


BCTYII

MaiibyTHiil (paxiBenp Oyab-SKOro MPOQUI0 MOBUHEH IOCTATHBO TIMOOKO
BOJIOAITH MAaT€MAaTUYHUMH METOAAMM JOCIIKEHHS. J{Is YCMIITHOrO BUBYEHHS B
KOJIEJUKI BULIOT MATEMATUKK 1 CYMDKHUX JUCUMUIUIIH, BCTYITHUK MIOBUHEH BOJIOAITH
I'PYHTOBHMMH 3HAHHSIMH 3 €IEMEHTAPHOT (IIKIIBHOT) MATEMATHKH.

JlaHa mporpama CKJIaJ€Ha BIAMOBIAHO 10 MPOEKTY AEP>KABHOTO CTAHAAPTY
HIKITbHOI MATEMATHYHOI OCBITH.

[TporpamMa BCTYMHHMX BUNPOOYBaHb 3 MATEMATHUKWA OXOILTIOE BCl PO3ILIH
HIKIJTBHOI MPOTPamMK 3a BUHATKOM OCHOB T€Opii HMOBIPHOCTEH Ta MareMaTU4HOI
CTAaTHCTUKH. Lle MOoB’sA3aH0, MO-nepuie, 3 TUM, 0 BUBYCHHS 3a3HAYCHUX OCHOB B
IKIJTBHOMY KYPCl HOCUTBH OUIbLIE 3arajJbHOOCBITHIA Ta PO3BMBAKOUYMI XapakTep.
[To-apyre, s yCHINMIHOIO BUBYEHHS TEOpili WMOBIPHOCTEH 1 MareMaTH4HOI
CTATHCTUKH B KOJICIDKI JOCTATHHO MATH MILIHI 1 CUCTEMATHYH1 3HAHHS 3 alreopw,
reoMeTpii 1 OCHOB Mar€éMaTU4HOIrO aHami3y. Y 3B’A3KYy 3 LM MUTaHHS 3 Teopii
AMOBIDHOCTEH Ta MAaTeMaTHM4HOi CTAaTUCTUKKA HE BKJIKOYEHI 10 TECTIB Ha
BCTYMHOMY BHIPOOYBaHHI.

VY 3anponoHOBaHId MporpaMmi CTHUCJIO HABEACHO 3MICT PO3AUIIB MIKUIBHOI
porpamMu, Ji¢ BKa3aHO OCHOBHMM MOHATIMHWMI amapar, SKMM MOBUHEH BOJIOAITH
BUITYCKHUK. Tak0o HABOAWTBHCS MEPENIK OCHOBHUX MHTAHb, SKI BHHOCSATHCS Ha
BCTYMHE BUOpoOyBaHHa. Llei mepenik macTh MOXIMBICTH — BCTYNHHKY
CUCTEMATHU3YBATH CBOi 3HAHHS Ta JOMOMOKE 30PIEHTYBATHUCS, HA SIKI MHATAHHS
TpeOa 3BEPHYTH yBary Mpu MiAroTOBI A0 BCTYITHOTO €K3aMEHY 3 MATEMATUKH.

1. OCHOBHI BUMOI'M 10 ITIIII'OTOBKU BCTYIITHUKIB

OCHOBHOIO BUMOTOKO JI0 MIJTOTOBKHA BCTYIMHUKIB 3 MATEMATHKHU €:

e (popmyBaHHs MaTr€MaTUYHUX 3HaHb SK HEBLI €MHOI CKJIaJ0BOi
3arajibHOi KYyJIBTYPU JIFOAMHU, HEOOXIJHOI YMOBHM 1ii MHOBHOI[IHHOIO J>KUTTS B
CY4YaCHOMY CYCH1JIbCTB1 HA OCHOBI O3HAHOMJICHHS ILKOJISAPIB 3 1IeSIMU 1 METOJIaMH
MaTE€MaTUKN SIK YHIBEPCAJbHOT MOBM HAyKW 1 TEXHIKH, €(EKTUBHOIO 3acoly
MOJICITFOBAHHS 1 JOCII1KEHHS TTPOLECIB 1 SIBUI HABKOJIMIIHBOT J1HCHOCTI,

® IHTEJEKTyaJbHUI PO3BUTOK BCTYIHUKIB, PO3BUTOK iXHBOIO JIOTIYHOTO
MUCJICHHS, T[aM sTl, yBarW, IHTYillli, YMiHb aHaJI3yBaTH, Kjacu(pikyBaTH,
y3arajibHIOBaTH, POOMTH YMOBUBOJM 3a aHAJIOTIE0, AICTABATH HACHIIKHA 3 JAHUX
NEPEAYMOB IUISIXOM HECYNEPEWIMBUX MIPKYBaHb TOIIIO;

e ONaHyBaHHs aO0ITYpIEHTaMHU CUCTEMH MAaTEMaTUYHUX 3HAHb 1 BMIHb,
HEOOX1AHMX JAJI BCTYIY JI0 BUIIMX HABYAJIbHUX 3aKJIa 1B HA 0a31 MOBHOI 3arajabHoi
CEPEIHBOI OCBITH.

BcmynHuk noGuHHI 3HAMU.:

e crnocoOu 3aaHHs €IeMEHTAPHUX (PYHKIIIH, X BIACTUBOCTI, TEOMETPUYHI
NEPETBOPEHHS JUIsl NOOYA0BH rpadikiB (yHKIIH;

e (opMyJiId TPUTOHOMETPUUYHUX (PYHKIIH Ta HACIIJAKKA 3 HHUX, 3HAUCHHS
BIJOMHX KyTIB TPUTOHOMETPUYHHX (DYHKI[IH;



® QITOPUTMHU PO3B’A3yBaHHS MOKA3HMKOBHUX, JIOTApU(MIUYHUX PIBHAHB 1
HEPIBHOCTEN;

® (O3HAUYEHHS MOX1JHOI Ta MpaBwia IM(PEPEHIIIFOBAHHS MPOCTHX 1 CKJIATHUX
(YHKINA, anroput™M AOCHALKEHHS (yHKIH Ta noOyaoBu ix rpadikiB 3a
JIOITOMOTOFO TIOX1THOT;

e [HTErpajiv €aeMEHTapHUX (PYHKI[IH; mpaBuia OOYMCIICHHS HEO3HAYEHUX
T4 O3HAYEHUX IHTErPAIB,;

e (opMmynu s OOYMCIICHHS 00 €MIB 1 ILIOII IMOBEPXOHb, 3a3HAUYCHUX Y
porpami, MHOTOTPAHHUKIB Ta TUT 00€pTaHHS,

Bemynnuxu nogunni émimu:

e (O0YMCIIOBATH TPAHUIIl €IEMEHTApHUX (PYHKIIA Ta 300pakyBaTd iX
rpadiku;

® BHKOHYBAaTH BIJICOTKOBI PO3paxyHKH, pO3B’sI3yBaTH TPU OCHOBHI 3ajayi
Ha BIJICOTKH, PO3B’A3yBaTH HECKJIA/IHI 1ppalllOHaAJIbHI PIBHSHHS,

® CHpOIIYBAaTH TPUTOHOMETPUYHI BHUPA3HM, PO3B’SA3yBATH HAWMPOCTILI
TPUTOHOMETPHUYHI PIBHSHHS Ta HEPIBHOCTI,

® BHKOHYBAaTH NEPETBOPEHHS BUPA3IB, sIKI MICTSTh CTENEHI Ta JIOrapu(pmu;
PO3B’SI3yBaTH MOKA3HUKOBI Ta JJOrapu(MiuH1 PIBHSHHS 1 HEPIBHOCTI,

e OOYMCTIOBATH MOXIJHI TPOCTUX Ta CKIAACHUX (DYHKIINH;

® 3aCTOCOBYBATM IMOXIJHI JO O3HAYEHOTO Ta HEO3HAUYCHOIO IHTErpaja;
00UYMCITFOBATH BU3HAYCHMI THTErpall;

e pO3B’s3yBaTH 3aJa4i Ha OOYMCICHHS OO0 €MIB, IUIOLL IOBEPXOHb
MHOTOTPaHHHKIB Ta TUT OOCPTAHHS.

2. PO3ALVIM ANCHUIITH, IO BUHOCATBCA HA BCTYIIHE
BUITPOBYBAHHA

3 nucuMIUIiHg «AJaredpa i HO4aTKu aHATIZY»

Jitichi umcna. IloxuOku HaOmwkeHb 1 oOuMcieHb. OOUYMCICHHS 3
HAOMMKCHUMH JTaHUMU. B1COTKOBI pPO3paxyHKH.

Yucnosi pyHkii, cnocodu iX 3aJaHHs, BIACTUBOCTI Ta rpadiku. OOepHeHa 1
cknaaeHa (pyHkuii. ['paHnLst 1 HenepepBHICTh (PYHKIIH.

Kopiae #n-eo crenens. ApupMETHUHUI KOpIHb 1-20 CTENEHS, WHOTO
BHacTHBOCTI. CTeneHl 3 paliOHATbHUMHU MMOKAa3HWKAMH, iXH1 BIACTHBOCTI.
[TepeTBOpeHHST BUpPa3iB, SIKI MICTATh KOPEHI Ta CTEMNEHI 3 PpalllOHAJLHUMHA
nokazHukamu. CreneHeBa (QyHKIIsA, ii BracTuBocTi 1 rpadik. IpparioHanbHi
PIBHSIHHSI.

II Tpuronomerpu4Hi QpyHKuii

TpuronomerpuuHi  (PyHKIIi Kyta. PamianHe BUMIpIOBaHHS  KYTIB.
TpuroHoMmeTpuuHi1 QyHKIIi YUCTOBOTO apryMeHTy. OCHOBHI CITIBBIJHOIICHHS M1
TPUTOHOMETPAYHUMH (PYHKIISIMU OJHOTO APTyMEHTY .

dopmynu 3BeAcHHs. TpuroHoMeTpuuHi (yHKIIi CyMH Ta PI3HULI JBOX
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KyTiB. TpuroHomerpuuHi (yHKIIi ToaBiiHOro aprymenty. Cyma Ta pI3HMIIS
CHUHYCIB 1 KOCUHYCIB.

[TepioguunicTe (¢QyHKIINA. BmactuBocTi Ta rpadiku TPUTOHOMETPUYHUX
¢yHkid. HalnpocTiinn TpUroHOMETPUYH1 PIBHSHHS Ta HEPIBHOCTI. ["apMOHIuHI
KOJIIBaHHSI.

IIL. IToxka3HHUKOBI PiBHSIHHSI

HapuuTucs oOuncaoBaTd 3HAYEHHS MOKA3HUKOBUX BUPa3iB, PO3B’A3yBaTH

NOKA3HWKOBI DIBHSHHS Ta PIBHSAHHS, Kl 3BOJATHCA 10 HUX, 3aCTOCOBYBATH
PO3B’sI3yBaHHS PIBHSIHbB SIK 3aC10 MOJAHHS OJHUX BEJIUYMH YEPE3 THIIII.
Y pe3ynbrari BUBYEHHS TEMW [OBHHHI BMITH. OOYMCIIOBATH 3HAYECHHS
NOKa3HWKOBUX BHUPA3iB 3a JONOMOIOK OOUYMCIIOBAIBHUX 3aCO0IB 13 3aJaHOK)
TOYHICTIO, PO3B’SI3YBaTH HANMPOCTILII MOKA3HWUKOBI PIBHSIHHS Ta PIBHSHHS, SIKI
3BOJATHCS A0 HUX.

IV Iloka3HuKOBiI HEPIBHOCTI

HaBuuTtucs po3B’s3yBaTM HAWOPOCTIIIT MOKA3HWKOBI  HEPIBHOCTI  Ta
HEPIBHOCTI, K1 3BOJATHCS 10 HUX; 3aCTOCOBYBATH PO3B’SI3yBaHHSI HEPIBHOCTEH SIK
3aci0 MOJAHHS OJJHUX BEJIMYMH Y€Pe3 1HII. Y pe3ysibTari BABYCHHS TEMH MOBHHHI
BMITH. PO3B’SI3yBaTH HAWMPOCTINIl MOKA3HUKOBI HEPIBHOCTI Ta HEPIBHOCTI, SIKi
3BOJATHCS 10 HUX, 3aCTOCOBYBATH PO3B’S3YBAHHS HEPIBHOCTEH [Uisl OOUMCIICHHS
CUCTEM.

V Jlorapu¢mivHi piBHSIHHS

Hapuutu oOumcItOBaTH 3HAYEHHS JIOTAPU(PMIYHUX BHUPA3iB, PO3B’A3yBaTH
HalnpocTi Jiorapu(MiuHl pIBHSAHHS Ta PIBHSHHSA, SIKI 3BOJSTBCS N0 HUX,
3aCTOCOBYBATH PO3B’s3yBAaHHS PIBHSHB K 3aci0 MOJaHHS OJHWUX BEITUYHH YEPE3
1HIN. Y pe3yJibTaTl BUBYCHHS TEMHW MOBHHHI BMITH: OOYMCIIIOBATH 3HAYCHHS
Jorapu(pMiuHUX BHpPa3iB;, PO3B’s3yBaTH HAMMpOCTIMIl JIOrapu(MIUHi PIBHSHHS Ta
PIBHSIHHS, SIKI 3BOJSITBCS 10 HUX;, 3aCTOCOBYBATH PO3B’S3YBAHHS JIOTapU(PMIYHUX
PIBHSIHB 7151 OOYHUCIIEHHS] CHCTEM

VI JlorapudmivyHi HepiBHOCTI

Hapuuti po3B’sa3yBarH HaWmpocTimi JiorapuMivuHil  HEPIBHOCTI  Ta
HEPIBHOCTI, K1 3BOJATHCS 10 HUX;, 3aCTOCOBYBATH PO3B’3YBAHHS HEPIBHOCTEH SIK
3aci0 MOJaHHsS OJHUX BEJIMYMH Yepe3 1HIIL. Y pe3yibTari BABYEHHS TEMU MOBHHHI
BMITH. PO3B’SI3yBaTH HAWMpPOCTIMI JIOrapu(MIYH1 HEPIBHOCTI Ta HEPIBHOCTI, SKi
3BOJATHCA 10 HUX, PO3PI3HATH BIACTHUBOCTI MOKA3HUKOBOI Ta JIOTapU(PMIYHOI
(YHKII#; 3acTOCOBYBaTHM pO3B’SA3yBaHHS JIOrapu(PMIYHUX HEPIBHOCTEH IS
OOYMCIIEHHS! CUCTEM.

VII O0unc/ieHHs NOXiTHUX (PyHKIIii

[MToxigna QyHkii, i1 reomerpuunuid 1 ¢(i3uyHmMiA  3mict.  TloxiaHi
Halnpoctimmx ¢yHkmii. [IpaBuna nudepenuiroBanHs. [loxXigHI CTENEHEBUX 1
TpuroHoMmeTpuuHux (pyHkuid. [ToxiaHi cknagennx (yHkuid. Jpyra nmoxigna 1 ii
(d13udHmi 3MICT. Y pe3yJibTaTi BUBYEHHS! TEMU MOBUHHI BMITH: JU(EPEHIIIOBATH
(yHKII{, BUKOPUCTOBYIOUM TAOJMII0 TMOXIJTHUX 1 MpaBuja AU(PEPCHIIOBAHHS,
3HAXOAUTH KyTOBUH KOE(DIIIEHT 1 KyT HaXwiy AOTHYHOI A0 Tpadika QyHKIIi B
JI@aH1{ TOYIIl, CKJIaAaTH PIBHSHHS JOTUYHOT,



VIII IloOynoBa rpadikiB ¢pyHKILiii 32 JONOMOT0K0 MOXITHOT

O3Haku CTaja0CTI, 3pocTaHHs i cramaHHs PyHkmii. Exkctpemymu QyHKIi.
3acTocyBaHHSl MOXITHOI IO JOCHIKEHHS (yHKIIA Ta moOyaoBu ix rpadikis.
HaiiO1np1ie 1 HaliMeHIIe 3HaYeHHs (PYHKIIi Ha TPOMDKKY. Y Pe3yJibTaTi BABYEHHS
TEMU TOBHHHI BMITH. 3aCTOCOBYBATHM MOXIJAHY JUIsl 3HAXOKCHHS MPOMIKKIB
MOHOTOHHOCTI 1 €KCTpeMyMIB (DYHKIIIi, 3HAXOAUTH HANUOUIbIIE 1 HalMEHIIE
3HauCHHs (PYHKIIII, PO3B'A3yBaTU HECKJAIHI MPHUKIAAHI 3a7a4l Ha 3HAXOKEHHS
HANOLIBIIAX 1 HAHMEHIINX 3HAYEHDb PCATTBHAX BEJIMYMH,

IX O04unc/IeHHsI HCBU3HAYCHUX IHTErpasiiB

ITepricha Ta ii BmactuBocTi. Haiimpoctiun augepeHiaabHl  piBHIHHS.
InTerpan, i#oro ¢i3uuHuii Ta reoMeTpuuHuid 3MmicT. OCHOBHI BJIACTHBOCTI
IHTErpaja. Y pe3yjbTari BUBUCHHS TEMM ITOBMHHI BMITH: 3HAXOJUTH IEPBICHI, 1110
3BOJATHCA /10 TAOJUYHMX, 34 JOMOMOTOK) MPaBWJI 3HAXO/DKEHHS TMEPBICHUX Ta
HAWUMNPOCTIIIMX MEPETBOPEHb, BHUAUIATH TMEPBICHY, IO 33J0BOJBHSE 3a/aHl
MOYATKOBl YMOBM, BIJHOBJIIOBATH 3aKOH PyXy 3a 3aJaHOK [IBUJIKICTIO,
HIBUAKICTh 34 MPUCKOPEHHSM, KUTBKICTD €JICKTPUKH 32 CUJIOK CTPYMY, TOLIO

X O0unc/ieHHS BU3BHAYCHUX IHTErpaJiiB

OcCHOBHI BJIACTUBOCTI Ta OOYMCICHHs 1HTerpana. ®dopmyna HeroToHa-
JleiiOHia. Y pe3yabTari BUBYEHHS TEMHM YYHI MOBHMHHI BMITH: OOYMCIIIOBATH
THTErpaj 3a JJ0MOMOr0o OCHOBHUX BJIACTUBOCTEH 1 popmysn HetoToHa- JleiOHIna;
3HAXOJIUTH TUIOII KPUBOJIIHIMHHAX Tpanerii;

3 mucouniiam «I'eomerpisn»

XTI O0uncaeHHst Mol IJIaHIMeTpHYHUX Piryp

CdopmyBarn HaBUKH MOOYAOBU T€OMETPHYHUX (PIryp HA TUIOIIKHI, HABYUTH
oOuMCITIOBaTH 3a BIAOMHMH (OpMyJIaMHU IO TUIAHIMETPUYHHX (iryp. VY
pe3yabTaTl BUBYEHHS TEMH IOBHMHHI BMITH: 300pakaTh Ha IUIOMIMHI (irypu
IUTAHIMETP1i; OOUYMCIIIOBAaTH 3a JAaHUMHU (OopMyJIaMU TUIOLI MJIAHIMETPUYHHMX
diryp.

XII O64ncsieHHs 00’ €miB, 101 MOBEPXOHb MHOTOTPAHHUKIB

PO3BHHYTH CIPUHAHATTS TPOCTOPOBUX (POPM T€OMETPUUHOTO MOJCITFOBAHHSI,
BBECTU KUIBKICHI XapPAKTEPUCTHUKUA F€OMETPUYHUX TLT Ta iX MOBEPXOHb, HABUUTH
YUHIB OOYMCITIOBATH iX, JaTH YSBJICHHS MPO OCHOBHI METOIM BHUMIPIOBAHHS
TEOMETPUYHUX BEJIMYMH — PO3APIOJICHHS 1 BAYECPIYBAHHS. Y PE3YJIbTaTl BUBUCHHS
TEMH TOBHUHHI BMITH. OOYMCIIIOBATH 3 HEOOXITHOK TOYHICTIO 00'€MH Ta ITOIII
NOBEPXOHb MHOTOTPAHHUKIB, BAKOPHCTOBYFOUM: OCHOBHI (POPMYNH; PO3APIOHECHHS
TU1 HAa HAMMpocTimn; HEOOXITHI BUMIPIOBAHHS MAPAMETPIB PEAIbHUX TUI Ta iX
MOJIeNCH; TEXHIYHI MATIOHKH.

XTIV O6unc/ieHHst 00’€MiB Ta MU0 MOBEPXHi TLT 00epTaHHS

Po3BHHYTH CIPUHAHATTS TPOCTOPOBUX (POPM r€OMETPUUHOTO MOACITIOBAHHS,
BBECTU KUIBKICHI XapPAKTEPUCTHUKWA F€OMETPUYHUX TUT Ta iX MOBEPXOHb, HABUUTH
YUHIB OOYMCITIOBATH iX, JaTH YSBJICHHS MPO OCHOBHI METOIM BHUMIPKOBAHHS
TEOMETPUYHUX BEJIMUMH — PO3APIOJICHHS 1 BAYECPIYBAHHS. Y PE3YJIbTaTl BUBUCHHS
TEMU YYHI TOBHHHI BMITH: OOYMCIIFOBAaTH 3 HEOOXITHOK TOYHICTIO 00'€MH Ta
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IJIONIl TOBEPXOHb TEOMETPUYHUX TIJ, BUKOPUCTOBYKOUM: OCHOBHI (hopMyJiH;
po3apiOHEHHsT TUT Ha HaMmpocTimi, HEOOXIJHI BHMIPIOBAHHS NapaMETPIB
peaIbHUX TUT TA iX MOJACTEH; TEXHIUHI MATFOHKH.

3. IIporpamHi NUTAHHA 3 MATEMATUKH, SIKi BUHOCSTHCSI HA BCTYIIHE
TeCTYBAHHS

I. OcHOBHI MaTeMaTHYHI HOHATTS Ta PAKTH

ApudmeTrika, anredpa i MOYATKH aHATI3Y
1. Harypaneni uymcna (N). Ilpocti Ta ckiaaaeHi uucia. J[UIbHUK, KpaTHE.
HaiiOinpmmit cniibHMi nitbHUK. HaliMeHIie crnijibHe KpaTHE.
2. O3naku noiabHOCTI HA 2, 3, 5, 9,10.
3. Llini uncna (Z). Panionanshi uncna (Q). Ix nonapanns, BigHiMaHHS, MHOKEHHS 1
nuieHHs. [1opIBHSHHS palioHaTbHUX YHCET.
4. iiicui uncna (R), ix 3amuc y BUMIISIAL AECATKOBOTO APO0y.
5. 300pakeHHsI ynCeNl Ha IpsaMiid. Moy unciia, HOro reOMETpUYHHIA 3MICT.
6. Uucnosi Bupasu. Bupasu 13 3MiHHUMH.

7. CTeniHp 3 HATYPAIBHUAM 1 PALIOHATBHAM MOKA3HUKOM. APHU(PMETHYHUI KOPIHb.
8. Jlorapudmu, iX BIACTUBOCTI.

9. OpgnousieH 1 MHorowieH. Jii Hax HUMU. DOPMYJTM CKOPOYEHOTO MHOKEHHS.

10. MHorowieH 3 ojHIer0 3MiHHOKW. KopiHb MHOrowieHa (Ha mNpuUKIami
KBaJPAaTHOTO TPUYJICHA).

11. TonsTTs QyHkuii. Cnocobu 3amaHHs QyHKIIi. O0NacTe BU3HAYEHHS, 00JACTh
3HaueHb QyHKI1i. OyHKIIsA, 0OOEpHEHA A0 JAHOI.

12. I'padix ¢ynkmii. 3poctanHs 1 cnagaHHs (yHKII, NEPIOJUYHICTh, TAPHICTD,
HEMAPHICTb.

13. JloctatHs ymoBa 3pOCTaHHs (crmanaHHs) (QyHKmii HA MpoMiKKy. [ToHATTS
excTpemymy ¢yHkmii. HeoOxiqHa ymoBa exkctpeMymy QyHkii (Teopema depma).
JloctatHs yMoBa eKcTpemyMy. HaliOuibliie 1 HaiiMeHule 3HadeHHs (PyHKIi Ha
TPOMIKKY.

14. O3HaueHHs W OCHOBHI BJIACTUBOCTI (PyHKIIHA: JIIHIHHOT y=ax+b, KBaApaTUIHOI
y=ax?+bx+c, creneneBoi y=ax" (neZ), MOKa3HUKOBOI y=a*, ¢>0, norapudmidnoi
y=log.x, a>0; TpUroHoMeTpuuHUX PyHKLIN ( y=sin X, y=cos X,y =g x ).

15. PiBHsiHHS. PO3B'sa3yBaHHs PIBHSIHb, KOPEH1 PIBHSIHHS. PiBHOCHIIBHI PIBHSHHSL
I'padik piBHSHHS 3 1BOMA 3MIHHUMMU.

16. HepiBHOCTI1. PO3B's13yBaHHs! HEPIBHOCTEH. PIBHOCUITbHI HEPIBHOCTI.

17. CucremMu piBHSIHb 1 CHCTEMHU HEpIBHOCTEH. Po3p's3yBanHs cucrem. Kopeni
CUCTEMH. PIBHOCHUIIbHI CUCTEMU PIBHSHb.
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18. Apudmernuna Ta reomeTpuyHa mporpecii. @opMynu n*ro wieHa i CymMu n
NEPIIUX YJICHIB MPOTPECii.
19. CuHycC 1 KOCMHYC CYMH Ta PI3HHILI TBOX apryMeHTIB ((popMynu ).
20. TlepeTBOpeHHs B AOOYTOK CyM: sin™® x+ sin*x, cos™x + cos*x.
22, Tloxigni QyHKLIHA: y = sinx, y =cosx,y =tgx,y =x", neN.

['eomerpis
1. Ilpsma, npomiHb, BIAPI3OK, JIaMaHa, JOBKMHA BiApi3ka. KyT, BennumHa KyTa.
Beprukanbhi Ta cymikai KyTd. [lapanenbHi npsmi. [lepeTBopeHHs moaiOHOCTI Ta
foro Bi1acTUBOCTI. BigHoeHHs myom moaiOHuX (iryp.
2. Ilpuknany nepeTBOPEHHS FEOMETPHYHUX (PIryp, BUAM CUMETPI.
3. Bekropu. Onepauii HaJ BEKTOpaMHU.
4. MHOTOKYTHUK. BepiivHu, CTOPOHH, AlarOHal MHOTOKY THUKA.
5. TpukytHuk. Meniana, OicekTpuca, BUCOTa TPUKYTHHKA, X BJIACTUBOCTI. Buam
TPUKYTHUKIB. CHIBBIAHOIICHHS MDK CTOPOHAMM Ta KyTaMH MPSIMOKYTHOIO
TPUKYTHHKA.
6. HOTUPUKYTHHK: TIapaiesiorpam, NpSIMOKYTHUK, pOMO, KBaapar, Tpanewis.
7. Komo 1 kpyr. llenTp, miameTp, paaiyc, Xophaa, cCiuHa. 3aJIeKHICTb MDK
BiApi3kaMu y komi. Jlotnuna g0 kona. Jlyra kona. CeKTop, CErMEHT.
8. LleHTpasibHI Ta BOUCAHI KYTH.
9. @opmynu IOl TEOMETPUYHMX (Iryp: TPUKYTHUKA, NOPSIMOKYTHHKA,
napasnenorpama, KBajapara, Tpanerii.
10. lorkuHa kojia i JoBkMHA Ayry Koja. PamianHa mipa kyTa. [lnoma kpyra i
IUIOLIA CEKTOPA.
11. Inommna. [TapanensHi IIOMMHKM Ta MJIOMIMHY, O MEPETHHAKOTHCS.
12. TTapanenbHICTh NPSAMOi i MIOIMWHY.
13. KyT npsimoi 3 miommHor. [leprneHamkynsp A0 IOMUHY.
14. Isorpanni kyTH. JIiHIiHMWIA KYyT ABOTPaHHOrO KyTa. [lepneHnKyaspHICTh ABOX
TUTOLIVH.
15. MHuororpannuku. Bepumnu, peOpa, rpaHi, AiaroHani MHOrorpaHHuka. [Ipsma
i moxuna npusMmu;, mipaMmiga. [lpaBuiibHa npu3ma W MpaBuiibHA NipamMiza.
[Tapaneneninenu, iX BUIM.
16. Tina oOepTaHHs: NUIIHAP, KOHYC, cepa, Kyis. [leHTp, aiameTp, paaiyc chepu
i xymi. [Lmommua, noTuyHa 10 cepu.
17. ®opmynu momi NOBEPxHI Ml 00'eMy NpHU3MM, Mipamiav, LWHAIIHAPA, KOHYyCA.
18. ®opmynu 00'emMy KyJai Ta ii 4YacThH 1 GopmyJia miomm chepu.

II. OcHoBHi popmy.iu i TeopemMu
Anre0pa i NOYaTKK aHaII3y




. @OyHKIIA y=ax+b, 1l BIaCTUBOCTI, rpadik.

. OyHKis y=Fk/x , il B1acTUBOCTI, Tpadik.

. dyHKLis y=ax’+bx+c , ii BIacTuBOCTI, TpadiK.

. dopMyJia KOPEHIB KBAIPATHOTO PIBHSHHSI.

. Po3kiiaganHs KBQAPATHOTO TPUYJIEHA HA JIHIHHI MHO>KHUKH.

. BnacTUBOCTI YMCIIOBUX HEPIBHOCTEH.

. Jlorapu(m n00yTKy, CTETICHS, YACTKH.

. OYyHKIIi y = sin X, y = cos X, ¥y = Ig X, iX 03HAYECHHS], BIACTUBOCTI, TPa(iKH.

O 0 1 &N D &= W N —

. KopeHi piBHSHB sin x = a, cosx =a, (gx = a .

10. ®opmynin 3BEICHHS.

11. 3anexHicTh MK TPATOHOMETPUYHMMM (PYHKLISIMM OJHOTO M TOro 3K
apryMEHTY

12. TpuroHoMmeTpruHi PyHKIIIT TOJBIHHOTO apryMEHTY.

13. PiBHsiHHS JOTUYHOT 10 Tpadika GyHKITI.

14 IToxigHa cymu, TOOYTKY M 4aCTKH JBOX (DyHKIUIHA.

15. IlepBicHa, mpaBua 3HAXOMKEHHS IEPBICHUX.

16. InTerpain. [1nonia KpUBONIHIMHOI Tpamenii.

['eomerpis
. BnacTuBoCTI piBHOOEAPEHOTO TPUKYTHHUKA.

. BnacTuBOCTI TOYOK, PIBHOBIAAAIEHUX BiJl KIHIIIB B1ApI3Ka.

. O3HaKH MapajieIbHOCTI TPSIMHUX.

. Cyma kyTiB TpuKyTHHKA. CyMa BHYTPIIIHIX KYTIB OMYKJIOTO MHOTOKYTHHUKA.
. O3Haku napanenorpama.

. Koo, onucane HaBKOJIO TPUKY THUKA.

. Koo, Briucane B TPUKY THHK.

. JloTuuHa 10 kona Ta ii BIACTUBRICTS.

. BUMiproBaHHs KyTa, BIMCAHOTO B KOJIO.

. O3HaKku MoAIOHOCT1 TPUKY THHKIB.

. Teopema ITigaropa.

O 0 3 O i & W N =

—
—_ O

—_
[\

. GOopMyJIM MIIONI NapajenorpaMa, TPUKY THUKA, Tpanerii.

. @opmyJia BIACTaHI MK IBOMA TOYKAMH TUIOLIMHA. PIBHSHHS KOJa.
. O3HaKa napajieIbHOCTI TPSIMOi | IJTOIIMHY.

. O3Haka nmapaneyibHOCTI TJIOUIUH.

—_—
N LD &= W

. TeopeMa npo NepneHIUKYISPHICTh NPSIMOi i MJIOIIUHH.
. [lepneHaAVKYJISIPHICTh TBOX IUJTOIIHH.
. [1apanenbHiCTh MPSIMHUX 1 TJIOLIUH.

—_— =
O 0

. IlepneHauKyISIpHICTD TPSIMHUX 1 TUTOLIWH.
. Bektopu B mpocTtopi.

[\
=



4. KPUTEPII OIIIHIOBAHHA 3HAHb BCTYIIHUKIB

JIns OLIHIOBAHHS 3HAHBb BCTYITHUKA 3aCTOCOBYIOTHCS TakKl KPUTEPIi Ta IKana
OLIIHFOBAHHS:

Pieni

nasyaneuux | banu Kpumepii oyintosanuns naguanbHux 00OCseHeHb

00CsI2HEeHb
BerynHuk po3mizHae OAHH 13 KUTBKOX 3aIPOTIOHOBAHUX
MaTEeMAaTHIHHUX 00’ €KTIB(CHMBOJIIB, BUPA31B, T€OMETPHUIHUX

70 | diryp TOWIO), BUAUTMBION HOTO CEPE 1HIINX; YATAE 1 3aIHCYE
YHUCIIA, TIEPETIHCY€E TAHUH MaTeMaTHIHUH BUpa3, GOpMyy;
3 P 300paskae HAMIPOCTII TeOMETPHYHI (hirypu (Maro€e eCKi3)

BerynHuK BUKOHYE OJHOKPOKOBI i1 3 UACITAMH,
80 | HalimpocTIMMMH MaTeMAaTHYHIUMH BHPAa3aMH; BITI3HAE OKPEMI
MaTEeMaTHYHI 00’ €KTH 1 MOACHIOE CBiM BHOIP

Berymauk mopisHIOE gaHi a00 CIIOBECHO OMHUCAH1 MAaTEMATHYHI
90 | 00’eKTH 3a iX CyTTEBUMH BIACTHBOCTIMH; 32 JTOTIOMOTOFO
€K3aMEHATOpAa BUKOHYE €JIEMEHTAPHI 3aBJaHHS

BerymHuk BiATBOPIOE MaTEMATHYHI O3HAYCHHS 1 (POPMYITFOBAHHS
TBEP/PKEHb;HA3UBAE CIIEMEHTH MATEMATHYHHUX 00’ €KTIB;

100 dhopMyrO€ IeAK1 BIACTHBOCTI MATEMATHYHUX 00’ €KTIB; BUKOHYE
3a 3pa3KaMH 3aBJaHHsA 000B’A3KOBOTO PIBHS
BeTynHHK UTHOCTPY€E 03HAYCHHS MATCMATHYHHX TIOHATH,

115 (dhopMyTFOBaHb TEOPEM 1 TTPABUJI BUKOHAHHS MATEMATHYHUX JTIH;

Cepenniit PO3B’s13y€ 3aBIaHHSA 000B’I3KOBOTO PIBHA 32 BIAOMHMH
ANTOPUTMAMH 3 YACTKOBUM TTOSICHEHHIM

BerynHuK UMOCTpY€E 03HAYEHHS MAaTEMATHIHHUX TIOHATH,
(dhopMyTFOBaHb TEOPEM 1 TTPABUII BUKOHAHHS MATEMATHYHUX I
BIIACHUMH TIPUKIIQTAMH;, CAMOCTIHHO PO3B’A3y€ 3aBIAHHA
000B’A3KOBOTO PIBHS 3 TOCTATHIM MOSCHEHHIM; 3aITHUCY€E
MaTeMaTHYHHUHA BHPa3, GOPMyIy 3a CIIOBECHUM (POPMYITFOBAHHAM
1 HABMIAKH

130

BeTynHuK 3acTOCOBYE O3HAYCHHSA MATEMATHIHUX TIOHATH Ta iX
BJIACTUBOCTEM 1151 pO3B’A3yBaHHs 3aBJaHb Y 3HAHOMHX
CUTYAIIISX;3HAE 3aJIEKHOCTI MK €JIEMEHTAMHA MaTeMaTHIHUX
00’ €KTIB;CAMOCTIHHO BUIIPABIISE BKA3aHI HOMY TIOMUIIKH,
PO3B’sI3y€ 3aBIaHHSA, TIEpeI0avYeHI MPOTPAMOI0, 0€3 JOCTATHIX
MOSICHEHb

JloctaTHiit 145
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160

BerymHuk BOOi€ BU3HAYCHUM MPOTPAMOIO HABYATBHAM
MaTepianaoM;po3B’A3ye 3aBIAHHA, IepeAOAYCHHI TPOTPaMOIO 3
YaCTKOBUM MOSCHEHHSM; YaCTKOBO apTyMEHTY€ MaTeMAaTH4HI
MIpPKYBaHHS U pO3B’I3yBaHHs 3aBJaHb

170

BetymmHUK BUTBHO BOJIOIE€ BU3HAYEHHM MTPOTPAMOI0 HABYAITbHAM
MaTepianaoM; CAMOCTIHHO BUKOHYE 3aBIAHHA B 3HAMOMHX
CUTYAIIIAX 13 JOCTATHIM MOSICHEHHSM; BHIIPABIISE Oy IIIEHH]
TTOMUJIKH; TIOBHICTIO apPTYMEHTY€ OOTPYHTYBAHHS MATEMATHIHHX
TBEPJKCHB, PO3B’SI3y€ 3aBJAHHS 3 JOCTATHIM IOSCHEHHIM

Bucokmuit

180

BetymHuk yeBIIOMITIOE HOBI AJI1 HHOTO MaTeMaTHYHI (PaKkTH,
171e1, BM1€ TOBOJAUTH MaTEMaTHYHI TBEPKCHHS 3 JOCTATHIM
OOTPYHTYBAHHSAM; PO3B’S3y€ 3aBJAHHS 3 IOBHUM MOSCHEHHSM 1
OOIPYHTYBAHHSAM.

190

BeTymmHUK BUTBHO 1 IPABUITBHO BUCIIOBITIOE BIITOBITHI
MaTeMaTHYHI MIpKyBaHHSI, TIEPEKOHIIUBO APTYMEHTY€
iX;CaMOCTIMHO 3HAXOIUTH pKepena 1HpopMali Ta mparoe 3
HUMH;, BUKOPUCTOBY€E HAOYTI 3HAHHS 1 BMIHHS B HE3HAHOMHUX IS
HBOTO CUTYAIIISAX;3HAE MePea0aYCHI MPOTPaMOr0, OCHOBHI
METOJH PO3B’sI3aHHA 3aBAAHHA 1 BMIE iX 3aCTOCOBYBATH 3
HEOOX1THUM OOTPYHTYBaHHSIM

200

BerynHuk: BUABIIAE BapiaTUBHICTh MUCIICHHS 1 PAIllOHANBHICTD Y
BHOOP1 CITOCOOY PO3B’I3aHHS MATEMATHYHOI MPOOIIEMU; BMI€E
y3arajbHIOBATH W CUCTEMATH3YBATH HAOYTI 3HAHHS, 3TATHAN 10
PO3B’si3aHHs HECTAHIAPTHHX 33724 1 BIIPAB

HopmaTuBu OlliIHIOBAHHS

baan

KinpkicTh IOMIJIOK

KinbkicTs npaBUIbLHUX
BianoBigeii

70

15—16 1 OisbILIE 1-2

80

13—14 3-4

90

11—12 5-6

100

9—10 7-8

115

7—8 9-10

130

5—6 11-12

145

4 13-14

160

3 15-16

170

1+1 (Herpy6a) 17-18

180

1 19-20

190

1 (Herpy0Oa) 21-22

200

— 23-24
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Cxema HapaxyBaHHSl TECTOBHUX 0aJIiB
32 BUKOHAHHSI 3aBIaHb POOOTH 3 MATCMATHKH

3aBnanus 3 BHOOPOM OAHi€T mpaBUIbLHOY Bixnosiai (1-12)
ouiHrTh y 0 ab6o 1 Oa:
10as, KO BKA3aHO MPABUJIBHY BiAMOBIb;
0 OaiB, SKIIO BKA3aHO HEMPABUJIbHY BIAMOBIAbL, BKA3aHO OUTbIIE OJHIET BIMOBIAL,
a0o0 BIJMOBIJII HA 3aBJAHHS HE TaHO.

3aBraHHSI HA BCTAHOBJICHHS BIANOBIAHOCTI («I0Ti4HI mapu») (13)
omiHtowTh ¥ 0, 1, 2, 3, 4 Ganu:
1 Gait - 3a KO’KHY MPABUJIBHO BKA3aHY BIAMOBIAHICTh (<JIOTTUHY MApy» ),
0 GamiB — 3a OyJb-SIKy «JIOTI4YHY Mapy», SAKINO 3pOOJICHO OlbIIE OHIE] TO3HAUYKH
B PSIKY Ta/a00 KOJIOHII, SIKIO HE BKA3aHO YKOJHOT MPaBUIBHOI BIAMOBIAHOCTI, a00
BIJNOBI/I HA 3aBJJaHHS HE HAJAHO.

3aBaanHs BIAKPUTOI (OPMH 3 KOPOTKOIO Bianosiamwo (14)

cmpykmyposane 3a60anis OUiHI0TE y 0, 1, 2 Oanu: 1 6an 3a KOKHY MPaBUIIBHO
BKa3aHy BIAMOBIAb, O OamiB, AKII0 BKa3aHO OOWJIBI HEMPaBWIBHI BIAMOBIAL, a00
BIJINOB1/I1 HA 3aBJIaHHS HE HAJIAHO.

Hecmpykmypoegane 3a60ativs OWHIOTE y 0 abo 2 Gamu: 2 0anum, sSKII0 BKAa3aHO
OpaBWIbHY BiAnoBiab, O OamiB, SKIIO BKA3aHO HEMPABWIBHY BiAMOBIAL, a0o
BIJINOB1/II HE HA/IAHO.

3aBaanHs BIAKPUTOL GOpMH 3 PO3TOPHYTOKO BiAnosiaawo (15)

omiHtowTh y 0, 1,2, 3,4, 5, 6 OGais:

6 GajiB — KO YYaCHUK BHUSBIISIE BAPIATUBHE MUCIIEHHS, MOKE PO3POOUTH CHOCIO
PO3B’sI3yBaHHs 3aBIAHHS, BUKOPUCTOBYIOUM 3HAHHS 3 PI3HUX PO3ALIIB Kypcy
reomeTpii abo anreOpW 1 MOYATKIB aHAI3y, PO3B’SA3aTM 3aBJAHHS 3 MOBHUM
OOIPYHTYBaHHSIM KOYKHOTO €Tamny,

5 OaniB — SKIIO YYACHHUK BHSIBIISIE BAPIATUBHE MUCTIEHHSI, MOKE PO3POOUTH Crocio
PO3B’sI3yBaHHs 3aBIAHHS, BUKOPUCTOBYIOUM 3HAHHS 3 PI3HUX PO3IAUIIB Kypcy
reomeTpii abo anreOpHu 1 MOYATKIB aHAII3Y, PO3B’S3aTH 3aBAAHHSA 3 YACTKOBUM
OOIPYHTYBaHHSIM KOYKHOTO €Tany,

4 Oanu - y4YaCHUK MOXKE PO3pOOMTH CHOCIO PO3B’SI3yBaHHS 3aBJaHHS,
BUKOPHCTOBYIOUM 3HAaHHS 3 PI3HUX PO3AUIIB Kypcy reoMerpii abo anredpu 1
MOYATKIB aHalI3y, PO3B’sA3aTH 3aBJaHHS 3 JCIKUM OOIPYHTYBAHHSM KOXKHOTO
eTany,

3 Oagm - yYacCHMK MOXKE PpO3pOOHUTH CHOCIO PO3B’sI3yBaHHS 3aBJaHHS,
BUKOPHCTOBYIOUM 3HaHHS 3 JEJKHX PO3AUIIB Kypcy reomerpii abo anreOpu 1
MOYATKIB aHAJII3y, PO3B’sI3aTH 3aBAaHHs 0e3 OOTPYHTYBaHb KOKHOTO €Tany,
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2 Oaiy — yYaCHUK NPU PO3B’ I3y BaHH1 3aBJaHHS BUSIBIISE 3HAHHS CEPEAHBOTO PIBHS
3 pO3AUTIB Kypcy reoMerpii abo anreOpu 1 movarkiB aHamily, GpopMmymroe Acski
BJIACTHBOCTI, O3HAUEHHS TOLIO, PO3B’SI3y€ 3aBJAHHS YACTKOBO 34 BIJOMHMH
aJIrOpUTMaMU;

1 6aJi - yyaCHUK MpHW Po3B’A3yBaHH1 3aBJaHHS BUSBIISE 3HAHHS MOYATKOBOTO PIBHS
3 pO3AUTIB Kypcy reoMerpii abo anreOpu 1 movarkiB aHamily, Gpopmymroe Acski
BJIACTUBOCTI, O3HAYECHHS TOWIO, BKazye ¢opMmyiay abo 3o00pakae PUCYHOK (3a
HEOOX1IHOCTI),

0 GaJiiB - BIAMOBI/ HA 3aBJAHHS HE HAAAHO.

MakcuMasbHa KUTBKICTh TPABHIBHUX BIAMOBIACH — 24 0asu.

5. CIIICOK PEKOMEH/IOBAHOI JIITEPATYPU
JUIA ITIIATOTOBKHU

3 nucommiinm «I'eomerpis»

1. l'eomeTtpis: miapyyHuk ajas 10 K. 3arajbHOOCBITHIX HaB4Y.3aKJ. MPOQUILHUI
pisenb / I'I1.ber3, B.I'.ber3, H.I'. BnamimipoBa, B.M.Bnanimipos. — K.:.I'eHe3a
2010p.- 232c¢

2. l'eometpist: miapyyHuk uist 11 KII. 3arajJlbHOOCBITHIX HABY.3aKJI. AKaJIEM. PIBEHb,
npo¢ineHuii pisens / I'.I1.ber3, B.I'.ber3, H.I'. Binagimiposa, B.M.Bnaaimipos. —
K.:I'ene3za 2011p. -336¢

3 nucuMIuIieg «Aaredpa i HO4aTKH aHATIZY»

1. Anre6pa 1 nouatkm anamizy: [linpyunuk mis 10 K. 3araJbHOOCBITHIX
HaByY.3aKJ1: npoduibHuii piBeHs / €.11. Hemin. — X.: I'imuazis 2010p. -416¢

2. AnreOpa 1 nmouvarkm anamidy: [liapyunmk s 10 K. 3araJbHOOCBITHIX
HaB4.3aKi: npoduibHui piBeHb / Al Mepsnsak, [.A. Homiporcekuii, B.b.
[Tononcekuii, M.C. Sxkip. — X.: I'imuHazis 2010p. -416¢

3. AnrebGpa 1 nouarkm aHamizy: I[ligpyunuk mns 10 k1. 3araabHOOCBITHIX
HaB4.3aki: npoduibHui piBeHb / AT Mep3nsik, JI.A. HomipoBcbkuii, B.b.
[Tononcekuii, M.C. Sxkip. — X.: I'imuazis 2011p. -431c

3 nucuumiainn «MaremMaTuka»

1. Marematuka: AnreOpa 1 mouyaTkd aHanidy Ta reomerpis. PiBeHb cTaHaapry:
niapyy. A 10k 3akmaniB 3araneHoi cepeanboi ocBith / I'.11.ber3, B.I.ber3. — K.:
Bunapanumii nim «Ocpita», 2018p -288c

2. Maremaruka: AnreOpa 1 modaTKu aHajiizy Ta reoMerpis. PiBeHb cTaHaapry:
niapyy. s 11k 3akmaniB 3araneHoi cepennboi ocsith / I'.11.ber3, B.I".ber3. — K.:
Buaaganumii nim «Ocpitay, 2019p -272¢

3. Maremarvika (anreOpa 1 MOYaTKM aHaII3y Ta T'€OMETPIs, PIBEHb CTaHIAPTY):
miapyyd. s 10kn 3aknagiB 3arajibHoi cepeanboi ocBitm / €110 Hemn., — X
Bunasaunteo «Panok» 2018p. -328¢
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4. Maremaruka: anreOpa 1 MOYaTKWA aHali3y Ta TeOMETpis, PIBEHb CTaHIAPTY:
niapyyd. i 11kn 3aknaniB 3aranbHOi cepeaHboi ocBith / Al .Mepsnsk, JIA.
Howmiposcekuid, B.b. [Tononcekuii, M.C. Skip. — X.: I'imuaazis 2019 p. - 208 c.

5. Tanenepina A., 3axapiifuenko [O., 3abemmmmuacbka M. 3HO 2021
MATEMATHUKA. KOMIUIEKCHE BWJIAHHA + THUIIOBI TECTOBI
3ABJAAHHSA /KOMIUIEKT/ : JIITEPA, 2018 p. — 592c.



