KUIBCbKWI YHIBEPCUTET IMEHI BOPUCA IT'PIHYEHKA

3ATBEPI’KEHO

[TpuiiManbHOIO KOMICI€IO

[Tporoxon Ne 5 Big 21.03.2022 poxy,
["onoBa [IpuitmanbHOT KOMicCii

Bixrop OTHEB’IOK

ITPOI'PAMA

IHIUBIAYyaJIBLHOI YCHOI cliBOeCiIu 3 MATEMaTUKH

PiBenb BHIIOT OCBiTH:  mepmmii (0akajaBpCchbKHii)

Ha ocHoBi: MOBHOI 3araJIbHOI cepeIHbOl 0CBIiTH
I[HOT'OXXKEHO PO3I'JIAHYTO I BATBEPJI’KEHO
[IpopeKTop 3 HAyKOBO-METOAUYHOT Ha SaQiHaHHi Ka(epu KOMIT FOTEPHUX
Ta HABYAJIBHOI poOOTH HayK 1 MAaTEMaTUKU

[Iporokon Ne 2 Big 02.02.2022 p.
Onmnexciii )KUJIBIIOB

3aB. kadeapu Oxcana JINTBUH

Kuis — 2022



IHosicHIOBAJILHA 3alMUCKA

[Iporpamy ckiazieHO y MOBHIM BIAMOBIAHOCTI 10 BUMOT Jlep>KaBHOTO CTaHAAPTY

MOBHOI CepeIHbO1 OCBITH, 3aTBEPAKEHOT0 nmocTtaHoBoto Kabinety MiHicTpiB Ykpainu
Bix 30 BepecHs 2020 p. Ne 898 ta [Iporpamu 30BHIITHEOTO HE3AJIEKHOTO OIIHFOBAHHS
3 MATEeMATHKH.

1.

2.

AW

|

(G2 IF ~ N OV)

4.

S.
6.
7.

Ilepenik Tem iHAUBINYaJIBLHOI YCHOI clIiBOECiAM 3 MATEMATUKY J1JI51 HABYAHHA
Ha nepmomy (0akajJaBpCbKOMY) PiBHI BHILOI OCBIiTH
Ha 0a3i MOBHOI 3araJIbHOI CepeIHbLOI OCBITH

Po3oin 1. Apugpmemuxa
Hatypainbhi uncna. O3naku nofauibHOCTI. [IpocTi Ta ckianeni yucna. HaitOuibimii
CHUTbHUM NiTbHUK. HaliMeHIie criijibHe KpaTHe.
3Buuaiti 1poou. lii 31 3BUyaiiHuMu, 1podamu. 3B'I30K MIXkK JIECITKOBUMH Ta 3BUYAM-
HuMu Apodamu. [Iponopiris. [IporienT. OcHOBHI 3a/1a41 Ha MPOICHTH.

. Lim yucna. JIii 3 HUMH.
. JecsatkoBi qpoou. CKIHYEHHI Ta HECKIHUEHHI JecATKOBI ipoou. IlepioguyHi Ta Heme-

PlOMYHI HeCKIHYEHHI JIeCATKOBI ipoOu. ParioHanbH1 Ta ippaltioHabHI uucia. JiicH1
JHCIIa.

. Monyne nificHoro uncia. BiaactuBocti Moysst.

Po30in 2. Anzedopaiuni eupazu ma ix nepemeopeHHs

. Crerinp 3 HATYpaJTLHUM IMOKa3HUKOM Ta MOTO BJIACTUBOCTI.
. Anre6paiuni Bupazu. OnHousieHu Ta MHorowieHu. Jlii 3 MuHorouwienamu. Po3kiiag MHO-

rouwleHa Ha MHOKHUKA. POpMyIIH CKOPOUEHOTO MHOKECHHSI.

. PartionasibHI BUpa3u Ta iX TOTOXKHI TIEPETBOPECHHSI.
. CTemniHb 3 HIJIMM MOKa3HUKOM Ta HOT0 BJIACTUBOCTI.
. Creniunp 3 parioHadbHUM NoKa3HUKOM. KBagpaTHi kopeHi Ta ix BiactuBocTi. [le-

PETBOPEHHSI BUPA3IiB, 10 MICTIATh paaukand. [1030aBneHHs BiJ 1ppallOHAIBLHOCTI B
3HAMEHHHUKY.

Po30in 3. Anzeopaiuni pieHAHHA

. PiBastHHs. KopeHi piBHAHHS. PiBHOCHIIBHI PIBHAHHA. TOTOXHOCTI Ta METOJIH X J10-

BeneHHs. CucteMu piBHSAHB. [ 'padiuauii MeTo ] po3B'sI3yBaHHS PIBHSHb.

. PiBHsinHg mepioro crenens. KBanpatHi piBHsSHHSA. BiiactuBocTi KOpeHiB KBapaT-

HOTO piBHSHHS. DopMynu Biera. Po3kiag kBagpaTHOTO TpUUJIieHa HA MHOKHUKH. Pi-
BHSIHHSI BUIIIUX TTOPSIJIKIB, IO 3BOJIATHCS 10 KBaJIpAaTHHX.

CucremMu TBOX JIHIMHKUX PIBHSIHB 3 IBOMA 3MIHHUMH, 1X JOCTIPKEHHS Ta METOJIH PO-
3B'sI3aHHS.

IppattioHanbHI pIBHAHHS Ta CHCTEMH 1ppallioOHATIbHUX PIBHSHb.

PiBHSIHHS 3 MOTYJISIMH Ta METOJIU 1X PO3B'SI3aHHSI.

PiBHsIHHS 3 MTapameTpamu.

Po30in 4. Anzeopaiuni nepienocmi
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. HepiBHOCTI Ta iX BacTBOCTI. PIBHOCHIILHI HEPIBHOCTI.
. JIiniitH1 HepiBHOCTI. CUCTEMU JITHIMHUX HEPIBHOCTEH.

. HepiBHOCTI BUIIIUX cTerneHiB. MeTo iHTepBalliB.

. PartionaspHI HEpIBHOCTI.

. HepiBHOCTI, 1110 MICTSTH MOYJTI.

. Meroau noBeIcHHS HEPiBHOCTEH.

Po30in 5. Yucnoei nocniooenocmi

. H1CI10B1 MOCIIIIOBHOCTI Ta CIIOCOOH 1X 3aIaHHS.
. Apudmernuna nporpecis. Dopmyna 3arainpHOr0 WieHa. BiaactuBocti uneHiB apud-

MEeTHYHOI nporpecii. DopMyna cymu # djieHiB apuMETHUHOI MPOrpecii.

. 'eometpuyuna nporpecis. Dopmyna 3aranbHoro wieHa. @opmyiia CyMu 7 4jieHIB Te-

OMeTpu4HOi nporpecii. HeckiHueHHO criajHa reoMeTpu4Ha Mporpecis.

Po30in 6. Tpuconomempuuni eupazu ma ix nepemeopeHHs
I'panycHa Ta pajianHa MipH KyTiB.
CuHyc, KOCHHYC, TAHT€HC Ta KOTAHTEHC YHCIIOBOTO apryMeHTY. IX 3HaueHHs /1 Je-
SIKUX KYTIB.
3aJIe’)KHICTh MK TPUTOHOMETPUYHUMH (PYHKIIISIMU OJTHOTO apTyMEHTY.
[TpoMi>KKM 3HAKOCTAJIOCTI TPUTOHOMETPUYHUX (YHKITH. [IapHICTh Ta HEMAPHICTS.
dopmyIi 3BEICHHS Ta iX BUKOPUCTAHHSI.
dopMynu 101aBaHHs Ta HACHIIKY 3 HUX. DOpMYIH MOABIMHOTO apryMeHTy. Tpuro-
HOMETpHUYHI (DYHKIIIT TOJIOBUHHOTO apTyMEHTY.
dopmMynu CyMU Ta PI3HUIN OTHOUMEHHUX TPUTOHOMETPUYHUX (DYHKITIH.
[lepeTBOpeHHs JOOYTKY TPUTOHOMETPUYHHX (DYHKIIIN B CyMy.
BupaxeHHs TpuroHoMeTpuyHUX (PYHKITIH Yepe3 TAaHTeHC MOJIOBUHHOTO KyTa.

10.TlepeTBOpEHHS] TPUTOHOMETPUYHHMX BHPA3iB 3a JIOMOMOTOI BBEICHHS JOMOMIXK-
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HOTO apryMEHTY.

Po3oin 7. Tpuconomempuuni pieuanna ma HepieHOCMI

. [lonsaTTs ipo 06epHeHy (yHKIIII0. YMOBa iCHYBaHHSI 00epHEeHO01 (QYHKIIIi. APKCUHYC,

ApKKOCHHYC, APKTAHI'€HC Ta ApKKOTAHT'€HC YMCIIOBOIO apryMEHTY. 1X BIACTUBOCTI.

. Po3p's3anns piBHAHB Bugy: COSX=a, SinX=a, tgx=a.

. PO3B's13aHHS TPUTOHOMETPUYHUX PIBHSIHB, 110 3BOJIATHCS 0 HAUTPOCTIIIHX.

. OHOPITH] TPUTOHOMETPUYHI PIBHSIHHSI.

. MeTon BBeIeHHS IOTIOMDKHOTO apryMeHTy. Jleski HecTaHIapTHI METOM PO3B'I3aHHS.
. CucreMu TpUTOHOMETPUYHUX PIBHSHb.

. Haitmpocrit TpuroHoMeTprdHi HEpiBHOCTI.

Po30in 8. Ilokaznukogi ma no2apughmiuni pieHAHHA 1l HEPIGHOCMI

. [loxaznukoBa (yHKIS, ii BIaCTUBOCTI Ta Trpadik.
. [loka3HUKOBI PIBHAHHS Ta HEPIBHOCTI.
. [lonsTTs norapudma. BnactuBocti norapudmis. Jlorapudmiuna ¢pyHKIis, ii BIacTH-

BOCTI, rpadik.

. Jlorapu¢pMiyHi piBHSHHS T2 HEPIBHOCTI.
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Po30in 9. Enemenmu mamemamuynozo anaiizy

. O3HavenHs noxiaHoi. [1paBuma obuncneHHs moxiaHoi. [ToxigHa ckimaaeHoi QyHKITi.
. Bukopuctanss moximHoi mpy BU3HAYECHHI MPOMIXKIB 3pOCTAaHHS Ta CIIaaHHs (PYHKIIIT,

excTpemyMiB (yHKI1. Haitbinpire Ta HaiiMeHIe 3HaueHHsT QYyHKITIT Ha BIAPI3KY.

. [lepBicHa. BmactuBocTi niepBicHoi. [IpaBuia 3Hax0KEHHS TIEPBICHUX.
. Buznauenutii interpan. ®opmyna Herotona-Jleitonina. O6uncienns miomnt Giryp, 00'-

€MIB Ta IUTOII MTOBEPXOHB TLT 00epTaHHs. Di3uvHI BUKOPUCTAHHS IHTETpasIa.

Po30in 10. Enemenmapui ¢pynxuii ma ix zpagixu
3aranpHe o3HavyeHHS PyHKIi. CrocoOu 11 3aganHs. O0JacTh BU3HAYEHHS Ta 00-
JacTh 3HaUYeHb QyHKII. [TapHICTh Ta HEMAPHICTh, MEPIOTUIHICTD, MPOMIKKH MOHO-
TOHHOCTI Ta 3HAKOCTAJIOCTi, EKCTPEMyMH. ACUMIITOTH.

. Ormsin enneMeHTapHuX (QYHKIIIN Ta TOBHE 1X TOCTIKEHHS (JIiHIITHA KBapaTH4Ha, CTe-

NEHEBA, MOKAa3HUKOBA, JIoTapu(pMidHa, TPUTOHOMETPUYH1, 0OEpPHEHI TPUTOHOMETPH-
YHi, cTereHeBa (PyHKIIIS 3 palioHAJILHUM TOKA3HUKOM.

IeperBopenns rpadikis Gymkmiit: Y= f(X)+a, y=f(x+b), y=|f(x), y=f(x).

Po30in 11. Ocnoeni nonamms ceomempii

. Touka, npsiMa, MJIOLMHA, TIPOMiHbB, BIPI30K, KyT. Jlamana ta MHOroKyTHUK. Koo 1

KpYT, XOpJia, IiaMeTp, pajilyc, J0THYHA, CEKTOP 1 CETMEHT.

. JlopxuHa Biapizka. 'pagycna Mipa kyta. BumiproBanss mion. [lnoma npsmMokyT-

HuKa. BumiproBanHs 00'eMiB Ti1. O0'eM IIPSMOKYTHOTO Hapasieiemine/ia.

. CyMikHI Ta BEpTUKAIBHI KyTH, IEpHIEHAUKYJISIp Ta moxuia. [TapanensHi npsmi. Biac-

THBOCTI Ta O3HAKH mapaJiCJIbHUX IIPAMUX.

Po3oin 12. Tpuxymuuxu

. TpukyTHHMKH Ta 1X BUIU. bicekTpuca, Meiana Ta BUCOTa TPUKYTHHUKA, 1X BIACTUBO-

cTi. BmactuBoCTI Ta 03HaKK PIBHOOEIPEHOTO TPUKYTHHKA. O3HAKK PIBHOCTI TPHUKY-
THUKIB. [IpSMOKYTHI TPUKYTHHUKH Ta O3HAKH 1X piBHOCTI. K010, OTcane HaBKOJIO TPH-
KyTHHKQ; KOJIO, BITUCAHE B TPUKYTHHK.

. I[moma TpukyTHHKA Ta pi3HI criocodu ii oOumncienHs. CriBBIIHOMIEHHS MIXK CTOPO-

HaMU Ta KyTaMU TPUKYTHHKA, TEOpEeMa KOCHHYCIB, TEOPEMA CUHYCIB, PO3B'sI3aHHS TPH-
KyTHUKIB.

.IlomiOH1 TPUKYTHHUKH, iX BJIACTUBOCTI Ta O3HAKU. BigHOIIEHHS TUION] MOAIOHUX

TpUKYTHUKIB. [[0A10HICTS MPSIMOKYTHUX TPUKYTHHUKIB, IPOTIOPLIITHI BIIPI3KH B MPSIMO-
KyTHOMY TPUKYTHHUKY.

Po30in 13. Yomupukymuuxku, MHOZOKYMHUKU, KOJ10
Onykiii yoTupuKyTHUKU. [Tapanenorpam, Horo BIacTUBOCTI Ta o3HaKu. [IpsMokyT-
HUK, pOMO, KBaJIpaT, iX BIIACTUBOCTI Ta O3HAKHU.
Tpanemis. Cepenssi: JiHis Tparnellii Ta TpukyTHUKA. Koo, BucaHe B YOTHUPHUKY-
THHK; KOJIO, OTTMCaHEe HaBKOJIO YOTUPUKYTHHKA.
[T01112 JOBITFHOTO OITYKJIOTO YOTUPUKYTHHKA; TUIOIIA ITapaJiesiorpama Ta Tparetii.
MuorokytHuku. CyMa KyTiB OMyKJIOr0 MHOTOKYTHUKA. [IpaBHIbHI MHOTOKYT-
HUKH; KOJIa, BIIMCaHI Ta ONMKCaHl HABKOJIO MPAaBUIbHUX MHOTOKYTHHKIB.
Komno. IIponopiiiai Bigpizku B koii. CiuHa Ta ii BmactuBocti. JloTmyHa Ta ii



BJIaCTUBOCTI. BriucaHi B k00 KyTHu. JlOBXXHMHA KOJIa, TJIOIIA KPYTra; JOBXKHHA
nyru kona. CeKTop Ta CETMEHT, 1X TIJIOIII.

Po3zoin 14. Ilpami ma nnowunu 6 npocmopi
1. B3aemHe postamnryBaHHS JBOX NPSMHX, MPSIMOi Ta TUIONIWHU, TBOX TUJIOMHH Y
npoctopi. [TapanensHicTs npsimux. [lapanensHicTs mpsiMoi Ta utomuaM. [Tapae-
JBHICTH IIJIOIIUH.

2. [lepnieHAUKYISAPHICTh TPSAMHUX Y MPOCTOPI, MEPHEHIUKYISIPHICTH HPSMOi Ta
IUTOLIUHY, MEePIEHANKYISIPHICTD MII0MKUH. Teopema npo neprneHaukyiasipu. Kyt
MDXK IPSIMOIO Ta IUIOIIMHOIO. 3B'SI30K M1 MapajeNbHICTIO Ta IEPIEHIUKYIISPHI-
CTIO MPSMHUX 1 TUIOIIHH.

Po30in 15. Muozozpannuku ma Kpyaii mina
1. IBorpaHHi Ta MHOTOTpaHHI KyTH. MHOTOIpaHHUKH, PABWJIbHI MHOTOTPAHHUKH.
2. Ilpusma, mapanenemninea, HATIHAP, iX 00'€MU Ta TUIOII TOBEPXOHb.
3. [Tipamina Ta koHyc. 3pizaHa mipamija, 3pi3aHuil KOHyC. X 00'eMH Ta TUTOIT TTOBEP-
XOHb.
4. Kyns ta cgepa. O6'em kyini ta ii yactun. [lnoma chepu ta ii yacTus.

PexomenioBana Jitepatypa

1. Mep3nsk A. T'., [Tononcekuit B. b., Sxip M. C. Maremaruka : miipy4yHuk s 5
kiacy. B., I'imuazisg, 2013 1 mi3Him BUAaHHS.

2. Mepznsik A. T'., Tlononcekuii B. b., SAxip M. C. Maremartuka: miapy4dHuk s 6
kiacy. B., I'imuazis, 2014 1 mi3Himi BUAaHHS.

3. Mepznsik A.T'., [Tononcekuit B.b., fAxip M.C. Anre6pa: niapy4yHuk ajst 7 Kiacy.
XapbkoB, "I'imaaziga", 2011 1 mi3Him BUAaHHS.

4. Mepsnsik A.T'., ITononcekuii B.b., Akip M.C. Anre0pa: nmiapydnuk st 8 kiacy.
XapbkoB, "I'imaazis", 2011 1 mi3HiiI BUAAHHS.

5. Mep3ask A.T'., Tlononcekuit B.b., Akip M.C. Anrebpa: nigpydnuk ajist 9 kiacy.
XapbkoB, "I'imaazis", 2009 1 mi3Hill BUAAHHS.

6. Mepzmsak A.T', Ilononcekuii B.B., Skip M.C. Anre6pa i moyarku ananizy: [ligpyd-
HUK g 10 kinacy (akageMiyHui piBeHb). XapbkoB, "T'iMHazisg", 2010 1 mi3Himm
BUJIaHHS.

7. Mepsnsk A.T', Ilononcekuii B.b., Axip M.C. Anre6pa: [Tigpyu. ms 11 k. X.: ['im-
Ha3zig, 2011 1 mi3HIm BUIAHHSL.

8. Mepansk A.l', [Tonoucekuit B.b., fAxip M.C. T'eometpis: [igpyu. ang 8 xir. X.:
I'imuasisg, 2009 1 mi3Him BUIAHHSL.

9. Mepansak A.T', Tlononcekuii B.b., Axip M.C. T'eomerpis: [liapyq. nus 9 k. (aka-
neMiuanid piBeHb). 2009 1 mi3HiII BUIaHHS.

10. Mepansax A.T', ITononcwkuii B.b., Akip M.C. I'eomerpis: [Tiapyd. ms 10 k. (aka-
neMiuHuit piBeHb). X.: ['imuazis, 2009 1 mi3Hii BUAaHHS.

11. Mepansx A.T', ITononcekuii B.b., Skip M.C. I'eomerpis: [Tiapyd. ms 11 k. (aka-
neMiuHuit piBeHb). X.: ['imuazis, 2009 1 mi3Hii BUAaHHS

A TakoX Ail04i IKIILHI NiAPYYHUKH iHIIKX ABTOPIB.



