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MOSICHIOBAJIBHA 3AIIUCKA

[Iporpama BCTymHUX BHIIPOOYBaHb 3 MaTE€MaTHUKU OXOILUIIOE BCl PO3ALIH
MIK1ITBHOT TPOTPaMU OCHOBHOT IITKOJIH.

Y 3ampomoHOBaHiIW Tporpami CTHUCIO HABEACHO 3MICT PO3IUIIB IMIKUIBHOI
nmporpamMu, Je¢ BKa3aHO OCHOBHUU MOHATIMHWHA amapar, SKUM TOBHUHEH BOJIOMITH
BCTYNHUK. Takok HaBOJUTHCA TNEPENliK OCHOBHUX IHUTaHb, SIKI BUHOCITBHCS Ha
BCTynHe  BunpoOyBanHs. lleil  mepemik  gacTb  MOXIIMBICTH — BCTYIHHKY
CUCTEMATU3YBaTU CBOI 3HAHHA Ta JIONIOMOKE 30pIEHTYBATUCA, HA SIKI TUTaHHS Tpeda
3BEpHYTH yBary IpH MiArOTOBIII /10 BCTYMTHOTO €K3aMEHY 3 MAaTEeMAaTHKH.

BeTrynHuk noBUHEH 3HATH:

v O3HAayYeHHs MPABHUIBLHOTO 1 HENPAaBUJIBHOTO [OpOo0iB; HAa3BU PO3PSIiB
JIECATKOBHX 3HAKIB Y 3aIUCY JAECATKOBOTO APOOY;

v O3HAuYeHHsI BIJICOTKA, BIAHOIICHHS 1 TMPOMOPIIi, OCHOBHY BJIACTHBICTh
IPOTIOPLIIT;

v TpaBuiIa J0JaBaHHsA, BiAHIMAHHS 1 MHOXKCHHS OJHOYWIEHIB i MHOTOYJICHIB;
bopMyJI CKOPOUEHOTO MHOYKECHHSI;

v npaBuiia BUKOHAHHS il HAJ CTEMCHSAMH 3 MMM MOKA3HHUKOM; MPABUIIO
TIEHHS CTENEHIB 3 IIIMM MMOKa3HUKOM; OCHOBHY BJIACTUBICTB JApOOY;

v o3HaueHHs GyHKII, o0macTi BuU3HAYCHHS 1 0OJAcTi 3HAYeHb (YHKIIII;
criocoOu 3aBnanHs PyHKIIIT; rpadika QyHKIIT; OCHOBHI eleMEeHTapH1 (DYHKIIIT;

v O3HAYeHHs KBaJIPaTHOrO pIiBHSAHHS;, (OPMYJIM JAUCKPUMIHAHTA, KOPEHIB
KBaJIPaTHOTO PIBHSHHS,

v 03HaYeHHs apU(PMETHYHOI i TEOMETPUYHOI MPOTPECiii; MpaBuUiIa OKPYTIACHHS
yyces, BUKOHAaHHS apuMETUYHUX i 3 HAOJMKEHUMHU 3HAYCHHSMHU, MpaBUIIA
MOAaHHS BIATOBII IO MPHUKJIAIHOT 3a/1a4i;

v Teopemu CHHYCIB i KOCHHYCIB Ta HACIIAKH 3 HUX; QJITOPUTMH PO3B’SI3yBaHHS
JOBITBHUX TPUKYTHHKIB; O3HAYCHHS MPABUIBHOTO MHOTOKYTHUKA, (OpMyIH CyMu
BHYTPIIIIHIX KyTIB MHOTOKYTHHKA;

v GopMmynu Ui IJIOIT MPSIMOKYTHHUKA, Tapajienorpama, poMOa, TPUKYTHHKA,
Tpaneuii, Kpyra;

BMITH:

v 4uTaTH 1 3anKMCyBaTH 3BHYAiHI APOOH; BUALIATH LIAY i ApoOOBY YaCTHHY 3
HEMpaBWJIBLHOTO Apo0y; TEepeTBOpIOBaTH MilaHuil Api®0 y  HeNpaBUIbHUK;
MOPIBHIOBATH, JIOJaBaTH, 1 BIJHIMATH 3BUYAHHI JPOOM 3 OJHAKOBUMHU 1 PI3HUMH
3HAMEHHUKAaMM;, TIOPIBHIOBATH JIECATKOBI  JpoOM; BUKOHYBaTH JOJIaBaHHS,
BiJIHIMAHHS, MHOXCHHS 1 JUICHHS JECSITKOBUX JpO0iB; 3HAXOIWUTU BIJCOTKH BiJ
YHClia Ta 3@ HOro BiICOTKOM.

v po3B’s3yBaTH TPU OCHOBHI 3aja4i Ha BiJICOTKU; 3HAXOIUTH HEBIIOMUIN UWIECH
IPOTOPIIIT;

v CIIpOIIyBaTH YUCIIOBI 1 HARIPOCTIII OyKBEHI BUPA3H 3 MIJMM MTOKA3HUKOM,;
PO3B’A3yBaTH HECKJIAJHI palllOHaIbH1 PIBHSHHS,

v 3HaxoauTH 00acTh BU3HAUYCHHS Ta O0JACTh 3HAYCHb (YHKINI; OymyBaTh
rpadiku exemMeHTapHUX (DYHKIIIH;



v pO3B’s3yBaTH JIiHINHI Ta KBaIPaTUYHI HEPIBHOCTI;

v pO3B’s3yBaTH CHCTEMH JIIHIHHUX PIBHSIHD Ta HEPIBHOCTEI;

v BUKOHYBaTH OOYHCJICHHS BUPA3iB 3 apu()METHYHUM KBAJIPATHUM KOPCHIB;

v po3mi3HaBaTH apUPMETHUHY 1 TCOMETPUUYHY Mporpecii cepei IHIIMX
MOCIIIOBHOCTEH; po3B’sI3yBaTH 33aul Ha apu(METHUHY 1 TeOMETPUIHY IIPOrpecii;

v po3B’si3yBaTH  3agadi, 3aCTOCOBYIOUM  QITOPUTMH  PO3B’SI3yBaHHS
TPUKYTHHKIB; OyAyBaTH MNpaBWIbHUN TPUKYTHUK, YOTHPUKYTHUK, MIECTUKYTHUK;
3aCTOCOBYBATH BHBUYEHI (JOPMYIH A0 PO3B’SI3yBaHHA 33/a4;

v po3B’si3yBaTH 3amadvi, AKi MICTATh Pi3HI BHIM YOTHPHKYTHHKIB Ta iX
eJIEMEHTH;

v pO3B’sI3yBaTH TPUKYTHUKH;

v po3B’si3yBaTH 33724yl BUKOPUCTOBYIOUH JEKAPTOBI KOOPIMHATH Ta BEKTOPH
HA TUIOIIHHI.



3MICT ITPOT'PAMUA

AJITEBPA

TEMA 1. HATYPAJIBHI YHUCIJIA.

Hatypanbhi yucna. Yucno Hyss. Biapizok. BumiproBanss i moOymoBa Biapi3ka.
[Ipominb, npsma. KoopauHatHuii npominb. [lOpiBHAHHS HaTypaJbHUX YHUCEN.
JonaBaHHsI 1 BIIHIMaHHS HaTypaJIbHUX YKcel. BracTuBoCTI 1o1aBaHHS.

MHoxeHHsT HaTypaidbHUX uucen. BmactuBocti mMHOXeHHs. KBaapar 1 ky0
yucna. JlinenHs HatypanbHux uucen. [inenns 3 ocradyero. Yucnosi Bupasu. bykseHi
BHUpa3u Ta iX 3HaueHHs. Dopmynu. PiBHsHHS. Po3B’s3yBaHHS PiBHSAHD.

TEMA 2. IPOBOBI UHUCJIA

Jpo6oBi uncna. 3Buyaitni gpoou. [IpaBunbHI Ta HempaBMwiIbHI Apodu. MimmaHi
yucna. [lopiBHSAHHS 3BUYaliHUX ApOOIB 3 OJHAKOBUMU 3HAMEHHUKaMHU. JlogaBaHHS 1
BIJIHIMAHHS 3BUYaHUX JIpOOIB 3 OJHAKOBUMHU 3HaAMEHHHMKaMHu. [lecaTkoBuii npio.
3anmc 1 yuTaHHA JeCATKOBHUX Apo0iB. [IOpiBHIHHS 1 OKPYTJICHHS JECATKOBHX IPOOiB.
JlomaBaHHs, BiMHIMAHHS, MHOXKEHHS 1 JUICHHA JeCATKOBUX npoOiB. OCHOBHA
BIACTUBICTh Apo0y. CkopouenHs apoOy. HaliMeHmmii coinbHWN 3HaMEHHUK.
3BesieHHsT JpoOIB JI0 CIUJIBHOTO 3HaMeHHHWKA. [lopiBHsSHHS npo6iB. JlomaBaHHS,
BIIHIMaHHSI, MHOYKCHHS 1 JIIJIEHHS 3BHYaHUX JPp00iB. 3HAXOKEHHS Apo0y Bij YUCIa
1 uucna 3a Moro apoooMm. IleperBopeHHs 3BHYAWHUX JPOOIB y JECATKOBI.
HeckinuenHi mepioauyHi JecATKOBI JipoOu. JlecaTkoBe HAOMMKEHHS 3BHYAMHOIO
npoOy. Cepenne apudMeTHyHe, HOTO BUKOPUCTAHHS IS PO3B’SI3yBaHHS 3a1ay
MpakTUIHOTO 3MicTy. CepeHe 3HauYCHHS BETUYHHHU.

TEMA 3. HOAIJIBHICTDb YU CEJI

JinpHUKY HaTypaiabHOTO uncia. O3Haku noAutbHOCTI Ha 2, 3,9, 51 10. IIpocTi
Ta CKJIaJieH1 unciia. Po3knaganHa yucen Ha MNpOCTi MHOKHHUKU. CHIIBHUN JUIBHUK
KUTbKOX uMcen. HalOinpmmii crnuibHUi AiibHUK. B3aemHo mpocti uucia. CHuibHe
KpaTHe KUIbKOX yKcelsl. HaliMeH1e criibHe KpaTHe.

TEMA 4. BZITHOIIEHHS I MPONOPIIII

Bignomenns. OcHoBHa BiacTUBICTh BimHomieHHS. Ilpomopmis. OcHoBHa
BJIACTUBICTH Tpomopilii. Po3B’si3yBaHHs PIBHSHb Ha OCHOBI BJIACTUBOCTI MPOMOPIIii.
[Ipsima mpomnopiiiitHa 3a1eXXHICTh. 3aa4l Ha MPOTOPIIAHNAN MO

TEMA 5. PAIIIOHAJIBHI UHUCJIA TA I HAJl HUMHA

Honatui Tta Bim’emHui uucna. Yucmo 0. Koopaunatna npsma. [lporunexHi
gyucia. Moaynb uucna. [l yucna. Pamionanbhi uncna. [TopiBHSHHS pailiOHAIBHUX
yucen. JlomaBaHHs, BIJHIMAHHS, MHOXXEHHS 1 [JIJICHHSA palllOHAJIBHUX 4YHUCE].
BnactuBocTi nofaBaHHA 1 MHOXKEHHS palllOHAIbHUX 4YHCeN. PO3KpUTTA IyXOK.
[Toni6H1 qomaHku Ta ix 3BefeHHs. PiBHsIHHS. OCHOBHI BJIACTUBOCT1 PIBHSHHS.



TEMA 6. JIIHIMHI PIBHSIHHSI 3 OJHIE€IO 3MIHHOIO

JIiHifiH1 pIBHSHHS 3 OJAHIEI0 3MIHHOIO. PO3B’S3yBaHHS JIHIWHUX pPIBHSAHb.
Po3B’si3yBaHHs 3a/1a4 3a JOTMOMOTOIO JIHIMHUX piBHAHb. PIBHSHHS K MaTeMaTH4HA
MOJIeJIb 3ajaul.

TEMA 7. IIUII BUPA3H

Bupaszu 31 3sminaumu. Llini pamioHansHi Bupa3u. UnciioBe 3HAUCHHS BUPA3y.
Totoxkni Bupaszu. TotoxHicTb. TOTOXKHI TIepeTBOpPeHHs BHUpa3y. JloBeaeHHS
ToTOXKHOCTEH. CTemiHb 3 HAaTypaJbHUM IOKa3HUKOM. BracTuBoCTI cTemeHs 3
HaTypaJdbHUM NoOKazHUKOM. OpHouned. CraHmapTHUI  BUIJIS] — OJHOWICHA.
[ligHeceHHsT OMHOYIIEHIB OO cTeleHsa. MHOKEeHHA oaHowIeHIB. MHorowreH. [loai0ou1
YJIEeHM MHOTOWIEHAa Ta iX 3BeAeHHS. JlomaBaHHS 1 BiJHIMAHHS MHOTOYJICHIB.
MHOXEHHSI OTHOWICHA 1 MHOTOWIECHA; MHOKCHHS JIBOX MHOTOWICHIB. Po3kiananus
MHOTOWICHIB Ha MHOYKHHUKH CTIOCOOOM BHHECEHHS CITIJIbHOTO MHOYKHHUKA 32 JY)KKH Ta
crocoboMm TpymnyBaHHSA. DOpMYIM CKOPOYEHOTO MHOXKEHHS: KBaJpaT IBOWICHA,
pI3HHIISI KBaJpaTiB, CyMa 1 pi3HHUI KyOiB. BukopucranHs (GopMysI CKOPOYEHOTO
MHOKCHHS JIUTS PO3KJIaaHHs MHOTOWICHIB HA MHOYKHHUKH.

TEMA 8. ®YHKIII
Oynkmig. O6nacTe BU3HAYEHHS 1 oOjacTh 3HadeHb GyHKIN. Crocobu
3apmanHs ¢yHkuii. ['padix ¢yskmii. JliHiliHa ¢GyHKIISE, OpsMa OPONOPIIAHICTD,

0OepHEHa IPOMOPIIHHICTB, y =V X iX rpad)iku Ta BIaCTUBOCTI.
Haiinpocrimi nepersopenns rpadikis Gynxiii. Oynkmis y = ax? + bx + ¢, a#
0, ii rpadik 1 BIaCTUBOCTI.

TEMA 9. CHCTEMM JIIHIMHUX PIBHSIHD 3 TIBOMA 3MIHHUMH

PiBHsHHS 3 1BOMa 3MiHHUMH. PO3B’ 130K piBHSHHSA 3 IBOMa 3MiHHMMH JIiHIMHE
PIBHSHHS 3 JBOMa 3MIHHUMHU Ta Horo rpadik. Cuctema ABOX JIHIWHUX PIBHSHB 3
JIBOMa 3MIHHUMH Ta i1 po3B’s30K. P0O3B’A3yBaHHS CHCTEM JBOX JIIHIMHUX PIBHSHbB 3
JBOMa 3MIHHMUMH: TpapiyHUM CIOcoO0M; CIOCOOOM IMiJICTAHOBKH; CIOCOOOM
nonaBaHHs. Po3B’s3yBaHHSI CHUCTEM pPIBHSIHB JIPYroTO CTEMEHs 3 JBOMa 3MIHHUMHU.
Po3B’s13yBaHHS TEKCTOBHX 3aJ1a4 3a JOIIOMOTOI0 CHCTEM PiBHSHb.

TEMA 10. PAIIIOHAJIBHI BUPA3U
Hpo6oBi Bupasu. ParmionanbHi Bupaszu. JlomycTuMi 3HAa4YeHHS 3MIHHHX.
OcHoBHa BiacTUBICTh ApoOy. TOTOXKHI NEpeTBOPEHHS palllOHAIBHUX BHUPA3IB.
PamionaneHl piBHAHHA. PiBHOCWIIBHI pIBHAHHA. PO3B’A3yBaHHSA pallOHAJIbHUX
y
piBHSHB. CTENiHb 3 IUIMM TOKa3HUKOM 1 WOro BiacTUBOCTI. CTaHTapTHHN BUTIISAM
YHCIIA.

TEMA 11. KBAIPATHI KOPEHI. JIHCHI YU CJIA
KBanparHuii kopiHb. Apu()METHUHMI KBaJpaTHUM KOpiHb. PiBHsAHHS X% = a.
PamionanpHi uwncna. IppamionanbhHi ywucna. JliicHi yuciaa. YucCIoBI MHOXKHHH.
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ApudpmeTHuHUN KBaJpaTHUN KOPiHb 3 100YTKY, 1po0y 1 crenens. JJoOyTok 1 yacTka

Jal = :’J'|

KBaJpaTHUX KOpPEHiB. TOTOXHICTH . ToTOXXH1 MEepeTBOpPEHHsI BHUPa3iB, IO

MICTSTh KBaJpaTHI KOPEHI.

TEMA 12. KBAJAPATHI PIBHAHHSA

KBampatni piBusaHHsa. HemoBHI KBajapaTHI pIBHSAHHA, I1X PO3B’SI3yBaHHS.
dopmyrna KopeHiB KBajpaTHOTO piBHSHHI. Teopema Biera. KBaapaTHuii TpudiieH,
foro xopeHi. PosknmamaHHs KBagpaTHOTO TpPUWIEHA HA JIHIAHI MHOXHUKH.
Po3B’si3yBaHHsl PIBHSHB, SIKI 3BOJATHCSA A0 KBaJApaTHUX. Po3B’s3yBaHHS 3a7ad 3a
JIOTIOMOTO0 KBaJ[PaTHUX PIBHSHD Ta PIBHSHD, K1 3BOIATHCA IO KBaIPATHHX.

TEMA 13. HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI BIaCTUBOCTI YHCIOBUX HepiBHOCTEH. [lounenne
J0JIaBaHHSI 1 MHOXKEHHS HEpIBHOCTEH. 3acTOCyBaHHS BJIACTUBOCTEH YHCIOBUX
HEPIBHOCTEH JIsl OIIHIOBaHHS 3Ha4eHHs Bupaszy. HepiBHocTi 31 3MiHHUMU. JIiHIHHI
HEpIBHOCTI 3 OAHIEIO 3MiHHOIO. Po3B’s30k HepiBHOCTI. YHUCIOBI NPOMIKKH.
OO6’eqHaHHA Ta Mepepi3 YUCIOBUX MPOMDKKIB. PO3B’s13yBaHH JIIHIMHUX HEPIBHOCTEH
3 OJIHIEI0 3MiHHOW. PiBHOCHIIbHI HepiBHOCTI. CHUCTeMH JIHIHHUX HEPIBHOCTEH 3
OJIHIEI0 3MIHHOI, iX po3B’sa3yBaHHs. KBagparna HepiBHICTh. Po3B’sa3yBaHHs
KBaJIpaTHUX HEPIBHOCTEM.

TEMA 14. EJEMEHTU NPUKJIAJJTHOI MATEMATHUKHU
MareMatnyHe MoiemoBaHHs. BiICOTKOBI PO3paxXyHKHU.

TEMA 15. YUCJIOBI HOCJIAOBHOCTI

Yucnosi nmociiIoBHOCTI. ApudmMerruHa nporpecis, ii Bnactuocti. Dopmyna
Nn-ro wieHa apudmeruyHoi mporpecii. Cyma mnepmux N 4wieHIB apu@MeTHIHOI
nporpecii. ['eomerpuuna mnporpecis, ii BractuBocTi. dopmyna N-ro uieHa
reomeTpuyHoi mporpecii. Cyma mepmmx N 4YIEHIB TEOMETPUYHOI TPOrpecii.
Po3B’s13yBanHs BIpaB 1 3a7a4 HA IPOTPECii, B TOMY YUCI MTPUKIATHOTO 3MICTY.

TI'EOMETPIA
TEMA 1. HAHINPOCTIIII TEOMETPAYHI ®IIT'YPH TA IX
BJIACTHUBOCTI
I'eomerpuuni ¢irypu. Touka, mnpsma, BIIPI30K, NPOMIHb, KyT Ta ix
BJIACTUBOCTI. BuMiproBaHHA BiApi3KiB 1 KyTiB. bicekTpuca kyra. Bincranp Mixk 1BOMa
TOYKaMU. BuMiproBaJibHi, KpeCIspPCbKI Ta JIONOMDKHI IHCTPYMEHTH, UIO
BUKOPUCTOBYIOTHCSI B TE€OMETPIi.

TEMA 2. BBAEMHE PO3TAIIIYBAHHS ITPSIMUX HA TIJIOLIIAHI

CymikHI Ta BepTHKaldbHI KyTH, 1iX BiactuBocTi. [lapanensHi Ta
NEePHeHANKYIIAPHI MpsMi, X BracTuBocTi. [lepnenaukymnsp. Binctanb Bij TOYKH 10
npsmoi. KyT Mk aBoma mpsMuUMHU, MO0 TEpeTHHAIOThCA. KyTw, yTBOpeHl mpu
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NEePEeTHHI JBOX MpsMUX c1uyHOI. O3HAKK MapalieIbHOCTI MpsiMuX. BiacTuBOCTI KyTiB,
YTBOPEHUX IPH MEPETHHI MapaeTbHUX MPSIMUX CIYHOIO.

TEMA 3. TPUKYTHUKU

TpukyTtHuK 1 #oro enemenTd. PiBHICTh reomeTpuuyHuX (iryp. O3HaKH piBHOCTI
TPUKYTHHKIB. Bunn TpukyTHUKIB. PiBHOOECApEHMIT TPUKYTHUK, HOTO BIACTUBOCTI Ta
o3Haku. Bucora, OicekTpuca 1 MeaiaHa TpUKyTHUKA. O3HAKH PIBHOCTI MPSIMOKYTHHX
TPUKYTHUKIB. BIacTUBOCTI MPAMOKYTHHX TPHUKYTHUKIB. CyMa KyTiB TPUKyTHHKA.
30BHINIHIN KyT TPUKYTHHKa Ta oro BiactuBocTi. HepiBHiCTh TpukyTHHKA. Koo,
OlMcaHe HaBKOJIO TpukyTHUKA. Koo, Bnucane B TpukyTHUK. [1omi0HI TPUKYTHUKH.
O3Haku MOJIOHOCTI TPUKYTHHUKIB. 3aCTOCYBAHHS MOJIOHOCTI TPUKYTHHUKIB: CEpeIH1
MPOTIOPIINHI BIAPI3KKM B MPSIMOKYTHOMY TPHUKYTHHMKY; BIJIACTHBICTh OICEKTPUCH
TPUKYTHUKA.

TEMA 4. YOTUPUKYTHUKH

YoTupukyTHUK, iloro enemenTu. [lapanenorpam Ta iforo BaacTuBocTi. O3HaKu
napaienorpama. IIpsMokyTHHK, poMO, KBaapaT Ta iX BIacTUBOCTI. Tparmeris.
Bnucani Ta omnMcaHi 4OTHUPUKYTHUKHM. Bnucani Ta mneHTpanbH1 KyTH. Teopema
®aneca. Cepennsi JiHIA TPUKyTHUKA, ii BiactuBocTi. CepemHst JdiHiS Tpamerii, ii
BJIACTUBOCTI.

TEMA 5. MHOI'OKYTHUMKMU. IIJIOIII MHOT'OKYTHUKIB

MHOrokyTHUK Ta Horo eneMmeHTu. Omykil ¥ HEeOomykJi MHOTOKyTHHKU. Cyma
KyTiB OIIYKJIOTO MHOTOKYTHMKA. BrincaHi i onucaHi MHOTOKYTHUKH. [IoHATTS moi
MHOrOKyTHHKa.  OcHOBHI  BiactuBocTi  Iwioul.  [lnoma  mpsiMOkyTHHKa,
napasenorpama, TpukyTHuka. [1noma tpamneii.

[IpaBunbHI MHOTOKYTHUKH. DOpMynM pajiyCciB BIHCAHUX 1 OMUCAHUX KIJI
NpaBUIBHUX MHOTOKYTHHKIB. [100y/10Ba MpaBUILHUX MHOTOKYTHHUKIB.

JloBxuHa koia. JloBxuHa nyru kona. [lnoma kpyra ta iioro yactus

TEMA 6. PO3B’AA3YBAHHSA TPUKYTHHUKIB

Teopema Ilidaropa. Ilepmenmukynsp 1 moxuia, iX BiacTuBocTi. CHHYC,
KOCHHYC 1 TAHT€HC TOCTPOT0 KyTa MPSIMOKYTHOTO TPUKyTHUKA. CIiBBIIHOIIEHHS MIXK
CTOPOHAaMHU 1 KyTaMH MPSIMOKYTHOTO TPUKYTHHMKA. 3HAUEHHS CHUHYcCa, KOCHHYcCa 1
TaHreHca JesKuX KyTiB. Po3B’A3yBaHHS MNPSAMOKYTHUX TPUKYTHHUKIB. CHHYC,
KOCHHYC, TaHTeHC KyTiB Big 0° go 180°.

Toroxuocti: sin?> @+ cos?@ = 1; sin (180° - @) = sin@;
cos (180° —@ ) = —cos?a; sin (90° — @) =cos?; cos (90° — @) =sin@.  Teopemu
KOCHUHYCIB 1 CHHYCIB. P03B’A3yBaHHsI TPUKYTHUKIB. DOpMyIn A1 3HAXOIKEHHS
TUIOLI TPUKYTHHUKA.



TEMA 7. IEKAPTOBI KOOPJIMHATHU HA IIJIOLIMWHI

[IpsmokyTHa cucTteMa KoopawHAT Ha TwionuHl. KoopmuHatu cepeauHu
Bizipi3Ka. BijcTanp Mik JBOMA TOYKaMU 13 3aIaHUMH KOOpJIWHATaMU. PiBHSIHHS Koja
1 IpsAMOT.

TEMA 8. TEOMETPUYHI IEPETBOPEHHS

[Tepemimennss Ta #oro BiaacTUBOCTI. CHMETpis BITHOCHO TOYKHU 1 MPSMOI,
MOBOPOT, TapajeiabHe nepeHeceHHs. PiBHicTh diryp. IlepeTBopeHHs moaiOHOCTI Ta
roro BiactuBocTi. [TogioHICTE Piryp.

TEMA 9. BEKTOPU HA IIVIOHI

BexTop. Moayns 1 HanipsiM BekTopa. PiBHicTh BekTopiB. KoopauHaT BekTopa.
JlomaBanHsl 1 BiHIMAHHA BEKTOpiB. MHOKEHHs BekTopa Ha uucio. Komineapsi
BekTOpU. CKalsipHUid TOOYTOK BEKTOPIB.

A/ITEBPA1IIO9ATKH AHAII3Y
TEMA 1. ®YHKUII, MHOT'OYJIEHU, PIBHAHHSA I HEPIBHOCTI
MHuoxuHu, omnepauli Hag MHOKMHaMH. Yucnosi ¢yHkuii. CriocoOu 3agaHHs

¢dbynkuin. OO6nacTh BU3HAUYEHHS 1 MHOXHWHA 3HaueHb (yHkii. ['padik ¢yHKII.
[lapHicTes 1 HemapHIiCTh (GYHKIIN, HaWOLIBIIE Ta HaMEHIIEe 3HA4YeHHS (YHKIIII.
BnactuBocTi rpadikiB napuux 1 Henapuux ¢yHkiii. [ToOynosa rpadikis dhyHKIIiH 32
JOTIOMOT'OI0 T€OMETPUYHUX NEPETBOPEHb BiAOMUX TpadikiB (yHKHiA. OO0pOTHI
¢ynkuii. B3aemHo oOepHeni Qynkumii. ['padik obepuenoi ¢ynxuii. Haitnpoctimn
piBHAHHS 3 mapamerpamu. HepiBHocTi. Meroa iHTepBaniB. J[iJIEeHHS MHOTOYJIEHIB.
Teopema be3y ta Hachigku 3 Hei. MeToa MaTeMaTHYHOI 1HTYKITIi.

TEMA 2. CTEIIEHEBA ®YHKIIA
Kopiup n-ro crenens. ApudMeTuyHUN KOpIHB N -TO CTENeHs, HOro

. . . = ﬂl'l oo
BacTUBOCTI. [lepeTBOpeHHs BupasiB 3 KopeHsamu N-ro crenens. Oynkuis ¥~ VX Ta ii

rpadik. CTeniHp 3 pailioHaILHUM TOKa3HUKOM, HWOTO BJIAcTUBOCTI. IlepeTBopeHHs
BHpPAa3iB, SIKI MICTATH CTEMIHb 3 palllOHAJIbHUM IMOKa3HUKOM. CteneHeBa (pyHKis, ii
BJAaCTUBOCTI Ta rpadik. IppamioHanbHl piBHAHHS. IppalioHasbHl HEPIBHOCTI.
IppanioHanbH1 piBHSHHS, HEPIBHOCTI 3 TapaMEeTPAMH.

TEMA 3. TPUTOHOMETPUYHI ®YHKIIII

Panianne BumiproBaHHs KyTiB. CHHYC, KOCHUHYC, TaHI€HC, KOTAHT'€HC KyTa.
Tpuronomerpuuni ¢GyHKIIT YucIOBOTO aprymenTty. llepioauunicte (yHKITIH.
BnactuBocti Ta rpadiku TpuroHomeTpudHux GyHKIiH. OCHOBHI CIiBBIAHOIIEHHS
MDK TPUTOHOMETPUYHUMH (YHKIISIMH OJHOTO aprymMeHTy. D@opMynu 3BEICHHS.
Tpuronomerpuuni  Qopmynu: ¢opMmynu gogaBaHHS, (QOPMYIH  MOJBIMHOTO
aprymMeHTy, GopMyu TIEPETBOPEHHS CyMH 1 PI3HUII TPUTOHOMETPUIHUX (DYHKIIIHN y
n00yTOK, (hopmMynu mepeTBOpeHHsT MOOYTKY TPUTOHOMETPUYHHMX (PYHKIIN Yy Cymy,
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dbopMynu TIOHMKEHHS cCTeneHs, (GOopMylu TOTPIAHOrO aprymenry, Qopmynu
MOJIOBUHHOTO apryMEHTy. BupakeHHs TPUTOHOMETPUYHUX (DYHKLINH yepe3 TaHTEeHC
MOJIOBUHHOTO apTyMEHTY.

TEMA 4. TPUTOHOMETPHUYHI PIBHSIHHS 1 HEPIBHOCTI

OGepHeHl TPUTOHOMETPUYHI (YHKIII: O3HAYEHHS, BJIACTHUBOCTI, Tpadiku.
Haiinpocrim — TpuroHomeTpuyHi piBHsAHHA. OCHOBHI CcHocoOU PO3B’sI3yBaHHS
TPUTOHOMETPUYHHMX PIBHSIHL. TPUTOHOMETPHYHI HEPIBHOCTI. TpPHUTOHOMETPHYHI
PIBHSIHHS 1 HEPIBHOCTI 3 TTapaMeTpaMu. PIBHSIHHSI 1 HEPIBHOCTI, K1 MICTATh OO€pHEHI
TPUTOHOMETPUYHI (PYHKIIII.

Tema 5. TPAHUIISA TA HEIEPEPBHICTD ®YHKIIII. TOXITHA TA ii
3ACTOCYBAHHA

I'panuns @yHkuii B Touwi. OCHOBHI TEOPEMH MPO TPaHULll (PYHKIIIT B TOYIIL.

HenepepBHicTh (yHKIIIT B TOYIl 1 Ha MPOMDKKY. 3ajadi, skl MPUBOJATH 10
DOTHYHOI 110 Tpadika (yHkiii. [IpaBuna gudepeHIitoBaHHs: MOXiIHA CYMHU, T00YTKY
1 vactkn ¢ynkuiil. Cxnagena ¢yukuis. IloxigHa ckmanenoi ¢yskuii. IloxigHi
CTENEHEBOT Ta TpUroHOMeTpuyHUX (QyHKIiH. O3Haka ctanocti ¢yHkuii. JlocraTHi
YMOBHU 3pocTaHHs 1 crnaganHsa ¢yHkmii. Excrpemymu ¢ynkmii. HaiiOinbine 1
HaliMeHIIe 3HaueHHs QYHKIIT Ha TPOMIKKY.

3acTocyBaHHA TMOXIIHOI JJii pO3B’SI3yBaHHSA pIBHSAHb Ta JOBEJICHHS
HepiBHOocTell. [lpyra moximna. [lomstrs omykinocti QyHkiii. Touku mneperuny.
3HaXOKEHHS MPOMDKKIB OMYKJIOCTI (DYHKIIT Ta TOYOK i1 MeperuHy. 3acToCyBaHHS
MepIioi Ta APYroi MOXITHUX N0 JOCHKeHHS (yHKINH 1 moOymoBu ix rpadikis.
Acumnrotu rpadika (QyHKIi. 3acTOCyBaHHS MOXIAHOI A0 pPO3B’SI3yBaHHA 3ajiad,
30KpeMa MPUKJIIATHOTO 3MICTY.

TEMA 6. IOKA3BHUKOBA TA JJOTAPU®MIYHA ®YHKIIII

Cremnisb 13 aiiicHuM noka3HukoM. [lokasHukoBa ¢yHkuis. Jlorapudmu ta ix
BinactuBocTl. Jlorapupmiuna ¢ysxuiga. Iloka3HukoBi Ta norapudmivyHi piBHAHHS 1
HEpIBHOCTI Ta iX CHUCTEMH, 30Kpema 3 mnapamerpamu. [loxigHi MOKa3HUKOBOI Ta
JorapudMivHOT PYHKITIHN.

TEMA 7. IHTET'PAJI TA HOT'O 3ACTOCYBAHHSI

[lepBicHa Ta ii BmactuBocTi. Tabmuis nepBicHuX. HeBu3HnaueHuit iHTerpan ta
1oro BiacTUBOCTI. Bu3HaueHuii iHTETpasn, Horo (Gpi3uyHUN Ta TEOMETPUYHHUM 3MICT.
®opmyna Hretorona-Jleitonina. OOumcienHs twiony miockux ¢iryp. ObuncneHHs
00’€eMiB TUT 0OepTaHHS.

TEMA 8. EIEMEHTH KOMBIHATOPUKH, TEOPIi UMOBIPHOCTEM
EnemenTtu xom6inaTopuku. [lepectaHoBKH, po3MILIEHHS, KOMO1HAIli. AKCIOMH
Teopii iMoBipHOCTEN. Oneparrii Hajx moAissMu. OCHOBHI HACIIIJIKU 3 aKC10M Teopii
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nmoBipHocTel. Hezanexni nmoaii. YMoBHa iiMOBIpHICTh. BunankoBa BenuunHa Ta ii
MaTeMaTH4YHe CHOIBaHHS (Y AOCTII 31 CKIHUEHHOK MHOXKHHOIO €IEMEHTapHUX
HACITIJIKIB).

TEMA 9. PIBHSAHHSI, HEPIBHOCTI TA IX CHUCTEMM.
Y3ATAJIBHEHHS TA CUCTEMATU3ALIA

Metoau po3B’si3yBaHHS PIBHSHb 3 OJIHIED 3MIHHOK  (PIBHOCHIIBHI
MEePEeTBOPEHHS, 3aMiHa 3MIHHOI, 3aCTOCYBaHHsS BJIACTUBOCTEH (YHKIIIH TOIIO).
Metoau  po3B’si3yBaHHS  HEPIBHOCTEM 3  OAHIEWD 3MIHHOKW  (PIBHOCHJIBbHI
NEPETBOPECHHS, METOJ IHTEpBaTiB, 3aMiHa 3MIHHOI, 3aCTOCYBAaHHS BIIACTUBOCTEH
¢bynkuiid Tomo). CucTeMu pIBHSIHH Ta METOAM iX PO3B’SI3yBaHHS (PIBHOCHUJIbHI
MEePETBOPEHHS Ta BUKOPUCTAHHS PIBHAHB-HACTIAKIB, 3aMiHAa 3MIHHOI, 3aCTOCYBaHHS
BJIACTMBOCTEH (YHKIIIH TOIIIO).

TI'EOMETPIA
TEMA 1. BCTYI 10 CTEPEOMETPII
OCHOBHI MOHATTA CTepeoMeTpii. AKCIOMH CTEpeOMETpil Ta HACHIIKUA 3 HUX.
[Tonarts npo akciomaTuky Ta moOya0oBYy Hayku. [IpocTopoBi reoMerpuuHi (irypu.
[TouaTtkoBi ysBJIEHHS Npo MHoOrorpaHHuku. HaiinpocTtimn 3amadi Ha 1OOYAOBY
nepepisiB MmipaMiu Ta NPSIMOKYTHOTO Mapalielienine/ry METOIOM CJIiJIiB.

TEMA 2. TAPAJIEJIBHICTbD ITPAMMX I IVIOIIUH Y ITPOCTOPI

B3aemHe po3MillieHHsI ABOX MPSIMUX Y MPOCTOPI: MPsMI, 10 HEPETUHAIOTHCS;
napajenbHl OpsAMi; MUMOODKHI mpsiMi. O3Haka MUMOODKHHMX TNpsMux. B3aemue
pO3MIIlIEHH TMpsAMOi Ta TIUIOIIMHM y TPOCTOpl: mpsiMa 1 IUIOHIMHA, IO
NEPETUHAIOTHCA; TapalieNbHl npsMa 1 romuHa. O3Haka mapaneiabHOCTI IpsIMOi Ta
IJIOIMHU. B3aemMHe po3MilIeHHS JBOX IUIOMIMH Y MPOCTOpPl: IUIOLIMHHU, IO
NEPEeTUHAIOTHCSA, MapajelibHl  IJIOIIHUHH. O3Haka mapaJeNbHOCTI IUIOLIUH.
BnactuBocti  mapanenbHux — 1uionuH.  [lapanenpHe — mpoekiitOBaHHS, — MOro
BJIACTUBOCTI. 300paKeHHs IMIOCKUX 1 MPOCTOPOBUX (iryp y crepeoMerpii. 3agadi Ha
noOy1I0BY Nepepi3iB MHOTOTPAHHUKIB METOJIOM CIIiIIB.

TEMA 3. HEPHIEHAUKYJISIPHICTD IPAMUX I [IVIOLIIUH Y
MPOCTOPI

[lepnenanKyISIpHICTh TIPSIMUX y TpocTopi. [lepneHaukynspHicTh mpsaMoi Ta
wiomuHy. O3HaKa MEPHeHAMKYISIPHOCTI mpsiMoi Ta momuHu. [leprneHaukymsap i
noxuiia. Teopema mpo Tpu NePHeHAUKYJIISPH. HepneHﬂHKynﬂlech mionuH. O3Haka

NEePIEeHIUKYISIPHOCTI IJIOLLMH. 3B'130K M1XK napasesbHICTIO Ta
NEPHEHAUKYJIAPHICTIO NMpsAMUX 1 miIomMH. KyTu y mpoctopi: MK NPSIMUMH, MIXK
OpsMOI0 1 IUIOIIMHOIO, MDK IUIomMHaMu. JIBorpanni kytu.  JIIHIAHMNA KyT

JIBOIPAaHHOTO KyTa. BiacTani y mpocTopi: BiJl TOUKH 0 MPSMOi, BiApi3Ka, TPOMEHS,
B1JI TOUKH JI0 TIOIIMHY, MIBIUIOIIUHM; B IPSAMOI J10 MapaebHOl 11 MIOMMHU, MIXK
napajieIbHUMHU IJIOIMHAMH, MI>)K MUMOO1XHUMU TPSIMUMHU.
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OptoronanbHe MNPOEKIiOBaHHsS. 300paxeHHs Kona. [lmoma opToroHanbHOI
npoekiii MHOTOKYTHHUKA. [IpakTuyHe 3acTOCYBaHHS BJIACTUBOCTEH MapaieabHOCTI Ta
NEPIEHIUKYIAPHOCTI MPSIMUX 1 TUIOIIHH.

TEMA 4. KOOPJIUHATMU, BEKTOPU, IF'EOMETPUYHI
INEPETBOPEHHS Y ITPOCTOPI

[IpssMokyTHa JaekapToBa CHUCTEMa KOOPAMHAT y MPOCTOPl, KOOPIUHATHUMN
npocTip. Koopaunaru Touku. @opmMyna BicTaHi MiXk JBOMA TOUKAMH.

Koopaunatu cepeaunu Biapizka. KoopauHaTy TOUYKH, sSiKa IUTUTH BIIPI3OK Y
3alaHoMy BiAgHomeHHI. Bektopu y mpocropi. Koopaunatu BekTopa. JloBknHa
BekTOpa. PiBHICTH BekTOpiB. KosiHeapHicTh BekTOpiB. KoMmIiaHapHICTh BEKTOPIB.
Omepariii Haag BEKTOpaMHM Ta iX BJIACTHUBOCTI: JIOJaBaHHS 1 BIJIHIMAHHS BEKTOPIB,
MHOKCHHSI BEKTOpa Ha YHCJIO, CKASIpHUN JTOOYTOK BeKTOpiB. KyT MiXk BeKTOpamm.
[ToHsATTS TPO  KOOpAWHATHWUH 1  BEKTOPHHM  METOAM  PO3B'SI3yBaHHS
3ama4y. HalinpocTimn reoMeTpuyHi Miclsl TOYOK MPOCTOPY. PiBHSHHS IUIOIIMHH,
chepu. IlepeTBopeHHsI y MPOCTOPi: CUMETPISA BIJHOCHO TOYKH, CUMETPis BIAHOCHO
TUIONIMHY, TIapaJieIbHE TICPCHECCHHS.

TEMA 5. MHOI'OI'PAHHUKU

MHuororpansi KyTd. MHororpaHHuk ta ioro enementu. [Ipuszma. Ilpsma i
npaBuwibHa mpusmu. llapaneneminesn. I[lipamima. 3pizana mipamina. I[lpaBuiibHa
nipamina. [lepepizu mHororpannukiB. [lnomr 614HOT Ta MOBHOT MOBEPXOHBb MPU3MH,
nipamiau, 3pizanoi nipamiau. [IpaBuiibHI MHOTOTpaHHUKHU.

TEMA 6. TIJIA OBEPTAHHA

Tino oOGepranns. LlumiHap, KoHyc, 3pi3aHuil KOHYC, iX eneMmeHTH. llepepizu
HWIIHApPA, KOHycCa 1 3pI13aHOTO KOHyca: OCBhOBI TMEpepi3u UWIIHApPA, KOHyca 1
3p13aHOT0 KOHYCa; Mepepi3u LHUIIIHApA 1 KOHyca IUIOIMHAMY, NapajieIbHUMU OCHOBI;
nepepizu UWIHApPA IUIOHMIMHAMH, NapajJeJbHUMU WOro OCl; Mepepi3u KOHyca
IUIOLMHAMU, SIKI MPOXOAATh depe3 oro BepmuHy. Kyns 1 cdepa. Ilepepiz kymi
IUIOLIMHO0. YacTUHU KyJii: CETMEHT, CEeKTOp, nosc. [lnomuna, notuuna 10 cdepu.
Kom6GiHarii reoMeTpuyHuX TiJI.

TEMA 7. Ob’€EMHU MHOI'OI'PAHHUKIB
0O06’eMm MHOTOTpaHHUKA Ta BIACTUBOCTI 00’ emMy. 00’ €M MHOTOTPAaHHUKIB:
napaJienenine/a, Mpyu3MH, Mmpamian, 3pi3aHoi mpamiJiu.

TEMA 8. O’€EMH TA IIJIOLII MIOBEPXOHb TIJ1 OBEPTAHHSA

O06’eM Ti1 00epTaHHs: UMWIIHAPA, KOHYCa, 3p13aHOTO KOHYyCa, KyJl Ta il YaCTHH.

[Timomia 619HOT MOBEPXHI, IJIOIIA TOBHOT OBEPXH1 TiJ1 0O€pTaHHS: IIUJIIHIpA,
KOHYca, 3pi3aHoro konyca. [Linoma chepu.
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KPUTEPIH OLIIHIOBAHHSI

Jlis OIIHIOBAaHHA 3HAaHb BCTYIHHUKIB 3aCTOCOBYIOTHCS KpHUTEpii Ta IIKana
OITIHIOBAHHSI.

Jlo HaBYaIbHUX JOCSTHEHb AaOITypi€HTIB 3 MaTEeMaTHKH, SKI MiJIATaloTh
OLIIHIOBAHHIO, HAJIEXKATh:

— TEOPETUYHI 3HaHHS, IO CTOCYIOThCS MATEMaTUYHUX TMOHATb, TBEPJKECHb,
TEOpEeM, BIIACTUBOCTEHN, O3HAK, METO/IIB Ta 116 MAaTEeMATHUKHU;

— 3HaAHHSI, 0 CTOCYIOThCSA CIOCOOIB JISIIBHOCTI, SIKI MOHA IMOJATH Y BUIJISII
CHUCTEMH JIii (MpaBuia, aITOPUTMH);

— 3[aTHICTh OE3MOCEPE/IHhO 3IMCHIOBATH YXK€ BIJIOMI CIIOCOOM ISUIBHOCTI
BIJINOBIJTHO JI0 3aCBOEHUX TMPABWJI, AJITOPUTMIB (HANPHUKIIAJ, BUKOHYBAaTH II€BHE
TOTOKHE TIEPETBOPEHHS BUPa3y, PO3B’S3YBATH PIBHAHHS IIEBHOTO BHUYy, BUKOHYBATH
T€OMETPUYHI MOOYI0BU, NOCHIKYBAaTH (YHKIII0 Ha MOHOTOHHICTBH, PO3B’SA3yBaTH
TEKCTOBI 3aa4l PO3IVIAHYTUX THIIIB TOLIO);

— 3aTHICTb 3aCTOCOBYBaTHM HaOyTI 3HaHHS 1 BMIHHS [JIs1 PO3B’SI3aHHS
HaBYAJIBHUX 1 MPAKTUYHMUX 3a/1a4, KOJU IUIAX, CIOCIO TAKOTO PO3B’sA3aHHS MOTPIOHO
nonepeaHb0 BUSHAYUTH (3HANTH) caMoMy.

OuiHOBaHHS SKOCTI MaTeMaTHYHOI MIiATOTOBKH alITypiEHTIB 3 MaTEeMaTHKH
3MIIACHIOETBCSL B JBOX AaCMEKTaX: pi6eHb 0BON00IHHA MEOPeMmUYHUMU 3HAHHAMU Ta
AKICMb NPAKMUYHUX YMiHb [ HABUYOK, 3IaTHICTh 3aCTOCOBYBAaTH BUBUCHUN MaTepial
M1J] 9ac po3B’s3yBaHHS 3aJ1ay 1 BIIPaB.

Kpurepii ouiHl0oBaHHS HABYAJIbHUX J0CATHEHb

KinbkicTh
oaJjiB (Bia .
100 10 200) BuMoru 10 piBHSI HABYAJbHUX I0CSATHEHD
AOITypieHT pO3Mi3HAE€ OJMH 13 KUIBKOX  3aIllpOTIOHOBaHUX
. MaTeMaTUYHuX 00’€KTiB (CUMBOJIB, BHpa3iB, reOMETPUUHUX (DIryp
Ho 99 TOIIO), BUAUIMBIIM WOTO CEpel IHINUX; YWTa€ 1 3aluCye YHUCTa,
nepenucye JaHuil MaTeMaTH4YHHM BHpa3, (opmyiny; 300paxye
HaWIPOCTIll FreOMEeTpUYHi (irypu (Majroe ecki3)
AOITYpIEHT BUKOHYE OJHOKPOKOBI il 3 4YMCIAMH, HAUTIPOCTIIIMMU
100-111 MaTeMaTUYHUMHU BHpa3aMu; BII3HAE€ OKPEMI MaTeMaTH4HI 00’ €KTH 1
MOSICHIOE CB1M BHOIp
AOITYpieHT MOPIBHIOE JaHi ab0 CJIOBECHO OIKUCAaHI MaTeMaTH4H1
112-123 00’€KTH 3a 1X CYTTEBUMH BJIACTHUBOCTSIMH; 3a JOIOMOTOIO
eK3aMEHATOpa BUKOHYE €JIeMEHTapHI 3aBJaHHs
124-135 AOITypi€eHT BIATBOPIOE O3HAYECHHS MaTEMaTUYHUX TIOHATH 1
GbOopMyITIOBaHHS TBEP/DKEHb; HA3MBAE E€JEMEHTH MaTeMaTHYHHX
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00’ekTiB; (hopmMyItO€ AesKi BIACTUBOCTI MAaTEMATHYHUX OO0’ €KTIB;
BHUKOHYE 3a 3pa3KOM 3aBJIaHHS 00O0B'SI3KOBOTO PIBHS

136-147

AOGITypi€eHT  UTIOCTpY€  O3HAYCHHS  MAaTEeMaTHYHHX  ITIOHSTH,
dbopMyntoBaHh TEOpEeM 1 TpaBWJ BUKOHAHHSI MAaTEMaTUYHHX JIiif;
PO3B’s13y€ 3aBAaHHS 000B'SI3KOBOTO PiBHSI 32 BiJOMUMH aIrOpUTMaMHU
3 YaCTKOBHUM IOSICHEHHSIM

148-159

AOITYpIEHT  UIIOCTPY€  O3HAUCHHS  MaTeMaTUYHUX  TOHSTH,
¢dopmyiIIOBaHb TEOpPEM 1 MpaBWJI BUKOHAHHS MaTeMaTHMYHHUX i
BJIACHUMH  TPUKIAJaMH;  CAMOCTIHHO  pO3B’SA3y€  3aBIaHHS
OOOB'I3KOBOTO  PIBHS 3  JOCTAaTHIM  TOSCHEHHSM;  3aIlUCy€
MaTeMaTHYHUN BUpa3, GopMylly 3a CIOBECHUM (POPMYIIOBAHHAM 1
HaBIaKU

160-172

AOGITypi€EHT 3aCTOCOBY€ O3HAUEHHS MATEMATHYHUX TIOHATh Ta iX
BJIACTUBOCTEH JJIsl pO3B’sI3aHHS 3aB/laHb Y 3HAHOMUX CUTYaIlisX; 3HAE
3aJIEKHOCTI MDK €JIEMEHTaMH MaTeMaTHYHUX 00’ €KTIB, CaMOCTIHHO
BUMpAB/ISE BKa3zaHI HOMYy TIIOMHIJIKH; PO3B’sA3y€  3aBJaHHI,
nepeadoadeHi mporpamoro, 0e3 T0CTaTHIX MOSICHEHb

173-184

AOITypi€eHT  BOJIOJII€E  BH3HAYEHUM MPOTrPamMor0  HaBYAIbHUM
MaTepiajJioM; pO3B’s3y€ 3aBJaHHs, IependadeHi Mporpamor, 3
YaCTKOBUM TMOSICHEHHSIM; YacTKOBO apryMEHTy€ MaTeMaTHYHi
MIPKYBaHHsI i pO3B’si3yBaHHs 3aB/IaHb

185-197

AOITYpI€HT: BUIBHO BOJIOAIE BU3HAYEHHM MIPOrPAMOI0 HAaBYAIbHUM
MaTepiajioM; CaMOCTIMHO BUKOHYE 3aBJIaHHS B 3HAHOMUX CUTYallsX 3
JIOCTATHIM TOSICHEHHSAM; BUIPABIISIE JOIMYUIEH] MOMMJIKH; IMOBHICTIO
apryMeHTye OOIpYHTYBAHHS MaTE€MaTHYHHMX TBEPIKEHb; PO3B’SA3Yy€
3aBJIaHHS 3 JJOCTATHIM MOSCHEHHSIM

198-200

3HaHHS, BMIHHS W HaBUYKH aOITypi€HTa IOBHICTIO BIAMOBIAAIOTH
BUMOTaM TIPOTpaMH, 30KpeMa: BCTYITHUK YCBIJIOMJIIOE€ HOBI s
HbOIO MaTeMaThuHi ¢akTH, i7ei, BMi€ JIOBOJMUTH TiepeadadeHi
MpOrpamMoro MaTeMaTH4H1 TBEPKCHHS 3 JOCTaTHIM
OOTpYHTYBaHHSIM; PO3B’S3y€ 3aBJaHHS 3 TOBHHM IIOSICHCHHSM 1
OOTpYHTYBaHHSIM

IlIkana nepeBeneHHs 0ajiB

Bbanu Big 1 no 12 Bbaawu Big 100 g0 200

1-3 Tlo 99*

4 100-111

5 112-123
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6 124-135
7 136-147
8 148-159
9 160-172
10 173-184
11 185-197
12 198-200

*baqm Bix 1 10 99 BBaKaWTHLCA HE3aJA0BUJIBHUMHM Ta YHEMOKJIHBJIOKIOTH
NMOJAJIbIIY YYACTh BCTYIIHUKA Y KOHKYPCI.
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