MATEMATHKA

Hasuanvna npoecpama ona yunie 5 — 9 knacie 3a2anibHO0CBIMHIX HABUANLHUX 3AK1A0I8

MNOACHIOBAJIBHA 3AIIMCKA

Kypc maremaTuku OCHOBHOI HIKOJM JIOTIYHO MPOJIOBXKYE peati3alliio 3aBliaHb
MaTEeMaTHYHOI OCBITM Y4YHIB, pPO3MOYATy B TMOYATKOBUX KJacaX, PO3IIMPIOIOYU 1
JIOMIOBHIOIOYM 111 3aBJAaHHS BIAIMOBIIHO O BIKOBUX 1 IM3HABAJILHUX MOKJIMBOCTEHN
IKoJIsIpiB. B 0cHOBY moOyA0BHM 3MICTY M Oprasi3auii Npouecy HaBYaHHS MAaTEMAaTHKU
MOKJIAJICHO KOMNemeHmMHICHUL nioxid, BIANOBIIHO 1O SKOTO KIHIIEBUM pPE3yJbTaTOM
HaBYaHHA IpeaMeTa € chopMoBaHi MEBHI KOMIIETEHTHOCTI SIK 3JaTHOCTI YYHS YCITIIIIHO
AT B HABUAJIBHUX 1 JKUTTEBUX CHUTYyalllsIX 1 HECTH BIANOBIAANIBHICTH 3a CBOI Iii.
KoMreTeHTHICTh € 0COOMCTICHUM YTBOPEHHSIM, sIk€ (DOPMYETHCSI Ha OCHOBI 3/100YTHUX
3HaHb, JOCBIY AISJILHOCTI, BUPOOJICHUX IIHHICHUX Opl€HTAIlId, CTaBJIEHb, OI[IHOK.

HaBuaHHs MaTeMaTHKH B OCHOBHIW IIKOJI nepefdadae nepeayciMm (GopMyBaHHS
MPEAMETHOI MAaTeMAaTUYHOT KOMIIETEHTHOCTI, CYTHICHUUA OMHC SIKOT MOAAHO Y PO3.Li
«/lepkaBHI BUMOTH J0 3araJbHOOCBITHBOI MIATOTOBKM YYHIB» wLi€i mporpamu. Kpim
TOT0, BOHO Ma€ 3pOOUTH MEBHUN BHECOK Y (POPMYBAHHS OKPEMHUX KIHOYOBHUX (O1JIbII
3arajJbHUX, M0 BHUXOMSTH 3a MEXI OJHOTO MpeaMeTa) KOMIETEHTHOCTEH, 30KpemMa
3araJbHOHABYAIbHOI (YMIHHA BYMTHCS), KOMYHIKaTHBHOI (34aTHOCTI T'PaMOTHO
dbopmyOBaTH 1 BUCJIOBJIIOBATH CYIKCHHS), 3arajbHOKYJBTYPHOI Ta  1HIIHX.
®opMyBaHHS 3a3HaYEHUX KOMIETEHTHOCTEN MIAMOPSIKOBYEThCA peanizallii 3arajlbHuX
3aBJlaHb MIKIJIbHOT MaTeMaTUYHOI OCBITH, IO 31HCHIOETHCS Ha BCIX CTYIEHSX IIKOJIH.
J1o HUX HaJIe)KaTh:

o (QopMyBaHHS cmagienHs YYHIB IO MaTeMaTHKU SK HEBIJ'€MHOI CKJIaI0BOi
3arajbHOI KyJbTYpH JIIOJWHU, HEOOX1AHOI YMOBH ii MOBHOLIHHOTO >KUTTS B
Cy4yaCHOMY CYCHIJIbCTBI Ha OCHOBI O3HAaWOMJICHHS 3 1JesMH 1 METOoJaMu
MaTeMaTUKH SK yHIBEpCaJlbHOI MOBH HAaYKH 1 TEXHIKH, €()eKTUBHOT'O 3acO0y
MOJIETIIOBAHHS 1 JOCITIIKEHHS MPOIIECIB 1 SIBUIL HABKOJIHUILIHBOTO CBITY;

o 3a0e3MeYeHHS 060100iHHA YUHSIMU MAaTEMATUYHOIO MOBOIO, PO3YMIHHSI HUMU

MaTEMaTUYHOI CUMBOJIIKM, MaTeMaTUYHUX (GOpMyIT 1 MoJeNel K TaKuX, 10



JAl0Th 3MOT'y OIKMCYBATH 3arajibHi BJACTUBOCTI 00’ €KTIB, IPOIIECIB Ta SBUIII;
dopmyBaHHS  30amHocmi  JIOTIYHO  OOIPYHTOBYBaTM Ta  JOBOJUTH
MaTeMaTH4YHI TBEP/KCHHS, 3aCTOCOBYBATH MaTEMaTHYHI METOJIW y MPOIleci
pO3B’s3yBaHHS HABUaJbHUX 1 TPAKTUYHUX 3a7a4, BUKOPUCTOBYBATH
MaTeMaTU4Hl 3HAHHS 1 BMIHHS IIiJI Yac BHUBYCHHS IHIIMX HaBYaJIbHHX
pEeAMETIB;

PO3BUTOK YMiHb TIPAITIOBATH 3 IMIAPYYHUKOM, OIMPAIlbOBYBATH MaTeMaTHYHI
TEKCTH, IIyKaTH 1 BUKOPHUCTOBYBATH JOJATKOBY HaBYaIbHY iHQOpMAIIilo,
KPUTHUYHO OLIHIOBATU 3100yTy 1H(OpMaLio Ta il JKepesia, BHOKPEMITIOBATH
TOJIOBHE, AaHaNi3yBaTH, POOWTH BUCHOBKH, BHKOPHWCTOBYBATH OTPHMAaHY
iH(pOopMaIlit0 B 0COOUCTOMY JKUTTI,

dbopMyBaHHS 30amuocmi OLIHIOBAaTH TMPaBWIBHICTh 1 palllOHAJILHICTD
pO3B’s3yBaHHS MaTeMaTUYHMX 3aJa4, OOIPYHTOBYBATH TBEPIKCHHS,
npuiiMaTH pIllIEHHS B yMOBax HEMOBHOi, HAJUIMIIKOBOi, TOYHOI Ta

HMMOBIpHICHOI 1H(OopMaIii.

Kpim 1mux 3araiapbHUX OCBITHIX 3aBAaHb B OCHOBHIM IIKOJI PEaN3yIOThCA TaKi

crienudi1yH1 JyIs JAaHOTO eTary HaBYaHHS MAaTEMAaTUKU OCBITHI 3aBIaHHS:

PO3LIMPEHHS] 3HAHb YYHIB IPO YUCIO (BiJ BUBYEHHMX Y IMOYATKOBINA IIKOJI
HaTypaJIbHUX YKCeN J10 A1MCHUX), (OpMYBaHHS KYJIbTYPH YCHUX, TMCbMOBHX,
IHCTPYMEHTAJIbHUX O0YKCIICHb;

dopmyBanHs cucteMd (GYHKIIOHAIBHUX TOHSATH, YMiHb BHKOPUCTOBYBATH
GyHKIIT Ta X rpadiku Jisl XapaKTePUCTUKU 3aJIEKHOCTEN MiXK BEJTMYMHAMU,
OMMCY SIBMIII 1 TPOILIECIB;

3a0e3MeyeHHs] OBOJIO/IIHHS YYHSMU MOBOIO alreOpu, YMIHHSMU 37111 CHIOBATH
NEePEeTBOPEHHA anredpaidyHuX BUpPa3iB, PO3B’SI3yBaTU PIBHAHHS, HEPIBHOCTI Ta
iX cucTemMu, MOJEIIOBAaTH 3a JOMOMOTOI0 pIBHSHL peajbHI CHTYaIlli,
MOSICHIOBATH 3700yT1 pe3ybTaTH;

3a0€e3MeUYeHHs] OBOJIOJIHHA YYHSIMHM MOBOKO T'€OMETpii, PO3BUTOK IX
MIPOCTOPOBUX YSIBJICHD 1 YABH, YMIHb BUKOHYBAaTU T€OMETPUYHI MOOYI0BH 32
JOTIOMOTOI0  T€OMETPUYHUX  IHCTPYMEHTIB  (JIHINKK 3  MOJUIKaAMH,

TPaHCIIOPTUPA, KOCUHIIS, LIUPKYJIA 1 JIIHINKH);



o (opMyBaHHS B Y4YHIB 3HaHb MPO T'EOMETPUYHI (PIrypu Ha IUIOMIMHI, iX
BJIACTHBOCTI, & TAKOX YMiHb 3aCTOCOBYBATH 3700yTI 3HaHHS y HAaBYAJIbHHX 1
KUTTEBUX CUTYAIISIX;

o (QopMyBaHHS B Y4YHIB YSBICHHS MpPO HAWUIPOCTIII reoMeTpuuHi (irypu B
MPOCTOpP1 Ta IX BIACTHUBOCTI, a TAKOXK MEPBUHHUX yMiHb 3aCTOCOBYBATH iX Y
HaBYAJIbHUX 1 )KUTTEBUX CUTYaIlISIX;

e O3HAHOMJICHHS YYHIB 31 CIOCOOaMH 1 METOJaMH MaTEeMaTUYHUX JIOBE/ICHD,
(dbopMyBaHHS YMiHb iX IPAKTUYHOTO BUKOPUCTAHHS;

e (opMyBaHHs B y4HIB 3HaHb IIPO OCHOBHI Fr€OMETPUYHI BEJIMUUHU (JJOBXKHUHY,
oy, o0’eM, Mipy KyTa), IpO COCOOM iX BUMIPIOBaHHA i1 OOUMCIEHHS IS
TUTAHIMETPUYHUX 1 HAUMPOCTIMIMX CTEPEOMETPUYHUX (DIryp, a TAKOXK yMIHHS
3aCTOCOBYBATH 3/100yTI 3HAHHS Y HABYAJIBHUX 1 )KUTTEBUX CUTYAIIIsX;

e  BHUBUYCHHS I'€OMETPUYHHX MEPETBOPEHH IUIOMUHU (PyXiB, MOAIOHOCTI) Ta iX
HANMNpPOCTIIINX BJIACTUBOCTEH, a TAKOXK PO3BUTOK B YUHIB (YHKIIOHAJIBHUX
ySIBJIEHb HA TEOMETPUYHOMY 3MICTI;

e O3HAMOMJICHHS YYHIB 3 OCHOBaMH METOAY KOOPAMHAT 1 BEKTOPHOTO METOY.

HeoOxigHoto  ymoBoi0  (OpMyBaHHSI  KOMIIETEHTHOCTEH €  JisUIbHICHA
CIPsIMOBAHICTh HABYAHHS, sIKa Mepeidavae MoCcTiiHE BKIIOYEHHS YYHIB JI0 PI3HUX BUAIB
MEeJAaroriyHo JOILIIBHOI AaKTHUBHOI HaBYaJbHO-NI3HABAJIbHOI IISJIBHOCTI, a TaKOX
MpakTU4yHa Horo copsiMoBaHicTh. HeoOXigHO, /1€ 1le MOXIJIMBO, HE JIMIIE MOKa3yBaTH
BUHUKHEHHS MAaTeMAaTHYHOTO (PakTy 13 MPaKTHYHOI CUTYyaIllli, a ¥ LIICTpyBaTH HOTO
3aCTOCYBaHHSA Ha MPaKTHUILIL.

BaxnuBy ponb y HaBYaHHI MaTEMaTHKHU BiJlirpae CHCTEMaTHYHE BUKOPHCTAHHS
ICTOPUYHOTO MaTtepiany, SKUH MiJBUIILYE THTEPEC O BUBUCHHS MAaTEMATHKU, CTUMYITIOE
MOTSAT 0 HAYKOBOI TBOPYOCTI, MPOOY/KY€E€ KPUTUUHE CTABJICHHS 10 (DaKTIB, 1a€ YUHSIM
YSIBJICHHSI TIPO MaTeMAaTUKY SIK HEBIJ €MHY CKJIaJJOBY 3arajibHOJIIOJICbKOI KynbTypu. Ha
JOOXIIJIMBUX TPHUKIANaX CIiJl TOKa3yBaTH YYHSM, SK pPO3BUBAIHMCI MaTeMaTH4Hi
MOHATTS 1 BIJHOIIEHHS, Teopii Ta Metoau. O3HalloMJIEHHS YYHIB 3 IMEHaMH Ta
OiorpadisiMu BHUIATHUX YYEHHX, SIKI CTBOPIOBAJM MAaT€MaTUKy, 30KpeMa BHUJATHUX
YKpaiHChKUX MAaTE€MaTHKIB, COPUITUME HAI[IOHAIbHOMY 1 MAaTPIOTUYHOMY BUXOBAHHIO

IIKOJISIPIB.



Xapaxkmepucmuka HaguaabHO20 3MICIY I 0COOIUBOCHENL 11020 Peani3ayii

3MiCT MaTeMaTHYHOI OCBITM B OCHOBHIN IIKOJI CTPYKTYPYEThCS 3a TaKUMU
3MICTOBUMU JHISIMU: YUCIA, BUPA3U, PIBHAHHA | Hepi@HOCMI, (QYHKYIL, ceomempuuni
Qicypu, ceomempuuni genuyunu. Ko>kHa 3 HUX PO3BUBAETHCS 3 YpaxyBaHHSIM 3aBIaHb
BHUBUYCHHSI MaTEMaTHKHU Ha [[bOMY CTYIEHI IIKUIBHOT OCBITH, B IKOMY BUOKPEMITIOIOTHCS
JIBa OCHOBHI eTanu: 5 — 6 kjacu 1 7 — 9 kiacu. OCBITHI 3aBJaHHs Ha TMEPIIOMY eTarli
pealizyloThes y MpOIeCi BUBYCHHSI €JUHOTO KypCy MaTE€MaTHKH, HA JAPYroMy — IBOX
KypciB: anreOpu 1 reoMeTpii.

Kypc mamemamuku 5— 6 knacie mnependavyae po3BUTOK, 30aradyeHHs 1
MOTJIMOJICHHS] 3HaHb YYHIB IPO 4YMcia 1 J1i HajJ HUMH, YUCIIOBI ¥ OyKBEH1 BUpa3H,
BEJIMYMHU Ta X BUMIPIOBAHHS, PIBHSHHS, YMCIIOBI HEPIBHOCTI, a TAKOX YSBIECHb PO
OKpemi TeoMeTpuuHi (Qirypu Ha MmiIommHi 1 B mnpocrtopi. [loHsTiiiHUI amapar,
O0OYHMCITIOBANIbHI ANTOPUTMHU, TpadiuHi YMIHHS 1 HABUYKH, 110 MalOTh OyTH c(hOpMOBaHI
Ha IIbOMY CTYIEHI BUBYEHHS KypCy, € TUM MIAIPYHTSAM, [0 3a0e3nedye YCHiITHe
BUBYEHHS B HACTyHUX Kjacax ajreOpu 1 reomMerpii, a TaKOX IHIIMX HaBYAJIbHHUX
MPEIMETIB, € 3aCTOCOBYIOTHCS MaTEMaTHYHI 3HAHHS.

OcCHOBY KypCy CTaHOBUTH PO3BUTOK IOHATTA 4ucia Ta (OPMYBaHHS MIITHUX
OOYUCTIOBAILHUX 1 rpadiyHUX HABUYOK. Y 5 — 6 Kiacax BIAOYBA€ThCS MOCTYIOBE
PO3IIMPEHHS] MHOXHWHU HATYpPaJIbHUX YHCENl J0 MHOXHHH paIllOHATHHUX YHCEI
IUIIXOM TIOCJIZIOBHOTO BBEACHHS Jpo0iB (3BHYAWHUX 1 JECSITKOBHUX), a TaKOX
BII’EMHUX 4YHCel pa3oM 13 (GOPMYBaHHSIM KYJIbTYpU YCHUX, MHUCHbMOBHX,
THCTPYMEHTAJIbHUX OOYUCIICHb.

HaBuanpHuii Marepian, 1[0 CTOCY€TbCS BHUpPAa3iB, BEJIWYWH, pPIBHSIHb 1
HEpIBHOCTEH, TeoMeTpUYHUX (iryp, Mae 3arajoM NPOINEAESBTUYHUN XapakTep.
O3HaloMJIeHHSI 3 HUM TOTY€ YYHIB JI0 CBIJOMOTO CHCTEMHOTO BHBYCHHS BiJIIMTOBIIHHUX
TeM y Kypcax aiareOpu 1 reoMmeTpii. 30kpema, y4HI MarOTh JICTaTH YSBJICHHS IMPO
BUKOPUCTaHHA OyKB [JIsl 3alMCy 3aKOHIB apuMeTHyHUX [id, (HOpMys, HaBUUTHUCH
0oOYHMCITIOBATH 3HAYEHHS MPOCTUX OYKBEHUX BHMpPA3iB, CKIAJaTH 32 YMOBOIO 3ajadl i

PO3B’s3yBaTH HECKJIAJAHI PIBHSHHSA MEPUIOTO CTENEHS CIIOYaTKy Ha OCHOBI 3aJIeKHOCTEN



MK KOMIIOHEHTaMH apu(PMETUYHUX i, a 3roJ0M 13 BUKOPUCTAHHSIM OCHOBHHUX
BJIACTHBOCTEH piBHAHb. Ba)kiimBe 3HAUEHHS AJIS MiJATOTOBKU YYHIB O CUCTEMATUYHOTO
BUBYCHHS ajareOpu, reoMeTpii Ta 1HIIUX MPEIMETIB MalOTh MOYaTKOBI BIJOMOCTI MPO
METOJlT KOOpJIWHAT, SKI MJICTalOTh Yy4HI 5 —6 KjaciB: 300pakeHHS 4YuCeNn Ha
KOOPJIMHATHIA TPsAMii, TPSAMOKYTHa CHCTeMa KOOpPAWMHAT Ha IUIONIMHI, BHUKOHAHHS
BIIMOBIAHUX TI00Y0B, MOOyIOBa 1 aHali3 OKpeMHX TpadikiB 3aJIeKHOCTEH MIXK
BEeTTUYMHAMM.

[cToTHe Miclle y BHBUYEHHI Kypcy 3aiMaioTh TEKCTOBI 3a/layl, OCHOBHHMH
(YHKLISIMU SIKMX € PO3BUTOK JIOTITYHOTO MUCJIEHHS Y4YHIB Ta UTFOCTpALisl TPAKTHYHOTO
3aCTOCYBaHHS MaTeMaTWyHUX 3HaHb. [lin 9ac po3B’s3yBaHHS TEKCTOBUX 3aqad y4Hi
TaKOXX BYaThCsl BUKOPUCTOBYBAaTHM MaTeMaTW4yHI Mojeni. Po3B’si3yBaHHS Takux 3aaad
CYNPOBOJ)KYE BUBYEHHS BCIX TEM, IIEpe10aueHUX MPOrpamMoro.

3MICT TeOMETPUYHOTO MaTepialy BKJIIOYA€ TOYATKOBI  BIJIOMOCTI  MpO
IJIaHIMETPUYHI (B1IPI30K, MPOMIiHB, MpsMa, KyT, TPUKYTHHUK, MPIMOKYTHHUK, KBaJpar,
KOJIO, KpPYT) 1 CTepeoMeTpuYHi (MPSIMOKYTHUN Tlapanienenines, kyo, mipamiaa, HAIIHIP,
KOHYC, Kyssi) girypu. YuHi HaOyBalOTh HAaBUYOK BHUMIPIOBAHHS JIOBKMHU BiJpi3Ka U
IpagyCcHOi MIpH KyTa, 3HAXO/UKEHHS IUIoW 1 00’eMiB aAeskux ¢iryp, MmoOyJoBU
reoMeTpuYHuX (Iryp 3a JOMOMOTO0 JIIHIWKH, KOCHHIISM, TPAHCHOPTHUPA 1 LUPKYJIS.
Po3minpioroThCsi  ySBIEHHS YYHIB TMPO BUMIPIOBAHHS TE€OMETPUYHUX BEIWYMH Ha
MpUKJIaZAaxX BUMIPIOBaHHS 1 MOPIBHAHHS BIAPI3KIB 1 KYTIB, MOOYIOBU BIIPI3KIB JTaHOT
JIOBXHHHM 1 KYTIB 13 33J1aHOI0 TPAAYCHOIO MIPOIO, OTIEpyBaHHs (hOpMyJaMu MEPUMETPIB,
mwionl 1 o0’€MIB TE€OMETPUYHUX (PIryp — 3HAXOMKEHHS HEBIAOMOIO KOMIIOHEHTa
dbopmynu 3a BimomuMmu. [loOygoBa KyTa 3a JIOMOMOTOK TpaHCIOPTHpPA ab0 KOCHHIIS
(mpsimoro KyTa), TpsAMOT Ta BiApi3Ka 3a JOTIOMOTO JIIHIMKA BHUKOPUCTOBYETHCS TPH
moOyA0B1 TPUKYTHHUKIB, TPIMOKYTHHKIB, IEPIEHANKYIIPHUX 1 TApaeIbHUX IPSIMUX.

BuBuenns reomerpuunmx ¢Giryp Mae mependadaTH BUKOPUCTaHHS HAOYHHX
UTFOCTpaIliil, MPUKIAIiB 13 JOBKULIS, JKUTTEBOTO JIOCBIY Y4YHIB, BUKOHAHHS MOOY/IOB 1
CIIPUSATH BUPOOJICHHIO BMiHb BHUIUIATA (OpMYy 1 PO3MIPH SK OCHOBHI BJIACTHUBOCTI
reoMeTpuyHuX (Qiryp. 3akpilyieHHS TOHATh CYHNPOBOMXKYETHCA iX KIacH(piKali€ero
(KyTiB, TPUKYTHHUKIB, B3a€EMHOTO PO3MIIIEHHS NPSMUX Ha IUIOMIMHI). BiactuBocti

reOMETpUYHUX (Iryp CHOYaTKy OOIPYHTOBYIOTHCS JOCHIAHO-IHAYKTUBHO, IOTIM



3aCTOCOBYIOTHCS B KOHKPETHUX CHUTYyaIlisiX, IO CHpUsie BUPOOJEHHIO B YYHIB yMiHb
J0Ka30BO MIPKyBaTH.

OcHoBa iHTerpatiii reOMeTpUuYHOro MaTepiany 3 apuPMETHUHUM 1 aareopaiyHuM
— YHUCJIOBI XapakTEPUCTUKU (JIOBXKWHA, IUIONMIA, 00’€M) TeoMeTpuuHux Qiryp.
VY3aranbHIOIOTHCS 3HaHHS YYHIB IIPO OJMHUII BUMIPIOBaHHS JOBXUHH, IO, 00’ €My i
BMIHHS TEPEXOJUTH BIJl OAHUX OJIMHMIL JO IHIIMX, OCKUIBKM Il 3HAHHS 1 BMIHHS
BUKOPHCTOBYIOTHCS Y BHUBYCHHI MPEAMETIB MPUPOJHUYOTO IUKIY 1 B TPYAOBOMY
HaBYaHHI.

BaxnuBuMm € (opMyBaHHS B Y4YHIB YMIHb IIOJIaBaTH JaHl y BUIJIAAI TaOJIULb,
rpadikiB 1 JiarpaM pi3HHUX THIIIB Ta Ha OCHOBI IXHBOTO aHai3y POOUTH BIAMOBIIHI
BHCHOBKH.

BuBueHHss Marematuku y S5 —6 Kiacax 3A1MCHIOETBCA 3 TNEpeBaKaHHAM
IHIYKTUBHUX MIpPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYITMBHOMY PIBHI 13 3aJIy4CHHSIM
MPaKTUYHOTO JIOCBITY Y4YHIB 1 MPUKIAMIB 13 JOBKUUIA. BinOyBaeThcsi moOCTynoBe
30UIBIIIEHHS] TEOPETUYHOIO MaTtepially, IKUi BUMarae oOTpyHTYBaHHS TBEP/KEHb, 110
BUBYAIOTHCA. Lle TOTye y4HIB 7O IMIUPIIOTO BUKOPHUCTAHHS JETYKTUBHUX METOIB Ha
HACTYITHOMY €Talli BUBUCHHSI MATEMAaTHKH.

Y 7—9 knacax eusuaromvca o0ea mamemamuuHux Kypcu: anzeopa i
zeomempisi.

OcHnosHumu 3a80auHAMU Kypcy anzedpu € GOpMYBaHHS YMiHb BHUKOHAHHS
TOTOKHUX TIEPETBOPEHb IUIMX 1 JApOOOBUX BHpa3iB, PO3B’SI3yBaHHSA pPIBHSIHB 1
HEpIBHOCTEH Ta iX CHCTEM, JOCTaTHIX /Jii BUIBHOTO iX BUKOPHCTAHHS Y BHUBYEHHI
MaTeMaTUKH 1 CYMDKHHUX TIpeIMETIB, a TaKOoX JUIsi TPaKTUYHUX 3aCTOCYBaHb
MaTeMaTUYHOTO 3HAaHHS. BaxnwBe 3aBHaHHS TONATAE B 3aJIy4YCHHI YYHIB JI0
BUKOPUCTaHHA PIBHSAHB 1 PYHKIIH SK 3aC00IB MAaTEMAaTUYHOTO MOJEIIOBAHHS peaIbHUX
MPOIIECIB 1 SIBUII, PO3B’SI3yBaHHS Ha II OCHOBI MPUKIAJHUX Ta IHIIUX 3amad. Y
MPOoIIeCi BUBYEHHS KYPCY MOCUITIOETHCS POJIb OOTPYHTYBaHb MAaTEMATUYHUX TBEP/KEHb,
IHIYKTUBHUX 1 IEIYKTUBHUX MIPKYBaHb, (POPMYBaHHS PI3HOMaHITHUX aJTOPUTMIB, 1110
MAa€ CIPUSATH PO3BUTKY JIOTTYHOTO MUCIIEHHS 1 aJITOPUTMIYHOT KYJIbTYpH MIKOJISPIB.

Ha 1poMy erami MmKUIBHOI MaTeMaTHYHOI OCBITHM y4YHI  IOYMHAIOTh

O3HAHOMIJIFOBATHUCS 3 I[ifICHI’IMI’I YHUCJIaMHU. TaK, a0 Bi,Z[OMI/IX YYHAM YUCIIOBUX MHOXHWH



JI0JTy4a€ThCsl MHOYKMHA 1ppalliOHATIbHUX YHCETT.

OCHOBY KypCy CTAaHOBIIATH IEPETBOPCHHs palliOHATBHUX Ta ippamioHaJIbHUX
BUpa3iB. BaxnuBo 3a0e3nedynTd (GopMyBaHHS YMiHB IIKOJISPIB BUIAHO BUKOHYBATH
OCHOBHI BHIW TIEPETBOPCHb TAaKWX BHpPA3iB, IO € MEPEAYMOBOIO TOAAIBIIOTO
YCIHIIIHOTO 3aCBOEHHS KypCy Ta BUKOPHCTAHHS MaTEMaTHYHOTO amapary IMij uac
BUBUCHHS IHIIWX IIKUIbHUX MpeaMeTiB. Po3risgaeTscss MOHATTS CTENEeHS 3 UM
MMOKa3HMUKOM Ta HOTO BIIACTHUBOCTI.

IcToTHOTO PO3BUTKY HaOyBa€ 3MICTOBA JIiHIS PIBHSAHB Ta HEpIBHOCTEH. BigomocTi
PO pIBHAHHS  JIONMOBHIOIOTHCA  MOHATTSAM  PIBHOCWIBHUX  piBHSHB. [Iponec
PO3B’SI3yBaHHSI PIBHSHHA TPAKTYEThCS SIK TMOCHIOBHA 3aMiHa JaHOTO pPIBHSHHSA
PIBHOCHMJIBHUMHU HOMYy pIBHAHHSAIMU. Ha OCHOBI y3arajgbHEHHS BIJJOMOCTEH TMIpO
PIBHSIHHS, 3400yTHX y MOINEPEIH] POKH, BBOJUTHCA MOHATTS JIHIMHOTO PIBHSHHS 3
onHi€er0 3MiHHOW. Kypc nepenbadae BUBUEHHS JIHIMHUX PIBHSHb, KBaJPATHUX PIBHSIHB
Ta PIBHSAHb, AKI 3BOJATHCS MO JIHIMHUX a00 KBajpaTHUX. PO3MIsiIaroThCs CUCTEMU
JIHIAHUX PIBHAHb Ta PIBHSAHb APYroro cTeneHsd 3 Asoma 3MiHHUMH. 11010 ocTaHHIX, TO
yBara 30Cepe/Ky€eThCsl Ha CUCTEMAXx, JIe OJJHE PIBHAHHS — JPYIOro CTEMeHs, a Apyre —
nepuioro crenens. [lepenbayaeTbcss po3Muisi JIMILE HAWMPOCTIIIMX CHUCTEM PIBHSHB, Y
AKUX O0MBA PIBHSAHHS JPYrOro CTENEHs .

3HauyHEe MiCIle BIJBOJAMUTHCS 3aCTOCYBAaHHIO PIBHAHBb JI0 PO3B’SI3yBaHHS
pi3HOMaHITHUX 3aaad. Ll pobGora mae mnpoHM3yBaTu BCi TeMU Kypcy. Baxinuse
3HAUYCHHS HAJA€ThCs (OPMYBAHHIO YMiHb 3aCTOCOBYBATHU AJITOPUTM PO3B’S3yBaHHS
3a/1a4i 3a JOTIOMOTOIO PIBHSHHSI.

EnemenTtapni  BIIOMOCTI THpO  YMCIOBI  HEPIBHOCTI  JOMOBHIOIOTHCA 1
PO3IIKPIOIOTHCA 38 PaXYHOK BUBUEHHS BJIACTHUBOCTEN YMCIOBUX HEPIBHOCTEH, PO3TIIS LY
JHIAHUX HEPIBHOCTEM 3 OJIHIEI0 3MIHHOIO Ta KBAJpPAaTHUX HEPIBHOCTEM Ta ix
po3B’si3yBaHHs. Po3rnsmaeTscs po3B’s3yBaHHS CHUCTEM JBOX JIHIWHUX HEPIBHOCTEH 3
OJIHICIO 3MIHHOIO.

Y 7 xnaci BBOAMTHCS OAHE 3 (PyHIAMEHTAIbHUX MATEMAaTUYHUX MOHATh —
NOHATTA QYHKIII. Y IbOMY K KJacl po3risigaeTbes JiHiHA QyHKIIA Ta ii rpadik. L1
BIJIOMOCTI BHUKOPHUCTOBYIOTHCS JUIsi TrpadiuHOro 1IIOCTPYBaHHS  PO3B’SI3yBaHHS

JIHIMHOTO PIBHSHHS 3 OJHIEI0 3MIHHOIO, @ TAKOXX CHCTEMH JIBOX JIHIMHMX PIBHSHB 3



ABOMa 3MIHHMMH. [HIII BHAU (QYHKIIH pO3TIAZAIOTBCS Yy 3B’3KYy 3 BHUBYCHHSIM
BIJIMTOBITHOTO Matepiany, IO CTOCYEThCS PEIITH 3MICTOBHUX JiHIA Kypcy. 30Kkpema y 8
Kjaci B TeMax «ParionanpH1 Bupasn» Ta «KBajgpaTHi KOpeH1» YUHI 03HAHOMIIIOIOTHCS 3

dyukmismMu y=X , y = x* i y=vx Ta ix BmacTuBocTAMH. Y 9 Kiaci po3rismaeThes

X
KBajpaTuyHa (QyHKIis. BuBueHHs 1i BJIACTUBOCTEM IIOB’A3y€ThCS, 30KpemMa, 3
PO3B’sI3yBaHHSAM KBaJpPaTHUX HEPIBHOCTEH.

Takum unHOM, (PYHKIIIOHAJIbHA JIHISI MPOHU3YE BECh KypC alreOpu OCHOBHOT
IIKOJIA 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTOKHUMH MEPETBOPEHHSIMU, PIBHIHHIMU
1 HepiBHOCTsMHM. BiactuBocTi (yHKIIN, $SK TMpPaBWIO, BCTAHOBIIOIOTBCS 3a iX
rpadikamMu, TOOTO HA OCHOBI HAOYHUX YSABIEHb, 1 JIMIIE JI€IKi BIACTUBOCTI
OOTPYHTOBYIOTHCSI aHAJIITUYHO. Y MIpY OBOJIOJIHHS YYHSIMUA TEOPETUYHUM MaTepiajioM
KUTBKICTh BJACTUBOCTEM, 1110 MIJJISATal0Th BUBYEHHIO, MOCTYMOBO 301IbInyeThes. 1111 yac
BUBYCHHS (YHKIIIN 4YilbHE MICLIE BIIBOAUTHCA (OpMyBaHHIO yMiHb OynyBaTh U
aHanizyBaTu rpadiku QyHKLIA, XapakTepu3yBaTH 3a rpadikaMu QyHKLIA MPOLECH, K1
BOHU OMHCYIOTh, CIIPOMOXKHOCTI PO3YyMITH (YHKIIIIO SK MEBHY MaTeMaTU4Hy MOJIETh
peansbHOro MpoLECy.

['onoBHa niHIA Kypcy ceomempii — reoMeTpuuHl (QIrypu Ta iX BJIACTUBOCTI.
OCHOBHUMU MOHATTSMH KYPCY €: MOUKA, NPAMA, NIOWUHA, HALEIHCANU, TeAHCAMU MIdIC.
[lepmri Tpu MOHATTS — 1€ OCHOBHI T€OMETPUYHI (IrypH, a ABa OCTaHHIX — OCHOBHI
BiHOMIeHHS. [le Heo3HauyBaHiI MOHATTS — HJis1 HUX HE (POPMYIIOIOTHCS O3HAUYCHHS,
ajie X 3MICT PO3KPUBAETHCS Y€pe3 OIKUC, NMOKa3, XapaKTePUCTUKY. [HII MOHATTS KypCy
BU3HAYAIOTHCA, a iX BJIACTMBOCTI BCTAHOBIIIOIOTHCS ILISAXOM JIOKA30BUX MIPKYBaHb.
Y4eHb Ma€ YCBIJOMMTH, IO MiJ Yac JOBEICHHS TEOPEM MOXHAa KOPUCTYBATHCS
O3HAYEHHSIMU, aKCIOMaMH 1 paHille T10BEICHUMU TEOPEMAMH.

@irypu, 110 BUBYAIOTHCS: HA TUIOUIMHI — TOYKA, MPsiMa, BIAPI30K, MPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KpyT. Y4eHb MOBUHEH (HOpMyITIOBaTH
O3HAYEHHS ITUTAHIMETPUYHUX QIryp Ta iX eJeMEeHTIB, 300pakaTh iX Ha MAaJIIOHKY,
KJacu(iKyBaTu KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TPABUIIbHI MHOTOKYTHHUKH.

Y 7 knaci ydHI O3HAMOMIIOIOTBCS 3 OCHOBAMHU T'€OMETPHUYHOI HAyKH —
O3HAYEHHSIMU, aKCIOMaMU, TEOPEMAMH, OCHOBHUMHU METO/IAMH JIOBEJICHHS TEOPEM.

OpHi€ro 3 OCHOBHUX 3ajlay, 1[0 BUBYAETHCS B Kypcl T€OMETpii, € pO3B’sI3yBaHH:



TPUKYTHUKIB. Y 8 KJaci pO3IJISJAEThCS 3ajaya pO3B’SA3YBAHHS MPSIMOKYTHOI'O
TpUKyTHUKA. J[JI1 IbOTO BBOAWUTHCA TOHATTSA KOCHHYCA, CHHYCa, TaHTE€HCa TOCTPOro
KyTa TMpSAMOKYTHOTO TpPUKYTHHMKA, JOBOAUTHCS Teopema I[lidaropa. Jlana Ttema
MPOJOBKYETbCS B 9 Kiaci — poO3B’S3YIOThCS TOBUIbHI TpUKYyTHUKU. Lle moTpebye
BBEJICHHS (OpMYJ 7Sl 3HAXOKEHHS CHMHYCa 1 KOCHHYCa TYNOTO KyTa Ta JIOBEICHHSA
TEOpPEMHU KOCUHYCIB 1 TEOPEMHU CUHYCIB.

Po3mmproroTecst  ysIBICHHS YYHIB MO aHAJITHYHE 3aBJaHHS TE€OMETPUYHHX
¢iryp, 30kpemMa MOAAE€TbCS PIBHAHHS NPsIMOi, KOJa, BUBOISATHCA (POPMYIH ITOBKUHU
BIJIp13Ka, KOOPJAUHAT CEPEIMHU BIJIpi3Ka, POPMYETHCS MOHSITTS PO METOJ KOOPJAWHAT,
KU 3aCTOCOBY€ETHCS J0 JOBEICHHS TEOPEM Ta PO3B’A3yBaHHS 3a/1a4.

[TornmuOII0I0ThCST 1 CUCTEMATU3YIOThCSI BIJIOMOCTI MPO T€OMETPUYHI BEIUYUHU:
JOBXKUHY, TPalyCHY Mipy KyTa, mionry. ¥ 8 Kjaci BBOJAUTHCS OJHE 3 HaWCKIaJHIIINX
MNOHSTHh IIKUIBHOTO KypCy — HOHSTTA IUIOIIl. BuBeneHHs ¢opmyn ans 0OYMCIIEHHS
IJIONI IJIAHIMETPUYHUX Giryp (MpPSAMOKYTHHKA, Mapayesiorpama, TPUKyTHUKA, pomoOa,
Tpaneuii, TpaBUIbHUX MHOTOKYTHHUKIB) CHUPAETHCS HA OCHOBHI BJIACTHBOCTI IUIOMI.
Busuenns dopmyn mionr (iryp ga€ MOXKIMBICTH PO3B’A3yBaTH HHU3KY MPHUKIATHHUX
3azay.

Y 9 kmaci 10 BIIOMHX YYHSIM CKQJIAPHUX BEJIMYMH JOJYYalOThCS BEKTOPHI
BENMYUHU. PO3MIIsiIat0ThCs PiBHI, MPOTHIICXKHI, KOJIIHEApH1 BeKTOpU. BUBUEHHS il Ha
BEKTOpaMU € HEOOXIJHUM SIK JUIsl PO3B’SA3yBaHHS (I3MYHUX 3a4ad, Tak 1 JUIs

pOSB,SISYBaHHSI MATEMATUYHUX 3aJa49 BECKTOPHUM MCTOIOM.

Cmpykmypa npozpamu

[Iporpamy mpeactaBieHo B TabauyHid ¢Gopmi, IO MICTUTH JABl YaCTUHU: 3MICT
HaBYAJILHOTO MaTepiany 1 Jep>kKaBHI BUMOTH JI0 PiBHS 3arajJlbHOOCBITHBOI MIATOTOBKHU
YUHIB. ¥Y TepIIiii 4acTUHI BKa3aHO HABYAJIBHUU MaTepiaj, SIKUH MiUIArae BUBYCHHIO Y
BIJIMOBITHOMY KJ1aci. Bumoru j0 3araibHOOCBITHROT MIATOTOBKHA YYHIB OPIEHTYIOTh Ha
pe3yNbTaTH HABYAHHS, SIKI € 00’ €KTOM KOHTPOJIIO M OLIIHIOBAHHS.

3MICT HaABYAJIBHOTO MaTepialy CTPYKTYpOBaHO 3a TEMaMU BIANOBIIHUX
HaBYAJIbHUX KYPCiB 13 BU3HAUYCHHSIM KUJIBKOCTI TOAWH Ha 1X BUBYEHHS. Takuil po3moain

3MICTy 1 HABYAJIBHOIO 4Yacy € OPI€EHTOBHMM. YUMTEJEBI Ta aBTOpaM MiAPYYHUKIB



HAJIAETHCS MPABO KOPHUTYBATH HOTO 3aJICKHO BiJ MPUHHATOT METOAUYHOI KOHIICMIIT Ta
KOHKPETHHX HAaBYAJIbHUX CUTyalliil. HanmpukiHill KOXHOTO pOKy HaBYaHHS MepedayeHo

IroavHN IJI1 IIOBTOPCHHA 1 CI/ICTeMaTI/I3aHi.1‘ BHUBYCHOTIO.



5-il knac. MATEMATHUKA

(140 200. I cemecmp — 64 200, 4 200 Ha mudicoen,

1I cemecmp — 76 200, 4 200 Ha mudicoens)

K-11 3MicT HAaBYAJIBHOI0 MaTepiaLy JepxaBHi BUMOI'M 10 PiBHSI 3arajibHOOCBITHBOI

roja NiATOTOBKH YYHSA

64 Tema 1. HATYPAJIBHI YdyeHb/yueHust:
YUCJA 1 I 3 HUMN. HABOJAUTHb NPUKJIAAM: [Up, HATYypaIbHUX
IF’EOMETPUYHI OIT'YPHU I|gucen;  cTemeHiB  HATypaJdbHOTO  YUCIA 3
BEJIMYUHU HaTypaJIbHUM TIOKa3HUKOM; IIIKal, YHCIOBHX 1

Harypanbni yucima. Yucno Hyb.

Hudpu.

HaTypaJIbHUX YUCEI

JlecaTkoBui 3aMmc

[opiBHsSHHS HaTypaJIbHUX

YHUCCII. HOI[aBaHHH HaTypaJIbHUX

YHCell. Bnactusocrti IOJaBaHHA.

BigHiManHS ~ HaTypaJbHUX  YHCEI.

MHOXEHHSI ~ HATYpaJIbHUX  4YMCEIL

BnactuBocti  MHOXeHHs.  CreniHb
HaTYpaJbHOIO YHUCIA 3 HaTypaJbHUM
MOKa3HUKOM

JIUleHHs HaTypaJbHUX YHCE.
JlineHHs 3 ocTavero

Yucnosi Bupa3u. bykseHi Bupasu
Ta hopMynu

PiBasanus. TexcToBl 3aga4il

Bigpizok Ta #oro JoBXHHA.
[Inomuua, npsma, npominb. [llxana.
KoopaunaTauii npomMiHb

Kyr Ta #oro Bennmumna. Bunm
1oro

MHOroKyTHHK  Ta

KYTIB.
nepuMeTp. PiBHI MHOTOKYTHHKH
TpukyTHuk. Buau TpukyTHHUKIB
[IpsmoxytHuk. KBagpart. Ilnoma
MPSIMOKYTHUKA 1 KBajpara.
[IpsmokyTHu#t mapaneneninen. Kyo.

[Tipamina

OyKBEHUX BHPa3iB, GOPMYJI;, PiBHSIHb, HEPIBHOCTEH,

Ky0a 1 MPAMOKYTHOTO Mapajenemnineaa (3 0Touyr4oi

JifcHOCTI);
MOSICHIOE,

[0 Take: HATypaJbHE YHCIIO;

CTEIlHb yucia 3

nudpa;

HaTypaJlbHHUM

HATypaJbHOT'O

MOKa3HUKOM;  BIJIpI30K;  MpsMa;
POMiHb; KOOPJMHATHUI MPOMiHb; KYT; TPUKYTHUK;
KBaJlpar; piBHI

IIPAMOKYTHUK;  MHOTOKYTHHK;

MHOTOKYTHHKH; IUIOIMHA; NPSMOKYTHUI
napasnenierninesa; KyO; mipamina; piBHSHHS; KOpiHb
PIBHSHHS; PO3B’s13aTH PIBHSIHHS;

MOSICHIOE YUTAHHA 1

npasuJja: 3a1mucy

HaTypaJbHUX 4YHCEJ, iX [0JaBaHHs, MHOXEHHS,
HOPIBHSHHS;, BUKOHAHHSA JAUJICHHS 3 OCTa4yero

(¢opmyJroe BracTUBOCTI apudMETHIHHUX A1 3
HATYpaJbHUMHU YHCITAMU

3anMcye i mosicHoe QopMmynu: mepuMerpa
BKa3aHMX Yy 3MICTI reoMeTpuyHHUX (iryp; miomi
NpSIMOKYTHUKA, KBajapara; 00’e€My NPSMOKYTHOIO
rapasernernineaa Ta Kyoa

kiaacudikye: kytu (roctpi, mpsmi, Ty,
PO3rOpHYTi); TPUKYTHHKH 3a BUAOM IXHIX KYTIB 1
KUTBKICTIO PIBHUX CTOPIH

300paxye Ta 3HAXOAMThb HAa MAJIOHKAX:
BIIPI30K JaHOi JOBKHHU Ta KYT JaHOi T'paaycHOT
Mipu;  OicekTpucy

3a JOIIOMOT' OO

KyTa

TPaHCIOPTHPA; BKa3aHi B 3MICTI T'€OMETPUYHI




K-1B
roja

3MicT HABYAJIBLHOI'0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBLOL
MiITOTOBKH Y4HS

006’em MPSAMOKYTHOTO

napaseserninena i Kyoa

3a  JIONIOMOIOI0  JIHIHMKH,

birypu

TPaHCIOPTHPA; KOOPAMHATHUH MTPOMiHb Ta TTO3HAYAE

KOCHHIIA,

HaTypaJbHI YMClia Ha KOOPAWHATHOMY IIPOMEHI
BHUMIPIOE Ta O0YMCJIIOE: JOBXHHY BIiJIpi3Ka;
IpajyCHy Mipy KyTa.

PO3B’AI3y€ BIpPaBH, IO IepeadavyaroTh:

BUKOHAHHS YOTHUPHOX apuMeTuuyHux mid 3

HaTypaJbHUMH YHUCIaMH; Hi,I[HeCGHHH HaTypaJIbHOI'O
qucila OO0 CTCICHA 3 HATypaJbHUM ITIOKA3HHUKOM;

NOPIBHSHHS ~ HATYpaJbHUX YHCEN; JUICHHS 3

ocTauero, OOYHCIEHHA 3HA4Ye€Hb YNCIOBHX 1

OyKBEeHHX  BHUpa3iB;  OOYHCIEHHS  IMepuUMeTpa
MHOTOKYTHHKA, IJIOLI MPSMOKYTHHKA, KBajapara 1
00’eMy IPSIMOKYTHOTO ITapaJiesierineia ta Kkyoa
PO3B’sI3y€: PIBHSIHHS HAa OCHOBI 3aJICKHOCTEH
M1 KOMIIOHEHTaMH Ta pe3ylbTaToM apu(pMeTHUIHIX
TEKCTOBI  3ajaui

Tii; apupMeTHYHUM 1

anreOpaidyHUM criocobamu

64

Tema 2. IPOBOBI YUCIJIA 1
JIi 3 HUMHA
3BuuaiiHi  Apobu. IlpaBunpHi  Ta
HEenpaBWIbHI IpoOu. 3BUYaiiH1 ApodH 1
MICHHS HaTypalbHHX 4Yucenl. MimaHi
qrciIa

[TopiBHAHHS 3BUYaHUX IPOOIB 3

OJTHAKOBHMH 3HAMEHHUKaMHU
JonmaBanus 1 BiaHIMaHHSA
3BHYAHUX Jpo0iB 3  OJHAKOBUMHU
3HaMEHHUKaMH
JecsaATKoBI 1podu
JlecsaTkoBuit npib. 3anuc
necaTkoBux  apo6iB.  IlopiBHSHHS
necsATKOBUX  npo0iB.  OKpyrieHHs

Ydenb/yueHuus:

HABOIUTH NPUKJIAIN: 3BHYAHUX i

JECSITKOBUX Ip00OiB
MOSICHIOE, 110 Take CepeJHE 3HA4YECHHS
BEJIMYNHU

NMOSICHIOE MPAaBWJIA: TTOPIBHSIHHS, T10aBaHHS 1

BIIHIMAHHS 3BUYAWHUX JpoOIB 3 OJHAKOBUMH
3HAMEHHUKaMU; TTOPIBHSHHSI, OKPYTJICHHS,
JOJABAaHHS, MHOXEHHS 1 JUICHHS JIECATKOBUX
npo0iB

(dopmysoe  o3HaUYCHHS:  TPABUIBHOTO 1
HETIPaBWJILHOTO JIp00iB; BIACOTKAa, CEPEIHBHOTO
apu(MEeTHYHOTO

poO3B’si3y€ BHpPaBH, LI0 MepeadavYarTh:

3HaXO/DKEHHST NpoOy BiJ YuWciIa 1 4YmMclia 3a Horo




K-11 3MicT HAaBYAJILHOTO MaTepiay JlepxaBHi BUMOTH 10 PiBHSI 3arajibHOOCBITHBOI
roa MiATOTOBKH YYHS
JIECATKOBHUX JIPOOIB IpoOOM; TEpPEeTBOPEHHS  MIIIAHOTO  YHCTIa
ApudmernyHi Iii 3 T1eCATKOBUMH | HETIPABIIILHUH Jpi0; MepeTBOPEHHs HENPABUIHHOTO
Ipodamu npoOy B MilmaHe 4uciio abo HarypajdbHE YHUCIIO;
Bigcorku MOPIBHSHHA, [OJaBaHHS, BIJIHIMaHHS 3BUYANHHUX
Cepenne apudpmernune. Cepeate | ipoOiB 3 0JIHAKOBUMHU 3HAMEHHUKAMU; MOPIBHIHHS
3HAUCHHS BEIUYNHU NECSITKOBUX  JApoOiB,  JTOJaBaHHS, BiAHIMAHHS,
MHOXXEHHS 1 [JJICHHS  JECATKOBHX  JIPOOiB;
OKPYTJICHHSI JIECATKOBUX JApoOIB 70 3aJaHOro
pO3pALy; 3HAXOXKEHHS BIJICOTKA BiJl YKCIa Ta YUCIIA
32 WOro BIJICOTKOM; 3HAaXO/DKCHHS CEpPEAHBOTO
apu(METHYHOr0  KUIBKOX  YHCEN;  CEpPEeIHBOTO
3HAYEHHS BEIMYUHU
12 Tema 3. INOBTOPEHHSA 1
CUCTEMATHU3ALIA
HABYAJIBHOTI'O MATEPIAJTIY
6-if k1ac. MATEMATHKA
(140 200. I cemecmp — 64 200, 4 200 Ha mudicoetw,
1l cemecmp — 76 200, 4 200 na mudicoenv)
K-1b ron | 3mict HaBuaabHOro marepiajay | /lep:kaBHi BUMOrH /10 PiBHA 3arajibHOOCBITHbOL
MiITOTOBKH YYHS
10 Tema 1. IOIAIIBHICTH Ydenb/y4yeHuus:
HATYPAJIBHUX YUCEJI HABOIMTh NMPHUKJIAIM: POCTUX 1 CKIAJEHUX
JlUTbHUKH Ta KpaTHi |4Mced; HapHUX 1 HENapHUX YMCEN; YHCEeN, II0
HaTypasibHOro  yucna.  O3Haku | AUIAThCA Haio Ha 2, 3,5, 9, 10
nmojJiapHOCTI Ha 2, 3, 5,9, 10 MOSICHIOE IpaBuIa 3HAXOKCHHSI:
IIpocri Ta ckiageHi yncia Haioinpmoro cmineHoro minbHuka (HCJ) 1

Po3knamganns gucen Ha poCTi
MHOXHHUKHA

Haiibinpmmii CIIUIbHUAN
TIIBHUK

HaiimeHnie criiyibHEe KpaTHE

HaiiMeHmoro criapHOro KpatHoro (HCK) nBox
quCel

(opmyJII0€ O3HAUEHHS TIOHATH: JUIBHUK;
KpaTHEe; MPOCTE YHUCIIO; CKIIAJeHEe YHCIIO; CHiUTbHUMA
JITBHUK; CIUIbHE KpaTHE; 03HAKU MOIUIBHOCTI Ha 2,
3,59,10

PO3B’si3y€ BNpPaBH, WI0 MepeadavyaroTh:

BUKOPHUCTAHHS O3HAK MOAUIBHOCTI yucen Ha 2, 3, 5,




K-1B roa

3MicT HABYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH YYHS

9, 10; po3kiiagaHHsl HATYPaJIbHUX YHUCEN HA MPOCTI
MHOYKHHKH, 3HAXOMKEHHS CIUIBHUX MIIBHHUKIB Ta

CIIJIBHUX  KpaTHUX  JBOX  (TPhOX)  YHCEII,

HCD) 1

Haiimenmoro cmigpHOro kpatHoro (HCK) nBox

HAWOUIBLIOTO CIUILHOIO  JUIBHUKA

(TpbOX) uncen

30

Tema 2. 3BUYAHMHI
TIPOBU

OcHOBHA BJIACTUBICTH JAPOOY.
Cxopouennsi apoOy. Haitmenmmit

CHUILHUNA 3HAMEHHUK Jpo0iB.
3BeAcHHS JApOOIB 70 CHIIBHOTO

3HaMmeHHHKa. [lopiBHSIHHES Op00iB

Apudmernuni piil 31
3BHYAHUMU IpoOdaMu

3Haxo/DKeHHS  JIpody  BiX
YHCIIa 1 yucia 3a Horo Apooom

[TeperBopenns 3BUYANHUX

npobiB y necsaTkoBi. HeckiHueHH1

NepioNYHI  JECATKOBI  JpOOH.

JlecarkoBi HaOJVKeHHS

3BUYAIHOTO APOOY

Y4yeHnb/yueHuUs:

HABOJUTh NPHUKJAAU: 3BHYAWHUX JpOOIB;
JECATKOBUX JPO0iB; HECKIHYCHHHX TEPIOTHMIHUX
JIECATKOBUX JIPOOIB; B3aEMHO OOCPHEHUX YUCEIT

MOSICHIOE TIpaBWJIA: TOPIBHSHHS, J0/IaBaHHS,
BiAHIMAHHSA, MHOKEHHA 1 JOUIEHHS 3BHYAMHUX
Ipo0iB; 3HAXOKCHHS Apo0y BiJl YUCIA Ta YUCIIA 32
roro a1pobom

(hopMyJ110€ OCHOBHY BIACTHBICTH JIpO0Y

pO3B’si3y€ BHOpPaBH, W0 TMepeadavyaroTh:
CKOpOUYEHHsSI Jpo0iB 1 3BEIEeHHS JpoOiB [0
CHUIBHOIO  3HAMEHHMKA; TOpIBHSHHA  JIpOOiB;
IOoJaBaHHSA, BiAHIMAHHA, MHOXKEHHA 1 JIJIEHHSA

3BMYAMHUX ApoOiB; 3amuc 3BUYAHHOIO Jpody Yy
BUIJISAJII JIECATKOBOTO ApoOYy; 3HAXOMKEHHS Ipoly

B1JI YMCJIa Ta YUCIIa 3a HOoro 1pooom

24

Tema 3. BUTHOIIIEHHS 1
ITPOITOPIIIT

BigHomenHs. OcHoBHa
BJIACTUBICTD BIIHOIIIEHHS.
Maciura0.

[Tpomopuis. OcHoBHa
BHacTUBICTh  mpomopuii. [Ipsma
npornopuiiHa 3ajexHicTe. [loain

quclia y JaHOMY BiIHOIICHHI
BincoTkoBe BITHOIIEHHS IBOX

yucen. BicoTkoBi po3paxyHKu
Kono. HoBxuna koma. Kpyr.

ITnoma kpyra. Kpyrosuii cexrop. .

Ydenb/y4yeHuus:

HABOJIHUTH NPUKIAIA POMOPIIIHHUX
BEJIMYUH

NMOSICHIOE, 10 TaKe: BITHOIICHHS; TIpsMa

NPOMNOpILifHA 3aJIEXKHICTh; KOJO, KPYI, KPYroBUM
CEeKTOp; Jllarpama

(dopmyJiroe: o3HaYEHHS MPOTOPIIii; OCHOBHY
BJIACTHUBICTH MPOTMOPILIi

3aMUCYy€ i nosicHIoe GOopMyIIH JJOBXKUHH KOJIa
1 o Kpyra

300paxky€ Ta 3HAXOAMTh Ha MAJTIOHKAX:
KOJIO 1 Kpyr; KPYroBUW CEKTOp, CTOBIYACTI Ta

KPYTOBI AiarpaMu; MUJIiHApP, KOHYC, KYJIIO




K-1B roa

3MicT HABYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH YYHS

Huniaap. Konye. Kyms. CroBmaacri

Ta KPYyroBi Jiarpamu

PO3B’si3y€ BHNpPaBH, WI0 MepeadavyaroTh:

3HAXO/PKEHHS BIJHOIICHHS 4YHCEI 1 BEIUYHUH;
3HAXOJKCHHS HEBIJJOMOTO 4ICHA MPOIOPIIil; 3aruc
BIJICOTKIB Yy BHIJIAI 3BHYAWHOTO 1 JECATKOBOTO
Ipo0iB; 3HAXO/HKCHHS JOBXHHM KOJa 1 TUTOINI
Kpyra; aHaJli3 CTOBITYACTUX Ta KPYrOBUX Jliarpam
PO3B’si3y€: OCHOBHI 3aja4i Ha BiJCOTKH;
3a/1a4l Ha MPOTMOPIIIHHI BEIHYMHH 1 TIPOMOPIIIHHII

01T

64

Tema 4. PAIIOHAJIBbHI
YHUCJIA TA JIi 3 HUMHA

JlomaTHi Ta Bia’€MHI 4YHCIIA.
Yucno Hynb

Koopaunartna npsama

[Ipotunexui uucia. Moayib

qucia

Him  gwmcma.  PamionanbHi
qrcia

[TopiBHSIHHS ~ palliOHAJIBHUX
qucen

ApudpmeTnuni aii 3

palioHaTbHUMHU YUCTAMHU
BmactuBocti  gomaBaHHS 1

MHOKCHHSA paHiOHaHBHI/IX YHUCCI

Poskpurts  myxok. IlomiOHi
JOJTAHKH Ta iX 3BEJIEHHSI

PiBHAHHA. OcHOBHI
BJIACTUBOCTI PiBHSHb

[lepnennukynsipHi i

napajenbHi mpsMi, iX modyaoBa 3a

JIOTIOMOT'OXO JIIHIMAKH 1 KOCUHIIS
Koopaunarna IIOIIMHA.

[Ipuknangu rtpadikiB 3anexHOCTEH

MDK BEJIMYNHAMU

Y4yenn/yuyeHuus:

HABOJIUTL NPUKJIATA JOJaTHUX Ta

BII’€MHHUX YHCEJ, TMPOTUICKHUX YHUCEN, MUIMX Ta
parioHaATbHUX YUCET
MOSICHIE, 10 TakKe. MOAYJIb YHCIA,

MPOTHJICKHI YKCJIa; LI YKcia; paioHaNbHI YUCIa,

KOOpJMHATHA TMpsMa; KOOpJAWHATHA TUIOIIMHA;

moA10H1 JOJaHKH

dhopmyirroe:

® O3HAYCHHS MEPICHIUKYISIPHUX 1 TMapalieTbHUX
TIPSIMHEX;

e @paBWJa BHUKOHAaHHSA apUPMETHUYHUX Jdi 3
parlioHaTbHUMH YHCIIAMH; PO3KPUTTS ITYKOK;
3BEJCHHS MOAIOHNUX JIOIAHKIB;

® OCHOBHI BJIaCTUBOCTI PiBHSHb

kJIacudikye B3aeMHE pO3MIIIEHHS IPSIMHUX Ha
ILTOIIMHI.
Ta 3HAXOAUTh Ha

Ooynye MAJIIOHKAX:

KOOpJAMHATHY TpsAMY; KOOPJIMHATHY IUIOLIUHY;

NEpIEHAUKYISApHI  H  mapajenbHi  TOpsMi  3a

JOTIOMOTOK0  JIHIMKKM 1  KOCHHI;  Tpadiku

3aJIC)KHOCTEH MK BEIMUMHAMU 10 TOYKAX

OOIPYHTOBY€ BIACTHBOCTI JIOJIaBaHHS 1

MHOXCHHA paHiOHaﬂbHI/IX YUCCII

pO3B’si3y€ BIPaBH, 10 MNepeadavarOTh:

3HaXOAKCHHSA MOoAayJsd qucia, HOpiBHHHHH




K-Tb rog | 3MicT HaBYaJIBLHOr0 MaTepianxy

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH YYHS

parlioHanpbHUX YHCEeT; JOJaBaHHS, BiJHIMaHHS,
MHOKEHHSI 1 JUICHHS palliOHAJIbHUX  YHUCEIl;
OOYHMCIICHHS 3HA4YCHb YHUCJIIOBUX BHpAa3iB, IO

MICTATh JOJAaTHI W BII €MHI 4YHUCIA; PO3KPUTTS

JTYIKOK, 3BEIECHHSI MoA10HUX IIOIaHKIB;
3HAXOJ/DKCHHS KOOPAMHAT TOYKH Ha KOOPJUHATHIM
IJIOMIMHI Ta MOOYJOBY TOYKH 3a i KOOpAWHATAMH,
aHamizye rpadikd 3aJeKHOCTEH MDK BEIMYMHAMHU

(BiaCcTaHb, 4ac; TeMIepaTypa, 4yac TOIIO)

PO3B’sI3y€: PIBHSAHHA 3 BHUKOPUCTAHHSIM
npaBWi, 10  IPYHTYKOTbCS  Ha  OCHOBHHX
BJIACTUBOCTSX PIBHSAHHSA, TEKCTOBI 3adadi 3a

JIOTIOMOTOI0 PiBHSIHB

12 Tema 5. IOBTOPEHHA 1
CUCTEMATHU3ALIIA
HABYAJIBHOI'O MATEPIAJTY
7-i knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 na mudicoenw,
1I cemecmp — 38 200, 2 200 Ha mudicoenv)
K-11 B MicTHARIANRHOLO| MATepTALY JepaxaBHi BHMOTH 10 PIBHSA 3araJibHOOCBITHBOL

roj MiITOTOBKH YYHS
43 Tema 1. HIJII BUPA3H Y4yenb/yueHuusi:

Bupazu 31 3MiHHUMEH.  lim HABOAMTH NPHUKJAAM: YHCIOBUX BHUPA3iB;
pamioHasibHi ~ BUpa3H.  TOTOXKHICTh. | BUPa3iB 31 3MIHHUMH; OJTHOUWIEHIB; MHOTOUJICHIB
ToToxH1 nepeTBOpeHHs BUpa3y MOSICHIOE:

Cremninp 3 HaTypaJbHUM | e §K 3HAWTH YMCIOBE 3HA4YEHHS BHpa3y 31

IIOKa3HUKOM. BlacTMBOCTI cTeleHsa 3
HaTypaJIbHUM MMOKa3HHUKOM
Opnounen. CtaHTapTHUN BUIIIST
oxnowrieHa. IligHeceHHs] OQHOWIEHIB 10
crerens. MHOXXEHHS OTHOYIEHIB
Mmuorowred. IlomibuHi  wieHun
MHOT'OYJIEHA Ta 1X 3BEIECHHS.

Creninp MHOTOWICHA JlomaBaHHs,

3MIHHUMH TIPH 33JIJaHUX 3HAYEHHSX 3MIHHUX;

e 10 Take: TOTOXHI  BHUpPa3H, TOTOXKHE
MIePETBOPCHHS BHpa3sy, OJTHOWICH
CTaH/IapTHOT'O BUTJIAY, KOE(DILI€HT
dopmyaroe:

® O3HAYCHHS: OJTHOYJICHA, CTETeHA 3
HaTypalbHUM  TOKAa3HUKOM,  MHOTOYJICHA,
MOMIOHUX  WIEHIB  MHOTOWIEHA  CTEIEHS




K-1B
roj

3MicT HAaBYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH Y4HS

BIIHIMAHHSA 1 MHOXXEHHS MHOTOWICHIB
@opMynu  KBaapara JBOYJICHA,

pI3HMIII KBajapaTiB, CyMH 1 pIi3HUII

KyOiB

MHOTOYJICHIB

Poskinananasa Ha

MHOXHHKH

MHOTI'OYJICHA;

® BJACTUBOCTI  CTENEHS 3  HATypaJbHUM
MMOKAa3HUKOM;
® TIpaBHUJIA: MHOXXCHHS OJTHOYICHA i MHOTOYJICHA,
MHOXCHHS ABOX MHOI‘O‘-IJIeHiB
3anmcye i 00rpyHTOBYE:
® BJACTUBOCTI  CTEMEHS 3  HATypaJlbHUM
MOKa3HUKOM;
e (HOpMYIIM CKOPOUCHOTO MHOKEHHS
PO3B’si3y€ BIpPaBH, 10 MeperdavYarTh:

oOunCciIeHHS 3HA4YeHb BHpPa3iB 31 3MIHHUMH,

3BEJICHHS] OJHOWICHA /IO CTaHAAapPTHOTO BHIJILY;
NEPETBOPEHHS MOOYTKY OJHOWIEHA 1 MHOTOYJICHA,
CyMH, pi3HHLI, I0OYTKY JABOX MHOTOWIEHIB Y
MHOTOWIEH;  PO3KJIaJaHHS

MHOI'O4JICHa Ha

MHOXHHUKH  CIHOCOOOM  BHWHECEHHS  CITUIBHOTO

MHO)KHHMKa 3a JAYKKH, CIOCOOOM TpyIyBaHHS, 3a
¢dbopMyTaMH  CKOPOYEHOIO MHOXXEHHS Ta i3
3aCTOCYBaHHSAM JIEKUIBKOX CIIOCO01B; BUKOPUCTaHHS
3a3HAUYEHUX MEPETBOPEHD y MPOLEC] PO3B’A3yBAHHS

PIBHSIHB, JOBEJICHHS TBEPKEHD

Tema 2. ®YHKIIII

OyHKIIOHATbHA 3aJEKHICTh MIXK
BEeJIMYMHAMH SK MaTeMaTHYHA MOJIENb
peanpHUX mporieciB. Oynkmis. ObmacTh
BU3HAUEHHS Ta 00JacTh 3HAYCHb
¢ynkuii. Crnocobu 3amaHHs QYHKIII.
I'padix Ppynkmii

Jlinifina ¢yskuis i rpagik Ta

BJIACTUBOCTI

Y4yenb/yueHuus:

HABOAUTHh MPHUKJIAAU:  (QYHKIIOHATHHHUX
3aJIe)KHOCTEH; IIHINHUX (PYHKIIIH

MNOSICHIOE, IO TaKe:

apryMeHT; (QYHKIIIS;

oOnacTh BHM3HaueHHS (yHKII; 00JacTe 3HaUY€Hb

¢byHKIiT; Tpadik GyHKIIT

dopmyioe o3HAUCHHS TOHATBH:  DYHKYIA,
epaghix  @yukyii;  ninitina  @QyHKkyia,  npama
NpONOpYItHICMb

HA3MBa€ Ta IJIOCTPye Ha MNPHUKIATAX

crocoOu 3aanHs GyHKITT
onucye noOymoBy rpadika QyHKIi, 30KkpeMa

miHIAHOT Ta 11 OKpemMoro BHIYy — MpAMOL




K-1B
roj

3MicT HAaBYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH Y4HS

MPONOPIIHHOCTI

PO3B’AI3y€ BIPaBH, 10 NepeAdaAYaloTh:

3HAXO/KEHHSA  00JacTi  BHU3HAYEHHS

ynKui;

3HAXOIXKCHHAA 3HA4YCHHA 3a JaHHM

byHKIil
3HAYECHHSIM apTyMEHTY; Mo0yI0BY rpadika JiHiiHOT
3a rpadikom

¢byHKLil; 3HAXOMKEHHS byHKii

3Ha4YeHHS (PYHKIIT 32 JaHUM 3HAYEHHSM apryMEHTY
1 HaBIAKW; BHW3HAYCHHS OKPEMHUX XapaKTEPUCTUK
3a 11

rpadikoMm (mOmaTHI 3HAYCHHS,

byHKIIT

BiJI’€MHI 3HAYCHHS, HYIT1)

13

Tema 3. JJIHIMHI PIBHSIHHSI
TA IX CHCTEMH

JliniliHe pIBHSHHSI 3 OJHIEIO
3MiHHOW0. JliHifiHE pIBHSHHA 3 JBOMA
3MIHHUMH Ta Horo rpadik

Cucrema ABOX JNIHIMHHMX DPIBHSHB
3 IBOMA 3MIHHUMH

Po3B’si3yBaHHs  cucTeM  JIBOX
TMHIAHUX PIBHSHB 3 JIBOMAa 3MIHHUMHU:
rpagpiyHUM  crocoOoM;  CrocoOoM
MJICTAHOBKH, CIIOCOOOM JI0JaBaHH

JIiH1iH1 PIBHSHHS Ta iX CHCTEMHU
IK MaTeMaTH4Hi

MO,Z[eJ'Ii TCKCTOBUX

3aaaq

Y4yenb/yuyeHuus:

HABONTb NMPUKJIAJAN: PIBHIHHS 3 OJHIEIO Ta
JBOMa 3MIHHMMH, JIHIHHUX PIBHSHb 3 OJHIEIO Ta
JIBOMa 3MIHHUMH;, CUCTEMH JBOX JIHIHHUX PIBHIHD
3 IBOMa 3MIHHUMHU

MOSICHIOE:

® [0 TaKe cHCTeMa JABOX JIHIMHUX pIBHSIHb 3
JIBOMa 3MIHHUMH;

® CKUIBKM PO3B’SI3KIB MOXKE€ MAaTH CHCTEMa JBOX
JHIAHUX PIBHSHB 3 JIBOMA 3MIHHUMHU

(dopmyJroe o3HayeHHS: JTIHIWHUX PIBHAHD 3
OJIHIEIO Ta JBOMa 3MIHHMMHU; PO3B’S3KY PIBHSHHS 3
JIBOMa 3MIHHUMHM; PO3B’SI3Ky CHCTEMH JIBOX
JTIHIAHUX PIBHSHB 3 ABOMAa 3MIHHUMHU

oyaye rpadiku JTHIAHUX PIBHSAHBb 13 JBOMA
3MIHHUMH

ONMHUCY€ CHOCOOM PO3B’SI3yBaHHA CUCTEMHU
JIBOX JIIHIMHUX PIBHSHB 3 JBOMA 3MIHHUMHU

XApPaKTEPU3y€ BUIIAAKH, KOJIHW CHUCTEMa IBOX

JTHIWHUX PIBHSAHb 3 JBOMa 3MIHHUMH MAa€ OIUH

pO3B’A30K; Mae 0e3miy  po3B’s3KiB; HE Mae
PO3B’SI3KIB
poO3B’si3y€: JTiHIAHI PIBHAHHSA 3  OJHIEIO

3MIHHOIO 1 PIBHSHHS, IO 3BOASTHCA JI0 HUX;

TEKCTOBI 3ajladi 3a JOMOMOIOI0 JiHIMHUX PIBHSIHD 3




K-1B

3MicT HAaBYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL

roj MiITOTOBKH Y4HS
OJIHI€IO0 3MIHHOK; CHCTEMHU JBOX JIHIWHUX PiBHSHb
3 IBOMa 3MIHHUMH, BKa3aHUMH Y 3MICTi criocobamu;
TEKCTOB1 3aJadi 3a JIOMOMOTOI0 CHCTEM JIBOX
JTIHIWHHUX PIBHSHB 3 IBOMA 3MiHHUMH
3) Tema 4. INOBTOPEHHSA 1
CUCTEMATHU3ANIA
HABYAJIBHOI'O MATEPIAJIY
8-ii k1ac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 na mudsicoens,
Il cemecmp — 38 200, 2 200 na musicoensv)
K-tb . c JepxaBHi BUMOI'M 10 PiBHS 3arajibHOOCBITHBOI
i~ 3MicT HaBYAJIBHOI0 MaTepiaLy RO LGyt
32 Tema 1. PAIIOHAJIBHI Y4enb/yyeHuns:
BUPA3HU HABOJUTH NPUKJIAJAN PAI[iOHATILHOTO BUPA3Yy,
PanionansHi BUpAa3u. | palliOHAILHOTO  JApoOy,  CcTemeHs 13  LUIUM
Pamionansui Ipoowu. OcHOBHA | TOKa3HUKOM

BIIACTHBICTH PAIliOHAIBHOTO JIPO0Y
ApudpmeTnuni i 3
palioHaJIbHUMU JIpoOaMu
Pamionansui PIBHSIHHS.
PiBHOCHUIIBHI PIBHSHHS

Crenidp 13 WIJIUM TTOKa3HUKOM Ta

Moro  BuactuBocTi.  CraHgapTHUM
BUIJISL] YKCIIa

. K e . .

OyHKIIisA y=_, Ti rpadik 1
BJIACTUBOCTI

po3Mi3Ha€ LIl palioHaNbHI BUpa3u, APoOOBI
pallioHaJIbH1 BUPa3H
MOSICHIOE:
® K BHKOHATH CKOPOYECHHS JApoOy; SK 3BECTH
Ipid 10 HOBOTO 3HAMEHHMKA; SIK 3BECTH ApoOU
JIO CIIJIBHOTO 3HAMCHHHUKA;
® 1110 TaKe: CTAHJAPTHUN BUTJIST YHCIIA
popmy.troe:
® OCHOBHY BIJIACTUBICTH JIpo0y; BIIACTHUBOCTI
CTEIICHS 3 IIUIMM ITOKa3HUKOM;
e TpaBWia: JOJABaHHS, BiJHIMAHHS, MHOXXEHHS,
TiJIeHHS Apo0iB, T THECEHHS IPo0y 10 CTENEHS;
® YMOBY piBHOCTI ApoOy HYJIIO;
® O3HAUEHHS: CTEMEHS 3 HYJIbOBUM IMMOKA3HUKOM;

CTENEeHs 3 UIMM Bil’€MHUM HOKA3HUKOM

. k e
OMHMCY€ BIACTHBOCTI (yHKmii y=_ 32 Ti

rpagikom

OOTPYHTOBY€ BIIACTUBOCTI CTEMEHS 13 IIJIUM




K-1B
roja

3MicT HABYAJIBHOI0 MaTepiay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiATOTOBKH YYHS

ITOKa3HUKOM

PO3B’si3y€ BHIpPaBH, W0 MNependavyaroTh:

CKOpPOYCHHsI JIpo0iB; 3BEACHHS ApOOIB JI0 HOBOTO

(cmiibHOTO) 3HAMEHHHWKA; 3HAXO/DKEHHS CYMH,

pi3uui, 100yTKy, 4YacTKu ApoOiB; TOTOXHI

IIEPETBOPEHHS parioHaIbHUX BUPA3iB,;

pO3B’s3yBaHHS PIBHSHB 31 3MIHHOIO B 3HAMCHHHUKY

npoOy;  TIEPETBOPEHHS  CTENEHIB 3 IUJIUM

IMOKa3HUKOM; 3alucC 4YucCila B CTaHAAPTHOMY

BUTIISIAL;, TOOYIOBY Tpadika QyHKIT Y =;

14

Tema 2. KBAJPATHI
KOPEHI. JICHI YACJIA
Oyukuist 'y = X%, ii rpadik i
BJIACTHBOCTI
Apudmernanuit KBaJIpaTHUN
KopiHb. BiactuBocTi apupmMeTnyHoro
KBaJIpaTHOT'O KOPEHS
MHoxuHa. [TigMHOXHUHA.

UucnoBi  MHOXHHH. Pamionanbhi
yucna. IppamionansHi uyucna. JlilicHi
qrcna

®ynknis  y=+/x, 1i rpadpik i

BJIACTUBOCTI

Y4yenn/yuyeHuus:
HABOJUTH MPUKJIAIN: MHOXHH, ITiIMHOXHH;

YHCJIIOBUX MHOX>XHH, paI_liOHaJ'IbHI/IX YHUCCII,

IpparioHAIbHUX YUCEI

MOSICHIOE, 110 TaKe: MHOXKWHA, ITiIMHOXKHHA;
palioHaJIbHE YMCIIO; 1ppallioHaJbHe YHUCIO; JTiHCHE
YHCIIO

¢opmyiioe:  o3HaueHHs ~ apUPMETHYHOTO

KBaJPaTHOTO KOpPEHsS 3 4YHuCjla; BJIACTHUBOCTI

apu(METHYHOTO KBAJPATHOTO KOPEHS
XapaKTepU3y€ BIACTUBOCTI (PYHKIIN Y = X,
y=+/x 3aix rpacdikamu

PO3B’si3y€ BHIpPaBH, W0 MNependavyaroThb:

3aCTOCYBAaHHS MOHATTSA apu(MeTHnyHOoro

KBaaApaTHOro KOPCHA JJId OOYHCIICHHS 3HAYeHb

BUpa3iB, CHPOILIEHHS BUPa3iB, pPO3B’S3yBaHHSA

PIBHSHB, MOPIBHSHHS 3Ha4Y€Hb BUPA3iB;

MEePETBOPEHHS BHpa3iB 13 3aCTOCYBaHHSIM

BUHECCHHA MHO>XHHKa 3 -Hi}l 3HaKa KOpPCHH,

BHECEHHS MHOXKHHKA TIi/I 3HAK KOpPEHS, 3BUILHEHHS
BiJl IppalliOHATBHOCTI B 3HAMEHHHUKY JpOOY;
.. ) . .
no6ynoBy rpadikiB GyHKLiH Y = X°, y=+/x ; aHami3
CHIBBIJHOIIEHh MIXK YHWCIOBHMH MHOHWHAMH Ta IX

CICMCHTaMU




K-1B

3MicT HABYAJIBHOI0 MaTepiay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL

roa NMiATOTOBKH YYHA
18 Tema 3. KBAJIPATHI Y4enb/yyeHuns:
PIBHAHHSA HABOJMTh NPHUKJAIH KBAJPAaTHUX DPIBHSIHD,
KBagparuuii Tpuuiiexn KBaJIpaTHUX TPUUJICHIB
KBanpartHi piBHSAHHA dopmyoe:
®opmyna KOPEHiB KBaJpaTHOIO| e O3HAYCHHS KBaJIpaTHOTO PIBHSHHSA Ta
PIBHSIHHS KBaJIpaTHOI'O TPHUYJIEHA; KOPEHS KBaJpaTHOIO
Teopema Biera PIBHSHHS,
KBanparuuii TPUUWICH.| o Teopemy Biera
PoskmaganHs KBaapaTHOro TpPHYICHA 3anucye GopMyny: KOpPEHIB KBaJpaTHOTIO
Ha JIiHiHHI MHOYKHHMKH PIBHSIHHS; PO3KJIaJaHHS KBaJpaTHOTO TPHUUYJICHA Ha
Po3p’s3yBaHHA  pIBHSIHb,  SIKI | j1igiliHi MHOKHUKH
3BOIATBECA 10 KBaJpaTHUX PO3B’si3y€ BIpPaBH, 10 MeperdaAYalTh:
KBanparne PIBHSHHS AK | 3HaXO/DKEHHS ~ KOPEHIB  KBaJpaTHUX  PIBHSHD;
MaTeMaTU4Ha  MOJCIb  IPUKIAJHOL | po3KiIafaHHs KBaJpaTHOI'O TpHUYJICHA Ha
3a1aui MHOXHUKH, 3HaXOJDKEHHS KOPCHIB PIBHSHb, IO
3BOJATBCA 1O  KBaJpaTHUX;  CKJIaJaHHA 1
PO3B’sI3yBaHHS KBaJIpaTHUX PIBHSIHb Ta PIBHSIHb, 1110
3BOJATHCA A0 HHUX, K MAaTeMaTUYHMX MOJEJEH
MPUKJIAHUX 3a7a4
6 Tema 4. INOBTOPEHHSA 1
CUCTEMATU3ALIA
HABYAJIBHOI'O MATEPIAJIY
9-ii knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 na musicoens,
1 cemecmp — 38 200, 2 200 Ha mudicoeHv)
K- . . Jlep:kaBHi BHUMOTIH /10 PiBHS 3ara1bHOOCBITHBLOI
i~ 3MicT HaBYAJILHOI0 MaTepiay e T
18 Tema 1. HEPIBHOCTI YueHb/yueHuus:
UYucnoBi HepiBHOCTI. OCHOBHI HABOAUTH NPUKJIAIN: YUCIIOBHUX

BJIACTUBOCTI YHCIIOBUX HEPIBHOCTEH
HepiBHocrti 31 3MiHHUMHE. JliHiiHI

HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO
OO06’enHaHHs Ta TIepepi3 MHOXKHUH.

YucmoBi mpoOMIXKKH

HEpIBHOCTEN; HEPIBHOCTEH 31 3MIHHUMHU; JIHIHHUX

HEpIBHOCTEH 3 OJHIEI0 3MIHHOK; TOJBIHHUX
HepiBHOCTEH
MOSICHIOE:

® 1[0 Take 00’ €HaHHS Ta Nepepi3 MHOKUH




K-1B
roja

3MicT HABYAIBHOI0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH Y4HS

PiBHOCHIIBHI HEPIBHOCTI
Cucremu JIHIMHUX HEPIBHOCTEH 3

OJIHIEIO 3MIHHOKO

3aCTOCOBY€E  3a3HAYCHI  MOHATTA  JUIA
JIOBEJICHHS HEPIBHOCTEH
dopmytroe:
® BJIACTHUBOCTI YHCIIOBUX HEpIBHOCTEH;
BJIACTUBOCTI HEPIBHOCTEH 31 3MIHHOIO;
® O3HAuYEHHs: PO3B’SA3KY JIIHINHOI HEPIBHOCTI 3
OJTHIEI0 3MIHHOIO; PIBHOCUJIBHUX HEPIBHOCTEH
00TPYHTOBYE BJIACTHBOCTI YUCJIOBUX
HEepiBHOCTEH
300paxky€ Ha  KOOpAWHATHIM  MpsIMIii:
00’eHAHHS Ta IMepepi3 YMCIOBUX MHOXKHH; 3aJiaHi
HEpIBHOCTSIMH ~ YHCIIOBI  IPOMIKKH,  BHKOHYE
oOepHeHe 3aBaaHHs
3ammcy€e po3B’s3KU HEPIBHOCTEH Ta IX cHCTEM
y BUIIIAII 00’ €JHAHHS YUCIOBUX MPOMIKKIB 200 y
BUTJISIII BIJIMOBITHUX HEPIBHOCTEH
PO3B’sAI3y€: JTIHINHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO; CUCTEMH JIHIMHUX HEpPiBHOCTEH 3 OJHI€IO

3MIHHOKO

30

Tema 2.

OYHKIIA

KBAJAPATHUYHA

BnactuBocti  ¢ynkmii.  Hymi

¢byHKLI{, TPOMIXKKM  3HAKOCTAJIOCTI,

3pOCTaHHA 1  CHajgaHHA

yHKwuii,
HalOUIblle Ta HallMeHIe 3HaYeHHS
byHKIIT

[leperBopenns rpadikiB QyHKIIIH

KBanpatuuna dynkuis, ii rpadixk i
BJIACTUBOCTI

KBagpatna HepiBHicTh. CHcTema
JIBOX PIBHSHB 3 IBOMa 3MiHHUMU

Cuctema ABOX pIBHSHb 3 JIBOMA
3MIHHUMHM SIK MaTeéMaTHM4Ha MOJENb

MPUKJIAIHOT 3a1a4l

Y4yenb/yueHuusi:

HABOJAUTH NMPUKJIAAM: KBAJAPATUYHOT QYHKIIIT
004 CJII0€ 3HAUCHHS (QYHKILIT B TOYII
MOSICHIOE:

e meperBopeHHs rpadikiB Qynkmii: f(X) — f(X)
+a,f(X) - f(x + a), f(X) — kf(x);

e anroput™M mnoOynoBH Tpadika KBaJApaTUYHOI
bynHkIii
xapakTepu3ye QyHKIIO 32 ii rpadikom
PO3B’AI3y€ BIPaBH, 1IN0 MepeAdaYaoTh:

noOynoBy  rpadika  KBagpaTH4HOI  (YHKIII;
nmoOynoBy rpadikiB (GyHKIIH 13 BUKOPUCTAHHIM
3a3HAYEHUX TEPETBOpPEHb I'padikiB; PO3B’sI3yBaHHS
KBaJ[paTHUX HEPIBHOCTEH; 3HAXO/HKEHHS PO3B’SI3KiB

CUCTEM JBOX DIBHSHB 3 JIBOMa 3MIHHUMH, 3 SKHX




K-tp . . JlepxaBHi BUMOI'H 10 PiBHSI 3arajibHOOCBITHBOI
ron 3MicT HABYAJILHOT0 MaTepiaxy e p—
xoua 0 ofHE PIBHSHHS JIPYTOT0 CTENCHS; CKIIaIaHHS
1 po3B’sI3yBaHHS CUCTEM PiBHSHB 3 IBOMA 3MIHHUMH
SK MaTeMaTUYHUX MOJIEIeH MPUKIAIHUX 3a/1a4
12 Tema 4. YUCJIOBI YueHnb/y4yeHuns:
HOoCIIAOBHOCTI HABOJIHUThH NPUKJIAAN: YK CIIOBOI
Ywucnosi MOCJTIIOBHOCTI. | TOCJTIIOBHOCTI; apu(METUYHOI Ta T'C€OMETPUYHOT
Apudmernuna Ta reoMeTpHuYHa | Iporpecii

nporpecti, iX BracTuBocTi. Popmyiu N-

ro YJleHa apupMeTHIHOI Ta

reoMeTpuyHoi mporpeciii. Dopmynau
CyMHU MEpIIUX N-4JIeHIB apuPMETHUHOT

Ta TEOMETPUYHOT IIporpeciit

¢opmysiloe  O3HAYCHHS 1 BIACTHBOCTI
apu(METHYHOI Ta TEOMETPUIHOI ITPOTpeciii
3aIUCYE i MOSICHIOE:

® opmynu: 3araTbHOTO WieHa apu(METHIHOT Ta
reOMETPUYHOi Mporpeciii; cymu mnepmux n
YJICHIB IIUX TPOTPECIii;

e gracmueocmi apUPMETHYHOT Ta TEOMETPUIHOT
nporpecii
PO3B’AI3y€ BIPaBH, 110 NepeAdaAYaroTh:

00YMCIICHHS YJIEHIB NpOrpecii; 3aJaHHs Mmporpecii
3a JaHUMH 1X 4iI€HaMHU a00 CIIBBIIHOIIEHHIMH MIXK
HUMH; OOYMCIEHHS CyM TMEepIIMX N YIEHIB
apudmeTnyHOi ¥ reoMeTpUyHOi MpOrpeciii; 3amuc
MEepIOJUYHOIO  JIECSITKOBOrO JIpo0y Yy BHIJIAL
3BHYaitHOTO bopmyn

nporpecii

npoOy;  BUKOPUCTAHHS

3aralbHUX WIEHIB 1 CyM hilas:|

3HAXOJIKEHHS HEB1JIOMUX €JIE€MEHTIB MPOrpeciii

10 Tema S. TNOBTOPEHHSA 1

CUCTEMATHU3ALIIA

HABYAJIBHOI'O MATEPIAJTY

7-i kaac. TEOMETPIA
(70 200. I cemecmp — 32 200, 2 200 Ha mudicoeHy,
1l cemecmp — 38 200, 2 200 Ha mudicoens)
K-11 3MicT HAaBYAIBHOI0 MaTepiaxy JlepxaBHi BUMOI'HM 10 PiBHSI 3arajibHOOCBITHBOI
roa NiATOTOBKH YYHS
8 Tema 1. EJIEMEHTAPHI Ydenb/yuyeHuus:

TEOMETPUYHI ®II'YPU TA iX

HABOANTb MPHUKJIAAM TEOMETPUYHUX QIryp,




K-1B
roj

3MicT HABYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH Y4HS

BJIACTUBOCTI
¢irypu.  Touxka,

nmpsiMa, BIZIPi30K, MPOMiHB, KyT Ta ix

I'eomerpuuni

BJIACTUBOCTI. BuMiproBaHHs BIpi3KiB 1
KyTiB. bicekrpuca kyra. Bigcranp mix

JABOMa TOYKaMH

yKa3aHHUX Yy 3MICTi

MOSICHIOE, 1110 TaKe: TOYKA, MpsMa, HAJICKATH,
JeKATH MK, BIAPI30K, NPOMiHb, KYyT, TOBXKHHA
BiJIpi3Ka, rpajlyCHa Mipa KyTa, piBHI BiJIpi3KH, PiBHI
KyTH, OiceKTprca KyTa, BiICTaHb M’k TOYKaMH

(opmyJII0€ BIACTHBOCTI: PO3MIIICHHS TOYOK
Ha MpsMiii; BUMIPIOBaHHS Ta BiJKJIaJaHHS BiApi3KiB
1 KyTiB

kjaacupikye kyta (TocTpi, mpsAMi, Ty,
PO3TOpHYTI)

BUMIpIO€ Ta OOYHMCJIOE JOBXKUHY BIIpi3Ka,
IpaJyCHY Mipy KyTa, BAKOPUCTOBYIOUHU BIACTUBOCTI
X BUMIpIOBaHHS

300paxkye€ Ta 3HAXOAUTh HA MAJIOHKAX
reoMeTpuuHi (irypu, BKazaHi y 3MiCTi

3aCTOCOBY€ BUBUCHI O3HAYCHHSI 1 BIACTHBOCTI

JI0 pO3B’SI3yBaHHs 3a/1a4

18

Tema 2. B3AEMHE
POSMIIIEHHA TIPAMUX HA
IJIOLIUHI

CyMIXHI Ta BEpTHKaJIbHI KYTH, 1X
BIIACTUBOCTI

[TapanenbHi Ta NepHeHAUKYISAPHI
npsiMi, IX BJIaCTUBOCTI

[lepnennukynsip. Bincrans Bixg
Toukn 10 mpsmoi. Kyr wmix nBoma
NPSIMUMH, 110 TEPETUHAIOTHCS

Kyru, yTBOpeHi mnpu mepeTHHi

nBOX  mpsaMmux  ciyHoro.  O3Haku

napajenbHOCTI mpsiMux. BiactuBocTi
npu

KYTiB, HepeTHHI

napajeIbHUX MPSIMUX CIYHOIO

YTBOPEHHX

Y4yenb/yueHuusi:
HABOANTb NMPHUKJIAAM TEOMETPUYHUX QIryp,
yKa3aHHUX Y 3MICTi
NOSICHIOE:
e [0 TaKke akcioMa, TeopeMa, O3HAueHHS,
O3HaKa, HaCliI0K, yMOBa 1 BUMOTra TEOpPEMH,
npsiMme 1 oOepHEHE TBEPIKEHHS, IOBEIEHHS
TEOPEMU;
® CyTb JOBEJEHHS BiJ] CYIPOTUBHOTO
dopmy.aroe:
® 03HAYeHHA: CYMDKHUX 1 BEpTHKAJIbHUX KYTIB,
napajeabHuX 1 MepHeHAUKYIIPHUX MPSIMHUX,
MEpHeHIuKYNspa, BIACTaHI BIJ TOYKH JI0
MPSIMOT;
® gkciomy napaneabHUX MPSMUX;
CYMDKHHMX 1

® glacmueocmi: BCPTUKAJIBHUX

KyTiB; TMapajelpbHUX 1 NEPHEHANKYISIPHUX




K-t 3MicT HABYAJIBLHOI'0 MaTepiaay Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
roj NMiATOTOBKH YYHS
NpsIMUX, KYTiB, YTBOPEHHMX TMIPU TEPETUHI
napajeIbHUX MPSMHUX CiUYHOIO;
® 03HAaKU TIAPATICIIBHOCTI IPSIMUX
BUMIPIOE Ta 00YMCJIIOE BiJICTaHb BiJl TOYKH
JIO TIPSMOT
300paxy€e€ Ta 3HAXOAMTh HAa MAJIOHKAX:
napajienabHi i NepHeHINKYIISpHI TPSIMI;
NEPIEeHANKYIISAP; KYTH, YTBOPEHI NpU TNEpeTHHi
JIBOX MPSIMHUX CI4YHOIO
OOIpPYHTOBYE napasenbHIiCTh 1
NEepIEHINKYISPHICTD PSIMUX
AOBOAMTH:  BJACTUBOCTI  CYMDKHHX 1
BEePTUKAJIbHUX  KYTIB; MapajelbHUX MPSAMUX;
HNEepHEHIUKYIAPHUX HPSIMHUX; O3HaKU
HapaeabHOCTI MPSIMHUX
3aCTOCOBY€ BHUBUYCHI O3HAYEHHS 1 BIACTUBOCTI
710 PO3B’sI3yBaHHA 3a]a4
25 Tema 3. TPUKYTHHUKMN. Y4yenb/yueHuus:
O3HAKHN PIBHOCTI HABOJAMTH NPHKJAAM T€OMETPUYHUX QIryp,
TPUKYTHHUKIB yKa3aHUX Y 3MICTI; piBHUX (iryp
TpukyTHuk 1 #oro eneMeHTH. MOSICHIOE, 110 Take piBHI Girypu
Bucora,  Oicexktpuca 1  MefiaHa dhopmyroe:
TPUKYTHHUKA ® 03HAueHHA: 30BHIIIHBOTO KyTa TPUKYTHHKA;
Bunu TPUKYTHHUKIB. pI3HUX BHJIB TPUKYTHHKIB, OICEKTpPHUCH,
PiBHOOenpeHnii  TPUKYTHHK,  Horo BHUCOTH, MEJIlaHU TPUKYTHHUKA;
BJIACTUBOCTI Ta O3HAKH ®  GIACMUBOCHI: PIBHOOEIPEHOTO 1
HepiBHicTh TPUKYTHHUKA. HPAMOKYTHOTO TPUKYTHHKIB;
CrhiBBIAHOUIEHHSI MK CTOPOHaMH 1| e ozuaki: piBHOCTI TPHKYTHHKIB;

KyTaMu TPUKYTHUKA

Cyma KYTiB TPUKYTHHKA.
30BHIIIHIA KyT TPUKYTHHUKa Ta MHOro
BJIACTUBOCTI

PiBHicTh TeoMeTpuuHHX (Diryp.
O3Haku piBHOCTI TPUKYTHHKIB

O3Hakd PIBHOCTI MPSIMOKYTHUX

PIBHOOEIPEHOT0 TPUKYTHUKA

KJacu(pikye TPUKYTHUKU 32 CTOPOHAMH 1 3a
KyTaMu

300pajkye Ta 3HAXOAUTh HAa MAJIOHKAX:
PIBHOCTOPOHHI,

piBHOOEpEHI, MPSMOKYTHI

TPUKYTHUKH Ta IX €JIEMEHTH; 30BHIIIHIA KyT




K-t 3MicT HABYAJIBLHOI'0 MaTepiaay Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
roj NMiATOTOBKH YYHS
TPUKYTHHKIB. BrnactuBocTi | TPUKYTHHKA; PiBHI TPUKYTHUKH

NPSIMOKYTHUX TPUKYTHHKIB

OOIPYHTOBY€: HAJCKHICTh TPUKYTHUKA [0
MIEBHOT'O BHUJTY; PIBHICTh TPUKYTHHUKIB

JAOBOJAUTD: BJIACTHBOCTI i O3HaKH
pPIBHOOEIPEHOTO TPHUKYTHUKA; BIACTHBOCTI KYTIiB
TPUKYTHHMKA; BJACTUBICTh 30BHIIIHBOTO  KyTa
TPUKYTHHKA

3aCTOCOBY€ BUBUCHI O3HAYCHHSI 1 BIACTHUBOCTI

JI0 pO3B’SI3yBaHHS 3a/1a4

13

Tema 4. KOJIO I KPYT
Komno. Kpyr
JloTnuHa 10 KoJa, 1i BIACTHBICTh
Koo, OITHCaHe HaBKOJIO
TPUKYTHHKA

Koo, Bucane B TpUKYTHUK

FCOMCTpI/I‘IHe MiCI_Ie TOYOK

Y4yenb/yueHuusi:

HABOJAUTH NMPHUKJAIM TCOMETPUYHUX QIryp,

YKa3aHUX Yy 3MICTI

MOSICHIOE, M0 TaKe: TeOMETPUYHE Micle
TOYOK

popmyaroe:

® O3HAYEHHS: ix

KOJIa, €JIEMEHTIB,

Kpyra,

JOTHYHOI1 a0 KoOJ1a, CCPECANHHOTO

HNeprneHuKyasipa 10 BiApi3ka,  Koua,

OMMCAHOTO HAaBKOJIO TPUKYTHHKA, 1 KoJa,
BITMCAHOTO B TPHUKYTHUK;
® gracmugocmi: CEPEJUHHOTO IEPIEHIUKYIAPA
70 BiJpi3Ka, OICEKTpHCH KyTa, JOTUYHOI 0
KOJIa, JllaMeTpa 1 XOpAM KOoJla, CEepeIuHHHMX
MEPHeHIUKYIApIB O CTOpPIH TPUKYTHHKA,
OiCeKTpUC KyTiB TPUKYTHHMKA, BIACTUBOCTI
JOTUYHOT JI0 KOJIa
300paxy€e€ Ta 3HAXOAMTb HAa MAJIOHKAX:
KOJIO Ta HOro €JIEMEHTH; JOTHUYHY [0 KOJa; KOJIO,
BIIMCAaHE B TPHUKYTHHUK; KOJIO, OIKCAaHE HAaBKOJIO
TPUKYTHHKA

3aCTOCOBY€ BUBUCHI O3HAYCHHSI 1 BIACTHBOCTI

JI0 pO3B’sI3yBaHHS 3a/1a4

Tema S. IIOBTOPEHHA 1
CUCTEMATHU3ALIA
HABYAJIBHOI'O MATEPIAJY




8-i kaac. TEOMETPIA

(70 200. I cemecmp — 32 200, 2 200 na mudsxicoenn,

1I cemecmp — 38 200, 2 200 Ha mudicoens)

K- 3MicT HAaBYAJIBHOI0 MaTepiary JlepaxaBHi BUMOI'M 10 PiBHSI 3arajibHOOCBITHBOI
roa NiATOTOBKH YYHSA
22 Tema 1. HOTUPUKYTHHUKH Y4yenb/yueHuus:
YOTHUPUKYTHUK, HOTO EIIEMEHTH. HABOAMTb MPHUKJIAJAM TEOMETPUYHUX QIryp,
Cyma KYTiB YOTUPUKYTHHKA. | YKa3aHUX Y 3MICTi
[Tapanenorpam, #oro BJIAaCTUBOCTI U MOSICHIOE, 1[0 TaKe: YOTUPUKYTHUK; OMYKIUH
o3Haku. [IpsAMOKyTHHK, poM0, KBajapar|i HEOIyKJINH YOTUPUKYTHHK; eJIEMEHTU
Ta iX BiactuBocti. Tparmertis YOTUPUKYTHHKA
Brncani Ta OIIHCaHI dopmyioe:
YOTUPHUKYTHHUKH. Bnucani Ta| ® O3HAuYeHHsA | 61acMuU6OCMi BKAa3aHUX Y 3MICTi
LIEHTPaNbHI KyTH YOTUPHUKYTHUKIB; ILIEHTPAJbHUX 1 BIHCAHUX
Teopema ®aneca. Cepenns miHis KYTiB; BIIMCAHOI'O i OIMCAHOTO
TPHUKYTHHKA, ii BIACTUBOCTI YOTHUPUKYTHHUKIB; CEpPEeIHBOI JiHIl TPUKYTHHKA
Cepennst  miHig — Tpamemii, i 1 Tparertii;
BIIACTUBOCTI ® O3HaKky  Tapaienorpama;  BIUCAHOTO 1
OMMCAHOTO YOTUPUKYTHHUKIB;
e meopemy: daneca; m©po CcyMmMy KYTIB
YOTHUPUKYTHUKA
KJIacH(piKy€e YOTHPUKYTHUKHI
300paxy€e Ta 3HAXOAMTh HAa MAJTIOHKaX
YOTUPHUKYTHUKH PI3HUX BUAIB Ta iX €JIEMEHTH
OOIPYHTOBY€ HAJISKHICTh YOTUPUKYTHHKA IO
MIEBHOTO BUY
AOBOIMTh:
® gracmueocmi U  O3HAKU  Tapayenorpama,
BJIACTUBOCTI NMPSIMOKYTHHKa, poM0a, KBajpara,
cepeqHboi JHII TPUKYTHHUKAa 1 Tparmeuii,
BITMCAHMX Ta IICHTPAJIHHHUX KYTiB;
e meopemy: daneca; n©po CyMmMy KYTIiB
YOTHUPUKYTHUKA
3aCTOCOBY€ BUBUCHI O3HAYCHHSI 1 BIACTHBOCTI
JI0 pO3B’sI3yBaHHs 3a/1a4
10 Tema 2. MNOAIBHICTH YdeHb/yyeHuns:




K-1B
roja

3MicT HABYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH Y4HS

TPUKYTHUKIB
V3aransHeHa Teopema Daneca
[Toxi6H1 TPUKYTHUKH

O3Haku MoAIOHOCTI TPUKYTHUKIB

HABOJUTH MPUKJIAIM TOIIOHUX TPUKYTHHUKIB
MOSICHIOE 3B 30K MIXK PIBHICTIO 1 MOJIOHICTIO
reOMETpUYHUX PITyp
dopmy.troe:
® meopemy: TpPO MelllaHW TPUKYTHHUKA; TPO
BIIACTHBICTH OICEKTPUCH TPUKYTHHKA;
® 03HAYeHHs TIOAIOHUX TPUKYTHUKIB;
® 03HaKu TMOAIOHOCTI TPUKYTHUKIB;
® y3acanvueny meopemy Daieca;
® gracmugocmi  CEpeiHIX MPONOPUIHHUX Y
IPSIMOKYTHOMY TPUKYTHUKY
300paxkye€ Ta 3HAXOAMTh HA MAJIOHKAX
NOi0HI TPUKYTHUKH
OOIPYHTOBYE TIOTIOHICTh TPUKYTHHKIB
JAOBOJUTH: Teopemy

po cepenHi

IpOMNOPLiHHI BIJIPI3KH B IPSIMOKYTHOMY

TPUKYTHUKY
3aCTOCOBY€

BUBYECHI O3HAYEeHHI u

BJIACTHBOCTI A0 pO3B’}I3yBaHHH 3aaa4

14

Tema 3. PO3B’S3YBAHHSA
MHNPAMOKYTHHUX TPUKYTHHUKIB

Cunyc, KOCHHYC, TaHI'E€HC
rocTporo KyTa IPSMOKYTHOTO
TPUKYTHHKA

Teopewma Ilidgaropa

[eprienmukymsap 1 moxwia, ix
BJIACTUBOCTI
CriBBiTHOILIIEHHSI MK CTOPOHAMH

1 KyTaMH MPSIMOKYTHOTO TPUKYTHHUKA

3Ha4YeHHs CHHYyca, KOCHUHYca,
TaHTEHCA JICSIKUX KYTiB
Po3B’s3yBaHHs MPSIMOKYTHUX

TPUKYTHUKIB

Y4yenb/yueHuus:
HABOAMTH NPHKJIAAM TECOMETPUUHUX (iryp
Ta CMIBBIJHOILLIEHb, YKa3aHUX y 3MICTI
MOSICHIOE: 110 TaKe MOXWJIA Ta 1 MPOEKIIis;II0
03HAYa€ «PO3B’S3aTU NPAMOKYTHUI TPUKYTHHUK»
dbopmyioe:
& gracmueocmi NEPIEHANKYIISApa 1 TOXUIIOT;
® O03HQYeHHs CUHYCa, KOCHHYCa, TaHIE€HCa
TOCTPOro KyTa MPsIMOKYTHOI'O TPUKYTHHUKA;
e meopemy Ilidaropa;
® (niggiOHOWEeHHsT MK CTOPOHaMH 1 KyTaMu
MPSIMOKYTHOT'O TPUKYTHHKA
3HAXOJAMTh  Ha

MaJIOHKaXx CTOPOHHU

MPSIMOKYTHOTO TPUKYTHHKA, BIJHOUICHHS SIKUX

JIOPIBHIOE CHHYCY, KOCHHYCY, TAHT€HCY BKa3aHOTO




K-tb 3MicT HABYAJIBLHOI'0 MaTepiaay Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
roa MiITOTOBKH Y4HS
TOCTPOTO KyTa
O0YHMCJIE 3HAYCHHS CHHYCa, KOCHHYCA,
TaHreHca ais kytis 30°, 45°, 60°
aoBoauThL Teopemy Ilidaropa
PO3B’s13y€ NIPSMOKYTHI TPUKYTHUKHU
3aCTOCOBYE BHUBYCHI O3HAYECHHS i
BJIACTUBOCTI JI0 PO3B’A3yBaHHS 3a/1a4
16 Tema 4. MHOTOKYTHUKMN. YdyeHb/yueHust:
IJj1omI MHOI'OKYTHHUKIB HABOAMTb MPHUKJIAJAM TEOMETPUYHUX QIryp,
MHOTOKYTHHK Ta HOTO €JIeMEHTH | yKa3aHUX y 3MiCTi
Onyxkii Ta HEOITYKJI1 NMOSICHIOE, III0 TakKe: MHOTOKYTHHUK Ta HOTO
MHOTOKYTHHKHU €JIEMEHTH; OMYKJIHA 1 HEOMyKJIUH MHOTOKYTHHUKH;
Cyma KYTiB OITYKJIOTO | IO MHOTOKYTHHKA
MHOTOKYTHHKA dopmyaroe:

MHOrOKyTHHK, BOIMCAaHUM y KOJIO,
1 MHOTOKYTHUK, ONHCAaHMH HaBKOJIO
KoJIa

[ToHATTS MyI0II MHOTOKYTHHKA.

ITnomi MIPSIMOKYTHHKA,
napaienorpama, pomo0a, TPHUKYTHHKa,

Tpanerii

® O3HAUeHHs: JiaroHai MHOTOKYTHHKA;

MHOTI'OKYTHHKA, BIIMCAHOI'O y KOJI10,

MHOTOKYTHHKa, OIMCAaHOTI'0 HAaBKOJIO KOJa;
® meopemy:

po CyMy KYTIB

MHOI'OKYTHHUKA, MpO IJiomy HIpsAMOKYTHHKA,

OIIyKJIOTO

napainenorpama, TpPUKyTHUKaA, Tparenii

3amucy€e Ta NOSICHIOE (OPMYJHM IUIOIII
reoMeTpUUHUX (Iryp, yKazaHHUX Y 3MICTi

300paxky€ Ta 3HAXOAWUTHL HAa MAJIOHKaX:
MHOTOKYTHMK 1 HOTO €JIEeMEHTH; MHOTOKYTHUK,
BIUCAHM Yy KOJO; MHOTOKYTHHK, OIMCaHHI
HAaBKOJIO KoJa

004U CJII0E TUIOII MHOTOKYTHHUKIB

AOBOAUTH TeopeMy npo II00Ly:
napainenorpama; pom0Oa; TPUKYTHHKA; Tparerwii
O3HAYECHHA 71

3aCTOCOBY€ BHBYECHI

BIIACTHBOCTI JI0 PO3B’sI3yBaHHS 3a7a4

Tema 5. INIOBTOPEHHA 1
CUCTEMATU3ALIA
HABYAJIBHOI'O MATEPIAJY




9-i knac. TEOMETPIA

(70 200. I cemecmp — 32 200, 2 200 na mudxicoeny,

1I cemecmp — 38 200, 2 200 Ha mudicoens)

K-11 3MicT HaBYAJILHOI0 MaTepiaxy JepxaBHi BUMOI'M 10 PiBHSI 3arajibHOOCBITHBOI
roj MiZITOTOBKH YYHS
14 Tema 1. METO/J YueHb/y4yeHUNA:

KOOPAUHAT HA IIVIOIIWHI
CuHyC, KOCHHYC, TAHT€HC KYTiB
Big 0° mo 180°
ToroxHocTi:
sin“a + cos® o= 1;
sin (180° — a)) = sin a;
cos (180° — a) =—cos a;
sin (90° — a) = cos a;
cos (90° — a) =sin o
Koopaunatu cepenunu Bigpiska
Biacrass Mix I1BOMAa TOUYKaMH 13
3aJJaHMMHU KOOPIUHATAMHU

PiBHsHHS KOJIa 1 TpsAMOT

HABOJAUTL NPUKJIAAA CIIIBBIIHOIIEHb,
YKa3aHUX y 3MICTi
MOSICHIOE:
® 1o makxe: CHHYC, KOCUHYC, TAaHT'€HC KYTIB BiJ
0° mo 180°; piBHsHHS (irypu;
® AK MOJCHa 3a0amu  Ha  KOOPJMHATHIN
IUIOILMHI: IPSAMY; KOJIO;
® cymb Memody KOOpPIMHAT Ta €Tamu MWOoro
3aCTOCYBaHHS
dopmyJIIo€ TEOpeMH TMpPO: BIACTaHb MiXK
JIBOMa TOYKaMH; KOOPAMHATH CEPEIUHH BiJpi3Ka
3aIHCY€E TA MOSICHIOE:
® OCHOBHI MOMONCHOCMI JUTS Sin o, cOs 0. 1tg o
® ¢opmynu KOOpAWHAT CEpPEAMHH  BIJpI3Ka,
BiZcTaHl MK JBOMa TOYKAMU;
® pi6HAHHS KOJIA, IPSAMOIL
300paxKy€ Ta 3HAXOAMTh HAa MAJIOHKAX
reomeTpuuHy ¢irypy (mpsmy, Koio) 3a ii
PIBHSIHHAM Y 3a/laHiil CUCTEMI KOOPIUHAT
Oyaye cucreMy KOOpDAMHAaT Yy TI€BHOMY
PO3MIIIEHH]I BITHOCHO 3371aHo1 Qirypu
o0uucIIoE:
® CHHYC, KOCUHYC, TaHTeHC KyTiB BiJ 0° no 180°;
® KOOpAMHATU CEPEIUHU BIAPI3Ka;
e BiAcTaHhL MIDK JBOMa TOYKaAMH, 3aJaHUX
CBOIMHU KOOpJIUHATaAMHU
AOBOIMUTH TEOPEMY IPO: BIICTAHb MIX JBOMa
TOYKaMU; KOOPAUHATH CEPEIMHU BiIpi3Ka
3aCTOCOBY€E BHBYECHI (QopMynu ¥ piBHIHHS

¢biryp 10 po3B’s13yBaHHS 3a7a4




K-t 3MicT HABYAJIBLHOI'O MaTepiaay Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
roj NMiATOTOBKH YYHA
14 Tema 4. BEKTOPU HA Y4yenb/yuyeHuus:
IJIOIUHI HABOJMTH NMPUKJIAJAN PIBHUX, MPOTHIICKHUX,

Bekrop. Moayns 1 Hampsm

BEKTOpA. PiBHicTh BEKTOPIB.

Koopnunatu Bektopa. JlomaBaHHs i

BiIHIMAHHS  BEKTOpiB. MHOXKEHHS
BekTopa Ha umcio. KomiHeapHi
BEKTOpHU

Ckansipuuii 100yTOK BEKTOPiB

KOJIIHEapHUX BEKTOPIB

MOSICHIOE:

® 10 maxe. BEKTOP; MOIYJb 1 HAlIPSIM BEKTOPA;
OJMHUYHUIA BEKTOpP; HYJIb-BEKTOP; KOJIIHEapHi
BEKTOpH; IMPOTHIICKHI BEKTOPH; KOOPIWHATU
BEKTOpa; cyMma 1 PI3HHLS BEKTOpIB; JOOYTOK
BEKTOpPa Ha YHCIIO;

® K 3a0amu BEKTOD;

® K iOKIaCcMU BEKTOP BiJI 3aJaHOT TOYKH;

® 3a AKUMU NPABUNAMU  3HAXOOSAMb: CYMY
BEKTOPIB; J0OYTOK BEKTOpa Ha YUCIIO
popmy.roe:

® 03HAueHHs. PIBHUX BEKTOPIB; CKaJSIPHOTO
NOOYTKY BEKTODIB;

® graACMUBOCTII: T HaJ BEKTOPaMH;
CKaJIIPHOTO MHO>KEHHS BEKTOPIB
300paxkye i 3HAXOAMTH HA MAJTIOHKAX:

BEKTOD; BEKTOP, PIBHUN a00 MPOTHIIEKHUIN JaHOMY,

KOJIIHeapHUi 13 JaHuM, y T. 4Y. 3a Horo

KOOp/AMHATaMU; BEKTOp, IO JOPIBHIOE CyMi
(p13HMII1) BEKTOPIB, TOOYTKY BEKTOpa HA YHCIIO
o0uHCIIoE:
® KOOpAMHATH  BEKTOpa, CyMH  (pI3HHIII)
BEKTOPIB, 100YTKY BEKTOpa Ha YUCIIO;
e CKaJsIpHUN JOOYTOK BEKTOPIB;
® JIOBXXHMHY BEKTOpA, KYT MIXK IBOMa BEKTOpaMH
00IPYHTOBYE PIBHICTB, KOJIIHEApHICTh,
NEePIEHIUKYIISPHICT BEKTOPIB
3aCTOCOBY€ BUBUCHI O3HAYCHHS i BIACTUBOCTI

10 pO3B’A3yBaHHS 3a/1a4




K-1B
roj

3MicT HABYAJIBLHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiATOTOBKH YYHS

14

Tema 2. PO3B’SI3YBAHHSA
TPUKYTHUKIB

TeopeMu KOCHHYCIB 1 CHHYCIB

Po3B’s13yBaHHS TPUKYTHHKIB

dopMmynu

JJI1 3HAaXOIKCHHS

IUTOII TPUKYTHHUKA

Y4yenb/yuyeHuus:
MOSICHIOE:

® [0 03HAYAE «PO3B’SI3aTH TPUKYTHHUK;
® OCHOBHI AITOPUTMHU PO3B’I3yBaHHS
TPUKYTHUKIB
(dopmyJiroe TeopeMy: KOCHHYCIB; CHHYCIB
3amiMcy€ Ta mosicHie (opMynu TuIomIi
TpukyTHHKa (I'epoHa; 3a 1BOMa CTOpOHAMH 1 KyTOM
MK HIMH)

300pa:kye€ Ta 3HAXOAMTh HA MAJKHKAX
€JIEMEHTHU TPUKYTHUKA, HEOOXITHI A1 0OUMCICHHS
HOro HEBIIOMUX CIIEMEHTIB

00YMCJII0€: JTOBKMHU BIIPI3KIB Ta TpagycHi
MIpH KYyTiB Y TPUKYTHHKAX; IIOIII TPUKYTHHUKIB

PO3B’sI3y€ TPUKYTHUKHU

3aCTOCOBY€ BUBYEHI (hOPMYIH M BIACTUBOCTI

a0 p03B’5{3YBaHH}I 3aJda4

Tema 3. INPABUJIbHI
MHOI'OKYTHHUKH. JOBKHWHA
KOJIA. INIOIIA KPYT'A

[IpaBunbHuH MHOTOKYTHHK
ioro BUJU Ta  BJIACTHBOCTI.
[IpaBunbHuM MHOTOKYTHHK,

BIMCAaHMM Yy KOJO Ta ONMUCAHUM
HaBKOJIO KOJIa

JoBxuHa kona. JloBknHa Iyru
Kona

[Inoma kpyra Ta HOro 4aCTuH

Y4yenn/yuyeHuus:
HABOJAUTH NMPHUKJIAIM TEOMETPUYHUX QIryp,
yKa3aHUX y 3MICT1
NMOSICHIOE, IO Take: Jyra KoJjia; JOBXKHHA
KOJa;, IUIOIIA Kpyra; NpaBUIbHUI MHOTOKYTHUK
(TPUKYTHUK, YOTUPUKYTHUK, IIECTUKYTHUK),
BIMCAHUH y KOJIO Ta ONUCAaHUN HABKOJIO KOJja
dopmyiroe:
® O03HQYeHHsA. TPABUIBHOTO  MHOTOKYTHHKA,
KpYroBOT'O CEKTOPa; CErMEHTa;
® meopemy’ TIPO BITHOUICHHS AOBXHHU KOJIA J10
Horo aiameTpa; mpo IOy Kpyra
3aMHCY€E Ta NOSICHIOE PopMyITy:

e pajiyca KoJja 3a CTOPOHOIO BIIUCAHOTO B HHOTO

MPaBWJIBHOIO MHOTOKYTHUKA (TPUKYTHHKA,
YOTUPHUKYTHHKA, HIECTUKYTHHUKA);
e paaiyca Kojlla 3a CTOPOHOIO OIHCAHOTO




K-1B
roj

3MicT HABYAJIBLHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiATOTOBKH YYHS

HaBKOJIO HBOTO MPABWJILHOTO MHOTOKYTHHKA

(TpUKyTHHKA, YOTUPUKYTHHKA,
IECTUKYTHUKA);

e JIOBXXMHU KOJIa 1 IyTH KOJa;

® IUIOLI KpPyra, CeKTOpa, CErMEeHTa

oynye MpaBWIbLHUN

TPUKYTHHK,
YOTUPHUKYTHHUK, IECTHKYTHUK
00UYHCITIOE:
® pajiyc Koja 3a CTOPOHOI BITMCAHOTO B HHOTO
IPAaBWJIBHOTO MHOI'OKYTHUKa (TPUKYTHHKA,
YOTHUPUKYTHHKA, IIECTUKYTHUKA) 1 HABIAKH;
® pajiyc KoJia 32 CTOPOHOK) OMHCAHOTO HABKOJIO
HBOTO

IMpaBUJIbHOT'O MHOI'OKYTHHUKaA

(TpUKYyTHHKA, YOTUPUKYTHHKA,
IIECTUKYTHUKA) 1 HABIaKH;

® JIOBXXMHH KOJIa 1 YT KOJIa;

® [UIOLI Kpyra, CeKTOpa i CerMeHTa
AOBOIUTH (popMyITy:

e pajiyca Koja 3a CTOPOHOIO BIIMCAHOTO B HHOTO
NPaBUIBHOTO MHOTOKYTHHKAa (TPUKYTHHKA,
YOTHUPUKYTHHKA, IIIECTHKYTHUKA);

e pajiyca Kojla 3a CTOPOHOI OIHCAHOIO

HABKOJIO HBOTO TPABHWIIBHOTO MHOTOKYTHHKA

(TpUKyTHUKA, YOTUPUKYTHHKA,

LIECTUKYTHUKA)

3aCTOCOBY€ BUBYEHI O3HaueHHs, Gopmynu i

BJIACTHBOCTI 10 PO3B’A3yBaHHs 3a/1a4

12

Tema 5. TEOMETPUYHI
INEPETBOPEHHS

[lepemimenns (pyx) Ta Horo
BIIACTHBOCTI

CumeTpist BIIHOCHO TOYKH 1
IIPsIMOT, IIOBOPOT, napajuenbHe
MEePEHECEHHs

PiBnicTh diryp

Ydyenb/yuyeHuusi:
HABOJAUTH MPUKJIAIM:
e ¢iryp Ta ix o00pa3iB MNpH TIECOMETPUUYHUX
MEPETBOPECHHSX, YKa3aHUX Y 3MICTi;
BiCh

SKI MaloTh UEHTP CHMETpIi,

* diryp,
CHUMETDIi;
e piBHUX 1 TOMIOHUX GIryp

MOSAACHIOE, IIIO TaKc:

nepemimeHss  (pyx);




K-1B
roj

3MicT HABYAJIBLHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiATOTOBKH YYHS

[lepeTBoperHss moOAIOHOCTI Ta
HOT0 BJIACTUBOCTI
ITmomu

[ToxibuicTs  diryp.

noJi0Hux ¢iryp

0o0pa3 ¢irypu npu reoMeTpUYHOMY TMEPEMIIlCHHI;

¢irypa,
(mpsimoi);

CUMETpUYHA JaHiil BIHOCHO TOYKHU
CUMETpisl BITHOCHO TOYKH (TIpSIMOi);
napajejgbHe TEPEHECeHHS; IOBOPOT; PIBHICTh
¢biryp; nepeTBopeHHs MoA10HOCTI; MOAIOHICTE BIryp
dpopmyrroe:
® o03HayeHHs. piBHUX (Piryp; moaiOoHux ¢iryp;
® GIACMUBOCII:

TepeMIlIeHHS; cuMeTpii

BIJIHOCHO TOYKH (IIpsAMOI); MapajeabHOTO

IIepEeHECEeHHs;  MOBOPOTY;  IEPETBOPEHHS
OX10HOCTI;
® meopemy TIPO BITHOUICHHS IUIONI MOTIOHUX
MHOTOKYTHHUKIB
300pakye i 3HAXOAUTH HA MaIOHKaX Qirypu,
B sKi MEpexXoisiTh JaHi (Girypu Nmpu pi3HUX BHIAX
MepeMilleHb Ta IEPETBOPEHHI MOAIOHOCTI
00YMCJIIOE JOBXKUHU BIJIPI3KIB y MOAIOHHUX
¢irypax, o nogioHux ¢iryp
OOIPYHTOBY€: CHUMETPHUUHICTH JBOX (Iiryp
BITHOCHO TOYKHM (MpsIMOT); HasBHICTh Yy Qirypu
(oci) oiryp 13
3aCTOCYBAHHSM IepeMillleHb; MOAIOHICTb (iryp

LIEHTpa CUMETpIi;  PIBHICTh

AOBOJIUTD:

e gnacmugocmi: CUMETPii BIAHOCHO TOYKH

(mpsimoi); napajieabHOro MEPEHECEHHS;
MOBOPOTY; MEPETBOPEHHS MO110HOCTI;

® meopemy TPO BITHOILIEHHS IUIONI MOIIOHUX
TPUKYTHUKIB

O3HAYECHHSA 51

3aCTOCOBY€E BHUBYCHI

BJIACTHBOCTI A0 pO3B’$I3}/'BaHH}I 3aaad

Tema 7. IIOBTOPEHHSA 1
CUCTEMATU3ALIA
HABYAJIBHOI'O MATEPIAJY




	538

