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AHoTalis 10 Kypcy

JundepeHniiaibHe Ta IHTErpaIbHE YMCAEHHS (QYHKI A1MCHOI 3MIHHOI a00 TaHUH Kypc I11e
Ha3WBaIOTh MATEMATHYHHMM aHAJI30M — II¢ YACTUHA MAaTEMAaTUKH, B SIKIH (YHKINI Ta ix
y3arajJbHCHHS BHMBYAIOTHCS METOAOM IpaHUIlb. IIOHATTSA TpaHMIl TICHO IIOB’SA3aHO 3
MOHATTSAM HECKIHYEHHO Mayiol BEIMYHMHH, TOMY MOJKHA CKa3aTH, II0 MaTEeMaTHYHHM
aHaJi3 BUBYa€e QYHKIII Ta 1X y3araapbHEHHS METOJIOM HECKIHUEHHO MaJIUX BEIIWYMH.

MeTta HaBYAJILHOIL
JTUCIHUILTIHA

Mertor BUKIAJaHHS HaBYajdbHOI aucnuiuliHu «/ludepeHmianpHe Ta iHTErpaibHE
yucieHHs GyHKIi TifiCHOT 3MIHHOT» € TPYHTOBHA MaTEeMaTHYHA ITi/ITOTOBKA OakajaBpa,
PO3BUTOK  HOro  JIOTIYHOTO  MHCIICHHS, TJIMOOKE HayKoBe  OOIpYHTYBaHHS
(hyHIaMeHTamTbHUX TIOHATH IIKUTBHOTO KypCcy MareMaTWuKd: (YHKIi, TpaHuIl,
HETIepepBHOCTI, MOXIJHOI, iHTerpaja, TOLIO; OBOJOIIHHS MAaTeMAaTHYHUMH METOJaMH
ITi3HaHHS HAaBKOIUIIIHBOTO CBITY, BIZIOMOCTSIMH 3 iCTOpii PO3BUTKY MaTeMAaTHKH 1 T. 1.

IIpepexBi3uTH Kypcy

3HaHHS WKUIBHOT'O Kypcy alnreOpH, anredpu Ta Mo4aTKiB MaTEMAaTHYHOTO aHATIZY

TexuniuHe ii nporpamue
3a0e3ne4eHHs!

AynmuTopisi TEOPETUYHOTr0 HaBYaHHsI, MarHITHO-MapKepHa JIOIIKa, MOYJIbHE 00’ €KTHO-
opieHToBane nuHamivHe cepenoBuiie MOODLE, 3acobu BigeokoMyHikaitii.

KomnereHnTHoCTI,
(¢popmyBaHHIO AKUX
CIPUsi€ TUCHHILIIHA.

- 3patHICTH 10 NOIyKY iH(opMarii, ii aHai3y Ta KPUTUYHOTO OLIHIOBaHHSL.

- 3[aTHICTH 3aCTOCOBYBAaTH HaOyTi 3HAHHS B MPAKTUYHUX CUTYalisX.

- 3parHicTh (QopMyBaTM B YYHIB NpeaMeTHI (MaTeMaTHka, iH(OpPMAaTHKA)
KOMIIETEHTHOCTI.
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- 30aTHICTP BHKOPUCTOBYBAaTH CHUCTEMHI 3HAaHHS 3 MaTeMaTHKH, 1H(OpMAaTHKH,
MeNaroriki, METOJAWKH HaBYaHHS MaTeMaTHKH Ta iHQopMaTuku, icTopii ix
BUHUKHEHHS Ta PO3BUTKY.

- 3paTHICTh €pEeKTUBHO 3aCTOCYBATH IPYHTOBHI 3HAHHS 3MICTY IIKLTBHOI MaTEMaTHKH
Ta iHpOpMaTUKH.

- 3[aTHICTH aHaNi3yBaTH MaTeMaTH4HYy 3aJady, pO3TJsiIaTH pi3Hi crmocoOn il
PO3B’sI3yBaHHA, 30KpeMa, 3a JAOMOMOTOK IMPOrpaMHOro 3a0e3MeUeHHs 3arajbHoro i
CIEiaJIbHOTO TIPU3HAYCHHS Ta IPOTPaMyBaHHSI.

- 3patHicTh GOpMyBaTH B YUHIB MEPEKOHAHHS B HEOOXiTHOCT1 OOTpYHTYBaHHS TilOTE3,
PO3YMIHHS MaTeMaTUIHOTO JOBEACHHS.

- 30aTHICTP BUKOPHCTOBYBATH TEXHOJOTii Ta IHCTpyMEHTapil MOIIYKOBHX CHCTEM,
METOJIM IHTEJIEKTYaJbHOI'0 aHalli3y JAaHMX 1 TEKCTIB, 3J1MCHIOBATH OIPAILFOBAHHS,
IHTEepIpeTalliio Ta y3araJbHeHHS TaHHX.

Pe3yJ'II>TaTI/l HaBYaHHSA

- JleMoHCTpYBaTH 3HaHHS W PO3YMIHHS OCHOBHHMX KOHIICHIIii, MPWHIMIIIB, TEOpii
(dbyHIaMeHTaIbHOT MATEMATHKH 1 BUKOPUCTOBYBATH iX Ha MPAKTHUIIL.

- Borozitn 0CHOBHHMH TOHSTTSMHU Ta TEOPETHYHHUMH OCHOBAMHU KJIACHYHUX PO3JILTIB
MaTeMaTH4YHOI HayKd, 0a30BUMH ilesIMH Ta METOAaMH MATEMAaTHKH, CHCTEMOIO
OCHOBHUX MAaTEeMaTUYHUX CTPYKTYp 1 akCIOMaTHYHUM METOJOM, aHali3yBaTH
eNleMEeHTapHy MaTeMaTHKY 3 TOYKH 30pY BHIIOi MATEMAaTHKH.

- JleMoHCTpYBaTH KyIbTYpy MaTeMaTHYHOTO MHCIEHHS, JIOTIYHY Ta alrOPHTMIYHY
KYIBTYpY.

- VYMmitu po3B’s3yBaTH 3aj]aui pi3HUX PIiBHIB CKIIQJHOCTI IIKUTBHOTO KYPCy MaTEMAaTHKH.

- BusBisaTy 31aTHICTB 10 cCaMOHABYAHHSI Ta MTPOJIOBKEHHS POQECiitHOro pO3BUTKY.

- VYMiTu opraHi3yBaTH BIIACHY JISUTBHICTE Ta OJIEPIKYBAaTH peE3yjibTaT y paMKax
00MEXEHOT 0 Jacy.

- YMITH IIyKaTH TPaHMIll MOCTIIOBHOCTEH Ta (hYHKIIN, MOXIAHI Ta YaCTUHHI MOXIJHI,
TIEpPBICHI, 00YMCITIOBATH IHTErPaU Ta KPaTHI IHTErpalu, TOCHI/PKYBATH Ha EKCTPEMYM
(dyHKIII1, Ha 301KHICTD PSIH.

3MicT HAaBYAJIBLHOL
MUCHUILTIHA

| CEMECTP

3MICTOBHU MOJY.JIb 1. Beryn 10 ananizy
Tema 1. JlificHi uncia
IcayBanHs HeparioHansHUX Ymced. O3HAYEHHS IIHCHOTO Ta ippallioHATBHOTO YHCEI.
Y opsAAKOBaHICTh, HIJIBHICTh Ta HEMEPEPBHICTE MHOKMHU R. ApudMernyHi onepaliii B
MHOXUHI R.
Momyns AiiCHOTO YHClia, 0ro BIaCTUBOCTI.
Tema 2. ®ynkuii, kaiacugikanis ¢pyHkuiii 3a X BI1acTUBOCTIAMHU.

Tema 3. IlocaigoBHOCTI Ta IX rpaHui.

OsHaueHHs mnociigoBHOCTI. OOMexeHI Ta HEoOMeXeH1 mociimoBHOCTI. O3HauyeHHS
TPaHUIIi TIOCITJOBHOCTI.

Tema 4. HeckiHueHHO MajJi Ta HecKiHYeHHO BeJUKiI MOCTiIOBHOCTI.
MinmocaigoBHoCTI, iX BJacTUBOCTI. PO3KpUTTH HeBU3HAYEHOCTEH

H. m. m. Ta B B. m., iX BmacTHBOCTI. ApU(METHYHI BIACTHBOCTI TpaHUIb. WU
HEBU3HAYCHOCTEH. 30DKHICTP ~ MOHOTOHHHX  mochigoBHocTed.  Yucmo  e.
ITigmocaioBHOCTI, iX BJIACTUBOCTI.

Tema 5. O3navyenns rpanuni QyHkuii B Touni. I'pannnusa ¢yHkuii mo MHOXKHUHI.
BaacruBocti rpanuni GpyHkuii

OzHaueHHs Tpannii yHKii B Touti o Komri ta o I'efine, iX ekBiBaIeHTHICTh. | paHuIls
¢byHKUil Mo MHOXHHI, il BractuBocTi. OmHocTopoHHI rpanumi ¢yHkuii. Kputepiit
iCHyBaHHS TpaHHIi. ApudMETHdyHi BIACTHUBOCTI TpaHWIb (QyHKIIA. Poskpurrs
HEBU3HAYEHOCTEH.

Tema 6. Buznauni rpanuni. Texnika o0unciIeHHs] TPAHALB.

[lepmra Ta apyra BU3HAYHI rpaHuLi. [HIII BU3HAYHI IpaHHUL.

Tema 7. O6uncienns rpanunb GpyHKOii 3a 10MOMOro0 H. M. ¢.

H. m. ¢. 1 1. B. ¢. Ta ix BnactuBocti. ExBiBasienTHi H. M. ¢. Ta ix 3acrocyBanHs. HaBectn
MPUKJIAIN €KBIBaJICHTHUX H. M. ..

Tema 8. HenepepBHicTb i ToukH po3puBy PyHKIii




OszHaueHHs HenepepBHOCTI (QyHKIIT B Toumi (ocHoBHe, o Komr, o 'eline, Ha MOBi
npupoctiB). OgHoOiyHa HemepepBHICTH ¢GyHKUIT B Touli. Kputepiit HenepepBHOCTl
Touku po3puBy. Ix knacudikauis. BiaacTHBOCTI HemepepBHUX HA CETMEHTI (YHKIIIM.
Tema 9. Po3p’si3yBaHHSsI BIIpaB.
CucremaTH3alis 3HaHb 31 BCTYIY 0 aHANI3Y.

3MICTOBI/II71 MOI[Y.JII; 2. }j[m])epeﬂuia.m)ﬂe HC/IEHH q)ymcui'l' oJHi€l 3MiHHOL

HOHS[TTSI noximHoi. [loximHa cymu, pi3HMLL, AOOYTKY, YacTKd anq)epeﬁuiﬁOBHMx
(hyHKITIH.

IMoxigHa ckimazeHoi ta oOepHeHOi (QyHkuid. Tabmuusa noxigaux. JudepeHiiroBaHHs
CTETEHEBO-TTOKa3HUKOBUX BHpa3iB. ['eoMeTpruHU 3MiCT MOXigHOI. PiBHSHHS TOTHYHOT
Ta HOpMaJli 10 rpadika ¢pyHKIi B 3a1aHii Toulli. MexaHIuHUH 3MICT MOXiAHOI.

Tema 11. IudepenniiioBni ¢pynkuii, 1udepennian. OcHoBHI TeopeMn
audeperniaabHoro ynciaenus. [oxinni BUIux nopsiakis

[IpaBo- Ta niBoctopoHHi moxiaHi. Kpurepiit mudepenmiiioBrocti. [loximna ¢yHKIil,
3amanoi mapamerpudHo. [ludepeniian, horo 3acrocyBanHs. Teopemu Depma, Pos,
Jlarpamxka, Kommi. IMoxigHi BUIMX THOpSAKIB. 3arajbHi NpaBWia iX 3HAXOMKCHHS.
®opmyna JleliOHina.

Temal2. IIpaBuna Jlomitans

Ipasuna Jlomitass. POSKpHUTTS HeBH3HAYEHOCTEH BUISILY o - 00, 0-00, 0°, 17,

Temal3. YmoBu crtajgocti Ta MOHOTOHHOCTI ¢(ynknii. Excrpemymn ¢ynkuii,
Hali0inbuIe Ta HaliMeHIe 3HAYeHHS PYHKILIT
Kpurepiii cranocti ¢pyHKIii. Y MOBH MOHOTOHHOCTI PyHKIII.
Excrpemymu ¢ynkimii. HeobxingHa Ta nBi goctaTHi yMOBH ekcTpemymy. HaliGinbime ta
HaliMeHIIIe 3HaUeHHS HellepepBHOT Ha cerMeHTi QYHKIIIT. ANTOPUTM iX 3HAXO/KEHHSI.
Temal4. OnykiaicTh, TOUKHU NMEPEruHy i ACHMITOTH KPUBOI.
OsnavenHs omykioi Bropy Tta BHHM3 (yHKmii. JloctaTHi yMOBH OIyKIOCTi. TOYKH
nepernHy. HeoOXximHa 1 JoCTaTHS yYMOBH HAsBHOCTI TOYKH TIEPETHHY. ACHMIITOTH
rpadika pynkimii. Criocodbn BinnTyKaHHS BEPTUKAIBEHUX Ta MMOXHINX aCHMIITOT.
Temal5. IloBHe nocaimkeHHs pyHKIii Ta modyaoBa ix rpagikis
3arajgbpHa cxeMa JOCHIHKeHHS QYHKIIT 3a JOIOMOrOK0 OX1THOT.
Tema 16. Po3B’si3yBaHHs BIIPaB.
CucreMartu3ariis 3HaHb 3 TU(epeHITIATBPHOT0 YUCICHHS (GYHKITIT OHIET JIHCHOT 3MIHHOT.
II CEMECTP

3MICTOBHUI MOJIY.JIb 3. HeBu3nauenwii inTerpan
Tema 1. HeBuznauennii interpan. Meroa 6e3nocepeIH50r0 iHTerpyBaHHsI.
IlepBicHa, HEBM3HAYEHWH iHTErpaji. BiacTmBocTi HeBH3HA4YeHOro iHTerpana. Taomuist
OCHOBHHX IHTETpaJiB.
Tema 2. InTerpyBanHsi METOJOM MiACTAHOBKHU
Meron 3aMiH{ 3MIHHOI.
Tema 3. InTerpyBaHHsl YaCTUHAMU
CyTtp MeTony IHTErpyBaHHA dYacTHHaMH. SIKOTO BUTISAY MIIHTETpanbHI (QYHKIIT
BHMAaraloTh IHTETpyBaHHS dYacTHHamu? MeToq Heo3HaueHWX KoeillieHTiB mpu
IHTErpyBaHHI JaCTHHAMU JUTS IHTETpaiB THITY

I P(x)e**dx, J' P(x)sin axdx, _[ P(x)cos axdx, ne P(x)— Muorounex.

Tema 4. InTerpyBaHHs eJleMeHTAPHUX Apo0iB

[IpaBuibHi 1 HenpaBUIbHI /:[po61/1 Buninenns uinoi wactunu. [HTErpyBaHHS
eneMmeHTapHux npo6is I Ta Il Tumis.

Tema 5. InTerpyBanHsi panioHaJbHUX QyHKILIH

Poskman npaBwibHOro ApoOy Ha CyMy €JIEMEHTapHUX. AJTOPUTM 3HAXOMKEHHS
HEBU3HAUYCHHX IHTETPaiB Bi/l paioHaIbHUX (DYHKITIH.

Tema 6. InTerpyBanHs ippanioHaibHUX BUpa3iB

Partionanmizarisa iHTErpaiB BHTJISIITY

IR(X X")dlx, _[R X’[ax+(l;j dx, reQ, i=Lm - InTerpyBanHs  OIHOMHHX
+

nudepenuianiB. Pauionanizamis iHTErpaiiB  BUITIALY J' R(x, vax® +bx+c)dx

[TincranoBku Eitnepa.
Tema 7. InTerpyBaHHs TPHTOHOMETPHYHHUX (PYHKITIH




Pamionanizartiss iHTErpaIiB BHUIIISTY J.R(sin X,C0S X)dx 3@ HOIOMOrOK YHIBEpCaIbHOL
IiJICTAHOBKH { _ tg X. Oxpemi Bunajxu inTerpyBanns gpyHkuiii R (sin x, cos x) .

Tema 8. Po3p’si3yBanHs BIIpaB
Cucremaruzaliis 3HaHb 1Mo Temi ‘“‘HeBu3HaueHuit inTerpan”
3MICTOBHUI MOJY.Ib 4. 3acTocyBaHHsI BU3HAYEHOTO iHTerpajia
Tema 9. O0uncjieHHs BU3HAYEHOT0 iHTerpasna 3a ¢gpopmy.ioro Herorona-Jleiionina
®opmyna Herorona-JleiOnilla Ta ymoBM 1i 3acTrocyBaHHS. 3aMiHa 3MIHHOI Yy
BU3HAYEHOMY iHTerpai. [HTerpyBaHHs YaCTHHAMH Yy BU3HAYEHOMY iHTETrpali.
Tema 10. HeBaacHi inTerpanu
HesnacHi interpanu | - ro pony, ix BmactuBocti. HeBnacHi interpamu II - ro pony, ix
BJIACTHUBOCTI.
Tema 11. KBaaposHi ¢irypu Ta ix miomxi
O3HaveHHs KBaIpOBHOI (irypH Ta ii mionri. Tunu KpuBUX Ta crmocodu ix 3ananus. [Tnoma
KPHUBOJIIHIIHOT Tparenii Ta KpUuBOIiHIHHOIO CEKTOpa.
Tema 12. CnipamiiioBaHi KpuBi Ta iX 10BKUHA
CripsIMITIOBaHICTh Ta JIOBKMHA KPUBOI, 3aJIAHOT TapaMeTpHYHO.
CrpsiIMITIOBaHICTh Ta JIOBXMHA KpPWBOi, 33/IaHOI SIBHO DIBHAHHSM B JEKapTOBIA Ta
MOJISIPHIN CUCTEMaX KOOPMHAT.
Tema 13. O0’emu Ti1 00epTaHHs
Ky6oBHe Tino, ioro 06’em. Kputepiii kyooBHocTi. O0’eM Tina obepranus. LleHTp Baru
KPHUBOMIHINAHOI Tpamnelii, qpyra teopeMa ['ynbiHa.
Tema 14. Ilion1i noBepxoHb 06epTaHHS
[ousTTs TuToNIi MoBepxHi oOepranHs. OOUYNCIeHHs TUIOIII ITOBEPXHI 00epTaHHS KPHBHUX,
10 3aJIaHi TapaMeTPUIHO Ta SBHO B JIEKAPTOBIH 1 MONSpHIN cucTemax koopauHar. LleHTp
Bard KpuBoi, repiia teopema ['yipiiHa.
Tema 15. Po3p’si3yBanns 3aaa4
Cucremartn3ariis 3HaHb 3 TEMHU ‘“3aCTOCYBAaHHSI BU3HAUCHOTO iHTErpaa’.
III cemectp
3MICTOBUM MOJAYJIb 5. Psagu. ndepennianbne unciaenHs GyHKuiii KilbKox
3MiHHHX
Tema 1. OcHoBHiI MOHATTS Ta (akTH Teopii uncaoBux psagis. O3Haku 30LKHOCTI
JOJATHUX PSIAiB.
36ixH1, po30ixkHI psaau. HeobxigHa ymoBa 30DKHOCTI. 3anmumiok psmy. 3B’S30K MK
30DKHICTIO psiAy Ta Horo 3amuimky. O3HaKH MOPIBHAHHSA I HeBil eMHUX pAaiB. O3HAKH
36ikHOCTI JlamamOepa, Kormi Ta iHTerpansHa It HEBi €MHUX PSIIB.
Tema 2. 30ikHicTh paAiB i3 wienamu A0BiIbHOro 3Haky. CrnojiyuHa i mepecraBHa
BJIACTHBOCTI 30iKHUX PsTiB.
3Hako3minHl psmu. O3smaka JleiOHia. AOCOMIOTHO 1 YMOBHO 30DKHI psamy, ix
BrnactuBocTi. CromydHa BiactuBicTh 30DKHHX psniB. llepecraBHa BIacTHBICTH
abcomoTHO 30DKHUX pAniB. IlepecTaBistHHS wieHiB yMOBHO 30DKHUX psniB. Teopema
Pimana.
Tema 3. ®yHkUioHANBHI MOCHiT0BHOCTI. DYHKUIOHAIBHI PAU
[onstrss  dyHKIIIOHaTBHOI TOCTIMOBHOCTI Ta (yHKImiOHAIBHOTO psaxy. OO6macts
BH3HAaUEHHS Ta 301KHOCTI (. 1., ¢. p. [IoHIATTS MOTOUKOBOI Ta PIBHOMIPHOI 301KHOCTI (.
. PiBHOMIipHa 30DKHICTh (pyHKITIOHATRHOTO psaxy. O3Haka Befiepmrpacca piBHOMIpHOT
30DKHOCTI (PYHKIIOHABHOTO Psify. Y MOBH HETIEPEPBHOCTI CyMH (DYHKLIOHAIBHOTO PSAY
Ta TpaHuli (PYHKIIOHATBHOI ITOCITiJOBHOCTI.
[lounenHe iHTeTrpyBaHHs Ta MUdeEpEHITIFOBaHHS (GYHKIIIOHATEHUX PSJIIB.
Tema 4. Cteneneni psigu. Psiqu Teiinopa i Makiopena
[ousTTs creneneBoro psiay, oro koediuieHTiB. O6IaCTh 301KHOCTI CTENEHEBOrO PAAY
(reopema Komri-Angamapa). PiBHOMipHa 301KHICTH CTEIIEHEBOTO DSy, HETEPEPBHICTH
vioro cymu. IlodneHHe iHTerpyBaHHS i qUQEpEHIIIOBaHHS CTEIIEHEBUX PAIB. Psig
Tetinopa. Kpurepiit po3BuHeHHs GyHKUIT B cTeneHeBui paa. Poskian B crenenesi psaau
Gbyukiii €', sinx, cosx, In(1+x), arctgx, (1+x)“.
Tema 5. O6unciieHHs 32 TOIOMOI0I0 PSIAiB
Posknan B creneneBi psau GyHKIH €, Sinx, cosx, In(1+x), arctgx, (1+x)“
Tema 6. ITonsiTTa pyHKUIT KiIbKOX 3MiHHUX. ['paHuIs Ta HenmepepBHicTL PyHKIIL
KiJIbKOX 3MIHHHX.




OszHauyeHHS (QYHKIII KUTbKOX 3MiHHMX. OOJIaCTh BU3HAYCHHS Ta MHOXHHA 3HA4YCHb
¢GyHKUIT KiTbKoX 3MiHHMX. JIiHiT piBHS Ta moBepxHi piBHA. O3HaYeHHs rpaHuli QyHKII
KUTBbKOX 3MIHHHX Ta KpuTepii rpanuii. Teopemu npo rpanuili QyHKIIT KUTbKOX 3MiHHHX.
Os3HaueHHS HemepepBHOCTI (GYHKIIl KiTbKOX 3MIHHHX. BrmacTHBOCTI HemepepBHHX
¢ynkuiii. Teopemu Beiiepmrpacca, bompuano-Komr, Kantopa s HemepepBHHX
(GYHKLIH KITBKOX 3MIHHHUX.
Tema 7. IndepenuiiioBricTh GpyHKIIT KiTbKOX 3MIHHHX
O3HaveHHs YaCTHHHOTO IPUPOCTY Ta YACTUHHOI MOXiAHOT QYHKIIT KiTbKOX 3MiHHUX.
IIpaBuio
BiAIIIyKaHHS YaCTHHHUX MOXIMHUX (QYHKIIi KiTbKOX 3MiHHUX. [loBHMIA mpupicT QyHKmii
KUTBKOX 3MIHHHX, il JuQepeHiHOBHICTh. 3B SI30K MiX TU(epeHIIHOBHICTIO (QYHKIIT Ta
ICHyBaHHSIM YaCTHHHUX TNOXigHUX. JlocrtaTHs yMmoBa nudepeHmiioBHOCTI (QyHKIIT
KiTBKOX 3MiHHHX. J[oTHuHa riomuHa a0 rpadika ¢ymkmii z = f(X; y); 1 piBHSIHHS.
Hopwmans o noBepxHi
z = f(x; y), piBusHHSA HOpMauti. Teopemu mpo AUDEPEHIIHOBHICTD CKIaaeHOT (QyHKIIIT
KUTbKOX 3MIHHMX. DOpMyNnu Juis BIANIYKaHHS TMOXITHUX Ta YAaCTUHHUX IOXIJHHX
cxnaneHoi ¢ynkuii. O3HadeHHS MOXimHOi 3a HampsmoMm. DopMmyna Ui BiANIYKaHHS
noxisHoi 3a HanpssMoM. ['pasient. [Toxinui Ta qudepenitiany BUIIKUX Hopsiaki. Dopmyiia
Tetinopa ans ¢yHkuii nBox 3miHHuX. [ToHsTTs HesBHOI (ynkmii. dudepeHuiroBanHs
HESIBHO 3aJIaHUX (YHKIIIH.
Tema 8. Exctpemymu ¢pyHkmiii Kinbkox 3MiHHMX. [IOHATTS TOUKH eKCTpEMyMY.
HeoOxigHa Ta qOCTaTHI YMOBH €KCTPEMYMY.
Tema 9. Po3p’azyBanns 3agau. CucremaTuzamis 3HaHb 3 TeM “Psamm 7 Ta
“JIntepennianbHe ynceHHs QYHKIIN KUTbKOX 3MIHHUX .

3MICTOBHUH MOJIYJIb 6. InTerpaibHe uncieHns GpyHkuii KiibKkox 3MiHHHX
Tema 10. O3naueHHd nMoABiliHOro iHTerpana. BaacTuBocTi nmoaBiliHoro iHTerpana.
O04ucaeHHs MOABiHOrO iHTErpana
3agavi, MO TPUBOAATH A0 TMOHATTS MOABIHHOTO iHTerpana. O3HaYeHHS IOABIHHOTO
iHTerpana, #oro BiactuBocTi. OOYHCIIEHHS TMOABIHHOrO IHTErpasa y BHIAAKY
MPSMOKYTHOI 0071acTi. OO0YHCIeHHS OABIMHOTO IHTErpaja o KpUBOMIHIHHIA 00J1acTi.
Tema 11. 3amina 3MiHHMX y noaBiliHOMY iHTerpaai. O0UHMcIeHHS MJION MJI0CKHX
(diryp i 006’emiB Tin 3a ToMOMoOro0 MOABIITHUX iHTerpasin
BinoOpaxxenHs mrockux obmacteld. Buznaunuk Sko6i. 3aMmiHa 3MIHHUX Yy MTOABIHHOMY
igTerpani. [loaBiifaMiA iHTErpan y mMonspHUX KoopAwHaTax. DOpMynH Jisi OOYMCIEHHS
IIJIOMI IJIOCKUX (iryp 3a JOTIOMOTOF0 MOABIMHMX iHTErpaiiB. O0uncieHHs 00’ €MiB TLI 3a
JIOTIOMOT OO TTOABIMHUX 1IHTETPaIiB.
Tema 12. O0unc/IeHHS MJIOI MOBEPXOHDb 32 I0NMOMOTI0I0 MOABiifHUX iHTerpajis
O3zHavyeHHA W01 KPUBOIIHIHHOT ToBepXHi. DOpMYyIH 715t 00U CIIEHHS TUTOII TOBEPXHI.
Tema 13. Jlesiki 3acTocyBanHsl NoABiifHUX iHTerpaxiB B MexaHini
OO6uncenHss MacH IJIOCKOT HEOAHOPITHOI MaTepianbHOi QirypH, ii CTATHYHUX MOMEHTIB
Ta MOMEHTIB iHEpIlii BIIHOCHO KOOpAWHATHHX oceil. OOYHMCIeHHs] KOOPAWHAT IEHTpa
Baru miei girypu.
Tema 14. IloTpilinuii inTerpan. O04yuc/IeHHs NOTPiHHUX iHTerpasiB
OzHaueHHA TMOTpiifHOTO iHTerpama, Woro BiIacTHUBOCTI. OOYUCIEHHS MOTPIHHUX
IHTErpalliB y BUMAAKY MPAMOKYTHOro mapaineneninena. OOUYMCIEHHS MOTPiiHUX
IHTErpalliB y BUIMAKy JOBUIFHOI 007aCTi.
Tema 15. 3amina 3mMiHHUX B moTpiiiHuX iHTerpanax. Q0uncieHHs o0’eMiB T 3a
JONOMOT 0K MOTPIHHMX IHTerpasis
3aMiHa 3MIHHUX Yy NOTpiiiHOMY iHTerpaii. O04YHucIeHHsS MOTPIHHUX IHTErpajiB MUIIXOM
nepexony 10 LIIIHAPUYHUX Ta chepuuHuX KoopauHaT. OOuncieHHs o0’eMiB Tinm 3a
JOIIOMOIOI0 IOTPiHUX.
Tema 15. 3amina 3MiHHHX B moTpiifHuX iHTerpanax. O0umnciaeHHs 00’eMiB T 3a
JONOMOT 0K MOTPIHHMX IHTErpaisB.
3amiHa 3MIHHUX Y NOTpiifHOMY iHTerpaii. O04YHCcIeHHs MOTPIHHUX IHTErpajiB MUIIXOM
nepexony 0 LIIIHAPUYHUX Ta chepuuHux KoopauHat. OOuucieHHs o0’eMiB Tl 3a
JOIIOMOTOI0 IOTPIHHMUX 1HTErpaliB.
Tema 16. KpuBoainiiini interpamm I Tumy
3amava, 010 NPUBOAUTH O TOHSTTS KpUBOMiHiIHHOrO iHTerpana I tumy. O3HadeHHS
KpHUBOIiHIHOr0 iHTerpaa [ tumy i cnocodu Horo o0urciaeHHs. 3acTOCyBaHHS iHTErpaliB
I Ty mpu oOYMCIeHHI IUIOL] HWJIIHAPUYHHUX TNOBEPXOHb Ta PO3B’S3yBaHHI 3ajad 3




iHepIii BiTHOCHO KOOPAMHATHUX OCEl UM IJIOMIMH, BiJIIyKaHHS IIEHTpa Bary).

Tema 17. KpuBoainiiini interpamm II Tumy

3agava, M0 MPUBOAUTH JI0 TOHATTS KpUBOMiHiiiHOrO iHTerpaia Il Tumy. O3HaueHHs Ta
o0uucneHHs KpuBoiHiiHKX iHTerpanis Il Tuny. BiactuBocTi KpuBONiHITHUX iHTErpaiB
IT Tumy.

Tema 18. B3aeM03B'130K Mizk KPHBOJIIHIHHMMY Ta KPATHUMH iHTerpaiamu
®dopmyna ['pina-Octporpajackkoro. OOUMCICHHS IUIONI ILUIOCKUX (BIryp MpH JOmoMO3i
KPHUBOJIIHIHHUX 1HTETpajiB. Y MOBH HE3aJISKHOCTI KpUBOIiHIMHUX iHTerpaiiB Il Tuny Bix
dbopMu nuUIAXy IHTErpyBaHHSA. BigHOBICHHS QYHKIII 2-0X 3MIHHUX 3a 1l MOBHUM
TG epeHITiaIoM.

Tema 19. Po3B’si3yBaHHs 3a1a4

CucremaTH3ailis 3HaHb 3 TeMH “IHTerpajbpHe YnciieHHs QYHKIIH KUTbKOX 3MIHHUX .

IoaiTuka xkypcy

Jyis 3100yBayiB BHILOI OCBITH Bi/IBiTyBaHHS 3aHATH € 000B’sI3K0BUM. [loBakHUMU
NpUYMHAMY JUIS HESBKM Ha 3aHATTS € XBopoOa abo akajgeMidHa MOOUIBHICTH, SKi
HEOOXITHO TIATBEPXKYBaTH JOKYMEHTaMHU. BijcyTHIiCTh 3700yBaua Ha 3aHATTAX
nependavae caMoOCTiiHE OIpAaIIOBaHHS Martepialy Ta He 3BUIbHsiE 3100yBaya BiX
BUKOHAHHS 3aBJAHHS CAMOCTIMHOI IATOTOBKM a00 3aBJaHHSA I[IOTOYHOIO Ta
MiICYMKOBOTI'O KOHTPOITIO.

CTyzeHT MOBUHEH BiAIIpalfoBaTH a0 Tepe3aaTy MEBHUH BUI POOOTH Y BUIIAIKAX:
— CTYIEGHT MPOIYCTHB JIEKLIHHE 3aHATTA (y [bOMY BHIAAKY CTYIEHT 3000B’sI3aHUI
CaMOCTIHHO OBOJIOITH MPOIYIICHUM MaTepiajioM Ta BIAMOBIAATA HAa IUTAHHS B MEXKax
BHBYEHOTO TEOPETHYHOTO MaTepiany);

— CTYIEHT MPONYCTHB MPaKTUYHE 3aHATTS (Y LIbOMY BHUIAAKY CTYICHT 3000B’sI3aHUIN
CaMOCTIHHO OBOJIOAITH NPOIMYIICHHM MaTepiaJioM Ta YMITH 3aCTOCOBYBAaTH HOro Ha
MPaKTHIIi; BIAMPAIbOBAHE 3aHATTS OLIIHIOETHC);

— SIKIIO i 4ac MPaKTHYHUX 3aHATh CTYACHT OTPUMAaB HE3aJ0BUIbHY OLIHKY (Y LOMY
BHITAJIKy CTYACHT 3000B’S3aHUH CYMIIIHHO OBOJIOMITH MaTrepiajoM Ta BMIHHIMHU
3aCTOCOBYBATH HOT0 Ha MPAKTHIIL; BIMPAIIbOBAHE 3aHATTS OIIHIOETHCS ).

[Ipu yMOBI BiACYTHOCTI 3a00proBaHOCTEH Ta HAIMCAHHI MOAYJIBHUX KOHTPOJIBHUX
pOOIT Ha MTO3UTHUBHY OITIHKY, 3aJIiK BUCTABIIAETHCS aBTOMATHIHO (CTYACHT IOy CKAETHCS
JI0 eK3aMeHY).

CamocriiiHa poOoTa BKIIIOYAa€ TEOPETUYHE BUBYCHHS NHTAHb Ta BIAMPAIOBAHHS
MPaKTUYHUX HABUYOK TependadeHuX MPOrpaMHHUM MAaTepialoM, IO CTOCYIOTBCS TEM
HaBYaNbHOI JAWCIUWIUIIHM, SIKI HE BBIMNDIM B JEKMIHHANA Kypc, abo OymHm pO3TIsIHYTI
KOPOTKO, iX TMOraubiieHe BHWBUYEHHS 32 PEKOMEHIOBAHOIO JITEPaTyporo, a TaKOX
BHKOHAHHS 3aBJaHb 3 METOIO 3aKPIIUIEHHS TEOPETUIHOTO MaTepiaiy.

OO0OB’SI3KOBO  TOTPUMYBAaTHUCh HOPM €THYHOI TIOBEHIHKM Ta aKaJAeMIdHOI
JoOpouecHOCTI, mepeadoaucHux «KozekcoM akageMidHoi moOpouecHocTi Kam’siHelb-
[TonmiapChKOr0 HALlIOHAFHOTO YHIBepCcHTETY iMeHi IBaHa OrieHka.

CucreMa OiHIOBAHHSA TA
BUMOI'A

OriHoBaHHg 3100yBayiB BHILOI OCBITH 3MIMCHIOETHCS 3rigHo «IlomoskeHHS Ipo
PEUTHHIOBY CHUCTEMY OIIIHIOBAHHS HABYAJbHUX JOCSATHEHb 3700yBadiB BHUIOI OCBITH
Kawm’srenp-1loainschkoro HamioHaAIEHOTO YHIBEpCUTETY iMeHi [BaHa OrieHka».

Po3nopais 6ajiB

1 cemecTp
IHoTo4nuii i MoayIbHMI KOHTPOB (60 OaJiB) Ex3amen | Cyma
3micToBH MoTynb 1 3MicTOBHI MOJTyNb 2
(30 6ani) (30 GauiB)
i i 40 100
[ToTtounuii MKP 1 [ToTounwuii MKP 2
KOHTPOJIb KOHTPOJIb
15 GaniB 15 GaniB 15 Ganis 15 Ganis

2 cemecTp
MoTounwuii i MogyIbHMIA KOHTPOJIB (100 6aniB) Cyma
3MicTOBHI MOTyTTb 3 3micToBHii MOTynb 4
(50 6aniB) (50 GaumiB)
[ToTounuit IHoTounuit 100
oTo MKP 3 oTo MKP 4
KOHTPOJIb KOHTPOJIb




| 206amie | 306amis | 206GamB | 30 GamiB | |
3 cemecTp
[MoTounwuii i MogyIbHMI KOHTPOJIB (60 0asiB) Ex3amen | Cyma
3MiCTOBHI MOy b 5 3micToBHi MOy H 6
(30 bauis) (30 bauis)
i i 40 100

[Totounuii MKP 5 [Torounnii MKP 6

KOHTPOJIb KOHTPOJIb

15 GaniB 15 GaxniB 15 GaniB 15 GaniB

MakcuManbHUl 0al OIIHKK MOTOYHOI YCHIIIHOCTI 31100yBadiB BHIOI OCBITH Ha
HaBYAIBHUX 3aHATTAX piBHUH 12.

3100yBay BUIIOI OCBITH, 3HAHHS, YMIHHS 1 HABUUYKH SIKOT'O Ha HABYAJIbHUX 3aHITTIX
omiHeHo Bix 1 1o 3 0aiB, BBAXKAEThCA TAKUM, 10 HEAOCTATHBO MIATOTYBABCS JI0 LIUX
3aHSThH 1 MA€ aKaJleMiuyHy 3a00prOBaHICTh 3a Pe3yJibTaTaMHU IIOTOYHOTO KOHTPOJIIO.

OOpaxyHOK pe3y/IbTaTiB HABYAIBHOI isUITEHOCTI Ta
peTuHroBa oOLliHKAa y Oajax 3HAaHb, YMIHb | HABMUYOK Ha HABYAJIILHUX 3aHATTIX 3
HaBYAJIBHOTO (3MiCTOBOT0) MOAYJISI OOYMCIIOETHCS 32 TAKOKO (POPMYIIOLO:

r= (0, 05%F +0, 4) Xy

max ’
ne T — cepeHs OIiHKa HABYAJIbHOI JisJIbHOCTI HAa HABYAJIbHUX 3aHATTSIX;

I — BCTAHOBJIGHMH MAaKCMMajbHO MOMIMBMI 0aj Ha OIIHIOBAHHS pPE3y/IbTaTiB

HaBYaJIbHOI JIsUTbHOCT] Ha HABYAJbHHUX 3aHATTAX 3 HABYAJILHOIO (3MICTOBOI0) MOYJIS.

MoaynabHi KOHTpONbHI podotu Nel, 3, 5 wmictare mo 6 3aBlaHb, 3a IpPaBUJIbHI
BIJIIIOBI/Ii Ha SIKi 3apaxOBYIOThCS BIAMOBIAHO 110 2,5 0.; 5 0.; 2,5 6. 3a koxkHe. Moy ibHI
KOHTPOJNBHI po0oTr Ne2 Tta Ne6 MicTATH 1o 4 3aBHaHHS, 3a MPAaBWIBHI BIATOBIAI Ha SKi
3apaxoBYIOThCS BiAMOBiMHO 1o 3 0. 3a KokHE. MomynbHa KOHTpoOJibHa pobora Ned
MICTUTG 3 3aBJaHHs, 33 IPaBUJILHI BIATIOBIII Ha SKi 3apax0OBYIOTHCS BiamoBigHO 1Mo 10 6.
3a KOJKHE.

MoayabHi KOHTPOJbHI poboT Ne 1, 2, 5, 6, olliHeHI KO)KHA MeHIIe HibK Ha 9 OaiiB,
MMOTPiOHO BUKOHATH TTIOBTOPHO.

MonmynsHI KOHTpONBHI podotn Ne 3, 4, omiHeHi KokHa MeHIIe HbK Ha 18 Oais,
MTOTPiOHO BUKOHATH TTOBTOPHO.

Sko 3M 1+3M 2 > 36 ( a6o xx 3M 5+3M 6 = 36), TO CTYACHT JOIYCKAETHCS J10
3/1a4i eK3aMeHy.

VY inmomy Bunaaky (< 36) — He JOMYCKarOTh JI0 3[1a4i €K3aMeHY.

VY 2-my cemecTpi 3aliK, 32 YMOBH BiICYTHOCTi 3a00prOBaHOCTI, BHCTaBISETHCS 3a
pe3ybTaTaMH IOTOYHOTO KOHTPOITIO.

PexomenoBaHna Jiiteparypa

OcHoBHa

1. Maremaruunuii anamiz 1. Jludepenuianpne uuciaeHHs QyHKIii onxHiel
3MiHHOT. 30IpHUK 3a/1a4 /IS po3paxyHKoBHX pooOir [Enexrponuuii pecype] /
KIII  im. Irops Cikopcbkoro; ykiman. FO.B.  bormanoBchkwii,
B.I'. bonnapenko, A.FO. Mansues, I'.b. Tloakomsin. Kuis : KIII iM. Iropst
Cikopcrkoro, 2020. 59 c.

2. JasunoB M.O. Kypc MmaTreMaTHUHOTrO aHaNi3y: MIAPYYHHUK: y 3-X YaCTHUHAX.
Yactuna 1. @ynkuii oHiei 3MiHHOI. 2-re BUAaHHS., epepoO. 1 1omnos. K. :
Buma mixoira, 1990. 366 c.

3. HasunoB M.O. Kypc MmaTreMaTHUHOTrO aHaNi3y: MIAPYYHHUK: y 3-X YaCTHUHAX.
Yactuna 2. OyHkuii 6aratboX 3MIHHUX 1 AudepeHiadbHi pIBHAHHS. 2-Te
BUIaHHA, tepepo0. i gonos. K. : Buma mkouna, 1991. 383c.

4. Illynna H. M., Tomycsk A.A. [IpakTuky™m 3 MaTeMaTU4HOro aHanizy: Beryn
no anamizy. Jludepenmiansue uncneHss : Hapd. nocionuk K. : Buma mkona,
1993. 375 c.

5. Wynna H. M., Tomycax A.A. IlpakTUkyM 3 MaTeMaTH4HOTO aHAJI3y:
Iarerpanbue uncnenHd. Psau @ HaBy. nmociOHuk. K. | Buma mkomna, 1995.
541 c.




6. Copuu H.M., Copuu B.A. IlpakTukym 3 MaTeMaTHYHOTO aHAII3y

10.

11.

HaByainbHUil  nocioHuk.  Kam’guens-Ilominschkuii : Kam’sxens-
[Nonunbcpkuii HaioHATBHUH yHiIBepcuTeT iMeHi IBana Orienka, 2018. 67 c.

HonaTkoBa
Quxtenronsy .M. Kypc muddepenunanbHoro U HHTErpajbHOTO
ucuucinenus. B 3 tomax. Tom 2. BugaBuuurso Jlans. 2009. 800 c.
HasunoB M.O. Kypc MaTeMaTH4HOTO aHaNi3y: HMiAPYYHHK: Y 3-X YAaCTHHAX.
Yactuna 3. Enementu teopii QyHKIIH 1 (QyHKIIOHATBHOTO aHamizy. 2-Te
BUAaHHs, mepepo0O. i gonos. K. : Buma mkouma, 1992. 359 c.
Kypma JI.B. Ta iH. Buma maremaTtuka B mpukiagax i 3amadax: y 2 1. T. 1 :
AmnamiTHyHa TeOMETpIs Ta JiHilHA anredpa. Judepeniianbae Ta iHTErpaibHe
yrciaeHHs (QpyHKii oaHiei 3MiHHOT : HaBY. mociOHuK / 3a pen. JI.B. Kypmu.
Xapki : HTY «XI1I», 2009. 532 c.
Kypna JI.B. Ta 1. Buma maremarnka B npukiagax i 3agayax: y 2 1. T. 2 :
JudepeHniianbHe Ta IHTErpajbHE 4YHUCICHHS (YyHKILINA Oararbox 3MIHHUX.
JudepenuianbHi piBHIHHS Ta psiau: HaB4. nociOHUK / 3a pen. JI.B. Kypnou.
Xapki : HTY «XI1I», 2009. 432 c.
I'matiok 1O. B. Ta iH. YncoBi Ta pyHKIIOHANIBHI PSIAX: METOJI. MaTepiaiu A
camMocCTiiHOT poOoTH cTyn. ¢i3.-maT. ¢-Ty. [HAMBiTyanmpHI 3aBIaHHS.
Kam’ssaens-11oaA1IbCHKUHA: Kam’saens-Iloauiscekuit HaI[lOHAJIbHUH
yHiBepcureT, 2008, 39 c.
I'matiok 1O. B. ta iH. J{udepenmianbae uncieHus GyHKINA OHIET 3MIHHOT:
METOJMYHI PEeKOMEHJANll Juid CTyAeHTIB ¢i3.-mar. ¢-Ty. [HIuBigyanbHi
3aBJIaHHA. Kam’anenn-Tloainscokmii : Kam’ssaenn-Iloainscpkni
HallloHaJIbHUN yHIBepcuTeT iMeH1 IBana Orienka, 2009, 46 c.
I'matiok 1O. B. ta iH. [HTeTpansHe uncienHs GyHKIlIH OIHIET 3SMIHHOT: METO/I.
peKOMEeH 1Al Ut OpraHizarlii caMoCTiitHOT poOOTH CTYAEHTIB (i3.-MaT. G-Ty.
InguBinyansHi  3aBmanHs.  Kam’suens-Ilominbehkuit . Kam’sHenb-
[Toxinbchkuii HallioHATBEHUN yHIBEpcUTET iMeHi IBana Orienka, 2010, 60 c.
I'matiok 1O. B., Copuu H.M., Copuu B.A. IloaBiitHuii iHTErpay Ta HOTO
3aCTOCYBaHHA. MeTo 1. peKOMEeHIallii yisl CaMOCTiIHHOT poO0OTH cTyA. ¢i3.-MaT.
¢b-t1y. [nguBinyanehi 3aBganHsa. Kam’saeub-Iloainbebkuii : [T «Memobopuy,
2011,40c.
Copuu H.M., Copuu B.A. Maremarnunuii anaii3. [lmanu mpakTHYHUX 3aHSTh.
Kawm’staenp-Iloainbcbkuii HalioHABHUN yHIBEpcUTET iMeHi IBana OrieHka :
[T «Mengo6opu-2006», 2018, 52 c.
Copuu H.M.,Copuu B.A. Marematuunuii anaini3. [Inanu npakTHYHUX 3aHSATh.
[lepenik nmutanbs ex3ameny. Kam’sneub-Iloginecekuii : Aberka-Cait, 20109.
24 c.
Copuu H.M., Copuu B.A. [udepeHuianbHe Ta IHTerpajibHe YHUCICHHS
¢byHkii npiicHoi 3MiHHOI. [IpakTH4HI 3aHATTA | HaBYAJIbHO-METOIUYHUN
nocionuk. Kam’suenp-IToainecekuii © Bugasens 3soneiiko [.I°., 2020. 32 c.




