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AHoTAaNifA 10 Kypcy

Hudepentiianpae Ta iHTerpadbHe YHCIeHHS (YHKII AilicHOI 3MiHHOI a00 JaHWil Kypc
e HA3WBAaIOTh MATEMAaTUYHUM aHAII30M — II€ YaCTHHA MATEMaTHKH, B K (yHKIIT Ta
X y3araJbHEHHS BUBYAIOTHCS METOIOM T'paHHIb. [IOHATTS rpaHMII TICHO MOB’S3aHO 3
MOHATTSAM HECKIHYEHHO Majoi BEMMYMHM, TOMY MOXKHA CKa3aTH, II0 MaTeMaTHYHHI
aHaji3 BUBYA€ (GYHKITII Ta 1X y3araJbHEHHS METOIOM HECKIHUEHHO MaJINX BEIHYMH.

MeTta HaBYAJILHOIL
JTUCIHUILTIHA

Metoro BHKIATaHHS HaBUYaNbHOI mucnuiuliHg «JludepeHmiansHe Ta iHTErpanbHe
yucieHHs (yHKIIT TIFCHOI 3MiHHOI» € TPYHTOBHA MaTeMaTHYHA MiATOTOBKa OakanaBpa,
PO3BUTOK  HMOro  JIOTIYHOrO  MHCIIGHHS, TJIMOOKE HAyKOBE  OOIPYHTYBaHHS
(hyHIaMeHTambHUX TIOHATh IIKUIBHOTO KypCcy MaTeMaTHku: (YHKII, TpaHwIIi,
HETIePepBHOCTI, MOXIIHOI, iHTerpaja, TOMIO; OBOJIOJIHHS MAaTEMAaTHYHUMU METOJaMU
ITi3HaHHS HABKOIIMIITHBOTO CBITY, BIIOMOCTSIMH 3 icTOpii pO3BUTKY MaTEMAaTHKH 1 T. 11

IIpepexBizutu Kypcy

3HaHHS WKUIBHOTO Kypcy anredpu, anreOpy Ta Io4aTKiB MATEMaTHYHOTO aHAJIi3y

TexuniuHe ii nporpamue

AyIuTOpisi TEOPETUYHOr 0 HaBYaHHS, MarHiTHO-MapKepHa JOIIKa

3a0e3ne4yeHHs!
KOMHeTeHTHOCTi, 3,[[3,TH%CTB A0 MOIIYKY 1H(1)opMau'11, 11 aHam3y Ta KPUTUIHOI'O OLI'IHIOBaHHH.
3,[[3,TH1CTB 34CTOCOBYBATHU Ha6yT1 3HAHHA B [IPAKTUYHUX CUTYaAIlIgX.
(¢popmyBaHHIO AKHX . : : .
. 3naTHicTh GOPMYBATH B YUHIB IpeaMeETHI (MaTeMaTHKa, iHpopMaTHKa)
e KOMITIETEHTHOCTI.
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Pe3yJ'II>TaTH HaBYaHHHA

3MicT HAaBYAJIBLHOI
MUCHUILTIHA

31aTHICTh BUKOPUCTOBYBATH CUCTEMHI 3HAHHS 3 MATEMaTHKH, iIHPOPMATHKH,
MeIaroriky, METOJMKHA HAaBYaHHS MaTEMaTHKH Ta iHQOPMATUKH, 1cTOPii iX BUHUKHEHHS
Ta PO3BUTKY.

3naTHICTH e(pEeKTHBHO 3aCTOCYBATH IPYHTOBHI 3HAHHS 3MICTy MIKUTFHOI MaTeMaTUKU Ta
iHOPMATHKH.

3MaTHICTH aHANI3YBaTH MaTeMaTU4Hy 3aa4y, PO3TJsLIaTH Pi3Hi crocoou il
PO3B’sI3yBaHHA, 30KpeMa, 3a JIOMOMOTOI0 TIPOrPpaMHOro 3abe3neueHHs 3arajJbHoro i
CIEialIbHOTO MPU3HAYCHHS Ta MPOTrpaMyBaHHSI.

3naTHiCTh (hOPMYBATH B YUHIB IEpEKOHAHHSI B HEOOX1THOCT1 OOTpYHTYBaHHS TilOTE3,
PO3YMIHHS MaTeMaTUYHOTO JOBEICHHS.

3MaTHICTH BUKOPUCTOBYBATH TEXHOJIOTI] Ta iIHCTpyMEHTAapil MOMIYKOBUX CHCTEM,
METOJIM IHTEIEKTYaJILHOTO aHaJi3y JaHUX 1 TEKCTIB, 3MIMCHIOBATH OIpaIFOBaHHS,
THTEpIpeTAaliio Ta y3araJbHeHHS JaHuX.

JeMoHCTpyBaTH 3HaHHS i pO3yMiHHS OCHOBHHMX KOHUEIIIH, MPUHIIMITIB, TEOPil
(dbyHIaMeHTaIbHOI MATEMATHKH 1 BHKOPHCTOBYBATH iX Ha MPAKTHUII.

BononiTh 0CHOBHUMH MOHATTSMH Ta TEOPETHYHUMH OCHOBAMH KJIACHYHHX PO3/ILITIB
MaTeMaTH4YHOI HayKH, 0a30BHUMH iISIMH Ta METOIaMU MaTEMaTHUKH, CHCTEMOIO
OCHOBHUX MaTEMaTHYHHUX CTPYKTYP 1 aKCIOMaTUYHUM METOJIOM, aHalli3yBaTH
eNleMEeHTapHy MaTeMaTHKYy 3 TOYKH 30pY BHIIOT MATEMaTHKH.

JleMOHCTpYBaTH KyJIbTypy MaTEMaTHYHOTO MUCIICHHSL, JIOTIYHY Ta alTOPUTMIYHY
KYIBTYpY.

YwMitu po3B’si3yBaTH 3aJiadi pi3HUX PIBHIB CKJIAJJHOCTI IIKUTBHOTO KYPCY MaTeMaTHKH.
BusiBnsITH 371aTHICTB JI0 CAMOHABYAHHS Ta MIPOJIOBXKEHHS NIPO(ECiifHOr0 PO3BUTKY.
YMitu opraHizyBaTy BIacHY JisIbHICTh Ta OJIEPKYBATH PE3yJIbTaT Y paMKax
00MEXEHOT0 Jacy.

YMITH 1IyKaTH TPaHUIl TOCTITOBHOCTEH Ta PYHKIIIN, ITOX1IHI Ta YACTHHHI MTOXIi/HI,
MIepBICHI, 00YMCITIOBATH IHTETPAJH Ta KPAaTHI IHTErPaH, JOCTIJUKYBATH HA EKCTPEMYM
({yHKIIIT, Ha 301KHICTD PSIN.

I cemectp

3micToBuii Moaysab 1. Beryn 1o ananizy

Tema 1. JlilicHi yncaa

IcayBanHs HepamioHaTFHUX drcelr. O3HaYeHHS MIACHOTO Ta ippaioHaIFHOTO YHUCEIT.
YopsiIKOBaHICTh, MIUTHHICTH Ta HETIEPEPBHICT, MHOKHUHH R. ApndmMerndHi oneparii B
MHOXUHI R.

Momyns miicHOr0 Yrcia, HOro BIIaCTHBOCTI.

Tema 2. ®ynkuii, kaacudikaunist pyHkuiii 3a ix BIacTHBOCTIMH .

Tema 3. IlocainoBHOCTI Ta iX rpaHuIri.

OsnauenHs nocnigoBHocTi. OOMexeH1 Ta HeoOMeXeH1 ociigoBHOCTI. O3HaYEHHS
TPaHUIIi TOCITiJOBHOCTI.

Tema 4. HeckinueHHO MaJIi Ta HECKiHYEHHO BeJIMKI MOCJTiTOBHOCTI.
ignmocainoBHOCTI, iX BJacTUBOCTL. PO3KpUTTS HeBU3HAUYEHOCTEI

H. m. . Ta H. B. 11, iX BIacTUBOCTi. ApH(METHYHI BIACTUBOCTI TpaHuUIlb. Tunu
HEBU3HAYeHOCTEN. 301KHICTF MOHOTOHHUX ITOCIigoBHOCTER. Hunco €.
ITigmocaioBHOCTI, iX BJIACTHBOCTI.

Tema S. O3navueHnns rpanuni GpyHkuii B Touni. I'panunsg GpyHkuii mno MHOKHHI.
BaacruBocti rpanuni gyHkmii

OzHaueHHa Tpanuii QyHKOii B Toumi mo Komri ta mo [eifHe, iX eKBIBaJEHTHICTb.
I'pannus dyskuii mo MHOXuMHI, 11 BracTuBocTi. OJHOCTOPOHHI TpaHMUi (YHKIIQ.
Kpurepiii icnyBanus rpanuii. ApudMeTHyHi BIaCTUBOCTI rpaHub QYHKIIH. Po3kpuTTs
HEBU3HAUYEHOCTEH

Tema 6. Busnauni rpanuui. Texnika o0unciieHHs rpaHuIb

[lepia Ta apyra Bu3HauHi rpaHuLi. [HIIi BU3HAYHI rpaHULI.

Tema 7. O0uuc/IeHHs TpaHULb PYHKLII 32 70MOMOI0I0 H. M. ¢.

H. M. ¢. 1 B. B. ¢. Ta ix BnactuBocti. ExBiBasieHTHI H. M. (. Ta iX 3acTOCyBaHHS.
HaBectu npuknagy eKBiBaJIeHTHUX H. M. (..

Tema 8. HenepepBHicTh i TOuku po3puBy QyHKII




OszHaueHHs HenepepBHOCTI PyHKIIIT B Touti (ocHOBHE, 110 Ko, o ['eline, Ha MOBi
npupoctiB). OqHobiyHa HemepepBHicTh GyHKUIT B Touni. Kpurepiit HenepepBHOCTI.
Touku pospuBy. Ix knacudixanis. BracTuBocTi HenepepBHUX Ha CErMEHT (QyHKIIii.
Tema 9. Po3p’si3yBanHs BnpaB. CucreMaTH3allis 3HaHb 31 BCTYITY JI0 aHATI3Y.
3micToBuii MoayJb 2. ludepenuianbne ynciaeHHs: PyHKUil ogHiel 3MiHHOT

Tema 10. [oxigna pynxkuii, ii reomeTpuuHUiA TA MeXaHIYHM 3MiCT.

[ounstra noxinHoi. [loxigHa cymu, pizHuLi, J0OYTKY, YaCTKH TUQEPEHIIHOBHIX
¢dynukin. [ToxigHa ckinaneHoi Ta o0epHeHoi GyHKIiH. TabuuIs HOXiTHUX.
JudepeHniroBaHHs CTENEHEBO-TTOKa3HUKOBUX BUpa3iB. ['eoMeTpU4HUH 3MICT MOXiIHO.
PiBHsiHHS MOTHYHOI Ta HOpMadi 1o Tpadika QyHKii B 3aaaHii Touni. MexaHiuHMHA
3MICT IIOX1JHOI.

Tema 11. IudepenuiiioBni ¢pynkuii, nudepenunian. OcHoBHI TeopeMn
audeperniaabHoro ynciaens. loxinni BUIux nopsaakis

[IpaBo- Ta niBocToponHi noxiaHi. Kpurepiit qudepenuiionocti. [loxigna ¢ynkmii,
3aaHoi napamerpuuHo. Judepeniian, oro 3acrocyBanus. Teopemu Depma, Poss,
Jlarpanka, Ko, I[ToxiaHi BULIMX TOPSAKIB. 3arajibHi MpaBuiia iX 3HAXOPKCHHS.
®opmymna JleliOHina.

Temal2. IIpaBuia Jlonitans

Ipasuna Jlomitas. PO3KpHUTTS HeBH3HAYEHOCTEH BUTIIALY o0 - 0, 0 -00, 00, 1% .
Temal3. YMoBH cTasocTi Ta MOHOTOHHOCTI pyHK1ii. EkcTpemymu ¢yHkuii,
Hali0inblIe Ta HaliMeH1Ie 3HAYEeHHS (YyHKIT

Kpwurepiii cranocri ¢pyHKIIiT. Y MOBH MOHOTOHHOCT1 (DYHKIIIT.

Excrpemymu dynkmii. HeoOxinHa ta 1Bi jocTtaTHi yMOBH eKcTpeMymy. HaiOiibie ta
HaliMeHIIIe 3HaUeHHS HellepepBHOT Ha CETMEHTI QPYHKIIi1. AJITOPUTM X 3HAXOJPKEHHSI.
Temal4. OnykiticTh, TOUKH MEPeruHy i aCHMITOTH KPUBOI

O3HaveHHs omyKII01 Bropy Ta BHU3 (yHKIii. [loctaTHi yMOBH onykiocTi. Touku
nieperuny. HeoOXimHa 1 TOCTaTHS YMOBHU HAsIBHOCTI TOYKH IEPETHHY. ACHMIITOTH
rpadika Gynkiii. CiocoOu BiALIYKaHHS BEPTHKAIBHUX Ta MOXUIMX aCHMIITOT.
Temal5. IloBHe gociainkeHHs GyHKIii Ta modyaoBa ix rpadgikis

3arajgbpHa cxeMa JOCIiKEeHH (PYHKIIIT 33 JOIOMOT Ok OX1THOT.

Tema 16. Po3p’sizyBanns Bnpas. CucremMaTH3allisi 3HaHb 3

qudepeHIliabHOr0 YMCIeHHS QPYHKIIIT 0HIET JIFICHOT 3MIHHOI.

II cemecTp

III monyab. HeBu3nauenmii inTerpan

Tema 1. HeBuznauenuii interpaj. Meroj 0e3nocepeIHbOr0 iHTerpyBaHHsI.
IlepBicHa, HeBU3HAYCHHH iHTErpaj. BiaacTuBocTi HEeBU3HAYEHOTO iHTEerpaia. Taommist
OCHOBHHX IHTEIPaJIiB.

Tema 2. InTerpyBaHHsi METOJ10M MiJACTAHOBKH

Meron 3amMiH{ 3MIHHOI.

Tema 3. InTerpyBanHsi YaCTHHAMH

CyTh MeTORy iIHTErpyBaHHS YaCTHHAMH. SIKOT0 BUTIIAMY MimiHTerpanbHi GpyHKI
BHMAararoTh IHTErpyBaHHA YacTHHAMU? MeToj] HeoO3HaYeHUX KOeiIliEHTIB Mpu
IHTErpyBaHHI YaCTHHAMH IS iHTETPAIIiB TUITY

IP(x)e‘*de, jP(x)sinocxdx, jP(x) cosaxdx, e P(x)— MHOrouseH.

Tema 4. InTerpyBaHHs eJIeMEeHTAPHUX APO0iB

[IpaBwuibHi i HeMpaBwIIBHI ApoOu. BuinenHs minoi yactuHu. [HTErpyBaHHs
eneMmeHTapHux npo6is I ta Il Tumis.

Tema 5. InTerpyBanHs pamioHaTbHUX (PYHKITIH

Po3knan npaBriibHOTO ApOOY Ha CyMy €lIeMEHTapHHUX. AJITOPHTM 3HAXOKEHHS
HEBU3HAUYCHHX IHTErPaiB Bijl pamioHAIbHUX (PYHKITIH.

Tema 6. InTerpyBanHs ippanionalTbHUX BHPa3iB

Partionamizarisa iH'?er‘paJIiB BUTIISULY

(ax+b) .
IR(X’ x")dX, J’ka’ | J de, reQ i=Im InTerpyBanHs OiIHOMHHX
{cx+d
mudepenItianis. Pamionanizalis iHTerpaiB BUTISITY J R(X, [ax? + bx + c)dx-
[lixcranoBku Eiinepa.
Tema 7. IHTErpyBaHHS TPUTOHOMETPUYHUX (PYHKLII

Partionasnizartist iHTErpaiB BUTIISAY [R(sin X, COS X)dX 32 I0MOMOrot0 YHIBepCcaIbHOI




IiJICTAHOBKH { _ tg X. Oxpemi Bunajxu interpyBanus Qynkuiii R(sin x, cos x) .
2

Tema 8. Po3p’sizyBanns Bnpas . CucreMaTH3aiis 3HaHb 1o TeMi “HeBuzHaueHMit
iHTerpan”
IV Mopyas. 3acTocyBaHHSI BA3BHAYEHOT0 iHTerpajia

Tema 9. O0unciieHHs BU3HA4YEHOTO iHTerpaia 3a ¢gopmy.oo HeoTona-Jleiionina
®dopmyna Herotona-JleliOHila Ta yMOBH 1i 3aCTOCYBaHHs. 3aMiHa 3MIHHOI Y
BU3HAYEHOMY iHTerpai. [HTerpyBaHHs YaCTHHAMH y BU3HAUYEHOMY IHTErpaJli.

Tema 10. HeBnacHi inTerpanu

HesnacHi inTerpanu I - ro poay, ix BnactuBocti. HepnacHi inTerpanu Il - ro pomy, ix
BJIACTHUBOCTI.

Tema 11. KBagpoBHi ¢pirypu Ta ix niomri

OsHaueHHs KBaJpoBHOI Qirypu Ta ii mutomi. Tunmu KpuBUX Ta crocodu ix 3a/1aHHS.
[Tnoma xpuBoMiHiHOI Tpareii Ta KpUBOIIHIHHOTO CEKTopa.

Tema 12. CnpsmiiioBani KpuBi Ta iX J0BKHHH

CrpsIMITIOBaHICTh Ta JIOBXKHHA KPUBO1, 33/IaHOI TTApaMETPUYHO.

CrpsIMITIOBaHICTh Ta JIOBKMHA KPHUBOI, 33JITaHOT SIBHO PIBHSHHSM B JICKapTOBil Ta
MOJISIPHIN CUCTEMax KOOPIUHAT.

Tema 13. O6’emu Tin o6epTaHHs

Ky6oBHe Tino, iioro 06’em. Kpurepiii kyooBHocTi. O6’eM Tina odepranus. LlenTp Baru
KPHUBOJMIHIHHOI Tpamneltii, qpyra Teopema ['yipaina.

Tema 14. Ilnomi noBepxoHb 00epTaHHA

[ousTTs rutomti moBepxHi o6epranns. OOUMCIEHHS IO ITOBEPXHI 00epTaHHS
KPHUBHX, IO 33/IaH1 MapaMeTPUYHO Ta SIBHO B JIGKAPTOBIl 1 MOJSIPHINM cUcTeMax
koopauHart. L{eHTp Baru kpuBoi, mepmra teopema ['ynpaina.

Tema 15. Po3p’si3yBanns 3aaau. CucremMaTu3allis 3HaHb 3 TEMH

“3acTocyBaHHS BU3HAYEHOTO iHTErpama’.

IIT cemecTp

V moayab. Paau. JIudepennianbie unciendst pyHkniii KiibKoX 3MiHHHX

Tema 1. OcHoBHI mOHATTS Ta GakTH Teopii UncaoBUX psaaiB. O3HaKH 30iKHOCTI
J0IaTHUX psiAiB. 300xkHI, po30ixkHi psian. HeoOxigHa yMoBa 301KHOCTI. 3aJIHMIIIOK PSIy.
3B’30K MK 30DKHICTIO Py Ta HOro 3anumKy. O3HAKM TOPiBHIHHS JJIs HEB1J €EMHHUX
psaniB. Os3nakm 30ixHOCTI J{amamOepa, Ko Ta iHTerpaabHa JjIs HEBiA €EMHHAX PSIB.
Tema 2. 30i:kHicTh psiAiB i3 wienamu 10BiTbHOr0 3HaKy. Criojiy4yHa i mepecTaBHa
BJIACTHBOCTI 30iKHUX psaaiB. 3Hako3MiHHI psmu. O3Haka JletiOHina. AGCOTIOTHO i
YMOBHO 301kHI1 psiay, ix BnactuBocTi. CromydHa BIAaCTHBICTh 301KHHUX PSAIIB.
[lepecTaBHa BiacTUBICTh aO0COMIOTHO 30KHUX psAAiB. [lepecTaBIsHHS WIEHIB yMOBHO
30DKHUX psniB. Teopema Pimana.

Tema 3. ®yHkuioHA/IBLHI NocaiI0BHOCTI. DyHKIIOHAIBLHI pAaK

[TonsTTs HyHKIIOHANBHOI TOCIIIOBHOCTI Ta PyHKIIOHATBHOTO paxy. O0nacTb
BH3HaUEHHS Ta 301KHOCTI (. 1., . p. [loHATTS MOTOUKOBOI Ta piBHOMIpHOT 301KHOCTI .
. PiBHOMIipHa 301KHICTh QyHKITIOHaTBHOTO psaxy. O3Haka Beliepmrpacca piBHOMIpHOT
30DKHOCTI QYHKIIOHAIEHOTO PSAy. YMOBH HEMEPEPBHOCTI CyMHU (hYHKITIOHATBHOTO
psAmy Ta rpaHuIl GYHKIIOHAIEHOI TOCITiZOBHOCTI.

[lounenne iHTErpyBaHHs Ta ArdepeHIiFOBaHH (PYHKIIIOHATEHUX PSIIIIB.

Tema 4. Crenenesi psaau. Psaau Teiinopa i MakJiopena

[onsTTs cTeneneBoro psay, noro koedinieHTiB. O6iacTb 301KHOCTI CTENEHEBOIO Py
(reopema Komri-Anamapa). PiBHOMipHa 301KHICTh CTENEHEBOTO Py, HETIEPEPBHICTh
vioro cymu. llouneHHe iHTerpyBaHHs i AUQEPEHIIFOBAaHHS CTENIEHEBUX PSIIB. P
Teitnopa. Kpurepiii po3BuHeHHs QYHKIIII B cTerieHeBUi psia. Po3kias B cTeneHeBi psau
byHkIii €', sinx, cosx, In(1+x), arctgx, (1+x)“.

Tema 5. O0uncIeHHS 32 J0NOMOI0I0 psiAiB

Posknan B creneneBi psiuu GyHKIin €', Sinx, cosx, In(1+x), arctgx, (1+x)*.

Tema 6. ITonsitTa pyHKUIT KiIbKOX 3MiHHNX. ['paHnns Ta HenepepBHicTH QyHKIIT
KIJIBKOX 3MiHHUX

OsnaueHHs QyHKUIT KiTbKOX 3MiHHUX. O0IacTh BU3HAYCHHS Ta MHOXKMHA 3HAYEHb
¢$yHKUIT KUTbKOX 3MiHHMX. JIiHIi piBHS Ta HOBepXHi piBHA. O3HaueHHs rpaHuli QyHKii
KUIBKOX 3MIHHUX Ta KpUTepid rpanuli. Teopemu mpo rpaHuii GyHKIIT KITbKOX
3MiHHHX.

O3HaueHHs HellepepBHOCTI PYHKIIT KIIbKOX 3MIHHUX. BracTuBocTi HenepepBHUX




¢ynkuiii. Teopemu Beitepmrpacca, bonprano-Komi, KanTtopa ams HenepepBHEX
(yHKLIH KUIBKOX 3MiHHHX.

Tema 7. IndepenuifioBHicTs pyHkuii KibKOX 3MiHHIX

O3HaveHHsS YaCTHHHOTO MPUPOCTY Ta YACTUHHOI MOX1AHOT PYHKIIT KIJTbKOX 3MIHHHUX.
[IpaBuIio BinmrykaHHs YaCTHHHUX NOXITHUX QYHKII] KUTbKOX 3MiHHUX. [loBHUH
npupicT QYHKLIT KITbKOX 3MIHHUX, 11 JUQepeHiiioBHICT. 3B 530K MiX
mudepeHiioBHICTIO (QYHKIIT Ta ICHYBaHHAM YaCTHHHUX MOXiAHUX. JlocTaTHs yMoOBa
mrdepeHiiioBHOCTI QyHKIIT KinbKoX 3MiHHHX. JloTHyHa rutommHa 110 rpadika GyHKii
z = f(x; y); ii piBusuHst. Hopmaib 10 moBepxHi z=1(x; y), piBHSIHHS HOpMAJII.
Teopemu npo audepeHIiiioBHICTh cKinaieHol PyHKIIT KiTbKOX 3MiHHUX. DopMmynu asist
BIJIIIIYKaHHS TIOX1THUX Ta YACTUHHMX TMOXITHUX CKiIaaeHoi QyHkiii. O3HaueHHS
noxigHoi 3a HanpsMoM. Dopmyna JUTs BiIIyKaHHS MOXiAHOT 3a HanpsMoM. ['paiieHT.
[oxinui Ta audepenniany Bummx nopsiakis. Gopmymna Telinopa ans GyHKIIT JBOX
3miHHUX. [ToHATTS HessBHOT (yHKI. JJudepeniitoBaHHs HESIBHO 3aJaHUX (YHKIIIH.
Tema 8. Po3p’si3yBanHst 3aga4. CucreMaTu3allisi 3HaHb 3 TEM

“Psimm ” ta “/lncepennianbHe YUCIeHHs GYHKITIH KUTbKOX 3MIHHUX .

VI Moayas. IHTerpanbHe YncJIeHHS (PYHKIINH KIJIBKOX 3MiHHIX
Tema 9. O3naueHHs NoABiiiHOro iHTerpaiaa. BaactuBocti noasiliHoro inTerpasa.
O04yucieHHs MOABIIHOIO iHTErpaga
3amadi, 110 IPUBOAATH 0 MOHATTS MMOABIHHOrO iHTerpana. O3HaYeHHs MOABIHHOIO
iHTerpasna, ioro BiaactuBocti. OOYHCIeHHS MONBIHHOrO IHTErpaa y BUNaaKy
MPSIMOKYTHOT 0071acTi. OOUMCIIeHHS MOBIHOTO iHTErpaia Mo KpUBOMIHIHHIA 00JIaCTi.
Tema 10. 3amina 3MiHHMX y noABiliHOMY iHTerpaai. O04ucIeHHs MO MJIOCKUX
(iryp i 00’emiB Tix1 32 ToMOMoOroI0 MOABIIHUX iHTErpaxiB
BinoOpaxkenns miockux obnacreil. Busnaunuk S1ko6i. 3amiHa 3MIHHHX Y TOABIHHOMY
iaTerpani. [logBifiHuiA iHTErpaj y MOMIpHUX KoopAumHaTaX. DopMyn ajist 00UHCITCHHSI
TUTOII TUTOCKHUX (iryp 3a JOMOMOTOO MOABIMHUX iHTerpaniB. O0uuncieHHs 00’ eMiB TiJ 32
JIOTIOMOT OF0 TIOJIBITHUX THTETpaiB.

Tema 11. O0unc/IeHHS MJIOL MOBEPXOHDb 32 I0NMOMOTI0I0 MOABiifHUX iHTerpajin
O3HaveHHS IO KPUBOMIHIHHOT TOBepxHi. DopMyIH 1Sl O0YUCIICHHS TIIOMT

TTOBEPXHI.
Tema 12. /lesiki 3acTocyBaHHsI MOABiiiHUX iHTerpaiiB B MexaHiii
OO6uncienHs1 MacH TII0CKOI HEOMHOPIAHOI MaTepiasibHO1 QirypH, ii CTaTHIHUX MOMEHTIB
Ta MOMEHTIB iHEpIITii BITHOCHO KOOPAMHATHUX ocell. OOUHCIICHHS KOOPIUHAT IICHTpa
Baru miei ¢irypu.
Tema 13. IloTpiiinuii inTerpai. O04Unc/IeHHA MOTPiiiHUX iHTerpajis
O3HaveHHs MMOTPIHHOTO iHTEerpaja, Horo BIacTUBOCTI. OOUHCIEHHS TOTPIHHIX
IHTErpalliB y BUIIAKy MPSIMOKYTHOTO mapajenerinena. OOUnCciIeHHs MOTPIHHIX
IHTErpalliB y BUMAIKY JOBUIHHOI 00IACTI.

Tema 14. 3amina 3MiHHUX B OTpiliHMX iHTerpanax. O64ucjeHHs 00’ eMiB T 3a
J0NIOMOT 010 MOTPiiHUX iHTerpaais
3amina 3MIHHHX Yy TOTpiiHOMY iHTerpaini. OOUrCIeHHs MOTPIHUX IHTErpalliB MIITXOM
Mepexoy A0 IMITIHAPUIHUX Ta chepuIHUX KoopauHaT. OOUucIeHHs 00’ €MiB Til 3a
JIOTIOMOT'OI0 TIOTPIMHMX 1HTErpaiB.

Tema 15. KpuBoJiniiini interpanu I tunmy

3anaya, 0 IPUBOAMUTH A0 MOHATTS KPUBOIMiHIMHOrO iHTerpana | tumy. O3HaueHHs
KpHUBOIiHINHOrO iHTerpana | tumy i ciocoOu #oro o6uncineHHs. 3acTOCYBaHHS
inTerpanis | Tamy nmpu o6YMCIIEHH] TUTOMT IMUTIHAPUYHUX TIOBEPXOHB Ta PO3B’I3yBaHHI
MOMEHTIB iHepIlii BiTHOCHO KOOPAMHATHUX OCEW YH IJIOIMIMH, BiAITyKaHHS IIEHTpa
Baru).

Tema 16. Kpusoainiiini interpaau II tTumy

3anaya, 10 IPUBOJUTD A0 MOHATTS KpUBOMiHiiHOrO iHTerpana Il tumy. O3HayeHHs Ta
oOuucneHHs KpUBOMiHiIHHUX iHTerpaniB Il Tumy. BrnactuBocTi KpuBONMiHIMHIX
inrerpanis Il Tumy.
Tema 17. B3aeM03B'130K Mi’k KPHBOJIIHIHHMMH Ta KPATHUMHM IHTerpajiamMu
®opmyna ['pina-Octporpaacbkoro. O04YHCIEHHS IO IUIOCKUX (QIiryp MpH A0MOMO3i
KPHUBOMIHIAHUX iHTErpajiB. Y MOBU HE3aJEKHOCTI KpUBOMiHIHHUX iHTerpanis Il Tumy
Big (opmu uUIAXy iHTerpyBaHHs. BimHoBineHHs QyHKUii 2-0X 3MiHHHX 3a i HOBHUM




mudepeHianoM.
Tema 18. Po3p’sisyBanns 3axa4. CucremaTu3ailisi 3HaHb 3 TEMH
“InrerpanbpHe yncneHHs QYHKLIN KUTbKOX 3MIHHUX .

IMoaiTuka kypcy

CucreMa OiHIOBAHHSA
Ta BUMOI'H

Jiis 3100yBaviB BUIOI OCBITH BiJ[BiyBaHHS 3aHAThH € 000B’SI3K0BUM. [loBakHMMU
OpUYMHAMH JJIs HESBKM Ha 3aHATTA € XxBopoba abo akajeMidyHa MOOUIBHICTB, SIKi
HEOOXITHO MiATBEP/PKYBATH JIOKyMEHTaMHU. BiacyTHICTh 3100yBaua Ha 3aHATTIX
nependavae caMmoCTiiiHE ONpaIlOBaHHS MarTepially Ta He 3BUIbHSAE 3700yBava Bix
BUKOHAHHS 3aBJAaHHA CaMOCTIMHOI IIIATOTOBKA a0o0 3aBJaHHSA IIOTOYHOIO Ta
MiICYMKOBOT'O KOHTPOJTIO.

CTyneHT IMOBUHEH BiIIpaIfoBaTH a00 Nepe3aaTy eBHUI BUI POOOTH y BHITAIKAX:
— CTYJEHT MpOIYCTHUB JIeKIIiifHe 3aHATTs (Y IbOMY BHIIaJKy CTYJEHT 3000B’s3aHUI
CaMOCTIHHO OBOJIOITU MPOIMYIIICHUM MaTepiajioM Ta BiIMOBIJIAaTH HAa MUTAHHS B MEXax
BHUBUYEHOI'0 TEOPETUYHOT O MaTepiay);

— CTYJIEHT INPOMYCTHB NMpPaKTUYHE 3aHATTA (y IbOMY BHUIAJIKy CTYIEHT 3000B’SI3aHUIMA
CaMOCTIHHO OBOJIOJITH MPOIMYIIEHHM MaTepiajloM Ta YMITH 3acTOCOBYBAaTH HOro Ha
MIPAKTHIIL; BIIIIPAIbOBAHE 3aHSTTS OLlIHIOETHCS);

— SIKIIO MiJI 9ac MPAKTUYHUX 3aHATHh CTYJCHT OTPHMaB HE3aJ0BUILHY OILIHKY (Y I[bOMY
BHIIQJIKy CTYAEHT 3000B’s3aHUI CYMIIIHHO OBOJIOZITH MaTepiaioM Ta BMIHHIMH
3aCTOCOBYBATH MOr0 Ha MPAKTHIII; BIANPAIlbOBAHE 3aHSATTS OL[IHIOETHCS).

[Tpu yMOBi BiZICyTHOCTI 3a00prOBaHOCTEN Ta HAMMCAHHI MOAYJIHUX KOHTPOIBHHUX
pOOIT Ha TTO3UTHBHY OILIIHKY, 3aJIIK BUCTABIISETHCS aBTOMATHYHO (CTYAEHT JOMYCKAETHCS
JI0 ICITUTY).

CamMocriiiHa po0oTa BKIIOYA€ TEOpPETHYHE BUBYCHHS MHTaHb Ta BiIIpaIfOBaAHHS
MIPaKTUYHUX HABUYOK MependayveHnX MPOrpaMHUM MaTepialioM, IO CTOCYIOTHCS TEM
HaBYAJIBHOI JAWCITUIUTIHY, SKi HE BBIMIIIM B JICKIIIHHWNA Kypc, a00 OymHm pO3TISHYTI
KOPOTKO, iX TOrInOJieHe BWUBYEHHS 32 PEKOMEHIOBAHOIO JITEpaTypolo, a TaKOX
BHKOHAHHS 3aBAaHb 3 METOIO 3aKPIMJICHHS TEOPETUIHOTO MaTepiay.

OO0OB’S3KOBO JTOTPUMYBATHUCh HOPM €TUYHOI TOBEAIHKA Ta aKaJAeMidHOl
nmobpouecHocTi, mependadennx «KomekcoMm akameMigHoi moOpodecHocTi Kam’sHers-
[ominpchKOro HaIlIOHATFHOTO YHIBEpCcHUTETY iMeHi IBaHa OrieHkay.

OmiHtoBaHHs 3700yBaviB BHINOI OCBITH 3HiHCHIOETHCS 3rigHO «llomoxkeHHST TIpO
PEUTHHTOBY CHCTEMY OIIHIOBaHHS HaBYAJHHHUX IOCATHEHb 3400YyBayiB BHIOi OCBITH
Kawm’srenp-1loainschkoro HamioHaIbHOTO YHIBEpCUTETY iMeHi [BaHa OrieHkay.
MakcuManpHAN 0anm OIIHKKA TOTOYHOI YCHINIHOCTI 3100yBadiB BHIIOI OCBITH Ha
HaBYaJIbHUX 3aHATTAX PiBHUI 12.

3m00yBau BUIIOI OCBITH, 3HAHHS, YMIHHS 1 HaBUYKMA SIKOTO Ha HAaBYAJIHHHUX
3aHATTAX OIiHEHO Bif 1 10 3 OaiiB, BBAXKAETHCS TaKWM, IO HEJOCTATHBO ITiITOTYBABCS
IO [WX 3aHATh 1 Mae akaaeMiuHy 3a00proBaHICTh 3a pe3ylabTaTaMH ITOTOYHOTO
KOHTPOJTIO.

OO0paxyHOK pe3yabTaTiB HaBYAJIBHOI NiSUTBHOCTI Ta
peiTuHrOBa OIiHKAa y Oanax 3HaHb, YMiIHb 1 HABMYOK Ha HAaBUYAJBHUX 3aHATTAX 3
HAaBYAJIBHOTO (3MICTOBOTO) MONYJISI OOYMCITIOETHCY 33 TAKOK (POPMYIIOIO:

r=\0,05*r+04 *rma,

X
ne I' — cepenHs OIiHKa HaBYAIBHOI MISUTEHOCT] Ha HaBYAJIbHHUX 3aHATTSIX;

lmax — BCTAHOBJICHHH MaKCMMaJIbHO MOXJIMBUK 0ajl Ha OLIHIOBAaHHS pe3yJbTaTiB

HaBYaJIbHOIL ,Z[iHJ'IBHOCTi Ha HaBYAJIbHUX 3aHATTAX 3 HABYAJIbHOI'O (3MiCTOBOFO) MOIYJIA.
PO3MO/ILT BAJIB 3A 3MICTOBUMM MOYJIAMM:
1 Ta 3 cemecTp

IoTouHuii i MoayILHMIA KOHTPOJIB (60 6asiB)

Ex3amen Cyma

3MicToBHMiA MOayb 1 3MicTOBHI MOAYIb 2
(30 Gaiis) (30 Gaiie)
Iorounnit MKP Ilorounnit MKP
KOHTPOJb KOHTPOJIb 40 1OQ
156anis | 156anis | 15 Ganis 15 Ganis Oaxie




PexomeHnoBana jireparypa

2 cemecTp

IMoTounwnii i MoxyabHMIT KOHTPOJH (100 6aniB)
3MicToBHIA MOy 1 3MicTOBHIA MOTYITH 2
(50 6aniB) (50 Ganis)

TToTounwmii MKP ITorounuit MKP
KOHTPOJIb KOHTPOJIb
206aniB 300aiiB 200aiB 30 OaniB

MopaynpHi KOHTpOJbHI pobotu Nel, 3, 5 MicTate 6 3aBJaHb, 3a INPaBUIIbHI
BIAIMOBi/I Ha SIKi 3apaxoBYIOThCA BiamoBimHO mo 2,5 6.; 5 6.; 2,5 6. 3a KoxHe.
MoynbHi KOHTpOJIbHI poOoTu Ne2 Ta 6 MICTSTh 4 3aBIaHHS, 33 MPaBUJIbHI BIAMOBIII
Ha sIKi 3apaxOBYIOTHCS BIAMOBIAHO 1m0 3 0. 3a KOkHE. MOAyJIbHAa KOHTPOJIbHA POOOTA
Ned mictuth 3 3aBHaHHS, 3a MPAaBWJIbHI BIIMOBIAI Ha SIKi 3aPaXOBYIOTHCS BIAMOBIIHO
no 10 6.3a KOXKHE .

MoaynbHy KOHTpOIBbHY podoTy Ne 1, 2, 5, 6, olliHeHy MeHIIe HiX Ha 9
6aiB,MOTPiOHO BUKOHATH MTOBTOPHO.

MoaynsHy KOHTPOJIbHY poboTy Ne 3, 4, olliHeHy MeHIIe Hix Ha 18 Gais,
MOTPiIOHOBHUKOHATH ITOBTOPHO.

Axio 3M 143M 2 > 36 (a60 x 3M 5+3M 6 = 36), TO CTYJCHT JOIYCKAETHCS
J03/1a41 eK3aMeHy.

pe3yabTaTaMy MOTOYHOT'O0 KOHTPOITIO.

V iamomy Bumaaky (< 36) — He IOMyCKarOTh 10 3/a4i eK3aMeHy.
CeMecTpoBHil 3aIliK 32 YMOBH BiZICYTHOCT1 3a00pTOBaHOCTI BHCTABJISETHCS 32

OcHoBHa JiiTeparypa

Buma maremMarrka B mpuKIIagax i 3amadax: y 2 1. T.1: AHamiTH9HA TeoMeTpis Ta
miHiHa anreopa. JudepeHmianbHe Ta IHTErpajbHE YHCIEHHS (YHKIUH OmHIET
3miaHOI: HaB4. mocioHuk / JI.B.Kypma, JK.b.Kamy6a, I'.b.Jlimauk [Ta iH.]; 32 pemn.
JI.B.Kypmn. — Xapkis: HTY «XIIl», 2009. — 532c.

Buia mMarematrka B nmpuKiIagax 1 3agauax: y 2 T. T.2: JIudepeHiianpHe YUCIEHHS
(byHKII O0arathox 3MiHHHX. JludepeHIiaapHi piBHSAHHS Ta PSONA: HAaBY. IMOCIOHUK /
JI.B.Kypna, H.O.Kupmmnosa, ['.b.Jlinauk [Ta in.]; 3a pen. JI.B.Kypmu. — Xapkis:
HTY «XIIl», 2009. — 432c.

Marematnununii anamiz 1. JludepeHmiaasHe dYucieHHS (YHKIIE oaHiel 3MIiHHOI.
30IpHUK 3a1a4 A po3paxyHKOBHX pooOir [Enextponnuii pecypc] / KIII im. Irops
Cikopcekoro; ykman. HO.B.bormanoBcekuii, B.I'.bonmapenko, A.}O.Maknes,
I'.b.Iloakomsin — Kuis: KIII im. Iropst Cikopcrskoro, 2020. -59 c.

HasunoB M.O. Kypc maTreMaTH9HOTO aHAII3y: MAPYYHUK: y 3-X yacTHHaX. YacTrHa
1. ®ynkmii oxHiei 3minHOT / M.O. [laBuaoB. — 2-re BuAaHHs., mepepo0. i gomos. — K.:
Bunma mxomna, 1990. -366 c.

HasunoB M.O. Kypc maremaTn4yHoro aHamizy: Nipy4Huk: y 3-x yacTuHax. YactuHa
2. ®ynkmii 6aratbox 3MiHHUX 1 mudepennianphi piBHsHHS / M.O. [laBumos. — 2-re
BHJIaHHSL., TIepepo0. i gonos. — K.: Buma mkoma, 1991. — 383c.

yama H. M. IlpakTkymM 3 MaTeMaTH4YHOTO aHamizy: Bcerynm mo anHamizy.
Hudepentiansue uncinenss: Hasu. mocionuk / H.M. Ulynna, A.A. Tomycsk. — K.;
Bunma mxomna, 1993. — 375 c.

Hlynna H. M. [Ipaktukym 3 MaTeMaTH4HOro anamuisy: [HrerpanpHe uncinenns. Psaau:
Hagu. nocionuk / H.M. llynna, A.A. Tomycsk.. — K.: Bumia mkona, 1995. — 541 c.
Copuu H.M. IlpakTtukym 3 MaTeMaTHYHOTO aHaji3y : HaByalbHUH mociOHuk/ H.M.

Copuu, B.A. Copuu. — Kawm’suenp-Iloginscekuii : Kam’suernp—Iloginecekuid
HalloHaNbHUN yHiBepcuTeT iMeHi [Bana Orienka, 2018, — 67 c.
JlonmomizkHa

©Ouxrtenronsy [.M. Kypc nuddepenunansnoro u uHTErpassHoro ucurcieHus. B 3
tomax. Tom 2. Bunasaunrso Jlans. 2009. -800 c.

HasunoB M.O. Kypc maremMaTn4HOro aHamizy: Migpy4yHUK: y 3-X yacTHHax. YacTuHa
3. Enementu Teopii dyHkuii i ynkuioHansHoro anamnizy / M.O. JlaBumoB. — 2-re
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BHUJaHHsL., iepepo0. i gomos.—K.: Buma mkona, 1992. —359 c.

Yucnosi Ta (GyHKLIIOHANBHI PSAANX: METOJ. MaTepiaiu A caMOCTiHHOI poOOTH CTY/.
¢iz.—mat. ¢—ty. [nauBigyansni 3aBmanns / FO.B. I'natiok, [.b. KoBamsceka, C.O.
Kpine, B.A. Copuu, H.M. Copuu. — Kam’suens—Iloginbepkmii: Kam’sHenb—
[Moninbchkuit HamioHanbHUi yHIBepcuterT, 2008, — 39 c.

Judepentiianbue uncineHHs (QyHKIIH OfHIET 3MIHHOT: METOIWYHI PEKOMEHIAIIIT JTst
cryaeHTiB  ¢iz.—mar. ¢-ry. IHguBinmyaneHi 3aBmanns / 1O.B. Tnartiok, Lb.
Kosanscbka, C.O. Kpine, H.M. Copuu, B.A. Copuu. — Kam’sHerb—IlogibChKHiA;
Kam’saernp—Iloninbchbkuli HallioHABLHUE yHIBepcUTeT iMeHi [Bana Orienka, 2009, —
46 c.

InuterpajbHe YMCIEHHS (QYHKIIA ofHiel 3MIHHOI: METOJA. PEKOMEHJAIlli JyIs
opranizaiiii camoctiiiHoi poboTu cTyneHTiB diz.—mat. p—Ty. [HAMBIyabHI 3aBAaHHS
/ KO.B. T'nmatiok, L.b. KoBanbceka, C.O. Kpine, H.M. Copuu, B.A. Copuu. —
Kawm’suenp—Ilopinbehkuii: Kam’sHerp—[loaiibChKuii  HALlIOHATLHUN  YHIBEPCHUTET)
imeni Ieana Orienka, 2010, — 60 c.

[TonBiiiHMiA IHTErpal Ta HOro 3aCTOCYBaHHS. MeTo/l. peKOMEH Il ISl CAMOCTIHHOT
poGotu ctya. ¢iz.—Mar. pak—ry. [nauBinyansHi 3aBaanns / ['natiok 0. B., Copuu B.
A., Copuu H. M. — Kam’sinenp—Tlominbcbkuit: [T «MenoGopu», 2011, — 40 c.
Maremarnunnii anani3. [nanu npakrtuaaux 3avsats / H.M. Copuu, B.A. Copuy,
Kawm’suenp-Iloainschkuii  HalliOHAbHUE yHIBepcuTeT iMeHi IBana OrieHka. TIIT,
“Menobopu-20067, 2018, -52 c.

Copua H.M. Marematnunmii anani3. [Inann npaktndaux 3asth. [lepenik mutaHb
exzameny / H.M. Copuu, B.A. Copuu — Kam’seus-Iloginscekuii: AbOerka-CBirt,
2019. — 24 c.

JudepeniiianbHe Ta iHTErpaibHe YucIeHHs GYyHKIT qidcHoi 3MiHHOI. [TpakTH4Hi
3aHATTSA: HaByalbHO-MeTomuuHui nocioHuk/ H.M. Copuy, B.A.Copuu.-
Kawm’saenp-Tominechkuii:BumaBens 3oneiiko .1°., 2020 -32c.

IaTerpanpae uncnaenas GyHKIT oxHieT aificHo1 3MiHHOI. [IpakTHYHI 3aHATTS:
HaBYabHO-MeToauuHui nocionuk / H.M. Copuu, B.A.Copuu.- Kam’sHels-
[oninscpkuit: BumaBannteo Aberka Cait, 2022. - 40 c. Buganns apyre,
repepobIieHe 1 JOMOBHEHE.




