MiHicTepCcTBO OCBITH 1 HAyKU YKpaiHu

XapkiBchkul HailioHanbHUM yHiBepcuteT iMeHi B.H. Kapazina

Kadenpa ¢pynnamenTajbHoi MaTeMaTHKH

“3JATBEPIKYIO”

Jlexan (akyJIbTETY

MaTeMaTHKH 1 1HHOpMaTHKH
N\

I"'puropiil A5 TKEBUY
e | IV -

Pt -

& wigd » U8 204p.

Po6oua nporpama HaBYaIbHOI TUCIHUILTIHA
MaTteMaTHYHUHA aHAJI3

pIBEHb BUIIOI OCBITH mNepuuii(0akajiaBpCcbLKuUii)

rainy3b 3HaHb 11 - MaTemaTuka Ta CTATUCTUKA

cnemianpHicTh 111 — MaremaTuka, 113 — [Ipukinagna maTteMaTuka
ocBiTHs niporpama «MartemaTtukay, «[IpukaaaHa matemaTuka»
BUJI JUCLHUILTIHK 000B’SI3KOBA

(bakynpTeT MaTeMATHKH i iHpopMaTHKH

2024 /2025 HaBuambHHHR piK



3

[Iporpamy peKOMEHIOBAHO A0 3aTBEPXKEHHSI BUSHOIO Paioo (aKyIbTeTy MaTeMaTHKH i iHpopMaTHKu

27 cepnias 2024 poky, mporokoa Ne 8

PO3POBHUKMU ITPOI'PAMU:

Bsiuecsia TOPJIEBCBKHUM, nokTop hizHKko-MaTeMaTHYHUX HAYK, Tpodecop,
npogecop kadgeapu pyHIaMeHTAIbHOI MAaTEMATHKH.

Boaoauvup 1YBOBHUM, noktop dhisnko-MaTeMaTHYHUX HAYK, podecop,
npogecop kadgeapu pyHIaMeHTAIbHOI MAaTEMATHKH.

Ounexcanap PE3YHEHKO, nokrop ¢iznko-MmaTeMaTH4HHX HAYK, Ipodecop,
npogecop kapeapu GpyHIaMeHTAIbHOI MATEMATHKH.

[Iporpamy cxBajsieHO Ha 3acijanHi Kadeapu GyHIaMEHTATEHOT MATEMaTHKA
npoTokou Bij 26 ceprHs 2024 poxy Ne 1.

B. o 3aBizyBaua kadenpu W Cepriit [EOTEP

[IporpaMy moroaxeHo 3 TapaHTOM OCBITHBOT (TIpodeciiinoi) mporpamu «MaTtemaTuka

["apanT ocBiTHBOI (TIpodheciiiHoT)

nporpami L= Cepriii TE®TEP

[IporpaMy moroaxeHo 3 rapaHTOM OCBITHBOI (TpodeciitHoi) nmporpamu «IIpuknaana
MaTEMaTHKa

I"apaHT 0cBiTHBOI (TTpoheciiiHoi)
Iporpam CJTM Cepriit IOCJIABCBKUI

[Iporpamy moroxeH0 HAYKOBO-METOJUIHOI0 KOMICi€I0 (haKyJIbTeTy MAaTEMAaTHKH 1
1H(OpPMATHKH.
npotokon Bix 27 cepnHs 2024 poky Ne 1.

["onoBa HayKOBO-METOAMYHOI KOMICIT K €sren MEHSIMJIOB



BCTYII

[IporpaMa HaBUANBHOI NUCIUILTIHU “MaTeMaTHYHHN aHAJI3” CKIAQJICHA BiAMOBITHO JO OCBITHBHO-
npodeciiiHoi mporpaMu MiAr0TOBKH « DaKaIaBp»

cneriaapHocTi 111 — MaTemaTuka, 113 — [Ipukiaagna MmaTeMaTuka

ocBiTHs porpama «MartemaTuka», «lIpukiiagHna MaTeMaTuKa»

1. Onuc HABYAJIBLHOI AMCHUILIIHI

1.1. MeTor BHKIaJaHHS HABYAJIbHOI JUCIMIUIIHK € HaJaHHS MalOyTHIM cIemiagicTaM 3HaHb Yy
rajy3i Cy4acHOro MaTeMaTHYHOI'O aHaJIi3y.

1.2. OCHOBHUMH 3aBJIaHHSMH BUBYEHHS JUCIHUILUIIHUA € HABYAHHS CTYJICHTIB TCOPCTHYHUM OCHOBAM 1
METOJIaM MaTeMAaTHYHOTO aHaJi3y Ta 3aCTOCYBaHHIO IIMX METOJIB JUIsi PO3B’SI3aHHS
piSHOMaHiTHI/IX 3aa4 TCOPCTUIHOI'O TA IMIPAKTUIHOI'O XapPaAKTEPY.

1.3. Kinbkicts kpenutis — 30

1.4. 3aranpHa kinbkicts rogud — 900

1.5. XapakTepucTiuka HaBYaJIbHOI JUCITUTIIIIHU

O06oB’s13k0Ba
Jlenna ¢popMa HaBYaHHS ‘ 3aoyHa (qucTaHIiiiHa) opMa HaBYAHHS
Pik miaroroBku
1, 2-ii |
CemecTtp
1, 2,3, 4-ii |
Jlexii
224 Ton. |
[TpakTu4Hi 3aHATTA
256 roa. ‘

JIaGopatopHi 3aHATTS

Camocriitna po6ora
420 rop. ‘




1.6. 3arutaHOBaHi pe3yIbTaTH HABYAHHSL:

3HATH:

— TEOPito MIMCHUX YHUCEIT;

— BJIACTUBOCTI IPAHULIb YUCIIOBHX MOCIIOBHOCTEN Ta YUCIOBUX (PYHKIIIH;
— BJIACTHBOCTI HENEepepBHUX (DyHKITIH ;

— mudepeHItiagbHe YucaeHHs QYHKINN OHIET 3MIHHOT;

— METOJIY IHTETPYBaHHS [UIs 3HAXOKCHHS ePBICHUX (PYHKIIIH;

— Teopiro iHTerpana PimaHa Ha BiJIpi3Ky Ta i 3aCTOCYBaHHS;

— Teopito 301KHOCTI HEBIIACHUX iHTerpajiiB Pimana;

— TEOPiro 301)KHOCTI YUCIIOBUX PSIJIIB;

— TEOPito pIBHOMIPHOI 3013KHOCTI (PYHKIIOHATBHUX MOCTIIOBHOCTEH Ta PAIIB;
— TEOPII0 CTETICHEBUX PS/IiB;

— €JIEMEHTH Teopii METPUYHUX, HOPMOBAHUX Ta €BKJI1IOBUX MIPOCTOPIB;

— BJIACTHBOCTI IPpaHUIb QYHKIIH KITBKOX 3MIHHUX;

— BJIACTUBOCTI HETIePEPBHUX (PYHKIIIH KITbKOX 3MIHHUX;

— nudepeHuianbHe YUCIeHHS QYHKIINA KITBKOX 3MIHHUX;

— TEOpeMH iCHyBaHHS Ta IU(EepPEeHIIIIOBHOCTI HEABHUX (PYHKIIIIA;

— TEOPil0 BHYTPIIIHIX Ta YMOBHHX €KCTPEMYyMiB (PYHKIIH KIIBKOX 3MIHHUX;
— Teopito 301KHOCTI IHTErpatiB, IO 3aJeKaTh BiJ MapaMeTpy;

— BJIACTHBOCTI €iJIepeBUX IHTETPaTiB;

— BJIAcTUBOCTI (PyHKII1H 0OMEXEHOT Bapiallii;

— Teopito iHTerpana CTinTheca;

— Teopito KpaTHOTo iHTerpasna Pimana Ta ii 3acTocyBaHHS;

— TEOPit0 KPUBOMIHIMHUX 1HTErpalliB MEPIIOTO Ta JPYTOTO POIY;

— TEOPI0 MOBEPXHEBHUX IHTErpalliB MEPIIOTo Ta IPyroro poay;

— ¢opmynu I'pina, I'aycca-Octporpancekoro, CTokca;

ymiru:

— 3HaXOJIUTH T'PaHHULI MOCIIIJOBHOCTEH 1 QYHKIIIH;

— JA0CHiIKyBaTH (DYHKIIT Ha HETIEPEPBHICTD 1 PIBHOMIPHY HETIEPEPBHICTb;

— nuepeHLioBaTH CKIaIH1 Ta 00epHEH1 QPYyHKIIIT;

— KOpHUCTyBaTHCs pO3BUHEHHAM (QyHKIIT 3a popmyroro Teinopa;

— 3acTOCcOBYBaTH Gopmyity JIelOHina;

— JAOCHIIKYBaTH (PYHKIIIT HA MOHOTOHHICTB Ta OMYKJIICTb;

— OCHIKyBaTH (PYHKIIT HA EKCTPEMYM;

— KOPUCTYBATHCS paBuiIoM Jlomitans;

— Oynysatu rpadik QyHKIii abo KpHBOi, 110 337aHa MapaMeTPUYHO, 3 BUKOPUCTAHHIM
T epeHIiaIbHOTO YUCIIEHHS;

— 3aCTOCOBYBaTH TaONUII0 TMEPBICHUX OCHOBHMX eJIEMEHTapPHUX

byHKIH 1 METO/IY 1HTErpyBaHHs JJIsl 3HAXOKEHHSI IIEPBICHUX O1IbIII

CKJIaTHUX (YHKIIN;

— JIOCIIIKYBaTH (PYHKITIIO Ha IHTETPOBHICTH 32 PimaHOM;

— 3actocoByBatd (popmyny HeroTona-JIeiiOHina, MeTo iHTErpyBaHHS YacCTUHAMHU Ta 3aMiHYy
3MIHHUX 17151 00uncieHHs iHTerpainiB Pimana;

— 3aCTOCOBYBaTH iHTerpaji PiMana B reomeTpii, MexaHii, ¢pizui;

— JIOCIIIKYBaTH Ha aOCOJIIOTHY Ta YMOBHY 301)KHOCTI HEBJIacHi iHTerpanu PimaHa;

— JIOCIIKyBaTy Ha a0COIOTHY Ta YMOBHY 301KHOCTI YHCIIOBI PSIIIN;

— JOCHIIKYBaTH Ha PIBHOMIPHY 301KHICTh (DYHKIIOHAJIbHI ITOCIIIIOBHOCTI Ta PS/IN;

— OTpUMYBATH po3BUHEHHA QyHKLIHN y psix Teitnopa;

— nudepenuioBaTy QyHKINI 6araTbox 3MiHHHX;



— mudepeHITiIoBaTH HESIBHO 3a1aH1 PYHKITIT;

— JIOCIIPKYBaTH Ha BHYTPILIHIA Ta yMOBHIH eKcTpeMyM (QYyHKIIIT 6araTb0X 3MiHHUX;

— JIOCTPKYBaTH Ha pIBHOMIPHY 301KHICTh HEBJIACHI IHTETPAJIH LIO 3aJIeXKAaTh BiJl TapamMeTpy;

— 3aCTOCOBYBATH METOAM AU(EPEHIIIIOBaHHS Ta IHTETPYBAHHS 3a MApPaMETPOM ISl OOYMCIICHHS
1HTeTpatiB;

— 00YHMCITIOBATH KPaTHI IHTETPAJIK 32 JOTIOMOT ot TeopeMu DyOiHi Ta 3aMiHM 3MIHHUX;

— 004YHMCITIOBAaTH KPUBOIIIHIMHI Ta MOBEPXHEBI iHTETPaIM NEPIIOTo Ta JPYTrOro POJIiB;

— 3actocoByBatd Qopmynn ['pina, ['ayca-Octporpanchkoro,
Crokca JUISL 00YMCIICHHS KPUBOJIIHIMHUX Ta MOBEPXHEBHUX 1HTETPaiB;

— 3aCTOCOBYBAaTH METOAM TEOpii MOJIs;

TeMaTHYHHI IJIAH HABYAJILHOI TUCIUILTIHA

Pos3oin 1. Jliticni uucna ma 8iooopasicenms
Tema 1. OcnosHi nowsamms npo OiticHi yucia ma 8i000paiceHHs

1. PanionanbHi yrcina Ta ix 300pakeHHs Ha YUCIIOBIM npsmii. O3HauYeHHS ippallioHAILHOTO
gucina. [lificHi yuca Ta ix 300pakeHHs 3a JOTIOMOT 00 HECKIHYCHHUX JIECATKOBUMH IPOOaMHU.
. Moaynp nilicHOTO YucIia Ta HOro BIACTUBOCTI. 3B 430K 3 BILJAILIIO HA TIPSIMIiA.

. KBanTOpH 3aranpHOCTI Ta iCHYBaHHSL.

. Honstra ¢pynkuii. Crop’€KTUBHI, iH €KTHUBHI Ta O1€KTUBHI BinoOpaxenHs. [Ipuxiamu.

. Cxnanna ¢ynxkmis. Obepuena ¢ynxkuis. [Tpukmaan.

I'padix dynxkuii. I'padik uncnosoi Gpyukuii. ['padik obepHenoi dpynkiii. [Ipuxmamu.
@yHK11i1, 00epHEH] 10 TPUTOHOMETPUIHUX (DYHKIIIH.

~N o oA WwN

8. Lina i aqpodoBa yactunM fAiticHoro yucia. Oyukii y = [X], y = {x}.
9. [lonsTTs enementapHoi pyHkuii. [Tpuxnamu.

Tema 2. Enemenmapni ¢pynxyii ma ix eracmusocmi

1. KBanparuuna gyHkuis. Bunydenns nosHoro kBajapary. [loOynoBa rpagika kBajapa-
TUYHOI (DYHKIIIT 32 JOITOMOI0I0 MapaJIeIbHOTO NMEPEHECEHHS Ta EPETBOPEHHS MOIIOHOCTI.
2.CreneneBa (pyHKIIis. 3HaAUEHHS CTETIEHEBOIT (QYHKIIIT, SIKIIO MOKA3HUK € I[UTUM JOJaTHUM
YUCJIOM, IIIJTUM B1JI’€MHUM YHCIJIOM, PAI[IOHAIbHUM YUCIIOM.

3.Ilokxa3zHukoBa QyHKIiA Ta i1 BIACTUBOCTI.

4. JlorapudmiuHa pyHkuis Ta ii BactubocTi. ['padik morapudmiuHoi GyHKII.

Po30in 2. I'panuys yucnosoi nocnioosnocmi ma hynkyii
Tema 1. ' panuys uucnosoi nocrioognocmi

1. OKiJ1 TOYKH Ha YUCIIOBIHA IpsimMiid. O3HaYEHHS YHCIIOBO1 MOCI1OBHOCTI. O3HAYECHHS
IpaHMIll YMCIOBOT MOCIIAOBHOCTI (BUIIAJ0K CKIHYEHHOI rpanui). [Ipukmamm.

2.OCHOBHI T€OpEMH MPO TPAHUIll YUCITOBUX MOCITIIOBHOCTEN: €IMHICTH TPAHUIT; TPAHUIIS
MOJIYJIIB €IeMEHTIB 301’KHO1 MOCIITOBHOCTI; 00MEXEHICTh 3015KHOT MOCTII0BHOCTI;
BJIACTHUBICTH BIJIMEKYBaHHS BiJ HYJIS.

3.HeckiHueHHO Mali TOCTiAOBHOCTI Ta iX BIACTUBOCTI.

4. Apudmernyni A1l Hax 30KHUMHE MTOCTITOBHOCTSIMH.

5.HeckiHY€HHO BEIHKI ITOCIIAOBHOCTI Ta iX 3B’ S30K 3 HECKIHYEHHO MAITUMU
IIOCJIITOBHOCTSIMU.

6. HeBacHi eeMeHTH YHCIOBOI MPSMOI Ta X OKOJIM. 3arajibHe 03HAUCHHS TPaHUI
YHCIIOBOT MOCIIiTOBHOCTI.



9. MonoTonHi mociitoBHOCTI. Teopema Beiliepmpacca.
10. Yucro e.

Tema 2 . I'panuys uucnosoi ¢yukyit ooHici sMiHHOT

1. O3nauenns rpanuti GpyHkuii B Touni no Kori.

2.3arajibHe O3HaYEHHS I'paHMIll PYHKIIIT B TOUIlI HA MOB1 OKOJIIB (BUMIAJAKH CKIHUEHHHUX
Ta HECKIHYCHHUX T'PaHHIIb).

3.OCHOBHI TeOopeMH PO IrpaHMIll GYHKIIII: €IUHICTh TPAHUIll; TPAHUIIS MOTYJIS PYHKITIT,
0OMeKeHICTh (DYHKIII, sIKka Ma€ CKIHYEHHY TPaHMIIO; BIACTUBICTh BiIMEKYBaHHS Bi/Il HYJIA.

4. HeckiHueHHO MauTi (DYHKIIIT Ta iX BIIACTUBOCTI.

5.HeckinueHnHo BenuKi QyHKIIT Ta iX 3B 30K 3 HECKIHYEHHO MAJIUMH (DYHKITISIMH.

6. [lepia uyoBa rpaHuIs.

7. ExBiBanenTHi ¢yskiii. Teopema rpo 3aminy QyHKIIii Ha €KBiIBaJICHTHI IIPYU OOYUCITIOBAHH]

TpaHULb.

8.CumBou Jlanmay o Ta HOTO BIAaCTUBOCTI.

9. Kpurepiii ekBiBaJIeHTHOCTI QYHKITIH.

10. [pyra 4yoBa rpaHHLIs.

11.HaiiBa>x/IMBiIlIi TPaHHULIl AaHATI3Y.

12. O3HaueHHs HeTlepepBHOCTI PyHKIIIT B TOUIll. ['eoMeTpruYHMIt 3MiCT HEMEPEPBHOCTI.

13. MonoronHi ¢ynkii. Teopema Beiiepmrpacca.

14. Kpwurepiii Komri icHyBaHHS CKIHYEHHOT TpaHHIIl Y PYHKIII.

Po30in 3. Jugpepenyianvue uucnenusn ¢yukyi oOHiei sMiHHOT

1. Oznayenns noxigHoi. @i3UYHUN 3MICT MOXiTHOI. 3B’ SI30K 3 HEMEPEPBHICTIO.

2. 'eoMeTpUYHMIA 3MICT MOX1THOI.

3.0O3HavenHs qudepentiiana GyHkIii B Touni. ['eomeTpuanuii 3micT qudepeniiana.
4.ApudmernyHi aii Hag GYHKIISIMU, SIKI MatOTh CKIHYEHHY MOXIHY.

5. [NoxigHa 06epHEHOT QyHKITII.

6. Tabmu1s MoXiTHUX OCHOBHUX €JIeMEHTApHUX (YHKITii.

7. ToxigHa ckiagHo1 PyHKITIT.

Po30in 4. Touni medrci uucio8ux MHONCUH MA YACMKOSI 2paHUYi NOCTI008HOCMEII.

1. ITpunuun Kanropa cTsKHUX BiJIpPi3KiB.

2. TouHi BepXHs Ta HIXKHS MEXI1 YMCI0BOI MHOKMHU. KpuTtepiit TOUHOT BepXHBO1
(HxHBOT) Mexi1. TeopeMa Npo ICHYBaHHS TOYHOI BEPXHbOI (HUKHBOT) MEXI.

3. O3HaueHHs MiANOCIiJOBHOCTI. Po3mupena yncinosa npsMa . O3HaueHHs
YaCTKOBOI I'PaHUIl OCIIAOBHOCTI Ha PO3IIMPEHIN YMCIOBIN IPSIMiii.

4. JIema bonbriano- Belieprpacca. HenmopoxHiCTh MHOKHHHU YaCTKOBUX
TPaHUITH TIOCIITOBHOCTI.

5. O3naueHHs pyHIaMEeHTaNIbHOT uncinoBoi nociioBHocTi. Kpurepiit Ko
301>KHOCTI ITOCJI1JOBHOCTI.

Po3znin 5. HenepepBHicTh QyHKIIT O/THIET 3MIHHOT

Tema 1. Jlokanvnui enacmusocmi HenepepsHux (hyHKyiu.

1. Pi3Hi o3HaueHHs HenepepBHOCTI QyHKIIT B Toulli: 3a Kantopowm, 3a Komri
(Ha MOBI € — 0 1 HA MOBI OKOJIiB), 3a ['eiiHe, reoMeTpUYHMIA 3MICT HENEPEPBHOCTI,
O3HAYEHHS HEMEePEepBHOCTI HAa MOBI MMPUPOCTIB apryMEHTY Ta (YHKIII].

2. O3HayeHHs HerepepBHOCTI GyHKITIT Ha MHOKKHI. OTHOCTOPOHHS HETIEPEPBHICTD.



O3HaueHHs TOUKU po3puBy (pyHkIii. Kinacudikaiiisi TOUOK po3puBy
3. Apudmernuni aii Hag HeTIepePBHUMH (YHKIIISIMH.
4. HenepepBHICTh CKIaHOT (QYHKIII].

Tema 2. I'mobanvhi 1acmugocmi Henepepeuux yHKYitl.

5. [epma ta npyra reopemu bonbano-Komri.

6. Touku po3pruBY MOHOTOHHOT (PYHKITI1.

7. Teopema npo iCHyBaHHS Ta HETIEPEPBHICTb 0OEPHEHOT (PYHKIIII.
8. HemepepBHicTh eneMeHTapHUX (YHKITIH.

11. Ilepua Ta gpyra reopemu Belepurpacca.

12. TlonsTTs piBHOMIpHOI HenepepBHOCTI. Teopema KanTopa.

13. Teopema mpo 30epekeHHs 3HaKy HETIEPEPBHOIO (DYHKIIIETO.

Po30in 6. Jupepenyian. 3acmocysanns oughepenyianvho2o YucientHs yHKyit 00Hiei 3MIHHOL.
Tema 1. Iloxioni ma oughepenyianu euuyix nopsoxis.

1. InBapianTHICTH pOpMH mEepIIOTo TUdepeHIiaa.

2. ludepeniiai K HKepesno HaOMmKeHuX Gopmy.

3. Tloxioui suwux nopsioxis.

4. @opmynu anst N -01 MOX1AHOT PYHKITIH:

5. ®opwmyna JleitOHina.

6. qudepenniany BUIMX MOPSIKIB.

7. Ilopymienns iHBapianTHOCTI (popMu pyroro aqudepeniiana.

Tema 2. /[ocniodcennsn (pyHKyitl 3a 00NOMO2010 OUPEPeHYIAIbHO2O YUCTEHHS

1. OcHoBHI TeopeMu AU(EpeHIIaTbHOr0 YUCIEHHS: JIeMa PO TOUKY 3pOCTaHHS
(cmamanns) ¢yskuii, Teopema depma, Teopema Postst, Teopema Jlarpanxka ta
HacJiJIKK 13 Hel, Teopema Komii.

2. TapameTtpuuno Bu3HaueHi kpusi. Teopema rpo Ix mudepenuiiiosanicTs. [Tpuknany.

Huknoina. ['mnepOonuyHi PyHKIIT Ta iX MOX1/HI.

. ITeprue ta apyre npasuia Jlomitans (6e3 noBeaenss ). [Ipuxnanu.

. ®opmymna Teinopa asis moJiiHOMA.

. @opmyna Teitnopa 3 3a/IMIIKOBUM WieHOM Yy ¢opmi [leaHo ams 1oBibHOT QyHKIII].

. 3anmmmkoBuit uwieH y popmysi Teinopa y popmi Jlarpanxa.

. Po3knanHicTs enemeHTapHuX (yHKILIH 3a hopMmysioro MakiiopeHa:

. YMoBa ctanocTi QPyHKITii.

. YMOBa MOHOTOHHOCTI (DyHKIIi1.

10. O3HaueHHs TOKAITBHOTO Ta a0COMOTHOTO eKcTpeMyMiB. HeoOxinHa ymoBa
JIOKAJIbHOTO EKCTPEMYMY.

11.[locTaTHs yMOBa JIOKAJIbHOT'O €KCTPEMYMY y T€PMiHAX MEPIIOi MOXiAHOI.
[Tpuxnanu nocnigkeHHs GYHKIIN Ha JIOKaTbHHUH Ta a0COIIOTHUIM €KCTPEMYMHU.

12. loctaTHsl yMOBa JIOKAJILHOT'O €KCTPEMYMY Y TEpMiHaxX JIPyroi MoXiJHOi.

13. O3HaveHHs OMyKJIOi Ta YyTHYTO1 (PYHKIIIT.

14. YmoBu onykiocTi GyHKIIT y TepMiHax MepIIoi Ta APYroi HOXiAHOI.

15. Touku neperuny. HeoOxiaH1 Ta JOCTaTHI yMOBHU TOYOK MIEPETHHY.

16. Acumnroru rpadika GpyHKIii.

17. 3aranpHa cxema noOynoBu rpadika ¢pysukuii. [Ipukianu.

18. I'padiku pauioHaTbHUX QYHKIIIH.

19. I'padikm mapameTpu9IHO BU3HAYCHUX (PYHKIIIH.

20. I'padixu pyHKIIH y THOTIPHUX KOOPIUHATAX.
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Po3zoin 7. Inmeepanvhe uucnenns ynxyii 00Hiei 3MiHHOT

Tema 1. Hesusnauenui inmeepan

1.

~No ok, wN

O3HaueHHS NMEPBICHOI Ta HEBU3HAYCHOTO iHTerpana. Tadmuis
HEBH3HAYEHUX 1HTETPAIB.

. JIiHI{HICTh HEBU3HAUEHOTO 1HTETpaIa.

. [HTerpyBaHHs 3a JIOIOMOTOO TTiICTAHOBKH.

. [HTerpyBanHs yacTuHAMHU.

. [TocTanoBKka 3a/1a4i Mpo 1HTETPyBaHHS y CKIHUCHOMY BUTJISIII.

. InrerpyBanus panionansHux ¢pyHkuid. Merog Octporpaacbkoro.
. InTerpyBanns ippanionansHux GyHkmii. [Tinctanosku Eitnepa.

InrerpyBanHs 6iHOMHOTO nu(epeHIiana.

. [nTerpyBaHHs TPUrOHOMETPUYHUX (DYHKIIIH.

Tema 2. Busnauenuii inmezpan Pimana ma 1io2o 3acmocy8amnms

1.
2.
3.

13.
14.
15.
16.
17.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

3B’ 430K NEpBICHOI 3 IJIOMICI0 KPUBOIIHIHHOT Tpareii.

3amaya nmpo 00YKMCIIFOBAHHS IO KPUBOIIHIHHOT Tpamnertii.
O3naueHHs BU3HaveHOro iHTerpana Pimana. HeoOxigHa ymoBa
iHTerpoBHOCTI 32 PiMmaHnom.

. KonmuBanns ¢pyHKii Ha MHOXKHHI.
. Bepxni Ta HuxHi iHTerpanbhi cymu [apOy. 3B 430K 3 IHTErpalbHUMHU

cymamu Pimana.

. BmacTuBOCTI BepXHiX Ta HWXKHIX 1HTerpanbHUX cyM [apOy.

. O3HaueHHs BEpXHBOTO Ta HIKHBOTO iHTerpattiB JlapOy. 3B 30K Mi>k HUMHU.
. Bepxniii Ta HuxHii iHTerpanu lapOy sik rpaHull BianoBigaux cym lapOy.
. Kpurepiii {apOy inTerpoBHocTi QpyHKIii 32 PiMmaHoM.

. Kpurepiii Pimana.

. Kpurepiii interpoBHocTi ¢pyHkIii 32 PiMaHOM y TepMiHaxX KOJMBaHb (DYHKIIII.
. Knnacu interpoBHux 3a Pimanom ¢yHkIii: HenepepBHi GyHKLIT, GYHKIIT 31
CKIHYEHHOIO MHOKHHOIO TOYOK PO3PHBY, MOHOTOHHI (DYHKIII].
BnactuBocti inTerpoBHuX 3a PiMmanoM QyHKIii.

JliniiiHicTh iHTEerpana Pimana.

AnuTuBHICTG iHTErpana PiMaHa BIAHOCHO BiJpi3Ka IHTETpyBaHHS.
MoHoToHHicTh iHTerpana Pimana.

Orminku 1 iHTerpaia Pimana.

Teopema npo cepeniHe 3HaUeHHs U1 iHTerpaia PimaHa.

[lepiia TeopeMa npo cepeiHe 3HaYeHHsI JUIsl iHTerpaia PimaHa.
BrnactuBocti Bu3HaueHoro iHTerpaita PiMmana 3i 3MiHHOIO BEPXHBOIO MEXEIO.
IcHyBaHHS nepBicHOI 111 HenepepBHOi PyHKIIIT.

®opmyna Hetorona- JlelOHina.

[HTerpyBanHs yacTUHAMU ISl BU3HAUEHOTO 1HTerpana Pimana.

3amiHa 3MiHHOI JIJIs1 BU3HAUEHOTO iHTerpana Pimana.

[leperBopennst AGens Ta iioro 3actocyBanHs. ®opmynu bonse.

Jlpyra Teopema npo cepeliHe 3HaYeHHd 11 iHTerpana Pimana.

O3HayeHHs JOBKWHU KpHUBOI Ta ii BaacTuBOCTI. CIpsSMITIOBaHI KPUBI.
JloBk1MHa ITapaMeTPUYHO BU3HAYEHOI KpuBO1. HaTtypansHuii napamerp.
Pi3H1 Bumaaku BU3HAUYCHHS KPUBUX.

[Tnoma kpuBomiHiitHOI Tpamnenii. [noma kpuBoniHiiiHOTrO ceKTopa.



Tema 3. Hesnacui inmeepanu

1.

o O1 W

8.

9.

10
11
12
13
14

O3HaueHHs HEBJIACHUX 1HTETpalliB MEPIIOro Ta APyroro poay. ['eomeTpudHuii 3micT.
JliniliHICTh HEBNACHUX iHTerpauiB. [Ipukmanuy.

. ®opmyna Hetorona- JleliOHina 11t HeBIAaCHUX 1HTETPaiB.

[HTerpyBaHHs YacTUHAMU JJI HEBJIACHUX 1HTETPaIiB.

. Etanonsi inrerpanu.
. Kpurepiii Kol 301KkHOCTI HEBJIaCHUX 1HTETPaTiB.

AOGCOJIFOTHO Ta YMOBHO 301’KHI HEBJIACH1 IHTETPaIH.

. Kpurepiii 301>kHOCTI HEBJIACHUX IHTETPATIB. BiJ HEeBiN eMHUX QyHKIINA. Hacmimok.
. O3Haku NOPIBHSIHHS /U HEBJIACHUX IHTETPAIIB BiJl HEB1I €MHUX (YHKIIIH.
. O3HaKku MOPIBHSAHHS y TPaHUYHMIA (OPMI JUIs1 HEBJIACHUX 1HTETPAJIIB MEPIIOTO

pony Bix HeBix eMHUX GyHKIINA. [Ipukinamy.

Oznaku AbGens Ta Jlipixiie 3015KHOCTI 1711 HeBIACHUX 1HTETPAIIB MEPIIIOTO POIY.
HesnacHi inTerpanu 3 aekiabkoMa ocoosmBocTsamu. [Ipukinany.

. Famma-¢ynxuis Eitnepa.

. bera-¢pynkuis Eitnepa.

. Inrerpan Ennepa-Ilyaccona.

. Inrerpan Hdipixie.

. ['onoBHe 3HaueHHs HeBIAacHOTO iHTerpaia. [lpuknagy.

Po30in 8. Yucnosi ma ¢pynkyionanvui paou

Tema 1. Yucnosi psou

1.03HauyeHHs YKCIOBOTO psay. YacTKOBI CyMH YUCIOBOTO pALy. [IoHATTS
301KHOCTI. 3B’S30K YHCIIOBUX PSIIIB 3 YHCIOBUMHE TOCITiHOBHOCTIMU. [Tpukinany.

P OO NO O WN

17

. HeoOxinHa o3Haka 3061KHOCTI YHCIIOBOTO PSIY.

. 3anmumiok yuciaoBoro psay. JIiHiiHI onepaiii Hag 301KHUMH pSAaAMH.

. Kpurepiit Komri 3061kHOCT1 YMCIIOBOTO psify. AGCONIOTHO Ta YMOBHO 301KHI UHCIIOBI psAN
. 3B’SI30K YUCIIOBUX PS/AIB 3 HEBJACHUMH 1HTETpaIaMHU.

. Kpurepiii 301>kHOCTI ps/1iB 3 HEB1J €eMHUMHU €JIEMEHTaMHU.

. InTerpanpua o3naka Korri 301:KHOCT1 YUCIIOBOTO PSIY.

. ETanonsi psiau.

. O3HaKa NOpIBHAHHSA 715 PAAIB 3 HEBIJT'EMHUMHU €JIEMEHTaMHU.

0.
11.
12.
13.
14.
15.
16.

O3Haku MOPIBHAHHS y TpaHUYHIH (opMi TSt pJIiB 3 HEBIJ]' €EMHUMHU €JIEMEHTAMHU.
OsHnaka Jlanambepa. ['pannuna ¢popma. [Ipuknanu.

PaaguxaneHa o3naka Komri. ['pannuna ¢popma. [puknaau.

Oznaku Jlanam6epa ta Ko as1st psa/iB 3 10BUIbHUMH €J1€MEHTaMU.
3nakonepeMikHi paau. O3Haka Jlei6Hina. Ouinka 3anumky psagy JleitOnina.
Osnaku AbGens ta [lipixie (6e3 nosenenns). [lopiBHsHHS 3 03HaKoro JleiOHina.
BrnacTtuBicTh nepectaBHOCTI a0COMIOTHO 301KHUX psAiB. [lopyIeHHs BIacTUBOCTI
NEPEeCTaBHOCTI YMOBHO 301kHUMHU psaamu. Teopema Pimana.

. HobyTok psanis. Teopema Korri.

Tema 2. Dynryionanvhi psou

1.
2.
3.

4.
5.
6.

IToroukoBa Ta piBHOMipHa 301KHICTb MOCIiOBHOCTI QpyHKIIH. [Tpuknaau.

[ToToukoBa Ta piBHOMipHa 301KHICTh (PYHKIIIOHATBHOTO paty. [Ipukmamy.

Kpurepiit Ko piBHOMiIpHOT 301KHOCTI MOCIIOBHOCTI (PYHKIIIH Ta (PyHKIIIOHAIBHOTO
psaay. HeoGxinHa ymoBa piBHOMIpHOT 301KHOCTI (DYHKIIIOHAJIBHOTO PAJTY.

OsHaka Beiiepmrpacca.

HenepepBHicTs rpannuHoi GyHKIIIT Ta CyMH psAy.

[Tounenne iHTerpyBaHHs QyHKIIOHAIBHOTO psALy. [HTErpyBaHHS MOCHIOBHOCTI (DYHKIIIH.

10
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7. Ilounenne nudepeHuitoBaHHs QyHKIIOHAIBHOTO psay. JudepeniitoBanHsa
MOCIITOBHOCTI YHKITiH

Tema 3. Cmenenesi psiou

1. INousTTa Biam B KOMIDIEKCHIN mutomuHi. BiactusocTi Bimmani.

2. IToHATTS OKOJY TOYKH B KOMIUIEKCHIHN ITONMHI. Po3mupena KOMIUIEKCHA MJIOIIHHA.

3. [ToHATTS rpaHuIli TOCTITOBHOCTI KOMIUIEKCHUX Yncell. BiractuBocTi

301KHUX MTOCITiTOBHOCTEH.
4. HeckiHueHHO MaIl IIOCIIIJOBHOCTI Ta IX BJIACTUBOCTI.
. HeckiHu€HHO BEJHKI MOCIIOBHOCTI Ta 1X 3B’A30K 3 HECKIHYCHHO MAJIUMHU
MOCIIJJOBHOCTSIMHU.

. Apudmernuni aii Hax 301KHUMHU ITOCITIJOBHOCTSMHU.

. [TokoopiuHaTHMIA XapaKTep 301KHOCTI IMOCTIAOBHOCTI KOMITJIEKCHUX YHCEIL.

. Kpurepiii Komri 301KHOCTI IOCTIIOBHOCTI KOMIJIEKCHHX YHUCEI.

. O3HaueHHs rPaHUYHOI TOYKH MHOKHHH B KOMILUIEKCHIN muiomuHi. Kpurepiit

IPaHUYHOI TOYKHA MHOKHHHU.
10. O3HaueHHs rpaHuIll KOMIUIEKCHO-3HayHO1 (yHKIIT B Touwi 1o Korri 1 mo
I'eifHe Ta X €KBIBAJICHTHICTH.

11. O3HaueHHs HeMepepPBHOCTI KOMIUIEKCHO-3HaYHO1 (yHKIIiT B Touwi 1o Komri 1 o I'eiine.

12. Apudmernuni aii Hag HeTIepePBHUMH (YHKITISIMH.

13.T1IoHATTS psALy KOMIUIEKCHHUX Yncen. YacTKOBI cyMU 4ucIOBOTO pany. [loHsarrs
301KHOCTI.3B’ 130K YHCIOBUX PSAIIB 3 YUCIOBUMH NoCitoBHOCTsIMH. [ IpruKkianm.

14. HeobxigHa o3HaKa 301)KHOCT1 YUCIIOBOTO PSAY.

15. Kpwurepiii Komi 301kHOCTI psiy KOMIUIEKCHUX YHCEIL.

16. O3naka [lanam6epa asns psiiiB KOMIUIEKCHUX uncen. [ panndna ¢popma.

12. PanukansHa o3Haka Ko juist psitiB kKoMImiekcHUX grcen. ['panndna popma.

13. IMocnitoBHOCTI Ta s KOMIUIEKCHO 3Ha4HUX (yHKIiN. [ToToukoBa Ta
piBHOMIpHA 301’KHICTb.

14 Kpurepiit Kouri piBHOMIpHOT 301KHOCTI MOCIIJOBHOCT!I KOMITJIEKCHO-3HAYHUX
¢dyHKUi# Ta QyHKIIOHANBHOTO psay. HeoOxinHa yMoBa piBHOMIPHOI 301KHOCTI
(GYHKI[IOHATIBHOTO PSAAY.

15.03naka BeiiepmTpacca piBHOMIPHOI 301KHOCTI (DyHKI[IOHATBHOTO PAILY
KOMILJIEKCHO-3HAYHUX (DYHKIIIH.

16. HenepepBHicTh rpaHU4HOi (QYHKIIII Ta CyMU pALY.

17. O3nauenns creneneBoro psaay. Kpyr 36ixHocti. Pagiyc 301xHOCTI.
®opmyna Komri- Agamapa. [puknanu.

18. ITepmra reopema Abens. BiracTHBOCTI cTeneHeBOro psay B Kpy3i 301KHOCTI:
HENepepBHICTh, MOWIEHHE IHTEIPYBaHH, MOYJICHHE 1U(EPEHIIFOBaHHS.

19. Psym Teiinmopa Ta Maknopena. Kputepiii posxinany Gyakmii y psa Teitropa.

20. Po3knan enemenTapHux ¢yHkuii y pan Teitnopa.

o1

O 00N

Po30in 9. J[ugpepenyianvhe uucnenns yukyii KinbKox 3MiHHUX
Tema 1. Mempuuni npocmopu

1. O3nauenns MII. O3nauenns Bijnani Ta ii BmactuBocTi. [Ipuxmanu MII.

2. Jliniitni HopmoBani npocropu ( JIHIT ). O3naueHHst HOpMU Ta ii BIaCTUBOCTI,
3B’s130K 3 Biggawtto. [Ipukmamu JIHIT:

3. JliniitHi HOPMOBaH1 MPOCTOPH 31 CKAIIPHUM 100yTKOM. O3HAaYEHHS CKaJIIPHOTO
no0yTKy Ta ioro Bnactusocti. HepiBHicTh Komri- BynsikoBcbkoro- I1IBapiia.
3B’A30K CKaJIIPHOTO T0OYTKY 13 HOpMOto Ta Biajnammo. [Tpuknaau JIHIT
31 CKaJISIpHUM JOOYTKOM:



4. Binkpura Ta 3amMkHeHa Kyl B MI1. 36ixHi nocnigoBrocTi B MII Ta ix BnactuBocti. Okin

Touku B MII.

5. IlokoopannaTHHI XapakTep 301KHOCTI y mpocTopax R™M.

6. XapaxTrep 301kHOCTI y mpocTopi R™n.

7. Xapakrep 301kHOCT1 y ipocTopi R™N. 301KHICTh y cepeAHbOMY KBaJPATHYHOMY.

8. HenepepBHicTb Bignani y MIL.

9. I'pannuna Touka MHOXUHU Y MII. Kputepiit rpaHU4HOT TOUKH.

10. BHyTpimHiCTh, 30BHIIIHICTH Ta Meka MHOXKUHU Yy MIT.

11. BingkpuTi MHOKMHH Ta X BJIACTUBOCTI.

12. 3aMKHEH1 MHOKWHH Ta iX BIACTHBOCTI. 3B 30K 3 BIAKPUTHMH MHOKHHAMHU.
3B’SI30K 13 MHO>KUHOIO TPAHUYHUX TOYOK.

13. Omepariist 3aMKHEHHST MHOXHUHHU B MI1.

14. Binkpura kyis B MII € BiZKpuTOIO MHOKHHOIO, a 3aMKHEHA KYJISI € 3aMKHEHOO
MHOHHOIO.

15. ®ynnamenTanbhi nocnigoBHocTi B MII. 38’5130k Mixk (hyHIaMEHTANbHICTIO Ta
301kHICcTIO TTocitoBHOCTI. [lonsTTst moBHOTH MII. [ToBHOTA AilicHOT MPsIMOT.

16. Teopema npo nonosueHHs MII (6e3 noBenenns). [Ipukmaau nonopHeHHss MII.
[TormoBHEHHSI MHOKMHH PAIliOHATBHUAX YMCET 10 MHOXHHHU JIHCHUX YHCEIL.

17. TloBHoTa mpocTopy R”™n.

18. IToBHOTa IpOcTOpy C.

19. Jlema bonbiano — Beitepmpacca mis C.

20. KomnakTu B MI1. Heo0xinni ymoBu kommnakty B MII.

21. Onuc xommakTiB B R™n. [Ipuknagy.

22. BinobOpaxxennst MI1. O3HaueHHs TpaHulli BigoOpaskeHHs B Touli 1o ['eline Ta
Koumui. Ix exBiBaneHTHiCTS.

23. O3Ha4YCHHS HEMEPEPBHOCTI BiToOpaxkeHHs B TouIi 1o [ efine Ta Komri.
HenepepBHicTh Bi10OpakeHHS Ha MHOXKHHI. 3B’ 30K HENIEPEPBHOCTI Bijo0pa —
KEHHS 3 BIAKPUTUMU MHOKUHAMU.

24. HenepepBHICTH CYTIEPIIO3UIIi1 BiJOOpaKEHb.

25. HenepepBHuii 06pa3 kommnakty. Y3aransHeHHs [ Ta Il reopem Beiiepmpacca.

26. PiBHOMIipHO HemepepBHi BitoOpaXkeHHs. Y3aranbHeHHs Teopemu KanTopa.

27. Bignans mixk MHOKHHAMHU B MIT. JIocskHICTE Bigan Mik KOMIIAKTOM Ta
3aMKHEHOI0 MHOYKHHOIO B

28. [lonsarrs 3B’ s13H0cTi MHOKMHM B MII. Kputepiit 38’ a300cTi MHOXKMHM B MIT Ha
MOBI JIOKaJIbHO CTAINUX (YHKI[H. 3B’ I3HICTh BIpi3Ka HA MPAMIH.

29. V3aransHenHss [ ta Il reopem bonbiano - Kori.

30. JliniifHa 3B’s13HICTh MHOXKUHU B MIT.

31. Ilonsarrsa ob6macti B R”™n. JliniiiHa 3B’ A3HICTH 00MACTI.

32. Omuc koMnakTiB B RN Ha MOBi BiIKpUTHX TMOKPHUTTIB.

33. IIpuHIMT CTUCKATBHIX B1IOOpaKEHb.

34. Yucnosi ¢pynknii N 3minEuX. BigoOpaxenns i3 R*n B R™1. HenepepBHicTh
TaKuX BiqoOpakeHb Ta IX BIACTUBOCTI.

35. BimoOpaxkenns i3 R”n B R"*m. 38’5130k HenepepBHOCTI TaKUX BiT0OOPaKEHb
3 HENEePEPBHICTIO KOOPIUHATHUX (DYHKITIH.

Tema 2. Jlughepenyianvhe uucnenns @yHKyill KiTbKOX 3MIHHUX

1. O3navenHs yacTUHHOI TOX11HOI. [IpuKnanu ii 00UMCITFOBaHHS.

2. [ludepenuiiioBanicTh QyHKIIT AEKUIBKOX 3MIHHUX. 3B’ SI30K 13 HETIEPEPBHICTIO.
HeoOxiani Ta qoctatHi yMoBu audepenuiiiopanocTi. [IoHATTS HenepepBHOi
nudepeHiioBaHOCT] (PyHKIIT 1EeKIJIbKOX 3MIHHUX B TOUI 1 HA MHOXKHHI.
[Tpuknanu gocnimxeHHs GyHKIN Ha TudepeHIiioBaHICTb.

12
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3. udepenmiiioBanicts cknaanoi ¢pyHKIi. Pi3H1 BUnmaaku.

4. Tloauit mudepenmian GyHKIIT JEKUTBKOX 3MIHHHUX Ta HOTO BJIACTUBOCTI.
I'panient ¢ynkuii. [aBapianTHICTH opMH mepiIoro audepenmiana.

5. Teopema Jlarpan»xa npo cepeaHe 3HaueHHS. Hacnimok cTocoBHO GyHKIIIT 3

HYJIbOBUM TPaJIiI€EHTOM.

6. BinoOpaxenns i3 R™*n B R™1. HeobOxinHa 1 mocTaTHs ymMoBa qudepeHItino-
BaHOCTI Takoro BigoOpaxeHHs. ['eomerpuunuii 3mict noxianoi. JloBxuHa
nyru rnankoi kpuoi B R™n . Bunagok HaTypaapHOI mapaMeTpu3ariii.

7. Jlema mpo MoXiiHy 3a HapSIMKOM. HacIiiku: TeOMETpUYHHA 3MICT TPaIi€HTA,
HE3aJICXKHICTh TPaJli€eHTa BiJl BAOOPY OPTOHOPMOBAHOI CUCTEMHU KOOPJIMHAT,
IIKaJIa PO3MOUTY IIBUAKOCTEH 3MiHU (PYHKIIIT B TOUIll. Y3araJibHEHHS
JIEMH TIPO TIOX1/IHY 32 HAITPSIMKOM.

8. IloHATTS PO JOTUYHY /10 MOBEPXHI IIoUIMHY. Po3mapyBanns o0acTi Ha mose
I'PaJIiEHTIB Ta €KBIMOTEHIIIAIbHI MOBEpXHI. [ pagieHT K HOpMaib 10 €KBIITOTEH-
ITBHOT MOBEpXHi. PIBHSHHS JOTUYHOT TUIOIIHHHY.

9. 'eomeTpuyHUI 3MICT MIOBHOTO AM(EpeHITiana.

10. IToxiHi BUIIUX MOPSAIKIB. PIBHICTh MIlIIAHMX YaCTUHHHX ITOX1THUX.

11. Iucdepenuianu Bumumx nopsaakis. [lopymienns iHBapianTHOCTI popmu
T EepeHIIialiB BULITUX MOPSIKIB.

12. ®opmyna Telinopa. Ouinka 3anumkoBoro wieHa y gpopmymi Telinopa.

13. O3HaveHHs JOKATBHOTO Ta a0COMOTHOTO EKCTPEMYMiB (PYHKIIIT IEKITBKOX

3MiHHHX. HeoOxiHa yMOBa JIOKaIbHOTO EKCTPEMYMY.

14 Knacudixkaris kBagpatuanux ¢opm. Kpurepiit CineBectpa. JlocraTHi
YMOBH JIOKQJIBHOTO €KCTpeMyMy (QyHKIIIT JEeKITbKOX 3MIHHHX.

Tema 3. Bioobpaocenns iz R™n ¢ R™m.

1. Jliniiini BigoOpakenHs 13 R”n B R*m. Hopma mniniitHOro BimoOpaxeHHs
Ta 11 BIACTUBOCTI.

2. [ludepenuiiioBanicts BimoOpaxenHs i3 RN B R*m . HeoOxigHi Ta
JI0CTaTHI yMOBHU JudepenuiiioBaHocTi. Matpuis ko061 BizoOpakeHHs
(nmoxinHa Bi1oOpaXkeHHs) Ta ii CTPYKTypa.

. [IpaBunia 1y1st 3HaX0[KEHHSI TOX1THUX BiAOOpaKeHb.

. I[loxigHa cyneprno3ulii Bi1oOpaxeHb.

. SIko6iaH. BnactuBocTi siko0iaHiB.

. O3HaueHHs HEeABHOI YMCI0BOT PYHKIIIT Bi/1 OJiHI€T 3MiHHOI. Teopema npo iCHyBaHHS
Ta 1udepeHiiioBaHICTh HEIBHOT YMCI0BOT (DYHKIIIT B 0Hi€l 3MiHHOI. Hacminok.

. [lonsTTs PO romeomophizm Ta audeomopdizm.

. Teopema npo nokanbHui 1udeomopdizm (po oGepHEHY PYHKILIIO).

9. O3HaueHHs HESIBHOTO BioOpaskeHHs. Teopema mpo icHyBaHHS Ta

TudepeHIiiioBaHicTh HESIBHOTO BioOpaskeHHs. Hacminok.
10. [MousATTS 1TpO QYHKITIOHATEHY HE3aJICKHICTh HA0OPY YMCITOBUX (DYHKITIH.
HeoOxigni yMoBH QyHKIIOHATBHOI 3aekHOCTI. Hacmiiok.

11. Teopema npo panr matpuil JAKo6i.

12. TIoHATTS PO YMOBHHIA €KCTpeMyM (PYHKIIIT TeKiTbKOX 3MiHHUX. [Ipuknamy.

13. Heo0xigHi yMOBH YMOBHOTO eKcTpeMyMy (GyHKIii. [IpaBriio MHOXKHHKIB

Jlarpanxa. [Ipuxnanu.
14. loctatHi yMOBH YMOBHOTO eKkcTpeMyMy (yHKIii. [Tpuknaau.

o 01 W

oo

Po30in 10. Kpamnuii inmeepan Pimana ma tio2o 3acmocysanms

1. Bpycu B R*n. O6’em Opyca Ta foro BIaCTUBOCTI.
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2. O3nauenHs interpana Pimana mo Opycy B R”n . HeoOxinHa yMoBa iHTErpOBHOCTI
o Opycy 3a Pimanom.
. Bepxni Ta HikHi iHTerpansHi cymu lapOy. 3B 430K 3 iHTErpanbHUMHU cymMaMu Pimana.
. BractuBocTi BepXHIX Ta HUXKHIX IHTErpanbHUX cyMm JlapOy.
. O3HaueHHs BEpXHBOTO Ta HUKHBOTO 1HTEerpatiB J[apOy. 3B 130K M’k HUMHU.
. Bepxniii Ta HrxkHii iHTerpanu apOy sk rpanuii BianmoBigaux cym HapOy.
. Kpurepiit JlapOy interpoBHocTi (hyHKIIii 3a PiManowm mo Opycy.
. Kpurepiii Pimana.
. Kpurepiii inTerpoBHocTi pyHKIii 3a PiMaHOM y TepMiHax KOJMBaHb (PYHKITI.
Hacninok. [nterpoBHicTs 32 PiManom HenepepBHUX (QyHKITIH.
10. Apudmernyni onepariii 3 GyHKIISIMH, K1 iHTErpoBaHi 3a Pimanom 1o Opycy.
11. JlinifiHicTs iHTerpana Pimana. MoHOTOHHICTH iHTerpana Pimana.
12. Kinsue muoxuH. [Ipuknagu. Kineie 6pyciB
13. 3oBHinmHs Ta BHYTpimHA Mipu XKopaana. Muoxwau, BuMipHi 3a XKopranom. Mipa XKopnana.
14. 38’5130k MHOKUHU, BUMipHO] 3a XKopaaHow, 13 iHTerpoBHicTIO 3a PiManom no 6pycy
il XapakTepuUCTUYHOI (PYHKIII.
15. Tnrerpan Pimana 1o MHOXWUHI, sika BUMipHa 3a JKopmanom. Jlema mpo CrajakoBicTh.
16. Apudmernuni onepanii 3 GyHKIISIMH, iIHTErPOBaHUMU 32 PiMaHOM 110 MHOXUHI, sIKa
BUMipHa 3a JKopraHom.
17. JlinidiHicTh iHTerpana PiMana mo MHOXWHI, sika BUMipHa 3a JKopaaHoM.
18. AnuTtuBHICTh iHTerpana PiMana BiIHOCHO 00J1acTi iIHTErpyBaHHS.
19. BnactuBocti MHOXHH, BUMipHEX 3a JKopaanom. Brnactusocti mipu XKopaana.
20. MoHoOTOHHICTb iHTerpaja PiMana mo MHOXUHI, sika BUMipHa 3a JXKopaaHom.
21. Ominku iHTerpana Pimana mo MHOXUHI, sika BUMipHA 3a JKopraHom.
22. TeopeMa ipo cepeiHe 3HaUSHHS IS iHTerpayia PiMana 1o MHOXUHI, sSKa
BuMipHa 3a JKopraHom.
23. I'eomerpuunuii 3MicT iHTerpana PiMana mo MHOUHI, sika BUMipHa 3a JKopnaHoM.
24. HenepepsHicTh iHTerpaia Pimana 3Hu3y.
25. ®ynknii MHOXUH. O3HaueHHs rpanuti o Komri i mo I'eitne Ta ix
ekBiBaJIeHTHICTh. [loxiaHa (yHKIIT MHOKUHU B TOYIII.
26. Tloximna iHTerpana PiMana BiTHOCHO 00J1aCTi IHTETpYBaHHS.
27.BnactuBocTi iHTerpana Pimana sik GyHKIIT MHOXHHH: aJJUTUBHICTh BiTHOCHO
o0yacTi IHTerpyBaHHs, HETIEPEPBHICTh 3HU3Y, ICHYBaHHS MOX1IHOI.
28. AnutuBHI QyHKIIT MHOKUHY. Biiactusicts Ty K. AutBHI GyHKIIT MHOXXUHU
3 HyJIbOBOIO TIOXIJIHOI0. Y3aranpHeHa hopmyna HetoTona-Jleitbnina.
3B’A30K MK aJUTUBHUMH (DYHKI[IIMH MHOXHHH Ta MEPBICHUMHU.
29. HmmiHapudHi MHOXKHWHHA. 3BeIEHHS KPAaTHOTO iHTerpai PiMaHa mo nuimiHIpuyHiHi
MHOHHI J10 TOBTOpHOTO. [IprKnaay.
30.06’eM p-BuUMipHOTO KOcoro Opyca. PexypentHa hopmyna st 00’ emy
P-BUMIPHOT'0 KOCOT0 Opyca.
31. Buznaunuk ['pama. PexypenTtHa ¢opmyna st Bu3Ha4HHKA ["pama.
3B’430K 3 00’ €MaMu p-BUMIPHUX KOCHX OpYyCiB.
32. TeomeTpuvHUH 3MiCT IKOOiaHa.
33. 3amina 3MiHHOI Ti] 3HAKOM KpaTHOTO iHTerpana Pimana. Bunagok
nopy1ieHHs ymoB audeomopdizmy. [lpuknaam.
34. EnemenTtapHa rnajika peryisipHa kpusa. HoBuit miaxix 10 MOHATTS JOBXHHU KPHBOI.
EnemenTapHa riaznka perysipHa OBEpXHs B 1 HOHSTTA i TUIOIII.
35. dopmyia U1 TUIOI eIeMEHTapHOI IIAAKO1 perysipHOi TOBEPXHi

O© 00 NO O~ Ww
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Po30in 11. Kpusoninitini ma nosepxwnesi inmeepanu. Teopis nois

Tema 1. Kpusoninitini inmeepanu

1.

2.
. KpuBomiHiitHui#t iHTEerpai apyroro poay. O3HaueHHs. DI3UYHHI 3MICT.

o1

[EEN

A~ w

~

9.

KpuBominiitauii inTerpan nepuioro poay. O3nadenns. Oi3MyHMIA 3MICT.
BrnactuBocrti. 3BeieHHSI KpUBOIIHIHHOTO iHTErpaia HepIIoro poy 10 BU3HAYEHOTO.
CkansipHi Ta BEKTOPHI TOJISL.

BrnactuBocti. 3Be/IeHHS! KPUBOIIHIIHOTO iHTETpaJia APYroro poay 10
BHU3HAYEHOTO. 3B’S130K MK KPUBOJIIHIHHUMU 1HTETPAJIaMH MEPIIOTO Ta IPYTOro PO.Iy.

. OLIHKY 1711 KpUBOJIIHIHHUX 1HTETPATIB IEPIIOTO Ta APYrOro pouay.
. Audepenuianbhi GopMH HyIOBOTO Ta EpHIOro crenens. Pi3nyauii 3mict

nudepeHIianbHol (POPMH MEPIIOTO CTETICHS.

. KpuBominiiiHui iHTerpan Apyroro poay K KpUBONIHIHHUHN 1HTETpa Bif

mudepeHIianbHOl (POPMH MEPIIOTO CTETICHS.

. HaGmmkeHHst KpUBOTIHIHHOTO 1HTETpaia Ipyroro poy B30BXK KPHUBOI

KPUBOJIHIHAM IHTETPAJIOM B3/I0BXK JJAMAHO.

. ®opmyna ['pina. Bunanok 6araro3s’s3H0i 001acTi. 3acTocyBaHHS J10

00YHCITIOBaHHSA TUIONT MHOXHH. [Ipuknany.

Tema 2. [losepxuesi inmeepanu

. IloBepxHeBmii inTerpan nepioro poay. O3nadenns. Qi3WYHAN 3MICT.

BrnactuBocTi. 3BeIeHHS TOBEPXHEBOTO 1HTETpajia MepIIoro Poay 10
MOJIBIHOTO 1HTETpaIa.

. OpienroBana noepxHs. [Ipukian HeopienToBaHOi moBepxHi. JIncrok Mebiyca.
. Mudepenmiansri popmu B R *. disudnnii 3mMicT audepeHmiansHoi popMu

npyroro cremnens. ['eoMerpuuHuii 3MIiCT qudepeHiianbHoi GOpMU TPETHOTO CTEEHS.

. IloBepxHeBUil iHTErpall APYroro poay sk MOBEPXHEBUI IHTErpall Bij

nudepenuianbHoi popmu apyroro crenes. O3HaueHHs. D13UYHMINA 3MICT.
BnactuBocTi. 3BeeHHS MOBEPXHEBOTO 1HTErpaja APyroro poay Ao
MOJIBIHHOTO 1HTErpasa. 3B’ 430K MK IOBEPXHEBUMH 1HTErpajlaMu JJPyroro
Ta NEPIIOTO POLy.

Tema 3. Teopis nons

. @opmyna 'aycca-OcTporpaacekoro.
. Oneparop Ha6na (I"'aminbToHa). O3HaueHHS AUBEpreHuii Ta ii Gi3uyHul 3MICT.

HeszanexHicTs 1uBeprexuii BiJ BUOOPY OPTOHOPMOBAHOI CHCTEMH KOOPAMHAT.

. [Ipuknanu 3actocyBanns popmynu ["aycca-Octporpaacskoro. 3akoH Apxumena.
. Hupkynsuig BeKkTopHoro nosis. OpieHTalis 3aMKHEHO1 KpUBOT Ha

opieHToBaHii nmoBepxHi. opmyna Crokca.

. O3HaveHHs poTopa Ta ioro (iznunuii 3micT. HezanexHicte potopa Bijg BUOOpPY

OpTOHOpMOBaHOI CUCTCMU KOOpJAUHAT.

. HezanexxHicTh KpUBOJIIHIHHOTO 1IHTErpaita APyroro poLy BiJl LUISIXY IHTErpy-

BaHHS. 3B’ 30K 3 TOBHUM JAH(EPEHITIATOM.

. BinnoBnenHsa ¢pyHkuii o ii nopHoMy audepenuiany. [puxiagm.
. HezanexxHicTh KpUBOJIIHIHHOTO 1IHTErpaia APyroro poLy BiJl LUISIXY IHTErpy-

BaHHS. 3B’SI30K 3 LUPKYJISLIELO.
OnHO3B’s13HICTh 00MacTiB R 2 TaB R 3.

10. He3anexHIiCTh KPUBOIIHIMHOTO 1HTETpajia JPYTroro poay Bij IIIAXY iHTETpy-

BaHHS. 3B 30K 3 POTOPOM.

11. HezanexHiCTh KPUBOIIHINHOTO 1HTETpaIa APYroro poay Bijl HULIXY IHTETPY-

BaHH:. [lincymKoBa Teopema. 3ayBaXKeHHSI 1O TEOPEMHU.
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12. INoreHmianbHi IIOJIA.

13. BekropHi niHii Ta BekTopHi TpyOKu. ConeHoinanbHi MoJs.

14. Onepariist 30BHIIIHBOTO MU (EPEHIIIOBaHHS Ta ii BIACTHBOCTI.

15. 3aranpauit Burasan popmynu Crokca. [lii 3 oneparopom HaOma. [Tpukmagy.

Po30in 12. Inmezpanu, wo 3anexcams 6i0 napamempa

1. BnacHi inTerpau, 1o 3ajexars BiJ mapamerpa. TeopeMu mpo HelepepBHiCTh
Ta 3aMiHy MOPSIKY IHTETpyBaHHS.
2. BnacHi iHTerpaim, mo 3ajexars Big napamerpa. Teopemu mpo nudepeHiriro-
BaHHs. 3arajbHui BUnajok. [Ipuxnagu.
3. HeBnacHi iHTerpasy nepuioro poy, 1o 3ajiexars Bij napamerpa. O3HaueHHs
PIBHOMIPHOI 301’KHOCTI.
4. 3B’30K MIXK HEBJJACHUMHU 1HTETrpaJlaMH MEPIIOro poy Ta GYHKIIIOHATEHUMH PSIIAMH.
5. Teopemu Mpo HEMEPEPBHICTH Ta 3aMiHY MOPSAKY IHTETPYBaHHS JUIsl HEBIACHUX 1HTErpaiiB
MEPIIOTO POy.
6. Teopema npo nudepeHIlitoBaHHs HEBIACHUX IHTErPaiB MEPIIOTrO POy .
7. Kpurepiii Kol piBHOMIpHOT 301’KHOCTI HEBJIACHUX 1HTETPaIiB MEPIIOTO POIY.
8. O3naka BeliepmTpacca piBHOMipHOT 301)KHOCTI HEBIIAaCHUX IHTETPAJIIB MEPIIOTO POIY.
9. O3naku AGens, dipixie Ta JliHi piBHOMiIpHOi 301)KHOCTI HEBJIACHUX 1HTETPAiB
MIEPILIOTO POy .
10. Teopema rpo 3amMiHy MOPAIKY IHTETPYBAaHHS JJIs IBOX HEBJIACHUX 1HTETPAJIiB IEPILIOTO POAY.
11. Inrerpain Jipixie.
12. Iarerpan [lyaccona.
13. InTterpanu Jlamnaca Ta interpanu ®pyiaHi..
14.T'amma ¢ynkuist Eiinepa. O0nacTb BU3HAY€HHS B1JIIOBIAHOTO IHTETpaa.
HudepenuiiioBanicts ramma ¢yHskuii. [lo6ynoBa rpacgika Ha BCiif yMciaoBiii oci.
15. bera ¢ynkuis Eiinepa ta i BmacTUBOCTI.
16. 38’30k Mixk ramma Ta 6eta QyHKIISIMH.

3. CTpyKTypa HaBYAJIbHOI IMCIHUILIIHI

| cemecTp
Ha3zsu po3ainis i Kinekicts roguu
TEeM neHnHa ¢popma 3ao4yHa Gopma
YCBO y TOMY YHCII1 yChO y TOMY YHCII1
ro b n | mab | igg. | c. o || m | 7ab | iHg | c.
p. p.
1 2 3 4 5 6 7 8 9| 1| 11 | 12 | 13
0
Po3zain 1. Titicui ukcia ta BigoOpaxkeHHs
Tema 1. OcHOBHI
TIOHSTTS TTPO JIIHACHI 12 | 6 2 -- - 6
qrcla Ta Bijoopa-
JKEHHS
Tema 2.
Enemenraphi 28 | - |12 - - 14




17

¢byHKii Ta ix
BJIACTUBOCTI

Pazom 3a po3ainom
1

40

14

20

Po3ain 2. T'panuis uncnoBoi

OCJIIJOBHOCTI

Tema 1. I'panuns
YHUCI0BOI HOCIII0B-
HOCTI

36

6

14

16

Tema 2. I'panuns
9HCI0BOT QYHKIIIT
OJIHI€] 3MIHHOL

36

14

14

Pazom 3a pozaiiom
2

72

14

28

30

Po3ain 3. Tudepenmianbue urncienns GyHKIT oaHi€T 3MiHHOT

Pazom 3a po3ninom 68 | 12 | 22 36
3
Pa3om 3a | cemecTp 32 | 64 84
180
II cemecTp
HasBu po3niniB i Kinekicts roguu
TeM JIeHHa opma 3a04Ha (popma
YCBO y TOMY YHCII1 yChO y TOMY YHCII1
ro i n | Jja | iHD | C.p. ro an| o | mab | 1HT | C.
0. . . . p.
1 2 3 4 5 6 7 8 9 1| 11 | 12 | 13
0
Po3ain 4. TouHi MeXi YUCITOBUX MHOKHH Ta YaCTKOB1 TPAHUIl TIOCIITOBHOCTEH.
Pasom 3a pozisom 24 |6 8 10
4
Po3ain 5. HenepepBHicTs GyHKLIT O/Hi€T 3MIHHOT
Tema 1. JIokannpui
BJIACTHUBOCTI 18 | 6 6 6
HEeNepepBHUX
GyHKITIH.
Tema 2. 'mo6anbH1
BJIACTUBOCTI 28 |12 | 10 6
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HENEePEPBHUX
GbyHKIin.

Pazom 3a po3ainom
5

46

18

16

12

Po3ain 6. [Iudepentian
(dbyHKIi# otHIET 3MIHHOT.

. 3acTocyBaHHS 1U(DepeHIIAIbHOTO YUCIICHHS

Tema 1. IToxigHi Ta
nudepeHiiamm
BHIIIIX TTOPSIJIKIB.

22

6

10

Tewma 2.
JlociiIKeHHS
byHKIIH 32
JIOTIOMOT OO

g epeHIianbHOTO
YUCIICHHS

40

10

10

20

Pazom 3a pozaiiom

6

62

16

16

30

Po3ain 7. InrerpanbHe uncieHns GyHKIIiH oxHiel 3MiHHOT

Tema 1. HeBuznaue 44 |1 2 |12 30
HUH IHTEerpan
Tema 2.
Buznauenuii 42 |14 | 8 20
iHTerpan Pimana ta
H0r0 3aCTOCYBaHHSA
Tema 3. HeBnacHi 22 | 8 4 10
iHTeTpaIm
Pazom 3a po3aiiom 24 | 24 60
7 108
Pazom3alll 64 | 64 112
ceMecTp 240
III cemecTp
Hazpu po3aiiB i Kinekicts roguu
TeM JeHHa Gopma 3aouHa hopma
yCbO y TOMY YHCII1 yChOT y TOMY YHCII
ro bt n | jJa | iHI | C. o a| m | 7ab | 1HD | C.
0. . p. . . p.
1 2 3 4 | 5 6 7 8 9| 1| 11 | 12 | 13
0
Po3nin 8. Uncnosi Ta GpyHKIioHanbHi psiu
Tema 1.Yucnosi 36 | 12 | 12 22

psanu
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Tema 2.
OyHKIIIOHATBHI
pAaau

30

10 |10

20

Tema 3. Crenenesi
panu

30

10 |10

20

Pazom 3a po3ainom
8

96

32 |32

62

Po3aia 9. /lupepenniansue uncneHus

(GYHKUIH KiTBKOX 3MIHHHX

Tema 1. Metpuusi 22 | 12 0
IIPOCTOpHU 10
Tewma 2. Jludepeni-
aJIbHE YUCIICHHS 62 | 12 | 20
(GYHKIIH KUTBKOX 28
3MIHHHX
Tema 3. 32 | 8 12 12
BinoGpaxen-Hs i3
R*n B R"m.
Pazom 3a po3aizom 116 | 32 | 32 50
9
Paszom3a lll 240 | 64 | 64 11
ceMecTp 2
IV cemecTp
Ha3Bu po3niniB i Kinexicts rogun
TeM JeHHa Gopma 3a04Ha popma
YCBO y TOMY YHCII1 yCb y TOMY YHCII1
ro 1 n | mab. | iHA| c. | Or0 | m| m | jab | iHO | cC.
. p. . .| p
1 2 3 4 5 6 7 8 |9/1] 11|12 1
0 3
Po3nin 10. Kpatuuii interpan Pimana ta oro 3acTocyBaHHs
Pazom 3a po3aiiom 66 | 18 20 28
10
Po3aia 11. Kpusoniniiini Ta noBepxuesi inrerpanu. Teopist mosst
Tema 1. 40 | 10 10 20
Kpusoniniii-Hi
1HTerpaIu
Tema2. 40 | 10 10 20
[ToBepxHeBi
IHTETpaH.
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Tema 3. Teopis 60 | 16 14 30
OJIS

Pazom 3a po3ainom | 140 | 36 34 70
11

Po3ain 12. Inrerpanu, mo 3aiexars Big mapamerpa

Pazom 3a po3aiiom 34 |10 10 14
8
Pazom3a IV
cemMecTp 240 64 64 112
900 | 224 | 256 420

4. TeMHM NPAKTUYHMX 3aHATH

| cemecTp
No Ha3pa Temu Kinpkicth
3/m TOJIUH
1 | ®ynkuii Ta ix rpadiku, odepHeH1 QyHKIIT 6
2 | EnemenTapHi QpyHKIIii, epeTBOpeHHS TpadikiB 6
3 | Heski HeenmemeHTapHi QyHKIIIT Ta 11 BIACTUBOCTI 4
4 ['panunsg yncnoBoi MOCI1JOBHOCTI, HEBU3HAYEHOCTI 6
5 | Ulkana 3pocTaHHs OCIIIOBHOCTEH 6
6 ['panuts ynciaoBoi GyHKIIIT oqHIET 3MIHHOT 8
7 ExBiBanienTHI QyHKIIi1, TAOIHIIS €KBiBAJIEGHTHOCTEH 6
8 | KonTtponbHa poboTa 2
9 | HenepepBHICTb B TOUIl, TUIIH PO3PHBIB 6
10 | OGuucneHHs MOXiTHUX, TAOIHIIS Ta TPABUIIA 12
11 | KonrponsHa pobora (2) 2
Pazom 64
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Il cemecTp
Ne Hazpa Temu Kinbkicts
3/ TOIUH
1 Ioxiani BHIIiX mopsiAKiB 8
2 | I'eomeTpuyHi 3acTOCYBAHHS MOXiTHUX. 8
3 Hocaimxennss @QyHkuiii 3a gonmomMororw audepeHUiaIbLHOIO
YHCJIEHHA 8
[ToGynoBa ta mocmimkeHHs rpadikiB QyHKIIH.
4 | KourponbsHa poboTa 2
5 | HeBu3Hnavenmii inTerpal.
[lepBicHa Ta HeBU3HAa4YeHUI iHTerpan. [HTerpyBaHHS 3aMiHOIO 3MIHHOI Ta 10
IHTETpYBaHHS 4YacTMHAMHW. [HTerpyBaHHs pallioHaJbHUX (QYHKIIH. MeToan
IHTETpyBaHHSA ippanioHaIbHOCTEH. [HTerpyBaHHS TPUTOHOMETPUYHUX (YHKIIIN.
6 | BusHavenmii inTerpaj
OOuuciieHHs BU3HAUYEHHUX IHTErpaliB. ['eOMeTpHYHI 3aCTOCYBaHHS BHU3HAYECHOTO 6
iHTerpana.
7 | HeBnacHi inTerpanu. 10
OOGuucneHHs Ta JOCIiKeHHsI Ha 301KHICTh HEBJIACHUX 1HTETPAaJIiB.
8 | 3acTocyBaHHS BU3BHAYEHOI'0 iHTerpajia 10
['eoMeTpHYHi 3aCTOCYBaHHS BU3HAYCHOTO
9 KoHnTtposbHa poboTa 2
Pa3zom 3a Il cemecTp 64
III cemecTp
Ne Ha3Ba remn Kinpkicth
3/m rOAMH
1 YucsioBi psaau.
JocmimkeHHs Ha 301KHICTh YHCIOBUX PAMIB 3 HEBiJ €MHHMH WICHAMH Ta 10
3HAKO3MIHHHX PSJIiB.
2 DyHKIIOHAJBHI PSAIH.
JocmimpkeHHs Ha MMOTOYKOBY Ta PIBHOMIPHY 30DKHICTh (YHKIIOHAJBHHUX PSAIB Ta 10
IOCJTiIOBHOCTEH.
3 | Crenenesi psigu.
JlocnimkeHHs CTEeNIEHEBUX PSJIiB HAa 301KHICTh Ta pO3BUHEHHS QYHKITH y s 10
Tetinopa. 3amaui Ha MOYICHHY TUGEPEHIIIHOBAHICTh Ta IHTETPOBAHICTh CTETICHEBUX
PAMIB.
4 KonrpomnsHa pobota 2
5 | AudepenuiagbHe YucjeHHs YUCJI0BOI PyHKIil 0araTbox 3MiHHHMX.
HocmimpkenHs ¢yHKIIH Ha HemepepBHICTh. OOUYNCIIEHHS YAaCTHHHMX MOXITHHX Ta
nudepenmniaiiB mepuioro mopaaky. JocmimkeHasa GyHKIild Ha AupepeHIiiioBaHICTb. 16

I'eomerpuuni  3acrocyBaHHs. HaOmmwkeHi oOumciieHHS 13 3aCTOCYBAaHHIM
mudepennianiB. O0unciaeHHs i3 rpamieHToM. OOYHCICHHS MOXITHUX 1
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mudepenmianiB BUmuX nopsakis. @opmya Teitnopa. JocmimkenHs GyHKIin
Ha JIOKaJIbHUM EKCTPEMYM.

6 Binoopaxenns i3 R*n B R™m.
3anaui, sIKi BITHOCATHCS JI0 iICHYBaHHs Ta JU()epeHiHOBaHOCTI HESIBHO BU3HAYECHUX
yucnoBuX QyHKLIN Bl ofHiE] yu 6araTboX 3MiHHUX. JloCmiPKeHHST HESIBHO
BU3HAYCHUX YMCIOBHMX (YHKLIHM Bij onxHiel unm GaraTboX 3MIHHUX Ha JIOKAJIbHUI
eKCTpeMyM. ICHyBaHHS Ta TOCII/PKEHHSI 00EpHEHOTO BioOpaskeHHs (3a1adi Ha 14
JOKanmbHUK  mudeomopdizM). 3amavi, sSKi  BIIHOCATBCS JO ICHYBaHHS Ta
nudepeHniioBaHOCTI HesIBHO BU3HAUCHUX BimoOpakeHsb. JlocmimkeHHs QyHKITIH
Ha YMOBHHUH EKCTPEMYM.
7 | Konrponbha po6ora 2
Pa3om 3a III cemecTp
64
IV cemectp
Ne Hazpa Temu Kinbkicts
3/m TOANH
1 | Imrerpan Pimana B R”n 20
OO0uuncieHHs KpaTHHUX iHTerpainiB PiMaHa 1o HMIIIHAPUYHAM 001acTIM. 3BEICHHS
KpaTHUX iHTerpaiiB PiMaHa 10 TOBTOpPHMX iHTerpaiiB. 3aMiHa HOPSIKY
IHTErpyBaHHS Y IIOBTOPHHX IHTErpayiaX. 3acTOCYyBaHHs KpaTHHX iHTerpaiiB Pimana
JI0 00YHCIIeHHS IO Ta 00’ €MiB. 3aMiHa 3MIHHHX y KpaTHOMY iHTerpaii PimaHna.
3acTocyBaHHS KpaTHUX iHTerpaiB PiMaHa 10 004YHCICHHS IO TOBEPXOHb.
2 | KpuBouiniiini Ta noBepxHeBi iHTerpajiu nepuoro poay.
OOuncneHHs KPUBONIHIMHUX Ta MOBEPXHEBHUX IHTETPalliB MEpIIOTO pOxy Ta ix 10
3aCTOCYBAHHS Y MEXaHiIll Ta (i3uii.
3 | KpuBoainiiiHi Ta moBepXHeBi iHTerpajam Apyroro poay.
OOuncneHHs KPUBOIIHIHUX Ta TOBEPXHEBHUX IHTETPaJiB APYroro poay Ta ixX 10
3aCTOCYBAHHS y T€OMETPil Ta (i3uili.
4 | Teopisi most
®opmymu I'pina, aycca-Octporpancekoro ta Crokca. EmemenTH teopii moss. 12
3actocyBaHHS TEOPii MO y MeXaHimi Ta (i3uii.
5 KonrtponsHa podota 2
6 | InTerpanu, mo 3ajie;kathb Bii mnapamerpis.
Iarerpanu PimaHa, 1m0 3anexath BiJ mapaMeTpy Ta ix oduuciieHHs. JocnimKeHHs Ha
pIBHOMIpHY 30DKHICTh HEBIIACHHX IHTETpalliB, IO 3ajJeXaTh BiJ IapaMeTpy. 8
OO0uKcIIeHHs HEBJIACHHUX IHTETPAJIiB 3a JOIMOMOIOI0 IHTErpyBaHHS Ta
nudepeHIiloBaHHs 3a ITapaMeTpoM. 3actocyBaHHs iHTerpaniB [lipixue, Eiinepa-
ITyaccona ta ¢yukuiii Eiinepa I'(p), B(p,q) 1t o6urciieHHs HEBIaCHUX iHTerpasis.
8 | Konrpoabna poborta 2
Pa3om 3a IV cemecTp 64

Yevoco 2o0un

256
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I cemecTp
No Bunu, 3micT camocTiiiHOT poOoTH KinbkicTh ®dopma
3/m TOJIUH KOHTPOJIIO
1 OCHOBHI TOHSATTS PO JiCHI YKCIIa Ta Bi10OpaskeHHS 14 Kop.1
[3]: 1.3,14,1.7. €K3aMEH
2 EnemenTapHi ¢yHkuii ta ix Bnactusocti [3]: 4.7. 14 Kop.1
eK3aMeH
3 I'panuns uncioBoi mocmigoaocti [3]: 2.5, 2.8, 2.9. 14 K.p.1
eK3aMeH
4 ["panutist unciioBoi Gpyukmid oauiel 3minuoi [3]: 3.6, 3.8, 14 K.p.1
3.10. €K3aMEH
5 | Henepepericts Ta TN pospusis [3]: 4.2, 4.5, 4.6. 14 K.p.2
eK3aMEeH
6 IMoximna ta nudepenmian [3]: 5.3, 5.10, 5.11. 14 K.p.2
eK3aMeH
Pa3om 3a | cemecTp 84 K/p-2; Kom.-1
B CEMECTP
II cemecTp
KimpkicTh ®dopma
No Buaum, 3MicT camocTiitHOT poboTH TOJIUH KOHTPOJIIO
3/m
1 [ToximHi Ta nudepeHIiaay BUIIX TOPSJIKIB. 16 K.p.1
I'eomeTpuuHi 3acTocyBanHs nmoxiauux. [3]: 5.9, 7.3. KOJIOKBiyM
2 | JocmimkeHHs QyHKIIiH 3a JOIMTOMOT OO 16 K.p.1
audepeniiansHoro yncienHs. [lo0yaosa rpadikis. [3]: KOJIOKBIyM
7.4,75,7.6.
3 Hesusnauenwuii interpan [3]: 8.4, 8.5, 8.6. 30 K.p.2
eK3aMeH
4 | Busnauenuii inTerpan Pimana ta #oro 3acTocyBaHHSI. 26 Kp.2
[3]:9.3,9.4,9.6, 10.1, 10.4. eK3aMeH
5 | HeBnacHi interpamu. [3]: 11.3, 11.4. 24 Kp.2
eK3aMeH
Pasom 3a || cemecTp 112 K/p-2; Koi.-1
B CEMECTP
III cemecTp
Bunu, 3micT camocTiiiHOT poOoTH Kinpkicts | @opMa KOHTPOIIO
Ne TOOUH
3/m
1 | Yucnosi psau [3]:12.4,12.5, 12.6. 22 Kop.1
KOJIOKB1yM
2 | OynkmionansHi psou [3]: 13.2, 13.3. 20 Kop.1
KOJIOKBiyM
3 | Crenenesi psau [3]: 13.4, 13.5. 20 Kop.1
KOJIOKBiyM
4 | Merpuuni mpoctopu [1]: 10.1, 10.3, 10.5. 10 K.p.2
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eK3aMeH
5 | dudepenuianbie  4uCIeHHS  (QYHKLINA KUTBKOX 28 Kp.2
sminHmx [1]: 11.2, 11.3, 12.3. eK3aMeH
6 | BimoOpaxkenns i3 R™n 8 R™m [1]:12.1,12.2. 12 K.p.2
eK3aMeH
Pa3zom 3a |1l cemecTp 112 K/p-2; Kom.-1
B CEMECTp
IV cemectp
Bunu, 3micT camocTiiiHOT poOoTH Kinekicte | ®opma KOHTPOITIO
No TOQUuH
3/m
1 Kparuuii interpan Pimana ta ioro 3acrocyBaHHs [1]: 20 Kp.1
14.2,14.4,14.5. KOJIOKBiyM
2 | KpuBominiitai interpamu [1]: 15.2, 15.6. 18 Kop.1
KOJIOKBiyM
3 | IloBepxuesi interpanu. [1]: 15.2, 15.7, 15.8. 18 Kop.1
KOJIOKBiyM
4 | Teopis mons [1]: 15.3, 15.4, 15.5. 18 Kop.1
KOJIOKBiyM
5 Iarerpanu, 1o 3anexaTh Bix mapamerpa [1]: 13.2, 13.4. 20 K.p.2
eK3aMeH
6 | Eineposi interpanu. [1]: 13.2, 13.5. 18 K.p.2
€K3aMeH
Pa3om 3a |1V cemecTp 112 K/p-2; Koi.-1
B CEMECTP
Yevozo z00un 420

6. InquBinyaabHi 3aBIaHHA
He nepen6aveni HaBYaIbHUM TJIAHOM.

7. Meroan HABYAHHSA
Jlexuii Ta MpakTUYHI 3aHATTS MPOBOJAATHCS Ay IMTOPHO. Y pa3l OroJIOLICHHS KapaHTUHY,

3aHATTS POBOJAATHCS ayAUTOPHO a0 TUCTAHLINHO (3a Jornomororo wiatpopm ZOOM,
MOODLE) BianoBiAHO A0 HaKa3y pekTopa XapKiBCbKOT0 HalllOHAIBHOTO YHIBEPCUTETY IMEHI1
B.H.Kapasina.

8. MeToau KOHTPOJIIO

[ToTounuit kKoHTpOIIL — onuTyBaHHs. KoHTponsHa pobora (8). Konoksiym (4).
[TincyMKOBHI KOHTPOJIb - €K3aMEH.

9. Cxema HapaxyBaHHsI 0aJiiB

I cemect
Konrtpoabna KosokBiym | KonTpoJbHa Ex3amen Cyma
podora 1 pobora 2

Poznin 1, 2, Po3min 1, 2, Po3ain 3 Po3min 1,2, 3




Temal, 2 Temal, 2 Temal, 2
20 10 30 40 100
II cemecTp
KounrpoJsbHa KouokBiym | KonTposabHa Ex3amen Cyma
podora 1 podora 2
Poznin 4, 5, 6; Posninu 4-6; Po3nin 7; Po3min 7;
Temu 1,2; Temu 1,2 Tema 1,2,3. | Tema 1,2,3.
20 10 30 40 100
III cemecTp
Konrtpoabna KosokBiym | KonTpoJibHa Ex3amen Cyma
podora 1 podota 2
Po3min 8; Temu | Po3nain 8; Po3nin 9; Po3in 9;
1-3. Temn 1-3. Tema 1-3. Tema 1-3.
20 10 30 40 100
IV cemectp
Konrtpoabna Kouoksiym | KonrtpouabHa Ex3amen Cyma
podora 1 podora 2
Po3znin 10; Po3min 11; Pozmin 12. Po3nin 10;
Poznain 11; Tema Tema 1-3. Po3min 12.
1-3.
20 10 30 40 100
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MiHimManbHa KUTBKICTh OalliB AJIs JIOMYCKY A0 CKJIAJaHHS IiJICYMKOBOTO KOHTPOJIIO
MIPOrpaMoro He nepeadadeHa.

KpuTepii onliHioBaHHSI HABYAJIbHHUX 10CATHEHb

Omuinka OriHKa 32 HalllOHAJIBHOIO IIKAJIO0

B Oastax

Orinka [TosicHenns
TeopeTnunuit 3MICT Kypcy OCBOEHHH LIJTKOM, HEOOX1H1

90 _ o MPaKTUYHI HaBHHKH pO6OTIfI 3 OCBOEHUM MaTepiaJmM '

100 Bigminao chopmMoBaHi, Bci HaBYAIbHI 3aBJIAHHS, SKi nepen6gq§H1 '
MIPOrpamMoi0 HaBYaHHS BUKOHAH1 B TOBHOMY 00cCs31, BIIMiHHA
poboTa 6e3 moMIIOK ab0 3 0JIHIEI0 HE3HAYHOIO TTOMIUIKOTO.
TeopeTuunuii 3MICT Kypcy OCBOEHUH LIJIKOM, TPAKTUYHI HABUYKHU
poOOTH 3 OCBOEHUM MaTepiajoM B OCHOBHOMY c(popMoOBaHi, BCi
HaBYaJIbHI 3aBJIaHHA, SIK1 Ilepe10adeHi MporpaMor0 HaBYaHHS

70 -89 Ho6pe BUKOHAHI, SIKICTh BUKOHAHHS KOJHOI0 3 HUX HE OIlIHEHO
MIHIMaJIBLHUM YHCIIOM OalliB, A€AKI BUAY 3aBJaHb BUKOHAHI 3
MOMMUJIKAMH, poOOTa 3 JIeKiIbKOMa HE3HAYHUMHU TTOMHJIKaMu, a0o
3 OJIHIEIO — IBOMA 3HAYHHUMHU TTOMHUJIKAMH.

5069 3anoBinbHO | TeopeTwuHuil 3MiCT Kypcy OCBOEHUH HE MOBHICTIO, aie
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MPOTAJTUHU HE HOCITH ICTOTHOTO XapaKkTepy, HEOOX1TH1
MPAaKTUYHI HABUYKH POOOTH 3 OCBOEHUM MaTepiajoM B
OCHOBHOMY c(popMOBaHi, OLTBIIICTh Iepe0aYeHUX MPOrPaMOL0
HaBYaHHS HABYAIHHUX 3aBJIaHb BUKOHAHO, JCSIKi 3 BAKOHAHUX
3aBJlaHb, MICTSTh MOMUJIKH, POOOTA 3 TPHOMa 3HAUHUMHU
MTOMUJIKAMH.

1-49 Hes3anoBuibHO

Teopernunuii 3MICT Kypcy HE OCBOEHO, HEOOX1THI MPaKTUYHI
HaBHYKH poOOTH HE c(hopMOBaHi, BC1 BUKOHAH1 HaBYAJIbH1
3aBJaHHS MICTATH Ipy0Oi OMIIIKH, TOJIaTKOBA CaMOCTIHA poOoTa
HaJ MaTepiajioM Kypcy He IPHUBEIe A0 3HAYUMOTO ITiIBUIIICHHS
SIKOCTI BUKOHAHHSI HAaBYAJILHUX 3aBJaHb, PO0OOTa, 110 MOTpedye
MTOBHO1 IIEPEepOOKH

HIxaJja oiHIOBAHHSA

Cyma OamiB 3a BCi BUAH Ominka 3a Hal[iOHAJIBHOIO IIKAIOI0
HaBYaJIbHOL — AVLIBHOCTL |y YOTUPUPIBHEBOTIIKAIIN OI[IHIOBAHHS
MIPOTATOM CEMECTPY
90 -100 BIZIMIHHO
70-89 nobpe
50-69 3a/10B1JIBHO
1-49 HE3aI0BLIBHO
10. PexomengoBana jiteparypa
OcHoBHa JiTepaTypa
1. Toporosues A.f. Matemarnunuii anamis, 4. |, 1. —K.; JIubins, 1994.

2. Trwoxenxona JI. I, Konecuuk T. B, JIsmenko M. 51, Muxaniu I'. O, Ilkias M. I. MaTeMaTnaauit
aHaJTi3 y 3aj1a4ax 1 npukiaaaax. Kuis. Buma mkomna, 2002

3. 3abononpkuit M. B., Cropox O. I'., Tapactok C. I. MaremaTuunwmii ananiz — K. : 3nanns, 2008. —

421 c.

JlonomixkHa jiitepaTypa

1. I'pumko O. FO., Harau6ina M. 1., Hacracies I1. I1. Teopist pyHKIil KOMIUIEKCHOT 3MIHHOI:
Po3p’s3yBanns 3ana4. — K.: Buma mkona, 1994.

11. ITocunanus Ha indopMmauiiini pecypcu B InTepHeTi, Bineo-yekuii, iHme meToau4He

3a0e3nmeYeHHs

1. wwwr-library.univer.kharkov.ua
2. http://mathworld.wolfram.com/topics.html
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