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IHHOACHIOBAJIBHA 3AITMCKA

Metoro BcTymHOro  BUIpoOyBaHHS y (OpMi CIIBOECIIU € BUSBICHHS PIBHSA
c(hOpMOBAHOCTI KJIIOUOBUX KOMIIETEHTHOCTEW MAaTeMAaTUKHU SIK HEBIJI'€MHOI CKJIaJI0BOT
3arajibHOl KyJbTYpH JIFOJMHHU, HEOOX1THOT YMOBH i1 IIOBHOILIIHHOTO KUTTS B Cy4aCHOMY
CyCHIIbCTBI HA OCHOBI O3HAWOMIICHHS 3 I1JeIMH 1 METOJAaMH MAaTEMaTHKH SK
yHIBEpCaIbHOI MOBHM HAayKH 1 TEXHIKHA, €(EKTUBHOTO 3ac00y MOJICIIOBAHHS 1
JOCTII>KEHHS TIPOIECIB 1 SIBUII] HABKOJUIIIHBOTO CBITY.

[IpoBenaeHHss BCcTymHOTO — BUNpoOOyBaHHS y ¢opmi cmiBbeciim — cmoci0
MIEPEBIPUTH OBOJIOJIHHS MAaTEMaTHIHOIO MOBOIO, PO3yMIHHS MaTeMaTUYHOI CUMBOJTIKH,
MaTeMaTuyHuX (OpMyJ; 3JAaTHOCTI JIOTIYHO OOIPYHTOBYBATH Ta  JIOBOJAUTH
MaTeMaTU4yHl TBEPKEHHSA, 3aCTOCOBYBaTHM MaTeMaTH4HI METOAM Y  MpOIleCl
pO3B’A3yBaHHS HABYAIBHUX 1 NPAKTUYHUX 3a/1ady, BUKOPUCTOBYBATH MAaTE€MaTH4HI
3HAHHS 1 BMIHHS 1111 YaC BUBYEHHsI IHIIMX HABUYAJbHUX MPEJMETIB, iX BIAMOBIIHICTH
BUMOTaM IPOrpaMH,

[Iporpamy cmiBOeciu po3po0ieHO Ha OCHOBI HA OCHOBI IIPOTrpaMu 3 MaTEMAaTHKHU

JUIS 3arajibHOOCBITHIX HABUAJIBHUX 3aKJIa1B
2. ITPOI'PAMA TA BMICT JUCHULIIJIIH

HauanpHi qucuMIUIiHU. 3MICT

1. | YACJA I AIi 3 HUMU. PIBHSIHHSA TA HEPIBHOCTI
Hatypanphi uncna. Yucno Hyb

O3Haku NOMIILHOCTI HATYPAIbHIX YUCEN

ApudmernuHi aii 3 HATYpaJIbHUMH YMCIaMU Ta iX BIacTuBocTl. KBaapar 1 ky0
HATypaJIbHOTO YHCIIA.

Biacotku.

Yucnosi HepiBHOCTI. OCHOBHI BJACTUBOCTI YHCIOBUX HEPIBHOCTEH.
HepiBHoCTi 31 3MiHHUMU. JIiH1ITHI HEPIBHOCTI 3 OJIHIE€IO 3MIHHOIO.
Cuctema qBOX JIIHIHHUX PIBHSHB 3 IBOMA 3MIHHUMU.

YucioBl MPOMIXKKH.

PiBHOCHIIEHI HEPIBHOCTI.

Cucremu NiHIHHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO

2 | TPOBOBI YMCJIA 1 JI1i 3 HUMHU

3BuyaiiHi npobu. [IpaBuibpHI Ta HEMPaBWIBbHI 1poOu. 3BUYAIHI 1poOHU 1 TiJICHHS
HaTypalbHUX Yncel. Mimrani yncna.

[TopiBHSHHS 3BUYaTHUX IPOO0IB 3 OJJHAKOBUMH 3HAMEHHUKAMHU.

JlonaBaHHsI 1 BiTHIMaHHS 3BUYaHUX JPOOIB 3 OJHAKOBUMHU 3HAMEHHUKAMH.
HecsTkoBuii 1pi6. 3anuc AecaTKOBUX ApoOiB. [lopiBHIHHS AECITKOBUX APOOIB.
OKpyTieHHs JeCATKOBUX APOOiB.

ApudmernyHi aii 3 I€CITKOBUMHU JpoOaMH

3 | MMOAIVIBHICTDb HATYPAJIBHUX YU CEJI
JliTpHUKH Ta KpaTHI HATYPaJTbHOTO YHCIIA.




O3nakm noauIbHOCTI HA 2, 3, 5, 9, 10.
[TpocTi Ta cki1ajieHi ynca.

Po3kiraiaHHs yuces Ha MPOCTi MHOYKHUKH.
Hai0unpmmii cnuItbHUHA T1TBHUK.
HaiimenIe criapHe KpaTHe

3BUYAWHI JPOBA

OcHoBHa BiacTUBICTh Apo0y. CrkopoueHHs ApoOy. HaliMeHmuii criiibHUN
3HaMEHHUK JpOOiB.

3BeIeHHsI IpoOiB 10 CHiILHOTO 3HaMeHHHKA. [IopiBHSIHHSA 1po0iB.
ApudmernyHi aii 31 3BUYaHUMH IpoOaMHu.

3Haxo/pKeHHs 1po0y BiJl YKCIIa 1 YUCIIa 3a Horo IpodoMm.

[lepeTBOpeHHs 3BUYAHUX JIPOOIB Y JECATKOBI.

HeckiHueHHI nepioInyHI IeCSITKOBI IpoOH. JlecsITKOB1 HAOIMKEHHS
3BHYANHOTO JIpo0y

PAIIIOHAJIBHI UUCJIA TA J1i 3 HUMHU

JlomaTHi Ta Big’€MHI 9HCIIa.

KoopannaTtHa npsima.

[IpoTunexHi ynciaa. Moaynb ducia.

[{im gymucna. PamionanpHi ymcia.

[TopiBHSIHHA paliOHAIBHUX YUCE.

ApudmernuHi aii 3 parioHAIBHUMH YHCTIaMHU.

BiactuBOCTI 01aBaHHS 1 MHOKCHHS palllOHAIbHUX YUCE]T.

Pozkpurts myxok. [Toai6H1 1oaHKK Ta iX 3BEICHHS.

PiBHsiHHs. OCHOBHI BIACTUBOCTI PIBHSHb.

[lepnenauKyIsIpHI 1 TTapayieNbHI MpsMi, iX Mo0y10Ba 3a IOMOMOTOF0 JIHINKH 1
KOCHHIIS.

Koopaunarna minomniuna. [lpukinanu rpadikiB 3a1€KHOCTEN MIXK BEJIMUMHAMU

IIJII BUPA3HU

Bupasu 31 3miHHUMU. {111 panioHanbH1 BUpas3u.

ToToxHICTh. TOTOXHI IEPETBOPEHHS BUPA3Yy.

CreriHb 3 HaTypaJIbHUM TTOKA3HUKOM. BJIaCTUBOCTI CTETICHS 3 HATypaTbHUM
ITOKa3HUKOM.

Onnounen. IligHeceHHsT OJTHOWIEHIB 40 cTeneHsl. MHOKEHHS OJTHOYIECHIB.
Muorouied. [Tomi0H1 WieHH MHOTOYJIEHA Ta 1X 3BEIECHHS.

Creminb MHOTOYJICHA.

JlonaBaHHs, BIIHIMAHHS 1 MHOKCHHS MHOT'OYJICHIB.

dopMynu KBaapata IBOWICHA, PI3HUII KBAJPATiB, CYMH 1 Pi3HHMII KyOiB.
Po3kiamanHsg MHOTOYJIEHIB HA MHOKHUKH

PAIIIOHAJIBHI BUPA3U

Crenisb 13 QUIMM MOKa3HHUKOM Ta MOTO BJIACTUBOCTI.
CraHIapTHUH BUTIISA] YHCIIA.

PamionanpH1 BUpasmu.

PamionansHi Apo6u. OCHOBHA BJIACTUBICTh PaIllOHAILHOTO JIPO0Y.
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ApudmernyHi aii 3 parfioHaTBHUMHU JIpodaMu.
ParionanbH1 piBHSIHHS.
PiBHOCHIIBHI PIBHSHHSI.

KBAJIPATHI KOPEHI. JIACHI YACJIA. KBAJIPATHI PIBHSTHHS
ApudmMeTnuHni KBaApaTHUN KOPiHb. BIacTUBOCTI apupMETHIHOTO
KBaIPAaTHOTO KOPEHSI.

PamionanpHi uncna.

IpparionansHi uncia. JliiicHi yucna.

KBanpaTHi piBHSIHHS.

dopmyra KOpeHiB KBaIpaTHOTO PiBHIHHSL.

Teopema Biera.

Po3knaganHs KBaApaTHOTO TPUUJICHA HA JTIHIHHI MHOKHHKH.
Po3B’s13yBaHHs PIBHSAHD, K1 3BOJISITHCS /10 KBAJIPATHHX.

EJJEMEHTAPHI TEOMETPUYHI ®IT'YPHU TA iX BJACTUBOCTI
['eomeTpuuHi ¢irypu.

Touxka, mpsiMa, Bipi30K, MPOMiHb, KyT. IX BIaCTHBOCTI.

BumiproBanHs Bipi3KiB 1 KyTiB. bicekTpuca kyTa.

Bixcrans Mk JBOMa TOUYKaMU
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TPUKYTHUKU

TpuxkyTHHK 1 Hioro enemeHT. Bucora, 6icekTpuca 1 MejliaHa TPUKYTHHKA.
PiBHicTh TeoMeTpuuHUX (Piryp. O3HaAKU PIBHOCTI TPUKYTHHKIB.

Bunu TpuKyTHUKIB 32 CTOPOHAMU Ta KyTaMHu.

PiBHOOEIpEHMIT TPUKYTHHUK, HOTO BIIACTUBOCTI T O3HAKH.

HepiBHiCTh TPUKYTHHUKA.

CyMa KyTiB TPUKYTHHUKA.

30BHIIIHIN KyT TPUKYTHUKA Ta HOTO BIACTUBOCTI.

BiacTUBOCTI IPSIMOKYTHUX TPUKYTHHUKIB

11

PO3B’SA3YBAHHSI ITPAAMOKYTHHUX TPUKYTHHUKIB

CuHyc, KOCHHYC, TAHT€HC TOCTPOTO KyTa MPSIMOKYTHOTO TPUKYTHHKA.
Teopema Ilidaropa.

[lepnenauKyIsIp 1 MOXMJIIA, IX BIACTUBOCTI.

CriBBITHOIICHHS] M)XK CTOPOHAMH 1 KyTaMH MPSMOKYTHOTO TPUKYTHHKA.
3HaueHHs CUHYCa, KOCUHYCa, TAHT'€HCa JACSIKUX KYTIB.

P03B’s13yBaHHS IPSIMOKYTHUX TPUKYTHHUKIB
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MHOTI'OKYTHHUKM. IJIOIII MHOT'OKYTHUKIB

MHOrOKyTHUK Ta MOTO €JIEMEHTH.

MHOrOKyTHUK, BOMCaHUI Y KOJIO0, 1 MHOTOKYTHHUK, OITMCAHUNA HABKOJIO KOJIA.
[ToHATTS MO MHOTOKYTHHKA.

[Iouii mpsiIMOKYTHHKA, TapajiesiorpaMa, poM0a, TPUKYTHHKA, Tpamnenii
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YOTUPUKYTHUKHU

YoTupukyTHUK, Horo enemeHTH. CyMa KyTiB YOTHpUKyTHUKA. [lapanenorpawm,
HOTO BJIACTUBOCTI i O3HAKH.

[TpssMmokyTHUK, poMO, KBajipaT Ta iX BIacTuBOCTI. Tparmertis.
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Brucani Ta neHTpasibHi KyTH. BrircaHi Ta onucaHi YOTUPUKYTHUKH.
Teopema ®aneca. Cepentsi JiHis TPUKYTHUKA, ii BIIACTUBOCTI.
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®YHKIII

DyHKITIOHATbHA 3AJICKHICTh MK BEIMYNHAMU SIK MAaTeMaTHYHA MO
peaNbHUX MPOIIECIB.

®Oynkiis. O0macTh BU3HAYEHHS Ta 001aCTh 3Ha4eHb (yHKIIii. Criocoou
3aganHs QyHkii. ['padix GpyHKIi.

JliniitHa dyHKIis 11 rpadik Ta BIACTUBOCTI

OyHKIIA Yy = S, il rpadik 1 BJIaCTUBOCTI

®ynxiig y = Vx, i rpadik i BracTuBOCTI
®yukuig y = X2, ii rpadik i BIaCTUBOCTI.
[TepeTBOpenHs rpadikiB GYHKIIIH.
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OCHOBU KOMBIHATOPUKH, TEOPII UMOBIPHOCTEM TA
CTATUCTHUKH

YacroTa Ta TIMOBIPHICThH BUITAIKOBO1 TTOII.

[ToyaTkOB1 BIIOMOCTI ITPO CTATUCTHUKY.

OcHOBHI npaBuIa KOMOIHATOPUKH.

Cnoco0u nmofaHHs JaHUX Ta iX 00poOKHU
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INPABUJIBHI MHOT'OKYTHHUKMU. TOBKUHA KOJIA. IIJVIOLIA
KPYT'A

[IpaBUIBbHUI MHOTOKYTHUK, HOTO BUJU Ta BIACTHBOCTI.

[IpaBunbHUN MHOTOKYTHUK, BIINCAHUW Y KOJIO T ONKMCAHUKM HABKOJIO KOJIA.
JloBxuHa kosa. JloB)kuHA AyTH KoJia.

[1yoma Kpyra ta Moro 4acThH
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BEKTOPH HA IIVIOIIINHI

BekTop. Monynb 1 HanpsiM BEKTOpaA.

Koopnunatu BekTopa. JlogaBaHH 1 BiIHIMaHHSI BEKTOPIB

PiBHICTH BEKTOPIB.

MHoxeHHs BekTopa Ha uncio. KomineapHi Bektopu. CKasipHUi 100y TOK
BEKTOPIB

4. KPUTEPIi OIHIOBAHHSA

BunpoOyBanHs BkiIo4ae B ce0e 5 TECTOBUX 3aBJaHb OJHAKOBOTO PIBHS CKIQJHOCTI, SIKi

OXOIUTIOIOTH Pi3HI TeMH. BCTYIMHUKY Halae€ThCs Yac Ha BUKOHAHHS TeCTiB (10 20-25 XBUJIMH 3 JABOX
MPEeIMETIB/TUCIIUILTIH), TICIS YOr0 TOYMHAEThes cmiBOecima. BUKOHaHHS KOXKHOTO 3aBJIaHHS
omigroeTses B 10 Oais.

bamn

Kpurepii orniHoBaHHS HaBYaJIbHUX JOCATHEHb BCTYITHUKIB

1

BCTYHHI/IK HCIIPAaBUJILHO Bi,Z[HOBiB Ha HIUTaHHA, HEC MOXKC CaMOCTIHHO Ta 3a JAOIIOMOI'OI0 BHUIIPABUTHU
nommwiky. [Ipu cmiBOecizi 1eMOHCTpye MEBHI 3HAHHA 3 TEMH. A€ BU3HAYEHHS OKPEMHUX ITOHATH,
HETOBHY XapaKTEPUCTHKY 3arajJbHUX O03HAK 00'€KTIB TOMIO.
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BCTYHHI/IK HEIIPaBUIIBHO BiILHOBiB Ha IMUATaHHA, MOXE 3a JOIIOMOI'OI0 BHUKJIaJla4ya BUIIPABUTH ITOMHJIKY,
aye He Hazae nosicHeHb. [Ipu cmiBOeciai 1eMOHCTPYE MEeBHI 3HAHHSA 3 TEMU. A€ BUSHAYEHHS OKPEMUX
TIOHATH, HETIOBHY XapaKTEPUCTHKY 3araJiLHUX 03HAK 00'€KTiB TOLIO.

BeTynmHUK HEeNpaBHIIBHO BIJMOBIB HA MHTAHHS, MOXE CAMOCTIHHO BUIIPAaBUTH MOMWIKY, aje HE Hajae
nosicHeHb. [Ipu cmiBOeciai AeMOHCTpY€e TEBHI 3HaHHS 3 TEMH. JA€ BU3HAYEHHS OKPEMHUX IOHATH,
HETIOBHY XapaKTEPUCTHUKY 3araJlbHUX 03HAK 00'€EKTIB TOMIO.

BCTyHHI/IK HCIIPaBUJILHO Bi)IHOBiB Ha NUTAaHHA, MOXKC 3a JOIMMOMOI'OI0 BUKJIaJlada BUIIPABUTH IOMUJIKY Ta
Hajath nosicienHs. [Ipu criBOeciii XxapakTepusye 3arajibHi O3HAKH, JAa€ BU3HAYCHHS OKPEMHX
HOHSITh, JIOIYCKAIOYM HECYTTEBI TOMMUJIKH.

BCTyHHI/IK HCIIPpaBUJILHO BiIlHOBiB Ha TIMTaHHA, MOXKC CaMOCTIMHO BUIIPABUTU TIOMWJIKY Ta HaAaTH
nosiciennst. [Ipu CcImiBOECiIi XapaKTepu3ye 3arajibHi 03HAKH, Ja€ BU3HAYEHHS OKPEMHUX IOHSTH,
JIOMTYCKAIOUU HECYTTEBI IIOMIJIKH.

BeTynmHuK mpaBUIBHO BiAMOBIB HA MHUTAHHS, HAJAE€ MOSCHEHHS 32 JIOMIOMOTOKO JIOJATKOBUX IMUTAHb.
[Ipu ciiBOecii BUABIISIE 3HAHHS MaTepiary 3 TEMH.

BceTynHuK mpaBWIIBHO BiJIIOBIB HAa MHUTAHHS, HAJAa€ MOSCHEHHS, aje MPH I[bOMY JOMYCKA€E HECYTTERI
HetouHocTi. [Ipu cmiBOecifi BUsIBIIsSE 3HAHHS MaTepialy 3 TEMHU.

BeTynmHUK MpaBHIIBHO BiJTIOBIB HA MHUTAHHS, HAJA€ MOSICHEHHS, ajie¢ NPU [bOMY JONMYCKAE HECYTTEBI
HeTowHOCTI. I1pw criBOecili BUSBIISIE 3HAHHS MaTepialy 3 TEMH.

BerynHuk mpaBuiabHO BIANOBIB Ha NMUTaHHS, Hajae mosicHeHHs. llpu cmiBOecini BUSBISE TPYHTOBHI
3HaHHsI MaTepiany 3 TeMHU, BMiHHS aHANi3yBaTH Ta MOSICHIOBAaTH, POOMTH apryMEHTOBaH1 BUCHOBKH.
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BerynHuk mpaBuUibHO BiNOBIB Ha MHTAHHS, Hajgae mosicHeHHA. [lpu cmiBOecimi BUSIBIISIE CUCTEMHE
BOJIOJIIHHS HaBYQJIbHMM MaTepiajioM 3 TEMH, yMi€ BUOKPEMHUTH MPOOJIeMy 1 BUSHAUYHMTH MUIAXH 1l
pO3B's3aHHS, CaMOCTIHHO moOupae iH(oOpMarlliro, aHami3ye Ta y3arajJlbHIOE 1ii, IOB'A3Yy€
KOHKPETHY TEMY 3 IHIIUMHU TeMaMU, BUKOPUCTOBYE MIXKIIPEIMETHI 3B'SI3KU.




