HABYAJIbHA ITPOTPAMA
3 MATEMATHUKU
(AJITEBPA I TIOYATKU AHAJII3Y TA TEOMETPIA)
i yaHiB 10-11 kaciB 3aranbHOOCBITHIX HABYAIBHUX 3aKJIa/IiB
PiBenb cranmapty



AJITEBPA TTIOYATKU AHAJII3Y 10-i1 kmac
(54 200. I cemecmp — 16 200, 1 200 na musricoens,
1l cemecmp — 38 200, 2 200 na muscoenw, Pezepe — 7 200un)

OuikyBaHi pe3y/ibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

Tema 1. ®YHKIII, IXHI BIACTUBOCTI TA IT'PA®IKH, 15roaun

Ydenb/yyeHuus:

KOPUCTYETHCA PI3HUMH CIIOCOOaMHU 3a1aHHs (DYHKITIN;
3HAXOAMTH 00J1acTh BU3HAUYEHHS (DYHKIIOHAIBHUX
3aJIeKHOCTEH; 3HaUeHHS (DYHKIIHM MpH 3aaHuX
3HAYCHHSX apTYMEHTY 1 3HAaYCHHS apryMeHTy, 32 KX
¢byHKIis HAa0yBae JaHOTO 3HAYCHHS,

BJIACTHBOCTI;

BCTAHOBJIIOE BIIACTUBOCTI (DYHKIIIH;

004YMCIII0€ TA MOPIBHIOE 3HAYECHHS BUPA3iB, K1 MICTATh
CTENeH1 3 palloHATLHUMU TTOKa3HUKAMU, KOPEHI;
PO3Mi3HA€E Ta cXeMaTH4YHO 300pa:Kye rpadiku
CTETNIeHEBUX (DYHKIIIN;

MO/IeJII0€ PEabH1 POLECH 32 I0TIOMOT 00 CTENEHEBUX
byHKIII.

Uwmcnosi ¢yHKIIT Ta IX BIaCTHBOCTI.
Crniocobu 3amanns ¢yskuii. [TapHi Ta
HemapHi QyHKIIi.

Kopinb n-ro crenens. Apudmernanuit
KOpiHBb N-TO CTEMEHS, HOro BIaCTUBOCTI.
Creninp 3 pamioHAILHUM ITOKa3HUKOM, Ta
HOTro BJIaCTUBOCTI

Crenenesi (pyHKII, iXHI BJIaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII 18 rogun

YdyeHb/yyeHuus:

BMi€ N1epeXoAUTH BiJl paJiaHHOI MIpH KyTa J0 TpagdyCHOI
1 HaBIIAKH,

BCTAHOBJIIOE BiAMMOBIIHICTS MK MIMCHUMH YHCIIaMH 1
TOYKaMH Ha OAMHUYHOMY KOJIi;

po3ni3Hac€ i cxemaTuuHo 0yaye rpadiku
TPUTOHOMETPUIHUX (PYHKITIH;

JTIOCTpY€E BIAaCTUBOCTI TPUTOHOMETPUYHUX (DYHKITIN 32
JIOTIOMOT'0F0 TpadikiB.;

NepeTBOPIOE HECKIIAHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€ TPUTOHOMETPHUYHI (PYHKIIT 70 ONTUCY
pealIbHUX MPOIIECiB;

PO3B’A3Y€ HAUTIPOCTII TPUTOHOMETPUYHI PiIBHIHHS.

CuHyc, KOCHUHYC, TAaHTE€HC, KyTa. Panianne
BHUMIPIOBaHHSI KYTIB.

TpuronomerpuyHi GyHKI[T YUCIOBOTO
apryMmeHnTy. OCHOBHI CITIBBIJTHOIIIEHHS M1
TPUTOHOMETPUIHUMH (QYHKIIISIMH OJTHOTO
aprymeHnty. ®opmyiu 3B€ICHHS.
[Tepiomnunicth QyHKIINA. BracTuBocTi Ta
rpadikv TPUTOHOMETPUYHUX (PYHKITIH.
®opmynu A0AaBaHHS IS
TPUTOHOMETPUYHHUX (DYHKIIIH Ta HACTIIKH 3
HUX.

HaiinpocTimri TpuroHoMeTpruyH1 PiBHSHHSL.

Tema 3. HOXITHA TA i 3BACTOCYBAHHS 14 romun

Y4yenb/yuenunus:

PO3yMi€ 3HaUEHHS OHATTS MOXIAHOI /I OMHCY
peaIbHUX MPOIIECIB, 30KpEMa MEXaHIYHOTO PyXY;
3HAXOMTh IIBUKICTh 3MiHU BEJIMYUHH B TOYII1; KyTOBUI
KOoeQIIIeHT 1 KyT HaXMIy TOTUYHOI 10 rpadika GyHKIIT B
JaHif ToYIl;

nudepennire QyHKIii, BAKOPUCTOBYIOYH TAOJIHULIIO
MOX1THKX 1 ITpaBujIa TU(EepeHIIIFOBaHHS;

3aCTOCOBYE€ TOX1/IHY ISl 3HAXO/KEHHS IPOMIKKIB
MOHOTOHHOCTI 1 €KCTpeMyMiB QyHKIIii, T0Oy10BU
rpadikis;

3HAXOMTH HaOLIbIIE 1 HAlTMEHIIIe 3HAYeHHS (PYHKIIIT,
PO3B’sI3y€ HECKIAIHI MPUKIIAIHI 3a7a4l Ha 3HAXOXKEHHS
HaOLIbIINX 1 HAMEHIINX 3HaYeHb PeaJbHUX BEJMUUH.

...... [V

IToximna QyHKIii, il reoMeTpuuHUN
(bI3UYHUI 3MICT.

[TpaBuna qudepeHIitoBaHHs.

Os3naka cranocTti GpyHkuii. JloctaTHi ymoBu
3pocTaHHs U crafiaHHs QyHKIT.
Excrpemymu ¢yHKITii.

3acTocyBaHHS MOX1IHOT 10 TOCI1KEHHS
dyHkiit Ta moOya0BH ixHiX rpadikis.
Haii0inbie 1 HaliMeHIe 3HaueHHs (QyHKIIT
Ha MPOMIXKKY.




AJITEBPA TTIOYATKHN AHAJII3Y 11 kmac
(54 200. I cemecmp — 16 200, 1 200 na musricoens,
1l cemecmp — 38 200, 2 200 na muscoenw, Pezepe — 18 200un)

OuikyBaHi pe3yJibTaTH HABYAJILHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

Tema 1. TIOKA3HUKOBA TA JIOTAPU®MIYHA ®YHKIII 16 rogun

Ydenb/yyeHuus:
po3mi3Hae i 6yaye rpadiku MOKa3HUKOBOI 1
norapuMidHOT QyHKITIH;

TIOCTPY€E BIACTUBOCTI MTOKa3HUKOBOT 1
norapuMivHOil QYHKITIH 3a TOOMOT 00 TpadiKis;
3aCTOCOBY€ TIOKa3HUKOBY Ta JIorapu(pMiuHy QyHKIIT
JI0 OTHCY PeaTbHUX TPOIIECIB;

PO3B’AI3y€ HANTIPOCTIII MOKa3HUKOBI Ta JorapumMidHi
PIBHSIHHSI 1 HEPIBHOCTI.

BrnactuBocti Ta rpadiku moxazHUKOBOT
GyHKIIT.

Jlorapudmu Ta ix BracTuBoCTi. BrmactuBocti
Ta rpadik JorapudmMidHOT QyHKIIII.
Haiinpocrimmi moka3HukoBi Ta jorapudMivHi
PIBHSIHHS 1 HEPIBHOCTI.

Tema 2. IHTET'PAJI TA HOT'O BACTOCYBAHHS 10 rogun

Ydenb/yyeHuus:

3HAXOAUTH MIEPBICHI 32 JIOMTOMOTOI0 TAOJIHII
MEPBICHUX Ta IX BIACTUBOCTEH;

BU/ILJIsSIE€ TIEPBICHY, IO 33JI0BOJILHSIE 3a/1aH1 MOYATKOBI
YMOBH;

00YMCIIIOE 1HTETrPa 3a IOTIOMOTr 00 TaOIHIl MEPBICHUX
Ta 1X BIACTUBOCTEH;

3HAXOAMThb IUIONI KPUBOJIHINHUX Tparneuiu.

IlepBicHa Ta ii BIaCTUBOCTI.

Busnauenuii iHTerpa, Horo reoMeTpUYHUN
3MICT.

OOGuwrceHHs IO TUNIOCKUX (Iryp.

Tema 3. EIEMEHTH KOMBIHATOPUKHA, TEOPII UMOBIPHOCTEM I MATEMATHYHOI

CTATHCTHUKMH 10 rogun

Yyenb/yuenunus:

PO3YMi€ 110 Take MepecTaHOBKU, PO3MILICHHS,
koMOiHairii (6e3 MOBTOPEHbB), KITAaCHYHE BU3HAYCHHS
MOHSATTS KMOBIPHOCTI, 1110 TaKe TeHEepaJIbHA
CYKYTHICTh Ta BUOIpKa, O3HAYEHHS CEPEAHBOTO
3HAYCHHS, MOJIU Ta MEiaHu BUOIPKU

004YMCJII0€ BITHOCHY YaCTOTY IMOJIi1; KUTbKICTh
MePECTaHOBOK, PO3MIIICHb, KOMOIHAI[IH; HMOBIPHICTh
MoAil, KOPUCTYIOUUCH 11 O3HAYCHHSIM 1
KOMOIHAaTOPHUMU CXEMaMHU;

MOSICHIOE 3MICT CEPE/IHIX MMOKAa3HUKIB Ta
XapaKTEPUCTHK BHOIPKH;

3HAXOAUTH YKCIIOBI XapaKTEPUCTUKUA BUOIPKH TaHUX.
3aCTOCOBY€ MMOBIPHICHI XapaKTEPUCTUKH
HABKOJIMIIHIX SIBUII JUTSI IPUAHSTTS PillIeHb

Enementn xom6inaTopuku. [lepecranoBkw,
po3MimieHHs, koMOiHaIii (0e3 MOBTOPEHB ).
Knacnune BU3HaYeHHSI HMOBIPHOCTI
BUIIAAKOBOI MOII.

BubipkoBi XapaKTepuCTUKH: PO3Max BUOIPKH,
Moa, MeJliaHa, cepeaHe 3HadeHHs. ['padiune
nojanHs iHdopmartii mpo BHOIpKY.




I'eomerpis. 10 xnac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoeHb,
1l cemecmp — 19 200, 1 200 na musncoenw, Pezepe — 7 200un)

OuikyBaHi pe3yJibTaTH HABYAJILHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOI'0 MaTepiaay

Tema 1. TAPAJIEJIBHICTD ITPAMUX I IVIOIIWUH Y ITPOCTOPI 17 ronun

Ydenb/yyeHuus:

HA3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;

PO3pi3Hsi€ 03HAUYBaHI Ta HE 03HAYYBaHI MMOHSATTS,
aKCIOMH Ta TEOPEMH;

(opmy0€ akcioMu cTepeoMeTpii Ta HACTIIKY 3 HUX;
3aCTOCOBY€ aKCIOMHU CTEPEOMETpii Ta HACTIAKH 3 HUX
JI0 PO3B’sI3aHHS HECKJIaIHUX 33/1a4;

KkJIacudikye 3a IEBHUMU O3HAKaAMH B3a€MHE
PO3MIIIEHHS NPAMUX, IPSIMUX 1 TUIOLIMH, TUIOIIKH Y
MPOCTOPi 32 KUTHKICTIO 1X CMUIBHUX TOYOK;
BCTAHOBJIIOE NTAPANIEIBHICTD MPSAMUX, IPSIMOI Ta
TUIOUIMHU, IBOX IUIOMINH;

3’5ICOBYE, 4H € /1Bl IPSIMI MUMOOIKHUMU;

300paxkae Girypu y mpocTopi;

3aCTOCOBY€ BITHOUICHHS MMApaJIEIbHOCTI MIXK MPIMUMU
1 IUIOIIMHAMH Y TIPOCTOP1 JI0 OMKCY BIAHOUIEHb MIXK
00’ €eKTaMH HaBKOJIMITHHOTO CBITY.

OCHOBHI OHSATTSI, aKCIOMH CTEPEOMETPIi Ta
HAWMPOCTINI HACIIJKY 3 HUX.

B3aemHe po3milIeHHs IPSAMUX Y TPOCTOPI.
[TapanenpHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300paxkeHHs Diryp y
crepeomerpii. [lapanenbHicTs psMoi Ta
riomuHy. [lapanenpHiCTh MIOMIKH.

Tema 2. HEPIIEHAUKYJIAPHICTD NTPAMUX I IIVIOIHUH Y ITPOCTOPI 17 roqun

YdyeHb/yyeHuus:

BCTAHOBJIIOE TA OOIPYHTOBYE TEPIICHINKYIISPHICTD
MPSIMUX, IPSIMOI Ta IJIOIIMHY, IBOX IJIOLIH;
(opmy1I0€ 03HAUEHHS KyTa MK IPSIMUMH, TIPSIMOIO
Ta IUIOUIMHOIO, TUIOIIMHAMHU; TEOPEMY MPO TPH
MEPIEeHIUKYIISIPU;

3aCTOCOBY€ BIIHOMICHHS M1 TIPSIMUMHU 1 TUTONTUHAMU
y TIPOCTOPI, BiACTaHI 1 KyTH Y IIPOCTOPI 10 OTHCY

00’ €KTiB HABKOJIMITHBOTO CBITY;

PO3B’sA3Y€ 3a/1a4i HA 3HAXOKCHHS BiJICTaHEH Ta KyTiB
B IIPOCTOPI, 30KpeMa MPAKTUYHOT'O MICTY.

[TeprieHIUKYJISPHICTH TIPSIMHEX.
[TepneHAUKYISIPHICTH TIPSIMOT 1 TUTOIIMHM.
Teopema npo Tpu NeprneHAUKYISPH.
[leprieH UKy IAPHICTH TUIOIIKH.
JIBorpanHmii KyT.

BumiproBanHs BiCTaHEH y MPOCTOPI: Bij
TOYKH JI0 TIOLIMHY, BiJ MPSIMOT J10
TUIONIMHM, MDXK TUIOIIMHAMU. BumiproBanHs
KYTIB Y TIPOCTOPi: MIXK IPIMUMHU, M1XK
MPSIMOIO 1 TJIOIIMHO0, MK TIJIOIUHAMH.

Tema 3. KOOPJAUHATH I BEKTOPH 10 rogun

Y4yenb/yuenunus:

KOPHCTYETHCSH aHAJIOTIEI0 MK BEKTOPaMH 1
KOOpJIMHATaMHU Ha IUIOIIMHI i y IPOCTOPI;
YCBiIOMJIIO€ BaXIIMBICTh BEKTOPHO-KOOPAUHATHOTO
METOJly B MaTeMaTuIli;

BHKOHYE oOrepallii HaJl BEKTOpPaMU;

3aCTOCOBY€ BEKTOPH I MOAETIOBAHHS 1 00YMCIICHHS
F€OMETPUYHUX 1 (QI3MYHUX BETUYMH;

3HAXOMThb BiJICTAHb MK JJBOMA TOUKAMH, KOOPJIUHATH
CepeHH BiApi3Ka, KOOPAUHATH TOYOK CUMETPHUYHUX
B1JIHOCHO TTOYATKy KOOPJWHAT Ta KOOPJMHATHUX
TUTONIHH;

BHKOPHCTOBYE KOOPJMHATH Y MIPOCTOPI IS
BHUMIPIOBaHHs B1JICTaHEH, KYTIB;

[TpsIMOKYTHI KOOPJMHATH B ITPOCTOPI.
Koopnunatu cepeaunu Binpizka. Bincranb
MIK JIBOMa TOYKAMH.

Bekropu y npoctopi. Onepartii Hax
BekTopamu. Dopmyiu 11t OOUMCIICHHS
JIOBXKUHH BEKTOPa, KyTa MK BEKTOPAMH,
BiJICTaHI MK IBOMa ToukaMu. CUMETpist
BiJTHOCHO TTOYATKy KOOPJIMHAT Ta
KOOPAMHATHUX TUIONIUH




I'eomerpis. 11 xnac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoeHb,
1l cemecmp — 19 200, 1 200 na muscoenw, Pezepe — 14 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AiSUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

Tema 1. MHOI'OI'PAHHUKMH 14 ronun

Ydenb/yyeHuus:

PO3Mi3HA€ OCHOBHI BHJIM MHOTOTPAHHUKIB Ta 1X
€JIEMEHTH;

300pasky€ OCHOBHI BUM MHOTOTPAaHHUKIB Ta 1X
€JIEMEHTH;

Mae ysBJIeHHS PO Mepepi3u MHOTOTpaHHUKA
IJIOLIMHOIO;

(opMmyJ110€ 03HAYEHHST BKA3aHUX Y 3MICTI
MHOTOTpaHHUKIB;

3anucye Gopmyu i OOUMCICHHS IOl O19HOT Ta
MTOBHOI MOBEPXOHb MPU3MHU Ta MipaMiIn

00YMCIII0€ BETMYNHN OCHOBHUX €JIEMEHTIB
MHOTOTpaHHUKIB;

3aCTOCOBY€ BUBUYEHI ()OPMYIIH 1 BIACTUBOCTI JI0
pO3B’sI3yBaHHs 3aja4, 30KpeMa MPUKIaJIHOTO 3MICTY.

MHororpaHHuk Ta oro eixeMeHnTd. Onmykii
MHororpanHuky. [Tpmsma. Ilpsima i
npaBuiIbHa npu3Mu. [lapanenemninesn.
[Tipamina. [TpaBwibHa mipamina. [lepepizu
MHOTOT'PaHHHKIB.

[Tnomii 6iyHOT Ta TOBHOT TOBEPXOHB
PU3MHU, MIpaMiIH.

Tema 2. TIJIA OGEPTAHHS 12 ronun

YdyeHb/yyeHuus:

004K CJII0€ BETMYMHU OCHOBHHX €JIEMEHTIB T1JT
obepTaHHs;

3aCTOCOBYE BJIACTUBOCTI TiJ1 OOEpPTaHHS 10
pO3B’sI3yBaHHsI 3a]1a4;

po3mi3Ha€e BUIM Tii 0OepTaHHS, IXHI €JIEMEHTH;
MHOTOTPaHHUKH 1 TiJIa 00epTaHHs y iX KOMOIHAIIISX B
00’€KTax HaBKOJHUITHBOTO CBITY.

[uningap, konyc, ix enementu. [lepepizu
LWITIH/Ipa 1 KOHyCa: OChOBI Mepepi3u
LWTIH/IpA 1 KOHYCa; Mepepi3u MIIIHAPA 1
KOHYycCa MJIOUIMHAMHU, NTapaJeIbHUMH OCHOBI.
Kyns 1 chepa. Tlepepi3 Kyl miIonmHorO.

Tema 3. O’EMMU TA IIVIOLII IIOBEPXOHb 'EOMETPUYHUX TIJI 11 rogun

Y4yenb/yuenunus:

3anucye GopMyIu Ui 00UHUCIICHHS 00’ €eMIB
napasiesnerinea, Ipu3MH, MipaMiiy, WIHApPa, KOHYca,
KyJIi, TUI01] O19HOT Ta TOBHOT MOBEPXOHB IMITIHJIPA,
KOHYyca, Tiomt chepu;

Mae€ ysiBJIeHHs 1po 00’ €M Tia Ta HOro OCHOBHI
BJIACTUBOCTI;

PO3B’s13y€ 3a7a4i Ha O0YHCTICHHS 00’ €MIB 1 O]
MMOBEPXOHb FT€OMETPUYHHUX T1JI, 30KpeMa MPHUKIaTHOTO
3MICTY.

[TonsTTs Ipo 06’eM Tis1a. OCHOBHI
BJIACTUBOCTI 00’ eMiB. OO’ e€MU MPU3MH,
napaJiesniernineia, mpamiau, UIHIpPa,
KOHYCa, KyJIi.

[Tnomi 6i9yHOT Ta MOBHOI MOBEPXOHb
nuIiHapa, konyca. [Tnoma chepu.




