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1. Onuc HABYAJIBHOT AMCUHIIIHH

XapakTepHCTHKA HABYAJIbHOI

HajiimenyBaHnusi JAHCHMILTIHH
T AeHHa popMa HABYAHHS
Kinekicts kpeautis 11 O6oB’s13k0Ba

Pik miarotroBku:

£ 1-i1
3aranbHa KiJIbKICTh
Cemectp
roaut — 330 roz. — —
1-i 2-i
Jlexuii
40 ropx. 38 roa.

TwxHEBUX TrOJUH JIS [TpakTnyHi
JeHHOT (JOPMH HABUAHHS: 46 roz. 32 ron.
KOTaKTHHUX — 4,5 ro. Camocriiina po6ota
camocTiiHOT poboTH 87 rog. 87 ron.
3n00yBava — 5 roj. Bua kourposo:

3aiK eK3amMeH

MeTo10 BHBYEHHS HaBYaJIbHOI JUCLMIUTIHU «MaTeMaTUYHUI aHali3» € HaOyTTs
3100yBaYaMH TakMX KOMIIETEHTHOCTeH: chopMyBaTH LiTICHY CHCTEMY 3HAHb MO0
cyyacHoi Teopii QyHKUiH JilicHOT 3MiHHOI, 30KpeMa, audepeHLiaTbHOro Ta
IHTerpagbHOro YucaeHHs (GyHKuiit oaniei Ta 6araTboX 3MiHHUX, TEOPil Ps/IiB; HABUMTH
nocmiukyBatd  GyHkuii - oxHiei Ta  GaraThoX 3MIHHMX HA  HENEPEepPBHICTh,
audepeHLiioBaHiCTh, MOHOTOHHICTb, IHTEIPOBAHICTH IHINE, 3HAXOAMTH MOXIAHI Ta
HEBHM3HAYEH1 IHTerpaiy; 3aCTOCOBYBATH O3HA4eHi, KpaTHi, KPUBOJIiHIMHI iHTerpamm 10
oGuucneHHs nioml Giryp, 10BKHH IyT KPUBHX, 00’ €MIB TiJI, MJIOLI TOBEPXOHB Ta iHILE.
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3. CrpykTypa HaBYAJILHOT AMCUHILIIHH

Jenna ¢popma

HazBu tem

30KpemMa
yCbOro
Ja | mp | c.p.
1. Beryn 10 maTemaTnunoro anasnizy
Tewma 1. TTonsiTrst pyHKuii. 6 21 = 4
Tema. 2. LIHCJ'IC.)Bi nocinoBHOCTI. ['panuis ynciosoi 2 416!l 12
MOCJTi IOBHOCTI.
Tewma 3. 'pannns i HemepepBHicT ByHKIII. 28 8 | 6| 14
2. Indepenniaibue yncaenns Gynkuii oxniei sminnoi
Tema 4. Toxinna ¢pyHkuii Ta ii 3acTocyBanHs.. b2 6 | 6 | 10
Tema 5. Jlocnimkenns Ta 1o6ynoBa rpadikis ¢yHKuii. 22 6 | 6 | 10
3. Iuterpanbne uncienns GyHKuii oaniei sMinnoi
Tema 6. [lepsicHa Ta HeBU3HAUEHHMIT iHTErpaUL. 22 6 | 6 | 10
Tema 7. BusHaueHuii inrerpat. 20 4 16| 10
Tewma 8. HepnacHi unrerpanu. 13 2| 4 7
Tema 9. 3actocyBanHs BU3HaueHOro iHTerpaa. 18 2 (6] 10
Pa3zom 3a I cemectp 173 40 | 46 | 87
4. Psian.
Tema 10. Yucnosi psau. 24 8 [ 4| 12
Tema 11. ®yHkiioHaNBHI psijiy. 26 6 | 4| 16

5. lnpepenuianbue uncaenns GyHkuii KiibKOX 3MiHHHX

Tema 12. TTonsitrst GyHKUIT KiTBKOX 3MiHHUX. 10 Z12 6

Tema 13. Yactunni noxinui i qudpepenuian. Hesisi byHKLii 14 4| 4 6

Ta IX Ju(epeHLiroBaHHs.

Tema 14. Exctpemymu ¢yHkiii 6aratbox 3mMiHHHX 10 .42 6

6. KpaTni Ta kpuBoJiniiini interpaman.

Tema 15. Kpathi interpanu. 14 4 | 4 6

Tema. 16. Bactusocti nozsiituux inrerpanis. OGuucienns 16 2121 12

NOJBIMHUX iHTErpaiB.

TeMa. 17. Osnauenns notpiitHoro interpana. OGuucaenHs E 2 | 2 3

NOTPIHHMX iHTErpaIis.

Tema 18. 3acTocyBaHHs KpaTHUX iHTerpais. 10 2 | 4 4

Tewma 19. Kpupouiniiini interpam. 26 6 | 4| 16

Pasom 3a II cemecTp 157 38 |32 | 87
Yceboro roaun 330 86 |70 | 174




4. IIporpama HaBYAJILHOT AHCUHILTIHH

4.1. Temu Jgexuiii

3/m

HasBa Temu

KinbkicTh
rOIMH

Beryn 10 matemaTHuHOro anaJisy

Jloriuni 3naku. Muoxwuna. Jlii Hag MHOXHHAMHU. O3HAYSHHS
BIANOBIIHOCTI MiK MHOXKHHAaMHU. O3HaueHHs hyHKIT.

Osnauenns nocnizoBHocTi. O3HaueHHs AificHOro yncia. Akcioma
Apxumezia. OCHOBHI BlacTHBOCTI JificHux yncen. Yucnopa npsima.
Jlema nipo BkzajeHi Biapizku. Ilepiua, apyra vepisHocti Kotui.

OsHavenHs HecKiHueHoi rpanuii. [Tpukiaan 064MCIeHHs rpaHULb
MOCIIIOBHOCTI 3a 03Ha4YeHHsAM. OCHOBHI BIACTHBOCTI 3615KHUX
nocigoBHocTel. Teopemu npo rpanuii. MOHOTOHHI TOC/IiIOBHOCTI.
IcHyBaHHs rpaHuili 0OMe)XeHOT MOHOTOHHOT MOCTiJOBHOCTI.

Yucno e. O3navenns, noBeaeHHs icHyBanns. [Tpukiann o6uncIeH s
IPaHuUIb 3a JOMTOMOIOKO I'PAaHULL, LII0 NPUBOIUTH JI0 YHC/IA €.

I'pannyna Touka MHOXKMHY. Pi3Hi Bu3HaueHHs rpanuii $yHKIT, 1x
eKBiBaJIEHTHICTh. OIHOCTOPOHHI rpanuui GyHkuii. [cHyBanHs rpaHuili B
Touui. BractuBocti rpanuui yHkuii B TouLi.

[lepuia i apyra 4ynoBi rpanuni. Po3kpuTTs HeBH3HAueHOCTEI]. Teopema
1IPO I'PaHMLI.

Henepepsui ¢pynkuii. O3Hauenus i npuknaan. O3HayeHHs
HenepepBHOCTi 3a Kowi i 3a I'eiine. EnemenTaphi BractusocTi
HenepepBHUX QyHKUiH. HenepepBricTs 06epHenoi hyHKIil.

HAudepennianbue unciaenns Gynkuii oauiei sminnoi

OsnaueHHs noXiHOT. 3a1a4i, 10 NPUBOAITE 10 MoxXiaHoT. DizuuHa Ta
reoMeTpH4Ha iHTepnperanii noxigHoi. [TpaBuna o6uKCIEHHS MOXIHUX.
Jlanirorose npasuio udepenuioBanns ckaanuoi GyHkuii. [oxixua
obepHeHOi (hyHKILIT.

OnnoGiuni noxiani. Teopema ®epma. Teopema Posis. Teopema
Jlarpamxa. Teopema Koui. [Tpukinaau 3acTocyBanus uux TEeOpeM.
ITpaBuna Jlomiras.

10

HMudepenuian Gynkuii, reomeTpuanmii 3mict. 3acrocyBanus
mdepenuiana. [nBapianTHicTs Gopmu mudepentiana. [oxiami Ta
AudepeHLiai BUILMX MOPSIKIB.

11

Hocimkenns onyknocti. Heo6xiaui i mocraThi ymosn 30epexeHHsl
onyknocti. Kputuyni Touku. YMOBH J10KaIbHOTO ekcrpemyMmy. Touku
neperuny. Acumntoty. ITore nocnimkenns dynkuii. HaiiGinpiue i
HalMeHLIe 3HaueHHs (QYHKLIT Ha Biapi3Ky.

InTerpanbue uncaenns pynkuii oaniei 3minnoi

12

Ilepsicua. HeBusnauenwii inrerpan. EnemenrapHi Binactusocri.
Tabnuug inrerpanis. [HTerpyBaHHs 3a J0MOMOTrOIO MiJICTAHOBKH Ta




YaCTUHaAMHU.

13

Teopemu nipo posknan apobHOparioHanbHOI GyHKIIT Ha efeMeHTapHi
apobu. Metoa HeBM3HAa4YeHNX KoedillieHTiB. [HTerpyBaHHs
pauioHanbHuX QyHKUiH. [HTerpyBaHHs eeMeHTapHUX APOOiB.

14

[HTerpyBanHs pauioHanbHOl GyHKIIT BiJ sin i cos. VHiBepcanbHa
TPUIOHOMETPHYHA TiZIcTaHOBKA. [HTerpyBaHHs Jeskux QyHKIii 3
IppaLliOHAILHOCTSIMHU.

15

Osnauenns i BnactuBocti cym JlapGy. O3HaueHHs BU3HAYEHHOTO
inTerpana. Kpurepiii iHTerpoBHOCTI.

16

Knacu interposuux Qynkuiii. [HTerpoBHicTs MOHOTOHHOT yHKILT.
[HTerpoBnicTs HenepepsHOi GyHkwii. Teopema [lap6y. Teopema
Helorona-Jleii6nuns. 3amina 3sMiHHUX B iHTerpasi. [uterpyBanus
YaCTHHAMMU

17

[HTerpan i3 3MiHHOIO BepXHBOIO MeKelo iHTepryBanns. HesnacHi
IHTerpasm.

18

[Inowa kpusoniniitnoi Tpaneuii. O6’em Tina o6epranns. ITnomua
MOBEPXHI Tija obepTaHHs.

Pa3zom 3a I cemecTp
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Psian

19

[lonsiTTst yKcoBOro psity, YacTHHHOI cymu psity. Cyma psijy, 301KHi Ta
po36ikHi uncnosi psau. Kpurepiit Kot 36ixHOCTI ynenoBoro psy.
HeoGxiana ymoBa 36iHOCTI. 3aIHILIOK YKCI0BOrO Py, 3B’ 30K 3i
30ikHicTIO. BacTHBOCTI 361KHUX YHCIOBUX pSIiB.

20

Honatui psau. HeobxinHa i qoctatas ymosa 36ixkHocTi. O3HaKy
nopisHsHHs. O3Haka [lanambepa i o3naka Kowi. InTerpansha o3xaka
Kowi-MakiopeHa.

21

AGcomoTHO i yMOBHO 36iXkHi psian. 3Hako3miHHi psan. O3Haka
Jleiibnuus. Toroxnicts AGens. O3naxa 36ixuocti Jipixie. O3naka
Abens. Teopema [lipixiie mpo 301KHICTb psiy 3 nepecTaBlIeHHSIMH.

22

DyHKIIOHATBHI MOCJIi IOBHOCTI, 301KHICT | piBHOMIpHA 361KHICTH
yHKuioHanbHUX nocitoBHOCTel. Kpurepiit Kot piBHOMIpHOT 361KHOCTI
yHKLUiOHATBHOT MoCTiIOBHOCTI. BriacTHBOCTI piBHOMIpHO 361KHNIX
(yHKL{OHAIBHUX MOCITiIOBHOCTEIH: HerlepPepBHICTh paHUIHOT (PyHKLLi,
IHTErpyBaHHs Ta NM(pepPeHiIOBAHHS [PAHHYHOT (YHKLI.

23

DyHKLIOHATBHI psiaH, 301KHICTB i piBHOMIPHA 301KHICTb (hYHKIIOHATBHUX
psiiB, kputepiii Kowi piBHOMipHOT 3615KHOCTI (hyHKIIIOHATBHOTO psijty.
Osnaku Beiiepiurpaccea, Jlipixiie Ta AGenst piBHOMipHOT 361KHOCTI
ynkuionansHoOro psiy. BactiBocti piBHOMIpHO 361KHNMX
(GyHKLIOHATBHUX PSIJIiB.

24

Psij Teiinopa. 3acTocyBaHHs CTeneHEBUX PSJIIB 10 HAGIHKEHUX
00YHCIIeHb.

DyHKUIT KIJILKOX 3MIHHHX

25

Osnavenns Gynkuii aBox i Ginbioro uncna sminnux. padix dyHkuii.
Jlinii pius. ['pannis dynkuii. Henepepsuicts hyHKIii.




Yactunni noxinui neproro i apyroro nopsky. JndepenuiitoBHicTs i

26 | nudepennian GpyHkuii ABox 3MiHHMX. JloTHYHA MUIOMMHA i HOpMaJIb J10 2
noBepxHi. O3HaueHHs i BAACTHBOCTI MOXiAHMX 32 HATIPSIMOM. ['pagienT.

27 YacTunni poxi,uﬂi BUILUX MOPSIIKIB. HCSI.BHi byHKLit Ta ix )
audepenuiroBanns. Psa Teitnopa GpyHKuii 6araTsox 3MiHHKX.

28 EKC’I‘p(:BMy.M Q)yHKui:l' KiJIbKOX 3MiHHHX. J[ocTaTHs ymMoBa eKCTpeMyMy 4
(yHKUIT KiTbKOX 3MiHHUX.

KpaTni interpasnn

29 Mipa )Kop.n'aﬂa. BPlI\fIipHi MHOXHMHH. o . ’
KBazposHi i Ky6osHi MHOKHHH. KyGoBHiCTS uIiHApiuHOrO TiNa.
Biactusocti cym [lap6y dyukuii 1Box 3minaux. O3HaYeHHS

30 | mozsiitHoro inTerpana. [HTerpoBHicTs HemepeBHO byHKIii. 2
[HTerpan sik rpaniug inTerpansuux cym. Teopema Japby.

31 .Bnacmn.ocri NoABifHUX iHTerpanis. OGUHCIeHHSs MOABIHUX )
IHTerpasis.

32 3acTocyBaHHﬂ KpaTHHX il-{TeI‘pa{liB. O6'em LIHJ]iHLI}?H‘IHOI‘O Tina. Maca p
LHIIHAPHYHOrO Tisla. 3aMiHa 3MiHHUX B KPaTHOMY iHTerpaii.

KpusoJiniiini interpaan

33 .3a11aqi, IO NPUBOJATE 10 KPUBOMiHIHHMX iHTerpasis. Kpusoniniiiui )
IHTErPAJIU MEPIIOTO POY.
KpuBoniniitni inTerpamn apyroro poay. O6uncienns KPUBOJTIHIMHUX

34 | inrerpanis. ®opmyia ['pina. Hesanexuicts iHTerpana BiJ| LLISXy 2
IHTerpyBaHHSI.

35 | 3acrocyBaHHs KpHBOJIiHIHHOTO iHTerpaa. 2
Pasom 3a II cemectp 38
Beboro 3a I ta I1 cemecTpn 86




4.2. TeMH NPAKTHYHHX 3aAHATH

Hassa temu

KibKicThb
rOJINH

OsHavenus rpanuii nocnizoBHoCTi. [Tpukianu 06GYNCICHHS MPaHHULb
TMOCJIIIOBHOCTI 3@ O3HAYEHHSIM.

[Tpuknaau oGunCIeHHS rPaHKLb TOCITIJOBHOCTI 32 O3HAYEHHSIM.
O3HayeHHs HeCKiHYeHOI rpaHMIIi.

Teopema npo rpanuui. OGumcIeHHs rPaHHUL 3a I0MOMOT0I0 TeOpeMH
PO rpaHuio. PO3KpUTTS HeBH3HAYEHOCTEH.

MonoTtoHHI nociigoBHocTi. OCHOBHI 03HAYEHHS.

IcHyBaHHs rpanHuili 0OMe)keHOT MOHOTOHHOT MOCITiJOBHOCTI.

["panuns Gyskuii y royui. ['panuus GpyHkuii Ha HecKiHYEHHOCTI.

[Tpuknaam obuncieHHs rpaHMili 3a O3HAUYEHHSM.

Osnavenns 3a Kowii i 3a I'efine. Ipukiaau njoBeaens BigcyTHocTi
AHMLII.

Bracrusocti rpanuui ¢ynxuii B Touwi. [Tepiua ta apyra uyosi
IpaHHULI.

HenepepsHi ¢pyukuii. O3navyenns HenepepsHocri 3a Koui i 3a [eiine.

[Ipuksany 3acTOCYBaHHS O3HAYEHb HEMEPEPBHOCTI.

HenepepBHicTb 00epHeHOT hYHKILT.

BractiBocti QyHKuii HenepepBHUX Ha BipisKy. 1-ai2-a Teopemu
Beiieppacca.

Touku pospusy. PiBHoMipHa HenepepsHicTs. Teopema KanTopa.

OsHaveHHs MoXiaHoI. 3axaui, o NPUBOAATH 10 MoXiaHoT. DisuuHa Ta
reOMEeTpPUYHA IHTeprpeTalii MoXigHoi.

ITpaBuna ob4ucIeHHs MOXiIHUX.

HAudepenuitoBanns ckianuoi ¢pynkuii. [Toxiana obepHeHoi (yHKLLi.

OnuoGiuni noxiani. Teopema Mepma. Teopema Ponis. Teopema
Jlarpatka. Teopema Koui. Ipukinazaum 3actocysanus Teopemu
Jlarpanxa.

Osnavenns nudepenuiana. Judepeniiany i moxigi BUIIMX MOPSIIKIB.

EnemeHnTapHi BiacTMBOCTI.

[TpaBuio Jlomirtans.

10

Hocipkerns onmykiocTi. YMoBH 36epekeHHs OMyKIOCTi Ha 1HTepBaJIi.

Kputiuni Touku. YMoBH 0kanbHOro ekcrpemymy. Touku MIEPETUHY.
AcCUMNTOTH.

11

KonTponbHa po6ora Nel.

12

[lepsicna. HeBusnauenwii interpai. EnemMenTapHi BacTuBocTi.
Tabnuus inTerpanis. [HTerpyBanHs 3a 10MOMOroIO MMiICTAHOBKH Ta
4acTUHAMM. [HTerpyBaHHs palioHaIbHUX QYHKILIH.

13

[nrerpyBatHs pauionanbHoi yHKUiT B sin i cos. uTerpyBamHs
AeskuX QyHKUIH 3 ippalioHaIbHOCTAMM.

14

O6uncrenns inTerpanis 3a gonomororo Teopemu Hetotona-JleiGHuLs.




15

3amina 3MiHHHX B iHTerpasi. IHTerpyBaHHs YacTHHAMM.

16

Hesnacui inTerpanu nepmoro u apyroro tunis. ITpaBuia o6umncienns
HEBJIACHUX IHTErpaJis.

17

[Lnowa kpusosniniiinoi Tpanewuii. O6’em Tina obepranHs.

Hosxuua ayru kpusoi. Ilnonia nosepxHi tina obepranms

18

KontponbsHa pobora No2,

Pazom 3a I cemecTp
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19

Heobxiaxa ymosa 36ixuocTi psiy. leomerpuunmii psix. Iapmonivnmii
psa. Y3aranbHeHUI rapMOHIYHMIA psi.
Haiinpocritui Bractusocri 36ixHoro psixy. Kpurepiit Kommi st psizis.

Honatni psiau. HeoGxinHa i gocratus ymosa 36ixHocTi. O3HaKH
MOPiBHSHHS.

20

Osnaka Jlanambepa i o3naxa Kouwi. Interpanbha o3naxa Korui-
Maksiopera. AGcomOTHO i yMOBHO 36ikHI psian. 3HaKO3MiHHI psizu.
Osnaxa JleitGuuus. Totoxnicts AGens. Osnaka 36ixuocTi Jlipixie.
Osnaxa AGeus.

21

[Tepecrasienns enementis psty, mizcymoByBanns naukamu. Teopema
Hipixiie npo 361XKHICTb psijly 3 NepecTaBIeHHAMH.

22

PiBHOCHIIBHI O3HAaUeHHS PIBHOMIPHOT 361HOCTI (yHKIiOHATBHOT
nociigosHocti. Kpurepiit Kouti piBnomipHoi 36ikH0CTi. BiacTusocrti
PIBHOMIPHO 301KHICTh (DYHKIIOHATBHUX MOC/TiI0BHOCTEIA.
HenepepBHicTs i iHTerpoBaHicTh rpaHuil.

23

PiBHOCHIIbHI O3HAUeHHS PiBHOMIPHOT 36i1KHOCTI (PyHKIIOHATBHIO psiy.

Kputepiit Kowi piBaomiproi 36ixkHOCTI ByHKIiOHATBHOTO Prijty.
Osnaka Beitepurrpacca. Osnaxa Jlipixie. O3naka AGens.

24

Teopema npo HenepepBHicTh cymu psiny. InterpyBanus Ta
AudepeniioBanHs QyHKIIOHAILHOTO psiLy.

3acrocyBanus Teopemu Kowi-Anamapa.

Psin Teiinopa. 3actocyBaHHs cTeneHeBuX psiiB 10 HAGIMIKEHHX
o6uwuciens. [Tpoctopu Rm i C[a;b].

29

30ixHicTh y MeTpuuHOMY mpocTopi. MyHKIII Ha MeTPUYHOMHX
npoctopax. Bino6paxenus cruky. Teopema banaxa. Teopema npo
HesBHY (yHKIIi10.

26

Koutponsna po6ora Ne3. (nomamims)

27

OsHaveHHs i BTaCTHBOCTI MOXiAHMX 3a HANPsIMOM. OGUMCIIeHH S
TMOXiZHUX 32 HAIIPSIMOM 32 O3HAYEHHSIM

Yactkosi noxizui. I'pagient.IIpaBuina o6uncIeHHs YaCTKOBIX
noxiauux. Ioxinua cynepnosuuii hyHxiiii Ta HesBHOT GyHKIIT.

28

[ndepenuitiopuicts GpyHkuii Garathox 3minunx. JlocTaTHs yMOBa.

HacTkoBi NOXi/IHI BULLIMX MOPSIKIB.

Psn Teiinopa dyukuii 6aratbox smMinnux.

29

Excrpemym dynxuii 6aratbox 3sminnux. Joctats ymosa eKCTpeMyMmy
(yHKuii 6araThox 3MiHHMX.




Bnactusocti cym lapOy ¢yHKil 180X 3MiHHMX. O3HAYEHHS
MOABIHHOrO iHTErpasa.

[HTerpoBHICTh HemepeBHOI (hYHKIII.

30 S 2
IHTerpain sk rpasius iHterpagbHux cyM. Teopema Jlap0y.

BriacTuBOCTI MOABIMHUX iHTErpaliB.

31 | OGumcnenHs NOABIHHUX IHTErpaiB 3a MPIMOKYTHOIO Ta JOBiIBHOIO 2
(GuUryporo inTerpyBaHHs.
3acTocyBaHHs KpaTHUX iHTerpaiiB. OG6'em ummiHapuuHOro Tina. Maca

32 | uMJIiHAPUYHOrO Tija. 2
3amiHa 3MiHHHUX B KPATHOMY iHTErpaJi.
3ajaui, 1110 NPUBOJATH 10 KPUBOJIHIHHUX iHTerpanis. Kpusoniniitai

33 iH'I‘el"pa.I.IPl' NepLIOro pojy. - 5
Kpuponiniiini inTerpanu apyroro poay. O6uucieHHs: KpUBOIIHIHHUX
iHTerpaJIiB.
®opmyna I'pina. HeszanexsicTs iHTerpana BiJ LUIsXy iHTErpyBaHHS.

34 | 3actocyBaHHs KpUBOJNiHiHHOrO iHTerpana. [ToHosieHHs QyHKuii 3 if 2
MOBHOTO AudepeHiaa.

35 | KontponbHa pobora Ne4. 2
Pa3zom 3a Il cemecTp 32
Beboro 3a 1 1a 11 cemectTpu 70

4.3. Camocriiina po6ora
Ne KinbkicTs
Ha3sa Temu

3/m rOJINH
Muoxuna. [1ii Hag MHOkMHaMU. O3HAYEHHS BiAMOBIAHOCTI MiX
MHO)KHHaMH. O3HavyeHHs QyHKIIT.

1. | Osnayenns nocyigorocti. O3HayenHs ailicHoro yucna. [Tpusmio 3
MOPSIBHAHHA AiCHUX uncen. Akcioma Apxumesna. OCHOBHI BJIaCTHBOCTI
JUACHUX YHCell.

5 Yucnosa npsma. Touni Mexi MHOXKHHE. Teopema npo icHyBaHHs

* | TouHHX Mesk 0OMesKeHOT MHOKUHM. JleMa Npo BKJIaeHi BiApi3Ky. :

3 Basxnusi nepisrocti. Hepisnicts Bepryiuii. [lepuia apyra Hepiuocri 5

" | Ko,
OcHoBHi 03HauenHs1. Teopema 1po eauHiCTh rpaHmili 361KHOT

4. | nocninoBrocTi. [Tpukinanan oGuKMCIeHHs rpaHMULb TOCTIZOBHOCTI 3a 3
O3HAYeHHSIM.

5 Bractusocri 36ixHMX nocizoBHocTeil. Teopema nmpo

" | TpunocaifoBHocTi. Teopema npo rpaHui. -

6 MouorouHi nocninoBrocti. OcHOBHI 03HaYeHHS. [CHYBaHHS rpaHHuLL. 3

" | Yucno e.
7. | IlignocninoBHocti. O3Ha4eHHs. BiacTHBOCTI MiAnocTioBHOCTEH i 3




YaCTKOBUX IpaHullb. TeopeMa npo MOHOTOHHY ITiAMOCIIiJOBHICTb.
Teopema bonbuano-Beiiepmrpacca. BepxHst it HUKHS rpaHuiii
MOCJTiIOBHOCTI.

8. | ®ynaaMeHTanbHI mocnioBHOCTI 1 X BaactuBocti. Kpurepiii Koui.
['pannuna Touka MHOKMHHM. ['panuus GyHkuii y Touni. O3HauyeHHs
i rpanuui GyHKuii y Touui 3a Kouui i 3a ['eiine. [puknaau.
10 BnactuBocti rpanuii ¢pyHkuii B Touni. OxHo6ivni rpanuui. IcHyBanHs
" | rpaHuLi B TOYLI.
HenepepsHi Gynkuii. O3navenns i npuknaau. Enemenraphi
i BJIACTUBOCTI HEMepepBHUX (PYHKIIIM.
12. | HenepepBHicTb 06epHEeHOT (yHKIIIT.
BnactusocTi GyHKIiH Henepe-pBHUX Ha BiApi3Ky. 1-a i 2-a Teopemu
13. | Beitepmrpacca. Teopema Ko npo npomixk-He 3HaueHHs1. PiBHOMipHa
HenepepBHicTh. Teopema Kantopa. Touku po3pusy.
14 O3naueHHs 1oxiaHoi. 3a1auyi, o NPUBOAATE 10 MoxigHol. MizuuHa Ta
" | reomeTpryHa iHTEprIpeTAaLii MOXiIHOT.
[IpaBuna oGuuCIeHHS MOXITHUX.
15. | Jlanmorose npasuio audepeHnuioBants ckiaaaHol ¢pyukiii. [ToxigHa
obepHeHo1 GyHKLI].
16 OnnoGiuni noxiani. Teopema ®epma. Teopema Posisi. Teopema
" | Jlarpamka. Teopema Koui. [Tpukiiaau 3acTocyBaHHS LIUX TEOPEM.
17 Osnavenns nudepenuiana i audepenuiiorocti. Jupepenuianm i
" | moxiznHi BUIMX nopsizkiB. EneMenTapHi B1acTHBOCTI.
18 ®opmyia Teiopa i3 3aMIIKOBUM 4ieHOM y Gopmi Jlarpanxka.
" | TpaBusio Jlomitans.
19 Hocnimkenns omyknocti. YMoBH 36epeskeHHs onykiocTi. HepiBHicTh
" | Iencena.
20 Kputuuni Touku. YMOBH J10KaIbHOTO eKcTpeMyMy. Touku neperuny.
" | AcumntoTh.
[lepBicHa. HeBusnauenwuii interpain. EnementapHi B1acTuBOCTI.
21. | Tabauus inrerpanis. [HTerpyBaHHs 3a J10MOMOro0 MiJICTAaHOBKH Ta
YacTUHaMu. [HTerpyBaHHs parioHalIbHUX (GYHKIIIMH.
2 Meron HeBu3HaueHUX KoedillieHTiB. [HTerpyBaHHs elleMeHTapHUX
" | apobis.
3 [nTerpyBanHs paiioHanbHoi (yHKIIT Bix sin i cos. [arerpysanus
" | mesikux yHKILI# 3 ippalioHaTEHOCTSIMH.
n4 OsnavenHs i BnactuBocti cym JlapOy. O3HaueHHs BU3HAUEHHOTO

inTerpana. Kpurepiii iHTerpoBHOCTI.




[nrerpoBHicTh MOHOTOHHOT ByHKLIi. [HTEerpoBHiCTH HenepepBHOL

25. | dyHKuii. [aTerpoBHicTh GyHKIT, 1110 Mae CKiHYEHY MHOKHHY TOYOK 2
po3puBa.
26. | Interpan sik rpanuus inTerpansaux cyM. Teopema JlapGy 2
Jliniiini Bnactusocti. AnuruHicTs. Teopema mpo cepesHe. Teopema
27. | Heiorona-Jleiibnuus. 3amina 3minHuX B iHTerpani. [nTerpysannus 3
4acTUHAMH
28 [HTerpas i3 3MiHHOIO BepXHBOIO MeXelo inTepryBanHs. HesnacHi 4
IHTerpasm.
29. | I'panuynmii nepexin mij 3HaKoM iHTerpana. R
30 [1noma kpusoniniitHoi Tpanewii. JloBxuna ayru kpusoi. 06’ eM Tina 5
" | obeprannst. [Tnoma nosepxHi Tina obepraHHs.
Beboro 3a I cemectp 87
Heobxinna ymosa 36ixH0CTi psiny. 'eomerpuunmii psiz. ["apmoHiuHMI
31. | pan. Y3aranbHeHuit rapMOHiuHMIA psi. 3
Haiinpocriwi Bractusocti 36ixHoro psiay. Kpurepiii Kowi s PSIIB.
Honatni psau. HeobxinnHa i gocraths ymoBa 36ixkHOCTI. O3HAKH
32. | nopisHsHHs. O3naka JlanamGepa i o3naka Kormi. Interpaibua o3naka 3
Komi-Maxopena.
ABCOIIOTHO # YMOBHO 36ikHi psisn. 3Hako3minHi psan. O3Haka
33. | Jleiibnuusa. Toroxuicts AGens. O3Haka 361KHOCTI Jipixne. O3naka Rl
Abens.
34 IlepecraBiienns eneMeHTiB psiy, MiACyMOBYBaHHS TaYKaMH. Teopema 5
| Hdipixsie npo 36ixkHicTh psijty 3 nepecTaBieHHsIMH.
PiBHOCHIIBHI 03HAYeHHS piBHOMIPHOT 361KHOCTI GyHKIIOHATBHOT
35 nociigoBHocti. Kpurepiit Kowi piBHomipHoi 361kHOoCTI. Biactusocti 4
| piBHOMIpPHO 36iXK-HiCTh ()YHKIIOHATBHUX MOCTIZOBHOCTE]A.
HenepepBHicTs i iHTerpoBHicTh rpaHmuLi.
PiBHOCHIIBHI O3HAYeHHS piBHOMIPHOT 361KHOCTI (yHKuioHaNBHIO Py,
36. | Kpurepiii Kowi piBHOMipHOI 36i%HOCT] (yHKIiOHATBHOIO psny. 3
Osnaxa Beiiepurpacca. Osnaka Jlipixie. O3naka AGens.
37 Teopema nipo HenepepBHicTb cymu psny. InterpyBanus ta
" | mudepeHuitoBaHHS QYHKIIOHATBHOTO psizy. .
38 Teopema Komi-Anamapa. OcHOBHI B1acTHBOCTI cTeneHeBuX psiziB. Psin 3
" | Teiinopa. 3acTocyBaHHS CTeNeHEBUX PANIB 10 HAGIMKEHUX OOUHCIIEHD.
39. | OsHayenHs BiicTaHi Ta METPUYHOTO TIPOCTOPY. [Tpoctopu Rm i C[a;b]. 3
40 36ikHicTh y MeTpHuHOMY npocTopi. DyHKLii Ha METPUYHOMHX 3

MPOCTOpAXx.




Bino6paxenns cruky. Teopema banaxa. Teopema npo icuyBanus i

41. | enunicTh po3B'sI3Ky AudepeHIiaTbHOro piBHsHHS. Teopema 1po HesBHY 3
GyHKIi0.
O3HaueHHs i BIaCTHBOCTI MOXiAHMX 3a HarpsmMoM. YacTkoBi moxisHi.

42. | I'panient. IlpaBuia o6uMcIeHHS YaCTKOBUX MOXiHHUX. IToxinna 3
Cyneprnosuuii GpyHKuii Ta HesIBHOT (yHKILT.

43. | MudepenwiiioBHicTs GyHKIT 6araThox 3MiHHKX. JocratHs ymoBa. 4
HacTkoBi moxiaHi BUIIMX nopsiKiB. Psi Teitnopa ¢pynkuii 6ararbox

44. | sminnux. Exctpemym ¢ynkuii 6aratbox 3MiHHuX. JocTatHs ymoBa 4
eKcTpeMyMy (yHKIIT 6araTboxX 3MiHHHUX.

45. | Mipa JXopnana. BumipHi MHOXHHH. 2

46 KBaapoBHi i KyGOBHI MHOKHHH. 2

" | KyGoBHicTh uuminapiaHoro Tina. 2

47 Brnactusocti cym [lap6y dyukuii 1Box 3minuux. O3Ha4eHns 5
MOJBIHHOrO iHTErpaa.

48. | InTerpoBHicTh HernepeBHOI GyHKIIT, 2

49. | Interpan sik rpauius inrerpanbuux cym. Teopema Jlap0y. p

50. | BractuBocti nozBiiiHuX inTerpais. 2

51. | OGuncieHHs NOABIHHKX iHTErpaiB. 3

52. | OsHavenns notpiitHoro interpana. OGuuceHHs MOTPIAHUX iHTErpais. 3

53 3acrocyBanHs KpaTHUX iHTerpaiiB. OG em LMJIIHIPUYHOTO Tia. Maca 5
LMTIHAPUYHOTO Tija.

54. | 3aMiHa 3MiHHMX B KpPaTHOMY iHTerpai. 3

55 3azayi, 110 NPUBOAATH 10 KPUBOIIHIHHMX interpaiiB. Kpusoniniiini 3
IHTErpaJIy Meprioro poy.

56 Kpusoniniitni interpanu apyroro poay. OGuucienns KPUBOIIHIHHUX 3
IHTerpaJtis.

57. | ®opmyna ['pina. Heszanexuicts IHTerpaa Bijl LUIsXY iHTerpyBaHHs.. 5

58. | 3acTocyBaHHs KpUBOJIHIHHOIO iHTerpasa. 5
Beboro 3a II cemecTp 87
Pazom 3a I ta II cemectpn 174




S. Kpurepii oninioBaHHs1 pe3y/ibTATIB HABYAHHS
OuinioBanHs 3HaHb 37100yBayiB 3 HABUANBHOI AMCLMILTIHM 3HCHIOETBCS Yy
BUIJISAI  TOTOYHOTO KOHTPOJIO 3HAHb Ta OL[HIOBAHHS CaMOCTIHHOL poboTu
BIANOBIZHO /10 pO6OUOT HABYAILHOI IPOrpaMH.

[ToTouHnMit KOHTPOIB 3HAHB MPOBOANTHCS 38 TAKMMHM (POPMaMH:

a) ImijJ Yac JIeKUiHHUX 3aHSTh;

0) mijyac npaKTHYHHUX 3aHSATh:

ONMTYBaHH: adO TeCTyBaHHs 3HaHb CTY/IEHTIB 3 TEOPETHYHOTO MaTepiay;
OLiHKA BUKOHAHHS CHTYALlfHIX BIIPAB Ta 3aBJIaHb M1i] Yac 3aHSTTS:

B) 3a pe3yJbTaTaMM BUKOHAHHS 3aBJaHb CAMOCTIHHOIO OMpaLOBAHHS
(IHAMBiYyaTbHUX 3aB/IAHB):

OLiHKa BUKOHAHHS IOMAILHIX 3aBJaHb Mijl 4ac 3aHATTS;

OLIHKA MATOTOBKH Tpe3eHTalliif;

00roBopeHHs MaTepialiB pedeparis Mij yac MPaKTHYHUX 3aHATD:

00roBOopeHHs1 MaTepiasliB J0MOBiJeH i3 MOCTABIEHOrO MpoOIeMHOr0 MUTAHHS,
MPOBEACHHs JMCKYCIH, MiJBEJeHHs pe3loMe 3 IbOr0 MHUTAHHS M uac MPaKTHYHOTO
3aHSATTS.

OWiHIOBaHHS pe3yNbTaTiB HaBYaHHs y (opmi cemectpoBoro 3aniky (1 cemectp)
MPOBOAMTELCS M0 3aKiHYEHHI BUBYCHHS YaCTHHM HABYATBLHOI AMCLUILTIHM, 3a3BHYai, Ha
OCTaHHbOMY MPAKTHYHOMY 3aHATTI, ab0 B mepiox A0 noyarky ek3aMeHawiiiHoi cecii
BIZIMOBIZHO 110 rpadhika OCBITHBOrO mpouecy Ta eK3aMeHy (2 ceMecTp) Mo 3akiHueHHi
BHBYEHHS HaBYaJIbHOI JMCLMILIIHU B TOBHOMY ii 06cs3i.

HIkana ouiHIOBAHHS Pe3y/IbTATIB HABYAHHS 3100yBaviB BHIIOT OCBITH

32 HALIOHAJILHOIO LIKAJION0

3a HAKOIMHYYBAJIbHOK

0N eK3amMenie, 36imie 3

9 . 015 3aNIKI6
100 - 6anbmot0 mkasnowo RPAKMUKU, Kypcoeux podim

90 - 100 Ganis BI/IMIHHO

75 - 89 Gauis J100pe 3apaxoBaHO
60 - 74 Gauis 38/10BIJILHO

26 - 59 Gaunis HE3a/10BIJIbHO

HE 3apaxoBaHO
0 - 25 Ganis HENPUHHATHO




JUtsi BU3HAYEHHS KPUTEPIiB OLIHIOBAHHA 074 OMPUMAHHA 3aniKy TOTPIGHO
3BaXaTH Ha TaKi 3arajbHi IOJIOXKEHHA: Ha OLIHKY «3apaxoBaHo» (60-100 Gais)
3aciyroBye 3100yBa4y BMINOI OCBITHM, SIKMI 3a uac BiJBiAyBaHHS JeKUilHUX,
MPaKTHYHHUX Ta/ab0 1abopaTOPHUX 3aHATH i 32 BHKOHAHY caMOCTiiiHy po6oTy OTpHMaB
3a3Ha4YeHy KUIbKICTh GasliB MpoOTAroM cemectpy; oLiHKa «He 3apaxoBaHo» (0-59 Gais)
BUCTABJIAETHCS 3/100yBaueBi BMILOI OCBITH, SIKMII 3a 4Yac BiABiZyBaHHS JeKUiHHUX,
MPaKTHYHMX Ta/abo 1abopaTOpHMX 3aHATH i 3a BHKOHAHY CaMoCTiiiHy po6oTry He
HaOpaB 60 GaniB ympoJOBXK ceMecTpy, BiH Mae MPOraJMHM B 3HAHHSX OCHOBHOIO
HaBYaJIbHO-ITPOrPAMHOI0 MaTepialy

[TixBesenHs miacymKiB MoTo4YHOT po6OTH 3100yBayiB BUIIOT OCBITH 3 HaBYAILHOT
JAMCUMIUTIHM 3JIHCHIOETHCS B MEPIOJ BiZl OCTAHHBOTO MPAKTUYHOTO 3aHATTSA A0 JIHS
KOHCYJIbTALlli Iepe] eK3aMeHOM i3 uiei auMcuuruiieg, miacrtaBoo 4oro € rpadik
eK3aMeHalliiHol cecil.

Pe3ynbrat MOTOYHOro KOHTPOIIO PiBHS 3HaHb 3100yBa4iB (KilbKiCTh OTpPUMAHMX
GasiB) 060B’SI3KOBO JIOBOASATHCS BHUKJIAaueM HANPUKIHII KOXKHOTO 3aHATTS 10 Bizoma
BCiX 3700yBaviB i BUCTaBNsmOThCs B «OKypHani 06siky mnoTouHoi yemimmbocti Ta

BIJBi/lyBaHHS 3aHATb» Ta € TJCTABOIO JUlsl OJEPIKAHHS AOMYCKY [0 MiACYMKOBOTO
KOHTPOJTIO.

3100yBady, IKWH NPOTArOM ceMecTpy He Habpas 60 GaiB 3 HaBYAIBHO! AUCUUILTIHH,
BB2)XAETbCs HEJOMYLIEHUM 110 CKIIa/[aHHsl €K3aMeHy 3 Li€l JUCUUIUTIHY, H Y BiZOMICTb
001Ky yCTiIIHOCT] CTABUTBCS 3aIIMC HE IOy LIEHHIT».

3n00yBadi, siKi 3a IOTOYHMM OLIHIOBAHHSM Y CEMECTPi MalOTh Pe3yJIbTaT HABYAHHS

3 paucuMIuiing - 60-80 GaniB, MOXyTh, 3a GaxkaHHsAM, OYTH 3BiNbHEH] BiJ CKIaJaHHS
eK3aMeHy W OTpMMATH sK pe3yJbTaT OLIHIOBAHHS Ty KiJbKICTb OaliB, 110 BiAnoBinae
KiJIbKICTB OaJliB MOTOYHOTO OLIHIOBAHHS 3 HABYAIBHOT AUCLIMILTIHH.

3100yBay MoXe MiBULIMTH OLIHKY, SIKY BiH OTPUMAB 3a pe3yIbTaTaMu pobotu B
CeMecTpi, MMiJ Yac CKIajaHHs ek3ameHy. B pesynbrari oninioBanust 81-100 Ganis, mio
BIANOBIJAIOTH KiJILKOCTI GajliB MOTOYHOrO OLIHIOBAHHS 3 HABYAIBHOI JUCLMIUTIHM, 3a
BiZICYTHOCTI MPOIYCKiB 3aHATh 3 yCiX NPeAMETIB ceMecTpy 6e3 MOBaKHUX NpUYrH (10
10%), ane 3a 060B’A3K0BOr0 HajaHHs B JeKaHAT BMKOHAHMX CAMOCTIMHMX 3aBJaHb 3
BiIMOBIIHOT JUCIMIITIHH.

Jns BU3HAYEHHS Kkpumepii oyinloeanns 6ionosideii na exzameni MOTPIGHO
3BaXKAaTH Ha TaKi 3arajibHi MOJOKEHHS:

OLIHKK «BiaMiHHO» (90-100 GauxiB) 3aciyroBye 37100yBay BHILOT OCBITH, SIKHif
NMPOJEMOHCTPYBaB BeeOi4Hi, cMcTeMaTHyHI # rMOOKi 3HAHHS HABYAJIBLHOTO MaTepiay,
yMiHHsL Ge3 moxubGOK BHKOHYBAaTH 3aBJaHHs, nepeadaueHi mporpamoro, OrnaHyBaB
OCHOBHY i JIOZaTKOBY JIITEpaTypy, PEKOMEHI0BAHY HABYAILHOK MPOrPaMoIo, 3aCBOIB
3Ha4ywli A8 MaiOyTHpO! KBami(ikauii MiZABAIMHM OCHOBHMX JMCLMIUIIH, BHSBUB
TBOPYI 37IGHOCTI B YCBIIOMIIEHHI, 3aCBOEHHI #f 3aCTOCYBAaHHI HaBYAILHO-IPOIPAMHOTO
marepiaiy;



OUiHKKH «ao0pe» (75-89 Gaais) 3acinyroBye 3100yBau BHILOI OCBITH, SKHH
MPOJAEMOHCTPYBAB peTesibHe 3HAHHSA HaBYAILHO-TIPOTPAMHOI0 Marepiany, YCIHIIHO
BHKOHAB repeadayeHi Mporpamol0 3aBJaHHs, 3acBOIB OCHOBHY JliTepaTypy,
pPEeKOMEH/I0BaHy HaBYaJIbHOK MPOrpamMoro, I[O0Ka3aB CHCTEMY 3aCBOEHMX 3HAHb 3
JMCUMIUTIHA Ta 3JaTHICTH J0 X CAMOCTIHHOrO MOMOBHEHHS W OHOBIEHHS IMiJ 4ac
MOAAJIbIIOT HaBYaIbHOI poOOTH i npodeciiHOl AisIbHOCTI;

OLIIHKHK «3aa0BiJIbHO» (60-74 Gaam) 3acayroBye 3700yBay BHIOI OCBITH, SKHi
MPOJIEMOHCTPYBAB 3HAHHS OCHOBHOI'O HaBYAJbHO-IIPOIPAMHOr0 MaTepiany B 00cCs3i,
MoTpiOHOMY ISl MOAAJIBLIOrO HaByaHHSA Ta MaiOyTHBOI poOOTH 3a CrelialbHICTIO,
BIIOpPaBCS 3 BUKOHAHHSAM 3aBJaHb, nepeabayeHuX IpOrpaMoro, aje MpPUITYyCTHBCS
MOMMJIOK y BIJINOBiJII HAa eK3aMeHi Ta I1i/l Yac BUKOHAHHS eK3aMeHal[iHHUX 3aBJlaHb,
X04a Ma€ HeoOXiHI 3HaHHA JUIs X YCYHEHHS IMiJ1 KepiBHULITBOM BHKJIa/1a4a;

OLIIHKA «He3a10BiIbHO» (26-59 GaiB) BUCTABISETLCS 3100yBavy BHILOI OCBITH,
KW Ma€ MporajvMHM B 3HAHHAX OCHOBHOIO HaBYaJIbHO-IPOrPAMHOrO Matepiay,
MPHUITYCTUBCS TMPUHLMIIOBUX TOMMJIOK Yy BHKOHaHHI rmepeabavyeHUX [POrpamMoro
3aB/laHb, 1 He MOXKe MPOJOBXKYBaTH HaBYaHHS 0e3 BUKOHAHHS JOJAaTKOBMX 3aBJaHb 3
BIJIMOBIIHOT IMUCIUIUTIHHU;

ouiHKa «HenpuiHATHO» (0-25 GaniB) BUCTABISAETHCS 3100yBayy BHIOI OCBITH,
SKHIl He HaJaB AJs MepeBipkH MOTPiOHY KiJMBKICTH NMPaBHILHO BUKOHAHUX 3aBJlaHb,
MPOIYCTUB 0e3 MOBaKHUX MPUUYUH 3HAYHY KUIbKICT 3aHATH (Oinbiie Hixk 15 50%), i He
MO’Ke MPOJIOBKYBATH HaBYaHHs 0e3 MPOXOJKEHHS MOBTOPHOTO KypCy HaBYaHHs

6. 3aco0m AiarHOCTHKH pe3y/ibTATIB HABYAHHS

3aco6aMu OLIHIOBAaHHS Ta METO/IaMU JIEMOHCTPYBAHHs pe3y/IbTaTiB HABYAHHS 3
HaBYAJIbHOI JUCLUIUTIHH €:

— IHAMBIlyaJIbHI 3aBJIaHHS;

— MMUCHMOBI CaMOCTIitHI poOOTH;

— KOHTPOJIbHI poboTH;

— 3aJliK;

— eK3aMeH.

IInTanus 1o ekzameny.

1. MHoxunu aificHux uncesn. Teopema: r- He palioHanbHe Ynucio, skuo 7 i =2.
Yucnosi npoMiKKH.

[TonsrTa dpyHnkuii. OcHoBHI criocoOu 3ananus GyHKuil. ['padik GyHKLii.
ExcrpemyM ¢yHKLIT OfHi€T 3MiHHOT.

EnementapHi ¢pyHkuii.

Cxnagna yHKIis | 1T HenepepBHICTS.

Yucno e. Harypanbhi norapudmu i iX 3B’ 30K 3 1€CATKOBUMH.

h i & W L



7. OsnaueHHs HenepepBHOCTI QYHKLIT Ha Biapi3Ky. BnactuBocti yHKIii
HernepepBHUX Ha BIJPI3KY.

8.  Moayns aificHoro uucna. Bnactusocti MomyJist.

9. ®ynkuii 3a1aHi napaMeTPUYHUMH PIBHAHHAMM 1 1X AM(EpeHIiIFOBaHHS.
10. . ITonsarra ¢pynkuii. OcHoBHI cniocobu 3ananus ¢yHkuii. ['padik yHkil.
11. TlpaBuno Jlomitans.

12. OcHOBHI KJIacH eJeMeHTapHUX (YHKILii.

13. HenepepBHicTb AesiKUX eeMeHTapHUX QYHKLIH.

14. PospusHi ¢yukuii. Touku po3puBy i ix kiacuikaris.

15. HeckinyeHnHo Benuki QyHKUiT npu X—>a,xek

xX—>a,xek

Ta 1X 3B’S130K 3 HEOOMEKEHUMH.

16. HeckinyenHo mami GpyHKLUiT npu Ta X HAUMpPOCTIillli BJIACTUBOCTI.
Knacudikailis HeCKiHUeHHO MalUX (PYHKLIH TX MOPIBHSAHHSIM.
17. 3B’A30K Mi)K HECKiHYE€HHO MaJIMMH Ta HECKIHYEHHO BeJTMKUMHU (DYHKLISMH NPy

x—a,xek

18. TlonsaTrst HenepepsHOi GyHKLUIT i apupMeTHUHI onepauii HaJl HernepepBHUMHU
GyHKLISIMH.

19. Osnauenns noxiauoi ¢pyHkuii. ['eomMeTpruHe TIyMayeHHs.

20. IlpaBuio qudeperuitoBanHs i TaGaHLs MOXIJAHUX.

21. Tloxiana anrebpaiunoi cymu, 106yTKy i uacTku. Teopema npo noxiaHy ckaagHoi
GyHKLiT.

22. Tloxinna Bin 3aranpHoi creneHeBoi GyHKuii. [ToxiaHi Big TpuroHoMeTpuyHUX
GyHKLi#.

23. TloxiaHi Bia neskux enemMeHTapHuX GyHkuii. [Toxiana sorapudmiunoi GpyHkuii.
[ToxiaHa Biji NOKa3HUKOBOI (YHKIIIT.

24. TloxiaHa HesiBHOT (hyHKILT.

25. Jlorapudpmiune audepeHiitoBaHHs.

26. T'inepGomiuni ¢pynkuii. JudepenuioBanns.

27. O®yHkuii 3a1aHi napaMeTpUYHUMH PIBHAHHAMH 1 1X AU epeHIIiloBaHHS.

28. 3ajaui, 10 MPUBOAATH 10 MOHATTS 1MOXixHOT. O3HaueHHs moxiaHoi. 11
reOMEeTPUYHUN | MeXaHIYHUI 3MICT.

29. PiBHSHHS JOTHYHOT i HOpMaJli KPUBOI.

30. I'pannus dynxuii B Touni. I'panuus GyHKUiT B cKiHdyeHii Touui. ['eomeTpuuna
iHTepripeTaLis.

31. I'panuist MOHOTOHHOT OOMEXKEHOT MMOCIiIOBHOCTI.

32. I'pannug GyHKUii B TOUIl CKiHYeHii a00 B HECKIHYEHHO BijiaeHiil.

33. Haiinpocrimi Teopemu npo rpanuii. ['pannis cymu, pisHuii, 106yTKY i 4aCTKH.
34. Ilepuia yysoBa rpaHuLs.



35. Jlpyra dyyznoBa rpaHwuiis.

36. PO3KpUTTSI HEBU3HAYEHOCTI.

37. udepenuian GpyHkiii.

38. HMudepenuian ynkuii i ioro reomeTpuynuii (MexaHigHHii) 3MicT.

39. JlndepeHnuianu BUILKX MOPSIKIB.

40. JludepenuiroBaHHs HeSIBHUX ()YHKILI.

41. JludepenuioBaHHs mapameTpuYHUX QyHKILiH.

42. JludepenuitoBaHHs BEKTOPHUX (PYHKILIH.

43. ®ynkuii 1BoX 3MiHHUX. OCHOBHI MOHSATTSL.

44. TlepsicHa. HeBu3HauyeHuii inTerpan.

45. BracTuBOCTI HEBH3HAYEHOTO iHTErpaa.

46. Tabauis HeBU3HAYEHUX iHTErpaIiB.

47. 3amiHa 3MiHHOI y HeBU3HAYEHOMY iHTerpaJi.

48. InTerpyBaHHS YyaCTHHAMH.

49. InterpyBaHHs paLiOHAIBLHUX JIPOOIB.

50. InTerpyBaHHs AeSKUX ippalioHaibHUX QYHKIA.

51. InTerpyBaHHS TPHIOHOMETPUYHMX (YHKILIH.

52. Busnauenwuit interpai. ['eomeTpuuHHii 3MiCT BU3HAYEHOTO iHTerpany.

53. O6uucnenHs moli miockoi (irypu 3a JOMOMOroK BU3HAYEHOTO iHTerpay.

54. BnacTMBOCTI BU3HAY€HOTrO iHTErpasy.

55. 3amina 3MiHHOT y BU3HaueHOMY iHTerpaii.

56. IHTerpyBaHHs YaCTUHAMH Y BU3HAYEHOMY iHTerpai.

57. HesnacHi inTerpanu.

58. HabawnxeHi MeToan obuncieH s BU3HAYEHUX iHTerpasiB. ®opmyna Tpanetii.

59. HaGunxkeHi MeTo/n oGunceH s BU3HAYEHUX iHTErpasiB. ®opmyna Cumricona.
60. Ilrowa kpuBoniHiiiHOT Tpanewii i cextropa

61. O6uucnenns 06’emy Tina o6epraHHs.

62. ®yHKUiOHATBHI PN, 301KHICTH | piBHOMipHA 361KHICTB (GyHKUIOHATBHUX PsIiB.
63. Exctpemym dynkuii Garatbox 3minnux. JloctaTHsi ymoBa eKCTpeMyMy (YHKIIT
GaraTboX 3MiHHHX.

64. BnactuBocTi moaBiitHUX iHTerpanis. OGuUCIeHHS MOABIHHUX IHTerpaJIis.

65. OsnaueHHs notpiiiHoro interpana. OGuMcIeHHS TOTPIHHIX iHTerpaJis.

66. 3acTocyBaHHS KpaTHMX iHTerpais. O6'em nmninapuyHoro Ttina. Maca
LMJIHIAPUYHOrO Tija.

67. 3anavi, WO NPUBOAATH 10 KPUBOJiHIMiHMX inTerpanis. Kpusosminiithi IHTerpasu
MepIIOro poay.
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B.B. lllkana. - K.: IVT, 2019. - 232 c.



2. Maremaryka B TeXHIYHOMY yHiBepcHTET [Enextponnuii pecypc] : ninpyunuk
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3. 3aBnaHHs 10 MPaKTHYHUX 3aHATH 3 TeOpii Mipu Ta iHTerpana s cTyxeHTIB
crienianpHocTel "Maremaruka" i "cratueruka MeXaHiKO-MaTeMaTHYHOro (aKyJibTeTy.
Yknanaui O.O. Koncrantunos, O.I. Kykym, O.0. Kypuenko, O.H. Hecrepenko,
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5. Komnnekcuuii awanis: HaBuanbHuii mociGuuk / [I. B. Cumocapuyk,
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1. 30ipHuK THMOBHX 3a/a4 3 MaTeMaTHYHOrO aHanisy: GyHKUil oaHi€el 3MiHHOT:
HaBy. noci6uuk. Yknanadi O.H. Hectepenko, T.O. [lerposa, A.B. YaiikoBchkuii. 2019.
-59c.

2. 306ipHMK THMOBHMX 3aJa4 3 MAaTeMAaTHYHOIO aHauizy: QyHKUii oHiel 3MiHHOT.
Yactuna 2. / Vknamnaui M.O. Hasapenko, O. H. Hecrepenko, T. O. [lerposa, A. B.
Yaiikoscbkuii. 2020. — 22 ¢,

3. http://mathanalysis.knu.ua/posibniki/ — mociGuuku 3 MaTeMaTHYHOro aHali3y

4. http://repository.dnu.dp.ua:| 100/upload/707d3667fc6bd279¢461eb9ab09026f

1konspekt-Mat-analiz-PA.pdf

8. . Indopmauiiini pecypen B Intepueri

1. https://leam.ztu.edu.ua/mod/folder/view.php?id=20234 — Marematuunuii
aHani3 +Buua matemaruka 1 kype
2. https://sites.googIe.com/sile/matematicniianaliz3kurspm/konspekt-lekcii-1

9. Iocuaanns ua qucTauuiinmii Kypc¢

JucTaniiinuii Kype IUCHMILTIHT Ha OCBITHbOMY KOHTeHTI B CMS Moodle
http://ddpu.edu.ua:9090/moodle/course/view.php?id= 1223




