie). Bubpatu gito. HatncHytn kHonky BukoHaTtw.

MaTemaTuyHe NOAACHEeHHA: BMHECEHHS CNiNbHOMO MHOXHMKa 3a OYXKN 0O3BOJIEHE pO3I'IO,EI,iJ'Ib‘-IVIM
3aKOHOM.

7.2.3.5 3amiHa piBHUX (knac : 7)
7.2.3.5.1 MNepeTBOpeHHA: 3amiHa piBHUX (Knac : 7-9)
TekcT: 3amiHMmo BuUpas Ha piBHUA. OTpUMaemo:

Ak ue 3pobuTtu: Buainutn Bupas, wo 3amiHioeTbesa. Bubpatu gito. HatucHytm kHonky BukonaTw.
BeecTn HoBUI BMpa3s. HaTUCHyTK Ha KHOMKY BukoHaTtw.

MaTemaTnyHe NOACHEHHA: AKWO Yy BMPa3i 3aMiHUTK YacTuHY (NigBMpas) Ha PiBHUIN, OTPUMAEMO
PiBHOCUIbHMI BUpa3.

7.2.3.6 PauioHanbHi Bupa3u (knac : 8)

7.2.3.6.1 NMepeTBOpeHHs: CKOpoTUTK Api6: OCHOBHa BnactuBicTb Apoby (Knac : 8-9)
TekcT: CKOPOTUMO YNCENBHUK Ta 3HAMEHHUK APOBY Ha CMifTlbHUI MHOXHUK.

Ak e 3pobutu: Buginutn gpic. O6paTtn nepeTBopeHHs. HaTUCHYTH KHOMKy BrukoHaTw.

MaTemaTyHe NOSACHEHHA: YucenbHUK Ta 3HAMEHHMK ApOoOy MOXHa CKOPOTUTU Ha ChiflbHUN
MHOXHMK. Llto BNacTmBIiCTb HA3MBalOTL OCHOBHOK BNACTMBICTIO Apo0y.

7.2.3.6.2 MNepeTBOpeHHA: [TOMHOXUTU YUCENbHUK Ta 3HAMEHHUK Apo0dy Ha BMpa3 (Knac : 8-9)

TekcT: NMTOMHOXNUMO YNCENBHUK Ta 3HAMEHHUK /J,po6y Ha BUpas3
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Ak ue 3pobuTn: Buainutn gpob. O6paTtn nepeTBOpeHHs. HaTUCHYTU KHOMKY BukoHaTtu. Y BikHI,
LLO BiAKPUETBCH, BBECTM A404AaTKOBUI BUpas. HaTuCcHyTM kHomnKy BukoHaTw.

MatemMaTuyHe NOSACHEHHA: YMCenbHWK Ta 3HAMEHHUK Opoby MOXHA MOXHa MOMHOXWTU Ha
BMpa3s, WO He OopiBHIOE Hymto. Lle noTpibHo, 3okpema, ans obuncrneHb cymu Ta pisHOCTI Opo0iB,
Konu gpobu NpMBOAsiTb A0 CNiNbHOMO 3HAMEHHMKA.

7.2.3.6.3 NepeTBOpeHHSA: lMepeHecTn MiHyC y YncenbHUK apoby (Knac : 8-9)
TekcT: [NepeHeceMo MiHYC y YMcenbHUK apoby
Ak e 3pobutn: Buginutn Bupas. ObpaTtn nepeTBopeHHs. HaTucHyTv kHonky BukoHaTu.

MatemaTtnyHe nosicHeHHA: Hag apobamn mMoxHa BUKOHYyBaTu apudMeTudHi aii. 3okpema, 3Hak
MiHyC nepea opobom MOXHa NepeHecTn y YNCeNbHUK, TOBTO NOCTaBUTK NOro nepes YNCENbHUKOM
ApoOy.

7.2.3.6.4 NMepeTBOpeHHs: [lopaTtn aBa apobu (Knac : 8-9)
TekcT: Jogamo asa gpobun. OTpumaemo:
Ak e 3podbutu: Buginutn supas. ObpaTtn nepeTBopeHHs. HaTucHyTM kHonky BukoHaTu.

MatemaTtuyHe nosicHeHHA: Hag gpoGamu MOXHa BUMKOHYBaTM apuMETUYHY Ait0 LOA4aBaHHS.
Taknm YnHOM cymMy OBOX ApobiB MOXHa NepeTBOpUTU Ha Api6. AKLIO Npy UbOMY OOMH 3 OnepaHaiB
- uinun Bupas, noro Tpeba posrnggatn sk Apid 3i 3HAMEHHWKOM, PiBHUM oguHuui. Pesynbrar
BMKOHaAHHA onepauii AoaaBaHHS Hag Apobamu moxe ByTy ckopovyBaHUM ApOGOM.

7.2.3.6.5 lNepeTBOpeHHA: BigHaTn aBa apobu (Knac : 8-9)
TekcT: BigHimemo gpobun. OTpumaemo:
Ak ue 3pobutu: Buginutn Bupas. O6patn nepeTBopeHHs. HaTtucHyTn kHonky BukoHaTu.

MaTtemaTnyHe nosicHeHHA: Hag gpo6amu MOXHa BUKOHYBATU apuAMETUYHY L0 BigHIMaHHS.
Taknm 4YMHOM Ppi3HICTb ABOX ApobiB MOXHa MNepeTBOpUMTM Ha Apib. AKWo npu UubOMy OAWH 3
onepaHaiB - uinui Bupas, noro Tpeba posrnggatv Ak Opid 3i 3HAMEHHWKOM, PIBHUM OAWMHMLI.
PesynbTaT BUKOHAHHS onepalii BigHiMaHHA Hag apobammn moxe OyTn ckopodyBaHUM pobom.

7.2.3.6.6 MNMepeTBopeHHA: Moaginutn apoobwm (Knac : 8-9)
TekcT: MNoginumo apobu. OTpMmaemo:
Ak e 3pobuTtn: Buginutn Bupas. ObpaTtn nepeTBopeHHs. HaTucHyTn kHonky BukoHaTu.

MaTtemaTunyHe nosicHeHHA: Hag apob6amu MoXHa BUKOHYBaTW apudMETUYHY Aito AineHHs. Takum
YMHOM 4acTKy OBOX ApobiB MOXHa nepeTBOpuUTU Ha Api6. AKWO npy ubOMYy OAMH 3 OnepaHaiB -
uinun Bupas, noro Tpeba posrnsgatv Ak Opi6 3i 3HAMEHHMKOM, piBHUM oAuHWUUi. Pesynbtar
BMKOHaHHSA onepauii gineHHa Hag agpobamm Moxe 6yTu CKOpoYyBaHUM ApPO6OM.

7.2.3.6.7 MNepeTBOopeHHA: NNomHOXUTKM Aapobwm (Knac : 8-9)
TekcT: NomMHOXMMO gpobu. OTpnmaemo:
Ak e 3podbutu: Buginutn supas. ObpaTtn nepeTBopeHHs. HaTucHyTn kHonky BukoHaTu.

MatemaTtuyHe nosicHeHHs: Hag apob6amyn MOXHa BUKOHYBaTW apuMETUYHY Ail0 MHOXEHHS.
Taknm udnmHom [oOOyTOK ABOX OpoGiB MOXHa MepeTBOpuMTM Ha Api6. AKWOo npu LbOMY OAWH 3
onepaHaiB - Uinun Bupas, noro Tpeba posrnsgatn Ak Apid 3i 3HAMEHHUKOM, PIBHUM OAWHWL.
Pes3ynbTaT BUKOHAHHA onepaLii MHOXXeHHS Hag apobammn moxe 6yTn ckopodyBaHuM Apobom.
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7.2.3.6.8 MNMepeTBOpeHHA: NMpeactaButn AineHHA BUpasiB y Burnagi gpooby (Knac : 8-9)
TekcT: [NpencraBmMmo gineHHst Bupasis y Burnsgi gpooy:
Ak ue 3podbutn: Buginutn Bupas-gineHHa. O6patu gito. HatncHytv kHonky BukoHaTu.

MaTtemaTnyHe nosicHeHHs: [lineHHs BUpasiB MOXHa NpeacTtaBvTu y Burnsagi opoby. Lie noTpibHo,
30KkpemMa, Ansa NpeAcTaBneHHs pesynbTaTy AiNneHHs ABOX LinuMx BupasiB y Burnsagi apooy.

7.2.4 NepeTBOpPEHHA cTeneHiB (knac : 7)

7.2.4.1 3aranbHi nepeTBOPEHHA cTeneHiB (Knac : 7)

7.2.4.1.1 MNMepeTBOpeHHA: 3acTocyBaTh NepeTBOPEHHA cTeneHa (Knac : 7-9)
TekcT: 3acTtocyemo hopmyny nepeTBopeHHst cteneHst. OTpnumaemo:

Ak ue 3pobutun: Buginutn Bupas. Bubpatu gito. HatncHytv kHonky BrukoHaTtw.

MaTtemaTUyHe MNOACHEHHA: dPopmynu - pIiBHOCUSBbHI MNEPETBOPEHHSA CTEMEHIB [03BOMATb
nepeTBopoBaTN BUpPasn, AKi MICTATb cTeneHi. Lli popMynn Bu3HayalOTb OCHOBHI BNacTUBOCTI
CcTeneHs.

7.2.4.1.2 NepeTBOpeHHA: CnpocTntn cteniHb (Knac : 7-9)
TekeT: CnpocTMMo cTeniHb. OTpuMaemo:
Ak ue 3pobutun: Buginutn Bupas. Bubpatu gito. HatucHyTv Ha kHonky BukoHaTw.

MaTtemaTuyHe NosiCHeHHA: [lepla cTeniHb BMpasy, 3a O03HAYEHHAM, OOPIBHIOE LbOMY BUpasy.
HynboBa cTeniHb Bupasy, 3a O3HAYEHHsIM, [OOPiBHIOE oauHuui. CTeniHb OAWMHWLI LOpPIBHIOE
oauHuULi. HaTypanbHa cTeniHb Hyns AOpiBHIOE HymMo. Bupas 3i 3Hakom "-", nigHeceHnn Jo napHOro
CTEneHsl, OOPIBHIOE CTENeH Lboro Bupasy. Bupas 3i 3Hakom "-", nigHeceHWn OO0 HenapHoro
CTeneHs, LOPIBHIOE CTEMEHI0 LbOro BMpasy, 3i 3Hakom "-".

7.2.4.1.3 MNMepeTBOopeHHA: MoainuTtn cteniHb Ha cteniHb (Knac : 8-9)
TekcT: Po3ginumo cteniHb Ha cTeniHb:
Ak ue 3podbutn: Buginutn supas. Bubpatu gito. HatucHyT1 Ha KHonky BukoHaTw.

MaTtemMaTnyHe nNOSICHEHHA: [loKasHWK CTeneHs 4YacTkM [OBOX CTENeHiB 3 OOHIEl0 OCHOBOD
JOPIBHIOE Pi3HMLI MOKA3HUKIB AiNeHoro i ainbHuka. CTeniHb YacTKn ABOX BUPAa3iB OAOPIBHIOE YacTLUi
CTEneHiB AineHoro i AinbHUKAa.

7.2.4.2 ®opmynun CKOPOYEHOro MHOXeHHA (Knac : 7)

7.2.4.2.1 MNMepeTBOpeHHA: Pi3HicTb kKBagpaTiB (Knac : 7-9)

TekeT: 3acTocyemo popmyny pisHOCTI kBagpaTis. OTpMMaemMo:

Ak ue 3pooéuTu: Buginutn Bnpas. Bubpatu gito. HatucHytr Ha kHonky BukoHaTtw.

MaTtemaTnyHe nosicHeHHs: dopmyna pisHOCTi KBagpaTtiB - ogHa 3 OpMyn CKOPOYEHOro
MHOXEHHSI.

7.2.4.2.2 NepeTtBopeHHA: KBagpaT cymu / pisHocTi (Knac : 7-9)
TekcT: 3acTtocyemo hopmyny kBagpaTy cymu (pisHocTi). OTpumaemo:

Ak ue 3pobutun: Buginutn Bupas. Bubpatu gito. HatucHyTtv Ha kHonky BukoHaTw.
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MaTtemaTnyHe nosicHeHHA: ®dopmynu kBagpaty cymu (pPi3HOCTI) - OPMYNU CKOPOYEHOro
MHOXEHHS.

7.2.4.2.3 MNepeTtBopeHHA: Cyma / pisHicTb Ky6iB (Knac : 7-9)
TekcT: 3acTtocyemo hopmyny cymu (pisHOCTi) KybiB. OTpumaemo:
Ak ue 3pobutn: Buginutn supas. Bubpatu gito. HatucHyTn Ha KHomnky BukoHaTw.

MaTtemaTuyHe NOSAICHEHHA: POPMYNN CYyMU i Pi3HOCTI KyBIiB - (DOPMYNN CKOPOYEHOTO MHOXEHHS.

7.2.4.2.4 NepeTtBopeHHA: Kyb cymu / pisHocTi (Knac : 7-9)
TekcT: 3actocyemo cpopmyny KyGy cymm (pisHocTi). OTpumaemo:
Ak ue 3pooéuTu: Buginutn Bupas. Bubpatu gito. HatucHytn Ha kHonky BukoHaTtw.

MaTtemaTunyHe nosicHeHHA: Popmynu KyGy cymu (pPi3HOCTI) - pOpMynn CKOPOUEHOTO MHOXEHHS.

7.2.4.3 NepeTBOpPEHHA KBagpaTHMUX KOpPeHiB (knac : 8)

7.2.4.3.1 MNepeTBOopeHHA: OCHOBHa BnacTUBICTb KBagpaTHoro kopeHs (Knac : 8-9)
TekcT: 3acTOCyEMO OCHOBHY BNacTUBICTb KBaApaTHOro kopeHsi. OTprMaemo:

Ak ue 3pooéuTu: Buginutn Bnpas. O6patu nepeTBOpeHHs. HaTucHY TN KHOMKy BrukoHatw.

MaTtemaTnyHe nosicHeHHA: KBagpaT KBagpaTHOrMO KOPEHs1 OOPIBHIOE NigKOpeHeBOMY Bupasy.
KBagpaTHUI KOpiHb 3 KBagpaTy AOPIiBHIOE MOLYMNIO OCHOBM.

7.2.4.3.2 NepeTBopeHHsA: MNepeTBOpeHHA BMpasiB Nig 3HaKOM KBagpaTHOro kopeHs. (Knac :
8-9)

TekcT: [NepeTBOPMMO BMUpas Nig 3HaKOM KBagpaTHOIO KOPEHS.
Ak ue 3pooéuTn: Buginutn Bnpas. O6patu nepeTBOpeHHs. HaTuCcHY TN KHOMKy BrukoHaTw.

MaTtemaTnyHe nosiCHeHHA: [logaTHe 4nNCro, siKe € MHOXHUKOM, AineHnm abo AinbHUKOM Bupasy
nig 3HaKOM KBaZpaTHOro KOPEHs, MOXXHa BMHECTW 3a 3HAK KOPEHS NiJ 3HAKOM KBaapaTHOro KOpeHs
SIK MHOXHMK, ineHe abo ginbHuk. Bupas, wo HabyBae HEBIA'€EMHUX 3HAYEHb, SIKUA € MHOXHUKOM,
AineHnm abo AinbHUKOM BMpasy nig 3HAaKOM KBaZpaTHOrO KOPEHS, MOXHa TaKOX BUHECTU 3a 3HaK
KOpeHs nia 3HakoM kBagpaTHoro kopeHs. Yeara! Lli nepeTBOpeHHsA He € piBHOCUNbHUMUK. Tomy,
30KpeMma, iX He MOXXHa BUMKOHYBATWU Npu po3B'A3aHHi piBHSHb 6e3 ypaxyBaHHA 06nacTi BUSHAYEHHS
KOpeHs.

7.2.5 NepeTBOpeHHA piBHOCTEN (Knac : 7)

7.2.5.1 NepeTBOpEHHA piBHOCTEN (KNnac : 7)

7.2.5.1.1 NepeTBOpeHHA: [TOMiHATK MicUusAMKM YacTUHM piBHOCTI (knac: 7-9)
TekcT: NomiHgEMO MicuaMM fiBY | NpaBy YacTUHKM piBHOCTI. OTpMMaemMo:

Ak e 3pobutn: Buginutun pisHicte. Bubpatu gito. HatucHytm kHonky BukoHaTu.

MaTemaTuyHe NOSAICHEeHHs: J1iBy i NpaBy YacTUHW PIBHOCTI MOXXHa MIHATU MicuamuW. B pesynbTari
OTPMMAEMO PIBHOCUITbHY PiBHICTb.

7.2.5.1.2 MNepeTBOpeHHA: [TOMHOXUTU PIBHICTbL Ha Yucno (knac: 7-9)
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TekcT: [TOMHOXMMO 06MABI YaCTUHM PIBHOCTI Ha Yncno. OTpuMaemo:

AK ue 3pobuTtu: Buainuty piBHICTb, KNauUHYBLIW Ha 3HaKy
HaTucHyTn Ha KHOMKy BukoHatw.

. BubpaTtn pgito. Beectn uucno.

MaTtemaTnuHe nosicHeHHA: OGMABI YACTUHWU PIBHOCTI MOXHA po34innTn abo NOMHOXUTU Ha ofHEe
N Te caMe 4nCro, He piBHe Hynto. B pe3ynbTaTti oTpMMaeMO PiBHOCUSTbHY PiBHICTb.

7.2.5.1.3 NepeTBOpeHHA: [logaTn A0 060X YacTUH PiBHOCTI BUpa3u (knac: 7-9)

TekcT: Jogamo o 060x YacTUH PiBHOCTI BMpa3.

AK ue 3pobuTn: Buainutn piBHICTb, KNauHYBLUM HA 3HAKY
HaTuncHyTh Ha kHonky BukoHaTtw.

. BubpaTtn pito. Beectn Bupas.

MaTtemaTnyHe NoAACHeHHA: [Jo 060X YacTVH PiBHOCTI MOXHa OOAAaTWM OAMH i TOM camuin Bupas. B
pesynbTaTi OTPUMAEMO PIBHOCUIBHY PIiBHICTb.

7.2.5.1.4 MNMepeTBOpeHHA: NepeHecTU AOAQAHOK Y iHWY YacTUHY piBHOCTI (knac: 7-9)
TekcT: [NepeHeceMo Jo4aHOK 3 OOHIET YaCTUHK PIBHOCTI B iHWY. OTpMMaeMo:

Ak ue 3pobutun: lNMepeTarHyTm MULLKOK BMOpaHMA OO4AHOK Ha 3HaK piBHOCTI abo Ha OawH i3
3HakKiB onepavuin B iHLWiN YaCTWUHI PiIBHOCTI Ta BigNyCTUTW.

MaTtemaTuyHe NOACHEeHHA: [1ogaHOK MOXHa NepPEeHECTM 3 NPOTUMNEXKHMM 3HAKOM 3 OAHIET YacTUHN
PiBHOCTI B iHWY. B peaynbTaTi OTPUMaEMO PiBHOCUITbHY PiBHICTb.

7.2.5.1.5 MNepeTBOpeHHA: JloriuHi 3HaYeHHsA YncnoBux piBHocTen (knac: 9)
TekcT: BU3HaunMmMo noriyHe 3Ha4YeHHS YMCINOBOI PiBHOCTI.

Ak ue 3pobutu: Buginutm umcnosy piBHiCTb. OBpaTM NepeTBOpPEHHS. HaTUCHYTU KHOMKY
BukoHatn.

MaTtemaTnyHe NOsICHeHHA: YucnoBa piBHICTbL MOXxe ByTu abo BipHO, abo HeBipHOt. Mpo BipHiI
PIBHOCTI KaXyTb, WO BOHM MPUAMAlOTb fOriYHe 3HadveHHA True (ictuHa). Mpo HeBipHi PIBHOCTI
KaXyTb, LLIO BOHW NPpUIMMatOTb NoriyHe 3HaveHHs False (XMbHICTb).

7.2.5.2 PiBHOCTI cTeneHiB (knac : 7)

7.2.5.2.1 MepeTBOpeHHA: 3BiNLHUTUCSA BiA cTeneHa (knac: 7-9)

TekcT: 3BinbHIMOCH Big cTeneHs. OTpuMaemo:

Ak e 3pobutn: Buginutu pisHicte. Bubpatu gito. HatucHytn kHonky BukoHaTw.

MaTtemaTuyHe nOSICHEHHA: AKWO CcTeniHb BMpPasy [OOPIBHIOE HYyNO, TO caMuin Liein Bupas
DOpiBHIOE HYMO. AKLWO NapHi cTeneHi BMpasiB piBHi, TO piBHI KBagpaTu UMxX BMpasiB. AKWO HenapHi
CTeneHi BMpasiB piBHi, TO piBHi BUpaswu.

7.2.5.3 PiBHOCTI KBagpaTHUX KOpeHiB (knac : 8)

7.2.5.3.1 MNepeTBOpeHHA: 3BiNLHUTUCSA BiA KBagpaTHOro kopeHs (knac: 8-9)

TekcT: 3BiNbHIMOCA Big KBagpaTHOro KopeHs, NiasiBLLKM 4O KBagpaTy o6uaBi YaCTUHM PiBHOCTI.
Ak ue 3podbuTn: Buginutn pieHicte. Bubpatu gito. HatucHyT KHomnky BrukoHatw.

MaTtemaTUyHe NOSICHEHHSA: AKLO KBagpaTHUN KOPiHb 3 BUpa3y LOPIBHIOE A04ATHOMY YUCy, LIEN
BMpa3 OOPIBHIOE KBagpaTy OaHOro ymcrna. FAKWo KBagpaTHUA KOPiHb 3 BMpasy OOPIBHIOE HyIHO,
BUpa3 JOPIiBHIOE HYIIO.
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7.2.6 NepeTBOpPEHHA TOTOXHOCTEN (Knac : 7)

7.2.6.1 CKopo4eHHsA Ha Bupa3 (knac : 7)

7.2.6.1.1 MNMepeTBOopeHHA: MHOXeHHA Ha BUpa3 (knac: 7-9)

TekcT: [TOMHOXMMO 06MABI YaCTUHM PIBHOCTI HA BUpa3, He PIBHUIN TOTOXHO Hym0. OTpuMaemo:

AK ue 3pobuTU: Buginutn TOTOXHICTB, KNauHyBLUM Ha 3HaKy piBHOCTI. Bubpatn gito. BeecTtn
BUpPa3-MHOXHUK. HaTUCHY TN Ha KHOMKY BukoHaTw.

MaTtemaTnyHe nosicHeHHsA: OOMABI YACTUMHU TOTOXHOCTI MOXXHa NMOMHOXMWTK Ha BMpas3, He PiBHUN
TOTOXHO Hyno. B pesynbTaTi oTpUMaeMo pPiBHOCUIbHY TOTOXHICTb.

7.2.6.1.2 lNMepeTBOpeHHA: CKOpo4YeHHA Ha BUpa3 (knac: 7-9)
TekcT: CKOPOTUMO 0OMABI YaCTUHM TOTOXHOCTI Ha BMpas, HE PiBHUI TOTOXHO Hynto. OTpMMaemMo:

Ak ue 3pobuTu: Buainutn TOTOXHICTE. BuGpaTtn gito. BeBectn Bupas, Ha SIKMWM CKOPOYYEMO.
HaTtucHyTn Ha KHOMKy BukoHatw.

MaTtemaTnyHe nosicHeHHA: OOMABI YaCTUHN TOTOXHOCTI MOXHA CKOPOTUTM Ha BUpa3, HE PiBHUN
TOTOXHO Hysto. B pesynbTaTi OTpUMaeMo PiBHOCUIbHY TOTOXHICTb.

7.2.7 Po3B'siI3aHHSA piBHAHBb (Knac : 7)

7.2.7.1 PiBHOCUNBLHI NnepeTBOPEHHSA PiBHAHBL (Knac : 7)

7.2.7.1.1 NepeTBOpeHHA: lNepeTBOPUTU PiBHAHHA Y CYKYMNHICTb piBHAHb (knac: 7-9)
TekcT: [NepeTBOPUMO PIBHSAHHSA Yy CYKYMHICTb PiBHAHb. OTpUMaemo:

Ak ue 3pobutun: Buginutun pisHaHHA. Bubpatu gito. HatucHytm kHonky BukoHaTu.

MaTemaTU4He NOACHEHHA: FKWO niBa YaCTUHA PIBHAHHA po3KkrageHa Ha MHOXHWKKW, a npasa
YacTUHa [OPIBHIOE HYMIO, Take PIiBHAHHA MOXHa MNEepeTBOPUTU Y CYKYMHICTb PiBHSAHb, a MOTIM
pO3B'A3aTh MNOCMIAOBHO KOXHE 3 LMX PiBHSHb.

7.2.7.2 PiBHSAAHHA 3 moaynsaMu (Knac : 7)

7.2.7.2.1 MNMepeTBOpeHHA: HannpocrTilwe piBHAHHA 3 MoayneMm (knac: 7-9)
TekcT: PO3B'shxeMO HannpocTile piBHAHHSA 3 Mogynem. OTpumaemo:

Ak e 3pobutn: Buginutun pieHicte. Bubpatu gito. HatnucHytm kHonky BukoHaTu.

MaTemaTuyHe NOSAAICHEHHA: HannpocTiwe PiBHAHHA 3 MOAyNeM Mae ABa PO3B'A3KM, SKLO KAOro
npaBa 4YacTuHa - JofdaTHe yucro. HanmnpocTiwe piBHAHHA 3 MOAyfeM Mae oguH po3B'a3ok x=0,
SIKLWO MOro npaBa YacTuHa - Hynb. HannpocTiwe piBHAHHA 3 MOOYNEM He Mae pO3B's3KiB, SKLO
MOoro npaea 4YacTuHa - Big'€MHEe YMCIO.

7.2.7.2.2 NepeTBOpeHHA: PIBHAHHA cTaHAAapTHOro BuAy 3 Moaynamu (knac: 9)
TekcT: PO3B'shkeMo piBHAHHS cTaHO4apTHOro BMay 3 moaynsimmn. OTpuMaemo:
Ak e 3pobutn: Buginutun pisHicte. Bubpatu gito. HatucHytm kHonky BukoHaTw.

MaTtemaTuyHe nosicHeHHA: PiBHAHHSA, B AKOMY NiBa Ta npaBa 4acTUHU € MOAynsaAMW, MOXHa
NepeTBOPUTU Ha CYKYMHICTb ABOX PiBHAHb, SKi BiflbHI Big4 MoAyniB. PiBHAHHS, B AKOMY fiBa YacTuHa
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€ MoAyneM, MOXHa NepeTBOPUTU Ha CYKYMHICTb ABOX 3MilUAHNX CUCTEM (PiBHSIHHA Ta HEPIBHICTb),
SKi BifIbHI Big MogyniB.

7.2.7.3 PiBHAAHHA 3 aBOMA 3MiHHUMM (Knac : 7)
7.2.7.3.1 NMepeTBOpeHHA: OGUMCNNTM PO3B'A30K PiBHAHHA 3 ABOMA 3MiHHUMM (knac: 7-9)
TekeT: 3HangemMo ONH 3 PO3B'A3KiB PIBHAHHS:

Ak ue 3pobuTu: Buainutn pisnicte. Bubpatun gito. HatucHyTn kHonky BrukoHaTtu. BBeCTU 3HaYEHHS
X. O6YMcnnTM Ta BBECTU 3HAYEHHs Y. HaTuCHyTU kHOoNKy BukoHaTw.

MaTtemaTnyHe NOACHeHHA: PiBHSAHHA 3 ABOMa 3MiHHUMKM Mae 6e3niv poss'askis. [Ans Toro, wob
3HaNTM OOWH 3 HUX, MOTPIOHO HagaTW OAHINM 3i 3MIHHMX [OOBIflbHE 3HAYEHHs, MiACTaBUTU Le
3HAYEHHA Y PIBHSIHHSA | 0BYNCIIUTM 3HAYEHHS iHLWOI 3MiHHOI, PO3B'A3aBLUN OTPMMAHE PIBHSIHHS 3
O[HI€0 3MIHHOIO.

7.2.7.3.2 NepeTBOpeHHA: 3HANTU PO3B'A30K PiBHAHHA 3 ABOMAa 3MiHHMMM (knac: 7-9)
TekcT: 3HangemMo OanH 3 pO3B'A3KIB PiBHAHHS:

Ak ue 3pobuTtun: Buainutn piBHicte. Bubpatu gito. HatucHytm kHonky BukoHaTtu. BBecTn 3Ha4eHHs
X. (BHa4eHHs1 y 064McnioeTbCsl aBToMaTnyHO) HatucHyTu KHonky BukoHatn.

MaTtemaTnyHe NosicHeHHA: PiBHAHHSA 3 ABOMa 3MiHHMMK Mae ©6e3nid po3e'askiB. [nsa Toro, wob
3HANUTU OOMH 3 HUX, NOTPIOBHO HagaTW OAHIN 3i 3MIHHMX OOBiINbHE 3HAYEHHSs, MNiOCTaBUTU LEe
3HAYEHHA Y PIBHAHHA i 0OYMCNIUTU 3HAYEHHS iHLIOI 3MiHHOI, PO3B'AI3aBLUN OTPUMAHE PIBHSAHHS 3
OJHI€0 3MiIHHOIO.

7.2.7.4 PauioHanbHi piBHAAHHA (Knac : 8)

7.2.7.4.1 NMepeTBOpeHHA: Po3B 'A3aTu pauioHanbHe piBHAHHA (knac: 8-9)

TekcT: PO3B skeMo paLioHanbHe pPiBHSHHS, 3BiBLUM MOr0 40 CUCTEMU:

Ak ue 3pobutun: Buginutun pisHaHHA. O6paTn nepeTBOpeHHSA. HaTucHyTn KHonKy BukoHaTw.

MaTemaTu4yHe NOsiCHeHHA: PauioHanbHe piBHAHHA 3 HyfeM y NpaBilt YaCTUHI MOXXHa pO3B s3aTw,
nepeTBOPMBLLN NOr0 Ha CUCTEMY Ta PO3B A3aBLUN L0 cucTeMy. PauioHanbHe PiBHAHHSA 3 YACIOM B
npaBii YaCTUHI MOXHa pPO3B A3aTN, NEPETBOPMBLLN NOrO HA CUCTEMY Ta PO3B A3aBLUN LI CUCTEMY.

7.2.7.4.2 lMNepeTBOpeHHA: Bunaanntn po3B'si3KU, SIKi He 3a40BOJNILHAKTbL YMOBIi-HEpPiBHOCTI
(knac: 8-9)

TekcT: Buganmmo po3sB'si3ku, siKi He 3a40BOSIbHAOTL YMOBI-HEPIBHOCTI

Ak ue 3pobutun: Buginutnm cuctemy, WO MICTUTb PO3B'A3KM Ta HepiBHiCTb-ymoBy. Ob6paTu
nepeTBOPEHHSA Ta TON 3 NOro BUNAAKIB, kM Mae Micue. HaTucHyTn kHonky BukoHatw.

MatemaTtnyHe nosicHeHHA: [lpy po3B'A3aHHi pauioHanbHUX piBHAHb Tpeba nepeBipuTh, Ym
3a0BOJIbHAKTL OTPUMaHiI PO3B'A3KM YMOBI-HEPIBHOCTI, SiIka O3Ha4dae, WO 3HAaMEHHMK Apoby He
OopiBHIOE HyIto. Ti po3B'A3KM, siKi NTEPETBOPIOITL 3HAMEHHUK Ha HyIb, Tpeba BnganuTu.

7.2.7.5 KBagpaTHi piBHAAHHA (knac : 8)
7.2.7.5.1 NMepeTBOpeHHA: Po3B 'A3aTn HaMnNpocTilwe KBaapaTHe pPiBHAHHA (knac: 8-9)
TekeT: PO3B s)keMO HannpocTile KkBaapaTHe PiBHAHHS:

Ak ue 3pobuTn: Buginutn piBHsHHA. O6paTn nepeTBOpeHHs. HaTucHy T KHomnky BrukoHatw.
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MaTtemaTuyHe NOACHEHHA: HannpocTile KBagpaTHE PIBHAHHA Mae ABa pPO3B s3KM, SIKWO MOro
npaBa 4acTuHa - gogaTtHe 4uucno. PiBHAHHS Mae e€guMHMIA pPo3B S30K (Hynb), SKLWO KMOro npaea
YacTuHa - Hynb. PiBHAHHA HE Mae po3B A3KiB, AKLLO MOro npaBa YacTuHa - Bid €MHe YnCIO.

7.2.7.5.2 NepeTBOpeHHA: OGYMCNNTM AUCKPUMIHAHT KBagpaTHOro piBHAHHA (knac: 8-9)
TekeT: O6UMCNMMO ONCKPUMIHAHT KBA4paTHOrO PiBHSAHHSA
Ak ue 3pobutun: Buginutun pisHaHHA. O6paTn nepeTBOpeHHsA. HaTucHyTn KHonKy BukoHaTw.

MaTtemaTnyHe nosicHeHHA: [na Toro, wWo6 po3B'si3aTM KBagpaTHE PIiBHSAHHA METOAOM
ANCKPUMiIHaHTY, Tpeba o64yuMcnuMTM 3Ha4YeHHs BUpasy, SKUA Ha3MBAETLCA OUCKPUMIHAHTOM
PIBHSIHHA. 3anexHo Bi4 3HaKy AUCKPUMIHAHTY PiBHAHHA Mae abo ABa pi3Hi po3B a3ku, abo oauH
po3B 130K, abo He Ma€e po3B A3KIB.

7.2.7.5.3 TlepeTBOpeHHA: Po3B s13aTn KBagpaTHe PiBHAHHA MEeTOAOM AUCKPUMIHAHTY. (Knac:
8-9)

TekcT: Bu3HaumBLUM 3HAK ONCKPUMIHAHTY, 3HANOEMO KifbKiCTb KOPEHIB PIBHAHHA Ta 3anuemo
BiANOBIAHY (POpMyny NOro KOpeHiB:

Ak ue 3pobutun: Buginutn cuctemy, sKka MNOEAHYE PIBHSAHHA Ta pPiBHICTb-BU3HAYEHHS
anckpumiHaHTy. O6patn nepeTBopeHHs. OOpaT BMNAOOK, BU3HAYEHWMA 3HAKOM AUCKPUMIHAHTY.
HaTtucHyTtn kHonky BukoHaTw.

MaTemaTU4He NOSAACHEHHA: AKLWO ANCKPUMIHAHT KBaApaTHOro PiBHAHHSA AOAATHWUI, PIBHAHHA Mae
OBa PI3HUX KOPEeHi. FAKLWO ANCKPUMIHAHT KBagpaTHOro PiBHSHHS AOPIBHIOE HyMO, PIBHAHHA Mae
€OMHUIN KOPiHb. AKLWO ANCKPUMIHAHT KBaApaTHOrO PiBHAHHS Big EMHUN, PIBHAHHA HE Ma€ KOPEHIB.

7.2.7.5.4 TNepeTBOpEHHA: 3acTocyBaTu Teopemy Bieta (knac: 8-9)
TekcT: 3acTocyemo Teopemy BieTa:

Ak ue 3pobutu: [na Toro, wob 3actocysatn npamy Teopemy Bieta, Tpeba Buginntn piBHAHHSA,
obpaTtu fgito Ta HAaTUCHYTU KHOMKY BukoHaTtn. Ons Toro, wob 3actocyBatv obepHeHy Teopemy
BieTa, Tpeba Bnaginutn cuctemy piBHoCcTen, obpaTu Oito Ha HAaTUCHYTU KHOMKY BukoHaTtw.

MaTtemaTnyHe nosicHeHHA: [lpsma Teopema Bieta: Cymy Ta [oOyTOK KOpPEHIiB KBagpaTHOro
PIBHAHHSA MOXHa 06YMCNUTK, 3HaKOUM Moro KoediuieHTn, 3a HaBegeHumn copmynamm. ObepHeHa
Teopema Bieta: KoediuieHTn 3BegeHOro KBagpaTtHOro pPiBHAHHS MOXHa OOYMCINTK, 3HAKOYM CyMy
Ta gobyToK MOro KOpeHiB, 3a HaBegeHMIU hopMynamu.

7.2.7.6 PiBHAAHHA 3 paguKanamu (knac : 8)

7.2.7.6.1 MNepeTBOpeHHA: Po3B 'A3aTn HaMnpocTiwe piBHAHHA 3 pagukanom (knac: 8-9)
TekcT: PO3B s)keMO HannNpocCTile PIBHSAHHA 3 paguKanoMm:

Ak ue 3pobutun: Buginutun pisHaHHA. O6paTn nepeTBOpeHHSA. HaTucHyTn KHonKy BukoHaTw.

MaTtemaTuyHe NOSICHEHHA: HannpocTiwe pagukanbHe PIiBHAHHA Mae €OUHUIA PO3B 30K, AKLLO
Moro npaea YacTuHa - gogatHe Yncno abo Hynb. PiBHAHHA He Mae po3B A3KiB, SIKLIO MOro npasa
YyacTuHa - Big EMHE 4ncno.

7.2.7.6.2 NepeTBOpeHHA: Po3B 'A3aTn piBHAHHA CTaHAAPTHOro BMAY 3 paauMkanamu. (knac: 9)
TekeT: PO3B SkeMO paguKanbHe piBHSAHHA CTaH4apTHOro BUay:

Ak ue 3poouTn: Buginutn piBHsHHA. O6paTn nepeTBOpeHHs. HaTucHy T KHomnKy BrukoHatw.
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MaTemaTU4yHe NOSICHEHHA: PiBHSHHS, B AKOMY fliBa Ta npaBa 4YacTUHM € KBagpaTHUMMU KOPEHSMMN
(pagukanamm), MOXXHa NEPETBOPUTM Ha 3MillaHy cuCcTeMY (PiBHSAHHSI Ta HEPIBHICTL), SKi BiNlbHi Bif
pagukanis. PiBHAHHS, B AKOMy fiBa 4YacTuUHa € KBagpaTHUM KOpPEHeM, MOXHa MepeTBOpUTU Ha
3MiwaHy cucteMy (PIiBHSIHHA Ta HepiBHICTb), sIki BiNbHI Big pagukaniB. HepiBHiCTb cuctemun
BM3Ha4ae obnacTb AONYCTUMUX PO3B A3KIB PIBHAHHS 3 KBaApaTHUMU KOPEHAMU.

7.2.7.7 NpepctaBneHHA po3B'A3KiB piBHAHbL (Knac : 8)

7.2.7.7.1 MepeTBOpEHHA: 3anMcaTu PO3B’'A30K PiBHAHHA Y BUINAAI CUCTEMU HaUMNpPOCTIIMX
PiBHAHb 3 HYyMepoBaHMMU 3MiHHUMMU (knac: 8-9)

TekcT: 3anuwemo po3B'A30K PIBHAHHA Yy BUMMs4i CUCTEMW  HAWMNPOCTIWUX PiBHAHb 3
HyMepoBaHUMMU 3MiHHUMMU:

Ak ue 3pobuTn: Buainutn CykynHiCTb po3B'A3KiB piBHSAHHA. OBpaty nepeTBOpeHHsa. HaTucHyTn
KHomMKy BukoHatw.

MaTtemaTU4He MOSAACHEHHS: FKLWO PO3B'A30K PIBHAHHA MpeacTaBneHun y BUrnagi CyKymnHOCTI
HaMNPOCTILWMX PIBHAHb, MOro MOXHa MNepeTBOPUTM Yy CUCTeEMy, "MepeHymepoBaBLUN” 3MiHHY B
Pi3HNX PIBHAHHAX CYKYNMHOCTI.

7.2.7.7.2 NepeTBOpeHHA: Buginutn goaaTtHi po3B'A3Kku pPiBHAHHA (knac: 8-9)
TekcT: Buainumo gogatHi po3B'si3kn PiBHAHHSA:

Ak ue 3pobuTtu: Buainutn cuctemy abo CyKynmHICTb PO3B'A3KIB PIBHAHSA. HaTUCHYTU KHOMKY
BukonaTn.

MaTtemaTnyHe nosicHeHHA: B npuknagHux 3agadax, ki 3BOOATbLCA O PO3B'A3aHHSA PiBHSHb,
yacTo Tpeba BMAINMTU AOAATHUI KOPiHb PIBHAHHA Ta BMITYYMTW iHWI KOpPEeHi. 3ayBaXxunmo, Lo Take
NepeTBOPEHHS HE € PIBHOCUMbHUM.

7.2.8 HepiBHocCTi (knac : 9)

7.2.8.1 JloriyHi 3Ha4YeHHS YMCNOBUX HepiBHOCTeN (Knac : 9)

7.2.8.1.1 MNepeTBOpeHHA: OGUMCNINTM 3HAYEHHSA YNCNOBOI HepiBHOCTI (knac: 9)
TekeT: O6YNCNMMO 3HAYEHHS YNCITOBOT HEPIBHOCTI

Ak ue 3pobutu: Buginutm umcnoBy HepiBHiCTb. OBpaTn nepeTBOpPeHHA. HaTUCHYTU KHOMKy
BukoHatn.

MaTtemaTnyHe NOACHEHHSA: YncrnoBi HEPIBHOCTI MOXYTb OyTK abo BipHUMMK, ab0 HEBIpHUMU. AKLLO
4YMCROBa HEPIBHICTb BipHa, KaxyTb, WO BOHA MNpuUMAMaE noriyHe 3HadeHHsa True (icTuHa). AKwo
4YMCNOBa HEPIBHICTb HEBiIpHA, KaXyTb, WO BOHA MPUAMAE NOriyHe 3Ha4veHHs False (XMOHICTb).
3HaNTN noriYHe 3HAYEeHHSI YUCIIOBOI HEPIBHOCTI MOXHA, OOYMCAMBLUM Pi3HICTb MK NiBOK Ta
NPaBolo YaCTUHaMM HEPIBHOCTI Ta BU3HAUYMBLUW 3HAK L€l pi3HML.

7.2.8.2 OcHOBHI BnacTuBOCTi HepiBHocTeu (knac : 9)
7.2.8.2.1 MNMepeTBOpeHHA: [lonaTtn BMpa3 o 060x YacTUH HepiBHOCTI (knac: 9)
TekcT: [Jo 060X YaCTUH HEPIBHOCTI 40OaMO BMpas:

Ak ue 3poobutu: Buginutn HepiBHicTb. OGpaTn nepeTBopeHHsA. HaTtucHytn kHonky BukoHaTtu. Y
BiKHi, LLO BiOKPUETLCS, BBECTM BUpa3-404aHOK. HaTUCHYTK KHOMKY BukoHaTtu.
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MaTtemaTnyHe nosicHeHHsA: [1o 060X 4YacTUH HEPIBHOCTI MOXHa godaTtu Oyab-skuin Bupas abo
yucno. B pesynbTaTi OTPUMaAEMO PIBHOCUIBbHY HEPIBHICTb. [1epeTBOPEeHHA MOXHa BUMKOHYBATW 3i
cTpornmmn abo HECTPOrMMM HEPIBHOCTSIMMU.

7.2.8.2.2 MNepeTBOpeHHA: lNepeHecTn AO0JaHOK B iHWY YacTUHY HepiBHOCTI (knac: 9)
TekcT: [NepeHeceMo JO4AHOK B iHLIY YACTUHY HEPIBHOCTI 3 MPOTUNEXHUM 3HAKOM.

Ak ue 3pobuTtu: lepeTarHyTv MULLKOKW BUOpaHWA O0OAHOK Ha 3HAK HEpiBHOCTI abo B iHWy
YacTMHY PIBHOCTI Ha OAVWH i3 3HaKiB AodaHkiB Ta Bignyctutu. A6o: Buainutn HepiBHicTb. ObpaTn
nepeTBOpeHHs. HaTucHytn kHonky BukoHaTu. Y npaBy 4acTuHY HepiBHOCTI Oyge nepeHeceHo
nepLwnin 3 gogaHkiB NiBoi YaCTUHW HEPIBHOCTI.

MaTtemaTnyHe NOSICHEHHA: 3 OyOb-sIKOM YaCTUHW HEPIBHOCTI OOAAHOK MOXHAa MNEepeHecTu Oo
iHLIOT YacTMHMW, 3MIHMBLUM MOr0 3HAK Ha NPOTUNEXHWA. B pesynbTaTi OTPUMAEMO PiBHOCUIBbHY
HepiBHICTb.[lepeTBOPEHHSI MOXHa BUKOHYBATK 3i CTpOrMMn abo HECTPOrMMU HEPIBHOCTAMM.

7.2.8.2.3 MNepeTBOpeHHA: NOMHOXWUTK HEPIBHICTb Ha YKucno (knac: 9)
TekcT: [TOMHOXMMO 0BMABI YAaCTUHM HEPIBHICTI HA YMCNo:

Ak ue 3pobuTn: Buainutn HepiBHicTb. O6paTn nepeTBopeHHsi. HaTtucHyTn kHonky BukoHatn. Y
BiKHi, LLIO BiAKPUETLCS, BBECTU YNCNO-MHOXHUK. HaTUCHYTM KHOMKY BukoHaTtw.

MaTtemaTnyHe nosicHeHHs: O6uaBi YaCTMHM HEPIBHOCTI MOXXHa MOMHOXUTU Ha gogaTtHe uucro. B
pe3ynbTaTi OTPMMAEMO PIBHOCUITbHY HEpiBHICTb. OOMABI YaCTMHU HEPIBHOCTI MOXHa MOMHOXMUTU
Ha Big €EMHE 4MCNO Ta 3MIHUTM 3HAK HEPIBHOCTI Ha NpoTunexHun. B pesynbTaTi oTpMmaemo
PIBHOCWIbHY HepiBHICTb. [lepeTBOpPeHHS MOXHa BWKOHyBaTW 3i CTporumMum abo HeCcTpornmmu
HepiBHOCTAMN.

7.2.8.2.4 MNMepeTBOpeHHA: TOMiHATK MicLusAMKM YacTUHM HepiBHOCTI (knac: 9)
TekcT: [TOMiHAEMO MiCLUAMM YACTUHW HEPIBHOCTI
Ak ue 3pobutun: Buainutn HepiBHicTb. ObpaTn nepeTBoOpeHHsI. HaTUCHYTM KHOMKY BrkoHaTw.

MaTtemaTU4He MOSAACHEHHSA: YaCTUHU HEepPIiBHOCTI MOXHa MOMIHATM MiCUSAMW Ta 3MIHUTU 3HaK
HepiBHOCTI Ha NpoTUNeXHUn. B pesynbTaTti OTPMMAEMO PIBHOCUIBbHY HepPIBHICTb. [lepeTBOpeHHS
MOXHa BMKOHYBaTW 3i CTPOrMMU abo HECTPOrMMMN HEPIBHOCTSMM.

7.2.8.3 Po3B'sizaHHsA HepiBHOCTeN (knac : 9)

7.2.8.3.1 MNMepeTBOpeHHA: Po3B'A3aTu NiHiMHY HepiBHICTb. (knac: 9)

TekcT: Po3B'sbkeMO NiHiNHY HEPIBHICTb.

Ak ue 3pobuTtn: Buginutn HepiBHicTb. O6paTn nepeTBopeHHs. HaTucHyTK KHomnky BukoHaTtw.

MaTtemaTnyHe nosicHeHHA: [nsa Toro, Wo6 po3B'A3aTu NiHIMHY HepiBHICTb, Tpeba noginuTu
obuagi ii YacTUHM Ha KoeilieHNT nNpu HeBigoOMOMY. AKWO uen koediuieHT € Big'eMHUM, Tpeba
3MIHUTW 3HaK HEPIBHOCTI HA NPOTUNEXHUN.

7.2.8.3.2 MNepeTBOpeHHA: CKnacTu piBHAHHSA, BianoBiaHe HepiBHOCTI. (knac: 9)
TekcT: Cknagemo piBHSAHHS, BiANOBigHE HEPIBHOCTI.
Ak e 3pobuTtn: Buginutn HepiBHicTb. O6paTtn gito. HatucHyT KHonky BrukoHatw.

MatemaTtuyHe nosicHeHHs: [Inga Toro, Wwob po3s'a3aTn kKBagpaTUyHy HepiBHICTb, Tpeba cnovatky
CKnacTu BignoeigHe kBagpaTHe piBHSIHHSA. [MoTiM Tpeba oBuncnnT MOro OUCKPUMIHaAHT Ta 3HaUTU
MNOro KOPeHi, SKLWO BOHUW iCHYIOTb.
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7.2.8.3.3 lNepeTBOpeHHA: O6paTn bopmMyny po3B'sa3aHHA KBaApaTU4HOI HepPiBHOCTI. (knac: 9)

TekcT: AHanisyroun BigNOBIOHUIA KBagpaTHUW TpuuneH, obepemo noTpibHWMA BapiaHT dopmynu
pO3B'A3aHHs KBagpaTUYHOT HEPIBHOCTI.

Ak uye 3pobuTu: [ns Toro, wob 3acTtocyBaTu Le NepeTBOPEHHs], crovaTky Tpeba 3HaMTN KOpeHi
Bi4MOBIAHOrO KBagpaTHOro PiBHAHHSA. Buginutn cuctemy, dka o6'egHye HepiBHICTL Ta dhopmyny
KOpeHiB piBHsIHHA. O6paTh NOTPiGHUI BapiaHT NnepeTBopeHHs. HaTtucHyTn kHonky BukoHaTu.

MaTtemaTnuyHe nosicHeHHs: [loTpiOHY dopMyny po3B'A3aHHS KBaOpaTUMYHOI HepiBHOCTI Tpeba
BU3HAYUTK, aHani3youm 3HaKM HEPIBHOCTI, ANCKPUMIHAHTY Ta CTapLUoro KoeiuieHTy BianoBigHOro
KBagpaTHOro TpuyneHa.

7.2.8.3.4 MNepeTBOpeHHA: Po3B'A3aTn HaMNPOCTiWYy NiHiMHY HepiBHiCTb (knac: 9)

TekcT: PO3B'S)KEMO HaWMpoOCTiWwy MiHIMHY HEPiBHICTb, 3anucasBln BiANOBIAb Yy BUMA4i
HeOoBMEXEHOro YMCIIOBOrO MPOMIXKY .

Ak ue 3pobuTtn: Buginutn HepiBHicTb. OOpaTn nepeTBopeHHs. HaTucHyTK KHomnky BukoHaTtw.

MaTtemaTuyHe nOsICHEeHHA: PoO3B'A30K HAMNPOCTIWOI MiHIMHOI HEpPIBHOCTI NpeacTaBnsalTb
HeOoOMEXEHMM YNCIOBUM NMPOMIDKKOM

7.2.8.3.5 MNepeTBOpeHHA: 306pa3nTn YNCNOBUI NMPOMIXKOK Ha YNCNOBIN oci (knac: 9)
TekcT: 306pasrMMo YMCNIOBUI MPOMIXKOK HA YMCMOBIN OCi
Ak ue 3pooéuTu: Buginutn dpopmyny. Obpatn nepeTBopeHHs. HUTUCHYTM KHONKy BukoHaTw.

MaTtemaTnyHe NOACHEHHA: YMCNOBI MPOMIKKM - PO3B'A3KM PiBHSHb, HEpPIBHOCTENW abo cCUCTEM
HepiBHOCTEN Bif OOHIET 3MIHHOT MOXXHA 300Pa3nTU Ha YNCIIOBIV OCi K rpadpivHy inncTpaLito.

7.2.8.4 NepeTBOpeHHA anrebpaiyHnX HepiBHOcTen (knac : 9)

7.2.8.4.1 MepeTBOpeHHA: NepeTBOPUTU HEPIBHICTb - AOBYTOK (knac: 9)

TekcT: [NepeTBOPMMO HEPIBHICTb 3 4OOYTKOM B MiBill YAaCTUHI HA CYKYMHICTb CUCTEM HEPIBHOCTEN.
Ak e 3pobuTtn: Buginutn HepiBHicTb. O6paTn nepeTBopeHHs. HaTucHyTn kHomnky BukoHaTtw.

MaTemaTnyHe NosiCHeHHA: HepiBHICTb, Ska MICTUTbL JOOYTOK BMPaA3iB B MiBill YACTMHI Ta HOMNb B
npaBil 4acTUHi, MOXHa nNEepeTBOPUTU Ha CYKYMHICTb CUCTEM HepiBHOCTen. Lle possonsie
pPO3B A3aTU L0 HEPIBHICTb METOOOM NepebnpaHHs BapiaHTiB.

7.2.8.4.2 TNepeTBOpeHHA: lNepeTBOPUTU HEpPIiBHICTb - YacTKy (knac: 9)
TeKcT: NepeTBOPMMO HEPIBHICTb 3 HACTKOK B MBI YACTUHI Ha CYKYMHICTb CUCTEM HEPIBHOCTEN.
Ak ue 3pobuTtn: Buginutn HepiBHicTb. O6paTn nepeTBopeHHs. HaTucHyTn KHomnky BukoHaTtw.

MaTemaTnyHe NOSACHEHHA: HepiBHICTb, sIka MICTUTb YacTKy BMpasiB B NiBi YacTMHI Ta HOMb B
npaBil 4acTUHi, MOXHa NEepeTBOPUTU Ha CYKYMHICTb CUCTEM HepiBHOCTen. Lle possonsie
pO3B A3aTh L0 HEPIBHICTb MeTO4OM nepebnpaHHs BapiaHTiB.

7.2.8.4.3 MNMepeTBOpeHHA: NepeTBOPUTU HEPIBHICTb 3i cTeneHsaAMuU (knac: 9)
TekcT: CNpOCTMMO HEPIBHICTL, YaCTUHU SIKOi € CTENEHSIMM.

Ak ue 3pobuTtn: Buginutn HepiBHicTb. O6paTn nepeTBopeHHs. HaTncHyTn KHoMnKy BukoHaTtw.
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MaTtemaTuyHe NOAACHEeHHA: HepiBHICTb, AKa MICTUTb OAHAKOBI CTEMEHI BMpasiB B NiBiN Ta npasii
YacTUHax, MoxHa cnpocTutu. MNpu UbOMy, SKWO LA CTeneHb - MapHe 4Yucno, niBy Ta npaBy
YacTMHM MOXHa CNpPOCTM OO0 KBagpaTiB, a AKWO UA CTeneHb - HenapHe 4ucro, niBy Ta npasy
YaCTUH MOXHa CrpOCTM OO OCHOB. HepiBHICTb 3 KBagpaToOM Y MiBi YacTUHI Ta Hynem y npasin
YaCTUHI MOXXHa CMPOCTUTU, 3BISIbHUBLUUCK Bif KBagparty.

7.2.8.4.4 TNepeTBOpeHHA: NepeTBOPUTU HepIiBHICTL 3 paguKkanom (knac: 9)
TekcT: NepeTBOPMMO HEPIBHICTb, 3BifIbHMBLUUCH Bif pagukany B MiBil YaCTUHI
Ak ue 3pobuTtn: Buginutn HepiBHicTb. O6paTn nepeTBopeHHs. HaTnucHyTn KHomnky BukoHatw.

MaTemaTu4yHe NOSICHEHHA: HepiBHICTb, NiBa YacTMHa SKOT € pagukanom, MOXHa NepeTBoOpUTU Ha
cuctemy abo Ha CYKYMHICTb HepiBHOCTEW. Lle nepeTBOPeHHA HasMBalOTb 3BiNTbHEHHSAM Bif
pagukany.

7.2.8.4.5 MNMepeTBOpeHHA: NepeTBOPUTU HepiBHICTL 3 Moaynem (knac: 9)
TekcT: NepeTBOPUTU HEPIBHICTb, 3BINLHUBLLUCH Bid MOAYNSA B MBI YaCTUHI.
Ak e 3pobuTtn: Buginutn HepiBHicTb. OBpaTn nepeTBopeHHs. HaTUCHYTK KHOMKY BukoHaTtw.

MaTtemaTuyHe NOsICHEHHs: HepiBHICTb, NiBa YacTMHa 9KOI € MoayneM, MOXHa NepeTBOpPUTU Ha
cuctemy abo Ha CyKynHICTb HEPIBHOCTEN. Lle nepeTBOPEHHS Ha3MBalOTb 3BiNTbHEHHAM Bif Mogyns.

7.2.9 Po3B'si3aHHA cuctem (knac : 7)

7.2.9.1 Anre6pai4yHi nepeTBOPEHHA CUCTEM PiBHSAHBL (Knac : 7)

7.2.9.1.1 NepeTBOopeHHA: MHOXeHHSA PiBHAHHA Ha uucno (knac: 7-9)

TekcT: [TOMHOXMMO OfHE 3 PiBHAHb HA YMCNO, SKe HEe AOPIBHIOE HYNO. OTpMMaEMO:

AK ue 3podbuTU: BUZinuTn piBHAHHSA, KNauHYBLUM MULLKOIO Ha MOro 3HaKy piBHOCTI. Bubpatu gito.
BBectu uncrno. HatucHy M KHomky BukoHaTu.

MaTemaTuyHe NOACHEHHA: AKWO MOMHOXUTU 0OMABI YaCTMHM OOHOrO 3 PIiBHSAHb CUCTEMW Ha
4YnCno, OTPMMAEMO CUCTEMY, PIBHOCUIBHY BUXIgHIN. Lle nepeTBOpEeHHsSI BUKOHYETLCA Had OOHUM 3

piBHAHb cucteMn. ToOMy MOro MOXXHa 3HarTK B po3aini "MNepeTBoOpeHHs piBHOCTER" AoBiAHMKA.

7.2.9.1.2 lNepeTBOpeHHA: EneMeHTapHe nepeTBOpPEeHHA PiBHAHHSA (knac: 7-9)
TekeT: [TOMHOXMMO OfHE 3 PiBHAHb Ha YMCNO i CKNagemMo 3 Apyrum piBHAHHAM. OTpUMaemo:

Ak ue 3pobuTU: Buginutn piBHSIHHA, Ake MNOTPIOHO MOMHOXMWTM Ha 4ucno. HaTUCHYTU KHOMKy
BukoHaTtn. BBectn uucno. Buginutu piBHsIHHSA, 3 SkMM MOTPIGHO cKMacTu neplue pPiBHAHHS.
HaTtucHyTtun kHonky BukoHaTw.

MaTtemaTuyHe NOsICHEeHHA: AKLO0 A0 OOHOro 3 PiBHAHb CUCTEMW A0AaTM iHLWE, MOMHOXMBLUW MOro
nonepeaHb0 Ha 4MCro, BiAMIHHE Big Hyns, a MOTIM NiACTaBUTM pe3ynbTaT 3aMmiCTb MepLUoro
PiBHSHHS, OTPUMAEMO CUCTEMY, PIBHOCUNBbHY BUXigHIN. Lle nepeTBOpeHHs HasuBaloTb
erneMeHTapHUM NepeTBOPEHHSIM CUCTEMMU PiBHSAHb.

7.2.9.1.3 MNepeTBOpeHHA: BukntoyeHHA 3MiHHOI (knac: 7-9)
TekcT: BUKkrntounmo 3MiHHY 3 piBHSAHHA. OTprMaemo:

Ak ue 3pobuTun: MNepeTArHyTM MULLKOIO 3MiHHY ANS BUKIIOYEHHS] 3 O4HOMO PiBHSIHHA B iHLWE - Ha
MiCLLe BXOAXKEHHS L€l 3MIHHOI i BignyCTUTN KHOMKY MULLIKK.
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MaTtemaTU4yHe NOSACHEHHA: AKWO ofHe 3 pPiBHAHb CUCTEMU PO3B'A3aHE BIQHOCHO OAHIEl 3i
3MIHHUX, L0 3MIHHY MOXHa BUKIMIOYUTU 3 iHLLIOMO PIiBHSAHHSA, NiACTaBMBLUM B Lie PIBHHAHHS BUpas -
3HaYeHHS L€l 3MiHHOI.

7.2.9.1.4 MNepeTBOpeHHA: [lofgaBaHHA piBHAHb (knac: 7-9)
TekcT: Jogamo niBi i npaBi YacTUHM piBHAHL. OTPMMaeMO:

AK ue 3pobuTU: Y3ABLINCA 3a 3HAK PIBHOCTI OAHOrO 3 PiBHSAHb, MULLKOK MEPEeTArHyTM MOro Ha
Apyre piBHSHHS | BignycTUTH.

MaTtemaTuyHe NOSICHEHHA: HAKWO [ogaTty niBi Ta npasi YaCcTUHU OBOX PIiBHAHb CUCTEMW i
NigCTaBUTU OTPUMAHE PIBHSHHSA 3aMiCTb O4HOrO 3 LMX PiBHSAHb, OTPUMAEMO CUCTEMY, PIBHOCUITbHY
BUXigHin. Lle nepeTBOpeHHs Ha3MBaoTb A04aBaHHAM PIBHSAHD.

7.2.9.2 JloriyHi nepeTBOpPEHHA cuctem (knac : 7)
7.2.9.2.1 MNepeTBOpeHHA: BnaaneHHA ogHOro 3 ogHaKoBUX PiBHAHb (knac: 7)
TekcT: Bunydnmo 3 cuctemm ogHe 3 ABOX O4HAKOBUX PiBHSAHb. OTpUMaemo:

Ak ue 3pobuTn: BUainuTu piBHAHHS ANA BUNYYEHHS, KNauHYBLUM MULLKOK Ha MOro 3Haky piBHOCTI.
O6patu gjto i HATUCHYTK KHOMNKY BukoHaTw.

MaTtemMaTuyHe NOSICHEHHA: AKWO 3 CUCTEMW BUMYYUTU OAHE 3 [BOX OAHAKOBMX PIiBHSHb, B
pesynbTaTi OTPMMAEMO PIBHOCUIBHY CUCTEMY ab0 PIBHAHHSA, PiBHOCUIbHE BUXIOHIA CUCTEMI.

7.2.9.2.2 MNepeTBOpeHHA: Po3rnag okpemux BunagkiB (knac: 8-9)
TekcT: [NepeTBOPUMO CUCTEMY AN PO3rNAAY OKPEMUX BUNAKIB
Ak ue 3pobutun: Buginutm cuctemy. O6paTtn nepeTBopeHHs. HaTucHyTn kHonky BukoHaTw.

MaTtemaTU4He NOSICHEHHA: AKWO OAHMM 3 YSIEHIB CUCTEMU € CYKYMHICTb, TaKky CUCTEMY MOXHa
nepeTBOpUTM OO BMAY, B SKOMY 3pYYHO poO3rnsgatv OKpemi BapiaHTW (BUMNAAKM), BU3HAYEHI
YneHamu Uiei CyKynHOCTI.

7.2.9.3 Po3B'sizaHHsA cuctemM HepiBHOcTeM (knac : 9)
7.2.9.3.1 MepeTBOpeEeHHA: CNPOCTUTU CUCTEMY HaMNPOCTILLNX HepiBHOCTeN (knac: 9)
TekcT: CNpOCTMMO CUCTEMY HANMNPOCTILLMX HEPIBHOCTEN

Ak ue 3pobuTtn: Buginutn Ogi HepIiBHOCTI 3 cucTemn, obpaTn NEpPeTBOPEHHS i HATUCHYTU KHOMKY
BukoHaTtn.

MaTtemaTnyHe NosiCHeHHs: CucTeMy OQHOTUMHUX HAWNPOCTILLMX HEPIBHOCTEN MOXHA CNPOCTUTMU,
3BIBLWUM [0 OAHiei HepiBHOCTI. Cuctema HaWNpPoCTIlUMX HepiBHOCTEW MOxe OyTu HEBiIpHOM
(MpoTupiyHolO), TOBTO He MaTuM po3B'askiB. Cuctema HepiBHOCTEN MOXe OyTuU PiBHOCUMBHOM
PiBHOCTI.

7.2.9.3.2 MNepeTBOpeHHA: Po3B'A3aTM cucTteMy HaMNpoCTiWMX NiHINHUX HepiBHOCTeW. (knac:
9)

TeKcT: PO3B'SbXEMO CUCTEMY HAMWMPOCTIWMX JiHIMHUX HepiBHOCTEW, 3anucasBlin BignoBigb Yy
BUMMSAI YNCNOBOIO NPOMIXKKY.

Ak e 3pobutu: Buginutn cuctemy. Obpatn nepeTBopeHHs. HaTncHyTu kHonky BukoHaTw.

MaTtemaTnyHe nOAACHEHHA: Po3B'd30K CUCTEMU  HAWMPOCTIWMX  NIHIMHUX  HepiBHOCTEN
NpeacTaBnslnTb YACAOBUM NPOMIKKOM. KiHeLb YMCAOBOro MPOMIXKKY HaneXmnTb LibOMY MPOMIKKY,
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SKWO BignoBigHa HepiBHICTb - HecTpora. HaBnaku, KiHeUb YMCIIOBOro MPOMDKKY HEe HaneXuTb
LLbOMY NPOMIXKY, SIKLLO BignoBigHa HEPIBHICTb - CTpora.

7.2.9.3.3 TlepeTBOopeHHs: CnpocTUTM cucTeMy (CYKYMNHiCTb), OAWH 3 u4reHIiB SIKOI Mae
BU3Ha4yeHe NnoriyHe 3Ha4eHHA. (knac: 9)

TekcT: CnNpocTMMO cuctemy (CyKynHICTb), OAWNH 3 YNEHIB KOl Ma€ BU3HA4YeHe MoriYHe 3HaYEeHHs.
OTtpumaemo:

Ak ue 3pobuTn: Buginutn cuctemy abo CykynHiCTb, OOUH 3 YNEHIB SIKOI Mae BM3HAYEHE NOriYHe
3HaYeHHS.

MatemMaTuyHe NOAAICHEeHHA: AKWO B pe3ynbTaTi NepeTBOPEHb CUCTEMU abo CyKynHOCTi B OQHOMY
3 BUNagKiB OTPUMAHO HEPIBHICTb (PIiBHICTb) 3 BU3HAYEHUM FOTYHMM 3HAYEHHAM, TOOTO BipHY abo
HEBIPHY HEPIBHICTb (PIBHICTb), TaKy cCUCTEMY (CYKYMHIiCTb) MOXHa CnpocTuTu. HepiBHicTb abo
PIiBHICTb, K& Ma€ BM3HA4YeHe MOoriYHe 3Ha4yeHHs, iHoAi 3anuncytoTb Y opMi "HeBigOMe HanexuTb
MOPOXHi MHOXMHI" abo "HeBiQOMe HaneXuTb MHOXWHI OiINCHUX Ymucen”, BUKOPUCTOBYHOUM 3HaK
HanNeXHOoCTi.

7.2.9.3.4 NepeTBOpeHHSA: 3HAUTU NepeTuH (06'eaHaHHS) YMCNOBUX NPOMIXKIB. (knac: 9)
TekcT: 3Hangemo nepeTuH (06'eaHaHHS) YACTTIOBUX MPOMIDKKOB - MPaBUX YACTUH YJIEHIB CUCTEMM:

Ak ue 3pobuTn: Buginutn cuctemy abo CyKymnHICTb, YneHM SIKOi MatoTb B4 "HEBIAOME HaNeXuTb
4YMCNOBOMY NMPOMIXKKY". HaTUCHYTU KHONKY BukoHaTw.

MaTtemaTUyHe NOSAACHEHHA: [1pn pPO3B'A3aHHI CUCTEM HEPIBHOCTEW, SKLLIO PO3B'A3KM OKPEMUX
BUNAAKIB NpeacTaBneHi y BUIMMsAi 4YMCOBMX NPOMIKKIB, Tpeba 3HaxoauTu nepeTuH abo
00'egHaHHA YMcnoBMX NPOMIKKIB. B pesynbTaTti nepeTvHy 4McrnoBmx MPOMIKKOB OTpMmaemo abo
YNCNOBMMA MNPOMIDKOK, abo nycTy MHOXWHY. B pesynbtati ob'egHaHHA 4YMCNOBUX MPOMIDKKOB
oTpMMaeMo abo YMCNOBMIN NPOMIDKOK, ab0 YMCNOBY MHOXMHY, sika CKNadaeTbCs 3 OBOX YMCMOBUX
NPOMIXKKOB.

7.2.10 Mporpecii (knac : 9)
7.2.10.1 ApncpmeTnyHa nporpecis (knac : 9)

7.2.10.1.1 MepeTBOpeHHA: 3acTtocyBatu ¢hopmMyny n-oro 4rieHa apudpmMeTU4HOI nporpecii
(knac: 9)

TekcT: 3acTocyemo hopmyny n-oro YrieHa apnmMeTUYHOI nNporpecii

Ak ue 3pobuTu: Buainutn 3miHHy-4neH nporpecii. Obpatn nepeTBOpeHHsA. HaTUCHYTU KHOMKy
BukoHatn.

MatemMaTuyHe NOAACHEHHA: N-UI YneH apuPMETUYHOI NPOrpecii MoXXHa 0BYUCIIUTK 3a NepLUMM i
YrEHOM Ta PIi3HICTIO.

7.2.10.1.1 MNMepeTBOpeHHA: 3acTocyBaTtu hopmyny cymu apudmeTudHoI nporpecii. (knac: 9)
TekcT: 3acTtocyemo hopmyny cymum apudMeTUYHOI nporpecii

Ak ue 3pobuTn: Buainutn 3miHHy-cymy nporpecii. O6patn nepeTBOpeHHsI. HaTUCHYTM KHOMKY
BukoHaTn.

MaTtemaTtuyHe nosicHeHHs: CymMy n uneHiB apudMeTUYHOI nporpecii MoxHa ob4mcnmutn abo 3a
nepLUMMm ii YrieHOM Ta pisHicTio, abo 3a nepwnm Ta N-UM YNeHaMmMu.
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7.2.10.2 N'eomeTpuyHa nporpecisa (knac : 9)

7.2.10.2.1 MNepeTBOpeHHsA: 3acTtocyBatn ¢hopmyny N-Ooro u4reHa reomMeTpuuYHoOi nporpecii
(knac: 9)

TekcT: 3acTocyemMo hopmyny N-oro YrieHa reoMmeTpUYHOI MPOrpecii.

Ak ue 3pobuTu: Buainutn 3miHHy-uneH nporpecii. Obpatn nepeTBOpeHHsA. HaTUCHYTU KHOMKY
BukoHatn.

MaTemaTnyHe NOACHEHHA: N-MIA YIIEH FTEOMETPUYHOI NPOrpecii MoXXHa 0BYMCNUTKU 3a NepLumm i
YrIeHOM Ta 3HAMEHHUKOM.

7.2.10.2.2 MNMepeTBOpeHHA: 3acTocyBaTtu hopmyny CyMmu reoMeTpUYHoOI nporpecii (knac: 9)
TekcT: 3acTocyemo hopmysy CyMmnm reoMeTpUYHOI Nporpecii.

Ak ue 3pobuTu: Buainutn 3miHHy-cymy nporpecii. O6patn nepeTBOpeHHs. HaTUCHYTU KHOMKY
BukoHaTn.

MaTtemaTnyHe nosicHeHHA: CyMy n U4neHiB reoMeTpu4HOI MNporpecii MoxHa obuucnutn 3a
nepwumMm il 4neHoM Ta 3HaMeHHUKOM. CyMy HECKIHYEHHOI reoMeTpUYHOI MpPOrpecii MoXxHa
obuncnuTK, AKWOo abconTHa BENMYMHA 3HAMEHHMKA MEHLLA 3a OAMHULIO, 3a NEepLUMM ii YeHOM
Ta 3HAMEHHMKOM.

7.2.11 NpadcpiuHi nobyayBaHHsA (knac : 7)

7.2.11.1 NpadcpiuHi nobyayBaHHsA (knac : 7)

7.2.11.1.1 MNMepeTBOpeHHA: NpoBecTn npsaAmMy Yepe3 ABi TOUKU (knac: 7-9)
TekcT: Yepes ABi TOUKM NpoBeaeEMO NpsaMy.

Ak ye 3pobuTtn: Buginutn nocnigosHo Asi Toukn. Bubpatu gito. Beectn iM's npamoi. HaTtucHytu
KHomMKy BukoHaTw.

MaTemaTU4He NOSACHEHHS: Yepe3 AOBi Pi3Hi TOYKM MOWMHN MOXHA MPOBECTU MpPsiMY, MPUTOMY
TifTbKN OOHY.

7.2.11.1.2 NepeTBOpeHHA: 3HANTU TOUKY NepeTUHy nNpamMux (knac: 7-9)
TekcT: 3HangemMo TOUKY NepeTUHy NPSIMUX.

Ak ue 3pobutu: Buginutm muwkowo Asi npami. Bubpatm gio. HatucHytu kHomky BukoHaTtw.
Beectu im'a Toukn. HaTnucHy M kKHoNKy BukoHaTw.

MaTtemaTuyHe NOSACHEeHHA: [Bi pi3Hi nNpsaAMi, siki He € napanesibHUMKN, NepPeTUHaKTLCSA B OOHIN
Toyui. Akwo npsami, nobygoBaHi 3a PIBHAHHAMW CUCTEMU MiHIMHMX PIBHSHb, NEPETMHAKTLCA B
OAHIM TouUi, UA cUCTeEMa Mae €OMHNIA PO3B'A30K. Llei po3B'si30K BU3HAYaETLCA KOOpAWHaATaMu
TOYKN NEPETUHY NPAMMUX.

7.2.11.2 AHani3s rpadiyHMx nobyayBaHb (Knac : 7)
7.2.11.2.1 MNepeTBopeHHA: MpAmi napanenbHi (knac: 7-9)
TekcT: MNpami napanenbHi

Ak ue 3pobuTn: Bubpatu aito. HatucHyTn kHonky BukoHaTu.

MaTtemaTnyHe NoACHeHHA: [NpsaMi Ha3MBaOTLCA NapanefbHUMM, SKLWO BOHN HE NMEPETUHATLCS.
Akwo npsimi, nobygoBaHi 3a PIBHAHHSAMW CUCTEMM JiHIMHUX pPiBHAHb, MNapanenbHi, cuctema
PiBHSHb HE Ma€e PO3B'A3KIB.
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7.2.11.2.2 NMepeTBOpeHHA: Mpami cniBnagaroTb (knac: 7-9)
TekcT: MNpami cniBnagatoTb
Ak ue 3pobuTn: BubpaTu gito. HatncHytn kHonky BukoHaTtu.

MaTtemaTnyHe nosicHeHHA: [IBi Npsami, noGygoBaHi 3a Touykamm abo 3a pPiBHAHHAMMW LMX NPAMUX,
MOXYTb cniBnactu. Akwo npsami, nNobygoBaHi 3a pPIBHAHHAMM CUCTEMU  MIHIMHUX  PiBHSHD,
cniBnagarwTb, cucteMa mMae 0e3nid po3B's3kiB.

7.2.11.2.3 MNepeTBopeHHA: Npami nepeTnHalOTLCA B OA4HIN Touli (knac: 7-9)
TekcT: 3Hangemo KoopANHATK TOYKMK:

AK ue 3pobuTn: Bnginutn TouKy, KNauHyBLUM HA Hei MuwKol. Bubpatn gito. HaTucHytn kHonky
BukoHaTtn.

MaTtemaTnyHe nosicHeHHA: [1Bi Npsimi, SKi He € napanenbHUMKU, NePeTUHAKTLCA B OOHIA TouLi.
Akwo npsimi, NoGyaoBaHi 3a PIBHAHHAMWM CUCTEMMU MiHIMHUX PIBHAHb, NEPETMHAIOTLCA B OLOHIN
Toyli, UA cuctemMa Mae eavHMn Po3B'dA30K. Llen po3B'A30K BM3HAYaETbCA KoopAMHaTaMu TOYKU
nepeTuHy NPAMmnX.

7.2.11.3 NobyayBaHHA rpadikiB ¢pyHKUin (knac : 7)
7.2.11.3.1 lNMepeTBopeHHA: obGyayBaTH TOUKY 3a il KOOpAUHaTamu (knac: 7-9)
TekcT: 3a koopanHaTamu (X; y) nobyayemo Touky A(X; y)

Ak ue 3pobuTun: Bubpatn gito. Buainutu napy uncen (x; y). Beectn im'a Toukn. HaTUCHYTU KHOMKY
BukoHatn.

MatemaTtuyHe nosicHeHHA: [lapa uvcen (X; y) 3agae Ha [eKapToBiM MIOWMHI TOYKY 3
KoopauHaTamm (X; y)

7.2.11.3.2 MNepeTBOopeHHA: NobyayBaTh npAmMy 3a i piBHAHHAM (knac: 7-9)
TekcT: [Nobyayemo npsmy - rpadik NiHIMHOTO PiBHAHHS.

AK ue 3pobuTU: Buginutn piBHAHHSA, KNaAuLHYBLUM MULLKOK Ha 3HaKy piBHOCTI. Bubpatn pgito.
HaTtucHyTtun kHonky BukoHaTu.

MaTtemaTuyHe nosicHeHHA: [pacikom MiHINHOMO PIBHAHHA 3 ABOMa 3MiHHUMU € npsiMa.

7.2.12 AHani3 po3B'A3kKiB 3agay (knac : 7)

7.2.12.1 'pachiyHMn MeToq pO3B'A3yBaHHA CUCTEM PiBHSAHbL (Knac : 7)
7.2.12.1.1 MNMepeTBOpeHHA: CucTema He Ma€e po3B'A3KiB (knac: 7-9)

TekcT: Cuctema He Ma€ po3B'sA3KIB.

Ak ue 3poobutu: lNpoanHanisyBatn rpacdiyHi nobyayeaHHA. BubpaTtu gito BignoBigHO BapiaHTy
Bignosigi. HaTucHyTM KHornky BukoHaTu.

MaTtemaTnyHe NOACHEHHA: AKWO npsaMi, NoOyooOBaHi 3a PIBHAHHAMM CUCTEMU, MNapanesbHi,
cuctema He Mae po3B'A3KiB.

7.2.12.1.2 MNMepeTBOpeHHsA: Cuctema mae 6e3niy po3B'aA3kiB (knac: 7-9)
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TekcT: Cuctema mae 6e3niy po3B'askis.

Ak ue 3poobutu: lNpoanHanisysatn rpacdivHi nobyayeaHHA. BubpaTtu gito BignoBigHO BapiaHTy
Bignosigi. HaTucHyTM KHomnky BukoHaTu.

MaTemaTuyHe NOSICHEHHA: AKWO npsMi, NobydoBaHi 3a PIBHAHHAMW CUCTEMM, CMiBMagaoThb,
cuctema mae 6e3nid po3B'si3kiB.

7.2.12.1.3 MNepeTBOpeHHA: CucTemMa Mae eAMHUIA PO3B'A30K (Knac: 7-9)
TekcT: Cuctema Ma€e eANHNIA PO3B'SI30K.

Ak ue 3poobutu: lNpoanHanisyBatn rpacdiyHi nobyaysaHHA. BubpaTtu gito BignoBigHO BapiaHTy
Bignosigi. HaTucHyTM KHornky BukoHaTw.

MaTtemaTnyHe NOACHEeHHA: AKWO NpsiMi, NOOygoBaHi 3a PiIBHAHHAMM CUCTEMMU, MEPETMHAOTLCS B
OJHIN TouYLi, cucTemMa Ma€e €ANHUNA PO3B'A30K.

7.2.12.2 3apayi Ha cnpolueHHs (knac : 7)

7.2.12.2.1 MNMepeTBOpeHHA: Bnpas cnpoweHo (knac: 7-9)
TekcT: Bupas npvBefeHo 0O CTaHAapTHOrO BUINSAyY

Ak ue 3podéuTn: BubpaTu gito. HatncHytn kHonky BukoHaTtn.

MaTtemaTuyHe NosiICHEeHHA: CnNpoCcTUTU BUpa3 03Ha4Yae NPMBECTU Or0 4O CTAHAAPTHOrO BUIMSAY.

7.2.12.3 3apayi Ha o6uymcneHHs (knac : 7)

7.2.12.3.1 NMepeTBOpeHHA: 3Ha4YeHHA BMpa3y obuuncneHo (knac: 7-9)
TekcT: 3HayeHHs BUpa3y o64McneHo.

Ak ue 3pobuTn: BubpaTu gito. HatncHytn kHonky BukoHaTtw.

MaTtemaTnyHe nosicHeHHs: O6YMCNIUTK 3HAYEHHSA anredbpaiyHoro Bupasy npy OaHUX 3HAYEHHSX
OesKMUX MOro 3MiHHMX O3Havae NigCTaBUTM aHi 3HA4YeHHS y BMpas, a NoTiM CAPOCTUTU OTPUMaHUin
BUpas.

7.2.12.4 TotoxHocTi (knac : 7)

7.2.12.4.1 MNMepeTBOpeHHA: TOTOXHICTbL AOoBeAeHoO (knac: 7-9)

TekceT: TOTOXHICTL 4OBEOEHO.

Ak e 3podbutu: BubpaTu gito, BignosigHy BapiaHTy BignoBigi. HaTucHyT kHonky BrukoHaTu.

MatemMaTtuyHe nosicHeHHs: PiBHICTb anrebpaidyHux BMpasiB € TOTOXHOW, AKWO PiBHOCUIBHUMM
nepeTBOPEHHAMM MOro MOXHa npuBecTn 4o Burnagy A = A.

7.2.12.4.2 TNepeTBOpeHHA: PIBHICTb He € TOTOXHICTHO (knac: 7-9)
TekcT: PiBHICTb HE € TOTOXHOIO.
Ak e 3pobutn: Bubpatn gito, BignosigHy BapiaHTy BignoBigi. HaTucHyTn kHonky BrukoHaTu.

MaTtemaTnyHe nosicHeHHsA: PiBHiCTb anrebpaiyHuXx BMpasiB HE € TOTOXHO, AKLLO PIBHOCUNBHUMMU
nepeTBopeHHaAMM i MoxHa npuBectn go surmnagy A = 0, ge A npuBegeHe A0 CTaHOAPTHOrO
Burnsay i sigmiHHe Big 0.
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7.2.12.5 JNliHinHi piBHAHHA (Knac : 7)

7.2.12.5.1 MNMepeTBOpeHHA: PIBHAHHA Mae 6e3niy po3B'a3kiB (knac: 7-9)

TekcT: PiBHAHHSA Mae 6e3nid po3B'A3kiB.

Ak ue 3pobuTn: BubpaTu gito, BignosiaHy BapiaHTy Bignosigi. HaTucHyT kHonky BukoHaTu.

MaTtemaTuyHe nosicHeHHA: JliHiHe piBHAHHA 3i 3MiHHOK X Mae ©0esnid po3B'A3KiB, SAKLLO
PiBHOCUNBHUMM NEPETBOPEHHSIMU NOr0 MOXHA NPUBECTM A0 BUMMAAY a = a, TOOTO BipHOi YMCNOBOI
PiBHOCTI.

7.2.12.5.2 MNepeTBOpeHHA: PiBHAHHA Mae eanHUIA PO3B'A30K (knac: 7-9)
TekcT: PiBHSHHA Mae eANHNIA PO3B'A30K.
Ak e 3pobutn: Bubpatu gito, BignosigHy BapiaHTy BignoBigi. HaTucHyTn kHonky BukoHaTu.

MaTtemaTuyHe MNOACHEHHSN: JliHiHe PpIBHAHHA 3i 3MIHHOK X Mae €OWHUA PO3B'A30K, SKLLO
PiBHOCUMBHUMN NEPEeTBOPEHHAMM AOr0 MOXHa NPUBECTN 0 BUMMAQY X = a.

7.2.12.5.3 MNepeTBOpeHHA: PiBHAHHA He mae po3B'A3kiB (knac: 7-9)
TekcT: PiBHSIHHA HEe Ma€e po3B'sA3KiB.
Ak ue 3podbuTn: BubpaTu gito, BignoBigHy BapiaHTy Bignosigi. HaTucHyT kHonky BukoHaTw.

MaTtemaTuyHe nNOSACHEHHA: JliHiNHe pPIBHAHHA 3i 3MIHHOK X He Mae pOo3B'A3KIB, HAKLO
PiBHOCUMBHUMW NEPETBOPEHHAMM Or0 MOXHa NPUBECTU OO HEBIPHOT YNCOBOI PIBHOCTI a = b.

7.2.12.6 Cuctemu niHiMHMX PiBHSAHb (KNac : 7)

7.2.12.6.1 lNMepeTBOpeHHA: CucTemMa Mae eAMHUIA PO3B'A30K (knac: 7-9)

TekcT: Cuctema Ma€e eANHNIA PO3B'S30K.

Ak e 3pobutn: Bubpatn gito, BignosigHy BapiaHTy BignoBigi. HaTucHyTn kHonky BrukoHaTu.

MaTtemaTnyHe nosicHeHHs: CucTema ABOX MiHIMHMX PiBHSAHb 3 ABOMA 3MIHHUMM X | Y Mae €guHUN
PO3B'A30K, SKLLO PIBHOCUITbHUMMW NEepPeTBOPEHHAMMU 1T MOXHa NpMBECTU A0 BUrNAQY X = a, Yy = b.

7.2.12.6.2 lNepeTBOpeHHA: Cuctema He Ma€ po3B'A3KiB (knac: 7-9)
TekeT: Cuctema piBHAHb HE Ma€e PO3B'A3KIB.
Ak ue 3podéuTn: BubpaTu gito, BignosigHy BapiaHTy Bignosigi. HaTucHyT kHonky BrukoHaTuw.

MaTtemaTnyHe nosicHeHHs: Cuctema [BOX MiHIMHUX PiBHSAHb 3 ABOMA 3MIHHUMW X i y HE Mae
PO3B'A3KIB, AKLO PIBHOCUITbBHUMMK MEPETBOPEHHAMU I MOXHa MPMBECTM OO0 TaKOoro BUrMsagy, B
SIKOMY OfHe 3 pPiBHAHb € HEBIPHOI YMCNOBOI PIBHICTIO @ = b.

7.2.12.6.3 lNepeTBOpeHHA: Cuctema mae 6e3niy po3B'askiB (knac: 7-9)
TekcTt: Cuctema mae 6e3niv po3B's3kiB.
Ak ue 3pobuTn: BubpaTu gito, BignoBigHy BapiaHTy Biagnosigi. HaTucHyTn kHonky BukoHaTuw.

MaTtemaTnyHe nosicHeHHA: Cuctema ABOX NiHIMHMUX PiBHAHb 3 ABOMA 3MiHHUMM X | Y Mae 6eaniy
pO3B'A3KiB, AKLO PIBHOCUITbHUMUW NEPETBOPEHHAMM Ti MOXHA NPUBECTU A0 BUMMAAY, B SKOMY ofHEe
3 PiBHSAAHb NEPETBOPUIIOCS Y PIBHICTb @ = a, a Apyre PiBHAHHSA - Y HEMNPOTUPIYHY PIBHICTb.
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7.2.12.7 IHwi 3apgavi (knac : 7)

7.2.12.7.1 MNMepeTBOpeHHA: 3aaady po3B'a3aHo (knac: 7-9)
TekeT: 3agadvy po3B'a3aHo:

Ak ue 3pobuTn: HatncHytn KHoMKy BukoHaTtn.

MaTemaTnyHe NOsICHeHHA: Po3B’A3aHHs 3a4advi MOXHa 3aBepLunTW, HagaBLwn BiANoBigb ,3agavy
po3B’a3aHo”. XKOBTUIN KoNip curHany npasuiibHOCTI O3Havae, Lo NpaBUibHICTL HA4aHO! BiAnoBiaj
aBTOMAaTMYHO He NepeBIPAETLCS.
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7.3 ®yHkKuii MM «[JoBigHUK»
7.3.1 OyHKUia «Pann»

Ons Toro, wo6 3aeepwuntn poboty 3 MM ,[oBigHnK’, Tpeba BMKOHATU KOMaHAy
daliin/euxio abo HaTucHyTW knasii Alt+F4.

7.3.2 ®yHKuia «lpo nporpamy»

Ona Toro, wob oTpumaTn iHOpMaUilo Npo Bepcilo Ta aBTOPIB MPOrpamMHOro
MOAYJIS, HATUCHITb Ha KHOMKy [Ipo npozgpamy. BiokpueTbCcA BIKHO NOBIOOMIIEHHA 3
BKa3aHoto iHbopmaui€eto.
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8. MM «CepepnoBuiye po3B’A3aHHA»

8.1 3aranbHi BigoMocTi

MporpamHuin mogyne ,CepenoBulle po3B’a3aHHA” NPU3HAYeHUN AN NOKPOKOBOro
po3B’d3aHHs anrebpaiyHmx 3agad, Tunun skux npeacraenedi B MM ,3agayHuk’. Kpim 3agav
3apjayHuka, B CepepoBuLli pO3B'A3yBaHHA MOXHAa BWpillyBaTW 3ajadi, ymoBa SKUX
BBOOMTBLCA KOpUCTyBadeM 3 Knasiatypu. Tunu uux 3agad npeacrasfieHi B NiAMEHH0
KOMaHau ronoBHoro MeHwo 3agaya/Hosa 3agava (ams. n. 8.3.2).
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Puc. 8.1 3aransHuin Burnag NM ,Cepenosulle po3s’a3yBaHHA” B peXuMi aBToMmaTtusallii.

Xig po3B’sa3aHHA anrebpaiyHol 3agadvi — Le NOCnigoBHICTb KPOKIB, HA KOXHOMY 3
SKUX 30IMCHIOETLCA NepeTBOpeHHs BMpa3dy. KoxXeH KpoK po3B’'A3aHHSA — L& 3aCToCyBaHHS
OLHOro 3 MOXIMBMX NEePeTBOPEHb A0 anrebpaiyHoro Bupasy, Sk npeacraBnsie po3B’a3y-
BaHy 3agadvy. PesynbTart nepeTBOpeHHA — HOBUM BUpa3. TakMM YMHOM, KOPUCTYBay Mae
3MOry po3B’dA3yBaTu 3a4adi, KPOK 32 KDOKOM BUKOHYHOYI NEPeTBOPEHHHS.

Po3B'a3aHHA 3aga4di MOXe 3[iMCHIOBATUCHA B OOHOMY 3 PEXUMIB, SKi OnMcaHi HUxXYe
-Bn.n. 8.2.1-8.2.3.

Ons Toro, wob noyaTn po3B’A3aHHA 3agadi nicrs Toro, ik yMOBY 3ajadvi BXe
BBEAEHO B none YMoBa 3agadi, NoTpibHO BUKOHATK KomaHay Xid po3g’sa3yeaHHs/[lovamu
abo HaTUCHYTW Ha KHOMKY [Toyamu po38’sa3yeaHHs1 NaHesni iHCTPYMEHTIB.

8.2 Pexxumun po3B’A3yBaHHA
8.2.1 Pexxum aBTOMaTU30BaHOIr0 BUKOHAHHS KPOKY PO3B’AA3aHHSA

Ona Toro, wo6 npautoBaTM B LbOMY PEXMUMIi, NOTPIOHO neped TUM, K po3noyaTu
PO3B’A3aHHS, BUKOHATU KOMaHAy rofloBHOrO MEHH0

3adaya/Pexum po3e’s3ysaHHs/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 3acTtocyBaTM 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.
CepepoBuile po3B’si3aHHS BUKOHYE Lie NepeTBOPEHHS. FAKLWO X NnepeTBOpeHHda, obpaHe
KOpuCTyBa4yeM, 3acTocyBaTW HEMOXIIMBO, CUrHam npaBWUibHOCTI CTae >XOBTUM abo
YEepBOHUM.

Binblw geTtanbHO KOXHY 3 BKa3iBOK KOPUCTYBaya HaBedeHoO Yy posainax Sk ye 3pobumu,
AKi € B KOXHIW 3 AoBigok [loBigHuKa.

8.2.2 PexxnMm nepeBipKU NpaBUNbLHOCTI KPOKY pO3B’'A3aHHA

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

3adayva/Pexum pose’sizysaHHsi/Ilepesipka KPOKY pO38’si3aHHS.

Y UbOMY pexuMi y4YeHb CaMOCTINHO, He KOpPUCTYHuYUCb KoMaHgamu [oBigHuka,
30IMCHIOE TaKi NepeTBOPEHHS BUPaAsiB, SKi B PEXMMi aBTOMaTU30BaHOIO BUKOHAHHA KPOKY
pPO3B’si3aHHS BUKOHYIOTbCSA 3a gornomoroto [osigHuka, a CepenoBuile po3B'sa3aHHA 3agad
nepesipse NpaBUIbHICTb NepPeTBOPEHb, AKi Y4EHb 3aCTOCOBYE.

SLIET

dain Bemsa  lassis 0 postmyneesl et Jonoeora

IS e ) 5

- |

Blwmo peciemye o oS ey Tetomm|cie, 06 mcAmiN DEpmeil| Yucaa | dninnl | Bupazm | Crencs|
2 . Dapasi
1003 -997 Komanpa BukoHamu kpok
; ; | Mepencpmem ]
Foan'sal NepeBipsi€ NPaBUNBHICTb
MNo'sneno ptt;u'u:vuau;n I'IepeTBOpeHHﬂ .-JI | [ |
1003" - 997 ¥
HugoH s0m0 MACTYRHE DEPETROPEHNS
10037 - 097% . 62000
Cpmmacnn k CwrHar npaBWibHOCTI
6-2000 . , . - 3eNeHNi
Cnpasa Big 3Haka piBHOCTI

KOpUCTYBaY 3an1caB NpaBunbHe
NepeTBOPEHHS

CepeposuiLe 3anucano
pesynbTaTt y HOBUN PSOOK

Puc. 8.2 Pexxum nepeBipkn nNpaBuibHOCTI 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 3anncaHo NpaBUiibHO, CUTHaN MpPaBUIbHOCTI, PO3TallOBaHUN Y
niBoMy BepXxHbOMY KyTi nonsi Xi0 po3e’si3aHHs, cTaHe 3eneHnM. CepefoBuLle po3B’si3aHHS
BUKOHAE L NEepeTBOPEHHS, 3anucytoum pesynbTaT SK HOBUWA PSAOK XO4y PO3B’A3aHHSA
3agavi. AKWO X NepeTBOPEHHST 3anncaHo HenpaBWibHO, CUrHam npaBUibHOCTI CTaHe
YEePBOHWUM, | KOPUCTYBAY MOBUHEH MOBTOPUTU KPOK PO3B’SI3aHHS.

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

3ayBaxeHHs. Y pexumi nepeBipKM KPOKY PO3B’si3yBaHHSA MOXHa pO3B’A3yBaTv Nvwle Ti
3agavi, yMOBOI sikux € anrebpaivHi Bupasu. Lle 3agadvi Ha cnpolleHHst BUpasiB, po3knaj
BMPA3iB HA MHOXHWKM i iHWI nodibHi 3agadi. 3agadi Ha po3B’A3aHHA PiBHSAHb Ta CUCTEM
PiBHSHb, HEPIBHOCTEW Ta CUCTEM HEPIBHOCTEN Yy UbOMY pPeXuMi He pOo3B’A3YHTbCH,
OCKISTbKM anropuTM NepeBIPKN NPaBUITbHOCTI KPOKY PO3B’SA3aHHSA pO3paxOoBaHUM nuule Ha
nepesipKy NPaBUNbHOCTI NepeTBOPEHHS BMUPa3iB.

8.2.3 Pexxum 3milmaHumn

Y ubomy pexumi ob'egHaHi MOXMBOCTI OCHOBHUX pexumis n.n. 8.2.1 ta 8.2.2
nepeBipkM NPaBUNBbHOCTI KPOKY pPO3B’AA3aHHA Ta aBTOMAaTM30BAHOIO BUKOHAHHA KPOKY
PO3B’A3aHHSA. Y LbOMY pexumMi MOXHa poO3B’dA3yBaTW 3ajadvi Ha PIBHAHHA Ta cCUCTEMMU
PiBHSIHb, HEPIBHOCTEN Ta CUCTEM HEPIBHOCTEN, NEPEBIPAIYM MNPaBUSbHICTb BUKOHAHHS
nepeTBOpeHb BUpasiB i BUKOHYHOUYM aBTOMATUYHO MEPETBOPEHHA PiBHAHb Ta CUCTEM
PiBHSIHb, HEPIBHOCTEN Ta CUCTEM HEPIBHOCTEN.

Ona Toro, wo6 npautoBaTM B LbOMY PEXWUMI, NOTPIOHO neped TUM, K po3noyaTu
PO3B’A3aHHS, BUKOHATU KOMaHAy rofloBHOrO MEHH0

3adaya/Pexum po3es’sisysaHHs/3miwuaHul
8.3 NoyaToK po3B’A3aHHS
8.3.1 BnGip 3agaui i3 3agayHuka

1. Bigkputn Cepepnosuiie po3B’a3aHHS.

2. Bigkputn 3apadHuk, BUKOHaBWWM KoManay @aln/BidOkpumu 3adadyHuk abo
HaTUCHYBLUW Ha KHOMKY BiOkpumu 3a0a4yHuUK naHesni iHCTPYMEHTIB.

3. 3acobamun 3agayHuka 3HaWTM 3agady, siKy NOoTPiGHO po3B’sa3aTu Ta nepecnaTu ii B
Cepeposuue po3s’a3aHHa auBs. (M .5).

4. B noni YmoBa 3agavi CepenoBuiia po3p’si3aHHs  BigobpaxkaloTbCa HOMep 3aadi
Ta il yMoBa.

5. Ob6patn oavH 3 pexumiB po3B’a3aHHA 3agadi (amB n.8.2). BukoHatn komaHgy Xio
po3e’sa3ysaHHs/[Tovamu abo HAaTUCHYTU Ha KHOMNKY [Toyamu po3e’s3yeaHHs naHeni
iHCTPyMeHTIB. AKwo obpaHa 3agava He € TeKCTOBOK, TOOTO Ans ii po3B’si3aHHS He
notpibHo GyayBatv MatemaTuyHy Mmogenb (cknagatv piBHAHHA abo cuctemy
PiBHSAHbL), B noni Xig po3B’si3aHHs 3’ABUTBLCA NEPLUNA PAOOK XO4Y PO3B’A3aHHS.

6. Akwo obpaHa 3agava notpebye cknagaHHsa mMaTtemMaTUyHOI Mofeni, BiOKPUETbCA
BikHO ,[TobynoBa maTtemaTn4yHol moaeni”
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Moby Q0Ba MATEMATHYHOT MOAER] El

—CKNaAiTe PIEHAHHA 300 CHCTEMY PIEHAHE A0 33434

£ Fieramme ¥ Cuctema RIEHAHE
200x+160y = 14-1000
S5x =3y TUN MaTeMaTU4Hol

mozeni Ao

Cucrema piBHAHb- TEKCTOBOI 3aaaui.

MaTeMaTuyHa MoJesb
[0 TEKCTOBOI 3a7aui.

Knonka CknacTtn — komaHaa KHonka BigkpuBae naHenb KHonka BukoHatut —

CKnafaHHA MaTeMaTUYHol MaTeMaTU4Horo KOMaHaa nepesipku

Mogeni KoM’ TepoM pepakTopa NpaBWbHOCTI
mMaTemaTh4Hoi moaeni.

[ [ o

N/
CKnacTH I MNaHene 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.

2. lpwn BBegeHHI MaTtemaTuUyHOI Moaeni (piBHsAHHA abo cuctema piBHSHL) Tpeba
BpaxyBaTu TWUMN, BW3HAYEHWA 3a [OMOMOIOK BIAMOBIAHMX CeNnekTopiB, SKi
po3TalloBaHi Nig BEPXHbO NNaHKoK BikHa (auB. puc 8.3).

3. HatucHytn kHonky BwukoHatn. HAkwo MatemaTtuyHy Mogenb nodbyaoBaHo
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 MatemaTuyHy MmoAenb nobyaoBaHo
HenpaBWIIbHO, CUrHan nNPaBUITbHOCTI CTaHe 4epBoHMM, | Bam Tpeba 6Gyae
3HaNTU NOMUIIKY B POPMYIOBaHHI MatemMaTU4HOI Moaeni.

4. Axwo Bum He moxeTe abo He OaxaeTe cknagatm MaTtemaTuUdHy MoAenb
CaMOCTINHO, MOXHa cKkopucTaTmucs komaHaot Ckracmu, KHOMKa 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: (CKrageHo
KOMM'IOTEPOM).

8.3.1.2 KomnnekcHi 3agauvi

3agadi po3giny 5.5 sagayHuka ansa X knacy HaB4YaHHA € KoMnnekcHUMKU. KoxHa 3
HUX MICTUTb KiflbKa HaBYanbHUX 3aBAaHb Ha BU3HAYeHHS BNACTUBOCTI (pyHKUil. KoxHe 3
uMx 3aBgaHb notpebye cCBOro po3B’A3aHHA. Po3B’d3aHHA  KOMMMEKCHOI 3agadi
NOYNHAETLCA 3 TOrO, WO Yy CepefoBULLi PO3B'A3aHHSA BIOAKPUBAETLCS cneuiaribHe BIiKHO
(puc. 8.4)
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Po3B'A3YBaHHA 3aa4i ﬂ

— 3aEA3HHA Dopmyna:

" SHaliTH ofnacTe BMEHAYEHHA 3 x2 +2-xx_8 - ﬂl

" 3HalTH NPOMi¥KK 3pOCT aHHA
" SHarTH MPOMiKK CNaaaHHA
' SHaiTH KopeHi

< THAHTH Npoi%Kkk, Ha AKME divHELS
HabvBaE A0A3THIX SHIHEHE

SHAMTH NPOIXEM, Ha AKME DYHELA
HabVEaE Bif'EMHHY 3HaYEHE EigAHIHHMTH MaHene peaakTopa | JACTOCYEATH

Puc. 8.4 BikHO po3B’a3yBaHHA 3afadi Ha BNAcTUBOCTI GOYHKLIN.

KopucTtyBad Moxe no4vatu po3s’sidyBaHHsS 3 OyOb-AKOro 3aBgaHHs, BIgMITUMBLUN Le
3aBAaHHsa y noni 3asgaHb. [ani kopuctyBad mae BBecTu y nosie dopmyna Tton Bupas, 3
aKoro Tpeba noYnHaTU pPOo3B’A3yBaHHS BiAMIYEHOrO 3aBAaHHS | HATUCHYTU KHOMKY
3acmocysamu. Bupas, BBEOEHUN KOPUCTyBayeM, CTaHE MOYATKOM XOAy pPO3B’SA3aHHS.
PosB’asaBwin Ue HaB4YanbHe 3aBOaHHS, KOPUCTyBad Ma€ HagaTtu Bignosidb, BMKOHAaBLUM
Aito aoBigHMka 3adavy po3g’sa3aHo.

Po3B'A3YBaHHA 3aa4i ﬂ
— 3aEA3HHA Dopmyna:
% 34afiTH 0BNaCTE BHSHAHEHHA xe R

" 3HalTH NPOMi¥KK 3pacT aHHA
" SHarTh MPOoMiXKK CNaaaHHAa
' SHaiTH KopeHi

= ST RS HEH HE A R
H B B A D H % SH AR

FHANTH NPoidKH, Ha AKX qryHELIA
HabYEaE Big'EMHMY 3HIYEHE BigmiHHTH MaHens peaakTopa 3ACTOCYEATH

Puc. 8.5 lMNMpoaoBxeHHs1 po3B’si3aHHA 3a4advi: HOBE HaBYaribHE 3aBYaHHS.

Biokpnetbcss Te came BIiKHO, y NOfi 3aBAaHb SIKOrO BUKOHAHE 3aBaaHHA Oyae
Burnagat 3teptum. KopuctyBay mMae noBTOPUTKM Ai N0 popMyBaHHIO yMOBM, 06paBLUn
Ta BIiAMITMBLUM HOBe 3aBAaHHA. Tak Tpeba pobutm go TMX Mip, MOKW YyCi HaB4vasrbHi
3aBAaHHA He ByayTb pPO3B’A3aHi.

BiaMiHNTK BBeOEHHS MOXHA, HATUCHYBLUM KHOMKY BiOmiHUmMu. BiKHO 3akpuETbCA.
3HOBY BIAKPUTN NOro MOXHA, BUKOHABLUK Ait0 3adayy po3e’sizaHo.

3ayBaxeHHs. [1paBuUrbHICTb YMOB [0 HaB4YanbHUX 3aBOaHb, sIKi BBOOAUTb KOPUCTYyBau,
cepenoBuLLEM PO3B’'si3aHHS HE NepeBipPAETLCS.

8.3.2 3apaua kopucTtyBava

1. Bigkpntn Cepenosuile po3B’si3aHHS.

2. BukoHaTn komaHgy ronoBHOro MeHw 3adava/Hoea 3adaya, nepentn B MiOMEHIO
Tunu 3aday4 Ta obpaTn OOMH 3 KiNbKOX TUMIB 3a4ady, YMOBU SKMX MOXHa BBOAUTH 3
knasiatypu. OAnsa VI, VIII knaciB HaB4YaHHA Le 3agadi Ha eupasu, momoxHOCMI,
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pieHsiHHA, cucmemu. Ona IX knacy HaBYaHHSA Le 3agadi Ha eupasu, momoxXHocmi,
PIBHSIHHS, cucmemu Ta HepigHOCMI.

3. Y BiKkHi BBEOEHHSA YMOBW 3ajadi, ke BiAKPUETLCS, BBECTU BMUpa3 3afadi (3acobamm
MaTemMaTU4HOro pefakropa), Bua 3ajadi Ta Homep 3ajadi.

4. [ns Toro, wob ccopmyBaT yMOBY 3agadi B nosi YmMoBa 3agadi, Tpeba HaTUCHYTU
Ha kHonky Tak. [insa Toro, wob BigMiHUTK U0 Aito, Tpeba HAaTUCHYTK Ha KHOMKY Hi.

|3HaﬁTn 3HaHEHHA

5y2 = 2-x-y+x2|

Bup 3apavi

Homep 3agaui

BinmiHa E ﬂ
Bupas 3agavi (DOpMyBaHHﬂI ( _[J
YMOBY 3afaui _J
Hi | MNaHens peaakTopa I

Puc. 8.6 BikHo BBeaeHHS YMOBUM 3aadi KopucTyBaya.

Akwo copmyny ymoBM 3ajadi 3anMcaHO 3 MOPYLUEHHAMM MpaBusl  3anucy
MaTtemMaTUYHUX (POPMYI, Ha eKpaHi 3'ABUTbCA BIKHO MOBILOMISIEHHS:

CepenoBMlLE PO3E ASaHHA

CepeAoBHILE PO3E’A3aHH!

& HeobxigHo BEECTH HOMED Za4adi

5. Ob6patn oamH 3 pexumiB po3B’a3aHHA 3agadi (amB n.8.2). BukoHatn komaHgy Xio
po3e’sa3ysaHHs/[Toyamu abo HAaTUCHYTU Ha KHOMNKY [Toyamu po3e’s3yeaHHs NaHeni
iHCTpyMeHTIB. B noni Xig po3s’si3aaHHA 3'aBUTLCS NepLUNN PSOOK XO4Y PO3B'A3aHHS

8.3.3 lNpopoBXeHHA po3B’A3aHHA 3aAadi 3 3owMTa

Po3B’a3yBaHHA 3agadi, SKy LLe He pO3B’A3aHO MOBHICTIO, ane Xig po3B’si3aHHS SKOI
Oyno 36epexeHo B 30WKNTi, MOXXHO NPOAOBXUTU. [Na 3TOro Luboro noTpibHo:

1. BigkpuTu 30WMT KOMaHOO rONIOBHOIO MeHo @adn/Bidkpumu 3owum abo KHOMKOH
Biokpumu 3owum naHeni iHCTPyMEHTIB.
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2. lMepentn y MM 3owuT, 3HanUTK 3agady, po3B’a3yBaHHS AKOT Tpeba NpoaoBXUTKU Ta
nepecnatu ii B Cepegosuuie po3s’da3aHHa (amB. n. 6.4).

8.3.4 3miHa xony po3B’sAA3aHHA 3apadi

KopuctyBad mae 3amory noBepHyTMca 0o Oyab-sKOro KpoKy pO3B’si3aHHSA Ansi TOro,
Wo6 3MIHUTKU Xig po3B’A3aHHA. [ns UubOoro BiH Mae NPOCTO HATUCHYTM MULLIKOKO Ha TOMY
Kpoui, MoYMHauM 3 AKOro Xi po3B’si3aHHs BiH BUPIWLMB 3MiHUTW. [logBiHa CTpinioyka —
no3Ha4vka akTMBHOIO KpPOKY, Bigobpasntbca 3niBa Big 00paHoOro Kpoky.
[ alolx

Wt Dermay  Jagees 8 PO mREEE  CTpYRRTH  SooHOrS

ColCo ) o 2

Fanaun 1431, £
Pooan e Tl CHETE sy P ML CDCOSSM &0 QAR aHNS: Ofpial | Sucas | Zuiwul | Bupaas | Plonoeri i"‘"'_'w!--l"“‘!
[ 2o 3 Ofpanl
|3+ F = 2 | Clrgaripayennns |
Pasa'snanies =l wr—— ¥
Mauucnn paas unymanum g - Ihﬂ-l e i sRE
Jrocey = -3 S el e )
| B S - 2 e T
Mownnmmn oBWanl vacrusm plonoctl ss secao, (pesamn! = >
f-5{2xep) - 15 AzBe A
AR D
Mepervopins aags s, Orpadacns:
[-Fax=17? AsBe-ed o coF
s e =L 1
Thiiaiasn afHARE Hactuin pIERET lNo3Hayka aKTMBHOrO KPOKY. S
= KopucTyBau mMag 3mMory aMiHUTH Xig
| B+ S = 2 PO3B’AI3aHHS, NOYMHAKYM 3 LibOr0 Treey e =0
Nenwnammn oEnaol vacrann plenocr sa secas. Grpewan:| - KDOKY. c-B
AER SN, ¢ = B4 O
4 i
-3-'1'-' S-_‘l" - 2 |h-ull|lhdw-:'rrnn :l - -

C A" s O~ d = O
rlg®®_ pg*e_ 4% g*

£ gZmel  pZmsl 4 n

e L L

Pwuc. 8.7 No3Hayka akTMBHOIO KPOKY pO3B’si3aHHA 3aaaui.

AKWO KOpUCTYBay 3aCTOCYHE NEPETBOPEHHA 40 aKTMBHOIO BUpasy, BiAKPUETLCS BIKHO
Aianory

Cepe A0BMLLE POZE AZ3H |

¥Ci HACTYMHI NepeTEOpEHHA
By 4w Th Zaryinedi. Moo oEMHTH?

KopuctyBad mMae nigTBepauMTy CBOE pPilLEHHS NMPO 3MiHY Xo4y po3B’si3aHHs abo
BIOMIHUTWN NOro, HATUCHYBLUW Ha BiANOBIAHY KHOMKY.

8.4 3aKiH4eHHs1 po3B’A3aHHA 3agadvi

1. PosB’i3aHHA 3ajadi 3akiH4eHO, SKWO KOpUCTyBay MpaBWUiIbHO BWKOHaB Aito
Bionosiob (ovB po3gin Bignosigi doBigHuka). AKWwo Xig po3B’a3aHHA Takoi 3agadi
3annMcaHo B 30LWWWUTI, MOro BXE HEMOXIIMBO MNPOAOBXUTM i TOMY HEMOXIMBO
nepecnatn B CepenosuLle po3B’a3aHHs 3agau.

2. {kwo pose’a3aHHs 3agadi Tpeba nepepsatu, KopucTyBad moxe 3bepertu xig i
pPO3B’A3aHHsA B 30WWuNTI. [Na uboro NOTpPibHO BUMKOHATU KOMaHAy rOfIOBHOrO MEHH
®@alin/36epeamu B 30WKNTI aboO HAaTUCHYTU Ha KHONKy 36epeamu 6 3owumi naHeni
IHCTPYMEHTIB. BigKpneTbCs BIKHO gianory, y SKoMy KOPUCTyBay MOXe:

e 00paTtn ogHy 3 TeMm, siKi BXe iCHy0Tb B 30T, aB0 BBECTM B MOSi TEMU HOBY TEMY;
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e o0b6paTn Homep abo Ha3By OAHOrO 3 YPOKIB, SKi BXe iCHYOTb B 30wnTi, abo BBECTU B
noni HoMepy ypoKy HOMEpP HOBOIO YPOKY.

3. llicns BBeAeHHs HOBOI TemMu Ta/abo ypoKy MNOTPIGHO HATUCHYTU Ha KHOIMKY
36epeemu. 3apadvy byae 36epexeHo 3a 4aHOK TEMOK Ta YPOKOM.

None Temn

Tema ! I PiBHAHHA

WK ! ||

| 30EpErTH I Bi AMIHHTH

lNone Ha3Bu abo
HOMepa YPOKY

Puc. 8.8 [lianorose BikHO BUOOpY/BBEAEHHSA TEMU | HOMEPA YPOKY.
8.4.1 O6mexeHHA Ha Ha3BU TeM Ta Ha3BM abo HoOMepU YpPOKiB.

HasBu Tem Ta Ha3Bu abo HOMepW YPOKIB MOXXHa BBOAUTW 3 KnasiaTypwu. [pu ubomy
He MOXHa BMKOPWUCTOBYBaTW Taki cumBonu: @, <, >, 7, /, |, *, “. Ui cumBonu 3abnokosaHi
nig Yac BBedeHHs. KpiMm TOro, HasBu He MOXYTb MOYMHATUCA 3 CUMBOMY nNpobiny Ta
3aKiH4yBaTUCA UMM CUMBOSIOM. Taki Has3BuM He CnNpuMMalroTbCa SK npaBuribHi. CnmBon
nNpobiny MoXxHa BMKOPUCTOBYBaTU BCEPEANHI HA3BMW.

JoBXnHa HasBu, sKa BBOAUTbCA, MOXe OyTu poBinbHow. OpgHak MU He
peKoOMEeHAYEMO BMKOPUCTOBYBaTU AyXe AO0Bri Ha3BW, OCKINbKM BOHW OyayTb 3aBaxatwu
HOpManbHOMY CNPUAHHIO 3MiCTy Bawuoro sowwmTa.

8.5 PyHkuii MM «CepepoBulle po3B A3aHHA»
8.5.1 ®yHKuia «Dann»

Komangu uiei rpynun komaHg onncaHo B n.n. 8.1 — 8.4
8.5.2 dyHKuia «Burnag»

Komanga AsmomamuyHa rpoKpymka YCTaHOBMNIOE PEXUM, Npu skomy y noni Xio
po38’a3aHHS BigoOpaxaeTbCsl oikCoBaHa, yCTaHOBMIEHA KOPUCTYyBa4yeM 3a A0MNOMOror
NMosIoCN  MPOKPYTKM, KINbKICTb KPOKIB  pO3B’si3aHHA. KOXHUA  HOBWU  KPOK  iHiLitOE
aBTOMaTU4YHY BepTUKanbHYy MPOKPYTKY MO, AKa 3CyBa€ Xid PO3B’SiI3aHHA Ha OAMH KPOK
BBEPX, MPUXOBYIOUYM BEPXHIN 3 KPOKIB PO3B’sI3aHHA 3a BEPXHIO KPOMKY MONS.

Komanpa lNaHernb pedakmopa BiOKpMBaE NaHeNb MaTeMaTUYHOIO peaakropa.

Komanpga [oeidHuk Bigkpuae [oBigHuK. B pexumi lNepesipka KpOKy po3e’si3aHHS
HoBigHnk MoxHa 3akpuTu. Lle cnpoctntb 3aranbHui Burnsg okHa CepepoBuiia
pPO3B’A3aHHS.

KomaHnpga lonosHa naHesnb BigkpyBae (rONoBHY) naHenb iHCTpymeHTiB. KomaHau
uiel naHeni gyonoTb Ti KOMaHAN MEHI0, AKi HaNBINbL YacTo BUKOHYHOTbCA. Lli KomaHam
onucaHi y posginax 8.1 — 8.4.

KomaHnpa BikHO epadpikie BiokpuBae BIikHO epacpikig, sike 3'sIBASETbCA Y HWKHIN
yacTuHi nonst Xi0 pose’s3aHHs. Lle BikHO BigoOpaxkae rpadiku npsamumx, siki KopuctyBau
Oyaye, po3B’aA3yun CUCTEMU NIHINHUX PIBHAHb rpadivyHUM MeToLOM.

KomaHnga Yucrnoea sick BigkpuBae BIKHO BigoOpaXkeHHsa 4McrnoBoi oci. Ha yncnosin
oci kopuctyBay |X Kkracy HaBYaHHA MOXe, BWKOPUCTOBYKOYM BIAMOBIAHY KOMaHAOy
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AoBigHWKa, NnobyayBaT OeKinbka YMCNOBUX MPOMIXKKOB, SKi iNTIOCTPYIOTb PO3B’3aHHA 3agavi
Ha HepiBHOCTI Ta CUCTEMWN HEPIBHOCTEN.

CepEAoBMme pO3B'A3aHHA =1
®ain BurnAa  Jaaava KA posE'AsYEAHHA  IHCTPYMEHTH  Jonomors
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Puc. 8.9 Kpoku po3B’sizaHHs cuctemu niHinHUX HePIBHOCTEM Ta iX intcTpais Ha YNCNoBIK
OCi.

KomaHga Budanumu nobydysaHHsi Buaansie Bci nobyayBaHHSA Ha YMCMOBIN OCi.

8.5.3 dyHKuia «3agavar
Komangu uiei rpynun komaHg onncaHo B n.n. 8.1 — 8.4
8.5.4 dyHKuia «Xig po3B’A3yBaHHA»

KomaHnga BukoHamu Kpok nepeBipsie NPaBWUIIbHICTb KPOKY PO3B’SI3aHHSA Y PeXUMI
nepesipkn abo y 3millaHOMYy PeXMMi Ta BUKOHYE NOro, KO BiH NPaBUIbHUNA.

3a 3aMOBYaHHAM Yy 3MiLlaHOMY peXuMi KopucTyBad npautoe 3 [JoBiAHUKOM TakK, K i
B PEeXMMi aBTOMaTU30BAHOIO BUKOHAHHSA KPOKY PO3B's3aHHsA. KomaHoa BukoHamu KpokK
camMoCmilHO Yy UbOMY pexuMi [O3BOMSE KOPUCTYBayy BWUKOHATU KPOK pPO3B’A3aHHSA
CaMOCTINHO.

Komanpga [llpodosxumu BnBoauTb y none Xi0 po3g’s3aHHS Yy SIKOCTI HACTYMHOro
KPOKY pO3B’A3aHHS BMpa3 - YMOBY 3ajadi. BuKoHaBLUM U0 KOMaHAYy, KOpUCyBay MOXe,
Hanpuknag, abo pos3s’a3aTn Ty camy 3agady iHWUM MeTogoMm, abo BMKOHATU nepeBipKy
NpaBuUNbHOCTI OTPMMAaHOI BI4MNOBIAI, NiACTaBUBLUM 3HAWAEHI 3HAYEHHS Y PIBHSAHHSA-YMOBY
3agaui.

8.5.5 DyHKUifa «IHCTPYMEHTU»

OyHKUiO  IHCTPYMEHTU” npu3HadYeHO Ans  BIiOAKPUTTS  NPOrpaMHMX  MoAynis
PosBs’asysay Ta ['padiku.
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Ons toro, wob Bigkputn MM Po3B’sisyBay, HAaTUCHITb Ha KHOMKYy Po3g’sa3yeay. B
oKkpemoMmy BikHi BigkpneTbcsa MM Po3s’sasysau.

Ons Toro, wob BigkpuTtn MM padiki, HATUCHITE Ha KHOMNKY pagiku. B okpemomy
BikHi BigkpueTbes MM Mpadikn.

8.5.6 dyHkKuia «lpo nporpamy»

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

8.6 PoboTa 3 noBigHUKOM

3aknagkv posginis [losigHuka
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Puc. 8.10 3aranbHun Burnag i enemeHTn iHTepdency [osigHuka y BikHi CepegoBuia
pPO3B’A3aHHS.

[oBigHMK MICTUTL OO0BIAKM NPO BCi NEPETBOPEHHS, SKIi KOPUCTYBay MOXE BUKOHATW,
pPO3B’A3ylouM 3aJady B pexummax aBToMaTu3auil KPoKy po3B’A3aHHA Ta 3miwaHomy. B
peXnMi nepeBipkM KPOKY PO3B’si3aHHA KOpPUCTyBay Mae 3MOry OoTpumyBaTu OOBIOKM MPO
nepeTBOPEHHSA, 3HANLLOBLUM BigNOBIAHY AOBIAKY Ta YMTaKOUM ii.

8.6.1 3micT poBigHMKa

Bci goBigku y goBigHuKy 3rpynoBaHo 3a Posginamu Tta nigposginamu. 3mict [JoBigHuka
npeacTaBneHo y nN. 7.2 faHoi iIHCTPYKLi.

8.6.2 AKTMBHE KOpMUCTYBaHHSA AOBIAHUKOM

[na Toro, wob ckopucTaTMCa KOHKPETHOK O0BiAgKoto, Tpeba BMAinuTM TOW nigsmpas,
AKNMN NOTPiGHO nepeTBopuTU. Lle mMoxHa 3pobuTtn 3acobamm mMatemMaTU4yHOro peaakTopy
(aws. n. 11 gaHoi IHCTPYKUii PegaryBaHHs maTeMaTu4HUX BUpasiB).
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Buginuewn nigBmnpas, KopucTyBad HaTUCKAe Ha rnpaBy KHOMKY MULIKW. BugineHunn
nigBupas qikCcyeTbCs, B B MOMi OOBigHMKA BigKpMBaETbCA po3adin gosigHuka O6paHi, B
SIKOMY CrpynoBaHO [OBIAKAM Ha BCi NEpPeTBOPEHHs, $Ki B NPUHLMMI MOXyTb OyTu
3acTocoBaHi Ao gaHoro Bupasy. 3mict po3aginy O6paHi 3anexuTb Big Tuny 3agadvi Ta
rMaBHOro 3Haka onepauii BugineHoro nigsupasy. lNpuknag gopmyBaHHsa po3ainy ObpaHi
nokasaHo Ha puc. 8.11.
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Puc 8.11 Poagin O6paHi [JosigHuka, cchopmoBaHuii 3a BUAINEHNUM NigBMpasom (a - b)z.

Y HannpocTilwoMy BMNaAKy, KoM HISKOT 4oA4aTKOBOI iHpopMaLil ANa BUKOHAHHSA Aii no
NepeTBOPEHHIO HE NOTPIOHO, KOPUCTYBAY 3HAXOAMTbL BI4MOBIAHY AOBIAKY Ta HATUCKae Ha
kHonky BukoHaTn. HAkwo obpaHe NepeTBOPEHHSs MOXHa 3acTtocyBaTW, CUrHan
NpaBuIbHOCTI, PO3TalloBaHWA y NiBOMY BEPXHbOMY KyTi nonsd Xid po3B’dA3aHHsA, CTae
3eneHuMm. CepefoBulle BUKOHYE Lie MepeTBOPeHHs. AKWO X nepeTBOpeHHs, obpaHe
KOpuUCTyBa4yeM, 3aCTOCyBaT HEMOXINBO, CUrHam nNpaBUNbHOCTI CTaE XXOBTUM.

Heski nepeTBopeHHst NOTPebyoThb Big KOpUCTyBada 4OAATKOBOI iHGhopMauii y BUrnsAi
Bupasy. Hanpuknag, nepeTBopeHHA Po3knactn Ha MHOXHWUKM po3ainy Yucna, nigpo3ainy
MepeTBOpPEHHSA Yncen notpebye BBEAEHHA MHOXHUKIB.

JonaTKoBWA BUpas 1'
BEEAITE ADAATKOEHA EHPE3
EiamiHTH | MaHene peAakTopa I

Puc 8.12. BikHO BBegeHHA [oAaTKOBOI iIHGhopMaLii y Burnagi supasy.
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[nsa Taknx nepeTBOpeHb HAaTUCKAHHA Ha KHOMKY BukoHamu BioKpUBa€E BIKHO BBELAEHHS
AonaTkoBOl iHGopMauil, y SKOMY KOPUCTyBad Mae€ 3a [JONOMOrow MaTeMaTU4HOro
pefaktopa BBECTM HeOOXiaHWM BMpas i HATUCHYTU Ha KHOMKY BuKOHamu LbOro BiKHa.
CepepoBuLle po3B’A3aHHA NepeBIpsSE NPaBUITbHICTL NEPETBOPEHHS, 3acBITOE BiaNoOBIA-
HUM KONbOPOM CUrHasn NpPaBUbHOCTI.
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Puc 8.13. Pesynbtat nepeTBOPEHHSA NepEBIPEHO.
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9. MM «Po3B’A3yBay»

9.1 3aranbHi BigoMocTi

MporpamHMii  MOAyNb NPU3HAYeHO Ans po3B’a3aHHA (TOGTO HagaHHs  Bignosigen)
HaCTYNHUX TMNIB 3agau:

9.1.1 VIl knac HaBYaHHSA

- po3B’A3aTu MiHiNHE PIBHAHHS;

- CMpPOCTUTM Uinun anrebpaidHni Bupas;

- 3HaWTW 3HA4YeHHSA uinoro anrebpaiyHoro BMpasy npu AaHux 3HaYeHHAX 3MIHHUX;
- NepeBipUTUN TOTOXHICTb Linoi anrebpaivyHoi piBHOCTI;

- po3B'A3aTun cUCTEMY JiHIMHUX PIBHSAHb.

9.1.2 VIl knac HaBYaHHSA

- 3agadi VII knacy HaB4YaHHS;

- 064YNCNINTM 3HAYEHHS YNCITOBOrO BMpa3y 3 KBagpaTHUMU KOPEHSAMU;
- po3B’A3aTu KBagpaTHe PiBHAHHS;

- po3B’sA3aTW pauioHaribHe PiBHSAHHS;

- -po3B’sizaTv cuctemy anredbpaivyHux piBHSAHb BU3HAYEHOrO TUMy.

9.1.3 IX knac HaBYaHHA

- 3agadi VII-IX knacy HaB4aHHS;

- po3B’A3aT MiHINHY HEPIBHICTb;

- po3B’A3aTu KBagpaTU4HY HEPIBHICTb;

- po3B’dA3aTu pauioHarnbHy HEpPIBHICTb;

- po3B’A3aTV HEPIBHICTb 3 KBAAPATHUM KOPEHEM BU3HAYEHOro TUMy;
- po3B’A3aTy cUCTeMY NiHIMHUX HEPIBHOCTEN.

[deTanbHiwe TvNM uux 3agad Ta crnocobu ixX po3B’sa3aHHA  OyayTb PO3rMSAHYTI Y
AoBigkax, HaBegeHux y . 9.2.

3anyck Mmoayns 34iNCHIOETLCS 3 TONIOBHOT CTOPIHKM

MoTpibHO HaTMCHYTK niBOIO
KNaBiLLet0 MULLI Ha IKOHKY

MporpamHo-meToguunmi komnnexc Tepm VI
' Kanbkynatopa

MIATPHMKN NPAKTHYHOT HOBYANLHOT _
marematnuHoi gisnbkocri. Bepeia 2.0, peni

Dosp' mayean

Puc. 9.1 3anyck nporpamHoro moaynsa Po3s’asyBay

[MporpaMHMA MOAYMb Ma€ HACTYMHY CTPYKTYpPY: FOSIOBHE MEHI0, BIKHO BigoGpakeHHS
rpacpikiB, cnncok nobyaoBaHb, pegaktop hopmyr, AOBIOHUK.
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Puc. 9.2 OcHoBHi enemeHTH iHTepdency MM Po3g’asysav.

Wlo6 3anucatn ymoBy 3agadi, HeobxigHO B noni ymoBu Habpatm HeobxigHy
dopmyny, KOPUCTYHOUMUCH KNagiaTypol Ta MaHenn MaTemMaTU4yHOro peaaktopy. AKLio
yMOBa nonepeaHbo Gyna ckoninoaHa Ao 6ydepy obmiHy, TO HeObXigHO BMOpaATU MYHKT
MeHIo ,,BcTaBuTtn ymoBy” abo ckopuctatmuca rapsadmmm knasiwamm Ctrl+V.

9.2 loBiaHUK Po3B’sisyBava

JosigHuk MM Po3B’asyBady npusHadeHo Ana Bubopy Tuny 3agadi, sky HeobxigHo
po3B’a3aTu. Tunu 3agady, 9Kki MOXXHa po3B’sA3yBaTy, 3anexaTb Bif Knacy HaBYaHHS.

9.2.1 PiBHAHHSA (knac: 7)
9.2.1.1 NepeTBOpeHHA: Po3B'A3aTu niHiMHe piBHAHHSA (knac: 7-9)

Ak ue 3pobuTu: Lla KomaHOa O03BOMSAE po3B'A3aTy NiHIMHE PIBHAHHA 3 OAHIE0 3MIHHOKW Ta
ymcnosuMn koediutieHTamun. KoeqilieHTU PiBHAHHA MOXYTb MICTUTW KBagpaTHi KopeHi. [ns Toro,
Wwob po3B'a3atu piBHSHHSA, NOTPIOHO BBECTU MOro B NOMi YMOBA i HATUCHYTU KHOMKY BukoHatu. Y
noni Bignoeiab BigobpasnTbes BiaNoBiab.

9.2.1.2 NepeTBOpeHHA: Po3B ' A3aTn KBagpaTHe piBHAHHA (knac: 8-9)

Ak ue 3pobutu: Lla komMaHoa [O03BoOnsie po3B'si3aTU KBaZpaTHE PIiBHSAHHA 3 palioHanbHUMN
koedpinyieHTamun. Onsa Toro, wob po3B'A3aTy piBHSIHHSA, NOTPIOHO BBECTM MOro B nosii YMoBa |
HaTUCHYTK KHONKy BukoHaTw. Y noni Bignosigb Bigo6pasntbes BigNoBigb.

9.2.1.3 NepeTBOpeHHA: Po3B 'A3aTn pauioHanbHe piBHAHHA (knac: 8-9)

Ak ue 3pobutu: Lls komaHga [oO3BOMsie po3B'A3aTU AesKi TUMM  pauioHanbHUX PIiBHSHb 3
pauioHanbHUMK KoediuieHTamun. Po3B'a3aHHA 34iMCHIOETLCA METOAOM 3BEAEHHSA OO0 KBagpaTHOro
abo niHinHoro piBHAHHA. [1na Toro, wob po3B's3aTi PiBHSAHHA, NOTPIOHO BBECTM Oro B Noni YmMoBa
i HAaTMCHYTK KHoMKy BukoHatu. Y noni Bignoeigb BigoGpasuTtbes Bignosiab.

9.2.1.4 NepeTtBOpeHHA: PO3B 'A3aTK pPiBHAHHA 3 KBagpaTHUMUN KOpeHAMM (knac: 8-9)

Ak ue 3pob6buTu: Lls komaHga [O03BONse po3B'A3aTM OesKi TUNM pPiBHAHb 3 pauioHanbHUMMK
KoedpiuieHTamm, WO MICTATb 3MiHHY Mig 3HaKoM KopeHs (ippauioHanbHi piBHAHHSA). Po3B's3aHHSA
30IACHIOETLCA METOOOM 3BedeHHs OO0 KBaapaTHOro abo NiHIMHOro piBHAHHA. [Onsa Toro, Lwwob
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PO3B'A3aTh PIBHSIHHSA, NOTPIOHO BBECTM MOro B MO YMOBA i HATUCHYTM KHOMKY BukoHaTu. Y noni
Bignosigb BigobpasnTtbca BignoBiab.

9.2.2 Bupasu (knac: 7)
9.2.2.1 NepeTBOpeHHA: CnpocTuTn BUpas (knac: 7-9)

Ak ue 3pobuTu: Lis komaHaoa ooO3BONSIE CNPOCTUTM AaHMIA Linuin Bupas, TobTo npeacraBuTh NOro
y cTaHgapTHomy Burnagi. Y noni YmMoBa BBECTU daHuin BUpa3. HaTUCHyTU KHOMNKy BukoHaTu. Y
noni Bignosigb Bigobpa3anTbCca Bupas, PIBHOCUNbHWA OaHOMY, ane npeacTtaBfeHun y
cTaHgapTHOMY BUMSAi.

9.2.2.2 NepeTBOpEHHA: 3HAUTU 3HAYEHHA BUpa3y Npu AaHNX 3HAYEHHAX 3MiHHUX (knac: 7-9)

Ak ue 3pobuTK: Lia komaHaa 4O3BONSIE 06UNCIIUTM 3HAYEHHSA 4aHOro Linoro BMpasy npu 3agaHux
3HaYEHHSAX yCix abo AesKkMx 3MiHHMUX. Y noni YMoBa BBECTM AaHMIN BUPa3, a NoTiM 3 HOBOro psaaKa -
PIBHOCTi, sIKi 3apaloTb 3HayeHHs 3MiHHMX. HaTucHytTM kHomky BukoHaTtu. Y noni Bignosigb
BifoOpasnTbCs WyKaHe 3Ha4YeHHS BUpa3sy, NpeacTaBrieHe y CTaHAapTHOMY BUMMSA4I.

9.2.2.3 NepeTBOpEHHA: CNPOCTUTM YNCNOBUI BMpa3 3 KBagpaTHUMU KopeHaMU (knac: 8-9)

Ak ue 3pobuTtun: Lia komaHga [O3BONSE OOUMCANTU 3HAYEHHST YNCITOBOrO BMPA3y, SKUA MICTUTb
KBagpaTHi KopeHi. Y noni YmoBa BBeCcTU JaHwi Bupas. HaTUCHyTM kHonKy BukoHatw. Y noni
Bignosigb BigobpasnTbCca BMpa3, PiBHOCUIbHWIA AaHOMy, ane npeacTaBneHuMn y CTaHOapTHOMY
BUINAAOI.

9.2.3 ToTtoxHoCTi (Kknac: 7)

9.2.3.1 NepeTBOopeHHA: NepeBipka TOTOXHOCTI piBHOCTI (knac: 7-9)

Ak ue 3pobutu: Lla KomaHOa [O3BOMSE MEPEBIPUTM, UM € PIBHICTL MK UMMM Bupasamm
TOTOXHICTIO. [Ins uboro noTpibHO BBECTM B nosii YMoBa piBHiCTb, obpaTu BianoBiaHUA po3ain i
HaTUCHYTM KHOMKY BukoHaTn. AKLWO piBHICTL € TOTOXHICTIO, B nosi Bignosiab Bigodpasntbes 0=0,
a gaKwo Hi - 0=1.

9.2.4 CuctemMu piBHAHb (Knac: 7)

9.2.4.1 NepeTBOpeHHA: Po3B'A3aTn cuctemy niHiMHUX piBHAHb (knac: 7-9)

Ak ue 3pobutu: Lia komaHga 003BOSISIE PO3B'A3yBATU CUCTEMU NIHIMHUX PIBHAHb 3 YXCMOBUMMM
koegiuieHTamn. [nsa Toro, wob po3B'a3aTtv cuctemy piBHsHb, NOTPIOHO BBECTU L0 CUCTEMY B MO
YMoBa i HaTUCHYTM KHOMKy BukoHaTu. Y noni Bignoeigb BigoOpasnTbcsi pO3B'SI30K CUCTEMU
PiBHSHb.

9.2.4.2 NepeTBOpeHHA: Po3B'a3aTtn cucrtemy anredbpaiyHmMx piBHAHb (knac: 8-9)

Ak ue 3pobuTK: Lis komaHda fo3BoONsiE po3B'A3yBaTU AEAKI TUMM CUCTEM anredpaivyHuX piBHSAHb 3
pauioHanbHUMK koediuieHTamu. Po3B'A3aHHA 34IMCHIOETBCA METOAOM BUKITHOYEHHA 3MiHHUX.
OTpumaHi piBHAHHA Big OAQHIET 3MiHHOI MatoTb ByTu niHiMHUMK abo kBagpaTHuMK. [ns Toro, wob
pO3B'A3aTM CUCTEMY PiBHSHb, MOTPIOHO BBECTU L0 CMCTEMY B MOSi YMOBA i HATUCHYTWM KHOMKY
BukoHaTtwn. Y noni Bignosigb BigodpasnTbecs po3B'a30K CUCTEMU. PIBHSIHb.

63



9.2.5 HepiBHOCTI Ta cuctemu HepiBHocTen (knac: 9)

9.2.5.1 NepeTBOpeHHA: Po3B'A3aTu NiHilHY HepiBHiCTb (knac: 9)

Ak ue 3pobuTU: LA kOMaHOa [O03BONSE PO3B'A3yBaTWM NiHINMHI HEPIBHOCTI OAHIET 3MIHHOT 3
yucrnosuMn koedpidieHTamn. na Toro, Wwob po3s'dA3aTy MiHiHY HEpiBHICTb, NOTPIOHO BBECTU L0
HEepiBHICTb y noni YMoBa i HaTUCHyTU KHOMKy BukoHaTu. Y noni Bignoeigb Bigobpasutbhes
PO3B'A30K HEPIBHOCTI.

9.2.5.2 NepeTBOpeHHA: Po3B'A3aTn KBagpaTUUHy HepiBHICcTb (knac: 9)

Ak ue 3poobuTtu: Lls komaHga SO3BOMSE PO3B'A3yBaTU KBALpaTWMYHI HEPIBHOCTI OAHIET 3MiHHOT 3
pauioHanbHUMK koeditieHTamn. Ona Toro, wob po3s'a3aTn KBagpaTU4HY HEpPIBHICTb, MOTPIOHO
BBECTM LI HepiBHICTb B NONi YMoBa i HaATUCHYTM KHOMKY BukoHatn. Y noni Bignosigb
BioOpasnTbCsl PO3B'A30K HEPIBHOCTI.

9.2.5.3 NepeTtBOopeHHA: Po3B'A3aT pauioHanbHy HepiBHICTb (knac: 9)

Ak ue 3pobutu: Lia komaHga Oo3Bonsde po3B's3yBaTy pauioHanbHi HEPIBHOCTI OAHIEI 3MiHHOT 3
pauioHaneHMMK koedpidieHTamun. [nsa Toro, wob po3B'a3aTu pauioHanbHY HEpiBHICTb, NOTPIOHO
BBECTU LI HepiBHICTb Yy noni YMoBa i HaTUCHYTM KHOMKy BwukoHwatn. Y noni Bignosigb
Big0OpasnTbCsl pO3B'A30K HEPIBHOCTI.

9.2.5.4 NepeTtBOopeHHA: Po3B'A3aTn cuctemy niHinHUX HepiBHocTen (knac: 9)

Ak ue 3pobuTtu: Lls KomaHOoa O03BONSIE PO3B'A3yBATU CUCTEMM iHIMHUMX HEPIBHOCTEW 3 OAHIEI0
3MiHHOIKO Ta u4ucroBMMKU KoediulieHTamu. [na Toro, wob po3e'dA3aTtM CUCTEMY HEPIBHOCTEWN,
noTpibHO BBECTU L0 cCUCTEMY B nosi YMoBa i HaTUCHYTU KHOMKy BukoHatu. Y noni Bignosiob
Bigo6pa3nTbLCA PO3B'A30K CUCTEMU HEPIBHOCTEN.

9.2.6 O6MmMexeHHA Yacy po3B’si3aHHA 3apaadi

Bupasu, siki € yMOBOI 3a4adi, NpU3HaYeHol 4nsa po3B’sa3aHHs, MOXYTb ByTu Takumu,
Lo A4Ns iX onpaLtoBaHHA NOTpibHO 3aHaaTo 6arato Yacy ans obumcneHb. Yac obuncneHb
y npoLleci po3B’sisyBaHHA 3agadvi obmexeHnn 60 cekyHgamn. AKWO 3a Len Yac 3agady He
Oyae po3B’a3aHo, BiAKPMETLCS cneuianbHe BiKHO NOBIAOMIEHHS.

CepBep obudcnens x|

Yac oBuMCnEHE EHYEQNaHo,
3aHaATO CKNaAHa 3a484a.

9.3 ®dynkuii MM «Po3B’A3yBay»
9.3.1 DdyHKuUia «Pann»

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

9.3.2 PyHKuia «lMpaBka»
Lia doyHKUis 4O3BONSAE NOBEPHYTU CTaH pefaryBaHHs 40 BiAMIHM OCTaHHbLOI Ail.

Lia dpyHKUis o3BONSE NOBEPHYTU CTaH pefaryBaHHS 40 OCTaHHbOI Ail
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Lla dpyHKuis o3Bonsie ckonitoBaTh Bignosiab 3 nond Bignosigi B 6ydgep obMiHy
Lis dyHKuUis go3Bonse BctaButn ymoBy 3 Bydepa obmiHy B none ymoBu.

9.3.3 ®yHKuia «Burnag»

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

Lis dyHKuUis noka3ye abo xoBa€ naHenb iHCTPYMEHTIB

Lla cpyHKuis noka3ye abo xoBae paaok cTaHy

9.3.4 PyHKUiA «IHCTPYMEHTU»

3a JonoMoroto Liel yHKLUIT MOXHa BigKpUTU NporpaMmHuii moaynb I padikun”.
9.3.5 ®dyHKuia «Mpo 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

MporpamHnii moayne [padpikn npusHadeHo ana nobynosBu rpadikiB yHKUiIA Ta
reoMeTpidHnX goiryp (TOYoK, NpsiMUX, BiAPNI3KIB Ta Kin) Ta po3B’sa3aHHA rpadivyHMX 3agaud,
SIKi BU3Ha4eHi komanHgamu [osigHuka, Bu3HadeHnmn B n. 10.2.

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 HaTUCHEHHAM
NiBOK KNaBilLE MULLI Ha iKOHKY 3 306paKeHHAM NiHINKK Ta LMPKYNs.

=L

KSU - 2004

MoTpibHO HATUCHYTW MiBOK
KNaBilel MuWi Ha  iKOHKY

Mporpamuo-meTogu4Hmi komnnexe Tepm Y}r
NiHiIAKK Ta LMpKyns

MATPUMKI NPAKTHYHOT HABYANBHOT
matemaTHaroi pisnsrocti. Bepeia 2.0,

FPose'ssypan

=

Puc 10.1 3anyck MM Mpadiku.

MporpamHnii Moaynb Ma€e HaCTyMNHy CTPYKTYPY: FOfIOBHE MEHI0, BIKHO BigobpaKeH-
HA rpadikiB, none nobyaysaHb, peaakTop opmyn, AOBIOHUK.
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Puc 10.2 OcHoBHi enemeHTu iHTepdency NM IMpadiku.
10.2 JoBiaHuk Npadikis

[oBigHUK rpadikiB nNpuM3Ha4YeHO [ONns BUKOHAHHA onepauin Hag rpadidHuMmu
ob’ekTamu, KOXHa 3 AKMX PO3B’A3ye OAHY 3 HACTYNHWUX 3agad: nobyayBaHHA rpadikiB no
PIBHAHHAM, NOOYAOBaHHS MO ICHYOYNM NOOYAOBaHHSM, BUSHAYEHHS PiBHSIHL NOOYA0BaHb.

10.2.1 Mpadpbiku cpyHKuUin (knac: 7)
10.2.1.1 NepeTBOpeHHsA: MobyayBaTu TOUKy (knac: 7-9)

Ak ue 3pobutu: Lla komaHga possonde nobyayeatM y OeKapTOBIM MAOWMHI TOYKy 3a i
koopamHaTamu. KoopamHatu TOukM MakoTb OyTWM pauioHanbHMMKW yucnamu. Y noni pepakropa
dopmyn BBECTU iM'St TOUKM i MiCNA HbOro B KPYrNMX Oy)XKax 4Yepes TOYKY 3 KOMOK - KoopauHaTtu
TOuYkN. HaTucHyTu KHomky BukoHaTtu. Y noni Mpadpiku BigobpasnTtbesa Touka.

10.2.1.2 MNepeTBOpeHHA: NMobyayBaTn npsamy (knac: 7)

Ak ue 3pobutu: Lla komaHga p[ossonse nobydyBaTu y AEKAPTOBIM MAOWMHI NpsiMy 3a i
piBHAHHAM. KoediuieHTn piBHSHHA MatoTb OyTM pauioHanbHUMW Yncnamu. Y noni pegaktopa
dopMyn BBECTU iM'S NPAMOI Ta MNIiCNS HLOrO B KPYrMUX AyXKKaX - PIBHAHHA npaMoi. HaTucHytn
kHonky BukoHatu. Y noni Npadikm BigobpasuTtbes rpadik npsimoi.

10.2.1.3 MNepeTBOpeHHs: MobyaysaTtu rpacik niHinHoi yHKuii (knac: 8-9)

Ak ue 3pobutu: Lla KomaHOoa Agos3Bonsie nobyayeaTu y AEKapTOBIA MAOWMHI rpadpik MiHIMHOT
dyHKUiT 3a 1 piBHAHHAM. KoediuieHTn piBHAHHS MatoTb OyTu pauioHanbHUMKU Yucnamu. Y noni
penaktopa hopmyn BBECTM iM'S NIHIMHOT (PYHKLIT Ta Nicna HbOro B KPYrMUX AYXKKaX - PIiBHSAHHS
NiHIMHOT pyHKLiT. HaTnucHyTn kHonky BukonaTtu. Y noni Mpadikn BigobpasnTtbes rpadik NiHiMHOI
dyHKUii. PiBHAHHA NiHIMHOT OYHKLUIT MOXXHa ckonitoBaTu 3 Uiel 4OBigku y none pegakropa dopmynn.
Micna yboro Tpeba 3amiHMTK y piBHAHHI iM'a f Ha iM'a yHKUiT Ta napameTpu k, b abo a - Ha iXx
YMCMOBI 3HAYEHHS.
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10.2.1.4 NepeTBOpeHHs: NMobyayBaTu Kono (knac: 8-9)

Ak ue 3pobutu: Lls komaHga possonsie nobygyBatv y AEKapTOBIA MNIOWMHI KOMO 3a MOro
piBHAHHAM. KoediuieHTn piBHAHHA MatoTb OyTM pauioHanbHUMKM dncriamu. Y noni pegaktopa
dopmyn BBECTM iM'A KONa Ta MiCNA HbOrO B KPYrinX AyXKax - PiBHSAHHSA Kona. HaTUCHYTWM KHOMKY
BukoHatn. Y noni padiku BigobpasnTbCca kono. 3aranbHe piBHSIHHS KOfla MOXHa cKonitoBaTu 3
uiei goBsigkun y none pegakropa ¢gpopmyn. Micnga yboro Tpeba 3amiHUTKU Y 3aranbHOMY PiBHSHHI iM's
f Ha iM'a Kona Ta napameTpu a, b, r - Ha X YANCMOBI 3HAYEHHS.

10.2.1.5 MNepeTBOpeHHsA: MobyayBaTtu rpadcik ¢pyHkKuUii (knac: 8-9)

Ak ue 3pobutu: Lis komanga gossonse nobyayBaTtu y AeKapTOBi NNOLWMHI rpadik dyHKUii 3a i
piBHSHHAM. KoediuieHT piBHAHHS mMae OyTu pauioHanbHMM 4McnoM. Y noni pegaktopa opmyn
BBECTW iM'A OYHKLiT Ta MNiCNs HbOrO B KPYIMMX OYXKax - PIBHAHHA dyHKUil. HaTUCHYTKM KHOMKy
BukoHatn. Y noni Mpadpikn Bigobpasntbcs rpadik yHKuUii. 3aranbHe piBHAHHA OYHKUiT MOXHa
ckonitoBaTK 3 Li€i foBigKkKM y none peaakrtopa dopmyn. MNicna uboro Tpeba 3aMiHNTK y 3aranbHOMY
PiBHSAHHI iM'a f Ha iM'a OyHKUIT Ta napameTp K - Ha NOro YNCroBEe 3HAYEHHS.

10.2.1.6 MNepeTBOpeHHA: NMobyayBaTu rpadcik dyHKuii (knac: 8-9)

Ak uye 3pobuTu: Lis komaHga go3eonsie nobyayBaTu y AeKapTOBi MOLWMHI rpadik dyHKUii 3a i
PIBHAHHAM. Y noni pegakropa oopMys BBECTU iM'a pyHKUii. HaTucHyTtn kHonky BukoHatu. Y noni
Mpadikun BigobpasmTbea rpadoik yHKLUii.

10.2.1.7 NepeTBOpeHHsA: MobyayBaTtu rpadcik ¢pyHkKuUii (knac: 8-9)

Ak ue 3pobuTu: Lis komaHga pgossonse nobyaysaTn y AeKapTOBiN NNOLWMHI rpadik dyHKUii 3a 1T
PiBHAHHAM. Y noni pegakTopa opMyn BBECTU iM'S pyHKUii. HaTucHyTH kHonKy BukoHaTtu. Y noni
"padikm BigobpasnTbes rpadik yHKLi.

10.2.1.8 MNepeTBOpeHHA: NMobyayBaTu rpadcik dyHKuii (knac: 8-9)

Ak uye 3pobuTu: Lis komaHga go3eonsie nobyayBaTu y AeKapTOBiV MOLWMHI rpadik dyHKUii 3a i
PIiBHAHHAM. Y noni pegakropa opMys BBECTU iM'a pyHKUii. HaTnucHyTn kHonky BukoHatu. Y noni
"pacpikn BigoGpasnTbesa rpadpik yHKUi.

10.2.1.9 MNepeTBOpeHHsA: MobyayBaTtu rpadcik ¢pyHkKuUii (knac: 9)

Ak ue 3pobutu: Lis komanga gossonge nobyayesaTtu y AeKapTOBiM NNowWwmHI rpadik gpoboso-
NiHINHOT (pyHKLUIT 3 paLioHanbHUMK KoedilieHTaMmu. Y noni pegaktopa hopmMyn BBECTU iM'A (PyHKLUIT
Ta nicns HbOro B KPYrAnMX AYyXKax - PIBHAHHA dyHKUii. HaTucHyTn kHonky BukoHatwu. Y noni
padhikn BigobpasnTbecs rpadik yHKuii. 3aranbHe piBHAHHA YHKUiI MOXHa cKomitoBatu 3 i€l
AOBiAKM y none pegaktopa gopmyn. lNicns uboro Tpeba 3aMiHNTK y 3aranbHOMY PiBHAHHI iM'a f Ha
iM'sl OYHKLUIT Ta napamMeTpu a, b, ¢, d - Ha X YACINOBI 3HAYEHHS.

10.2.1.10 MNepeTBOpeHHs: MobyaysaTu rpacik pyHkKuUii (knac: 9)

Ak ye 3pobuTu: Lis komaHga gossonsie nobyaysaty y AeKapTOBI NNOLWMHI rpadik KBagpaTUYHOI
dyHKUiT 3 pauioHanbHUMK KoedpiuieHTamu. Y noni pegaktopa ¢opmyn BBeCTU iM'a OyHKUIT Ta
nicrns HbOro B KPYINUX OYXKaX - PIBHAHHA dyHKUil. HaTucHyTn kHonky BukonaTn. Y noni Mpadikun
BigobpasnTbea rpadik dyHKuUii. 3aranbHe pPiBHAHHA OYHKUIT MOXHa ckomnitoBaTu 3 Ui€i AOBIOKK Y
none pepakropa dopmyn. licna uboro Tpeba 3amMiHUTK y 3aranbHOMY PiBHSHHI iM's f Ha iM's
dyHKUiT Ta napameTpu a, b, € - Ha IX YACIOBI 3HAYEHHS.
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10.2.1.11 NepeTBOpeHHs: MobyayBaTtu rpadcik ¢pyHkKuUii (knac: 9)

Ak ue 3pobutu: Lis komaHga [ossonse nobyayeatn y OeKapTOBIiN NOWMHI rpadik dyHKuii 3
pauioHaneHMMK koedpidieHTamn. Y noni pegaktopa opMyn BBECTU iM'S (DYHKLUIT Ta Nicns Hboro B
KPYIInMX Oy>KKax - piBHAHHS pyHKUii. HaTnucHyTn kHonky BukoHatn. Y noni MNpadikm BigobpasnTtbes
rpadik pyHKUii. 3aranbHe piBHAHHS YHKLIT MOXHA CKOMitoBaTW 3 i€l AOBIOAKM y Nofe peaaktopa
dopmyn. lNicnsa uboro Tpeba 3amiHMTK Y 3aranibHOMY PiBHAHHI iM'a f Ha iM's OyHKUIT Ta napameTpu
a, b, c, d - Ha X YicnoBi 3HaYeHHS.

10.2.1.12 MNepeTBOpeHHs: MobyaysaTtu rpacik ¢pyHkKuUii (knac: 9)

Ak ue 3pobutu: Lls komaHga gossonsde nobyoyBaTu y AEKapTOBIM NAOLWMHI rpadik dyHKUiT 3
pauioHanbHMKM KoedilieHTaMn. Y noni pegakrtopa dopmyn BBECTU iM'a OYHKLIT Ta Nicnst HLOro B
KPYrnmx gy>Kkax - piBHAHHS pyHKUii. HaTncHyTn kHonky BukoHatn. Y noni MNpadikm BigobpasnTtbes
rpadik pyHKUii. 3aranbHe piBHAHHS YHKLIT MOXHa cKonitoBaTW 3 i€l AOBIOKM y None peaaktopa
dopmyn. MNicna uboro Tpeba 3amiHUTK y 3aranbHOMY PiBHSIHHI iM'A f Ha iM's dyHKUT Ta napameTpu
a, b, ¢, d - Ha iX YMCNOBi 3HAYEHHS.

10.2.2 NpacpiuHi nobyayBaHHA (knac: 7)
10.2.2.1 M'padpikn, BU3Ha4YeHi Toukamum (knac: 7)
MNMepeTBopeHHsA: MNpoBecTn NpAMy Yepes ABi TOUYKM (Knac: 7-9)

Ak ue 3pobuTu: Bubpatn B cnucky Im's nons nodyayBaHb iMeHa OBOX TOYOK, Yepes sKi NOoTpibHO
nposecTn npsmy. Beectn B noni PiBHAHHSA iM'a npamoi. BubpaTtu y 4OBiAHWKY BignoBigHUIA po3ain.
HaTtucHyTtun kHonky BukoHaTu. Y noni Mpadikv BinobpasnTtbca npsima, a B cnucky IM's - im'a npsimMoi.

10.2.2.1.1 MNepeTBOpeHHs: MpoBecTU rinepbony Yepes AaHy TO4Ky (knac: 8-9)

Ak ue 3pobuTtn: Bubpatn B cnncky IM'a nonsa nobydyBaHb iM'S TOYKM, Yyeped AKy MNOTpibHO
nposecTu rinepbony. Beectn B noni PiBHAHHA iM'a rinepbonu. Bubpatn y AOBIOHWKY BiaANOBIigHUN
po3ain. HatucHytn kHonky BukoHaTu. Y noni Mpadikn Bigobpasntbcsa rinepbona, a B cnucky IM'st -
iM'a rinepbonu.

10.2.2.1.2 MepeTBOpEHHA: NPOBECTN OKPYXHICTb 3 LIEHTPOM Yy AaHin Todui Ta 3 AaHUM
Bigpi3kom - pagiycom (knac: 8-9)

Ak ue 3pobutu: Bubpatn B cnmcky Im'a nona nobyayBaHb iMEHA TOYKU-LLEHTPY OKPYXKHOCTI Ta
Bifpi3ka-pagiyca okpyxHOCTi. BBectn B noni PiBHAHHS iM'S OKpyXHOCTi. Bubpatn y goBigHuUKy
BignoBigHWM po3ain. HatnucHytn kHonky BukoHaTtu. Y noni Mpadikm BigobpasnTbCs OKPYXKHICTb, a B
cnucky IM'a - iM'a OKPYXXHOCTI.

10.2.2.1.3 MNepeTBOpeHHsA: NMpoBecTu Bigpi3ok (knac: 8-9)

Ak ue 3pooutu: BubpaTtn B cnmcky Im'a nons nobGyayBaHb iMeHa OBOX TOYOK - KiHLUIB Bigpi3ka.
Beectn B noni PiBHAHHA iM's Bigpi3ka. Bubpatn y [oBigHUKy BignoBigHun po3ain. HaTucHyTtu
KHoMKy BukoHatu. Y noni Npadikm BigobpasuTbes Bigpi3ok, a B crnvcky Im's - noro im's.

10.2.2.2 Touku nepeTuHy rpadikis (knac: 7)
10.2.2.1 NepeTBOpPEHHSA: 3HAUTN TOUKY NepeTUHY NpAMUX (knac: 7-9)

Ak ue 3pobutu: Bubpatm B cnucky Im'a nona nobyayBaHb iMeHa OBOX MPSIMUX, NEPETUH AKMX
Tpeba 3HanTU. BBectn B noni PiBHAHHA iM'A TOYku nepeTuHy npsamux. Bubpatn y [oBigHWKy
BignoBigHW po3adin. HatucHytu kHomky BukoHaTtw. Y noni [padiku BigoOpasuTbcs Touyka, a B
cnucky Im's - ii im's.
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10.2.2.2 NepeTBOpPEHHSA: 3HANTN TOUKMN NepeTUHY NPAMOI Ta KpuBOI (knac: 8-9)

Ak ue 3pobutu: Bubpatn B cnucky IM'a nons nobyayBaHb iMeHa NPAMOI Ta KPUBOI, TOYKM
nepeTunHy sikux Tpeda 3HanTn. Beectn B noni PiBHSAHHSA iM'A, cninbHe anst 060X TOYOK NEpPETUHY.
Bubpatn y [oBigHWKy BIignoBigHWn po3gin. HatucHytu kHomky BukoHatu. Y noni padikm
BinoOpasnTbCs TOUKM, @ B CAMCKY IM'S - iMeHa uux TOYOK. IMeHa TOYOK CKknagarTbCs 3i CNinbHOro
iMeHi Ta iHaekciB (HomepiB).

10.2.2.3 lNepeTBOpPEHHSA: 3HANTM TOUYKMN NepPeTUHY ABOX OKPYXXHocTen (knac: 8-9)

Ak ue 3pobutn: Bubpatn B cnucky IM'a nona nobyayBaHb iMEeHa OKPYXXHOCTEW, TOYKN NepeTuHy
SAKux Tpeba 3HanTu. Beectn B noni PiBHAHHSA iM'a, chinbHe Anist 060X MOXITMBUX TOYOK MEPETUHY.
Bubpatn y [oBigHUKy BIignoBigHWn po3gin. HatucHytu kHomky BukoHatu. Y noni [padikm
BifoOpasaTbCca TOYKKM, a B CNUCKY IM'S - X iMeHa. IMeHa TOYOK cKnagarTbCs 3i CiflbHOro iMeHi Ta
iHOeKcis (HomepiB).

10.2.3 PyHKuil rpadikiB (knac: 7)
10.2.3.1 NepeTBOpPEHHSA: 3HANTN KOOPAUHATY TOUKM (knac: 7-9)

Ak ye 3pobuTu: Y cnmcky IMeHa BubpaTtu iM'st TOUKKN, KOOpAUHATU SKOT NOTPiOHO 3HanTK. Bnubpatn
y OOBIOHUKY BignosigHMM pos3gin. HatucHytn kHonky BukoHaTtu. Y noni PiBHsAHHA BigobpasuTbea
iM'a TOukM Ta Ti KoopAnHaATH.

10.2.3.2 lNepeTBOpPEHHSs: 3HaNTN PiBHAHHA NpaAMOI (knac: 7-9)

Ak ue 3pobuTn: Y cnucky ImeHa Bnbpatu im'a npamMoi, piBHAHHA AKOT NOTPiGHO 3HanTn. Bubpatn y
OOBIOHMKY BignoBigHWM po3ain. HatncHytn kHonky BukoHaTtu. Y noni PiBHAHHS BigoGpasuTbes im'sa
NPSAMOI Ta ii PIBHAHHS.

10.2.3.3 NepeTBOpeHHA: 3HANTU PiBHAHHA OKPYXHOCTI (knac: 8-9)

Ak ue 3pobutu: Y cnmcky ImeHa BubpaTu iM'A OKPYXXHOCTI, PIBHSIHHS SIKOT MOTPIOHO 3HAMTW.
Bubpatn y posigHuKy BignosigHuMi posgin. HatucHytn kHonmky BukoHatn. Y noni PiBHsHHS
BigOOPa3nNTLCA iM'st OKPYXKHOCTI Ta 1T PIBHAHHS.

10.2.3.4 MNepeTBOpeHHs: 3HaNTH piBHAHHA rpadika (knac: 8-9)

Ak ue 3pobuTn: Y cnucky IMeHa Bubpatu iM's rpadika, PIBHAHHSA SKOro MOTPIOHO 3HaANTW.
Bubpatn y goBigHWKy BignoBigHWiA po3gin. HatucHytn kHonky BukoHatu. Y noni PiBHSHHS
BifoOpasnTbes iM'a rpadiika Ta MOro PiBHAHHS.
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10.3 ®yHKUiT nona nobyayBaHb

~ N

BuainenHs nobynosw BinbyBaeTbes
HaTUCHEHHSIM NiBOT KNaBiLLi MULLI.

IM'A

DOx

_
—

~

Komanga BunyyenHs Buganse
BuAiNeHi nobyayBaHHs

/
4| i T

—

BuayuutH T Ounctuta Komanga OuucTutn Buganse
chopmynm 3 Nons pegaktopa Gopmyn

/

Puc 10.3 OcHoBHI enemeHTH iHTepdercy nons nobyaysaHb.
Mone nobyayesaHb NpU3HayYeHo Ans BigobpakeHHs Ta BUOOpPY iCHY4YMX Nobyaos.

[1na BUKOHAHHS KOMaHOM Hag 06’ekTom roro HeobxigHO BMAINUTKU, TOOTO BigMITUTU
B CNUCKy nons nobyayeaHb. [Ona Toro, wob Bumainutu nobyaoBy HeOOXiAHO B CNUCKY
nobyayBaHb HATUCHYTKM NiBY KNaBilly MULLi HA Nnepemukadi 6ins Ha3sun nobyaosu.

10.3.1 Komanpa ,,Bunyuntun”

Ana Toro, wob6 Bunyuntn nobynoBy 3 BikHa BigobpaxeHHs rpacdpikiB Ta nons
nobyayesaHb, HeobXxigHO B CnMCKy nond nobyayBaHb 11 BUAINWMTM, @ MOTIM HATUCHYTH
KHOMKY ,BunyunTtn”. BigkpueTbca BiKHO MOBIAOMITIEHHA 3 MUTaHHAM, Ha sike Bu maete
BignosicTu. NobyayBaHHs Byae BunyyeHe, skwo Bawa signosigb - [la.

10.3.2 KomaHga ,,Ouncrutn”

Ona Toro, wob® o4ncTuTKM pepakTop opmMyn HeobXiAHO HATUCHYTU KHOMKY
,OUNCTUT.

10.4 ®yHKuii MM «padcpikn»
10.4.1 PyHKuUiA «Dann»

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

10.4.2 dyHKuUia «Burnag»

Lils dyHkUia BigkpmBae pJianoroBe BikHO ,HacTpouku rpacikiB”, sike [o3Bonse
HacTpotoBaTn Mmacwitab Bigobpa)KeHHA KOOPANHATHOI NITOLLNHMN.

3acobamm pgaHoOro BikHa MOXHa 3MiHOBATUM MacwTtab BigobpakeHHA rpadikis,
okpemo Bicb OX , okpemo Bicb OY. Akwo yctaHoBuTK nepemukad ,Obuasa sigpasy”, TO
mMacwTab no ocam Oyae 3MmiHIOBATUCS O4HOYACHO (BMKOPUCTOBYETbCS ANSA 36epexeHHs
nponopuin).
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HacTpoiikd rpadikis £

MacluTah 3a Bicchy aCuHe

H ]

MacwTah sa eicch opaMHaT CEmaBa Biapasy [

— l

I

Puc. 10.4 [lianorose BikHO HacTponku rpadikis
Lis cpyHKuis BigKpnBae naHenb iIHCTPYMEHTIB pegakTopy hopmyn.

Lls dyHkuia BigkpuBae gianorose BikHO ,Onuii”, B sIKOMYy MOXHa obpartu Konip
TOYOK Ta NpAMUX, SKi ByayoTbes.

onuii R { IR

HaTucHITL NiBOIO KNaBilLE MWW AN BigKpUTTA

ToHKH BikHa BUBOPY KOMbOPY TOUKU
ToukH - — —
NiHii

HaTucHITL NiBOK KNaBillet MUWI Ans BigKpUTTS
emnf BikHa BUOOPY KONbOPY NPAMOi
/

Zancel | —

HaTucHITE NiBOIO KNaBilLE MWW AN BigKpUTTA
BikHa BUOOPY KOMbOPY iHLLKX MiHil

__

Puc. 10.5 [lianorose BikHO Onuii

3a [onoMoro 4aHoro BiKHA MOXHa obpaTu Komip TOYOK, MPSMUX Ta iHLIMX MiHIN.
Micna HaTUCKaHHS MULLIKOKO Ha BiAMOBIOHUX KHOMKaX BiAKPMBAETLCS BIKHO BUOOPY KOSbOPY
300paxeHHs, B sKomMy HeobxigHO BMOpaTn Konip Ta HatucHyTn OK.

10.4.3 PyHKUiA «IHCTPYMEHTU»
3a gonoMoroto uiei YHKLIT MOXHa BigKpUTU NnporpaMmHuin moayinb ,Po3s’a3ysay’.
10.4.4 PyHKuUiA «[Tpo nporpamy»

Lla komanHga  BigkpmBae pgianoroBe BikKHO L[1po nporpamy”, B SKOMY MOXHa
AoBigaTncsa Npo Ha3By, NPU3HAYEHHS Ta PO3POBHUKIB NPOrpamMHOro MOgyio.

72



11. PeparyBaHHA MaTeMaTU4YHMX BUpa3iB

11.1 Npn3Ha4yeHHA MaTeMaTU4YHOro peaakropa

MaTtematnyHuin pegaktop, wo BukopuctosyeTbes y NMMK Tepm, npusHadeHo ons
poboTM 3 MaTeMaTU4yHMMKU opMyrnamun. Yci matemaTudHi doopmynm BigobpaxarTbCs B
moaynsax NMMK B 3BudHOMyY Burmnsgi. Pepaktop go3Bonse Ak pegarysatm oopmynn 3
KnasiaTypu, Tak i BUKOHYBaTU OesKi TOTOXHI MaTeMaTUyHi NepeTBOPEeHHS 3a 40MOMOrok
MMULLI.

11.2 Pexxumn matemaTU4yHOro peaakropa
MaTtematnyHui pegakTop NiaTpuMye TpU peXnuMu:
e pexum nepernagy;
e pEeXuM peparyBaHHs;

¢ pPEeXum TOTOXHiX nepeTBoOpEHb.

B ycCix unx pexmmax KopuctyBad MoXe pyxaTu oopMyry B Mexax MaTeMaTu4Horo
pefaktopa 3a OonoMorow muwi. [Ons uboro HeobxigHO HaTucHyTu knasiwy Ctrl i,
YTPUMYIOUM MiBY KHOMKY MWL, pyxaTun ¢opmyry B rOpU3OHTarbHOMY Hanpsimi 3niea
HanpaBo abo 3npasa HaniBo. [1py UbOMY BKa3iBHMK MULLI NpurMe BUrnsag ,nepexpects’
(Burnag BkasiBHMKA MWL 3aneXuTb Big YCTAHOBOK BKa3iBHMKIB MWL B onepauinHin
cucTemi).

3ayeakeHHs:

e (opMyny MOXHa pyxaTu fnLe B rOpU3OHTaNnbHOMY HanpsMmi;

e opMyny MOXHa BMHECTU 3a MeXi BMAMMOro Monsi MaTeMaTU4YHOro pedakTopa,
Toai 1i He Oyge BmgHo. Onsa Toro, wob nobaunTtn dopmyny 3HOBY, MOTPIOHO
nepeHecTn il y Buaumy obnactb MaTeMaTU4YHOro pegakropa.

B ycix pexumax gpopmyna moxe 6yt ckoninoBaHa go 6ydepy obmiHy. [Inga uboro
HeobXiaHO ABiYi HATUCHYTM NPaBOK KHOMKOK MULWI B 06nacti MmatemMaTM4yHOro pegakropa.
Micna uboro 3’ABUTBLCA MOBIOOMMEHHS NPO Te, WO opMyny ckoninoBaHo Ao b6ydepy
o6MiHy. Takuii MeToq He BUKOPUCTOBYETLCS B PEXUMI peaaryBaHHs.

11.3 Pexxum nepernsapny

Pexum BMKOPUCTOBYETLCA nuwe Ans BigobpaxeHHs dopmynu. B ubomy pexunmi
KOPUCTYBa4y HE MOXXe BMKOHYBAaTU HiSIKUX OiKn Hag doopMyiamu.

11.4 Pexxum peparyBaHHs

Pexnm BUKOPUCTOBYETLCS ANS HAbopy Ta peaaryBaHHsA dhopMynu. B ubomy pexmmi
KOpUCTyBay Mae OCTaTHbO LUMPOKI MOXIMBOCTI. XapaKTEpHOI PUCOK LIbOr0 pexunmy €
Te, WO B obnacTti maTeMaTUM4yHOro pefakTopa BWOHO Kypcop CTaHOapTHOro BUrnsay
(BepTukanbHa 6numatoda pucka). BiH Bkasye Ha micue, kyan byge BCTaBneHO HaCTYNHWUIA
cnmBos abo wabsioH.

11.4.1 LUabnoHu

LWabnoH — ue rpadivyHnm ob’eKT, WO He € niTepoto abo undgpoto, abo 3HakK, AKOro
Hemae Ha knasiatypi. LWabnoHn BWKOPUCTOBYIOTbCSA ANA  APYKYBaHHSA  Pi3HUX
MaTtemMaTUYHUX CUMBOSIB (Hanpuknag, 3HakKy cuctemu) abo bopmyBaHHsS crneuianbHUX
BMpasiB (Hanpuknag, miwaHoro apoby). WabnoH y cBoemy cknagi moxe maTtu Mmicus,
obpamreHi WTPUXOBMM YOTUMPUKYTHUKOM, B SKi Cnig BBECTM BIgNOBIAHI AaHi (Hanpuknag,
WwabnoH cTeneHs, mMae Micua ANA OCHOBM Ta MNOKasHuKa cTeneHs)). [Ana ApyKyBaHHS
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LWabnoHy MOXHa 3acTOCOBYBaTWM KHOMKW NaHeni LwabrioHiB mMatemMaTu4yHoro pegakropa
(amB. puc 11.1).

Puc. 11.1 Maneni wabnoHiB matemaTtudHoro pegakropa ans VI, VIII, IX knaciB HaB4aHHS.
11.4.2 OcobnuBocTi npaBun 3anucy mateMmatTuiHux opmyn
11.4.2.1 MNpaBuna 3anucy ynucen

MatematnyHun pepakTop MiOTPUMYKOE pefaryBaHHA [OEeCATKOBMX UiNMX Ta
ApoboBMX Ta NEPIOANYHUX YMCEN, pauiOHaNbHUX Yncen y popmi 3BMYaANHMX Ta 3MillaHUX
Apob6iB. Po3ainbHNMKOM MiX uinot Ta ii gpobosoto YactnHammn € koma. Npasuna 3anucy
yucen € NPUPOAHNMUA.

11.4.2.2 NpaBuna 3anucy 3aMmiHHUX

[Mo3HavyeHHsIM 3MiHHUX Y hopmy”nax € marni Ta BenuKi NaTuHCbKi OykBu abo Ui Oyksu
3 (HWXHIM) iHOekcoM. 3MiHHI, SiKi 3anucaHi 3a JOMOMOrol Benukoi Ta Manoi 6yksu, €
pi3HMMU. [ONa No3HAYEHHS BENUYMH-YNEHIB MNOCMILAOBHOCTEN Ta MNPOrpecin BMKOPUCTO-
BYIOTbCA OYKBM 3 iHOEKCAMU, B3ATUMMW Y KPYTIi OY>KKW.

11.4.2.3 MNpaBuna 3anucy Bupasis

lMpaBuna 3anucy BupasiB € npupogHumu. [lpu 3anmcy BupasiB y OyxKax
BMKOPUCTOBYHOTLCS NMLLIE KPYIi JY>KKN.

11.4.2.4 MNpaBuna 3anucy piBHOCTEN Ta HepiBHOCTEN
lMpaBuna 3anucy piBHOCTEN Ta HEPIBHOCTEN € NPUPOSHUMMU.
11.4.2.5 MNpaBuna 3anncy 4YNCnoBUX NPOMIXKiB

MpaBuna 4mMcnoBux MNPOMIKKIB € npupogHumu: (-5; 7), (4; 8], [6, 12), [-4; 4].
HeobmexXeHi YncnoBi NPOMIXKKMA 3anucyoTb 3a AOMNOMOrOK 3HaKy HECKIHYEHHOCTI, nepea
SAKUM CTaBnATb Mc abo MiHyc: (-o; 7), [6, +o0). [ns no3HayeHHs MycTOl MHOXWMHU
BUKOPUCTOBYETLCA 3HaK . [nNA No3Ha4YeHHA MHOXWHW OINCHUX 4YMCerlT BUKOPUCTOBYHOTb
roTuyHy 6ykey R.

11.4.2.6 MNpaBuna 3anncy cMctem Ta CyKynHocteun

MpaBuna 3anucy cnctem abo CyKynHOCTEN € NPUPOSHUMMN.
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11.4.2.7 MNMpaBuna 3anucy rpacivyHnx ob6’eKkTiB

dopmynu, WO € O3HAYEHHAMU TOYKM [OeKapTOBOI MNSIOWMHU, BUKOPUCTOBYHOTb
HaCTYMHWUIN CUHTAKCUC: <IM’a moyku>(<4yucno>;<yucno>). Hanpuknag: A(1,5;3).

dopmynu, WO € O03Ha4YeHHAMU rpadpikiB NPAMUX, BUKOPUCTOBYKOTb HACTYMHUN
CUHTaKcuc: <IMm’a epacpika>(<pieHsHHs>). Hanpuknag: I(2*x — y = 0).

11.4.3 Peparyrodi Ail 3 BUKOPUCTaAHHA MULLI

B pexunmi pegaryBaHHs KOpUCTyBa4 MOXe 3a LOMNOMOrol MuLLi BCTaHOBUTU Kypcop
B NoTpibHe wmicue. [Ona uboro Tpeba HaATUCHYTU NiBOK KHOMKOK MWL Yy BiANOBIAHY
no3uLiito.

Ana Toro, wo6 Bnainutn YyactuHy cdopmynu, Tpeba, yTpumyoun niBy KHOMKY MWLLI,
NPOBECTWN BKA3iBHUKOM MULLI Ha i YaCTUHI.

AKWO HaTUCHYTU npaBy KHOMKY MWL, 3'ABUTbLCA KOHTEKCTHE MeH. B Hbomy
KOpUCTyBa4y Moxe BMbpaTn ogHy 3 HACTYMHUX KOMaHA:

e Buwupiszatn BuagineHy dopmyny (SKWo BUpa3 He BUAINEHO, LEN NyHKT MeH byae
HegoCTynHM). B pesynbTati BUAiNeHnn BMpas - YacTuHa (popMynu 3HUKHE 3 nonsi
penaktopa i byae nomiweHa go 6ydepy oominy.

e CkonitoBatu BugineHy dopmyny (SKWO HIYOro He BUAINEHo, uen NyHKT MeHto byae
HegoCTynHMK). B pesynbTaTi BuaineHa 4vactmHa ¢opmynu Oyge nomiweHa ao
Oydepy obMmiHy.

o CkonitoBaTtu BCclo hopmyny (3aBXau aktuBHa). B pesynbtati Bca chopmyna byne
nomiwieHa no éydepy obMmiHy.

e BcTtaButn cdopmyny 3 6ydepy obmiHy. B pesynbTati B NOTOYHY nosuuito byae
BCTaBreHa copmyna, wo Mictuteca B bydepi.

e Bwuaganutu Bcio opmyny. B pesynbTaTti hopmyna Oyae BuaaneHa.

11.4.4 BukopuctaHHA KnasiaTypu

KopuctyBad moxe HabupaTtu 3 knasiaTypu Ti CAMBOSIM, SIKi MOXYTb 3ycTpidaTtucs y
MaTtemaTuUyHUX bopmynax 3 Kypcy anredbpu 7-9 knacis 3aranbHOOCBITHLOT LLUKOSMMN.

3a [Oonomoro KnasiaTypu KOPUCTYBad MOXE MepeMillyBaTu Kypcop Mo  dopmyni,
BMKOPMCTOBYIOUM KNaBilli kepyBaHHA KypcopoMm («,—,T,.{). MoxHa BukopucToByBaTU
Takox knaBiwi Del Ta BackSpace ans BuoaneHHsi enemeHTiB BiANOBIAHO cnpasa Ta 3nisa
Big Kypcopa. lNpn BuganeHHi wabnoHa BiH cnodaTtky Oyae nigcBideHwWn, a noTim, npu
NOBTOPHOMY HaTUCKaHI Ti€l X Knagilli, BiH Oyae BuaaneHun.

3a gonomorto KnaeiaTypy MOXXHa TaKOX BCTaBMAATM Taki LWIabnoHu:

KnaBiwa abo kombiHaLif LLa6noH

/ "Opu3oHTanbLHa pucka gineHHs
Alt+R abo Shift+7(&) KBagpaTHui KopiHb

Alt+X MiwaHun apid

Alt+Q 3BnyaHum gpid

_ IHaeke
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A CreniHb

Alt+S 3Hak cuctemm

Alt+A 3HakK CYKYMNHOCTI
Alt+E Kpyrni gy»xku

Alt+D 3Hak moayns

Alt+N He pnopiBHioe

Alt+G 3HaK HEeCKiH4eHHOCTI
Alt+L MeHwe abo gopiBHIOE
Alt+M Binbwe abo gopisHioe
Alt+U O06'egHaHHA

Alt+l MepeTuH

Alt+J [MycTta MHOXMHa
Alt+O Bca uncnosa Bicb
Alt+B Hanexuntb

Alt+W He Hanexutb

Alt+T JloriyHe Tak (True)
Alt+F JloriyHe Hi (False)
Alt+P UneH nporpecii

11.5 PeXX1UM TOTOXXHMX NepeTBOpPEHb

Pexum BMKOPUCTOBYETLCA [ONA TOTOXHUX MepeTBOpeHb BupasiB nig 4ac
po3B’a3aHHsA 3agadvi B CepenoBuLli po3B’d3aHHA. B LbOMYy pexumi KOpUCTyBay He MOXe
pegaryBatn, abo 3MiHOBaTM (OPMYSYy HiSKMUM iHWKMM Ccnocobom, KpiM nepeTBopeHb
BUpasiB, $Ki 3OINCHIOKTLCA 3a [JOMOMOrol MU Ta KOMaHA, WO BMU3HAYalTbCA Yy
HosigHuky (aus. n. 7.2). Ana Toro, wob fgisHaTUCs Npo Te, K BUKOHATU Te 4uM iHLWe
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nepeTBOPEHHSN, Tpeba HATUCHYTU Ha KHOMKY fAK ue 3pobuTu BignNoBigHOI AOBIgKM (OuMB.
puc. 8.10)

11.5.1 NoAaBinHe HaTUCKaAHHA NiBOI KHOMKWU MULUI

Llo6 BuMKkOHaTW NepeTBOPEHHS LMM Cnocobom, NOTPIOHO ABidi HATUCHYTM NiBOKO
KHOMKOK MULLI Ha noTpibHoMy 0B’ekTi. Lle moxe 6yTu 3MmiHHa, OY>XKKW, 3HaK onepadii abo
LWabnoH.

11.5.2 HaTnckaHHA NpaBoi KHONKU MULLI

Llo6 BMKOHaTM NepeTBOPEHHSA UMM crnocobom, Tpeba BuOINUTM NigBupas, AW
nignarae nepeTBOPEHHS, HATUCHYBLUM nNpaBy KHOMKYy MuWi i Bubpatn notpibHe
nepeTBOPEeHHNA B AOBIOHMKY. [lepeTBOpeHHs 34INCHIOETLCS 3a NpaBuiaMun, ki HaBeaeHi y
NyHKTI AK ue 3poburTn 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

Llo6 BMKOHaATM NepeTBOPEHHS LMM CNocoBOoM MOTPIGHO, yTpuUMykouM fiBy KHOMKY
MULLI, NepemMiCTUTM NOTPIbHMIA nigBupas Ha iHWWK. Akwo Tpeda nepemicTMTn OO0Brun
AobyTok abo JoBry cymy noTpibHO 3pobuTu ue, yTpumytodn knaeiwy Shift.

Mpn ubOMYy BKasiBHMK MuUWi Oyae 3MiHIOBATUCh B 3aneXHOCTi Bid MOXMMBOCTI
BUKOHATW JaHy onepavuio B JaHOMy MicTi. BiH Mmoxe maTtu Burnsaa;

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

Bepcia 2.0 TIMK Tepm € poswmpeHHam Bepcii 1.0. Lle poswmpeHHs nonsirae B
peanisauii NMMK ana VII-IX knaciB HaByaHHA. TakMm 4YMHOM, SKWO Meplia Bepcis
nporpamMHoro 3acoby npusHayeHa Ana  BUKOpUCTaHHA  Tinbkm y VIl knaci
3aranbHOOCBITHBOI LWKONW, AaHa Bepcia npusHadeHa anga VII-IX knaciB. ABTopu matoTb
Hamip BgockoHanoBatn NMK Tepm. [Ons uporo Ham nNOTPiIGHI BiArykn, 3ayBaXeHHs Ta
npono3uuii kopnctyesadis. Mn yekaemo Ha HuX.

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

MowTtoBa agpeca: 73000 M. XepcoH, Byn. 40 pivyusa XKoBTHA 27, XepCOHCbKUIN Oep>KaBHUI
yHiBepcuteT. |HCTUTYT iHbopmauinHux TexHonorin. JlabopaTtopis 3 po3pobku Ta
BNPOBaMKEHHS NefaroriyHMx nporpamMmHmnx 3acobis.
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