MATEMATHKA

Hasuanvua npoepama ons yunie 5 — 9 kiacie 3a2aibHOOCEIMHIX HABUATIbHUX 3AK1A0I8

MMOACHIOBAJIBHA 3AIIMCKA

Kypc maremaTuku OCHOBHOI HIKOJM JIOTIYHO MPOJOBXKYE peanizalliio 3aBllaHb
MaTEeMaTHYHOI OCBITH YYHIB, PO3MOYaTy B TOYATKOBUX KJacax, pO3MIMPIOIOYN 1
JIOTIOBHIOIOYM 111 3aBAaHHSA BIAIIOBIIHO 0 BIKOBHUX 1 ITI3HABAIBHUX MOKJIUBOCTEN
mIKoJsipiB. B ocHOBY moOy10BM 3MICTY ¥ oprasizaiiii mpoiiecy HaBUYaHHS MaTeMaTHKA
MOKJIAJICHO KOMHNemeHmHICHUUl nioxio, BIANOBIIHO MO SIKOTO KIHIEBUM pE3yIbTaTOM
HaBYaHHS MpeaMeTa € chOpMOBaHI MEBHI KOMIIETEHTHOCTI 5K 3IaTHOCT1 Y4YHS YCHIIITHO
TISATA B HaBYAIBHUX 1 KUTTEBUX CUTYyAIllIX 1 HECTH BIAMOBITAIBHICTH 32 CBOI ii.
KoMmneTeHTHICTh € 0COOUCTICHUM yTBOPEHHSIM, SIKE€ (POPMYETHCSI Ha OCHOBI 3100yTHX
3HaHb, JOCBIY AISTILHOCTI, BUPOOJICHUX IIIHHICHUX Opl€HTAallll, CTaBJIEHb, OI[IHOK.

HaBuanHs MaTemMaTHKU B OCHOBHIM HIKOJII mepeadavae nepeayciMm (GpopmyBaHHS
pEeAMETHOI MaTeMaTUYHOT KOMIIETEHTHOCTI, CyTHICHUM OIUC SIKOi MOJAHO y PO3JLII
«/lep>xaBHI BUMOTH 10 3arajJlbHOOCBITHBOI MIATOTOBKHM YYHIB» i€l mporpamu. Kpim
TOT0, BOHO Ma€ 3pOOUTH MEBHUM BHECOK Y (POPMYBAHHS OKPEMHX KIHOYOBUX (OLIbII
3arajbHUX, L0 BHUXOASATH 3a MEXI OJHOTO MpEeaMeTa) KOMIETEHTHOCTEW, 30KpemMa
3araJlbHOHABYAIbHOT (YMIHHS BYMTHCS), KOMYHIKaTMBHOI (34aTHOCTI TPaMOTHO
dbopmymOBaTH 1 BUCJIOBIIOBATH CY/IKEHHSI), 3arajbHOKYJbTYPHOI Ta  1HIIMX.
®opMyBaHHS 3a3HAYCHUX KOMIIETEHTHOCTEH MIAMOPSIAKOBYETHCS peaiizallli 3aralbHuX
3aB/laHb MIKIJIbHOI MAaTEMaTHUYHOI OCBITH, IO 31HCHIOETHCS Ha BCIX CTYNEHAX IIKOJIH.
J1o HUX HaJIeKaTh:

o (GOpMYBaHHS cmasieHHs YYHIB O MaTeMaTUKH SK HEBIJ €MHOI CKJIaJ0BOi
3arajibHOi KyJbTYpH JIFOJUHU, HEOOX1THOI YMOBHU ii MOBHOIIIHHOTO KUTTS B
Cy4acHOMY CYCIIUIbCTBI Ha OCHOBI O3HAWMOMJICHHS 3 1JIesIMH 1 MeTOJaMu
MaTEeMaTHKHU K YHIBEpCAJIbHOI MOBU HAyKH 1 TEXHIKH, €()EKTUBHOTO 3ac00y
MOJICJTFOBAHHS 1 JOCJIIKEHHS TTPOIIECIB 1 SIBUILl HABKOJIUIITHBOTO CBITY;

o 3a0€3MEUCHHS 080100iHHA YUYHIMU MaTEMAaTUYHOIO MOBOIO, PO3yMiHHS HUMU

MaTEeMaTHYHOI CUMBOJIIKH, MaTeMaTHYHUX (OpMYJT 1 MOAENEeH SK TaKHX, 110



JAl0Th 3MOTY OIKMCYBATH 3arajibHi BJACTUBOCT1 00’ €KTIB, IPOIIECIB Ta SBUIII;
dbopMyBaHHS  30amHocmi  JIOTIYHO  OOIPYHTOBYBaTH Ta  JOBOJIUTH
MaTeMaTU4yHl TBEP/UKEHHS, 3aCTOCOBYBaTHM MaTEMaTH4YHI METOAM y Mpolieci
pO3B’s3yBaHHS HABUAJbHUX 1 TMPAKTUYHUX 3a7a4, BUKOPUCTOBYBATH
MaTeMaTH4YHl 3HAHHS 1 BMIHHS IIlJ] Yac BUBYEHHS IHIIUX HaBYAIBLHUX
pPEIMETIB;

PO3BHUTOK YMiHb TIPAIIOBATH 3 IMIAPYYHUKOM, OMPAIbOBYBATH MaTeMaTHYHI
TEKCTH, IIYKaTH 1 BUKOPUCTOBYBATH JOJATKOBY HaBYajbHY 1H(OpMAILIiLO,
KPUTUYHO OLIIHIOBATH 3700yTy iHGOpMalio Ta ii JKepenaa, BAOKPEMIIOBATH
TOJIOBHE, AaHaTi3yBaTH, POOUTH BUCHOBKH, BHKOPHCTOBYBATH OTPHUMAaHY
iH(opMallito B 0COOMCTOMY KHUTTI;

dbopMmyBaHHS 30amHOCmi OIIHIOBAaTA TPABWIBHICTh 1 PaIliOHAILHICTD
pO3B’sA3yBaHHS MaTeMaTUYHMX 3aJady, OOIPYHTOBYBATH TBEPKEHHS,
NpuiiMaTH PIIMICHHS B YMOBaxX HEIMOBHOI, HAJUIIKOBOI, TOYHOI Ta

HMOBIpHICHO1 1H(OpMaIlii.

KpiM 1mmx 3aragpHHX OCBITHIX 3aBJaHb B OCHOBHIM IIKOJII peasi3yrOThCS TaKi

cnieruivHi sl TaHOTO eTary HaBYaHHS MaTEMaTUKH OCBITHI 3aBIaHHS:

PO3IIMPEHHS] 3HAaHb YYHIB MPO YHUCIO (BiJ BUBYEHUX Y TMOYATKOBIM IIKOJI
HATypaJIbHUX YUCEI J0 JAiiCHUX), (POPMYBaHHS KYJIbTypH YCHUX, MTUCHMOBHUX,
THCTPYMEHTAJIbHUX OOUYUCIICHD;

¢dopmyBaHHSI cUCTEeMU (PYHKUIOHAJBHUX MOHATH, YMiHb BHKOPHUCTOBYBATH
byHKIIT Ta iX rpadiky A XapaKTEPUCTUKH 3aJIEKHOCTEH MK BEIMUYMHAMU,
OTIHCY SIBUII 1 TPOLIECIB;

3a0€3IEeUCHHS OBOJIOAIHHS YYHSIMU MOBOIO ajireOpH, YMIHHSAMU 3/11MCHIOBATH
NEPETBOPEHHSI aNredpaiyHuX BUPA3iB, pO3B’sI3yBaTH PIBHSAHHS, HEPIBHOCTI Ta
iX cucTeMu, MOJENIOBaTH 3a JIOMIOMOIOI0 pIBHSAHb peajibHI CHUTYaIlii,
MOSICHIOBATH 37100y T1 pe3yJIbTaTH;

3a0e3MeyeHHs] OBOJIOAIHHA YYHSIMH MOBOIO TIE€OMETpii, PO3BUTOK iX
IPOCTOPOBUX YSBJICHb 1 YSBH, YMiHb BUKOHYBAaTU I€OMETPUYHI MTOOYI0BH 3a
JOMIOMOTOI0  T€OMETPUYHUX  IHCTPYMEHTIB  (JIIHIHKM 3  MOJLIKaMH,

TPAHCTIOPTUPA, KOCUHIS, ITUPKYJIS 1 JTIHIAKK);



o (opMyBaHHS B Y4YHIB 3HaHb MPO TEOMETPUYHI (PIrypd Ha IUIOMIMHI, iX
BJIACTHBOCTI, @ TaKOX YMiHb 3aCTOCOBYBATH 3700yTi 3HAHHS y HaBYAIbHHX 1
KUTTEBUX CHUTYAIIisX;

o (QopMyBaHHS B Y4YHIB YSBJICHHS PO HAWMPOCTILI T€OMETpUYHI (Pirypu B
MPOCTOpPI Ta IX BIACTHUBOCTI, & TAKOXX MEPBUHHUX yMIHb 3aCTOCOBYBATH iX y
HaBYAJIbHUX 1 )KUTTEBUX CUTYaALISIX;

e O3HAWOMJICHHS Y4YHIB 31 croco0aMu 1 METOJAaMH MaTeMaTUYHUX JOBE/ICHbD,
(dbopMyBaHHS YMiHb iX MPAKTHYHOTO BUKOPUCTAHHS;

o (GopMyBaHHS B YUHIB 3HaHb MPO OCHOBHI T€OMETPUYHI BETUYNHH (TOBKHUHY,
wionty, 00’eM, Mipy KyTa), po CocoOu iX BUMIPIOBaHHS ¥ OOYUCIICHHS IS
MJIAaHIMETPUYHUX 1 HAUMPOCTIMINX CTEPECOMETPUYHUX (PIryp, a TaKOXK YMIHHS
3aCTOCOBYBATH 37100yTi 3HAHHS Y HABUYAJIBHUX 1 KUTTEBUX CUTYAIISIX;

e  BHUBYEHHS I'€OMETPUYHHMX NMEPETBOPEHBb IUIOMIMHU (PyXiB, MOAIOHOCTI) Ta iX
HaWMPOCTIIIUX BIACTUBOCTEH, a TaKOXX PO3BUTOK B YYHIB (DYHKIIIOHAJILHUX
ysIBJIEHb Ha TEOMETPUYHOMY 3MICTi;

e O3HAWOMJICHHS YYHIB 3 OCHOBAMH METOAY KOOPAMHAT 1 BEKTOPHOTO METOTY.

HeoOximHoto  ymoBOIO  (opMyBaHHS  KOMIETEHTHOCTEH €  AisUIbHICHA
CHpPSMOBaHICTh HAaBYAHHS, sIKa Mepeadavae MoCTiMHE BKIIOUEHHS YYHIB JI0 PI3HUX BHUIB
IIeJarorivHo JOIIBHOI AKTHBHOI HaBYaJbHO-MI3HABAJILHOI JISJIBHOCTI, a TaKOX
MpakTU4Ha HOro crpsiMoBaHicTh. HeoOXimHO, 7€ 1€ MOXKIJIMBO, HE JUIIE MOKa3yBaTU
BUHUKHEHHS MaTeMaTHYHOTO (aKTy i3 MPaKTUYHOI CUTYyallii, a ¥ 1IFOCTpyBaTH HOro
3aCTOCYBaHHS Ha MPAKTHIII.

BaxxnuBy ponb y HaBYaHHI MAaTEMAaTHKH BIAITPa€ CHCTEMATHYHE BUKOPUCTAHHS
ICTOPUYHOTO MaTepiay, SKUi MiABUILYE iHTEpEC 10 BUBYCHHS MAaTEMATHKH, CTUMYITEOE
MOTST 10 HAYKOBOI TBOPYOCTI, MPOOYAKy€e KPUTHUUHE CTAaBIEHHS 10 (DaKTIB, Aa€ YIHIM
YSIBJICHHS TIPO MaTEMAaTHKY SK HEBiJl'€MHY CKJIaJOBY 3araJlbHOJIOICHKOI KynbTypu. Ha
JIOXIAIMBUX TIPUKJIANaX CIiJ TOKa3yBaTH YYHSIM, SK DPO3BUBAIHMCS MaTeMaTH4Hi
MNOHSATTA 1 BIJHOIIEHHS, Teopli Ta MeTtoAau. O3HaOMIIEHHS Y4YHIB 3 IMEHaMH Ta
OlorpadissMu BUAATHUX YYEHHUX, SIKI CTBOPIOBAIM MaTEMaTHUKy, 30KpeMa BHUJAATHHUX
YKpaiHCHKUX MAaTE€MaTHKIB, COPUATHME HAI[lOHAJIHHOMY 1 MaTPIOTUYHOMY BHXOBAHHIO

IITKOJISIPIB.



Xapaxkmepucmuka Ha8uabHO20 3MICMY i 0COOIUBOCHEIL 11020 peani3ayii

3MICT MaTeMaTH4HOI OCBITM B OCHOBHINM WIKOJII CTPYKTYPY€TbCA 3a TaKUMU
3MICTOBUMU JIHISIMU: YUCIA, BUPA3U, PIBHAHHA | Hepi@HOCMI, (QYHKYII, ceomempuuni
Qicypu, eceomempuuni genuuunu. KoxkHa 3 HUX PO3BUBAETHCS 3 YpaxXyBaHHSIM 3aBIaHb
BHUBUYCHHSI MaTEMATHKU Ha IbOMY CTYIEHI MIKIIHHOI OCBITH, B IKOMY BUOKPEMITIOIOTHCS
JIBa OCHOBHI eTanu: 5 — 6 kjacu 1 7 — 9 kiacu. OCBITHI 3aBJaHHS Ha TMEPIIOMY eTarti
peali3yloThCsl y MpOIeCi BUBYEHHS €IUHOTO KypCy MaTeMaTUKH, Ha JAPYroMy — IBOX
KypciB: aiireOpu 1 reoMeTpii.

Kypc mamemamuxu 5— 6 knacie nependayae pO3BUTOK, 30arayeHHs 1
noriauOJaeHHs 3HaHb Y4YHIB NP0 YMCia 1 Jii HaJg HUMH, YUCIOBI W OyKBEH1 BHpa3H,
BEJIMYMHU Ta X BUMIPIOBAHHSI, PIBHSHHS, YMCJIOBI HEPIBHOCTI, @ TAKOX YSABJICHb IPO
OKpeMi reoMeTpuuHi (irypu Ha MIounMHi 1 B mpoctopi. [loHsTiiHMI amapar,
O0YHCITIOBAJIbHI AJITOPUTMHU, TpadidHil YMIHHS 1 HABUYKH, 10 MalOTh OyTH copMoOBaHi
Ha [IbOMY CTYII€HI BHMBYEHHS KYpCy, € THM IMATPYHTAM, II0 3a0e3leuye YCIIIIHE
BHUBUCHHS B HACTYNHUX KJacax aiareOpu 1 reoMerpii, a TaKOXK IHIIMX HABYAJIbHUX
MPEIMETIB, J€ 3aCTOCOBYIOThCA MaTeMaTHUHI 3HAHHS.

OCHOBY KypCy CTaHOBUTb PO3BHUTOK IMOHATTA uuciaa Ta (HOPMYBAHHS MILHUX
OO0YHCITIOBAIBHUX 1 TpadiuHUX HAaBUYOK. Y 5 — 6 Kiacax Bi0yBaeTbCsS MOCTYIOBE
PO3UIMPEHHS] MHOXUHU HaTypaJIbHUX YHCE] A0 MHOXHHH pallOHAIbHUX YHCEl
[UIIXOM TIOCHIIJOBHOTO BBEIEHHS MApoOiB (3BHUAWHUX 1 JECATKOBUX), a TaKOX
BII'EMHMX 4YHCeNl pa3oM 13 (opMyBaHHSM KyJIbTYpH YCHUX, NHCbMOBHX,
1HCTPYMEHTAJIbHUX OOYKCIICHb.

HaBuanbHuii Mmatepian, WO CTOCYe€TbCS BHpa3iB, BEJIUYMH, pPIBHIHb 1
HEPIBHOCTEH, TreoMeTpuyHuX (Qiryp, Mae 3arajoM NpOINEAEeBTUYHUN XapakTep.
O3HalloMJIEHHS 3 HUM TOTY€ Y4YHIB JIO CB1JIOMOIO CHCTEMHOTO BUBYEHHS BIJIMOBIAHUX
TeM y Kypcax aireOpu 1 reoMerpii. 30kpema, y4HI MarOTh JICTaTH YSIBICHHS PO
BUKOPHUCTaHHs OYKB JJISI 3alUCy 3aKOHIB apu(MeTuyHux i, Ghopmyll, HAaBUYUTHCH
OOYHCITIOBAaTH 3HAYEHHS MPOCTUX OYKBEHHUX BHpa3iB, CKIAJATH 3a YMOBOIO 3ajadl i

PO3B’sA3yBaTH HECKIIAAH] PIBHSHHS MEPIIOTO CTENEHS CIIOYaTKy Ha OCHOBI 3aJIC)KHOCTEN



MK KOMIIOHGHTaMH apu(pMETHYHUX i, a 3roJOM i3 BHKOPUCTAHHIM OCHOBHHUX
BJIACTMBOCTEH piBHAHb. BakiiuBe 3HAaUCHHA AJIs MIATOTOBKU YUYHIB JI0 CUCTEMATHYHOTO
BUBYEHHS aJreOpH, reoMeTpii Ta 1HIIUX MPEAMETIB MAalOTh IMOYATKOBI B1JIOMOCTI IPO
METOJlT KOOpJIMHAT, $KI MJICTalOTh y4HI 5 —6 KjaciB: 300pakeHHS YHCeNn Ha
KOOPJIWHATHIA TPsMiiA, MPSAMOKYTHa CHUCTeMa KOOpDJAWHAT Ha IUIONIMHI, BUKOHAHHS
BIIMOBIAHUX TOOYI0B, MOOyIOBa 1 aHali3 OKpeMHuX TrpadikiB 3aJIeKHOCTEH MIXK
BEJIMYMHAMU.

IcToTHE Miclle y BUBYEHHI KypCy 3aliMarOTh TEKCTOBI 3aadi, OCHOBHHMU
GYHKIISIMU SIKMX € PO3BUTOK JIOTIYHOTO MUCJICHHS YYHIB Ta UTIOCTpAIlisl MPaKTUYHOTO
3aCTOCYBaHHA MaTeMaTWYHUX 3HaHb. [lin yac po3B’s3yBaHHS TEKCTOBUX 3ajad Y4Hi
TaKOXX BYAThCSI BUKOPHUCTOBYBATH MaTeMaTHU4HI Mojenmi. Po3B’sS3yBaHHS TakuxX 3aaad
CYIIPOBOJI)KY€ BUBUCHHSI BCIX TEM, MepeadadeHUX IpOorpaMoro.

3MICT TEOMETPUYHOTO Marepially BKIIOYAE TOYATKOBI  BIAOMOCTI  MPO
IJIAaHIMETPHUYHI (BIIPI30K, MPOMIiHb, NpsiMa, KYT, TPUKYTHHK, MPSIMOKYTHHUK, KBajpar,
KOJIO, KpYyT) 1 cTepeoMeTpuyHi (MpAMOKYTHHI Mapaienemnines, Kyo, mpamiia, HUIiHAp,
KOHYC, KyJis) (irypu. YuHi HaOyBalOTh HaBUYOK BHUMIPIOBaHHS JIOBXKUHM BIJIpi3Ka M
rpagycHOl MIpH KyTa, 3HAXO/DKEHHA IUIon] 1 o00’eMiB nedkux ¢iryp, moOyaoBU
reoMeTpuyHuX (GIryp 3a JOTOMOTOI0 JIHIWKHM, KOCHHIIA, TPAHCIOPTHPA 1 ITUPKYJIS.
Po3mmproroTeCcsl  yABIGHHS Y4YHIB PO BHUMIPIOBAHHS TE€OMETPUYHHUX BEJIMYMH Ha
NPUKIAJaX BUMIPIOBaHHS 1 MOPIBHSAHHS BIAPI3KIB 1 KyTiB, MOOYAOBU BiJPI3KiB AaHOT
JIOBXXHHHU 1 KYTiB 13 3aJIJaHOI0 TPaIyCHOIO MIpPOIO, OTIEpyBaHHS (pOopMyJiaMH TIEPUMETPIB,
wion] 1 00’e€MiB TeOMETpUYHUX (GITYp — 3HAXO/PKEHHS HEBIJOMOIO KOMIIOHEHTa
dbopmynu 3a Bimomumu. [loOymoBa KyTa 3a JOMOMOTOIO TPAHCIOPTHpPA a00 KOCHHILI
(mpsiMoro KyTa), mMpsiMOi Ta BiApi3Ka 3a JIOMOMOI'OK JIHIMKHA BUKOPHUCTOBYETHCS MPHU
noOyoB1 TPUKYTHUKIB, IPSIMOKYTHHUKIB, IEPICHAUKYISPHUX 1 MapajeIbHUX MPSIMUX.

BuBueHnHs reomeTpuyHuX Giryp Mae mependadyaTd BUKOPHCTAaHHS HAOYHUX
UTIOCTpAIliil, TPUKIIAIIB 13 TOBKIUIA, )KUTTEBOTO JIOCBIY YYHIB, BUKOHAHHS MOOYJIOB 1
COpPUATH BHUPOOJEHHIO BMiHb BUAUIATH (POPMY 1 pO3MIpHU SK OCHOBHI BIIACTHUBOCTI
reoMeTpuyHuX (Giryp. 3akpilUIeHHS TOHATh CYNPOBOKYETHCS 1X KIIacH(IKaIlI€0
(KyTiB, TPUKYTHHKIB, B3a€EMHOTO PO3MIIIECHHSI MNpPAMUX Ha IUIomuHi). BmactuBocTi

reoMeTpuyHuX (iryp cmnoyaTky OOIPYHTOBYIOTHCSA JOCTIAHO-IHAYKTUBHO, TOTIM



3aCTOCOBYIOTHCS B KOHKPETHUX CHUTYaIlisiX, IO CHOpHs€ BUPOOJIECHHIO B Y4YHIB yMiHb
J0Ka30BO MIPKyBaTH.

OcHoBa iHTErpallii TeOMETPUYHOTO MaTepialy 3 apuPMETHUYHUM 1 aNreOpaiIHUM
— YHUCJIOBI XapakTEePUCTHUKU (JIOBXKWHA, IUIONIA, 00’€M) TreoMeTpuuHux Qiryp.
VY3aranbHIOIOTHCS 3HAHHA YYHIB IIPO OJMHUIII BUMIPIOBaHHS JOBXUHH, IO, 00 €My i
BMIHHSI TEPEXOAUTH BIJI OJHUX OJUHMI 1O I1HIIMX, OCKUIBKH Il 3HAHHS 1 BMIHHS
BUKOPUCTOBYIOTHCS Y BHUBYEHHI MPEAMETIB MPUPOJHUYOTO IUKIY 1 B TPYIOBOMY
HaBYaHHI.

BaxxnuBum € ¢opMyBaHHS B y4HIB YMiHb MOJAaBaTH JaHI Y BUIJISII TaOJHIIb,
rpadikiB 1 giarpam pi3HHX THITIB Ta Ha OCHOBI iXHBOTO aHAJ3y POOWTH BiJOBIIHI
BHCHOBKH.

BuBuenHns MaremaTMku y 5 —6 Kiacax 3IIHCHIOETbCS 3 TEpEeBaKaHHAM
IHIYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYiITUBHOMY PIBHI 13 3aJly4eHHSM
MPAKTUYHOTO JIOCBIAY VY4YHIB 1 MNPUKIAAIB 13 JOBKLLIA. BinOyBaeTbcsi MOCTYIOBE
30UTBIIIEHHSI TEOPETUYHOTO MaTepialy, KUl BUMarae oOIpyHTYBaHHS TBEPIKEHb, 1110
BUBUYAIOTHCA. Lle roTye y4HIB [0 IIMPIIOrO BUKOPUCTAHHS JETYKTUBHHX METOMIB Ha
HACTYITHOMY €Tarl BUBYCHHS] MATEMaTUKU.

Y 7—9 knacax eusuaromvca o0ea mamemamuyHux Kypcu: anzeopa i
2eomempis.

OcHogHumu 3a80aHHAMU Kypcy anzedpu € QOpMYyBaHHS YMIHb BHUKOHAHHS
TOTOXKHUX TIEPETBOPEHb IIIJIUX 1 JAPOOOBUX BHPaA3iB, PO3B’SA3yBaHHsS PIBHSIHBb 1
HEpIBHOCTEH Ta IX CHUCTEM, JIOCTATHIX AJI1 BUIBHOTO iX BHKOPUCTAHHS Yy BHBYEHHI
MaTeMaTUKH 1 CYMDKHHX TIPEJAMETIB, a TaKOX JUIsi TPAKTHYHHX 3aCTOCYyBaHb
MaTEMaTUYHOTO 3HaHHsS. BaxiuBe 3aBHaHHS TOJAra€ B 3alyYeHHI YYHIB JI0
BUKOPHUCTAHHA PIBHIHB 1 PYHKIIIHA SK 3ac00IB MATEMAaTUYHOTO MOJICITIOBAHHS PEATbHUX
IPOIIECIB 1 SIBUII, PO3B’SI3yBaHHS Ha I OCHOBI MPUKJIATHUX Ta IHIIUX 3aaad. Y
MpOoILIeCi BUBYEHHS KYPCY MOCUITIOETHCS POJIb OOTPYHTYBaHb MAaTEMAaTUYHUX TBEPI’KEHb,
IHAYKTUBHUX 1 J€AYKTUBHUX MIpKyBaHb, (JOPMYBaHHS PI3HOMAHITHUX aJITOPUTMIB, L0
Ma€ COPUSITH PO3BUTKY JIOTTYHOTO MUCJIEHHS 1 AITOPUTMIYHOI KYJIbTYpHY LIIKOJISIPIB.

Ha 1pomy erami IIKUIBHOT MaTeMaTMYHOI OCBITM y4YHI  [OYHMHAIOTH

03HAMOMITIOBATHCS 3 I[iﬁCHHMI/I quCJIaMHU. TaK, a0 BiI[OMI/IX YYHAM YUCIIOBUX MHOKHH



J0TY4a€eThCsl MHOXKMHA 1ppalliOHaIbHUX YHCEIL.

OCHOBY KypCy CTaHOBJISITH MEPETBOPEHHS palllOHAJbHUX Ta IppalioHaTbHHUX
BHUpa3iB. Baxiupo 3a0e3neuuTd (GopMyBaHHS YMiHb IMIKOJISIPIB BiJIbHO BUKOHYBATH
OCHOBHI BHJM TIEPETBOPEHb TAaKUX BHpPA3iB, L0 € TMEPEAYMOBOIO MOJANIBIIOTO
YCHIIIHOTO 3aCBOEHHS KypCy Ta BUKOPHCTAHHS MaTE€MaTHYHOIO amapary Mia 4ac
BUBUYCHHS IHIIUX IIKUIBHUX NpeAMETiB. Po3rnsgaeTbcs MOHATTS CTENEHsS 3 LM
MOKa3HUKOM Ta MOTr0o BJIACTUBOCTI.

IcToTHOTO PO3BUTKY HaOyBa€ 3MiCTOBA JIIHISA PIBHIHB Ta HEPIBHOCTEH. BimomocTi
OpO  PpIBHSHHS  JIOTIOBHIOIOTHCS  TMOHSATTSM  PIBHOCWJIBHMX — piBHSHb. [Iporec
pPO3B’sI3yBaHHS PIBHSHHS TPAKTYyeTbCAd SAK TOCIIIOBHA 3aMiHAa JaHOTO PIBHSHHS
pPIBHOCWJIBHUMHU HOMy piBHSHHSAMH. Ha OCHOBI y3arajibHEHHS BiJOMOCTEH MIPO
PIBHSIHHSA, 3700yTHUX Y TOIMEPEAHI POKH, BBOAMTHCS MOHSTTA JIHIHHOTO DPIBHSHHS 3
onHiero 3MiHHOK. Kypc nependayae BUBUCHHS JIIHIMHUX PIBHSAHb, KBAJPATHUX PIBHSHb
Ta PIBHSHb, SKI 3BOJATHCS /0 JIHIMHMX a00 KBajgpaTHUX. PO3riIsgaloThCs CHUCTEMHU
JIHIAHUX PIBHAHb Ta PIBHAHb JIPYroro CTENeHs 3 ABoMa 3MiHHUMU. {010 ocTaHHIX, TO
yBara 30Cepe/KyeTbCs Ha CUCTEMaX, JIe OHE PIBHSIHHS — JAPYrOro CTENeHs, a Apyre —
nepuoro crenens. [lependavaeTbest po3riisi JUIIE HAMMPOCTIIIUX CUCTEM PIBHSHb, Y
AKMX 0OW/IBA PIBHSHHS IPYTOro CTENEHS.

3HayHe Miclle BIBOOUTHCS 3aCTOCYBaHHIO pIBHSAHb O PpO3B’SI3yBaHHS
pisHOMaHITHUX 3amad. [l pobora mae mpoHU3yBaTH BCi TeMH Kypcy. Baxkause
3HAYEHHS HATa€Tbcs (OPMYBAaHHIO YMiHb 3aCTOCOBYBAaTH ajrOPUTM DPO3B’S3yBaHHS
3a/a4i 3a JIOTIOMOTOI0 PIBHSHHS.

Enementapui  BIZOMOCTI 1pO  YHCIOBI  HEPIBHOCTI  JIOMOBHIOIOTHCSA 1
PO3LIUPIOIOTHCA 32 PAXyHOK BUBYEHHS BIACTMBOCTEW YHCIOBUX HEPIBHOCTEH, PO3TIISLY
JIHIAHUX HEPIBHOCTEH 3 OJHIEI0 3MIHHOK Ta KBaJpaTHUX HEpIBHOCTEH Ta ix
po3B’sa3yBaHHs. Posrisigaerses po3B’si3yBaHHS CUCTEM JBOX JIIHIMHMX HepiBHOCTEH 3
OJIHIEIO 3MIHHOIO.

VY 7 kiaci BBOAUTHCA OJHE 3 (yHIAMEHTAIbHUX MAaTEMaTHYHUX MOHITh —
NoOHATTA GYHKIIL. Y [bOMY K KJIaci po3misiAacThes JiHIMHA QyHKIiA Ta 11 rpadik. L
BIIOMOCTI BHUKOPHUCTOBYIOTHCS Ui Tpa(iqHOro IIIOCTPYBAaHHS PO3B’SI3yBaHHS

JIHIAHOTO PIBHSHHS 3 OJHIEIO0 3MIHHOIO, @ TAKOXX CHUCTEMHM ABOX JIIHIHHUX PIBHSHB 3



ABOMa 3MIHHUMH. [HINI BHIM QYHKIH pO3TIAJAIOTECA y 3B’SI3Ky 3 BHUBUCHHSIM
BIJIMOBITHOTO Matepiaiy, IO CTOCYEThCS PEIITH 3MICTOBHX JiHIA Kypcy. 30Kkpema y 8
Ki1aci B TeMax «ParionansH1 Bupasu» Ta «KBagpaTHi KopeH1» y4HI 03HAHOMITIOIOTHCS 3

Gynkmismu y=% |,y = x> i y=Jx Ta ix BmactuBocTaMH. ¥V 9 Kiaci pO3IJIAmacThCS

X
KkBajpaTuyHa (QyHKiis. BuBueHHs 1i BJIACTUBOCTEM IIOB’SA3YEThCS, 30KpeMa, 3
PO3B’sI3yBaHHSAM KBaJIpAaTHUX HEPIBHOCTEM.

Takum umHOM, (PyHKIIIOHAJIbHA JIIHIS TPOHMU3YE BECh KypC aireOpu OCHOBHOI
IIKOJIM 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTOKHUMU MEPETBOPEHHIMU, PIBHIHHIMU
1 HepiBHOCTsMH. BractuBocTi (YHKIHM, SK ¢paBHJIO, BCTAaHOBIIOIOTHCS 3a IX
rpadikaMd, TOOTO Ha OCHOBI HAOYHUX VsSIBJIEHb, 1 JIMIIE JESIKI BJIACTUBOCTI
OOIPYHTOBYIOTbCS QHAIITUYHO. Y MIPY OBOJIOJIHHS YYHSIMHU TEOPETUYHHM MaTepiaioM
KUTBKICTh BJIACTUBOCTEH, 110 M1 JISATal0Th BUBYCHHIO, IIOCTYIOBO 301IbIIyeThes. [l yac
BUBUCHHS (QYHKIIH dYidbHE MiCIle BIIBOAUTHCA (OPMYBaHHIO yMiHb OyayBaTh W
aHanizyBatu rpadiku QyHKIINA, XapakTepu3yBaTu 3a rpadikamMu QyHKIINA TPOIECH, SKi
BOHU OIKCYIOTh, CIIPOMOKHOCTI PO3YMITH (YHKIIIIO SIK MEBHY MaTeMaTUYHy MOJIETb
pealIbHOTO MPOIIECy.

['onoBHa miHISA Kypcy 2eomempii — TeoMeTpuyH1 QIrypu Ta iX BIIaCTUBOCTI.
OCHOBHUMH TOHSTTSIMU KYPCY €: MOUKA, NPAMA, NIOUWUHA, HALEHCAMU, TEeHCAMU MIJC.
[lepuri Tpu MOHATTA — 116 OCHOBHI F€OMETPHYHI (PIrypu, a Ba OCTaHHIX — OCHOBHI
BifHOIIEHHs. [le Heo3HauyBaHI MOHATTA — I HUX HE (DOPMYIIOIOTHCS O3HAYEHHS,
aje ix 3MICT PO3KPUBAETHCA YEPE3 OIKUC, MOKa3, XapaKTePUCTUKY. [HIII MOHATTS KypCy
BHU3HAUAIOTHCA, @ 1X BJIACTUBOCTI BCTAHOBIIOIOTHCS MUISIXOM JOKA30BHX MIPKYBaHb.
VY4yeHbp Mae YCBIIOMHUTH, IO IiJl 4Yac JIOBEJEHHS TEOPEM MOXHA KOPUCTYBATHUCS
O3HAYEHHSMH, aKCIOMaMH 1 paHillie JOBEJCHUMHU TEOPEMAMHU.

®irypu, 110 BUBYAIOTHCS: HA TUIOIMIHWHI — TOYKa, MPsAMa, BIJIPI30K, MPOMIHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT. YUeHb NOBUHEH (POPMYIIIOBATU
O3HAYEHHS IUIAHIMETPUYHUX (Iryp Ta iX eJIEeMEHTIB, 300paxkaTH iX Ha MaJIOHKY,
KJIacu(PiKyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKHU, TPABUIbHI MHOTOKYTHUKH.

Y 7 xmaci y4Hi O3HAaHOMJIIOIOTBCSI 3 OCHOBAaMH TIE€OMETPUYHOI HAyKU —
O3HAYEHHSMH, aKCIOMaMH, TEOPEMaMH, OCHOBHIMH METO/IaMHU JOBEJICHHS TEOPEM.

OnHi€ro 3 OCHOBHHUX 337a4, II0 BUBYAETHCSI B KypCl T€OMETPII, € PO3B’A3YBAHHSA
9 b



TPUKYTHUKIB. Y 8 KiIaci po3rismaeTsCs 3ajada po3B’S3yBaHHS MPSMOKYTHOTO
TPUKYTHUKA. J[JI1 1IbOrO BBOAMUTHCA MOHATTS KOCHHYyCa, CHHYCa, TaHI€HCa T'OCTPOro
KyTa TpSIMOKYTHOTO TPHUKYTHHKA, JOBOAWTHCS Teopema Iliparopa. [lana Tema
MPOJOBXKYEThCSI B 9 Kiaci — pO3B’SI3yIOThCS JTOBUIbHI TpUKYyTHHKHU. lle moTpebye
BBeJICHHSI (OpMyJ AJisl 3HAXO/PKEHHS CHMHYCa 1 KOCHHYCa TYNOro KyTa Ta JOBEICHHS
TEOpPEMU KOCUHYCIB 1 TEOPEMU CHUHYCIB.

Po3mmnproroThCs ysIBICHHS YUYHIB PO aHAIITUYHE 33JaHHS T€OMETPUUHUX (iryp,
30KpeMa TOJAEThCs PIBHAHHSA MPSIMOi, KOJIa, BUBOASATHCS (POPMYIHU JTOBKUHU BiIpi3Ka,
KOOPJIMHAT CEepPeAVHU BiJpi3Ka, (OPMYETHCA TMOHATTS MPO METOA KOOPAWHAT, SIKAW
3aCTOCOBYETHCS JI0 IOBEACHHS TEOPEM Ta PO3B’I3yBaHHS 3a/ad.

[TornmuGoThCS 1 CUCTEMATU3YIOThCSI BIIOMOCTI MPO T€OMETPUYHI BEIUYMHU:
JOBXHHY, TPaIyCHY Mipy KyTa, Tjiomty. Y 8 Kjaci BBOJUTHCA OJHE 3 HAWMCKIIAIHIIIAX
MOHATH IIKUIBHOTO KypCcy — TOHATTA Iwionli. BueneHnus Gopmyn st oOUMCIeHHS
IO TUIaHIMETpUYHUX (iryp (MpsSIMOKYTHHKa, Hapajienorpama, TPUKYTHHKA, pomoa,
Tpareuii, MpaBWIbHUX MHOTOKYTHHKIB) CHHPAETHCS HA OCHOBHI BJIACTUBOCTI ILIOILL.
Buuenns ¢opmyn mom Giryp ga€ MOXKIMBICTh PO3B’SI3yBaTH HU3KY MPUKIIATHUX
3ajad.

Y 9 knaci 10 BIIOMHX YYHSIM CKaJSIPHUX BEJIUYMH JOJTY4YalOThCS BEKTOPHI
BeJIMYMHU. Po3risgatoThes piBHI, IPOTHIICKHI, KOJiHEeapHi BekTopu. BuBueHHS 11l Hax
BEKTOpaMH € HEOOXIAHMM SK [ po3B’si3yBaHHSA (PI3WYHUX 3adad, Tak 1 IS

pOBB’HBYBaHHSI MAaTEMAaTHYHUX 3a1a49 BEKTOPHUM MCTOIOM.

Cmpyxkmypa npozpamu

[Iporpamy mpeacrtaBieHO B TaOIW4HINA (opMi, IO MICTUThH JBI YaCTUHHU: 3MICT
HAaBYAJILHOTO Martepiayly 1 Jep:KaBHI BUMOTH JO PIBHS 3arajJbHOOCBITHBOI MiATOTOBKHU
y4HiB. Y MepIniid 4acTHHI BKa3aHO HaBYAJIBHUN MaTepiai, SIKUM IMiJisira€ BUBUCHHIO Y
BIIMOBITHOMY KJjlacli. BUMOTH 10 3arajibHOOCBITHBOI MIJATOTOBKU YYHIB OPIEHTYIOTh Ha
pe3ynbTaTH HaBYAHHS, sIKi € 00’ €KTOM KOHTPOJIIO U OI[IHIOBaHHS.

3MICT HaBYaJIBHOTO MaTepialy CTPYKTYpOBaHO 3a TeMaMM BIJIMOBIIHUX
HaBUYAJbHUX KYPCiB 13 BUBHAUYCHHSIM KUIBKOCTI TOJIMH Ha iX BUBYEHHS. Takuil po3moait

3MICTy 1 HaBYaJbHOI'O Yacy € OpPIEHTOBHUM. YUHUTENEBI Ta aBTOpaM MiAPYyYHUKIB



HAJIAETHCS TIPABO KOPHUTYBATH MOTO 3aJIKHO BiJ MPUHHATOI METOJWYHOI KOHIICHINT Ta
KOHKPETHUX HAaBYAJIBHUX CUTYyallill. HanmpukiHili KO)KHOTO pOKY HaBUaHHS Mepe10adyeHo

TOJIMHM JIJI TIOBTOPEHHS 1 CUCTeMaTH3al1lii BUBYEHOTO.



5-it knac. MATEMATHKA

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

1l cemecmp — 76 200, 4 200 Ha mudicOeHv)

K-11 3MicT HaBYAJIBHOI0 MaTepiaxy JlepxaBHi BUMOI'H 10 PiBHS 3arajibHOOCBITHBOI
roj MiATOTOBKH Y4YHA
64 Tema 1. HATYPAJIBHI Y4enb/yueHuus:
YUCJA 1 JIi 3 HUMMN. HABOJAUTH MNPUKJIAAM: TUp, HATYpPaIbHUX
I'EOMETPUYHI PII'YPHU I|uncen;  cTemeHiB  HaTypaJbHOIO  4uclia 3
BEJINYUHUA HATypaJIbHUM TIOKa3HUKOM; IIKald, YHCIOBUX 1

Harypanbni yucna. Uucno HyIb.

Hudpn.

HaTypaJIbHUX YUCEI

HecsaTkoBuit 3aIiC

[TopiBHSHHS HaTypaJIbHUX

gucen.  JlogaBaHHS ~ HaATypaJIbHUX

YHCEll. Baactusocrti OJTaBaHHA.

BigHiMaHHA ~ HaTypaqpHUX  YHCEI.

MHOXEHHSI ~ HATypaJbHUX  YHUCEl.

BrnactuBocti  mMHOXKeHHsa.  CtemiHb
HATypaJIbHOTO YHCJa 3 HaTypaJbHUM
MMOKa3HUKOM

JlileHHsT HATypaJbHUX YHCEN.
JlimeHHS 3 ocTavero

Uwucnosi Bupasu. bykBeHi Bupazu
Ta popmyin

PiBusuus. Texcrosi 3amaul

Bigpizok Ta Horo JOBXKHHA.
[Tnommua, mpsima, mpominb. I[llkama.
KoopaunaTtauii mpoMiHb

Kyr Ta #oro Benmumna. Bunu
Horo

MHOroKyTHUK  Ta

KYTIB.
nepumeTp. PiBHI MHOTOKYTHUKH
Tpuxkyrauk. Bunu TpukyTHUKIB
IIpsmoxytHuk. KBanpar. ITnoma
IPSIMOKYTHUKA i KBajpara.
[IpssmokyTHUi mapaneneminea. KyoO.

[Tipamina

OyKBEHUX BHUPa3iB, GOPMYI;, PiBHIHb, HEPIBHOCTEH,

Ky0a i mMpsSMOKYTHOTO TlapaJesnerinena (3 0Toayouoi

JIHACHOCTI);
MOSICHIOE,

IO TaKe: HaTypaJbHC YHUCIIO,

CTEINHb quciia 3

uudpa;

HaTypaJbHUM

HATypaJIbHOTO

MOKAa3HUKOM;  BIJIPI3OK;  MpsMa,
NPOMiHb; KOOPAMHATHUH MPOMiHb; KYT; TPUKYTHHK;
KBaJpar; piBHI

IPSIMOKYTHUK;  MHOIOKYTHHK;

MHOTOKYTHHKH, TUTOIIMHA, MPSIMOKYTHUH
napanesnerninen; KyO; mipamina; pIBHSHHS; KOPiHb
PIBHSHHS; PO3B’A3aTH PIBHAHHS;

MOSICHIOE YUTAHHS 1

npaBuJja: 3aIucy

HATYpaJbHUX YHCElN, iX JIOJaBaHHs], MHOXCHHS,
MOPIBHSIHHS, BAKOHAHHSI IIJICHHS 3 OCTav€elo
(hopMyJTI0€ BIIACTUBOCTI apuUPMETHUHUX il 3
HATypaJIbHUMH YUCIIaAMU
3anMcye i MosicHe (opMynu: TNepuMeTrpa
BKa3aHMX Yy 3MICTI T€OMETpUYHUX QIryp; IUIONI
NpSIMOKYTHUKA, KBaJpara; 00’€My TNPSMOKYTHOTO
napaseserninesa ta Kyoa
Ty,

pO3rOpHYTIi); TPUKYTHUKK 33 BHJIOM iXHIX KYTIB 1

Kkjaacugikye: kyta (roctpi, mpsmi,

KUTBKICTIO PIBHUX CTOPiH
300paxkye€ Ta 3HAXOAUTHL HAa MAJIOHKAX:
BIJIPI30K JAaHOI JOBXKHHH Ta KyT JaHOI TpaJyCcHOi

MipH; OicexkTpucy 32 JOTIOMOTOO

KyTa

TPAHCIIOPTHPA; BKa3aHI B 3MICTI TEOMETPUYHI




K-16
roja

3MicT HABYAJIBLHOI0 MaTepiaay

Jlep:kaBHi BUMOTH /10 PiBHS 3arajibHOOCBITHHOL
MiITOTOBKH Y4HS

006’em MPSIMOKYTHOTO

napaseseninesa i Kkyoa

3a  JIOTIOMOIOK  JIIHIMKHM,  KOCHHIIA,

¢irypu
TpaHCIOPTHPA; KOOPJUHATHHUI MPOMiHb Ta TO3HAYAE
HaTypaJbHI YMclia Ha KOOPAUHATHOMY IIPOMEHI

BUMIpPIOE Ta 00YMCJIIOE: JIOBXKUHY BIIpPi3Ka;

rpagycHy Mipy KyTa.

PO3B’si3y€ BIPaBH, II0 IHepeAdavyarOTh:

BUKOHAaHHS  YOTHUPHOX apuMeTHuHux Oid 3

HATypaJbHUMU YUCIIAMU; MIIHECEHHS HATypajIbHOTO
qyclia 0 CTeNeHs 3 HaTypaJbHUM [OKAa3HUKOM;

MOPIBHSHHS ~ HaTypaJbHUX 4YHCEN; JUICHHA 3

oCcTauero; OOYHCIEHHA 3HA4YE€Hb YHCIOBHX 1

OyKBEHHMX  BHpa3iB; OOYHCIEHHS  TEpUMETpa
MHOTOKYTHHKA, TUIONII TPSMOKYTHHKA, KBajpara i
00’eMy IIPSIMOKYTHOTO Tapajesnerninena Ta kyoa
PO3B’sI3y€: PIBHSHHS HAa OCHOBI 3aJIEKHOCTEH
MK KOMIIOHEHTaMH Ta Pe3yJbTaToM apu(hMETUIHUX
3amayi  apudmeTHUHHM i

JUIH; TEKCTOBI

anreOpaiyHuM criocobamu

64

Tema 2. IPOBOBI YHUCIJIA 1
I 3 HUMHA
3Buuaiini  apoOu. IlpaBunbHi  Ta
HEenpaBWIbHI qpoOu. 3BUYaiiHi 1podu i
TJICHHST HAaTypaJbHUX Yucesd. Mimani
qrcIa

[TopiBHSHHS 3BUYaHUX APOOIB 3
OJTHAKOBUMU 3HAMEHHUKAMU

JlonaBaHHS 1 BITHIMAHHSA
3BUYAHUX JIpOoOIB 3 OJHAKOBUMU
3HaMEHHHKaMH

JecaTkoBi 1podu

JlecaTkoBHit npio. 3ammc
NEecATKOBUX  Apo0OiB.  [lopiBHSHHS
JECATKOBUX  JApo0iB.  OKpyrieHHS

Y4yeHnb/yueHuUA:

HABOAUTHb  NPHUKJIAAU: 3BHYAMHUX 1

JeCATKOBUX Jpo0iB
MOSICHIOE, TIO Take CepefAHe 3HAuYeHHS
BEJIMYMHU
NMOSICHIOE MPAaBUJIA: TIOPIBHSIHHSA, TOAaBaHHS 1

Bi[HIMAHHS 3BHYAHUX JApPOOIB 3 OJHAKOBUMH

3HAMECHHUKAMH, MIOPIBHSHHS, OKPYTJICHHS,
JMOJAaBaHHS, MHOXXEHHS 1 JUIEHHS JECSATKOBHX
po0iB

dopmyJIlo€  O3HAYCHHS: MPABWIBHOTO 1
HEMpPaBWIBHOTO  JIpo0iB; BIACOTKAa, CEPETHBOIO
apupMEeTUIHOTO

pO3B’si3y€ BIPaBH, N0 IepeadavYaThb:

3HaXO/KeHHS ApoOy BiA 4YMcia 1 ymcna 3a Horo




K-1p 3MicT HaBYAJILHOI0 MaTepiaxy Jep:kaBHi BUMOIH 10 PiBHS 3arajibHOOCBITHBOL
roa NiATOTOBKH YYHS
JIECSATKOBHX JIPOOIB IpoOOM; TEpPEeTBOPEHHS  MIMIAHOTO YHCTa
ApudmernyHi 1ii 3 1eCATKOBUMH | HETIPABUIBHUI pi0; MepeTBOPEHHs HEMPAaBUIHHOTO
Ipobamu npoOy B Mimiane 4ucio abo HaTypaabHE YHCIO;
Bigcorku MOPIBHSHHS, JOJaBaHHS, BIAHIMAHHSA 3BUYAHHUX
Cepenne apupmernune. Cepente | 1po0iB 3 OJTHAKOBUMH 3HAMEHHUKAMH; TOPIBHIHHS
3HAYCHHS BEJIUYNHU NECSITKOBUX  JApoOiB,  JIOJaBaHHS, BiJHIMAHHS,
MHOXXEHHS 1 [JIeHHS  JECATKOBHX  JIpoOiB;
OKPYTJICHHS JIECATKOBUX JIpoOiB IO 3a/JaHOTO
PO3psAy; 3HAXO/KEHHS B1ICOTKA BiJ YMCyIa Ta YUCia
3a HMOro BIJICOTKOM; 3HaXO/UKCHHS CEPeIHBOTrO
apu(METHYHOTO  KUIBKOX  YHCET;  CEpeaHbOTO
3HAYEHHS BEJIMYUHU
12 Tema 3. NMOBTOPEHHS 1
CUCTEMATHU3ANIA
HABYAJIBHOT'O MATEPIAJIY
6-ii k1ac. MATEMATHUKA
(140 200. I cemecmp — 64 200, 4 200 Ha mudicOenv,
1l cemecmp — 76 200, 4 200 Ha mudicOeHd)
K-16 ron | 3mict HaB4aabHOro marepiany | Jlep:kaBHi BUMOIH /10 PiBHA 3arajibHOOCBITHBOI
MiATOTOBKH YYHSI
10 Tema 1. HNOIIJIBHICTD Ydyenb/yueHuus:
HATYPAJIBHUX YUCEJI HABOJAUTH NMPUKJIAIM: MPOCTHX 1 CKIAACHHUX
JliTbHUKYT Ta KpaTHi | YMCeN; TMapHUX 1 HEMapHUX YHCeNl; YHCeN, M0
HaTypaibHOTO  umcina.  O3Haku | AUIAThCA HaIIo Ha 2, 3,5, 9, 10
noauibHOoCcTi HA 2, 3, 5,9, 10 MOSICHIOE npaBuja 3HAXOJKEHHS:
[TpocTi Ta ckmaneHi yncia HanOipmoro  cmimpHOoro  mimbHuMka (HCJ) 1

Po3knananHs yncen Ha MPOCTI
MHOXKHHUKH

Haii0oinpmia CITUTbHUM
IBHUK

Haiimentie criiibHE KpaTHE

HalimeHmoro cminbHOro kpatHoro (HCK) nBox
qucen

(¢opmyiroe o3HAUYCHHS TIOHATH: JUIBHUK;
KpaTHe; POCTe YMCII0; CKJIAJICHE YMCIIO; CITUTbHHUMA
TUTHHUK; CIIUTHHE KpaTHE; 03HAKU MOJALTFHOCTI Ha 2,
3,5,9,10

PO3B’Si3y€ BINPaBH, 10 MHepeadavYarOTh:

BUKOPUCTAHHSI O3HAK MOJIILHOCTI Yncen Ha 2, 3, 5,




K-1B6 roa

3MicT HAaBYAJBLHOI0 MaTepiaany

Jep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiITOTOBKH Y4HS

9, 10; po3kinagaHHsa HaTypaJbHHUX YHCET Ha MPOCTi
MHOKHUKH, 3HAXOKEHHS CHIIBHMX MIIBHHKIB Ta

CIITPHUX  KpaTHUX  JBOX  (TPhOX)  YHCE,

HCD) 1

HaiimeHmoro cminbHOro KpatHoro (HCK) nBox

HAWOUIBIIOTO  CIIUIBHOIO  JUIBHUKA

(TppOX) uncen

30 Tema 2. 3BUYAHHI Y4eHb/ydeHuus:

APOBH HABOAUTH NPHUKJIAAU: 3BUYAMHHX JIPOOiB;
OcHOBHa BJACTUBICTH APOOY. |AECATKOBUX JApO0iB; HECKIHYCHHUX MEPIOAUIHUX

CkopouenHnst apoOy. Haiimenmuii | necaTkoBUX Apo0iB; B3a€MHO OOSPHEHHUX YHCET

CHUIBHUNA 3HAMEHHUK Tpo0iB. MOSICHIOE TIPaBWJIA: TOPIBHSHHS, JOJaBaHHS,

3BeneHHss Jpo0iB 0 CHUIBHOTO | BIIHIMAHHS, MHOXKEHHS 1 JUICHHS 3BUYaHHUX

3HaMeHHUKa. [lopiBHSIHHA Apo0iB | Apo0iB; 3HAXOMKEHHS ApoOy BiJ YKcia Ta Yuclia 3a
Apudmernuni il 31| fioro gpoGom

3BUYAHUMU JApoOaMu (¢opmyJir0€ OCHOBHY BIACTUBICTH APOOY
3HaxomKeHHs  Apody  Bif po3B’si3y€ BHpPaBH, 10 TepeadayaThb:

qrclia i 9ncia 3a ioro apodom CKOpOYeHHsT JApoOiB 1 3BeACHHS ApoOIB 10
IlepeTBOpeHHs 3BHYANHUX | CIIIJIBHOTO ~ 3HAMEHHUKA; TOPIBHAHHA  JpoOiB;

npo0biB y necaTtkoBi. HeckiHueHHI|o/1aBaHHS, BiJIHIMAHHSI, MHOXEHHS 1 JUICHHS

MepioNYHI  JECATKOBI  JPOOW. | 3BUYAHUX Jpo0iB; 3amuC 3BHYAWHOTO JpOo0y y

JlecaTkoBi HAONVMKEHHS | BUTTISIAL JAECSITKOBOTO JIpO0Y; 3HAXOHKCHHS ApO0y

3BHYAIHOTO Ipo0y BiJ] YMCJIa Ta YKCa 3a Horo Apodom

24 Tema 3. BIITHOIIIEHHSA 1 Ydyenb/yueHuus:

IMPOMOPIIIT HaBOAUTH NPUKJIAIA MIPOTIOPITIHHUX
BinHomieHHsI. OcHOBHa | BeJTMYMH

BJIACTHUBICTH BIIHOIIIEHHS. MOSICHIOE, 1[0 TakKe: BITHOIIEHHS; MpsMa

Macmita6. MIPOTIOPITiHHA 3aJIKHICTh, KOJIO, KPYT, KpPYTOBHI
[Tpomopiris. OcHoBHa | ceKTOp; Alarpama

BiacTuBicTh  mpomopuii. IIpsma (opmy.110€: O3HAYECHHS MPOIOPIIii; OCHOBHY

nponopiiiHa 3anexHicts. [lofin | BIacTUBICTh MPpONOpIii

YHuClIa y JaHOMY BiTHOIICHHI1
BincoTkoBe BiJHOMIEHHS BOX

yrcen. BicoTKoBi po3paxyHKu
Kono. JloBxuna komna. Kpyr.

[Imoma xpyra. KpyroBuii cexrop. .

3anMcye i mosicHe GopMyu TOBKUHH KOJa
1 TIOMII KpyTa

300pa:ky€ Ta 3HAXOAUTHL HA MAJIOHKAX:
KOJIO 1 Kpyr; KPYroBUH CEKTOp, CTOBMYACTI Ta

KpPYTOBI Jliarpamu; WIHAP, KOHYC, KYIIIO




K-1B6 roa

3MicT HABYAJILHOTO MaTepiaay

Jep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiITOTOBKH Y4HS

Huningp. Konyc. Kyns. CroBmyacrti

Ta KPYroBi Jiarpamu

PO3B’sA3y€ BIpPaBH, WI0 MepeadavyaroThb:

3HAXO/KEHHS BINHOIIEHHS 4YKHCEI 1 BEJIMYMH;
3HAXO/PKCHHS HEB1JIOMOTO YJjIeHa IMPOTOPIIi; 3armmc
BIJICOTKIB Yy BWIJISI 3BUYAHHOTO 1 JECATKOBOTO
npo0iB; 3HAXO/HKCHHS JOBXKHHM KOJa 1 TUIOINI
Kpyra; aHalli3 CTOBITYACTUX Ta KPYroBHX Jliarpam
PO3B’si3y€: OCHOBHI 3aja4yli Ha BIJACOTKH;
3a/1aul Ha MPOTOPIIHHI BEIUYUHH 1 TPOMOPIIIHHII

OILT

64

Tema 4. PAIIIOHAJIBHI
YUCJA TA JI1i 3 HAMHU

JlogaTHi Ta Bia’€MHI dYHCIIA.
UYucno Hyib

Koopaunatha nmpsima

[Tpotmnexxni yucia. Moynb

qrcia

im  uwmcna. PamionanbHi
qrcna

[TopiBHAHHS  palliOHATBHUX
qHcen

Apudmernuni il 3

paIlioHaTbHUMH YHCITaMH
BmacruBocti  nmomaBaHHA 1

MHOKEHHS PaIliOHaIbHUX YHCEIT
Poskpurtss nyxok. IlozmiOHi

JIOJIAaHKH Ta iX 3BE€IECHHS

PiBHsHHS. OcHoBHI
BJIACTUBOCTI PiBHSIHB
[eprienuKynsApHi i

napajienbHi npsmi, ix moOymosa 3a

JIOIIOMOT' OO JIIHIWKH 1 KOCUHIIA
Koopaunatna ILUIOIIMHA.

[Mpuknaau TtpadikiB 3aleKHOCTEH

MDK BEJIMYUHAMUA

Y4yenb/yueHuus:

HAaBOAUTDH NpUKJIaau J0JaTHUX Ta

BIJI’€MHUX YHCEJ, TPOTUJICKHUX YUCEN, MUIUX Ta
paIioHaTbHUX YUCEI
NMOSICHIOE, 1[I0 Take: MOAYIb  YHCTA;

MPOTUJICKHI YKCIa; 1IJI YKCiIa; pallioHaIbHI YUCIa;

KOOpJIMHATHA TIpsiMa; KOOpJWHATHA IUIOIINHA,;

MOMI0HI JOJAHKHU

dopmyaroe:

® O3HAUCHHS MEPICHIUKYISIPHUX 1 MapaleTbHUX
PSIMUX;

e MpaBWia BUKOHAaHHA apudMETHUHUX il 3
parioHATbHUMHU YHWCJIaMHU; PO3KPUTTS JTYKOK;
3BeJICHHS NOMIOHUX JONAHKIB;

® OCHOBHI BJIACTUBOCTI PIBHSHB

kjaacudikye B3acMHE PO3MIIIEHHS MPSIMHUX Ha
IO HI.
Ta 3HAXOAUTh HA

oynye MAJIOHKAX:

KOOpAMHATHY TMpsMYy; KOOPAMHATHY IUIOUIUHY;

NEePHeHANKYJISIPHI ¥ TmapajienbHi  TOpsMmi  3a

JOTIOMOTOI0  JIHIAKKM 1  KOCHHIS;,  rpadiku

3aJICKHOCTEH MIJK BEJIMYMHAMM 110 TOYKAX

OOIPYHTOBY€ BIIACTHBOCTI  JOJaBaHHS 1

MHOXCHHSA paI_[iOHaJ'II)HI/IX qHucel

PO3B’sA3y€ BIpPaBH, WI0 MepeadavyaroThb:

3HaXOIXKCHHA MOAYJId quciia, HOpiBH}IHHH




K-tb rog | 3micT HaBYaIbLHOTO MaTepiaay

Jep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiITOTOBKH Y4HS

pamioHaNbHUX 4YHCEN; JOJaBaHHS, BiJHIMaHHS,
MHOKEHHS 1 JUIEHHS  pallioHaJIbHUX  YHUCET;
0oOUYMCIIEHHST 3HAYE€Hb YHWCJIOBUX BHUpPa3iB, IO

MICTATh JOJATHI W BII €MHI 4YHCIA; PO3KPUTTS

JTYKOK, 3BEIEHHSI MOA1I0HUX IOaHKIB;
3HAXOJ/KEHHSI KOOPJMHAT TOYKU HA KOOPJIWHATHIM
IUIONIMHI Ta MOOYIOBY TOYKH 3a i KOOPJMHATAMH;
aHaiiz rpadikiB 3aJIeKHOCTEH MK BEIUYMHAMH

(BigicTaHb, 4ac; TeMIeparypa, 9ac TOoIio)

pPO3B’sI3y€: DPIBHSHHA 3 BHUKOPUCTAHHSIM
NpaBWJI, MO0 IPYHTYIOTBCA HAa  OCHOBHHX
BJIACTUBOCTSX PIBHSHHSA, TEKCTOBI 3ajadi 3a

JIOTIOMOT 010 PiBHSIHB

12 Tema 5. IOBTOPEHHA 1
CUCTEMATHU3ALIA
HABYAJIBHOI'O MATEPIAJTY
7-ii knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 Ha mudicOeHb,
1l cemecmp — 38 200, 2 200 Ha mudicOeHv)
K-t T T T BT Jep:xaBHi BHMOI'H 110 PiBHS 3arajibHOOCBITHBOI

roj MiATOTOBKH YYHS
43 Tema 1. HIJII BUPA3H Y4yenb/yueHuus:

Bupasu 31 3mimHmmu. i HABOIMTb NPHUKJIAAM: YHCIOBUX BHpa3iB;
paiioHaibHI  BHUpa3W. TOTOXHICTb. | BUPa3iB 31 3MIHHHMH; OJTHOWICHIB; MHOTOWICHIB
ToToHI IepeTBOPEHHS BUPA3Y MOSICHIOE:

Creninb 3 HaTypaJbHUM | e SK 3HAWTH YHCIOBE 3HA4YCHHS BHpa3y 3i

IMOKa3HUKOM. BIacTMBOCTI cTemeHsa 3
HaTypaJIbHUM MOKa3HUKOM
Onnounen. CTaHIapTHUM BUTJIS
onuowieHa. IlifHeceHHs OHOWIEHIB 10
crenens. MHOXEHHS OTHOWICHIB
Mmuorouned. [lomiOHi  4wieHHn
MHOTOUYJIEHA Ta 1X 3BEICHHS.

Creninp MHOTOWIEHa Jlo1aBaHHs,

3MIHHHMH TIPH 33JaHUX 3HAYCHHSX 3MiHHUX;

e 110 Take: TOTOXHI  BHUpPa3H, TOTOXKHE
MIEPETBOPCHHS BHpa3y, OJTHOYJICH
CTaHJAPTHOTO BUTJISITY, KOSQIIIEHT
dbopmyiroe:

® O3HAYCHHS: OJTHOYJICHA, CTETICHS 3
HATypaJbHUM  TOKa3HUKOM,  MHOTOYJICHA,
MOMIOHMX  YIEHIB  MHOIOWIEHAa  CTEIEHSA




K-16
roj

3MicT HABYAJIBLHOI0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiATOTOBKH Y4HS

BIIHIMAHHSA 1 MHOXXEHHS MHOTOWIEHIB
@opMynu  KBaapara JABOYJICHA,

PI3HMIII KBaJapaTiB, CyMH 1 pI3HUII

KyOiB

MHOTO4JICHIB

Poskimananasa Ha

MHOXHHKHN

MHOI'OYJICHA;

® BJIACTUBOCTI  CTENMEHS 3  HaTypaJbHUM
MMOKa3HUKOM;
¢ JIpaBuJia: MHOXCHHA OJHOYICHA i MHOIoO4JICHa,
MHOXCHHS IBOX MHOI‘O‘IHCHiB
3anMcye i OOrpyHTOBYE:
L4 BJIaCTI/IBOCTi CTCIICHA 3 HaTypaJbHUM
MTOKa3HUKOM;
e (GopMyIH CKOPOUCHOTO MHOKEHHS
po3B’si3y€ BNpPaBH, M0 IepeadavYaTh:

oOunCIeHHsT 3HA4eHb BHpa3iB 31 3MIHHHUMH;

3BEICHHS OJHOWIEHA /0 CTAaHJIAPTHOTO BUIIIALY;
MEPETBOPEHHSI JTOOYTKY OJHOWIEHA 1 MHOTOYJICHA,
CyMH, PI3HHI, JT00YTKY JBOX MHOTOWIEHIB Y

MHOTOYJICH, PO3KIaJaHHA MHOIro4JcHa Ha

MHOXXHHUKHA  CIIOCOOOM  BHUHECEHHS  CHUIBHOTO

MHOKHUKA 32 JYXKH, CIOCOOOM TpYIyBaHHS, 3a
dbopMynaMHd  CKOpPOYEHOTO MHOXKEHHS Ta 13
3aCTOCYBaHHSIM JEKUTBKOX CIIOCO01B; BUKOPUCTAHHS
3a3HaYCHUX MEPETBOPEHB Y MPOIECi PO3B’I3yBaHHS

PIBHSIHB, JOBEJICHHS TBEPKCHD

Tema 2. ®YHKIIII

OyHKITIOHATBPHA 3aJIEKHICTh MIXK
BEeTMYMHAMHU K MaTeMaTUdHa MOJIENb
peanbHuX mporieciB. DyHkiisa. O6macTh
BU3HAa4YCHHs Ta o00JacTh 3HAa4YCHb
¢bynkmii. Crnocobu 3amaHHs  (QyHKIII.
I'padik ¢pynkuii

Jliniiina ¢yskmis 1 rpadix Ta

BJIACTUBOCTI

Y4yeHnb/yueHuUA:

HABOIUTh NPUKJIAAU:  (YHKIIOHATBHUX
3aJIe)KHOCTEH; MHIHHUX QYHKIIIH
dyHKis;

obOnacTe BHM3HA4YeHHS (QyHKIII; 00JacTh 3HAYCHD

NMOSICHIOE, 110 Take: AapryMEHT;

¢bynkii; rpadik GyHKIIT

(dopMyII0€ O03HAUCHHS TOHATH: QYHKYIs,
epagix  Gyukyii;  niniuHa  QyHKYiL,  npama
nponopyiuHicme

HA3MBa€ Ta UIIOCTPYE HAa NPHUKIAAAX

crocoOu 3a1aHHs QYHKIT
omucye no0OynoBy rpadika (yHKIIi, 30KkpeMa

NmiHIMHOI Ta 11 OKpeMoro BHAYy — MPSAMOIi




K-16
roj

3MicT HABYAJIBLHOI0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
MiATOTOBKH Y4HS

MPOTOPIIHHOCTI
PO3B’A3y€ BHpPaBH, 10 MNepeAdaqYarTh:
GyHKIIIT;

aHAM

3HAXO/DKEHHS  00acTi  BHU3HAYEHHSI

3HaXOIKCHHA 3HA4YCHHA 3a

byHKIIil
3HA4YEeHHSM apryMEeHTY; No0yA0BYy rpadika JmiHiitHOi
¢byHKuii; 3HaxXoMKeHHS 3a TpadikoM (QyHKIIT
3Ha4YEeHHs (PYHKIIIT 32 JaHUM 3HAYEHHSM apTyMEHTY
1 HaBIAaKW; BU3HAYCHHS OKPEMHUX XapaKTEPHCTHK

¢bynkuii 3a i rTpadikoMm (momaTHI 3HAYCHHS,

BiJl’€MHI 3HAUCHHS, HYI)

13

Tema 3. JITHIVHI PIBHSIHHSA
TA IX CHCTEMHU

JliniiiHe pIBHAHHSA 3 OJHIEIO
3MiHHOO. JliHilfHE pIBHSIHHSA 3 JBOMA
3MIHHUMH Ta HOTo Tpadik

Cucrema JBOX JIIHIMHUX PIBHSIHB
3 IBOMa 3MiHHUMU

Po3B’si3yBaHHsT  cucTeM  JIBOX
JMIHIMHUX PIBHAHb 3 JIBOMa 3MIHHUMHU:
rpadgiyHMM  cmocoOoMm;  crocobom
MACTAaHOBKH; CIIOCOOOM JOJaBaHHS

JliHiifHI piBHSHHS Ta iX CHCTEMH
MoJenl

IK MaTeMaTH4Hi TEKCTOBHX

3a1a4

Y4yeHnb/yueHuUA:

HABOJUTDb NMPHUKJIAIM: PIBHIHHS 3 OJHIEIO Ta
JBOMa 3MIHHHMH, JIHIHHUX PIBHSHb 3 OJIHIEIO Ta
JBOMa 3MIHHUMU; CUCTEMH JIBOX JIIHIHHUX PIBHSHb
3 IBOMAa 3MIHHUMU

MOSICHIOE:

® [0 Take CHUCTEMa JBOX JIHIWHUX PIBHSIHb 3
JIBOMA 3MIHHHMU;

® CKUIBKH PO3B’SI3KIB MOXKE MaTH CHUCTEMa JBOX
THIAHUX PIBHSHB 3 JBOMA 3MIHHIUMH

(dopmyJiI0€ O3HAUCHHS: JTHIMHUX DPIBHSIHB 3
OJIHIEIO Ta JIBOMa 3MIHHMMH; PO3B’SI3KY PIBHSIHHS 3
JBOMa 3MIHHUMH, PO3B’SI3KYy CHCTEMH JIBOX
THIAHUX PIBHSHB 3 JBOMA 3MIHHUMH

oyaye rpadiku TiHIHHUX PIBHSIHB 13 JBOMA
3MIHHAMU

OMUCYE CTIOCOOM pPO3B’sA3yBaHHS CHUCTEMHU
JIBOX JIIHIMHUX PiBHSIHB 3 IBOMA 3MiHHUMU

XapaKTepu3y€ BUMAJIKH, KOJM CHCTEMa JIBOX

TMHIAHUX PIBHSHL 3 JIBOMAa 3MIHHUMH Ma€ OJUH

pO3B’s30K; Mae 0Oe3mid  PO3B’SA3KIB, HE Mae
PO3B’s3KIB
po3B’si3y€: IiHIAHI pPIBHSAHHA 3 OJHIEIO

3MIHHOIO 1 pIBHSHHS, IO 3BOJSTHCS JIO HUX;

TEKCTOBI 3aJ1a4i 32 JOTIOMOTO0 JIIHIHHUX PIBHSIHB 3




K-16

3MicT HABYAJIBLHOI0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL

roj MiATOTOBKH Y4HS
OJTHIEIO0 3MIHHOI; CHCTEMH JBOX JIIHIHHUX PIBHSHb
3 IBOMa 3MiHHUMH, BKa3aHHUMH Y 3MICTi ClIOCOOaMH;
TEKCTOBl 3ajadl 3a JOIOMOIOI0 CHCTEM IBOX
JHIMHUX PIBHSHB 3 JBOMA 3MIHHUMH
5 Tema 4. INOBTOPEHHSA 1
CUCTEMATHU3ALIA
HABYAJIBHOI'O MATEPIAJTY
8-ii knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 Ha mudicoeHy,
1l cemecmp — 38 200, 2 200 Ha mudicOeHv)
K-t . ; JlepxaBHi BUMOI'H 10 PiBHS 3arajibHOOCBITHBOI
ron 3MicT HAaBYAJILHOT0 MaTepiaxy e
32 Tema 1. PAIIOHAJIBHI Y4yenb/yueHuus:
BUPA3HU HABOAMTH MPHUKJIAIH PAIiOHAIBHOTO BHPA3y,
PamionaneHi BHUpA3M. | pallloHATBPHOTO  Apo0y, CTemeHs 13 UM
PamionaneHi Tpoowu. OcHOBHA | TOKa3HUKOM

BJIACTUBICTH PalliOHATILHOTO APOOY
Apudmernuni nit 3
panioHaJILHUMH IpoOaMu
PamionaneHi PIBHSIHHSI.
PiBHOCWIIBHI pIBHSHHSA

Crermisb 13 UIJIMM TTOKa3HUKOM Ta

floro  BmactuBocti.  CraHmapTHUM
BUTJISI]] YUCIIA

. k . . .

OyHKITIS y="_,> Ti rpadik i
BJIACTUBOCTI

po3mi3Hae Ui palioHaabHI BUpa3d, IpoOOBi
palioHaJIbHI BUpa3H
MOSICHIOE:
® SK BHKOHATH CKOPOYEHHsS ApoOy; SK 3BECTH
npid 0 HOBOTO 3HAMEHHHMKA; SIK 3BECTH JIpoOu
JIO CITUILHOT'O 3HAMEHHMKA;
® III0 TaKe: CTAaHJAPTHUMN BUTIIAJ YUCTIa
dbopmyroe:
® OCHOBHY BJACTHBICTb JApo0y; BIACTHUBOCTI
CTETMEeHs 3 LIUIUM MOKa3HUKOM;
e TpaBWia: JOJABAaHHSI, BiJHIMAaHHS, MHOXEHHS,
JUTeHHS qpo0iB, MmiTHECEHHS APO0Y 0 CTENECHS;
® YMOBY PiBHOCTI ApO0Y HYIIIO;
® O3HAYEHHS: CTEMEHs 3 HYJbOBUM MOKa3HUKOM;

CTEINEHS 3 [UIMM Bill’ €eMHUM HOKa3HUKOM
. k e
OMHUCYE BIACTUBOCTI (PyHKIIIT y=, 3a fi

rpadikom

OOTPYHTOBY€ BIACTHBOCTI CTEMEHS 13 IUIUM




K-16
roja

3MicT HAaBYAJIBLHOI0 MaTepiaay

Jlep:kaBHi BUMOTH /10 PiBHS 3arajibHOOCBITHHOL
NiATOTOBKH YUYHS

IIOKa3HUKOM

PO3B’sI3y€ BNIpPaBH, 10 MNepeadavyarThb:

CKOpPOYCHHS NIpo0iB; 3BEACHHS APOOIB 10 HOBOTO

(cmyIbHOTO) 3HAMEHHHWKA;, 3HAXO/DKEHHS CYyMH,

pi3Huli, A00yTKy, 4YacTKh JpoOiB; TOTOXHI

NIEPETBOPEHHS parioHaJIbHUX BUPA3iB;

pO3B’s3yBaHHS PIBHSHB 31 3MIHHOIO B 3HAMEHHHUKY

npoOy;  TIEPETBOPEHHsS  CTENEHIB 3  IUIUM

MMOKAa3HUKOM; 3alrucC 4YucCila B CTAHAAPTHOMY

BUTTISAL; TOOYIOBY Tpadika GyHKIii y=§

14

Tema 2. KBAJIPATHI

KOPEHI. JIIMCHI YUCJIA
2

OyHkiis y = x°, ii rpadik 1
BJIACTUBOCTI
Apudmernanuit KBaJIpaTHUN

KOpiHb. BracTuBOCTI apupmMeTHyHOTrO
KBaJ[paTHOTO KOPEHS
MHoxHHa. [TigMHOXUHA.

UucnoBi  MHOXUWHH.  PamioHanbHi
gyucna. IppamioHaneHi uywcna. [lificHi
qrcia

O®yukuis  y=+/x, 1 rpadix i

BJIACTUBOCTI

Y4yenb/yueHuus:
HABOAUTH MPHUKJIAJAN: MHOXUH, TiJIMHOXUH;

YHUCJIOBUX MHOJXHH, paHiOHaHBHI/IX YHCCII,

IppaioHaIbHAX YUCEIT

MOSICHIOE, IO TaKe: MHOXKWHA, ITiIMHOXKHHA;
parioHanpHe YHCIIO; ippallioHAIbHE YHUCIIO; MiliCHE
YHCII0

(¢opmysoe:  o3HaueHHA ~ apuUOMETUYHOTO

KBQJIpATHOTO KOPEHS 3 YHCIA; BIIACTUBOCTI

apru(METHYHOTO KBaPaTHOTO KOPEHS

XapaKTepu3ye BIaCTHBOCTI (GyHKIH y = X2,

y=+/x 3aix rpadikamu

PO3B’si3y€ BIPaBH, 10 IMependavYaThb:

3aCTOCYBaHHS MOHATTSA apu(METHIHOTO

KBaApaTHOIr0 KOPCHA JJId OOYMCIIEHHSI 3HA4YCHb

BHUpa3iB, CHPOIIEHHS BHPa3iB, PO3B’SI3yBaHHSI

PiBHSIHB, MTOPIBHSHHS 3HAYCHb BHpPAa3iB;

NEPETBOPEHHSI  BHpPAa3iB 13 3aCTOCYBaHHSM

BUHCCCHHA MHOKHHKa 3-Hil[ 3HaKa  KOpPCHH,

BHECEHHS MHOXHUKA TIiJ] 3HAK KOPEHsI, 3BUIbHCHHS
BIJI

IppallioHaTIbHOCTI B 3HAMEHHUKY Jpo0y;

no6ynoBy rpadikis GpyHKmiit y = x%, y=+/x ; aHami3
CHIBBIIHOIIEH, MK YHCJIIOBUMH MHOXHWHAMH Ta iX

CIICMCHTaAMH




K-16

3MicT HAaBYAJIBLHOI0 MaTepiaay

JepxxaBHi BUMOI'M 10 PiBHS 3arajibHOOCBITHHOI

roj NiATOTOBKH YUYHS
18 Tema 3. KBAJIPATHI Y4eHnb/yuyeHuns:
PIBHAHHSA HABOAMTH MNPHUKJIAIAM KBAaJIPAaTHUX pPiBHSHb,
KBanparuuii Tpudsien KBaJPaTHUX TPUUJICHIB
KBanpaTHi piBHSIHHS dopmy.ioe:
®opmyna KOpEHIB KBaJIpaTHOIO| e O3HAYCHHS KBaJIpaTHOT'O PIBHSIHHSA Ta
PIBHSIHHS KBQJIPAaTHOTO TPHUUJICHA; KOPEHS KBAJIPATHOTO
Teopema Biera PIBHSHHS,
KBanpartauii TPUUWICH.| o Teopemy Biera
PoskiazanHst KBaJApaTHOTO TPHUYICHA 3anucye (GopMyidy: KOPEHIB KBaJpaTHOIO
Ha JIHiHHI MHOXHUKH PIBHSHHS; PO3KJIaIaHHsA KBaJPaTHOTO TPUUIEHA HA
Po3B’si3yBaHHS  piBHSHB,  SK1 | j1iHifHI MHOKHUKU
3BOIATHCA 1O KBAJpaTHUX PO3B’si3y€ BIPaBH, 10 MepeadaAYalTh:
Ksayparue PIBHSIHHS AK | 3HaXO/DKEHHS  KOPEHIB  KBAJpPaTHUX  PIBHSIHbD;
MareMaTHYHa  MOJENb  HPHUKIIAIHOL pO3KIagaHHA KBaJpaTHOI'O TpHUYJICHA Ha
3a1aui MHOXHUKH, 3HAaXOJDKEHHS KOPEHIB PIBHSHbB, IO
3BOJATBCA  JO  KBaJpaTHHX;  CKJIAJaHHA 1
PO3B’s3yBaHHS KBaJpaTHUX PIBHAHB Ta PiBHSHB, 1110
3BOJATHCSA JO HHUX, SK MaTeMaTHYHHX Mojesei
MPUKIATHUX 3a/1a4
6 Tema 4. IOBTOPEHHSA 1
CUCTEMATHU3ANIA
HABYAJIBHOT'O MATEPIAJTY
9-ii knac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 Ha mudicOoeHy,
1l cemecmp — 38 200, 2 200 na mudicoenv)
K-t . . Jep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOL
ron 3MicT HAaBYAJILHOI0 MaTepiany OO T
18 Tema 1. HEPIBHOCTI Ydennb/yyenuns:
UucnoBi HepiBHOCTi. OCHOBHI HABOJAUTL NPUKJIAIN: YHCIIOBUX

BJIACTUBOCTI YUCJIOBHX HEPIBHOCTEH
HepiBrocri 31 3miaHuMU. JIiHiHHI

HEPIBHOCTI 3 OJTHIEI0 3MIHHOIO
OO6’enHaHHs Ta Mepepi3 MHOXKHUH.

YucnoBi NpOMIKKH

HEpIBHOCTEH; HEPIBHOCTEHW 31 3MIHHHMH; JHIHHHUX

HEpPIBHOCTEH 3 OJHIEI 3MIHHOIO; TMOABIHHHUX
HEepiBHOCTEH
MOSICHIOE:

® 1110 Take 00’ €THAHHS Ta Mepepi3 MHOKUH




K-16
roja

3MicT HABYAJIBLHOI0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT
MiITOTOBKH Y4YHS

PiBHOCHITBHI HEPIBHOCTI
Cucremu JiHIMHUX HEPIBHOCTEH 3

OJIHIEIO0 3MIHHOKO

3aCTOCOBY€E  3a3HAYCHI  MOHATTS  JUIA
JOBEICHHST HEPIBHOCTEH
dbopmyitroe:
® BJIACTHUBOCTI YUCJIOBHX HEPIBHOCTEH;
BJIACTUBOCTI HEPIBHOCTEH 31 3MIHHOIO;

e O3HA4YeHHs: PO3B’SA3KY JIIHINHOI HEPIBHOCTI 3
OJTHI€I0 3MIHHOIO; PIBHOCHJIBHUX HEPIBHOCTEH
00TpPyHTOBYE BIIACTHBOCTI YUCIOBUX

HepiBHOCTEH

300paxKye€ Ha  KOOpDAWHATHIA  TIpsIMiii:
00’eqHaHHS Ta TMepepi3 YMCIOBUX MHOXKHH, 3aJIaHi

HEPIBHOCTSMU  YHUCIIOBI ~ MPOMDKKH, BHKOHYE

oOepHEeHE 3aB/IaHHS

3alUCY€ PO3B’SI3KH HEPIBHOCTEH Ta X CHCTEM
y BUTJISAAI 00’ €THAHHS YUCIOBUX MPOMDKKIB ab0 y
BUTJISJII BiJIIOBITHIX HEPIBHOCTEH

PO3B’sI3y€: TiHIMHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO; CUCTEMHU JIIHIMHUX HEPIBHOCTEH 3 OJIHIEIO

3MIHHOIO

30

Tema 2.

®YHKIIS

KBAJIPATUYHA

BnactuBocti  dyskmii.  Hymi

GyHKII, TPOMDKKH  3HAKOCTAJIOCTI,

3poCTaHHs 1 GbyHKIII,

HAWOUIbIIE Ta HaWMEHIIE 3HAYEHHS

CIlagaHHs

byHKIii
[TepeTBopenns rpadikiB GyHKITIH
KBangparuuna ¢yskuis, ii rpadik i
BIIACTHBOCTI
Ksagparna nepiBHicTh. CucTtema
JIBOX PIBHSHB 3 IBOMa 3MiHHUMU
Cucrema JBOX pIBHSHBb 3 JBOMA
3MIHHUMH SIK MaTeMaTH4Ha MOJEIhb

MIPUKJIATHOT 3a1a9i

Y4yenb/yueHuus:

HABOJAUTH MPUKJIAIM: KBAJIPATUIHOT PYHKIIIT
00umcIII0€ 3HaueHHs QYHKITIT B TOYII
MOSICHIOE:

e miepeTBOpeHHs rpadikiB QyHkin: f(x) — f(x)
ta, f(x) = flx+a), f(x) = kf (x);

e ajgropuT™M mnoOymoBH rpadika KBaJpaTUIHOL
byHKIIT
XapakTepu3ye QYyHKIIIO 32 ii Tpadikom
po3B’si3y€ BNpPaBH, IO IepeadavYarThb:

nmoOynoBy  rpadika  KBagpaTH4HOi  (YHKIIII;
noOynoBy rpadikiB (QYHKIIH 13 BUKOPUCTAHHIM
3a3HAYCHUX TEPETBOPEHb rpadikiB; po3B’sI3yBaHHS
KBaJpaTHUX HEPIBHOCTEH; 3HAXO/KCHHS PO3B’SI3KiB

CHUCTEM JIBOX PIBHSHBb 3 JBOMa 3MIHHUMH, 3 SIKUX




K-1B . . JlepskaBHi BUMOI'H 10 PiBHSI 3arajibHOOCBITHBOI
ron 3MicT HAaBYAJILHOTO MaTepiaxy e —
Xo4a 0 OJ{HEe PIBHSHHS IPYTOT0 CTENEHs; CKJIaAaHHs
1 pO3B’sI3yBaHHS CUCTEM PIBHSIHB 3 JIBOMA 3MIHHHUMH
K MaTeMaTUYHUX MOJIeJIel MPUKIaAHUX 3a7a4
12 Tema 3. YUCJIOBI Ydennb/yyenuns:
NOCJIIIOBHOCTI HAaBOAUTL NPUKJIAIN: qHCJIOBO]1
Ywucnosi MTOCJTIIOBHOCTI. | TOCJTIIOBHOCTI; apu(METUYHOT Ta TE€OMETPUYHOT
Apudpmernuna Ta reOMETpUYHA | Tporpeciit

nporpecii, ix BractuBocti. opmynu n-

ro YIeHa apupMeTHIHOI Ta

reomerpuyHoi mporpeciid. Dopmynu
CyMH TIEPIIUX A-4YJICHIB apuMEeTUIHOT

Ta T€OMETPUYHOT Iporpeciit

¢opmysiroe  O3HAueHHS 1 BIACTHBOCTI
apu(pMETHYHOI Ta TEOMETPUYHOI ITPOTpeciii
3aMMCYE€ i MOSICHIOE:
® ¢opmynu: 3arabHOTO YiIeHa apU(PMETUYHOT Ta
reOMETPUYHOI TPOTpeciii; CyMH MEpIIUX 7
YICHIB IIUX MPOTPECiii;
® gracmuocmi ApUPMETHIHOT Ta TEOMETPUIHOL
nporpecii
PO3B’Ai3y€ BHpPaBH, 10 MNepeAdaqYarTh:
O0OYHMCIICHHSI WICHIB MPOTpPeEcii; 3aJaHHs Tporpecii
3a JaHUMHU IX WieHaMH a00 CIIIBBIJHOIIEHHIMHU MIXK
HUMH;, OOYMCIIEHHS CyM TepUIMX # 4IEHIB
apu(pMeTHYHOiI ¥ TeOMEeTpUYHOI Nporpeciii; 3ammc
MEPIOIUIHOTO  JIECATKOBOTO JIpO0y Yy  BHIJISIAL
hopmyn

nporpeciu

3BHYAfHOT'O

npoOy;  BHKOPHCTAHHS

3arajbHUX  WICHIB 1 CyM IUIA

3HAXO/)KEHHsI HEBIJJOMUX €JIEMEHTIB MPOrpeciii

10 Tema 4. TIOBTOPEHHSA 1

CUCTEMATHU3ALIA

HABYAJIBHOT'O MATEPIAJIY

7-ii knac. TEOMETPISL
(70 200. I cemecmp — 32 200, 2 200 Ha mudicOeHb,
1l cemecmp — 38 200, 2 200 Ha mudicOeHv)
K-1b 3MicT HABYAJILHOI0 MaTepiaay Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT
roj NiATOTOBKH YYHS
8 Tema 1. EJEMEHTAPHI Ydennb/yyeHuns:

TEOMETPUYHI ®II'YPU TA iIX

HABOJUTH NMPHUKJIAAH TEOMETPUUHUX Iryp,




K-16
roj

3MicT HABYAJILHOI0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT
MiATOTOBKH Y4HS

BJIACTUBOCTI
¢irypu. Touxka,

mpsiMa, BiZIPI30K, MPOMiHB, KyT Ta ix

I'eomerpuuHi

BJIACTUBOCTI. BuMiproBaHHs BIApPI3KiB 1
KyTiB. bicekrpuca kyra. Bigcranp mix

JABOMA TOYKaMH

yKa3aHHUX y 3MICT1

MOSICHIOE, 1110 TaKe: TOYKA, MpsMa, HaJICKATH,
JeXaTH MK, BIAPI30K, MPOMIHB, KYT, JTOBXKHHA
BiJIpi3Ka, TpajyCHa Mipa KyTa, PiBHI BIApi3KH, PiBHI
KyTH, OiceKTprca KyTa, BiICTaHb Mi’K TOUKaMH

(opMyJTII0€ BIACTUBOCTI: PO3MIIIEHHS TOYOK
Ha TpsIMiii; BUMIPIOBAaHHS Ta BIAKJIaJaHHS BiApi3KiB
1 KyTiB

KkjJacupikye Kkytu (TocTpi, mpsAMi, Ty,
PO3TOPHYTI)

BHUMIpPIOE Ta 00YHMCJIIOE JTIOBXUHY BiJIpi3Ka,
rpajgyCHy Mipy KyTa, BAKOPUCTOBYIOYH BJIACTUBOCTI
iX BUMIpIOBaHHS

300pa:kye Ta 3HAXOAMTh Ha MAJTWHKAX
reoMeTpuyHi (Girypu, BKazaHi y 3MicTi

3aCTOCOBY€ BHBYCHI O3HAYEHHS 1 BIIACTUBOCTI

JI0 pO3B’S3yBaHHs 3a/1a4

18

Tema 2. B3A€EMHE
POSMIILIEHHS OPSAMHUX HA
MJIOLIHUHI

CyMiXHI Ta BepTUKaJbHI KyTH, iX
BIIACTHBOCTI

[TapanenbHi Ta MEPHEHAUKYIAPHI
MpsiMi, iX BJIACTUBOCTI

[Mepnennukymsip. Bincranp Bix
Toukn 10 mpsamoi. Kyr Mk nBoma
MPSIMAMH, 10 TIEPETUHAIOTHCS

Kyru, yrBOpeHi mpuw mnepeTuHi

IBOX  mpsMuUX  ciyHOW.  O3Haku

napajenbHOCTI mIpsMux. BractuBocti
KYTIB, MepeTuHi

napanelbHUX IPSIMUX CIYHOIO

YIBOPEHHUX  IpHU

Y4yenb/yueHuus:
HABOJUTH NMPHUKJIAAH TEOMETPUUHUX Iryp,
YKa3aHUX Yy 3MICTi
MOSICHIOE:
e II0 TakKe akcioma, TeopeMa, O3Ha4YeHHS,
O3HaKa, HACIIJIOK, YMOBa 1 BUMOTra TEOPEMH,
npsiMme 1 OOepHEHE TBEPKEHHS, IOBEICHHS
TEOPEMU;
® CyTh JIOBEJICHHS BiJ CYIPOTUBHOTO
dbopmyitroe:
® O3HAYeHHs: CyMDKHHMX 1 BEPTHKAJIbHUX KYTIB,
napaneilbHUX 1 HEepHeHANKYIAPHUX MPIMHX,
NEepIEHANKYIIsApa, BIJICTaHI Bl TOYKH MO
IIPSIMOT;
® agKciomy NapaneinbHUX MPSAMUX;
®  GIACMUBOCTI:

CYMDKHUX 1 BEpPTUKAIBHHUX

KyTiB; TapaleilbHUX 1 MEepIeHAUKYIIPHUX




K-16

3MicT HABYAJILHOI0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT

roj NiATOTOBKH YYHS
OpsSAMUX, KyTiB, YTBOPEHHX IIpU TE€PETHUHI
napajeIbHHUX MPSMHUX CiUHOIO;
® 03HaKU TIAPAJICIIBHOCTI IPAMUX
BUMIpPIOE Ta 00YMCJIIOE BIJICTaHb BiJl TOYKH
JIO TIPSIMO1
300paxKy€ Ta 3HAXOAMTb HAa MAJTIOHKAX:
napajiesbHi i NEePIeHANKYIISPHI psMi;
NEPIEHANKYISAP;, KYTH, YTBOPEHI NpU TEpeTHHi
JIBOX MPSIMHUX CIYHOIO
00TPYHTOBYE napajieJIbHICTh i
NEPIEHANKYIAPHICTD TPIMUX
AOBOAMTH:  BJIACTUBOCTI ~ CYMDKHHMX 1
BEPTUKAJIBHUX  KYTIB; TMapajellbHUX TPSMUX;
NEePIEHANKYISIPHAX MPSIMUX;; O3HAKH
napaieabHOCT] MPSIMHUX
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1 BIIACTUBOCTI
JI0 pO3B’I3yBaHHs 3a]1a4
25 Tema 3. TPUKYTHHUKUN. Y4enb/yueHuns:
O3HAKHN PIBHOCTI HABOJMTbh NMPHUKJIAJAM TEOMETPUUHUX (iryp,
TPUKYTHUKIB YKa3aHUX Yy 3MICTi; piBHUX Diryp
TpukyTHUK 1 ¥Oro eJeMeHTH. NMOSICHIOE, 1110 TaKe piBHI Qirypu
Bucora, Oicektpuca 1  MezdiaHa dopmy.oe:
TPUKYTHHKA ® O03HAueHHs: 3OBHINIHBOTO KyTa TPUKYTHHKA;
Bunu TPUKYTHHUKIB. pI3HUX BHJIB TPUKYTHUKIB, OICEKTPHUCH,
PiBHOOGenpeHuii  TPUKYTHHK,  HOro BUCOTH, MEJIIaHU TPUKYTHHKA;
BJIACTHBOCTI Ta O3HAKU ® GIACMUBOCHI. piBHOOEIPEHOTO 1
HepiBHicTh TPUKYTHHUKA. HPSAMOKYTHOTO TPUKYTHHKIB;
ChiBBITHOLIEHHA MK CTOPOHAaMH 1| e oszuaxu: piBHOCTI TPHKYTHHKIB;

KyTaMH TPUKYTHHKA

Cyma KYTiB

30BHIMIHIA KyT TPUKYTHHKa Ta HOro

TPUKYTHHUKA.

BIIACTHBOCTI
PiBHicTh TeoMeTpu4HHX Iiryp.
O3Haky piBHOCTI TPUKYTHUKIB

O3Haku pIBHOCTI NPSIMOKYTHHUX

piBHOOEIPEHOTO TPUKYTHUKA

KjIacu(ikye TPUKYTHUKHA 32 CTOPOHAMH 1 3a
KyTaMH

300paxKy€ Ta 3HAXOAMTb HAa MAJTIOHKAX:
NPSIMOKYTHI

PIBHOCTOPOHHI, piBHOOEIpEHI,

TPUKYTHUKH Ta iX €JIEMEHTH; 3O0BHIIIHIA KyT




K-16
roj

3MicT HABYAJILHOI0 MaTepiaay

Jlep:xaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT
MiATOTOBKH Y4HS

TPUKYTHHKIB. Bnactusocri

NPSIMOKYTHUX TPUKYTHHKIB

TPUKYTHHKA; PiBHI TPUKYTHUKU

OOIPYHTOBY€: HAJICKHICTb TPUKYTHUKA [0
MIEBHOTO BUY; PIBHICTh TPUKYTHUKIB

JAOBOAUTh: BJIACTHBOCTI i O3HaKH
pPIBHOOEIPEHOTO TPHUKYTHUKA; BJIACTHUBOCTI KYTIB
TPUKYTHHKA; BJIACTHBICTb  30BHIIIHBOTO  KyTa
TPUKYTHHUKA

3aCTOCOBY€ BHBYCHI O3HAYEHHS 1 BIIACTUBOCTI

JI0 pO3B’S3yBaHHs 3a/1a4

13

Tema 4. KOJIO I KPYT
Komno. Kpyr
JloTnuHa 10 KoJa, ii BIIaCTUBICTh
Koo, OIIHICaHE HaBKOJIO
TPUKYTHHKA

Koo, Bnrcane B TpUKYTHUK

['eomeTpuuHe Miciie TOYOK

Y4yenb/yueHuus:

HABOJUTH NMPHUKJIAAH TEOMETPUUHUX QIryp,

yYKa3aHUX y 3MICTi

MOSICHIOE, M0 Take: TEOMETpPHYHE MIiCIe
TOYOK

dopmyiroe:

® O3HAYeHHA: ix

KoJa, €JICMEHTIB,

Kpyra,

JOTUYHOI KoJa,

o CEPETMHHOTO

MEePHEHANKYISIpa 10 BIJIpi3Ka, KoOJIa,

OMMKMCAHOTO HABKOJIO TPUKYTHHKA, 1 KOIa,
BIIMUCAHOTO B TPUKYTHHK;
® gracmugocmi. CEPEeUHHOrO TEPHEHANKYISpa
70 BiZpi3Ka, OICEKTpUCH KyTa, JOTHYHOI 10
KOJia, JiamMeTpa 1 XOpAu Koja, CepeaIuHHUX
NEPIEHAUKYIISAPIB 10 CTOPIH TPUKYTHHKA,
OiceKTpHC KyTiB TPUKYTHHKA, BIJIACTHBOCTI
JOTUYHOI 10 KOojIa
300paxky€ Ta 3HAXOAMTh Ha MAJIOHKAX:
KOJIO Ta HOro eneMeHTH; MOTHYHY 10 KoJa; KOJIO,
BIIHUCAaHE B TPHUKYTHUK; KOJO, OIKCAaHE HABKOJO
TPUKYTHHKA

3aCTOCOBY€ BHBYCHI O3HAUEHHS 1 BIIACTUBOCTI

JI0 pO3B’I3yBaHHs 3a]1a4

Tema 5. INIOBTOPEHHA 1
CUCTEMATHU3ANIA
HABYAJIBHOT'O MATEPIAJTIY




8-if knac. TEOMETPIA

(70 200. I cemecmp — 32 200, 2 200 Ha mudicOoeHy,

1l cemecmp — 38 200, 2 200 Ha mudicOeHv)

K-11 3MicT HaBYAJIBHOI0 MaTepiaxy JepkaBHi BUMOI'H 10 PiBHS 3arajIbHOOCBITHBOI
rox MiATOTOBKH YYHSI
22 Tema 1. HOTUPUKYTHHUKHA Y4yenb/yueHuus:
YOTUPUKYTHUK, WOTrO €JIeMEHTH. HABOJAUTH MPUKJIAIM TEOMETpHUHUX (iryp,
Cyma KYTiB YOTUPUKYTHHKA. | YKa3aHHUX Y 3MICTi

[Tapanenorpam, #oro BJIaCTUBOCTI U
o3Haku. [IpsSAMOKyTHUK, poMO, KBajapar
Ta iX BIACTUBOCTI. Tparmerris

omnucani

Boucani Ta

YOTHPUKYTHUKH. Brcani Ta
HEHTpaIbHI KyTH
Teopema daneca. Cepennsi JiHis

TPUKYTHHKA, ii BIACTUBOCTI

MOSICHIOE, 110 TaKe: YOTHPUKYTHHUK; OMYKIUN

i HEOIYKJINH YOTHPHUKYTHUK; eIIEMEHTH
YOTUPUKYTHUKA
¢popmyrroe:
® O3HAueHHA | e1acmugocmi BKA3aHUX Yy 3MICTI

YOTUPUKYTHUKIB, IEHTPAIbHUX 1 BIHCAHUX

BIIMCAHOTO i OIIMCAaHOIO

KYTIB;

YOTHUPUKYTHHUKIB; CEPEeIHBOI JiHIl TPUKYTHHKA

CepenHs  JiHig  Tpamemii, il 1 Tparmerii;
BJIACTHBOCTI ® O3HaKu  Tapajeynorpama; — BIHCAHOTO 1
OIMCAHOTO YOTUPUKYTHHUKIB;
o meopemy: @Dameca, T1Npo CyMy  KYTIB
YOTUPHUKYTHUKA
KJIacu(piKy€ YOTUPUKYTHUKU
300paxKy€ Ta 3HAXOAMTh HAa MAJIIOHKAX
YOTUPUKYTHUKH PI3HUX BUJIB Ta iX €JIEMEHTH
OOIPYHTOBY€ HAJISKHICTh YOTUPUKYTHHUKA JIO
MIEBHOTO BUTY
JAOBOJIUTH:
® gracmugocmi U  O3HAKU ~ Tapayenorpama,
BJIACTUBOCTI MPSIMOKYTHHKA, poM0Oa, KBaJipara,
cepenHboi JIiHII TPUKYTHHKa 1 Tparmerii,
BIIUCAHUX Ta [EHTPATbHUX KYTIB;
o meopemy: @Dameca;, TNpo CyMy  KYTIB
YOTHPUKYTHUKA
3aCTOCOBY€ BHBYCHI O3HAYEHHS 1 BIACTUBOCTI
JI0 pO3B’I3yBaHHS 3a/1a4
10 Tema 2. HOAIBHICTD Y4yenb/yueHuus:




K-16
roja

3MicT HABYAJIBLHOI'0 MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT
MiATOTOBKH Y4HS

TPUKYTHUKIB
V3aransHeHa teopema Daneca
[Toxi6H1 TPUKYTHUKH

O3Haky MoAIOHOCTI TPUKYTHUKIB

HABOJUTH MPUKJIAIM MOAIOHUX TPUKYTHHUKIB
MOSICHIOE 3B 30K MIXK PIBHICTIO 1 MOJIIOHICTIO
reOMETpUYHUX PIryp
dopmyiroe:
® meopemy: TPO MeJlaHW TPUKYTHHUKA; PO
BIIACTHBICTH 0ICEKTPUCH TPUKYTHHKA,;
® 03HaYeHHs TIOAIOHUX TPUKYTHUKIB;
® 03HaKu TIOAIOHOCTI TPUKYTHUKIB;
e y3acanvreny meopemy Daneca;
® gracmugocmi CEpelHIX NPOMOPUIHHUX Y
MPSIMOKYTHOMY TPUKYTHUKY
300pa:kye€ Ta 3HAXOAMTh HA MAJIOHKAX
NOI0HI TPUKYTHUKH
O0OIPYHTOBYE MOIOHICTh TPUKYTHUKIB
JIOBOIUTD: cepenHi

TeopeMy npo

MIPOTIOPITIHHI BIJIPI3KH B MPSIMOKYTHOMY

TPUKYTHUKY
O3HaueHHS "

3aCTOCOBYE BHUBYEHI

BJIACTUBOCTI JI0 PO3B’A3yBaHHs 3a/1a4

14

Tema 3. PO3B’S3YBAHHAA
IMPAMOKYTHHUX TPUKYTHHUKIB

Cunyc, KOCHHYC, TaHI'€HC
rOCTpPOTO KyTa IPSIMOKYTHOTO
TPUKYTHHKA

Teopema ITidaropa

[leprienaukynap 1 mnoxwia, ix
BJIACTHUBOCTI
CmiBBiIHOIIIEHHSI M)XK CTOpOHAMU

1 KyTaMH NPSIMOKYTHOTO TPUKYTHHKA

3HaueHHs CUHYyca, KOCHUHYca,
TaHTeHCa JESKUX KYTiB
Po3B’a3yBanHs MPSAMOKYTHUX

TPUKYTHHUKIB

Y4yeHnb/yueHuUs:
HABOIMThb MNPHUKJIAIM TEOMETPHUUHUX (iryp
Ta CIIBBIIHOLIEHB, YKa3aHUX Y 3MICT1
NMOSICHIOE: 1110 TaKe MOXHuja Ta 1 MPOEKIis;II0
03Ha4a€ «po3B’SI3aTH NMPSIMOKYTHHI TPUKYTHUK»
dpopmyrroe:
& gracmusocmi NEPHEHIUKYISIpa 1 TOXUIIOL;
® O03HaAYeHHA CHUHYCa, KOCHHYCa, TaHI€HCa
rOCTPOro KyTa MPSIMOKYTHOTO TPUKYTHHUKA;
e meopemy Ilidaropa;
® (CniBBIOHOUleHHsT MK CTOpPOHAMH 1 KyTaMH
MPSIMOKYTHOTO TPUKYTHHKA
3HAXOJUTh  Ha

MaJIOHKaXxX CTOPOHU

NPSIMOKYTHOTO TPUKYTHHMKA, BIJJHOIIEHHS SIKUX

JOPIBHIOE CHHYCY, KOCHHYCY, TaHI'€HCY BKa3aHOTO




K-1B 3MicT HABYAJIBLHOI'0 MaTepiaay Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHBOT
roj MiATOTOBKH Y4HS
TOCTPOTO KyTa
O00YHMCJIE 3HAYCHHS CHHYCa, KOCHHYCA,
TaHreHca juis kyti 30°, 45°, 60°
aoBoaAuTHL Teopemy Ilidaropa
PO3B’s13y€ NPSIMOKYTHI TPUKYTHUKHU
3aCTOCOBYE BHUBYEHI O3HaYEHHS i
BJIACTHBOCTI JI0 PO3B’sI3yBaHHS 3a7a4
16 Tema 4. MHOI'OKYTHHUKMN. Y4enb/yueHuus:
1ol MHOI'OKYTHHUKIB HABOIMTHh NMPUKJIAAM TEOMETPUYHUX (iryp,
MHOTOKYTHHK Ta HOTO €IEMEHTH | YKa3aHUX y 3MICTi
Omyxoi Ta HEOMyKJIi NMOSICHIOE, 110 TaKe: MHOTOKYTHHK Ta HOTO
MHOTOKYTHUKHU €JIEMEHTH; OMYKIHM 1 HEOMyKJINH MHOTOKYTHHKU;
Cyma KYTiB OITYKJIOTO | IIJIOIa MHOTOKYTHHKA
MHOTOKYTHHKA ¢popmyrroe:

MHOTrOKyTHHK, BOMCAHHI y KOJIO,
1 MHOTOKYTHUK, OINHCAHWA HAaBKOJIO
KoJia

[ToHSTTS MI0Mi MHOTOKYTHHKA.

[Tmommi MPSIMOKYTHHKA,
napanenorpama, pomOa, TPUKYTHHKA,

Tpamerii

® O3HAY€eHHA. I[iaFOHa.Hi MHOT'OKYTHHKA;

MHOTI'OKYTHHKA, BIIMCAHOI'O y KOJI10,

MHOTOKYTHHKA, OTIMCAHOTO HABKOJIO KOJIa;
® meopemy: KYTiB

po  Ccymy

MHOTOKYTHHKA; TMPO IUIOUIY NPSIMOKYTHHKA,

OITYKJIOTO

napainenorpama, TpPUKyTHUKA, Tparnerii

3amucy€ Ta MOSICHIOE (POPMYJIM  TUIONII
reOMEeTpUYHUX QIryp, YKa3aHHUX y 3MICTI

300pa:kye€ Ta 3HAXOAMTh Ha MAJIOHKAX:
WOro eIIeMEHTH;

MHOTOKYTHHK 1 MHOT'OKYTHUK,

BIIMCAHUM Yy KOJIO; MHOTOKYTHUK, OIIMCaHUU

HAaBKOJIO KOJjia
004YM CJIIOE TUTOITI MHOTOKYTHHUKIB
JTOBOJIHUTH TeopeMy npo TUIOMIY:

napayienaorpama; pom0a; TPUKyTHUKA; Tpanemii

O3HAYEHHS "

3aCTOCOBYE BHUBYEHI

BJIACTHUBOCTI JI0 PO3B’A3yBaHHs 3a/1a4

Tema S. INOBTOPEHHA 1
CUCTEMATHU3ALIA
HABYAJIBHOT'O MATEPIAJIY




9-it knac. TEOMETPIA

(70 200. I cemecmp — 32 200, 2 200 Ha mudicOoeHy,

1l cemecmp — 38 200, 2 200 Ha mudicOeHv)

K-11 3MicT HAaBYAIBHOI0 MaTepiaxy JlepxaBHi BUMOI'H 10 PiBHS 3arajibHOOCBITHBOI
roj MiITOTOBKH YYHS
14 Tema 1. METO/J Ydyenb/yueHuus:

KOOPJIUHAT HA IUVIOIIMHI
CuHyC, KOCHHYC, TAaHT€HC KYTiB
Bixg 0° mo 180°
TotoxHOCTI:
sino + cos® a = 1;
sin (180° — a) = sin ay;
cos (180° —a) =—cos a;
sin (90° — a)) = cos o
cos (90° — a)) = sin a
Koopaunatu cepenunu Bigpizka
Biacrads Mix IBOMAa TOYKaMU 13
3aJJaHIMHU KOOPIUHATAMHU

PiBHsIHHS KOMIA 1 IPSIMOT

HABOJANTL NPUKJIAAA CIIIBBIIHOIIEHD,
yKa3aHHUX y 3MICTi
MOSICHIOE:
® W0 make: CUHYC, KOCHHYC, TAaHT€HC KYTIB BiJ
0° no 180°; piBHsiHHA (irypw;
® AK MOJCHa 3a0amu  HA  KOOPAMHATHIN
TJIOIIMHI: IPSMY; KOJIO;
® cymb Memody KOOPIWHAT Ta €Talmd WOTro
3aCTOCYBaHHS
(dopmystroe TeopemMu Tpo: BIACTaHb MiXK
JBOMA TOYKaMH; KOOPJUHATH CEPeINHH BiApi3Ka
3amHCy€ Ta MOSICHIOE:
® OCHOBHI MOMOIICHOCMI IS Sin o, COS O 1 tg o;
® Gopmyru KOOPIWHAT CEPEIUHHU  BIpi3Ka,
BiJICTaHI MK JJBOMa TOYKaMH;
® pIGHAHHSA KOJA, IPAMOL
300paxye€ Ta 3HAXOAUTh HAa MAJTIHKAX
reomeTpuuny  Girypy (mpsmy, Kojo) 3a ii
PIBHSHHSM Yy 3aJIaHiil CUCTEMI KOOpAWHAT
Oyaye cucteMy KOOpAMHAT Yy IIEBHOMY
PO3MIIlIeHH]1 BITHOCHO 3371aHo01 Girypu
004HCIIIoE:
® CHHYC, KOCHHYC, TaHTeHC KyTiB Bix 0° mo 180°;
® KOOPAHMHATU CEPEIUHU BiAPI3Ka;
e BiICTAaHh MDK JBOMa TOYKAMH, 3aJaHUX
CBOIMH KOOpJWHATAMU
JOBOAMTH TEOPEMY TPO: BiJICTAHb MK JBOMA
TOYKAMH; KOOPJIMHATHU CEPEANHHU BiJIpizKa
3aCTOCOBY€ BHBYCHI (POpMynun U pPIBHSIHHS

Gbiryp 10 po3B’sa3yBaHHS 3a/1a4




K-1B

3MicT HABYAJILHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL

roj NiATOTOBKH YYHSA
14 Tema 2. BEKTOPU HA Y4yenb/yueHuus:
VIO HI HABOAMTH NPHUKJIAAU PIBHUX, POTHICKHHUX,

Bektop. Mopayns 1 Hampsm

BEKTOpA. PiBHicTh BEKTOPIB.

Koopnunatu Bektopa. [lomaBanHs i

BiIHIMAHHS BEKTOpiB. MHOXEHHS
BekTopa Ha uwmcio. KomineapHi
BEKTOPH

Ckansipuuit 100yTOK BEKTOPiB

KOJIIHEapHUX BEKTOPIB

MOSICHIOE:

® 10 maxe: BEKTOP; MOIYJIb 1 HalPsIM BEKTOPA;
OJMHUYHHI BEKTOpP; HYJIb-BEKTOD; KOJIIHEapHi
BEKTOpH; IMPOTHIICKHI BEKTOPH; KOOPIMHATU
BEKTOpa; cyMma 1 PI3HHLS BEKTOpiB; JHOOYTOK
BEKTOpa Ha YHCIIO;

® 5K 3a0amu BEKTOD;

® K giOKIacmu BEKTOP BiJ 3a/1aHOT TOUKU;

® 30 AKUMU NpAGUNAMU  3HAXOOSIMb. CYyMY
BEKTOPIB; JOOYTOK BEKTOpa HA YUCIIO
dbopmyroe:

® O03HaueHHA: PIBHUX BEKTOPIB; CKaJSPHOTO
TO0OYTKY BEKTOPIB;

® gIACMUBOCMII: it HaJl BEKTOpaMH,
CKaJIIPHOTO MHOYKCHHS BEKTOPIB
300paxky€ i 3HAXOAUTH HA MAJIOHKaX:

BEKTOp; BEKTOP, PIBHHI a00 MPOTUIICKHHUHA TaHOMY,

KOJiHeapHUW 13 JaHuUM, y T. Y. 3a Horo

JIOPIBHIOE

KOOpJIMHATaMH;  BEKTOP, cymi

10
(pi3HHIII) BEKTOPIB, TOOYTKY BEKTOpa HA YUCIIO
o0umciIIoE:
® KOOpJAMHATH  BEKTOpa, CyMH  (pi3HHUII)
BEKTOpIB, 100YTKY BEKTOpa Ha YUCIIO;
® CKaSIpHUHN TOOYTOK BEKTOPIB;
® JIOBXXWHY BEKTOpA, KYT MiXK JIBOMa BEKTOpaMHU
OOIPYHTOBYE  PIBHICTb, KOJIIHEApHICTh,
MEePIEHANKYIISIPHICTh BEKTOPIB
3aCTOCOBY€ BHBYCHI O3HAUEHHS ¥ BJIACTUBOCTI

10 pO3B’sI3yBaHHA 3a7a4




K-1B

3MicT HABYAJILHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL

roj NiATOTOBKH YUYHS
14 Tema 3. PO3B’SA3YBAHHSA Y4yenb/yueHuus:
TPUKYTHUKIB MOSICHIOE:
Teopemu KOCHHYCIB 1 CHHYCIB ® 1[0 O3HAYAE «PO3B’A3aTH TPHUKYTHUKY;
Po3B’s13yBaHHs TPUKYTHUKIB e OCHOBHI AITOPUTMH pO3B’sI3yBaHHs
cDOpMy.HI/I I 3HAXOIXKCHHS TpI/IK}’THI/IKiB
IUIOMII TPHUKYTHHKA (dopmy10€ TEOpEMY: KOCUHYCIB; CHHYCIB
3alUCy€ Ta MNOSICHIOE (QOopMyNIH  TLIOMII
TpukyTHHKA (I'epoHa; 3a TBOMa CTOPOHAMH 1 KyTOM
MI>K HUMH )
300paxy€ Ta 3HAXOAUTh HAa MAJTIHKAX
€JIEMEHTH TPUKYTHUKA, HEOOX1AHI JUIsl 00UMCICHHS
HOro HEeBIIOMUX €JIEMEHTIB
00YHC/II0€: JTOBXKHMHU BIAPI3KIB Ta TPajaycHi
MIpH KYTIB Y TPUKYTHHKAX; TJIOIII TPUKYTHUKIB
PO3B’I3y€ TPUKYTHUKHU
3aCTOCOBY€E BHBYCHI (hOPMYJIH 1 BIIACTHBOCTI
JI0 pO3B’A3yBaHHS 3a]1a4
8 Tema 4. ITPABUJIBHI Y4enb/yuyeHuns:

MHOI'OKYTHHUKH. JOBXHWHA
KOJIA. INIOIHA KPYT'A

IIpaBunbHUN MHOTOKYTHHK
noro BUJIU Ta BIIACTHBOCTI.
[IpaBunbHMA MHOTOKYTHHK,

BIMCAHMN Yy KOJO Ta OMNUCAHUI
HAaBKOJIO KOJa

JoBxuHa xona. [JoBxkuHa ayru
KOJIa

[Imoma kpyra Ta HOro 4acTuH

HABOAUTH NMPHUKJIAAH TEOMETPUUHUX Iryp,
yKa3aHUX y 3MICTi
MOSICHIOE, M0 Take: Jyra KoJia; TOBKHHA
KOJIa;, TUIOIIA Kpyra; MpPaBUIBLHUN MHOTOKYTHHUK
(TPUKYTHUK, YOTHPUKYTHHK, MIECTUKYTHUK),
BIIMCAHMH Y KOJIO Ta OMMCAaHUIM HABKOJIO KOJIa
dopmyaroe:
® 03HAYeHHA:  TPABUIBHOTO  MHOTOKYTHHUKA,
KpPYrOBOTO CEKTOPA; CErMEHTA;
® meopemy: PO BIAHOUICHHS JOBXHUHHU KOJa 10
foro niameTpa; mpo Iionly Kpyra
3aMUCy€ Ta NOSICHIOE popMyITy:

e pajiyca KoJja 3a CTOPOHOIO BITUCAHOTO B HBOTO

MPaBWJIBHOTO MHOTOKYTHUKA (TPUKYTHHUKA,
YOTUPHUKYTHHKA, IIECTUKYTHUKA);
e paailyca KojJa 3a CTOPOHOIO  OIHMCAHOTO




K-1B

3MicT HABYAJILHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL

roj NiATOTOBKH YUYHS

HABKOJIO HBOTO MPABHIBHOTO MHOTOKYTHHKA
(TpUKyTHHKA, YOTUPUKYTHHUKA,
IIECTUKYTHUKA);

e JIOBXXUHHM KOJIa 1 IyTH KOJa;

® IUIOLII Kpyra, CeKTOpa, CerMEHTa
oynye MPaBWIbHUN TPUKYTHHUK,

YOTUPHUKYTHHUK, INECTUKYTHUK

o0umciIIoE:

® pajiyc Kojia 32 CTOPOHOIO BIHCAHOTO B HHOTO
MPAaBIWJIBHOTO MHOTOKYTHUKA (TPUKYTHUKA,
YOTUPHUKYTHUKA, IECTUKYTHUKA) 1 HABMAKY;

® pajiyc KoJia 32 CTOPOHOIO OITHUCAHOTO HaBKOJIO
HBOTO MPABUIILHOTO MHOTOKYTHHKA
(TpUKyTHHKA, YOTHPHUKYTHHKA,
MIECTUKYTHUKA) 1 HABMAKH;

e JIOBXKUHM KOJIa 1 IyTH KOJa;

® TUIONII KpyTa, CEKTOpa i CEerMeHTa
A0BOAMTH popMyITy:

e pajiyca Kojia 32 CTOPOHOIO BIIMUCAHOTO B HHOTO
MPAaBWJIBHOTO MHOTOKYTHUKA (TPUKYTHHUKA,
YOTUPHUKYTHUKA, IIECTUKYTHUKA);

e paailyca Kola 3a CTOPOHOIO  OINHMCAHOTO
HABKOJIO HBOTO MPABHJIBHOTO MHOTOKYTHHKA
(TpUKyTHHKA, YOTUPUKYTHHUKA,
MIECTUKYTHUKA)
3aCTOCOBY€ BHBYCHI O3HaueHHs, GopmMynu i

BJIACTUBOCTI /10 PO3B’sI3yBaHHS 33124
12 Tema 5. TEOMETPHUYHI Y4enb/yuyeHuns:
NEPETBOPEHHS HABOJAMTH NPUKJIATH:

[lepemimenns (pyx) Ta ioro
BJIACTUBOCTI

Cumerpiss BITHOCHO TOYKH 1
MPSIMOT, MMOBOPOT, napayenbHe
NePEHECEHHS

PiBHicTh diryp

e ¢iryp Ta iXx o00pa3iB NpH TECOMETPHUUYHUX
NEPETBOPEHHAX, YKa3aHUX y 3MICTi;
BICh

Kl MaroTh IEHTPp CHUMETPIi,

* oiryp,
CUMETPIi;
e piBHUX 1 NOAIOHUX (iryp

MOACHIOE, IO TaKe:

nepemimeHHs  (pyx);




K-1B
roj

3MicT HABYAJILHOI'O MaTepiaay

Jlep:kaBHi BUMOTH 10 PiBHS 3arajibHOOCBITHHOL
NiATOTOBKH YUYHS

[TepeTrBopenHss moOAIOHOCTI Ta

WOro BJIaCTUBOCTI
[Tnommi

[ToxibuicTs  diryp.

noAi0HuX Qiryp

o0pa3 ¢irypu mpu reoMeTpuYHOMY TEpPEMIIlCHHI;

dirypa,
(mpsimoi);

CUMETpUYHA JaHill BITHOCHO TOYKH
CUMETpIsl BITHOCHO TOYKH (TIPSIMOi);
napajiejgbHe TE€PEHECeHHs; IOBOPOT; pIBHICTh
Gbiryp; nepeTBopeHHs MoA10HOCTI; MOAIOHICTE GITyp
dopmyaroe:
® o3HaueHHs: pIBHUX Diryp; moaioHuX ¢iryp;
® GIACMUBOCII:

TepeMIIIEeHHST; cuMeTpii

BIZIHOCHO TOYKH (NPsAMOi); TapaJIeTbHOTO

NEPEHECEHHs;  TMOBOPOTY;  IEPETBOPEHHS
MOI10HOCTI;
® meopemy TPO BITHOUIECHHS IUIONI MOIIOHUX
MHOTOKYTHHKIB
300pakye i 3HAXOAUTh Ha MaJIFOHKax (irypu,
B SIKI MEpexXoJsiTh JaHl (Qirypu mpu pi3HUX BHIAX
nepeMileHb Ta IEPETBOPEHHI MOIOHOCTI
00YHCJII0€ JIOBXKUHM BiIPI3KIB Yy TOIIOHUX
¢irypax, mioni noaioHux ¢Giryp
OOIPYHTOBY€: CHUMETPUUHICTH JBOX (iryp
BIJIHOCHO TOYKH (TpsiMOi); HasBHICTh y Qirypu
biryp i3
3aCTOCYBaHHSM MEPEMIIIEeHb; TOTI0HICTh PIiryp

nerTtpa (oci) cuMerpii; PpiBHICTh

TOBOJIUTD:

® gracmueocmi: CUMETPil BIIHOCHO TOYKH

(mpsimoi); napajiebHOTO MIePEHECEHHS;
MOBOPOTY; MEPETBOPEHHS MOIOHOCTI;

® meopemy TPO BIAHOMIEHHS TIUIONI TOMIOHUX
TPUKYTHHUKIB

O3HAYECHHSA 51

3aCTOCOBYE BUBYEHI

BJIACTUBOCTI JI0 PO3B’sA3yBaHHS 3a/1a4

Tema 6. IIOBTOPEHHSA 1
CUCTEMATHU3ALIA
HABYAJIBHOT'O MATEPIAJIY






