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Bmicm naguanvnozo mamepiany

[epircasni gumozu 00 pieHs 3a2anbHo0Cceimnbol Ri020mMosKu yuHie

Tema . HATYPAJIBHI UUCJIA.

Hatypanbhi yucna. Yucno Hyb.

[TopiBHSHHS HATYPAJILHUX YHCEIL.
JlonaBaHHsI 1 BiIHIMAHHS HaTypaJbHUX
yrcen. BnactuBocTi qogaBaHHS.

MHOeHHsI HaTypaJlbHUX YrCel..
KBaapat 1 ky0 umcia.

JlinenHs HaTypaapHUX yucen. JiieHHs 3
octauero. O3HaKM NOAIIBHOCTI Ha 2, 5,3,9
10. CriapHUN IITBHUK, CIIIJIBHE KpaTHE

Yucnosi Bupaszu. bykBeHi Bupasu Ta ix
3HaYeHHs. POopMyIH.

PiBHsiHHSA. PO3B’s13yBaHHs PIBHSAHbD.

Po3B’si3y€e BnpaBu, 110 nepeadavyaThb:

MOPIBHSHHS HATypATLHUX YHUCET;

BUKOHAHHS YOTUPHOX apU(PMETHUHHX i 3
HATypaTbHIMH YHCIIAMHU;

3HAXOJIPKEHHSI PO3B’SI3KIB JIIHIHHUX PIBHIHB
Ha OCHOBI 3aJIGKHOCTEH MK KOMIIOHEHTaMH
apuMETUIHUX JT1H;

0OYHCIICHHS 3HaUYC€Hb YUCIIOBUX 1 OYKBEHUX
BHUpAa3iB;

Po3B’s13y€ BripaBu Ha JICHHS 3 OCTAYCIO;
HECKJIaJHI TEKCTOBI 3a7a4l, 1[0 BUMArarmTh
BUKOPHCTAHHS 3JICKHOCTEH MK
BEITMIHHAMH.

Tema . [POBOBI YUCJIA

JlpoOoBi uncia. 3Buyaiifi Apoou.
[IpaBubHI Ta HEMPABUWIBHI IPOOH.
Mimrani ynciia. OCHOBHA BJIaCTHUBICTD
npody

JlogaBaHHS 1 BIIHIMAaHHS 3BHYANHUX
po0iB 3 OJHAKOBUMH 3HAMECHHHKAMH, 3
PI3HUMHU 3HAMCHHUKaMH. MHOXEHHS Ta
NIJIEHHS 3BUYaiiHUX Apo0iB. P03’ s13yBaHHs
BIIPAB Ha BC1 [I1i 3 ApodamMu

JlecatkoBuii api0. 3amuc 1 YUTaHHS
NecATKOBUX Apo0iB. [TopiBHSAHHSA 1
OKpPYTJICHHS IeCSITKOBUX po0iB. Ilepexin
B1J] 3BUYAHOI0 10 JIECITKOBOI'O

JlogaBaHHs, BIIHIMAHHS, MHOXKCHHS 1
TIJICHHS JIECSITKOBHX JIPOOIB.

BigcoTku. 3HaxoKeHHS BIJICOTKIB Bl
JTAaHOTO YMcJiIa. 3HAXOMKESHHS YKCIIa 3a
OT0 B1JICOTKAMH.

JloTpUMY€THCS TPABUJI: TIOPIBHSHHS,
ITOTaBaHHS 1 BITHIMAHHS 3BUYaiHUX JPOOIB
3 0JTHAKOBMMH 3HAMECHHUKAMU; TTOPIBHIHHS,
OKPYTJICHHSI, I0JJaBaHHS, MHOKCHHS 1
TIJICHHS JIECITKOBHUX JIPOOIB..

Po3B’si3ye BpaBu, 110 nepeadavarThb:

3HAXO/KEHHsI Ipo0y BIJ] YKCIIa 1 YKCIIa 3a
fioro 1podom;

MIEPETBOPEHHS MIIIIAHOTO YUCIA Y
HEMpaBWIbLHUMN 1pio;

MIEPETBOPEHHS HEMPABUIILHOTO APOOY B
MIIlIaHE YKCII0 00 HAaTypabHE YUCIIO;

MOPIBHSIHHS, JO/IaBaHHS, BIAHIMAaHHS
BBUYAHUX JPOOIB 3 OJHAKOBUMU
BHAMCHHHUKAMM;

MTOPIBHSHHS JECATKOBUX APOOIB,
ITOJIaBaHHs, BIIHIMAHHS, MHOKCHHS 1
ITIJICHHS IECSITKOBHUX JIPOOIB;

OKPYTJICHHS JIECATKOBHX JIP00iB 10
3aIaHOTO PO3PSIIY;

3HAXOJKEHHS BIJICOTKIB B1J YHMCJIa Ta
YHCia 3a HOro BiACOTKAMMU;

BUKOHYE i1 3 [pobdamu

Po3B’s13y€ TEKCTOBI 3a/1a4l Ha OCHOBI
aHaTI3y 3aJ1€KHOCTENW MK BETMYMHAMHU, PO
SIK1 Ii7IeThCsl B YMOBI, Ta MPOCTI 3a4aul
KOMOIHATOPHOT'O XapakTepy.

Tema. BUTHOIEHHS I IPONOPIIIT

Po3B’s13y€ BpaBu, 1110 nepeadavyarnTh:




Bignomenns. OcHoOBHa
B1THOIIIEHHS.

[Tponopiris.

OcHoBHa BJIACTHUBICTD
Po3B’si3yBaHHS ~ piBHSAHH  Ha

BJIACTUBOCTI ITPOTIOPITIi.
Bunankoa mogis.
IMOBipHICTH BUIIAJAKOBOI MO/II].

Bi/1cOTKOBI pO3paxyHKH.
3ama4i eKOHOMIYHOTO 3MICTY.

BJIaCTI/IBiCTBSHaXOII)KGHHH

MIPOTIOPIIIi.3auC BiJICOTKIB Y BHUIVISAI 3BHYAMHOTO 1
OCHOBITIECATKOBOTO APO0iB;

BincoTkoBe BiIHOIIEHHS ABOX YHCEILIPOMOPIIHHINA MO,

BIIHOLIIEHHI  Yyucen 1
BEJIMYNH, 3HAXO/KEHHS HEBIJIOMOIO 4YIEHA
MPOTIOPIIIT;

Po3B’si3ye:
TPHU OCHOBHI 33/1a4l Ha BiJICOTKH;
3aJa4l  HA MPOMOPILIMHI BEIUMYMHU 1

3aJa4l IMOBIPHICHOTO XapakTepy

Tema . PAIIOHAJIBHI YUCJIA TA
1T HAJL HUMHA

JlonaTHi Ta Bix emH1 uucia. Yucio 0.
KoopaunartHa npsima.

[Ipotunexui yucia. Moaynb uncna.
i1 yncna. PamionanbHi yncia.
[TopiBHSIHHS pallOHATIBHUX YUCEN.
JlomaBaHHs, BITHIMAHHS, MHOKEHHS 1
NIJIEHHS palllOHAJIbHUX YHCET.
BiactuBocTi 1ogaBaHHsa 1 MHOKEHHS
panioHaJIbHUX YHCEIL.

Pozkpurts nyxok. [Toai0H1 fogaHKH Ta
X 3BEJICHHS.

PiBusaHSA. OCHOBHI BJIaCTHBOCTI
PIBHSIHHSI.

Po3B’si3ye BpaBu, 110 nepeadavarThb:
3HAXOJIKEHHSI MOJIYJIsl YUCJIa,;
MOPIBHSIHHS pPaIllOHAIbHUX YHCEJT;
JIoJaBaHHs, BIJIHIMAHHY, MHOXEHHSA 1
ITUTCHHS parlioHaIbHUX YHCEIT;

OOYHCIICHHs] 3HA4YeHb YHCJIOBUX BHPA3iB,
110 MICTATH JIOJATHI ¥ B1JI’ €MHI YHCJIA;
PO3KPUTTSL JTyKOK, 3BEICHHS TMOJI0HUX
ITOJTAHKIB;

Po3B’s13y€: pIBHAHHS 3 BUKOPUCTAHHSIM
[paBWj, LI0 TIPYHTYIOTbCA HAa OCHOBHHX
BJIACTUBOCTSX  PIBHSHHS;  3a7adyi 34
NTOTIOMOT'O0 PIBHSIHb.

Tema. JITHIVMHI PIBHSIHHA 3
OJHIE€IO 3SMIHHOIO

JIiH1#iH1 PIBHAHHS 3 OJTHIEIO 3MIHHOIO.
P03B’s13yBaHHs JIHIMHUX PIBHSHb.
Po3B’s3yBanHs 3a1a4 3a JOMTOMOTOIO
THIAHUX PIBHSAHBb. PIBHSHHS SIK
MaTeMaTU4YHAa MOJEIb 3a1aul.

Po3B’s13ye: NiHIMHI pIBHIHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHS, 10 3BOJSTHCS J10
HMX; TCKCTOBI 3aJ1a4i 32 JOIIOMOTO0
IHIAHUX PIBHSHB 3 OJHIEI0 3MIHHOIO.

Tema . IIIJII BUPA3U

Bupasu 31 sminaumu. Lini pamionanbHi
BHUpa3u. YUCIIOBE 3HAUCHHS BUPa3y.
ToroxHni Bupasu. TotoxHicTh. ToTOXKHI
MepeTBOPCHHS BUpa3y. JloBeneHHs
TOTOXKHOCTEH.

CremiHb 3 HATypaJIbHUM MTOKA3HUKOM.
BracTHBOCTI CTENEHs 3 HATypaJIbHUM
[TOKA3HUKOM.

OnnouneH. CTaHIapTHUN BUTIISL
oxHowieHa. [ligHeceHHsT OQHOYIIEHIB 10

Po3B’si3y€ BpaBu, 110 nepeadavaThb:
00UYHMCIICHHS 3HaY€Hb BUPA3iB 31 3MIHHUMU;
3BEJCHHS OJTHOWIEHA 0 CTAaHJApPTHOTO
BUTJISIAY; TIEPETBOPEHHSI I0OYTKY
OJIHOYJICHA 1 MHOTOWICHA, CyMH, PI13HUIII,
MOOYTKY JBOX MHOTOYWICHIB y MHOTOYJICH;
PO3KJIaaHHs MHOTOWICHAa Ha MHOKHUKH
CII0COOOM BHHECEHHS CITIJTLHOTO MHOYKHHUKA
3a Iy>KKH, CIOCOOOM I'pyITyBaHHs, 3a
(hopMyIamMu CKOPOYEHOTO MHOXKECHHSI Ta 13




crerieHs. MHOXKEeHHS OJTHOYICHIB.

Mmuorouied. [1oa10H1 YWwieHrn MHOTOWIEHA
Ta 1X 3BECHHS.

JlogaBaHHS 1 BiIHIMAaHHS MHOTOYJICHIB.

MHOXEHHS OJHOYJIEHA 1 MHOIOYJICHA;
MHOKEHHS IBOX MHOT'OWIEHIB.

Po3knamanHsg MHOTOYJIEHIB HA MHOKHHUKH
CIT0co0O0M BHUHECEHHS CIIJIBHOTO
MHO>KHHMKA 32 Ty>)KKH Ta CLIOCOOOM
rpyITyBaHHS.

dopMyH CKOPOYEHOTO MHOKEHHS:
KBaJIpaT JBOWIEHA, PI3HULISA KBaIpaTiB,
cyma 1 pi3HHII KyOiB.

Bukopucransas ¢popmys1 CKOpOYEHOTO
MHOYKEHHSI JIJI PO3KJIaIaHHS MHOTOYJICHIB
Ha MHO>KHUKH.

BaCTOCYBaHHSIM JIEKLJIbKOX CIOCO0iB;
BUKOPHCTaHHS 3a3HaYEHUX MEPETBOPEHBD Y
MpoIIeCi po3B’s3yBaHHs PIBHSHb, TOBEACHHS
TBEP/IKCHb.

Tema. ®YHKIIT

Oynkiisg. O6macTs BU3HAYEHHS 1 0071aCTh
3HaueHb (QyHKIli. CriocoOu 3agaHHs
bynkuii. ['padik QyHkmii.

DYHKITIS K MaTeMaTHIHA MOJIENb
peanbHUX MPOILIECIB.

Jliniiina ¢yHkuis, i rpadik Ta
BJIACTUBOCTI.

HasuBae i xapaxkrepu3sye criocodu
BaJlaHHs (PYHKITII.

Onucye noOyaoBy rpadika QpyHKIii,
3a/1aHO1 Ta0JIMYHO a00 aHATITHYHO.

Po3B’s13y€ BpaBu, 110 neperdava0Thb:

3HAXOJIPKEHHsI 00J1aCTI BU3HAYCHHS
(yHKIIIT; 3HAXOKEHHS 3HAYECHHS (PYHKIIIT
3a TaHUM 3HAYCHHSM apTyMEHTY; TOO0YI0BY
rpadika TiHIHHOT QYHKIIT; 3’ ICyBaHHS
OKpPEMHX XapaKTEePUCTUK (HYHKIIIT 3a 11
rpadikoM (JI0JaTHI 3HAYEHHS, Bia €MH1
BHAYCHHS, HYJ1).

Tema . CACTEMM JIHIMHUX
PIBHSIHDb 3 JIBOMA 3MIHHUMU

PiBHsiHHS 3 BOMa 3MiHHUMU. P0O3B’s130K
PIBHSIHHS 3 ABOMA 3MIHHUMH.

JIiHiiiHe piBHSAHHS 3 ABOMA 3MIHHUMH Ta
1oro rpadik.

CucrteMa 1BOX JIIHIMHUX PIBHSIHB 3 IBOMA
3MIHHUMHU Ta i1 pO3B’S30K.

Po3B’s13yBaHHS cUCTEM JIBOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMHU: TpadiaHUM
CIToco00M; CIIOCOOOM MiJICTaHOBKH;
criocoOoOM J101aBaHHs.

Po3B’s13yBaHHs 3a/1a4 32 JOIOMOTOKO
CUCTEM JIIHIHHUX PIBHSHb.

Po3pi3Hsie cuctemu ABOX JIIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMH, 110 MAlOTh:
OJIMH PO3B’SI30K; O€3J114 PO3B’SA3KIB; HE
MarOTh pO3B’A3KiB.

Po3B’s13ye€: cucteMu JBOX JIHIMHUX
PIBHSHB 3 IBOMA 3MIHHUMHU BKa3aHUMH Y
3MICTI CITOCOOAaMM; 3a71a4il 3a JJOIIOMOT' OO
CHUCTEM JIBOX JIIHIMHHMX PIBHSHB 3 JIBOMA
BMIHHUMU.

Tema . PAIIIOHAJIBHI BUPA3U
Hpoobu. dpobosi Bupasu. ParionanbHi
Brpas3u. JlomycTuMi 3HaUYCHHS 3MIHHUX.

Po3B’s13y€ BpaBu, 110 nepeadavaoTh:




OcHOBHa BJIaCTUBICTh APOOY.

Jii Hax npoGamu.

ToToXxHi IEepeTBOPEHHS palliOHATBHUX
BHUPa3iB.

ParionaneHi piBHsSHHS. PiBHOCHIIBHI
piBHSHHS. PO3B’s13yBaHHS pallioHATbHUX
PIBHSIHB.

CremniHp 3 IIIUM OKa3HUKOM 1 HOTo

BiacTUBOCTI. CTaHIAPTHHUIN BUTJIS YHCIIA.
dyHKIA y = - , 1i rpadik 1 BIaCTUBOCTI.
X

CKOpO4YEHHS1 Apo0iB; 3BEJCHHS NPOOIB 10
HOBOT'O (ciTbHOTO) 3HAMECHHUKA;
3HAXO/KEHHS] CyMH, pI3HHI, JOOYTKY,
YacTKU JIpo0iB; TOTOXKHI MEPETBOPECHHS
pallioHaJbHUX  BUPA3iB;  PO3B’SI3yBaHHS
PIBHSHB 31 3MIHHOIO B 3HAMEHHHKY Ipo0y;
BUKOHAHHS [ HaJ CTENEHSMH 3 ILJIUM|
MOKa3HUKOM; 3aIliC YHCJIa B CTAaHAAPTHOMY)
BUTJISAI; TOOYMOBY 1 uuTaHHSA rpadika

1

byHKIT y = °
X

Tema . KBAAPATHI KOPEHI.
JIIACHI YACJIA

dynkwis y = x” Ta ii rpadik.

KBagpatuuii KopiHb. ApupMeTUIHUI
KBaJPaTHUN KOPIHb.

PiBHsHHS X° = a.

Pamionanehi yncna. IppamionanbHi
qucia. Jlifical yucia. YncmoBi MHOKHWHM.
ETanu po3BUTKY 4ucha.

ApubmMeTnyHui KBaJApaTHUN KOPIHbB 3
noOyTKy, 1po0y 1 crenens. JJoOyTok 1
JacTKa KBaJPAaTHUX KOPEHIB.

ToToxHicTh Va > = | a | .

ToToxH1 IEpeTBOPEHHS BUPa3iB, 1110
MICTATh KBaJPATHI KOPEHI.

®ynxuis y=+/x , 1 rpadik i B1acTUBOCTI.

BukopucroBye Totoxsocti (Va )’ = a, a>
0;a 2= | a | .

DopMyJIIOE€:

O3HAYeHHs: KBAJAPATHOTO KOPEHS 3 YUCIA;
apu(pMETUYHOTO KBAJPATHOTO KOPEHS 3
guCa;

8racmueocmi
KBaJpaTHOTO KOPEHS.

OOIpyHTOBYE€ BIACTUBOCTI apUPMETHUHOTO
KBaJIpaTHOTO KOPEHSI.

Po3B’si3ye BpaBm, 110 nepeadavaThb:

3aCTOCYBaHHSI TMOHSTTS apU(PMETUIHOTO

apuMETUIHOTO

KBaJpaTHOTO KOPEHs Il  OOYMCIICHHS
3HAUYECHb BUpPAa3iB, CIPOIICHHS BHpPAa3iB,
PO3B’SI3yBaHHSA PIBHSHb, NOPIBHSHHS

3HAYEHb BHPA3iB; MEPETBOPEHHS BUPA3IB 13
3aCTOCYBaHHSM BUHECCHHSI MHOKHHUKA 3-TT1]]
BHAKa KOPEHs, BHECCHHS MHOXXHHUKA IIiJl
BHAK KOpEHH, 3BIJIbHEHHS BIJI
IpparioHaIbHOCTI B 3HAMEHHUKY JApo0y;
AQHAJII3 CIIBBIIHOIIEHh MDK YHCJIOBUMH
MHOKHHAMH Ta 1X €JIeMEHTaMHU.

Tema . KBAJIPATHI PIBHAHHSA

KBagpatHi piBHssHHS. HenoBH1 kBaipaTH1
PIBHSIHHS, X PO3B’SI3yBaHHS.

®opMyIa KOpEHIB KBaJIpaTHOTO
PIBHSHHSL.

Teopema Biera.

KBagpatuuii TpudiieH, HOro KOpeHi.
Po3kiagaHHs KBaApaTHOTO TpUYJICHA Ha
TTHIAHI MHOKHUKH.

Po3B’s13yBaHHS PIBHSIHB, SIKI 3BOJISITHCS
110 KBaIpaTHHX.

DopMyJIHO€:

03HAYeHHs: KBAIPATHOTO PIBHSHHS;
KOPEHSI KBQJAPATHOTO TPUUJICHA,

meopemyBieTa 1 00epHEHY /10 HEl TeopeMy.

OorpynroBye Teopemy Biera.

Po3B’s13y€ BpaBu, 110 NepeadayaioTh:

3HAXOKCHHS KOPEHIB KBaJIpaTHUX
PIBHSIHB P13HUX BU[IB; 3aCTOCYBaHHS
reopeMu Bieta 1 06epHEeHO1 10 Hel TeopeMu;
PO3KJIaJaHHs KBaJIPATHOTO TpUUJIeHA HA

MHOKHUKH; 3HAXOPKCHHSI KOPEHIB PIBHSHB,




Po3B’s13yBaHHs 335124 32 IOTIOMOT OO
KBaJ[paTHUX PIBHSHB Ta PIBHSHD, SIKI
3BOJISITHCS 10 KBaJPATHUX.

110 3BOJSITHCS 10 KBaIpATHUX; CKJIAJaHHS 1
O3B’ sI3yBaHHS KBaJIpaTHUX PIBHSHb 1
PIBHSIHB, 1110 3BOJSTHCS IO HUX, SIK
MaTEeMaTUYHUX MOJIETei TEeKCTOBUX 3ajad.

Tema . HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTHBOCTI YHCJIOBUX HEPIBHOCTEH.

[TounenHne qomaBaHHs 1 MHOKCHHS
HEPIBHOCTEH.

3acTocyBaHHS BJIACTUBOCTEH YMCIIOBHUX
HEPIBHOCTEH JIJIs1 OI[IHIOBaHHS 3HAYEHHS
BHpAa3y.

HepiBHocTi 31 3MiHHUMU. JIiHIHHI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO. P03B 130K
HEPIBHOCTI.

Yucnoni mpomixkku. O6’€THaHHS Ta
repepi3 YUCIOBUX IMTPOMIKKIB.

Po3B’s13yBaHHA TiHIMHUX HEPIBHOCTEH 3
OJIHI€IO0 3MIHHOIO. PIBHOCHITBHI
HEPIBHOCTI.

Cucremu JHIMHUX HEPIBHOCTEM 3
OJIHIEIO 3MIHHOIO, 1X PO3B’S3yBaHHS.

300paKye Ha YMCIIOBIM MPSIMIii:

3aJlaHl HEPIBHOCTSIMU YHCIIOBI MPOMIXKKH,
BUKOHY€E 00EpHEHE 3aBAaHHS,

nepepis, 00’ €THaHHS YUCIOBUX MHOXKHH.

3anmucye po3B’sI3KU HEPIBHOCTEH Ta ix
CHCTEM y BUTJISA1 00’ € THAHHS, Tepepizy
YUCJIOBUX MPOMIDKKIB 200 Y BUTJISIII
B1/IMOBITHUX HEPIBHOCTEH.

Po3B’si3ye:

JHIAHI HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO;
CHUCTEMH JIBOX JIIHIMHUX HEPIBHOCTEH 3
OJIHICIO 3MIHHOIO.

Tema . KBAAPATUYHA
GOYHKUIA

®yukiii. BmactuBocTi GhyHKIT: HyT
byHKII1T, TPOMIKKH 3HAKOCTAJIOCTI,
3pOCTaHHS 1 CrlaJaHHsl (PYHKITII.

Haiinpocrimn neperBopeHHs rpadikiB
(byHKITIH.

Oyukmist y= o’ + x+ ', a #0, 11
rpadik 1 BIaCTUBOCTI.

KBaaparna nepiBHicTh. Po3B’s3yBaHHs
KBaJPaTHUX HEPIBHOCTEM.

Po3B’s13yBaHHs cuCTEM PIBHSHD
JIPYTOro CTETeHs 3 ABOMa 3MIHHUMH.

Po3B’s13yBaHHs TEKCTOBHX 3aj1a4 3a
TTOTIOMOT'OI0 CICTEM PIBHSHb.

O04ncr0€ 3HaYeHHs (PYHKIIIT B TOYII.

Omnucye:
MIEPETBOPEHHS rpadikiB GbyHKIIH:
fx)—=fx)+a;
. { (x) =f (x+a); fix) = Kx), f(x) — -
X)s

ITOPUTM MOOYT0BU Tpadika
KBaJApaTUYHOI (PYHKIIII.

Xapakrepu3sye QyHKIIIO 32 ii rpadikom.

Po3B’s13y€ BripaBu, 1110 nepeadavyarThb:

noOya0By rpadika KBaJpaTHUHO1
(dyHK11{; T00yn0BY rpadikiB QpyHKIIIH 3
BUKOPHCTAHHSAM 3a3HAUYCHUX MEPETBOPEHD
rpadikiB; BUKOPUCTaHHS rpadika
KBaJApaTUYHOI (PYHKIT /ISl pO3B’A3yBaHHS
KBaJIpaTHUX HEPIBHOCTEH; 3HAXOIKEHHS
PO3B’S3KIB CHCTEM JIBOX PIBHSIHB APYTOTO
CTEIEeHs 3 JBOMA 3MIHHUMH;, CKJIaAaHHS 1
O3B’ sI3yBaHHs CHCTEM PIBHSHB 3 JBOMA
3MIHHUMH SIK MATEMaTUYHHUX MOJENen
TEKCTOBHUX 3a]1ad.

Tema . EIEMEHTHU
MPUKJIAJTHOI MATEMATHKH

Onucye NOHATTS: BUNIAJIKOBA TOiS;
MMOBIPHICTh BUMAJAKOBOI MOJ11, 4aCTOTa,




MaremaTh4He MOAETIOBAHHS.

Biacotkosi po3paxyHku. @opmyia
CKJIQTHUX B1JCOTKIB.

Bunankosa nmomis. ﬁMOBipHiCTL
BUITAAKOBOT MO/Iii.

Cratuctuudil nani. CmocoOu noxaHHs
nanux. Yactora. CepeHe 3HaUCHHS.

CepeIHE 3HAUCHHS CTATUCTUIHHUX
BUMIPIOBaHb.

Po3B’s13y€ 3a1aui, 1110 nependavaroTh:
BUKOHAHHS BIJICOTKOBUX PO3PaXyHKIB;
3HAXO/KCHHSI HMOBIPHOCTI BUITaIKOBOT
MOJIi1; IOJTAHHS CTATUCTUYHUX JTAHUX Y
BUTJISA1 TAOTUITh, diarpaM, rpadikis;
BHAXOKCHHS CEPETHHOTO 3HAUCHHSI.

Tema. YU CJIOBI
MHOCIIAOBHOCTI

Yucaoi mocaigoBHOCTI. ApudMeTHIHA
rporpecis, i Baactubocti. Dopmyna n-ro
wieHa apudmeTrnaHoi mporpecii. Cyma
MEPIINX 71 YICHIB apu(MEeTUIHOT
Mporpecii.

['eomerpuyna nporpecis, ii
BJIAaCTUBOCTI. POopMyJia n-TO YiieHa
reoMeTpuyHoi nporpecii. Cyma nepumx »
YWICHIB TEOMETPUYHOI ITPOTpecii.

HeckiHueHHa reoMeTpu4Ha mporpecis
(q <1)Taiicyma.

Po3B’s3yBaHHs BIIpaB 1 3a/1a4 Ha
[porpecii, B TOMY YHCJII IPUKIIATHOTO
3MICTY.

DOpMYJTEO3HAUEHHA | 81ACMUBOCMI
apu(METUIHOT 1 TEOMETPUYHOI ITPOTPECIid.

3anucye i nosicHwe Gopmynu:
BarajibHOTO WieHa apu(pMeTUYHOT Ta
FEOMETPUYHOT TPOTPECIiif; CYMHU TIEPIIHX 71
YWICHIB LIUX MPOTPECii, CyMH HECKIHUEHHOI
reoMeTpruyHoi nporpecti (q < 1).

Po3B’si3ye BpaBu, 110 nepeadavaThb:

OOYHCIICHHS YIEHIB MPOTPeCii; 3a1aHHs
Mporpecii 3a JaHUMH X yjaeHaMu abo
CITIBBITHOIIICHHSIMH MK HUMHU; OOYHCIICHHS
CYM TEpIUIUX 71 YWICHIB apu(PMETHIHOI 1
TEOMETPUYHOT TIPOTPECiif; 3aInc
MEePioTUIHOTO AECSITKOBOTO APOOY y
BUTJISI/1 3BUYAHHOTO; BUKOPUCTAHHS
(bopMyJ 3araJIbHUX WICHIB 1 CyM MpOrpecii
7151 3HAXOJIKEHHSI HEBIJIOMUX €JIEMEHTIB
MPOrpeciil.

Tema . BBAEMHE
PO3TAIIYBAHHS ITPAAMHUX HA
MJIOINHI

Haiinipocrimn ¢irypu Ha miommHi

CyMixHI Ta BEpTUKaIbHI KYTH, 1X
BJIACTUBOCTI.

[lapanenbHi Ta NEPHIEHAUKYJIAPHI
MpsiMi, X BIIACTUBOCTI.

[lepniennuxysisip. BiacTanb BiJg TOUKH
o mipsimoi. KyT Mixk IBOMa MpSIMUMH, 1110
MEPETUHAIOTHCA.

KyTu, yrBOpeHi npu nepeTrHi JBOX
npsaMuX ciaHor0. O3HaKU MapaiebHOCTI
npsiMuX. Bi1acTUBOCTI KyTiB, yTBOPEHUX
[IpU [IEPETHUHI MapaJIeIbHUX MPIMUX
CI4HOIO.

300pakye 3a JOTTOMOTOO JIIHINKH 1
KOCHHIIA MapajelibHl i MeprneHIuKyIsIpHi
MpsIMI.

Onucye KyTd, yTBOpEH1 TP MEPETUHI
ITBOX MIPSMHUX CIYHOIO.

Dopmy.JIroe:

O3HAYeHHs: CYMDKHUX 1 BEPTHKAIBHUX
KYTiB, TapajelIbHUX 1 NePIEeHIUKYISIPHUX
MpsIMUX, IEPIIEHIUKYISpA, BIICTaH1 Bij
TOYKH J0 IPSIMOI;

gnacmueocmi: CyMDKHHUX 1
BEPTUKAJIILHUX KYTiB; MapajeibHUX 1
NEPICHIUKYIAPHUX MPSIMUX, KYTIB,
YTBOPEHUX IMPH MEPETHHI MapayieIbHUX
MPSMUX CIYHOIO;

03HaKU TIAPANENBbHOCTI MPSIMUX.

OOrpyHTOBY€E B3a€EMHE PO3MIIIEHHS




BKa3aHUX Yy 3MICTI FeOMETPUYHUX Diryp,
CIIMPAIOYUCh Ha TX BIACTUBOCTI.

JIOBOAUTH BJIACTUBOCTI CYMIKHUX 1
BEPTUKAIBHUX KYTiB, MapaieTbHUX MPSIMHUX,
MEPICHIUKYIAPHUX MPSIMUX, O3HAKH
napageabHOCTI MPSAMUX.

3acToCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3YBaHHS 3a]1a4.

Tema . TPUKYTHUKHU

TpukyTHUK 1 #ioro enemeHTH. PiBHICTB
reoMeTpuuHuX Qiryp. O3HaKku piBHOCTI
TPUKYTHHKIB.

Buau tpuxkyTHUKiB. PiBHOOEIpEHMIA
TPUKYTHUK, HOTO BIACTUBOCTI Ta O3HAKHU.
Bucota, OicexkTpuca i MeaiaHa
TPUKYTHHUKA.

O3Haku piBHOCTI MPSIMOKYTHUX
TPUKYTHUKIB. B1acTUBOCTI MPAMOKYTHHUX
TPUKYTHUKIB.

Cyma KyTiB TpUKYTHUKA. 30BHIIIHIN
KyT TPUKYTHHKA Ta HOTO BIACTUBOCTI.

HepiBHICTh TpUKYTHUKA.

Onucye 3micT MOHATTS “piBHI Dirypu”.
HaBoauTts npukiiaau piBHUX Qiryp.
300paxkye Ta 3HaXOAUTh HA MAITFOHKAX
PIBHOCTOPOHHI1, PIBHOOEAPEHI, IPSIMOKYTHI
TPUKYTHUKH Ta iX €JIEMEHTH.

DopmyJII0€:

O3HAYeHHs: PI3HUX BUIB TPUKYTHHKIB;
01CEeKTpUCH, BUCOTH, ME/IIaHU TPUKYTHUKA;

gracmusocmi. pIBHOOEIPEHOTO 1
MPSIMOKYTHOTO TPUKYTHHKIB;

O3HAKU: PIBHOCTI TPUKYTHUKIB;
[PIBHOOEIPEHOTO TPUKYTHHKA.

Kuaacugikye TpuKyTHUKH 32 CTOPOHAMU
1 KyTamu.

JIoBOAMTH: O3HAKU PIBHOCTI
TPUKYTHUKIB, O3HAKU PIBHOCTI Ta
BJIACTUBOCTI MIPSIMOKYTHUX TPUKYTHHKIB,
BJIACTMBOCTI 1 03HAKU PIBHOOEIPEHOTO
TPUKYTHUKA, BIIACTUBOCTI KyTiB
TPUKYTHUKA, BIACTUBICTh 30BHIIITHHOTO
KyTa TPUKYTHHKA.

3acTocoBY€ BUBUYCHI O3HAUCHHS 1
BJIACTHBOCTI 10 PO3B’A3yBaHHS 3a/1a4.

Tema . KOJIO I KPVYT.
I'EOMETPUYHI 1IOBYJ1O0OBU
Kouno. Kpyr.
JloTrmuHa 110 Kona, ii BIaCTUBICTD.
KoJto, onicane HaBKOJIO TPUKYTHHKA.
Koi0, BIicane B TPUKyTHUK.

300pasKye Ha MAIFOHKAaX KOJIO Ta KOTo
€JIEMEHTH; IOTUYHY J0 KOJIa; KOJIO, BIIUCAHE
B TPUKYTHUK, 1 KOJIO, OIICAHE HABKOJIO
HBOTO.

Omnucye B3acMHE po3TalTyBaHHs KoJja 1
[PSIMOL.

Dopmy.Jaroe:

03HQ4eHHs: KOJa, Kpyra, iX eJIEeMEHTIB;
ITOTUYHOI J0 KOJa, KOJIa, OIIMCAHOI0
HABKOJIO TPUKYTHHKA, 1 KOJIa, BIIUCAHOTO B
TPUKYTHHK;

61aCMUBOCMI: CEPEIUHHOTO
NepHeHANKYJIIsApa, O1CEKTPUCH KYTa,




IMOTUYHOI JI0 KOJa, JiaMeTpa i XOpIu, TOUKH
MEPEeTUHY CePEANHHUX TEPIIECHANKYIISPIB
CTOPiH TPUKYTHHUKA, TOUYKH IEPETHHY
O1CEKTPUC KYTIB TPUKYTHHKA.

Po3B’s13y€0ocHOBHI 33/1a41 Ha MOOY0BY
Ta HEeCKJIaHI 3a/1a4i, pO3B’SI3aHHS SKUX
3BOJIUTHCS /0 OCHOBHUX MOOYI0B.
3acToCoOBY€ BUBUCHI O3HAYCHHS 1
BJIACTHBOCTI JI0 PO3B’A3yBaHHS 3a/1a4.

Tema . HOTUPUKYTHUKHA

YOTUPUKYTHUK, KOTO EIIEMEHTH.
[TapanenorpamM Ta HOro BIACTUBOCTI.
O3znaku nmapanenorpama. [IpAMOKyTHUK,
pomO, KBajIpaT Ta iX BIIACTUBOCTI.
Tpaneris.

Brvicani Ta neHTpaibHi KyTH.
Teopema ®aneca. CepenHs JiHis
TPUKYTHHUKA, ii BIACTUBOCTI.

BJIACTUBOCTI.

Brucani Ta onucaHi YOTUPUKYTHUKH.

Po3nizHae onykii i HeomyKi
YOTUPUKYTHUKH.

Onucye YOTUPUKYTHUK 1 MOTO €JIEMEHTH.

300paxye Ta 3HAXOAUTH HA MATFOHKAX
YOTUPUKYTHUKH PI3HUX BHUJIIB Ta iX
CJIEMEHTH.

Dopmy.JIroe:

O3HAYEHHA | 61aCMUBOCMI BKa3aHUX Y
3MICT1 YOTUPHUKYTHHUKIB; [IEHTPAJIBHUX 1
BIIMCAHHUX KYTIB; BIMCAHOTO 1 OMKUCAHOTO
YOTHPUKYTHHUKIB; CEPEIHBO] JIIHIT
TPUKYTHUKA 1 Tpanenuli;

O3HaKy Mapajieyiorpama; BIUCAHOro 1
OIHMCAHOT0 YOTUPUKYTHHKIB;

teopemy Daneca.

JloBOoAMTD BJIACTHBOCTI M O3HAKHU
napaJiesiorpaMma, BIaCTUBOCTI
MpsIMOKYTHHKA, poMOa, KBajipaTa, CyMU
KyTiB YOTHPUKYTHHUKA, CEPEIHBOT JIIHI1
TPUKYTHUKA 1 Tpamelii, BIUCaHUX Ta
[EHTPAIBHUX KYTIB, BIIUCAHOTO Ta
OMKHCAHOT0 YOTUPUKYTHHUKIB, TEOPEMY
Daneca.

3acToCcoBY€ BUBUYCHI O3HAUCHHS 1
BJIACTUBOCTI 0 PO3B’sI3yBAaHHS 3a]1a4.

Tema . IOAIBHICTD
TPUKYTHUKIB
V3aranbHeHa Teopema Daneca.
[Toni6H1 TpukyTHUKU. O3HAKU
M0/1I0HOCTI TPUKYTHHUKIB. 3aCTOCYBaHHS
M0/1I0HOCTI TPUKYTHUKIB!
— cepeH1 POTOPIIiiHI BIAPI3KH B
MPSIMOKYTHOMYTPHUKYTHHUKY;
— BJIACTUBICTH OICEKTPUCHU
TPUKYTHHUKA.

Po3mi3zHae Ha MaaroHKax Hoa10H1
TPUKYTHUKH.

DopMyJIroE€:

y3azanvneny meopemy PDaneca;

03Ha4eHHs ON10HUX TPUKYTHHUKIB;

03HaKuy MOAIOHOCTI TPUKYTHHKIB.

JloBoauTh 03HAKH MOMIOHOCTI
TPUKYTHUKIB, TEOPEMH TIPO CEPEIHI
[IPOIOPIIITHI BIAPI3KH B IPSIMOKYTHOMY

TPUKYTHHKY.




3acToCcoBY€ BUBYCHI O3HAYEHHS 1
BJIACTHBOCTI /IO pO3B’sI3yBaHHS 3a]1a4.

Tema . MHOT'OKYTHHUKMN.
[MJ1OLI MHOI'OKYTHUKIB
MHOTOKYTHHUK Ta KOTO €JIEMEHTH.
OmnykJii # HEOMyKJIl MHOTOKYTHHUKH.
Cyma KyTiB OITyKJIOTO MHOTOKYTHHKA.
Brnmcani # onrcaHi MHOTOKYTHHUKH.
[ToHSTTS TI0TII MHOTOKYTHHKA.
OCHOBHI BIaCTUBOCTI ILJIOTII.
[1o1ma npsIMOKyTHHKA,
napajienorpama, TpukytHuka. [lnomia
Tparerii.

IosicH10€, 1110 Take iona
MHOTOKYTHHKA.

Onucye MHOTOKYTHHK, OTO €JIEMEHTH;
OITYKJIi i1 HEOMYKJII MHOTOKYTHHKH, OCHOBHI
BJIACTUBOCTI TUTOMI.

300pa:xye Ta 3HaXOAUTH HA MAIIFOHKAX
MHOTOKYTHUK 1 HOTO €JIEMEHTH,
MHOTOKYTHUK, BIIUCAHUHN y KOJIO, 1
MHOTOKYTHHK, OITMCAHWI HAaBKOJIO KOJa.

Dopmy.Iro€:

03HA4eHHs: MHOTOKYTHHUKA, BIIUCAHOTO Y
KOJIO, MHOTOKYTHHKA, OITMCAHOTO HAaBKOJIO
KOJIa;

meopemu: PO CyMY KyTiB OITyKJIOT'O
MHOTOKYTHHKA; IO IJIOLLY MPSIMOKYTHHUKA,
napasesnorpama, TPUKyTHHUKa, Tpamnelii.

JloBOAUTH TEOPEMU PO TUIOIIII
napajieorpama, TPUKyTHUKA, Tpanenii.

3HAXOAUTH TUIOU]I MHOTOKYTHUKIB,
BUKOPUCTOBYIOYM BUBUYEHI BIACTUBOCTI 1
bopmyu.

3acTocoBy€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 pO3B’sI3yBaHHS 3a]au.

Tema . PO3B’SI3YBAHHSA
MPSMOKYTHUX TPUKYTHUKIB

Teopema Ilidaropa.

[lepnenaukymsip 1 moxuia, ix
BJIACTUBOCTI.

CuHyC, KOCUHYC 1 TAHT€HC TOCTPOro
KyTa MPSIMOKYTHOTO TPUKYTHHUKA.

CriBBIJHOILIEHHS MK CTOPOHAMH 1
KyTaMH MPSMOKYTHOTO TPUKYTHHUKA.

3HaueHHs CHHYCa, KOCUHYca i
TAHTEHCA JCSIKUX KYTIB.

Po3B’s13yBaHHs IPSIMOKYTHUX
TpUKyTHUKIB. [Ipuknanni 3amadi.

Omnucye noxumy.

Dopmy.JIro€:

eracmugocmi NEPIEHAUKYJIISIPa 1 TOXUIIOT,

03HaYeHHs CUHYCa, KOCUHYCA 1 TAHTreHca
rOCTPOro KyTa MPSMOKYTHOTO TPUKYTHHUKA;

meopemy Ilidaropa;

CHIBBIOHOUIEHHs. MK CTOPOHAMH Ta
KyTaMH{ TIPSIMOKYTHOTO TPUKYTHHKA.

3HaX0AMTH 3HAYCHHS CHHYCa, KOCUHYCA 1
TaHrenca ais kytiB 30°, 45°, 60°.

HoBoauts Teopemy Ilidaropa.

Po3B’s13y€ psIMOKYTH1 TPUKYTHUKH.

3acTocoBye aropuTMHU PO3B’A3yBaHHS
MPSIMOKYTHUX TPUKYTHUKIB JI0
PO3B’3yBaHHS TPOCTIIINX MPUKIATHUX
3ajiad.

Tema . PO3B’SA3YBAHHS
TPUKYTHUKIB

CuHyc, KOCUHYC, TAaHT€HC KyTiB BiJ 0°
o 180°.

IHosicHIOE, 1TI0 TaKe CUHYC, KOCUHYC 1
TaHreHc kytiB Bijg 0° mo 180°.

D opmyJIr0€ TEOPEMU KOCUHYCIB 1 CUHYCIB.

Omnucye OCHOBHI BUTIQJIKUA PO3B’I3yBAHHS




ToToHOCTI:

sin’a + cos’oL = 1; sin (180° — o) =
sina;

cos (180° — a) = — cosa;

sin (90° — o) = cosa; cos (90° — a) =
SinaL.

Teopemu KOCUHYCIB 1 CHHYCIB.

Po3B’s13yBaHHS TPUKYTHUKIB.
[TpuxnagHi 3a7adi.

dopMynH 151 3HAXOHKEHHS TIIOMTI

TPUKYTHUKIB Ta aITOPUTMHU X
[PO3B’sI3yBaHHSI.

JIoBOAUTH TEOPEMH CUHYCIB 1 KOCUHYCIB.

Po3B’s13y€ TpUKYTHUKHU. 3aCTOCOBYE
QITOPUTMH PO3B’A3yBaHHS TPUKYTHHUKIB JI0
[PO3B’s3yBaHHs MPUKIAIHUX 3a/1a4.

BukopucroBye Gpopmymnu 1is
3HAXOKCHHS TUTOIT TpukyTHUKA (I'epoHa,
3a IBOMa CTOPOHAMHM 1 KyTOM MiK HUMH, 3a
pazilycoM BIIMCAHOTO 1 OITMCAHOTO KOJa) B
O3B’ s3yBaHHI 3a/1a4.

[TpaBunbH1 MHOTOKYTHUKH. DOpMyITH
pajiyciB BOIUCAHUX 1 OMMCAHUX KiJI
MpaBUILHUX MHOTOKYTHHKIB.

[ToOynoBa mpaBUIIBHUX
MHOTOKYTHUKIB.

JloBxkuHa Koua. JIoBKuHA 1yry KoJa.
[L;moma kpyra Ta MOro 4acTHH.

TPUKYTHHUKA.
Tema . IPABHUJIBHI Onucye KpyroBuil CEKTOp 1 CETMEHT.
MHOI'OKYTHHUKH Dopmy.JIIo€:

O3HAaYeHHs TIPABUIILHOTO MHOTOKYTHHUKA;

meopemu: PO BIIHOIICHHS JOBXKUHU KOJia
110 MOro JiaMeTpa; mpo IUIONLY Kpyra.

3anucye i nosicHwe Gopmynu:

pajiyciB BIIUCAHOTO 1 OMMCAHOTO KiJ
PaBUILHOTO MHOTOKYTHHUKA;

pajilyCciB BOUCAHOTO 1 ONMKUCAHOTO KiJI
MPaBUILHOTO TPUKYTHHUKA, YOTUPUKYTHHKA
(kBagpaTa), HIECTUKYTHUKA;

JIOBXKMHHU KOJIa 1 TyTH KOJa;

IUIOLI KpyTra, CEKTOpa 1 CerMEHTA.

Byaye npaBunbHAN TPUKYTHHK,
YOTUPUKYTHUK, IECTUKYTHUK.

JoBoauTh (OpMYJIH pajiyciB BIUCAHUX 1
OTMHCAaHUX KT MPaBUILHUX MHOTOKYTHHKIB.

3acTocoBY€ BUBUYCHI O3HAUCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3ajad.

Tema . IEKAPTOBI
KOOPJINHATH HA TIIJTIOIIUHI

[IpsiMOKyTHa cucTeMa KOOpJUHAT Ha
riomuHi. Koopaunatu cepeinHu
BijIpi3ka. BigcTtanp Mixk ABOMA TOUKAMH 13
3aIaHUMU KoopAuHaTaMu. PiBHSIHHS KoJia

Onucye npsIMOKYTHY CUCTEMY KOOpPMHAT.

Po3mizHae piBHAHHS KOJIa Ta IPSIMOI.

3anucye i goBoAUTH GopMyIH
KOOPJAWHATHU CEPEANHU BiJIpi3Ka Ta BIJCTaHI
MK JBOMa TOYKAMH.

3acrocoBye BUBUEHI (POPMYIIU 1 PIBHAHHS

[TepemirieHHs Ta HOTO BIIACTHBOCTI.

CumeTpis BITHOCHO TOYKH 1 MIPSIMOT,
MOBOPOT, MapajeibHe MePEHECCHHS.
PiBHICTB Qiryp.

IlepeTrBopeHHst MO1IOHOCTI Ta HOTO

1 IPSIMOI. Gbiryp 10 po3B’s3yBaHHs 3aj1a4.
Tema . TEOMETPUYHI Omnucye cuMeTpito BiIHOCHO TOYKH 1
INEPETBOPEHHA [PsAMOI1, IapajiesibHe IEPEHECEHHs, [TIOBOPOT;

PIBHICTH (iryp; IEPETBOPEHHS MOAIOHOCTI,
TOMOTETII0, TOAIOHICTH (iTyp.

Byaye dirypu, B sKi mepexoasaTh gaH1
(birypu npu nepemMilieHHsIX Ta

MEePETBOPEHHAX MOAIOHOCTI.




BiacTuBOCTI. [ omoteTida. [Tomi0HICTE
dbiryp. [Lnomnn nmoaioHUX ¢iryp.

Hapoauth npuxiaau Qiryp, ski MaroTh
BiCh CUMETPIi, IEHTP CUMETPIi; MOA1OHUX
iryp.

dopMyJTI0€ BIACTUBOCTI MEPEMIIIICHHS Ta
[epETBOPEHHS MMOIIOHOCTI; TEOPEMY PO
B1IHOIIICHHS TUTOII TOAIOHUX (Iryp.

3acToCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yYBaHHS 3a]1a4.

Tema . BEKTOPU HA IIVIOIIUHI
Bektop. Moaynb 1 HanpsiM BEKTOpa.

PiBHicTh BekTOpiB. KoopauuaT BekTopa.
JlonaBaHHsI 1 BiIHIMAHHS BEKTOPIB.
MHOXXEHHS BEKTOpa Ha YUCIIO.
KoJtiHeapHi BEKTOPH.
Ckansipauii 10OyTOK BEKTOPIB.

Onucye BeKTOp, MOAYJb 1 HAMIPSIM
BEKTOpa, KOOPAMHATH BEKTOPA, i HaJ
BEKTOPAaMHU, PIBHICTb 1 KOJIHEAPHICTh
BEKTODIB.

Binksaanae BexTop, piBHUH JaHOMY;
BEKTOD, PIBHUH CyMi (pi3HHUII) BEKTOPIB.

Dopmy.Jroe:

eracmusocmi il HaJl BEKTOPAMU;

O3HAYeHHs CKAIAPHOTO JOOYTKY BEKTOPIB,
110T0 BJIACTHUBOCTI.

3acToCOBY€ BUBUYCHI O3HAUCHHS 1
BJIACTHBOCTI JI0 PO3B’sI3yBaHHS 3a]1a4.

Tema . IOYATKOBI BITIOMOCTI
3 CTEPEOMETPII

B3aemHe po3rairyBaHHS NPSMUX Y
npoctopi. B3aeMHe po3ranryBaHHs
IUIOIIMH. B3aemMHe po3TalryBaHHs IPSAMOT
Ta riomuHy. llepnenukynsp no
TUIOLUHY.

[Tpsima mpusma. [lipamina. [lnoma
MOBEPXHI Ta 00’ €M MIPU3MHU 1 TIIpaMiIu.

Humiagp. Konyc. Kyns. [nomi
MOBEPXOHB 1 00’ €MU IIUITIHAPA, KOHYCA 1
Kyol.

Po3B’s13yBaHHs 3a71a4 HA OOUYUCIICHHS
101 TOBEPXOHB 1 00’ €MIB, Y TOMY YUCI1
MPUKIIATHOTO XapaKkTepy.

Omnucye B3aeMHE pO3MIILIEHHS B POCTOPI1
NMBOX MPSMHUX; TPSIMO] Ta IUTOIIMHM; IBOX
[JIOLIUH.

IosicHIOE, 1110 Take:

npsiMa mpu3Ma, mipamija, MUIHIpP, KOHYC,
KYJIs Ta 1X €JIEMEHTH;

MOBEPXHS 1 00’ €M MHOTOTpaHHUKA 1 Tija
0OepTaHHS.

3o00paskye i 3HAXOAUTH HA MaJTIOHKAX
MHOTOI'PaHHUKH 1 TLJIa 00epTaHHA Ta iX
€JIEMEHTH.

3anucye i nosicH0€E HopMyIH MO
MOBEPXOHB 1 00’ €MIB 3a3HAYEHUX Y
porpami reoMeTpuIHUX QIryp.

3acToCcoBY€ BUBUYCHI O3HAUCHHS 1
BJIACTUBOCTI /10 PO3B’SI3aHHS 337a4 y T. Y.

TPUKJIAJHOTO 3MICTY.




Tema. ®YHKIII, IXHI
BJIACTUBOCTI TA ' PA®IKHA
JIiiicHI yncia Ta OOUHUCIICHHS.
BiacoTkoBipo3paxyHKH.

Po3pizHsieBuau yuces.
BuxoHY€B1ICOTKOBIPO3paXyHKHU.
Yucnosidyukiii. Obnactb
BU3HAYECHHS 1 MHOKMHA3HAYEHb.
Cnocobuzaganasadynkuii. ['padik
byHKI11i. MOHOTOHHICTB, TAPHICTH 1
HEeNapHICTb()YHKIIIH.
HenepepBHicThQYHKITIH.
KopucryerbesipisHIME criocobamMu
3aTaHHSI(PYHKITIH.
3HAXOAUTHIIPUPOIHY 00JIACTh
BU3HAUYCHHA(DYHKI[IOHATBHUX
3QJIEKHOCTEH.
3HaAX0AUTH3HAYCHHIDYHKIIINA TPU
3aJIaHUX3HAYCHHAX apTyMEHTY 1
3HAYEHHS apTyYMEHTY, 3a SKUX(DYHKIIIS
Ha0yBa€1aHOTO3HAYCHHS.
HaWBaKJTUBIIIIBIIACTUBOCTI.
JlocaiiaKy €BIaCTUBOCTI()YHKIIIH.
Kopinbn-rocrenens.
Apu(MeTHYHUUKOPIHBA-TO

CTETEHs, HOrOBIIACTHBOCTI.

CreneHi 3 palioHaJIbHUMHU
MMOKa3HUKAMH, IXHIBJIACTUBOCTI.
O04uCII0€,01[IHI0E TA MOPIBHIOE
3HAUYCHHSABUPA31B, AKIMICTATHCTEIICH] 3
palioHaJIbHUMHUIIOKa3HUKAaMH, KOPEHI.
BJIACTUBOCTI Ta Tpadiku.

Po3mni3zHae Ta 300paxyerpadiku
CTeNeHEBUX D YHKIIIH.

Tema. TPUTOHOMETPUYHI
®YHKIIII

Cunyc, KOCUHYC, TAHT€HC,
KOTaHTeHC KyTa. Panianne
BUMIPIOBAHHSKYTIB.

BmienepexoautuBiapaaiaHHOIMIpU
KyTa JI0 TpaayCHOT HHABMAaKH.
BcTaHOBII0€BIAIIOBIAHICTEMIK
MIACHUMU YHCJIAMHU 1 TOYKaMHU Ha
TPUTOHOMETPUYHOMYKOJTI.

O04nCII0€3HAYCHHATPUTOHOMETPUYHUX BUPA31B

3a
JIOTIOMOTOIOTOTOKHUXIIEPETBOPEHB 1
00YHCITFOBAJILHUX3ac001B133aJaHOO0
TOYHICTIO.

[lepioauuHicThPyHKITI.




BnactuocTi Ta rpadiku
TPUTOHOMETPUYHUX PYHKITIH.
Po3mniznac i 6ynyerpadiku
TPUTOHOMETPUYHUX(PYHKIIIH 1 HA HUX
UTIOCTPYEBIACTUBOCTI( YHKITIH.
["apMOHIYHIKOJMBaHHS.
3acTocoBy€eTpUroHOMETpHUHI(PYHKIIIT
710 OTMHCYPEAbHUXIIPOIIECIB, 30KpeMa
rapMOHIYHUXKOJIMBAHb.
TpuronometpuuHidopmynu
JI0/TaBaHHS Ta HACIIIKA 3 HUX.
IlepeTBoproeHeCKIaTHI
TPUTOHOMETPHUYHIBHUPA3H.
HaiinpocTimiTpuroHoMeTpuaHi
PIBHSIHHSI Ta HEPIBHOCTI.
Po3B’s13y€eHaiinpocrimii
TPUTOHOMETPHUYHIPIBHSIHHSI.

Tema. IOKASHUKOBA TA
JOT'APUDOMIYHA ®YHKIIIT
[ToBTOpEHHSBIIOMOCTEN MIPO
GyHKITI.
Creniup1310BUIILHUMIINCHUM
MoKa3HUKOM. BiactuBocTi Ta
rpaQiKUIOKa3HUKOBOI(PYHKIIII.
Jlorapudmu Tta ix

BJIACTUBOCTI. BiactuBocTi Ta
rpadik
JorapuMiyHOIDYHKIIIT.

[Toxa3HuKOBI Ta Jorapu@mMidHi
PIBHSIHHSI 1 HEPIBHOCTI.

Po3mi3nae i 0yayerpadiku
MOKa3HUKOBUX 1 JIorapuPpMIyHUXPYHKITIH
1 Ha HUX UTIOCTPYEBIACTUBOCTI(PYHKITIH.
3acTOCOBYEINOKA3HUKOBI Ta
norapudMiuHIPYHKIIT JO0 ONTUCY
HaNIIPOCTINXPEATTBHUXITPOLIECIB.
Po3B’13y€HalnpoCTIIIINOKa3HUKOB1

Ta JOrapu(pMIYHIPIBHAHHS 1 HEPIBHOCTI.

Tema. IOXIJHA TA I
3ACTOCYBAHHSA
['pannug@yHKIii B TOYLII.
[ToxinHadyHKII1, Tir€OMETPUYHUM 1
(GI3UYHUIBMICT.

[IpaBuna nudepeHiiroBaHHs Ta
tabmumsanoxigaux [[loxigHa

CKIIaJCHOIPYHKITIT].

Po3yMi€3HaueHHATTOHSTTAIOX1AHOT
JUTSL OMTUCYPeaTbHUXTIPOIIECiB, 30KpeMa
MEXaHIYHOTOPYXY.
3HAXO0AUTBKYTOBUUKOEPIIIEHT 1 KYT
HaXWIyAOTUYHOI 10 TpadikadyHKIIIiB
TaHIATOYII].
3HAXOAUTHIITBUIKICTH3MIHCHHSI
BEJTUYMHU B TOYIII.
Ha0maxeH00049HCII0€3HAUCHHS
cnananHadyHkuii. Ekctpemymu
¢byHKIi1. 3acTOCYBaHHATIOX1THOIIO
TOCIIKEHHADYHKITIH Ta MO0y 10BU
ixHixrpadikis. HaiiOiib1e 1
HaliMeHIIe3HAYCHHADYHKI[IT HA
MPOMIXKKY.




npupicT@yHKIIT B JTaHIATOYIII.
JMudepenuiroeyHkirii,
BUKOPHUCTOBYIOUYUTAOIUIIOTOX1THUX 1
npaBuiia qudepeHIitoBaHHS
3acTOCOBYENOXIIHY AJI 3HAXOHKEHHS
MIPOMIKKIBMOHOTOHHOCTI 1 €EKCTPEMYMiB
byHKITii.

3HAX0ANTHLHANOIBIIE 1 HATMEHIIIE
3HaYeHHADYHKITI.
Po3B’s13yeHeckIaqHINpUKIAIHI

3amadyi  Ha  3HAXOKCHHSIHANOUTBIINX
HalMEHINTMX3HAYCHbPCATbHUX BEITUYNH.

Tema. IHTET'PAJI TA HOT'O
3ACTOCYBAHHS

[lepBicHa Ta 1iBIaCTUBOCTI.
IaTerpan, orodizuunuii Ta
reomeTpuaHui3MicT. OCHOBHI
BJIACTUBOCTI Ta OOYHCIICHHS
1HTEerpasa.

OOYHCIEHHATUION] INTOCKUX

¢iryp, 1HIII3aCTOCYBaHHAIHTETpaJIA.

3HAXO0AUTBIICPBICHI, IIIO3BOASATHCS

710 TaOJIMYHUX, 32 JOTIOMOT'OIO MPABHII
3HAXO/KCHHSITIEPBICHUX Ta
HANTIPOCTIINXTIEPETBOPEHb.
BuainsieriepBicHy, 11103a/10BOJIbHSIE
3a/IaHITTOYaTKOB1YMOBH.
BigHoB/II0€3aKOH pyXy 3a 3aJIaHOIO
HIBUKICTIO, IIBUJIKICTh 32 TPUCKOPEHHIM
TOIIO.

Oo6uucaroeinTErpa 3a J0MOMOroro
OCHOBHMXBJIACTUBOCTEH 1 (hOpMYITH
Hgerotona-JleiOHina.
3HAXOAUTBILIOIIIKPUBOIIHIMHIX
Tpaneriu.

Tema. EIEMEHTH TEOPII
MMOBIPHOCTEM TA
MATEMATHUYHOI
CTATUCTUKHA
BunankoBuiiociiy 1 BUIIaKoBa
noais. BigHocHa JyactoTa moii.
ﬁMOBipHiCTLHOﬂi’f.
EneMeHTUKOMOIHATOPUKH.
KoMOiHaTopHi npaBuiia CyMH Ta
no0yTky. [[IepecTaHoBKH,
PO3MIiIIeHHs, KOMOIHAIi. |
BubipkoBi xapaKTepUCTHUKU:
PO3MaxBHOIPKH, MOJa, MEiaHa,

O04MCII0€BITHOCHY YAaCTOTY MOII].
O04nCII0eIMOBIPHICTHITOANT,
KOPUCTYIOUUCHI103HAYCHHSIM 1
KOMOIHAaTOPHUMH CXEMaMH.
[TosicHIO€3MICTCEPEAHIXTTOKA3HUKIB
Ta XapaKTEPUCTUK BUOIPKHU.
3HAXO0AUTBHYHUCIIOB] XapaKTEPUCTUKU
BUOIPKUJIAHUX.

CepeIHE3HAUYEHHS.
Tema. TIAPAJIEJIBHICTD Po3pi3Hsico3HauyBaHl W HEO3HAUYBAHIMOHATTS,
NPAMUX I TIVIOIIUH Y aKCiOMHU U TEOPEMHU.

IHPOCTOPI KuaacugikyeszaeMHepo3MillIEeHHS

OCHOBHIIIOHSATTS, AaKCIOMH
CTEpEOMETPIi Ta HAUMIPOCTIIIT

MNPSIMUX, TIPSMUX 1 TUIOIIUH, TUIOIIUH Y
MPOCTOPI3aKIbKICTIOIX CTIBHUXTOYOK.




HACI1AKNI3 HUX.
B3aeMHEpO3MIIIICHHSTIPAMUX Y
MIPOCTOPI.
[TapanenpbHENTPOCKTYBaHHS

1 IOTOBJIACTUBOCTI.
300paxkeHHADITYp  yCTepeoMETpii.
[TapanenbHiCTHIPAMOL Ta
iomuHU. [lapaensHiCThILIONKH.

BcTaHoBII0€YTIPOCTOPiB3aEMHE
PO3MIIICHHATIPSAMUX 1 MJIOLINH, 30KpeMa
napasebHICTHIIPSAMUX, IPSIMOI Ta
IUIOIIMHH, TBOXILIONIMH, MUMOOI’KHICTE
PSIMHEX.

Bynyezo0paxeHHA]Iryp 1 Ha HUX
BUKOHY€EHECKIIQAHIMOOYI0BH.
3aCcTOCOBY€EBITHOIIICHHS
napaneIbHOCTIMIKIIPIMUMH 1
TUIOHIMHAMUYTIPOCTOPI 10 OMUCY
BiTHOIIICHBM1K00 €KTaMHU(P13UIHOTO

IPOCTOPY.

Tema. BcranoB/o€enepneHIuKyIpHICTb
HNEPIIEHAUKYJISIPHICTD PSIMOi Ta IUIOIIAHH, JIBOXILJIOIIIMH.
HNPAMUX I IVIOLIUH Y IIpoektyBanHHs. /|BOrpaHHuM KyT.

IPOCTOPI BuwmiproBanHsBifcTaHEH y

[lepneHANKYISPHICTHIPAMOI 1
wiomuHu. [lepnenaukynsapHicTh
TUTOIIIHH.

pocTopi (B1I TOYKH JI0 TIPSAMOi, BiJl
TOYKH JI0 TUIOLIUHH, BIIPIMOII0
TJTOIMHM, MIKIIONTAHAMU).
BuMiproBaHHSAKYTIB y MPOCTOP1 (MK
OPSIMUMU, MK TPSIMOIO 1 TUIOIIHHOIO,
MIDKILIOIITMHAMH ).
OO04mcII0€BIICTaH TA KYTH Y

POCTOPI.
BcTaHoBJ110€B32€MHEPO3MITIICHHITIPSIMUX 1
IJIOIIMHYIIPOCTOPI, 0a3yrouncCh Ha
BUMIPIOBAHHSIX.

3acTOCOBYEBITHOIICHHAMIK

MPSIMUMU 1 TUIOIUHAMUYIIPOCTOPI,
BUMIPIOBAHHSABIICTAHEH 1 KYTIB Yy
MPOCTOPI JIst OMUCY00’ €KTIB(PI3UYHOTO
POCTOPY.

Tema. KOOPAUHATMU i
BEKTOPHU
[TpsAMOKYTHIKOOpIMHATH B
POCTOPI.

Bexropuynpocropi. ii Hazg
BekTOpaMu. Po3kimamaHHs BeKTOpa
Ha

CKJIaJIO0BI.

Kopucryerncsiananorieromix
BEKTOpaMU 1 KOOpAWMHATAMM Ha TIUIOUIUMHI #
YIpPOCTOPI.

Y CcBiIOMIII0€BAXITUBICTH BEKTOPHO-
KOOPJIMHATHOTO METO/IYy B MaTEMATHIII.
Bukonyenii Hag BeKTOpamu, 1110
3aJIaHIr€OMETPUYHO 1 KOOPANHATAMU;
3acTOCOBYEBEKTOPH JIJIsI
MOJICITIOBAHHS 1 00UMCIICHHS
T€OMETPUYHUX 1 (PI3UYHUX BEIIMUMH.
Jii Ha BeKTOpamu, 103aaH1
KoopauHataMu. DopMyH TS
O0OYHMCIICHHSIIOBKUHHA BEKTOPA, KyTa




MDK BEKTOpaMH, BIICTAaHIMDK/IBOMa
TOYKAMH.

BuKOPHCTOBYEKOOPIMHATH Yy
MIPOCTOPI JIJIs1 BUMIPIOBaHHSBIICTaHEH,

KYTIB.
[ PIBHSIHHATITIOIIMHH, cthepu.]
Po3ni3HaepiBHIHHSAIIIONIMHY, cepu.
Tema. TEOMETPUYHI TUIA. Po3ni3Ha€0CHOBHIT€OMETPUYHITIIIA,
OB’€EMMU TA TIJIOLII iXHICIIEeMCHTH.
IHOBEPXOHb Byaye300pakxeHHIOCHOBHUXBH/IIB
IF'EOMETPUYHHUX TCOMETPUIHUXTLII, IXCIICMEHTIB,
TILJIL. nepepisis.
Humiaapu 1 npusmu. Konycu 1 O04nCII0€0CHOBHICIIEMEHTH
nipamigu. MHOTOrpaHHUKH. HaUMPOCTIIUXT€OMETPUUHUXT1IL.
[IpaBUIBLHI MHOTOTPAHHUKH. BcTaHoBJII0€BIACTUBOCTI
Kymns 1 chepa. [Inommuna, reOMETPUIHUXPITyp.
notuuHa 1o cepu. TimaoOepTaHHs. | 3aCTOCOBYEr€OMETPUUHITLIA TUISt
O06’eMH Ta TJIOIIIITOBEPXOHb. r€OMETPUYHUXTIIL.

MOJICTIOBAaHHATEOMETPUYHUXTIIL.
O0uncII0€3 HEOOX1THOIOTOYHICTIO
00’€MU Ta MIOUIINOBEPXOHb
T€OMETPUYHUXTLI, BAKOPHUCTOBYIOUH:
OCHOBHI(OPMYJIH; pO3OUTTATLI HA
HANIIPOCTIII; BUMIPIOBAHHAIAPAMETPIB
pEATBHUXTLI Ta IX(PI3UYHUX MOJIETIEH.




KPUTEPII OIIIHIOBAHHSI CHIBBECIJIA 3 MATEMATHUKHU

1Ji51 a0iTypi€HTIB HA OCHOBI MOBHOI 3arajibHOI cepeIHbOI OCBITH
3MICT 3aBlIaHb, CKIAJCHUX JUIsl TPOBEIACHHS CIIBOSCITM 3 MaTEeMAaTHUKH IS
a0ITypi€HTIB Ha OCHOBI IOBHOI3arajJbHOI CEpeIHBOI OCBITH, BIAMOBINA€ MitOUii
nporpami Ui 3arajJbHOOCBITHIX HaBUAJbHHUX 3aKJIaiB Ta MPOTpami IIKiJ, JIILEB,
riMHa31M.

Koxen BapianT cmiBOeCiIM CKIQJAa€TbCs 3 UYOTHPHbOX 3aBlaHb, fKi
BIJIDI3HSIOTBCA CKJIAAHICTIO Ta ((opmolo 3aBaaHb Ha BUKOHaHHS 3aBJaHb
BIJIBOJUTHCA 45 XBUJIUH.

3aBaHHs BBAXKAETHCS BHUKOHAHMM TMPABWIBHO, SKIIO y OJaHKy BiANOBiACH
3amucaHi ycl HeoO0XiaH1 00UHCIICHHs, IEPETBOPEHHS Ta MTPaBUJIbHA BIIIOBI/Ib.

Cucremy HapaxyBaHHS OadiB 3a TMpaBWJIBHO BHUKOHAHE 3aBJaHHA JUIs
OLIIHIOBAHHA criBOeCiIM HaBeIeHOo B Tadmumi 1.

Howmepu 3aBnanb Kinpkicts OamiB
1 2 oaim
2 2 Oaim
3 5 GamB
4 3 6aim
Bcroro 12 GaiiB

BianoBigHICTh KUIBKOCTI HaOpaHUX BCTYNMHUKOM OalliB OI[IHIII HaBEJICHO B

Tabmui 2.

Kinbkicte HaOpanux 6amin

OriHka

1-7

He 3apaxoBano

8-12

3apaxoBaHO




KPUTEPII OIIIHIOBAHHS 3HAHb 3 MATEMATUKHU
ABITYPIEHTIB IIKXT HYXT HA OCHOBI ITIOBHOI 3ATAJIBHOI
CEPEJIHBHOI OCBITH

PoGora omiHmwoerscs 3a 12-0anpHOI0 Ta 200-0aJbHOIO IIKAJIOK OIIHIOBAHH,
BHUXOJISTYN 3 TAKUX HOPMATHBIB.

PeliTuHrosa orinka
Omwinka 3a 12-0ai1pHOI0 3a 200-0a1bHOIO0 .. )
KinbkicTs HaOpaHux OaiB
INEN IIIKAJIOK0
1 HE CKJIaB 1-2
2 HE CKJIaB 3-4
3 HE CKJIaB 5-6
4 100-120 7-8
5 121-135 9-11
6 136-147 12-14
7 148-156 15-16
8 157-166 17-19
9 167-176 20-23
10 177-187 24-27
11 188-197 28-30
12 198-200 31-33

[Tpumitka: 1. Cucremy HapaxyBaHHsI OajiB 3a NMpaBWIbHE BUKOHAHHS 3aBIaHHS
HaBEJICHO Yy TaOJIHIII.

Howmepu 3aBnasp Kinekicts OamiB Yceworo
1.1-1.14 no 1 Gamy 14 GaniB
2.1-2.3 1o 3 6anu 9 GaniB
3.1-3.2 1o 5 6anu 10 6aniB

Vcporo OaiiB 33 Gamm

[Iporpama BcTymHOTO BUMIPOOYBaHHS Ta KPUTEPIi OIIHIOBAHHS 3HAHB PO3pOOIICHI

€K3aMEHAIIITHOI0 KOMICIEO.

["'onoBa ex3amMeHariitHOI KOMicCil

T.B.Cepreena







