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AHoTtanisga. Mera Ta 3aBJaHHA OCBIiTHHOI KOMIIOHEHTH

AHoTanisi. Poboua mporpama MICTUTh BUTAT 3 POOOYOr0 HABYAIBHOTO IUIAHY, METY
BHUBUYEHHS, KOMIETEHTHOCTI, SIKI Ma€ OmaHyBaTH 3700yBay, MpOrpaMHi pe3yJIbTaTH HAaBYaHHS,
JaHl 1010 BUKIIAJadiB, 3MICT KypCy, TEMAaTHKy NpPaKTHYHUX 3aHATb, BUMOTH O BUKOHAHHS
IHAMBIAyaTbHOTO 3aBIAaHHS, IIKaly OILIHIOBaHHS 3HaHb, BMIHb Ta HaBHUYOK 3/100yBauya,
pPO3’SICHEHHsI YCIX AaCIeKTiB OpraHizaiii OCBITHROTO TPOIECY IIOJ0 3aCBOEHHS OCBITHBOI
KOMIIOHEHTH, CIHCOK HABYAIHLHO-METOIWYHOTO 3a0€3MEUYCHHs, JDKEpeNl Ta JITepaTypu Ui
MiATOTOBKH JI0 NMPAKTHYHUX 3aHATH Ta BUKOHAHHS 1HAWBIIyaJIbHUX 3aBJaHb. Takox mporpama
MICTUTh OCHOBHI TIOJIO)KCHHSI IIOAO TIOJNITUKU aKageMIdHOI TOOpOYECHOCTI Ta TOJITUKH
BIJIBITyBaHHSI Ay IMTOPHUX 3aHSTh.

Merta 0CBiTHHOI KOMIOHEHTH — HAJIAHHA CTYJCHTaM MaTeMaTUYHHUX 3HaHb, 3HAHOMCTBO
3 OCHOBHUMH MaTeMaTUYHUMH MOHATTSAMHU, METOJaMH Ta allTOPUTMAMHU ISl pO3B’A3aHHS 3a7a4 y
npodeciiiHiii AISIBHOCTI, PO3BUHEHHS JIOTIYHOTO Ta MAaTEMaTUYHOTO MUCICHHS 1 BMIiHHS
3aCTOCOBYBATM MaTEMAaTW4HI MiAXOAM 1O aHaji3y Ta BHUpIIIEHHS EKOHOMIYHHX 3ajad,
eKOHOMIuHOMY MojenoBanHi. Kypc mnepenbayae BuxoBaHHS (axiBHs, SKHA BOJIOAIE SK
KJIACUYHUMHU, TaK 1 HAWBOKIUBINIMMH Cy9aCHUMH MATEMAaTHYHHUMH METOJAaMH, 3JIaTHOTO
CaMOCTIHHO  MOIJMMOJIIOBaTM  MaTeMaTHYHE  pPO3YMIHHS  pO3B'S3yBaHMX  3aBJaHb  Ta
YIOCKOHAIIIOBATH CBO1 (haxOB1 MOXKJIUBOCTI.

3aBIaHHsI OCBITHbOI KOMIIOHEHTH — TIATOTYBaTH 3700yBayiB OCBITHBOTO CTYTMEHS 110
MOTAJIBIIIOTO BUBYCHHS OCBITHIX KOMITOHEHT MPOQECiHHOT MiATOTOBKH.

IIpepexBi3uTH: WIKUIBHUN Kypc MaTeMaTHKU (aareOpa Ta HOYaTKU aHalli3y, TEOMETpIs).

[MocunanHss Ha CTOPIHKY €INEKTPOHHOTO  HABYAIbHO-METOJAMYHOTO  KOMILIEKCY
mucuuiuing https://org2 .knuba.edu.ua/course/view.php?id=101.

KomnereHTHOCTI 3100yBa4iB 0CBITHBOI IpOrpamMu, mo GopMywThHCS B
pe3yJbTaTi 3aCBOEHHS OCBITHHOI KOMIIOHEHTH

Kon 3MicT KOMIETEHTHOCTI

InTerpanbHa KOMIETEHTHICTH

3MaTHICTh PO3B’SA3yBaTH CKJIAMHI CHEMiali30BaHi 3amadi Ta NPaKTHYHI TPoOIeMH B
IK CKOHOMIYHIH cdepi, sKi XapaKTepUu3yIThCs KOMIUICKCHICTIO Ta HEBH3HAYCHICTIO YMOB,
110 nepeadavae 3acToCyBaHHS TEOPiii Ta METOIIB €eKOHOMIUHOI HAYKH.

3arajbHi KOMIIETeHTHOCTI

3K3 31aTHICTh /10 aOCTPAKTHOIO MUCJICHHS, aHAJI3y Ta CHHTE3Y.

3K9 3naTHicTh 10 ajganTaiii Ta il B HOBi#l CHTYyaIlil.

CruenianabHi (paxoBi) KOMIIETEHTHOCTI

31aTHICTh TOSCHIOBATH C€KOHOMIYHI Ta CoOLiajbHI NpPOIECH 1 SBUIA HAa OCHOBI
CK4 TEOPETHYHUX MOJIEIICH, aHATI3yBaTH 1 3MiCTOBHO 1HTEPIIPETYBATH OTPUMaHI pe3yIbTaTH.

31aTHICTh 3aCTOCOBYBAaTH CKOHOMIKO-MaTeMaTHYHI METOAM Ta MOJCINI JJIsi BHPIIICHHS
CK6 €KOHOMIYHHX 3a/a4.

3maTHICTh aHANi3yBaTH Ta PO3B’SA3yBaTH 3aBAaHHS y c(epi eKOHOMIYHHMX Ta COI[iaIbHO-

CK8 TPYJIOBHX BiHOCHH.
31aTHICTh MPOrHO3YBaTH HA OCHOBI CTaHJAPTHUX TEOPETUYHUX Ta CKOHOMETPUYHUX
CK9 Mojelel COmialbHO-eKOHOMIYHI ITPOIICCH.

3mMaTHICTh OOTPYHTOBYBAaTH €KOHOMIUHI PIICHHS HAa OCHOBI PO3YMIHHS 3aKOHOMIPHOCTEH
CKl11 CeKOHOMIYHHMX CHUCTEM 1 IMpoleciB Ta i3 3acCTOCYBaHHSIM CY4YacHOTO METOIUYHOTO
IHCTPYMEHTAPIIO.



https://org2.knuba.edu.ua/course/view.php?id=101

3MaTHICThP CaMOCTIHO BHUSBISITA MPOOJIEMH EKOHOMIYHOTO XapakTepy TIpH aHami3i
CK12 KOHKPETHHUX CUTYaIlild, POTIOHYBATH CITOCOOU 1X BUPIIICHHS.
IIporpamHi pe3y/bTaTu 3100yBa4iB 0CBITHBOI MPOrpamMu,
10 GopMyIOTHCSl B pe3yJIbTaTi 3aCBOCHHS OCBITHbOI KOMIIOHEHTH
Kon IIporpamui pe3yjbraTu

3acTocOBYBaTH aHAIITUYHUA Ta METOAWYHUU i1HCTpyMEHTapid Ansi OOIpyHTYBaHHS
PHS5 MIPOTIO3WIIIM Ta TPUHHATTSA YIPABTIHCHKUAX PIMICHh PI3HUMH EKOHOMIYHUMH arcHTaMHu
(IHOUBITyyMaMH, TOMOTOCIIOIAPCTBAMH, MIJNPHUEMCTBAMH Ta OPraHaMU JICPIKABHOT BIIAJIN).

[NosicHioBaTH MoJeNi COLiaJbHO-eKOHOMIYHUX SIBUIL 3 MOMIAAY (QYyHAaMEHTalbHUX

PH7 MIPUHIIAIIIB 1 3HaHb HA OCHOBI PO3YMIHHS OCHOBHHUX HAIPSIMIB PO3BUTKY €KOHOMIYHOI HAYKH.

PHS 3acTOoCOBYBAaTH BIAMOBINHI €KOHOMIKO-MAaTEeMAaTHYHI METOTW Ta MOJENTI JUIS BUPIICHHS
€KOHOMIYHUX 3a/ad.

PL12 3acTocoByBaTH HaOyTi TEOPETWYHI 3HAHHS A PO3B’SI3aHHS MPAKTUYHUX 3aBJaHb Ta
3MICTOBHO IHTEpPIIPETYBaTH OTPHMaHi Pe3yIbTaTH.

PHI3 3acTocoByBaTH HAOyTI TEOPETHYHI 3HAHHSA IJIs PO3B’S3aHHSA TMPAKTHYHUX 3aBIaHb Ta
3MiCTOBHO IHTEPIPETYBATH OTPUMAaHI Pe3yJIbTaTH.

PHI6 BMiTH BHKOpHCTOBYBAaTH JaHi, HaJaBaTH apryMEHTallil0, KDUTHYHO OIIHIOBATH JIOTIKY Ta

(I)OpMYBaTI/I BHUCHOBKH 3 HAYKOBHUX Ta AHAJIITHYHHUX TEKCTIB 3 EKOHOMIKH.

Bwmiti abCcTpakTHO MHCIMTH, 3aCTOCOBYBAaTH aHAi3 Ta CHHTE3 IS BHUSBJICHHS KIFOYOBUX
PH21 XapaKTePUCTUK €KOHOMIYHUX CHUCTEM PI3HOTO PIBHA, a TAKOX OCOOJMBOCTEH MOBEIIHKHU 1X
cy0’€eKTiB.

3MmicT Kypcy
Monyas 1

3microBuiit MmoayJb 1. EjieMeHTH JiHIIHOI ajredpu

Tema 1.1. Anredpa maTtpuub. BU3HAYHUKH

Jleknisn 1. Matpuui ta aii Hag HUMH. EnemenTapHi nepeTBOpeHHs PAIKIB Ta CTOBIYMKIB
Matpuili. Teopema ['aycca mpo 3BEACHHS MaTpPHUIll [0 CTYIIHYATO-TPAIEIEBHIHOTO BHIY.
ObepHeHa MaTpuis. 3HaX0IKEHHsI 00epHEHOT MAaTPHUIl METOIOM €JIE€MEHTapHUX IIEPETBOPEHb.

IpakTuune 3ausarTa 1. BukoHanHs Aiii nomaBaHHS MaTpHUIlb, MHOXKEHHS MaTpPHIlb Ta
MHOXEHHSI MaTpHllb Ha 4ucio. OOUYUCIIEHHS BUpPA3iB 3 MATPUIIMH. 3HAXOJKCHHS 3HAUYCHHS
MHOTOWICHA Bijl MaTpHIli. 3HAXOKEHHSI 00EpHEHOT MaTPHIII.

Jlexnist 2. O3HaueHHs BU3HAYHHMKA MOPSAAKY # . OOUYMCIEHHS BU3HAYHUKIB JPYroro Ta
TPEeThOro NopsiaKiB. OCHOBHI BIIACTUBOCTI BU3HAYHHKIB.

IIpaktnyne 3aHATTA 2. OOUYMCIIEHHS BU3HAYHMKIB APYroro Ta TPETbOIO MOPSAKIB.
OO6uncneHHst BU3HAYHUKIB YETBEPTOTO Ta OUTBIINX MOPSAKIB IIJISXOM 3BEACHHS iX 10 BEPXHBOTO
Y HIKHBOTO TPUKYTHOTO BHUAY 3a JOINOMOIOI0 €JIEMEHTAPHUX IE€pPEeTBOPEHb MAaTpPUIll
BU3HAYHUKA.

Jleknist 3. Po3kian BU3HAUHUKIB 3a PsAKOM abo cToOBMUMKOM. SIBHa Qopmymna st
3HaXOPKEHHs 00epHEeHO1 MaTpulli. MaTpyu4Hi piBHSIHHS.

[IpakTuune 3aHaTTa 3. OOUYMCICHHS BHU3HAYHUKIB METOJOM 3HI)KCHHS MOPSJIKY,
PO3KJIajafouy BU3HAYHUKU 32 PAIKOM a00 CTOBIMUMKOM. 3HAXO/DKEHHS OOCpHEHOI MaTpHili 3a
ABHOIO (hopmyIoro. Po3B’s13yBaHHS MaTPUYHUX PIBHSHb.
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Tema 1.2. Cucremu JiHiiiHUX piBHAHB. JIiHiiiHi IpocTOpH

Jlekniss 4. Cucremu IiHIMHUX pIBHSIHB, OCHOBHI TOHATTSA. CyMiCHI 1 HECyMICHI,
BU3HAYCHI 1 HEBU3HAUEHI CUCTeMHU JiHIMHMX piBHSAHb. Merton ['aycca po3B’s3yBaHHSA CHCTEM
JTHIWHUX PIBHSHD.

IpakTnuyne 3ansarTa 4. Po3B’s3yBaHHA cucCTeM JiHIMHMX piBHAHB MeToaoM [aycca.
BuzHnaueHHs1 MHOKHMHU PO3B’SI3KIB CUCTEM JIIHIMHUX PIBHSHbB.

Jleknisa 5. Meron Kpamepa Ta MaTpuuHuMii METOJ pPO3B’S3yBaHHS CUCTEM JIHIMHHMX
PIBHSIHb.

IIpakTnune 3aHATTA S. PO3B’s13yBaHHs cHcTeM JiHIMHUX piBHAHb MeTonoM Kpamepa Ta
MaTPUYHUM METOJIOM.

Jlekuist 6. Jliniitai (BektopHi) mpoctopu. [Ipuknaau miHiitHEUX TpocTopiB. [lianmpocropu.
JliHifiHO He3anexH1 BEeKTOpU. ba3zuc Ta po3MIpPHICTH JIIHIKHOTO MpPOCTOpY. ApudpMeTHyHUI
JiHIHHUHK TpocTip, Horo 6a3uc Ta po3MipHICTh. PaHr crucTeMu BEKTOPIB.

IIpakTuyne 3aHATTA 6. PO3B’sA3yBaHHS BIpaB HAa BU3HAYEHHsS TOrO, YW € 3aJaHa
HiIMHOKMHA MIANPOCTOPOM JIIHIHHOTO TPOCTOpPY. 3HAXOKEHHS O0a3ucy Ta pPO3MIPHOCTI
JiHIHOTO TpocTopy. Bu3HayeHHs Toro, 4u € 3ajaHa CUCTeMa BEKTOPIB JIHIHHO HE3aJleKHOIO.
3HaxoKEHHs KOOPAMHAT BEKTOPA B Pi3HUX Oazucax.

Jlekniss 7. Panr matpumi. Teopema Kponekepa-Kanemm. dyHmameHTalbHa cHUcCTeMa
PO3B’S3KIB OJHOPITHOI CHCTEMH JIHIMHUX pPIBHSAHb. 3B’S30K MK pPO3B’SI3KaMU HEOIHOPIAHOT
CHUCTEMH JIIHIWHUX PIBHSHB Ta BIJMOBIIHO1 1 OTHOPIAHOI CUCTEMH.

IIpakTnyne 3aHATTA 7. 3HAXO/KEHHS paHTy MaTpulll. 3acCTOCYyBaHHA TEOPEMHU
Kponekepa-Kamenni  ams  JOCHiIKEHHS  CUCTEM  JIIHIWHUX — pIBHSAHB.  3HAXO/KCHHS
(byHIaMEeHTaJIbHOI CUCTEMH PO3B’SI3KIB OJHOPIHOT CUCTEMH JIHIMHUX PIBHSIHB.

Jlexuis 8. Monens JleonTheBa Gararoranay3eBoi eKOHOMIKHU Ta 1HIII JIHIHHI MOZAEIIL.
3micToBuii Mmoayab 2. EjleMeHTH aHAJIITHYHOI reoMeTpil

Tema 2.1. BekTopHa ajaredpa

Jlekniss 9. Bekropu. JliHifiHl omeparii Haj BEKTOpaMH, iX OCHOBHI BJIACTHBOCTI.
KomineapHi ta kommianapHi BekTopH. [IpsMokyTHa nekapTroBa cucrema KoopauHat. Hampsmai
KOCHHYCH BeKkTopa. JIiHiiHI omnepaliii HaJ BEeKTOpaMu, 110 3aJiaHi koopauHaTamu. [Toain Bigpizka
B 3371aHOMY BigHomeHHi. [Ipoexkiis BeKTopa Ha BiCh.

IMpakTuune 3aHaTTs 8. Po3B’s13yBaHHs 3a/1a4 Ha TEOMETPUYHI onepallii HaJl BEKTOPAMH.
3HAXOKEHHS KOOPJIWHAT JiHIHHOI KOMOIHAIIT BEeKTOPiB. 3HAXOKEHHS KOOPAMHAT TOYKH, IO
JTUTH BIZIPI30K B 3aaHOMY BIIHOIICHHI. 3HAXO/PKCHHSI HAMPSIMHUX KOCHHYCIB BEKTOPA.

Jlexuist 10. CxanspHuii, BEKTOpHHUIA JOOYTKHA BEKTOPIB, IXHI BIACTUBOCTI, OOYMCIICHHS Ta
3aCTOCYBaHHS.

Jleknist 11. Mimaauii 100yTOK BEKTOpiB, WOrO OCHOBHI BJIACTHBOCTI, OOYMCIICHHS Ta
3aCTOCYBaHHA. Y MOBA KOJIIHEAPHOCTI IBOX BEKTOPIB. YMOBa KOMIUIAHAPHOCTI TPHOX BEKTOPIB.

IpakTuyne 3aHATTSA 9. OOUKCICHHS CKAISIPHOT0, BEKTOPHOTO Ta MIIIIAHOTO TIOOYTKIB, Ta
iXHe 3aCTOCYBaHHS 10 PO3B'S3aHHS 3a/1a4.

Tema 2.2. [IpsiMa Ha MIOIUHI

Jlexuisi 12. 3aranbHe piBHSAHHA NpsMoi. PiBHSHHS nipsiMoi y Bipi3kax Ha ocsiX. PiBHSIHHS
npsMoi 3 KyToBUM KoedirientoM. HopmanbHe piBHSIHHS npsAMoi. BifcTanp BiJ TOUKH A0 MPSAMOI.

Ipaktuune 3ansaTTst 10. 3anuc 3arajabHOrO PIBHSAHHSA MPSAMOI, PIBHSHHSA MPSMOi Yy
BiZ[pi3Kax Ha OCSX, PIBHAHHSA MpsIMOi 3 KyTOBHM KoedimieHTOoM. Po3B’sa3yBanHHS 3amau i3
BUKOPUCTAHHSIM Pi3HUX PIBHSAHB MPAMOI. 3HaXOKEHHS BIACTaHI BiJl TOUKH JIO TIPSIMOI.



Jlexuis 13. KaHoHiuHe 1 mapaMeTpuuHi pIBHSAHHSA HpsMoi. PiBHAHHA mpsMoi, w10
IPOXOIUTH uepe3 ABi Touku. KyT Mixk mpsiMumu.

IIpakTuuyne 3anarTa 11. 3anuc KaHOHIYHOrO 1 MapaMETPUYHUX PIBHSAHB MPSIMOI,
PIBHSHHS NpPSAMOi, IO MPOXOAUTH 4epe3 IBi TOUKU. Po3B’A3yBaHHS 3a7ay i3 BUKOPHUCTAHHSIM
PI3HUX BUAIB PIBHSHb MPSAMO].

Tema 2.3 [lsiomuHA Ta IPSIMA B MPOCTOPI I pPi3Hi BUAHU IX PiBHAHb

Jleknisa 14. IInommua y npocropi. 3arajgbHe piBHSHHS IUIOIMHU. PIBHSHHS IUIOIIMHH Y
BiJIpi3Kkax Ha ocsax. HopmanbHe piBHSHHS IUIOMIMHU. PIBHSHHS IJIOIIMHY, 110 MPOXOAUTH Yepes3
TpU TOYKH. BijcTanp BiJ TOUKH 10 TomuHA. KyT MiXk MI0MMHAMH.

IIpakTuune 3anaTTa 12. 3anuc 3arajJbHOTO PIBHSHHS IJIOIIUHU, PIBHSIHHS IUIOIIMHU Y
BiJ[pi3Kax Ha OCSIX, PIBHSAHHS IJIOLUIMHH, 110 IPOXOAUTH Yepe3 TpH TOUKU. Po3B’A3yBaHH: 3a/1a4 13
BUKOPHCTAHHAM PI3HUX PIBHAHD IUIOUIMHU. 3HAXOKEHHS BIZCTAHI B/l TOYKU JO TUIOLIHHH.

Jlexuis 15. Ilpsima y mpoctopi Ta pi3Hi BUau ii piBHSIHb. KaHOHIYHI Ta mapaMeTpHyHi
piBHSHHA NpsiMOi B mpocTopi. PIBHAHHSA MpsMOi, IO MPOXOAWUTH 4epe3 1B TOUKU. PiBHAHHS
npsiIMOi B IIPOCTOp1, SIK MepeTuH ABoX ImiuowmuH. KyT Mk npsmumu. Biacranp Bifg TOYKH 110
npsMoi B TpocTopi. B3aeMHe po3milieHHs MPsIMOT Ta TUIOIMHH B IPOCTOPI.

IIpakTuune 3anaTTa 13. 3anuc piBHAHHA NPSAMOI B IPOCTOP1 PI3HUX BHJIB: KaHOHIYHI
PIBHSHHA NPAMOI, MapaMEeTPUYHI PIBHAHHS NPSAMOi, PIBHAHHS NMPSAMOIi, 10 MPOXOAUTH Yepe3 JBi
ToukH. PO3B’A3yBaHHA 3a/1a4 13 BUKOPUCTAHHSAM PI3HUX PIBHSAHB IPSIMOi y MPOCTOPI Ta MIIOIIHUHU.

Tema 2.4 Kpusi a1pyroro nopsiaKy Ha mJiomniuHi

Jleknia 16. 3aranpHe pIBHAHHSA KpUBOi APYroro mopsaaky Ha muromuHi. Kmacugikaris
KpuBHX apyroro nopsaaky. Kono. Eninc. Kanoniune piBHSHHS einca, HOro OCHOBHI BJIaCTUBOCTI.

Jlekuis 17. I'imepGosia Ta mapabosa, iX KaHOHIYHI PIBHSHHS Ta OCHOBHI BJIACTUBOCTI.

IpakTnyne 3auaTTa 14. 3HaX0KEHHSI KAHOHIYHOTO PIBHAHHS KOJa, ejirca, rimepoosy,
napa0ojiiM Ta BHM3HAUYEHHS OCHOBHMX iXHIX BJIACTUBOCTEM Ta mapameTpiB. Bu3HaueHHS 1O
3araJlLHOMY PIBHSHHIO KPUBOI IPyTrOTo MOPSIKY BULY KPHBOI.

3microBuit moayasr 3. MaremaruyHuii a”adiz. Ywuciaosi
MOCJIJOBHOCTI Ta ixHi rpanuni. @®yHkuisa ogHi€ei 3MiHHOIL. ['panund i
HemepepBHICTh PyHKIUIL

Jlekniss 18. Ywucnosi mHoxkmHM. YumcnoBi mpomikku. Oxkinm Touku. YwucimoBa mpsiMa.
YucnoBi mochigoBHOCTI. ['paHuils 4YHCIOBOI TOCTIOBHOCTI Ta ii OCHOBHI BJIACTHUBOCTI.
MomnoTtonHi tociigoBHocti. Yucio e.

Jlexnis 19. @ynkuis aificHoi 3MinHOi. O0nacTh BU3HAYCHHS (QYHKIIi, 00JacTh 3HAUCHHS
¢yskmii. OcHOBHI eneMeHTapHi GyHKUIIl, iXH1 rpadiku. ['panuus ¢yHkuii Ta il OCHOBHI
BiactuBocTi. Ilepma ta npyra BakiMBi rpaHull, iX Hachiku. OCHOBHI TEOPEMH MPO TPAHUILLL.
ExBiBasieHTH1 HeCKiHUeHHO Mauli (QyHKIi. [IopiBHAHHA HECKIHUEHHO MalIuX (QyHKIIIH.

Ipaktnune 3ausarra 15. IloGynoBa rpadikiB OCHOBHUX €JIEMEHTAPHUX (YHKLIH.
3HAXOJKEHHS TPaHMIlb YUCIOBUX IOCIHIIOBHOCTEN Ta rpaHUllb (QYyHKIINA. 3aCTOCYBaHHS NEpPLIOT
Ta Jpyroi BayKIMBOI TpaHUIN Ta iX HACIIAKIB 1O OOYMCICHHS TpaHULb (YHKLINA. 3aCTOCYBaHHS
BJIACTMBOCTEH €KBIBAJICHTHUX HECKIHYEHHO MaIMUX (YHKIIH 10 00UKCICHHS IPaHULb (DYHKIIHN.

Jlexnisi 20. OgHocTOpOoHHI rpanuni. HenepepBHicTh QyHKIIT B TOULl, HA BiAPI3KY Ta Ha
iHTepBaii. Touku po3puBy pyHKuIi Ta X Ki1acugikaris.

IIpaktnune 3anHarTa 16. Kontponbha poGotra 1 Ha Temy «JliniiiHa anreGpa Ta
aHaJIITUYHA reoMeTpis. ['panuili nmociigoBHOCTI. ['panui QpyHKII».



Monyab 2
3microBuii moayJb 1. Iudepenuianbue unciaeHHs QyHKUin
OJIHi€I 3MiHHOIL
Tema 1.1. IloxigHa Ta ii 3aCTOCYBaHHS A0 XOCJIKeHHA PYyHKIIH

0 TOHATTSA moxigHoi. TloxXimHi BiJl OCHOBHHMX eJEeMEHTapHHX (YHKIIH, TaOMUIS TOXiIHUX.
[IpaBuna oOumcnenHss mnoxignux. [loximHa Big ckiageHoi ¢yHkuii.  Jlorapudmiune
Tu(epeHIIIFOBaHHS.

IIpakTuune 3aHaATTA 1. 3HaXOMKEHHS MOXIAHUX eleMeHTapHUX QyHKIiH. OOYncIeHHs
noxizHoi ckimageHoi QyHkuii, oOepHeHOi (YHKIII 1 TMMOKa3HUKOBO-CTETIEHEBOI (DyHKIIII.
OO6uucneHHs MOXiIHOT PYHKIIIT, 3a1aH0T HESIBHO 1 3aJJaHOT MapaMeTPUIHO.

Jlekuiss 2. J[ludepenmian QyHKIii, HOro TEOMETPUYHUI 3MiICT. 3acTOCYBaHHS
nudepeHIianiB 10 HaOMmKeHUX oO04ucieHb. OCHOBHI TeopeMHu AUGEPEHINIaIbHOTO YUCICHHS:
teopemu ®epma, Porurs, Jlarparxka, Komri. [TpaBwuio Jlomitans.

IIpakTuune 3anarTa 2. 3HaxomKkeHHs nudepeniiana ¢ynkuii. Habnmkeni o0uncneHHs
3a JJONMOMOT 010 udepeH tiana. 3HaxoKeHHs TpaHuLlb GYHKLIN 3a mpaBmiioM Jlomitas.

Jlekuist 3. Iloximui 1 nudepenmianu Bumux nopsakiB. dudepenuiroBaHHs (yHKIIH,
3aJJaHUX HESBHO 1 B mapameTpuaHomy Burisiai. @opmyna Teinopa Ta MakinopeHa.

IIpakTuyne 3aHATTSA 3. 3HAXOKCHHS MOXITHUX 1 JAUQEPEHIaATB BUIIUX TMOPSIKIB.
3HaxOKEHHs MTOXIHOT IPYTOro MOpsaKy GpyHKII1, 3a1aHOi MapaMeTPUIHO.

Jlekuist 4. 3actocyBaHHs MOXITHOI A0 AOCHIIKEHHS QYHKIIH. JIOKankHUN MakCUMyM Ta
JOKaJbHUKA MiHIMyM ¢yHKOii. MakcumanpHe 1 MiHiIMalbHEe 3Ha4eHHS (YHKIIT Ha BIIPI3KY.
Hocnimkenns (QyHKUIA 3a JOMOMOTOK MOXITHUX (MOHOTOHHICTh, TOYKHU JIOKAJIBHOTO
eKCTPEMYyMy, JIOKAJbHUHA eKCTpeMyM (yHKIIi, BHUIYKJIICTb Bropy Ta BHH3 rpadika QyHKIi,
TOUKH Neperuny QyHkiii, acumntotun). [Todynosa rpadika ¢pyHkii.

Ipakrnune 3auarra 4. JlochikeHHs QyHKIIT Ha MOHOTOHHICTh. 3HAaXOKEHHS
JIOKaJBbHOTO MAaKCUMyMy Ta MiHIMyMY (YHKIIIi. 3HaX0PKEHHS MaKCHMaJIbHOTO 1 MiHIMaJIbHOTO
3Ha4eHb (PyHKIT Ha BiApi3Ky. 3HAXO/KEHHS IHTEpBAJiB, Ha SKUX rpadik (QYHKLIi BUITYKIAN
Bropy 4YM BHHM3 Ta TOYOK IMeperuHy (GyHkmii. 3Haxo/keHHs acuMnToT ¢yHkIii. [ToOymgoBa
rpadikiB QpyHKITi.

IMpakTuune 3auarTa 5. KonrponbHa pobotra 1 Ha Temy «JludepeHIiiaapbHe YUCICHHS
GyHKIIH OHIET 3MIHHODY.

3MmicTroBuii MmoayJb 2. IHTerpajbHe 4YmncaeHHs1 QyHKUil OXHI€l
3MiHHOIL. /IudepeHuiajabHi piBHIHHSA

Tema 2.1. HeBu3HaueHuii inTerpaJ

Jlekuisi 5. IlepBicna ¢ynkuii. HeBuznadenmii iHTerpan i foro BiaactuBoCTi. Tabmurst
OCHOBHHX 1HTerpaiiB. OCHOBHI METOJIM IHTETPYBAHHS: METO]] OE3MMOCEPEAHHOTO THTETPYBAaHHS Ta
BHECEHHs (YHKIIT il 3HaK qudepeHIiany.

IIpakTuyne 3aHATTA 6. OOUYKCIICHHS HEBU3HAYCHHUX IHTErpajiB Oe3mocepenHbo abo
METOJIOM BHECEHHs (DYHKIIIT i 3HAK AUQEepeHIiany.

Jleknisn 6. Meroau iHTerpyBaHHs HEBH3HAUEHOIrO iHTErpayiry. MeTox 3aMiHM 3MiHHOI.
Merton iHTeTrpyBaHHS YaCTHHAMH.

IIpaktnuyne 3aHsaTrTa 7. OOUMCIEHHS HEBU3HAYEHUX IHTETpalliB METOJOM 3aMiHU
3MIHHOI Ta METOJIOM 1HTETPyBaHHS YaCTHHAMHU.

Jlexnist 7. JIpoGoBo-parioHanbHi Bupa3u. Po3kiman npoOoBo-paimioHanbHOT (PyHKINT Ha
eleMeHTapHi  ApoOu.  IHTerpyBaHHs  JIpoOOBO-paliOHaJFHUX  BHpa3iB.  [HTerpyBaHHS
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TPUTOHOMETPUYHUX (PYHKIIIH Ta ipparlloHaTIbHUX (DYHKIIH.

IIpakTnune 3anHaTTA 8. Po3Kknananusa ApoOoBO-pallioHaNbHUX (YHKIH Ha eleMeHTapH1
Ipobu METO/J0M HEeBU3HAYeHHX KoedilieHTIB. IHTerpyBaHHs IpoOOBO-palioHATbHUX (YHKIIIH.
OOumcneHHs IHTErpaiiB, 10 MICTATh TPUTOHOMETPUYHI (PyHKIII. 3aCTOCYBaHHS yHIBepCabHOL
TPUTOHOMETPHUYHOI MMiIcTaHOBKU. OOUNCIICHHS 1HTErPaJliB Bif ippallioHATbHUX (PYHKITIH.

Tema 2.2. BusHauyenni iHTerpaJ. 3acTtocyBaHHSI BU3HAYEHOI0 iHTerpaJia

Jlekuis 8. Busnauenuii interpan. O3HaueHHs BU3HAUYEHOTO 1HTErpany. Y MOBU iICHYBaHHS
BHU3HaueHOro iHterpana. ['eomerpuunuii 3micT. BiactuBocti BU3HaueHoro iHrerpaiga. OcHOBHa
dopMmyna iHTErpajibHOTO 4YHCICHHS. 3aMiHa 3MIHHOI Ta IHTErpyBaHHS 3a 4YacTUHAMH Y
BHU3HAYEHOMY 1HTerpalli.

IIpakTnyne 3aHATTA 9. OOUNCIIEHHS BU3HAYCHUX 1HTErpajiB 3a ¢opmynoro HerooroHa-
JletibnHina. OOuMcneHHS BHU3HAYEHOTO IHTETpajia METOJAOM 3aMiHM 3MIHHHX Ta METOJIOM
IHTerpyBaHHs YaCTUHAMH.

Jleknia 8. 3acrocyBaHHs BH3HaueHOro iHTerpana. OOYMCIEHHS IUIONI IJIOCKUX Qiryp.
OO6uncieHHs TOBXUHU IYTH KPUBOI.

Jlexuist 9. Hesnacui interpamu 1 poxy Big oOMexkeHUX (YHKIIH MO HEOOMEKEHOMY
npomixkky. HeBnacHi interpanu Il poxy Big HeoOMexxeHUX (YHKIIIH O 0OMEXKEHOMY BiJIPi3Ky.

Ipaktuune 3anarTss 10. OOuyucieHHs TUION] TUTOCKUX (iryp, TpaHUI SKUX 3aJaHa
KPUBUMHM B JEKapTOBMX KOOpJAMHATAX, IMOJSIPHUX KOOpAMHATAX Ta MNapaMETPUYHUMHU
piBHAHHAMU. OO4YHMCIIEHHS [OBXHHM JYyr'M KpPUBOI Ha IUIOLIMHI, PIBHSHHS $KOi 3aJaHO B
JIEKapTOBUX KOOpJIMHATaX, IMOJSPHUX KOOpJAMHATAX Ta MapaMETPUUYHUMH PiBHSHHIMU.
OO6uncieHHs] HEBIACHUX 1HTErpaiiB MEePUIOro Ta APYroro pouay.

Tema 2.3. lu¢epenuiajbHi piBHAHHSA

Jleknia 10. {udepenuianbhi piBHAHHA. [{udepeHmianbHi piBHAHHS MEPLIOrO HOPSIKY.
3anadi, 110 TPUBOAATH A0 JudepeHiiaabHuX piBHAHb. OCHOBHI MOHATTS Ta 03HaYeHHs. Teopema
ICHyBaHHS Ta  €IuHOCTI po3B’si3ky 3amadi  Komri.  JIudepenuianbHi  piBHAHHSA 3
BIJTOKPEMJTIOBAHUMHU 3MiHHUMU. OAHOP1AHI JudepeHLiaabHl pIBHSIHHS.

[pakTuune 3auarra 11. [lpuknaau 3anucy nudepeHIiabHUX PIBHAHb HAUIIPOCTIIIMX
3amad. Po3B’a3yBaHHS  au(epeHIiaIbHUX PIBHSAHb 3  BIJIOKPEMIIIOBAHMMHU  3MIHHHMHU.
Po3B’a3yBanHs 0AHOPIAHUX NUdepeHIIaIbHUX PIBHAHD. 3HAXOKEHHS po3B 3Ky 3a1a4 Komii.

Jlexnis 11. JlinidiHi qudepeHnianbHi piBHAHHS Hepiioro nopsaky. Meroxn S. bepuysi i
MmeTo[ Jlarpan»a Bapialiii JOBUIbHOT CTaJO].

IpakTnune 3ausaTTs 12. Po3p’s3yBaHHS JiHIHHUX JU(epeHIiaTbHIX PIBHIHD MEPIIOTo
NopsAKY MeToaoM bepHysuti Ta MeToj0M Bapialii JOBUIBHOI CTaNOi.

Jleknia 12. JudepenuianabHi piBHSAHHSA BHUIIUX MOPSJIKIB, IO JOMYCKAIOTh 3HIKEHHS
nopsaky. JIiHIMHI OAHOPiINHI Ta HEONHOPIAHI JAudepeHlialbHI pPIBHSAHHS 31 CTaIUMH
Koe]ilieHTaMH.

IIpakTuune 3ansarra 13. Po3p’s3yBanHs nudepeHIiabHUX PIBHSIHb BUIIUX HOPSAIKIB,
10 JIOMYCKAIOTh 3HIDKEHHS MOpAAKy. Po3B'a3yBaHHS NiHIMHMX OJHOPIIHUX AMpepeHLiaTbHUX
PIBHSHD BUIIUX MOPSAIKIB 31 CTATUMU KOEPII[IEHTAMHU.

IIpaktnune 3anaTTa 14. KonTposbHa poGota 2 Ha TeMmy «lHTerpanbHe uuCIIEHHS
byHKLiT oHIET 3MiHHOI. [IndepeniiaabHi piBHIHHSI.



3microBuit moayiab 3. [AudepeHuiajbHe UYMCICHHS (QYHKIIH
Oararbox 3miHHuX. Kpartni interpamu. YUucioBi tTa pyHKIioHAJbHI
paau

Tema 3.1. lu¢epenuiajbHe YuCAeHHS QYHKUIH 0araTb0X 3MiHHUX

Jlekmist 16. dynkiii 6arathox 3MiHHMX. ['eomeTpuuHa iHTepmperamis (QYHKIT IBOX
3MiHHUX. BHyTpimHi i rpaHuyHi TOYkH obnacti. ['panuns QyHKIiT ABOX 3MIHHUX, HENIEPEPBHICTh
GyHKIIT 1BOX 3MIHHUX.

Ipaktnune 3ansarra 15. 3HaxoKkeHHs 007acTi BU3HAYEHHS (YHKIIH JBOX 3MiHHHX.
3HAaXO/KEHHS TpaHUlb (QYHKUIM 1BOX 3MIHHMX. JlocnmipkeHHs (yHKLIM JBOX 3MIHHMX Ha
HETePEepPBHICTb.

Jlexuist 17. YactunHi noxiaHi GyHKUINA ABOX 3MIHHMX. ['€OMeTpHUUHUN 3MICT YaCTUHHHUX
noxizHux. YacTuHHI MOXiAHI CKIageHuX (PyHKIIH ABOX 3MiHHUX. J[udepeHIiioBHICTh 1 MOBHUI
mudepennian GyHkuii ABoX 3MIHHMX. [HBapiaHTHICTh opMu mnepiuoro audepenuiana. YacTuHH1
NOXi/H1 1 AudepeHiany BUIUX nopsakis. Teopema mpo mimaHi moxiaHi.

IpakTuyne 3auHsaTTa 16. 3HAXOMKEHHS YACTHHHUX MOXITHUX (QYHKINIA BOX, TPHOX
3MiHHUX. YacTHUHHI MOXiJHI BiJ CKJaJeHOi (yHKIIi JBOX 3MIHHUX. 3HAXO/HKEHHS IOBHOIO
nudepeHiiany.

IpakTuune 3aHaTTs 17. 3HaXOKEHHS YACTMHHUX TMOXITHUX 1 TU(EpeHIrianiB BUIINX
MOPS/IKIB.

Tema 3.2. IloasiiiHi i mOTPiliHi iIHTEerpaam Ta ix 3acTOCyBaHHA

Jlexnisn 18. IToagiiti inTerpamu. OCHOBHI HOHATTS Ta O3HAYECHHS. Y MOBH ICHYBAaHHS Ta
BJIACTUBOCTI MOJABIMHMX iHTerpamiB. OOYMCICHHS MOJBIMHOrO iHTerpajga. 3amiHa 3MIHHUX Yy
NOJBIHHOMY IHTErpajii. 3acTOoCyBaHHS MOABIMHOIO 1HTErpaa.

IpakTuyne 3anartsa 18. O6uncneHHs noaBiitHUX 1HTErpaniB. OOYKMCICHHS TOABIHHUX
IHTETrpaiB METOA0M 3aMiHU 3MIHHOI. 3HAXOKEHHS TUTOIII ITOCKOT 00IacTi.

Jlekuiss 19. Ilotpiiini inTerpasn. O3HayeHHs MNOTPIMHOIO 1HTErpana, BIACTHBOCTI,
TE€OMETPUYHUIN 3MICT, OOYMCIIEeHHS. 3aMiHa 3MIHHUX Y MOTpiiiHOMY iHTerpami. OOuUuCIeHHS
MOTPIHHOTO 1HTErpaja B UMIIHAPUYHIN cucTeMl KOOPAUHAT.

IIpaktnyne 3anarTa 19. OOumMcineHHS NOTPIKHOrO iHTerpana Oe3lnocepeHbo Ta
METOIOM 3aMIiHH 3MIHHOI.

Tema 3.3. UucJioBi Ta pyHKUIiOHATBHI psian

Jlekuist 20. Yncnosi psiau. OCHOBHI MOHSATTS Ta O3HAUEHHS YMCIOBHX psfiB. HeoOxigHa
yMOBa 301KHOCTI YMCJIOBOTO psiay. JJocTaTHs yMoBa po301>KHOCTI YHUCIOBOTO psiAy. BiacTtuBocTi
YHUCIOBUX pAAIB. 3HAKOAOAAaTHI psiau. JlocTaTHI 03HAKM 301KHOCTI 3HAKOJOJATHUX PAIIB: O3HAKA
MOPIBHSHHA Ta TPAaHWYHA O3HAKA MOPIBHSAHHS, o3Haka JI’amamOepa, paaukanbHa o3Haka Komri Ta
iHTerpanbHa o3Haka Komi. 3Hakomouepenni psiau. Oznaka JleiiOnina. AGcostoTHa 1 yMOBHA
301KHICTb.

IpakTuune 3anaTTa 20. [ocnipKeHHS YUCIOBUX PSAIIB HA 301KHICTH 32 O3HAYCHHSIM.
3acTocyBaHHS 10OCTaTHBOI YMOBU PO301XKHOCTI paxy. JlociikeHHs: Ha 301KHICTh 3HAKOJOJATHIX
PAIIB 3a JOCTAaTHIMM O3HaKaMH 301KHOCTI YUCIIOBUX PSJIIB: O3HAKOIO MOPIBHAHHS Ta TPAaHUYHOIO
O3HAKOI0 TMOPIBHSAHHS; O3HaKoro J[’amambepa, panukanbHOK O3Hakok Ko Ta iHTErpaibHOO
o3Hakor Komri. JlocmimkeHHs Ha 301KHICTh 3HAKOMOYEPEIHUX PAIIB 3a o3Hakow JleiOHima.
JocmikeHHs: Ha aOCONIIOTHY Ta YMOBHY 301KHICTh 3HAaKOIIOYEPEIHUX PSIIiB.

Jlexuist 21. ®yHkiioHanbHl psau. OCHOBHI MOHATTSA Ta o3HaueHHs. CTemneHeBl psiiu.
Teopema AOens. InrepBam Ta paniyc 30DKHOCTI cTemeHeBoro psanxy. Psamu Teiimopa Ta
Maknopena. 3actocyBanHs psfiB Teinopa Ta MakimopeHna 10 HaOIUKEHUX OOUHCIICHb.
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[pakTnune 3aHaTTa 21. 3HaXOKEHHS IHTEpBaldy Ta 00JacTi 301)KHOCTI CTENEHEBHX
psniB. Po3knanannsa (yHKIIN y creneHeBUi pal. 3HAXOHKEHHS HAOMMKEHUX 3HaYeHb (PYyHKIIH
Ta IHTErpaJIiB 3a JOMOMOTO0 psiaiB Telnopa Ta MakiopeHa.

IIpakTnune 3ansarTa 22. KontponsHa pobGota 3 Ha Temy “ JludepeHmianbHe YnuCIeHHS
¢byskuiit 1Box 3miHHUX. KpatHi iHTerpanu. Ynucnosi Ta GyHKIIOHAIBHI PSIIH.

InguBinyajbHi 3aBI1aHHA

Monayas 1

Koumponsna poooma. Jliniiina anrebpa Ta asajmiTMyHa Treomerpis. ['panuii
nmociioBHOCTI. ['panutti GyHKITIH.

3MICT 3aBHaHb KOHTPOJBHOI POOOTH: 3HAXO/KCHHS MHOTOWIEHA BiJ MaTpHII;
pO3B’sI3aHHS MATPUYHUX PIBHSAHB, OOYHCICHHS BHU3HAYHHMKA; 3HAXOPKCHHS 3araJlbHOTO
PO3B’S3Ky CHCTEM JIHIMHUX PIBHSAHB; 3HAXO/DKEHHS (DYyHIAMEHTaJIbHOI CHUCTEMH pPO3B’A3KiB;
3aBAaHHS HA CKAJSIPHUN; BEKTOPHUM a00 MimmaHuil AOOYTKH; 3a1adl Ha CKIAJaHHS PIBHIHBb
npsMoi Ha IUIOMIMHI; 3a7adi Ha CKJIAJaHHA DIBHSAHHA IUIOMIMHU abo mpsMoi B MpoOCTOpi;
3HAXOKCHHS TPAHUIIb MTOCITIIOBHOCTEN, 3HAXO/PKCHHSI TPaHUIlh (DYHKIIIH.

Moayas 2

Koumponsna poéoma.. JludepenuianbHe uuciaeHHA (YHKIIH OaHi€T 3MIHHOI.
InTerpansue uncienns QyHkKIid omniel 3minHOI. J(udepenmianbai piBHsAHHA. udepeHmianpHe
yrciaeHHs QyHKIIH qBox 3MiHHUX. KpaTHi inTerpanu. Yucnosi Ta GyHKIIOHATBHI PSAH.

3MICT 3aBlaHb KOHTPOJIBHOI POOOTH: 3HAXOJDKEHHS TMOXIAHOI (PYHKIIIH, 3acTOCyBaHHS
HOX1HOT 70 IochiKeHHs (yHKIIH, modynoBa rpadika ¢(yHKIIi. 3HAXOKEHHS HEBU3HAYCHUX
IHTerpajliB, 3HAXO/DKEHHS BHU3HAUYCHMX IHTETPANIB; 3HAXO/DKCHHS HEBJIACHUX IHTETPaTiB
NEepUIOro Ta APYroro pojy; po3B’si3yBaHHA AW(EpEHLIANbHUX PIBHSHB IMEPLIOTO MOPAIKY Ta
BUIIUX TOPSIKIB. 3HAXO/KEHHS YACTHHHHUX MOXIMHMX (YHKIT IBOX 3MIHHHX; 3HAXOHKCHHS
T epeHIIianiB MepIoro Ta Apyroro MOpsaKiB PYHKIIN IBOX 3MIHHUX; 3HAXOKEHHS TOIBIHHUX
Ta TOTPIMHUX IHTETpaliB; AOCTIHKEHHS 3HAKOJOJATHHUX PSIIB Ha 30DKHICTH, 3HAXOIHKCHHS
o0acTi 301)KHOCTI CTENIEHEBHX PsAiB; po3KiIagaHHs GyHKIiN y psaa Teitnopa, MakinopeHa.

Bumoru a0 odopmiennsi. KontposiarHa pob6oTa moBUHHA OyTH BHKOHAaHA B OKPEMOMY
30MIXTI Ta 3/1aHa B TEPMiH, BKa3aHUI BUKJIAIaueM.

Po3noais ronnn camocTiiiHoi po0oTH 3100yBaviB

Ne Ha3sBa camocrTiiinoi po6otu Kinpkicrs
TOJUH
Moayns 1 JIEH. 3a04.
1 OmnpairoBaHHs TEKCTY KOHCIIEKTY JICKIIIHA 10 20
2 [TinroToBKa A0 MPAKTUYHUX 3aHATH 10 20
3. ITinroToBKa 0 KOHTPOJIBHUX POOIT 16 36
4, [TigroroBka A0 3aIiKy 12 20
Pazom 48 96
Monyns 2
1 OrnpalroBaHHsl TEKCTY KOHCIIEKTY JICKIIIHA 14 25
2 [TinroToBKa 0 MPaKTUYHUX 3aHATH 20 25
3. ITixroroBKa JIo pO3paxyHKOBO-TpadiyHOl poOOTH 15 40
4. ITinroToBKa 10 €K3aMEHY 15 30
Pazom 64 120
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3anuTaHHsa 10 3a7IKy

1. Marpui. Jlii Hax MaTpUIsIMH.

2. EnemeHTapHI TeEpEeTBOPEHHS pPSAKIB (CTOBIMYMKIB) MaTpHIlb. 3BEIACHHS MAaTpPHI 10
JiarOHAJIbHOTO-TPaIeeBUIHOTO BUTIIS LY TTOCIHIIOBHICTIO €JIEMEHTapHUX MEPETBOPEHb.

3. OGepHena matpuils. Meton ["ayca 3HaX0mKeHHST OOEpHEHUX MAaTPHUIIb.

4. O3HauyeHHs Ta OCHOBHI BJIAaCTUBOCTI BU3HAUYHMKIB. Kputepiii 00epTOBHOCTI MaTPHIIb.

5. Po3knaj BU3HAUYHMKA 32 PAJIKOM YU cTOBIUMKOM. DopMyia s 3HaXOAKEHHSI 00epHEHO1
MaTpHIL.

6. Cucremu niniitnux piBHsHb (CJIP), moHATTS cyMmicHOCTI Ta BH3HaueHOCTi. OCHOBHA Ta
PO3IIKMPEHa MaTPHIISI CHCTEMHU.

7. PiBnocunbai CJIP. Enementapni neperBopenns. Merox ["ayca po3s’sa3yBanus CJIP.

8. KBaapartHi cucremu JiHIMHUX piBHAHB. Teopema Kpamepa.

9. JliniitHi npocropu. [Tpuknaau minikauX npocropis. IliampocTopu.

10. JliniiiHa He3aJIeKHICTh BEKTOPIB, 0a3UC 1 pO3MIpPHICTH JIiHIHHOTO TIpocTopy. Koopaunatu
BEKTODIB.

11. Panr cuctemu BektopiB. Panr matputi. Teopema Kponekepa-Kameni.

12. ®ynpameHTanbHa cucTeMa po3B’A3KiB OJJHOPIIHOI CUCTEMH JIIHIHHUX PiBHSHb.

13. CkansipHi Ta BEKTOpHI BemunHU. JIiHIHHI omiepallii 3 TeOMETPUIYHUMH BEKTOPaAMHU.

14. Pagiyc-Bektop Touku. IIpsmokyTtHa [lekapToBa cucrtema KoopawHAT. JlekapToBi
KOOPJIMHATH BEKTOPIB 1 TOUYOK.

15. JliniitHi oneparii 3 BeKTopaMu B KoopauHatax. Moyns abo TOBXKHHA BEKTOPA, BiJICTaHb
MDK TOYKaMHU. Y MOBa KOJIIHEAPHOCTI JBOX BEKTOPIB, YMOBa KOMILIAHAPHOCTI TPhOX BEKTOPIB.

16. TToxin Bimpi3ka B jaHoMy BinHomeHHI. [Ipoekiiist BeKTopa Ha Bich 1HIIOTO BEKTOPA.

17. CkansgpHuii 10OYTOK JBOX BEKTOpPIB, HOTro OOYHMCIICHHs. BIacTHBOCTI CKaJIspHOTO
JTOOYTKY.

18. BekTopHuii 100yTOK, HOr0 OOYMCIICHHS, TEOMETPHYHI 1 alnreOpaiuHi BIaCTUBOCTI.

19. Mimanuit 100yTOK TPhOX BEKTOPiB, HOTO BIACTUBOCTI, OOUYMCIICHHS Ta 3aCTOCYBaHHS.

20. 3aranpHe PiBHAHHS MPSAMOI Ha MJIOMIKHI. PIBHSHHS MPsAMOi y BiApi3Kkax Ha OCSX.

21. INapameTpuyHi i KaHOHIYHI PiIBHAHHS NpAMOi. PiBHSHHS HpsMOi, 110 MPOXOJUTH Yepes3
IIB1 TOYKH.

22. PiBHSIHHA NpAMO]1 3 KyTOBHM KoedirienToM. HopmasnbHe piBHSIHHS IPSIMO].

23. Kyt Mk ABOMa MPSIMUMHU. Y MOBa MapajiedbHOCTI 1 MEPIICHIUKYIISIPHOCTI IBOX MPSIMHUX.

24. 3aranbHe piBHAHHS IUIOIMHH. J{OC/IIPKEHHS HETTOBHOTO PIBHSHHS IUIOLIHHH.

25. PiBHSIHHS TUTONTUMHY Y BiJIpi3Kax Ha OCSX. PIBHSHHS IJIOMIWHM, KA MPOXOAUTH Yepe3 TPHU
3aJaHi TOUKH.

26. Kyt MiX miomuHaMd. YMOBa TEPIEHAUKYJISIPHOCTI 1 MapajelbHOCTI JBOX TUIOIIHH.
Bigcranb Bif TOYKH O IUIOIIAHU.

27. Ilpsima B mipoctopi. [lapameTpuyHi 1 KaHOHIYHI PIBHSIHHS TPsMOI B TIpocTopi. PiBHAHHS
npsMOi B ITPOCTOPI, SIKa IPOXOIUTH uepes ABi 3a1aHi ToukH. [IpsmMa sik mepeTuH ABOX IUIOMIKH.

28. Kyt Mix nBoma mpsmumu. [lapanenbni, MumMoODKHI npsmi. [lepeTnH nBOX mpsMHX B

POCTOPI.

29. [leperun mpsamoi 1 wionuHU. KyT Mk NMpsSMOIO 1 TUIOIIHMHOIO.

30. Kanoniune piBHsSHHS eminca. OCHOBHI BIACTHBOCTI €IIINCa, EKCIICHTPUCHUTET,
JTUPEKTPHUCH.

31. Kanoniune piBHsHHs rinep6onu. OCHOBHI BJIACTHBOCTI TinepOOiH, €KCIEHTPUCUTET,
TUPEKTPUCH, ACUMIITOTH.

32. KanoniuHe piBHsHHS nmapabonn. OCHOBHI BIaCTUBOCTI, (DOKYC, TUPEKTpHUCA.

33. Yucnosi MHOkHHHU. YucnoBa npsma. YuciioBi npomixku. OKUT TOUKH.

34. Tlousarts GyHKIT Ta ciocoOu 1 3aJaHHS.

35. Yuciosa mmociaigoBHicTh. OOMeEXEH]I Ta MOHOTOHHI ITOCJIIIOBHOCTI.

36. I'panuls 4UCIOBOT MOCTIIOBHOCTI. BracTuBOCTI 301KHUX NOCTiA0BHOCTEH. YuncIo e.

37. I'panuus pyHkuii B Touti. OAHOCTOPOHHI FPAHHULI.
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38. OCHOBHI T€OpeMU MPO IPaHMIl PYHKIIIH.

39. [lepura Ta apyra BaxJinBi rpaHuili. EKBIBaJIEHTHI HECKIHYEHHO Malli (QyHKIII].

40. O3HaueHHs HenepepBHOCTI QyHKILIHM B Touli. HenepepBHicTh pyHK1Ii B iHTEpBaii Ta Ha
BIJPI3KY.

41. Po3puBu QyHKIIH Ta X Kiacugikaiis.

42. O3HaueHHs noxiaHoi. Pi3uYHa Ta FeOMETPUYHA IHTEPIIpeTaLlii HOHATTS MOX1AHOT.

43. IlpaBuna oOumcieHHs NOX1AHUX. Teopemu Mpo MoXiJHy BiA ckiafeHoi GyHKLIi Ta mpo
HOXI1/IHY BiJl 00€pHEHO1 (PYHKII].

44. JludepeHuioBaHHS HESIBHO 3aJaHuX (QYHKIIN Ta (QyHKLIH, 3alaHUX MapaMEeTPUYHO.
Jlorapugmiune nudepeHIitoBaHHs.

45. Jludepenmian ¢GyHKUii Ta HOro TreoMeTpUyHa IHTEpHpeTalis. 3acTOCyBaHHS
mudepeHiiiana B HaOIMKEeHUX 00UHCICHHSIX.

46. NocnimxeHHss QyHKLIA Ha MOHOTOHHICTb. JIokanbHuil ekctpemyMm ¢yHkuii. HeoOxinHa
Ta JIOCTATHI YMOBH JIOKQJIBHOTO €KCTPEMYMY .

47. HaiiOinp1ie 1 HaliMeHIlIe 3HaYeHHs PYHKIIIT Ha B1IPI3KY.

48. Bunykuiicts rpadika ¢pynkuii. Touku neperuny. Acumnrtotu rpadika QyHKII.

49. Cxema nmoOynoBu rpadika QyHKITIH.

3anuTaHHA 10 eK3aMeHy

1. IlepBicHa. HeBu3Hnauenuii interpai Ta Horo BIacTUBOCTI.

2. MeTtonu iHTErpyBaHHs: METO ] O€3MMOCepeAHHOT0 IHTETPYBaHHS, METO/] 3aMiHU 3MIHHOI Ta
METOJ IHTerpyBaHHS YaCTHHAMH.

3. InTerpyBanHs pamioHanbHUX ApoOiB. [IpeacTaBieHHs MPaBUILHOTO PAIOHATILHOTO JIPO0Y
y BUIJIAI CyMH €JIEMEHTapHUX PalliOHaJbHUX JIPOOiB.

4. luterpyBaHHS palioHanbHMX  (yHKuiii Bugy K (I X,€08 X) - yyipepcanpua
TPUTOHOMETPHUYHA ITiJICTAHOBKA.

5. InTerpyBanHs QYHKITIH, IO MICTATH 1ppaIlioHATBHOCTI.

6. Buznauenuii inTerpai, Horo BIaCTHBOCTI, TEOMETPHUYHUI 3MICT Ta YMOBHU iCHYBaHHS.

7. OOuucneHHs BHW3Ha4YeHOTO iHTerpana, Gopmyna HproroHa-JlelOHima. I[HTEerpyBaHHs
METOIOM 3aMiHM 3MiHHO{ Ta 32 YaCTMHAMH Yy BU3HAUYEHOMY IHTETpalli.

8. HeBnacHi inTerpanum 1-ro Ta 2-ro poay.

9. O0uKCcneHHs IO TUIOCKUX (iryp, TOBXHUHH TIOCKOI KPHUBOI.

10. ®yHKIii KUTbKOX 3MiHHUX. O0J1aCTh BU3HAYCHHS.

11. I'pannns QyHKIIT 1BOX 3MiHHHX.

12. HenepepBHICTh (YyHKIIIT IBOX 3MIHHHX.

13. YacTuHHI MOXiAHI MEPIIOTO MOPSIKY Ta iX TEOMETPUIHUH 3MICT.

14. JludepenmiiioBanicTb Ta MoBHUMA audepeHmian GyHKIiT ABoX 3MiHHUX. HeoOxigHa Ta
JOCTaTHS YMOBH U(EPEHIIIIOBaHOCTI.

15. Yactunui moximHi Bummux mnopsakiB. Teopema K.I'. [lIBapi mpo wimani moxigHi.
Judepenmiany BULIX TOPSIIKIB.

16. IToxinHa ckiageHux QyHKIIH 6araTb0X 3MIHHUX.

17. Jlokanphuii exctpemyM ¢yHKIii ABox 3MiHHHX. HeoOximHi Ta JOCTaTHI YMOBH
JIOKaJIbHOTO EKCTPEMYMY.

18. JdudepenmianbHi piBHAHHS Mepuioro nopsaky. OCHOBHI HOHSATTS Ta O3HAYEHHs. 3ajada
Korri.

19. IudepentianbHi piBHSIHHS 3 BiIOKPEMITIOBAHUMHU 3MiHHUMH.

20. OgHopinHi qudepeHItiaabHi PIBHSIHHS.

21. Jliniiini HeomHopiaHi audepeHmianbHl piBHAHHA 1-ro mopsaky. Metox 1. bepnymmi
PO3B’SA3KY JIHIHHUX HEOTHOPITHUX PIBHSHb.

22. longiitauii inTerpan. OCHOBHI MOHSTTS Ta 03HAYCHHS. BracTuBOCTI.

23. O0unCIICHHS TOJBIMHOTO IHTETpasia B IEKAPTOBUX KOOPIMHATAX.

24. TloTpiitauii inTerpan. OCHOBHI MOHATTS Ta O3HaYeHHA. BiacTuBOCTI.
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25. O6uucneHHs NOTPIHHOrO IHTErpaja B I€KapTOBUX KOOPJIUHATAX.

26. UncnoBsi psiid, OCHOBHI MOHATTS Ta O3HAYEHHS.

27. HeoOxinHa ymMoBa 301)KHOCTI YUCIOBUX pAiB. JlocTaTHs yMoBa po301>KHOCTI YHCIOBHUX
psLziB.

28. 'eomeTpu4HMIA, TApMOHIUYHUHN Ta y3araJlbHEHUN TApMOHIYHI PSIIH.

29. JloctaTHi O3HaKM 30DKHOCTI 3HAKOAOAATHUX psAAiB. O3Haka MOPIBHSAHHS, T'paHUYHA
03HaKa MOPIBHSHHS.

30. Osnaka /[[’amambepa, panukanbHa Ta iHTerpaibHa o3Hakd Komri 301KHOCTI
3HAKOJI0/IaTHUX PSAIB.

31. 3nakonouepenni psau. O3naka JleiiOHia. AGcomoTHA 1 yMOBHA 301KHICTb.

32. O®yuknioHanbHi psau. OCHOBHI MOHATTA Ta o3HaueHHs. CreneHeBi psanu. Teopema
Abens. InTepBan Ta pajaiyc 301KHOCTI CTEIICHEBOTO PSAY.

33. Psagu Teiimopa Ta Maknopena. 3actocyBaHHs psaniB Teinopa ta MakiopeHa 10
HaOJIMKEHUX OOYHCIICHb.

MeToau KOHTPOJIIO TA OL[IHIOBAHHSA 3HAHb
3aranpHe OIliHIOBaHHS 3/IIMCHIOETHCS YePe3 BUMIPIOBAHHS PE3y/IbTaTiB HaBYaHHS Y (popMi
IPOMIKHOTO (MOJYJIBHOTO) Ta MiJICYMKOBOTO KOHTPOJIIO (3K, 3aXUCT IHIAMBIIyaTbHOI POOOTH
TOIIIO) BIJIMOBITHO 10 BUMOT 30BHINIHBOT Ta BHYTPINIHBOI CUCTEMHU 3a0€3MeUYeHHS SIKOCTI BHINO1
OCBITH.

IMosiTka 1010 BiABIAYBAHHA
3n00yBau, SKUA TPONMYCTHB AayJUTOPHE 3aHATTA 3 TOBAXHUX IPUYUH, Mae
NPOJIEMOHCTPYBATH BHKJIAJady Ta HAJaTH A0 JCKaHATy (aKyJIbTETy HOKYMEHT, SIKHH 3aCBiIdye
i IPUYUHH.
3a 00’eKTHMBHUX NpUYMH (XBOpoOa, MDKHApPOJIHE CTa)XyBaHHs, HayKOBa Ta HayKOBO-
IpakTU4YHa KOH(epeHuis (Kpyriuil cTiT) TOI0) HaBYaHHS MOXe BiI0OyBaTHCh B OH-JalH (opmi
3a MOTOKEHHSM 13 KEPIBHHUKOM KYPCY.

MeToau KOHTPOJIIO

OcHoBHi ¢opmu yuacTi 3100yBadiB y HABYATLHOMY IMPOILIEC], IO MiJIATAIOTh TOTOYHOMY
KOHTPOJIIO: PO3B’sI3yBaHHS 3aB/IaHb Ha MPAKTUYHUX 3AHSTTAX; JTOTIOBHEHHS, Y4aCTh y TUCKYCIsX;
aHaJIi3 MepUIoKepes; MMChMOBI 3aB/IaHHS (TECTOBI, CAMOCTIHHI, IHAUBIAyaIbHI pOOOTH); Ta 1HII
MMCBMOB1 po0oTH, odopmieHi BiamoBigHO 1m0 BUMOr. KokHa TemMa Kypcy, IO BHHECEHa Ha
JEKIHI Ta MPaKTH4YHI 3aHATTS, BiANpPalbOBYETbCs 3m00yBayamMu y Til 4yM iHIIIN dopwi,
HaBeneHil Bumie. OOOB’SI3KOBa MPUCYTHICTh Ha JICKIIHHHUX 3aHSTTAX, AKTUBHICTH BIIPOIOBXK
CEeMECTpY, Bi/BilyBaHHS/BIANPAIIOBAaHHS YCiX ayJIWTOPHHUX 3aHSATh, BUKOHAHHS IHIIMX BUJIB
po0it, mepeadaueHUX HAaBYAIBHUM TUTAHOM 3 IIi€1 TUCIUILTIHHA.

[Tpu ouiHrOBaHHI piBHA 3HaHb 3100yBava aHAII3Y MiUIATAIOTh:

- XapaKTepUCTUKH  BIUAMOBiAI: IUIICHICTh, ITOBHOTA, JIOTIYHICTh, OOIPYHTOBAHICTb,
MPABUIBHICTb;

- IKICTb 3HaHb (CTYIIHb 3aCBOEHHS (DaKTHYHOTO Marepianay): OCMHUCICHICTh, TJIHMOWHA,
THYYKICTb, Ti€BICTh, CHCTEMHICTb, y3araJbHEHICTh, MIIIHICTB;

- CTYIIiHb C()OPMOBAHOCTI YMIHHS TO€THYBAaTH TEOPIO 1 MPAKTUKY ITiJI Yac PO3IIISIIAY
CUTYyallild, IPaKTUYHUX 3aBJ/IaHb;

- piBeHb BOJIOJIIHHS pPO3YMOBHUMH OIEpallisMH: BMIHHS aHaJIi3yBaTH, CHHTE3yBaTH,
NOPIBHIOBATH, a0CTparyBaTH, y3arajJbHIOBaTH, pOOUTH BUCHOBKH 3 MPOOJIEM, 110 PO3IIISIAIOTHCS;

- IOCBIJT TBOPYOI AISUTBHOCTI: YMIHHS BHUSIBJISITH TPOOJIEMH, pO3B’A3yBaTH iX, (opmMyBaTH
TrirnoTesu;

- caMocCTiifHa poOoTa: poOoTa 3 HABYAIBHO-METOJUYHOIO, HAyKOBOIO, JIOMOMIKHOIO
BITYM3HSHOIO Ta 3apyOiKHOIO JIITEPAaTypoIO 3 MHUTaHb, 10 PO3IIIAIAIOTHCS, YMIHHS OTPUMYBATH
iH(opMaIliro 3 pi3HOMaHITHHX JUKEpeN (TpaAUuIiiHNX; CTeIiaTbHUX MEePIOANYHUX BHAaHb, 3MI,
Internet To1o).
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TecToBe ONMUTYBAHHSI MOXE MPOBOJUTHCH 3a OJHHM ab0 KUIbKOMa 3MICTOBHMH
MonynsiMH. B ocTaHHbOMY BHIajgky Oayu, sKi HapaxoBYIOThCsA 3700yBady 3a BIJNOBiAI Ha
TE€CTOBI MUTAHHS, MOAUISIOTHCS M1 3MICTOBUMHU MOJTYJISIMH.

InpmBinyanbHe 3aBaaHHA miansArae 3axucty 3100yBadeM Ha  3aHATTAX, AKi
NPU3HAYAOTHCS JTOIATKOBO.

Jlirepatypa, 110 PEKOMEH/Ty€ThCsI 1151 BAKOHAHHS 1HIUBITyaJbHOTO 3aBaHHS, HABEJCHA Y
il poOouiil mporpami, a B €JIEKTPOHHOMY BUIJISAI BOHa po3MimieHa Ha OCBITHbOMY CaiTi
KHYBA, na cropinui kadenpu.

Takox sSiK BUKOHaHHS 1HAMBIIYaJIbHOTO 3aBIAaHHS 3a PILIEHHAM BHKIJIajadya Moxke OyTH
3apaxoBaHa y4acTb 3700yBaua y MDKHApOAHIH abo BCEyKpaiHChKii HAyKOBO-NIPAKTUYHIN
KoH(pepeHIii 3 myOmikamieo y Marepianax KoHdepeHIlli Te3 BUCTYIy (AOIMOBIIl) HA OJHY 3 TEM,
JOTUYHMX JI0 3MICTYy JTUCIUILTIHY, a00 myOIiKallisg CTaTTi Ha OHY 3 TAKUX TeM B IHIINX HAYKOBHUX
BUJIaHHSIX.

TekcT 1HAMBIAYaTbHOTO 3aBAaHHS MOJAEThCS BUKJIANA4y HE Mi3HIIIe, HIXK 3a 2 THXKHI 10
MoYyaTKy 3alikoBOi cecli. Bukimagau Mae mpaBo BuMaratu Bijg 3100yBaya J0OIpaltOBaHHS
1H/IMBIyaJIbHOTO 3aBJIaHH, SKILO BOHO HE BI/MOBI/Ia€ BCTAHOBIEHUM BUMOTaM.

Pe3ynbTaTi MOTOYHOTO KOHTPOJIIO 3aHOCSTHCS 10 >KypHaly oOmiky po6ortu. Ilo3utuBHa
OLIIHKa MOTOYHOI ycmimHocTi 3100yBayiB 3a BiJCYTHOCTI HPOIYIIEHUX Ta HEBIAMPALbOBAHUX
MPaKTUYHUX 3aHATHh Ta TO3UTUBHI OLIHKYU 33 1HAMBIAYaJbHY POOOTY € MiJICTABOIO /IS JIOMYCKY
70 MiACYMKOBOi (GopMu KoHTpoisto. bamu 3a ayautopHy poOOTy BiANpaibOBYIOThCS Y pasi
IPOMYCKIB.

IlincymkoBuii KOHTPOJIb 3IIMCHIOETHCS MiJl 4Yac MPOBEAEHHS 3alikoBoi cecii 3
ypaxyBaHHSIM IJICYMKIB TIOTOYHOTO Ta MOJYJbHOTO KOHTpodto. I[lim dwac cemecTtpoBoro
KOHTPOJIIO BpPaxOBYIOTbCS pe3yJdbTaTW 3[adl yciX BHAIB HaBYaJbHOI POOOTH 3riHO 3i
CTPYKTYpPOIO KPEIUTIB.

Po3noais 6aJiB 1Js aucuIuIiHg 3 GOPMOI0 KOHTPOJIIO eK3aMeH

Moayas 1
IToTouHe OIIHIOBAHHS
3MiCTOBI MOAYJIi Exzamen CymMma 6amiB
KonTp. po6ora
1 2 3
10 10 10 30 40 100
Moayas 2
[ToTo4He OIiHIOBAaHHS
3MicTOBI MOy Ex3zamen Cywma OaniB
KonTp. pobota
1 2 3
10 10 10 30 40 100

HIkana oniHOBaHHS IHAUBIAYaILHOI po00oTH B MOayJsix 1 Ta 2.

PefiTnHroBa omiHka bamu
A 30
B 24
C 22
D 21
E 18
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Ixana oninopanusa: HamionajabHa Ta ECTS

Cywma GaniB 3a Bci BUIU Ominka ECTS O11iHKa 3a HallOHAJILHOIO
HaBYaILHOI JISIJILHOCTL ITKAJIOO
90 — 100
82-89
74-81
64-73
60-63

35-59 FX

3apaxoBaHO

=2 O = >

He 3apaxoBaHO 3 MOKJIHMBICTIO
MOBTOPHOTO CKJIaIAaHHSI
He 3apaxoBaHo 3
0-34 F 000B’SI3KOBUM MOBTOPHUM

BUBYEHHSM JUCIUILTIHU

YMoOBH 10IYCKY 10 MiACYMKOBOI0 KOHTPOJIIO

3n00yBauy, SKHH Ma€ MiJICYMKOBY OLIHKY 3a JIUCHMIUIIHY Big 35 no 60 Oainis,
MPU3HAYAETHCS JIOJIaTKOBa 3ajikoBa cecis. B 1mpoMmy pasi BiH MOBHMHEH BHUKOHATHU JOJIaTKOBI
3aBJIaHHS, BU3HAYCHI BUKJIAIaYEM.

3n00yBay, KU HE BUKOHAB BUMOI poO0OYOi MporpamMu Mo 3MICTOBHUX MOJIYJSX, HE
JIOITYCKA€ETHCS 10 CKJIAaJIaHHs MiJCYMKOBOIO KOHTPONIO. B 11bOMy pa3i BiH NMOBHHEH BHUKOHATH
BU3HAYCHE BHKJIQJIaue€M JIOJATKOBE 3aBJaHHS IO 3MICTY BIJIMOBIIHUX 3MICTOBHX MOJYJIB B
nepioj] Mi’k OCHOBHOIO Ta JTI0OIaTKOBOIO CECISIMHU.

3m00yBa4 Mae MpaBO HA OMPOTECTYBAaHHS pe3yJbTaTiB KOHTpoto (amensiito). [Ipasmma
NOJaHHA Ta PO3IJIy amenduii Bu3HaueHi BHyTpimHIME qokyMeHTaMu KHYBA, ski po3mimieHi
Ha caiiti KHYBA Ta 3MicT sikux 10BOauThCs 3100yBavyam 10 TOYaTKy BUBUCHHS JUCITUTUTIHH.
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MetonuyHi BKa3iBKM Ta 3aBJaHHS [0 BUKOHAHHS KOHTPOJIbHOI poOoTu Nel mist cTyneHTIB
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