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1. BCTYII
[Iporpamy BcTymHOrO BHUNpOOyBaHHS (cmiBOecimM) 3 MaTeMaTHKHU

po3po0seHO Ha OCHOBI 3akoHy Ykpainu «[Ipo 3arajibHy cepeiHio OCBITY»,
Jlep>xaBHOTO CTaHmapTy 0a30BOi Ta MOBHOI 3arajbHOI OCBITH, 3aTBEPIKEHOTO
nocranoBoto Kabinety MinictpiB Ykpainu Big 23 muctonana 2011 p. Ne 1392 (3i
3MiHaMHM) Ta MporpamMu JJIs 3arajlIbHOOCBITHIX 3aKjajiB 3 JUCHUIUIIHH
«MatemaTukay 11 5-9 kiaciB 3akiajiB 3arajbHOI cepeIHbOT OCBITH.
MeTo10 BCTYITHOTO BUTPOOYBAHHS 3 MATEMATHKH €:
® BUSBUTHU 1 OI[IHUTH PIBEHb HABYAILHUX JIOCSTHEHb BCTYITHUKIB;
® OILIIHUTH CTYMIHb MATOTOBJICHOCT] BCTYMTHUKIB JIJIS OJABIIIOT0 HABYAHHS
3a MPOrpamor0 MiJrOTOBKH (DaxiBIiB OCBITHHO-MPOGECIHHOTO CTYIEHs
($haxoBOTO MOJIOAMIOTO OaKasaBpa.
3aBAaHHsA BCTYIIHOIO BHUIIPOOYBaHHsA (CHmIBOECIIM) 3 MAaTeMaTUKHU
NOJIATal0Th B TOMY, 11100 OLIHUTH 3HAHHS Ta YMIHHS BCTYITHHKIB:
e OyAyBaTh MaTEMaTUYH1 MOJEJIL;
® BUKOHYBaTH MaT€MaTUYHI PO3PaXyHKH;
® BUKOHYBATU MEPETBOPEHHS BUPA3iB;
e JoCHiKyBaTu QyHKIN, OyayBatu rpadiku;
e DO3B’sA3yBaTH PIBHSHHS, HEPIBHOCTI Ta iX CUCTEMH, TEKCTOBI 3a/1a4i;
® BCTAaHOBJIIOBATU BJIACTUBOCTI T€OMETPUYHUX (DITyp Ta BUKOHYBATH
reoOMeTpruyH1 N0OY10BH;

® 3HAXOJIUTHU KUIbKICHI XapaKTEPUCTUKHU T€OMETPUUHUX (DITYD.

2. OCHOBHI BUMOI'M 10 HIAT'OTOBKHU BCTYIIHUKIB
Abimypienm nosunen 3Hamu.:
e O3HAYEHHS MPABWILHOTO 1 HENPABWIBHOTO JApo0iB; HAa3BU PO3PSIB
JIECSATKOBUX 3HAKIB Y 3aIUCY JECSITKOBOTO ApOOY;
e O3HAYEHHS BIJICOTKA, BIJHOMIEHHS 1 TPOMOPIli, OCHOBHY BJIACTHUBICTh

MPOMNOPIIii;



nmpaBuJia J0JIaBaHHA, BIJIHIMAHHS 1 MHOXKEHHSI OJTHOWICHIB 1 MHOTOYJICHIB;
dbopMyTH CKOPOYEHOTO MHOKEHHS;

npaBujia BUKOHAHHS I HAJ CTENEHSAMH 3 IIJIUM MOKAa3HUKOM; IMPABUIIO
TJICHHS CTETICHIB 3 IIUTMM MTOKa3HUKOM; OCHOBHY BJIACTUBICTH IpO0Y;
o3HaueHHs (QyHKII, 00JacTi BU3HAUYCHHS 1 o00sacTi 3Ha4YeHb (YHKIIIT;
cnocobu 3aBmaHHsS (QyHKII(; Tpadika QYHKIII; OCHOBHI eJIEeMEHTapHI
byHKIIT;

O3HAYEHHS KBAJPATHOTO PIBHIHHS; (DOPMYIM JTUCKPUMIHAHTA, KOPEHIB
KBaJpPaTHOTO PIBHSHHS;

O3Ha4YEeHHS apu(PMETUYHOT 1 TEOMETPUYHOI MPOTPECiii; IpaBUiIa OKPYTJICHHS
yyces, BUKOHAHHS apuMETHUUYHMX [id 3 HAOIMKEHUMU 3HAYCHHSIMH,
MpaBUJIa MOJJAHHS BIJMOBI/II 10 TPUKJIAIHOT 3a/1a4i;

TEOPEMH CHUHYCIB 1 KOCUHYCIB Ta HACJIJIKH 3 HUX; aITOPUTMH PO3B’A3yBaHHS
TOBUTHHUX TPUKYTHHUKIB; 03HAYEHHS MTPaBUILHOTO MHOTOKYTHHUKA, (hopMyTn
CYyMH BHYTPIIIHIX KyTIB MHOTOKYTHHUKA;

dbopMmynu IS TUIONI MPSIMOKYTHHUKA, Tapajesorpama, poMo6a, TpUKYTHHKA,
Tpamerlii, Kpyra;

Abimypienm nosuner emimu:

YUTATH 1 3aITUCYBATH 3BUYAlHI APOOU; BUIUISATH 1Ty 1 IpoOOBY YaCTHUHY 3
HEMPaBWIHLHOTO Jpo0y; MEepPETBOPIOBATH MIIIaHUN Jpi0 y HENpaBUIbHUI;
MOPIBHIOBATH, J0JaBaTH, 1 BIJHIMATH 3BUYalHI JpoOU 3 OJHAKOBUMH 1
PI3HHUMH 3HaAMEHHUKAMH; TOPIBHIOBATH JIECATKOBI JpoOM; BUKOHYBATH
JOJaBaHHs, BiAHIMAHHSA, MHOXXCHHS 1 JUICHHS JECATKOBUX JpOOiB;
3HAXOJUTH BIJICOTKH BIJ] YMCJIA Ta 32 HOTO BIJICOTKOM.

PO3B’sI3yBaTH TPU OCHOBHI 3a/1adi Ha BiJICOTKU; 3HAXOJUTH HEBIJIOMUM YJICH
MIPOTIOPIIii;

CIPOLIYBATH YUCIOBI 1 HAMMpOCTIII OyKBEH1 BUPa3u 3 LIJIUM MOKa3HUKOM;
PO3B’s3yBaTH HECKJIA/IHI palllOHAIbHI PIBHSHHS;

3HAaXOJIUTH OOJACTh BHU3HAUEHHS Ta 00JIaCTh 3HA4Y€Hb (PYHKIII; OyayBaTH
rpadiku eJIeMEeHTapHUX (PYHKITIH;

PO3B’SI3yBaTH JIIHIMHI Ta KBaJIpaTUYH1 HEPIBHOCTI;



e PO3B’S3yBaTH CUCTEMH JIHIMHUX PIBHIHBb Ta HEPIBHOCTEH;

¢ BHUKOHYBAaTH OOYHMCIICHHS BUPAa3iB 3 apu(hMETUUYHUM KBaJIPAaTHUM KOPEHIB;

e pO3Mi3HaBaTH apu(PMETHYHYy 1 TEOMETPUYHY TMporpecii ceped 1HIIMX
MOCIIIOBHOCTEH; pO3B’sI3yBaTH 3alayl Ha apuPMETHUYHy 1 T€OMETPUYHY
porpecii;

e DO3B’sI3yBaTH  3ajadi, 3aCTOCOBYIOUM  QJITOPUTMHU  PO3B’sI3yBaHHS
TPUKYTHUKIB; OyayBaTh  NpPaBWIBHUN  TPUKYTHUK, HYOTUPUKYTHHK,
MIECTUKYTHHUK; 3aCTOCOBYBAaTH BUBYEHI (POPMYIIU IO PO3B’A3yBaHHS 3a]1ay;

e pO3B’A3yBaTH 3ajayl, fKI MICTATh PI3HI BUAM YOTUPUKYTHUKIB Ta iX
CJIEMEHTH;

e PO3B’SI3yBaTH TPUKYTHHKH,

e PO3B’sI3yBaTH 3aJja4l BUKOPUCTOBYIOUH JIEKAPTOB1 KOOPAUHATH Ta BEKTOPH Ha

[UTOILIUHI.

3. PO3JILIN, IIIO BUHOCATLCSI HA BCTYIHE BUIIPOBYBAHHS
(CHIBBECILY)

HATYPAJIBHI YHCIIA.

HatypanpHi uncna. Yucino Hynb. Bigpizok. BuMiproBanHs 1 noOyaoBa BiJipi3Ka.
[Tpominb, npsima. KoopaunatHuii mpomidb. [lOpiBHSHHS HaTypadbHUX YHCEIL.
JlonaBaHHsI 1 BITHIMaHHS HaTypaJIbHUX YKCel. BaacTUBOCTI 10jaBaHHS.

MHuoXeHHsI HaTypaidbHUX 4Yucel. BmactuBocti MHOXeHHs. KBaapaTt 1 kyO
yucna. Jlinenns HatypaiapHuX yncen. Jlinenns 3 ocradero. Uucnosi Bupasu. bykseni
BUpa3u Ta ix 3HayeHHs. Dopmyinu. PiBHsHHSA. PO3B’3yBaHHs PIBHSHbD.

JIPOBOBI YHC(CJIA

Jpo6oBi uucna. 3suuaiini apobu. [IpaBuiibHI Ta HEMpaBWIBHI Apoou. MirraHi
yucia. [TopiBHIHHS 3BUYaiiHUX APOOIB 3 OJJTHAKOBUMH 3HAMCHHHMKaMH. Jlo/1aBaHHs
1 BiAHIMaHHS 3BUYalHUX POOiB 3 OJHAKOBUMHU 3HaMeHHUKaMu. [lecaTkoBuii apio.
3anuc 1 4WMTaHHS JECATKOBUX Jpo0iB. IIopiBHAHHS 1 OKPYTJICHHS JECATKOBHUX

npo6iB. JlomaBaHHS, BiTHIMAHHS, MHOXEHHS 1 JUICHHS JECATKOBUX JpOOiB.



OcHoBHa BaacTuBicTh JpoOy. CkopoueHHs ApoOy. HaiimMeHmmii coiabHUN
3HAMEHHUK. 3BEACHHS OpoOiB N0 CHiIbHOrO 3HamMeHHWKa. [lopiBHSHHS IpOOiB.
JlomaBaHHs, BiHIMAHHS, MHOKCHHS 1 JUICHHS 3BHYAHHUX NPOOiB. 3HAXOKCHHS
npoOy BiJ yucia 1 yucia 3a Horo apobom. IlepeTBopeHHs 3BUYaWHHX JIPOOIB Y
necsaTkoBl. HeckiHueHHI mepioguyHi AecsaTKoBl Apoou. JlecsaTkoBe HaOMMKEHHS
3BU4aiiHoro ApoOy. CepenHe apudmeTudHe, ¥WOro BUKOPUCTAHHS IS
PO3B’A3yBaHHS 3aJ1ay MPAKTUYHOTO 3MicTy. Cepe/lHe 3HaUYEHHS BEJTMYUHHU.

HO/JUIBHICTbh YHUHCEJI

JinpHUKY HaTypabHOTO YKcia. O3Haku noauibHOCTI Ha 2, 3, 9, 51 10. IIpocri
Ta CKJIaJieHl yncia. Po3kiagaHHs yrucen Ha NpocTi MHOKHUKH. CHUIbHUNA AUTHBHUK
KUTbKOX uncels. HallOinpuii cniibHui qi1bHUK. B3aemHo npocti yncna. CroijabHe
KpaTHe KUIbKOX yrcelsl. HaliMeHIe ciiibHe KpaTHe.

BUTHOILEHHA I ITIPOITOPIIIT

Bignomenns. OcHoBHa BiacTUBICTH BigHOoIeHHs. Ilpomopris. OcHoOBHa
BJIACTUBICTH MpoMopIlii. Po3B’a3yBaHHs piBHSHb Ha OCHOBI BJIACTHBOCTI MPOTIOPITII.
[Ipsima nponopitiiiHa 3ajeXXHICTh. 3a7a4i Ha TPOTMOPIIIHHUI MO

PAIIIOHAJIbHI YHCJIA TA JIIT HAJT HUMH

HNonatui ta Bim emui yucna. Yucmo 0. Koopaunatna mpsima. Tlporunexsi
yucia. Moaynb yucna. Lini uncna. ParionansHi yncna. [TopiBHSIHHS paliioOHaIbHUX
yucen. JlonaBaHHs, BIJHIMAHHS, MHOXEHHSI 1 [IJIGHHS palllOHAJIbHUX YHUCET.
BrnactuBocTi nomaBaHHS 1 MHOXKEHHSI paIliOHAILHUX YHCEI. PO3KpHTTS HYKOK.
[Toni6H1 qomaHku Ta ix 3BefeHHs. PiBHsHHSA. OCHOBHI BJIACTUBOCT1 PIBHSHHS.

JITHIHHI PIBHAHHA 3 OTHIEIO 3SMIHHOIO

JlinifiHi pIBHAHHS 3 OJHIEI0 3MiIHHOIO. PO3B’s3yBaHHS JIHIWHUX PIBHSHB.
Po3B’s13yBanHs 3a/1a4 3a JOTIOMOTOIO JIIHIMHUX PiBHSHB. PIBHSHHS K MaTeMaTUYHA
MOJIEJIBb 3a4a4l.

HIII BUPA3H

Bupasu 31 3miaaumu. i1 pamionanbhi Bupasu. UnciioBe 3HaYeHHST BHpa3y.
Toroxni Bupasu. Toroxnictb. ToToxkHi mepeTBopeHHs Bupaszy. JloBeneHHsS

totoxkHocTer. Ctemup 3 HaTypaJbHUM ITOKA3HHUKOM. BnactuBocTi cremeHs 3
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HATypaJbHUM TMOKa3HUKOM. OpnHowineH. CTaHmapTHUN BUIJSN] —OJHOYJICHA.
[limHeceHHS OMHOWICHIB 1O CTeneHs. MHOXEHHS OJHOWICHIB. MHOTOWICH.
[TomiOHI YIeHH MHOTOYJICHA Ta X 3BeAcHHS. JlogaBaHHs 1 BITHIMAHHS MHOTOUJICHIB.
MHOXeHHs OJJHOUYJIEHa 1 MHOTO4IeHA; MHOXEHHS JIBOX MHOTOWIEHIB. Po3kiananHs
MHOTOWICHIB Ha MHOKHUKH CIIOCOOOM BHHECEHHS CITIJILHOTO MHOKHHUKA 32 TYKKH
Ta crocoboM rpymnyBanHs. @OpMylid CKOPOYEHOTO MHOKEHHSI: KBaJpaT JBOYJICHA,
pI3HHUIIA KBajpaTiB, cyma 1 pi3HULA KyOiB. Bukopuctanas ¢opmys CKOPOUYEHOTO
MHOKCHHS JIJTS PO3KJIaaHHs MHOTOWICHIB HA MHOYKHUKH.

OYHKIIT

Oynkmisgs. O6macTh BU3HAUCGHHS 1 00yacTh 3HayeHb (GyHKINi. Crocobu
3apiaaHHs QyHkuii. ['padix Pynkuii. JliHiiHa QyHKUIA, OpsMa TPONOPLINHICTS,
oOepHeHa MPOMOPILIHHICTS 11 Tpadik Ta BIACTUBOCTI.

Haiinpocrimi meperBopenns rpadikis Gpynxuii. GyHKIis y = ax” + bx + ¢, a#
0, ii rpadik 1 BIaCTUBOCTI.

CUHCTEMMH JITHIHHHAX PIBHAHB 3 IBOMA 3MITHHHMH

PiBHsHHS 3 1BOMa 3MIHHUMU. P0O3B’ 130K piBHSHHS 3 BOMAa 3MiHHUMU JIiHilHE
PIBHSHHS 3 JBOMa 3MiHHUMU Ta Horo rpagik. CucreMa OBOX JIIHIMHUX PIBHSHb 3
JIBOMA 3MIHHUMHU Ta ii po3B’s130K. PO3B’s13yBaHHs CUCTEM JBOX JIIHIMHUX PIBHSHb 3
JIBOMa 3MIHHUMH: TpadiyHUM CIOCOOOM; CHOCOOOM IiJICTAHOBKH; CIIOCOOOM
noaaBaHHs. Po3B’s3yBaHHS 3a/1a4 3a JIOTIOMOT'OK0 CUCTEM JITHIMHUX PIBHSHb

PAIIIOHAJIBHI BUPA3H

PamionanbsHi Bupasu. JJonmyctumi 3Ha4eHHS 3MIHHUX. TOTOXHI TIEpETBOPEHHS
paiioHaIbHUX  BUpasiB. ParioHanbHi  pIBHSHHSA. PiBHOCWIIBHI  PiBHSIHHSL.
Po3B’si3yBaHHs palioHaJbHUX PiBHAHBL. CTEMiHb 3 UMM MOKa3HUKOM 1 HOTO
BiacTuBOCTI. CTaHIAPTHUHN BUTJIS YHCIIA.

KBAJPATHI KOPEHI. JIHCHI YHCJIA

KBagpatHuii KOpiHb. ApudMeTHIHNHA KBaApaTHHT KOpiHb. PiBHsHHS X° = a.
Pamionanphi yncna. IppamionansHi uncia. Jlivicai uncina. Yucnosi MHOKUHU. ETanm

PO3BUTKY uucia. ApuMeTUIHUIN KBaAPAaTHUIN KOPiHb 3 T0OYTKY, ApoOY 1 cTEneHsl.



JoOyToK 1 yacTka KBajpaTHUX KOpeHiB. TOTOXHICTh. TOTOXHI MEPETBOPEHHS
BHPA3iB, 110 MICTATh KBaJAPaTHI KOPEHI.

KBAJ/IPATHI PIBHAHHA

KBampatui piBHsSHHSA. HemoBHI KBajpaTHI pPIBHSHHSA, iX pO3B’SI3yBaHHS.
dopmyiia KopeHiB KBajapaTHOTO piBHsSHHSA. Teopema Bieta. KBagparuuii TpudsieH,
fioro kopeHi. Po3knamaHHA KBaapaTHOTO TpUWIEHA HaA JHIAHI MHOXHHUKH.
Po3B’s13yBaHHs PiBHSIHB, SIKI 3BOJATHCS O KBaApaTHUX. Po3B’s3yBaHHS 3a1ad 3a
JOTIOMOT'O0 KBaJIpaTHUX PIBHSIHB Ta PIBHSHB, SIKI 3BOIATHCS 10 KBaIpaTHUX.

HEPIBHOCTI

Uwucnosi HepiBHOCTI. OCHOBHI BIACTUBOCTI YUCIIOBUX HepiBHOCTEH. [Tounenne
JIOJIaBaHHsI 1 MHOXEHHSI HEpIBHOCTEW. 3aCTOCYBaHHS BIACTUBOCTEH YHCIOBHUX
HEPIBHOCTEH JJI OIIHIOBAHHS 3HAYeHHs BUpasy. HepiBHOCTI 31 3MiHHUMU. JliH1HHI
HEpIBHOCTI 3 OJIHIEI0 3MIHHOIO. PO3B’s30Kk HEpiBHOCTI. YHCIOBI MPOMIKKH.
O0’eqHaHHA Ta IMepepi3 UMCIOBUX NPOMDKKIB. PoO3B’s3yBaHHS JIHIMHUX
HEpIBHOCTEH 3 OJIHI€I0 3MiHHOI. PiBHOCHIBHI HepiBHOCTI. CHUCTeMH JiHIHHUX
HEpPIBHOCTEM 3 OJHIEIO 3MIHHOIO, iX pO3B’si3yBaHHS. KBajgpaTHa HEpIBHICTS.
Po3B’s13yBaHHs KBaJpaTHUX HEPIBHOCTEH.

EJIEMEHTH ITPUKJIA/THOI MATEMATHUKH

MartematnuHe monenmoBaHHs. BincoTkoBi po3paxyHku. Dopmyrna CKIagHUX
BIJICOTKIB.

YHCJIOBI HOCIT/IOBHOCTI

Uwucnosi mociaigoBHOCTI. AprudMeTnyHa nporpecis, ii BmactuBocti. @opmyna
n-ro uneHa apudmernyHoi mporpecii. Cyma mepmmx N 4jeHiB apudMeTHIHOT
nporpecii. ['eomerpuuna mnporpecis, ii BmactuBocti. dopmyrna N-To yieHa
reomeTpuyHoi mporpecii. Cyma mepmux N YIEHIB T€OMETPUYHOI TPOrpecii.
HeckinuenHa reoMeTpu4Ha nporpecis Ta ii cyma. Po3B’si3yBaHHs BIpas 1 3a/1a4 Ha
porpecii, B TOMy YHCIII TPUKIIATHOTO 3MICTY.

HAHIIPOCTIIII TEOMETPHYHI ®ITYPH TA IX BJIACTUBOCTI

['eomerpuuni ¢irypu. Touka, mpsiMa, BiIpi30K, IPOMIHB, KYT Ta X BIACTUBOCTI.

BumiproBanHs Bipi3kiB 1 KyTiB. bicekTpuca kyta. BigcTtanb MiX JBOMa TOYKaMH.
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BumiproBasbHi, KpecaspCchKi Ta JOMOMIXKHI IHCTPYMEHTH, 1110 BUKOPUCTOBYIOTHCS B
reoMeTpii.

B3AEMHE PO3TAILLIYBAHHA IIPAMUX HA IUIOITHHI

CyMmixkHI Ta BepTUKAJIbHI KyTH, iX BiacTtuBocTi. [lapanenbHi Ta
MePIIeHIMKYJIAPHI TpsiMi, iX BIacTUBOCTI. [lepnenaukysnsp. BiacTanpb Bij TOUku 10
npsimoi. KyT Mik 1BOMa mpsSMHMH, IO MepeTHHaOThcs. KyTu, yTBOpeHi mpu
NEpPEeTUH1 IBOX MNpSIMHUX CiuyHOO. O3HAaKU TapajeabHOCTI MpsSMHUX. BaacTUBOCTI
KyTiB, YTBOPEHHUX MPHU MEPETUHI MapajelbHUX MPSIMUX CIYHOIO.

TPUKYTHUKH

TpuxkyTHHK 1 fioro eneMeHTH. PiBHICTh reoMeTpudHUX ¢iryp. O3HaKu piBHOCTI
TPUKYTHUKIB. Bunn TpukyTHUKIB. PIBHOOEIpEHNI TPUKYTHUK, HOTO BIIACTUBOCTI Ta
o3Haku. Bucota, 6icekTpuca 1 Mmeniana TpuKyTHHKA. O3HAKH PIBHOCTI MIPSIMOKYTHUX
TPUKYTHUKIB. B1acTUBOCTI MPSAMOKYTHUX TPUKYTHHUKIB. CyMa KyTIB TPUKYTHHUKA.
30BHIIIHIN KYyT TPUKYTHHKA Ta KOro BiaacTUBOCTI. HepiBHICTh TpukyTHUKaA. Koo,
OIMCaHe HAaBKOJIO TpUKyTHUKA. Koo, Bniricane B TpUKyTHUK. [10110HI TPUKYTHUKH.
O3Haku NOJIIOHOCTI TPUKYTHHUKIB. 3aCTOCYBaHHS MOAI0HOCTI TPUKYTHHUKIB: CEPEIHI
MPOMOPIIINAHI BIAPI3KK B MPSIMOKYTHOMY TPUKYTHHUKY; BJIACTHBICTH OICEKTpUCH
TPUKYTHHUKA.

YOTHPUKYTHHKH

YoT1upukyTHUK, Horo enemeHTH. [lapanenorpam ta ioro BiactuBocTi. O3HaKU
napayienorpama. IIpsMOKyTHHK, poM0O, KBaapaT Ta iX BJIacTHBOCTI. Tpamerris.
Bnucani Ta omucaHi 4OTUpUKYTHUKHU. Brnucani Ta ueHTtpanbHi KyTH. Teopema
®daneca. Cepenns JiHisl TPUKYTHUKA, il BiacTuBOCTI. CepenHs JiHisA Tpamerlii, ii
BJIACTUBOCTI.

MHOI'OKYTHUKM. ILIOLI MHOTI'OKYTHHKIB

MHorokyTHUK Ta foro enemMeHTdH. ONyKii i He onmykiIi MHOTOKYTHUKU. CyMa
KyTiB OMYKJIOTO MHOTOKyTHHMKAa. Brucani ¥ ommcani MHOTOKYTHUKH. [lOHSATTS
10Nl MHOTOKYTHHMKA. OCHOBHI BiacTUBOCTI twioml. [lmoma mnpsiMOKyTHHKA,

napanenorpama, Tpukytauka. [Inoma Tpamnerii.
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[IpaBwibHI MHOTOKYTHUKH. DOpMYJH pajiyciB BIMCAHUX 1 OMUCAHMX KIJI
MpaBUILHUX MHOTOKYTHHKIB. [100y10Ba IPaBMIIBHIX MHOTOKYTHHKIB.

JloBxknHa koia. JloBxkuHa ayru koia. [noma kpyra ta Horo yactux

PO3B’A3YBAHHA TPUKYTHHUKIB

Teopema Ilicdaropa. Ilepnenmukynsip 1 moxuia, ix BiactuBocTi. CuHYC,
KOCHHYC 1 TAHT€HC TOCTPOro KyTa MPSIMOKYTHOTO TpUKyTHUKA. CIiBBITHOIICHHS
MIK CTOPOHAMHU 1 KyTaMH MPSIMOKYTHOTO TPUKYTHUKA. 3HAYEHHSI CHHYCa, KOCUHYCa
1 TaHreHca NEIKUX KyTiB. P03B’sS3yBaHHSA TPSIMOKYTHHX TPHUKYTHHKIB. CHHYC,
KOCHHYC, TaHTeHC KyTiB Bija 0° 1o 180°.

ToToXHOCTI: Sin® & + cos’ @ = 1; sin (180° — @ ) =sin@ ; cos (180° —& ) =—
COS @ ;Sin(90°—@) =cos & ; cos (90° — @) =sin® . TeopeMu KOCHUHYCIB 1 CHHYCIB.
Po3B’s13yBanHs TpUKYTHUKIB. DOpMyIH /ISl 3HAXOJKEHHS TUIOMII TPUKYTHHUKA.

JIEKAPTOBI KOOP/IHHATH HA ILUIOLIIHHI

[IpssmokyTHa cuctemMa KoopiauHaT Ha tuioniuHi. KoopnunHatu cepenunu
BiJIpi3ka. BimcTraHp MK JBOMa TOYKAMH 13 33JlaHMMHU KOOpAWHATaMU. PiBHSHHS
KOJia 1 IPSIMOI.

TI'EOMETPUYHI IIEPETBOPEHHA

[lepemimennst Ta ioro BractuBOCTl. CUMETpis BIJIHOCHO TOYKH 1 TPSIMOI,
MOBOPOT, NapajieabHe nepeHeceHHs. PiBHicTh ¢iryp. [lepeTBopenHs moaibHOCTI Ta
roro BiactuBocTi. 'omoreTis. [loniOnicTs diryp. Ilnomr nogioHux diryp.

BEKTOPH HA IUIOIITHHI

BekTop. Moyinb 1 HanipsiM BekTopa. PiBHICTH BekTOpiB. KoopauHaTu BeKTopa.
JlonaBaHHs 1 BiGHIMAaHHA BEKTOpiB. MHOXeEHHs BekTopa Ha uucio. KomineapHi

BekTOpu. CKansipHuid TOOYTOK BEKTOPIB.
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4. TIPOT'PAMHI IMTAHHA 3 MATEMATUKU, AKI BUHOCATBCA
HA BCTYHHE TECTYBAHHA (CIIIBBECIY)
I. OcHoBHI MaTeMaTH4YHi NOHATTA i pakTH
Anzebpa
JiticHi yncna. Moynb yncia, Horo o3Ha4eHHs Ta TEOMETPUYHUM 3MICT.
[Ipomnopiiii. OcHOBHA BJIaCTUBICTH MPOMOPILI.
Bincotku. OcHOBHI 3a/1a4i Ha BiJICOTKH.
3Buyaiinuii 1pi6. OCHOBHA BIACTUBICTH JIpO0Yy.
JlecatkoBi ApoOu. 3anuc, MOPiBHSIHHS, J1ii HaJl AECATKOBUMU ApoOamu.
OnaowieH. MuorowieH. CteniHb MHOTOYJIEHA.

DopMyIu CKOPOUEHOTO MHOKEHHA. PO3KIIa1aHHd MHOTOUYJIEHA HA MHOYKHHKHU.

© N o 0~ w b E

CremniHb 3 HAaTypaJlbHUM TMOKa3HUKOM 1 HOro BIacTUBOCTI. CTemiHb 3 UM

MOKA3HUKOM 1 1OT0 BIACTHUBOCTI.

9. KBampatauii kopiHb. ApudMeTH4yHMI KBaApaTHHA KOpiHb. BractuBocti
kopeHiB. llepeTBopeHHs BUpa3iB, 110 MICTATh KOPEHI.

10.PiBusannsa. Kopewni piBHsHHA. JIiHiliHI piBHSIHHS 3 OJIHI€I0 3MiHHOIO.

11.KBaapatHi piBHsSHHS. POpMyiIM KOpPEHIB KBaJApaTHOTO piBHSIHHS. Teopema
Biera.

12.KBaapatuuii TpuusieH. Po3kiaianHs KBaApaTHOTO TPUUJICHA HA MHOYKHUKH.

13.Cucremu piBHSHB.

14.HepiBHocTi. Po3B’s13yBaHHs HEpIBHOCTEHN 1 CUCTEM HEPIBHOCTEHA.

15. Apubmernuna mnporpecis. Dopmynu N-ro wieHa Ta CyMH MEPIINX UJICHIB
Iporpecii.

16.'eomerpuyna mnporpecid. PopMynu N-TO 4jeHA Ta CyMU MEpIIMX YJIEHIB
nporpecii. HeckiHueHHO cnajiHa reOMeTpuYHa NpOrpecis.

17. ®ynkuii. O6macTs BU3HAUEHHS 1 00sacTh 3HaueHb QyHKIil. CriocoOu 3aBnaHHs
bynxuii. ['padik Gynkmii.

18.OcHoBHI enemMeHTapHI (PyHKIII1, iX BIACTUBOCTI Ta rpadiku.

I'eomempia

1. Haiinpocrimi reomeTpuyHi (Girypu Ha MIOLIUHI.



11

KyTtu. Buau kyTiB, iX BIaCTHUBOCTI.
[TapanenbHni npsimi. O3HaKU NapaneaIbHOCTI MPSMUX.

[Tpsimi, o nepeTnHatoThes. [lepreHANKYISApHI MPsIMI.

o &~ LN

Tpuxytauku. Buan tpuxkytHukiB. Cyma KyTiB TpUKyTHUKa. BractuBocrti

piBHOOEPEHOTO TPUKYTHHKA.

6. IIpssMmOKyTHUI TPUKYTHUK. MeTpHUH1 CIiBBITHOIICHHS B MPSIMOKYTHOMY
TpukyTHHKY. Teopema Ilidaropa Ta Hacaiaku 3 Hei.

7. CHoiBBIIHOUWIEHHSI MDK CTOPOHAMH 1 TOCTPUMH KyTaMd HPSIMOKYTHOIO
TpUKYTHUKA. OCHOBHI TPUTOHOMETPUYHI TOTOXKHOCTI.

8. Po3B’s3yBaHHS TPUKYTHUKIB. TeopeMu CHHYCIB Ta KOCUHYCIB.

9. YotupukyTHUKU. YOTUPUKYTHUK, BIUCAHHUH B KOJIO 1 OMMMCAHUIN HABKOJIO KOJIA.

10.[1apanenorpam Ta ioro BiactuBocTi. [IpsMoKkyTHUK, pomO, KBaapaT, ix
BJIACTUBOCTI.

11.Komno, xpyr. Jlotuuna 70 Kona, ii BnacTuBocTl. JJoBKKHA Koa.

12.Cepenunnuii mepmeHauKynsap no0 BiApizka. Komo, omucaHe HaBKOJIO
TpuKyTHHKA. KOJIO BIiMCcaHe B TPUKYTHHK.

13.TlonsTTs Mipo piBHICTH Piryp. O3HAKK MOAIOHOCTI TPUKYTHHKIB.

14 TlonsTTs npo noAioHICTh piryp. O3HaKK NOIOHOCTI TPUKYTHHKIB.

15.1Tonstrss mpo mionty. Ilnoma mnapanenorpama, MNPSIMOKYTHUKA, pomOa,
KBajpata, Tpamenii. [Tnoma kpyra.

16.KoopnuaatHa 1iomuHa. BimcraHb MK JIBOMa TOYKaMH, 3aJaHUMU
koopaunatamu. CepenuHa Bizipizka. PiBHSHHS ¢iryp Ha TUIOIHHI.

17.Bektopu Ha miontuHi. Koopaunatu Bektopa. JloBknHa Bektopa. KosiHeapHiCTh
BekTOpiB. PiBHICTH BekTOpiB. Cyma BekTopiB. J[0OyTOK BeKTOpa Ha YHCIIO.
Ckansapauii 10OyTOK BEKTOpPIB

I1. OcHoBHi popmyn i
TeopeMu Airedpa
1. ®opmyna n-ro WwieHa apuPpMETHIHOI 1 TEOMETPUYHOT TPOTPECIH.
2. ®opmyna i nepux WieHiB apupMEeTHIHOT 1 TEOMETPUYHOI ITPOrpeciit.

3.  ®yukuig y = kx, il BIaCTUBOCTI 1 Tpadik.
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13.
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dyHKIIIA Y = k/X, i1 BIaCTUBOCTI 1 rpadik.

dyukis; Y= kx + b, ii BaacTuBoCTi 1 rpadik.

®yukiis y = x”, 11 BIaCTUBOCTI 1 rpadik.

®yukwis y = ax’ + bx + ¢, i BractuBocri i rpadix.

dopMyH KOPEHIB KBaIpaTHOTO PIBHSHHSI.

3anuc KBaApaTHOTO TPUUWICHA Y BUTJIS1 TOOYTKY JIIHIMHUX MHOKHUKIB
dopmyr cKopoueHOro MHOKEHHs: (a+b) 2=g*+2ab+h),
(a+b)(a-b)=a?-b?.

Po3B's3yBaHHs JIIHIHUX PIBHSHB 1 TAKUX, 10 3BOASTHCS J0 JIIHIMHUX.
Po3B'si3yBaHHs TIHIHHUX HEPIBHOCTEH 1 CUCTEM JIITHIMHUX HEPIBHOCTEH.
Po3B's13yBaHHs cucTeM ABOX JIIHIMHUX PIBHSIHB

aix + byy= ¢y,

axx + by = c,.

I'eomeTpist

BnacTuBOCTI pIBHOOEIPEHOIO TPUKYTHHKA.

BnactuBocTti OicekTpucu KyTa.

O3Haku MapanenbHOCT] MPSIMUX.

Teopema po CyMmy KyTiB TPUKYTHHKA.

BnactuBocTi napanenorpama i Horo aiaroHanei.

O3HaKu piBHOCTI, MOAIOHOCTI TPUKYTHUKIB.

BnacTuBOCTI MpsSAMOKYTHHKA, poM0Oa, KBaparta.

Koo, Brincane B TpUKYTHUK, 1 KOJIO, OITMCAHE HABKOJIO TPUKYTHHKA.
Teopema Ipo KyT, BHIMCAHUH B KOJIO.

BnactuBocTi JOTHYHOI 10 KOJIA.

Teopema Ilicaropa Ta HachiaKu 3 Hel.

3HaveHHs cuHyca, kocuHnyca kyTiB 0°, 30°, 45°, 60°, 90°.
CriBBIJTHOIIEHHS MI’)K CTOPOHAMH 1 KyTaMH MPSIMOKYTHOTO TPUKYTHHKA.
CyMa BeKTOpiB Ta il BIIaCTUBOCTI.

dopMynu o] rnapaienorpama, TPUKyTHHKA, Tpamelii.

PiBHsAHHS KONA.



13

5. CTPYKTYPA EK3AMEHAIIMHOI'O BUIETY

(6 3aBHanb, po3paxoBaHux Ha 12 GaiiB)

3PA30K
IMPUBATHHUM BUIIINIA HABYAJIBHUM 3AKJIAJL
«IECHSSHCBKHUMN EKOHOMIKO-IPABOBMM KOJEJX npu
MAYID»
BapianT No
" 3Haiigites pizanno 13 — 2% (2 6amu)
7
A)11°;  B)11; B)10’; T1)10°.
7 7 7 7
2. 3uaiigite nyai pynkuii y = = (2 6am) vE \\ {‘
5 A,
A) 51 3; b) -3; B) 5; I 3 —13
3. Ha pucynky 300paxeno rpadik pynkuii y = xz — T \ /
6x + 8 . YkaxiTh npoMizkok ciaganus pyHkiuii. (2 —!

banu) -
i
I

a 1 3 i
A)[2;4]; B)[3; +0) ; B) (—o0;3]; T) (—o0; 4] —}— 2I\I |

4. Croponu napaJienorpamMa aopiBH0Th 10 cm i 15 c¢m, a oauH 3 iioro KyTiB -
150°. 3naiiaiTe miouly napajenorpama. (2 6aiu)

A) 375cM®; B)50cm®;  B)75V3 em?; T)75cM?.

5. Biacranb Bix Touku A (1 ; 2) go Touxu B (-2 ; y) nopiBHioe 5. 3naiigirn
3HAYeHHH Y. (2 bau)

A)-2; b)-6;2; B)-2;6; 6.

6. 3HaliaiTh 3HAMEHHUK reoMeTpu4Hoi nporpecii (b,,) ,y sikoi by = 36 ; bg =
4. (2 6anu)
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6. KPUTEPIi OLIIHIOBAHHS

Bcerynae BunpoOyBaHHS 3 MaTeMaTHKU MPOBOAUTHCS Yy (hopmi criiBOECITH.
BianoBiie BCTYITHHUKA OIIHIOETHCS 32 PIBHSIMHE: «BIIMIHHOY, «100pE», «3aT0BIIIHHOY,
«HE3aJ0BUILHO» 3a 12-0allbHOIO IMIKAJIOK0 Ta MEPEBOJUTHCA Yy LIKANY OIIHIOBAHHS
100- 200 Gamnis.

PiBennb «BigMinno» (10-12 6aniB). BerynHuk:

- BCTYITHUK TOKa3aB MOBHE 3HAHHS (PAKTUYHOTO MaTepiaiy;

- BCTYITHUK BUIBHO BOJIOJII€ IOHSTITHUM 1 TEPMIHOJIOTIYHUM anapaToM;

- BCTYITHUK MTOKa3aB BMIHHS PO3B’s3yBaTH HaBYAJIbHI 33]1a4i.

PiBenn «100pe» (7-9 6axiB). BerynHuk:

- BCTYIIHUK II0Ka3aB IOBHE 3HaHHS (PAKTUYHOTO Matepiany, aje 3 JEeSIKUMHU

HETOYHOCTSIMH;

- B LIJIOMY BOJIO/II€ OHATIMHUM 1 TEPMIHOJIOTTYHHUM arapaToM;

- BCTYITHUK ITOKa3aB BMIHHS PO3B’s3yBaTH HaBYAJIbHI 33]1a4i.

PiBeHb «3a10BiIbHO» (2-6 6axiB). BeTynHuk:

- BCTYITHUK Ma€ ysBY IOAO 3MICTY (haKTUYHOTO Marepiaiy, aje BIiAMOBIAb HE
HAITOBHIOETHCS PEaTbHUM 3MIiCTOM;

- HEJIOCTaTHHO BOJIO/IIE TOHITIHUM 1 TEPMIHOJIOTIYHUM anapaTom;

- MOXE TOSICHUTH CIOCOOM PO3B’SI3yBaHHS HABUYAIBHUX 33Jlad 31 CTOPOHHBOIO
JIOTIOMOTOIO.

PiBenb «He3agoBiIbHO» (1 6a). BerynHuk:

- BCTYITHUK HE Ma€ ysIBY 1010 3MICTY (DaKTUUHOTO MaTepiay;

- HE BOJIO/II€ TOHATIHHUM 1 TEPMIHOJIOTTYHUM arlapaToMm;

- HC MOXE TOSICHUTH CIOCOOM PO3B’SI3yBaHHS HaBYAIBHHX 3a/ad HaBiTh 31

CTOPOHHBOIO JOIIOMOI'OLO.
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12
13
14
15
1,6
17
18
19

21
2,2
2,3
2,4
25
2,6
2,7
2,8
2,9

31
3,2
3,3
3,4
35
3,6
3,7
38
3.9
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7. Tabauus BixnmoBigHocTi 621y BCTYNNHOT0 BUNIPOOYBaHHSI, 00paxoBaHOIO 32

12-6a7bHOI0 K010, 32 3HAYeHHAM 200-0aJbHOI IIKaJIN

- 41
- 42
- 43
- 44
- 45
- 46
- 47
- 48
- 49

- 51
- 52
- 53
- 54
- 55
- 5,6
- 57
- 58
- 59

- 6,1
- 6,2
- 6,3
- 6,4
- 6,5
- 6,6
- 6,7
- 6,8

7,1
72
73
74
75
7,6
7,7
78
79

100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134
136
138
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

8,1
8,2
83
8.4
85
8,6
8,7
88
89

91
9,2
9,3
9,4
9,5
9,6
9,7
98
9,9
10
101
10,2
10,3
10,4
10,5
10,6
10,7
10,8
10,9
11
111
11,2
11,3
11,4
11,5
116
11,7
118
11,9
12

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
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8. CIMCOK HABYAJIbHOI JTITEPATYPHU JIJISA NIATOTOBKH
A0 BCTYHHHOI'O BUITPOBYBAHHSA (CIIIBBECIIN)

. ber3 I'.I1., ber3 B.T"., Bacunbena J1I.1., Bmanimipoa H.I'. AnreGpa: migpyd.
11t (7/8/9 ki1.) 3aranbHOOCBIT. HaBY.3akI.— K.: Bumaanuuit q1iMm «OcBiTay,
2024- 273 c.

. ber3 I'.Il., ber3 B.I'., Bacunnena /1.1., Bnagimiposa H.I'. I'eomerpis: miapyy.
st (7/8/9 xi.) 3aranbHOOCBIT. HaBy. 3aknaniB —K.: BunmaBHuuwmii mim
«OcsiTa», 2024. —241 c.

. Ictep O.C. Marematuka 5 K. miapyd. AJig 3aKi. cepell. ocBiTH. Kuis:
I'enesa, 2022.— 303 c.

. Icrep O.C. 30ipHuUK 3aBJaHb JJIsl aT€CTAINHUX MUCBMOBUX POOIT 3 MaTemMa-
TUKH: JUTSI 3aKJ1. 3ar. cepe. ocBith: 9-ki., K.: I'enesa,2024.—40c.

. Mep3nsak A.T'., Axip M.C. Anreopa: miapyd. aist (7/8/9 ki.) 3araJibHOOCBIT.
HaB4. 3aKknajaiB. —X.: ['imuas3isa, 2024- 353 c.

. Mep3nak AL, Sxip M.C. Teomerpis: mapyd. i (7/8/9 i)
3arajJbHOOCBIT. HaBY. 3aKuafiB. — X.: ['imuasis, 2024.- 274 c.

. Mep3nak A.I'., Tlomoncekuit B.b., fxip M.C. 306ipHuHK 3aBmaHb s
JIep’KaBHOI MIJCYMKOBOI arectauii 3 Marematuku: 9 kimac. — X.:I'iMHa3is,
2020.— 160c.

. Mep3znsak A.T'., Ilononcekuii B.b., Skip M.C. Maremaruka 5 kiac: miapyd.
TS 3aKJIa/1B 3arajibHOI cepeiHboi ocBiTH - X.:I'imHazis, 2022.— 351c.

. Mepansak A.T'., Ilonorcekuii B.b., Akip M.C. Maremaruka: miapyd. st 6

KJI. 3aTaJIbHOOCBIT. HaBY. 3aKiaaiB.— X.:I'imHa31s, 2020.— 400 c.;

10.Crapora O. Matemaruka. ¥Yci o3HaueHHs 1 hopmynu. 5-11 knacu, Bus.

OcHoBa, 2024.- 80 c.

11.Mep3nsk A.I'., Tlonmoncekuit B.b., fxip M.C., 306ipHuK 3aBnaHp 3

MaTeMaTuku 9 kiac, — X.: 'imuasis, 2021, 2022.
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