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1. OMIUC JUCLHUTIITHA

P03HOIli.]'l roamH 3a HaBYaJIbHHUM

HaiiMeHyBaHHSI OKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
. - Jlexyir:
Kinvxicmo kpeoumis: 4 2 ‘ y,
Mooynig: 4 Ilpaxmuuni 3auamms:
3acanvra kinekicme 2o0un: 120 24 ‘ 8
Pik susuenns oucyunninu 3a Hag4aILHUM Jlabopamopmi 3ansamms:

NAAHOM. mpemiil |

CeminapcoKi 3auammsi:

Cemecmp: 'V - ‘

Tusicnese Haganmasicents (200.): Koncynomayii:

- aynuTtopHe: 4 2 \ -

- camocriiina pobora: 5 Inousioyanvmi 3anamms:

Dopma niocymK08020 KOHMPOIIO: eK3AMEH - | -

Moea nasuanns: ykpaincbka Caocmiitna poboma:
i 72 | 108

2. META JUCIIAIJIITHU

HopmarnBHa HaBuanpHa nuciuiurina "EnemeHTapHa mareMaruka' € CKIQJIO0BOIO IHKITY
npodeciiiHoi mAroToBKM (axiBIiB 3a MPOrpaMoI0 MiArOTOBKHM OakanaBpiB creriaabHocTi 014.04
Cepenns ocBita (Marematuka).

IIpeaMeToM  BUBYEHHS HaBUYAIbHOI JUCIHMIUIIHM € OCHOBHI IOHATTS €JeMEHTapHOI
MaTeMaTUKU Ta il ICTOpii, METOAIB pPO3B’s3aHHS 3ajay, PO3B’s3aHHS 3a7ady 3 IapaMeTpaMu;
noriubieHe BUBUEHHS PO3/ILIIB €JIeMEHTapHOI MaTeMATUKH.

MeTta BUBYEHHS €JNEMEHTAPHOI MAaTEeMAaTWKH Ma€ JIBa B3a€MOIIOB’S3aHI AaCMEeKTH —
3araJlbHOHAayKOBUH 1 (paxoBuii. 3araJbHOHayKOBa MeTa BHBUYEHHS KypCy MOJSra€e B TOMY, L100
BHUCBITIIUTH 1CTOPi0 (POPMYBAHHS, PO3BUTKY 1 TpaHchopMallli MaTeMaTU4YHOI Hayku. BuBueHHs
icTopii MaremMaTWku B pamMKax (axoBoi MIATOTOBKM Ma€ Ha METI JAAaTH MaiOyTHIM y4YuTeIsIM
MaTeMaTH4yHl 3HaHHS, HEOOXiJHI IM U1 MNPaBUIBHOTO PO3B’A3yBaHHA METOAOJOTIYHHUX 1
METOAMYHUX MHUTaHb, K1 BAHUKAIOTh y MPOIIeC HaBYaHHS MaTeMaTUKH B IIKOJI.

3HaHHS, HABUYKU W YMIHHS, OTpPUMaH1 CTYAEHTAaMHU IiJ] 4ac BUBYEHHS KypCy, CHPHUSIOTh
PO3BUTKY 3arajlbHOi MaTeMaTU4HOI KyJIbTYpH, HEOOXiIHOI A TIAMOOKOro pO3yMiHHSA wLijeH i
3aB/IaHb SIK OCHOBHOI'O LIKIJIBHOTO KypCy MaTeMaTHUKH, TaK 1 IIKUIbHUX (aKyJIbTaTUBHUX KYpCIB,
3a0e3neuyioTh TBOPYMH pIBEHb BUKOHAHHSA MaiOyTHIMH BUUTENSIMH MAaTEMaTUKH OCHOBHHX
BUPOOHNYMX (QYHKIIIH.

IlepenymoBu BuBueHHs [aHOi HaBYaJIbHOI JMCLUUIUIIHM  CTYAEGHT pPO3MOYHUHAE,
MPOCIyXaBIIX i OCHOBH B CEpeHIN IIKOJI Ta MPOCIYXaBUIM Kypc MaTEeMaTHYHOTO aHamli3y,
JTMCKPETHOI MaTeMaTHKH.

MixaucuunjinapHi 3B’a3ku: BuBueHHs quCIUTUIIHU 6a3y€e€ThCsl, OKPIM 3HaHb MIKIJTBHOTO
Kypcy MaTeMaTHKH, Ha 3HAHHIX KypCiB MaTeMaTHM4YHOIO aHalidy, anreOpu Ta, TeoMeTpii,
MaTeMaTU4yHO1 JIOTiKK, Teopii uwmcen. [ucuummina "EnementapHa MareMaTtuka' BHBYAETHCS
napajienabHO 3 MeTOIMKOI0 HaBYaHHS MaTeMaTHUKH 1 € 6a30BOIO JUIsl BUBYCHHS TaKUX JMCLUIUIIH 5K
[IpakTUKyM 3 MIKITBHOTO Kypcy MareMaTHkH, CydacHi MeTOIM HaBUYaHHS MAaTEeMaTHKH.




3. OUIKYBAHI PE3YJIbTATH HABYAHHS
BuBueHHs HaBuUalbHOI AMCUUIUIIHU Iependadae (GOpMyBaHHS Ta PO3BUTOK Y CTYJCHTIB
KOMITIETCHTHOCTEH Ta MPOrPpaMHHMX pPe3yJIbTaTiB HaBYaHHS BIATOBITHO JO OCBITHBO-TIPOQeECciiHOT
(ocBiTHBO-HAYKOBOI) porpamu «CepeaHsi OCBiTa: MaTeMaTHKA.

Indopmanisa npo KOMIETEHTHOCTI Ta BiAMOBIAHI iM porpamMHi
pe3yJIbTAaTH HABYAHHSA 32 IMCIUILIIHOK)

udp udp
KOMIIeTe KommnerenTHocTi NPOrPaMHUX IIporpamMHi pe3y1bTaTH HAaBYAHHS
HTHOCTI pe3yJIbTaTiB

3aranbHi komnerenTHocTi (3K)

3K1. 3HaHHA Ta PO3yMiHHS ITPH 1 JleMOHCTpy€e 3HaHHS 3 TEOPETHYHOI Ta
MpeaMeTHOI 00JIacTi Ta MPUKIAJHOI MATEMaTHKH T4 METOAUKU
po3yMiHHA TipodeciitHOT i HaBYaHHS.

TSTBHOCTI. I1PH 15. HemoHcTpye 3IaTHICTD o
pO3B’si3yBaHHS TNpodeciifHnX 3a7ad B
00J1aCcTi MAaTEMaTHKH

3K8. 3natHicTs BunTHCS 1 oBonoaiBatu | [IPH 8. BukopucToBye pizHOMaHITHI pecypcu
Cy4YaCHWMH 3HAHHSIMHU. IUTS TIOIIYKYy TOTpiOHOT iH(opMariii,
KPUTUYHO aHallizye ¥ OomparpboBye
iH(pOpMAILIiI0 3 METOI0 BUKOPUCTaHHSI i1
y  HaBUampHIH 1  mpodeciiinoi
TISIBHOCTI 3 JMOTPUMAaHHIM
NPUHIIHIIIB JI00pOYECHOCTI Ta
BH3HAHHSIM aBTOPCHKUX IIPaB.

ITPH 17. JeMoHCTpye HaBUYKH YCHOTO Ta
MMCBMOBOTO CITIJIKYBaHHS JI€P’KaBHOIO
MOBOIO, BHUCIIOBIIIOETBCS HA  TEMY
MaTEeMaTHKH 3 BUKOPUCTAHHIM
BIJINIOB1THOT TEPMIHOJIOT .

ITPH 22. [Ipe3enTye, OOroBOPIHOE Ta 3axHINAE
BIIACHI TIOTJISIIA B YCHIH 1 MHUCHMOBIH
¢dopmax Ta 3a JOMIOMOT 010
iH(pOpMaIliHHO-KOMYHIKaIliTHHX
TEXHOJIOT1H

I1PH 23. 3MaTHUN BUUTHCS YIPOJIOBX KHUTTA 1
BJOCKOHAITIOBATH 3 BUCOKMM piBHEM
aBTOHOMHOCTI ~ HaOyTy mixg  4ac
HaBYaHHS KBai(ikarliro.

Creuianbhi komnereHTHOCTI (CK)

CK1 3nataicts ¢GopmyBat B yuHiB | [IPH 9. [epeTBOproe cinoBecHWit Matepian y
MPEeIMETHI KOMITIETEHTHOCTI. MaTeMaTh4YHi Mozeni, CTBOPIOE
MareMaThuHl Moueial 00 €KTIB  Ta
MPOLECiB Uil PO3B’sI3yBaHHs 3ajad i3
PI3HHX MIpeIMETHUX Taidy3el 3aco0amMu

iHpopMaLiHUX TEXHOJIOT1H 1
pOrpaMyBaHHS.

ITPH 17. JIeMOHCTpye HAaBHYKHM YCHOIO Ta
MMMCHEMOBOTO CIUIKYBaHHS
JIEP’KaBHOIO MOBOIO, BHCIIOBIIIOETHCS
Ha TEMY MaTeMaTHKU 3
BUKOPUCTAHHIM BIAMOBIAHOL
TEPMIiHOJIOT1].

TTPH 20. Oprani3oBye cHiBOpamio y4HiB 1

BHUXOBAaHIIIB Ta €()EKTUBHO IMPAIIOE B
KoMaHi (TemarorivHOMy KOJICKTHBI




OCBITHBOTO 3aKIany, IHITAX
npodeciiiHuX 00’ €AHAHHSIX).

CK6

3naTHICTD BUKOPUCTOBYBAaTH
CHCTeMH] 3HaHHA 3 MaTEMaTHKH,
HeJaroriki, METOAWKN HaBYaHHS
MaTeMaTHKH, icTopii ix
BUHUKHEHHS Ta PO3BUTKY.

ITPH 1.

ITPH 8.

ITPH 9.

ITPH 22.

ITPH 23.

JeMoHCTpY€e 3HaHHS 3 TEOPETUYHOI Ta
MIPUKIJIQIHOI MaTeMAaTHUKH Ta METOAUKH
11 HaBYaHHS.

BukopucTtoBye pizHOMaHITHI pecypcu
IUIST TIOIIyKYy TOTpiObHOT iH(popMarii,
KPUTHUYHO aHaJi3ye ¥ OIpanboBye
iH(pOpMAaLIiI0 3 METOI0 BUKOPUCTAHHS i1
y  HaBYaJbHIi 1  mpodeciiHOi
TSITEHOCTI 3 JMIOTPUMAaHHSIM
MPUHIHIIIB JI00pOYECHOCTI Ta
BH3HAHHSIM aBTOPCHKUX IIPaB.
[lepetBoproe cnoBecHWit Marepian y
MaTeMaTHYIHI MOJeI, CTBOPIOE
MaTeMaTH4Hl MoIelll O00’€KTIB Ta
MIPOLIECiB I PO3B’A3yBaHHS 3ajad i3
PI3HUX TIpPEeIMETHHX Taixy3el 3aco0amMu
iHpOpMaLiHHIX TEXHOJIOT1H i
pOrpaMyBaHHSI.

[Ipe3entye, 0OroBOpIOE Ta 3axHIIAE
BJIACHI TOTJISIAM B YCHIM 1 MHCHMOBIH
(dhopmax Ta 3a JIOTIOMOT'OF0
iH(OopMAaIifHO-KOMYHIKaIliHHUX
TEXHOJIOT1H

3MaTHAN BYUTHUCS YNPOAOBXK KUTTS 1
BIOCKOHAIIOBATH 3 BUCOKUM piBHEM
aBTOHOMHOCTI ~ Hal0yTy mim  dac
HABYaHHS KBaJIi(iKaIlito.

CK7

31aTHICTh e(heKTUBHO
3aCTOCYBaTH TIPYHTOBHI 3HAHHS
3MICTY HIKITEHOT MATEMATHKH.

ITPH 8.

ITPH 9.

ITPH 15.

[MIPH 8. BukopucToBye pi3HOMaHITHI
pecypcu JuUis  TOMIyKy TOTpiOHOT
iHdopMarii, KpPUTHYHO aHANI3ye W
onpaipoBye iHGOpMAII0 3 METOI
BUKOpUCTAaHHS 11 y HaBYalbHIA 1
npoeciiinoi TUSTBHOCTI i3
JOTPUMaHHM NPUHIIHIIIB
JI0OPOYECHOCTI Ta BHU3HAHHSM
aBTOPCHKHUX IIPaB.

[lepeTrBoproe cnoBecHuii Marepian y
MaTeMaTUYHI MoJIei, CTBOPIOE
MareMaThuHi Momenl O0’eKkTiB  Ta
MPOLECIB Il PO3B’sI3yBaHHs 3ajad i3
PI3HHX MIpeIMETHUX Taidy3ed 3aco0amMu
iHpOpMaIi HHIX TEXHOJIOT1 i
MpoTrpaMyBaHHSI.

HemoHCTpyE 3/IaTHICTb pif)
pO3B’si3yBaHHSI MpoQeciiiHuX 3aj1ad B
00J1aCTi MATEMAaTHKH

CK8

3/1aTHICTD aHaTi3yBaTH
MaTeMaTHYHY 3aja4y, PO3rJisiiaTH
pi3Hi criocodu 11 po3B’si3yBaHHSI.

ITPH 9.

ITPH 17.

INPH 9. [IleperBoproe cnoBecHUit
MaTtepiall |y MaTeMaTH4YHI MOjedi,
CTBOPIOE MaTeMAaTU4HI MOJIEJIl 00’ €KTIB
Ta MPOLECIB U1 PO3B’A3yBaHHS 3a1ad
i3 pI3HUX MpeJMEeTHUX  Traimy3el
3acobamu 1H(GOPMALIMHUX TEXHOJIOTIH
i IporpaMyBaHHS.

JeMoHCTpYe HaBHUYKH YCHOTO Ta
MIICBMOBOTO CIIUIKYBAaHHS JIEPKaBHOIO
MOBOIO, BHUCIIOBIIIOETBCS HA  TEMY
MaTEeMaTUKH 3 BUKOPHUCTAHHSIM




BIJIIOBITHOT TEPMIiHOJIOTII.

CK12 3nathicts edextuBHO mianysatu | [IPH 15. JlemoHcTpy€E 3IATHICTb JI0
Ta OpraHi3oByBaTd pi3HI Qopmu pO3B’si3yBaHHS MpodeciiiHuX 3amad B
T03aKJIaCHOT poboTtu 3 00J1aCTi MaTEMaTHKH
MaTEeMAaTHKH. ITPH 20. OpranHizoBye CHiBIpaIio y4YHIB 1

BUXOBaHIIB Ta €()EeKTUBHO MpaIioe B
KOMaHAi (TmeJarorivHOMy KOJIEKTHBI
OCBITHBOTO 3aKiamy, THIIIX
npodeciiiHuX 00’ eAHaHHSIX).

ITPH 22. [Ipe3enTye, OOroBOpHOE Ta 3axXHINAE
BIIACHI TIOTJISIIA B YCHIW 1 MHUCHMOBIiH
thopmax Ta 3a JIOTIOMOT 010
iH(pOopMaLifHO-KOMYHIKaLliHHUX
TEXHOJIOT1H

[1PH 23. 3m1aTHUN BUUTHCS YNPOIOBXK >KHUTTSA 1
BJOCKOHAJIOBAaTH 3 BUCOKUM piBHEM
aBTOHOMHOCTI ~ Hal0yTy mim  dac
HaBYaHHS KBai(ikarliro.

CK13 3natHicTh npoekTyBatu nimicHuit | [TIPH 15. HemoHCTpyE 3JIaTHICTb bife)
npollec HaBYaHHs, BHUXOBaHHS Ta pO3B’si3yBaHHSI MpodeciiiHuX 3agad B
PO3BUTKY Y4HIB 3acobamu 00JacTi MaTeMaTHKH
MaTeMaTHKH ITPH 20. OpranizoBye CHiBIpaIio y4YHIB 1

BHUXOBAaHI[IB Ta C(EKTUBHO IMPAIIOE B
KOMaHAi (MeJarorivHOMy KOJIEKTHBI
OCBITHBOTO 3aKiamy, IHIITHIX
npodeciiHuX 00’ €THAHHSAX).

CK14 31aTHICTh ananizyBaty, | [IPH 22. [Ipe3eHTye, OOrOBOPIHOE Ta 3axXHINAE
JIOCTDKYBaTH Ta TPE3eHTYBAaTH BIIACHI TIOTJISIIA B YCHIN 1 NMHUCHMOBIiH
HEeIaroriyHuii TOCBIN HaBYAHHSI thopmax Ta 3a JIOIIOMOT OO
YUYHIB MaTeMaTUKd B OCHOBHIH iH(pOpMaIliHHO-KOMYHIKaIliHTHHX
(6a30Biif) cepemHil KO TEXHOJIOT1HI

Marpuus BiANIOBITHOCTiI KOMIIETEHTHOCTEH pe3yJIbTATaM HABYAHHS 32
JTUCIUILTIHOIO
Mugp Pe3yabTaTu HaBYaHHSA
KOMIeTe . R ABTOHOMHICTb Ta
. 3HaHHA Yminns Komynikauis . . .
HTHOCTI BiANnoBigaabHiCTH
3K1 ITPH 1 ITPH 15
3K8 I1PH 8 ITPH 17, TTPH 22 [1PH 22, TTPH 23
CK1 ITPH 9, IT1PH 17, ITPH 20 I1PH 20
CK6 ITPH 1 IT1PH 8, [IPH 9 I1PH 22 [1PH 22, ITPH 23
CK7 ITPH 8, I1PH 9. [IPH
CK8 ITPH 9, IT1PH 17. TIPH 22 ITPH 22
CK12 I1PH 15, ITPH 20 , [IPH 23
CK13 ITPH 15 ITPH 20
CK14 I1PH 22 ITPH 22




4. TEMATUYHWN IIJIAH JUCIHATLITHA

KiabkicTh ronun KiabkicTh ronun
(1eHHa (popmMa HaBYAHHS) (3a04Ha (popmMa HABYAHHS)
e c— Bl = T Bl =
- &z as) < — & = jas) <
Ne . = 2 H 2| 5|2 AE J E 2 H 2| 5B AE o
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= = |'S < 9 O |8 ds g = = |'S < @ OB ds g
2| TIBEE| 212939 2 1385 51593
o @
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3microBuii Mmonyab 1. [iiicHi yncaa. YucioBi Bupa3u
1 Tema 1. Ilomsarra mpo |4 2 2 4 2 2 8
HaTypasibHi, i,
paltioHaIbHI, IiHCHI
qrcra.
2 Tema 2. Bignomenns i|4 2 2 4 8

niponopitii. BigcoTku

3micToBHil MOayJIb 2. Anre0paiuHi BUpa3u

3 Tema 3 Bumu | 8 4 4 6 ’ ’ 8
anreOpaiYHuX BUPA3iB

3microBuii Moayab 3. DyHkii i rpagikm.

4 Tema 4 Ilomsarrs npol|4 |2 |2 4 6
(dhyHKIIIT0

5 Tema 5 Pamionansui|4 2 2 4 8
dyHKIiT

6 Tema 6 Ippamionansni|4 |2 |2 4 |2 2 8
¢bysakmii, ix rpadikm i
BJIACTHUBOCTI.

3micToBuii Moayab 4. PiBHsIHHS, HepPiBHOCTI Ta IX cucTeMH

7 Tema 7 [onsrrs |6 2 |4 4 8
PiBHSIHHSI, HEPIBHOCTI 3
OJHICI0 3MIHHOIO

8 Tema 8 OcHoBHi |4 |2 |2 4 212 8

TPUTOHOMETPHUYHI1

BIJOMOCTI

3micToBuii Moayasb S. I'eomeTpist
9 Tewma 9 [nanimerpist 4 12 |2 4 ’ ’ 8
10 |Tema 10 Crepeomerpist |4 2 2 4 8
IincymkoBuUii KOHTPOJIb 30 30
Pazom: |46 |22 |24 72 112 |14 |8 108

5. MPOT'PAMA HABYAJIbHOI JUCHUILITHHA

3microBuii moayJs 1. lilicHi uncaa. Yuciaosi Bupasun
Tewma 1. IloHATTS NpPO HATYpPaAJBbHI, HiJIi, palioHANbHI, AilicHI YKCcIa.
3B'130K MK MHOXXHUHAMH HaTypaibHUX ( N ), uinux(Z ), parionansHux (Q ), aificHux (R) uncen.
[loninpHicTes HaTypanbHUX uucend. IIpocTi 1 ckmaneHi uucia. Po3kiaa HaTypalbHOTO 4HUCla Ha
IpOCTI MHOXKHMKHM. HalOinpmmid criabHUN TUTBHUK Ta HaliMEHIE CIIJIbHE KPaTHE HATypalbHUX
qHCe.
[TpuHIMI Ta METOJ MAaTEeMAaTUYHOI 1HIYKIIII.
YucnoBi NPOMIKKH.
ApudmernuHi Aii 3 palllOHATBHUMH 4YHCIaMd. Moaynb JiHCHOTO 4YHCIa Ta HOro OCHOBHI
BJIACTUBOCTI.
[ToHATTS TPO KOpiHB 7 -TO CTENEHS Ta apUPMETUYHHUN KOpiHb 7 -TO CTEHeHs 4Yucia d.
[TepeTBOpEeHHS YMCIOBUX BUPA3iB, IO MICTATh PaJHKaIIH.




Creninp 3 AiICHUM NOKAa3HUKOM: O3HAYEHHs, BIACTUBOCTI. [lepeTBOpEHHS YMCIIOBUX BUPA3iB, MO0
MICTSTh palliOHaJIbHI CTEMEHI.
Jlorapudm uncna. OcHoBHA JorapuMidHa TOTOXKHICTb. DopMynu norapudpma creneHs, J00yTKy,
yacTku. Popmyna nepexolry 10 1HIIOI OCHOBM. [lepeTBOpeHHS YMCIOBHUX BUPAa3iB, IO MICTAThH
norapupmu.
Cepenne apudmMeTnuHe Ta cepeiHeE TeOMETPUYHE YKcen. 3B'SI30K MK HUMHU
Iemopuuni acnekmu mamemMamuiyHux 3HaHb NPO YUCTIO
Tema 2. Bionowiennsa i nponopuii. Biocomku.
[TonsiTTst BimHOIIEHHS (ApO0Y).
[Tponopuist. OcHOBHA BacTUBiCTh Tpomnopuii. [IponopiiiiHe aineHHs yuces.
[Ipsima 1 o6epHEeHa MPOMOPITiKHI 3aIEKHOCTI.
3Haxo0/pKEHHS IpoOy Bij YKCia Ta YUCIa 32 HOTO IpoOoM.
Biacotku (mporientn). OCHOBHI THIH 3371a4 HA BIJICOTKH: 3HAXOXKCHHS
BIZCOTKIB BIJ MAHOIO YHCJIA, 3HAXOMKEHHS 4YKCIa 3a HOro BIACOTKOM, BCTAHOBJIEHHS SKHN
BIJICOTOK B1Jl JAaHOT'O YKCJIa CKJIA/Ia€ 1HIIE JaHe YKCIIO.
[ToHATTS PO KPYTOBi Aiarpamu.
DopMyaHu MPOCTUX 1 CKIAIHUX BIACOTKIB. 3a/1a4l Ha MPOCTI 1 CKJIa/IHI BiICOTKH.

3micToBHii MOaYyJIb 2. AlreOpaiuHi BUpa3u
Tewma 3 Buou anzeopaiunux supaszie
OcnoBHi noHsATTA. [IpunycTiumi 3HaYeHHS 3MiHHUX. TOTOXHI TepeTBOPEHHS aNreOpaidHuX BUPa3iB.
[ini pamionanbHi Bupazu. OmHowieHH 1 omnepallii Ha HUMU. MHorouneHu. CTaHIapTHHA BHTJISL
MHoOrowieHa. @OpMyIH CKOPOUYEHOTO MHOKEHHS. PO3KI1ag MHOTOWIEHIB HA MHOKHUKH.
llpobosi payionanvui eupasu. PauioHanbHuil npid 1 floro ocHoBHa BiacTUBICTh. CKOpOUYEHHS
pamioHabHUX ApoO0iB. 3BeIEHHS palliOHATBHUX APOOiB A0 CIUIFHOTO 3HAMEHHUKA. ApUPMETHYHI
il Hax parfioHadbHUMH JpoOamu. [limHeceHHS palioHANIbHOTO ApoOy A0 IJIOrO CTEMeHs.
[lepeTBOpeHHS palioOHATBHUX BUPA3iB.
Ippayionanvni  eupasu. HaimpocTinn mnepeTBopeHHs apuMETHUYHHUX KOPEHIB (pajiKaliB).
[lepeTBOpeHHs ippallioHaIbHUX BUpPa3iB.
Tpancyenoenmni  eupaszu. IIOHATTA TpaHCLUEHAEHTHOTO BHpa3dy. BusHaueHHs Jorapugma,
JOJATHOTO 4YHUCJIa 3a JIaHOK OCHOBOw. BmactuBocti norapu¢mis. JlorapudmyBanus 1
MOTEHI[IFOBaHHS.
Icmopuuni acnekmu mamemamuyHux 3HaHb NPO aneeOPaiyHi eUPasuU.

3microBuii Moayab 3. ®yHkuii i rpadiku.
Tema 4 Ilonammsa npo hynkuiro
Crniocobu 3ananHs QyHKI].
I'padix ¢ynkuii. IloOynoBa rpadika (yHKIII METOIOM T€OMETPUYHHMX NEPEeTBOPEHb. YMTaHHS
rpadika QyHKIIiI.
OcHoBHI KJlacu (yHKIIIM: MOHOTOHHI (3pocTaroui, CHajHi, HECMaJHi, He3pOCTaroyl); OOMEXKeHi;
NapHi, HeMapHi; NepiONYHI.
[TonsTTst mpo 00opoTHICTH GYHKIIT Ta 00epHeHY QyHKUi0. Kputepiit o6opoTHocTi. BiactuBicts
rpadikiB B3aeMHO 0OepHEHMX (QYHKIIH. 3HaxomxeHHs oOepHeHoi (QyHKuIi n0 (yHKHIi, 3amaHOl
aHaJIITUYHO.
Tema 5 Pauionanvni ¢pynxuii
Jliniitna ¢ynkuis. [padik ninilinoi ¢pynkuii, ii Bractusocti. ®ynkwii y= x°, y=x, y=x" , , ix
rpadiku, BIaCTUBOCTI.
OGepHeHa IPONOpLiiiHiCcT Ta Apo6oBo- JiHiliHa PpyHKIIi. IX rpadik, BIacTHBOCTI.
Kpanparuuna Qynkiis. [i rpagik i Bnactupocti. Pi3Hi BUNaaKu po3TallyBaHHs MapabolM y cucTeMi
KOOpJUHAT Y 3aJIeKHOCTI B1Jl 3HAYEHb KOE(PIIIEHTIB Ta AUCKPUMIHAHTA KBaIPATHOTO TPUUJICHA.
JIiniiiHi, KBaJpaTHi, APoOOBO- palioHaTbHI PIBHSHHS Ta HEPIBHOCTI 1 IX CHCTEMH.
[cTropuuHi aciekTH po3BUTKY MaTeMaTHYHUX 3HaHb MPO (PyHKIIT
Tema 6 Ippauionanvnui pynkuyii, ix zpaghiku i enacmugocmi.
IppartionanbHi piBHSHHS 1 HEPIBHOCTI.
TpuronomerpuyHi Ta 06€pHEHI TPUTOHOMETPUYHI (QYHKIIIT
O3HaueHHs cHHYca, KOCUHYCA, TAHT€HCa 1 KOTAHI'€HCa KyTa.



Panian. PanianHa Mipa IyT 1 KyTiB.
OnuunyHe Koj0. BcTaHOBIEHHS BIAMOBIAHOCTI MK TOYKAMU KOOPAMHATHOI MPSMOI 1 TOYKaMHU
OJMHUYHOTO KOJIa.
O3HaueHHs TPUTOHOMETPUYHUX (QYHKLIN (CHHYyca, KOCHMHYyca, TAaHT€HCA 1 KOTaHIeHCa) YMCIOBOTO
apryMeHTYy.
BrnactuBocTi, siKi BUIUIMBAIOTh 0€3110CEPEIHBO 3 O3HAUCHHS.
I'padiku TpUrOHOMETPUYHUX (DYHKITIH.
Haiinpocrimn TpuroHoMeTpuyHi HEPiBHOCTI.
Haiinpocrimm piBHAHHS 1 HEPIBHOCTI, IO MICTATh OOEpHEHI TpUroHOMeTpu4Hi QyHKIii. OCHOBHI
METOAM PO3B’A3yBaHHS TPUTOHOMETPUUYHUX PIBHSHb.
[Toxa3nukoBa i jorapudmivaa GyHKIil
ITokasnukosa dyHkiid. Ii rpadik i BIacTHBOCTI.
Jlorapudmiuna QyHkis, ii rpagik i BIaCTUBOCTI.

3microBuii MmoayJb 4. PiBHSIHHSI, HEPIBHOCTI Ta IX cHCTEMH
Tema 7 Ilonamms pieHAHHA, HEPI6HOCHI 3 0OHIEN) 3MIHHOIO
(omHUM HeBimoMHM), oO0jacTi BHU3HAueHHS (00IacTi MOmMycTUMHUX 3HayeHb 3MiHHOI — OJI3)
piBHSHHS (HEpPIBHOCTI), KOPEHsI PIBHSHHSA, PO3B’A3KY HEPIBHOCTi, MHOKUHH PO3B’SI3KIB PiBHSIHHS
(HEepiBHOCTI).
PiBHsHHS  (HEpIBHICTH)-HACHIIOK, PIBHOCWIBHI pIBHAHHSA 1 HepiBHOCTI. Teopemu mpo
PIBHOCHJIbHICTD PIBHSIHB 1 HEPIBHOCTEH.
CucreMu Ta CYKYITHOCTI HEPIBHOCTEH 3 OJTHIEIO 3MIHHOIO X PO3B’SI30K, MHOXKHHA PO3B’S3KiB.
Cucremu piBHAHb 3 Kinbkoma 3MiHHUMH, O/I3, po3B’A30K, MHOXKHMHA PO3B’SI3KiB, MOHITTA PO
piBHOCHIIBHICTB. Teopemu Mpo piBHOCKIIBHICTH CHCTEM PiBHSAHB. I'padiunuii criocid po3B’si3yBaHHS
CUCTEM PIBHSHB 3 JBOMA 3MIHHUMH (HEBIJOMHMH ).
Mertopx iHTepBaiiB po3B’sI3yBaHHS PiBHSHB 1 HEPIBHOCTEH.
PiBHSIHHS Ta HEPIBHOCTI 3 MapaMeTPOM.
Tema 8 Ocnosni mpuzonomempuuni gioomocmi
CniBBiTHOLIEHHS MK TPUTOHOMETPUYHUMHU (YHKILISIMUA OJTHOT'O apryMEHTY;
- (popmynu cuHyca, KOCUHYCA, TAHT€HCA CYMU (P13HMII) apTyMEHTIB;
- (hopMynHu 3HaUEHb TPUTOHOMETPUYHUX (YHKIIH NOJBIHHOTO apryMeHTY;- (GOpMYJIN 3BEACHHS;
- (hopMyIH TIOHV>KEHHSI CTETICHS;
- (hopMyIH TIEpETBOPEHHS CYMH 1 Pi3HHII CUHYCIB (KOCHHYCIB) Y 100YTOK;
- (popmymH nepeTBOpeHHS 100YTKY TPUTOHOMETPUYHUX (QYHKIIN y CyMy.
ToToXH1 nepeTBOpEeHHS TPUTOHOMETPUYHUX BUPA3iB.
HaiinpocTimi TpuroHoMeTpHyHI PIBHSAHHSA Sin X =a, cosx= a, tgx =a, cigx=a .
[lonsarrs npo arcsin a, arccosa , arctga , arcctga .
Po3B’A3yBaHHS NOKa3HUKOBUX 1 JIOTapU(GMIYHUX pIBHSIHb, HEPIBHOCTEH, CHUCTEM pIBHSIHb Ta
HEpIBHOCTEH.

3microBuii MoayJsb 5. 'eomertpis

Tema 9 Ilnanimempia
OcCHOBHI TOHATTS Ta akcioMu MiaHiMeTpii. O3HaueHHS, O3HAKU Ta BIACTHUBOCTI T'€OMETPUUYHHX
¢iryp 1 BigHomeHs. Teopemu Ta X BUAM, HEOOX1/IHI 1 JOCTaTHI YMOBH.
Haiinpocrimi reomerpuuni Qirypu Ha IIOUIMHI. TPUKYTHUKH, YOTUPUKYTHUKH, MHOTOKYTHUKH,
KOJIO 1 KPYT.
Brnmcani B k0710 Ta onmucaHi HaBKOJIO KOJIa MHOTOKYTHHKH.
PiBHicTh reoMeTpUyHUX (iryp.
I'eomeTpuyHi nepeTBopeHHs Diryp.
Tema 10 Cmepeomempin
AxkcioMu crepeoMetpii. BzaeMHe po3MilleHHS NpsIMHUX 1 TUIOUIMH y MpocTopl. MHOrOrpaHHUKH 1
TiNla 00epTaHHs, iX BUJH 1 BJIaCTUBOCTI.
Biacrani. Mipu KyTiB MiX IpssMUMU ¥ TutoniiuHaMu. [1o1i moBepXxoHb Ta 00’ €MH.



5.2. Temamuxka npakxmuynux 3aHsame.

Tema, nuTa"HHs

1 Hii nag pilicanMu ynciaamu. O04YHC/IeHHS 3HA4YeHb YUCJI0BUX BUPa3iB
[ToxpineHicTh. MeTOA MaTeMaTHIHOT IHAYKIII{
(Harypanmpai uwmcna. HCK, HCJ] HarypampHux uwncen. O3HAKH TOIUTBHOCTI.
[MpuHnMn MaTeMaTU4HOT IHIYKIiT. MeTo MaTeMaTHYHOT 1HIYKITi1)

2  BignomenHs i nponopuii. BixcoTku
(ApudmeTnyni 3amadi 3 TPOMOPHIMHMUMH BEIWYMHAMH. 3afadi Ha 3HAXOHKCHHS
4yucia 3a Woro ApoOom, ApoOy Bix umcna. 3amadi Ha MPOCTi Ta CKIAAHI BiJICOTKH.
Kpyrosi niarpamn)

3 Toroxkni meperBopenHsi (ToTOXHI TIEpPETBOPEHHS ITIIMX PpalliOHATHHUX BHPA3iB.
ToToxHi MepeTBOPEHHS TPOOOBO-pallioHAIEHIX BHPa3iB)
ToToXHi IEPEeTBOPEHHS CTETNIEHEBUX Ta JIOrapu(MiuHUX BUPa3iB
(TotoxxHI IEpeTBOPEHHS ippaIliOHATLHUX BHPa3iB. cTeNeHiB. TOTOXHI IEpeTBOPEHHS
BHpa3iB, 110 MICTATH JIOTapUPMH)

4 EnemenTapni nociaigxkenast ¢pynkmii.
Panionanbhi pyHKuii
(3HaxomkeHHss oOyacTi BW3HaueHHS (YHKIII, 3aaHOl aHamiTHYHO Ta TpadivHo.
Hocmimxennst QyHKOII Ha MapHICTh, HEMapHICTh, MepioanuHicTh. [loOynoBa
obepHeHOT QyHKIIT 10 (HyHKIIIT, 321aHOT aHATITUYHO Ta rpadivHo)
[loOynoBa rpadikiB (yHKII METOIOM TEOMETPHYHUX IEePEeTBOPEeHb. UuTaHHA
rpadika ¢ynkuii (IlodymoBa rpadikiB kBaapaTn4Hoi, TpoOOBO-IIHIAHOT Ta 1HIINX
eJIeMEHTapHUX (YHKIIH, METOAOM TEOMETPUYHUX IEPETBOPEHb: MapajebHOTO
TIEPEHECeHHsI, PO3TATY (CTHCKY), OChOBOI cuMeTpii. UntanHs rpadikis)

5  IppanionanbHi pyHkumii
Ocob6muBocTi T00yA0BH rpadikiB TPUTOHOMETPUYHUX (PYHKIH Ha pUKIaIl GYHKIIT
y = sin X. Anroputmu moOyzoBu Tpadika Qyskmii y = sin x. [docmimkeHHS
BJIACTUBOCTEH TPUTOHOMETPUYHHX (DYHKIIIH.
[ToHATTS TOKAa3HWKOBOI Ta JorapuMIYHUX QYHKIIH, BIaCTUBOCTI (YHKIIIH,
noOyzaoBa rpadikis. [IoHsTTs Ipo 00epHEHY QYHKITITO.
MOHATTS CTeneHeBoi (yHKmii. BracTuBocTi cremeHs 3 pallioHadbHUM 1 JifiCHUM
MoKa3HUKaMu. BiiactuBocTi cTeneneBoi GpyHKIii, moOymoBa rpadikiB GyHKIIiH.

6 Po3B’si3aHHsA piBHAHB Ta HepiBHOCTEH
PiBHsIHHS (HEpiBHICTB)-HACHIAOK, PIBHOCHIIBHI PiBHSHHS 1 HepiBHOcTi. Cuctemu Ta
CYKYITHOCTI PiBHSHB 1 HEPIBHOCTEH
CropoHHi KOpeHi piBHAHHSA. Brpara po3B’s3KiB. PiBHOCHIBHICTH piBHSHB
(HepiBHOCTEH, CUCTEM))
PamionaneHi piBHAHHS 1 HEpIBHOCTI, CUCTeMH. TeKCTOBI 3amavi (Ha YHCIOBI
3aJIeKHOCTi, PyX, CIUIBHY poOOTy, CIUIaBW 1 cymimni), IO pPO3B’S3yIOThCS 3a
JIOTIOMOTOI0 PalliOHATBHUX PiBHAHB (CUCTEM palliOHATBHUX PiBHSHB)).
IppanionanbHi piBHSHHA
(Po3B’s13yBaHHs ippauioHaIbHUX PiBHSIHb METOJOM NEPEXOay A0 PiBHAHHI-HACTIAKY.
IppartionanbHi HEPIBHOCTI
MeTtoau po3B’si3yBaHHA ippalioHaIbHUX HEPIBHOCTEH:

7 ToToxkHi NepeTBOPEeHHs TPUTOHOMETPUYHHUX BHPAa3iB
HaiinpocTimi TpuronoMeTpu4Hi piBHsIHHA i HepiBHOCTI
(Hadiipocrinm — TpUTOHOMETPHYHI  PiBHAHHA. HalmpocTtimi — TpUTOHOMETpHYHI
HEPiBHOCTI)
(Dopmynu nofaBaHHS Ta HACHIAKKA 3 HUX. DOpPMYyIH TIOJIOBUHHOTO apryMeHTY,
MOHWKEHHSI crereHs. @opmynu 100yTky. DopMyIH 3BeICHHS)
TpuronomeTpuyHi piBHSHHS, iX BUAM Ta CIOCOOM PO3B’S3yBaHHS. (BBEACHHS HOBOI
3MiHHO{ 1 3BelleHH 0 anreOpaiyHoro, po3kiaj Ha MHOXKHUKH, CTAaHAApTHI 3aMiHH,
yHiBepcalbHa TIiJACTaHOBKA, BBEACHHS JOMOMDKHOTO apryMeHTy, OIHOpITHI
PIBHSIHHS)

8 MetpuuHi ciiBBiTHOIIEeHHs B I1ockuX ¢irypax [Lnomi miockux ¢iryp
I'eomMeTpnyHi MeTOAM PO3B’SI3yBaHHS IVIAHIMETPHMYHUX 32124



AHaJITHYHI MeTOAU PO3B’sI3yBaHHS IVIAHIMETPUYHUX 32124
(MeTpuuHi CHIBBIIHOWICHHS B TPUKYTHHKY, YOTUPUKYTHUKY, KOJIi, TNpPaBHIBHHX

MHOTOKYTHHKAaX)

(ILmomi TPUKYTHUKIB, YOTUPUKYTHHUKIB, TPABIIIFHUX MHOTOKYTHHKIB, KpyTra Ta HOTo

YaCTHH)

(BuxopucTaHHsl «KIIOYOBOTO» TPUKYTHHKA, PIBHOCTI Ta MOAIOHOCTI TPUKYTHHUKIB,
BJIACTHBOCTEH reOMETpUIHHX (Biryp, METO TEOMETPHIHIX TIEPETBOPEHB)
B mpoctopi. B3aemue

B3aemne po3TamyBaHHsi NpPAMUX i IUIOINMH

PO3TalIyBaHHS NPSAMOI i IJIOIMHHA.
MHoOrorpaHHUKHU

Huainap, koHyc, Kyas

(B3aemHe po3TanryBaHHS OPSIMHUX Y TIPOCTOPI.
B3aemHe po3raliryBaHHS IJIOLINH)
I'eomeTpuuni MOOyHOBY B IPOCTOPI

(3amaui na Bimmykanas ['MT. Haiinpocrimi noOyzoBu B mpoctopi. Ilo6ynoBu Ha

300paskeHHsAX (iryp)

(3amadi Ha OOUYMCIIEHHS Pi3HUX BiJICTAHEW, KyTiB Y MHOTOTpaHHUKAX, 00’ €MiB, TUIOTI

MTOBEPXOHb MHOTOTPAaHHUKIB)

(3amaui Ha oOuKcHeHHs, 00’ €MiB, TIONI MOBEPXOHB TU1 00epTaHHS)

3.3. Opzanizauia camocmiiinoi pob6omu cmyoenmis.

Ne KinbkicTs . .
Bun pobotn ®opmu 3BITHOCTI
3/ TOOUH
1. | omparroBaHHS JIEKIIHHOTO HABYAIILHOTO MaTepiay 16 OnuryBaHHS HA IPAKTUYHOMY
3aHATTI
2. | [ligroToBKa 10 MPaKTHYHUX 3aHSATH; 12 OnuTyBaHHs Ta poOoTa Ha
NPaKTHYHOMY 3aHSTTI
3 | BUKOHaHHS Ta 3aXHCT IHAWBIAYyaIbHUX HAaBYAIBHUX 6 [lepeBipka iHIMBIAyaIEHOTO
3aBJIaHb, HaBYaJBLHOT'O 3aBIaHHA
BHKJIa/Ia4eM
4 | IlizroToBKa A0 MOIYITHHUX KOHTPOIBHUX POOIT 8 Orinka MOTy TEHOT
KOHTPOJIbHOT pOOOTH
5 | [liagroroBka Jj0 eK3aMeHy 30
Pazom 72
TemaTnka iHAMBITyaJbHUX 32BAAHb
1. Temu py1s1 caMOCTIHHOI0 BUBYEHHS
No Hazpa Temu
3/
1 MareMaTHKa CTaJINX BEINYNH
2 IcTopryHi actiekTH pO3BUTKY 3HAHB MPO YUCIIO
3 ToToxHI nepeTBOpeHHs anredpaiyHuX BUpa3iB
4 Ictopist po3BUTKY anredpu
5 UwrcnoBi GyHKIIIT Ta crtocoOM iX 3aBIaHHs
6 IcTopuuHi acieKTH pO3BUTKY MaTeMaTUYHUX 3HAHb MPO QYHKIIT
7 PiBHSAHHS Ta HEPIBHOCTI 3 OJHI€I0 3MIHHOIO
8 PiBHsHHS 3 1BOMA 3MIHHUMU Ta METOAHM X PO3B’SI3aHHS

1. InauBigyaJbHi 3aBIaHHA

[HauBiTyanbHI HAYKOBO-OCIITHI 3aBIaHHS:




- TloBimomieHHs
- Po3poOxa miaHiB-KOHCIIEKTIB YPOKY MaTeMaTHKH

Ilepenik TemM s CKIATAHHS MJIAHY-KOHCIIEKTY YPOKY 3 MATeMaTUKH

1. Teopist mogineHOCTI. Anroput™m EBKitifa.

3. ToroxHui neperBopenHs. CriocoOu po3KIIajaHHsI Ha MHOKHUKH.

4. Tlponopmii. IcropuuHi 3a1a4i Ha MPOTOPITIIO.

5. CkuazHi BIICOTKH B 33/1a4ax.

6. ToToXHI TEpETBOPEHHS ippallioHaIbHUX BUPA3iB.

7. ToToXHI NepeTBOPEHHS MOKA3HUKOBHX 1 JOTapu(pMIYHUX BUPA3iB.

8. I'eomeTpuyHi nepeTBOpeHHs rpadikiB GHyHKITIN.

9. OcHoBHI eneMeHTapH1 QPYHKIIT IKITEHOTO KypCy MaTeMaTHKU.

9. Hecrannmaptai asireOpaiuHi piBHIHHSA. MeTou iX po3B’s3KiB.

10. MeTox iHTepBajiB 115l pO3B’I3yBaHHS HEPIBHOCTEH BUIIMX CTEIICHIB.

11. HecrangaptHi anreOpaiuHi cucTeMH pPiBHSIHb. MeTOIH 1X pO3B’s3KiB.

12. [ToOymoBa rpadikiB i3 3HAKOM MOJYJISL.

13. IppamionanpHi piBHAHHS. MeToau iX po3B’s3KiB.

14. Cucremu ippallioHaJbHHUX PiBHSHB. MeTOAM iX PO3B’A3KIB.

15. IToka3HuKOB1 piBHSIHHSA. METOH iX pO3B’SI3KiB.

16. Jlorapudmiuni piBHIHHSA. MeToau iX po3B’sI3KiB.

17. Cuctemu MOKa3HUKOBHX 1 JIOTapU(MIYHUX PIBHSIHB Ta METO/HU iX pO3B’S3KiB.

18. Cucremu MOKa3HUKOBHX 1 JJOrapu(MIYHUX HEPIBHOCTEH Ta METOIHM iX PO3B’A3KiB.

19. Tpuronomerpuuni pynkmii ¥ = 5S¢ X ¥ = COSECX Iy ppacrupocri, rpadikm pyHKIiii.
20. 3acTocyBaHHSI TPUTOHOMETPHUUYHUX TOTOXKHOCTEH /10 MEPETBOPEHHS TPUTOHOMETPUYHHUX
BUPA3iB.

21. HectannapTHi TPUTOHOMETPHYHI PIBHSHHS.

21. Po3B’s13yBaHHS! TPUTOHOMETPUYHHUX HEPIBHOCTEH.

22. ApudmernyHa nporpecis. 3aaaui Ha apuGMETHUHY IPOTPECItO.

23. 'eomeTpuyHa nporpecis. 3agaqi Ha TeOMETPUUHY TTPOTPECITo.

24. YynoBi TOYKH 1 JTiHI{ TPUKYTHHKA.

25. MeTpuuHi CIiBBIAHOIIEHHS B TPUKYTHUKY 1 YOTUPUKYTHUKY.

26. Koo, ieHTpalibHI 1 BOUCAaH1 KYTH.

27. Tlnomti TpUKYTHHUKIB,YOTUPUKYTHUKIB.

28. 3agaui Ha NOOYIOBY METOJOM TIE€OMETPUYHMX MICIb, METOJAOM TI'€OMETPUYHHUX
HEPETBOPEHb.

29. KoopauHaTHUM 1 BEKTOPHUIN METOJ] pO3B’3yBaHHs IUIaHIMETPUYHUX 3ajau.

30. 3agaui Ha MOOYIOBY MEpepi3iB MHOIOI'PAaHHUKIB.

31. OGepHeHi TpUTOHOMETPHUUH1 (QYHKIIIT B PIBHIHHSX.

32. PiBHAHHS 1 HEPIBHOCTI 13 3HAKOM MOJYJISL.

33. JIiniiiH1 1 KBagpaTHI PIBHSAHHS 3 TaPAMETPOM.

34. HepiBHOCTI 3 mapaMeTpoM.

35. Po3B’s13yBaHHs NPUKIIAJAHUX 3a7a4 3 Teopii HMOBIPHOCTI.

36. Po3B’s3yBaHHs 3aBJaHb MiJBUIIEHOrO 1 MOTTMOJCHOrO PIBHIB 32 TEMaMM MIKUIBHOTO

Kypcy MaTeMaTUKH Pi3HOPIBHEBUX 3aB/IaHb Ha aTecTaT PO CEPEHIO OCBITY.

37.

POBB’HBYB&HH}I KOHKYPCHUX 3aBJlaHb, 3aIlIPOIIOHOBAHUX 3HO 3a TemaMM MIKiJILHOIO

KypCy MaT€MAaTHKHU.

38.

6.

Po3B’s3yBaHHS ONiMITIaIHUX 3aBAaHb 3 MATEMaTUKH (OCHOBHA 1 cTapIlia IIKOJIa).

®OPMHU NOTOYHOI'O TA HIJCYMKOBOI'O KOHTPOJIIO

6.1. Dopmu nomouro2o KOHmMpoOtO: IPAKTUYHI 3aHATTS, IHAWBIAYyaabHI 3aBIaHHS.
6.2. Dopmu npomisicHo2o KoHmpoat0: MOAYJIbHA KOHTPOJIbHA poOoTa.
6.3. @opmu niocymxogoco koumponto: E3ameH.



7. 3ACOBU JIATHOCTHUKU PE3YJIBTATIB HABUAHHS
Pe3ynbTaTi BHBUYEHHS HABYAJIBHOI JUCIUIUIIHM OLIHIOIOTHCA 32 JOMOMOTOI0 MOAYJILHOI
KOHTPOJIbHOI PO00TH, SKa TPOXOJAWTh Yy BHIJIAAI MPAKTHYHOIO ceMiHapy 3 icTopii
MareMmaTukd. CTyJI€HTH FOTYIOTh JOIMOBI/II Ta 3aXUIIAIOTH iX:

Temu nonosineit
3 mpeaMety «EjieMeHTapHA MaTeMaTHKA»
1. OcHOBHI TIepioM PO3BUTKY MATEMATHKU

2. IcTopist po3BHUTKY el1eMEeHTapHOI apu(pMETUKH
3. [Ipo pO3BHTOK IOYATKOBHUX MAaTEMAaTUYHUX YSABICHb Ta EJIEMEHTApPHUX O3B
MaTreMaTuku BaBuoOHCHKa MaTeMaTuka.
. I'peubka MmaTematuka Teopist BigHOIIEHB midaropiiiis
. 3Ha4eHH 1 pi3HI MOJEIi TIHCHUX YHCEIL.
. IloxompkeHHs BiI’€eMHUX YHCET;

4

5

6

7. 1loXOKEHHS YSIBHUX KOMIUIEKCHUX YHCEL.

8. 3amaui CrapogaBHboro €runry

9. 3anaui CtapoaaBuboi ['pernii. Tpu 3HaMeHUTI 331241 JaBHUHU

10. 3nauenns pizHux nuBimizanid (CtapomaBHiil €rumner) B po3BUTKY MaTeMaTHYHOI
HayKH.

11. 3nauenHs pi3Hux nuBiIizaniii (PuMceka iMrepisi) B pO3BUTKY MAaTEeMaTUYHOI HAyKH.

12.  3nauenHs pizHux nuBiTizanii (I'peris) B pO3BUTKY MaTeMaTHYHOI HAYKH.

13. 3nauenns pizaux nusimizanii (Iagis i Kurait) B po3BUTKY MaTeMaTUYHOI HAYKH.

14. 3naueHHs pi3HMX IUBLII3aUid (emoxa Binpo/keHHs) B pO3BUTKY MaTeMaTHYHOI
HaYKH.

15. BiaKpUTTS HECYMIPHOCTI, O3HAUYEHHs BeTUUMHU 3a EB1OKCOM;

16. MaremaTuka aHTHYHOT JOOH.

17. PozButok marematuku B OnbBii, XepcoHeci Ta IHIIUX TPEIBKUX MICTaxX Ha MiBAHI
Ykpainu.

18. EnemeHTH MaTeMaTUYHUX 3HaHb Yy CKi()O-CapMaTCHKUX IJIEMEH 1 CX1THUX CIIOB’SH.

19. Maremaruka yaciB KuiBcpkoi Pyci. CrioB’stHCbKa HyMepallisi 1 METPOJIOTIS.

20. Maremaruka 1o6u BinpoxeHHs.

21. Maremaruka B KpakiBcbkoMy 1 JIbBIBCbKOMY YHIBEPCUTETAX, B KOJET1AX, OpaTChbKUX
1 BaCHJIIaHCHKUX IIKOJIAX.

22. Po6otu FO.Jlporobuya.

23. 3apomKeHHS TEOPETUYHOI MaTEMaTUKU

24. Hapuc po3BUTKY TPUTOHOMETPIi.

25. PeHecaHC: TpUTOHOMETPIS 1 HEPCIIEKTUBA

26. BuHUKHEHHS 1 IepIii eTany po3BUTKY MaTEeMAaTUKHU 3MIHHUX BEJTUYHH
27. @®opMyBaHHS KIACUYHUX OCHOB Cy4aCHOI MaTeMaTUKU

28. HauioHanbHe YUCICHHS

29. Maremaruka cTaaux BelIW4yuH [cTopis po3BUTKY aiaredpu

30. Icropist pO3BUTKY MAaTEMAaTUYHOTO aHATI3y
31. IcropuuHi acieKTH pO3BUTKY MaTeMAaTUYHUX 3HaHb MPO QYHKIIT

32. PiBHSIHHS 3 IBOMa 3MIHHUMU Ta METOJIU iX PO3B’SI3aHHSI.
33. Ictopis pO3BUTKY r€éOMETPUYHOI HAYKH.
34. TI'pemnbka reometpis Ta ii qeTaabHUNA aHATi3



35. Icropist po3BUTKY TeoMeTpii
36. Maremaruka 18-19 cTomiTh.
37. Maremaruka 20 cromiTTs. MaremMaTnyHi IKOJIU B Y KpaiHi.

38. Icropist pO3BUTKY CYJacHHX Tally3eil MaTeMaTHKH
39. EneMeHTH METOIOJIOTii MAaTeMATHKH.

40. MaremaTuKa i CyCHiJbCTBO, CYCITUIbHI Ta ICTOPUYHI aCTIEKTH MaTeMaTHUKH,
41. Ywu crpaBai MaTeMaTHKa — HECKIHYCHHUH TOIIYK 1CTUH?

42. Yu MaroTh pi3HI KYJIBTYPH 1 Pi3HI YacH Pi3HI BUAN MAaTEeMATHKU?

43. MarematuyHa ¢izuka.

44. Hayka cycHiibCTBa: CTAaTUCTHKA.

45. PeBomomniitai 3minn? HeeBkitinoBi reomerpii

Dopma nPoOMidHCHO20 KOHMPOTIO

[Tix yac NOTOYHOTO KOHTPOJIIO OLIHIOIOTHCS BIJIOBi/I CTyJEHTa HA MPAKTUYHUX 3AHSTTIX,
pe3yabTaTH CaMOCTIHHOI POOOTH 3 HABYAIHHOIO, HAYKOBOIO JIITEPATYPOIO Ta JPKEpETIaMH, a TaKOXK
SKICTh BUKOHAHHS CTYJCHTOM 1H/IMBIIyalbHOTO 3aB/IaHHS.

MonynpHa KOHTPOJIBHA POOOTA MPOBOAUTHCS B MUCHMOBIH (TECTOBII) OpMi.

3pa3ok MOAYJIbHOI KOHTPOJIBHOI po00TH

1. 3anuwimo y nopsaoky 3pocmanns pso yucen: 256, 7, 13, 1, 789, 54.
A)1,7,13, 54,789, 256;
b) 789, 256,54, 13,7, 1;
B) 1,7, 13, 54, 256, 789.
N 1,7,13, 54, 789.
2. Cvo20o0Hi 20 mpasns 2021p. Yu npasda, wo:

A) cbOTO/IHI YETBED; & P
b) uucno 20 - ninutees Ha 3; i '
B) e BecHsiHMIT J€HB; c Q s
. o ~
I') Buopa OyB MOHENIIOK; * - 3
no-

M) uucio 20 - mapHe 4uco;
E) 20.05.2021p. - XX cromitTs?

3. V noi30i 6yno 936 nacascupis. I[Ipuvomy uonogixkie 6yno y 7 pazis, a iHciHoK y 5 pasie
Oinvuie, nige oimeti. CKinbku y noizoi 6yno JHcinok?
A) 350
b) 360
B) 375
I') 320

4. Axwo 3 0603HauUHO20 YuCIa 8IOHAMU YUCTO, OMPUMAHE NEPECMAHOBKOI0 Micyb yugp y
NOYAMKOBOMY YUCTI, pe3yibmam 0008'a3K080 OiumvCs Ha!
A) 11
b)5
B) 4
No

IIuTanus no icnury
1. 3B'130K MK MHOKMHaMHU HaTypaibHux ( N ), ninux(Z ), pamionansaux (Q ), aificaux (R)
qHCe.
2. TlopineHiCTh HaTYpaidbHUX uucen. [IpocTi 1 ckaneHi yucna.

Po3kiiag HaTypaiabHOro 4mcia Ha MPOCTI MHOKHUKH. HalOunbmuii criibHUN AUTBHUK Ta
HallMeHIIIe CIIbHE KpaTHE HAaTypalbHUX YHCEIL.
4. YucnoBi IPOMIKKH.
Apudmernuni aii 3 panioHaTbHUMH YHCIaMU.
6. Monaynp AilicHOTO YKCiIa Ta HOTO OCHOBHI BJIAaCTHBOCTI.

»

bt



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

25.
26.

27.

28.
29.
30.

31.

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

[ToHATTS TPO KOpiHB 1 -TO CTENeHs Ta apu(METHUHUI KOpiHb 1 -T'O CTENEHs 4Hcia d.
[TepeTBOpEeHHS YMCIOBUX BUPA3iB, IO MICTATh PaJHKAIIH.

Creninp 3 fAICHUM TOKAa3HUKOM: O3HA4Y€HHS, BJIAcTUBOCTI. [lepeTBOpEeHHS YHCIOBUX
BHPAa3iB, 0 MICTATH pallioHaIbHI CTEIEHI.

Jlorapugm uncna. OcHoBHA Jorapu(MidHa TOTOXKHICTh. PopMmynu Jorapudma CTEneHs,
no0yTKy, 4acTku. Dopmyna nepexoay A0 iHIIOI OCHOBH.

[TepeTBOpEeHHS YHCIOBUX BUPA3iB, IO MICTATh JOTapH(pMH.

CepenHe apudMeTHYHE Ta CEpeHE TEOMETPUYHE YKCeNl. 3B'SI30K Mi>K HUMHA

Icmopuuni acnekmu mamemamuyHux 3HaHb NPO YUCTIO

[TonsiTTst BimHOIIEHHS (ApO0Y).

ITponopitis. OcHOBHA BIAacTUBICTh mpornopirii. [IponopiiiifHe MijIeHHS YUCe.

[Tpsma i o6epHEHA TPOTOPLIKHI 3aIEKHOCTI.

Bincotku (mmporienTH). OCHOBHI THIH 3a7a4 HA BiJICOTKH:

[ToHATTS PO KPYroBi Aiarpamu.

DopMynH MPOCTUX 1 CKIAJTHUX BIJICOTKIB. 3a/1a4i Ha TIPOCTI 1 CKJIAJHI BIICOTKH.
[Tpumyctumi 3HaUeHHs 3MiHHUX. TOTOXHI MepeTBOpEHHS anreOpaidyHuX BUPas3iB.

Llimi pamioHanpHi Bupaszu. OpHOWISHH 1 omepallii Ha HUMH. MHorouneHu. CtaHmapTHUI
BUTJISIZ] MHOTOUJICHA.

. DopMyII CKOPOYEHOI'O MHOKEHHH.
22.
23.
24.

Po3knag MHOTOUICHIB HA MHOKHHKH.

PamionansHuii apid 1 HOro oCHOBHA BIACTHBICTh. CKOPOUYEHHS pallioHAIbHUX JPO0iB.
3Be/ICHHS palliOHAIBHUX JPOOIB 1O CIUIBHOTO 3HAMEHHUKA. ApuMETHYHI dii HaX
palioHaTbHUMHU JPOOaMHU.

[lepeTBOpeHHS paliOHATILHUX BUPA3iB.

Hadinpocrimni  mepeTrBopeHHs  apudMeTHYHMX KOpeHiB  (pamikamiB). IlepeTBopeHHS
ippalioHaIbHUX BUPA3iB.

Busnadenns norapuma, 101aTHOTO YMcia 3a 1aHOK OCHOBOO. BriactuBocTti norapugmis.
JlorapudMyBaHHs 1 MOTEHIIIFOBAHHSI.

Icmopuuni acnekmu mamemamuyHux 3HaHbL NPO An2eOpaiuHi 8UPA3U.

Honammasa npo ¢hynkuiro Criocodbu 3aganHs QyHKIIII.

I'padix ¢ynkuii. I[lobynoBa rpadika ¢(yHKIII METOAOM TIE€OMETPUYHHMX IE€PETBOPEHb.
Uurannd rpadika QyHKIii.

OcHoBHI kiacu (yHKIIH: MOHOTOHHI (3pOCTar0di, CHajaHI, HECMaJHi, HE3POCTaroUi);
oOMe:KeHi; MapHi, HeTapHi; Nep1oAUYHI.

BrnactusicTth rpagikiB B3aeMHO oOepHEHUX (YHKLIN. 3HaXOKEHHSI 00epHEeHOo1 PyHKIIT 10
¢byHKII1, 33aH0T aHAJIITUYHO.

®ynkuii y=x?, y=x’, y=x" ,, ix rpadiku, BIaCTUBOCTI.

O6epHeHa NPONOPIIiiHICTh Ta Apo6OBO- NiHiliHa QyHKii. X rpadik, BracTMBOCTI.
Kpanparuuna gynkuis. Ii rpadix i BmactusocTi. Pi3Hi BUMagky po3TallyBaHHs HapaboiH y
cHUCTeMi KOOpOMHAT Yy 3aJeKHOCTI B 3Ha4eHb KOE(DILI€HTIB Ta JUCKPUMIHAHTA
KBaJ[PaTHOTO TPUUICHA.

JIiHiiiHi, KBaapaTHi, APOOOBO- palliOHAJIbHI PIBHSHHS Ta HEPIBHOCTI 1 IX CHCTEMH.

IcTropuuHi aciekTH po3BUTKY MaTeMAaTUYHUX 3HAHb PO QYHKIIIT

TpuroHoMmeTpuyHi Ta 06EpHEHI TPUTOHOMETPUYHI (QYHKIIIT

O3HaveHHs CHHYCa, KOCHHYCA, TAHTEeHCA 1 KOTaHTeHCa KyTa.

Panian. Panianna mipa ayr i KyTiB.

['padiky TPUTOHOMETPUYHUX (PYHKIIIH.

[ToxasHukoBa i norapudmidna GyHKIii

[okaszuukoBa (yHkuis. Ii rpadik i BaacTUBOCTI.

Jlorapugmiuna GyHKis, i rpadik i BIaCTUBOCTI.

Hlonammsa pieHaHHA, HepiGHOCMI 3 O0OHIi€l0 3MIHHOIO (OIHUM HEBIIOMHM), 00acTi
BHU3HAUEHHs (001acTi JOMyCTUMHX 3HaYeHb 3MiHHOT — O/3) piBHSHHS (HEPIBHOCTI), KOPEHS
PIBHSIHHS, PO3B’SI3KY HEPIBHOCT1, MHOXXHUHU PO3B’SI3KIB PIBHSIHHS (HEPIBHOCTI).



47.PiBHsAHHS (HEpIBHICTh)-HACIIZOK, DPIBHOCHJIBHI pIBHSAHHSA 1 HepiBHOCTI. Teopemu mpo
PIBHOCHUJIBHICTD PIBHSIHB 1 HEPIBHOCTEH.

48. Cucremu piBHSIHB 3 Kinbkoma 3MiHHUMH, OJ13, po3B’sI30K, MHOKHHA PO3B’SI3KiB, MOHATTS
PO PIBHOCWIBHICTh. TeopeMu Mmpo piBHOCWIBHICTH cUcTeM piBHSAHB. ['padiunmii crocid
PO3B’sI3yBaHHS CHCTEM PIBHSHB 3 JBOMA 3MIHHUMH (HEBIJOMHMH).

49. Meto[ iHTEpBaJliB PO3B’sI3yBaHHS PIBHSIHD 1 HEPIBHOCTEH.

50. PiBHSHHS Ta HEPIBHOCTI 3 MapaMeTpOM.

I'eomerpisi
Inanimempin

51.OcHOBHI TOHATTS Ta akciomMu I1aHiMerpii. O3Ha4YeHHsA, O3HAKM Ta BIACTHUBOCTI
reoMeTpuyHUX QIryp 1 BiZHOIICHb. TeopemMu Ta iX BUAM, HEOOX1/IHI 1 TOCTaTHI YMOBH.

52. HaiimpocTimi reomerpuuHi ¢irypu Ha IJIOMMHI. TPUKYTHUKH, UYOTUPHUKYTHHKH,
MHOTOKYTHHKH, KOJIO 1 KPYT.

53. BiicaHi B KOJIO Ta OMUCaHI HABKOJIO KOJIa MHOTOKYTHHKH.

54. PiBHICTh T€OMETPpUYHUX (ITYP.

55. 'eomeTpuyHi iepeTBOpeHHs (iryp.

Ex3amenamiiftauii O11€T CKIIQIa€ThCS 3 TCOPETUYHUX TMUTAHD Ta MPAKTHYHUX 3a/1a4, HAITPUKIIA]l
(3pa3ok ex3aMeHaIiiHoro OiIeTy).
[onineHicTh HaTYpanmbHuX yrcen. [Ipocri i ckianeni yncna

CepenHe apupMETHUHE Ta CEPETHE TCOMETPUYHE YHUCEN. 3B'I30K MiXK HUMHU

Bincorku (mponienTtr). OCHOBHI THIM 3a/1a4 Ha BiJICOTKH.

PiBHOCHIIBHI piBHSHHS 1 HEpiBHOCTI. TeopeMu Mmpo piBHOCHIILHICTD PiBHSIHB 1 HEPIBHOCTEH.
®yukuii y=x’, y=x', y=x" , ix rpadiku, BIaCTUBOCTI

3Haiitu: 4uncio, 15% skoro JOpiBHIOIOTE 43;

2
Posknactu Ha MHOXKHUKH: 4x° —3x—1;

Sl A o

Buninutu noBHMIA KBaapar: x> —=5x+1:

a’-2a+ab-2b a’+a+ab+b
. a’ -1

9. CmpocTuTty BUpas:

B

2
a —2a

8. KPUTEPII OLIHIOBAHHS PE3YJIbTATIB HABUAHHSA

8.1. lllkana ma kpumepii OYiHIOBAHHS 3HAHb CIYOEeHMI8.

- 100- KpuTepii onliHlOBaHHS HABYAJIbHHUX 10CATHEHb
PiBHi HaBYaIBLHUX . .
0aabHa TeopeTn4yHa MiAroTOBKA | IIpakTHYHA MiATOTOBKA
AOCATHEHD
HIKaJIa Ctynent
BUIBHO BOJIOJA1€ HAaBYaJIbHUM MATeC-
piaJioM, BHCJIOBIIOE CBOI JYMKH,
) MOXE apryMEHTOBaHO oOOpaTH
pOOUTH  apryMeHTOBaHi BHCHOBKH, . . .
. . .’ | pauioHaJBHUIA CTIOCIO BUKOHAHHS
pelueH3y€e BIANOBIAL 1HIIUX CTYIEHTIB, . .
. . . 3aBJaHHS W OLHUTU Pe3YJIbTaTH
TBOPYO BHKOHYE iHAMBIOyalbHi Ta N .o .
. .y BJIACHOI MPaKTUYHOI MiSUTBHOCTI;
- N KOJIGKTUBHI  3aBIaHHS; CaMOCTIHHO
Binminaumit 100...90 . . BUKOHY€ 3aBJlaHHS, HE TMepea-
3HaXOAUTh JOJATKOBY iH(MOpMAaIIiio Ta :
... | 6bayeHi HaBYAJBHHOIO MPOTPaMOIO;
BUKOPUCTOBYE 11 Juia  peamizamii | .
BUJIBHO BUKOPUCTOBYE€ 3HAaHHA JJIA
MOCTaBJICHUX Tiepell HHUM 3aBJaHb; ,
. L PO3B’sI3aHHS TIOCTABIICHUX IEPe]]
BIJIbHO BHMKOPUCTOBYE HOBi iH(Op-
o HUM 3aBJaHb
MaIlliHl TE€XHOJIOT'1l JIsA ITOIIOBHCHHS
BJIACHUX 3HAHb




. 100- Kpurepii oniiHioBaHHS HABYAJIbHHUX JOCATHEHD
PiBHi HaBYAJIBLHUX . "
0aabHa TeopeTnyHa miAroToBKa IIpakTHYHA MiATOTOBKA
JOCATHEHDb
mKaJa CryaeHrt
BIIBHO BOJIOAI€ HAaBYAJILHHUM Mare-
piaom, 3acTOCOBYye 3HaHHSI Ha .
. . 3a 3pa3KOM CaMOCTIifHO BHKOHYE
MIPAKTHIIi; y3arajibHIOE 1 CUCTEMATH3YE .
. . . MpaKkTUYHI ~ 3aBIOAHHA, Tepel-
HocraTHii 89....70 | HaBuanbHY iH(pOPMAILitO, aJiec JIOIMYCKaE . g
. . ! OadeHi TpOTpaMoro; Mae CTikKi
HE3HA4YHI OrpPIXH Yy TMOPIBHIHHSAX,
) ) HABUYKW BUKOHAHHS 3aBIaHHSA
(hopMyITtOBaHHI BHCHOBKIB, 3aCTOCY-
BaHHI TCOPSTUYHMX 3HAHb HA PAKTHII
BOJIOZIE  HaBYAJIILHUM  MartepiaioMm
MOBEPXOBO, ()parMEeHTapHO, Ha PiBHI
3armaM’ITOBYBaHHS BiJITBOPIOE TIEBHY . .
. . . Mae €JIEMEHTapHI, HECTINKI
3apoBinbHui 69...51 | yacTMHY HaBYaJIbHOI'O MaTepialy 3
. .k HAaBUYKU BUKOHAHHS 3aBIaHb
eJIEeMEHTaMHU JIOTIYHUX 3B’S3KiB, 3HAE
OCHOBHI TMOHATTA HAaBYAJILHOI'O MarTe-
piany
Mae QparMeHTapHi 3HaHHA (MeHIe
MOJIOBUHM) TIpH HE3HAYHOMY 3ara-
) IUIaHyE Ta BHUKOHYE YaCTUHY
. " JILHOMY 00Cs31 HaBUYaJIBHOTO MaTe-
He3apoBinbHuii 50...26 . . . .. 3aBIaHHA 3a JOIOMOIOI0 BH-
piany; BiACYTHI cpopMOBaHi yMiHHS Ta Kranaua
HaBWYKH; MiJ] 9ac BiJIMOBi/I TOMYIIEHO
CYTTEBI TTOMUJIKH
BUKOHYE JIVILIE eJIEMEHTH
. . CTYNEHT HE BOJOJI€ HaBYaJILHUM | 3aBIAaHHS, MOTPeOye MOCTIHHOT
HenpuiiHaTHHii 25...1 yaer ’ Thedy
MaTepiajaoM JIOTIOMOTH BHKJIa[a4da

8.2. Kpumepii oyintosanus nio yac ayoOumopHux 3aHsimeo.

Ouinka

KpuTepii oniiHioBaHHSA HaBYAJIbHUX I0CATHEHb

5 oaniB

O1iHIOETHCSI po0OTA CTY/ICHTA, KUK y MMOBHOMY 00CS3i BOJIOJIE€ HABYAJIbHUM
MarepiasioM, BUIBHO, CAMOCTIHO 1 apryMEHTOBAaHO HOTO BHKJIAJA€, TIIMOOKO
Ta BCEOIYHO PO3KPHBAE 3MICT TEOPETHYHUX 3aIIMTaHb Ta MPAKTHYHUX 3aBIaHb,
BUKOPHUCTOBYIOUH TPU I[bOMY O00OOB’SI3KOBY Ta JIOJATKOBY JITEpaTypy, BiIBHO
MOCTYTOBYEThCS HAYKOBOIO TEPMIHOJIOTIEI0, PO3B’SA3y€E 3a1adyi CTaHJapTHUM
a0b0 opuriHATFHUM CHOCOOOM, HABOJIWTH apryMEHTH Ha TiATBEPKEHHS
BJIACHHX JIYMOK, 3JIIHCHIOE aHaJIi3 Ta POOUTHh BUCHOBKH.

4 6aau

O1iHIOEThCST POOOTA CTYJEHTA, KM JOCTAaTHHO IMOBHO BOJIOJIE€ HABYAJILHUM
MaTepiaioM, OOIpyHTOBAHO HOro BUKJIaJga€, B OCHOBHOMY PO3KPUBA€E 3MiCT
TEOPETUYHUX 3aIUTaHb Ta MPAKTUYHUX 32aB/IaHb, BUKOPUCTOBYIOUH MPH IIBOMY
00O0B’SI3KOBY  JIITEpaTypy, PpoO3B’s3ye€ 3amadyi CTaHJAPTHUM  CIIOCOOOM,
MTOCJIYTOBYETHCSI HAYKOBOIO TEPMIHOJIOTIE. AJle IPH BUCBITJICHHI JESKUX
MMTaHbh HE BHCTAYa€ JOCTATHHOI MIMOMHHM Ta apryMeHTallil, JOIyCKaIOThCs
IIPH IIbOMY OKpEMIi HEICTOTHI HETOYHOCTI Ta He3HAYHI TTOMUIIKH.

3 0aan

OriHIO€ThCSI pOOOTA CTYJICHTA, SKHI BIATBOPIOE 3HAYHY YACTHHY HABYAIHHOTO
MaTepiany, BUCBITIIOE HOTO OCHOBHMH 3MICT, BUSBIISE €J€MEHTapHI 3HAHHS
OKpEeMHX MOJ0XKEHb, 3alIUCy€e OCHOBHI (popMyiH, piBHSIHHS, 3aKkoHU. OJIHAK He
3ATHUH JIO TTHOOKOT0, BCEOIUHOTO aHalli3y, OOIpYHTYBaHHS Ta apryMeHTallii,
HE KOPUCTYETHCS HEOOX1THOIO JIITEPaTypOrO, AOMYCKA€E iICTOTHI HETOYHOCTI Ta
MTOMUJIKH.

2 0aam

OniHtoeTbcst poOOTa CTYAEHTA, SIKMM JOCTaTHBRO HE BOJIOJIE HABYAIBHUM
MarepialioM, OJHaK (QparMeHTapHo, TOBepxoBO (0e3 aprymeHramii ¥
OOTpyHTYBaHHS) BHKJIAJa€ OKPEMi MUTAaHHS HABYAJIBHOI JUCIHIUIIHY, HE
PO3KPHUBAE 3MICT TECOPSTUYHHX MUTAHb | TPAKTUYHHX 3aBJaHb.

1 0an

OIiHIOETBCS poOOTa CTyNEHTa, KW HE B 3M031 BHKJIACTH 3MICT OLIBIIOCTI
MMHTaHb TEMH Ta KypCy, BOJOJi€ HaBYAIHLHUM MaTepiaJiloM Ha piBHI




pO3Ii3HABaHHS SBHII, JOIYCKA€ ICTOTHI MTOMIJIKH, BIIOBIAA€ HA 3aITUTaHHS,
10 OTPEOYIOTh OJHOCTIBHOI BiIIOBI/I.

0 0aJaiB

OniHlo€eThCsl po0OOTa CTYIEHTA, SIKMH HE BOJOAIE HABUAIBHUM MaTepialioM Ta
HE B 3MO3i MOTO BHUCBITIMTH, HE PO3yMi€ 3MICTy TEOPETHYHUX MUTAHb Ta
MPAaKTHYHUX 3aB/IAHb.

.3. Kpumepii oyintosanus inousioyaibHux 3a80aHb.

Ouinka

KpuTtepii oniiHioBaHHsI HABYAJIBbHHUX JOCATHEHD

5 0aJjiB

OuiHroeTscst poOOTa CTYACHTA, IKUH Y TIOBHOMY 00Cs31 BOJIOJi€ HABYAIHHUM
MaTepiajioM, BiNbHO, CAMOCTIHHO W apryMEHTOBaHO MOTO BHKJIAAA€, TITHOOKO
Ta BCEOIYHO PO3KPHUBAE 3MICT TCOPETHYHHX ITHTAaHb, HABOIWUTH IPHUKIAJIH,
BUKOPUCTOBYE  OOOB’S3KOBY  Ta  JOJATKOBY  JITEpaTypy,  BLIBHO
MOCIYTOBYETbCS. HAyKOBOIO TEPMIHOJIOTI€I0, HABOAWUTH apryMEHTH Ha
i ATBEPPKEHHS BIIACHUX TYMOK, 3I1MCHIOE aHaIli3 Ta pOOUTH BUCHOBKH.

4 6aam

OrmiHIoeThCS pOOOTa CTYAEHTA, SIKU JOCTATHHO IMOBHO BOJIOJI€ HABYAIEHUM
MarepiajioM, OOTpyHTOBaHO HOTO BHKIIAJa€, B OCHOBHOMY PO3KPUBAE 3MICT
TEOPETUYHUX TMUTaHb, HABOIUTH MPUKJIAIU, BHUKOPUCTOBYE OOOB’SI3KOBY
JTEpaTypy, NOCIYTOBYEThCS HAYKOBOIO TEPMIHOJIOTIE0. AJle IPH BUCBITICHH]
JIEeSKUX TMUTaHb HE BHCTAYa€ JOCTaTHbOI TIJIMOMHM Ta apryMeHTarlii,
JIOMYCKAIOThCS TpPU IbOMY OKpEeMi HEICTOTHI HETOYHOCTI Ta HE3HauHi
HOMHMJIKH.

3 oaum

O1iHIO€EThCS poOOTA CTYJICHTA, SKHI BiATBOPIOE 3HAYHY YACTHHY HABYAIBHOTO
MaTepialy, BUCBITJIFOE HOTO OCHOBHMI 3MICT, BUSBIISE €JIEMEHTApHI 3HAHHS
OKpeMHX MoJioKeHb. OHAK HE 3[aTHHI IO TJIMOOKOro, BCEOIUHOTO aHaJIi3y,
0oOTpYHTYBaHHS Ta apryMeHTallii, He KOPUCTYEThCS HEOOXiTHOIO JIiTepPaTyporo,
IIPUILYCKAETHCS] CYTTEBUX HETOYHOCTEH Ta IOMUJIIOK.

2 0am

OuiHIOETBCST pOOOTA CTY/AEHTA, SIKMM JOCTaTHHO HE BOJOAIE TEMOIO, OJHAK
¢parmMeHTapHO, MOBEpXOBO (03 aprymeHTamii i OOTpyHTYBaHHS) BUKIAJac
OKpeMi THUTaHHS TEMH, HE pPO3KPHBAE 3MICT TEOPETHYHUX IHUTAHb |
IMMPAKTUYHUX 3aBAaHb.

1 0an

OriHioeThCcsl po0OTa CTYJCHTA, SAKUNW HE B 3MO31 BHKJIACTH 3MICT OUIBIIOCTI
MUTaHh TEMH, BOJIOJi€ HAaBUAIBHMM MaTepiajJoM Ha piBHI PO3Mi3HABAHHS
SIBUILl, TPUITYCKAETHCSI CYTTEBHX IIOMWJIOK, BIJINOBiJa€ Ha 3alUTaHHA, IO
MOTPeOYIOTh OJTHOCITIBHOI BiJIIOBI/II.

0 0aniB

OniHroeTsest poboTa CTyJEeHTa, SIKHH He BOJIOIE€ TEMOIO Ta HE B 3M031 Horo
BHCBIT/IIMTH, HE PO3YMi€ 3MICTy TEOPETHYHHX [THUTAHb TA IPAKTUYHUX 3aBJaHb.

8.4. Kpumepii oyintosanus MoOy1bHOI KOHMPOTLHOL pOOOMU.
MopaynpHa KOHTpOJBHA pOOOTa OIHIOEThCS B Mexax Big «0» 1m0 «10» OamiB 3a TakuMHU

K

UTEpIsIMU:

Oninka

Kpurepii oniHioBaHHsI HaBYAJTbHHUX JOCATHEHb

9-10 6auis

OuiHroeTsest podOTa CTYACHTA, SKUH Y TIOBHOMY 0OCS31 BOJOAI€ HABYAILHIM
MaTepiajoM, BIUIBHO, CaMOCTIHHO W apryMeHTOBaHO HOr0 3aCTOCOBYE,
HaBOJWTh NPUKIAIM, BIUIBHO IOCIYTOBYETbCS HAYKOBOIO TEPMIHOJOTIETO,
HaBOJMTH apryMEHTH Ha MiATBEPUKEHHS BIACHUX TYMOK, 3MIHCHIOE aHaNi3 Ta
pOOUTH BUCHOBKH.

7-8 0aais

O1iHIOETECS POOOTA CTYJACHTA, SIKHI JOCTaTHBHO MOBHO BOJIOAIE HaBYAIbHUM
MmarepiajioM, OOIPpYHTOBAaHO HOro 3acTOCOBYE, HAaBOIUTHb IPUKIAIH,
MOCIIYTOBYETbCS. HAYKOBOIO TEPMIHOJIOTI€I0. AJie MpHU BHUCBITJIEHHI JESKUX
MUTaHb HE BHCTAYa€ JIOCTATHHOI TTMOWHHM Ta apryMeHTallii, JOMyCKaloThCs
IIpY IIbOMY OKpEeMi HEiCTOTHI HETOYHOCTI Ta HE3HAYHI TIOMUJIKH.

6 0aJuiB

OnuiHIoeThCS po00Ta CTY/ICHTA, SKHI BiJITBOPIOE 3HAYHY YACTHHY HaBYaIHHOTO
MaTepiajay, BUCBITJIIOE HOTO OCHOBHHMU 3MICT, BUSIBJISIE €JIEMEHTApHI 3HAHHS
OKpeMHX MoJiokeHb. OHAK HE 3JaTHUN 10 TIIMOOKOro, BCEOIYHOIrO aHami3y,
OOTpYHTYBaHHSI Ta apryMEHTAIlil, IPUITYCKAEThCA CYTTEBUX HETOYHOCTEH Ta
TTOMHMJIOK.

0-5 0aaiB

OWIHIOEThCS poOOTa CTyNEHTAa, KW JOCTATHHO HE BOJIOAIE HABYAILHUM




MarepiaioM, OJHaK ¢parMeHTapHO, IOBEepXoBO (0e3 apryMmeHramii i
OOrpyHTYBaHHS) BHKJIAQJa€ OKpPEeMi MUTAaHHSI TEM, HE PO3KPHBAE 3MICT
TEOPETUYHUX MUTAHb i MPAKTUYHUX 3aBAAHb.

8.5. Kpumepii oyintosanus nio yac niocymkKo8020 KOHMpPOI0.

BuBuenns HaBUaLHOT I[I/ICHI/IHJ'IiHI/I 3aBCPIIYETHCA CK3AaMCHOM,

9. IHCTPYMEHTU, OBJIAIHAHHS TA IIPOI'PAMHE 3ABE3IIEYEHHA,
BUKOPUCTAHHSA AKUX ITEPEIBAYA€ HABYAJIBHA TUCLHUIIJITHA

[IpoekTop, iIHTEpaKTUBHA JIOIIKA, KOMIT FOTEP.

Enextponnuit HaBuanpHUl Kypc «EnemMeHTapHa MaTeMarTuka», po3poOieHuid Ha raTdopmi
Moodle.

EnexTpoHHI miApyYHUKHU Ta MOCIOHUKHU.

MeToaudHi peKOMeH 1allii 0 BUKOHAHHS 3aBJIaHb, UTFOCTPATUBHI MaTepiad.

bazoBa Ta nogatkoBa miTeparypa.

[HMBiNyalibHI 3aBIaHHS JUTSI CAMOCTIMHOTO BUKOHAHHS (€JIEKTPOHHUIN BapiaHT)

10. PEKOMEH/JOBAHI JI)KEPEJIA IHOOPMAIIIT

10.1. OcHosHni Odcepena

1. Aunrebpa u Havana ananm3a: YueOH. st 10—11 k. o6y, yupemx. / [lox pen. A. H.
KonmoropoBa. — 12-e uzn. — M.: IIpocsemienune, 2002. — 384 ¢

2. bes3 B.I'. [Ipaktukym 3 icropii MmaremaTuky: HaByampHUI MOCIOHUK /7S CTYICHTIB
¢b13UK0-MaTeMaTHUYHUX (PaKyb-TETIB MeJaroriyHux (akylbTeTiB MeJaroriyHux
yHiBepcurerti. — K.: HITY imeni ML.IIL. /Iparomanosa, 2004. — 312 c.

3. boromonos H. B. IIpaktnueckne 3agaun no marematuke. — M.: Beicm. mk., 2000. —
495 c.

4. boarsackuii, B.I'. Jlekuuu u 3agauul 1o 31eMEHTapHON MaTeMaTuke : yueOHoe mocobue
JUTSL TIOJATOTOBUTENBHBIX oTneneHuid By3oB / B.I'. bonrauckuit, FO.B. Cunopos, M.H.
HlaOynun. — U3x. 2-e. — M. : Hayka, 1974. — 575 c.

5. Banees K. I'., Jlxannanosa I. A. EnementapHa matemaTuka JUisl CTYy/AEHTIB, CIyXayiB
10O, ab6itypienti: HaBu. moci6. — K.: KHEY, 2006. — 548 c.

6. Breironckuii, M.f. CripaBouHuK 1O 37€MeHTapHOW MaTematuke: Tabmuiel, apupMeTuka,
anreOpa, reoMeTpusi, TpUTOHOMETpus, GyHKUMHM U rpaduka 22-¢ u3g. Onucra:
Jlxanrap,1996. 416 c.

7. T'yces B.A., MopakoBuu A.I'. Maremaruka: ChopaBouHsle Marepuanbl. - M.:

[Ipoceemenue 1988 c.416

MroxenkoBall.l., HocansT.B. Buma marematuka: IIpaktukym. K.: Buma mx., 1991 407c¢

9. Jlypwe, M.B. I'eometpus : Texnuka pemienus 3aaa4 : YuyeOHoe nocodue / M.B. Jlypbe. —
2-e m3a. — M. : YHIIJIO, 2002. —238 c.

10. Maremarnka.Kommiekcna miaroroBka go 3HO 1 JIITA / VYkmaa. A.M. KamiHocos.
Tepnonine: [ligpyunuku i mocionuku,2019. 512 c.

11. TloranmoB, M.K. u ap. Anre6pa, TpUTOHOMETPHS U AJIeMEHTapHble QYHKIUU : YuyeOHoe
nocobue s nexd. By3oB / M.K. Iloranos, B.B. Anekcanapos, I1.1. [lacuuenko. — M. :
Bricmas mkoma, 2001.734 c.

12. COopHuK 3a7ay MO MaTeMaTHKe Ui KOHKYPCHBIX 3K3aMEHOB BO BTy3bl. [lox pen. M.U.
CkanaBu. M.: Mup u O6pazoBanue; Mu.: Xapsect, 2003. 400 c.

13. Croiinosa, JL.II. Marematuka : yaeOHOe TocoOue i By30.B 3-¢ u3a. M.: Akanemus,
2005. 420 c.
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10.2. JJooamxogi dacepena

1. AwmenpkuH B. 3agaun 3 napamerpom. — MuHck, 1994.

2. bes3 B. T. Icropis matematuku: TecToBi 3aBnanHs 17151 KOHTpoJto 3HaHb. — K.:HITY
imeni ML.II. JlparomanoBa, 2004. — 18 ¢

3. bes3 B.T. [Ipaktukym 3 icropii matematuku.— K.: HITY imeniM. I1. J/I[paromanosa,
2004, 2008. - 312 c.

4. boromosioB H. B. [IpakTtuueckue 3agauu no maremaruke. — M.: Boicur. mk., 2000. —
495 c.
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6. Kpamop B. C. 3amaun Ha cocTaBiieHHE ypaBHEHUM M MeTOblI Ux pemenus M.: OO0
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7. JlypeBe M. B., Anekcanapos b. . 3agaun Ha cocraBieHue ypaBHEHUN: Yuel. pyk-
BO. — 3-¢ u3., mepepad. — M.: Hayka, 1990. — 96 c.

8. Macnosa T. H., Cyxonenuit A. M. Bam nomamnauii penerutop. — M.: OO0 «U3x.
oM “OHHKC 21 Bex”», 2003. — 672 ¢

9. Mopnkosuu A. I'. HaGonwiee u HauMmeHblle 3HadeHus BenuumH. — M.: IIkona-
[Ipecc, 1995. — 144 c.

10. Caymkin O. ®@. Po3p’a3yBanns anredpaiunux piBHsaHb. K.: KHEY

11. ®apkoB, A.B. Marematnueckue onummnuangsl : Meronudeckoe mnocobue / A.B.
®apkos. — M. : Bmanoc, 2004. — 143 c.

12. Hpmkun, A.I'., [Tuackuit, A.M. CipaBouHoe mocoOue 1mo MeTo/1aM PEIICHHS 3a1a4 110
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10.3. Inmepnem-pecypcu

1. http://www.nbuv.gov.ua — HarionansHa 6i6moteka Ykpainu imeni B. 1. Beprancskoro.
2. http://mechmat.univ.kiev.ua/ua/study/library.php — enekTpoHHa 0i0Ji0oTeKa MEXaHIKO-
MaTeMaTH4Horo (akynpreTy KuiBchkoro HaiioHaabHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuenka.

3. http://lib.idgu.edu.ua/instytutsiynyy-repozytoriy/- EnexrpoHnuii apxis I3Mainbcbkoro
JIEP’KaBHOTO T'YMaHITAPHOTO YHIBEPCUTETY

4. Omnnaiin JeKIii : -https://www.youtube.com/watch?v=p1JKXbW5eTU; -
https://www.youtube.com/watch?v=bcGir_X9T48

5. e — migpyunuk : http://lider.diit.edu.ua/mod/url/view.php?id=21914

6. http://moodle.idgu.edu.ua/moodle/ - Cuctema AUCTaHIIHHOT OCBITH [3MailbChKOIO €pKaBHOIO
I'YMaHITapHOTO YHIBEPCUTETY

7.
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