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BCTYII

[Iporpama HaBuUanbHOI IUCHUILIIHA «MaTeMaTHYHHI AaHaJdi3» CKJIaJeHa BIAMOBITHO 0
OCBITHBO- IPOQECiifHOT MPOrpaMH MiArOTOBKU «0aKaJaBp»
crientiabHOCTI 113 — [IpuKIagHa MaTeMaTUKa

1. Onuc HaBYAJILHOI JUCHHUILTIHA

1.1. Meroro BHUKJIaAaHHS HABYAIbHOI IUCUUIUIIHA € HaJaHHSA MalOyTHIM creriagictaM
3HaHb y Taly3l Cy4aCHOTO MaTEMAaTUYHOTO aHATi3Yy.

12 OCHOBHI/IMI/I 3aBJJaHHJIMNU BHUBYCHHIA [[I/ICI_[I/IHJIiHI/I € HaB4YaHH: CTy,[ICHTiB TeOpCTI/I‘IHI/IM
OCHOBaM 1 MeETOJIaM MaTE€MaTH4YHOTO aHaji3y Ta 3aCTOCYBAaHHIO IIUX METOJIB IS
PO3B’sI3aHHS PI3HOMAHITHUX 33724 TEOPETHYHOTO Ta MIPAKTUIHOTO XapaKTepy.

1.2.1. ®opmyBaHHS HACTYIMHHUX IHTETPAIBHOI Ta 3arajJbHUX KOMIIETEHTHOCTEH

IKO1.3naTHicTh poO3B’sI3yBaTH CKJIAAHI CIEIiali3oBaHi 3a1adi Ta MPaKTUYHI MPoOIeMH
NPUKIIAJAHOI MaTeMaTuku y npodeciiiHiil AismpHOCTI abo y mpoleci HaBYaHHS, 10 rependayae

3aCTOCYBaHHA MAaTeMaTHYHUX TEOpii Ta METOJIB 1 XapaKTepU3yeTbCs KOMIUIEKCHICTIO Ta
HEBHU3HAYCHICTIO YMOB.

3K06. 3gaTHICTH 70 aOCTPAKTHOTO MUCJICHHS, aHATI3Y Ta CHHTE3Y.
1.2.2. ®opmyBaHHS HACTYIMHHUX (DaXOBUX KOMITETEHTHOCTEH

@®KO1. 3pgaTHicTh BHMKOPHUCTOBYBaTH ¥ aJanTyBaTH MaTeMaTH4HI Teopii, METOAH Ta
NpUHOMH JJIS TOBEICHHS MaTEMaTUYHUX TBEP/XKEHb 1 TECOPEM.

@®KO02. 3naTHiCTh BUKOHYBATH 3aBJaHHs, C(HOPMYIbOBaHI y MaTeMaTHUHIN (OpMi.

@®K17. 3marHicTh pO3YyMITH MaTeMaTH4HI JOBEACHHS, 3alpPOIIOHOBYBAaTH OpPUTiHAJBHI
JIOBE/ICHHS, BCTAHOBJIIOBATH X NMPABMIBHICTD 1 OTPUMYBATH BHCHOBKH.

1.3. KinbkicTs kpeauTiB — 30
1.4. 3aranpHa KiabKicTb ToguH — 900

1.5. XapakTepucTrKa HaBYAIbHOI TUCIUTUTIHH

O06oB’s13x0Ba
Jlenna ¢opma HaBYaHHS ‘ 3aouHa (qucTaHIiifHa) hopMa HaBUYAHHS
Pik miaroroBxu
1, 2-ii |
Cemectp
1,2, 3, 4-ii |
Jlexii
224 ron. |
[TpakTUyHi 3aHATTA
256 roa. ‘

JlaGopaTopHi 3aHITTS




Camocriitna po6ota

420 rop. |

y TOMY YHCIIi iIHIUBIyaabHi 3aBIaHHS

1.6. 3armmanoBaHi pe3ynbTaTH HAaBYaAHHS:

YV pesynomami eusuennsa oanozo Kypcy cmyoeHm nosuneH

3HATH:
— TEOpIo MIWCHUX YUCEIT;
— BJACTUBOCTI TPAHMLIb YUCIOBUX MOCIIOBHOCTEH Ta YUCIOBUX (YHKIIIN;
— BJIACTUBOCTI HeTepepBHUX (DYHKIIIH ;
— mudepeHuiagbHe YHCACHHS QYHKIIIH 01HIET 3MIHHOT;
— METOAM IHTETPYBAHHS JUIS 3HAXOPKEHHS NMEePBICHUX (PYHKITIH;
— Teopito iHTerpaia PimaHa Ha Bifpi3Ky Ta ii 3aCTOCYBaHHS;
— Teopito 301KHOCTI HeBJIACHUX 1HTErpaliB PimaHa;
—  Teopito 301’KHOCTI YUCTIOBUX PS/IIB;
— Teopito pIBHOMIPHOT 301KHOCTI ()YHKIIIOHATLHUX TIOCIITOBHOCTEH Ta Ps/IiB;
— TEOpII0 CTETICHEBUX PS/IIB;
— @JIEMEHTH TE€Opii METPUYHHUX, HOPMOBAHMX Ta €BKJIIJIOBUX MTPOCTOPIB;
— BJIACTUBOCTI TPaHULb QYHKIIH KIJTBKOX 3MiHHHX;
— BJACTUBOCTI HemepepBHUX (DYHKIIIH KIIBKOX 3MIHHUX;
— audepeHuiagbHe YUCACHHS QYHKILINA KITBKOX 3MIHHHX;
— TeopeMH iCHyBaHHs Ta AU(epeHLIHOBHOCTI HEABHUX (YHKIIIN;
— Teopiro BHYTPIIIHIX Ta yMOBHHUX €KCTPEMYMIB (DYHKILIN KIJTBKOX 3MiHHHX;
— Teopiro 301KHOCTI IHTErpaiB, 110 3aJIeXKaTh Bl MapaMeTpy;
— BJIACTHBOCTI €HJIEpEBUX IHTETPAJIiB;
— BJIACTHBOCTI QYHKIIIH 0OMEXKEHOI Bapiallii;
— Tteopito iHTerpana CTiaTheCa;
— Teopito KpaTHOTo iHTerpana PimaHna Ta 11 3acTocyBaHHS;
— TEOpit0 KPUBOIIHIMHUX 1IHTETPaIIB MEPIIOTO Ta APYrOro poay;
— TEOpilo MOBEPXHEBUX IHTErPAJIiB MEPIIOTO Ta IPYTroTO POIY;
— ¢opmynu ['pina, ['aycca-Octporpancskoro, CTokca;

BMIiTH:

— 3HAXOJWTH TPAHUIL TOCTITOBHOCTEH 1 QYHKIIIH;

— JOCHIKyBaTH (PyHKIIT Ha HETIEPEPBHICTH 1 PIBHOMIpPHY HEIIEPEPBHICTb;

— audepeHuioBaTy CKIaIHI Ta 00epHEeH] PyHKIIIT;

— KOPHUCTYBATHCS PO3BHHEHHSAM (QyHKII 3a ¢popmynoro Teinopa;

— 3actocoByBaTH popmyny JleiOHira;

— JOCHIIKyBaTH (PYHKITi HA MOHOTOHHICTh T ONYKJIICTh;

— JIOCHIIKYBaTH (PYHKIIT HA EKCTPEMYM;

— KopuctyBaTucs npasuioM JlomiTans;

— OynyBatu rpadik GpyHKIlii a0o KpUBO1, 110 3a/1aHa TapaMETPUIHO, 3 BUKOPHUCTAHHIM
nudepeHIiabHOTO YUCIICHHS;

— 3aCTOCOBYBAaTH TAOJUIIO MEPBICHUX OCHOBHUX €JIeMEHTapHUX (QYHKIIH 1 METOIu
IHTETpyBaHH [yl 3HAXO/XKEHHS MEPBICHUX OUTBII CKIIaJAHUX (DYHKIIIH;

— JOCHiIKyBaTH (PYHKIIiFO HAa IHTETPOBHICTH 32 PiMaHOM;



— 3acrocoByBartu (hopmyny HeioroHa-JleiiOnima, MeTo ] iHTETpyBaHHS YaCTUHAMU Ta
3aMiHy 3MIHHUX I 0OYMCIICHHS iHTerpatiB PiMaHa;

— 3acToCOBYBaTH iHTerpan PiMana B reomeTpii, MexaHilli, Gpi3uili;

— JOCIHIKyBaTH Ha aOCOJIOTHY Ta yMOBHY 301KHOCTI HeBJIacHi iHTerpanu Pimana;

— JOCHIKYBaTH Ha aOCOJIOTHY Ta YMOBHY 301)KHOCTI YHMCIIOBI PSIIIN;

— JOCIHIJKYBaTH Ha pIBHOMIPHY 301KHICTh ()YHKILIOHAJIBHI ITOCIIOBHOCTI Ta PS/IN;

— OTpUMYBAaTH PO3BHHEHHS QYyHKIIHN y psan Teitnopa;

— mudepenuiroBaty GyHKII{ 6araTb0X 3MIHHHUX;

— nmudepeHIioBaTi HeSIBHO 3aaHi (yHKIIIT;

— JIOCHIIKYBaTH HAa BHYTPIIIHIN Ta YMOBHIHM eKcTpeMyM (QyHKIIIT 0araThb0X 3MiHHUX;

— JIOCHTII)KYBaTH HAa PIBHOMIPHY 301’KHICTh HEBJIACHI IHTETPAJIH IO 3aJIeKaTh BiJ
napamerpy;

— 3aCTOCOBYBATH METOIM TU(EPEHIIIOBaHHS Ta IHTETPyBaHHS 3a TapaMEeTPOM JIJIst
00YMCIICHHS IHTETPaIiB;

— 0o0YHMCITIOBAaTH KpaTHI IHTETpaJIX 3a JI0MOMOToi0 Teopemu DyOiHI Ta 3aMiHU 3MIHHHX

— 00YHMCITIOBAaTH KPHUBOJIIHIMHI Ta MOBEPXHEBI IHTETPAJIN MIEPIIOTO Ta IPYTOro POIIB;

— 3acrocoByBaTH Gopmynu ['pina, ['ayca-Octporpaacekoro, CTokca aist 00YUCICHHS
KPHUBOJIHIMHUX Ta TOBEPXHEBHUX 1HTETPaiB;

— 3aCTOCOBYBaTH METOJU TEOpii MOJIs.

3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiiiHOT MporpaMu CTYACHTH MOBUHHI JOCATTH TaKUX
MPOrpaMHUX PE3yNbTaTiB HABYAHHS:

PHO2. BonomitTy OCHOBHMMH IIOJIOKEHHSMH Ta METOJAaMH MaTEMaTHYHOTIO,
KOMIUIEKCHOTO Ta ()YHKIIIOHAJILHOTO aHai3y, JIHIHHOT anreOpu Ta Teopii unces, aHaTiTHYHOT
reomerpii, Teopii AuQepeHiaTbHUX PiBHAHB, 30KpeMa piBHSAHB y YACTUHHHUX MOXIIHUX, TEOpii
HMOBIpHOCTEH, MAaTEMaTUYHOT CTATUCTUKU Ta BUMIAJAKOBHX MPOIECIB, YNCETbHUMHI METOAAMHU.

PH21. JlemoHCTpyBaTH pO3YMiHHs 3arajbHUX NPUHIMIIB MOOYIOBH MaTeMaTHYHHX
TEOPii, OCHOBHUX TIOHSTH JIOT1KH, YMITH (DOPMYJTIOBATH Ta TIOBOAUTH MaTeMaTHYHI TBEPKECHHS.

PH22. Ymitn oTpuMyBaTH 3MICTOBHI BHCHOBKHM, HABOJUTH Ta aHAJI3yBaTW MPHUKIATH 1
KOHTPIPHUKIAAN, TEPEBIpATA 1 OOTPYHTOBYBAaTH NPABWIBHICTH 3aCTOCOBAHUX MIpPKYBaHb 1
OTPUMAaHUX PO3B’S3KIB.

2. TeMaTHYHMI IVIAH HABYAJBLHOI JHCIUAILIIHA

Po3oin 1. [iticni yucna ma 8ioobpasicens
Tema 1. Ocrosri nonsamms npo OiliCHI YUcia ma 8i000PAN’CEeHHA

1. PamioHanpH1 9yKCIa Ta iX 300pa)KeHHs HAa YUCIIOBIH npsimiii. O3HaueHHS ippaIlioOHAIBHOTO
yucna. J{iicHi yrcina Ta X 300pakeHHS 32 TOTIOMOT0I0 HECKIHYCHHHX JIECATKOBUMHU
JIpobamu.

Monynb IiCHOTO YKCIIa Ta HOro BIACTUBOCTI. 3B 30K 3 BIJIAJIIIO HA MPSIMIM.
KBanTopu 3arajqbHOCTI Ta ICHYBaHHS.

[Monsarrs ¢pynkuii. Crop’€KTUBHI, 1H’ €KTHBHI Ta Ol€KTHUBHI BinoOpaskeHHs. [Tpuknaau.
Cxknaana ¢yskiis. O6epaena ¢ynkiuis. [Ipukmany.

I'padik ¢pynkuii. ['padik uncnosoi ¢pynkuii. ['padik odepuenoi ¢pynkuii. [Tpuknaau.
®DyHKI11T, 00EpPHEH] 10 TPUTOHOMETPUYHUX (YHKITIH.

[ina i gpobGoBa yactuHM AiiicHoro uucna. Oynkuii y = [x], y = {x}.

[TonsitTsa enementapHoi Gynkiii. [Tpuknamy.

A Al

Tema 2. Enemenmapui (pyukyii ma ix eracmugocmi



3.
4.

Po3zoin

Kanparuuna ¢ynkuis. Bunydenns noBHoro kBaapary. [lodynosa rpadika
KBaJIpaTHYHOT (PYHKIIIT 3@ JIOIOMOTOIO MapaJieIbHOTO TICPEHECEHHS Ta MePETBOPSHHS

O TIOHOCTI.

CreneneBa ¢yHKIIis. 3HaUEHHS CTENEHEBOI (PYHKIIIT, KO MOKA3HUK € IUTMM TOAATHUM
YHUCIIOM, [ILJTUM BiJ]’ EMHUM YHCIIOM, PAIliOHATHBHUM YUCIIOM.

[Toxa3nukoBa pyHKIIis Ta ii BIACTUBOCTI.

Jlorapudmiuna QyHkiis Ta ii B1actuBocti. ['padik morapudpmiunoi GpyHKIi.

2. I'panuys wucnosoi nociioosnocmi ma Qhynkyii

Tema 1. I panuys wuciogoi nociioosHocmi

1.

nhkw

OKiJ1 TOYKH Ha YUCIIOBIH npsimii. O3HAYEHHS YUCIIOBOI MOCTiIOBHOCTI. O3HAYCHHS
TPaHMII YKCIIOBOT TOCIIITIOBHOCTI (BUTIAJIOK CKiHUEGHHOI rpanuii). [Tpukmamy.
OCHOBHI TeOpeMH PO TPAHUII YHUCTOBUX MOCTIAOBHOCTEH: €JUHICTh TPAHMUIIL; TPAHUIIS
MOJYJIIB €JIEMEHTIB 301)KHOT MOCIIJOBHOCTI; 0OMEKEHICTh 301)KHOI IMOCIII0BHOCTI;
BJIACTUBICTH BIIMEKYBaHHS BiJ] HYJIS.

HeckinueHHO Masi HOCIIIIOBHOCTI Ta iX BJIACTHBOCTI.

Apudmernuni aii Hag 301KHUMHU TOCTITOBHOCTSIMH.

HeckinyeHHO BENMKI IMOCIIAOBHOCTI Ta IX 3B’ 30K 3 HECKIHUEHHO MAIIMUMHUA
MTOCJIIJOBHOCTSIMU.

HeBnacHi eneMeHTH YMCIIOBOI MPSAMOT Ta X OKOJIM. 3arajibHe O3HAYCHHS TPaHUII
YHCIIOBOI ITOCIiJOBHOCTI.

MonoTtoHHI nociigoBHOCTI. Teopema Beitepmtpacca.

Yucio e.

Tema 2 . I'panuys yucnosoi pynxyiu 0OHi€i 3MIHHOT

l.
2.

N v s

10.
11
12.
13.
14.

Po3zoin

S e

OsnauenHs rpanuui ¢yHkuii B Touni no Kori.

3aranpHe 03HAUEHHS rPaHMIll (YHKIIIT B TOUIll HA MOBI OKOJIB (BUTIAIKH CKIHYEHHUX Ta
HECKIHYEHHHX TPaHUIIb).

OcCHOBHI TeopeMH PO TpaHuIll GYHKITIT: €IUHICTh TPAHUIIL; TPAHUIISI MOTYJISI PYHKITIT;
0oOMeXeHICTh (PYHKIIIT, IKa Ma€e CKIHUCHHY TPAHUIIIO; BIACTUBICTD BIIMEXYBaHHS BiJ
HYJIS.

Heckinuenno Maii (yHKIII1 Ta X BJIaCTUBOCTI.

HeckinuenHo Benuki GyHKIIT Ta X 3B’ 530K 3 HECKIHUEHHO MaJTMMU () YHKIISIMH.
Ilepma uygoBa rpaHuLs.

ExsiBanenTHi pynkiii. Teopema npo 3aminy QyHKIIIH HA €KBIBaJICHTHI TTPH
00YHCITIOBaHHI TPAHMUIIb.

CumBoin Jlangay o Ta HOT0 BJIACTUBOCTI.

Kpurepiii ekBiBaneHTHOCTI (PYHKITIH.

Hpyra uygoBa rpaHuLs.

. HaifBa>knuBinmi rpaHutli aHamizy.

O3HaueHHs HenepepBHOCTI PYHKINT B TOUL. |'eOMEeTpUYHMIA 3MICT HETIEPEPBHOCTI.
MownotonHi pynkiii. Teopema Beitepmrpacca.
Kpurepiit Komri icHyBaHHS CKiIHYEHHOT IpaHuI y QyHKIIT.

3. lugpepenyianvre yucnenusn hynxyiv 00Hiei 3MIHHOT

O3znavenHs noxigHoi. @i3uyHui 3MICT MOXiAHOI. 3B’A30K 3 HEMEPEPBHICTIO.
I'eoMeTpuyHUit 3MiCT TOX1AHOI.

O3znavenHs audepeniana GyHkiii B Touri. ['eomeTpuunuii 3mMicT audepeniiana.
Apudmernuni aii Hag QyHKIISIMH, SKi MAIOTh CKIHUCHHY TTOX1HY.

[ToximHa o6epHEeHOT PyHKITII.

Tabmu1s NOXiAHUX OCHOBHUX €JIEMEHTApHUX (DYHKIIIM.



7.

[ToxinHa ckinaaHol PyHKIIII.

Po30in 4. Touni mesnci YucI08uUx MHONCUH MA YACMKOBI 2PAHUYTL NOCTIO0BHOCTE.

l.
2.

[Tpunnun KarTopa cTsKHUX BiAPI3KIB.

TouHi BepXHs Ta HIKHS MEXi YUCIOBOI MHOKUHH. KpuTepiit TouHOi BepXHBOT
(HmxHBOT) MeX1. TeopeMa mpo iICHYBaHHS TOYHOT BEPXHBOI (HHKHBO1) MEXI.
O3HaueHHs mianocainoBHOCTI. Po3mmpena uncinoBa npsima. O3Ha4eHHS ~ 4acTKOBOI
TPaHMII TIOCIITOBHOCTI Ha PO3MIUPEHIN YHCIIOBIM MPSMIiA.

Jlema bonbriano- Beiiepmtpacca. Hemopo)xHiCTh MHOXKMHHU YaCTKOBUX T'PaHHIb
IIOCJI1JOBHOCTI.

O3naueHHs QpyHAaMEHTaIbHOI Yrca0Bo1 nocnigoBHocTi. Kpurepiit Komi 301kHOCTI
IIOCJI1JOBHOCTI.

Po30in 5. Henepepsrnicmu ¢ynxyii oouiei 3minHoT

Tema 1. Jlokanvui enacmueocmi HenepepeHux QyHKYiu.

1.

kW

Pi3nH1 03HauenHs HenepepBHOCTI GyHKIIT B Toulli: 32 KanTtopowM, 3a Komri (Ha MoB1 € — d 1
Ha MOBI OKOJIB), 3a ['eifHe, reoOMeTpUYHMI 3MICT HETIEPEPBHOCTI, O3HAUCHHS
HETePEPBHOCTI HA MOB1 PUPOCTIB apPryMEHTY Ta QYHKITIi.

O3HaueHHs HenepepBHOCTI PYHKINT HA MHOKUHI. OHOCTOPOHHS HENEPEPBHICTb.
O3nadeHHs TOukH po3puBy GyHKIii. Kimacudikaiis Touok po3puBy

ApudmernyHi Aii HaJ HENePEepPBHUMHU (YHKILISIMHU.

HenepepsHicTh ckitamHoi GyHKIIII.

Tema 2. I'mobanvui enacmueocmi HenepepeHux QyHKYii.

l.
2.
3.
4.

[lepmra ta npyra Teopemu bonbrano-Komri.

Touku po3puBYy MOHOTOHHOI (DYHKIIII.

Teopema npo iCHyBaHHS Ta HEMEPEPBHICTh OOEPHEHOT PYHKITII.
HenepepBHicTh eemMeHTapHUX (PYHKITIH.

5. Ilepmia ta gpyra Teopemu Bentepurpacca.
6. [TonsaTTsa piBHOMIpHOT HenepepBHOCTI. Teopema Kanrtopa.
7. Teopema mipo 30epekeHHs 3HaKy HENEPEePBHOIO (PYHKITIETO.

Po3oin 6. Jlugpepenyian. 3acmocysanns oughepenyianvho2o yucients QyHKyii 0OHiei 3MIHHOI.

Tema 1. Iloxioni ma ougepenyianu uwux nopsoxis.

NNk W=

IaBapianTHicTh popMu miepmIoro audepeHiiana.
Hudepenuian sk Jpxepeno HabamKeHux Gopmy.

[ToximaHi BUIIMX MOPSAKIB.

®opmynu a7 n-01 NoXiaHo1 PyHKIiH.

®dopmymna JlenOHimna.

Judepenuiany BULHUX TOPSIKIB.

[Topymenns iHBapianTHOCTI (hopmu Apyroro audepeHiiana.

Tema 2. Jocnioscenns pyukyiu 3a 00nomo2oio oughepenyianbHo2o YUcieHHs.

1.

OcHoBHI Teopemu TUGEPEHIIATFHOTO YUCICHHS: JIeMa PO TOYKY 3pOCTaHHs (CTaaHHs)
dyuk1ii, Teopema depma, Teopema Posts, Teopema Jlarpanka Ta HacHiIKH 13 Hel,
teopema Kori.

[MapameTpuyno BU3HaveHi kpupi. Teopema npo Ix mudepenniiiopanicts. [Tpukmaam.
Huknoina. ['nepOomnivni pyHKHIT Ta IX TOXiAHI.

[Tepure ta qpyre npaswuia Jlomitans (06e3 noenenns ). [lpuknaam.

®opmyna Teiinopa amns moaiHOMA.



®opmyna Teiinopa 3 3aaUIIKOBUM wieHoM y (opmi [leano mis qoBiabHOT GyHKIII.

3aymmkoBuil wieH y popmymi Tetimopa y ¢popmi Jlarpamxka.

Po3knanHicTh eneMenTapHuX (yHKIH 3a popmyrnoro MakiopeHa:

YMoBa cranocti QyHKITi.

YMOBa MOHOTOHHOCTI (PYHKIIi1.

0. O3Ha4YeHHS JTOKAIBHOTO Ta a0COIIOTHOTO eKCcTpeMyMiB. HeoOximHa yMoBa  JTOKaJIBbHOTO

EKCTPEMYMY.

11. JloctaTHsa yMOBa JIOKQJIBHOTO €KCTPEMYMY Y TepMiHaX repiioi moxigHoi. [Ipukimanu
JOCIIJKeHHs (PYHKIIIH Ha JTOKaJbHUM Ta a0COTIOTHUN EKCTPEMYMHU.

12. JloctaTHs yMOBa JIOKAIBHOTO €KCTPEMYMY Y TEPMiHAX APYroi MOXigHoI.

13. O3Ha4yeHHs OMyKJIOT Ta YrHYTOI (DYHKIII].

14. YMoBu onykiiocTi GyHKIIIT y TepMiHAX MEPIIOT Ta APYTOi MOX1THOI.

15. Touku neperuny. HeoOxiaHi Ta 10CTaTHI YMOBU TOUOK IIEPETUHY.

16. Acumnitotu rpadika GyHKIII.

17. 3aranbHa cxema nmoOynoBu rpadika ¢yskiii. [Tpukmam.

18. I'padiku partioHaIbHUX (YHKITIH.

19. I'padiku napameTpruyHO BU3HAYECHUX (DYHKITIH.

20. I'pacixu PyHKIIH y TOTIPHUX KOOPAMHATAX.

e N

Po30in 7. Inmeepanvhe yucienusn (yHxyiti 0OHi€l 3MIHHOT
Tema 1. Hesusnauenuu inmeepan

1.O3Ha4eHHs EepBICHOI Ta HEBU3HAYEHOTO iHTerpasa. Tabiauis HeBH3HAUCHHUX 1HTETPAiB.

2.JliHiifHICTh HEBU3HAYECHOTO 1HTETpAA.

3.IHuTerpyBaHHs 3a JIOIIOMOTOIO IMiJICTAHOBKH.

4.InTerpyBaHHs YaCTHHAMH.

5.IlocTaHoBKa 3aj1a4i PO IHTETPYBAHHS Y CKIHUEHOMY BHTJISIL.

6.IaTerpyBanns pamioHanbHuX GyHKIIN. Metog OcTtporpaiackkoro.

7. lurerpyBanHs ippanionansHux ¢yskuiid. I[lincranoBku Eitnepa. InterpyBanus
O6iHOMHOTO JaUdepeHITiana.

8.IHTerpyBaHHs TPUTOHOMETPUYHUX (DYHKIIIH.

Tema 2. Busnayenuii inmezpan Pivana ma tioco 3acmocysanms
1. 3B's130K MepBiICHOI 3 TUIOMICIO KPUBOJIHIMHOT Tparerii.
2. 3apmava npo 0OYMCIIIOBAHHS IUIOII KPUBOIIHIKHOT Tpamerii.
3. OsnaueHHs BU3HaueHOTO iHTerpana Pimana. HeoOxigHa ymMoBa 1HTErpOBHOCTI 3a
Pimanowm.
KonuBanns ¢yHKITIT HA MHOXHHI.
Bepxni Ta HUkHI iHTerpaibHi cymu {apOy. 3B 430K 3 iHTerpasbHUMH cyMaMu Pimana.
BracTtuBOCTI BepXHiX Ta HIKHIX IHTErpaibHUX cyM JlapOy.
O3HaveHHS BEPXHbOT'O Ta HIXKHBOTO 1HTEerpaiiB JJapOy. 3B 130K Mk HUMH.
Bepxwiii Ta HuxHIN iHTerpanu JapOy sk rpanuili BiagnoBigaux cym JlapOy.
Kpurepiit JlapOy inTerpoBHocTi GyHKLii 32 PiMaHOM.
10. Kpurepiii Pimana.
11. Kpurepiii inTerpoBHocTi (hyHKIii 32 PiMaHoM y TepMiHaX KOJIHMBaHb (YHKIII.
12. Knacu inTerpoBHEX 3a PiMmanom ¢yHKIIN: HenepepBHi GyHKITT, GYHKIIIT 31 CKIHYEHHOIO
MHOXHHOIO TOYOK PO3PHBY, MOHOTOHH1 (pYHKIIIi.
13. BnactuBocTi iIHTErpOBHHX 3a PiMaHoM G yHKITIH.
14. JliniiiHicTh iHTerpana Pimana.
15. AnuTuBHICTH iHTEeTpana PiMaHa BiIHOCHO Bifjpi3Ka IHTETPyBaHHSI.
16. MoHOTOHHICTb iHTerpasia PimaHa.
17. Ouinku ans interpaia Pimana.

A



18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

Teopema mpo cepenHe 3Ha4eHHs sl iHTEerpana Pimana.

[Tepmra Teopema mpo cepeaHe 3HAaYCHHS A1 iHTerpana Pimana.

BrnactuBocTi BUu3HaYeHOTo iHTerpana PiMana 3i 3MiHHOIO BEPXHBOIO MEXKEI0.
IcHyBaHHs TIepBICHOI /ISl HEIEPEPBHOI (PYHKIIII.

®opmyna HetoTona- JleiibHina.

[nTerpyBaHHs yacTUHAaMU AJis BU3HaU€HOTo iHTerpajia Pimana.

3amina 3MIHHOT JUIsi BU3HAUEHOTO iHTerpana PimaHa.

[TepeTBOopennst AGens ta ioro 3actocyBanus. ®opmynu bonne. J[pyra Treopema npo
cepe/iHe 3HAUEHHS Ui iHTerpana Pimana.

O3HaveHHS TOBXUHU KpHUBOI Ta 1i BiacTuBoCTi. CIpsIMITIOBaHI KPUBI.

JloBHMHA mapaMeTpUYHO BU3HAYeHO1 KpuBoi. Hatypansuuii mapametp. Pi3Hi Bumagku
BHU3HAUEHHS KPUBUX.

[Tnoma kpuBomiHiiHOI Tpamnemnii. [1noma kpuBoiHiIHOTO ceKkTopa.

Tema 3. Hesnachi inmeepanu

1.

2.

(98]

8.
9.
10.
11.
12.
13.

14.

Po3zoin

O3HaveHHS HEBJIACHUX 1HTErpalliB MEpIIOro Ta Apyroro poay. ['eomerpuunuii 3micr.
JliHiliHICTh HEBIACHUX iHTETpamiB. [Ipukinam.

®opmyna HeroToHa- JIelOHina /Ui HeBIaCHUX 1HTErpaliB. IHTErpyBaHHsS YaCTHHAMU
JUTSL HEBITACHUX 1HTETPaIiB.

ETanonHi iHTeTpany.

Kpurepiit Komi 301kHOCTI HEBIaCHUX 1HTETpajiB. AGCOIIOTHO Ta YMOBHO 301KHI
HEBJIACHI IHTETPaIH.

Kpurepiii 301kHOCTI HEBIACHUX 1HTETpasIiB BiJ HeBia eMHUX (yHKUid. Hacminok.
O3Haku MOPIBHSHHS JIJ1s1 HEBJIACHUX 1HTETPAJIiB Bl HEB1A €MHUX (DYHKIIIM.

O3Haky NOPIBHIAHHA y TPAaHUYHUI (OpMI U1 HEBIACHUX IHTErPaiB MEPIIOr0 POAY Bix
HeBin eMuux GyHkmii. [Ipukmamy.

Oznaku Abens ta Jlipixie 301KHOCTI ISt HEBIACHUX 1HTErPATiB MEPIIOTO POAY.
HepnacHi iHTeTpanu 3 AeKiabkoMa ocoOauBocTsIMU. [Ipukiamy.

lNamma-dynxkuis Eiinepa.

bera-dynkiis Einepa.

Inrerpan Einepa-Ilyaccona.

Iarerpan Hipixie.

I'onoBHe 3HaueHHs HeBIacHOTO iHTerpana. [Tpukmau.

8. Hucnosi ma QpynxyionanvHi psou

Tema 1. Yucnosi psiou

1.

e A

he

11.
12.
13

O3HaveHHS YUCIOBOrO psAxy. YacTKOBI CyMHU YUCIOBOTO psiy. IIoHATTS 301KHOCTI.
3B’S130K YHMCIOBUX PAIIB 3 YMUCIOBUMH MOCTiTOBHOCTIMH. [Ipukitamy.

Heo0OxinHa o3Haka 301)KHOCTI YUCIIOBOTO PSIY.

3anuiok yuciaoBoro psay. JIiHiiHI oneparliii Hax 301 KHUMH PsIaMHu.

Kpurepiit Komri 301kHOCTI YHCTIOBOTO psify. AGCOIIOTHO Ta YMOBHO 301KHI YHCIIOBI
psaan

3B’A30K YMCIIOBUX PSJIiB 3 HEBIACHUMHU 1HTETrpalaMH.

Kpurepiit 301KHOCTI psi/TiB 3 HEB1I €EMHUMHM €JIEMEHTaMH.

[arerpanpHa o3raka Kori 301KHOCTI YUCIIOBOTO PSAY.

ETanounni psau.

O3Haka NOPiBHIHHSA IS PAIIB 3 HEB1Jl'EMHUMU €JIEMEHTaMH.

. O3Haxku OPIBHAHHS Y TPAaHUYHINA (hopMi IUTS PSAIB 3 HEBI €MHUMU €JIEMEHTAMU.
y

Osnaxka Jlanam6epa. ['pannuna ¢popma. [puknaau.
Panukanpaa o3naka Komri. I'pannuna dopma. [Ipuknamu.

. O3naku Jlanam6epa ta Komri amst psiB 3 TOBUIBHUMH €J1€MEHTaMHU.



10

14. 3nakonepeMixHi psau. O3naka JleiOnina. Oninka 3anuiky psay Jleionina.

15.

O3znaku AGens Ta Jlipixne (6e3 noseaeHHs). [lopiBHsSHHS 3 03HaKotO JIeitOHiIIa.

16. BnactuBicTh nepecTaBHOCTI a0COMIOTHO 301KHUX psaiB. [lopyieHHs BIacTUBOCTI

17.

MepPEeCTaBHOCTI YMOBHO 301KHMMHU psinamu. Teopema Pimana.
HoOGytox psiaiB. Teopema Korri.

Tema 2. @ynxyionanvHi psaou

l.
2.
3.

e

[ToToukoBa Ta piBHOMipHa 301KHICTh MOCITOBHOCTI GyHKITIN. [Tpukiamy.
[ToTroukoBa Ta piBHOMipHA 301KHICTh (PYHKIIIOHATIBHOTO psany. [Ipukmamy.

Kpurepiit Komri piBHOMIpHOT 301KHOCTI MOCTIAOBHOCTI PYHKITIH Ta ()YyHKIIIOHAILHOTO
psany. HeoOxinHa ymoBa piBHOMipHOT 301KHOCTI (DYHKIIIOHATBHOTO PAIY.

O3naka Beitepmrpacca.

HenepepBHicTh rpaHUYHOT QYHKIIIT Ta CyMU PALY.

[Tounenne iHTerpyBaHHs (YHKIIOHAILHOTO PsAAy. [HTErpyBaHHS MOCTiJOBHOCTI
(byHKITIH.

[Tounenne qudepeniroBanHsa QyHKIIIOHATBHOTO pAny. ndepeHniiroBanHs
HOCITIOBHOCTI (PYHKITIH.

Tema 3. Cmenenesi psou

l.
2.
3.

e

O 0o

11.
12.
13.

14.
15.
16.
17.
18.

19.

20.

21

TTousTTs Bigmaii B KOMIDIEKCHIN IUIOMMHI. BiracTuBocCTi Biggaii.

[TOHATTS OKOJIY TOYKH B KOMITJICKCHIH TUTOMIKHI. Po3mipeHa KoMIIeKcHa IIONIHHA.
[ToHATTS rpaHMIli TOCITITOBHOCTI KOMIUIEKCHHUX YKcel. BracTuBOCTI 301KHUX
[IOCJIIJOBHOCTEM.

HeckinueHHO MaJji MOCTIIOBHOCTI Ta iX BIIACTUBOCTI.

HeckinyeHHO BENMKI IMOCITIZOBHOCTI Ta IX 3B’ 30K 3 HECKIHUEHHO MAIIUMHU
MOCITiJIOBHOCTSIMHU.

Apudmernyni nii Hax 30LKHUMH MOCTIJOBHOCTSIMHU.

[MoxoopauHaTHUI XapakTep 301’KHOCTI MOCIITOBHOCTI KOMIIEKCHUX YHCEI.
Kpurepiit Kot 301KHOCTI TOCITITOBHOCTI KOMITJICKCHUX YHCEIL.

O3HaveHHS TPAaHUYHOT TOYKM MHOKMHH B KOMILUIEKCHIH mionmHi. Kpurepii rpaHnyHOi
TOYKH MHOXHHHU.

. O3HaueHHs TpaHUIll KOMITJIEKCHO-3HauHOi (hyHKii B Touni o Komri i mo I'eitHe Ta ix

€KBI1BaJICHTHICTb.

O3HaveHHS HEeTEepepBHOCTI KOMIUIEKCHO-3HauHOi (yHKuii B Touli no Komri i o I'efine.
ApudmernuHi nii HaJl HeMEepepBHUMU (YHKITISIMU.

[ToHATTA pALy KOMIIEKCHHUX Yncell. YacTKOBI CyMU YUCIIOBOTO psAny. [ToHATTS
301KHOCTI. 3B’ SI30K YUCJIOBUX PSAIIB 3 YHCIOBUMH MTOCTITOBHOCTAMH. [Ipukiamy.
Heo0OxinHa o3Haka 301)KHOCTI YUCIIOBOTO PSIY.

Kpurepiit Ko 301KHOCTI psiTy KOMITJIEKCHHX YUCET.

Osnaxka Jlanam6Gepa Jutst psiiiB KOMIUIEKCHUX yncen. [ pannyHa popma.

Panukanpaa o3Haka Komri aist psiaiB koMmIuiekcHUX gnced. ['pannyna dopma.
[ocnimoBHOCTI Ta PIIU KOMIUIEKCHO-3HaUHUX (yHKLIN. [loTOUKOBa Ta piBHOMIpHA
301KHICTb.

Kpurepiit Komri piBHOMIpHOT 3015KHOCTI TIOCTITOBHOCTI KOMIUIEKCHO-3HAYHUX (PYHKITIH
Ta (hyHKIIOHAIBHOTO psixy. HeoOximHa ymoBa piBHOMIPHOT 301)KHOCTI
(YHKIL10HAIBHOTO PSY.

O3naka Beiiepmtpacca piBHOMIpHOT 301)KHOCTI (DYHKITIOHAJIBHOTO Py KOMIUIEKCHO-
3HAYHHUX (PYHKLIH.

. HemmepepBHicTh rpaHn4HOi QYHKIIT Ta CyMH psTY.
22.

OsnauenHs creneneBoro psagy. Kpyr 36ixuocti. Paniyc 36ixH0cTi. @opmyna Kori-
Anamapa. [Tpukinanuy.



23.

24.
25.

[Tepmia Teopema AGens. BimacTuBOCTI cTereHEBOTO psTy B Kpy3i 301KHOCTI:
HETePEPBHICTh, MOWICHHE IHTETPYBAaHHS, MOWICHHE AU(EPECHITIIOBAHHS.
Psanu Teitnopa Ta Maxnopena. Kpurepiit posknany ¢ynkuii y psa Teiinopa.
Posknan enementapaux QyHKIin y psan Tewnopa.

Po30in 9. [lugpepenyianvre yucnenms hynkyi KitbKoX 3MIHHUX

Tema 1. Mempuuni npocmopu

l.
2.

e

o N

he

14.
15.

16.
17.
18.

19.
20.

21

24.

25.
26.
27.
28.

29.

30.
31.

O3znauenns MII. O3nauenns Bignani Ta ii BmactuBocTi. [Ipuknaan MII.

JliniiiHi HopMmoBaHi nipoctopH (JIHIT). O3naueHHs HOpMH Ta 1i BIACTUBOCTI, 3B’S30K 3
Binnammo. [Ipukmanu JIHII.

JIiHiliHI HOPMOBaHi MPOCTOPH 31 CKAAPHUM 100yTKOM. O3HAUCHHS CKAJSIPHOTO
no0yTKy Ta fioro BiractuBocTi. HepiBHicTs Komri-bynskoBcrkoro-11IBapiia.

3B 30K CKaISIpHOTO A0OYTKY 13 HOpMoto Ta Bignamwmo. [Tpuknaau JIHIT 31 ckanspaum
TOOYTKOM.

11

Binkputa ta 3amkaeHa kyii B MI1. 361xH1 nocmigoBHocTi B MII Ta ix BractuBocTi. OKin

touku B MII.

[ToxoopauHaTHUI XapakTep 301KHOCTI y mpocTopax R n.

Xapakrep 301KHOCTI y mpocTopi R n.

XapakTtep 301KHOCTI y pocTopi R”*n. 301KHICTE Y cepeAHbOMY KBaJpPaTHUYHOMY.
Henepepsnicts Bignani y MIL.

. I'paanuna Touka Muoxkuau y MI1. Kpurtepiii rpaHMuHOT TOYKH.
1.
12.
13.

BHyTpilHiCTh, 30BHIIIHICTH Ta M&Xa MHOXHHU y MII.

BinkpuTi MHOXKHHHM Ta iX BJIACTHUBOCTI.

3aMKHEHI MHOXXHHH Ta iX BIACTUBOCTI. 3B’ 30K 3 BIIKPUTUMHU MHOKHHAMH. 3B’ 430K 13
MHO>KHHOIO TPAaHUYHUX TOYOK.

Onepatiis 3aMKHEHHST MHOXUHHA B MIT.

Binkputa xyns B MII € BIIKpUTOIO MHOKMHOIO, @ 3aMKHEHA KYJIsl € 3aMKHEHOIO
MHOXHHOIO.

dynnamenTabHi mociigoBHOCTI B MII. 3B 5130k Mk hyHAAMEHTAIBHICTIO Ta 301KHICTIO

nociigoBHOCTI. [TousaTTs moBHOTH MIL. [ToBHOTA AiICHOT TIPSIMO.

Teopema npo nonoBaeHHst MI1 (0e3 noBenenns). [puknaau nonosaeHHs MII.
[TonoBHEHHSI MHOKMHHU PAIliOHATHHIX YHCEI 10 MHOXXUHH JIIHCHUX YUCEIL.
[ToBHOTa mpocTopy R n.

[ToBHoTa mpocropy C.

Jlema bonbnano-Beitepmrpacca nis C.

. Kommaxktu B MII. Heo6xiani ymoBu kommnakty B MII.
22.
23.

Onuc kommakTiB B R*n. [Tpuknagu.

Bino6paxennst MI1. O3naueHHs rpaHuili BitoOpaxeHHs B Touii o ['eitHe Ta Korri. Ix
€KBI1BaJICHTHICTb.

O3HaueHHs HenepepBHOCTI BimoOpaskeHHs B Toull 1o ['eitne Ta Komri. HemepepBHicTH
B1JI0Opa)KEHHS HA MHOXKHHI. 3B’SI30K HETIEPEPBHOCTI BiIOOPAKEHHS 3 BIIKPUTUMH
MHO>KUHAMHU.

HenepepBHicTh cymneprno3utlii BioOpakeHb.

HenepepsHuuii 06pa3 komnakry. Y3aransHenHs I ta Il reopem Beitepmtpacca.
PiBHOMIpHO HemepepBHi BimoOpakeHHs. ¥Y3araapHeHHs TeopemMu Kanropa.

Bignans Mixk MHOkHHAaMu B MIT. JIoCsSKHICTh Biaaajii Mk KOMIIAKTOM Ta 3aMKHEHOIO
MHO>KHHOIO.

[onsarts 38’ s1300cTi MHOXKMHU B MIL. Kpurepiii 38’s1300cTi MHOXKHMHU B MII Ha MOBI
JIOKaJBHO CTaNUX (YHKIIA. 3B’ A3HICTh BiJIpi3Ka Ha MPSMiil.

V3aransHenns I ta Il reopem bonbiano-Korri.

JliniitHa 3B’s13HicTh MHOXKHMHU B MIT.



32.

33

36.
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TTonsarrsa obiacti B R”n. JliHiliHa 3B’ s13HiCTh 00J1aCTI.

. Omuc komnakTiB B R”*n Ha MOBI BIIKPUTHX MTOKPHUTTIB.
34.
35.

[TpuHIUT CTUCKAIBHUX BiOOPaXKEHb.

Yucnosi pyHkiii n 3MinauX. BinoOpakenns i3 R"n B R*1. HenepepBHICTh Takux
BiTOOpakeHb Ta IX BIACTHBOCTI.

Bino6paxxenns i3 R”n B R*m. 3B’5130k HemepepBHOCTI TaKUX BiIOOpakeHb 3
HETIePEPBHICTIO KOOPIAUHATHUX (YHKIIIMH.

Tema 2. Jughepenyianvre uucienns GyHkyiu KitbKox 3MIHHUX

l.
2.

(O8]

S

10.
11.
12.

13.
14.

15.

O3HaveHHs YacTUHHOI noxigHoi. [Ipukmany ii o0uncIroBaHHS.

JudepentiiiioBanicTh GyHKIIIT JEKUTBKOX 3MIHHUX. 3B’ A30K 13 HETIEPEPBHICTIO.
HeoOxingHi Ta foctatHi ymoBH qudepeniiiioBaHocTi. [TonaTTs HenepepBHOi
mudepeHIiioBaHoCcT! (PyHKIT ASKITFKOX 3MIHHUX B TOYII 1 HA MHOKHHI. [Ipukianu
JOCHIKeHHS GYHKLINA Ha TU(epeHIifOBaHICTb.

HudepentiiioBanicTh CKIaaHoi GyHKIII. Pi3H1 BUNagKu.

[MoBuuit nudepenmian GyHKIIT JEKITHKOX 3MIHHHX Ta HOTO BIACTUBOCTI. [ pamieHT
¢dbynK1ii. [aBapiaHTHICTE hopMH mepiioro audepeHiiana.

Teopema Jlarpamxka mpo cepense 3HaueHHs. Hacmiiok ctocoBHO (pyHKIIIT 3 HYTbOBUM
IpaJliEHTOM.

Bino6paxenns i3 R"n B R*1. Heob6xiaHa i joctaTtHs yMmoBa Au(epeHiiiioBHOCTI TAKOTO
BimoOpakeHHs. ['eomerpuunuii 3mMicT noxiaHoi. JloBkuHa Ayru T71aakoi KpuBoi B R n .
Bunaznok HaTtypanbHOT mapaMeTpu3arii.

Jlema ipo moxigHy 3a HanpssMKOM. Hacmiiku: TeOMeTpuYHUM 3MICT TpaIi€HTa,
HE3AJIeXKHICTh TpajlieHTa BiJ BHOOPY OPTOHOPMOBAHOT CUCTEMH KOOPAMHAT, IIKaJa
PO3MOALTY BUAKOCTEH 3MIHU (QYHKINIT B TOUIll. Y3araabHEHHS

JIEMH PO MOX1IHY 32 HAMPSIMKOM.

[ToHsaTTs mMpo AOTHYHY 10 TOBEPXHI IUIOMMHY. PosmapyBanHs o00yiacTi Ha TMoJje
TPaJieHTIB Ta €KBIMOTEHIIIaTbHI MOBEpXHi. [ pagieHT K HOpMalb O €KBIMOTEHIIATBHOT
MoBepXHi. PIBHSIHHS TOTUYHOT IUTOIIMHH.

['eomeTpryHMii 3MiCT TOBHOTO qUdepeHIiiaa.

[ToxigHi BUIIMX MOPSAAKIB. PIBHICT MillIaHUX YACTHHHUX MOX1THUX.

Hudepenuiann Bummx nopsakiB. [lopymeHHs iHBapiaHTHOCTI Gopmu audepeHiiatis
BHIIUX TTOPSIJIKIB.

®opmyna Teinopa. Ominka 3aTUIIKOBOro wieHa y ¢popmyi Teitnopa.

O3HadeHHs IOKAJTLHOTO Ta a0COIIOTHOTO EKCTPEMYMIB (PYHKIIIT IEKUIPKOX 3MIHHHUX.
Heo0xigHa yMOBa JIOKQJIBHOTO €KCTPEMYMY.

Knacudikaris kBaapatnaaux popm. Kpurepiit Cinmbectpa. JlocTaTHI yMOBHU JOKATBHOTO
excTpeMyMy (pyHKIIIT TEKUTbKOX 3MIHHUX.

Tema 3. Bioobpaoicenns i3 R"n 6 R"m.

1.

2.

SNk

=

Jliniiini BigoOpaxkeHHs i3 R”n B R"m. Hopma niniitHOTO BigoOpaxkeHHs Ta ii
BJIACTHUBOCTI.

HudepenmiitoBanicts BimoOpaxkeHHs i3 R”n 8 R"m. Heo6xiani Ta mocTaTHi yMOBH
mudepenmiiioBanocti. Matpuiisa SIko0i BimoOpakeHHs (TOXiIHA BiJOOpaskeHHs) Ta ii
CTPYKTypa.

[IpaBuna 11t 3HAXOKEHHS TIOX1HUX BiTOOpaKeHb.

[ToxigHa cynepno3utiii BimoOpakeHb.

SAxo6ian. BnactuBocTi sikoOiaHiB.

O3HaveHHS HESBHOI YMCIIOBOI (DYHKIIIT BiJl 0/1HI€T 3MiHHOI. TeopeMa mpo iCHyBaHHS Ta
nuQepeHIiiioBaHiCTh HesIBHOI YMCI0BO1 (PyHKIIT Bix onHiel 3MiHHOT. Hacmigok.
[TonsiTTs ipo romeomopdizm Ta audeomopdizm.

Teopema npo nokansHUNA AUdeomopdizm (mpo obepHEeHy PYHKIIIIO).



9. O3HayeHHA HESIBHOTO BigoOpakeHHs. Teopema npo icCHyBaHHA Ta TU(epeHIiioBaHICTh
10.

11.

HEesIBHOTO BifmoOpaxeHHs. Hacminok.

[MonarTs npo (QyHKIIOHANBHY HE3alIeKHICTh HAbopy uucnoBux ¢pyHkuid. HeoOxinHi
yMOBH (DYHKIIIOHAJIbHOI 3aiiexHoCTi. Hacmimox.

Teopema npo panr marpuri Jkoo6i.

12.IToHATTS PO YMOBHUHN eKCTpeMyM (YHKIIIT ASKITbKOX 3MiHHKX. [Tpukiamm.

13.

14.

Heo06xinHi ymoBH yMOBHOTO eKcTpeMyMy (yHKIii. [IpaBuno MuokHUKIB Jlarpanxa.
[Tpuknagm.
JlocTaTHi yMOBH YMOBHOTO ekcTpemyMy ¢yHkuii. [Tpukmaan.

Po3zoin 10. Kpamnuii inmeepan Pinana ma tioco 3acmocysanms

l.
2.

XN bW

10.
11.
12.
13.

14.

15.
16.

17.
18.
19.
20.

21

23.
24.
25.

26.
27.

28.

29.
30.

Bpycu B R*n. O6’em Gpyca Ta 0ro BIaCTUBOCTI.

O3nauenHs iHTerpana Pimana mo 6pycy B R”n . HeobOximHa ymoBa iHTErpOBHOCTI TIO
Opycy 3a Pimanowm.

BepxHni Ta HUxHI iHTerpanbHi cymu JlapOy. 3B 30K 3 IHTETpaIbHUMU CyMaMH PiMaHa.
BrnactuBocTi BepxHiX Ta HWXKHIX iHTErpanbHux cym apOy.

O3HaveHHS BEPXHBOT'O Ta HWKHBOTO iHTerpaiB JapOy. 3B 130Kk Mk HUMH.

BepxHiit Ta HwkHIHM iHTerpanu lapOy sik rpaHuii BinnosinHux cym JlapOy.

Kpurepiit lapOy iHTerpoBHOCTI QyHKIIIT 32 PiMmanoMm 1o Opycy.

Kpurepiit Pimana.
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Kpurepiit inTerpoBHocTi PyHKIii 3a Pimanom y Tepminax konuBanb pyHkiii. Hacmimok.

[nTerpoBHicTh 32 PiMaHoM HenepepBHUX (QYHKITIH.

Apudmernuni onepartii 3 QyHKIISIMH, K1 IHTErpoBaHi 3a Pimanom o 6pycy.
JliniiiHicTh iHTerpana Pimana. MoHoTOHHICTh iHTerpana Pimana.

Kinbre maoxun. [puknaau. Kinsie Opycis

3oBHimHA Ta BHYTpimHsA Mipu XKopnana. MHoxuHaH, BUMipHi 3a XKopaanom. Mipa
’Kopnana.

3B’A30K MHOXXHHHU, BUMipHOT 3a XKopaanowm, 13 iHTerpoBHIcTIO 32 Pimanom no Opycy ii
XapaKTePUCTUIHOT PYHKITII.

[nrerpan Pimana mo MHOUHI, ska BUMipHa 3a JKopaaHowm. Jlema npo cragkoBicTh.
Apudmetnuni onepariii 3 QyHKIiSIMH, IHTETPOBaHUMU 32 PiMaHOM 110 MHOXUHI, sSIKa
BuMipHa 3a JKopaaHom.

JlinitiHicTh 1HTETpana PiMana mo MHOMHI, sika BUMipHa 3a KopaaHoM.
AJMTUBHICTH iHTerpasa PiMmana BiTHOCHO 00JIacTi iHTErpyBaHHS.

BnactuBocti MHOXWH, BUMipHUX 3a XKopmanoM. BnactuBocti mipu XKopaana.
MoHoTOHHICTb iHTerpasia PiMaHa o MHOUHI, ska BUMipHa 3a JKopraHom.

. Ominku iHTerpana Pimana mo MHOXUHI, sika BUMipHa 3a JKopmanom.
22.

Teopema npo cepeniHe 3HaYSHHsI ISl iHTEerpaiia PiMaHa o MHOXUHI, siIka BUMIpHA 3a
’Kopnanom.

I'eomerpuunmii 3mict inTerpana PiMana mo MHOXUHI, sika BUMipHa 3a XKopraHoM.
HenepepBHicTh iHTerpasia Pimana 3Hu3Yy.

Oyukiii MHOXHMH. O3HaueHHs rpanumi no Komri i mo ['efiHe Ta X eKBIBaJEHTHICTb.
[ToximHa QyHKIIT MHOKWUHHU B TOYIII.

[Toximna inTerpana Pimana BiTHOCHO 00J1acTi IHTETpyBaHHS.

BrnactuBocrti iHTerpana Pimana sk QyHKIIT MHOXWHH: aIMTUBHICTH BITHOCHO 00JIACTI
IHTEeTpYBaHHS, HETIEPEPBHICTh 3HU3Y, ICHYBAaHHS MOX1HOI.

AnutuBHi ¢pyHKUii MHOXKHHH. BiactuBicts Tuny K. AnutuBHI QyHKIIT MHOXXHUHY 3
HYJIbOBOIO MOX1HOIO0. Y3aranbHeHa ¢popmyna Herotona-JIeibHira.

3B 30K MK aJJUTUBHUMH (DYHKIIIMH MHOKMHH Ta TIEPBICHUMH.

[{uniaapudHi MHOKUHU. 3BEICHHS KpaTHOTO 1HTErpai PiMaHa rmo mumiHApuYHINA
MHO>KHHI 710 ToBTOpHOTO. [IpuKkiamy.



31

32.

33.
34.

35.

36.
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. O6’em p-BuMipHOTO KOocoro Opyca. Pexypentna opmyna 1is 00’ eMy p-BUMIpHOTO

KOcoro Opyca.

Busnaunuk 'pama. PekypenTtHa popmyna st Bu3HauHMKa ['pama. 3B’s30K 3 00’ eMaMu
p-BUMIPHUX KOCHUX OpYCIB.

I'eomeTpuunuii 3MicT siKOO1aHA.

3amina 3MiHHOT ITi/T 3HAKOM KpaTHOTO iHTerpana Pimana. Bunagok mopyiieHHs yMOB
mudeomopdizmy. [puknau.

EnemenTapHna rinajka peryiasipHa kpusa. HoBuil miaxiz 10 MOHATTS TOBXKUHHU KPUBOI.
EnemenrapHa riazka perysisipHa MOBEpXHS 1 MOHATTS 11 IJIOMII.

dopmyna s TUIOMII eJIEMEHTAPHOT IJ1aIKOT peryIapHOi TOBEPXHI

Po3zoin 11. Kpusoniniuni ma nosepxuesi inmezpanu. Teopis nons

Tema 1. Kpusoniniuni inmezpanu

1.

(O8]

e

KpuBoniniitauii interpan nepuoro poay. O3nadenss. ®izuunuii 3mict. BrnactuBocTi.
3BeZICHHS KPUBOJIIHIHHOTO 1HTErpaJia MepIioro poay A0 BU3HAYEHOTO.

CkansipHi Ta BEKTOPHI TOJISL.

KpuBomiHiiiauii iHTETpan apyroro poay. O3HadeHHs. Oi3udHUN 3MICT.

BrnactuBocTi. 3BeZieHHS KPUBOJIIHIMHOTO 1HTErpasia Ipyroro poay 10 BUZHAYEHOTO.
3B’S130K MK KPUBOJIIHIHHUMU 1HTETpaJIaMU MEPIIIOTO Ta IPYToro POy.

OMiHKY JUIst KpUBOJIHIMHMX 1HTErpalliB MEPIIOro Ta APYroro poay.

HMudepenmianbHi popMu HYJIBOBOTO Ta MEPIIOTO cTeneHs. DI3UYHUN 3MICT
nudepeHianbHoi (POPMH MEPIIOTO CTETICHS.

KpuBomiHiifHHAH 1HTETpa IPYroro poay SK KpUBOJIIHIMHUMA 1HTETpa Bij
nuQepeHianbHoi (POPMH MEPIIOTO CTETICHS.

HaGmmxeHHs: KpUBOMIHIHHOTO 1HTErpajia APYyroro poay B3I0BXK KPUBOI KPUBOJIHIMHUM
1HTErpajoM B3/JOBXK JIAMaHOI.

®opmymna ['pina. Bumamok 6arato3s’si3H01 001acTi. 3aCTOCYBaHHS 0 00UMCITIOBaHHS
1011 MHOKUH. [Ipukianu.

Tema 2. Ilosepxuesi inmezpanu

1.

2.

[ToBepxHeBuii iHTerpas nepiroro poay. O3nauenns. @i3uvamii 3MicT. BraacTuBOCTI.
3BeJICHHS MTOBEPXHEBOTO 1HTErpalia MepIoro poay A0 MOABIHHOTO iHTerpaa.
OpienToBana noBepxHs. [Ipukian HeopieHTOBaHOT moBepxHi. JIucTok Mebiyca.
Jndepenmiansi popmu B R® . Gisnunuii smict audepeHiiansHoi GopMu Ipyroro
creneHs. ['eomerpuynuii 3MicT nudepeHiianbHoi GOpMU TPETHOTO CTETICHS.
[ToBepxHeBuUii IHTErpa APYroro poay sIKk HOBEPXHEBHUM 1HTETpall Bia AuQepeHIiaabHOl
dbopmu npyroro crenens. O3nadenns. dizuynuii 3mict. BrnactuBocti. 3BeacHHS
MIOBEPXHEBOTO IHTErpajia Ipyroro poay A0 MOABIHHOrO iHTerpana. 3B 130K MK
MOBEPXHEBUMHU IHTErpAJIaMH JJPYTOTO Ta MEPIIOTO POAY.

Tema 3. Teopisa nons

®opmyna ["aycca-OcTporpancbkoro.

Omnepatop HaOma (["amineToHa). O3HaUYeHHS nUBEpreHIi Ta ii Gpi3uyHUN 3MICT.
HeszanexHicTh AuBepreHiii i BUOOPY OPTOHOPMOBAHOI CUCTEMHU KOOPIUHAT.
[Ipuknamu 3acrocyBanns Gopmynu ['aycca-Octporpanacekoro. 3akoH Apximena.
[Mupkynsauis BekropHoro noisi. OpieHTallisi 3aMKHEHOT KpUBOT Ha OpiEHTOBaHIN
noBepxHi. Dopmyna Crokca.

OszHaueHHs poTopa Ta foro (izuynwmii 3micT. HezanexxHicTe potopa BiJ BUOOPY
OPTOHOPMOBAHOT CUCTEMU KOOPIUHAT.
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6. HeszanexHicTe KPUBOJIHIHHOTO IHTETpaia IPyroro poay Bijl HUISIXY IHTETpyBaHHS.
3B’530K 3 TOBHUM JU(DEPEHITIATIOM.

7. Bignosnennsa ¢yHkuii no ii mosHomMy audepenuiany. [Ipuxmnamm.

8. HesanexxHiCTh KPUBOMIHIHHOTO IHTETpaja APyroro poay BiJ HUIAXY iHTETpyBaHHS.
3B’S30K 3 MUPKYJIAIIETO.

9. OpnHO3B’A3HICTH 00JI1aCT1 B R*1aBR’.

10. He3anexHicTh KPUBOJIHIMHOTO 1HTETpasia Ipyroro poay BifJl HUISIXY IHTETpYBaHHS.
3B 430K 3 POTOPOM.

11. He3anexHicTh KPUBOJIHIMHOTO 1HTETpaia Ipyroro poay BifJl HUIIXY IHTETpYBaHHS.
[TincymkoBa Teopema. 3ayBa)K€HHS 10 TEOPEMHU.

12. TloTeHIianbHi MOJIS.

13. BexTopHi miHii Ta BeKTOpHI TpyOku. CoJIeHOifanbH1 TOJIA.

14. Onepartist 30BHIIHBOTO AU(EpeHIiIoBaHHS Ta ii BIaCTUBOCTI.

15. 3aransuuii Burasg popmynu Crokca. Jlii 3 oneparopom Habmna. [Tpuknaam.

Po3zoin 12. Inmeepanu, wo 3anexcams 8i0 napamempa

1. BnacHi iHTerpayiy, 110 3aJIeKaTh Bijg mapaMmerpa. TeopemMu mpo HEeMepepBHICTh Ta 3aMiHy
HOPSIIKY IHTETPyBaHHS.

2. BumacHi iHTerpanu, 1o 3anexarsb Bij mapamerpa. Teopemu mpo audepeHiiroBanHs.
3aranpHuii Bunaaok. [puknanu.

3. HesnacHi iHTerpaJid MEPIIOTO POy, IO 3ajieXkKaTh BiJ mapameTrpa. O3HaueHHS
PiBHOMIpPHOI 301)KHOCTI.

4. 3B’sA30K MiX HEBJIACHUMU IHTETpaJlaMH MEPIIIOTo poay Ta GYHKIIOHATLHUMH PSIaMHU.

5. Teopemu npo HENEPEepBHICTh Ta 3aMiHy MOPSAKY IHTETpyBaHHS I HEBIACHUX
IHTETpaJIiB MEPIIOTO POY.

6. Teopema npo audepeHIlitoBaHH HEBJIACHUX IHTETPAJIiB MEPIIOTO POIY.

7. Kpwurepiit Komri piBHOMIpHOT 301)KHOCTI HEBJIACHUX 1HTETPAJIiB MEPIIIOTO POIY.

8. Osnaka Beifepmtpacca piBHOMIpHOi 301KHOCTI HEBIACHUX IHTETPaIIiB MEPIIOTO POY.

9. Osnaku AbGens, [ipixie ta JliHi piBHOMIpHOT 301KHOCTI HEBIACHUX 1HTETPaJiB MEPIIOTO
poay.

10. Teopema npo 3aMiHy MOPAIKY IHTETPYBAHHS JJIS IBOX HEBJIACHHUX 1HTETPAiB MEPIIOTO
poay.

11. Inrerpan Hipixie.

12. Tnterpan Ilyaccona.

13. Inrerpanu Jlamnaca Ta interpanu @pyaHi.

14. T'amma ¢ynkiis Edinepa. O6macTs BU3HAYSHHS BiIMOBITHOTO IHTErpaa.
HudepenuiiioBanicts ramma Qynxiii. [lodynosa rpadika Ha Bciil YUCIOBIi OCi.

15. bera ¢ynkmis Eitnepa Ta ii BmacTUBOCTI.

16. 3B’s130k Mk ramma Ta 0eta QyHKITIIMH.

3. CTpyKTYpa HAaBYaJIbHOI AUCUHUILIIHA
I cemecTp
Ha3Bu po3ainiB i Kinekictn
TeM TOAMH
JeHHa Gopma 3aouHa hopma
yChO y TOMY YHCII1 yChO y TOMY YHCII1
ro 1 m | mab | img. | c. ro |m|m| mabd | iag | c.




1 2 3 4 5 6 7 8 9Ol 1] 11 | 12
0
Po3pin 1. [iiicHi uncina Ta BitoOpaskeHHS
Tema 1. OcHOBHI
TIOHSATTS TIPO JTIHACHI 14 16 |2 -- -- 6
qyucia Ta
B1JI00payKEHHS
Tema 2.
Enemenrapsi 26 | - |12 - - 14
byHKIii Ta ix
BJIACTUBOCTI
Pazom 40 | 6 14 20
3a po3aiziom1
Po3ain 2. I'panulist 94MCII0BOT OCTITOBHOCTI Ta QYHKITIT
Tema 1. I'panunus
YHUCIIOBO1 36 | 6 14 - | - 16
MOCJTIJIOBHOCTI
Tema 2. I'panuns
qucioBoi QyHKIiT 36 | 8 14 -- -- 14
OJTHI€T 3MIHHOT
Pa3zom 72 | 14 | 28 30
3a po3aiiom 2
Po3zain 3. [ludepenuiansue yncneHss GyHKii oHi€l 3MiHHOT
Pa3zom 68 | 12 | 22 34
3a po3aijiom 3
Pazom3al cemectp | 180 | 32 | 64 84
II cemecTp
Ha3Bu po3ainis KinbkicTs
1 TeM TOJIUH
neHHa ¢popma 3ao4yHa popma
YChO y TOMY YHCTI1 YChO y TOMY YHCH1
ro Bt mn | Ja | iHO | C.p. ro || m| mab | 1HAg
1 2 3 4 |5 6 7 8 9 1] 11 | 12
0
Po3ain 4. TodHi MeXi YMCIIOBUX MHOYKHH Ta YaCTKOB1 IPaHMIII MTOCIiJOBHOCTEH.
Pazom 24 | 6 8 10
3a po3aijziom 4

Po3ain 5. HenepepBHicTh QPyHKINT O1HI€T 3MIHHOT
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Tema 1. JIokanbHi
BJIACTUBOCTI
HETNIePEePBHUX

GYHKITIH.

18 | 6 |6 6

Tema 2.
I'mobanpHi
BJIACTUBOCTI
HENepepBHUX

(byHKITIH.

28 12 | 10 6

Pazom
3a po3aiziom 5

46 18 | 16 12

Po3aia 6. [ludepentian. 3actocyBaHHs qudepeHIiaTbHOTO YHCICHHI(YHKITIH OHIET 3MIHHOT.

Tewma 1. IToximHi Ta
nudepeHtian
BUIINX TOPSIKIB.

22 |6 6 10

Tema 2.
JlocmiKeHHS
byHKITIH 3a
JIOIIOMOTI'00
nudepeHIiaTbHOTO
YHUCJICHHSA

40 | 10 | 10 20

Pazom
3a po3aiziom 6

62 |16 | 16 30

Po3ain 7. IarerpanpHe uncnenHs GyHKIIN 01HIET 3MIHHOT

Tema 1. 44 1 2 |12 30
HeBuznauenuit
1HTerpa
Tema 2.
Buznauenuit 42 | 14 8 20
iHTerpan Pimana ta
H0r0 3aCTOCYBaHHS
Tema 3. HeBnacHi 22 | 8 4 10
1HTerpanu
Pazom 108 | 24 | 24 60
3a po3aiziom 7
Pa3zom 3a Il 240 | 64 | 64 112
cemecTp
III cemecTp
HasBu po3ainis i Kinekicts
TeM TOJIUH
neHHa popma 3a04Ha (hopma
YCbO y TOMY 9HCI1 yChOT y TOMY YHCI1
ro b} o | Ja | iHg| c. 0 a| m| 7ab | iHOT | C.
0. p-
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1 2 3 4 15 6 7 8 1| 11 | 12 | 13
0
Po3ain 8. Yucnosi Ta pyHKIIIOHANBHI Py
Tema 46 |12 12 22
1.Yucnosi
psinu
Tema 2. 40 | 10 10 20
OyHKIIOHATBH
ipsu
Tema 3. Crenenesi 40 | 10 10 20
psinu
Pa3zom 126 | 32 32 62
3a po3aiziom 8
Po3ain 9. [ludepennianbue yncneHHs GyHKUINA KITBKOX 3MIHHUX
Tema 1. Metpuuni 22 | 12 0 10
HPOCTOPH
Tema 2.
Hudepenmianbue 60 | 12 |20 28
YUCIeHHS (DYHKITIH
KIJTBKOX 3MIHHHX
Tema 3. 32 | 8 12 12
BinoGpaxxeHns i3
R”n B R"m.
Pazom 114 | 32 | 32 50
3a po3aiziom 9
Pazom 3aIll 240 | 64 | 64 112
cemMecTp
IV cemectp
Hazpu po3auiB i KinpkicTs
TeM TOJIMH
JICHHA 3aouHa hopma
dbopma
YCBO y TOMY 9HCII1 yCb y TOMY YHCII1
ro I I mab. | 1Ho | c. Oro || o | mab | 1Hx | c.
. p. . . p
1 2 3 4 5 6 7 8 |9 1| 11 | 12 |1
0 3

Po3aia 10. Kparawmii inTerpan PiMana Ta #ioro 3actocyBaHHs

Pazom
3a posaijiom 10

66

18

20 28

Po3ain 11. KpuBominiiiai Ta moBepxHesi inTerpanu. Teopis moss
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Tema 1. 40 (10 |10 20
KpuBomiHiitai
1HTerpanu

Tema 2. 40 (10 |10 20
[ToBepxHeBi
IHTeTpajm.

Tema 3. Teopis 60 | 16 14 30
IOJIA

Pa3zom 140 | 36 34 70
3a posaiiom 11

Po3ain 12. [HTerpanm, o 3aiexkath BiJ mapaMmerpa

Pa3zom 34 | 10 10 14
3a po3aijiom 8

Pazom3alV 240 64 64 112
ceMecTp

Paszom 900 | 224 | 256 420

4. TeMM NPaKTUYHHUX 3aAHATH

I cemecTp
Ne Hasga KinpkicTh
3/m TeMHU TOJIUH
1 Oyukii Ta ix rpadiku, odepHeHi QyHKIIT 6
2 | Enemenrapsi ¢yskii, neperBopeHHs rpadikiB 6
3 | Jleski HeemeMeHTapH1 QYHKIIIT Ta 11 BIACTHBOCTI 4
4 ['panuirs 4ncmoBOT MOCIITOBHOCTI, HEBU3HAUEHOCTI 6
5 [IIkana 3pocTaHHs TOCTiTOBHOCTEH 6
6 ['panuis urcnoBoi GyHKINIT OHIET 3MIHHOT 8
7 | ExBiBaneHTHI QyHKIIi, TAOIUIISA €KBIBaJICHTHOCTEH 6
8 | KonTponpHa poboTa 2
9 | HemepepBHICTh B TOUIIl, TUITH PO3PHUBIB 6
10 | OGuucIIeHHs MOX1THUX, TAOIHIISI Ta TIPaBUIA 12
11 | Kontposbna pobdorta (2) 2
Pazom 64
II cemecTp
No HasBa Kinbkicts
3/ TEMU TOIUH
1 [ToxiH1 BUIMX TTOPSIIKIB 8
2 | 'eomeTpuyHi 3aCTOCYBaHHS MMOX1THUX. 8
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Hocnmimkenns QyHKIIiH 32 1OOMOT0I0 Au(EpeHITIaTbHOTO YHCICHHS
ITob6ynoBa Ta mociipkeHHs rpadikiB QyHKITIH.

KonrponsHa pobora

HeBu3znauenuii inTerpas.

[lepBicHa Ta HeBU3HAYEHUI iHTErpasl. [HTErpyBaHHs 3aMiHOIO 3MiHHOT 10

Ta IHTETPYBAaHHS YaCTUHAMH. [HTErpyBaHHS palliOHATBLHUX (YHKITIN.
MeTtoau iHTerpyBaHHs ippallioHaIbHOCTEH. [HTerpyBanHs
TPUTOHOMETPUYHHUX (DYHKITIH.

Busnayenuii inTerpaJj
OO6uncIIeHHs] BU3HAYCHHUX 1HTErpaiiiB. ['eoMeTpruyH1 3aCTOCYBaHHS
BHU3HAUEHOTO IHTErpaja.

Hesnacui inTerpaJn.
OOuKCIICHHSI Ta TOCHIDKCHHS Ha 301KHICTh HEBJJACHUX 1HTETPAIIIB.

10

3acTocyBaHHsI BU3HAYEHOI0 iHTerpaJjia
['eomeTpHruHi 3aCTOCYBaHHSI BU3HAUYEHOTO

10

KontponbHa pobora

Pa3zom 3a II cemectp

64

III cemecTp

3/

HasBa
TEMU

Kinexicts
TOIUH

Yucaosi paau.
JocnimxeHHs Ha 30KHICTh YUCTOBUX PSAIIB 3 HEBI EMHUMU
YJICHAMU Ta 3HAKO3MIHHUX PS/IB.

10

DOYyHKUIOHAJIBHI psAau.
JlocnimKeHHsT Ha TTOTOYKOBY Ta PIBHOMIPHY 301KHICTh
(GyHKIIOHATBHUX PAJIIB Ta MOCTIIOBHOCTEH.

10

CreneHesi psiau.

JlocnmimKeHHsT CTETIEHEeBHUX PSIiB Ha 301KHICTh Ta PO3BUHECHHS
dbynkuiit y psag Teimopa. 3agadi Ha MOWICHHY
nuQepeHIiioBaHICTh Ta IHTETPOBAHICTh CTEIICHEBUX PSIJIIB.

10

Konrtponsna pobora

JAundepenuiajibHe YncJIeHHS] YUCI0BOI PyHKIIT OaraTbox
3MiHHMX. J{ocmiKeHHs QYHKITIA Ha HETIEPEPBHICTb.
OOuncneHHs YaCTUHHUX MOX1IHUX Ta Tu(epeHIiiaiiB neporo
nopsiaky. Jocmimkenns QyHKIid Ha qudepeHIiHOBaHICTb.
I'eomeTpuyHi 3acTocyBanHs. HabmmkeHi 00UUCIIeHHS 13
3acTocyBaHHAM nudepenmians. OOUnCIeHHs 13 TPATIEHTOM.
OOuncneHHs MOXiAHMX 1 AU(epeHIIiaTiB BUIUX TOPSIKIB.
®opmymna Teitnmopa. locmipkeHHas QyHKIINH Ha JTOKATbHUI
EKCTPEMYM.

16
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Binoopaxenns i3 R*n B R*m.

3anaui, sIKi BIAHOCATHCS 710 iICHYBaHHS Ta AU(epeHLiioBaHOCTI
HESBHO BU3HAYCHHUX YHCIOBUX (DYHKIIIN BiJ OJHIET U GaraThox
3MIHHUX. J{OCHTIIPKeHHS HESIBHO BU3HAYCHHUX YMCIIOBHX (DYHKIIIH
BiJl OJTHI€T UM OaraTh0X 3MiHHHUX HA JTIOKAJIBHUN EKCTPEMYM.
IcHyBaHHs Ta JOCTIKEHHST 00EPHEHOTO Bi10OpaykeHHS (3a1a4l
Ha JIOKaJIbHUH 1udeomopdizm). 3anadi, siKi BIAHOCITHCA 10
iCHyBaHHA Ta AUGEPEHIIIHOBAHOCTI HESIBHO BU3HAYCHUX
BifoOpaxeHb. JlochimpkeHHs! PYHKIIH Ha YMOBHHIA €KCTPEMYM.

14

KonrtponsHa pobora

Pa3zom 3a III cemecTp

64

IV cemectp

3/

HasBa
TEMU

Kinekicts
TOIUH

InTerpan Pimana B R n.
OOuucneHHs KpaTHUX iHTerpaniB PiMaHa o muiaiHApHYHUM
oOmacTsaM. 3BeieHHS KpaTHUX iHTerpaiiB PiMaHa 10 MOBTOpHUX

IHTerpastiB. 3aMiHa MOPSAKY IHTETPYBAHHS Y TOBTOPHHUX 1HTErpajax.

3acTocyBaHHS KpaTHUX iHTerpaiiB PimaHa 10 00UMCIIEHHS TUION] Ta
00’eMiB. 3aMiHa 3MiHHUX y KpaTHOMY iHTerpaii Pimana.
3acTocyBaHHS KpaTHUX iHTerpaiiB PiMaHa 10 0O4HCIEHHS TUIOI]
MIOBEPXOHb.

20

KpusBouiniiiHi Ta noBepxHeBi iHTerpaJjm nepuoro poay.
OOGunCIICHHS] KPUBOTIHIMHUX Ta MOBEPXHEBUX 1HTETPAIIB MIEPIIOTO
poay Ta iX 3acTOCyBaHHs y MeXaHili Ta (i3uii.

10

KpusBouiniifHi Ta moBepxHeBi iHTerpajm Ipyroro pouy.
OOGuuCIICHHS] KPUBOMIHIMHUX Ta MOBEPXHEBUX 1HTETPATIB APYTroro
poJy Ta iX 3aCTOCYBaHHS y TeoMeTpii Ta (i3uli.

10

Teopis moast
®opmynu ['pina, ['aycca-Octporpancekoro ta Ctokca. Enementu
Teopii moJist. 3aCTOCYBAHHS TE€OPii MOJIT Y MEXaHiIl Ta (i3uIli.

12

KontponbHa pobora

InTerpaiu, mo 3anexath Bil mapamMerpis.

IaTerpanu PimaHa, 1110 3ay1ekath Bij mapaMeTpy Ta ix 00UnCIeHHS.
JlocmikeHHsT Ha pIBHOMIpHY 301KHICTh HEBJIACHUX 1HTETPAIiB, 110
3ayiexaTh Bij mapameTrpy. OOUHCIICHHS] HEBIACHUX 1HTETPAIB 32
JIOTIOMOT' 010 1HTETpyBaHHS Ta

nudepeHIiFoBaHHS 3a TTapaMeTPOM. 3aCTOCYBaHHS IHTETPATIB
Hipixine, Eiinepa-Ilyaccona ta pynkmiit Eitnepa I'(p), B(p,q) mst
00YMCIICHHSI HEBJIACHHUX 1HTETPaiB.

Konrponsna pobora

Pa3om 3a IV cemectp

64

Yevoco 2o0un

256

5. 3aBaaHHs 11 caMOCTIiiHOT po0oTH

I cemecTp
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Ne Bunu, 3mict camocTiitHOT poOoTH KinpkicTh ®opma
3/m TOAMH KOHTPOJIIO
1 OCHOBHI HOHATTS PO AIACHI YUCIIa Ta BiTOOpakeHHs 14 Kop.1
[3]: 1.3, 1.4, 1.7. KOJIOKBiyM
2 Enemenrapui ¢yHkuii Ta ix BaactuBocti [3]: 4.7. 14 Kp.1
KOJIOKB1YM
3 ['panuis uncnoBoi nocnigoBHocTi [3]: 2.5, 2.8, 2.9. 14 K.p.2
eK3aMeH
4 ['panutis unciaoBoi ¢pyHKIiN onHiET 3MiHHOT [3]: 3.6, 14 K.p.2
3.8, 3.10. eK3aMeH
5 Henepepsnictb Ta Tumn po3pusis [3]: 4.2, 4.5, 4.6. 14 K.p.2
eK3aMeH
6 [Toxigna Ta nudepenmian [3]: 5.3, 5.10, 5.11. 14 €K3aMeH
Pa3om 3a I cemecTp 84 K/p-2; kon.-1
II cemecTp
Ne Buau, 3mict camocTiiHOT po6oTH KinpkicTh ®opma
3/ TOIUH KOHTPOJIIO
1 [MoxiaHi Ta mudepeHIiany BUIUX TOPSIKIB. 16 Kp.1
I'eomeTpuuHi 3acTocyBanHs noxiguux. [3]: 5.9, 7.3. KOJIOKBiyM
2 | HocmigxeHHs GyHKIIN 3a TOIOMOTOI0 16 Kp.1
mudepenniansHoro ynucienHs. [lodymnosa rpadikis. [3]: KOJIOKBiyM
7.4,7.5,7.6.
3 Hesusnauenwuii interpan [3]: 8.4, 8.5, 8.6. 30 K.p.2
eK3aMeH
4 | Busnauenuii inTerpan Pimana Ta ioro 26 K.p.2
3actocyBaHHs. [3]: 9.3, 9.4, 9.6, 10.1, 10.4. eK3aMEH
5 | HesnacHi interpamu. [3]: 11.3, 11.4. 24 Kp.2
eK3aMeH
Pa3om 3a II cemecTp 112 K/p-2; xon.-1
III cemecTp
Ne | Buawm, 3MicT camocTiitHOT poOOTH Kinpkicth ®opma
3/m TOAWH KOHTPOJIIO
1 | Yucnosi psam [3]:12.4, 12.5, 12.6. 22 Kop.1
KOJIOKBIyM
2 | ®ynkmionansHi psaau [3]: 13.2, 13.3. 20 K.p.1
KOJIOKB1yM
3 | Crenenesi psiau [3]: 13.4, 13.5. 20 K.p.1
KOJIOKBiyM
4 | Metpuusni npoctopu [1]: 10.1, 10.3, 10.5. 10 eK3aMeH
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5 | Audepenmianpae ynucaeHHs QyHKIIIH KUTBKOX 28 Kp.2
smiaamx [1]: 11.2, 11.3, 12.3. €K3aMeH
6 | Bigo6paxenns i3 R*nB R *m [1]: 12.1, 12.2. 12 K.p.2
eK3aMeH
Pa3owm 3a III cemecTp 112 K/p-2; kom.-1
IV cemectp
Ne Bunu, 3mict camocTiitHOT poOoTH Kinpkicte | @opma KOHTPOIIO
3/ rOINH
1 KpatHnwuii inTerpan Pimana Ta #oro 3acTocyBaHHS 20 K.p.1
[1]: 14.2, 14.4, 14.5. KOJIOKBiyM
2 | Kpusominiiini inTerpanu [1]: 15.2, 15.6. 18 K.p.2
eK3aMeH
3 [Moepxuesi interpanu. [1]: 15.2, 15.7, 15.8. 18 K.p.2
eK3aMeH
4 | Teopis monsa [1]: 15.3, 15.4, 15.5. 18 Kp.2
eK3aMeH
5 [nTerpainy, 1o 3anexaTs Bix napamerpa [1]: 13.2, 20 €K3aMeH
13.4.
6 | Eitneposi interpanmu. [1]: 13.2, 13.5. 18 €K3aMeH
Pa3zom 3a IV cemectp 112 K/p-2; koi.-1
Ycvozo 2o0un 420

6. InguBinyajbHi 3aB1aHHA
He nmepen0aueHi HaB4aTbHUM IJTAHOM.

7. MeToau HAaBYaAHHSA
BHUKOPHCTOBYIOThCSI  MOSCHIOBAJILHO-UTIOCTPATUBHUN ~ (JIEKIi 1  TpakTHYHI  3aHATTH),

penpOaNyKTUBHUHN (BUKOHAHHSI JOMAITHIX 3aB/JIaHb) 1 YaCTKOBO-TIONTYKOBUH (KOHTPOJIBbHI pOOOTH,
KOJIOKBIYMH) METOJIH.

8. MeToau KOHTpPO.IIO
[ToTouHMIT KOHTPOJIB: KOHTPOJIBHI POOOTH (8§), KOJIOKBiyM (4).
[TincymMKoBHII KOHTPOIB: ek3aMeH (4).

9. Cxema HapaxyBaHH# 0aJiiB

I cemecTp
KonTpoabsna Konoxksiym KonTposbna Ex3amen Cyma
podora 1 podora 2
Poznin 1; Po3nin 1; Pozmin 2 Po3nin 2;
Tema 2 Temu 1,2 Temu 1, 2
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20 10 30 40 100
II cemecTp
KonTpoabna Konoxksiym | Konrpoabna Ex3amen Cyma
pobora 1 podora 2
Po3nin 6; Po3ninu 4-6; Po3nin 7; Po3nin 7;
Temn 1,2; Temn 1,2 Tema 1,2,3. Tema 1,2,3.
20 20 20 40 100
III cemecTp
KonrtpouabHna KonokBiym | KonrTpoJibHa Ex3ameHn Cyma
podora 1 podora 2
Po3nin 8; Temu Po3nin 8; Po3nin 9; Po3nin 9;
1-3. Temu 1-3. Tema 2-3. Tema 1-3.
20 20 20 40 100
IV cemecTp
KonrtpouabHna Konoxksiym KonTpoJsbHa Ex3amen Cyma
podora 1 podora 2
Pozmin 10 Pozmin 10 Po3min 11; Po3min 11;
Temu 1-3. Posin 12.
20 20 20 40 100

MiHimanpHa KiTbKICTh OaiB IS JOMYCKY 10 CKJIAJaHHS MiICyMKOBOTO KOHTPOJIIIO
IporpamMolo He neperdadeHa.

Kpurepii oniHioBaHHSI HABYaJIbHUX JOCATHEHb

KontpoabHa po6ora 1 y | cemecTpi BKIItoYae 3aBJaHHSA Ha eleMeHTapHI QyHKIIl Ta ix
BJIACTUBOCTI 1 OIHIOEThCS MakcuMyM y 20 OaiiB BiJMOBIIHO O MPaBHJIBHOCTI Ta TOBHOTH

pO3B’sI3aHHS.

KonTpoabHa poGora 2 y 1 cemectpi Ha Temy «['paHUISI YMCIIOBOi MOCTIIOBHOCTI Ta
dbynkmii. JocmimkenHs (yHKIIT Ha HEMEPEepPBHICTHY OIHIOEThCS Makcumym y 30 Oamis
BIJIMOB1THO JI0 MTPAaBUIILHOCTI Ta TTOBHOTH PO3B’ sI3aHHSI.

KontpoabHa podora 1y 2 cemectpi Ha Temy «IloXifgHi Ta X 3aCTOCYBaHHS».

KoutpoJabHa po6ora 2 y 2 cemectpi Ha TeMy «HeBu3HaueHU Ta BU3HAYCHUH THTETPATTN».
Kontpoabna podora 1 y 3 cemectpi Ha TeMy «YucioBi, (yHKIIOHAJIbHI Ta CTETEHEBI

pAan».
KonTpoabna

KUIBKOX 3MIHHUX).

KonTpoabsna
3aCTOCYBAHHS».

KonTpoabsna
Teopist moms».

podora 2 y 3 cemectpi Ha Temy «JludepeHuianbue 4uciaeHHS (YHKIIH
podora 1 y 4 cemectpi Ha Temy «KpaTtHuii iHTerpan Pimana Ta iioro

podora 2 y 4 cemectpi Ha TeMy «KpHBOMiHINMHI Ta MOBEPXHEBI IHTETpaH.
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KoxxHa 3 KOHTponbHUX poOIT y 2-4 cemecTpax BKIIO4ae 4 3aBHaHHSA 1 OIIIHIOETHCS
MakcumMyM y 20 GaiB BiIMOBITHO J0 MPaBUILHOCTI Ta TOBHOTH PO3B’ I3aHHS.

KosokBiymM nepen0adae mUCHbMOBY BIAMOBiAb Ha 3-4 TEOPETUUYHHUX IMUTAHHS 31 CITUCKY,
AKUW HamaeTbCcsl cTymeHTtam. [{o 1-2 murtane HEoOXimgHO OOOB’SI3KOBO HABECTH JOBEJICHHS,
OOIpYHTYBaHHsSI MIpKyBaHb, MOSCHIOBAIbHI NPUKIaad. SIKIIO TEOPETHMYHHM 3MICT NMHUTaHb HE
MOBHICTIO PO3KpUTHN ab0 poOOTa MICTHTHh TOMWJIKHA, Oan Moke Oyrtu 3HmwkeHumid. [licms
NUCbMOBOI YaCTMHM MOXKJIMBA TaKOX 1 yCHa cmiBOecisia, M 4ac K01 CTYACHT Ja€ MOsSCHEHHS
100 MOT0 IMMCHEMOBOI BIIITOBI/I.

Ex3amenaniiinuii Outer ckiagaerbcs 3 2-3 TEOPETHMUHMX MUTAHb Ta 1-2 MpPaKTUYHUX
3aBAaHb (B 3aJIEKHOCTI BiA cemecTpy). TeopeTWyHl NMUTAaHHS 3 JIOBEJACHHSMH OIIHIOETHCS
MakcumyM y 10 6aniB, o3HadeHHs 1 opmysroBaHHs — 5 OamiB, 3agavya — y 10 Garis.

MaxkcuManbHy KUTHKICTh OB 3a BIAMOBIAb HA TEOPETHYHE MUTAHHS 3 JOBEICHHSIM MOXHA
OTpUMATH, SKIIO CHOPMYIIOBATH Ta JOBECTH BIJIOBIHI TBEPIKCHHS, HABECTH HEOOXIJIHI
OPUKIAIU. SIKIIO CTYACHT MPAaBUIIBHO OMKCAB i/1€10 JOBEIEHHS, aje He 3MIT JIO KIiHIISI IPUBECTH
BIJINOBI/IHI BHKJIAQJKH, TO BIH OTPUMYE MAaKCUMyM 8 OayiB. Y BHIIAJKy, KOJH CTYACHT 3pOOUB
NOMWJIKH TIpU (hOPMYJTIOBAaHHI TBEPKEHb a00 HE 3MIT MOSCHUTH 1/1€I0 JOBEJCHHS YU HABECTH
MIPUKJIAN, BiH OTPUMYE MaKCUMyM 5 OaliB.

MaxkcuMarbHa OliHKa 3a 3anady ckiangae 10 6aniB. HesHauHi apudMeTH4HI TOMUJIKH, SKi
SKICHO HE BIUIMHYJIM Ha PE3yJIbTAT, HE BINTMBAIOTh HA KUTBKICThH OaiB.

IIIkajga omiHIOBaHHA

Cyma OamB 3a BCi BHIH
HaBYAJILHOI MISUTBHOCTI Omigka
MPOTSTOM CEMECTPY

90-100 BIZIMIHHO
70-89 no0pe
50-69 3a0BLJIBHO

1-49 HE3a10BLIBHO

10. PexomenioBana JiTteparypa

OcHoBHa JiiTepaTtypa

1. Joporosues A.fl. Maremarnynuit ananis, u. I, II. —K.; JIuGins, 1994.
2. Hroxenkona JI. I, Konecuuk T. B, JIsmenko M. S, Muxaniu I'. O, Hkins M. L.
MareMmatnunuii aHami3 y 3agavax i npukianax. Kuis. Buma mkomna, 2002, — 9. 1, 2.
3. 3abonoupkwuii M. B., Ctopox O. I'., Tapactok C. I. Maremarnynmii anaini3z — K. :
3uanns, 2008. — 421 c.
JonomixkHa JiTepatypa

1. ®ixrenromnsi .M., Kypc nudepeHniianibHOro Ta iHTerpagbHoro yucieHss — 2024,
2. Rudin W. Principles of Mathematical Analysis, (International Series in Pure and
Applied Mathematics) 3rd Edition — 1986.

11. Ilocunnanns Ha indgopmauniitHi pecypcu B InTepHerTi, Bineo-jekuii, iHIe MmeToagu4He
3a0e3ne4eHHs

1. www-librarv.univer.kKharkov.ua
2. http://mathworld.wolfram.com/topics.html
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