Ana ponpodinbHOI NiAroToBKU Ta NPodinbHOro HaBYaHHA
(y ABox yacTuHax)

MATEMATURA

Yactuna |. IOMPO®I/IbHA MIATOTOBKA

(DakynbTaTuMBHI Kypcu ana 5-9 knacis
DakynbratvBHi Kypcn gna 8-11 knacis

Kypcu 3a Bubopom ana 8-9 knacis

DaKkynbTaTUBHI KypCu Ta Kypcu 3a BUGOpoOM

ANA KNaciB 3 NornubneHnm BMBYEHHAM MaTeEMaTUKM
[Mporpamu cnewdianizoBaHUX 3arasibHOOCBITHIX
HaB4YaNbHUX 3aKnaais

[IPOIPAMW

BUDABHMLITBO |
PAHOK ‘ |




_E-uv_c_mc

CxBaneHo MiHicTepcTBOM OCBiTM | HAYKMN YKpaiHu

3bIPHUK NPOIPAM

Ana ponpodinbHOI NiAroToBKN Ta NPodiNbHOro HaBYaHHA
(y aABoX 4acTuHax)

Ta Kypcu 3a Bubopom

MATEMATWKA

Yactuua 1. JOMPOOIIbHA NMIATOTOBKA

= (QDakynbTaTUBHI Kypcn gna 5-9 knacis
= (QakynbtaTuBHI Kypcn gna 8-11 knacis
= Kypcu 3a Bubopom ana 8-9 knacis
= QDaKynbTaTUBHI KypCcn Ta Kypcu 3a BUOGOpOM
ONA KnaciB 3 NOrnMbneHnm BUBYEHHAM MaTeMaTUKK
= [Iporpamun cneuianizoBaHUX 3arasibHOOCBITHIX
HaBYaNbHUX 3aKnajiB

BUOABHULITBO

PAHOK A




e-lnm

YIOK 51(07)
bBK 74.262
3-41

CxBasieHO [1s1 BUKOPUCTAHHSA Y 3ara/IbHOOCBITHIX HaBYQ/IbHUX 3aK/IaJjax
HayKOBO-MeTOJUYHOIO KoMici€lo 3 MmaTeMaTuku HMP 3 nutanb ocBiTH
MiHicTepcTBa OCBiTH i HAyKu YKpaiHU
(npomoxon 6i0 24.06.2010 p. Ne 4)

3-41 36ipHUK MIpOTpPaM 3 MAaTeMATHKH [JIsi HOTPOPUIbHOI MIATOTOBKY Ta
npodinpHOro HaBuaHHs (y 1BOX yactuHax). Y. I. [lonpodinbHa miaroTos-
ka: QakynpTaTuUBU Ta Kypcu 3a Bubopom / Yropsaa. H. C. [IpokomneHnko,
O. I1. Bamrynenko, O. B. €prina.— X.: Bug-Bo «Panok», 2011.— 320 c.

ISBN 978-611-540-385-1

BunanHsa MICTHTB IporpaMy 3 MaTeMaTHUKU I HOMPOMUIBHOI MATOTOBKH Ta
npodiIbHOTO HAaBYAHHS YYHIB 3ara/IbHOOCBITHIX HaBYAJIbHUX 3aKIaiB. 30ipHHUK
CKJIAIA€ThCA 3 IBOX YaCTHH.

Ho vactunu I «lonpodinpHa miarotoBKa» BBIAIIUIM IPOrpaMu (paKyIbTaTUBIB Ta
KYpciB 32 BHOOPOM [/Is1 OCHOBHOI IITKOJIM, @ TAKOK TaKi, BUK/IATaHHA AKUX PO3IIO-
YUHAETHCS B OCHOBHIN 1 IPOJOBXXYETHCSA Y CTAPIIIH HIKOJIL. J]0 11i€l YacTUHU TaKOX
BKJTIOUEHO MTPOTPaMU CHeliali30BaHUX 3ara/IbHOOCBITHIX HaBYA/IbHUX 3aK/Ia/liB.

Yacruna Il «[TpodinpHe HaBYaHHSI» MICTUTB TPOTPaMU 3 MATEMATUKHU Ta IIPOTpa-
Mu GaKyIbTaTUBIB 1 KYpciB 3a BU60poM (pisHi mpodini HaByanus) mist 10-11 kaacis
3araJIbHOOCBITHIX HaBY&/JIbHUX 3aKJIa/IiB.

[IpusHadeHO /s BUMTEIIB MaTeMaTUKU 3araJbHOOCBITHIX HaBYaJIbHUX 3a-

KJIAJIiB.
YK 51(07)
BbK 74.262
© H.C.IIpokonenko, O.II. Bamrynenko,
O. B. €prina, ynopsagkysanss, 2010
ISBN 978-611-540-385-1 © TOB Bumasuuirrso «Panok», 2011



NMEPEAMOBA

Illanosni euumeni!

Kypcu 3a BU60poM € 060B’I3KOBOIO CKJIAJI0OBOIO IIepeIiKy HaBYaTbHIX IIpef-
METiB fIK Y CTapIIiil ITKOJI, TaK i ;1 fonpodinbHOI miAroToBKM. BoHM BiirpatoTsh
BX/IVBY POJIb Y 3a0e31e4eHHi 0COOMCTICHO OPiEHTOBAHOTO HABYAHHA i CTBOpEH-
Hi B/TaCHOI OCBITHBOI TpaeKTOpil MKoIsIpa. Bubip TeMaTnku KypciB 3IiliCHIOETHCA
YYHSAMM BiJITIOBiTHO /10 iX 6a>kaHHA Ta iHTepeciB, a BiABiAyBaHHA 0OpaHUX HUMU
KypciB € 000B’A3K0BMM. TeMaTVYHUII ITepeTik KypciB 3a BUOOPOM, 1[0 IIPOIIOHY-
€TbCA YIHAM, Ma€ OyTU HaJIMIIKOBYM /ISl BapiaTUBHOCTI BUOOPY.

3a 4yac HaBYaHHA y 8-9 KjacaX y4YHi MalTb ONpaljloBaTy He MEHIIEe HiX
2-3 xypcu. Y HaBYaJIbHOMY 3aklafii 6a>kaHO CTBOPUTY Taki yMOBH, W00 Y4HI
MaJIyt MO>X/IMBICTD BifiBiyBaTu Kypcu 3a BubopoM 3 pisHux npepgmetis. Lle goro-
MOXKe IM OIIiHMTY CBOI MOXK/IMBOCTI Ta 30pi€HTYe Ha NopanbInii Bubip mpodito
HaBYaHHsA. CaMe TOMY 3MiCT TaKuX KypciB Mae He Tinbku mictutu indopmario,
10 pO3LIMPIOE 3HAHHA 13 IIKITbHUX MPEJMETIB, a i1 3HaIOMUTY Y4HIB i3 pi3HMI-
MM CIIOCO6aMM IisA/IbHOCTI, HEOOXiqHMMM I8 ITONAJIBIIOTO YCHIITHOIO HaBYaHHA
B KJIaCax TOTO 4M iHIIOTO MPOdi/Tio CTapIIOl HIKOJA.

dakynpTaTHBM i TYPTKU TaKOX € OffHi€I0 3 popM opranisanii sonpodinbHOI
HiIOTOBKY: X BUOIp 3/1ilICHIOE BUNMTEb,  YYHI Bi/IBiIyIOTh Ha JOOPOBIIPHUX 3a-
cajax.

Kypcu 3a Bubopowm, paxynpTaTuBy i TypTKM peani3yloTbCs 3a PaXYHOK TOIVH
BapiaTMBHOI CK/IaZIOBOi HABYA/IbHOTO TIAHY IIKOJM. [X ONTUMa/IbHUI CyMapHUI
o0cAT Mae CTAHOBUTHM He MeHIle Hixk 35-70 ropuH Ha pik. [IponeneBTraHmi1 eTan
nonpodinbHOI MiATOTOBKYM MOYKHA PO3MOYMHATY BXKe Y 5 KjIaci, 110 J03BOUTH
Y4YHSM YCBiJOMMUTHM BIacHUI BUOIp sIKOMOTA paHille.

YacTuna I 36ipHUKa pucBAYeHa KOMpOodiMbHIN MiATOTOBIi YYHIB i MiCTUTD
HaBYa/IbHi IpOTpaMy 3 MaTeMaTHKY J/IsI Pi3HUX eTaIliB caMe JonpodinbHOI mifro-
TOBKIL: TYPTKa i paxy/IbTaTUBHUX KYPCiB Aj1 5-6 K/IaciB, paKy/IbTaTUBHUX KYPCiB
U1l 7-9 KI1aciB, NOTiKO-MaTeMaTUYHNX (aKyIbTaTUBHUX KYpCiB id 5-9 Kiacis,
KypciB 3a Bu6opom i 8-9 kiacis.

Oxpim 3a3HavyeHUX KypciB 4acTuHa | 30ipHMKA BK/IIOYAE TAaKOX aBTOPCHKIi
nporpaMu 3 MaTeMaTuKU, sIKi 7obpe cebe 3apeKOMeHJyBamu i 3a SIKMMM BXKe
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llepeamoBa

6arato pokiB IpaIlOIOTh Y BiJOMMX 3ara/IbHOOCBITHIX HaBYa/IbHUX 3aKJIafiaxX pi3-

HIX perioHiB YKpaiHu.

He omunynu mu i1 y4yHiB, sKi Bxe y 8 k1aci 3pobunn cBiit Bubip Ha KOpUCTh
HOIIMOIEHOTO BYBYEHHS MaTeMaTVUKIA, i BKJIIOUMIN JIIsT HUX TIporpaMy paKyib-
TaTUBIB i KypciB 3a BMOOPOM, pO3paxOBaHUX SIK Ha OIPAIIOBAHHS IIPOTATOM Ofi-
HOTO POKY (9 KJ1ac), Tak i MpoTAroM 4YO0THpPhOX pokiB (8-11 kmac).

KoyxHa mporpama BifmoBifjae BciM BMMOTaM [0 HaBYAJIbHUX IIporpaM da-
KY/IbTAQTUBIB i KypciB 3a BUOOPOM: MiCTUTD MOSICHIOBAJIbHY 3aIIMICKY, peKOMeH-
JaLil mof0 TepMiHIB BUK/IaZaHHA KypCy, TEMAaTUYHUI PO3IIOLIT HaBYaJIbHOTO
HaBaHTa)XEHHA Ta BMMOTMU O HaBYa/bHUX JOCATHEHb Y4HiB. [Jo meAKux mpo-
IpaM [OJAETbCA OPIEHTOBHE KajleHJapHO-TEMATHYHe IIJTAHYBaHHA Ta METONY-
Hi BKa3iBKM II0J0 BUK/IAaJJaHHA KypCy. Y4YUTENIb MOXKe CAMOCTIIHO CKOPUTyBa-
TV PO3IIOAI TOAVIH MK TeMaMy 06paHOT0 KypCy 3a/Ie)KHO BijJj HaBaHTa)XEHHS,
BIUJi/IEHOTO Ha JOoNpoQiNbHY MiATOTOBKY Y4YHiB B Me)XaX HAaBYa/JIbHOTO IIIAHY
KOV, MOXK/IMBOCTEI i moTpe6d yuniB. CroiiBaeMocCh, 110 3alIpOIIOHOBAHE BI-
DAHHA NOIIOMOYKE BUMTENAM 1 KepiBHMKaAM HaBYa/IbHUX 3aK/IaJiB B OpraHisaliii
Ta SAIKiCHiN peanisanii gonpodinbHOI MiATOTOBKN.

BucnoBmoeMo moAsKy BCiM aBTOpaM NOAAHMX Yy 30ipHMKY HaBYaIbHUX
IIporpaMm 3a aKTMBHe CHpUSIHHA y peanidanil Konnenmii mpodinbHOro HaB4aHHSA
B CTapIILill IIKOJII.

Ynopsonuku
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[MPOIPAMU DAKYJIBTATUBHINX
KYPCIB I TYPTKA

MaTtemaTu4yHi cmaparam (5-6 Knacm)

MaTtemaTu4yHu Kanenpockon (5-6 Knacm)
Po3B’A3yemMo TeKcToBi 3aaaui (5-6 kKnacu)

LlikaBa maTtemaTuKa (6 Knac)

IcTOpUYHI LiKaBMHKKU Y MaTeMaTU4YHUX 3aaa4ax (6 Knac)
Po3B’AA3yemMo npuKnaaHi 3agadi (6 knac)

MatemaTtu4Hi o6pii (rypToK, 5-6 Knacm)

JloriyHi CTEXXMHKKU MaTeMaTUKu (5-8 Knacu)

Jlorika (5-9 kKnacu)

BuopaHi nutaHHa anre6pu (7 Knac)

IcTopia matemaTuku (7-9 kKnacwm)

3a nawTyHKamMHM WKiNbHOT MaTemMaTuKm (7-9 Knacwm)
leomeTpifa AK NnpaKTUKa, norika i daHrasisa (7-9 Knacm)
Moaynb uucna (8-11 Knacwm)

Po3B’fA3yBaHHA 3ajay4 3 napameTtpamvu (8—11 kKnacm)



MATEMATUYHI CMAPAI AU

Mporpama dakynbTaTUBHOIO KypCy ANfl Y4HIiB 5-6 KnaciB

Astop: [Tombposcvka Jlapuca Cmenaniena, 6uumenv mamemamuku
3a2a71bH00C8iMHY020 naxciony I-11I cmynenie m. lllenemiexa

NOACHHBAJIbHA 3ANUCKA

[Tporec pepopMyBaHHA cucTeMM cepeJHbOI OCBIiTI Ma€ BK/IIOYATH B cebe
He JIMIlle MOJIEPHI3AIliI0 MIKIIBHOIO KYpCy MaTeMaTUKIY, a VI HAIIOBHEHHSA J10Tr0
HOBUM 3MiCTOM, SIKUIl JO3BOJUB OU MiBUIIUTU piBeHb MaTeMAaTUYIHOI OCBi-
TU HiAPOCTAI0YOro MOKoMiHHA. HaBumTu piteit 6auntym Kpacy mMaTeMaTUKM,
po3BuBaTu Ta GOpMyBaTH iHTepec J0 Hel — OJHe 3 HallBAXK/IMBILINX 3aB/JaHb
BUKJ/IaJJaHHA MaTeMaTUKMY, aJ Ke CTiIKMUI Mi3HaBa/IbHUM IHTEpeC € OGHUM 3 1H-
CTPYMEHTIB, 1[0 CIIOHYKA€ IKOJIAPIB /10 Oi/bII IO 0KOTO i3HAHHA IPeAMeTa,
po3BuBae ixHi 37i6HOCTI. [IpoTe 3HaHHA, AKi OTPUMYIOTH IIKOJAPI HA YPOKAX
il YaCc BUBYEHHA OCHOBHOIO KYpPCY MaTeMaTUKU, He 3aBXIU BUABIAIOTHCA
NOCTaTHIMU. Y 3B’A3KY 3 LM 3POCTa€ ponb (aKy/IbTaTUBHUX 3aHATD 3 MaTe-
MaTUKY, Ha SIKUX YIHi IOITTNOMIOITh Ta CUCTEMAaTH3YIOTh 3HAHHS 3 OCHOBHOTO
KYpCYy, OTPUMYVIOTh IOJATKOBY iH(MOpMalilo BUXOAAYM 3 HOCATHEHb MaTeMa-
TUYHOI HayKM.

Daxy/nbTaTUBHUI Kypc «MareMaTM4yHi cMaparju», 1o MPOIOHYETbCA 1A
Y4HIB 5-6 KJIaciB, IKi LIKaBIATbCA MaTEMATUKOIO, BUCBIT/IIO€ IMTAHHA, HE OIIpa-
11bOBaHi B 6a30BOMY KypCi IIKi/TbHOI MaTeMaTUKIA.

Merta Kypcy:

* (GopMyBaHHSA B YYHIiB ySBJIeHb IIPO MaTeMAaTUKY K GOPMY ONNUCY Ta
MeTOJ| MMi3HaHHA JIMICHOCTI, PO3YMIHHSA PO/l MaTEMATUKN B CYy4aCHOMY
KUTTI;

* 030pO€HHs YYHiB IEBHUM 00CATOM TreOMEeTPUYHMX 3HaHb i BMiHb, HEOOXif-
HUX I CHPUMHATTA Ta YCBIIOM/IEHH HABKOIMIIHDOI IiA/IBHOCTI.

3aBfaHHSA Kypcy:

* NIpUILIEIUIIOBATH YYHAM IHTepec J0 MaTeMaTHUKI;

* TOIMMOMIOBATY i pO3LIMPIOBATY 3HAHHSA YYHIB 3 MaTeMaTHK;

* pO3BMBaTM MaTeMaTHMYHMII KPYyrosip, joriyHe ¥ aOCTpaKTHe MVC/IEHHS,
OOCTiAHNIIbKI BMiHHA Ta HaBMYKY LIKOJIAPIB;

* CIPUATHU IHTEIEKTYa/IbHO-IIPAKTUYHIN JOCTIAHNULBKINA SiATBHOCTI YYHIB;
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MatematnyHi cmaparam

* BJJOCKOHAJIIOBATH IPOCTOPOBY YABY, 00pa3He MIC/IEHHSI, 300paXXyBaIbHO-
rpadivHi BMiHHSA, IpUtOMM KOHCTPYKTMBHOI Ais/IBHOCTi, TeOMETPUYHY
iHTYyiniro, okomip, nam’ATh, GOPMYBaTV IPABWIbBHY MaTeMaTUYHy MOBY;

* BUXOBYBAaTM BMIiHHA JJONIATV TPY[HOILI ITiJj Yac po3B’sI3yBaHHA MaTeMa-
TUYHUX 3aJa4, HAIIOJEI/IMBICTh Ta IHIIIIATUBY, MO3UTUBHI AKOCTI 0CO-
bucrocTi (BiAmoBiganbHICTh, CYM/IiHHICTD, AVCUUIUTIHOBAHICTD, OXail-
HIiCTb, CTApaHHICTBD).

TeomeTpuyHa CK/IafoBa ObOTO KYPCY A€ BUUTEIO YHIKa/IbHY MOX/INBICTb
pO3BMBATK AUTUHY Ha Oynb-akoMy eTami ¢opMmyBaHHA ii iHTenexty. Pirypuy,
JIOTiKA 1 IpaKTUYHE 3aCTOCYBAHHA — OCb «TPU KUTU», TPU OCHOBHI CK/Iafio-
Bi, 1110 JT03BOJISIIOTh TAPMOHIYHO pO3BMBATK OOpas3He il JIOTiYHE MUCIIEHHS IU-
TUHU OY/Ib-SIKOTO BiKy, BUXOBYBaTK B Hel HAaBMYKM Ii3HaBaJIbHOI, TBOPYOI Ta
OpaKTUYHOI JisyibHOCTI. Ha 3aHATTAX HAOYHOI TeoMeTpier mepenbdadeHo
PO3B’A3yBaHHS 1[iKaB)X TOIOBOJIOMOK i 3a/ia4, MallepoBUX TeOMETPUYHNX irop
To1to. Lleit Kypc onoMosKe pO3SBMHYTH B YYHIB KMITIMBICTD i BUHAXIIUBICTD
IpY pO3B sI3yBaHHI 3aj1ad.

BikoBi 0co6/mMBOCTi y4HIB BUMAraroTh BKIOUYEHHA B POOOTY pi3sHUX Uy TTe-
BUIX OPTaHiB, a 0T>Ke, IependavaroTh PisHOMaHITHICTb BUAIB His/IBHOCTI YYHIB Ha
3aHATTAX. CaMe IS bOro BiKy AKiCTb 3HaHb CYTTEBO 3aJIEKNUTD BiJl 3aCTOCYBaH-
HA Pi3HMX TeXHIYHMX 3ac0o0iB HaBYaHHS, HAOUHUX NOCiOHMKIB. Tomy 3amporo-
HOBaHi 3a7a4i i KOHCTPYKTOPM, TONMOBOIOMKM i mocmian, Gokycn i JocmimKeHH
6a)kaHO IOfIaBaTV 3 BUKOPVMCTAHHAM MY/IbTUMERIHUX Ta {HIINX Cy4acHUX TeX-
HOJIOTIIL.

HabyTTs y4HAMUN HOBMX 3HAHb 3[i/ICHIOETBCS B OCHOBHOMY B XOZi IXHBOI
caMocTiliHOl fisAnbHOCTI. Cepep 3aa4HOTO /I TEOPETMYHOTO MaTrepiany aKLeHT
pOOUTHCS Ha BIIpaBax, 1[0 PO3BUBAIOTH «T€OMETPUYHY CIIOCTEPEXX/INBICTb», IHTY-
injito, yABY yuHiB. PiBeHb CKTagHOCTI 3aga4 Mae Oy Ty TakMM, 106 iX po3B’sI3aHHA
Oymu goctymnHi 6imbmocti yuniB. OcHoBHMMM dopmaMy opraHisanii ¢akynbra-
TUBHOTO KYPCy MOXYTb 6yTM TeMaTU4YHi KOMOIiHOBaHi 3aHATTH, irpu, 3MaraHs4,
pO3B’s13yBaHHs 3ajjay, OBiJOM/IEHHS Ta ITpe3eHTallil yYHiB.

[Iporpamy nmogano B TaOIMYHOMY BUIVIAAL. Y Hepiiit TabmuIli HaBegeHo pos3-
IIO1i/I HABYA/IbHOT'O MaTepiajly 3a TEMaMU, Y APYriil — 3MiCT HaBYa/IbHOT'O MaTepi-
aly 3a TeMaMM Ta BMMOTY IO HaBYa/IbHUX JOCATHEHD Y4YHIB. Y 3MiCTi HABYa/IbHO-
IO MaTepiajny, CTPYKTYPOBaHOIO 3a TEMaMI 3 BU3HAYEHHAM KiJIbKOCTI TOIMH Ha IX
BUBYEHH, 3a3HAY€HO TOV HaBYAJIbHUI MaTepiasl, AKUI MA€ 6yTM BUBYEHN 3 Ti€l
4y iHIIOI TeM. BuMoru 10 HaB4a/JIbHUX TOCATHEHD Y4YHIiB BiZoOpaXkaloTh piBeHb
3aCBOEHHS HABYAJIBHOTO Marepiany. Y TpeTiit Tab/uIli MIPOIIOHYEThCS OPIEHTOBHE
KaJZleHAapHO-TeMAaTUYHe I/ITaHYBaHHA KYPCY, 110 JOIIOMOXKE BUUTEIO Y JOLI/IbHO-
My mo6opi Ta paljioHaTbHOMY pO3IIOfi/Ti HaBYaIbHO-JOCTiTHUIIPKOTO MaTepiamy
3TIJHO 3 TEMaMM Kypcy.

Kypc pospaxoBanuit Ha 70 rogua — 1o 35 rofMH y 5-My Ta 6-My KJIacax;
TVDKHEBE HaBaHTa)XeHHA CTAaHOBUTH 1 ropuny.
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lporpamn pakynbTatuBHUX KypcCiB i rypTka ® 5-6 Kiacu

PO3noAiN HABHYANIbHOTI 0 YACY

Ne s/m | Tema | KinpkicTh rogun
5 KJ/IAC
1 OcHOBU MaTeMaTUKA
2 3agaui Ha KMIT/IUBICTD 5
3 KoHcTpyroBaHHA 11
4 JloriuHi 3amayvi 13
5 JVmakTiyHi irpu 3
6 KJ/IAC
1 IeoMeTpuyHi rOI0BOIOMKHA 5
2 TekcToBi 3amayi 8
3 MHororpaHHNKN 7
4 'Touky Ha KOOpAVHATHI IIONIVHI 5
5 Tononoriuui gocmingn 4
6 Yynosi KpuBi 6
PA3OM 35
3MICT HABYAJIbHOT0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB
K-crs 3MiCT HaBYaJIbHOI'O MaTepiamy HapyanbHi focATHEHHA YYHiB
TOOMH

5 KJ1IAC

3 |Tema 1. OcHOBM MaTeMaTUKN
IeomeTpid AK po3[in MaTeMaTVKIL.
Kpecnapcpki iHCTpyMeHTH Ta IIpa-
BIJIa KOPUCTYBaHHA HUMU. [ToHAT-
T IIPO HAMIIPOCTIIlll FeOMeTPUYHi
¢irypm: Touka, mpsiMa, IPOMiHb,
BiJIpi30K, KYyT, KOJIO, MHOTOKY THMK
Ta IXHi B/IACTUBOCTI.

Kiacu ta pospsapu 6aratoundpo-
BUX HaTYPaJIbHUX YKCETL.

HecsaTkoBi npobu. [lecsiTkoBi 3Ha-
KU IeCATKOBMX Ipo6iB. [IpaBmia
BUKOHAHHS [Iill HAJl JeCATKOBUMU
npobamt.

Po3p’s3yBaHHA 3a/ja4 Ha pO3paxyH-

KN OIVIaTU KOMYHA/IbHUX ITOCITYT,
OIlIaTN 3a CIIOKVIBaHHA BOIW, I'a3y

Ta €JIEKTPOEHepril,

YdeHb (y4eHUIA) 3HAE:

e HA3BJ HAMIIPOCTILINX reoMe-
TpU4IHUX Diryp, Moxe ix Hooy-
LyBaTy;

e Ha3BU KPECIAPCHKUX IHCTPY-
MEHTIB 1 IIpaBMIa KOPUCTYBaHHA
HYIMMY IIpV TOOYOBi Ta BUMipIo-
BaHHI;

Yd4eHb (yueHUIIA) ymie:

 3aCTOCOBYBATM IIpaBMJIA BY-
KOHaHH JIiit Haf 6aratorudpo-
BJMIMU YMCIAMU Ta [eCATKOBYMU
npobamuy;

o KOPVCTYBATUCS TaOINIIEI0 Tapu-
bis KOMYHa/IbHUX I/IATEXiB;

e IIPOTHO3YBaTU VI OL[IHIOBATY
pe3ynbTaTy 004VIC/IeHb.
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MatematnyHi cmaparam

K-ctp . . . .
TONH 3MicT HaBYaJIbHOTO Mareplany HaBuanpHi JOCATHEHHS YYHIB
TOCTIOAPChKi pO3paxyHKM, O3HA-
JIOMJIEHHS 3 TapudaMy Ta TepMiHO-
JIOTI€I0 32 pO3pO0O/IEHUMU CTIOBHU-
KaMJ Ta TaOIUISAMUL.
5 |Tema 2. 3ama4di Ha KMiTINBICTD Yyens (yueHuUI):
Po3B’s13yBaHHA Ta CKIajaHHSA e ONUCY€e NPUIOMM CKIaIaHHA Ta
3aj/lau-3arafiok, 3a/jau->kapris, pO3B’s13yBaHHA peOyCiB;
MaTeMaTN4YHUX pebycis, 3amad * p036’A3y€ 3a/ladi-3arajiky, 3aadi-
Ha BifrajyBaHHA 4YMCesl, 3a7a4, 110 KapTiu, pe6yc1/1, 3ajavi-icTopii;
3aIcaHi y BUITIAAI IIiKaBMX ic- e CK/1a0a€ HampocTiwi pebycuy,
TOpIL. 3ajayi-3arajiky, 3ajadi-icropii Ta
3ajavi->KapTiu.
11 |Tema 3. KoHcTpyroBaHHA Y4enb (yueHuUIA):
CkafaHHA Ta po3pi3aHHA HAepy, | xdpakmepusye TEXHIKU CKIaJaH-
paMKu Ta BKnagku Monreccopi. HA Ta PO3pi3aHHA IAIepy, paMKU
«Cromaxion» Apximena. PisnoBupn | Td BKIANKN MonTeccopi;
KOHCTPYKTOPiB montimizo. Mucre- | * 807100i€ HABUYKAMU CKTAAHHS
LITBO TIATIEPOBOTO KOHCTpyloBaHHsa | BISEPYHKIB Ta KOHCTPYKILi 32
opirami. JIOIIOMOT0I0 PAaMOK Ta BKJIa/IOK
KoncrpyroBanns: 3 6yxsu T. MOHTeCCO,PI; , ,
[llaxoBa KoMK, e 3HAE CYTI-'IICTI) nparni Apximena
«CTOMaxioH»;
e ONUCYE BIAMIHHOCTI MK
IIeHTaMiHO, TeKCaMiHO,
T-KOHCTPYKTOpPOM Ta 11aXOBOIO
IOIIIKOIO;
¢ 807100i€ HAMTIPOCTILIMU TIPUITO-
MaMM opirami;
e YMi€ KOHCTPYIOBATH Ta CK/Ia/laTi
HaimpocTimmi Girypkn B TeXHiI
MOJTIMiHO.
13 |Tema 4. Jloriuni 3agaui Y4enb (yueHun):

[IpyHOMI KOBENEHHA Bifi Cynpo-
TUBHOTO. IIOHATTA KOHTpanosuiii,
iHBepcil.

Po3B’s13yBaHHS 3aj1a4 Ha JJOBEfIeH-
Hs METOJOM BiJj CYIIPOTUBHOTO,

3 BUKOPMCTaHHAM KOHTPAIIO3MIIiI.

e YMi€ PO3PIZHATY PI3HI TUIIN 3a-
lad Ha JIOTiKY;

o Xapaxmepu3ye METOM
PO3B’A3yBaHHA pi3HUX TUIIIB 3a-
Jla4 Ha JIOTIKY;
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

K-ctp . . . .
TONH 3MicT HaBYaTIBHOTO MaTepilany HaBuanpHi JOCATHEHHS YIHIB
3apmadi, 10 po3B’A3YIOTHCA 3 KiHIIA. | o 0NUCYE AITOPUTM PO3B A3yBaHHSA
Po3p’s13yBaHHA 3a/jad Ha epecTaHoB- | 33439 Ha JOBEACHHA METOOM
KY, Tlepe/TMBaHHsI Ta 3BKYBaHHL. BiJl CyIPOTMBHOTO Ta 3 BUKOPH-
Po3B’s13yBaHHS CTapOBUHHUX 3a- CTAHTUIM KORTPAOSIL
a4 Ha BraJlyBaHHA 4YCEIL. ’ 60]10(?16 ataparom ,
PO3B’A3yBaHHA 3aJja4 Ha JIOTIKY.
3 |Tema 5. IupakTuyuHi irpn Yuens (yueHUIA):
Cx/1ajlaHHA Ta IPOBEJeHHA e ymi€ MigOMpaTy 3aIMTAHHA /I
BIKTOpUHM «Y CBITi 4ncen». BIKTOpVHIU;
O3HalOM/ICHHS 3 TEXHIKOIO Ta pi3- |* SHAE PISHOBUIM MaTEMATNIHIX
HOBMJJAMV MaTeMaTUYHMX (HOKYCiB. ¢hokyciB Ta 807100i€ TEXHIKOIO BIA-
ITigroToBKa Ta IPOBENEHHA Ma- KOHAH A HaﬁHPOCTiI_I{MX 3 G
TEMaTUYHOIO TYpHipy «30psAHa . e copmosary criy BHy”
perarap, TPILIHIO MOTMBALIIO MIOJ0 Y4acTi
B IVJAKTVYHMX MaTeMaTUIHIX
irpax Ta 3MaraHHs:AX.
6 KJ1IAC
5 |Tema 1. TeomeTpuyuHi ronoBo- Y4eHb (yueHNIIA):
JIOMKH e 607100i€ OCHOBHMMM IPUIIOMaMu
3apadi i3 cipaukamu. [onosBonoM- PO3B’sI3yBaHHA TeOMeTPUYHIX
KU KJIITYaCTOTO nanepy. HapKeTI/I. TOJIOBO/IOMOK;
Boppropu. * MAE€ ySIB87IeHHSA TIPO MMPAKTUYIHY
YaCTVHY BUTOTOBJIEHHA ITApKETiB
Ta 60pHIOPiB;

o PO3YMI€E Ma yMIi€ 3acmocosysamu
OCHOBHI IPVHIIVIIN TOOYIOBK
i po3B’sA3yBaHHA FOJI0OBOIOMOK
K/IITYaCTOrO IaIepy;

o 00UiNLHO BUKOPUCIMOBYE
reoMeTpUYHI 3HAaHHA IIiJ Yac
3HaXOJ)KEHHs pPO3B’A3KiB 3ajjau.

8 |Tema 2. TekcToBi 3agaui Y4enp (yaeHuIA):
3a/la4yi EKOHOMIYHOTO XapaKTePy. |e 3HAE OCHOBHI TUIIN CIOXKETHUX
3afmadi Ha 3aCTOCYBAHHA IPUHIIN- TEeKCTOBMX 3afiay;
ny ipixie. 3ajaui Ha IORIMBHICTD. | o 60/100i€ aTTapaTOM Ji/Is BiJIIyKaH-
CrapoBuHHi 3a/1a4i Ha PO3PAXYHKM | Hs AITOPUTMY pPO3B’A3YBaHHS
B yaci. CrapoBuHHIi 3ajja4i Ha 110- TEeKCTOBOI 3aayi;
nopoxxi. CTapoBUHHI 3a/1adi Ha * 34CMOCOBYE MaTEeMATIYHi 3aCO0M [0
IPOLIOBI PO3PAXYHKIL. PO3B’A3yBaHHS CIKETHUX 3/]a4.

e-lnm



MatematnyHi cmaparam

K-cTp
TOOMH

3MicT HaBYaJIbHOTO MaTepiamy

HaByanbHi JOCATHEHHA YYHIB

7

Tema 3. MHOrOrpaHHUKM
MHuororpanuuku. I[IpaBunbHi MHO-
TOTPAaHHMKM Ta IX BUTOTOBJIEHHA
3a IOOY/IOBaHMMU PO3TOPTKAMMU.
[To6ynoBa nepepisiB MHOTOrpaH-
HIJKiB. MeTO[l TpbOX IMPOEKIJiJi.
[panpHMIT KyOUK.

Y4eHb (yueHUIN):

* ymi€e 0OUNCTIOBATY IIONi TI0-
BEpXOHb Ta 06’€MM HaIpo-
CTiIIMX MPaBUJIBHMX MHOTPaH-
HUKIB;

e MA€ TOHATTS PO NPVHIVIIN
no0y/I0BY PO3TOPTOK MHOTO-
I'PaHHVIKIB;

o ymie OygyBaTy pO3rOpTKM Hall-
HIPOCTIMINX PaBUIbHIX MHOTO-
I'PaHHUKIB;

e 607100i€ TIOYaTKOBMMY HaBIYKa-
MU BUTOTOBJIEHHS MOJIETeN Teo-
METPUYHUX TIJI;

o NOSCHI0E Xif| TOOY0BY IIepepisiB
MHOI'OTPaHHMUKIB;

o Xxapakmepusye OCHOBHi MOMEH-
TV TOOY/IOBY IIPOEKIIili Ky6a
Ta IPAJIbHOTO KYyOMKa.

Tema 4. Touky Ha KOOpPAVHATHII
IUTONIITHi
Mo>X/MBOCTiI KOOPAVHATHOI IIJIO0-

myHN. 3amn@poBaHe MMCTYBAHHA.

JTab6ipuuT. MOpChKUit 6iil.

Y4enp (yyeHUIA):

o ymie OyIyBaTU TOUYKY 32 KOOP-
AVIHATaMU Ta BU3HAYaATU KOOP-
IVIHATU TOYOK Ha KOOPAVHATHIN
IO HI;

e 607100i€ TEXHIKOIO TIOOYIOBNU
PUICYHKIB Ha KOOPAVIHATHIN I1JIO-
L[VH]i 3a KOOpAVHATAaMU BifTio-
BiJHMX TOYOK;

* BUKOPUCMOBYE 3HAHHA IIPO
KOOPAVMHATY TOYOK IIifi 4ac rpu
B MOPCBKUII 6ill Ta IPOXOKEH-
Hs1 TabipUHTIB;

e 3HA€ MpUHIMIN MN(PyBaHHA
B 32l POBAHOMY JIUCTYBaHHI.

Tema 5. Tomonoriuxi gocnigm
Tononorisa. @irypu ogHNM po3-
yepkoM repa. JIuctox Mebiyca.
[Tnamka Knanna.

Yuenb (yueHuU1):

* NOSCHIOE CYTHICTD TOIIOJIOTI
AK TIOHATTS;

o Ma€ yA671eHHS TIPO TIOOYTOBY
diryp ogHNM po3uepKoM Iepa;
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

K-cTp
TOIVMH

3MicT HaBYa/IbHOTO MaTepiamy

HaByanbHi JOCATHEHHA Y4YHIB

ymie 6ymyBaTy HailmpoCTinti

¢irypu ogHIUM po3uepKoOM Iepa;

e NOACHI0E IPUHIVI TOOYIOBU
nucTka Mebiyca;

e 607100i€ TEXHIKOIO BUTOTOBJICHHS
BapiaHTiB micTKa Mebiyca;

e ONUCYE KOHCTPYKIIIO IJIAIIKI

KrstitHa Ta Ma€ moyaTKoBi 3HaH-

Hs IIPO 3B’A30K MiX 11 6ygoBoIo

Ta 6ymoBoio Beecsity.

6 |Tema 6. Yyposi Kpusi

Yynosi kpusi. Kpusi gpakona. Ma-
TeMaT/4Ha BiKTOpuHa «4u 3Haem
TV BUJJATHNX MaTeMaTUKiB¢». Ma-
TeMaTUYHUIT PeepBepK.

Y4enb (yueHuUIA):

o MA€ yA6JIeHHS IIPO YYLOB1 KpMBI
Ta 1XHi BIaCTUBOCTI;

o MOJe onucamuy 3araJTbHUN BUJ,
KpMBOI JpaKOHa Ta Ha3BaTu
OCHOBHI II B/TaCTUBOCTI i1 IIpaK-
TUYHE 3HAYEHH;

* 807100i€ rpaivHOI0 KY/IBTYPOIO

HO6YIOB TeOMETPUYHUX PUCYHKIB.

OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHAl KYPCY

5 KJ1IAC

Howmep
3aHATTA

Hata

Tema 3augarTTs

Tema 1. OcuoBu matemaTuku (3 200)

HUK Ta IX BJIaCTUBOCTI

IIepmii kpoku B reoMeTpil. Haitnmpocrimi reomerpuyHi
¢birypu: Touka, npsma, IpOMiHb, Bilpi30K, KyT, MHOTOKYT-

2-3

Apudmernysi fii 3 6araTorndpoBuMy HaTypaaTbHIMUI
YJC/IaMY Ta AEeCATKOBMMU gpobamu. Apudmernyni i
3 IeCATKOBUMM Ipo6aMu

Tema 2. 3amaui Ha KMiTAINBICTB (5 200)

3apgaui-saragkmu

3anaui-pebycn

3apmadi y BUIVIAAL LiKaBUX iCTOpIN

3apmavi-KapTn

(oI BN B e N IO B

3apmadi Ha BigraJlyBaHH:A 4MCETl

e-lam
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MatematnyHi cmaparam
Home
P Iara Tema 3aHATTA
3AHATTA

Tema 3. KoucrpyroBanus (11 200)

9 3ajaui Ha CKIalaHHA Ta po3pisaHHA iryp (3irHu Ta Bu-
pix, cknmaan ¢irypy, pamkn Ta BKIagku MoHTeccopi Ta iH.)
10-11 MucrenTBo cKmafaHHA ¢iryp 3 nmamnepy — opirami
12-13 «Cromaxion» ApxiMmenia. KoncrpyroBanusa « Tanrpam»
14-15 Koncrpykrop «IleHTamino»
16-17 Koncrpykrop «lekcamino»
18-19 KoncrpyroBanus 3 6yksu T Ta raxoBa JOIIKa, Ipe3eHTa-

11ifl KOHCTPYKTOPCHKUX pOOiT

Tema 4. Jloriuni 3apauvi (13 200)

20-21 3ajaui, 1[0 pO3B’A3YIOTHCA 3 KiHIIA
22-23 3apmadi Ha OBEJEHHS BiJj CYIIPOTUBHOIO
24-25 3ajadi Ha JOBEJJEHHA «33a KOHTPAIO3UIi€I0»
26-27 3anaui Ha mepecTaHOBKY WieHiB (iHBepcio)
28-29 3a/iadi Ha epeBaHHA
30-31 3ajjadi Ha 3Ba)KyBaHHA

32 CrapoBIMHHI 3a7ja4i Ha BraJjyBaHHS YMCell

Tema 5. qumakTuyHi irpm (3 200)

33 BikTopuHa «Y cBiti udp»
34 MaremaTtuyusi pokycn
35 MareMaTnyHmii TypHip «30psiHa perara»
6 KJIAC
Homep
Iara Tema 3aHATTA
3AHATTA

Tema 1. TeomeTpuuHi rooBonoMku (5 200)

1-2 3apadi i3 cipHUKaMu
3-4 [0710BONIOMKM KJiTYACTOrO IaIepy
5 [Tapketn, 6opaopu

Tema 2. TekcrTosBi 3agauvi (8 200)

6-7 3afiayi EKOHOMIYHOTO XapaKTepy

8-9 HesAxi 3amadi Ha 3acTOCyBaHHA npuHLuIYy [ipixie




lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

31;133:53 Hara Tema 3aHATTA
10 3agadi Ha TOMiNIBHICTH
11 CrapoBuHHI 3a7ja4i Ha IPOILIOBi PO3PAXYHKMI
12 CrapoBuHHI 3a7a4i Ha TOOPOXKi
13 CrapoBIMHHI 3a7a4yi Ha pO3paxXyHKU B Yaci
Tema 3. MHororpanuuxu (7 200)
14-16 ITpaBuIbHI MHOTOTPAaHHMKY Ta IX BUTOTOB/IEHHA 34 PO3-
TOpTKaMI
17-18 [To6ynoBa nepepisiB MHOTOrpaHHMKIB
19 Metop TppOX IPOEKL il
20 IpanpHmMit Kyomk
Tema 4. Touku Ha KOOpEMHATHIN WIOMWMHI (5 200)
21-22 Kooppguuaru... Koopgunaru... KoopguHarn. ..
23 Mopcbkuii 6iit
24 3ammdpoBaHe TUCTYBaHHSA
25 JlabipuaTN
Tema 5. Tomonoriuni gocuinu (4 200)
26-27 Tomnonoria. Pirypu ofHUM po34epKOM Iepa
28 JIuctku Mebiyca
29 [Tnamka Knaitna
Tema 6. UymoBi kpusi (6 200)
30-31 Yynosi KpuBi
32-33 Kpusi gpakona
34 MareMaTtnyHa BiKkTOpyHa «4u 3Ha€ TV BUAATHUX MaTe-
MaTUKiB?»
35 [TincymkoBe 3aHATTS «MarteMaTnyHuit peepBepK»
NITEPATYPA
1. Awmennnxuit H. H., Caxapos 1. I1. 3a6aBnas apudmernka.— M.: Hayka, 1991.
2. bess I II. MaTtemaruka. [TociOHuK A1 pakyIbTaTMBHNX 3aHATD Y 7 K/Iaci.—
K.: Paggacpka mkoma, 1982.
3. bormanoBna M. MatemarnuHe mxepenblie.— K.: Becenka, 1988.
4. Bacunbes H. b. Maremarnueckne copeBHoBanuAa.— M.: Hayka, 1974.
5. Tepmanosuu II. IO. Bompocs! n 3ajaunm Ha coobpaxkeHme.— M.: Yumep-

rus, 1957.
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MaTteMaTu4YHUM KaaenocKorn

6. Imasep C. IlosnaBarenbHble urppl.— M.: Tpyznpesepsusmar, 1951.
7. Hy6posunkmnit V., Opnos B. O 3010ThIX pyKax, apudmeTnke u MeyTax.— M.:
Monopas Isappus, 1967.
8. Kosannos M. I. MatematnyHa xpecrtomaria.— K.: Pagancpka mkoma, 1977.
9. Koppmemcknit b. A. YouBurenpubiit mup uncen.— M.: [Ipocsemenne, 1986.
10. Mamanwok M. II., JlykaBeupkuit B. I. Onimmiagn roHNX Maremarukis.— K.
Papsaxcpka mikona, 1977.
11. Harmbun ®. ®. Matemarnyeckas mkatynka.— M.: [Ipocsemenne, 1964.
12. Onexnuk C. H., Hecrepenxko I0. B., ITorannoB M. K. CrapunHble 3aHMMa-
TesbHble 3afaun.— M.: Hayka, 1988.
13. Ilepenbman . V. 3anumarenbHad MatemaTuka.— M.: Hayka, 1976.
14. Povitman II. b. IloBbllieHne BbIYMCINTEIbHON KYAbTYpPbI y4yamuxca: Iloco-
oue myst yunreneir.— M.: [IpocBerenne, 1981.
15. Pacrpoirun JI. I1o Bone cnyvyada.— M.: Monogas I'sapaus, 1986.
16. Ceprees V. H., Onexnuk C. H., [amkos C. b. I[Ipumenn maremaruxky.— M.:
Hayxka, 1989.
17. Cknapenko O. B. Maremartuka. 3ajadi 11t pO3BUTKY MIC/IEHHA. 6 KIac.—
Xapkis: Topcinr nmoc, 2006.
18. Ckobenes T. M., bepman B. I1. MatemaTtuka B nosaypounuit gvac.— K.: Pa-
OSHChKa IIKona, 1973.
19. Hlapeirnu M. ©. Matemarndeckuit Bunerpet.— M.: OpuoH, 1991.

MATEMATUYHUU KAJTEUAOCKON

Mporpama pakynbLTaTUBHOIO Kypcy A/l Y4HIiB 5-6 KnaciB

Astop: Iapmdinv Onexcanopa Pomaniena, 6uumenv mamemamuxu
Maxapiscvkozo HBK «3azanvroocsimus wikona I-1II cmynenie —
NPpUPOOHUHO-MaAMeMAMUUHULL TTiteil»

NOACHIKOBAJIbHA 3ANMUCKA
OpieHTalis HaBYaTbHO-BUXOBHOTO IIPOIIeCy Ha PO3BUTOK 31iO6HOCTET IUTH -
HY TOTpebye BIOCKOHANIEHHA (GOPM POOOTH 3 YUHAMM, AKi I[iKaBJIATbCA MaTeMa-
TUKOIO. 3 IIi€10 METOIO0 CJIiJ| IIMpIIe BUKOPUCTOBYBATY BapiaTUBHUI KOMIIOHEHT
HaB4Ya/IbHOTO IUIaHy. OgHNM 3 JI0TO elleMeHTiB B MaTeMaTHIli MoXke OyTH 3a1rpo-
IIOHOBAHUII KypC «MaTeMaTUYHNI KaJIeiJOCKOID».

MeTa i OCHOBHi 3aBAaHHA Kypcy:

1) chopmyBaTu CTiliknit iHTepec YIHIB O MaTeMaTUKI;

2) BUABUTH i pO3BUHYTHU MaTeMaTN4Hi 34i0HOCT] y4IHiB;

3) ¢dopmysaru n0TiKy Ta iHTYINiI0 yYHIB, IX IPOCTOPOBY YABY;

4) po3umIpnTy i TOIMMONTY 3HAHHA 3 BMBYEHOTO IIPOTPaMOBOTO MaTepianty.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

CTpyKTypa nporpammu

BuBuenHs kypcy pospaxoBaHo Ha 70 roguH (35 rogmH y 5-my kiaci, 35 ro-
IUH y 6-My Kaci). Y pasi BUB4eHHA KypcCy HPOTATOM ABOX POKiB (5-6 Kmacnm)
TVDKHEBE HaBaHTa)KeHHA CTAaHOBUTH 1 rofuny.

[Tporpama nogaHa y Tabnmn4Hint ¢popmi, 110 MiCTUTB: PO3IOi/T HABYATHHOTO
4acy, 3MICT HaBYaHHA Ta BUMOTY O HaBYa/IbHUX JOCATHEHDb Y4YHIB, a TAKOX Opi-
€HTOBHE Ka/JleHAapHO-TeMAaTUYHe IIJTaHyBaHHA.

3MiCT HaBYa/IbHOT'O MaTepianay CTPYKTYPOBaHMII 32 TEMaMM 3 BU3HAaYEHHAM
Ki/TbKOCTi TOJMH Ha iX BUBYeHHs. [Iporpama MicTuTh Taki Temn: «O64MCIOBaIb-
HII MIPAaKTUKYM», «3afladi Ha 3Ba)KYBaHHA 1 NlepeuBaHHA», «Irpn», «KoHCTpyK-
nii», «Jloriuni 3amaui» (5 xnac); «udpnm i cucremn uncnenns», «IloginpHicTh
grcen», «KoHcTpykuii», «Jpobu. Bigcorku. IIponopuii», «Mopynb», «EnemMenTn
Teopii MHOXXVH», «MeTOozy po3B’A3yBaHHs HeCTaHAAPTHUX 3aau» (6 Kimac). [Jeski
TeMI MIPOTPaMi KYpCy OpraHiyHO ITOB’s13aHi 3i 3MiCTOM HaBYaJIbHOTO MaTepiamy
LIKIJIBHOIO KypPCy MaTeMaTHKM, a IeAKi MalOTh CAMOCTIVIHUIT XapaKTep.

Posnopin 3micTy i HaBYa/IbHOTO Yacy B IPOTPaMi € OPIEHTOBHUM. Y YUTEI0
HAJIA€ETbCA MPAaBO KOPETYBATY JIOTO 3a/I€)KHO BiJj KOHKPETHMX HAaBYa/IbHUX CH-
TYyaLliil.

Oco6aunBOCTi opraHisauii HaBYaHHSA

OpranisyBatyu po60Ty y4HIB Ha 3aHATTAX MOKHA B TaKuX (popMax: 3aC/TyXOBy-
BaHHS JOIOBifell, Mi/[IrOTOBNIEHNX YIHAMY; IPOBEIEeHHS KOMEKTUBHOTO 0OrOBOpEeH-
Hs1 PO3B’sI3aHb 3a/]a4, IIOPiBHAHHS CIIOCO6iB iX pO3B’sI3yBaHHS; MaTeMaT4Hi 3MaraH-
Hl; Y3ara/JIbHEHHS TTOLTYKY HOBMX IIIAXIB PO3B’sI3yBaHHA 3aja4. [loTpibHO HaByaTu
YJHIB BUCYBATH TillOTe3y, UIYKATY IULAXY iX JOBEEHH:, 3a JOIIOMOTOI0 ITPOOIeMHIX
3alMTaHb CTBOPIOBATY AUCKYCii, pOopMyBaTy BMiHHA pOOUTY BICHOBKI.

PO3MOAINT HABYAJIBHOIO YACY

5 KJ1AC (35 200)
Ne 3/m Tema KinpkicTs rogun
O6uncmoBanbHUI IPAKTUKYM 9
2 |3ajadi Ha 3BaKYBaHHA 1 lepe/IMBaHHA 6
3 |Irpn 8
4 | KoHcTpyKuil 5
5 |/loriuHi 3amaui 7
6 KNAC (35 200)
Ne 3/m Tema KinbkicTh rogun
1 |udpu i cuctemMn 9ncneHHA 5
2 |llominbHICTDH YMCe 6
3 |Koncrpykuii 4
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MaTteMaTu4YHUM KaaenocKorn

Ne 3/m Tema KinpKicTh rogmmu
4 |pobu. Bincotku. IIpomopuii
5 |Mopynp 4ncia 5
6 |EneMeHnTHN Teopii MHOXUH -
7 |MeTony po3B’sI3yBaHHA HECTAaHAAPTHUX 3a/iad 4
3MICT HABYAJIbHOI0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX JOCATHEHD Y4YHIB
5 KJ1IAC
K-cTp . . . .
FOTNH 3MicT HaBYaIbHOTO Marepilany HaBuanbHi JOCATHEHHA YIHIB
9 |Tema 1. O64ncIOBaTbHNIT IPAK- | Y4eHD (yUYeHNIIA):
TUKYM * 3aM0BMI0E «MariuyHi» KBajparu,
Mariusi kBagpartu. Yucnosi romno- B SKUX JBa i3 6a30BUX YIICEN 3a-
BOJIOMKI. MaTteMaTn4Hi pe6YCI/I. IaHO IIO JiaroHasi (O,‘llHe B HeHTpi
KBajipaTa);
o p032a0y€ YMCIOBi TOTTOBOIOMKI
i pebycn.
6 |Tema 2. 3agayi Ha 3BayKyBaHHA Y4enb (yaeHuUIA):
i mnepennBaHHA  p036’A3y€ 3a/iadi Ha 3BAXKYBAHHS
Tepesu 6e3 rupbok. Tepe3u 3 rupp- | i mepennBaHHS.
kamu. [lepenuBanus.
8 |Tema 3. Irpu Yuenb (yueHuUI):
BigragyBaHHA 3aJyMaHOro 4KC/Ia. |e 6ideadye 3aKOH, 3a IKUM BiffoyBa-
MatemaTtnyHi poxycu. CumeTpis. €ThCA I'Pa;
Crpareril. e CMBOPIE ANITOPUTM I'PY Ha Bifi-
rajlyBaHHA 4MCeT;
* 3HAXOOUMb BUTPAILIHY CTPATETiio
B I'Pi;
o 8i02a0y€ MaTeMaTU4Hi 3aKOHOMIp-
HOCTi MaTeMaTNYHMUX (POKYCIB.
5 |Tema 4. KoHcTpyKIIil Y4enb (yaeHuU1):
TonoBonoMK i3 cipHuKamu. 3afadi |e po36’s3y€ TeOMeTPUIHI TOIOBO-
Ha po3pisaHHA ¢iryp. JIOMKM Ta 3a/ia4i Ha pO3pi3aHHA.
7 |Tema 5. Jloriuni samavi Y4enb (y4yeHu):

OCHOBHI TTOHATTH JIOTiKU. BucmoB-
JTIOBaHHA. J/IOTiYHI 3anIMTaHHA.

JIoriuni Tabmuui. 3agayi, 110
po3B’s13yt0Thes 3 KiHlst. Codismu.

e 3HAE OCHOBHI ITOHSATTS JIOTiKU;

o MaA€ ysA8/eHHS TIPO codismu,
pO3B’s3ye HecKIaiHi codizmur;

* p036’A3y€ NOTivHi 3a/jaui 3a KOMO-
MOTOI0 Tab/MULIb.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

TonosonomMku i3 cipaukamu. Pos-
pisanHA. PosdapboByBanns. Kon-
CTPYIOBAaHHA

6 KJ/IAC
K-t . . . .
rOTIH 3MicT HaBYa/IbHOIO MaTeplany Hapuanpni JOCATHEHHS YIHIB
5 |Tema 1. Indpu i cucremu unc- | YdeHb (yueHNIA):
JICHHA ° yMie ImoJgaBaTU YMcCiia 3a JOIIOMO-
[ToHATTA cUCTeMU YUCTICHHS. roio CTerneHis uncia 10y surmapi
Bupay cuctem uncnenHs. 3ammic a,10"+a, 10" + ... +a,10+a,10°,
YUCeN Y IeCATKOBIN CUCTeMI 1nc- /i€ KOXKeH 3 KoeQillieHTiB 4d,, 4, _,,
JIeHHS. 3aIC YMCeN Y TIO3UIHHNX | - 4> d, € ONHI€I0 3 lecaTy unpp
cucTeMax YMCIeHHs, BiTMiHHIX 0,1,2,3,4,5,6,7,8,9, npuyomy
Bifl lecATKOBOL. ApudmeTnyHi aii a, #0; IofaBaTy 41CIa 3a 101o-
B Pi3HUX NO3ULITHNX CUCTEMAX MOTOI0 CTETIEHIB YNC/Ia 2 Y BUTTIALL
gycreHHs. lndposi 3agaui. a,-2"+a 2"+ . +a 2 +a,-2°
Jie KOXKeH 3 KoeillieHTiB € OfHI€I0
3 nBox nudp 0 abo 1, mpuyomy
a, Z0;
nepesooUmy 9ICIIO 3 NeCATKOBOI
CUCTEMU YNC/IEHHA Y IBIIKOBY
1 HaBIIaKW;
e 34CMoOco8y€e 3HAHHA IIPO CUCTe-
MU YVCTICHHS [I0 PO3B I3YBaHHS
3ajiay.
6 |Tema 2. IToginbHiCTD YMCeNn Y4enp (yaeHu):
O3HaKY TIOMI/IbHOCTI Ha 4 i 25, * 3Hd€ O3HAKU MOJIIbHOCTI Ha 4
81125,7 (11 un 13). Osmakm mo- | 125, 811257 (114 13), Ha cxira-
MbHOCTI Ha CK/TajleHi qmca. JIeHi uyca; BAACTUBOCTI OJi/b-
BrractuBocti moginbHocTi. ITpocti | HOCTI pisHi CIIOCO6Y 3HAXOIPKEH-
ancra. HCII i HCK. Pisni cioco6u | #4 HCI i HCK;
snaxomkenns HCJT i HCK. o YMi€ 34CMOCo8Y6amMu O3HAKI
IIO/Ii/IBHOCTI, BIACTUBOCTI I10-
#inbHOCTI, anroput™M EBkifa
s 3HaxomkenHsa HCII oo
pO3B’sI3yBaHHA 3aJja4 MiABUIEHO]
CK/IATHOCTI.
4 |Tema 3. KoHcTpyKuii Y4enb (y4eHu):

* 3MiHI0E CTPYKTYPY (irypu 3a fo-

IIOMOT'OI0 IIepEK/IaJJaHHA CIPHUKIB
Ta po3pisaHHA diryp;

 pP036’A13Y€ TEOMETPUYHI TOIOBO-

JIOMKM 13 CIpHMKaMU, 3afja4l Ha
po3pizaHH: Ta po3dapOOBYBaHHS.
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MaTtemMaTu4YHUN KanenocKor

rl(f;/[bn 3MicCT HaBYa/IbHOIO MaTepiamy HaBuanbHi JOCATHEeHHA Y4YHIB

7 |Tema 4. Jpo6u. BincoTkm. Y4eHb (yueHNIIA):
ITponopuii  p036’A3y€ 3a/iadi Ha podu 3a
Tpu Tvmu 3ayja4 Ha [poou. IOTIOMOTOI0 IMI0OCTPYBAHHA iX
Po3B’s13yBaHHA 3a7ad4 3a LOTIO- Ha BiZIpi3KYy;
MOTO0I0 300pa>keHH: ApobiB Ha o P038’A3y€ cTAapONaBHi 3a/jaui
Bifipisky. CTaponaBHi 3amadi, Ha [poOu 32 JOITIOMOTO0 PiBHSHb;
TOB A3aHi 3 TOHATTAM JIpo6y. Tpu |e mae ysenenns mpo sacTocyBaH-
TUIIM 3aa4 Ha BiZcOoTKM. 3amayi HA BIJICOTKIB Yy IIOBCAK/IEHHOMY
Ha BiICOTKM, ITOB’sA3aHi 3i 361/1b- YKUTTI;
IIEHHAM (3MEHIIEHHAM) YUC/IA HA | e p036’A3Y€ 3ajladi HA PO3YMHM, Cy-
KinbKa BifjcoTKiB. PO3B’sA3yBaHHA Mmimri i crraBy; 3agadi Ha BifgcoT-
3aJ1ad 3a JIOIIOMOTOI0 IIPOTIOPIIiTA. KM, TIOB s13aHi 31 30i/TbIIIEHHAM
KoHuenTpanis. 3ajadi Ha po3dn- (3MeHIIIeHHSM) IIiHV TOBapy
HM, CyMIIII 1 CIIZIaBM. Ha Ki/IbKa BIJJCOTKIB.

5 |Tema 5. Mopynb 4ncna Y4eHb (yueHNIIA):
[lonarta mopyna uncna. Ieo- o YMi€ 3HaXOAUTU MOLY/Ib YUCIIa;
MEeTPUYHUII 3MiCT MOA YA, Bira- CIIPOLYBAaTY YMC/IOBI BUpasy, 1110
CTUBOCTI MORy/nA. Po3B’A3yBaHHA MICTATb MOJYIIi;
piBHSAHb BUITATY ‘ X ‘ —a, e p036’3y€ HANIIPOCTILI PiBHAHHA
‘ St b ‘ _ . Teomerprana inrep- 3 MOJIy/eM 3 BUKOPYCTAaHHAM reo-
HpeTallisi po3B’A3KiB PiBHSIHb METPHTHOTO SMICTY MOAYIA.
3 MOZLYJIEM.

4 |Tema 6. Enementu Teopii Y4eHb (yueHNIIA):
MHOKWH o Ma€ ysi671eHHs TIPO OCHOBHI er1e-
IIoHATTS MHOXXIMHU Ta eJiIeMeHTa MEHTHI TeOPil MHOXXIH;
MHOXVHU. [IOpOXXHA MHOXIHA. * ymi€ BUKOHYBAT) OCHOBHi ormepa-
Cniocobu 3amanaa MHOXUH. [1in- il HaJi MHOXKVHaMI; 300pakyBa-
MHOXMHA. OCHOBHI omepaiii Haf TU BiJJHOIIEHHS MK MHOXKITHAMU
MHOXIHaMM (Tiepepis, 00’€fHaHHsA, |  3a gOMOMOroK KpyriB Eitnepa —
pisHuIa). 306pakeHH: BifHOIIEHD | BeHHa.
MD>K MHO>XIMHAMI 3a JOIIOMOTOI0
KpyriB Eitnepa — BenHna.

4 |Tema 7. MeToau po3B’I3yBaHHsA |Y4eHb (Y4eHUIA):

HECTaHJApPTHMUX 3aJa4

3afiavi Ha 3aCTOCYBAaHHA IPUHLIN-
iy Jlipixie. Po3B’A3yBaHHA 3agad
3a JOIIOMOroI0 KpyriB Elinepa—
Benna.

e yMi€ BUKOPUCTOBYBATH Kpyru Eii-
nepa — BenHa, npuauun [Jipixie
JI0 pO3B’AI3yBaHHS 3a/iay.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHAl KYPCY

5 KJ1IAC
31::;{:& ara Tema Ta 3MiCT 3aHATTA
Tema 1. O6uncnoBanbHNUII NPAKTUKYM (9 200)
1-3 MariyHi KBagpaTu
4-6 YucnoBi rO1OBOTOMKI
7-9 Maremarnysi peGycu
Tema 2. 3agaui Ha 3Ba>KyBaHHA i nepenuBaHHA (6 200)
10-11 Tepesu 6e3 rupbok
12-13 Tepesu 3 rupbkamu
14-15 [lepenuBaHns
Tema 3. Irpu (8 200)
16-17 BipgragysaHHA 3ayMaHOro 4mcia
18-19 Maremaruysi pokycn
20-21 Cumerpia
22-23 Crparerii
Tema 4. Koncrpykuii (5 200)
24-25 TonoBonoMku i3 cipHUKamMu
26-28 3apaui Ha pospisanHa diryp
Tema 5. Jloriuni 3agavi (7 200)
29 OcCHOBHi TOHATT NMOTiKK. BucnoBnoBaHHA
30-31 Jloriuni 3anmranus. Jloriuni Tabmmii
32-33 3ajaui, 1[0 pO3B’A3YIOTHCA 3 KiHIIA
34-35 Codizmn
6 KJ1IAC
31;1331:5}1 Hara Tema Ta 3MiCT 3aHATTS
Tema 1. Iludpu i cucremn uncnenus (5 200)
1 [ToHsaTTs cucteMu yncneHHsA. Bugmu cucremM 4ncieHHs.
3amnuc 9uces y IecATKOBIN CUCTeMi YMCTIeHH
2 3amnuc yucesn y HO3ULiTHNX CUCTEMAX YMCI€HHS, Bifi-
MiHHUX BiJf lecATKOBOI. ApudmMeTnyHi fiii B pisHMX 1O-
3ULITHUX CUCTEeMaX YMCIeHH
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MaTtemaTtnyHni KanengocKorn

Howmep .

Hara Tema Ta 3MiCT 3aHATTA
3AHATTA
3-5 Ludposi sagaui
Tema 2. IloginbHicTh 4ncen (6 200)
6-7 Osnaky noginpHocTi HAa 4 125,81 125,7 (11 um 13)
8-9 OsHaky IOJi/IbHOCTI Ha CKJIafieHi uncia. BnactuBocTi
HOMITbHOCTI
10-11 [TpocTi uncma. HCII i HCK. PisHi cioco6u 3HaxomxeH-
usa HCJI i HCK
Tema 3. Koncrpykuii (4 200)
12 TonoBonomku i3 cipHUKaMu
13 Pospisannsa
14 PosdapboByBanus
15 KoncrpyroBannusa
Tema 4. Ipo6u. Bigcorku. Ilponopuii (7 200)
16 Tpu Tvnu 3apay Ha ;pobu
17 PosB’ﬂsyBaHHﬂ 3aj1a4 3a JIOIIOMOTO0 300pa>keHHsI IPO-
6iB Ha Bifpi3Ky. CTapopaBHi 3agadi, OB s13aHi 3 IOHAT-
TSM ApoOy

18-19 Tpu Tunm 3agayd Ha BifcOTKM. 3aJjadi Ha Bif[COTKM,
IIOB’s13aHi 31 301/IbIlIeHHAM (3MEHIIeHHAM) YIC/Ia Ha
KiZIbKa BiJJCOTKiB

20 Po3B’s3yBaHHA 3aa4 3a JOIIOMOTOI0 IIPOTIOPLLii

21-22 KonnenTpanisa. 3afadi Ha po3yMHM, CyMillli i criaBu

Tema 5. Mogynsb (5 200)

23-24 [HonAaTTa Mopyna yncia. leomeTpryHa iHTepripeTanisa
Mopayna. BmactusocTi MmonynA

25-27 Po3B’s13yBaHHs PiBHSIHD BUITSY | X | =a, |ax+b | =cC.
TeomeTpnyHa iHTepIIpeTalis po3B A3KiB piBHAHD 3 MO-
nynem

Tema 6. EnemenTn Teopii MHOXUH (4 200)

28-29 [IOoHATTA MHOXMHMU Ta €/leMeHTa MHOXXVHI. IIopox-
Ha MHO>KMHA. Crtocobm 3agaHHs MHOXKMH. [TiqgMHO-
xuHa. OCHOBHI onepariii Hax MHOXXMHaMu (lepepis,
00’€lHaHHA, Pi3HUIA)
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu
Home .
p Hara Tema Ta 3MiCT 3aHATTH
3AHATTA
30-31 300pa)keHHs BiTHOIIEHb MiXK MHOYXMHaMH 3@ JIOTIOMO-

ror Kpyris Eitnepa — Benna

Tema 7. MeTonu po3B’i3yBaHHs HeCTAaHAAPTHUX 3aa4 (4 200)

10.

11.

12.

13.

32-33 3afadi Ha 3acTOCYyBaHHA NpuHUMIy [ipixie
34-35 Po3B’s13yBaHHA 3amad 3a forromororo kpyris Eitmepa —
BenHa
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PO3B’A3YEMO TEKCTOBI 3A4AHI

Mporpama ¢aKkynbTaTUBHOro Kypcy Ans y4HiB 5-6 KnaciB

Astop: 3abonommus lapuca Bikmopiena, memooucm HABUATLHO-MEMOOUUHO20
kabinemy mamemamuxu i gisuxu KOITIOIIK

NOACHIOBAJIbHA 3ANMUCKA

[TpodeciitHa [is/IbHICTD, HABYAHHSA 1 TMOBCSIKAEHHE >KUTTS BUMAraloThb Bif
KO>KHOTO BMiHHS PO3B’sI3yBaTH 3ajjadi — BUPOOHNYI, HaBYa/IbHI, iIH)KeHepHi, Ha-
YKOBI, opraHisanirsi Tomo. A BigTak kBaigikaris i KoMIeTeHTHICTb OY/b-AKOTO
cIieljiajicTa BM3HA4YalOThCA 10I0 3HAHHAMMU Ta BMiHHAM posB’HsyBaTM 3ajayi, 1o
BIMHUKAIOTD Y ITpoleci poboTu.

Y NOBCAKOEHHOMY JKMUTTI 3afiadi BiflirpaloTh BaX/INBY pojib. BoHu ctumy-
JIIOBA/IV He JIMIIe BUHUKHEHH, a 11 IIOfa/IbIINI PO3BUTOK MaTeMaTUYHOI HayKI.
Y npoueci HaBYaHHA MaTeMaTVKY 3a/ladi BUKOHYIOTh pisHOMaHiTHI ¢pyHKuii. Ha-
BYaJ/IbHI MaTeMaTU4Hi 3aJia4i € JOCUTD eEeKTUBHUM i 4acTO He3aMiHHUM 3aCOO0M
3aCBOEHHA YYHAMU IIOHATH i METOJIB LIKIIbHOTO KYpCy MaTeMaTuKM 1 MaTeMa-
TUYHNX TE€OPiil B3araii. POSB’HsyBaHHH 3aJja4 CIIPUAE JOCATHEHHIO 1]1/Ie/l HaBYaH-
HA MaT€MaTUKIL.

Y HaBuYaHHI MaTeMaTMKM 3ajjadi € AK METOI0, TaK i 3acOO0OM HaBYaHHS Ta
MaTeMaTIYHOTO PO3BUTKY HIKO/APiB. PO3B’13yBaHHA 3a/1ad J03BOJIIE YUYHAM Ha-
KOIMYYBATH IOCBIJ| ITIOPIBHIOBATY, CIIOCTEPIraT, BUABIATIA HECK/IaJHI MaTeMa-
TUYHI 3aKOHOMipHOCTI, (pOpMy/IOBaTH NPUITYIIEHH, TillOTe3M, 110 MOTPEeOYIOTh
IIOsICHEHbD, TOBEMIEHb.

Y mporeci po3p’A3yBaHHS MaTeMaTHYHMX 337a4d B YIHIB POpPMYeTbCS 0OCO-
OIMBUI CTU/Ib MUCTICHHS], SIKMI TTepef0adae: MOBHOTY apryMeHTallil, ofiepyKaHHs
JIOTIYHOI CXeMU MipKYBaHb, IAKOHIYHICTb BUPaXKEHHA JYMOK, YiTKICTb 1 TOYHICTD
y BXXUBaHHI TepMiHIB Ta CMMBOJIIYHMX ITO3HaYeHb. [Ipoljec po3B’s13yBaHHA 3a/jad
Mae OYTU CHCTEeMHUM i HellepepBHUM, JMIIe TOAi BiH 3abe3medyBaTyMe Iiimic-
HIiCTb 3HaHb YYHIB Ta OiBLI MIMPOKe IX BUKOPUCTAHHSA Y HOBCSAKIEHHOMY >KUTTI.

MeTa KypCy — mormOuTy if JOIOBHUTY MaTepiasl HIKiTbHOTO KYpPCYy MaTeMa-
TUKU 1[OJJ0 PO3B sI3yBaHHS TEKCTOBUX 3a/iad.

3aBAaHHA Kypcy:

e PO3BMBATM HaBMYKM Ta BMIHHA Y4YHIB CKIafaTyi MaTeMaTU4HI Mopei
3ajiay;

e y3araJIibHUTH i CUCTEMATN3YBaTy IPUIIOMI PO3B I3yBaHHA TEKCTOBUX 3a-
nad apuMeTUIHUM CIIOCOO0M;

o ¢dopMmyBaTy B Y4YHiB YMiHHA Ta HaBMYKU: 3aCTOCOBYBATM BJIACTUBOCTI
nporoplii mifi 4yac po3B’s3yBaHHA 3ajjay; pPO3B’A3yBaTM 3ajadi reoMe-
TPUYHOTO 3MICTY; pO3B’A3yBaTH 3a/1adi METOJJOM PiBHSHb;

e PO3BMBATU JIOIIYHE MUCIEHHA 1 MaTeMaTYHe MOBJIEHHA Y4HIB;
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

3HAVIOMUTV Y4YHIB 3 PISHOMaHITHMMM 3aCTOCYBaHHAMMU MaTeMaTUKMU
B IIPOMC/IOBOCTI, TPAHCHOPTI, OyAiBHUIITBI, TOOYTI TOIIO.

OCHOBHi BUMOrY 1O HaBYaNbHUX JOCATHEHb Y4HIB
Y4Hi moBMHHI 3HAMU:

aJITOPUTMM PO3B SI3yBaHHA OCHOBHUX (6a30BUX) 3a/1a4;

TUIY 3a/1a4 Ta METOAM IX PO3B’I3YBaHHS;

3a7I©KHOCTI MK BemmumHamMy (IIBUIKICTD, Yac i BifcTalb; IjiHa, KiIbKICTh
i BapTicTh TOIIIO).

Y4Hi MOBMHHI 8Mimu:

CK/IaiaTy MaTeMaTU4YHi MOJiesTi 3a1aY;

PO3B’sI3yBaTy TEKCTOBi 3a/iadi, III0 BIMAraloTh BUKOPVCTAHHS 3a/IeKHO-
CTeit MXK BenmmumHaMu (IIBUJIKICTb, Yac i BimcTaHb; IjiHa, Ki/IbKICTH i Bap-
TICTb TOIIO);

pO3B’s13yBaTy TEKCTOBI 3a/jadui Ha Jpo6u, BifICOTKY, IIPONOPIiliHi Bennym-
HII, CIII/IBHY po6OTY;

PO3B’sA3yBaTU 3a/jaui reOMeTPUYHOTO 3MICTY;

pO3B’s13yBaTy TEKCTOBI 3afiadi anre6pailyHNM METOIOM.

BuBuenH:a gaHOrO Kypcy pospaxoBase Ha 70 rogus. Y pasi 10ro BUBYEHHA
IPOTATOM JIBOX POKiB (10 35 roguH y 5-My i 6-My K/lacax) TM>KHeBe HaBaHTa-

JKE€HHA

CTaHOBUTD 1 ropuuy. Po3monin rogya Mk TeMaM € OpIEHTOBHUM, Y4U-

TeJIb MOXKE 3MIHIOBATY JIOTO 3a/IeXKHO Bifil KOHKPETHUX YMOB, JOTPUMYIOYNCH 1P

L bOMY

OCHOBHOTO IIPMHLMITY: 3MICT 3aHATD, Y HepIly 4epry, Ma€ IOIInOII0BaTH

I JOIIOBHIOBATY IIKIIBHUI KYPC MaTeMaTUKI.

Po3noAiN HABYANIbHOTI 0 YACY

Ne 3/11|

Tema | K-cTb roguu

5 KJ/IAC

Beryn

ApudmeTrnaanii cioci6 po3s’sI3yBaHHS TEKCTOBMX 3a/jad

3ajadi Ha 0OYMCIIEHHS TPUBAIOCTI MO

3ajadi Ha pyx

3ajavi Ha YMCIOBI 3a/IEXKHOCTI

3afayi Ha BUKOPUCTAHHA CepefHiX 3HaueHb

Anre6paluyHuil MeTOJ| po3B’sI3yBaHH: TEKCTOBYX 3a/ja4

3agadi Ha YaCTUHU

O [0 ||\ |UT | |W (D[

3afadi reOMeTPUYHOTO 3MICTY

[S—
(e

3afadi Ha BiICOTKOBI pO3paxXyHKI

—
[a—

W AN || W WO [N |W ([

[likaBi 3amaui

PA3OM

W
9]
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Po3B’sa3yemo TeKcToBI 3ajavi
Ne 3/m | Tema | K-cTb rogun
6 KJIAC

1 |3apaui Ha pyx 6
2 |3apaui Ha ciinbHY poboTy 4
3 |3apaui Ha BiICOTKOBi PO3paxyHKI 6
4 |3apmavi Ha IPONOPLIiNIHI BETNYVHA 4
5 |Po3B’s3yBaHHs 3a/ja4 3a JOIIOMOTOX0 PiBHSIHb 8
6 |3ajayi MifiBUIEHOTO PiBHA CKIAJHOCTI 7

PA3OM 35

3MICT HABYAJIbHOI0 MATEPIANY

5 KNIAC (35 200)
Bcerym (1 200)
Ponp 3ajjad y nporieci BUBYEHHA MaTeMaTUKN Ta Y IMOBCAKAEHHOMY JKUTTI.
[IpukimagHi Ta MaTeMaTH4Hi 3aadi.
TexcroBi 3amaui. CkmamoBi yacTuMHUM 3ajadi. 3arajgpHi crocobM IOIMIYKY
PO3B’sI3aHHS 3a/1adi.

Tema 1. Apudmernynmit cnocié po3s’sa3yBaHHs TEKCTOBUX 3aa4 (3 200)

I[IpocTi 3amaui. Knacudikanis 3agau 3a xapakTepoM 3aCTOCYBaHHs apudme-
TUYHMX OiJ: 33/lada Ha 3HAXOIDKEHHA CyMU Ta pi3HMIYL; 3a/ladya Ha 3HAXOKEHHA
HEBiZOMIX KOMIIOHEHTIB; 3ajada Ha 30i/1bl1eHHs a0 3MeHIIIeHH YMcesT Ha KiTbKa
opyvHMLD (y mpaAMilt i HenpsAMii ¢opMi); 3agada Ha pi3HNIIEBe TOPIBHAHHA YNCeL.

CxeMaTu4Hi PUCYHKM [0 3aJad.

Cknapeni 3agaui. Ananmi3 3agaui. [Ipsama i obepHena 3agavi. Po3p’a3yBaHHA
3ajay i CK/IalaHHs 0OepHEeHNX 0 HUX 3a/jad.

Tema 2. 3agavi Ha 06YMCIEHH TPUBAIOCTI MO (2 200)
3ajgaui Ha 06YMCIIeHHA 4Yacy B MeXkax jobm. 3ajadi Ha OOYMCIEHHSA Yacy
B MeXax MicAl. 3agadi Ha 0OUYNMCIeHHS Yyacy B MeXaX CTOJITTS.

Tema 3. 3apmaui Ha pyx (6 200)

dopmyna mraxy. Pyx 3 ogjHOYacHMM BUXOJOM: a) PyX B IPOTM/IEKHUX Ha-
npsMax; 6) pyX B OTHOMY HaIlpsMi.

[padiune 306pa>keHHs 3MICTY 3a/iadi Ha PyX.

Pyx 3 HeogHOuacHNM BuxopgoM. KombinoBaHi 3ajjaui Ha pyx.

Pyx y Bopoitmax. IIoHATTA IBUAKOCTI: BIaCHOI, 3a TeYi€l0, NpoTu Tedil. Pop-
MYV 3JIEXKHOCTEN MK IIBUIKOCTAMMN.

Komb6iHoBaHi 3aj1adi Ha pyX y BOf[O/IMax.

Tema 4. 3amaui Ha YMCI0BI 3a/MeKHOCTI (2 200)

3HaXO[)KEHHA 4MCeNl 3a IXHbOIO CYMOIK Ta pisHuuerw. Hao4yHna imrocTpanid
3ajiay.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

3HaXO[KeHHs 4YMcesl 3a IXHbOI CYMOIO (pi3HMIIEI0) i KpaTHMM BifHOIIEH-
HAM. CXeMaTN4Hi pUCYHKM) B YacTHMHaX.

Tema 5. 3agaui Ha BUKOPUCTAaHHA CepeTHiX 3HaYeHb (3 200)

CepenHe apudmernyHe. 3afadi Ha 3HAXOIPKEHHS Ta 3aCTOCYBAaHHSA cepef-
HBOTO apu(METNYHOTO KiTbKOX 4rcesl. 3afadi 3 BUKOPUCTAHHAM CepefiHiX 3Ha-
4yeHb (CepemHs MBUAKICTD, YPOXKaHICTD, IPOAYKTUBHICTD TOILO).

Tema 6. Anre6paiayHnii MeTOJ, pO3B’I3yBaHHA TeKCTOBUX 3a7a4 (3 200)

3arasbHi MAX0AY KO po3B’A3yBaHHA 3a/lad 3a JOIIOMOrol piBHAHB. EtTanm
anre6paiyHOro po3B’sI3yBaHHs TeKCTOBOI 3afavi. CKIaflaHHs MaTeMaTNYHOI MO-
nerni. @opMynu 3B’ 13Ky MiXK Pi3HUMY BeTMYMHAMMU.

3ajadi 3 abCTPaKTHMMM YUCIOBUMU JaHUMU. 3afiadi 3 OTHOVIMEHHUMM Be-
A4YMHaMu. 3ajadi 3 pisHOMMEHHVMMY Be/IMYVHAMIL.

Tema 7. 3amaui Ha vacTuHu (4 200)

3ajadi Ha 3HAXOKeHHA Ipo0y Biff Uncra.

3ajjaui Ha 3HAXOPKEHHS YMCIIa 32 1100 [poOoM.

3afadi Ha 3HAXOMKEHHA YAaCTUHIY, SIKY OfIHE YMC/IO CTAHOBUTH Bif| iHIIOTO.
Komb6inoBaHi 3agaui.

Tema 8. 3agaui reomeTpuyHOro 3Mmicty (2 200)

Qopmynmu mepumerpa, mwiomi Ta 06’emy. BukopucranHs dopmyn s
pO3B’sI3yBaHHA 3aja4.

Tema 9. 3agaui Ha BicoTKOBi po3paxyHknu (6 200)

[TonaTTa BifcoTka. Tpy TUIM HAMOPOCTINIMX 3aJady Ha Bi[COTKMU: 3aja-
4Yi Ha 3HAXOM>KEHHS BiJICOTKA BiJi JaHOTO YMC/IA; 3ajladi HAa 3HAXO[>KEHHS 4lCia
3a J1Or0 BIICOTKOM; 3a7adi Ha 3HAXO/PKEeHHS BIICOTKOBOIO BIJHOIIIEHHS JIBOX
YlCesl.

Po3B’s13yBaHHA 3a7ja4 METOIOM 3BefieHH: 10 ofuHuIi. PO3B’13yBaHHA 3a/jau
METOZIOM 3BeJIeHHs IO BiJIIOBiTHNX 3a/1a4 Ha JpOoOu.

Po3B’s3yBaHHA CK/IAAHINNX 3a/1a4 Ha BiJICOTKN.

Tema 10. ITikaBi 3amaui (3 200)
3ajaui Ha KMITIMBICTb, 3aJjadi->)KapTy, 3ajadi-irpy, 3ajiadi Ha Mariyxi KBa-
IpaTi, 3aja4i 3 IOTIYHNM HaBaHTa)KEHHAM, KOMOiHOBaHI 3a/1auyi.

6 KJIAC (35 200)

Tema 1. 3agaui Ha pyx (6 200)

®opmyina mnAxy. Pyx 3 ogHoYacHMM BuxomoM. Pyx 3 HeofHOYacHMM BUXO-
noMm. Kom6iHoBaHi 3afadi Ha pyx.

Pyx y Bopoitmax. Kom6iHoBaHi 3afiaui Ha pyx y BofjoiiMax.

Tema 2. 3agaui Ha crinbHY po6orty (4 200)

3anadi Ha poOOTY 3 TpbOMa Pi3HONMEHHVMMY BeMYMHaMy (IPOAYKTUBHICTD
npari, yac, KiIbKicTb BUKOHaHOI po60Tu). 3afadi Ha CIiIbHy po6oTYy.
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Po3B’sa3yemo TeKcToBI 3ajavi

Tema 3. 3amaui Ha BigcoTKOBi po3paxyHku (6 200)

OcHoBHI TN 3a7a4 Ha BifjcoTkn. BincoTkoBi po3paxyHky, moB’sa3aHi 3 ¢i-
HaHCOBUMM onepanisaMu. Popmyna CKIafHUX BiICOTKIB.

3afia4i Ha cyMilli i crtaBy, pO34YMHIL

Po3B’s13yBaHHSA CKIQIHININX 3a/iad Ha BiICOTKM.

Tema 4. 3agavi Ha nponopuiiiHi Bemmunamu (4 200)

3apjadi Ha NpONOPLIHNIA TOAI. 3afadi 3 MPAMO MPONOPLINTHUMI BeINYN-
HaMM. 3ajadi 3 00epHEHO NMPONOPLITHNMY BenM4YMHaMU. Po3B’A3yBaHHA 3amadq
3a IOIIOMOTI' 010 IIPOIIOPLil.

3apaui Ha pO3uMHY, CIUIaBM Ta cyMilni. Po3B’sA3yBaHHA 3a5a4 3a JOIOMOTOI0
nporopiiit. 3ajadi KOMOIHOBAHOTO XapakTepy. 3a/jadi 3 TPbOMa IPOIOPITHIMU
Be/IMYMHaMM (MEeTOJ, 3Be[JeHHsI 10 OMHUI, CKIaJIaHHs JJBOX IIPOIOPIIii).

Tema 5. Po3p’s13yBaHHA 33524 3a JONIOMOTI'O0 PiBHAHB (8 200)

PiBHSIHHS SIK OCHOBHUII 3aCi6 MaTeMaTMYHOTO MOJIETIOBAHHS MPUKIIATHUX
3aja4. 3ajiadi 3 OMHOVIMEHHMMM BenumMHamu. PisHi cioco6u po3B’si3yBaHHA 3a-
nad. Po3B’A3yBaHHA 3a/jad HA YMCIIOB] 3a/I€KHOCTI.

3apmadi Ha pyX. 3afiavi Ha BifCOTKM. 3afadi Ha CyMillli, CI/IaBU.

3apmadi Ha TPONOPLITHNIL IO/ Ta IIPOIOPLIiNIHI 3a/€KHOCTI.

3amadi Ha CIiNbHY PO6OTY.

Tema 6. 3agaui nigBUIEHOTO PiBHA CKIATHOCTI (7 200)

METOAWYHI PEKOMEHAALIT LWOAO BUKNAJAHHS KYPCY

Y WmKinpHI DpakTUIi OCHOBHOI (OPMOI0 PO3B’SA3yBaHHA 3aJad Ha 3a-
HATTAX MaTeMAaTUKU € KOJIEKTUBHUI aHa/li3 3a/adi 3 HACTYIHUM JOK/IAJHUM Ii
posB’sa3yBaHHAM. [Ipy nboMy HeoOXiflHO maM ATaTH, IO PO3B SA3YBAHHA OJHIEI
3ajavi KinbKoMa croco6amy 3HAYHO KOPVICHIlle, HDK PO3B’SA3YBaHHA ONHNM
CrIoco60M KibKOX 3ajjad. Posrisaroun po3B’si3yBaHHA 3a7ad KiIbKoMa CIOCO-
0aMy, BUNTEb IIOBMHEH OPIEHTYBAaTH YYHIB Ha IOUIYK KPacCUBUX, BUTOHYEHUX
pO3B’s3aHb MaTeMaTMYHUX 3ajfad. lle cnpuATMMe eCcTeTMYHOMY BUXOBAHHIO
Y4HIB Ta IifIBUIIIEHHIO iXHbOI MaTeMaTNYHOI Ky/nbTypu. Ilic/a po3p’a3yBaHHA 3a-
ladi KiTbKOMa CIrocob6amy BayK/IMBO 3[i/ICHIOBATH MiICYMOK IPOBefieHOi po6oTH,
aKIIeHTYBaTH yBary yYHiB Ha HeOOXiAHOCTI TUX IPpUIIOMIB, SIKi OYAyTH iM OTpi6-
Hi B IOAAaJIbIIiN Ais/IbHOCTI.

[Ipn po3B’s3yBaHHI TEKCTOBMX 3a/ilad KOPOTKUII 3allMC YMOBM y BUIJISA[I
Tab/MNLb, PUCYHKIB, rpadikiB, [jiarpaM KO3BOJIAE CXeMaTU3yBaTy MaTepias, Ipu
LIbOMY 3HaKOBO-CHMBOJIbHI 3aII/ICVl MAIOTh Be/IMIKe OPIEHTOBHE 3HAYEHH, OCKI/Ib-
KI JAal0Th MOXXK/IMBICTh OHOYACHO OAuMTH BCi 3B’SA3KM MDK HaHVMMI. Kpamomy
Ta UIBUKOMY OCMIC/IEHHIO CYTHOCTI sIBUIIA, 3adiKCOBAHOTO y CXeMi, JoIToMarae
3MeHIIIeHH: KiTbKOCTi IIepeKOyBaHb, IKi MOTPiOHO 3poOUTY IpY CIIiBCTAaB/ICHH]
CXeMMU 3 peaIbHOI0 cuTYyalie. ToMy 3acTocoBaHa cxeMa Ma€ OyTU PO3yMHO CKO-
POYEHOIO Ta CIPOLIEHO MMOPIBHIHO 3 PeaIbHUM SIBUIIEM, HailO1/IbII IIPUPOTHOIO
/11 KOXKHOI 3a/1ayi.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

IIpoTsArom BChOro KypcCy BUBYEHI TUIIN 3afa4 IIOBYHHI IIOBTOPIOBATIICA B Ha-
CTYIIHUX PO3Ji/axX, e BOHV BK/IIOYAOTbCA O CKIAMHINMX 3a/a4 1 BUSO3MIHIO-
IOThCA LIJIAXOM BBEJIEHHA TONATKOBMX YMOB.

Y kypci MaTeMaTVKu 5-6 K1aciB MpoBigHe Miciie Mae 3aitMaTy apupMeTny-
HUJI CITOCi0 pOo3B’A3yBaHHS 3a/1a4, ajie TOTPiOHO OCTAaBUTIICA 3 YBArolo 11 1O BUKO-
pUCTaHHA anrebpaivHOrO cr1ocoby, AKMIT IOBMHEH He HACU/IbHO 3aMiHATH apud-
METUYHNI, 2 BUKOPUCTOBYBATUCA Y BUIIAJIKAX, KOJIV TOM BUABUTHCA CKIAAHIIINM
3a anrebpaiynuit. Ha pisHMX Tumnax 3ajjad y4HsAM MOTPiOHO IOKas3aTy IepeBaru
TOTO Y¥ iHIIIOTO CIIOCOO0Y.

PiBHAHHA MOYMHAIOTH 3aCTOCOBYBATH JI0 PO3B A3yBaHHA 3a/1ad JIMILeE I/
PO3IIAAHHA OCHOBHUX BIJOMOCTeN PO piBHAHHA y 5 Knaci. IIporpama 3 mare-
MaTVKM [JjId 3araJbHOOCBITHIX HaBYa/bHUX 3aK/Ia/iiB IIEBHUM YMHOM perjaMeH-
Tye 110 po00TY BKasiBkamy «IIpukmagy po3p’a3yBaHHA TEKCTOBUX 3a/iad 3a JIO-
IIOMOTOI0 piBHAHB». [Ipy 1bOMY 3HaYHY yBary Tpeba NPUIINTY IPOIeAeBTUYHI
po06oTi, a came MOIpaIIOBAaTH 3 IiATOTOBYMMY BIIPaBaMI TaKOTO XapakKTepy: «3a-
HyCcaTy KinrbKoMa criocobamu a) a MeHIle b Ha m; 6) x 6inbie y BTpudi; B) mosno-
BUHA ¢ O6isbire a Ha 10» i T. 1.

Y nporjeci po3B’si3yBaHHs 3a/jad HEOOXiJTHO MPUBYATY YYHIB O MOCTITHOTO
CaMOKOHTPOJIIO i IIOBTOPHOTO aHa/Ii3y BCiX €/IeMEHTIiB PO3B sI3aHHS.

NITEPATYPA
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BYaJibHa KHuUra — borman, 2002.— 200 c.
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LiikaBa maTemaTuKa
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ITIpocBemenne, 1987.— 414 c.
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cBellleHue, 1984.
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meHue 3agad.— M.: [Ipocsewmenne, 1991.— 383 c.

LIKABA MATEMATUKA

Mporpama ¢aKynsTaTUBHOIO Kypcy ANS Y4HIB 6 Knacy

Astop: Bonoap /Ito606 Mukonaiena, suumens mamemMamuxky ma ingopmamuxu
Isamnzopodcvkoi 3azanvrHoocsimuvoi wikonu I-111 cmynenis
Onexcanopiscokoi paiidepuaominicmpauii Kiposoepadcvkoi obnacmi

NOACHIOBAJIbHA 3ANUCKA
OpieHTaljis HaBYaTbHO-BUXOBHOTO IIPOIIeCy Ha PO3BUTOK 3/1i0HOCTEV JUTH -
HU BUCYBa€ NMOTpeby BIOCKOHaNeHHA (GopM poboTM 3 yUHAMM, fAKi LiKaBIATH-
Cs1 MaTEMATMKOMK. 3 Li€0 METOK BapTO LIMPILIE BUKOPUCTOBYBATU BapiaTMBHMUIA
KOMITOHEHT HaBYaJ/IbHOTI'O IIJIAHY.
MeTa Kypcy — mornmmbuTy Ta po3MMPUTY 3HAHHA YYHIB, 3K00YTi IMig yac BU-
BYEHHS IIKI/IBHOTO KyPCY MaTE€MAaTUKIL.

OcHOBHi 3aBiaHHS Kypcy:

o GdopMyBaTU CTiIKMIiT iHTEpeC Y4HIB O MaTeMaTUKIL;

e BUABJLATY i pO3BMBATY MaTeMaTUYHi 31i6HOCTI Y4HIB;

o dopMyBaTy BMiHHS PO3B’A3yBaTy 3a/iadi Ha KMiT/IMBICTb;

¢ PO3ILIMPIOBATHU i MOIIMOMIOBATI MDKITPEMETHI 3B I3KI;

e IMIABUINVTY 3aTa/IbHy MaTeMaTU4HY KYIbTYpPY;

e 3AlIKaBUTU JiTeV BUBYEHHAM MaTeMaTUKM, JiTepaTypu, iCTOpIl pifHOIO

Kparo, iHpopMaTuKu.

Kypc mae MoxnmBicTh y focTynHi popMi 3po3yMiTu MpakKTUIHY pONIb Ma-
TE€MATMKU Y IOBCAKAEeHHOMY >XUTTi. Ha npuknapi mirepaTypHux TBOpiB, Hapox-
HUX 3HaHb 3 MaTeMaTUKM YYHI MAalOTh HaBYUTVICS PO3B’A3yBaTU KOHKPETHi 3a-
fladi MPaKTUYHOTO 3MiCTy, BUKOPUCTOBYBATU MaTeMaTU4Hi ifjel Ta MeTOAM /1A
3HAXOJ KEHHs BUXOMY 3 PISHUX CUTYallill, 1[0 BUHMKAIOTh Y JKUTTI.

Y Kypci po3rnAfaoThbCca TaKi IUTAHHA: IOIIYK ONTYMMA/JIbHOTO BYpPillleHHA
Ti€l uM iHIIOI cUTyalii; crrocoby MBUAKUX 0OYNMCIeHb; 3aladyi Ha MepenBaH-
HA, 3BaXXyBaHHA. OKpPEeMOI TEMOI pO3INIANAITbCA iICTOPUYHI BiJOMOCTI IIPO
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

CUCTeMU YUCIEeHHs (IeCATKOBA Ta JBilIKOBAa), CUCTEMU BUMipIOBaHHs, IepeBe-
JIeHH 3 OFHI€] ccTeMy BUMIipIOBAaHHA B iHINY, MOHATTA rpadis, Buan mabipuH-

TiB Ta cnocobu BUXOJY 13 HUX.

BuBuenns KypcCy po3paxOoBaHO Ha 35 TOOVH. Tu>kHeBe HaBaHTa>XeHHA CTa-

HOBUTH 1 rofiuHy.

[Tporpama nomana y TabnmmuHin gopmi, 0 MiCTUTh: pO3NOJiNT HaBYATbHO-
IO 4acy, 3MiCT HaBYaHHA Ta BUMOIM O HaBYaJbHUX JOCATHEHDb Y4YHIB, a TaKOX
OPi€EHTOBHE KaJIEHJaPHO-TeMaTNYHe IVIAHYBAHHA KypCy. 3MiCT HaBYa/IbHOTO Ma-
Tepiasly CTPYKTYpPOBaHUI 32 TeMaMM 3 BU3HAYE€HHAM KiJIbKOCTI TOJVH Ha iX BU-

BYEHH.
Po3noAiN HABYANIbHOTI 0 YACY
Ne 3/m Tema KinbkicTp rogun
1 Jliuba Bcro mpaBay cKaxe 14
2 MaremaTuKa B j1iTeparypi 5
3 «bomait xomuTy Ta He 6MIYIUTI» 7
4 Kpunrorpadis 6
5 Peseps 3
PA3OM 35
3MICT HABYAJ/IbHOTO MATEPIANY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB
jf)-nC:[I})I 3MicT HaBYa/IbHOTO MaTepiamry HaByanbHi JOCATHEHHA YYHIB
14 |Tema 1. JIiu6a Bcio mpaBAy cKaxke |Y4eHb (y4eHUIA):

Hapopna maTemaTuka yKpaiHiis.
Hapopna metpornoris (mipu, mepe-
BeJIEHHA BeJIMYMHHA 3 OFHOL Mipu

B iHIIY). 3aja4i Ha 3BaKyBaHHA,
nepenBaHHA. 3afadi 3 BUKOPYC-
TaHHAM BIACTUBOCTEN KajleH1aps,
rogyHHNKA. OOYMCIeHHA TIoL]

i 06’emiB. Crtoco6m ycHoOi 1iv6m.

e 3HAE HA3BU Mip NOBXUHY;

e ymi€ po3B’sI3yBaTM 3ajjadi Ha IIe-
penMBaHHsA, 3BaXyBaHHA, 00-
YJIC/IeHHS IUIOLI Ta 00 €MiB,
BUKOPMCTOBYBATY BIACTUBOCTI
KaJleH/iapsl Ta TOAVIHHVIKA;

o nepesoOUMb BEMYNHY 3 OJTHIET
MipM B iHIIIY.

Tema 2. MaTemaTuka B riTeparypi
3B 30K MaTeMaTUKI Ta JIiTepary-
pu. BUKOpucTaHHA MaTeMaTUYHUX
TE€PMiHiB, PO3PaxyHKIB Ta IIPUIO-
MiB y TBOpax JliTeparypu. 3ajaadi,
CTBOPEHI JIiTepaTopaMu.

Yuens (yueHuUI):

e 3HA€E IPUKJIAV BUKOPUCTAHHS
MaTeMaTMYHUX 3HaHb Y JliTepa-
Typi;

e ymi€ po3B’sI3yBaTU 3ajjaui
Ha KMIT/IUBICTb.
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LiikaBa maTemaTuKa

K-ctp . . . .
TONH 3MicT HaBYa/TbHOTO Marepiany HaBuanpHi JOCATHEHHS YIHIB
7 | Tema 3. «bomait xoguTu Y4enb (yueHun):
Ta He O/IyguTI» e po3ymie IOHATTA Tpada;
Ipadu. JTabipuuTn. JIabipuaTn * YMi€ DO3B A3YBATH 3a/1a41 HA I'pa-
B J1iTeparypi. ¢u, mabipuHTH, KOMOiHATOPH]
3ajaui i3 3acTocyBaHHAM rpadis.
6 |Tema 4. Kpunrtorpadisa Y4eHb (yueHUIA):
[Mousittst kpunrorpadii, icropist ii | * MA€ YAGIEHHA IPO KPUIITOTpa-
BMHVKHeHH:. JliTepaTypHi kpumro- (iro, miTepaTypHi KpuITOrpami,
rpamy, ix posmngposyBanHs. [To- | X posmmndpyBaHHs;
HATTSA CUCTEMM YMCIeHHs. 3anuc | YMIE 3INCYBaTi 9UC/I0 y CTaH-
q1ces1 y IeCATKOBIN i BINIKOBIII MApTHOMY BUIIANL ITOAABATI HMC-
crucTeMax YuciaeHHsa. Apubmernyni | /1@ Y ABUKOBUL CHCTEML IEPEBO-
7iii y ABiMIKOBIII CHCTEMi YMCTIEHHSI. AUTI 9NCTIO 3 NECATKOBO1 CUCTEMY
BiHOB/IEHHS 3aTINCIB. YJC/IeHHs Y ABIJIKOBY i HaBIIaKy;
o BUKOHYE apudMeTHYHi fiil B pisHMX
MO3UIITHUX CUCTEMAaX YMCIeHHS.
3 |Peseps
CrBopenHns npoekrty «IlikaBa
MaTeMaTyKa», IKNit 6a3yeTbCs
Ha MaTepiasii Kypcy.
OPIEHTOBHE KANEHAAPHO-TEMATUYHE NJAHYBAHHA KYPCY
Home .
P Iara Tema Ta 3MIiCT 3aHATTA
3AHATTA
Tema 1. JIiu6a Bcro npaBay ckaxe (14 200)
1 Hapopna maTemaTuka ykpainuis. IcropuyHi BigomocTi. 30-
Opa’keHHs 4mcesn
2 Hapopna meTpornorisa
3 Mipu goBxuHu Ta Baru. llepeseieHnsA 3 ofjHi€l Mipy B iHITY
4-5 3B’A30K Benm4yH. Po3B’s13yBaHHA 3a/ja4
6-7 3anavi 3 HAPOJHOI CKapOHMILI
8 3afiadi Ha 3Ba)KYBAaHHA Ta IepeIBaHHA
9 3afiadi Ha BUKOPMCTaHHs BIACTUBOCTEN KaleHjaps
10 3apmadi 3 BUKOPUCTAaHHAM BJIACTUBOCTEN TOAVIHHMKA
11 O6uncnenns mioi i 06’eMiB
12-13 Cnoco6m ycHOI miubn
14 IIBupki (parjionanbHi) ciocobu 064YnCcIeHb
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

Howmep .
SAHATTS Hara Tema Ta 3MicT 3aHATTA
Tema 2. MaTemaTuka B nireparypi (5 200)
15 IcTopisa MaTeMaTUKM B JIiTEPATyPHUX TBOPAX
16 JlirepaTtypHi 3agaui Yexosa, Cantukosa-Illlegpina
17 JlitepaTypHi 3apadi Inbda i Ilerposa, Torons, XKynp Bepna
18 Marematnuna crnamignuia JI. M. Tonctoro
19 Higpy4ynux 3 noriku Illepnoka Xonmca
Tema 3. «bopaii xogutu Ta He 6myEUTI» (7 200)
20 JlabipyaTn. Bupn mabipuuTiB, ciocobn Buxony 3 mabipuHTIB
21 Ipadm. IxHe moxomkeHHs Ta rpadiuHe MOgAHHA
22-23 Po3B’s13yBaHHs 3a1a4 Ha BUKOPUCTaHHS rpadis
24-25 3actocyBaHHA rpadiB 0 po3B’A3yBaHHA KOMOIHATOPHMX 3a/1a4
26 JIabipuHTN B niTepaTypi
Tema 4. Kpunrorpadis (6 200)
27 [TousaTTs kpunrorpadii. IctTopis ii BUHMKHEHHSA
28 JlitepaTypHi kpunrorpamu, ix po3mndpoByBaHHS
29 Cucremu 4ncineHHA. IcTopis iX BUHMKHEHHA
30 JIBiilKOBa cucTeMa 4McaeHHA. [lepeBeieHHA Yncen 3 fecATKO-
BOI CHICTEMH Y ABIIKOBY
31 Hiiy IBIIKOBI CUCTEMI YMCIEHH A
32 BigHOB/IeHHA 3amiCiB y BIpaBax Ha 00YMC/ICHHS
Peseps (3 200)
33 Po3pobka Ta cTBOpeHHs poekTy «llikaBa MaTeMaTuKa»
34 Po6ota Haj mpoexToM
35 ITpesenTania npoekry «llikaBa MareMaTnKa»

NITEPATYPA

1. bacanbpko A. M., Pomanenko A. O. 3a malmITyHKamMu Mi[py4yHMKa 3 MaTeMa-

TUKM: 30ipHMK PO3BMBAIOYNX 3a/ja4 /1A YuHiB 5-7 KinaciB.— TepHonins: [Tix-
py4HMKY i nocibumky, 2003.— 128 c.

Kondoposnu A. I. [lo6pnit sens, Apximepe! Llikasi 3apaui, irpu, ronosonom-
kn.— K.: BugaBaunrso LIK JIKCMY «Momnopgb», 1988.— 150 c.

Cyxapesa JI. C. HoBa 3micToBa JiHiA B Cy4acCHOMY Kypci MaTeMaTHKMU
5-6 kmaciB.— Xapkis: Bup. rpyma «OcnoBar, 2008.— 144 c.

[Monmimyx O. P, 3anuyk O. P. Matemarnyna siorika. 5-6 kmacu.— XapKiB:
Bup. rpyna «Ocnosa», 2007.— 110 c.

[TonomaproB A., Aptiop JI. YkpaiHCcbKa MUHYBIINMHA: [IFOCTpOBaHMIT €THO-
rpadiunnmit foBigauk.— K.: JInb6ige, 1994.— 254 c.
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ICTOPUYHI UIKABUHKHN Y MATEMATUYHUX 3AQAHAX

Mporpama ¢pakynbTaTUBHOIO KypCy ANAl Y4HIB 6 Knacy

ABtop: Iloxasiti Anmonina Ilempiena, 6uumenv mamemamuxu
Maxapiscvkozo HBK «3azanvroocsimus wikona I-1II cmynenie —
NPUPOOHUHO-MAMeEMAMUHHUIL TTiueti»

NOACHIOBAJIbHA 3ANMUCKA

Ha cydacnomy erami po3BUTKY JIIOACTBA, KOAM MaTeMaTMKa 3HaMILJIA M-
POKe 3aCTOCYBaHHSA B YCiX ranyssx JTIOAChKOI AifTbHOCTI, 0COOMMBO aKTyaTbHUM
cTae 3abe3TeyeHHs HaJIeX)XHOTO PiBHS MaTeMaTUYHOI MiITOTOBKY MiJPOCTAIYOTO
IIOKOJIIHHA.

Insa 3aiiicHeHHSA IIi€l MeTU BelMKe 3Ha4eHHsI MAa€ BUBYEHHS €/IEMEHTIB ic-
TOPil Ha yPOKax MaTeMaTMKI Ta B I103aypo4Hmii 9ac. IlikaBi icTOpMYHi JOBigKMY,
3ajayi Ta irpy BUKIMKAIOTD IIMOOKNII TTi3HABAIbHUII iHTepecC B Y4YHiB, MigBUILY-
I0Tb MaT€MATU4HY KY/IbTYPY, PO3BUBAIOTh Pi3Hi TUIIM MUC/IEHHA, PO3KPUBAIOTD
npuBab/IMBi CTOPOHM MaTeMaTNKy, GOPMYIOTb TBOPYi 3[iOHOCTI AUTHMHN.

OCHOBHMUMMU 3aBJJAHHAMM JTAaHOTO KYPCY €:

o (dopMyBaHHs 3arajbHOI MaTeMaTUYHOI KY/IbTYPU;

e O3HAJMOMJ/IEHHA 13 3aKOHOMIPHOCTAMM PO3BUTKY MaT€MaTUKI;

e IIJBUINEHHA IHTEPECY N0 BUBYEHHA MaTeMaTUKII;

e 3JII/ICHEHHS HaBYaHHA Ha BYCOKOMY PiBHI CK/IaJIHOCTI, aJpKe, 3a TOC/IIKEH-
HAMU IICUXOJIOTIB, JIMILIEe TaKe HABYaHHA CIIOHYKA€ JUTUHY O TBOPYOCTI;

e IIOIIVPEHHA POJIi IIIOTETUYHOIO MUC/IEHHs Y HaBYaHHI, 110 CIIPUATUME
¢dbopMyBaHHIO 3[JaTHOCTI epef0avaTyt, BUC/IOBITIOBATY CBOI IYMKY, imei Ta
3axXMILATH 1X;

o TOIMMOTEHHA PO3YMiHHA CYTHOCTI Ta 3MICTy pi3HMX MaTeMaTHYHNX
IIOHATb.

BuBueHHA TaHOTO KypCy po3paxoBaHe Ha 35 TOAVH IPOTATOM OJHOIO POKY.
Tu>kHeBe HaBaHTa)K€HHsA CTAaHOBUTbL 1 ropgmuy. Posmopin roguH Mixk Temamu
€ YMOBHVM. BIBYEHHA JaHOTO KypCy MOXKHA IIPOIOBXXNUTY i B HACTYIITHUX K/Iacax.
Bin Oyze KOpUCHMIT YCiM, XTO LIiKaBUTbCS MaTEeMATUKOIO.

PO3noAlN HABYAJIbHOTI O YACY

Ne 3/m Tema KinpkicTh rogmu

1 |Bcryn 1

IcTopis pO3BUTKY IOHATTA YMC/IA

IcTopuyHi 3agaui

O | |\ |\

2
3
4 |IeoMeTpuyHa MO3aikKa
5

CrapoBuHHI MaTeMaTU4Hi irpn

PA3OM 35
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

3MICT HABYAJIbHOI0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB

Bcryn (1 200)
OcHo6Ha mema: 0O3HATIOMUTY Y4YHIB i3 3aKOHOMIPHOCTSMM PO3BUTKY Mare-

MAaTUKIL.

1)
2)
3)

4)
5)
6)
7)
8)
9)

Tema 1. IcTopist po3BUTKY HOHATTA Yncna (9 200)
IcTopia pO3SBUTKY IIOHATTA HaTYPa/NIbHOTO YMCIIA.
KopoTka icTopisa cucTem 4ucIeHHs B MaTeMaTuLLi.
[To3uuiyiHi Ta HEMO3MIiVIHI CUCTEMM YMC/IEHHA: PUMCbKA, BaBUJIOHCHKA, Jie-
CSATKOBA, JIBilIKOBA Ta iHIIII.
OcCHOBHI eTany po3BUTKY Apo06iB. ErumneTcpKi fpooL.
[Tamipyc Paripa.
BuHukHeHHs il HaJ YMCTaMIA.
[Ticdbarop i BYUeHHS PO MOHATTSA YMCIIA.
3arajIKoBi IIPOCTI YMCIa.
Yncna @ibonaudi i 3010THII IEpepis.
Ocnoséna mema: O3HAIOMUTH Y4YHIB 3 OCHOBHUMM €TallaMll PO3BUTKY IIO-

HATTA YMC/IA, PISHUMM CUCTEMaMM YVC/IEHHS; PO3BUHYTV HABUYKM CAMOCTIIHOI
pobotyu, 30kpeMa poOOTV 3 KHIDKKOI; HABUMTY MIBYUJKO 3allaM ATOBYBATM Ta
3b6epiraTu B Imam ATi 4McIa, pisHOMaHITHY iHpopMaIiio.

1)
2)
3)
4)
5)
6)
7)
8)
9)

OcHosHi sumozu. YIHi ITIOBUHHI:

e 3anucysamu 4yciaa B pUMCHKIill CUCTEMI YMC/IEHHS;

e nodaéamuy 4YUCIA 3a JOINOMOIOI CTemeHiB umcma 10 y Burani
a,10" +a, ;10" + ... +a,10+4,10°, ge xoxHuit 3 KoediIieHTiB a,, a
.., 4, € opHiem 3 gecat nudp 0, 1,2, ..., 9, mpudomy a, #0;

 nepesooUmMY INCIIO 3 NeCATKOBOI CHCTEMU YNIC/IEHHS Y ABIVIKOBY i HaBIIaKy;

o ymimu BIOCKOHAJIIOBATU CBOIO MOBY, OCKi/IbKY BOHa € OCHOBHVIM 3aCO00M
paLioHa/IbHOTO Ii3HAHHA, PO3YMIHHS 11 3aCBOEHHSA I1ICHOCTI;

e ymimu 3HAXOOUTY MaTeMAaTUYHUI i JIOTIYHMIT CeHC y 6araTbox SIBMIAX
TIiICHOCTI.

n—1?

Tema 2. IcropmuHi 3agadi (9 ¢00)
Hekinbka 3agay 3 «Apudmernkm» MaranipKoro.
3apaui 3 MaremMaTuyHoro pykonucy XVII cr.
Tpu 3apaui Jloriza.
3amauya HproToHa.
Biorpadis [JiopanTta y MaremaTnyHin 3aadi.
3apaui 31 cTapoBMHHOTO 3afjadyHNKa 3 apupMeTnKy BoilTaxiBcpkoro.
MaremaTuka i 6i671eiicbke CKa3aHHsI PO MOTOIL.
3agadi MeTtpopopa.
CrapoBMHHI KUTAJChKi Ta AMOHCHKI 3a1ayi.
Ocnosna mema: 03HaVIOMUTY Y4HIB i3 3ara/IbHOBiIOMIMM 3aJja4aMy BU/IAT-

HIUX MaTeMaTMKiB, a TaKOX HapOOHUMU iCTOpI/I‘-IHI/IMI/I 3ajadaMl; CTBOPIOBATU
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ICTOPMYHI UiKaBUHKK Yy MaTteMaTudHuX 3agavax

parioHa/sbHI cXeMU PO3B’sI3yBaHHA 3a/jad ab0 iX JOBefjeHHs, BUKOPUCTOBYIOUN
METOJ| IOBEfieHHs Bifi CYIPOTMBHOTO, 3B€PHEHHA [0 KOHTPIPUKIAAY, PO3B A-
3yBaHHsA 3aJja4 3 KiHIIA Ta IHII MPUITOMM; CK/IalaTy MaTeMaTYHi MOZesi 3a/1ay;
HaBYaTU BiuyBaTy Kpacy ifei, MeToa po3B sI3yBaHH: 3a/1ad.

OcHoBHi 6umo2zu. Y4IHi TIOBUHHI:

1)
2)
3)
4)

ymimuy po3B sA3yBaTy pi3Hi icTopmyHi 3a/jaui, 3aCTOCOBYBATU 1ii BMiHHS /10
PO3B’A3yBaHHA 3aJ1a4 IIKiTBHOTO KYPCY;

po3nodinamu icTopnyHi 3ajadi 3a MeToaMu iX po3B’A3yBaHHs, 3aCTOCO-
BYBAaTV OCHOBHI ifiel po3B’A3yBaHHA [0 iHIIIOTO THITY JIOTIYHMX 3a71a4;
WBUOKO y3azanvHioeamu (KO>)KHa KOHKPETHaA 3a/jada PO3B A3YEThCS K TU-
II0BA);

ymimu «pobuTy iHakiIe», oOMpaTy HeCHOAiBaHi, Ha IepIINil IOIIAf,
IJIAX) PO3B SI3yBaHHA, 3HAXOAWTHN Y 3aJadi Te, [0 MOXKe Yy HAHOMY BU-
IIaJIKy IPUBOJUTY O PO3B A3KY;

30ilicHI08aMU CBOEPIiTHE TIepeHECeHHsI MaTeMaTUYHNUX METOMIiB Ha HeMa-
TeMaTUYHi ABUIIA.

Tema 3. TeomeTpuuHa Mo3aika (7 200)

IcTopis pO3BUTKY reOMETPUYHOI HAyKM.

MariyHi KBagpaTiut.

IvBHMIT OiMBAPIHMII CTi/.

CipHukoBa onimmiaza.

PospisanHsa Ha yacTUHI.

TeomeTpnuHi codizmn.

CrapOoBMHHI reOMEeTPUYHI FOJIOBOTIOMKI.

OcHoéHa mema: BUBYNTI OCHOBHI ifiel po3B’sI3yBaHHA 3a/jad TeOMeTPUIHOI
MO3QIKJ, 10 CIPpUATMME IIATOTOBIl YYHIB 4O BUBYEHHA TeOMeTpil B 7 KJIaci;
HaBYaTV 3MIHIOBATU CTPYKTYPY Qirypu 3a JOIOMOrOI0 CipHMKIB 4 po3pisaHHSA
Ha YaCTUHM; PO3BMBATU IIPOCTOPOBY YABY, BMIHHA IEPEBOAUTI MaTeMaTMYHI
npo06ieMy Y HA0UHO-00pasHi Ta abCTpaKTHi.

Ocnoeni 6umozu. Y 9Hi IOBUHHI:

pO3yMimu CyTHICTb IeAIKMX TeOMeTPUIHNX cO(i3MiB Ta FOTOBOTIOMOK;
3acmocosysamuy OCHOBHI TeOMeTPUYHI IOHATTA 4O JOC/TIIPKEHHA 3a/1a4, 1[0
OB ’sI3aHi 3 MariYyHMMM KBaJjpaTaMi, PO3pi3aHHsM Ta KOHCTPYIOBAHHSM;
éecmu TIOIIYK iffe’l po3B’sI3yBaHHS 3ajay 3a JOIIOMOTOI0 PUCYHKIB, MO-
nerneit Giryp um ysaBu.

Tema 4. CtapoBuHHi MaTeMaTW4Hi irpu (9 200)

Ipa «Tanrpam».
[pay 15 ab6o TaxeH.
JIuctox Mebiyca.
Yynosi cripai.
[Tanmingpommn.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

6)
7)
8)
9)

PisHoBNUAM Irpu B «XpeCTUKN-HYIUKII».

Ipa «Him ®iboHaywi».

3ammdpoBaHe MUCTyBaHHA. PemriTka.

bamra bpamn.

Ocnosna mema: 03HAIOMUTY Y4HIB 3 PiSHMMM CTAPOBMHHMMM iHTENIEKTY-

aJIbHUMI JIOTIKO-MaTeMaTUYHUMM irpaMy; BUBYUTH IIpaBuja Iirop y IPOCTUX
i ToyHNX pOpMyTIOBaHHAX, OO IIPOIIOHOBaHA Ipa 6yna 3po3yMinomn i JocTym-
HOI0 BCiM; KmacudikyBatu irpy 3a 03HaKaM1t; HOIIMO/TIOBATY 3HAHHA Ta YABIEHHA
IIKOJIAPiB PO HAaBKOJIMINHE CepefoBUINe, 3a/ydaTy BOo 6araroBiKoBOi KylbTy-
Py JII0[CTBA; PO3BMBATH BMHAXIJTHUIIbKE Ta iH)XKEHEPHE MUC/IEHHS, TOTYBATU JIO
iH)KeHepHO-TeXHIYHUX podeciii.

PN L=

10.

11.

12.
13.
14.
15.

16.
17.
18.

19.

Ocnosni sumozu. Y9Hi IOBUHHI:
e 3HAamu pi3Hi CTApOBVMHHI MaTeMaTNYHI Irpu;
e BMimu TOYHO I TPAMOTHO BIC/IOB/IIOBATI CBOI MipKyBaHH.

NITEPATYPA

Apcak JK. IIporpamMmmupoBanue urp u ronobonoMok.— M.: Hayka, 1990.
Bopognin A. L. I3 icropii apudmernkn.— K.: Buma mxkona, 1986.

Basnax B. 4. ITogopox y cBiT minux yncen.— K.: Paggancpka mkona, 1978.
Bopo6res H. H. Yncna ®Gubonavun.— M.: Hayka, 1983.

lappaep M. Marematndeckue gypeca u Taiiabl.—M.: Hayka, 1967.
I'yrenmaxep JI. V. lpo6u — Bep6mroppl — mapkeTs! // KBant.— 1989.— Ne 1.
Henman M. A. Mup uncen.— M.: [letrus, 1963.

Hon Larup. Ilepsbie 50 MUIIMOHOB IIPOCTBIX YMCENL, )XUBbIE 4nCIa.— M.:
Muwnp, 1985.

Kondoposnu A., Copoka M. [loporamu yHikypcanii.— K.: Becenka, 1981.
Kondoposnu A. I Maremarnyni codismu i mapagokcu.— K.: PagsHcpka
uIkona, 1983.

Haru6bwun ©. ®©., Kaunn E. C. Marematnueckas mkarynka.— M.: IIpocseuie-
Hue, 1984,

[Tepenpman 4. I. IlikaBa anre6pa.— K.: Texnika, 1973.

[Tepenpman . V. 3anumarensHas apudmernka.— M.: Gutmarrus, 1960.
IInpoy I. Ieomerpnsa u uckyccrso.— Ilepes. ¢ anri.— M.: Mup, 1979.
[Tigpyuyna M., fIngyenko [. Maremaruka. [TosakimacHa po6ora.— TepHormin:
[Migpyunukn i moci6umkm, 2000.

Cepena B. I0. Buucp noriuno mucnntn.—K.: Pagsgrcpka mkorna, 1989.
Ckomern 3. A. [eomerpnueckue MuHnariopbl.—M.: [Ipocsemenne, 1990.
Yepsatiok O. I, [llnmancobka I [I. EnemenTn nikapoi Maremaruku.— K.: Pa-
ISHCbKA IIKO/a, 1968.

Yepxacenko B. I1. 36ipHuk MaTeMaTMYHMX 3a/1a4 PO3BMBAIOYOTO XaAPAKTEPY
JUISL MOJIOJIINX Ta cepefHix KmaciB.— M.: M Ha YKMA, 1998.
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PO3B’'A3YEMO NMPUKNAAHI 3A[ANI

Mporpama pakynbLTaTUBHOIO KypcCy A/l Y4HIB 6 Knacy

Astop: Illesuenxo Anna Bikmopiena, suumenv mamemamuku
O6yxiscoxoi 301 I-11I cmynenis Ne 1 im. A. C. Manuwika
Kuiscvxoi obnacmi

NOSAACHOBAJIbHA 3ANUCKA

[TocTaBrneHi mepeq KOO0 3aBJaHHS LIOO MiiBUILeHHs e(heKTUBHOCTI Ha-
BYAHHS, 3a0€3MeYeHHs KOMIT I0TePHOI TPaMOTHOCTI Y4YHIB MOXYTb OyTu peari-
30BaHi 32 YMOBM I'PYHTOBHOI IepeOy/10BY HaBYa/IbHOTO Tpolecy. [ligBuineHH!0
PiBHA Ta AKOCTI IIKI/IbHOI MaTeMAaTUYHOI OCBITU CHPUATUME PO3BUTOK II IIpaK-
TUYHOTO, IPUK/IAJHOTO Ta IIOTITEXHIYHOIO CIIPAMYBaHHA.

IIpaxkmuune cnpsAmy6aHHs MIKiIBHOTO KypCy MaTeMaTUKy nepefbadae pop-
MYBaHHS B YYHIiB YMiHb BMKOPUCTOBYBATU HaOyTi 3HaHHS IiJi YaC BUBYEHHS SIK
caMOl MaTeMaTuKY, TaK i IHIIMX HaBYaJIbHUX IIPEJMETiB, 3aCTOCOBYBATU pallio-
Ha/IbHI IPUITOMY pO3B’A3YBaHHA 3a/ad.

IIpuxnadne cnpsamysanHs BKIIOYAE YMIHHA YYHIB MaTeMaTUYHO JJOCTI/KY-
BaTU peasibHi ABUILA, CKIAATY MaTeMAaTUYHI MOJeIi 3aja4, aHa/Ii3yBaTy i IIOPiB-
HIOBaTy OTPYMAaHI Pe3yabTaTi 3 pealbHUMIU.

Ilonimexniune cnpamyeéanHs Tependadae BUKOPUCTAHHSA MATeMATWYHUX
3HaHb i BMiHb JI/Isl TIOSICHEHHSI BUPOOHMYUX IPOLIECIB, IOJETIIeHHsI BUBYEHHS
IHIINX IIpegMeTiB.

3agadi MpaKTUYHOTO 3MIiCTY OXOIUIIOITH NPUKIAJHI aCIEKTU MaTeMaTu-
ku. Taki 3agadi cCIpuATD BUKOHAHHIO 0araTbox 3aBJaHb HaBYATIbHOTO IIpPOIe-
CY, PO3KPMBAIOTh METO/J[OJIOTiYH] MUTaHHS B3a€EMO3B 13Ky TeOpii Ta IMPaKTUKY;
$OpMYIOTD B yUHIB HAYKOBMII CBiTOI/IAM; aKTHBi3yIOTh Mi3HABAIbHY HisANTbHICTD;
CIpUAIOTh PO3BUTKY KOMIIETEHLIN; IMiABUIYIOTH IHTEpeC [0 HaBYaJbHOIO
npeaMeTa, 3a0e31e4yIoTh pO3BUTOK TEXHIYHOI TBOPYOCTI, CHPUAIOTD 3/jilICHEH-
HI0 npodopienTaniiiHoi po6oTu. Taki 3ajjadi € 4yJ0OBO0 MOTUBAIII€I0 HABYAHHS:
BOHU IIEPEKOHYIOTb YYHIB Y IPaBMWIbHOCTI TEOPETUYHMX 3HAHb, HEOOXiJHOCTI
OBOJIOJIIHHS HUMM.

I1ig 9ac BUK/IafaHHA JAHOTIO KYyPCY PO3I/IAAATBCA OCHOBHI BUAN IIPUKIIAJL-
HIX 3aJa4; 111 KOHTPOJIIO JOCATHEHD YYHIB BUKOPUCTOBYIOTbCA KOHTPOJIbHI, Ca-
MOCTIVIHI i TeCTOBI 3aBJIaHHA.

ITporpama pospaxoBaHa Ha Y4YHiB 6 K/IaciB Ta IIKO/IAPIB, AKi LIKaBIATbCA
MaTeMaTUKOI. BUBUYEHHA KypCy 34i/ICHIOETbCA NPOTATOM POKY i po3paxoBaHe
Ha 35 roAuH, TVOKHEBEe HaBaHTa)KeHHsA CTAaHOBUTDH 1 ropmuuy. Posmopin mix Te-
MaMIl € YMOBHUM, Y4UTE/Ib MOXKe 3MIHIOBATI JIOTO 3aJIEKHO BiJi MOXX/IMBOCTEN
KOHKPETHOI I'pyIN Y4HIB.
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu
PO3MOAIN HABYAJIbHOI0 YACY
Ne 3/m Tema K-cTp rogun
1 |Bcryn 2
2 | OcHOBHI MeTOnM PO3B’A3YBAaHHA 3a1a4 IPAKTIIHOTO 3MICTY 4
3 |3apmadi Ha pyx 6
4 |3apmadi, TOB’A3aHi 3 XUTTAM i TOOYTOM TIOANHNU 3
5 |3apmadi reOMETPUYHOTO 3MICTY 2
6 |EnemenTu crarmctmku Ta KOMOIHATOPMKY B 3aiadax Mpak- 4
TUYHOIO 3MICTY
7 |3agadi EKOHOMIYHOTO 3MICTY 3
8 |3apmaui Ha po3paxyHOK po6OTH Ta IPOAYKTUBHOCTI Iparii 3
9 |3ajaui Ha BCTAHOBJICHHA 3aJIEXKHOCTEN, BUBENEHHA Ta 00- 3
I'PYHTYBaHH: popmyr
10 |PospaxyHKOBI 3a/1a4i Ha BilCOTKM 3
11 |IloBTOpeHH: BUBYeHOTO. PO3B’A3yBaHHA 3a7ad 2
PA3OM 35

SMICT HABYAJZIbHOIO MATEPIANY TA BUMOT' U
00 HABYAJIbHUX AOCATHEHD YYHIB
(35 200, 1 200 Ha muxcoenv)

Bcerym (2 200)
Ponp 3amau y mkinbHOMY Kypci MatemaTuku. Knacndikanis sagau. @opmy-

BAaHHA KY/IbTYpU posB’HsyBaHHH 3a/lad Ha YPOKaX MaTeMaTUKIL.
Mema:

e O3HAVIOMUTH YYHIB i3 Kmacudikalji€ro 3agad y MKiITbHOMY Kypci mare-
MaTUKI;

o (GOpMyBaTH KYJIBTYPY PO3B’ A3yBaHH 3a/1ay;

e O3HAIOMUTH 3 AJITOPUTMAMU PO3B’I3YBaHHs 3a/jaui.

Ocnosni 6umozu. Y 9Hi IOBUHHI 8Mimu:

e BU3HA4AMU TUII 3a/1aY;

o BUKOPUCIOBY6AMY TEOPETUYHI 3HAHHSA /I PO3B A3yBaHHA 3a/ad;

e 3aCMOCO8Y8AMU ANTOPUTMM PO3B’SI3yBaHHS 3ajjad.

Tema 1. OcHOBHi MeTOAY PO3B’A3yBaHHS 3a/1a4
IPAaKTUYHOTO 3MicTy (4 200)

Merop HacnmigyBaHHsA. Merton cnpo6 Ta MOMMIOK. MeToO IMOCTYIOBOTO
YCKIafHeHHS. MeToy, eBpUCTUYHNX HACTaB/IsAHb. PO3B’A3yBaHHS TEKCTOBUX 3a-
flad 3a JIOTIOMOTOI0 DiBHAHB. PO3B’sA3yBaHHA TEKCTOBMX 3aflad 3a JIOTIOMOTOIO
IIPOIIOPIIl.
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Po3B’sa3yemo npuknaaHi 3agadi

Mema:

o crnpuATk (GOPMYBAHHIO B Y4YHIB 3HaHb IPO CYTHICTh 3ajiady Ta iX pos-
B’SI3yBaHHA;

e BifIpamooBaTV BMiHHSA Ta HABMYKY PO3B’A3yBaTy 3a/1adi;

 O3HAOMITH 3 OCHOBHMMM METOJAMI1 PO3B’A3yBaHHA 3a/lad: HAC/TiAyBaH-
HA, CIpo6 i MOMMJIOK, ITOCTYIOBOTO YCK/IAJHEHHS Ta €BPUCTUYHUX Ha-
CTaBJIAHb;

e HABUNTM YYHIiB CK/JIAQJATV Ta IPAKTUYHO 3aCTOCOBYBATM IUIAH PO3B’S-
3yBaHHA 3a/iayi, aHa/Ii3yBaTyV Ta BUKOHYBATM CXeMAaTUYHMII 3alMC K JI0-
IIOMDXKHUI eJIeMeHT PO3B sI3yBaHHA 3aJjadi;

e HABYUTU CTBOPIOBATH MAaTeMATUYHY MOJIE/Ib 3a/jayi.

Ocnoeni 6umozu. Y4Hi TOBMHHI emimu:

e BUKOPUCMOBY8AMU OCHOBHI METOAY PO3B’A3YBaHHS 3a/1aY;

e cKnadamu Ta MPAKTUYHO 3ACMOCO8Y8amMy IUIaH PO3B I3yBaHHA 3a/jay;

e aHanizysamu, CmMeoposamiy MaTeMaTUIHY MOJIe/Ib 3a/5adi;

o BUKOHYB8AMU CXEMAaTUYHUI 3aIINC.

Tema 2. 3apgaui Ha pyx (6 200)
3apgadi Ha OMHOCTOPOHHIN pyX. 3a/ladi Ha pyX B Pi3HUX HampsAMax. 3ajadi Ha

3yCTpidHMII pyX. 3a/ladi Ha pyX 3a TE€Yi€l0 Ta IPOTY TEYil.
Mema:

e aKTyai3yBaTy 3arajabHi BiJJOMOCTI IIPO pyX, 1OrO OCHOBHI BEINYMH;

» (¢opMyBaTU HaBUYKY CK/Ia[JaHHS YMCIOBUX BUPA3iB IO 3a/1ad HA PyX; BU-
KOpUCTaHHA GOPMY /1A PO3B sI3yBaHHA 3a]ad;

e HABYMTYU CXEMaTHYHO 3aINMCyBaTy YMOBY 3ajiadi y BUIJIAJI PUCYHKA,
CXeMU;

 (dopMyBaTy 3HaHHA IIPO CHIBBiTHOIIEHHS MK OIVHUIAMI BEeTNYNH;

e HABYMTYU 3HAXOJUTY MIBUKICTD PYXY, YacC PyXy, IPOV/IEHY BiICTaHb;

e CIPUATH PO3BUTKY JIOIIYHOIO MMC/IEHHS I TBOPYOIrO IIAXOAY IO pO3-
B’sI3yBaHHS 3a/ad.

Ocnoeni sumozu. YUHi IOBUHHI:

e 3HamMu OCHOBHI BeIMYMHM Ta IXH1 OMVHNII;

e ymimu 3alMCyBaTy Ta BUKOPUCTOBYBATM (POPMYIN; BCTAHOB/IIOBATH 3a-
JIEXXHOCTI MK BEIMYMHAMY; CXEMaTUYHO 3aIMCyBaTy YMOBY 3a/la4i y BU-
711 PUCYHKA, CXEMIA.

Tema 3. 3apmaui, moB’sA3aHi 3 >XKUTTAM i M06yTOM MIogUHM (3 200)
3HaXO[)XEeHHA BapTOCTi IIOKYIIKM, IIiHM TOBapy. BusHayeHHA BpOXXallHOCTI.

3ajaui, MoB’s13aHi 3 rOCIIOAPCHKOIO TisIBHICTIO JIIO[IMHA.
Mema:

e IIPUBYATY YYHIB [JO IIOETAITHOTO CAMOKOHTPOJIIO Ta aHaJIi3y BCiX elleMeH-
TiB pO3B’A3aHHA 3a/ladi; 10 YITKOCTi Ta TAKOHIYHOCTI IpM 3ammci yMoBu
3ajayvi;

« (¢dopMyBaTV BMiHHA PO3B’3yBaTy CIOXKeTHI 3ajjaui;
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HAaBYUTY 3aIVICYBATH Y BUIIAA]L MaTeMaTUIHOTO BMPa3y C/IOBECHO cop-
MY/IbOBaHI 3a7IEXKHOCTI; CK/IalaTy PIBHOCTI, BUKOHYBATM TOTOXXHI IIepe-
TBOPEHHS; aHa/II3yBaTy OTPMMaHIi pe3y/bTaTy;

CIPUATU PO3BUTKY JIOTIYHOTO MMUCAEHHSA 1 TBOPYOrO IMiIXOAY JO pO3-
B’sI3yBaHHA 3aJad.

OcHosHi sumo2u. Y4Hi TIOBUHHI 8MIMU;

eubpamu i NO3HA4UMU HEBiJOMY Be/INYNHY;

6CMAHO6UMY 3B’ A3KN MDK TaHUMIU BeMMINHAMIY;

100amu pelITy HeBiTOMMX BeJIMYVH Yepe3 OCHOBHY HEBiZIOMY;
00spyHmosysamu i po3e’a3yéamu oTpuMaHe piBHAHHA (Bupas);
nepegipAmu BiIOBIZHICTb OTPUMaHNX Pe3y/IbTaTiB YMOBI 3a/iayi.

Tema 4. 3ama4i reomeTpu4YHOTO 3MicTy (2 200)

3ajayi NMpUKIAHOTO 3MICTy Ha OOYMC/IEHHA IUTOL. 3ajadi MPUKIaJHOTO

3MiCTy Ha 004MC/IeHHS 00 €MiB.
Mema:

y3araJbHUTY 3HaHHS YYHIB IIPO reoMeTpuyHi Qirypu;

TIOKa3aTy MPAKTWYHEe 3aCTOCYBAaHHA PO3IIAHYTUX Qiryp y pisHMX mpo-
decisx;

dbopMyBaTy HaBMYKM CKIa[JaHHS YMC/IOBUX BUPA3iB 10 3a/iady MPUKIAJ-
HOT'O XapaKTepy;

PO3BMBATH JIOTiYHE MIC/IEHHA Ta IIPOCTOPOBY YABY Y4HIiB;

CIIPVATY PO3BUTKY BMiHHS CaMOCTIJIHO 3/100yBaTy 3HaHHA Ta 3aCTOCOBY-
BaTU IX B PISHUX CUTYaLiAX;

¢dbopmMyBaTu B y4HIB aKTUBHY KUTTEBY MO3NIIIO.

OcHo8Hi sumo2u. YUHi TOBUHHI 8MIiMmMU;

3Haxooumu BigoMi reoMeTpudHi Qirypu;

3acmocosyseamuy HaOyTi 3HAHHA IPO BIACTUBOCTI TeOMeTPUYHMX Giryp
10 004YMCIeHH IUIomli, 00’eMy KiMHATH, KiTbKOCTi PY/IOHIB HImazep s
IIPOKJIEVIKY CTIH 1 T. [I.;

8CMAH06/1108aMU 3B’ I3KU MIXK efleMeHTamMu iryp;

8UKOHYB8aMU TIOACHIOBA/IbHI PUCYHKM 10 3aJla4i Ta 3alMCyBaTu ii YMOBY.

Tema 5. EteMeHTM CTATUCTUKM Ta KOMOIHATOPMKM B 3ajayax
IPaKTYHOTO 3MicTy (4 200)

YuraHHs, noOyzoBa Ta iHTeprpeTanis Tabnuip, giarpam i rpadikis. Craru-
CTMYHI eKCIIepMMEeHTM Ta iHTepmperanisa ix pesynbraTiB. OO6uncieHHs cepemHix
3HaueHb BeJIMYVH, BiTHOCHOI YacToTy nopiit. HarimpocTimi koM6iHaTOpHi cxemu

JU1s1 00YMCIIEHHS IMOBipHOCTEIA.
Mema:

dbopMyBaTV BMiHHSA:

— YUTATV Ta iHTeprpeTyBaTy faHi Tabnmnib, giarpam, rpadikis Ta cxem;
— TPOBOAUTY CTATUCTUYHI €KCIIEpUMEHTH, PEECTPYBATU Ta iHTepIpeTyBa-

TU IX pe3y/IbTaTu;
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— Oynysaru rpadiku Ta giarpami; o6YMCIIOBATY CepeHi 3HAYeHHS;

— 3HAXOAVUTU BIJHOCHY YacTOTY IIO/Iil; BUKOPUCTOBYBATY BiJJCOTKOBI po3pa-
XYHKM JIIS iHTepIIpeTaliil CTaTUCTUYHUX JaHUX;

e O3HAVIOMUTHM 3 OCHOBHUMU IOHATTSMU KOMOIHaTOpMKM: IepeOupaHHS,
Ii/[paXyHOK KilbKOCTi KOHQIrypariit enemMeHTiB.

Ocnoeni 6umozu. Y4Hi IOBUHHI 6mimu:

o uumamu, 6yoysamu ma iHmepnpemysamu naHi Tabmuub, aiarpam,
rpadikis;

e 1P0BOOUMU CTATUCTUYHI eKCIIEPUMEHTH, peecmpysamu ma iHmepnpemy-
8amu IX pe3ynbrary;

o 00uuUCTI08aMU CEPENHI 3HAYEHHS; 3HAX00UM Y BITHOCHY YaCTOTY TOAiIT;

e 3HAXO0O0UMU KiNbKiCTh BapiaHTiB BUOOPY [IeSIKOTO YNC/Ia €JIEMEHTiB;

o BUKOpUCMOBY8AMU HANTIPOCTiNI KOMOIHATOPHI cXeMy AA 0OUNMCIeHHSA
JIMOBIPHOCTEIL.

Tema 6. 3agaui ekoHoMiuHOTO 3MicTY (3 200)
3agadi Ha BU3HA4YEeHHA 3apoOiTHOI IUIaTy, IJIaHy BMPOOHMITBA. 3aja4i Ha
004MC/IeHH BiIcOTKIB 110 6aHKiBCbKMX BHeCKaX. 3ajjadui Ha 004MC/IeHH IpuoyT-

Ky Bif peasizanii ToBapy, BU3HauYeHHs peHTa0eTbHOCTI.
Mema:

e y3arajbHUTHU i CUCTEMATU3YBATU 3HAHHA Ta BMiHHA Y4YHiB 3 MaTE€MaTUKI;

e BUBYUTY IOHATTS BiICOTKA, BiTHOIIEHHS 4YMCeN I PO3B’A3YBaHHA 3a-
lay Ha BifICOTKOBI pO3paxyHKIU;

e HaBYaTV PO3B’A3YBaTU 3a/ladi HA CIIaBY Ta CyMili;

e O3HAJIOMUTH Y4YHIB 3 IeAKMMY €KOHOMIYHVMMU ITIOHATTAMMU;

e PO3BMBATU B YYHIB MiANIPUEMHULIBKI AKOCTI;

o ¢dopMyBaTu BMiHHA apryMEHTOBAHO IIOSICHIOBATM BifTIOBiflb, IIBM/KO
VI IPABWJIBHO IIPUIMATY BIJIIOBIiA/IbHI )KUTTEB] pillIeHHA.

OcHo6Hi 6umozu. YIHI IOBUHHI 6MitMu 3HAX00UMU:

e BIJICOTOK BiJI 4CIa;

e YJC/IO 3a JI0T0 BiICOTKOM;

e BIiJCOTKOBE BiJTHOILIIEHHS YMCEJl.

Tema 7. 3amadi Ha po3paxyHOK po6oTn
Ta NPORYKTUBHOCTI mpamui (3 200)

3apaui Ha po3paxyHOK po6otu. [IpogykTusHicTh mpani. CinbHa po6ora.

Mema:

o dopMmyBaTy BMiHHS i HABUYKY YYHIB PO3B’A3yBaTU 3ajadi Ha PO3PaxyHOK
po60TH, Ha 0OUNCIEHH MPOAYKTUBHOCTI Ipalli, 4acy BUKOHAHHA pobo-
TV T Ha CIIIIBHY poOO0TY; 3afadi BUPOOHMYIOTO XapaKTepy;

 3HAVOMUTM YYHIB 3 0COOMMBOCTAMM PisHUX Ipodeciit, IpOBOAUTI TPOd-
opieHTaliliHy po6oTY;

e CIPUATHU 3aTa/IbHOMY PO3BUTKY IIKOJIAPIB.
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OcHosHi 8umo2u. YUHI TOBUHHI 8MIitNU:

po3e’azysamu 3afadi Ha poOOTy;

o 00uuUCTI06aMU IPOJYKTUBHICTD IIpalli;

po3e’a3ysamu 3anadi Ha CHiIbBHY POOOTY.

Tema 8. 3amaui Ha BCTAHOBJ/IEHHA 3a/I€KHOCTEN, BUBEIECHHA
Ta 00rpyHTyBaHHA Popmy (3 200)

BcraHoBNeHHS 3ame)KHOCTeN Ha 0CHOBI rpadikis, giarpam. BuBemenHs Ta 00-
I'PYHTYBaHHS POPMYIL.
Mema:

dbopMyBaTVy BMiHHS Ta HaBUYKM PO3B’A3yBaTU 3aJjadi Ha BCTAHOBJIEHHS
3aJIeXKHOCTeN MK BeTMYHaMM Ha OCHOBI rpadikis, cxeM i giarpam;
BVBOANTH Ta OOTPYHTOBYBATY (POPMYIN, BUKOPUCTOBYIOUN IT€PETBOPEH-
HS1, METOJ, CIIPO6 Ta ITOMUJIOK;

CIPUATH PO3BUTKY JIOTIYHOTO MMCEHHA Ta TBOPYOIO MiJXOAY [O pO3-
B’sI3yBaHHA 3aJad.

OcHoeHi sumozu. Y4Hi IOBUHHI 8MIimMU;
e p0368’A3yéamu 3amadi Ha BCTAHOBJIEHHS 3aJIKHOCTEN MK BeTMYMHAMMU

Ha OCHOBI rpadikis, cxeM i giarpam;
eusooumu ma o0spyHmosysamu GopMynn, BUKOPUCTOBYIOUM II€PeTBO-
PEHHs, METOJ CIIpOo0 i IIOMMJIOK.

Tema 9. Po3paxyHnkoBi 3amavi Ha BigcoTku (3 200)

Po3B’s3yBaHHA 3a1a4 HA BifICOTKY. 3HAXO/[)KEeHH:I BifICOTKIB Bijf 4mcsia Ta ynmc-

Ja 3a BiCOTKOM. BificOTKOBe BifHOLIEHH 4ycesl. 3a[jadi Ha CyMilli Ta CIJIaBML.
Mema:

IIOBTOPUTY IOHATTA BiICOTKA; 3allMIC JAHOTO YMC/IAa Y BUITIALIL BiJCOTKIB
1 HaBIIaKu;

y3araJTbHUTY i CCTeMaTU3yBaTy 3HAHH: i BMiHHS YYHIB pO3B’13yBaTH 3a-
Iadi Ha BigCOTKU;

3HAXOOMTU BiICOTOK BiJl YMCIa; YMCJIO 3a MIOTO BiJICOTKOM;

3HAXOAUTY BiJJCOTKOBE BiTHOIIIEHHS YMCe;

OcHoBHi 8umozu. YUHi TIOBUHHI 8Mimu 3HAX00UMU:

BIJICOTOK BiJI 4MC/Ia;
YIIC/IO 3a I0TO BiJICOTKOM;
BIICOTKOBE BiJHOILIEHHS YMCEeII.

IToBTOpenHs BuBYeHOro. Po3B’s13yBanHs: 3amay (2 200)

Mema:

HepeBipuTH AKICTb 3aCBOEHHA YYHAMM 3HAHb, HABUYKY Ta BMiHHA 3aCTO-
cOByBaTM HaOYTi 3HAHHA IIiJ| Yac pO3B sA3yBaHHA 3aJad;

* y3araJibHUTU 1 CUCTEMATU3YBaT 3HAHHA Ta BMIiHHA quiB pOSB’HsyBaTM

3ajlavi MPAKTUYHOTO 3MICTY, BUKOPUCTOBYIOUM OTPUMMAHHI 3HAHHS IIPO
crioco6u Ta METOAY pPO3B’A3YBaHH 3a/1ay;
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e 3aKpiNMTV BMiHHA Ta HABMYKM PO3B’A3YBaHH 3a/ja4; IOBTOPUTY OCHOBHI
METOJ[V pO3B’A3yBaHH 3a/1ay;

e CIPUATH PO3BUTKY JIOIIYHOIO MMC/IEHHS I TBOPYOIrO IIJXORY HO pO3-
B’sI3yBaHHA 3aJad.

Ocnosni sumozu. YIHi IOBUHHI 8Mimu:

e p036’A3ysamu 3afadi MIPaKTUIHOTO 3MICTY;

o po3nizHasamu BURY 3a7a4 Ta 3aCTOCOBYBATH IS IX PO3B’sI3yBaHHS OTPU-
MaHi 3HaHH PO CIOCOOM Ta METOAM PO3B sI3yBaHHA 3ajad.

OPIEHTOBHE KAIEHAAPHO-TEMATUYHE NNAHYBAHHA

Homep

Hara TeMa Ta 3MicT 3aHATTA IIpumiTkn
3aHATTA

Bctyn (2 200)

1 3apmayvi. Ponb 3ajjau y mIKiIbHOMY KypcCi MaTeMaTy -
kn. Knacudikauis sagaq

2 dopMyBaHHA KYIbTYPU PO3B’A3yBaHHA 3a/1ad
Ha ypOKaxX MaTeMaTUKI

Tema 1. OcHOBHi MeTOAY PO3B’A3yBaHHS 3aa4
IPaKTUYHOTO 3MicTy (4 200)

3-4 Po3B’;13yBaHHH TEKCTOBUX 3aMjay 3a JOIIOMOIO
PIBHAHD
5 Po3B’A3yBaHH TEKCTOBUX 3a/1a4 3a JOIIOMOTO0
[IpONOPpLii
6 Po3B’s13yBaHHSA TeKCTOBUX 3a/jad

Tema 2. 3agaui Ha pyx (6 200)

7 Po3p’A3yBaHHA 3a/1a4 3a JOIIOMOT0I0 GOPMYII
8 3apgadi Ha OGHOCTOPOHHIN pyX

9 Po3B’s3yBaHHA 3a7a4

10 3afadi Ha pyX B pi3HMX HalpsAMax

11 3afiavi Ha 3yCTpiYHMI pyX

12 3afiayi Ha pyX 3a Tedi€l Ta NPOTH Teuil

Tema 3. 3agaui, mos’sa3aHi 3 XXUTTAM i H06yTOM MroguuM (3 200)

13 3afadi Ha BU3HAYEHH:A BapTOCTi MOKYIIKY, L[iHI
TOBapy

14 BusnauyeHHA BpOXKaliHOCTI
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Home . .
P IaTa Tema Ta 3MicT 3aHATTA IIpumiTku
3AHATTA
15 3ajadi, MoB’s13aHi 3 rOCIIOAPCHKOIO isIBHICTIO
JIIOIVIHU
Tema 4. 3apmaui reomeTpuyHOroO 3MicTy (2 200)
16 3ajaui Ha 0OYNC/IEHHS TIJION]
17 3amaui Ha 064MCcIeHHA 06’ eMiB
Tema 5. EreMeHTH CTATUCTHUKY Ta KOMOIHATOPMKY B 3aja4ax
NMPaKTUIHOTO 3MicTy (4 200)
18 Ynuranus, nob6ynoBa Ta iHTepIIpeTalis TabmuIp,
niarpam i rpadikis
19 CraTucTuyHi €KClIepMMeHTH Ta iHTepIpeTanis ix
pesynbraTiB. O6uNCIeHHs cepefHiX 3HaYeHb Be-
4IH, BIHOCHOI YaCTOTY ITOJIii
20 3HaxXO[KeHHs Ki/lIbKOCTi BapiaHTiB BUOOPY JiesKo-
'O 4JCJIa €JIEMEHTIB 3 MHOXXVHI
21 Harimpocrimni koM6iHaTOpHI cXeMu a1 004nC/eH-
HA JIMOBIpHOCTeI]
Tema 6. 3agaui ekoHOMiYHOTO 3MicTY (3 200)
22 3ajaui Ha BU3HaYeHH:A 3apoOiTHOI IIaTH, IIaHy
BUPOOHMIITBA
23 3ajaui Ha 0OYNC/IEHHS BiJCOTKIB 110 OaHKIBChKIX
BHECKaX
24 3agadi Ha 06YMC/IeHHs IPUOYTKY Biff peaizamii
TOBapY, BU3HAUYEHH: peHTa0e/TbHOCTI
Tema 7. 3agaui Ha po3paxyHOK po6OTH Ta HPOFYKTUBHOCTI
npaui (3 200)
25 3anadi Ha po3paxyHOK po6oTHn
26 ITpomyKTuBHICTD Ipari
27 CninbHa po6ora
Tema 8. 3agaui Ha BCTaHOBIEHH: 3a/1€KHOCTEN, BUBEICHH
Ta 00rpyHTYBaHHA Popmyn (3 200)
28 BcraHOBIEHHS 3a7I€)KHOCTEN Ha OCHOBI rpadikis,
miarpam
29 BuBeneHH: Ta 0OIpYHTYBaHHA GOPMYIT

e-lam



Po3B’sa3yemo npuknaaHi 3agadi
Homep . .
IaTa Tema Ta 3MicT 3aHATTA IIpumiTkn
3AHATTA
30 Po3p’a3yBaHHA 3a/1a4

Tema 9. Po3paxyHnkoBi 3amavi Ha BigcoTku (3 200)

31 Po3B’s13yBaHHA 3aa4 Ha BiiCOTKM. 3HAXOIKEHHS
BIICOTKIB BiJf 4YlCJIa Ta YMC/IaA 32 BiICOTKOM
32-33 BigcoTkoBe BifHOLIEHHA yuces. 3afadi Ha cymii
Ta CIJIaBU

IToBTOpenHs BuBYeHOTO. PO3B’13yBaHH:A 3amay (2 200)

10.

11.

34 Po3p’a3yBaHHA 3a/1a4
35 ITincymMKoBe 3aHATTA
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METOAWYHI PEKOMEHJALII WO0A0 BUKJIAJAHHSA KYPCY

MeTa: o3HaitloMUTH Y4HIB 3 pOJ/UIIO 3aflad Y HIKiIIBHOMY KypcCi MaTeMaTMK;
PO3IVIAHYTM OCHOBHI BUJM 3a/jad IMPUKJIAHOTO 3MiCTY, IX KIacudikaiiito, MeToau
pO3B’sI3yBaHHS 3aja4.

3apavi. Ponb i 3Ha4YeHHA 3aay y WKiIbHOMY KypCi MaTemMmaTUKK

Y npoueci HaBYaHHA MaTeMATMKY 3a/1a4i BUKOHYIOTb Pi3HOMaHITHI QyHKIIII.
HaBuanbHi MaTeMaTH4Hi 3a7a4i € ZOCUTD e(peKTUBHIM 3aCOOOM 3aCBOEHHS YIHA-
MI TIOHATH 1 METOJIB IIKIIBHOIO KypCy MAaTeMaTUKM 30KpeMa I MaTeMaTUu4YHUX
Teopiil B3araii. 3afladi MalOTb BelINMKe 3HAa4YeHHA U1 PO3BUTKY MAaTEMaTUYHOIO
MIC/IEHHS Y4HiB, GOPMYBaHHA B HMX YMiHb i HABMYOK NPAKTUYIHOTO 3aCTOCY-
BaHHA MaTeMaTyKyu. CaMe TOMY Ha PO3B’A3yBaHHA 3aJad BiTBOANTDHCSA IIO/IOBIHA
HaBYa/IbHOTO Yacy 3 MaTeMaTuKu. [IpaBuabHa MeTOAMKA HABYaHHS PO3B A3aHHIO
3aja4y Bifirpae icToTHy ponb y ¢GOpMyBaHHI BMCOKOTO PiBHS MaTeMaTUYHMX
3HaHb, YMIHb 1 HABMYOK.

ke >k 3HaUeHHA MaTeMAaTMIHMX 3afad? Ix mekinpka (cxema 1 Ha c. 56):

* 0c8imHE — PO3B’A3YI0UNM 3aJiadi, y4eHb HaOyBae 3HaHb, MiIBUIYE CBOIO
MaTeMAaTUYHY OCBITY;

* npakmuuHe — TiJ| 9aC pO3B’A3yBaHHA MaTeMAaTMYHMX 3a/jad YYHI BYATh-
Cs1 3aCTOCOBYBATM MaTeMaTUYHi 3HAaHHA /I MPAKTUIHNX MOTPeO, TOTYIOTHCA [0
IPAKTUYHOI iSIBHOCTI B MaitOyTHbOMY, IO pO3B’A3yBaHHS 3aJad, SAKi BUCYBae
IIPaKTMKa Ta IOBCAK/eHHE XUTTA. MaTeMaTn4Hi 3aiadi po3B’A3yl0Thcs y ¢isuii,
ximii, 6iomorii, reorpadii, enekTpo- Ta pagioTexHini, 0coO6/MMBO B IX TEOPETUYHUX
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ocHoBax. lle o3Havae, MO0 B IMpoIeci HaBYaHHA MaTeMaTUKM Y4HI IIOBMHHI
pO3B’A3yBaTH 3a/iaui, TOB’A3aHi i3 CyMDKHMMM HaBYaIbHMMMI IpeIMeTaMI, a Ta-
KOXX 3a/1a4i 3 MPaKTUYHNUM 1 TEXHIYHUM 3MICTOM;

*  pO368UMOK MUCTIEHHS — PO3B SI3YI0UM 3aJjadi, YIHI BYaThCS aHAJIi3yBaTum:
BUIATY YMOBY Ta BUCHOBKM, IaHi Ta IITyKaHi BE/INYMHY, 3HAXOAUTH CIIIJIbHE, I10-
PiBHIOBATM Ta IPOTUCTABIATY QakTi. B yuHiB npu upomMy GopMyeThCs 0co6/m-
BT CTVJIb MUCTIEHHS, 10 Nepefboavae: 36epeskxeHHss popManbHO-IOTiYHOT cXeMU
MIpKyBaHb, JTaKOHIYHICTb IIPM BUCIOBIIOBAaHHI JYMOK, YiTKa pO34Y/I€HOBAHICTb
X0y MUC/IEHHA, TOYHICTb CUMBOJIIKI;

* B8UX08He — 3aJjaya BUXOBYE CBOIM TEKCTOBMM 3MiCTOM, TOMY TEKCTOBUI
3MICT MaTeMaTUYHKX 3a/§a4 iCTOTHO 3MIHIOETbCA B Pi3Hi IIEepioAY PO3BUTKY CYC-
ninbcTBa. CIOKETHMI 3MICT 3a/1a4, BMIlIEHUX Y CY4aCHOMY HiPY4YHUKY, CIIPs-
MOBaHMI Ha BUXOBAaHHA B YYHIB BMCOKMX MOPA/JIbHUX AKOCTEN, HAYKOBOI'O CBi-
TOITIAY. BUXOBY€E TaKOoXX caM Ipoliec HaBYaHHs PO3B A3YBaHHIO MaTeMaTUYHNUX
3ajay.

[IponoHyoo4y po3B’sI3aT Ty UM iHIIY 3a/jady, BUNTETb IIParHe peanisyBaTu
II€BHI 1I1/Ii: IIelarOriYHy, AUAAKTUYHY, HABYaJIbHY.

HOCATHEHHIO HAB84A/IbHOT Memu CIIPUATUMYTb TaKi 3ajadi:

o 3a0aui 0717 3AC60€HHA mamemamudHux noHsmv. OOpMyBaHHS MaTeMa-
TUYHJX HOHATH YCIIIIHO IPOXOAUTD 32 YMOBY PeTEIbHOI Ta KPOIITKOI poOoTH
HaJl IOHATTAMMY, IX O3HAYEHHAMM TA BIACTUBOCTAMUY;

* 3a0aui 0714 0607100iHHA Mamemamu4Hor cumeonikor. OgHa 3 wLine,
110 CTaBUTbCA IIiff YaC BYMBYEHHA MaTeMaTUKN,— OBOJIOLIHHA YYHAMM MaTe-
MAaTMYHOI MOBOIO i, OT)Ke, MaTeMaTU4YHOK CUMMBOJIiKOI0. Halnpocrima cum-
BOJIiKa BBOJUTbHCS B IIOYATKOBI KO/, B 5—-6 Kacax (3HaKM [iii, PIBHOCTI Ta
HEPIBHOCTI, JY>XKM, 3HaKM KyTa, IIapaje/IbHOCTI, ePIEeHAUKY/IAPHOCTI IIps-
MUX i T. 11.);

o 3a0aui 0715 HABYAHHA 008edeHHAM. HaBuu Ty TOBOOUTI — OIHE 3 HAMTOJI0-
BHIIINMX 3aBaHb HaBYaHHA MaTeMaTuKu. Hannpocrimmmu sagadamMu TaKoro 3Mi-
CTY € 3ajjaui-3allNTaHHA Ta eJIeMeHTapHi 3a7a4i Ha JoCipKeHHs. Po3B’13yBaHHA
TaKMX 3a7ad IO/STa€E B 3HAXO/PKEeHHI BiJINIOBIi HAa 3alMTAaHHS 11 IOBeNeHHI 11
ICTMHHOCTI;

*  3a0aui 07151 YOPMYBAHHST MAMEMANUUHUX YMiHb | HABUUOK:

- AKi IepefyIoTh BUBYEHHIO HOBUX MaTeMaTUYHMX (AKTiB: BOHU CIIPUAIOTH
KOHI|eHTpallil yBary y4HiB Ha ifjeAX, IOHATTAX, METO/IaX MaTeMATUKM, SAKi
BJMIBYAIOTbCH;

— 3a JJOIIOMOI'OI0 AKX BBOJATHCA HOBI IIOHATTA 11 METOAM;

- AKi CTBOPIOIOTH IHpPOO/IEMHY CHUTYalilo 3 MeTO (OpMyBaHHSI HOBUX
3HaHb;

— sKi pO3BMBAIOTb MUC/ICHHS YYHIB Y IIpolieci iX po3B’I3yBaHHS.

Ortxe, B IIpolieci po3B’sA3yBaHHA 3a/lad YYHI HABYAIOThCA MaTeMaTHUIIi: 3aCBO-

I0I0TD BEJIVIKY KiJIbKiCTh MaTeMaTVYHNX IOHATH, CUMBOJIIKY, HAOYBalOTh HAaBUYOK
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BUKOHYBAaTH JoBelleHHs. PO3B’s13yBaHHA 3a/jaui BUMarae 3acTOCyBaHH: 06araTbox
PO3YMOBMX JIii1: aHAJII3yBaTU 3ajjavy, 3a/laHy CUTYallilo; IOPIBHIOBATY [aHi Ta IIIy-
KaHi Be/IMYMHY, 3a/iady, [0 PO3B’A3YEThCH, 3 Ti€lo, 1o 6yna po3B’s3aHa paHille,
BCTAHOB/IIOIOYM IIPUXOBaHi BIACTMBOCTI 3aJaHOI CUTYallil; KOHCTPYIOBaT! Hail-
IPOCTINI MaTeMaTU4HI MOJel, 3MiICHIOI0YY MUCIEHNN eKCIIEPUMEHT; CUHTE3Y-
BaT, BifOupaioun KOPUCHY [/ pO3B’A3aHHA 3a/jaui iHdopMmaliito; cucremMarnsy-
I04M, KOPOTKO Ta YiTKO, Y BUIISA/i TEKCTY, CUMBOJIIYHO Ta rpadivHo opopMIsATH
IYMKV; 06’€KTMBHO OLIHIOBAaTY OTpPUMaHi pe3ynbrati. Po3B’s3yBaHHA MaTeMa-
TUYHUX 33aJjJa4 BUXOBYE: PETENbHICTb, YBaXKHICTh, 30CEPEIXKEHICTh, HAIIOJIEI/IN-
BiCTb Y IIOf{0/IaHHI TPYZHOILiB, JOCATHEHH] IOCTAB/IEHOI METH, IOYYTTS 00OB A3KY
Ta BiJIIIOBIIa/IbHOCTI.
Takum 4MHOM, y KOMIUTIEKC 3ajjad, 0 MiAOMPaAIOThCA ISl PO3B sI3yBaHHHA,
HOTPiOHO BK/IIOYATH 3a/1adi:
e SKI MICTATD €1eMEeHT JOCTiI>KEeHHS;
e Ha JOBE/IEHHS;
e Ha BCTAaHOBJIEHHS IIOMMJIOK;
e IIiKaBi 3ajayi;
e sKi mepembavaroTh NOUIYK Pi3HUX BapiaHTIB i BUOip Kpaloro 3 HUX;
e sKi mepem6avaroTh CaMOCTiliHe CKJIQIaHHs iX YYHAMMU.
Po3B’s13yBaHHA MaTeMaTUYHMX 3afiad [O3BOJIAE peani3yBaTu TakKi Ouoak-
MuUYHi Ui
e IIATrOTOBKA [JO BUBYEHHA TEOPETUYHMUX IUTAHb MaTeMaTUKII;
e 3aKpilJIEHHA HAOyTUX TEOPETUYHNX 3HAHD;
e imocTpamis 3acTocyBaHb BMBYEHOTO MaTepiany (3ajjaui IpPakTUYIHOTO
3MICTY ITIOCTPYIOTh 3aCTOCYBaHHsI MaTeMaTUKM B TEXHiLli, TOOYTi, CyMixk-
HJX HaBYa/IbHUX IIpeMeTax, HallpMK/aJ: BU3HAYEHHA LIBULKOCTI PyXYy,
Jacy abo MUIAXY; BU3HAYeHHA MacH Tijla; BU3HAYEHHA MacIITady TOIIO);
o (GOpMyBaHHA BMiHb;
e IIOBTOPEHHA paHillle BUBUEHOI0 HABYA/IbHOI'O MaTepiay;
e KOHTPOJIb 3aCBOEHHA MaTeMATUYHNX 3HAHbD.
[Tpn opranisanii po6oTu 3 po3B’s3yBaHHA MaTeMaTNYHUX 3a7ad JOLTbHO
BUKOPVCTOBYBATI TaKi 6U0U OiAnvHOCHi:
* (¢dpoHTasbHEe PO3B’sI3yBaHHA 3ajlad — PO3B sI3yBaHHA Ti€l camoil 3ajavi
3 yciMa yYHAMM KJ1aCy OJJHOYaCHO;
* iHAMBigyanbHe PO3B’A3yBaHHA 3ajady: IpM iHAMBifyanIbHOMY mobopi 3a-
Jilad BPaXOBYIOTbCS iH/IMBiyanbHi 30i0HOCTI Ta MOXX/IMBOCTI Y4YHIB.

3ajayi npuKnagHoro 3micty: OCHOBHi BUAM, Knacudikauis,
MeToAM pO3B’A3yBaHHSA
3anaqi HpaKTI/I‘-IHOI‘O 3MiCTY OXOII/TDKTb HpI/IK)IaHHi ACIIEKTN MaTeMaTun-

ku. Taki 3ajjadi cnpuAITh BUKOHAHHIO 0araThboX 3aB/laHb HaBYaJIbHOTO IPOIle-
CY: PO3KPUBAIOTh METOJO/IOTIYHI MMTAHHA B3a€MO3B’ A3KY TeOopii Ta IPaKTUKY;
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$opMYIOTh B YYHIiB HayKOBMII CBIiTOITIAA; aKTWBI3YIOTh Ii3HaBaJAbHY HifA/b-
HiCTb YYHiB; MiIBUIIYIOTH iHTepeC JO HaBYATbHOTO MpeaMeTa; 3a0e3MeuyoTh
PO3BUTOK TEXHIYHOI TBOPYOCTi, CIPUAIOTH 3AilICHEHHIO NpodopieHTaLiIHOI
poboTu.

Cymnicmo 3a0au npaxkmuunozo 3micmy. I1if MaTeMaTHYHOIO 3aa4yero Mpak-
TUYHOTO 3MICTY (IIPMKIAHOTO XapaKTepy) MU PO3YMIEMO 3a/jady, 3MiCT AKOI po3-
KpUBa€ 3aCTOCYBAaHHA MAaTeMaTUK/ B CYMDKHUX HaBYa/IbHUX AUCHUIIIIHAX, 3HA-
JIOMUTD 3 II BUKOPUCTAaHHAM B OpraHisallil, TEXHOJIOrIl Ta eKOHOMIli Cy4acHOTO
BUpPOOHNIITBA, chepi 06CTyroByBaHHS, TOOYTI.

Bumozu 00 3adau. [1o 3afad IpaKTUYHOTO 3MICTY KpiM 3ara/jbHMX BUMOT BU-
CYBAIOTD 111€ 1 TaKi JOJAATKOBI BUMOT:

* IIi3HaBaJ/IbHA L[IHHICTb 3a/la4i Ta ii BUXOBHMI BIUIMB HA YYHIB;

* 3pO3YyMINIICTh BUKOPUCTAHOIO B 33/la4l HEMAaTeMaTMYHOTO MaTepiany;

* peaJbHICTb CUTYaLlil, YNC/IOBUX 3HAYEHb JAHUX, 1O ONUCYITbCA B YMO-

Bi 3aauyi.

Knacugixauis 3a0au npuxnaonozo 3micmy. 3afadi IPUKIAZHOTO 3MICTY
B IIKI/IPHOMY IiJpyYHVUKY HOfaHi Y BUIVIAAL CTAaHJAPTHUX TEKCTOBUX anrebpaid-
HIUX i TeOMeTPUYIHUX 3a/1ad (cxema 3 Ha . 58).

3a 3MiCTOM 3a/1a4i IPMK/IATHOTO XapaKTepy MOXKHa K1acudikyBaTy Takx:

* 3ajJa4yi reOMeTPUYHOrO 3MiCTy: Ha NOOYHOBY AKMX-HEOYAb (iryp, AKIIO
IaHO IXHi /MiHIiNHI po3Mipy; Ha 3HAXOMKEeHHA IUIoli (irypu, nepumeTpa,
IiaMeTpa TOLIO.

o 3azadi QisMIHOro 3MicTy: 0OUNCIeHHA MIBUAKOCTI PyXy Tisa, 4acy pyxy
Ta LIAXY;

* 3ajauvi, moB’s3aHi 3 reorpadi€ro: BU3HaUYEHHS MacIITaby; 3HAXOMKEHHs
BificTaHel Ha KapTi TOLJO.

* 3ajauyi, TOB’A3aHi 3 TOOYTOM, XXUTTAM JIOAVHI;

* 3ajayi eKCIepMMEeHTAa/JbHOTO XapaKTepy, KOMM 3HA4YeHHs [y PO3B A-
3yBaHHS Y4eHb 3[00yBa€ CaMOCTIIHO IIUIIXOM BMMipIOBaHb, eKCIIepPU-
MEHTY.

Hanpuxnag: «O64mcnnTy BifcTaHb Biff CBOrO OYAMHKY [0 KO/, TTOTIepef -

HbO BU3HAUMBIIN HOBXWHY CBOIO KPOKY»; «OOUMCINTY IJIOMIY Ta IEPUMETP
CBO€1 KiMHaTIN»; «300pasuT B IEBHOMY MacIITabi cBiit 6yMHOK abo noaBip’s».
BukoHaHHA JaHMX 3aBJaHb BYMArae Bifl y4H: IIEeBHUX JIOTiYHUX KPOKIB, Ja€ MOX-
JUBICTh BJIACHOT'O TBOPYOTIO IIi/IXO/Y.

Ilro xmacudikamito MOXKHa IPONOBXMUTU. 3MICT 3afad LIKIIBHOTO KYPCY
MOYKHa 30araTuTy, BKIIOUYMBIIN JJO HUX TaKi pisHOBU/M 3aad:

* Ha OOYNCTIEHHs 3Ha4eHb BEJIMYMH, L0 3yCTPivaloTbcsA B MPAKTUYHIN fi-

SAJIBHOCTI;

* Ha CK/IAJlaHHA PO3PaXyYHKOBMX 3afjay;

* Ha I0OyJOBY HAallIIPOCTIIINX MOHO- Ta AiarpaM;

* Ha BUKOPNCTAHHA Ta OOIPYHTYBaHHA QOPMYTI;
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* Ha BCTAHOBJIEHHA 3aJIE)XHOCTEI MK BeIUYMHAMY, 110 3yCTPiYalOThCA Ha
IPaKTUIi,— BUBEEHHA GOPMYIL.

Iledazoziuni ynkuyii npuknadonux 3aday. IcCTOpMYHO MaTeMaTMKa BUHUK-
lla 3 MPAKTUYHKX MOTPeO JTIOAVHY, HA OCHOBI 3a/1a4, MOCTABIEHUX XUTTAM, i i
PO3BUTKY CIIPUSIO PO3B sA3yBaHHA TaKuX 3ajad. [lemarorivamii focBify mokasye,
10 OyIb-sKa MPUKIaHA 3ajla4a, Ky pO3B’sI3yI0Th Ha TOMY 4 iHIIOMY eTarli Ha-
BYAHHS, BUKOHYE pi3Hi PyHKIil, AKi 32 IEBHNX YMOB BUCTYIAIOTh IBHO 260 Ipu-
xoBaHoO. Bci ¢yHKIiI npukIagHuX 3aga4 B3aEMONOB A3aHi. MeTOIMYHO HOIiTbHO
BUKOPUCTOBYBATH 3afiadi, IKi BUKOHYIOTb OfHOYACHO KinbKa QyHKLi. Marema-
TUYHI 3a7a4i Ta IX po3B’A3aHHA YaCTO Mi/JKa3yIOTbCsA MPUPOLAOI0, 30KpeMa ¢iszny-
HUMMU ABUIIIAMA.

Meaxi memoou po3é’s3yéanns 3adau. Ilix yac po3p’sa3yBaHHSI MaTeMa-
TUYHUX 3afad, Il Yac CKAaJaHHA Ta SOCTIKEHHA MaTeMaTUYHOI MOJe/l y4Hi
CTUKAIOTHCA 3 illle HEBIIOMMMM BUIIaJJKaMM, KOJIM Y4HIi Ille He MalTh JOCTATHbHOI
KiZIbKOCTi 3HaHb JJI IIOBHOI'O MOCHIMKEeHHS Mofesi. Y TaKuX BUIIAJTKaX HOIijIb-
HUM € BUKOPVCTAaHHA TaKMX METOJ[iB PO3B sI3yBaHHA 3a/1ad, a CaMe:

1) MeTox MOLE/TIOBAHHS;

2) Metop Cripo6 i TOMMJIOK;

3) meTop iepe6opy;

4) MeTOJ IOCTYIIOBOTO YCK/Ia/HEHHS.

Mertop cipo6 i moMunok. [laHnit MeTOf 03BOJIsSIE 3HANITU BiJIITOBib HABITH
y BUIIQJIKY, KOJIV OTPMMaHa MaTeMaTU4YHa MOJIe/Ib SIBJIsIE COO00 HOBUIA, 11je He BU-
BUeHMIT 06’ eKT. HeonmikoM faHOTO METORY € Te, 10 Mifdip po3B 3Ky He TapaHTYE
IIOBHOTO PO3B’sI3aHHs, a8 TOMY BYMarae J0jaTKOBOIO OOIPYHTYBaHHs OTPUMAHMX
pesynbraTiB. PO3ImAHeMo Takuit IpUKIIa.

3adaua. lllupuna 3eMenbHOI AiITHKY IPAMOKYTHOI popMu Ha 9 M MeHIIIa 3a
ii JOBXMHY, a TIoIA JopiBHIOE 90 M*. 3HAWITY HOBXVHY Ta MIMPWHY Ti/IAHKIN.

Posé’s13anHA. PO3rAHEMO ATAHKY SIK IPAMOKYTHUK, CK/IAZleMO MaTeMaTId-
HY MOJi€/Ib — PiBHAHHA, IO3HAYMBIIN CTOPOHM X Ta X —9: x(x—9)=90.

CKOPMCTAEMOCS METONOM CIIPOO i IMOMUIIOK, MpoeKcepuMeHTyeMo. Cripo-
Oyemo mifibpatu Take 41cio d, o6 BUKOHYBaTacs piBHICTD x(x—9)=90.

Bigomo, mo x 6inmpire 9, cnpobyemo mifcTaBuTH 3HauYeHHs X =13, Tomi
13-(13-9) =52, 52 menue 90. fIkmo x =14, To orpumaemo 70, akmo x =15, 10O
15-(15-9)=90.

Mu oTpuManu pesynbrar, ajie MOXK/IMBO € iHIINi 3HAYEHHA X, IPU AKUX BU-
pas gopisHoBaTMMe 90. IIpoananisyeMo yMOBY Ta OTpuMaHi pe3ynbratu. ITpumy-
CTUMO, 0 x >15, Topi 15-9=6, oTKe, Xx—9 > 6, OTpUMAEMO 3HaYEHHS BUPaA3Y
6inpire 90.

Bionogiov: 15 M1 6 M.

JlaHuit MeToy OLi/IbHO BUKOPUCTOBYBATH Y BUIIAJKy PO3B’sI3YBaHHS PiB-
HSHb Ta HEpPiBHOCTEN, sKi Ile He BMBYAINCh. Ajle MOTPiOHO BpaxyBaTy, IO Iie
JOCUTDb TPYIOMICTKUI IIPOLIEC, BiH He JJa€ BIEBHEHOCTI, 1110 3HANIEHO BCI ITYKaHi
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3HAuYeHHs, i He 3aBXXIY € pe3y/IbTaTMBHUM. ToMy IOTpiOHO BUMArary Bif y4HiB
HOMIYKY Oi/IbII pallioHaIbHOTO CIIOCO0Y pO3B’A3yBaHHS, AKIIO Ije MOXX/INBO. Jlo-
BefIeHHs TIOBHOTM PO3B’A3aHHS BUMAara€ JONATKOBMX, iHOJi JIOCUTH CK/IaJHUX
MipKyBaHb, a Iie € HEe[JOTIIKOM MeTO/y CIIpo6 i TOMMIIOK.

Mertop noBHOTO nepebopy. JaHnit MeTO TAaKOXK BUMAra€e BEMMKUX 3YCUIIb
Ta 6araro yacy. [l IpucKopeHHs po3B sI3yBaHHS 3a/ja4i JaHUM METOJIOM IIOTpi-
OeH I'PYHTOBHUII aHaJIi3 YMOBU 3a/iadi.

Mertop MaTeMaTUYHOTO MOJIe/TIOBAaHHS — PO3B’SI3yBaHHS CIOKETHUX 3aJjad
3a OIOMOTOI0 PiBHAHB. T0OTO, po3B’A3yI0uNM 3a/jauy, MU OYyEMO MaTeMaTUYHY
MO/Ie/Ib PeanbHOI cuTYyanii. MO)KHa BULIINTY TpY OCHOBHI eTaIly JaHOI'O IIPOLeCy:

1) mo6ynoBa mMoperti;

2) pobota 3 MofemnIIO;

3) MpaKTUYHWI BUCHOBOK.

BigmoBigHo, i po3B’si3aHHs 3aja4i 3a [JOIIOMOTOK PiBHSHHS CKIAAa€ThCs
3 TPHOX €TalliB:

1) ckmagaHHsA PiBHAHHS;

2) po3B’A3yBaHHA piBHAHHS;

3) BiANOBifb Ha 3alIMTAHHSA 3a/avi.

Yy4ni BYaThCS BUOMpPATY 3MiHHI, CK/IaJiaT! Ta PO3B’13yBaTy PiBHAHHS, aHATi-
3yBaTy OTPUMaHi pe3ynpTaty (CTPYKTYpY NPOIeCy po3B’A3yBaHHA 3ajjadi IIOaHO
Ha cxeMi HIpkue). B y4HiB popMyeTbca KynbTypa po3B sI3yBaHHA 3a/1a4, aJITOPUT-
MiYHMIT TiXiT 7O 1X po3B’sI3yBaHHH.

CrpykTypa npoiecy po3B’sa3yBaHHs 3aadi

3amaya
Y

. Amnajis samaui
CxemaTnaHmit| o 7

3aIMC 3aj1avi

I[Tomryk crioco6y po3p’3yBaHH:A
[InaH po3B’sa3yBaHHA

v

ilICHEeHH S IJIAHY PO3B A3YBAaHHSA
3n y y

AHnamiz |4
pO3B’sI3aHHS

»| HocmimkenHs
3aj1ayvi

IlepeBipka
Y

Bigmosingb

Ha ocHOBi po3B’A3yBaHHSA CIOKETHUX 3aja4 IIPUK/IATHOTO 3MICTy y4Hi 6a-
YaTh MPAKTUYHY 3HAUMMICTb MaTeMaTuUKu (cxema 2 Ha c. 57). AHaji3youn ymo-
By 3ajjadi, CK/Iajlarouy il MaTeMaTU4YHy MOJe/lb, BUKOHYIOUYM 3aMiHy BUXIJHUX
T€pMIiHIB MaTeMaTUYHMMY €KBIBaJIEHTaMMU, YYHI CIMPAIOTHCA Ha CBIM XXUTTEBUM
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IOCBiZT, 3HAaHHS TEPMiHiB, IO 3yCTpivaroThcs B TOOYTi a60 IIpy BUBYEHHI iHIINMX
IpeaMeTiB, AKi MOXXYTb OyTy 3aMiHeHi MaTeMaTVYHNMY HOHATTAMM Ta BiffHO-
meHHAMU. ToMy CITiJy BUKOPMCTOBYBAaTH 3afiadi, AAKi MiCTATh T€PMiHM 3 iHIIMX
HAYKOBMX O0JIacTell, ajie He BMMAaralTbh TPOMI3JKOTO IOSCHEHHS IX CYTHOCTI.
3agadi NpUKIAJHOTO 3MICTy IIOIIOBHIOIOTh CJIOBHUKOBUII 3aIlac Y4HiB, 3HAIOM-
JATD 3 IIKaBUMM CYYaCHUMU Ta iCTOPMYHMMU PaKTamy, GOPMYIOTh HaBUUKU
CaMOCTiiTHOI pOOOTY, PO3BUBAIOTh MaTeMaTHYHe MUC/IEHHs i IPaKTUYHY BUHA-
XiJJINBICTb.

@opMy4lN B yYHIB IOHATTA, PO3KPMBAKOYM IXHI XapaKTePHI O3HaKU, IIO-
TPiOHO HaBYATU YYHIB 3HaXOIVUTU IX BIJIIOBIHI €KBIBa/JIEHTU B pEAJIbHOMY JKUT-
Ti. Hanpukiazm, NOHATTS «IIPAMOKYTHMK» — 6acKeTOONTbHII MaiiJaHIMK, Ta30H,
3eMeJIbHa IIITHKA IPAMOKYTHOI GOpMI; TOHATTS «IIapasiefieline» — aKBapiyMm,
OaceliH; MOHATTA «KOJIO», «kKPYI» — apeHa IUPKY, unudep6raT roquHHNKa, 6iroa
IOPLKKa TOLIO.

Heo6xifHo posrnagary 3ajadi, B SKMX BUKOPUCTOBYIOTHCS Pi3Hi ofyHUIL
BE/INYMH, [IEPETBOPEHH OJHUX OLVHNIb B 1HIII.

C1if 3BepHYTM yBary y4HiB Ha Te, 110 6y/ib-s1Ka MaTeMaT9Ha MOJIE/Ib IOITyC-
Ka€e noxnOKy obuncnenHs. Hanpuknan, sHaiTy Macy gapOu mis migioru 3 To4-
HICTIO 10 TpaMa JOCUTh Hepo3yMHO. HeoOXifHO BMiTV OKpyI/IIOBaTH YMCIOBI JaHi
Bi[IIIOBiTHO [0 3MicTy 3ajavi. HaBunTy TOYHOCTI 3HAXOMKEHH A BUXITHNX JAHUX
JIOIIOMOXXYTb 3afiavi, 1[0 BYMararmTh:

e IPAKTUYHUX BYMIpPIOBAHD;

e T00YZOBU Ta YMTAHHA IpadikiB;

e HAJMIPHOI TOYHOCTI YMC/IOBUX JAHUX.

Mertop nepe6opy. [lns po3B’si3yBaHHs KOMOIHATOPHUX 3a/iad BUKOPUCTO-
BYEMO MeTO Ilepebopy MOXK/IMBMX BapiaHTiB (KoMOiHaIiil), 110 Ma€e 3aranbHUI
XapakKTep, 3aCTOCOBYETbCA y BUITAJKaX, KOMM YNCIO BapiaHTiB BUOOPY HeBemu-
Ke, a0 MeToJ] IOBHOTO Iepebopy BapiaHTiB; 3HaIOMUMO 3 6a30BMMU TepMiHaMM
Teopil IMOBIPHOCTEN Ha IPUKIIAZl peasbHOl CUTYallil: BIpOTijHi, MOX/INBI, PiB-
HOMOXK/IVIBI, HEMOXX/IMBI IOJiI; JAEMO OIMC KOXKHOIO 3 TEPMiHiB 3a JOIIOMOTOIO
CJIiB 13 MOBCAK/IEHHOI'O JKUTTS, [IOKa3yEMO BaXK/IMBICTh YMIHHA peabHO OLIHUTI
JIMOBipHICTb II€BHOI ITOAII /1A IPUMHATTA BaXX/IMBOro pimenHd. Hanpukman, me-
Pexn TUM SK NPUITHATY YIacTb Y OyAb-AKili Tpi uu noTepei, noTpi6bHO omiHNTI CBOT
maHcK Ha nepemory. leski 3ajjaui po3B’A3yI0ThCs 3 BUKOPUCTAHHAM 30POBIUX 00-
pasis, cxeMm.

3adaui na éiocomxu. Cepep 3ajja4 MPUKIATHOTO 3MICTY HeOOXimHO BUIiNN-
TV 3a7a4i Ha BigcoTku. [x Mo>xHa PO3AiINTY Ha 1Bl OCHOBHI IpyIIN: Ilepiia — 3Ha-
XOJ)KEHH BIICOTKIB Bifj 4MC/a, Apyra — 3HaXOIPKEHHA 4YMC/Ia 3a JIOro BiJICOT-
KOM. 3ajjadi Ha BifICOTKM [ly>K€ Pi3HOMaHiTHi, IOHATTA BiJICOTKa BUKOPMUCTOBY-
€TbCA B Pi3HUX rajly3ax HayKM 1 MPaKTUKIN: CIUIABY 1 CYMIlll, KyJiHapHI peLenTyu,
eKOHOMIi4Hi Ta 0aHKIBCbKi po3paxyHKN i T. fj. Po3p’A3yBaT; 3amadi MOXXHa K
apudMeTNIHNM, anreOpaidHNM, TaK i FeOMETPUIHIM METO[aMI, 32 IOTIOMOT OO
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Po3B’sa3yemo npuknaaHi 3agadi

npomnopuii. BilcoTKM TaKoX BUKOPUCTOBYIOTHCA IIpU BUBYEHHI fiarpaM. Posria-
HEMO IIPUKIIAJ,.

3adaua. Piunuii BificoTok 3a 6aHKiBCbKVIM BHECKOM CTaHOBUTD 8 %. Ha paxy-
HOK y 6aHK IOKIamy 35 TuCAY TpuBeHb. SIKMit NprOyTOK OTPUMAIOTh B TPUBHSX?

Posé’s3annsa. Hexait x — mIykaHe 4mciio, TOfi

350000 — 100 %

x—8%

35000 100 35000-8 350-8
x 8 " 100

Bionosiov: 2800 TpH.

JlOLliTbHO 3aNpOIIOHYBATM YYHSIM OIOPHI KOHCIIEKTM JIsl PO3B sI3yBaHHS
3ajJja4 Ha BiICOTKU:

P
1. P%BiTA—> A-——

=2800 (rpH).

100 b
2. B—1ue P %, toni 100 % — B:——.
100
) p P
3. A 36inpmutit Ha P % — A+A-—=A-(1+—).
100 100
p P
4. AsmMmeHmnuTMHaP% > A—-A-—=A- 1——),
100 100

ne A, B — 3Ha4YeHHS BEINYMH.

[IJo6 mokasaTu «HifICTYNHICTb» BiCOTKiB, BapTO YYHSM 3aIPOIIOHYBATU
TakKi 3ajayi.

3adaua. lliny ToBapy 36impmummm Ha 30 %, a yepes [eAKMil Yac 3MEHIIVIIN
Ha 30 %. [IopiBHATN IIOYAaTKOBY i HOBY IIiHy TOBapYy, AKIO BiH KOWTYyBaB 80 IpH.

Bionoeiov: mo4aTKOBA IIiHa Oi/bIIa 32 HOBY.

AJe, SIK IpaBUJIO, He PO3B A3YI0UM 3aJja4y, YIHI pOOIATH BUCHOBOK, 1[0 I[iHN
OJTHAKOBI.

3aoaui na pyx. He Mo>xHa ysIBUTU 3a/iadi IPUKIIAJHOTO 3MiCTy 6€3 pO3IIsALY
3aja4 Ha PyX, 5Ki, B CBOIO Yepry, MO>KHa pO3IOAiMNTY Ha Taki Buau (cxema 4
Ha . 59):

e 3a/1a4Yi Ha OTHOCTOPOHHIN PyX;

e 3ajayi Ha pyX B Pi3HMUX HAIIpAMaX;

e 3aJja4i Ha 3YCTPIYHUI PYX;

e 3a/layi Ha PyX 3a TEYi€I0 Ta IPOTU Tevil.

OpHuM 3i coco6iB po3B’sI3yBaHHs TEKCTOBUX 3alad € apudMeTUIHMIL,
AKUN CIIPSMOBAHUI HAa PO3BUTOK MIUC/IEHHA. [JOLI/IBHO 1je pa3 IOBTOPUTH, KA
3a7IeXKHICTD ICHY€ MDK JaHVMM Be/IMYMHAMY — BiICTAHHIO, YaCOM Ta IIBUKICTIO:
IIBUIKICTb ITOKA3YE, AKY BiICTaHb IPOXOAUTH 00 €KT 3a ofMHuUINI0 yacy. Hanpu-
K/IaJj: CKUIBKM KIJIOMETPiB 3a OJIHY TOAVIHY JJO/Ia€ aBTOMOOi/Ib; CKiZIbKM MeTPiB 3a
OIHY XBWIVHY IIPOIUIMBAE IIaBellb; CKIIbKM METPiB 3a OJHY CEeKYH/Y Ipobirae
CIIOPTCMEH.
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[lns1 mepeBipky BMiHHA po3B’A3yBaTy 3a/iadyi MOXKHA 3aIIPOIIOHYBATU TakKi

BIIPaBIUL:

1. ABTomO6inp mpoixas 120 kM 3a 3 ropyHu. 3 AKOK IIBMUAKICTIO IXaB aBTO-
MOOITB?

2. ABromob6inp ime 3i mBupkictio 60 xM/ropn. SKy BifcTaHb BiH mpoime 3a
4 rox?

3. ABTOMOGinb ime 3i mBHUAKicTIO 50 KM/TOfI. 3a siKmit yac BiH mpoige 100 km?

4. 3amoBHIiTH TAONMNUIIO, ie S — NUIAX, f — Yac PyXy, U — MIBUJKICTb PYXY, Ta 3a-
NUIIITH GOPMYIN 3a/IeKHOCT] BEMMYMH:

lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

t, ron 1 3 4
S, KM 60 180
U, KM/TO[I 60 150 50

Texcr 3ayaui i po3B’A3aHHA 3aNMCYEMO B 30IIUT i BUKOPUCTOBYEMO SIK OIIOP-
HIJ KOHCIIEKT y pasi BUHMKHEHHA TPYAHOILIIB.

[Tpn po3B’si3yBaHHi 3a7ja4 Ha 3yCTPIYHMIT PYX i pyX B MIPOTUISKHNX HAIIPSI-
Max 3HAJIOMMMO Y4YHIB 3 Te€pMiHaMM «IIBUJKICTb Bijja/IeHHA» Ta «IIBUAKICTb
30IVDKEHHS».

SIk1o iBa 06’€KTY PyXarOThCs PiIBHOMIPHO (3 MOCTITHUMY MIBUKOCTSAMMN),
TO Bi/ICTaHb MXXK HUMU 32 KOXKHY OJVHUIIIO 4acy ab0 3MeHITYEThCs, a00 30inbury-
€TbCA Ha OTHAKOBY Ki/IbKiCTb OVIHUIb.

BigcraHb, Ha AKy 30/MVDKYIOTbCA 00 €KTM 32 OVIHUIIO 4acy, Ha3MBAETHCS
wieuokicmio 36nuxncers (puc. 1).

BigcraHb, Ha Ky BigfansioTbcsa 00’€KTU 3a OJVHUIIO Yacy, Ha3MBAETHCS
weuoxicmio 8iodanenus (puc. 1).

3ycTpiuHMit pyx Pyx naBspgorin
> R« > — B
Uson = Uy T Uy Uson = U1 ~ Uy

Pyx y nporunexxuux Hanpsamax Pyx 3 BincTaBanHAM

Uy

1

Uy

1—»

vBizm

=0, +0,

Puc. 1
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Po3B’sa3yemo npuknaaHi 3agadi

Ba)xnmmBo BIIEBHUTHCH, 1110 YYHI PO3YMIIOTh YCi IIOHATTA i1 TEPMIHM, @ TAKOX

CUTYalilo, OIMCaHy B 3ajadi. JlOCUTh 4acTO [0 CUTYallil0 KOPMCHO HABiTh PO-
3irparu, JOLIIBHMM € BUKOPUCTAHHA CXEMATUYHUX PUCYHKIB, MOJeEJIEN, AKi 5o-
3BOJIAIOTD IPECTABUTY HAOYHO YMOBY 3ajadi. Y4YHi IMOBMHHI HabyTV HaBUYOK
306paXkaTy YMOBY 3afiadi y BUIVIAZI CXeMaTMYHOTO pUCYHKa. lle momomorke im
3pO3yMiT; Ta 3amaM AATATV YMOBY, T00AYMTy CIOCi6 po3B’si3yBaHHS 3aa4i Ta Ie-
peBipuTU paBUIBHICTD 11 pO3B’sA3yBaHHsA. Hanpukiiaz, 3a pCyHKOM OfHOYACHO-
ro pyxy (puc. 2) MOXXHa BU3HAYUTIU:

1)
2)
3)
4)

5)

3 AKMX TOYOK II0YaBCA PyX;
y IKOMY HAIIpsAMKY i 3 AIKOIO MIBU/IKICTIO BiH BinOyBaBcs;

K 3MiHIOBasIacs BiZIcTaHb Mi>XK 00 €KTaMM, 110 PyXaloThCsl,— 3MEHIIYBAIach
qn 36i}IbHIYBa}IaCb 1 Ha CKiJIbKI;

Ha fKili BificTaHi ogyH Bif omHOTO MepeGyBany 06’€KTH B 3alaHMIT MOMEHT
qacy;

ne i konu BigOymacsa 3ycTpid, AKIIO BOHA BifOymacs.

OpnovyacHmMit pyx

Puc. 2

Y xopmi po3B’s3yBaHHS TEKCTOBUX 3aJa4 apUPMETUYHMM CIIOCOOOM Y4HI

IIOBTOPIOIOTH YMOBY, aHaJIi3yI0Th, ITepeOpMY/IbOBYIOTH ii, CTaB/IATH 3alNTaHHS
Ta JAI0OThb Ha HUX PO3TOPHYTY BiNIOBifib, IO CHPUAE PO3BUTKY MAaT€MATUYHOTO
MOBJIEHHs. Tako)X KOPUCHMM € JeTajibHe pPO3B’SA3yBaHHA 3ajjadi 3 IOBHUM
3aIJICOM Y 30LIUTAX, AKUI MO>XXHA BUKOPUCTOBYBATHI SK 3Pa3oK.

Jloriko-cMUCNOBiI CXeMWU BUBYEHHSI OKPEMUX TEM

Cxema 1. Porb i 3HaueHHS 3a/1a4 Y LIKiTBHOMY Kypci MaTeMaTuku (c. 56).
Cxema 2. ®opMyBaHHA Ky/IbTypH pO3B sA3yBaHHA 3afad (c. 57).

Cxema 3. Knacudikanjis 3ajay npukiagHoro 3micty (c. 58).

Cxema 4. 3ayjaui Ha pyx (c. 59).
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lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

3ATMAYI

Cxema 1.
Poinb i 3HaYeHHA 3a71a4 Y LIKiTbHOMY KYpPCi MaTeMaTUKI

3nauenns saoau
M M M M) >
-/ / / U/
OCBITHE NpaKTUYHe PO3BUTOK BIXOBHE
MUC/IEHHS
~ ~ ~ Ponv 3aba:
/ / -/
HaB4YaJIbHA OINTaKTUYIHA rnegaroriyta
Hasuanvna mema
() () () () >
/ / \/ /
3amavi 3amavi 3ajaui 3ajayvi s
IJISL 3ACBOEHHA I OBOJIOMIHHS /1T HaBYaHHSA dbopmyBaHHA
MaTeMaTUYHUX  MaTeMaTUYHOIO IOBeNeHHAM MaTeMaTUYHIX
MOHATH CUMBOJIiIKOIO YMiHb
1 HABUYOK
Juoakmuuna mema
M) () (M) (M) (M) () >
/ —/ —/ —/ \/ \/
MHiITOTOBKA 3aKpi- 17110~ (bopMyBaH— IIOBTOPEHHA  KOHTPOJIb
IO BU- IJIEHHSA cTpauisa Hs BMiHb 3aCBOEHHSA
BUYEHHSA Te- HaOyTUX 3aCcTOCy- 3HaHb
OpPeTMYHNUX TeopeTund- BaHb BU-
MNNUTaHb HIX 3HaHb BYEHOTO
Knacugixauis 3adau
M M M M) M >
_/ _/ _/ U/ _/
TUIIOBI Ha 3HaXo- Ha JoBe- Ha 1100y- HeCTaH-
3agavi I>KeHHS He- IeHH IIOBY HOapTHi
BITOMOT'O 3ajavi
—~ —~ —~ Buou 3aba:
_/ Y /
3a XapaKTepoM 3a BiJHOIIIEHHAM 3a XapaKTepoM
00’€eKTiB JI0 Teopii BUIMOT
Memoou po3e6’sa3yeanns 3a0au
M) I e I >
/ / U/ /
HacCJIi- crpob IIOCTYIIOBOTO €BPUCTUYHUX
IyBaHHA 1 IIOMMJIOK YCK/Ia[iHEHHA HacTaB/ISAHbD
DopmyeanHs Kynvmypu po36’s13y6aHHs 3a0a4
M M M M M M (D—>
aHaji3  cxemMaTuy- IIOUIYK IJIaH pO3B A- nepe- BIJITIO-
YMOBUM  HMIT 3aIIUC CIIOCOOY PpO3B’A3y-  3yBaHHA Bipka BilTb
3ajadi YMOBM  pO3B’s13y-  BaHHSA 3afavi

BaHHA
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PO3B’A3YBAHHA 3AO0AY

Cxema 2.

@®opMyBaHHA KyIbTYpH PO3B’A3yBaHHA 3a8a4

Yceioomnenns 3micmy
) ) ) ) ) N >
IpOYUTa-  BU3HAYEH- po3me- BCTAaHOB- IIO3HAYE€HHA aHaJi3 3Mi-
i, o0 HS BeIu- JKYBaHHA JIEHHS HeBigoMo1 CTY; Biflo-
3yMiTH YJH, PO TaHNUX 3aJIeKHO-  BEIMYMHM  OpakeHHs
MIOBTOPM- AKi iime imykaHux  crei Mix gyepes X, YMOBU
™ MOBa BETNYVH BeIMYM-  BU3HAYEHHA B CXeMi,
HaMu TOJIOBHOTO 3amnmci
3aIMTaHHA
Howyx pienanns
(M) M) >
/ / —/
MO3HAYUTH BUPA3UTHU CKJIaCTU
LIYKaHY BeJu- yepes x iHIII PIBHAHHA
YYHY Yepe3 X BeVYVHYI
Kpumepii 6ubopy nesioomux senuuun
) () ) >
/ / —/
BMOpaHa HeBiloMa 4yepe3 BUOpaHy KJII040Ba pasa
Be/IMYMHA IOBYHHA HEBiZIOMY BUpa3u- «HeXal X — ..»

30iraTice i3 NIyKaHOO

TU YMOBY 3ajia4i

Bukxopucmanns 6izyanvnozo 306parxcenns

() ) ) () >
/ / / /
CXeMaTU4Hin CKOPOYEeHNN PUCYHOK TabmmIi
3aInc 3aInc
3anuc pose’szanns
() ) >
N N\
3alliC Y BUIJIALL BUpa3y HaBYNUTU PO3Y-
C7I0BeCHO cHOpMYyIbOBa- MiTV 3MiCT 3anm-
HIX 3a7IeXKHOCTEN CaHMX pIBHOCTEN
Anani3 po3eé’sazanns
>

()

Ompumanns ma nepesipxa pe3ynomamie
()

—/
BpaxXyBaHHs 0OMe>KeHb
peanbHO ICHYIOYNX
¢isnvHMX BeMMINH

U >
CIIIBCTaBJIEHHA
OTPUMAaHUX Pe3YyIlb-
TaTiB 3 peaJlbHUMU

3anuc 6ionoeioi
>




lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

3A0AYI IPUKITIAOHOIO 3MICTY

Cxema 3.
Knacugikania 3agad npukiagHoro 3micry

3aodaui na pyx
M) M) M) M) M) M) (M}—p
OCHOBHI 3a/layi HAa OfHOYac- PyX B pi3- PyX B Of- 3yCTpiu- pyx
IOHAT- OOYNMCIeH- HMIT pyX  HUX Ha- HOMY HUI pyX 3a Tedi€r
TA: 9aC, HA LJLAXY, npsAMax  HapsAMi Ta IPOTU
IIBU]I- qacy, Teuil
KiCTb, IIBUIKO-
LIIAX CTi
3aodaui, noe’aszani 3 scummsam i no6ymom
M) M) ) M) >
-/ / -/ -/
BapTiCcTh BapTiCThb o04mCneHHs BU3HAYEHHA
TOBapy ITOKYIIKM KIJIBKOCTI py- BpOXKail-
JIOHIB LIIIaJIEP HOCTI
3aoaui zeomempuunozo 3micmy
M) M) M) >
-/ -/ -/
00YVICTIEHHS TIJTONTi o0uucneHHs BU3HAYEHHS BUTPAT
KiMHaTH1 00’eMy KiMHaTK Marepiajy Ha BUKO-
HaHHs POOIT
3adaui exonomiunozo 3micmy
M) M) M) M) >
/ / -/ /
o04mMCIeHHs BU3HAYEHHS o04mCIeHHs o04MCIeHHs
nprubyTKy peHTabenbHOCTI BiJICOTKIB 3a 3apobiTHOI
0aHKiBCbKUMMU IJIaTH, IJIAHY
BHECKaMM BUPOOHMUIITBA
3aoaui na pospaxynox po6omu
() ) () >
U/ ) )
PO3paxyHOK PO YKTUBHICTh CIiZbHA
pobotn mpari poboTa
Enemenmu cmamucmuxu ma kom6inamopuxu
) ) ) ) >
/ —/ —/ /
no6ynoa rpadi- iHTeprpeTarnisa 004ICIIeHH Ce- €/IEMEHTI KOM-
KiB, fiarpam rpadikiB, jiarpaM  pefHiX 3HaUYeHb 6iHaTOpUKU
3adaui na éidcomku
) ) ) ) >
—/ —/ / —/
3HaXO>KeHHS 3HaXOJ>KeHHS BiJCOTKOBI 3amayvi
BiICOTKiB Y11cyIa 3a JI0ro BiJHOIIIEHH A Ha CIZIaBU
Bif umcia BiJCOTKOM Ta CyMilli
3adaui Ha 6cmanoeneHHA 3anenHocmerl
() () () >
N\ —/ —/
OOI'PYHTYBaHHA BUBEJCHHS BCTAaHOBJICHHS 3a-
bopmyrn dopmyrn JI©KHOCTEN Ha OCHO-

Bi rpacgika, giarpamn
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Po3B’sa3yemo npuknaaHi 3agadi

Cxema 4.

3apgauvi Ha pyx

()

Ocnosni nonamms

()

N\ N\ N >
§ — IIAX I — 4ac U — WBUIKICTH
3adaui na pyx
e I I >
N\ / /
004ICIeHH o04mMCcneHHs 00YMCIeHHs
— s s
LWIAXY § =Vt vacy t=— IBUIKOCTI U =—
v t
Pyx 6 00HOMYy Hanpami
e e e >
/ / /
PYyX HaB3JOTiH PyX 3 BificTa- dopmyna pyxy
v, >0, BaHHAM U, <V, S=V, 1, Uy, —

IIBUIKICTD 30IVKEHHS

Pyx 6 piznux nanpamax

vsﬁn

=0, +0,

M) M) >
> N -/
> IIBUJIKICTB dbopmyna
- BiiJa/IeHHs U 00YNCTIeHH A IUIAXY
<
an)
e .
o Pyx 3a meuieto
< M M ) M >
= / -/ / /
< U — BJIacHa U — mBuI- HIBUJIKICTD 00YMCIeHHs
on . Teu . . .
LIBAJIKICTD : XYy 32 Teui€lo BifcTaHi
AKIC KiCTb Teuil pyxy — 4
Usa req = Ureq +v
Pyx npomu meuii
) () >
—\/ N\
HWIBUJKICTD PYXY IPOTH 00YMCTIeHHA
T U vew = U= Ve BifcTaHi
Oonouacnuii pyx
) ) ) >
—/ —/ —/
HAIIPSM PYXY HIBUIKICTD PYXY Jac 3ycTpivi
3ycmpiunuii pyx
() ) ) ) >
-/ —/ —/ -/
§ — MOYaTKOBA v, — WBU- ayerpii (I)SPMYJI'; pyxy
Bi/ICTaHb KiCTb 36/TMKeHHS, § = Ussin " Layerpiui
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m lporpamu pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

MATEMATUYHI OBPII

NMporpama matemMmaTU4YHOro rypTKa aAns y4yHiB 5-6 knacis

Astop: Ipomxo /Troomuna Bonooumupiena, suumenv mamemamuxu
Hewuaiscvkoi 3OLI I-1IT cmynenis im. IO. I. Ano6cvkoeo
Komnaniiscvkozo paiiony Kiposoepadcvkoi obnacmi

NOACHIOBAJIbHA 3ANMUCKA

OCHOBHUM 3aBJIaHHSM BUBYEHHsS MaTeMaTVKMU B IIKOJi € 3a0e3ledeHHs
MIITHOT'O 11 YCBifJOM/IEHOTO OBOJIOMIHHA YYHAMM CUCTEMOI0 MaTeEMAaTUYHUX 3HAHb
Ta HaBMYOK, HEOOXITHUX IM y TOBCAKJEHHOMY >KITTI Ta MOJA/IbLIill TPYHOBilt [i-
ANIBHOCTI B 00Cs3i, JOCTaTHbOMY JI/Il IIPOJOBXKEHHA OCBITY Ta BUBYEHHA CYMIXK-
HUX OUCLUIITiH.

[TozakmacHa po6OTa € HEBiJy EMHOI YaCTMHOK HAaBYaIbHO-BUXOBHOI po6o-
TU B IIKO/i. BoHa cupusie mornmnbieHHIo 3HaHb YYHIB, PO3BUTKY IX 00/japOBaHO-
CTi, JIOTiYHOTO MMC/IEHHA, po3ummpioe kpyrosip. Kpim toro, moszakmacHa po6ota
3 MaTeMaTUKV MA€ BeNMKe BUXOBHE 3HaUYeHH:, 60 Il MeTa MOJIATae B TOMY, 1100
He TUIBKM BVICBIT/INTY OKpPeMIi INUTAHHA KYPCY, a M 3alliKaBUTH Y4YHIB IIi€I0 Ha-
BY/IbHOIO JUCUMIUIIHOO, 3a/IYYNUTH IX 1O CEPIIO3HOI IpaIil.

3aBJaHHAM MAaTE€MAaTHYHOrO I'YpTKa €, BPAaXOBYIYM iHTEpeCH Ta HaAXWUIN
YYHIB, PO3IIVPUTY i HOITMOUTY BUBYEHHS IPOIPaMOBOT0 MaTepiaty, 03HalOMN-
T YYHIB 3 JeAKMMM 3ara/IbHYUMM MaTeMaTUYHVMMA iieAIMM Ta II0Ka3aTy 3acTOCY-
BAHHA MaTeMaTUKI Y IPAKTUYHIN JisATbHOCTI.

3MicT mporpamMyu OpraHiqHO ITOB sI3aHMII 31 3MiCTOM OCHOBHOTO HaBYajIbHO-
ro Marepiany IIKi/IbHOIO KypCy MaTeMaTUKM i BOJHOYAC MAa€ CaMOCTIVHUI Xa-
paKxrep.

Meta po60TH MaTeMaTU4YHOrO rypTKa:

o (dopMyBaHHs y WIKO/IAPIB CTIMIKOrO iHTEpecy o MaTeMaTKy Ta 3abesIie-
yeHHs qudepeHIjialii mij; yac BUBYEHHS IIPeIMeTa;

e PO3BUTOK MaTeMaTMYHMX 3[iOHOCTeN Y4HiB, Pi3HUX TUIIIB MMUCIEHHS
(o6pasHOro, 10TiYHOr0, KOMOIHATOPHOTO Ta iH.), HABMYOK CaMOCTiHOT
po6OTU 3 KHMIKKOIO, BMiHHS BUKOPUCTOBYBAT) KOMIT I0T€pHi HaBYa/Ib-
Hi IIporpamu;

e TOIMMONIEHHS i PO3MIMPEHHS 3HaHb YYHIB 3 MaTeMaTVKN, OTPUMaHUX
y IWIKiZTbHOMY Kypci, 3a0e3IedeHHs MIITHOTO i CBiJOMOro 3acBOEHHA
Marepiany;

o (GopMyBaHHA BMiHb PO3B’SI3yBaTM YCKJIAJHEHI Ta HeCTaHJAPTHI 3ajadi,
3acBO€HHA (QyHIAMEHTA/TbHMX iflell i MeTOfliB MaTeMaTHKIL.



MatemaTtuyHi obpii

HocsarHeHHs 1iel MeTy 3a0e3IevyeThes 3a OMOMOTOI0 peastisallil TaKUX 3aBAaHb:

CTBOPEHHA CUTYallil YCIIIXY Mif] Yac BUBYEHHS T€M 3 MaTeMaTUKL;
NOITMOIEHHS Ta PO3IIMPEHH MaTeMaTUIYHIIX 3HaHb YYHiB;

PO3BUTOK aOCTPAKTHOTO MUC/IEHHS Ta OCTITHULIBKUX YMIHb YYHIiB;
dbopMyBaHHA YAB/IEHb PO MAaTEMAaTUKY SIK YaCTHMHY 3arajbHOMTIONCHKOI
KY/bTYpPU;

BUXOBaHH:A IPaLlbOBUTOCTI, TEPIIHHA, HAIIO/IEI/INBOCTI, IHil[IaTUBM.

OdiKyBaHi pesynbTaT po60TH rypTKa
YuHi nosunHi 3Hamu:

HeCTaH/[JapTHI METOM pO3B’A3yBaHH:A Pi3HUX MaTeMATIYHIX 3aadY;
JIOTiYHi IpUIioMH, SIKi MOYXKHA 3aCTOCYBAT! IIpK PO3B A3YBaHHI 3ajjay;
icropito po3BMTKY MaTeMaTM4yHOI Hayky, Oiorpadil BimoMmx ydeHux-
MaTeMaTMKIB.

YuHi nosunti emimu:

PO3MipKOBYBaTK IpPY PO3B’s3yBaHHI JIOTIYHUX 3ajady, 3a/jad Ha KMiT/Iu-
BiCTb, HAa €PYAMIIIIO Ta IHTYIILIiIO;

CUCTeMaTM3yBaTy JAaHi y BUIIA/ TaOMUIb IpU pO3B A3yBaHHI 3a/ja4, IpN
CK/TaJlaHHI MaTeMaTNYHUX KPOCBOP/iB, Iapafy i pebycis;

3aCTOCOBYBATY HECTAH/APTHI METOMM IIPU PO3B sA3yBaHHI 3a/jay.

Oco6nuBa yBara B po0OTi rypTKa NpUAIIAETHCS MATOTOBL AiTel KO yIacTi
B O/IiMIIiafjaX, KOHKYPCi «30/10TUI KIIOYNK» Ta MD>XKHaAPOJHOMY MaTEMAaTUYHOMY
KOHKYpci «KeHTypy».

OCHOBHMMM hedazoziuHumu npuHyunamu, o 3abesNedynTh peanizaliio
IpOrpaMml, €:

BpaxyBaHHS BiKOBMX Ta iHAVMBIZyaTbHUX OCOOMMBOCTEN KOXKHOI IM-
TUHU;

TOOPO3UWINBUI IICUXOMOTIYHUIT K/IiMAT Ha 3aHATTSIX;

0coOMCTiCHMIT iXi]] JO opraHisallii HaBYaJTbHO-BUXOBHOTO IIPOIIECY;
106ip MeTOMIiB IPOBEIeHHS 3aHATD Bi/JIOBITHO JO METH Ta 3MICTY 3aHATb,
eeKTMBHOCTI X 3aCTOCYBaHHS;

OIITMMAaJIbHE TIOEXHAHHA (POPM HaBYAIbHOI is/IBHOCTI;

HACTYIHICTh — KOYXHA HOBA TeMa JIOTiYHO ITOB s3aHa 3 ITOIIePeJHbOI0;
JOCTYITHICTb.

[Iporpama pospaxoBaHa Ha iBa pOKU HaBYaHHA (10 35 rOAMH Y KOXKHOMY
poui). HaBuaHHA 37iiICHIOETbCA Y BUIIAJL TEOPETUYHUX i MPAKTUIHNUX 3aHATDH
JUI YYHIB fAK IIEPIIOrO, TaK 1 JPYroro poky npoTAroM 1 roguHm Ha TVOKEHb.

[Iporpama Mo>ke mepen6avaTyt pisHi piBHI CKTaTHOCTI HABYATBHOTO MaTepi-
aJry, 10 TO3BOJISIE 3HANTY ONTVMMAIbHUI BapiaHT poOOTH 3 Ti€l0 UM iHIIOK TPY-
1010 Y4HiB. [laHa ImporpamMa € mporpamoro BiJKpUTOTO THUITY, TOOTO BifkpuTa Is
pO3UIMpPEHHS, IIEBHNX 3MiH 3 YpaXyBaHHAM KOHKPETHMX II€larOriYHMX 3aBJaHb,
3aIIMTiB MiTell.
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lporpamu pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

OPIEHTOBHU HABYAJIbHO-TEMATUYHUM NJIAH

NEPLUXNA PIK
(1 200 Ha muxcoenv, 6cbo2o 35 200)

Homep
3aHATTA

Tema 3AHATTA, 3MiCT HAaBYaJIbHOTO MaTepiaJ’IY

1

BcerynHe 3aHATTA. SIK BUHUKIO CTOBO «MaTeMaTHKa»

Beciga mpo noxomxkenHs apudmernku. Jliuba ta gecsaTkoBa cuctema
yycneHHs. Jliuba y mepBicHuX mofeit. BUHMKHeHHA TepMiHy «MaTe-
MaTyKa». MatemarnyHa rpa «He 3i6’1ocs».

HarypanbHni uyncna. Po3nosiai npo 4mcia-BeneTHi
CucremaTusanis BifjoOMOCTEN IIPO HATYPaJIbHI YMC/IA, YATAHHA i 3a-
nuc 6araronudpoBux yncen. YntaHHs i 06TOBOpeHHs PO3IOBifeit
IIpO 4YMcIa-BeleTHi: «J/lerensa npo maxisauio», «Haropopma», «Bu-
rifiHa omepanisa».

3anmuc nudp i yncen y iHIMX HaApOAiB

Beciga mpo noXopyKeHHs Ta pO3BUTOK NMCbMOBOI HyMepauii. Lndpn
y pisHux Hapogis. KoHkypc «XTo 6ibllle 3Ha€ IpKC/iB'IB, IPUKA30K,
3araJioK, B AKMX 3yCTPi4alOTbCA 9MCIal»

3apmadi, [0 pO3B’A3YIOTHCA 3 KiHIIA

BBenmeHHsA MOHATTSA TEKCTOBOI 3a/avi, Clo)keTHOI 3agadi. CamocTiliHe
pO3B’s13yBaHHA 3ajja4, 00TOBOPEHHs po3B’A3KiB. Po36ip pisHUX cro-
co6iB po3B’A3yBaHHS: 1O [IifX, 32 JOIIOMOTO0 TabOINIIi.

MaremaTtnyHi pedycn

MaremaTtuyHi peOycy — 3agadi Ha BiTHOBJIEHH 3aIVCiB O0YNCTIEHD
(3amycy BiTHOB/IIOIOTD Ha MifICTaBi JIOTIYHUX MipKyBaHb, IPU LIbOMY
He MOYKHa 0OMEe>XYBaTVCS BiJIIyKaHHSAM Ti/IbKM OJJHOTO PO3B’s3KY).
Po36ip ocHOBHUX IpUIIOMiB p0o3B’A3yBaHHA MaTeMaTNIHIX peOyCiB.
CamocrTiitHe po3B’s13yBaHHA 3a/jad, 00TOBOPEHHS PO3B A3KiB.

6-7

InBapianTHN

IToHATTA iHBapiaHTa IeAKOro NepeTBOpeHHA. Po3ran AK iHBapiaHTy
IapHOCTI (HemapHOCTi) i ocTauyi Bij mineHH:A. BusHayeHHA mapHOTo i He-
IIAPHOTO YMC/Ia. 3aCTOCYBaHH: MTAPHOCTI IIpM pO3B’A3yBaHHi 3aja4. [Hii
CTaH/JAPTHI iHBapiaHTI: IIepecTaHOBKM, po3¢apOOByBaHH.

8-10

IIpunuun dipixne

[pyanym [ipixne. Po36ip dopmynroBanus npuHmmy Jipixie, goBe-
JIeHH: IIPYHLIMITY METOZIOM Bifi CynipoTyBHOTrO. [Iprxmagy pisHux 3a-
J1ay, 1110 pOSB’HsyIOTbc;I 3a ornomororo npuHuuy Hipixiae. Camocriline
PO3B’sI3yBaHH: 3a/lay Ta KOIEKTVBHE OOTOBOPEHHS PO3B A3KiB.
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MaTtemaTtnyHi obpii
Homep . .
Tema 3AHATTA, 3MICT HABYA/IbHOI'O MaTepliany
3AHATTA
11-13 |Y nmomrykax ictuHm

Y momrykax icTMHM: B €Kil AMBOBVDKHIN KpaiHi XKMBYTb IULapi, BCi
BICJIOBU SIKMX TIPaBAMBI, i OpeXyHM, KOXKeH BUCITIB AKUX — OpeXHsl.
[ mie o KpaiHy BigBiZyIOTH roCTi, B 6i/bIIOCT] CBOI 3BUYAITHI /TIOAY,
aJsie 3 HUMI 0COO/MMBO BaXKKO: BOHV MOXKYTb TOBOPUTH IIPABJY, ajie
MOXYTb i 36pexaTtn. [IpoTe yBa>KHMIT MaHIPiBHYUK 3aBXX/[V MOXKe BU-
3HAUNTH, XTO Iepex HuM. Po3B’s13yBaHHs 3aad.

14-15

Ipadu Ta ix 3acTocyBaHHA B pO3B’A3yBaHHI 3aa4y

[Tonsrrs rpada, BUSHAYEHHs TAPHOI BEPIINHM, HETIAPHOI BEPLIVHI.
BrnactuBocti rpada. Po3B’s13yBaHH:A 3aga4 3 BUKOPUCTaHHAM rpadis.
3HaitoMcTBO 3 biorpadieto J/leonappaa Eitnepa.

16-18

JloriuHi 3agadyi, [0 PO3B’A3YIOTHCS 3 BUKOPUCTAHHAM TaOINIb
[IoHATTA BUC/IOB/IIOBAHHA K TBEPIKEHHS, IIPO SAIKE MOXKHA CKa3aTlu,
icTiHHe BOHO 41 x1b6He. MeTonu po3B’A3yBaHHA JIOTIYHUX 3a/1a4

3 BUKOPUCTAHHAM Ta0/IUIIb Ta 3a OIIOMOro0 MipKyBaHb. [loscHeHHA
JlaHMX METOJ[iB Ha PMKIIaJi pO3B’I3yBaHHS 3a/jau.

19

Ilepmii Kpoku B reoMeTpii

[TouyaTkoBi BifomocTi 3 reomeTpii. [eomerpuyHi irypu. OcHoBHi
KpeC/IApPChbKi Ta BUMIPIOBa/IbHI IHCTPYMEHTM: JIiHilIKa, IVIPKY/Ib,
TPaHCIIOPTHP.

20

IIpocrip i po3mipHICTD
[IoHATTA TPUBUMIPHOIO IIPOCTOPY, Mapanenemninen. Ilonarra mrommu-
Hu. [lepciekTnBa. Po3B’A3yBaHHA 3a/ad.

21

ITpocTi reomeTpuyHi dpirypn

[Tpocri reometpuyHi dirypnm Ta iX MO3HaYeHHA: TOUKA, IPSAMA, IIPO-
MiHb, BifIpi30K, KyT. BuMiproBaHHA KyTiB 3a JJOIIOMOTOX TPAHCIIOPTU-
pa. IIpammuii, rocTpuit, Tynmit, po3sropHyTuil Kytu. bicekrpuca kyra.
BeprukanbHi KyTu, CyMiXKHI KyTH.

22

KoHcTpyroBaHH:A

TeomeTpnuHe KOHCTpYOBaHHA. CK/IalaHHA Pi3HUX KOHCTPYKIIiN

3 6ykxB T i [. CkajaHHsA KOMITO3MIIi/T OpHAMEHTIB, MajIIOHKIB. [eome-
TPUYHI 1/1103i1.
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lporpamu pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

Homep
3aHATTA

Tema 3aHATTA, 3MicT HaBYaJIbHOTO MaTepiamy

23

Ky®6 i iioro BmacTuBocri

[ToHATTSA MHOTOTPaHHMKA, JI0TO TpaHi, pebpa, BepumHu. Kyo6 sk
IpeACTaBHMK POJVIHY MHOTOTPaHHMKIB. PosropTka ky6a. 300pakeH-
H: Kyba. Burorosnenns mogerni ky6a.

24-25

3apmavi Ha po3pisaHHA i ckmagaHHAa ¢iryp

Po3p’A3yBaHHA 3a/1a4, B AKMX 3afaHy irypy, HofineHy Ha piBHi KIi-
TUHKM, CJIiJ] pO3pi3aTyl Ha JIeKi/IbKa piBHMX YacTVH. BUrorosnenna

3 KapTOHY HabOpy IeHTaMiHO Ta PO3B’A3yBaHHA 3a/lad 3 BUKOPVICTAH-
HSIM IIbOTO Habopy.

26

TpuxyrtHuk. Ilipaminga

Tpukyrtnuk. Ilipamiga. IIoHATTA MHOTOKYTHMKA. BusHadYeHHA TpU-
KYTHJKQ, 300paKeHH i T03HaYeHHA TpUKyTHUKA. CTOpOHa, Bep-
IIVHA, KYT TPUKYTHUKA. PiBHOOenpeHnil i mpaBM/IbHNI TPUKY THYIK.
TocTpoKyTHMIL, NTPAMOKYTHUI i TYIOKYTHUI TPUKYTHUKN. Ilipamifa.
TeTpaenp. BurorosneHHa Mopeni TeTpaenpa.

27

IIpaBU/IbHI MHOTOTpAaHHUKHA

3HaIOMCTBO 3 IPaBWJIbHMMI MHOTOTPAaHHMKaMI. BUrorosnenn
Mogereit okTaespa i ikocaegpa. Crioci6 BUTOTOB/IEHHS MOJie/iell MHO-
TOI'PaHHMKIB, IIPU AKOMY BOHU CIUIITAIOTbCA 3 JEKIIBKOX CMY>KOK
Tarepy.

28-29

TeomeTpn4Hi ro10BOTOMKI
Tanrpam. BurotoBneHH:A ro1oBonoMKu. Po3B’A3yBaHHA 3a/jau.
CroMaxioH, BUTOTOBJ/IEHH, O3B’ I3yBaHHs 3a/jau.

30

BumiproBanHa goBxuHu. MerpudHa cucrema mMip

OpyHuui foBXMHY. BUHMKHEHHA Ta BJOCKOHAIEHHS Mip JOBXVHIL.
CTapoBUHHI Mipy JOBXMHU: BEPILIOK, II sI/[b, KPOK, TIKOTb, apIINH,
CakeHb, BepcTa. Mipu JOBXIHM, AKi BUKOPUCTOBYIOTHCA B Pi3HUX
KpaiHax: CTafil, Jii, 1be, MU, PyT, KabebTOB, TIONM, APH.

31

BumiproBaHH: miomi Ta 06’emy

OpuHui mom ta 06’emiB. BumMiproBanus mromy ¢iryp HempaBuIbHOT
dbopmn. Po3B’A3yBaHHA IPaKTUYHYX 3a/1a4 Ha BUMipIOBaHHS 06’ €MiB
PI3HMX TIJL

32

OO64MCIeHHs JOBXVHMY, IUIONI Ta 00’ eMy
BractuBocTi oy Ta 06’emiB. PiBHOBenmki irypu. Po3p’a3yBanHsA
3ajja4y Ha 00YIMC/IeHHA TUIoI] i 00 €MIB.
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MaTtemaTtnyHi obpii
Homep . .
Tema 3AHATTA, 3MICT HABYA/IbHOI'O MaTepliany
3AHATTA
33 TeomeTpmYHMIT TPEHIHT
TpeHyBaHHA HaBMYOK 06a4NTM Pi3Hi 0COOMMBOCTI TeOMETPUIHNIX
¢iryp, pobutu BucHOBKM. PO3B’A3yBaHHA pi3HUX 3a71ad HA PO3BUTOK
«T€OMETPUYHOTO 30py» Ta «IIPOCTOPOBOI YABI».
34 BigcoTku
BigcoTku y MuHynomMy Ta cborogHi. ApudMeTNdHi 3HAKM i TO3HAYeH-
H:. 3HaK BificoTka. Po3B’s13yBaHHA 3ajad.
35 ITlizcymKoBe 3aHATTA
IlinBenenHa nmigcyMkiB. MaTemMaTu4Ha BiKTOpMHA.
APYTUN PIK
(1 200 Ha muxcoenv, 8cvo2o 35 200)
Homep . .
Tema 3aHATTA, 3MICT HABYA/IbHOI'O MaT€plaxy
3AHATTA
1 Cepenne apudmernyHe Ta pi3Hi 3agadi

Po3p’A3yBaHHA 3a/1a4 HA 3HAXOMKEHHA CEPETHbOTO apu(pMeTUIHOTO.
3ajjadi Ha CyMilli 11 CITaBu.

2 ITapHi i HemapHi yncna
ITapHi i HemapHi yucna. BracTMBOCTI MapHUX 1 HEIAPHUX YMCET.
Po3B’s13yBaHHA 3a71a4 3 BUKOPUCTAHHIM BJIACTUBOCTEN TAPHNUX
1 HeITapHUX YMCeTL.

3-4 | Osuaku noginbHOCTI. OcTavi

OsHaku nojinbHOCTI Ha 2, 3,4, 5,6, 8,9, 10, 11, 12, 15, 18, 25.
Po3B’s13yBaHHA 3a7ja4 3 BUKOPUCTAHHAM O3HAK IO iIbHOCTI.

5 IIpocTi yncna
[ToHATTA mpOCTOrO YKCIa. 3pyYHMIT CIIOCiO 3HAXOMKEHHS IIPOCTUX
urcen («pemeto Epatocdenar). EBxin mpo mpocti uncna. [Tpocri
yricna Mepcenna. Yncna-6nmsnsra.

6 Bipg HaTypanbHMX [0 po6OBUX YMCen

IIJo Take mamane yncno? CrapokuTaiicbka 3agada 3 gpobdamu. Crapo-
inpivicbka 3agada 3 kBiTamu i 6mKomamu. 3agadi 3 ;pobaMn y cTapo-
naBHix BipmeH. CTapoernmeTcbka 3ajjada 3 ;pooam.

e-lam



lporpamu pakynbTaTuBHUX KypcCiB i rypTka ® 5-6 Kiacu

Howmep . .
Tema 3aHATTA, 3MICT HABYAa/IbHOI'O MaT€plaxy
3AHATTA
7  |IlepiopmyHi fpo6u
Heckinyennuii necsaTkoBuit [pi6. BUHMKHEHHS HECKIHUEHHUX eCsT-
KOBUX Jpo6iB mpyu BuMipoBaHHi. [TogaHHsA HecKiHYeHHOTO Tepiopmny-
HOTO JIeCATKOBOTO APpo0y y BUIIA/I 3BUYATHOTO ApOOY.
8-9 |IIpuitoMu yCHOTO paxyHKy
MuoxxeHHs aBoumdpoBux uncen Ha 11. [TligHeceHHs 0 KBajpara 4n-
cerl, 1o 3aKkiHuyoThcs Ha 5. [TifHeceHHs no KBagpara TpuudpoBUX
qyICell, 10 3aKiH4YITbhCA Ha 25. MHOXXeHHA Ha 1551 175. [Jinenua
Ha 5125. MHOXeHHA Ha 9, 99, 999. MHOXeHHA Ha 111.
10-11 |[IIIBuUpaKicTh, BiACTaHb, YaC i TAEMHUYI CIIiBBITHOIIIEHHA Mi>K HUMU
Pi3Hi ctocobu po3p’a3yBaHHA 3a/1ad Ha PYX.
12-14 |3apmaui 3 ;pob6amu i BigcoTkamu
3anaui Ha fii 3 gpo6amu Ta BimcoTkamu. Tpu OCHOBHI 3a7a4i Ha Ipo6u
i BifcoTKM. 3aiadyi Ha 3HAXOJ KEHHA 4MCel 3 IXHbOI CYMOIO Ta Pi3HMU-
11€10, CYMOIO Ta BiJJHOIIEHHAM 3 BUKOPUCTAHHAM JIpo0iB i BiiCOTKiB.
15-16 |3apmaui Ha pyx 3 gpobamu i BimcoTkamm
Pyx 3a Tediero i nporyu Tedii piukn. OpHOYacHMII i pisHOYACHMIT ITOYa-
TOK IIPOTM/IE)KHO HANIPAM/IEHNX PYXIB 1 pyXiB B OTHOMY HAIIpsMI.
17-19 |IIponopuii
[Tpsima mpormopiiifHa 3ameXXHicTh BenmnyuH. Po3B’s13yBaHHA 3a1a4
Ha BiICOTKM) 32 JOIIOMOTOI0 Tpornopuil. PisHi 3agadi Ha nmponopuil.
Ob6epHeHa MPONOPIIiiiHA 3a/Ie)KHICTh BEMYMH.
20-21 |IIponmopuiriHMII MOAIA YMCeNl i BeTUYNH
Po3B’s13yBaHHA 3a7a4 Ha POMOPLITHNI IO, 3a/iadi Ha IPOOPILiii-
HUI TOfin 3 «ApudmeTnkm» JI. MarHuIpKoro.
22-23 |3apayi Ha cinbHY po6OTY
Po3B’s13yBaHHA 3aa4 Ha CIiIbHY poOoTy. PisHi 3ayauyi.
24 |Ywmcno n. JoBXK1uHa Kona, I/I01[a Kpyra
Icropis BimkputTs yncna 1. HabmmkeHne o6umcienHs yucna 7. 3agadi
Ha 3HAXOJ)KEHHA NOBXXMHM KOJIa i IIomi Kpyra. BumiproBanHA 3eMHO-
ro Mmepupiana Eparocdenom.
25 BuHUKHEHHA Big eMHUX Yycen
IcTopis BUHMKHEHHS BiJj EMHUX YMCeTL.
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MaTtemaTtnyHi obpii

Homep
3aHATTA

Tema 3AHATTA, 3MiCT HABYAaJIbHOTO MaTePiaJIY

26-27 |Po3p’s13yBaHHA MiHITHUX PiBHAHD, [0 MiCTATb MOAY/Ii

BusnayeHHs Mmonyss yucnia. PisHi cnocobu po3B’si3yBaHH:A NMiHIHMX
PIBHAHD, IJO MICTATb 3MIHHY ITiJi 3HAKOM MOJYJIA.

28-29 |Po3p’s3yBaHHA 3a/1a4 3a JONMIOMOTOI0 PiBHSIHD

3apmadi Ha pyX. 3aja4i Ha pyX 110 BOfii. 3aadi Ha cribHY pobory. [Toner-
IIEHNIT CIIOCiO pOo3B’sI3yBaHHS ISIKMX 3a/1a4 MiIBUIIEHOI CKIa/HOCTI.

30 |IIapanenbHi i nepneHANKYIAPHI NpAMi

[Tapanensui npsmi. [lepnengukynsapui npsami. Pisui cnoco6u mo6ypo-
BJ [TapaJIe/IbHYX i IepIeHANKYIAPHNX NpsAMUX. OCHOBHA B/IACTUBICTD
IapajeIbHUX NPAMUX.

31 |OcpoBaineHTpanbHa CUMETpil
OcpoBa cumerpis. Llentpanpaa cumerpis. [Tobymosa diryp, cume-
TpuU4YHKX JaHuM. CUMeTpia B IpUpoxi.

32-33 |KoopauHaTHa IyIOLMHA

[IpsaMOKyTHa cucTeMa KOOpAMHAT Ha 11owyHi. Pene [Jekapt. Mantoe-
MO 3a KOOpAVHATaMI.

34 |Ipadiku i giarpamu
[padiku. Unranus rpadikis. Jiarpamu. CroB6yacTi Ta Kpyrosi giarpamu.

35 |IlipcymMKoOBe 3aHATTA
[TinBemennsa nigcymkiB. Matematnanmit KBK.
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NOri4HI CTEXXMHKU MATEMATUKH

Mporpama ¢paKynbTaTUBHOrO Kypcy ANs Y4HiB 5-8 KnaciB

AsTopu: Anocmonosea Ianuna Baoumisna, npogecop Kuiscokozo
0071aCH020 iHCMUMYymy nicisIOUNIOMHOT 0c6imu nedazoeiuHux xaopis,
Kanouoam QizuKo-mamemamuuHux Hayx, 00ueHm;

Bbaxan Onena Ilempisna, suumenv mamemamuxu
Tapawancoxoi 3OIII I-111 cmynenie Ne 2 Kuiscvkoi o6nacmi

MaremaTuKa — Iie BeJIeTeHChKUI MTIHIeT HayKOBOI JIOTiKM.
. Toncmeo

NOACHIOBAJIbHA 3ANNUCKA

HaiiBu1iior MeTO Cy4acHOI OCBITY € BUXOBAHHA B YYHIB 3[JaTHOCTI [JO KpH-
TUYHOTO MICJIEHHS, CaMOCTI/fHOTO OIpaIlfoBaHHS pisHOMaHiTHOI iHpopmarii,
TBOPYOro BupiuieHHs npobmem. To6TO Ha mepuimii IIaH BUXOAUTD 3aBIaHHS iH-
TENeKTYaJIbHOTO PO3BUTKY, JOCATHEHHS TOTO, I[00 MUC/IEHHs Y4HiB 0Yy/I0 BU3Ha-
YEeHIM, JIOTIYHO HeCyTepedIVBUM, IIOC/TiIOBHUM, OOIPYHTOBAHUM, CAMOCTIITHNM,
TBOPYMM.

[IponioHOBaHMIT Kypc pO3B’A3yBaHHA 3ajad JIOTIYHOTO XapaKTepy Mae Io-
cTynoBo (GopMyBaTU B Y4YHIiB 3a3Ha4eHi BUAM MUCICHHs, BMiHHS BUKOPUCTO-
ByBaTM MaTeMaTM4Hi 3HAHHA NPV PO3B’sA3yBaHHI HecTaHAApTHUX 3amady. OKpim
TOTO, JAHUI KYPC 3HalIOMUTD YYHIB 3 PO3/JI1/IaMy MaTEMATHUKM, AKI He BUBYAIOTHCS
B KYPCi OCHOBHOI 1LIKOJIN, aJI€ IO3BOJIAIOTD 3alliKaBUTY YYHIB MaTeMAaTUKOIO, PO3-
KPUTY BOCTiITHUIIBKUI TIOTEHITias YYHs, IOIIMOUTY CIPUITHATTS NpeMeTa.

MeTy Kypcy MoxxHa chOpMY/IIOBaTH TaK:

e iHTeneKTya/NbHMIT PO3BUTOK YYHiB, GOPMYBaHHS B HUX ITOC/TiIOBHOTO I10-
LIYKOBOTO JIOTIYHOT'O MMUCJIEHHS, IIPOCTOPOBOI YABMU, 3JaTHOCTI O CaMoO-
CTIJfHOTO OIIpaIjfoBaHHA i1 aHAJIi3y HecTaHAAPTHOI iHpopMmalii, Mopeno-
BaHHs PO3B’sI3aHHS HECTAH/JAPTHMX 3a/]ay;

e CTBOpEHHS YMOB JyIsI PO3BUTKY NPUPOZHNMX MAaTeMAaTMIHUX 3HiOHOCTEN
Ta 007japyBaHb KOXXHOI 0COOMCTOCTI 3 ypaxyBaHHAM I BiKOBUX 0cOO/MN-
BOCTEN;

e PO3BUTOK TaKMX PUC OCOOUCTOCTI, IK BUHAXiIMBICTh, KMITIUBICTD, 30-
CEePEeIKEHICTD Ta iH.;

e IIJBUIIEHHSA PIBHA MaTeMATUYHOI KYJIbTYpPU IIKOJIAPIB;

e BpaxyBaHHA notpe6 npodinpHOI MaTeMaTUYHOI Mi;TOTOBKA Y4HIB.
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JIOriYHi CTEXXUHKN MaTEMAaTUKU m

HaBuyanbHi 3aBgaHHA Kypcy:

e PO3BMBATU B YYHIB iHTEpEC JJO IIPEAMETA;

e O3HAVOMUTY YYHIB 3 IEAKMMMI 3ara/lbHUMI MaTeMaTUYHUMU ifeAMMY;

e HABYMTMU Y4YHiB: GOPMY/TIOBATU OKpeMi JIOTiYHI KPOKM Y MOLIYKY MOJei
PO3B’s13aHHS, IPEACTABIIATI MOJIE/Ib PO3B 3Ky Yepe3 IOC/IiIOBHI /I0riuHi
KPOKI;

e PO3BUBATU B YYHIB HECTAaHJAPTHE MUC/IEHHS, IIONIYKOBY aKTUBHICTb;

 O3HAOMMNTH y4HIB 3 Pi3HMMM METOAAMU PO3B A3yBaHHA 3aJja4 JIOTIYHOTO
XapakTepy.

OuiKkyBaHi pesynbTaTu:
o (GOpMyBaHHA B YYHIB HECTaH[JAPTHOTO CAMOCTIIHOTO IOC/IiZOBHOTO Jie-
LYKTVBHOTO MIC/IEHHS;

o (dopMyBaHHsA BMiHHSA BUJUIATM OKpeMi JIOTiUHi KPOKM Y MOJe/TIOBaHHI

pO3B’sI3aHHS 3a/1ayi;

o (GopMyBaHHA BMiHHA PO3B’s3yBaTy 3a/jaui IOTIYHOTO XapaKTepy.

IIporpamMa ckajieHa BiilIOBifHO O BUMOT I€p>KaBHOTO CTaHJAPTY LIKi/IbHOI
MaTeMaTMYHOI OCBIiTM JI po3paxoBaHa Ha YOTVPYU HaBYaIbHI poku (5-8 kmacnm).
Kypc KOXHOro poKy HaBYaHHSA pO3paxOBaHMII Ha 35 rofyH, TVDKHEBe HaBaHTa-
>KEHHs CTAaHOBUTDb 1 TOfVHY.

3MICT IpOrpaMu CTPYKTYPOBaHO 3a TeMaMy. KoXXHa TeMa pOo3IIAIaeTbCA AK
TEOPETUYHO, TaK i MPAKTIYHO, 110 03BOJISIE HABUYNTH YYHIB PO3B A3yBaTH 3ajadi
JIOTiYHOTO XapakTepy (6araTo 3 AKUX 4aCTO 3yCTPiYarOThCs Ha Pi3HMX MaTeMaTud-
HIX KOHKYPCax Ta O/liMITiajjax).

Posnopin rogun 3a TemaMu € yMOBHUM. MoXX/IyBe BHECEHHA IEBHUX 3MiH
Y 3MICT KypPCY, @ TAKOXX CAMOCTi/IHe BU3HAYEHHA Ki/IbKOCTI TO/IVH Ha TEMY 3a/IeX-
HO Bijf moTpe6 i MOXX/IMBOCTEIT IIEBHOI TPYIIN YYHIB.

[Tporpama ckala€Tbcsl 3 TaKMX po3finiB: «MaTeMaTka Marbke 6e3 o0umc-
JIeHb», «3afiadi Ha BiTHOB/IEHHA», «Kpyru Ennepa», «J/loriuni 3agadi Ha BHOPAIKY-
BaHHSA MHOXWH», « TBepmkeHHA. IcCTUHHICTD 1 XMOHICTh TBepKeHb», «[IprHINT
Hipixne», «[HOyKIis B OTiYHUX 3afadax», «3agadi Ha PpapOyBanHs», «[padu Ta
iXHE BUKOPUCTAaHHA», « TaKTUKa rpu».

Ha nepmmomy poui HaB4aHHA (5 K/1ac) akIeHT 3p06/IeHO Ha PO3BUTKY B YIHIB
3al]iKaBJIEHOCTI 10 IpeiMeTa i IPOIIOHYEThCA BMBYEHHA TeM: «111 BMieTe B1 MuC-
JIUTU JIOTiYHO», «3afadi Ha CipHMKax», «3aJjadi Ha IepenMBaHHA», «3ajadi Ha
3Ba)XYBaHHs». BUBUYEHHA IIUX TeM CIMPAETHCSA Ha IMPOBifHI BikOBi 0cOOMMBOCTI
Y4HIiB, a cCaMe Ha IXHill >)KUTTEBUII JOCBif, Ta IPeIMETHY AisA/NbHiCTh. ONpaloBaH-
HA NIPOIIOHOBAHMX TeM CIIpUs€ OKpiM 3allikaB/leHHSA MaTeMAaTMKOIo Iie i ¢op-
MYBaHHIO B LIKOJIAPIB IIPOCTOPOBOIL yABU, 3JaTHOCTI O aHaJIi3y 11 IOC/IiJTOBHOTO
MICJIEHH, ITOUTYKOBOI aKTMBHOCTI, CIIOHYKA€ YYHIB O IOAAMbLIOrO (OinbII I7M-
OOKOro i Bce6iYHOro) BUBYEHH MAaTEMATHUKIA.

Ha gpyromy pori HaB4aHH#A (6 KJIac) IPOIIOHYETHCA BUBYEHHS TeM: «3ajjadi Ha
BigHOB/IEeHHA», «Kpyru Einepa i maTteMarnkar, «/IoriuHi 3ajjadi Ha BIOPANKYBaHH:
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[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

MHOXVH». Y4Hi O3HallOM/IATbCA 3 METOAMKOI PO3B’A3yBaHHA UMC/IOBUX pebyciB,
KPUIITOTPaM; HaBYaTbCsA BUKOPUCTOBYBaTU Kpyru Eyiepa mpu posB’si3yBaHHi 710-
TiYHVX 3a/1a4; O3HAMOM/IATHCA 3 PI3HMMIU CrIocobaMyt po3B A3yBaHHA 3a/ja4 Ha BIIO-
PAIKYBaHHS MHOXKVH i pO3B’I3yBaTUMYTh iX, 00paBIIyM HajlpallioHaIbHILINIT CII0-
ci6. To6To Kypc IbOTO PpOKY € Oi/IbIIT AOCTPAKTHNMM ITOPiBHAHO 3 IIONEPEHIM POKOM
HaBYaHHA. VIoro onpariioBaHHs CIPUATHME MOAAIbIIOMY (pOPMYBAHHIO B YUHIB
3[JaTHOCTI /IO aHAaJIi3y Ta IIOIIYKOBOI'O JIOTIYHOIO MUC/IEHHH, MOJE/TIOBAHHA.

Ha rpetpomy pori HaB4aHHs (7 K1ac) Y9Hi BUBYaTUMYTh TeMU: « [Bep/IyKeHHSI.
[cTuHHICTBD i XMOHICTD TBepmKeHb», «[Ipuuinn [lipixme», «[padu». O3HaitomneHHs
Y4HIB 3 IOHATTAM TBEPKEHH:, OIPALIOBAaHHA 11 pO3B’13yBaHH: 3a/iad IOT{YHOTO
XapaKkTepy Ha iCTMHHICTh Ta XMOHICTh TBEPIPKEHb, Ha «i», «ab0» Ta «XOY OfMH»
€ BOX/IMBOIO CK/IaZIOBOIO Y IIArOTOBILI MUC/IEHHA YYHIB, 30KpeMa, 10 CIIPUMHATTS
KypCy reoMeTpii AK IefyKTMBHOI HayKn. 3ayBa>KMMO, 10 caMme Bik 13-14 pokiB
€ CEH3UTVBHUM IEPIOJOM PO3BUTKY JIOTIYHOIO MUC/IEHHS, 1 TeOMeTpisA AK JIOTiKa
BIICJIOBJIEHD, 1[0 CHVPAETHCA Ha HepOpMa/IbHY /IOTIKY I (paKTyU PO BIACTUBOCTI
¢$bopM 0TOUYIOUOTO CBIiTY, Ma€ CIPYATH BiiIOBITHOMY PO3BUTKY MIC/IE€HHS yUHIB.

Ha gerBepTOMy poui HaBuaHHA (8 KIac) MPOMOHYIOTbCA TeMu: «IHAykIisa
B JIOTIYHUX 3ajayax», «3ajadi Ha dapOyBaHHs», «TakTNKa rpu». BuBueHHS 1mx
TeM BifIlTOBifja€ MOINIMOIEHOMY PiBHIO OIIAHYBaHHS MaTEeMAaTMKU, € CKJIQ/[0OBOIO
IiITOTOBKM YYHIB JO MaTeMaTWYHUX 3MaraHb i 6a3yeTbcsA Ha 3HAHHAX, HAOYTUX
HVIMM 32 PaXyHOK 3aHATD JAHOTO KYPCy IIPOTATOM IIEPIIMX TPHOX POKiB HABYaHHA.

SIx 6a30BUI IPOIOHYETHCA MOCIOHUK [1].

HaBuanpHi 3aHATTA Kypcy nependadaoTb BUKOPUCTAHHS pisHMX popM i Me-
TOZiB HaBYaHHS, MiIBUIIEHHA MATOMOI Baru CaMOCTilTHOI po60Ty y4HiB, iHAWBI-
IlyapHOI pOOOTH 3 HUMM.

Hanpukinii Ko>XHOI TeMU BU/I1/IEHO 1 TOAMHY /I TEMAaTUYHOI aTecTallil, AKY
IIPOIIOHYETLCA MPOBOANTH B IjiKaBilt opmi: 3axmcT TBopUux pobit, 3MaraHus,
KOHKYPCH, BIKTOPMHM, Ir'PY, Iapaj; 3HaHb TOLIO.

5 KJIAC
(ycvoeo 35 200; I cemecmp — 16 200, II cemecmp — 19 200)

PO3noAails1 HABYAJIbHOIo 4YACY

Ne 3/m Tema KinbkicTh rogun
1  |Bcryn. Maremarnka marbke 6e3 0041CIeHb 1
2 |Ym BMi€Te BM MUCIUTH JIOTI9HO 7
3 |3ajaui Ha cipHMKax 8
4  |3apmavi Ha mepenVBaHHA 7
5 |3apayi Ha 3Ba)KyBaHHA 8
6 |IloBTOpeHHs, cucTeMaTnsalid il ysaraJlbHeHH BU- 4
BUYEHOTIO 32 piK
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JIOriYHi CTEXXUHKN MaTeEMaTUKU

3MICT HABHAJIbHOIO MATEPIAJZTY TA BUMOI'H
00 HABYAJIbHUX JOCANHEHb Y4HIB

K-cTp . . . .
FOIMH 3MicT HaBYa/IbHOTO Marepilany HaByanpni JOCATHCHHS YIH1B
1 |Bcryn. MatemaTnka mMaiike 6e3 | YdeHb (yueHNIS):
o6uncneHn e HABOOUMb NPUKIAOU 3a]ad JIOTiY-
HOTO XapaKTepy;
e p036’A3y€ HAMIIpOCTINI 3afaui 10-
IiYHOTO XapaKTepy.
7 |Tema 1. Yu BMieTe BU MuUcIutT | Y4eHb (YIeHNIIA):
JIOTiYHO e HAB00UMb NPUKNIAOU 3a/iad JIO-
3apgadi->xapTu. 3afadi-saragkiu. TiYHOTO XapaKTepy Ha yBaXKHICTb,
3afgadi Ha yBa)XKHICTb. 3ajadi Ha KMIT/IMUBICTb, 3a/la4-3arajiok
KMIT/IMBICTbD. 1 3aga4->KapTis;
* p036’A3y€ Taki 3afaui.
8 |Tema 2. 3apmaui Ha cipHuUKax Yyens (yueHUIA):
3agauvi-KapTu. 3ajadi Ha nepe- e NOACHIOE, 110 TaKe 3a/ladi Ha cip-
KJIaJJaHHA CipHUKIB. 3afayi Ha HUKaX;
TIOJaBaHHs Ta BiTHIMaHHA CIpHU- | HAB00UMb NPUKIAOU TAKUX 3a]aY;
KiB. PMMcpKi iudpu Ha cipHUKaX. |e po36’sA3ye HeCKIaaHi 3a/jaui Ha
TeomeTpnuHi Qirypu Ha cipHMKax.| IPaBWIbHMIT 3aMC IPUKIALY
3 PUMCbKMMU 4YJC/IaMU Ta HA 3MiHY
CTPYKTYpu Qirypm.
7 |Tema 3. 3agaui Ha mepenMMBaHHA | Y4eHb (Y4eHUIA):
3aayi Ha BUKOPUCTAHHA ABOX e MOACHIOE, 1110 TaKe 3afladi Ha Iepe-
IIOCY[IVH CTAJIoro 00’ €My Ta He0bO- | VMBaHHS;
MEXXEHOTO pe3epByapy 3 PeUOBU- |e HAB00UMb NPUKNAOU TAaKUX 3a/ad;
HOI0. 3a/ladi Ha BUKOPUCTaHHA e p036’A3ye€ 3aadi, poOIAIM IpK
IBOX ITOCY/IMH Ta 0OMEXEHOTO IJbOMY KOMITAKTHMII 3aIJC Y BU-
pe3epByapy 3 pe4OBMHOKW. 3ajjadi /IS TaOMUILi.
Ha BUKOPMCTAaHHA TPbOX MOCYAVH.
8 |Tema 4. 3agaui Ha 3Ba)XyBaHHA | Y4eHb (y4eHUIA):
BusnaueHHs nmermioro (Ba)K4oro) |e nOSCHIOE, 11O TaKe 3aj1adi Ha 3Ba-
npenmeTa. 3agadi mpo daabmnBi JKYBaHHS;
MOHeTH). 3afjadi Ha 0OMeXxxeHy e HAB0OUMb NPUKIAOU TAKNX 3a7at;
KiZbKiCTh 3Ba)XyBaHb. 3aJjayi HA |e P036’A3Y€ 3a/jadi, B AKUX IOTPiOHO
BJ3HA4YEeHHA KiJIbKOCTi 3BaXKy- IIPOBECTY 3BaXKYBaHHA.
BaHb.
4 |IloBTOpeHHA, cucTeMaTn3anisa

W y3aralbHeHH: BUBYEHOTO
3a piK
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[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHA

Home :
3aH}IT'II‘)}I Hara Tema, 3MiCT 3aHATTA
1 Bcryn. MatemaTnka mMaiike 6e3 o6unciens (1 200)
Tema 1. UYn BmieTe BM Mmucnanty 10riaHo (7 200)
2 [Tpuknamy po3B’si3yBaHH: JIOTIYHMX 33134
3 Po3B’s3yBaHHA 3agaq->KapTis
4 Po3B’s13yBaHHA 3aga4-3arazok
5 Po3p’A3yBaHHA 3a/1a4 Ha YBOKHICTD
6 Po3B’s3yBaHHA 3a7a4 Ha KMIiTIMBICTD
7 Po3p’a3yBaHHA 3aa4y
8 TemarnuHa arecranisa
Tema 2. 3agaui Ha cipaukax (8 200)
9 [Tpukmany po3B’si3yBaHHA 3aJja4y Ha CipHMKaX
10 Po3p’A3yBaHHA 3a1au-XapTiB
11-12 Po3B’s3yBaHHA 3a7a4 Ha NepeK/IafaHHs CipHMKIB
13 Po3B’s13yBaHHA 3a7a4 Ha JOlaBaHHS Ta BifHIMaHHA
CIpHUKIB
14 Pumcebki undpn Ha cipHukax
15 TeomeTpuuHi ¢irypu Ha cipHMKax
16 TemaTtmuHa aTecTalis
Tema 3. 3agaui Ha nepenuBanHsA (7 200)
17 [Tpukmany po3B’si3yBaHHs 3a/jad Ha TepeTMBaHHS
18-19 Po3B’s13yBaHHA 3a1a4 Ha BUKOPVUCTAHHS JBOX IIOCYAVH
cTanoro 06’eMy Ta HeOOMEXXEHOTO pe3epByapy
3 pe4OBMHOIO
20 Po3B’s3yBaHHA 3aa4 Ha BUKOPUCTAHHA JBOX ITOCY/UH
Ta 0OMEXXEHOT0 pe3epByapy 3 pe4OBUHOK0
21 Po3B’s3yBaHHA 3a7a4
22 Po3B’s13yBaHHA 3a7a4 Ha BUKOPUCTAHHSA TPhOX ITOCYAVH
23 TematuuHa aTecTalris
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JIOriYHi CTEXXUHKN MaTeEMaTUKU

SI::Z[:TPH JHara TeMma, 3MicT 3aHATTA

Tema 4. 3agaui Ha 3Ba>KyBaHHA (8 200)
24 [Tpuknany po3B’i3yBaHHs 3a/jad Ha 3BaXKYBaHHS
25 BusHaueHHs ermoro (Ba)K4oro) mpegmera
26 Po3B’sa3yBanHA 3agaq po ¢aabIIMBi MOHETH
27 Po3p’A3yBaHHA 3a1a4 Ha 0OMeXXeHY Ki/IbKiCTbh

3Ba)XYBaHb
28 Po3B’s13yBaHHA 3a7a4 HA BU3HAYEHHA KiTbKOCTI
3Ba)XYBaHb

29 Po3B’s13yBaHHA 3a7a4 [IPO Ka3KOBUX I'epoiB
30 Po3B’si3yBaHHA 3a7a4
31 TemaTnuHa aTecrairisa

IloBTOpeHHs, cucTeMaTN3alis i y3aralbHeHHs MaTepiany (4 200)
32 Po3p’A3yBaHHA ONOPHUX 3a/jay
33 Po3B’s3yBaHHA pi3HOTO TUITY 3a/1a4 HA TIOBTOPEHH
34 PesepBna roguHa
35 ITizcymMKoBa aTecTalis

6 RNIAC
(ycvoeo 35 200; I cemecmp — 16 200, 1I cemecmp — 19 200)
PO3MnoAls1 HABHAJIbHOIO YACY
Ne 3/m Tema KinbkicTp
TOAMH

1  |Bcryn. [loBTOpeHHA BUBYEHOTO B 5 KJIaci 3
2 3ajadi Ha BiTHOBJIEHHS 13
3 |Kpyru Eitnepa i Maremarnka 8
4 JloriuHi 3ama4i Ha BIIOPAAKYBAaHHA MHOXXIH 8
5 |IloBTOpeHHA, cuCTeMaTM3allid 11 y3araaTbHEHHs BUBYEHOTO 3

3a piK
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[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

3MICT HABHAJIbHOI 0 MATEPIAJZTY TA BUMOI'H
40 HABYAJIbHUX JOCATHEHb Y4HIB

K-cTp . . . .
rOTIH SMICT HAaBYa/IbHOI'O MaTepla)Iy HaB‘Ia}Ile JOCATHCHHA Y‘IHIB
3 |Bcryn. IloBTOpE€HHA BUBYEHOTrO Y4enb (yueHuUIA):
B 5 Kmaci o HAB0OUMb NPUKIAOU eTTeMeHTap-
3agayi Ha TOTiYHMI BUCHOBOK. 3a- HIUX JIOTIYHUX 3ajad4, 3afa4
fladi Ha cipHMKax. 3a/iayi Ha nepe- Ha CIpHMKAX, Ha Iepe/BaHHA,
NMBaHHA. 3aJa4di Ha 3BOKYBaHHA. Ha 3Ba)KYBaHHS;
* p0365’3y€ Taki 3ajjaui.
13 |Tema 1. 3amayvi Ha BiTHOBIIEHHA Yuens (yueHuUI):
3apgadi Ha BiJHOBJIEHH 3aINCY e MOSCHIE, IO TaKe 3a/1avi Ha BifI-
B IIPMKJ/IaJIaX HA JOfaBaHHs, BiJjHi- HOBJICHHS;
MaHHs, MHOYKEHHS Ta TiIeHH. * MOACHIE METOIUKY
Apudmernyni pedycu. Binnosnen- pO3B’s13yBaHHs 3a/ja4y Ha Bi[HOB-
Hs KpUnITorpam (KpUITorpaMu- neHHA nudp y 3ammci yucna ta
Te/lerpaMy, KpUIITOTPaMU-Bi3UTKH, po3mndpoByBaHHS KPUIITOTPAM;
KPUIITOTPaMU-TIiIINCH Tiff HOPTpe- | p036°A3y€ 3afadi Ha BiTHOBICHHS.
TaMM).
8 |Tema 2. Kpyru Eitnepa i marema- | YdeHb (yuyeHuUns):
THKa e PO3ni3HA€E MHOXKIHY Ta II e/IEMEHTH;
MHoxnHa Ta 11 eneMeHTN. Bumn o HAB00UMb NPUKIAOU CIiBBIfI-
MHO>KMH Ta CHIiBBiTHOIIIEHHA MiXK HOILIeHHS Mi>XK MHO>KMHaMI Ha
Humu. Kpyru Eitnepa. Kkpyrax Einepa;
ITepepis Ta 06’€fHAHHA MHOXUH.  |o (DOPMY/II0€ METORUKY PO3B A3Y-
3o06pakeHH: Ha Kpyrax Einepa. BaHHA 3a/la4 32 JOIIOMOI'OI0 KPy-
Po3B’sa3yBanHA 3amavd. riB Eitnepa ta poss’a3ye 3agaui
JIOTIYHOTrO XapaKTePy 3 BUKOPU-
CTaHHAM KpyriB Eitnepa.
8 |Tema 3. JIoriuHi 3agayi Ha BIOPAA- | Y4eHDb (YIeHUIIA):
KYBaHHS MHO)XVH e HAB00UMb NPUKIAOU 3a]ja4d HA
3afiadi Ha pO3TAllyBAaHHA IaHNX Ha | BIOPAAKYBAaHHSA MHOXXIH;
IPAMIAL. o (popmynI0E METOUIKY
PosramyBaHH:A [aHUX IO KOJIY. PO3B’sI3yBaHHA 3a/jad Ha BIOPS]-
Bukopucranusa tabmub (mpoctux KYBaHHS MHOXIH;
Ta MO/IBiTHUX). ¢ Ha3usae pisHi ciocobm
BukopucTaHHsa HalIpOCTIIMX pO3B’sI3yBaHHs 3a/jad Ha BIOPSI]-
rpadis. KYBaHHS MHOXVH Ta p036 A3Y€
3azadi Ha reHeasIoTiyHe AepeBo. Taki 3ajjadi, 06paBIIM HAMOi/IbII
BJIa/INI1 CIIOCIO.
3 |IloBTOpeHH:, cucTeMaTHU3allia
W y3araJibHeHHs BUBYEHOIO 3a PiK
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JIOriYHi CTEXXUHKN MaTeEMaTUKU

OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHA

Home :
P Hara Tema, 3MicT 3aHATTA
3AHATTA
Bcryn. IloBTOpeHHs BuB4YeHOro B 5 Kinaci (3 200)

1 Po3B’s13yBaHHA elleMeHTapHUX 3a/1a4 Ha JIOTiYHe MVCTIEHHS
Ta 3a/la4 Ha CIpHMKAX

2 Po3B’s3yBaHHA 3a7a4 Ha MTepeMBaHHA

3 Po3p’A3yBaHHA 3a/1a4 Ha 3BaXXYBaHHA

Tema 1. 3amaui Ha BimHOBIeHHA (13 200)

4 [Tpukmany po3B’A13yBaHHSA 3a/jad HA BifTHOB/IEHHA 3aIINCY
B IIpMK/Iafiax

5 Po3B’3yBaHH 3a/1a4 Ha BiTHOB/IEHHS 3aIJICy B IIPUKIIAfiax
Ha JIO/laBaHHA

6 Po3B’s13yBaHHA 3a7a4 Ha BiJHOB/ICHHS 3aIICY B MIPUK/Iaax
Ha BiTHIMaHHA

7 Po3B’s13yBaHHA 3a7a4 Ha BiJHOB/ICHHS 3aIUCY B MPUK/Iaax
Ha MHOXXE€HHA

8 Po3B’s13yBaHHA 3a7a4 Ha BiJHOB/ICHHS 3aINCY B MIPUK/Iaax
Ha [iJIeHHA

9 Po3p’a3yBaHHs apupMeTHIHNX peOyCiB

10 Kpunrorpamn. IIpuknagy xpunrorpam

11 Po3B’s13yBaHHA KPUIITOTpaM-Te/lerpam

12 Po3B’s13yBaHHA KPUIITOTPaM-Bi3NTOK

13 Po3B’s13yBaHHA KPUITOTpaM-IIiJINCIB TiF OpTpeTaMu

14 Po3B’s13yBaHHs BIIpaB Ha BifIHOB/IEHHS 3aINCY

15 Po3B’s13yBaHHA KpUITOrpam

16 TematuuHa aTecTalris

e-lamu



[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

Home .
P Iara Tema, 3MiCcT 3aHATTA
3AHATTA
Tema 2. Kpyru Eitnepa i matremaTuka (8 200)
17 MHuoX1nHa Ta 11 e1IeMeHTH
18 Bupu MHOXXMH Ta CiBBiHOIIIEHHA Mi>XK HUMU
19 Kpyru Eitnepa
20 [Tepepis Ta 06’eqHaHHA MHOXVH. 300pa>keHHS Ha Kpyrax
Ennepa
21 [Tpuknany po3B’si3yBaHHs 3a/jad 3 BUKOPUCTAHHSIM KPYTiB
Ennepa
22-23 Po3B’s13yBaHHA 3a7a4
24 TematuuHa aTecTallis
Tema 3. JIoriuHi 3aga4i Ha BIOPAAKYBaHHSA MHOXKIH (8 200)
25 [Tpuknany po3B’si3yBaHHs JIOTIYHMX 3a/jad Ha BIOPSIIKY-
BaHHS MHOXIH
26 Po3B’s13yBaHHA 3a7a4 Ha pO3TAIIyBaHHS IaHUX Ha MPAMIN
27 Po3B’s13yBaHHA 3324 Ha pO3TAIIyBaHHSA JAHUX I10 KOTY
28 Po3B’s13yBaHHS 3aa4 3 BUKOPUCTAHHAM TaOINITh
29 Po3B’s13yBaHHS 3aa4 3 BUKOPUCTAHHSAM MOJBITHUX Ta-
O/1Ib
30 Po3B’s13yBaHHA 3aa4 3 BUKOPUCTAHHAM HaMIIPOCTIMINX
rpacdis
31 Po3B’s13yBaHHA 3a7a4 Ha TeHeaIoTivHe JIepeBo
32 TematuuHa aTecTalris
IToBTOpEeHH:, ccTeMaTU3aLis i y3aralbHeHHA
BUBYEHOTrO 32 PikK (3 200)
33-34 Po3p’a3yBaHHA 3aau
35 IlincymKoBa aTecranisa

e-lam



JIOriYHi CTEXXUHKN MaTeEMaTUKU

7 RNAC

(ycvoeo 35 200; I cemecmp — 16 200, 1I cemecmp — 19 200)

PO3noAails1 HABHAJIbHOIo 4YACyY

Ne s/ Tenma KinmpkicTh
TOOUH
1 |Bcryn. [loBTOpeHHsA BUBYEHOIO B 6 Kiaci 3
2 | TBepmxenns. IcTuHHICTD i XMOHICTD TBEPIYKEHD 13
3  |IIpunnun Hipixme 8
4  |Ipadm Ta ixHE BUKOPUCTAHHA 8
5 |IloBTOpeHHs, cUCTeMaTM3allid 11 y3aralTbHEHHs BUBYEHOTO 3
3a piK
3MICT HABHAJIbHOIO MATEPIAJTY TA BUMOI'A
00 HABYAJIbHUX AOCATHEHb Y4HIB
K-cTp . . . .
TOMNH 3MicT HaBYaIbHOTO Marepiany HaBuanbHi JOCATHEHHA YIHIB
3 |Bcryn. IloBTOpeHH:A BUBYEHOTO | Y4YeHb (yUeHMIA):

B 6 Kmaci

3agayi Ha BiTHOBJIEHHS.

3ajaui, 1[0 po3B’A3YIOTHCA 3a IOTIO-
MOrolo Kpyris Eitnepa.

Jloriuni 3aja4yi Ha BIOPAJKYBAaHHA
MHOXXKVH.

o HAB0OUMb NPUKAOU 3a]jad
Ha BiTHOBJIEHHS, 3a/a4, 1110
PO3B’A3YIOTHCA 32 JOTIOMOTOI0
Kpyris Einepa, noriyHux 3agau
Ha BIIOPS/IKYBaHHS MHOXVIH;

e p036’A3ye Taki 3ajaui.

13

Tema 1. TBeppxenHs. IctTuHHicCTD
i XMOHicTH

TeepmxenH:a. Onepalii Hajf BU-
CJIOBJIEHHSIMY (3aIlepeveHHs,

KOH IOHKIIifA, O3 IOHKIisd, IMIITiKa-
11is1). Po3B’s13yBaHHA 3amavy.
Po3B’s3yBaHHA 3aa4 Ha iCTMHHICTD
i XMOHICTDb TBEPIKEHb.

BripaBu Ha «i», «ab60», «X04 O[[UH».
3afadi Ipo IPUHIB i IpUHIeC.
3apaui npo nmuuapis i 6pexyHis.
3apaui npo nuuapis, OpexyHis i me-
pEBEPTHIB.

Yd4eHb (yuyeHUI):

e PO3ni3HAE TBEPIYKEHHS, NOACHIOE,
IO TaKe iCTMHHE I X1OHe TBep-
JDKEHHS, HA800UMb NPUKAAOU;

 p036’A3y€ 3a/iadi Ha iICTMHHICTD
i XMOHiCTP TBepIKEeHb, BIPaBU
Ha «i», «ab0o», «X04 OOVH», 3a1a4i
3 «IIpaBRoMI00aMI», «OpexyHa-
MI» Ta «II€PEBEPTHAMID».
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[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

[Tpyanun dipixie. 3aranbui op-
MY/IIOBaHHA.

3acrocyBanHA npuHuuy Jlipixme
10 PO3B’sI3yBaHHA anreOpaiqyHmx
3ajiay.

3acTocyBanHaA npuHuuny Jipixue
710 pPO3B A3yBaHHA FeOMeTPUIHIX
3ajiay.

Po3B’s13yBaHHA OnMiMITIaTHNX 3a/ad.

K-ctp . . . .
TOTMH 3MicT HaBYa/IbBHOTO MaTepla)Iy HasBuanpHi JOCATHCHHA y‘IHlB
8 |Tema 2. Ipmunun [Hipixme Y4enb (yyeHUIA):

o HAB0OUMb NPUKIAOU 3a]jad Ha
npuHnun Jlipixe, onmucye n1oriky
MipKyBaHb, POPMYITIOE IPUHIINAII
Hipixiie Ta METOLVIKY NOBEEHHA
TBEP>KEHb 32 JJOIIOMOTOI0 ITPUH-
uuny Jipixe;

e 3acmocosye npuHLuI Jlipixie 10
pO3B’s13yBaHHs anreOpaiyHuX Ta
reoOMeTpUYHMX 3a/1ay.

Tema 3. I'padu Ta ixHe BUKOpM-
CTaHHA

3ajaya Mpo KeHiHrcOeprcbKi MOCTIL.
Ipad ta itoro enemenTn. Bugn
rpadis.

YHiKypcanbHi JiHil

Po3B’s3yBaHHA 3amad.

Y4eHb (y4yeHuUIA):

o HAB0OUMb NPUKAOU 3a]jad, IPK
PO3B’s13yBaHHI IKNMX BUKOPYCTO-
BYIOTbCA rpadu;

e NOACHIVE, WO TaKe rpad, i Hasu-
8a€ 110TO eJleMeHTU Ta BUM;

o popmynoe METOIUKY
pO3B’13yBaHHA 3a/ja4 3 BUKOPU-
CTaHHSM rpadis;

* p036’A13y€ HECK/IAHi 3a/jaui 3 BU-
KOpUCTaHHAM TrpadiB.

IloBTOpEHH:, ccTeMaTHU3alia
# y3araJlbHeHHs BUBYEHOTO 3a piK

OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHA

Homep
3aHATTA

Harta

Tema, 3MicT 3aHATTA

Bcryn. IToBTopeHHs BuBUYeHOro B 6 Knaci (3 200)

Po3B’s13yBaHHS 3a1a4 Ha BiJHOBJICHHS

Po3B’sa3yBaHHA 3amad 3a foroMororo kpyris Erepa

Po3p’s13yBaHHS OTiYHNX 3a7ja4 Ha BIOPSIKYBAaHHSI MHOXVH

Tema 1. TBepmxenns. IctunHicTh i xu6HicTD (13 200)

IIpo TBepm>XeHHA

Omnepauii Hag BUCIOBIEHHAMU

e-lam



JIOriYHI CTEXXMHKU MaTeMaTUKM
SI::Z[:TPH JHara TeMma, 3MicT 3aHATTA

6 Po3p’a3yBaHHA 3amay

7 YMoBa Ta HacnifgoK. PiBHOCMIIbHI TBEPI>KEHHA

8 Po3p’a3yBaHHA 3aau

9 TBepmxeHnHs Ta fiarpamu Eittepa — Benna

10 Po3B’s3yBaHHA 3a7a4

11 Po3B’s13yBaHHS 3a7a4 Ha iCTUHHICTD i XMOHICTD TBEPI>KEHb.
[Tpukmany po3B’13yBaHHSA 3a/jad

12 Po3B’s13yBaHHs 3a/1a4 Ha «i», «ab0», «XOU OJ[MH»

13 Po3B’s13yBaHHA 3a7a4 PO NPMHIIIB i MpUHILeEC

14 Po3p’a3yBaHHA 3a/1a4 Ipo muapis i 6pexyHiB

15 Po3B’s3yBaHHA 3aga4 po Mniapis, OpexyHis i mepeBepTHIB

16 TematuuHa aTecTallis

Tema 2. Ilpunnun dipixne (8 200)

17 [Tpuunun [Jipixne. 3aranpHi popmynoBaHHA

18 [Tpuxmany po3B’sai3yBaHHA 3aja4d Ha mpuHLMII [lipixie

19 3acTocyBaHHA npuHIumy Jlipixie 10 po3B’sA3yBaHHA anre-
OpaivyHux 3amay

20 3acrocyBaHHA npyHONITY Jlipixe 1o po3B’A3yBaHH reo-
METPUYHUX 3aa4

21 Po3B’s3yBaHHA 3a7a4

22 Po3p’a3yBaHHA oniMIiagHNX 3a4aq

23 Po3B’s3yBaHHA 3a7a4

24 TematuuHa aTecTallis

Tema 3. Ipadu Ta ixHe BuKopucranus (8 200)

25 I[Tpo rpadu

26 3agaya Ipo KeHiHrcObeprcbKi MOCTI

27 Ipad Ta itoro enementu. Buau rpadis

28 YHikypcanbHi ninii

29 [Tpukmany po3B’si3yBaHHS 3ajjad

30 Po3B’s3yBaHHA 3a7ad4 i3 BUKOPUCTAHHAM rpadis

e-lam



[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

magax

ITonarTa ymoBusopny. Ingykuisa ta
menyKuida. Buay ingykumil. IxHi oco-
O/IMBOCTI Ta 3aCTOCYBaHHA.

Metop MaTeMaTUYHOIL iHYKIII.
JloBeleHHA TBEPIKEHbD.

Howmep IMara Tema, 3MiCT 3aHATTSA
3AHATTA
31 Po3p’a3yBaHHA oniMIiagHNX 3aad
32 TematuuHa aTecTairis
IToBTOpEeHH:, cicTeMaTU3allisA i y3araJlbHeHHA BUBYEHOTO
3a pik (3 200)
33-34 Po3B’s3yBaHHA 3a7a4
35 ITincymKoBa aTecranisa
8 KNIAC
(ycvoeo 35 200; I cemecmp — 16 200, II cemecmp — 19 200)
PO3noAis1 HABYAJIbHOIo 4YACY
Ne s/ Tena KinmpkicTh
TOOVMH
1 |Bcrymn. IloBTOpeHHA BUBYEHOTO y 7 K/aci 3
2 |Inpykuid B JIOTIYHMX 3a/jadax 13
3 |3apaui moriuHoro xapakTepy Ha ¢papOyBaHHs 8
4 | XTO BUTpae. TakTuka rpu 8
5 |IloBTOpeHHA, cucTeMaTH3alliA I y3araJTbHEHHA BUBYEHOTO 32 3
piK
3MICT HABHAJIbHOI 0 MATEPIAJZTY TA BUMOI'H
00 HABYAJIbHUX JOCANHEHb Y4HIB
K-ctp . . . .
TOVH 3MicT HaBYaIbHOTO Marepilany HaBuanbHi JOCATHCHHS YIH1B
3 |Bcryn. IloBTOpeHHA BUBYEHOTO | Y4YeHb (yUeHMIA):
y 7 xnaci o HAB00UMb NPUKIAOU 3aJja4 Ha ic-
Po3B’s13yBaHHA 3aa4 Ha iCTUHHICTD | TUHHICTD i XMOHICTD TBEp/KEHb,
i XMOHICTDb TBEPI>KEHb. npuHuu Jlipixmie, 3agad 3 BUKO-
3apayvi Ha npuHIMn [lipixie. pPUCTaHHAM rpadis;
3ajaui 3 BUKOpUCTaHHAM rpadiB. |e po3e’sa3ye Taki 3ajgaui.
13 |Tema 1. Ingykuisa B noriyHnx 3a- | Y4eHb (yuyeHNIs):

o aHani3ye IHAYKIIIO Ta JEeAYK-
11110 — BUAM JIOTIYHOTO
MICTIeHHS;

o (popmynt0€ MOHATTA YMOBUBOLY;

OIMBOCTI;

e-lam



JIOriYHi CTEXXUHKN MaTEMAaTUKU

K-cTp . . . .
TONH 3MicT HaBYaIbHOTO Marepiany HaBuyanpHi JOCATHEHHSA YIHIB
3acTOCYBaHHA METOLYy MaTeMATU4- |e MOACHIOE CYyThb METOAY MaTeMa-
HOI IHJYKIIil B reOMeTpil. TUYHOI IHAYKIIiI;
MatemaTnyHa iHAYKIiA B 3aja4ax  |e 00600uMb TBEPH>KEHH METOJIOM
Ha IOAI/IbHICTb. MaTeMaTU4YHOlI IHAYKIiI;
* 34CMOCOBY€E METON, MaTEMATUYHOI
iHyKI1il 1O pO3B’A3yBaHHA reo-
MEeTPUYHMX 3ajja4 i 3a7a4 Ha I10-
HOiIbHICTb.

8 |Tema 2. 3agaui moriyHoro xapak- |Yd4eHb (y4yeHWIIS):

Tepy Ha ¢papOyBaHHA o HABOOUMb NPUKIAOU 3a]IaY JIO-
Inest posdapbyBanHs mpu riYHOTO XapaKTepy, B AIKUX CIIpa-
pO3B’sI3yBaHHi 3a/1a4 JIOTIYHOTO IIbOBYE ifiest po3dapOyBaHH;
XapakTepy.  po3e6’a3ye 3amadi Ha po3dapoy-
3agavi Ha po3dapOyBaHHA B IIaX0- | BaHHA B IIAXOBOMY Ta He B IIIa-
BOMY IOPAIKY. XOBOMY IIOPAJKY.

3ajaui Ha po3dapOyBaHHA He B IIIa-

XOBOMY IIOPAJKY.

Poss’ﬁsyBaHH;I OJIiIMITIaTHMX 3ajay.

8 |Tema 3. Xt0 Burpae. Taktuka rpu | YdeHb (yuyeHUIs):
XapaKTepUCTUKY 3afjad-irop. o HAB00UMDb IPUKIIATN 3aa4-irop;
[Tomyk BUTpaIIHUX CTpaTeriii (rpa |e MOACHIOE, IO TaKe TAKTUKA I'PH,
«3 KiHIISI», CUMETPis). ONUCYE TIOLIYK BUTPAIIHOI CTpa-
Po3B’s13yBaHHA OmiMITIafHNX 3a/1ad. Terii;

e p038’A3ye€ irpu «3 KiHIsI» Ta 3a J10-
IIOMOT'0¥0 CHMETPII.
3 |IloBTOpEHHH, ccTEeMaTH3aLisa
1 y3araJlbHeHHs BUBYEHOTO 3a PiK
OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHA
Home :
P Hara Tema, 3MicT 3aHATTA
3AHATTA
Bcryn. IloBTOpeHHs BuB4YeHOro B 7 Knaci (3 200)

1 Po3B’s13yBaHHA 3a7a4 HA iCTUHHICTD i XMOHICTD TBEPIKEHD

2 3apgadi Ha mpuHLMn [ipixie

3 3ajayi 3 BUKOPUCTaHHAM rpadis
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[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

:;I:r:fﬂ IMara Tema, 3MiCT 3aHATTSA
Tema 1. Inpykuis B norivaux sagavax (13 200)
4 [TonAaTTa yMOBUBORY
5 Inpykuig Ta gepykuisa
6 Bupy ingykunii. IxHi 0co6muBOCTI TA 3aCTOCYBaHHA
7 Metop MaTeMaTUYHOIL iIHZYKIIiI
8 IIpuknagu [oBeeHHA TBEPAXKEHb METOOM MaTeMaTUYHOI
IH YKLl
9 JloBenieHHA TBEPXKEHD METOIOM MaTEeMAaTUYHOIL iHYKIIi1
10 3acTOCYBaHHA METOAY MaT€MAaTUYHOIL iHAYKIIiI B reoMeTpil
11 MaremaTi4Ha iHOYKIIiA B 3afja4ax Ha ITOAIbHICTD
12 Po3p’A3yBaHHA 3a/1a4 Ha ITOi/IbHICTD
13 PosB’s3yBaHHA 3a7a4
14 Po3B’s13yBaHHA OnmiMITiagHNX 3a/ja4d
15 Po3B’si3yBaHHs 3a7a4
16 TematuuHa aTecTallis
Tema 2. 3agaui morivHoro xapakrepy Ha ¢papOyBaHHs: (8 200)
17 Ines posdapOyBaHHA Ipyu po3B’sI3yBaHHI 3aj1a4 JIOTTYHOTO
XapakTepy
18 [Tpukmany po3B’a13yBaHHA 3aja4d Ha po3dapOyBaHHA
19 3agaqi Ha po3dapOyBaHHA B IIAXOBOMY ITOPSIKY
20 Po3B’s13yBaHHA 3a7a4
21 3apaui Ha po3dapOyBaHHS He B IIAXOBOMY IOPSAKY
22 Po3p’a3yBaHHA 3a/1a4
23 Po3p’a3yBaHHA oniMIiagHNX 3aad
24 TemaTnuHa aTecrallisa
Tema 3. Xt0 Burpae. Taktuxka rpu (8 200)
25 XapaKTepuCTHKa 3a/lad-irop
26 [Tpuxmany po3B’si3yBaHHA 3ajad-irop
27 Burpamna crpareria. ITomyk BurpaiHoi crparerii
28 Ipa «3 KiH1A»

e-lam
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JIOri4HI CTEXXMHKN MaTeMaTUKKn
31:}(1):11:5;1 Iara TeMa, 3MiCT 3aHATTA

29 Cumerpis B rpi

30 Po3p’a3yBaHHA 3aay

31 Po3B’s3yBaHHA oniMIiagHNX 3a/jaq

32 TematuuHa aTecTallis

HOBTOPCHHH, CI/ICTeMaTI/ISaHi}I n Y3araJIbHEHHs BUBYE€HOT'O

3a pik (3 200)
33-34 Po3B’s3yBaHHA 3a7a4
35 ITincymkoBa aTecraris
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[porpamn pakynbTatuBHUX KypciB i rypTtka ® 5-9 Knacu
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HiATOTOBKM 0 MaTeEMAaTUYHMX oliMmiaf y 7-8 knacax.— TepHominp, 1997.—
60 c.— (bibmioTeyka 3a09HOI MaTEMATUYHOI IIIKOJIN).

Xapik O. IO. Marepianmu 14 ¢pakyIbTaTMBHIX 3aHATD, CHENKYPCiB, TYPTKIB.
Maremaruka 5-7.— X.: Bup. rpyna «OcHoBa», 2008.— 143 c.

Scincekunn  B. A. 3agaui MaTreMaTMYHMX OdiMOiag Ta MeTOAM IX
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MaremaTuka B mKosnax Ykpaiam.— 2008.— Ne 14-15.

Marepianu Mi>KHapOZHOTO MaTeMaTUYHOTO KOHKYpCY «KeHrypy».

JIOTKA

Mporpama dpakynbTaTUBHOIO KypcCy A/ Y4HIiB 5-9 KnaciB

AsTopu: Bykxoscvka Oxcana Ieaniena, suumenv mamemamuxu niyero «IIpecmusncr

Conom’sxcvkoeo paiiony m. Kuesa;

Bacunvesa Jlapuna Bonooumupiena, suumenv mamemamuxu
nivero «IIpecmusic» Conom’siHcokoeo pationy m. Kuesa

NOACHHBAJIbHA 3ANMUCKA
[TnigHuM mKepenoM MaTeMaTYHNX BiKPUTTIB 3aBX/u Oy1o ramboke foCii-

mkeHHA npupoan. 3a cmoBamu JK. Oyp’e, MmareMaTnKa JO3BOJISE 3a3UPHYTH B He-
OCSDKHI 0071aCTi KOCMOCY Ta IIMOVHY 3eMHOI KyJTi, pOOUTD iX BUVIMMMIY Ta BUMi-
proBaHyMu. MopienoBaHHA HaBKOMMIIHIX ABUI Ta BUBYEHHA TaKUX MOJENEN J10-
3BOJLAIIOTH OOAYUTH IX PO3BUTOK. Y IIbOMY i € OffHA 3 TOJIOBHIIX 3a/lad MAaTeMAaTVKIL.
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Jlorika

BripoBaykeHHS B IIKO/Mi HOBOTO (paKyJIbTaTMBHOTO Kypcy «Jlorika» 3a pa-
XYHOK BapiaTMBHOIO KOMIIOHEHTY HaBYaJIbHOTO I/IAaHY CIIPUATUME NOCATHEHHIO
L[i/Ieil: 1HTEJIEKTYa/llbHOIO PO3BUTKY Y4YHIB, PO3BUTKY IX JIOIIYHOIO MMC/IEHHH,
rmam’ ATi, yABMY, IHTYILIil, yMiHb aHaJIi3yBaTH, K}IaCM(biKyBaTM, y3arajabHIOBaTH, po-
OUTM YMOBMBOAM, OTPUMYBATHU HACTIIKY 3 JaHMX IePeJyMOB IILIXOM HeCyIep-
€YIMBUX MipKyBaHb TOIO. ONaHyBaHHA YYHAMM CUCTEMMU TAKUX 3HAHb, YMiHb
€ HeOOXITHOIO YMOBOIO JI/I peati3allil )KUTTEBUX 1Ii/Iel], a TAKOXK HeoOXimHe y 110-
BCAKJEHHOMY JKUTTI 1 JOCTaTHE I OBONIOAIHHA IHIIVMM IIKUIBHUMU IIpeMe-
TaMM Ha MTOTIMOJIEHOMY PiBHI Ta IIPOJOB)XeHH HaBYaHHA Y BUIINX HaBYATbHIX
3aK/IaJjax 3 BMCOKOK MAaTeMAaTU4HOIO IifAroroBkoro. Ilif dac BMBYEHHA Kypcy
IIPOIIOHYETHCS PO3B SI3yBATH I1iKaBi JIOTiUHi 3a/1adi, sIKi HAPsIMJIEHI Ha PO3BUTOK
YABU, KMIT/IMBOCTI B pi3HUX HaBYa/IbHUX IIPEIMETaX.

Heo6xigHo mpoBoguTy nomnepenHiit aHaxi3 3ajadi, SKMil MOXKe CIMPATHC Ha
pisHOMaHiTHi 3aKoHOMipHOCTI. I]e roBopuTh PO Te, 110 CreniamicT 6yab-saKoi cde-
Y IiA/IBHOCTI ITIOBMHEH BMITH BUABJIATY Ta aHAJII3YBATH BUABJ/IEHI 3aKOHOMIPHOCTI.

3MicT mporpamu JaHoro ¢pakyabTaTMBHOTO KYPCY OPTAaHIYHO IIOB A3aHU 3i
3MICTOM OCHOBHOTO LIKIJIBHOTO KyPCYy MaTeMaTUKM 1 BOTHOYAC Ma€ CaMOCTITHNIA,
IIPOIIEEeBTUYHNI XapaKTep.

3alpoIIOHOBAHA NIPOrpaMa € OPiEHTOBHOI. BunTesb MoXKe CaMOCTITHO JI0-
OupaTy TeMu Ta PO3MOAUIATY IX IMOTOAVMHHE HaBaHTAXXEHHS 3aJIeKHO Biff iX ak-
TYa/JIbHOCTI Ta BUJIZIEHOTO Yacy Ha BMBYEHHA Kypcy. HaB4anbHi 3aHATTA Kypcy
nepen6a4ar0Th BUKOPUCTAHHS pisHUX PopM i MeTo[iB HaBYaHHS, ITiJBUIIEHHS
NUTOMOI Bary CaMOCTITHOI AisIbHOCTI Y4YHiB, iHANBiyambHOI po6OTH 3 HYMIL.

OCHOBHe 3aBJaHHS TaKVX 3aHATD MOJIATAE B TOMY, I[00 PO3IIMPUTH Ta T10-
IMOUTY BUBYEHHS IIPOrPAMOBOTO MaTepiasy, 03HalOMUTH IIKOISPIB 3 IeAKUMU
3ara/IbHUMM MaTeMaTUYHUMU ifieAMM, HaBUUTH JIOTIYHO MMCIUTY, 3al[iKaBUTU
BUBYEHHAM Pi3HMX 3aKOHOMIpHOCTE}l Ta MpUHIMIAMM poOOTH 3 HUMM, PO3BU-
HYTU HeCTaHJapTHE MUC/IEHHA.

[Ipononyemo 111 ONTUMA/IbHOTO BUBYEHHA KypCy BigBogutu 1 roguHy Ha
TIDKIEHDb Y KOKHOMY Kiaci. IlorogiaHe po36UTTA MK TeMaMu HaBe[eHO 3 ypa-
XYBaHHAM LVX IIPOIO3NIIA.

3MICT HABYAJIbHOI0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB

5 KNAC (1 200 Ha musicoenv, ycvozo 35 200)

K-ctp . . . .
TOTNH 3MicT HAaBYA/IBHOTO MaTepla}IY HaBuanpHi JOCATHCHHA y‘lHlB
5 |Tema 1. Ilondarta. Y4enb (yueHu1A)
Meta: O3HAIOMUTH YIHIB 3 T10-  pO3ni3Hae: TOHATTSA Ta IOI0 O3HA-
HATTAMMU Ta IX BUgamu, ictrotuumy | KV BIIN IIOHATD: 3arajibHl, OfN-
O3HAKAMIL HUYHi; KOHKPETHi, aOCTPaKTHi;
36ipHi i He36ipHi;
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[porpamn pakynbTaTuBHUX KypcCiB i rypTtka ® 5-9 Knacu

K-ctp . . . .
TONH 3MicT HaBYaTbHOTO Marepiany HaBuyanpHi JOCATHEHHA YYHIB
3mict Temu: [TonaTTs Ta Jioro e HABOOUMb NPUKIAOU: TIOHATD Pi3-
BUM. 3MICT Ta 00CAT OHSATTS. HUX BU/IIB;
Popose i BuymoBe moHATTA. Buan o 0OMPUMYEMBCS NPABUI: BCTA-
IIOHATD: 3arajibHe Ta OfVIHNYHE, HOBJICHHS IIOPAJKY PO3MillleHHA
KOHKpeTHe Ta abCTpaKTHe, 30ipHe IIpeMeTiB 3a IIEBHOIO B/IACTUBI-
Ta He30ipHe. B3HaUeHHs MOHATTA | CTIO, BCTAHOBJIEHHS 3aKOHOMIp-
4yepes HaOMVKIMIA pij Ta BULO- HOCTeI;
By O3HaKy. [IOHATTA KOHKpETHI Ta |e HA3UB4E: BU3SHAYEHHS IIOHATTA
abcTpakTHi. BigHOmeHHA «0inb- qyepes3 HalOMDKInii pij Ta BUO-
11e», «MEHIIE», «CTIIbKY, CKIZIbKI», | By O3HAKY;
«CTAPLINI», «MOJIOIIINIA». e ONMUCYE: 3aTAJIbHI Ta ONVIHUYHI,
KOHKpPETHi Ta abCTPaKTHi IIOHAT-
Ts1, POJIOB1 Ta BUJOBI IIOHATTS;
¢ 3HAXOOUMD: CIIiJIbHE, 3AKOHOMIp-
HOCTI;
e 3ANUCYE i NOACHIOE: 3MICT Ta 00cAT
IIOHATTS;
e p036’A3y€: JIOTIYHI 371a4i Ha MOPiB-
HAHHA TPEAMETIB 3a KOIbOPOM,
po3mipom, popmMolo, KiTbKiCTIO; TT0-
PIBHAHHA JIIOZEN 3a BIKOM; 3ajaui,
[0 PO3B’SI3YIOTbCSI METOJIOM €EIM-
HOI CXOXKOCTI 1 €QMHOI BiTMiHHOCTI.
6 |Tema 2. CypkeHHA. Y4enp (yueHUIA)

Merta: Po3kpuTy 3MiCT NOHATTA
«Cy/>KeHHA». HaBuntu po3pisHaTu
ictuHHi i XMOHI cymXeHHs, epe-
TBOPIOBATH ICTUHHI CY/I)KEHHS Ha
xn6Hi i HaBmaku. Po3rsaHyTH 3a-
rajIbHi, YaCTKOBI Ta ONVIHMYHI CY-
JPKEHHA 1 CTI0Ba, 10 BXXUBAIOTH IIPU
ix yrBopenHi. ChopmyBaTn ysB-
JIEHHS IIPO 3allepeYeHHs CY/I’KeHb,
HaBYNTH OY/[yBaTy 3allepedeHHs 10
3arajibHMUX, YaCTKOBUX CYIDKEHb Ta
JIO CyIKeHb icHyBaHHA. CTBOpUTHI
YMOBM IS IHTYITMBHOTO 3aCTO-
CyBaHHA YYHAMU iHAYKTUBHUX Ta
NEeNYKTUBHUX MipKyBaHb.

e posnisHae: icTHHI Ta XMOHi, 3a-
rajgbHi, YaCTKOBI Ta OJMHNYHI
CY[IKEHHs], CY/[)KEeHHs iCHYBaHHS;

o HABOOUMb NPUKNIAOU: ICTUHHUX,
XMOHUX, 3ara/IbHNX, YaCTKOBUX
Ta OAVIHNYIHIX CYI>KEHb;

o dompumyemucs npasu: 1ooyno-
BU 3araJIbHUX, YaCTKOBUX, iCTVH-
HUX, XUOHVIX CYI>KEHb;

o PO3pi3HAE: CYIPKEHHS BIACTU-
BOCTI, CyJP)KEHHA BIJJHOILLIEHHA,
CYI KEHH iCHYBaHHS;

e Onucye: ciocié po3p’A3yBaHHA
3ajiad Ha IPUIYLIEHH; METO
BUTYYEHHST;
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Jlorika
K-cTh . . . .
i 3MicT HaBYa/IbHOTO MaTepiany HaBuanbHi JOCATHEHHA YYHiB

3mict Temu: CyTb JIOTiYHOTO CY-
moKeHHs. [cTrHHI i XMOHI cymKeH-
HA. Cy[>)KeHHA 31 CZIOBaMI: «BCi»,
«KOXKHUI», «3aBXIU», «JIesKi»,
«IIpVHAJIMHI O[IMH». 3a1lepeyeH-
Hs. 3allepeyHa 4acTKa «He» B CY-
IPKeHHI. 3aneped4eHHs 3araJIbHNX
CYIKEHb. 3allepedyeHHs YaCTKOBMX
CYIKEHb. 3allepedyeHH CY/I)KEHb
icHyBanHA. Po3B’13yBanHHA n0TivU-
HIIX 33J]a4 Ha NIPUITYLIE€HHA, Ha
3aCTOCYBaHHA METOMlY BUTy4YEeHHA,
PO3BMBAIOYMX 3aB/IaHb.

o (popmynioe: IpUIYIIEHHS, O3Ha-
YeHH! ITOHATD, 3allepedYeHH
3araJIbHNX CY[KEHb, YJACTKOBUX
CYIPKeHb, CY/)KeHb iCHyBaHH;

e p036’A3y€: NOTiUHI 3a7a4i Ha MIpu-
IYIeHH:, Ha 3aCTOCYBAaHHA Me-
TOZly BUTyYeHHA.

11

Tema 3. MHOXKXMHM.

Meta: O3HallOMUTH YYHIB 3 IOHAT-
TAM MHOXXVHMJ Ta OIl€paLlisiMN HaJl
MHOXVHaMH, 3 BUKOPVICTAaHHAM
KpyriB Eitnepa npu po3s’a3yBaHHi
3ajilad 3 MHOKVMHAMM, IOHATTAMMU.
3MicT TeMu: YAB/IeHHA IIPO
MHOXMHY Ta Ii eieMenTn. Buan
MHO>XMH Ta CITiBBiJHOIIIEHH MiX
Hymu. Kpyru Eitnepa. IligmMaOXM-
Ha, Tlepepi3 MHOXIH, 00’ €THaHHS
MHOXVH. 300pa>keHHs TaKUX CITiB-
BiTHOLLIEHDb 3a JOIIOMOI'OI0 KPYTiB
Eiinepa. Po3p’A3yBanHHA 3amaq

3a IonOMOroIo rpadiyHMX CXeM.
Po3B’s13yBaHHA JIOTiYHMX 327134 3a
mornoMororo Kpyris Eitnepa. Ene-
MEHTV KOMOiHaTOPHOTO MUC/IEHHS
IIpU pO3B’sI3yBaHHI 3a1a4 3 MHO-
KMHaMIL.

Y4enb (y4eHuU1A)

e pO3ni3Hae: MHOKMHY Ta 11 efle-
MEHTH, CUMBOJIIKY; IIOPIBHAHHI
Ta HEIIOPIBHAHHI IIOHATTS;

o HABOOUMb NPUKAOU: CTIIBBITHO-
IIEHHA MK MHOXKMHaMI Ha Kpy-
rax Ennepa;

o JOMpumyemvCcsa npasun: fit Hax
MHOXXVHAMI; BU3HAYE€HHA CyMic-
HOCTI Ta NOPIBHAHHOCTI IIOHATD;

 HA3UB4€E: METORMV PO3B A3YBAHHA
3a/la4 3a JOTIOMOTOX0 MHOYKIIH;

e Oonucye: 306paxeHHA MHOXXVH Ta
IX CIiBBIJHOLIEHH, YHiBepCab-
HY MHOXIHY; IIOPATOK 300pa-
JKEHHs CYMICHMX Ta HECYMICHUX
IIOHATD 3a JOIIOMOI'OI0 KPYTiB
Ennepa;

o opmyntoe: O3HAUCHHS IOHATD;

* 3ANUCYE i NOACHIE: CITIBBIJHO-
IIEHHA MDK MHOXXVHaMU;

* p036’A3y€: 3aBJAaHHA 3 MHOXM-
HaMI 3 BUKOPMCTaHHAM Pi3HMUX
rpadivyHUX CXeM Ta MHOXVH.
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[porpamn pakynbTatuBHUX KypciB i rypTtka ® 5-9 Knacu

Merta: CdopmyBaT ysIBIeHHS

IIPO JIOTiKYy AK HayKy. [IoBToO-

PUTH Ta BJOCKOHAIUTY 3HAHHA
YYHIB IIPO IIOHATTA Ta CYJKEHHA,
pO3B A3yBaHHA 3aJjad MeTOfaMM
IPUITYIIEeHHA Ta BUIy4eHHA. Dop-
MYBaTy IIOYaTKOBi 3HAHHA IIPO
IHIYKTUBHUM Ta IeAYKTUBHUI YMO-
BUBOJI, O3HAIOMUTH 3 AEAKUMU
npaByIaMy BUBOAY. Posmmputn
IIOHATTA 3MIHHOI, BUPA3Y i3 3MiH-
HOIO Ta pe4YeHHA i3 3MIHHOIO.

K-cTp . . . .
TOMH 3MicT HaBYaTbHOTO Marepiany HaBuyanpHi JOCATHEHHA YYHIB
10 |Tema 4. ITlixaBa reomerpis. Yyenp (yueHUIA)
Mera: Ha HaOYHO-IHTYIiTUBHOMY |e PO3ni3HA€E: IPOCTOPOBI Ta IIOCKI
piBHi 03HANIOMNUTH Y4HIB 3 IpOCTO- |  irypu;
pPOBMMM Ta IIOCKUMU irypamuy, iX | HA800umv npuknaou: OCHOBHUX
BIACTMBOCTSIMY, PO3TAIIYBAaHHAM. | TeOMeTpUYHMUX Qiryp Ha IUTOUMHI
PosBuBaTu I0riYHy Ky/IbTYpY, Ta 'y IIpOCTOPi;
MICJIEHHS, MOBY, ITi3HaBaJIbHI iH- | dompumyemocsa npasusn: poboTn
Tepec. 3 OCHOBHMMM KPeCIAPCbKIMU
. . iHcTpyMeHTamMu, To6ymoBu Qiryp;
3mMicT Temm: 3azayi Ha pO3BUTOK by > HODYAO!L Piryp;
.  Ha3ueae: reoMeTpuyHi irypm Ta
IIPOCTOPOBOI Opi€eHTallii Ta yABM. . :
. IXHi B/TaCTMBOCTI;
3ajaui Ha TOOY/IOBY 32 JIOIIOMOTOI0 ,
. . o e ONUCy€e: METOJUKY PO3B I3yBaHHA
cipHukis. [eomeTpnuHi ¢irypn. S
. 3ajad i3 cipHuKamuy;
Cumertpis iryp Ta ii BUKOpmcTaH-
; : o popmyno€: O3HAYEHHS TIOHATD;
HA JI711 PO3B A3yBaHHA NOTiYHUX , )
e 3aNUCY€E i NOACHIOE: O3B’ A3aHHA
3ajad. ,
3aJjayi Ha po3TallyBaHHA IIpe]-
METIB;
e p036’A3y€: HAIIPOCTilIi 3amadi Ha
IIPOCTOPOBY yABY, HOOYAOBY i-
Iyp 3a IXHIMM BJIaCTUBOCTSAMMI.
3 |IloBTOpEHH:, cUCTeMaTU3aLisa
i1 y3araJibHeHH: BUBYEHOTO 32 PiK
6 KNAC (1 200 Ha mudcdeHnv, ycvoeo 35 200)
K-ctp . . . .
TOMIH 3MicT HaBYaTbHOTO MaTeplany HaBuanphi JOCATHEHHS YIHIB
8 |Tema 1. JIorika sK HayKa. Yu4eHb (yueHuU1A)

e PO3Ni3HAE: IOHATTA Ta JIOIO
O3HaKM; BUJY ITOHATD: 3ara/ibHi,
OIVIHWYHi; KOHKpPETHi, abCTpaKT-
Hi; 36ipHi i He36ipHi; 3micT Ta
00cAT MOHATTS; iCTUHHI Ta XMOHI
CYJPKEHHs; 3arajbHi, 4aCTKOBI
Ta OVHUYHI CY/[)KEeHHSI; BUC/IOB-
JIeHHsI, BUC/IOB/IIOBabHa popMa;
npsiMe i o0epHeHe TBEPI KEHHS;
IPOTWIEXKHE i CYIIPOTUBHE TBep-
JKEHHS;
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Jlorika m
K-cTp . . . .
o 3MicT HaBYa/IbHOTO MaTepiamy HaBuyanbHi focATHEHHA YYHiB

HaBunTy BUKOPMCTOBYBaTy KBaH-
Topy 1 Ta V I/A 3anNCy CY[KEHb
Ta IX 3allepevYeHH .

3mict TeMmu: [IOHATTA Ta CyI>KeHHS.
Popose, BuioBe; 3aranbHe, KOHKpPET-
He, onVHIYHe; 30ipHe nouATTa. Cy-
MicCHi Ta HecyMicHI moHATTA. IIpocTi
Ta CKJIafiHi, icTuHi Ta XMOHI CyIKeH-
Hs. 3arajibHi, 9aCTKOBi Ta OOMHMYHI
cypxeHHsA. CypKeHH 31 CI0OBOM

«i» («Ta»), 1OTO IPABUIBHICTb.
CymxeHHS 3i cToBoM «4m» («abo»),
JI0T0 iCTMHHICTh. Bumy moHATH: 3a-
rajibHe Ta KOHKpeTHe. 3afiadi, AKi
PO3B’A3YI0OTb METOLOM IPUITYIIIeHHS
1 METOZIOM BU/TyY€HHs], 3aCTOCYBaH-
Hs METOMly «KPaliHbOIO».

BucnosnenHs. BucnosnioBanabHa
dopma. 3minna. Bupasu i3 3min-
HyMU. 3MiHHI Ta KBaHTOpU. TBep-
mkeHHs. [Ipsime i o6epHeHe TBep-
mxeHHA. [Ipotunexse i cympo-
TUBHE TBePPKEHH. 3allepedeHHs
TBEPIKEHD 13 KBAHTOPaM.

o HABOOUMb NPUKIAOU: TIOHATD T
CYI)KEHb Pi3HUX BUJIB; CY/I>KEHb,
IO MICTATb C/IOBa «i» («Ta»),
«qu» («ab0»), «BCi» a60 «HesaKi»;
NpSMUX i 00epHEHUX TBEP/YKEHb;

o dompumyemocsa npasun: pobotu
i3 CyI>KeHHAMU; 3aCTOCYBAaHHA
METOJY IIPUITYLIEHHA Ta METOLY
BUJTyY€HH:, METOZLY «KPallHbOTO»;

e ONUCYE: JIOTIYHI JIAHIIFOKKM Ta IX
300pa>keHH; BUY OHATD, IPOTH-
JIeXKHE 1 CYIPOTUBHE TBEPIKEHHS;

e (opmynioe: 03HAYEHHS IOHATD;

e 3ANUCYE | NOACHIE: CYIPKEHHA 31
CJIOBOM «i» («Ta») Ta BUSHAYEHHA
JIOrO ICTMHHOCTI; CY/IXKEHHA 31
CIIOBOM «4I» («a6o») Ta BU3HA-
YEHH JI0r0 ICTUHHOCTI;

e p036’A3y€: IOTIUHI 3a/1a4i Ha 3a-
CTOCYBAHHSA METOJy BUJIy4E€HHS
Ta METOAY NIPUITYLIEHHA, 3aa4i
3 «IIpaBRoMIOaMu» i «OpexyHa-
MI» Ta IIPOIIOHYE IX ONTUMAJIbHE
PO3B’A3aHHS.

Tema 2. IlikaBi uncma Ta HeCTaH-
NapTHi 3agayvi.

Meta: O3HallOMUTH Y4YHIB 3 BUHUK-
HEHHAM 4JICell, PI3HUMI BUJAMU
YlCes, iX BMaCTUBOCTSAMMU; 3 METO-
VKOO PO3B’I3YBAaHHS YMCTOBUX
peOyciB, NpUK/IaniB Ha BiTHOB-
JIEHH:, MariYHuX KBaJparis. Y3a-
TaJIbHUTV METOZM PO3B’ sI3yBaHHA
JIOTIYHMX 3a/ad.

Y4eHb (yueHu1A)

e po3ni3Hae: 9ICIA, 3aIMCaHI
B apa0CPHKill Ta pUMCBKiil HyMe-
pauil, cucTeMy YUCIEHHA;

o HABOOUMb NPUKIAOU: INCTTOBUX
3aKOHOMipHOCTEIL;

o 0OMPUMYEMBCA NPABUIL: 3aCTO-
CYBaHHs rpaivHOrO MeToza
pO3B’s13yBaHHA 3a7a4 (Ha 4acTu-
HM, JIOTIYHI TAHIIIOXKKM, Oarato-
BapiaHTHUI BUOip);

o HA3usade: pi3Hi ciocoom
PO3B’sI3yBaHHs JIOTIYHNX 33/]ay;

e ONUCYE: BIACTUBOCTI YMCETI, BiTHO-
HIEHHA «CTAPLINI — MOJIOLUINII»;
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[porpamn pakynbTatuBHUX KypciB i rypTtka ® 5-9 Knacu

K-cTp . . . .

rouH 3MicT HaBYaTBHOTO Marepilany HaBuanbni JOCATHEHHS YIHIB
3micT Temu: IcTOpiA BUHUKHEHHA |o (POpMY/IHO€: METORM JIOTITHIX
qyicen. ApabcbKa Ta puMChbKa HY- MipKyBaHb Ta pPO3B’sI3yBaHHA /I0-
Mepauis. 3ajadi 3 uncaaMu, 3amnm- TriYHMX 3a71a4; O3HaYeHH ITOHSATh;
CaHVUMMU Y PUMCBKIiil HyMepariii (3a METOAM PO3B sI3yBaHHA 3aJ1a4 Ha
JIOIIOMOTOI0 CipHMKIB Ta 6€3 HuX). BJ/I3HAYE€HHA Ta IIOPIBHAHHA BIKY;
3ajjadi Ha BIACTUBOCTI 9MCeT, Ha e 3ANUCYE | NOSCHIOE: METONVIKY
BY3HAYEHHA Ta ITIOPIBHAHHA BIKY. pO3B’s13yBaHHA 3aBJjaHb Ha Bif-
Po3B’s13yBaHHSA YMCIOBUX pebdyCiB, HOBJIEHHs Lnp y 3ammci yncna;
IIPMK/IAJiB Ha BITHOB/IEHHA, Marid- |e 3dcmoco8ye€: METOJ IOLIYKY CIIO-
HUX KBafipaTiB. BinHoBneHHs uudp pigHEHOI 3aa4i, METOZ, JOBe-
y 3anmuci uncina. IlifpaxyHoK Kinb- IOEeHHA BiJj CyIIPOTUMBHOTO, METOJ,
KOCTi BUKopuctanux 1udp. Ync- «IIapHe — HeIlapHe», 3BOPOTHUI
JTIOBi KBafIpaTy, 3aKOHOMipHOCTI. Xigm, MeTop, «Tabmuib» i rpadis;
Taemunui apnpmeTnaHNx GOKYCIB. | p036°A3ye: 3a/jaui 3 YNCTIAMHA, L]0
[IpyHUMIT aHAIOTIIL. 3allliCaHi B pi3HUX HYMepaLisix;
MeTonu po3B’A3yBaHHA JIOTITHNX Ha BJIaCTUBOCTI YMCeTI, BiK; 3a-
3agad. 3ajavi-Kas3ku. 3ajadi Ha BIaHHS Ha Bi[HOB/IEHHS NP
nepenuBaHHA. [padiuni meTomu Yy 3amyci 4ucia, 91cnoBi pedycu,
B JIOTIYHMX 3aJja4ax. MariyHi KBaJpaTu.

10 |Tema 3. Becena reomeTpia HaBKO- | YueHb (yIeHMIIs)

10 HacC.

Merta: Ha HaO4HO-IHTYITUBHOMY
PiBHI 03HAIOMUTH YYHIB i3 IIPOCTO-
pPOBUMM Ta ITIOCKUMM Gdirypamu,
IXHIMM B/IaCTMBOCTAMM, PO3TalIY-
BaHHAM, BIACTUBOCTAMM ILJIOLI,
00’€MOM; MOXX/IMBICTIO TIOOYIOBYU
OJJHVMM PO34Y€PKOM Ta CKIaJaHHAM
LI1/IOTO 3 YaCTUH.

3mict Temn: Touky, Bifipi3ku,
IpAMI Ta IX B3a€EMHE PO3MillleHHA.
3apmadi Ha pO3TALIyBAHHSA IIPeEJ-
MeTiB. [eomeTpuuHi ¢irypu Ta ixHi
BracTuBocTi. Knacugikanisa ¢iryp
3a IXHIMI BJIaCTUBOCTAMM. 3afjavi
Ha 3HAaXOJ[KeHHS IOl Ta 06’ eMy.
Ipadiune monentoBaHHA Ta rpadu.
PucyHOK OlHUM pO34YEPKOM.

e PO3ni3Hde: OCHOBHI T€OMETPUYHI
¢birypu Ha IIOUVHI Ta B IPOCTO-
pi, IXHi BIaCTUBOCTI;

o HABOOUMb NPUKIAOU: TEOMETPUY-
HUX Qiryp Ta iXHiX BTacTUBOCTEIL;

o 0OMPUMYEMbCA NPABUN: METORY-
KJ1 PO3B’sI3yBaHHA 3a7ja4 — IO
Ha YaCTVHM Ta CK/IaJJaHHA L[1/I0r0
3 4aCTHH;

e BUKOPUCMOBYE: TEOPII0 MHOXKIH
10 pO3B’A3YBaHHS JIOTiYHIX I'€0-
MeTPUYHMX 3aJayY;

e onucye: po3rauryBanHs Qiryp ta
ix 300pakeHHs; HOHATTS IUIOIIi
Ta 06’ eMy;

e (popmynio€: O3HAYEHHS TIOHSATD;

e 3ANUCYE | NOSCHIOE: MOXK/IUBICTD
300pa)KeHHsI pUCYHKA OHNM
PO34YepKOM;
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Jlorika
K-cTp . . . .
rouH 3MicT HaBYaIbHOTO Marepiany HaBuanbhi JOCATHEHHS YYH1B
Ilomisr Ha YacTMHM Ta CK/IAJAHHA e p036’A3y€: HAIPOCTIILI 3agayi Ha
I1i7I0TO 3 YaCTHH. no0yznoBy Qiryp 3a ixHiMu Brac-
TUBOCTAMI, 33/la4i Ha IIPOCTOPO-
BY VABY, 3a/ia4i i3 3aCTOCYBaHHAM
IIOHATD IIIOMI Ta 06’eMy, iXHIiX
B/IACTUBOCTEIL.
6 |Tema 4. 3axkoHOMipHOCTI. Y4eHnb (yueHu1A)
Mera: AKTya/li3yBaTyi 3HAHHA IPO | * po3ni3Hae: iCTOTHI Ta HEICTOTHI
iCTOTHI Ta HEiCTOTHI O3HAKY; 3a- O3HAKIL
KOHOMIpHOCTI Ta crioco6bu ix 3acto- | ° HABOOUMb NPUKZLAOL: TTORIOHNX
CYyBaHHs IIpU PO3B s3yBaHHi 3ajay. | TOHATD;
O3HaloMUTH 3 XapaKTePUCTUYHOIO |° 0OMPUMYEMbCA NPABUTL: BUKO-
B/IACTUBICTIO (03HAKOIO); JIOTIYHNM HaHHA MiIPKyBaHb 3a aHa/IOTi€l0,
CTIiyBaHHAM Ta JIOTO 3alepeveH- y3aranbHeHHsI, BUJIIIEHH TIOfIiO-
HsIM; aHAJIOTI€I0, y3araJbHEHHSM, HOro;
NoAiOHICTIO Ta IX 3aCTOCYBaHHAM | ° popmynioe: MOMIOHICTH B iCTOTHO-
npu po3p’s3yBaHHi 3afaq. OsHaito- | MY> OSHAUCHHA IOHATD;
MIUTY 3 METOJOM CIIPOG i oMumok | 3ANUCYE i NOACHIOE: METOMM BU-
Ta METOZOM I1epe6opy. JIEeHHA ICTOTHUX O3HAK Ta IIPUH-
3MmicTt Temm: BupgiieHHS iCTOTHUX ummi[ xmacudixani .
o3Hak. [loxi6HicTh B icToTHOMY (3a- * p036A3y€: POSBUBAIOH S,aBHaHH}UI
JBY ETIEMEHT Cepe SAIpPONOHOBA- Ha BUABJIEHHA 3aKOHOMiPHOCTEIL.
HUX). Bupinenns icrorHoro Ha Bep-
6anpHOMY piBHi. [Tpnkasku. 3akoHO-
MipHOCTi Ha HeBepOanTbHOMY piBHi.
MucneHHA 3a aHAJIOTIEI0 HAa HeEBeEp-
0anbHOMY piBHi. Y3arajbHeHHA Ha
BepbanpHOMY piBHi. IlomibHicTh 3a
icToTHOI0 03HAKOI0 Ha BepOaIbHOMY
Ta CMMBONbHOMY piBHI. Kracndika-
1iA. BusAsnenHa nomiOHMX IOHATb.
[IoHATTA JIOriYHOTO CIilyBaHHA.
3anepedeHHs cnifyBannA. Crifgy-
BaHHA Ta PiBHOCWIbHICTD. Crtify-
BaHHA TA BJIACTUBOCTI IIPEMETIB.
3 |IloBTOpeHH:, cucTeMaTU3aLisa
i y3araJlbHEeHHsA BMBYEHOIO 3a PiK
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[porpamn pakynbTatuBHUX KypciB i rypTtka ® 5-9 Knacu

7 KNAC (1 200 Ha muxcdeHnv, ycvoeo 35 200)

BaHH:A.

Meta: ChopmyBaryu ysiBIeHHS PO
MaTeMaTUYHUI MeTOJI MTOCTiIKeH-
HA peasbHOro cBiTy. O3HailoMuTN
Y4YHiB 3 OCHOBHMMU IIPMHLINIIAMUI
MaTeMaTUIHOTO MOJIeTIOBaHHS

Ta METOZIaMU TTIOOY/IOBY MOJIETIeIA.
PosranyTu pyx 06’ekTiB Ta jioro
XapaKTepUCTUKY, HABUUTHU CTBO-
pIoBaTy MaTeMaTUYHi MOJei pyxy
pisHUX BuziB. Po3BuBaTul B y4HiB
YMiHHA 3aCTOCOBYBAaTU MaTEMATUKY
i/l 9ac po3B’sI3yBaHHS IPAKTUY-
HUX 3aj1a4.

3Mmict Temmn: MateMaTuHe Mojie-
JIIOBaHHS Ta JIOTO IPUHIUIIN, Me-
Tozy noOyzmoBu Mopeneir. Criocobn
po60TU 3 MaTeMaTUIHMMM MOJIe/A-
MM, B TOMY YVC/Ii FeOMeTPUIHVIMIL;
3araJibHOHayKOBi MeTOAY JOCTi-
JKEHHA peasIbHOTO CBIiTY: METON
cripo6 i TOMMJIOK Ta MeTO Iepe-
6opy. MopenoBaHHs pyxy 00 €KTiB
Y pi3HMX cuTyaniax (pyx HasycTpid,
PYX HaB3JIOTiH, PyX y IPOTUIEKHUX
HaIpAMKAX, PyX 110 KOy, pyX Ha
Bopi). PiBHAHHA pyxy. Tabmrune
MOJIe/IIOBAaHHA Ta PO3B A3yBaHHSA
3a/la4 Ha CIUIaBy. AJITOpUTMi3aLis
pO3B’sI3aHHS.

Po3B’s13yBaHHA MPUKIATHNX 3a/ja4d
Ta CTBOPEHHA BIJIIOBIJHUX TeoMe-
TPUYHUX Mogesnelt. 3agadi Ha mo6y-
JIOBY Ta METOIM iX PO3B sI3yBaHHS.

K-c1p . . . .
roH 3MicT HaBYaJIbHOTO MaTeplanmy HaBuanpHi JOCATHEHHS YIHIB
16 |Tema 1. MaTeMaTUYHE MOJIEIO- Y4enb (yueHuU1A)

po3ni3Hae: OCHOBHI reOMeTPUYHI

¢irypu Ha IIonHi Ta B IpOCTO-

pl, IXHI BIaCTUBOCTI, 3aJja4l Ha

PYX pi3HOTO BUJY;

e HABOOUMY NPUKZIAOU: MaTeMa-
TUYHNX, T€OMETPUYHNX MOJIeNel
Pi3HMX IIpOLIECiB;

o Jompumyemvcs npasu: Nooy-
JIOBY MaTeMaTUYHNX MOJIe/Iei Ta
MeTOfIiB IX TOOYOBY;

e Ha3usede: BUIY PYXY Ta iX 0CO-
O/IVBOCTI;

e BUKOPUCIMOBYE: OCHOBHI
reoMeTPUYHi TOOYIOBY IIPU
pO3B’sI3yBaHHi 3a/1a4 Ha OOYHO-
By Ta IIpM peaJiisaliii reoMeTpuy-
HOI MOJie/li 3ajiayi;

e ONUCYE: MATEMATUYHY MOJIE/ID,
MOJIe/TIOBaHH S, METOAY TOOY0BI
Mofenen;

o (opmynto€e: O3HAYEHHS TIOHSTh;

o 3ANUCYE | NOACHIOE: TEOMETPUYHY
a00 MaTeMaTNYHYy MOZIe/b 3ajadi;
QJITOPUTM PO3B SAI3yBaHHA;

e aHasi3ye: B3AEMHE pO3TAIllyBaH-
Hs TeOMeTPUYHMX Diryp Ta MOX-
NMBicTh TOOYOBY BignoBigHOI
reoMeTpUYHOI MOJIEIl, B3AEMO-
BiJTHOIIIEHH: MK €/IeMeHTaMU
MOJIesTi 3aadi;

 p036’A3y€: HAIIPOCTIII 3aayi

Ha ToOyIOBY, 3aa4i Ha MOOYIOBY

reOMeTPUYHUX MOJIETIEN pealb-

HUX IIPOLIECIB, IPUK/IafHI 3a/a4i;

3ajja4i Ha pyX y pisHOMY

BUIJISA; 3a7ja4i HA CIJIaBU

Ta pobOTY.
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Jlorika
K-ctp . . . .
romuH 3MicT HAaBYA/IBHOTO MaTeplaTIY HaBuanpHi JOCATHCHHA Y‘IHIB

6 |Tema 2. JIoriuni 3agavi Ha po3- Y4eHnb (yueHuU1A)

TalIyBaHH JAHNX 32 IEBHUM
NPUHIVIIOM.

Merta: O3HallOMUTH Y4HIB 3 OCHOB-
HYMU IPYHIVIIAMY PO3TalllyBaHHSA
JIaHUX Y 3a/jadax.

3mMicT Temu: PosTaiyBanHA gaHuX:
y Tab/muL, Ha IIpAMIN, Ha JBOX IIPA-
MIX, 110 KOJIY, Y IBOMIipHil TaO/IML,
3a JBOMa O3HaKaMI.

e po3ni3Hae: 3ajadi, yMOBY Ta aHa-
JTi3 AKUX HEOOXiTHO BUKOHYBATU
B Tab/mu1i, Ha MPAMIif, Ha JBOX
NpAMUX, 110 KOJIY, Y IBOMIpHIiN
Tab/Mn1li, 3a ABOMa O3HAKAMI;

o JOMPUMYEMbCA NPABUT: CTBO-
PEHHA BIJIIOBIIHOTO 3aINCY Jia-
HUX 3ajiayi;

* HA3UBAE U ONUCYE: PI3HI
METOAY pO3TallyBaHHA JaHUX
3ajja4i Ta 3pyYHICTD IX BUKOPYC-
TaHHS;

o (opmyntO€: OCHOBHI IOHATTS;

* 3ANUCYE i NOACHIE: TIpABUIA 3a-
IICY JAHKX 3a/ia4i Ta pi3HI MeTO-
IV IX pO3TallyBaHHA, 3pYYHICTh
BUKOPUCTAHHS;

e aHAi3y€: YMOBY 3a/1adyi, 11 CKJIa-
IIOB1 YaCTUHU;

 p036’sA3y€: NIOTiUHI 3a7a4i pisHOrO
BUZY 3 BUKOPUCTAaHHAM PiSHUX
METOJIB 3aIMCYy JaHUX.

10

Tema 3. MHOKVHMN.

Mera: Y3aranbHUTV 3HAHHA Y4YHIB
3 Teopil MHOXKUH. Posriany i MmHo-
JKVIHU Ta Ollepallil HaJi HUMM, IXHi
BJIACTUBOCTI, BUKOPUCTaHHA KPYTiB
Ennepa. Beecty moHATTA iHTEP-
BaJly, IPOMIXKY, Bi/Ipi3Ka sIK 4acT-
KOBVIX BUJIIB MHOXXVH, PO3IJIAHY T
omnepanii HaJ, HUMN.

3mict Temu: MHOXIMHA. EnemenT
MHOXVHI. Buiy MHOXXMH Ta CIIiB-
BiJHOIIEHHA MDK HUMHK. Kpyru
Erinepa. IlinMHOXIMHa, TIEpepi3
MHOXXVH, 00’ €/JHAHHS MHOXVIH.

Y4eHnb (yueHuU1 )

e po3ni3Hae: MHOXKVHY Ta II efle-
MEHTV, MHOXVHHY CUMBOJIKY;

o HAB00UMb NPUKIAOU: CITIBBiJI-
HOILIEHHA MK MHOXMHaMI Ha
Kpyrax Ennepa;

o 0OMPUMYEMDBCA NPABUL: [N HAT
MHOXXVHAMU;

e HA3UBAE: YVICIIOBI MHOKVHY (iH-
TepBaJI, IPOMIXOK, Bipi30K);

e onucye: 306pakeHHs MHOXXVH
Ta IX CIIBBIJHOIIEHH, YHI-
BepcabHy MHOXVHY, IIiJ-
MHOXIHY;

o popmyntoe: O3HAUCHHS TTOHATD;
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[porpamn pakynbTatuBHUX KypciB i rypTtka ® 5-9 Knacu

CHOBKM.

Mera: IloBTOpNUTY Ta Y3araJIbHUTH
3HAHHA Y4HIB IIPO IIOHATTS, CY-
mKeHHA. Posriany i pisHi iX BUAK
Ta METOAM CTBOpeHH:A. O3Hallo-
MUTMU 3 IPaBUIaMU MipKyBaHb,
ocMucieHHs QakTiB, popMyBaHHSA
TBEPI KEHb Ta BUCHOBKIB.

3micT Temu: [IoHATTA, CyIpKEHHA
Ta IX Buau. JIorika MipKyBaHb.
Codismu. [TpaBuia ocMucneHHs
dakTiB, pOpMyBaHHS TBEPIKEHb,
BJUCHOBKIB. [ligKpinnenHs ta
ocnabieHHsI BUCHOBKIB dakTa-
mu. ITpuitHATHICTD TBEPI KEHD.
3arajibHi TBEp>KEHHs Ta TBEP-
IDKEHHA BUJTY «XOY OIVH».
Po3B’s13yBaHHA MOriYHMX 3a7a4 Ha
ciMeitHi CTOCYHKM (TeHeasoriyHe

IlepeBo).

K-c1h . . . .
romuH 3MicT HaBYaJIbHOTO MaTeplany HaBuanpHi JOCATHEHHS YIHIB
3006pakeHHs TaKuX CIIiBBi/JHOLIEHD |e 3ANUCY€E i NOSACHIOE: Oil HAJl MHO-
3a Jonomoror Kpyris Ernepa ta JKMHaMU Ta IXHI BIaCTUBOCTI;
iXHi BTaCTMBOCTI. YHiBepcanbHa IHTepBanu, MIPOMLKKM, BiIpi3Ku
MHOXMHa. IlinMHOXMHa. [HTEpBa, 3 BiJITTOBiTHOIO CMMBOJIIKOIO, 30-
IPOMIXKOK, Biipi30K — 4acTKOBI Opaxye iX mpu po3B’sA3yBaHHI
BUJY MHOXXWH, Ollepallil HaJ HUMM. JIHINHUX HEPIBHOCTE;
Po3B’s13yBaHHA JIOTIUYHNUX 3a7la4 32 | PO36 A3ye€: IOTIUHI 3a/1adi 3 BUKO-
IOIIOMOT'0X0 T€OPil MHOXKJH. PUCTaHHAM TeOPil MHOXVH.
3 |IloBTOpeHHH, cucTeMaTn3sanis
i y3araJlbHeHHA BMBYEHOIO 3a PiK
8KNAC (1 200 Ha mudcdeHv, ycbo2o 35 200)
K-ctp . . . .
TOmH 3M1CT HAaBYA/IbBHOTO MaTeplaJIY HaB‘IaJII)Hl JOCATHCHHA y‘IHlB
10 |Tema 1. ®akTu, TBepIKEHHS, BU- | Y4eHD (YUIeHUIA)

e PO3ni3HaE: TOHATTA, CYIPKEHHS Ta
1IX BUAN;

o HAB00UMb NPUKIAOU: TTIAKPIN-
JIeHHA Ta 0C/1a0/IeHHS BYICHOBKIB
dbakTamuy;

o JOMpuUMyeEmMbCS NPABU: [iil HAT
CYI>)KeHHAMM; IiIKpiNIeHHA Ta
ocmabieHHsI BUCHOBKIB paKTami;

e BUKOPUCMOBYE: JIOTIKY CYI>KEHD
VLSl poOOTHU 3 TeOMETPUYHUM
MarepianoM;

o onucye: GOpMyBaHHS TeOMeTPUY-
HIX CyJ)KEHb Ta BUCHOBKIB;

o (opmynto€e: O3HAYEHHSI TIOHSTD;
Pi3HI BUAY MaTeMaTUYHUX
CY/I>)KEHb Ta METOIV
IX CTBOPEHHS;

e 3ANUCYE | NOSCHIOE: TEHEAJIOTIYHE
lepeBO; METOAVKY PO3B’sI3yBaHHS
3ajja4 Ha CIMENHI CTOCYHKU;

 D036’A3y€: TeOMETpUYHi codizmu;
JIOTiYHi 3aayi.
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Jlorika
K-c1p . . . .
TOIIH 3MicT HaB4Ya/IbBHOTO MaTepla}Iy HaBuanpHi JOCATHCHHA y‘lHlB

10 |Tema 2. IIpuunun [Jipixie. Y4eHnb (yueHuU1A)

Meta: O3HaltloMUTH Y4HIB 3 pi3-
HJMJ METO/IaMU IOBEJEeHHA.
Osnaitomutyt 3 npuHUKUIOM [lipix-
7Ie Ta KJIaCOM 3a/ia4, [0 AKX JI0T0
3aCTOCOBYIOTb.

3micT Temn: MeToau qoBeIeHHA:
METOJ, BiJj CYyIIPOTUBHOTO, KOHTP-
npuknag ta inmi. ITpuanmn Jipix-
Jie B JIOTIYHMX 3ajavax Ta 3ajadyax
3 reOMeTpil.

e pO3ni3Hae: METOIM JOBEIEHHH, CO-
bizm;

o HABOOUMb NPUKIAOU: HA TIPVHIIVII
Hipixe;

o 0OMPUMYEMDBCS NPABUL: iV HATI
CYIPKEHHAM; MiAKPIIIEHHA Ta
ocnabieHHs BUCHOBKIB (pakTamy;

e HA3UBAE: O3HAYEHH IIOHATD;

e ONUCYE: JIOTIKY MIpKyBaHb; BUKO-
HaHHS MJKPilUIeHHs Ta 0cnabeH-
HsI BUICHOBKIB (pakTam;

o opmyntoe: pi3Hi BUAY MaTeMaTUy-
HIX TBEPIKEHD Ta METOAY IX 10-
BefleHH; npuHuun [ipixie;

o 3ANUCYE | NOACHIOE: PI3HI MeTOAN
IOBEMIEHHS;

 po036’A3ye: TeOMeTpUYHi codizmu,
JOBOUTD ICTMHHICTD CY/IKEHb;
JIOTIYHI Ta reOMETPUYHI 3afiadi 3a
moroMoro npuHnuny Jipixe.

10

Tema 3. EtemMmeHnTN1 MaTeMaTUYHOIL
JIOTIKM.

Mera: [IoBTOpUTHK Ta y3arajbHN-
T 3HAHHA Y4YHIB IIPO IIOHATTH,
CymKeHHA Ta iX Buju. ITokasarn
OOCIIiI>KeHHA BUBUEHHS MaTeMa-
TUYHNX MipKyBaHb 3a JJOIIOMOI'OI0
MaTeMaTUYHOIO alapary.

3mict Temm: MaTteMaTH4yHa JIOTiKa
Ta ii 00’exTn pmocmimxenp. [IpocTi
1 CKJTaZiHi CyJ)KEeHH Ta olepalii Haji
HUMI: 3allepeyeHHs], KOH IOHKIIif,
I3 YOHKLig, iMIutikaris. BusHauen-
HA iCTMHHOCTI. 3akoHu noriku. Ilo-
HATTS TeopeMu (mpsiMa, oOepHeHa,
IPOTUIEKHA, 0bepHeHa 10 MPOTH-
nexxHoi). Marematnyni  codizmu
B anre6bpi Ta reomMeTpii.

Y4enb (yueHuU1 <)

pO3ni3Ha€e: 3aKOHMU JIOTiKM, BUY

TEeOopeM;

o HABOOUMYb NPUKAAOU: THIKPITUIEHHS
Ta 0CTTabIeHHs BUCHOBKIB pakTams;

o 0OMPUMYEMbCA NPABUN: AHATIIY
(dakTiB, CTBOPEHHS TBEPJ)KEHb,
dbopMyBaHHS BUCHOBKiB; BUKO-
HaHHA JIOTIYHUX OIlepaliil;

e HA3usae: pi3HI METOAM OBENECHHA
TBEPJ KEHb;

e ONUCYE: IOTIKY MIpKyBaHb; METOIM
IOBEJIEHHS;

o opmyntoe: TBEpKEHHS, METORN
iX oBefieHHs1, co(i3Mu; O3HAUEH-
HA TIOHATD;

o 3ANUCye€ i NOACHIOE: TIPABUIA [Iil HaJ
TBEPIPKEHHAM, MIJKPIIIEHHA Ta
ocmabieHHs BUCHOBKIB (bakTamu;
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[porpamn pakynbTatuBHUX KypciB i rypTtka ® 5-9 Knacu

K-cTtp
TOMH

3MicT HaBYa/IbHOTO MaTepiamy

HaByanbHi JOCATHEHHA YYHiB

aHasi3ye: MpOCTi Ta CKIafHI BU-
CJIOBJIEHHA 11 Ollepalii HaJi HUM:
3arepeveHHs, KOH IOHKII{Io,

I3 IOHKIIIO, iMIUTiKAIIio;

e pose’asye: codizmu;

006800Umb: TBEPI>KEHHS; iCTUH-
HICTb TBEPJKEHD 3a JOIIOMOI'OX0
Tab/INIb ICTMHHOCTI.

IloBTOpEHHA, ccTeMaTu3aLis
i y3araJlbHEHHA BUBYEHOIO 32 PiK

9 KNAC (1 200 Ha mucOeHv, ycbo2o 35 200)

K-cTp . . . .
rOMH 3MICT HAaBYA/IBHOI'O MaTepla)Iy HaBuanpHi JOCATHCHHA Y‘IHIB
16 |Tema 1. YMoBUBOM. Yuens (yueHuUI )

Mera: O3HallOMNUTH YYHIB 3 pi3-
HUMI BUJAMY YMOBMBO/IB Ta 3a-
CTOCYBAHHAM TaKNX MipKyBaHb JjO
pO3B’s13yBaHHA 3ajjay 3 ajrebpu ta
reomerpil.

3micT Temu: YMoBuBif. lenykuid,
ingykuia. IloBHa Ta HETIOBHA iH-
IYKIIisA, MaTeMaTu4YHa IHYKIid,
3BOPOTHA iHJYKIiA. AHa/IOrif Ta
1l BUAM: aHAJIOTis BJIaCTUBOCTEMN,
aHaJIoris BimHOIIIeHb. MeTom MaTe-
MaTUYHOI IHAYKIII B PI3HMX TUITAX
3ajay.

po3ni3Hae: yMOBUBOIM Ta IX BUI;
HAB00UMb NPUKIAOU: TOBEIEHHA
TBEPIKEHD 3a JOIIOMOT 00 IHIYK-
LI, JeyKIIil;

00MPUMYEMbCS NPABUIL: AHATIIZY
bakTiB, CTBOpEHHS TBEP/KEHDb,
BUKOHAHHA YMOBVBOJiB;

Ha3usae: O3HAYEHHS IIOHATD;
onucye: B[efyKuio, iHgyKIjio Ta Ii
BUAM; aHAJIOTi0 Ta 11 BUAK;
opmyntoe: METOI MaTEMATUYHOT
IHYKIIT;

3aNUCy€ i NOSACHIOE: METOIMIKY JIO-
BeJJeHHA TBEPIKEHD PiSHOTO BULY
METOMIOM MaTeMaTUYHOI IHIYKIIil,
0COO/IMBOCTi 3aCTOCYBaHHA JJaHO-
rO0 METOJY B T€OMETPIl;

aMani3ye: BIGMIHHICTD MDDK YMOBI-
BOaMI Ta IX 0COOIMBOCTI;
BUKOHYE: TIIAKPIITIEHHA Ta OC/Ia-
O/IeHHsI BUCHOBKIB (baKTamu; 10-
BeJIeHH:A TBEPIPKEHD Pi3HOTO BULY
METOJOM MaTeMaTUYHOI IHAYKIIiI,
BPaxOBYI0UM OCOOMMBOCTI 3aCTOCY-
BaHHA JAHOTO METO/lY B reOMeTPil.
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Jlorika
K-ctp . . . .
romuH 3MicT HaBYaIbHOTO MaTeplaJIy HaBuyanpHi JOCATHEHHS YYHIB

14 |Tema 2. JIorika Ta reomeTpis. Y4eHnb (yueHu1 )

Mera: [IpogoBxutu popmMyBaHHA
Ta PO3BUTOK IIPOCTOPOBOI yABH,
PO3BUTOK T€OMETPUYHOIL IHTYILIII
Ta JIOTIYHOIO MUC/IEHHH, BMiHb Ta
HaBIYOK JIOBEJIEHHA TBEPIKEHbD.
O3HalloMUTH Y4YHIB 3 MipKyBaH-
HAMM PV PO3B’sI3yBaHHi 3a/1aq
reoMeTpii Ha po3pisaHHA, CK/IEI0-
BaHHA; i3 3aCTOCYBaHHAM TaKUX
MipKyBaHb PV PO3B’sI3yBaHHi
reoOMeTPUYHMX 3a/ja4d Ha TTOOY/IOBY,
3HAXOM KEeHH IIJIONI. Y3arajbHUTU
IIOHATTSA PIBHOBEIMKOCTI Ta PiBHO-
CK/IaJIeHOCTI.

3micT Temu: Po3p’sa3yBaHHs 3a/1au
Ha po3pisaHH:A. Po3B’A3yBaHHA
3a/la4y Ha CKJICIOBAHHA.
Po3B’s13yBaHHA reOMeTpUYHNX 3a-
7lad Ha OOYIOBY, 3HAXO/KEHHS
rtowy. ITIoHATTA pIBHOBENMKOCTI Ta
PIBHOCKJIaIEHOCTI.

e po3ni3Hae: 3aBJaHHA Ha PO3pi3aH-

o D036’A3y€: TEOMETPUYHI 3aadi Ha

HS1, CKJICIOBaHHSI;
HAB00UMb NPUKIAOU: TBEPIKEHD
IUIAHIMETPiI, 1[0 JOBOAVIIN 3a [1O-
TIIOMOTOI0 MeTO/IB i3 I]i€l TeMU;
00MPUMYEMBCS NPABUJL: TIOTTIHOTO
MUC/ICHHS], IOBeJIeHHS TBEPJ)KEeHb;
Onucye: METOKY PO3B A3YBaHHSA
3ajay;

opmyntoe: O3HAYEHHS TIOHSTh;
anasni3ye: KpecaeHHA 3ajad, Xijl
pO3B’sI3yBaHHA 3aJay;

106y 0BY, 3HAXO/KEHH IIOL] 32
TIOIIOMOT 00 CKJIEFOBAHHS, pO3pi-
3aHHA, IePeCTaHOBKM YaCTHH.

IloBTOpEeHH1, cuIcTeMaTU3alisa
i y3araJbHEHH: BUBYEHOIO 32 PiK

METOAWYHI PEKOMEHJALII LWOAO0 BUKNAAAHHSA KYPCY

5 KJIAC

Tema 1. ITonarTsa

Tema «IIoHATTS» € My’ke BaXX/IMBOIO I MTOYATKy poOoTH B 5 Kiaci. Bona
Jla€ MOXK/IMBICTD YYHAM BUITY Ha HIIAX BCeOIYHOrO i I/IMOOKOro BUBYEHHS Ma-
TeMaTVKN. BayxnmBo, o6 y4uHi paBuIbHO KOHI[EHTPYBAIN CBOIO YBary Ta BMiN
BUJIIIMTY iICTOTHI O3HaKM NMOHATTA. CTBOPEHHA YMOB IS 3[Ii/ICHEHHS CIIOCTe-
pEXeHb, BUABJIEHHA CIIJIDHUX, IHAMBiya/IbHMUX, ICTOTHUX Ta HEICTOTHUX BJla-
CTUBOCTEN 00 €KTIB, 32 AKVIMY IIPOBOJATH CIIOCTEPEXXEHHS, MOXK/IMBO Y IIpolLieci
pO3B’s13yBaHHA BifiTIOBiHNX BIIpaB Ha 3HAXOJPKEHHA 3aKoHOMipHOCcTell. Hactyn-
HVIM METOAVIYHUM IIPUITOMOM MOXe 6yTI/I BBEJIEeHHSA CUTYallil, KO BCTaHOBJIEHA
3aKOHOMIPHICTb Ja€ 3MOTY pallioHasi3yBaTy IpoLec 00YNC/IeHb Ta IePeTBOPEHb
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a0o0 migKa3ye cTparerilo MOLUTYKY po3B’A3aHHA 3afadi. [Ipy 1ipoMy BMiHHS OpiB-
HIOBATM, BUCYBATH TIIIOTE3M, 3HAXOAUTH 3aKOHOMIPHOCTI II€EPEXOATh Ha BULINN
PIBEHbD.

JIOriYHOI OCHOBOIO BMiHHS BCTAHOBJIIOBATYM 3aKOHOMIPHOCTI € IIpaBuiIa
I>x. Minns, 30KkpemMa IIpaBuIa €4UHOI CXOXKOCTI Ta €VIHOL Pi3HUII.

Tema 2. CygxeHHA

IIpy BUBYEHHI JAaHOI TEMM YTOYHIOEMO IOHATTA CYIPKEHHA. Y4HI 3HAMIOM-
JIAITBCA 3 PISHUMU BUJJaMU CYI>KEHb, BYaThCSI OOTPYHTOBYBATU Ta CIPOCTOBYBATH
ix. Tak, HeoOXi{HO 3BePHYTH yBary Ha Te, 1[0 IIPU KOBEJleHH] iCHyBaHHS JOCTAT-
HbO HaBECTU NPUKIIAJ, a JJIA CIIPOCTYBAHHA CY[)KEHHA 3arajJibHOTO BUJY — Ha-
BeCTV KOHTPIpUK/IaJ. BuBueHHs Marepiany nepepbadae 3HaifOMCTBO y4HiB i3 3a-
[IEpEYEHHAM CY[KEHD AK 3 PEYEHHAM, Y AKOMY BYPaXKa€TbCA MPOTUIEKHNI 110-
A7, Bif HaltmpocTinmmx BUMIAKiB 3amepedeHHA yYHi MOBVHHI IepeiiTy 0 Oinbir
CK/IaJTHUX — TOOY/I0BY 3aliepevyeHb 3araJbHNX CYIKeHb, YaCTKOBUX CYI>KEHb Ta
CY[KeHb icHyBaHHs. [IpaBu/IbHICTD TOOYIOBY 3aniepedeHHs TepeBipsIoTh 3a J10-
IIOMOI'OX0 3aKOHY BUK/IIOYEHHSA TPETHOIO.

Tema 3. MHOXMHNI
3HalOMCTBO 3 T€OPi€I0 MHOXKMH MA€ Ha MeTi IOKpaLUTI OpraHisalilo Bu-
BUYeHHA MaTeMaTuku. IlomipHe cucremMaTuyHe BUKOPUCTAHHA IIOHATb MaTeMa-
TUYHOI JIOTiKM i Teopil MHOXXMH Hafla€ CYyTTEBOI KOPUCTI i 6inbuI rmbOKoro
PO3YyMIHHA OCHOB Cy4acHOI MaTeMaTUKM, 3HAIOMUTh 3 OCHOBAMM IIPaBUJIBHUX
MipKyBaHb IIiJi Yac JJOBEleHHs TBEPJKEeHb, Ia€ YSABJIEHHs IIPO 0COOIMBe Miclie
NOBEIEHHA TBEPIYKEHD Y MaTeMaTHLI].

Tema 4. IlikaBa reomeTpis

OcCHOBHE 3aBJJaHHA «T€OMETPUYHUX TeM» HAHOTO KypCy — IpUILENUTH
YYHAM iHTepec JO BMBYEHHA IIpeAMeTa, HaBUUTY IX OAUUTM Kpacy, eCTeTUKY
MaTeMaTUK!, PO3BMHYTHU IXHE MMUC/IEHHA Ta IHTYILiI0, HABYUTH BUC/IOB/IIOBATI
Ta JOBOAWUTH TillOTe3N. Y reoMeTpil y>ke BaXIMBO BMITM AVBUTHUCA i 6aunty,
noMivaTy pi3Hi 0COOMMBOCTI TreoMeTpUYHMX Piryp, poOUTH BUCHOBKU 3 ITOMi-
yeHUX ocobmmBocTeit. 1]i BMiHHSA, AKi MOXXHA Ha3BaTK «reOMETPUYHUM 30POM»,
HeOoOXi/THO IOCTINTHO TPEeHYBaTy i PO3BUBATIL.

6 KJ/IAC

Tema 1. Jlorika Ak HayKa
I1a Tema mornm6II0E 3HAHHS YYHIB PO MOOYHOBY CY[KEeHb, OLIHKY IX ic-
TUHHOCTI 91 XMOHOCT.
YTOYHIOETbCA OHATTA 3MiHHOL. Y4Hi 3HAIOM/IATBHCA 3 BUKOPUCTAHHAM JIO-
riYHUX CUMBOMTiB — KBaHTOPiB icHysanns (3) Ta crinbrocti (V). Y mexax fanoi
TeMu HeoOXiflHO Hamaratucs copMyBaTy BMiHHS BUMBOJLUTY JIOTiYHI HACTIiAKM
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13 3aCHOBKIB, IPOBOAUTY MIPKYBaHHA BIJIIOBIAHO 4O MEBHUX JIOTIYHUX IIPaBUII,
a Takox copMyBaTy BMiHHSA YTBOPIOBATY CHUCTEMY 3ACHOBKIB J/Isl BUBENEHHA
HAC/IKY 3a IIEBHOO JIOTIYHOK CXEMOIO.

[IpuxmagoM BaromMocTi Ta e(deKTMBHOCTI IHAYKTMBHOIO WifXONy IIpU
pO3B’sI3yBaHHI 3a1a4 € 3aCTOCYBaHHA METORY «KpaitHboro». Lleit mpmHIMII TicHO
OB’ A3aHUI 3i crlocob6oM MipKyBaHb Bij CympoTMBHOrO Ta mpmHUmmoM Jlipixie
(BMBYEHHS VX T€M IIPOIIOHYETHCS B 7 KJIaci).

Tema 2. IlikaBi yncna Ta HecTaHJAPTHI 3agavi

Po3p’A3yBaHHA HeCTaHJAPTHUX 3aJad, TOJIOBOIOMOK, BifrafyBaHHA pely-
CiB Ta 3araflok € 4yJOBMM 3aCOO0M PO3BUTKY MMUC/IEHHA JiTeil. [l po3BUTKY
CaMOCTIiIfHOTO, eBPUCTUYHOTO MUCIEHHs 0a)KaHO Bifjpasy He ITOSACHIOBATH CIIO-
ci6 po3B’s13yBaHHA 3aBJJaHb HOBOTO TUITY, & IIPOIIOHYBATH YYHAM CaMMM 3HANTU
JI0rO0. Y BUIIAAKY CKIAIHIIINX 3aBAaHb MOXKHA IIOCTYIIOBO, ITiJKa3KaMI i TOB-
XyBaT! AiTell 1O iX po3p’sA3aHHA. bakaHO sSKOMOTa yacTille BUKOPVMCTOBYBATH
irpoBy ¢opMy mpoBefieHHS 3aHATH, YEpryBaTM iHAVWBiAyanbHY poOOTY y4HIB
3 KOJIEKTMBHOIO po00TOI0 B rpynax. JOIiIbHO 3a0X04YyBaTy Y4YHiB CaMOCTiil-
HO CTBOPIOBATY aHA/IOTiYHI 3aBJaHHSA Ta irpy, OCKIZIbKM IIe JOIIOMarae Irmomie
OCMICIUTY MaTepiajl, 1[0 OIPallbOBYETHCH, € XOPOILIOK BIPABOIO JI/IsI PO3BUTKY
TBOPYMX 3i0HOCTE.

Tema 3. Becema reomeTpisa HaBKOIO HacC

Y uiit TeMi akieHT 3po6OIeHO Ha CUCTeMATU3allil reoMeTPUIHNX YABJIEHD
Y4HIB Ta MifATOTOBLI 4O IIOAA/IbIIOrO BUBYEHHA KypcCy reomerpil B 7 Kimaci. Ha
OCHOBI1 BMBYEHOI'0 YYHi MalOTh MOXX/IMBICTh CTBOPUTU CY[IP)KEHHA 3 T€OMETPUYHN-
M1 Qirypamu Ta chopMyIIOBaTH IXHi BIACTUBOCTI.

[Tpn po3B’si3yBaHHi 3a1a4 Ha KpeceHH: Giryp OfHNM PO3UYePKOM CIIOYATKY
PO3I/IAAIOTH MOHATTSA TpadiB Ta MPONOHYIOTH 3aBIAHHSA 3 METOI CaMOCTIITHO-
TO «BiJKPUTTSA» BAXX/INBOI BIACTUBOCTI IIPO Kpec/ieHHA (iryp ofHIM pOo34epKoM
i MOXX/IMBICTb Takol HOOYHOBU. Y MeXKaX BUBYEHHS TEMU IS pO3LIUPEHHS KPYTo-
30pYy Y4YHiB MOXHa O3HAIOMUTH IX 3 TOIIOJIOTI€IO Ta 06’exTaMi, sKi BOHA BUBYAE,
1X BIaCTUBOCTSIMI.

Tema 4. 3akoHOMipHOCTI

Y4Hi 5-6 K1aciB MipKyOTb IepeBakKHO iHAYKTMBHO. OCHOBHOK 0COO/MNMBI-
CTIO IHAYKTUBHUX MIpPKyBaHb € T€, 110 BUCHOBKM, AKi OTPUMYIOTh IIpU LIbOMY,
€ e BiporigayMm. HegocTaTHe ycBioMIeHHA bOTO PAaKTy 9aCTO IPU3BOANTD
10 ToMU/IOK. ToOMy OHUM i3 METO[IO/IOTIYHUX IIPUIIOMIB, AKi MOXe 3aCTOCYBaTy
BUYNTEJIb, € IPOTUCTAB/IEHHA IBOX IHIYKTUBHNUX MipKYBaHb, B OTHOMY 3 AKIX BM-
CHOBOK iCTMHHUIL, a B iHIOMy — x1uOHUIL. MeTolo Takoi po6otu € popmMyBaH-
HA yABJ/IeHb YYHIB IIPO Te, IO iHAYKTMBHMIT YMOBUBIK MO)ke OYTH I1 iCTMHHUM,
71 xu6HMM. TakuM 4MHOM, MOTMBYETbCA NOTpeba B OBEEHHI i MpOBeieHH] fie-
NYKTUBHUX MipKyBaHb.
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[Tpu BuBYeHH] faHOI TeMy POPMYIOTHCS YAB/ICHHS PO JIOTiYHE CTIiTyBaHHA Ta
JIOTTYHMIT BUCHOBOK, IOCTATHI JI/IA IIOJA/IbIIOTO PO3I/IALY T€OMETPUYHOIO MaTepia-
Iy Ta MOTMBAIIil JiANBHOCTI YYHIB Ha YpoKax reoMetpii B 7 knaci. ITpu nipomy HOBi
JIOTiYHi OHATTS, 3 OHOTO OOKY, HOIIOMAraloTh IOBTOPUTH i 3aKpilUTH MaTepiar,
BYBYEHUII paHillle, a 3 IHIIOTO — TOTYIOTh 10 BUBYEHHA HACTYIIHUX PO3JI/IIB.

7 KJ1AC

Tema 1. MaTeMaTi4He MOJIEeTIOBAHH A

[Ipy 3HAMTOMCTBI 3 TOHATTAM «MaTeMaTU4YHa MOJI€/Ib» CEMMUK/IACHUKM Jji3Ha-
I0ThCS, 1110 € MaTeMaTUYHi MOJie/li TPbOX BU/JiB: CJIOBECH], aHaMiTIYHi Ta rpadiyvHi.
HariBa>x/InBiIIO00 aHAMITMYHOI MOJEIIO, 3 KO YJHi BXXe (PaKTUIHO 3HANOMI
NIaBHO, € JIiHiliHE piBHAHHA 3 OfIHi€0 3MiHHOIO. TOMy TYyT MOXXHa y3arajaibHMU-
TY i pO3LIMPUTI 3HAHHA Y4YHIB NpO piBHAHHA. TakMM 4MHOM, B Y4HIB IIi/liCHO
cOpMYIOTbCS 3HAHHA IIPO JIiHilHe PIBHAHHA AK aHAJITUYHY MOJIeTb peasbHOI
cutyalii, a TaKoX Oyfie CTBOPEHO OCHOBY [yisi POPMYBaHHS HOHATTSA «IiHiliHe
PiBHAHHA 3 JBOMa 3MiHHVMI» Ta «JIiHilTHa QyHKLiA». [Ipy BUBYeHH] TeMy He06-
XiTHO pO3ITIAIHYTHU 3aBJaHHS, 10 NOB’sA3aHi 3 TeMamu «KoopanHaTHa psaMa» Ta
«KoopanuarHa miomuHa». Boun Tak camo, sk i TeMma «/IiHiliHi piBHAHHA», 6a3y-
IOThCS Ha 3HAaHHAX YYHIB, Oflep>KaHMX B 5-6 KJlacax, ajie TYT BOHM 3aKPIIUIIOI0THCS
Ta JOIIOBHIOIOTHCA HOBMMM BiJOMOCTAMMI. 3aCTOCYBaHHAM LJVIX IIOHATD, 3 OJJHOTO
OOKY, /IOTiYHO 3aBEpPIIYETHCS 3HAMOMCTBO 3 MOHATTAM «MAaTeMaTYHAa MOJE/b»,
3 IHIIOTO — CTBOPIOETHCA IOYATKOBA JIAHKA [i/Id 3aCBOEHHA HOBUX 3HAHb, IO
1I0B’s13aHi 3 rpadivHMMU MOJIETIAMIA.

Tema 2. JIoriyHi 3aga4i Ha po3TalIyBaHH: JaHNX
3a IEBHUM IIPMHIIUIIOM

Y wiit Temi cmig 03HAIOMUTY YYHIB 3 HESKMMY METOAMM PO3B sI3YBaHHS JIO-
rivHux 3ajad. [padiuynmit cioci6 po3p’si3yBaHHS JIOTIYHUX 3a/jad ITIOJIITAE B TOMY,
110 iX JjaHi 3aIMCYIOTh Y KOMIIAKTHY TaO/MNUIN0, PO3TALIOBYIOTh Ha MPsIMili, Ha IBOX
IPSMMX, 110 KOJTY, Y ABOMIpHil TabymIyi, 3a ;BOMa 03HaKaMy. AHaJIi3 TaKOTro 3aIicy
IPUBOJUTD JIO TIPABUIBHOTO PO3B sI3aHHs 3aa4i. J[[OIi/IbHO B 11iil TeMi IPOIOBXNUTI
3HAOMCTBO 3 TpadaMy Ta iX 3aCTOCYBAHHSAM /IO PO3B sI3YBaHHS JIOTIYHUX 3a/1ay.

Tema 3. MHOXMHNI
Y momnepenHix K/1acax y>xe po3I/IIHyTO 0a30Bi TOHATTA JaHOI TeMn. Y 7 KiIa-
Ci HeOOXiIHO IPUIMNTY yBary 4XC/IOBYM MHOXKVHAM, Pi3HOTO BUALY iHTepBaJaM.
Tum camum Oyfe IpoBefieHO NPOIIefieBTIYHY pOOOTY I/IA BUBYEHHSA TeMU HepiB-
HOCTI, Jie CYTTEBUM € PO3YMiHHs MOBY MHOXXVH.

8 KNIAC
Tema 1. ®akTH, TBepKeHH, BUCHOBKI
Mertoro BUBYEHHS 1Ii€l TeMU € rTofjablie GOpMYyBaHHS BMiHb Biflpi3HATH iH-
NYKTUBHI Ta fefyKTUBHI MipKyBaHHsA. HeoOXigHO BUXOBYBaTK B YYHIB KpUTUYHE
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BiTHOIIIEHHS [0 iHAYKTUBHMX MipKyBaHb, pOpMyBaTy BMiHHS 3HAXOAWTM JIOTi4-
Hi IIOMWJIKY IIpU JOBENEHHI iIHAYKTUBHUX i leNYKTUBHMUX MipKyBaHb. [IpakTuka
CBITYNTD, 1O B IPOLIECi HABYAHHS YYHI YaCTO 3rOPTAIOTh IPOLEC MIpKYyBaHb.
3 UMM TOB’s3aHO 0araTo IOMWIOK i He[OJIiKiB, SKMUX BOHM IPUITYCKAITHCH.
Tomy HeobOximHO hopMyBaTy BMiHHA MPOBOAUTY MipKYBaHHS B PO3TOPHYTOMY
BuUIAAL JoninbHO 49ac Bif 4acy gaBaTy 3pa3sKy pOSTOPHYTUX YMOBUBOMIB, BH-
MaraTy Bifi Y4YHIB IPOBENEHHA PO3TOPHYTUX MipKyBaHb IiJj Yac YCHUX BIJIO-
Bifleil, y X0/ji BUKOHAHHS BIIpaB. Tpe6a CTBOPIOBATU YMOBU IJIsI YCBiZOM/IEHHS
IIPaBWJI BUBOJY, @ TOMY JIOTiuHi (paKTy JaBaTy y ABHOMY BUITIAZL 3 MeTO0 ¢op-
MYBaHHs y3arajJbHEHOT'0 CII0c00y pPO3yMOBOI Jis/IbHOCTI. 3aCTOCYBaHHA IIIaHi-
METPUYHOTO MaTepiany JJOIIOMOXKe YYHIM BUOUpPATH NTPaBUIBHY CTPATerio mpu
pO3B’A3yBaHHi 3a/1ay.

Tema 2. IIpunnun Hipixie

Hespaxkaro4yy Ha LiIKOBUTY OYEBUAHICTD LIbOTO IPUHINILY, JIOTO 3aCTOCY-
BaHHJ € JOCUTb ePeKTUBHIUM METOJJOM PO3B sI3yBaHHs 3ajjay, BiH Jla€ y 6araTbox
BUITQIKaX IPOCTe 71 BUTOHYEHE PO3B’sA3aHHA. 3a JonoMoroo npuHiuny Jipixie
3a3BUYali JOBOATH HASIBHICTD 00 €KTA, HE BKAa3yI0Ul aJITOPUTM JIOTO 3HAXOMKEH-
HA a60 mo6ynosu. lle nae MOX/IMBICTh MPOBECTM TaK 3BaHE HEKOHCTPYKTUBHE
INOBENEHHA: MU He MOYKEMO CKa3aTH, y AKIM caMe «KJITLi» CUOATH [ABA «3aulii»,
ajie MI 3HAEMO, 110 TaKa «KJIiTKa» icHye. [Ipupopna «3ainiB» i «KIiTOK» y pisHO-
MaHITHUX 3aJjlayax MOXXe CUJIPHO BifipisHATHCA. B ocHOBHOMY mpuHuun [ipixie
BUKOPMCTOBYIOTH B aIreOpaluHMX 3a/jayax, ajie B JesIKUX BUTIATKAX Jy>Ke 3PYYHO
JIOTO BUKOPUCTOBYBATH) i B TeOMeTPUYHUX 3afiavyax, i Taki IpMKIagy HeoOXiHO
[IOKa3aTy YYHAM.

Tema 3. ExemeHTII MaTeMaTM4YHOI TOTiKM

Heo6xigHO 3BepHYTU yBary Ha BUKOPUCTAHHS JaHOI TeMy B reoMeTpii. Iy
pO3B’sI3yBaHHs IeOMETPUYHUX 3ajad HeoOXigHO BMiTM OymyBaTtm CKIajHi Cy-
TDKeHHs1, oOMipkoByBatu (axty, pobuty BUCHOBKM. [Ipyu po3B’s3yBaHHi 3amadq
3aIIC JIOTIYHMX JTAHLIOXKKIB CYI>KeHb JIO3BOMNTD YYHIO 30eperTu LilicHICTDh Ta
MIPaBWIbHICTD CBOIX CY/IXKEHb.

Y Kypci reoMeTpii 4acTO 3yCTpi4alOTbCA 3afiadi, [0 MAIOTh KiJIbKa CIIOCO-
6iB po3p’A3yBaHHA. Y TaKMX CUTYaIliIX MOXKHA BUKOPMCTOBYBATYU BIACTUBOCTI
KOH FOHKIIiI, 13 IOHKIIiI.

9 KJ1IAC

Tema 1. YMoBUBOIM
Y mpoueci MaTeMaTM4YHOI AiAIBHOCTI Y4Hi IPOBOJATH MipKyBaHHSA Pi3HOTO
BUAY: iHIYKTUBHI, JeIYKTMBHi, 3a aHajorielo Tomo. B3aeMo3B’s130k MK HUMU
€ OpPraHiYHMM 1 MIHIMBUM. BMCHOBOK, 110 OTPMMAaHO IHAYKTUBHUM IIIAXOM,
MOXK€e CITYTYBaTy BUXIJHOI MO3UIIEIO I MOAANbIINX NelYKTUBHUX MiIpKyBaHb,
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i HaBnaku. [IpoBefeHHA caMe IHAYKTUBHUX MipKyBaHb BIJIIOBila€ BIKOBMM MOXX-
NMMBOCTAM MiJJIITKIB i ja€ IM 3Mory cOopMyTIOBaTy NeBHi 3arajbHi TBEPAKEHHS
Ha OCHOBI CYJ[)KE€Hb, ICTUHHICTD AKMX € OYEBUJHOIO I HUX a60 Mae mocigHe
nifiTBep)KeHHs. 3BOPOTHA iHJYKIIif IOB’s3aHa 3 Ba)XX/IMBOIO /I MaTeMaTUKU
Ipo6/IeMaTNKOI0 PeKYpEeHTHUX CIIiBBiJHOIIIEHDb, HaNTpuKIay 3 yncnamy PiboHay-
4i. Po3rmAn 3BOpOTHOI iHAYKIII 3aCTOCOBYIOTH fiajli B TPUTOHOMETPIl IIpU 3Ha-
JIOMCTBI 3 TaK 3BaHUMM MHOTOYIeHaMyt YeOuionBa.

Tema 2. Jlorika Ta reomeTpis

IIa Tema ysaranbHIOE 1 CUCTeMAaTU3y€ 3HAaHHA YYHIB 3 IUIaHiMeTpil Ta
HaJla€ MOX/IMBICTb mo6aumTy 1OTiKy BMBYEHHS BCHOTO KYpCY IIaHiMeTpii.
BuByeHnHsA BracTuBOCTEN PIBHOCK/IA[eHNUX Ta PiBHOBENMKUX MHOTOKYTHUKIB
3HaYHO 30aradye 3HaHHA YYHIB 3 IUTaHiMeTpil Ta po3UINpPIOE TOPU3OHTY BU-
BUYEHHA reoMerpii. Marepias, 1m0 IPONOHYETbCA POSINAAHYTH, CIIPAMOBAHUII
Ha GOPMYBAHHA Ta pO3BUTOK IPOCTOPOBOI YABY, CIIPUsIE PO3BUTKY BMiHb BU-
KOPUCTOBYBATU KpeC/eHHs, 0a4UTI MOXX/IMBOCTI 110T0 3MiHM BiZIOBiZHO [0
ymoBu 3apadi. Crig mam’ATaTy, o yMoBa 3ajiadi Ha pO3pi3aHHA — Iie YiTKO
BMKOHAHE KPeC/IeHHA i 3a/iada Ma€e po3B’A30K Ti/IbKY IPU 33/JaHill TOYATKOBI

KoH(pirypauii.
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JKypnan «KBanT».

JKypnan «Kmac».

Marepianyu M>KHapOZHOTO MaTeMaTUIHOTO KOHKYPCY «KeHrypy».



7-9 KJIACU

BUBPAHI NUTAHHSA AJITEBPHU

Mporpama ¢pakynbTaTUBHOIO KypCy ANA YYHIB 7 Knacy

Astopu: Iapmdine Onexcanopa Pomaniena, uumenv mamemamuxu
Maxapiscvkozo HBK «3azanvroocsimus wikona I-11I cmynenie —
NpUPOOHUUO-MameMamudHUil iyei»;

Iloxasiti Aumonina Ilempiena, suumens mamemamuxu
Maxapiscokozo HBK «3acanvrooceimus wikona I-111 cmynenie —
NpUPOOHUUO-MamemMamudHuil iyeii»

NOACHIOBAJIbHA 3ANTUCKA
Ha cydacHomy erami po3BUTKY JIIOACTBA, KOAM MaTeMaTMKa 3HaNILIA LIN-
pOKe 3aCTOCYBaHHA Y BCiX ranyssAx JMIOACHKOI AifATbHOCTI, 0COOMMBO aKTyaTbHIM
cTae 3abe3neyeHHs HaJIeKHOTO PiBHSA MaTeMAaTUYHOI MiATOTOBKM Hi[POCTAI040r0
IIOKOJIIHHA.

Merta i OCHOBHi 3aBAaHHA Kypcy:

o (GopMyBaHHA 3arajbHOI MaTeMATUYHOI Ky/IbTYPU Y4HiB;

e pPO3IIMpPEeHHS, MOITMONIEeHH Ta CUCTeMaTH3allis 3HaHb YYHiB;

o (GOpMYyBaHHA CTIJIKOTO iHTEpecy /10 IpeaMeTa;

e PO3BUTOK JIOIIYHOI'O MVUC/IEHHS, AJITOPUTMIYHOI KY/IbTYPY, MAaTEMAaTUYHOI
IHTYILII, TBOPpYNX 3mi6HOCTEN LIKOJIAPIB;

e IIITOTOBKA YYHIB [0 y4acCTi B MaTeMaTUYHUX O/liMITiajjaxX i KOHKypcax.

CTpyKTypa nporpammu

BuBueHHA Kypcy po3paxoBaHo Ha 35 roguH. Ti>KHeBe HaBaHTa)KeHHA CTa-
HOBUTH 1 ropuHy.

[Tporpama mopaHa y TabmmuHiin ¢popmi, 110 MiCTUTb ABi YaCTUMHN: 3MICT Ha-
BYaHHA i BUMOTY 10 HaBYa/IbHUX IOCATHEHD Y4HIB.

3MiCT HaBYaHHA CTPYKTYPOBaHMII 32 TEMaMM 3 BU3HAYEHHAM KiJIbKOCTI ro-
[VIH Ha iX BuBYeHHA. [Iporpama mictuth Taki Temu: «/IiHiliHi piBHAHHA 3 O[HI€I0
3MiHHOW0O», «TekcToBi 3afgaui», «Kombinatopuka. Jlorika», «Dynkuii», «Crucremn
MiHITHKUX piBHAHB». [esKi TeMu mporpaMu Kypcy OpraHiqHO ITOB sI3aHi 31 3MicTOM
HaB4Ya/IbHOTO MaTepiany WKIIbHOTO KypCy MaTeMaTUKMY, a IeAKi MaroThb CaMOCTii1-
HUJ XapaKTep.

Posmopin 3micTy i HaBYa/IbHOTO Yacy B IIPOTPaMi € OPIEHTOBHUM. Y YUTEIO
HaJA€TbCA MPABO KOPETryBaTH JIOTO 3aJIeXKHO Bifi KOHKPETHUX HaBYaJbHUX CU-
TYaIiil.
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Oco6a1BOCTI opraHi3auii HaBYaHHA

OpraHizoBytoun po6OTy Y4HIB Ha 3aHATTAX, MOXKHA 3aC/TyXOBYBATy JOIOBI-
Ii, MiATOTOBIEH] YYHAMY; PO3I/IA/IATH AeKi/ibKa Ccrioco0iB po3B’si3yBaHHA Ti€l ca-
MOI 3aJjaui; BUMAaraTy BiJf yYHiB He /IuIlle 3HAHHS MaTeMaTNYHuX (axTiB, a it ix 06-
rpyHTyBaHHA. [loTpiOHO 3ilicHIOBaTY HaBYaHHA Ha BUCOKOMY PiBHIi CKTafHOCTI,
ajpKe, 3a JOCIiKEHHAMY IICUXOJIOTB, JINILEe TAKEe HABYAHHA CIIOHYKA€E OUTHHY [0

TBOPYOCTI.
PO3MOAIN HABYAJIbBHOI0 YACY
Ne s/ Tema KinbkicTh
TOOVMH

1 |JIiHiliHi piBHAHHA 3 OHIEI0 3MiHHOIO 6

2 TexcToBi 3agaui 10

3  |Komo6inaropmka. Jlorika 5

4 OyHKil 8

5 Cucremu JiHITHUX PiIBHAHD 6
PA3OM 35

3MICT HABYAJIbHOI0 MATEPIANTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHD Y4HIB
K-cTp . . . .
3MicT HaBYaTbHOTO MaTeplany HaBuanpui JOCATHEHHA YYHIB
TOIMH
6 |Tema 1. /liniiini piBHAHHA 3 0- | Y4ueHb (yueHNIIs)

HIi€I0 3MiIHHOIO

JIiHiNHi piBHAHHA, 1[0 MICTATH
3MIHHY ITiJl 3HAKOM MOJY/IA.

JIiniiiHi piBHAHHA 3 TapaMeTPaMI.

JliniitHi giodanToBi piBHAHHS.

o HABOOUMb NPUKIAOU: TIHITHUX

PIBHAHD, PIBHAHD 3 MOJY/IAMU,
PIBHAHD 3 ITapaMeTPaMIU;
00s5pyHmMOBYE: pIBHOCUIBHICTD
PIBHAHb;

e p036’A3y€: MiHiIHI piB-

HSHHS 3 MOJY/ISIMM BULLY
(a| X |+b)<c| x|+d)=0,
| ax+b | =c,

a| X | +b | =c;
NiHIVIHI pIBHAHHA 3 OHIEIO 3MiH-
HOIO BUZLy ax =b, 1o MicTATb
IapaMeTpu, 1 Taki, 0 3BOAATHCA
J10 HMX; JTiHiVHI giodaHTOBI piB-
HSHHS.
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K-ctp . . . .
TONH 3MicT HaBYaIbHOTO MaTepla)Iy HasBuanpHi JOCATHEHHSA YIHIB
10 |Tema 2. TekcToBi 3agaui Yyenn (yueHUIIA
yaeHui
3ajaui Ha PyX B OHOMY HANPAMKY, |* P036 A3y€: 3a/ladl Ha PyX B OTHOMY
3yCTpiuHMIL PyX, PyX 11O BOJ. HAMPAMKY, 3yCTPITHUN PyX, PyX
. .. I10 BOJIi; 3a/ja4i Ha KOHLIEHTPALif0
3ajiadi Ha KOHIIEHTPAILilo i BiZicOT- o L :
. . i BiICOTKOBMIT BMICT; 3ajja4i Ha
KOBIII BMICT. . .
. poborTy; 3agadi eKOHOMIYHOTO
Samadi Ha po6oTY. 3MiCTY; 3a/jadi TeOMEeTPUYHOTO
3afadi €EKOHOMIYHOIO 3MICTY. 3MICTY; 3afiadi Ha «OyI0o», «CTamo»
3ajja4i reOMETPUYHOTO 3MiCTY. 1 «IIEPEKTATAHHA»;
3agaui Ha «Oy/IO», «CTANIO» i «IIepe- - 067p y HImoey 6 PISH} MareMa-
TUYHi MOJie/li pO3B’sI3yBaHH:A
KJIaJaHHS».
TEKCTOBUX 3aJ]a4, a TAKOXK eTaImu
PO3B’s13yBaHHA NPUK/IAJHNUX 3a-
Ia4 eKOHOMIYHOTO 3MICTY.
5 |Tema 3. Komb6inatopuka. JIorika |Yuens (yueHn1s)
Onmneparii HaJ MHOXXMHaMU. 30- * HAB0OUMb NPUKAOU: TIEPEPI3Y,
b . .
Opa’keHHs 3aJIeKHOCTEN MK 06’ €/jHaHH 1, PI3HMIII MHOXKIH;
MHOXIHAMII 33 JOIIOMOTOI0 KpyTiB |* 6uKopucmosye: kpyru Eiinepa pis
Eitnepa. pO3B’sI3yBaHHA 3aja4 O/liMIiaz-
: . . HOT'O TUIIY;
Komb6inatopHi 3amaui. [IpaBuno T , , ,
e po36’s3y€e: KOMOIHATOPHI 3ajadi
MHO>XE€HHS Ta JOJaBaHHA.
o ' Ha 3aCTOCYBaHHs IIPAaBUJI MHO-
Hon?m 3afiatL. Me_TOHM YKeHHS i oIaBaHHs; JIOTiYH] 3a-
pO3B’sI3yBaHHA I'IOI‘I‘IH'I/IX 3ajay: 1ai MeTOEOM Tabmp i rpadis;
METO[I Ta6)II/IT1b i rpadis; meTopn METOZOM JOBefIeHHA Bifi CYIIPO-
AOBENCHHA BIJ CYHPOTIBHOTO; TUBHOTO; 3BOPOTHIM XOJIOM; Me-
3BOpOTHIIL X1/I; METOZL TIEp ebopy; TOfIOM TIepe6Oopy; 3a IOTIOMOT O
npyHumn Jlipixe. npunnuny Jlipixe.
8 |Tema 4. ®yHK1il Yyenp (yueHUIA)

YMoOBa IapajiesibHOCTI Ta IepIeH-
IUKYIApHOCTI rpadikiB miHiiHOT
dyHKII.

[To6ynoBa rpadikiB KyckoBo-
3ajaHNX QYHKIL.

MoHOTOHHICTBD NiHiTHOI PyHKI].

)

Ipadixu Pynkuiit Bupy y = f (| X
y=|f)].

o HABOOUMb NPUKAAOU: TIIHITHNX
byHK1i, Tpadiky AKMX € epIeH-
IUKYISIPHUMM, TapasieTbHUM;

o opmynioe: O3HAYEHHS OHATD
«3pocTaroya QYHKIIis», «CIagHa
dYyHKILis»;

e onucye: mo6ynoBy rpadikis
byHKIin BUAgYy y = f(|x ),
y= | f (x)|; mobymoBy rpadikis

KYCKOBO-3aJaHNX QYHKIIiIL;
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K-cTp
TOOMH

3MicT HaBYa/IbHOTO MaTepiamy

HaByanbHi JOCATHEHHA YYHiB

Ipadiunmit MmeTop po3B’ A3yBaHHSA
3ajjay 3 mapaMeTpamy, OB AI3aHUX
3 KiZIbKiCTIO PO3B’SI3KiB piBHAHHS.

o uumae: rpadikn QyHKIIiI;

e p036’s13y€ BIIPaBY, 11]0 Nlepefbaya-
IOTh: 3HAXOPKEHH 00/1acTi BU-
3HaueHH: QYHKIIil; 3HAXOI>KeHHA
3HaueHH:A (QYHKIIII 3a JaHUM 3Ha-
YeHHAM apryMeHTY; 3HaXOJKeH-
HA 3Ha4YeHb apTYMEHTY 3a BifJjo-
MUM 3Ha4eHHAM (PyHKILii; ITo-
OynoBy rpadikiB GyHKIiT BUY
y=f(|x ), y=|f(x) ; TpadikiB
KYCKOBO-3aJJaHMX QYHKIIilL;
B3aEMHe po3MillleHHs rpadikis
MiHINHNX QYHKIII; 3 ACyBaHHA
OKpeMMX XapaKTepPUCTUK
¢yHkii 3a ii rpadikom (mopaTHi
3HAYEHH, BiJ €MHI 3HaAYeHH,
HYIIi).

Tema 5. CuctemMu niHiliHUX piB-
HSHD

Cucremn niHiiHMX piBHAHD,
110 MICTATH 3MIHHY I1iJ] 3HAKOM
MOJIYJIA.

Cuctemu NiHiIHUX PiBHAHD 3 Ta-
paMeTpaMI.

CucreMn TpboX JIiHIIHUX PiIBHAHD
3 TpboMa 3MiHHMMMU. MeTop Tayca.

Y4eHb (yueHUIA)

o HABOOUMb NPUKAOU: CUCTEMMN
IBOX JIIHI/IHUX PIBHAHD 3 IBOMA
3MIHHVMM, 1110 MICTATH 3MiHHY
ITiJ] 3HAKOM MOJY/IA; CUCTEMU
NiHIVHUX PiIBHAHD 3 IIapaMeTpa-
MM; CCTEMU TPbOX JiHITHUX
PIBHAHD 3 TPbOMA 3MIHHVMU;

e PO3pi3HAE: CUCTEMMU JBOX JIiHIN-
HUX PIBHAHD 3 IBOMa 3MiHHUMI,
110 MAIOTh OJJH PO3B 30K,
6e3siv po3B’s13KiB, He MAIOTh
PO3B’s3KiB;

e p036’A3y€: CUCTEMM THITHNX
PIBHAHbD, IJO MICTATb 3MIHHY
I11JT 3HAaKOM MOJY/Is; HAaMIIPOCTi-
11i CYICTEMH JIIHIVTHUX PIBHAHD,
110 MIiCTATD ITapaMeTpP; CUCTEMU
TPbOX JIHIVHUX PIBHAHD
3 TpbOMa 3MiHHUMMI METOLOM
Tayca.

e-lnm



108 lporpamu paKynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu

NITEPATYPA
1. IIporpama pnd 3arajibHOOCBITHIX HaBYa/bHUX 3akaajiB. MaremaTuka
5-12 xnmacu.— K.: Ilepyn: Ipninb, 2005.
2. Amnocronosa I. B., fAcincekuit B. B. Ilepmi 3ycTpivi 3 mapamerpom.— K.:
daxT, 2006.— 321 c.
3. Amnocronosa I B. /I cam! 7 kimacc. [l 6ygynux yqammxcst MaTeMaT4ecKux
KJ/IaCcOB, a TakXe npenopasarenein.— K., 1995.— 65 c.
4. bab6enko C. II. Ypokn anrebpu. 7 xmac.— X.: Bug. rpyna «OcHoBar, 2007.—
288 c.
5. bes3 B. T, bess I. II. Anre6pa. 7 knac: [ligpyuynuk.— 3opgiak-EKO, 2007.
6. bpopncbkuii fl. BuBueHHs eneMeHTiB KOMOiHaTOpMKY, Teopil IMOBipHOCTET],
cratuctuky // Maremarnka.— 2006.— Ne 16.— C. 8-12.
7. bykoscbka O. I. MaremarnyHa norika. 5-9 xknacu.— X.: Bug. rpyna «OcHo-
Ba», 2005.— 174 c.
8. Bacwmnenko O. Bubpani ypoku MaTeMaTHIHOI JIOTIiKM. 7 K/IacC 3 HOTTIMONIEHUM
B/BYEHHAM MaTeMaTuky // Matemaruka.— 2006.— Ne 1.— C. 5-10.
9. Topnmuniu JI. Muoxxunu. TectoBa nepesipka 3Hanb // Marematuka.— 2007.—
Ne2.— C. 13-17.
10. KpaBuyk B. P, Anuenko I. M. Anrebpa. 7 xnac: [ligpyuynuk.— TepHomins:
[Migpyurnky i nocibamky, 2007.— 223 c.
11. Mepsnak A. T., ITomoucekmit B. b., Sxip M. C. Anrebpa. 7 xnac: [ligpyy-
HuK.— X.: [iMHasia, 2007.— 257 c.
12. Penbu A. Tpunorus o maremaruke.— M.: Mup, 1980.
13. Xwmapa T. EnemenTapsi Biomocri 3 noriku // Maremarnka.— 2006.— Ne 6.—
C. 40-44.
14. Ientnin O. I. Anrebpa. 7 xmac. [Ipo6uuit nigpyuynuk.— Opeca: Spocnas,
2003.— 175 c.

ICTOPIA MATEMATUKH

Mporpama dakynbTaTUBHOIO KypCy ANA YYHIB 7-9 KnaciB

Astop: bee3 Banenmuna Ipuzopiena, npogecop KHIIY im. M. I1. [[pacomanosa,
doxmop neodazoziuHux Hayx

NOACHIOBAJIbHA 3ANUCKA
MeTa Kypcy — BcebiuHMIT pO3BUTOK OCOOMCTOCTI KOXKHOTO Y4YHS 3 ypaxyBaH-
HAM iHAUBITyaTbHMUX IHTEPECIB 1 HAXWU/IiB, 03HAIOM/IEHHS Y4HIB 3 iCTOPIEI0 PO3BUTKY
MaTEMATUKY, POSKPUTTA pOJIi MaTeMaTVK/ B PO3BUTKY IHINMX HayKOBUX Taly3en Ta
KUTTENIS/IbHOCTI JIIOAVHY, PO3IIMPEHH i MOINO/IeHHA MaTeMaTHYHIX 3HAHD YYHIB,
¢$opMyBaHHS 3araJIbHOKY/IBTYPHOI Ta MaTeMaTIYHOI KOMIIETEHTHOCTEV! YYHiB.
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OCHOBHi 3aBAAHHA:

e BiATBOpUTU OKpeMi ¢paKTy 3 icTopii pO3BUTKY MaTeMaTUKIL;

e BUCBIT/IMTYU GaraTorpaHHi 3B’A3KM MaTeMaTKI;

o chopmyBaTy CyJacHUI IOI/IAA HA MaTeMAaTUKY fAK LTiCHY HayKy i ckia-
JIOBY YaCTIHY 3ara/IbHOIONCHKOI KY/IbTYPI;

e POSMIVMPUTH i MOIIMONTY 3MICT IPOTPAMHOTO MaTepiarys;

e TIOKa3aTV BHECOK, 3pO0OJIeHNMII B PO3BUTOK MaTeMaTVK! BUJATHUMI BYe-
HJMY MUHYJIOTO, 30KpeMa BITYM3HAHMMM BUEHVIMIA.

XapaKTepuCTUKa CTPYKTYpPU HaBYaNbHOI NporpamMu

IcHYIOTD pi3Hi npuitoMn Ko6OpPy i CTPYKTypyBaHHA 3MiCTy KypcCiB, IPUCBS-
YEeHMX ICTOPIl MaTeMaTUKU:

* icTOpMKO-XpOHOMOTiYHMIT (BU3HAYA/IBHMM J/IsI HBOTO € Yac, KoM Biftoy-

Nach Ta 4M iHIIA 1ofiA, copMyBamuCh MOHATTS, TeOpil Ta MeTOnN, BU-
HUKJ/IV HOBI ramysi, po3mupuIncs MeXi 3acTOCyBaHb TOIIO);

o IIpeMEeTHO-MOAY/IbHUI (BUBYAETHCS iCTOPis PO3BUTKY OKPEMMX rajy3en
MaTeMaTUKIN);

o icTopmxo-reorpadiuHmit (HaBYa/IbHMIT MaTepian CTPYKTYPYETbCA Bif-
IIOBiIHO JJO PO3BUTKY MaTE€MATUKN Y JAEAKMX HAPOMIB UM Ha TEPUTOPIAX
OKpeMMX KpaiH);

e KOHIIENITYaJIbHO-JIOTiYHNUI (icTOpis MaTeMaTMKM BUBYAETHCS AK iCTOpiA
imeit Ta MeTOLIB);

e JIOMiHAHTHUI (JeTa/IbHO PO3IJIA/IAETHCS Ta AHAJII3YETHCS SKACh OJfHA ifmes
YU METOI);

o mepcoHicdikoBanuii (icTopis MaTeMaTNKM BUBYAETbCA Yepes biorpadii Bu-
[IATHNUX BYEHMX Ta IX BHECOK B PO3BUTOK HayKI);

¢ KOMOiIHOBaHWIL.

B ymoBax HeBe/nMKOI KiZIbKOCTi TOAVIH, AKI BifBOAATHCA Ha BUBYEHHA IJbOTO
KyPCY B KO/, HAIKPAIM € KOMIUIEKCHUI MifIXif, o 6a3yeTbcsa Ha KOMOiHOBa-
HOMY c11oco6i mo6ymoBy i10oro 3Micry.

Kypc cknmagaerbes 3 Tppox yacTus, abo nukiiB. [lepegbadaeTnes, mo Kox-
HIM 3 HUX BUBYATVIMETbCA IPOTATOM OFJHOTO HaBYa/IbHOTO POKY.

3MicT mporpamu 3arpoIOHOBAHOTO KYpPCy OpTaHiYHO ITOB sI3aHMIl 31 3Mic-
TOM OCHOBHOI'O HaBYaJIbHOT'O MaTepiany WKITbHOTO KYpCy MaTeMaTUKI 1 BOJHO-
Yyac Ma€ caMoOCTiHui xapakrep. IIporpama € opieHTOBHOI0. BunTenb Moxxe camo-
CTi/fHO mOOMpaTy JORATKOBI TeMM 3aJ/IeXKHO Bifj iX aKTyasbHOCTI, IPM IIbOMY He
IIOPYIIYIOYM JIOTIKM YChOTO KYPCY.

Oco6anBOCTI opraHi3alii HaBY4aHHS

PedopmyBanHs ocBiTi B YKpaiHi BUMara€e BIPOBA>KEHHA B IIKOTI HOBUX
opraHizanitanx gopm pob6oTn 3 yIHAMHU. Y HOPMATMBHUX [JOKYMEHTaX BM3Ha-
YaeThCs, 1O CTaplIa IIKO/IA Ma€e PYHKIIOHYBaTH AK npodinbHa i cipuatu ¢op-
MYBaHHIO TaK/IX KOMIETEeHTHOCTE! YIHIB (KUTTEBOI, CBITOIIANHOI, HABYAJIbHOI,
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KY/IbTYpPHOI Ta iHINNX), AKi 3a0e3MedaTb MOAA/IBIINI PO3BUTOK, CAMOBIOCKOHA-
JIEHHsI Ta caMopeati3aljilo MOIOfO1 MoANHN. B OCHOBHII 1IKO/i IepenbadaeThest
IMpIle 3aCTOCOBYBATY BapiaTMBHMII KOMIIOHEHT HAaBYAJIbHOTO IIAHY (Kypcu 3a
BIOOPOM, PaKyIbTaTUBHI KypcH).

EdextnBHUM 3ac060M popMyBaHHA Ii3HABa/IbHOTO iHTEPECY HO BUBYCHHS
MaTeMaTUKM MOXKYTb CTaTU BiflOMOCTI 3 icTopil Hayku. IcTopia maTemaTuKu 1o-
la€ MaTeMaTUIHY HayKy B IIPOCTOPI, B 4aci Ta B 0cobax: posrisapae ii 3apofykeH-
Hf, PO3BUTOK i PYHKI[IOHYBaHHS; BIiITBOPIOE il CTPYKTYPY Ta 3B’ A3KM 3 IHIIMMMA
rajy3sAMy JTIOACHKOI NisAZBHOCTI; pO3IOBifae Mpo il TBOPLiB; BUCBITIIOE MPOLIEC
¢dbopMyBaHHA MaTeMaTNYHUX METO/iB, T€Opill, ifjert i MOHATE.

3a OIIOMOT 010 iICTOPMYHMX BiIOMOCTel MOXKHA yPi3HOMAaHITHUTY AiI/IbHICTD
Y4HiB (BUCTYIN 3 ITOBiJOMJICHHAMY Ha KOH(epeHIifixX, BUITYCK CTiHHIBOK, IIpO-
BeJleHH: iHTe/leKTya/lIbHIX KOHKYPCiB, y4acTh B po6oti MAH TOII0), CTBOpUTH
YMOBU [JIs1 O1/IbIII IPYHTOBHOTO i CBifIOMOTO 3aCBOEHHS MaTeMaTWYHUX IIOHSATD,
cdopMyBaTK B yIHIB YABJIEHHS IPO MaTeMATUKY SIK YaCTUHY 3arajbHOI KYJIbTypPU
MIONCTBA i AK HAYKY, IO IIOCTIIHO PO3BMBAETbCA. BUKOPUCTaHHA iCTOPMYHOTO
Marepialy CTBOPIOE MOX/IMBOCTI JIs 3a/J0OBO/IEHHs NOTpeb i ymomobaHp y4HIB
3 pi3HMMM HaXWIaMM Ta PiBHAMM HaBYaJIbHUX JOCATHeHb. CaMe TOMY J1Oro Jo-
IIi/IbHO BUKOPMCTOBYBaTY B Kjacax ycix mpodinis i piBuiB. [l kmaciB pisHMX
npodiniB icTopmyHi BiZOMOCTi MOXXYTb Bifipi3HATICA fAK 32 3MiCTOM i 006cATOM,
TaK i 3a GopMoI0 11 YacoM MOJaHHS.

Kypc pospaxosanmnii Ha 105 rogus npoTsarom 7-9 Kiacis.

PO3NOoAIN HABYAJNIbHOTO YACY
7KNAC (ycvoeo 35 200, 1 200 Ha muscoenn)

Ne 3/m Tema Kinbkictp
TOAUH
1 |IcTopis po3BuTKy apudmMeTnKn 6
2 |MareMarnyHa Mo3aika 2
3 |Icropis po3BUTKY anrebpu 6
4  |MareMaTnyHa MO3aika 2
5 |Icropia posBuUTKy reomerpii 8
6 MaremaTnyHa Mo3aika 2
7 | TBopui cuctemu koopauHar i GyHKIIiI 6
8 |MaremarnyHa Mo3aika 1
9 | Peseps yacy 2
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8 KNIAC (ycvoeo 35 200, 1 200 Ha murcdenv)
Ne s/ Tema KinbkicTh
TOIMH
1 OcHOBHI eTany pO3BUTKY MaTEMATUKN 6
2 MaremaTtuyHa Mo3aika 2
3 B3aeMo3B’s13k1u MaTeMaTUKI 6
4 MaremaTtyHa Mo3aika 2
5 |Icropia po3sBuUTKY reomerpii 8
6 MaremaTnyHa Mo3aika 2
7 |IcTtopis po3BuTKy anrebpn 6
8 MaTteMaTnyHa Mo3aika 1
9  |Peseps yacy 2
9 KNAC (ycvoeo 35 200, 1 200 Ha murdenv)
Ne 3/m Tema Kinepkicth
TOAUH
1 |Icropisa po3BuTKy anre6pu 6
2 MaremaTuyHa Mo3aika 2
3 IcTopisa po3BUTKY reomeTpii 6
4 MaremaTnyHa Mo3aika 2
5 |IcTopisa pO3BUTKY Cy4aCHMX PO3JIIIB MaTEMATUKI 8
6 MaremaTnyHa Mo3aika 2
7 | Po3BuTOK MaremMaTuKM B YKpaiHi 6
8 MareMaTuyHa MO3aiKa 1
9  |Peseps yacy 2

OPIEHTOBHE KANEHAAPHO-TEMATUYHE NJIAHYBAHHA KYPCY

7 K/NIAC
31;1:{)}1\::5}1 Hara Tema Ta 3MicT 3aHATTA
Tema 1. IcTopist po3BuTky apudpmernku (6 200)
1 IcTopis pO3BUTKY NOHATTA HATYPA/IbHOTO YMC/Ia
2 [TonAaTTa Hymepauii. ITosuniitai Ta HemosnLiViHI HyMepalil
3 OcHOBHI eTanu po3BUTKY ApoOiB

e-lam



112 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
Homep .
SAHATTS Hara Tema Ta 3MicT 3aHATTA
4 [Tidgarop i BueHHs 1po uncra. JIpy>Hi Ta JOCKOHaI Yuca.
MHOrokyTHI 4ucia
5-6 Po3p’A3yBaHHA icTOpMYHNUX 3a/1a4
Tema 2. MaremMaTuyHa Mo3aika (2 200)
7-8 Mariuni kBagpatu. MatemMatuuHi peGycu Ta 3aragku
Tema 3. IcTopist po3BuUTKY anre6pu (6 200)
9-10 Anrebpa — HayKa IIpo piBHAHHSA
11 HiodaHTOBI piBHAHHSA
12 Po3BuTOoK anre6paiyHOl CMMBOTIKY
13-14 Po3p’A3yBaHHA icTOpMYHUX 3a/1a4
Tema 4. MaremaTnyHa Mo3aika (2 rop)
15-16 JIuctox Mebiyca. Po3B’s13yBaHHs oniMITiaHUX 3a/1a4
Tema 5. IcTopist po3BUTKY reomeTpii (8 200)
17 SIK BUHNKIIa reoMeTpis?
18-19 Qanec MineTcbKuit — 3aCHOBHMK I'PeLIbKOI reOMeTpil
20-21 [Tidarop y nerengax ta miicHOCTI
22 Jloriyna mo6ynoBa reometpii B «Hauamax» EBkitifa
23-24 Po3p’A3yBaHHA icTOpMYHNUX 3a/1a4
Tema 6. MateMaTyHa Mo3aika (2 200)
25-26 3apadi i3 cipHuKamMu. 3ajadi Ha po3pisaHHA
Tema 7. TBopui cuctemu koopauHar i pyHkuii (6 200)
27-28 3 icTopii pO3BUTKY CUCTEMM KOOPAVHAT
29-30 3 icTopii po3BUTKY MOHATTSA PyHKIi]
31-32 Po3p’A3yBaHHA icTOpUYHNUX 3a/1a4
Tema 8. MaremaTnuHa Mmo3aika (I 200)
33 Po3B’s3yBaHHA OmiMITiafHNX 3a/ja4d
34-35 IloBTOpEHHA BUBYEHOr0 MaTepiany

e-lam



IcTopia mateMaTtnKu 113
8 KJ1IAC
31;111(1);1\::5;1 Hara Tema Ta 3MicT 3aHATTA
Tema 1. OcHOBHIi eTany po3BUTKY MaTeMaTHKH (6 200)
1 3apoyKeHHsI MaTeMaTMKY (Bij HaliJaBHIIINX YaciB
no VI-V ct. o H. e.)
2 Marematuka ctanux BenumauH (VI-V cT. 1o H. e. — KiHellb
XVIcr H.e.)
Maremarnka smiHHUX BemmanH (XVII — cepeguna XIX cT.)
4 CydacHa MaTeMatuka (gpyra monosusa XIX cT. —
Haui Hi)
5-6 Po3p’a3yBaHHA icTOpMYHNUX 3a/1ad
Tema 2. MaremaTuuHa Mo3aika (2 200)
7-8 [pyanun [lipixre
Tema 3. B3aemo3B’a3ku maremaTuku (6 200)
9 3B’A3KM MK OKpeMMMM TaTy3sIMI MaTeMaTUKN
10 3B’3KM MaTeMaTHKY 3 iHITMMY HayKaMu
11 3B’A3KM MaTeMaTHKY 3 TOTpebaMI i iAIbHICTIO /Tofei
12 BrayTpinini i 30BHIilIHI CTUMYIN PO3BUTKY MaTeMaTUKI
13-14 Po3p’A3yBaHHA icTOpMYHNUX 3a/1a4
Tema 4. MaremaTnaHa Mo3aika (2 200)
15-16 MaremaTnyHi napagokcu. Po3s’a3yBaHHA oniMITiagHNX
3agad
Tema 5. IcTopist po3BUTKY reometpii (8 200)
17-18 Teopema Ilicdaropa, pisHi cnocobu ii joBegeHHs
19-20 Tpu BU3Ha4HI 3a/1a4i JABHNHYI
21-22 ITeHnTpanbHe IPOEKTYBaHHA i IEpCIEKTUBA
23-24 Po3B’s3yBaHHA icTOpMYHNX 33534
Tema 6. MareMaTuyHa Mo3aika (2 200)
25-26 3onoTuit epepis. 3agadi NOMIMiHO
Tema 7. IcTopist po3BuUTKY anre6pu (6 200)
27 HecymipHi Bifipisku Ta ippanjioHa/IbHI 41CIa
28 Big'emni uncna i Hynb. JlijicHi 4ncra
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114 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
SI:ZZI:TPH Hara Tema Ta 3MicT 3aHATTA
29 Po3p’A3yBaHH KBaJpaTHNX PiBHAHb l€OMETPUYHNM CIIO-
cobom
30 ®pancya Bier i 10ro BHECOK y PO3BUTOK anre6pu
31-32 Po3B’s3yBaHHA icTOpMYHNUX 3a5a4
Tema 8. MaremaTnuHa Mmo3aika (I 200)
33 Po3p’a3yBaHHA oniMIiagHNX 3a5aq
34-35 IToBTOpEHH: BUBYEHOTO MaTepiamy
9 KNAC
31;1:{);{:5” Hara Tema Ta 3MicT 3aHATTS
Tema 1. IcTopist po3BuTKy anre6pu (6 200)
1-2 IcTopia po3BUTKY NOHATTA 4ycIa. KoOMIUIEKCHI 4ncria
3-4 Ky6iuHi piBHAHHS i pIBHAHHS 4eTBEPTOTO CTEIIEHS.
Heposp’a3HicTh y pagukanax anre6paiyHux piBHAHD BUILE
4ETBEPTOIO CTEIEHA
5-6 Po3B’s3yBaHHA icTOpMYHNX 3a5a4
Tema 2. MatemMaTnuHa Mo3aika (2 200)
7-8 IeomeTpid OpHaMEHTIB i mapKeTiB
Tema 3. IcTopist po3BUTKY reometpii (6 200)
9-10 Brycani i onucaHi MHOTOKYTHUKI. 3ip4acTi MHOIOKY THUKM
11-12 IcTopia po3BUTKY BEKTOPIB
13-14 Po3B’sa3yBaHHA icTOpMYHNUX 33134
Tema 4. MatreMaTyHa Mo3aika (2 200)
15-16 BukopucTaHH:A BEKTOPIB [i/I JOBEIeHHA HEPIBHOCTEIA.
Po3B’s3yBaHHA OniMIIiafHNX 3a/ja4d
Tema 5. IcTopist po3BUTKY Cy4acHUX pO3[iTiB MaTeMaTHKH (8 200)
17-18 IcTopis po3BUTKY KOMOIHATOPUKY
19-20 TBopui Teopii imoBipHOCTEI!
21-22 OcHoBHi BifomocTi po dbpakranu
23-24 Po3p’A3yBaHHA icTOpMYHNUX 3a/1a4
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Home .
P Hara Tema Ta 3MiCT 3aHATTA
3aHATTA

Tema 6. MaremaTnaHa Mo3aika (2 200)

25-26 Cuixnnka Koxa. Kunum Ceprincbkoro

Tema 7. Po3BUTOK MaTeMaTuKu B YKpaiHi (6 200)

27-28 [Iepii MaTeMaTnyHi ysAB/IeHHA IIpayKpalnyis. [lommpennsa

MaTeMaTMYHMX 3HaHb Ha TepuTopil YKkpainu go XIX cr.

29-30 [lepmii yHiBepcuTeTH Ta MaTeMaTU4HI TOBAPUCTBA

31-32 Buparni yKpaiHcbKi MaTeMaTUKI

Tema 8. MaremaTnuHa Mmo3aika (1 200)

33 Po3B’s13yBaHHSA OniMITiafHNUX 3a/ja4
34-35 IloBTOpEHHI BUBYEHOI O MaTepiany
NNITEPATYPA
1. bapan O. I. MaremarnuHi Miniatiopu.— X.: Bua. rpyna «OcHoBar, 2003.—

10.

11.

12.

13.

96 c.

bess B. I Icropia matematukn.— X.: Bug. rpyna «OcnHoBar, 2006.— 176 c.
bopopun O. V. VI3 uctopun apudpmernku.— K.: Buma mkosa, 1986.
bopopin O. I. IcTopia po3BUTKY IOHATTA PO YUCIO i CUCTEMY YUCTIEHHA. —
K.: Papg. mxk., 1978.

Bbyp6axu H. Ouepku no ncropun marematnkn.— M.: Mup, 1963.— 264 c.
Ban nep Bappen b. JI. ITpo6ysxparomasicsa Hayka / I1ep c romn. V. H. Becenos-
ckoro.— M.: Toc. m3g. ®MJI, 1959.— 460 c.

Bacunenko O. O. Cepenama Maremaruni— X.: Bup. rpyma «OcHoBa»,
2003.— 128 c.

Busanbniok JI. M., Irnatenko M. f. Enementn icropii maremaruku: Hasu.
noci6ank.— K.: I3MH, 1996.— 180 c.

Inensep I. V1. Vicropua matematuku B mkone. B 3-x ku.— M.: IIpocsemenne,
1981-1983.

Dneisep I. Y. Vicropusa marematuku B mkone.— M.: IIpocsemenne, 1964.—
376 c.

Inensep I. U. Vicropusa marematuku B mkone.— M.: IIpocsenienne, 1983.—
352 c.

IpomoB M. MOXIMBI HAIIpAMKM PO3BUTKY MaTeMaTUKM B HACTYIIHUX Jecs-
TmiTTaAX // 'Y cBiti maTematukn.— 2002.— Ne 1.— C. 3-5.
HNaan-Jlenbmenuko A., Ileidpdep K. ITytu n mabupuuThl. OYepku 1Mo UCTO-
pun mateMatuku.— M.: Mup, 1986.— 428 c.
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14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu

Konmoropos A. H. MaTemaTuKa B ee ucTopm4eckom pasputum.— M.: Hayka,
1991.

Konmoropos A. H. Maremaruka — Hayka u npogeccus.— M.: Hayka, 1988.
Kondoposnu A. I. Busnauni maremarnyni sagavi.— K.: Pag. mk., 1981.—
189 c.

Jlentoxk M. II., Muxanpkuit M. A. Hapucu 3 icTopil po3BUTKYy MaTeMaTUKN
B YKpaini.— Yepnisui: IIpyT, 2004.— 56 c.

MaremaTuka B adpopmsmMax, urarax i BucmosmoBaHHax / Ykian. H. O. Bip-
yeHko.— K.: Bumia mkona, 1974.

MaremaTuka B coBpeMeHHOM Mupe.— M.: Mup, 1967.

Haszapos B. I0. EnementTu ictopii matemaruknu. HaByanbHmit mociOHMK s
CTYAeHTiB ¢isuko-Mat. ¢pakynbreris.— Hixma: HIIIY, 2002.— 172 c.
[Tonos I. H. C6opHUK McTOpMYecKMX 3afad IO 37IeMEHTApPHON MaTeMaTu-
kKe.— 2-e u3g.— M.-JI.. OHTMW, 1938.— 216 c.

Tapees B. O. lIKinpHMII TIyMauHUI CIOBHUK-[JOBITHUK 3 MaTeMaTUKN.—
Tepromninb: HaBuanbaa kaura — borgan, 1999.— 160 c.

Tapees B. O. HebopmanbpHa matemaruka. 6-9 knacu. HaBuanbanit mociOHMK
JUIS YYHIB, AKi XO4yTb 3HATU 6i/Iblile, Hi>K BUBYAETHCA y mkoni.— TepHomninb:
Hasuanpna kaura — borpgan, 2003.— 288 c.

[lnaxamyu maTeMatuku: Xpecrtomaria [id y4HiB 5-9 kmaciB / Ynopsag,.
T. M. Xmapa.— K.: Ileq. npeca, 1999.— 196 c.

MImurescbknit M. B. BupaTtHi Maremarnkm.— X.: Bua. rpyna «OcHoBay,
2004.— 164 c.

3A JIALUTYHKAMMU WWKIJIbHOI MATEMATUKMH

Mporpama ¢paKynbTaTUBHOrO KypcCy ANS Y4HiB 7-9 KnaciB

Astopu: Bees Banenmuna Ipuzopiena, npogecop KHITY im. M. I1. [Ipazomarosa,

00KmMOp Nedazo2iuHux HayxK;

Bypoa Muxaiino Ieanoeuu, 2onosnuti 6uenuti cekpemap HAITH Yxpainu,
dokmop nedazo2iuHux Hayk, npogpecop, unex-kopecnondenm HAIIH Yxpainu;

IIpoxonenxo Hamania Cepeiiéna, 20n1068Huil cneyianicm
Minicmepcmea oceimu i Hayku YkpaiHu

NOACHHBAJIbHA 3ANUCKA

MeTa Kypcy — BcebiuyHMIT pO3BUTOK OCOOMCTOCTI KOXKHOTO Y4YHA Ha OCHOBI

BpaxyBaHHS iHAVBifyaTbHMX iHTepeciB i HaXWIiB, pO3MMPEHHs i TOIINOIeHHA
MaTeMaTUYHNX 3HAHb YYHIB, O3HaIOM/IEHHS YYHIB i3 JeAKMMM 3arajlbHIMMM MaTe-
MaTUYHVMMIU ifesamy Ta GOpMyBaHHSA Yy HUX MaTeMaTYHOI KOMIETeHTHOCTI.
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3a naluTyHKamu LWKiIbHOI MateMaTuKu 117

OCHOBHIi 3aBaHHA Kypcy:

o ¢dopMyBaT; B YYHIiB CUCTEMY MaTeMaTUYHUX 3HAaHb, HABUYOK i YMiHb,
NOTPiOHMX Y IOJA/NIbIIOMY HaBYaHHI Ta ManiOyTHi mpodeciiHiil Kisinb-
HOCTI;

e PO3BUBATH B YYHIB JIOTiYHEe MUC/IEHHS, AATOPUTMIUHY Ta rpadidyHy Ky/b-
TYpY, IaM AATb, YBary, iHTyiLio;

o (dopMmyBaTu B Y4YHIB CTillK1i1 iHTepec ;O BUBYEHHs MaTeMaTHKY, PO3BU-
BaTU IX MaTeMaTU4Hi 3MiOHOCTI.

XapaKTepuCTUKa CTPYKTYPU HABYaNbHOI Nporpamu

3MicT mporpaMy 3ampoIOHOBAHOTO KYpPCY OPTaHiYHO OB SI3aHMII 31 3Mi-
CTOM OCHOBHOI'O HaBYa/IbHOTO MaTepiajly IIKi/IbHOTO KypCy MaTeMaTUKU i BOJ-
HOYaC Ma€ CaMOCTIVIHUI XapaKTep.

Kypc cknagaerncs 3 Tppox yacTuH. [lepenbavgaerbcs, o KOXKHA 3 HUX Oyze
BJMBYATVCA MPOTATOM OJHOIO HaBYa/IbHOTO POKY. KoKHa 4acTuHa MiCTUTD Ki/lb-
Ka He3aJIe)KHUX TeM, ajie BCi TeMu AibpaHo 3 ypaxXyBaHHSM IIPOTpaMy 3 MaTeMa-
TUKM BignosifHoro kmacy. To6To 6a3a mia BUBUYEHHS OKpeMUX TeM (akynbTa-
TUBHOTO KYyPCY CTBOPIOETHCA B YMOBaX 000B I3KOBOT'O LIKiITbHOTO KYpCy MaTe-
MaTUKIN.

3MiCT nporpam I BillIOBiIHNX K/IaCiB € OpPiEHTOBHUM. Y4NTE/Ib MOXeE Ca-
MOCTIVIHO JOOMpaTy JONATKOBI TeMM 3a/IeXKHO Biff iX aKTya/IbHOCTI, He OPYLIY-
104M IIPY IJbOMY JIOTiKM BCbOTO KYPCY.

Oco6anBoOCTi opraHi3auii HaBYaHHA

DaxynbTaTVBY — OJMH 3 OCHOBHUX CII0CO6iB oprasisanii gudepenniamnii Ha-
BYaHHs. BOHM MaloTh 1eBHi epeBaru nepes mpodiibHUMY K/IacaMu, OCKiTbKY He
BJIMAralTh IepeOyoBY CUCTeMN HaBYaHHA B KO QaKyIbTaTUBHI KYpcK po3-
paxoBaHi Ha TUX Y4YHiB, AKi MalOTh JOCTATHIO IIiITOTOBKY 3 MaTeMAaTHKM, OJHAK 3a
Oa)kaHHSM y4HIB Ta iX 6aTbKiB MOKHA /JO3BOJIUTY BifBifyBaTy aKyIbTaTUBH i
TUM, XTO ILI[¢ He OTPUMY€E BUCOKMX OLIIHOK, a/Ieé MAa€ IIOTEHIIVTHI MOXX/IMBOCTI [T
nporo. PakynbTaTUBHI 3aHATTA B 7-9 K/Iacax € BOXKIMBIM 3ac0060M fompodinb-
HOTO HaBYaHHA i IOIIOMAraioTh yYHAM BM3HAYMTUCS LIOKO BUOOPY MariOyTHBOT
npodeciitHol AisIBHOCTI.

3asy4yary y4HiB 10 (pakynbTaTMBiB MOXKHA Ha YPOKaX MaTeMaTMKI Ta IIij] 9ac
opraHisanii mosakiacHuxX 3axozis. Po3B’a3ytoun Ha 3BMYAHNIX YPOKaX IiKaBi Ta
Ba’KKi 3aj1ayi, sIKi HOTpe6y10Tb IOJATKOBYX 3HAaHb 1 BMiHb, MOXKHA IIPOIIOHYBAaTH
YVYHSAM PO3MIVPUTY 3HaHHS 3 MaTeMaTMKM Ha (aKy/IbTaTUBHMUX 3aHATTAX. Merty,
3aBJJaHHA, CTPYKTYPY Ta KOPOTKUI 3MiCT aKyIbTaTMBHMX 3aHATH 6aKaHO IIO-
BifOMUTH GaTbKaMm.

Bubip dpaxynbraTuBy 3IiiCHIOETBCS YIHSIMU Bi/IbHO, BiIMIOBiHO /10 CBOIX iH-
TepeciB, ToTpe6 i 6a’kaHb, ajie BUMOTH [0 Y4HIB y Ipoleci po6oTi GpaxynbTaTuBy
TaKi cami, AIK i Ha ypoKkax: 000B’sI3KOBe BiJIBilyBaHHS 3aHATH, BUKOHAHHS JJOMAIII-
HIX 3aBJaHb, JUCHUIUIIHOBAHICTD TOWIO. IIpoTe cucTema OLjiHIOBAaHHA Ma€ 6yTM
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118 lporpamu paKynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu

IOCUTD THY4YKo0. IToTpibHO 3a0X0uyBaTy y4HiB, AKi BiIBifyI0Th paKynbTaTuB, He
CTIif AKaTH iX HeraTMBHMMM OIiHKaMU i BiIITOBXyBaT! Bifj po6OTH, IKY BOHU
obpasnu 3a BIacCHUM Oa>KaHHSIM.

HaBuanpHi 3aHATTA Kypcy IepenbadaloTb BUKOPUCTAHHS TPAJULIIHUX Ta
iHHOBaLITHMX MeETOfIB, MPUIIOMIB, OpraHizaniilHnx ¢opm i 3acobiB HaBYAHHSA
MaTeMaTMKI. BpaxoByioun, 1m0 y4Hi Ha paKyIbTaTMBHMX 3aHATTAX MAIOTh Oinb1ri
MOYX/IMBOCTI 111 HABYAHHS Ta CTINIKMIT iHTEepeC IO MaTeMaTUKH, C/ij 6inblie yacy
IPUCBATUTH CAMOCTIIiHil Ta iHAMBiyanpHi po6oTi yuHiB.

Ha ¢akynpTaTMBHMX 3aHATTAX € MOXX/IMBICTD [T IPUCKOPEHOTO BYBYCHHS
YaCTHHM TEOPETUYHOIO MaTepiany 3aBAAKM 3aCTOCYBAHHIO JIEKIIITHO-TIPAKTUYHOI
CHCTeMV HaBYaHHS, a TAKOX IIMPOKOTO BUKOPUCTAHHS HOBUX iHMOpPMALiTHMX
TEXHOJIOTIN.

Ha BuB4enH:A Kypcy BigBogutbca 105 rogya npoTAroM HaBYaHHA y 7-9 Kia-
cax i3 po3paxyHKy 1 rogyuHa Ha TVDK/IE€Hb.

Po3noAin HABYANIbHOTI 0 YACY

7 KNAC
Ne s/ Tema KinpkicTh
TOAMH
1 IopinbHiCTD i MpOCTI YMcIa 12
2 |Llini Bupasy Ta ix mepeTBOPEHH:A 12
3 |OcobmmBi Toukn Ta miHii B TpukyTHUKY. [eomeTpuyHi mO- 8
OymoBu
4 | Peseps vacy 3
PA3OM 35
8 KNIAC
Ne s/ Tema KinbkicTp
TOIMH
1 MHuoxuHu. Metop MaTeMaTU4HOI iHA YKLl 8
2 |Kombinatopuxka 8
3  |IeomeTpia YOTMPUKYTHMKA i KO/IA 10
4  |PiBHAHHA. Bupy piBHAHD Ta cocO6M IX pO3B’sA3yBaHHS 6
5 |Peseps yacy 3
PA3OM 35

e-lam
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3a naluTyHKaMM LKIiNbHOI MatemMaTuKu 119
9 KNIAC
Ne 3/m Tema KinpkicTp
TOAVIH
1 PiBHAHHSA, HEPIBHOCTI Ta IX CUCTEMU 12
2 | DynKnii 10
3  |IeomeTpnuHi nepeTBOpeHHA 10
4  |Peseps vacy 3
PA3OM 35

OPIEHTOBHE KAIEHAAPHO-TEMATUYHE NJIAHYBAHHA KYPCY

7 KNAC (35 200, 1 200 Ha musicoenv)

Home :
saHﬂTTpﬂ Hara Tema, 3MiCT 3aHATTA
Tema 1. IloginbHicTh i mpocTi yncna (12 200)
1-2 [TominmpHicT Ymcen. BracTuBOCTI 11 03HAKM MOMi/IBHOCTI
qucen
3-4 Hait6inbuinit ciiibHMit BiTBHUK JBOX YKCeIT. AJITOPUTM
EBxmiga
5-6 [Ipocri yncma. HeckiH4eHHICTh MHOXXMHM IIPOCTUX YVICETT
7-8 Konrpyenuii Ta ix BractubocTi. Kitacu 4ncen i mama teope-
Ma PepMma
9-10 HaitnipocTiwi fiodbanToBi piBHAHHSA
11-12 Po3B’sa3yBaHHA oniMIiagHNX 3a/jaq
Tema 2. Ilini Bupasu ta ix neperBopenHs (12 200)
13-14 Limi Bupaswy, ix Bugu. MHorowrenu. JlineHHA MHOTO4Y/IEHIB
15-16 3HaXOPKeHH paljioHa/IbHUX KOpeHiB MHOoro4yneHa. Cxema
Topnepa
17-18 Po3knagaHnHa MHOTO4Y/IeHiB Ha MHOXKHUKI.
Po3B’s13yBaHHSA piBHAHD METOJIOM PO3K/IaJJaHHS MHOTOY/Ie-
Ha Ha MHO>XHUKU
19-20 Bupinenns kBagpara qBouneHa. S3HaXOKeHHsI HalbiIbIIIO-
IO 1 HAJIMEHIIIOrO 3Ha4€HHA BUpPa3y
21-22 Po3p’A3yBaHHA 3a/1a4 Ha IOJi/IbHICTD
23-24 Po3p’a3yBaHHA oniMIiagHNX 3a4aq




120 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
Home .
P Hara Tema, 3MiCT 3aHATTA
3AHATTA
Tema 3. Oco6muBi TOYKM Ta TiHIl B TPUKYTHUKY.
Teomerpuyni mo6ygosu (8 200)
25 Touka nmepeTnHy MefjiaH TpUKYTHMKA (LeHTp Mac). Touka
TIepeTUHY BUCOT TPUKYTHUKA (OPTOIIEHTP)
26 Touka mepernny 6icekTpuc TpukyTHuka. LlenTp xona, Biu-
CaHOrO B TPUKYTHUK. [IeHTp 30BHIBIIMCAHOTO KO/IA
27 LIeHTp KO/a, OIMCAHOIO HABKOJIO TPUKYTHUKA. [Ipsama Eii-
nepa
28 Koo meB’saTut TO4oK
29 Po3p’3yBaHHA 3a/1a4 Ha ITIOOYOBY METOIOM TeOMeTPUIHIX
Micllb
30 [To6ypmoBM 3a FOIIOMOTOIO JMIe MPKY/LA ab0 MiHiKY, TT0-
OymoBa Ha oOMexXeHiit rnommyHi. [Io6ymoBu 3a [omoMorow
IBOCTOPOHHDbOI JIIHIVIKY, KOCUHI|A
31 KnacuuHi 3agadi, siKi He po3B A3yI0THCA 32 JOIIOMOTO0
LUPKY/IA 1 THIKN
32 Po3B’sa3yBaHHA oniMIiafHNX 3a/ja4d
33-35 IloBTOpEeHH: i cucTeMaTH3allia BUBYEHOI0 MaTepianxy
8 KJIAC (35 200, 1 200 Ha mucoeHb)
Home :
P Hara Tema, 3MicT 3aHATTA
3AHATTA
Tema 1. MHOXMHK. MeTOx MaTeMaTUYHOI iHAYKIIiI (8 200)
1 MmuoxuHa. Enementyt MHOXMH. [lopoxaa muoXnHa. [1in-
MHOKIHa. CKiHYeHHi Ta HeCKiHYeHHi MHOKVTHU
2 Ilepepis MHOXUH
3 O6’egHaHHA MHOXVH
4 IToBHa i HenoOBHa iHAYKLiA. HemocTaTHiCTh HEMTOBHOI iH-
YKLl
5-6 [IpyHOUI MaTeMaT4HOI iIHAYKLil. MeTOx MaTeMaTn4HOI
IHYKIiI
7-8 [Ipukmagu foBeseHb METOLOM MAaTEMATUYHOL IHYKIIi1
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Home .
P Hara Tema, 3MiCcT 3aHATTA
3AHATTA
Tema 2. Kom6inaropuka (8 200)
9-10 [Tpenmet kombinatopuku. KombinaTopHi mpaBmma MHO-
JKEHHH 1 JO[laBaHHA
11-12 [TepecTaHOBKM, pO3MillleHHsI, KOMOiHaIIii
13-14 Po3p’a3yBaHHA KOMOIHATOPHMX 3a1a4
15-16 Po3p’a3yBaHHA oniMIiagHNX 3a4ad
Tema 3. TeomeTpisa yoTupuKyTHMKA i KOoma (10 200)
17-18 Yorupukyrauku. CepepnHi niHii YOTUPUKYTHUKIB
19-20 PospisaHHA i CK/IalaHHA YOTUPUKYTHUKIB
21-22 Xoppau, CiuHi Ta JOTUYHI B KO/, IXHI BTaCTUBOCTI
23-24 KyTnu 3 BepuinHoo 1nosa Kojaom ta B Koii. KyT, yrBopennii
DOTUYHOIO 1 XOPJ0I0, AKI MAIOTh CIII/IbHY TOYKY
25-26 Brimcani Ta onycani Y4OTMPUKY THUKI
Tema 4. PiBHsaHHsA. Bugu piBHAHB Ta cioco6m ix
po3B’s13yBaHHA (6 200)
27-28 OCHOBHi MeTOVI PO3B’I3YBaHHs palliOHa/bHNX PiBHAHB:
3a popmyrolo, TpadiuHMiT METOJ], METOZ PO3K/IaJaHH Ha
MHOXXHVKI, 3aMiHM 3MiHHOI TOII0. CMeTpUYHI PiBHAHHA
29-30 PiBHAHHA, 1[0 MICTATb 3MiHHY IIif 3HAKOM MOJY/IA
31-32 IppaniionanbHi piBHAHHA i MeTOAY iX PO3B’I3yBaHHA
33-35 Po3p’sa3yBanHs oniMmmiaguux 3agad. [loBropenHs i cucre-
MaTH3allid BUBYEHOr0 MaTepialxy
9 KJIAC (35 200, 1 200 Ha mudoeHb)
Home :
P Hara Tema, 3MicT 3aHATTA
3AHATTA
Tema 1. PiBHAHH S, HepiBHOCTI Ta ix cuctemu (12 200)

1-2 Po3B’s13yBaHHA 3a7a4 Ha CKJIa/JaHHA PiBHAHD (3a/adi 3 Ofi-
HOVIMEHHVM 1 pi3SHOMMEHHVMU BeINYMHAMY; 3a7a4i Ha
cymili i crraBy; 3ajadi Ha pyx, 3aZjadi Ha CIIUIbHY p060Ty,
3ajJja4i Ha BiZJCOTKM)

3-4 Po3B’s13yBaHHA piBHAHD 3 TapaMeTpaMu
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Howme .
P Hara Tema, 3MiCT 3aHATTA
3AHATTA
5-6 HoBenenna nepiBHocreil. Knacu4ni HepiBHOCTI
7-8 HepiBHOCTI, 110 MiCTATb 3MiHHY IIifj 3HAKOM MOZY/IA
9-10 HepiBHoCTi 3 mapameTpamu
11-12 Ipadiunmit MeTop po3B’A3yBaHHS CUCTEM HEPiBHOCTEN
3 TBOMa 3MiHHMMMU
Tema 2. ®ynkuii (10 200)
13-14 Oxpewmi Buay QyHKLIi: imo4ncnoBi GyHKUiT (PyHKLiA
Antbe, Pynkuis Eitnepa, KinbKicTb ZiIbHUKIB i cyma Iinb-
HIIKIiB 4lICTIa), KYCKOBO-3afaHi QyHKIii, HeuncaoBi QyHKIil
15-16 Ipadix ¢pynkuii Ta rpadik piBasaHHA. [lobynosa rpadikis
byHKIil, mo MicTATh 3HaK Mogyis. Ilobynosa rpadikis
PiBHAHD 3 MOLY/IAIMMU
17-18 [padiune po3B’si3yBaHHs PiBHSAHD, HEPIBHOCTE
Ta IX CUCTEM
19-20 PanionanbHi HEpiBHOCTI 31 3MiHHOK. MeTo[ iHTepBasIiB
21-22 [padiune po3B’13yBaHHA PiBHAHD Ta CUCTEM PiBHAHD, L0
MICTATb IapaMeTpu
Tema 3. TeomeTpuuHi neperBopenns (10 200)
23-24 Pyxwn, ix BmactuBocTi. Koopamuarhi popmynn pyxis. Teo-
peMU PO KOMITO3UIIIIO0 PYXiB
25-26 Ilonarra rpynu pyxis. IIpuknagy rpyn pyxis. [eomerpuyHi
imei Kneitna
27-28 Tomoreris, ii BmactuBocTi. O3Hakyu romoTeTii. [oMoTeTist
Kin. Tpu monapHo romoreTnyHi ¢dirypn
29-30 [TepeTBOpenHs moaibHOCTI B KoopauHatax. Knacndikamisa
IIepeTBOPEeHb NOAIOHOCTI ITOIHN. 3aCTOCYBaHH ITOfi0-
HOCTI y TIpolieci po3B’si3yBaHHA 3aJ1a4
31-32 IuBepcis, ii BmactTuBocTi. [lobymoBa 06pasis diryp npu
inBepcii. Koopaunatai popmynu inBepcii. 3acTocyBaHHA
iHBepcii y mporjeci po3B’si3yBaHHA 3a/a4
33-35 Po3B’sa3yBanHs oniMmmiagaux 3agad. [loBropenHs i cucre-

MaTH3aLisd BUBYEHOI0 MaTepiamy
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124 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu

FEOMETPIA AK MPAKTUKA,
JIOIKA | ®AHTA3IA

Mporpama dpakynbTaTUBHOIO KypCy ANA YYHIB 7-9 Knacis

AsTop: Anocmonoea Ianuna Baoumisna, npogecop Kuiscvkozo 06nacHoeo
iHCmumMymy nicisS0unnIoMHol océimu nedazo2iuHux kaopis,
Kanoudam Qizuxo-mamemamuuHux Hayx, 0oueHm

NOACHHBAJIbHA 3ANUCKA

Opniero 3 BikoBMX ocobnuBocTelt yuHiB 7-9 kmaciB (13-15 pokiB) € mo-
9aTOK popMyBaHHSA B HUX aOCTPaKTHO-/IOTiYHOTO MIC/IeHHA. BuBYeHHS reome-
TPil AK CYTO HESYKTUBHOI HayKu CIIpUsE PO3BUTKY B YYHIB came TaKOTO BUJY
MMC/IEHHS.

MeTa KypCcy — I0IIOBHEHHS i pO3LIMPEHHA OCHOBHOI'O Kypcy reomeTpii. [Ipo-
IIOHYETHCA NPUPOIHE IIPOJOBXKEHH OCHOBHOTO KYypCY T€OMEeTpil, L0 CIIPUATAME
¢dbopMyBaHHIO B y4HIiB 3aI[ikaBJ€HOCTi MaTeMaTMKOIO, ITOIIYKOBOI aKTMBHOCTI,
OibIII TTOBHI pearisarii MO>XK/IMBOCTEI Y4HIB, IXHill TpodopieHTai].

3aBJjaHHA KypCcy — MiAroTyBaTy Y4HIB 7 K/Iacy 10 BUBYEHH: TeOMeTpii, y3a-
TIBHUTY VI PO3LIMPUTY 3HAHHA IIPOTPAMHOIO KypCy reomerpil y4HiB 7-9 Kia-
CiB, BUJIIMTY OIIOPHI 3a/1a4i IVTAaHIMETPII Ta OIPALIIOBATY IXHE 3aCTOCYBAHHA [0
pO3B’sI3yBaHHA 3aja4 Ii/IBUIICHOI CKIATHOCTI, MATOTYBAaTH Y4YHIB KO MaioyT-
HbOT'O HE3aJIeXKHOI'O OLIIHIOBAHHA.

IIporpamy HaBefleHO y ABOX BapiaHTax, IO BiJIIOBiJal0OThb PiSHOMY TOJVH-
HOMY HaBaTa)XeHHI0. TeM1, sIKi B35ATO Y KBafipaTHi AY>KKM, BifilOBiga0Th 6i/b-
IIOMY TO[JMHHOMY HaBaHTaXeHHIO (y 8-9 K/lacax BifTIOBifiHI TeMU MOXYTb OyTn
BUKOPUCTaHI A1 GaKyIbTaTVBHMX 3aHATD Y KJIAacax 3 MOIIMO/IeHNM BYBYEHHAM
MaTeMaTUKI).

Bunrenp npu ¢opmyBaHHI nmporpamu ¢akyIbTaTMBHNX 3aHATH AJIA KOH-
KPEeTHOTO TOAVHHOTO HAIIOBHEHH:A KypPCY MOXKe 00MpPAaTy TeMH K 3 IIepIIOTO, TaK
i 3 gpyroro 6/10kiB, BpaxoBYI0Yy 0COONMMBOCTI Ta TOTpeOM YUHIB.

3MICT IporpamMmu € Opi€HTOBHUM. YYUTENb MOXXE IepeCTaBIIATI TEMU Mic-
MM, MiHATY 1X TORVHHNI PO3IIOJi/, BUIyYaTyi OKpeMi TeMy ab0 JOTIOBHIOBATH
IIPOTpaMy 3a/IeXHO Bifi KOHKPETHMX ITOTPed yUHiB.

BuB4yeHHA HaBYa/IbHOTO MaTepiany MalKe BCiX TeM IIPOIIOHYETHCA PO3IIO-
YMHATK 3 IIOBTOPEHHA Ta y3arajJbHEHHA BIIIOBIZHUX BiflOMOCTEN IIPOrpaMHOIO
KYypCy reomerpii.

3ayBaxnmo, mo Tema «leomerpuyni 1mo6ysoBu» Bifirpae BaXkKImMBy poib
y camiit reometpii Ta ii 3acTocyBanHi, y GOpMyBaHHI B Y4HiB BMiHHSA MOJIeTIOBATH
PO3B’3aHHA, CHUPAIOYNCHh HA ONOPHi (PaKTy, HAOYHO-0OPA3HOTO MIUC/IEHHS, JIO-
TiYHOTO MUC/IEHHA po3rany>KeHHA. OCTaHHE MOXK/IMBE Y pasi, KO/ BUUTEND YiTKO

e-lnm
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BUZI/IA€ B 3a/layax Ha MOOYZOBY BifTIOBiTHI eTanm po3B’A3yBaHHs, a eTall «IJIaH
no0yZoBM» 3aIMCY€E KOPOTKO 3 MOCWIAHHAM Ha ONIOPHI 3afa4i mobymoBu (3a cxe-
MOIO «Ma€eMO > 6ymyemo»). OnopHi 3afja4i mo6ys0By 6a30BUX TPUKYTHUKIB JIeT-
KO 3aCBOIOIOTHCS YYHSMH, SIKIO 3BEPHYTU IXHIO YBary Ha Te, 1[I0 BOHU IIOB’s13aHi
3 O3HaKaMU PIBHOCTI TPUKYTHUKIB.

Ak ocHOBHa miTepaTypa g MpoBeReHHA (PAKYIbTATVBHUX 3aHATDH IIPOIO-
HYIOTbCA HifpyuHnky [1-3].

3ayeaxcerns. Y 7 Kaci, Koy BUK/IaIaHHA T€OMETPil pO3NIOYMHAETHCA B IPY-
riil HaBYa/IbHill YBEPTi, JOLIIbHO MPOBOAUTY (aKy/IbTATUBHI 3aHATTA 3 IIOYATKY
HaBYa/IbHOTO POKY — 1€ Ii/ITOTOBUTD YYHIB JIO CIIPUMHATTA IIPOTrPaMHOI0 KypCy
wiaHiMeTpii (Temu 1-2).

7 KNAC
17 200 Ha pik [34 200 Ha pik]

OPIEHTOBHUM PO3MNOAINT HABYAJIbBHOIO YACY

Ne s/ Tenma KinbkicTb
TOIMH
1 IcTopuyHi BizoMocTi 2 [4]
2 BBefieHHA B JIOTiKYy BIUC/IOB/IEHD 2 [4]
3 Buau MaremMaTYHMX TBEP>KEHb i CIIOCiO JoBeeHHS Bif 2 [2]
CYHIPOTMBHOTO
4 KyTn i npsami Ha mmomyHi 1 (3]
5 | TpukyTHUK 3 [5]
6 Teometpmune micre Touok (I'MT) 1[2]
7  |3apmaui Ha HOOYOBY 3 [6]
8  |3onoruit nepepis 1[1]
9 [UynoBi kpuBi Ta moBepxHi reomeTpii] [2]
10 |[MamioBaHHA Qirypu «0OgHIM pO34epKOM Iiepa», TUCTOK [1]
Mebiyca i nepBMHHE IOHATTS IPO TOHOJIOTIIO]
11 |[TeomeTpis Mac sAK crioci6 po3B’A3yBaHHS 3a/a4] [2]
12 |TeomerpuuHni codizmn 1[1]
13 |PesepBHi roquau 1[1]
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126 lporpamu paKynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
3MICT HAB4YAJ/IbHOIO MATEPIANTY TA BUMOI'H
A0 HABYAJ/IbHUX NOCAINHEHb Y4YHIB
K-cTB . . . .
rOTIH SMICT HABYAa/IbHOTI'O MaTepla)Iy HaB‘Ia}Ile JOCATHCHHA Y‘IHIB
2 [4] |Tema 1. IcropmuHi BigomocTi Y4enb (yueHu1 )
[HK LIyKaJIn OJIVTHUIII MOBXXMHI. * ONuUcye: AK 3apOJPKyBajIacAa reo-
Hpo OIU/[HMHi qacy. KaneHnap.] MeTpiH; AK (bOpMYBa)'H/ICH OCHOB-
Ax 3apomxkyBanacs reomerpis. Pos- Hi TIOHATTS T€OMETPIl Ta 41M
IIOfi/IEHHS 3eMeNIbHIX MiI/ITHOK BOHM BifIpi3HAIOTLCA Bifl O3HA-
B CrapopiaBHbOMY €IUIITi 32 J0- YeHb Y TeOMeTpil.
noMororo mHypiB. Habmkene 06-
4UCTIeHHS IO ITOCKOI irypn
IJIEHHAM 11 Ha KBAaJIpaTHI AUIAHKINL.
[Tiparop Camocbkmit. [Buenns mida-
ropiitiiiB mpo uncno.] [lonarTs, Axi
BBenu B reomertpito Ilicdarop i 1ioro
ITOC/TiTOBHMKI,— TOYKa, 1[0 He M€
TOBXXVHM 1 IIVPVHY; JIIHIA, 110 Ma€
nuie foBxuHy. CrapofjaBHi joBe-
nerHs Teopemu Ilidaropa.
[TeomeTpuuna anrebpa.] 3omormit
nepepis.
2 [4] |Tema 2. BBegeHHA B MOTiKy Yuenn (yueHuU1s)

BUCIOBIICHDb

Jloriuyni TBepIKeHHA. ICTMHHICTD

i xnbHicTH TBepmKeHb. JloriuHmit
KPOK MipKYBaHHS, BUXIiJJHE TBEP-
IDKEHHA 1 TBEPJ)KEHHA-BUCHOBOK.
Po3B’s13yBaHHA 3aa4 Ha iCTMHHICTD
i xnbHicTh TBepmKeHb. [liarpamm
BenHa. Bukopucranns giarpam
Benna 151 po3B’sA3yBaHHS JIOTiY-
HuX 3azad. [CrapopasHii ¢inocod
ApicToTens i 1orivyHa rpa cTapo-
IaBHIX rpekiB. TepmiH «akciomanr.
JIoriuHi CUMBOIU «HA/IEXKUTb» 1 «HE
HAJIEKUTDY», «i», «ab0», «KBUIIVBAEY,
«PiIBHOCMJIBHO» T 1X BUKOPUCTAHHSA
JUIS 3aIIMICY PO3B’A3yBaHHA 3a/jau.
Po3B’s13yBaHHA /IOTiYHMX 3a7a4 Ha
«CYKYTIHICTD» i «IIepeTrH». ]

e MOSCHIOE: 1110 TaKe iCTUHHE 1 X1O-
He TBEePIPKEHH; PISHUII0 MK
TepMiHaMM «aKClOMa» i «Teope-
Ma»; 3MICT TOTiYHUX CMMBOJIiB
«HAIEeXUTb» 1 «He HAJIEXKUTD»,
«i», «ab0», «BUTIVIBAEY, «pIBHO-
CUJIBHO»; IPUHIINI TOOYI0BK
reomerpii 3a EBkifom;

* p036’A3y€: HECKIAHI JIOTiYHI 3a-
a4yl )KUTTEBOIO 3MICTY i3 BUKO-
pUcTaHHAM JiarpaMm Benna.
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K-ctp . . . .
TOTNH 3MicT HaBYa/IbBHOTO MaTepla)Iy HaBuanpHi HJOCATHCHHA Y‘IHIB
®anec MineTcbKuii i 1oro Bifi-
KPUTTA i[iel JOBEJEeHHA B reOMeTPil.
[ToTpeba mofcTBa 3BECTH Y IIEBHY
CUCTEeMY HarpoMaJi>)KeHHs reo-
MeTpu4HMX ¢akTiB i TBip EBKIia
«Havama» AK HOBUIT eTan pO3BUTKY
reomeTpil.
2 [2] | Tema 3. Bugu MmaTeMaTM4YHNX Y4eHb (yueHU1A)
TBEPIKEeHb i CIIoci6 ToBeneHHA o NOACHKE: 110 TaKe JOBEIEeHHS,
BiJ] CyIIpOTMBHOTO JIOTIYHI KPOKM JIOBEIEHH; PI3HMI-
OsHaueHHs, aKcioMa, TeopeMa, [0 MUK TBEP/IPKEHHAMMN: O3HAKa,
Hacmifgok. [Tpsama i o6epHeHa Teo- OSHA49CHHA, BIACTNBICTD;
pemut. BracTupics i o3Haka. Crio- | HA600UMb NPUKAIAOU: TIPIMOTO
Ci6 OBeIeHHA BiJi CYyIPOTMBHOTO 11 06€pHEHOTO TBEPIPKEHD; JOBE-
i 1oro BUKOPUCTAaHHA Y JOBeeHHi ACHHA B1f CYIIPOTHBHOTO.
TBEPJ)KEHb.
1 [3] |Tema 4. Kytu i npsami Ha mimomyHi | Y4eHb (yIeHUIIA)
Kyrtn 3 BignoBigHo mapanenbHummy | dopmynIoe: BIACTUBOCTI Ky TiB
croponamu. KyTu 3 BirioBigHO 3 BIAIIOBIZHO IIapan€/IbHMMN T4
HepIEeHVKY/IAPHUMU CTOPOHAMIA. BIAIIOBIAHO IIEPICHAVNKY/IAPHN-
Po3p’A3yBaHHA 3a/1a4 Ha BUKOPH- MU CTOpOHAMI;
CTAaHHA BIACTMBOCTeIT 3a3HaUyeHnx |* PO036 A3y€: HECKIANHI 3aa4l
KyTiB. [Bigkpurrsa Jlo6aueBcbKuM (1-3 moriumi Kpoku) Ha BUKOpUC-
HeeBK/I10BOi reoMeTpil. ] TaHHS BJIACTUBOCTEN 3a3HAYEHNX
KYTiB.
3 [5] |Tema 5. TpuxkyTHHK Y4enp (yueHUIA)

OmnopHi 3agadi Ipo KyTu Ipu
IHIIEHTPl TPUKYTHMKA 1 Ky T

IIpY OPTOLIEHTPI TPUKYTHUKA;
PO3B’A3yBaHHA 3aJ]ad Ha iX BUKO-
pucranusA. bicekrpuca KyTa i cepe-
IDVIHHUI TIEPIEHJUKYIAP BifipisKa
AK 0Cl cMMeTpil, BiChb CMMETPII piB-
HobempeHoro TpuKyTHNKA. OnopHa
3ajiaya IIpo MeJiaHy, IPOBENEHY [0
TilIOTeHy3U TPUKYTHMKA, i o6epHe-
Ha /10 Hel. YeTBepTa 03HAaKA piBHO-
CTI TPUKYTHMKIB.

o opmyntoe oOpHi paKkTy Ipo:
KYTU IIpY IHIEHTPI TPUKY THUKA;
KYTHU IIpU OPTOL€HTPi TPUKYTHH-
Ka; BIaCTUBOCTI MeJjiaHM, IIpOBe-
IIEHOI J10 TIIIOTEHY3M IIPAMOKYT-
HOTO TPUKYTHIKA,;

e NOSACHIOE: BIACTUBOCTI irypu,
110 Ma€ BiCb CUMeTPil, 3MiCT
YeTBEPTOI O3HAKM PIBHOCTI TPU-
Ky THUKIB;
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K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
[Po3B’s13yBaHHA 3aja4 MiIBUINEHOI |o po36’a3ye: 3amadi (2-3 nmoriuHi
CKJIAJHOCTi Ha CUMETpil0 BiJHOCHO| KpOKM) Ha BUKOPUCTAHHS 3a3Ha-
IpsMOI, Ha CIiBBiJHOIIEHHS MiX CTO-| YeHMX ONOpHMX (aKTiB i BracTu-
pPOHaMM i KyTaMy TPUKYTHMKA, B/IaC-| BOCTEN reOMeTpUYHUX iryp.
TMBOCTI HEPIIEHAVKY/LAPa i HOXVIINX. ]
1 [2] |Tema 6. [eomeTpuyHe Micie TOYOK | Y4eHD (YICHMIIA)
('MT) o MOACHIE: IO TaKe TeOMETPUIHE
I'MT sik BracTuBicTb i 03HaKa ¢i- MicIie TOUOK (AK BTaCTUBICTD
rypu. Heo6xifiHa i focTarhs ymosy | 1 O3HaKa ¢irypu); HeobxigHa
SIK B3a€MHO 0GepHeHi TBepKeHH s, | 1| AOCTATHA YMOBM K B3AEMHO
BicexTpuca KyTa sIK reOMeTpUYHE 0GepHeHi TBEP/KEHHS;
MiCIje TOYOK, piBHOBilaleHux Big | ° dopmynioe: BIACTUBOCTI bicek-
cropin kyTa. CepeguHHmii mepren- | TPUCH KYyTa Vi CEPENMHHOTO Iiep-
IMKY/LAD Bifpiska K reoMerpuune | NEHAMKY/Apa BifpisKa K Bijno-
Miclle TOUOK, PiBHOBiJJJa/IeHUX BiJl BigHnx I'MT;
itoro kinuis. [Teopema npo Te, o |* po3e’a3ye: 3a/jaui Ha BUSHAYEHHA
TPUKYTHMK Ma€ OfMH OPTOL[EHTP. IMT.
30BHiBIIICaHE KOJIO TPUKYTHMKA
i itoro BnactuBoCTi. PO3B’A3yBaHHA
3aja4 Ha BusHauyeHHs [MT.]
3 [6] |Tema 7.3amaui Ha MOGYFOBY Y4enb (yuyeHuU1 )
Etanu pose’si3yBaHHs 3ajadi Ha * NOSCHIOE: IO O3HAYAE PO3B A3aTU
o6ynoBy i popma ix 3amucy. 3ajady Ha MoOynoBY;
Omnopsi 3agaui Ha o6ygoBy. Baso- |* POPMyo€: ONOPHI saayi
Bi TPMKYTHUKM K ONOPHi 3aayi Ha H?6YHOBY i HaBOZUTD iX
Ha oOyznoBy. ba3zosi npsAMoKyTHI pO3B A3aHHA;
TPUKYTHUKM SIK OIIOpPHi 3ajjayi Ha | ° pose’asye: 3afiadi Ha MOOY/IOBY,
o6ynoBy. Po3p’13yBaHHA 3a/1au. CHIMpAIOTICD Ha OTIOpHI 3aAatl,
[Metop I'MT i meTop cipAMIeHHA 3aMNCY€ IXHE PO3B A3AHHA.
y 3afayax Ha MoOymoBY. ]
1[1] |Tema 8. 3omoTnii nmepepis Y4eHb (yueHuU1A)

IToHATTA PO 30710TUI IPAMOKYT-
HUK i 30moTuit nepepis. [lobymosa
30JI0TOrO NPAMOKYTHMKA. [TpuH-
LIVII 30/I0TOrO Iepepis3y B apXiTeK-
TYpi, >)kuBomuci, rpagini it iHmmx
cdepax KNUTTH.

o MOACHIOE: 1110 TAKe 30/I0TUI IIepe-
pi3 i e BIH 3yCTpiYa€ThCA Y I10-
BCAK/IEHHOMY KMTTI.
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[eomeTpis K NpaKTuKa, Norika i paHTasis 129
K-cTp . . . .
TONH 3MicT HaBYaTbHOTO MaTepla)Iy HaBuanpHi JOCATHEHHA YIHIB

[2] |[Tema 9. Yynosi kpuBi Ta noBepx- |[Yuens (yueHn1s)

Hi reomerpii

[To6ynoBa eninca i 03HaueHH 110TO
ak 'MT. [To6ygosa mapabomnu Ax
reOMEeTPUYHOTO MiClis TOYOK, PiB-
HOBIiJIJIa/IeHMX BiJl 3aJJaHO1 TOYKU

i samanoi npsmoi. [Tob6ynosa ri-
1ep6 oM K TeOMeTPUYHOTO MiCIiA
TOYOK, PISHUILIA BifJCTaHEeN AKNX Bif,
IBOX 3alaHMX TOYOK € BEIMYVHOI0
crasnom. Konyc; eminc, rimep6orna
Ta rapabona fAK Joro mnepepism —
npakTu4Ha pobora. Lukmoina i ii
BrnactTuBocTi. [lobynosa cripani
Apximepna, Kapioify, TilOLKIIO-
inn. MajoBaHHS 3a TOIIOMOT OO0
KoJ1a. |

o opmyntoe: O3HAYEHHS eJIiIca,
napabosu it rinep6ou sIK Bifi-
noBiguux 'MT, saijicHIo€ IXHIO

o0yzIoBY. ]

[1] |[Tema 10. ManroBanus dirypu [Yuens (yuenniis)
«OTHVIM PO34Y€PKOM Iepar», TNCTOK |¢ P036 A3y€: HECKIA/HI 3a/1adi 3a-
Mebiyca i nepBUHHe HOHATTA PO | 3HAYEHOI TEMATUKIL ]
TOIIOJIOTIIO |
[2] |[Tema 11. Teometpis Mac Ak cnoci6 | [Yuens (yaeHnis)
pO3B’A3yBaHHS 3aa4] ¢ 00800Umb: BIACTUBOCTI MefliaH
TPUKYTHUKA METOIOM Mac.
1 [1] | Tema 12. TeomeTpuyHi copizmm Y4eHnb (yueHuU1)
e NOACHIOE: O TaKe cODi3M.
OPIEHTOBHE KANEHAAPHO-TEMATUYHE NJIAHYBAHHA
OpieHTOBHMII
Homep . .
Hata Tema 3aHATTA MaTepian 3a mij-
3AHATTA
pyYHnNKoM [1]
1 Ax sapomxyBanacsa reomerpid. Posmo- § 2. IIpakTuyHi

IiIeHHA 3eMeNIbHUX AiTAHOK y Crapo-
INAaBHbOMY EIUIITI 3a JOIIOMOTO0 IIHYPIB.
Hab6mmxeHe 0064mcIeHHs IO III0CKOI
¢irypu ginenHaM ii Ha KBafipaTHi AiAH-
ku. [liparop Camocpkmit.

poboru 1, 2
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130 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
Homep OpieflTOBHM.f/'[
SARATTA }IaTa Tema 3aHATTA Marepilan 3a mija-
pyuHuUKOM [1]
2 [Tonsrrs, ski BBenu y reomerpito [Tida-  |§ 3, 5. [Ipaktnyni
rop i i10ro MOCTiJOBHNKYN,— TOYKA, 110  |poboTu 3, 4.
He Mae€ JOBXVHM 1 IMPUHHA; TiHiA, 10 HomaTtok 5
Mae nuiie foBxuHy. CTapofiaBHi fI0-
BefieHH: Teopemu [lidaropa. 3omoTuin
nepepis.
[3-4] [Buenns midaropinnis npo uucio. [eo- | domaTtok 3.
MeTpu4Ha anrebdpa.] Tonatku 1, 2
[Ax mykanu oguaNLi KoBXuHM. I1po
opyaMLi yacy. Kanengap. ]
3-4 Jloriuni TBepKeHHA. ICTMHHICTD § 4. Pybpuxka
[5-6] i XMOHiCcTh TBepIKeHb. JIOriyHMIT KPOK «Jlmsa gormmTim-
MIpKYBaHHA, BUXiJJHE TBEPXKEHHA BUX» Ha C. 24, 38,
1 TBepJKEHHA-BUCHOBOK. 39, 41, 55.
Po3B’s13yBaHHA 3a/1a4 Ha iCTMHHICTD 3aBJaHHA 2.
i xnbHicTH TBepmKeHb. [liarpamn 3aBgaHHA 3
BenHna. Bukopucranns giarpam Benna (Ne 1-3)
JUIS1 pO3B’A3YBaHHSI JIOTIYHUX 3a/1ad.
®anec MineTcbkui i 10ro BifKpUTTA
inei moBenenHs y reometpii. Ilorpeba
JIIO[ICTBA 3BECTU Y IIEBHY CUCTEMY Harpo-
MaJDKeHHs reoMeTpUYHuX PaKTiB i TBip
EBknima «Hagana» sk HOBUM eTann
PO3BUTKY reoMeTpil.
[7-8] [CrapogasHiit ¢pinocod Apictorens i no- |Pybpuka «[lis

riyHa rpa cTapofaBHix rpekis. TepMmin
«aKcioma». JIOTi4Hi CUMBOIU «HAIEXKUTb»
1 «HE HAIeXKUTDB», «i», «a00», «BUTIIN-
Ba€», «pIBHOCUJIBHOY» 1 IX BUKOPUCTAH-
Hs1 JUIS1 3aIIUCY PO3B’AI3YBaHHS 3a/jau.
Po3B’s13yBaHHA JIOTIYHUX 3a7a4 Ha
«CYKYTIHICTD» i «IIepeTuH».]

OO T/IVIBUX»
Ha C. 25, 27, 46,
70. 3aBgaHHA 3
(Ne 4-6). 3aBmaH-
HA 4

e-lam



[eomeTpis K NpaKTuKa, Norika i paHTasis 131
OpieHTOBHMIT
Homep . .
Hara Tema sanATTA Marepial 3a Imij-
3AHATTA
pyuHuKOoM [1]
5 OsHaveHHs, akcioMa, TeopeMa, Hacmifiok. |§ 15. 3aBganHA 16
[9] [Ipsima i o6epHena Teopemu. Bractusictpb
1 03HaKa.
6 Croci6 moBefieHH Bijj CyIIPOTUBHOTO § 12. 3aBganusa 13
[10] i Toro BUKOPUCTAaHHA y loBefieHHI TBep- | (Ne 8-14)
JPKEHD.
7 Kyrtnu 3 BignoBigHo nmapanenbHumu cro- |§ 17. 3aBganHa 18
[11] ponamu. KyTu 3 BignosigHo nepnenguky- | (Ne 1-3)
JIAPHUMU CTOPOHAMI.
[12] [Po3p’a3yBanHH: 3aa4 Ha BUKOpUCTaH- | [IpakTiyHa po-
HA BJIACTYBOCTEN KYTiB 3 Bi[JIIOBIHO 6ota 16. 3aBmaH-
napajenbHUMIU /i TepIeHAUKYAApHUMY  |HA 18 (Ne 4-9)
CTOPOHAMIL. ]
[13] [Bigkpurtst JlIobaueBchbKuM HeeBKIifoBoi |§ 18. [IpakTnyHa
reoMeTpii.] pobota 17
8 OmnopHi 3agavi npo KyTtu npu iHneHTpi  |OnopHi 3ajgadi
[14] TPUKYTHMKA i KyTU IIPY OPTOLIEHTPi 3§ 21.
TPUKYTHNKA; PO3B’A3yBaHHA 3a/lad Ha iX |3aBHaHHA 21
BUKOPUCTAHHS. (Ne 16-19, 22-25)
9 bicekrpuca Kyra i cepeguuHmii neprnen- |§ 22. OnopHi
[15] IVIKYJLAP Bifipi3Ka fK oci cuMeTpil, Bicb  |3ajaui 3 § 23.
cuMeTpii piBHOOEpPEHOTO TPUKYTHMKA.  |3aBHaHHA 23
OmnopHa 3ajjaua po Mefiany, mposefeHy |(Ne11-15)
JI0 TilOTeHY3M TPUKYTHMKA, i 0OepHeHa
no Hei. Po3B’sA3yBaHHA 3ajad.
10 YerBepTa 03HaKa piBHOCTI TPUKYTHUKIB. |§ 26. IIpakTnuna
[16] poboTa 25
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132 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
OpieHTOBHMIT
Homep . .
SARATTA }IaTa Tema 3aHATTA Marepilan 3a mija-
pyuHuUKOM [1]
[17] [Po3B’s13yBaHHA 3a7a4 MiABUIEHOI Py6puxka «[list
CK/IAJHOCTI Ha CUMETPIiI0 BiTHOCHO NpA- | BONUT/INBUX»
MO1. ] Ha C. 84.
Hopatkn 9, 10
[18] [Po3B’s13yBaHHA 3aa4 MifABUILEHOT Py6puka «[lns
CK/JIaJJHOCTIi Ha CIiBBITHOIIEHHS M)XK CTO- | JONMUTAMBUX» Ha
pOHaMI i KyTaMy TPUKYTHMKa, Bractu- | c. 106, 108, 109,
BOCTIi IepIEeHIUKYIIApa i HOXMINX. ] 110. 3aBpanHus 32
(Ne7-9)
11 I'MT sk BracTuBicTb i 03HaKa dirypn. § 33. 3aBgaH-
[19] Heo6xigHa i ;ocTaTHA YMOBM K B3aeMHO |Hs 33 (Ne 21).
obepHeHi TBep/pKkeHHA. bicekTpuca kyta |Py6puka «[lnsa
AK TeOMETPUYHE MICIe€ TOYOK, PIBHOBIJ- | JOINTAUBUX»
[aJIeHMX Bif cTOpiH KyTa. CepenuHHnii  |Ha c. 114-115
IEePIIEH/IVIKY/IAP BiZjpi3Ka K reoMeTpuy-
He MicClie TOYOK, PIBHOBIJa/IeHNX Bif
J10TO KiHIIiB.
[20] [Teopema mpo Te, 110 TPUKYTHUK Py6puka «[lns
Ma€ OiVIH OPTOLIEHTpP. 30BHiBIINICaHE DOTUT/IVBUX»
KOJIO TPMKYTHMKA 1 10TO BIACTMBOCTI. Ha c. 127-129,
Po3B’s13yBaHHA 3a1a4 HA BY3HAYCHHS 120-121. 3aBman-
I'MT.] Hs 33 (Ne 18-22).
3aBmaHHA 34
(Ne 14)
12 Eranu po3p’a3yBaHHA 3a/iadi Ha mobymo- |§ 37-38.
[21] By i popma Jioro sanucy. Onopsi 3afgaui | 3aBganus 39.
Ha 0Oy OBy Py6puxka «Jlist
NONUT/IVBUX»
Ha c. 147-148
13-14 ba3oBi TpMKYTHMKM AK ONOPHI 3ajadi Ha |§ 39-40. 3aBaH-
[22-23] no6ynoBy. basosi npsaMokyTHi TpukyT- | HA 40, 41

HUKM SIK OTIOPHi 3a/jaui Ha TOOY/IOBY.
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Homep
3aHATTA

Hara

Tema 3auarTa

OpieHTOBHMIT
MaTepian 3a mig-
pyuHuKOoM [1]

[24-26]

[MeTon 'MT i meTop, cripsiM/IeHHA Y 3a-
llagax Ha 1moOyznoBy. Po3p’a3yBaHHA 3agaq
ITiABUIIEHOI CK/TaTHOCTI.

§ 41. Pybpuka
«[lnsa ponutian-

BUX» Ha c. 147,
148, 150, 152-155

15
[27]

ITOHATTA PO 30/10THII IPAMOKY THUK

i 3onmortuit mepepis. Ilobynosa 3omororo
NpAMOKYTHMKA. [IpyHIMI 30/10TO0rO 1e-
pepisy B apxiTeKkTypi, >xuBomnuci, rpagiri
Ta iHIMX chepax KUTT.

HomaTok 5

[28-29]

[IIo6ynoBa emincy i 03Ha4eHHA JI0TO 5K
I'MT. ITobynoBa mapabonu Ak reome-
TPUYHOT'O MICIiA TOYOK, PIBHOBiIJa/IEHUX
Bifl 3afjaHOI TOYKM i 3aja”ol npsamol. I1o-
OyzmoBa rinep6oy ik FeOMeTPUIHOTO
MICII TOYOK, PI3HMIIA BifCTaHeN AKX
BiJl IBOX 3aJlaHMX TOYOK € BETUIMHOIO
cranor. Konyc; erirc, rinmep6osna Ta ma-
paborna 5K 11oro nepepisyu — mpakTUYHa
pob6ora. luknoina i ii B1actuBocri. Io-
OymoBa cripani Apximena, kappioinu, Ti-
MMOIMKJ/IOIn. MajrroBaHHS 3a JOIIOMOTOI0
KoJ1a. |

Homatok 6

[MantoBanHs Qirypu «0OGHUM PO3YepKOM
nepa», mucTok Mebiyca i mepsuHHe 110-
HATTS PO TOIOJIOTIO. ]

Hopmatok 7

[31-32]

[TeomeTpist Mac AK croci6 po3B’s13yBaHHA
3amad. |

HomaTok 8

TeomeTpnuHi codizmn.

Homatok 11

PesepBHa roguna

e-lam



134 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
8 KJIAC
17 200 Ha pik [34 200 Ha pik]
OPIEHTOBHUM PO3MOAI1 HABYA/TbHOIO YACY
Ne s/m Tema KinpkicTp
TOAMH
1 OmnopHi 3agadi Ha TO6YHOBY (7 Ki1ac) 2 [3]
2 Koro. BumiproBaHHS KyTiB, OB sI3aHNX 3 KOJIOM 3 [6]
3 |MuorokyrtHuku. [Inoma nmockoi ¢irypu 5[7]
4 [Topi6HIiCTb TPUKYTHUKIB 2 [4]
5 YymoBi TOYKM TPUKYTHUKA 2 [2]
6 | Teopemu @aneca i [Tidbaropa y 3aauax Ha noOyoBy 1[1]
7 [IIpo pesxi BuaM TPUKYTHMKIB Ta IXHi BIACTUBOCTI] [2]
8 BusHauHi TeopemMu JaBHUHA 1 [4]
9 [[loBeneHHS reOMeTPUYHUX HEPIBHOCTE | [2]
10 |[IIpunanun dipixie B reomeTpii] [1]
11 |[Teomerpuusni codizmn] [1]
12 | PesepBHi roguun 1[1]
3MICT HABYAJIbHOIO MATEPIANTY TA BUMOI'H
00 HABYAJIbHUX NOCAINHEHb Y4HIB
K-cTh . . . .
3MicT HaBYaIbHOTO MaTepla}Iy HasBuanpHi JOCATHCHHA y‘IHlB
TOAMH
2 [3] |Tema 1. OnopHi 3agayi Ha M0Oy- | YdeHb (yuyeHMIIs)

IOBY

[IoBTOpEHH:A ONOPHKX 3afiad HA
no0yzoBy 3a kypc 7 knacy. [Codism
PO MOOYIOBY ABOX LIEHTPIB OFTHO-
ro xona.] Po3B’s3yBaHHA 3a7a4 Ha
noOy/OBY.

e NOACHIVE: 10 O3HAYAE PO3B A3aTH
3aziaqy Ha IOOY/OBY;

o opmyntoe: oNOpPHi 3ayadi
Ha N0OY/I0BY, HABOAUTD iX
pO3B’sA3aHHS;

* po36’A3ye: 3afadi Ha TOOYIOBY,
CIIMPAIOYVICh HA OIOPHI 3aadi,
3aIcye IXHE pO3B sI3aHHS.
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[eomeTpis K NpaKTuKa, Norika i paHTasis 135
K-cTtp . . . .
TONH 3MicT HaBYAa/IbBHOTO MaTepla)Iy HaBuanpHi HJOCATHCHHA Y‘IHIB
3 [6] | Tema 2. Komo. BumiproBanHs Ky- | YueHb (yaeHMI1Is)
TiB, IIOB’A3aHMX 3 KOJIOM e 00800UMb 671ACMUB0CMI: KYTiB
OmnopHi ¢gaxTy npo komna. Bumi- MUK XOpAaMIt, MDK CITHUMM,
PIOBaHHA KyTa: MDK XOpiaMy; MiX ROTUYHOIO i XOpA010; [B3a€MHO
CIYHMMU; TOTUYHOIO i XOpAOI0. TepIeHANKY/SIPHIX XOPJ, Konal;
[BracTBOCTI B3a€EMHO IepIIeH M- [TouKyM MepeTnHy TPOIOBKEHH
KY/IApHVX XOPJ| KO7Ia. ] OiceKTpucy TPUKYTHUKA 3 OIU-
. . CaHUM HaBKOJIO TPUKYTHMKA KO-
CerMeHT, 1110 MiCTUTD 3aJaHNIT _
. JIOM|; 30BHIBIIMICAHOI'O KOJIa;
KYT, i I0TO BUKOPUCTAHHS PN ,
, . o BUKOPUCIMOBYE: 3a3HAYEHI BIIa-
pO3B’sA3yBaHHi 3a/jay, 30KpeMa y 3a- , )
CTMBOCTI JIO PO3B’sI3yBaHHA
llayax Ha IOOYIOBY.
3ajad4.
[BrracTMBOCTI TOUKM IIepeTUHY IIPO-
JIOBXKeHH 6iCeKTpICY TPUKYTHUKA
3 OIMCAHUM HaBKOJIO TPUKYTHUKA
KOJIOM 1 IX BUKOPUCTaHHS IIpU
pO3B’s3yBaHHi 3a/jay, 30KpeMa Ha
00yZOBY. ]
5[7] |Tema 3. MHorokyTHuUKM. [Imoma | YdyeHsb (yueHnis)

IOCKOI irypm

Brcani i onmcaHi 40OTMPUKYTHM-
K/ — HeoOXiJHa 71 JOCTaTHS YMOBI.
Y3aranpHeHa Teopema Qarneca, ii Ha-
cnifku i TeopeMa, obepHeHa o Hel.

PiBHOBenuKi mapasnenorpamn i pis-
HOBEJIMKI TPUKYTHUKHA. BigHomeH-
H IJIOLL TPUKYTHMKIB 31 CIIIIBHOIO
BUCOTOI. BiHOIIIEHHS TI/TOII]
YaCTVH TPUKYTHMKA, Ha AKI BiH
TiANTBCA CBOIMM MemiaHamu. Bif-
HOUIEHHS IIIOL YaCTUH TPUKYTHH-
Ka, Ha 5IKi 11oro minmuTh HicekTpuca.
O6uncneHHs IO MHOTOKYTHUKA
3a J10T0 IIEpMMETPOM 1 pajiiycom
BIIMICAaHOTO Kona. Metop o, Bif-
HOILLIEHHA BUCOT I1apajenorpama.
CrniBBiJHOILIEHHA MiX pajiiycoMm
BIIMICAHOI'O Y TPUMKYTHMK KOJIA i BU-
COTaMU TPUKYTHUKA.

e 00600umvp: HeOOXiIHY 11 1O-
CTaTHIO YMOBY BIIMICAHOTO
1 OIVICAHOTO YOTUPUKY THUKIB;
BJIACTMBOCTI ITapajieiorpama
Bapinbiiona; onopHi sajadi npo
TpalleLio 1 KOJI0;

o opmyntoe i 00800uUMb OTIOPHI
dakTy Ipo BifHOIIEHHS TUION;:
TPUKYTHMKIB 31 CIIIJIBHOIO BA-
COTOI0; ITapasiefiorpaMisb 31
CIIiIIbPHOIO BYCOTOI0; YaCTUH
TPUKYTHMKA, Ha AKI JI0T0 SIIAThH
MemiaHu;

o BUKOPUCMOBYE: 3a3HAUEH] PaKTH
JI0 pO3B’sI3yBaHHS 3a/iad.
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136 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
K-cTp . . . .
TONH 3MicT HaBYaTBHOTO Marepilany HaBuanbHi JOCATHEHHS YIHIB
[Tapanenorpam Bapinbitona. Onop-
HI 3a/ja4i PO Tpallewio i KoJo.
[HYoTupuKyTHUK Y 3a/ia4yax Ha I10-
OymoBy. Po3p’a3yBaHHA 3aay mmif-
BUILIEHOI CKJIAJHOCTI. |
2 [4] | Tema 4. ITopi6HicCTh TPUKYTHUKIB | Y4eHD (yueHNII)
Mertop nomi6HOCTI 11 METPUYHI CITiB- | popMmyIO€: BIACTUBOCTI bicek-
BiIHOLLIEHHA B KOJIi, BTACTUBOCTI TPYC BHYTPIILIHBOTO I 30BHIIII-
OiceKTpuc BHYTPIIIHBOTO ¥ 30BHIlI- | HBOTO KYTiB TPUKYTHMKA; OTTOPHI
HbOTO KYTiB TpMKyTHUKA. Koo 3ajiadi Tparenii; [03HaYeHHA Ko/a
Anononis. [TogiOHiCTh TPUKYTHUKIB | ATIONOHIS; BIaCTMBOCTI Bifpi3KiB,
B OIIOPHMX 33/layaX Tpallelil. Iapasie/IbH/X OCHOBaM Tparlelii,
[CiBBifHOIIEHHS MiX cepeiHiMM 3 KiHIAIMU Ha ii 61YHUX CTOpOHAxX];
Be/IMYMHAMY Ha IIPUK/IAZi IOpiB-  |e [00600umpb: BIacTUBOCTI Bif-
HAHHA NOBXVH BifIpi3KiB, I1apa- Pi3KiB, I1apajieIbHUX OCHOBaM
JIeIbHUX OCHOBAM Tpallellil, 3 KiH- Tpamnerii, 3 KiHIsAMu Ha i1 6iYHUX
IsIMM Ha ii 6i9HMX CTOpOHAX. ] CTOpPOHaX.]
2 [2] | Tema 5. YynoBi TOUKHM Y4enb (yuyeHuU1 )

TPUKYTHHMKaA

IIeHTp Baru TPMKYTHMKA AK TOYKa
IIepeTUHY MeJliaH TPUKYTHUKa,
J10TO BIACTUBOCTI.

OpToneHTp TPUKYTHHUKA SIK TOUKA
II€EPETUHY BUCOT TPUKYTHMKA, 1OIO
BJIACTMBOCTI; BIACTUBOCTI KYTiB
IIpY OPTOLIEHTPI TPUKYTHUKA; BJIa-
CTUBOCTI TPUMKYTHMKA, YTBOPEHOI'O
IPAMUMMY, IIPOBEEHNMU I1apajie/ib-
HO CTOpOHaM TPUKYTHMKA Yepe3
JI0rO BEPIIVHMN.

[HIIEHTp TPUKYTHMKA AK TOYKa
HIepeTUHY 110ro 6iceKTpuc; BIacTn-
BOCTIi 6iCeKTpUC TPUKYTHUKA; Mipa
KyTa, YTBOPEHOTO biceKTprcamu
TPUKYTHMKA.

Touka nepeTnHy 6iceKTpuc ABOX
30BHILIHIX KyTiB TPUKYTHMKA; 30-
BHIBII/ICaHe KOJIO, JIOrO BIACTUBO-
CTi Ta IX BUKOPMCTAHHA.

o opmyntoe i 00800uUMb BIACTU-
BOCTI: 9yJJOBUX TOUOK TPUKYT-
HIKQ; 30BHIBIIMICAHOTO KO/Ia
TPUKYTHUKA;

* BUKOPUCMOBYE: 3a3HAYEHI PaKTH
710 pO3B A3yBaHHA 3aJad.
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[eomeTpis K NpaKTuKa, Norika i paHTasis 137
K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepiany HaBuyanpHi JOCATHEHHA YIHIB
1 [1] |Tema 6. Teopemu ®@aneca i Ilida- |Yuens (yueHuns)
ropay 3ajfayax Ha Ho6ygoBy e popmymioe i 00800umvb: BifMOBif-
OmopHi 3agadi Ha TOOYHOBY: YeT- H1 OTIOpHI 3a/1a1;
BEPTOTO MPOMOPIIiHOTO Bifpiska; |°* 6UKOPUCHOBYE: 3a3HAYCH] axTu
CepeHbOr0 TeOMEeTPUYHOTO JBOX 0 pO3B A3YBAHHA 3a/1a1.
INAHUX BIJPi3KiB, Ji/IEHHA JAHOTO
BiJIpi3Ka B 3aZJaHOMY BiJHOILLIEHHI.
Teopema Iliparopa B 3ajjauax Ha
OOYIOBY.
[2] |[Tema 7. IIpo mesaxi Bupy TpUKYT- |[YdeHb (yaeHMI1Is)
HMKIB Ta IXHi BTaCTUBOCTI e opmynioe: O3HAUYEHHS Ta HAll-
TPUKYTHUKM: OPTOLLeHTPUYHHIA, IIPOCTIlIi BIACTUBOCTI OPTOLIEH-
Tefja/IbHI, CepeVHHNIA, pisHune- | TPWIHOTO, HEAAIBHOTO, CEpEIH-
BUIA, Ijino4ncnoBuit. Toukn i komo HOTO TPUKYTHUKIB;
Eitnepa, npsiva Eitnepa.]  opmynioe 03HAYEHHA Ma 0060-
Oumv: BIIaCTUBOCTI TOYOK i Ko/ma
Etinepa, mpsamoi Efnepa;
o BUKOPUCIOBYE: 3a3HAYEHI PaKTU
JI0 pO3B’sI3yBaHHs 3a/jau. |
1 [4] |Tema 8. Busnauni reopemu gaB- Y4eHb (yueHuUIA)

HIIHN

Teopema EBxiipa. Jlema Apximena
PO JOTUK JBOX KIJI Ta IXHI ITapa-
nenbHi giamerpu. Popmymm Apxi-
MeJia i1l piBHOOEIPEHOTrO TPUKYT-
HVIKa 1 IPUK/IaM IX BUKOPUCTAHHA
IIpU pO3B’sAI3yBaHH] 3ajad.

[Jlemu Apximena. Teopema
Apximea Ipo nepHeHinKyAp,
ONYIIIEHUI 13 CepenVHU NyIU KOJa,
y SIKy BIMICAaHO JIAMaHYy, Ha Oinbury
3 JJaHOK TaMaHol. Apberoc i itoro
BJIACTMBOCTI 32 ApXiMeIOM.
Teopema MeHernas i Teopema, 06ep-
HeHa 10 Hel. Teopema YeBn Ta ii
HACTigKIL. |

o popmynioe: nemy, bopmynu Apxi-
Meqa, [BIacTUBOCTI apberoca 3a
ApximenoM, TeopeMn: Apximena,
YesBu, MeHenas|;

o BUKOPUCMOBYE: 3a3HAYEHI PaKTU
710 pO3B’AI3yBaHHS 3a/ay.
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138 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
K-cTp . . . .
TONH 3MicT HaBYa/IbBHOTO MaTepla)Iy HasuanpHi JOCATHCHHA y‘IHlB

[2] |[Tema 9. [loBemeHHs reoMeTpUd-
HIIX HepiBHOCTEM

OmnopHi HepiBHOCTI MiX Bifjpi3kamu
y TpuKyTHUKY. HepiBHicTb Komi

I BUKOPVUICTAaHHSA B IOBEJIEHHI r'eo-
METPUYHMX HEPIBHOCTEI. ]

[Yuens (yuenniis)

o opmyntoe i 00800uUMb OTIOPHI
HEPIBHOCTI: /I JOBXUH CTOPiH
TPUKYTHMKA, MDK JOBXVHOIO
MeJjiaHV TPUKYTHMKA 1 ITIBCYMOIO
JIOTO CTOPiH; BifIIOBIgHICTD MiX
NOBXMHAaMN: CTOPOHY TPUKYT-
HMKa JI BUCOTH, 1110 IIPOBefieHa
TI0 Hel; BUCOTOM, biceKTpucoro Ta
Me€JIiaHOX TPUKYTHMKA, 1110 IIPO-
BeJIEHO 3 OfIHIE] BEPIIVHY;

o BUKOPUCMOBYE: 3a3HAYECH] PaKTH
10 pO3B’I3yBaHHs 3ajjau. |

[1] |[Tema 10. IIpunuun [Iipixie B reo-
MeTpil |

[Yuens (yuennis)

o noscHioe: npyHUNI [ipixie;

o HABOOUMb NPUKAOU: 3ACTOCY-
BaHHA npuHIuny [ipixe.]

[1] |[Tema 11. TeomerpuuHni codizmu]

[Ydaens (yuennisa)
o NOACHIOE: 1O TaKe codi3M.]

OPIEHTOBHE KATEHAAPHO-TEMATUYHE NJIAHYBAHHA

Howmep OpiGHTOFHI/Iﬂ
Hara Tema 3aHATTA MaTepian
SaHATTA 3a miipyYHNKoM [2]
1-2 IIoBTOpEHHA ONOPHMKX 3a/ia4 HA I10- Cxema onopHux
[1-3] OynoBy 3a Kypc 7 knacy. [Codism mpo |3azay Ha c. 250.
no0yZIOBY IBOX LIEHTPiB ofHOro Koma.] | Pybpuxka «[Ins mo-
Po3p’a3yBaHHA 3aa4 Ha TOOY/OBY. OUTIUBUX» Ha C. 23
3-4 OmnopHi daxTu npo kona. Bumiprosan- |§ 3 (c. 24); $4.
[4-5] HA KyTa: MDK XopgaMu; Mk ciyHuMy; | CxeMma OIOPHIUX 3a-

ITOTUYHOIO i Xopaomw. [BractusocTi
B3a€EMHO IEPIIEHANKYISPHNUX XOPJ
KoJ1a. ]

a4 Ha c. 253-254.
Py6puxka «[]s1 mo-
MIUTIMBUX» Ha C. 28,
29, 31, 33, 38. 3a-
BraHHsA 4 (Ne 9-18)
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OpienTOBHMII
Homep .
SAHATTS Hara Tema 3aHATTSA _ Marepian
3a MigpyYHNKOM [2]
5 [6-7] CerMeHT, 110 MIiCTUTD 3aJaHMUII § 5. 3aBmanHA 5.
KYT, 1 10r0 BUKOPUCTaHHA IIpU Py6puka «[l1s mo-
pO3B’s13yBaHHi 3a/1a4, 30KpeMa y 3ajja- | IMTIVBUX» Ha C. 34
Yax Ha ITI0OY/OBY.
[8-9] [BractuBocTi TOUKM IepeTuHY mpofio- |$§ 6. 3aBHaHHA 6.
BXXEHHS OiCEeKTpUCHU TPUKYTHUKA 3 omi- | Pybpuka « [l fo-
CaHVM HaBKOJIO TPMKYTHMKA KOJIOM NUTIUBUX» HA C. 37
i iX BUKOpUCTaHHA NIPY PO3B’A3yBaHHI
3ajiay, 30KpeMa Ha o0y/oBY. ]
6 Briucani i onycaHi YOTUPUKYTHU- § 7 (c. 44);
[10-11] KV — HeoOXifHa 71 goctatHsa ymoBu.  [§9 (c.51), § 11.
HoBenenHa dbopmynu st o64nucneHHs | 3aBEaHHA 9
IUTOILi IPAMOKY THUKA. (Ne 20-27). 3aBpaH-
Ha 11 (Ne 17-23).
Py6puxka «Jls
TOTIUTIVIBUIX»
Ha C. 54-56
7-8 PiBHOBenuKi mapanenorpamu i pisHo- |$ 13. 3aBmannsa 12
[12-13] Be/IMKi TPUKYTHUKH. BifHOIIEHH A (Ne 24-34). Py6pu-
IIOL TPMKYTHHMKIB 31 CIIIZIPHOIO BUCO- |Ka «[I/Ia monmtim-
TOX0. BifHOIIEHHA IJTON] YaCTUH TPU- |BUX» HA C. 75
KYTHMKA, Ha AKi BiH JI/IMThCA CBOIMU
MepnianaMu. Q64MCIeHHS IUIONI MHO-
TOKYTHMKA 3a JI0TO IIEPUMETPOM 1 pa-
IiyCOM BIIMCAHOTO Kosa. MeTog miomt,.
BigHolIeHH:A BUCOT Iapajenorpama.
CHiBBifHOLIEHHA MDX pajjiyCOM BIIM-
CaHOTO B TPMKYTHMK KOJIa 1 BUCOTaMMI
TPUKYTHUKA.
9-10 OmnopHi 3agaui npo Tpamneniro i kono. |Cxema OOPHUX 3a-
[14-16] ITapanenorpam BapinbiioHa. lla4y Ha c. 255. § 14
[Po3B’s13yBaHHA 3a7a4 MifABUIEHOI (c. 82). Py6puxa
CKMagHOCTI (Y TOMY 4KCri it Ha moGy- | <A1 AOTIMTIUBIX»
IOBY YOTVMPUKYTHMKIB). ] Ha c. 60, 61, 66, 70,
85-86. 3aBmaHHA
10 (Ne 18-27).
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140 lporpamu paKynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
OpieHTOBHMII
Howmep .
Harta Tema 3anATTA Marepian
SaHATIA 3a migpyYHNKoOM [2]
[BaBmanHA 12
(Ne 44-46). 3aBman-
Hsa 14 (Ne 51-53).
3aBmaHHA 15
(Ne 40)]
11-12 Meron mogibHOCTI Ta MeTpUYHi § 23 (c. 141); § 24.
[15-18] CHiBBiJTHOIIIEHHS B KOJIi, BIaCTU- 3aBganus 24. § 25.
BOCTi 6iCEeKTpIC BHYTPIillIHHOTO 3aBJgaHHA 25
1 30BHIIIHBOIO KYTiB TPUKYTHMKA.
Kono Anononis. ITonibHicTh
TPUKYTHUKIB B OIIOPHUX 3afiadyax
Tpanew;il.
[19-20] [Po3B’s13yBaHHA 3aa4 MiBUILEHOT 3aBmaHHA 1A 110-
CK/TaTHOCTI. ] BTOpPEHHS PO3[i-
my IIT (Ne 34-43).
Py6puxka «[]s1 mo-
MMUT/IVBUX» Ha C. 72,
160
13-14 LIeHTp Bary TPUKYTHMKA AK TOYKA Cxema OIOpHMX 3a-
[21-22] IepeTUHY MeJliaH TPUKYTHMKA, IOr0 | /1a4y Ha C. 252. § 24

B/IaCTUBOCTI.

OpTOLEHTp TPUKYTHMKA K TOYKA
IIEpETUHY BUCOT TPUKYTHMKA, JIOTO
BJIACTMBOCTI; BJIACTUBOCTI KYTiB IIpU
OPTOLEHTPI TPUKYTHMKA; BIACTUBOCTI
TPUKYTHMKA, YTBOPEHOTO IIPAMIMI,
IIpOBESEHVMM I1apajie/IbHO CTOPOHAM
TPUKYTHMKA Yepe3 J10ro BEpIIVHM.

[HIenTp TPUMKYTHMKA K TOYKa Iepe-
TVHY J10r0 6iCeKTPIIC; BIACTUBOCTI 0i-
CEKTPUC TPUKYTHMKA; Mipa KyTa, YTBO-
peHoro OiceKTpucaMiy TPUKYTHUKA.

Touka nepeTnHy 6icekTpuc BoxX
30BHILIHIX KyTiB TPUKYTHMKA; 30BHI-
BIIVICaHE KOJIO, JIOTO BIaCTUMBOCTI

Ta IX BUKOPUCTAHHA.

(c. 147). Py6puka

« 711 TOTUTIUBUX»
Ha c. 91, 146.
Homatok 6
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OpieHTOBHMII
Homep .
Harta Tema 3aHATTA Marepian
3AHATTA .
3a migpyYHNKOM [2]
15 [23] OmnopHi 3ajjaui Ha TOOYOBY Cxema OOPHUX
YeTBEPTOrO NPONOPLINTHOIO Bifpi3Ka; |3ama4 Ha c. 251.
CepeqHbOrO reOMETPUYHOTO IBOX §17 (c. 113);§ 23
MaHVX Bifpi3KiB; IiNeHH: JaHOTO (c. 141). Py6puxa
BiJIpi3Ka B 3aJaHOMY Bi[IHOILIEHHI. « 711 MOTIUTIUBUAX»
Teopewma [lidaropa B 3agayax Ha c. 142
Ha O0OYIOBY.
[24-25] [TpukyTHUKM: OpTOLIeHTpUYHMIL, Te- | HopmaTky 1, 2
Ia7IbHUN, CEpeIVIHHUIN, PISHULIEBUIL,
ninouncnoBuii. Toukn i koo Efinepa,
npsaMma Eitnepa. ]
16 [26] Teopema EBxriza. Jlema Apximena npo | JomaTox 4
NOTMK ABOX Ki/I Ta IXHI ITapaenbHi Ji-
amerpu. Dopmymm Apximepna A pis-
HOOEIPEeHOTO TPUKYTHMKA i IPUK/ITATN
iX BUKOPMCTAHHA IPY PO3B I3yBaHHI
3aj1ay.
[27-28] [/lemn Apximena. Teopema Apximena |Py6puxka «Jlna fo-
PO MEePIEHAUKYIAP, ONYIEeHN i3 NUTINBAX» Ha C. 35,
cepelViHM JyIU KOJIa, Y AKY Bmcano |36, 116, 117, 151.
JlaMaHy, Ha OinbIy 3 T1aHOK 1aMaHoi. | JopmaTok 4
Ap6ernoc i itoro BracTuBOCTi 3a Apxi-
MEJIOM. |
[29] [Teopema MeHenas i Teopema, obep- | [JomaTok 4
HeHa Jo Hei. Teopema YeBnu Ta 1i Ha-
cripgKm. |
[30-31] [OmopHi HepiBHOCTI MiX Bifpiskamu | [JomaTok 5
y TpUKyTHUKY. HepiBnicTh Komi Ta
11 BUKOPVICTAHHA B IOBEJ,EHHI reome-
TPUYHMX HEPIBHOCTEI. ]
[32] [[Tpuuuym [ipixie B reomeTpil. ] HomaTok 7
[33] [TeomeTpuyHi codizmu. ] Py6puka «[]yist mo-
MMATANBUX» Ha C. 23,
28,232
17 PesepBHa rognna

[34]
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142 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
9 KJNIAC
17 200 Ha pik [34 200 Ha pik]
OPIEHTOBHUM PO3MNOAI1 HABYAJIbHOIO YACY
Ne s/ Tenma KinpkicThb
TOIMH
1 [Tpsami i kona Ha KOOPAMHATHIN IOV HI 4 (7]
2 Mertop 101 y TeopeMax i 3afagax 1[2]
3 MHOTOKYTHUKMI 1[2]
4  |TeomeTpuuHi IepeTBOPEHHS 2 [4]
5 Bektopu 3 [5]
6 |[lapMoHiliHi 4eTBipKM TOYOK] (2]
7 |3omoTuit nepepis 1[2]
8 |[ImBepcis i reomeTporpadis] (3]
9 | Tpu 3sHameHuTI 3a/1a4i JaABHUHYI 1[1]
10 |[Iapyxuia B reoMeTpii] (2]
11 Po3B’s13yBaHHA 3aa4, Y TOMY YMCITi 1 MigBUIIEHOI CK/Taji- 4 [4]
HOCTI 3a BCiMa TeMaMa KypCy IUTaHIMeTpil
3MICT HABYAJIbHOIO MATEPIANTY TA BUMOI'H
0O HABYAJ/IbHUX AOCAINHEHb Y4YHIB
K-ctp . . . .
3MICT HABYa/IbHOTO MaTepla}Iy HaBuanpui JOCATHCHH A Y‘IHIB
TOAVH
4 [7] | Tema 1. IIpsami i kona Ha KOOpAMHAT- | Y4eHb (yUeHNIIA)

Hill IIOIIMHI

IcTopnuni BigomocTi npo [lekapra

i 1ioro BigkpurTa. KooppuHaTy To4Kn,
110 JiMUTh BiZPI3OK Y 3aJaHOMY BiJI-
HOLIEHH]. BsaeMHe po3sMillleHHA nps-
MIX i KyTOBUII KOeillieHT mpsAMOi;
PIBHAHHA ITapajle/IbHUX 1 IepIIeHAM -
KY/IAPHUX IPAMUX.

o popmynioe: HeOOXiTHY it [10-
CTaTHIO YMOBY PO3MILI€HHS
TPbOX TOYOK Ha OJHIN IIPAMIiL;

o MOACHIOE: 1110 TAKe 3arajibHe
PIBHAHHA IIPAMOI Ta B AKOMY
BUITIAJIKYy JIOTO MO>KHa 3aIyca-
TU Y BUITIAJ] JIIHIVHOI
byHKIL;
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K-ctp . . . .
- 3MiCT HaBYa/IbHOTO MaTepiany HaBuyanbHi JOCATHEHHA Y4YHIB
3arajzibHe piBHAHHA NpAMOIL PiBHAH- |e 3anucye piBHAHHA: Tapajellb-
HA IIPAMOI y «Bifipiskax». HeobxigHa HIX 1 B3aEMHO II€pIIeH/IN -
1 JOCTAaTHA YMOBU PO3MIILIEHHA TPbOX | KYIAPHUX NPAMUX; IPAMOIL
TOYOK Ha OJIHii IPAMIL. «y BifIpi3Kax»; [Koma AmosoHis;
[PiBHAHHA Mepiann, GicexTpucy i Bu- | MEAIAHM, bicekTpucn, BUCOTH
COTU TPUKYTHUKA, 33JJaHOIO KOOP- TPUKYTHIKA, 3aIaHOTO KOOP-
AMHATaMU MOTO BepIlVH. ] PiBHAHHSA HMHa’TaMM 10T BePIHM.H]; '
koma. [Komo Anomnonis.] e P03843y€: TeOMETPUYHI 3a7aui
30BHiBIMCAaHE KOJIO TPUKYTHIKA 13 SACTOCYBATIAM METORY KO~
13aCTOCYBaHHA 10TO BIACTUMBOCTEN OpMHAT; [a/rebpaitni safati
11 foBeneHHs popmynu lepoHa. FEOMETPITHIM METONIOM .
BsaemHe po3sMillleHHA KO/Ia 1 IpAMOI1
Ha KOOPAVIHATHIN IUIOLMHI.
3acTocyBaHHA anrebpu i TpUroHoMe-
Tpii J11 O3B’ A3yBaHHA TeOMeTPIY-
HIX 3a/ia4.
MeTop KOOpAMHAT 5K 3aci6
pO3B’sI3yBaHHS reOMeTPUYHUX
3amad. [3agaui Ha BU3HAYEeHHS
reoOMeTPUYHOIO MiClid TOYOK Ha
KOOPAMHATHIN NIOVHI, pIBHAHHA
eninca i rimep6onu. Bukopucranus
reoMeTpii mpu po3B’sA3yBaHHi anre-
OpaiuHuX 3ajmay.]
1 [2] | Tema 2. MeTop mo1 y TeopeMax Y4eHnb (yueHu1 )

i 3amavax

[TpuronomerpnyuHa popma Teopemn
Yesn. ]

OmnopHi 3apadi: Ipo BifHOLIEHH,

B AKOMY JIiarOHa/Ii YOTUPUKY THUKA
BiNATbCA TOYKOIO IXHBOTO IIEPETUHY;
004MC/IeHHS TUIONi TPMKYTHUKA 32
TOBXMHAMU JIOTO MeliaH Ta BU-

coT; [IIpo 064YMCIIeHHS BifHOIIEHHS,

B AKOMY JI/IATHCA 1Bl YeBiaHU TOYKOIO
iXHBOTO IepeTnHY].

e NOACHIE: IO TaKe METOJ
IIOLL;

o popmynioe i 3anucye:
PO3B’I3aHHS OIOPHMX 3a/1ad.
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144 lporpamu paKynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu
K-ctp . . . .
. 3MicT HaBYaJIbHOTO MaTepiamy HaBuyanbHi JOcATHEHHA YYHiB

1 [2] | Tema 3. MHOTOKY THMKU Y4eHb (y4eHUIA)

O6uncnenns cuHyca KyTa mipn 18° | * 00UUCTII0E: CUHYC KYTa MipH

i paptiyciB BIMcaHOTO i1 ONMCAHOTO 18°% pamiycn Brcanoro

Ki/I IPaBWIBHOTO I ATUKYTHUKA. I7[)01'[I/IC€1HOI‘O Kin TIpaBIIbHOTO
CriBBiIHOIIIEHHS MiXK TOB)KIMHA- IUSITUKY THUKA; [CIIIBBIHO-

MU CTOPiH MPaBUIbHUX N-KYTHMKA LIEHHS MDK JTOBKIMHAMM CTO-

i 2n-xyTHuKa. [HepiBricTs IITomOMes. | PiH IPAaBUIbHNX 1-KyTHUKA
MHOTOKYTHUK! 3 BepUIMHAMHA Y BY3- i 2n-KyTHUKA];

nax 1ino4ncnosoi peuritku. Popmyna 00600umy: HepiBHicTh I1ToOM0-
[Tika.] Po3B’s13yBaHHs 3a7a4 HijjBu- MEA.

II€HO1 CKIaIHOCTI.

2 [4] |Tema 4. TeomeTpuyHi Y4eHb (y4eHUI|A)
nepeTBOPEHHS e NOACHIE: IO TaKe IPyIIa CUMe-
Ipyna cumertpii irypm. 3acrocy- Tpii dirypu, monspHa cucrema
BAaHHA reOMEeTPUYHNX ITePETBOPEHD KOOpAMHAT;
110 OBeljeHHs ONOPHUX (PaKTiB HAB0OUMb NPUKAOU: 3aCTO-
i po3p’si3yBanHs 3amad. [[lapanenpe | CYBAaHHA FCOMETPUTHNX IIEPE-
TiepeHeCeHHs i mepeTBOpeHHs CrMe- TBOPEHb Y IOBE/IEHHI OTIOPHUX
Tpii Ha KOOPAMHATHIN IIOINHI — ¢haxTiB maHiMeTpii;
3arajbHi BUMIA/IKM, pO3B’SI3yBaHHSA [sacmocosye: reOMeTPMqu Te-
3apay. [TonAapHa cucrema koopau- PETBOPCHHA 1O PO3B A3yBaHHA
HAT i IepeTBOPEHHs IOBOPOTY Ha samad].
KOOpAMHATHIN 1romyHi. Cripanb
Apximena. [lepeTBopenHs romoTeTil
Ha KOOPAVHATHIN IIOHI. 3aCTOCY-
BaHHs FeOMEeTPUYHUX IIEPETBOPEHD
JI0 pO3B’AI3YBaHHS 3a/jay ITiJBUIIIEHO]
CKJIATHOCTI. |

3 [5] | Tema 5. BekTopu Y4eHb (yueHuUIA)

YMoBa po3MmillieHHs TPbOX TOYOK

Ha OJIHIV IIpAMII AK KpUTepin
KOJIIHEApHOCTI BifATIOBiAHMX
BeKTOpiB. BektopHa popmyrna

IUIA IiJIEHHA BiJpi3Ka HaBIIiL; y 3aja-
HOMY BIJJHOIIEHHI.

e 3anucye: HeoOXiIHY 11 OCTAT-

HIO YMOBY PO3MillleHHS TPbOX
TOYOK Ha OJIHIN NIpAMIill yepes
KOJIIHEApHICTh BIJIIOBIIHUX
BEKTOPiB; BEKTOPHY POPMYITy
IiZeHHA BIJIpi3Ka y 3aJJaHOMY
CIIiBBiHOIIIEHH];
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K-cTh
TOIVIH

3MiCT HaBYa/IbHOTO MaTepiany

HaBuyanbHi JOCATHEeHHA y4YHiB

[BexTopHa opmyrna s eHTpoifa
TpuUKyTHUKA. PopMyra [aminbroHa
/1A BEKTOPa 3 II0YaTKOM y LEHTpi
OIJCAHOTO HAaBKOJIO TPUKYTHMKA
KOJIa 1 KiHIIeM B OPTOLIEHTPI LIbOTO
TpuKyTHMKA. PopMmyia Einepa fnd
BiIcTaHi MK cepefyiHaMM JiiaroHasen
OITYyKJIOTO YOTHPUKYTHUKA. ]

Bexrop-HOpMasb psAMoi. 3Ha-
XOJKEHH KOCMHYCA KyTa MK
IPAMYMMU 32 JOIIOMOI'O0: BEKTOPIB,
HaIpAM/IEHUX B3IOBX LUX IPAMUX;
BEKTOPIB-HOpMaJIeN IMX IPAMUX.
dopmyna misa 064NCIeHHA BificTaHi
BiJl TOYKM 1O IpAMOI. BekTopHMI
METOJ] PO3B’sI3yBaHHS TeOMEeTPUYHUX
3ajiay.

e 3dnucye: KOOpgHaTu BEKTOpa-

HOpMaJti 1o mpsamoi; popmymry
U1 0OYMCIIEHHA BifcTaHi Bif
TOYKY JIO IPSIMOI; [BEeKTOPHY
dbopmyny i LeHTpOoifa Tpu-
KyTHUKA, popmynu laminbro-
Ha Ta Eitepal;

o BUKOPUCMOBYE: 3a3HAUEHI Pax-

TV IO PO3B’A3yBaHHA 3a/1ad.

[2] |[Tema 6. TapMoHiiiHi 4YeTBipku TOYOK | [ YueHb (yaeHMIIs)
Osnavenns [lanna nopBiltHux BigHO- |° opmyn0€: O3HAYEHHS Ta BIIaC-
IIeHb i TAPMOHITHI YeTBipKM TOYOK. TMBOCTI TapMOHILIHOL 9€TBIPKI
Kono Anonosis i toTuyHa 10 Koja. TOY0K;
BicexTpucu BHYTpilIHiX i 30BHIITHIX |* HABOOUMb NPUKZLAOU: OTIICY
KyTiB TpuKyTHuKa. DopMy/a Boomy- | BACTHBOCTEI T€OMETPUTHIX
K101 JTiH3L.] ¢iryp uepes Mofienb rapMOHiit-
HOI 4eTBipKU TOYOK. ]
1 [2] | Tema 7. 3omoTuii nepepis Y4enb (yueHu1s)

IcTopnuni Bigomocri. [lineHHA Bif-
pi3Ka y KpaliHbOMY 1 CEpeIHbOMY BiJ-
HOILIEHHAX. TeopeMa Ipo BifHOLIEHHA
pajiyca Koia 5o ctropouu 10-KyTHUKa,
BIIMICAHOTO B Iie Ko/o. Teopemu npo
307I0TUII IPAMOKYTHUK 1 30/I0TUIA
piBHOOenpeHnit TpUKyTHUK. [ Teopema
IIpO BIJHOILIEHHA AiaroHaIi IpaBU/Ib-
HOT'O IT ATUKYTHMKA JI0 JOBXVHU 110TO
croponn. [To6ynosa mpaBMIbHOTO

I ATUKYTHMKA. ]

e MOSACHIOE: 1110 TaKe TiJIeHHs

BiJIpi3Ka y KpallHbOMY i cepef-
HbOMY BiJJHOIIEHHAX; 30/I0TUI
nepepis.
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K-cTp . . . .
— 3MiCT HaBYa/IbHOTO MaTepiamy HaBuyanbHi JOCATHEHHA Y4YHIB

[3] |[Tema 8. InBepcia i reomeTporpadisa |[Yuens (yueHnrs)

[TousTTs IpO TeomeTporpadiro.
[To6ypmosu Ulteitnepa. [To6ymoBu
Mopa — Mackeponi. IaBepcia Ta
il BmacTuBOCTI. [loBefieHHA Teope-
Mu Mopa — MackepoHi. IuBepcia
Y pO3B’sI3yBaHHi 3a/jadi ATIOJIOHiA. |

o popmyntoe: BIACTUBOCTI Iepe-
TBOPEHHA 1IHBePCil; TeopeMu
Mopa — MackepoHi;

e NOACHIE: IO TaKe T0OyIoBa
3a [lIteiirepom.]

1[1]

Tema 9. Tpu 3HaMeHuUTI 3a7a4i gaB-
HUHU

KBazparypa Kpyra, IOBOEHH Ky0a,
TPUCEKIIiA KyTa.

Yyenp (yueHu1iA)
e NOACHIOE: 110 TaKe TPU 3HaAMe-
HIUTI 3a/1a4i JaBHMHI.

[Tema 10. Ingyxuis B reomerpii
Mertopn MaTeMaTUYHOI IHAYKIIII Ta
JIOrO BUKOPUCTAHHS JI/I IOBEJICeHHA
NOTiYHUX TBepA KeHb. [Ipuknagu
PO3B’sI3yBaHHS FeOMETPUYHMX 3a/jau. |

[Ydaens (yuenniis)

e NOSCHIOE: IO TaKe METOJ] MaTe-
MAaTUYHOI IHYKIIil;

o HABOOUMb NPUKAOU: BUKO-
PUCTaHHA I[bOTO METOAY. ]

4 [4]

Tema 11. Po3B’s13yBaHHs 3aadq,

Y TOMY YMCi Ji iABUILEHOI CK/Iaj-
HOCTI, 32 BCiMa TeMaMU KypcCy I1a-
HiMeTpii

Y4enp (yueHUIA)

e 34CMOCOBYE: BUBYEHI OIIOPHI
dakTy npy po3B’sI3yBaHHI
3ajad.

OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHA

Homep
3aHATTA

ara Tema 3aHATTS

OpieHTOBHMIT MaTepia
3a migpyYHukom [3]

1[1]

IcTopuyHi BigomocTi nmpo [lekaprta

i ioro BigkpurTa. KooppuHaru To4-
KM, 11O IINTD BiIPi3OK Yy 3alaHOMY
BifHOILIEeHHI. B3aeMHe po3MilleHHA
IpAMUX i KyTOBMIT KoedillieHT mps-
MOI; pIBHAHHA Iapajle/IbHUX 1 IIep-
NEeHIVKYIAPHUX IPAMUX.

Py6puxka «[l1s go-
NIUTAUBUX» Ha

c. 10-12,19-20.§ 1
(c. 14). § 3. 3aBgaH-
Ha 2 (Ne 33-39). 3a-
BmaHHg 4 (Ne 12-17)

2[2]

3arajibHe piBHAHHA NpsAMol. PiBHAR-
HS IIPAMOI Y «Bifipiskax». HeobxigHa

1 JOCTAaTHA YMOBM pO3MIillleHHS
TPbOX TOYOK Ha OJHIN IIPAMIIL.

§ 2. Pybpuka «Jlmsa
DOIUTANBUX» Ha

c. 38-39. 3aBmanusa 3
(Ne 17-19, 22, 25)
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Homep OpieHTOBHMIT MaTepia
3aHATTA Hara Tema sansrra 3a migpyYHuKom [3]
[3] [Po3B’sa3yBanHA 3amad. PiBHAHHA 3aBgaHHAa 2

MeniaHu, bicektpucu i Bucotu Tpu- | (Ne 40-45). 3aBnan-
KYTHUKA, 33JJaHOr0 KoopauHatamMy |Hs 3 (Ne 24-31)
JIOTO BEpPIIVH. ]

3 [4] PiBuaHHA Kona. 3oBHiBOMCcaHe Koo [§ 1, § 8 (c. 62-63).
TPUKYTHUKA Ta 3aCTOCYBAHHS J10T0 | 3aB/IaHHA 2
BJIACTUBOCTEN JI JOBENEeHHS (Ne 24-28). 3aBmaH-
dbopmynu [epona. Bsaemue pos- HA 3 (Ne 23). 3a-
MillleHHA Koja i mpsAMoi Ha Koopau- |BoaHHA 4 (Ne 19-24).
HATHI IJIOIMHI. Py6puka «[lns mo-

MUTAVUBUX» Ha C. 64

4 [5] 3acTocyBaHHsA anrebpu i purono- |§ 1 (c. 15-18); § 10
MeTpii U1 po3B’sI3yBaHHs reoMe-
TPUIHUX 3a/1a4. MeTox KoopAnHAT
AK 3aCi6 po3B’A3yBaHHSA reOMeTPIY-
HUX 3aj1ad.

[6-7] [3amaui Ha BM3HAYEeHHS reoMe- Homarku 1, 2
TPUIHOTO MiCI[sI TOYOK Ha KOOPJIU-
HaTHiN romyHi. Komo Anomnosis.
Bukopucranusa reomerpii npu
pO3B’s13yBaHHi anre6paiaHMX
3aja4. |

5 [Tpuronomerpnyana gpopma § 9. 3aBpanHs 10
[8-9] TeopeMn e ]

Omnopsi 3agaui: Ipo BigHOLIEHHS,

B AKOMY JIiarOHa/Ii YOTUPUKY THUKA
IIATHCA TOYKOIO IXHBOTO IIEPETUHY;
PO 00YNC/IeHHS IUIONi TPUKYTHU-
Ka 3a JOBXMHAMU J10TO MeliaH

Ta BUCOT; [IIPO 0OYMCTIEHHS
BiIHOILLIEHHS, B IKOMY JI/IATbCA

IBi YeBiaHM TOYKOIO iIXHbOTO
IepeTUHY].
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148 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu

Homep OpieHTOBHMIT MaTepian

3aHATTA Hara Tema sansrrsa 3a migpyJYHukom [3]

6 [10] O6uncnenHs cunyca Kkyta Mipu 18° | [Ipyruit dpopsar,. § 11
i papiyciB Bnmcanoro it onucanoro | (c. 88-89). Py6puxka
Ki/T IPaBW/IBHOTO IT ATMKYTHUKA. «[Ina gonuTanBux»
CHiBBiHOIIIEHHS MK JOBXMHaMM |Ha c. 92, 95
CTOPiH IpaBWIbHUX N-KYTHUKA
i 2n-xyTHMKA. PO3B’A3yBaHHA 3a7a4
HigBUIIEHOI CKIaJHOCTI.
[11] [HepiBHicTb [ITonomes. MHorokyT- |Py6puka «Ilnsa mo-
HJKMJ 3 BEPIIVHAMY Y By3JIaxX LIi/I0- |IUTAMBUX» Ha C. 89,
yucnooi peuritku. Popmyna Ilika. |90. 3aBgannsa 12
PosB’sa3yBanHA 3amay migBuimeHoi | (Ne 31-37)
CK/IAJTHOCTI. |
7-8 Ipyna cumerpii ¢irypm. 3actocysan- |§ 16, 17. 3aBganus 24

[12-13] HsI TeOMETPUYHUX IIEPETBOPEHD
JIO TOBeNeHHS OMOPHUX (PaKTiB
11 pO3B’A3yBaHHA 3aJad.

[14-15] [[TapanenpHe mepeHecenHs i mepe- | 18-20. 3aBgaHHSA
TBOPEHHs CUMeTpii Ha KoopfuMHaT- |26, 27. Pybpuka
Hill IJIONIMHI —3arajabHi BUIIAAKM, |« TOIMUTIMBUX»
po3B’si3yBaHHsA 3ajay. [lonspHa Ha c. 139, 141.
CucTeMa KOOpAMHAT i tepeTBOpeHHs | [lofaTok 5
IIOBOPOTY Ha KOOPAMHATHIN IIJIOIIV -
Hi. Cripanp Apximena. IlepeTBopeH-
Hs TOMOTETIl Ha KOOPAVHATHIN I1JIO-
IIVHi. 3aCTOCYBaHHA F€OMETPUYHIX
IIepeTBOPEHD /10 PO3B’A3YBaHHA
3aj1a4 ITigBUILEHOI CKIaJHOCTI. |

9 [16] YMoBa po3MillleHHS TPbOX TOYOK Py6puxka «[lis mo-

Ha OJIHIN NPAMIN AK KpUTEpiil KO-  |IUTANBUX» Ha C. 153,
JiHEapHOCTI BIANOBIZHNX BEKTOpIB. |152, 154, 156.
BextopHa ¢opmyna i gineHHA § 27 (c. 174)

BiJIpi3Ka HaBIII; Y 3aJJaHOMY BiJi-
HOILIEHHI.
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Homep
3aHATTA

Hara

Tema 3auaTTa

OpieHTOBHMIT MaTepia
3a migpyYHuKom [3]

[17-18]

[BexkTopHa popmyrna i LeHTpoina
TpuKyTHNKa. Popmyna [aminbrona
JI/1s1 BEKTOPA 3 IIOYATKOM Y LI€HTPi
OIIMICAHOTO HaBKOJIO TPMKYTHMKA
KOJIa 1 KIHI[eM B OPTOLIEHTPI IbOTO
TpuKkyTHNKa. Dopmyia Einepa pa
BifICTaHi MK cepefyiHaMU iiarOHa-
71Vt OITYKJIOTO YOTMPUKYTHHUKA. |

Py6puka «[]st mo-
OUTANBUX» Ha C. 158,
160-164

10-11
[19-20]

BexTop-HOpMasIb IpAMOI. 3Ha-
XOJPKEHHS KOCMHYCA KyTa MK
IPAMJMMU 32 JOIIOMOIOI0: BEKTOPIB,
HaIIPAMJ/IEHUX B3[IOBXX LMX IIPAMUX;
BEKTOPIB-HOpMaJIeN UX IPAMUX.
dopmyra s 064ncieHHA BifcTaHi
BiJl TOYKM 10 IpAMOI. BekTopHMIN
MEeTOJ] PO3B sI3yBaHHS FeOMeTPUY-
HUX 3a/la4.

Py6puka «[Jst go-
OUT/IMBUX» Ha C. 166,
168-171.§ 27. 3a-

BIIaHHA 32

[21-22]

[Osnauenns ITamnma nmogBiitHMX
BiIHOIIIEHDb 1 TApMOHINHI Y€ TBipKI
TO4YOK. Koo AnosioHis i moTu4Ha 1o
Koj1a. bicekTpucy BHYTPIllIHIX i 30-
BHIIIHIX KyTiB TpUKyTHMKa. Popmy-
J1a IBOOIIYKJIOI TiH3 M. |

Iomatok 3

12
[23-24]

3onoTuit nepepis. IcropmnuHi Bifo-
MocrTi. [li/leHHsA Bifipiska y KpailHbO-
My i cepelHbOMY BiflHOLIEHHAX. Teo-
péeMa IIpo BiJHOLIEHHA pajiiyca Koja
10 CTOpOoHM 10-KyTHMKA, BIXCAHOTO
B 11e KoJ10. Teopemu npo 30m0Tuii
IPAMOKYTHUK i 30710THi piBHOOE-
IpeHnil TpUKyTHUK. [Teopema mpo
BiIHOIIIEHH: [{iarOHasIi IPaBUIBHO-
IO IT ITUKYTHUKA JIO IOBXXVHMY J10TO
croponu. ITobynoBa rpaBuibHOrO

I ATUKYTHUKA. ]

Homatok 4
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150 lporpamn pakynbTaTuBHUX KypcCiB i rypTka ® 7—9 Kiacu

Homep OpieHTOBHMIT MaTepian
ara Tema 3aHATTS .

3aHATTA 3a migpyJYHukom [3]

[25-27] [[TousTTS IpO TeomeTporpadiro. Honmatku 6, 7

[To6ypmosu lteitnepa. [To6ymoBu
Mopa — MackepoHi. InBepcia ta
11 BmacTuBoOCTI. [loBefieHHA Teope-
M1 Mopa — MackepoHi. IuBepcia
y pO3B’sI3yBaHHi 3a/jaui ATIOJIOHiA. ]

13 [28] Tpu 3sHamenwnTi 3agavi jaBuuau — | [Jomatok 7 (c. 243)
KBaJipaTypa Kpyra, IOABOEHHA Ky0a,
TPUCEKIIiA KyTa.

[29-30] [MeTox matemaTnyHOl iHAyKIIil HopaTok 8
Ta J10T0 BUKOPVUCTAHHS JIJISI JIOBe-
JIeHHS JIOTIYHNX TBEPIKEHb.
[Tpukmany po3B’si3yBaHHA
reOMeTPUYHNUX 33/1ad. |

14-17 Po3p’a3yBaHHA 3amay, y oMy uncni | 3aBmaHHA «[lepeip
[31-34] I igBUILEHOI CKJIAHOCTI 3a BciMa  |cebe» Ha c. 251. 3a-
TeMaMU KypcCy IUIaHiMeTpil. BanHA «IlimcymkoBe
IIOBTOPEHHA»
Ha C. 266
NITEPATYPA

1. Amnoctonosa I. B. [eomerpisa. 7 knac.— K.: [enesa, 2004.— 216 c.
2. Amnocronosa I. B. [eomerpis. 8 kimac.— K.: Ienesa, 2008.— 272 c.
3. Amnoctonosa I. B. Jeomerpis. 9 knac.— K.: Ienesa, 2009.— 304 c.
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8-11 KJIACU

MoAyJib HACTIA

Mporpama daKkynbTaTUBHOIO Kypcy Anf y4HiB 8—-11 KnaciB

AsTOp: Anocmonoea Ianuna Baoumisena, npogecop Kuiscokozo
0071acH020 THCMUMYmy nicASOUNNIOMHOI 0c8imu nedazoziuHux Kaopis,
Kaouoam @izuko-mamemamuuHux Hayx, 0oueHm

NOACHIBAJIbHA 3ANUCKA

MeTol0 mpornoHOBaHOTO (aKyIbTATVBHOTO KYPCY € IMOIIMONIEHHA 1 pO3IIN-
pPEeHHA 3HaHb YYHIB 3 IIEBHMX TeM IIKi/IbHOTO KypCy MaTeMaTNKy, GOpMyBaHHA
B HUX YMiHb i HABMYOK pO3B’s3yBaHH: OiIbII CKIQJHUX i pISHOMaHITHUX 3ajjad,
1110 CIPUATYME II0JA/IbIIOMY YCIIITHOMY CK/Ia[JaHHIO BiJJIIOBiTHOTO PiBHA BCTYII-
HUX BUIIPOOyBaHb (30BHIIIHBOTO He3aJIeKHOTO OIiHIOBAHHS) Ta MallOyTHbOMY
HaBYaHHIO Y TEXHIYHUX BUIIMX HABYA/IbHUX 3aK/Iaflax.

3MicT mporpamu Kypcy IIOB’sI3aHMI 3i 3MiCTOM OCHOBHOT'O HaBYaJbHOTO
Marepiajly IPOrPaMHOIO KypCy MaTeMaTUKU [I/I 3ara/IbHOOCBITHIX HaBYa/IbHUX
3aKJIaJiiB i BOGHOYAC MAa€ CAMOCTIilTHMIA XapaKTep. IIoHATTA «MOAy/NIb Yncna» BBO-
IUTbCA B KypCli MaTeMaTMKM 3araJlbHOOCBITHIX HaBYa/IbHUX 3aK/IafiiB B 6 Kiaci,
ajle B IOJJa/IbIIIOMY, HaBiTh Y Iporpami i KIaciB 3 MOIMMOIEHNIM BUBYEHHAM
MaTeMaTUKM, IOMY IIPUIIIAETbCA MajIo yBaru. basosi migpy4yHmky MicTATD nine
OKpeMi 3aBJJaHHA Ha MOJYJIb YMCIIa.

[IpoTe 3aCBOEHHS MOHATTS MOJY/IA YMCIa MOTPiOHE He JuIle JIsi OBOJIO-
IiHHSA anropuTMaMy apudMeTUIHYX [Jiil 3 JOJATHUMU Ta BiJl EMHUMM YUCITAMIA.
Bono cnipusie popMyBaHHIO B YYHIB aOCTPAKTHOTO Ta aJITOPUTMIYHOTO THUIIIB
MUCJIEHHS, JIOTIYHOTO MUC/IEHHs pO3TanyXeHHs (Ipu BUKOPUCTaHHi anrebpa-
iYHOTO 3MiCTy MOAY/IA); MOUIYKOBOI €BPUCTUYHOI JiA/IBHOCTI (IIpY IOIIYKY pa-
I[iOHAJIBHNX CIOCOO0iB PO3B’A3yBaHHA). 3ayBa)kMMO, IO caMe JyIsA IepeBipKu
PIBHA pO3BUTKY BIJIOBIIHMX THUIIIB MUCTIEHHA a6iTypieHTiB 10 3aBJJaHb BCTYII-
HIX iCIINTIB, AK MPaBNUIO, BKIIOYAIOTD 3aBJAHHA Ha MOAY/b uKcia. OBONIOAiHHA
HaBJMYKaMV PO3B’sI3yBaHH 3aiad Ha MOZY/Ib YJC/Ia € YMOBOIO He Ti/IbKY yCITillI-
HOTO CKJIAZJaHHA BCTYIHOTO iCIIUTY 3 MaTeMaTUKM (30BHIITHbOTO HE3aIeXKHOTO
OLIiHIOBAaHHs), ajle HeOOXiZIHOI0 YMOBOIO /I ITO/J/IbILIOTO BUBYEHHA KYPCY BM-
1101 MaTeMaTUKIN.
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152 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu

3aBfjaHHA Kypcy — MeTopmyHe (POPMYBAaHHS BiIIOBITHUX TUITIB MUC/ICHHS
yepes AUAAKTUKY 3aBJaHb Ha MOAY/Ib YMC/IA IUIAXOM OIIpAlfOBaHHA 3 YYHAMU
3ajia4 Ha MOHATTA MOJY/IA YVC/IA BiJy HAMIIPOCTIIINMX O 3aBJaHb PiBHA BCTYIHUX
iCIUTIB MO TeXHIYHMX BUIIMX HaBYAJIbHMX 3aK/IajiB (30BHIIIHbOTO HE3aJIEKHOIO
TeCTYBaHH:) Ta OMTIMITiaJ] 3 MaTeMaTHKI.

BuB4yeHH:A KypCy po3pax0oBaHO Ha 4 HaBYa/IbHi pOKM, pa3oM — 68 HaBYa/lb-
HUX roguH (1 roguHa Ha TYOKJEHDb MPOTATOM OJHOTO IIBPivYs KOXXHOTO 3 BifIo-
BiTHUX HaBYaJIbHUX POKiB).

Posmogin roguH ymMoBHMII, TeMaTU4YHE Ta OUOAKTUYHE HAIIOBHEHHA MOXE
KOpPEeryBaTICA BUMTEIEM 3a/IeXKHO Biff HOTpe6 i MOXX/IMBOCTEN KOHKPETHOI IPYIIN
Y4HIB.

SIKk OCHOBHMII IPOIIOHYETbCA MOCIOHUK [1], ampoboBaHuUit y po6oTi 04HO-
3a09HMX KyPCiB floyHiBepcuTeTchKOI minroToBky HTYY «KIII».

3aysancenns. IIporpamMy JaHOTO KypCy y3TOIKEHO 3 IIPOrpaMoro (paKysbTa-
TUBHOTO Kypcy «Po3B’a3yBaHHA 3ajau 3 mapamerpamm» (c. 161). Ii ¢axynbra-
TUBHI KypCU JOL/IBHO IIPOBOJWTH IIapae/IbHO ab0 I04eproso (1o miBpivyio).

OPIEHTOBHUI PO3NOAIN HABYAJIbHOIO YACY

Kinb-
Knac Tema KicTh
TOAUH
8 |BukopucranHsa anre6paivHOro Ta reOMETPUYHOTO 3MICTY MO- 17
LYJIs1 9VICTIa IS CIIPOLIeHHs anreOpaidHMX BUpasiB Ta npu
pO3B’s13yBaHHi JiHITHUX PiBHAHD i HEpiBHOCTE
9 |IleperBopenHs rpadikiB ¢pynkmin i mobygosa IMT anrebpaiu- 17
HUX PIBHAHD 1 HEPIBHOCTEN, 1[0 MICTATh 3HaK MO Y/
10 [IIo6bymoBa I'MT TpuroHomMeTpmYHNUX BUPa3iB, 10 MiCTATDH 3HAK 17
Mopy7nA. Po3p’A3yBaHHS KOHKYPCHMX anreOpalyHMX piBHAHD
1 HepIBHOCTEI, CUCTEM PIBHAHD 1 HEPIBHOCTEN IIEPLIOTO M APY-
rOTO CTEIIeHiB, 10 MiCTATh CUMBOJIN A0COTIOTHOI BeTMYMHY —
pisHi MeTOnV pO3B’A3yBaHHA
11 |Po3p’A3yBaHHA pi3HOMAHITHUX PiBHAHD i HEPIBHOCTEIL, Y TOMY 17
YUCTIi 3 MapaMeTpaMu, 0 MiCTATh CUMBOJ aOCOMIOTHOI BeJN-
YUHU
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Mogynb yucna 153

3MICT HABYAJIbHOI0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4HIB

8 KJAC (0pyze nigpiuuss — 17 200)

K-cTb . . . .
TOTIH 3MicT HaBYa/IbHOIO MaTeplany HaBuyanpni JOCATHEHHA YIHIB
2 | AnrebGpaiuHe O3HaUYEHHS MOAYIS Y4enp (yueHnIs):
yycna. JIBi HaMromoBHiNIi Bac- * 3HAXO0UMb MOJY/Ib YVCTIa;
TMBOCTI MOJY/ISl IHC/IA: | a | >0, e 3ACMOCOBYE BIACTUBOCTI MORYIA
| _ a| — | a | ) IUIA COPOILLEHHA YNCTIOBUX BU-

pasiB, L]0 MICTATb 3HAKM MOJYIA.

3 |KBagparHmit KOpiHb Ta aOCOMIOTHA | Y4eHb (yUeHUIIs):

Be/IMYMHA YMCIa. * 34CMOCOBYE BIACTUBOCTI MOAY/IA
IUIA CIIPOLIEHHA BUPa3iB, 110
MICTATb pafiVIKaJIN.

2 |TeomeTpumyHMI 3MiCT MORY/A UMC- | Y4eHDb (Y4eHUIA):

na. OCHOBHI BIaCTVBOCTI MORY/IA  |e MOACHIOE T€OMETPUYHUI 3MiCT

quCa. MOZYIISL;

o opmyntoe i 00600uUmMb BIACTU-
BOCTI MO/ YKCIIA.

2 |Hannopocrimi ninHiiiHi piBHAH- Y4eHb (yueHNIIA):
HS, 1[0 MICTATh 3HAK MOZJY/IS e p036°A13y€ HANMIIPOCTIIII MiHiiTHI
(|x| =a, x—a| =b, ax—c| =b, PIBHAHHA 3 MOJY/IAMU, BA-

KOPUCTOBYIOUM anreOpaiaHmit
1 TeEOMETPUYHMIL 3MICT MOJY/IA
4JIC/Ta; BPaXOBYE OOME>KEHHS
Ha IIpaBy YacTUHY PiBHAHHSA

|ax—c|=bx+d.

|ax—c|=bx+d).

2 | Po3p’aA3yBaHHA NiHIIHNX HEpiBHO- |Y4eHb (Y4eHUIA):

cTeit BULY | x— a| >b, |x— a| <b o NOSICHIOE TEOMETPUYHMIT 3MICT
3 OIIOPOIO0 Ha T€OMETPUYHNI 3MICT HEpIBHOCTEN | x— a| > b,
MOJYIAL. | x—a|<b;

e p036’A3y€ NiHilHI HepiBHOCTI
3 MOJY/IAMU, BUKOPUCTOBYIOUN
IX TeOMETPUYHY iHTepIIpETALIiIO.




154 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu
K-cTp . . . .
TONH 3MicT HaBYaTBHOTO Marepilany HaBuanbHi JOCATHEHHS YIHIB
2 |JliniitHi piBHAHHS, IO MIiCTATh MO- | Y4eHb (Y4eHUI):
ILy/Ib Iifi 3HAKOM MOAY/IA,— Pi3Hi  |e p036°I3ye MiHilHI piBHAHHA, IO
CIIoco6u po3B’A3yBaHHA. MICTATDb MOZY/Ib IIiJ] 3HAKOM MO-
LY/, PiSHUMU CITOCOOAMIL
1 |Posp’a3yBaHHA MiHIHMUX HEpPiBHO- | YueHb (yueHMI):
CTell, 110 MiCTATb MOLY/Ib IIifl 3HA- | PO36A3y€ MiHiiHI HEPiBHOCTI
KOM MOJIYJIf, 3 OIIOPOIO Ha TeoMe- 3 MOZIY/IAMY, BUKOPUCTOBYIOYM
TPUYHUI 3MICT MOJY/IA YMCIA. reOMEeTPUYHY IHTEPIPETALiI0
MOJLYJIA.
2 | Po3p’a3yBaHHS piBHAHD, 1O MiC- Y4enp (yueHu1A):
TATb CYMY MOJY/IIB JIIHITHUX BU- o NOSACHIOE TEOMETPUYHII 3MICT
pasiB, METOJOM IHTEPBAJIIB Ta i3 CyMU IBOX MOJY/IIB JIHITHMX
3aCTOCYBaHHAM reOMEeTPUYHOI BIpas3iB;
iHTepnpeTarii.  p036’A3y€ BiMOBiAHI TMIIN PiB-
HAHbD.
1 |PesepsHa rogyuna
9 KNIAC (nepuwe niepiuus — 17 200)
K-c1p . . . .
TOTIH 3MicT HaBYaIbHOTO Marepilany HaBuyanbHi JOCATHEHHSA YIHIB
1 |IloBTOpeHH:A OCHOBHUX (paKTiB 3a | YueHb (YIeHULIA):
Kypc 8 Kiacy. e (popmynt0€ BTACTUBOCTI MOTYILA
YICIIa;
e p036’A3y€ NiHiNHI PIBHAHHS, IO
MICTATh 3HAaK MOMY/I;
e 34CMOCOBYE BIACTUBOCTI MOJY/IA
IUIA CIIPOLEHHA BUPa3iB, 110
MICTATb pafVIKaIn.
4 | Po3p’s3yBaHHS HepiBHOCTel Iep- | Y4eHb (y4eHuIs):

IIOTO 1 PYTOro CTEIEeHIB, 110 Mic-
TATb 3HAKM MOZY/Is, PI3HUMMA CIIO-
cobamu (depes anrebpaiaHMI

1 reOMeTPUYHMIL 3MICT MOZY/IA,
CyMU MOZY/IIB, IiTHECEHHAM HEPiB-
HOCTI 10 KBaJpara, METOOM IHTep-
BaJIiB TOIIO).

o NOACHIE TEOMETPUYHMI 3MICT
MOJY/IA JIIHITHOTO BUPa3y, CyMI
MOZY/IiB JIiHITHUX BUPa3iB;

e p036’13y€ HEPIBHOCTI i3 3HAKAMMU
MOZY/IsI Pi3HUMU CIIOCOOAMIL.
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K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepiany HaBuyanpHi JOCATHEHHA YIHIB
2 | Po3p’a3yBaHHS piBHAHD i HEPiBHO- |Y4eHb (Y4eHUI):
CTell, 1110 MICTATD Pi3HUIIX0 MOAYIIIB |e NOACHIOE TEOMETPUYHNI 3MICT
JIHIHAX BUpPa3iB, i3 3aCTOCYBaH- PISHMIII IBOX MOZY/IIB JIIHITHUX
HAM reOMEeTPUYHOI IHTepIIpeTallil. BYIpa3iB;
 p036’A3y€ BiMOBiHI TMIIN PiB-
HSHbD.
2 |Cucremarnsanis i ysaranbHeHHS Y4eHb (yueHUI):
HaBYa/IbHUX JOCATHEHD YYHIB o 3Hae rpadixy QyHKILi BifmOBiz-
3 Temn «[lepeTBopenHs rpadikis HO J10 IIpOrpaMu;
bYHKIIiT». * PO3DI3HAE | BUKOPUCIMOBYE OCHOB-
Hi aJITOPUTMM IEPETBOPEHHA
rpadikiB ¢pyHKIIiN (B310BX Ocel
Ox, Oy; sMiHM 3HaKa Ilepef apry-
MEHTOM i PYHKIIi€10; MHOXKEHHS
aprymMeHTy i pyHKIii Ha 4nmcro).
3 |Ilob6ymoBa rpadikiB GpyHKuiit Buny |YdeHb (yuyeHWIs):
y= | fx)l, y= f(| X |) iTMT aji- | MOSICHIOE OCHOBY BifTIOBiTHMX
re6paidHIX BUPAsiB | )/|= f(x);ix nepeTluaopeHb 1 aITOPUTMU IXHbO-
IepeMillleHH: B3[JOBXX KOOPJVHAT- TO SAMCHEHHA; .
HIX OCeil. o BUKOPUCMOBYE 3a3},1aqem He-pe-
TBOPEHA IIPU PO3B A3yBAaHHI KOH-
KPETHNX 3aB/laHb.
2 |IlobynoBa 'MT anrebpaiunux piB- |Yd4eHb (yaeHUIs):
HAHD 1 HEpIBHOCTEI, 1J0 MICTATH » NOSACHIOE OCHOBY BIJIIOBIAHUX
|x| i | y|, IX IepeMillleHHA B3[I0BX IIepeTBOPEHD 1 AJITOPUTMHU IXHBO-
KOOPAVHATHUX OCEIL. IO 37Ii/ICHEHHS;
o 0yoye BignosigHi I'MT Ha xoop-
OVHATHIN IJIOLIVHI.
2 |Ilo6ynoBa 'MT anrebpaivnux piB- |Yd4eHb (yaeHUIs):
HAHD 1 HEpIBHOCTEI, 110 MICTATH » NOSACHIOE OCHOBY BIJIIOBIIHUX
| X—a | + | x—bl|, |x—y | + | x+y|,ix | THepeTBOPeHD i anropurmu ixHpo-
IepeMilljeHHA B30BX KOOPAVHAT- IO 37Ii/ICHEHHS;
HIIX OCEIL. o 60yoye BignoBigHi TMT Ha koop-
OVHATHIN IJIOLIVHI.
1 |PesepBHa roguHa
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[porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu

10 KNAC (0pyze nispiuuss — 17 200)

K-cTp
TOIMH

3MiCT HaBYa/IbHOTO MaTepiany

HaByanbHi JOCATHEHH: YYHiB

[ToBTOpEHHs OCHOBHUX (aKTiB 3a
Kypc 8-9 Kmacis.

Y4enp (yaeHu):

o popmynt0€ BTACTUBOCTI MOT YA
YICIIa, TEOMETPUYHUIN 3MICT
JIIHITHOTO BUPa3y i1 CyMMU
(pisHu1i) mBOX MiHITHUX
BUIpa3iB;

* 34CMOCOBYE BIACTUBOCTI
MORY/IA 1A CIIPOILLEHHS BU-
pasiB, 1[0 MICTATb paiKau,
pO3B’13yBaHHA PiBHAHD
1 HepiBHOCTEI], 1110 MICTATD
3HAK MOJY/IA;

o 0yoye IMT anre6paiqanx pis-
HAHD 1 HEPIBHOCTEI, 110 MICTATH
3HaK MOJYI/IA.

[To6ymoBa I'MT TpuroHomeTpmd-
HJIX BJpa3siB, 1[0 MICTATDH 3HAK
MOJIYJIA.

Y4enp (yaeHu):

o 6yoye ITMT TpuronomeTpmIHNX
BMpAa3iB, 10 MICTATDH 3HAK MO-
INYES

o NOACHIE AJITOPUTMMU, Ha Kl CIIK-
paroThCA Ll IepETBOPEHHA.

Po3B’A3yBaHHA KOHKYPCHUX aJITe-
OpalyHMX PiBHAHD i HepiBHOCTEI,
CUCTEM pIBHAHD 1 HEPIBHOCTEN,
1[0 MiCTATb CUMBO/NU a0COMIOT-
HOI BENIMYNMHI,— Pi3HiI MeTOAM
PO3B’A3yBaHHA.

Y4eHb (yueHuUIA):

* 34C1MOCO8YE IO PO3B’A3YBAHHA
PIBHAHD 1 HEPIBHOCTEN 3 MOZY-
NAMU Ppi3HI METOAM, Y TOMY YMCIII
11 rpadivny iHTepIpeTario.

Po3B’s3yBanHA anrebpaiyHmx
PIBHAHD 1 HEPIBHOCTEN IEPLIOTO

I APYTOrO CTEIEHIB 3 ITapaMeTPOM,
110 MICTATDH CUMBOJI a0COIIOTHOI
BEIYVHIL.

Y4enp (yaeHuA):

 p036’A13y€ 3a3HAYEHI PiBHAHHA
i HepiBHOCTI pisHMMM criocoba-
MU, Y TOMY YMC/Ii M1 32 JOIIOMO-
roio rpadivHoi iHTeprpe-
Tallil.
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11 KNIAC (0pyze niepiuuss — 17 200)

K-cTp . . . .
TOTIH 3MicT HaBYaTbHOTO MaTreplany HasuanpHui JOCATHEHHA YIHIB
4 |IloBTOpeHHA OCHOBHUX (aKTiB 3a |Yd4eHb (Y4eHUIA):
Kypc 8-10 xacis. e (popmynI0€ BTACTUBOCTI MOTYIIA
4yIC/1a, TeOMETPUYHMI 3MICT JIi-
HilTHOTO BUpasy it cymn (pisHu-
11i) IBOX JIiHITHNX BUPa3iB;
* 30CMOCOBYE BIACTUBOCTI
MOJY/IA [JIs CIIPOIIEHHSA BI-
pasiB, 1[0 MICTATb pafiuKaIu,
pO3B’sI3yBaHHA PiBHSHD i He-
piBHOCTEI, 1110 MICTATD 3HAK
MOJ Y/,
o 0yoye I'MT anre6paiqyumx pis-
HAHD 1 HEPIBHOCTEN, 1JO MICTATH
3HAKM MOJYIIS;
 po36’a3ye anrebpaivHi piBHAHHA
IIEPIIOTO 1 IPYroro CTeneHin
3 MOJIy/IEM i TapaMeTpOM.
3 |Ilo6bymoBa 'MT moka3HMKOBMX Y4eHb (yueHUIA):
i norapudmivanx Brpasis, o 6yoye ITMT nmoxasHMKOBUX
110 MICTATH 3HAK MOJYJIA. i norapudmivHNx Brpasis,
110 MICTATb 3HAK MOJYJIA.
4 |Po3B’s13yBaHHA KOHKYPCHUX TpM- | Y4UeHb (y4eHMIIA):
TOHOMETPUYHUX, TOTAaPUPMIUHUX | 3ACHOCOBY€E NO PO3B A3YBAHHA
1 TIOKa3HMKOBYX PIBHAHD 1 HEPIBHO- | 3a3HAYE€HUX PIBHAHD 1 HEPIBHO-
CTell, 0 MiCTATDb CUMBON a6co- CTel pi3Hi METOM, Y TOMY YUCIIi
JIIOTHOI BEJINYMHN,— Pi3HI METOAM 11 rpadivHy iHTepIpeTanilo.
pO3B’sI3yBaHHA.
6 |Po3p’s3yBaHHs piBHSHB i He- Y4enp (yueHn1s):

PIBHOCTE, Y TOMY YMCIIi TPUTO-
HOMETPUYHNX, ITOKa3HUKOBIX

i norapndmivyHmx 3 mapameTpamu,
110 MICTATDH CUMBOJI a0COTIOTHOI
BE/INYVHA.

e p036’A3y€ piBHAHHSA i HEPiBHO-
CTi IIEPIIOTO 11 IPYrOro CTENEeHiB
3 MapamMeTpaMi, 10 MICTATh
CUMBOJI A0COJTIOTHOI BEJIMYMHN,
pisHMMM crTocO6aM, Y TOMY 4MCIi
11 3a JoromMorolo rpadivHoi iH-
TepIIpeTarlil.
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158 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu
OPIEHTOBHE KANEHAAPHO-TEMATUYHE NJIAHYBAHHSA KYPCY
8 KNAC (0pyze niepiuuss — 17 200)
Homep TTara TeMma 3aHSATTS OPIGHTOI.SHI/II/I Marepian
3aHATTA 3a mocioHuKoM [1]
1-2 AnrebpaiyHe O3HAYEHHS MOIY/IA § 0,1, 2. 3aBganHsa
4yncia. /JIBi HalirooBHIiII Bja- 1-10
CTMBOCTI MOJy/Is YMCTIA: |a | >0,
|—a|=]al
3-5 KBagparauii kopinb Ta abcontorna |§ 3. 3aBmanns 11-18
Be/IMYMHA YMCIA
6-7 [eomeTpranmit 3mMicT Mof /A uncna. |§ 4-5. 3aBganna 19
OcHOBHI BTaCTMBOCTI MOJy/IAA YMCTIA
8-9 Hannpocrimti 1iHiiiHi piBHAH- § 6. 3aBmanna 20
Hs, 1[0 MICTATb 3HaK MOZY/IA
(|x|=a, x—a|=b, ax—c|=b,
|ax—c| =bx+d)
10-11 PosB’;IsyBaHH;I MiHIHKX HepiBHO- |§ 7. 3aBmaHHA 21, 22
CTeﬁ[BMp;y|x—a|>b, x—a|<b (Ne1,4)
3 OIIOPOI0 Ha TEOMETPUYHUI 3MICT
MOZY/IA
12-13 JlinijiHi piBHAHHA, 1O MicTATb MO- | § 8. 3aBmanHA 23
Iy/b IIiJI 3HAKOM MOJY/IA, Pi3Hi CII0-
coOM pO3B’A3yBaHHA
14 Po3B’s3yBaHHA niHiNIHUX HepiBHO- | $§ 9. 3aBHaHHA 24
CTell, 1[0 MICTATb MOJY/Ib IIiJT 3HA- (Ne 1-8, 14, 16-18,
KOM MOZY/IsA, 3 OHOPOIO Ha reoMe- 20)
TPUYHUI 3MICT MOJYJIA YMCTIa
15-16 Po3B’s13yBaHHA piBHAHB, 10 MicTATSH | § 10 (c. 54-56,
CyMY MOZYJIB iHIHNX Bupasis, Me- |61-64). 3aBgaHHA
TOZIOM iHTepBasIiB Ta i3 3acTocyBaH- |Ne 25 (Ne 1-10, 13, 14,
HAM IeOMEeTPUYHOI IHTepIIpeTalil 16-23)
17 PesepBHa ropguHa
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9 KNAC (nepuwe nigpiuus — 17 200)

Homep TTara Tema 3aHsATTS Opi(—IHTOl.;HI/IPUI Marepian
3aHATTA 3a mocionukom [1]
1 [ToBTOpeHH:A OCHOBHUX (akTiB 3a  |3aBmaHH:A 17 (Ne 2),
Kypc 8 xmacy 18 (Ne 2),
20 (\e 12-14),
22 (Ne 8-10), 23
(Ne 6, 17),25 (Ne 5, 6)
2-5 Po3B’sa3yBanHA HepiBHOCTel nepio- | § 7, 9. 3aBganuA 21,
TO i IPYTOro CTeIeHiB, o MiCTATh |22, 24 (Ne 9-25),
3HaKM MOZY/IA, pisHUMMU criocobamu |25 (Ne 8-50)
(uepes anrebpaiyHmit i reoMeTpUY-
HIJ 3MICT MOJIY/IsA, CyMU MOZY/IIB,
IIiTHECEHHAM HEPIBHOCTI 1O KBaJpa-
Ta, METOIOM iHTEepPBaJIiB TOIIO)
6-7 Po3B’sa3yBaHHA piBHAHD i HepiBHO- | § 11. 3aBmanH:A Ne 26,
CTell, 1110 MICTATD Pi3HUI0 MOAYIIB |27
JiHIVHAX BUPasiB, i3 3aCTOCYBaHHAM
reOMeTPUYHOI IHTepIIpeTaLil
8-9 CucremaTusanis i ysaraJibHeHHA OnopHi KOHCIIEKTU
HaBYa/IbHUX JOCATHEHD YYHIB 3a Ne 9-11
temolo «IlepeTBopenHs rpadikis
byHKILii»
10-12 [TobynoBa rpacdikis ¢pynxuin sugy |$12 (c. 88-99).
y= | fx)l, y= f(| x |) iTMT an- | OmnopHi KoHCTIEKTH
reOpaiuyHuX BMpasis |y| = f(x);ix Ne 12-14. 3aBpan-
TepeMillleHHs B3[OBX KOOpMHAT- |1 28 (Ne 1-6, 12,
HIX oceu 16-18, 20)
13-14 [To6ynoBa 'MT anrebpaiunux pis- |§ 12 (c. 100-115). 3a-
HAHD 1 HEPIBHOCTEMN, 1JO MICTATD BmaHHsA 28 (Ne 13-15,
|x| i |y , IX IIepeMileHH B3[JOBX 20-23, 25, 26, 30-32,
KOODPJIMHATHMX OCeNt 38, 40, 46, 47)
15-16 [To6ynosa 'MT anre6paiunux §12 (c.115-117). 3a-
PIBHAHD 1 HEPIBHOCTEN BMpa- BIaHHA 28 (Ne 27-29,
3iB, IJ0 MIiCTATD | x—a | + | x—b|, 49-52)
|x—y|+|x+y , IX IepeMileHHA
B3JJOBXX KOOPJAVHATHUX OCel
17 PesepBHa ropguna

e-lam
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10 KNAC (dpyee nigpiuuss — 17 200)
Homep Tara Tema 3aHATTS OpiGHTOI?HI/II?'I MaTepian
3aHATTA 3a mocioHukoM [1]
1-4 [ToBTOpeHHA OCHOBHUX (akTiB 3a  |EnemenTn 3aBmanb
Kypc 8-9 KmaciB 24, 25, 28
5-6 [To6ymoBa IMT Tpuronomerpnunnx |§12. 3aBgaHHA 28
BJPa3iB, IIJO MICTATb 3HaK MOJY/LA (Ne 7-11, 16, 19, 24,
41-44)
7-12 Po3B’s3yBaHHA KOHKypcHuUX anre- | §13.
OpaluHMX piBHAHD i HepiBHOCTelt,  |3aBmanHs Ne 29 (Nel),
CUCTeM PiBHSIHD i HEpPiBHOCTEIA, 30, 31 (Ne1-10, 12,
1[0 MICTSATH CMMBOJIM a0COTIOT- 27-29, 38-40)
HOI BEIMYNHI,— Pi3HI MeTOAM
PO3B’A3yBaHHA
13-17 Po3p’a3yBaHHs anrebpaiyHux §14 (c. 156-162,
PIBHAHD 1 HEPIBHOCTE IIEPLIOTO c. 172-190)
Ta IPyTOrO CTEIEHIB 3 IIapaMeTPOM,
1[0 MICTATDH CMMBOJI 20COMIOTHOT
BE/INYVHY
11 KNAC (0pyze niepiuuss — 17 200)
Homep Tara TeMma 3aHATTS OpieHTOI?HI/II?'I MaTepian
3aHATTA 3a mocionukomMm [1]
1-4 [ToBTOpeHHs OCHOBHUX QakTiB 3a  |EnemenTu 3aBmanb
Kypc 8-10 xaciB 24, 25, 28, 29, 30, 31
5-7 [To6ymoBa 'MT nokasHukoBux i 1o- |§ 12. 3aBganus 28
rapu@MivHMX Bupasis, mo mMictate | (Ne 33-39, 45, 48)
3HaK MOJ YA
8-11 Po3p’A3yBaHHA KOHKYPCHUX TPU- § 13. 3aBpaH-
TOHOMETPUYHUX, norapudmivamx  |Ha 29 (Ne 2-7), 31
i moxasHMKOBMX piBHAHD i HepiBHO- |(Ne 11-26, 30-50)
CTell, 1[0 MICTATh CMMBOJIM abCco-
JIIOTHOI BeJINYVIHY,— Pi3HI METOAU
pO3B’A3yBaHHA
12-17 Po3B’s3yBaHHA piBHAHD i HepiBHO- | § 14 (c. 163-171,

CTel, Y TOMY YMC/Ii TPUTOHOMETPIY-
HUX, TOKa3HUKOBUX i morapudmiy-
HIX 3 TapaMeTPOM, 1110 MIiCTATh
CMMBOJT A0COJTIOTHOI BeTIVYMHNA

191-202)

e-lam



POBB'ﬂ3yBaHHFI 3aja4 3 rnapametTpamun 161

NITEPATYPA

1. Amnocronosa I. B. Xurpomynpuit mogynb.— K.: @akr, 2006.— 256 c.

2. AmnocronosaI. B. /I cam! — K.: dakr, 1997.— 202 c.

3. Tomy6eB B. V1. Ab6comoTHas BemM4YMHa YUCaa B KOHKYPCHBIX 9K3aMeHax IO
MmaTtematuke.— JIbBoB: JKypHan «KBantop», 1991.

4. Topumrreis I1. V., ITononckuit B. b., Axup M. C. 3agaun c mapameTpamMmm.—
K.: PUA «Tekct»; MIT «OKO», 1992.

5. OunkenpiurenH JI. I1. 3agaun ¢ abcomoTHON BenmmunHoM (Momymem).— K.:
OcsiTa, 1997.

6. IMapeiruu V. @., Tonry6es B. V1. ®axynbTaTuBHBIL Kypc II0 MaTeMaTuKe. —
M.: IIpocsemenne, 1991.

7. Sciacekuit B. B. Bubpani koHKypcHi 3agadi 3 MateMaTuku. Pospin «Anre-
opa».— K.: «KIII», 1995.

8. Amocronosa I. B., fcincbkmit B. B. Ilepmi 3ycTpivi 3 mapamerpamu.— K.:
®akr, 2008.— 324 c.

PO3B'AA3YBAHHA 3A[0AY 3 NAPAMETPAMM

Mporpama ¢paKynbTaTUBHOrO Kypcy And y4yHiB 8—-11 KnaciB

ABTop: Anocmonoea Ianuna Baoumisna, npogecop Kuiscokozo
00671aCH020 iHCMUMYmy NicsIOUNAIOMHOT 0c8imu neddazoeiuHux xaopis,
Kaoudam QisuKo-mamemamuyHux Hayx, 00UeHm

NOACHIBAJIbHA 3ANUCKA

3MiCT IporpaMyu MPOIIOHOBAHOTO (DaKYIBTaTUBHOTO KYPCY Y3TOIKYETHCA 3i
3MiCTOM OCHOBHOTI'O HaBYa/IbHOT'O MaTepiajy IPOrPpaMHOIO KypCy MaTeMaTUKY [T
3araJIbHOOCBITHIX HaBYa/IbHMX 3aK/IafiiB 1 BOGHOYAC Ma€ CaMOCTIVIHUI XapakKTep.

MeTol0 KypCy € mornubneHHs ¥ pO3LIMPEHHs 3HaHb YYHIB 3 IEBHUX
TeM LIKiZIbHOTO KypCy MaTeMaTVKy, GOpMYBAaHHSA B HMX YMiHb I HaBUYOK
pO3B’s13yBaHHA OiNbII CKIA/HNUX i pi3HOMaHITHUX 3ajady, IO CIPUATUME IIO-
Nla/IbIIOMY YCIIITHOMY CK/Ia[JaHHIO BiJTIOBifTHOrO piBHSA BCTYIIHUX BUIPOOY-
BaHb (30BHIIIHBOTO He3aJIe)KHOTO OIiHIOBAaHHS) Ta Mall0yTHbOMY HaBYaHHIO
y TEXHIYHUX BUIIMX HaBYa/JTbHUX 3aKIazax.

3apjaui 3 mapamMeTpaMy TPAJULIHO BXOAATD [0 3aBAaHb BCTYIIHUX iCIIUTIiB
3 MaTeMaTHKY [0 BUIIVX HaBYaJIbHUX 3aK/IafliB (30BHIITHBOTO HE3A/IEXKHOTO OIli-
HIOBaHH!) 3 METOIO IIepeBipKM PiBHA JIOTIYHOTO 71 a0CTPAaKTHOTO MIC/IEHHA abi-
TYPIEHTIB, 3[JaTHOCTI JIO aHaJIi3y ¥ y3arajibHEHH, HEeOOXimHMX IJId ITONAJIbIIOTO
HaBYaHHA y TEXHIYHUX BUILMX HaBYA/IbHYX 3aK/Iafiax.

Po3p’s13yBaHHA 3a/ja4 3 TapaMeTpaMy BYMarae eBHOTO PiBHS pO3BUTKY Bif-
NoBigHUX THMiB MycieHHA. DOpMYyBaHHS y HIKOJAPIB 3aTHOCTI O poOOTH 3 Ta-
KVMM 3aBJJaHHAMM BYMAra€ 4acy § IOCIIZOBHOI METOANYHOI poOOTU BUMTEJIS.
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162 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu

OcTranHe MaibKe HEMOXX/IMBO 3MIVICHUTY Iifi YaC BUBYEHHSA IIPOIPAMHOTO MaTe-
piany abo Ha IMO3aK/IaCHUX 3AHATTAX 3 MIATOTOBKM 10 30BHIIIHBOTO OIIiHIOBAHHS
B OCTAHHIN piK HABYaHHA B IIKOJI.

3aBfjaHHA KypCy — IIOCTYyIOBa aJjalTallisf YYHIB O PO3B’sI3yBaHHA 3ajjad
3 mapaMmeTrpamiy, GOpMyBaHHS B HUX e/IleMEHTapPHUX HAaBMYOK poboOTM 3 BiAmo-
BifIHMMU 3aBJJaHHSAMY, MVCIEHHS PO3raJy)KeHHs, a Ii3Hille J1 TOUIyKOBOro ab-
CTPAKTHOTO MUC/IEHHS, BMiHHA MOJE/TIOBATY Ta TAKOHIYHO 1 IIPO30PO 3aNMCyBaTI
PO3B’A3aHHA TaKIX 3aJad.

BuB4YeHH:A Kypcy po3paxoBaHO Ha YOTMPY HaBYaJ/IbHI pOKM, pa3oM — 68 Ha-
BYQJIbHMX rofivH (1 ropgmHa Ha TVOKAEHb IPOTATOM OJHOTO IMiBpidys KOXKHOTO
3 BiITOBiTHMX HaBYaJIbHMX POKIB).

Posniopist rogyiH yMOBHMIA, YYUTENb MOXKE KOPEryBaTy J10T0 3a/IeXKHO Bif 110-
Tpeb i MOXX/IMBOCTEN KOHKPETHOI TPYIN Y4HiB.

SIK OCHOBHMII IPONIOHYEThCA MOCIOHMK [1], anpo6oBanuit y po6oTi ouHO-
3a04YHMX KypCiB floyHiBepcuTeTcbKoI migroToBku HTYY «KIII».

3aysasncenns. IIporpaMy FaHOTO KypCy Y3TOKEHO 3 IIPOrpaMor0 (axyiib-
TaTUBHOTO Kypcy «Mopynb uncima» (c. 151). i ¢pakynpratuBHi Kypcu HomibHO
HIPOBOIUTY MapajeTbHO a60 OYeproBo (10 MiBpivvIo).

OPIEHTOBHUI PO3NOAIN HABYANIbHOIO YACY

KinbkicTh
TOIMH

Kiac Tema

8 | AnropuTMy po3B’sI3yBaHHA 3ajia4 3 TapaMeTpaMIu: JIiHiHi 17
PIBHAHHA; CUCTEMU JIIHITHUX PiBHAHD; pIBHAHHA, 1O 3BO-
IATHCA [0 JHIMHAX; KBaipaTHI piIBHAHHA Ta CIIBBiHOIIEH-
HS MDK IX KOpEHAMU

9 |Po3B’a3yBaHHsA 3ajia4 3 MapaMeTpaMu: anrebpaivyHi He- 17
PIBHOCTI; pIBHAHHS, 11O 3BOAATDHCA [0 KBaJPaTHUX; IPAMI,
KoJIa i KBagpaTu4yHa QyHKIIiA Ha KOOPAVHATHIN MJIOIMHi;
PO3MillJeHHsI KOPEHIB KBaZIpaTHOI'O TPMUY/I€HA BITHOCHO
yuciaa

10 |Po3p’a3yBaHHA 3a/1a4 3 MapaMeTpaMu: 3a/jadi, 10 3BOAATHCA 17
10 pO3MillleHHs KOPEHiB KBafipaTHOIO TPUYIEHY BiTHOCHO
qycia abo iHTepBay; 3aCTOCYBaHHA rpadivHOl iHTepIIpeTa-
11il 10 po3B’A3yBaHHA aNreOpaiyHNX 3a/5ad

3 MapaMeTpaMu

11 |Po3p’a3yBaHH 3a/ja4 3 MTapaMeTpaMu: TPUTOHOMETPUYHI, 17
IIOKAa3HMKOBI 11 morapudMiuHi piBHAHHA Ta HEPiBHOCTI; 3a-
fladi Ha BUKOPMCTaHHA IIOXi{HOI Ta ONITUMi3allio

e-lnm
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3MICT HABYAJIbHOI0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB

8 KNAC (nepue nispiuuss — 17 200)

K-ctp . .
FOTNH Tema 3aHATTA HaBuanpHi JOCATHEHHSA YIH1B
1 |CucremaTtusanis it y3araabHeHH: | Y4eHb (y4eHUIA):
OCHOBHNX ITOHATDb PO (PYHKIIIIO, |e MOACHIE, 110 TaKe CTana i 3MiHHA
PO3B’sI3yBaHH:A PiBHAHb BULY Be/M4YMHY (Y JTAHOMY PO3TJIAfL),
2x=a, ax =2.IloHATTa IpO 0071acTi BU3SHAYEeHHS JI 3HAYeHb
CiMeiicTBO pO3B’sA3KiB PiBHAHHA ¢$yHKIIi{; MOHOTOHHICTD,
BiTHOCHO II€BHOI 3MiHHOI HapHICTh i HEMTApHICTh PYHKIIIT;
o p036’A3Y€ 3a/1aUy 3 IAPaMeTPOM;
 3aNUCY€ BIGIOBIAb 10 3a/a4i 3 apa-
METPOM.
1 |OcHoBHa cuMBoOsTiKa TeOpii MHO- | Y4eHb (yuyeHNIs):
KVH Y 3aIJICi MaTeMaTUYHUX o NOSACHIOE i 3dCMOCOBYE TIPENUKATU:
TBEPA KEHDb E,E C, T, U, N, =, &
3 | AnropuTM™ po3B’sI3yBaHHA Bifi- | YueHb (ydeHM1A):
HOCHO X JIIHI/IHOTO PiBHAHHA e MOSCHIE BiITIOBIIHUI a/ITO-
kx = ¢ i7ioro 3acTocyBaHHA PUTM i 3aCMOCO8YE OO NI
PO3B’13yBaHHA MiHIHNX PiBHAHD
3 OJHUM 1 ieKi/IbKOMa
[IapaMeTpaMN.
2 | Po3p’sasyBanHs NiHilHIX piB- Yuenn (yueHuUIs):
HAHD, 1110 MICTATb ITapaMeTp e p036’s13y€ PiBHAHHA BijIIOBiHOTO
Yy 3HaMEHHUKY BULLY.
2 | Po3p’A3yBaHHS CUCTEMU JBOX JIi- | YueHb (yIeHMLIs):
HIIHMX PIBHAHD 3 IapaMeTpaMI |e HOACHIOE TEOMETPUYHNI 3MICT
CUCTEMU JBOX JIHIIHUX PIBHAHD
3 BOMA HEBiIOMUMM i 3ACMOCO8YE
JI0TO JIs1 pO3B’I3YBaHHS CUCTEMU
[BOX JIHIMHNUX PIBHAHD 3 ITapaMe-
TpaMIL.
3 |Po3B’A3yBaHHA PiBHAHD Ydens (yueHu):
3 IapamMeTpaM, 1110 3BOAATHCA e MOSCHIOE BIAIIOBIAHMUI a/ITO-
IO MiHIMHUX PUTM i 3aCMOCO8Y€ 1OTO 10
pO3B’s13yBaHHs PiBHAHD 3 IIapaMe-
TpaMI, 10 3BOJATHCA
IO MiHIVIHUX.




164 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu
K-cTp . .
TONH Tema 3aHATTSA HaBuanbui JOCATHEHHS YIHIB
1 |Anroputm p03B’;13yBaHH;1 BIiJI- Y4eHb (yueHuUIA):
HOCHO X PiBHAHb ax’ +bx+c=0 |* N0ACHIOE BIOBiHMII aro-
PUTM i 3aC1MOCOBYE 1OTO 10
pO3B’s13yBaHHA PiBHAHD 3 IIapaMe-
Tpamu Bupy ax’ +bx+c=0.
3 |KsagparHi piBHAHHA 3 mapaMe- | Y4ueHb (YIeHULs):
TpaMM Ta CIiBBiZHOIIEHHA MK |e p036’43y€ BifTIOBiIHI 3aBJaHHS.
IX KOpeHAMU
1 |PesepBHa rogmna
9 KJNIAC (nepuie niepiuus — 17 200unu)
K-cTp . .
TOTIH Tema 3aHATTA HaBuanpui JOCATHEHHSA YIHIB
1 |IloBTOpeHHH i1 y3arajbHeHHA Yuens (yueHuUI):
HaBYa/IbHOTO MaTepiany o popmynt0€ OCHOBHI BIACTUBOCTI
3a Kypc 8 kiacy byHKii;
e NOACHIOE 3MICT IPEAVIKATIB €, &,
C, &, U, N, =, <; 110 Take
pO3B’A3aTy 3aady 3 Imapame-
TPOM, 3aINCaTy BIIIOBIb O 3a-
fadi 3 mapaMeTpOM; aJIlTOPUTMU
PO3B’A3yBaHHA JiHIHNX i KBajipart-
HIX PiBHAHbD 3 IapaMeTpaM,
CUCTEMM JIBOX JIIHITHAX PIBHAHB.
3 |AnropuT™Mu po3p’sA3yBaHHA Ydenb (yaeHnIa):
JIHIMHUX HEPIBHOCTEN 3 IIapa-  |e MOACHIOE BISIIOBIAHI a/ITOPUTMU
MeTpaMu i 3acmMocosye X 1o po3B’I3yBaHH:A
JHIMHUX HEPIBHOCTEN 3 OFHUM
1 IeKI/IbKOMa ITapaMeTpaMu.
2 |KBapgparHi HepiBHOCTI 3 mapaMe- | YueHb (yueHUIA):
TpaMu e NOSCHIE BINIOBIAHI a/ITOPUTMU
i 3acmocosye X [y pO3B A3yBaHHA
HEPIBHOCTEN JPYroro CTerneHs 3 of-
HVIM 1 IEKiI/IbKOMA ITapaMeTpaMIL.
2 | Posp’a3yBaHHA npo60OBO- Y4eHnb (yueHuns):

JIHIMHAX HEPIBHOCTEN 3 IIapa-
MeTpaMu

* p036’s13y€ HEPIBHOCTI BifIIOBigHOTO
BULLY.

e-lam
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K-cTp
TOIMH

Tema sauarTTa

HaByanbHi JOCATHEHHA YYHiB

2 PosB’HsyBaHHH CKIaHILINX
HEPIBHOCTEI 3 ITapaMeTpaMu

Y4eHb (yueHuUIA):

o MOOentoe ma 304CHIOE
pO3B’s13yBaHHA HepiBHOCTeN! 3 Iapa-
MeTpaMI.

2 | Po3p’s3yBaHHs piBHIHD 3 Iapa-
METpPaMIU, IJ0 3BOJATHCA
10 KBaZipaTHUX

Yuens (yueHUI):

e MNOSCHIOE BiIIIOBITHUI a/Ir0-
PUTM i 3aCMOCOBYE IOTO 1A
PO3B’s13yBaHHA PiBHAHD 3 IIapaMe-
TpaMy, 1[0 3BOJATHCSA [0 KBaJpar-
HUX.

2 |IIpami, Kona i KBagpaTn4yHa
bYHKIIis Ha KOOPMHATHI TUT0-
IIHI

Y4enb (yuyeHuns):

e NMOACHIOE TEOMETPUYHUI 3MICT 3a-
JIayi;

o MOOent€ ma 30ilicHI0E pO3B’A3Y-
BaHHS BiIIIOBITHMUX 3aadY.

2 | PosmileHHA KOpEHiB KBaJpar-
HOI'O TPUYJIEHA BIZTHOCHO 4MC/Ia

Yuyens (yueHUIA):

e NOACHIOE TEOMETPUYHMI 3MICT 3a-
madvi;

o MO00entoe ma 30ilicHI0E PO3B’A3Y-
BaHHS BIIIOBITHUX 3aay.

1 |PesepBHa rogynHa

10 KNAC (nepwe niepiuuss — 17 200)

K-ctp
TOOMH

TeMma saHgaTTA

HaByanbHi JocCATHEHHA YYHIB

3 |IloBTOpeHHA i1 y3arajibHEHHA
HaBYa/IbHOTO MaTepiany 3a Kypc
8-9 KaciB

Y4eHb (yueHNIA):

e NOSACHIOE, IO TaKe PO3B A3aTH 3a/ia-
4y 3 [IapaMeTpPOM, 3aINCATU BiJIIO-
Bifib [0 3a/1a4i 3 TapaMeTpOM; aJl-
TOPUTMI PO3B SA3yBaHHA JIiHITHUX
1 KBaJJpaTHUX pIBHAHb 1 HEPIBHO-
CTell 3 MapaMeTpaMu, CUCTEMHU SBOX
MiHIHAX PIBHAHDb; TeOMETPUYHUI
3MICT B3aEMHOTO PO3MillleHHA Mps-
MUX, Koja i r[apa6om/[, pO3MillleHHA
KOp€HIB KBaZpaTHOI'O TpUY/IeHa
BITHOCHO YMC/Ia.

e-lam



166 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu
K-cTp . .
TONH Tema 3aHATTA HaBuyanpHi JOCATHEHHA YIHI1B
Po3mimieHHs KopeHiB kBafpaT- | YdeHb (Y4eHUIA):
HOTO TPUY/IEHY BifTHOCHO iHTep- |e MOSACHIOE TEOMETPUIHUI
Bamy 3MICT 3a/ja4 Ha pO3MillleHHA
KOPEeHiB KBAaJJpaTHOTO TPUU/IEHY
Bi[IHOCHO iHTEpBay i 3acmocosye
JI0TO J/Is1 pO3B’I3YBaHHS TaKMX
3a/iad.
4 |3apgaui, 0 3BOAATHCA IO PO3- Y4enb (yaeHUIA):
MillleHHs KOPEHiB KBaJipaTHOIO |e PO3ni3HaAeE BiNOBINHI 3aja4i,
TPUYWIEHY BiTHOCHO 41cIa abo 37ilicHIOE TTepeOpMYTIOBaHHA
iHTepBay iXHbOI YMOBMU Ta pO3B’s3Y-
BaHHA.
2 | Y3arajibHeHHS 3HaHb YYHIB Y4eHp (yueHu):
3 Temu «IlobynoBa i mepeTBOpeH- |o 300paxae ecki3u rpadikis
HA TpadikiB PyHKIi» OCHOBHIX ajIreOpaiaHmnx
byHKIIi;
o MOACHIE AITOPUTMU IIEPETBOPEH-
HA QYHKIII:
y=f(x)—> y=f(-x),
y=—f(x), y=f(xta),
y=fx)ta, y=af (x),
y=f(ax), y=| f(x)],
y=f(x]). | r]=f.
4 |3acrocyBanHsA rpadivHoi iH- Y4enb (yaeHuU1):
TepIpeTalii 0 po3B’A3yBaHHA |e MNOACHIOE 3MICT TpadiuHo]
anre6paivYHMX 3aBJjaHb 3 apa- IHTeprpeTalil 3aBJaHb
MeTpamu (y TOMY 4KCIi 3 IapaMeTpaMM, y TOMY YMCIi
71 31 3HAKOM MOJLY/IA) 1 BiITTIOBiTHUX BJIAaCTUBOCTEN
MOJ YIS UMUC/IA, CyMU JBOX
00epHEeHNX BeIVYMH, CUMeTPii
3aj1avi TOIIO.
1 |PesepBHa roguna

e-lam
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11 KNAC (nepuie niepiuus — 17 200)

K-cTp . .
rOVMH Tema 3aHATTA HaBuanbHi JOCATHEHHS YIHIB
2 |Cucremarnsanis i y3araJbHeHHs | Y4eHb (Y4eHUIA):
HABYa/IbHOTO MaTepialy KypCcy 3a  |e MOACHIOE aITOPUTMMU
8-10 xmacu pO3B’sI3yBaHHA JiHINTHUX | KBa-
IpaTHUX PiBHAHDb Ta HEPIBHOCTEN
3 IIapaMeTpaMM, CUCTEMHU JBOX
NiHIMHUX PiBHAHD 1 HEPIBHOCTE;
TeOMETPUYHUN 3MICT B3aEMHOTIO
pO3MillleHHA NPAMUX, KOJIa i I1a-
pabomnu, po3MileHHs KOpeHiB
KBaJpaTHOIO TPUY/I€HA BiTHOCHO
YycIa 1 iHTepBaiy, BIaCTUBOCTI
CYyMU MOJYJiB, B3aEMHO 0OepHe-
HUX QYHKIL.
4 | Po3B’s13yBaHHSA TPUTOHOMETPUYHNX | YUeHD (yUeHMIIA):
PIBHAHD 1 HEPIBHOCTEI 3 ITapaMe- | e P0O3ni3HA€E OIIOPHI 3a/1advi 1 aro-
TpaMu puUTMU;
o MO00emo€ i 30iliCHI0E PO3B’A3Y-
BaHHA BIAMOBIJHMX 3a7ad4.
4 | Po3B’s3yBaHHSA IOKa3HMKOBUX Y4eHb (yueHWIIA):
i norapndmivHNX piBHAHD e po3ni3Hae ONOPHI 3ajadi 1 anro-
Ta HEPIBHOCTE 3 MapaMeTpaMu puUTMY;
o MO00emo€ i 30iliCHI0E PO3B’A3Y-
BaHHA BIIMOBIJHMX 3a7ad.
4 | Po3p’sa3yBaHHA 3a/1a4 3 mapaMeTpa- | Y4eHb (YIeHUIA):
MM Ha BUKOPUCTAHHA MOXIAHOI  p036°3y€ PIBHAHHA BifiNIOBiHO-
rO BUAY.
2 | Po3p’aA3yBaHHA 3a/1a4 Ha ONTUMi- Y4eHb (yueHNIIA):
3alliio * 3HAE i NOSACHIOE 3MICT Pi3HUX
cII0co6iB pO3B’A3yBaHHA BifilIO-
BiJHMX 3a/iay.
1 |PesepBHa rogyuna

e-lam



168 [Tborpamu pakybTaTBHMX KypciB i rypTka ® 8—11 Knacu
OPIEHTOBHE KANEHAAPHO-TEMATUYHE NNAHYBAHHAl KYPCY
8 KNAC (nepuwe niepiuusi — 17 200)
Homep Tara TeMma 3aHATTS Opl(—:HTOl.%HI/II/I Marepian
3aHATTA 3a nmocioHukomM [1]
1 CucremaTusanis i y3araJbHeHHS § 1. 3aBmanHsA 1
OCHOBHUX ITOHATD PO PYHKIIiO,
pO3B’sI3yBaHHA PiBHAHD BUAY
2x=a, ax =2. IlonarTta npo cimen-
CTBO PO3B’sI3KiB piBHAHHS BifIHOCHO
II€BHOI 3MiHHOI
2 OcHoBHa cuMBO/TiKa Teopii MHOXMH |§ 2. OTIOpHi KOHCIIEK-
y 3aIl)ICi MaTeMaTUYHUX TBepJ KeHb |Tu 1-2. 3aBgaHHA 2
3-5 Anroput™m posp’asyBaHHA BifHOC- | § 3, 4. OnopHUII
HO X JIiHITHOTO PiBHSAHHA kX = ¢ KOHCIIEKT 3.
i /10ro 3acTOCyBaHHA 3aBjannAa 3, 4
6-7 Po3B’s13yBaHHA NTiHIHIX piBHAHB, § 4. 3aBmaHHA 4
1110 MICTATH ITapaMeTp y 3HaMEH-
HUKY
8-9 Po3B’s13yBaHHA crcTeMM ABOX JiHiN- |§ 6. OIOpHMIT KOH-
HIX PIBHAHD 3 IapaMeTpaMu CIEKT 7. 3aBJaHHA 6
10-12 Po3B’s3yBaHHA piBHAHD 3 mapame- | § 7. 3aBHaHHA 7
TpaMy, 110 3BOJAATHCA O JMiHITHUX
13 Anroput™m posp’a3yBaHHA BifHOC- | § 8 (c. 40-43). Omop-
HO X PiBHAHD BUIy ax’ +bx+c=0 |HMI KOHCIIEKT 8.
3aBpaHHA 8 (Ne 1-6)
14-16 KBagparHi piBHAHHSA 3 mapame- § 8 (c. 43-45). Omnop-
TpaMM Ta CIIIBBIJHOLIEHHA MDK IX  |HI KOHCIIeKTH 8-9.
KOpEHSMU 3aBganna 8 (Ne 7-30)
17 PesepBHa ropuna
9 KNIAC (nepuwe niepiuus — 17 200)
Homep TTara TeMma 3aHATTS OplGHTOI.}HI/II/I Marepian
3aHATTA 3a mocioHuKoM [1]
1 IIoBTOpEHHA 11 y3araJlbHEHHA Ha- OnopHi KOHCIIEKTN
BYa/IbHOTO MaTepiajly 3a Kypc 1-3, 7-9. EnemeHTN
8 Kimacy 3aBJjaHb 1-8
2-4 Anroputmu po3p’sa3yBaHHs NiHi-  |§ 9. OnopHMIT KOH-

HJIX HEPIBHOCTEN 3 IIapaMeTpaMu

crekT 4. 3aBmaHHA 9

e-lam
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Homep Tara Tema 3aHATTS OplGHTO]?HI/II/I Marepian
3aHATTA 3a mocioHmuKoM [1]
5-6 KBagparHi HepiBHOCTI 3 mapaMe- § 10. 3aBmanua 10
TpaMu
7-8 PosB’sisyBanHs ipo6oBo-niHiiiHuX | § 11 (c. 64-70). 3a-
HepiBHOCTeN! 3 TapaMeTpamMu BraHHA 11 (Ne 1-8)
9-10 Posp’sa3yBanHA ckmagHimmx HepiB- | § 11 (c. 70-74). 3a-
HOCTeI 3 mapaMeTpaMu BraHHA 11 (Ne 9-13)
11-12 Po3B’si3yBaHH# piBHAHD 3 mapame- | § 12. 3aBganHs 12
TpaMI, 1110 3BOJATHCA 10 KBafipaT-
HIX
13-14 [Tpswmi, kona i kBagpaTuuHa PyHk- | § 5, 13. OnopHi KoH-
1111 Ha KOOPJAMHATHIN IIOLIVHI criektu 8—11. 3aBmaH-
HA 5, 13
15-16 Posmimenna kopeniB kBaipatHoro |§ 14. 3aBganHua 14
TpUYIEHA BITHOCHO 4MC/Ia
17 PesepBna roguHa
10 KNAC (nepuie nispiuus — 17 200)
Homep TTata Tena 3aHATTS OPIGHTOI.}HI/II/I Marepian
3aHATTA 3a mocioHuKoM [1]
1-3 IToBTOpeHHA 11 y3arajbHeHHA OrnopHi KOHCTIEKTH
HaB4Ya/IbHOTO MaTepiajy 3a Kypc 1-11, 19. EnemenTtu
8-9 kaciB 3aBHaHb 3-14
4-6 Posmimenna kopeniB kBaipatHoro |§ 15. OnopHmit KoH-
TpUYIEHA BIZTHOCHO IHTepBay cnext 20. 3aBmannAa 15
7-10 3apadi, 110 3BOLATHCA 1O po3MillleH- |§ 16. OnopHi KoHCIIeK-
Hs KOPEHIB KBaJIpaTHOro Tpu4aeHa |1ty 19-21. 3aBmanna 16
BiTHOCHO 4ncia abo iHTepBany
11-12 Y3aranbHEeHHA 3HaHb YYHIB 3a Te- OnopHi KOHCIIEKTH
moto «[TobymoBa i mepeTBOpeHHs 5-7,10-18
rpadikiB GyHKIIiN»
13-16 3acrocyBaHHA rpadivHoi iHTep- §17 (c. 115-121,
mpeTanii 10 po3B’A3yBaHHS anre- 123-132). OnopHi
OpalyHMX 3aBJjaHb 3 MapaMeTpaMy | KOHCIIeKTH 22. 3aB/iaH-
(y Tomy umcri it 3i 3HaKoM Moayna) |HaA 17 (1-10, 15)
17 PesepBHa ropguHa

e-lam
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170 [porpamn pakynbTaTuBHUX KypciB i ryptka ® 8—11 Kinacu
11 KNAC (nepwe nigpiuuss — 17 200)
Homep TTara TeMa 3aHATTS Opl(—IHTOl:"HMﬁ MaTepian
3aHATTA 3a mocioHukom [1]
1-2 Cucremarusaliis i ysarajbHeHHs OrnopHi KOHCTIEKTI
HaBYaJIbHOTO MaTepiany Kypcy 1-22.§ 17 (c. 124).
3a 8-10 knacu EnemenTu 3aBmaHb
3-17
3-6 Po3p’sa3yBanHA TpuroHoMeTpuuHux |$§ 17 (c. 121-125,
PiBHAHD 1 HEPIBHOCTEN 3 ITapaMe- 133-134); § 18.
TpaMu 3aBpaHHA 17
(Ne 11-12, 14), 18
7-10 Po3B’s13yBaHHA MOKa3HUKOBUX i 10- |$§ 17 (c. 113-115);
rapu¢MivHMX piBHAHD Ta HepiBHO- |$§ 19. 3aBmanH:A 17
CTeil 3 mapaMeTpaMu (Ne 13), 19
11-14 Po3p’s3yBanHA 3amayq 3 mapamerpa- |$§ 20. 3aBganus 20
MM Ha BUKOPUCTAHHA MOXIZHOI
15-16 Po3B’s13yBaHHA 3a1a4 Ha OITH- § 21. 3aBgannsa 21
Mi3alliro
17 PesepBHa rognna
NITEPATYPA
1. Amnocronosa I. B, fAcincekuit B. B. Ilepmii sycrpivi 3 mapamerpamm.— K.:

Anoctonosa I. B. Xurpomyppuit mogynb.— K.: @akt, 2006.— 256 c.
Anocromnosa I B. I cam! — K.: dakr, 1997.— 202 c.
Topurrents I1. I., [Tononcekuii B. b., Axip M. C. 3agaui 3 mapamerpamu.— K.:

Hasapenko O. M., Hasapenko JI. [I. Tucsa4a i oguu npuknaz. PiBHoCTi i He-
piBHOCTi.— Cymu: CnoboxaHmuHa, 1994.— 272 c.

dinpkenmrteits JI. I1. [JomamHii peretntop. Bubpani rimaBu KOHKypcHOI Ma-
TEeMaTUK!U B MeTOJAX i 3afayax. Kuura yersepra. [lapamerpu.— K.: €BpoiH-

Actpebunenxuii I. A. 3agaun ¢ napamerpamn.— M.: [IpocBenienne, 1986.—

Jlo6anosa JI. B., @inbkenmreitn JI. I1. Bubpani 3ajaui enemenTapHoi Mate-
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[MPOI'PAMU KYPCIB
3A BUBOPOM J14 8-9 KJIACIB

3a nawTyHKamu nigpy4HuKa reomertpii (8 Knac)
MopinbHicTb WiAnX yucen (8 Knac)

HectaHpapTHi meTOAM PO3B’'AA3YyBaHHA AEAKUX PIBHSAAHDb
BULLUX cTeneHiB (8 abo 9 kKnac)

3apavi eKOHOMIYHOro 3MicTy B Kypci anreopu (8—9 Knacm)
OpirameTpis (8 a60 9 Knac)

HdecaTtb ypoKiB rapmoHii (9 Knac)

feomeTpUYHUKN NpPaKTUKYM (9 Knac)

leomeTpuyHi no6yaoBHU (9 Knac)

NpadiyHi oopa3u anredGpaiyHmUX PiBHAHb
i HepiBHOcTeH (9 Knac)

Hab6aunXeHi 064YUC/IeHHs Ta IX NPaKTU4YHe
3actocyBaHHA (9 Knac)



3A NALUTYHKAMU NIAPYYHUKA FEOMETPII

Mporpama Kypcy 3a BUGOPOM AN YYHIB 8 Knacy

Astop: [em’sanenxo Onexciii [eanosuu, yuumenv mamemamuxu
niyero Ne 100 «I1odin» Ilodinvcvkozo pationy m. Kuesa

NOACHKBAJIbHA 3ANUCKA

Kypcnu 3a Bubopom y fonpodinpHiii miarorosni sabes3nevyoTb OBONTOLIHHSA
YIHAMU CHCTEMOIO TeOMEeTPUYHMX 3HaHb, YMiHb 1 HABMYOK, HEOOXiTHMX /1A Ha-
BYAHHA Yy MPOdiMbHNX KIacaxX CTApIIOl IIKOMM, a TAKOX CHPUAIOTH CBiTOMOMY
BUOOPY BIaCHOI OCBITHBOI TPAEKTOPII.

Kypc «3a mamrTyHkamu HijpydHyuKa reoMeTpii» po3paxoBaHuil Ha 8 TOAVH
1 BK/IIOYA€E Ti MUTAHHA T€OMETPil, AKI CTBOPIOIOTH IIMPOKI MOXK/IMBOCTI Jj1 PO3-
BUTKY PO3YMOBUX 371i0HOCTEI! y4UHiB, TOTi9HOTO 1 KPUTUIHOTO MICIE€HHA, iHTYi-
11i1, ysiBM, pOPMYIOTb YMiHHA MipKyBaTy, Oy[yBaTy JIOTi4Hi «JIaHIIFXKKM». Y Kypci
PO3IIANAITHCA TaKi BOX/INMBI NUTAaHHS, K 6araToBapiaHTHI TeOMeTpUYHI 3af1adi,
KOMOiHaTOpHa reoMeTpis, 3a7adi Ha JOBeeHHsI TeOMETPUYHUX TBEPIKEHb Ta 3a-
nadi Ha mo6ymoBy. Lli mutanHA € BaxmByMy npy GOpMYBaHHI LiTiCHOI crcTeMI
reOMeTPUYHMX 3HaHb, OCOOIIBO IIPY MepeXofi JO cTapurol IpodinbHOI MIKOIL.
HaHuit Kypc NOK/IMKAHUM MiATOTYBATH YYHIB AK IO Y4acTi B pi3HOMaHITHUX Ma-
TeMaTUYHNX 3MaraHHAX, TaK i 0 ITOJA/IbIIOrO HABYaHHA Y K/lacax, ie MaTeMaTn-
Ka BYBYAETDHCS HA IPO(]iTbHOMY piBHI.

MeTa Kypcy — cdopmyBatu CTiliknit iHTepec MKOIAPIB O TreoMeTpii, po3um-
PUTH IX MAaTEMATUYHUI CBITOIVIAZ, PO3BMHYTU JIOTIYHE Ta KPUTUYHE MUCIEHH,
IHTYIIIif0 Ta epyANLIiI0 YYHIB, IIO3HAIOMUTH IX 3 PO3MAITTAM reOMeTPUYHIX 3a-
Jlad Ta METOZIaMU 1X PO3B’sI3yBaHHSI.

Kypc pospaxoBanmuit Ha y4HiB 8 KjaciB 3araJbHOOCBITHIX HaBYa/JbHNX 3a-
KJIaJJiB, BUBYAETHCA IPOTATOM OfiHi€l uBepTi I cemecTpy 3 pospaxyHKy 1 rognna
Ha TYDKJIEHD 3 BapiaTMBHOI CK/IaJJOBOI HaBYa/IbHOI'O IUIAHY.

OPIEHTOBHE TEMATUYHE NJIAHYBAHHSA
TA BUMOTI 10 HABYAJIbHUX AOCATHEHD YYHIB

(1 200 Ha muscoenv, 6cv020 8 200)

Homep . .
Tema 3aHgarTTa HaBuanpHi JOCATHCHHA Y‘IHIB
3AHATTA
1 bararosapiaHTHI reome- Y4Hi IOBUHHI:
TPUYHI 3a/a4i e po3ni3Hasamu 3agadvi, 110 MAIOTH Je-

KiJTbKa BUMAKiB (PO3B’s3KiB);
e ymimu po3B’sI3yBaTM 3ajjadi, 1[0 Ma-
I0Th IeKi/libKa BUNA/IKiB (pO3B’s3KiB).
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Homep
3aHATTA

Tema 3aHATTH

HapyanbHi JocATHEHHA YYHiB

2

Komb6inatopHa reomerpis

Y4Hi NOBUHHI:

o 3Hamu KOMOiHaTOpHI IpaBWIa CyMI
i ;o6yTKY;

o ymimu po3B’s13yBaTy KOMOiHATOPHI
3ajiadi 3 reOMEeTPUYHUM 3MiCTOM
(6e3 3acTocyBaHHS QOpPMYII).

3-4

TeomeTpuuHi 3aja4i Ha [10-
BeJJeHHA

Y4Hi NOBUHHI:

e 3HAMU OCHOBHI METOAY 1 IPUIOMUI
foBelleHH:A (MeTOf Bifi CyIpOTUBHOTO,
BUKOPVCTAHHSA OJATKOBYUX ITOOYIOB,
JOTIOMDKHUX Qiryp To1o);

e YMimu 3aCTOCOBYBATU Pi3HI MeTOAM
i mpuiioMu 10 po3B’sI3yBaHHA reoMe-
TPUYHUX 3aJ]a4 Ha JJOBEfIeHHA.

HepiBHicTb TpUKyTHUKA

Y4Hi NOBUHHI:

e 3HAMU HEPIBHICTh TPUKYTHMKA TA Ha-
CJIIIKM 3 Hel;

e yMimu po3B’s3yBaTy 3ajaui i3 3acTo-
CYBaHHAM HEPIBHOCTI TPUKYTHMKA.

6-7

3apmaui Ha MOOYAOBY 3a J0-
IIOMOT OO0 IIVIPKY/IA Ta JIi-
HIKI

Y4Hi NOBUHHI:

e 3HAmMU Pi3HiI METOIM PO3B A3YBAHHA
3ajia4 Ha I0OyoBY (MeTox 6a3NcHO-
ro TpUKYTHMKA, MeTon 'MT, meTon
CHPSIMJICHHA);

e yMimu 3aCTOCOBYBATU Pi3HI METOAU
JUISL pO3B’AI3yBaHHA 3a/lad Ha Mo0y-

TIOBY.

MareMaTu4Hi 3MaraHHs
LIKO/APIB YKpaiHu
(abo pesepBHMIT Yac)

Y4Hi mOBUHHI:

e 3Hamu IpaBua BEleHHA MaTeMaTuy-
HMX 60IB Ta IHIIMX MaTeMaTUYHUX
3MaraHb.

NITEPATYPA

Capana O. A. MareMarnuHi omiMmiagn: npocTe i ckiagHe nopyd: Hapu. mo-
cion.— K.: A.C.K., 2005.— 344 c.

bacanbko A. M., Pomanenko A. O. 3a JaliTyHKaMy IipyYHUKA 3 MaTEMAaTH -
K11. 30ipHMK PO3BMBAIOYNX 3ajay A1 yuHiB 5-7 knaciB.— Tepromins: ITif-

pyuHukn i mocibumkum, 2004.— 128 c.
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3. Sciacpkuit B. A. 3aga4yi MaTeMaTMYHMX OMiMITiaZ Ta iX pO3B’sA3yBaHHI.—
Teproninb: HaBuanbaa kaura — borgan, 2005.— 208 c.

4. Tenkin C. A., ITenbeprI. B., Domin [I. B. Jleninrpayicpki MaTeMaTiyHi TypTKH:
nociOHMK 10 To3aknacHoi poborn. Yactuna nepira / [lepenmosa 1o ykpa-
iHchKOTO BymaHHA M. JA. Anpenka.— K.: BugaBauirso «BiMC», 1997.—
126 c.

5. Tapees B. O. Hedpopmanbua maTemaTuka. 6-9 knacu. HaByanpHmit mociOHMK
IUIA YYHIB, SKi XO4yTb 3HATU 6i/blile, Hi>K BUBYAETHCA y mikoni.— TepHomninb:
Hapuanpaa xanra — borman, 2003.— 288 c.

6. Toryemocp pmo omimmiagm 3 maremaruku / Ymopap. A. b. BemixoBcbka,
O. B. Ipumaitno.— X.: Bug rpyna «OcHoBa», 2007.— 160 c.— (b-ka XypH.
«Matemaruka B mKojax Ykpainu»; Bu. 2 (50)).

7.  Omnimniapi Haszyctpiu / Ynopap. O. A. Kapmmkosa, M. M. ®pigman.—
Bum. Ne 1.— K.: JTiztert Ne 100 «ITogin», 2003.— 68 c.

8. Oumimmiagi Hasycrpiu / Ymopaxp. O. A. Kapmmkosa, M. M. ®pigmaH.—
Bum. Ne 2.— K.: Jlien Ne 100 «ITogin», 2003.— 76 c.

NOAUVIbHICTb LWUJIUX YUCEN

Mporpama Kypcy 3a BUGOPOM ANA YYHIB 8 Knacy

Astopu: Benmewxo [Imumpo Tumodpitiosuu, dovyenm kagedpu mamemamuxu
ma memoouxu ii 6UKIA0aHHS PieHeHCcvK020 0epiasH020 2yMaHimapHo2o
yHieepcumemy, KaHOUOAM nedazo2iuHux Hayx;

Ilexapcvka Jlapuca Bonooumupiena, 3aséioysau kabiHemy mamemamuxu
Pignencvkozo OIIIIO;

3ybxeeuu Ianna Ilempiena, mazicmpanm gaxynvmemy mamemamuxu
ma ingopmamuku PieHeHcoK0eo 0epiasHo20 ymanimapHozo yHigepcumermy

NOACHIOBAJIbHA 3ANUCKA

Cboropisi nepej, y4uTenAMy CTOITh 3aBIaHHA IIOCTYIIOBOTO BIIPOBaJI>KEH-
HA B 3araJIbHOOCBITHPOMY HaBYaJIbHOMY 3aKjaj/ii HOBUX OopraHisauinHux ¢opm
poOOTU 3 YYHAMM, 3aCTOCYBAaHHS BapiaTMUBHOI'O KOMIIOHEHTY HaBYa/IbHOTO IIIa-
HY — Kypcu 3a BuGopoM, ¢pakynpratuby. OCHOBHe 3aB/IaHHA TaKUX 3aHATH I10-
JIATAa€ B TOMY, 1100, BpaXOBYI04M 3/[iOHOCTI y4YHiB, pO3MIMPUTH 1 TOIIMOUTH BU-
BYEHH:A IIPOTPaMOBOrO MaTepiaty.

Meta AaHOro KypCy — copuATM [OCATHEHHIO YYHAMM BMCOKOTO PiBHA
MaTeMaTUYHOI IJITOTOBKM, AKUI XapaKTEePU3YETbCH, B IEPIIy 4Yepry, BMiH-
HAM PO3B’SI3yBaTy HeCTAH[APTHI 3a/iadi, a TaKOX 3ajadi O/MiMIIaJHOTO PiBHA
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3 IOCTaTHIM €BPUCTMYHUM HaBaHTa)KEHHAM, AKI PO3BMBAIOTb CTIMIKMII ITi3HA-
Ba/IbHUI MaTeMaTUYHUII IHTepec.

OcHOBHi 3aBjaHHS Kypcy:

nor0/IeHHA 3HaHb Y4YHiB i3 Temu «IlofinpHICTD IinNxX yncen», oTpuma-
HIX Y 5-6 KJ1acax;
OBOJIOJ[iHHS QITOPUTMaMM PO3B’sI3yBaHHs BIIPaB JAHOTO THUITY;
dbopMyBaHHA BMiHb PO3B’A3yBaT! 3aja4i Ha MOIIbHICTD Pi3HNX TUIIB;
dbopMyBaHHA B YYHIB aOCTPAaKTHOrO Ta aITOPUTMIYHOTO TUIIiIB MIC-
JIEHHA.

Kypc pospaxosanmnit Ha 35 roguH. IIpu BUBYE€HHI KypCy BIIPOJOBX OLHOTO
POKY (8 Ky1ac) TMKHeBe HaBaHTAXXEHHS CTAHOBUTDH 1 TOJVHY, BIPOZIOBX IBOX PO-
KiB (8-9 kimacu) — 0,5 romMHIN.

PO3NOoAIN HABYAJIbHOI0 MATEPIANY

[TopinpHicTh yncen. OCHOBHI O3Ha-
4eHHs, Teopemu. IIpocTi unca, ixHi

B/IaCTUBOCTI. NCeTs;
o HABOOUMb NPUKIAOU LIITNX Ta

IIPOCTUX YMCeT;

o (opmyntO€ O3HAYEHHS], TEOPEMMI
IIOAIBHOCTI LiMUX 1 MPOCTUX

e p036’A3y€ BIIPABM Ha PO3K/IAfIaH-
HS 9MCeTT HA POCTi MHOXKHUKIL

Ne 3/ Tena KinmpkicTh
TOAUH
1 |Bcryn 2
2 BnacTtuBoCTi Ta 03HaKM MOMiIBHOCTI 8
3 |IlopminbHicTb i IPOCTI YnCIa 6
4  |Lini Bupasu Ta ixX NepeTBOPEHHA 2
5 |3aranpHi npuiioMu po3B’A3yBaHHA 3a/1ad Ha MOA/IbHICTD 6
6 |IIpunnun Hdipixne 3
7  |OpyH i3 3arajJibHUX IPUITOMIB pO3B’A3yBaHHA 3a/1ad Ha I10- 2
TiTbHICTD
8 Meropn MaTeMaTU4HOI iHAYKIIil 6
PA3OM 35
3MICT HABYAJIbHOT0 MATEPIATY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHD Y4HIB
K-cTp . . . .
3MicT HaBYaIBHOTO Marepilany HaBuanbHi JOCATHEHHA YIHIB
TOAMH
2 |Bcryn Y4eHb (yueHNIIA):
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K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
8 |Tema 1. BracTuBOCTI Ta O3HAKM Y4enp (yueHuU1):
NOAINbHOCTI e popmyst0€ BTACTUBOCTI, O3HAKN
BiracTMBOCTI OiMbHOCTI. 3Bydaji- | OAUIBHOCTI Ta PiBHOMMILKO-
Hi 03HaKM nofinbHoCTi. Haibinb- BOCTi;
it criibHuit AinbHuK. HajiveHme | HA600UMb NPUKA0U ICET, 1O
crisibHe KpaTHe. O3HaKa piBHOMII- BiITIOBi/IAI0Th BKa3aHIM O3Ha-
KOBOCTI. KaM; .
o NOSCHIOE AITOPUTM BiIITYKaHHS
HCJ] Ta HCK;
* p036’A13y€ BIPABY HA MOJi/IbHICTD
LI/INX 9VICeTL, 13 BUKOPUCTAaHHAM
O3HaK NOJIiIbHOCTI.
6 |Tema 2. IloginbHicTb i mpocTi Yyenn (yueHuUI):
qycia o opmyntoe ma 00800uUmMv TEOpe-
HeckinyeHHicTs MHOXKMHY nIpocTux | MM EBK7ifA, @epma, Eiinepa;
ancer. Jlinenns 3 ocrauero. Yuisep- |* 34¢mocosye npunuun Eparo-
CaJIbHUI aJITOPUTM IIOIIYKY O3HAK cdena o cxmaaHHA TAOMIIL
noginbHOCTi. CrieniabHi 03HAKM IPOCTUX YUCETT; YHIBEPCATbHUM
nopinpHOCTi. Aroput™ EBkitiza. /ITOPVTM TOILYIKY O3HAK
HOZi/IBHOCTI /10 PO3B’sI3yBaHH
BIIPaB;
e ONUCYE NIPUHLMNII Ii/IEHHA 3 OCTa-
qe10;
e p036’s13y€ BIPABU Ha BifIIyKaHHs
HCJI tTa HCK 3a gormomMmoro:o
anroputMmy EBkiima;
o HAB0OUMb NPUKIAOU BUKOPU-
CTaHHA TeopeMyu BinbcoHa.
2 |Tema 3. Llini Bupa3u Ta ix mepe- Yuenn (yueHuU1):

TBOPEHH:A

IopinbHicTh Ha Bupasu. Iloginb-
HICTb BUPa3iB 3 JOLATKOBUMM YMO-
BaMIL

e NOSACHIOE CTPYKTYPY Ta 0COOMM-
BOCTI Ii/IeHOT'O Ta [AiIbHUKA;

o HABOOUMb NPUKIAOU TIOTIITb-
HOCTI BMPAa3iB 3 JOLATKOBUMUI
YMOBaMU;

 p036°A13y€ BIIPABU HA JJOBEIEHHA
IO IIbHOCTI Ha BUPa3su.
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K-cTh . . . .
TONH 3MicT HaBYaTbHOTO MaTepla)Iy HaBuanpHi HJOCATHCHHA Y‘IHIB
6 |Tema 4. 3aranpHi mpuitomn Y4eHb (yueHNIA):
PO3B’A3yBaHHA 3a/1a4 Ha MOMiNIb- |e Xapakmepusye 3arajbHi IpK-
HICTh JIOMI pO3B’sI3yBaHHA 3a1a4 Ha
MeTop moBeneHHs Bifi CYIIPOTUB- IIOJUIbHICTD;
HOro. MipKyBaHH: 32 MOZLYJIEM. * 34cmMocosy€ NPUHIIAIIN MTAPHOCTI,
Tpusuun maprocti. [puuummn cuMeTpii, iHBapiaHTa, TOKai3a-
cumetpii. [IpuHnun inBapianTa. 111 10 3HAXO/KEHHA KOPCHIB P1B-
TIpUHLMI ToKaTi3aLiL. HSHD Ta PO3B’SI3yBAaHHSA JIOTIYHNX
3ajay;
o p036’3y€ BIPABU Ha 3HAXO-
IPKEHHS L[1/IOYNC/IOBUX KOPEHIB
PIBHAHD.
3 |Tema 5. Ilpunnun Hipixne Y4enp (yueHUIA):
[Tonarra npuanumy Jipixme. 3a-  |* popmynioe mpyrm Jlipixie;
cTocyBaHHA npuHIyy Jipixe. e 3acmocosye puHIM [ipixe
bl .
[MoginpHicTp uncen i mpuHuNm Ii- A0 pO3B A3YBAHHA JIOTITHNX 34~
pixne. HarypanbHi Ta 1ini uncra. fiad Ta 3ajiad Ha MOAVIBHICTD.
[TomipbHICTD iNTMX YMCETT.
2 |Tema 6. OguH i3 3aranbHUX Y4eHb (yueHUI):
IPUIOMiB pO3B’I3YBaHHA 3aJa4  |e ONUCYE CXEMY 3HAXOKEHH
Ha IOAIIbHICTD OCTaHHBOI INPY 1ECATKOBOTO
3apmadi Ha ocTaHHIO NPy YKCIa. Sallncy 91cna;
o BUKOPUCIOBYE NAHY CXEMY JI0
pO3B’sI3yBaHHA 3aJa4y Ha IIOAI/b-
HICTb.
6 |Tema 7. MeTong MaTeMaTIHOL Y4eHb (yueHNIIA):

IHA YKt

[IpyHUMII METORY MaTEMATUYHOI
iHyK1ii. 3aCTOCYBaHHSA METO-
Iy MaTeMaTUYHOI IHYKIiI O
pO3B’s13yBaHHs 3a/jay Ha IOfi/b-
HicTb. [IpyHIUII TOBHOI MaTeMa-
TUYHOI IHIYKIII.

o PO3Di3HAE METOIV e YKTUB-
HOI'O Ta IHJYKTUBHOI'O MipKY-
BaHHS;

e ONUCYE METOJ, MATEMATUYHOI
IH YKL, TPMHINII IIOBHOI MaTe-
MATUYHOI iHYKIIil;

* 34CMOCOBYE 3a3HAYEHUIT METO]
710 pO3B’AI3yBaHHA 33/ja4 HA I10-
OiIbHICTb.
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OPIEHTOBHE KAJIEHAAPHO-TEMATUYHE NJIAHYBAHHAl KYPCY
SI:::ZI;TPH ara Tema Ta 3MicT 3aHATTA
Bcerym (2 200)
1-2 IopinbHicTb uncen. OCHOBHI 0O3HaYeHHs, TeopeMu. IIpocri
YIICJIa, IXHI BIACTUBOCTI
Tema 1. BractuBocTi Ta 03HaKM MOFiIbHOCTI (8 200)
3-4 BnacTtuBOCTI mOmiIbHOCTI
5 3BUYANHI 0O3HAKM MTOAI/IbHOCTI
6-7 Hait6inpmmit criiyibHuil SinbHUK
8-9 HanMenuie crizibHe KpaTHe
10 OsHaka piBHOMMIIKOBOCTI
Tema 2. IlopminbHicTh i mpocTi yucna (6 200)
11 HeckinyeHHiCTb MHOXXVHN IIPOCTUX YMCETT
12 HineHHs 3 ocTavyero
13 YHiBepca/sbHUIT aITOPUTM IOUTYKY O3HAK IOi/TBHOCTI
14 CreniazbHi O3HaKY MOMI/IBHOCTI
15 Anroput™m EBkiifa
16 PesepBHUII 4ac a00 KOHTPOJIb 3HAHD, YMiHb T2 HABMYOK
Tema 3. I1ini Bupa3u Ta ix neperBopeHHs (2 200)
17 [lopinbHiCTD Ha BUpa3n
18 [lopinbHiCTh BMPA3iB 3 JOFATKOBMMY YMOBaMI
Tema 4. 3aranpHi npuitoMu po3B’sI3yBaHHS 3a5a4
Ha MOAUIbHICTD (6 200)
19 Metop foBeeHHA BiJj CYIIPOTVBHOTO
20 MipkyBaHHsA 3a MOZIy/IEM
21 [IpyHnUI mapHoCTi
22 [Ipyanyn cumeTpii
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Home .
P Hara Tema Ta 3MiCT 3aHATTA
3AHATTA
23 [Ipyauun inBapianTa. IIprannn nokanisamnii
24 PesepBHUII 4yac a60 KOHTPO/Ib 3HAHb, YMiHb 1 HABIYOK
Tema 5. Ilpunnun Hipixne (3 200)
25 [MonarTa npuanuny [ipixie. 3acrocyBannsa npuHuuy Jli-
pixie
26 IopinbHicTh uncen i npuauun dipixne. Harypanbai Ta mini
quciaa
27 [ToginpHICTD LiNMUX YMCENT
Tema 6. OguH i3 3ara/JIbHNX NPUITOMIB PO3B’A3yBaHHA 3a7a4
Ha MOTiIbHICTD (2 200)
28-29 3anavi Ha ocTaHHIO NUPY YUCIa
Tema 7. MeTon maTeMaTH4HOI iHAYKLiI (6 200)
30-31 [IpyHNUI MeTORY MaTeMaTUYHOIL iIHYKIIi1
32 3acTOCyBaHHA METOJy MaTeMaTU4HOI iHAYKIii
JI0 pO3B’sI3yBaHHS 3a/lad Ha NOMI/IbHICTD
33-34 [IpyHLMII TOBHOI MaTeMATUYHOI iHYKIii
35 [TimcymkoBuMit ypok ab0 KOHTPO/Ib 3HaHb, YMiHb i HABUYOK

NITEPATYPA
baram O. A. YHiBepca/nbHMII a/ITOPUTM IIOIIYKY O3HAK IOAIIbHOCTI // Mate-
MaTMKa B IIKo/Max YKpainm.— 2006.— Ne 25 (145).— C. 29-33.
Bypnait M. ®. 3agayi Ha ocTaHHO nMdpy uncna // Maremaruka B IIKOIAX
Ykpainn.— 2007.— Ne 30 (186).— C. 28-29.
Bopo6res H. H. ITpnsnaknu genmumoctu.— M.: Hayka, 1974.
HoBigHMK 3 e/leMeHTapHOI MaTeMaTVKM [/ BCTYIHUKIB 1o By3iB / I I1. bes,
I1. ®. ®inbyakos, K. I. [lIsenos, @. IT. Apemuyk; 3a pen. I1. O. PinpbuakoBa.—
K.: HaykoBa ymKka, 1974.
Kyxenp O. B. Po3BuTok noHATTsA mpo 4ncno. O3Haky noginbHocTi. JJocko-
Hai yncima.— K.: Buma mkoma, 1974.
Maremaruka. 7 xknac. @akynpratuBamuit Kypc / 3a pen. I. I1. bessa.— K.: Pa-
OsIHCbKa IIKO/a, 1982.
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10.

11.

12.

13.

14.
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MowmoTiok JI. b. Marematnka. Cucremu umcineHHs. IlominpHicTh unmcen.—
Pisne: PII'Y, 2006.

IIporpaMu [i14 3araJibHOOCBITHIX HaBY/JIbHUX 3aKnafiB. Maremarnka. Ha-
BYaJIbHi Mporpamu Jyist npodinbHoro HaB4auHs. [Iporpamu dakynpraTusis,
crelKypcis, ryptkiB / Bignosin. 3a Bunyck H. C. IIpoxonenko.— K.: Ha-
BYajibHa KHuUra, 2005.

Bunenxkun H. 4., Jlapposa H. H., Crornosa JI. II. Matematuka.— 4. 1.— M.
IIpocsemenne, 1990.

Crpatunaros I1. B. JlononHuTenbHble I71aBbl 10 KYPCy MaTEMATUKM 9 Kacca
U1 paKynbTaTMBHMX 3aHATUIL.— M.: IIpocBemmenne, 1970.

Tannuk H. A. IloginpHicTb 3a MopyieM // MaTemarnka B MIKojIaX YKpaiHy.—
2006.— Ne 5 (125).— C. 31-34.

Anpenko M. V. Tlpunuun [lipixse Ta itoro sacrocysanns.— K.: Buma uko-
na, 1985.

Scincpkmit B. A. 3agaui MaTeMaTHYHKX OJTiMITiafi TAa METOIY TX PO3B’I3aHHS. —
Tepuomninb: HaBuanbaa kHura — borgan, 2005.

Acincpkmit B. A. IIpakTukyM 3 po3B’s3yBaHHA 3alad MaTeMaTNYHUX ONTiM-
niag.— Xapkis: Bup. rpymna «OcHoar, 2006.

HECTAHOAPTHI METOAU PO3B’A3YBAHHA AEAKUX

PIBHAHb BULLUX CTEMNEHIB

Mporpama Kypcy 3a BUGOpoOM Ane y4yHiB 8 a60 9 KnaciB

Astop: Epeina Oxcana Bonodumupisna, cmapuiuii suxnadaq kageopu

MemoOuKY NPupoOHU1O-MAMeMAmuUHoi 0c8imu i mexHonoiti
HIIIO KY imeni bopuca Ipinuerka

NOACHKBAJIbHA 3ANMUCKA
Y momnpodinbHil migroroBui yuHiB 8-9 kmaciB oco6mmBoro sHaueHHs Ha0y-

BAIOTb Kypcu 3a BUOOPOM, OCKIIBKY caMe y Iieil OCBiTHIil mepiof y4uHi MOBMHHI
BU3HAUUTVCA 3 TpodiieM HaBYaHHA y cTapiuiy mkosni. Ha xypcu 3a Bubopom no-
KJ/Ia[Jal0ThCA [jBa HaVBa)X/IMBIIIi 3aBJJaHHA: JOIIOMOITY YYHAM peajlbHO OLIHUTH
CBOI MOXX/IMBOCTI i 30pi€HTYyBaTH iX Ha mofanbIINii Bubip mpodino HaBYaHHA.
3MICT KypCy Mae CIIpUATY GOPMYBAHHIO MO3UTUBHOI MOTHBAIIiI IO ONTAHYBaHHA
HOBMX aCIIeKTiB 3MiCTy Ta CIIOCO6iB HisIBHOCTI, CTIMIKOTO iHTEepecy o IpeaMeTa,
Axkui 6yne npodinbHNM y MallOyTHbOMY, pO3BMUBATY 3[AaTHICTb JIOTIYHO MUCTIN-
T, aHa/li3yBaTy, IOPIBHIOBATH, 3ICTABIATHU, CUCTEMATU3YBATH, y3arajabHIOBa-
TV, OOIPYHTOBYBATH, IIYKATV palliOHa/NbHI i HeCTaHAAPTHI IUIAXM BUPILIEHHS
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npo6memn. KpiM Toro, 3mMicT Kypcy 3a BUOOpPOM IOBMHEH He AYOII0BAaTU 3MICT ITifi-
PY4YHMKA, a JOIOBHIOBATHK J10r0. LlM BuMoram Bifnosimae Kypc «Hecranmaprai
MEeTOJ[M pO3B’A3YBAaHH NeAKUX BU/IiB PIBHAHD BUIUX CTEIIEHiB» [ ZOIPOdib-
HOI MiATOTOBKM Y4YHIB, NIPUCBSIYEHUII PO3B’A3YBAaHHIO OKPEMMX BUMIB PiBHSHD,
110 3BOAATHCA 10 KBaJpaTHUX, AKi MalbKe He MPeCTaB/IeH] B MiIpYYHNKAX 3 ajl-
rebpu 1A 8 K/Iacy 3araTbHOOCBITHIX HaBYaJIbHUX 3aK/Ia/[iB, IPOTE BYBYAIOTHCSA
y KJ1acax 3 MormmbaeHNM BUBYEHHSIM MaTeMaTUKIN.

Merta Kypcy:

e POSIIVPUTH I CUCTEMATU3YBATI 3HAHHA YYHIB IIPO BUAY PIBHAHD Ta Me-
TOZIM IX pO3B’I3YBaHHS;

o cdopMyBaTV HaBMYKM YCHOTO 3HAXOIPKEHHS KOPEHIiB KBaJpaTHOTO piB-
HSHHA 32 00epHEeHOI0 TeopeMoo Biera;

e CTBOPUTU MillHe MiJIPYHTSA IS TIOJIA/IbIIOTO HaBYaHHA Y TUX Ipodinax
CTapuoi LIKOIY, e MaTeMaTKa BUBYATMMEThCS Ha aKajeMiyHOMYy abo
npodiTbHOMY PiBHAX.

Kypc npusnavennit s yuHi 8-9 kaciB Tux npodiniB HaBuaHHA, Jie MaTe-
MaTMKa He BMBYAETHCS MOITIMOIEHO, Ta KIaciB yHiBepcaapHOro npodino i pos-
paxoBaHMil Ha 16 akaieMiqHuX roguH. Moro MoxkHa BuB4aty mpotsarom IV usepri
8 Kmacy mapasenbHO 3 BUBUeHHAM TeMu «KBagpaTHi piBHAHHA» ab0 MpOTATOM
I (II) uBepTi 9 K/Iacy 3a yMOBM, L]0 Y HABYAJIbHOMY IUIaHi 3araJIbHOOCBITHBOTO
HaBYa/IbHOTO 3aK/IaJly Ha KypcK 3a BMOOPOM BM/Ii/IEHO He MeHIlle HDK 2 TOfVHMA
Ha TIDKJEHb. B iHmMX BulagKax Kypc JOLIBHO OIIpaLoBaTy ¥ 9 Kjaci MpOTAroM
opHOro ceMmecTpy (1 ropmHa Ha TVOKAEHb). Posnoxin roguH MiXX TeMaMu Kypcy
MO)Xe 3MIHIOBATICS 3a/IKHO Bifl PiBHA Hi/ITOTOBKM YYHIB, IXHiX mOoTped i MOX-
JIMBOCTEI.

3MICT HABYAJIbHOI0 MATEPIANTY TA BUMOTH
10 HABYAJIbHUX AOCATHEHDb YYHIB
(2 200 Ha muncoenv npomszom IV ueepmi y 8 knaci
a60 1 200 Ha murcoeHv npomseom 00H020 cemecmpy y 9 Kaaci, 6cv0o20 16 200)

K-ctp . . .
rOmH 3MicT HaBYaIbHOTO Mareplany HaBuanphi JOCATHCHHA
1 |Bcrymn. lesxi BifomocTi Yuens (yueHUI):
3 ICTOpII pO3BUTKY TeOpil o 807100i€ TIOHATTSMU «KOPiHb PiBHSHHS»,
piBHAHD. PO3B’A13yBaHHA «pO3B’s13aTH PIBHAHHS», «PIBHOCWUIbHI
PIBHAHDb BUILVX CTEIIEHIB PIBHAHHA», «CTEIIHb PIBHAHHA»;
CII0cOO0M PO3KITaJlaHHA Ha | e 3HA€E GOPMY/IN CKOPOUYEHOTO MHOYKEHHS
MHOXXHUKMA Ta CI0COO pO3K/Ia/JaHH Ha MHOXKHVIKY;
e yMi€ 3aCTOCOBYBATH IIi CIIOCOOM /1A
PO3K/IaJJaHHA MHOIOYIEHIB HA MHOXXHM -
KI IpV PO3B’sI3yBaHHi PiBHAHb.
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K-ctp . . .
TOMVH 3MicT HaBYaTBHOTO Marteplany HaBuanpHi JOCATHCHHA
1 |Tema 1. Po3B’s3yBaHHA KBa- | Y4eHb (YIEHUIA):
JIPaTHOTO piBHSAHHA 3a IO- | 3Hae TeopeMy Biera (mpsmy i o6epHeny),
IIOMOT 00 POPMYJIN Ta YCHO YMOBY iCHYBaHH:A KOPEHiB KBaJ[paTHOTO
3a TeOpeMoI0, 00epHEHOI0 /10 | PiBHAHHS;
Teopemu Biera * YMi€ YCHO pO3B’A3yBaTy 3BefieHe KBa-
IOpaTHe piBHAHHA, 1[0 MAE Lji/Ii KOPEHi,
Ta He3BeleHe KBaJIpaTHe PiBHAHHS, 10
Ma€ paljioHa/IbHI KOpeHi.
1 |Tema 2. 3acTocyBaHHA Y4eHnp (yueHu):
METOJY BBEJJEHHA HOBOI e 3HA€E MeTOJl BBelleHHS HOBOI 3MiHHOI;
3MiHHOI JI/Is1 pO3B’I3YBaHHs |e po3ni3Hae 6ikBagpaTHe PiBHAHHS;
OikBafipaTHNUX PiBHAHD Ta e yMi€ BBOOVITU 3aMiHY /1A
PIBHAHD, 1A AKMX 3aMiHa pO3B’s13yBaHHA OiKBaZpaTHUX PiBHIHD;
€ OUEBUIHOIO (TIOBTOPEHHA |e PO3Mi3HAE PIBHAHHSA, JJIA AKUX 3aMiHa
3a 8 KJ1ac) 3MiHHOI € OYeBUIHOIO, i PO3B’A3YE IX.
1 |Tema 3. Po3p’sa3yBaHHA Y4eHb (yueHuUnA):
PiBHAHD BUITIALY e PO3ni3HAE PIBHAHHA TAKOIO BUITIALY
(x+a)(x+b)(x+c)(x+d)=| cepen iHIINX PiBHAHB;
=m,me a+b=c+d e 3HA€ CIIOCIO MiATOTOBKY PiBHAHHSA [0
. o b
3aMiHU, 3aCTOCOBYE JIOTO Ta PO3B A3y€
PIBHAHHAL
1 |Tema 4. Po3B’si3yBaHHsA cii- | Y4yeHb (YIeHULA):

METPUYHUX PIBHAHD 3-TO
Ta 4-TO CTENeHiB

e 3HdE, IO TaKe CUMETPUYHE PiBHAHHA
3-ro Ta 4-r0 CTEIEHIB, PO3Ni3HAE TIOTO
cepef IHIINX PIBHAHb;

e yMi€ 3BOSUTY CUMETPUYHE PiB-

HAHHA 4-TO CTEIEeHA 10 BUITLALY
, 1 1
a(x +—2)+b(x+—)+c=0, BBOJIUTU

X X
HOBY 3MIiHHY I IIpaBU/IbHO BUKOHYBATy

HeoOXi/iHi mepeTBOpeHHs, 106 3BeCTn
PIiBHSIHHS IO KBaJ[paTHOTO, PO3B’sI3yBaTn
JI0TO Ta TIOBEPTATUCS O BUXiTHOT
3MIHHOI;

e 3HAE, 10 KOPEHEM CUMETPUYHOTO PiB-
HAHHA 3-T0 cTeneHs € yncio (-1);

e ymi€ pO3B’sI3yBaTy CUMETPUYHE PiBHIH-
Hs 3-TO CTeIeHs NUISIXOM PO3K/IaJaHHs
JI0TO JIIBO1 YaCTVHY HAa MHOXXHUKIU.
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K-cTp
TOMIH

3MiCT HaBYaJIbHOTO MaTepiamy

HaBuanbHi mocArHeHHS

1

Tema 5. Po3B’s13yBaHHA 3BO-
POTHUX piBHAHD (BUITIARY

ax* +bx’ +cx* +dx+e=0,

e dz)
ne —=—
a b

Y4enb (yueHun):

e PO3ni3HAE 3BOPOTHE PIBHAHHA Cepef
IHIINX piBHAHD 32 BIACTUBICTIO J10TO
KoedilieHTiB;

e YMi€ 3BOSVITY PIBHAHHA 10 BUITIALY
2

al x> + +b(x+i)+c=0,
b’x’ bx

, .
PO3B’A3yBaTH J1OTO Ta IIOBEPTATUCH JIO
BUXiHOI 3MiHHOI;

e 3HAE, 1[0 KOPEeHEeM 3BOPOTHOTO PiBHSIH-
HsI HENIAPHOTO CTeneHs € 4ucio (-1);

e ymi€ pO3B’sI3yBaTy 3BOPOTHE PiBHIHHSA
3-rO CTemeHs IIIAXOM PO3K/IalaHHA Ha

MHOXHUKMU.

1 |Tema 6. Po3B’A3yBaHHA Ydens (yueHusa):
PIBHAHDb BUITIALY e PO3ni3Hae NaHl pIBHAHHA Cepef IHIINX;
ax n e 3HAE METOJ IiITOTOBKM PiBHAH-
px’ +nx+q Hs 10 BBeJIeHHSI HOBO1 3MiHHOI Ta
N bx PO3B’sI3yBaHHA OJleP>KaHOTO IIiC/IA 3aMi-
—=¢ L
px’ +mx+q HJ 3MiHHOI PIBHAHHS;
e 3HdE, AK TIOBEPHYTUCA SO BUXITHOI
px’ +ax+q oo pHY A XIRHC
Ta ———+ 3MiHHOI Ta Oflep>KaTy KOPeHi BUXiHOTO
px +nxtq PIBHAHHA.
2
X" +bx +
px- +mx+q
1 |Tema 7.Po3B’sa3yBaHHA Y4enb (yueHuns):
PIBHAHDb BUITIALY e PO3ni3HA€E faHe PIBHAHHA cepef IHIINX;
( px2 +nx+ q) X e 3HA€E METOJ, MiATOTOBKY PIBHAHHA
2 2 0 3aMiHM Ta 3aCTOCOBYE J10TO 1A
x(px +mx+q):ax . ) Y a
PO3B A3yBaHHA;
o 00s5PYHMOBYE, YOMY MO>KHA Ii/IUTI 00U -
NBi YaCTMHM PiBHAHHS Ha X .
1 |Tema 8. Po3B’s13yBaHH:A Y4enb (yueHun):

PIBHAHD BUTTIALY
a’x’

2 .
X +———=> Ta iHuX,

(x+a)

1110 pO3B’A3YIOTHCS BUJi/IEH-

HAM KBaJpaTa OIBOYJ/ICHA

e pPO3ni3HdE NaHl PIBHAHHA Cepel IHIIUX;

e 3HdE, SIK IOIOBHUTY JIiBY YaCTUHY PiB-
HAHHA JI0 KBajpaTa cyMu abo pisHuIi
3aJIeKHO Biff 3HaKa KoedirieHTa a;
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K-c1p
TOMH

3MicT HaBYa/IbHOIO MaTepiamy

HaBuanbHi moCArHEHHS

e yYMi€ BUKOHYBATH IIEPETBOPEHHS, 1110
3BOJATD PIBHAHHA 0 KBaZlpaTHOIO,

pO3B’s13yBaTU ofiepykKaHe PiBHAHHA i 10-

BEPHYTHCA 10 BUXITHOI 3MIHHOI.

Tema 9. Po3B’A3yBanHA
PIBHAHD BUITIALY

(x+a) +(x+b) =c,
(x+a) —(x+b) =c

Y4enb (yueHun):

e pPO3ni3HA€E NaHl pIBHAHHA cepef IHIINX;

e 3HAE, AK BBECTU HOBY 3MiHHY;

e yMi€ BUKOHYBATH IIEPETBOPEHHS, 1110
3BOJATD PiBHAHHA 10 6iKBaipaTHOTO,
PO3B’A3yBaTy Ofiep>KaHe OikBajipaTHe
PIBHAHHA 1 IOBEPTATUCA O BUXIJHOL
3MIHHOI.

Tema 10. Po3B’13yBaHHA 0f1-
HOPIZHUX PIBHAHDb BUITIALY

af* (x)+bf (x) g(x)+

+cg2 (x)=0,pme f(x)

i g(x) — MHOro4IeHU
CTeleHiB m i n BigmoBigHO,
meN, neN

Y4eHb (yueHu):

e pPO3ni3HAE ONHOPIAHI pIBHAHHA J1 TaKi,
1110 10 HUX 3BOAATHCS, cepefl IHIINX;

e 3HAE CTOCIO MiATOTOBKY PiBHSAHHS [0
BBeJeHHs HOBOI 3MiHHOI; 8Mi€ JIOTO 3a-
CTOCOBYBATU; 3HAE IIPO MOXK/IUBICTD

BTPAaTy KOPEHIB IIpM 3aCTOCYBaHHI I1bO-
ro criocoby i nepesipsie Ti 3HaYEHH, SAKi
MOXYTb OyTU BTpadeHi, Ha Ha/IeXXHICTb

JI0 MHOXXVIHV PO3B AI3KiB PiBHIHHS;

e YMi€ IIOBEPTATUCA O BUXIAHOI 3MiHHOI.

Tema 12. Po3p’13yBaHHA
PI3HUX BUJIIB PIBHAHD Ta
PIBHAHD MIiABUINEHOI CKIaJ -
HOCTI

Yuens (yueHuU1A):

e K7acugikye piBHAHHA i3 3aIIPOIIOHOBA-
HOT'O IIepPEeIKY 3a/Ie)KHO Bif IX BUY Ta
METOJYy pO3B sI3yBaHHS;

e p036’A3y€ pi3Hi BUAN PiBHAHb METOJJOM

3aMIHV 3MIHHOI, B TOMY 4YMC/Ii pIBHAHHSA

MiIBUIIEHOI CK/IaJJTHOCTI.

PesepBHuii yac

1. bBess B. I. IIpaktukym 3 icropii maremaruky: HapyanpHuil nociOHuK s
cTyneHTiB isuko-MareMaTMIHUX (PaKyIbTeTiB IeNaroriYHNX YHiBepCuTe-
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nnT., 1987.
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6. Mepsnak A. I., [Tomoncekmit B. b., Pa6inosuy 0. M., Akip M. C. 36ipuuk
3aja4y i 3aBaHb I TEMaTUYHOTO OLIHIOBAaHHs 3 anreOpm mis 8 KJ/Iacy.—
Xapkis: I'imHasis, 2008.

7. €prina O., €Eprin A. Po3B’13yBaHHs IesAKUX PiBHAHD BUIIVX CTeNeHiB // Ma-
TeMaTuKa.— 2006.— Ne 14.

8. Poranin O. M., Kamtyn O. I. Maremarnka: [Ipaktuannii gosigauk.— Xap-
kiB: ®OII Cnisak T. K., 2009.— 416 c.

9. Caywmkin O. ®@. PiBaanna Bumux crenesis. Hapu. mocibnnk.— K.: KHEY,
1999.

10. VYuakos P. I1. [ToBroproBanbumit kKypc MareMatuku: [TociOHMK mis y4aHiB ce-
pexn. 3aknafiB ocsiti / 3a pen. M. 1. Appenka.— 2-re Bup., unp. i gon.— K.:
Texnika, 2003.— 591 c.

METOAWYHI PEKOMEHAALIT LLLOA0 BUKNAAAHHA KYPCY

Leit Kypc MO)XHa BUK/IAQIaT! y 8 Kiaci, Koy BUBYaeTbcA TeMa «KBagparHi
piBHAHH» a60 y 9 Kaci.

[Ipn po3B’s13yBaHHI PiBHAHD BUIINX CTEIIEHIB, [0 PO3ITIAAIOTHCA Y JAHOMY
Kypci, BUKOPUCTOBY€ETHCS METOJ] BBEIEHHA HOBOI (jomoMikHOI) 3MiHHOI 260, iH-
LIVIMM CJIOBaMIU, 3aMiHa 3MiHHOI. «HecTaHZapTHICTb» ITO/IATAa€E HE B CAMOMY METO-
Iii, a B TOMY, L1I0 HECTAaHAAPTHOIO € MIiIT0TOBKA PIBHAHHA 1O BUKOPUCTaHHA LIbOTO
MeTopny. ToMy mpolec MirOTOBKY PiBHAHHA [0 BBEIEHH HOBOI 3MiHHOI JJOLIi/Ib-
HO Has)MBaTy HeCTaH[apTHUM (ab0 LITYYHVMM) METOJOM PO3B sI3yBaHHS PiBHSH-
Hs1. 3ara/JIbHMI BUTTIAZ PiBHSAHB ITOJJAETHCS 32 YMOBH, 110 KoeillieHTY PiBHAHB d,
b, ¢ d, e f, k, m, n, p, g — mesaxi mivicHi uyncrna, BifMiHHI Bif HYIA.

Bcryn — 1ie cBOepigHMil YpOK aKTyasi3allil 3HaHb, e peKOMEH/IYEThCA I10-
BTOPUTU O3HAYEHH: TAKUX IIOHATDH, AK «KOPiHb PiBHAHHA», «PiBHOCWIbHI PiB-
HSIHHSI», «PO3B’sI3aTU PiBHSAHHS», 3TaflaTy BCi BUBYEHi y 7 Kiaci cmocobu pos-
KJIaJJaHHA MHOTOYWIEHIB Ha MHOXXHUKM, GOPMYIN CKOPOYEHOTO MHOXKEHHS Ta
PO3B’s3aTU IeKi/bKa PiBHAHb BULTIANLY f (x)=0, miBa yacTMHA IKMNX € MHOTOYJIe-
HOM 3 OJJHi€I0 3MiHHOIO, 1[0 PO3K/Ia/IA€ThCSI HA MHOXKHMKMI. TaK0XX MO>KHA IIOBTO-
puTH i cioci6 po3B’A3yBaHHs KBa[paTHOTO PiBHAHHS BUAIJICHHSIM KBafipaTa J{BO-
Y/IeHA. Y YHi MAaIOTb O3HAIOMUTICSA 3 PO3BUTKOM T€OPil piBHAHD Ha Pi3HUX €TaIax
PO3BUTKY MaTeMaTUKN. Takuil oI/, MOXYTb HiATOTYBATH i caMi yuHi (pedepar,
MY/IbTUMENiliHa Tpe3eHTallis).
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Tema 1. Ha ipomy eTami jouinpHO moBTOpUTY TeOpeMy Bieta (mpsmy i 06ep-
HEHY), 3 il JOIIOMOTO0 YCHO PO3B’sI3aTH JieKi/bKa 3BeeHMX KBaJpaTHUX PiBHIHD,
HOBTOPUTU (QOPMYTy KOPEHIiB KBAaJpaTHOTO PiBHAHHSA, a TaKOX CHOPMYBATU
BMiHHs YYHIB 3aCTOCOBYBaTK obepHeHy TeopeMy Biera o po3B’si3yBaHHs He3Be-
IleHOTo KBaipaTHoro piBHAHHA ([2], [5]).

Tema 2. baxaHo moBTOPUTH, 110 Take fpoOOBe paljioHaIbHe PiBHAHHA i O-

uartsa O13.

Cepen piBHsHB, [UIsi SKMX 3aMiHa 3MiHHOI € OYeBMHOI, OOOB’SI3KOBO

posmIAHYyTM 1 Taki, mo € [poboBuMM panioHanpHUMM. Hanpukapn:
x—=3 x+4 1

QCx-D*+(2x-1*-2=0; — =—.
x+4 x-3 2

Tema 3. Buknagansusa i€l TeMu AOLITbHO pO3MOYaTH 3 PO3ITIAAY PiBHAH-
HA TUITY (x2 + Sx)(x2 +8x + 15) =100 4K IpoIeReBTUYHOIO KPOKY [O IIOLIYKY
METOJly pO3B’A3yBaHH: piBHAHD TeMu 3. OcoOMMBY yBary 3BepHYT) Ha Te, YOMY
NiZeHHs 060X YacTUH piBHAHHA Ha X~ (x #0) He MPU3BOAUTD IO BTPATH KO-
peniB. Haromocuty Ha 000B’sI3KOBOCTI ITepeBipky TaKOTo 3Ha4eHHs 3MiHHOI Ha
Ha/IKHICTD O MHOXXVHY PO3B’A3KiB PiBHAHHSA PV BUKOPVCTAHHI [ji/IeHHA 000X
YJaCTVH Ha BUPA3 31 3MiHHOIO, AKIO TaKi 3Ha4eHH: BXOAATH 10 OJ]3 nux piBHAHB.
IJe crocyBatuMeTbCA i piBHAHD TeM 4-7, 10.

Tema 4. IIpu BuBYeHHI Liiei TeMM Cif pO3IIAHYTU AK PiBHAHHA 3-TO, TaK
i 4-ro cremneHiB, 06 Y4YHI 3pO3yMiIVl IPVHIUIIOBY Pi3HUINI0 MIX IiX0mamu 10
pPO3B’sI3yBaHHA KOXKHOTO 3 PO3ITIAAYBAaHMX PiBHAHB. lle cTocyeTbcs i piBHAHD
TEMM 5.

Tema 5. Heo6xigHO akIieHTyBaTHM yBary Y4HiB Ha 3a/I©KHOCTI MK KoediIrieH-
TaMM PiBHAHHZ, 110 Ia€ 3MOTY Ha3MBAaTH JI0rO 3BOPOTHMM. K110 piBeHb MaTeMa-
TUYHOIIIIZTOTOBKY YYHIB, 110 BUBYAIOTh JAHWUI KYPC, € BUCOKIM, TO MOYKHA PO3I/IA-

. . 6 5 4 3 2
HYTH i 3BOPOTHE PiBHAHHA 6-TO cTeneHA ax +bx” +cx” +dx” +ex” + fx+k=0,
JUIS1 O3B sI3yBaHHA AKOTO OOM/IBI YacTMHY PiBHAHHA NOTPiOHO Oyze MimnTH BXKe
2 3 6
s . - . a b c
Ha X°, a 3aJIOKHICTb MiX Jforo koedinienramn Oyze Takow: (—| = —| =(—

e
([5D.

Tema 7. Iliy yac posriAny piBHAHB TeMM 7 CIIifi 3BEPHYTH OCOOMUBY yBary
Ha Te, IO TIPaBy YaCTUHY Ii/IMMO Ha X, IPU IIbOMY KOXKHUIT MHOKHUK Y JIiBii

. o . . 2
YaCTMHI II/IMMO Ha X, 1110 ¥ O3HaYaTMMe, 1110 JIiBa YaCTMHA TAKOXK IIO/Il/IeHa Ha X .
3asBuyal caMme 1€/l MOMEHT HaliBaKye CIIPUIIMA€ETbCA YIHAMMN.

Tema 8. [Ipu posp’sa3yBaHHi piBHAHDB IIi€i TeMy NMOTPiOHO HAroONTOCUTU Ha
3aJIeKHOCTI BMOOPY BUJIIEHHs KBajjpaTa cymMu abo pisHuIN Bij 3HaKka Koedi-
I[iEHTa @, MPUIIIOBLIN [0 IIbOTO MPAKTUYHMM LUIAXOM IIiJ] 9ac pO3B’A3YBaHHA
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TAaKOIO piBHAHHA Bleplle. Lle jacTb 3MOry y4HAM caMUM BCTAaHOBUTMU, 11O IIPU

Bif' €EMHOMY a Y JiBill YacTMHI BUJIIIEMO KBA#paT CyMU, a IPK JOLATHOMY d —

KBajpar pisHuui. TakuMM caMyM cocoO60M MO>KHA 3aIllpOIIOHYBATU PO3B A3aTH
4 4

X X 40

2 + 2 2 :
-2) (x"+2) 9

1 pIBHAHHS BUITISATY —

Tema 9. IIpu po3p’s3yBaHHi piBHAHD TeMU 9 JOLITBHO 3BEPHYTN OCOON-
BY yBary Ha cnoci6 BBefleHHS HOBOI 3MiHHOI, pO3IJIIHYTH SIK PiBHAHHA 4-TO, TaK
1 5-ro creneHis.

Tema 10. Ilepen posrnanom piBHAHD TeMu 10 caiff MOACHUTH, 11O TakKe Ofi-
HOPiTHMI MHOTOY/IEH, CTEIIiHb OFHOPIMHOCTI I, BIAMOBIHO, 1J0 TaKe OJHOPifHE
PIBHAHHA.

Tomyawy, 110 BUAIIEHI HAPUKIiHII TPOTrpaMi Ha pO3B sI3yBaHH: PiBHAHD, pe-
KOMEHYEMO BUKOPUCTATH /Il PO3B sI3yBaHHS PiBHIHbD IiJBUIIEHOI CKTaJHOCTI,
HAIIPUK/IAZ TaKMX, 0 PO3B SA3YIOTHCSA METOJIOM BBEIeHHS ITapaMeTpa, TOILO.

lomyHM pe3epBHOIO 4acy MOXXKHA BUKOPUCTATU Y TUX T€MaAX, Jie, MOXK/INBO,
BUJIIEHO 3aMaJjIo Yacy Ha IX OIpallfoBaHHA, Ha IMMTAaHHA ICTOpil pO3BUTKY TeOpil
piBHAHD a00 I TPYIIOBOI pOOOTH YUHIB, HAIIPUKJ/IAJ Y BUITIAI KOMaH/IHMX 3Ma-
raHb. [IpaBuia 3sMaranb MOXXYTb Oy T TaKVMM: KO>)KHAa KOMaH/Ia TOTYE /IS CYTIPO-
TUBHUKIB II0 OJJHAKOBili Ki/lIbKOCTi piBHAHD, MOAIOHNX O BUBYEHUX, i 3amuCYye
KOXXHE Ha OKpeMy KapTKy. I[IpefcTaBHMKIM KOMaH]| BUTATYIOTb KapTKM, BUK/Ia/IeH1
3BOPOTHMMM CTOPOHAMMU Ha IIOJIi CYTIEPHIKA, i pO3B’I3yI0Th PiBHAHHSA, 3a3HaYeH]
Ha KapTKax. Burpae komanpa, sika oTpuMae Haitbinbury KinpkicTsb 6asnis. banm Ha-
PaxoBYIOTHCS BiJITIOBITHO 0 Ki/TbKOCTI IIPaBM/IbHO PO3B’I3aHMX WIeHAMV KOMaH]
PiBHSHD, KiIIBKOCTi IPaBWJIBHO 3HAV/IEHUX CITOCOOiB pO3B’sI3yBaHHS, a TAKOX /IO
KiZTbKOCTi mTpadHUX 6asiB, 1[0 3a/1eXKaTh Bijj TOTO, CKi/IbKM Pa3iB IMpefCcTaBHUKA
KOMaH/] BUMYIIIeH] OyAyTb 3BepHYTICA 32 ITiIKa3KOI0 /IO YIeHIiB CBO€EI KOMaH/N.
3a HeoOXiJHOCTi pe3ynbTaTy TAKOrO 3MaraHHA MOXYTb OYTH 3apaXoBaHi K pe-
3y/IbTaT HaBYa/IbHUX JOCATHEHD 3 JAHOIO KyPCYy.

[Ipn BMBYeHHI HeCTaH[APTHMX METOJIB PO3B sA3yBaHHA PiBHAHD HOIi/NBHO
NOYNMHAIOYY 3 TeMM 3 JaTV YYHAM MOX/IMBICTD TV CTaHJAPTHNUM IIJIAXOM (po3-
KPUTU IY>KKM 2060 3BeCTH Ipo6u 10 CIIiTbHOTO 3HAMEHHMKA, SIKIIO PIBHSAHHSA IPO-
6ose). TpygHOWIi, 3 AKMMM CTMKHYTBHCS YYHi, CIPUATUMYTb MOTUBAI] MOUIYKY
iHIMX, IITYYHNX, METOJiB PO3B’A3YBaHHA TaKMX BUAIB PiBHAHD. TakoxX crifg Bpa-
XyBaTH, 1O NPV BUKOPUCTAHHI METOJY 3aMiHM 3MIHHOI, HaBiTh cepel| TUX Y4YHiB,
AKi 0Ope 3aCBOIOIOTH IIPOIIOHOBAHMIT MaTepias, YacTO TPAIUISIOThCS BUIIAIKIA,
KOJIV TiC/IA PO3B’sI3yBaHHA JIOIIOMDKHOTO PiBHAHHS 3 HOBOIO 3MiHHOIO Yy BifIo-
BifIb 3aIMCYIOTbCA PO3B’SA3KM caMe IOTIOMDKHOTO piBHAHHA, TOOTO IO BUXiZHOI
3MiHHOI Y4Hi He ITOBepTalOTbCsA. ToMy MOTPiOHO HaBaTV MOXXIMBICTD Y4HeBi ca-
MOMY 3HAWTH LI}0 TOMMJIKY LIUISIXOM 3[JiJICHEHHS IepeBipky Xxo4a 6 OHOTO 3 KO-
pesiB. Lle omomMoyke YIHAM YHUKATH TaKMX IOMUJIOK Y MailOyTHbOMY.
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3AA4A4I EKOHOMIYHOI'O 3MICTY B KYPCI AJICTEBPU

Mporpama Kypcy 3a BUGOpPOM Ane y4yHiB 8—-9 Knacis

Astopu: Auenxo Ceimnana €ezeniéna, ooyeHm xagdeopu mamemamuxu i meopii
ma memoouKuy Hasuanus mamemamuxu Hayionanvrozo nedazoziurnozo
yHigepcumemy imeni M. I1. J[pazomanosa, kaHouoam nedazoeiuHux Haykx;

Tkau KOnis Muxonaiena, memooucm YepHieidcvkozo 0671acH020 iHCMUmMymy
nicasounsomtoi nedazoziunoi ocgimu imeri K. JI. Yiuuurcokozo

NOACHIOBAJIbHA 3ANNUCKA

[IpiopuTeTHMMM HampsAMaMy OHOBJIEHHA CY4YaCHOI OCBITH, 30KpeMa Mare-
MaTUYHOI, € MiABUIIEHHA AKOCTI MAaTeMaTUYHOI IiITOTOBKM, CTBOPEHHS YMOB
JUIsL PO3BUTKY OCOOMCTOCTI y4HS, 3ab6e3IedeHHs JI0r0 OCBiTHBOI Ta 0COOMCTICHOT
camopeajisalii fK y MOBCAK/IEHHOMY XXUTTI, TaK i B ManOyTHil mpodeciiiuiin fi-
ANIBHOCTI. Pa30M 3 TUM IOCWITIOETHCS POJIb IPUK/IATHOTO CIPSIMYBaHHS 0a30BMX
HaBYaJIbHUX IpenMeTiB. e morpebye momrykiB HOBMX MiZXOAiB O oprasisanil
Ta YIIpaBJ/IiHHA HaBYa/AbHOIO NiAJIBHICTIO YYHIB, 3a/Iy4€HHH IX IO BIACHOIL JOC/II-
HUIbKOI, TBOPYOI [AiA/IbHOCTI 3 BMBYEHHA PI3HOMAHITHUX MOJEJIENl pealbHUX
00’exTiB. CBOEYACHNMM CTAa€ CTBOPEHHS IIPOrpaM KYpPCiB 3a BUOOPOM IPUK/IAIHO-
IO CIIpAMYBaHH:, 1 30KpeMa €eKOHOMIYHOTO.

MeToto Kypcy € nonpodinbHa npodeciiina opieHTaIis y4HiB, CIpsIMOBaHa Ha
BM6ip HUMM HanpsAMY IpOodiTbHOrO HaBYaHHA Y CTAPIIiN IIKOJI.

OCHOBHMMMU 3aBLAHHAMMU KypCy €:

e pPO3IIMPEHHS Ta NOIMMOIEHHS 3MICTY KypCy anreopu;

e (GOpMYyBaHHA B YYHiB yAB/IEHb IPO 3ACTOCYBAHH MAaTEMAaTIYHOTO aIlapa-

TY B €KOHOMIIIi;
e 3aCTOCYBaHHS OTPMMAaHMX Ha yPOKax ajareOpu 3HaHb, YMiHb Ta HaBUYOK
JI0 pO3B’AI3YBaHHA 3a/jJad €eKOHOMIYHOTO 3MiCTY;

e CIpUAHHA POPMYBAHHIO CTIJIKOTO iHTEpeCy 10 MaTeMATVK;

e PO3BUTOK JIOTIYHOTO MVC/IEHH;

e CIPUAHHS BUOOPY YYHAMMU IPOdiTo HaBYaHHS B MaliOy THBOMY;

 oOpieHTanisa Ha MaitOyTHIO TpodeciiiHy AisANMbHICTD.

XapaKTepUCTUKaA HaBYaIbHOro 3MiCTy Kypcy 1 0C06MBOCTI MOro peanisauii

Kypc 3a Bubopom pospobnennit gis yuHiB 8-9 kaciB Ta po3paxoBaHuMil Ha
34 roguHN, TVO>KHEBe HaBaHTa)XeHHA cTaHOBuUTH 0,5 rommum. Meta i 3aBmaHHA
KYpCY peasi3yloTbCs B JIOTO 3MiCTi, e pO3IIMPEHO Ta MOINIMOIEHO KII0YOBi M-
TaHHSA Kypcy anrebpu 7-9 Kmacy.

BuB4eHHA 11bOTO Kypcy Mae 3a6e3neunTyt JoIpodinbHy MiATOTOBKY YYHIB, 110
CIIpsIMOBaHA Ha iX 3arajibHMII PO3BUTOK, IpodeciitHy opieHTanio, Bubip mpodinto
HaBYaHHS Ta GOPMYyBaHHs eKOHOMIYHOI TPaMOTHOCTI 3aco0aMy MaTeMaTHKIL.
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Kypc 3a BubopoMm mnepenbadae CKIafaHHS MaTeMaTUYHUX MOJENe IS
PO3B’A3yBaHHA 3a/la4 €KOHOMiuHOTOo 3MicTy. Lle opnH i3 HarBa>xIMBimux 3aco6is
3abesredeHHs NPUK/IAHOI CIIPAMOBAHOCTI HABYaHHA MaTeMaTUKI. ToMy JaHU
Kypc cpusATrMe GOpMyBaHHIO CTiIIKOTO iHTepecy o Kypcy anrebpu Ta MaTeMa-
TUKHA B LII7IOMY.

ITig 9ac BUBYEHHA KYpPCY Y4Hi O3HaIOM/IATBCA 3 aHAITUYHUM IIPEICTABIIEH-
HAM QYHKIII nonuty, nponosutii ta ix rpagikamu. B ocHOBY po3yMiHHA BracTu-
BOCTeJ! Ta 3aKOHIB IIOMUTY 1 IPONO3NIIil Mae OyTy MOK/Ia/leHO BMiHHA YIHIB 00-
I'PYHTOBYBaTV €KOHOMIYHNI 3MICT IIOHATH Ta BEIMYMH, BUPa)Kal4M IX 3 pIBHAHD
IIOIINTY Ta IPOITO3MIIIL.

Y nopanbuioMy y4Hi rpadivHo a0 aHaMITUYHO BUSHAYATUMYTh TOYKY PiB-
HOBary, 3MiHM PMHKOBOI KOH IOHKTYPU LIUIAXOM ITepeMillleHHs rpadikiB QyHKIiN
IIOIINTY Ta IPOIIO3UIIII B3JOBX OCel KOOPAMHAT.

Cripf TakoXX 3BEPHYTM yBary Ha 3HaXOJ)KEHH: CEpelHiX 3Ha4eHb BEeMYMHU
HONNUTY, Ipono3utii, joxony, npubyTky. [Ipr nboMy HeoOXiTHO 3aBYacHO MOSC-
HUTY Pi3HMIIIO MiX JIOXOZIOM Ta IIPUOYTKOM.

OpHi€er i3 3MiCTOBUX CK/IaZlOBUX NIPOIIOHOBAHOTO KYPCY € METOAM IPOCTUX
Ta CKJAaAHUX BifgcoTkiB. Lli muTaHHS Ha6yBa10Tb Ha/I3BMYAMHOI aKTya/JIbHOCTI
B Cy4YacHMX YMOBax (OTpuMaHHS 3apo06iTHOI IaTy 4epe3 6AaHKIBCbKi YCTaHOBH,
KpeauTyBaHHA, BIIKPUTTA [IeMO3UTiB Tom[0). ToMy BUBYEHHA LMX NMUTAHb Ha
IPUK/IaJi 3aia4 €KOHOMIYHOTO 3MICTY cripuATiMe GOPMYBAHHIO €IeMEHTIB €KO-
HOMIYHOI 'PaMOTHOCTi 3aco6aMy MaTeMaTKY BXKe B OCHOBHII IIKOJTI.

Barome micue B Kypci mmocifiae BUBUYEHHS BIAaCTUBOCTEN (QYHKIIIN JOXOAY
Ta BUTpaT. JJaHe muTaHHA Hepenbadae mMoOynoOBY Ta mepeTBOpeHHs rpadikis
dYHKIIIN, CKTaaHHA i pO3B sI3yBaHHA CUCTEM JIBOX PiBHSIHD 3 IBOMa HEBiJJOMU-
M1 (1mobynoBa MaTeMaTMYHOI MOJieNi py po3B’A3yBaHHI 3a/jJad eKOHOMIYHOTO
3MicTy).

3aBepIIYETbCA BUBYEHHSA KYPCYy TEMOIO «I1MC/I0B1 MOCTiZOBHOCTI». 3MiCTOBE
HAIlOBHEHHA [aHOI TeMM IOBMHHO MaTU IPUKIAJHUI XapaKTep, 30Kpema ilro-
CTPYBaTVM MOX/IMBOCTi 3aCTOCYBaHHA BIACTUBOCTEN apupMeTNYHOI Ta reoMe-
TPUYHOI IPOTpeciit B 6aHKiBCHbKUX OIlepalfisx.

Ba)xnuBo, 1106 yunTenp i 9ac BUBYEHHS BCiX TeM, IepefbdadeHnx Iporpa-
MOIO IJbOTO KYPCY, 3BE€pTaB yBary y4HiB Ha €KOHOMIYHMII 3MiCT IIOHATb, POPMYII,
rpadikiB QyHKIIif Ta HABYAB 3aCTOCYBATV OTPMMaHi HUMU B Kypci anre6py sHaH-
HA Ta BMIHHA Ha IPaKTUL.

Metonu, popmu Ta 3acobu HaBYAHHSA AOLIIBHO KOOMpaTH BifIIOBifHO 1O
piBHS HaYa/IbHMX NOCATHEHb YUYHIB, 0COOMMBOCTEI IXHBOI PO3yMOBOI IiA/TbHOCTI
Ta YMOB HaBYaHHA.

CTpyKTypa nporpammu
[Tporpama nogana B TabmuHii Gpopmi i MiCTUTB 3MiCT HaBYaIbHOTO MaTepi-
a7y 3 po3IIOAIZIOM TOAVH 3a TeMaMy Ta BUMOIY [JO HaBY/IbHUX JOCATHEHb Y4YHIB.
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3MiCT KypCy CTPYKTYPOBaHO BiiTOBiIHO O TeM mporpamu «Anre6par». Pos-
IIOJIi/1 3MICTY 1 HaBYaJIbHOTO Yacy € OPi€HTOBHUM. YYUTENI0 HAaJAETHCA IPABO
KOPUTIYBATH JIOTO 3aJI€)KHO BiJi IPUITHATOI METOAMYHOI KOHIIEMI[Il Ta KOHKPETHIX
HaBYaIbHUX CUTYaliil. HampukiHii K0>)KHOTo poKy HaBYaHHSA IepedadeHo TO-

HI J/14 IIOBTOPEHHA Ta CUCTeMaTK3allil HaBYa/IbHOTO MaTepiay.

SMICT HABYAJZIbHOIO MATEPIANY TA BUMOT U
100 HABYAJIbHUX AOCATHEHD YYHIB
8 KNAC (17 200; 0,5 200 Ha muxcoeHv)

JlinivHi ¢yHKLii mommTy, mpomo-
suuii. Exonomiuumii smict o6sacri
BU3HAYEHHSA Ta MHOXKVHY 3Ha4eHb
BigmoBigaux ¢yukuii. [Tpocri Bif-
COTKIA.

15)';:; 3MicT HaBYa/IbHOTO MaTepiamy HapuanpHi foCATHEHHS YYHIB

e B8U3HAYAE BEIMYVHY IIONNUTY 32
I[IHOIO 1 HaBIIaKV; BEINYMHY
MIPOIO3MIIil 3a L[IHOIO V1 HABIIAK;

¢ 004UC/II0E TIPOCTI BiICOTKM 32

dbopmynowo S, =S, (1 + Ln);
100

e pP036°A13y€ BIIPAB, L]0 IIepefi-
0avaloTh BMiHHS BUpPaXKaTy OIHi
BE/INYVHY PiBHAHHA IIOINTY,
[IPONO3MLIil, IPOCTUX BiICOTKIB
yepes iHIIi;

o 00sPyHMOBY€E EKOHOMIYHMIT 3MICT
CIIIBBiZJHOILIIEHD, OTPUMAHUX IIPU
BUpA)XKE€HHI OfIHI€] BEIMYVHMN PiB-
HAHHA MONNUTY, IIPOIIO3NILi], IIPO-
CTUX BiICOTKIB 4epes iHIIi;

o HABOOUMDb NPUKAAOU 3 KUTTS
L10/I0 3aCTOCYBAHHA OTPUMAHUX

3HaHb Ta BMiHb Ha IIPaKTUILIL.

Tema 2. MHoro41eHu Ta popmMynn
CKOPOY€HOT0 MHOYKEHH S

Iina piBHoBaru. IIpupict Bennyn-
HU BKJIaZy.

Y4enp (yueHuUA):

e 8U3HA4AE TOYKY PIBHOBAIM 3a 3a-
NAHVMMY PiBHAHHAMM IIONINUTY Ta
IIPONO3NLIil;

e p036’A3y€ BIPaBY, 10 Nepef6ada-
I0Th 3aCTOCYBaHHs MHOI'OY/IEHIB
B €KOHOMilli, 30KpeMa IIpupict
Be/IMYVHY BK/IAy (TOPiBHAHHA
S, Ta S, 3ayMoOBH, IO 1 < 3,
m<3).
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K-cTh . . . .
TONH 3MicT HaBYaJIbHOTO Mareplany HaBuanpHi JOCATHEHHS YIH1B
3 |Tema 3. Cucremn niHilftHUX piB- | Y4eHb (yuyeHNIA):
HAHD e 3HAX00UMb TOYKY PiIBHOBATY IIpU
3HaXOPKEeHH pUHKOBOI piBHOBa- SMIHI ITapaMeTPIB;
ru. CKIalaHHs1 piBHIAHHS nonuty, |°* @HA713)€ MEPEMILICHHSA KPUBIX
IIPOTIO3UIIi] 32 3alaHNMU JaHUMIU. HOIINTY Ta MPpOMO3NII B3JOBX
ocell KOOpAVIHAT;
o BU3HAYAE CEPENIHI BeMVYNHA
iHV, JOXOXY, IPUOYTKY.
3 Tera 4. © ) k YdeHs (yueHuUa):
eMa . OYHKIA y = . * 6U3HAYAE PUHKOBY PiBHOBAry 3a
KpuBi monury ta nponosmuii. YMOBH, 110 TIOTINT 3a/1aHO y BU-
BT/IsﬂaquHH HOIINTY 3a 33JJaHOI0 oAl y=—;
I[iHOIO Ta HAaBITAKM. x
J
. e P038°73Y€ BIIPaBH, 110 IIependa-
[TonaTTs Ipo 06epHeHy QYHKIIiIO P /€ BIPaBIL, 1Mo Tepen
. .. YaIOTh IepeMillleHHs KPUBUX I10-
Ta ii ekoHOMiYHMI1 3MicT. [lepe- .
. HUTY Ta IPOIO3NULLii B3TOBX OCeil
MillleHHA KPUBUX HOIUTY Ta IIPO-
. KOOPAVHAT;
TO3ULii B3[JOBX OCell KOOPJMHAT. _ .
: . o NOSCHIOE EKOHOMIYHMIT 3MICT
ExOHOMiIYHMIT 3MiCT TaKuX mepe- _
. . nepeMilljeHHs KPUBUX IIOMUTY Ta
TBOpeHb. [[MHaMika pUHKOBOI )
. MPOTIO3UIIil B3JIOBX OCEll KOOp-
piBHOBArM.
IVIHAT;
e B8U3HAYAE NVHAMIKY PMHKOBOI
piBHOBAru;
e 0NUCYE €KOHOMIYHMII 3MiCT 06ep-
HeHol PyHKIIiI.
3 |Tema 5. ®yHKIig y =+/x , KBa- Yuenp ,(quHMHH) _
JApaTHi PiBHAHHS . po3'3 A3y€ 3a7ja4i eKOHOMIYHOTO
_ , , 3MICTY;
3afadi €EKOHOMIYHOIO 3MICTY, fie , .
, o 3HAX00UMb PO3B SI3KYU PiBHSIHHS
¢yHk1ia monuty (mpomnosuii) Mae o\
BUITIAL Y =X . S=SO(1+— ;
100
. . b
IIpocri BigcoTkn. PO3B'ASYBAHHA  |o 1noscHI0E €KOHOMIYHUIT 3MICT 11bO-
3aJla4 €KOHOMIYHOTIO 3MICTY 3a IO- | 1o piBHAHHA.
TIOMOTOI0 KBaJIPaTHNUX PiBHSHB.
2 |IloBTOpeHH: Ta CUCTEeMaTU3aIlis

HAaBYaJIbHOTO MaTepiamy
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9 KNAC (17 200; 0,5 200 Ha muxcoeHv)

K-cTp
TOIMH

3MicT HaBYa/IbHOTO
MaTepiany

HaByanbHi JOCATHEHHA Y4YHiB

Tema 1. HepiBHoOCTI

HepiBHOCTi siIK MaTeMaTny-
Hi MOJieli 3a1a4 peasibHOl
eKoHOMikm. [padiuamit
METOJ] O3B sI3yBaHH He-
PIBHOCTEIL.

Yuens (yueHuUI):

e MOSICHIOE TIOHATTS MaTeMaTUYHOI MOJIei;

e GU3HAYAE €TANV PO3B A3yBaHHA 3aJadi
BCepefiVHi ToOYI0BaHOI MOJieti;

» D038 ’}Isye 3ajia4i EKOHOMIYHOIO 3MiCTY,
110 nepen6avarnTh 300paXkKeHHs Ha YUC-
JIOBiM IPAMII:

— 4JC/IOBMX IIPOMDXKKIB, 3a/IaHNX HEPiBHO-

cTAMM (BUKOHYE OOepHeHe 3aBJjaHHs);

niepepisy, 00’ eTHaHHS YMCTIOBUX MHOYKVIH;
3anucye po3B’sI3KM HEPiBHOCTeT;
iHmepnpemye ofep>KaHuil pesynbTraT Mo-

BOIO BUXiJHOI 3a/1a4i;

p036’3y€ 3aia4i eKOHOMIYHOTO 3MICTY 3a

IIOTIOMOTOX0 JIIHITHMX HEPIBHOCTEN 3 O -

Hi€I0 3MIHHOIO; CICTEM JIBOX JiHIMHUX

HEpIBHOCTEN 3 OJIHI€I0 3MIHHOIO.

Tema 2. KBagpaTtnuna
Gynkumia y=ax’+bx+c
QyHKLII TONNTY, IPOIO3U-
11il, JOXOAY, BUTpPAT.

Y4enb (yueHuA):

o 004ucni0€ 3HAYCHHA QYHKIIN TOINTY,
IIpOINO3NILiL, JOXOAY Ta BUTPAT B TOYIL];

e ONUCYE IepeTBOPeHH rpadikiB PyHKIiN
IIOIINTY, IIPOIIO3ULIiN, JOXOAY, BUTPAT;

o 00s5PyHMOBY€E EKOHOMIYHMIT 3MICT TIepe-
TBOpPeHb rpadikiB PyHKIIiI MOMNTY, IPO-
ITO3MILil, JOXO/Y, BUTPAT;

o xapaxmepusye QYHKIIi ONNTY, IPOIIO-
3u1lii, ZOXOY, BUTPAT 3a ix rpadikamu;

e p036’s13y€ BIPABY, L]0 Nepefi6avaroTh:
no0yznoBy rpadikis GpyHK1i TOINTY,
IIPOIO3NLii, JOXOAY, BUTPAT, IIEPETBO-
peHHs 1uX rpadikiB; BUKOPUCTaHHS
rpadikiB QyHKIIiN TONNTY, MPONO3NIi,
JIOXOZLY, BUTPAT Ji/Is1 O3B sI3yBaHHS KBa-
IpaTHUX HEPIBHOCTEN; 3HAXOM>KEHHA
PO3B’AI3KiB CMCTEM JIBOX PiBHIHD JIPYTOrO
CTeIeHA 3 JBOMa SMiHHMMM; CK/IaJlaHHA
i po3B’I3yBaHHs CUCTEM pPiBHSHb 3 IBOMa
3MIHHMMM AK MaTeMaTUYHUX MOJe/Iei

3a/1a4 EKOHOMIYHOTIO 3MiCTYy.
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K-cTh 3MicT HaBYaTbHOT'O . .
TONH MaTepiaJIY HaBuyanpHi JOCATHEHHS YYHIB
6 |Tema 3. IIpuxmagna mate- | YueHb (YIeHULA):

MaTHKa e 0NUCYE TIOHATTA BEKCe/A, KOMIIAayHJa Ta

MeToj npocTyX BifcoTkis. | KOHBEpCiitHOrO mepiofy;

MeTo CKITaTHUX BigcoT- |°® PO3Ni3HAE MallOyTHIO Ta IIOTOYHY Bap-

KiB. MaiiOyTHS Ta IOTOYHA TiCTb;

BapToCTi. Bekcenb Ta juc- | ® 3ANUCYE il nosicHoe GOPMYN MPOCTHX TA

KOHT. CKJIaJHUX BiJICOTKiB;

VIMOBipHiCTb BUITIaIKOBO1L * 06ULCAIDE FCKOHT; ..

o, o HABOOUMD npumabu 3ajad, 511<-1 11110c?py-

. . I0Th CUTYal[il0 HApaXyBaHHA BiICOTKIB

Craructiyni gani. Ceper- B 6aHKIBCHKIX YCTAHOBAX;

HE SHA9EHH. ¢ ONUCYE TIOHATTSL: BUTIAJIKOBA OJ[isl, IMO-
BipHICTb BUNIAKOBOI IIOAI], YacTOTa, ce-
peLHE 3HAYEHHA CTaTUCTUYHUX BUMIpPIO-
BaHb B 3a/layaX €EKOHOMIYHOTO 3MICTY;

o p036’A3y€ 3a/iadi eKOHOMIYHOTO 3MICTY,
110 Tepe6avaroTh: BUKOHAHHS BifICOT-
KOBMX PO3PaXyHKIiB, 3HaXO[KEHH: JIMO-
BIpHOCTI BUITAIKOBOI IIOAIi1, 3HAXOJ KEHHA
CEpPeHbOrO 3HAYEHHS;

e HAB00UMb NPUKIAOU MATEMATVYHUX MO-
Jle7ieVl peaIbHUX CUTYaLIil.

2 | Tema 4. Uncnosi moci- Yuens (yueHuUI):

TOBHOCTI e po3nizHae apuPMeTUIHY, TeOMETPUIHY

ApudMeTnyHa, TeoMe- IIpOrpecil cepef TaHuX MOCIiIOBHOCTEN;

TpuuHa Iporpecii Ta ix sa- |* POPMY/I0€ O3HAYCHHS | BIACTUBOCTI

CTOCYBAHHS B €KOHOMILI. apI/ICI.)I:/IeTI/I‘IHO'l' Ta T€OMETPUYHOI IIPO-

Po3p’a3yBaHHA 3a/1a4 €KO- Tpectit;

HOMIYHOTO 3MICTY. o HABOOUMD npu}mabu JVIS1 3ACTOCY BAHHS
aprdMeTUIHOI Ta TeOMEeTPUYHOL TpOTpe-
Ciit y 6aHKiBCbKMX OIlepallisix;

e p036’3y€ 3a/iadi EKOHOMIYHOTO 3MICTY,
IO IepeR0adaroTh: BifITyKaHHA WISHIB
nporpecii; BUKOpPUCTAaHHS POPMYII 3a-
ra/IbHUX YIEHIB 1 CyM IIpoOrpecii mis
3HaXO/KEHHA HEBIOMMIX €JIEMEHTIB IIPO-
rpecii TolLoO.
2 |IloBTOpEeHHA Ta CUCTe-

MaTu3alis HABYaTbHOTO
MaTepiany
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11.

12.

13.

14.
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OPITAMETPIA

Mporpamma Kypcy 3a BUGOpPOM A4S Y4HiIB 8 a60 9 KnaciB

Astopu: JKapiii Onena IOpiiena, suumenv mamemamuxu CII Ne 185

im. B. Bepradcvkoeo Cesmowumcokozo pationy m. Kueea;

€Epeina Oxcana Bonooumupiena, cmapuiuii suknaday kageopu memoouxu
npupooHu4o-mamemamuuHoi océimu i mexuonoziit IINIIO KY
imeni bopuca Ipinuenka

NOACHHOBAJIbHA 3ANUCKA
IeoMeTpisd — OfVH i3 HAMIBaXX/IMBIIIMX PO3AiNiB MIKIJIBHOTO KypCy MaTeMa-

K. CaMe reoMeTpisA JIOIIOMarae po3BUMHYTH JIOTiYHE MUCIEHHS, IPOCTOPOBY
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YABY Y4YHIB, 3aCTOCYBAaTV MaTEMATHUKY 4O IPAKTUYHOIL JiANbHOCTI MoauHn. [Jo-
CBiJl IOKa3ye€, 110 HAOYHICTh IpM BUBYEHHI KYpPCy reOMeTpil JO3BOIAE YIHAM
AKICHO i CBiTOMO 3aCBOITM TreOMeTPUYHI IOHATTA i MEeTOAYM pO3B sI3yBaHHA 3a-
Jad4, 110 Ba)Kye HNOCATAEThCA HUIAXOM YCTAJIEHOIO aKaJeMiYHOTO JIEKI[ITHOTO
BMK/IAJy TibKM Ha piBHi yaABU. OCco6MMBOro 3HaYeHHA /IS MiABUIIEHHS Ii3-
HaBaJIbHOI aKTVBHOCTi Ta MOTUBAIIil YYHIiB /0 HaBYaHHA HaOyBa€e MOXX/INBICTD
CaMOCTIiNIHOI TeOMeTPUYHOI MoO6YyIoBM ab0 KOHCTpYOBaHHS. KoHCTpyroBaHHs
yYHAMU BUPOOIB 3 manepy, OMy4eHHs 0 MIUCTEITBA Opirami JOIOMOXYTbh iM
Kpallle 3acBOITM TaKi BaXX/JIMBI F€OMETPUYHI IOHATTA AK CUMETPiA, piBHICTH
¢iryp, TpuBMMipHUIT IPOCTip, HABYATh aHa/Ii3yBaTy, OOIPYHTOBYBATH, BifKpu-
BaTH i JJOBOJUTH BIACTUBOCTI reoMeTpuuHMX diryp. Opirami cupusitume cTBO-
PEHHIO HA0YHOI MOJIeIi eBK/TiJOBOI TeOMeTpil Ta IOMOMOKe MOOauNTH B aKajie-
MIYHI/ Haylli MUCTELTBO.

Kypc pospaxoBannmit Ha yuHiB 8 a60 9 K1acy i Mae Ha MeTi Bce6iuHMIT po3BU-
TOK T€OMEeTPUYHOTO Ta 0OPa3HOrO MUC/IEHHS, IIPOCTOPOBOI YsABU Y4HIB, HGOPMY-
BaHHs IeOMEeTPUYHNUX 3HAHb IUIAXOM IOOYZOB 32 IOIIOMOTOI0 apKyIlla I1arepy,
TBOPYUI PO3BUTOK OCOOUCTOCTI.

KJIaJ{HOI CITPSIMOBAHOCTI, COpMYyBaTy OCHOBHI HaBUYKYM B MUCTEITBi opirami,
Ha/IaTV ITIOYATKOBI BiToMOCTi mpo npocToposi ¢irypu.

KoHcTpyoBaHHA npy BuBYEHHi Kypcy «Opiramerpis» HO3BOMUTH yYHAM
CIpUIIMATV T€OMETPI0 He TIIbKU AK aKafieMidyHy HayKy, a 1€ 11 AK HayKy MIUCTe-
LITBA, TBOPYOCTI 1 Kpacy, 10 MiABUILINTD IXHIO MOTUBALIIIO JO HABYaHHA reOMeTpil
1 pO3yMiHHA 1I MICLIA B )KUTTI Ta JAiA/IbHOCTI JIIOAVHMA, JO3BOIUTD YPISHOMaHITHM!-
TV HABYJIbHY AiS/IbHICTD, T06Q4MTH iHIITY, TBOPYY CTOPOHY TOTO IIPeMeTa, KNI
B IIOZIa/IBIIOMY MO>Ke CTaTV IPOQI/IbHUM Y CTapIIiif KO

BuBueHHs Kypcy pospaxoBaHe Ha 9 abo 17 akajeMiuHNMX TOAVH 3 TIXK-
HEBUM HaBaHTaXeHHAM 1 ropmHa. Ko Ha Kypc BifjBefieHO 9 rofiuH, TO J10TO
MOXKHa onpaijoBaTu y IV uBepri 8 kacy. SIkijo Ha BuKnaganus Kypcy 6ype Bif-
BefieHO 17 ropuH, To BiH MoKe OyTHU peani3oBaHmii y 9 Kaci MIpoTATOM OJHOTO
ceMecTpy.

OPIEHTOBHUW TEMATUYHUMA PO3NOAIN HABYANIBHOTO YACY
01151 9-200uHH020 (ab60 17-200UHH020) KypCy

Ne 3/ Tema K-ctb romumn
1 |Bcrym B opiramerpito 1(1)
2 |Opirami i ocHOBHI reomeTpuyHi Mo6yKOBK 1(1)
3 |TpukyTtHuku i opirami 1(3)
4 |YoTupuKyTHUKH i opirami 2(3)
5 |Po3p’aA3yBaHHA 3a/1a4 3a OIIOMOTOI0 Opirami 1(3)

e-lnm



196 lporpamu KypciB 3a Bubopom © 8-9 Kiacu
Ne 3/m Tema K-cTh rogun
6 |IIpaBunbHI MHOTOKYTHMKM i opirami. Kycymamu 1(3)
7 |Konkypc ¢iryp opirami (3axmcT npakTmyHuX pooir) 1(2)
8 |PesepB HaBYaJIbHOTO Yacy 1(1)
PA3OM 9(17)

OPIEHTOBHE MOYPOYHE NNAHYBAHHA KYPCY TA BUMOTH
10 HABYAJIbHUX AOCATHEHDb YYHIB
npu 9-2oounuomy (a6o 17-200unnomy) 6usuenHi Kypcy

Howmep . . . .
3MicT HaBYa/IbHOTO Marepilany HaBuyanpHi JOCATHEHHA YIHIB
3AHATTA
1 Tema 1. Bctyn B opirameTpiro Y4Hi noBuHHi:

IcTopis opirami. A36yka opirami.
3azada mpo TPUCEKI[il0 MPSAMOTO
KyTa.

e 3HAMU ICTOPiX0 BUHMKHEHHA
i po3BuUTKY opirami, a36yKy
opirami;

o YMimMu YUTATH CXEMMU JI/IA KOH-
CTPYIOBaHHA BMPOOiB opirami;

o Mamu ysAe6JieHHs IIPO BIGMIiH-
HiCTb y pO3B’A3yBaHHi 3a/jaui
Ha [T0OYIOBY TpaJuIiliHUM Me-
TOJIOM 3a IOTIOMOTOI0 LIMPKY/IA
VI TIHIVIKK Ta METOJOM Opirami
Ha IIPUKJIAJi 3aja4i Ipo Tpu-
CEKIIiI0 MPAMOro KyTa.

2 Tema 2. Opirami i OCHOBHi reome- | Y4Hi IOBMHHI:
TPUYHi MOOYIOBI e 3HAMuU i 6MimMuU BUKOPUCTOBY-
Hinenns Bigpiska Hasmin. [To6y- BaTH 7 OCHOBHMX MPaBUT (aKCi-
I0Ba NIepIIeHANKY/IAPHOI i mapa- OM) T€OMETPUIHIX MTOOY/IOB 32
nenbHOI npsMux. [lobynosa kyra, | AONOMOIOIO OpiraMl.
10 KopiBHIOE KaHoMy. [lobymoBa
bicekTpucu KyTa.

3 Tema 3. TpukyTHMKU i opirami Y4ni noOBMHHI:

(3-5) o ymimu 6ygyBaTu MefiaHU, BU-

Bupan tpukyTHUKiB. OCHOBHI /iHil
B TPUKYTHUKY. YymoBi TOYKM Tpu-

KyTHMKa. CyMa KyTiB TPMKYTHMKA.

coTu, bicekTpucu, cepenHi miHil,
YyJOB1 TOYKM Y IOBIIBHOMY
TPUKYTHUKY 32 JOIIOMOTOIO
opirami (3HaitoMcTBO i3 3a-
JadaMy opirami omimimiajHOro

XapakTepy).
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Homep . . . .

3MicT HaBYaIbHOTO Marepilany HaBuanpHi JOCATHEHHS YYHIB
3AHATTA
4-5 |Tema 4. YoTMpUMKYTHUKM i Opi- | Y4Hi IOBUHHI:

(6-8) |rami e ymimu 3a JIOTIOMOTOI0 Opirami
BrmacTMBOCTi YOTMPUKYTHUKIB. IIEPEBIPATI CIIPABE/ITINBICTD
KBazpar i opirami. Bukopucranus | BIACTUBOCTEN SOTUPUKYT-
IPSIMOKYTHOTO apKyllla Ianepy HMKIB;

JUIsI KOHCTPYIOBaHHs BUPOOIB opi- |* YMIMU BUTOTOBIIATH dirypu
raMi. opirami 3 IpsAMOKYTHOTO
1 KBaJJpaTHOTIO apKYIIiB Mamnepy
(3 apkymriB manepy ¢popmn
napasenorpama i pom6a).
6 Tema 5. Po3’A13yBaHHA 33724 YuHi IOBUHHI:

(9-11) |imoBemeHHs TEOpEM METOTOM o YMimu JITUTU CTOPOHY
opirami KBaJipaTa Ha pPiBHi YacTUHY,
OpirameTpuyHi HOOYOBY Ta IX OGymyBati €rumeTChKii
aHaIiTYHe OOrpyHTYBaHHA. [lo- TPUKYTHWK, BUKOHYBATI THIII1
PIBHAHHA KJIACMYHOTO JIOBEICHHS n00yHOBY;

BiZIOMUX TeOopeM 3 [IOBeleHHsM 3a | * AHAIMUYHO 06spyHmosysamu
JIOIIOMOTOI0 Opirami. TaKi Ho6yoBI;
o JeMOHCMPYBamu TOBELeHHS
3a IOIIOMOTI'00 Opirami.
7 Tema 6. IIpaBunbHi MHOTOKYTHM- | YYHi IOBMHHI:

(12-14) |xu i opirami. Kycymamu o yMimuy KOHCTPYIOBATHU IIpa-
[IpaBU/IbHI MHOTOKY THUKM BIJIbHI MHOTOKY THUKIL;

(I’ ITUKY THUK, IIECTUKYTHUK, e yMimu BUTOTOB/IATY 3 IIpa-
BOCBMUKYTHUK). Kombinamii fes- BIIbHAX MHOTOKYTHMKIB KY-
KX [IPaBWIbHNX MHOTOKYTHHUKIB. | CYAaMU (ta inmmi TpuBNMipHI
ITpaBM/IbHI MHOTOKYTHUKM B KY- dirypum).
cyJaMax.
8 IligcymkoBuMi1 ypok

(15-16) Konkypc ¢iryp opirami. [Ipesen-
Taril Bupo6iB opirami, CTBOpeHNX
YIHAMM BIaCHOPYY. 3aXUCT IIPO-
eKTiB.

9(17) |Pe3epB HaBYAIBHOTO YacCy
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13.
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NECSITb YPOKIB FAPMOHII

NMporpama Kypcy 3a BUGOPOM 3 reomMmeTpii A1 YYHIiB 9 Knacy

Astop: Ceepuescvka Ipuna Anamoniiena, douenm kagpeopu

mamemamuurozo ananizy JKumomupcokozo 0epiasHo20 yHisepcumermy
imeni Isana Ppanxa, KaHouoam nedazoziuHux Hayx

NOACHOBAJIbHA 3ANUCKA
Kypc 3a Bubopom 3 reometpii «JlecsiTb ypoKiB rapMoHii» mopsp i3 3aranb-

HOOCBITHIMM JUCUMUIUTIHAMM CIIPUATYME 3aTa/IbHOKY/IBTYPHOMY PO3BUTKY OCO-
6ucTocTi, GopMyBaHHIO CBiTOI/IAAY Y4HS, JIOTO IparHeHHIO 10 IIi3HAaHHA i ca-
MOBJIOCKOHaJ/IEHHS. 3aHATTA 3 I[bOTO KYPCY JOIOMOXXYTb YIHAM IOOAUUTH CBIT
B €IHOCTI, Kpaci Ta 6araTorpaHHOCTi, T06a4nTy rapMOHito cBiToOy0BI. BunTenn
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3MOJKe IOKa3aTy 3aCTOCYBaHH:A MaTeMaTUYHUX METOMIB Ta IPOABY MaTeMaTHU4-
HIX 3aKOHOMIPHOCTEN Y IPUPOJI, B PISHUX rajy3ax HayKu, MUCTEITBA.

OcHOBHa MeTa KypCy — BpaxoBYIOUM MOK/IMBOCTI Ta iHTepecH y4HiB, IIOKa3a-
THU, 110 MaTeMaTVKa He Ti/IbKM YiTKa CUCTEMa 3aKOHiB, TeOpeM i 3ajiady, aje 1 Jo-
CKOHa/Mit 3aci6 mi3sHaHHA HaBKOJIMIITHBOTO CBITY, J10T0 rapMOHIi 11 Kpacu.

PasoMm 3 TMM 3MiCT KypCy IOB’A3aHUII 3 BUBYEHHAM IIKiJIbHOTO IIPOTpaMo-
BOIO Marepiany 3 reoMerpii. 3 METOI PO3BUTKY KOHCTPYKTMBHUX YMiHb y4YHiB
Ta MPOCTOPOBOTO MUCIEHHS [0 IPOrpaMy KypCy BK/IIOYEHO TeMMU IPO Mo6yoBy
3006pakeHb, BUTOTOBJIEHHS MOJieTiell IIPOCTOPOBUX Qiryp, po3B’s3yBaHHA 3ajad
Ha OllepyBaHHS IPOCTOPOBMMU 0b6pa3aMu.

3HaYHY yBary CJifi IpUIiITNTY pO3B’A3YBaHHIO 3a/1a4, SIKi 3aJIe)KHO Bifl piBHS
11 0cOONMBOCTEN MATOTOBKY Y4HIB MOXYTb OyTU pisHMMU 3a CK/IAfHICTIO. Baxk-
JMBa pojb IPU LbOMY BiIBOAUTHCA NPUKIALHUM, iCTOPMYHNM, BUSHAYHUM 3a-
JadaM.

BuBueHHs 3alpOIOHOBAHOIO KYpPCY BIIKpME IIMPOKI MOXIMBOCTI A
BIIPOBA/KEHHS Pi3HMX (GopM poOOTHM 3 YYHAMM: JIeKIiil, momosifeir, pedepa-
TiB, JVICKYCili, HAIIMICAHHA MAaTeMaTUYHUX TBOPIB, CKIaZlaHHA 3aJla4, CTBOPEHHS
KOMIT IOT€PHUX Ipe3eHTalill.

Kypc pospaxoBaHmnii Ha 35 rofyiH, TVOKHEBE HABAaHTAKEHHA CTAHOBUTD 1 ro-
[VIHY Ha TVDK/I€Hb.

PO3NoAlIN HABYAJIbHOTO YACY

Kinbkicth
Ne 3/m Tema B—
1 |IctopuuHi Bixu pO3BUTKY reoMeTpil 3
2 | 3onoruit nepepis i rapmoHnis hbopm npuponu i MucrenTBa 3
3 |IeomeTpia apxXiTeKTypHOI TapMOHil 3
4 |IIpaBUIbHI MHOTOTPAaHHVMKM — IT SITh KPACUBUX T€OMETPUY- 3
HVX TiJT
5 |IIpmkinagHi 3ajmadi 3 reomeTpii 3
6 |Cumerpia — OCHOBHMII IPVHIIVII CBiTOOYZOBU 3
7 |leomeTpu4Hi 3aKOHOMIPHOCTi MUCTELJTBA OPHAMEHTY 3
8 |IIpocTopoBi MOAENi TeOMETPUYHUX TiJl 3
9 |306paxkeHHs IPOCTOPOBYX Giryp Ha IIOWMHI 3
10 |3apavi Ha pO3BUTOK IPOCTOPOBOrO MUCTIEHHA 3
11 |Pe3epB HaBYa/IbHOTO Yacy 5
PA3OM 35
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3MICT HABYAJIbHOI0 MATEPIANTY TA BUMOTH
A0 HABYANIbHUX AOCATHEHDb Y4YHIB
K-cTp 3MicT HaBYa/IbHOTO . .
romuH MaTePiaHy HaBuanpHhi JOCATHEHHS YIHIB
3 |Tema 1. IcropmyHi Bixu po3BUTKY | Y4eHb (YUeHNIIA):
reomMerpii o Hasusae imeHa BueHUX (Daec,
®asnec Minercokuii. «Hagama» Eskig, Hidarop, Apximen);
Esxiga. [Tidarop Ta fioro mkoma. |* XaPaxmepusye sioOyTKu B rayysi
ApxiMeJT Ipo 06UMCTeHHS TIOL] reoMeTpii, 3po6seHi FaBHbOTpeIb-
TIOBEPXOHbB i 06’€MiB reomeTpmy- KUMU BICHNMU;
HMX Ti/I. 3afa4i 3 JaBHIX pykomm- |* SANUCYE i NOSICHI0€ OCHOBHI pop-
ciB. Po3B’A3yBaHHS BU3HAUYHUX mynu i Teopemu @aneca, EBKifa,
icTopMuHKX 3a7ay. ITiparopa, Apximena;
Tixepena: [1]-[5]. . Haeob'umb np'urcizabu i nosictiioe
3ajjaui 3 JaBHIX PYKOMNUCIB, icTO-
PpUYHI 3a7a4i;
* p036’A3y€ NesAKi BU3HAYHI 3aJadi.
3 |Tema 2. 3omoTuii mepepi3 i rap- | YdueHb (yueHNIA):
MOHiA ¢popM npupoau i MUCTe- | Onucye ORI Biffpiska y 3010TOMY
IITBa BiTHOIIIEHHI;
TIOHATTS 30/I0TOTO TIEpepisy, ftoro |* 3ANUCYE i NOACHIOE PIBHAHHA 30710~
BracTuBOCTI. Teomerpuani pirypy | TOTO IEPEPIsy, YNCIO @, BIACTH-
i 30710THIt Iepepis. 3omoTi Iepe- | BOCTI 307I0TOTO IEpepisy;
pis i saKoHu MucrenTBa. [Iposy | * HAB0OUMb NPUKIA0U TEOMETPITY-
30710TOT IIPONOPL] Y IPUPOZ. HMX Qiryp, OB A3aHNUX i3 3010TUM
Toxepena: [6]-[10]. nepepisoM (30710Ti TPAMOKY THUKH,
IIeHTarpama, 307I0TUI TPUKYTHIIK);
e NOACHIE TEOMETPUYHY IOOYOBY
IIO/Ii/Iy BiJjpi3Ka y 30/I0TOMY Bifi-
HOIIIEHH];
* Xapakmepusye 3B 130K 30/I0TOTO Iie-
pepi3y i 3aKOHIB MUCTELITBA Ta IIPO-
ABY 30/10TOI IIPOIOPLil y IIPUPOLL.
3 |Tema 3. IeomeTpis apXiTeKTypHOI | YueHb (yueHNIIs):

rapMoOHil

JlereHpia Mpo IOABOEHHA Kyba.
TeomeTpid ermneTchbKuX mpamif,.
ApxitexTypHi nponopuii [Tapde-
HOHa. ApxiTekTypa i 6ioHiKa.

e ONUCYE NIETEHY PO IIOIBOEHHSA
Ky0a;

e MOACHIOE TEOMETPUYHI 3aKOHO-
MipHOCTi y OY[10Bi €TMIIETCHKIX
Iipamifi, JaBHbOIPELIbKOTO XpaMy
[Tapdenon;
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K-c1p 3MicT HAaBYa/IbHOTO . .
. HaBuanpHi JOCATHEHHS YIHIB

TOAVH Marepiany
Kpaca reomerprunux ¢popm y 6y- |e xapakmepusye Kpacy i JOCKOHa-
IiBJIAX CTAPOBMHU 1 CY4aCHOCTI. JTiCTb TeOMeTpUYHUX (HOPM B ap-
Kyn4 Ak gockoHase reoMeTpuyHe XiTeKTYpHMX OYIiB/IAX CTAPOBUHU
TIJIO B apXITEKTYpi. 1 cy4acHOCTI;
Txepena: [11]-[14]. e posymie TepMiH «bioHiKa».

3 |Tema 4. IIpaBunbHi MHOTOTpaH- | Y4YeHb (yueHMIIA):

HUKM — I SITh KPAaCUBUX reoMe-
TPUYHUX Til

[IpaBuiIbHI MHOTOIPaHHUKNA

i popmyna Ernepa. @inocodcpki
imel mpo 3B’A30K MpaBMIbHUX
MHOT'OTPAaHHMKIB i3 TapMOHI€EI0
citobynosu (ITibarop, [Tnarosn,
Kennep, cydacHa ikocaenpo-
IlofleKaepoBa TinoTesa mpo
cTpykTypy 3emii). IIpaBunbHi
MHOTOTPpaHHMKM Y Ipupoji. Ha-
IiBIIPABM/IbHI MHOTOIPaHHUKI
(tima Apximepna), 3ipyacti MHOTO-
rpanHuKu (tina Kennepa — Ilyan-
co). IIpaBuibHI MHOTOTPaHHVKY
Yy MUCTELTBI.

Ixepena: [14]-[17].

e 3anucye i nosicioe bopmyny Eiine-
pa 1A OIYK/INX MHOTOTPaHHMKIB;

o DO3Ni3HAE | HA3UBAE T ATH TIpa-
BJJIbHVIX MHOTOTPaHHUKIB;

o xapaxkmepu3sye dbinocodcpki inei
Ta TilTOTe3M PO 3B 30K IPABWIb-
HVX MHOTOTPAHHMKIB 3 TapMOHI€EI0
CBiTOOYIOBY;

e ONUCY€ HaIlIBIIpaBMJ/IbHI Ta 3ipya-
CTi MHOTOTPAaHHVIK;

e HABOOUMb NPUKZIAOU TIPABUIBHUX
MHOTOIPAHHVKIB y IpUPOAi
Ta MUCTEILITBI.

Tema 5. IIpuknangHi 3amadi 3 reo-
MeTpil

Po3B’s13yBaHHSA IPUKIATHNX 3a/ja9
3 IUVTAHIMEeTpIi Ta CTepeoMeTpil.
IIpuknapni 3ajayvi 3 miApPyYHMKIB
MUHY/IUX CTONiTh. CTBOpEHHA
YYHAMM BJIaCHUX 3a/1a4. AHaJIi3
PO3B’sI3aHMX 33/]a4 3 TOUKY 30PY
IX Kpacu: 3MICT YMOBM, Ba>K/I-
BiCTb 3aJlayi, CK/IafiHiCTh, OPUTi-
HaJIbHICTh METORY PO3B’A3YBaHHA,
HECIIOIBaHICTh Pe3y/IbTaTYy.

Ixepena: [18]-[21].

Y4enb (yueHuns):

o HABOOUMb NPUKIAOU MATEMATIY-
HVX MOJIe/Iel pea/IbHUX CUTYaliil;

e ONUCYE €TAIN MOJE/IIOBAHHA,
IIpUKJ/IaHI 3a/1a4i 3 MiIpyYHNKIB
MHYJIOIO;

* 3ACMOCOBYE MOMETIOBAHHA
J10 PO3B’I3YBaHHS IIPUK/ITAJHUX
3ajJja4, CTBOPEHH: BJIACHUX
3aj1ay;

* AHAZI3Y€ KPACy PO3B’A3aHUX
3a/ady.
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K-cTp 3MicT HaBYa/IbHOTO . .
. HaBuanpHi JOCATHEHHS YIHIB
TOIVIH Marepiamy
3 |Tema 6. CumeTpiss — OCHOBHMIT | Y4eHb (yuyeHMII):
HMPUHINII CBITOOYOBH o ONUCYE BUU CUMETPIl;
Bupy cumetpii: neHTpanbHa, 0Cbo- | HAaBoOUMYy npuxkaaou Giryp, Axi
B, I3epKajIbHA, IIEPEHOCHA, I0BO- | MAIOTDH LIEHTP, BICD, IVIOWNHY CI-
poTHa, rBuHTOBA. Pirypuy, mo ma- METP1L;
FOTb LEHTPU, OCi, TVIOIMHN CuMe- |* XAPAKMePU3ye 3aCToCyBaHHA
Tpii. CuMmeTpis y npuponi, Hay1i, 1 IPOABN CUMETPIL B TIPUPOIL, TEX-
TEeXHilli, apXiTeKTypi, >KMBOINCi, HIIL, MUCTENTBL;
niteparypi, Mysui. CTBopeHHst | ® 3AC1MOCO6Y€E BUBYCH] BIaCTH-
KOMIT IOT€PHIX MTPe3eHTaIlill. BOCTI CMMETPI11 y CTBOPEHHI1
KOMIT JOTePHIX ITpe3eHTaIlill.
Ixepena: [22], [23]. p p 1
3 |Tema 7. leomeTpuyHi 3aKOHOMIp- | Y4eHb (yaeHNUIIA):
HOCTi MUCTEIITBa OPHAMEHTY e opmynioe O3HAYEHHS IIPABUIBHO-
[IpaBunbHi MHOTOKYTHMKM. Mate- | 'O MHOTOKYTHIKA;
MaTMYHA 3ajja4a [P0 «3aIOBHeH- | * MOACHIOE CYTHICTD 3a1adi PO «3aTo-
HsI» IUTOIIVMHY piBHUMM dirypamy | BHEHHD IVIOMINHN PIBHUMNI iry-
0e3 MPOIYCKiB i MEPEeKPUTTHI. pamu 6e3 POITYCKIB i IepeKpuTTs;
3ajava mpo MmO Kojma Ha yacTu- |* BUKOHYE TIOAUT KOo/a Ha 2,4,8,3,06,
H1. CTBOpEHHS OpPHAMEHTIB pi3- 12 wacTum;
HuMM Hapogamu. [Tapker sk By | * ONUCYE OPHAMEHTI PISHIX HAPOMIB;
opHamenrty. [IpakTiyHa pobora | * 34C10CO8YE€ POSITIAHYTI BIACTI-
31 CTBOpEHHs OpHAMEHTIB. BOCTI /IS CTBOPEHHSI BTACHOTO
OpHaMEHTY.
Tkepena: [13], [19], [23]. p Y
3 |Tema 8. IIpocTopoBi Moferni reo- |YdueHb (y4eHULIs):

METPUYHIX Till

KoHcTpyroBaHHA MoOferieNt reome-
TPUYHUX Ti/N Ta IX KOMOiHaIii 3a
JIOIIOMOTOI0 KOMIT FOTEPHUX IIPO-
rpaMHMX 3ac06iB. BurotoBneHus
MoJesen 3a IX pO3rOPTKaMIL.
[TpakTuyHi po60TH 3 MOZIENIAMI.

Ixepena: [17], [24].

e PO3ni3Hde MOAEL IPU3MMU, Iipami-
v, LUIIHAPA, KOHYCa, KYIi;

* 3HAX00UMb y KOMOiHAIliAX reoMe-
TPUYHNX T1I BiOMI reOMeTPUYHI
Ti/Ia Ta IX YaCTUHU;

* 34CMOCOBYE BIACTUBOCTI TeOMe-
TPUYHMUX Ti/I TA IX pO3TOPTOK 1A
BUTOTOBJIEHHSA MOJi€JIeil reoMe-
TPUYHUX TiJI, I KOHCTPYIOBAHHA
MOJIe/IeN 3a JOIIOMOT 00 IIPOTrpaMm-
HIIX 3ac00iB;

e BUKOPUCMOBYE BUTOTOBJIEH] MOJe-
TTi /IS IPOBeieHHS 0OUNMCITIOBaTb-
HVIX IIPaKTUYHUX POOIT.
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K-cTp 3MicT HaBYa/IbHOTO . .
. HaBuanpHi JOCATHEHHS YIHIB
TOIVNH Marepiamy
3 |Tema 9. 306paxkeHHA MPOCTOPO- | Y4UeHD (yUeHMIIA):
BUX Qiryp Ha mmomuHi e ONUCYE IPABUJIA ITAPajIe/IbHOIO
[TapanenbHe IPOEKTYBAHHS. IIPOCKTYBAHHS;
[To6ymoBa 306pakeHb MPIMUX * 0y0dye 300paKeHH IPAMUX, II/IO-
i rowuH y mpocTtopi, 306pakenp | WMH, HIPAMOKYTHOTO ITapa/Ie/Ietl-
MHOTOTPAaHHUKIB, Tin o6epTaHHA TIENA, IIPUSMIL, MPaAMIT, IIPAMOTO
Ta iXx KoMOiHa1iil. 3acToCyBaHH:A KpyroBoro uaHApa, KOHYca,
KOMIT FOTEPHO OpPi€HTOBAaHUX mpo- | KYIL
rpaMHuX 3aco6iB st rpadivnoi | ¢ 34cmocosye 300paXXeHHs IIPO-
imoctpanii reometpuuHux diryp, | CTOPOBUX diryp mst mobymosm ix
CTBOpPEHHA reOMeTPUIHUX 00- IIPOEKIN, NOCTIIKEHHS pE3yb-
pasiB mpocTOpoBUX 00’ €KTIB, IX TaT1B IICPCTBOPEHD.
IIPOEKILiii, BIPOTiAHUX HACIiAKIB
IIepeTBOPEHHS IIPOCTOPOBUX
¢iryp.
Ioxepena: [17], [24], [25].
3 |Tema 10. 3aga4i Ha pO3BUTOK Y4eHb (yueHuUA):
IPOCTOPOBOTO MUC/IEHH * ONUCYE PO3TOPTKY Ta MPOEKIii
Po3p’A3yBaHHA 3a/1a4 Ha onepy- MPOCTOPOBMX (iryp;
BaHHS IIPOCTOPOBUMU OOpasamuy, |°* 6UKOHYE YABHI Ll 3 pOSTOPTKAMM
yABHI Jiil 3 po3ropTKaMu Ta Ipo- Ta IPOEKIIAMM TIPOCTOPOBMX
eKLisIMM IPOCTOPOBUX TiN. Bi- piryp;
3ya/IbHi 3a/1a4i 3 BUKOPUCTaHHAM |* XAPAKMEPU3ye Bl3yaibHl o6pasu
IPOCTOPOBMX 00pasiB y KapTuHax | B KapTMHAX XyNOKHIKIB;
xynoxuukis (M. Emep Ta in.). * 6uUKOpuUcmosye yABHI [ill 3 IIPO-
cTopoBuMM dirypamu s
Ixepena: [15], [26]. p, iryp A
pO3B’sI3yBaHHA 3aja4.
OPIEHTOBHE KANEHAAPHO-TEMATUYHE NJIAHYBAHHA KYPCY
Home :
P I[aTa Tema Ta 3MiCT 3aHATTA
3AHATTA
Tema 1. IcTopuyHi Bixy po3BUTKY reomMeTpii
1 ®anec Minercoknit. «Havama» EBkmifa. Ilidbarop ta itoro
IIKO/Ia. ApXiMeJ; ITpO 06YNCIeHH IIOL] TIOBEPXOHDb
i 06’eMiB reoMeTPUYHUX TiN
2-3 3apmadi 3 faBHIX pykonucis. Po3p’a3yBaHHA BU3HAYHIX
ICTOPMYHMX 3a/5a4
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Homep
3aHATTA

Hara

Tema Ta 3MicCT 3aHATTA

Tema 2. 3omoTnit nepepis i rapmoHisa popm npupopu i MuctenTsa

4-5

[IoHATTA 30/10TOrO IIepepisy, Oro BIACTUBOCTI.
TeomeTpuuHi ¢irypu i 3omoTnit nepepis

3onotui nepepis i 3akoHu mucrenrsa. [Ipoasu 30motoi
IIPOIOPIIl Y IPUPOLL

Tema 3. TeomeTpisa apXiTeKTypHOI rapMOHii

Jlerena mpo nogBO€EHHS Kyba

[eoMmeTpisa ernneTchbKux mipamif. ApXiTeKTypHi Iponopuii
[Tapdenona. Apxitekrypa i 6ioHika

Kpaca reomerpnynux ¢opm y 6yiB/IsAX cTapOBMHM i cydac-
HoOCTi. Ky AK JOCKOHajie reoOMeTpUYHE Ti/IO B apXiTeKTypi

Tema 4. IIpaBUIbHi MHOTOTPAaHHMKN — IIATh KPacCUBUX
reOMeTPUYHMX Till

10-11

[IpaBunbHI MHOTOrpaHHuKM i popmyna Eiepa. ®inocod-
CbKi ifiei mpo 3B’s130K IPaBW/IbHNMX MHOTOTPAaHHUKIB i3 rap-
MOHi€I0 CBiTOOYI0BK

12

[IpaBuibHI MHOTOrpaHHUKY Y Ipupopi. HaniBnpasuibHi
MHOTOTPAHHMK, 3ipyacTi MHOTOrpaHHUKN. [IpaBmibHi
MHOTOTPAHHMKI Y MUCTELTBI

Tema 5. IIpuknagHi 3agadi 3 reomeTpil

13

Po3B’s3yBaHHA IpMKIAZHNX 3a/ja4 3 IUIaHiMeTpil Ta cTe-
peoMertpil. [IpuknagHi 3agadi 3 nNigpyYHUKIB MUHYINX
CTOJITh

14-15

CTBOpEHHs YYHSAMM B/IaCHUX 3a/iady. AHasIi3 pO3B’sI3aHMX
3a/lad 3 TOYKM 30py iX Kpacu

Tema 6. CumeTpiss — OCHOBHMII IPVHINII CBiTOOYZOBU

16

Bupy cumetpii. @irypu, o MarOTb LEHTPU, OCI, IJIOIIVHA
cuMeTpil
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Home .
P Hara Tema Ta 3MiCT 3aHATTA
3AHATTA
17 Cumertpia y npupogi, HayLi, TeXHilli, apXiTeKTypi, KUBOIN-
ci, miteparypi, My3uli
18 CTBOpeHH: KOMIT I0TePHUX ITpe3eHTaIil
Tema 7. leoMeTpM4Hi 3aKOHOMiPHOCTi MIICTEITBA OPHAMEHTY
19 ITpaBunbHI MHOTOKYTHMKM. MaTeMaTIYHa 3ajada IIpo «3a-
IIOBHEHHsI» IJIOIMHY piBHMMM (irypamu 6e3 IpoIycKiB
i nepexpuTTA. 3aja4a Npo MOAI KO/IA Ha YaCTUHMA
20-21 CrBOpeHHs OpHaMeHTiB pisHMMM Hapogamu. ITapker sk
BUJ opHaMeHTY. [IpakTuyna poboTa 3i CTBOpeHHs OpHa-
MEHTIB
Tema 8. IIpocTopoBi MojeTi reoMeTPMYHUX Tin
22-23 KoHcTpyroBaHHS Mofjenelt reOMeTPUYHMX Till Ta IX KOMOi-
HaIill 32 JOIIOMOTOK KOMII IOTEPHMX IIPOTPaMHUX 3aCO0iB.
BuroTtoBneHHA Mopeseit 3a IX po3ropTKamu
24 [TpaktnuHi po60TU 3 MOfETAMU
Tema 9. 306pakeHHsI mpocTOpoBUX Qiryp Ha MIOMIMHI
25 [TapanenbHe mpoekTyBaHHA. [Io6ymoBa 306paXkeHb IPAMUX
i IToIMH y mpocTopi, 306pakeHb MHOTOTPaHHMKIB, TiN
obepTaHHs Ta X KOMOiHaIIii
26-27 3aCTOCYBaHHA KOMIT IOTEPHO OPiEHTOBAHMX IPOTPAMHIX
3aco0iB 151 300pa>keHHs TPOCTOPOBUX Giryp Ha IIOUMHI
Tema 10. 3agadi Ha pO3BUTOK IPOCTOPOBOrO MICIEHHA
28-29 Po3p’A3yBaHHA 3a/1a4 Ha ONlepyBaHHA IPOCTOPOBMMU 06-
pasamu, yABHI Ail 3 pO3TOpTKaMM Ta IIPOEKI[IAMM IIPOCTO-
POBUX TiJI
30 BisyanbHi 3agadi 3 BUKOPUCTaHHSAM IIPOCTOPOBKX 00pasiB
y KapTUHAX XYJOXXHUKIB
31-35 IIpoexTHa Ta TBOpYA AiANTBHICTD
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FTEOMETPUYHUU NPAKTUKYM

Mporpama Kypcy 3a BUGOPOM AN YYHIB 9 Knacy

ABtop: Kaninoecvka /lapuca Inniéna, euumenv mamemamuxu
cneyianizosanoi 3a2anvHoocsimvoi wixonu I-III cmynenie Ne 6
Kiposoepadcvkoi micvkoi padu Kiposozpadcvkoi obnacmi

NOSACHOBAJIbHA 3ANUCKA

3aIpOoIIOHOBAHNI KYPC NOKIVMKAHNUI PO3BUHYTU TBOPYI 3[i0HOCTI y4uHiB, po3-
IIVPUTY YABTIEHHS IPO TEOPETMYHi Ta MPAKTUYHI METOAM PO3B’sI3yBaHHS reoMe-
TPUYHUX 3aJia4, O3HAVIOMUTH 3 HECTAHZAPTHUMM IIIXONaMU IO iX pO3B’s3yBaHHSI.

CTpyKTypa Kypcy nepenbdadae BUCOKY aKTMBHICTb YYHIB, OCKiIIbKY 3aHATTSA
106y 0BaHi AK YPOKNU-NPAKTUKYMI, IO CTBOPIOE YMOBMU /IS OCTIITHOTO CaMo-
BJJOCKOHaJIeHHA Y4HiB. IIiff yac BUBYEHHA KypCy BJIa/I0 BUKOPUCTOBYIOTHCA IIPU-
JIOMM ITIAPHOI, TPYIIOBOI JIA/IbHOCTI [I/I1 BUKOHAHHA €JIEMEHTIB CaMOOILIIHIOBAHHA,
B3a€EMOOLIHIOBaHHA, BMIHHA NIPAlIOBATH 3 MaTEMATUYHOIO JIiTEPATYpPOIO.

HabyTi 3HaHH:A, BMiHHA [Jo7IaTy TPYAHOLIi Ta CAMOCTIIHO PO3B’sI3yBaTH J0-
CUTb CK/IaJiHI FeOMEeTPIUYHI 3a/1a4i CTAaHYTh Y HArozi 1mij 4ac HaB4aHHA y 10 Knaci,
IV NOJAJIBIIIOMY HaBYaHHi B TPOQi/IbHMX HaBYATbHIX 3aK/Ia/jaxX.

MeTa KypCcy — 3ay4uTy y4HIB [J0 IPOLIeCy PO3B AI3YBAHHS JOCUTD CKITaJHUX,
I[IKaBMX 3a/1a4 IIPUKJIAJHOTO CIIPAMYBAaHHA.

3aB[aHHSA Kypcy:

e BJIOCKOHAJIEHHS MaTeMaTUYHOI Ky/IbTypM Ta TBOPYMX 3AiOHOCTell Y4HiB
Ha OCHOBI KOPEKIIil 6a30BMX MaTeMAaTUYHIX 3HAHD;

¢ PO3BNTOK JIOTiYHOTO MIUC/ICHHS YYHIB Ta 3aKpilUleHHs 6a30BMX MaTeMa-
TUYHMX IIOHATH Ha PiBHI IPAKTUYHOIO BUKOPUCTAHHS;

e PpO3LIMPEHHS MaTeMaTUYHUX YABJIEHD 3 NEAKUX TEM;
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e (dopMyBaHHS MOUTYKOBO-JOCTITHUIIBKIX HaBIYOK;

e PO3BUTOK aHATITMYHOTO MUC/IEHHS, ITaM ATi, GOPMYBaHHA BMiHb JO/IATH

Y maHOMY KYpPCi IPOIIOHYETHCS NOIINOIEHe Ta pO3LIPeHe BUBYEHHS Teope-
TUYHOTO MaTepianay 6710kaMi BifiOBiHO Ko ynMHHOI mporpamu. Kypc mae Ha meTi
nifBNIeHH: e(DeKTVBHOCTI MiATOTOBKM YYHIB 9 K/IaciB /10 Mi/ICYMKOBOI aTecTariil
3 MaTeMaTUKM Ta nepenbadae miArotoBky go ckiaaganus 3HO, a Takoxx mopanb-

TPYAHOLI] ITifl 9ac po3B’A3yBaHHA Oi/IbII CKIAJHMUX 3a/1ay.

101 MaTEMATUYHOI OCBIiTH.

Busyenns Kypcy pospaxoBaHe Ha 17 rOgyH IPOTATOM OJHOTO POKY, TVDKHE-
Be HaBaHTaKeHHs cTaHOBUTH 0,5 ropmuu. Posnopin Moxxe 6yTy 3MiHeHMIT yun-
TelleM 3aJIeKHO Bijj piBHS Hi/ITOTOBKY Y4HIB, 3alliKaB/lIeHOCTI Ta npodeciitHoro

HaIIPAMKY.
PO3MoAlN HABYAJIbHOI O HYACY
Ne 3/m Tema KinpkicTh rogun

1 Po3B’s13yBaHHA TPUKYTHUKIB 5

2 Koopanuarsa niomniyza 5

3 TeomeTpuyHi HepeTBOPEHHA 2

4  |Bexkropu Ha momuHi 5

PA3OM 17
3MICT HABYAJIbHOI 0 MATEPIANTY TA BUMOTH
A0 PIBHA HABYAJIbHUX JOCATHEHDb Y4HIB
K-c1p . . . .
3MicT HaBYaTbHOTO Marepilany HaBuanbHi JOCATHEHHA YIHIB
TOJVIH
5 |Tema 1. Po3B’A3yBaHHA TPUKYT- |Y4eHb (y4eHUIA):

HUKIB

Posumpena reopema cunycis. Teo-
peMa KOCMHYCIB Ta HaC/IiIKA 3 Hel.

Po3B’A3yBaHHA NPUK/IaJHUX 3a/jay.

®opmynu ntonti TpUKyTHMKA. Me-
TOJ, IJIOW] B TeOpeMax Ta 3a/lavyax.

Teopema YeBn Ta Hacmiiku 3 Hel.

e 3HdE PO3IUNPEHY TEOPEMY CUHY-
CiB, TeOpeMy KOCUHYCiB; BU3Ha-
YeHHs 4YeBiaH;

o YMi€ 3HaXOQUTHU IIOLTY TPUKYT-
HYIKa 32 OyIb-sKOI0 3 GOPMYIT;

e 0NUCYE METOJ, TI/IOLL;

o NOSCHIOE MA 3ACMOCOBYE M10TO 10
pO3B’sI3yBaHHA 3a/jay;

* p036’A3Y€ 3a/1a4i IPUKIATHOTO
Xapakrepy.
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K-c1p . . . .
TOTNH 3MicT HaBYaTbHOTO MaTeplany HaBuanpHi JOCATHEHHA YIHIB
5 |Tema 2. KooppuHaTHa mIomyHa | Y4eHb (yUeHNIIA):
Cuctema xoopauHar Jlekapra. * Oonucye NpAMOKYTHY Ta TIO/IAPHY
. : CUCTEeMU KOOPAIVHAT;
Kooppnuatyu TO4YKM, 110 FiUTH Bifi-
. ) . o Ha3uséae GOPMYIU KOOPAMHAT
Pi3OK y 3aJJaHOMY Bi/IHOILIEHHI. L
CepeMHM Bifipi3Ka Ta TOYKMU, 110
PiBHAHHSA NPAMOI, 110 TPOXOANTD JUIMTD BiPI3OK Y 3aIaHOMY Bifi-
4yepes ABi 3aiani Toukn. PiBHAHHA HOIIICHHI;
NpsAMOI y Bifipiskax. BsaeMHe pos- |, 14500umb npurnadu pisHAHHA
MillleHHsI JBOX IPSIMUX Ha IJIOLIN - T
BN TN 1 0T | iy
Hl, KO/a 1 IpAMOL. o MOACHIOE B3AEMHE PO3MillleHHS
Mertop KOOpAVHAT SIK CIIOCIO ABOX IIPAMMX Ha IUIOLMHI, KOJIa
PO3B’s13yBaHHA F€OMETPUIHIX i mpsAMoi; popmynu nepexony Bif
3ajiad. JIeKapTOBOI CUCTEMI KOOPIMHAT
ITonapHa cuctemMa KOOpAKMHAaT. A0 IIO/IAPHOL Ta HABIIAKI;
. * 34cMoOco8y€ BUBYEHI (POP-
[Ipaxmuuna poboma (Ha 6ubip): _ ,y , bop
p Mynu i piBHAHHA iryp o
e «O64NCIIeHHA IepuMeTpa TpU- PO3B’A3yBAHHA 3a/1a%;
KyTHIKA 3 BepUINHAMM Ha Ce- « ymic GynyBaTu reoMeTpuHi
pefiiax CTOpiH TPUKyTHIKa birypu B IpAMOKYTHilt Ta 110~
i3 3a/jaHNMI KOOPJMHATAMY Ta NAPHlt CUCTEMi KOODIMHAT;
H(_)p.lBHHIgHH 3 pesylpTalaMil BI- |, 5536°13y€ 3aa4i KOOPAMHATHIM
MipiB MOOYOBAHMX TPUKYTHUKIB | \eronon.
Ha KOOPJIMHATHIN TIOIINHI».
o «[IopiBHAHHA NiHINHUX PO3MipiB
¢iryp ta apndmeTnaHux 064NC-
JIeHb 32 popMyIaMm».
2 |Tema 3. leomeTpuyHi nepeTBoO- Y4eHb (yueHNIIA):

peHHsA

[eomeTpnuHi nepeTBOpEHHA Ha
IUIOLMHI Ta IX BjracTuBoCTi. [Tapa-
JieJIbHE TIEPEeHEeCEHH Ha KOOPAU-
HaTHIl IromuHi. IleperBopenns
CUMeTpil Ha KOOPAVHATHIN IOV -
Hi. [HBepcis.

[Ipakmuuna po6oma «BukoHaHHSA
nepeTBopeHHs dirypu, 306pakeHol
Ha IUCIUIe] KOMIT IoTepa»

(3 BUKOPMCTaHHSIM KOMIT I0TE€PHOI
TEXHIKN).

e HA3UBAE BIACTUBOCTI reoMe-
TPUYHUX TIEPETBOPEHD;

« 0y0ye dbirypu, B sAKi IepexonsTh
dbirypu npu 3agaHuX reoMeTpuY-
HUX IEPETBOPEHHSX Ta ITE€PeMi-
IEHHAX;

 p036°A3Y€ 3a/ia4i METOJJOM BU-
KOPUCTAHHS BIIACTUBOCTEI T€0-
METPUYHUX TIEPETBOPEHb.
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K-c1p
TOIMH

3MiCT HaBYa/IbHOI'O MaTepiamy

HaByanbHi JOCATHEHH:A YYHiB

Tema 4. BekTopu Ha IO MHi

Hii Hag BeKTOpaMu. BekTopHuit
METOJ] PO3B sI3yBaHHA TeOMeTpPIY-
HUX 3a/ia4. TeopeMa KOCUHYCIB 114
JOTUPUKYTHUKA.

Y4enp (yueHu1):

e 3HAE MA ONUCYE TEOMETPUYHNI
Ta ajre6paiyHmit CIOCOOU BUKO-
HAaHHA [iil HaJ) BEKTOPaMI;

 00800Umb TEOpEeMYy KOCUHYCIB
JUTSL YOTUPUKYTHUKA;

e MOSICHIOE TIPABUJIO PO3K/IaJaHHS
BEeKTOpa 3a JBOMa HEeKOTiHeap-
HUMU BEKTOPaMI;

o p036’3Y€ 3a/ladi BEKTOPHUM Me-
TOJIOM.

OPIEHTOBHE KAJTEHAAPHO-TEMATUYHE NJIAHYBAHHA KYPCY

Homep
3aHATTA

Hara

Tema, 3MicT 3aHATTA

Tema 1. Po3B’s13yBaHHS TPUKYTHHKIB (5 200)

Posmnpena reopemMa cunyciB

Teopema KocuHycCiB Ta HacIiIKM 3 Hel

Po3B’s13yBaHHSA IPUKIATHNX 3a/jad

> W | N

i 3ajagyax

@opmynu nIoLLi TpUKYTHMKA. MeToz 1ol B TeopeMax

Teopema YeBu Ta Hacmifku 3 Hel

Tema 2. KoopaunaTtaa mnommHa (5 200)

(na Bubip)

Cucrema xkoopauHar [Jekapra. KoopauHatu ToOuku, 0o Ji-
NIUTD Bipi30K y 3alaHOMY BigHoIeHHi. [IpakTuyna pobora

PiBHAHHA nIpAMOI, 1[0 IPOXOAUTD Yepes ABI 3aZjaHi TOYKIL.
PiBHAHHA n1pAMOI y Bifipi3Kax

1 mpsAMoOI

BsaemHe posMillleHHA IBOX NPAMUX Ha IUIOLMHI, KOJIA

HUX 3a1a4

Mertop KOOPAVHAT SIK CIIOCIO pO3B’sI3yBaHHS TeOMeTpIY-

10

[lonsapHa cucrema KOOpauHaT

e-lam
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Home .
P Hara Tema, 3MiCT 3aHATTA
3AHATTA
Tema 3. leomeTpnuHi mepeTBOpeHHs (2 200)
11 IeomeTpnuHi nepeTBOpEeHHA Ha IUIOLIVHI Ta IXHi BIaCTH-
BOCTI. [HBepcia
12 [TapanenbHe nepeHeceHHA Ha KOOPAMHATHIN 1tomyHi. ITe-
PeTBOPEHHA CUMETpil Ha KOOpAMHATHIN 1tomuHi. ITpak-
T4YHa pobora
Tema 4. BexTopu Ha miomuHi (5 200)
13 Hii Hag BeKTOpaMu
14-16 BexTopHmit MeToy po3B’A3yBaHHS reOMETPUYHNX 3a/1a4
17 Teopema KOCMHYCIB [I111 YOTMPUKY THUKA

NNITEPATYPA

1. Maremaruka 5-12 xmacu. IIporpama s 3arafbHOOCBITHIX HaBYa/IbHUX 3a-
xkinagis.— K.: IlepyH, 2005.

2. Ilycrep @. M. CO60pHUK OMMMNMAAHBIX 3a7a4 110 MaTeMaTuke.— MIHCK:
Bprmaitmn. mk., 1977.

3. Amnocronosa I. B. [eomerpus. 9 knacc: [IByxypoBH. y4e6. mis o6ueob6paso-
BaT. yueOH. 3aBen.— K.: Tenesa, 2009.

FrEOMETPU4YHI NObYA0BH

Mporpama Kypcy 3a BUGOPOM ANA YYHIB 9 Knacy

Astopu: JKapiii Onena KOpiiena, suumenv mamemamuxu CII Ne 185
im. B. Bepradcvkoeo Ceamowurcokoeo pationy m. Kuesa;

€peina Oxcana Bonooumupisna, cmapuiuii suknalad kagdeopu memoouxu
npupooHuuo-mamemamuuroi oceéimu i mexronoeiii II1110 KY
imeni bopuca Ipinuenka

NOACHHBAJIbHA 3ANUCKA

YMiHHS pO3B’sA3yBaTy 3aiadi Ha MOOYIOBY € BaXXK/IMBOIO CK/Ia/[OBOIO MaTe-
MaTUYHOI KY/JIbTYPU IIKONAPIB Ta NOTY>XHUM IHCTPYMEHTOM JJiA T€OMETPUY-
HUX JOCTIJPKEeHb. Y WKIIbHOMY Kypci reoMeTpil 3ajiadi Ha H06YI_[OBY BUJI1/IEHO
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B OKpeMUI PO3AiN y 7 K/aci 3 METOX HaBYaHHA YYHIB OCHOBHUM reoMeTpud-
HIUM OOYZOBaM Ha IUIOLVHI i BUPOOTIEeHHA MOYaTKOBMX YMiHb BUKOPUCTaHHA
HAMNPOCTIMNX KpecaApChbKUX iHCTpyMeHTiB (uupkyns i miniiiku). [Ing o3Ha-
JIOMJIEHHS YYHIB 3 Oi/TbII MIMPOKUM KIaCOM TeOMETPUYHUX 3a/jad Ha T0OYLOBY
Ta METOZIaMM iX PO3B’sI3yBaHHA i MpM3HaYeHO JaHui Kypc. Kpim Toro, B Mexxax
OIlpalllOBaHHA KyPCY YY4HI MaTUMYTb MOX/IMBICTh O3HAIOMUTNCH 1 3 HECTAH-
JapTHUMU JJIA HMIKiTbHOI reoMeTpil 3ajjadamu Ha mo6yznoBy. Lle 3amaui, ymoBn
AKUX MICTATh 0OME>XXEeHHS Ha BUKOPUCTAHHSA TPagULifTHUX iHCTPYMEHTIB I
no6y0B, HAIPUKJIAZ 33/ja4i Ha MOOYZOBY OTHUM JINIIE HUPKYIeM abo OgHi€0
JIHINKOIO.

Hannii Kypc po3MmMpIOE 3MICT WIKIIBHOIO KypCy reoMeTpil i mpusHadyeHnin
1A nonpodibHOI MiATOTOBKY YYHIB, 0COOIMBO TUX, XTO 30MPAETHCS POTOBXKI-
T HaBYaHHA y Tpo(iIbHMX K/IacaX IPUPOIHMYO0-MaTeMaTNIHOTO HarpsaMy. Moro
OIIpALIOBAHHA HAJAaCTh MOXX/IMBICTb HE TUIBKM CTBOPUTU MiljHe IIAIPYHTA /1A
TIOI/IBIIIOTO HAaBYaHHSA Yy KIacax 3 MpodinbHMM ab60 NOIIMOIeHNM BUBYEHHAM
MaTeMaTUKM, OI[iHUTU CBOi MOXX/IMBOCTI IIOJI0 CIIOCOOIB HisTTBHOCTI, a i1 pO3BU-
HYTV BMiHHSA JIOTIYHO MUCIAUTY, aHA/Ii3yBaTy, JOBOLUTY, JOCIIHKYBATH, pobutu
NPUITYLIEHHA Ta IIEPEBIPATH IX CIIPABEIIVBICTD.

Kypc pospaxosannii Ha 17 akafieMi9HUX FOOVH y 9 KiIaci.

OPIEHTOBHUW TEMATUYHUMA PO3NOAIN HABYANIBHOTO YACY

KinekicTp
Ne 3/m HasBa remn
TOOVH
1 | OcHoBHi reoMeTpn4Hi MOOYIOBY 32 JOTIOMOTOIO IIVIPKYJIS 1
1 MHIAKMK
2 |TeomeTpuuHi #il Haf Biipi3KamMu i KyTamu 1
3 |OcHoBHIi 3afaui Ha MOOYAOBY TPUKYTHMKIB 2
4 | Metop 6a3UCHNX TPUKYTHMKIB 2
5 | CerMeHT, O BMIllly€ JAaHNUI KYT 2
6 | Anre6paiuHuii MeTof| po3B’A3yBaHHA 3a/jad HA TOOYHOBY 2
7 |Metop cumeTpii (cripsiM/IeHHA) 2
8 |leomeTpuyuHi moOYHOBY 32 JOMIOMOTO0 OfIHI€T /TUIIIe JTiHIIKM 1
9 |TeomeTpuyni moOymoBM 32 JOITOMOTOI0 OFHOTO JIVILE IUPKYJIA 1
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Ne 3/m Ha3sBa remn Kinpxicrn
TOIVH
10 |LixaBi Ta HecTaHmapTHI 3a7a4i Ha MOOYJOBY 2
11 |PesepB HaBYa/IbHOTO YaCy 1
PA3OM 17
OPIEHTOBHE MOYPOYHE MNJIAHYBAHHAl KYPCY TA BUMOI'U
A0 PIBHA HABYANIbHUX AOCATHEHD YYHIB
Homep i . H . .
YPOKY MICT HAaBYa/IbHOTO MaTeplaxy aBYa/IbH1 TOCATHEHHS YIHIB
1 Tema 1. OcHOBHi reoMeTpuy4Hi | Y4Hi IOBMHHI:
noOyoBY 32 JOIOMOTOI0 ITNP- | 3HAMMU OCHOBHI eTanmu
Ky i THITKN pO3B’s13yBaHHs 3ajja4i Ha I10-
[lineHHs Bifpiska HaBIIi 6yZOBY Ta aITOPUTMIL OCHOBHIX
no6ynoBa nepreHKYIAPHOI MOGY/IOB 33 IOTIOMOTO0 IUPKY/is!
IPSIMO, IO IPOXOIUTD Yepes i miniviku (mineHHsa Bigpiska Ha-
MlaHy TOYKY (Ha JaHil mpamii, BITIT; TOGY/I0BA TEePTICHMKY-
11032 IJAaHOIO IIPSIMOI0); OOYI0Ba JIAAPHOL IIPAMOL, 10 ITPOXONUTD
6ymoBa bicexkTpucu Kyta. OcHop- | AAHI IPAMIN a60 1032 JaHOI0
Hi eTany po3B’A3yBaHHA 3a1adi MPAMOI0; OOYI0BA Ky T4, IO [I0-
Ha 106Y/I0BY. piBHIOE flaHOMY; TOOyHOBA Oicek-
TPUCH KYTa);
 BUKOHy8amu 3a3HadeHi Mooy-
TIOBIL
2 Tema 2. leomeTpuyHi fii Haf Bifi- | Y4Hi HOBMHHI:

pisKamMM i KyTaMmu

[To6ypmoBa cymu i pisHuii ;Box
Bi/Ipi3KiB, CYMM 1 PI3HMIII JBOX
KYTiB, [Ii/IeHHA BiJjpi3Ka Ha 1 piB-
HIX YaCTVH, AiIEHHA KyTa Ha
[IApHY KUIBKICTh pIBHUX YaCTUH,
no6yz0Ba KyTiB IpajiycHOI Mipn
15°, 30°, 45°, 60° Ta iH.

e YMimu 3aCTOCOBYBATy aTOPUT-
MU OCHOBHMX IIOOYZIOB 32 JOIO-
MOTI'O0 LIIMPKY/IA 1 THIKY JIIA:

- HO6Y,Z[OBI/I CyMIU 1 pi3HMII IBOX
BiIpi3KiB;

— OiZIeHHA BifipisKa Ha 1 PIBHUX
YaCTIH;

— 1o6ynoBy cymn i pisHUI ABOX
KYTiB;

— IiJIEHHA KyTa Ha IapHY Ki/IbKIiCTh
PIBHUX YaCTVH;

— TOOYIOBY KYTiB TpafycHOI Mipu
15°, 30° 45°, 60° Ta in.
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Homep 3MiCT HaBYaJIbHOTO MaTepiany HaBuanbHi JOCATHEeHHA Y4YHiB
YPOKY
3-4 |Tema 3. OcHOBHI 3aga4i Ha MO- | YYHi IIOBMHHI:
OynoBYy TPUKYTHNKIB o ymimu 6yoysamu:
[To6ynoBa HOBiIMBHUX TPUKYTHU- |~ JIOBiTbHi TPUKY THUKM 32 IBOMA
KiB 32 TPbOMa JIOTO €lIeMEHTaMI. CTOPOHAMI i KYTOM MDX HUMI, 32
[To6y0Ba IPAMOKYTHUX TpuKyT- | CTOPOHOI0 i IBOMA IPU/IEITMMY
nykis. [lo6ynoBa piBHOGegpennx | AC HEIKyTaMi, 3a TpbOMa CTOPO-
TPUKYTHUKIB. HaMU; .
— IPAMOKYTHi TPMKYTHUKM 32 JIBO-
Ma KaTeTaMy, 3a KaTeTOM I IiIo-
TEHY30I0, 32 KaTeTOM i TOCTpUM
KYTOM, 3a I'IIOTEHY30I0 1 TOCTpUM
KYTOM;
— piBHOOEpeHi TPUKYTHUKI 32
OCHOBOIO i 6IYHOI0 CTOPOHOIO,
3a OCHOBOIO 1 KYTOM IIpM OCHOBI,
3a OCHOBOIO 1 KYTOM IIpY BePILM-
Hi, 3a 61YHOI0 CTOPOHOIO i KyTOM
PV OCHOBI, 32 6iYHOI0 CTOPOHOIO
1 KyTOM IIpy BEPIUNHI.
5-6 |Tema 4. Merop 6a3ucHUX TpU- | Y4YHi HOBUHHI:
KYTHUKIB e 3HAMU IPOBIJHY 1€I0 METOMY
[ToHATTS 6a3MCHOTO TPUKYTHMKA. (BUIiIeHHS 6a3MCHOTO TPUKYT-
[To6ymoBa TPUKYTHUKIB Ta iHmyx | HIKA K HACTNHN dirypu, AKy
reoOMeTPUYHMX Biryp MeTooM MOTPiOHO MO0y AyBaTH);
0a3JCHNX TPUKYTHUKIB. * ymimu OymyBaTu GasuCHMIT TPU-
KyTHMK i JOOYJOBYBaTH 100 J10
IIyKaHoi Qirypu.
7-8 |Tema 5. CermeHT, 1110 BMilllye Y4Hi noBUHHI 8Mmimu:

NAHUI KYT

OcHoBHa 3ajjaya: noOyzoBa
TOYKI, 3 SIKOI 3aJJaHuI1 Bifpi-

30K BUJIHO IIiJ} 3aJJaHVM KYTOM.
Po3p’a3yBaHHA 3a/1a4 Ha TO6YTO-
BY 3 BUKOPMCTAaHHAM CEIMEHTA,
10 BMIIIlY€E JaHUI KYT.

e 0y0ysamu TOUYKY, 3 IKOI 3aJJaHWI
BiIpi30K BUJHO Mif, 3aflaHUM
KYTOM;

e po36’a3ysamu 3amadi Ha ooyzmo-
BY Pi3HOTO piBHA CK/Ia[iHOCTI i3
3aCTOCYBaHHAM OCHOBHOI 3ajja4i.
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Homep ) . . .
YPOKY 3MiCT HaBYa/IbHOTO MaTepiamy HaByanbHi JOCATHEHHA Y4YHIB

9-10 |Tema 6. Anre6paiuyHuii MeTOH, Y4Hi NOBMHHI:
pO3B’A3yBaHH 3a/1a4 HA MO- o ymimu 6yoysamiu:
OymoBy — BiZIpi3KM ippalliOHa/IbHOI JOBXN-
Hn (x=+2,x=+/3 it 1.);
— YeTBEepTUI NIPONOPLITHII Bif-
. ab
pisoK |(x=—1|;
c
— CepeJjHE TeOMeTPUYHE IBOX Bifi-
piskiB (x =+/ab )
11-12 | Tema 7. MeTop cumeTpii (cnpam- | YuHi HOBUHHI:
JICHHA) * 3HAMU MeTOJ, CUMeTpii (crpam-
[To6ynoBa reomeTpuyHuxX Piryp TIEHHS);
3a JaHUMM CYMOI0 260 pisHuiero |* YMIMU PO3B A3YBATI 3a/iatl
ii IiHIHUX e/TeMeHTiB. Ha MOOYI0BY METOJIOM CIIPSM-
JIeHHA (32 3aJaHOI0 CYMOI0 260
PI3HUIIEIO JTIIHITHUX €/IEMEHTIB
¢irypn).
13 |Tema 8. IeomeTpuuHi HoOYmOBU |Y4Hi MOBUHHI:
3a JOIIOMOTOK0 OFHI€l mmire mi- | 3Hamu, siKi TOOYLOBY MO>KHA BU-
HIKN KOHYBaTH 3a JJOTIOMOTOX0 OJHI€I
3apaui Ha MOOYOBY 3a JOIIOMO- JIVIIIE JITHIVIKIL
rOI0 OfHi€l e miniiky (miniin- |* 34¢nocosysarmi Takl no0yf0B1
b . .
Ka € OJHOCTOPOHHBOIO i He Ma€ LA PO3B ASYBAHHA BIATIOBITHIX
TIOTTITTOK). 3aja4y Ha MoOYy/OBY.
14 |Tema 9. IeomeTrpuuHi moOymoBu |Y4Hi MIOBUHHI:

3a JOIIOMOTO0 OJHOTO JINIIe

IV PKY/LA

OcHoBHa TeopeMa reoMeTpii
LUPKY/IA (PO MOXK/IUBICTD
pO3B’sI3yBaHHA 3ajadi Ha MOOY-
IOBY 32 IOTIOMOT'OI0 OJJHOTO JIMILIE
nupKyns). 3agadi Ha mo6ynoBy 3a
JIOIIOMOTOI0 OJJHOTO JIMILIE LIVP-
KYJIA.

e 3HAMU OCHOBHY T€OPEMY reoMe-
Tpii UUPKYIIA;

* p036’A3y8amu HaVIpOCTIiIIi 3a-
madi Ha MOOYOBY 3a JJOITOMOT OO
OJJHOTI'O JINIIIEe UUPKYIA.
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Homep . . . .
YPOKY 3MiCT HaBYaJIbHOTO MaTepiamy HaBuyanbHi JOCATHEHHA Y4YHIB

15-16 |Tema 10. ITikaBi Ta HecTaHAApPT- | Y4Hi MOBMHHI:

Hi 3a1a4yi Ha HOOYIOBY e ymimu po3B’sI3yBaTy 3ajjadi:

— Ha BigHOB/IeHHA Qirypu 3a gaHm-
MI eJIeMeHTaMU;

— T06ynoBY Qirypu 06Me>xeHO0
KIiZIbKICTIO KPOKiB;

— 106yzoBYy dirypu iHCTpyMeHTaMI
3 06OMe>XeHVIMY MOXK/TMBOCTAM;

— To6yROBY irypu 3 HeOCAKHU-
MY TOYKaMI;

— 106y1oBY Qirypu 3a ZOIOMOro0
«IT’ ITaKa» TOLLIO.

17 | PesepBHmuii ypok. Ilizcymku Bu-
BYEHHA KypCy

10.

NITEPATYPA

Amnocronosa I. B. [eomerpia. 9 knac: [JBOpiBH. Hifgpyd. IS 3aTa/IbHOOCBIT.

mkK.— K.: Tenesa, 2009.

Anoctonosa I. B. TeomeTpis. 8 kmac: [IBOpiBH. miipyd. I 3araJbHOOCBIT.
mk.— K.: Tenesa, 2008.

Amnocronosa I. B. [eomerpis. 7 kmac: [JBOpiBH. MigpPy4H. I 3aTa/IbHOOCBIT.
mkK.— K.: Ienesa, 2004.

€pmosa A. II., Tonro6opoppko B. B., Kpmxanoscpkuit O. @., Epmos C. B.
Teometpia. 9 xkmac: Iligpyd. 14 3araibHOOCBIT. HaBY. 3aK/L.— X.: BumaBHuI-
TBO «Panok», 2010.

€pmwosa A. II., Tomo6opoppko B. B., Kpmxanoscokuit O. ®. leomerpis.
8 xnac: Iligpyynnk.— X.: Becra: AH I'PO ITITOC, 2008.

€pmosa A. II., Tomo6opopbko B. B., Kpmxanoscokuit O. ®. [eomerpis.
7 xnac: [ligpy4. m1a 3aranpHOOCBIT. HaBY. 3aK/I.— 2-Te BUJ., Tepepob.— X.:
Becta: BugaBannrso «Panok», 2009.

KocroBckuit A. H. [eoMeTpudeckre MocTpoeHys OGHUM LUPKY/IeM Ha IJIO-
CKOCTY ¥ OfHUM JINIIb cheporpadoM B IPOCTPAHCTBE.— 3-e U3[., mepepad.
u gor.— M.: Hayxka: I'1. pen. ¢pus.-mar. mur., 1989.

Kymruip 1. A. ITo6ygoBa TpukyTHuka. EHIMKTONENist pO3B’sI3yBaHHA 3a/iay.
Hagu. mocionnk.— K.: JInbins, 1994.

Kymraip 1. A. Metoay po3p’sa3anHA 3agad 3 reometpil: Ku. gna punrena.— K.
Abpuc, 1994.

Kyuraup V. A. Teomerpus Ha 6appukagax.— 2-e usf., nepepa6b. n gorm.— K.:
daxkr, 2009.

e-lnm



[padidyHi 06pa3u anrebpaiyHux piBHSIHb i HEPIBHOCTEMN 217
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rPA®IYHI OBPA3U AJITEBPAIYHUX PIBHSAAHb
| HEPIBHOCTEM

Mporpama Kypcy 3a BUGOPOM ANA Y4HIiB 9 Knacis

Astop: €peina Oxcana Bonooumupiena, cmapuiuii suxnada4 kageopu memoouxu
npupooHuuo-mamemamuuroi oceéimu i mexronoziii 111110 KY
imeni bopuca Ipinuenka

NOACHIOBAJIbHA 3ANMUCKA

BuxoBaHHA rpadiuyHOi KynbTYypy LIKOIApa — HEBiJy €MHA CKJIa/joBa LiTicHOI
CUCTeMM MIKibHOI MaTeMaTn4HOi ocBiTn. PyHKIia Ta 1 rpadik € 3acobom ma
PO3B’13yBaHHA MIMPOKOTO K/IACy IPUKIATHNX 33/]a4 3 Pi3HMX rajry3eil 3HaHb.

MeTa KypCcy — cucremMaTu3yBaTH i y3araJbHUTY 3HAHHS Y4HIB IIPO e/leMeH-
1 HepiIBHOCTE 3a/1€)KHO Biff IX BUJY.

OmpaljfoBaHHs KYpCy JOIIOMOXKE YYHAM 3aCBOITH IIOHATTS 00IacTi BU3HA-
YeHHs, TAPHOCTI i HemapHOCTi QYHKIIiI, TepeTBOpeHHA CUMETpii, FeOMeTPUIHOTO
MICIISl TOYOK IUTOLMHM, Oflep>KaTh MMOYATKOBI BifoMOCTi po acuMmntoTu rpadika
¢byHKIIi1, 3aKpinu Ty HaBMYKY rpadivHOTO PO3B A3yBaHHA PiBHAHD i HEPIBHOCTEIL.
[Tepuri Temy Kypcy npusHadeHi jIs aKTyanisanii 3HaHb, YMiHb i HAaBUYOK, Ha0y-
TUX YYHAMM PaHillle, IX HAABHICTb 3yMOBJIEHA TUM, 1110 IIPY BUBYEHHI [JIX TEM He
3aBXXIY HOCTATHBO 4Yacy A HaOYTTA YYHAMM NMPAKTUYHUX HaBUYOK ITOOY/IOBU
i mepeTBOopeHH: rpadikiB GYyHKIIN, B TOMY YMC/Ti THX, IO 3a/laHi YacTMHAMM 260
MICTATD 3HaK aOCOMIOTHOI Be/MYMHY. Y MeXKaX BUK/IaJJaHHA [[bOTO KyPCY BUUTENb
Ma€ MOXX/IMBICTb HABUNMTH Y4YHIB 3aCTOCYBAHHIO a/ITOPUTMY PO3KPUTTA MOAY/IA Ha
IHTepBajIax came 3a paxXyHOK FOJVH BapiaTVMBHOI YaCTUHY HaBYa/IbHOI'O IIIaHY.

3MICT KypCy BK/IIOYA€ BMBYEHHs OCHOBHUX NOOyHoB rpadikiB Ta reome-
TPUYHUX MICITb TOYOK [UIsI HAOYTTA TUX rpadiyHuX KOMIETeHIill, Ki HeoOXimHi
JI/Ls YCIIIITHOTO HaBYaHHA Y CTapILili KO Ta BCTymy fo BH3.

Kypc npusnadennii s y4HiB 9 K1aciB, TPUMBAICTh Kypcy — 17 rogus. 3a-
IIPOIIOHOBAHE IIOTOIHHE IUIAHYBAHHA € OPIEHTOBHMM. Y4UTE/Ib HAa BJIACHUIA
PO3CyZl MOXXe CKOPeryBaTy KiJIbKiCTb TOAVH Ha BYBYEHHA KOXXHOI TEMU 3ajIexX-
HO BiJi piBHA HaBYaJIbHUX JOCATHEHb Y4YHIB Ta IXHIX OCBITHIX 3anuTiB. BuBueHHsa

rpadika Ta BIacTUBOCTEI.

e-lnm



218 lporpamu KypciB 3a Bubopom © 8-9 Kiacu
PO3M0AIN HABYAJIbHOTO YACY
Ne 3/m Hassa remn Kinpxicrs
TOIMH
1 |IleperBopenHs rpadikis pyHKIii 1
2 |Ipadikn QpyHKLil BUIARY y = | f(x) | iy= f(| X |) 1
3 |Ipadixm PpyHKLii, 3aaHNX YACTHAMMI 3
4 |Ipadikn QyHKUi, aHATITIYHI BUPasyu AKNX CIPOIIYIOTbCS 2
5 |dpo6oBo-niniitHa ¢pyHKLis Ta i rpadik 2
6 |Ipadik piBHAHHSA 2
7 |TeomeTpnuHi 06pa3u piBHAHD BUITIALY | ¥ | = f(x) 2
=] oo
8 |TeomeTpnuHi 06pa3u HepiBHOCTEI i cCTeM HepiBHOCTe 2
9 |Ipadiunmit MmeTon po3B’A3yBaHHS PiBHAHD i HEpiBHOCTEN 2
PA3OM 17
3MICT HABYAJIbHOI0 MATEPIANTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB
(1 200 Ha murncoenv, 8¢v020 17 200)
K-cTp . . . .
3MicT HaBYaTbHOTO Mareplany HasuanpHi JOCATHEHHSA YIHIB
TOIMH
1 |Tema 1. IlepeTrBopeHHs rpadikiB |YuHi HOBUHHI:
dyHKIi e po3nisHasamu BUBYEHI paHilie
EnemenrapHi ¢ynxii, ix BmacTn- e’“ﬂ"IeHTaP}.I_i Q’YHKHT‘L BUAN TI€-
BOCTi i rpadiku. HaitpocTimi me- PETBOPEHD IX FPa(blffII?;
peTBOpeHHs rpadikiB PyHKILiL. o 3Hamu BUITLAL rpadikiB enemMeH-
TapHUX QYHKIIilL;
 ymimu OypmyBartu rpagikn ene-
MEHTapHUX QYHKIil Ta BUKOHY-
BaTyU 3 HYMM HaJIIPOCTILl] 1epe-
TBOPEHHSL.
1 |Tema 2. Ipadiku ¢yHkuifi BUriA- |Y4Hi HOBUHHI:

py y=|foo|iy=f(x])

e 3HAMU TIEPETBOPEHHA CUMETPII,
HOHATTS NMApHOCTI QYHKIiT; a-
TOPUTM BUKOHAHHA IIEPETBOPEHD

[ feol i f(x])
o ymimu OypyBary rpadiku QyHK-
11111, 1110 PO3IVIANANTHCA B LM TEMI.
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K-c1p . . . .
TOTNH 3MicT HaBYaTbHOTO MaTeplany HaBuanpHi JOCATHEHHA YIHIB
3 |Tema 3. Ipadixku pynkuiit, 3ama- | Y4Hi OBMHHI:
HUX YaCTUHAMM e 3HAMU ANTOPUTM POSKPUTTS MO-
Tlo6ynosa rpadikis GpyHKIii, 3aga- | AY/A Ha iHTepBaax;
HIX YacTHAMI. PO3KpUTTs Momyis | Po3nisrasamu yHKuii, 3aani
Ha inTepBanax. [lo6ygosa rpadikis | TACTUHAMM, I TaKi, O 10 HUX
byHKIIiM, 110 MiCTATD 3HAaK MOfys, |  SBORATHCA;
U1 TOOYIOBY SIKMX HEOOXiHO po3- | * yMimu pO3KPUBATI MOJY/Ib
KpMBATU MOJY/Ib Ha iHTepBasax. Ha iHTepBaax Ta OymMyBaTH
rpadikn QyHKIIi, 3agaHNX
YaCTUHAMIA.
2 |Tema 4. Ipadiku pyHkuiit, anani- |YvHi moBMHHI:
TUYHi BUPa3u AKNX COPOIYIOTHCS | ¢ 3HAMU, 10 TaKe 00/1acTh BU3HA-
[To6bynoBa rpadikis ¢yHKIIil, YeHHSA QYHKILIT;
aHAITUYHI BUpasy SKUX MOXKHA * posnisHasamu QyHKIIT, popmy-
cripocTUTH (BpaxyBaHHs 00/1acTi JIN AKNX MOYKHa CITIPOCTUTIA
By3HAYeHHs QyHKLi). o ymimu 3HaXOUTHU 06/1aCThb
BM3HAYeHHA PyHKIIT,
oynysaru rpadiky QyHKIII,
bopmynn TKMX MOXKXHA
CIIPOCTUTIL.
2 |Tema 5. Ipo6oBo-miHiiiHa PyHK- |Y4Hi MTOBMHHI:
1is Ta i rpagik e posnizHasamu fpoOOBO-TiHINHY
Bupinenns uinoi yacTuHM pario- Pynkuio;
HAZIbHOTO po6y. IlonaTTA acum- | * YMiMu SBOJUTH 1i 10 BUITIALY,
IITOTH. 3HAXOMKEHHA ACUMIITOT HEOOXI/JHOTO /151 TOOYROBY i
npo6oBo-iHiitHOI PyHKIl. ITo- rpadika; SHAXOMMTI ACKMIITO-
OymoBa rpadika gpo60Bo-miHiiTHOT i ii rpacika; 6ymyBary rpadix
DYHKII. npo6oBo-iHiTHOT QYHKIIIT;
e 3HAMU NOHATTS ACUMIITOTH Tpa-
dika PpyHKii.
2 |Tema 6. Ipadik piBHAHHA Y4Hi NOBMHHI:

[To6ynoBa rpacdikiB piBHAHb.

e 3HAMU BIAMIHHICTb MK I'pa-
dikamu QyHK1ii i rpadikammn
PIBHAHHA;

e po3ni3dHasamu piBHAHHA,

110 He € QYHKIisAMY;

o ymimu 6ygyBatu rpadiku

PIBHAHbD.
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K-cTp . . . .
TONH 3MicT HaBYaTBHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
2 |Tema 7. TeomerpuyHi 0oOpasu piB- |Y4Hi MOBMHHI:
HAHDb BUIIARY | y | = f(x) e 3HAMu ANTOPUTM HO6Y,[[OBI/I
i | y | _ | f(x) | rpadikiB piBHSIHb BUITIALY
i = Fe ] y|=| foo;
[To6ynoBa rpadikiB piBHAHDb 3a3Ha- | Y | fEilyl=|f ( )|s
.  ymimu OypyBaru rpadiku 3asHa-
YeHUX BUJIB. ,
YeHUX PiBHSAHD.
2 |Tema 8. leomeTpuyHi 06pasu He- | Y4Hi HOBUHHI:
piBHOCTeI1 i ccTeM HepiBHOCTeN |o 3Hamu MOHATTA rpanuui IMT;
[To6ymoBa 'MT HepiBHOCTEI anropur™ no6ynosu 'MT uepis-
Ta CHCTEeM HePiBHOCTEIL. HOCTEI Ta CUCTEM HEPIBHOCTEI;
e yMimu BU3HAYaTH YaCTUHY KOOP-
OUHATHOI IUIOLIVIHY, 11O BiJITIO-
Bifae 'MT HepiBHOCTEI i cUCTEM
HepiBHOCTeIt; OymyBat TMT
HEpIBHOCTEI 1 CUCTEM HEPIBHO-
CTell.
2 |Tema 9. Ipadiunnit meTon, Y4ni NOBMHHI:
pO3B’sI3yBaHH PiBHAHD i HepiB- |« po3nisHasamu piBHAHHA i He-
HOCTeN PIBHOCTI, fIKi paljiOHa/IbHO
AnropuTt™m po3B’sI3yBaHHS piB- posB’AsyBaTy rpadivHo;
HSHD i HepiBHOCTeIT rpadivHo. * 3HAmMu ANrOPUTM PO3B A3yBAHHA
3’sicyBaHHSI KibKOCTI KOpeHiB piB- | PIBHAHD 1 HEPIBHOCTEN rpagiu-
HAHHA [ (X)=a 3a/1eXHo Bif 3Ha- HO; 2JITOPNTM 3HAXOJIKECHHA
YeHb TTapaMeTpa d. Ki/IbKOCTI KOp€HiB PiBHAHHA
fx)=a;
o ymimu po3B’s13yBaTy PiBHAHHSI
i HepiBHOCTI rpadivHO; 3HAXON-
TU KIJIBKICTh KOPEHIB PiBHAHHA
f(x)=a 3amexxHo Bij 3HaYEeHD
IapaMeTpa a.
NITEPATYPA
1. Bypma M., Bamynenxo O. I1., [Tpokonenko H. C. 36ipHuk 3aBganb o gep-

3 mareMatuky: Hasu. nocioauk.— K.: JInbins, 1990.

3-e u3g.— M., 1996.

Tanmuiknit M. JI. u ip. COopHUK 3afau 1o anrebpe mist 8—-9 kmaccos. Yueb.
nocobue I YYaIMXCs LIKOM ¥ KIacCOB C YIIyO/I. U3yd. MaTeMaTUKI.—
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4. 36ipHMK 3afad 3 MaTeMaTMKV /I BCTYNHMKIB mo BTy3iB / B. K. €repes,
B. B. 3arines, b. A. Kopgemcbkuii Ta iH.; 3a pen. M. 1. Ckanasi; Ilep. 3 poc.
€. B. bonpapuyk, 0. I0. Koctpung, JI. I1. Onimenko.— 3-te Bug,., crep.— K.:
Bumia mik., 1996.

5. Kpasuyk B, [ligpy4na M., Axauenxo I. Anre6pa: [linpyuynnk mia 9 xmacy.—
Tepuomnine: Iligpyunnku i mocibumkm, 20009.

6. Mepsnsak A. I, [Tononcekuii B. b., Sxip M. C. Anre6pa: [ligpyun. ms 9 kit
3 mormO/1. BUBYEHHAM MaTeMaTnkn.— X.: [imMHasis, 2009.

7. Panxmuct P. B. Ipaduxn ¢dynxnumit: Copas. mocobue mna BTY30B.— M.:
Brprcu. mik., 1991.

8. Cromuu A. B. KomniekcHble yIpaKHeHUs 10 MaTeMaTUKe C pelleHUsMIU.
7-11 xmaccor.— X.: IMII «Py6ukon», 1995.

HABJIUXKEHI OBYUC/IEHHSA
TA IX MPAKTUYHE 3ACTOCYBAHHSA

Mporpama Kypcy 3a BUGOPOM ANA Y4HIB 9 KnaciB

Astop: E€peina Oxcana Bonooumupiena, cmapuiuii uxnaoad kageopu memoouxu
npupooHuuo-mamemamuuxoi oceéimu i mexronoeziii II1T110 KY
imeni bopuca Ipinuenka

NOACHOBAJIbHA 3ANUCKA

3MICT IIKiNbHOI MaTeMaTNYHOI OCBiTI Bech Yac HabyBae yTOUHEeHHs 1 TpaHC-
dopmarii. BinbyBatoTbcs BinmoBigHi 3MiHM i B HaBYaJIbHUX IPOrpaMax 3araib-
HOOCBITHIX HaBYa/JIbHMX 3aKajiB. TpaHcopMarliii Ta yTouHeHb HaOYB i po3min
«EmeMeHTH IpUK/IaHOI MaTEMATVKM» 3 KYpCy anrebpu 9 Kiacy, B AKOMY OCHOBHY
yBary InpujiIeHO BUBYEHHIO MAaTeMaTMYHOIO MOJENIOBAHHS, BiICOTKOBUM pPO3-
PaxyHKaM, IIOHATTIO IIPO CTATUCTUKY i CYTTEBO 3MEHIIEHO KiJIbKICTh TOAMH Ha
BUBYEHH: HaOMDKeHNX 064uncienb. ToMy 3aBTaHHAM JAaHOTO KYPCY € JOIIOBHUTH
Kypc anre6py 9 Kacy OCHOBHMMM MeTOAAaMI HAOMVDKEHNX OOUNCIeHDb O/IA THX
Y4HiB, fIKi Hafiaji IPOMOBXATb HaBYAHHA 32 TUMM NPODIIAMU HTPUPOFHUYO-
MaTeMaTUYHOTO HANpsAMY cTapiiol mpodinpHOI KON, B AKUX HabMImKeHi 06-
9JIC/IeHHS € OFHNM i3 3ac06iB po3B’sI3yBaHHA 3a/Iad IPAKTMYHOTO CIIPSIMYBaHHA
Ta OLIHKY TOYHOCTI Ofiep>KaHUX pe3ynbTatiB (pisuko-mareMaTnyHuii, GisnaHmii,
XiMiKO-TEXHOJIOT{YHMIT TOI[O). YMIHHS BUKOHYBATH [il 3 HAOIVDKEHUMI 3HAYEH-
HSIMJ BUKOPUCTOBYIOTBCSA 1 B Kypci reoMeTpil npy po3B’si3yBaHHI TPUKYTHHMKIB,
i y ¢isnni npn BukoHaHHI MabopaTopHNUX poOiT, 30KpeMa Ipy BU3HAYEHH] TOY-
HOCTi BUMipIOBaHb i TOXMOKM pe3y/nbTaTiB.
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Kypc monomorxe cpopmyBary B y4HiB ITpaBUIbHE PO3YMiHHS MICIIsl MaTeMa-
TUKA B CUCTEMI HayK, 11 IPUK/IAJIHUI XapaKTep, HalaCTh MOXX/IMBICTb Kpallle 3po-
3yMiTH IIpOIleC MaTeMaTYHOTO MOJIE/IIOBAHHS, JOIIOMOYKe HaBUMUTIUCS KOPEKTHO
3aMmMCyBaTy BifAIOBI/Ib 1O 3a7ja4 MPAKTUYHOTO 3MIiCTY B TOMY BUIIQ/IKY, KOJIU TaKa
BifIOBifb € HaOmmKeHOw. | X04a HabMMKeHi 00YMCIeHHs BXXe BTPATU/IU CBOIO
aKTYa/lIbHICTb SIK 3aci6 parioHasnisarii o6unciens (Leit 3aci6 ycninHo 3aMiHmmm
KaJIbKY/IATOP i KOMIT I0Tep), aKTYaTbHUM 3a/IMIIAETHCS TUTAHHS 3a/IeKHOCTI CTY-
IIeHs] TOYHOCTi OIepP>KaHOTO Pe3y/IbTaTy Biff CTYIEeHs TOYHOCTI BUXiTHUX TaHMX
1 HaBMaKIU.

Y Kypci 3anponoHOBaHO MTOBTOPUTY IPAaBMIA OKPYITIEHHA YMCeI, OIpaliio-
BaTU TMOHATTS MMOXUOKY, TO3HAMOMUTICS 3 TIOHATTSMMU 11101 Ta IPOOOBOI YacTUH
9JIC/Ta, 3aCBOITY MPABWIO MiAPaXyHKY mudp, chopmMyBaTy HaBUYKM BUKOHAHHS
apudMeTNYHUX [ill 3 HAOMVDKEeHVMY 3HAYeHHAMY, 3aIICY YICIA Y CTAaHAAPTHOMY
BUIJIS/Ii Ta 3HAXOMKEHHS 1[/101 Ta IPOOOBOI YaCTUH YUCTA.

MeTa Kypcy:

e 3abe3mmeunTy LiMiCHICTh CUCTEMI MaTEMAaTUYHO]I IIINTOTOBKM Y4HIB;

e CIPpUATHU peanidalil IPUKIaLHOI CIIPAMOBAHOCTI MaTEMAaTVKI;

e CTBOPUTY Mil[He HiATPYHTA I MONANBIIOrO HaBYaHHSA Y NMPOGiMbHNX

KJIacaX IPpUPOJHNIO-MATEMATUYHOTO HAIIPAMY Y CTapIIiil IIKOJI.

Kypc npusHadennii ajid y4HiB 9 K1acis, 110 MAIOThb Ha MeTi IPOIOBXXNUTY Ha-
BYAHHS Y K/IacaX MPUPORHNYO-MATEMAaTUYHOTO HANPAMY CTapuioi npodinbHOI
LIKO/MM, 1 po3paxoBaHuil Ha 8 aKafleMiYHUX TOAVH. BUBYEHHA KypCy HOLIBHO
IIPOBOANTY NPOTATOM OJIHi€l YBepTi mic/1sA BuBYeHHA TeMu «HepiBHOCTI».

OPIEHTOBHE TEMATUYHE NMNJIAHYBAHHA KYPCY TA BUMOI'H
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB

(1 200 Ha muscoenv, 6cv020 8 200)

K-ctp . . . .
TOTIH 3MicT HaBYaTBHOTO MaTepilany HaBuanpni JOCATHEHHA YIHIB
1 |Tema 1. Habmmkeni 3Ha- Yy4Hi NOBMHHI:

YEHHA YMCel 1 BeIMYMH. o Mamu ysiéneHHs PO HaOMVKeHi 3Ha-

Oxpyrnenns. Lina i ;po6oBa | 4eHHS 4yucern i BenmmunH, pisHi popmnu

qacTyHM uyncna. Crangapr- 3amncy HabO/MKeHNX 3HaYeHb;

HUI BUITIAJ 9YIC/Ia e 3HAMU IIPaBIIA OKPYITIEHHA YMCET;
O3HA4YeHHS LiJI0i Ta poOOBOI YaCTUH
4lICIa;

o yMimu OKPYITIATY YUC/IA i 3HAYEHHA
Be/INYVH; 3HAXOIUTY LTy i ;pOOOBY
JaCTUHY YVCTIa; 3AMMCYBATH YCTIO0 200
Jioro Hab/mKeHe 3HaYeHHs y CTaHJapT-
HOMY BUITIAJL.
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MATUKM OCHOBHOI Koy // Maremarnka B 1komi.— 2008.— Ne 2.— C. 3-8;

Ne 3.— C. 10-15.
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K-c1p . . . .
TOTNH 3MicT HaBYaIbHOTO Mareplany HaBuanpHi JOCATHEHHS YIHIB
2 |Tema 2. AGcomoTHa Ta Bif- | Y4YHi IOBUHHI:
HOocHa noxn6km. Ominka o Mamu ysi67eHHs TIPO aOCOIOTHY Ta Bifi-
noxn6oxk. IIpaBunbHi dpy | HOCHY TOXMOKY, TOYHICTb BUMipIOBaH-
HaO/MM>KEHOr0 3HAYEHH A HA 1 HaOMV>KeHHHA, [IpaBUIbHI, CYMHIBHI
Ta HePaBWIbHI UM Py HAOMVKEHOTO
3HAYeHHS;
* yMitu 3HaXOAUTY a0COMIOTHY i Bif-
HOCHY HOXMOKM, IpaBWIbHI Iindpu Ha-
ONMVDKeHHs,
o OUiHI0BAMU TIOXUOKIL.
2 | Tema 3. [lii Hag HAO/MVOKEeHW- | YYHI TOBUHHI:
MU 3HaY€HHAMU. 3HA9 YL o MAMmu ys6/1eHHs IIPO 3HAUYIi Undpn
udpu yucna. [IpaBuno mifg- | 4ucna;
paxyHKy undp. [lii 3 uncna- |e 3namu npaBuiIo migpaxyHKy uudp ais
MM, 3aIIVICAHUMIU Y CTaHAAPT- | BMKOHAHHA iif 3 HAOVDKEHVIMM 3Ha-
HOMY BUITIAJI YeHHAMU;
e ymimu BUKOHYBaTu apudMeTnyHi fiii
3 HaO/MVDKeHVIMY 3HaYeHHAMI, B TOMY
YJICJTi 3aIIMICAHVMM B CTAaH[JAPTHOMY
BUTJIAI, IIITHOCUTY 1X IO CTEIICHA
i no6yBaTyu KOpiHb; BUKOHYBaTH apud-
MEeTMYHI il 3 YMCIaMU, 3allICAHMU
y CTaHJaPTHOMY BUIJIAJ.
3 |Tema 4. IIpaktuyni po6oTu |Y4Hi HOBUHHI:
Ta PO3B’I3YBaHHS IIPUK/IAJ- |e YMirnu BUKOHYBAaTH IPAKTUYHi po-
HIIX 3a]ja4 00TH, BHACTI/IOK SKMX OIEP>KYIOTHCS
HaO/IVOKeHi 3HaYeHH, BUKOHYBATH Jiil
3 Oflep>KaHVIMH JAaHVIMU, IPAaBUIbHO
3aIMICYBaTy Pe3y/IbTaT IPOBENEHUX
HPaKTUYHUX POOIT i pO3B’I3aHNX MIPU-
KJIaJHUX 3a/iay.
NITEPATYPA
1. [Iseus B., Kningyxosa B. BuByenHsa HabmmkeHNX 004MCIeHDb Y KYpCi Mare-

[IBens B., Kninpyxosa B. Hab6mxeni obuncnenHsa y 7-8 xmacax // Marema-

TnKa B mkoni.— 2008.— Ne 6.— C. 12-17.
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3. IIsens B., Kningyxosa B. Habmmxeni ob6uncnenss y 9 xnaci // Maremarnka
B mKosi.— 2008.— Ne 9.— C. 16-22.

4.  Kopiap . BuBuyaemo HabmmxeHi obumcnenns // MaremarMka B IIKOMi.—
2003.— Ne 2.— C. 35-42.

5. bess I. II. Anre6pa: Iligpyd. s 9 Ki1. 3aTanbHOOCBIT. HaBY. 3aKI.— 2-Te
Bupa.— K.: OcBita, 2006.— 176 c.

6. Kpasuyk B, Iligpyuna M., fnuenko I. Anrebpa. [Ipobunit migpyqHuK pis
9 kimacy.— 2-re Bug, mepepobd. i ornos. / 3a pex. 3. I. Crenkanb.— TepHorine:
[Tigpyurnky i nocibamky, 2004.— 248 c.

METOAWYHI PEKOMEHJALII LWOAO BUKNAAAHHSA KYPCY

[Tpn BuBYeHHi gaHOI TeMM Cjifi 0COOMMBY yBary HpUAIINTY BMKOHAHHIO
NPAaKTUYHNX BMMIipIOBA/IbHMX POOIT, pisHMM QopMaM 3amncy ofep>kKaHMX HpU
IIbOMY HaOM/KeHUX 3HaueHb (3a JIOIOMOroI0 MOABINIHOI HEPiBHOCTI, 3HaKa «*»,
3HaKa MOZY/IA); CUCTeMaTM3allil IpaBUI OKPYI/IEHHS YlCell, BUBYEHNX Y ITOTIepe]-
HIX K/IacaX; IIOBTOPEHHIO 3aIlJICy YMC/Ia Y CTAaHAAPTHOMY BUIJIAZL Ta BIIpaBaM Ha
nepexifi Biff OXHMX OAVHNID (Pi3VYHMX Be/INYNH, 3aIIMICAHNX Y CTAHAAPTHOMY BU-
VLA, 1O IHIIMX; BUKOHAHHIO [Iii1 HaJl HaO/MV KeHVIMY 3HAYeHHSAMU 3 YPaXyBaHHAM
K TIPaBWJI OKPYIJIEHHS, TaK i MiipaXyHKy 1udp, HOPiBHAHHIO TOYHOCTI OfieprKa-
HUX Bifgnosigen. IIoHATTA 0inol 9acTMHM 4KcIa MOXKHA iHTepIIpeTyBaTu K OJVH
i3 BUIIB HAOMVDKEeHDb aHOIO YMC/Ia 0 LIJIOTO, a I0TO fpoOOBYy YacTUHY — SAK a6-
COMIOTHY IMOXMOKY TaKOTO HaOIVKEHHH.

BrBueHHs maHOTO KypCy mepep6adae po3B’sA3yBaHHS INMPAKTUIHUX 3ajjad
3 reoMeTpii, pi3vKM, EKOHOMIKY, IPOEKTHY [is/IbHICTD, IPOBEEHH JOCTiIKEHb,
TabOpaTOPHYX i IPAKTUYHNX POOIT, ZOCI/KEHH IX pe3y/IbTaTiB Ta 3Ha4eHb I10-
X160k obuncens, peanisalii MbkperMeTHUX 3B’ 13KiB. HaBeneHoro B mporpami
CIIVCKY JIITEPATypy JOCTATHBO JI/IA YCIIIIHOTO BUK/IAJaHHA JAHOIO KYpCY 3a BH-
60pOM, OCKIZIbKM 3aIIPOIIOHOBAHI JIXKepea MiCTSTh IIOBHE HaBYa/IbHO-METOVYHE
3abesreveHHs BUKIAaHHs KYPCY, 1 IOro YCIiITHOTO 3aCBOEHHS (pPO3poOKM ypo-
KiB 3 BUBYEHHS BCiX TeM JAaHOTO KYPCY, JOCTATHIO Ki/IbKiCTh MMPaKTUYHUX POOIT,
NPUKIaLiB 3aBAaHb [Jid JOCIIIHUIBKOL JIAbHOCTI, 3pa3Kyl NPUKIAAHNX 3aa4
3 pi3HMX Tayyseii 3HaHb i BIIpaB Ha Jiii 3 HAOMVDKEHNMY 3HAYEHHAMN).
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DOAKYJIBTATUBU TA KYPCU
3A BUBOPOM OJ14 KJTACIB
3 NOMMNBJIEHM
BUBYHEHHAM MATEMATUKW

Bctyn go teopii umcen. JlaHuyorosi opoou
Ta IX 3acTocyBaHHA
(bakynbTaTUBHUM KypC, 9 Knac)

dpaKranu

(Kypc 3a BU60opom, 9 Knac)

NMpuKnagHa matemMmaTUKa
(bakynbTaTUBHUM KypcC, 8—11 Knacu)



BCTYN A0 TEOPIi YUCE/. NAHLUIOroOBI POBU
TA IX 3ACTOCYBAHHS

Mporpama dakynbTaTUBHOIO KypCy ANA YYHIB 9 Knacy
MaTeMaTU4HOro npodinio 3arajbHOOCBITHIX HaBYalbHUX 3aKnapaiB

Astop: Kupoeii Ipuna [Jmumpiena, suumens mamemamuxu
30MI I-III cmynenie Ne 16 im. M. O. Kupunenka
m. bina Llepxea Kuiscvkoi 06nacmi

NOACHIOBAJIbHA 3AMUCKA

Peanisyroum OCHOBHY MeTy KypCy MaTeéMaTMKU B CepefHiil IIKOJi, He-
00XifHO BOJHOYAC CTBOPIOBATYM YMOBM ISl PO3BUTKY KOXXHOI 0COOMCTOCTI
3 YpaxyBaHHAM Ii HaXWIiB Ta MPUPOTHUX 0OapyBaHb. 3aCTOCYBaHHA Bapia-
TUBHOT'O KOMIIOHEHTY HaBYa/IbHOTO IJIAHY 3ara/IbHOOCBITHBOI IIKO/IN BiIKpY-
Ba€ ISl IIbOTO HOCTAaTHBO MOXXIMBOCTeN. PosmupeHHs Kona pakynbTaTuBiB
Ta KypciB 3a BUOOPOM [J03BOJIsIE O3HANIOMUTH YUHIB i3 [eAKMMU 3araTbHUMU
MaTeMaTUYHUMU ifesAMU, IIOKa3aTy 3aCTOCYBAaHHA MAaTeMATUKI Y IPAKTUYHIN
OisITBHOCTI.

J10 OCHOBHNX IIOHATb MaTEMATUKM HAJIEKUTD MOHATTA 4ucia. Bix Toro, Ha-
CKiTbKM mobpe yueHb YCBiJOMIIOE IIPUPOAY UMC/IA, B3AEMO3B A3KM MiX YMCIIO-
BYIMJ MHOXXMHaMM, 3Ha€ Ta pO3yMi€ BIACTUBOCTI YMCENl, 3a/IeXKNUTDh 3arajJlbHUNI
PIBEHDb 1OI0 MAaTEMATUYHNX KOMIIETEHTHOCTEIL.

daxynpraTuBHMIL Kypc «BcTyn mo Teopil uncern. Jlanmrorosi apo6bu Ta ix 3a-
CTOCYBaHHsA» PO3paXOBaHMII Ha YYHIB 9 K/IaCy 1 Ma€ Ha MeTi O3HaIOM/IEHHS YYHIB
3 TAKMMM PO3JiI/TaMy MaTeMAaTUKI, AKi JO3BOIAIOTb CYTTEBO POSIUINPUTH JOCTiJI-
HULbKUI TOTEeHIIia/1 06[JapOBaHOI AUTWHIY, TOIIMOUTH ii 3HAHHS PO OCHOBHI MO-
JIO>KeHHS Ta IIOHATTA Teopii Yrces, Ha AKUX 6a3yeThCs BUBYEHHS 6araTboX iHIINMX
PO3AUIIB IPUPOAHNYMX AVCUMIUIIH, MIABUILUTY IHTEpPEC A0 BUBYEHHA IIpeMeTa,
II0Ka3aTy POJIb JIAHI[IOTOBUX APO6iB Y pO3B’I3yBaHHI IPUKIIAHNX 3a7ja4 MaTeMa-
TUKY, Pi3uKy, XiMii, acTpoHOMii, TPUPOIO3HABCTBA.

TeopeTnyHOI0 0CHOBOIO (DaKYNIBTATHBY € OCHOBM TeOPii MOAiIMbHOCTI, TeOpe-
MU Teopii uncern, anroputM EBKIiia, BMaCTMBOCTI CKIa/IleHUX YMcest, 0COOMMBOCTI
PO3K/Iay sIK palliOHaJbHUX, TaK i ippalioHa/JIbHUX YUCEN y JaHIIOrOBi Apoou,
HOHATTS IIPO PiBHAHHSA 3 IBOMa 3MiHHUMMU Ta 10TO PO3B’A30K.

3MicT mporpamu Kypcy OpraHi4HO IIOB’A3aHUI 3i 3MiCTOM OCHOBHOTO Ha-
BYaJIbHOTO MaTepiany IKUIBHOIO KypCy MaTeMaTUKM 1 BOZHOYAC MA€ CaMOCTIil-
HII XapaKTep.

Merta i 3aBAaHHA Kypcy:

e CTBOPEHHA YMOB I PO3BUTKY IPVMPOSHMX MaTeMaTMIHMX 3[iOHOCTEN
Ta 007japyBaHb KOXHOI 0COOMCTOCTI 3 ypaxyBaHHAM I BiKOBUX 0c0oO/mN-
BOCTEN;
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e OBOJIOAIHHA YYHAMMU CUCTEMOIO MaTeMAaTUYHUX 3HAHb, HABMYOK 1 BMiHb,
y TOMY 4YMC/Ti IOB’A3aHNUX i3 BUKOPUCTAHHAM iHGOPMALiIHNX TeXHOO-
Ii, JOCTATHIX JI/Is YCIIIITHOTO OBOJIOAIHHA IHIIVIMY OCBITHIMM T'ay3sMMU
3HaHb;

e TiBUINEHHSA MaTeMaTHM4HOI, iHpopMariitHoi, anroput™mivHoi Ta rpadiy-
HOI Ky/IBTYpU IIKOJAPIB, pO3BUTOK B YYHIB JIOTIYHOIO MMUC/IEHHSH, IIPO-
CTOpPOBOI YABH, raMm’ AiTi, yBaru;

e iHTeneKTyanbHMIT PO3BUTOK Y4HiB, OpMyBaHHSI B HUX aOCTPaKTHO-
JIOTi9YHOTO, HAOYHO-00PAa3HOTO THUITIB MUC/ICHHS;

o (GOpMyBaHHA B Y4HiB HAYKOBOTO CBIiTOITIANY, YAB/IEHD IIPO ifiel Ta MeTOAM
MaTeMaTMKY, YCBiJOM/IIEHHsI MaTeMaTHYHUX 3HaHb SIK HeBiJl EMHOI CKJIa-
I0BOI 3arajsIbHOI KY/IbTYPY JTIO{MHYU, HeOOXiTHOI [/IsT TOBHOLIHHOTO XKUT-
T B CY4aCHOMY CYCII/IbCTBI;

o (opMyBaHHSA B Y4YHIB CTilIKOI TO3UTMBHOI MOTMBAIIil O HABYAHHA Ta I10-
3UTUBHMX PUC 0COOMCTOCTI;

* 3aJJOBOJIEHHA NOTpeOM y fonpodinbHiil MaTeMaTUYHil MiATOTOBIi YYHIB.

XapaKTepucTuKa CTPYKTYpU HaBYaNbHOI Nporpamu

[Tporpamy ckmageHo BifnoBigHO Ko BuMor Jlep>KaBHOTO CTaHAAPTY 6a30BO1
1 IOBHOI C€pefHbOI OCBITIL.

Kypc pospaxosaHnii Ha 35 rofyiH HaB4aIbHOT'O YacCy 3 TMX FOAVH BapiaTMBHOI
CK/TazoBol TUIIOBOTO HaBYATBHOTO IUIAHY, SIKi IpU3HAYeHi /I BUBYEHHS aKy/ib-
TaTMBIB Ta KypciB 3a BMOOPOM 3 MaTEMATVKH J/Is1 MaTeMaTUYHOTO0, (Gi3NYHOTO Ta
¢bisuko-maremaTuyHoro npodiniB HaByaHHA. HaBuanpHMiT Marepian posmopine-
HO 32 TaK/MU 3MICTOBMMIU JIIHIAMM: YMC/Ia; PIBHAHHA; q)YHKHﬁ.

[IporpaMa MiCTUTDH 4OTUPU T€MM, KOXKHA 3 AKUX PO3KPUBAETHCA Yepes Cy-
KYIIHICTb TEOPETUYHNX 1 IPaKTUYHMX HAaBYaJIbHUX 3aHATb. OCHOBHA yBara Ipu-
IIAETbCA TPAKTUYHIN CIPAMOBAHOCTI Kypcy (BiHOIIEHHSA TEOPETMYHUX Ta
IPaKTUYHUX 3aHATD CK/Iafae 2:3), [0 JO3BOJISE HABYUTY YYHIB OCHOBHUM IIpU-
JiloMaM pO3B sA3yBaHHA IEAKNX TUIIiB KOHKYPCHMX Ta OTiMITiafIHUX 3a/1ad.

Posmopgin 3MicTy i HaBY4a/IbHOTO Yacy € OPiICHTOBHUM. Y YUTE/IAM HaJA€ThCA
IIpaBO KOPUI'YBATH MOT0 3a/IEXKHO BIJ] IPUITHATOI METOAMYHOI KOHIIEIIII Ta KOH-
KpPeTHMX HaBYa/IbHUX cUTyalin. Ha 0CHOBI 4iTKOro TeMaTM4YHOIO IVIAHY BUUTE/Ib
po3po0IIsi€ KaeHaapHO-TeMaTUIHNI II/IaH.

[Tporpamoro nepenbadeHo pe3epB HABYAJIbHOTO YaCy, & TAKOX TOAVMHMA LA
IIOBTOPEHHA, y3arajbHEHHs 1 CUCTEMaTM3alil BUBYEHOIO MaTepiany, poO3IyIAf
ICTOPMYHOrO aCIEeKTy PO3BUTKY IMTaHb, 110 BUBYAIOTbCA. [Iporpama mopana
y ¢opmi Tabmmi, 1o MicTUTD 3MiCT HaBYaJIbHOTO MaTepiany Ta HaBYa/IbHi JOCAT-
HEHHA Y4HIB. Y 3MiCTi BKa3aHO HaBYa/IbHUII MaTepias, AKNI MiJi/iATa€ BUBYEHHIO.
Bumoru 1o HaB4a/IbHUX JOCATHEHDb YYHIB OPIEHTYIOTb Ha Pe3y/AbTaTy HAaBYaHHA,
SIKi TAKOX € i 00’€KTOM KOHTPOJIIO Ta OLIiHIOBaHHSI.

[TpormoHoBaHa nporpama ¢aky/IbTaTUBHOTO KYPCY Y3rOflXKeHa 3 IIPOrpaMoio
PIBHA CTaHJAPTY.
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Oco6a1BOCTI opraHi3auii HaB4aHHA

Y npupopHn4Yux HayKax MaTeMaTuKa € He JMIIe Taly33i0 3araJlbHOOCBITHIX
3HaHb, a JI METOJJOM HayKOBOT'O Mi3HAHH:A. ToMy HaBYaHHA MaTeMaTUKM B KjIacax
IPUPOJHNYIO-MATeMATHYHOTO Npodino BuMarae 6inbur normmbieHoro, y mopis-
HAHHI 3 aKaZieMi4yHMM, piBHA II BUBYEHHA. Pa3soM 3 TMM Kypc MaTeMaTuKu [/
UX KJIaCiB Bifipi3HAETbCS Bifl aKaJleMiYHOTO He CTi/IbKU 00CSITOM 3HaHb, AKUMU
MaloThb OBOJIOJITY Y4Hi, CKi/TbKM piBHEM JI0TO OOIPYHTOBAHOCTI, a0CTPaKTHOCTI,
3arajJIbHOCTI, MPUK/IAHOI CIPAMOBAHOCTI.

3 MeTO CTBOPEHHS HeOoOXiHMX YMOB J/1A OinbII TOBHOI peasnisaiii ocBiT-
HbOI, pO3BMBAJIbHOI Ta BUXOBHOI CK/IAQ[JOBUMX HaBYaHHA MaTeMaTUKM, BpaXy-
BaHHA iHTepeciB, 3miOHOCTeN, MOTPed Ta MOXIMBOCTEN Y4YHIB y NMpoinbHMX
IPUPOSHNYO-MATeMaTUYHMX KJIacaX y IOBHOMY 00cs3i Mae Oy TV BUKOPUCTAHMIT
IOTY>XHUI MOTEHI}ia/I BaplaTMBHOI CKJIaJIOBOI HaBYa/bHOIO IIIaHY, sAKa Ieper-
6avae BUBYEHHA (DaKy/IbTAaTUBHUX KypcCiB. [JOCATHEHHIO caMe i€l MeTV CIpusie
3aIpOIIOHOBAHMI (PaKyIbTATUBHUI KYPC.

Leit Kypc CK/Iaja€TbCA 3 HEBENMKMX 32 3MICTOM HaBYa/IbHUX MOJYIIIB, Bpa-
XOBY€E pi3HOMaHITTS iHTepeciB i MOX/IMBOCTEI! YYHIB, IIOTINOMTIOE Ta PO3LIVPIOE
OCHOBHUII KypC MaTeMaTMKM BifmoBifHO 0 oOpaHOro mpodino HaBYaHHA Ta
CIIpus€ PO3BUTKY MaTeMAaTMYHNX 3HAHb Ta BMiHb y IPUKIATHNX chepax [ifb-
HOCTi, 3Ha/IOMWTb Y4HIB 3 OCHOBaMy Mali0yTHIiX MpodeciilHuX 3HaHb.

[Tpn BuxmaganHi gaHoro ¢akyabTaTMBHOTO KYPCY B Kjacax HPUPOIHUYO-
MaTeMaTNYHOTO MpOodio BUMTEb IOBMHEH CTBOPIOBATY TaKi HaBYa/IbHI CUTYa-
LI, B AKMX YYHI CAMOCTITHO OIIAHOBYIOTb CUCTEMY MaTeMaTUYHUX 3HAaHb, YMiHb
Ta HaBUYOK.

Came ToMy B mporpami mpupinserbcs 6arato yBaru icTopii po3BUTKY IIO-
HATTA 4YJC/IA, HaBeleHO BM3HAYHI B iCTOpil MaTeMaTUKM IPAaKTUYHI 3aj1adi, 110
NPUBEIN O BUHMKHEHHSA IIOHATTSA JTaHIIIOTOBOTO npo6y, HigXigHUX ;{p06iB, nio-
(dbaHTOBUX PIBHSAHD Ta IOIIYKY METOHNIB iX po3B’sa3yBaHHsA. lle macTh 3Mory He
TiIBKY TIOTOBHUTY iCTOPMYHO-HAaYKOBi 3HAHHS YYHIB, a i cipusATIMe GOpMyBaH-
HIO VSIBJIEHDb PO itocodchbkmii 3MiCT 4MCIa, IOTO PO/Ib Y PO3BUTKY 3arajbHO-
JIIO/ICHKOIL KYJIbTYPIL.

3aHATTS peKOMEHAYETbCA OyyBaT! TaK, 106 criBbecigy, KOHCyIbTallii, iH-
TepaKTMBHE ONMUTYBAaHH:, po60OTa 3 MeJaroriyHNMy MPOrpaMHMMH 3acobaMy Ta
iHIi MeTonM opraHi3auii po60TH M KePiBHUIITBOM y4UTENA HABYM/IN YIYHA BYM-
TUCS, 3iHILIIIOBA/IM I0TO CAMOCTiiTHy po6OTY, ITOKa3asy, siK 3HaXOUTU HOTPiOHY
inpopmaliito B HayKOBO-IIOMY/IAPHili, HABYa/IbHII Ta JOBIAKOBIN miTepatypi, iH-
dbopmaniitHnx 6as3ax pisHUX TUIIIB, Mepexi [HTepHeT.

3anponoHoBaHM QaKyIbTaTUBHUIL KYPC HO3BOINUTD MiABUIIUTU CBOI IIaH-
CM Ha YCIiX yYaCHMKaM OJTiMITiafi Ta KOHKYPCiB, a TAKOXX Oy7ie KOPUCHUM YCiM, XTO
L[IKaBUTbHCA €/IEMEHTAaPHOI0 MaTeMAaTUKOIO.
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PO3NOAINT HABYAJIbHOTO YACY

KinpkicTp
Ne 3/m Tema B—
1 |Bcryn go teopii uncen 2
2 |JlaH1torosi gpo6u Ta HAOMVKEHHS PallioOHAIbHOTO YMCIa 14
3 |3acTocyBaHHs NaHIIOTOBUX Ap06iB 10 HAOMVKEHNX 00YNMC- 9
JIeHb ippaliOHaIbHUX YMCel
4 | 3acToCyBaHHSA BIaCTUBOCTEI IAHIIOTOBYX APO6iB 1O 10
pO3B’s13yBaHHA 1i0paHTOBNX PiBHAHD
PA3OM 35
3MICT HABYAJZIbHOTO MATEPIANY TA BUMOT U
00 HABYAJNIbHUX NOCATHEHDb YYHIB
K-cTp . . . .
FONH 3MicT HaB4YaIbHOTO MaTeplany HaBuanpHi HOCATHCHHA Y‘IHIB
2 |Tema 1. Bctynm mo Teopii uncen Y4eHb (yueHUIA):
3aBpaHHs i MeToM Teopil umcenn. ¢ ONUCYE 3aBIAHHA TeOpii Yncer;
Yucnosi MHOKMHN. [cTopranmit | NOACHIOE XPOHOIOTTIHY HOCTIAOB-

HICTb PO3BUTKY IIOHATTSA YMUCIIO-
BJX MHOXXVIH;

e yMi€ BUKOHYBATU LIi/IeCIIpAMOBa-
HII TIOLIYK Ta COPTYBaHHA iH-
¢dopmarii B HAYyKOBO-MeTOAMYHI
niteparypi, inpopmManinHux 6a-
3aX pi3HMX TUIIIB, Ha CIIeliaNi30-
BaHMX caliTax Mepexi IHTepner.

PO3BUTOK IIOHATTA IIPO 9MCIIO.

14 |Tema 2. JIaHnIOroBi po6M Ta Ha- | Y4eHb (Y4eHMII):
OMDKEeHHS PalliOHa/IbBHOTO YMCIA |o (POPMY/II0€ O3HAKY IO ITBHOCTI

TopinbHicTb mimx ancen. Hinenns | Sucen; osHadenna HCJI nsox
3 ocrauero. HanOinpmmit coinpamiz | TCET, OSHATCHHA TAHIIIOTOBOTO

minpHuK (HCJ) nBox uncer. Pis- npooy;

Hi croco6m sHaxomkenns HCJI. o 3naxooumv HC]J pBox umcen
Anroput™m EBkinifia. BnactusocTi PiSHMMU CII0COOAMI; MifXiAH]
HCII. OcHOBHi TeopemM IIpo IO- ApOOI /15t JAHOTO TAHIIOTOBOTO
minbHiCTh. O3HaYEHHS JTAHIIOTO- npoby;

BOTO /ipoby. 3amc panioHanpHoro |® KOPUCTYyEMbC OSHAKAMM 110~
YNC/IA Y BUIVISA] TaHIFOTOBOTO IiIBHOCTI YMCeT, aITOPUTMOM

HP06Y- EBxmipa;




[porpamu an1s KnaciB 3 nornmbiieHUM BUBYEHHAM MaTteMaTukmn © 8—11 Knacu

K-c1p
TOIMH

3MicT HaBYa/IbHOIO MaTepiamy

HaByanbHi JOCATHEHHA YYHiB

Poskmaj 4yucia B TaHIIOTOBUIL APi6
3a IOIIOMOro10 airoputmy EBKitiza.
[TigxigHi ;po6u Ta iX BIaCTUBOCTI.
HabmxeHHs parioHaIbHOTO Y1IC-
J1a 3a JJOIIOMOTOI0 MAXITHUX IPO-
6iB. /lanH1rIoroBi Ipobu i KaymeHmap.

e ONUCYE AITOPUTM 3HAXOJKEHHA
HiXiqHUX IPO6iB s JaHOTO
JIAaHI[IOTOBOTO JpOOY;

e BCMAHOB/II0E TIOCIIJOBHICTD
IIEpEeTBOPEHHS paljiOHAIbHOTO
YIIC/Ia B JIAHIIIOTOBUI Ipi0;

o BUKOHYE i NOACHIOE HAOMVDKEHHA
paLioHa/IbHOTO YMC/IA 32 OIIOMO-
TOI0 JIAHIIOTOBOTO APOOY
i3 3aJTaHOI0 TOYHICTIO;

e 00Cni0JCY€E Ofep>KaHi pe3yIbTaTn
JUISL pO3B’sI3aHHA 3aJ1a4 IIPAKTIY-
HOTI'O 3MICTY;

e BUKOPUCMOBYE PO3KIIAJ, YMC/IA
Y JTaHIIOrOBUIA Ipib [yist OLiHKYM
3HaYeHb BeJIMYMH i3 3aJTaHUM I10-
PAIKOM TOYHOCTI.

Tema 3. 3acTocyBaHH: TaHIIIOTO-
BUIX TPO0iB 10 HAOMIDKEHNX 00-
YNICTIeHb ippalliOHaIbHUX YHCel

3amnuc ippallioHaJIBHOTO 4YMCIa

Y BUIVIAZ TAaHIIIOTOBOTO JpOO6Y.
Yucmo T Ta pi3Hi CTyIIEHI J10r0
HaO/IVKEHHS 3 JOIIOMOTO0
JIAHIIOTOBYX Apo6iB. PisHi cro-
cobu rmofaHHs ipparioHanIbHOrOo
YJIC/IA Y BUITIAJI TaHI[IOTOBOTO
npoby. «3onornit mepepis», Ha-
O/mKeHe 3Ha4eHHA T. 3aCTOCy-
BaHH:A B/IACTMBOCTEI TAHIIOTOBUX
Ipo6iB 10 po3B’I3yBaHHS 3a/jay.
Po3B’s13yBaHHA HETUIIOBUX BUJIIB
piBHAHD. Po3pisanHA NpAMOKYTHHI-
Ka 3alaHMX pO3MipiB Ha KBaZpaTu.
Komb6inawis mpoBifHuKiB pisHux
ornopis. 3ajjadya onTUMi3alii KyTo-
BOI LIBUZIKOCTi 0OepTaHHS.

Y4eHb (yueHUIA):

 popmyntoe O3HAYEHHA PALY
diboHayyi, 3HAE 10r0 BIACTUBO-
CTi, pO3yMi€ TIOHATTS «30/I0TOTO
repepisy»;

o 3HAX00UMb MAXiHI ;POOU IS
JIAHI[IOTOBOTO P00y JaHOrO ip-
palioHaIbHOTO YMCIa;

o KOPUCMYEMDbCS BIACTUBOCTAMMU
ippaljioHa/IbHUX YMICETI;

o ONUCYE AITOPUTM 3HAXOIPKEHHS
HiXiqHMX Ipo6iB JaHOTO JTaH-
IIJOTOBOTO Apoby maHoro ippario-
HaJIbHOTO YMCIIa;

e BCMAHOBIOE TIOCTIIOBHICTD
II€pEeTBOPEHHS ippalliOHa/Ib-
HOTI'O YJC/Ia Y TAHIJIOTOBUI
npi6;

o BUKOHYE i NOACHIOE HAOMVKEHHS
ippalioHa/IbHOTO YMC/IA 32 IOIIO-
MOTOI0 JIAHIIIOTOBOTO APO0y
13 3aJaHOIO0 TOYHICTIO;
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K-cTh
TOIMH

3MicT HaBYa/IbHOTO MaTepiamy

HaByanbHi JOCATHEHHA YYHiB

o 00cniOJcy€e ofiep>KaHi pe3ybTaTn
JUIS pO3B’sI3yBaHHSA 3aad IIpaK-
TUYHOTO 3MICTY;

* BUKOPUCIMOBYE PO3KIIAZ YUCTIA T
Ta YUCIa T Y JIAHI[IOTOBUIL APi6
i3 3alaHNM TOPATKOM TOYHOCTI
Ta BUKOPMCTOBYE JI0T0 y IIpaK-
TUYHUX 3a/la4ax.

10

Tema 4. 3acTocyBaHH: BIIaCTHU-
BOCTeIl TAHI[IOTOBUX IP06iB 10
PO3B’s13yBaHH 1i0()aHTOBUX
PiBHAHDb

HiodanToBi piBHAHHA. HeobxigHa
yMOBa iCHYBaHHS pO3B’A3KY piB-
HAHHA ax +by = ¢. 3anexHictp
MDX 3ara/bHUM PO3B’SI3KOM piB-
HAHHA ax +by =c¢ Ta nigxigaumMm
fpobamy po3KIany. 3ajadi, o
3BOZIATHCS O PO3B’A3YBaHHS JIi0-
¢dbaHTOBMX piBHAHD. PiIBHAHHSA
Bupy x° — Ay® =1 Ta BCi Tioro
PO3B’s13KU. 3araJibHNIT BUTIATOK
po3B’s13aHHA AiopaHTOBUX PiBHIHD
APYTOro CTEIEeH: 3 ABOMa HEBiJlO-
MVMH. Y3arajbHEHHA Ta CUCTEMa-
TU3allisi METOMIB PO3B’I3YBaHHS
1i0(aHTOBYX PiBHAHD MEPIIOTO
Ta IPYroro CTeleHis.

Yyens (yueHuUIA):

e opmynioe o3HaYeHHA HiodaHTO-
BOTO PiBHAHHS IIEPIIOTO CTETIEHS
3 BOMa 3MiHHVMMU, PO3YMIE, 1110
O3HAYa€ 3HANTHU JIOTO PO3B’A30K;

o KOpUCMYEMbCA HeOOXiTHOIO YMO-
BOIO iCHyBaHHA PO3B 3Ky piB-
HSHHA ax +by =c;

e ONUCYE ATTOPUTM 3HAXOKEHHS
PO3B’A3KY PiBHAHHA ax +by =c
3a JJOIIOMOT'0I0 PO3KJ/Iazly P00y
PO3KIa[y y TaHIIOTOBUI npi6;

e 3HAXOOUMb PO3B’A3KM PIBHAHHA
ax +by = ¢ 3a [OIIOMOroI0 J1aH-
IIIOTOBOTO JpO6Yy;

e Odocnioxcye ofepKaHi pe3ynb-
TATV Ta NOACHIOE BUTIAIKY,

B SIKMX IaHEe PiBHAHHA He Ma€
PO3B’sI3KiB;

e CK71a0a€ MAaTeMaTUIHY MO-

Jienb 3a71adi, 0 3BOAUTHCA JI0
pO3B’s13yBaHHA 1i0()aHTOBOTO
piBHAHHA BUAY ax + by =c;

e opmynioe o3HaYeHHA HiodaHTO-
BOTO PiBHAHHSA IPYTOTO CTEIeHs
3 JBOMa 3MIiHHVMU, PO3YMIE, 1110
O3HAYa€ 3HANTHU JIOTO PO3B’A30K;

o KOPUCMYEMbCS 3aTaTbHNM BU-
IIa/IKOM pO3B’A3aHHA PiBHAHHA
x* — Ay2 =1;
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K-ctp . . . .
TOTMH 3MicT HaBYaTbHOTO MaTeplany HasBuanpHui JOCATHEHHSA YYHIB
 ONUCYE AITOPUTM 3HAXOJ KEHHS
pO3B’sA3Ky piBHAHHA Xx° — Ay’ =1
3a JOIIOMOTOI0 JIAHI[FOTOBOT'O
npo6y;
* 3HAX0OUMb PO3B’A3KM PiBHAHHA
x> — Ay* =1 3a JONIOMOTOI0 /1aH-
IIIOTOBOTO IpobYy;
e (K71a0d€ MAaTeMaTUIHY MO-
Ienb 3ajadi, 0 3BOAUTHCSA IO
pO3B’sA3aHHA Ai0(aHTOBOTO PiB-
HAHHSA X~ —Ay2 =1;
o 00CTIiONHY€E Oflep>KaHi pe3yb-
TaTU Ta MOSCHIOE BUITAIKIA,
B AKNX JIaHe PiBHAHHSA He Ma€
PO3B’A3KiB.
OPIEHTOBHE KANIEHAAPHO-TEMATUYHE NNIAHYBAHHSA KYPCY
Howme
P Iara Tema 3aHATTS
3AHATTA
Tema 1. Bcryn go Teopii uucen (2 200)
1 3aB/laHHA i MeToAu Teopil uncesnr. YucmoBi MHOXMHN
2 IcTopyYHMIT PO3BUTOK IIOHATTA IIPO YMCIIO
Tema 2. Tannrorosi po6u Ta HAOMVM>KEHHSI PalliOHAIBHOTO
yucna (14 200)

3 [TominbHicTs 1innx yncen. JineHus 3 ocrayero. Hait6inb-
LN CIUIBHUI TiIIbHUK ABOX 4yices. PisHi cnocoby 3Haxo-
mxeaas HCJI

4 AnroputMm EBkitifa

5 Brmactuocti HCJI

6 OcHOBHI TeOpeMM ITPO MOAIBHICTD

7 O3HaueHH IAaHIJIOTOBOTO APOOY

8 3amc palioHaIbHOTO YNMC/IA Y BUIIAAIL IAHIJIOTOBOTO Apo6y

9 Po3p’a3yBaHHA 3a/1au
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Bcetyn go teopii yucen. JlaHUrosi Apobu Ta ix 3acTocyBaHHS 233
Home
P Hara Tema 3aHATTA
3AHATTA
10 Posksaz umcia B TaHIIFOTOBUIL IPib 3a JOITOMOTOIO aJIro-
putmy EBKitiza
11 Po3p’a3yBaHHA 3a1a4
12 [MipxigHi ;po6bu Ta ixHi BIacTMBOCTI
13 Po3B’si3yBaHHs 3a7a4
14 HabmxeHHs pariioHaIbHOTO YMCIa 32 JOMOMOTOIO MiIXifi-
HUX JIpo6iB
15 Po3B’s13yBaHHA 3a7a4
16 JlaH1orosi ;po6u i kanengap
Tema 3. 3acTocyBaHHS TaHIIIOTOBUX APOOiB 70 HAGMVDKEHUX
004NCIeHb ippanioHanbHNX YKcen (9 200)
17 3anuc ippallioHaJIbHOTO YMC/IA Y BUIJIAM TAHIJIOTOBOTO
Apo6y
18 Yucno T Ta pi3Hi CTyIeHi i10ro HabMVDKEeHHA 3a JOIIOMO-
TOI0 JTAHLIIOTOBYVX Ip006iB
19 Pi3Hi ctocobu nofjaHHA ippaljioHaIbHOTO YNC/Ia y BUITIAAI
JIAHIIIOTOBOTO JIpO0y
20 «3onotnit mepepisz», HabMVOKeHe 3HAYEHHS T
21 3acTOCYBaHHA BIACTUBOCTEI IAHIIOTOBYX APO6iB 1O
PO3B’A3yBaHHA 3ajia4
22 Po3p’A3yBaHHA HETUIIOBNX BUAIB PiBHAHD
23 PospisannA NpAMOKYTHMKA 3aJJaHNX PO3MipiB Ha KBaZpaTu
24 Komb6inawis npoBifHukiB pisHuX omnopis
25 3a/laya onTMMi3alii KyTOBOI IIBUAKOCTI obepTaHHs
Tema 4. 3acTocyBaHHSA BIaCTUBOCTEI TAHIIOTOBUX KPOOiB
0 po3B’s13yBaHH4 Aio¢aHTOBUX PiBHAHB (10 200)
26 HiodaHTOBI piBHAHHSA
27 Heo6xinHa ymMoBa icHyBaHHS pO3B’A3KY PiBHAHHSA

ax+by=c
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Home
P Hara Tema 3aHAaTTA
3AHATTA
28 3aJIeKHICTh MiX 3araJIbHUM PO3B’I3KOM PiBHSAHHS
ax +by = ¢ Ta nigxigHUMM Zpob6aMy pO3KIALy
29 3apjaui, 1[0 3BOAATHCA IO PO3B I3yBaHHA J1i0paHTOBMX PiB-
HAHDb BURY ax+by =c
30 Po3B’s3yBaHHA 3a7a4
. 2 2 s v >
31 PiBuanHA Buny x° — Ay” =1 Ta BCi i10ro po3B A3KN
32 3ajaui, [0 3BOAATHCA IO PO3B A3yBaHHA J1i0aHTOBMX PiB-
HAHD BUAy x° — Ay’ =1
33 3arajpHUI BUNIAQJIOK pO3B’I3yBaHHA Ni0(aHTOBUX PiB-
HAHHD JPYTOrO CTENEH:A 3 [BOMA HEBIOMIMN
34 Po3p’A3yBaHHA piBHAHD
35 Y3arajibHeHHS Ta CHCTeMaTu3allisi MeTOIIB PO3B’I3YBaHHS
Ii0(aHTOBYX PiBHAHD MEPIIOTO TA APYTOrO CTEIECHIB

10.
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18. Illupoxkos ®. 3abpiToe mcuncnenue (B Mmupe 1enubix gpobeir). URL: http://
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19. Web-pemenne 3agau no maremaruke. URL: http://www.webmath.ru/web.php.
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®OPAKTAJIU

Mporpama Kypcy 3a BUGOPOM ANf Y4HIB 9 Knacy
MaTemMaTudHoro npodinio

Astop: Kanaxina /linis Ilempiena, cmapuiuii uxknaday 3anopisvkozo
0071aCH020 iHCMUMYmy nicisI0UNIOMHOT nedazoeiuHoi oceimu

NOACHIOBAJIbHA 3ANMUCKA

Kypc 3a Bubopom «@Ppakrany» mMpusHaueHUN s YIHIB 9 KIaciB MaTeMa-
TUYHOTO MPO(iTI0 3araIbHOOCBITHIX HaBYAIbHNUX 3aK/IafiB. MeTa i 3MicT Kypcy
IIOB’A3aHi 3 MOITIMONEHHAM 1 pO3LIMPEHHAM 3HAaHb Y4YHIB 3 MaTeMaTUKM Ta iH-
dopmaruki, GOpMyBaHHAM Y HUX IIPAKTUYHUX YMiHb, HEOOXiTHMX B OCBITHBOMY
npoueci B 10-11 xmacax.

ITpakTMyHa CIpAMOBAHICTD KYpCYy CIIPUAE PO3BUTKY BMiHb KOPUCTYBAaHHA
KPeCIAPChKYMM IHCTPYMEHTaMy, IOIIMONIEeHHIO 3HaHb, HAOyTUX Yy IOIepenHi
POKI.

Merta i 3aBaaHHA Kypcy:

e PO3BUTOK B y4HIB I1i3HaBa/IbHOTO iHTEpeCY;

« npodeciiiHa OpieHTAIis Y4HiB;

e 3aCBOEHHA CNIOCOOIB AiANMbHOCTI, GOPMYBaHHA MPAKTMYHNX YMiHb i Ha-
BUYOK IiJf 9ac poOOTU 3 KPeCIAPChbKUMM iHCTPYMEHTaMU;

o (GdopMyBaHHS BMiHb BUKOPUCTOBYBATY KOMIT I0Tep /IS IeMOHCTpaIlil Kpa-
CU Cy4YaCHOI MaTeMaTUKMA.
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OuiKkyBaHi pe3ynbTaTu:

« (GOpMyBaHHA iHTepecy IO TBOPYOTO IIPOLECY;

e 3HANlOMCTBO 3 TEOMETPUYHMMM, aNreOpaiyHMMU Ta CTOXACTUIHVIMMU

dbpakranamu;

« (GOpMyBaHHA ysAB/IEHb PO CyYacHY MaTeMaTuKy Ta ii iHTerpamio 3 mpo-

TpaMyBaHHSAM.

[TimcyMKOBUIT KOHTPOIb MOYKHA IPOBOANTH ¥ hopMi TBOpUMX poOiT i3 30-
OpakeHHs BilOMUX TeOMeTpUYHMX (PaKTaIiB, 3a7iKOBOI poOOTH, KOHKYPCY Ha
3006pakeHHsI «CBOTO» (hpaKTaja TOIIO.

Kypc pospaxoBaHnii Ha 16 roguH.

PO3MOAIN HABYAJIBHOIO YACY

KinbkicTh
Ne 3/m Tema
TOINH
1 |Bcryn. 3HaitoMCTBO 3 MOHATTAM «ppaKTam» 1
2 |Kmacnuni ¢ppaxranmm 1
3 |TeomerpnuHi ¢ppaxranm 3
4 |XaoruuHa guHamika. Anre6paiuni dpakTanu 2
5 |KomnekcHi yncna. Jlii 3 KOMITZIEeKCHMMM 9MC/IaMyl B anrebpa- 5
iqHin popmi
6 |Komm'iorepHe 3Hai1OMCTBO 3 anrebpaiyHuMuy GppaxkTanaMm 1
7 | CroxacTuuHi ¢ppaxTanm 2
8 |Konkypc TBOpuMx pobir 1
PA3OM 16
3MICT HABYAJIbHOI0 MATEPIANTY TA BUMOTH
A0 HABYANIbHUX AOCATHEHDb Y4YHIB
K-cTp . . . .
FOTIH 3MicT HaBYaTbHOTO MaTreplany HasuanbHi JOCATHEHHS YIHIB
1 |Bcryn. 3HajioMCTBO 3 HOHATTAM | YuyeHb (yuyeHUIs):
«(ppakTan» e NOSACHIOE TEPMIH «(DpaKTa»;
3HaITOMCTBO 3 TIOHATTAM «¢ppak-  |® HA3UBAE BIACTBOCTI paxrap-
Tal». [cTopid BUHMKHEHHA Teopil HOi popmu dirypu;
dpakranis. Tepmin «bpaxram». * HABOOUMb NPUKAA0U GPAKTaIB.
YMOBM, KON 1jeMl TEPMiH 3aCTOCO-
ByeTbCs 1o dirypu. Bimomocti mpo
TBOPLiB PpaKTaiB.
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K-cTh . . . .
TOTNH 3MicT HaBYaTbHOTO MaTeplany HaBuanpHi JOCATHEHHA YIHIB

1 |Tema 1. Knacuuni ppakranm Y4eHb (yueHUIs):

Knacuuni dppaxranmn. Camonopni6-
HICTh MHOXXJH 3 He3BUYAVTHUMU
BIACTUBOCTAMU B MaTeMmaTuiri. Kna-
cudikanis ¢paxranis. Kpusa Koxa.

e HAB00UMb NPUKIAOU CAMOTIOZIO-
HUX 00’ €KTIB;

* 3HAE PEKYPCUBHY NIPOLIERAYPY
OoTpUMaHHs GpaKTaTbHUX KPU-
BUX Ha IJIOLIMHI.

3 anre6paivanMu ¢ppakTamTamMn

3 |Tema 2. leomerpnuni ¢ppakranu | YdeHb (yueHNIIA):
Teomerpnuni dppakrann. Pekypcus- |* M0ACHIOE AITOPUTM no0OynoBY
Ha IIpoliefiypa OTpuMaHHA Ppax- ¢pakTanbHUX KPUBILX;
TanbHUX KpuBnx Koxa, «rinkar, * BUKOHYE IOOYNOBY KPUBMX.
«cHbkmHKa Koxar», «MHOX1Ha KaH-
TOpa», «CepPBETKa», «KKMINM». 3Ha-
JIOMCTBO 3 «KyOKOM» i «mipamizioro»
CepniHCcbKOroO.
2 |Tema 3. XaoTu4Ha muHaMiKa. Y4eHb (yueHWIA):
Anre6paiuni ¢ppakramm o HAB0OUMb NPpuUKLAOU anredpaiy-
Anrebpaiuni ppakramn. Muoknna | HUX ¢paxramis;
Manpgenbb6pora. MuoXuHa JKymia. |* MA€ YAGIEHHA IPO MHOKIHN
TpukyTaNky CepriHChKOTrO. Manpenn6pora, XKyria; ) )
* ONUCYE CKIAJJAaHH KOMII I0T€PHOI
nporpamu i moOymzoBu MHO-
JKVH.
5 |Tema 4. Komnnekcui uncna. it Y4eHb (yueHNIIA):
3 KOMIUIEKCHMMM YICTIAMI B ajiTe- | e 3HAE O3HAYEHHS KOMIIIEKCHOTO
Opaiuniit popmi qycia B anrebpaivHiin popmi,
KommnekcHi uncna. JlogaBaHHsA PiBHIX KOMIUIEKCHUX YMCeTI,
BigHiMaHHsA. MHOXEHHS, qi/IeHHS IpaBy/Ia BUKOHAHHA [Iill Haf
i minHeceHHs 1o cTenens Komyiek- | KOMIVIEKCHIMIT HICIAMIL, T€0-
CHIIX YVICETL. METPUYHY iHTepIIpeTaIiilo KOM-
IJIEKCHOTO YMCIIa;
e YMi€ BUKOHYBATU [ii HaJi KOM-
IJIEKCHUMM 9ICTIAMU B ajirebpa-
iqHii popmi.
1 |Tema 5. KoMmm’roTepHe 3HaiioOMCTBO | YueHb (YIEHUIIS)

* YMi€ CTBOPIOBATV HECKTAJHY
KOMIT I0T€PHY ITPOTPaMy s
anrebpaiyHuX GpakTatis.
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K-cTp . . . .
TOTMH 3MicT HaBYaTIBHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
2 |Tema 6. CroxactuyHi ppakramm | YdeHb (yaeHUIA):
CroxactuyHi ¢ppakranm. 3acTo- * 3HA€ CTOXACTN4HI $paKTam;
CyBaHHA (paKTasiB: eKOHOMIKA, * HABOOUMD NPUKAAOU CTOXACTHY-
aHaji3 pUHKiB, mpupogHuyi Hayky, | HUX ¢pakTaris, 2onye npeseHra-
pajioTexHika. 11if0 BIacHOTo paKTay.
1 |KoHKypc TBOpYHMX pOOIT
OPIEHTOBHE KANEHAAPHO-TEMATUYHE NMNIAHYBAHHA KYPCY
Home
P Iara Tema 3aHATTSA
3AHATTA
1 Beryn. 3HalioMCTBO 3 TOHATTAM «pakTan»
2 Knacuuni ¢ppaxrann
3 TeomeTpnuHi ¢ppaxTamm: «rinka», «cHbKMHKa Koxa», «MHO-
K1Ha KaHTopa»
4-5 [To6ynoBa (ppakTasiB «cepBeTKa», «<KMINM». SHAVIOMCTBO
3 «<KyOKOM» i «1mipamiforo» CepIiHCbKOTo
6-7 Anre6paiuni dbpakTanm
8-9 HomaBaHHS i BifHIMaHHA KOMIIJIEKCHUX YMCe
10-12 MHo)XeHHs, Ai/IeHHS 1 MiHeCeHH 10 CTelleHs KOMIIIeK-
CHUX YVCeTl
13 Komrr'toTepHe 3HailoMCTBO 3 anrebpaidHNMy PppakTagamu
14-15 CroxactuyHi ¢ppakTamm. 3acTocyBaHHA QpaKTaTiB
16 Konkypc TBOpunNx pobirt

NITEPATYPA
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NMPUKNTAOHA MATEMATUKA

Mporpama ¢paKynbTaTUBHOrO Kypcy Ans y4yHiB 8—11 knacis
3 nornM6/aeHuM BUBYEHHAM MaTeMaTUKH

Astop: Pyoux Onexcandp bopucosuu, doyenm Kuiscvkoeo yHieepcumemy
imeni bopuca Ipinuenka, kanoudam Qisuko-mamemamusaHux HAyx,
3acnyxceruil yuumenv Ykpainu

NOACHIOBAJIbHA 3ANUCKA

Tpusanicmo HasuanHa: 4 poku (8-11 xmacn).

Posnodin nasanmascenHs: 2 TORVHN Ha TVDK/IEHD, IIOPOKY — 68 roanH, Ha
BeCb Kypc — 272 ropuuu. IIpy npoMy y4Hi HOBMHHI MaTy MOXX/IMBICTb BOJAT-
KOBOI CaMOCTIilfHOI po6OTM 3a KOMITI0TEPOM IIPOTATOM 2 TOAMH Ha TUKIEHb.
JJOIyCKa€eTbCA MepepOsIOfiA HaBYaIbHUX TOAVH MK TeMamu — 10 20 % vacy
Ha KOXHY TeMy. [IporpaMy Mo>XHa BUKOPUCTOBYBATH! 3 PO3PAXyHKY 3 TOAVIHM Ha
TVDKJIEHb 3 IPONOPIiIHUM 30i/IbIIIEeHHSIM TOIMH Ha KOKHY TeMY 1 JeTa/JIbHIINM
PO3IIIAIOM 3a/jay (sIK IOfaHMX Y TpOrpaMi, Tak i migiopaHmx 3 iHIINX IKepert).

Kinvkicmv mem: 11.

Merta Kypcy:

e DPO3BUHYTM JIOTiYHE MIC/IEHHA i 3B’sI3He MOBJ/ICHHS YYHIiB;

o 3akpinuTy 6a30Bi MaTeMaTUYHi MOHATTS Ha PiBHI MPAaKTUYHOTO BUKOPU-

CTaHHA JI0 IIPOrpaMHOI peastisaljil BK/IIOYHO;
e 3a HaABHOCTI BiIIOBIZHMX IICUXOJIOTIYHUX XapaKTEPUCTUK — IIIITOTYBa-
TV Y9HS O y4acTi B omiMmiazi 3 iHpopMaTUKIL.

Ilepen BMBYEHHAM KypPCy Y4YHi IIOBMHHI MaT! CTifIKi HABMYKM IIOLIYKY, pe-
JlaTyBaHHsA, 30epeXXeHHs, KOIiIoBaHHA (alIiB Ha XOPCTKUI AMCK Ta iHII HOCIT
indopwmarii. Tema «AIropuTMiYHA MOBa» BUBYAETHCS OTJISANOBO i JINIIE [T TOTO,
106 y4Hi 3Ha/MN K KOPUCTYBATHUCA HOBITHMKOBMMM iHDOPMALITHMMY CUCTeMa-
MIH i IiTepaTypoIo Iif} YaC OaHyBAaHHA HACTYIIHUX TeM. BUBYeHHA MaTeMaTU4YHO-
ro arapary TeM KypCy Ma€ 3[iJICHIOBAaTUCA Ha YPOKaxX MaTEMaTUKI 1 BUIIEPeKATH
PO3I/IAL UX T€M IIPU BUBYEHHI JAHOTO KYPCYy — KYPCY IIPAaKTUYHOTO BUKOPUC-
TaHHA 1 IporpamHoOi pearmi3anii 6a30BUX MOHATH €/1eMEHTAPHOI MaTEMAaTVIKIU.

OpieHTOBHE KajieH/IapHe IUVIAHYBAHHA He IOJAETHCS, OCKIIbKM:

e TOJAHMUI KYPC € HaVBOXXUUM JIs CIPUIHATTA Ta ONMAHYBaHHSA (JUB. 4u-

CeTIbHICTDb YYaCHMKIB Ta pe3y/IbTaTy YYHIBCbKUX OMiMIiaz 3 iHpOpMaTHKN);

e PpiBeHb MiATOTOBKM Y4YHIB (3[aTHICTb (POPMYMIOBATH, 3alaM ATOBYBATU

JI IpOrpaMHO peasidyBaTyl aJlrOPUTMM, OITAHYBAaHHS MaTEMAaTUYHOI T€O-
pii) HaCTi/IbKM Bifpi3HAETHCA Y Pi3HI POKM HABIiTh B OTHOMY HaBYaJIbHOMY
3aK/aji, 10 JO3BOJISE B OMHMX KIacaxX BUKIAJATH 31 MIBULKICTIO (KiTb-
KiCTb IUTaHb / 33714 3a 4Yac, BigBe[leHNI Ha TeMY), YABiui O1i/bIII00, HiXK
B IHIINKX.
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PO3noAlN HABHYANIbHOI 0 YACY

Ne 3/m | Tema | KinbkicTh rogus
8 KJ1IAC
1 AJTOpuUTMiYHa MOBA 8
2 MaremaTn4Ha J0TiKa 20
3  |Kombinatopuka 40
9 KJIAC
4 Iini uncna i xkinpiie MHOrouneHiB. IloginbHiCTH 46
5 |Onrnmisaunis nepebopy 14
6 HivicHi yncna 8
10 KJIAC
7  |Ilmanimerpis 24
8 |CrepeomeTpis 24
9 MeTonu onTumisairii 20
11 KJIAC
10 |Ipadm 36
11 |Teopis irop 32
PA3OM 272

3MICT HABYAJIbHOI 0 MATEPIANY

8 KJ1IAC

Tema 1. AnroputmiuHa MoBa (8 200)

A6etka. Crpykrypa nporpamu. [Ipocti Tunm 3minaux. Crami. ApudmeTny-
Hi 71 noriuni ¢pyHkuii. Oneparopu. [lopsAmgok BUKOHAHHA Aill. YMOBHI onepaTopu.
Huxmu. CTpykTypoBaHi Ty sMiHHUX. IIOHATTA Ipo MHAMIiYHI CTPYKTYpH Ja-
Hux. [Ipouenypn i ynkuii. BBenenns i BuBenenns manux. Pobora 3 daitmamn.
[TpumitnBHa rpadika. PexypcusHi yHkuii Ta mpouenypu. [HTerpoBane cepe-

IOBUIIIE IPOTPaMyBaHHA.

Tema 2. MaremaTu4Ha 1orika (20 200)
Harimpocrinti 6ynesi ¢pynkuii. Hopmanpna popma 6yneBoi gpynxuii. BigHos-
JIeHHA 3am1Ccy apudmMeTnyHoi Aii 3 ninumu uncnamu. CroxeTHi 3ajjadi 3 BiZloMOI0

Harepes KiJIbKiCTI0 IepCcoOHaXiB (mopiit).
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Tema 3. Kom6inatopuxa (40 200)

BriopsimkyBanusa uncen. [lepecTaHOBKY, po3TalryBaHHA 1 KoMb6iHamii: 06-
9JC/IeHHs Ki/IbKOCTi 71 mepebip. Peanisanis HeBifoMol Hamepen KinbKocTi BKia-
JleHUX [IUKIIiB OffHi€I0 rpytolo oneparopiB. Hopmanbua popma 6yneBoi ¢hyHKIIil
(mo 26 aprymenTiB) 3miHHUX. [lepiox mifcTaHoBKY. PekypeHTHI CIiBBifHOLIIEHHS.
HarigoBmia crmisibHa migIIocIiqoBHICTh ABOX MOCTiZOBHOCTEIN.

9 KJ/IAC

Tema 4. ITini ynicna i Kinbie muorowenis. IloginbHicTh (46 200)

JlinenHsa minmx 4mcen 3 ocradyero. Hambinpmmii CIiIbHUI TiTbHUK. AJrO-
put™m EBknima. Haiimenmie cminbHe kpaTHe. Pemero Eparocdena (peamisawis
3a JOIIOMOTOI0 MHOXMH). Po3kmay Ha mpocti MHOKHVKN. KisbKicTh minmbHUKIB
HaTypanbHOro uncma. Knacu exsiBanenTHOCTI ocTay. Ilosuniiina cucrema 4uc-
nenHA. [lepexip Bif omHi€el cucTeMu 4MCIeHHA [0 iHIIOL. basa mimanol cucremMun
yycnenHs. Qakropianm i yncna PiboHayyi sk 6asza cucremu yucneHHs. [lepexin
Biff 6araToBUMipHOT0 MacMBY JI0 MiHITHOTO i HaBaku. ApudmeTnyHi aii 3 pario-
Ha/IbHMMM §1 6araTonudpoBUMY HATYpaTbHUMY YMCTaMI. PeKypeHTHi ciiBBif-
HOIIIEHHS i1 pi3Hi cucTeMu uncneHHs. [lecsaTkouit 3anuc fpo6y. JlaHiorosi fpo-
0. MHOro4wIeHn ofgHiel 3MiHHOI. [IiTeHHs MHOTO4YIeHiB 3 ocTadero. Haitbiibimmin
CIIJIBHUM [IIbHUK MHOTOYIEHiB. PallioHa/IbHI KOpeHi MHOTOY/IEHA 3 LI/IMMHI KO-
edinienTamu. Cxema [opHepa (B TOMY YMCIIi 11 MHOTOYIEHIB 3 palliOHA/IbHUMU
xoedinienTamu it aprymentamu). Cyma k-X CTeleHiB IepIiux # HaTypalabHUX
4ycesl IK MHOTOYIEH 3MiHHOI 1. Yucna bepuyri.

Tema 5. Ontumisanisa nepeéopy (14 200)
BigHoBnenHs 3anucy apudMeTMIHMX Al 3 Hinumu yncnamu. CroxeTHi 3a-
ladi JIOTIYHOIO XapaKTepy 3 HEBIIOMOIO Hamepes KiIbKICTIO IIepCOHaXIB.

Tema 6. [TiricHi yncma (8 200)
[Tomanusa piitcHoro umcna B IIK. Apudmernynnit kopinb. Habmxene
PO3B’s13yBaHHA HeJiHIIHNX PiBHAHD BITHOCHO OfHi€l 3MiHHOI.

10 K/IAC

Tema 7. ITnanimeTpis (24 200)

BusHayeHHs KyTa 3a joro TpuroHomeTpuyHuMm ¢yHkuiamu. Ilepexin mo
eKpaHHUX KoopauHaT. PiBHAHHA npsamoi. CuMeTpid BifHOCHO TOYKM i IpPAMOI.
ITnoma TpUKyTHMKA i MHOTOKYTHMKA. B3aeMHe po3MillleHHA TOYKM i TPUKYTHHU-
Ka, TOYKM i MHOTOKYTHMKA (IIOPiBHAHHSA Pi3HMX METOZIB: KPaTHICTh Ki/IbKOCTI I1e-
peTuHiB, KyT 00epTaHHs pafiyca-BeKTopa, obuncieHH: o). O6Xif omykioro
MHOTOKYTHMKA 3a repuMeTpoM. CrcreMa IiHiTHNX HEBYPOI)KEHX PiBHAHD IBOX
3sMiHHMX. CyKyIHICTb IPAMOKYTHMKIB, CTOPOHM AKMX ITIapajie/IbHi 0CAM KOOpAM-
HaT: IIoma i mepumerp 06’emHaHHA, nepeTnHy. Kimacugikarisa To4ok omykmioro
MHOTOKYTHHUKA.
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Tema 8. CrepeomeTpist (24 200)

KoopaunatHuit mpocrip. PiBHAHHA nomyay i mpsAmoi. Kyt Mix mromim-
HaMU, MK IpAMUMY, MK IIpAMOIO Ta IutowmyHow. Ilapanenbna i nentpanbHa
npoekuii. Pyx reomerpuyHux tin. Bekropumit i mimanmit go6yrox. Cucremn
MiHITHMX HEBUPOJ KEHUX PiBHAHDb TPbOX 3MiHHUX. MoJenb MHOTOrpaHHMKaA
U1 TOOYoBY Iepepidy IIomyHO0. BincTanp Ha MOBepXHi MHOTOrpaHHMKA
(na mpukaji ky6a). Knacudikaiiis To4ok omykaoro MHOrorpanauka. Posour-
TSI OITYKJIOTO MHOTOTPaHHVKA Ha TPUKYTHI mipaMifu 6e3 CrliIbHUX BHYTPIIIHIX
TOYOK.

Tema 9. Merogu ontumisauii (20 200)

[TonaTTa mpo niHilHe Ta omykje mporpamMyBaHHA (QYHKIiN ofHiel i ;BOX
3MiHHUX, CUMIIJIEKC-METOZ,. MeTof NMHaMi4YHOTO IpOrpaMyBaHHA 1A CKiHYeH-
HOT'O IIPOCTOPY CTaHiB (ONTUMabHEe PO3MillleHHs KamiTany i npua6aHHs Habopis
TOBapiB). 3agaya KOMiBOsDKepa.

11 KNAC

Tema 10. Ipadu (36 200)

BepmHa, pebpo i gyra rpada. 38’s3HicTb. MaTpuis cyMi>kKHOCTI, 1i Hesipko-
BicTh. KinpkicTp MapurpyTiB. HartkopoTmmit nuisax. Mogens nabipunty. Bepum-
HU rpada, AKi HEMOXXIMBO YHUKHYTHM Ha LUIAXY MDK HaHMMM BepiiHaMu. Pos-
6urTa rpada Ha KoMnoHeHTH. [pad sSK Momenb MHOrOrpaHHMKA 1A TOOYIOBM Ta
aHaJIi3y po3TOPTOK.

Tema 11. Teopis irop (32 200)

CkiHYeHHI irpy 3 aHTaroHiCTUYHMMM iHTepecamM i MOBHOMW iHQopMarii€ew.
[TousTTs crparerii. AHani3 rpada rpu «3 Kinus». Knacudikamisa mosunii rpm.
Oyukuionan [llnpare — Ipanpi. «Cumerpuuni» crparerii. [3omopdism irop. Ile-
pexiz Bifi HEIepepBHOTO IPOCTOPY CTaHIB 10 AMCKPETHOrO. ThnyMadeHHs Iapa-
IOKCa IPU «CTOHDKKA».

BUMOTHU A0 HABYANIbHUX AOCATHEHDb Y4YHIB

[Ticna BuB4YeHHA TeMy 1 y4eHb (yueHNIA):

e 30ilicHI0€ eTleMeHTapHe HaJIAIITYBaHHSA IHTETPOBAHOTO CepefOBUINA IIPO-
ITpaMyBaHHS;

e 3HAXOOUMb ONNC i TPUKIAAVM BUKOPUCTAHHSA CTAHAAPTHUX IPOLEAYP
i pyHKIi, KOPUCTYIOUNCH HOBiIKOBOIO CHMCTEMOIO iHTEIPOBAHOTO cepe-
JOBUILA IPOTPAMYBaHHA.

ITicisa BuB4YeHHA TeM 2-11 y4eHb (yueHMIIA):

* NOACHIOE AITOPUTMI PO3B’A3YBAaHHA PO3IIAHYTMX 0A30BMX 3afad, IOfja-
HYIX K IIUTAHHSA /I TEOPETVYHOrO BUBYEHHS a00 K JNOMATKOBI 3ajjaui
(mmB. mami);
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e HAB00UMb Npuknaou epeKTUBHOTO BUKOPUCTAHHS PeCypPCiB Y pOo3B’A3aH-
HAX 0a30BMX 3a/1a4ax;

e BUABJAE MA YCYB8A€E [BO3HAYHOCTI 3 YMOB;

o (opmyntoe TEXHIUHI YMOBH JI/Is1 pO3B’I3aHb;

e mecmye po3B’s13aHHS 06A30BUX 3a]aY;

* CMeopIoe IIpOrpaMu il PO3B sI3yBaHHA 3ajjad — 0a30BMX i OJTHAKOBUX
3 HUMU 3a CK/IQIHICTIO, 3 TUMM CAMMMM MaTeMaTUYHUMM OcHOBaMu. IIpo-
rpaMy MAaXOTh 3aJOBO/IBHATY TaKi BUMOIN:

— MOBiIOM/IAETHCA YTOYHEHA YMOBA 3a/1avi;

— tepepi6adyeHo BuOip criocoOy 3ajaHHs faHUX — 3 Bajry uu KIaBiaTypu;

— /14 3a/ia4d TeMu 2 « MaTreMaTu4yHa JIOrika» IapaMeTpy IepeBipATbCA Ha
Ha/IOKHICTh 00/TaCTi JOMYCTNMMX 3HAYSHD 3 METOI0 YHUKHEHHS JIi/IeHHA
Ha HY/b, 3HAXOIPKEHHA KBa/[PaTHOTO KOPEHs 3 BiJj EMHOTO YJIC/Ia TOIL[O;

— HasIBHICTH imocTpauii 7o po3B’si3aHHs 3ajjadi 3 T€OMETPUYHUM 3Mi-
CTOM;

— KOMEHTAp pO3B’sI3aHHS;

— 3MiCTOBHICTb Ha3B 200 IX KOMEHTap;

— 3aJja4ui Ha peajii3allio rpu nepemndaAvaATh K PEXKUM JeMOHCTpPAIil /s
IBOX TPaBLIB-IIOfEN, TaK 1 TPy «IIO[AMHA — IIporpaMa». B octaHHbOMY
BUIIAZIKY IIPOTPaMa peati3ye BUTPALIHY CTpaTeTiio a0o0, He IIOTipIIyodn
CBOT'O CTAaHOBUIIA 1 BIITATYIOYM KiHELIb I'PY, O4iKy€ Ha IIOMUIKY CyIIep-
HIIKQ, 10 CTBOPUTD BUTPALIHY IMO3ULIIO JI IporpaMu. Aje B yCix BH-
najikax nepefbadaeTbcs NepeBipka KOPEKTHOCTI XOAY.

3AAAYI 10 ®AKYJIbTATUBHOIO KYPCY
«MMPUKNAAHA MATEMATHUKA»

MATEMATUYHA NIOTIKA
3’scyBary, sIKa 3 BOX AT Iepeaye iHIIiiL.
2. Posp’a3artu piBHAHHA:

b
a) ax+b=0; 6)i+b=0; B) ax’ +bx+c=0; r)iz+—+c=0.
x X x

3. 3’sacyBaTu, UM Ma€ NMPsSIMOKYTHUI Mapasenernines 3 pebpamu a, b, ¢ rpaup,
sIKa: a) MICTUTD KBafipaT; 6) MiCTUTBCS Y KBafiparti 3i CTOPOHOIO d.

4. 3HaliTm B3aEMHe POSTAlIyBaHHA BifpiskiB [a;b] i [c;d]| Ha umcrnosiit
MPAMIN.

5. Ym icHye TPMKYTHUK 3 IaHOIO TPaZyCHOIO MipOI0 JBOX BHYTPilllHiX KyTiB?
Busnaumntu itoro Buj.

6. Ym icHye TPUMKYTHUK 3 JaHMMM KBaJpaTaMy NOBXVH CTOPiH?! BusHaumtm
J10T0 BUJI.
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Yu icHye YOTOPMKYTHUK 3 JaHNMI HOBXMHAMM cTOpiH? Un Moke BiH Oyt
IapaseIorpaMom?

CkinbKM pi3HMX TPUKYTHMKIB (B3arasi i 3 TOYHICTIO [0 PYXiB IUIOLIVHN)
MOYKHA YTBOPUTH 3 BifIpi3KiB JaHOI JOBXVHM (3 BUIY4YeHHSM i 6€3 BUTy4YeH-
HS OCTaHHIX BiJIIOBITHO).

BusHauuTy TUII BOOPAAKOBAHOCTI JAHOI MOC/IiIOBHOCTI YMCe]L.

O6uncnuty niny tenerpamu 3a ii TekcToM. UncmiBHMKM 3ammcaTu Co-
BaMIL.

PosgpykyBatu TekcT i3 dariny 6e3 mepeHociB, «pBaHUX KpaiB» 3aBTOBXKI He
6inpire 3a 60 CMMBOJIIB Y PAAKY.

BrniopsapxyBaTu 3a 4acTOTOIO BXXMBAHH: CIIOIY4€HHA 3 1, 2 Ta 3 CUMBOJIIB, AKi
3YCTpiYarOTbCA B JAHOMY TEKCTI.

3anucaTyl JaHe HaTypa/IbHe YKC/IO0 11 MMOPASKOBMM YMCIiBHMKOM Y BKa3aHO-
My pogi it BigminKy, n<10’.

3pificHUTH TpaHCiTepalio (MOZaHHA /MiTep Ta IX CHONYYeHb BifIIOBif-
HUMM JIiTepaMy Ta CIIOTYYeHHAMNI) YKpaiHCbKOI abeTKY JIATMHUIIEIO i Ha-
BITaKM.

3HalTM HalIMeHIlle Ta HalOibIle Yncra, IKi MOYKHA TTOflaTy cyMaMy (MOX-
NNBO, i BCiX) e/IeMeHTiB JaHOTO MACUBY.

3’AcyBaTy KiHIIEBMIT CTaH TEPMOCTATy, AKUII MICTUTD JIif i po3ImaBaeHnit
CBUHEIb.

Bramatu HarypanbHe 4mCIIO, AKEe He IEPEBUIIYE 1, 3a[aBLIN AKHAVIMEHIIEe
3allliTaHb, BIAIIOBIASAMMU Ha SIKI € CJTOBA «TaK» UM «HI».

Yotupu xybm ogHakoBi Ha BUIVIAA. [IBa 3 HMX MAalOTh OJHAKOBY Bary, /iBa
iHmi — mermii i TeX MaloTb OfHAKOBY Bary. CKi/IbkM 3HaJOOUTbCS 3BaXKY-
BaHb Ha IIA/IbKOBMX Tepe3ax 6e3 rup, o6 BifoKpeMnUTy Bakdi Kyou?

Cepen 80 ogHakoBUX Ha BUIIS MOHeT ofHa dajblunBa (BoHa ermia). Sk
3a JIOLIOMOTOI0 YOTHMPUPA30BOTO BUKOPUCTAHHS IIaJIbKOBIX Tepe3iB 0e3 rup
3HANTV (aTbIIVIBY MOHETY?

€ 27 piBHMX Ky0iB OTHOTO KOJIBOPY. 26 3 HMX MAlOTh OfIHAaKOBY Bary. Ik 3a
JIOTIOMOT'OI0 HalIMEHIIIOI MOYK/IMBOI Ki/IbKOCTi 3Ba)KyBaHb Ha Tepe3ax 6e3 rup
BifoKpeMNTN KyO, Bara IKOTO Bifjpi3HA€TbCS Biff Bary iHIMMX, i misHaTMCA,
Ba>K4lil BiH UM JIETIINI Bif] iHIIMX Ky6iB?

e-lnm



e-lnm

lpuknagHa matemaTuKka 245

21. Cepep mecTn Ky6iB OfHAKOBOTO PO3Mipy i OFTHAKOBOTO KOJIbOPY TPU MAIOTh
OIHAKOBY BAry i € BXYMMM Bifi pemrTy Ky0iB, AKi TAKO>XX MalOTh OJTHAKOBY
Bary. CKi/ZIbK) 3Ba)KyBaHb Ha IIIaJIbKOBMX Tepe3ax 0e3 rup Tpeba 3mificHUTH,
106 BiTOKpeMUTV BaXK4i Kyom?

KOMBIHATOPUKA

22. BnopspxyBaTy HOCTiIOBHICTh YKPAIHChKUX C/TiB B a/paBiTHOMY IOPSAKY.

23. BrnopsapkyBaTu 3a YaCTOTOIO BXXVMBAHHA CIIO/IY4Y€HHA 3 1, 2 Ta 3 j1iTep y laHO-
MY TEKCTI.

24. 3’acyBary, 4M 3aJa€ IaHA MTOC/IiIOBHICTb IepPeCTaHOBKY.
25. BusHayuTH, AKOIO IEPECTAHOBKOIO OfIHY IIOC/IIJOBHICTD OTPMMAHO 3 IHILOI.

26. Hexait nocnmigoshicts T'={t;1 100y[OBAaHO 32 [IEAKOI0 [IEPECTAHOBKOKW P

MHOXMHK {1, 2, ..., n} TakmMm 4MHOM: f; — KUIBKICTb 4YNCeN MepecTaHOB-
K1 P, sKi cToATD /iBOpPYY Bix umcra j i 6inpiri 3a Hboro. BigHOBUTY IepecTa-
HOBKY P.

27. Y 4YucnoBiil MOCHIZOBHOCTI BKa3aTM HaJOBIIY IiAIOCTAILOBHICTD, sKa
€ apudMeTNIHOIO IPOrpeci€ero.

28. 3 wieHiB IOCTiIOBHOCTI yTBOPUTY HANOBITY apuPMETHYHY IIPOTPECiIo.

29. 3’acyBaryu, UM MO>KHA NIPSIMOKYTHMUK (IIapasesnerines) 3 JaHUMU JOBXMU-
HaMU CTOPiH ckmacTu (6e3 po3pizaHHA) 3 MPAMOKYTHUKIB (rmapaesneni-
nefiB) 3 JaHUMU HOBXMHaMu cTopiH. CKibKOMa crocobaMm e MOXKHA
3pobuTU?

30. 3 pgaHux cniB chOpMyBaTH YaiTHBOP.

31. PosB’s3aty aHMiT KPOCBOP[, 3HAKOUM C/IOBa-BiJIIOBi/i, ajle He 3HAKOUM IX
pO3TallyBaHHA.

32. 3 pmaHux cniB copMyBaTu KpocBopz. Te came 11 KpOCBOPAY 3 IBOMA OCAMMI
CUMeTpil.

33. TlobymyBatu Bci KBafipaTHi MaTpuili po3MipoM #nX#, B AKUX Yy KOXXHOMY
PAZKY, CTOBITYMKY Ta HA 000X JiiarOHa/IAX pO3TAIIOBaHi BCi HATYpasIbHi YmC-
na Bif 1 mo n. YkasaTu HaiOiIbIIy TPyIy TaKMX MaTPUIb, 1[0 HE OTPUMYIOTh-
Cs OffHA 3 OTHOI IOBOPOTAMM Ta OCbOBMMU CUMETPIAMMA.

34. Ha KOXHY KTTMHKY IPAMOKYTHOI TaO/MNUIi pO3MipoM # X m IOKIafeHO He
6inbire Hi>k M MoHeT. Pyxaloun minraka Bropy 4u IpaBopyd, 3a0uparoTh yci
MOHETU 3-IIiJi Hboro. Ik 3i0paTy Haybinblle MOHET, PYXal4unuch 3 HIDKHBOI
MiBOI KJIIITVHKY 10 BEPXHbOI IPaBOi?

35. PosB’s3aTyt ATIOHCHKMIT KPOCBOP]I.

36. 3a BimomyMmu pesynpraTamy ¢GyTOONTBHOrO TYPHIPY (MOXX/INMBO, He3aKiHYe-
HOT0) 3’ICYBaTH, sIKe HallBUIEe MicIje MOXKe IIOCiCTH ITeBHa KOMaHJa.
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37.

38.

39.

40.

4]1.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.
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Ha maxiBHumi posmipoM m Xn posranryBaTy IeBHi maxosi Qirypu Takum
YIHOM, 11100 >KOfHA 3 HUX He 3HAXOAM/IAC IIiJ] 00€EM iHIIOI.

CkinpkoMa crmocob6aMy MO)XHa IOJaT HaTypajabHe YUCIO Y BUIIALI
CYMM JaHMX HaTypa/JbHUX YNMCeNlT 3 NOBTOPEHHAM (3afadya Impo po3MiH
MOHET)?

Ckinbku icHye n-undpoBux dmcen, cyma BCix Iudp sAKUX JOPiBHIOE m?

EneMeHTVN MacuBy po3[iMuTy Ha [Bi IPyIy TaKUM 4MHOM, 106 abCcomoTHA
PiSHUIIA CYM €/IeMeHTiB I[UX Irpym Oy/a HalIMEeHIIIOI0.

AKXy MHOXXMHY 41Cell MOXKHA OTPUMATH 3 JAHOTO HAa0Opy palliOHa/TbHNX 4N-
ceJl, BUKOPUCTABIIY He Oiybie HiX k apudpMeTMIHNX [iil.

BriopsiikyBaTu 3a 3poCTaHHAM HECKOPOTHI Apobu, fKi 1exarb B JaHOMY
IIPOMDKKY 4MC/IOBOI IIPAMOI [a; b] 1 3HaMEHHVK AKUX He IepPeBUIYE JaHe
HaTypaJibHe 4YVCIO 1.

U1 YUCNA
3anucaty faHe HaTypa/bHe YMC/IO Y PUMCBKIill CUCTEMi YMCTIEHHS.

3a BigoMMM 3aIcoM HaTYypaJIbHOT'O YMC/Ia PUMChKUMMI uM(bpaMM BiTHOBU-
T JIOTO 3aIINC Y JECATKOBIN CUCTEeMI YMC/IeHHA.

OO64MCINTY YVCeTPHYUK 1 3HAMEHHUK HECKOPOTHOTO JIpO0Y, KW TOPiBHIOE:

1 1 1 1 1 1 1
a) —+—+—+. F—s O It—+—+ .+ —.
2 6 12 (n—Dn 2 3 n
O6uncnTu:
!
a) n"; 0) n!; B) C =%(n—k)!.

[lns HarypanbHOTO 7 3’ACyBaTH, UM MOXKHA 1! IOJATU y BUITIALL JOOYTKY
k mocnimoBHUX HaTYypaIbHUX YMCETL.

3Haiitn j-uudpoBe HaTypasbHEe YKC/IO Y CUCTEMi YMC/IeHHS 3 OCHOBOIO P,
k-1 creninb cymu nudp SKOToO JOPiBHIOE IOMY CaMOMY.

3’cyBaTH, CKIZIBKY iCHYE j-IM(POBUX YMCeN: @) 3 ZAHUMU OCTa4aMy IIPY [i-
JIeHHi Ha faHi yucia; 6) octavi AKMX IpU Ii/IeHH] Ha IaHi I[i/Ti Y1ica piBHi.

Y cTapoAnOHCPKOMY KajleH[japi KOXKeH 3 12 IOCIiJOBHUX POKiB Ma€ Ha3By
3Bipa (maifok, 6uK, TUTP, 3a€llb, IPAKOH, 3Misl, KiHb, BiBIIsl, MaBIIa, MliBeHb,
cobaka, kabaH), a KOXKeH 3 5 — Mae Kojip (3e/1eHnii, YepBOHNIA, KOBTHIL,
CVHIN, YopHUIL). 3’ACyBaTH, SIKa Ha3Ba POKY 1, AKIIO 1984 — pik 3emeHOrO
IAIII0KA.

Heckinuenni apndmernyni mporpecii HaTypanpbHNX 4yces 3a/JaHO ITePIIMUI
[IBOMa 4YIeHaMM. 3HAWTY HalIMEeHIINIA CIiZIbHUI YIEeH YCiX IpOrpeciii.
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52. [lna HaTypanbHOro n OOYMCINTY 3HadeHHA QYHKLil f (1), 3agaHOl peky-

pertHo: f(0)=0, f(D=1, f2n)= f(n), fRn+1)=f(n)+ f(n+1).

53. JlaHwuit 3BUMYaitHMIT Api6 mofaTy y BUITIA/AL CyMU (ETUIIETCBKNX) Apo6iB, 4m-
CEeJIbHUKU AKX JTOPiBHIOIOTD 1.

MHOIO4J1IEHU
Hexaji MHOroYJeH MOJAHO PAAKOM TeKcTy: 2*x"5-4*x"100+6 mna
2x° —4x' + 6. BukonaTy Taxi 3aBmaHHs.

54. 3BecTu MopiOHI JOTAHKY Y 3amMICi MHOTOY/ICHA.
55. BusHaumtu creminb i KoedillieHT MHOTOY/IEHA.
56. 3anmcaTyl JaHWUI MHOTOYIEH 3a 3POCTaHHAM CTEIIEHiB.

57. 3ammcaTyui CyMy JaHUX OJJHOYIEHIB 3a CIIaJaHHAM CTEIEHiB.

AIACHI YUCNA

58. He BMKOpMCTOBYIOUM ITOAAHHS YVICENI MAaCUBAMIU, LA NiJICHOTO X i HaTypaib-
HOTO 1 OOYVCTUTH:
a) x(x+1)...(x+n—-1);
06) (x+D(x+3)...(x+2n—-1):(x+2)(x+4)...(x+2n).

59. [lna pificHOro X Ta HATYpa/JbHOTO 1 OOYMCINTY HAOMIDKeHe 3HAYeHHH
2 n

X . .
e* =1+ —+—+ ...+ — i IOpiBHATU 3 TOUHUM 3HAYCHHSM.
2! n!
60. IloOymyBaTu miHiltHWIT i KBagpaTuaHMit crUtakHK GYHKIL, rpadik sKoi mi-
CTUTD JIaHI TOYKY KOOPAVHATHOI IVIOLVHIA.

61. [lnsa nenepepsHoi gynkuii f: (0; 1) — (0; 1) s’sacyBaTu, J1s AKUX HATypasib-
HUX k icHye posB’a3oK piBHAHHA X = f (f (-..- f (%) ...)), IO He € PO3B’A3KOM
IIbOTO K piBHAHHA /11 MEHIINX 3HAa4eHb k. [l/11 mpukmany posranytn k =1,
2,3,..,33, f(x)=ax(1—x), ge 1<a<4. [lobygyBaru rpadik 3ame>KHOCTI
PO3B’A3KiB PiBHIHD BiJl Be/IMYNHN d.

NNAHIMETPIA

62. BusHayuTy, AKOI HEPIBHICTIO 3aa€TbCA IMIBIUIOLIVHA, 110 MICTUTh TOYKY
3 JaHUMU KOOpAMHATaMu i oOMe)XeHa MPsIMOIO, sIKa MPOXOJUTD Yepe3 JBi
[laHi pi3Hi TOYKY 3 BIJOMUMM KOOPAMHATAMMU.

63. 3acTOpoHaMU TPUKYTHMKA OOUVICTIIT JIOTO IJIOILY, Ky T, MeIiaH, BUCOTH,
bicexTpucy, pajjiycy BIMCAHOTO, ONMCAHOTO i 30BHIBIMCAHMX Kif; OicekTpu-
CYl BHYTPILIHIX KYTiB.

64. O6YMCIUTY CTOPOHM TPUKYTHMUKA 3a:
a) 110ro BUCOTaMI; 0) 71oro MegiaHaMu.
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65.

66.
67.

68.

69.

70.

71.

72.
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3a KOOp[MHATaMM BEPIINH ONYKIOTO YOTUPUKYTHMKA BCTAHOBUTIL:

a) itoro Bup (KBajipat, poM0, MpAMOKYTHUK, ITapaefIorpaM, Tparelis);
0) 4M € BiH BIIMCAHUM;

B) YU € BiH OIVCaHNM.

S’HCYBaTI/I, 91 € MHOT'OKYTHMK 3 TaHVMM KOOpAMHAaTaMM BEPIINH OITYKJ/IMM.

[To6yzmyBaTu KOJIO, 110 ZOTUKAETHCS O TPHOX JAHNX Ki/l KOOP/IMHATHOI IIO-
ey (3amada AOIOHIA).

306pastu yacTuHy rpadika ¢byHKIil un kpuBoi (emimnca, mapabonu, rinep-
6oy, cripari, HUKIOIAN TOII0), pO3TAIIOBAHOTO Y JAHOMY IPAMOKYTHHKY
KOOPAMHATHOI IUVIOLMHA 31 CTOpOHAMMU, 1O Iapajie/ibHi 0CAM KOOpPAVMHAT.
PeanisyBaTy kepyBaHH: IMapaMeTpaMy KpMBOI Ta Il HOBTOpHY OOYIOBY 6e3
IepepuBaHHA BUKOHAHHA IIPOrPaMMU.

TEOPIA ITOP

Ipa «XpecTuKu-HyIuKM» MpPOBOAUTHCA HA KBaJPAaTHOMY IO, IO MiCTUTD
9 KBajpaTHUX KIiTMH. [IBa rpaBii IO 4eps3i 3allOBHIOIOTH BiIbHI K/IITUHMN:
NEPIINIT — XPECTUKOM, APYTUil — Hy/IMKOM. [lepeMoXK1ieM BBaXKaeTbCA TOV,
XTO MEPUIMM 3aIOBHUTH CBOIMM CUMBOJIAMM TOPU3OHTaJIb, BEPTUKAIb 2060
AiaroHazib 3 TPbOX KBaJparTiB. AKIIO 1ie He BJa/I0ocd HIKOMY, TO I'pa 3aKiHUY-
€TbCS YHIYMIO.

Ipa «9 nudp». Ha croni nexarp 9 KapTOK, Ha KOXXHill 3 AKMX HAIIMCAHO OTHY
3 uudp Big 1 mo 9 BxmouHo. lndpn Ha pisHuX KapTkax pisHi. KapTku ne-
KaTh HamycaMu poropu. JIBa rpaBii 1o 4yepsi 6epyTh 1o ofHiil KapTui 3i
crony. IlepeMoX1ieM BBa)Ka€TbCA TOM, XTO IEPIIMM Bi3bMe 3 KapTKU, CyMa
1dp Ha AKMX JOpiBHIOE 15 (Ha pykax y mepeMoxXIss MOXKYTb OyTu 1 iHii
KapTKN).

Ipa «9 cniB». Ha cToi nexxaTh 9 KapTOK, KOXKHa 3 AKUX MICTUTD OJHE i3 CJIiB:
JlopeH, Kakao, MiCTo, X€K, JIic, paMa, A/a, Med, pik. C/1oBa Ha pi3sHNUX KapTKax
pisHi. Kaprkn nexxarp Hanmcamm poropu. [IBa rpasui mo yepsi 6epyTh 1o
OJHiN KapTui 3i crony. IlepemoxxiieM BBaXKaeTbCA TOM, XTO IEPIIUM BisbMe
3 KapTKM 3i c7I0BaMy, 1110 MAIOTh OJHY CIIJIbHY JIiTepy (Ha pyKax y mepeMoxX-
111 MOXYTb OyTU 1 iHII KapTKM).

Ipa «9 mrAxiB». 8 MicCT, MO3HAYEHNX HA KapTi NEepUIMMU JIiTepaMy JTATUHULL,
CIIOJIYYaI0Th 9 JOPIr, 0 NPOXOAATH BifNoBigHO Yepe3 Micta AEH, AE ADG,
BE, BDFH, BG, CDE, CE, CGH. [IBa rpaBui 1o yep3si 3adgap60ByI0Tbh CBOIM
KO/IbOPOM (4epBOHMM ab0 CMHIM) IO3HAYeHHs IULAXiB Ha KaprTi. [lepemox-
IIeM BBa)KAETHCA TOI, XTO Iepunii 3adapOye cBOIM KOMbOPOM IO3HAYEHH
BCiX JIOpIr, AKi IPOXOAATD Yepes3 OfHe MICTO.

e-lnm
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73. TIpa bame®. Y mouaTkoBuUit MOMEHT B KYIIli € # IpeaMeTiB. [[Ba rpaBii mo
yepsi 3abuparThb 3 1iel Kynku npegmeTu (Bixg 1 go p BkaouHO). Ilepe-
MO>I[eM BBaXKa€ThCs TOM, XTO NPUMYCUTH CYIIEPHUKA 3pOOUTH OCTaH-
Hill Xif.

74. Ipa«Ha crexxuni». Ha KiHIAX cTe)XXyHY, po3061TOI Ha M KITITVH, CTOATD IIAII-
KJ pi3HOTO KONbOpY. [IBa rpaBIii 110 4ep3i pyXarTh IIAIIKY IIEBHOTO KOIbOPY
Ha BUIbHY K/IITMHY Ha JJOBUIbHY KIIBKICTD K/IITUH B MeXXaX Bift 1 o p BKIIIOY-
HO B IOBIIbBHOMY HAIPMKY, ane 0e3 ImepeckaKyBaHHS INAIIKY CYIepHUKa
11 BUXOny 3a Mexi crexxuHm. [lepeMoxxiieM BBaXKa€TbCA TOM, XTO 3pOOUTH
OCTaHHIN XiJI.

75. TleBHy kinbkicTpb dimok posramioBaHo B psp. [IBa rpasii mo depsi 3abupa-
I0Th JOBi/bHI 1 a60 2 ¢imrkm, AKki cTroATh mopyy. IlepeMoskiieM BBa>Ka€eTbCs
TOIL, XTO 3pOOUTD OCTAHHIII XifI.

76. IleBHy KinbKicTh ¢ilIok posramosaHo 1o Kony. [IBa rpasiyi o yepsi 3abupa-
10Th JOBi/bHI 1 a60 2 ¢imrkm, sAKi cToATh mopyy. [lepeMokiieM BBa>KaeTbCs
TOIL, XTO 3pOOUTH OCTAHHIII XifI.

77. Hamowartky rpu € k rpyn npepgmeTiB. [IBa rpaBui o yepsi po36mBa0Th KOX-
HY T'PYIIy, IO MiCTUTb Oi/bIlle HIXK ORMH IpefMeT, Ha [iBi MeH1Ii rpymnu. ITe-
PEeMOXKI]eM BBaXKA€THCS TOIT, XTO BUKOHAE OCTAHHE PO3OUTTA.

78. [Ba rpaBui IO 4epsi BUIIMAIOTH 31 CKPMHDBKIU IPEAMETH, KIIbKICTb SAKUX
He IIepeBUIIY€E IOJIOBMHY HAasABHUX y CKpuHbLi. IIporpae Toi, XT0 BisbMe
OCTaHHIN IIPeIMET.

79. € nBi kynu npenmertiB. [IBa rpaBiii o yepsi 3a6upawTh OJHY KYI, a iHIIY
IinATh Ha ABi yacTvHM (00MABI i BUKOHYE TOI caMuii rpaBenb). [lepeMoxk-
1leM BBa)KAa€ThCA TOM, XTO OCTAHHIM XOOM 3a/IMIIUTD [IBl KYIIK/ 110 OTHOMY
IIpENMETY.

80. € n IIalIOK, pO3TAIOBAHUX Y pAAg, 1 <15. JIBa rpaBLi Xo#ATbh 110 uepsi. Ilep-
MM XOZIOM IlepeBepTAETbCsA OyAb-sKa IIAINIKa, a KOKHUM HACTYITHUM —
Oynb-saki ogHa abo ABi CcycifHi Ile HemepeBepHYTI mAIKM. IlepemMoxieMm
BBA)KAETBCS TOM, XTO IIPUMYCUTD CYTIEPHMKA 3pOOUTY OCTaHHI Xif.

81. Ipa «Dan-tan» (uim). Ha mouarky rpu € k rpym npepmeris. [IBa rpaBui o
4ep3i 3a0MparoTh 3 Oy/b-AKOI IPYNM HOBIIbHY HOJATHY Ki/IbKICTh IIpefMeTiB
(Mo>xUBO, i1 BCi mpepMmeTy rpynn). [lepeMorxiieM BBaXKa€eThCA TOM, XTO 3pO-
OMTb OCTAHHIN XiJ.

Krnop l'acriap bame e Mesipaxa (1581-1638) — ¢paHI[y3pkmit MaTeMaTHK, ITOET i I1e-
peKmajad.
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82.

83.

84.

85.

86.

87.

88.

Him ®i6onayui. [IBa rpaBii 1o 4epsi BUIIMAIOTh 3i CKPMHBKY IPEIMETI.
[IepmuM X0[1OM MO>KHa B3ATU IOBi/IbHY JOJATHY Ki/IbKiCTb, ajie He BCi Ipe]-
Metn. [TounHa04M 3 pyroro Xoxy, KOXKeH rpaBelb 6epe OBiIbHY Ki/IbKicTh
IIpeJMETIB y MeXKax BiJj 1 10 MOgBOEHOI Ki/IbKOCTI IIpeAMETiB, B3ATHX IIOIIe-
penHiM xomoM. [lepeMorKileM BBa)Ka€TbCsl TOM, XTO 3pOOUTH OCTAHHIN Xif.

Him-isomopdHa rpa. IIpsamoxyTHa Tabmuiis Mae posMmipu n X m xmituH. Ha
IIOYATKY I'PU B KOXKHOMY PSJIKY TaO/INIli po3TalllOBaHO 1O OfHii mamyi. [IBa
TpaBIli O 4ep3i pyxarwTh OyAb-AKy HMIANIKY Ha JOBIIbHY JOJATHY KiNbKicTb
KITUH IIpaBopy4 6e3 BUXOAY 3a Mexi Tabmuii. [lepeMoxKijeM BBaXKaeTbCs
TOM, XTO pO6I/ITb OCTaHHIMN Xi.

Him-isomopdna rpa. Ha m-xaiTunHIN Tabmm1ili po3TalIoBaHo 1 pi3HOKOIbO-
POBMX HIAIIOK. [IBa IrpaBlii 10 Yep3i pyXaroTh JOBiIbHY IIANIKY Ha OBiIbHY
NIOJATHY KiTBKIiCTh KIITMH NpaBoOpyd 0e3 BUXOAY 3a Mexi Tabmumi. Ilepe-
MOXXI]eM BBa>Ka€TbCS TOM, XTO POOUTH OCTAHHI Xif.

Him-i3omop¢Ha rpa. JJaHo meBHe HaTypanbHe 4ncIo #. [IBa rpasii 1o yep-
31 3aMIiHIOIOTH 1j€ YMC/IO Ha JIOTO YaCTKY BiJl [Ii/JIEeHHA Ha CTEIiHb IIPOCTOIO
YlIC/Ia 32 YMOBI, 1110 ocTava fopiBHIOE 0. [IepemMokiieM BBaXKa€TbCsA TOM, XTO
poOUTH OCTaHHIN XifI.

Him-isomopdnua rpa Hoprkorra. Ilome mnsa rpy — mpsMOKyTHa Tabmmiis
po3MipoM 7 X m KIiTuH. Ha mo4arky rpu Ko>kHa KIiTHHA IIE€PIIOro i OCTaH-
HBOTO CTOBITYMKIB MICTAThH BifIIOBIZHO MO OAHIN Oimiit Yu YOPHIil IIamIIIi.
[IBa rpaB1ii 1o yep3i mepecyBaThb Oy/b-SAKY MIALIKY CBOTO KOJIbOPY Ha OY/Ib-
AKY BOJATHY KUIbKICTb K/IITMH, HEe BUXOAAYM 3a MEXI BIAIIOBIIHOTO psAgKa
i He mepecTpubylouN Yepes mIAIIKY cynepHMKA. [lepeMoxxIiieM BBa>KaeTbCs
TO, XTO 3pOOUTH OCTAHHIII XifI.

Ipa [Ipropeni”. [JBa rpaBiii mo Yep3i HA3MBAIOTh HATYPA/IbHI YMCIA B MEXKaX
BiJ 1 10 m BK/IIOYHO, IPUYOMY KOKHE Ha3BaHe YMC/IO0 BiIMiHHE BiJ Ionepes-
HbOro. BusHavdaeTbcsa cyma S ycix HazBaHux vuces. [lepeMoxiieM Bu3Hava-
€THCS TOM, XTO OTPUMAE PiBHICTh S = p a0 MPUMYCUTH CYIIepHUKA OTPUMa-
TV HEPIBHICTb S > p.

Ipa BonrsHcpkoro™. JIBa rpaBui HOo 4Yep3i Ha3MBAIOTh HATypalbHi 4ycIa
B Me)Xax Bifg a 1o b BkroyHO (g, b — pmaHi HaTypanbHi uncna). Busnayaerbcs
o6y TOK ycix Ha3BaHMX uucern. [lepeMo)kiieM BBaXKa€TbCS TOM, XTO ITEPILINI
oTpuMae JOOYTOK, Oi/bINiT 3a JaHe HAaTypaIbHe YUCIIO C.

*k

Tenpi Eprect [Iptopeni (1857-1930) — aHIIiICHKUIT MaTeMaTVK, aBTOp 6araTbox ro-
JIOBOJTIOMOK.

Bonogumup Ipuroposuu bontsaucbkuit (1925) — pociiicbkuit MaTeMaTHK.

e-lnm
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89.

90.

91.

92.

93.

Ipa mar. [lepummit rpaBenb Ha3uBae Oyab-AKy mary civnA. asi rpaBui mo
gyep3i 36inpmyroTh a0 MOPSAAKOBUII HOMep MicAus B poli, abo HoMep
nHA y Mmicani. IlepemoxxiieM BBa)Ka€TbCA TOM, XTO IEPLINIT OTPUMAE ATy
31 rpynus.

IlaBHbOKMTAICbKA Tpa «lI3saHpIIMIBY» (BUOMpaHHs KaMeHiB). Ha mouyatky
TpM € ABi rpynu mpeaMeTiB. J|Ba rpasBIii 1o 4ep3i 3a0MparoTh MpefAMeTH 3 IUX
rpyI: abo e 3 ofHiel rpymy JOBIIBHY KiNbKicTh (MOXHA BCi IpefMeTys,
ajie He MeHIIle HK OfiMH), 260 3 060X I'PyII OHAKOBY JONATHY KilMbKicTb. Te-
PEMO>KIIeM BBaYKAETbCS TOIT, XTO 3pPOOUTH OCTAHHI XifI.

Ipa «OpguHOKMIT KOpo/b». Ha mo4arky rpu naxoBuii KOpoib CTOITh Ha IOJi
maxiBHMIi al (HYDKHIV miBuit KyT). [IBa rpaBIi 110 Yep3i pyXalTb KOPOI Ha
OfiHe I10JIe IIPAaBOPYY, Bropy abo 110 JiiaroHasti IpaBopyyd i Bropy OfHOYaCHO.
[TepemMoXIIeM BBaXKAETHCS TOII, XTO MEPLINII ITepecyHe KOposs Ha mose h8
(mpaBmMit BEpXHIit KyT).

Ipa «llepemarae nmapHicTb». Ha modarky rpu € rpymna npegMeTis, 1O Mi-
CTUTH iX HemapHy KinbkicTb n=2k+1. [IBa rpaBii mo 4epsi 3abuparoTb
3 miei rpyny nmpeaMeTyt — Bif 1 KO p BKIIIOYHO, HAKONIMYYIOUN iX y cebe. Ile-
PEMOXKIIEM BBAXKAETbCSA TOW, XTO HAIIPUKIHI[I IPM MaTUMe ITAPHY KIJIbKICTh
IIpeAMETIB.

Ha nmovartky rpy Ha mosti 5 po3TanroBaHo 0i/ly IIAIIKy, a Ha Homi 15 — 4opHY
(puc. 1). IBa rpaBIi 110 4ep3i mepecyBaroTh MIAIIKN: MepUINi — nuile 6imy
(BiH mOuYMHAE Ipy), APYIUIT — JIUIIIE YOPHY Ha CYCifHE IOJIe B3/IOBX JiHil.
[Teprumit rpaBelp BUTpa€e TOMi, KoM He Oifbllle HDXK 3a 6 XO[iB MOCTABUTD
Oiny 1amky Ha YOpHY. [Hakie mepemarae Hpyruil TpaBelb, KUl XONUTD
YOPHOIO LIAIIKOIO.

e-lnm
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Ipa «Tpurekc». Ilone mna rpu MicTUTb 9 KpyriB 3 LeHTpamMu Ha 9 nmpAMux
(puc. 2). [IBa rpaB1i 110 Yep3i cTAB/IATH Ha KPYTH IO OfHIiN ¢imi cBoro kKo-
nbopy (6inoro abo wopHoro). IlepemMoskiieM BBa>Ka€TbCA TOM, XTO HMepIINIt
3aiIMe TpU KPYI'M Ha OFHIN i3 IPOBeNEeHNX IIPAMUX.

Ipa ITita Xeitna «Takc-Tikc». KBafpaTHy IOIIKY po3/iZeHO HAa OHAKOBI KIIi-
TVHY KBajipaTHOI hopmu. Ha movaTky rpu Ko>KHa KIiTMHA MiCTUTD 110 OffHil
mrami. [paroTh ABOE, XOAATH MO Yep3i. 3a OfAMH Xif 3a0MpaeThCs NOBiIbHA
KiZbKIiCTh IIAIIOK 3 OyIb-sIKOrO BEPTUKAIBHOTO CTOBIYMKA 260 TOPM3OH-
TJIbHOTO pAfKa. bpatu mamkm mo3BoIA€TbCA NuUlIe MiIpAL, He IepecKa-
KYIOUYM 4Yepe3 MOPOXKHi KaiTuHU. [lepeMoxIijeM BBa)XXaeTbCs TOI, XTO Oepe
OCTAHHIO IIAIIKY.

Ipa Ilita XeitHa «[exc». POOMOBUHY JOIIKY pO36MTO Ha MPaBU/IbHI IIECTH-
KyTHUKM (puc. 3). [IBi mpoTuie>xHi cTopoHn pomba Ha3sMBAIOTh YOPHUMIA,
nBi iHmi — 6imumu. [IBa rpaBui o 4epsi BUCTAB/AIOTD HA Bi/IbHI IECTUKYT-
HUKM 110 OfHi imi: oquHu rpaBenib — Oii, iHmmit — yopHi ¢imku. [epe-
MOXXI]€M BBa>KA€TbCA TOV, XTO IEPILINI no6y;[ye JIAHIIIOT 31 «CBOiX» (hilIoK
MDX «CBOIMI» CTOPOHAMI.

Seatete
%% %% %
CA 2 X 0 <)
O Gaatal
@ ()
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97.

98.

99.

100.

Ipa Ipanni”. Ha mouarky rpu € ofHa rpymna npeiMertis. [[Ba rpasii mo yepsi
pO30MBaIOTh OIHY 3 HAsABHUX I'PYII Ha ABi HepiBHi yacTuHu. Ipa TpuBae goru,
MOKM BCi Ipyny He MiCTUTUMYTb 1-2 mpenMeTu. IlepemoxkiieM BBaka€TbCA
TOJ1, XTO BIKOHA€ OCTAaHHE PO3ONTTA.

Ipa «JIBOKONipHI mamku». Irpose mone — NpsAMOKYTHa AOILIKA PO3MipoOM
n X m KBaJpaTHUX KIiTHH. Ha moyaTKy rpu Ha KOXKHill K/IiTHHI BCTAaHOBJIEHO
IO OJ[HiV ABOKOJMipHil 1mami (ogHa ctopoHa 6ina, iHIIa — YopHa) JTOBiNb-
HUM 4MHOM. [[Ba TpaBIji CUJATH 3 OJHOTO OOKY JIOLIKM i 11O 4ep3i mepeBep-
TAlOTh HIANIKY Y JOBIIbHOMY IPAMOKYTHOMY O/IOIIi KJTiTMH, IIPaBMit HYDKHI
KYT AKOro MICTUTH INALIKY 3 YOPHUM BepxoM. llepemoikiieM BBaka€TbcsA
TOVI, XTO OTPVMAE PO3TALIYBAHHS BCiX IIAIIOK 0i/I0I0 CTOPOHOIO JJOTOPM.

Ipa [I>xona Konyes i Maiikna Crrooapra Ilatepcona «Po3scaga». Ha apkymii
Tarepy MO3HaYeHO 1 TOYOK («AMOK J/I po3cazin»). [IBa rpasiyi o 4epsi mpo-
BOJIATD JIiHil, 1[0 TOYMHAIOTbCA B Of[HIN 3 TOUOK («po3cajia IyCKa€e POCTOK»).
11i ninii abo cnony4aTh ABi pi3Hi MO3HAaYeHi TOUKM, a00 OMUCYIOTD IETIII0
JI TIOBEPTAIOTHCA B IIOYATKOBY II03HAa4eHy TOUKY. KokKHa Taka /IiHiA He Mae
TOYOK CaMOIIEPETIHY, He IIepEeTUHAE IHIII IIPOBEEH] JIiHIl Ta He IPOXOAUTH
Jyepes [T03HaueHY TOUKY, 110 He € ii moyaTkoM abo kinnem. IIpu nbomy 3 KoXx-
HOI TOYKM Ma€ BuxoguTyu He 6inmbrre HiX 3 minii. Ilicna npoBegenHs miHii
rpaBelb CTaBUTb Ha Hill HOBY TOYKYy. IlepeMoiXiieM BBaKaeTbCsA TOM, XTO
IIpOBeJe OCTAHHIO JIiHIIO.

Ipa «L». IrpoBe mone — KBajpaTHa OLIKa, ITO/li/IeHa Ha 16 KBagpaTHUX Kili-
TuH. JIBa rpaBui MawTh 1o opHiit L-moxi6Hii dirypi pisHoro (6imoro abo
JOPHOT0) KONbODPY, 10 3aliMa€e 4 KBajpary, i ABi crinbHi dinrku. [ToyatkoBy
HO3UII{I0 TP MTOJAHO Ha puc. 4. BukoHatu Xif — o3Ha4yae 000B’sI3KOBO 3Mi-
HUTY PO3TallyBaHHs CBOEI Qirypn, He MOKPUBAOYY KTITUHU TOJIS, 3aTHATI
diryporo cynepHnka abo dimkamy, 3a HeoOXiTHOCTI epeBepTaroun Girypy.
[Tica poro MOXKHa, aie He 000B A3K0BO, IepeMiCTUTY OfiHY (IIIKY Ha Bi/lb-
Hy KniTuny. [paBui xomaTe no yepsi. Ipy nounuarors 6ii. [lepemosxiiem BBa-
YKAETbCSA TOV, XTO 3pOOUTH OCTAHHI XifI.

Puc. 4

IBino Ipanpi (1671-1742) — itamiiicbKuit MaTeMaTuK.
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101.

102.

103.

104.

Ha nnowmmHi jano # To4ok. [IBa rpaBlLi 110 4ep3i CIONy4aloTh IX BifipiskaMu
IPAMUX TaKVM YMHOM, 1106 BHYTPIllIHi TOYKM OHOTO Bifjpi3ka He Ha/meXXanmn
inmomy. IlepeMoXx1ieM BBa)Ka€TbCsA TOM, XTO IIPOBOJAUTD OCTaHHII BifIpi3OK.

Ha nnowmyHi jaHO BepUIMHM NPaBUIbHOIO IIECTUKYTHMKA. [IBa rpaBLi 1o
4ep3i 3adapOOBYIOTh CTOPOHM i AiaroHasIi MIECTUKYTHUKA CUHIM i 4epBOHUM
KonmbopoM. IlepeMoXKileM BBa)Ka€TbCA TOM, XTO NPUMYCUTD CYIIEpHMKA I10-
OymyBaTu TPUKYTHUK 3 BifIpi3KiB CBOTO KONIBOPY.

TonmoBomoMka «XaHoiicbki 6amTn». Ha ogHOMY CTpIDKHI A HaHM3aHO AVC-
KJ TaKUM YJHOM, IO IiaMEeTPU OCHOB JNVICKIB 3MEHIIYIOTbCA 3HNU3Y JIOTOPI.
[TorpibHO mepekmacTy Iii JUCKM HA iHIINIT CTPVOKEHb B, BUKOPUCTOBYIOUM
porioMibkHUI cTpyKeHb C. IIpy 11boMy 3a60pOHEHO pO3TAIIOBYBATH JIMCK
6inpiIoro giameTpa Haf AMCKOM MEHIIOrO JliaMeTpa.

Ha npsamiin pyxarmotbca Toukn A i B 3 MaKCMMa/lTbHUMM IIBUJKOCTAMU U,
i v, BigmoBimHO, UV, >U,. YKa3aTu OHY 3 MOX/IMBNX CTpaTerill (IIoBexi-
HOK) TOYKM A, 32 IKMX TOYKa A 31TKHETbCA 3 TOUKOK B He3ajiexxHo BifI TOrO,
B sIKOMY 0Oolli i Ha siKiit BijcTani Touka B Oyze po3TamoBaHa BiJHOCHO TOY-
K1 A B IOYaTKOBUII MOMEHT, AKIIO BifjoMo: a) U, i Uy; 6) v, . Obuncmntu
Jac /10 3iTKHEHH: Jyid 00paHoi cTparerii 3a eBHMX 3HaYeHb U, i Uy Ta IO-
YaTKOBOT'O PO3TAlIyBaHHA TOYOK A i B. SIka Hajicrmabkimra yMoBa iCHyBaHH:A
TAKOI CTpaTeril i HeCTaInX MaKCUMaAbHUX MBULKOCTEN?
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[MPOI'PAMI
CMNEUIATTISBOBAHUX
SATAJIbHOOCBITHIX
HABYAJIbHUX SAKJTALIB

Mporpama 3 MateMaTUKU ANA YYHIB 5-7 KnaciB
3arasbHOOCBITHIX HaBYa/lbHUX 3aKNajiB 3 KJlacaMmu
¢disuKo-maTemaTu4yHoro npodinto

Mporpamu ¢paKynbTaTUBHUX KYPCIB 3 MaTeMaTUKH
BigKpUTOro MmaremMaTu4yHoOro Kojeaxy
JoHeubKoro HauioHaJbHOIro YHiBepcUteTty
ANnA yyHiB 6-7, 8-9, 10-11 Knacis

OcHOBM NIOriKHU Ta ii 3aCTOCyBaHHSA B €KOHOMILi,
niHreicTuui, Kpunrtorpadii, nporpamyBaHHi
(baKkynbTaTUBHUMA Kypc AnA y4HiB 8—-9 Knacis Jliyelo
iHbopMauUiHUX TeXHoNorin npu [IHINponeTpoBCbKOMY
HaLlioHalbHOMY YHIBEpPCHUTETI)



NMPOrPAMA 3 MATEMATUKH

ANA Y4YHiB 5-7 KnaciB 3arajlbHOOCBITHIX HaBYaJIbHUX 3aKnapjiB
3 Knacamu pisMKo-maTemaTu4dHoro npodiiio

Astop: Xapik Onena IOxumiena, suumeny mamemamuxu Xapkiecokoeo
gisuko-mamemamuuroeo niyero Ne 27

NOACHHBAJIbHA 3ANUCKA

Merta i 3aBaaHHs nporpamu

[Iporpama 3 MaremMaTuKu Jijid 5—7 K/IaciB 3ara/IbHOOCBITHIX HaBYa/IbHUX 3a-
KJIaJ]iB, 30KpeMa HaBYaJIbHUX 3aK/Ia/(iB 3 Klacamy isvKo-MaTeMaTHyHOTO Ipo-
¢imto, Mae Ha MeTi:

e IHTENEKTya/IbHUI PO3BUTOK YYHIB;

e PO3BUTOK IXHDBOT'O JIOTIYHOTO MUCJIEHHH, raMm’ ATi, yBary, iHTYyIlil, yMiHb

aHaJIi3yBaTu;

e IJBUIIEHHA PIBHA MaTeMaTUYHOI OCBITM YYHIB, 1O A€ MOX/IMBICTbH

e eKTUBHO ITPOJJOBXYBAT)l HABYAHHSA B OCHOBHIII Ta CTAPIIill IIKOJIAX;
 3abesneueHHs npodeciiiHoi opieHTalii yYHiB.

ITosBa pgaHOl mporpamm 3yMOBJIEHA Bi[CYTHICTIO BIiAIIOBiIHOI IIporpammu
nis ponpodinbHOro HaBYaHHA y4HiB. IIpore gocBig pobotn BumreniB Xapkis-
CbKOTO (i3MKO-MaTeMaTUYHOTrO JIiljeo Ne 27 mokasye, 10 YMHHA IIporpaMa Jjis
3araJIbHOOCBITHIX HaBYaJIbHUX 3aK/Ia/[iB € HEJOCTaTHHOIO 32 0OCATOM MaTepiamy
1 piBHEM BMMOT, 1[0 IIOCTABJ/IEH] Mepe]] YIYHAMMY, AKI IPpY BCTYII JO HaBYaJAbHOTO
3aKJIa/ly MPOJILIUIY peTebHMUI Bibip. 3aporoHOBaHa aBTOPChKa IIporpama Bpa-
XOBY€ Oi7IbIII BUCOKUIT PiBeHb MaTeMAaTVYHOI HiITOTOBKY Y4HIiB, 1110 IO3BOJIAE BXKe
B 5-7 KjIacax 3aK/JIaCTU IPYHTOBHI OCHOBM MAaT€MAaTUYHOTO MMUC/AEHHA Ta HaflaTu
MOXX/IUBICTD YIHAM e(eKTMBHO OIAHOBYBATM iHIII IIKiTbHI IIpegMeTH, TaKi fAK
inpopmaTuKa, 1110 BUK/IAJA€ETbCA B JIillei 3 5 Kacy, Ta ¢i3Mka, Ky BUBYAIOTh Y4Hi
6 Kacy.

Taxkyum 4MHOM, JaHa MporpaMa JO3BOJIAE YCYHYTH iCHYI0UY HEY3TOIKEHICTb
YYHHOI IPOrpaMM 3 MaTeMaTUKM i TPOTpaM 3 TaKMX IPeIMETiB, AK iHbopmarTnka,
IpUPOAO3HABCTBO i (isuka. [IponmoHoBaHa MOCTiOBHICT BUK/IAEHHA MaTepi-
anmy 3abesredye CBO€YacHe OBOJIO[[iHHSA MaTeMaTMYHUM arapaToM, HeoOXiHNM
I BUBYEHHA 3raflaHNX IIpegMeTiB.

XapaKTepuCTUKa CTPYKTYpU Nporpamu Ta 0C06AUBOCTI OpraHisalii HaBYaHHS

3a 3MiCTOM HaBYaJIbHOTO MaTepiany mporpama 61m3bKa [0 TPagMIIiiHOIL.
Y 1O Xe 4ac Jo Kypcy MaTeMaTuKU 5 Klacy nepeHeceHo remun «llominbHicTh
qyIcen», «3BUYAlHi [pobu Ta Aii 3 HMMW»; IesKi TeMMy, IO 3a3BMYail y 6 Kia-
Ci TiMBKM PO3IIAJAIOTHCS, @ MOTIM Oi/bII TOK/IaJHO BUBYAKOTHCA B 7 Kiaci
(«PosB’a3yBaHHA niHiNIHMX piBHAHB», «DyHKILii i rpadikm»), Bifpasy BuBUa-
I0TbCA Y TIOBHOMY 00cA3i. ¥ 6 Kiaci IponoHyeTbcs BuBYaTy TeMy «Cucremn
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piBHsIHDB», a B 7 KJIaCi — He Ti/IbKU I[i/Ii, a i1 pallioHa/IbHI BUpas3u; Ha OiIbII BU-
COKOMY piBHi BUBYa€TbcsA TeMa «IIofinbHICTh 4mcen», 3HaIOMCTBO 3 SIKOIO IIO-
qanocs B 5 Knaci. Kpim toro, i1 nocuneHHsa NpakTUYHOI CIPAMOBAHOCTI KypCy
B 7 KJaci foLibHO BUBUUTU TeMy «HepiBHOCTI». ¥ 5 Ta 6 K/acax po3IodYnHa-
€TbCs 3HAVIOMCTBO 3 OCHOBHMMM IIOHATTAMM F€OMeTPil; JOK/IALHO L€l MaTepian
BUBYAETHCA B 7 KJIACl.

binbi Hacu4YeHO MOPIBHAHO 3 YMHHOIO € IIpOrpaMa 3 reomMeTpii y 7 Kia-
ci. [Tormnbneno BuB4aroThCsA TeMu: «leoMeTpudHi nobymoBm», «[eomerpnuHi
MiCII TOYOK», « BrsHauHi /IiHil Ta TOYKM B TPUKYTHUKY». [JOLIIBHUM € TI0YaT-
KoBe BuBUeHHs Temu «ITnomi ¢iryp» y 7 kiaci, 60 yuHi BxXe BO/IOil0Th HEOO-
XiJHMMY 3HAHHAMMY, 1100 OOTPpyHTYBaTK Ti GOPMYIN IS IUIOLL TPUKYTHUKA
Ta IPAMOKYTHMKA, 3 AKMMM BOHM IO3HAMOMMUIMUCA 1e Y 5 Knaci. Jo Toro x
3’ABJIAETHCA MOXKINBICTDh HOBeCTU 3 yuHAMM teopemy Iliparopa — mepnuny
IIKiTPHOTO KYpCy reoMeTpii, 6e3 sgK0I HeMOXXIMBO PO3B’A3yBaTU Hal0inbII
3MiCTOBHI 3ajaui.

OCKiNIbKM CKJIa[IHICTh HABYa/IbHOTO MaTepiajly 3pOCTa€ MOCTYIIOBO, ONJCaHa
nepeOyzoBa IporpaMyu He MPU3BOAUTH 10 IlepeBaHTaXeHHs Y4HiB. bijbin Toro,
TaKMIl MiAXi[ JO3BO/ISE PO3BAHTAXXUTHU YUYHIB Y CTapIIMX KIacax, HOITNOTI0OBATH
1 po31IMpIOBaTy IXHi 3HAHHA.

Opranisanisa HaBYaHHA B JIillel 3/1iJICHIOETbCA 32 JIEKLiITHO-TIPaKTUYHOIO
CUCTEMOIO, 1110 CIIPMAE KpalllOMYy 3aCBOEHHIO HaBYa/IbHOI'O MaTepiany, pO3BUT-
Ky 3gibHOCTelt yuHiB. KinbkicTh roguH, nepegb6adyeHnx Ha JEKIiliHI 3aHATTS,
CTAHOBUTD ITOJIOBMHY KiZIBKOCTi TOJAMH, BiJBEJEHMX Ha INPaKTUYHI 3aHATTA.
JIeK1iViHi 3aHATTA NPOBOJATHCA 3 YCiMa yYHAMM Knacy. Ha nux ypokax BUKO-
PVUICTOBYIOTBCS IepeBaXHO PPOHTaNbHI GopMu poOOTH: JUCKYCiI 3 TpobIeM-
HUX NUTaHb, GparMeHTN JIeKIiil (3 ypaXyBaHHAM BiKOBMX i IICMXOIOTIYHMX
MO>X/IMBOCTEN Y4HiB), MiHi-KOHQepeHLi] 3a 3agaHOI0 TeMOIo, pi3HOMaHITHi
TeMaTu4Hi po6oTu. IIpakTuyHi 3aHATTA MPOBOAATHCA MO MifArpymnax (momo-
BMHA Kiacy). IIpucyTHicTh MeHIIOI KiZbKOCTi Y4HIiB J03BO/NIsA€ ePeKTUBHO
BIIPOBaJPKyBaTy iHAMBIYaJIbHUI NIAXi/: IPOBOAUTY TPEHYBaAbHi, HaBYa/lb-
Hi caMOCTiifHi po6OTH, YPOKM KOpeKIii 3HaHb YYHiB; PO3BMBATU HaBUYKU
CaMOKOHTPOJII0O Ta B3aEMOKOHTpPONI. Ha NpakTMYHMX 3aHATTAX TAKOX BU-
KOPUCTOBYIOThCS irpoBi ¢opmu poborn: BikTopuHwu, ecraderu, MmapadoHu,
MaTeMaTUYHi peraTy Ta eKCIpecu, MaTeMaTu4Hi 001, 110 /J03BO/IsI€ PO3BUBATH
TBOpYi 37i6HOCTI Y4HIB.

PekomeHaauil woao po6oTn 3 nporpamoro i Kputepii OLiHIBAHHA HaBYaJIbHUX
AOCATHEHb YYHIB

KinbKicTb rofiit, 3alipOIIOHOBAaHNX HA BUBYEHHA OKPEMIUX TEM B OPi€EHTOB-
HOMY KaJIEHIAPHO-TEMAaTUYHOMY IUIaHi, HE € HEe3MIHHOI0, TOMY BYUTEIb MOXeE
BHOCUTM KOPEKTMBU Ha CBill poscyf. Temmu, BupiieHi KypcuBOM, BUBYAIOTHCS
B O3HAJIOMJ/IIOBaJIbHOMY HOPSIZIKY 1 He € 000B’I3KOBMIMM; BOHU MOXYTb Oy TV B-
KOPUCTaHi /i iHMBifxyaIbHOI pOOOTN 3 YIHAMIN.
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Kpnrepii HaB4a/IbHIX [OCATHEHDb Y4YHIB Bi[IIOBiIal0OTb KPUTEPisM, HaBe[e-

HUM y IIpOorpami /1 3araJibHOOCBITHIX HaBYA/TbHUX 3aKmajax [1].

OPIEHTOBHHUIX PO3NOAIN FOAUH

5 KJIAC (204 200)
KinpkicTh rogun
Ne T Mpaxk- | Camo- | Ypoku Tewa-
ema . o . TUYIHI
3/m Ycboro | JIeknii | TMYHI | CTiifHi | KOpeK-
.. |arecTa-
3aHATTA| pob6oTym | il
i
1 |HarypanbHi uyncna
60 20 40 10 4 -
Ta il 3 HUMU
2 HaMHPOC:FIHII reoMe- 24 8 16 ) 1 1
TpU4Hi Qirypn
3 |3BnuaiiHi ;pobu 48 16 32 6 2 2
4 | ecatkosi pobu 36 12 24 6 2 2
5 |BigcoTkn 24 6 18 4 1 1
6 |IloBTOpenH: i cucre-
MaTu3allisg HaBYaJIbHO- 12 — 12 2 1 1
IO Marepiany
PA3OM 204 62 142 30 11 11
6 KNIAC (204 200)
KinpkicTp rogun
Ne T Mpak- | Camo- | Ypokn Tewa-
€Ma . cu . TUYHI1
3/m Ycboro | Jleknii | TMYHI | CTifiHi | KOpek-
.. |arecTa-
3aHATTA | po6oTm |  mii
il
1| Binnomers | mpo- 36 | 12 | 24 6 2 2
MIOPIiI
2 |PamionanpHi yncina,
Aii 3 palioHa/IbHUMUA 60 20 40 10 3 3
YyCIIaMU
3 |IIpamokyTHa cucTema 18 6 12 3 1 1
KOOpAMHAT
4 HlHlI/I-Hl plBH.HHHH 30 10 20 6 ) )
3 O[JHI€I0 3MIHHOIO
5 |®ynkuil 30 10 20 4 2 2
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KinepkicTh rogun
0 Tema-
N Tema Ip e C@fo: Ypoxu TUYHi
3/m Ycoboro | Jlekuii | TMYHI || CTiliHi | KOpeK-
aTrecTra-
3aHATTA| poboTm |  mil
il
6 |Cucremn PiBHAHD 18 6 12 3 | |
3 IBOMA 3MiHHUMMU
7 |lloBTOpeHHs i cucre-
MaTu3allisg HaBYaJabHO- 12 — 12 2 1 1
IO Marepiany
PA3OM 204 64 140 34 12 12
7 KJIAC
ANTEBPA (136 200)
KinpkicTh rogun
0 Tema-
N Tema 1p ax C%{mi Ypoxu TUYHi
3/m Ycboro | Jlekuii | TM4YHi || CTiVIHI | KOpeK-
aTrecra-
3aHATTA | poboTm | il
il
1 |Lini Bupasu 40 12 28 10 3 3
2 |llominpHicTh Linux 20 6 14 4 1 |
quce
3 |PanionanbHi Bupasu 40 12 28 8 3 3
4 |HepiBHOCTIi 24 8 16 6 2 2
5 |IloBTOpeHHs i cucre-
MaTu3allisg HaBYa/JabHO- 12 — 12 2 1 1
ro Marepiany
PASOM 136 38 98 30 10 10
FEOMETPIA (102 200)
KinpkicTh rogms
o Tema-
N Tema Ip e szn:[oi Ypoxu THYHI
3/m Ycboro | JIekuii | TMYHiI | CTifiHiI | KOpeK-
.. |aTecTa-
3aHATTA | po6oTy | Wil
Imii
1 |Haimpocrimi reome-
TpU4Hi Qirypu Ta ix 6 2 4 1 — 1
BJIACTUBOCTI
2 |B i
3aEMHe p03M11uer'I;1 15 5 10 ) ! |
NpAMUX Ha IUIOLMHI
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KinbkicTh rogun
Tema-
N Tema | 1pax- C&}Bumj YPoru |
3/m Ycboro | Jleknii | THMYHI || CTiifHiI | KOpeK-
aTecra-
3aHATTA | poboTm | mil
il
3 | TpuxyTHUKHK 24 16 6 2 2
4 | Koo i kpyr. [eome-
TPUYHI mcuﬂ TOYOK Ha. )1 14 5 1 |
nnomyHi. [leomeTpuyni
1o06yoBI
5 |IImomi ¢iryp 18 12 5 1 1
6 |BusnauHi iHii Ta TOY- 12 g 3 1 |
KI B TPUKYTHUKY
7 |lloBTOpEHHA i cucTeMa-
TU3allisg HaBYa/IbHOTO 6 6 1 1 1
Marepiany
PA3OM 102 70 23 7 8
3MICT HABYAJIbHOI0O MATEPIAJTY TA BUMOTH
00 HABYAJIbHUX NOCATHEHDb Y4HIB
5 KJIAC
(6 200 Ha muxncoenv: I cemecmp — 96 200,
II cemecmp — 108 200; pazom 204 200)
K-ctp . . . .
3MicT HAaBYAIBHOTO MaTeplany HaBuanpHi JOCATHCHHA y‘{HlB
TOOMH
60 |Tema 1. HarypanbHi uncna tagii | Y4eHb (yueHMIIA)

3 HUMHI

Harypanbuuit papn. Uuranus: i sa-
1 HEITO3UIIiHI CUCTEeMU YMC/ICEHHS.
IHlecaTkoBa cucTeMa YMCIeHHS.
TYpa/IbHUX YMCell 3a PO3PALAMMU.

MIHHO10 810 OecsAmu.

IVIC HaTypanbHUX uncen. CuctemMn
gycneHHA (Hymepanis). [Tosumiiai

Knacu i pospapgu. Posknaganna Ha-

Cucmemu 4ucneHHs 3 OCHO8010, 8i0-

e pO3ni3Hae: HATYPa/IbHI YKCIIA,
41coBi i 6ykBeHi Bupasn, pop-
MYIIN;

o HABOOUMDb NPUKNAOU: HATYPAIIb-
HUX YMCe; HO3ULIMHUX 1 HeO3U-
LIMHUX CUCTEeM YMCIeHH; YMC/IO0-
BUX i 6yKBeHUX BUPa3iB; GoOpMyI,
PIBHAHD; IPOCTUX 1 CKIAleHNX
YJICeJT; MAPHMX i HEITAPHUX YMCETT;
Yuicer, 110 AUIATHCA HaIli/lo Ha 2,
3,4,5,8,9, 10, 25;

e-lam
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K-cTh
TOIMH

3MicT HaBYa/IbHOTO MaTepiamy

HapyanbHi JOCATHEHHA YYHiB

3006pakeHH HaTypaIbHUX YMCeN Ha
41c/10BoMy npomeHi. KoopayuHaTu.
[TopiBHAHHA HAaTypa/IbHUX YVICE]L
YucnoBi piBHOCTI 11 HEPIBHOCTI.

OpyHN1i [OBXNMHY, Macy, 4acy,
IIBUAKOCTI 11 CIIiBBITHOILIIEHHS
MDK HUMMN.

JlomaBaHHA HaTYpa/JIbHUX YVCEL.
3aKoHM mofaBaHHA. BimHiMaHHS
HaTypanbHUX 4ncen. Yuco 0.
Po3B’A3yBaHHA TEKCTOBUX 3a-

Ja4 Ha JOoJaBaHHS i BiTHIMaHHA.
Po3p’A3yBaHHA 3a/1a4 Ha 3HAXO-
JPKEHHA IBOX YMCel 33 IXHBOIO CY-
MOIO 1 pISHULIEIO.

MHOXeHHA HaTypanbHUX YMCEL.
3akoHU MHOKeHHA. [TimHeceHHA 1o
HaTypaabHOTrO cTeneHsa. Kpagpar

i Ky6 umcma. BractuBocTi cTenens

3 HaTypa/IbHUM IIOKa3HUKOM. [lieH-
Hs HaTypa/IbHMUX YMCETL.

Po3B’A3yBaHHA TEKCTOBUX 3aja4 Ha
MHOYXEeHHA i ieHHs. Po3B’a3yBaHHA
3ajla4y Ha 3HaXOJ>)KeHHS IBOX YMCe]l
3a IXHbOIO cyMOI0 (pisHMIIEI0) i BifT-
HOIIeHHAM. Po3B’sA3yBaHHSA Tek-
CTOBUX 3aJja4y Ha YacTuHU. JlinmeHHs

3 ocTavero. [[0pi8HAHHS 3a MOOYTIeM.
Po3p’a3yBaHHA 3a7a4 Ha MOZi/Ib-
HicTh. O3HaKM IOMiIBHOCTI Ha 2, 3,
4,5,8,9, 10, 25. IIpocri i cknapeni
gycna. «Pewemo» Epamocgena. Pos-
KJIaJJaHHS 4YJICe/T HAa IPOCTi MHOX-
HUK.

HC]I i HCK aucen. Anzopumm Es-
knioa. BsaemHo mpocTi yucna.

o 0OMPUMYEMbCSA NPABUJL: INTAH-

Hs 1 3aIMCYy HATypa/bHNX Y9MCET;
oolaBaHHS, BifHIMaHHS, MHO-
JKEHHA 1 Jji/IeHHA HaTypa/JIbHUX
4yicesl, IOPIBHAHHA HaTypalb-
HIX 4MCEeTT;

HAa3usae: KIacu i po3pAanmu
HaTypa/lbHUX YMCeIT; ONVIHNILL
IOBXXVHU, YacCy, LIBUIKOCTI,
Macu;

300pascye: KOOPAVHATHUI IIPO-
MiHb Ta HaTypaJbHi 4MC/Ia Ha
KOOPJVHATHOMY IIPOMEHI;
ONUCYE NOHAMMS: IPOMiHb, KO-
OPAVHATHUI IIPOMiHb; IIpaBuIa
sHaxomkeHHsa HCJI i HCK kinb-
KOX YMCET;

opmynioe: BMacTUBOCTI apud-
METUYHNX [IiJl 3 HaTypa/IbHUMU
YlIC/IaMJ; O3HAYEHH IIOHATD:
IIbHUK, KpaTHE, IIPOCTE YMCIIO,
CK/azieHe 4lC/I0, CHiITbHUI Ti/Tb-
HVIK, CIII/IbHE KpaTHE; O3HAKM
MOJiAbHOCTI HA 2, 3,4, 5, 8,9,
10, 25;

NOSCHIE: IIJ0 O3HAYAE
«pO3B’s3aTV PiBHAHHS»;
aAHAani3ye: 3aJIEKHOCTI MK Be/N-
yyHaMy (IIBUAKICTB, Yac i Bif-
CTaHb; 1IiHa, KIZIBKICTD 1 BapTICTh
TOLIO);

p036°3y€ BIIPAB, IO TI€Pe-
6aJaroTh:

MIOPiBHAHHA HaTypaIbHUX YMCET;
BUKOHAHHA apu(PMeTUIHNX Jiil
3 HaTypaJIbHUMM YMCIaMU;
3HaXOJKEHHs PO3B A3KiB
MIHIHKAX PIBHAHb Ha OCHOBI
3aJIEXKHOCTEN MK KOMIIOHEHTa-
MU apuPMETUYHUX JIilf;
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264 [Mporpamu cnevianiaoBaHUX 3ara/lbHOOCBITHIX HaBYa/IbHUX 3aKi1akiB
K-cTp . . . .
TONH 3MicT HaBYaIbHOTO MaTepilany HaBuanpHi JOCATHEHHSA YYHIB
Yucnosi Bupasu. [lopsagok Buko- — 004MC/IeHHsI 3HaY€Hb YMCTIOBUX
HaHHA [ill. AnreOpaiuHi Bupasu Ta i 6ykBeHMX BMpas3iB;
ixHe yncnoBe 3HaYeHHA. CIpPOIIEH- |- BUKOPUCTAHHSA O3HAK IOMi/b-
Hs anrebpaivHux Bupasis. [logiOHi HOCTi umcen Ha 2, 3,4, 5, 8, 9,
yineHu. opmymn. Obuncnenns 3a 10, 25;
bopmynamm. — PO3K/Ia/laHHA HAaTypa/lbHUX YN~
PisusauHsA. Po3p a3yBanus midiitayx | C&/ Ha IPOCTI MHOKHMKM;
piBHsIHB. Po3B’13yBaHH: TeKcTOBuX |~ SHAXOMKEHHA CHiNIbHYX JiTbHMU-
3aJjay 3a JIOIIOMOTOI0 JIiHIIHNUX piB- KiB Ta CIi/IbHUX KPaTHUX JIBOX-
HAHD. TeKCTOBI 3afiadi Ha pyx Tppox uncen, HCIT i HCK gpox-
JTBOX TilL. TPbOX YMCETT;
 p036’A3y€: BIIPABM Ha [Ii/IeHHS
3 OCTauelo; TeKCTOBI 3ajjadi, 1110
BJ/MAaraloTh BUKOPUCTAaHHA 3a-
JIEXKHOCTEN MK BeIMYMHAMMA.
24 |Tema 2. HaitnpocTimmi reoMmeTpuyHi | Y4eHb (YIeHNIIA)

dirypu

Touka. Bigpisok. [loBxuHa Bifipi3Ka.
BumiproBanH# i mo6ygoBa Bifjpi3KiB.
IIpsama. IIpomins. IlIkana. JlamaHa.

KyT. Benmnunna (rpagycua mipa)
KyTa. Bupu xyris. OguHnui Bu-
MipIOBaHHA KYTiB. BuMiproBaHHA
KYTiB 3a JIOIIOMOTOX0 TPAHCIIOPTHMPA.
[To6ynoBa KyTiB JaHOI BETMYNHNA.

MHuorokytHuku. TpukyTHUKY i iXHI
Byau. PiBHiCTh TpUKyTHUKIB. JIiHii
B TPUKYTHUKY. [IpamokyTHUK. KBa-
Ipar.

BumiproBannsa nnoi. Oguanii nno-
wii. [Inoma npAamokyTHuKa. [Inoma
TpUKyTHMKA. OOUNCIeHHS IUI01L 32
dbopmynamu.

MHuororpanuuku. [IpsaMokyTanit
napanenernimnef. Ky6. I[Tnoma mo-
BEPXHi IPAMOKYTHOTO I1apaJiesieni-
nefa.

e posnisHae: dirypu, 3a3HadeHi
y 3MICTi;

o HABOOUMb NPUKAAOU: TIKATI; PiB-
Hux Qiryp;

e HA3UBAE: ONVUHUIIL TOBXWUHMU,
1romti, 06’eMy, KyTiB.

e 300paxcye: TeoOMeTpUYHI Qirypu
3a JOIIOMOTOIO JiHINKM, KOCUH-
1141, TPAHCIIOPTUPA;

e ONUCYE NOHAMMA: BISPI3OK,
JIaMaHa, Ky T, TPUKYTHHUK, Oicek-
Tpyca KyTa, Me/liaHa TPUKYT-
HUIKa;

e 3anucye i noscHoe: opMyn
IUIOIi IPSAMOKYTHUKA, KBa-
fipaTa, TPUKYTHUKA; 06’ €My Ta
IIJIONII] IIOBEPXHI IPAMOKYTHOI'O
Iapaseserninena Ta Kyoa;

e p036’s13y€ BIIPABY, L]0 IIepefi-
6a4aroTh:

— BUMIPIOBAHHA 1 TOPIBHAHHA Biji-
Pi3KiB, KyTiB;
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K-cTh . . . .
TONH 3MicT HaBYaJIbHOTO Mareplany HaBuyanpHi JOCATHEHHS YIHIB

BumiproBanus 06’emiB. Opuuni — o0yZIOBY Bifpi3Ka gaHoOI Jo-

06’emy. O6’eM Kyba i IPAMOKYTHO- | BXKVMHM Ta KyTa JJaHOI I'paflyCHOI

ro mapasnenerinena. O64MCIeHHs Mipu;

06’emy i Iwromi noBepxHi Kybata |- mOOYAOBY OiceKTpycu KyTa 3a

IIPAMOKYTHOTO TTapasesenimnesna 3a JIOTIOMOTOI0 TPAHCIIOPTUPA;

dbopmynamu. — obuncneHHs 3a GopMynamMu
IUTOILi TPSIMOKY THVIKA,
KBaJ[paTa, TPUMKYTHIKA;
00’eMy Ta IIONIi IIOBEPXHi
Ky0a Ta IpsIMOKYTHOTO
Iapasieseninesa.

48 |Tema 3. 3BnyaiiHi ;poou Yuens (yueHuU1 )

3BuyaitHi fpo6u. [IpaBunbHi Ta He-
IpaBWIbHI fpobu. MimaHi ynca.
[lepeBeneHHs HePaBWIbHKX IPOOiB
y MilllaHi YMC/Ia Ta MilIAHUX YMCETT

Y HeIIpaBWIbHi Ipoou.

306pakeHH: 3BMYATHUX po0OiB Ha
41CI0BOMY ITpoMeHi. IlopiBHAHHA
Ipo06iB 3 OTHAKOBMMM 3HaMEHHKa-
mu. [TopiBHsAHHS Ap06iB 3 OfHAKO-
BVYIMU 4VICE/IbHUKAMI.

HonaBaHHs i BigHIMaHHs Ipo6iB
3 OJTHAKOBMMM 3HAMEHHMKAMIA.

OcHoBHa B1acTuBicTb poby. Cko-
poueHHs npo6iB. [lopiBHAHHA
Ipo6iB 3 pisHUMU 3HAMEHHUKAMI.
HonaBaHnHs i BigHiMaHHS Opo6iB

3 pi3HMMM 3HAMEHHVKAMI.

MHo>xeHH i jiieHHs apo06iB Ha
HaTypajbHe 4uci0. MHOXXeHHA 1 [ii-
JIEHHsI 3BUYAiHUX JIpo6iB. B3aemHO
obepHeHi uncia. MHOXXeHHS 1 mineH-
HS MillIaHMX Y¥Cel. 3BefileHHs Ipo0y
IO CTEIEHs.

e po3nizHae: 3BUYANTHMII JIPi0,
Ipo6oBe YICIOo;

o HAB0OUMb NPUKIAOU: TIPABWUIIb-
HUX Ta HeNPaBUIbHUX JpO0iB,
MillIaHUX YMCeTT;

o JOMpuUMyeEmMvCsS NPAsU: IOpPiB-
HAHHSA, JOAaBaHHS, BITHIMaHHS,
MHO>KeHHS i Ai/IeHHS 3BUYall-
HUX Ipo6iB Ta po6OBMX
qIICerT;

o YumMae i 3anucye: 3BMYAIHI [po-
6u Ta poOoBi unca;

o (opmynioe: O3HAYEHHA IIpa-
BUJIBHOTO i HETIPABU/IBHOTO
npo06iB; OCHOBHY B/IaCTMBICTD
npoby;

e p036’A13y€ BIPABY, L0 IIepef-
0ayvaroTh:

— MIepeTBOPEHHA MillIaHOTO YMC/Ia
B HEIIPaBWIbHUI Jpi0;

— IIepeTBOPEHHSI HEIPaBU/IbHOTO
npoOy B MintaHe abo HaTypasibHe
qICIIO;

— CKOpOYeHH: Apo6y i 3BefieHHA
IPO6iB [0 CIi/IBHOTO 3HAMEH-
HIIKa;

— MOPiBHAHHS 3BMYANHUX APOOiB;
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K-ctp . . . .
TOTMH 3MicT HaBYaJIbHOTO MaTepilany HaBuanpHi JOCATHEHHSA YYHIB
3HaXOmKEHH npo6y BiJl 4Mcma. 3Ha- | — mofaBaHHs, BifjHIMaHHA, MHO-
XOJDKEHHsI YICTIa 3a 1I0T0 IpOOOM. >)KeHHS 1 Ji/IeHHS 3BUYallHUX
3HaxomKeHHs BiJHOIIIEHHS TBOX npo6is;
gyices1. PO3B’s13yBaHHA TEKCTOBUX — 3HaXOJPKEeHHA ApoOy Bix ymca
3aj1a4 Ha Ipoou. Ta YUCIIa 32 10T0 ApoboMm;
* pP036’s13y€ TEKCTOBI 3aj1ayi.
36 |Tema 4. JecaTkosi mpoou Y4eHnb (yueHuIA)

HecsatkoBi gpo6u. ITopiBHAHHA
IecsITKOBUX Jpo6iB. [TepeTBOpeH-
HA 3BMYATHUX JpOOiB y HeCATKOBI
i HaBnaku. IlepiomnyHi fecATKOBI
npoou.

OKpyTI/IeHHS HaTypaIbHNX YNCEIL.
Ha6mxene 3HaueHHs yncna. OKpy-
IJICHHS JIeCITKOBUX JPOOiB.

HomaBaHHS 1 BimHIMaHHSA IeCATKO-
BIX JIpOOiB.

MHOXXeHH i JineHHs TeCATKOBUX
npo6iB Ha cTeminb uncna 10. MHo-
YKeHHsI IeCsITKOBOTO ipoly Ha fie-
csTKOBUIL ipi6. [lineHHs mecATKOBUX
npo6iB Ha HaTypanbHe Yncno. Ii-
JIEHHSI Ha JIeCSITKOBUIT fIpi0.

CrrinpHi il 3 TeCATKOBUMU Ta 3BU-
YaifHUMU fpobamu.

[lepeTBOpEHHS 3BUYANTHNX POOiB

y mecatkosi. HeckinueHHi nepiopny-
Hi IecATKOBI pobu. [lecaTKOBe Ha-
OMVDKeHHS 3BMYATHOTO JIpO0Y.

Cepenne apudmeTnyHe TeKiTbKOX
gycesnt. PO3B’s13yBaHHS TEKCTOBUX
3ajad.

3HaXO[>)KeHH BiJICTaHi Ha reorpa-
¢iuniit kapTi. MacurTab.

MiKpOKa/IbKY/IATOP. O6uncneHusa
Ha MK.

e pO3Ni3HAE: TEeCATKOBUIL Ipib;

o 0OMPUMYEMBCS NPABUJL: TIOPIB-
HSIHHS, JOMaBaHHS, BiTHIMaHHS,
MHO>XEHHH 1 JIi/IeHHS JIeCATKO-
BUX JIpOOiB;

e YUMAE i 3ANUCYE: IECATKOBI
npobus;

e HA3UBAE: PO3PASU NECATKOBUX
3HAKIB Y 3aIMCl JeCATKOBUX
npob6is;

e ONUCYE: IPABUJIO NIOPIBHAHHA
IIeCSITKOBUX ApO0iB;

e p036’s13)€ BIPABY, L]0 TIepefi-
6a4aroTh:

— IOPiBHAHHS JIeCATKOBUX Ip0OiB;

— OKPYIVIEHHS JeCATKOBUX APOO6iB
[0 3aJJaHOTO PO3PALY;

— JOIaBaHHSA, BiTHIMAaHHS, MHO-
>KeHHS 1 Ii/IeHHS NeCATKOBUX
npo6is;

— 3HaXO/PKEeHHs Apoby Bix umcia
Ta YNCTIA 32 J10T0 Apo6oM;

— 3HAXOJPKEHHS CepeHbOrO
aprPMeTUIHOTO KiTbKOX YUCETI,
CepeHbOrO 3HAYEHHA BeJN-
YUHU;

— BUKOPUCTAHHS MacuITaoy;

e p038’513y€: TEKCTOBI 3a/ja4i Ha
OCHOBI aHa/Ii3y 3a/IEXKHOCTEN MDK
BeIMYMHAMY, IIPO AKI MAEThCA
B YMOBI, Ta IpocTi 3agayi Komoi-
HaTOPHOT'O XapaKTepy.
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K-cTp . . . .
TOTNH 3MicT HaBYaJIbHOTO MaTeplaJIy HaBuanpHi JOCATHCHHA Y‘IHIB

24 |Tema 5. BimcoTku Y4enb (yueHu1)

[IonarTa BifcoTKa. Bupaxxenna
BiICOTKIB y BUITIAAA1 Ipo6y i 1po6y

y BUITIAJI BiJCOTKiB. 3HAXO[)KEHHA
BiJICOTKIB BiJl JaHOTrO Yncaa. 3Ha-
XOM KEeHHS 4YlCiIa 3a 10TO BifJCOTKa-
Mu. BigcoTkoBe BigHOIIEHHS TBOX
4ynces. 3aadi Ha 3HaXOMKEeHHS TBOX
q11cest 3a IXHbOIO CyMOI0 (pi3HMIIE0)
1 BIICOTKOBUM BiJHOIIIEHHSIM.

CkrapiHi BifcoTkn. Po3p’sa3yBaHHA
TEeKCTOBMX 3aa4 Ha CK/IaAHI BiJICOT-
K. TexcToBi 3ajayi Ha BiICOTKM

3 T€OMETPUYHNM 3MiCTOM.

o ONUCYE NOHAMMA: BILCOTOK,
CKJIaTHUM BiICOTOK;

e p036’s13Y€ BIIPaBM, L0 IIepef-
6a4arTh:

— 3HAXOM KEeHHS Bi[JCOTKIB Bif] 4lC-
JIa Ta 4YlICJIa 3a I0TO BiJICOTKaMMu;

— 3HAXOMKEeHHS BiJICOTKOBOT'O BiJi-
HOILIEHH S IBOX YVICETT;

— 3HAXOJ>KEeHH S IBOX YMCen 3a
iXHBOIO cyMolo (pi3HuIero) i Bif-
COTKOBUM BiJTHOIIIEHHSIM;

— 00YNMC/TeHHA CKTAHIX
BiICOTKIB;

* p036’s13y€: TEKCTOBI 3a/jaui
Ha BiICOTK) 3 TeOMETPUYHUM
3MICTOM.

Bimnomenns. OcHOBHA B/IacTH-
BiCTh BiJJHOIIIEHHS.

ITponopuii. OcHOBHA B/IaCTUBICTD
nponopiii. Po3B’s13yBaHHs piBHSIHD
Ha OCHOBI B/IaCTMBOCTI IIPOIOPLL.
Ioxioni nponopuii.

Po3B’s13yBaHHS TEKCTOBUX 3a/iay 3a
IOTIOMOT OO0 IIPOIIOPLIiIL.

ITpsima nponopiiiiHa 3a/1eXXHICTb.
3azia4i Ha IPOIOPLIiliHE [iTeHHS.
ObepHena nponopuyitiHa 3aneiHicmo.

12 |IloBTOpEHHA i cucTeMaTHU3alia
HABYaJIbHOTO MaTepiamy
6 KJIAC
(6 200 Ha muncoenv: I cemecmp — 96 200,
II cemecmp — 108 200; pazom 204 200)

K-cTp . . . .
TOTNH 3MicT HaBYaIbHOTO Marepiany HaBuanphi JOCATHEHHS YIH1B

36 |Tema 1. BigHomeHnH: i mponopuii |Y4eHb (yueHUI)

o HAB00UMb NPUKIAOU: TIPOTIOPIIiNi-
HUX Be/INYVH; BUIAJKOBUX IOM1I;

o ONUCYE NOHAMMA: BIJHOLIEHHA,
JIMOBIPHICTb BUITAIKOBOI ITOAII,
IIpsAMa IPONOPLiHA 3a/IEXKHICTD,
obepHeHa MPOIOPIiiiHa 3aTeX-
HICTb;

o opmyntoe: O3HAYEHHS IIPOIIOP-
1111, OCHOBHY BJIaCTUBICTb IIPO-
IIOP1IiI;
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K-cTh
TOIMH

3MiCT HaBYa/IbHOIO MaTepiamy

HapyanbHi focATHEHHA YYHiB

Bumnagkosa nopis. IMoBipHICTb BU-
ITaIKOBOI ITOJ(I.

Kormno. [lopxuHa kona. Yncmo 7.
Kpyr. ITnoma kpyra. Kpyrosui
CEKTOp.

CroBmyacTi Ta Kpyrosi fiarpamu.

Tina obepmanns: yuniHop, KOHYC,
cgepa, Kyns.

 p036’s13y€ BIPaABY, L]0 Iepeyoa-
YaIOTh:

— 3HaXOJPKEHHA BiJHOIIEHHA YMCell
1 BeJINYMH;

— 3HAXOJKeHHS HEBIIOMOTO 4YjIeHa
IIPONOPLIil;

— 3aIVC Bi[ICOTKIB Y BUITIAJ] 3B~
YaifHOTO i IeCATKOBOTO JIPOOiB;

— 3HAXOMKEHHA NOBXIMHU KOJIa
1 TIomi Kpyra;

— IOOYZIOBY Ta aHaJIi3 CTOBIYACTUX
fiiarpam, aHaji3 KpyroBUX Jjia-
rpaM.

e p036’A3y€: TPU OCHOBHI 3a/1aui
Ha BiZICOTKM; 3aJja4i Ha IIPOIIOp-
Li/HI BeIMYMHY 1 TPOIOPLINHNI
HOZi/; 3a7a4i Ha 06epHeHy Ipo-
MOPLiIHY 3a/IeXKHICTh;
3afjadi IMOBIpHICHOTO
XapakTepy.

60

Tema 2. PanjionanpHi 9ncia, mii
3 palliOHAIPHMMH YUCTAMUI

Hoparsi i Bix' eMmui uncia. Yucno 0.

KooppunaTHa npsma, KoopAnHaTH
TOYKIL.

[IpoTmnexHi 4ncma, nii 4ncna.

PanionanbHi 4ncia, nOpiBHAHHA
paLjiOHa/IbHUX YMICETL.

Mopynp 4mcina i 1oro reomeTpuy-
HUJ 3MICT.

JlomaBaHHA panjiOHA/IbHUX YMCE]L.
BnactuBocCTi jogaBaHHA.

BigHiMaHHA pallioHa/IbHUX YMCETL.
BnactuBocTi BifHiMaHHS.

MHOXeHHA palliOHa/IbHUX YVICEI.
CreniHb paljioHa/TbHOTO YMCIIA,
BJIACTUBOCTI CTeIIeHiB.

Y4enb (yueHuU1A)

o HABOOUMb NPUKIAOU: TOTATHUX
i Bi eMHUX 4mcerr;

o HA3UBAE: MOMY/b 3aJJAHOTO YVICTIa;
9JICTI0, IPOTUIEXKHE JAHOMY; KO-
edinieHT 6yKBEHOro BMpasy;

e p0o3ni3Hae i 300paicye: KOOPAN-
HaTHY IPAMY;

o po3ni3Hae: MOAiOHI TOaHKY;

* ONUCYE NOHAMMA: MOLLY/Ib YNCIa;
palfioHajIbHe YUCII0; KOOP/IMHAT-
Ha MpsIMa; MOAiOHI TomaHKN;

o opmynioe npasuna: BUKOHAHHS
YOTUPHOX apUMETUIHNX JIiit
3 MOJATHVMMM 1 Big €eMHMMM YIC-
JTaMy; PO3KPUTTS JY>KOK; 3BelIeH-
HA MMONiOHMX JONAHKIB;

o (opmynto€: OCHOBHI BIaCTUBOCTI
PIBHAHD;
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K-ctp . . . .
TOTNH 3MicT HaBYaTbHOTO MaTeplany HaBuanpHhi JOCATHEHHS YIHIB

[lepecTaBHUIL, CIIOTYYHUI i PO3IIO- | PO36A3Y€ BIIPABH, 110 Iependa-
OiIbHUI 3aKOHU MHOYKEHHS. YaKOTh:
Poskputts gyxok. Koedinient. ~ 3HAXOJKEHHA MOFY”” QUCIIA;
TToAi6Hi JORAHKI, 3BETCHHS MORI6- | b o ot PAOHATILIIX
HIUX JOAAHKIB. eers .
— IoaBaHHS, BimHIMaHHS, MHO-
JlinenHsa panioHanpHMUX yucen. Jli- JKEHHS 1 JiTEHHA paLioHaIbHIX
JIEHHA Ha HY/Ib. ancer;
PiBasaHs. OCHOBHI B/TaCTUBOCTI — 004YMCIIEHH 3HAa4YeHb YMCIOBUX
PIBHAHHA. BYpa3iB, 10 MICTATD JOJATHI
Ta BiJ €éMHI 4uciia;
— PO3KPUTTA AY>KOK, 3BE€leHHA I10-
OiOHVX MOMAHKIB;
— 3HAXO/KEHHs KOOPAMHATY TOYKI
Ha KOOPAVHATHII IpAMiil Ta I10-
OyZOBY TOYKM 3a ii KOOPANHATOI.
 p036’A3y€: PIBHAHHA 3 BUKOPYIC-
TAHHAM IIPaBUJI, 10 IPYHTYIOTh-
Cs1 HA OCHOBHUX BJIaCTUBOCTSIX
PIBHAHHSA; 3a/1a4i 3 JOIIOMOT OO
PIBHAHD.
18 |Tema 3. IIpAMOKyTHa cucTeMa Y4eHb (yueHuU1A)

KOOpAMHAT

[lepnenpukynapHi npami. Kocu-
Hellb. [lob6ynoBa nepneHauKy-
JAPHUX PAMUX 32 JOIIOMOTOI0
KocuHLA. [lapanenbui npsami.

BnactuBoCTi mapane/bHUX NPAMUX.

[To6ypoBa mapasnenbHUX NPAMUX 32
JOIIOMOTOX0 JIIHIMKM 1 KOCUMHIIA.

[IpAMOKYTHa crcTeMa KOOPAVHAT.
Koopaunaru Touku (abciuca, op-
nvHata). KoopauHaTHa mrommHa.
B3aemHO ofHO3HaYHa BiITIOBif-
HICTb MK TOYKaM¥ KOOPAVHATHOI
IUIOLMHM Ta IXHIMM KOOpAMHATa-
mu. [Tpuxmanu rpadikis 3anexHo-
CTell MiXK BeJIMYMTHAMM.

o HAB0OUMb NPUKIAOU: TIEPIICH V-
KY/APHUX IPAMUX, ITIapaie/IbHUX
IPAMUX; CUMETPUYHNX
¢iryp; 3ame>xxHOCTel MK
BE/IMYMHAMU;

e HA3UBdE: KOOPAVMHATY TOYKM Ha
KOOP[AMHATHII IJIOLIVHI;

o p0o3ni3Hae i 300pacye: meprieH-
DVIKYJIAPHI M ITapajiebHi IpsaMi;
IPAMOKYTHY CUCTEMY KOOPAVIHAT
Ha MJIONIMHI;

o ONUCYE NOHAMMA: KOOPAVHATHA
IUIOIIVHA; IIePIIEHAVIKY/IAPHI
IIpsAMI; ITapajie/ibHi IpsAMi;
LIeHTpa/IbHa CUMETPisd; 0CbOBA
CUMeTpif;
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K-ctp
TOAMH

3MiCT HaBYa/IbHOIO MaTepiamy

HapyanbHi focATHEHHA YYHIB

IHentpanbHa cuMerpid. PiBHiCTD
CUMeTPUYHMX iryp.

OcboBa cumetpis. [lepnenpguky-
AP, 10 IPOXOAUTD Yepe3 cepe-
IVIHY BiJJpi3Ka, Ta JIOrO B/IACTU-
BOCTI.

o opmyntoe npasuna: TOOYIOBU
CUMeTPpUYHUX iryp;

e p038’A3Yy€ 6npasu, 1o nepenoda-
YaIOTh:

— O0OYZIOBY MePIEeHANKYIAPHNX
1 mapajie7IbHUX MPAMUX
3a JIOIIOMOTOI0 JTIHINKN
1 KOCUHIIS;

— 3HAaXOJPKEHHA KOOPAVHAT
TOYKJ Ha KOOPAMHATHIN IIOIIVHI
Ta NOOY/IOBY TOYKM 3a Ii Koopau-
HaTaMU;

— IOOYZIOBY CMMETPUYHIX TOYOK
i dpiryp;

— 00yZOBY OKpeMuX rpadikis
3a7IeXKHOCTEN MK BeINYMHAMU
3a TOYKaMU;

— aHasi3 rpadikiB 3ame)XHOCTEN
MiX BetmunuHaMmu (BificTaHb, 4ac;
TeMIIepaTypa, 4ac TOIIO).

30

Tema 4. JIiHiliHi piBHAHHA 3 0]I-
Hi€l0 3MiHHOIO

PiBHAHHA Ta 110TO KOpeEHi.
Po3p’a3yBaHHA piBHAHB. PiBHO-
cunbHi piBHAHHA. OCHOBHI B/IaCcTH-
BOCTI PIBHAHb.

JIiHiitHi PIBHAHHA 3 OfHIEI0 3MiH-
HOI0. Po3B’s13yBaHHA MiHITHIX
PIBHAHBD.

Po3B’s13yBaHHA 3aa4 3a JOIIOMO-
rOI0 piBHAHDb. PIBHAHHA AK MaTeMa-
TUYHA MOJIeJIb 3aj1ayi.

JIiHiViHi pIBHAHHA 3 TapaMETPOM.
PiBHAHHA 3 MOfly/IeM BUTY
|ax+b|=c, ax+b|+| cx+d|=k.

IeomeTpryHa iHTEpIIpeTaLlis piB-

HAHDb BUAY |ax+b|+|cx+d|=k.

Y4eHb (yueHNU1A)

e po3ni3Hae: NiHiNIHEe PIBHAHHA Ce-
pen aHuX piBHAHD; JIiHilIHE PiB-
HAHHA 3 TApaMeTPOM, 3 MOZYJIEM;

o HAB0OUMb NPUKIAOU: TIHITHUX
PiBHAHD; PIBHOCU/IBHUX PIBHAHD;
NiHIMHUX PiBHAHD 3 IAPaMETPOM,
3 MOZY7IEM;

o opmyntoe: O3HAYEHHS KOPEHS
PIBHAHHA; OCHOBHI B/IaCTUBOCTI
PIBHAHD; TEOMETPUYHMI 3MICT
PiBHAHD 3 MOJlyJIEM 3a3HAYE€HOIO
BULLY;

o Xapakmepusye eTanmu
pO3B’sI3yBaHHA 3aJjadi 3a 10TI0-
MOTOX0 PIBHAHHS;
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K-cTp
TOIMH

3MicT HaBYa/IbHOTO MaTepiamy

HapyanbHi focATHeHHA YYHIB

o p036’A3Y€: MiHIVHI PIBHAHHA
3 OJHIEI0 3MIHHOIO Ta PIBHAHHA,
1110 3BOMIATHCA IO HUX; TEKCTOB1
3a/1a4di 3a JOIIOMOTOI0 JIIHIMTHUX
PIBHAHD 3 OJHI€I0 3MIHHOIO; JIi-
HilHi pIBHAHHA 3 TapaMeTPOM;
JHIVHI PIBHAHHSA 3 MOJY/IEM Ha
OCHOBI1 IF€OMETPUYHOIO 3MICTY
MOJLY/IA;

e aHanisye: iCHyBaHHSA pPO3B A3KiB
JIHIVHNX PIBHAHD 3 ITapaMeTPOM
Ta MOJy/IEM, MOXK/IUBY Ki/IbKiCTh
PO3B’A3KIB.

30

Tema 5. Dynkuii

[MomarTa ¢pynkuii. Ob6macTh BU3Ha-
4eHH: 1 00/1acTh 3HaYeHb PYHKIIII.

Crnoco6u 3ayjanHs ¢yHkIil. [padik
byHKIi.

DyHKIIis K MaTeMaTNyHa MOJIETb
peaIbHKX IPOLIECIB.

BrnactuBocTi dyHkiit: napHi i He-
napHi QyHKUii; 3pocTaHHA i cia-
MaHHA PYHKILIL.

®yHuk1ia y = kx, ii rpadik Ta
B/1acTUBOCTI. JliHiltHa QyHKIiA
y=kx+0b, 1 rpadik Ta BracTu-
BOCTI.

Llina i dpobosa wacmuma uucna.
Qynxyii y=[x11 y={x} ma ixni
epagpixu. Ilepioouuni pyHKuii.

, 11 rpadik Ta

QyHKLig y = | x
B/IACTVBOCTI.
[To6ynoBa rpadikis pyHKIIi BUAY
f(x)=i| ax+b|+A.

[To6ynoBa rpacdikis pyHKIIi BURY
f(x)=|ax+b |i| cx+d |

Y4eHb (yueHUIA)

o HAB00UMb NPpuKknaou: GyHKILio-
HaJ/IbHUX 3aJIEXKHOCTEN; TIHITHNAX
byHKIi;

* NOACHIE NOHAMMA: 0OIACTh BU-
3HaueHHs QyHKIIil; 06/macTh 3Ha-
yeHb QyHKUIT; rpadix GyHKIIil;
1ina i ;po6oBa YacTMHA YKCIIa;

o (opmyntoe O3HAYECHHS ITOHATB:
byHKIig; miHiHa QyHKIiA; napHi
i HemapHi QyHK1i; 3pocTaroui Ta
criagarodi GyHKIil; nepiognyHi
byHKIIL;

o HA3UBAE | XApaKMmMepusye: CoCo-
Ou 3afaHHA QYHKIIT;

o onucye: mobymoBy rpadika GyHK-

1il, 3aga”ol TabMyHo a00 aHaIi-

TUYHO; IepeTBOpeHHs rpadikiB

byHKIi;

po36’a3ye BIIpaBy, 110 Iependa-

YaIOTh:

3HAXOJKeHHs 00/1acTi BU3HAUeH-

HA QYHKIIT;

— 3HAXOJ[KeHHs 3HaUYeHHsI PYHKIIIT
3a JaHVM 3HaYeHHSIM apTyMeHTY;
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TOTNH 3MicT HaBYaTbHOTO Marepilany HaBuanpHi JOCATHEHHS YIHIB
[padiunnmit MmeToy po3p’a3yBaHHs |- moOymoBY rpadika miHiiTHOI
piBHAHD. BusHaueHHA 4mC- ¢yHkii Ta rpadika yHKIii, 10
na KopeHiB. [padiunuit metTox MICTUTb MOZY/Ib JIiHITHOI PYHK-
PO3B’A3yBaHHA PiBHAHD BULY 11il, cymy a60 pi3HMIII0 MO YIiB;
| ax+b | i| cx+d | —k. — rpadivyHe po3B’sI3yBaHHs PiB-
o HAHb, 110 MICTATb MOZYII JIiHIN-
Ilepemeopenns epagixis ¢yHk- (i)m . ny
- HUX QYHKIIIT;
uitt: y = f (x+a), y=Af (), aHaﬂiZ € E)IK ,eMi XapaKTepucTu
. ° : -
y=f(x)+b, y= f(kx). Ipagixu € OKpEMI XapaKtep
» K1 QyHKIii 3a 11 rpadikom (mo-
QyHKuyil 6UenA0y Y = f(| X ), . AN,
MlaTHi 3HaYeHHs, Bifi €MHi 3HaUeH-
y= | f(x) | iy= ‘ f(| X |) ‘ HA, HYJIi); BIACTUBOCTI PyHKIIiI;
Ki/IbKiCTb KOPEHIB PiBHAHD, 1110
MICTATb MOAYIi MiHIMHNX PYHK-
Ii11.
18 |Tema 6. Cucremu niHiltHNX piB- Y4eHb (yueHUIA)

HAHDb 3 IBOMa 3MiHHIUMU

JliniiiHe piBHAHHA 3 ABOMA 3MiHHU-
Mu. Po3B 130K JTiHINTHOTO PiBHAHHA
3 IBOMa 3MiHHUMIM.

Cucremu JTiHITHUX PiBHAHD 3 JBO-
Ma 3MiHHUMI. Po3B’13yBaHHA
CUCTEM JIHIMHUX PiBHAHD 3 IBOMA
3MIHHMMM CIIOCOOOM ITiICTAHOBKM
i cnoco6om nopaBanus. [padiunmit
METOJ] PO3B I3yBaHHS CUCTEMM
NiHIMHUX PiBHAHD 3 IBOMA 3MiH-
HUMIL.

CucreMn piBHAHb, 110 3BOAATbCA
IO JiHIHUX.

Po3B’s13yBaHHA 3a7a4 3a IOTIOMO-
rOI0 CHICTEM JBOX JIIHIVIHUX PIBHAHD
3 IBOMa 3MiHHUMMN.

Cucremn niHifiHMX piBHAHD 3 MMapa-
MeTpaMM.

IIpasuno Kpamepa. Icnysanns it 00-
HO3HAYHICMb PO36 3KY.

o HABOOUMY NPUKIAOU: PIBHIHHS
3 TBOMa 3MiHHMMM; TIHITHOTO
PIBHAHHA 3 [JBOMa 3MIHHUMI;
CUCTEMM [IBOX JIHITHUX PIBHAHD
3 TBOMa 3MiHHIMI;

o (opmynto€: O3HAYEHHS JTiHITHOTO
PIBHAHHA 3 JBOMA 3MiHHUMU;
PO3B’A3KY JIiHITHOTO piBHAHHA
3 IBOMA 3MiHHVMI; PO3B A3KY
CUCTEMM [BOX JIIHIIHUX PIBHAHD
3 IBOMa 3MiHHUMI;

e onucye: Ciocoby po3p’A3yBaHHSA
CUCTEMM JIIHIHUX PIBHAHD 3 IBO-
Ma 3MIHHUMI;

o PO3pi3HAE: CUCTEMU LBOX JIHIMTHUX
PIBHAHD 3 JBOMA 3MIHHUMY, 1[0
MAalOTh: OINH PO3B’s130K; 6e371iu
PO3B’sI3KiB; He MalOTh PO3B’A3KiB;

e p036’A3y€: CUICTEMM IBOX JTiHil-
HIJX PIBHAHD 3 IBOMA 3MIHHUMUA
3a3HaYeHNMM CrIocobamuy; 3a-
ladi 3a JIOIIOMOTOI0 CUCTEM IBOX
JHIMHAX PIBHAHD 3 JBOMA 3MiH-
HVIMU;
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K-cTtp . . . .
TONH 3MicT HaBYa/ILBHOTO MaTepla)Iy HaBuanpui JOCATHCHHA Y‘IHIB

* aHani3ye: KiNbKiCTh PO3B’sI3KiB
CUCTEMMU JIBOX JIHITHUX PIBHAHD
3 TBOMa 3MiHHIUMM, 1110 MICTSTh
IapaMeTpu.
12 |IloBTOpEeHH: i cucTeMaTn3ania
HaBYa/JIbHOTO MaTepiamy
7 KJNIAC
ANTEBPA
(4 200 nHa muxncoenv: I cemecmp — 64 200,
II cemecmp — 72 200; pasom 136 200)
K-c1p . . . .
TOTIH SMICT HAaBYAa/JIbHOTI'O MaTeplany HaBuyanpHi HJOCATHCHHA Y‘IHIB
40 |Tema 1. Ilini Bupasu Y4enp (yueHUIA)

Bupasu 3i sminaumn. Ljini panio-
Ha/bHi Bupasu. [[po6osi Bupasu.
Hucnose 3HaYeHHA BUpPa3sy.

TotoxxHi Bupasu. ToroxHicTs. To-
TOXXHI ITepeTBOPeHHs Bupasis. Jlo-
BeleHHSA TOTOXKHOCTEIA.

CreniHb 3 HaTypa/JbHUM IIOKa3HN-
KOM. BrmacTuBOCTI cTenens 3 Hary-
PabHMM IIOKa3HMKOM.

OpnouneH. CTanfapTHNI BUJ, OJHO-
yjieHa. MHOXXeHH s ogHo41eHiB. I1if-
HECEHHS OJTHOY/IEHIB O CTeIeHs.

MmuorouseH. IToni6Hi 4ieH MHOrO-
YJjieHa Ta iX 3BeIeHHS.

HomaBaHHS i BigHIMaHHSA MHOT'O-
YJIeHiB.

MHoXeHHs OJJHOY/IeHa i MHOTOYJIe-
Ha; MHO>XE€HHS TBOX MHOTOYJIEHIB.

Po3knamaHHsa MHOTO4Y/IeHiB Ha
MHO>XXHMKI: BUHECEHHAM 3arajabHO-
r0 MHOXKHIKA 3 JTY>KKU; CIIOCOO0M
TpyIyBaHHA.

e pPO3ni3Hae: YUCIOBI BUpa3! Ta
BUpasy 31 SMiHHMMY; L1111 BUpa-
31; TOTOXKHI BYPa3y; O{HOYJICH;
MHOTOY/IEH;

o HAB00UMb NPUKIAOU: 3a3HATE-
HIX BMpa3iB;

o opmynioe:

— O3HAYEHHA OfTHOY/IEHA, CTEIIeH A
3 HaTypaJIbHMM IIOKa3HUKOM,
MHOTI'OYJIeHa, TOiOHX YJIeHIB
MHOT'OYJ/I€HA;

— BJIACTMBOCTI CTE€II€HA 3 HaTy-
paZIbHUM ITOKa3HMKOM;

— IIpaBMJIa: MHOXKEHHS OJJHOYIEHA
i MHOTO4/IEHa, MHOXKEHHS IBOX
MHOTOY/IeHIB;

e 3aNUCYE i 005PYHIMOBYE: BITACTH-
BOCTI CTeIleHs 3 HaTypa/IbHUM
TIOKa3HMKOM; GOPMY/IU CKOpOYe-
HOTO MHOXXEHHS;

e p036’A3y€ BIPABH, IO Iependa-
YaIOTh:

— 004VICTIeHH 3Ha4eHb BUpPa3iB
31 SMIHHUMU;
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K-cTb . . . .
TOTMH 3MicT HaBYa/IbHOIO Marepilany HaBuanpHi JOCATHEHHS YIHIB
QopMynu CKOpOYEHOrO MHOXKEHHS: |— 3B€IeHHA OJTHOY/IEHA JJO CTaH-
(a—b)(a+b)=a’ —b*; APTHOTO BULLY;
(a+ b)Y =a’ +2ab+b’; — IIepeTBOPEeHHs 00y TKY OJfHO-
(a—b) =a®> —2ab+1b’; YJI€HA 1 YIeHa, CYMMU, Pi3SHUII],
X .
(a+b) =d* +3a%b +3ab’ +b°; NoOYTKY ZBOX MHOTOU/ICHIB
3 MHOTOYJIEH;
(a—b)’ =a’ -3a’b+3ab’ -b’. y ’ ,
— pO3K/IaflaHHA MHOTOY/IEHIB Ha
Bukopucranus gpopmyn ckopoue-
MHO>XXHUKV BUHECEHHSM 3a-
HOT'O MHOXXEHHA J/I4 PO3K/IaflaH-
. ra/IbHOTO MHOXXHMKA 32 IY>KKI,
HS MHOTOY/IEHIB HA MHOXXHUKI: 6 b
CII0COOOM TPYNIIYBaHHS, 32 POP-
a’=b=(a=b) (az +tab+b’ ); MyIaMu CKOI;)};‘-I);HOI‘O I\;IHOH(eI-II:)H}I
a’+b’ =(a+b)(a’ —ab+0b*). : .
Ta 13 3aCTOCYBAHHAM JIEKI/IbBKOX
CII0CO0iB;
— BUKOPUCTAHHA 3a3Haye-
HUX IIEPEeTBOPEHD Y IIpoLieci
PO3B’s13yBaHHs PiBHAHbD, JOBe-
INEHHA TBEPJ KEHb.
20 |Tema 2. ITopinbHicTh Winux yncen |YdeHb (yuyeHNIIs)

ApudmernyHi onepauii 3 minumn
YIICTTAML.

Teopemu ipo nofinbHicTb. [lineHHs
3 ocravelo (icHyBaHHA I OHO3HAY-
HICTBh).

ITopiBHAHHA 3a MOAIy/IEM Ta IXHi
BIACcTUBOCTi. PO3B’A3yBaHH:A 3a1a4
3a JIOIIOMOT 00 IIOPiBHAHD 3a MOAY-
neMm. Mana meopema Depma.

BsaemHo mpocTi yncna, HeoOXimHa
yMOBa.

OsHaku noginbHOCTI Ha 3, 9, 7,
11, 13.

HC[I i anroput™m EBknifa. HCK
IOBOX i OisIbliIe Ymcen.

ITpocri yncna. «Pemero» Eparo-
cdhena. HeckiHueHHICTh MHOXWHU
IIpOCTUX 4yncen. Posknam HaTypab-
HUIX YJICET Ha POCTi MHOXXHUKI
(ocHOBHa TeopeMa apUPMETUKN).

o HAB0OUMb NPUKIAOU: TIPOCTUX
1 CK/IafieHNX Yyces; IapHuX 1 He-
IIAPHUX YMCE; YUCe]L, 110 MAIOTh
PiBHI OCTavi IIpyu JiJIeHH] Ha JaHe
YICTI0; YMCe, 0 Ai/ISIThCA Ha-
nizo Ha 3,7, 9, 11, 13; B3aeMHO
IIPOCTUX YMCETT;

e ONUCYE NOHAMMA: TOPIBHAHHA 32
MOJy/IEM; B3AEMHO IPOCTUX YMCETT;
HCII, HCK; nmpaBuia 3HaXopKeH-
Hsa HCJI i HCK kinbkox dmcern;

o (opmyntoe O3HAYCHHS TTIOHATD:
IIbHUK, KpaTHE, IIPOCTE YMUCIIO,
CK/IaJieHe YMCIIO, CHIIbHUN [i/Tb-
HIIK, CIIi/IbHE KpaTHE; O3HAKN
noginbHocTi HA 3,7, 9, 11, 13;
BJIACTMBOCTI IIOPIBHAHb 32 MOJY-
JIeM, IIPOCTUX YMCEIT; A/ITOPUTMU
sHaxomkenHs HCJI, HCK kinb-
KOX 4MCEJT;
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K-cTh
TOIMH

3MicT HaBYa/IbHOIO MaTepiamy

HaByanbHi JOCATHEHHA YYHiB

[TominbHiCTh MHOTOYJIEHIB. [liTeHHS
MHOT'OYJIEHIB 3 OocTauero. Teopema
besy ma ii 3acmocysanns. HCJJ,
IBOX MHOTOY/IEHIB. AlroputM EB-
KJTiJIa JI/Is1 MHOTOYJIEHIB.

o 00spyHMOBYE: BIACTUBOCTI IIO-
PIBHAHDb 32 MOJIY/IEM; AJITOPUTM
EBxtiga; HeCKiHUeHHICTh MHO-
JKVHU IIPOCTUX YVICETL;

e p036’A13y€ BIPABY, L]0 Iepenoa-
YalOTh:

— BUKOPUCTAHHs O3HAK IIOfi/b-
HOCTI uncen Ha 3,7, 9, 11, 13;

— PO3KJIaJJaHHA HaTYpPa/IbHUX YM-
CeJl Ha IIPOCTI MHOXXHVKU;

— 3HAXOKEeHHS CIUIbHUX IiIbHU-
KiB Ta CIIJIBHUX KPATHUX Ki/Ib-
kox uncesn, HCJI i HCK kinbkox
Y1CesT; 3HaXOHKEHHS CITITbHUX
OiTbHUKIB MHOTOYIeHiB, HCJI
MHOTOYJIEHIB;

o p036’A3y€: BIIPABU Ha JIi/IEHHS
3 OCTAyYyelo; Ha IOBEJEHHS TBEP-
JPKEHDb IIPO MOAIIbHICTbD.

40

Tema 3. PanjionanbHi Bupasu

I po6oBi panjionansui Bupasmn. lo-
IIyCTUMIi 3Ha4Y€HHS 3MiHHNX. AJre-
OpaiuHi pobu.

OcHoBHa BacTuBicTb Apoby. CKo-
podeHHs npobiB.

HonaBaHHs i BigHiMaHHS ApOOiB.
MHuoxxeHHs ipo6iB. [ligHeceHHs
npoby o crenens. JlineHHs gpo6is.

ToroxHi nepeTBOpeHH: pallioHa/Ib-
HIX BMpPa3iB.

Panionanbni piBHAHHA. PiBHOCHUIIB-
Hi piBHAHHA. PO3B’A3yBaHHA palio-
HaJ/IbHUX PiBHAHD.

CreriHp 3 i/IMM TOKa3HMKOM

i ioro BracTuBocTi. CTangapTHMI
BUIJIAL, YMCTIA.

Y4eHb (yueHuU1A)

e po3ni3Hae: Uil palliOHa/IbHI BU-
pasu, Ipo6oBi pallioHaNbHi BU-
pasu;

o HAB00UMb NPUKIAOU: 3a3HAYE-
HIX BUpa3iB;

o ONUCYE: ANITOPUTM CKOPOYEHHS
npooy;

o opmynioe:

— OCHOBHY BJIaCTUBICTH APOOY;
B/IACTUBOCTI CTEIeH 3 IIiuM
IIOKa3HUKOM;

— IIpaBWIa JOAAaBaHHA, BIJHIMaHHA,
MHO>XeHHS, Jli/IeHHs [pOOiB;

— Iij{HeCeHHs APoOY [0 CTeTeHs;

— YMOBY piBHOCTI ip0o6y HYIIO;

— O3HAYEHHS: CTEIIeHs 3 HY/IbOBUM
IIOKa3HMKOM; CTeIeHs 3 Li/TUM
Bil'€MHUM ITOKa3HVMKOM; CTaH-
[IAPTHOTO BUTJIAMY YMCIIA;
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llporpamu cnevianisoBaHUX 3arajlbHOOCBITHIX HaBYa/lbHUX 3aK1ajiB

K-cTh
TOIMH

3MiCT HaBYa/IbHOIO MaTepiamy

HaByanbHi JOCATHEHH:A YYHiB

k

Qynkuia y = —, 1l BIaCTUBOCTI
x

Ta rpadix.
ITo6ydosa epagikie Pyrkuyiii

k ax+b
BUTIAOY Y =1, y=—

|x x+d

_a|x|+b _|ax+b|

_c|x|+d’ _|cx+d|.

e 00spyHMOBYE: BIACTUBOCTI CTe-
MeHs 3 LiIMM ITOKa3HMKOM;

 p036’A13y€ BIPaBY, 10 Iependa-
YalTh:

— CKOpOYeHHs po0iB; 3BeJIeHHS
npo6iB 0 HOBOTO (CITi/IBHOTO)
3HAMEHHMIKQ;

— 3HAXO[KEHHA CyMU, Pi3HUIL, JO-
OYTKY, 4acTKu gpo6iB;

— TOTOXXHI IIepeTBOPEHHA pallio-
Ha/IbHUX BUPAa3iB;

— pO3B’A3yBaHHA piBHAHD 3i 3MiH-
HOIO B 3HAMEHHUKY IpO0OY;

— BUKOHAHHA [Iill HaJl CTeleHsAMU
3 I[iIJIMM TTIOKa3HUKOM;

— 3aIMC YMC/IA Y CTAHLAPTHOMY
BUTIA/;

- 0OYZIOBY, YUTAHHS i IepeTBO-

peHH: rpadika QyHKIl y = k
x

24

Tema 4. HepiBHOCTI

Ywucnosi HepiBHOCTI. OCHOBHI B/1a-
CTUBOCTI YMC/IOBUX HEPIBHOCTE.

IlounenHe momaBaHHA i MHOYKEHHS
HEPIBHOCTEIA.

3acTOCYBaHHA BIACTUBOCTEN YNC-
JIOBVIX HEPIBHOCTEM [IJIA1 OL[IHIO-
BaHHA 3Ha4YeHb BUpasy. [loBeneHHA
HEPIBHOCTEIA.

Hepisnocri 3i sminHuMu. JIinin#i
HEPIBHOCTI 3 OJHI€I0 3MIHHOIO.
Po3B’s130K HEpiBHOCTI.

Yucnosi npomixkku. O6’eqHaHHSA Ta
Iepepi3 YMCIOBUX IIPOMIKKIB.

Po3p’a3yBaHHA NiHIHNX HepiBHO-
cTeit. Po36’sa3y8ants HemiHitiHux
(0poboso-niniiiux) HepieHocmell
(memoo inmepeanis).

Yuens (yueHuU1 )

o HAB0OUMb NPUKIAOU: IVICTIOBIX
HepiBHOCTEN; HEPIBHOCTEM 31
3MIHHVMMU; JIIHITHUX HEPiBHO-
CTel 3 OJIHIE€I0 3MiHHOIO; OB~
HIX HEPIBHOCTEIL;

o opmynioe:

— O3HAYeHH: PO3B A3KY JiHiHO]
HEPIBHOCTI 3 OJJHI€I0 3MIHHO0;
PIBHOCMJIBHUX HEPIBHOCTEIT;

— BJIaCTMBOCTI YMCIOBUX HEPIBHO-
cTen;

o 00spyHMOBYE: BIACTUBOCTI YNC-
JIOBUX HEPIBHOCTE;

e 300pascye Ha IVCIOBIN MPAMIIL:

- 3aJlaHi HEPIBHOCTAMM YMCIIOB1
IIPOMDKKI, BUKOHY€E OOepHeHe
3aBJJaHHS;

— nepepi3, 00 €THAHHS YUCTIOBUX
IIPOMDXKKIB;
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[porpama 3 mateMaTnKu A4J15 y4HIiB 5—7 KnaciB 277
K-ctp . . . .
TOTNH 3MicT HaBYa/ILBHOTO MaTeplany HaBuanpHi HJOCATHCHHA y‘IHlB

Cucremu niHiTHUX HEPIBHO- e 3anucye po3B’A3KM HepiBHOCTE

CTel 3 OJJHIE€I0 3MIHHOIO, IX Ta IX CUCTEM Y BUITIAML

PO3B’sI3yBaHHHA. 4ICTOBUX IIPOMDKKIB 260
00’eJHAHHA YNCIOBUX
IIPOMIDXKKIB;

e p036’A3ye: MiHilHI HEPIBHOCTI
3 OJHI€I0 3MiHHOIO;
CHCTEeMMU Ki/IbKOX JIiIHITHUX He-
PIBHOCTEI 3 OJHIEX0 3MIHHOI;
Ipo6oBo-iHilHi
HEPIBHOCTI.
12 |IloBTOpeHH:A
i cucreMaTu3aniss HaB4aJaAbHOTO
Marepiamy
FEOMETPIA
(3 200 Ha muncoenv: I cemecmp — 48 200,
II cemecmp — 54 200; pasom 102 200)
K-cTp . . . .
TOTIH 3M1CT HABYa/JIbHOTI'O MaTeplany HaBuanpHi HOCATHCHHA Y‘IHIB
6 |Tema 1. Haiinmpocrimi reomerpuy- |YdeHb (yueHUIA)

Hi ¢irypu Ta ix BracTuBOCTI

IIoyaTKOBi NOHATTA IIaHIMETPIl.
TeomeTpnuHi ¢irypn. Touka, mpsama,
BiJIpi30K, IIPOMiHb, KyT Ta IX BJIa-
cTuBOCTI. [IOHATTA po piBHICTD
¢iryp. BumiproBanHA BifipiskiB

i kyriB. bicekTpuca kyra. Bigcranpb
MDX IBOMa TOYKaMI.

BumiproBabHi, KpecnsApChbKi Ta
IOIOMDXHI IHCTPYMEHTH, 1110 BUKO-
PUCTOBYIOTHCSA B T€OMETPIl.

o HABOOUMb NPUKAOU: TEOMe-
TpuuHUX Qiryp, piBHUX Piryp;

e ONUCYE: TOUKY, IIPAMY, BIPi3OK,
IIPOMiHb, KYT, 3MICT IIOHATTH
«piBHI Qirypu»;

o popmynioe:

— O3Ha4YeHHA piBHUX BIJIPI3KiB,
PIBHUX KYTiB, 6iceKTpMCM KyTa,
piBHUX Qiryp;

— B/IACTUBOCTI pO3MIillleHHA TOYOK
Ha IIpAMiN; BUMIpIOBaHHA Bifpi3-
KiB 1 KyTiB;

e 3HAX00UMb: TOBXVHY Bifpi3Ka,
IpafiyCHy Mipy KyTa, BUKOPUCTO-
BYIOYM BJIACTMBOCTI IX BUMIipIO-
BaHHA;

e-lnm



278

llporpamu cnevianizoBaHUX 3arajlbHOOCBITHIX HaBYa/lbHUX 3aK1aaiB

K-ctp
TOAMH

3MiCT HaBYa/IbHOTO MaTepiamy

HaByanbHi JOCATHEHH:A YYHiB

e 300pasye 3a TOIIOMOTOI0 KPecyLap-
CbKMX IHCTPYMEHTIB T€OMeTPUYHI
¢irypu, 3a3HaveHi y 3MicTi;

e 3acmMocosye: BUBUEHI O3HAUCHHS
i BMacTMBOCTI 1O pO3B’A3yBaHHA
3ajad.

15

Tema 2. B3aemHe po3MilieHHA
NMPAMUX HA IUIOLIVHI

CyMbKHi 1 BepTHKa/IbHI KyTH, IX
BJIACTUBOCTI.

[TapanenbHi Ta epeHANKYIAPHI
IpAMI, IX BTaCTUBOCTI.

Ilepnenpukynap. Bigcranb Bif,
TOYKM J10 IpAMOI. KyT Mk gBOMa
IPAMUMMY, IO IEPETUHAITHCA.
KyTn, yrBopeHi npu nepeTtnsi

IBOX IIPAMUX CidHOM. BiractuBocCTi
KYTiB, YTBOPEHUX IIpU IIEpETUHI
IBOX NPAMUX cidyHOW0. O3HaKK
napajenbHOCTI NpsAMUX. AKcioma
napaje/IbHUX NPAMUX. BracTuBocTi
Iapaje/IbHUX NPAMUX.

Esknidosi ma Heesknid08i 2eome-
mpii.

Axkcioma. Teopema. JloBeieHHA
Teopemu. JloBefieHHs «Bif| Cympo-
TUBHOTOY.

Yuenn (yueHuU1|s)

e MOACHIOE: 1110 TaKe aKCioMa, Teo-
peMa, O3Ha4eHH, O3HAKA;

o HABOOUMb NPUKAAOU: TEOMETPUY-
HUX (I)iryp, 3a3HaYeHMX Y 3MICTi;

e ONUCYE: KYTU, YTBOPEHI IIPU TIe-
peTUHI ABOX IPAMUX CIYHOIO;

o popmymioe:

— O3HAYEeHHA CYMDKHUX I BepTH-
Ka/JIbHUX KYTIB, ITapaje/IbHUX
1 IepIEeHINKYIAPHUX NIPAMUX,
IepIeHNKY/APa, BiICTaHl BiJ
TOYKM JI0 IIPAMOI;

— BJIaCTUBOCTI CYMDKHUX 1 Bep-
TUKAJIbHMX KYTiB; ITapajie/IbHUX
1 nepreHANKYIAPHUX IPAMUX;
KYTiB, YTBOPEHMUX IIpYU IIePETUHI
IBOX IIPAMUX CIYHOIO;

— O3HAKM MapaJIe/IbHOCTI NIPAMUX;

e 300pasye 3a JOIIOMOTOI0 Kpec-
NAPCHKNX iHCTPYMEHTIB (Ji-
HillKa, KOCMHEIlb) ITapae/bHi
M1 NepIeHAUKYAAPHI IpAMI;

o 00s5pyHMOBYE: B3AEMHE PO3Mi-
IIeHHA 3a3HaYeHNX Y 3MICTI reo-
MeTPUYHUX Piryp;

¢ 00600UMb: BTACTUBOCTI Cy-
MDKHMUX 1 BEpTUKaAbHUX KYTIB,
Iapajie/IbHUX NPAMIUX; O3HAKA
IapajeIbHOCTI IPAMUX;

e 34CMOCOBYE: BUBYEHI O3HAYEHHA
i BMacTMBOCTI 1O pO3B’A3yBaHHA
3ajad.
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K-cTp . . . .
TONH 3MicT HaBYaTIBHOTO Marepiany HaBuanpHi JOCATHEHHA YIHIB

24 |Tema 3. TpUKyTHUKHU Y4eHnb (yueHuU1A)
TpukyTHUK i Vioro enemenTn. PiB-  |° HABOOUMb NPUKZAOU: PIBHIX
HicTh TpUKyTHMKIB. O3HaKM piBHO- | TPVIKYTHUKIB;
CTi TPUKYTHUKIB. e 300paxcye ma 3HAX0O0UMb HA PU-
. CYHKaxX piBHOCTOPOHHI, piBHOOe-
Bupnu tpukyTHUKiB. PiBHOOETpE- YHEE P p. P
. } . | n#peHi, IpAMOKYTHI TPUKYTHUKI
HII TPUKYTHUK, JI0TO BJIAaCTUBOCTI .
. Ta IX eJIEeMEHTH;
Ta 03HaKa. Bucota, GicekTprnca
oo : o popmymioe:
i Mefiana TpMKyTHUKA. BracTuBicTh , ,
. . — O3HA4YeHH:A Pi3HUX BUJIB TPU-
MefliaH! piBHOOEIPEHOro TPUKYT- .
itka KYTHVKIB; GiceKTpucy, BUCOTH,
' MefliaHy TPUKYTHUKA,;
OsHaku PIBHOCTIL HPAMOKY THIX ~ BIACTUBOCTi PiBHOGEIPEHOTO
TPUKYTHUKIB. BractuBocti mpsamo- | NPAMOKYTHOTO TPUKYTHUKIB;
KyTHVX TPUKYTHIKIB. — O3HAKM PIBHOCTI TPUKY THUKIB;
CyMma KyTiB TPUKYTHHMKA. 30- piBHOOEIPEHOTO TPUKYTHIKA;
BHIIIHI KyT TPUKYTHUKA Ta IOTO | e K7acU@iKye: TPUKYTHUKY 32 CTO-
B1acTMBOCTI. CIiBBITHOIIEHHA MIXK |  poHaMM i KyTamu;
CTOPOHAMIU i KyTaMI TPUKYTHUKA. |e 006800UmMb: O3HAKV PIBHOCTI TPYUKYT-
HepiBHiCTb TPUKyTHMKA. HVIKiB; O3HAaKI PiBHOCTI Ta B/IACTU-
BOCTI NPAMOKYTHUX TPUKYTHVKIB;
B/IACTMBOCTI Ta O3HaKM PiBHOOe-
[IPEHOTO TPUKYTHMKA, BIACTUBOCTI
KyTiB TPUKYTHMKA, BTACTUBICTD 30-
BHIIIHBOTO KyTa TPUKYTHUKA; He-
PIBHICTb TPUKYTHMIKA;
* 30CmMocosye: BUBYEH] O3HAYEHH
i BTacTMBOCTI IO pO3B’I3yBaHHA
3a/iad.
21 |Tema 4. Kono i kpyr. leomeTpuyni | YueHb (yaeHn1s)

MicCI[ TOUOK Ha maoinnHi. feome-
TPUYHi MOOYyI0BU

Komo. Kpyr.

HoTu4yHa g0 Konia, 1 BIaCTUBOCTI.
CepenvHHMII TIepIIEHANKYTIAP (Me-
miaTpuca) o Bimpiska. bicekTpuca
KyTa K TeOMEeTPUYHE MiCLie TOYOK

IUIOLVHY, PIBHOBIJJA/IEHUX BiJ
CTOPIiH KyTa.

e MOACHIOE: 11O TAaKe 3a7ja4a Ha
o0OyIOBY; reOMeTpUYHE Miclie
TOYOK;

e 300pajcye Ha pPUCYHKAX KOJIO
Ta JIOr0 €7IEMEHTN; JOTUYHY 10
KO7Ia; KOJIO, BIIVICAHE B TPUKYT-
HIK, 1 KOJIO, OII/ICaHe HaBKOJIO
HbOTO;

e ONUCYE: B3BAEMHE PO3TallyBaHHA
KOJIa 1 IIpAMOI;
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K-ctp . . . .
TOTMH 3MicT HaBYa/IBHOTO MaTepla)Iy HasuanpHui JOCATHCHHA y‘IHlB
Koo, onmcane HaBKOJIO TPUKYT- o opmynioe:
HJIKa; KOJIO, BIIVICAHE B TPUKYTHVK. |— O3HAUYe€HH:A KOJIa, KPYTa, iX ere-
HiameTp, NepIeHUKYIAPHAI JO MEHTIB; JOTUYHOI O KOJ/a; KOJa,
XOP/IN. BIIVMICAHOTO B TPUKYTHIK, i KOTa,
IleHTpasbHi Ji BIVCaHI KyTH, BU- OIMCAHOTO HABKOJIO HHOTO;
MipIOBAHHS L[EHTPA/IbHYX i BIca- |~ BIACTUBOCTI CEPEUHHOIO Nep-
HyX KyTiB. KyT, BepumnHa sikoro He | HEHAVMKYIADPA, bicexrpucn KyTa,
JIKIUTH Ha KOTTi, 2 CTOPOHM repeTn- | AOTUYHOIL 10 KO, AlamMeTpa
HaloTb Ko71o. CermMeHT, 110 BMilllye i xopziu, TOUKM TEpETIHY cepe-
HaHMIL KyT. IVHHYX NTEePIICHAVIKY/ISIPIiB CTOPiH
Sanaui Ha 06yoBY Ta ix TPI/IKYTHI/IK&, TOIKU HepeTUHY
POSE ASYBAHHAL OicekTpuc KyTiB TpI/IKYT'HI/[Ka;
. _ e 00800UMb B71ACMUBOCINI: NO-
Ocrosri safavi Ha 106yAoBY: 1O- TUYHOI JIO KOJIa; iCHYBaHHS KOJIa,
6yzoBa TPMKYTHIKA 33 TPbOMA BIIMICAHOTO B TPUKYTHMUK, Ta KOJIA,
CcTOpoHaM; 100Y/I0Ba Ky Ta, 10 OTIMCAHOTO HABKOJ/IO TPUKY THUKA;
flopiBHIOE laHOMY; TOOYROBA Oi- |, 50800ump: MpaBUTBHICTD BU-
CEKTPUCH IAHOTO KyTa; MieHHs KOHAHUX TIO0OY/IOB /11 OCHOBHMX
IAHOTO BiJIpi3Ka HaBIIIJL; H06y1[03a 3a71a4;
HPAMOI, AKA NEPIICHANKYNAPHA KO |, 1034’513y€: OCHOBHI 3a/iadi Ha 110-
IaHOI I.Ip}IMOI; no0yZI0OBa CETMEHTa, 6yOBY Ta 3a/5adi, pO3E A3AHHA
1O BMIlI[y€ TAHMI KYT. SAKUX 3BOAUTHCA SO OCHOBHUX
Mertop reOMeTPMIHIX MICITh TOYOK. |  TTOOY/OB;
e 34C1MOCOBYE: BUBYEHI O3HAUEHHS
i BIacTMBOCTI J10 O3B A3yBaHHA
3ajad.
18 |Tema 5. ITmomi ¢iryp Y4enb (yueHuU1 )

[ToHATTA MIOII MHOTOKYTHMKA.
AxcioMy BuMiproBaHHA 1o, I1110-
1I1a IPAMOKYTHMKA, TPUKYTHMKA.

Teopewma ITiparopa; Teopema, o6ep-
HeHa Jio Teopemn [Ticdaropa.

e MOSICHIOE: 10 TaKe IUIOLa MHOTO-
KYTHMKAQ;

e ONUCYE: OCHOBHI BIaCTUBOCTI
TIIONI;

 opmynioe: TeOpeMM IIPO IJIOILY
OPSIMOKYTHMKQ, TPUKYTHUKA;
Teopemy Ilidaropa it Teopemy,
obepHeHy 10 Hef;

e 00800UMb: TEOPEMI TIPO TUIOLTY
IPSIMOKYTHMKQ, TPUKY THUKA;
teopemy Iliparopa ta Teopemy,
obepHeHy J10 Hef;
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K-cTp . . . .
TOTNH 3MicT HaBYa/ILBHOTO MaTeplany HaBuanpHi HJOCATHCHHA Y‘IHIB

* 3HaxoO0umv: Tioi ¢iryp, 3a3Ha-
YEHUX Y 3MICTi;

e 34C1MOCO8YE: BUBYEHI O3HAUCHHS
i BIAaCTUBOCTI 10 pO3B’I3yBaHH:
3ajad.

12 |Tema 6. BusnauHi miHii Ta TO4ku | Y4eHb (ydeHUI )

B TPUKYTHUKY o HAB0OUMb NPUKIAOU: BU3HAY-
Meniatu, GiceKTpycH, BUCOTH, Me- HIIX JTiHIl Ta TOYOK, 3a3HAYCHNX
[iaTpyCy TPUKYTHUKA; BU3HAYHI Y SMICTL;
BJIACTUBOCTI I[UIX JTiHilL. * 300paxcye: Mepiany, bicekTpu-

. CU, BUCOTHU, MEIaTPUCH TPU-
IJeHTpOIR, IHLIEHTP, OPTOLIEHTP
. Ky THVKA;
i HeHTp omycaHOro Koja.

o opmynioe:

Teopema Yesu Ta ii 3acToCcyBaHHA.
Teopema, o6epHeHa no TeopeMu
Yesu, Ta Ii 3aCTOCYBAHHA.

— O3HAYEHHA BVY3HAYHYX JIIHIN
Ta TOYOK, 3a3HaAYEHUX Y 3MICTi;

— BJIACTUBOCTI BUSHAYHUX JIIHIN
Ta TOYOK, 3a3Ha4YEeHUX Y 3MICTi;

o 00800UMb: TEOPEMI TIPO BIACTU-
BOCTI BU3HAUYHMUX JIiHilT Ta TOYOK,
3a3HAYEHMX Y 3MICTi; TeOpeMy
YeBu i1 Teopemy, oOepHeHY
IO Hel;

e 3ACMOCOBYE: BUBYEHI O3HAYEHH
i BTacTMBOCTI J10 PO3B’A3yBaHHA
3ajzad.

6 |IloBTOpeHH: i cucTeMaTn3ania

HABYaJIbHOTO MaTepiamy

NNITEPATYPA

1. MareMaruka. 5-12 knacu. IIporpama 14 3arajibHOOCBITHIX HaBYa/IbHUX 3a-
kmanis.— K.: Ipminb, 2005.— 64 c.

2. Sk momoMorTM IUTHHI cTaT! TBOPYOI0 ocobucTicTio / Ynopsp. J1. lllenecto-
Ba.— K.: Pen. 3aranpHomen,. ras., 2003.— 112 c.— (Bbi6mioreka «IIIkinbHOro
CBITY»).

3.  Mepsnak A. L., Ilononcbknii B. b., Akip M. C. Maremaruka: Ilinpy4nuk mna
5 xmacy.— X.: IimHasig, 2005.— 288 c.

4. Mepsnak A. I, [Tononcoknii B. b., fxip M. C. Maremaruka: Iligpy4nuk misa
6 xmacy.— X.: 'imHasig, 2006.— 304 c.
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5. Mepsanak A. I, Ilomoucekuit B. b., dxip M. C. Anre6pa: Ilifpyyanx mis
7 xnacy.— X.: ilmnasisa, 2007.— 288 c.

6. Mepsnak A. I, I[lononceknit B. b., fAxip M. C. Ieomerpia: Iligpydnux mid
7 xnmacy.— X.: I'imnasis, 2007.— 208 c.

7. Amnoctonosa I. B. Ieomerpia: Ilifpyuynux mnd 7 Kmacy 3araJbHOOCBITHIX Ha-
BYasbHMUX 3aknafgiB.— K.: [enesa, 2004.— 216 c.

8. byppa M. L., Tapacenkosa H. A. Teomerpis: [ligpyunux s 7 knacy 3araib-
HOOCBITHiX HaBYanbHMUX 3aknafgiB.— K.: 3omiak-EKO, 2007.— 208 c.

NMPOrPAMU GAKYNILTATUBHUX KYPCIB
3 MATEMATUKMU BIAKPUTOIO MATEMATUYHOIO
KOJIEAXY AOHELBbKOIo HAUIOHAJIBHOIO
YHIBEPCUTETY

ANA y4HiB 6-7, 8-9, 10-11 knacis

AsTopu: Bpoocvkuii Axie Conomonosuu, dovyerm JJoHeypkoz0 0epuasHoeo
yHigepcumemy ynpasninHs, KaHOUoam Qizuko-mamemamuyHux Hayx;

IIaenos Onexcanop /leonioosuu, doyeHm JJoHeyvKozo
HAYIOHATILHOZO YHiBepcUmemy, KaHOUoam Qizuxko-mamemamuuHux HaykK;

I'ntoza Oxcana Onexcanopiena, suumenv Mamemamuxu
Ioneupxoi zimHa3zii Ne 92;

Cninenxo Anamoniti Kocmanmunosuu, doyenm kageopu suujoi mamema-
MUKy ma MemoouKky 6UKIA0aHHs mamemamuxu JJoHeypKk0eo HAYIOHAILHO20
yHisepcumemy, KaHOUOAM Pi3uKo-mamemMamuyHux Hayx

NOACHHBAJIbHA 3ANUCKA

3anpoNOHOBaHI IpOrpaMi CTBOPEHI Ha OCHOBIi IpOrpaM, IpU3HAYEHUX IJIA
opraHisanii JoaTKOBOTO 10 IIKiTbHOTO HABYaHHA MaTeMaTUKN y Bifkpuromy ma-
TeMaTyHOMY Konemxki (BMK) loHerbkoro HarjioHa/nbHOTO yHiBepcuTeTy. BoHI
BiZoOpakaloTh OaraTopivHMIl NOCBiz 3a0e3eYeHHs] HABYAHHS, sIKe 3[IiICHIOBAJIO-
cs1 BMK y pisaux ¢popmax: 04HO-3a04HiI, 32049HilL, rpynax «KonekTuBHMIT yueHb».
IJeit mOCBif IMPOKO BUCBIT/IIOBABCA Ha LIIA/IbTaX TVDKHEBMKA «MareMaTnkar», Me-
TOMYHOTO XXypHany «MaTeMaTnKa B IKOMax YKpaiHu», OYB IpefcTaBIeHnii Ipo-
rpamamu QaxynbTaTyBiB i Kypcis 3a Bubopom, Bumanux y 2002 i 2003 pokax y Bu-
naBHuITBI «HaB4yampHa kHmra» (M. Kuis). IIporpamn BMK BukopucroByBanuch
y 6araTboXx 3araJTbHOOCBITHIX HaBYaJIbHUX 3aK/Ia/jax, JIilesx, TIMHa3iax.

BignosinHo mo mpuHnumnis i monoxxenb KoHeniii npodinpHOro HaBYaHHSA
B CTApILIiN IIKO/I BapiaT¥BHA CK/IaZ0Ba 3arajabHOl CEpeNHbOl OCBITU € OJHUM i3

g-lnm



lMporpamu pakynbTatMBHUX Kypcis BMK 283

HallBaXX/MMBIIMX 3aco0iB 3abe3nedyeHHs iHANMBIyani3alii HaBYAHHSA, 3aJOBOJICH-
HA noTpeb i iHTepeciB ocobucTocTi. TexHOMOTiYHE TPOEKTYBAaHHA i€l CK/TaoBO1
€ aKTya/IbHUM 3aBJAHHAM Cy4aCHOI IIKOJIN.
Y WIKiNbHIA OCBIiTi CbOTOJIEHHS MaTeMaTuKa it 0araTboX YYHIB € OHUM
3 HAlBOXKIMBILINX TpeIMeTiB: aj>ke MaTeMaTU4Ha OCBiTa € 0a3010 ISl MOfasIb-
moi ¢axoBoi ocBiTM 3 6inbLIOCTI BifoMux y Ham gac npodeciit. besnepedynoro
€ TAKOXX POJIb MaTeMaTUKM Y CTAHOBJIEHHi ocobmcTocTi. ToMy BKpait BaXXK/IMBUM
€ HaJJaHHA JOIIOMOIY YYHAM B OTPMMAHHI MaTeMaTUYHOI OCBITU TOTO piBHA 1 Ti€l
SIKOCTi, fIKi BiITIOBiJal0Th IXHIM MOXXIMBOCTAM i motpebam. Bigmosinno mo Kon-
nenuii mpo¢inbHOro HaBYAHHA B CTApIIili KO/ Ta iHIIMX HOPMAaTUBHUX JOKY-
MEHTIB pO3B’sI3aHHs IIbOTO 3aBJJaHHs IOJIATAE Y 3abe3nedeHHi onpodinbHOro
i mpodinbHOrO HaBYAHHS.
Opniero 3 HaBaxIMBIiIMX QyHKLiN gornpodinbHOro i mpodinbHOro Ha-
BYAHHA € CTBOPEHHSA YMOB IS IOOYZOBM KOXXHUM y4YHEM BJIACHOI OCBiTHBOI
TpaeKTopii, sika 6 BifmoBigana 10oro ocobMMBOCTAM i cpusiia Joro colujiamisa-
11ii, camopeartisaiiii, caMoBIOCKOHaeHH0. CaMe [Isl pO3B’sI3aHHS Li€l mpobieMu
IIpM3Ha4YeHa BapiaTBHA CK/IaZiloBa HAaBYaHHA.
IIpoekTyBaHHA BapiaTMBHOI CKIaJOBOI MaTeMaTUYHOIO CIIPAMYBAHHA Bifi-
IIOBiffae poJIi MaTeMaTMYHOI OCBiTH y cy4acHil mkoni. Bona HeobxigHa Ha eTami
rornpodinpbHOro HaBYaHHA i 1me 6inbile y mpodinbHOMY.
Kypcu 3a BubopoM, daxynbratuBy 3 MaTeMaTVKM 3aTHI 3abesnevyBaTu
BeCh CIEKTP QYHKIill BapiaTMBHOI CKJIaZIoBOI HABYaHHS, & CaMe:
o TOMIMOMIOBATY i PO3LIMPIOBATU 3MiCT MaTeMaTUYHOI MiJTOTOBKA Y4HiB;
e pPO3BUBATH 3[IiOHOCTI yYHiB, 30KpeMa MaTeMaTIYHi;
e KOPUTYBATV MaTeMaTUYHY Hi/[TOTOBKY THX, KOMY IIOTPiOHa JOJaTKOBA JI0-
IIOMOra;

 3abesmedyBaTy HpodeciilHO-OPIEHTOBHY CIIPSMOBAHICTB;

« 3abesnevyBaTyt NpOodiNbHY MiIATOTOBKY — OBOJIOJIHHS HEOOXiIHMMY Ma-
TeMAaTUYHVMMI 3HAHHAMMY Ta BMiHHAMMU.

Hani HaBegeHO MporpaMu TPbOX KYpCiB, IPU3HAYEHUX I YYHIB 6-7, 8-9
i 10-11 xmacis. Ilepuri ;Ba nmpusHaveHi /11 HaflaHHA YYHAM JIOTIOMOTY Yy BUOOPi
npocinio HaBYaHHA i 3a0e3nedeHHs JONpoiNTbHOI MiATOTOBKY, OCTAHHII € CKIa-
IIOBOIO MTPOdiTbHOI MiATOTOBKM.

CHiTbHOIO METOI0 JAaHUX KYPCiB €:

e CTBOpEHHs YMOB IS CBioMoro Bum6opy npodino HaBuaHH:A, 3abe3Ire-

4eHHs MPoQiIbHOTO HaBYAHHS;

o (dopMyBaHHsA y WIKO/IAPIB iHTEpecy ;o0 MaTeMaTVKM Ta ii 3aCTOCYBaHb, 10

3aHATb MaTEMATHKOIO;

e PO3BMTOK MaTeMaTMYHMX 3Hi0HOCTeil y4HiB, GOpMyBaHHS Pi3SHUX BUIIB

MucneHHs (06pasHOro, JOriYHOro, KOMOiHATOPHOrO TOIIO), BJIOCKOHA-
JIEHHSI HABUYOK CaMOCTIiITHOI po60TH, 30KpeMa HaBUYOK poOOTHU 3 JtiTe-

paTyporo;
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e TOINMONEHHSA i pO3LUIMpPEeHHs 3HaHb YYHIB, OTPUMAHNX Y Kypci MaTeMa-
TUKM iHBapiaHTHOI YaCTMHM HaBYAIbHOTO IUIAHY, 3a0e3IeYeHHs MiITHOTO
1 CBIIOMOTO 1X 3aCBOEHHA, IIIATOTOBKA 10 IIPOJOBXXEHHA OCBITH.

H711 KO)KHOTO KyPCYy OKPEMO LA CIIiZIbHA M€Ta KOHKPETU3YETbCA IIOCUIEHHAM
yBary [0 TMX 4M iHIIMX (YHKIiM BapiaTMBHOI CKIajOBOI HaBYaHHS, HaBeIEHUX
BIILIE, i BU3HAYA€ETHCSA KOHKPETHMMY YMOBAaMI HABYA/IbHOTO 3aK/1afy. Tomy sampo-
IIOHOBaHi IIPOrpaMy OPiEHTOBaHi Ha MOJY/IbHY TEXHOJIOTIIO IIpOBefeHHs (akyb-
TatuBiB. Ko>kHa 3 HUX MiCTUTD Iepestik Ha3B HaBYa/JIbHUX MOAYIB (TeM) i ommc Ix
3MiCTy Ta BMMOT /10 HaBYA/JIbHMX JIOCATHEHDb yuHiB. Bubip kimpbkocTi HaBYampHMX
MO/IYJIiB, IX Ha3B, IIOC/IiIOBHOCTI IX PO3IVIANY 3HiMICHIOEThCA BYMTENIEM 3a/IEXKHO BiJ
peasbHMX YMOB HaBYaHHS: Ki/IbKOCTi TOIVH, BUJ/IEHNX Ha (aKyIbTaTUB, 0COON-
BOCTell KOHTMHTEHTY YYHiB, HAABHOCTI HaBYaJIbHO-METOINVYHOTO 3abe3IedeHHs,
TOTOBHOCTI BUUTE/IA, NEePeiKy HanpsAMIB i mpodiniB, 3a AKMMM 3[iMICHIOETbCA Ha-
BYAHHA B CTapIlii mKomi. Takuit migxin f03BOJA€ BpaxyBaTu HOTpeOu i MOXKJIN-
BOCTI Y4HiB, @ TaKOX LIi/IeCIIPSIMOBAHO BIUIMBATY Ha iX mpodeciiiHe BU3HAYEHHSI.

3a3HaveHa B IPOrpaMi Ki/IbKiCTh TOAVH HAa TEMY € MiHiMa/IbHO OPi€HTOBHOIO.
[Tepen6avaeTbcss MOX/IMBICTD IIepeHECEHH TEMI 3 OJHOTO K/Iacy /10 iHIIOTO Bif-
IIOBiTHO ;O KOHKPETHNX YMOB HaBYaJIbHOTO 3aK/Iafy.

[TponoHy€eTbCA Y KOXKHOMY KJIaci pO3MOYMHATH KYypcC i3 3abesredeHHs ro-
TOBHOCTI Y4HiB o HaB4aHHA. lle cTocyeTbca popMyBaHHA 1iinell, MOTUBIB, yAB-
JIeHb IIPO 3MICT KyPCY, IOPAJOK poOOTH, 30KpeMa caMoCTiliHOi, Tomo. Kpim Toro,
IOLIIIPHO IIPOBOAUTY LialHOCTUKY T'OTOBHOCTI O HaBYaHHA MaT€MATUKU 32 Ma-
Tepiasamy IONepeHbOro Kaacy Ta Il BiITIOBiTHE KOPUTYBaHH.

3aBepIuryBaTy Kypc y KOOKHOMY KiIaci nepef0adaeTbcs MigBeSeHHAM MifCyM-
KiB, fIKe CK/IaJIa€ThCA 3 OIVIAAY HaOyTUX 3HAHD i BMiHb, IX cucTeMarnsaii 3 mmpo-
KUM 3a/Iy4eHHAM Y4HiB 0 MiJTOTOBKM LIbOTO 3aXOAY, OLIiHIOBAaHHA HaBYa/IbHUX
INOCATHEHD TUX, XTO BUBYAB KypC.

YcninHicTh 3aCBOEHHS KypCy 3abe3IedyeThcs HacaMIlepe] 3a paXyHOK opra-
Hisawii camocTiitHoi po6otn yuHiB. HeoOxigHuMm i eneMeHTOM € HasIBHICTbD SIKic-
HUX HaBYaJIbHMX MOCIOHMKIB. Yci MOfyIi mporpamM MaloTh HaBYaJIbHO-METOAVMYHE
3abesnedeHHs, po3pobieHe aBTOpaMu Iporpam. Y CIMCKY /TiTepaTypy BKa3aHO
3HAYHY 4YacTMHY 3 HUX. KOoXKeH i3 3alpOIIOHOBaHMX MMOCiOHUKIB, AK IIpaBUJIO, Bi-
Hobpakae 3MiCT OffHi€l TeMM i CTPYKTYpOBaHUI BiJIOBIfHO 1O IPUHIUIIIB Opra-
Hizanii camocTiitHOI po6oTn. Bin MicTuTBh:

e BUKJIAJl TEOPETUYHOTO MaTepiany, NOsCHEHHH, 3pasKy PO3B’A3YBaHHA

3ajad;
e TECT JiIs1 CAMOKOHTPOJIIO, BifITIOBifli 1O HBOTO 1 BKa3iBKU O BUKOHAHHA
OKpeMIX JI0TO 3aB/laHb;

e 3aBJAaHHSA JUISI CAMOCTIiITHOI po60TH Y4YHIB, O AKMX HaBeJEeHO JOKJIA[JHI
BKa3iBKI;

e KOHTPOJIbHE 3aBJJaHHA, IO CKIA/IA€ETHCA 3 TECTY i 3a7a4 3 TeMu, indepeH-
L[i110BaHMX 33 JBOMA PiBHAMU — OCHOBHUM I ITiABUIIIEHUM.
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3MiCT yCiX TpbOX KYpPCiB IOIMKOIIOE i PO3IIMPIOE 3MICT KYPCY MaTeMaTUKU
iHBapiaHTHOI YacTMHY HaBYa/IbHOTO IUTaHy. Kypcu opieHTOBaHO Ha pOpMyBaHHA
YMiHb pO3B’A3yBaTH CK/Ia/{Hi Ta HECTAHJAPTHI 3a/1a4i, 3aCBOEHHA PyHIaMEeHTAJIb-

HUX ifieii i MeTO/IiB MaTeMaTUKI.

Mporpama daKkynbTaTUBHOI 0 KypcCy
ANd y4HiB 6-7 Knacis

ABtopu: A. C. bpodcvkuti, O. /1. Ilasnos, O. O. Ino3a

PO3MoAl1 HABYAJIbHOIO YACY

Ne 3/m Tema KinpkicTp
TOAMH

6 Kmac (44 200)

1 Toryemocs 10 HaBYaHHA y 6 KIaci 4

2 |3apayi Ha epeMBaHHA i 3BaXYBaHHA 8

3 |Ymcnosi pebycn 6

4 Jlorika B 3ajauax 6

5 |3HaOMCTBO 3 IMOBIpHICTIO Ta CTaTUCTUKOIO 8

6 |3apmadi Ha pyx 8

7  |IlinbuBaemo mifcyMKy HaBYaHHA y 6 Kiaci 4
7 xinac (40 200)

1 Toryemocs 10 HaBYaHHA y 7 KJIaci 4

2 |3anexHicTb MK BeTMYMHAMU Ta 1X 300pa>keHHS Ha KOOp- 6

OVHATHIN IJIOLIMHI

3 |MaremaTtuyHe MOZIE/TIOBAaHHA PV PO3B sI3yBaHHI 3a/1a4 6

4 |Haoyna reomerpisa 6

5 ITominpHicTh i ocTaui 6

6 |OmnucoBa cTaTUCTHUKA 8

7  |IligbuBaemo mifcyMKy HaBYaHHA Y 7 Kiaci 4
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3MICT HABYAJIbHOTO MATEPIANY TA BUMOTHU
10 HABYAJIbHUX LOCATHEHDb YYHIB
K-cTp . . . .
TOTMH 3MICT HAaBYA/IbHOTI'O MaTeplaHY HaBuanpHi JOCATHCHHA Y‘IHIB
6 KJIAC
4 |Tema 1. ToryeMoch 0 HABYaHHA
y 6 xnaci
8 |Tema 2. 3agaui Ha mepenMMBaHHA | Y4eHb (Y4eHUIA):
1 3Ba)KyBaHHA ¢ 807100i€ METOJIAMU PalliOHA/IbHO-
Po3p’A3yBaHHA 3a/1a4 Ha Iepenn- O MEpEIVIBAHHA PIVIHI Ta TIEPE-
BaHHS Ta IepeK/TaJjaHHA. KTafaHHA ITPEMETILB;
. o BUABMAE OLIBII TIErKMiT (BaXKKAI)
BusHnauenHs Oinpur nerkux (Ba-
. IIpEIMET;
KIX) IIPEMETiB. PEAMET;

, ' e BU3HAYAE BAry IpefiMeTa 32 JI0-
Po3p’A3yBaHHs 3a1a4 Ha PIBHOBATY, |  11oMmoromo MipKyBaHb, PiBHAHD,
BIISHAYCHHA BaLl. BJIACTMBOCTEN PIBHOBATIM.

6 |Tema 3. Yucnosi pebycn Y4eHb (y4yeHuUIA):
Yucnosi pebycy, 1m0 MicTATH Aii * 6UA671€ 3AKOHOMIPHOCTL, IIp1-
OONaBaHHA 1 BimHIMaHHA. TaMaHHi Luppam y IUCIOBUX
. . ebycax;
Yucnosi pebycy, o MicTATD Jil pebycax; .
. * 34CMOCO6Y€ BUSBIIECHI 3aKOHO-
MHO>XE€HHSH Ta [JiJIeHHA. , ,
MipHOCTi 10 menmdpyBaHHA
Pe6ycn i3 3akofoBaHMMY 3HAKAMU pe6ycis.
apudMeTUIHNX Hil.
6 |Tema 4. JIorika B 3aga4yax Y4enb (y4yeHuUIA):
J . . .
Jloriusni 3amaui. Tabmuaamit MmeToy | * PO36 A3Y€ JIOTT4IHI 3a/ia4l 3a IOIO-
PO3B’I3yBaHHs JIOTTYHUX 3a/jay. MOTOI0 CYJPKEHD BIZl CyIPOTUB-

. . HOT0, TaO/MnIIb, rpadis;

[padiunmit MmeTop po3B’A3yBaHHS ’ e, TP bis; ,
. o 8UA67I51€ 3AKOHOMIPHOCTI Y 4MC-
JIOTIYHMX 3afad. ,
JIOBUX TIOC/TiIOBHOCTSIX.
BusaBneHHA 3aKOHOMipHOCTEIA.
8 |Tema 5. 3naiioMcTBO 3 iMOBipHi- | Y4eHb (yuyeHUIA):

CTIO TAa CTAaTUCTUKOIO

Bumnapgkosi nogii. BiporigHi, He-
MOXXuBi noxii. IlopiBHAHHA 1IaH-
ciB HacTaHHA noxin. IlopiBHAHHA
IIAHCIB 32 JOIIOMOTOI0 IIepebopy
BapiaHTiB.

e pPO3pi3Hs€E BUIIAJKOBI, BIpOTiJHi,
HEeMO>X/IMBI ITOIi1;

o KOpucmyemuvcs nepe6opom Bapi-
aHTIB I IOPIBHAHHA LIAHCIB;
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K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepiany HaBuyanpHi JOCATHEHHA YIHIB

[TopiBHAHHA LIAHCIB 3a IOIIOMOTOIO |e NPO600UMb HECKITATHI eKCIIepu-
eKCIIEPYIMEHTIB, aHaJIi3y IPOTIKaH- MEHTMU, aHaJII3y€ IX, BUKOPUCTO-
HA ABUILL B MUHYJIOMY. BY€E IXHI pe3y/nIbTaTy 1A IIOpPiB-
[TopiBHAHHS 1IaHCIB 32 formomororo | HAHHS HIAHCIB HACTAaHHA ORI
reOMeTPUYHIX YAB/ICHD. * MOPIBHIOE IIAHCY HACTAHHA I10-
IiVl 3a JOIIOMOT'OX0 BUMipIOBaHHA
reOMEeTPUYHIUX BEeINUNH.
. i YyeHb (yueHu1Is):
8 |Tema 6. 3apgauvi Ha pyx Yue e
3ajaui HA PyX [IBOX Ti/ B ofHOMY | * PO3PI3HAE TUIIN 33121 HA
HaIpsAMKY i B IPOTUIEXHNX Ha- PyX 1 BOJIOAIE IIPUNOMAaMI 1X
[pSIMKax. PO3B’A3yBaHHA;
: : o 300paxye rpadiuHO YMOBY 3ajjaui
3apgadi Ha PyX B CepefoBUIi, 0 pascye rpadp YMOBY 3az
. . Ha PYX;
pyXaeTbcs. 3ajadi Ha pyX BiJHOCHO Py ,
. o 00UUC/IIOE CEPENHIO NIBUIKICTD
npenMeta. CepeHs WBUKICTD
pyxy. CkiagHi 3ajjadi Ha pyx. pyxy
4 |Ilin6buBa€emMo miCyMKU HaBYaHHSA
y 6 xnaci
7 KJ1IAC
4 |Tema 1. Toryemoch 0 HABYaHHA
y 7 Knaci
Ma 2. 3a7e>XKHIiCTh MiXK BeTn4un- 4yeHb (yuyeHunA):
8 |Tema 2. 3anexHic ik Be Yue e
HaMM Ta IX 300pakeHHs Ha KOOP- | 807100i€ Pi3HUMU CITOCOOaMU
AMHATHIN MIOIIMHI MMOJAaHHS 3aJIEYKHOCTEN;
3aIeXXHOCTi MiXK BeTMYMHAMMU. « 6ydye ma docnioxnye rpadiku
Tabmmunmit i rpadivamit crrocoom SATIEKHOCTEN;
[IOJaHHA 3aneKHocTeir. Yntanng  |° 300paxcye 3aIeXXHOCT],
rpacdikis 3anexxHocreit. [lo6ymoBa K1 HE MAIOTD HETIEPEPBHOTO
rpadikis. XapaKTepy.
6 |Tema 3. MaTeMaTIYHE MOJIEIIO- Y4eHb (yueHNIIA):

BaHH IIPU PO3B’A3yBaHHI 3a/1a4y

CyTHiCTb MaTEMAaTUYHOIO MOJe-
nmoBaHHA. ETanm MaTtemMaT4HOrO
MOJe/N0BaHHs. [HTepniperania pe-
3Y/IbTATIB.

o CKZIA0AE MaTeMaTUYHi Mojiei
00’€eKTiB i mporjecis;

e 0ocnidsye CTBOPEHi MaTeMaTNYHi
Mo eni;

e iHmMepnpemye pe3ynbTaTu JOCTi-
IDKEHHS.
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K-ctp . . . .
TOTMH 3MicT HaBYa/IbBHOTO MaTepla)Iy HasBuanpHi JOCATHCHHA y‘IHIB
Ma 4. YHA reoMeTpis YeHb HUIIA):
6 |Tema 4. HaouHa reomerpi Yue e
CrBopeHH: 06pasiB MIOCKNUX * CMBOpIOE OOPA3N TEOMETPUIHIX
i IpOCTOPOBUX reOMeTPUYHNX ¢iryp Ha mrouuHi Ta
diryp. B IIPOCTOPI;
BumipioBaHH# 3a JOIIOMOI010 ’ sb.mop ucmoeye 0Opasu JyLs Bit-
HepeTBOpeHHs 06pasis MipIOBaHHS T€OMETPUYHUX Be-
' JIVIYVH.
ma 5. iTbHICTB i OcTavi YyeHb HUIIA):
6 |Tema 5. IlominpHicTp i OcTavi Yue e
TIi/bHUKMY i KpaTHi. e 30CMOCOB8Y€E BIACTUBOCTI OCTaY
. . . . 1 0O3HAKU IIOAI/IBHOCTI 1O
Harnpocrimi B1acTMBOCTI OAi/Ib- , A A
HOCTI LI/INX 4MCel. PO3B ASyBatHA sua Aad; o
e 00sPyHMOBY€E HAIIPOCTIIII
Hinents 3 ocraero. BJIACTMBOCTI IOJiIbHOCTI LI/INX
PiBHAHHSA B LIi/INX 4YMCIax. 4lCerl;
e p036’A3y€ PIBHAHHA B III/INX YIIC-
JIax 1 3a7avi Ha CKIaJaHHA [IUX
PIBHAHB.
8 |Tema 6. OnucoBa CTaTUCTUKA Y4eHb (yueHuUIA):
[IpeaMeT CTaTUCTUKIL. * 300pasxcye HaABHY a00 3i0paHy
.. IH(OPMaIlilo;
36ip indopmarii 3a FOITOMOro0 bopmaniio; ,
o 004UC/IH0E YUCTIOBI XapaKTepu-
CIIOCTEPEXXEHb, IPOBEIEHHA OIN-
CTUKU CTAaTUCTUYHUX JAHUX;
TYBaHb, CTATUCTUYHUX €KCIIepU- . ;
MEHTIE e 3acmocosye iHpopMaIiito as
' OTPMMaHH:A BUCHOBKIB IIPO SIBU-
[Tomannsa indopmarii 3a gormo- 1[4, 1[0 BIBYAIOTHCA.
MOTOI0 Tab/MNIIb, liarpaM, CXeM,
rpadikis.
CepenHe 3HaY€HHA CYKYITHOCTI.
BigHocHa yacToTa mogii.
OniHBaHHA HEBiJOMNIX 3HAa4Y€eHb
BE/INYMH, IlepeBipKa
rimores.
4 |Ilin6buBa€emMo mifiCyMKN HaBYaHHS

y 7 Knaci

e-lnm



lporpamu paKynbtatnBHUX KypcisB BMK 289
JNNITEPATYPA
1. bpopcpkuit . C., [TaBnos O. JI. Matemaruka. Tectu pa camocTiitHOL po-

10.

11.

12.

13.

14.

15.

16.

17.

18.

00TM Ta KOHTPOJIO 3HaHb. 4-5, 5-6, 6-7 kmacu.— TepHominp: HaBuanbHa
kHura — borpgan, 2008.

Bponcekuii f. C., [Tasmos O. JI. Maremarnka. Tectu s camocTiitHOI po6o-
TV Ta KOHTPOJIIO 3HaHb. 6-7, 7-8, 8-9, 9-10 xnacu.— Tepuoninb: HaB4anbHa
kHura — borpgan, 2008.

Benukopgubiin C. VI. MareMarndeckoe MOJeNIMPOBAaHME NPU PEIIEHUN 3a-
nauy.— Honeux: [TonHY, 2004.

I'mo3a O. A. llemumocTts n octatku.— Jlonenk: [TonHY, 2006.

Imro3a O. A. 3agaun Ha nepenusaHue u B3BewmnBaHue.— [Jonenk: [JonHY,
2004.

I'mosa O. A. Harnmaguas reomerpusa.— Jlorenk: [JJouHY, 2007.

I'mosa O. O. Jlorika B 3afayax // Maremarnka B mkosnax Ykpainn.— 2010.—
Ne 8-10.

Benmuxopueiit C. V., [moza O. A. 3aBUCMMOCTD BEeTMYMH 1 ee U300paKeHme
Ha KoopAmHaTHOM 1ockoctn.— [Joneuk: JounHY, 2004.

['mosa O. A. Yucnosele pebycs.— Honenk: JouHY, 2005.

I'mosa O. A. 3amauyn Ha gBIoKeHue.— Jlonenk: [TouHY, 2005.

bponcekuit . C. Kombinatopuka 6e3 ¢popmyn. 3HaitoMCTBO 3 iMOBipHiCTIO
i cratucTukoro // Maremaruka B mkonax Ykpainu.— 2004.— Ne 8 (20).
bpopcexuit A. C., Ilanos O. JI. DakynbTaTUBHI 3aHATTA 3a IPOTPAMOIO
BifKpuTOro MareMaTn4HOro KonemKxy // MaremaTuka B IIKOIaxX YKpalHu.—
2003.— Ne 29-31, 34.

bponcpkuit A. C., ITaBnos O. JI. @akynbTaTuBHI 3aHATTA 3a IPOTrPaMoI0
Bigkpuroro matematudyHoro xKonemxy // Matemaruka (Bun-Bo «lIkinpHni
cBiT»).— 2003.— Ne 12, 13, 16.

dakynpTaTUBHI 3aHATTA 32 IPOrpaMor0 BiKpuTOro MareMaTMYHOrO KOJle-
mnxy / S. C. bpoacokuit, C. I. Benukognmii, O. O. I'mrosata iH. // MaremaTuka
B IIKOJIaX YKpaiuu.— 2005.— Ne 19-21.

CxigHO-yKpalHCbKa 3a04HA MaTeMaTM4Ha 1IKo/a 3anpoiye / . bponcbkunii,
C. Benmukoguuii, O. I'mosa, O. I1aBnos // Marematnka (Bun-so «IIkinbHnii
cBiT»).— 2005.— Ne 40.

Bponceknii f. C., [TaBnos O. JI. OnncoBa craructuka. 36upaemo, 306paxa-
€MO, CIIPUIIMAEMO, 3aCTOCOBYeMO iHpopmanito.— [lonenpk: [JorHY, 2006.
[ToBTOpM MaTematuky cam. IlociouuK jyis yuHiB. 5-6, 6-7 knacu / 5. C. bpop-
cekuii, H. B. XKyp6enko, O. JI. ITaBnos, T. M. Xmapa.— Tepromninb: HaBuanb-
Ha kHura — borman, 2007.

[ToBTopn MmaTemaTuky cam. ITocibumk ma yusis 6-7, 7-8, 8-9, 9-10 xacis /
5. C. bponcekuit, H. B. JKyp6enxo, O. JI. [TaBnos, T. M. Xmapa.— Tepno-
ninb: HaBuanpHa kHura — borpman, 2007.

e-lnm



picle) llporpamu cnevianisoBaHUX 3arajlbHOOCBITHIX HaBYa/lbHUX 3aK1ajiB
Mporpama ¢paKynbTaTUBHOrO Kypcy ANs y4HiB 8-9 Knacis
ABtopu: A. C. bpoocvkuti, O. /1. Ilasnos, A. K. Cninexko
PO3noAlN HABYAJIbHOI 0 HYACY
Ne 3/m Tema KinmpkicTp
TOAUH
8 ximac (62 200)
1 Toryemocy 10 HaBYaHHA y 8 KIIaci 4
2 |Cucremu niHiHUX PiBHAHD 8
3  |KoHCTpyKTHBHa reomeTpis 6
4 IloginbHiCTP MHOTOYJIEHIB 8
5 |Ilo6ynoBa diryp 3a JonoMorooo pKyA i miHiikn 8
6 | MeTtopg KOOpAMHAT HA IPAMIiN 8
7 | Kombinatopuka 6e3 popmyn 8
8 |Ilopii Ta IMOBIpHOCTI 8
9 |IlinbuBaemo mificyMKy HaBYaHHA y 8 Kiaci 4
9 xnac (72 200)

1 [oTryemoch 10 HaBYaHHA y 9 Kitaci 4
2  |PiBHAHHA 8
3 TeoMeTpia TPUKYTHUKIB, YOTMPUKYTHUKIB 1 KiT 8
4 | Dynkuii i rpadixn 8
5 Mertoj, KOOpAMHAT Ha IIIOLVHI 8
6 |KBagparmuna QpyHKUiA Ta Ii 3acTOCYBaHHSA 8
7  |IMmoBipHOCTI i YacTOTHU 8
8  |BekTopu Ta iX 3aCTOCYBaHHA 8
9 YucnoBi oCmigoBHOCTL 8
10 |ITigbmBaeMo MIJCYMKIM HaBYaHHA Y 9 Kyaci 4
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3MICT HABYAJIbHOT0 MATEPIAJTY TA BUMOTH
A0 HABYAJIbHUX AOCATHEHDb Y4YHIB

K-cTh

e 3MiCT HaBYaJIbHOT'O MaTepiamry HaByanbHi JOCATHEHHA YYHiB

8 KJ1IAC

4 |Tema 1. ToTyemMoch 10 HABYaHHA

y 8 knaci
8 |Tema 2. Cucremu niHiltHUX piB- Y4enp (yueHUIA):
HAHD e 807100i€ METOLAMU
> . s U
3apadi, 1110 IPUBOAATD IO CUCTEMMU PO3B AA3yBaHHA CUCTEM JiHITHUX
NHIHUX PIBHAHB. piBHSHB 3 IBOMA Ta TPbOMa He-

BiJOMIUMU;

e CK/1A0A€ CYCTEeMMU JIHITHYUX piB-
HSHD 11 TOOY0BM MaTeMaTiy-
HUX MOJie/ieil TEKCTOBUX 3a/ad.

Metop 1IOC/IiJOBHOTO BUK/IIOYE€HHA
HEBiIOMUX y CUCTEMAX 3 IBOMA Ta
TpbOMa 3MiHHUMM.

3acTOCYBaHHA CUCTEM JIiHITHUX
piBHAHB Y reometpii, disni, Tex-

HiIIi.

6 |Tema 3. KoHcTpyKTHBHa reome- Y4enp (yueHUIA):
Tpis  p036’A3y€ 3a/1adi Ha PO3pi3aHHsA
Po36uTTs momyHy npsAMuMn. 3a- iryp Ha acTHHM, AKi 3aI0BOMD-
madi Ha po3pizanHs ¢iryp. [Tapke- HAIOTD NeBHi YMOBY; 3a/ja4i Ha
TH. 3a/1adi Ha BUPi3aHHA. CKMafiaHHA Qiryp.

8 |Tema 4. IloginbHicTh MHOTOYIEHIB | Y4eHD (YIeHUIIA):

Muoro4nenu Ta aii Hag HuMu. [lo- |* BUKOHYE MIil HaT MHOTOY/IEHAMIA;
IiMbHICTH MHOTOYIEHIB. Teopema ¢ PO3K/1G0A€ MHOTOY/IEHM Ha
Besy. Poss’s13yBaHHs 1inux piBHsHp | MHOKHIKIL

3 wimmMu KoedilieHTaMu y MHOXMU- | * 3HAX00UMb pallioHaIbHI KOpeHi

Hi paIjioHaIbHIUX YMCeT. LiVX piBHAHD 3 Iinumu Koedi-
IJiIEHTAMN.

8 |Tema 5. Ilo6ymoBa diryp 3a gomo- |YdeHb (yueHWIIS):

MOTOX0 IMPKYIA i TiHIKN ¢ 807100i€ 6230BUMI T€OMETPUYHN-

3agagi Ha TOOYAOBY B reoMeTpii. Mu H,06YﬂOBaM“;

e p036’A3ye€ 3ajadi Ha TOOYHOBY;

e 3aCMOCO8YE METOJ, TeOMeTpUY-
HUX MICIIb TOYOK.

OcHOBHi eTany po3B’sI3yBaHH 3a-
7ilad Ha TOOYIOBY.

MeTtonu po3B’si3yBaHHsI 3aja4 Ha
OOY/IOBY.




292 llporpamu cnevianizoBaHUX 3arajlbHOOCBITHIX HaBYa/lbHUX 3aK1aaiB
K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepilany HaBuanpHi JOCATHEHHS YIHIB
8 |Tema 6. MeTonm KOOpIMHAT Y4eHb (yueHuUIA):
Ha IpAMii o 3HAX00UMb KOOPIMHATU TOYOK,
KooppunaTtHa npsma. BumiproBas- OTPUMAaHNX 3 TAHNX, 33 JOIIOMO-
HA BiJICTaHell Ha KOOPAMHATHI TOI0 LIEpETBOPEHD;
npsiviit. Koopautara cepeyau o BUMIPIOE BiicTaHi MXK TOUKaMM
Bigpiska. 3a JOIIOMOTOI0 KOOPAMHAT
. . i 3acmocosye 11i BUMipIOBaHHSA
PiBHAHHA | x—a | =b. Pipusn- J10 pO3B’I3YBaHHA PiBHAHD
Hi 3 MOZYILIMY, TEOMETPITd- 3 MOTY/IAMIL.
HUII i anre6paiyumit MeToay ix
PO3B’A3yBaHHA.
8 |Tema 7. Kom6Ginaropuka Y4eHb (yuyeHUIA):
6e3 popmyn e 3acmocosye pi3Hi ciocobu mepe-
[Tepebip MOXXTMBUX BapiaHTIB. 60py BapiaHTIB /1A 064MCICHHA
[TpaBiia 10/iaBaHHA i MHOYKEHHS. KinbKOCT] KOMOiHaIlii eNeMeHTIB,
sSIKi 3aJJOBOJIbHSIIOTD TIE€BHI BU-
Bu6ip 3 moBepHenHsM i 6e3 moBep- | .
HEHHA. e BUKOPUCMOBYE OCHOBHI IpaBmIa
YnopspakoBaHi i Heynops/IKoBaHi KOMOIHATOPVKY I 0OYUCTIEHHS
BUOIpKIL. KIZIbKOCTi KOMOiHalliil eJIEMEeHTIB,
Po36uTTS. AK1 3a[JOBOJIBHAIOTH IIE€BHI BI-
MOT.
8 |Tema 8. Ilogaii Ta yiMmoBipHOCTI Y4enb (yueHu):
O6uucneHHs MIAHCIB HACTAHHS * 00uucnIoE ﬁMO?}PHOC.Ti B
BIITAIKOBYX TIOTII. MAKOBMX TOMiN Ha mifjcTaBi
BigHOoCHa yacTOTa BUITaJKOBIX FIACHTHOTO OSHATCHIA 13 98-
—— CTOCYBaHHSM €IeMEHTiB KoMOi-
' HATOPUKI;
Tabnuiyi BUNafIKOBUX YICeTL. « nepesipse Y3TOIKEHICTb Pe3yIib-
TeomeTpuyHi IMOBIPHOCTI. TaTiB 00YNCIEHHS IMOBipHOCTI
3 pesynbraTaMy JJOC/ifIiB;
e iMimye€ BUIIAAKOBI ABUIIA;
e 34CMOCOBY€E TEOMETPUYHI Beu-
YYHU 10 0OYMCIIeHHS IMOBIp-
HOCTEIL.
4 |IlinbuBa€emMo miCyMKN HaBYaHHS

y 8 knaci

e-lnm
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K-cTp . . . .
TONH 3MicT HaBYaTIBHOTO Marepiany HaBuyanpHi JOCATHEHHA YIHIB

9 KJ1IAC

4 |Tema 1. ToTyeMoch 10 HABYaHHA
y 9 Knaci

8 |Tema 2. PiBHAHHA Y4eHb (yueHWIA):

J . CINEY) . .
PiBHAHHSA Ta iforo KopeHi. KBagpar-|* P036 A3y€ LI I ApoboBi paigio-
Hi piBHAHHS, IX pO3B’sI3yBaHHS. Ha/IbHI PIBHAHHA 13 3aCTOCYBaH-
IIpo60Bo-parioHanbHi piBHsAHHS, ix | HAM PIBHOCIIHDHNX IIEPETBO-
PO3B’A3YBAHHSL. peHb, METO/IiB 3aMiHM 3MiHHOI
. . . 1 pO3K/IaJlaHHA Ha MHOXKHUKI;
PiBHOCU/IBHI IEpeTBOPEHHA PiB- _ _
SHD e CK/1a0a€ PiBHSHHS, SIKi € MaTeMa-
' : TUYHVIMI MOJIETIAMMY JI/LA 3HAXO-
Meronu po3B’A3yBaHHs PiBHAHD: [KEHHS HEeBiTOMIX Be/TMUIIH.
3aMiHa 3MiHHOI Ta PO3K/IaflaHHA Ha
MHOXHUKL.
PiBHAHHA, 1[0 MICTATH 3MIHHY MIif
3HAKOM MORYJIA.
PiBHAHHA 3 MapaMeTpaMu.
3ajaui, AKi po3B’A3yI0TbCA CKIIa-
OAHHAM paljiOHa/IbHUX PIBHAHb.

8 |Tema 3. [eomeTpisi TPUKYTHUKIB, |Y4eHb (yuyeHUI):
YOTHMPUKYTHUKIB 1 KiJI o 6cmanosmoe BUA Qirypuy, i Bia-
[eomeTpisl TpUKYTHMKIB. CTUBOCTL;

. . TPUYHUX (PIT 0 3HaXOJPKEHHA
TeomeTpisa yoTupukyTHUKiB. Korma, Tpu ¢ YP A A
. . IXHIX €JIEMEHTIB;
BIIMICaHi B YOTMPUKYTHHK, J1 OIICa- , _
. e Oocrniosxye KoHpirypanii reo-
Hi HAaBKOJIO HBOTO. .
MeTpU4YHUX Qiryp, 30Kkpema
TeomeTpia Kir. TOB’A3aHMX 3 OMMCAHUM i BIIMCa-
Mertonu po3B’A3yBaHHS ITaHIMe- HVM KOJIAMM.
TPUYHMX 33/1a4.
8 |Tema 4. ®dynkuii i rpadikm Yyenp (yueHn1s):

®yHk1ii Ta cioco6bu 11 3a/jaHHA.

Ipadix pyHkii, itoro unTaHHA
i mobynosa.

Harmpocrinn ¢yHkuii, ixHi Ba-
CTUBOCTI.

@OyHKLI, 1110 MiCTATD MOJY/Ib.

* 6CMAHOB/I0E BIACTUBOCTI PYHK-
1ii 3a 1i rpadikom;

o 0ydye rpadik ¢yHKIii 3a fomo-
MOTOI0 TeOMETPUYHNUX IIePETBO-
peHb.

e-lnm
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K-ctp . . . .
TOTMH 3MicT HaBYaIbHOTO MaTeplany HasBuanpHi JOCATHEHHS YIHIB
8 |Tema 5. MeToa KOOpPAMHAT HA IUIO- | Y4YeHD (Y4eHUIA):
MHiI « 0yo0ye dirypy, 0 3afaHO piBHAH-
TeomeTpis KOOpAMHATHOL I17IO- HAM, HEPIBHICTIO 3 IBOMa 3MI1H-
IVH HIUIMM, IX CUCTEMaM;
. . e CK7IA0d€ PIBHAHHA iryp 3a ix
3agaHHsA Qiryp Ha KOOPMHATHI P iryp
o . . OIIICOM;
IUIOLIVHI PIBHAHHAMY i HEpiBHO-
. . e 34CMOCo8Y€ METOJ, KOOpAVWHAT
CTAMU, CUCTEMaMM PiBHSHD i He- ;
. . 7711 pO3B’A3yBaHHA reOMeTpuy-
piBHOCTeII.
. . HUX 3aj1ad.
CkrailaHHA piBHAHD Qiryp.
3acTocyBaHHA METOJY KOOpPAMHAT.
[TapameTpuy4Hi piBHAHHA.
8 |Tema 6. KBagpaTtuuna ¢pyHKIis Yuenn (yueHuU1):
Ta 1i 3aCTOCYBaHHA o Odocnioxye KBafpaTiyHi QyHKIii
KBagpatHi piBHAHHS. i bynye ixui rpadixm;
: . * BUKOPUCINOBYE BIACTUBOCTI
BrnactuBocTi kBagpaTnuHoi QyHK- .
. KBa/ipaTnyHOi QYHKIIT 71
11ii. 3acTOCYBaHHA KBa/[paTNYHO] ]
PO3B’A3yBaHHA KBaJIpaTHUX He-
byHKII. . .
piBHOCTEIT;
e 3acmocosye KBagpatnyHi GpyHkK-
11ii 10 MO6Y0BY MaTeMaTUYHUX
MOJIeNIeNl pyXY, ONTUMI3aLITHIX
3ajad4.
8 |Tema 7. ImoBipHOCTi Ta yacToTn | Y4eHb (yuyeHUI):

CTilKiCTh BiTHOCHUX 4acTOT. IMO-
BipHICTb 1 YacToTAa.

[To6ypmoBa Tabnyiub BUIAJKOBUX
YyIcet.

Knacnyne o3HayeHHA IMOBIPHOCTI.
PiBHOMOMX/IMBICTH HAC/IINKIB JO-
CIipy.

3acTocyBaHHA KOMOiHATOPHOTO

IIpaByIa MHO>KEHH IO 004NCTIeH-
HA IMOBIPHOCTEI.

Tpukyrauk Ilackans.

e po3pisHse pisHi crrocobu mpu-
NICYBaHHA BUITA/IKOBUM MOJiAM
IXHIX IMOBIpHOCTE;

e BUKOPUCMOBYE KITACMYHE O3Ha-
YEHHA B pa3i piIBHOMOX/IMBOCTI
HAC/IIJKIB JOCIiAY;

e 8UKOpUCMOBY€E TPUKYTHUK Ilac-
KaJIsg 71 pO3B’I3yBaHHS KOM-
OiHATOPHUX Ta IMOBIpHICHMX
3ajjau.

e-lnm
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K-cTh . . . .
TOTNH 3MicT HaBYaTbHOTO MaTeplany HaBuanpHi JOCATHEHHA YIHIB

8 |Tema 8. BekTopu Ta ix 3acTocy- Y4eHb (yueHWIIA):
BaHHsA  3aNUCY€ BEKTOPHI BMpa3N i piB-
BekTopu i fiii Haj HUMIL HOCTI, AKi BifIIOBijal0Th I€BHUM
. BiJTHOIIIEHHSIM, BTACTUBOCTSIM
3acTOCyBaHHA BEKTOpPIB IIpK .
; . reOMeTPUYHMX 00 €KTIB;
PO3B A3yBaHHI T€OMETPUYHUX , . .
— o p036’s13y€ reoMeTpUYHi, QisnyHi,
' anrebpaivHi 3a1a4i BEKTOPHUM
3aCT?cyBaHHH BEKTOPIB IIpK METOZIOM.
po3B’s13yBaHHi QisMYHMX 3a/ad.
BextopHnit MeTop B anre6paiaHux
3ajlavyax.
8 |Tema 9. YncnoBi mocaigoBHOCTI Yyenp (yueHnIs):
TocnigoBHOCTi. 3pocTarodi Ta e BCMAHOB/II0€ BIACTUBOCTI YUC/IO-
crnafHi mOCIiOBHOCTI, 0OMeXeHi BMX B/ITaCTUBOCTEN;
J (v} . .
MOC/iOBHOCTI. PekypeHTHi ciip- | * P036 A3y€ HAMIIPOCTILI1 PEKY-
BiHOIIEHHS. PEHTHI CIIIBBiIHOILIIEHH;
: e 3ACcmMoco8y€e MPOrpecii 10
ApudmeTrnyna i reomeTprdHa Ipo- , Y€ nporpectif
PO3B A3yBaHHA NPUK/IASHNAX
rpecii.
3ajad.
3ajaui Ha 3acTOCyBaHHA apudme-
TUYHOI 1 TeOMETPUYHOI IPOTPeCit.
Metop MaTeMaTUYHOIL iHYKIIiI.
4 |Ilip6buBa€emMo MifiCyMKN HAaBYaHHA

y 9 Knaci

1. Bpopcpkmii f. C., ITaBmos O. JI. Maremaruka. Tectu mjst camocTiitHol po6o-
TV Ta KOHTPOJIIO 3HaHb. 6-7, 7-8, 8-9, 9-10 xnacu.— TepHoninb: HaBuanbHa

NITEPATYPA

kHura — borman, 2008.

2. IloBropu marematuky cam. IlocibHmk mna yumis. 6-7, 7-8, 8-9 kmacu /
. C. bponcekuit, H. B. JKyp6enxo, O. JI. [TaBnos, T. M. Xmapa.— Tepno-

misb: HaBuanmpua kaura — borman, 2004.

3. AmwupmagsaH A., IlaBmoB A. Metop koopiauHar Ha IpAMOi.— JloHeUK:

HouHY, 2003.

4. Cnunenxko A. K. Cucremsl mnHeNHbIX ypaBHeHUIL.— JJloneuk: JonHY, 2005.
5. Cmunenko A. K. I[Toctpoenne ¢puryp ¢ momombio [upKysa u muHeinkn.— Jlo-

Henk: JouHY, 2004.
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10.

11.

12.

13.

14.

15.
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bponcekuit [A. C. Ilopii, iMoBipHOCTi, YacToTn // MaremMaruka B IIKOJaX
Ykpaian.— 2007.— Ne 8 (56).

51 obuparo marematuky. [TociOHuk s paxynrpTraTMBHUX 3aHATH y 9 Kmaci /
O. M. AdanacpeBa, f. C. bponcbkuii, O. JI. ITasnos, A. K. Crinenko.— X.:
Bup. rpyna «OcnoBa», 2010.

Bponcpknit 5. C. Kombinatopuka 6e3 ¢popmys. 3HaioMCTBO 3 iMOBipHicTIO
i craructukoro // Matemarnka B mkonax Ykpaiaum.— 2004.— Ne 8 (20).
[ToBTOpM MaTteMaTuKy cam. [locibHnk mns y4nis 6-7, 7-8, 8-9, 9-10 kacis /
4. C. bpoacekuii, H. B. JKyp6enxo, O. JI. [TaBnos, T. M. Xmapa.— Tepno-
ninb: HaBuanpHa kHura — borman, 2007.

bponcekuit A. C., I[Tasnos O. JI., Cninenko A. K. ®akynpTaTUBHI 3aHATTA 32
Iporpamoro Bifkpuroro MateMaT4HOro Konemxy // MareMaTika B IIKO/Iax
Ykpainn.— 2006.— Ne 12.

bpopcpkuit A. C., IIaBnmos O. JI. @akynbTaTBHI 3aHATTA 32 IPOTPaMoOI0
Bigkputoro MareMaTu4HOro KonemKy // Maremaruka B IIKo/max YKpaiHu.—
2003.— Ne 29-31, 34.

bpopcpkuit f. C., ITapmos O. JI. @akynbTaTMBHI 3aHATTA 332 IPOTPaMOI0
Bigxpuroro marematudyHoro Konemxy // Maremaruka (Bug-Bo «IkinpHnuit
cBiT»).— 2003.— Ne 12, 13, 16.

DakynpTaTUBHI 3aHATTA 32 IPOTrpaMor0 BilkpuTOro MareMaTM4HOrO KOJIe-
mxy / f. C. bpopcebkuii, C. 1. Benukopuuii, O. O. I'mosa ta iH. // MaTeMaTuka
B IIKOJIaX YKpaiuy.— 2005.— Ne 19-21.

CxigHO-yKpalHCbKa 3a04HA MaTeMaTMYHa 1IKoja 3anpoiuye / . bpogcpkmii,
C. Benmukogumnii, O. I'mosa, O. ITaBnos // Marematnka (Bun-so «IIkinbpumnii
cBiT»).— 2005.— Ne 40.

Imrosza O. A. KonctpykTusnasa reomerpua.— Horenx: JonHY, 2009.

Mporpama ¢paKynbTaTUBHOro Kypcy and y4yHiBe 10-11 knacis
ABtopu: A. C. Bpoocvxuii, O. /1. Ilasnos, A. K. Crinetko

PO3noAlN HABHYAJNIbHOTI O YACY

Ne 3/m | Tema | KinpkicTh rogun

10 xnac (70 200)

Toryemoch 1o HaB4aHHA y 10 Kmaci

Habnuxeni o6uncieHus

[TepeTBOpeHHs anrebpaiuHMX BUpasiB

= W |

®ynkuii i rpadikn

o [0 | O | O\ |

PiBHAHHA 1 cucTeMy piBHAHD
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Ne 3/m Tema KinpkicTh rogmu
6 |HepiBHOCTi i cucTeMy HepiBHOCTEN 8
7 | Tpuronomerpnuni pyHK1ii, ixHi rpadikn 8
8 |EnemeHTN MaTeMaTMMYHOIO MOJE/TIOBAHHSA 8
9 |CraructuuHa 06pobKa eMIipnyHuX JaHUX 6
10 |IIpsami i momwmHM B IPOCTOPI 6
11 |I[Tig6buBaemo mixcymky HaByaHHA y 10 Kaci 2

11 xmac (105 200)
1 |Toryemoch no HaB4aHHA B 11 Kiaci 1
2 |3apaui Ha CKJIaJlaHHA PiBHAHD, HEPIBHOCTEI], 6
IX CUCTeEM
3 | TpuroHomeTpu4Hi piBHAHHA i HEPIBHOCTI 6
4 |3acTocyBaHHA IOXiJHOI 6
5 |BekTopnu i KOopaMHATH B IPOCTOPI 6
6 |IloxasuukoBi i morapudmivni pyHKIil 6
7 |leomeTpu4Hi mepeTBOPEHHA 6
8 |Bumajgkosi BenM4nHN 6
9 |Marpuni Ta iX 3aCTOCYBaHHA 4
10 |IloxasHmKOBI i morapudmiuHi piBHAHHSA, HEPIBHOCTI, 6
cucTeMun
11 |3acTocyBaHHA iHTerpasa 4
12 | IndepennianbHi piBHAHHA 6
13 |CucrtemMu piBHAHD 6
14 |TeomeTpuuHi Tisa Ta iX BIACTUBOCTI 4
15 |O6’emn i mroIi HTOBEPXOHb T€OMETPUYHMX TisT 6
16 |EnemeHTN MaTeMaTU4YHOI CTaTUCTUKNA 6
17 |KommiekcHi 4mcia Ta iX 3aCTOCyBaHHA 6
18 |IoTyemoch o mifpcymkoBoi arecranii Ta 3HO 14

e-lam



298 llporpamu cnevianisoBaHUX 3arajlbHOOCBITHIX HaBYa/lbHUX 3aK1ajiB
3MICT HABYAJIbHOI 0 MATEPIANTY TA BUMOTH
00 HABYAJIbHUX NOCATHEHDb Y4HIB
K-ctp . . . .
rOTIH SMICT HABYAa/IbHOTI'O MaTepla)Iy HaB‘Ia}Ile JOCATHCHHA Y‘IHIB
10 KJIAC
4 |Tema 1. ToTyeMoch 70 HaBYUaHHA
y 10 xmaci
6 |Tema 2. Habmmkeni o6uncnenss | YdeHb (y4eHUI):
Yncna, okpyrieHHs uncen. Ha- e 8U3HAYAE TOUYHICTH HAOIVDKEHNX
bl .
O/MV>KeHi 3HAaYeHHs BeIMYMH Ta IX SHA9CHD;
TOYHICTB. e 3anucye HabOMVDKeHi 3HaYeHHH i3
.. 3aJIaHOI0 TOYHICTIO;
AOcomoTHA i BiJHOCHA ITOXMOKM
. . o BUKOHYE [Iii 3 HAOMVDKEHVMM 3HA-
06uncieHb Ta IXHI MeXi. i
¢ p YeHHAMU 3a IIpaBUJIaMU Hifgpa-
3anuc HabnmkeHnX 3Ha4eHb. O0-
XYHKY Iudp.
YIIC/IEHHA 3 HAO/MVDKEHMY 3HAYEH -
HAMIL.
6 |Tema 3. IleperBopeHHs anreOpaid- | Y4yeHb (yaeHUIA):
HUX BUpas3iB o 00uuC/II0€ 3HAYSHHS BUPa3iB mpn
HIX BUPa3iB KOPMCTOBYIOYY IIEPETBOPEHHS;
e nepemaoptoe€ Bupasm (po3Kiamae
Mmuorounenn. Po3kimamanHsa MHOTO- P P P (p A
. MHOTOY/IEHM, CKOPOUY€E Tpob,
YJIeHiB Ha MHO>XHUKI. .

CIIPOILI Y€ BUPA3Y, 3BI/IbHAETHCA
3acTOCyBaHHA NIEPETBOPEHD JIO pa- BiJf 3HaKa MOJY/IA TOLLIO);
1ioHaisanii 064YnciIeHb. « J080JUND TOTOKHOCTI.
IleperBOpEeHHA BMpasis, 110
MICTATD apudMeTNyHi KBafpaTHi
KOpe€Hi.

8 |Tema 4. ®yHkuii i rpadikn Y4enb (yaeHu1A):

dynk1ioHanbHi 3anexxHoCTi. [padi-
K11 QYHKIIil1. 3arabHi BIaCTUBOCTI
bYHKIIN.

[TobymoBa rpadikis 3a ;01OMOro0
B/IACTMBOCTEN QYHKIIiM i 3a jortoMo-
T'OI0 TeOMeTPUYHMX IIePEeTBOPEHb.

EnemeHnTapHi MeTOIM JOCTiIKEHHA
dYHKIIITL.

* 8CMMAMHOB/I0E BIACTUBOCTI PYHK-
1M1, 3ajaHux rpadivHo i1 aHaTi-
TUYHO;

« 0yoye rpadiku PyHKIIiN 3a pe-
3yJAbTaTaMM IX JOCIIIPKEHH;

e 3acmocosye PyHKIII Ta iX BIa-
CTUBOCTI JI/I1 MOJIETIIOBAHHA pe-
a/JIbHMX IIPOLECiB Ta ABUIL.
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lporpamu paKynbtatnBHUX KypcisB BMK plele]
K-c1p . . . .
3MicT HaBYaTbHOTO MaTeplany HaBuyanpHi JOCATHEHHA YIHIB
TOIMH
8 |Tema 5. PiBHAHHA i cricTeMI Yd4eHb (yuyeHUI):
PiBHAHD e BUKOHYE PIBHOCUJIbHI IIEPETBO-
PiBHOCU/IBHICTD PiBHAHD, CIiRY- pEHHA PIBHAHD 1 IEPETBOPEHHA,
BaHHA piBHAHD. 3arajibHi MeTOAM AKL TIPUBOJATD 1O PIBHAHHA -
pO3B’s13yBaHHs piBHAHb (3aMiHa HAaCTIKYy;
3MIHHOI, pO3K/TaJlaHHs HA MHOX- | ® 34(1MOCO6Y€ 3aTA/IbHI METONN
> .
HUKY, QYHKI[IOHATbHi METOMIM). PO3B A3yBaHHA PIBHAHD;
: : : e 607100i€ IPUITOMaMM
OcHoBHi k1acu piBHAHB (pario- Jlenp ,
. : . PO3B’sI3yBaHHA OCHOBHNX THUIIIB
HaJIbHI 71 ippalioHanbHi piBHSAHHS, , .
. . PiBHSIHB Ta IX CUCTEM.
PiBHAHHS, 1[0 MICTATH 3HaK MOJY-
711, PIBHAHHA 3 TapaMeTpaMn).
Cucremu piBHAHbD.
8 |Tema 6. HepiBHOCTi i cicTeMu He- | Y4eHb (yueHWIIA):
piBHOCTEIN * BUKOMY€E PIBHOCUTIbHI IIEPETBO-
3arasibHiI MeTO#M pO3B’A3YBaHHA PEHHA HEPIBHOCTEN;
HepiBHOCTeI (3aMiHa 3MiHHOI, Me- |* 34CIMOCOBY€ 3aTATIbHI METONN
> . (%)
TO iHTepBaiB, rpadiunmit Ta in.). | PO3B ASYyBAHHIA HEPIBHOCTEN;
: L : : o 807100i€ IPUITOMaMM
PanionanbHi Ta ippanioHanpHi X ,
: . . . . PO3B’sI3yBaHHS OCHOBHUX THUIIIB
HepiBHOCTI. HepiBHOCTI, 110 Mic- , ..
. : HepiBHOCTeN! Ta IX CUCTeM.
TATb 3HaK Mopyns. HepiBHocTi
3 mapamerpamu. Cucremn HepiB-
HOCTEIL.
ema 7. Tpuronomerpmyni 4eHb (YYeHUIIs):
8 |Tema7.T, Yy
¢$yHKuii, ixHi rpadiku o uumae i 6yoye rpadiku TpUroHo-
Tpuronometpuuni GyHkuii uncmo- | METPUIHNX yHKIIiif;
BOTO apIyMeHTY. o BU3HAYAE 32 3aKOHOM TrapMOHIY-
HOT'O KOJIMBAaHHA M1Or'0 aMIIJIi-
3acTOCYBaHHA TPUTOHOMETPUIHIX ,
L TYRY, Iepiofi, TOYaTKOBY a3y,
¢dyHKLI o onycy 06epTaTbHOTO ,
. IVIK/IIYHY 9aCTOTY;
PYXY, TAPMOHIYHMX KOJIMBAHb. , ,
e cKknadae piBHAHHA TaPMOHIYHOTO
[leperBopents rpadikis TPUTOHO- | yorypams 3a ffOro OMICOM.
MeTPUYHUX PYHKIIL.
8 |Tema 8. EneMeHTN MaTeMaTUYHOTO | Y4eHb (yUSHUIIA):

MOJECITIOBAHHA

MaremaTnyHa Mojienb.
MatemaTdyHe MOJIETIOBAHHS.

e 0yOye HAMNpPOCTilIi MaTeMaTN4Hi
MOJesTi ABUIL 1 IIPOLIECIB;
e 00C7i0JCY€ MaTeMaTUYHI MOJIeTi;
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300 [Mporpamu cnewianisoBaHMX 3arajibHOOCBITHIX HaBYa/lbHUX 3aK/1a4iB
K-cTp . . . .
TONH 3MicT HaBYaTbHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
[TobymoBa MaTeMaTNIHOI MOJie- e AHAJI3Y€ TA IHTEPIIPETYE PE3Y/Ib-
ni. JocmigkeHHsa MaTeMaTUYHO1 TaTU JOCTIPKEeHHS MaTeMaTu4-
Mofieni. AHaji3 Ta iHTeprpeTanisa HOI MOJI€JIL.
pe3y/IbTaTiB JOCIIIKEHH MaTe-
MaTU4HOI Monerni. MaTeMaTnuHe
MOJIENIOBAHHSA PyXY, pO3BUTOK IIO-
IIYJIALIN, EKOHOMIYHUX IIPOLECIB.
6 |Tema 9. CratucTyna o6pobka Y4enb (yaeHuUI):
eMIiPUYHNX JAHUX e 300paxcye HasABHY iH(pOpMaIio
®opmu nopanHs iHPOpMAIIii. rpaiuHO Ta y BUITIAMI TaOMMIb;
[padiune 306paskeHHs iHpopmarii. | IHMepnpemye inpopmariiro, mo-
Marematnana 06po6ka manux. [To- ZaHY ¥ pIsHIX q’f)PMaX; .
6yzoBa eMImipiaHMX 3amexHocTeir. |° %Y Jye eMITIpITHI 3a7IeXHOCT]
Mertop HalIMeHIINX KBaJpaTiB. * GUKOHYyE CTATICTIHEHY 06pobxy
Craructnyna o6pobxa faHuX. CMILPUHHIX IaHIIX.
M . lIpsami i nnomuHu B Ipo- | YuyeHb (y4eHUIA):
6 |Tema10.1I 0 o-|Y
cTopi e 004ucn0€ BifCTaHi i KyTn y mpo-
B3aeMHe po3MilljeHHS IPAMUX, CTOpL;
IpsMOI i IIOUMHY, ABOX IJIOIIVH | ° 0ydye 306paxkeHHs Qiryp i Ha
y npocropi. BumiproBanus Bifcra- HIX 6UKOHY€ ITOOYJOBH e/leMeH-
Hell i KyTiB. TiB Qiryp (TOYOK mepeTuHy mps-
[TapanenbHe i OpTOrOHaIbHE IPO- MOL 1 ITOTHTHI, JITHIL HEp eTIHY
eKTYBAHHA. IBOX IUIOIIVH, TIepepisn).
3o06paxkeHHs Qiryp y crepeoMeTpii.
[To6ymoBu Ha 300pa>keHHSAX.
2 |IligbuBa€emMo migCyMKy HaBYaHHS
y 10 xmaci
11 KNAC
1 |Tema 1. ToTyeMoch 50 HaBYaHHA
B 11 Kmaci
6 |Tema 2. 3agayi, mo po3B’A3yI0TbC | YUeHD (YIeHUIA):

3a JOIIOMOI'OX0 PiBHAHB, HEPIBHO-
CTell, 1X CUCTEM

PiBHAHHSA, HEPIBHOCTI, IX cucTeMn
AK MaTeMaTU4Hi MOJIe/Ii peanbHIX
ABUIL 1 IPOLIECIB.

 0y0ye MaTeMaTU4Hy MOJIe/Ib
TEKCTOBOI 3a/1a4i, JOCIIIKYE 1i,
IepeBips€ BIGIOBIAHICTD Ofep-
JKaHUX pe3y/abTaTiB YMOBI 3a/1a4i;
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3agadi, OB’ A3aHi 3 TOHATTAM  p036’A3y€ pi3Hi TUIINM TEKCTOBUX
«KOHLIEHTpaLii» i «BiJCOTKOBOTO 3ajay;
BMicTy». 3afiadi Ha pyX. 3afaui e BU3HAYAE HAIJIUIIKOBICTh JaHUX
3 HeJJOCTATHIMM 1 HaJlJIMIIKOBUMMU 3ajavi, IX HeOCTATHICTh.
OaHUMIA.
3ajaui, AKi po3B’sI3yI0TbCS 32 [IOTIO-
MOTI'OI0 HEPIBHOCTEIL.
6 |Tema 3. TpuronomeTpu4Hi piB- Y4eHb (yueHNIIA):
HAHHA i HepiBHOCTI * 34C1MOCOBYE 3aTajIbHi i OKpeMi
b
TpuroHomeTpudHi piBHsHHs Ta He- | METOMM IO PO3B A3yBaHHA TPU-
PIBHOCTI. TOHOMETPUYHNX PiBHAHD, HEPIB-
s . HOCTeM, 1X CUCTEM;
Bin6ip KOpeHiB TPUTOHOMETPUYHUX , ,
. . o 8i06Upae KOpeHi TpUroHOMe-
piBHAHD. TpuronomeTpuuHi miscra- ) i :
. TPUYHUX PiBHAHD i HEPIBHO-
HOBKI Ta IXHE 3aCTOCYBaHHA. . ) )
, CTell, AAKi 3aJOBO/IbHAIOTD ITEBHI
Poss }ISYBa.HHH TpI./II‘OHéMe— ) YMOBI;
TPUYHUX PiBHAHD i HEPIBHOCTEN e 3ACMOCOBYE TPUTOHOMETPHUYHI
METOJAaMM PO3K/Ia[JaHHA Ha MHOX- pIBHAHHA /10 PO3B’A3yBaHHA
HUKI, 3aMIHI SMIHHOI, (bYHKmO' IUIAaHIMETPUYHUX 1 CTEpeoMe-
HJIBHVIMU METOJAaMU, OKPEMVIMHI TPUYHNX 3375a9;
b
METOZAMM, CTIELITHIMY YIS e BUKOPUCMOBYE TPUTOHOMETPUYHI
IbOro KIacy pIBHSHD Ta HEPIB- PIBHAHHA 1 HEPIBHOCTI [0 JOCTI-
HOCTEN. ToKeHHS QYHKILIL.
TpuroHomeTpu4Hi piBHAHHA
1 HEpIBHOCTI, IX CUCTEMM 3 I1apa-
MeTpaMu.
TpuronomeTpuyHi piBHAHHA
B F€OMETPUYHMX 3aJjadax.
6 |Tema 4. 3acTrocyBaHHA MOXigHOI | Y4eHb (y4eHUIA):

[ToxigHa, 1l reoMmeTpyaHM i Bisnd-
HIUI 3MICT.

3acTOCYBaHHA MOXIiZHOI KO LOCITi-
JDKEHHS Ta PO3B sA3YBaHHA PiBHSIHD,
HEPIBHOCTE, JOBEJJEHHS TOTOX-
HOCTeIl, pO3B A3yBaHHA ONTUMi3a-
LiIHUX 3aJa4.

* 34CMOCOBYE MOXITHY IO TOCIi-
JDKEHHS Ta PO3B A3yBaHHA PiB-
HAHDb, HEPIBHOCTEN, TOBENEHHA
TOTO>KHOCTEIL;

 p036’A3y€ ONTUMI3aliliHi 3aayi
3a JOIIOMOT' O MOXiTHOI.
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302 llporpamu cnevianisoBaHUX 3arajlbHOOCBITHIX HaBYa/lbHUX 3aK1ajiB
K-cTp . . . .
TOTMH 3MicT HaBYaIbHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
6 |Tema 5. Bektopu i koopmmHaTn Y4enb (y4eHuUIA):
B IIPOCTOPI e cknadae piBHAHHA Qiryp y npo-
Bexropn 11 onepanii HaJ HUMI, CTOpL
PO3K/IaflaHHA BEeKTOpPiB Ha CKJIa- * p036 A3y€ CTCPEOMETPUIHI 3a/ja4l
JIOBi. 3a JJOIIOMOT 00 BEKTOPIB 1 KOOP-
_ VIHAT.
[IpAMOKYTHi KOOpAVHATH B IIPO- A
CTOPi, OCHOBHi pOpMYy/INL.
PiBusaHHA Qiryp y mpocTopi.
3acTOCYBaHHSA BEKTOPiB IIpU
PO3B’A3yBaHHi TeOMETPUIHIX
3ajad.
3acToCcyBaHHA METOJY KOOpPAMHAT.
6 |Tema 6. IlokasHukosii morapudg- |Yueno (yueHurs):
MivHi QyHKIT e uumae i 6yoye rpadiku mo-
BractuBocTi i rpadikn mokasHmko- | KaSHNKOBUX 1 Orapu(pMiTHIX
BUX i TorapupmMivHUX QYHKIiI. dyHKi;
[TokasHukoBi i morapudmivsi ® ouKop uc.mo.sy ¢ HOK%‘? FIKOBL L 7T0=
. : rapudmiuni pyHKUii 10 ommcy
GYHKIIT IK MaTeMaTU4Hi Mofierni ,
. . pearbHUX IPOLECIB Ta SBUIL;
peasbHUX ABUII i IPOLIECiB. ,
e 00C7i0JHCY€E IPOIIECH TIOKA3HU-
KOBOT'O 3pOCTaHHs Ta BUPIBHIO-
BaHHA.
6 |Tema 7. leomerpnyuHi mepeTBoO- Y4enb (y4eHun):
peHH:A o 0y0y€e KOMIIO3UIIil FeOMeTPUYHIX
[eomeTpyyHi IepeTBOPEHHA MpO- [IEpETBOPEHD;
cTopy, ix Bumm. e 34CMOCO8Y€ TEOMETPUYHI Ilepe-
: TBOPEHHS /11 BCTAHOBJICHHS
Kommosuris reoMeTpuyHMX Iepe- SOPCHHA T .
piBHOCTI i mogi6bHOCTI diryp, cu-
TBOPEHb. 3aCTOCYBaHH:A reoMe- e ) ,
MeTpii iryp, npu po3B’s13yBaHHi
TPUYHUX IIEPETBOPEHb. , ,
pi3HOMaHITHMX 3ajad.
6 |Tema 8. BumagkoBi BeTuumHmn Y4enb (yaeHuIA):

Bumnagkosa BenmumuHa AK iMOBipHic-
Ha MOJIe/Ib BUNAIKOBUX SBUILI.

YucnoBi XapaKTepUCTUKY BUIAJKO-
BUX BEJIMYVH Ta IX OLIiHIOBaHHA.

e p0327170a€ 3aKOH PO3IOJiNy
BUIIAJJKOBOI BEIMYMHY AK IMO-
BipHICHY MOJI€/Ib BUITa/IKOBOTIO

IOCIIiNY;
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IMOBipHiICHAa MOIE/Ib IOCTIIJOBHUX | 3ACMOCO8YE BUIIA[IKOBI BEIVYHI
BUIpOOyBaHb. biHOMianbHMII pos3- IS BUPIIIEHHA MUTAHHSA IIPO
IO I, IOTO B/IAaCTUBOCTI Ta YMC/IOB1 | CIIPaBeIIMBICTD I'PY; JOLIIBHICTD
XapaKTePUCTUKIA. Ti€l YM iHIIOI CTpaTerTii TOLLO.
4 |Tema 9. Marpumi Ta ix 3acrocy- Y4enp (yyeHU1A):
BaHHA e BUKOHYE il HAJy MATPULAMU SPY-
JlinijiHi epeTBOpeHHA IIOMVHNI TOTO HOPANKY;
i MATPUI[i PYrOro mopsAaKy. Anro- |® 3@NUCYE AITOPUTM EBkiipa 3a
put™ EBxiga. Uncma @i6onayyi. AOIIOMOTrOI0 MaTPUILb;
Tlpo60Bo-iHiiiHi epeTBOpeHHsT | 00cioHy€ BIACTUBOCTI YMCer
TOYOK MpsiMoi. JIaH1IFOroBi 1po6u. Pibonaudi 3a IOTOMOTOI0 Ma-
TPUILb;
o p036’A3Y€ 3a [IOIIOMOTOI0
MaTpuULb 3aja4y PO HalKpale
HaO/IVDKEeHHs ippallioHaIbHUX
q1ICesT 3BUYAHUMU JPOOaMIL.
6 |Tema 10. ITokasHMKOBI i Tora- Y4eHb (yueHNIIA):
pudMivHi piBHAHHSA, HEPIBHOCTi, |e 3adcMOc08y€e METOIV PO3KIaJaH-
CUCTEeMU Hs Ha MHOXXHMKU, 3aMiHU 3MiH-
[TokasHukoBi, norapudmivHi HOI, QPYHKI{{OHa/IbHI METOAM O
PiBHAHHS, HEPIBHOCTI, IX CUCTe- PO3B’A3yBaHHs MOKa3HUKOBIX,
MU. 3arajbHi i okpemi MeToau Orapy(MiYHIX PIBHAHb Ta He-
PO3B’A3yBaHHA MOKa3HNKOBUX piBHOCTEI; ’
i morapudMiuyHMUX piBHAHD, HepiB- |* BUKOPUCHOBYE PO3B A3AHHA I10-
HOCTeI, 1X cucteM. [Toka3HUKOBI, Ka3HMKOBUX i lorapnmivHmx
norapudMidHi piBHAHHA, HepiBHO- | PIBHAHD, HEPIBHOCTEN /s BCTA-
CTi, IX CUCTEMU, 1IJO MICTATD: 3MiH- HOBJICHH B/IACTUBOCTEN BifjIIO-
Hi IIiJ] 3HAKOM MOZAY/IA, IapaMeTpu. BiTHMX QYHKILiIT.
4 |Tema 11. 3acTocyBaHHA iHTerpana |YdeHb (Y4eHUIA):

IlepBicHa Ta iHTerpas, ix reoMe-
TPUIHUI i Qi3MIHNI 3MICT.
3acTOCyBaHHA iHTerpasa Jio JoBe-
IEHHA HEPIBHOCTEN, TOTOXXHOCTEN.

3acTOCyBaHHA IHTerpana o
PO3B’sI3yBaHHA TeOMETPUYHNIX 3a-
fad.

* 34CMOCOBYE NIEPBICHY Ta iH-
Terpal 10 JOCIiIKEHH Ta
pO3B’sI3yBaHHA PiBHAHD, HEPiB-
HOCTEMN, TOBeAeHHS TOTOXXHO-
CTel;

e 3HAX00UMb 3aKOH 3MiHM Be/TNYN-
HU 32 3aKOHOM 11 IIBUAKOCTI;

e 004UCI0E IO KPUBOIHITHNX

diryp.
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TOTMH 3MicT HaBYaIbHOTO Marepilany HaBuyanpHi JOCATHEHHS YIHIB
6 |Tema 12. IudepennianbHi pis- Yuenn (yueHu1s):
HSHHSA o posnizHae pudepeHIianbHi pis-
Haitnpocrimi gudepennianphi pig- | HAHHL
HAHHSL * BCMMAHOB/IOE, UM € 3alaHA PYHK-
. 5 .
. i1 po3B’sA3koM mudepeHIiianb-
PiBHAHHSA TOKa3HMKOBOTO 3POCTY H o3 pucpepery
. HOTO PiBHSIHHS;
Ta BUPiBHIOBAaHHSI. .
* 3HAX00UMb 3aKOH 3MiHM BeJN-
PiBHAHHs rapMOHIYHNX KOMMBAHD. | qyiwn §i yyice/bHe 3HAYCHHS,
HudepenuianpHi Moperni Ta ix 3a- AKIIO BioMmi fudepentiianpHe
CTOCYBAaHHA. PIBHAHHA Ta JOMATKOBI
YMOBH, 110 BI3HAYAIOTD I[I0
BE/INYVHY.
6 |Tema 13. Cucremu piBHAHD Y4eHp (yueHuU):
Knacudikaris cuctem i MetopiB ix |* 3@CMOCO6Y€ 3aTa/IbHI METONN IO
> .
PO3B’sI3yBaHHSL. PO3B A3yBaHHA CUCTEM PiBHAHD;
. .  p036’3y€ OKpeMi piBHSIHHS 3Be-
CumeTpnyHi i OZHOPifHI cucTeMn. .
JIEHHSM IX O CUCTEM.
CucteMu piBHSIHb 3 TapaMeTpPaMu.
PiBHAHHSA, 10 pO3B’A3YI0THCA 3Be-
JEHHSM 1X IO CUCTEM.
4 |Tema 14. TeomerpuyHni Tinataix |YueHb (yueHUIs):
BIACTHBOCTI o 0y0ye 300paseHHs OCHOBHIX
OCHOBHI BUAiM TEOMETPUYHUX TijT BUTIB TEOMETPUTHIX TUL, 1X €/1€-
Ta IX BIACTUBOCTI. MECHTIB, TI€PEPI3IB;
. e 004UCTIOE XapAKTEPH] e/leMeHTU
OCHOBHI K/1acu cTepeoMeTpud- R
- ; reOMeTPUYHMX Ti/l Ta IX IOBep-
HUX 3a/Ia4, METOIM iX PO3B’sA3Y- , .
XOHb, TIIONIi Iepepisib.
BaHHS.
[To6ynoBa nepepisiB, kombiHaIii
reOMeTPUYHMX Till.
6 |Tema 15. O6’emu i mromi noBep- |YdeHb (yueHUIA):

XOHb r€OMETPUMIHUX Tin

dopmyna 06’emy Tina 3a momAMM
10T 0 ITapajie/IbHUX IepepisiB Ta il
3aCTOCYBaHHIL.

O6uucneHHs IO TOBEPXOHb
TeOMEeTPUYHMX Ti/I 32 JJOTIOMOTOIO
MOXiTHOI.

e 004UC/II0E 3 HEOOXITHOIO TOYHI-
CTI0 00’€MU Ta IIOLLi IOBEPXOHD
OCHOBHVX r€OMEeTPUYHUX TiJl,
BUKOPMCTOBYIOUNM: OCHOBHI Qop-
MY/, pO3OUTTS Til Ha HAMIIPO-
CTimi.
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6 |Tema 16. ExeMeHTH MaTeMaTUIHOI | Y4eHb (Y4eHUIA):

CTAaTUCTUKNU

 po3ymie CyTHICTb BUOIpKOBOTO

METOAY B CTaTUCTUILI;
* 3HAX00UMb OLIHKM JI/Is1 IMOBIp-
HOCTI IOfil;

BubipkoBmit MeTOR y CTaTMCTUILI.
HepiBruictp Yebuosa. [IpaBuio
Tpbox curM. O1iHIOBaHHA HEBiflO-
Mux mapametpis. Hescynesni, cnpo- |* 0ydye moBipui inTepBanu
MO>kHi onfinku. [loBipui iHTepBann /s HeBilOMOT IMOBipHOCTI
JI1s1 HeBiloMoi IMOBipPHOCTI MO TIOii;

[TepeBipka rimoTes BifHOCHO iiMo- | 34CMOC08)E€ HEPIBHICTD Yebu-
BipHOCTI TOJii. II0Ba JJO IEPEBIPKMU TrilloTe3 Mpo

VIMOBIPHICTD ITOJII.

Tema 17. KommnekcHi uncna raix | Yuens (y4eHn1s):
3aCTOCYBaHHA e 300pasy€e KOMIUIEKCH] 4MCa Teo-

KommnekcHi uncna. JIii Hag KOM- METPUYIHO;

IIeKCHUMU Yuciaamn. [eometpuyna |* SUKOHYE i1 HaJi KOMIUIEKCHUMU
IHTeppeTanis KOMIIEKCHUX Y- qI/ICH)aMI/I; -

cen. Po3p’si3aHHsA KBafjpaTHMX piB- |°* P036A3Yy€ KBaJpaTHI PIBHAHHA
HSIHb 3 TiICHUMU KoedilieHTamu. 3 piticHuMM KoedilieHTaMn.

ToTryemoch go mifcymMKOBO1
arecranii ra 3HO
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OCHOBM JIOTKU TA Ti BACTOCYBAHHSA B EKOHOMILU|,
NIHrBICTULI, KPUNTOIPA®DII, MPOrPAMYBAHHI

Mporpama dpakynbTaTUBHOIO Kypcy A/l Y4HiB 8—9 KnaciB
Nliuetro iHpopmaLiMHUX TEXHONOrIN
npy [HINponeTpoBCbKOMY HaliOHa/1bHOMY YHiBepCHUTETI

Astop: Enmin Hocun A6pamosuu, yuumenv ingopmamuxu Jlivero ingpopmauiiinux
mexHonoeiil npu [[Hinponemposcokomy HAUioOHATLHOMY YHiBepcumemi

NOACHHBAJIbHA 3ANUCKA

Jlorika € IpeBHBOIO i 3aBXKJM aKTya/IbHOK HAayKOI0, HEMA€E TAKUX HAYKOBUX
IVCLIUIUTIH, IO SIKMX BOHA He Majia O BifHOIIeHH:. Ajie B Cy4acHill 3arajabHiil ce-
penHiN OCBiTI BOHA IIie He 3alfH:A/Ia IiiHe MicLie.

Hauuit Kypc € cnpo6oto chopMyBaTit B Y4HIB YAB/I€HHA PO OCHOBHI 3ac0-
Ou JIOTiKM Ta MOX/IMBOCTI ii 3aCTOCYBaHHS B Pi3HUX ranyssax 3HaHb. BuB4eHH:
JIOTiKV, OBOJIOAIHHA 1i MeTOfaMy — Lie PO3BUTOK MucieHHA. Came 1ie i € METOK
KypCy, AKa JOCATAETbCA LIAXOM [OIIOBHEHHS TEOPETUYHUX OCHOB IIPUK/IAIAMU
Ta 3aJla4aMI.

OcHOBHi 3aBjaHHSA Kypcy:

 O3HAVIOM/IEHHA Y4YHIiB 3 OCHOBaMl (OPMaIbHOI Ta MaTeMaTUIHOI JIOTiKMY,
IX MeTOIaMu;

e O3HAJIOMJ/IEHHA YYHIB 13 MOX/IMBOCTAMM BUKOPUCTAaHHA METOMIB JIOTi-
KU JJI1 pO3B A3yBaHHA 3aJady i3 pPi3HMX rajysell 3HaHb, KOMNU IIi METOAN
B yMOBax ob6MexeHoi iHpopMallii J03BONAIOTD 3HAYHO CKOPOTUTH LIIAX
JI0 PO3B’sI3KY 3a/iadi: aHaJi3y 0COOMMBOCTEN CY4acHOI MaKpPOEKOHOMI4HOI
CuTYyallil, IepeKnagy TEKCTIiB i3 He3HAIOMUX MOB, KOJlyBaHHA Ta JEKOLY-
BaHHA TEKCTIB;

e PpO3B’sA3yBaHHA 3a/iad JIOTiKM 3aco0aMy IPOrpaMyBaHHS.
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3anponoHOBaHNII Kypc Iepefbdadae MOrOIeHHs TeOPeTUIHOI 6a3y 3HaHb
y Tanysi ¢opMaabHOI Ta MaTeMaTNYHOI JIOTiKY; BiIIIpalllOBaHH TPAKTUYHNIX Ha-
BIYOK pO3B’13yBaHHA 3a/ja4 i3 BUKOPVUCTAHHAM 3aC00iB JIOTIiKIL.

Teopemuuna 6asa 3nanv: anredpa, ocHOBM (popManbHOI Ta MaTEMAaTUYHO] JIO-
IiKJM — BCe B MeXKaX IIKIJIbHOTO KypCYy.

IIpaxmuuni Haéuuku: BMIiHHA 3aCTOCOBYBATM METOAV JIOTiKM 1O PO3B’A-
3yBaHHA 3aJiay i3 pi3HMX Tajy3eil 3HaHb Ta IPOrpaMyBaTy PO3B’A3YBaHH 3aJaq
JIOTIKIL.

Mixcnpeomemmi 36°A3ku: YCIIiIIHE 3aCBOEHHS 3aJjad 1IbOTO KYPCY BMMArae
IMOOKNX 3HaHb 3 MaTeMaTMKY, HacamIepeq anredpu. Ik BUHO 3 Ha3BU Kypcy,
BiH CTOCY€eThCS ITP00/IeM MOBO3HABCTBA, EKOHOMIKM, MaTeMaTHKY, IPOTrPaMyBaH-
HA. ToMy BIIpoBa/pPKEHHA IIbOTO KYPCYy BUMarae IeBHOI 3araJIbHOI OCBI4eHOCTi Ta
€pPYAOBAHOCTI Y4YHIB.

IIpoepamne 3a6e3neueHHs Kypcy: HOCTATHbO MOB ITporpamyBaHHA Free Pascal,
Delphi (omepaniitha cuctema Windows).

[Tporpama Kypcy nepembadae pob6oTy 3 KOMI'IOTEpOM ab0 pO3B’sI3yBaHHS
3aJla4y yYyHsAMMU Ha 0araTbOX 3aHATTAX. TOMY HEIOIL/IBHO MOAiMATU 3aHATTA Ha
JIEKLIiiHI Ta MIPaKTUYHI — BOHM, SIK IIPABUJIO, € KOMOIHOBaHUMMU.

Kypc pospaxoBanuit Ha 70 rogus. [Iporpama nopana B TabnuyHiit Gpopmi
1 MICTUTD PO3IIOAI/I OCHOBHUX T€M KYpCY 3a FOAMHaMM, 3MICT HaBYa/JIbHOTO Ma-
Tepiasly Ta BMMOIU IO HaBYa/IbHUX JOCATHEHDb Y4HiB. OCKIZIbKM BCi 3aHATTA PO3-
IJCAHO IO Mapax (2 TofMHM OAMH pa3 Ha [iBa TVDKHI), KaJleHJapHUII II/IaH IIpaK-
TUYHO TaKUI CAMUIA, AK 1 TEMAaTUYHUIL,— [0 HbOTO C/IiJ] JO4ATH TIIbKU JaTU IIPO-
BEJlCHHA 3aHATD.

MOrOAWHHE NNAHYBAHHSA KYPCY, 3MICT HABYAJIbHOI0 MATEPIANY
TA BUMOTU 10 HABYAJIbHUX AOCATHEHDb Y4YHIB

(ycvoezo 70 200; 8 memamuunux 3anikie; 8§ memamuuHux oyiH06aHb)

K-cTp 3MicT HaBYaIbHOTO
TOAVH Marepiamry

HaByanbHi JOCATHEHH YYHIiB

8 KJIAC (32 200)

Tema 1. Bcryn. IIpenmeT, MeTOaM, OCHOBHI TepMiHM TOTiKM (6 200)

2 |IHcTpykTax i3 TexHiky Oe3me- | Y4HI MOBMHHI:
ku. [Ipegmer, MeTa i KOpOTKa  |e 3HAmu IMPeIMeT Ta METY JIOTiKI; YOMY

icTopid norikn. OcHOBHI Tep- JIOTiKa, AKY BOHV BMBYAIOTh, Ha3MBa-
minu. [TprunHy, 3 AKOI Hayka €ThCSI POPMaJIbHOIO; 1[0 TaKe abcTpa-
JIoTiKa Ha3MBA€TbCA GOPManb- | TYBaHHS;

Hoto. [ToHATTA NIpO abcrpary-
BaHH;I
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K-cTp
TOIMH

3MicT HaB4YaIbHOTO
Marepiamry

HaByanbHi JOCATHEHHA YYHiB

o YMimu IMPaBUIbHO KOPUCTYBATUCH
fesAKMY 6a30BUMY TepPMiHAMU JIOTi-
KV (IOHATTS, TBEP>KEHHA);

o Mamu ysAejieHHA IIPO MPaKTUYHE 3Ha-
YeHHs JIOTiKI.

[Tousartsa B noriui. Tumm, xna-

cudikarnisg moHATb. 3MicT i 06-
car noHATh. CHiBBigHOIIIEHH
MDK IOHATTAMU. [loMunku

Yy BUSHAYEHHAX IIOHATD.

Y4Hi noBuHHI:

e 3Hamu BU3HAYEHHS MOHATTS;
3aKOH CIIiIBBIJHOLIEHHSA 3MICTY
Ta 00CATY IIOHATD; KIacudikaiiro
IIOHSITh;

e yMimu BU3HAYATV TUII [IOHATTH,
JI0r0 3MICT i 006CAT; CIIIBBIHOILIEHHA
MIX IIOHATTAMU;

o Mamu ysAejieHHs IPO IOMWUIKN Y BU-
KOPUCTAaHHI IIOHATD.

ITomaHHA MOHATD Yy BUITIAL]
MHOXVH. CHiBpO3MipHICTb ITO-
HATb. TeMaTy4He OLIiHIOBAaHHA
(3amik).

Y4Hi IOBUHHI:

e 3HAMuU, AK i JI/iA YOTO IOJAIOTh I10-
HATTA 3a JOIIOMOIOI0 MHOXVH; AKi
IIOHATTA CIIBPO3MIipHi;

e yMimu IOJABATY IIOHATTA 3a JIOIO-
MOTOI0 MHOXVH; BiIpi3HATH CIIiB-
PO3MipHI MOHATTA BiJi HECIIIBPO3-
MipHUX;

o Mamu yA6JleHHA IIPO MOXKIUBOCTI
IIOJaHHA IIOHATD Y BUITIANL
MHOXVIH.

Tema 2. Cymkenns. Tunm cymxens (14 200)

CymxenHs. Tunm cypxenn. 3a-
IepeYeHH Cy/>KeHb. IcTuHHI
Ta XMOHI cymxeHHs. YacTKOBi
Ta 3arajbHi cymxeHHA. [IpocTi
Ta CKIAJHI CympKeHH:A. YoTu-
PUKYTHUK CyIDKEHb.

YuHi moBUHHI:

e 3HAMuY BU3SHAYEHH: CY/>KEHHA; TUIIN,
Knacuikalio cyaKeHb;

e YMimu aHaJIi3yBaTU CYMICHICTb CY-
IDKEHb 3a IOTIOMOT 00 YOTUPUKYTHU -
Ka CYKeHb; BIIPISHATY CYIPKEHHA 3a
TUIIAMU;

o Mamu yAeJieHHs PO Te, AK Bifipis-
HUTU ICTUHHE CY[IKEHHA BiJl
XMOHOTO.
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K-ctp 3MicT HaBYaTbHOTO . .
TOTMH MaTepiany HaBuanpHi JOCATHEHHSA YIHIB
2 |EnmemenTu anrebpu noriku ta | Y4YHi MOBUHHI:
CKIagHi cymKeHHA. OyHKIO- |e 3HAMU NPU3HAYEHHA anre6p1/1 JIOTIKWU;
HaJIbHI CXeMU JIJISI CKJTaJHUX OCHOBHI opmynu anreb6pu ymoriky;
CYZL’KEHb. e ymimu KOpUCTyBaTncsa GopMynIaMu
2 | Tabmuui icrunmocri cy- anreOpu OTiKu; (i)YHKHiOHaHbHMMM
oKeHb. Ix 3ACTOCYBAHHA 7O CXeMaMM [i/1A aHaJIi3y Ta CIPOILEHHA
PO3B’sI3yBaHHA 3ajjay. CTAAHNX CYIPKEHD; ,
o Mamu ysAeJieHHs TIPO 3B A30K CYIKEHb
i3 pyHKITiOHa/TBHMMM CXeMaMI.
2 | Po3p’s3yBaHHS JIOTiYHUX 3a- Y4Hi nOBUHHI:
nad. liarpamu Eiiepa — BeH- |e 3Hamu, K po3B’s3yBaTy JIOTiuHi 3a-
Ha. EnexTpoTrexHiyHi aHanoril. 7ladi; K po3B’A3yBaTy 3afiadi 3a J10-
nomororo pgiarpam Eitrepa — Benna;
€/IEKTPOTEXHIYHI aHa/IOr1i];
o yMimu KOPUCTYBATUCA €NIEKTPO-
TEXHIYHVMU aHAJIOTiAMMU IpU
pogB’ﬂsyBaHHi JIOTIYHMX 3a/ad;
o Mamu yAeJieHHA IIPO NOJAHHA IIOHATD
Y BUITIAMII MHOXK)H; IIPO ITOIAHHSA CY-
JPKEHD 32 OIIOMOTOI0 €JIEKTPOTEXHIU-
HIUX aHaJIOTili.
2 |KoHroHKTHBHA Ta Y4Hi OBUHHI:
V3 FOHKTVBHA HOPMaIbHi e 3HAMU BU3HAYEHHA TA NIPU3HAYEHHA
dbopmu (KHD, THD). [To- HOPMa/TbHUX PopMm;
CKOHaJjIi HopMasibHi popmu o ymimu nopisaoBaty KH®, THO i3
(IKH®, IJHD). ITKH®, JJHO;
o mMamu ys6neHHs po 3B’ a30K KHD,
JTH® i3 IKH®, ITHO.
2 | 3B’130K JOCKOHA/INX HOPMasib- | Y4YHi IOBMHHI:
HUX GopM Ta TAONMUIb ICTVH-  |e Mamu ys6/eHHs PO 3B 130K HOP-
HOCTI. MasIbHUX GopM i3 TabmMIsAMY icTVH-
HOCTI;
e 3HAMU, K OflEP>XYBaT HOPMaJIbHi
dbopmu 3 TabMNLIB iICTUHHOCTI;
o ymimu 6ynyBaTy HOpManbHi GopMu
3a TaOMUIIAMM ICTUHHOCTI.
2 | TemaTmyHe OIliHIOBaHHS

(3amik)
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K-cTh 3MicT HaBYaTbHOTO . .
TOTNH MaTepiany HaBuanpHi JOCATHEHHA YIHIB

Tema 3. OcHOBHI 3aKOoHM 10TiKN. YMoBuBoau (12 200)
2 |OcHoBHi 3akonM norikn. IIpu- |Y4ni nosmHHi:
KJIa[{U X 3aCTOCYBaHHA. e 3Hamu GOPMY/TIOBAaHHSA OCHOBHMX
3aKOHIB JIOTiKU;
o ymimu HOPMYIIOBATY OCHOBHI 3a-
KOH JIOTiKV; HABOAUTHY IIPUKJIAAN
CYIPKEHD, 1110 He BIJIIOBIAAIOTh LIVIM
3aKOHaM;
o Mamu ysAeJieHHs TIPO Te, N0 AKUX
00’€KTiB MO>KHA 3aCTOCOBYBATH 3a-
KOHU JIOTiKMU.
2 | YmoBuBopu. Tunu ymMoBMBO- | Y4Hi IOBMHHI:
niB. CHorismu, IX IpUK/IAAN. |e 3HAMU, IO TaKe YMOBUBiM; TUIIN yMO-
BUBOJIiB;
o ymimu (pOPMYITIOBATY IPOCTI CUTIO-
rismu;
o Mamu yAejieHHs PO IpaBuiIa
KOHCTPYIOBAaHHA IIPOCTUX CUJIO-
ri3MiB.
2 |IlonAaTrTs mpo HeoOXigHY Ta YuHi noBuHHi:
NOCTaTHIO YMOBU. IHAYKIiA Ta |e 3Hamu, YuM JOCTATHA YMOBA Bifipis-
JEeNYKIisA B yMOBMBOJAX. YMO- HAETHCA Bifi HEOOXiIHOI; 1[0 TaKe iH-
BUBOAYU 3a aHanoriaMmu. Jlo- IYKIIiA Ta JefyKIid; 0 TaKe KOHTP-
BEJIEHHA Ta CIIPOCTOBYBaHHA. NIpUKIaJ;
Konrtpnpuxknag. [Ipuknanu. e yMimu apryMeHTYBaTU CBOI
MIpKyBaHHA IIPY IOBEJIEHHI Ta
CIIPOCTOBYBaHHI (Ha MpOCTUX
NPUK/IA/Iax);
o Mamu ys6/eHHs TIPO MpaBuIa Mooy-
TIOBY 3a3HAYEHNX YMOBMBO/IB.
2 |CymnepedHOCTi B yMOBMBOJAX. |Y4Hi IOBMHHI:

ApryMeHTallis B Cylepeydli.
Tunn aprymentis. Henpumy-
CTMMa apryMeHTallis.

e 3HAMU, AK ITYKATU CYIIEPEYHOCTI
B YMOBMBOJJaX; 1110 TaKe IIpaBU/IbHA
apryMeHTallisd B Cylepeylli;

e yMimu BU3HAYaTV HENIPUIIYCTUMY ap-
T'YMEHTAIII0 B CyIlepeylli;

o Mamu yse6/ieHHS IIPO IPaBuUIa apry-
MeHTalIil.
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K-cTp 3MicT HAaBYa/IbHOTO . .
. HaBuanbHi JOCATHEHHSA YIHIB
TOAVIH Marepiany
2 |IIutannsa. Jlorivne popmymnto- | Y4Hi MOBUHHI:
BaHHA NUTAaHb. JIK IPaBUIBHO |e 3HAMU, AKi IUTAaHHA HE MOXKHA aHa-
CTaBUTU INUTAHHS. nizyBaty y GOopMabHiil JIOTiL; AK
MPABW/IbHO CTAaBUTY IIUTAaHHS;
o yMimu HaBOAWUTY IPUK/IAIV INTAHD,
IIOCTaBJ/IEHNX HEeIPaBUJIbHO;
o Mamu ys67eHHs TIPo JIoTivHe popMy-
JIIOBAaHHA IMUTAHb.
2 |TemaTtmyHe OLiHIOBaHHSA
(3amik)
9 KNAC (38 200)
Tema 4. MeToau nmOriku Ta MAKpOeKOHOMIKa (6 200)
2 |IHcTpykTax i3 TexHikM Oe3rne- | Y4Hi HOBUHHI:
K1. CIiBBiTHOIIIEHHA IPOILIO-  |e 3HAMU IIPO NPUYVHU TA HACTIIKI
BJIX Ta TOBapHUX Mac. AHasi3 inQrAnii Ta nednAwii; AKy ponb Bifi-
IPWYMH Ta HACTIAKIB iHQmANil | Trpae MOTiYHMIT aHA/TI3 eKOHOMIKM 1A
Ta gedanii. EkoHOoMika Ta NPUMHATTSA PABWIbHUX pillleHb;
CIIOXKMBaYi. e yMimu aHaJIi3yBaTy BIUIUB CIIiBBiJHO-
S } . LIE€HHs TPOLIOBOI Ta TOBApHOI Mac Ha
WYVHY CY4aCHOI €EKOHOMiY- .
P CYHACHO1 CKOHO CTaH €eKOHOMIKI;
HOI KpM3M Ta I HaCIigKy — J10-
, PU ' A o Mamu yA6JleHHA IIPO 3aCTOCYBaHHA
TiYHMIT aHAJIi3. - . :
JIOTIiKM [0 aHa/Ii3y 3afia4 €KOHOMIKIL.
2 | TematudyHe OIliHIOBaHHA
(3aik)
Tema 5. JIorika Ta 3agaui miHrBicTNKu (6 200)
2 |JIX 3po3yMiTi TEKCT Ha He- YuHi noBuHHi:

3HaloMiit MoBi. [Ipuknamu:
TaO/MUIi MHOXXEHHS Pi3HUMMA
MOBaMIL.

e 3Hamu, K 3acob6aMu JIOTiKM aHATi3y-
BaTVl HE3PO3YMIiTy Ha IepLIN
noryisay indopmariiro;

e ymimu aHa/mi3yBaTy 3aco6aMM JOTiKM
HECKJIa[IHI IIPUK/Iafy TEKCTIB Ha He-
3HalIOMUX MOBaX;

o Mamu ysAejieHHs IIPO JIOTT4HI
3acobu aHasi3y TeKCTiB Ha
HE3HallOMIX MOBAX.
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K-cTh 3MicT HaB4YaIbHOTO . .
. HaBuyanbHi JOCATHEeHH yYHIB
TOIVMH Marepiamry
2 |JloriuHuI1 aHa/i3 TEKCTIiB Ha Y4Hi moBMHHI:

PI3HUX MOBAaX Ta IepeKIaf LNX
TEeKCTiB.

e 3HAMU, AK JOIIOBHIOBATY Pi3HI
3aco0u JIOTiKY BIAaCHMMM 3HAHHAMMU
IUIA aHaJIi3y TEKCTIB Ha HE3HAMIOMUX
MOBaXx;

o yMimu BUKOPUCTOBYBATY BIACHI
3HAaHHA Ta IHTYILIIO i1 aHa/II3y
TEKCTiB Ha HE3HAJIOMMX MOBaX;

o Mamu ysAeJieHHs PO JIOri4Hi
Ta iHTY{TMBHI 3acobu aHanmizy
TEKCTIB Ha HE3HAIOMMX MOBax.

2 |IlizcyMKoOBe 3aHATTA 3 TEeMU. | Y4YHI IIOBMHHI:
Knacudikanis (yausamm) saco- |e 3Hamu, AKi € 3acobu aHaIi3y
0iB aHa/Ti3y TEeKCTiB Ha HE3HA- HE3PpO3yMINNX Ha IEePIINil IIOIIAL
IOMIX MOBaXx. TEeKCTIB;
TeMaTI4He OL[iHIOBAHHS e ymimu BUOMpaTy HaOiNMbLI 3pyYHi
(3a1iK). 3acobu aHasi3y TeKCTiB Ha He3Hallo-
MIX MOBax;
o Mamu yA6JleHHA TIPO Te, 3 YOTO
IIOYVMHATH «IEKOMYBaHHA» TEKCTIB
Ha HE3HAMIOMMX MOBaXx.
Tema 6. Po3B’s13yBaHHs TOTiYHNX 33424 i3 BUKOPUCTAaHHAM
KoM '1orepa (8 200)
2 |IIpukmagy npocTux Ta CKaazj- |Yd4Hi NOBUHHI:
HUX YMOB Y PO3TQIy)KeHHAX.  |e 3HAMU, AKUI 3B’ 30K MDXX yMOBaMu
Y pPO3Traly>KeHHAX Ta 3aKOHAMMU JIO-
TiKU;
e ymimu aHaMi3yBaTy 3aco6aMM TOTiKN
CKJIaJIHI YMOBY B PO3Ta/Iy>KEHHAX;
o Mamu ysAe6JleHHs TIPO Te, 110 3aCTOCY-
BaHHS 3aC00iB JIOTiKY CIIpUsi€ O6iTbII
eeKTMBHOMY BUKOPUCTAHHIO PO3-
rajIy>KeHb.
2 |AHai3 cK1afHUX YMOB Y pO3- | Y4Hi IOBMHHI:

rajy>KeHHAX MeTO/laMM JIOTiKIL.
ExBiBasieHTHI po3srany KeHHA.

e 3HAMU, K aHAI3 3aCO0aMM JIOTIKM
IIO3BOJIAE CIIPOCTUTU YMOBU B PO3-
Ta/Iy>KeHHAX;
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K-cTp 3MicT HaBYaJIbHOTO . .
TONH MaTepia)Iy HaBuanpHi JOCATHEHHS YIH1B
e yMimu CIPOLIYBAaTY CKJIaJJHI YMOBU
B pO3raay>XeHHAX 32 JOIIOMOIOI 3a-
co6iB noriku;
o Mamu ysA6JleHHA TIPO Te, AK CTBOPIO-
BaTy CIIPOIEH] eKBIBaJIECHTHI po3ra-
JTy>KEHHA.
2 |IIpukimagu 3ajja4d 3 yMoBamMu Y4Hi nOBUHHI:
y Timi nukoy. Jlorika Ta 3ajjaui  |e 3Hamu, AK aHasIi3 3acob6aMu JIOTiKM
nepe6opy 3 0OMe>KeHHAMMU. CIIPVSIE IPUCKOPEHHIO POOOTH a/ro-
CkopodeHHs mepebopy. PUTMIB Ta IpOrpam;
o YMimu wiyKamu Taxi IOC/TIJOBHOCTI
I, AKi JO3BOIAKTb CKOPOTUTH I1e-
pebip;
o Mamu ysaejieHHA IIPO MOXK/IMBOCTI 3a-
CTOCYBaHH JIOTiKM JJO aHAJIi3y ajro-
PUTMIB Ta IIPOIpaM.
2 | Temarnune orjiHroBaHHSA (3a/1iK)
Tema 7. Jlorika Ta 3agaui kpunrorpadii (6 200)
2 |IIlo Take kpunrorpadia. Cra- | Y4Hi MOBUHHI:
POBMHHI aITOPUTMM KOIYBaH- |e Mamu ys6/eHHs PO 3ajadi Ta MeTO-
HA TeKCTiB. [Ipuknann. nu Kpuntorpadii;
* 3HAMU MeTY, OCHOBHI 3acO6M KpuII-
Torpadii;
o yMimu IEKOJyBaTV HECK/IaJHI KPUII-
TOTPAMIL.
28 |JloriuHuii aHai3 3aKOJOBAHUX |Y4HIi IIOBMHHI:
TeKcTiB. [Ipukmann. o MAmu ys6/1eHHs TIPO 3ac00M KOyBaH-
HA TEKCTIB;
e 3Hamu pocTi MeToay MNQpPyBaHHA
(xomu Llesaps, Bixxenepa);
e yMimu KOZYBaTU Ta J€KOLYyBaTU TEK-
CTY LJVIMM METOJAM.
29 |JloriuyHmuit aHami3 3aKOJOBAaHMUX | YYHIi IIOBMHHI:

TeKCTiB. [Ipukmanm.

TemMaTuuHe O1[iHIOBaHHSA
(3amik).

o Mamu yAejieHHs IIPO BUKOPUCTaHHA
aHaJIOriN P NEKOAYBaHHI
TEKCTIB;
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K-cTp 3MiCT HaBYa/IbHOTO . .
TONH MaTepiany HaBuanpHi JOCATHEHHA YIHIB

e 3Hamu 3aco6M KORyBaHHA, 10 Oa-
3YIOTbCA Ha YaCTOTHOMY IiIXO/i, Ha
aHaJIOTifAX;

* YMimu BUKOPYCTOBYBATH IIi 3aCO6M
Ha HeCK/IaJHMX 3a/la4ax.

Tema 8. Po3p’s13yBaHHs 3aJa4 IOTiKM 3 BETMKOIO KiTbKiCTIO
ymoB (12 200)
2 |IIpuximapu 3agad 3 BEMKOMO Y4Hi noBuHHI:
KiZTbKICTIO YMOB. 3aada «XTO |e Mamu ys671eHHS IPO 3acobm
B SIKOMY OYZIMHKY >KIBE». PO3B’sI3yBaHHA CK/IATHNX 3a/1a4;
> | Ananis roriuayx sanad is 6a- e 3Hamu, sKi 3acobu }IOI‘iKI/f CJIiJT BU-
raTbMa ymoBamt. [IpUKIaz; KOPUCTOBYBATH /L PO3B A3yBaHHS
saaua «AKTpUCH>. CK/Ia/IHUX JIOTTIHIX 3a/ia%;

e yMimu KOHCTPYIOBaTU
QJITOPUTMM PO3B’SI3yBaHHS CK/IATHIX
3ajiay.

2 |Ax nporpamyBaTu 3agaui Y4ni noBuHHi:

3 BE/IMKOIO KIJIBKICTIO YMOB. o Mamu ys6neHHs TIPO PisHi 3acobm

[Ipuknaj: po3B’A3yBaHHA CTIO- | PpO3B’sA3yBaHH: peOyciB;

BECHOTrO pebyca. o 3Hamu, sIKi 3acoOM CIIifi BUKOPMU-
CTOBYBATH JIs PO3B’I3YBaHHS
peoycis;

e yMimu BUKOPUCTOBYBATU Pi3Hi 3a-
co6V MaTeMaTVKY Ta JIOTiKY JIs
pO3B’sA3yBaHHA peOyCiB.

2 |IIporpaMyBaHHA Y4ni nOBMHHI:

PO3B’sI3yBaHHS CJIOBECHOTO o Mamu ys67eHHs TIPO 3acOOM CKOpPO-

pebyca 31 CKOpOUEHHAM KiNlb- JeHHs Iepebopy Ipu po3B A3yBaHHI

KOCT] TiIl. peoycis;

e 3HamMu, AKi 3acOOM JIOTIKM C/IiJ] BUKO-
PUCTOBYBATH 11 3MEHIIIEHHA
KIZIBKOCTI IIOPIBHAHD IIPU
pO3B’s13yBaHHi pebyciB;

e yMimu ONTUMI3yBaTH aJITOPUTMU
pO3B’s13yBaHHA pebyCiB.

2 |IlimcyMKOBI YpOKM 3 TeMU
2 | Tematuyne orjiHIOBaHHS (3aJIiK)
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