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MATEMATHKA
Haeuanvna npoecpama ona yunie 5 — 9 knacie 3a2anibHO0CE8IMHIX HABUANLHUX 3AKNA-
ois

IIporpamy niarorysasau: M. 1. bypaa,

10. 1. ManwoBanwmii,

€. I1. Hemimn,

J1. A. HoMipoBchKHiA,

A. B. IlanbkoB,

H. A. TapaceHkoBa,

M. B. Yemepuc,

M. C. Sxkip

HOACHIOBAJIBHA 3AIIMCKA

Kypc matemaTuku OCHOBHOI IIKOJIM JIOT1YHO MPOJOBXKYE peai3alliio 3aB/laHb
MaTeMaTUYHOI OCBITH Y4YHIB, PO3MOYATy B MOYATKOBHUX Kjacax, PO3MIMPIOIOYH 1 J10-
MTOBHIOIOYH 111 3aBJIaHHS BIJMOBIHO J0 BIKOBHX 1 Mi3HABAJILHUX MOKJIMBOCTEH IIIKO-
nsipiB. B ocHOBY 1OOY10BM 3MICTY ¥ Oprasizailii mpoiecy HaB4YaHHsI MaTeMaTUKH M0-
KJIAJICHO KOMNemeHmHiCHUl nioxio, BIATIOBITHO 0 SKOTO KIHIIEBUM PE3yJIhTaTOM Ha-
BUaHHSA IpeaMeTa € c(hopMOoBaHi MEBHI KOMIETEHTHOCTI K 3aTHOCTI YUHS YCIIIIHO
JISTA B HAaBUAJBHUX 1 KUTTEBUX CHUTYaIlIsIX 1 HECTH BIAMOBINATBHICTH 3a CBOI Aii.
KoMneTeHTHICT € 0COOMCTICHUM YTBOPEHHSM, SIKE (POPMYETHCS HA OCHOBI 3100yTHX
3HaHb, JOCBIIY AISIILHOCTI, BUPOOJICHUX IIIHHICHUX Opi€EHTAIlI/, CTABJICHb, OLIHOK.

HaBuanHs MatemMaTHKu B OCHOBHIM IIKOJI mepeadadae nepeayciMm GopmyBaH-
HS PEeIMETHOT MAaTEMAaTUYHOI KOMIIETEHTHOCTI, CYTHICHUI OMKC SKOi MOJIAHO Y PO3-
nim «Jlep)kaBHI BUMOTH JI0 3arajlbHOOCBITHBOI MIJATOTOBKHM YYHIB» III€1 IPOTPaMH.
KpiMm Toro, BoHO Mae 3poOHUTH MEBHUI BHECOK y (POPMYBAHHS OKPEMHX KIFOUOBHX
(611BII 3arajJbHUX, [0 BUXOATH 32 MEX1 OJHOTO MpeaMeTa) KOMIIETEHTHOCTEH, 30K-

peMa 3araJbHOHABYATLHOI (YMIHHS BUNTHUCS), KOMYHIKATUBHOI (34aTHOCTI TPaMOTHO
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(GhopMyITIOBaTH 1 BUCIIOBIIIOBATH CYIXKEHHSI), 3araJIbHOKYJIBTYpHOI Ta 1HIMX. Dopmy-

BaHHs 3a3HAYCHUX KOMIIETEHTHOCTEW MiAMOPSIKOBYEThCS pealizaiii 3araJbHUX 3a-

BJIaHb IIKIJIbHOT MaTeMAaTUYHOI OCBITH, IO 3JIIMCHIOETHCS Ha BCIX CTYMNEHSX IITKOJIH.

I[O HUX HAJICKATb:

dbopMyBaHHS cmasierHs YIHIB O MaTeMAaTHKHU SK HEBII €MHOI CKIaI0BO1
3arajibHOi KyJIbTYpPH JIFOJUHU, HEOOX1HOT YMOBH 11 MIOBHOILIIHHOTO KUTTS B
Cy4aCHOMY CYCITUIBCTBI Ha OCHOBI O3HAMOMJICHHS 3 iJIEIMH 1 METOJaMH
MaTEMaTUKH K YHIBEPCAJIbHOI MOBU HAYKH 1 TEXHIKH, €(EKTUBHOTO 3aCO-
Oy MOJICITIOBAHHS 1 JOCIIKEHHS TIPOLIECIB 1 SIBUI] HABKOJIHUIIIHBOTO CBITY;
3a0€3MeUYCHHS 060.100iHHs YIHIMHA MaTEMaTHIHOI0 MOBOIO, PO3YMIHHSI HHU-
MU MaTE€MaTU4YHOI CUMBOJIIKM, MaTeMaTHUYHUX (HOPMYJ 1 MOJeNel sk Ta-
KHX, 1110 Jal0Th 3MOTy OIKMCYBAaTH 3arajibHi BJACTUBOCTI 00’ €KTIB, TPOIIECIB
Ta SIBHIIT;

dbopMyBaHHS 30amuocmi JTOTIYHO OOTPYHTOBYBATH Ta JOBOJUTH MaTeMa-
TAYHI TBEP/KCHHS, 3aCTOCOBYBATH MaTEMaTW4YHI METOIM Yy TMpPOIeci
PO3B’s3yBaHHSI HABYAIBHUX 1 MPAKTHYHUX 3a]1a4, BAKOPUCTOBYBATH MaTe-
MaTHYHI 3HAHHS 1 BMIHHS I11J1 9aC BUBYCHHS IHIINX HABYAJIBHUX IpeaMe-
TIB;
PO3BUTOK YMiHb MPAIIOBATH 3 MIAPYYHUKOM, ONPAIIbOBYBATH MaTEMaTUYHI
TEKCTH, IIYKaTH 1 BUKOPUCTOBYBATU JOAATKOBY HaBUAJBHY 1H(OpPMAIIIIO,
KPUTHUYHO OIIIHIOBATH 3/100yTy iH(OpMaIlifo Ta 1 JKepeia, BAOKPEMITIOBA-
TH TOJIOBHE, aHAJI3yBaTH, POOUTH BUCHOBKH, BUKOPUCTOBYBATH OTPUMAHY
iH(pOopMaIlit0 B 0COOUCTOMY JKUTTI;

dbopMyBaHHS 30amuOocmi OIIIHIOBATH TPABUIBHICTh 1 PAaIliOHAIBHICTH
pO3B’s3yBaHHSA MaTEeMaTHYHHMX 33Jad, OOTPYHTOBYBATH TBEPKEHHS,
OpuiiMaTH PIIEHHS B YMOBaX HEMOBHOI, HAJJIMIIKOBOI, TOYHOT Ta HMOBIp-

HicHOI 1H(OpMarIii.

Kpim 1ux 3arajibHMX OCBITHIX 3aBJIaHb B OCHOBHIM IIKOJI peani3ylOThCsl TaKi

cnieruivHi sl TaHOTO eTany HaBYaHHS MaTEMaTUKH OCBITHI 3aBIaHHS:
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PO3IIMPEHHS 3HaHb YYHIB MPO YUCJIO (Bl BUBYCHUX y MOYATKOBIM IIKOII
HATypaJIbHUX YUCEN J0 AIMCHUX), (POpMyBaHHS KyJIbTypH YCHUX, TUCHMO-
BUX, IHCTPYMEHTAJILHUX OOYKCIICHB;

dbopMyBaHHs cUCTEMHU (DYHKIIIOHAJIILHUX MOHSTh, YMIHb BUKOPUCTOBYBATH
GyHKIIT Ta iX rpadiku A XapaKTePUCTUKH 3aJIEKHOCTEH MK BEIMYMHA-
MU, OTIMCY SIBMIII 1 MPOIIECIB,;

3a0e3MeyeHHs] OBOJIO/IIHHA YYHSIMH MOBOIO alreOpH, yMIHHSIMH 3IIHCHIO-
BaTU NEPETBOPEHHA anreOpaiuHuX BUpa3iB, pO3B’sA3yBaTH PIBHSAHHS, HEpi-
BHOCTI Ta iX CUCTEMH, MOJIETIOBATH 3a JOIIOMOTOI0 PIBHSHB peasibHI CUTY-
ali, NOSICHIOBATH 37100yTi pe3yJbTaTH;

(dbopMyBaHHsS B y4YHIB YABJICHHS MPO MaTeMaTU4YHY CTAaTUCTUKY 1 TEOPIIO
MMOBIPHOCTEM K OKpEMI HayKH, PO 0COOJIMBOCTI OpraHizaiii CTaTUCTUY-
HUX JIOCJII’KeHb, HA0UHE TMOJAHHS CTATUCTUYHUX JAHUX, BU3HAYCHHS YK C-
JIOBUX XapaKTEPHUCTUK CTATUCTHYHOTO PSITY, MTOHATHh BUITQJKOBOI MOIT Ta ii
HMOBIPHOCTI;

3a0€3IMeUCHHS] OBOJIOJIHHS YYHSIMH MOBOIO T'€OMeTpii, pO3BUTOK iX IpocC-
TOPOBUX YSBJIEHBb 1 YSBH, YMiIHb BUKOHYBAaTU T€OMETPHUYHI MOOYIOBU 32
JOTIOMOT' 00 TEOMETPUYHUX THCTPYMEHTIB (JIIHIMKU 3 MOIIIKaMHU, TPAHCIIO-
pTUpPa, KOCUHIIS, IUPKYJIS 1 JTHIAKH);

(opMyBaHHS B YYHIB 3HaHb ITPO T€OMETPHUYHI (Irypy Ha IJIOLIMHI, iX Bia-
CTHBOCTI, a TaKOX yMiHb 3aCTOCOBYBAaTH 37100yTi 3HAHHS y HaBYAJIbHUX 1
KUTTEBUX CUTYAIISIX;

(opMyBaHHS B y4YHIB YSIBJICHHS MPO HAWIMPOCTIIIl TeOMEeTpuYHi pirypu B
MPOCTOPI Ta iX BJACTUBOCTI, @ TAKOX MEPBUHHUX YMIHb 3aCTOCOBYBATH iX y
HABYAJIbHUX 1 )KUTTEBUX CUTYaIIIsX;

03HAMOMJICHHS Y4YHIB 31 ClTOCOO0aMH 1 METO/IaMH MaTEMaTUYHUX JOBE/ICHbD,
(dopMyBaHHS YMiHb iX MIPAKTUYHOT'O BUKOPUCTAHHS;

¢bopMyBaHHS B YUHIB 3HaHb IPO OCHOBHI r€OMETPUYHI BEIMUUHU (JTOBKHU-

HY, IOy, 00’€M, MIpy KyTa), PO CIIOCOOM iX BUMIPIOBAaHHS M OOYHCIICH-
9 M
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HS JUIS TUIAaHIMETPUYHUX 1 HAUMPOCTIMIUX CTEPEOMETpUUHHMX (iryp, a Ta-
KO YMIiHHSI 3aCTOCOBYBATH 3/100yTi 3HaHHS Y HaBYAJIbHHX 1 )KUTTEBUX CH-
Tyarsx;

e  BHUBYCHHS I'€OMETPUYHHUX IMEPETBOPCHb IUIONIMHU (PyXiB, MOAIOHOCTI) Ta

iX HaWMPOCTIIHMX BJIACTUBOCTEH, a TAKOX PO3BUTOK B YUHIB (DYHKITIOHAIb-
HUX YSIBJIEHb Ha TEOMETPUYHOMY 3MICTI;

e O03HAHOMJICHHS YYHIB 3 OCHOBAMH METOJy KOOPJHMHAT i BEKTOPHOTO METO-

ay.

Heo0ximHo10 yMOBOI0O (hOopMyBaHHSI KOMIETEHTHOCTEH € JIsTIbHICHA CIPSMO-
BaHICTh HABUYaHHS, KA mnependavae mocTiiiHe BKIIOYEHHS YYHIB JI0 PI3HUX BUJIB Ie-
JAror1YHO JOIIJIbHOT aKTUBHOI HaBYaJIbHO-I13HABAIBHOI JISUILHOCTI, a TAKOX ITpaK-
TUYHA Horo crpsiMoBaHicTh. HeoOxiaHO, A€ 11e MOXJIMBO, HE JUIIE MTOKa3yBaTU BU-
HUKHEHHSI MAaTEeMAaTUYHOTO (DaKTy 13 MPaKTUYHOI CUTYyallli, a i III0CTpyBaTH MOTO 3a-
CTOCYBaHHSI Ha TIPAKTHIII.

BaxxnuBy pois y HaBUaHHI MAaTEeMaTHKH BiJlirpa€ CHCTEMAaTHYHE BUKOPHUCTAHHSI
ICTOPUYHOTO MaTepiaiy, KU MiABUIILYE 1HTEPEC 1O BUBYCHHS MATEMAaTHKH, CTUMY-
JIIO€ TOTAT JI0 HAYKOBOI TBOPYOCTI, MPOOY/IKYE KPUTUYHE CTABJICHHS 710 (DaKTiB, A€
VYHSIM YSBJICHHS MPO MAaTEMAaTHKY SIK HEBIJI €MHY CKJIAJOBY 3araJbHOJIOICHKOI KY-
apTypu. Ha moxiammBuX MpUKIaaax CliJl TOKa3yBaTU yYHSM, K PO3BUBAJIMCS MaTe-
MAaTH4HI MOHATTS 1 BIAHOILICHHS, Teopii Ta MeToau. O3HAaHOMJIEHHS Y4YHIB 3 IMEHaMU
Ta OiorpadisiMu BUIaTHUX YYEHHUX, SIKI CTBOPIOBAJIM MAaTEMAaTHKY, 30KpeMa BUJaTHUX
YKpaTHCHKUX MaTEMaTHKIB, CIPUSATUME HAILlIOHAJIBHOMY 1 MaTPiOTUYHOMY BUXOBaH-

HIO IIKOJISIPIB.

Xapakmepucmuka Hagua1bH020 3MichLy | 0C00aUBOCMEll 11020 Peani3auii

3MICT MaTeMaTUYHOI OCBITM B OCHOBHIM IIKOJI CTPYKTYPYETHCS 32 TaKUMHU

3MICTOBUMHM JIHISIMU: YUCAA, BUpA3U, PIGHAHHA [ HepieHOCMI, (DYVHKYIl, enemeHmu

KOMOIHAMOPUKU, meopii UMOBIPHOCMEl ma CMAMUCMUKY, 2eomempudni gieypu, ee-
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omempuuHi genuyuny. KoxHa 3 HUX PO3BUBAETHCA 3 ypaxyBaHHSAM 3aBJaHb BUBUCHHSI
MaTEeMaTHKHU Ha I[bOMY CTYTICHI IIKUJIbHOI OCBITH, B IKOMY BHOKPEMJIIOIOTHCS JIBa OC-
HOBHI etanu: 5 — 6 kiacu 1 7 — 9 kinacu. OCBITHI 3aBJJaHHS Ha MEPLIOMY eTarli pea-
J3YIOThCS Y TPOIIECi BUBYEHHS €JMHOTO KypCy MaTE€MaTHUKH, Ha JIPyroMy — JIBOX
KypciB: anreOpH 1 reoMeTpii.

Kypc mamemamuxku 5 — 6 knacie niependadae po3BUTOK, 30aradyeHHs 1 MOT-
TuONIEeHHS 3HaHb YYHIB MPO YUCIHA 1 i1 HaJl HUMH, YMCIIOB1 i OyKBEH1 BUpa3H, BEIU-
YUHU Ta iX BUMIPIOBAHHS, PIBHSHHS, YUCJIOBI HEPIBHOCTI, a TaKOX YSBJICHb IPO
OKpemi reoMeTpuuHi (irypu Ha 1uioniuHi 1 B mpoctopi. [lonstiitHuit anmapar, o64uc-
JIOBAJIbHI aJiTOPUTMHU, rpadiyHl YMIHHS 1 HABUYKH, 110 MalOTh OyTH c(hOpMOBaHl Ha
bOMY CTYII€HI BUBYEHHS KypCy, € TUM HIAIPYHTSIM, 110 3a0e3neyye YCIIIIHE BU-
BUEHHS B HACTYMHUX KJacax ajJreOpu 1 reoMeTpii, a TAKOXK 1HIIMX HABYAJIbHHUX MpPe.-
METIB, /I€ 3aCTOCOBYIOTHCSI MAaTEMaTHYH1 3HAHHSI.

OcHOBY KypCy CTaHOBUTb PO3BUTOK MOHSATTS 4yucia Ta (GOPMYBaHHS MIITHHX
o0YHCIIOBAIbHUX 1 TpadiuHuX HaBUYOK. ¥ 5 — 6 kiacax BiAOyBa€eThCS MOCTYIOBE
PO3IIMPEHHS] MHOYKUHU HaTypaJIbHUX YHCEN 10 MHOKUHU palliOHaJIbHUX YUCEJT LIS~
XOM TIOCJIIJIOBHOTO BBEJIEHHS JAPOOIB (3BUYANHUX 1 JIECITKOBUX), @ TAKOXK BIJl'€EMHUX
quCceN pa3oM 13 (POPMYBaHHSAM KYJIbTYpPH YCHUX, MUCbMOBHUX, IHCTPYMEHTAIBHUX 00-
YHCIICHb.

HaBuanpHuii Marepia, 10 CTOCYEThCSI BUPA3iB, BEIMYMH, PIBHSHb 1 HEPIBHOC-
Tel, reoOMeTpUIHUX (PIryp, Mae 3arajiom MporneneBTHYHUN XapakTep. O3HaHOMIICHHS
3 HUM TOTY€ Y4YHIB JIO CBIJIOMOTO CUCTEMHOTO BHMBUEHHS BIJMOBIIHUX TEM y Kypcax
anredpu 1 reomeTpii. 30KpeMa, y4HI MarOTh AICTATH YSABJICHHS MPO BUKOPUCTAHHS
OyKB ISl 3amuCy 3aKOHIB apuU(PMETUYHUX i, GOpMYJ, HABYUTUCH OOUYUCITIOBATH
3HAYEHHS MPOCTUX OYKBEHUX BUPAa3iB, CKJIAJATH 3a YMOBOIO 3aJayi i po3B’si3yBaTu
HECKJIaJH1 PIBHSHHS MEPIIOro CTEMEHs CIOYaTKy Ha OCHOBI 3aJIEKHOCTEH MiXK KOM-
MOHEHTaMU apu(PMETUYHUX [iH, a 3rOJ0M 13 BUKOPUCTAaHHSIM OCHOBHUX BIIACTHBOC-
Tel piBHSAHb. BaxiuBe 3Ha4UeHHS ISl MIJATOTOBKM YYHIB J10 CHUCTEMATHYHOI'O BU-

BUEHHS anreOpH, reoMeTpii Ta 1HIIUX MPEAMETIB MaloTh MOYATKOBI BIJOMOCTI MPO
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METOJ KOOPJIMHAT, K1 JICTaIOTh Y4HI 5 — 6 KJaciB: 300pakeHHS YKMCET Ha KOOPIH-
HATHIN TpsIMii, TPSIMOKYTHA CHCTEMa KOOPJAWHAT Ha IJIOIIMHI, BUKOHAHHS BIAMOBII-
HUX TT00YI0B, TOOY/I0BA 1 aHAJII3 OKPEMUX I'padiKiB 3aJIeKHOCTEH MK BEJIMUMHAMM.

IcToTHE MicIie y BUBUEHHI KypCy 3aliMarOTh TEKCTOBI 3a7a4l, OCHOBHUMH (DyH-
KIISIMH SIKUX € PO3BUTOK JIOTIYHOTO MHUCIICHHS YYHIB Ta UTIOCTpAIlis MPAKTUYHOTO 3a-
CTOCYBAaHHSI MaTeMaTUYHUX 3HaHb. [1i1 yac po3B’si3yBaHHS TEKCTOBUX 3a/lay y4HI Ta-
KO BYaThCS BUKOPHUCTOBYBAaTHM MaTeMaTWyHi mojem. Po3B’s3yBaHHS Takux 3ajgad
CYIIPOBOJ)KY€ BUBUECHHS BCIX T€M, Ilepe10aueHUX MPOrpamoro.

3MICT TEOMETPUYHOTO MaTepialy BKIKOYAE TOYATKOBI B1JIOMOCTI MPO TUIaHIMe-
TpU4HI (BIAPI30K, NPOMIHb, MpsAMa, KyT, TPUKYTHHUK, MPIMOKYTHHK, KBaJpar, KOJIO,
KpyT) 1 cTepeoMeTpuyHi (IPSIMOKYTHHI Mapasenenimnen, Kyo, mipamija, HuIiHAp, KO-
HyC, KyJs) dirypu. YuHi HaOyBarOTh HAaBUYOK BUMIPIOBAHHS JOBXWHU BIiIpi3Ka U
IpayCHOI MipH KyTa, 3HaXOJDKEHHS U101 00’ €MIB IedKuX (iryp, modyoBu reome-
TpUYHHUX (DITyp 32 JTOMOMOTOIO JIIHIMKH, KOCUHIISI, TPAHCTIOPTUPA 1 MUPKYJsi. Po3miu-
PIOIOTHCS YSBIICHHS YUHIB IIPO BUMIPIOBAHHS T€OMETPUYHUX BEIMYMH Ha MPHUKIAIAX
BUMIPIOBAHHSA 1 TIOPIBHSHHSA BIJIPI3KiB 1 KyTiB, MOOYJOBH BIPI3KiB AAaHOI JOBKUHHU 1
KYTIB 13 3aJIaHOIO TPalyCHOIO MIpOI0, OrepyBaHHs (HopMyIaMu MEPUMETPIB, TUIOMN] 1
00’€MIB T€OMETPUUHUX (PITYp — 3HAXOJKEHHSI HEBIJOMOTO KOMIIOHEHTa (OPMYIIH 32
BiomuMu. [ToO6y0Ba KyTa 3a JOMOMOTOI0 TPAHCTIOPTHUPA 00 KOCHHIIS (TIPSIMOTO KY-
Ta), IpsIMOI Ta BIJIpi3Ka 3a JOMOMOIOIO JIHINKM BUKOPUCTOBYETHCS NPHU MOOYHOBI
TPUKYTHUKIB, MPSIMOKYTHHUKIB, IEPIICHAUKYJISIPHUAX 1 TApAICTbHUX MPSIMHUX.

Busuenns reomerpuuHux (iryp mae mepeadadyaTd BHUKOPUCTAHHS HAOYHUX
UTIOCTpallii, MpUKIaAiB 13 TOBKULISA, )KUTTEBOTO JIOCBIJlY YYHIB, BUKOHAHHS OOYA0B
1 CIIpUSATH BUPOOJICHHIO BMiHB BHIUIATA (POPMY 1 pO3MIpH SIK OCHOBHI BJIACTUBOCTI
reoMeTpuyHux ¢iryp. 3akpilIeHHS MOHSATh CYNPOBOJKYETHCS iX Kiacuikalliero
(KyTiB, TPUKYTHHUKIB, B3a€EMHOTO PO3MIIIEHHSI MPSIMHUX Ha TUIolMHI). BiactuBocti
reOMEeTPUYHUX (PITyp CIOYaTKy OOTPYHTOBYIOTHCS JOCTIAHO-1HAYKTUBHO, MOTIM 3a-
CTOCOBYIOTHCSI B KOHKPETHUX CUTYalIsIX, U0 CIpUsiE€ BUPOOIEHHIO B yUHIB YMiHb J10-

Ka30BO MIPKYyBaTH.
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OcHoBa iHTerpallii reOMEeTpUYHOTO Martepiany 3 apudmeTHuHuM 1 anredpaiy-
HAM — YHCJIOBI XapaKTePUCTUKH (IOBXKHMHA, TIJIOMIA, 00’€M) TeOMETPUIHHUX (Iryp.
VY3aranpHIOIOTHCS 3HAHHA Y4YHIB MPO OAWHUII BUMIPIOBaHHS JIOBXKWHH, TUIONI],
00’eMy 1 BMIHHS MEPEXOAUTH BiJ OJHHMX OJIMHMIIL JO 1HIIWX, OCKUIBKHU 11l 3HAHHS 1
BMIHHS BUKOPHCTOBYIOTHCSl Y BUBUCHHI MPEIMETIB IPUPOJIHUYOTO IUKIY 1 B TPYIO-
BOMY HaBYaHHI.

Y HaBYaHHS MAaTEMaTHKU B 5 — 6 Kj1acax BBOJSTHCS €IEMEHTH KOMOIHATOPH-
KM 1 Teopii iMoBIpHOCTEH. B yuHIB OpMYIOTECS 1TOYATKOBI BIJOMOCTI PO MHOKH-
Hy, 1i eleMeHTH. Y4HI HaOyBalTh YMiHb PO3B’SI3yBaTH HAWMIpPOCTIiII KOMOIHATOPHI
3a/1aul NUISIXOM PO3TJISAy MOXIMBUX BapilaHTiB. Ha mpukiagax MosiCHIOIOTHCA MO-
HSTTS BUTIQJKOBOI MOIii Ta KMOBIPHOCTI MTOSIBH BUIIQIKOBOI MO/,

BaxxnuBuM € popMyBaHHS B y4YHIB YMiHb NOJABAaTH JaHI Y BUIJISAII TaOJIHIIb,
rpadikiB 1 JiarpaM pi3HUX THUIIIB Ta HA OCHOBI iXHBOT'O aHaJi3y pOOUTH BIJMOBIJIHI
BHCHOBKH.

BuBuenHs marematuku y 5 — 6 Kj1acax 3/IHCHIOETHCS 3 TIEPEBAKAHHIM 1HIY-
KTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYiTUBHOMY piBHI 13 3aJy4€HHSIM
MPAKTUYHOTO JTOCBIY YYHIB 1 MPUKIAIIB 13 JOBKULISA. BigOyBaeTbes moctymnoe 301-
JBIIICHHS TEOPETUYHOTO MaTrepiany, sSIkWid BUMarae oOTPYHTYBaHHSI TBEPKEHbB, IO
BHUBYAIOTKHCSA. Lle roTye y4HIB 10 MIMPIIOrO BUKOPUCTAHHS ACAYKTUBHUX METOMIIB Ha
HACTYITHOMY €Talli BUBUCHHSI MATEMAaTHKHU.

Y 7—9 knacax susuaromuvca 0éa mamemamuunux Kypcu: anzeopa i zeo-
Mempis.

OcHosHuMU 3a80aHHAMU Kypcy anzedpu € GOPMyBaHHS YMiHb BUKOHAHHS TO-
TOXHUX MEPETBOPEHB IUTHX 1 TPOOOBUX BUPa3iB, O3B’ I3yBaHHS PIBHSIHB 1 HEPIBHOC-
Tel Ta iX cucTeM, TOCTATHIX IS BUTBHOTO iX BUKOPHUCTAHHS Y BUBYCHHI MaTEeMAaTHKHU
1 CYMDKHUX TPEAMETIB, a TaKOX IS NMPAKTUYHUX 3aCTOCYBaHb MaTEMAaTHYHOTO
3HaHHA. Baxk/ivBe 3aBJaHHS MOJISITa€ B 3ayYeHH] YUHIB JO BUKOPUCTAHHS PIBHSHB 1
GyHKIINA sK 3ac001B MaTEMaTUYHOI'O MOJICJIFOBAHHS PEajJbHUX IMPOIECIB 1 SBHIII,

PO3B’s3yBaHHS Ha 11 OCHOBI MPUKJIATHUX Ta THIIKX 33/1a4. Y MPOIeCci BUBUCHHS KY-



8 5-9 20123minu_ 2015 08 25 20 38 54 128

PCY TOCHIIOETHCS POJIb OOIPYHTYBaHb MAaT€MATUYHUX TBEPJKEHb, 1HIYKTUBHHX 1
JeNyKTUBHUX MIPKYyBaHb, (POPMYBaHHS PI3HOMAHITHUX aJTOPUTMIB, III0 MA€ CIIPUITH
PO3BUTKY JIOTIYHOT'O MHUCJICHHS 1 aJITOPUTMIYHOT KYJIBTYPHU IIKOJISAPIB.

Ha npoMy etarmi mkiJibHOi MaTeMaTHYHO! OCBITH y4YHI IMOYHMHAIOTH O3HANOM-
JIOBATUCS 3 MIACHUMH YuciaamMH. Tak, 70 BIIOMHUX YYHSM YUCIOBUX MHOXHH JIOJY-
YaeThCSl MHOKUHA 1ppaIllOHAIbBHUX YHCElL.

OCHOBY KypCy CTaHOBJIATH IEPETBOPEHHS PAIIOHATHLHUX Ta ipparlioHATBHUX
BHpa3iB. BaxumBo 3a0e3neuntu (HopMyBaHHS YMiHb IIKOJSPIB BUIBHO BUKOHYBATH
OCHOBHI BH/IU [I€PETBOPEHBb TAaKUX BUPA3IB, L0 € MEPEIYMOBOIO MMOAAJIBIIONO YCIILI-
HOTO 3aCBOEHHS KypCy Ta BUKOPUCTAHHS MaTEeMAaTUYHOTO amapary i 9ac BUBYCHHS
THIIMX MIKUTBHUX TpeaMeTiB. PO3risgaeTbCcsi MOHATTS CTENEHS 3 IUIMM MMOKa3HUKOM
Ta HOT0 BIACTHUBOCTI.

[cToTHOTO PO3BUTKY HaOyBae 3MICTOBA JIiHIS PIBHSAHb Ta HEpiBHOCTeW. Bino-
MOCTI MPO PIBHSIHHS JIOMOBHIOIOTHCS MOHATTSM PIBHOCWUJIBHUX piBHAHB. [Ipoiiec
pPO3B’s3yBaHHS PIBHAHHS TPAKTYETHCS SIK MOCIIJOBHA 3aMiHA JAHOTO PIBHSHHS PiB-
HOCWJIBHUMH HOMy piBHSHHSIMU. Ha OCHOBI y3arajbHEHHS B1JIOMOCTEH IIPO piBHSH-
HS, 3100yTUX Yy MONEPEH] POKU, BBOAUTHCS MOHSTTS JIIHIMHOTO PIBHSIHHS 3 OJIHIEIO
3MiHHOO. Kypc nependavyae BUBYEHHS JIHIMHUX PIBHSHb, KBAJPATHUX PIBHSIHB Ta pi-
BHSIHbB, SIK1 3BOJSATHCS JI0 JIHIMHUX a00 KBaApaTHUX. PO3TIsaIaloThCs CUCTEMU JTHIN-
HUX PIBHAHb Ta PIBHAHb JPYroro cremeHs 3 ABoMa 3MiHHMMH. [1]og0 ocTaHHIX, TO
yBara 30CepeIKy€eTbCs Ha CUCTEMAX, JI€ OJJHE PIBHIHHS — JPYTOro CTEMeHs, a Ipyre
— mepmoro creneHs. [lependadaeTbest po3rIisia JUIIE HAUMPOCTIIIMX CUCTEM PiB-
HSIHb, Y SIKUX OOWJIBA PIBHAHHSI IPYTrOro CTEIEHS.

3HauHe MICIIe BIBOJAMTHCS 3aCTOCYBAHHIO PIBHSHB JI0 PO3B’SA3yBaHHS Pi3HO-
MaHITHHUX 3aja4. L{g poGoTa Mae mpoHU3yBaTH BCi TeMHU Kypcy. BaxkiuBe 3HaueHHS
HaJaeThes (OPMYBAHHIO YMiHb 3aCTOCOBYBAaTH QJITOPUTM PO3B’SI3yBaHHS 3a7adi 3a
JOTIOMOT OO0 PIBHSHHS.

EnemMeHTapHi BiJOMOCTI PO YKCIIOBI HEPIBHOCTI JOMOBHIOKOTHCS 1 PO3IIUPIO-

I0THCS 32 PaXyHOK BUBUYEHHS BJIACTHUBOCTEH YMCIIOBUX HEPIBHOCTEH, pO3IIIALY JIiHIH-
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HUX HEpPIBHOCTEH 3 OJHIEI0 3MIHHOI Ta KBaJpaTHUX HEPIBHOCTEHM Ta ix
po3B’s3yBaHHs. Po3risgaeThcs po3B’si3yBaHHS CHCTEM JIBOX JIIHIMHUX HEPIBHOCTEH 3
OJTHIEIO 3MIHHOIO.

VY 7 kinaci BBOAUTHCS OJiHE 3 (PyHIaMEHTAIbHUX MaTeMaTUYHUX MOHSATh — I0-
HATTS QyHKIIT. Y 1bOMYy X KJacl po3risgaerbes JiHiHA (QyHKIIA Ta ii rpadik. L
B1JIOMOCTI BUKOPUCTOBYIOTHCS JIJIs IpaiyHOTO 1JIFOCTPYBAHHS PO3B’s3yBaHHS JIHIH-
HOTO PIBHSHHSA 3 OJHIEIO 3MIHHOIO, & TAKOX CHUCTEMH JBOX JIHIMHHUX PIBHSIHB 3 JBOMA
3MIHHUMU. [HII BUAM QYHKIIN PO3TIISAIAIOTHCS Y 3B’ SI3KY 3 BUBUCHHSAM BiAIOBIAHOTO
Marepiaiy, 0 CTOCY€ETbCS PEIITH 3MICTOBUX JIHIN Kypcy. 30kpeMa y 8 Kiiaci B Te-
Max «PamionanbHi Bupazm» ta «KBagpaTHi KOpeH1» y4HI O3HAHOMIIIOIOTHCS 3 (PYHK-

. 2. . .
migMu y=% |y = X“1 y=Jx Ta ix BractuBocTaMH. Y 9 Kj1aci po3risgacThes KBaapa-

X
ThyHa (QyHKiAs. BuByeHHs 1i BiacTHMBOCTEM  TOB’SI3y€ThCS, 30KpeMa, 3
PO3B’sI3yBaHHAM KBaJpAaTHUX HEPIBHOCTEM.

Takum 4ynHOM, (DyHKIIOHAJIbHA JIIHIS IPOHU3YE BECh KypC anreOpu OCHOBHOL
IIIKOJIM 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTOXHUMH MEPETBOPEHHSIMU, PIBHSIH-
HSMHU 1 HepiBHOCTsIMHU. BiactuBocTi (yHKIIIM, SK MPaBUIIO, BCTAHOBIIOIOTHCS 3a 1X
rpadikamMu, TOOTO Ha OCHOBI HAOUHMX YSIBJIEHb, 1 JIUIIE AESKI BIACTUBOCTI OOIPYHTO-
BYIOTBCSI QHATITUYHO. Y MIpy OBOJIOJIHHS YYHSIMU TEOPETHUYHUM MaTepiaioM Kiib-
KICTh BJIACTUBOCTEH, 1110 MiJIATal0Th BUBYEHHIO, TOCTYMOBO 301IbIyeThes. i gac
BUBYEHHS (YHKIINA YiIbHE MICLIE BIABOAUTHCS (POPMYBaHHIO yMiHb OyAyBaTH W aHa-
mizyBatu rpadiku (QyHKIIH, XapakTepu3yBaTu 3a rpadikamMu QyHKIINA MPOIECH, SKi
BOHU OIUCYIOTh, CIPOMOKHOCTI PO3YMITH (DYHKIIIIO SIK IEBHY MaTe€MaTHU4YHY MOJENb
peaIbHOTO MPOIIECY.

[IpuknagHa cipsMOBaHICTh BUBYCHHS (DYHKIIIH, PIBHSIHB, HEPIBHOCTEHN TOTIOB-
HIOETHCSI O3HAHOMIIEHHAM 3 €JeMEHTaMu KOMOIHATOPUKH, Teopii HMOBIpHOCTEH 1
CTaTUCTUKH.

['onoBHa miHIS Kypcy 2eomempii — reoMeTpudHi1 GIrypu Ta iX BIACTHUBOCTI.
OCHOBHUMHU MOHSTTSMHU KYPCY €. MOUKA, NpAMA, NIOWUHA, HATeHCAmu, Jledcamu

mixc. Tlepun Tpu MOHSATTS — 1€ OCHOBHI F€OMETPHUYHI (PIrypH, a ABa OCTaHHIX —
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OCHOBHI BiJIHOIICHHS. lle Heo3HauyBaHI MOHATTS — JJIi HUX HE (QOPMYITIOIOTHCS
O3HAUEHHs, aje iX 3MICT PO3KPUBAETHCSA Yepe3 OIHC, MOKa3, XapaKTepUCTUKY. [HI
MOHSATTS. KypCy BU3HAYAIOTHCS, a X BJIACTUBOCTI BCTAHOBIIOIOTHCS IUIIXOM JI0Ka30-
BUX MIPKyBaHb. YUE€Hb Ma€ YCBIIOMUTH, IO IiJl Yac JOBEJIEHHS TEOPEM MOXHa KO-
PUCTYBaTUCS O3HAUYCHHSAMH, aKCIOMaMH 1 paHillle JOBEJICHUMHU TeOpEMaMH.

®dirypu, 1110 BUBYAIOTHCS: Ha IUIOMIMHI — TOYKa, MpsAMa, BIAPI30K, MIPOMIHbB,
KYT, TPUKYTHHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT; Y TPOCTOPi (KpiM Ha3Ba-
HUX) — TpU3Ma, Tipamiga, UATIHAP, KOHYC, KyJsi. YUeHb MOBUHEH (OpMYITIOBATH
O3HAYEHHS TUIaHIMETPUYHUX (Iryp Ta iX eJIeMEeHTIB, 300pakaTh X Ha MaJIIOHKY, Kja-
cudikyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TPABUIIbHI MHOTOKYTHHKH.

3aCBOEHHSI CTEPEOMETPUYHOTO MaTepialy OOMeXYyeTbcsi (POpPMYBaHHAM )s6-
JIeHb YYHIB TIPO B3a€EMHE PO3MIIIEHHA MPSAMUX 1 IUIOMIMH Yy MPOCTOpPI, IPU3MY, Iipa-
MIJly, HHJIIHJP, KOHYC, KYJIIO Ta X BJIACTUBOCTI.

Y 7 xnaci y4HI O3HAHOMIIIOIOTHCS 3 OCHOBAaMH T'€OMETPUYHOI HAyKU —
O3HAYEHHSIMH, aKCIOMaMH, TEOpEMaMH, OCHOBHIMH METOJIaMH JOBEJECHHS TEOPEM.

OnHier0o 3 OCHOBHHUX 3ajlad, IO BHUBYAETHCI B Kypcl TeoMmeTpii, €
PO3B’s3yBaHHS TPUKYTHUKIB. Y 8 Kjaci po3riifgaeThCs 3aja4a po3B’sI3yBaHHS Mpsi-
MOKYTHOTO TPUKYTHHUKA. JIJI IbOTO BBOAUTHCS MOHATTSI KOCUHYCA, CUHYCA, TAHTeHCa
rOCTPOro KyTa HpPSIMOKYTHOTO TPUKYTHHKA, A0BOAMThCA Teopema [ligaropa. [lana
TEeMa IPOJOBXKYEThCA B 9 Kilaci — pO3B’SI3yI0ThCS JOBUIbHI TpUKYTHUKH. Lle motpe-
Oye BBeZieHHs (pOpMyJT JJIsl 3HAXOJKEHHSI CMHYCa 1 KOCHHYCa TYIOro KyTa Ta JOBe-
JICHHSI TEOPEMHU KOCUHYCIB 1 TEOPEMH CUHYCIB.

Po31npioroThCsl yABJIEHHS YYHIB PO aHATNITUYHE 3aJaHHSI T€OMETPUUHUX (Di-
T'yp, 30KpeMa TI0JIA€ThCS PIBHSIHHS MPSAMOi, KOJIa, BUBOAATHCS (DOPMYITH TOBKUHU Bi-
Ipi3Ka, KOOPJAMHAT CepeAUHU BIApI3Ka, POPMYETHCS MOHATTS PO METOJ KOOPAUHAT,
SKUI 3aCTOCOBYETHCS 0 JOBEICHHS TEOPEM Ta PO3B’sI3yBaHHsI 3a/1a4.

[Tornmu6mor0Thes 1 CUCTEMATU3YIOTHCS BIIOMOCTI PO T€OMETPHUYHI BEIUMUUHU:
JIOBXHHY, TPayCHY MIpy KyTa, miomry, o0’em. Y 8§ kiaci BBOAUTHCS OJHE 3 Hall-

CKJIaJHIIIUX MOHITH IIKUIBHOTO KypCy — MOHATTA Iuiouy. Busenenns gopmyn mis
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00YMCIICHHS IO IUIaHIMETpUYHUX Giryp (IpSAMOKYTHHKA, Tapajieyiorpama, TpUKY-
THUKa, poM0a, Tparenii, MpaBUIbHIX MHOTOKYTHHKIB) CIIUPAETHCS HA OCHOBHI BJac-
THUBOCTI 1011, BUBYeHHS popmyi o1 Giryp Aa€ MOKIMBICTb PO3B’SI3yBaTH HU3KY
NPUKJIAIHUX 3a]1a4.

VY 9 kiaci 10 BIIOMUX YYHSIM CKaJSIPHUX BEJIMUYWH JIOJy4alOThCs BEKTOPHI Be-
TuyuHU. Po3risnaroTees piBHI, MPOTUIICKH], KOJiHEapH1 BeKTOpy. BuBueHHs aiil Haj
BEKTOpaMH € HEOOXiHUM SK IS PO3B’sA3yBaHHA (I3WYHUX 3adad, Tak 1 s
PO3B’s3yBaHHS MAaTEMAaTUYHUX 3a/1a4 BEKTOPHUM METOIOM.

[cToTHE MicIle y BUBUEHHI KypCy IreoMeTpii 3aiiMaroTh MooyaoBu (iryp mup-
KyJeM 1 JiHilkoro. Po3B’s13yBaHHs 3a7ad Ha MoOyNOBY (Iryp crpuse pO3BUTKY SIK
TBOPYOI0, TaK 1 AITOPUTMIYHOTO MUCJICHHSI YUHIB.

I'padiuni BMIHHS y4YHIB BKJIFOYAIOTh TAKOXK 1 300pa)K€HHS r€OMETPUYHUX (Pi-
I'yp Ta iX €JeMEHTIB, BAKOHaHHS JOMOMDKHUX 0OyA0B. PO3B’s13yBaHHs 3a/1a4 Ha IO-
OyJI0BY CyImpOBO/KY€ BHBUYEHHS BCIX TeM, IepeadadeHux mporpamoro. OKpiM TOro,
noOy/10BM MAIOTh IIUPOKE MPAKTUIHE 3aCTOCYBAHHSI.

V¥ 9 kiaci BUBUCHHS CTEPEOMETPUYHHX (iryp nepeadadae BUKOPUCTAHHS HAO-
YHUX UTIOCTpaIliii, MPUKIAAIB 13 TOBKULISA, )KUTTEBOTO JOCBIY Y4YHIB, (JOpMyBaHHS
BMiHb 32 TOTOBUMH (pOpMyJiaMHu OOUHCIIIOBATH IO OBEPXOHb Ta 00’ eMu Ti1. Bu-
KOHAHHS CTEPEOMETPUYHUX 300pakeHb OOMEKY€EThCSI KOTIIOBAHHSIM 3pa3KiB, 3aIpo-
MOHOBAHUX Y MIAPYYHUKY Ta B 1HIIIH HAOYHOCTI, SIKY BAKOPUCTOBYE BUUTEND.

Cmpykmypa npozpamu

[Iporpamy mpencraBieHo B TaOIU4YHINA GOpMI, 1110 MICTUTH JBI YACTUHU: 3MICT
HaBYAJILHOTO MaTepiajly 1 Iep»KaBH1 BUMOTH JI0 PIBHS 3araJiIbHOOCBITHBOI MiITOTOBKH
y4HIB. Y TEpIiii 4acTHHI BKa3aHO HaBYAIBHHUI MaTepiaj, SKUW Mijsurac BUBYCHHIO
y BIAMOBIHOMY KJiaci. BUMOru 10 3arajibHOOCBITHBOT MIJATOTOBKH YYHIB OPIEHTYIOTh
Ha pe3yJbTaTh HaBYaHHS, K1 € 00’ €KTOM KOHTPOJIIO i OI[IHIOBAHHS.

3MiCT HaBYaJIbHOTO MaTepialy CTPYKTYpOBaHO 32 TEMaMH BiJMOBIIHUX HaBUa-
JBHUX KYypCIB 13 BU3HAYEHHSM KUIBKOCTI FOJAMH Ha iX BUBYEHHs. Takuil po3mojit

3MICTY 1 HABYAJILHOTO Yacy € OpIEHTOBHHMM. YUHWTENEBl Ta aBTOpaM MiJpyYHHUKIB Ha-
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JAETHCS MPABO KOPUTYBATH MOTO 3aJIe’KHO BiJI MPUMHATOT METOAMYHOT KOHIICMIIIT Ta
KOHKPETHHX HAaBYAJIBHUX cHUTyalliil. HanmpukiHili KOXHOTO pOKy HaBYaHHs mependa-

YCHO I'OAWHU IJISI IIOBTOPCHHA 1 CHCTeMaTI/IBaHﬁ BHBYCHOTIO.
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5-i1 ki1ac. MATEMATHUKA

(140 200. I cemecmp — 64 200, 4 200 na mudxoenw,

1l cemecmp — 76 200, 4 200 na mudicoenn)

K-1b | 3micT HaBYaILHOrO MaTepi- | Jlep:kaBHI BUMOTH 10 PIBHSI 3arajibHOOCBIT-
roj ajny HbOI MIATOTOBKH yYHHA
64 Tema 1. HATYPAJIBHI Y4yeHnb/yueHuus:

YUCJA 1 a1i 3 HUMM.
TEOMETPUYHI ®IT'YPHU
I BEJINUNHU

Hartypanphi uucna. Yuc-
7o uyib. [udpu. JlecsatkoBuid
3aMKC HATYPAIbHUX YUCE

[lopiBHSIHHA  HaATypajb-
HUX yucen. JlomaBaHHS HaTy-
panbHUX uucea. BiacTuBocTi
nonaBaHHs. BigHiMaHHS HaTy-
pampHUX 4ucel. MHOXEHHs
HaTypalibHUX 4wucen. Brnactu-
BOCTI MHOXeHHs. CTemniHp Ha-
TypaJbHOTO YHCIa 3 HaTypa-
JHHUM TTOKa3HHUKOM

JinenHss  HaTypaJbHUX
yucen. JlUIeHHs 3 ocTayero

Yucnosi Bupas3u. bykBeHi
BUpa3u Ta popmynu

PiBusnaga. TekcroBi 3a-

HABOJAUTH NPHUKJIAAU: LHU(dp, HATYpaIbHUX
YHCEJI; CTENEHIB HATYpaJIbHOIO YKCia 3 HaTypa-
JbHUM TIOKa3HUKOM; IIKaJ; YUCJIOBUX 1 OyKBe-
HUX BHUpa3iB, (HOpMyJ; pPiBHSAHb, HEPIBHOCTEM;

«Kyba 1 npssMOKyTHOTO mapasese-
ninenaa (3 0TOYyr4oi A1MCHOCTI)

MOSICHIOE, IO Take: HATypajlbHE YMCIIO;
nu@pa; CTemHb HATypaTbHOTO YHUCIa 3 HaTypa-
JBHUM TIOKA3HUKOM; BIJPI30K; MpsiMa; MPOMiHb;
KOOpAMHATHUN NPOMiHb; KyT; TPUKYTHHK; KBa/J-
paT; NpsIMOKYTHUK; MHOTOKYTHHUK; piBHI (irypu
(MHOTOKYTHHKH)

; TUIOIIMHA; MPSIMOKYTHUN Mapajeneninesn,
KyO; mipamijia; piBHSHHS; PO3B’sI30K (KOPIHb) pi-
BHSIHHS; PO3B’SI3aTH PIBHSHHA; KOMOIHATOpHA
3ajaua

NOSICHIOE MPABWJIA: YUTAHHS 1 3alUCy Ha-
TypaJbHUX 4YHUCEN, iX J[10JaBaHHS, MHOXECHHS,
MOPIBHSHHS; K BUKOHYBATHU JIJI€HHS 3 OCTA4€I0

(¢opmyJi0€ BIACTUBOCTI apUPMETHIHHX

N 3 HaTypaJIbHUMH YU CIaMU




14 5-9 20123minu_ 2015_08_25 20 38 54 128

K-1p | 3micT HaBYaILHOTO MaTepi- | /lep:KkaBHI BUMOTH 10 PIBHS 3arajibHOOCBIT-
roj any HbOI MiATOTOBKH y4YHA
nadi 3anMcy€ i MOsiCHIOE (POpPMYJIH: MepuMeTpa

Kom6inaropHi 3aiaui

Bigpizok Ta oro moBXKu-
Ha. [lnommua, npsma, mpo-
Mmibb. lllkama. KoopaumaatHwMiA
POMiHb

Kyr ta #noro BennumHa.
Bunu xytiB. MHOTOKYTHHUK Ta
roro nepumetp. PiBH1 dirypu
(MHOTOKYTHHKH)

TpuxkytHuk. Buam Tpu-
KYTHHKIB

[IpsamokytHuk. Ksaapar.
[I10oma npsMOKYyTHHKA 1 KBaJ-
para. llpsMoxkyTHHI mapaie-
neninen. Ky0. [Mipamiga

06’em MPSIMOKYTHOTO

napaJesnemnimnesa 1 kyoa

BKa3aHUX y 3MICTI TeOMeTpUIHUX (iryp; IIomIi
NPSIMOKYTHHKA, KBajgpara; 00’ eMy HpPSIMOKYTHO-
ro Mapa’sesnernineaa Ta Kyoa

kjaacudikye: xytu (roctpi, mpsmi, Ty,
PO3TOPHYTI); TPUKYTHUKH 32 BUJOM IXHIX KYTIB 1
KUIBKICTIO PIBHUX CTOPIH

300pajky€ Ta 3HAXOAUTh Ha MAJTIOHKAX:
BIJIPI30K JIaHOI JOBXHHH Ta KyT JaHOI IpajyCHOl
MipH; OICEKTPUCY KyTa 3a JIOMOMOTOI0 TPAHCIIO-
pTUpa; BKa3aHl B 3MICTI T€OMETPHYHI PIrypH 3a
JIOTIOMOTOI0  JIIHIWKH, KOCHHIISA, TPaHCIIOPTUPA;
KOOpPJIMHATHUI MPOMiHb Ta HaTypaJibHI YKCIIa Ha
KOOPJIMHATHOMY MPOMEHI

BHMIPIOE€ Ta O0YHMCJIIOE: JOBXHUHY BIIpi3-
Ka; TpaayCHy Mipy KyTa.

PO3B’I3y€ BIPABH, IO NepeadavyarThb:
BUKOHAHHSI YOTUPHOX apU(PMETUYHUX 1M 3 Ha-
TypaJbHUMH YHCIIAMH; TIITHECEHHS HaTypaIbHO-
rO YKcja J0 CTETEHs 3 HaTypaJlbHUM TOKa3HU-
KOM; MTOPIBHSHHS HATYPAJIbHUX YUCEN; TUICHHS 3
OCTauer0; OOYMCIECHHS 3HAY€Hb YUCIOBUX 1 OyK-
BCHHUX BHUPA3iB; OOUYUCIICHHS MEepUMETpPa MHOTO-
KyTHUKA, IUIOIIl MPSMOKYTHHMKA, KBajapaTa 1
00’eMy MPSMOKYTHOTO TIapaJienienimnesa Ta Kyoa

PO3B’SI3y€. PIBHSHHS Ha OCHOBI 3aJI€KHOC-
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K-1p | 3micT HaBYaILHOTO MaTepi- | /lep:KkaBHI BUMOTH 10 PIBHS 3arajibHOOCBIT-
roj any HbOI MiATOTOBKHU YYHSA
Tel MK KOMIIOHEHTAMHU Ta PE3yJbTaToM apud-
METHYHHMX JII{; TEKCTOBI 3a/1a4i apu(PMETUUHUM 1
anredpaiaHuM criocodamu; KOMOTHATOPHI 3a/1a41
64 Tema 2. JPOBOBI Yyenb/yuyeHuns:
YUCJA I 111 3 HUMH HABOJAUTH NMPUKJIAIM: 3BUYANHUX 1 JIECAT-

3BuyaitHi apobu. Ilpasu-
JbHI Ta HEMpaBWIbHI APOOH.
3BUYaitH1 1poOHU 1 JIIEHHS Ha-
TypalbHUX yucen. Mimani yu-
cia

[lopiBHSIHHSA ~ 3BHUYATHUX
npoOiB 3 OJIHAKOBUMH 3Ha-
MEHHUKaMHU

JlonaBaHHs 1 BigHIMAHHS
3BUYAMHKUX JpOOIB 3 OJHAKO-
BUMH 3HAMEHHUKAMHU

HecsaTkoBuii npid. 3amuc
necsaTkoBux apo6iB. Ilopis-
HSHHS  JICCATKOBUX JpOOiB.
OxpyraeHHsl AECATKOBUX JIPO-
0iB

Apudmernyni i 3 gecs-
TKOBHUMH JIpoOaMuU

Bigcorku

Cepenne apudmeTHdHe.

KOBHX Jp00iB

MOSICHIOE, 110 TaKe CepeaHE 3HAYCHHS Be-
JTUYUHA

MOSICHIOE MPaBUJIA: TIOPIBHSIHHSA, JT0JaBaH-
HS 1 BIIHIMaHHS 3BUYalHUX APOOiIB 3 OJHAKOBH-
MU 3HAaMEHHHMKaMHM; IIOPIBHSHHS, OKPYIJICHHS,
JIoJJaBaHHSA, MHOMKEHHS 1 JUICHHS JIECATKOBHX
Jpo0iB

(opMyJ1r0€ 03HAYCHHSI: TTPABUIIBHOTO 1 HE-
MpaBUJIBLHOTO JpO0iB; BIJICOTKA, CEPETHHOTO
apuPpMETUIHOTO

PO3B’si3y€ BNpPaBH, 10 MependayaroThb:
3HAXOJ[PKEHHSI ApoO0y BIJl YMCla 1 YKUCiia 3a MOoro
IpoOOM; TIEPETBOPEHHS MIIIAHOTO YHUCJIa Y He-
NpaBUIbLHUHN Api0; MEPETBOPEHHS HEMPABUIIbHO-
ro ApoOy B MilaHe 4yuciao abo HaTypajabHE YhC-
JI0; TIOPIBHSIHHS, JIOJaBaHHS, BIJHIMAHHS 3BU-
JaliHUX Apo0iB 3 OJHAKOBUMH 3HAMEHHHKAMH,
MIOPIBHSIHHS JECATKOBUX APOOIB, J0JaBaHHs, Bi-

NHIMAHHS, MHOXXEHHS 1 JUICHHS JECSITKOBHUX

po0iB; OKPYTIEHHS JECATKOBHUX APOOIB 10 3a-
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K-1B

roxa

3MicT HABYAJIBbHOTO MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBIT-

HbOI MiATOTOBKHU YYHSA

CepenHe 3HaYCHHS BETUYMHHA | JAHOTO PO3PSIAY; 3HAXOKEHHS BiJICOTKA BiJl YH-

Clla Ta YMCIla 32 HOro BiJICOTKOM; 3HAXOJKEHHS
CepeHbOT0 apU(PMETUYHOTO KUTBKOX YHCE; Ce-

PCOAHBOTO 3HAYCHHA BCIINYUHU

12

Tema 3. IIOBTOPEH-
HA I CUCTEMATHU3ALIIA
HABYAJIBHOI'O MATE-
PIAJTY

6-if k1ac. MATEMATHUKA

(140 200. I cemecmp — 64 200, 4 200 na mudrcoens,

1l cemecmp — 76 200, 4 200 na mudicoetnv)

K-t

roxa

3MiCT HABYAJIBLHOTO MaTepiajry

Jep:xaBHi BUMOI'M /10 PiBHA 3arajibHOOCBIT-

HbOI MATOTOBKYU Y4YHA

10

Tema 1. HOAIJIBHICTbD
HATYPAJIBHUX YHUCEJI

JIIIbHUKK Ta KpaTHI HaTy-
panpHOrO ymcia. O3HaKH IOIi-
JpHOCTI HA 2, 3,5,9, 10

ITpocTi Ta ckiameHi ancia

Po3knaganHs d4umcen Ha
MPOCTI MHOXHUKH

Hanouipmmii cnuibHui 1ai-
JBHHUK

Haiimenmie crinbHe Kpart-

HE

Y4yeHb/yyeHuUs:

HABOJMTH NPUKJAAU: MPOCTHX 1 CKia-
JICHUX YHUCEN; MapHUX 1 HEMapHUX YHCEI;, Yu-
Cell, 10 OUIATHCS Hauio Ha 2, 3, 5,9, 10

MOSICHIOE TIpaBWJIa 3HAXOJKEHHS: Hai0i-
apmioro coiibHoro ainbHuka (HCJ) 1 nHaii-
menmoro crinbHOro kpatHoro (HCK) kinpkox
quCel

(hopmyJir0€ O3HAUCHHS TOHSATH: JUTHHUK;
KpaTHE; MPOCTE YUCIIO; CKJIaJICHE YHUCIO; CITi-
JBHUM JTITBHUK; CIIJIbHE KpaTHE, O3HAKH ITOT1-
JbpHOCTI Ha 2, 3,5,9, 10

OOIPYHTOBY€ TIPOCTI TBEPDKCHHS 3 BH-
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K-1B

roxa

3MicT HABYAJIBHOT0 MaTepiary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBIT-

HbOI MATOTOBKHU YYHSA

KOPUCTaHHSIM O3HAYEHb MIPOCTOTO ¥ CKIIAJIEHO-
r'0 YKCJa Ta 03HAK HOAUILHOCTI

PO3B’si3y€ BNPaBH, 10 NepeadavyainThb:
BUKOPHUCTAHHS O3HAK MOJIIBHOCTI YHCEIT Ha 2,
3, 5, 9, 10; po3knagaHHs HATYpPAIBHUX YHCEI
Ha MPOCTI MHOXKHUKH; 3HAXOJKEHHS CIUTBHUX
JUTBHUKIB Ta CHUTBHUX KpaTHUX ABOX (TPHOX)
YypCeJI, HaHOUIBIIOTO CIIIBHOIO JIUILHHKA
(HCJI) 1 HailMEHIIOTO CHUIBHOTO KpPaTHOTO

(HCK) nBox (Tph0oX) uncen

30

Tema 2. 3BUYAMHI

APOBU
OcHoBHa BJIACTUBICTh

npoOy. CkopoueHHsI ApoOy.

HaliMeHmmii cHoOiJIbHUM — 3Ha-
MEHHUK JIpo0iB. 3BEJCHHS IPO-
OIB 1O CIJILHOTO 3HaAMEHHHKA.
[TopiBHsAHHS 1pOOIB
Apudmernuni nmii 31 3BH-
yailHUMU Apobamu
3HAXOKEHHS Jpo0y BIf
qucia 1 yucia 3a Horo apodom
IIepeTBOpEeHHsT 3BHYaMHUX
npob6iB y gecsTkoBi. HeckiH-
JIECATKOBI

YeHHI TeploANYHI

npobu. JlecsaTkoBi HAOIMIKEHHS

Yyenb/yuyeHuns:

HABOAMTH NPHUKJIAAW: 3BUYAWHUX JPO-
01B; IECATKOBHUX JAPOO0IB; HECKIHUCHHUX TIEP1O0-
JTUYHUX JECATKOBUX JAPOOIB; B3aEMHO OOEpHe-
HUX YHCeN

MOSICHIOE TIpaBWJIA: TIOPIBHSHHSA, J0/1a-
BaHHS, BIAHIMAHHSA, MHOXKEHHS 1 JIJIE€HHS 3BU-
YalHUX Jpo0iB; 3HAXOMKEHHS Apo0y B YUCa
Ta Yrcia 3a Horo IpooomM

(hopmyJI10€ OCHOBHY BJIIACTUBICTbH APOOY

PO3B’sI3y€ BNPaBH, HI0 MependavyarThb:
CKOpPOYEHHS JIpoOy 1 3BeAeHHS APOOiIB 0 CIi-
JHHOTO 3HAMEHHHKA; TOPIBHSHHS JpOOiB; 10-
IaBaHHS, BIOHIMAHHS, MHOMKEHHS 1 IUICHHS
3BUYAWHUX JPpo0iB; 3aNKC 3BUYAMHOTO JPOo0y y

BUTJISIAL  JIGCSITKOBOTO JpO0y; 3HAXOKEHHS
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K-tp |[3micT HaBuabHOrO MaTepiaiy| /dep:xaBHi BUMOIH /10 PiBHA 3arajibHOOCBIT-
roj HbOI MATOTOBKHU YYHSA
3BUYAHOTO JIPOOY npo0y Bia Uncia Ta 9ucia 3a Horo 1pooom
24 Tema 3. BIJHOLIEHHS Y4yenb/yueHunus:

I MIPOIIOPIIIT

BigHomeHHs. OcHoBHa
BJIACTUBICTh BiJHOIICHHA. Ma-
cmrad

[Iponopuiss. OcHOBHA Bia-
ctuBicTh mpornopiii. [Ipsima Ta
oOepHeHa MPOMOPIINHI 3aJIeXK-
HocTi. [lomin yucna y maHomy
B1THOIIEHH]

BizcoTkoBe BiaHOIIECHHSA
BOX uucen. BigcoTkoBi po3pa-
XYHKH

ﬁMOBipHiCTL BUIIAKOBOT
ol

Kono. JloBxkuHa koua.
Kpyr. IInoma xpyra. Kpyrosuii
cexrop. Llmminap. Konyc. Ky,
CroBrnyacTi Ta Kpyrosi jgiarpa-

MH

HABOJAUTHh NMPHUKJIATU TPOMOPIIIHHUX Be-
JINYUH; BUIIAIKOBUX ITO/I1M

MOSICHIOE, 1110 TaKe: BIAHOIIEHHS; MpsMa
Ta o0epHEeHa MPOMOPIIHI 3aJIeKHOCTI; MOBI-
PHICTH BHUIIAJIKOBOT TOJI1; KOJIO, KPYT, KPyro-
BUI CEKTOP, IIWIIIHJIP, KOHYC, KyJIs; AlarpaMa

(opMmysr0€: 03HAUYCHHS MPOMOPILT; OCHO-
BHY BJIACTUBICTb MPOTOPIIT

3amucye i MosiCHIOE (QOpMYJIH JOBXKHUHU
KOJia 1 TJIOII1 KpyTa

300paxy€ Ta 3HAXOAUTH HA MAJTIOHKAX:
KOJIO 1 KpyT;(+KpyroBuii CEKTOpP) CTOBITYACTI Ta
KpPYTOBI Jllarpamu; MIIHIP, KOHYC, KYJITIO

PO3B’si3y€ BIpPaBH, IO MepeadavyarTh:
3HAXO/KCHHSI BIJIHOIIEHHS YKCENl 1 BEJIMYUH;
3HAXO/)KEHHsSI HEBIJOMOIO 4JIeHa MPOMHOpPLIi;
3aMuC BIJICOTKIB Y BUTJISAJII 3BUYAMHOTO 1 J1eCsI-
TKOBOTO JIp00iB; 3HAXOMKEHHS JIOBXKHHHU KOJia
1 TJIOMII KpyTa; aHaji3 CTOBIMYACTHUX Jiarpam Ta
KpYroBUX Jliarpam

PO3B’sI3y€. OCHOBHI 3a/ia4i Ha BIiJICOTKH;
3a/layl Ha TPOMOPIIHHI BEJIMYWHU 1 TIPOIOP-
MIMHUN TOAUI, MPOCTI 3a7a4l IMOBIPHICHOTO

Xapaxkrepy
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K-tp |[3micT HaBuabHOrO MaTepiaiy| /dep:xaBHi BUMOIH /10 PiBHA 3arajibHOOCBIT-
roj HbOI MATOTOBKHU YYHSA
64 Tema 4. PAIIIOHAJIBHI Y4deHb/yueHuIs:
YUCJIA TA 1Ii 3 HUMHU HABOAMTH NPHUKJIAAU JIOJATHUX Ta

JlogaTHi Ta BII €MHI YHC-
na. Yuceno Hynb

Koopaunarna npsima

[Iporunexui uyucma. Mo-
yJIb Yrciia

Ilim uwmcna. PamioHanbHI
qgucia

[lopiBHSIHHS  paliOHANb-
HUX YMCeT

Apudmernuni aii 3 partio-
HaJbHUMU YUCIIAMH

BmactuBocTi momaBaHHS 1
MHOXCHHSI paIliOHATbHUX YH-
cen

Pozkpurts nyxok. Iloxaio-
H1 JOJAaHKH Ta 1X 3BEIEHHSI

PiBusnas. OcHOBHI BIac-
THUBOCTI PIBHSHD

[lepnenaukynsipai ¥ mna-
paienbHi Tpsimi, iX TOOYyIO-
Ba(+3a JIOMOMOTOI0 JIHIWKKA Ta
KOCHHIIS)

KoopaunatHa  muiomiuHa.

BiJI'€EMHUX YHCEII, TPOTUIICKHUX YUCET, IIITUX

Ta palioHaJbLHUX YUCEeT

MOSICHIOE, 1[0 TaKe. MOAYJIb YHUCHA; MPO-
TUJICKHI YMCIIA; 11Tl YKCIIa; pallioOHAIbHI YuC-
Ja; KOOpAWHATHA TpsiMa; KOOpJAWHATHA TLIO-
IIMHA; TOA10H1 JOJaHK!

dopmy.roe:
® O3HAYCHHS TEPICHIUKYJISIPHUX 1 Tapajeiib-

HUX TIPSMHUX;

e MpaBUJia BUKOHAHHS YOTHPHOX apuPpmeTHd-
HUX 1A 3 palioHaJbHUMH YHCIIaMH; PO3K-
PUTTS TY>KOK; 3B€JICHHS TOJIIOHUX JIOJIaHKIB;

® OCHOBHI BJIJACTUBOCTI PiBHSIHb

kiaacugikye B3aeMHE PO3MIIICHHS TIpS-
MHX Ha IUIOIIUHI.

Oyaye Ta 3HAXOAUTH HA MAJIOHKAX: KO-
OpIVHATHY TPSAMY; KOOPIAWHATHY ILIOIIUHY;
NEePHEHANKYJIAPHI 1 MapajenbHi mpsMi 3a J0-
MOMOTO0 JIIHIMKM 1 KOCUHIIS; Tpadiku 3aJIexkK-
HOCTEH MK BEJIMYMHAMH IO TOYKAX

OOIPYHTOBY€ BJIACTMBOCTI JIOJaBaHHS 1
MHOKCHHS paIliOHaTbHUX YHCEIT

PO3B’si3y€ BIPaBH, 10 NepeadavyarThb:

3HAaXO/PKCHHSA MOAYJIA 4YHMCIia, HOpiBHSIHHSI pa-
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K-tp |[3micT HaBuabHOrO MaTepiaiy| /dep:xaBHi BUMOIH /10 PiBHA 3arajibHOOCBIT-
roj HbOI MATOTOBKHU YYHSA
[Tpuknagu rpadikiB 3ajaeXHOC- |IIIOHATBPHUX YHUCEN, IO/aBaHHS, BiJHIMAaHHS,
Tel MK BEJTMIYMHAMHU MHOXEHHSI 1 JIIJICHHSI paIllioOHaJIbHUX YHCEJ;
OOYHMCIICHHS 3HAYCHb YHCIOBUX BHpPA3iB, IO
MICTSTh JOAAaTHI W BiA’€MHI YUCia; PO3KPUTTS
Jy’KOK, 3BEJCHHS MOMIOHMX JOJIaHKIB; 3HAXO-
JOKEHHS KOOpJAMHAT TOYKM Ha KOOPIMHATHIM
IUIOLIMHI Ta OOYAOBY TOYKHM 3a il KOOpAHHA-
TaMU; aHali3ye rpadiku 3aJIeKHOCTEN MIX Be-
JuyuHaMu (BIACTaHb, 4ac; TeMmIepaTrypa, 4ac
TOIIIO)
PO3B’si3y€. PIBHSIHHSI 3 BHUKOPHUCTAHHSIM
MpaBuJil, 0 IPYHTYIOTHCA HAa OCHOBHHUX BJIac-
TUBOCTSAX PIBHSHHS; TEKCTOBI 3ajadi 3a JIOMO-
MOTOIO PiBHSIHb
12 Tema 5. IOBTOPEHHSA
I CUCTEMATU3ALISA HA-
BUYUAJIBHOT'O MATEPIA-
JY
7-it kaac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 Ha mudicoeks,
1l cemecmp — 38 200, 2 200 na muoicoenn)
K-1b /lep;kaBHi BUMOTH /10 PiBHSI 3araJIbHOOCBIT-
3MicT HABYAJIBHOI0 MaTepiaxy L.
roa HbOI MiATOTOBKHU YYHSA
43 Tema 1. HIJII BUPA3U Y4yenb/yuyeHuusi:

Bupasu 31 3minaumu. Limi

HAaBOAUTL IIPHUHKJIAAM: YMCIIOBHUX BHpaA-

31B; BUPa3iB 31 3SMIHHUMH; OJTHOWICHIB; MHOTO-
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K-1B

roa

3MicT HABYAJIBHOTO MaTepiaxy

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBIT-

HbOI MATOTOBKHU YYHSA

parioHanpHl BUpasu. TOTOX-

HICTh. TOTOXHI TI€PETBOPEHHSI
BHpa3y

Creninp 3 HaTypaJbHUM
IMOKa3HMKOM. BiacTuBocTi cTe-
IeHs 3 HaTypaJlbHUM ITOKa3HH-
KOM

Onnowten. CraHgapTHUN
BUIIAA onHowieHa. IligHeceHHs
OJHOYJICHIB J0 CTeIeHs. MHo-
’KEHHS OJHOYIEHIB

Mmuorounen. Ilogioui une-
HM MHOTOYIEHA Ta iX 3BEJICHHS.
CraHmapTHUN BUTIISA MHOTOY-
neHa. CTemHb MHOTOYJIEHA

JlomaBanHs, BigHIMAHHSA 1
MHO>KEHHSI MHOT'OYJICHIB

@opmynu KBagpaTa JBOY-
JIeHa, PI3HUII KBaJpaTiB, CyMH 1
pi3HMII KyO1B

Po3kitagadnHss MHOTrO4JIEHIB

Ha MHO>XHHUKHA

YJICHIB

MOSICHIOE
K 3HANUTH YHCJIOBE 3HAYCHHS BHpaszy 3i
3MIHHUMH TIpH 3aJaHUX 3HAYEHHSAX 3MiH-
HHX;
[0 TaKe: TOTOXHI BUpPa3u, TOTOXKHE Iepe-
TBOPEHHS BHpa3y, OJIHOYJICH CTaHIApPTHO-
ro BUMJIAY, KOE(ILIEHT, MHOTOYJICH CTaH-
JIAPTHOTO BUTJISTY
dopmy.roe:
O3HAYCHHS: OJIHOYJICHA, CTETNIEHS 3 HaTypa-
JBHUM ITTOKa3HMKOM, MHOT'O4YJICHA, IOj10-
HUX YJICHIB MHOT'OYICHA, CTEIIEHS MHOTO-
YJICHA;
BJIACTUBOCTI CTEMEHSI 3 HATypajJbHUM TIO-
Ka3HUKOM;
MpaBUJia: MHOXEHHSI OJIHOYJIEHA 1 MHOT'OY-
JIEeHa, MHO>KEHHSI IBOX MHOT'OYJICHIB
3amucye i 00rpyHTOBYE:
BJIACTUBOCTI CTEMEHsI 3 HATypaJbHUM IIO-
Ka3HUKOM;
(bOopMyITH CKOPOYEHOTO MHOKCHHS

PO3B’si3y€ BNPaBH, IO NMepeIdavYarTh:

OOYHMCJICHHS 3HAYCHb BUPA3iB 31 3MIHHHUMHU,

3BCACHHA OAHOYWICHA JO CTAHAAPTHOI'O BHUIJIA-

Nly; TIEpETBOPEHHS 100YTKY OJHOWIEHA 1 MHO-
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K-1B

roa

3MicT HABYAJIBHOTO MaTepiaxy

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBIT-

HbOI MATOTOBKHU YYHSA

rowieHa, CyMH, Pi3HUIl, AOOYTKY ABOX MHO-
TOWIEHIB Yy MHOTOUIEH; PO3KJIaJJaHHsI MHOTOY-
JieHa Ha MHO>KHUKH CIIOCOOOM BHHECEHHS CIi-
JBHOTO MHOKHHUKA 3a JYXKH, CIIOCOOOM Tpy-
nyBaHHs, 3a (GopMylaMU CKOPOYEHOTO MHO-
KEHHS Ta 13 3aCTOCYBaHHIM JEKUIBKOX CIOCO-
01B; BUKOPUCTAaHHA 3a3HaY€HUX EPETBOPEHD Y
IpoLeci pO3B’sA3yBaHHSA PIBHSHB, JOBEACHHSA

TBEPI’KEHb

Tema 2. DYHKIIII
@OyHKIIOHAIbHA 3aJIEK-
HICTh MK BCJIMYMHAMHU SK Ma-
TEeMaTHUYHA MOJEIb pPEaTbHUX
nporeciB. dDynkiiga. OO6macTh
BH3HAYECHHS Ta 00JIaCTh 3HAYCHD
¢yukiii. Ciocobu 3ananus dy-
HKI1. ['padik pyHKuii

Jliniina ¢yskiis, i rpadik

Ta BJIACTHUBOCTI

Yyenb/yuyeHuns:

HABOAUTH MPHUKJIAAU: (YHKIIOHATBHUX
3aJIEKHOCTEH; JIIHIMHUX (PYHKITIH

MOSICHIOE, 110 TaKe: apryMeHT; QyHKIIIs;
o0nacTh BU3HAa4YeHHs (YHKIIi; 00JIacTh 3Ha-
yeHb GyHKIIT; rpadik QyHKIT

(opMyJ1r0€ 03HAYEHHS MOHSTh: YHKYIA,
epaghix Gpynxyii; ainitina QyHKYIs, npama npo-
nOpYiuHicmo

HA3MBAa€ Ta LIIOCTPYE HA MPHUKJIATAAX
cnocoOu 3a1anHs QyHKIIT

onucye nodyaoBy rpadika GyHKIIi, 30K-
pema JIiHIMHOI Ta il OKpeMoro BULy — MPsMOT
MPOTIOPITIITHOCTI

PO3B’AI3y€ BNPABH, L0 Nepeadadyar0Th:
3HaXOJ/KEHHsI 00J1lacTi BU3HA4YEHHS (YHKIIIT;

3HAaXOJKCHHsI 3HaueHHS (YHKIIT 3a JaHUM
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K-1B

roa

3MicT HABYAJIBHOTO MaTepiaxy

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBIT-

HbOI MATOTOBKHU YYHSA

3HAYEHHSIM apryMEeHTy; Mo0yaoBy rpadika Ji-
HIMHOT (YHKII; 3HAXO/PKEHHS 3a rpadikom
byHKIiT 3HaueHHsT QyHKIIT 32 JaHUM 3HAYEH-
HSM apryMEHTY 1 HaBIaKW; BU3HAYCHHS OKpe-
MUX XapaKTepuUCTHK (yHKIII 3a ii rpadixom

(momaTH1 3HAaYEHHS, BIJI'€MHI 3HAYEHHS, HYJI1)

13

Tema 3. JIIHIMHI PIB-
HSIHHS TA IX CUCTEMHA

JliniifHE pIBHSHHS 3 OJIHI-
€10 3MiHHOIO. JIiHIliHE pIBHSHHS
3 IBOMa 3MIHHUMH Ta MOTO rpa-
bix

Cucrtema J[BOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMH

Po3B’sa3yBanH CHUCTEM
JBOX JIIHIHHUX PIBHSHB 3 JIBOMA
3MIHHUMU: TrpapiyHUM CIIOCO-
OoM; CHOCOOOM ITiJICTAHOBKH;
crioco0OOM J01aBaHHS

JIiniiiHi piBHAHHS Ta iX CH-
CTEMHU SK MaTeMaTH4H1 MOJEl

TCKCTOBHUX 3aJa4

Y4yeHb/y4eHUS:

HABOJAUTH NMPHUKJAAU: PIBHIHHSI 3 OJHI-
€10 Ta JIBOMa 3MIHHUMHM; JIIHIKHUX PIBHSHb 3
OJIHIEI0 Ta JBOMa 3MIHHMMH; CHUCTEMHU JBOX
JIHIMHUX PIBHSHB 3 JBOMA 3MIHHUMH

MOSICHIOE

® III0 TaKe CUCTEMa JBOX JIIHIMHUX PIBHIHb 3
JIBOMA 3MIHHUMH;

® CKUIBKM PO3B’SI3KIB MOXKE€ MaTu JIiHINHE
PIBHSIHHS 3 OJIHIEIO 3MIHHOIO Ta Bij YOTO
1€ 3aJIeXKUTh (+cucrtema JBOX JIHIMHUX pi-
BHSIHb 3 JIBOMa 3MiHHUMH )

(opMmys0€e O3HAUYEHHA: JIHIMHUX PiB-
HSIHB 3 OJTHIEIO Ta JBOMA 3MIHHUMU; PO3B’S3KY
PIBHSIHHS 3 JIBOMa 3MIHHUMM;, PO3B’SI3KY CHC-
TEMH JIBOX JIIHIMHUX PIBHSAHb 3 JBOMa 3MiH-
HUMHA

Oyaye rpadiku JIHIMHUX PIBHAHB 13 JBO-
Ma 3MIHHUMH

OMHUCYE CIIOCOOU PO3B’SI3YBAHHS CHCTEMHU
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K-1B

roa

3MicT HABYAJIBHOTO MaTepiaxy

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBIT-

HbOI MATOTOBKHU YYHSA

JIBOX JIIHIMHUX PIBHSIHB 3 IBOMa 3MIHHUMU

XapakTepu3y€ BUMAIKUA, KOJU CHUCTEMA
JIBOX JIIHIMHUX pIBHAHb 3 JBOMAa 3MIHHHUMH
Ma€ OJIMH PO3B’S30K; Mae 0e3i14 po3B’S3KiB;
HE Ma€ PO3B’sI3KiB

PO3B’SI3y€: JIHINHI PIBHSIHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHSI, 11O 3BOJATHCS JI0 HHUX;
TEKCTOBI 3aJiaul 3a JOTIOMOIOI0 JIHIWHUX PiB-
HSHB 3 OJHIEIO 3MIHHOIO;, CHCTEMHM JIBOX JIIHIN-
HUX PIBHSHB 3 JBOMA 3MIHHUMH, BKa3aHUMH Y
3MICTI CIToco0aMu; TEKCTOBI 3ajadl 3a JOII0-
MOT'OF0 CHCTEM JBOX JIIHIMHUX PIBHSHB 3 JIBO-

Ma 3MIHHUMHA

Tema 4. IOBTOPEHHSA
I CUCTEMATU3ALIA HA-
BYAJIBHOI'O MATEPIAJIY

8- ki1ac. AJITEBPA

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

1l cemecmp — 38 200, 2 200 na mudicoenn)

K-1B

roa

3MiCcT HABYAJIBLHOI0 MaTepia-

oy

JepkaBHI BUMOI'Y 10 PiBHA 3arajibHOOCBI-

THbOI MIATOTOBKYU Y4YHA

32

Tema

JIbHI B

1.
PA3H

PAIIIOHA-

YdeHnb/yueHuus:

HaABOJIUTH MNPHKJIaIU paHiOHaJ'IBHOFO
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K-1B

roa

3MicT HAaB4YaJIBHOI0 MaTepia-

Ly

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBI-

THbOI MIATOTOBKHU YYHSA

PamionanpHi Bupasu. Pa-

mioHambHI  pobu. OcHOBHA
BJIACTUBICTh  PaIliOHAILHOTO
Ipo0y

Apudmernuni aii 3 paiii-
OHAJILBHUMH JIpoOaMHu

PamionanpHl  piBHSHHS.
PiBHOCHJIBHI P1BHSIHHS

CremniHb 13 UUIAM TOKa3-

HUKOM Ta WOro BJIACTUBOCTI.

CrangapTHHUI BUTJIAA YKUCiIa

®yuxwig y=X, il rpagik i

X

BJIACTUBOCTI

BUpa3y, pallioHaJbHOro Jpo0y, CTEmeHs i3
IJTUM TTOKa3HUKOM
po3mi3Ha€ 1Tl palioHaIbHI BUpPA3H,
JpoOOBi pallioOHANIbHI BUPaA3H
MOSICHIOE:
® SIK BUKOHATH CKOPOYEHHS JIpo0y; SK 3BEC-
TU JIpi0 O HOBOTO 3HAMEHHHUKA; SIK 3BEC-
TH ApOOM 10 CHIIBHOTO 3HAMEHHHUKA,
® 10 TaKe: CTaHJIAPTHUHN BUTIIAJ YHUCIIA; Pi-
BHOCHWJIbHI PIBHSIHHS
popmy.roe:
® OCHOBHY BJIAaCTHBICTb APOOY; BIACTUBOCTI
CTETICHS 3 IIJTUM TTOKa3HUKOM;
e MpaBWIa: JOJAaBaHHS, BiJHIMAHHS, MHO-
KEHHSI, IIJIEHHS Ipo0iB, MITHECEHHS APO-
Oy 110 CTeTeHs,
® YMOBY PIBHOCTI ApOOY HYJIIO;
® O3HAYCHHS: CTCNCHS 3 HYJIHOBUM ITOKa3-
HHMKOM; CTEIEHs 3 IIJIMM BIJI' €MHHUM IIO-
Ka3HUKOM
XapaKTepu3y€ BIACTHBOCTI  (DyHKIIIT
y="% 3a i rpacixom
O00IPYHTOBY€ BJIACTUBOCTI CTEMNEHs 13
LIJTAM [TOKa3HUKOM
poO3B’si3y€ BHIpaBH, 1IN0 Tmepeadaya-

I0Th: CKOPOYCHHS APOOiB; 3BeJCHHS IpOoO0iB
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K-1B

roa

3MicT HAaB4YaJIBHOI0 MaTepia-

Ly

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBI-

THbOI MIATOTOBKHU YYHSA

710 HOBOTO (CIIJILHOTO) 3HAMEHHHWKA; 3HAXO-
JOKEHHS CYMHM, PI3HUI, JT00YTKYy, YacTKU
Ipo0iB; TOTOXHI TMEPETBOPEHHS palliOHab-
HUX BUPAa3iB; PO3B’sI3yBaHHS PIBHSAHb 31 3MiH-
HOI0 B 3HAMEHHHUKY JApoOy; NEpPEeTBOPEHHS
CTENEHIB 3 IUIMM MOKAa3HUKOM; 3aIUC Yucia

B CTaHJApPTHOMY BHIJISAl; TOOYAOBY rpadika

dysxii y=¥

X

14

Tema 2. KBAJIPATHI
KOPEHI. JIMCHI YACJIA

Oynkuis y = X, i rpadik
1 BIACTUBOCTI

Apudmernunuii KBajapa-
THUWA KOpiHb. BnactuBocTti
apupmeTrnuaux (HOI'O) kBan-
paTHUX(HOTO) KOPEHIB (1)

Muosxunna. [TigMHOXHHA.
Yucnosl MHOXHHH. Partiona-
JbHI yucna. IppaiioHanbHI
yucha. JlificHl uyncia

dynkiisn y=+/x , ii rpadik

1 BJIACTUBOCTI

YyeHb/y4eHUIA:

HABOAMTH NMPHUKJIAAN: MHOXUHHU, TT1]IM-
HOKWHH, YUCJIIOBHX MHOXKHH; pPaIliOHAIBHHUX
qucen; ippalioHaIbHUX YUCENT

MOSICHIOE, 1[0 TaKe: MHOKHHA, I1IMHO-
KWHA, pallloHAJIbHE YHUCIO0; IppallioHaIbHE
YHCIIO; JINCHE YHCIIO0

(opmyso€: O3HAYCHHS apUPMETUUHO-
ro KBaJpaTHOTO KOPEHsI 3 YUCIIa; BIACTUBOCTI
apu(PpMETHIHOTO KBaIPATHOTO KOPECHSI

XapaKTepu3y€ BIACTUBOCTI (QYHKINN Y
= X%, y=+/x 3aix rpadikamu

PO3B’si3y€ BIPAaBH, 10 Nependaya-
0Th: 3aCTOCYBaHHS MOHATTS apU(PMETHIHOTO
KBaJIPATHOTO KOpEHS I OOYMCIICHHS 3Ha-
YeHb  BHUpA3iB,  CIPONICHHS  BHUPAa3iB,

pPO3B’s3yBaHHS PIBHSIHB, MOPIBHSAHHS 3HAYEHb

BUpa3iB; MEPETBOPEHHSI BHpPA3iB 13 3aCTOCY-
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K-1B

roa

3MicT HAaB4YaJIBHOI0 MaTepia-

Ly

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHOOCBI-

THbOI MIATOTOBKHU YYHSA

BaHHSM BHWHECCHHS MHOYKHUKA 3-TMJI 3HaKa
KOpPEHsI, BHECCHHSI MHOKHHKA ITiJT 3HAK KOpe-
Hsl, 3BUIBHEHHSI BiJl 1ppalliOHaJbHOCTI B 3HA-
MEHHHKY Apo0y; moOyaoBy rpadikiB (QpyHK-
mit y = X%, y=+XTa iX BHKOPHCTAHHS IS
3HAXOJ/KEHHs KBajpaTa 4yucia 1 apudMeTrd-
HOTO KBQJPATHOTO KOPEHS 3 YHCIA; aHawi3
CHIBBIJHOIIEHb M1 YHCIOBUMHU MHOKUHAMHU

Ta 1X €JIEMEHTAMU

18

Tema 3. KBAIPATHI
PIBHSAHHA

KBajpaTHnii TpU4ieH

KBanpaTHi piBHSIHHS

®opMysia KOpEHIB KBaJl-
paTHOTO PIBHSHHSA

Teopema Biera ta 006ep-
HEHA 0 HEl TeopeMa

KBagpatanit TPUUWIEH.

Po3knaganus KBaJpPaTHOT'O
TpUWICHAa HA JIIHIMHI MHOX-
HUKU
Po3B’si3yBaHHsl  piBHSIHb,
SIK1 3BOJISATHCS IO KBaJIPATHUX
KBaapatHe piBHAHHS SIK

MaT€MaTH4YHa MOJACIIb TCKCTO-

BO1 (TIpUKIIaIHOT) 3aa9l

YyeHb/y4eHUIA:

HABOJWTH MPHUKJIAIM KBAJPATHUX DPIB-
HSHb PI3HUX BUJIIB (ITOBHUX, HEMIOBHUX, 3BE-
JIEHUX ), KBQJAPATHUX TPUUJICHIB

dopmy.roe:

® O3HAYCHHS KBAJPATHOTO PIBHSIHHSA Ta
KBaJPAaTHOTO TPUYICHA; KOPEHs KBaJpaT-
HOTO TPUYJICHA;

e Teopemy Biera Ta oOepHeny 10 Hei Teo-
pemMy

3anucye Gopmyiy: KOPeHIB KBaJIpaTHO-
ro PIBHSHHS, PO3KJIaaHH KBaJAPAaTHOTO TPHU-
YJICHA Ha JIHIWHI MHOKHUKA

MOSICHIOE CIIOCOOM PO3B’s3yBaHHS He-
MOBHUX KBAJIPAaTHUX PIBHSHb

A0BOAUTH Teopemy Biera

poO3B’si3y€ BHIpaBH, 10 TNepeadava-
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K-1b |3MicT HaBYaIBLHOTO MaTepia-| Jlep:kaBHi BUMOI'M 10 PiBHS 3araJibHOOCBI-
roj ay THbOI MIATOTOBKHU YYHSA
I0Th: 3HAaXO/KCHHSI KOPEHIB KBaJpaTHUX Pi-
BHSIHb DI3HMX BHJIIB; 3aCTOCYBAHHS TE€OPEMU
Bieta 1 oOepHeHOi 10 HEl Teopemu; poO3KIIa-
JAHHS KBAJPaTHOrO TpU4JIeHa HA MHOXKHUKH;
3HAaXOJKEHHsI KOPEHIB PIBHSAHD, IO 3BOJSATH-
ci 10  KBaJApaTHUX;  CKJIAJaHHA 1
pO3B’sA3yBaHHS KBaJ[paTHUX DPIBHSAHb Ta PIB-
HSIHB, 1[0 3BOJSATHCS /10 HUX, SIK MaTeMaTH4Y-
HHMX MOJICJIEH TeKCTOBUX (MPUKJIAIHNX )3a1a4d
6 Tema 4. IIOBTOPEH-
HS I CUCTEMATU3ALIA
HABYAJIBHOI'O MATE-
PIAJTY
9-if kaac. AJITEBPA
(70 200. I cemecmp — 32 200, 2 200 Ha mudicoek,
1l cemecmp — 38 200, 2 200 na muoicoenn)
K-1b | 3MicT HaBYaIbHOTO MaTepi- [[[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-
roj any CBITHBOI MiATOTOBKYU Y4YHS
16 Tema 1. HEPIBHOCTI Y4yenb/yuyeHuusi:

Yucnosi HEPIBHOCTI.
OCHOBHI BJIACTUBOCTI YHCJIO-
BHUX HEPIBHOCTEH

HepiBHoCTI 31 3MIHHUMH.

JIiH1iH1 HEPIBHOCTI 3 OJIHIEIO

HABOJAUTh NPHUKJAIU: YHUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEW 31 3MIHHUMU;
JIHIAHUX HEPIBHOCTEW 3 OAHIEI 3MiH-
HOIO; TTOIBIHHUX HEPIBHOCTEH

MOSICHIOE

® [0 Take OO0 ’€IHaHHSA Ta Iiepepi3
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K-1b | 3MicT HaB4YaIbHOTO MaTepi- [/[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-

rox any CBIiTHBOI MIATOTOBKYU Y4YHA

3MIHHOIO MHOKUH;
OOG’enmHanHs Ta mepepi3| e 3micT mouatsh: @ > b; a < b, a > b,
MHOXHUH. UNCITOB1 MPOMIKKH a<b
PIBHOCHIIbHI HEPIBHOCTI 3aCTOCOBY€E 3a3HAYCHI MOHATTS IS
Cucremu JTiHIMHUX HEpi- JOBEICHHS HePiBHOCTEH
BHOCTEH 3 OJIHIEI0 3MIHHOIO dopmy.rtoe:
® BJIACTHUBOCTI YUCIIOBUX HEPIBHOCTEM;
BJIACTUBOCTI HEPIBHOCTEW 31 3MiH-
HOIO;
® O3HAYEHHS: PO3B’S3KYy JIHIWHOI He-
PIBHOCTI 3 OJHIEI0 3MIHHOIO; PIBHO-
CHWJIBHUX HEPIBHOCTEH
OOIPYHTOBY€ BIJIACTUBOCTI YHUCIIO-
BUX HEPIBHOCTEM
300paxye Ha KOOpJAMHATHINA THps-
Miii: 00’€qHAHHS Ta TIEpepi3 YUCIOBHX
MHOXHH; 33/1aHl HEPIBHOCTSIMU YMCIIOBI
MPOMIXKKH, BUKOHYE OOEpPHEHE 3aBIaHHS
3allUCYy€ PO3B’SI3KM HEPIBHOCTEU Ta
iX cucteM y BUTIIAAl 00’€THaHHS YHCIIO-
BUX IPOMIXKKIB a00 y BUTJISAL BIANOBIA-
HUX HEPIBHOCTEH
PO3B’sI3y€. JIHIMHI HEPIBHOCTI 3
OJHIEI0 3MIHHOIO; CHCTEMH IBOX JIIHIM-

HUX HEPIBHOCTEH 3 OJIHI€I0 3MIHHOIO

22 Tema 2. KBAJIPATH- Ydenb/y4yeHuus:
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K-1b | 3MicT HaB4YaIbHOTO MaTepi- [/[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-
rox any CBIiTHBOI MIATOTOBKYU Y4YHA
YHA ®YHKIIA HABOAWTH NPHUKJIAIM: KBaJApaTUy-
BiactuBocti yHKITIi HO1 (DyHKITIT
Hyni ¢pynKiii, npomMixku 00YHMCIII0€ 3HaUYCHHSI (QYHKIIII B TO-
3HAKOCTAJIOCTI, 3POCTAaHHS 1|4l
cnananHsa (QyHKIIi, HaiOIb- MOSICHIOE
i€ Ta HaWMEHIIE 3HAYEHHs| e mepeTBOpPeHHS rpadikiB  (QYHKILI:
byHKIii fX) > f(X) +a,f(X) —> (X +a), f(X)
[lepeTBopennst rpadikiB — kf (), T (x) — f(kx);
dyHKIit ® AJNTOpUTM MOOYM0BU rpadika KBaj-
KBajgparuuna —QyHKiis, parnyHoi GyHKIii
ii rpagik i BIACTUBOCTI xapakTepu3ye GyHKIi0 3a ii rpa-
KBajspatHa HEPIBHICTb. | hikom
Cucrema JBOX piBHSHb 3 PO3B’sI3y€ BHPaBH, L0 Iepeada-
JIBOMA 3MIHHUMH 4aTb: MOOYIOBY Tpadika KBaapaThd-
Cucrema BOX PIBHSHD 3|Hoi (yHKLi{; 100yn0By Trpadikis (yHK-
JIBOMa 3MIHHAMH SIK MaTe€Ma-| [1ijf i3 BUKOPHCTAHHAM 3a3HAYEHHUX Iepe-
TAYHA MOJENb (MPUKIAIHOT)| TBopeHs rpadikiB; po3B’si3yBaHHS KBajl-
TEKCTOBOT 3a/1a4i. paTHUX  HEpPIBHOCTEH;  3HAXOKEHHS
PO3B’SI3KIB CHCTEM JIBOX PIBHSIHB 3 JIBO-
Ma 3MIHHUMH, 3 SIKMX Xo4ya O OJHE Jpy-
rOro CTEneHs; APyroro CTENeHs 3 JABOMa
3MIHHUMU; CKJIAJaHHS 1 pO3B’SI3yBaHHS
CHUCTEM DIBHSHb 3 JBOMAa 3MIHHHUMHU SK
MaTEeMaTHYHUX MOJIENe TEKCTOBHX 3a-
nag
10 Tema 3. EJJEMEHTU YdeHb/yueHUIIs:
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K-

roa

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKYU Y4YHA

KOMBIHATOPUKHU, TE-
OPIi MMOBIPHOCTEM
TA CTATUCTUKH

OCHOBHI NpaBWJIa KOM-
O0inatopuku. Yactora ta iMoO-
BIPHICTh BUITQIKOBOT MO/IT

[TouatkoBi BIJIOMOCTI
npo cratuctuky. Cnocobu
MOJaHHS JaHUX Ta iX 00po0-

K

HABOJAUTH NMPUKJIAAU: BUIMAJIKOBUX
MOJIiM; MOJIaHHS CTATUCTUYHUX JaHUX Y
BUTJISAII TaOJHIlb, Jiarpam, rpadikis, 3a-
CTOCYBaHHsI PABUJI KOMOIHATOPUKHU

MOSICHIOE, 1110 TaKe: YaCTOTa BUIIA[I-
KOBOi TOJii, HMOBIPHICTb BHIQJIKOBOI
ol

PoO3B’sI3y€ 3ajaadi, 10 mepeadaya-
I0Tb:  BHKOPUCTAHHA  KOMOIHATOPHHUX
MpaBuj CyMH Ta TOOYTKY; 3HAXOJKEHHS
HMOBIPHOCTI BMIAJKOBOI MOJIl; oO4YMcC-
JICHHSI 4YaCTOTH BHIIAJKOBOI IOl IIO-

JaHHS CTAaTUCTHYHUX JaHUX Y BHIJISII

Ta0NHIIb, 1arpam, rpadikiB

12

Tema 4. YHUCJIOBI
HOCJIAOBHOCTI

YucnaoBl OOCIIJOBHOCTI.
ApudmMeTnyHa Ta TEOMETPHU-
YHa Mporpecii, iX BJIACTUBOC-
Ti. ®opmynu nN-ro wieHa
apu(METUYHOI Ta TeOMEeTpH-
gHOi Tmporpeciii. Dopmynu
CyMH TIepIIMX N-YICHIB apu-
(bMeTH4YHOI Ta reoMeTpUYHOT

nporpeciid. Heckinuenna re-

Yyenb/yueHuus:
HABOJAUTH TMPHUKJIAAH: YHUCIOBOI
MOCJIIIOBHOCTI; apu(PMETHYHOI Ta TeoMe-
TPUYHOI ITporpeciit

(hopmyJir0€ O3HAYCHHS 1 BIACTHBO-
CT1 apu(METUYHOI Ta FTEOMETPUYHOI TIPO-
rpeciii
3alUCYE I MOSICHIOE:
® Gopmynu: 3arajlbHOTO WiieHa apud-
METUYHOI Ta T€OMETPUYHOI MPOrpe-
Cili; CyMH IMepIIUX N 4YJIeHIB IHX

nporpeciid; CyMu HECKIHYEHHOT I'eo-
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K-

roa

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKYU Y4YHA

OMETpUYHa IMporpecis Ta ii
cymarnpu |(|<1

YucioBa MOCHIOBHICTD
SIK MaTeMaTHYHa MOJIeNIb pea-

JBHUX MPOIIECIB

MeTpH4HOI rporpecii pu | q | < 1;
e gracmueocmi apuPMETUYHOI Ta re-
OMETPHUYHOT MPOTPECiii
PO3B’si3y€ BIpaBH, IO HNependa-
YaTh: OOYHCIEHHS WICHIB MpOrpecii;
3aJlaHHs MPOTPECid 3a TaHUMHU iX YJIeHa-
MH a00 CHIBBIJHOIICHHSIMH MIXXK HHMH,
OOYHMCIICHHS CyM TIepIuX N YJIeHIB apHh-
dbMeTUYHOT ¥ TeoMEeTpUYHOI MPOrpeciii;
OOYHUCJIEHHS] CYMU HECKIHUEHHOI T€OMET-
pudHO1 niporpecii ipu | q | < 1; 3amuc me-
PIOAMYHOTO JECATKOBOIO Jpo0y Yy BH-
I/l 3BUYAHHOTO Jpo0y; BUKOPUCTAHHS
(bopMyI 3araJbHUX WIEHIB 1 CyM Mporpe-
Clii JUIA 3HAXO/DKEHHS HEBIJOMHX eJIeMe-

HTIB MpoTrpecii

10

Tema S. IIOBTOPEH-
HA I CUCTEMATHU3ALIA
HABYAJIBHOI'O MATE-
PIATTY

7-u kaac. TEOMETPIA

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

1l cemecmp — 38 200, 2 200 na mudicoenn)
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K-1b | 3MicT HaB4YaIbHOTO MaTepi- [/[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-
rox any CBIiTHBOI MIATOTOBKHU Y4YHA
8 Tema 1. EJEMEHTA- Y4deHb/yueHuIs:
PHI I'EOMETPUYHI HABOJAUTH NPHKJIAAU TE€OMETPUY-
®IT'YPU TA IX BJIAC- | Hux diryp, ykasaHux y 3MicTi
THUBOCTI MOSICHIOE, 110 TaKe: TOYKa, MpsMa,
HaJe)KaTH, JEKATH MIXK, BIIPI30K, MPO-
['eomerpuuni  ¢irypu. |MiHb, KyT, JOBXHHA BIJpi3Ka, TpaaycHa
Touka, npsiMa, BiApI30K, MpO-|Mipa KyTa, piBHI BIIPI3KH, PiBHI KyTH, O1-
MiHb, KYT Ta iX BJIACTHBOCTI.|CEKTpHUCa KyTa, BIACTaHb M1 TOUYKAMHU
BumiproBanHs BIJIpPI3KIB 1 Ky- (¢opmyJil0€  BIACTUBOCTI:  PO3Mi-
TiB. bicektpuca kyrta. Bijc-|IIeHHS TOYOK Ha MpsMii; BUMIpIOBaHHS
TaHb MK JBOMA TOYKAMH. Ta BIJIKJIAJJaHHS B1JIPI3KIB 1 KYTIB
kiaacuikye Kytu (rocTpi, MpsiMi,
Ty, PO3TOPHYTI)
BUMIPIOE Ta O00YMCJIIOE JOBXKUHY
BIJIpi3Ka, TPATyCHY MIpy KyTa, BUKOPHC-
TOBYIOYM BJIACTUBOCTI X BUMIPIOBAHHS
300paxy€ Ta 3HAXOAUTHL HAa Ma-
JIIOHKAX reoOMeTpuuHI PIrypu, BKa3aHl y
3MICTI
3aCTOCOBYE BHBUCHI O3HAYCHHS 1
BJIACTHBOCTI /10 PO3B’A3yBaHH 3a/1a4
16 Tema 2. B3AEMHE Y4yeHnb/yueHus:
18 |POSMIIIEHHSA IMPAMUX HABOJAMTH MNPHUKJIAAU TE€OMETPUY-
HA IIVIOIHUHI HUX (piryp, ykazaHux y 3micTi

CyMiXHI Ta BEpTUKAIbHI

IOSICHIOE.

® MO TaKe€ aKCiOMa, TCOpEMa, O3HaA-
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K-1B

roja

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKHU Y4YHA

KYTH, iX BJIaCTUBOCTI

[TapanenbHi Ta mNepreH-
OUKYJSpHI MpsMi, X BIIACTH-
BOCTI

[lepnengukynsap. Biac-
TaHb BIJ TOYKU JIO NPSAMOI.
Kyt mMix 1BOMa npsiMumu, 1110
[EPETUHAIOTHCS.

KyTu, yrBOpeHi npu rme-
pPETUHI JBOX MPSAMHX CIYHOIO.
O3Haku mnapaiesbHOCTI Mps-
KYTIB,

yYTBOPEHUX TMPHU TMEPETHUHI Ta-

MUX. BiaactuBocTi

PAICIbHUX IIPAMUX CIYHOIO

YeHHS, O3HaKa, HACNiJIOK, yMoBa i
BUMOTa TEOPEMH, IpsiMe 1 0OCpHEHE
TBEPJHKCHHS, TOBEJICHHS TEOPEMH;
® CyTb JIOBEJICHHS BiJl CyIIPOTUBHOIO
dpopmy.roe:
® O3HAYeHHsA: CYyMDIKHHUX 1 BEpPTHKAJb-
HUX KYTIB, MapajelibHUX 1 MepreH-
TUKYISPHUX TPSIMHX, TEPICHINKY-
Jsipa, BiJICTaH1 BIJl TOYKH J0 MPSIMOT;
® aKciomy NapalieIbHUX NPAMHUX;
® gracmugocmi: CyMIXKHUX 1 BEepTUKa-
JHHUX KYTIB; TapaJiebHUX 1 Meprie-
HIUKYJSIPHUX TPSIMUX, KYTiB, YTBO-
pEHUX TpU TMEPETHHI TMapalelbHUX
MPSIMUX CIYHOIO;
® 03HAKU TIAPAJTEIIBHOCTI IPSIMUX
BUMIpIO€ Ta O0YMCJIIOE BIJICTaHb
B1JI TOYKH JI0 TIPSIMOi
300paikye Ta 3HAXOAUThL HA Ma-
JIIOHKAX: TapaJieJibHl 1 nepreHIuKymIsp-
HI TpsAMi; NMEPHEHIUKYISP; KyTH, YTBO-
pEH1 IPU MEPETUHI JBOX MPSMHUX CIYHOIO
OOIPYHTOBY€ TMapajelbHICTh 1 TIEp-
MEHIUKYISIPHICTD MPSIMHX
JAOBOAUTH . BIIACTUBOCTI CYMDKHUX 1

BEPTUKAJIbHUX KYTIB; MapajebHUX Mpsi-
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K-1b | 3MicT HaB4YaIbHOTO MaTepi- [/[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-
rox any CBIiTHBOI MIATOTOBKHU Y4YHA
MUX; TEPHEHAUKYISIPHUX MPIMUX; O3HA-
KU MapajebHOCTI MPSIMUX
3aCTOCOBY€ BWBYCHI O3HAYEHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHs 3a]1a4
22 Tema 3. TPUKYTHH- Y4deHb/yueHuIs:
25 |KHW. O3HAKHM PIBHOCTI HABOJAUTH NPHUKJIAIAM TE€OMETPHUY-

TPUKYTHUKIB

TpukyTHHK 1 HOro ene-
meHTu. Bucora, GicekTpuca i
MeJliaHa TPUKYTHHUKA

Bunu tpukyTHuKiB. PiB-
HOOEIpEeHU TPUKYTHHK, HOTO
BJIACTUBOCTI Ta O3HAKU

HepiBHiCTh TpHUKyTHHKA.
CHiBBIAHOIICHHS! MIXK CTOPO-
HaMU 1 KyTaMU TPUKYTHUKA

CymMma KyTiB TPUKYTHHKA.
30BHIHINA KyT TpPUKYTHHKA
Ta MOro BIACTUBOCTI

PiBHICTP TEOMETPUYHMX
¢iryp. O3Haku piBHOCTI TpH-
KYTHUKIB

O3Haky PIBHOCTI MPSAMO-
KyTHUX TPUKYTHUKIB. Brac-

TUBOCTI MPSMOKYTHUX TPUKY-

HUX (ITyp, yKa3aHUX Y 3MICTI; pIBHHX
iryp
MOSICHIOE, 1110 TaKe PiBHI PIrypu
(popmy.roe:
® 03HaYeHHsA: 30BHIIIHBOIO KyTa TpPH-
KYTHUKA; PI3HUX BUAIB TPUKYTHHUKIB;
OICEKTpHUCH, BHCOTH, MEIiaHU TpPH-
KyTHHKA;
® gracmugocmi: PpiBHOOEIPEHOTO 1
IPSIMOKYTHOTO TPUKYTHHKIB;
® 03HAaKU: PIBHOCTI TPUKYTHHUKIB; piB-
HOOEIPEHOTO TPUKYTHHUKA
KJIACU(IKY€ TPUKYTHUKHU 32 CTOPO-
HaMH 1 3a KyTaMu
300paxy€e€ Ta 3HAXOAUTHL HAa Ma-
JIIOHKAX: PIBHOCTOPOHHI, PIBHOOEIpPEHI,
NPSIMOKYTH1 TPUKYTHUKHU Ta 1X €JI€MEHTH;
30BHIIIHIA KYT TPUKYTHHMKA; PiBHI TpH-
KyTHUKHU

OOIPYHTOBY€: HAJIEKHICTh TPUKYT-
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K-1B

roja

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKHU Y4YHA

THHUKIB

HUKa JI0 TIEBHOTO BHUJY; PIBHICTH TPHUKY-
THUKIB

AOBOJUTB. O3HAKU PIBHOCTI TPUKY-
THUKIB; O3HAKU PIBHOCTI Ta BJIACTHBOCTI
NPSIMOKYTHUX TPUKYTHUKIB; BIACTHUBOCTI
i O3HAKU PIBHOOEIPEHOI0 TPUKYTHHUKA;
BJIACTUBOCTI KYTIB TPUKYTHUKA; BJIACTH-
BICTb 30BHILIHBOIO KyTa TPUKYTHHKA

3aCTOCOBYE BHBUCHI O3HAYCHHS 1

BJIACTHBOCTI a0 pOSB,SISYBaHHSI 3aJad

18
13

Tema 4. KOJIO 1
KPVYI. IF'EOMETPUYHI
NOBYJI10BHA

Komno. Kpyr
JlotTmuna 10 koma, i
BJIACTUBICTH

Komo, onncane HaBKOJIO
TPUKYTHHUKA

Koo, Bnucane B Tpuky-
THHK.] eoMeTpudHEe MICIe TO-
4OK

3amaua Ha TMOOYIOBY Ta
il pO3B’sI3yBaHHS.

OcHOBHI 3amayl Ha IIO-

Oy/noBY:

Yyenb/yuyeHuns:
HABOAUTH NPHKJIAAU TEOMETPUU-
HUX QITYyp, YKa3aHUX Y 3MICTI
NMOSICHIOE, 110 TaKe: 3ajjaya Ha I10-
Oy/10BY; T€OMETPHUYHE MICII€ TOYOK
dpopmy.roe:
® O3HAueHHsA: KOJa, Kpyra, iX eJIeMeH-
TiB, JOTUYHOI JO KOJa, CEPEIUHHOTO
MepPIICHIUKYJIsSIpa 10 Biapi3Ka, KoJa,
OMKMCAHOTO HABKOJIO TPHUKYTHHUKA, 1
KOJia, BIUCAHOTO B TPUKYTHHK;
® gracmueocmi: CEPEeIWHHOIO Iepre-
HIUKYJSIpa 10 Bijpi3Ka, O1CEKTPUCH
KyTa, JOTHYHOI 0 KOJja, JiameTpa i
XOpAM KOja, CEPEeIMHHUX TMepIeH-

JTUKYJAPIB 7O CTOPIH TPUKYTHUKA,
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K-1b | 3MicT HaB4YaIbHOTO MaTepi- [/[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-
roj any CBIiTHBOI MIATOTOBKHU Y4YHA
e 1oOy70Ba TPUKYTHHKA 3a OiCEeKTpUC KYTiB TPUKYTHHKA, BIaC-
TPhOMa CTOPOHAMH; TUBOCTI JOTUYHOI JI0 KOJIa
e 1100y/0Ba KyTa, 10 JIOPiB- 300pa:ky€e Ta 3HAXOAUThL HA Ma-
HIOE JTAHOMY; JIIOHKAX: KOJIO Ta WOro eJIeMeHTH; TOTH-
e 1100yg0Ba GicexkTpucy ja-|9HY A0 KOJA; KOJO, BIMCAHE B TPUKYT-
HOTO KYTa; HUK; KOJIO, ONHUCAHE HABKOJO TPUKYTHH-
e IIOiJI JaHOTrO Bifpi3Ka Ha-|Ka
BITLL; Oyaye 3a JAONMOMOIO WHHUPKYJISA i
e 06YI0BA MPSAMOI, SIKa TIe- JIHIMKH: TPUKYTHHK 34 TPbOMa CTOpPO-
pPHEHIKYIApHa 10 namoi |HAMH; KYT, 1O JOPIBHIOE JJaHOMY; OiCeK-
npsmoi TPUCY KyTa; CEpellMHy BIIpi3Ka; MpsMY,
TeomeTpuuHe Micie To-| 1K@ ICPICHINKYIIIPHA 110 JTaHO1 MPAMOTL
oK OOIPYHTOBY€ TPABUIBHICTh BHKO-
HaHUX MOOYI0B JIJIs OCHOBHUX 3aja4
JTOBOJUTH
® gracmueocmi JOTUYHOI 40 KOJIa;
® meopemu TIPO ICHYBaHHS KOJja, BIU-
CaHOTO B TPUKYTHHK, 1 KOJIA, OTHCa-
HOT'O HaBKOJIO TPUKYTHUKA
3aCTOCOBY€ BHWBYCHI O3HAYEHHS 1
BJIACTUBOCTI A0 PO3B’sA3yBaHHS 3ajaady, y
T.4. HAa TOOYIOBY
6 Tema 5. IOBTOPEH-

HA I CUCTEMATHU3ALIIA
HABYAJIBHOI'O MATE-
PIAJTY
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8-i k1ac. TEOMETPIS

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

1l cemecmp — 38 200, 2 200 na mudicoenn)

K-1b | 3MicT HaB4YaIbHOTO MaTepi- [/[ep:kaBHI BUMOTH 10 PIBHS 3arajibHO0-
roja ajny CBITHBOI MIATOTOBKH Y4YHHA
22 Tema 1. HOTUPUKY- YdeHb/yueHuIs:

THUKU

YHOoTUPUKYTHUK, HOro
enemeHTH. CyMa KyTiB YOTH-
pukytHuka. [lapanenorpam,
HOro BJIACTHUBOCTI U O3HAKH.
[IpssMokyTHUK, pPOMO, KBaj-
pat Ta ix BmactuBOCTi. Tpa-
enis

Bnucani ta onucani 4o-
TUPUKYTHUKHA. Brumcani Ta
[IEHTPAJIbHI KyTH

Teopema ®@aneca. Cepe-
JTHS JIIHISE TPUKYTHUKA, 11 Blla-
CTHBOCTI

CepenHs JiHIS Tparerii,

11 BJIACTUBOCTI

HABOAWTH NPHKJIAAU TE€OMETPUY-
HUX QIryp, YKa3aHUX Yy 3MICTI
MOSICHIOE, 1110 TAaKe: YOTUPUKYTHHK;
ONMyKJIMA 1 HEOMYKJIMA YOTHPUKYTHHK;
€JIEMEHTH YOTUPHUKYTHHUKA
dopmy.roe:
® O3HAUeHHs 1 61ACMU8OCMi BKA3aHUX
y 3MICTI YOTUPHUKYTHHKIB; IIEHTpa-
JBHUX 1 BIMCAHUX KYTIB; BIIMCAHOTO
1 OTMIMCAHOTO YOTUPHUKYTHHKIB; CEpe-
JHBOI JIIHII TPUKYTHHUKA 1 Tparenuii;
® 03HaKu Tapajesnorpama; BIIUCAHOTO 1
OIMKCAaHOTO YOTUPUKYTHHUKIB;
o meopemy. daneca; nmpo cymy KyTiB
YOTUPUKYTHUKA
KJIacu(Pikye YOTUPUKYTHUKU
300paikye Ta 3HAXOAUThL HA Ma-
JIIOHKAX YOTUPUKYTHUKH PIZHHX BHU/IIB
Ta 1X €JIEMEHTH
OOIPYHTOBY€ HaJEXKHICTh UYOTHPH-

KyTHHKa JO IICBHOT'O BUAY

5-9 20123minu_ 2015 08 25 20 38 54 128




39

K-

roa

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKYU Y4YHA

JOBO/IUTH

® gracmugocmi U O3HAKU TIAPAJIEIIOT-
pama, BIACTHUBOCTI MPSIMOKYTHHUKA,
pomba, KBajpaTa, CEpeaHbOI JiHii
TPUKYTHHUKA 1 Tpameuii, BIUCAaHUX Ta
HEHTPAIbHUX KYTIB, BIIMCAHOTO Ta
OTHCAaHOTO YOTUPUKYTHHKIB;

e meopemy. daneca; nmpo cymy KyTiB
YOTUPUKYTHHUKA
3aCTOCOBY€ BHBUCHI O3HAYCHHS 1

BJIACTHBOCTI a0 pOSB,SISYBaHHSI 3aJgad

10

Tema 2. IIOAIBHICTD
TPUKYTHUKIB

VY3araipHeHa ~ Teopema
Qaneca

[ToaiOH1 TPUKYTHUKHU

O3Haku MoAIOHOCTI TPHU-
KYTHHUKIB

3acTocyBaHHS MOJIIOHO-

CT1 TPUKYTHHKIB

YdyeHnb/yyeHuus:
HABOAUTHh TNPHUKJIAAH TIOTIOHUX
TPUKYTHHKIB
NMOSICHIOE 3B 30K MIDX PIBHICTIO 1
noA10HICTIO TEOMETPUYHHX DIiryp
dopmy.roe:
® meopemy: PO MeJllaHU TPUKYTHHUKA,
PO BJIACTUBICTH OICEKTPUCU TPHUKY-
THUKA;
® 03HaueHHs OAIOHUX TPUKYTHHKIB,
® 03Haxu NMOAIOHOCTI TPUKYTHHKIB,
® y3acanvreny meopemy Daineca;
® gnacmugocmi CEpelHIX MPONOpIii-
HUX y IPSIMOKYTHOMY TPUKYTHHUKY

300pa:kye Ta 3HAXOAUThL Ha Ma-
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K-

roa

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKYU Y4YHA

JIIOHKAX MO10HI TPUKYTHUKH

OOIPYHTOBY€ TIOMIOHICTD TPHUKYT-
HUKIB

AOBOJAMTD. O3HAKH TI01I0HOCT1 TpH-
KYTHHUKIB; TEOPEMY TIPO CEPEIHI POIIOp-
1MHI BIJIPI3KK B MPSMOKYTHOMY TPUKYT-
HUKY

3aCTOCOBY€E BHBYCHI O3HAYCHHS W

BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7a4

14

Tema 3.
PO3B’SI3YBAHHSA IIPSI-
MOKYTHUX  TPHUKYT-
HUKIB

Cunyc, KOCHHYC, TaH-
I€HC TOCTPOro KyTa MpsSIMOKY-
THOTO TPUKYTHHUKA

Teopewma ITiaropa

[lepnenanKyIsip 1 OXHU-
JIa, 1X BJIACTHUBOCTI

CriBBIOHOIIEHHS  MIXK
CTOpOHaMH 1 KyTamMH MpsIMO-
KYTHOTO TPUKyTHHKA

3HAYEHHs CUHYCA, KOCHU-
HyCa, TAHT'€HCA JIESIKUX KYTIB

Po3B’s13yBaHHsA  mpsAMO-

Yyenb/yueHuus:

HABOAUTH MNPHUKJIAIA T€OMETPHUY-
HUX (Iiryp Ta CHIBBIAHOILIEHb, YKa3aHHUX
y 3MICTI1

NMOSICHIOE: 10 Take IOXWia Ta 11
IPOEKIis; 110 O3HAYaE «PO3B’s3aTU Ipsi-
MOKYTHHUUA TPUKYTHUK

(popmy.roe:

® gracmugocmi NEPIEHIUKYJIISAPA 1 MO-
XHJIO1;

® 0O3HAueHHs CHUHYCA, KOCHHYyCa, TaH-
reHca rocTporo KyTa IpsiMOKYTHOTO

TPUKYTHUKA,

o meopemy Ilidaropa;
® CnigGIOHOUIeHHsT MK CTOpOHaMH 1
KyTaMH MPSIMOKYTHOTO TPUKYTHHUKA

SHAX0IUTh HA MAJIIOHKaX CTOPOHHU
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K-

roa

3MicT HAB4aJIBHOI0 MaTepi-

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKYU Y4YHA

KyTHUX TPUKYTHHKIB

MPSIMOKYTHOTO TPUKYTHHUKA, BlJHOMIECHHS
SAKUX JIOPIBHIOE CHUHYCY, KOCUHYCY, TaH-
T'€HCY BKa3aHOTO TOCTPOTO KyTa
004YMCJII0€ 3HAUYCHHS CHHYCA, KOCH-
Hyca, TaHreHca 1 KyTiB 30°, 45°, 60°
aoBoauTHL TeopeMy Ilidaropa
PO3B’SI3y€ NPSMOKYTHI TPUKYTHUKU
3aCTOCOBY€E BHBYCHI O3HAYCHHS W

BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7a4

16

Tema 4. MHOI'OKY-
THUKHU. ILJIOIII MHO-
TIT'OKYTHUKIB

MHOroKyTHUK Ta MOTO
€JIEMEHTH

Onykni  Ta  Heomykii
MHOTOKYTHUKH

Cyma KyTiB OIYKJIOrO
MHOTOKYTHHKA

MHOroKyTHUK,  BIIMCa-
HUN Yy KOJIO, 1 MHOTOKYTHUK,
OIIMCaHUN HABKOJIO KOJIA

[ToHsATTS TUIONII MHOTO-
KyTHHKa. OCHOBHI BJIaCTUBO-
CT1 TIJIOIII MHOTOKYTHHKA

[Inomi mpsSIMOKYTHHKA,

Yyenb/yueHuus:
HABOJAUTH NPHUKJIAIAM TE€OMETPHUY-
HUX QIryp, YKa3aHUX Yy 3MICTI
MOSICHIOE, 1[0 TakKe: MHOTOKYTHUK
Ta HOTO €JIEMEHTH; OMYKIUHN 1 HEOMYKJIHM
MHOTOKYTHUKH; IIJIOCKUM MHOTOKYTHUK;
TJI0111a MHOTOKYTHHKA
(popmy.roe:
® O3HAYeHHA: JAlaroHajgl MHOTOKYTHU-
Ka; MHOTOKYTHHMKA, BIIMCAHOTO Yy KO-
710, MHOTOKYTHHKA, OINHUCAHOT0 Ha-
BKOJIO KOJIa;
® OCHOBHI &racmueocmi TUIONI MHO-
TOKYTHUKA,
® meopemy. PO CyMY KYyTiB OITYKJIOTO
MHOTOKYTHHUKA; MPO IUJIONLY MPSAMO-

KyTHUKa, Tapajenorpama, TPUKYT-
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K-1b | 3MicT HaBYaIBLHOT0 MaTepi-

roa

ary

Jlep:xaBHi BUMOI'H /10 PiBHA 3arajibHO0-

CBIiTHBOI MIATOTOBKYU Y4YHA

napanesjorpama, pomoa, Tpu-

KyTHUKA, Tpanerii

IUTOII TEOMETPUUHUX (Iryp, YKa3aHHux y

3MICTI
JIIOHKAaX: MHOTOKYTHHUK 1 HOTO eJIeMEH-
TH; MHOTOKYTHHWK, BIHCAaHUH y KOJO;

MHOTI'OKYTHHK, OIMCAaHUM HAaBKOJIO KOJja

BUKOPUCTOBYIOUHM BHBYEHI BJIACTHUBOCTI

Ta (hopMyIu

panenorpama; pom0a; TPUKYTHHUKA; Tpa-

nemii

BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7a4

HUKa, Tpamnerii

3alUCy€ Ta NOACHIOE (opmyan

300pa:ky€e Ta 3HAXOAUThL HA Ma-

004YMCJII0€ TUIOLII MHOTOKYTHHKIB,

AOBOJUTH TEOPEMY IPO IUIOULY: Ma-

3aCTOCOBYE BHBUYCHI O3HAYCHHS U

8 Tema 5. IIOBTOPEH-
HA I CUCTEMATHU3ALIA
HABYAJIBHOI'O MATE-

PIATTY

9-i1 kinac. TEOMETPISA

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

1l cemecmp — 38 200, 2 200 na mudicoenn)

K-1b roa3micT HAaBYaJIBLHOTO MaTEPi-

ary

JepkaBHi BUMOI'Y 10 PIBHA 3arajibHO0C-

BITHBOI MiITOTOBKYU YYHA

12

Tema 1. METOJ KO-

Y4yeHnb/yueHuus:
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

14

OPJIMHAT HA ILIO-
IMHI

CuHyC, KOCHHYC, TaH-
rerc kyTiB Bix 0° no 180°
ToToXHOCTI:
sin“o, + cos? a = 1;
sin (180° — o)) = sin a;
cos (180° — o) =—cos a;
sin (90° — o) = cos a;
cos (90° — a) = sin
Koopaunatu cepennnu
BiJIpi3Ka
Bigctanr MK gBOMa
TOYKaMH 13 3aJJaHUMH KOOP-
JTUHATAMU

PiBHsiHHA KOJIa 1 IpsIMOT

HABOJUTH MPUKJIAJAU CITiBBITHOIICHD,
YKa3aHUX Y 3MICTI
MOSICHIOE:
® 140 make: CUHYC, KOCUHYC, TAHTEHC KY-
TiB Bix 0° 1o 180°; piBHsHHS (irypu;
® K MOJICHA 3a0amu Ha KOOPJUHATHIN
IUTOLIUHI: TIPSIMY; KOJIO;
® cymb Memoody KOOpAWHAT Ta eTamu Ho-
r'0 3aCTOCYBaHHS
(¢opmyJsoe TeopemMH Ipo: BiJICTaHb
MDK JBOMa TOYKaMHU; KOOPJWHATH CEPEIH-
HU Bijpi3Ka
3aMKUCY€ TA MOACHIOE:
® OCHOBHI MOMOIICHOCMI I SIn o, COS O
1tg a;
® ¢opmynu KOOpAMHAT CEPEAUHH BIIPi3-
Ka, BIICTaHl MK JBOMa TOYKAMHU;
® DIGHAHHA KOJIA, IPAMO]
300paiKy€ Ta 3HAXOAUTH HA MAJIIOH-
KaxX reoMeTpuuny Qirypy (mpsimy, Koio) 3a
il pIBHSIHHSIM Yy 3a/1aHiil cUCTeM1 KOOpJUHAT
Oyaye cucteMy KOOpAUHAT Y TIEBHOMY
PO3MILIEHH] BITHOCHO 33/1aHOi (Pirypu
004YMCIIIOE:
® CHHYC, KOCUHYC, TaHI€HC KYTIB Bij 0°

1o 180°;
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

® KOOpAMHATU CEPEIUHU BIAPI3KA;
® BiJICTaHb Mk JBOMa TOUKaMH, 33JJaHUX
CBOIMHU KOOpPJIMHATAMHU
AOBOJAUTH TEOPEMY TIPO: BIACTAHb MiXK
JIBOMa TOYKaMH; KOOPJAUHATH CEPE/IUHU Bi-
Jpi3Ka; pIBHSAHHS KOJa
3aCTOCOBY€ BHUBYEHI (OpMYJIH U piB-

HSIHHA (PIryp 10 po3B’A3yBaHHs 3a/1a4

12
14

Tema 2.
PO3B’SI3YBAHHSI TPU-
KYTHUKIB

TeopemMu KoCHUHYCIB 1
CUHYCIB

Po3B’s13yBaHHA TpUKYT-
HUKIB

®opMynu s 3HAXO-

JOKEHHS TUTOII TPUKYTHHUKA

Yyenb/yueHuns:
MOSICHIOE

® 1110 O3HAYA€ «PO3B’SI3aTU TPUKYTHUKY;
® OCHOBHI QJITOPUTMH PO3B’SI3yBaHHS

TPUKYTHHUKIB

dhopmys1r0€e TECOpEeMy: KOCHHYCIB; CH-
HYCIB

3amucye Ta NOSICHIOE (hOPMYJIH IO
TpukyTHUKa (I'epoHa; 3a 1BOMa CTOpOHaMuU
1 KyTOM MiXX HUMH)

300paKy€ Ta 3HAXOAUTH HA MAJIIOH-
KaX €JIEMEHTU TPUKYTHUKA, HEOOXITHI IS
OO0YHCIIEHHS 10r0 HEBITOMHX €JIEMEHTIB

00YHUCII0E. JIOBKHUHM BIAPI3KIB Ta
rpagyCcHl MipH KyTiB Y TPUKYTHHUKAX; MJIOLI
TPUKYTHHKIB

JAOBOAUTH TEOPEMY: KOCUHYCIB; CHHY-

CiB




45 5-9 20123minu_ 2015_08_25 20 38 54 128

K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

PO3B’SI3y€ TPUKYTHUKH
3aCTOCOBY€E BUBYEHI (DOPMYIJIH i Blac-

THUBOCTI JI0 pO3B’sI3yBaHHS 3a7a4

Tema 3. IPABUJIBHI
MHOI'OKYTHHUKH. NO-
BKMHA KOJIA. INIOIIA
KPYT'A

[IpaBuIbHUN MHOTOKY-
THHUK, MOIO0 BUIU Ta BJIACTU-
BocTi. [IpaBuiibHMIT MHOTO-
KYTHHK, BIINCAHUM y KOJIO Ta
ONMCAHUM HABKOJIO KOJIA

Hopxuna xoma. Jlos-
YKAHA AYTU Koja

[Imoma xpyra Ta #Horo

qaCTHUH

Y4yenb/yueHunus:

HABOAMTH NPHUKJIAAN TEOMETPUIHHX
¢biryp, ykazaHux y 3MiCTI

NOSICHIOE, 1[0 Take: Ayra Koja; JOB-
JKMHA KOJIa, TUIOIA Kpyra; TMpaBUJIbHUM
MHOTOKYTHUK (TPUKYTHUK, YOTHPUKYTHUK,
HIECTUKYTHUK), BIIMCAHUM y KOJO Ta OIH-
CaHUU HaBKOJIO KOJIa
dpopmy.roe:
O3HAYeHHs. TIPAaBUIILHOTO MHOTOKYTHH-
Ka; KpyrOBOT'O CEKTOPa; CETMEHTA,
meopemy. TIPO BITHOIICHHS JOBXUHU
KoJa J0 HOro aiamerpa; Mpo IUIOILY
Kpyra
3aMuCy€ Ta NOSICHIOE GOPMYITY:
pajaiyca Kojia 3a CTOPOHOIO BITUCAHOTO
B HBOTO TPABHJIBHOTO MHOTOKYTHHKA
(TpUKYTHHKA, YOTUPUKYTHUKA, MICCTHU-
KYTHHUKQ);
pajiyca Koja 3a CTOPOHOI ONHCAHOTO
HABKOJIO HbOTO MPaBHJILHOT'O MHOTOKY-
THUKA (TPUKYTHUKA, UYOTUPHUKYTHHKA,

IIIECTUKYTHHUKA);
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

® JTOBXMHH KOJIA 1 TyTH KOJIa;

® IUJIOIII KpyTa, CEKTOpa, CETMEHTa
Oyaye NpaBWIbHUNA TPUKYTHUK, YOTH-

PUKYTHUK, MIECTUKYTHUK
004 HCITIOE!

® pajiyc Koja 3a CTOPOHOIO BIIUCAHOTO B
HBOTO TMPAaBWJIBHOTO MHOTOKYTHHKA
(TpUKYTHHKA, YOTUPUKYTHUKA, MICCTHU-
KYTHHKA) 1 HABMaKH;

® pajiyc Koja 3a CTOPOHOIO OMHCAHOTO
HABKOJIO HHOTO MPABHJILHOTO MHOTOKY-
THUKAa (TPUKYTHUKA, UYOTUPHUKYTHHKA,
[IECTUKYTHUKA) 1 HABIAKH;

® JIOBXKMHHM KOJIa 1 TyT'H KOJa,

® IJIOIII KpyTa, CEKTOpa 1 CEerMeHTa
A0BOAUTH HOPMYITY:

® pajiyca Koja 3a CTOPOHOIO BIUCAHOTO
B HBOTO TPABHJIBHOTO MHOTOKYTHHKA
(TpUKYTHHKA, YOTUPUKYTHUKA, MICCTHU-
KYTHUKA);

e pajiyca Koja 3a CTOPOHOIO OMHCAHOTO
HABKOJIO HHOTO MPABWJILHOTO MHOTOKY-
THUKAa (TPUKYTHHUKA, UYOTUPHKYTHHKA,
HIECTUKYTHUKA)
3aCTOCOBY€ BUBYCHI O3HA4YCHHS, (Hop-

MyJId ¥ BJIaCTUBOCTI J0 PO3B’SI3yBaHHs 3a-
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

Ja4

12

Tema 4. BEKTOPH
HA IIVIOIIUHI

Bextop. Moayns 1 Ha-
npsiM BeKTopa. PiBHICTH Bek-
topiB. KoopnuHatu BekTopa.
JlogaBaHHs 1 BiJHIMAHHS Be-
KTOpiB. MHOXEHHSI BEKTOpa
Ha uucno. KomiHeapHi Bek-
TOpHU

Ckanspuuii

T00yTOK

BEKTOPIB

Y4yenb/yueHuus:

HABOJAUTH NMPUKJIATU PIBHUX, TPOTH-
JICKHUX, KOJTIHEAPHUX BEKTOPIB
MOSICHIOE
Wo make. BEKTOP; MOAYJIb 1 HampsM
BEKTOpa; OJMHHUYHUN BEKTOP; HYJb-
BEKTOp; KOJIIHEapHI BEKTOpHU; MPOTH-
JIEKHI BEKTOpPH; KOOpIAMHATH BEKTOpA;
CyMma 1 pI3HMIIS BEKTOpPIB; JOOYTOK BEK-
TOpa Ha YUCIIO;
SIK 3a0amu BEKTOP;
SAK 8i0KIacmu BEKTOP BiJ 3aJaHOi TOY-
KU,
3a AKUMU NPABULAMU 3HAXOOSIMb: CYMY
BEKTOPIB; 100YyTOK BEKTOpA HA YMCIIO
(popmy.roe:
O3HAa4eHHs. PIBHUX BEKTOPIB; CKAJSP-
HOTO TOOYTKY BEKTOPIB;
eracmueocmi. NI HaJ BEKTOPAMH;

CKaJIIPHOTO MHOKEHHSI BEKTOPIB

300paxKye€ i 3HAXOAUTH HA MAJIIOH-
KaX: BEKTOp; BEKTOp, PIBHUI ab0 MpoTHIIE-
KHUW JTaHOMY, KOJIHEApHUH 13 JaHuM, y T.
4. 32 MOro KOOpJAUMHATaMH; BEKTOP, IO JO-

piBHIOE CyMi (pI3HHMIIl) BEKTOPIB, JOOYTKY
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

BEKTOpA Ha YHCIIO
004YMCIIIOE!
KOOpPAMHATA BEKTOpa, CyMH (Pi3HHIIL)
BEKTOPIB, JOOYTKY BEKTOpa Ha YUCIIO;
CKaJISIpHUN JOOYTOK BEKTOPIB;
JIOBXKMHY BEKTOPa, KyT MIXK JBOMA BEK-
TOpaMH
O0OTPYHTOBY€E PiBHICTh, KOJIIHEAPHICTb,
NEPHEHANKYJISPHICTh BEKTOPIB

3aCTOCOBY€ BUBUEHI O3HAYCHHS U BIla-

CTHBOCTI JI0 PO3B’A3yBaHHs 3a/1a4

10

Tema S. T'EOMET-
PUYHI IIEPETBOPEH-
HA

[lepemimenns (pyx) Ta
HOro BJIACTUBOCTI

Cumertpisi BIIHOCHO TO-
YKHA 1 MPsSMOi, MOBOPOT, Ma-
panenbHe epEeHEeCeHHs

PiBHicTh diryp

[lepeTBopennst  momio-
HOCTI Ta HOTO BJIACTUBOCTI
diryp.
[Tnomi noaioHux diryp

[Tomi0uHicTh

Y4yeHb/yyeHUs:
HABOJAUTH NMPUKJIAIN:
e (iryp Ta ix 00pa3iB NpyU reOMETPUUHUX
NEPETBOPEHHSAX, YKa3aHUX Y 3MICTI;
e (iryp, Kl MatOTh LIEHTP CUMETPIi, BICh
CUMETDIT;
® DPIBHUX 1 OJIOHUX QIryp
NMOSICHIOE, 1[0 Take: TMepeMilleHHs
(pyx); obpa3 ¢Qirypu npu reoMeTpuaHOMY
nepeminieHHi; ¢irypa, CUMETpUYHA JaHId
BIJIHOCHO TOYKHU (IIPSIMO1); CUMETPIs BIHO-
CHO TOYKH (MpsAMOi); MapajieibHE IepeHe-
CEHHSI; TTOBOPOT; PIBHICTH (Piryp; meperBo-
peHHs o110HOCTI; TOAIOHICTh PIryp
dbopmyaroe:

® 03HauenHsA. PIBHUX Qiryp; MomiOHUX
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

diryp;
® gracmugocmi: TICPEMIIICHHS; CUMETPIi
BITHOCHO TOYKH (TIpsIMOi); Tapaselib-
HOTO TEPEHECEHHS; MOBOPOTY; MEpPEeT-
BOPEHHS TO/II0HOCTI;
® meopemy PO BIIHOIICHHS TUIOII MO~
OHMX MHOTOKYTHHKIB
300paskye i 3HAXOAUTH Ha MaJIOHKaX
¢birypu, B sIKi epexoadarh laHi Girypu npu
PI3HHMX BHJIaX MEPEMIIIEHb Ta IEPETBOPEHHI
MMO10HOCTI
004YMCJII0€ TOBKUHU BIIPI3KIB Y MOJI-
OoHMX (irypax, rioni noaioHux Giryp
OOIPYHTOBY€. CHMETPHUYHICTh JIBOX
Gbiryp BiIHOCHO TOYKH (TPSMOi); HAIBHICTh
y (irypu uentpa (oci) cUMETpli; PIBHICTb
¢iryp 13 3aCTOCYBaHHSIM IEpPEMILIEHb; MO-
T1OHICTB (BIryp
JOBO/INTH
® gracmugocmi: CUMETpii BITHOCHO TOY-
ki (mpsiMo1); MapaneabHOTrO MepeHe-
CEHHSI; TTOBOPOTY; MEPETBOPEHHS MO~
OHOCTI;
® meopemy PO BIIHOIICHHS IUIONI MOJi-
OHUX TPUKYTHUKIB
3aCTOCOBY€ BUBUCHI O3HAYCHHS i BIla-

CTHBOCTI a0 pOSB,HSYBaHHH 3aa4

Tema 6. IOYATKOBI

Y4yenb/yyeHuUs:
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K-1b roga

3MicT HABYAJIBbHOTO MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

BIIOMOCTI 31 CTEPE-
OMETPII

B3aeMHe po3MillleHHS Y
IPOCTOP1 MPSIMUX, TUIOIIUH,
psAMOi Ta miommuu. [lepme-
HIUKYJISIP A0 IUIOUIUHU

['eomeTpuyHi TUIA: TIpH-
3Ma, mipamMijia, MWIHAP, KO-
Hyc, Kynsd. [Ipuxkiiaau posro-
prok. Ilmomii moBepxoHb Ta

00’€MH T€OMETPUYHUX T1JT

HABOJWTH MPHUKJAIH B3aEMHOTO PO3-
MIILIEHHS B MTPOCTOP1: TOYKHU 1 IPSIMOi; TOYU-
KA 1 IUTONIMHM, BOX NPSIMHUX; MPSMOi Ta
IUIONIMHU; JBOX IUIONIWH; TEOMETPUYHHX
T, YKa3aHUX y 3MICTI

MOSICHIOE:

® o maxe: TUIONIMHA, «HAJICKATH,

«WISKATH MDXK» Y MPOCTOP1; MpU3Ma, Ii-

pamiga, LWIHIP, KOHYC, Kyld Ta iX

€JIEMEHTH; TUIONIA TIOBEPXHI Ta 00’eM

MHOTOI'PaHHHUKA 1 T1J1a 00epTaHHS;

® K MOJCHA 3a0amu TUIOIUHY
dhopmyJoe o3nauenHs. TEPHEHAUKY-
Jsipa, TMPOBEEHOTO 3 TOYKH JI0 TIIOIIMHU;
BIJICTaH1 B1J{ TOYKH O IUIOIINHHI

3alUCY€ i MOSICHIE @hopmynu TUION]
MOBEPXOHb 1 00’€MIB 3a3HAUYECHHUX Yy TMPO-
rpaMi r€OMETPUYHUX T1JT

300paxye i 3HAXOAUTH HA MAJIOHKAX:
B3aEMHE PO3MIMICHHS TPSIMUX, IUIOIINH,
psAMOT 1 TUTONITUHU; MHOTOTPAHHUKH 1 Tijia
o0epTaHHs Ta iX €JIeMEHTH; PO3TOPTKH TPH-
3MH, MipaMiJid, HUIIHAPA, KOHyca

00YMCJIIOC. BIJICTaHb BIJ TOYKH O
IJIOIIMHM, TIJIOMII ITOBEPXOHBb Ta 00’ €MH Te-
OMETPUYHUX TiJ, YKA3aHUX Yy 3MICTi, y BHU-

najKax, He CKIAIHIIIMX 3a IpsMy MijcTa-

HOBKY JIaHUX Y hopMyIy
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K-1b roga

3MicT HAB4aJIBHOI0 MaTepi-

ay

Jlep:xaBHi BUMOI'M 10 PiBHS 3arajJibHO0C-

BiTHBHOI MiATOTOBKH y4YHA

3aCTOCOBY€E BUBUCHI O3HA4YeHHA 1 o-
pPMyJM [0 PO3B’SI3yBaHHA HAWUMPOCTIIINX

3agad

Tema 7. IIOBTO-
PEHHS I CUCTEMATU-
3AIIA HABYAJIBHOI'O
MATEPIAJIY
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