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MATEMATHKA

IMMOSACHIOBAJIBHA 3AIMMCKA

BuBYeHHS MaTeMaTUKH B OCHOBHIH LIKOJ Ma€ 3a6e3ne4yruTH 6a30By MaTeMaTU4YHY Ni/IFOTOBKY Y4HIB,
10 CIPSIMOBAaHA Ha iX 3araJibHUM PO3BUTOK, POPMYBaHHS MAaTEMATUYHOI TPAMOTHOCTI Ta € JOCTATHBOM [JIsl
peasnizarnii 06paHOTO MIJISIXY MOAATBIIOTO 300y TTS OCBIiTH.

3MiCT MaTeMaTU4YHOI OCBITU B OCHOBHIM LIKOJII CTPYKTYPYETHCS 32 TAKUMU 3MiCTOBUMHU JIiHISIMU:
yucaa; 8upasu; pieHsHHs | HepieHocmi; yHKYil; ceomempuyHi izypu; ceomempuvHi 8eAUMUHU; eJeMeHmu
KOMO6IHAMOpUKU; noyamku meopii limogipHocmeli ma esemenmu cmamucmuku. KoxkHa 3 HUX PO3BUBAETHCA 3
ypaxyBaHHAM 3aBJaHb BHUBYEHHA MaTeMaTHMKHW Ha II€BHOMY CTyIleHi LIKIJIbHOI MaTeMaTH4YHOI OCBITH,
BiKOBHUX 0COGJIMBOCTENM 1 3yMOBJIEHMX HUMH HaBYaJbHUX MOXKJHWBOCTEH MIKOJApiB. B OCHOBHINM mKoJIi
BHOKPEMJIIOTBCS TaKi JIBa cTyneHi: 5—6 kiacu; 7—9 kJacu.

AJITEBPA

3micm Hagua1bHO20 Mamepiaay

JepiicasHi sumozu 00 pieHs 3a2a.1bHO0C8IMHbLOI nid2omosku
Y4Hi8

Tema 1. HATYPAJIbHI YU CJIA.
FEOMETPUYHI ®II'YPH I BETMYUHU

HaTtypasbhi uuciaa. Yucio Hy1b.
Biznpisok. BumiproBanHs i mo6yoBa
Bizipizka. [IpoMinb, npsiMa. KooparHaTHUH
[POMiHb.

[lopiBHAAHHA HaTypaJIbHUX YHCeJL.
J/logaBaHH4 | BilHIMaHHA HaTypaJbHUX
urces. BaacTUBOCTI fo/1aBaHHS.

KyT. BumiproBaHHs i mo6y/j0Ba KyTiB.
Buau kyTiB. bicekTpuca KyTa.

MHo2keHHA HaTypa/IbHUX YU CeJl.
ByiacTuBoCTi MHOXKeHHS1. KBagpaT i ky6
quca.

JieHHa HaTypa/bHUX YyUcel. [ieHHs
3 oCcTayelo.

Yucnosi Bupasu. bykBeHi Bupasu Ta ix
3HayeHH:A. Popmysn.

PiBHsiHHA. P03B’s13yBaHHS piBHSHb.

Po3B’s13yBaHHA TEKCTOBHUX 3a/Jay.

[IpsAMOKYTHHUK, KBaZpaT Ta ixX
nepyuMeTpHu.

TpukyTHUK, Horo nepumeTp. Buau
TPUKYTHHUKIB.

PiBHicTb diryp. Beanuunna.

[lnowa npamokyTHUKa. [li1oma
KBaJpaTa.

[IpssMokyTHUH napaJieneninen, oro
BuMipH. Ky6. @opmynu 06’emiB
MpsSIMOKYTHOTO Napasieseninesa i kyoa.

Po3ni3Hae€: HaTypasibHi YKca; BKasaHi y 3micTi girypu;
[IIKaJTH; YUCJIOBI Ta OyKBeHI BUpa3u, GOpMyJIH.

HaBouTh NpUKJIAJAM: HATYPaJIbHUX YK CeJT; LIKAJ;
YMCI0BUX i OYKBEHUX BHUPa3iB; piBHSHD, piBHUX diryp.

JOTpUMY€ETbCA NPABUJI: YUTAHHSA | 3aNKCy HATYpPaJbHUX
yuces; JoJlaBaHHs, BiHIMaHHs, MHOKEHHS i Ji/IeHHS
HaTypaJbHUX YHCeJl, IOPIBHAHHA HaTyPaJIbHUX YUCeJL.

HasuBae: kyacy i po3psiu HaTypa/IbHOTO YHMCJIa; BKa3aHi B
3MicTi reoMmeTpu4Hi Girypu Ta ix OCHOBHI eJleMeHTH; OJUHUI]
BUMIipy JJOBXXHHH, IJIOLL i 06’ €My.

306paxye: BKa3aHi B 3MicTi reoMmeTpuyHi pirypu 3a
/I0NIOMOT 010 JIIHINKH, KOCUHIS,, TPAaHCIOPTUPA; KOOPAUHATHUN
MPOMiHb Ta HaTypa/ibHi YKC/Ia HA KOOPAUHATHOMY NPOMEHI.

Onucye:

MOHATTS: IPOMiHb, KOOPAVUHATHUH NIPOMIHB; BiJIpi30K, KYT,
OiceKTpuca KyTa; piBHSIHHS, PO3B’SI30K PiBHSHHS.

dopMyJ110€ BJIaCTUBOCTI apuPMeTHIHUX JAiHl 3
HaTypaJbHUMU YHCJIAMHU.

II0ACHIOE, 1110 03HAYa€E “pO3B’A3aTH PiBHAHHA".

3anucye i nosicHwe GopMyIu Mol NPIMOKYTHHKA,
KBaJipaTa, 06’'eMy NpSAMOKYTHOTrO NapaJjeJelinesa Ta Kyba.

AHasnisye 3asexHoCTi MiXk BeTMYMHaMU (LIBUAKICTD, Yac i
BiZICTaHb; iHa, KIJIbKICTB i BapTiCTh TOIO).

Po3B’s13y€ BpaBy, 110 nepej6avyalTh:

NOPiBHAHHA HaTypaJbHUX YHUCeJ;

BUMIpIOBaHHA | NOPIBHAHHA Bi/|pi3KiB, KYTiB;

o6y10BY BiZipiska AaHOI JOBXKUHU Ta KyTa JJaHOI rpalycHOl
MipH;

no6yA0BY 6iCEKTPUCH KyTa 3a JOIOMOT0I0 TPAHCIIOPTHPA;

BUKOHAHHS YOTUPbOX apUPMETHUYHHUX Jill 3 HATYPaJIbHUMHU
UMCIaMU;
3HaXO/KEeHHS PO3B’sI3KiB JIiHINHUX PIBHSHb Ha OCHOBI
3a/IeXKHOCTEeN Mi>XK KOMIIOHEHTAMU apuPMeTUIHUX Jil;

064K c/IeHHs 3HaueHb YU CJI0BUX | 6yKBEHUX BUPa3iB;

004YHCIEHHSA 32 GOPMYJIaMHU IJIONI MPSIMOKYTHHKA,
KBaJipara i 06’eMy MpsIMOKYTHOI'0 apaJieJieninesa Ta Ky6a.

Po3B’s13y€ BIipaBu Ha [iJIEHHS 3 0OCTa4er0; HeCKJIaHi
TeKCTOBI 3a/jayi, 1110 BUMaraloTb BUKOPUCTAHHSA 3a/1€KHOCTeN
Mi>XK BeJINYMHAMU.

Tema 2. JPOBOBI YU CJ/IA

Jlpo60Bi yncsa. 3Bu4aiHi Jpo6u.
[IpaBU/IBHI Ta HEMPABUJIBHI JPOOH.
Mimani yucia.

Po3ni3Hae€ 3BuyaiiHuil Api6, 1po6oBe YMCI0; JeCATKOBUM
1pio.

JOTpUMMYETHCA NPAaBUJI: IOPIBHAHHS, 0JaBaHHA i
BiZiHiMaHHS 3BUYalHUX APOOIB 3 0JHAKOBUMU 3HAMEeHHHUKAMU;
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[TopiBHAHHS 3BUYaWHUX APOOiB 3
O0JJHAKOBUMMU 3HAaMEeHHUKAMU.

JlomaBaHHA i BijHiMaHHS 3BUYaMHUX
po6iB 3 0lHAKOBUMU 3HAMEHHHUKAMHU.

JlecaTkoBUH Api6. 3anuc i YUTAHHA
mecaTKOBUX Apo6iB. [lopiBHSAHHS i
OKpYTIJIEeHHS [1eCATKOBUX Ap00OiB.

JlojaBaHHS, BifHiMaHHS, MHOXKEeHHS i
/1iIeHHS AeCcATKOBUX APO6IB.

BigcoTku. 3HaxomKeHHSA BiZCOTKIB Bif
/TaHOTO YMCJ/Ia. 3HAXO0/KEeHHS YKCIIa 33
oo BiICOTKaMH.

Maciurab.

CepesiHe apudMeTHYHE, HOTO
BUKOPUCTAHHS JJ11 PO3B’AI3yBaHHA 33/ja4
NpaKTUYHOro 3MicTy. CepeiHE 3HAYEHHS
BEJINYMHHU.

Po3B’si3yBaHHSA TEKCTOBUX 3aJay.

MOpiBHSAAHHSA, OKPYTJIEHHS, 10/laBaHHs, MHOXEHHS 1 JliJIeHHS
/1eCITKOBUX JIPOOiB.

dopmyioe:

03Ha4YeHHs NMPaBUJIbHOTO | HEMPABUIBHOTO APO6IB.

Ha3suBae po3psajy AecATKOBUX 3HAKIB y 3aMUCi 1eCATKOBUX
po6iB.

YuTae i 3anucye 3BU4YaliHi Ta J1ecITKOBI Apo6u.

Onucye:

MOHATTS: MacluTab, BiICOTOK;

MPaBUJIO NOPiBHSAHHS JAECATKOBUX APOGIB.

Po3B’sA3y€ BIpaBy, 110 Nepe6avyaTh:

3HAXO/PKEHHs Ipo6y Bij yMcia i yrcsa 3a oro ipobom;

NepeTBOPEHHS MIllIaHOTO YUC/Ia y HeNpaBUIbHUH ADib;

NepeTBOPEHHS HENPaBUJIbHOIO0 P00y B MilllaHe YKCJI0 abo
HaTypaJibHe YUCJIO;

MOpiBHSAHHS, 0JjaBaHHS, Bi/[HiMaHHS 3BUYAHUX JIPO6iB 3
0JJHAKOBUMH 3HaMeHHHKaMU;

MOPiBHSIHHSA JIECATKOBUX AP006iB, 10oJaBaHHS, BifHIMaHHS,
MHOXXEHHS i JliJIeHHs AeCATKOBUX APODiB;
OKpYTJIEHHS JIeCITKOBUX JP06iB J10 3a4aHOr0 PO3PAAY;
BUKOPUCTAaHHS MacLITaby;
3HAXO/IPKEHHS Bi/ICOTKIB Bij 4yMcJa Ta yMcia 3a Horo
BiICOTKaMU;
3HaXO/PKEHHS CepeIHbOr0 apuPMeTUYHOTO KiIbKOX YHCEJI,
cepe/IHbOr'0 3HAYEHHSI BEJIMYUHU.
Po3B’A3y€ TeKCTOBI 33/jla4i Ha OCHOBI aHaJi3y 3a/1€eXKHOCTeN
MiXK BeJIMUMHAMHU, NPO sKi HeTbcs B yMOBI, Ta IpoCTi 3ajaui
KOMOiHATOPHOT0 XapaKTepy.

Tema 3. IOAIJIBHICTD YUCEJ
JIIBHUKKM  HaTypaJbHOrO  4YHCJA.
Os3Haku noAijbHocTti Ha 2, 3,9, 51 10.

[IpocTi Ta cknazeHi yucaa.

PoskynazanHa  4yucesn  Ha
MHOHUKHU.

CrmifbHUM AiNBHUK KIJIBKOX YHCe.
Ha#6inpmui cnifibHUH JiIbHUK. B3aeMHO
MPOCTIi YUCIIA.

CnizbHe KpaTHe KIJIbKOX
HaiiMeH11e criibHe KpaTHe.

NpOCTi

quceJl.

HaBoauTh NpuKIagM: NIPOCTUX i CKIAJeHUX YMCeJl; TAPHUX |
HeNapHUX YK CeJ; YUCeJl, o AiAThCA Halio Ha 3, 5,9, 10.

dopmynoe:

O03HAYeHHsI TOHATb: [MAiJbHUK; KpaTHe; INpPOCTe YHCJIO;
CKJIaJieHe YUCII0; CIIbHUM Ji/IbHUK; CIIiJIbHE KpaTHE;

03HaKHM noAijibHocTi Ha 2, 3, 5,9, 10.

Onucye mnpaBwia 3HAXOKEHHSI HAWOIIBLIOTO CIIJIBHOTO)
nipHuka (HC/l) i HaliMeHmoro cnisibHoro kpatHoro (HCK)
KIJIbKOX 4YHCeJI.

Po3B’sA3y€ BpaBy, 110 nepe6a4yarnTh:

BUKOPUCTAHHS O3HAK NMOJiJIbHOCTI 4ucen Ha 2, 3, 5, 9, 10;

poO3KJaJlaHHs HATypaJbHUX YUCEJ Ha IPOCTi MHOXXHUKHU;

3HAXO/DKEHHA CIUJIBHUX [iJIbHUKIB Ta CHIJIbHAX KpaTHUX
JIBOX— TPbOX YMCeJ; Hailbinbiworo cniabHoro AinbHuka (HCH) i
HaliMeH1oro cnisibHoro KkpatHoro (HCK) aBox—Tpbox yucel.

Tema 4. 3BUYAWHI IPOBU

OcHoBHa BJIaCTUBICTb Zpo0y.
CkopoyeHHA Zpooy. HaimeHmui
CHibHUHM 3HAMeHHUK. 3BeJleHHsS [pobiB
Jl0 CIIIJIbHOI'0 3HAaMEeHHHUKa.

[TopiBHAHHSA Ap06iB.

JlomaBaHHS, BifHIMaHHSI, MHOXKeHHS i
JliJIeHHs] 3BU4allHUX APO6iB.

3Haxo/mKeHHs [Jpo6y Bix 4yucia
4uca 3a oro Jpo6om.

[lepeTBopeHHsT 3BHYaWHUX APOGIB Y
JecaTkoBi. HeckiHueHHi  nepioguyHi
JleCITKOBI Jpoou. JecaTkoBe
HaOG/IMXKEeHHS 3BUYaliHOTO Apo6y.

Po3B’sa3yBaHHs BmpaB Ha Bci aii 3i
3BUYaHUMHU Jpo6aMH.

Po3B’sA3yBaHHS TEKCTOBUX 3a/Ja4.

i

HaBoguThp npuKAagM: 3BUYAHHUX [Apo6iB; [AeCITKOBUX
Jpo6iB, 30KpeMa HeCKiHUeHHHUX TePiOJUYHUX JeCATKOBUX
Zpo6iB.

®opMyJII0E OCHOBHY BJIACTUBICTD JIPOOY.

Onmcye npaBuJia: NOPiBHSIHHSA, [AOJABaHHS, BiJAHIMaHHS,
MHOXeHHsl 1 [ieHHs 3BUYallHUX [Apo6iB; NepeTBOpPEHHs
3BUYAWHOTO P06y B [leCITKOBUM; 3HaX0»KeHHsI Ipo6y Bif unca
Ta yucJja 3a Horo Jpo6om.

Po3B’sA3y€ BIpaBy, 110 nepe6avyaTh:

CKOpoYeHHs1 JApo6y 1 3BeleHHdA [Jpo6GiB A0 CHiJIBHOTO
3HaMEeHHUK3;

NOpiBHSAHHS APO6IB;

JOJaBaHHS, BilHIMaHHS, MHOXX€HHSI i JijleHHsI 3BUYaHHUX
Zpo6iB;

3HaXO/PKEHHS APOoOY BiJ YKCIa Ta YUcIa 32 Horo [podom;

3amuc 3BUYAUHOTO APO0OY yV BUTJIS/Ii AECATKOBOTO JIPOOY.

Po3B’s13y€ TeKCTOBI 3a4a4i.




Tema 5. BIIHOIIEHHA I IPOIOPIIIT

BigHomeHnHs. OCHOBHA BJIACTUBICTH|
BiJJHOIIIEHHSI.

[Iponopuis. OCHOBHA BJIACTUBICTH,
nponopuii. Po3B’sa3yBaHHA piBHAHb Ha
OCHOBI BJIaCTUBOCTI NPONOpPLil.

BigcoTkoBe BiJJHOIIIEHHS JIBOX|
yuces. BifcoTkoBi po3paxyHku. 3azadi
€KOHOMIYHOTI'0 3MICTYy.

[IpsiMa mponopuiiiHa 3a/1eXXHICTh. 3ajaui
Ha NPONOPLIMHUMI O

Kouso. loxkuHa kosa. Kpyr. [lnoma
kpyra. Kpyrosuii cektop. CToBmyacti Ta
KpyTOBI fjiarpaMu.

HaBoauTh NpUKIAAU NPONOPLINHUX BeJWYMH; BUINAJKOBUX
MOIii.

OnMcye NOHATTA: BiAHOLIEHHS; HWMOBIPHICTh BHUNAAKOBOI
noJii; npsiMa NpoNopLiiiHa 3aJIeXKHICTh; KOJIO; KPYyT; KPYTrOBUU
CeKTOp.

dopmy.ioe:

O3Ha4veHHs NPONopILi;

OCHOBHY BJIaCTUBICTB IIpoNopuii.

3amnucye i nosicHo€ GpopMyJIu JOBKUHM KoJIa 1 miomii Kpyra.

HasuBae HaG/1MKeHe 3HaYeHHs Yuca .

Po3B’sA3y€ BpaBy, 0 nepe6avyaiTh:

3HAXO/KEHHS BiIHOLIIEHHS YHCEJI | BEJIUYHUH;

3HAXO/KEHHA HEBiZJOMOr0 YJieHa IPONopLii;

3anMc BiZICOTKIB y BUIJSAAI 3BHYAWHOIO i
Zpo6iB;

3HAXO/KEHHS NOBXHWHU KOJIa | IJIOLi KpyTa;

noOyZoBy Ta aHali3 CTOBMYACTHX JiarpaM, aHajli3 KpyroBHX
Jiarpam.

Po3B’a3sye:

TPU OCHOBHI 33/1a4i Ha BiJJICOTKHY;

3a7adi Ha MPONOPLiHHI BETHIWHY i IPOTIOPLIHHUH MO,

AEeCATKOBOI' O

Tema 6. PAIIOHAJIBHI YUCJIA TA
1T HAZL HHMA

JlopaTtHi Ta Bix'emHi uncia. Yuco 0.

KoopaunaTHa npama.

[IpoTtunexHi uucaa. Mogyb yucia.

Llini yucna. PanioHanbHi yKcaa.

[lopiBHAHHSA paljioHaJBHUX YHCEJI.

JlomaBaHHS, BifHIMaHHs, MHOXKEHHS i
IiJIeHHA palnioHaJIbHUX YUCeJL.

BuaiacTuBOCTi l0/1aBaHHSA | MHOXKEHHS
paLioHaJbHUX YU CEL.

PoskputTs ayxok. [logioHi soganku
Ta iX 3Be/leHHS.

PiBHsAHHA. OCHOBHI BJIaCTUBOCTI
PiBHAHHS.

[lepneHAMKYIApHI 1 napajesbHi
npsMi, ix mo6yzoBa.

KoopauHaTtHa niiowuHa. [lpuknagu
rpadikiB 3a71€XKHOCTEN MiK BeJIMYHHAMU.

HaBoauTh NpUKIaAH J0JaTHUX Ta Bijl'€EMHUX YUCeJL.

HasuBae: MoAy/ib 3alaHOTO 4YMCJIA; YUC/IO0, NPOTUJIEKHE
JlaHoMy; KoedirieHT 6ykBeHOTro BUpasy.

Po3mni3Hae i 306paxye:

neprneHJUKYJIAPHI 1 apaJiesbHi NpsaMi;

KOOpJAVHATHY MpAMYy; NPAMOKYTHY CHUCTEMY KOOpAMHAT Ha
MJIOILMHI.

Po3mni3Hae€ no/ii6Hi J0JaHKM.

Onucye NOHATTA: MOJAYJb 4YHUCIA; pallioHaJbHe 4YHCJIO;
KOOp/IMHATHA NMpsIMa; KOOPAWHATHA IJIOIWHA; TOAIOHI 10JaHKY;
nepneHAUKYJIAPHI NpaAMi; TapasebHi NpsaMi.

dopmy.noe:

npaBuJia BHUKOHAHHS 4YOTHPbOX apudMeTHYHUX [AiHd 3
JOJATHUMU i BiJEMHUMU YHCIaMH; PO3KPUTTS JYXKOK; 3BeJEeHHS
MoJiOHUX NOJaHKIB;

OCHOBHI BJIACTUBOCTI pIBHAHHA CTOBIYAaCTUX JiarpaMm Ta
aHaJli3 KpyroBUX.

Po3B’a3ye BnpaBy, 110 lepe6a4aloTh:

3HAXO/KEHHS MOJYJIS YUCIA;

NOPIBHAHHA pallioHaJIbHUX YUCe;

JOJlaBaHHS, BiJHIMaHH{, MHOXXEHHS 1 JjiJIeHHA pallioOHa/IbHUX
quceJ;

0o64YHCIEHHS 3HAauyeHb 4YHCJIOBUX BHPA3iB,
JoJaTHi ¥ Big eMHI YHcIa;

PO3KPUTTS AYKOK, 3BeJIeHHs MOJ1iOHUX JI0/IaHKiB;

3HaXO/PKEHHSI KOOPAWHATU TOYKU Ha KOOPAUHATHIN MpsaMii
Ta no6yA0By TOUKH 3a il KOOPAUHATOIO;

3HaXO/PKEHHSI KOOPJAMHAT TOUYKU Ha KOOPAUHATHIN miouuHi
Ta Mo6yj0BY TOYKH 3a ii KoopAHHATaMuy;

NnoOy/I0BY TNEPHeHAUKYJIAPHUX i HapasieJlbHUX NpPSIMHUX 33
JOIIOMOTOI0 JIiHIMKH i KOCUHIIS;

MO6YZ0BY OKpeMHX IpadiKiB 3a/IKHOCTEH MK BeJUMYMHAMU 10
TOUYKaX;

aHasi3ye rpadiku 3ajiexxHoCcTel MiXK BeJIMYUHAMU (BiZCTaHb,
yac; TeMIepaTypa, yac TOIl0).

10 MiCTATh

Po3p’sisye: piBHAHHA 3 BHUKOPHUCTAHHSIM MOpaBHJ, IO
I'PYHTYIOTbCSI Ha OCHOBHHUX BJIACTHUBOCTSIX PiBHSIHHS; 3aJadi 3a
JIOTIOMOT 010 PiBHSIHb.

Tema 7. IIHIAHI PIBHAHHA 3
OJHI€EI0 3MIHHOIO

JliHiiiHi piBHSAHHSA 3 OHI€I0 3MIHHOIO.

Po3ni3Hae niHiliHe piBHAHHSA cepes JAaHUX PiBHSAHb.
HaBoauTh NpUKIAaM JiHIHHUX PiBHSHbD.
XapakTepu3ye eTanu po3B’si3yBaHHs 3aa4i 3a JJONIOMOT0I0
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P03B’s13yBaHHA JIiHIHHUX PiBHSHbB.
Po3B’s13yBaHHS 33124 3a JOIOMOTOI0

UIiHIMHUX PiBHAHB. PIBHAHHSA K

MaTeMaTU4Ha MOJieJib 33/1ayi.

PIBHAHHSA.
Po3B’aA3ye: niHiliHI piBHSHHSA 3 OJIHi€I0 3MiHHOMW i piBHAHHS,
1110 3BOJSTHCS /10 HUX; TEKCTOBI 3a/1a4i 32 JJ0IIOMOTOI0 JIIHIHHUX
IBHSIHb 3 O/IHI€X0 3MiHHOO.

Tema 8. L1111 BUPA3H

Bupasu 3i sMinHuMU. Lini panjioHanbHi
BHpasy. YucsoBe 3HaYeHHs BUpPa3y.

ToToxHi BUpa3u. TOTOXKHICTB.
ToTOXHI NepeTBOpPeHHS BUpas3y.
/loBeIeHHSI TOTOXKHOCTEH.

CreniHb 3 HATYPaJIbHUM TOKAa3HUKOM.
BJ1acTUBOCTI cTeneHs 3 HATypaJbHUM
MOKAa3HUKOM.

OpHouseH. CTaHAAPTHUM BUTJISA]
ogHoYeHa. [lifHeceHHs 0lHOYJIEHIB J0
cTeneHs. MHOXKeHHS O/THOYJIEH]B.

MuorouJien. [Togi6Hi YyieHu
MHOTOYJIEHA Ta IX 3BEJIEHHS.

JlofgaBaHHA i BiJHIMaHHSI MHOTOYJIEHIB.

MHO>eHHS 0/lHOYJIeHa | MHOT'04JIeHa;
MHO>KEHHSI IBOX MHOTOYJIEHIB.

Po3kyiafgaHHs MHOTOYJIEHIB Ha
MHOX>XHUKH CIIOCOOOM BUHECEHHS
CHiJIbHOTO MHOKHHUKA 32 AYXKU Ta
CII0COG0M rpynyBaHHS.

®opMyJIM CKOPOUEHOT'0 MHOKEHHS:
KBa/IpaT /]BOYJIeHa, pi3HUIISl KBaJIpaTiB,
cyMa i pisHULS KyOiB.

BukopucranHsa ¢opMyJ1 CKOPOYEHOTO
MHO>€eHHS [J151 pO3KJIaJlaHHSA
MHOTO4YJIeHiB Ha MHOXKHUKH.

Po3sni3Hae: yucioBi BUpasu i BUpa3u 3i SMiHHUMY; Liji
BHpa3u; TOTOXHI BUpPa3u; 0JHOYJIEHU; MHOTO4JIEHHU.

HaBoauTh NpUKJ/IaJU 3a3Ha4€HUX BUPA3iB.

dopmy.ioe:

03HQ4eHHS: OAHOYJIEHA, CTEIeHs 3 HATYypaJIbHUM [TOKa3HUKOM,
MHOI'0YJIEHA, TOAIOHUX Y/IeHIB MHOT'0YJIEHA;

g/1acmugocmi CTeneHs 3 HaTypaJbHUM IOKAa3HUKOM;

npasu/a: MHOXKeHHS OJHO4YJIeHa | MHOT04JIeHa, MHO>KEHHS
/TBOX MHOTOYJIEHIB.

3anucye i oOGIrpyHTOBYE:

e/1acmueocmi CTeleHs 3 HaTypaJbHUM IOKa3HUKOM;

@dopMy/1u CKOPOYEHOTO MHOKEHHSI.

Po3B’sA3y€ BpaBy, 110 nepej6a4yaiTh:

004YMC/IEHHS 3HaYeHb BUPA3iB 31 3SMiHHUMU; 3BeJIeHHS
0ZJHOYJIEHA [I0 CTaHJAPTHOTrO BUTJIAAY; IepeTBOPEHHS L00YTKY
O0ZlHOYJIEHA | MHOTOUJIeHa, CYMH, Pi3HUL, J0OYTKY ABOX
MHOI'04YJIEHIB Y MHOI'OYJIEH; PO3KJIalaHHS MHOTO4JIeHa Ha
MHO>XHUKH CIIOCOO0OM BUHECEHHS CITIJIbHOIO MHOXKHHKa 3a
/Ty>KKH, CIIOCOO0M I'pynyBaHHs, 32 GOPMyJIaMH CKOPOUEHOT'0
MHO>XEHHS Ta i3 3aCTOCYBaHHAM JeKiJIbKOX CIIOCO6iB;
BUKOPHUCTAHHSA 3a3Ha4eHUX [IepeTBOPEeHb y NpoLeci
PO3B’sI3yBaHHS PiBHSAHD, JOBeJEHHS TBEP/AXKEHb.

Tema 9. ®YHKIIIT

®yHkig. 06/1acTb BU3HAYEHHS |
06J1acTb 3HaueHb QyHK1iI. Crocobu
3agaHHA OyHKLil. ['padik dyHKLil.

dyHKIig 9K MaTeMaTHYHA MOJIEeNb
peaJlbHUX NPOLeCiB.

Jlinifina ¢yHKuig, i rpadik Ta
BJIAaCTUBOCTI.

HaBoauTth npukiaagm: pyHKIiOHAIBHUX 3a/1€KHOCTEH;
UTiHIHHUX QYHKIIH.

IlosACHIOE NOHATTA:

06s1acTh BU3HaYeHHs QYyHKLII; 06/1acTh 3HaUeHb QYHKILII;
rpadik GyHKIii.

dopmyJi10€ 03HaYEHHS NOHATh: QyHKIif; TiHiHHA QYHKILis.

HasuBae i xapakTepu3ye crioco6u 3aaHHs QyHKIL.

Onucye nobynoBy rpadika yHkil, 3azaH0i TabAUYHO ab0
QHaJIITUYHO.

Po3B’sA3y€ BIpaBy, 110 Nepe6avyaloTh:

3Haxo/pKeHHs 06Js1acTi BU3HaueHHs QYHKII; 3Hax0KeHHS
3HayeHHs QYHKLII 3a JaHUM 3HAaYEHHAM apryMeHTY; NOGYI0BY|
rpadika JiHiAHOI QyHKI]; 3’iCyBaHHSA OKpPEMHUX XapaKTepHUCTUK
byHKIii 3a ii rpadikoM (IoaTHI 3HAYeHHs, BiJ €MHI 3HAYeHHS],
Hy.JIi).

Tema 10. CACTEMH JIIHINHUX
PIBHAHDb 3 IBOMA 3MIHHUMH

PiBHSIHHSA 3 1BOMa 3MiHHHUMHU.
P03B’130K piBHSAHHS 3 JBOMa 3MiHHUMH.

JliniliHe piBHAHHA 3 BOMA 3MiHHUMU
Ta Horo rpadik.

CucteMma BOX JIiHIHHUX pPiBHSIHB 3
\IBOMa 3MiHHUMM Ta II p03B’SI30K.
Po3B’s13yBaHHA cHCTeM JBOX JiHIHHUX
piBHSIHb 3 ABOMA 3MiHHUMH: rpadivHUM
CI10CO60M; CIIOCO6O0M Mi/ICTAHOBKY;
CII0COO0M J10/JaBaHHS.

Po3B’s3yBaHHs 33124 3a JJOIIOMOT010
CUCTeM JIiHIHHUX PiBHSHb.

HaBoauTh NpuK/IaAM: piBHAHHA 3 IBOMa 3MiHHUMY;
UliHiiHOTO piBHSAHHSA 3 BOMAa 3MiHHUMU; CUCTEMHU ABOX JIiHIHHUX
pPiBHAHB 3 BOMAa 3MiHHUMM.

dopMy110€ 03HAYEHHS: JiHIHHOTO PiBHSAHHSA 3 ABOMA
3MiHHUMU; PO3B’SI3Ky PiBHAHHSA 3 JIBOMA 3MiHHUMH; PO3B’A3KY
CHCTeMHU JBOX JIiIHIMHUX PiBHSHB 3 ;BOMA 3MiHHUMM.

Onucye crioco6u po3B’si3yBaHHS CUCTEMU JABOX JiHIHHUX
pPiBHAHB 3 BOMAa 3MiHHUMH.
Po3pi3HsAE€ cucTeMu ABOX JiHIMHUX PiBHSHD 3 ZJBOMa
3MiHHUMH, 1110 MAaIOTh: OJJMH PO3B’A30K; 6€3J1i4 po3B’A3KiB; He
MalOTh pO3B’SI3KiB.

Po3B’a3ye: cucTeMu 1BOX JIiHIHHUX PiBHSHB 3 JBOMa
3MiHHUMH BKa3aHUMH Y 3MICTi clloco6aMH; 3a/1adi 3a ONIOMOTO0
CUCTeM JIBOX JIiHINHUX PiBHSIHB 3 ABOMA 3MiHHUMU.

Tema 11. CACTEMM JIIHIMHUX
PIBHAHb 3 IBOMA 3MIHHUMHU
PiBHSAHHSA 3 ;;BOMAa 3MiHHUMU.

HaBoauTh NpuK/IaAM: piBHAHHA 3 ABOMa 3MiHHUMY;
UIiHIHOTO PIBHAHHS 3 IBOMa 3MiHHUMU; CUCTEMHU JBOX JIHIMHUX
iBHSIHb 3 IBOMA 3MiHHUMH.
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P03B’130K piBHSIHHS 3 JIBOMa 3MiHHUMMU.

JliHiiiHe piBHAHHSA 3 JBOMa 3MiHHUMH
Ta oro rpadik.

Cucrema [BOX JIiHIMHUX PIBHAHD 3
/IBOMa 3MiHHUMM Ta ii po3B’A30K.

Po3B’si3yBaHHS cUCTEM JIBOX JiHIHHUX
PiBHSIHBb 3 JBOMA 3MiHHUMHU: rpadiyHUM
CII0co60M; CIIOCO6O0M Mi/ICTAaHOBKY;
Ccrioco60M j0/laBaHHS.

Po3B’s13yBaHHS 33124 3a JOTIOMOTO0
CYCTeM JIiHIWHUX PIBHSAHb.

dopMys110€ 03HaYEHHS: JiHIHHOTO PiBHSAHHS 3 ABOMA
3MiHHUMU; PO3B’'sI3Ky PiBHAHHSA 3 JBOMAa 3MiHHUMU; PO3B’A3KY
CHCTeMHU JBOX JIiIHINHUX PiBHAHB 3 JBOMAa 3MiHHUMM.

Omnucye crioco6u po3B’si3yBaHHS CUCTEMU JABOX JiHIHHUX
PiBHAHD 3 JBOMA 3MiHHUMMH.

Po3pi3Hse cucTeMu BOX JiHIHHUX PIBHSAHD 3 IBOMA
3MiHHUMH, 1110 MalOTh: OJWUH PO3B’A30K; 6e3J1i4 po3B’sA3KiB; He
MalTh pO3B’s3KiB.

Po3B’sA3ye: cucTeMu ABOX JIiHIHHUX PIBHSHB 3 IBOMA
3MiHHUMH BKa3aHUMH Y 3MIiCTi cmoco6aMy; 3a/1a4i 3a ,ONIOMOTO00
CHCTeM JIBOX JIiHIHHUX PiBHSIHb 3 JBOMA 3MiHHUMM.

Tema 12. PAIIIOHAJIBHI BUPA3U

Jlpo6u. [po6oBi Bupasu. PanjioHanbHi
BUpasu. JlonycTuMi 3Ha4eHHA 3MiHHUX.

OcHOBHa BJIaCTUBICTb APOGY.

Jii Hag fpo6amu.

ToToXHI nepeTBOpeHHS
pallioHaJIbHUX BUpPaA3iB.

PanioHanbHi piBHSAHHA. PiBHOCH/IBHI
piBHAHHSA. PO3B’s13yBaHHA paljioHaJbHUX
PiBHSIHB.

CteniHb 3 L[iJIUM TOKAa3HUKOM i ioro
BJ1aCTUBOCTI. CTaHZQpPTHUH BUTJIAL YUCIA.

k
®yukuia Y = — ,ii rpadik i
X

BJIACTHBOCTI.

Po3mni3Hae iz panioHanbHi BUpasu, Apo6OBi paiioHa/bHI
BUpa3y, HABOJUTb IIPUKJIALU TAKUX BUPaA3iB.

Onucye aaropuTM CKOpO4YeHHs pooy.

dopmy.ioe:

OCHOBHY 8/1acmugicmb Apo0Yy; BJIACTUBOCTI CTENEHS 3 LJINM
[IOKa3HUKOM;

npasu.sa: [LOJABaHHHA, BiJHIMaHHS,
[po6iB, iiHeceHHs APOOY [0 CTENeHs;

yMo8y piBHOCTI po06y HYyI10;

03HAYEHHs: CTelleHsl 3 HYJIbOBHMM IIOKa3HHWKOM; CTelleHd 3
L[iJIUM BiJj €eMHUM IOKAa3HUKOM; CTAaHZAPTHOr'0 BUIJIAY YU CIIA.

OGI'PYHTOBYE BJIAaCTUBOCTI CTENEHS 3 [[i/IUM TOKa3HUKOM.

Po3B’A3ye€ BNIpaBy, 110 lepeJ6a4aloTh:

MHOXEHHS, [iJIeHHS

CKOpOYeHHsI Apo6iB; 3BeJeHHA Jpo6iB [0 HOBOTO
(cmizibHOTO) 3HAaMEHHMKA; 3HAXO/KEHHS CyMHU, pi3HUL, 06y TKY,
YaCTKHU Apo6iB; TOTOXHI NepeTBOpPeHHs paljioHaJbHUX BUPA3iB;
pO3B’si3yBaHHA DpiBHAHb 3i 3MiHHOI B 3HAaMeHHUKY Jpoo6y;
BUKOHaHHA [Jil HaJ CTelNeHAMM 3 ILiJIMM TOKa3HUKOM; 3aIluC
4yyc/aa B CTAaHAAPTHOMY BUTIIAJi; MOOYyA0BY i YMTaHHA rpadika

k
byHKLil Y = — .
X

Tema 13. KBAJAPATHI KOPEHI.
JIMCHI YUCJIA

dynknia Y = x* Taii rpadik.
KBaspaTHui kopinb. ApudpmMeTnuHUR
KBaZipaTHUU KOPIHb.

PiBnsnna X° = a.

PanjioHanbHi yncia. IppanioHanbHi
yucsa. JliicHi yucia. YucaoBi MHOXKHUHH.
ETanu po3BUTKY YMc/Ia.

ApudMeTHYHUH KBaZipaTHUH KOPiHb 3
106y TKY, ipo6y i cTeneHst. JJoOyTOK i
[YacTKa KBaJ[paTHUX KOPEHIB.

ToTOoXHICTb \/¥=|a|.

ToTOXXHI NepeTBOpeHHS BUpas3iB, 1110
MiCTATb KBaZpaTHi KOpeHi.

QyHkLia y= \/; , 1l rpadik i
BJIACTUBOCTI.

Onucye mNOHATTA:
YMCJIO; JIiICHE YHCJI0.

HaBoauTh NpUK/IafM: paliOHaJIbHUX 4YHUCeJsI; ippaliOHa/IbHUX
YUCceJI.

Knacudikye gpiiicui uncna.

palioHaJbHe 4YMCJI0; ippallioHa/IbHe

BHKOpPHUCTOBYE TOTOXXHOCTI (/Ej: a,a=0; \/? = |a|

dopmynoe:

03HAYeHHs: KBaJ[paTHOr'O0 KOpeHs 3 4ucja; apuPpMeTHUHOTrO
KBa/ZpaTHOI'0 KOpeHs 3 YUCJIa;

s/sacmugocmi apuGMeTUUHOT0 KBaZAPAaTHOTO KOPEHS.

OGI'pYHTOBYE BJIACTUBOCTI aprUPMETUYHOTO KBaJPATHOTO
KOpeH4.

Po3B’sA3y€ BpaBy, 110 nepe6avyaTh:

3aCTOCYyBaHHS MOHATTSA apUPMETUYHOrO KBAJPaTHOIO
KOpeHs [i/Is1 064YMC/IeHHsI 3HaueHb BUPa3iB, CIPOLeHHs BUPa3iB,
pO3B’sI3yBaHHSl  piBHSIHb, TMOpPIBHSIHHS 3HA4YeHb BUpPas3iB;
NepeTBOPEHHSA BUPA3iB i3 3aCTOCyBaHHAM BUHECEHHS MHOKHHUKA
3-IiJ, 3HaKa KOpeHs, BHECEHHA MHOXXHHKa IiJi 3HAaK KOpeHH,
3BiJIbHEHHS Bif ippallioHaJILHOCTI B 3HaMeHHHUKY ApoOy; aHaJi3
CMiBBiAHOUIEHb Mi>K YUCJIOBUMH MHOKMHAMM Ta iX eJleMeHTaMHU.

Tema 14. KBAJAPATHI PIBHAHHA

KBazpaTHi piBHsAHHA. HenoBHi
KBaZipaTHi piBHSAHHS, X pO3B’sA3yBaHHS.

dopmy.J1a KopeHiB KBaZipaTHOI'O
PIBHAHHSA.

Teopema Biera.

KBajapaTHUl TpuuJieH, HOro KopeHi.
Po3k/1ajlaHHs KBapaTHOTO TPpU4YJIeHa Ha
ULiHIFHI MHO>KHUKH.

HaBoauTh NpUKJIaJAM KBaJJpaTHUX PiBHAHDb Pi3HUX BU/IB
(MOBHUX, HENIOBHUX, 3Be/IeHUX), KBaipaTHUX TPUUJIEHIB.

3anucye i noscHI0€: popMy.JIy KOpeHiB KBaZlpaTHOIO
piBHAHHS; CIOCOGH PO3B’A3yBaHHsI HEMOBHUX KBaJ|paTHUX
piBHSIHB; POpMyITy pO3KJIalaHHA KBaIPAaTHOIO TPHUYJIEHA Ha
MHOXXHUKHU.

dopmy.iroe:

03HAY€eHHs1: KBaZipaTHOTO PIBHAHHA; KOpeHs KBaZpaTHOIO

TPUYJIEH];
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Po3B’s13yBaHHSA piBHAHB, SIKi
3BOJATBHCA [0 KBaJpaTHUX.

Po3B’s13yBaHHS 33124 3a OIOMOTOI0
KBaJipaTHUX PiBHAHDB Ta PiBHAHb, AKi
3BOJATHCA 0 KBaJIpaTHUX.

meopemy BieTa i o6epHeHy [10 Hel TeopeMy.

OGrpyHTOBYE TeopeMy BieTa.

Po3B’A3ye€ BIpaBy, 110 lepeJ6a4aloTh:

3HaX0/KEHHA KOpPEeHiB KBaZ[paTHUX PiBHAHb Pi3HUX BUJIB;
3acTocyBaHHs TeopeMU BieTa i o6epHeHoi /10 Hei Teopemu;
po3KJaJaHHA KBaJIpaTHOTO TpHUYJieHa HA MHOXXHUKY;
3HAXO/PKEHHA KOPEHIB PIBHAHD, 1110 3BOAATLCA 40 KBaJpaTHHUX;
CKJIaJlaHHs i pOo3B’si3yBaHHS KBaAPaTHUX PiBHSAHB i piBHAHB, 1110
3BOAATHCH 10 HUX, 1K MaTeMAaTUYHUX MOJeJlel TEKCTOBUX 3a4a4.

Tema 15. HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YMCJIOBUX HEPIBHOCTEM.

[louneHHe A0AaBaHHS i MHOXKEHHS
HepiBHOCTEH.

3acTocyBaHHS BJIACTUBOCTEN
UMCJI0OBUX HEPIBHOCTEM /151 OLiHIOBaHHSA
3HAYeHHs BUPa3y.

HepiBHocTi 31 3MiHHUMU. JliHilHI
HepiBHOCTI 3 0/{Hi€I0 3MiHHO10. P03B’s130K
HEPiIBHOCTI.

Yucnosi npomixkku. 06’eIHaHHSA Ta
repepis 4YMCJA0BUX NPOMIXKKIB.

Po3B’si3yBaHH NiHIHHUX HepiBHOCTEN
3 0/IHi€I0 3MiHHO10. PiBHOCHU/IBHI
HEPiIBHOCTI.

Cucrtemu JiHIKHUX HepiBHOCTEN 3
0 Hi€I0 3MiIHHOIO, IX pO3B’sI3yBaHHS.

HaBoauTh npukaagu:

YHCJI0BUX HEPIBHOCTEN; HEPIBHOCTEH 31 3MiHHUMU; JIIHIKHUX
HepiBHOCTeM 3 0/]Hi€I0 3MiIHHOM0, TOJBiHHHUX HEPiBHOCTEH.

dopmy.ioe:

03HAYEeHHS: PO3B’sI3KY JIiHiHOI HEPIBHOCTI 3 0/IHi€l0 3MiHHO1O;
PiIBHOCUJIbHUX HEPIBHOCTEH;

8/1acmugocmi YUCJI0BUX HEPIBHOCTEM.

OGI'PYHTOBYE BJIaCTUBOCTI YUCJIOBUX HEPIBHOCTEH.

3006paKye Ha YUCIOBIM MpsMiil:

3a/laHi HepiBHOCTSIMU YHCJIOBI IPOMiXKKH, BUKOHY€E 0OepHeHe
3aB/JlaHHS;

nepepis, 06’eAHaHHS YUCIOBUX MHOXHH.

3anucye po3B’sI3KM HePiBHOCTEH Ta IX CUCTEM Y BUTJISAAI
00’€/THaHHS, Tepepi3y YMCIOBUX MPOMIXKKIB a60 y BUT/IAI
BiZMOBiJHUX HEPIBHOCTEH.

Po3B’'a3ye:

JIiHIMHI HEepiBHOCTI 3 0/]Hi€I0 3MiHHO; CUCTEMH JIBOX
VIiHIHHUX HepiBHOCTEeH 3 0/IHIEI0 3MIHHOO.

Tema 16. KBAAPATUYHA ®YHKIIA

®ynkunii. BractuBocti dyHKuUii: HyJ1i
byHKIii, TPOMI>KKM 3HAKOCTAJIOCTI,
3poCTaHH4 i ciafiaHHsA QyHKIL.

Haitnpocriuii neperBopenHs rpadikis
bOYHKIH.

dynknia Y = ax’ +bx+c ,a=0,11
rpadik i BjlacTuBOCTI.

KBazpaTHa HepiBHICTb.
Po3B’s13yBaHHA KBaZpaTHUX HEPIBHOCTEM.

Po3B’s3yBaHHA cHcTeM piBHSHb
/IpyTrOoTO CTeneHsd 3 BOMa 3MiHHUMU.

Po3B’s13yBaHHA TEKCTOBUX 3aJa4 3a
/IOIOMOT 010 CUCTEM PiBHSHB.

064ucCII0€ 3HaueHHS QYHKIiT B TOULI.

Onucye:

nepetBopeHHd rpadikiB GyHknii: f{x)—f(x)+a;

() =f (x+a); f(x) = kf (¥), f (x) = - f{x);

aJropuT™ no6y0BM rpadika KBaJpaTU4HOI GYHKLII.

XapakTepusye pyHk1ito 3a ii rpadikom.

Po3B’sA3y€ BpaBy, 10 nepe6a4yaloTh:

no6yoBy rpadika kBagpaTuuHol PyHKLII; To6YL0BY
rpadikiB QyHKIil 3 BAKOPUCTAaHHAM 3a3Ha4eHUX IEPETBOPEHD
rpadikiB; BUkopuctaHHs rpadika kBagpaTuaHoi QyHKUIT A5
[pO3B’sI3yBaHHS KBaJ[paTHUX HEPIBHOCTEH; 3HAX0O[KEHHS
pO3B’A3KiB CHCTeM /JIBOX PiBHAHB IpyTOro CTeNeHsd 3 ABOMA
3MIHHUMU; CK/JIaZlaHHA | pO3B’sI3yBaHHA CUCTEM PiBHAHD 3 IBOMaA
3MIHHUMHU IK MaTeMaTUYHUX Mo/ieJled TeKCTOBUX 3a/Jay.

Tema 17. YUCJIOBI NOCJIIAOBHOCTI

YucoBi NOCiOBHOCTI.
AprudMeTHYHA porpecis, Il BJaCTUBOCTI.
@dopmMy.ia n-ro 4ieHa apudMeTUIHOI
nporpecii. CymMa nepiiux n 4jeHiB
apudMeTUUHOI porpecii.

['eomeTpuyHa nporpecid, il
BJIaCTUBOCTI. PopMyJia n-ro 4jeHa
reoMeTpUYHOI nporpecii. Cyma nepumux n
YJIeHiB reOMeTpUYHOI Iporpecii.

HeckiHueHHa reoMeTpU4Ha nporpecia

q <1 raiicyma.

Po3B’sA3yBaHHA BIpaB i 3a/ja4y Ha
[porpecii, B TOMy 44CJIi IPUKJIALHOIO
3MicTy.

Po3ni3Hae€ apudmeTHyHy, reoMeTpUYHY Iporpecii cepef,
/IaHUX MOC/IiJ0BHOCTEH.

HaBoauTh npukaagyu apupMeTHIHOl, reOMeTPUYHOI
nporpecin.

dopMyJII0€ 03HaAYeHHs | 1acmugocmi apuPpMeTHIHOI |
reoMeTpHUYHOI IpoTrpeciit.

3anucye i noACHI0E€ GOpMyJIU: 3arajbHOrO YJeHa
apudMeTUYHOI Ta TeOMeTPUYHOI NpOrpeciii; CyMu NMepLInX n
YJIeHiB IIUX mporpecii, cyMu HeCKiH4UeHHOI reoMeTPpUYHOI
nporpecii € <1 .

Po3B’a3ye€ BnpaBy, 110 lepe6a4aloTh:

064HC/IeHHS YIEHiB porpecii; 3aaHHs Mporpecii 3a JaHUMHU
X YJeHaMU a60 CiBBiJHOLIEHHSMHU MiXK HUMU; OOUUCIEHHS CYM
MepLIrX n YjeHiB apudMeTHUUHOI I reoOMeTpHUYHOI IpoTrpeci;
3aIMyC NepioJUYHOro AeCATKOBOIO APOo6Y V¥ BUTJIAAL 3BUYANHOTO;
BUKOPHUCTAaHHS GOPMYJI 3araJIbHUX YWIEHIB i cyM mporpecii aJst
3HaX0/pKEHHs HeBiJIOMUX eJleMeHTiB MPOorpecii.




TEOMETPIA

3micm Hag4a.1bH020 Mamepiaay

JepatcasHi sumozu 0o pieHs 3a2a16bH00C8IMHbOI nidecomoskKu
YYHi8

Tema 1. HAUIIPOCTIIII TEOMET-
PUYHI ®ITYPU TA IX BJACTUBOCTI

F'eomeTpuuHi ¢irypu. Touka, npsaMa,
BiZIpi30K, IPOMiHB, KyT Ta iX BJIaCTUBOCTI.
BuMiproBaHHSA Bifpi3KiB i KyTiB.
bBicexkTpuca KyTa. BiicTanb Mixk iBoMa
TOYKaMH.

HaBoguTh NpUKIAAM reOMeTpUYHUX Giryp.

Onucye TouKy, IpsAMy, Biipi30K, IPOMiHb, KyT.

dopmyiioe:

03Ha4eHHsA: PIBHUX BiAPi3KiB, piBHUX KYTiB, 6iCEKTPUCH KYTa;

8/1acmugocmi: po3MillleHHs TOYOK Ha NpsIMil; BUMipIOBaHHSA
BiZpi3KiB i KyTiB.

3Haxo4UTh JOBXUHY BiZipi3Ka, rpajyCHy Mipy KyTa,
BUKOPHUCTOBYIOYHU BJIACTUBOCTI IX BUMipIOBaHHS.

306paxkye 3a J0NIOMOT010 KPeCasIPCbKUX IHCTPYMEHTIB
reoMeTpHU4Hi irypu, BKasaHi y 3MicTi.

3acTocoBy€ BUBYEHI 03HAaYEeHHS i BJIaCTUBOCTI J10
pO3B’sI3yBaHHS 33/1a4.

Tema 2. B3AEMHE PO3TALIYBAHHA
NPAMHUX HA IIJIOIIMWHI

CyMiXHI Ta BepTHUKaJIbHI Ky TH, IX
BJIACTUBOCTI.

[TapanesibHI Ta nepneHAUKYIApHI
MpsMi, IX BJaCTUBOCTI.

[lepnenaukyiap. Bifctanb Big To4kH
o mpamoi. KyT mMix fBoMa NpAMUMY, 1110
nepeTUHAKTHCA.

KyTy, yTBOpeHi npu nepeTuHi ABOX
NpsAMUX CiyHO0. O3HAaKU NapasiesbHOCTI
npsAMUX. BJlacTUBOCTI KyTiB, yTBOpEHUX
NpY NepeTHHI NapaJjeJIbHUX NPAMUX
CIYHOIO.

IloACHIOE, 110 TaKe akCioMa, TeopeMa, O3HAYeHH, O3HaKa.

HaBoauTh NpuK/Iagy reoMeTpudHUX Giryp, BKasaHUX y
3MICTI.

306paKye 3a [0IOMOTr010 JIiHIHKHU | KOCUHIIA NapasiesbHi !
[eprneHAUKYJAAPHI NpAMi.

Onucye KyTH, yTBOpEHI IIpU [lepeTHHI ABOX NPAMHUX Ci4YHOIO.

dopmyioe:

03HA4YeHHs: CYMIXHUX | BepTUKa/JIbHUX KYTiB, IapaJsie/IbHUX i
[epneHJUKYJIAPHUX IPAMUX, IepIeHJUKYIAPa, BifcTaHi Bij,
TOYKH 0 IPAMO];

8/1acmuBoCcmi: CyM>XXHUX | BEpTUKaJIbHUX KYTiB;
[apaJjieJibHUX i IepleHJUKYIAPHUX IPAMUX, KyTiB, yTBOPEHUX
[IpY NIepeTUHI lTapaJjeJIbHUX NIPSAMUX CIYHOIO;

03HAKU NTapaJleJIbHOCTI NIPAMUX.

OGIrpyHTOBYE B3aEMHE pPO3MillleHHsS BKa3aHUX Y 3MiCTi
reoMeTpUYHUX QIryp, CIMpPaYyrch Ha iX BJIaCTHUBOCTI.

JlOBOAMTD BJIACTUBOCTI CYMIXKHUX | BEepTUKaJIbHUX KYTIB,
napaJjieJIbHUX IPAMUX, IepleHJUKYJIAPHUX IPAMUX, O3HAKH
[apajieIbHOCTI IPAMUX.

3acToCcoBy€ BUBYEHI 03HAYEeHH | BJIAaCTUBOCTI 0
pO3B’sI3yBaHHS 33/1aY.

Tema 3. TPUKYTHHUKHU

TpukyTHUK i fioro eseMeHTH. PiBHICTB
reoMeTprUyHUX ¢iryp. O3Haku piBHOCTI
TPUKYTHUKIB.

Buau TpukyTHUKIB. PiBHOGegpeHU
TPUKYTHHK, M1OT0 BJIACTUBOCTI Ta O3HAKHU.
BucoTa, 6icekTpuca i MeiaHa
TPUKYTHHKA.

O3HakKHU piBHOCTI NPAMOKYTHUX
TPUKYTHHKIB. BJ1acCTUBOCTI NPAMOKYTHHX
TPUKYTHHUKIB.

CyMa KyTiB TPUKYTHUKA. 30BHIIHI}
KyT TPUKYTHHKA Ta MO0 BJIaCTUBOCTI.

HepiBHICTb TPUKYTHUKA.

Onucye 3MicT noHATTA “piBHI dirypu”.

HaBoauTth npukiagm piBHux ¢iryp.

306paKy€ Ta 3HaxX0AUTh Ha MaJlIlOHKaxX PiBHOCTOPOHHI,
piBHOGe/JpeHi, NPAMOKYTHI TPUKYTHUKH Ta X eJleMeHTH.

dopmyoe:

03HA4eHHs1: PI3HUX BU/iB TPUKYTHUKIB; GiCEKTPHUCH, BUCOTH,
MeJliaHU TPUKYTHUKA;

s/acmueocmi: piBHOGeAPEeHOro i NPSIMOKYTHOTO
TPUKYTHUKIB;

03HaKu: piBHOCTI TPUKYTHUKIB; piBHOGEIpEHOTO
TPUKYTHUKA.

Knacudikye TpUKyTHUKHY 3a CTOPOHAMHU i KyTaMH.

JlOBOAMTD: 03HAKU PIBHOCTI TPUKYTHUKIB, 03HAKU PiBHOCTI
Ta BJIACTUBOCTI NPAMOKYTHUX TPUKYTHHKIB, BJIaCTUBOCTI 1
03HAKHM piBHOGEAPEHOTO TPUKYTHHUKA, BJACTUBOCTI KyTiB
TPUKYTHUKA, BJIACTUBICTb 30BHILIHbOTO KyTa TPUKYTHHKA.

3acTocoBy€ BUBYEHI 03HaYeHHs i BJIAaCTUBOCTI [0
pO3B’si3yBaHHA 33/ay.

Tema 4. KOJIO I KPYT.
FTEOMETPUYHI IOBY JOBU

Kouno. Kpyr.

JloTu4yHa 10 K0J1a, ii BJIaCTUBICTb.

Koo, onrvcaHe HaBKOJIO TPUKYTHUKA.

KouJio, BnrcaHe B TPUKYTHUK.

3asjaua Ha No6Y OBy Ta il

03B’sI3yBaHHS.

TlosACHIOE, 1110 TaKe: 3a/laya HA N06Y/J0BY; reOMeTpUYHE
MicCIle TOYOK.

306paxxy€ Ha MaTIOHKaX KOJIO Ta HOTO eJIeMEHTH; JOTUYHY
/10 K0JIa; KOJIO, BIIUCaHe B TPUKYTHHK, | KOJIO, OTIMCaHe HAaBKO0JIO
HbOTO.

Onucye B3aEMHe po3TallyBaHHSA KoJia | NpsMOi.

dopmyioe:

03HAYeHHs1: KOJIa, KpyTa, iX eJIeMeHTiB; JOTUYHOI ZI0 KOJIa,
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OcHoBHIi 3a1a4i Ha MOGYAOBY:

— no6yA0Ba TPUKYTHUKA 3a TPbOMa
CTOPOHAMU;

— no6yA0Ba KyTa, 1[0 I0PiBHIOE
laHOMY;

— no6yo0Ba 6iCeKTPUCH JaHOTO KYTa;
— MOJAIJ JaHOrOo BiZipi3Ka HaBMiJ;

— no6yA0Ba NpsAMo], IKa
[epreHUuKyJasgpHa 10 JaHOI IpsAMOl.

K0J1a, OIIMCAHOT'0 HABKOJIO TPUKYTHHUKA, | K0JIa, BIMCAHOTO B
TPUKYTHHUK;

g/acmugocmi: cepeJUHHOI0 NepHeHANKYJIspa, 6iceKTpucu
KyTa, JOTUYHOI 0 KOJIa, liaMeTpa | XOpZiH, TOUKHU [IepEeTUHY
CcepeJUHHUX MIePIIeHAUKYJIAPIB CTOPIH TPUKYTHHUKA, TOYKH
[epeTUHY 6iCEKTPUC KYTiB TPUKYTHHKA.

Jl0BOAMTD BJIACTUBOCTI: JIOTUYHOI [10 KOJIa, iCHyBaHHSA KOJIa,
BIKUCAHOrO B TDUKYTHHUK, Ta KOJIa, OIMCAHOT'0 HABKOJIO
TPUKYTHUKA.

JloBOAMTH NpaBUIbHICTh BUKOHAHUX NMOOYA0B AJIs
OCHOBHMX 33/Jad4.

Po3B’s13y€ 0CHOBHI 33/1a4i HAa MO6Y0BY Ta HeCKJIaJHi 3a/aui,
[P03B’I3aHHA AKUX 3BOJUTHCS 0 OCHOBHUX OOy /10B.

3acTocoBy€ BUBYEHI 03HAaYEeHHS i BJIaCTUBOCTI J10
PO3B’sI3yBaHHS 33/1a4.

Tema 5. YOTUPUKYTHUKHU
YOTUPUKYTHUK, KOTO eJIeMeHTH.
[lapasiesiorpam Ta HOro BJAaCTHUBOCTI.
O3Haku napaJjiesorpama. [IpAMOKyTHUHK,
poM06, KBapaT Ta ix BJIaCTHUBOCTI.
Tpanenis.

BniucaHi Ta onrvcaHi YOTUPUKYTHUKHU.
BriucaHi Ta LieHTpa/IbHI Ky TH.

Teopema ®Paneca. CepefHs yiHis
TPUKYTHHUKAQ, 11 BJIACTUBOCTI.

CepenHs yiHig Tpanenii, il
BJIACTUBOCTI.

Po3ni3Hae€ onykii i HEOMYKJIi YOTUPUKYTHUKH.
Onucye YOTUPUKYTHUK | MOTO eJleMeHTH.
306paxKye€ Ta 3HaXOAUTh HAa MaJIIOHKAaX YOTUPUKYTHUKH
pi3HUX BU/JIB Ta iX eJIEMEHTH.
dopmy.oe:
03HAYeHHs [ e1acmMuU80cmi BKa3aHUX Y 3MICTI
YOTUPUKYTHUKIB; LIeHTPaJbHUX I BIMCAHUX Ky TiB; BIMCAHOIO i
ONKMCAHOI0 YOTUPUKYTHHUKIB; cepeHbOI JIiHII TPUKYTHHUKA |
Tpanewnii;
03HAKU TlapaJiesiorpama; BIIMCAHOro i oIucaHoro
YOTHPHUKYTHHUKIB;
TeopeMy DaJeca.
JloBOAUTD BJIaCTUBOCTI i 03HaKM NapaJiesiorpama,
BJIACTUBOCTI IPSIMOKYTHHKA, poM0a, KBaZpaTa, CyMH KyTiB
YOTUPUKYTHUKA, CepeJHbOI JIiHII TPMKYTHHUKA i Tpamnewii,
BIIMCAaHUX TA eHTPaJbHUX KyTiB, BIMCAHOTO Ta ONMUCAHOI0
YOTHPUKYTHHUKIB, TeopeMy Paseca.

3acToCoBy€ BMBYEHI 0O3HAYeHHS i BJaCTUBOCTI 10
03B’sI3yBaHH4 33/ay.

Tema 6. [IOJIBHICTDb
TPUKYTHHUKIB
Y3araibHeHa TeopeMa Paseca.
[loni6HI TpUKYTHUKU. O3HAKH
NoAi6GHOCTI TPUKYTHUKIB. 3aCTOCYBaHHA
NoAi6GHOCTI TPUKYTHHUKIB:

— cepeJHi nponop1iiHi Bifpi3ku B
NPAMOKYTHOMY TPUKYTHHKY;

— BJIACTHUBICTb GiceKTpUCH
TPUKYTHHKA.

Po3ni3Hae€ Ha MaJIloHKaX NOAi6HI TPUKYTHUKHU.

dopmy.noe:

y3azanvHeHy meopemy Paneca;

03HAYeHHs NOAIGHUX TPUKYTHHUKIB;

03HAKU MOJi6HOCTI TPUKYTHUKIB.

JloBOAUTDb 03HAKU NOAIOHOCTI TPUKYTHHUKIB, TEOPEMHU NIPO
cepe/iHi mponopLiiHi Bipi3KHU B IPSIMOKYTHOMY TPUKYTHUKY.

3acTOCOBY€ BUBY€EHi 03HaUYeHHA i BJJaCTUBOCTI 10
PO3B’sI3yBaHHSA 3a/1a4.

Tema 7. MHOTOKYTHHUKHM. ILVTOIII
MHOTOKYTHHKIB
MHOTOKyTHUK Ta HOTO eJleMeHTH.
OnyxkJii i HeOMyKJIi MHOTOKY THUKH.
CyMa KyTiB OIyKJIOTO MHOTOKYTHHKa.
BniucaHi i onucaHi MHOTOKYTHHUKH.
[ToHATTA MJI01i MHOTOKYTHHKA.
OCHOBHI BJIaCTUBOCTI IJIOIII.
[l1oma NpsAMOKY THHKA,
napasiejiorpaMa, TpPUKyTHHKa. [Liomma
Tpanenil.

ITosICHIOE, 1110 TaKe MJIOLIA MHOTOKYTHUKA.

Onucye MHOTOKYTHHK, HOT0 eJleMeHTH; ONyKJli i HeoNyKJi
MHOTOKYTHHUKH, OCHOBHI BJIaCTUBOCTI IJIOLL,

306paxKye€ Ta 3HaX0AUTh Ha MaJIlOHKaxX MHOTOKYTHHK i ioro
eJIeMeHTH, MHOTOKYTHHUK, BIIUCAHUH Y KOJIO, | MHOTOKYTHUK,
ONMCAaHUM HaBKOJIO KOJ1a.

dopmynoe:

03HAYeHHs1: MHOTOKYTHHKa, BIIUCAaHOTO Y KOJIO,
MHOTOKYTHHKA, OIMCAaHOT0 HAaBKOJIO KOJIa;

meopemu: IpO CYMy KYTiB ONyKJIOr0O MHOTOKYTHHKA; PO
/101y TPSIMOKYTHHKA, TapaJiesiorpaMa, TPUKYTHHKA, TpareLii.

JloBOAUTb TEOpEMHU NPO IJIOLL TapaJiesiorpaMa, TPUKYTHHKA,
Tpanenil.

3HaxX0AUTD IJIOLLi MHOTOKYTHHUKIB, BUKOPUCTOBYIOUU
BUBUYEHi BJIACTUBOCTI ¥ popmysin.

3acTocoBye€ BHMBYEHi 0O3HAYeHHS i BJACTUBOCTI 0
PO3B’sI3yBaHHSA 3a/1ay.




Tema 8. PO3B’AI3YBAHHA
IMPAMOKYTHHUX TPUKYTHHUKIB
Teopewma Ilidaropa.
[lepnenukynsp i N0XKUI4, ix
BJIACTUBOCTI.
CHHYyC, KOCHUHYC | TAaHT€HC FOCTPOro
KyTa IPAMOKYTHOTO TPUKYTHHUKA.
CniBBiJHOIIEHHS MiXK CTOPOHAMHU i
KyTaMH IPAMOKYTHOT'O TPUKYTHHKa.
3HavyeHHs CUHYyCa, KOCUHYCA i
TaHreHCa [JedKUX KyTiB.
Po3B’sA3yBaHHA NIPAMOKYTHUX
TPUKYTHUKIB. [Iprkiaani 3agayi.

OnuMcye noxusuy.

dopmynoe:

e/aacmueocmi neprne”HuKyJidapa i moxusorl;

03HAY€eHHs1 CUHYCa, KOCUHYCA | TaHTeHca TOCTPOro KyTa
NPAMOKYTHOI'O TPUKYTHHKA;

meopemy Ilidaropa;

cniggidHOWeHHs1 Mi>k CTOPOHaMM Ta KyTaMHU IPAAMOKYTHOTO
TPUKYTHHKA.

3HaxXo0AUTb 3HAYEHHS CUHYCA, KOCUHYCA | TaHTreHca AJis KyTiB
30°,45°, 60°.

JoBoauTts Teopemy Ilidparopa.

Po03B’A3y€ NpSAMOKYTHI TPUKYTHUKHU.

3acTOCOBY€E aITOPUTMHU PO3B’I3yBaHHS NPAMOKYTHHUX
TPUKYTHHKIB 10 p03B’I3yBaHHs NPOCTIIINX NPUK/IAJHUX 337a4.

Tema 9. PO3B’A3YBAHHA
TPUKYTHHUKIB
CHHYyC, KOCUHYC, TaHI'eHC Ky TiB Big 0°
o 180°.
ToTOXHOCTI:
sina +cos’ a =1;
. ~N
sin€80° —a Fsina;
0 ~
cosq80° — & > —cosa;
sin€0° — & xcosa;
)\_ ’
cos€o° —a Fsina.
TeopemMu KOCUHYCIB i CHHYCIB.
Po3B’s13yBaHHS TPUKYTHHKIB.
[IpuknagHi 3agayi.
®opmyu A9 3HAXO/AKEeHHS IJIOLL

TI0SICHIOE, 1110 TaKe CUHYC, KOCUHYC i TaHTeHC KyTiB Bif 0° fo
180°.

dopMyJ1I0€ TEOpEMU KOCUHYCIB i CUHYCIB.

Onucye ocHOBHI BUIIQ/IKU PO3B’I3yBaHHA TPUKYTHUKIB Ta
QJITOPUTMH IX pO3B’sI3yBaHHS.

JlOBOAMTB TeOpeMU CUHYCIB | KOCUHYCIB.

Po3B’A3y€ TPUKYTHUKH. 3aCTOCOBYE aJIFTOPUTMHU
PO3B’sI3yBaHHSA TPUKYTHHUKIB 10 pO3B’A3yBaHHSA NPUKJIAJHUX
3a/ad.

BukopucToBy€ GopMyJiu 151 3HAXOAKEHHS IO
TpUKyTHHKa (['epoHa, 3a IBOMa CTOPOHAMM i KyTOM MiX HUMH, 3a
pa/iiycoM BIIMCaHOTO i OMCAHOTO KO0J1a) B pO3B’sA3yBaHHI 3a/a4.

[IpaBUIbHI MHOTOKYTHUKH. PopMyn
paZliyCiB BHUCAHUX | OIMUCAHUX KiJI
MpaBUJIbHUX MHOTOKYTHHUKIB.

[To6yoBa npaBUJIbHUX
MHOTI'OKYTHUKIB.

JoBxunHa KoJia. J/loBxKWHa Ayry KoJa.
[l1o1a Kkpyra Ta HOro 4acTHH.

TPUKYTHHKA.
Tema 10. IPABUJIBHI Onucye KpyroBuil CEKTOp i CErMeHT.
MHOTI'OKYTHHUKH dopmy.oe:

03HAY€eHHs IPaBUJIBHOTO MHOTOKYTHUKA;

meopemu: IPO BiAHOIIEHHH JAOBXWHHU KO0J1a [10 KOro JjiaMeTpa;
Mpo MJIOLLY KpyTa.

3anucye i nosicHOE dopMyu:

paziyciB BHMCAHOTO i ONMMCAHOTO KiJl IPaBUJIbHOTO
MHOTOKYTHHKa,;

paZiyciB BHMCAHOTO i OMCAaHOrO0 KiJl IPaBUJIbHOTO
TPUKYTHHKA, YOTUPUKYTHHUKA (KBaApaTa), eCTUKYTHUKA;

JOBXHMHHU K0J1a 1 ;YT K0J13;

IJIOILI KpyTa, CeKTopa i cerMeHTa.

Byaye npaBUJIBHUIN TPUKYTHUK, YOTUPUKYTHHK,
LIeCTUKY THHUK.

JoBoautb popMysau pajiiyciB BIMCAHUX i OMUCAHUX KiJ
MpaBUJIbHUX MHOTOKYTHHUKIB.

3acToCcOBYy€ BUBYEHi 03HaUYeHH4 i BJJaCTUBOCTI 0
pO3B’sI3yBaHHs 33/1aY.

Tema 11. JEKAPTOBI KOOPJMUHATH
HA IIJIOUIUHI

[IpasMoOKyTHa cucTeMa KOOpAUHAT Ha
o rHi. KoopinHaTu cepenuuu
BiZipi3ka. BigcTanb Mik IBOMa TOYKaMH i3
3a/laHMMU KOOpAVMHAaTaMu. PIBHAHHA KoJ1a
i npsAMoOl.

Onucye npsAMOKYTHY CUCTEMY KOOpJUHAT.

Po3ni3Hae€ piBHAHHSA KoJia Ta NPSAMOI.

3anucye i ;Zo0BOAMTL GOPMYJIM KOOPJAUHATH CEPeSJMHU
BiZipi3Ka Ta BiiCTaHiI MiX ABOMa TOYKaMH.

3acrocoBye BuBUeHi GopMys i piBHAHHSA diryp Ao
PO3B’sI3yBaHHSA 33/1ay4.

Tema 12. BEKTOPH HA IVIOIIUHI

BekTop. MoayJib i HanpsAAM BeKTOpa.
PiBHicTb BekTOpiB. KoopiHaTH BeKTOpa.
/lonaBaHH4 1 BiiHIMaHHS BEKTOPIB.
MHO>eHHs1 BeKTopa Ha yucjao. KoniHeapHi
BEKTOPH.

CkaJIspHUH 106YTOK BEKTODIB.

Onucye BeKTOp, MOAYJIb | HANIPSIM BEKTOPa, KOOPAUHATH
BEKTOPa, [il HaJ, BEKTOpPAMHU, PiBHICTb i KOJIiIHEapHiCTb BEKTOPIB.

Biakiagae BekTop, piBHUN JaHOMY; BEKTOp, piBHUH cyMi
(pisHuLi) BeKTOPIB.

dopmy.iroe:

esacmusocmi Ail HaJ BEKTOpaMU;

03HQ4€eHHs CKaJIIPHOro J06YTKY BEKTOPIB, 10ro BJIACTUBOCTI.
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3acTocoBye€ BHMBYEHi 03HAYeHHS i BJaCTUBOCTI /10
pO3B’s13yBaHHS 33/1aY.
Tema 13. IOYATKOBI BIAJOMOCTI 3 | Onmucye B3aeMHe po3MillleHHs B IPOCTOPi ABOX NPSIMUX;
CTEPEOMETPI{ psAMOI Ta MJIOLWHU; JBOX MJIOLKH.
B3aeMHe po3TalllyBaHHA NPSIMUX Y IlosiCHIOE, 1110 Take:
npoctopi. B3aeMHe po3TalyBaHHSA npsaMa NpysMa, ipamiza, LUIIHAP, KOHYC, KyJId Ta iX
MJIOIIUH. B3aeMHe po3TallyBaHHSA IPSMOI [eJleMeHTH;
Ta MJIOLKHU. [lepneHAUKYSp A0 NOBEPXHA i 06'eM MHOTOIpaHHUKa i TiJla 06epTaHH4.
MJIO M HU. 306paxye i 3HAX0AUTh HAa MaJIFOHKAaX MHOTOT'PAaHHUKM i Tisa
[Ipsima npusma. [lipamiga. Ilioma 06epTaHHA Ta IX eJIeMEHTH.
MOBEPXHi Ta 06’'€eM NpU3MHU i mipamizu. 3anucye i nosicHo€ $popMyJIu 01 HOBEPXOHb i 06'€EMiB
Huninap. Konyc. Kyas. [Tnougi 3a3HauyeHUX y nporpaMi reoMeTpU4IHUX Qiryp.
NOBEePXOHb i 06’€MHU UIIHApA, KOHYyCa i 3acTocoBye€ BHMBYEHi 03HaYeHHs i BJAAaCTUBOCTI /10 po3B’s13aHHS
Ky.JIi. 3a/lay y T. 4. IPUKJIAJHOTO 3MiCTYy.
Po3B’si3yBaHHA 3a/ja4 HAa 0OYUCIEHHSA
MJIOII, TOBEPXOHL i 06’€MIB, y TOMY 4HCJIi
NPUKJIAJHOTO XapaKTepy.

Kpurepii oniHlOBaHHA HaBYA/IbHHUX JOCATHEHb YYHIB

PigHi
HABYA/NbHUX
docsizHeHb yyHig

Baau

Kpumepii oyiHo8aHHA HaBYANbHUX JOCSI2HEHb YUHIB

I. [loyaTKOBUH

Y4eHb: po3nizHae oJUH i3 KiJIbKOX 3alpONOHOBAaHUX MaTeMaTUYHUX 06 EKTIB
(cumBouiB, BupasiB, reoMeTpuyHUx Qiryp TOL[O), BUAIIMBLIM HOTO cepef iHIIUX;
yumae i 3anucye 4YWCaa, TEPENUCye JaHUHA MaTeMaTHYHUUA BHpas, dopmyiy;
306pascae HaWnpocTiii reoMeTpuyHi Girypu (Masroe€ eckis).

Y4yeHb: 8UKOHY€E OJJHOKPOKOBI Aii 3 YMCIaMy, HAUNIPOCTIMIMMU MaTeMaTUYHUMHU
BHUpa3aMy;
8ni3Hae oKpeMi MaTeMaTH4YHi 06’€KTH i OSICHIOE CBil BUGIp.

Y4eHb: chiscmassisie faHi abo CJI0BECHO ONMCaHi MaTeMaTHYHi 06’ €KTH 3a iX
CYTTEBHUMMU BJIACTUBOCTSIMU;
3a JONOMO2010 8YUMe.isl BUKOHYE eJleMeHTapHi 3aBAaHHS.

II. Cepepniit

YdeHb: 8i0meopo€ 03HaYeHHSI MaTeMaTUYHUX MOHSATD i GOPMYJIIOBaHHS
TBEP/KEHb;

Ha3uBae e1leMEeHTH MaTEMaTUYHUX 06 EKTIB;

hopMyt0€ lesiKi BIACTUBOCTI MaTEMaTHYHUX 06 €KTIB;

BUKOHYE 3a 3pa3KOM 3aBJIaHHs 060B’sI3KOBOTO PiBHSI.

YueHb: i110cmpye 03HaYeHHS1 MaTEMAaTUYHUX MOHSITh, QOPMYJIIOBaHb TEOPEM i
[paBUJI BAKOHAHHS MaTEMaTUYHMX [Iill MPUKJIaJaMHU i3 MOSICHEHb BYUTEJIsSI a60
[iJpy4YHUKA;

[p038’s13y€ 3aBlaHHSA 060B’I3KOBOT'0 PiBHS 3a BiJOMUMH aJITOPUTMaMU 3 YACTKOBUM
MOsICHEHHSIM.

YueHb: it0cmpye 03Ha4eHHsI MaTeMaTHYHUX NOHATh, QOPMYJIIOBaHb TEOPEM i
NpaBUJ BUKOHAHHS MaTeMaTUYHUX il BJACHUMU NPUKIaAAMY;

camocmiliHo po38’s13y€ 3aBJJaHHs 060B’I3KOBOI'0 PiBHSA 3 JOCTATHIM NOSICHEHHSAM;
Banucye MaTeMaTUYHUH BUpas3, popMyJly 3a CIOBECHUM GpOpMYJIIOBAHHSIM i HABNAKHU.

I1I. locTaTHik

Y4eHb: 3acmocogye 03Ha4YeHHS MaTEMAaTUYHUX MOHSATD Ta iX BJACTUBOCTEH s
PO3B’s13aHHS 3aBJaHb Y 3HAHOMUX CUTYaLifX;
3HAE 3a/IEXXHOCTI Mi>K eJleMeHTaM1 MaTeMaTUYHHUX 06’ EKTIB
camocmiliHo sunpas/isie BKa3aHi HOMy MOMMJIKY;
038’s3y€ 3aBlaHHs, epebadyeHi nporpamolo, 6e3 AOCTATHIX NOsSICHEHb.

YdeHb: 8010di€e BU3HaUeHUM NPOrpaMolo HaBYaJbHUM MaTepiasioM;
[p036’s13ye 3aBAjaHHs, lepe/6adyeHi IporpaMolo, 3 YaCTKOBUM MOSICHEHHSM;
uacmko8o apzyMeHmye MaTeMaTUYHi MipKyBaHHS ¥ po3B’s13yBaHHs 3aB/aHb.

YdeHb: 8i1bHO 80/100i€ BU3HAYEHUM IIPOrPaMoOI0 HaBYaJIbHUM MaTepiaiomM;
camocmiliHo 8UKOHY€ 3aBIaHHS B 3HAHOMUX CUTYAIlisIX i3 OCTATHIM NOSICHEHHSIM;
8UNpas/isie JONYILEHI TOMUJIKY;
nogHicmio ap2ymeHmye o6rpyHTYBaHHS MaTEMAaTUYHUX TBEP/XKEHb;

038’513y€ 3aBJJaHHs 3 JOCTATHIM NOSICHEHHSIM.
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IV. BuCOKuMii 10 3HaHHA, BMiHHA 1 HABUYKHU Y4YHA MOBHICTIO BiiNOBijal0Th BUMOTraM Iporpamy,
30KpeEMa, yUeHb:
yceidoms1t0€ HOBI /11 HBOTO MaTeMaTUuHi PpakTy, iel, BMi€ 0BOAUTH MepebOadeHi
[pOrpaMol0 MaTeMaTU4Hi TBEP/XKEHHS 3 J,OCTATHIM OOI'PyHTYBaHHSM;
nio kepisHUYmMaoM yyumes 3Haxo0ums Jxepesia iHpopmauii Ta camocTiliHO
BUKODPUCTOBYE IX;
038’513y€ 3aBJaHHs 3 IOBHUM NOSICHEHHSIM i OOI'PYHTYBaHHSM.

11 Y4eHb: 8i/1bHO | NpABUILHO BUCA0B1H0€ BIANIOBIAHI MaTeMaTUYHI MipKyBaHH4,
[IEpEKOHJINBO apr'yMeHTYE iX;
camocmiliHo 3Haxodumb Jxxepesia iHopMalii Ta npaitoe 3 HUMY;
BUKOpUCMOBYE HAOYTi 3HaHHA i BMiHHSI B HE3HAMOMHUX JJIsI HBOT'O CUTYALifIX;
BHae epenb6ayeHi NporpamMor0 OCHOBHI METOIM PO3B’si3aHHSA 3aB/IaHHS i BMi€ iX
3aCTOCOBYBATH 3 HEOOXiAHUM OOIPYHTYBAHHSAM.

12 Y4eHb: 8usi8151€ BapiaTUBHICTb MUCJIeHHS i pallioHa/MIbHICTb Y BUGOPi criocoby
P03B’I3aHHA MaTeMaTU4HOI po6JieMy;
BMi€ y3araJbHIOBaTH U CUCTEMaTHU3yBaTH HAOY Ti 3HAHHS;
BdamHuti do po3e’sizysaHHs HeCTaHAAPTHHUX 3334 i BIIpas.

OniHlOBaHHS BCTYNHUKIB 3 MaTeMaTHKHU IPOBOAUTHCS 6e3M0CcepeiHbO il Yac MPOBeAeHHS BCTYITHOIO
eK3aMeHy 3a pe3yJIbTaTaMH BUKOHAHHS TECTOBUX 3aB/JaHb.

BCTYNHUKY CK/IaAaI0Th BCTYIIHUM iCIIUT 3 MaTeMaTHKH 3rifHo [IpaBus npuiioMy, BCTynHUH 6a
BU3Ha4yaeTbcA y 200 6asibHil cucTeMi.

Po3rziisiHyTO i cCXBasieHO Ha 3acifjaHHI NpeJMeTHOI eK3aMeHal[inHOI KOMICii

npotokosi Ne 1 Big 04 uwToro 2021 poky

T'os08a kKomicii B.I1. Boiiko
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