Kpurepii oniHIOBaHHA PiBHA HABYAJIbHUX JOCATHEHb YYHIB 3

OpieHTOBHI BUMOTHU

MaTEMAaTHKH

OIIIHIOBAHHA BHM3HAYAIOTh 3arajbHl IMOXOAH 10

BU3HAYEHHSI PIBHS HABUAJIBHUX JIOCSITHEHb YUHIB 3 MATEMATUKH Ta BCTAHOBIIIOIOTh
BIIMOBIAHICTh MK BUMOTaMHU J0 3HaHb, YMIHb 1 HABUUYOK YYHIB Ta MOKa3HUKOM
OIIHKM B OaJiax BIAMOBIIHO /10 PiIBHIB HABUAJIBHUX JOCSATHEHb 3 MATEMATHUKHU.

[Ipu oiHIOBaHHI HABYAJIBLHUX JIOCATHEHb YUHIB BPaXOBYIOThCH:

- XapaKTEePUCTUKHU BIAMOBIAl YYHS: MPaBWIbHICTh, IOBHOTA, JOTIYHICTD,
OOTpYHTOBAHICTb, IUTICHICTD;

- SKICTh 3HAHb:

OCMUCJICHICTh, TJUOWHA, Yy3arajbHEHICTh, CHUCTEMHICTb,

THYYKICTb, II€BICTh, MIIIHICTH;

- CcTymiHb CcGOPMOBAHOCTI 3arajJibHOHaBYaJbHUX 1 TMPEAMETHUX YMiHb 1

HaBHYO0K;

- pIBEHb BOJIOJIHHS
CUHTE3yBaTH, TIOpPIBHIOBATH, abcTparyBaTH, Kiacu(ikyBaTu, y3arajibHIOBaTH,
pOOUTH BUCHOBKH TOIIIO;

pPO3YMOBHMH  OMEpalisMH: YMIHHS aHali3yBaTH,

- JIOCB1Jl TBOPYOI AiSUTbHOCTI (YMIHHS BUSBIISATH TPOOJIEMH Ta PO3B'SI3yBaTH iX,
dbopMyIIIOBATH TIMIOTE3M);

- CAMOCTIMHICTD OIIHHUX CY/’KEHb.

Takox ciijg ypaxoByBaTH, IO OIIHIOBAHHS SKOCTI MaTeMAaTHYHOI IiJATOTOBKHU

YUHIB 3IIIACHIOETHCS dYepe3 BH3HAUCHHS PIBEHS BOJOMIHHA TEOPETHYHUMHU
3HAaHHSIMHU, SKHA MOKHA BHUSBHTH B TIPOIECI yYCHOTO OINUTYBaHHS, Ta SIKOCTI
NPaKTUYHUX YMIHb 1 HaBHYOK, TOOTO 3/IaTHOCTI 3aCTOCOBYBAaTH BHBYCHHUU
Marepiaj Iij] 9ac po3B's3yBaHHs 3aJ1a4 1 BIIPaB.

Bumoru HaBYaJILHUX JOCSTHEHb y‘-IHiB 3 MaTeMaTHKH

PiBHI HAaBYAJILHHUX JOCATHEHDL

Bbaan

XapakTepucTHKA HABYAJIbHHUX JOCATHEHb YYHS (Y4eHMI)

IlouaTkoBuii

YdeHb: PO3Ii3HAE OJJMH 13 KUIBKOX 3alpOIOHOBAHUX MaTEMaTHYHHX
00'ekTiB  (CUMBOJIB, BHUpa3iB, TE€OMETpUYHHX (Iryp TOIIO),
BUIUTUBIIM HOTO Cepe/l 1HIINX; - YATAE 1 3aIUCY€E YUCIIA, IEPEITUCYE
MaHWi MaTeMaTU4yHHi BHpa3, (Gopmyry; - 300paxkae HaWMpOCTimIi
reoMeTpuyHi Qirypu (Majroe eckis).

YdeHb: BUKOHYE OJHOKPOKOBI Aii 3 uHcCIaMH, HaHNpOCTIIIMMHU
MaTeMaTUYHUMH BUpa3aMH; YII3HAE OKpeMi MaTeMaTU4Hi 00'€KTH 1
MOSICHIOE CBii BUOID.

VyeHb: cCIIBCTaBisA€ HaHI ab0 CJIOBECHO OIMCAaHI MareMaTH4Hi
00'€KTH 3a IX CYTTEBHMH BJIACTUBOCTSMH; 3a JOTIOMOTOIO BUUTEIS
PO3B'sI3y€ eleMEeHTapH1 BIIPaBH.

Cepenniii

Y4eHb: Bi)ITBOpIOG O3HA4YCHHA MaT€MaTUYHHUX IIOHATDH 1




(bopMyiTIOBaHHS TBEP/DKCHb;, HA3MBAa€ CJICMCHTH MAaTEMATUYHHUX|
00'exTiB; (OPMYIIIOE JNIesKi BIACTHBOCTI MaTeMaTHYHUX OO'€KTiB;
BHUKOHYE 32 3Pa3KOM 3aBJIaHHS 000B'S3KOBOTO PiBHSI.

YdeHb: UTFOCTpY€ O3HAYEHHS MaTeMaTHYHHUX TOHATH, (HOPMYITIOBaHb
TEOpeM 1 MpaBWJI BUKOHAHHS MAaTEMaTUYHUX [IH NpUKIaJaMu 13
NOSCHEHb  BYMTENS abo  MiApyYHUKA; pO3B'SI3ye  3aBAaHHS
0OOB'SI3KOBOTO  pIBHS 3a BIIOMHMH aJrOPUTMAaMU 3 YaCTKOBHM
MOSICHEHHSIM.

YdeHb: UTFOCTpY€ O3HAYEHHS MaTeMaTHYHHUX TOHATH, (HOPMYITIOBaHb
TEOpeM 1 TpaBUJl BUKOHAHHS MAaTeMaTUYHHMX /i BIACHUMU
PUKIIaJaMH; CaMOCTIHHO po3B's3ye 3aBJaHHS 00OB'SI3KOBOTO PiBHS 3
TOCTaTHIM MOSICHEHHSM; 3alIUCY€ MaTeMaTUYHUN BUpa3, GopMyily 34
CJIOBECHUM (DOPMYIIFOBAaHHSIM 1 HABMAKH.

JlocTaTHiii

Y4eHb: 3aCTOCOBYE O3HAYEHHS MAaTEeMaTHYHHX TIOHATh Ta iX
BJIACTUBOCTEN ISl PO3B'SA3aHHS 3aBJaHb B 3HAMOMHX CHUTYaIllsX;
3HA€ 3aJEKHOCTI MIDK e€JIeMEHTaMH MaTeMaTU4YHHX OO0'€KTiB;
CaMOCTIMHO BUIpaBJIsi€ BKa3zaHl HOMY IOMUJIKU; PO3B'sI3y€ 3aBJaHHS,
repeadaveHi MporpaMoro, 6e3 JOCTaTHIX MOSICHEHb.

Y4eHb: BOJOJIE BU3HAYEHUM IPOrPAMOI0 HABUAJIHHUM MaTepiajioM;
pO3B'si3y€ 3aBIaHHsA, TNependavyeHi MporpaMoro, 3 YaCcTKOBHM
MOSICHEHHSIM; YacTKOBO AapryMEHTy€ MaTeMaTH4HI MIPKyBaHHS U
pO3B'SA3yBaHHS 3aBIaHb.

YdeHb: - BUIBHO BOJIOZI€ BH3HAYCHHM MPOTPAMOI0 HaBYAIHHUM
MarepiajgoM; CaMOCTIHHO BUKOHYE 3aBIaHHS B 3HAHOMHUX CHUTYaIlisIX
3 JIOCTaTHIM TOSICHEHHSM; BUIPABJSIE JIOMYIIEHI MOMMIIKH;
MOBHICTIO apryMEHTye OOrpYHTYBaHHS MaTEMAaTHUYHUX TBEP/DKCHB;
PO3B'sI3y€ 3aBlIaHHSI 3 JJOCTATHIM TIOSICHCHHSIM.

Bucoxunii

10

3HaHHS, YMIHHS ¥ HaBUYKH YYHS TOBHICTIO BiJNOBIAalOTh BUMOTaAM
IporpaMu, 30KpeMa Y4YeHb: YCBIJOMIIIOE HOBI JII1  HBOTO
MaTeMaTH4Hi (akTu, ifei, yMie JOBOAUTH mepeadadeHi MporpamMmoro
MaTeMaTU4HI TBEPDKEHHS 3 JIOCTaTHIM OOTpPYHTYBaHHSM; IIiJ
KEPIBHHUIITBOM  YYHTENS 3HAXOIWTh JpKepena iH(opmamii T4
CaMOCTIHHO BHMKOPHCTOBYE iX; pO3B'S3y€ 3aBIaHHS 3 IIOBHUM
MOSICHEHHSIM 1 OOTPYHTYBaHHSIM.

11

Y4eHb: BITBHO 1 MPAaBUIBHO BHUCIOBJIIOE BIANOBIIHI MaTeMaTHYHI
MIpKyBaHHS, TEPEKOHINBO apryMEHTY€ iX; CaMOCTIMHO 3HAXOIWTh
kepena iHQopMallii Ta Mpaioe 3 HUMHU; BUKOPUCTOBYE HaOyTi
3HaHHS 1 BMIHHS B HE3HAallOMUX [JII HBOTO CHTYyaIlisiX; 3HAE
nependayeHi MporpaMor0 OCHOBHI METOJW PO3B'S3aHHS 3aBJAHHS 1
BMI€ iX 3aCTOCOBYBATH 3 HEOOXIJTHUM OOIpPYyHTYBaHHSIM.

12

YdeHb: BUSBIISIE BapiaTUBHICTh MUCJICHHS 1 palliOHABHICTh Y BUOOP1
croco0y po3B'sI3aHH MaTeMaTUYHOI MPOOJIEMH; yMi€ y3aralbHIOBATH
I cucremaruzyBaTH HaOyTi 3HAHHS; 3JaTHUN 10 DPO3B'A3yBaHHS
HECTaHJAPTHUX 3a/1a4 1 BIIPAB.




MATEMATHKA. Temu st noBTOpeHHs (criBOeciaa)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJBHOI AiAJILHOCTI YUHIB

3MiCT HABYAJIBHOI0 MaTepiaxy

1. JTACHI YMCJIA 1 111 3 HUMU

Y4eHb/y4eHU1Is:

HABOJAUTHh MNPHUKJIAAN: HATypaJIbHUX YHCEN,
IIKaJl; YUCIOBUX 1 OyKBEHUX BHUpa3iB, (HOpMYyII,
PIBHSIHB, TMPOCTHUX 1 CKJIAJECHUX YHCEN; MapHUX 1
HEMapHUX YKMCEJI, YUCEII, 10 IUIATHCS HAIlJI0 Ha

2,3,59,10;
3BUYANHUX 1 IECATKOBUX JIPOOiB;

IPOMOPLINHUX BETUYUH;

CKIHUYCHHMX Ta HECKIHYECHHUX TMepIOgUIHUX
JECATKOBUX JIPO0iB; B3aEMHO OOEPHEHUX YHCET,

JOJIATHUX Ta BIJI’€MHHUX YHUCEN, MPOTHICIKHUX
gucea; IIIMX Ta  pallioHAJbHUX  YHCE;
IppaIioHAIbHUX YHCET,

pO3yMi€, IO Take: MOAYJb YHCIA; MPOTHICKHI
qucIIa; il 9YUciia; paioHanbH1 YUCa;

po3pi3Hsie: mudpHu 1 yuciaa, MPOCTI 1 CKIaACHI
quclia; JUIBHUKK 1 KPaTHI HATypaJIbHOTO YHCIIA;
3BUYAMHI 1 JECSITKOBI JpoOW; TpaBWIbHI 1
HEeMpaBWIbHI JIpoOU; CKIHYEHHI Ta HECKIHUYEHHI
MepioinyHi  JECATKOBI  apobm; TpsMy Ta
o0epHEHY MPOTOPIIHHICT;

yuTa€ i 3aMUCY€E: HATYpaJdbHI YHCIAa B MeEXax
MUIBSIpAA; 3BUYalHI Ta AECATKOBI ApOoOH; MilaHi
Yyuciia; HECKIHYEHH] TIep10uyH1 Apo0u;

HatypanbHi yncna. Yucno Hyb.

[Mudpu. decstkoBuii 3amnuc
HaTypaJbHUX YHUCEI.

[TopiBHSIHHS HATYpaJIbHUX YUCE.

Apudmernyni aii 3 HaTypaTbHUMH
qHCIaMU Ta iX BIacTUBOCTi. KBampar i
Ky0 HaTypaJbHOTO YHCTIA.

JlimeHHs 3 OcTaveIo.

Yucnoni Bupasu. bykBeHi Bupasu ta
dbopmynu.

JlITbHUKY Ta KpaTHI HATYpaIbHOTO
YHCIIa.

O3Haku noAlabHOCTI Ha 2, 3, 5, 9, 10.

[IpocTi Ta ckiazeHi yuca.

Po3knaganHs yncen Ha MPOCTI




(dopmyiroe:  03HAUCHHS  TOHSATH:  JUIBHUK,
KpaTHe, TMpPOCTe YUCIO, CKJIaJEHE YHCIIO,
CIIUTbHUHM MIIBLHHUK, O3HAKW IOIUILHOCTI Ha 2, 3,

5, 9, 10; o3HaveHHs: MPaBWIBHOTO 1
HEMPaBWIBHOTO Apo0Yy; OCHOBHY BJIACTUBICTh
ApoOy;

B1JICOTKA; CEPEAHBOTO apu(PMETUIHOTO;

O3HAa4YCHHA HpOHOpLIﬁ; OCHOBHY BJIACTHUBICTH

POIOPIIIT;

BHKOPHUCTOBY€E: BJIACTUBOCTI apu(PMETUYHUX 1
3 HATypaJIbHUMH YUCIIaMU;

NMOSICHIOE MPaBMJIA: JOJaBaHHA, BIJHIMAHHS,
MHOXEHHS, JIJICHHS, TOPIBHSIHHS;, BUKOHAHHS
JIJIEHHS 3 0CTa4€rlo;

0 TaKe: paIlilOHAJIbHE YHCJIO; ippallioHaJIbHE
YHCII0; IHCHE YNCIIO;

PO3B’si3y€ BIPaBH, L0 Nepeadadyar0Thb: 3amuc
yucia y BUIVIAI CYMH PO3PSIHHUX JOJIaHKIB;
BUKOHAHHS YOTHPHOX apUPMETHYHHX i 3
HATypaTbHUMU YHCIIaMHU; i THECCHHSI
HATypaJlbHOTO 4YHCJIa 10 KBajapara Ta Kyo0a;
MOPIBHSAHHS HATypaJlbHUX 4YHUCEeN; MJUICHHA 3
ocTayero; OOYHMCIIEHHS 3HA4YeHb YHCIOBHUX 1
OyKBEHUX BUPA3iB,

BUKOPHMCTaHHS O3HAK MOJUJIBHOCTI YUCeN Ha 2, 3,
5, 9, 10; po3knamaHHsi HaTypajdbHUX 4YKCEN Ha
MPOCTI MHOXXHHUKH; 3HAaXOKCHHS  CHUIBHUX
IUIBHHUKIB IBOX YHCEN; HAWOIIBIIOTO CIIIBHOIO
nimpauka (HCJI) nBox dmcenm B MeXax CTa;
3HAXOJ[KEHHS HAaWMEHIIIOTO CITJIBHOTO KPaTHOTO
(HCK) nBox uucen B MeXax CTa;

MTOPiBHSHHS, IOJaBaHHS 1 BIIHIMAHHSA
3BUYAHUX Ipo0iB 3 OJIHAKOBUMU
3HaMEHHHUKAMU; MOPIBHSIHHS, OKpYTJICHHS,

JIOJaBaHHS, MHOKEHHS 1 IUICHHS JECSITKOBHUX
npoOiB; TEPETBOPEHHS MIIIAHOTO 4YHCIa Y

MHOXXHHKH.

HaiiO11p1uii cuuibHUN OUIBHUK.

Haiimenmie cniijibHE KpaTHe

3Buuaiini npodu. [IpaBuiabHI Ta
HEeNpaBWIbHI ApoOu. 3BUYaitH1 APoOH 1
JIJIEHHS HaTypaJdbHUX yucen. MimaHi
qHCla.

[TopiBHAHHS 3BUYAHUX APOOIB 3
OJIHAKOBHUMH 3HAMEHHUKAMHU.

JlomaBaHHS 1 BIIHIMAHHS 3BHYAHUX
Jpo0iB 3 OJHAKOBUMH 3HAMEHHUKAMU.

OcHOBHA BJIACTUBICTH JIPO0Y.
CkopouenHs npo0y. Haiimenmmii
CIIJIbHUM 3HAMEHHUK JIpo0iB. 3BEACHHS
Jpo0iB JI0 CITUIBHOTO 3HAMEHHUKA.
[TopiBHsHHS 1pOOIB.

Apudmernyni aii 31 3BUMaAHUMUA
npobamu.

3HaXO0/KEHHS Ipo0y BiJ YKcia 1 Yrcia
3a fioro apodom.

[lepeTBOpeHHS 3BUYAHUX IPOOIB Y
JIECSATKOBI.

JlecsaTkoBuit 1pi0. 3anuc AECATKOBUX
npo0iB. [lopiBHSHHS 1€CATKOBUX
npo0iB. OKPYTJIEHHS IECATKOBUX




HEIPaBWIBHUI npi0; MIEPETBOPEHHS
HEMpaBWJIBHOTO JApo0y B MillaHe YHCI0o ado
HaTypaJibHE YKCIIO; 3HAXOJKEHHSI BIJICOTKA Bij
ypciaa Ta  YHCIAa  3a  HMOro  BIJCOTKOM;
3HAXO/JKEHHA  CEPEeIHbOro  apu(pMEeTHUYHOTO
KUIBKOX YHCeJI, CEPEeIHbOI0 3HAYECHHS BEJINYUHU;

CKOpDOUEHHsSI Jpo0iB; 3BEIEHHs JpoOIB 10
CHOUIBHOIO 3HAMEHHHKA; TMOPIBHSAHHA JApOOIB;
JIOJIaBaHHs, BIJHIMAHHS, MHOKEHHS 1 JIJICHHS
3BUYAHUX Jpo0iB; 3amucC 3BUYAWHOTO APOOYy Yy
BUTJISIZII  JICCATKOBOTO  JIpo0y; 3HAXOJKEHHS
poOy BiJl YUCia Ta YKCIIa 3a HOTO JpoOoM;

3HAXO/UKCHHS BIJHOUICHHS YHCEN 1 BEJIWYHH,
BUKOPHCTAHHS Macmraoy; 3HAXOKCHHS
HEBIJJOMOT0 4JIEHA IMPOTOPIIii; 3aMUC BIICOTKIB Y
BUTJISII 3BUMANHOTO 1 IECITKOBOTO IPO0iB;

3HAXO/DKCHHS  MOJYJIS  YHCJa, TOPIBHSHHSA
pallioHaJbHUX YHCEI, JO0JaBaHHS, BIJHIMAHHSA,
MHOXEHHSI 1 JIUJIGHHS pallioHaJbHUX YHCET,
OOYHMCIICHHSI 3HAYCHb YHCJIOBHX BHpa3iB, IO
MICTSTH JOAATHI ¥ BiJ €MHI YUCIIa;

PO3B’sI3y€: OCHOBHI 3a/a4l Ha BIJCOTKH; 3ajadi
Ha TIPOIMOPIIIAHI BEIMYMHU 1 TIPOIOPIIHHHIMA
IIO1JT;

PIBHSHHS Ha  OCHOBI  3aJIE)KHOCTEH  MIX
KOMITOHCHTaMHU Ta PE3yJIbTATOM apu(METHUIHUX
TiiA; TEKCTOBI 3a/1a4i, 30KpeMa KOMOIHATOPHI;

poOiB.

Apudmernyni aii 3 AECATKOBUMU
npobam HeckiHueHHI nepioanyH1
NecATKOBI podu. [lecaTkoBi
HAOJIMKEHHS 3BUYaitHOro 1po0y u.

Bincorkwn.

Cepenue apudmernyne. Cepenne
3HAYCHHS BEJTMYUHU

Bignomenns. [Ipomnopitis. OcHoBHA
BJIACTUBICTH Nponopirii. [Tpsma ta

oOepHEeHa MPOMOoPIIiiiHA 3aJICKHICTb.
[Toxin yncna y JaHOMY BiJHOIICHHI.

Macura0.

BigcoTkoBe BiIHOIIEHHS IBOX YHCE.
BizncoTkoBi po3paxyHKH

JlogaTHi Ta BiJ €MHI YHCIa, YUCIIO0
HYJIb.

[IpotunexHni uncina. Moayns yncna.
i1 unca. PamioHansHI Yncia.
[lopiBHAHHS pallOHATBHUX YUCEN.

ApudmeTrnyni aii 3 parioHAIbHUMU




quCJIaMHU.

BrnactuBocTi 1ogaBaHHSA 1 MHOKEHHS
palioHaIbHUX YHCE.

ApudMeTnyHuil KBaipaTHUN KOPIHb.
BnactuBocTi apumMeTHIHOrO
KBaJIpaTHOTO KOPEHS.

IppanionanbHi yncna. JiiicHi yncna.

2. BUPA3M TA IX IEPETBOPEHHS

Y4eHb/y4eHu1Is:

HABOJAWTH MNPHKJIAAU: YHUCIOBUX BUPA3iB;
BHpPAa3iB 31 3MIHHUMHU;, OJTHOWICHIB; MHOTOYJICHIB

pallioHaJILHOTO BUPA3y;pallioHaILHOTO IPO0yY
MOSICHIOE:

SIK 3HAWTH 4YHCIIOBE 3HAYCHHS BHpa3zy 3i
3MIHHUMH TIPH 3aJJaHUX 3HAYCHHSAX 3MIHHUX;

‘0 Take: TOTOXKHI  BHPa3d, TOTOXKHE
IIEPETBOPEHHS BHpa3y, OJHOYJIEH
CTaHJAPTHOTO BUTJISTY, KOS(DIIIEHT;

dpopmy.roe:

*O3HAYCHHS: OJHOYJICHA, MHOTOYJIEHA,
MOMIOHMX 4YJICHIB MHOTOWIEHA, CTEICHS
MHOTOYJICHA;

‘IIpaBujIa; MHOKCHHA OJHOYJICHA 1 MHOI'O4JICHA,
MHOXXCHHA JBOX MHOFO‘—IJ’ICHiB;

*‘OCHOBHY BJIACTUBICTH APOOY;

‘TIpaBUJIA: JIOJIaBaHHS, BIJIHIMAHHS, MHOXEHHS,
JJIeHHS Apo0iB,

*YMOBY PIBHOCTI ApOo0yY HYJIIO;

Bupasu 31 3minaumu. Lini panioHaibHi
BHpa3HU.

ToToxHicTh. TOTOXHI NTepEeTBOPEHHSI
BUPA3y.

Poskputts qyxok. [ToniOHi 1ogaHku Ta
1X 3BeJICHHA.

OpuowrieH. [limHECEeHHS OTHOYIEHIB 10
crerneHsi. MHOKEHHS OJHOYJICHIB.

MuorouwrieH. [ToniOHi wienu
MHOTOYJIEHA Ta 1X 3BEICHHA.

Creriep MHOTOYJIEHA.

JlogaBaHHs, BiJHIMAHHS 1 MHOXKCHHS
MHOTOYJICHIB.

dopMynu KBagpaTa ABOUICHA, PI3HUII




poO3B’si3y€  BIpPaBH, 10 MepeadavarTh:
PO3KPUTTSI Jy>KOK, 3BEICHHS MOI0HUX JTOTaHKIB;
OOYHUCIIEHHS 3HAa4Y€Hb BHpPaA3iB 31 3MIHHUMU;
3BE/ICHHS OJJHOYJIEHA J0 CTAaHAAPTHOI'O BUTIISAY;
MePETBOPEHHS T00YTKY OJIHOUJICHA 1
MHOTOWIEHa, CYMH, pI3HHI, MAO0O0YyTKYy JBOX
MHOTOWIEHIB Yy  MHOTOWIEH;  pO3KJIaJaHHs
MHOTO4JIEHA Ha MHOKHUKH CIIOCOOOM BUHECEHHS
CHUIBHOIO MHOXKHHMKA 3a JYXKH, CIIOCOOOM
rpynyBaHHs, 3a (opMyJaMH  CKOpPOUYEHOTO
MHOXEHHSI Ta 13 3aCTOCYBaHHSIM JEKUIBKOX
croco01iB; BUKOPHUCTAHHS 3a3HaYCHUX
NEPETBOPEHD Y MPOIEC] PO3B’SI3yYBaHHS PiBHSHb,
JTIOBEJICHHS TBEPI>KCHb

CKOpPOUYCHHS JIpo0iB; 3BEIECHHS JApPOOIB 10
CHITBHOTO 3HAMCHHHWKA; 3HAXOJKEHHS CYyMH,
pi3HHMI, AO0O0YTKY, YacTKH JpoO0iB; TOTOXKHI
NIEPETBOPEHHS pallioHAIbHUX BUPA3iB;

3aCTOCYBaHHS TIOHATTS apu(MEeTHIHOTO
KBaJpaTHOTO KOPEHS /il OOYHMCICHHS 3HAYCHb
BUpA3iB, CIPOIICHHS BHpa3iB, pPO3B’sI3yBaHHS
piBHSHB,  TIOPIBHSHHS  3HA4eHb  BUPa3iB;
NEPETBOPEHHSI  BHpa3iB 13  3aCTOCYBaHHSAM
BUHECCHHS MHOJXKHUKA 3-TiJ 3HaKa KOpeHS,
BHECCHHs] MHOXHHKA TiJ] 3HAK KOpEHS,
3BIJILHEHHSI BiJl ippaIlioHaJbHOCTI B 3HAMEHHHUKY
po0y; IepeTBOPEHHS ippallioHaJIbHUX BHPA3iB.

KBaJIpaTiB, CyMH 1 pi3HULI KyOiB.

Poskiiaganas MHOTOUYIEHIB HA
MHOXHHUKH.

PaitionansHi Bupasm.

Pamionansui 1po6u. OcHOBHA
BJIACTUBICTh PalllOHAJILHOTO JIpO0Y.

ApudmMeTnyHi Aii 3 paioHAIbHUMHU
npobamu.

IppamionanbHi BUpasu.

3.CTEINIHb 3 HATYPAJIBHUM I IIIVIUM ITIOKA3ZHUKOM

‘IO Take CTaHI[apTHI/Iﬁ BUIJIAA YHUCIIA,

dbopmyintoe:

HABOAMTH NMPUKJIAIU: CremniHb 3 HATYpaIbHUM MOKA3HUKOM.
, . BracTuBOCTI cTeTnIeHs 3 HATYypaTbHUM
CTETICHS 13 HATYPATLHUM 1 IIUTAM TOKAZHIKOM.
MTOKa3HUKOM;
Cremib 13 UM ITOKa3HUKOM Ta HOoro
MOSICHIOE:

BJIACTUBOCTI.

CraHIapTHUN BUTJISLI YUCIIA.




‘BIIACTHBOCTI CTENEHs 3 HaTypaJlbHUM
MOKa3HUKOM;

BJIACTUBOCTI CTEOEHS 3 LUIAM
IMOKa3HUKOM;

‘TpaBuja:, MiAHECEHHA Apoly 10
CTCTICHS;

‘O3HAUCHHS: CTENEHA 3 HYJIbOBUM
IIOKa3HUKOM; CTCIEeHS 3  IUIUM
B1Jl’€MHUM MOKa3HUKOM;

>

PO3B’si3y€ BIPpaBH, LI0
nepexdavaThb:

NEPETBOPEHHSI  CTEMEHIB 3  ILJIUM
MTOKa3HUKOM; 3ammc qucna B
CTaHJAPTHOMY BHUTJISII

4. ®YHKIIT

Y4yeHb/y4yeHus:

HABOJAUTH MPUKJIATU:
(GyHKIIIOHAIBHUX 3aJI€KHOCTEH;
TIHIMHUX (YHKIIIH;

KBaIPaTUYHOI (PYHKITIT;

00umcII0€ 3HaYeHHs QYHKIIT B TOYII

NMOSICHIOE, 1110 TaKe:apryMEHT; QYHKIIIS;
oOnacTh BU3HaueHHs (PyHKIIIT; 0071aCTh
3HaueHb QyHKIIT; Tpadik GyHKIIIT;

nepeTBOpeHH rpadikiB QyHKITIT:
fX)—=f(X)+a; f(X) =f (X+a); f(x) —
kf(x), f (X) — — f(x); asroput™ Mooy 0BH
rpadika KBaApaTU4HOI (PYHKIIIT;

OyHKITIOHAJIbHA 3aJICKHICTh MK BETUYHMHAMU
SIK MaTeMaTHYHA MOJICIIb PEaIbHUX MPOIIECIB.

®dynkiig. O6iacTh BU3HAYEHHS Ta 00J1aCTh
3HaueHb (QyHkiii. CriocoOu 3a1anHs QyHKIII.
I'padix dhynkii.

Jliniitna ¢yHkis i rpadik Ta BIaCTUBOCTI
Oyukis y = i rpadik i BIaCTHBOCTI,
®yukuis Y = X2, 1 rpadik i BIaCTUBOCTI.

dynkuis y = Vx, il rpadik i BIactuBocTi

KBanpatuuna dyHkIis, ii rpadik i




(opmyi110€ 03HaUYECHHS TTOHSTH:
¢yHkuis; rpadik QyHKIIl; diHITHA
(GyHKIIS; psiMa MPONOPLIHHICT;

HA3UBAa€ TA LIIOCTPYE HA MPUKJIaAaX
cnocoOu 3aJjaHHs (PYHKIIIT;

onucye noOya0By rpadika GyHKIIi,
30KpeMa JIHIHHOI Ta 11 OKpeMOro BULYy —
OpsIMOi MPONOPIIAHOCTI;

. k..
BJIACTUBOCTI PYHKIIT y = —3a ii
X

rpadikom;

XapaKTepu3ye: BIACTUBOCTI QyHKITIH
y=x2 y= Vx Ta KBaJApPaTUYHOI

3a ix rpadikamu;

poO3B’si3y€ BIIPABH, 11 ()]
nepeadavaOTh: 3HAXO/KEHHS 00J1acTi
BU3HAYCHHS  (PYHKIi, 3HAXOIKCHHS
3Ha4YeHHs (PyHKIIIT 32 JaHUM 3HAYCHHSIM
apryMeHTy; 1mo0yaoBy rpadika JiHIHHOI
dbyHKIl; 3HAXO/KEHHSA 3a Tpadikom
byHkIii 3HaYeHHS (QYHKIII 32 JaHUM
3HAYCHHSIM apryMEHTy 1 HaBIIaKH,
BU3HAYCHHS OKPEMHUX XapaKTEPUCTHUK
bynkmii 3a i rpadikom (momaTHi
3HAYCHHS, BiJI’€MHI 3HAYCHHS, HY1);

noOynoBy rpadika QyHKIT y = S;

noOyoBy rpadikiB QyHKIINA Yy = x°,

y = Vx;

noOy0By rpadika KBaApaTUIHOL
byHKIIT;

CKJIAIa€ Ta Po3B's3ye 3aaavi Ha:
npsMy  TPOMOPIIHHICTE Ha  OCHOBI
KUTTEBOTO JOCBIAY; MOOYAOBY rpadikiB
MpU MOJIEIIOBaHHI peajbHUX MPOIIECIB 3
BUKOPHUCTAHHSM JIIHIMHOT (QYHKIIIT TOIIO

BJIACTUBOCTI

BnactuBocti ¢pynkuii. Hyni ¢pyHkuii,
IPOMDKKH 3HAKOCTAJIO0CTI, 3pOCTaHHS 1
criajianHs GyHKIII1, HalOIbIe Ta HAWMEHIIIE
3HaYeHHs (QyHKIIII.

[TepeTBOpeHHs rpadikiB GyHKIIIMA.




5. PIBHSIHHS TA IX CAICTEMHU

Y4yeHb/y4eHu1s:

HABOJAUTHh TNPUKIAAU: DPIBHIHHI 3
OIHIEI0 Ta JBOMAa 3MIHHUMU, JIHIHHUX
PIBHSIHb 3 OJIHIEIO Ta JIBOMA 3MIHHUMU;
CUCTEMHU JBOX JIHIMHUX pIBHAHb 3
JIBOMa 3MIHHHMU,

KBaJIpaTHUX
TPUUICHIB;

PIBHSIHb,  KBaJpaTHUX

MMOACHIOE:

[0 TakKe CHUCTEMa [BOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMU;

CKUIBKM PO3B’S3KIB  MOXE MAaTH
CHUCTEMa JIBOX JIIHIMHUX PIBHSAHBL 3
JIBOMa 3MIHHUMH;

(¢opmysoe  o3HauUGHHS:  JIHIMHUX
PIBHSIHB 3 OJIHIEIO Ta JIBOMA 3MiHHUMHU;
PO3B’SI3Ky PIBHSHHS 3 JIBOMa 3MIHHUMU;
pPO3B’S3Ky CHCTEMH JBOX JIHIWHHX
PIBHSIHB 3 IBOMA 3MIHHUMH,

oyaye rpadiku JTiHIHHUX PIBHSIHB 13
JIBOMAa 3MIHHHUMH;

‘O3HAYCHHS KBAJIPATHOTO DPIBHSHHS Ta
KBQIpaTHOTO  TPUWICHA; KOPCHS
KBaIPATHOTO PiBHSHHS;

-TeopeMy Biera;

OMuUcye€ criocobu PO3B’sI3yBaHHS
CUCTEMHM JBOX JIHIMHHUX pIBHSAHb 3
JIBOMa 3MIHHHMHU;

3ammcye: dbopmyiy KOPEHIB
KBaJpaTHOTO  PIBHAHHSA,  QopMyy
PO3KJIaJIaHHS KBaAPATHOTO TPUUJIEHA Ha
JIHIMHI MHOKHHUKWU,

PiBusinHs. OCHOBHI BIaCTUBOCTI PIBHSHb.

JIiHiiiHe PIBHSAHHSA 3 OJHIEI0 3MIHHOIO.

JIiHiiiHe piBHSAHHSA 3 IBOMa 3MIHHUMU Ta HOro

rpadik.

Cucrema JABOX JIIHINHUX PIBHSHB 3 IBOMA
3MIHHUMU.

Po3B’si3yBaHHS cHCTEM JABOX JIIHIHHUX
PIBHSAHB 3 ABOMA 3MIHHUMH: TpadiyHUM
CII0cCO00M; CITIOCOOOM MiJICTAaHOBKH;
crtioco0OM JT0JaBaHHS.

JIiHiliHI pIBHAHHS Ta 1X CUCTEMU K
MaTeMaTU4IHI MOl TEKCTOBUX 3314

PamionanbH1 piBHSIHHS.

PiBHOCHIIBHI PIBHSHHS.

KBaapaTHi piBHSIHHS.

dopmyna KOpeHiB KBaAPATHOTO PIBHSHHS.

Teopema Biera.

KBagpatHuil TpuuieH.

Po3knamanHsa KBaapaTHOTO TpUUJICHA Ha
JIIHIAH] MHOKHUKH.




XapakTepu3y€ BUIIAIKU, KON CHUCTEMa
JBOX JIHIMHUX PIBHSAHbL 3 JIBOMa
3MIHHUMH Ma€ OJIMH PO3B’S30K; Mae
0e3114 po3B’s3KIB; HE MAa€ PO3B’A3KIB;

CKJIAJIA€: PIBHAHHS Ta CUCTEMU PIBHSHD
3a YMOBOIO TE€KCTOBOI 3aj1a4i;

KBaJlpaTHE pIBHAHHSA 332  yYMOBOIO
TEKCTOBOI 3aJ1a4i;

PO3B’sI3y€: JiHINAHI PIBHSAHHS 3 OJIHIEIO
3MIHHOIO 1 PIBHSIHHS, 1[0 3BOASTHCS J0
HHMX; TEKCTOBl 3aJadl 3a JOIOMOIOIO
JHIAHUX PIBHSAHb 3 OJHIEI0 3MIHHOIO;
CUCTEMHU JBOX JIHIMHUX pIBHAHb 3
JIBOMa 3MIHHMMH, BKa3aHUMHU Yy 3MICTi
crmocobamMu;  TEKCTOBI  3ajayl  3a
JIOIIOMOTOK0 CHCTEM OBOX JIHIHHUX
PIBHSIHB 3 IBOMa 3MIHHUMU

poO3B’si3y€ BIIPABH, 11 ()]
nepeadavyaTh: pO3B’sI3yBaHHS
pPIBHSHb 31 3MIHHOI B 3HAMCHHHKY

npo0y;

3HAaXO/UKCHHS  KOPEHIB  KBaJpaTHHUX
piBHSHB;, PO3KJIAJlaHHS  KBaJPaTHOTO
TpUWIeHAa Ha MHOXHHUKHU; 3HAXOKCHHS
KOPEHIB pIBHSIHB, IO 3BOASTHCS [0
KBaJI[paTHHX; CKJIaTaHHS 1
pPO3B’SI3yBaHHS KBAJAPAaTHUX PIBHSAHBb Ta
pPIBHSHB, IO 3BOJSATHCA JO HHX, SK
MaTeMaTUYHUX MOJENeH MPUKIATHUX
3amady,

3HAXO/KEHHS PO3B’A3KIB CHUCTEM JIBOX
PIBHSIHB 3 IBOMA 3MIHHHMH, 3 SKHX X04Ya
© oJHe pIBHAHHA JpPYroro CTENeHs;
CKJIQJIaHHA 1 PpO3B’sA3yBaHHSA CHCTEM
pIBHSHR 3 JBOMa 3MIHHUMH  SIK
MaTeMaTHYHUX MOJIeJICH IPHUKIIATHAX

Po3B’s13yBaHHs PiBHSAHD, SKI 3BOJSATHCS 110
KBaJIpaTHUX.

KBanpaTHe piBHSIHHS Ta PIBHSAHHS AK1
3BOJSATHCS 1O KBAJPATHUX, IK MaTeMaTH4HI
MOJIeJl MPUKIaJHUX 3a]1a4

Cucrema ABOX PIBHSHB 3 IBOMA 3MIHHUMH.

Cucrema ABOX PIBHSIHB 3 JBOMA 3MIHHUMH SIK
MaTeMaTHU4Ha MOJIEJIb MPUKIAIHOT 3aa4l




3ajgad.

6. HEPIBHOCTI

Y4eHb/y4eHU1Is:

HABOJUTH MPUKJIAAM: YHCITIOBUX HEPIBHOCTEH;
HEPIBHOCTEH 31 3SMIHHUMM; JIIHIAHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO; TOJIBIHHUX
HEPIBHOCTEH;

MOSICHIOE 1110 Take 00’ €/IHAHHS Ta EPETUH
YUCJIOBUX IPOMIXKKIB;

dbopmynnoe:

BJIACTHUBOCTIYHUCIOBUX HEPIBHOCTEH,
BJIACTHBOCT1 HEPIBHOCTEMW 31 3MIHHOIO;

-O3HAYEHHS: PO3B’S3KY JIIHINHOT HEPIBHOCTI 3
OJIHIEIO 3MIHHOI0, PIBHOCHIIBHUX
HEPIBHOCTEH;

OOIPYHTOBY€E BIIACTUBOCTI YUCIIOBUX
HEPIBHOCTEH;

300pasky€ Ha KOOPAMHATHINA MPAMIN:
00’€THaHHS Ta TIEPETHH YUCIIOBHX MPOMIXKKIB,
3a/1aH1 HEPIBHOCTSAMHM YHUCIIOBI IIPOMIXKKH;
BUKOHY€E OOEpHEHE 3aBJaHHS;

3alMCY€ PO3B’SI3KU HEPIBHOCTEH Ta IX CHCTEM y
BUTJISIII 00’ €THAHHS YUCIIOBUX MPOMIXKKIB 200
y BUTJIAJII BIITIOBITHUX HEPIBHOCTEH;

PO3B’s13y€: JiHIIHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO; CUCTEMHU JIIHIHHMUX HEPIBHOCTEH 3
OJIHICIO 3MIHHOIO

KBaJIpaTHI HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YUCIIOBUX HEPIBHOCTEM.

HepiBrocTi 31 3MiHHUMH. JIiH1IHI
HEPIBHOCTI 3 OJIHI€I0 3MIHHOIO.

UuclioB1 MPOMIXKKH.

PiBHOCMIIBHI HEPIBHOCTI.

Cuctemu JiHIHHUX HEPIBHOCTEH 3
OJIHIE€IO 3MIHHOIO

KBaapaTHa HEpIBHICTH

7. YU CJIOBI HOCJIIJOBHOCTI

YdyeHb/y4yeHUA:

HABOJUTH NMPHUKJIAAH: YUCIOBO1
MOCI1A0BHOCTI; apu(METUYHOI Ta

Yuci10B1 DOCIIIIOBHOCTI.




r€OMETPUYHOI POrPeCii;

(opmy.110€ 03HAUEHHS 1 BIIACTUBOCTI
apu(PMETUYHOI Ta TEOMETPUYHOI IPOTPeCii;

3alUCY€ i MOSACHIOE:

-¢oopmynu: N-rO 4jeHa apupMETUIHOI Ta
Tr€OMETPUYHOI MPOrpeciii, CyMH Mepux N
YJICHIB LIUX MPOTPECii;

-gnacmugocmi apu(HPMETUUHOT Ta
reOMETPUYHOI Mporpecii

poO3B’si3y€  BHNpaBH, 10 MNepeadavyaThb:
OOYHUCIIEHHSI ~ 4YJEHIB  Mporpecii;  3aJaHHs
nporpecii  3a JaHMMHM  iX WieHaMH abo
CIIIBBIJHOIICHHSIMM MDK HHMHU, OOYHMCIICHHS
CyM TMepuux N 4ieHiB apudMeTH4Hoi |
F€OMETPUYHOI  MpOTrpeciid;  BUKOPUCTAHHS
dbopMyI1 3araibHUX YICHIB 1 CyM Iporpeciit s

3HAXOJ[KEHHS HEBIJJOMUX €JIEMEHTIB Mporpecii

ApudmMernyHa Ta reoMeTpHYHa
nporpecii, ix BractuBocti. Dopmyinu n-
ro wieHa apu(pMeTHIHO1 Ta
F€OMETPUYHOI MPOrpeciil.

dopmyny CyMU NEPLIUX N YIEHIB
apuMETUYHOI Ta FTEOMETPUIHOT
nporpecii

8. OCHOBU KOMBIHATOPHUKH, TEOPIi HMOBIPHOCTEM TA CTATUCTUKH

Y4yeHb/y4eHuIs:

HABOAUTH MNPUKJIATU:
NOJaHHS CTAaTUCTUYHHX JaHUX Yy BHUIJIIL
TabnuIe, giarpaMm, rpadikiB, 3acTOCYBaHHS
paBu KOMOIHATOPUKHU

BUITQJKOBUX IIOMIIM,

MOSICHIOE, 1[0 TaKe: YaCTOTa BUIIAJIKOBOI MO,
HMOBIPHICTBH BHITaIKOBO1 TTOI1

3HAXOAMTh, BiIOUpPae i  BHOPAIKOBYE
iH(pOpMAIIiIO 3 TOCTYITHUX JKEPET

poO3B’si3y€ 3a7a4i, 110 MepeadavYalTh.

BUKOPHUCTaHHSI KOMOIHATOPHUX MPaBUJI CyMHU Ta

TOOYTKY; 3HAXOJKCHHS HWMOBIPHOCTI
BHIIQAKOBOI  MmOxii;  OOYHMCIEHHS  YacCTOTH
BHIIQAKOBOI IMOMii; MOJAaHHS CTATHCTUYHHUX

JAHUX Y BUTJISIA1 TaOaullb, Aiarpam, rpadikib

OcHOBHI MpaBuIa KOMOIHATOPUKH.

YacToTa Ta IMOBIPHICTH BUTIAIKOBOT
oii.

[TouaTkOB1 BiJOMOCTI PO CTATUCTHUKY.

CrniocoOu moaHHs JaHUX Ta iX 00poOKU

9. EJJEMEHTAPHI TEOMETPUYHI ®IT'YPU TA iX BJACTUBOCTI




Y4eHb/y4eHU1Is:

HABOIMTH NMPHUKJIAJAN FEOMETPUIHUX PIryp,
YKa3aHUX y 3MICTI;

NOSICHIOE, 1110 Take: TOYKa, MpsiMa, HaJeKaTu,
JIeKATU MDXK, BIIPI30K, IPOMIiHb, KYT, JOBKHHA
BIJIpi3Ka, rpajyCHa Mipa KyTa, pIBHI BIAPI3KH,
piBHI KyTH, OicekTpuca KyTa, BIICTaHb MIX
TOYKAMU;

(opmyiI0€: BIACTUBOCTI: PO3MIIICHHS TOYOK
HAa TpsAMIii; BUMIPIOBAHHS ¥  BIJKIIAJaHHS
BIJPI3KiB 1 KyTIB;

psiMmi,

Ty,

Kkiaacudikye (rocTpi,

PO3TOPHYTI);

KyTH

BUMIPIOE Ta O00YMCJIIOE: JOBXHHY BiApi3Ka,
rpagycHy Mipy KyTa, BHUKOPHUCTOBYIOUHU
BJIACTHBOCTI X BUMIPIOBAHHS;

300paxky€i  3HAXOAUTb Ha  MAJIOHKAX
reoMeTpHu4Hi GIrypu, BKa3aHi y 3MICTi

3aCTOCOBY€E BHBYEHI O3HAYECHHS 1 BJIACTUBOCTI
710 pO3B’sI3yBaHHS 3a1a4

['eomerpuuHi Qirypu.

Touka, npsiMa, BiJIpi30K, IPOMiHb, KYT.
Ix BmacTuBOCTI.

BumiproBaHHs BiJIpi3KiB 1 KYTIB.
bicekTpuca kyTta.

Biacranp MK I1BOMa TOYKaMH

10.B3AEMHE PO3MIIIHEHHSA NPAMUX HA IIVIOLIWHI

Y4yeHb/y4yeHus:

HABOJAUTH MPUKJIAAN TCOMETPUIHHX DPIryp,
yKa3aHUX y 3MiCTi

CHiBBiTHOCUTH 3 00'€KTaMU HaABKOJUIITHHOI
TIACHOCTI: CyMIXHI Ta BEpTHUKalIbHI KYyTH,
napayiesbHi Ta IePIeHIUKYISPHI TIPSIMi;

IOSICHIOE.

(10 TaKe TeOpeMa, O3HAYCHHS, O3HaKa, HACIIJIOK,
yMOBa 1 BUMOTa TeOpeMH, IpsiMe 1 oOepHeHe
TBEPJKCHHS, TOBEICHHS TCOPEMH;

'YTh JIOBEJICHHS B1JI CYyIIPOTUBHOTO;

dbopmyitroe:

CyMiXkHI Ta BEpTUKAIBbHI KyTH, 1X
BJIACTHUBOCTI.

[TapanenpHi Ta IEPHEHANKYISPHI TPSIMI,
iX BIACTHBOCTI.

[lepniernukynsp. Bincranp Bijl TOUYKH 10
npsimoi. Kyt Mixk 1BOMa IpsIMUMHU, 1110
MEPETHHAIOTHCS.

KyTtu, yTBOpeH1 Ipu NepeTHHI JBOX
npsMUX C1YHOI0. O3HAKM MapayieIbHOCTI
NPSIMHUX.




O3Ha4eHHs: CYMDKHMX 1 BEpPTHKaJIbHUX KYTIB,
napajieibHUX 1 NEPHEHAUKYIIPHUX MPAMHUX,
MEpHEeHIUKYJiApa, BIACTaHI BiA TOYKH JO
IIPSIMOT;

eracmueocmi.: CyMI>KHUX 1 BEpTUKAIbHUX KYTIB;

napajiebHuX 1 MEePHEeHIUKYISIPHUX MNPSIMUX,
KYTiB, YTBOPEHHUX IpPHU MEPETUHI NapasieIbHUX
MPsIMUX CIYHOIO;

O3HAKU HapaJICJIBHOCTi npsAMHuX

BUMIpPIOE Ta 00UYMCJIIOE BIJICTAHb BiJl TOYKH 0
IIPSIMOT;

300pasky€eTa 3HAXOAUTHL HAa MAJTIOHKaX:
napajgeiabHl W TepHeHAUKYJSpHI  IpsMi;
NEPIEHIUKYJIISP; KyTH, YTBOPEH1 MpU MEpPETUHI
JIBOX MPSIMUX CIYHOIO;

00I'PYHTOBYE napayesibHICTh 1
NEPIEHIUKYISPHICTh TPSIMUX;

JOBOINTD: BJIACTHBOCTI CYMIKHUX 1
BEPTHKAJIBHUX KYTiB; MapajebHUX IMPIMHUX;
NEPIICHIUKYISPHUX MPSIMHUX;

3aCTOCOBY€E BHBYEHI O3HAYCHHS 1 BJIACTUBOCTI
710 PO3B’A3yBaHHS 3aj]1a4

BnacTtuBOCTI KyTiB, yTBOPEHUX NpPU
MEePETUHI MapajeabHUX TPSIMUX CIYHOIO

11. TPUKYTHHUKHA

Y4yeHb/y4yeHulIs:

HABOJAMTH NPUKJIAAU: TEOMETPUIHHUX DIryp,
yKa3aHUX y 3MiCTi; piBHUX Diryp;

Mo110HUX TPUKYTHUKIB;

MOSICHIOE, 1110 Take piBHI Qirypu;

3B’SI30K MiX PIBHICTIO 1 IMOI0HICTIO
FEOMETPUYHUX (PITYp;

10 TaKe MOXMJIa Ta ii MPOEeKIis; 110 O3HaYa€e

TpukyTHUK 1 fioro exemeHTu. BucoTa,
OicexTprca 1 MeiaHa TPUKYTHUKA.

PiBHicTh TeoMeTpuuHuX Giryp. O3HAKH
PIBHOCTI TPUKYTHHKIB.

Buau TpuKyTHUKIB.

PiBHOOEApEeHMIT TPUKYTHUK, HOTO




«pO3B’S13aTU NPSIMOKYTHUNA TPUKY THUK;

110 O3HAYa€ «PO3B’sI3aTH TPUKYTHUKY;

hopmynnoe:

O3Ha4eHHs: 30BHIIIHBOTO KyTa TPUKYTHHKA;
pI3HUX  BUJAIB  TPUKYTHHKIB;  OICEKTpHUCH,
BHUCOTH, ME/IlaH! TPUKYTHUKA;

eracmusocmi: PIBHOOEAPEHOTO 1 MPSIMOKYTHOTO
TPUKYTHUKIB;

O3HaKU.: PIBHOCTI TPUKYTHUKIB, pIBHOOEPEHOIO
TPUKYTHUKA;

-meopemy: TPO MeAlaHU TPUKYTHUKA; PO
BJIACTUBICTb OICEKTPUCH TPUKYTHHKA;

-03Ha4eHHs IOJIIOHUX TPUKYTHUKIB;
-03HaKuy TMOJIOHOCTI TPUKYTHHUKIB;
-y3aeanvneny meopemy daneca;

gnacmugocmi NEPICHIUKYISpa 1 MOXUIIOL;

-03HaAYeHHs CHUHYCa, KOCHUHYCa, TaHTeHca
roCTpOro KyTa MPSIMOKYTHOTO
TPUKYTHUKA;

-meopemy Ilidaropa;

-CNiBBIOHOUIEHHsT MK CTOPOHAMH 1 KyTamu
MPSIMOKYTHOTO TPUKYTHHUKA;

TEOpeMY: KOCUHYCIB; CHHYCIB;

KJIacu(ikye TPUKYTHHKH 32 CTOPOHAMH 1 3a
KyTaMu;

300pa:xkKy€ Ta 3HAXOAUTh HAa MAJTKHKAX:
PIBHOCTOPOHHI, pIBHOOEApPEHi, TMPSIMOKYTHI
TPUKYTHUKHA Ta iX €JIEMEHTH; 30BHIIIHIA KyT
TPUKYTHHUKA; PIBHI TPUKYTHUKHU;

MoAI0H1 TPUKYTHUKHU;

CTOPOHU

MPSMOKYTHOTO TPUKYTHUKA,

BJIACTMBOCTI Ta O3HAKH.

HepiBHICTh TPUKYTHHUKA.

Cyma KyTiB TPUKYTHHKA.

30BHIIIHIA KYT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BnacTuBOCTI IPSIMOKY THHX
TPUKYTHUKIB

Teopema ®aneca. Cepenns miHis
TPUKYTHHKA, ii BIACTUBOCTI.

VY3aransHeHa Teopema Daneca.

[TomiOHI TPUKYTHUKHU.

O3Hak¥ MOIOHOCTI TPUKYTHHUKIB.

BnactuBicTh Memianu Ta OiCEKTpHUCH
TPUKYTHHKA

CuHyc, KOCUHYC, TAHT€HC TOCTPOTO
KyTa MPSIMOKYTHOTO TPUKYTHHUKA.

Teopewma Iliaropa.

[lepneHauKyIIsp 1 MOXuUia, X
BJIACTHUBOCTI.




BIJIHOIIIGHHSI ~ SKUX  JIOPIBHIOE  CHUHYCY,
KOCHHYCY, TAHT'€HCY BKa3aHOT'0 TOCTPOTO KyTa;

€JIEMEHTH  TPUKYTHUKA, HEOOX1aHl  JUIA
00YHCIICHHS 10T0 HEBIJOMMX CJIEMCHTIB;

00YMCJII0E 3HAYCHHS CHHYCa, KOCHHYCA,
TaHreHca Jjs Kyti 30°, 45°, 60°;

JOBXKMHHU HEBIJIOMUX CTOPIH Ta TpagyCHI Mipu
HEBIJOMUX  KYTIB  TPUKYTHUKa;  IJIOLII
TPUKYTHUKIB;

3aCTOCOBY€E BHUBYEHI (pOpMyJIM U BIIaCTUBOCTI
110 PO3B’A3yBaHHA 3a]1a4

OOIPYHTOBY€: HAJIEKHICTh TPUKYTHUKA O
NEBHOTO BUJLY; PIBHICTh TPUKYTHHUKIB;

OXi0HICTh TPUKYTHHUKIB,

JTOBOIUTH: BJIACTHUBOCTI i O3HAKH
PIBHOOEIPEHOTO  TPUKYTHUKA; BJIACTUBICTH
KyTiB TPUKYTHHUKA; BJIACTHUBICTh 30BHIIIHBHOTO
KyTa TPUKYTHHUKA;

teopemy Ilidaropa;

3alHUCy€Ta  MOSICHKE  GOpPMYJIM  TUIOINI
TpukyTHuKa (['epoHa; 3a JABOMa CTOPOHAMH i
KyTOM MK HUMH );

3aCTOCOBY€E BHBYCHI O3HAYCHHS 1 BJIACTHBOCTI
710 PO3B’SI3yBaHHS 33724 MPAKTUIHOTO 3MICTy

PO3B’SI3y€ MPSIMOKYTH1 TPUKYTHUKHU

3aCTOCOBY€E BUBUYCHI O3HAYCHHS W BIACTUBOCTI
10 PO3B’sI3yBaHHs 3ajad, 30Kpema
MPAKTUYHOTO 3MICTY

CriBBIJHOILIEHHS M1’k CTOPOHAMU 1
KyTaMU IPSIMOKYTHOT'O TPUKYTHHUKA.

3Ha4YEeHHS CHHYCAa, KOCUHYCA, TAHT€HCa
JESKUX KYTIB.

Po3B’a3yBaHHS IPSIMOKYTHHUX
TPUKYTHHKIB

TeopeMu KOCHHYCIB 1 CUHYCIB.

dopmynu ISl 3HAXOKEHHS TUIOMT
TPUKYTHHUKA

12. KOJIO 1

KPYTI

YdyeHb/yuyeHUA:

HABOJAUTH MNPHUKJIAAM TEOMETPUUHHUX DIryp,




YKa3aHUX y 3MICTI;

MOSICHIOE, 110 TaKe: Ayra KoJia; JOBXKHHA KOJa;
II0IIA KPYTa;

dhopmynnoe:

)3HAUeHHs: KOJa, Kpyra, iX €JIeMEHTIB; JOTUYHOI
70 KOJIa; CEpPeMHHOrO0 TMEepHeHIUKYJsIpa A0
BIJIPI3Ka; KoJIa, OIIKCaHOTO HaBKOJIO
TPUKYTHHUKA, 1 KOJIa, BIUCAHOTO B TPUKYTHHK;

1ACMUBOCMI: CEPENUHHOrO NEPIEHANKYIIApa A0

BIJpi3Ka; OICEKTPUCHU KyTa; JOTUYHOI JI0 KOJIa;
aiamMerpa 1 XOpAM — KOJIa;  CEPEeIMHHUX
NEPIEeHIUKYJSIPIB O CTOPIH  TPUKYTHHUKA;
OICEeKTPHUC KYTIB TPUKYTHHKA;

300paKy€Ta 3HAXOAUTh HA MAJTIOHKAX: KOJIO
Ta WOTro €JEeMEHTH; JOTUYHY J0 KOJa; KOJo,
BIIMCAaHE B TPUKYTHUK; KOJIO, OMIMCaHEe HABKOJIO
TPUKYTHUKA;

BHKOHY€ IIMPKYyJieM 1 JIHIAKOK 3agadi Ha
noOy/10By BKa3aHi y 3MICTI;

3aCTOCOBY€E BHBYEHI O3HAYECHHS 1 BJIACTHUBOCTI
hi (o) PO3B’sI3yBaHHS 3ajad, 30KpeMa
PAKTUYHOTO 3MICTY

Komo. Kpyr.

JloTyHa 10 KoJia Ta ii BIaCTUBICTb.

JloB:xxuHa koma. JloBKHHA TyTd KOJja.

[T;moma xpyra ta 10ro 4aCTUH

OcHoOBHI 3a71a41 Ha TTOOYIOBY:

- nmoOyJoBa TPUKYTHHKA 32 TPhOMa

CTOPOHAMHU;

- moOya0Ba KyTa, 10 IOPIBHIOE

JTAaHOMY;

- moOyaoBa OICEKTPUCH TAHOTO KYTa,
- TIOJLJ JAHOTO BiJIpi3Ka HABIIL;
- 1moOya0Ba NPSIMOT, MEPHEHANKYISIPHOT

10 J1aHOI.

KOJIO, OIIMCAaHC HABKOJIO TPUKYTHHUKA.

Koo, Briricane B TpUKYTHUK

13 . YHOTUPUKYTHHUKU

Y4yeHb/y4yeHulIs:

HABOAMTH MNPHUKJIAIM TEOMETPUUHUX QIryp,
yKa3aHUX y 3MICTi;

MOSICHIOE, IO TaKe: YOTUPUKYTHUK; OMYKIIUH 1
HEOITYKJIN I YOTUPUKYTHUK; €JIEMEHTH
YOTUPUKYTHUKA;

dbopmyitioe:

-03HAYEeHHs [ 611ACMU80CMI BKA3aHUX Y 3MICTI

YoTupukyTHUK, Koro eremeHTH. Cyma
KyTiB 4OTHpUKyTHHUKA. [lapanenorpam,
HOT0 BIIACTUBOCTI 1 O3HAKH.

[TpsMOKyTHHK, poMO, KBaJIpaT Ta ix
BIAcTUBOCTI. Tparrermis.

Bnucani ta ueHtpanbHi KyTu. Bnimcani
Ta OMUCAaHI YOTUPUKYTHUKHU.




YOTUPUKYTHUKIB; LEHTPAJIbHUX 1
BIIMUCAHUX KYTIB; BIHMCAHOTO 1 OMHCAHOIO
YOTUPUKYTHUKIB; cepeaHbOl JiHIT
TPUKYTHHKA 1 Tparenii,

‘03HaKuU  TapajejaorpaMa;  BIHCAHOTO 1
OMHUCAHOTO YOTUPUKYTHUKIB;

-meopemy:  @aneca; Npo CyMmMy KyTIB
YOTUPUKYTHUKA;

KJIacu(}iKy€ YOTUPUKY THUKH;

300pasky€Ta 3HAXOAMTHL Ha  MAJTIOHKAX
YOTUPUKYTHUKH PI3HUX BUJIIB Ta iX €JIEMEHTH;

OOIPYHTOBY€ HANICKHICTh YOTUPUKYTHUKA [0
NIEBHOTO BUY;

JAOBOMTH:BIACTUBOCTI i O3HAKH
napajiesiorpama; BIJIACTUBOCTI TPSMOKYTHHKA,
pom0Oa, KBaapara;

3aCTOCOBY€E BHBYEHI O3HAYCHHS 1 BIACTHUBOCTI
hi (o) PO3B’sI3yBaHHSI 3ajad, 30KpeMa
PAKTUIHOTO 3MICTY

------

14 MHOI'OKYTHHUKMU. IIJIOIII MHOI'OKYTHHUKIB

Y4yeHb/y4yeHus:

HABOJAUTHh NPHKJIAAU TEOMETPUUIHUX iryp,
yKa3aHUX Yy 3MICTi;

MOSICHIOE, IO Take: MHOIOKYTHHUK Ta MOro
€JIEMEHTH; Ionia MHOTOKYTHHKA;
MHOTOKYTHHUK, BIIUCAHUW y KOJIO Ta ONUCAHUU
HAaBKOJIO KOJIa;

MPaBWILHUAN MHOTOKYTHUK (TpPUKYTHUK,
YOTUPUKYTHUK, IIECTUKYTHUK), BIHUCAHUN Yy
KOJIO Ta OIUCAHWUK HABKOJIO KOJIA

dbopmyitroe:

-03HAYeHHs: MHOTOKYTHHMKA, BIIMCAHOTO Y
KOJIO; MHOTOKYTHHKA, OMTMCAHOTO HABKOJIO
KoJIa;

MHOTOKYTHHMK Ta KOT0 €JIEMEHTH.

MHOTOKYTHUK, BIIMCAHUH Y KOJIO, 1
MHOTOKYTHHK, OIIMCAHUM HABKOJIO KOJIA.

[ToHATTS MJIOII MHOTOKYTHHKA.

[1nomi npsiIMOKYyTHHKa, apajiesiorpama,
pomba, TPUKYTHUKA, TpaIelii.

[IpaBuibHUI MHOTOKYTHHUK, MOTO BN




‘meopemy: TpO IUIOIYy HNPSIMOKYTHHUKA,
napasenorpama, TPUKyTHUKA, Tpanelii;

3amucyeTra  MosicHIOE  (OpMyJM  IUIOLII

reOMETPUYHUX (PIryp, yKazaHUX y 3MICT;

300paxkyeTra 3HAXOAMTh HAa MAJIOHKAX:
MHOTOKYTHHUK 1 MOT0 €JIe€MEHTH; MHOTOKYTHUK,
BIIMCAHUW Y KOJIO; MHOTOKYTHHUK, OITMCaHUH
HABKOJIO KOJIa;

CHiBBIiAHOCHUTHL 3 00'eKTaMU HABKOJMIIHBOL
JIHACHOCTI BKa3aHi y 3MICTi Qirypu;

004YMCJII0€ TUIOIII BKAa3aHUX Y 3MICTI PIryp;

paaiyc Koja 3a CTOPOHOIO BITMCAHOTO B HBOTO
NPaBWIBHOTO MHOTOKYTHUKA  (TPHKYTHHKA,
YOTUPUKYTHUKA, IIIECTUKYTHUKA) 1 HaBIIAKW;
pajaiyc KoJia 3a CTOPOHOIO OIMCAHOTO HAaBKOJIO
HBOT'O NIPaBUIIHBHOTO MHOTOKYTHHKA
(TpUKYyTHHKA, YOTUPUKYTHUKA, IICCTHKYTHHKA)
1 HaBIIAKH;

oynye; paBUWIbHUN
YOTUPUKYTHUK, HIECTUKY THUK;

TPUKYTHHK,

3aCTOCOBYE BHWBYCHI O3HAYCHHS, BJIACTHUBOCTI
Ta GOPMYJH 10 pO3B’sI3yBaHHS 3a7a4, 30KpeMa
3HAXO/KEHHS TUIOI PeabHUX 00’ €KTiB;

po3B’si3ye€ 3aaavi Ha: pO3OUTTS
MHOTOKYTHHKA Ha PIBHOBEIHUKI; TOCIIKCHHS
PIBHOCKJIAJIEHOCTI MHOTOKYTHHKIB TOIIIO

Ta BJIACTHUBOCTI.

IIpaBuiIbHUI MHOIOKYTHUK, BIMCAHUH Y
KOJIO Ta ONMCAHUI HABKOJIO KOJIA.

15. KOOPANHATHU HA IIJIOLIHUHI

Y4yeHb/y4yeHuus:

PO3yMie€ 110 Take KOOPJMHATHA MPAMa;
KOOpJIMHATHA TUIONTUHA,;

Oyaye€: KOOpAWHATHY NPSAMY; KOOPAUHATHY
IJIOLIUHY;

KoopannathHa nipsima.

KoopaunatHa miommuHa

CuHyc, KOCUHYC, TAHT€HC KyTIB Bijg 0°




PO3B’sI3y€ BIIPABH, 110 NepeadayarTh:

3HAXOJ[YKEHHSI KOOpJAHHAT TOYKU Ha
KOOPAWHATHINA TUIONIMHI Ta MOOYJA0BY TOUYKH 3a
il KoopJIMHAaTaMu; aHali3 TpadiKiB 3aIEKHOCTEH
MDK BEJIMYMHAMU (BI1JCTaHb, Yac; TEMIIepaTypa,
gac TOIIO);

HABOJUTH MPUKJIAM CITIBBITHOIICHB,
yKa3aHUX y 3MICTI;

MOSICHIOE.

110 TaKe CUHYC, KOCUHYC, TAHT'€HC KYyTIB
Big 0° no 180°; piBHsIHHS Girypu;

“SIK MOJICHA 3a0amu Ha KOOPJAMHATHIH
TUIOLIMHI: TIPSIMY; KOJIO;

(dhopmyar0€e TeOpeMH TIPO:
BIJICTAHb MiX JIBOMa TOYKaMHU; KOOPJIHMHATH
CepeNHU BIJIPI3Ka;

3allMCY€Ta MOACHIOE:

-¢hopmyiu KOOPAUHAT CEPEIMHU BiApi3Ka,
BiJCTaHl MIDK JJBOMAa TOYKaMU;

-DIBHAHHS KOJIA, TIPSIMOT;

300paskye Ta 3HAXOAUTH HA MAJTIOHKAX
reoMeTpudHy Qirypy (mpsmy, KoJo) 3a ii
PIBHSIHHSIM Y 3aJIaHiil CHCTeMi KOOP/IMHAT;

00YMCJIIOE:
"KOOPJIMHATH CEPEJIMHU BiJIPi3Ka;

‘BIZICTaHb MK IBOMa TOYKaAMU, 33JIaHUX
CBOIMH KOOPAUHATAMU,;

AOBOJAUTH TEOPEMY MPO: BIJICTAHb MIXK JBOMA
TOYKAMH; KOOPJMHATHU CEPEINHU BiJIPi3Ka;

3aCTOCOBY€E BUBUYECHI (POPMYJIU 1 PIBHSIHHS
Gbiryp 10 po3B’sa3yBaHHS 3a7a4

no 180°.
ToToKHOCTI:
sin (180° — o) = sin o,

cos (180° — a) = — cos .

Koopaunatu cepenunu BijipizKa.

Biacranp MK I1BOMa TOYKAMU 13
3aIaHUMU KOOPJAMHATaAMU.

PiBHsIHHS KOJa 1 IpAMOi




16 . BEKTOPH HA IIVIOLUHI

Y4eHb/y4eHu1Is:

HABOJAMTBHIPHUKJIAAN: PIBHUX, MIPOTHIICKHHUX,
KOJIIHEapHHUX BEKTOPIB;

INOACHIOE:

-0 make: BEKTOP; MOJYJIb 1 HAallpsiM
BEKTOPA; OIMHUYHUI BEKTOP; HYJIb-BEKTOP;
KOJIIHEapHI BEKTOPHU; MPOTUIIEKH1 BEKTOPH;
KOOpJIMHATH BEKTOPA; CyMa 1 pI3HUIISA
BEKTOPIB; 10OYTOK BEKTOpa Ha YHCIIO;

-SIK 3a0amu BEKTOP;
-sIK 8I0KIACMU BEKTOP BIJ] 3a/1aHOT TOUYKH;

*3a AKUMU NPABUTAMUSHAXOO0SAMY: CYMY
BEKTOPIB; 10OYTOK BEKTOpa Ha YUCIIO;

dopmyunnoe:

-03HAYeHHs. PIBHUX BEKTOPIB; CKAISIPHOTO
N00YTKY BEKTOPIB;

-gIacmueocmi: Al Hajl BEKTOPaAMH;

300paKye i 3HAXOAUTH HA MAJTIOHKAX: BEKTOP;
BEKTOp, PIBHHM a00 NMPOTHIIC)KHUHN JaHOMY,
KOJIIHEApHUH 13 JaHWUM, Y T. 4. 32 HOTO
KOOPJIMHATAMU; BEKTOP, 1110 JOPIBHIOE CyMi
(pi3HMII) BEKTOPIB, TOOYTKY BEKTOpA Ha YHCIIO;

00U MCJIIOE:

KOOPJIMHATH BEKTOPA,CyMH (Pi3HHMIII)
BEKTOPIB, JOOYTKY BEKTOpA HA YUCIIO;

JOBKUHY BEKTOpa, KYT MIX JIBOMa
BEKTOPaMHU;

0OIPYHTOBYE:PIBHICTH, KOJIIHEAPHICTh
BEKTOPIB;

3aCTOCOBY€ BUBUCHI O3HAYCHHS i BIACTHUBOCTI
110 PO3B’A3yBaHHS 3aj1a4

BexTop. Moynb 1 HanpsiM BEKTOpa.
PiBHICTBH BEKTOPIB.

Koopaunatu BekTopa. JlogaBanus 1
BIJTHIMAaHHS BEKTOPiB. MHOKEHHS
BeKkTopa Ha uncio. KonineapHi
BekTopu. CKamspHUA 10OYTOK BEKTOPiB




17. TEOMETPUYHI HEPEMIINEHHSA

Y4eHb/y4eHU1Is:

HABOAMTH NpUKJIaIu: Piryp ta ix odpasiB npu
F€OMETPUYHUX TIEPEMIIICHHAX, YKa3aHUX Yy
3MicTi; ¢Iryp, siki MalOTh LEHTP CUMETPIi, BICh
CUMETpIi; piBHUX Piryp;

NMOSICHIOE, 1110 TaKe: MepeMilieHHs (pyx); oopas
Girypu 1npu TeoOMETPUYHOMY TMEPEMIICHHI;
¢dirypa, cuMeTpUuYHa JaHid BIAHOCHO TOYKH
(mpsiMoT1); CUMETpist BIJHOCHO TOYKHU (MIPSIMOi);
napajieJbHe TNEepeHEeCceHHs; MOBOPOT; PIBHICTb
biryp;

dopmyinnoe:
-03HaA4eHHs:PIBHUX PIryp;

-g1aCcmMuUBOCMi: TIEPEMIILIEHHS; CUMETPIi
BIJJTHOCHO TOYKH (IIPsIMO1); TapajiesIbHOTO
[IEPEHECEHHS; II0BOPOTY;

300paskye€ i 3HAXOAUTh Ha MaTIOHKaX Qirypu, B
K1 TIEPeXoIsITh AaH1 (GIrypu NpH pi3HUX BUIAX
NepeMIIllCHb;

OOIPYHTOBY€E:  CHUMETPUYHICTBABOX  (iryp
BIJTHOCHO TOYKH (TIpsIMO1); HAsBHICTh Yy Qirypu
neHtpa (oci) cumerpii; piBHICTH ¢iryp i3
3aCTOCYBAHHSM IEPEMIIICHB;

3aCTOCOBY€E BHBYCHI O3HAUYCHHS W BIACTHUBOCTI
110 pO3B’sI3yBaHHS 3a4a4.

[lepemimenns (pyx) Ta oro
BJIACTUBOCTI.

CumMerTpist BIIHOCHO TOYKH 1 IPSIMOT,
IIOBOPOT, MapajejbHE EPEHECEHHS.

PiBHicTh QiIryp.




