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MNOACHIOBAJIBHA 3AITNCKA

[Iporpama BcTymHOTO BHUIIPOOYBaHHS 3 MaTeMAaTUKH Ui 3apaxyBaHHsS Ha
HaBYaHHS Ha TepioMy (OakalaBPChKOMY) PiBHI BHIIOI OCBITH 31 CHEIaIbHOCTEH:
051 «Exonomika», 081 «IIpaBo», 053 «llcuxonoria», 262 «IIpaBooxopoHHa
JISTBHICTBY (aii — [Iporpama) ckiamaeTbes 3 TpbOX PO3ALTIB.

[Tepunii MICTUTBH 3MICT PO3/LT IIKIIBHOI MpOrpaMu, J€ BKa3aHO OCHOBHHI
MOHATIHHUHN anapar, SKUM TOBUHEH BOJIOITH abiTypi€eHT.

VY nmpyromy po3niii HABEICHO TMEpeIik OCHOBHHUX INMHUTaHb, SIKIi BUHOCSATHCS HA
cmiBOeciay. JlaHl muTaHHS BiANMOBINAaOTh YMHHIN nporpami 3HO 3 maTeMatuku.
BoHna oxoru1toe 0CHOBHI TeMH 3 anreOpu Ta reoMeTpii, sIKi BUBUAIINCS Y IIKOJII:

- «Ywucna 1 BUpa3n»;

- «PiBHSIHHSI, HEPIBHOCTI 1 1X CUCTEMUY;

- «DyHKIIIY;

~ «moBipHicTh BHIAAKOBOI TOJii, BUGIPKOBI XapaKTEPHCTUKH (CeperHe
3HAYEHHS), aHaJI13 Jaiarpam Ta rpadikiBy;

- «IInanimMeTpisny;

- «CtepeoMeTpisy.

Y TperboMy pO31ii MEpesiueHO OCHOBHI MaTeMaTW4yHl BMIHHS 1 HAaBUYKH,
SKUMHU Ma€ BOJIOJITH BCTYNHHK, KPUTEPIi OL[IHIOBAHHS Ta CIMCOK PEKOMEHJIOBAHOI
JITEPATYpPH.

3MICT ITPOI'PAMUA
3aBaanHs cniBOeciiu — BUSIBUTH PiBeHb 3HAHb a0IiTypi€HTa 3 HABYAJIbLHOI
aacuMiuiing - «Maremaruka»  3rigHo 3 IIporpamoro jasi  cepeaHbOIl
3araJibHOOCBITHBOI IIKOJHM, PeKOMEeHA0BaHOI MIiHICTEPCTBOM OCBITH i Hayku
YkpaiHu HA IOTOYHNH HABYAJIbHUH PIK.

1.1. Aaredpa

HATYPAJIBHI YNCJIA
Harypanbhi yucna. Uucno nyns. Binpizok. BumipioBanss i moOymoBa Bijapizka.
[Ipominb, npsma. Koopaunatauii npominb. [lOpiBHAHHS HaTypaldbHUX 4YHUCEN.
JonaBaHHsI 1 BiIHIMaHHS HaTypaJlbHUX YKces. BracTuBoCTI 1ogaBaHHS.
MHuoXeHHsT HaTypalbHUX uHcen. BriactuBocTi MHOXeHHs. KBampaTr 1 kyO uucna.
Hinennst HatypayibHUX yucen. [inenHs 3 ocrauero. Uuciaori Bupasu. bykBeHi BUpas3u
Ta ix 3HaueHHs. Dopmynu. PiBHsHHSA. PO3B’ A3yBaHHs PIBHSAHbD.

JTPOBOBI UNCJIA

Hpo6oBi uncna. 3snuaiini aApoou. [IpaBuibHI Ta HEMpaBWIbHI 1podu. MimmaHi
yucia. [TopiBHIHHS 3BUYaliHUX ApOOIB 3 OJJHAKOBHMMH 3HaAMEHHHUKaMH. JlogaBaHHS i
BiJIHIMAHHS 3BUYAWHUX NIpoOIB 3 OJHAKOBMMH 3HaMeHHUKamu. [lecsaTkoBwii mpil.
3anuc 1 YuTaHHS JECATKOBHUX IPOOIB. HOplBHHHHﬂ 1 OKpYTJICHHS JECATKOBHUX IPOOiB.
JlonaBaHHs, BiAHIMAHHS, MHOXKEHHS 1 JUIGHHS JECATKOBHX Japo0OiB. OcHOBHa
BJIACTUBICTh Jpo0y. CkopoueHHs apoOy. HaliMeHmmMi CHiIbHUN 3HAMEHHUK.
3BesieHHsT JApoOIB 10 CHUIBHOrO 3HaMeHHMKA. [lopiBHsHHS 1poOiB. [lomaBaHHS,
BIIHIMaHHsI, MHOKEHHS 1 JIIJIEHHS 3BUYaHUX JIp00iB. 3HAXOKEHHS Apo0Y Bijl YKCiIa
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1 yucna 3a #oro apob6om. IlepeTBopeHHs 3BHYAWHHMX JAPOOIB y JECATKOBI.
HeckiHueHH1 mepioguyHi AecATKOBI apobu. JlecsTkoBe HAOJMKEHHS 3BHYAMHOTO
npo0y. CepenHe apudMeTHyHE, HWOTO BHUKOPHCTAHHS JIJII PO3B’sA3yBaHHS 3ajad
MpakTUIHOTO 3MicTy. CepeHe 3HaUCHHS BEJTUYUHHU.

HOAIJIBHICTb YU CEJI
JlinbHUKH HaTypampHOTO uncia. O3Haku noauibHOCTI Ha 2, 3,9, 51 10. [IpocTti
Ta CKiajeHl uncia. Po3knagaHHa 4ucen Ha TMpOCTi MHOKHHUKH. CHUTBHUN ITBHUK
KUTbKOX ymcen. HaiOinpmmii cnipHui AUThHUK. B3aemHo mpocTi umcna. CriibHe
KpaTHe KinbKkox uncen. HaliMeHIe criipHe KpaTHe.

BIJHOILIEHHS I MTPOIOPIIIT
Bignomennsi. OcHoBHa BiacTUBICTh BigHoIIeHHsA. [Ipomopiis. OcHOBHa
BJIACTUBICTH Tpomopilii. Po3B’si3yBaHHs piBHSHb Ha OCHOBI BJIACTUBOCTI MPOMOPIIii.
[Ipsima mpormnopiiiiiHa 3a1eXXHICTh. 3aa4l Ha MPONOPIIAHUAN MO

PAIIIOHAJIBHI YUCJIA TA JIi HAJ HUMUA
Honatui Tta Bix’emHi uucna. Yucmo 0. Koopaunatna npsama. IlporumnexHi
yucia. Moayns uncina. i uncna. PanionansHi yncna. [opiBHSHHS paliioHaIBHUX
yucen. JlomaBaHHs, BIJIHIMAHHS, MHOXXEHHS 1 [IJICHHS palllOHAIBHUX 4YHUCET.
BnactuBoCcTl noAaBaHHSA 1 MHOXXEHHS palllOHAIbHUX 4HCeN. PO3KPUTTS IyKOK.
[Toni6H1 noxaHku Ta ix 3BeJeHHs. PiBHsIHHSA. OCHOBHI BIACTUBOCTI PIBHSHHS.

JITHIAHI PIBHSIHHSI 3 OJHI€I0 3MIHHOIO
JIiH1liHI pIBHSHHS 3 OJHIEI0 3MIHHOIO. PO3B’S3yBaHHS JIIHIMHUX pIBHSHb.
Po3B’s13yBaHHA 3a/1au 3a JOMOMOTOIO JIIHIMHUX PIBHSIHb. PIBHSIHHS SIK MaTeMaTH4Ha
MOJENIb 3a1a4l.

HIJII BUPA3H

Bupasu 31 3sminaumu. i pamionansHi Bupasu. UucioBe 3HAYEHHS BUPa3zy.
Toroxui Bupasu. ToToxHicTb. TOTOXHI TepeTBOpPeHHS BHpaszy. JloBeneHHs
ToTOKHOCTeH. CTemiHb 3 HATypaJlbHMM TOKa3HUKOM. BrmactuBOCTI cTemeHs 3
HaTypaJibHUM  TIOKa3HUKOM. OpHouineH. CTaHIapTHUW  BUTJISAJ — OJIHOYICHA.
ITinHeceHHsT OMHOWIEHIB 10 cTerneHst. MHOKeHH oaHowIeHiB. MuorowieH. [Toai0H1
YJIeHH MHOTOYJeHa Ta iX 3BeAcHHs. JlomaBaHHS 1 BiAHIMAHHS MHOTOYJICHIB.
MHOXeHHSI OIHOYJIEHA 1 MHOTOYJIEHA; MHOXXEHHS JIBOX MHOTOWIeHIB. Po3kiiananns
MHOT'OYJICHIB HA MHOXHUKHU CITIOCOOOM BUHECEHHSI CIIJILHOT'O MHOKHHMKA 32 TYXKKH Ta
criocoboM TpyrnyBaHHS. DOpMyJIM CKOPOYEHOTO MHOXKEHHS: KBaApaT IBOWICHA,
PI3HMIIS KBajapaTiB, cyMma 1 pi3HUlS KyOiB. BukopuctanHs ¢GpopMysn CKOpOYEHOIro
MHOKEHHS JIJIs1 PO3KJIaJaHHsI MHOTOYICHIB HA MHOYKHUKH.

®YHKIII
Oynkiisa. O6macTs BU3HAYEHHS 1 001acTh 3HaYeHb QyHKINT. CriocoOu 3a1aHHs
¢bynkuii. I'padix ¢ynkmii. JliHiiiHa (yHKLisS, mpsiMa MPOMOPLIiHHICTh, OOepHEHa
MPOTNOPLINHICTS, ii rpadik Ta BIACTUBOCTI.
Haiinpocrimn neperBopeHHs rpadikiB QyHKITIHN.



dyukiisg y = ax2 + bx + ¢, a# 0, ii rpadik 1 BI1aCTUBOCTI.

CHUCTEMM JITHIMHUX PIBHSHD 3 IBOMA 3MIHHUMMU
PiBHsHHS 3 1BOMa 3MiHHUMH. PO3B’ 130K pIBHSHHS 3 JIBOMa 3MiHHUMH JIiHIiHE
PIBHSIHHS 3 JIBOMa 3MIHHUMHU Ta Horo rpadik. Cucrema ABOX JIHIMHUX DPIBHSHB 3
JIBOMa 3MIHHHUMHM Ta ii po3B’s30K. Po3B’s3yBaHHsS CUCTEM JBOX JIHIMHUX PIBHSHB 3
JBOMa 3MIHHUMHU: TpapiyHUM CHocodoM; crmocoOOM MiJCTaHOBKH; CIOCOOOM

nonaBaHHs. Po3B’si3yBaHHS 3a7a4 3a JJOTIOMOTOI0 CHCTEM JIIHIMHUX PiBHIHb

PAILIIOHAJIBHI BUPA3H
Pamionanehi Bupasu. [Jomyctumi 3HaueHHS 3MIHHHX. TOTOXHI MEpEeTBOPEHHS
parioHadbHUX  BUpa3iB.  PamioHanpHi  piBHSHHSA.  PiBHOCHIBHI  piBHSHHSL.
Po3B’s3yBaHHs panioHaNbHUX pPIiBHAHb. CTENiHb 3 ILUIMM IOKa3HUKOM 1 HOro
BiacTUBOCTI. CTaHAAPTHUM BUTIISIT YHCTIA.

KBAJIPATHI KOPEHI. JIACHI YN CJIA
KBagpatuuii kopinb. ApudmMeTHuHHU KBaJpaTHU KOpiHb. PiBHAHHS X2 = a.
Pamionanphi uncna. IppamionansHi uncia. ificHi yncna. YucmoBi MHOKUHK. Etanm
PO3BUTKY uucia. ApudMeTUYHUN KBaApPaTHUN KOPIHb 3 JOOYTKY, ApOoOy 1 CTETeHS.
JloOyTOoK 1 4YacTka KBaJpaTHUX KOpeHiB. TOTOXHICTb. TOTOXHI MEPETBOPEHHS
BHPA3iB, 1110 MICTATh KBaJApPaTHI KOPEHI.

KBAJIPATHI PIBHAHHS
KBagpatni piBHsHHA. HemoBHI KBaapaTHI pIBHSHHS, iX pO3B’sA3yBaHHS.
dopMyna KOpeHiB KBaApaTHOTro piBHsSHHS. Teopema Biera. KBaapatHuii TpuuiieH,
oro kopeHi. Po3knamaHHs KBaApaTHOrO TPUWIEHA HAa JIHIAHI MHOXHUKH.
Po3B’si3yBaHHsl PIBHSHB, SIKI 3BOJSATHCS 10 KBaapaTHUX. Po3B’d3yBaHHs 3ahady 3a
JIOTIOMOT'O0 KBaJIpaTHUX PIBHSHB Ta PIBHSIHb, SIK1 3BOJIATHCS 10 KBaIpATHUX.

HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI BJIACTUBOCTI YMCIOBUX HepiBHOCTEH. [lounenne
JOJJaBaHHsI 1 MHOXXEHHS HepiBHOCTEH. 3acTOCyBaHHS BIIACTUBOCTEH YHMCIOBHX
HEPIBHOCTEH ISl OL[IHIOBaHHS 3HA4eHHs BHpa3y. HepiBHocTi 31 3MiHHUMU. JIiHIHI
HEpIBHOCTI 3 OAHIEI0 3MiHHOIO. Po3B’s30k HepiBHOCTI. YHUCIOBI MNPOMIKKH.
O0’eqHaHHA Ta Mepepi3 YUCTOBUX MPOMIKKIB. PO3B’sI3yBaHHS JIHIMHUX HEPIBHOCTEH
3 OJIHI€I0 3MiHHOW. PiBHOCWIIbHI HepiBHOCTI. CHUCTeMM JIHIMHUX HEPIBHOCTEH 3
OJIHIEI0 3MIHHOI, iX po3B’a3yBaHHsA. KBagparHa HepiBHICTh. Po3B’sa3yBaHHs
KBaJIPaTHUX HEPIBHOCTEM.

EJEMEHTHU HPI/IKJIA,Z[HOi MATEMATUKHA
MarematnyHe MojentoBaHHS. BincoTkoBi po3paxyHku. Dopmyna CKIATHUX
BIJICOTKIB.

YUCJIOBI HOCJIIAOBHOCTI
Yucnosi nmocnigoBHOCTI. ApudmMerndna nporpecis, ii BaactuBocti. Dopmyna
N-ro uneHa apudmerndHoi mnporpecii. Cyma mnepmux N WieHIB apuMeTHIHOL
nporpecii. ['eomerpuyna mnporpecis, ii BiactTuBocTi. dPopmyna N-To YieHa



reomeTpuyHoi mnporpecii. Cyma mnepmux N 4ICHIB TE€OMETPUYHOI Iporpecii.
HeckinueHHa reomeTpuyHa nporpecis Ta ii cyma. Po3B’si3yBaHHs BIpaB 1 3aja4 Ha
nporpecii, B TOMY YUCJI1 MIPUKIIATHOTO 3MICTY.

1.2. I'eometpist

HAUIPOCTIIII TEOMETPUYHI ®II'YPU TA IX BJACTUBOCTI
I'eomerpuuni ¢irypu. Touka, mpsimMa, BiApPI30K, NPOMIHB, KyT Ta iX
BJIacTUBOCTI. BuMiproBaHHs BiJIpi3KiB 1 KyTiB. bicektpuca kyta. Bincrans Mix 1BomMa
TOYKaMH. BumiproBanbHi, KpeclsipchbKi Ta JONOMDKHI 1HCTPYMEHTH, IO
BUKOPHCTOBYIOTBCSI B TEOMETPII.

B3AEMHE PO3TAILIIYBAHHSI ITPAAMUX HA TIJIOIIIWAHI
CyMDKHI Ta BepTUKaIbHI KyTH, 1iX BiacTtuBocTi. [lapamensHi Ta
NEepHeHANKYIIAPHI NpsaMmi, iX BracTuBocTi. [lepnenaukynsp. Binctanb Bij TOYKH 10
npsmoi. KyT MK ABoMa mHpsSiMUMHU, IO TepeTHHaroThes. KyTu, yTBOpeHi mpu
MEPEeTUHI ABOX MPSMUX C1YHOIO. O3HAKHU MapaebHOCTI MPpsSMUX. BIacTUBOCTI KyTiB,
YTBOPEHUX TPU MEPETUHI MapajeIbHUX IPSIMUX CIYHOIO.

TPUKYTHHUKU

TpuxkyTHHK 1 iioro eneMeHTH. PiBHICTh reomeTpudHuX (piryp. O3HaKu piBHOCTI
TPUKYTHUKIB. Buau TpukyTHHKIB. PiBHOOEIpEHUI TPUKYTHHUK, IOTO BIACTHBOCTI Ta
o3Haku. Bucora, OicekTpuca 1 MeaiaHa TpUKyTHUKA. O3HAKH PIBHOCTI MPSIMOKYTHHX
TPUKYTHUKIB. BIacTUBOCTI NpPSIMOKYTHMX TPUKYTHUKIB. Cyma KyTiB TPUKYTHHUKA.
30BHIIIHIN KyT TPUKYTHHKa Ta Horo BiacTuBOCTl. HepiBHicTh TpukyTHHKaA. Koo,
OMKCaHe HaBKOJO TpuKyTHUKA. Koso, Bnucane B TpukyTHUK. [1oq10H1 TpUKYTHHUKHU.
O3Haku MOJIOHOCTI TPUKYTHUKIB. 3aCTOCYBAHHS MOJIOHOCTI TPUKYTHHUKIB: CEpeH1
MPOTOPIIINHI BIIPI3KM B MPSIMOKYTHOMY TPUKYTHUKY; BJIACTHBICTh Oi1CEKTPHUCH
TPUKYTHHUKA.

YOTUPUKYTHUKHU
Yor1upukyTHUK, iioro enementu. [lapanenorpam Ta roro BiactuBocti. O3HaKU
napajienorpama. IIpsMOKyTHHK, poMO, KBaapaT Ta iX BIacTUBOCTI. Tparmermis.
Brnucani Ta onucaHi 4OTUPUKYTHUKHM. BrucaHi Ta neHTpaibHlI KyTd. Teopema
®daneca. CepenHs JiHIS TPUKYTHHKA, il BiacTuBocTi. CepemHs JiHIA Tpamerii, ii
BJIACTUBOCTI.

MHOTI'OKYTHUKMU!. IJIOLII MHOTOKYTHHUKIB

MHOTOKYTHUK Ta Horo eiemeHTH. Onykil W Heomykii MHOTOKYyTHHKU. Cyma
KyTiB OMYKJIOTO MHOTOKYTHHKA. BrincaHi i onucani MHOTOKYTHUKH. [IoHATTS mutomi
MHOTOKyTHHKa.  OcCHOBHI  BiacTuBOCcTI  Iwionl.  [lnoma  mpsSIMOKYTHHKA,
napajienorpama, TpukKyTHHKA. [lmoma Tpamerii. I[IpaBunbHI MHOTOKYTHUKH.
dopMynu paaiyciB BOHCAHUX 1 OMUCAHUX KT TPaBUIBHUX MHOTOKYTHUKIB.
[ToOynoBa mpaBUJILHUX MHOTOKYTHHKIB. J[OBXKMHA KoJia. JJoBxkMHA Tyry KoJa.
[1;moma kpyra Ta M0ro 4acThH

PO3B’AAI3YBAHHSA TPUKYTHHUKIB



Teopema Ilidaropa. Ilepnenaukyssp 1 noxuia, ix BiacTuBocTi. CHHYC, KOCUHYC
1 TaHTe€HC TOCTPOTO KyTa MPSMOKYTHOTO TpPUKYyTHHKA. CHiBBIIHOIICHHS MIX
CTOPOHaMH 1 KyTaMH MPSMOKYTHOTO TPUKYTHHKA. 3HAYCHHsS CHUHYCa, KOCHHYca i
TaHTeHCa JCSIKUX KyTiB. PO3B’s3yBaHHS TMPSAMOKYTHHUX TPUKYTHHKIB. CHHYC,
KOCHHYC, TaHTeHC KyTiB Bija 0° mo 180°.

ToroxHocTi: sin%a. + €0s%0 = 1; sin (180°— o) = sin o; cos (180°— a )= - cos a;
sin (90°— a ) = cos a; cos (90° — a ) = sin a. TeopemMn KOCHUHYCIB 1 CHHYCIB.
Po3B’s3yBanHs TpUKyTHUKIB. DOpMyn 111 3HAXOHKEHHS TUTOITI TPUKYTHHKA.

JNEKAPTOBI KOOPIUHATH HA IIVIOIIIUHI
[IpsmMokyTHa cucTeMa KoopawHAT Ha TwionuHl. KoopmuHatu cepeauHu
BiZipi3Ka. BijcTanp Mik JBOMA TOYKaMU 13 3aIaHUMH KOOpIWHATaMU. PiBHSHHS Koja
1 IPSIMOA.

IFEOMETPUYHI NEPETBOPEHHS
[lepemimennss Ta #oro BIacTUBOCTI. CHUMETpisl BIJIHOCHO TOYKH 1 MPSIMOI,
MOBOPOT, TMapajeibHe nepeHeceHHsd. PiBHICTH ¢iryp. IlepeTrBopeHHs momiOHOCTI Ta
roro BiaactuBocTi. ['omorertis. [TogibHicTh ¢iryp. [lnomnr noaidbuux diryp.

BEKTOPHU HA IVIOUHI
BekTop. Moaynsb 1 HanpsiM BekTopa. PiBHICTH BekTOpiB. KoopauHaTu BEKTOpA.
JlonaBanHs 1 BIOHIMAaHHA BEKTOpiB. MHOXeHHs BekTopa Ha uwucio. KoiiHeapHi
BekTOpu. CKaysipHuid TOOYTOK BEKTOPIB.

PO3JIIJI 2. Ilporpamui nmuTaHHs 3 MaTeMAaTHKH, 110 BHHOCIATHCI HA
cmiBOeciay:

Apudmertuka, ajareopa
1. Harypanbni uucna (N). IIpocti Ta ckmagni uucna. JUIbHHK, KpaTHE.
Haiibinpmmii ciinpHU# AiapHUK. HaliMeHIe crinbHe KpaTHe.
2. Osnaku noginbHOCTI Ha 2, 3, 5, 9,10.
3. Llimi uucna (Z). Parionanssi uncna (Q). Ix nogaBanus, BiHIMaHHS, MHOKEHHS i
JIIJICHHSL.
4. TlopiBHSIHHS palliOHAILHUX YHCEIL.
5. MiticHi uncna (R), ix 3anuc y BUTJISIAL I€CITKOBOTO IpO0Yy.
6. 3o0paxkeHHs yucen Ha npsAMiid. Moaysb ynciia, Horo reoMeTpUYHUA 3MICT.
7. Yucnosi Bupa3u. Bupasu 1 3 3MIHHUMH.
8
9
1

i1 pamioHanbHi BUpa3u. YucnoBe 3HaUCHHS BUPA3y.
. CtymiHb 3 HaTypaJbHUM 1 PAIllOHAIBHUM MMOKa3HUKOM. AprU(METUIHUN KOPiHb.
0. Jlorapudmu, iX BIaCTHUBOCTI.
11. Opnounen i mHOrouwieH. Jii Hag HUMH. POPMYITHU CKOPOUEHOTO MHOKEHHSI.
12. MHorouseH 3 ojHi€r0 3MiHHOI0. KopiHb MHOTOUIeHA (Ha IPUKIIAl KBAAPATHOTO
TPUWICHA).
13. Tlomsarra ¢yskuii. Cnocobu 3amanHs QyHkuii. O6nacTe BU3HAYEHHS, 00JaCTh
3HaueHb (QyHKINT. DyHKIIis, 0OepHEeHA 10 JaHOI.



14.
15.
16.
17.
18.
19.

20.

N =

13.
14.

15.
16.
17,
18.

19.
20.

I'padix dyukimii. 3poctanHs 1 cnagaHHA (QYHKIII; MEPIOTUYHICTh, MAPHICTS,
HETapHICTh.

O3HaueHHs ¥ OCHOBHI BJIAaCTUBOCTI (pyHKIIN: JiHIMHOT Yy=axXx+b, kBaapaTHIHOI
y=ax2+bx+c.

PiBusHHS. P0o3B's13yBaHHs pIBHSAHB, KOPEHI PIBHSHHS.

HepiBHocTi. Po3B's13yBaHHs HEPIBHOCTEHA.

Cucremu piBHSHBb 1 cucTeMu HepiBHOcTeil. Posp'szyBanus cuctem. Kopeni
CHUCTEMHU.

Apudmernuna Ta reomerpuuHa mporpecii. Dopmynu N-2o wieHa 1 cyMu N
MEPIIUX YICHIB MPOTpecii.

Yucnosi mociiioBHOCTI. ApudmMeTnyHa mporpecis, ii BIaCTUBOCTI.

I'eomeTpis
[Ipsima, mpoMiHb, BIIPI30K, JaMaHa; ToBkKHHA Bijpi3zka. Kyr, Benmuunna kyra.

bicektpuca kyTa. Bijcrans MK JBOMa TOUYKaMH.

Beprukanbhi Ta cymixkul kytu. [lapanensai npsimi. [leperBopenHs: moaioHOCTI
Ta HOTO0 BJIaCTUBOCTI. BijHOIIEHHS 110111 MOAIOHUX DIryp.

[Mepnenaukynsap. Binctans Big Touku A0 mnpsimoi. Kyt Mixk 1BoMa npsiMUMH, 110
NEPETUHAIOTHCA.

[Ipuknaau nepeTBOPEHHs TEOMETPUYHUX (PIryp, BUIH CUMETPII.

BekTopu. Onepariii Haag BEKTOpAMH.

MHuorokyTHuK. Beprmau, cTOpoHH, AiaroHani MHOTOKYTHHUKA.

TpuxkyTHuK. O3HaKM PIBHOCTI TPUKYTHHUKIB.

[Tapanenorpam Ta Oro BIACTUBOCTI.

Meniana, OicekTpuca, BUCOTa TPUKYTHHUKA, iX BIACTHUBOCTI.

Bunu  TtpukytHukiB. CHIBBIJHOLIEHHS MK CTOPOHAMH Ta  KyTamH
IPSIMOKYTHOTO TPUKYTHHKA.

OcHoBH1 BnacTuBOCTI Moml. [lnoma mnOpsSMOKyTHHMKA, Mapajenorpama,
TPUKYTHUKA.

YOoTUpUKYTHUK: Mapajiejorpam, IpsMOKYTHHUK, poMO, KBaJipaT, TparneLis.

Kono 1 kpyr. Lentp, miamerp, pamiyc, Xopna, cidHa. 3aleXHICTh MIX
BiJIpI3KaMH y KOJII.

Jotnuna no koina. Jlyra komna. CeKTop, CErMEHT.

[{eHTpanbHi Ta BOKCAaH1 KyTH.

Teopema Ilidaropa.

@®opmynu IO TEOMETPUYHUX  (iryp: TPUKYTHUKA, TMPSIMOKYTHHKA,
napajiesiorpama, KBajpara, Tpareuii.

3HauYeHHs CUHYCa, KOCUHYCA 1 TAHTE€HCA JESKUX KYTIB.

JloBkrHa KoJia ¥ JTOBXKMHA Ayru Koja. PamianHa mipa kyra. [lmoma kpyra i
IUIOIIA CEKTOPA.



PO311J1 3. OCHOBHI BMIHHS 1 HABUKU

Ha3ssa po3ainy, Temu

AOITYpi€HT NOBHHEH 3HATH

IIpeaMeTHi BMiHHS Ta cIOCO0OM HABYAJIBLHOI
NiJILHOCTI

AJITEBPA 1 IIOYATOK AHAJII3Y

Po3aia 1. YUCJIA 1 BUPA3HU

JiticHi yncna (HaTypasibHi, i,
pamioHalbHI Ta ippanioHaIbHi),
iX TOpIBHSHHA Ta Jii 3 HHUMH.
Yucnosi MHOKHHHA Ta
CHIBBIJIHOIIIEHHS M)XK HUMU

- BJIACTUBOCTI Ji¥ 3 MIHCHHUMHU YHCIIAMH;

- IpaBHJIa TIOPIBHAHHS JAIHCHUX YHCET;

- O3HaKH MOAUIBHOCTI HaTypalbHHUX 4Kcen Ha 2, 3, 5, 9, 10;

- IpaBHJIa OKPYTJICHHS LIJIMX YUCE 1 IECSITKOBUX POOiB;

- O3HAYEHHS KOpEeHs N-ro  cremneHs Ta
apuGMETHIHOTO KOPEHS N-TO CTETICHSI,

- BJIACTHBOCTI KOPECHIB;

- O3HAYCHHS CTETCHS 3 HATypaJIbHHUM, LIJIUM Ta PaliOHATBHUM
MOKa3HUKAMH, iX BJIIACTUBOCTI,

- YUCIIOBI MIPOMIXKKH;

- MOAYJb IMCHOTO YKcia Ta HOro BIACTUBOCTI.

- PO3pI3HATH BUIU YHCEI Ta YHCIOBUX ITPOMIXKKIB;

- MOPIBHIOBATH JIIACHI YUCIa;

- BUKOHYBATH JIii 3 IICHUMU YHCIAMH;

- BUKOPUCTOBYBATH O3HAKH TOJITBHOCTI;

- 3HAXO/IUTH HETOBHY YacTKy Ta OCTady BiJ AUTCHHS
OJTHOTO HATYPAJIHHOTO YUCIIA HA 1HIIIE;

- IEPETBOPIOBATH 3BUYAMHHUI Jpi0 HaA ACCATKOBHUU Ta
HECKIHUYCHHHI TepioJUIHUil AeCATKOBUI Apid — Ha
3BUYAHUI;

- OKPYTJIFOBATH IIUJTI YKCIIA 1 IECATKOBI Jpoow;

- BUKOPUCTOBYBAaTH  BIIACTUBOCTI  MOJYJIA
pO3B’sI3aHHS 3a/1a4.

pi(e]

BinHomeHHs Ta mpomopiii. | - BiJHONIEHHS, MPOMOPIIII; - 3HAXOJUTH BITHOIIEHHS YMCEN Yy BUTIIAI BiJCOTKA,
Bincotku. - OCHOBHA BJIACTUBICTh MPOMOPIIII; BIJICOTOK B1Jl 4YHCJIa, YHCIO 3a 3HAUYEHHSAM HOro
- O3HAYEHHS BIJICOTKA; BIICOTKa;
- IpaBUJIa BUKOHAHHS BIJICOTKOBUX PO3PaXyHKIB. - pO3B'I3yBaTH 3a7aul Ha BIJACOTKOBI PO3paxyHKU Ta
IPONOPIIii.
PamionanbHi,  ippalioHaNbHI, | - 03HAYEHHs O0JACTI JIOMYCTUMHUX 3HA4€Hb 3MIHHUX BHpa3y 31 | - BUKOHYBaTU TOTOXHI MEPETBOPEHHS PalllOHAIbHUX,
CTETICHEBI, MOKAa3HUKOBI, | 3MIHHUMU; ippallioHaJIbHUX,  CTENEHEBUX,  IOKa3HUKOBHUX,
jgorapu(miuHi,  TPUTOHOMET- | - O3HAUEHHS TOTOXHO PIBHUX BHUPa3iB, TOTOXKHOI'O NEPETBOPEHHS | JIOrapu(MIYHUX, TPUTOHOMETPUYHHX BHUpa3iB Ta
puYHi  BUpa3d Ta  iXHI | BHpa3y, TOTOXKHOCTI, 3HAaXOAMTU IX YHCIOBE 3HAYEHHS NpU 3aJaHUX
NEPETBOPEHHS - O3HAYEeHHsI OJJHOWIEHA Ta MHOTOUJICHA; 3HAYCHHSX 3MIHHHUX.

- MpaBWJIa JIOJIaBaHHA, BiHIMAHHS 1 MHOXKEHHS OJHOYIEHIB Ta
MHOTOYJICHIB;

- (opmymH CKOPOUEHOTO MHOKEHHSI,;

- PO3KJIa/I MHOTOWICHA HA MHOKHHKH;

- O3Ha4YeHHs anredpaiuHoro apooy;

- IpaBWJIa BUKOHAHHS il 3 anreOpaiuHuMu apobamu;
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- O3HAUCHHS Ta BJIACTUBOCTI JIOrapudma, IeCATKOBUH i
HATYpaJIbHUIA JTOTapHUPMH;

- OCHOBHA JiorapruMiuyHa TOTOXKHICTB;

- O3HAYCHHS CHHYCA, KOCHHYCA,
YHCIIOBOTO apTyMEHTY;

- OCHOBHA TPUTOHOMETPHYHA TOTOXKHICTh Ta HACIIKY 3 HE,

- (hopmyiu 3BesieHHs; HOPMYIIH JOJaBaHHS Ta HACIJIKU 3 HUX.

TaHr¢Hca, KOTaHI'CHCa

Posain 2. PIBHSIHHS, HEPIBHOCTI TA IX CHCTEMHA

Jliniitni, KBaJIpaTHi,
paiioHanbHi,  ippalioHaIbHI,
NOKAa3HUKOBi,  Jlorapu@MmiHi,
TPUTOHOMETPUYHI  PIBHSHHS,
HEpIBHOCTI Ta iX CHCTEMH.
3acTocyBaHHs piBHSHB,

HEpIBHOCTEH Ta iX CHUCTEM 0
pPO3B'sI3yBaHHS TEKCTOBHX 3a/1a4

- PIBHSHHS 3 OJIHIEIO 3MIHHOIO, O3HAYEHHS KOpPEeHsS (PO3B'A3KY)
PIBHSIHHS 3 OJIHIEIO 3MIHHOIO;

- HepIBHICTP 3 OJHIEI0 3MIHHOIO,
HEPIBHOCTI 3 OJHIEIO 3MIHHOIO;

- O3HAYCHHS PO3B'SI3KYy CHCTEMH DPIBHSHB 3 ABOMAa 3MiHHUMH Ta
METO/U iX PO3B'sI3aHb;

- PIBHOCWJIbHI PIBHSIHHSI, HEPIBHOCTI Ta X CUCTEMH;

- METOAM  DPO3B'A3yBaHHSI  pAlliOHANIbHUX, IppalliOHANbHUX,
MOKa3HUKOBHUX, JIOTapU(PMIUHUX, TPUTOHOMETPUYHUX PIBHSHb.

O3HAUYEHHS PO3B'SI3KY

- PO3B'SI3yBaTH PIBHAHHS 1 HEPIBHOCTI MEPIIOro Ta
JPYTOro CTETMEHIB, a TaKOX PIBHSIHHS 1 HEPIBHOCTI,
110 3BOJISITHCS IO HUX;

- pO3B'I3yBaTH CUCTEMH DPIBHSHb 1 HepiBHOCTEH
HEepIIOro 1 JpYroro CTENeHiB, a TakKOX Ti, IO
3BOJIATHCSA 10 HUX;

- pO3B'I3yBaTU pPIBHSHHS 1 HEPIBHOCTI, LIO0 MICTATh

CTENEHEeBl,  NOKAa3HWKOBI,  JorapupMiuHi  Ta
TPUTOHOMETPUYH1 BUPA3H;
- pO3B'sI3yBaTH PIBHSHHS, 110 MICTSTh

TPUTOHOMETPUYH1 BUPA3H;
- PO3B'sI3yBaTH ippalliOHATIbHI PIBHAHHS;
b
- 34CTOCOBYBAaTH 3arajlbHi METOIM Ta TPHHOMH
(po3knagaHHs HAa MHOXHHMKH, 3aMmiHa 3MIHHOI,
3aCTOCYBAaHHS BIJIACTUBOCTEW (yHKIIM) y mporieci
PO3B'sI3yBaHHs PiBHAHb, HEPIBHOCTEH Ta CUCTEM;
- KOPUCTYBATUCS rpa@iyHUM METOJOM DPO3B'SI3yBaHHS
1 1OCIiPKEHHs! piBHSHB, HEPIBHOCTEH Ta CUCTEM;
- 3aCTOCOBYBATH PIBHSIHHS, HEPIBHOCTI Ta CUCTEMH /10
03B'sI3yBaHHs TEKCTOBUX 33]1ay;
M
- pO3B'I3yBaTU PIBHSHHS 1 HEPIBHOCTI, L0 MICTATh
3MIHHY IiJ] 3HAKOM MOJYJIS;
- pO3B'I3yBaTU pIBHSHHS, HEPIBHOCTI Ta CHUCTEMHU 3
napaMeTpamH.
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Po3ain 3. DYHKIII
JlinikHi, KBaJpaTU4HI, | - O3HAYCHHS (DYHKIIII, 0051aCcTh BU3HAYEHHS, - 3HaXOJMUTHU 007aCTh BU3HAYEHHS, 00JIACTh 3HAUYEHb
CTETICHEBI, MOKAa3HUKOBI, | 001acTh 3HaUeHb PYHKIIT, rpadik QyHKIIT; byHKIii;
norapudmivHi Ta | - cnocoOu 3amaHHs (QPyHKIIH, OCHOBHI BJIACTHBOCTI Ta rpadiku | - TOCHIHKYBaTH Ha MapHICTh (HemapHICTh),
TPUrOHOMETpHYHI QyHKLIi, iX | (yHKIIH, yKa3aHUX y Ha3Bl TeMHU; NEePiOANYHICTh (PYHKIIIIO;
OCHOBHi BlacTuBOCTi. YUmMCNOBI | - 03HaueHHs PyHKIIi, 00epHEHOT 10 3aJ1aHOi; - OynyBatn  Tpadikum  enmeMeHTapHUX  (QYHKIIIH,

[IOCJI JOBHOCTI

- 03HAYEHHS apUPMETUYHOT Ta TEOMETPHUYHOI TPOTPECIi;

- bopmynmu  n-ro unena apupMeTHYHOI Ta TEOMETPUYHOT
MIPOTrpeciit;

- bopmynmu cymm N mepmux UJICHIB
reOMETPUYHOI IpOrpeciii;

- popMmyna cyMH HECKIHYEHHOI TE€OMETPHUYHOI Tporpecii 3i
3HAMEHHHKOM (] < 1.

apupMeTHYHoi Ta

BKa3aHUX y Ha3Bi TEMH,

- BCTAHOBJIIOBATH BJIACTUBOCTI YHUCIOBHX (DYHKIIiH,
3amanux Gopmynoro abo rpadikom;

- BUKOPUCTOBYBATH MEPETBOPEHHS TpadikiB (HyHKIIIH;

- po3B's3yBaTH  3amadi  Ha  apudMeTHUYHy Ta
TeOMETPUYHY MIPOTPecii.

IMoxigua ¢byHKI1, 1l
reoMeTpuuyHui Ta  (HI3UYHUN
3micT. [loxigHi eneMeHTapHuX
GyHKIIH.

[TpaBuna qudepeHuiroBaHH

- PIBHSHHS JOTUYHOI 70 rpadika QyHKLIi B TOYIII;

- O3HAYEHHS MOX1AHO1 QYHKIT B TOYII];

- (pi3MuHUI Ta reoOMEeTPUYHHIA 3MICT MOX1THO;

- TaONUILIS TOX1THUX €JIeMEHTapHUX (QYHKIIIH;

- IpaBUJIa 3HAXO/UKEHHS MOX1HOI CyMH, TOOYTKY, YaCTKH JIBOX
byHKITIH;

- MPABUJIO 3HAXOJKEHHSI TOX1IHOT CKIaaeHol PyHKIIIi.

- 3HaXOJUTH KYTOBHM KOEQILIEHT 1 KyT HaXWUIy
JTOTHYHOI 710 rpadika QPyHKIT B TOYIII;

- 3HaXOJIUTH MOX1/IHI eJIeMeHTapHUX (DYHKIIIN;

- 3HaXOJUTH YHCJIOBE 3HAYEHHS MOXITHOI (YHKIII B
TOYII1 JUISI 3aJaHOTO 3HAUEHHS apTyMEHTY;

- 3HaXOJUTH TOXIAHY CyMH, TOOYTKY 1 YacTKH JIBOX

dyHKwi;
- 3HAaXOJUTH MOX1JHY CKJIaJieHO0i (PyHKIIIT;
- PO3B'sI3yBaTH 3ajaul 3 BUKOPHUCTAHHSAM

T€OMETPUYHOrO Ta (PI3MYHOT0 3MICTY MOXIJTHO.

JocmimKkeHHs byHKIiT 3a
JIOIIOMOT'OXO MMOX1IHOI.
[ToOynoBa rpagikis GyHKIIIH

- TOCTaTHS yMOBA 3pOCTaHHs (craganHs) QyHKIT Ha IPOMIXKKY;

- eKCTpeMyMH (PyHKIIIT;
- 03HAYEHHS HaWOUIBIIOro 1 HAHMEHIIIOro 3HAaYeHb (YHKIII.

- 3HAXOJUTH NMPOMIXKH MOHOTOHHOCTI (pyHKIIIi;

- 3HaXOJUTH EKCTPEMyMH (QYHKINI 3a JOMOMOTOI0
MMOX1AHOI, HaWOiNbIle Ta HaWMEHIINE 3HAYEHHS
yHKuii;

- AociiKyBaTH (PyHKIIT 32 JOMOMOTO0 TMOXiAHOI Ta
OyayBatu ix rpadiku;

- po3B'sI3yBaTH MPHUKJIAAHI 3a7adi Ha 3HAXOIKCHHS
HaWOUTBITNX 1 HAMMEHIIINX 3HAYCHb.

[TepBicHa Ta BU3HAYCHUI

- O3HAUYeHHs TMepBicHOI (yHKII{, BU3HAYEHOTO IHTErpaia,

- 3HaXOJIUTH NEPBICHY, BUKOPHUCTOBYIOUM 11
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IHTerpal.

3acTocyBaHHS BU3HAYEHOTO
IHTerpasia 10 0OYHUCICHHS TUIOI]
KPUBOJIHIMHUX Tparnemiit

KPUBOJIIHIMHOI Tpamerii;

- TabIuIIs IepBiCHUX (DYHKIIIH;
- IpaBWJIa 3HAXOJPKEHHS TIEPBICHUX;

dopmyna Hetorona — JleliOHina.

OCHOBHI BJIIaCTHBOCTI;

- 3acrocoByBatu ¢opmyny Herorona-JleiiOHina s
00YHMCIICHHSI BU3HAYCHOTO iHTErpaa;

- 00YKCITIOBAaTH IUIONLY KPHUBOJIHIMHOT Tpamenii 3a
JOIIOMOT'OI0 1HTETpaia;

- PO3B'SI3yBaTH HAWMPOCTINI NPUKIATHI 3a1adi, IO
3BOJIATHCS JI0 3HAXOJPKEHHS iHTErpaa.

Po3aia 4. EJIEMEH

T 1 KOMBIHATOPHUKH, TIOYATKH TEOPII HMOBIPHOCTEM TA EJJEMEHTU CTATUCTHKH

[TepecTanoBku (0€3 MOBTOPEHB ).

03HAYEHHS [IepeCcTaHOBKHU (0€3 OBTOPEHB);

- pO3B'SI3yBaTH HAMMPOCTIII KOMOIHATOPHI 3a1adi;

Komb6inatopHi mpaBuiia cymMu Ta | - KOMOIHATOPHI MpaBuja CyMH Ta JOOYTKY; - o0uHnCIIOBAaTH B HaUIMPOCTIIINX BHUITaJIKaX
TOOYTKY. VIMOBIpHiCTb | - KIacHuHE O3HAYEHHsS MMOBIPDHOCTI TOJii, HaMmpocTimi | HMOBIPHOCTI BHIIAIKOBHX TIOii;
BHIMAIKOBOi Tmoaii. Bmubipkosi BUIAJKU MiApaXxyHKy HMOBIpHOCTEH MOIN; - 00YHCIIIOBaTU Ta aHali3yBaTu BHOIpKOBI
XapaKTEPUCTUKH - O3HAYCHHS BUOIPKOBUX XapaKTEPUCTUK PSNiB JaHWX (pO3Max | XapaKTEpUCTHKH psIiB JaHUX (po3Max BHUOIpKH,
BHOIpKH, MOJIa, MeJliaHa, CePeAHE 3HAUCHHS ); MOJ1a, MeJliaHa, CePETHE 3HAUCHHS ).
- rpa¢diyHa, TabIM4yHa, TEKCTOBa Ta I1HIII (OPMHU TMOJAHHS
CTaTUCTHYHOI iH(opMaIlii.
I'EOMETPIS
Pozpinl. IIVTAHIMETPISL
HaiinpocTimmi T€OMETPUYHI | - TIOHATTS TOYKH 1 IPSMOT1, MPOMEHS, BIJIpi3Ka, JIAMAHO1, KyTa; - 3aCTOCOBYBaTHM O3HAYECHHS, O3HAKW Ta BIIACTHUBOCTI
¢Girypu Ha TMJIOMMHI Ta iX | - aKCIOMH IUIAaHIMETiT; HalnpocTimux TFEOMETPUYHUX diryp bi (4]
BJIACTUBOCTI - CYMDXHI Ta BEpTUKaJIbHI KYTH, OICEKTpHCa KyTa; pO3B'I3yBaHHS IUIAHIMETPUYHUX 3a7ad Ta 3ajJay
- BJIACTUBOCTI CYMDKHHUX Ta BEPTHKAIBHUX KYTIB; IPAaKTUYHOT'O 3MICTY.
- BJIACTUBICTH OICEKTPHUCH KYTa;
- TapaJieNbHi Ta NePIeHUKYISIpHI IpsaMi;
- IePUCHIUKYISAp 1 TIOXWIA, CEepeAWHHUN TepHeHIUKYISp,
BiJICTaHb BiJl TOUKH JIO MPSMOT;
- O03HAK{ MapajebHOCTI NPSIMUX;
- TeopeMa PDaneca, yzaraabHeHa Teopema dDaneca.
Koo ta xpyr - KOJIO, KpYT Ta iX €JIeMEHTH; - 3aCTOCOBYBaTM Ha0yTi 3HaHHSA 0 pPO3B'SI3yBaHHS

- LIEHTpaJIbH1, BOUCAaH1 KyTH Ta IX BIACTUBOCTI;
- BJIACTUBOCTI JABOX XOPJ, 1110 MEPETUHAIOTHCS;
- IOTWYHA [0 KOoJja Ta Ii BJIaCTUBOCTI.

MJIAaHIMETPUYHMX 33/1a4 Ta 33724 MPAKTHIHOTO 3MICTY.
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TpuxkyTHUKH - BUJU TPUKYTHHKIB Ta IX OCHOBHI BIAaCTHBOCTI; - knacudikyBaTd TPUKYTHUKA 3a CTOpPOHAMHU Ta
- O3HAKH PIBHOCTI TPUKYTHUKIB; KyTaMu;
- MeziaHa, OiceKTpuca, BUCOTAa TPUKYTHUKA Ta X BIACTHBOCTI; - PO3B'SI3yBaTH TPUKYTHHUKHU;
- Teopema Mpo CyMy KyTiB TPHKYTHHUKA, - 3aCTOCOBYBaTH O3HAUEHHS Ta BIIACTHUBOCTI PI3HUX
- HEpIBHICTh TPUKYTHHUKA,; BU/IIB TPUKYTHUKIB hi (o) PO3B'sI3yBaHHS
- CepeHs JIiHisl TPUKYTHHKA Ta ii BIACTHBOCTI; IUIAHIMETPUYHUX 3a/ad  Ta 3a7ad [PAKTUIHOTO
- KOJIO, OIMCaHE HABKOJIO TPUKYTHHKA, 1 KOJO, BIIMCAaHE B | 3MICTY;
TPUKYTHHK; - 3HAXOJUTH paJiycH KOJa, ONHCAHOTO HAaBKOJIO
- teopema Ilidaropa, mnpomopiiiiiHi Bigpi3KU MPSMOKYTHOTO | TPHUKYTHHUKA, 1 KOJIA, BIUCAHOTO B TPUKYTHUK.
TPUKYTHUKA,
- CHIBBIIHOIIEGHHS MIDK CTOPOHAaMH 1 KyTamMH MPSIMOKYTHOTO
TPUKYTHUKA,
- TEopeMa CUHYCIB;
- TeopeMa KOCHHYCIB.
YOoTUpUKYTHUK - YOTUPUKYTHHK Ta HOTO eIeMEHTH; 3aCTOCOBYBAaTH O3HAUEHHS, O3HAKM Ta BJIACTUBOCTI
- IapaJiesiorpam Ta Horo BIaCTHBOCTI; PI3HUX BHJAIB UYOTHPUKYTHHUKIB JO PO3B'SI3yBaHHS
- O3HaKH Mapalenorpama; TUTAaHIMETPUYHHUX 337a4 Ta 3a/1a4 MPAaKTUYHOTO 3MICTY.
- IPIMOKYTHHUK, poMO, KBaJjpat, Tpamnelis Ta iX BIacTUBOCTI;
- cepe/Hs JiHis Tparelii Ta i1 BIacTUBICTb;
- BIFICaHI B KOJIO Ta ONMCaHI HAaBKOJIO KOJIA YOTUPHUKYTHUKH.
MHOTOKYTHHKHT - MHOTOKYTHHK Ta HOTO €JIEMEHTH, ONyKJINI MHOTOKYTHHK; 3aCTOCOBYBATH O3HAYCHHS Ta BJIACTUBOCTI

NIEpUMETP MHOTOKYTHHKA;
CyMa KYTIB OIYKJIOTO MHOT'OKYTHHUKA;

MPaBUILHUNA MHOTOKYTHHK Ta HOTO BIIACTHBOCTI;

BITHCaHi B KOJIO Ta ONMCAaHI HABKOJIO KOJIAa MHOTOKYTHHKH.

MHOTOKYTHHMKIB [0 PO3B'I3yBaHHs IUIaHIMETPUYHUX
3aJ1a4 Ta 3aJa4 MPaKTUYHOI'O 3MICTY.

l'eomerpuuHi BenMUMHM Ta iX
BHUMIPIOBAHHS

JIOBXKMHA BIJpi3Ka, KOJIa Ta HOro IyTH;

BEITMYMHA KyTa, BAMIPIOBaHHS KYTiB; Iapajieiorpama
NEPUMETP MHOTOKYTHHKA;

dopmynu It OOYHMCIIEHHS IUIONII TPUKYTHHKA, , pomoa,
KBajJpaTa, Tpameuii, NpaBWIBHOTO MHOTOKYTHHKA, Kpyra,
KpYTOBOT'O CEKTOPA.

- 3HAXO/IUTHU JOBKUHU BiJPi3KiB, TPaLyCHI Ta pajiaHHI
MIpH KYTiB, IUIOLI T€OMETPUYHUX (ITyD;

- 00YHMCITIOBAaTH JIOBXXKHMHY KoOJla Ta MOTo JAYyr, IUIOILY
Kpyra, KpyroBOro ceKropa;

- BUKOPUCTOBYBaTH (OPMYJIM IUION[ TE€OMETPUUHHUX
¢biryp 1o po3B's3yBaHHS IUIAaHIMETPUYHMX 3a7ad Ta
3aJa4 NPAaKTUYHOTO 3MICTY.
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KoopauHatu Ta BEKTOpH Ha
[UIOLIMHIL

OpSMOKYTHA CHCTeMa KOOPAMHAT Ha IUIOIIMHI, KOOPIHMHATH
TOYKH;

dbopmyna I OOYMCIICHHS BIACTaHI MK JBOMAa TOYKaMH Ta
dopmyna st OOUMCIIEHHS! KOOPIUHAT CEPEANHU BiIPi3Ka;
PIBHSHHS IPSIMO] Ta KOJIa;

HOHATTS. BEKTOpa, JOBXXHWHA BEKTOpa, KOJiHEapHi BEKTOPH,
piBHI BEKTOPH, KOOPAWHATH BEKTOPA;

JOJJaBaHHSA, BiJHIMAHHA BEKTOPiB, MHOXXEHHS BEKTOpa Ha
4HCIIO;

PO3KIIa BEKTOPA 332 ABOMA HEKOJIHEAPHUMHU BEKTOPAMU;
CKaJISIpHUIA TOOYTOK BEKTOPIB Ta OTO BIACTUBOCTI;

dbopMyna IS 3HAXOJDKEHHS KyTa MK BEKTOpaMH, IO 3aJaHi
KOOpJMHATAMHU;

YMOBHU KOJIIHEAPHOCTI Ta MEPHEHAUKYISPHOCTI BEKTOPIB, IO
3aJaHi KOOpAMHATAMH.

- 3HaXOJIUTH KOOpAWHATH CEepeluHM BiApi3ka Ta
BIZICTaHb MK JBOMa TOYKAMU;

- CKJIaZIaT! PIBHSIHHS MPSMOI Ta PIBHSIHHS KOJa;

- BUKOHYBATH [lii 3 BEKTOpaMH;

- 3HAXOJIUTH CKAJISIPHUH JOOYTOK BEKTOPIB;

- 34CTOCOBYBAaTH  KOOPJAMHATH 1  BEKTOpU IO
pO3B'I3yBaHHS IUIAaHIMETPUYHUX 3a/a4 Ta 3a/1ad
NPaKTUIHOTO 3MICTYy.

['eomeTpuuHi nepeTBOpEHH

OCHOBHI BHJM Ta 3MICT TE€OMETPUUYHUX TIEPETBOPEHb Ha
IUIOIIMHI (pyX, CUMETpis BIIHOCHO TOYKH 1 BIAHOCHO HPSMOI,
MIOBOPOT, napaiebHe MIepEeHECEHHH, TIEPETBOPEHHS
MOoAIOHOCTI, TOMOTETIs);

03HAKU MO11I0HOCTI TPUKYTHUKIB;

BiJTHOIIIEHHS TUIOINI MOAIOHUX (Diryp.

BUKOPUCTOBYBaTH  BJIACTUBOCTI OCHOBHUX  BHUJIB
rE€OMETPUYHUX MEPeTBOPEHb, O3HAKU MOIIOHOCTI
TPUKYTHUKIB /10 PpO3B'A3yBaHHsS IJIAHIMETPUUHUX
3ajla4 Ta 3aJa4 NPaKTUYHOTO 3MICTY.

Po3nin 2. CTEPEOMETPIA

[Ipsimi Ta noMUHU Y IPOCTOP1

aKCIOMH 1 TEOPEMHU CTEPEOMETPII;

B3a€MHE PO3MIIIIEHHS MPSIMUX Y MPOCTOPI, MPSMOT Ta MIOMUHI
y POCTOP1, IUIOUINH Y POCTODI;

O3HAKU MapaebHOCTI MPSAMUX, MPSAMOIT 1 IJIOUTMHH, TIONIUH;
napajeibHe MPOCKTYBAHHS;
O3HAKU MEPHEHAUKYISIPHOCTI
IIJIOIIHH;

MPOEKIIisl MOXUJIIO1 Ha TUIOIIMHY, OPTOTOHAIBHA MPOEKIIis;
npsiMa Ta 00EpHEHA TEOPEMU TIPO TPH TEPIICHINKYIISPH;
BIJICTaHb BiJl TOYKHU /O TUIOMIMHU, BiJl TOYKU JO NPSIMOI, BiJ

npsiMoi 1 TUIOIIMHH, JIBOX

- 3aCTOCOBYBATU O3HAUEHHsI, O3HAaKU Ta BIACTUBOCTI
napajgeabHUX 1 NEPHeHIUKYIAPHUX MNPSAMHX 1
IUIOUIMH /10 PO3B'SI3yBaHHS CTEPEOMETPUUYHMX 3a/1ad
Ta 3a/1a4 IPAKTUYHOTO 3MICTY;

- 3HAXOJUTH 3a3HAY€Hl BIJICTaHI Ta BEJIMYMHU KYTIB y
MIPOCTOPI.




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI
TiJILHOCTI

npsAMoi 10 TapaliebHOl i TUIONIMHHU, MDK MapajeibHUMHU
OpSMAMH,  MDK ~ HapalielbHUMH  IUIOIIMHAMH, MK
MHUMOO1KHUMH TIPSIMUMH,

03HaKa MUMOODKHOCTI IPSAMUX;

KYT MK IPSIMUMH, IPSIMOIO Ta TUIONIMHOIO, TUIOIMIMHAMHU.

MHOTOTrpaHHHKH, Tija 1

NOBEPXHI 00epTaHHA

JIBOTPAaHHHM KYT, TIHIHHAN KYT JBOTPAHHOTO KYTa;
MHOTOTPAaHHHKH  Ta  iX  €JIEeMEHTH, OCHOBHI  BHIH
MHOTOTPAaHHHKIB: MpHU3Ma, Mapajeeninen, mipaMiga, 3pizaHa
nipamina;

TiJa 1 MOBEpXHI 00EpPTaHHS Ta X €JIEeMEHTH, OCHOBHI BUAM TiT 1
MOBEPXOHb 00EpTaHHS: IIMIIHIP, KOHYC, 3pi13aHUi KOHYC, KYJI,
chepa;

nepepi3v MHOTOTPAHHUKIB Ta TiJ1 00epTaHHS ILIOIIHHOI;
KOMOiHAIli TeOMETPUYHHX TiT,

dopmynu Uit  OOYMCIIEHHS IUIOII TOBEPXOHB,
MHOTOTPaHHMKIB 1 TUI 00€pTaHHS

00’eMiB

- pO3B'sI3yBaTH

3amayi Ha  OO4YMCIIEHHS
IIOBEPXOHb Ta 00’ €MiB r€OMETPUYHHUX Til,
BCTAaHOBIIIOBAaTH 32 PO3TOPTKOID IOBEPXHI BHUJ
F€OMETPUYHOTO TiJa,

3aCTOCOBYBAaTH O3HAYCHHSI T4 BIACTUBOCTI OCHOBHUX
BU/IIB MHOTOTPAaHHHUKIB, TUJI 1 IOBEPXOHb OOEpTaHHS
710 PO3B'S3YBaHHs CTEPEOMETPUYHMX 337134 Ta 3a/1a4
MPAKTUYHOTO 3MICTY.

ILIOL

Koopaunatu Ta
npocTopi

BEKTOpH Y

NpSMOKYTHA CHCTEMa KOOpIWHAT Y TPOCTOpi, KOOPAWHATH
TOYKH;

dbopmyna 1y OOYHMCIIEHHS BIACTaHI MK JBOMAa TOYKaMH Ta
(dopmyna a1 0OUUCIIEHHS! KOOPAUHAT CEPEANHU BiIPI3Ka;
NOHSTTA BEKTOpa, JOBXKHMHA BEKTOpAa, KOJIHEApHI BEKTOpPH,
piBHI BEKTOPH, KOOPJIMHATH BEKTOPA;

JI0JIaBaHHsS, BIJHIMAHHA BEKTOpIB, MHOXEHHsS BEKTOpa Ha
YHCIIO;

CKaJISIpHUI TOOYTOK BEKTOPIB Ta HOTO BIACTUBOCTI;

dopmyna JUIs 3HAXOKEHHSI KyTa MK BEKTOpaMH, IO 3a/aHi
KOOpJIWHATAMU;

YMOBHU KOJIIHEAPHOCTI Ta MEPHEHAUKYISIPHOCTI BEKTOPIB, IO
3aJ1aHl KOOpAWHATAMH.

3HaXOJUTU KOOPJAWHATH CEpPEeAMHMU BIJpi3Ka Ta
BiZCTaHL MK JBOMAa TOYKAMHU;

BUKOHYBATH [lii 3 BEKTOPaMH;

3HAXOJUTHU CKAIAPHUNA JOOYTOK BEKTOPIB;
3aCTOCOBYBAaTH  KOOPJAMHATH 1  BEKTOpU [0
pO3B'I3yBaHHS CTEPEOMETPUYHMX 3aJad Ta 3ajaad
MIPaKTUYHOT'O 3MICTY.




KPUTEPII OIIIHIOBAHHSA

TEOPETUYHI 3HAHHA, IO CTOCYIOTHCSA MAaTEMaTUYHUX TMOHSTh, TBEPJIKECHb,
TEOpEeM, BIIACTUBOCTEH, O3HAK, METO/IIB Ta 1/Ie MaTEeMaTUKHU;

3HAHHS, [0 CTOCYIOTBCS CMOCOOIB JISUIBHOCTI, SIKI MOKHA IMOJATH y BUIJISII
CHUCTEMH JIiH (MpaBuia, aiIrOPUTMH );

3MATHICTh Oe3MOoCepeTHhO 3MIMCHIOBATH YK€ BIIOMI CIOCOOM AisTBHOCTI
BIJIMOBITHO JI0 3aCBOEHUX TMPABWI, AJITOPUTMIB (HAMPUKIIAT, BUKOHYBATH
MIEBHE TOTOXKHE TIEPETBOPEHHS BUPA3y, PO3B'sI3yBaTH PIBHSHHS ITEBHOTO BHIY,
BUKOHYBaTH TE€OMETPUYHI  MOOYJOBM, JOCHIIKyBaTh  (YHKIIO Ha
MOHOTOHHICTb, PO3B'SI3yBaTH TEKCTOBI 3a/1a4l PO3IJIIHYTHX THUIIIB TOIIO);
3MATHICTh 3aCTOCOBYBAaTH HAOyTi 3HAHHSA 1 BMIHHS [ PpO3B'I3aHHS
HaBYAJIBHUX 1 MPaKTUYHUX 3aJay, KOJU HUISAX, CHOCIO TaKoro po3B'si3aHHS
NOTPIOHO MOIEPEAHHO BU3HAYUTH (3HAUTH) CAaMOMY.

3okpema, npu OL[iHIOBaHHI BPAXOBYIOTbHCH:

xapakxmepucmuku  8i0nogioi  abimypichma:  TPaBUIBHICTb,  IOBHOTA,
JIOT14HICTh, OOTPYHTOBAHICTh, IIUTICHICTD;

AKICMb  3HAHL: OCMUCIEHICTh, TJMOWHA, Y3arajlbHEHICTb, CHCTEMHICTD,
THYYKICTb, JIIEBICTh, MIIHICTB;

CTyHiHb C(OPMOBAHOCTI 3arajbHO-HABUYAIBHUX 1 MPEIMETHUX YMiHb 1
HaBUYOK;

pi6eHb  ONOOIHHA ~ pO3YMOBUMU  Onepayismu.  YMIHHS  aHaji3yBaTH,
CUHTE3yBaTH, MOPIBHIOBATH, a0CTparyBaTH, Kjlacu(]ikyBaTH, y3arajabHIOBaTH,
pOOUTH BUCHOBKH TOILIO;

JOCB1, TBOPUOT JISIILHOCTI (BMIHHS BUSIBJIATA MPOOJIEMU Ta PO3B’SI3yBaTH iX,
(GOpMyIIOBATH TIMIOTE3N);

CaMOCTINHICTB CYyJI’KEHb.
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