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1. OMIUC JUCLHUTIITHA

P03HOIli.]1 IroauH 3a HAaBYaJIbHHUM

HaiiMeHyBaHHSI OKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
o - Jlexyii:
Kinvxicmo kpeoumis: 15 70 ‘ 20
Mooynig: 4 Ilpaxmuuni 3auamms:
3acanvra kinekicmes 200un: 450 106 ‘ 22
Pik susuenns oucyunninu 3a Hag4aILHUM Jlabopamopmi 3ansamms:

NIAHOM. nepuiuti, Opyutl - ‘ -

CeminapcoKi 3auammsi:

Cemecmp: I, 11, 111, IV B | -

Tuosicnese naganmasicentst (200.): Koncynomayii:
- aymutopHe: 3, 3,5,3 4 ‘ i
- camocriiina podora: 4 Inousioyanoni sansmmsi:

dopma niocymKo8020 KOHMPOTIO. eK3AMEH, - -
37K, eK3aMeH, eK3aMeH

Camocmitina poboma:

Mosa nasuanms: ykpaincoka

270 \ 408

2. META JMCHUIIJITHA
IIpenmeT BUBYCHHS HABYAIBHOI JUCUUIUIIHM - 3arajibHi MaTeMaTH4YHI BJIACTHBOCTI Ta

3aKOHOMIPHOCTI.

MeToOI0 BUKJIQIaHHS HABYAJIBHOI AUCHHUIUIIHM ‘“MareMaTHYHHUN a”Haimi3” € OBOJIOMIHHSA
MailOyTHIMH BYMTEISIMM MaTeMaTUKH HAyKOBUMH OCHOBaMH, TEOPETHYHUMH IOJIOXKEHHSIMH,
Cy4yaCHHUMH METOJAaMHM, MPUTAMAHHMMM MAaT€MaTH4YHOMY aHali3y (QYHKIIH onHiel 1 OaraThbox
3MIHHHX, Ta iX 3aCTOCYBaHHs IIPU ONMHUCI KiJIbKICHUX CIIBBIIHOLIEHb 00’ €KTIB OTOYYIOYOI'O CBITY.

IlepenymoBu BuknananHs quciumuiiHu 0a3yeTbes HAa 3HAHHAX MIKUIBHOTO Kypcy aiareopu
Ta TE€OMETPIi.

Mixkaucuuniinapsi 38’13k OTpUMaHi IPU BUBYEHHI JTUCHUIUIIHYA 3HAHHA € TMIATPYHTAM
YCIIIIHOTO OBOJIOJIIHHS MaTeMaTUYHUMH TUCHMILTIHAMU

HopmaruBHa HaBuanbHa gucnumuiiHa "MartemaruyHuil aHami3" € CKJIAJOBOIO ITUKITY
npodeciifHol miAroToBKM (paxiBIiB 3a MpOrpaMoro MiAroToBKU OakanaBpiB crnerianbHocTi 014.04
Cepennsi ocBiTa (MaremaTtnka) € 0a30BOIO [IJIi BHUBUEHHS TaKUX JUCHUIUTIH sK '"Teopis

H=non

imoBipHocTeit", "lndepenuianbhi piBHsHHA", "3aranbpHa ¢izuka”, "AHagiTuuHa reomerpis',

3. OYIKYBAHI PE3YJIbTATU HABYAHHSA
BuBueHHs HaBuanbHOI AMCLUHMIUIIHM Tependayae (opMyBaHHS Ta PO3BUTOK Y CTY/JCHTIB
KOMIIETEHTHOCTEH Ta MpOTrpaMHUX pe3yJbTaTiB HAaBUAHHS BIJIMOBITHO O OCBITHBO-IIpodeciitHOl
(ocBITHBO-HAYKOBOI) porpamu «CepeaHsi OCBiTa: MaTeMaTHKA.

Indopmanisa npo KOMIETEHTHOCTI Ta BiANOBIAHI iM MporpaMHi
pe3yJabTATH HABYAHHSA 32 IMCIHUILIIHOK)

Iudp MIudp
KoMIeTe KomnerenTHocTi NMPOrpaMHMX IIporpaMHi pe3y1bTaTH HAaBYAHHSA
HTHOCTI pe3yJIbTaTiB
3aranbHi komnerenTHocTi (3K)
3KI. 3HaHHA Ta posyminns | [TPH 1 JleMOHCTpy€e 3HaHHS 3 TEOPETHYHOI Ta
IIPEIMETHOT obacTi Ta | . IIPUKJIAJHOI MAaTEeMaTHUKH Ta METOAUKU
pPO3yMIHHS npodeciitHoi 11 HaBJaHHS.




TISUTBHOCTI.

3K5.

3natHicTh 70 THOIITYKY,
00poOIeHHS Ta aHawi3y
iHopmarii 3 pizHHUX IKEpelL.

IIPH 8

BukopucToBye pizHOMaHITHI pecypcu
Ul TIOLIYKY mMOTpiOHOT 1H(opMarii,
KPUTHUYHO aHaji3ye I OmparboBye
iH(opMaIlito 3 METOI0 BUKOPUCTAHHS il
y  HaBYaJbHIH 1  mpodeciiHoi
TSITEHOCTI 3 JIOTPUMAaHHSIM
TIPUHITATIIB JIOOPOIECHOCTI Ta
BH3HAHHSIM aBTOPCHKHX ITPaB.

3K8.

31aTHICTG BUUTUCS 1 OBOJIOAIBATH
CYYaCHUMH 3HAHHSIMHU.

ITPHS

BukopucToBye pizHOMaHITHI pecypcu
IUTS TIOIMIyKYy TOoTpiOHOT iH(popMarii,
KPUTHUYHO aHaji3ye I OmparboBye
iH(pOpMAaLIiI0 3 METOI0 BUKOPUCTAHHS il
y  HaBYANBHIN 1 npodeciitaoi
TSITEHOCTI 3 JMIOTPUMAaHHSIM
MPUHIHIIIB JI00pOYECHOCTI Ta
BU3HAHHSIM aBTOPCHKUX NPaB.

Cnenianbni komnereHTHOCTI (CK)

CK1.

3natHicTh (opMyBaTH B YYHIB
MpeaMeTHI KOMIETEHTHOCTI.

ITPH 1.

ITPH 8.

ITPH 9.

ITPH 15

ITPH 22.

I1PH 23.

JleMoHCTpY€E 3HAaHHS 3 TEOPETUYHOI Ta
NPUKIaTHOI MAaTEeMaTHKH Ta METOAUKU
11 HaBYaHHS.

BuxopucTtoBye pi3HOMaHITHI pecypcu
Ul TIOLIYKY TMOTpiOHOT iH(opManii,
KPUTUYHO aHali3ye ¥ OmpaiboBye
iH(opMaIlito 3 METOF0 BUKOPHCTAHHS il
y  HaBUampHIH 1  mpodeciiinoi
IISUIBHOCTI 3 JIOTPUMAaHHSIM
MIPUHIIATIIB JoOpoYecHOCTI Ta
BH3HAHHSIM aBTOPCHKUX IIPaB.
[lepeTBOproe cioBecHWi Matepian y
MaTeMaTUYHI MoJIei, CTBOPIOE
MareMaThuHi Mouenl O00’eKTiB  Ta
IpoIIeCciB Al pO3B’A3yBaHHA 3ajad i3
PI3HUX MpeIMETHUX Tany3ell 3acobamu
iH(opMaIitHIX TEXHOJIOT1H i
MporpamyB

HemoHCcTpy€E 3JATHICTE bifo)
pO3B’si3yBaHHSI MpodeciiHuX 3a1ad B
00JacTi MaTeMaTHKH.

[Ipe3enTye, 0OOroBOpIOE Ta 3axHIIae
BJIACHI TOTJISIAM B YCHIM 1 MHCHMOBIiH
¢dopmax Ta 3a JIOTIOMOT 010
iH(popMaLifHO-KOMYHIKaLlIHHUX
TEXHOJIOTIH.

3naTHUH BUYUTHCS YNPOIOBXK KHUTTS 1
BJOCKOHAJIOBAaTH 3 BHCOKUM DiBHEM
aBTOHOMHOCTI ~ HaOyTy mig  dac
HaBYaHHs KBati(ikarliro.

CKeé.

31aTHICT BUKOPUCTOBYBAaTH
CHCTEMHI 3HAaHHS 3 MaTeMaTHKH,
MEeIarorikKi, METOJWKY HaBYAHHS
MaTEMaTHKH, icropii ix
BUHHUKHEHHS Ta PO3BHUTKY.

ITPH 9.

I1PH 22.

[lepeTBOproe cnoBecHuii Matepian y
MaTeMaTH4H1 Mo, CTBOPIOE
MaTeMaTW4Hi Mojeini 00’eKTiB Ta
MPOLECiB Il PO3B’sI3yBaHHs 3ajad i3
Pi3HUX IpeIMEeTHHX Taiy3el 3aco0amu
iHpOpMaIi HIX TEXHOJIOT1H i
MpOTpaMyBaHHSI.

[Ipe3enTtye, 0OOroBOprO€ Ta 3axHIIae
BJIACHI TOTJISIAM B YCHIA 1 TMHUCHMOBIH
dhopmax Ta 3a JIOTIOMOT'OFO




ITPH 23.

iH(popMaIiiHO-KOMYHIKaIITHIX
TEXHOJIOT1H.

3MaTHUNA BYUTHUCS YNPOAOBXK JKHUTTS 1
BJIOCKOHATIOBATH 3 BHCOKHM DPiBHEM
aBTOHOMHOCTI ~ Ha0Oyty mig  4ac
HaBYaHHs KBaTi(ikarliro.

CK7

3maTHICT e(heKTHBHO
3aCTOCYBATH TIPYHTOBHI 3HAHHS
3MICTY IIKUTbHOI MATEMATHKH.

ITPH 1.

ITPH 9.

ITIPH 22.

JleMOHCTpY€E 3HAHHS 3 TEOPETUYHOI Ta
MPHUKIIAJHOI MATEMATHKH Ta METOJUKA
1i HAaBYaHHS.

[lepeTBOproe cnoBecHUit Marepian y
MaTeMaTHYIHI MOJeIT, CTBOPIOE
MaTeMaTH4Hl MoIelll O00’€KTIB Ta
MIPOLIECIB IS PO3B’sS3yBaHHS 3ajad i3
pI3HUX TpPEeIMETHHX Taixy3ed 3aco0amMu
iHpOopMaIiHIX TEXHOJIOTIH i
IIpOrpaMyBaHHsI.

[Ipe3eHTye, OOroBOpIOE Ta 3axwHIae
BIIACHI TIOTJISINA B YCHIW 1 MHUCHMOBIH
(dhopmax Ta 3a JIOTIOMOTOFO
iH(pOpMaLlifHO-KOMYHIKaIlliHTHUX
TEXHOJIOTIH.

CK8

3maTHICTh aHATI3yBaTH
MaTeMaTHU4HYy 3aJa4y, pO3rIsiaTi
Ppi3Hi criocobu ii po3B’sI3yBaHHS.

IIPH 8

ITPH 9.

BuxopucTtoBye pi3HOMaHITHI pecypcu
Ul TIOIIYKY MOTpiOHOT iH(opMarii,
KPUTHUYHO aHaji3ye I OmparboBye
iH(opMaIlito 3 METOF0 BUKOPHCTAHHS il
y  HaBYaJbHIH 1  mpodeciiHOi
IISUIBHOCTI 3 JIOTPUMAaHHSIM
MIPUHIIATIIB oOpoYecHOCTI Ta
BU3HAHHSM aBTOPCHKUX TPaB.
[epeTBOproe cioBecHUit Matepian y
MaTeMaTHYH1 MoJen, CTBOPIOE
MareMaThuHi Momenl O00’eKTiB  Ta
IpOIIeCiB ISl pO3B’A3yBaHHS 3ajad i3
PI3HUX TpeIMETHUX Tany3ell 3acobamu
iH(opMaITitHIX TEXHOJIOT1i i
pOrpaMyBaHHSI.

CKO.

3naTHicTh (QOpMYyBaTH B Y4HIB
MEpPeKOHaHHS B HEOOXiJTHOCTI
0oOTpyHTYBaHHS rimores,
PO3YMiHHS MaTeMaTHYHOTO
JIOBEJICHHSI.

ITPH 1.

ITPH 9.

I1PH 22.

JleMOHCTpy€e 3HaHHS 3 TEOPETHYHOI Ta
MPUKJIQJHOI MaTeMaTUKH Ta METOJUKU
11 HaBYaHHS.

[lepeTBOproe cioBecHUi Matepian y
MaTeMaTUYHI MoJIe, CTBOPIOE
MareMaThuHi Mojenl O00’eKTiB  Ta
MPOIIeCiB Uil pO3B’sI3yBaHHS 3ajad i3
PI3HUX MpeIMETHUX Taiy3ell 3acobamu
iHpopMaLiTHUX TEXHOJIOT1H i
MpoTrpaMyBaHHSI.

[Ipe3enTye, 0OOroBOpIOE Ta 3axwHIIae
BJIACHI MOMIAAM B YCHiMl 1 mMMCHMOBIH
¢dopmax Ta 3a JIOTIOMOT'OF0
iH(pOpMaIliHHO-KOMYHIKaIliHTHHX
TEXHOJIOT1H.

CK10.

3naTHICT ¢dhopmyBaTH i
NiATPUMYBATH HAJEKHUH DPiBEHb
MOTHBAIll y4YHIB [0 3aHATh
MaTEMaTHKOIO.

ITPH 1.

ITPH 9.

JleMOHCTpy€e 3HaHHS 3 TEOPETHYHOI Ta
MIPUKJIATHOT MAaTEMaTHUKU Ta METOIAMKHU
11 HaBUYaHHSA.

[lepeTBOproe cnoBecHHil Matepian y
MaTeMaTHU4H1 MoJen, CTBOPIOE
MaTeMaTU4YHI MoJeJli 00 €KTiB Ta
TIPOTIECIB I PO3B’sS3YBaHHS 3a1ad i3




I1PH 22.

PI3HHX IPEIMETHUX Taixy3ei 3acobamMu
iHpopMaLiHUX TEXHOJIOT1H i
MpoTrpaMyBaHHSI.

[Tpe3entye, 0OroBOpIOE Ta 3axHIIAE
BJIACHI MOMJISAAM B YCHiMl 1 MHCHMOBIMH
tdhopmax Ta 3a JIOTIOMOT 010
iH(hOopMaIifHO-KOMYHIKaIliHHUX
TEXHOJIOTIH.

Martpuus BiANOBiIHOCTI KOMIIETEHTHOCTEN Pe3yJIbTATAM HABYAHHS 32 JUCHHUILTIHOKO

MMugp Pe3yibTaTH HABYAHHS
KoMIeTe . L ABTOHOMHICTb Ta
. 3HaHHuA YMinua Komynikauis . . .
HTHOCTI BimoBinanbHicTH
3K1 ITPH 1
3K5 I1PH 8
3K8 I1PH 8,
CK1 ITPH 1 ITPH 8, I[TPH 9 ITPH 15 ITPH 22, TIPH 23
CK6 ITPH 9 I1PH 22, TIPH 23
CK7 ITPH 1 ITPH 9 ITPH 22
CK8 ITPH 8, I[TPH 9
CK9 I1PH 1 ITPH 9, ITPH 22
CK10 ITPH 1 ITPH 9, ITPH 22
4. TEMATUYHUU IIVIAH JUCHUIIJITHHA
KinpkicTs rognn KiapkicTs rognn
(n1eHHa popmMa HaBUYAHHS) (3aouHa popmMa HABYAHHS)
= 24 E| E|E |s | = 24 2| E|E |s
| Mooy e | ) 2|28 2| E1Sas g Bl 2|22 B E\2as
S| 5129 &) B|Eg8g 5| E|EQ & 5|5 58¢9
S| =S58 8| 212928 5| =|58 8| &§|29z2 2
< 0o H « clH IS < 0 g < =
O3 5| (&5 |© O 5| |5 (¢
1 Tema 1. OcHoBHI mTO-|6 2 4 12 |2 2 18
HATTS ~ MaTeMaTUYHOI'O
aHaIi3y
2 Tema 2. Ilobymoma|l0 |4 6 14 |4 2 2 24
rpadikiB GyHKIIIH
3 Tema 3. I'panuns | 6 2 4 14 24
YHUCIIOBOI IMOCIIIJOBHOCTIL 4 ) )
4 Tema 4. I'panunsa |12 |4 8 14 24
bynakii
5 Tema 5. 18 |8 10 16 24
HudepenuiansHe
YUCJICHHS 4 4 2
6 Tema 6. 3actocyBanus |10 |2 8 14 24
nrdepeHIitoBaHHs 10
pO3B’sA3aHHS 33724
7 Tema 7. IlepsicHa|l16 |6 10 16 |6 |2 |4 24
GyHKIIET Ta  HEBU3-
HAYCHUHU THTErpaj
8 Tema 8. Bwusnauenwii|l4 |6 8 14 |6 2 4 24
iHTerpal Ta foro
3aCTOCYBaHHS
9 Tema 9. UncnoBi psan |10 |4 |6 12 24
10 |Tema 10.®ynkuionansui|10 |6 |4 12 6 |12 |2 24
paan




11 Tema 11. Oynukii | 10 |4 6 12 18
0araThbOX 3MIHHUX 4 2 2
12 |Tema 12. Iudepenuiiio- |12 |4 8 12 24
BaHICTh (PYHKIII] KITBKOX
3MIHHHAX
13 |Tema 13. Kpatni|12 |6 6 12 18
iHTerpanu
14 |Tema 14 Kpwusominiiai|10 |4 6 12 18
Ta TIOBEPXHEBI iHTe- 6 2 2
TpaJiyd IEePIIOro POAy.
15 |Tema 15. Kpusominiiai| 10 |4 6 12 18
Ta TIOBEPXHEBI iHTe-
rpajy IPyroro pomay.
16 |Tema 16. Pagu ®yp’eTa|10 |4 6 12 |2 2 18
inTerpan ®yp’e
IIpoMiskHHIT KOHTPOJIb
IincymMmKoBHii KOHTPOJIb 4 60 60
(01151 ex3amenis)
Pazom:| 180 |70 |106 4 270 |42 |20 |22 408

5. MPOT'PAMA HABYAJIbHOI JUCHUILJIITHUA

Ilonepenni BiToMoCTi PO OCHOBHI MOHATTA MATEMATHYHOT0 AHAJI3Y

Temal. OCHOBHI MOHATTH MaTeMATUYHOI0 AHAJI3Y

8

. Berym: peaMer, 00’€KT 1 METOX MATEMATHYHOI'O aHAaII3
2

Muoxunu, Jlii Hax MHOKHHAMU. 300paKeHHST MHOKHH Ta BITHOIIEHb MK HUMH 32
nonomororo kpyriB Eitnepa. [Ipuknanu

CkiHY€HHI Ta HECKIHUEeHHI MHOXXUHU. [Tpuxitagu

@DyHKIIi1 Ta TOCIiJOBHOCTI.

KBaHTOpH Ta iX BUKOPUCTAHHS IPU TIOOYIOBI MATEMAaTHUIHUX TBEPKCHb.
AKciOMaTHYHMIA MiAXi A0 BU3HAYEHHS HaTypaidbHOro umcia. Akciomu IliaHo.
[Tpuknanu MHOXKHH, sIKI 33/I0BOJIBHSIOTH akciomaM [liaHo.

Metoa MaTeMaTH4HOI 1HAYKII, 1Oro TeopeTHyHa OCHOBA, anroput™. [Ipuxmagy.
KomrrekcHi uncia ta aii Hag HUMHA

Tema 2. ITo0ynoBa rpagikiB pyHKIiH

9.

[TobynoBa rpadikiB ¢yHkmiit y=Af(ax+b)+C neperBopeHHsSM rpadika (yHKII
y=f).

10. IToOynosa rpadiki pyHKUiNH y=Af(ax+b)+C nepeTBOPEHHSM CUCTEMH KOOPAMHAT.

I'panuns ynciaoBoi nocaioBHOCTI Ta PyHKIii

Tema 3. 'panuns YucI10BOI MOCTIZOBHOCTI

1.

2.

»

6.

JloriuHa cuMBOJIIKa, MHOXXMHHM, (YHKIi, MOCTIIOBHOCTI. AKCIOMU MIMCHUX YHCEN.
OOMeKEeHICTh, TOUHI MEXK1 YHUCIOBOI MHOXKHHH.

I'panuns  4yuciaoBOi  TOCHITOBHOCTI 1 3arajbHI BJIACTUBOCTI TaKWX TPAHUIIb.
HeckindeHHO MaJjti Ta HECKIHYEHHO BEJIMKI ITOCIIIOBHOCTI.

Teopema Beiiepmirpacca npo 301kHICTh MOHOTOHHUX TTOCIIAOBHOCTEH. Yucno e.
[TopiBHAHHS IMIBUIKOCTI 3POCTaHHs MOCIHIAOBHOCTEH, aCUMOTOTHKA ITOCIiOBHOCTEH.
CumBomu O 1 0.

YacTKoBl TpaHMIl YHUCIOBOI TOCHTIJIOBHOCTI, BEpXHS Ta HIKHSI TpaHHLA
nociigoBHOCTI. [Ipuntun bonbiiano-Belepmtpacca niist mocimiToBHOCTEH.

OsnauenHs  ¢ynaaMmeHTanbHoi  mociuigoBHocTi.  Kpurepiit  Komri  30ikHOCTI
IIOCJIITOBHOCTI.

Tema 4. I'pannus pynkunii

1.

I'pannis ¢yskii 3a Ko Ta 3a ['eitHe. 3aranpHi BIaCTUBOCTI TpaHUIlh (QYHKITIH.




N

AN D

H W

[opiBHsSHHS QYHKIIH, aCHMITOTHKA (QYHKIIIH, acHMOTOTH rpadika QyHKIii.
BaxxnuBi rpanutii, o mMoB’s13aH1 3 eIeMEHTapHUMHU (YHKITISIMH.
Henepepsuicts ynkmii 3a Komri i 3a ['eitne. JlokanbHi BIacTUBOCTI HENMEPEPBHUX
¢dbynkuii. HemepepBHICTh eneMeHTapHUX () YHKITIH.
BrnactuBocti (yHKIIIH, HeIEpepBHUX Ha BiIPI3KY.
Touku po3puBY Ta iX Kiacudikarlis.

JudepennianbHe yncjaeHHs: pyHKuii ogHiei 3MiHHOI

Tema 5. IudepenuiajibHe YuCIeHHSA

S e e

ITousTTs moxigHol

[onsarTs nudepenuiiioBanocti GyHKii

[IpaBuna gudepeHitoBanHs aaredpaidHoi cyMu, JOOYTKY Ta 4acTKH (yHKIIIH
[ToximHi eneMeHTapHUX QYHKIIIH.

JudepeHiiroBaHHs CKJIaIHOT Ta 00epHEeHO1 (YHKIII].

OcHoBHi Teopemu npo audepenniioBani GyHKIi

7.11oximHi Ta AudepeHITiaay BUIIUX MOPSIKIB.
Tema 6. 3acrocyBanHs AudepeHilOBaHHSA 10 PO3B’sI3aHHA 33124
1. Po3kputts HeBu3HaYeHocTel. [IpaBumo Jlomitans
2. ®opmyna Teimopa. @opmynu 3anumkoBoro wieHa y ¢opmi Jlarpamka, Komi.

®opmyira MaknopeHa.

3. HocmimkeHHs rpadikiB QyHKIIH MeTogaMu TUQEPEHIIaTbHOTO YUCICHHS.

InTerpasbHe YUCIEHHS

Tema 7. IlepBicHa pyHKUisI Ta HEeBU3HAYEHUH IHTerpaJ

1.

2.

3,
4,

[Tonsatrss mepBicHOi (yHKIIT Ta HEBU3HAYEHOro 1HTerpamy. Tabmuis mNepBiCHUX
JESIKUX eJIEMEHTapHUX (YHKIIIH.

OcHOBHI Meroau iHTerpyBaHH.1 @opmyna 3amiHM 3MiHHOI Ta (¢opmyra
IHTeTrpyBaHHs YaCTUHAMH JII HEBU3HAUYEHOTO iHTETpay.

Knacu ¢yHKIH, 1110 IHTErpyIOThCS B €IEMEHTAPHUX (PYHKIIISAX

[nTerpyBanHs panioHanbHUX (QYHKLIH. [HTerpyBaHHS IeSKUX IppallioHaIbHOCTEN Ta
NeSIKUX TPAHCIEHICHTHUX (DYHKIIIH.

Tema 8. Buznauyenuii inTerpaJi Ta iioro 3acTocyBaHHsi
1.

> w

O3HaueHHs iHTerpanbHUX cyMm Pimana Ta iHTerpana Pimana. HeobOxigHa ymoBa
1HTErpoBaHOCTI QyHKIIIT 32 PiMaHOM.

Hwxni (Bepxni) cymu JlapOy Ta ix BmactuBocTi. O3Ha4e€HHS HMXKHBOTO (BEPXHBOIO)
iHTerpana Jlapoy. Kpurepii lapOy 1 Pimana iHTerpoBanocti QpyHkuii 3a Pimanom.
Knacu ¢ynkuiii, inTerpoBanux 3a Pimanom

BractuBoCTi BU3HaUEHOTO IHTETpasa.

. ®opmyna Hrerorona-JleiiOnina. BignoBnenns ¢yHkmii 3a ii moximHowo. dopmyna

IHTErpyBaHHs yacTUHaMH 1S iHTerpana Pimana. Teopema mpo 3aMiHy 3MIHHOI B
iHTerpaii Pimana.

HenepepBricTh Ta 1udepeHiiioBHICTh (PyHKII, 3aaH01 1HTerpaioM PimaHa 13 3MiHHOIO
BEPXHBOIO MEXEI0 IHTErpyBaHHs. ICHYBaHHS MepBiCHOT Y HeMlepepBHOI (YHKIII].

. 3acTOCyBaHHSI BU3HAUEHOTO 1HTErpaia J0 reoMeTpii: TUIolIa KPpUBOJIIHIHHOT Tpamnenii,

9.

JIOBXXMHA KPUBOi, 00’ €M Tisla 00epTaHHs. MexaHi4Hi 3aCTOCYBaHHs IHTErpaja.
HeBnacuuil iHTerpan mo HeoOMEXKEHOMY MPOMIXKKY Ta BiJl HEOOMEXEHO! (PyHKIII].
OOuKcneHHs HEBIACHUX 1HTETPaJIiB.

O3naka TOpIBHSHHSA 30DKHOCTI HEBIACHUX IHTErpadiB 1 ii Hachiaku. EtamonHi
iHTerpay. 3B'I30K 3 YUCIOBUMHU PSJIAMH.

10. AGcomoTHa Ta yYMOBHa 301KHOCTI HEBJIacHUX iHTerpaiiB. ['ooBHE 3HAYCHHS

HEBJIACHOTO 1HTerpajia B po3yminHi Kori.

11. HaGmmwkeni MeTou oOUMCIICHHS 1HTErpajliB



12. B- i I'- ¢yskuii O3nauenHs nepBicHOi ¢yHKuii Ha npoMmikkKy. HeBuzHaueHuit

Pagn

1HTEerpaj i Horo BJIaCTUBOCTI.

Tema 9. UncJioBi psian

1.

2.

3.

UYucnoBi psau: 30DkHICTh, BiactuBocTi. Kpurepiii Komm u nHeoOximHa ymoBa
301KHOCTI PSY..

Psamu 3 weBim’emHumu uneHamu. O3Haku mnopiBHsHHS, Komm, [lamamGepa, PaaGe,
iHTerpanpHa o3Haka MakiopeHa — Komm.

3nako3MiHHi psiau. Psag JleiiOuunst: 301KHICTD, omiHka 3anumky. O3Haku Abens u
Jupuxiie 301KHOCTI 3HAKO3MIHHHX PSIJIIB.

Tema 10. @yHkuioHaabHi psau

1.

2.

@OyHKITIOHATBHI MOCHIIOBHOCTI 1 psaau. [loToueuna 30ikHicTh. PiBHOMIpHA 301KHICTB:
MOHATTS; kputepind Komm. AGcomoTHa 1 yMOBHA 301KHICTD

HeoOximna ymoBa, MakopaHTHa o3Haka Beiiepmtpacca, o3naku Abens i dupuxie
piBHOMipHa 301kHICTh (PyHKLiIOHANbHUX psAiB. llowileHHUN mepexin OO TPaHUIIb;
HETIePEPBHICTh TPAHUYHOT (PYHKIII]. .

Crenenesi psau. Pagiyc Ta iHTepBan 301)KHOCTI cTenieHeBOro psay. BractuBocti cymu
CTETIEHEBOTO PsiLy, MOWICHHE MU(EPEHIIIIOBAaHHS Ta IHTETPYBAaHHS CTECIICHEBHUX PSJIIB.
Psan Teitnopa.. ®opmyna Eiinepa. ®opmyna Komum — Anamapa uist paaiyca 301KHOCTI;
xapakTep 30ikHOCTI. HenepepBHiCTh, MOWIECHHE IHTEIPYBaHHS 1 JU(EpEHIIFOBAaHHS
CTETICHEBOT'O PSTY.

Psan Teitnopa 1 ymoBu ioro 30ikHOCTI. Psimu Teimopa mist eneMeHTapHuX (DyHKITIH.
Psin MakiiopeHa OCHOBHHX elIeMEHTapHHUX (YHKIIIH. 3aCTOCYBaHHS CTEIICHEBHX PSIJIiB
710 HaOIMKEHNX 00YMCIICHB.

Judepennianbae yncaeHHs: PyHKIINA KiTbKOX 3MiHHHX

Tema 11. @yHkuii 6araTb0X 3MiHHHX

1.

2.
3.
4.

[Tpoctip R". 36ikHICTh 1 KOMIAKTHICTE B R". JlokaibHI Ta T7100aMbHI BIACTHBOCTI
HernepepBHUX (PYHKIIIH KUTBKOX 3MIHHUX.

['panuns ¢pyHKHil B TOYILI

HenepepBHicTbh QyHKIIT B TOUL. BnacTuBoCTi QpyHKIIIN, HEMPEPBHUX HA MHOXKUHAX

Teopemu bonbriano — Koy npo npoMi’kHi 3Hau€HHS Ha JIIHIMHO 3B’ A3H1I MHOXUHI,
Beiiepuirpacca nmpo oOMekeHICTh (DyHKIIIT Ta JOCSATHEHHI HEI0 BEPXHBOI Ta HUXKHBOI
IpaHulb HAa KOMITAKTHIM MHOXMH1, KaHTOpa po piBHOMEpHY HENEPEePBHICTh (PYHKIIIT

Tema 12. IndepenniiioBHicTs GyHKLil KVIBKOX 3MIHHAX

1.
2.

w

JudepenuiioBaHicTh GYHKIIT I€KUIBKOX A1HCHUX 3MIHHUX. YaCTUHHI MOX1/HI.
Hudepenuian. Henepepaicts nud¢epenuiiioanoi ¢ynkuii. [loctatHi ymMoBU
nuddepeniiiioBanocTi QpyHKIT B TOYIII

[ToxiaHa 3a HANMPsIMOM, T'PAJIEHT, TOTUYHA [UIOIIKMHA 1 HOPMaJIb 10 TIOBEPXHOCTI.
JudepeniiiiioBaHiCTh CKIaAHOT (PYHKITI.

. YacTuHHI moXimHi 1 AuQepeHiiady BUIIMX MOPSAKIB, YMOBH PIBHOCTI 3MIIIAHUX

MOX1THUX.

. IHBapianTHICTH opMH mepmioro nudepeHiiaia 1 HeIHBAPHAHTHICTh (GOPM CTapIINX

nudepeHItianiB BIAIHOCHO 3aMiHM 3MIHHHX.

. ®opmyna Telinopa s QyHKIIIH 1EKITBKOX 3MIHHHX (3 3QJIMIIKOBUM 4JIEHOM B (hopmi

Jlarpanxa)..

. JlokanbHuit (0e3ymoBHUIT) ekcTpeMyM. HeoOXigHa yMoBa JIOKaJbHOTO €KCTPEMYMY

(Teopema depma). locTaTHs yMOBa JTOKATLHOTO €EKCTPEMYMY
HesBHi Qynkuii onxHiei M JEKUIBKOX 3MIHHHUX: ICHYBaHHS, HeEIEPEpPBHICTD,
nudepeHIiioBaHICTb.



Kpartni, kpuBoJiHiiiHi i HoOBepXHeBi iHTerpasiu, ix 3aCTOCyBaHHs
Tema 13. KpatHi inTerpanu
1. O3nauenHs iHTerpadbHUX cyM PiMmana, iHTerpana Pimana mo Opycy Ta iHTerpoBHO{ 3a
Pimanom ¢ynkiiii Ha Opyci. HeoOximHa ymoBa inTerpoBHocTi 3a PimanoM. BepxHi ta
HIKHI cymu [lapOy Ta iX BIacTHBOCTI.
2. MHOXWHU 00’eMy HYJIb 1 Mipy HyJb. [HTErpOBHICTH HEMEpEepBHOI Ha Opyci (yHKIII.

[nTerpan mo oomexeHiit MHOXMHI B R" . MHOXUHHU, BUMipHi 3a XKopnanom. 3BeieHHS
KpaTHOTO IHTerpaJia 1mo Opycy 1 HUIIHAPOINY 10 TOBTOPHHUX.
3. 3amiHa 3MIHHHUX B KpaTHHUX IHTErpaax.
Tema 14. KpuBoJiiHiiiHi Ta moBepXHeBi IHTerpaJju nepuoro poay

1. O3HavueHHs KpPUBOMIHIMHOrO iHTEerpasa 1-ro pomy MO NPOCTIH TiAAKii KpuUBIii,
HE3aJICXKHICTD BiJl BUOOPY MapaMeTpu3allii Ta 3BeIeHHsT WOro 1o iHTerpaia Pimana.

2. O3HaueHHs1 MOBEPXHEBOTO iHTerpaga 1-ro poay Mo eleMeHTapHid IMaaKiil MOBEpXHI.
[Tnoma rnaakoi moBepxHi. DopmMynu Ui OOYUCIEHHS MOBEPXHEBUX IHTErpaiiB 1-ro
poay.

Tema 15. KpuBoiHiliHi Ta IOBepXHeBi iHTerpaJjm Apyroro poay

1. O3naueHHs i OOYMCICHHS KPHBOJIHIMHOIO Ta MOBEPXHEBOIrO iHTErpaiga 2-ro pojy.
[Npuxnany (iHTETpa POOOTH Ta OTOKY).

2. BnacTMBOCTI TMOBEPXHEBUX IHTErpaiiB 2-ro pojay. 3B’S30K MiK OBEPXHEBHMH
iHTerpasaMu 1-ro u 2-ro poiB.

3. ®opmynu ['pina, Crokca ta ['aycca-Octporpancekoro. [useprentitis i potop. [loHsTTs
po nudepeHiiabHi GopmH 1 3aranpHy Gopmyrny CTokca.

4. O3zHauyeHHS MOTEHIIATbHOTO BEKTOPHOT'O OIS U Horo nmoTteHIiany. HeobxigHa ymoBa
noteHmianpHoCcTI monsg.  PoGora cmnm y moreHmianmeHOMy moni.  Kpurepii
MOTEHI1aTbHOCTI BEKTOPHOTO TMOJIA.

Psaau ®yp’e ta inTerpana ®yp’e

Tema 16. Piqu dyp’e Ta inTerpan dyp’e

1. OproroHanbHi Ta OPTOHOPMOBaHI CHUCTEMH BEKTOPIB Yy JIHIMHMX @pocTropax 3i
CKaNsIpHUM A00yTKOM. CHcTeMa TPUTOHOMETPUYHUX (QYHKIIN Ha [-TT,7].

2. Koedinientn @Dyp’e 1 psg Dyp’e BekTopa y MPOCTOPl 31 CKAIAPHUM J100YyTKOM
B1JIHOCHO OPTOHOPMOBaHOI a00 OPTOrOHAJIBHOI MOCIIJOBHOCTI. TpUTrOHOMETPUUHMMA
pan @yp’e Ha [-wt,mt].

3. HepiBuicts beccens 1 piBuicts IlapceBans. Teopema JlsmyHoBa mHpo MOBHOTY
TPUTOHOMETPUYHOI CUCTEMH (PYHKITIH.

4. InTerpanbHi 300pa’k€HHS Ul YAaCTKOBUX CYM TPHUIOHOMETpPUUYHUX psaniB Dyp’e.
IToroukoBa Ta piBHOMipHa 301KHICTE TPUTOHOMETPUUHHX psiniiB Dyp’e. 3B’A30K MK
CTETeHEeM IIaAKOCTI (QYHKIIT Ta IMIBUAKICTIO MPSAMYBaHHS 10 HYJs Koe(Dili€HTIB ii
TPUTOHOMETPHUUHOTO psny Pyp’e.

5. Teopema @eitepa. Teopemu Beliepmtpacca npo piBHOMIPHY —amnpOKCHMAIlIO
HernepepBHUX (YHKIIIH TPUTOHOMETPUYHUMH Ta aareOpaiyHUMU MOJTIHOMaMHU.

6. Oznauenns neperBopeHHsi Dyp’e Ta iHTerpana dyp’e. BractuBocTi mepeTBOpeHHs
®dyp’e . Dopmyna obepuenns. [Ipuknamu.

5.2. Temamuxa ceminapcoKux (npaxmuuHux, 1a00pamopHux) 3aHams.
Tema, nutaHHA
1 UYwucnoBi mMHOxkuHU. DyHKIIT OJAHIET 3MIHHOI, 1X Kiacudikauis Ta rpagiku
OCHOBHHX €JIEMEHTapHUX (DYHKIIIH.

2 Tlobymoma rpadikiB ¢yHkmii y=Af(ax+b)+C  mnepeTBOpeHHAM Tpadika
dynKuii y=£(x).
[TobynoBa rpadikiB ¢yHkuii y=Af(ax+b)+C  TEpPEeTBOPEHHSIM CHCTEMH
KOOpJAWHAT
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12
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19

3Haxo/pKeHHs 0o0nacTi Bu3HaueHHs QyHKii. Enemenrtapui ¢yHkiii, modynosa
ixHix rpadikiB. O0epHeH1, CKIaeH1, MapHi, HeTapHi, epioanyHi GyHKIIIT
OOumcneHHs] TPaHUIb YHUCIOBUX IMOCHiAOBHOCTEH 1 GyHKuid. JlocmimKeHHs
(GYHKIII Ha HETIEPEPBHICTb .

['panuns  QyHKIii, OOYUCIIEHHS TpaHUIb, ACHMITOTHYHE TOPIBHSHHS
byHKIIIH

TexHika 3HAXO/KEHHS TUNOBUX rpaHulb. [-a ta Il-ra BaxmuBi rpanmmi, ix
3aCTOCYBaHHS J10 pO3KpHUTTS HeBu3HavueHocTer 0/ 0 ta {1 }oo .

ExBiBaneHTHI HECKiHUEHHO Maii (H.M.B.). Tabmuis exkBiBaJeHTHOCTEH H. M. B.
Po3kpuTTs HEBU3HAYEHOCTEH 3a JOMOMOTOI0 TAaOMUIll €KBIBaJCHTHOCTEH s
enemMeHTapHuX  QyHKIiA. JlocmimkeHHs QyHKIIIT Ha HENEPEPBHICTD.
3Hax0/PKEHHS TOUOK po3puBY (PYHKIIT Ta iXHS Kiacu]ikaris.

3HaXO/PKEHHsI  IOXIIHUX  €JeMEHTapHuUX (QYHKIIH 3a  O03HAUYEHHSM.
OnanyBanHs TexHIKM AudepeHuiroBannsa. Tabnuug noximaux. OOuucieHHS
MOX1THUX, BUKOPUCTOBYIOYM OCHOBHI IpaBuiia AUGEPEHITIFOBaHHS 1 TaOIHUIIIO
MOX1THUX BiJl OCHOBHUX €JI€MEHTapHUX (YHKIIIH

3HaXOMKEHHS TMOXITHUX CKIIaJAeHOi, 0OepHeHOi, HEeSIBHO 3aAaHol (DyHKIIIH.
OnanyBaHHS TexXHIKA JorapuMidHOTO aUdepeHniroBanas OOUYNCICHHS
mudepenniana DO3, #Horo reoMeTpuYHUl 3MICT Ta 3acTOCYBaHHS J10
HaOIMKEHNX 00YNCIIEHB

[lpaBuno Jlomitanmst Ta #Oro 3acTOCyBaHHS 1O PO3KPUTTS THUIOBUX
HeBu3HaueHocTel: 0/ 0, oo /oo, {oo—0}, {0- oo}, {1 }oo

Hocmimxennss @O3 Ha JOKaTBHUM €KCTpeMyM. 3HaXOIDKEHHS JIOKAJIbHOTO
eKCTpeMyMy Ui elleMEeHTapHuX (QyHKUii. BuszHaueHHs HalOiIbIIOTO Ta
HaMEHIIOTo 3HaueHHs (PYHKIT Ha BIIPI3KYy.

Hocnimpxenns O3 Ha OMyKIICTh-BrHYTICTh, 3HAXOJKEHHSI TOYOK IEPETUHY,
BEPTUKAIBHUX Ta MOXHMINX aCUMITOT KpuBoi. [loBHE mocmimkeHHs yHKii Ta
noOyzoBa i rpadika.

Po3B’s13aHHS 3a/1a4 HA 3HAXOKEHHS EKCTPEMYMY

Tabmuus iHTerpaniB. TexHika 3HAXOPKEHHS HEBU3HAYEHMX IHTETPaiB.
Merton 6e3nocepeIHbOTrO IHTErPYBaHHS 32 TAOJIUIICIO.

3acTocyBaHHSI JBOX METOJIB IHTErpyBaHHs: 3aMiHa 3MIHHOI (IJBa THIK) Ta
iHTerpyBaHHss ~ uyacTuHamu.  OmaHyBaHHS  METOJUKHU  IHTErpyBaHHS
NPaBUJIBHOTO 1 HEY TPUTOHOMETPUYHUX (QYHKIIIN

OOuncneHHsl BU3HAUYEHUX IHTErpajiB 3a jgonomoror ¢opmynun Heriorona -
Jleit6nuusg. Crenudika 3aMiHM 3MIHHOI Yy BH3HAuU€HOMY IHTErpali.
3acToCyBaHHsS BU3HAYEHOI'O IHTErpaja J0 I€OMETPUYHUX Ta EKOHOMIYHHMX
3agad. HabnuxkeHi MeToau 0OYMCIeHHs IHTerpalliB.

Kpurepiii Ko 1 HeoOxiaHa ymoBa 301KHOCT1 YUCIIOBOTO PSAY.

Osnaku nopiBHsAHHSA, Komu, lanamOepa, iHTerpaipHa o3Haka MakiopeHa —
Komm. Oznaku AGenst u upuxiie 301KHOCTI 3HAKO3MIHHUX PSIIIB.
OyHKIIOHATIBHI TOCTIIOBHOCTI 1 psAau. 301KHICTh (PYHKIIOHAJIBHOTO PSY.
PiBHOMIpHa 301kHICTh: AOGCOIIOTHA 1 YMOBHA 3015KHICTb.

Osnaku Abens i upuxie 301kHOCTI (QYHKIIIOHAIBHUX PSIIiB.

CreneneBi psau. Paniyc Ta iHTepBan 301KHOCTI CTENEHEBOTO psy.
BnactuBOCTI CyMH CTENEeHEBOro psly, MOWIEHHE Iu(EepeHIiloBaHHS Ta
iHTerpyBaHHs creneHeBuXx psamiB. Psag Teinopa. IlounenHe iHTerpyBaHHS i
IuGepeHIitoBaHHS CTETIEHEBOTO PALY.

Pamn Teiinopa mna enemeHTapHux (yHkmiil. Psng MakinopeHa OCHOBHHMX
erleMeHTapHuX (YHKIH. 3aCTOCYBaHHS CTEMEHEBHX PSIIB 10 HAOIMKEHUX
OOUUCIICHb.

Cnocobu 3amanHs (yHKIIT KiTbKOX 3MiHHHUX. OO0JacTh BHW3HAYEHHS Ta
o0acTh 3HaUeHb (PYHKIIT KUTBKOX 3MiHHUX. I'padik ¢yHKIIT KITbKOX 3MIHHUX



20 TI'panuns u HemepepBHICTh (GyHKLII KuUTbkoX 3MiHHHMX. I[loBHME mpupict i
noBHUM qudepenttian GyHKIi KITbKOX 3MIHHHX.

21  JludepenuiroBanHs QyHKIIT KiTbKOX 3MIHHHX.

22 Tloxinmna 3a HanpsiMoM. I'pamieHT QyHKIIT ABOX 3MiHHUX.

23  HaiiGinpme ¥ HaliMeHIIE 3HA4YCHHs (YHKLII KiTbKOX 3MIHHUX. YMOBHHM
EKCTPEMYM.

24  Kparui inrerpamu. Osnauenns. Iloxsiiiamii  IloTpiliHuii  iHTerpas.
I'eomeTpuunuii Ta GI3UIHHAKA 3MICT

25 3amiHa 3MIHHOI Y OABIHOMY 1 MOTPIHHOMY iHTETrpayax.

26  KpusominiiiHi inTerpanu. Bmactuocti. KpuBomniniitauii interpan 1-ro poxy

27  ®i3uuHUN Ta TEOMETPUYHUHN 3MICT KPUBOJIIHIHHUX 1HTETPaIiB

28  IloepxHeBi inTerpanu 1-ro poxny. BnactuBocTi. 3acTocyBaHHSI TOBEPXHEBOTO
iHTerpana 1-ro pony.

29  OOumcneHHA KpPUBOJIHIMHUX iHTerpaniB 2-ro poay, ¢(opmyna I'pina.
3acToCyBaHHs KPUBOMIHIMHUX 1HTETpaIiB 2-TO POAY.

30 36ixkHicTs psagy DPyp’e. Pagm Dyp’e mis mapHuxX 1 HemapHUX (QYHKIIIH.
KommuiekcHa popma psgy @yp’e.

5.3. Opzanizauyia camocmiininoi po6omu cmyoenmis.

Ne KinbkicTh . .
Buna po6otu ®opMH 3BITHOCTI
3/ TOIUH
1. | onmpauroBaHHs JEKLIHHOTO HaByasnbHOro | 50 | 100 | OnuryBaHHs Ha
Marepiany, MPAKTUYHOMY 3aHATTI
2. | IlinroToBKa 10 MPAKTHYHUX 3aHSTH; 80 | 168 | OnuryBanHs Ta poOoTa Ha

MMPAKTUIHOMY 3aHATTI

3 | BUKOHAHHSA Ta 3aXUCT inauBiayansHux | 40 | 40 | IlepeBipka iHAMBIAYaIbHOIO

HaBYAJbHUX 3aBJaHb; HaBYAJbLHOI'O 3aBIAaHH
BHMKJIaJJaueM
4 | IligroroBKa A0 MOIYJIBHUX KOHTPOIBHUX POOIT 40 | 40 | OuiHka MOZYIBHOT
KOHTPOJIbHOI po0OTH
5 | IligroToBKa 10 iCIUTY 60 | 60
Pa3zom 270/408

TemaTnka iHAMBIAyaJbHUX 3aBAAHD
['paHuIli YMCIOBUX MOCTIAOBHOCTEH Ta PYHKITII
Hudepenuiansue ynciaends @O3. JocnmimkenHs QyHKIIIH 32 TOTOMOTOI0 TTOX1IHOI.
Iarerpanpre uncienns ®O3
®B3. Pagn.
6. ®OPMMU IIOTOYHOI'O TA NIICYMKOBOI'O KOHTPOJIIO
6.1. Dopmu nomouno2o KOHMpoOt0: IPAKTUYHI 3aHATTS, 1HAUBIAyalbHI 3aBIaHHS.
6.2. @opmu NPoMINCHO20 KOHMPOIIO: MOAYIbHA KOHTPOJIbHA POOOTAa.
6.3. @opmu niocymkosozo konmponio: Ezamen, 3amik.

7. 3ACOBU JIATHOCTUKHU PE3YJIBTATIB HABYAHHS
Pe3ynbraty BUBYEHHS HABYAIBHOI JUCIHUILIIHU OIIIHIOIOTHCSA 3a JIOMOMOTOK MOAYJIbLHOI

KOHTPOJILHOI po00TH, sIKa TOJISrae y BUKOHAHHI MPAKTUYHUX 3aBJIaHb, HATPHKIIA;
3aBmanHs 1. 3HaWTH MOXiMHI (QYHKITIH:

el e

X

e - 1
.1.y=€x > 2. y=cosvsmx. 3.y:x2]nx.4.y=arccos—3.
X

3asnanns 2. [IpoaudepenuioBaTy HesBHO 3a1any GyHKIio Xy —4xy+x° +2=0.




x=2t",

3asnanns 3. [Iponudepenttitorati PyHKITIO0, 33/IaHy ITApaMETPHUIHO:

y=t-3t".

1
3apnansa 4. 3HaiiTu Apyry noxigHy QyHkuii y = —

x2-1
T

3apmanns 5. CkiacTn piBHAHHA JOTHYHOI i HOpMaii 10 rpadika GyHKIii y = cos3X B ToUli X, = — .

sinx

3aBaanHs 6. 3HalTH NOXiAHY (YHKILIT 32 1OIOMOrOI0 JOrapu(MiuHOro AU(GEPEHIIIOBAHHL y = X .

3aBaanns 7. JJocniautu QyHKLi0 y = x” —3x?1 mobymyBat cxeMaTHuHO ii rpadik .
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IIutanus xo icnury (3 cemecTp)
Tema 1. @yHKIisA OaraTbox He3a/IeXKHMX 3MiHHMX

OyHKIis IBOX HE3aIeKHUX 3MIHHUX, 11 001acTh BU3HaueHHs. O3HaueHHS Ta MPUKIIaIu.
Crioco6u 3amanHs QYHKIIIT JBOX HE3AIKHIX 3MIHHUX, TPUKIIA/IH.
I'padix GyHKIIT 1BOX HE3aTEKHUX 3MIHHUX, TIPUKIIAIH.
Jlinii piBHS.
BusHaueHHs rpaHHMIli JBOX HE3aJICKHUX 3MIHHUX B TOYII Ta HA HECKIHUYCHHOCTI.
Henepepruicte ¢yHKIii B Toumi. BmactmBocti (yHKIIN, HenmpepBHMX Ha MHOXHHaX. l[lpuknann
po3puBHUX QYHKIINA. [ eoOMeTprUHMIA 3MiCT HEPO3PUBHOCTI (PYHKIIT B TOYII.
HudepentifiopanicTs GYyHKIIT NEKITPKOX AiMicHUX 3MiHHNX. YacTuHHI moxinHi. [lpukmaam
Yactunnuii audepenuian. HenepepHicTh muddepeHmiioBanoi QyHKiii. 3B'I30K MK YaCTHHHUM
U epeHIIiaioM Ta YaCTUHHOO MTOXiTHOI (DYHKITII.
I'eomeTprunwMii 3MicT YacTHHHKUX AudepeHIianiB GyHKIII B IEeKapTOBil CHCTEMI KOOPAUHAT
. [loBHu#i audepeniian QyHKIT JBOX HE3aJIEKHUX 3MIHHMX, BIJMIHHICTH BiJl MOBHOTO IPHPOCTY.
Bupaxenns nmoBHoro audepenmiany dyepe3 yactuHHi noxinHi. [Ipuknany.
[ToxigHa 3a HAIIPSIMOM, TPAJIIEHT.
JloTryHa IIoIKHA i HOPMaJIb 10 TIOBEPXHOCTI.
YactuHHI IOXiaHI i AdepeHIiali BUIIUX MOPSAAKIB, yMOBH PIBHOCTI 3MillIAHUX MOX1THUX.
JlokansHuit (0e3yMoBHUIT) ekcTpemyM. HeoOxigHa ymMoBa JIOKanbHOTO eKcTpeMyMy (Teopema Depma).
JocTaTHsl yMOBa JIOKaJIbHOTO EKCTPEMYMY.
Tema 2 . HeBnacHm11 iHTerpan
HesnacHi inTerpanu, ix BaactuBocTi. [Ipukmamu.
I'eomeTpuynwMii 3MicT HeBacHOTO iHTeTpaiy. [Ipukmamy.
O3Haku 301’KHOCTI HEBJIACHOTO iHTEerpaity. AOCONIIOTHA i YMOBHA 301KHICTh. [Ipukinaan

Tema 3. KpaTHi inTerpam, ix 3acrocyBaHHsA
. IToHsTTS pO30MTTA NPSAMOKYTHHKA. BUBEIeHHS OHATTS NOABIMHOTO iHTErpaia no NpsSMOKYTHHUKY.

Teopema mpo Oe3nocepesHe OOYKMCICHHS TOJABIMHOIO IHTErpajia IO NPSIMOKYTHHUKY (3BEICHHS
NOJBIMHOTO iHTEerpajia A0 IBOX iHTerpaiiB PimaHa).

BuBeneHHs NOTPIHHOTO 1HTErpajia Mo 3-BUMipHOMY Opyci (apaiesemninesay).

BrnactuBocTi moABiHUX Ta NOTPIHHUX iHTErpasiB mo Opycax.

dopmynu Ui 00UHCIIEHHS! IHTETPaiB.

dopMynH 3aMiHM 3MIHHUX, 30KpeMa, TIEPEX0y 0 MOJISIPHOI CHCTEMH KOOP/AMHAT.

Tema 4 . UncioBi psaon
. OcHoBHI OHSTTS. BU3Ha4YeHHS psijy, HOTO CyMH, TI-T'0 3aJIUIIKY PSIY.

. 30ixHicTh psany. [Ipuknanu 301xHUX Ta pO301KHUX PALIIB.

. BractuBocTi 301KHHX PSIIB.



50.
51.
52.
53.

54.
55.
56.
57.
38.

59.
60.
61.
62.
63.

64.

HeoOximHa o3Haka 301KHOCTI. ["apMOHIHHMIA psiT.

Tapmoniitauii psa. Teopema mpo 301KHICTE TApMOHIHHOTO PAAY.

JocTatas o3HaKa po30iKHOCTI psxy. [Ipukiaam 3acTocyBaHHS.

Psnmu 3 momatHumu uneHamu. JlocTaTHI O3HAKM 301KHOCTI pAMiB 3 JomaTHUMH wieHamu. O3HaKa

TTOPiBHSHHSI.

JocraTHi 03Haku 301KHOCTI psAIiB 3 JoAaTHUMU wieHamu. O3Haka J['amambepa.

JlocTaTHi 03HAKH 301KHOCTI PAAIB 3 qomaTHUMHA WieHaMu. O3Haka Korri.

OszHnaka JleiiOHina 301KHOCTI 3HAKO3MIHHUX PSIIIB.

OzHaku 301KHOCTI PAAIB 3 WICHAMH AOBITFHOTO 3HAKY.

AbcomoTHa Ta yMOBHa 301kHICTh. [lpukmagu. BigMiHHOCTI y BIACTHBOCTAX a0CONIOTHO Ta YMOBHO

301KHHUX PSITIB.

Tema 5 . PyHKIiOHAIBHI psaan

OynkuioHanbHUH psaf. [IoHITTS 9acTKOBOI CyMH Ta 71-TO 3AJHIIKY PSAY.

PiBHOMIpHA 301KHICT (DYHKITIOHATHHOTO PSITy. BIacTUBOCTI psAMiB, sIKi piBHOMIPHO 30iratoThCsl.

CreneneBi psau. MHOUHA 301KHOCTI CTEIIEHOBOTO PSITY.

O6macTh 301KHOCTI CTETIEHEBOTO PAILY

Psn Teiinopa. YMoBu posknanenust yHkuii B psia Teitnopa. [Ipuknaayn po3knanenss GyHKIii B paj

Teitnopa. 3actocyBanns paxy Teitnopa g0 HaAOIMKEHNX PO3PaXyHKIB

Psa MakiiopeHna.

8. KPUTEPIi OIIHIOBAHHS PE3YJIbTATIB HABYAHHSA
8.1. lllxana ma xpumepii OYiHIOBAHHS 3HAHbL CIYOCHMIS.

. . 100- Kpurepii oniHIOBaHHA HABYAJIbHUX JOCATHEHb
PiBHi HaBUaJIBbHMX . .
0ajabHa TeopernyHa miaAroToBKa \ IlpakTHYHA MiATOTOBKA
JOCATHEHb
IIKAaJ1a CryneHnt
BUJIBHO BOJIOJII€ HAaBYAJILHHM MaTe-
piaJioM, BHCJIOBIIOE CBOI JYMKH,
. MOXK€ AapryMEHTOBaHO o0OpaTu
poOUTH  apryMeHTOBaHi BHCHOBKH, . M .
. L .’ | pamioHabHUIA CTIOCIO BUKOHAHHS
peleH3ye BIAMOBII iHIMNX CTYACHTIB, L
. . . 3aBJlaHHS W OIIHUTH PE3yJbTaTH
TBOPYO BUKOHYE iHAMBIAyalbHI Ta N . .
. . BJIAaCHOI MPaKTUYHOI AisUIBHOCTI;
A . KOJIEKTUBHI  3aBIaHHS; CaMOCTIHHO
BigMinnuni 100...90 . . BUKOHYE 3aBJIaHHS, HE TMepel-
3HAXOJIUTh JAOAATKOBY iH(OpMAIliio Ta ;
... | badeHI HaBYAJILHOIO MPOIPaMOI0;
BUKOPUCTOBYE 11 Juig  peamizamii | .
BUTFHO BUKOPUCTOBYE 3HAHHS IS
MOCTaBJICHUX Tiepell HUM 3aBJIaHb; ,
. . PO3B’si3aHHs MOCTABIICHUX IEPe]]
BUTLHO BHKOPHCTOBYE HOBI iH(Op-
o HUM 3aBJ]aHb
MallifHi TEXHOJIOTii I TOTIOBHEHHS
BJIACHUX 3HAHb
BIJIbHO BOJIOJ[i€ HABYAIBHUM MaTe-
piasioM, 3acTOCOBye 3HaHHS  Ha .
. . 3a 3pa3koM CaMOCTIHHO BHKOHYE
MPAKTHUII; y3aralbHIOE 1 CHCTEMAaTH3YE :
o . ) NPakTU4HI  3aBJaHHS, Iepel-
JocrarThii 89....70 | HaBuaybHY iH(OpPMAIIiO, ajIe TOMYCKAE . g
. . X OaueHi MPOrpaMord; Mae CTiHKi
HE3HayHI Orpixu Yy MOPIBHSIHHIAX,
. . HaBUYKW BUKOHAHHS 3aBJaHHS
(hopMyNnIOBaHHI BHUCHOBKIB, 3aCTOCY-
BaHHI TEOPETUYHUX 3HAHb HA MTPAKTHUII
BOJIOJII€E  HABYAJbHUM  MaTepialioMm
MOBEpPXOBO, ()parMeHTapHO, Ha PiBHI
3amam’ATOBYBaHHSl BiJTBOPIOE TIEBHY . o
. . . Ma€  EJIEMEHTapHi,  HEeCTIHKI
3anoBliIbHMI 69...51 | uwactuHy HaBYaJIbHOrO Martepiaty 3

eJIeMEHTaMHU JIOTIYHHMX 3B’SI3KIB, 3HAE
OCHOBHI IOHSITTS HABYaJILHOIO MaTe-

piaiy

HaBH4YKHW BUKOHAHHSA 3aBJaHb




PiBHi HaBYAJILHUX

100- Kpurepii oniHioBaHHSI HABYAJIbHHUX J0CATHEHb

0ajibHA TeopernyHa miAroroBka \ IIpakTnyHa miAroroBKa
JOCATHEHb
mKaJja CryaeHrt
Mae (QparMeHTapHi 3HaHHA (MCHIIE
MOJIOBUHU) TpU HE3HAYHOMY 3ara-
: IUIaHye Ta BUKOHYE YaCTHHY
. . JTpHOMY 0O0CS3i HAaBUAILHOTO MarTe-
He3agoBinbHuii 50...26 : . . A 3aBJaHHA 32 JIOTIOMOTOK  BH-
piany; BincyTHi copMOBaHi yMiHHS Ta -
HaBWYKH; MiJ] 4aC BiJIMOBIJII TOMYIICHO
CYTTEBI TOMUJIKH
. BUKOHYE JUIIe CIIEMEHTH
. . CTYACHT HE BOJIOJi€ HaBYAIHLHUM N
HenpuiiHsaTHHIA 25...1 3aBlaHHsA, TOTpeOye MOCTIHOT

MarepiajaoM

JOIIOMOI'M BHKJIagada

8.2. Kpumepii oyintosanus nio 4ac ayoumopHux 3aHsamo.

Ouinka

KpuTepii oniiHioBaHHSA HABYAJIbHUX I0CATHEHb

5 6axiB

OmiHtoeThCst poOOTa CTYEHTA, KUK y TOBHOMY OOCS31 BOJIOJi€ HABYAEHUM
MaTepiaJoM, BUTFHO, CAMOCTIHHO W apryMEHTOBAaHO WOTO BHKIAAA€, TIMOOKO
Ta BCEOIYHO PO3KPUBAE 3MICT TCOPETUYHMX 3alUTaHb Ta MPAKTUYHUX 3aBJaHb,
BUKOPHCTOBYIOUHU TIPH I[bOMY O0OB’S3KOBY Ta JOJATKOBY JIITEPATypy, BUIBHO
MIOCITYTOBYETHCSI HAYKOBOIO TEPMIHOJIOTIEI0, PO3B’S3y€e 3adadi CTaHIAPTHUM
abo OpWriHaJBbHUM CHOCOOOM, HABOAWUTH AapryMEHTH Ha MiATBEPIKCHHS
BJIACHHX JIYMOK, 3JIIHCHIOE aHaJi3 Ta POOMTHh BUCHOBKH.

4 0aam

OmiHtoeThCsI POOOTa CTYAEHTA, SIKU JOCTATHHO ITOBHO BOJIOJI€ HABYAIEHUM
MaTepiajJoM, OOTPYHTOBaHO HWOTO BUKIIAJa€, B OCHOBHOMY PO3KPHBAE 3MICT
TCOPCTUYHUX 3allMTAHb Ta IIPAKTUYHHUX 3aBJaHb, BHKOPUCTOBYIOYH IIPpU IOMY
00OB’SI3KOBY  JIITEpaTypy, PO3B’sI3ye 3aJadi CTaHIApTHUM CIOCOOOM,
MIOCITYTOBYETHCSI HAYKOBOIO TEPMIHOJOTIE0. Alle TPH BUCBITJIICHHI NESIKHX
NMTaHb HE BHUCTAYa€ JOCTATHHOI MIMOMHHM Ta apryMEHTallil, JOMYyCKarThCs
IIPH IIbOMY OKpEeMi HEICTOTHI HETOYHOCTI Ta HE3HAYHI TOMUIIKH.

3 0aamn

OuiHo€eThCst poOOTa CTYJCHTA, SKMK BIATBOPIOE 3HAYHY YACTHHY HABYAIbHOTO
Marepiay, BHCBITIIOE HOTO OCHOBHHUIl 3MICT, BHSBIISIE €JeMEHTApHI 3HAHHS
OKpEMHUX TMOJI0XKEHb, 3aHCy€e OCHOBHI (popMymH, piBHIHHS, 3aKkoHU. OJTHAK HE
3MATHUH 10 TAHOOKOTO, BCeOIUHOTO aHali3y, OOIpyHTYBaHHS Ta apryMeHTallii,
HE KOPUCTYETHCSI HEOOX1THOO JIITEPaTypOrO, JOITyCKAE iICTOTHI HETOYHOCTI Ta
MTOMUJIKH.

2 0aam

OniHIoeThCcsl po0OTa CTYJCHTA, KUK JOCTAaTHHO HE BOJIOZIE HABYAJILHUM
MaTtepiaJoM, OJHaK ¢parMeHTapHo, TMoBepxoBo (0e3 aprymeHramii i
OOTpyHTYBaHHS) BHKJIAJa€ OKpPEeMi NUTAHHA HABYAJIbHOI IVCIUIUTIHH, HE
PO3KPHBAE 3MICT TEOPETUIHUX MTUTAHB 1 MPAKTUYHUX 3aBJIaHb.

1 6an

O1iHIOEThCS po0OTa CTYJCHTA, SIKUW HE B 3MO31 BHKJIACTH 3MICT OUIBIIOCTI
IMTaHb TEMHU Ta Kypcy, BOJOJI€ HaBYalbHUM MarepiaJioM Ha piBHI
pO3Mi3HABaHHS SBUII, JOITYCKAE€ iICTOTHI MOMUJIKH, BiJIMIOBITa€ HA 3alTUTaHHSA,
1110 TOTPeOYIOTh OAHOCTIBHOI BiIOBI/II.

0 0axiB

OriHI0€ThCSI pOOOTA CTYJICHTA, SIKM HE BOJOJI€ HABYAIBHUM MaTepialioM Ta
HE B 3MO31 HOro BHUCBITJIMTH, HE PO3yMi€ 3MICTy TEOPETHUYHHX MUTaHb Ta
MIPAKTUYHUX 3aB/IaHb.

8.3. Kpumepii oyintosanns inOugioyaibHux 3a60aHb.

Oninka

Kpurepii onliHioBaHHsI HABYAJTbHUX JOCATHEHb

5 0ajiB

O1iHI0ETECS pO0OTa CTY/ICHTA, KU y MOBHOMY OO0CS31 BOJIO/IE€ HABYAIbHUM
MarepiajioM, BiIbHO, CAMOCTIHHO W apryMEHTOBaHO HOTO BHUKIAIA€, TIIMOOKO
Ta BCEOIYHO PO3KPHBAE 3MICT TEOPETHYHHX NHUTaHb, HABOAUTH NPHUKIAIM,
BUKOPUCTOBYE  OOOB’S3KOBY  Ta  JIONATKOBY  JITEparypy,  BIJIbHO
HOCITyTOBYETHCSI HAyKOBOIO TEPMIHOJIOTi€I0, HABOAWTH ApPTyMEHTH Ha
MiATBEPHKEHHS BIACHUX AYMOK, 3A1MCHIOE aHaJli3 Ta pOOUTh BUCHOBKH.

4 0aam

OMiHIOETHCS POOOTA CTYJCHTA, SIKUH JOCTATHHO IMOBHO BOJIOJI€ HABYAILHUM
MarepiaioM, OOIPYHTOBAaHO HOr0 BHKIIAAE, B OCHOBHOMY PO3KPHBAE 3MICT




TEOPETHYHNX THTaHb, HABOAWUTH NPHUKIAAN, BUKOPHCTOBYE OOOB’SI3KOBY
JiTeparypy, MOCIYyTrOBYETHCS HAYKOBOIO TEPMIHOJIOTIE0. AJle TIPU BUCBITICHH]
JOEeSKUX TMUTaHb HE BHCTAya€ JIOCTaTHbOI TIMOMHM Ta apryMeHTarii,
JIOIYCKAIOTBCS TpPH IOMY OKpEeMi HEICTOTHI HETOYHOCTI Ta HEe3HayHi
TOMUJIKH.

3 oaan

OuiHroeThsCst po0dOTa CTyeHTa, SKUH BiATBOPIOE 3HAYHY YACTHHY HABYAIBHOTO
MaTepiaily, BUCBITJIIOE HOTO OCHOBHHU 3MICT, BUSIBIISIE €JIeMEHTapHI 3HAHHSI
OKpeMHx MoJiokeHb. OfHaK He 3JaTHHUA J0 TIMOOKOTo, BCEOIYHOTO aHali3y,
oOrpyHTYBaHHS Ta apryMeHTallii, He KOPHCTYEThCS HEOOXiHOIO JIiTEpaTypolo,
MPUNYCKAETHCS CYTTEBUX HETOUHOCTEH Ta MOMMUIIOK.

2 0aJu

OmiHtoeTsCcsl pobOTa CTYINEHTA, SIKUM JOCTATHHO HE BOJIOZIE TEMOIO, OJHAK
¢parmMeHTapHO, TOBEpXOBO (03 aprymeHTamii i OOIpyHTYBaHHS) BHKIIAIA€
OKpeMi TIWTaHHSI TEMH, HE PO3KpUBAa€E 3MICT TEOPETUYHUX T[HTaHb 1
MIPAKTUYHUX 3aBJIAHb.

1 6ax

OmiHtoeTsCsl poOOTa CTYJEHTA, KU HE B 3MO31 BHKJIACTH 3MICT OUTBIIOCTI
MUTaHb TEMH, BOJIOJIi€ HABYAJIBHUM MaTepialioM Ha pPiBHI pPO3Mi3HABaHHS
SIBUI, TIPUITYCKAETHCSI CYTTEBUX TOMIJIOK, BI/AMOBINAE Ha 3alHUTaHHS, IO
MOTPEOYIOTH OJJHOCTIBHOI BiJTIOBIII.

0 6axiB

OriHIoeThCS pOOOTa CTy/EHTa, KWW HE BOJOJIE TEMOIO Ta HE B 3MO3i HOTO
BUCBITIIUTH, HE PO3YMi€ 3MICTy TEOPETUUHHX IMUTaHb Ta MPAKTUYHUX 3aBJaHb.

8.4. Kpumepii oyinrosanus MoOy1bHOI KOHMPOILHOL pOOOMU.
MonynbHa KOHTpOJIbHA poboTa(hopMa KOHTPOIIIO — 3alTiK) OI[IHIOETHCS B Mexax Bill «0» g0 «30»
0aJiB 3a TAKUMHU KPUTEPISIMU:

(28-30 6axiB)

Ouinka Kpurepii oniHiOBaHHSI HABYAJTbHHUX JOCATHEHb
OriHI0eThCS po0OTa CTYJCHTA, KUK y MMOBHOMY 00CSI31 BOJIOJIE€ HABUAIBHUM
5 MaTepiajJoM, BIIBHO, CaMOCTIHHO W apryMeHTOBaHO WOTO 3aCTOCOBYE,

HaBOJWTh NPHUKIAIHM, BIIBHO IOCITYTOBYETbCS HAYKOBOIO TEPMIiHOJOTIENO,
HaBOJHUTH apryMEHTH Ha MiATBEPHKEHHS BIACHUX TYMOK, 3MIHCHIOE aHANTi3 Ta
POOHUTH BUCHOBKH.

4
(21-27 6aniB)

O1iH€eThCST pOOOTa CTYACHTA, SIKHHA JIOCTATHHO TMOBHO BOJIOJIE€ HABYAIHLHUM
MaTtepiajoM, OOIPYHTOBAaHO MOro 3acTOCOBYE, HABOJAWUTH  IPHUKIIAIM,
MOCIYTOBYEThCSI HAYKOBOIO TEPMIHOJIOTi€I0. AJie TPU BHCBITICHHI JCSIKUX
MUTaHb HE BUCTAYa€ JIOCTATHHOI TJIMOWMHM Ta apryMeHTallii, JOMyCKaIThCs
MpY IIbOMY OKpeMi HEICTOTHI HETOYHOCTI Ta HE3HAYHI TIOMIJIKH.

3
(16-20 6aniB)

OniHr€eTHCS po0OTa CTY/IeHTA, SKHI BiATBOPIOE 3HAYHY YACTHHY HABYAJIHHOTO
Marepiany, BHCBITJIIOE HOrO OCHOBHHUI 3MiCT, BHSBISIE €IEMEHTAPHI 3HAHHS
OKpeMHx ToJiokeHb. OHaK He 3[JaTHUW 10 TIMOOKOro, BCEOIYHOTO aHami3y,
OOIpYHTYBaHHSI Ta apryMEHTAIlil, IPUIYCKAEThCA CYTTEBUX HETOYHOCTEH Ta
ITOMHMJIOK.

2
(0-15 6aniB)

OuiHroeTsCcst poOOTa CTYAEHTA, SIKUM JOCTaTHHO HE BOJOAIE HAaBYAIBHUM
MarepiajJoM, OJHAaK (QparMeHTapHO, IOBepXoBO (0e3 apryMeHTarii w
OOrpyHTYBaHHS) BHKIAQJA€E OKpPEeMi MUTAaHHS TEM, HE pO3KPHBAE 3MICT
TEOPETUYHUX MUTAHb 1 MPAKTUYHUX 3aBAAHb.

MonynbHa KOHTpoJibHA poOoTa (popmMa KOHTPOIIO — €K3aMEH) OLIHIOEThCS B Mexax BiJ «0» 1o
«10» GaJtiB 32 TAKUMH KpUTEPISIMU:

Omninka

Kpurepii oniHioBaHHSI HABYAJTbHHUX JOCATHEHb

9-10 6anis

OuiHroeTscst podOTa CTYACHTA, KUK Y TIOBHOMY 00CS31 BOJOAi€ HABYAILHUM
MaTepiajoM, BIJIBHO, CaMOCTIHHO W apryMEHTOBAaHO HOr0 3aCTOCOBYE,
HABOJUTh TPHUKIAJH, BIUIBHO IOCITYTOBYEThCS HAYKOBOIO TEPMIHOJOTIETO,
HaBOJWUTH apryMEHTH Ha MiATBEP/UKEHHS BIACHUX TYMOK, 3AIMCHIOE aHATi3 Ta
pOOUTH BUCHOBKH.

7-8 0aniB

OuiHOEThCS poOOTa CTYNEHTA, SKHH TOCTATHHO TOBHO BOJIOMIE€ HAaBYAITLHUM
MarepiaioM, OOIPYHTOBAaHO WOr0 3aCTOCOBYE, HABOIUTh TPUKIIAIH,
MOCITYTOBYEThCSI HAYKOBOIO TEPMIHOJIOTi€r0. AJie TIPU BHCBITICHHI JCSIKUX
MUTaHb HE BUCTAYa€ JIOCTATHHOI TJMOWHM Ta apryMeHTallii, JOMYyCKaIOThCS
TP [IbOMY OKPEMi HEiCTOTHI HETOYHOCTI Ta HE3HAYHI TOMHUJIKH.




6 0ajiB

OWiHIOETHCS POOOTA CTYNCHTA, KM BIATBOPIOE 3HAYHY YaCTHHY HABYATHHOTO
MaTepialy, BUCBITJIFOE HOTO OCHOBHHIU 3MICT, BUSIBIISIE €ICMCHTApHI 3HAHHS
OKpeMHX ToJioKeHb. OHaK He 3JaTHUN 10 TTUOOKOro, BCEOIYHOTO aHami3y,
OOIpYyHTYBaHHSI Ta apryMeHTallil, MPUITyCKAE€ThCSI CYTTEBUX HETOYHOCTECH Ta
ITOMHJIOK.

(0-5 6axiB)

OmuiHtoeThcsl poOOTa CTYJCHTA, SKWUH JOCTATHRO HE BOJIOJIE€ HAaBYAIbHHM
MarepiajJoM, OIHAaK (parMeHTapHo, IOBepxoBo (0e3 apryMmeHTamii W
OoOTpYHTYBaHHSI) BHUKIQJa€ OKpPEMi IHTAaHHS TeM, HE PO3KPHBAE 3MiCT
TEOPETUYHUX MMUTAHb i MPAKTHYHUX 3aBJIaHb.

8.5. Kpumepii oyinrosanis nio uac niocymko8020 KOHMpOJIIo.

BuBueHHsI HaBYaIBHOI AMCIMILUTIHU 3aBEPIIYETHCS €K3aMEHOM a00 3aliKOM, SKHH BHUCTABISIETHCS
Ha OCHOBI BCiX BUKOHAHUX CTYACHTOM BHJIB pOOiT, 3a3Ha4eHUX y poOouUiii mporpaMi HaBYAILHOI
NUCLAIUIIHHA.
9. IHCTPYMEHTU, OBJIA/ITHAHHS TA IPOI'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHS AKUX NIEPEJIBAYA€ HABYAJIBHA JUCIHUIIJITHA
[IpoekTop, iIHTEpaKTUBHA JIOIIKA, KOMIT IOTEP.
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. Hoporosues A. SI. Matemarnunuii anami3: [linpyunuk: Y nBox yactuaax. Kwuis: JIuGige, 1993.

HoporosreB A. 1. Matematnanunii anami3: [ligpyaauk: Y nBox yactuHax. —KuiB: JIn6inbe, 1994.

Yactunua 2. 304 c.

ananizy. Yactuna I. ®ynkuii oaniei 3minnoi MK.: BIIL] "KuiBcekuii yniepcuret", 2005.

. Marematuka B cy4acHOMY TexHI4YHOMY yHiBepcuteTi. [Ipaktukym. VY 4-x yacTuHaX.

JudepenuianbHe Ta 1HTErpajibHe YMCICHHS (QyHKLIM onaHiei 3MiHHOI : HaBu. moci6Huk /I. B.
Anexkceesa, B. O. laitneit, O. O. luxouunuii, JI. b. ®enoposa. Kuis : HTYY «KIIl», 2015.
Muxaiinenko B.B., [oo6psxoB JI.JZI., TomoBus P.M. Buma wmaremaruka. Kuwura 2.

Hudepenuianbae uucieHHs (yHKUIA ofHi€l Ta kiulbkoxX 3MiHHMX: HaBu. mociOH. XXutomup:

XKJITY, 2012. 576 ¢

Huxonbckuit C. M. Kypc maTemaTudeckoro aHaiausa: Y4eOHUK JJisi CTYICHTOB YHHBEPCHUTETOB
u By30B: B 2-x T. Mocksa: Hayka, 1983.

10.2 onomixcui daxicepena

Buma marematuka: [linpyunuk. ¥V 2-x kd. Kn. 2. CnenianeHi po3aimm/ 3a pen. I'.JI. Kyniniua.

K.:JIn6igs, 2003. 368 c.

Bumra matemaruka: Iligpyunnk. ¥V 2-x k1. Ka. 1. OcHoBH1 po3ninu/ 3a pen. I'.JI. Kymniniga. K.:

JInGias, 2003. 400 c.

Wnenn B. A., ITo3asak O. . OcHOBBEI MaTeMaTHYeCKOro aHaiau3a: YdeOHuk: B 2-x 4. Mockaa:

Hayxka, 1982.

JIsmiko U. U., bospuyk A. K., Tait .T"., Tomopau'.Il. u gp. CmpaBouHoe mocobue 1O
MaTemMaTuueckomy aHanu3zy: B 2-x u. Kuis: Bumia mkomna, 1978. U. 1. 696 c.; Y. 2. 736 c.

JIsmko . 1., Bosipuyk A. K., Tait fI. T'., Kanaiina A. ®. Marematnunuii ananiz: Y 3-x 4. —Kuis:
Buma mxona, 1983. U. 1. 495 ¢.; Y. 2. 551 c.

Hkine M. 1., Konecauk T. B., Kotnosa B. M. Buma marematuka: [ligpyanuk: ¥ 3-x xH. Kuis:

JInGiap, 1994. Ku. 1: AnanmiTHuHa reoMeTpis 3 eneMeHTaMmu anredpu. Beryn 1o maremaTuuHOTrO

anamizy. 280 ¢




7. Ilxins M. 1., Konecauk T. B., Kotioa B. M. Buma maremaruka: Ilinpyunuk: ¥V 3-x ka. Kuis:
JIn6iaw, 1994. K. 2: ludepenmiaapHe Ta iHTErpalibHe YUCIeHHS (QYHKIIT oHi€T 3MiHHOI. Psin.
352 ¢

8. Mkime M. L., Konecuuk T. B., Kotnosa B. M. Buma marematuka: Ilinpyunux:V 3-x k. Kuis:
JInGinp, 1994. Ku. 3: {udepennianpHe Ta iHTErpanbHe YUCIeHHS (YyHKIII 6araTrboxX 3MiHHHUX.
HudepentianbHi piBHSHHS. 352 C.

9. ®uxtenronsu I'. M. Kypc nuddepeHnrarbHoro M MHTETPAIbHOTO HCUMUCICHUS: YueOHoe
nocobue: B 3-x 1. Mocksa: Hayka, 1969—-1970.

10.3Inmepnem-pecypcu
1. http://www.nbuv.gov.ua — Harionansna 6i6moteka Ykpainu imeni B. 1. Bepaancskoro.
2. http://mechmat.univ.kiev.ua/ua/study/library.php — enekrponHa 06i0iioTeKa MEXaHIKO-

MaTeMaTH4HOTo QakynbreTy KuiBchkoro HamioHaapHOTO yHiBepcuTeTy iMeHi Tapaca [lleBueHka.

3. http://lib.idgu.edu.ua/instytutsiynyy-repozytoriy/-  EnextponHuii  apxiB  [3mainbchkoro
Jep>KaBHOTO T'YMaHITApHOTO YHIBEPCUTETY

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

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

6. http://moodle.idgu.edu.ua/moodle/ - Cucrema AuCTaHIIHOI OCBITH [3MaiNbCHKOTO JIEPKABHOTO
TYMaHITapHOTO YHIBEPCUTETY

7. TacamoB 3.M. [lucranmiiinuii kypc «MaremaTnuHuii  aHami3(dactmHa  2)» -
http://lider.diit.edu.ua/course/view.php?1d=990
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