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HOACHIOBAJIBHA 3AIIMCKA

[Iporpama HaBuanbHOi JucHMIUIIHM «MaTeMatuka» JJisi BCTYITHHUKIB
Binokpemienoro crtpykrypHoro miapo3ainy «KinMaHcbkuil (axoBHil KoJemxK
3axnany Bumoi ocBiTy «IloaibChKUiA Jep:KaBHUIN YHIBEPCUTET» Ha OCHOBI 6a30BO1
3arajbHOI C€peHbOI OCBITH BilNoBiae JlepkaBHOMY cTaHAApTy 0a30BOi 1 MOBHOT
3aranbHOi cepenHboi ocBiTH (IlocranoBa KaGinery MinicTpiB YkpaiHu Bij
23.11.2011 p. Ne 1392). IIporpama BianoBigae unHHiM [IporpamMi 3 MaTeMaTUKH 1JIsI
3araJlbHOOCBITHIX HaByalbHHMX 3akinafiB (5 — 9 kmacu), 3aTBepkeHiin Hakazom
MinictepcTBa ocBiTH 1 Hayku Ykpainu Bij 07.06.2017 Ne 804.

BerynHe BUnmpoOyBaHHS 3 MaTeMaTHKH CKJIAAAETHCS 3 JABOX PO3JLTIB.
[lepmuii po3ain BKIIOYAE YOTHPH 3aBJaHHS 3 BUOOPOM MPaBUIIBHOI BIIOBIII,
KO)KHE 3 SIKUX OI[iHIOEThCS B 1 Oan. 3aBmaHHA poO3paxOBaHI Ha CTaHAApTHE
3aCTOCYBaHHS TPOTPAMOBOIO MaTepiady 3a BIIOMHUMH alrOpUTMaMd Ta
3pa3kamMu. AGITYpi€HTH TOBUHHI BMITH PO3ITI3HABATH 3alPONOHOBAHI MaTeMaTUYHI1
00’€KTH Ta BUKOHYBATH 3aBJIaHHS 3a BIJIOMHMH QJTOPUTMAaMH B CTaHIApPTHHX
CUTYyaITIsX.

JI1s1 KO)KHOTO TE€CTOBOTO 3aBJIaHHs 3 BUOOPOM BIAMOBIAI aHO 4 BapiaHTH
BIJIMOBIICH, 3 IKUX TUTBKU OJIMH BaplaHT NMpaBUIbHUN. PO3B'I3aHHs 3aBIaHb NEPIIOT
YaCTMHHM Ja€ 3MOTY 3pOOWTH BHCHOBOK IpPO TOYATKOBUM 1 cepenHid pIBEHb
HaBYaJbHUX JOCSTHEHb a0ITYPI€HTIB.

VY apyriil 4acTWHI aHO YOTHUPH 3aBJAaHHS HA 3aCTOCYBaHHS HABYAJIHHOTO
MarepiaJy B  HECTaHAAPTHUX  CHUTyaIlisiX. AOITypieHTH TOBHHHI BMITH
3aCTOCOBYBATH HAOyTi 3HAHHS 1 BMIHHS 710 PO3B’I3yYBaHHS 3aBJaHb BUCOKOTO PIBHS
CKJIAJTHOCTI 3 OOTPYHTYBaHHSM OCHOBHUX €TaIliB PO3B’ I3aHHS.

Ile 3aBgaHHs BimkpuToi (OPMHM 3 PO3TOPHYTOIO BimmoBimmio. Ix
BUKOPUCTOBYIOTh JIJIsl TIEPEBIPKH HAWCKIATHINIMX yMiHb (aHATI3yBaTU CHUTYAIIIIO,
pOOUTH BUCHOBKH, JIOTTYHO 1 MAaTEMaTUYHO TPAMOTHO MIPKyBaTH, OOTPYHTOBYBaTU
CBOT Iii, 4iTKO 3amucyBaTH iX). [X po3B’sA3aHHS Ja€ 3MOTy 3pOOUTH BHCHOBOK PO
BHUCOKUM PIBEHb HABYAIBHUX JIOCATHEHB a01TypIEHTIB.

Jlana mporpama aacTh MOJKJIHUBICTH aOITypIEHTy CHCTEMAaTH3yBaTH CBOI
3HAHHS Ta JOTIOMOYXE 30PIEHTYBATHUCS, HA SKI MUTaHHS Tpeba 3BEpHYTH yBary
MIPH MATOTOBII JO BCTYITHOTO €K3aMEHY 3 MAaTEMaTHKH.

IJII HABHAJIBHOI'O ITPEIMETA:



AOITYpi€HT NOBUHEH 3HATH:

y=k-x+b; y=k-x; y=x"; y=E

Os3Haku noautbHOCTI Ha 2,3,5,9,10.

[IpaBuna niif Hax 1ECSITKOBUMM 1 3BUYaHUMHU JIpoOaMHu.
[IpaBuna niif Haj paliOHaJIbHUMHU YUCIAMMU.

®opMyIJId CKOPOUEHOTO MHOKEHHS.

®opMyJId KOPEHIB KBAAPATHOTO PIBHAHHS.

[IpaBuna niif HaJ CTENEHSMHU 3 HATYPAJIbHUM MOKa3HUKOM.
BnacTuBOCTI KBaipaTHUX KOPEHIB.

dopmynu apupMEeTUYHOT Ta TEOMETPUYHOT POTPeCii.
[TousaTts 06acTi BU3HAUYEHHS 1 MHOKUHH 3HAYEHD 1.
BrnactuBocTi 1 rpadiku pyHKIIT

x; y=x>+b-x+c; y=+/x
O3Haku  mapajeNbHOCTI  MPSIMUX, BJIACTHBOCTI  PIBHOOEIPEHOTO
TPUKYTHHKA. Teopema mpo cyMmy KyTiB TPUKYTHHKA.

Teopemy Ilidaropa.

BrnactuBocTi napanienorpama, NpsSMOKyTHHKa, poM0Oa, KBaapara.

[Tnomi ¢popmynu mmockux Giryp, T0BKHHY KOJIa, IUIOII KpyTa.
CriBBiIHOIIICHHS MI’K CTOPOHAMHM 1 KyTaMH MPSIMOKYTHOTO TPUKYTHHKA.
O3HaueHHs CHHYyCa, KOCUHYCa, TAHT€HCa TOCTPOro KyTa.

Teopema cuHYCIB 1 KOCUHYCIB.

[TonsTTs BeKTOpa, MpaBWia i HaJ BEKTOpaMH, CKaJISIpHUN JOOYTOK,
KOOPJIMHATH 1 MOJTYJIb

AOITypi€HT NOBUHEH YMIiTH:

BukonyBarn nii Hajx 3BHYAHHMMH 1 anreOpaidHUMH  JapoOamw,
pO3B’s3yBaTH PIBHSHHA 1 HEPIBHOCTI MEPIIOrO 1 JIPYroro CTEIMeHs,
CUCTEMHU PIBHSIHB 1 HEPIBHOCTI MEPIIOTO 1 APYTOTO CTEIICHS.

Po3B’s13yBaTH 3a/1a4i Ha CKJIaIaHHS PIBHSHB 1 CHCTEM PiBHSHb.
bynysaru rpadiku GyHKIiNH y=k-x+b; y=k-x; y=5; y=x*+b-x+c
X

BuxonyBatu ii Ha1 BEKTOpamMu, 3HAXOAUTH MOYJTb BEKTOPA, CKATISIPHUH
T00YTOK BEKTOPiB, KyT MK BEKTOPAMH.

Po3B’s3yBaTH 3a/ma4i Ha apuPMETHIHY 1 TEOMETPUYHY MTPOTPECII0
Po3B’si3yBaT  pI3HOMAHITHI TEOMETPHUYHI 3aJadl 3 BHUKOPHCTAHHSAM
BIIMOBITHUX T€OpeM 1 HopMyi.

SMICT IPOI'PAMMU IS BCTYIIHOI'O EK3AMEHY



PO311JIM JTUCHHUIIJIIH, IO BUHOCATBCA
HA BCTYIIHE BUIIPOBYBAHHS

3 JUCHUIIJITHUA «AJII'EBPA»

HATYPAJIBHI YUCJIA. HatrypanbsHi uucna. Yuciao Hydabs. Binpizok.
BumiproBanusa 1 noOynoBa Biapizka. IIpominb, npsma. KoopauHatHuil mpomiHb.
[lopiBHSIHHS HaTypanbHUX uMcels. JlogaBaHHS 1 BIIHIMAHHS HAaTypaJbHUX YHUCEIN.
BrnactuBocTi 0/1aBaHHS.

MHoeHHsl HaTypajdbHuUX uMces. BrnactuBocti mMHOXeHHs. KBagpar 1 kyO
yucia. JlieHHs HatypaibHux uncen. Juienns 3 ocrayero. Yucnosi Bupasu. bykBeni
BUpa3u Ta ix 3HaueHHs. opmynu. PiBHssHHSA. PO3B’A3yBaHHS piBHSHb.

JAPOBOBI YUCJIA. Ipo6oBi uwucna. 3BuyaitHi apo6u. IlpaBunbHi Ta
HenpaBWIbHI Apo6u. Mimani uncina. [lopiBHSIHHS 3BUYaiiHUX IpOOIB 3 0JIHAKOBUMU
3HaMeHHuKaMu. JlogaBaHHsS 1 BiAHIMAHHS 3BUYAMHUX JpPOOIB 3 OJHAKOBHUMU
3HaMeHHUKaMu. JlecatkoBuii 1pi6. 3ammc 1 4YWTaHHS JECATKOBUX JpoOiB.
[TopiBHSHHS 1 OKPYTIEHHS JECATKOBUX Apo0iB. Jlo1aBaHHs, BIAHIMAHHS, MHOKCHHS
1 AUICHHS JIecSITKOBUX Jpo06iB. OCHOBHA BIACTUBICTH JIpo0y. CKOpoueHHS Apo0y.
HaiimeHmuii criiibHUN 3HAMEHHHK. 3BEJCHHS IPOOIB IO CIUIBHOIO 3HAMEHHUKA.
[TopiBusHHS Apo6iB. JlomaBaHHS, BIHIMAHHS, MHOXXEHHS 1 JIJICHHS 3BHYaWHUX
npo0iB. 3HAXOKEHHS APOoO0y BiJ yucia 1 yucia 3a ioro apodoM. IleperBopeHHs
3BUYAHUX ApoOIB y JAecsATKoBi. HeckiHdeHHI TepioAWMYHI JECATKOBI ApoOwH.
JlecaTkoBe HaOMWKeHHs 3BUYaliHOrO ApoOy. CepemaHe apudMeTH4HE, HOTO
BUKOPUCTAHHS JIJI PO3B’A3yBaHHS 3aJ1ad MPAKTUYHOTO 3MicTy. CepellHe 3HauYeHHSI
BEJINYHHH.

HOAIIBHICTD YMCEJI. J[linpHuku HaTtypalbHOro uyucna. O3Haku
noainpHOCTI Ha 2, 3, 9, 51 10. Ilpocti Ta ckinaneHi yucna. Po3kinananHs ducen Ha
npocti MHOKHUKH. CHUTBHHN AUIBHUK KUTBKOX uucesl. HaiOinmpmmii crimbHUMA
nibHUK. B3aemHO mpocTi umcna. CribHE KpaTHE KUThKOX uucen. Haiimentre
CIIbHE KpaTHE.

BIJHOIEHHSA 1 NPOHNOPIII. BigHomenns. OCHOBHAa BIIACTHBICTB
BimHomenus. [Ipomopitis. OcHOBHa BiacTHBICTH Tporopirii. Po3B’si3yBaHHS
PIBHSHBb Ha OCHOBI BJIACTHUBOCTI mpomopirii. [Ipsma mpomopiiitHa 3anexHicTh. 3agadi
Ha TIPOTTOPITIAHIIA IO

PAIHIOHAJIBHI UNCJIA TA JIII HAJ HUMM. Jlonatui Ta Bin eMHi
gucia. Yucno 0. KoopaunatHa mpsima. [Ipotunexni yucma. Monaynp uncna. Limi
yucna. PanionanbHi uwcna. IlopiBHsSIHHS palioHanbHUX uucen. JlomaBaHHs,
BITHIMAaHHS, MHOXKECHHS 1 JUICHHS pallloHAJIbHUX 4Yncell. BiacTuBOCTI 10aBaHHA 1
MHOXXEHHSI parfioHadbHUX uucen. Po3kpurts nyxkok. IlomiOHi momaHkm Ta iX

3BeZieHHA. PiBHAHHS. OCHOBH1 BIACTUBOCTI PIBHSIHHSL.
JIHIMHI PIBHSAHHSA 3 OJHIECIO 3MIHHOIO. Jliniiini piBHAHHA 3



OJIHIE}0 3MiHHOIO. PO3B’s3yBaHHs JIHIMHUX piBHSAHb. P03B’A3yBaHHS 3a1ay 3a
JIOTIOMOTOI0 JIIHIMHUX PiBHSIHb. PIBHSAHHS SIK MaTeMaTHUYHA MOJIEIb 3a/1a4l.

HIJII BUPA3U. Bupasu 31 3minaumu. Ll panioHanbHi Bupasu. Yucnose
3Ha4YeHHsS BUpasy. ToToxHi BUpa3u. ToToxkHICTh. TOTOXKHI MEPETBOPEHHS BUPA3y.
HoBenennst ToroxHocTeil. CreniHb 3 HaTypalbHUM IOKAa3HUKOM. BracTuBocCTi
CTeNeHs 3 HaTypalbHUM TMOKa3HUKOM. OpHouneH. CraHmapTHUN BUIIISA
onHowieHa. IliqHeceHHA OIHOYIEHIB [0 CTeneHsa. MHOXEHHS OJHOYICHIB.
Mmuorounes. [ToxiOH1 yIeHN MHOTOYICHA Ta iX 3BeAcHHS. JlogaBaHHS 1 BITHIMAHHS
MHOTOWIEH1B. MHOKEHHS OJTHOUJIEHA 1 MHOTOYJIEHA; MHOXKEHHS IBOX MHOTOYJICHIB.
Po3kiialanHsd MHOTOWIEHIB HAa MHOXKHHUKM CIOCOOOM BHUHECEHHS CHUIBHOTO
MHO>KHHKA 32 1Y’KKH Ta CIOCOOOM rpymyBaHHs. POpMYIIH CKOPOYEHOTO MHOKEHHS:
KBaJpaT ABOYJICHA, PI3HULS KBaJpaTiB, cyma 1 pi3HMI KyOiB. Bukxopucranus
(opMyJ1 CKOPOUEHOT0 MHOKEHHS Il pO3KJIaJJaHHsI MHOTOWICHIB HA MHOYKHUKH.

®YHKIII. ®ynkmis. O6nacTe BU3HAYEHHS i 00JAcTh 3HAYEHb (YHKIIII.
Cnocobu 3amanust Qyukuii. [padix  ¢yukmii. JliniiHa dyHKIISE, OpsMma
IPOMOPLIHHICT, OOEpHEHA MPONOPIIHHICTD ii rpadik Ta BIACTUBOCTI.

Haiinpocrimi nepetBopenns rpadikis pyHkuii. @yHkuis y = ax? + bx + ¢, a=
0, ii rpadik 1 BIaCTUBOCTI.

CUCTEMM JIIHIMHUX PIBHSHbD 3 IBOMA 3MIHHUMM. PiBHsiHHS 3
nBOMa 3MiHHUMHU. P0o3B’s30k piBHAHHS 3 JBOMa 3MiHHUMHU JIiHINHE DPIBHAHHS 3
IBOMa 3MIHHUMHU Ta #oro rpadik. Cucrema IBOX JIHIWHMX PIBHSHBb 3 JBOMA
3MIHHUMH Ta ii po3B’s30K. PO3B’sI3yBaHHS CUCTEM JABOX JIHIHHUX PiBHSHB 3 JBOMA
3MIHHUMH: TpadigyHIM CITOCOOOM; CIIOCOOOM ITiJICTAHOBKH; CIIOCOOOM JI0JIaBaHHSI.
Po3B’s13yBanHs 3a1a4 3a JOTIOMOTOIO CUCTEM JIIHIHHUX PiBHIHB

PALHIOHAJIBHI BUPA3U. PamionansHi Bupasu. [omycTuMmi 3HaYCHHS
3MiHHUX. TOTOXKHI TIEpETBOPEHHS pallioHAJLHUX BHpa3iB. PaiioHanbH1 piBHIHHS.
PiBHOCHUITBHI piBHSHHSA. PO3B’s3yBaHHs pallioHANbHUX piBHSAHb. CTEMiHb 3 IUIUM
MOKA3HUKOM 1 foro BiactuBocTi. CTaHIapTHUI BUTIIA YHUCIIA.

KBAJIPATHI KOPEHI. JIMCHI YMWCJIA. KsagpaTHuii KOpiHb.
ApudmeTnunmii KBajgpaTHMM KopiHb. PiBHAHHA X?=a. PamioHanbHi umcha.
Ippamionaneri uyncna. Jliicai uncna. Yncnosi MHOKMHK. ETanmu po3BUTKY yucna.
ApudmeTnaHu KBaIpaTHUI KOPiHB 3 T00YTKY, Npo0y i crenens. JloOyTok i gacTka
KBaQIpaTHUX KOpeHiB. TOTOXHICTh. TOTOXXHI MEPETBOPECHHS BHUPA3iB, IO MICTITh
KBa/IpaTHI KOPEHI.

KBAJIPATHI PIBHSIHHS. Ksagpatni piBHsHHS. HemnoBHi kBagpatHi
PIBHSIHHS, iX po3B’si3yBaHHs. DopMysa KOPEHIB KBaJpaTHOro piBHSAHHS. Teopema
Bieta. KBagpaTuuii TpuusieH, itoro kopeti. Po3kiaganHs KBaJipaTHOrO TPUWICHA Ha
JIHINHI MHOXXHUKH. PO3B’s3yBaHHSA pIBHSIHB, SIKI 3BOJATHCA JIO0 KBaJpaTHHX.
Po3B’si3yBaHHsl 3a7ay 3a JOMOMOIOI0 KBaJIpATHUX PIBHSAHb Ta PIBHAHB, SKI



3BOOATHCA 1O KBAJApPaTHUX.

HEPIBHOCTI. YwucnoBi HepiBHOCTI. (OCHOBHI BJIaCTHUBOCTI YHUCIOBHX
HepiBHOCTeH. llouneHHe pogaBaHHA 1 MHOMKEHHS HEpPIBHOCTEH. 3acTOCYBaHHS
BJACTUBOCTEN UMCIOBUX HEPIBHOCTEH JUIsl OLIHIOBAaHHS 3HA4Y€HHS BHpa3zy.
HepiBHocTi 31 3MiHHUMU. JIiHIAHI HEpIBHOCTI 3 OAHIEI0 3MIHHOI0O. P03B’s30k
HepiBHOCTI. YucnoBi npomMikku. O0’€THAaHHS Ta NEpepi3 YUCIOBUX MPOMIXKKIB.
Po3B’s13yBaHHs JIIHIMHUX HEPIBHOCTEH 3 O/IHIE€I0 3MIHHOIO. PIBHOCHIIbHI HEPIBHOCTI.
CucreMu JHIHHUX HEPIBHOCTEH 3 OAHIEIO 3MIHHOIO, iX po3B’s3yBaHHsA. KBagpatHa
HEPIBHICTh. PO3B’A3yBaHHs KBaIpaTHUX HEPIBHOCTEH.

EJEMEHTH TIPUKJAJTHOI MATEMATHUKHMU. MaremaTtuune
MoeoBaHHs. BiicoTkoB1 po3paxyHku. Dopmyria CKIIaJIHUX BiJICOTKIB.

YUCJIOBI NOCJIJOBHOCTI. YucnoBi nocnigoBHOCTI. ApudmeTnyHa
nporpecis, i BractuBocTi. @opmyna N-ro wieHa apudmetudroi nporpecii. Cyma
nepmux N wieHiB apudmeTruyHoi mnporpecii. ['eomerpuuna mnporpecis, ii
BiactuBocTi. dopmyna N-ro wiena reomeTpuyHoi mporpecii. Cyma mepmux N
YICHIB reOMETPUYHOI nporpecii. HeckiHueHHa reoMeTprdHa porpecis Ta ii cyma.
Po3B’s13yBaHHs BIIpaB 13a/1a4 Ha IPOTpecii, B TOMY YK CI1 MPUKIAAHOTO 3MICTY.

3 TUCLUTIITHA «TEOMETPISI»

HAWUNIPOCTIIII TEOMETPUYHI ®ITI'YPU TA IX BJACTUBOCTI.
I'eomeTrpuuni dirypu. Touka, npsma, BiApI30K, MPOMiHb, KYT Ta iX BJIACTHBOCTI.
BumiproBanHs Bipi3kiB 1 KyTiB. bicekrpuca kyta. Bijgctanp Mix JBOMa TOYKaMHU.
BumiproBaibHi, KpecasipchKi Ta JTOMOMDKHI IHCTPYMEHTH, IO BUKOPUCTOBYIOTHCS B
reomeTpii.

B3AEMHE PO3TAIIYBAHHSA ITPAMUX HA IIVIOUHI. CymixHi Ta
BEPTUKAIBbHI KyTH, iX BiacTHBOCTI. [lapanensHi Ta meprneHAUKYISApHI TpsMi, iX
BrnacTuBoCTi. [lepnenaukynsp. Biactans Big Touku no npsmoi. Kyt Mix gBoma
OpSIMUMH, IO TMepeTHHaThca. KyTu, yTBOpeHI mpu MEepeTHHl ABOX MPSMHUX
ciuror0. O3HaKW MapajeNnbHOCTI MpsMUX. BracTWBOCTI KyTiB, YTBOPEHUX IpH
MEePETHHI MapajJeTbHUX MPSIMUX CITHOO.

TPUKYTHUKMU. TpuxkyTHHK 1 WOro eiemMeHTH. PIiBHICTh T€OMETPUUHHUX
¢iryp. O3Haku piBHOCTI TPUKYTHUKIB. Bumu TpukyTHukiB. PiBHOOempenuii
TPUKYTHHK, WOTO BIACTUBOCTI Ta O3HakW. Bucora, OicekTpmca 1 MemiaHa
TpuKyTHHKA. (O3HaKM PIBHOCTI TPSAMOKYTHHX TPUKYTHHKIB. BmactuBoCTi
NPSIMOKYTHUX TPUKYTHUKIB. CyMa KyTiB TPUKYTHUKA. 3OBHIIIHINA KyT TPUKYTHHKA
Ta #oro BiactuBOoCTi. HepiBHiCTh TpukyTHUKa. Koo, omucaHe HaBKOJIO
TpukyTHuka. Kono, Bnucane B TpukyTHUK. [lomiOH1 TpukyTHukd. O3HaKU
MOAIOHOCTI TPUKYTHHUKIB. 3aCTOCYBaHHS TMOJIOHOCTI TPUKYTHHUKIB: CepeJHI
MPOMOPLINHI BIAPI3KKM B NPSIMOKYTHOMY TPUKYTHHUKY; BJIACTUBICTh OICEKTpPUCHU



TPUKYTHUKA.

YOTUPUKYTHHUKHU. YotupuxkyTHuk, oro enemeHntu. llapanemorpam ta
Horo BiactuBocTi. O3Haku mapanenorpama. [IpsMoKyTHHK, poM0O, KBaapar Ta ix
BrnactuBocTi. Tpanmeuis. Bnucani Ta omnucaHi YOTUPUKYTHUKH. Bnucani Ta
HeHTpayibHi KyTu. Teopema Paneca. CepeaHs JiHIA TPUKYTHHUKA, i1 BIACTUBOCTI.
Cepenns JiHis Tpanelrii, ii BJIaCTUBOCTI.

MHOI'OKYTHHUKH. IIJIOIII MHOI'OKYTHHUKIB. MHOTOKyTHUK Ta
fioro enementu. Omykiai ¥ HeOmykJi MHOTOKyTHUKH. Cyma KyTiB ONYKJIOrO
MHOTOKyTHUKa. BrincaHi if onucani MHOTOKYTHUKH. [TOHSATTS MJI011I MHOTOKYTHHKA.
OcHoBHI BinacTuBOCTI Twiowl. [lnoma npsiMokyTHHKaA, apajieorpama, TPUKy THHKA.
[Tnoma Tpamertii.

[IpaBuiabHI MHOTOKYTHUKH. POpMyNM pajiyciB BNHCAHUX 1 OMUCAHUX KU
NpaBWIBHUX MHOTOKYTHHKIB. [100y/noBa mpaBUIbHUX MHOTOKYTHHKIB. JlOBXHHA
koJa. JloxkuHa nyru kona. [lnomia kpyra ta Horo 4acTuH

PO3B’SI3YBAHHS TPUKYTHMUKIB. Teopema [Tidparopa.
[MepneHauKkysp i moxmia, iXx BIacTHBOCTi. CHHYC, KOCHHYC 1 TAHI'€HC TOCTPOIO
KyTa MPIMOKYTHOIO TPHUKyTHHMKA. CIIBBIJHOIIEHHS MDK CTOPOHAMHM 1 KyTamu
MPSMOKYTHOTO TPUKYTHHKA. 3HAUEHHsI CHHYCa, KOCHHYCA 1 TAHTe€HCa JIEIKUX KYTiB.
Po3B’s13yBaHHS IPAMOKYTHUX TPUKYTHHKIB. CHHYC, KOCHHYC, TAHT€HC KyTiB Bix 0°
o 180°.

TotoxkHocTi: sin? ¢+ €0s?a = 1; sin (180° — &) = sing; cos (180° —a ) = —
CoSa; Sin (90° — o) = coSa; €0s (90° — &) = Sina . TeopeMu KOCHHYCIB 1 CHHYCIB.
Po3B’si3yBaHHS TPUKYTHHUKIB. POPMYITH IS 3HAXOKEHHS IUIOII TPUKYTHHKA.

JEKAPTOBI KOOPAUHATHU HA IIJIOLIUHI. IlpsMokyTHa cucTema
KoopauHAT Ha TutomuHi. KoopauHatu cepenwHu Bigpizka. Bimctans Mk gBoMa
TOYKaMH 13 33ITaHUMHU KOOpAMHATaMU. PIBHSHHS KoJIa 1 MPSAMO1.

TFEOMETPHUYHI IEPETBOPEHHSI. [lepeminieHns Ta 1oro BIIACTHBOCTI.
Cumetpist BIAHOCHO TOYKH 1 MPSAMOi, IOBOPOT, MapajielibHe MepeHeceHHs. PiBHICTh
¢iryp. IleperBopennsi momibHOCTI Ta Horo BiracTtuBOCTi. ['omoteris. IlomiOHicTh
¢iryp. [lnomri moxioHUX Piryp.

BEKTOPH HA IIJIOIUHI. Bekrop. Moayns 1 HanpsiMm BekTopa. PiBHICTB
BekTopiB. KoopamHatu BekTopa. JlomaBaHHS 1 BiIHIMAHHS BEKTOPiB. MHOXCHHS
BekTopa Ha unciio. KonineapHi Bekropu. CkansipHuii J0OyTOK BEKTOPIB.

OPIEHTOBHUI NEPEJIK IUTAHbB, IO BAHOCATLCS
HA BCTYIIHE BUITPOBYBAHHAA
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JinbHUKY HaTypalibHOTO yncia. O3Haku noAuibHOCTI Ha 2, 3,9, 51 10.
IIpocti Ta cknaneH1 yncna. Po3kiiaganHs yucen Ha MPOCTI MHOYKHUKH.
CoutbHUH OUIBHUK KUIbKOX yncesd. HallOuIpIuil CIIIbHUNA JUIbHUK.
B3aemno npocTi uncna.

CrninbHe KpaTHe KUbKoX yucelsl. HaliMeHie criibHEe KpaTHe.

OcHoBHa BacTuBICTh Apo0y. CkopoueHHS apo0y.

HaiimeHmuii criiibHUM 3HaMEHHUK. 3BEICHHS IPOOIB 10 CILIBHOTO
3HaMeHHUKA. [TopiBHSIHHS ApOOiB.

JlonaBaHHs, BIIHIMAHHSI, MHOKCHHS 1 IIJICHHS 3BUYaHUX JIPOOiB.
3HaxXO0/KEeHHA JIpo0y BiJ YKcia 1 4ucia 3a Horo Jpooom.
[lepeTBOpeHHs 3BUUaiiHuX JIpo0iB y JAecsATKOBl. HeckiHueHH1 nepiognyHi
JECSATKOBI IpoOu. JlecsaTkoBe HAOIMKEHHS 3BUMAHOTO JIpo0Yy.
Bignomenusi. OCHOBHA BIIaCTUBICTH BITHOIIIEHHS.

[Tpomnopiiisi. OcHOBHA BAACTUBICTH MPOIOPIIIi.

Honatui Ta B’ emui uncna. Yucino 0. KoopaunatHa npsama. [IporunexHi
guciaa. Moaysb yuca.

[ini ynucna. Pamionanbhi uncna. [lopiBHSHHS parlioOHAIbBHUX YHUCEIL.
JlonaBaHHs, BiITHIMAaHHSI, MHOKCHHS 1 IIJICHHS palllOHAIbHUX YUCE].
Poskputts nyxok. [TogiOH1 J01aHKY Ta iX 3BEACHHS.

PiBusinas. Kopeni piBHsIHBb. PO3B’s13yBaHHS pIBHSHb.

JliHifiH1 pIBHSHHS 3 OJHIEI0 3MIHHOI. PO3B’ 13yBaHHS JTIHIWHUX PIBHIHb.
PiBHSIHHS 3 MOTyJIEM.

Bupasu 31 3migauMmu. Lini panionanbHi Bupasu. YucaoBe 3HAaUCHHS
BUpa3y.

TortoxHi Bupa3u. ToTokHICTE. TOTOXKHI MEPETBOPESHHS BUPA3Y.
JloBeJIEHHST TOTOKHOCTEH.

Cremninb 3 HaTypaJbHUM MOKAa3HUKOM. BIIacTUBOCTI cTereHs 3
HATypaJIbHUM TTOKa3HUKOM.

Opnnounen. CtanaapTHUN BUTIISA ogHOUIeHA. [liTHECEHHS OTHOYJICHIB
710 cTerneHs. MHOXEHHS OJTHOYJICHIB.

Muorouned. [ToxiOH1 4wiIeHH MHOTOWIEHA Ta 1X 3BEIECHHS.

JlogaBaHHs 1 BigHIMAaHHSI MHOTOYJICHIB.

MHOXXEHHSI OJJTHOYJICHA 1 MHOTOYJIEHA; MHOKEHHS JBOX MHOTOYJICHIB.
Po3kiiamanHs MHOTOWICHIB HA MHOKHHUKHU CIIOCOOOM BHHECEHHS
CIUTPHOTO MHOXKHHUKA 32 TYKKH Ta CIOCOOOM TPYITyBaHHSI.

dopMy CKOPOUESHOTO MHOKECHHSI: KBaIpaT ABOUJICHA, PI3HUIISL
KBaJIpaTiB, CyMa 1 pi3HUIII KyOiB.

Buxopucranuas popMys1 CKOPOUESHOTO MHOKESHHS TSI PO3KIIaJaHHs
MHOTOWIEHIB HA MHOYXHUKH.

PiBHsiHHS 3 1BOMa 3MIHHUMU. PO3B’S130K PIBHSHHSA 3 IBOMa 3MIHHUMHU.
JliniliHe piBHSIHHS 3 JBOMAa 3MIHHMMU Ta HOTO rpadik.

Cucrtema ABOX JIIHIMHUX PIBHSIHB 3 IBOMA 3MIHHUMU Ta 1i PO3B’SI30K.
Po3B’s13yBaHHs cUCTEM ABOX JIIHIMHUX PIBHSHB 3 ABOMA 3MIHHUMM:
rpapyHUM CIIOCOOOM; CITIOCOOOM MiICTAHOBKH; CIOCOOOM JIO/1aBaHHS.
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HpoGoBi Bupaszu. PaiionansHi Bupas3u. JlomycTrumi 3Ha4€HHS 3MIHHUX.
ToToH1 nepeTBOPEHHS pallilOHaJIbHUX BUPA3IB.

PanionanbHi piBHsAHHA. PiBHOCHIIBHI pIBHSIHHS. PO3B’s13yBaHHs
panioHaJIbHUX PIBHSHb.

Creninb 3 UMM TOKa3HUKOM 1 Horo BiaacTtuBocTi. CTaHIapTHUN BUTIIST
qHCIIa.

KBaapatuuii kopinb. ApupMeTHUHUI KBaIpaTHUI KOPiHb.
Panionanbhi uncna. Ippamionanssi uncia. JliiicHi yncna.
ApudpmeTnyHuil KBapaTHUN KOPiHb 3 JOOYTKY, 1po0y 1 CTENEHS.
JIoOyTOK 1 4acTka KBaJpaTHUX KOPEHIB.

KBaapatHi piBHaHHs. HenoBHI KBapaTH1 piBHSHHS, 1X PO3B’A3yBaHHS.
dopmyiia KOPEHIB KBAAPATHOTO PIBHSHHS.

Teopema Biera.

KBangpaTHuit TpuuiieH, oro kopeHi. Po3kianaHHs KBaipaTHOTO
TPUWIEHA Ha JIIHIHHI MHOKHUKH.

Po3B’s13yBaHHS PiBHSAHD, K1 3BOASTHCS 1O KBAPATHHX.

Oyukiis. O6mactb BU3HaYeHHS 1 007acTh 3HaYeHb QyHKIiii. Ciocoou
3ananHs QyHkiii. I'padik pyHKIIi.

BrnactuBocTi pyHKIIT: HyJ1 (YHKIIII, TPOMIXKKH 3HAKOCTAJIOCTI,
3pOCTaHHS 1 cCaJaHHs PYHKIIII.

Jlinifina ¢yHKIis, 11 Tpadik Ta BIaCTHBOCTI.

K .. . .
OyHKIIT y=—, 1l rpadik Ta BIaCTUBOCTI.
X

®ynkuii y =/, 1 rpadik Ta BIaCTUBOCTI.

KBamgpatuuna ¢yHkiis, ii rpadik Ta BIaCTUBOCTI.

Yucnosi HepiBHOCTI. OCHOBHI BIACTHBOCTI YACIOBUX HEPIBHOCTEH.
HepiBHocTi 31 3MiHHMMHE. JIiHIHHI HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO
KBangpaTHa HepiBHICTE. PO3B’13yBaHHS KBaJgpaTHUX HEPIBHOCTEH.
Cuctemu JIiHIHHUX HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO.

MaremaTu4He MOJIeNIIOBaHHS. BiJICOTKOBI pO3paxyHKH.

Yucnosi mociiioBHOCTI. ApudmeTrdna nporpecis, ii BIaCTUBOCTI.
dopmyna N-ro uineHa apupmerudyroi nporpecii. Cyma nepuux N 4jaeHiB
apu(pMETUIHOI ITporpecii.

['eometpuuna nporpecis, ii BmactuBocTi. Dopmyna N-ro uieHa
reoMeTpudHOi rporpecii. Cyma nepmmux N 4jaeHiB TeOMETPUIHOT
nporpecii.

I'eomerpuuni ¢irypu. Touka, mpsima, BiIPi30K, IPOMiHb, KYT Ta iX
BIacTHBOCTI. BumipioBaHHs BiApi3KiB 1 KyTiB. bicekTpuca kyTa.
Bincranp Mixk JBOMa TOYKaMH.

CyMiXHI Ta BEpTHKATBHI KyTH, X BIACTUBOCTI.

[lapanenbHi Ta NEPHIEHIUKYIISIPHI OPsIMI, iX BIACTUBOCTI.

KyTtu, yTBOpEHi npu nepeTuHi 1BOX NpsSMUX ciyHO0. O3HaKu
napajieiabHOCTI IpsIMUX. BIacTUBOCTI KyTiB, YTBOPEHUX TP MEPETUHI
napaJieTbHUX MPSIMHAX CIIHOO.

TpuxkyTHUK 1 fioro enemeHnTd. PiBHicTh reoMeTpruuHux ¢iryp. O3Haku
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PIBHOCTI TPUKYTHHKIB.

Bunu tpukyTHUKIB. PiBHOOEIpEHUI TPUKYTHHK, HOTO BIACTUBOCTI Ta
o3Haku. Bucora, OGicexkTpuca 1 MeiaHa TPUKYTHHUKA.

O3Haku piBHOCTI NMPSIMOKYTHUX TPUKYTHHKIB. BiiacTuBoCTI
NPSIMOKYTHUX TPUKYTHHUKIB.

Cyma KyTiB TpUKyTHUKA. 30BHIIIHIA KyT TPUKYTHUKA Ta MOTO
BJIacTUBOCTI. HepiBHICTh TPUKYTHHKA.

Komno. Joxwuna kona. Kpyr. Ilnoma kpyra. Kpyrosuii cextop.

KyTu, Briucati B KoJjo.

JloTnuHa 10 KoJ1a, ii BIaCTHBICTb.

Koo, onncane HaBkoso TpukyTHHKA. Koo, BMcaHe B TPUKYTHHK.
Yo1upukyTHUK, Horo enemeHTu. [lapanenorpaMm ta Horo BIacTUBOCTI.
O3Haku napanenorpama.

[IpssMOKyTHUK, poMO, KBaIpaT Ta iX BIACTUBOCTI. Tparerris.

Brucani Ta onucani YoOTUPUKYTHUKH. BriicaHi Ta ieHTpaibHI KyTH.
Teopema Daneca.

Cepenns JiHIs TPUKYTHHKA, 11 BTACTUBOCTI.

[ToniOHi TpukyTHUKH. O3HAKH MOAIOHOCTI TPUKYTHHUKIB.
MHOTrOoKyTHHK Ta fioro exemeHTd. ONyKITi i HEOIMyKJIi MHOTOKYTHUKH.
Cyma KyTiB OIYKJIOr0 MHOTOKYTHHMKA. Brincani i onucani
MHOTOKYTHUKH.

[ToHsTTS TUIONTI MHOTOKYTHHKA. OCHOBHI BJIACTHUBOCTI ILIOIII.

[Tnoma npsiMOKyTHHKA, TTapaiejorpama, TpukyTHuka. [lnoma tpanerrii.
Teopewma ITidaropa.

[TepnieHauKyIIsIp 1 MOXWUIA, IX BIACTUBOCTI.

CuHyc, KOCHHYC 1 TAHT€HC TOCTPOT0 KyTa MPSIMOKYTHOT'O TPUKYTHHUKA.
CriBBiTHOIICHHS MK CTOPOHAMHM 1 KyTaMH IIPSIMOKYTHOT'O TPUKYTHHUKA.
Teopemu KOCHHYCIB 1 CHHYCIB.

[TpaBusibHI MHOTOKYTHUKH. DOpMYIH pajliyCiB BIUCAHUX 1 OMMUCAHUX K1
NpaBUIBHUX MHOTOKYTHHKIB.

[IpsmokyTHa cucTeMa KOOpAMHAT Ha muomuHi. Koopaunatu cepequnu
BiZipi3Kka. BijicTanp Mixk IBOMa TOYKaMHU 13 3aJJaHUMH KOOPIMHATAMHU.
PiBHsIHHS KOMa 1 MPSAMO.

BexTtop. Monyns 1 Hanipsim BekTopa. PiBHICTh BekTOpiB. Koopaunatu
BeKkTOpa. JlogaBanHs 1 BiTHIMaHHS BEKTOpiB. MHOKEHHS BEKTOpa Ha
guciio. KomHaeapHi BEKTOpH.

Cxkansipauii 1oOyTOK BEKTOPIB.

[TepemimenHs Ta HOTO BIACTHBOCTI.

CumeTpist BITHOCHO TOYKH 1 IPSIMO1, TOBOPOT, MapajiebHe epeHECEHHS.
PiBHicTh diryp.

[lepeTBOpeHHs MOIIOHOCTI Ta HOTrO BIACTUBOCTIL. ['OMOTETIS.

KPUTEPII OIIIHIOBAHHS 3 MATEMATHUKU BCTYIIHOI'O

BUITPOBOBYBAHHS



JlJIs BCTYIIHHMKIB, AKi MaIOTh 0230BY 3arajibHy cepeIHIo ocBiTy (9 KJ1aciB)

Tect MiCTUTH 8 3aBAaHb.

1. [TincymkoBa oIiHKa a0iTypieHTY BUCTaBIsA€ThCs 3a mkanoro 100-200
O6amB 1 € cyMmow OaliB, OJepXKaHUX 3a BIANOBIAb Ha KOXHE MHUTAHHS
ex3ameHauiiHoro 6utera + 100 6aiis.

2. 3a KOXHe MPaBWIbHO BUKOHAHE 3aBIaHHs YacTuHU | BCTYIMHUK OTPUMYE
10 6auis.

3. 3a KOXXHE MpaBWIHLHO BUKOHAHE 3aBJaHHsl YacTUHU 2 BCTYIMHUK OTPUMYE
15 dauis.

Ouinweanns 3aeoanv Yacmunu 2:

IIpu ominmi 3aBgaHHs «YactuHu 2» 32 TOMWIKY, JOMNYIIEHY TMpHU
NEPETBOPEHHSX, 3HIMAETHCS /10 2 0ajiB; 3a JOMYIICHY NMOMUJIKY, sIKa MPUBENa 10
3MIHU BIJIOBIi/Il, 3HIMAEThCA 10 5 OaliB; SKIIO X PO3B’S3aHHS 3a]adl JIOTTYHO
HelpaBUIbHE, TO 3HIMaeThes 10 10 Gamis.

PEKOMEH/IOBAHA JIITEPATYPA

3 mucuuniinm «Aaredpa»

1. Anrebpa : miapyd. mist 9 K. 3arajqbHOOCBIT. HaBY. 3aKki. / A.I'. Mep3msik,
B.b. ITononckkuit, M.C. Axip.-X.: I'imuazis, 2017.-272 c.: 1.

2. Anre6pa : migpyd. a1 9 k. 3aranbHOOCBIT. HaBd. 3aki. / [.I1. bes3, B.I'.
beBs.- K.: BugaBununii gim "Ocsita", 2017.-272 c.

3. bypna M. L. Ta in. 30ipHUK 3aBAaHb JJIs IepKABHOI aTecTallii 3 anreopu. 9
kiac. — XapkiB: ['imuasis, 2009, — 224c.

4, MansrieBa H. O., Poera T. I'. Anrebpa. I'oTyeMoch 10 30BHIIIHBOTO
HE3aJIe)KHOTO OlliHoBaHHA. — X.: Kpain mpiii, 2009. — 304 c.

5. Maremaruka. Tunosi TectoBi 3aBmanns. 30ipauk / A.P. INanenepin, O.51.
Muxees: HaBu. moci6. — X.: dakrt, 2008.

3 mucuuniinm «I'eomerpis»

1. T'eometpis : miapyd. Juist 9 KiI. 3araIbHOOCBIT. HaBY. 3akid. / A.I'. Mep3isik,
B.B. ITonoucekuii, M.C. Sxip.-X.: I'imuazis, 2017.- 240 c.: i

2. I'eomerpis : miapyd. ayg 9 k1. 3aranbHOOCBIT. HaBy. 3aki. / M.I. bypaa, H.A.
Tapacenkona.- K.: YOBII "Opion", 2017. - 224 c.: in.

3. MansnieBa H. O., PoeBa T. I'. T'eometpis. ['oTyeMOCh 10 30BHIITHBOTO
HE3aJIeKHOTO OliHoBaHHA. — X.: Kpain mpiii, 2009. — 224 c.



