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1. Onuc ocBITHLOrO KOMMOHEHTA

XapaKTepucTuKa 0CBiTHbOTO

HaiiMeHyBaHHS KOMMNOHEHTA

MOKa3HUKIB

"anysb 3HaHb, HaNpsiM NiAroTOBKY,

OCBITHbO - MPOMECIAHWNI CTYNiHb
pod y [leHHa hopma

HaB4YaHHA

3a04Ha (hopma
HaBYaHHA

27 «TpaHcnopT»
(wmndpp 1 Ha3Ba)
KinbKicTb KpeguTis - 2,5
Hanpsam nigrotoBku
(wmndpp 1 Ha3Ba)

Po3ginis - 5
Tem - 17

IHAMBIAYanbHe HayKOBO-
[locnifHe 3aBAaHHA - He

274 ABTOMOOGINLHWNIA TpaHCNOPT
nepego6aveHe

3arasibHa KiflbKiCTb rofuH -
75

FoamH ana aeHHOT hopmu
HaBYaHHSA:
ayMTOpHNX—A48
CaMOCTiHOT po6oTK
CTyfeHTa - 27.

OCBITHbO - NPOheCiAHWIA
CTYNiHb:
(haxoBuint MonoaLLINA Gakanasp

O60B’a3K0Ba

PiK nigrotoBKu:

2-
CemecTp
4-ii
Nekuyii
28 rof,.

MpaKTWYHI, cCeMiHapCbKi
20 rog.
JTabopaTopHi
CamocTiliHa pob6oTa
27 rop,.

IHAuBIgYyanbHi 3aBAaHHSA -
KOHTpPONbHa po6oTa -1.

Bup KOHTpOo: 3aniK



1. MeTa Ta 3aBfjaHHA HaBYa/1IbHOI ANCUMMNNIHN

MeTa BMKnafaHHA Kypcy «Buuwa matematuka» - (OpMyBaHHA OCOOGUCTOCTI CTYAEHTIB,
PO3BUTOK [HTENEKTY, NOFiYHOro Ta aJirOPUTMIYHOIO MUC/IEHHS, HABYaHHA OCHOBHWM MeTofam,
HaBMYOK i mpuiiomMam nobyaoBM MaTeMaTUUYHUX MOAENEeN, a TaKoX METOAOM aHanidy CKIagHuX
3afau.

MeTol0 Kypcy € 03HallOM/IEHHS 3 OCHOBHUMMW METOJAaMM1 BULLOT MaTeMaTuKu, HeOOXiAHUX ANns
PO3B’A3yBaHHA TEOPETUYHMUX Ta MPaKTUUYHMX 334a4 (Pi3UKM Ta MexaHiKW, BUPOBUTU HABUYKM
mMaTeMaTU4yHOro AOCNIMKEHHS MPUKNaAHUX 3afad, PO3BUHYTU TeOMETPUYHY IHTYILIO Ta HaBYUTK
anropyTMam MaTeMaTU4HUX L4OCIIKeHb.

3aBfjaHHA BMKNaJaHHsA Kypcy:

1HaBuuTKU CTYAEHTIB OCHOBHWM mnpuiioMamM po3BH3aHHA MaTeMaTUYHO CHPOPMYIbOBAHUX
3afjay, HanpaylBaHHA BMIiHHA aHanizypaTu OTPUMaHHi pe3ynbTaTu Ta IX [OCTOBIPHICTH,
CNpuATU (MOPMYBAHHIO HABMYOK Yy 3aCTOCYBaHHI BifOMUX METOLIB BUL,OT MATEMATUKN Y Pi3HUX
ranyssx.

2. Y npoueci BUBYEHHA KypCy CTYLeHTU BYaTbCA CaMOCTIAHO KOpuUCTyBaTwUCH
niTepaTypHAMKM  A>Kepenamu Ta posbupaTwnca B MaTeMaTWYyHOMY anapaTi, SAKWi
BUKOPUCTOBYETHLCAY IHWMNUX gUcunnaiHax.

MporpamHi pe3ynbTaTyi HaBYaHHS:

EheKTMBHO BUKOPUCTOBYBATM Cy4aCHWIn MaTeMaTUYHWIA anapat B NPOeCiHIi AisnbHOCTI Ans
PO3B’A3aHHS  MPOQecinHMX 3ada4y 3a [OMOMOrOK  efleKTPOHHWUX  MPUCTPOIB,  eqEKTUBHO
BUKOPMCTOBYBATWN 3HAHHA OCHOBHMX 3aKOHIB (DKM NPWY PO3B’A3aHHI NpogeciiHnX 3agau.

BrikopucToByBaT/ NporpamHi 3acobu i HaBUYKM pob0TH B KOMM'IOTEPHUX Mepexxax, IHTepHeT-
pecypcK, 3acTOCOBYBaTW MNPUKAaAHI KOMM’KOTEPHI Mnporpamu, BUKOPUCTOBYBATW iH(OPMaL,iiHi
TEXHOMOT T, A1 PiLUEHHA NPAKTUYHUX 3aBAaHb B ranysi NpoecinHoT AisNbHOCTI.

Po3B’a3yBaT TWMOBI Cneliani3oBaHi 3afgadvi, MNOB’A3aHi 3 BMKOHAaHHAM  HEO0O6XiAHMX
PO3paxyHKiB, KOHCTPYIHOBaHHAM TeXHIYHMX OO’eKTiB Yy nNpeAMeTHIA ranysi BIAMOBIAHO A0
cnevjianisayii.

daxoBi KOMMEeTeHLT:

- 3AaTHICTb [0 NOLLYKY, 06p06/eHHS Ta aHani3y iHopMaLil 3 Pi3HUX MKepen;

- 3patHicTb 3aCcTOCOBYBATWM MaTeMaTW4HWIA anapat, NpyY BUBYEHHI (haxoBUX AWUCLUNIIHW Y
cthepi NPoteciHOT AifNbHOCTI.

- HaBWuyKM BUKOPUCTaHHSA iH(OPMaLiMHNX | KOMYHIKaLinHUX TEXHOMOT I

- 3paTHICTb pO3B’A3yBaTM  TMNOBI  crieyianizoBaHi 3afadi, MNOB’A3aHi i3 BUKOHaHHAM
HEeOOXiAHMX pPO3PaxyHKiB, KOHCTPYHBAHHAM TEXHIYHUX O06’€KTIB Yy CBOI NpeAMETHIN ranysi
BIZANOBIAHO A0 cneyianisauii, 064YMUCOBATY BU3HAYHWKM Pi3HUMK Criocobamu;

- 3aCTOCOBYBaTW Mpasuna i POpMynun NiHINHOT anrebpu, AndepeHLialbHOro Ta iIHTerpasibHOro
YMCNEHb; CNOCOOU IHTErpyBaHHA AngepeHLianbHNX PIBHSIHb;

Micue OCBITHbOrO KOMMOHEHTY B CTPYKTYPHIA norivHin cxemi OMM Ta MiXNpeaMeTHi
3B’A3KN:

«Buwa maremaTvka» BMBYAETLCA B 1 cemeCTpi. € OCHOBOK [N15 BUBYEHHS «Pi3nKa»,
«ENeKTpoTeXHiKa i €neKTpoHiKa», «EKOHOMika MignpueMcTBa», «TeXHONOriA KOHCTPYKLiNHMX
matepiasiiB Ta MaTepiasio3HaBCTBO». ba3oto [/19 BUBYEHHS NPeAMETY € LUKISIbHUIA KypC MaTeMaTUKN.



3. MNMporpama HaB4Yas/IbHOT ANCUMMNNITHN
Po3ain |. EnemMeHTV NiHIAHOT aniredpu.

Tema 1.1 Martpuui. Aii7 Hag maTpruamn. BusHauyHMKK Ta iX BNacTMBOCTI. MiHOpK
| anirebpaiyHi LOMOBHEHHS.

O3HauveHHs wmatpuui. Bugn matpuup( KBagpaTHa, HYNbOBa, AlaroHalbHa, OAWHUYHA,
KaHOHIYHa, MaTpuus - psALOK, MaTpuusa - cToBneup). Ail Hag maTpuusamun ( ofaBaHHs, LO6YTOK
MaTpuLi Ha YnCro, Pi3HULA, MHOXEHHS ABOX MaTpuup). O3HaYeHHS BU3HAYHUKA 4PYroro i TpeTboro
nopsiaKiB. OCHOBHI B/laCTMBOCTI BM3HAYHUKIB. MiHop i anrebpaiyHe [0OMOBHEHHS. OBGYMCNEHHS
BU3HAYHMKA 3a Nnpasuiamn: TPUKYTHUKA (mpasuno Capproca); 3a efieMeHTaMu psfka abo CTOBMUA
(npaBuno Slannaca).

NiTepaTypa: [i],cTop. 13 -16.

MpakTuuyHe 3aHaT T Ne 1. Matpuui i onepauii Hag matpuusMn. OBUYNCNEHHS BU3HAYHWKIB
PiI3HUMK CNOCOGOMM.

Tema 1.2 CucteMu NiHINHUX anredbpaivyHnX piBHAHbL. PO3B'A30K HEOAHOPIAHNX
CUCTEeM NiHIMHUX PIBHAHb 3a hopmynamu Kpamepa Ta MaTpUYHUM METOLOM.

OCHOBHI 03HayeHHs1 ( CUCTEMM NIHIMHMUX PIBHAHbL; BUAM CUCTEM - OAHOPIAHI, HEOAHOPIAHI;
PO3B'A30K CUCTEMU; CyMiCcHa Ta HecymicHa CJIAP; Bu3HaueHa i HeBusHaveHa CJ1AP). Kputepiii
CYMICHOCTI cucTeMM NiHIMHUX piBHAHbL (Teopema KpoHekepa - Kanenni). Poss'sisok C/IAP 3a
(opmynamy  Kpamepa. O3HaueHHs 06epHeHOi MmaTpuui. O3HauyeHHs BUPOMKEHOT MaTpuui.
HeobxigHa | [oOCTaTHA ymoOBa ICHYBaHHS He BUPOLKEHOT MaTpuui. ANTOPUTM  3HAXOMKEHHS
06epHeHOT MaTpuui. MaTpnyHUin MeTog po3s’azyBaHHA CJ1AP.

NiTepaTypa: [i],cTop.16 - 28

MpakTuuHe 3aHaT Ta Ne 2. P03B'A30K C/TAP maTpyyHMM MeTOAOM Ta 3a npasuiom Kpamepa.

Po3ain Il. EneMeHTM BEKTOPHOI anrebpu. AHaniTU4Ha reoMeTpis

Tema 2.1 Po3knag BekTopa 3a 6asucoMm. [Npoekuis BeKTopa Ha BiCb. JliHiHa
31EXKHICTb BEKTOpiB. BEKTODI/I B CUCTEMI KOopAuHar. CKaJ'IFIpHI/II‘/JI, BGKTOpHI/II7I Ta
MiLLaHWI [OOYTKN BEKTOPIB.

JNiHinHI onepauil Hag BekTopaMu (AOAaBaHHS, BiAHIMAHHS, MHOXEHHS BEKTOpa Ha 4uCro).
Po3knag BekTopa 3a 6asucom (NiHiMHa KoMOiHauis BeKTopiB, 6a3uc Ha NPsAMIA, NAOWWHI, Y
npocTopi). lpoekuisa BekTopa Ha Bicb. KyT MiX BeKTOpoM i BicClO (KyT MiX BeKTOpamu).
BnactuBocTi npoekuii. [lekaptoBa Ta MNPSAMOKYTHa CUCTEMM KoopAuHAT. J1iHIHA 3aNeXHIiCTb
BEKTOpPIB. BeKTopn B cMUCTEMI KOOpAMHAT (KOOPAMHATW, LOBXWHA i HampsMHI KOCUHYCW BEKTOpa)
NiHirHi ai1 3 BekTopamy. O3HaYeHHs CKansapHOro fo0yTKy i Moro BnactmBocTi. CkanspHuin fo6yToK
BEKTOPIB Y KOOPAMHATHIN (opMi. Pi3nyHNIA 3MICT CKansipHOro A06yTKy. 3acTOCyBaHHS CKa/IsipHOro
[06YTKY. O3HauyeHHs Ta BMaCTUBOCTI BEKTOPHOro J06YTKY. BeKTOpHWMIA [0OYTOK Yy KOOPAUHATHIMN
(hopmi. 3acTocyBaHHS BEKTOPHOr0 f06YTKY (06UYMCNEHHA NNOLL TPUKYTHUKA, 06YNCIEHHS MOMEHTY
CUNN BIAHOCHO TOYKKM). O3HaYeHHSA Ta BMACTUBOCTI MilLAHOro A06YTKY. 3acTOCyBaHHSA MiLLAHOro
[O6YTKY (HeobXxifHa i [OCTaTHA YMOBa KOMIN/IaHapHOCTI BEKTOPIB, 06°eM TeTpaeapa).

NiTepaTypa: [i], cTop.32- 65

MpakTuuHe 3aHaT T No 3. 3aCTOCYBaHHSA CKaNsPHOro, BEKTOPHOIO Ta MilllaHoro Jo6yTKiB

Tema 2.2 JTiHIT nepLIoro NopsAKY Ha MAOLLMHI.

MMOHATTA NiHIT Ha NAOWMHI.  3arasibHe PIBHAHHA MNPAMOI. PiBHAHHA NPAMOI, fiKka NPOXOAUTb
yepe3 3afaHy TOYKY MepPrneHAVKYNAPHO A0 33[aHOro BeKTopa. PiBHAHHA MPAMOI, WO NPOXOAUTb
yepe3 3afaHy [ABi 3afaHi TOYKW. PIBHAHHA MpsAMOT Yy «Bigpi3Kax». PIBHSAHHSA NPAMOI 3 KyTOBUM

KoeghitieHToM. KyT Mi>XX gBoMa npsMvMK. YMoBa napanenibHOCTi M neprneHAMKYNApHOCTI NPsSMUX.
BigcTaHb TOUKM Bif NPAMOI.

NiTepaTypa: [i], cTop. 84 - 88

Tema 2.3 ToHATTA NiHiT gpyroro nopaaky. Kono. Eninc. Ninep6ona. Mapabona.

AunrebpaiuHe piBHAHHA NiHIT gpyroro nopsgky. Kono. KaHoHIYHe piBHAHHS KOMa 3 LEHTPOM B
noyaTtky KoopauHaT Ta 3 ueHTpom B Touui (XO;y0). Eninc (03HayeHHS: KaHOHIYHe PIBHAHHA 3



LLEeHTPOM B MNOYaTKy KoopAauHat Ta 3 uUeHTpoM B Todui (XO;y0); (poKycu, eKCLEHTPUCUTET,
AVpPeKTpucK (BNacTMBOCTI AMPEKTpUC eninca)). MNinepbona ( 03Ha4YeHHs, BUAM Finep6os, KaHOHIYHE
PIBHAHHSA rinep6osu, AKWo UeHTp rinep6onm B.Touui (X0;y0); eKCLUEHTPUCUTET; PIBHAHHSA aCUMMTOT
Ta aupektpuc). lMapabona (03HaYeHHs, KaHOHIYHe PIBHAHHA  Mapabonn B 3aeXHOCTI Big 11
po3TallyBaHHS B NPSAMOKYTHIN CUCTEMI KOOPAMHAT; PIBHAHHSA AVPEKTPUCH).

NiTepaTypa: [i], cTop. 89-108

MpakTuuHe 3aHaTTs Ne 4. JIiHIT nepworo nopagky. 3BefleHHA [0 KaHOHIYHOro BUrNALY
PIBHAHHSA KPMBUX APYroro nopsgky. 3HaxomkeHHs BEPLUMH, (DOKYCIB, eKCLEHTPUCUTETY, AUPEKTPUC
Ta PIBHAHHSA OOTUYHOI.

Po3gin 111. BcTtyn go matemaTnyHoro aHanisy. [AnepeHuiasibHe YACIEHHS.

Tema 3.1 ToHATTA rpaHunui QyHKUIT B TOYL, HA HECKIHYeHHOCTi. OLHOCTOPOHHI
rpaHuui. O6YMCeHHA TpaHuUb (PYHKUIA. HenepepBHICTb (PYHKUIT B Touli. TOYKM
PO3pUBY Ta TX Knacuikauis.

O3HayeHHs1 rpaHuui yHKUiT B Toyui 3a [eiHe, 3a Kowi. FeOMeTpUYHMIA 3MICT rpaHuui
(hyHKUiT. OAHOCTOPOHHI rpaHuyi. HeobxigHa i AocTaTHA ymoBa ICHYBaHHA rpaHuui  QyHKUIT.
OCHOBHI Teopemy Npo rpaHuLto. Baxnusi rpaHuui ( nepwa, apyra). PO3KpUTTA HEBU3HAYEHOCTEN

roo 0) . . . . .
" 0070 oy OLHOCTOPOHHI rpaHuui. HenepepBHICTb (yHKUIT. HenepepBHICTb (YHKLIT B TOUL.

y

TOouKM po3puBYy Ta TX Knacugikalis.

NiTepaTypa:[i], cTop. 149 - 182

Tema 3.2 MNMoxigHa (yHKUIT. MNpaBuna gudepeHuitoBaHHA. oxigHa CKiageHoi
(hyHKUiT. TloxigHa o6epHeHOT (yHKUiT. AndepeHuitoBaHHA QYHKLIA 3a4aHUX HESBHO
Ta NapameTpuyHo. JlorapumiyHe AvdepeHyitoBaHHA. Tabmus noxXigHuX.

O3HayeHHs NoXigHoT. MexaHiYHWUA, Qi3NYHWIA Ta TEOMETPUYHMIA 3MICT NOXigHOT. Teopema npo
iCHyBaHHA rnoxigHol. Mpasuna gudepeHLitoBaHHA CyMK, pisHNLI, JOOYTKY i YacTku. MoxigHi cTanoi,
[O6YTKY CTanoi Ha (yHKLi0, CTEMeHeBOl, TPUrOHOMETPUYHUX, MOKAa3HUKOBOI i norapugmiyHor
(yHKUi. TMoxigHa o6epHeHOT (yHKUiT. AndepeHuitoBaHHA O06EPHEHUX TPUrOHOMETPUYHIUX

(hyHKUiA. MoxigHa (yHKUIM 3a4aHNX NapaMeTpUYHO Ta HesBHO. JlorapuMmidHe AndepeHLitoBaHHS.
Tabnuus NoxigHMX.

NiTepaTypa: [i], cTop. 191 -217

MpakTuuHe 3aHaTTa Ne 5 [AudepeHuitoBaHHA CKNafeHUX QYHKUIA. OdudepeHuitoBaHHS
(hYHKUi 38fiaHNX HESABHO abo napameTprYHO.

Tema 3.3 3acTocyBaHHA MOXIAHOT MpW PO3KPUTTI HEeBM3HAHOCTI (Mpasuso
NoniTtang).

Tema 3.4 OudepeHuian (yHKLIT. 3acTocyBaHHA AudepeHuiana B HabAMKEHNX
obumncneHHax. MoxigHi Ta AugepeHyiany BULLMX NOPSAAKIB.

3acTtocyBaHHSA MOXiAHOT (PO3KPUTTA HEBM3HAYeHOCTEN 3a AOMOMOrow npaswuna Jlonitans).
O3HayeHHsl, FeOMETPUYHUIA Ta MeXaHiuHWi 3MIiCcT AudepeHuiana. BnacTuBocTi AudepeHuiana.
IHBapiaHTHICTb opMm AudepeHLiana. 3acTocyBaHHSA AudepeHLiana B HabMMKEHNX 0BYUCNEHHAX.
MoXigHi BULLMX NOPAAKIB (hYHKUIMA 3a4aHNX SBHO, HESBHO, MapameTpuyHo. AudepeHuiann BUTUX
MOPALKIB.

NiTepaTypa: [i], cTop. 223-238

Tema 3.5 3acTtocyBaHHSi MOXIAHOT A0 AOCNIMKEHHA BNacTMBOCTEN (QYHKUINA:
YMOBMW 3pOCTaHHSA i crnagaHHsa (yHKUin. EkcTpemyM. OnyKiCTb, YrHYTICTb, TOYKU
nepervHy Kpueol.

O3HayeHHa 3pocTaroyol, cnagHoi QyHkuii. HeobxigHa 1 [ocTaTHA yMoOBa 3POCTaHHSA
(cnapaHHs) dyHKUiT. O3HaYeHHA TOYKM Makcumymy (MiHiMymy) QyHKUil. HeobxigHa ymoBa,
[0CTaTHA ymoBa ekcTpeMyMy. O3HayeHHSA CTauioHapHUX TOYOK. KpUTUYHI ToukK. JlocTaTHi yMOBU



ekcTpemymy (nmepLue, apyre npaswuio). O3HayeHHA OMYK/OT BrHYTOI) KPUBOI. TOYKM MeperuHy.
JocTaTHSA YMOBa iCHYBaHHS TOUOK MEPErvHy.

NiTepaTypa: [i], cTop. 246 - 265

Tema 3.6 Haibinblwe i HalMeHLe 3HaYeHHs (YHKUIT. ACUMMTOTUM KPUBOI.
[MobypnoBa rpadika yHKLT.

Hainbinble i HaMeHWe 3HayYeHHs (YHKUiT. ANrOpuUTM 3HAXOMKEHHS Hanbinbworo i
HalMeHLUOro 3HayeHHs (yHKUiT. O3HayeHHs acuMNTOTW KpuBoi. Buam acvmntoTr. ANropuTM
[OCNIIPKEHHA HA HasABHICTb acMMnTOT. Cxema AOCNIIKEHHS PYHKLT.

NiTepaTypa: [i], cTop. 246 - 265

MpakTuyHe 3aHATTHA Ne 6. 3acTOCyBaHHA MOXIAHOI. PO3KPUTTA HEBU3HAYEHOCTI 3a
fornomoroto npasuna Jlonitand. MoxigHi Ta AugepeHuianm BULLMX MOPALKIB.

Tema 3.7 ®PyHKUIT [OeKibKOX 3MIHHUX. YacTWHHI  MOXiAHI. [MoBHWI
AvepeHLian Ta inoro 3acTocyBaHHA 40 064YMCEHHA (YHKUINA. OudepeHuiani BULLMX
NOpALKIB.

O3HayeHHs Ta CUMBOJIKA (PYHKUIT 6aratboX 3miHHUX. OO6MacTb BM3HAYeHHSs. 300paKeHHs
06nacTi BU3Ha4yeHHs (DYHKUiT 6aratboX 3MiHHUX. [paHuus (yHKUiT, HenepepBHICTb. YacTUHHIN
noxifgHi. YaCTWHHI NoXigHi CKNagHMX (YHKUIA i (PYHKUIA, 3agaHWX HesBHO. YaCTUHHI NoxigHi
BULLMX NOpsAKiB. MoBHUIA andepeHLian. AudepeHuian Apyroro nopsaaky.

NiTepaTypa: [i], cTop. 284 - 307

MpakTunyHe 3aHATTA M 7. ®PyHKUIA [eKINIbKOX 3MIHHMX. YaCTWMHHI NOXifgHi, NOXiAHi
CKnageHoi hyHKUIT | (hyHKLiIT 334aHOT HESABHO.

Po3gin IV. IHTerpasibHe YncneHHA PYHKLUIT OAHIET 3MIHHOI.

Tema 4.1 lMepsicHa. HeBu3HauyeHWi iHTerpan i Moro BnacTMBoCTi. OCHOBHI
MEeTOAM IHTErpyBaHHs.

MepBicHa. O3Ha4YeHHA HEBU3HAYEHOro iHTerpana. [eOMETPUYHUIA 3MICT HEBM3HAYEHOIO
iHTerpana. BnacTnBocTi HeBM3HaYeHOro iHTerpana. Tabnuus OCHOBHUX iHTerpanis. OCHOBHI MeToAM

iHTerpyBaHHs ( MeTog 6e3mnocepeiHbOro IHTErpyBaHHs, MeTo MiACTaHOBKK (3aMiHa 3MIHHOT), MeTof
IHTErpyBaHHA YacTUHaMK).

NiTepaTypa: [1], cTOp.331 -361

MpakTunyHe 3aHATTA Ne 8. HainpocTiwi npuitomn iHTerpyBaHHsa (MeTog 6e3nocepefHbLOro
IHTErpyBaHHA, MeToA MiACTaHOBKW, MeTO/, IHTErpyBaHHA YaCTUHaMM

Tema 4.2 Po3kniag Apo60BO - pauioHasibHOT (PYHKUIT Ha NpoCTiwi Apobw.
IHTErpyBaHHA HauWnpocTiwmx ApobiB. IHTerpyBaHHA [ApPO60BO -  pauioHa/IbHMX
(hYHKLLIN.

Tema 4.3 IHTerpyBaHHs BUpasiB, WO MICTATb TPUTOHOMETPUYHI  (DYHKLIT.
IHTerpyBaHHS ippauioHasibHUX BUPa3iB.

3aranbHuUiA BUrNSA MHOrouneHa. Teopema Besy. Po3knag MHOrousieHa Ha NiHiiHI MHOXHUKMN.
KpaTHicTb KopeHiB. Buan enemMeHTapHMX pauioHaibHUX Apo6iB. MeTog NOPIiBHAHHA KOeiLieHTIB.
MeTo OKpemux 3HauyeHb apryMeHTy. |HTerpyBaHHSi pauioHaNbHUX (YHKUIA. IHTerpyBaHHS
ippayioHanbHMX (hYHKLiiA
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NiTepaTypa: [i], cTop. 352 - 360

MpakTunyHe 3aHATTA Ne 9. IHTerpyBaHHSA Apo60BO - paLioHaNbHUX YHKLIA.

Tema 4.4 BusHayeHuin iHTerpan. Metoan 06YMCNIEHHA BU3HAYEHOrO IHTerpasia.
3acTocyBaHHS BU3HAYEHOTO IHTErpana.

KpuoniHiiiHa Tpareuis. O3Ha4yeHHs BU3HAYEHOro iHTerpasa. YMoBa iCHyBaHHS BU3HAYEHOro
iHTerpana. eomMeTpuyHMIA 3MmicT BnacTMBOCTI BM3HAaYeHOro iHTerpana. OCHOBHI BNacTUBOCTI



BM3HayeHOro iHTerpana. dopmyna HbtoToHa - JlelibHiya. MeTognm O6YMCNEHHS BU3HAYEHUX
iHTerpanis ( MeToA NiACTaHOBKW, IHTErpyBaHHA YacTvHamu). OBUMCIEHHS MOLL MAOCKUX Qiryp.
JoBXunHa ayrun. Po3B’A3yBaHHs 3a4au.

NiTepaTypa: [1], cTOp.365 - 376, 380 - 385,401 - 411

MpakTuyHe 3aHaTTa Ne 10. OOYMCNEHHA BU3HAYEHUX iHTerpanis. 3acTOCyBaHHS
BU3HAYeHOro iHTerpana.

Po3gin V. AudepeHuianbHi piBHAHHSA

Tema 5.1 inepeHuiasibHi piBHAHHA NepLUIoro nopaaky. AundepeHyiasbHi
PIBHAHHA 3 BIAOKPEMNOBAHMMM 3MIHHUMW. OgHOpPIAHI AudepeHLiaibHI PIBHAHHSA.

3ara/ibHi NOHATTS Ta 03Ha4YeHHS. TeoMeTpPUYHMIA 3MICT AUdepeHLiabHOro PiBHAHHSA. 3ajaya
Kowi (npo icHyBaHHA i €OHICTb PO3B’A3KYy). 3ara/ibHWUiA pPO3B'A30K. YaCTMHHWUIA PO3B'A30K.
3ara/ibHWin iHTerpa. YacTHHWUIA iHTerpan gudepeHyiabHOro piBHAHHSA. AudepeHuianbHi PiBHAHHA
3 BiJOKpeMtOBaHUMMN 3MIHHUMW. OAHOPIAHI AndepeHLianbHi PIBHAHHS.

NiTepaTypa: [1], c. 421 - 460



4. CTpyKTypa HaBYas/IbHOT ANCUMMNIHN

[leHHa hopma 3ao4Ha opma
Ha3su po3ginis y TOMY YMCTIi y TOMy umchi
i Tem
YCbOro yCbOro
B B w ¢ « 8 B
1 2 3 4 5 6 7 8 9 10 11 12

KinbKicTb roguH

Posgin |I. EneMeHTn niHinHOT anrebpmn

Tema 1.1. Matpuui. Aii Hag
MaTpUUAMA. BU3HAUHNKM Ta TX
BnacTmMBocTi. MiHopH i
anirebpalyHi JONOBHEHHS.

Tema 1.2. CucteMu NiHIAHNX
anrebpaiyHmX piBHSHb.
P03B'A30K HEOAHOPIAHUX CUCTEM
NiHINHWX PiBHAHB 32 opmynaMm
Kpamepa ta MaTpuyHUM
METOAO0M.

Pasom 3aposginom | 10 4 4

Posgin Il. EnemeHTNn

Tema 2.1. Po3knaj BeKTopa 3a
6asncom. MNpoekLis BeKTopa Ha

BiCb. J1iHiHa 3a/1eXHICTb 3
BeKTOpiB. BekTopu B cuctemi
KOOpAMHaT.

Tema 2.2 CkanspHuia,
BEKTOPHUI Ta MilLaHuii JOBYTKM 5 1
BEKTOpIB.

20 -

Pa3om 3a
) 20 -
posginom Il

Posgin Ill. AHaniTu4dHa

Tema 3.1. JTiHiT nepworo

. 5 2
MopsAAKY Ha NOLLMHI.

Tema 3.2. T1OHATTA NiHIT Apyroro
nopsaaky. Kono. Eninc. 6 2
linep6ona. Mapabona.

Pasom 3aposgisiom 111 11 4 20 -

2

BEKTOpPHOT anrebpm

reomeTpis

- 2

ok



Posgin IV. BcTyn go matemaTuMuHOro aHanisy. AngepeHuyianbHe YNCEHHSA.

Tema 4.1 TToHATTA rpaHuLi
(OYHKLIT B TOYLI, Ha

HeCKiHYeHHOCTI. OfHOCTOPOHHI 3 1 - - - 2
rpaHuLi. O6YMCIEHHA rpaHULLb

(hYHKUINA.

Tema 4.2 HenepepBHICTb

(bYHKUIT B TOYLi. TOYKM po3puBy 1 1 - - - -

Ta IX Knacugikayis.

Tema 4.3 ToxigHa QyHKLUT.

MpaBuna andepeHLitoBaHHS.

MoxigHa cknafeHoT PyHKLIT.

MoxifgHa 06epHEHOT (hyHKLT.

[OndepeHuitoBaHHA PYHKLi 4 1 0 - - 2
3a[jaHNX HeABHO Ta

napameTpuyHo. JlorapugpmiyHe

AndhepeHuitoBaHHA. Tabnmua

NoXigHUX.

Tema 4.4 3acTocyBaHHA
MoXiAHOT NpX PO3KPUTTI
HeBW3HaHOCTI (NpaBuio
Nonitang).

3 1 1/0 - - 1

Tema 4.5 OudpepeHuiian qyHKUIT.

3acTocyBaHHA AndepeHLiana B

Hab/IMKEHNX 0BUNCIEHHSIX. 3 1 - - - 2
MoxigHi Ta AndepeHuianu

BULLMX NMOPALKIB.

Tema 4.6 3aCTOCyBaHHA NOXiAHOT
[0 [OCNiAKEeHHS BNacTUBOCTEMN
(hYHKUiA: YMOBM 3pOCTaHHS i
cnagaHHa QyHKUin. EkcTpemym.
OnyKnicTb, YrHYTICTb, TOYKU
nepervHy Kpusol.

Tema 4.7 HainbinbLue i
HaliMeHLUe 3HaYeHHS PYHKLIT.
AcumnToTn KpuBoi. Mobyaosa

rpagika yHKLUIT.

Tema 4.8 PyHKLIA feKiNIbKOX
3MiHHMX. YacTUHHI NoXigHi.
MoBHWIA AndepeHLian Ta 1horo
3aCTOCYBaHHSA 40 0BUMCIEHHS
(hyHKUIA. OudepeHuian BALLMX
NopPALKIB.

2 2/0 - - 2

Pasom 3a posgisiom 1V 24 10 4/0 - - 10



Po3giv V. IHTerpasbHe YncneHHa QyHKLUITo4HIET 3MIHHOT

Tema 5.1 lMepsicHa.
HeBuW3HayeHwWin iHTerpan i noro
BfacTMBoCTi. OCHOBHI MeTOAM
IHTerpyBaHHs.

2 2/0 - - 2

Tema 5.2 Po3knag agpo6oBo -
pauioHanbHOT QyHKLIT Ha
MpOCTiLWi Apo6bu. IHTerpyBaHHs
HanpocTiwmx Apo6iB..
IHTerpyBaHHs Apo60Bo -
paLioHa/IbHUX QYHKLiN.

1 1/0 - - -

Tema 5.3 IHTerpyBaHHs Bupasis,
LLLO MICTATb TPUTOHOMETPUYHI
(OYHKUIT. IHTerpyBaHHs
ippaLioHaIbHKX BUpa3iB.

1 1/0 - - -

Tema 5.4 BusHayeHWI iHTerpa.

MeToan 064nCneHHs

BM3HAYEHOr 0 iHTerpana. 6 2 210 - - 2
3acTocyBaHHsA BM3HAYeHOro

IHTerpana

Pasom 3aposgisiom V 16 6 6/0 - - 4
Po3gin VI. OudepeHuyianbHipiBHAHHA

Tema 6.1 AudepeHuiansHi
PIBHAHHS NEpLUIOro NopsiaKy.
OundepeHuianbHi PIBHAHHA 3

BiZIOKPEM/THOBAHUMM 3MIHHUMM. 22 - i 2

OpHopigHi andepeHLianbHi

PIBHSAHHS.

Pasom 3apo3sgisiom VI 6 2 20 - - 2

YCcboro roguH 75 28 20 - 27
IHA3 - - - - - -

YcbOro roguH 75 28 20 - 27



5. Temu ceMiHapPCbLKMX 3aHATb
HaBuanbHMM NaHOM He nepeabayeHi CeMiHapCbKi 3aHATTS.

6. Temu MPaKTUYHNX 3aHATb

Ne HasBa TeMu KinbKICTb

3/n roAvH

1 MaTtpuui i onepauii Hag matpuusaMu. OBUNCNEHHS BU3HAYHMKIB Pi3HMMK Criocobamu. 2

2 Po3g'a3ok CJ/TIAP maTpyyHuM METOAO0M Ta 3a npasuniom Kpamepa. 2

3 3acTocyBaHHA CKa/IApPHOro, BEKTOPHOIO Ta MillaHoro fo6yTKiB. 2
JTiHiIT nepworo nopagky. 3BefleHHA [0 KaHOHIYHOrO BUINALY PIBHAHHA KPUBUX.

4 3HaxXOMKEeHHA BepLUMH, (OKYCIB, EKCLEHTPUCUTETY, [OMPEKTPUC Ta PIBHAHHA 2
LOTUYHOI.

[nbepeHuitoBaHHA  CKNageHnX (yHKUiA.  OudepeHuitoBaHHS  (QYHKUIA  3a4aHKX
HesBHO abo NapaMeTpPUYHO.

3acTocyBaHHA MOXiAHOT. PO3KpPWUTTA HEBM3HAYEHOCTI 3a [OMOMOroK npaswunia
NoniTtans. MNoxigHi Ta gudepeHLUiany BUWLMUX NOPALKIB.

PYHKUIA [eKINbKOX 3MIHHUX. YacTMHHI noxigHi. ToxigHi CKnageHo! yHKUIT i
(hYHKLIT 3a4aHOT HeABHO. MoxigHa Apyroro nopaaky. YacTuHHI noxigHi.
HainpocTiwi npuitomn iHTerpysaHHa (MeToZ 6e3mnocepefiHboro iHTerpyBaHHs,
MeTOZ, NiACTaHOBKM, MeTO/ IHTerpyBaHHsa YacTMHaMM)

9 IHTerpyBaHHs AP060BO - paLioHaNbHUX (YHKLIR

10 O6umMCneHHs BU3HAYEHWNX IHTErpaiB. 3aCTOCYBaHHS BU3HAYEHOrO iHTerpana.

Bcboro 20

7. Temu nabopaTtopHUX 3aHATb
HaBuanbHMM M1aHOM He nepefbayeHi N1abopaTopHi 3aHATTS.

8. CamocTiiHa poboTa

Ne Ha3Ba Temu KinbKicT
3/n roavH

P03B’A3KMN CUCTEM NiHIMHUX anrebpaiuyHuX piBHsAHb. (MeToan Kpamepa, Mayca,
1 maTpuyHuiA). Metog XopaaHa-Iaycca. OgHOpiAHI cCUCTeEMU NIHIRHMX 2
anredbpaivyHuX PiBHAHb.
BekTopu Ta fii Hag HAMW Ha NOWMHI Ta B TPUBUMIPHOMY MPOCTOPI.
NiHINHWIA BEKTOPHUIA NPOCTIp Ta efleMeHTapHi 3azadi 3 HAM MoB’A3aHi.
MeTog KoopauHaT. PIBHAHIM NPAMOT Ha NJIOWMHI Ta B TPUBUMIPHOMY MPOCTOPI |
3afadi 3 HAMW NOB’A3aHi.
KpuBi gpyroro nopsigky, eneMeHTapHi NoBepxHi Apyroro nopsgky
YUncnosi NocnigoBHOCTI, efleMeHTapHI PYHKUIT. MpaHmu.
MoxigHa yHKUiT. Teopema Npo iCHyBaHHA noxigHoi. Mpasuna
7 ,qmcbepeHu,iroB_aHHﬂ. MoxifgHa cknagHoi q)_yHKu,iT. MoxigHa (_)6epHeHo'|' (YHKUT.
Tabnumusa noxigHux. MNpasuio norapugmivHoOro AugepeHLitoBaHHs.
[nhepeHuitoBaHHA (YHKLUI 33aHNX HESBHO Ta napameTpuUyHo.
OCHOBHI TeopeMu andepeHuianbHOro yncneHHs  (Pepma, Ponng, SlarpaHxa).
Mpaswno flonitand. AudepeHuian qyHKLiT. IHBapiaHTHICTL (hOPMY NepLLIOro
AndepeHuiana. 3acTocyBaHHA AudepeHLiana B HabNKeHNX 064NCIEHHSX.
MoxigHi i gndepeHLian BULMX NOPSAAKIB.
3acTocyBaHHs AndepeHLiafIbHOro YUCNeHHS AiM JOCNIKEHHS (DYHKLIA OAHIET
3MIHHOT.
HeBn3HaueHwWI iHTerpan i Moro BNacTUBOCTI. MeToau iHTErpyBaHHs.
IHTErpyBaHHs OCHOBHMX KNaciB (hyHKLiiA
n BusHaueHWiA iHTerpan i noro BnactMBocTi. ®opmyna HetoTOHa-/1elibHila. 3amiHa 2

o0 A WN
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14

3MIHHOI Y BU3Ha4yeHOMY iHTerpani. dopmyna iHTerpyBaHHs YacTMHamn. HesnacHi

IHTErpaan 3 HeCKiH4EeHHUMIN MeXami i Bif HEOOMEXEHMX (PYHKLIINA. 3acTOCyBaHHS

BM3HAYEHOr 0 iHTerpasa npy 064MCNeHHi NIoL, NIOCKKX iryp, 06’emis Tif,

[OBXWHW AYyTY KPUBOI.

PYHKUIT AeKiNbKOX 3MiHHMX. O6M1acTb BU3HAYEHHS. J1iHiT piBHSA. TOBEpPXHI piBHS.

"paHuus (yHKLT, HenepepBHICTb. YacTWHHI NoxigHi. MoBHWIA audepeHLian.

YacTMHHI NoXiAgHI CKnagHMX YHKUIRA | PYHKLIN, 3aaaHNX HeSABHO. YacTUHHI 2

noxigHi BULWMX nopagkis. AudepeHuian gpyroro nopagky. NoxigHa 3a

Hanpsmom. [pagieHT. JoT1YHa NAOWMHA | HOpMa/lb 40 NOBEPXHI.

EKCTpeMyM yHKLiN AeKiNbKOX 3MiHHMX. Heo6XigHi YMOBU eKCTpPEMYMY.

JocTaTtHi ymoBU MiHIMyMY | MakcuMyMy. HaiibinbLue i HaliMeHLLe 3HaYeHHS 1

(DYHKLUIT B 3aMKHEHi 061acTi. YMOBHUIA eKCTPeMyM.

[vpepeHuianbHi pIBHAHHA 3 BIOKPEMIEHNUMMN 3MiHHUMUW, OQHOPIAHI, NiHINHI, Ti,

LL|0 3BOAATLCS A0 NIHINHMX, B MOBHUX AntepeHLianax 2
Bcboro 27

9. IHamBIgyanbHi 3aBAaHHA
HaByasibHUM M1aHOM He nepef6adeHi iHAMBIAYa/IbHI 3aHATTS.

10. MeToan HaBYaHHSA
MMig yac BUKNagaHHA Kypcy BUKOPUCTOBYHOTLCA HACTYMHI METOAM HaBYaHHS:
- po3nosifb - ANs ONOBIAHOI, ONUCOBOI (HOPMU PO3KPUTTS HaBYa/IbHOIO MaTtepiany;

- TMOACHEHHA - [A/1A PO3KPUTTA CYTHOCTI MaTeMaTUYHWX efieMeHTIB, 3aKOHiB, Teopem,
03HaYeHb;

- 6eciga - AN YCBiAOMNEHHS 3a [JOMOMOFOK Aiasory HOBMX MaTeMaTUUYHUX €NEeMEHTIB,
MOHATH;

- i/MmocTpauif - AN8 po3KPUTTA NpeaMeTiB i MPOLECiB Yepe3 TX CUMBOJIYHE 306paKeHHS
(MasIroHKuM, cxemu, rpadiku);

- MNpaKTM4YHa pob6oTa - ANS BMKOPUCTAHHS HabYTWMX 3HaHb Y PO3B’A3aHHI MPaKTUYHMX
3aB/jaHb;

- aHaNiTMYHWI METOA - MPAKTUYHOrO PO3KNafdy LiNIOr0 Ha YacTWMHM 3 METOK BMBYEHHS TX
CYTTEBMX O3HaK;

- iHOYKTVIBHWIA METOf - [/11 BUBYEHHS SIBULL, BifJ, OANHNYHOIO 10 3ara/ibHoro;

- Je[yKTMBHWIA MeTof - [/ BMBUYEHHs HaBYa/bHOrO MaTepiany Bij 3aranbHOro [o
OKPEMOT0, OAVHUYHOTO;

- Npo6nemHWiA BUKNag matepiany - Ans CTBOPEHHS NPO6IeMHOT cuTyauil.

11. MeToAn KOHTPO/O

Buan KoHTponio 3acTocyBaHHA
MOTOYHMIA KOHTPO/b ATecTauisi, YcHe (TecToBe) OMNUTYBaHHA  Ha
NPaKTUYHUX 3aHATTSX, 3axucT IHAMBIAYaNIbHOrO

[OMALLUHLOMO 3aBfaHHsA, ayAuTopHa KOHTPO/ibHA poboTa.
MepeBipKka  CamOCTIMHO  OMpaubOBaHWX  MUTaHb
BIAMOBIAHMX TeM  NPOBOAWUTLCA  LUIAXOM  MEPeBipKu
KOHCMNEKTY | KOHTPO/IbHOrO ONUTYBaHHA 3 BiAMOBIAHOIO
MUTaHHA



MigcymMKoBUiA KOHTPO/b

OuyiHka

He3an0BinbHO

3a70Bi/IbHO

[o6pe

CemecTpoBUIA KOHTPO/b (3aNiK)

12. Po3nogin 6aiB, AKi OTPUMYIOTb CTYAEHTH

TeopeTUUHi 3HAHHS

CTyfeHT (parmMeHTapHO BiLTBOPHOE
He3HauHy 4yacTUHY HaBYa/IbHOr0
marepiasly; Mae HeuyiTKi YAB/IEHHA Mpo
06'€EKT BMBYEHHS; BWSABNSE 3AATHICTb
e/fleMeHTapHo BUKIACTU LYMKY;
BUKOHYBATW €NeMEeHTapHi MaTeMaTUyHi
i

CTyfeHT 3Hae O6ifbll SK MNOMNOBUHY
HaBYa/IbHOro marepiany; po3yMmie
OCHOBHWIA HaBYa/IbHUI marepian;
34aTHWIA 3 NOMUNKaMWU N HETOYHOCTSIMU
PO3B’A3yBaTV MaTeMaTUYHI NpUKNagm Ta
3afadi, BIATBOPUTW MOro 3 MOMUIKAMU
Ta HETOYHOCTAMM;

3HaHHA  CTyfeHTa €  [0CTaTHbO
MOBHMMKW, BIH  BINbHO  3aCTOCOBYE
BMBYEHMIA MaTepian Npu po3B’A3yBaHHI
NPaKTUYHUX 3aB[aHb, NOrivyHO
BUCBITNIOE  NOAIT 3 TOYKM  30pYy
CMWICNOBOIO B3aEMO3B'A3KY; BIAMOBIAb
i0ro NoBHa, NoriyHa, o06rpyHTOBaHa, ane
3 [OeSKAMM HETOYHOCTAMM; 34aTeH Ha
peLeHsito BIAMOBIAI [HLIOrO CTYAEHTa;
PO3B’A3y€e MaTeMaTUYHI 3aaadi;

BMiHHA

MOXe YCHO BIATBOPUTYU KiflbKa
MaTeMaTUYHUX  TepMiHiB, sBuUL, 6e3
3B'A3KY MK HUMKU; MOXe 0bpaTu
npaBu/IbHWIA BapiaHT BiAMoBiAl (Ha piBHI
"Tak-HI"); MOXe CaMOCTIMHO 3HalTK
BIAMOBIAb Y TEKCTI MiAPYUHUKE;

Ma€ CTilKi HaBMYKM POBOTU 3 TEKCTOM
NiApy4YHUKA; MOXE CaMOCTIAHO OBONOAITH
OiNbLLOK YaCTUHOK 3afaHoro martepiany,

(hopmyntoe maremMaTnyHi MOHATTS,
HaBOAUTb  MPWUKNagW, 3Ha€E  OCHOBHI
MaTeMaTU4Hi  NOHATTHA;  NiATBEPAKYE
BUC/OB/IEHE  CY[KEHHA  OAHMM-[BOMA

aprymeHTamu; 3jateH BUKOPWCTOBYBATU
nig yac BIAMOBI i LOMOMDKHI
maTemaTtuyHi Ail; Bignosigi HeNnocnigoBHiI
Ta HeNOriyHi;

BMI€E aHasizyBaru, BCTaHOB/NIOBATH
HaCYTTEBILLI 3B'A3KM | 3a1eXHOCTI MiX
fBMLLIAMK, (aKTamn, PoBUTN BUCHOBKM,
3ara/loM KOHTPOJ/IOE BfacHy AisiNbHICTb;
BMi€ pPO3B’A3yBaTU MaTeMaTMyHI 3adadi;



CTydeHT BONOAIE  y3aralbHEHUMU YMIiE 3HaxXOAUTU [HKepeno iHdopmauii Ta
3HaHHAMU 3 MpeAmeTa, aprymeHToBaHO aHanisyBaTu 1i, CTaBUTW | PO3B'A3yBaTK
BUKOPUCTOBYE MaTeMaTUyHi enemMeHT y MaTemMaTuuHi - 3afadi, BMie 3acTocyBaTy
HECTAHAAPTHUX CUTYalisiX; BuM3Hauae BUBYEHWA  maTepian  Ans BNIACHIX
nporpaMy  0cO6MCTOi  nisHaganbHoi APTYMEHTOBAHUX Cy/DKeHb B MPAKTAYHIN

[iANLHOCTI, 3aTeH camocTiliHo Buauaty AIATBHOCTI
maTepian Ta po3B’A3yBaTV MaTeMaTUyHi
3ajaui; CaMOCTIHO 3Haxo4uTb
iHpopmMauito  (HaykoBa  fiiTepaTypa,
ra3eTHO-XXYpHa/IbHI nyonikaui,
IHTEpHET, MYNbTUMEAINHI  nNporpamm
TOLLO) ans PO3B’A3yBaHHSA
mMaTtemMaTU4yHUX  3aBfaHb, CaMOCTIHO
OLIHIOE PI3HOMAHITHI XXWTTEBI ABMLA | -
(hakTW, BUABNAKYM OCOOGUCTY MO3ULIO
LWOA0 HMX.

MaTeMaTU4Hy 3agady Ta NOSACHUTMN 1.
BiamiHHO

13. MeToanyHe 3abe3neyeHHs
1. KOHCNeKT neKuii 3 npegmeTy «Bula matemaTukay;
2. MeToguyHi BKa3iBKM 40 CaMOCTIHOT po60TY CTYAEHTIB 3 NpeaMeTy «Buula matemaTuka,
3. MeToanyHi matepiany 4o NOTOYHOrO i MiACYMKOBOIO KOHTPO/MHO:
3aBfjaHHA [0 NPOBeLeHHA TeMAaTUYHOr0 KOHTPO/HO 3HaHb;
naaHy NPaKTUUYHKUX 3aHATb;
- NUTaHHA Jo icnuty.

14. PekomeHfoBaHa niTepaTtypa

1 B.M.Ay6osuk, I.I. KOpuk. Buula matematunka, HaBy. noci6. 4-re Bui. [EneKTpoHHMiA pecypc]
K.: IrHaTeKc-YKpaiHa., 2013. - 648 C. I>Kb:
Hilll://65pace.nuiEebu.na/15pni/billlreat/123456789/10062/1/56.pcK.

2. B.M.IgaweHko, I.I'.LUBaumH, B.C.KoHoBaneHkos, T.M.3a6opoBa, B.l. XpuctsaH. Buua
mMaTemMaTMKa i3  3aCTOCYBaHHAM  iH(opMmauiiHuX  TexHonorih.  [EnekTpoHHWiA  pecypc].
[HinponeTposcbk, 2013. - 425 c. I b: billl5://nTeian.eriv.na/iile/yt.pcli.

3. All. XapuyeHko, B.O. TlaeBcbka, [.B JlucAHcbka. Buwa matemaTmka B npuknagax i
3afavax, yactuHa I: HaByanbHWMiA nocibHuk. - X.: ,HTMT”, 2013. - 194c. IXXb: Wp://Tal:lieT-
k3luca.ucor.na/wier/YM-Prikiraclac-Pl.pcll

4. 0.B. Kysbma, O.B. Cynima, T.0. Pyauk, H.M. CenesHboBa, H.M. HasapeHko Bwuuia
maTemMaTvka. AHaniTuyHa reoMeTpia Ta NiHiiHa anrebpa. EnemeHTV BeKTOpHOI anrebpn. KoHcnekT
nekuin. [EnekTpoHHuiA pecypc]: Kuie : KMl im. lropa Cikopcbkoro, 2021. - 127 XKb:
cb«p5://ela.kpi.na/bl:5l:rear/123456789/42310/1/\/y5licHa roaieTaiyka.pcii

5. bopakoscbkuid O. B. Buiya matematuka: KOHCNeKT nekuiin. [EnekTpoHHUIA pecypc]: Xapk.
HaLl. akap, MICbK. rocn-ea. - X..  XHAMI, 2010. - 105 c I>Xb:
Wp$://y1.knate.ebun.na/itan€s/Pile5/Tel:ocl linerainra/Borakoyskii/Konsp lekcii ECM5 M1 pi.p
cil

(aucnyTn,  guckycii,  Kpyrni
CTONN), CNPOMOXHWIA PO3B’A3aTN OyAb AKY



