MIHICTEPCTBO OCBITU I HAYKU YKPATHU
BCII «CBAJISIBCbKHI TEXHIYHUI ®AXOBUN KOJIEK
HAIIOHAJIBHOI'O YHIBEPCUTETY XAPUYOBUX TEXHOJIOI Ty

«3aTBEPILKYIO»
¢ upextop BCII «CarsBeskuit
|\ TR A (axosuit konepky HYXT»

A /’J/r’,' 7

s’ /" é oS 2022})

—

YCHOI CIIBOECIIM 3 TUCUUILIIHN «MaTemMaThkay aJis

BCTYITHHUKIB Ha OCHOB1 0230€01 3arajibHOI OCBITH

[Iporpamy po3riisiHyTO Ta CXBaJICHO
Ha 3aClIaHHI MUKIOBOI KOMICIT
bi3MKO—MaTEeMaTUYHUX JTUCIUTIIIH

[IpoToxoi Ne BiJ| 2022 p.
T'onoBa mukII0BOI KOMICIT
M. K. JIeBko

Caamasa 2022,



BCTYII

MaremaTuka € yHiBepcaibHOIO MOBOIO, 110 IMIMPOKO BUKOPUCTOBYETHCS B YCIX
chepax moachkoi nisyibHOCTI. Ha cywacHomy ertami ii posiib 'y pO3BHUTKY
CYCIIUJICTBA CYTTEBO 3pOCTAa€, a II¢ BUMAara€ TOJINIICHHS MaTeMaTHIHOI
MIJTOTOBKHU BCiX CHEIIATICTIB, 1, 30KpeMa, MOJIOAIIHX.

MareMaTika Ma€ WIUPOKI MOXKIMBOCTI IS IHTEICKTYaJBHOTO PO3BUTKY
JIOTIYHOTO MHMCJICHHS, TIPOCTOPOBUX YSBIICHb 1 YSBH, aJTOPUTMIYHOI KYJIbTYpH,
(GbopMyBaHHS BMIHHS BCTAHOBIIIOBAaTH IPUYMHHO-HACIIIKOBI 3B’si3kM. BoHa €
3aco00M BUBYCHHS (Pi3WKH, XiMii, 1HPOPMATUKH Ta OOYUCITIOBAIHHOT TEXHIKH,
MOBOIO TEXHIKM, a PO3BHHCHE JIOTIYHE MHMCIICHHS CIHPHSIE 3aCBOEHHIO
I'YMaHITapHUX TMPEAMETIB. BUBUCHHS MaTeMaTUKH CIpUsie (pOpMyBaHHIO B y4YHIB
3arajbHO-HABYAJbHUX YMIHb, KYJIBTYPH MOBJEHHS, YITKOCTI 1 TOYHOCTI JAYMKH,
KPUTUYHOCTI MUCJIEHHS, 3[JaTHOCTI BIIUYyBaTH Kpacy i1ei, METOAYy pO3B’SI3aHHS
3a/1a4i a00 MpoOJIeMH, TaKUX JIFOACHKOI SKOCTEH, SIK HAMOJErIMBICTh, CHJII BOJI,
3MAaTHICTh 70 mNepeOOpeHHs TPYAHOIIIB, YECHICTh Ta IMpanearoocTBo. Takum
YUHOM, MaTeMaThKa 3aiiMae TpoBigHE Micle Yy (opMyBaHHI HaAyKOBO-

TEOPETUYHOTO MUCIICHHS YYHIB.
IHPOI'PAMA

BCTYITHOT'O BHMPOOYBaHHS 13 AUCIUIUIIHA «MaTeMaThKa» JIJisd BCTYITHHKIB Ha
OCHOBI1 0a30B0i 3arajgbHOI cepeIHbOT OCBITH (9 KI1aciB)

3aBiaHHs BCTYMHOTO BUMPOOYBaHHS 3 MaTEMATUKH MOJSATAIOTH Y TOMY, 11100
OI[IHUTH 3HAHHS T4 BMIHHS BCTYITHHUKIB:

BIICBHEHO BOJIOAITH OOYMCIIOBAJLHUMH HaBUYKaMW TP BUKOHAHHI il 3
parioHAIbHUMH YuciaMu (HaTypadbHUMU, IUTMMH, 3BUYAWHHUMHU 1 TECATKOBUMU
npobamm);

BUKOHYBAaTH TOTOXHI TEPETBOPCHHS OCHOBHUX anreOpaiyHuX BUpa3iB
(MHOTOWIEHIB, ApOOOBO-paIllOHATBPHUX BUpPA3iB, Kl MICTATH CTEMEHI 1 KOPEH1),

TPUTOHOMETPUYHHUX BUPA3IB;



pO3B'A3yBaTH pPIBHSIHHS, HEPIBHOCTI Ta iX CHCTEMM MEPIIOro 1 JPYyroro
CTEMEHIB 1 Ti, 0 3BOASATHCA /10 HUX, a TAKOXK PO3B'A3yBaTH 3ajadi 3a JIOMOMOTOI0
PIBHSIHb Ta iX CUCTEM;

OynyBaTH rpadiku GyHKIINA, nepeadayeHux nporpamoro;

po3BsI3yBaTH  3adadi, 110 TNepeadadaroTh. BUKOHAHHS  BIJCOTKOBHX
pO3paxyHKiB; 3HAaXO/)KEHHS WMOBIPHOCTEH  BHUIAJKOBOI TOJMAIl; TMOJAAHHS
CTATUCTUYHUX JAHUX y BUIJISAI TaOuIb, rpadikiB; 3HAXOMKEHHS CEPEIHBOTO
3HAYCHHS;

300pakaT¥ TeoMeTpuuHl (Pirypu 1 BUKOHYBAaTH HaWMpoCTilll MOOYJOBU Ha
TJIOIIHMHI;

BOJIOJIITM HaBUYKaMHM BUMIPIOBAHHSA Ta OOYMCIICHHS JIOBXKWUH, KYTIB 1 IUIOII,
SIKi BAKOPUCTOBYIOTBCS JJISI PO3B'SI3aHHS PI3HUX NMPAKTUYHKMX 33]1a4;

YMITH 3aCTOCOBYBATH BJIACTUBOCTI F€OMETPUYHUX (DIryp mpu po3B's3yBaHHI
3a/1ay Ha OOYMCIICHHS Ta TOBEIACHHS;

BOJIOZITH HaBUYKaMU PO3B'AI3yBaHHs 3a/1a4 HA OOUYMCIICHHS TUION] TOBEPXOHb 1
00'eMiB TeoMeTpUUHHUX (Iryp: MpsMoi MPU3MH, MipaMian, KOHyca, KyJii, IUIiHApa
y TOMY YHUCJI1 TPUKIATHOTO 3MICTY.

[Iporpama 3 MaTeMaTHKH CKJIQIAa€ThCcs 3 JABOX po3autiB. [lepmmit 3 HUX
MICTHUTh TIEPEITIK OCHOBHUX IMOHATH 1 ()aKTIiB ayireOpu 1 reoMeTpii, o iX MOBHUHHI
3HaTH BCTYIHUKH; APYrud — TeopeMH 1 ¢Gopmyiau, ski Tpeba 3HATH 1 BMITH

JOBOIMNTH.

I. OCHOBHI MATEMATHUYHI IOHATTSA I ®PAKTU.
APUDOMETHKA 1 AJITEBPA.

1. HarypanpHi uncna i Hynb. [Ipocti 1 ckmageni uucma. J[iMbHUK, KpaTHE.
Haii6inpmmii cninbHui 1imbHUK. HaliMentie crmibHe KpaTtHe. O3HaKH MOALTBHOCTI
Ha?2,3,5,9, 10.

2. imi umcna. PamioHanpHl 4Wclia. iX JOAaBaHHS, BiIHIMAHHS, MHOXXCHHS,
nineHHs. [{opiBHSIHHS pallioHaTbHUX YUCE.

3. Jli¥icH1 uncna, X 3aMuc y BUTIISA1 IECITKOBOTO Apo0y.



4. JecarkoBi npoOu. YuTaHHsA Ta 3amuc JeCATKOBUX ApoOiB. IlopiBHSHHS
JecATKOBUX Apo0iB. JlonaBaHHs, BiAHIMAaHHS, MHOXKEHHS 1 JIJICHHS JECATKOBUX
npo6iB. Habmmxkene 3HaueHHs uucna. OkpyrieHHs yucen. Bigcorok. OCHOBHI
3a/1a4l Ha BIJICOTKHU.

5. Honatui yucna. IlpotunexHni uncina. Moaynb uncna, HOro reoOMeTpUYHHIMA
3micT. llopiBHsSiHHS noaaTHUX 1 Bia'emMHux uyucen. JlomaBaHHs, BIIHIMAaHHS,
MHO>KEHHS 1 AUJICHHS JOJATHUX 1 BIA'€MHUX YHCEI

6. IToHATTS Mpo YMCIIO AK pe3yibTaT BUMIpIOBaHb. PaiioHanbHi yncna. 3anuc
palioHAJIbHUX YHCEeJ Y BUTJIAIL JECATKOBUX APOOIB.

7. UwucnoBi Bupa3u. 3acTocyBaHHS OYKB JUisl 3amucy BupasiB. YUuciose
3Ha4YCHHS OYKBEHUX BUpa3iB. O0UuCiIeHHS 32 (OpMYyJIaMH.

8. IlonsaTrs mpo mnpsMy Ta OOEpHEHY MPOMOPIINHHY 3aleKHOCTI MIX
BenuuuHami. [Iponopitii. OcHOBHA BIacTHUBICTh mporopiiii. Po3B'si3yBanHs 3amau
3a JIOIOMOT'OX0 MPOTOPITIH.

9. 300paxenHs yucen Ha npsaMmid. Koopaunarta touku Ha mpsmii. dopmyia
BIJICTaH1 MK JIBOMA TOYKaMH 13 3aITaHUMU KOOPAMHATAMHU.

10. IIpsmokyTHa cucTeMa KOOpJAWHAT Ha IUIONIMHI, TOYKM Ha TUIOUIUHI.
Koopaunatu (abcmuca it opaunara). dopMyna BiACTaHI MDK JBOMa TOYKaMU
TUTOIIMHY, 3aJJaHUMHU KOOpIMHATAMH.

11. Ippamionanpri uwmcna. JiicHi ywucna. YucinoBi HEpiBHOCTI Ta iX
BIacTUBOCTI. [lowienHe nogaBaHHs Ta MHOXKEHHSI YMCJIOBUX HEPIBHOCTEH.

12. BumiproBanns BenuurH. AOCOTIOTHA Ta BIAHOCHA MOXUOKH HAOIMKEHOTO
3HaueHHs 4Kclia. BUkoHaHHS apuMeTUYHUX Jii HaJ HAOIMKEHUMH 3HAYCHHAMHU
YuCen.

13. OnHouneH. IligHEeceHHs OJTHOWIEHA 0 CTETICHS.

14. Muorounen. Cremninp MHOTOWIeHA. Jlo1aBaHHs, BiTHIMAHHS 1 MHOXEHHS
MHOTOWICHIB. Po3kiagaHHs MHOTOWIEHA HA MHOKHUKH.

15. ®opmynau CKOPOUYEHOTO MHOXKEHHs. 3aCTOCYBaHHS (POPMYIT CKOPOUYEHOTO

MHOJKCHH:A IJIS PO3KIIadaHHA MHOI'OYICHA Ha MHOXHHUKH.



16. KBagpatuuii TpuusieH. Po3kinagaHHs KBaJpaTHOrO TpU4IeHA Ha JIHIMHI
MHO>XHHKH.

17. Anre6paiunmii 1pi6. OcHOBHa BiacTUBICTH JApoOy. CkOpodeHHS
anreOpaiynux 1apo6iB. JlomaBaHHs, BIJHIMAHHS, MHOXEHHS Ta JUICHHS
anreopaiuHux Apo6iB. TOTOXKHI MEpeTBOPEHHS paliOHAIBHUX anreOpaiyHuX
BHpa3iB.

18. Creninp 3 HaTypajdbHUM MOKa3HUKOM 1 Horo BiacTuBocTi. CrTemiHb 3
[UIMM TIOKa3HUKOM 1 Horo BracTuBocTi. CTaHAapTHUN BUIJSLA — YHCTA.
[lepeTBOpeHHS BUpa3iB 31 CTETICHAMH.

19. Kopiab n-ro crteneHs Ta ioro BiaacTUBOCTI. CTemiHb 3 paliOHAJIbHUM
MOKa3HUKOM Ta HOTO BIIACTHBOCTI.

20. ApudmeTrdHa Ta TeOMETpUIHA TIporpecii. DopMynu n-ro 4jaeHa Ta CyMH
N- MepIINX YICHIB IPOTPECiil.

21. PiBusaus. Kopeni piBHsHHA. JIiHiWHI pIBHSHHS 3 OJHIEID 3MIHHOIO.
KBagpartne piBHsiHHA. DOpMysIu KOpEHIB KBaJApaTHOTO pPiBHsAHHA. Po3B'si3yBaHHS
pallioHaJbHUX PIBHSHB.

22. Cucremu piBHSIHb. P03B’sI3yBaHHS CHUCTEMH JBOX JIIHIHHUX PIBHSIHB 3
JBOMa 3MIHHMMH Ta HOTO TeOMETpMYHa IHTeprperamis. Po3B's3yBaHHs
HAWUTIPOCTIIIIUX CUCTEM, OJTHE PIBHSIHHS SKHUX IEPIIOTO, a 1HIIE — IPYroro CTETCHS.
Po3B’si3yBaHHS TEKCTOBHX 3aJad 3a JOMOMOTOI0 CKIAJaHHS pPIBHAHb, CHCTEM
PiBHSHb.

23. JliniitHa HEpiBHICTH 3 OAHIEI0 3MiHHOIO. CUCTeMa JTIHIMHIX HEPIBHOCTEH 3
OJIHI€}0 3MIHHOIO. PO3B'SI3yBaHHS HEpPIBHOCTEH MAPYroro CTENEHS 3 OJHIEI0
3MiHHO0. PO3B’s13yBaHHs pailioHaTbHUX HEPIBHOCTEW, METOJI IHTEPBAJIiB.

24. ®ynakmii. O6nacTe BH3HA4YeHHS 1 oOnacth 3HadeHb (yHKIIL. Crocobm
3amanas ynkmii. ['padixk ¢ynkmii. 3pocranns 1 cmamanns ¢yskmii. [lapai i
HemnapHi QyHKITIT.

25. Oynkmii y=kx+b, y=kx, (n - HaTypaigpHe 4HCI0), Y=K/X; y=ax2+bx+c, ix

BJIACTUBOCTI 1 rpadiku.



26. BunankoBa mopisa. MMoBIpHICT, BUMAAkoBOi mofii. CTaTUCTUYHI AaHi.

Cnocobu noganus aanux. Yacrora. CepenHe 3HaUYEHHS.

I'EOMETPIS.

1. TlouatkoBi moHATTS miaHiMeTpii. ['eomerpuuni ¢irypu. Ilonarrta mnpo
akciomu 1 Teopemi. [IoHITTS Tpo 0OepHEHY TeopeMmy.

2. CyMDXHI 1 BEpTHKaIbHI KyTH Ta iX BIacTUBOCTI. [lapanensHi npsimi 1 mpsimi,
o0 nepeTuHarTbhess. O3HAKU MapanesbHOCTI mpsMux. [lepneHAuKymIsipHi TpsiMi.
Teopemu Mpo NEPIEHIUKYISPHICTD 1 MAPATETBHICT MPSIMUX.

3. Tpukytnuk. BnactuBocTi piBHOOeapeHOro TpukyTHHKAa. Cyma KyTiB
TpukyTHHKA. Teopema [lidaropa ta Hacminku 3 Hei.

4. Tlapanenorpam Ta #oro BiacTuBOCTi. O3HAaKM Mapanenorpama.
[IpssmokyTHUK, poMO, KBajapaT Ta iX BiacTUBOCTI. Tpameris Ta ii BIACTUBOCTI
MHOTOKYTHUKH.

5. Koo 1 xpyr. JloTnyHa 10 KoJa Ta ii BJIaCTHBOCTI.

6. BractuBocTi cepenrHHOrO mMeprneHAuKy/sIpa a0 Biapizka. Komo, omucane
HABKOJIO TPUKYTHHKA. BractuBocTi OicekTpucu kyrta. Koo, BmucaHe B
TPUKYTHHK.

7. IlousaTTs ipo piBHICTH Giryp. O3HAKK PIBHOCTI TPUKYTHHUKIB.

8. Tlonsarrs mpo moxibHicTh ¢iryp. O3HaKM MOMIOHOCTI TPUKYTHUKIB (0e3
JIOBEJICHHS ).

9. OcpoBa 1 LEHTpajibHAa CHUMETpii; MOBOPOT, MNapajelibHE MEePEHECEHHS.
[Tpuknaau ¢iryp, Mo MarTh CUMETPIO.

10. OcHoBHI 3aa4i Ha MOOYIOBY 3a JOTIOMOTOO IIUPKYJIS 1 JTIHIHKH.

11. JlopxxwmHa Bimpi3ka Ta ii BIacTHBOCTI. BincTtanp Mixk Toukamu. BincraHb
BiJI TOYKH JIO TIPSIMOI.

12. Bennuuna kxyTa Ta Il BnactuBocTi. BUMiproBaHHS BIMCAHUX KYTIB.

13. JloBxxuHa kona. JJoBxkrHA TyTH.



14. TToHATTS PO MJIOI1, OCHOBHI BAacTUBOCTI Iuiownl. [lnoma npsMokyTHuUKA,
TPUKYTHHMKA, MapajenorpaMa, Tpamneuii. BinHomenHs miuom noaiOHux @iryp.
[Imomr kpyra Ta MOTO 4acCTHH.

15. CuHyc, KOCUHYC 1 TAHT'€HC KyTa.

16. CriBBiIHOIIEHHS M)XK CTOPOHAMH 1 KyTaMH MPSIMOKYTHOI'O TPUKYTHHUKA.
Teopemu cuHYCIB 1 KOCUHYCIB.

17. TlpsMokyTHa cucTeMa KOOpJAWHAT Ha monuHi. dopmyna BiACTaHI MIX
JIBOMa TOYKaMH IJIOIIKMHHU, 3aIaHUMHU KOOpAUHATaMU. PiBHSHHA NpsAMOi 1 KoJa.

18. Bekrop. Josxuna 1 HanpsaMm BekTopa. Kyt Mix Bekropamu. Komineaphi
BekTopu. Cyma BekTopiB Ta ii BiaacTUBOCTI. JIoOOyTOK BEKTOpa Ha YMCIO Ta HOro
BiacTUBOCTI. Po3kiiaianHsa BeKkTopa 3a ocsiMu koopauHaT. KoopnuHatu BekTopa.
CkansipHuid 100yTOK BEKTOPiB Ta ioro BiacTtuBOCTI. [Ipoekiis BekTopa Ha oci
KOOpJIMHAT.

19. [ToyaTkOBi BiTOMOCTI 3 CTEpEOMETPIi.
I1. TeopeTr4Hi NUTAHHSA 10 YCHOI CIIiBOECIIN 3 MATEMATHKH

AJIT'EBPA.
1. ®opmyina n-ro uieHa apuMETHIHOT 1 TEOMETPUYHOT ITPOTPECIid.
2. dopMyma cyMH n TMEpHIMX WICHIB apu@MeTHyHOi 1 TCOMETPHYHOL
IIPOTPECIH.
3. ®ynkiisg y=Kkx 1i B1acTuBOCTI 1 rpadik.
OyukIis y=k/X ii BmacTuBOCTI 1 rpadik.

Oynkiis y=kx+b ii BmacTuBoCTI 1 rpadik.

4.

5.

6. OyHKIIIS y=Xn i BIacCTUBOCTI 1 Tpadik.

7. @yHKIis y=ax2+bx+c ii BmacTuBocTi i rpadik.

8. ®@opMynr KOPEHIB KBAAPATHOTO PIBHSHHS.

9. 3amuc KBapaTHOTO TPUWICHA Yy BUTIIAI JOOYTKY JTIHIMHIX MHOXKHUKIB.
10. ®opmynu ckopoueHoro MHOKeHHs (a+b)(a-b)=a2-b?, (atb)’=a’+2ab+b?
11. Po3B’si3yBaHHs TIHIMHUX PIBHSAHD 1 TAKUX, 1110 3BOAATHCS /10 JIHIMHUX.

12. Po3B’si3yBaHHs JIHIMHUX HEPIBHOCTEN 1 CUCTEM JIHIHHUX HEPIBHOCTEH.

13. Po3B'si3yBaHHS CUCTEM JBOX JIIHIHHUX PIBHSIHb



{ﬂlx + Dy = ¢,
a,x + b,y =c,.

I'EOMETPIA.

p—

. BnactuBocTi piBHOOEIPEHOTO TPUKYTHHKA.

. BnactuBocTi 6iceKTpUCH KyTa.

. O3Haku napanenbHOCTI IPIMUX.

. Teopema mpo cymy KyTiB TPUKYTHHUKA.

. BmactuBocTi napanenorpama i Horo JiiaroHajei.
. O3HaKu piBHOCTI, MOJIOHOCT1 TPUKYTHHUKIB.

. BnactuBocTi npsiMmokyTHHKa poMOa, KBajapara.

. KOHO, BITMCAHC TPHUKYTHHK, 1 KOJIO, OITMCAaHC HABKOJIO TPUKYTHHKA.
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. Teopema 11po KyT, BOUCaHU# y KOJIO.

10. BnacTuBOCTI JOTHYHOI JI0 KOJIA.

11. Teopema Ilidparopa Ta HacaiaKu 3 Hel.

12. 3nauenns cuHyca, kocunyca kytis 0°, 30°, 45°, 60°, 90°.

13. CriBBiAHOIICHHS MK CTOPOHAMH 1 KyTaMH IIPSMOKYTHOTO TPUKYTHHKA.
14. Cyma BeKTOpIB Ta 1i BJaCTUBOCTI.

15. ®opmynu o1 MmapaneaorpaMa, TPUKYTHUKA, Tparelii. PIBHSHHS KoJa.

16. [Tmomri moBEepXoHb 1 00’ €MU TCOMETPUYHUX (PITyp 3T1IHO MPOTPAMH.
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