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I. MOSICHIOBAJIBHA 3AIINCKA

[Iporpama BcTymHOTO BHUMNpPOOYBaHHS y (opmi cmiBOeCiim 3 HaBYAIBHOI
IUucIuIUIiHg - «MaTtemaTuka» Ui BCTYNMHUKIB  BiloKpeMJeHOro CTpYKTYpHOTO
nigpo3aury «KinmMancekuit daxoBuii kosemx 3axmamy BUIoi ocBith «llomimbchkuit
Jep>KaBHUM YHIBEPCUTET» Ha OCHOB1 0a30BOi 3arajibHOi CEpPeIHBOI OCBITH BIJINMOBIJAE
Jlep>kaBHOMY cTaHJapTy 0a30BOi 1 MOBHOI 3arajabHOi cepeaHboi ocBiTH (ITocTtanoBa
KabGinery MinictpiB Ykpainu Bix 23.11.2011 p. Ne 1392).

[Iporpama BiamoBizae uyuHHIN I[Iporpami 3 MaTeMaTWKW JJid 3arajbHOOCBITHIX
HaBuanbHEUX 3akianiB (5 — 9 kmacw), 3aTBepkeHiii Hakazom MiHicTepcTBa OCBITH i
Hayku Ykpainu Bijg 07.06.2017 Ne 804.

JlaHa mporpama J1acTb MOKJIMBICTh a0ITypIEHTY CUCTEMATH3yBaTH CBOI 3HAHHS Ta
JOTIOMOKE 30PIEHTYBATHUCA, HAa Kl MUTAaHHS TpeOa 3BEPHYTU yBary Mmpu MigroTOBII

A0 BCTYIIHOT'O BI/IHpO6YBaHH5[ 3 MaTCMaTHKU.

I1. OIJIT HABYAJIBHOTI'O ITPEIMETA:
AOITYpi€HT NOBHHEH 3HATH:
e  (Osnaku noaiasHOCTI Ha 2,3,5,9,10.
e [IpaBuna aiii HaJ JECATKOBUMH 1 3BUYAHUMHU JIpoOaMHu.
o [IpaBuia aiii HaJ paliOHATBLHUMU YUCIIaMHU.
e  @DopMyau CKOPOUEHOTO MHOMXKEHHSI.
e  ®opmynu KOpPEeHIB KBaAPATHOIO PIBHSHHSL.
o [lIpaBwuia aiit Haa CTENICHSIMU 3 HATYpaIbHUM MTOKA3HUKOM.
e BriactuBocCTi KBaJpaTHUX KOPEHIB.
o  dopmynu apupMETUYHOI Ta FTEOMETPUYHOI MPOTpPeECii.
e [louarrts o0sacTi BU3HAUEHHS 1 MHOKWHU 3HA4YEHD Mii.
e BunacruBocri i rpadgiku QyHKIi

y=k-x+b; y=k-x; y=x"; y:E y=x>+b-x+c; y=+/x

1)
X
eO3HaKW TapaJieIbHOCTI NPSIMUX, BIACTHBOCTI PIBHOOEAPEHOTO TPUKYTHHKA.

Teopema npo cymy KyTiB TPUKYTHHUKA.



eTeopemy Ilidaropa.

eBiiactuBOCTI Mapasienorpama, IpsSIMOKyTHHKA, poM0a, KBaapara.

e Litomti popMynu miockux iryp, T0BXKUHY KoJia, TIJIOII KpyTa.

¢ CriBBITHOILIIEHHS! MK CTOPOHAMH 1 KyTaMH MPSMOKYTHOTO TPUKYTHHUKA.
e(O3HaueHHs CHUHYCa, KOCHHYCa, TAHT'€HCA TOCTPOro KyTa.

eTeopema CHHYCIB 1 KOCUHYCIB.

o[loHATTS BeKTOpa, paBwJiIa JIiid HaJl BEKTOPaMH, CKAJIIPHUHA JOOYTOK, KOOPIUHATH

1 MOZTYJTb.

AOITYpi€EHT NOBUHEH YMITH:

e BukonyBatu Aii HajJ 3BUYAWHUMU 1 anreOpaiuHUMuU ApoOamMu, po3B’si3yBaTH
PIBHSIHHSL 1 HEPIBHOCTI NEPIIOTO 1 APYroro CTENEHS, CUCTEMU PIBHSHb 1 HEPIBHOCTI
MEePIIOTO 1 APYTOTO CTETCHS.

o Po3B’s13yBaTu 3371241 Ha CKJIaIaHHS PIBHSHB 1 CUCTEM PiBHSHb.

o bynysatu rpadiku QyHKINH y=k-x+b; y=k-X; y:E; y=x*+b-x+c
X

o BukonyBaTu nii HaJg BEKTOpaMHM, 3HAXOJIUTH MOIYJb BEKTOPA, CKAJSPHUMA
N00yTOK BEKTOPIB, KyT Mi’k BEKTOpamH.

o Po3B’s13yBaTu 3a1a4i HAa apUPMETHUHY 1 TEOMETPUUHY ITPOTPECIIO

o Po3B’si3yBaTH  pI3HOMAaHITHI T€OMETPUYHI 3aJadyl 3 BUKOPUCTaHHSIM

BIIMIOBITHUX TE€OpEM 1 (GOpMYIIL.

I11. 3MICT ITPOI'PAMU
3 mucumMIuting «Asaredpay:

HATYPAJIBHI YUCJIA. Harypansui 4uwcma. Ywucno Hymb. Bigpizok.
BuwmiproBanns 1 moOymoBa Biapiska. I[Ipominb, mpsma. KoopauHaTHUii MpOMiHb.
[lopiBHSIHHA HaTypanbHUX uucen. JlogaBaHHsA 1 BIJHIMAHHS HATypaJIbHUX YHCE].
BnactuBocTi q01aBaHHS.

MHoxeHHsl HaTypaJdbHUX uyucel. BmactuBocTi MHOKeHHs. KBaapar i ky0O uucina.

JlinenHs HaTypalbHUX uncen. J{uteHHs 3 octadero. Yuciosi Bupa3u. bykBeHi Bupas3u Ta



ix 3naueHHa. @opmynu. PiBHsHHS. PO3B’s13yBaHHS PiBHSIHD.

JAPOBOBI YUCJIA. [Ipo6oBi yucia. 3suyaiini Apoou. [IpaBuibHi Ta HENpaBUIIbHI
npo6u. Mimani yucna. [TopiBHSIHHS 3BUYaifHUX APOOIB 3 OJTHAKOBUMH 3HAMEHHUKAMHU.
JlomaBaHHs 1 BiIHIMaHHS 3BUYAHUX JIPOOIB 3 OJITHAKOBUMH 3HAMEHHUKaMHU. [lecaTKoBUi
npi0. 3amuc 1 YUTaHHS JECATKOBUX ApoO0iB. IIOpIBHSHHS 1 OKPYTJEHHS JECATKOBUX
npo6iB. JlomaBaHHS, BiHIMAHHS, MHOXKEHHS 1 JUICHHS JTECATKOBHUX ApoOiB. OCHOBHA
BJIACTUBICTH ApoOy. CkopoueHHs apoOy. HaliMeHmuit criiyibHUM 3HAMEHHUK. 3BEICHHS
Ipo0iB 10 cHuUIbHOTO 3HamMeHHUKa. llopiBHsSHHS npoOiB. JlogaBaHHs, BIJHIMAaHHSA,
MHOKEHHS 1 IIJICHHSI 3BUYaiiHUX Jpo0iB. 3HAXOKEHHS Apo0yY Bij YKcia 1 4uciia 3a Horo
npobom. IlepeTrBopeHHs 3BHUYaHUX JApPOOIB y aecsATKoBl. HeckiHueHH1 mepioanyHi
JECATKOBI1 1podu. JlecaTkoBe HaOMM>KeHHs 3BUYaiiHoro 1pody. CepenHe apudmeTHydHe,
HOT0 BUKOPUCTAHHS JIJISl PO3B’SI3yBaHHS 3a]1a4 MPAKTUYHOTrO 3MicTy. CepeHe 3HaUYCHHS

BCJIMYMWHMU.

HOAIJIBHICTDb YUCEJIL. [linbHuUKN HATypaidbHOTO ynciaa. O3HaKu MOAIBHOCTI
Ha 2, 3,9, 51 10. IIpocti Ta cknaaeH1 ynucna. Po3kinaganHs yrcesl Ha MPOCTI MHOKHUKHU.
CrinpHUN AUIBHUK KITbKOX Yucesd. HalOinpmmil criapHul AiIbHUK. B3aemMHO mpocTi

yucia. CribHEe KpaTHE KiIbKOX unces. HalimeHie crijibHe KpaTHe.

BIJJHOIIEHHS 1 MNPOHNOPI. BinHomerns. OcHOBHa BIACTHBICTb
BiHOomeHHs. [Iponopuis. OcHOBHa BiacTUBICTh Mpomnopilii. Po3B’s3yBaHHA pIBHAHb Ha
OCHOBI BJIACTUBOCTI mpornopiiii. [TpsiMa nporopiiiiiHa 3a1exKHICTh. 3a1a4l Ha MPONOPLIHUN

IO

PAIIIOHAJIBHI YACJIA TA A1 HAJT HUMMU. JlogaTHi Ta Bix’eMHi dmcIa.
Yucno 0. Koopaunatna mnpsima. [IpoTtwmnexni ywcia. Momyns uucna. [lim yucna.
PamionaneHi uncna. IlopiBHSHHSA pamioHadbHUX uwKcen. JlomaBaHHS, BiJHIMaHHS,
MHOKEHHS 1 JIJCHHS paIllOHAIBHUX 4YHCeNl. BiacTHBOCTI J0oJaBaHHS 1 MHOXKCHHS

panioHanbHUX ynces. Po3kputtsa nyxok. [1oaiOH1 qogaHku Ta iX 3BeeHHS. PiBHSHHSL.



OCHOBHI BJIaCTUBOCTI PIBHSHHS.

JITHIMHI PIBHSIHHSA 3 OJIHIEXO 3MIHHOIO. JliHiifHI piBHSIHHS 3 OJHIEIO
3MiHHOIO. P03B’s3yBaHHs NiHIMHMX piBHSIHBb. PO3B’A3yBaHHS 3a1ad 3a JOMOMOTOIO

JIHIMHUX PIBHSAHB. PIBHSIHHSA K MaTeMaTU4YHA MOJICJIb 3a/a4i.

OIJIT BUPA3U. Bupasu 3i 3minaumu. Llimi pamionansHi Bupasu. Yuciose
3Ha4YCHHS BHUpa3y. ToToxkHI BHpa3u. TOTOXHICTh. TOTOXHI MEPETBOPECHHS BUpPA3Y.
JloBeneHHs TOTOKHOCTEH. CTeniHb 3 HaTypaJlbHUM NOKa3HUKOM. BiacTUBOCTI cTeneHs
3 HaTypaJIbHUM MOKa3HUKOM. OHouwieH. CtangapTHul BUrisg ogqHowieHa. [ligHeceHHs
OJHOYJICHIB J0 CTereHsa. MHOKeHHs oaHowieHiB. MuorouieH. IlomiOHi u4ieHH
MHOTOWICHA Ta iX 3BeAcHHA. JlomaBaHHS 1 BIAHIMAHHS MHOTOYICHIB. MHOXXEHHS
OJHOYJICHA 1 MHOTOYJICHA; MHOKEHHS JIBOX MHOTO4JIeHIB. Po3Ki1aJaHHs MHOTOYJICHIB Ha
MHO)KHHUKH CITOCOOOM BHHECEHHS CIIJIBHOIO MHOXXHHKA 3a JYXKKH Ta CII0COOOM
rpynyBaHHSA. OpMyITH CKOPOYEHOTO MHOKCHHS: KBAAPAT IBOUWICHA, PI3HUIISI KBAIpaTiB,
cyma 1 pi3HHIS KyOiB. Bukopuctanus GopMyn CKOPOYEHOTO MHOMKEHHS IS

PO3KIIaJaHHA MHOT'OYJICHIB HA MHOKHHUKH.

®YHKIIII. ®ynkiis. O6macts BU3HaUYSHHS 1 001acTh 3HaYeHb QyHKIIi. Ciocooun
3ananHs QyHkuii. 'padik @yukuii. JliniiiHa QyHKIIs, npsiMa MPONOpLIHHICT, 00epHEHA
mpomnopIiiHicTy 11 rpadik Ta BiacTuBOCTi. HaiimpocTimi mnepeTBopeHHs rpadikiB

ynkuiit. @ynkuis y = ax? + bx + ¢, a=0, i rpadik i BIacCTUBOCTI.

CHUCTEMM JITHIMHUX PIBHSIHDb 3 JIBOMA 3MIHHHUMM. PipHsHHA 3
JIBOMa 3MIHHUMU. PO3B’S130K pIBHSHHS 3 JABOMa 3MiHHMMHM JIiHiiiHE PIBHSHHS 3 JBOMA
3MIHHUMU Ta ¥Woro rpadik. Cuctema ABOX JIHIMHUX PIBHSHB 3 JBOMA 3MIHHUMHU Ta il
po3B’si30K. PO3B’sI3yBaHHA CHCTEM [BOX JIHIWHWUX PIBHAHb 3 JIBOMAa 3MIHHUMHU:
rpadiyHUM CIIOCOOOM; CIOCOOOM IiJICTAHOBKH;, CIIOCOOOM moaaBaHHs. Po3B’si3yBaHHs

3a/1a4 3a JOTIOMOTOX0 CHCTEM JIIHIMHUX PIBHSHD



PAIIIOHAJIBHI BUPA3M. Pauionanbhi Bupasu. Jlomyctumi 3Ha4eHHs 3MIHHUX.
ToToxHI TIepeTBOPEHHS paIliOHAIBHUX BHUpa3iB. ParioHanbHI piBHSHHS. PiBHOCHIIBHI
piBHsIHHS. PO3B’s13yBaHHs pallioHadbHUX PiBHSAHb. CTEMiHb 3 HUIMM MOKa3HUKOM 1 HOTO

BracTuBOCTl. CTaHAAPTHUI BUTIISI YHCIIA.

KBAJIPATHI KOPEHI. JIMCHI UYMWCJIA. KsampatHuii  KOpiHb.
ApudMeTdHMI  KBagpaTHUK KOpiHb. PiBHaHHa X?=a. PamionaneHi umcna.
IppamionaneHi yucna. JlificHi yucia. YucinoBi MHOXKHMHHM. ETanmu po3BHTKY YMCIIA.
ApudmeTrnuHui KBaJApaTHUWA KOPIHBb 3 A00YTKY, ApoOy 1 creneHs. J{oOyTok 1 yacTka
KBaJApaTHUX KOpeHiB. ToroxHicTh. TOTOXHI NEpeTBOPEHHS BUpPAa3iB, IO MICTATH

KBaJpaTHI KOPEHI.

KBAJIPATHI PIBHAHHS. KsanpatHi piBHssHHS. HernoBHI kBajpaTHi piBHSHHSA,
ix posp’s3yBaHHA. DopMyna KOpEHIB KBaJpaTHOro piBHsAHHA. Teopema Biera.
KBangpaThuii TpuuieH, oro kopeHi. Po3kiiajiaHHs KBaJipaTHOTO TpUYJIEHA Ha JIIHINHI
MHOXHUKUA. PO3B’si3yBaHHS PiBHSIHB, SIKI 3BOJAATHCS O KBaJApaTHUX. Po3B’s3yBaHHS

3a/1a4 3a JOMOMOTI'OI0 KBaJIpaTHUX PIBHSHB Ta PIBHSHb, SIK1 3BOAATHCS 10 KBaJIPATHUX.

HEPIBHOCTI. UYucnoBi HepiBHOCTI. (OCHOBHI BIACTUBOCTI  YHCJIOBHX
HepiBHOCTeH. [louneHHe pmogaBaHHA 1 MHOXEHHS HEpIBHOCTEH. 3acTOCyBaHHS
BJIACTUBOCTEHN YMCIOBUX HEPIBHOCTEH JJIs OIIIHIOBAaHHS 3HaYeHHs BUpasy. HepiBHOCTI 31
3MiHHUMU. JIiHIIHI HEPIBHOCTI 3 OJHI€0 3MIHHOK. PO3B’s30Kk HepiBHOCTI. YHCIOBI
npoMikku. O0’€THaHHS Ta TNEpepi3 YHMCIOBUX NPOMDKKIB. PO3B’A3yBaHHS JIHIMHUX
HEpIBHOCTEH 3 OfHi€l0 3MiHHOW. PiBHOcHIbHI HepiBHOCTI. CHCTeMH JiHIHHUX
HEpIBHOCTEH 3 OJHIEI0 3MIHHOW, iX po3B’sa3yBaHHsA. KBajgparHa HeEpIBHICTb.

Po3B’s13yBaHHS KBapPaTHUX HEPIBHOCTEH.

EJIEMEHTHU HPI/IKJIAl[HOi MATEMATHUKMN. MaremaTuuHe MOJICITIOBAHHS.

BincoTtkoBi po3paxynku. @opmyna CKIaaHUX BiJICOTKIB.



YUCJIOBI TMOCJTIJAOBHOCTI. Yucnosi mnociigoBHOCTI. ApupmMeTudHa
nporpecis, ii BimactuBocTi. @opmyna N-ro uneHa apudmeruanoi mporpecii. Cyma
nepmux N 4ieHiB apudmeTnyHoi nporpecii. ['eomeTpudHa mporpecis, il BIaCTUBOCTI.
®opmyna N-ro 4ieHa reoMeTpudHoi nporpecii. Cyma nmepimux N 4ieHiB FreOMEeTPUYHOI
nporpecii. HeckiHueHHa reomeTrpudHa mporpecis Ta ii cyma. Po3B’si3yBaHHS BHOpaB 1

3a/lay Ha MpOrpecii, B TOMY YUCI1 MPUKIAJTHOTO 3MICTY.

3 mucuuiuting «I'eomeTpisi»:

HAWUIPOCTIIII TEOMETPUYHI ®II'YPU TA IX BJIACTHUBOCTI
I'eomerpuuni ¢irypu. Touka, mpsimMa, BIAPI30K, MPOMiHb, KyT Ta iX BJIACTHUBOCTI.
BuwmiproBanHst Bipi3kiB 1 KyTiB. bicekTpuca kyta. BincTtanb MK JBOMa TOYKaMHU.
BumiproBanbHi, KpeciaspcbKi Ta AOMOMIXKHI 1HCTPYMEHTH, IO BUKOPHCTOBYIOTHCS B

reoMeTpii.

B3AEMHE PO3TAIIYBAHHSA IPSIMUX HA TIJIOIMUHI. CymixHi Ta
BEPTUKAJIbHI KYyTH, iX BiacTuBOoCTi. [lapanenbHi Ta NEPHEHAUKYISPHI MpsaMi, iX
BrnactuBocTl. [lepnenaukymnsp. Bincranp Big Touku 10 mnpsmoi. Kyt mik agBoma
MPSIMUAMU, 110 TepeTUHaThcs. KyTH, yTBOpEHI MpH MEPeTHHI JBOX MPSIMUX CIYHOIO.
O3Haku mapaienbHOCTI TpsSIMUX. BracTUBOCTI KyTiB, YTBOPEHHUX TIPU TIEPETHUHI

napajiejbHUX OPsIMUX CIYHOIO.

TPUKYTHMKMU. TpuxkyTHUK 1 HOro eneMeHTH. PIBHICTh reoMeTpUdHHUX (Iryp.
O3Haku pIBHOCTI TPUKYTHHKIB. Buau TpukyTHUKiB. PiBHOOEIpEHUN TPUKYTHHK, HOTO
BJIACTUBOCTI Ta O3HaKu. Bucora, OicekTpuca 1 MemaiaHna TpukyTHUKa. O3HAKU PIBHOCTI
NPSAMOKYTHUX TPUKYTHHUKIB. BlacTUBOCTI MPSMOKYTHUX TpPUKYTHUKIB. Cyma KyTiB
TPUKYTHHKA. 30BHILIHIN KyT TPUKYTHHKA Ta iioro BIacTuBOCTl. HepiBHICTh TPUKYTHHKA.
Kono, onucane HaBkoso TpukyTHuka. Komo, Brnmcane B TpukyTHUK. I[lomi6ni
TpUKYTHUKH. O3HaKK MOIIOHOCTI TPUKYTHUKIB. 3aCTOCYBaHHS MO10HOCTI TPUKYTHUKIB!
CepeH1 MPOIOPLIHHI BIAPI3KU B MPSIMOKYTHOMY TPUKYTHHUKY; BIACTUBICTH O1CEKTPUCH

TPUKYTHHKA.



YOTUPUKYTHHUKHU. YotupukyTHuk, noro enementu. [lapamenorpam Tta 1oro
BiactuBocTi. O3Haku napanenorpama. [IpasMokyTHUK, poMO, KBaapaT Ta iX BIaCTUBOCTI.
Tpanenis. Briucani Ta onucani 4oTUpUKYTHUKH. Briricani Ta nieHTpanbHi KyTu. Teopema
Qaneca. CepenHsi JiHiS TpUKyTHUKA, i1 BiracTuBOCTI. CepenHs JiHisS Tpamemii, ii

BJIACTUBOCTI.

MHOI'OKYTHHKMU. IIJIOIII MHOI'OKYTHHKIB. MHOrOKyTHUK Ta HOTO
eneMeHTd. ONyKIi i HEOMYKJII MHOTOKYTHUKU. Cyma KyTiB OMYKJIOTO MHOTOKYTHHKA.
Bnoucani i onucaHi MHOTOKYTHHKHM. [loHATTS 1uiomi MHOTOKyTHHKAa. (OCHOBHI
BiIacTuBOoCcTl Twionl. Ilmomia mpsMOKyTHHKa, Mapajienorpama, TpUKyTHHKa. [lnomna
Tparnerii.

[IpaBunbHI MHOTOKYTHUKH. DOpMyNHM pajJilyCiB BIOUCAHUX 1 OMHCAHUX KIJI
MpaBUJILHUX MHOTOKYTHHKIB. [[00y/10Ba MpaBUILHUX MHOTOKYTHHUKIB. JloBXXHHA KoJIa.

JloBxuHa nyru kona. [imoma kpyra Ta 1oro 4aCTuH

PO3B’SA3YBAHHS TPUKYTHMUMKIB. Teopema Ilidaropa. Ilepnenaukymsp i
noxuia, ix BiacTuBOCTI. CHHYC, KOCHMHYC 1 TaHI'€HC TOCTPOro KyTa HpPSMOKYTHOTO
TpukyTHUKA. CIiBBITHOIICHHS MIXX CTOPOHAMH 1 KyTaMH MPSIMOKYTHOTO TPUKYTHHKA.
3HaueHHs CHHYCa, KOCMHYyca 1 TaHTreHca JesSKUX KyTiB. PO3B’s3yBaHHS MPSIMOKYTHHX
TpukyTHUKIB. CHHYC, KOCUHYC, TaHTeHC KyTiB Bijx 0° g0 180°.

Toroxnocti: sin? o + cos?a = 1; sin (180° — o) =sina; cos (180° —a ) =—co0sa;
sin (90° — «) = cosa; cos (90° — «) = sina. TeopemMu KOCHHYCIB 1 CHHYCIB.

Po3B’s13yBaHHs TPUKYTHUKIB. DOPMYIIH SISl 3HAXOKEHHS IO TPUKYTHUKA.

JAEKAPTOBI KOOPJIUHATHU HA IIVIOIIHUHI. IIpsMokyTHa cucrema
KOOpIUHAT Ha riomuHi. KoopauHaT cepeauam Bizpizka. BiacTans Mixk JBOMa TOUKaMHU

13 3aJJaHUMH KOOpJIMHATaMu. PIBHSIHHS KOJ1a 1 PsIMOT.

IF'EOMETPUYHI NEPETBOPEHHS. IlepeminieHHss Ta HOro BIJIAaCTUBOCTI.



CumMeTpist BITHOCHO TOYKH 1 IPSIMO1, TOBOPOT, MapajesibHe epeHecenHs. PiBHICTH Giryp.
[leperBopennst moaiOHOCTI Ta oro BaacTuBocTi. ['omoTeris. [loaibuicts ¢iryp. [lmomi

noai0HUX Qiryp.

BEKTOPHU HA IIVIOIIUHI. Bekrop. Moayns 1 HampsiMm BekTopa. PiBHICTH
BekTOpiB. KoopauHatu BekTopa. JloiapaHHs 1 BIAHIMAHHS BEKTOPiB. MHOXEHHS BEKTOpa

Ha uncio. Komineapni Bexktopu. CkansipHuii J00yTOK BEKTOPIB.

IV. OPIEHTOBHI IIMTAHHS
JJIS1I IPOBEJAEHHS CINIBBECIAAU

1. JlinpHUKM HaTypalbHOTrOo uncia. O3Haku noauibHOCTI Ha 2, 3,9, 51 10.

2. Ilpocti Ta cknaneni yncia. Po3kinagaHHs yrces Ha TPOCTI MHOKHUKHU.

3. CoinbHUH OIABHUK KITBKOX uncelsl. HaiO1abmmii CriyibHUN OUIBHUK. B3aeMHO
MPOCTI YHUCIIA.

4. ChnuibHe KpaTHE KUIbKOX yucen. HaliMeHIe criijibHe KpaTHeE.

5.  OcHoBHa BiacTuBiCTh Apo0y. CKOpoUYeHHS JIpooy.

6. HalimMeHmmii couIbHUN 3HAMEHHUK. 3BEJEHHS JpoOIB 10  CIUIBHOTO
3HaMeHHUKa. [lopiBHSAHHSA OpoOiB.

7. JlomaBaHHs, BiIHIMaHHS, MHOKCHHS 1 JIJICHHS 3BUYaHUX JIPOOIB.

8. 3HaxomkeHHs npo0y Bia Uncia i ynucia 3a Horo ApoooM.

9. IleperBopeHHsI 3BHYAMHHX ApOOIB y JecsATKOBI. HeckiHdeHHI mepioanyHi
JeCATKOBI ipobu. [lecaTkoBe HaOIMKEHHS 3BHYAHOTO APOOY.

10. Bignomenus. OCHOBHA BJIaCTHUBICTH BITHOIIIEHHS.

11. IIpomnopiris. OcHOBHA BIACTUBICTH MPOTIOPITIi.

12. JlomatHi Ta Big emHui uyucina. Yucno 0. KoopaumnatHa mpsma. IlpoTmnexHi
yucina. Moaysnp ducna.

13. it yucna. PamionansHi yncna. [lopiBHSAHHS paiiioHATBHUX YUCE.

14. JlonaBaHHSs, BiIHIMAHHS, MHOKECHHS 1 AJICHHS palllOHAJLHUX YUCE].

15. Poskputts aykok. [1oi0H1 10JaHKH Ta 1X 3BEJICHHS.

16. PiBusuusa. Kopeni piBHsHb. PO3B’s13yBaHHS PIBHSHB.



17. JliniifHi piBHSAHHSA 3 OJIHI€I0 3MIHHOI0. PO3B’13yBaHHs JTIHIMHUX PIBHSIHB.

18. PiBHSHHS 3 MOIIyJIEM.

19. Bwupaswu 31 3miHHEMHU. L1711 parionanbHi BUpa3u. YucioBe 3HaU€HHS BUPa3y.

20. ToroxHni Bupazu. ToToxkHICTb. TOTOXKHI MepeTBOpeHHsI BHUpasy. JloBeaeHHS
TOTOKHOCTEM.

21. Creninb 3 HaTypaJbHUM IOKa3HUKOM. BIacTUBOCTI CTeneHs 3 HaTypaJbHUM
MMOKa3HUKOM.

22. OpuouneHn. CraHmapTHUM BUIIISAA oaHO4IeHA. IliTHECEHHS OJHOWICHIB [0
crenieHss. MHOKEHHSI OJTHOUYJICHIB.

23. Muorouien. [ToaiOHI YwieHM MHOTOUYJIEHA TA X 3BEICHHS.

24. JlomaBaHHS 1 BIIHIMAaHHS MHOTOYJICHIB.

25. MHOXEHHS OJJHOYJICHA 1 MHOIOYWICHA, MHOKEHHS JBOX MHOTOYICHIB.

26. PoskinamaHHsS MHOTOYICHIB Ha MHOXHUKH CIIOCOOOM BHHECEHHSI CIUJIBHOTO
MHOKHHKA 32 IY’KKH Ta CTIOCOOOM T'PYITyBaHHS.

27. ®opMynu CKOPOYEHOTO MHOMKEHHS: KBaJpaT ABOUICHA, PI3HUI KBaJIparTiB,
cyMa 1 pi3HHIIS KyOiB.

28. BukopuctanHs (opMya CKOPOYEHOTO MHOXEHHS JUIS  PO3KJIaJTaHHS
MHOTOYJICHIB HA MHOYKHHUKH.

29. PiBHSHHS 3 JBOMA 3MIHHUMH. PO3B’SI30K PIBHSHHS 3 IBOMAa 3MIHHHMH.

30. JliniitHe piBHSIHHS 3 TBOMA 3MIHHUMU Ta HOro rpadik.

31. CucreMa nBOX JIHIMHUX PIBHSIHB 3 IBOMA 3MIHHUMH Ta i1 pO3B’SA30K.

32. Po3B’s3yBaHHS CUCTEM JBOX JIHIMHHUX PIBHSIHB 3 JBOMA 3MIHHUMH: TpadigHuM
CcImoco0oM; crrocoOOM MiJICTAHOBKH; CITIOCOOOM J10/1aBaHHS.

33. Jlpo6osi Bupasu. Parionanbhi Bupasu. Jlonyctrmi 3HaYeHHS 3MiHHUX.

34. ToToxH1 MepeTBOPEHHS PalliOHATbLHUX BUPA3IB.

35. PamionanpHi piBHSHHS. PiBHOCWIBHI piBHSIHHS. PO3B’s13yBaHHS parlioHAIBHUX
PIBHSIHbD.

36. CreniHb 3 HUJIMM MTOKa3HUKOM 1 HOT0 BiIacTUBOCTI. CTaHAAPTHUI BUTJISA]T YMCIA.

37. Ksanmpatauit KopiHb. ApuMETHIHHI KBaIPATHUN KOPIHb.

38. PamionanbHi yncna. Ipparionanbsi yncia. [ificHi yucna.



39.

ApudpmeTHuHuN KBagpaTHUN KOPIHb 3 JOOYTKY, ApoOy 1 cremeHs. JoOyTok i

YyacTKa KBaJpaTHUX KOPEHIB.

40.
41.
42.
43.

KBampathi piBHsHHA. HemoBH1 kBajgpaTH1 piBHIHHS, iX pO3B’sI3yBaHHS.
dopMyIra KOpeHiB KBaIPaTHOTO PIBHIHHS.
Teopema Biera.

KBagpatHuii TpuuiieH, Horo xopeHi. Po3kinamanHs KBaJpaTHOTo TpUujieHa Ha

JIHIAHI MHOKHUKU.

44,
45.

Po3B’s13yBaHHs pIBHSHB, K1 3BOAATHCS /10 KBaJAPATHUX.

Oynkiis. O6macTh BU3HAYEHHS 1 001acTh 3HaUeHb GyHKIII1. CiocoOu 3a1aHHs

¢ynkuii. ['padik QyHkmii.

46.

BnactuBocti ¢dyHKuii: Hym (QyHKIII, TPOMIKKH 3HAKOCTAJIOCTI, 3pOCTAHHS 1

criaJilaHHs PyHKIIII.

47.

48.

49.
50.
ol
52,
53.
o4,
55.
56.

Jliniina dyHkiis, i rpadik Ta BIaCTUBOCTI.
kK ... . .
®OyHKIIT y=—, il rpadik Ta BIaCTUBOCTI.
X

®ymukii y = /X, ii rpadik Ta BIACTUBOCTI.

KBagpatuuna ¢ynkiis, ii rpadik Ta BIacTUBOCTI.

Yucnosi HepiBHOCTI. OCHOBHI BIACTUBOCTI YMCIOBUX HEPIBHOCTEM.
HepiBHocTi 31 3MiHHUMU. JIiH1IHI HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO
KBaapartna HepiBHICTh. PO3B’s13yBaHHS KBapaTHUX HEPIBHOCTEH.
Cucremu JIIHIMHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO.

MaremaTuuHe MOACIIOBaHHS. BiJICOTKOBI po3paxyHKH.

Yuciosi mociaigoBHOCTI. ApudmMeTndHa mporpecis, ii BractuBocti. GopmMyina

N-ro wiena apupmeTnyHoi nporpecii. Cyma nepmmx N 4jieHiB apuMeTHuHOT Iporpecii.

S7.

['eomerpuuna mporpecis, ii BrnactuBocti. Dopmyna N-ro 4ieHa TEOMETPUIHOT

nporpecii. Cyma nepuux N 4ieHiB FeOMETPUYHOI MPOTrpecii.

58.

I'eomerpuuHi dirypu. Touka, npsiMa, BIAPi30K, IPOMiHb, KYT Ta iX BIaCTHUBOCTI.

BuwmiproBanns BiApi3KiB 1 KyTiB. bicekTpuca kyTta. Bijgcranp Mixk IBOMa TOUKaMHu.

59.
60.

CyMIXKHI Ta BEpTUKAIIbHI KYTH, X BIACTHUBOCTI.

[TapanenbHi Ta MEPHIEHANKYIISAPHI MPSMI, 1X BIACTHUBOCTI.



61.

KyTn, yTBOpeHi npu nepeTrHi ABOX MPsAMUX CciuHOI0. O3HaKW MapajiesbHOCTI

npsiMux. BaacTuBOCTI KyTiB, yTBOPEHUX MPU MEPETHHI MapaleTbHUX MPSIMHUX CIYHOIO.

62.

TpuxkyTHHK 1 fioro enemeHTH. PiBHICTh reoMeTpudHuX Qiryp. O3HaKu piBHOCTI

TPUKYTHUKIB.

63.

Bunu tpukyTHuKiB. PiBHOOEIpEHUI TPUKYTHHUK, HOTO BIACTUBOCTI Ta O3HAKH.

Bucora, 6icextpuca 1 Me1iaHa TPUKYTHHKA.

64. O3Haku pIBHOCTI MPSIMOKYTHUX TPUKYTHHKIB. BIacTHBOCTI MPSMOKYTHUX
TPUKYTHHKIB.
65. Cyma KyTiB TPUKYTHHKA. 30BHIIIHIN KyT TPUKYTHHKA Ta HOTO BIACTUBOCTI.

HepiBHICTh TPUKYTHUKA.

66.
67.
68.
69.
70.

Komo. loxuna kona. Kpyr. [1moma kpyra. Kpyrosuii cextop.
KyTu, Briucasi B KoJo.

JloTuHa 110 KoJia, i1 BIaCTHBICTD.

Koo, onrcane HaBkoso TpukyTHHKa. Koo, BliMcaHe B TPUKYTHUK.

YoTupukyTHUK, oro enemeHTu. [lapanenorpam ta iioro BiaacTuBocTi. O3HAKU

napajenorpama.

71.
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.

[IpssMokyTHUK, poMO, KBapaT Ta iX BIacTUBOCTI. Tpamneris.

Bnucani Ta onvcaHi YOTUPUKYTHUKHU. BrincaHi Ta ieHTpalibHI KYTH.
Teopema daneca.

Cepenns JiHIS TPUKYTHHKA, 11 BIACTUBOCTI.

[Toxi6Hi TpuKyTHUKHU. O3HAKH MOAIOHOCTI TPUKYTHUKIB.

MHOTOKYTHUK Ta oro eaemMeHTH. OnyKili il HEOMyKJIl MHOTOKYTHUKH.
Cyma KyTiB OITyKJIOTO MHOTOKYTHHKA. Bricani i onucani MHOTOKYTHUKH.
[ToHsTTS TUIOII MHOTOKYTHHKA. OCHOBHI BJIaCTUBOCTI IO,

[Tnoma mpsMOKyTHHUKA, TapajieiorpamMa, TpuKyTHHKA. [1noma Tpamnerii.
Teopema Ilidaropa.

[lepnenauKymsip 1 MOXMJIA, IX BIACTUBOCTI.

CuHycC, KOCUHYC 1 TAHT€HC TOCTPOTO KyTa MPsIMOKYTHOTO TPUKYTHHKA.

CriBBIJTHOIIEHHS M)XK CTOPOHAMH 1 KyTaMH MPSMOKYTHOTO TPUKYTHHKA.



85. Teopemu KOCHHYCIB 1 CHHYCIB.

86. IIpaBuibHI MHOTOKYTHUKH. POpMyNnH pajiyCiB BIHMCAHHUX 1 OMHMCAHUX KiJl

IMpaBUJIbBHUX MHOFOKYTHHKiB.

87. IlpsmokyTHa cucTeMa KOOpAWHAT Ha IuiomuHi. KoopamHaTu cepeauHu

BiJIpi3Ka. BijicTaHp Mk IBOMa TOYKaMU 13 3aJJTaHUMHU KOOPIMHATaMHU.

88. PiBHAHHS KOJa 1 IPSAMOI.

89. Bexrop. Moayns 1 Hanpsim BekTtopa. PiBHicTh BekTOpiB. KoopanHatu BekTopa.

JlomaBaHHs 1 BiTHIMaHHS BEeKTOpiB. MHOKEHHS BEKTOpa Ha unuciio. KojgiHeapHi BEKTOPH.

90. Ckansipuuit 10OyTOK BEKTOPIB.

91. IlepemimieHHs Ta HOTO BIACTUBOCTI.

92. CumMmertpisi BIIHOCHO TOYKH 1 MPSMOi, MOBOPOT, MapajeibHEe MEepPeHECEHHS.

PiBHicTh (iryp.

93. IleperBopeHHSs MOAIOHOCTI Ta Oro BIACTUBOCTI. ['OMOTETISI.

V. KPUTEPII OIHIOBAHHSI

100 - 105 Biamnosink MICTUTH ypHUBYACTI BIJIOMOCTI 3 3amuTaHHS OijeTa,
HaBEIEHO JIUIIIE OJHE 0a30BE€ MOHATTS.

106 — 110 BiamoBigb MICTUTE JIMIIE JIEAK], HE TTOB’ s13aH1 M1’K COOOI0 BIJTOMOCTI
3 3aIUTaHHA OljeTa.

111 -115 BignoBigk MICTUTH JIMIIIE JEsIKI, HE IIOB’g3aHl MK co0o0r0,
BIJIOMOCTI 3 3alMTaHHs O1eTa. BCTYNMHUK NMPUITYCTUBCS IIECTH CYTTEBUX
nommwiok. [TogaHo HeBIpHY TPAKTOBKY Ae(iHIIIIN.

116 - 120 BiamoBiab MICTUTE JIMIIIE JIESAK], HE TTOB’ s13aH1 M1K COOOKO B1JJTOMOCTI
3 3anWTaHHA Ourera. BCTymHUMK TPUIYCTHBCS JBOX  CYTTEBHX
MaTEeMaTHYHUX TOMUIIOK

121 -126 BiamoBiab MICTUTB JIMIIIE JIESAK], HE ITOB’s13aH1 MK COOOIO B1JOMOCTI
3 3anuTaHHsA Ourera. BCTymHWUK TPUNYCTHBCS JBOX  CYTTEBHX
MaTEeMaTUYHUX ITOMUJIOK.

126 - 130 BiamoBiab MICTUTB JIMIIIE JIESAK], HE ITOB’ s13aH1 MI>K COOOKO B1JOMOCTI
3 3anuTaHHa Oigera. BcTymHUK TOpUIyCTHBCS OJHIET CYTT€BOT




MaTeMaTUYHOI TMOMWIKM Y BHKJIaJeHOMY HHMM Marepiani. Hagano

HeBipHy TPAKTOBKY ABOX MAaTCMATHYHHX IIOHATH

131 -136

IToBHOTaA B1AMOBIAI CKJaJgac MEHIIE MOJOBHHU BiJ HEOOX1AHOI. Y
BHUKJIQJICHOMY BCTYITHHKOM MaTepialli HaBEJCHO JCAKY YACTHHY
MaTeMaTUYHUX TOHATHh a00 (Hopmyl, ajie mpu OMY BiH MPHUITYCTHUBCS

HYOTUPBOX MATCMATHYHUX IIOMHUJIOK Ta 2-3 HGI[OJ'IiKiB.

136 — 140

[ToBHOTA BIAMOBIZI CKJIaga€e MEHIIE TMOJOBUHHU Bl HEOOXimHOI. Y
BUKJIAJICHOMY BCTYITHHKOM MaTepiaJii HaBEACHO JCSKY YAaCTHHY
MaTeMaTHIHUX MOHATH abo (GopMy:, ajie IpH IIbOMY BIH IPHUITYCTHBCS

JABOX MAaTCMAaTHUYHUX ITIOMHUIIOK.

141 - 146

[lutaHHs PO3KpPUTE MEHINE, HIK HAMOJOBHUHY, IIPH I[OMY JIaHO
OCHOBHI TMOHSATTSA Ta BU3HaueHHs. IlopymieHa Jorika BiJAMOBIIL.
BcTynmHUK TpHITYCTHUBCSI T°SITH CYTTEBUX IMOMHJIOK Ta OUIBINE JECATH

HEIOJIKIB

146 - 150

[ToBHOTA BIAMOBIAI CKJIaga€e MEHIIE IMOJOBUHU Bl HEOOXIOHOI. Y
BHUKJIAJICHOMY BCTYITHHKOM MaTepiaJli HaBEACHO JCAKY YACTHHY

MaTeMaTHIHUX TOHATH a00 (hOpMYIL.

151 - 155

[loBHOTa BIAMOBIAI CKJaJa€ TMOJOBUHY BIiJ HEOOXITHOI. Y
BUKJIQJICHOMY BCTYITHHKOM MaTepiaJi HaBEACHO JCAKY YACTHHY
MaTeMaTHYHUX TOHATH a00 (opMyI, ane BCTYNMHUK IPUIYCTUBCS 4

MaTEMAaTUYHHUX ITOMHIIOK

156 - 160

[loBHOTa BIAMOBIAl CKJIaJa€ TMOJOBUHY BIJ HEOOXITHOI. Y
BHUKJIAJICHOMY BCTYITHUKOM MaTrepiajli HaBeJIEeHO JeAKy YacTHHY
MaTeMaTHYHUX TOHATH a00 (opMys, ane BCTYIMHUK TPUITYCTUBCS 4

MaTCMaTUYHHUX ITOMHUIIOK.

161 - 165

BignoBige Ha NHUTaHHS HEAOCTaTHHO IIOBHA (HE HaBEJCHI BCI
HEOOX1JJHI MaTEeMaTUYHI1 MOHATTS, X CYTTeB1 pucH). HasiBHI TpH 1 OlibIie

IOMMWJIOK Y MaTCMAaTHUYHHUX (bOpMYJIaX Ta OAUH-IBAa HeI[OJ'IiKI/I.




166 - 170

BiamoBinpe Ha mUTaHHS MOBHA, apryMeHToBaHa. [loka3aHo 3HaHHS
Ta PO3yMIHHSI MATEMAaTUYHUX TIOHATD, TIPO SIK1 HAEThCS B MUTaHHI OieTa.
€ nopyIieHHs JIOT1KH 100y 1I0BH BIIMOBI1, HasIBHI ICK1JIbKa HEJIOMIKIB Ta

YOTUPH 1 O1JIbIIIE TOMUIIOK Y MAaTEMaTHUHUX TePMiHaX.

BinmoBias Ha MUTaHHA MMOBHA, apryMeHTOBaHa. [loka3zaHO 3HAHHS
Ta pO3yMiHHS MaTeMaTUIHUX MMOHSTh, PO K1 HIAEThCS B TUTaHHI OleTa.
€ mopyIIeHHs JIOTiKY MO0y T0BH BIOBI 1, HAIBHI JEKUJIbKA HEJOJIKIB Ta
YOTUPH MTOMIJIKH Y MaTEMaTUIHUX PO3PaXyHKaX, SKi BCTYITHUK 3AaTHAN

BHUIIPABHUTHU 3a JOIIOMOI'0OI0 YTOYHIOIOYHX 3alIMTaHb CK3aMCHATOpPAa

Bianosinp Ha MUTaHHS MOBHA, apryMeHToBaHa. [loka3aHo 3HaHH:A
Ta pO3yMIHHS MaTeMaTUYHUX MOHSTH, PO SK1 JIeThCA B MUTaHH1 OleTa.
€ nopyIIeHHs JIOT1KH 100y 1I0BH BIIMOBI 1, HassBHI JCKIJIbKA HEIOJIKIB Ta
JBI TIOMIJIKH Y MaTeMaTHYHHX pPO3paxyHKaX, SKi BCTYIMHHUK 3JIaTHHUHA

BHUIIPABHUTHU 3a JOIIOMOI'OX0 YTOYHIOIOYHX 3adlIMTaHb CK3aMCHATOpaA.

Bianosinp Ha MUTaHHS MOBHA, apryMeHToBaHa. [loka3aHo 3HaHH:
Ta pO3YMIHHS MaTEMaTUYHUX MOHSATH, PO SIK1 HJIEThCA B MUTaHHI1 OleTa.
€ mopyIeHHs JIOT1KH 100y 10BH BIIMOBI1, HasIBHI ICK1JIbKa HEJIOMIKIB Ta

TPU-YOTUPH TOMHUJIKH.

BignoBine Ha  mUTaHHS ~ TOBHa, JIOTIYHO  MNOOYyJI0BaHa,
apryMEeHTOBaHa, IMPOJEMOHCTPOBAHO TJIMOOKE 3HAHHSA Ta PO3YyMIHHS
MaTEeMaTUYHUX MOHATh, PO SIKI HAEThCS B MUTaHHI Oinera. € ABI-TpH

MOMWIKHU Y BUKJIQJICHHI MaTepiany.

BignoBine Ha  muTaHHA ~ TOBHA, JIOTIYHO  10OYyJI0BaHa,
apryMEHTOBaHa, IPOJIEMOHCTPOBAHO TJMOOKE 3HAHHS Ta PO3YMIHHS
MaTeMaTHIHUX IOHATH, IMPO K1 WIEThCSA B MUTaHHI Oineta. € aBa-TpU

HEJIOJIIKY Y BUKJIAJCHHI MaTepialy.

171 - 175
176 - 180
181 - 185
186 - 190
191 - 195
196 - 200

BignoBine Ha  mWTaHHS ~ TOBHa, JIOTIYHO  MNOOYyJI0BaHa,
apryMEeHTOBaHa, IMPOJEMOHCTPOBAHO TJMOOKE 3HAHHS Ta PO3YMIHHS
MaTeMaTUYHUX MOHSATh, MPO SKI MIEeTbCcs B MUTaHHI Olnera. BiacyTHi

HEJOIIKM Y BUKIIAJICHH] MaTepiaiy.
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