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Po3MilLleHH:A KypCy | BusHauaeTbcs NEKTOPOM BifMOBIAHOT YaCTUHM Kypcy (MOCMNaHHs Ha
AnctaHuinHuim pecypc B Moodle, Google classroom, iHbopmauiniHi
pecypcu B 6ibnioTeLi yHIBEpCMTETY Ta Ha cauTi Kadeapw, TOWwo) Ta
AOBOANTBLCA A0 BiAOMA CTYAEHTIB Ha NEPLUOMY 3aHATTI

Mporpama HaBYanbLHOI AUCLUNIIIHN
1. Onuc HaBYanbHOI AUCUUNIIIHWK, ii MeTa, NpeaAMeT BUBYEHHSA Ta pe3ynbTaTu HaBYaHHA

* HaBuanbHa gucumnniHa HaneXxuTb 40 LMKy MaTeMaTUYHOI Ta NPUPOAHNYO-
HayKoOBOI NiAroTOBKM.

* [lpegmeT HaByarnbHOI AUNCUMMNIHK - MeToAu AnepeHLianbHOro i iHTerpanbHOro
YMCINEHHSA Ta iX 3aCTOCYBaHHA 4O PO3B’A3yBaHHA abCTpaKTHMX Ta NpUKNagHMX 3adau.

MixgucumnniHapHi 38’d3ku. 3aranbHUW Kypc BULLIOI MaTeMatuku € yHOAAMEHTOM OCBITU
cneuianicta-ixkeHepa. Temu, ski posrnsgaloTbes B Kypci  “ MatematnuHun adania 1. JliHinHa
anrebpa. [IndepeHuianbHe YMCNEHHS 7, @ TaKOX KiNbKICTb FOAWH, LLO NAaHYKTbLCA ANs BUKNa4aHHS
KOXXHOI 3 LUMX TeM, HEepO3pMBHO 3B'A3aHi 3 BMMOramu creuianbHUX Ta iHWKX 3aranbHOOCBITHIX
Kadpeap, WO CTOCYETbCA cneundikm ix GUCUUNITIH.

Barato yBaru npugineHo AudepeHuianibHOMY Ta iHTerpasibHOMY 4YUCIEHHAM, 0e3 SAKux
HEMOXISTMBO BMBYaTM Yy BULLOMY HaBYanbHOMY 3aknafi Taki gucumnniHv sk isuvka, TeopeTnyHa
MexaHika, HapucHa reomeTpis Ta iH. Lleh Kypc € 6a30BMM KypcOM Ans YCMiLWHOMo OBOSOAIHHS
CTyAeHTaMu cneuianbHUX OUCLUNNITIH.

MeTor HaB4anbHOI QUCUNNIIIHKM € POPMYBAHHSA Yy CTYAEHTIB 30aTHOCTEN BUMKOPUCTOBYBATU MeTOAMU
MaTeMaTUYHOro aHanisy Ansi OBONOAiHHSA HeOoOXigHMM MaTeMaTM4HMM anapaTtoM, WO Aonomarae
aHanisyBaTu, MOZeSNoBaTN Ta po3B’siyBaTu NPUKNagHi iHXeHepHi 3afadi i3 3actocyBaHHAM, ge ue
MOXNBO, 064YMCOBANbHOT TEXHIKW.

lNpoepamHi KomrnemeHmHocmi

3aranbHi komneTeHTHOCTI (3K)

3K 1 3gaTHicTb 4o abCTpakTHOro MUCIIEHHSA, aHani3y Ta CUHTE3yY
3K 6 3gaTHicTb BUMTMCSA | OBOMOAIBATM Cy4aCHUMM 3HAHHSAMMN
3K 11 3paTHicTb npunmMaTtn obrpyHTOBAHI pPilLEHHSA

daxoBi komneTeHTHOCTI (PK)

®K 1 3pgaTHicTb 4O MaTeMaTUYHOro OOPMYIIOBaHHS Ta LOCIiAKYBaHHSA HENEPEPBHUX Ta ANCKPETHUX
MaTtemMaTUYHUX Moaeneun, obrpyHToByBaHHS BMOOpY MeToAdiB | nigxoaiB Onsi po3B’sidyBaHHS
TEOPEeTUYHUX i NPUKNagHUX 3a4ad y ranysi KOMM'IOTEPHUX HaYK, aHani3y Ta iHTeprnpeTyBaHHSA

MporpamHi pe3ynbtat HaB4YaHHSA ([P)

MP 2 BukopuctoByBaT CydacHU MaTeMaTUYHUIA anapaT HeNepepBHOro Ta AUCKPETHOro aHaniay,
NiHinHOT anrebpu, aHaniTU4YHOI reomeTpii, B NPOMdECIVHIN [ianbHOCTI ANA pPO3B’si3aHHA 3ajad
TEOPETUYHOrOo Ta MNPUKNAZHOrO0 XapakTepy B MNpoUeci MNpPOeKTyBaHHA Ta peanisaudii 06’ekTiB
iHpopmaTUn3adlil.

2. MNMpepekBi3UTM Ta NOCT PEKBIIUTU AUCLUMNIHK (Micue B CTPYKTYPHO-FIOTiYHiN CXeMi
HaB4YaHHA 3a BiANOBIAHOK OCBITHLOI NPOrpamMmolo)

Buknapaetbcs B nepwomMy cemecTpi Ha 6a3i noBHOI cepefHbol abo cepedHbol
nNpodecinHOT OCBITH



3. 3MicT HaBYaNbHOI ANCLUUNNIHN

1. Becmyn 0o mamemamu4Ho20 aHanidy. ®yHKuis, il epaHuus i HeriepepeHicmeo
[incHi 4ucna. B3aeMHO ogHO3Ha4yHa BIAMOBIAHICTb MK AIMCHUMM 4YUcnaMn i ToYKamMmu
4YMCNOBOI MNPsAMOI. TOYKOBI MHOXMHU. HWXHS | BEPXHA MexXi B OOMEXeHin MHOXWHI. KBaHTopw.
AbGcontoTHa BenuynHa ymcna. Bnactneocti abcontoTHMX BENUYNH.

®yHKuUis, cnocobu 11 3agaHHA. ObepHeHa dyHKuUiss. OBepHeHi TPUrOHOMETPUYHI PYHKLLIT.
CknageHa dyHkuig. Knacudikauis dyHkuin. OCHOBHI enemMeHTapHi yHkuii. AnrebpaiyHi yHKLjii.
['paHMUA nocnigoBHOCTI | pyHKUiT. BriacTmMBOCTI rpaHuui pyHKUil. HeckiH4eHHO mani i HeCKIHYeHHO
BENUKi PpyHKUiT. 3B'A30K MK HUMW. JleMn Npo HeCKiHYeHHO Mari yHKUil. ApudMeTuyHi onepauii
Hag rpaHuuamun. lNepexig 0o rpaHuui B HEPIBHOCTI. Teopema nNpo rpaHuuio MPOMIKHOT QOYHKLT.
ICHyYBaHHS rpaHunLi MOHOTOHHOI 06MeXxeHOoT nocnigoBHOCTI. OCHOBHI TeopeMn Npo rpaHuui. MNepwa i
apyra BuM3HauyHi rpaHuui. HatypanbeHi norapudgmu. Nnep6oniyHi dyHKuii. MNopiBHAHHSA HECKIHYEHHO
Manux. EkBiBaneHTHi HECKIHYEHHO Mari yHKLI.

HenepepBHiCTb (YHKLUiI B TOYuUi, OOHOCTOPOHHA HenepepBHICTb. TOYKM po3puBy, IX
Knacudpikauis. HenepepBHICTb (PYHKUIT Ha iHTepBani i Ha BiApi3Ky. ApndMeTUYHI onepauii Hag
HenepepBHUMU PYHKUIAMWU. HenepepBHICTb ckrnageHol yHkuil. Teopemun Kowi i BenepwTtpacca.
PiBHomipHa HenepepBHicTb. Teopema KaHTopa.

2. [JucbepeHujarnbHe YucrieHHs QyHKUii OOHIET 3MIHHOT

2.1. lNoxiOHa ma ii ob4yucrieHHs

3agadi, ski NpuBoAATb A0 MNOHATTA NOXiAHOI: 06YNCNEHHS WBMAKOCTI, NPOBEAEHHSA JOTUYHOLI.
O3HayeHHs noxigHoi. O64yMcneHHs NOXigHUX Big OCHOBHUX eneMeHTapHUX yHKuin. dopmyna ons

NPUPOCTY PYHKLI.

HenepepBHiCTb QyHKUil, sika Mae noxigHy. [lpaBuna obumcneHHs noxigHux. [loxigHa
obepHeHOoT yHKuil. MoxiaHi 06epHEHNX TPUrOHOMETPUYHUX OYHKLIN. [oxigHa cknageHoi yHKuil.
MoxigHi rinepboniyHmnx dyHkuin. Tabnuusa noxigHux. JlorapudmivyHe gmndepeHuitoBaHHs. NoxigHa
NMOKa3HWKOBO cTeneHeBol dyHKUiT. OgHOCTOPOHHI noxigHi. Mpuknag HenepepBHOT B TouLi GOYHKLUT,
sika He Mae B L1 To4Li NOXiaHOI

OndoepeHuinoBHiCTe  yHKuUil. OdudepeHuian @yHKUil. IHBapiaHTHICTb dopmu  3anucy
andepeHuiana. eomeTpuyHuii 3micT audeperuiana. OudepeHuian cymu, goOyTKy i 4acTku.
3acTtocyBaHHA gudepeHuianis 40 HabnNMxeHNX 0BYNCNEHD.

AndoepeHuitoBaHHSA QOYHKUIN, 3agaHMX napameTpuyHo. HeaBHa dyHKuia. MoxigHa HesiBHO
3agaHol pyHkuil. MoxigHi i gudpepeHuiany BULWMX NOPSAKIB.

dopmyna JlenbHiua. HeiHBapiaHTHICTE ¢opMu 3anucy AaudbepeHuiana nopsgky Bulle
nepworo. MNMoxigHi BULWMX NOpAAKIB Bi4 HEABHO i NapaMeTpUYHO 3agaHuX PYHKLUIN.

Teopemn ®epma, Ponng, Jlarpanxa, Kowi. [lMpasuno Jlonitansa. dopmyna Tewnnopa.
Posknag ocHOBHUX eniemeHTapHUX oyHKLUiM 3a dpopmyrnoto Tennopa.

2.2. BacmocyegaHHs NoxiOHOI 0o desikux 3adady eeomempii ma anzebpu

PiBHAHHS OOTWYHOT i HOpMani Ao kpueoi. KpuBnaHa nnockoi niHii. OBYNCNEeHHA KPUBU3HW.
Pagiyc i kpyr kpuBu3HuU. EBontoTa i eBonbBeHTa. BeKTOp-(pyHKUis CkansgpHOro aprymeHTty Ta ii
reomMeTpuyHe TrnymadeHHs. [paHunuda i noxigHa BekTop-gyHKUil. [MpaBuna aundepeHuitoBaHHS



BEKTOP-PYHKLUiT. PiBHAHHA OOTMYHOI 4O MPOCTOPOBOI KPMBOI Ta HOPManbHOI NAOWMHM A0 Hel.
HabnuxeHe po3B'adyBaHHA piBHSAHb. MeToam xopa i AOTUYHMX.

2.3. [ocnioxeHHs1 hyHKUiU 3a O0MOMO20K0 MOXiOHUX

YMoBu cTanocti yHKUil. YMOBU MOHOTOHHOCTI doyHKUii. Makcumymu, MiHIMyMU YHKLUIT.

HeobxigHa ymoBa ekctpemymy. [locTaTHi yMOBM €KCTPEMYMY, SIKi BCTAHOBMOIOTLCA 3a AOMNOMOroH
nepLloi Ta gpyroi noxigHux. HanbinbLue i HAMMEHLLE 3HaYeHHSI HENepepBHOI OYHKLIT Ha Bigpi3Ky.

OnyknicTb i YrHYTICTb KpMBMX. TOYKM nepervHy, HeobxigHa i OOCTaTHSA ymMOBa MNeperuHy.

AcumntoTn. JocnigpkeHHs dyHKUil i nobyaosa 1T rpadika.

-_—

4. NitepaTtypa

. Ay6osuk B.IM., FOpuk I.I. Buwa matematuka: - HaB4aneHumn nocibHuk - K.: A.C.K., 1993, 2001.
. Buwa matematuka: 36ipHuK 3agad: HaB4anbHuin nocibHuk. 3a pegakuieto B.I1. [y6osuka, 1. 1.

KOpuka. - K., A.C K. 2001.

36ipHMKk 36ipHMK 3aBAaHb 3 BULLOT MatemaTuku. YactuHa 2. Yknagaui: Bnagimipos B.M.,
Myykos O.A., Wmurescekun M.B. - K., MNoniTexHika, 2003.

Buwa matematuka. Bctyn 0o matematuyHoro aHanisdy. MetoamuHi BKasiBkM [ENeKTpOHHWUI
pecypc]: MeToauyHi BKas3iBKM ANs CTyAEeHTIB crneuianbHocTen 122 «Komn'ioTepHi Haykm Ta
iHdbopmaUinHi TexHornorii», 143 «AtomHa eHepreTuka» / KMl im. Iropa Cikopcbkoro; yknaga.: |.
B. Bepurina, T. O. €pbomiHa, O. A. lNoBapoBa. — EnekTpoHHi TekcTosi gaHi (1 dann: 861
K6anT). — Knis: KIl im. Iropsi Cikopcbkoro, 2021. — 29 c.
https://ela.kpi.ua/handle/123456789/41281

Buwa wmatematuka. [dudpepeHuianbHe YUCAEHHA YHKUIM  OAHIET 3MiHHOI.  [MpakTukym
[EnekTpoHHMIN pecypc]: HaBYanbHUW MOCIOHWMK Ans 3000yBadiB cTyneHa Gakanaspa / H. Jl.
HenuceHko, T. O. €pbomiHa, B. B. MorunboBa. — ENekTpoHHi TekcToBi gaHi (1 dpann: 2,92
M6anT). — Kuis: KIl im. Iropa Cikopcbkoro, 2022. — 159 c.
https://ela.kpi.ua/handle/123456789/50361

JonaTtkoBa Jiteparypa

. Bctyn oo matematmnyHoro aHanisy. [udepeHuianbHe YucneHHs QyHKUiT ogHiel 3MiHHOT. 36ipHuMK

3agay  [EnekTpoHHUM  pecypc]: HaB4YanbHW  NOCIOHMK ONA  CTYAEHTIB  iHXEHEepPHUX
cneuianeHocTten / KII im. Iropa Cikopcebkoro; yknag.: M.€. OyakiH, O.10. [dioxeHkosa, |.B.
CrtenaxHo. — Kuis: KII im. Iropsa Cikopcbkoro, 2021. — 65 c. 'pucd HagaHo MeToanyHo pagoto
HTYY «KIl im. Iropa Cikopcbkoro» (npotokon Ne 8 Big 24.06.2021p.) 3a nogaHHamM B4yeHol pagum
disnko-maTemaTmyHoro gakynbteTy (npotokon Ne 5 Big 26.05.2021p.)

https://ela.kpi.ua/handle/123456789/42207

2,

Buwa wmarematuka. [Mpaktukym [EnekTpoHHWMn pecypc]: HaByanbHui nocioHmk /  O.10.
OioxeHkosa, M.€. OyakiH, 1.B. CtenaxHo; KMl im. Iropsa Cikopcbkoro. — ENeKTpoHHI TeKCToBI
AanHi (1 dann: 8,04 M6anT). — Kuis: KIl im. Iropsa Cikopcbkoro, 2021. — 409 c.

https://ela.kpi.ua/handle/123456789/47504

3.

Adyokin M. €. Buwa matemaTtuka [ENeKTpoOHHUI pecypc]: nigpyvyHuK ans 3gobyBadviB CTyneHs
OakanaBpa 3a iHxeHepHumM cneudianeHocTamu / M. €. OyakiH, O. 0. [woxeHkoBa, |. B.
CrtenaxHo; Krl im. Iropsa Cikopcbkoro. — EnektpoHHi TekctoBi gaHi (1 dann: 10,96 M6awnt). —
Kuis: KIl im. Iropsi Cikopcbkoro, 2022. — 449 c. hitps://ela.kpi.ua/handle/123456789/51064

HaByanbHUW KOHTEHT

5. MeToamka onaHyBaHHSA HaBYarnbHOI AUCLUNIIHU (OCBITHHOro KOMMOHEHTA)
5.1. QudakmuyHi mamepianu:


https://ela.kpi.ua/handle/123456789/41281
https://ela.kpi.ua/handle/123456789/50361
https://ela.kpi.ua/handle/123456789/42207
https://ela.kpi.ua/handle/123456789/47504
https://ela.kpi.ua/handle/123456789/51064

Ha nekuinHux 3aHATTAX NoOaeTbCA TeOopeTUYHUM  MaTepian, HaBoOAATbCA  NpuKagm
pO3B’sA3yBaHHsS OCHOBHUX TeMaTu4HuX 3agad. KoxHa nekuis y surnsagi PDF-cbanny Ta Bigeo cannis
po3miwyetbea B GooleClass, ons nerkoro JocTyny KOXHOMY CTyAeHTY [0 NeKUiHOro maTtepiany.
[na nokpalleHHa 3acBOeHHs matepiany (To6To MoTuBauii CTygeHTa npautoBaty nigyac nekuir)
NPOBOAATLCA TECTU Ha OCHOBHI NMOHATTH, WOWHO NponaeHoro martepiany. Ha npakTUYHUX 3aHATTAX
CTYOEHTM 3aKpinnoTb TEOPETUYHUIN Ta ONPaLbOBYHOTbL NPAKTUYHUIA MaTepian, po3B’a3ytoumn 3agadi.
[na camocTinHOl poBOTU Ta Kpalloro 3acBOEHHA Martepiany cTyAeHTam 3aJaloTbCa LOMalUHi
3aBAaHHs, iHOMBIAyanbHi Ta caMOCTiNHI poboTKn, po3paxyHkoBa poboTa. [lepeBipka piBHA 3HaHb Ta
3aCBO€EHHS MaTepiany NpoBoAMTLCH 3@ AOMNOMOIoK Pi3HOMaHITHUX KOHTPOSbHUX 3aXOAiB: TeMaTUYHi
KOHTPOSbHI pOoBOTK, TECTWU, EKCMPEeC-KOHTPOSbHI, BUKOHAHHA Ta 3axXUCT PO3pPaxyHKOBOI pobBOTMW.
OuiHoBaHHA Takmx pobiT NPOBOAMTLCA Y BIiAMOBIOHOCTI A0 MOMOXEHHS NPO PEWTUMHIOBY CUCTEMY

OLiHIOBAHHSA YCNILWHOCTI CTYAEHTIB 3 JaHOT AUCLUNNSTIHN.

Mepenik nekuin

Ne 3/n

HasBa Temu nekuil Ta nepesnik OCHOBHUX MUTaHb (nepenik AnaakTuiHux 3acobis,
nocunaHHg Ha nitepatypy Ta 3aBgaHHs Ha CPC)

Po3gin 1. Bctyn oo matemaTU4HOro aHanisy

Tema 1.1. DyHKUiA, TI rPpaHULSA | HeNepepBHICTb

N1-1-2. BctynHa nekuis. ®yHKUiT OAHIET 3MiHHOI Ta 1X BRnacTuBOCTi. DyHKLUIS,
cnocobu ii 3agaHHA. Ob6epHeHa yHKLUi. OBepHEHI TPUFOHOMETPUYHI PYHKLIT.
CknageHa dyHkuis. Knacudikauia dpyHkuin. Ymucnosa nocnigoBHiCTb. OKin TOYKN.

N-3-4. 'paHnuysa YncnoBoi NOCIAOBHOCTI, rpaHuus dyHKUiT B Touui (MerHe, Kodwi).
OaHoCTOPOHHI rpaHuui. OCHOBHI BNacTUBOCTI rpaHuui doyHKuil. HeckiH4eHHO mani i
HEeCKIHYEHHO BenuKi oyHKLIT Ta 3B’30K MK HAMKU. TeopeMn Npo HECKIHYEHHO Mani

dYHKLUIT.

5-6

N-5-6. ApucmeTuyHi onepauil Hag rpaHuuamn. MNepexig 0O rpaHuLi B HEPIBHOCTI.
Teopema NpoO MPOMDKHY 3MiHHY, iCHYBaHHSI rpaHuUUi MOHOTOHHOI OBMexeHOol
NOCNigOBHOCTI.

N-7-8. MNepwa i gpyra 4ynosi rpaHuui. Ymncno e. linep6oniyHi dyHKUii. [NopiBHAHHS
HEeCKIHYeHHO Manux QYHKUiA. BnacTmBOCTi ekBiBaneHTHMX HECKIHYEHHO Marnux
doyHKLIN.

9-10

J1-9-10. HenepepBHICTb (PYHKLUIT B TOYLi, OAHOCTOPOHHS HEnepepBHICTb PYHKLII B
Touyui. Toukn po3puBy, ix kKnacudikauis. HenepepBHICTb (PyHKUiN Ha iHTepBani i Ha
BiApi3Ky. ApudpmeTnyHi onepauil Hag HenepepBHUMU YHKUiISMU. HenepepBHICTb
cknagHol ¢yHkuii. Teopemn Kowi i BenepwTtpacca. PiBHOMipHa HenepepBHiCTb,
TeopemMa KaHTopa.

Po3pin 2. AudepeHuianbHe YyncneHHA pyHKUil
OAHI€ET 3MiHHOI

Tema 2.1. NMoxigHa Ta ii 064MCNeHHA

11-12

N-11-12. 3agaui, 9ki NnpMBOAATL 40 NOHATTS NoxigHoi. O3Ha4YeHHs NOXIiAHOT,
MEeXaHiYHUN, I3NYHUIA Ta FTEOMETPUYHMIA 3MICT NOXigHOI. 3B’A30K MiX
HenepepBHICTIO Ta AN EepPEHLINOBHICTIO (OyHKUii B ToYLi. OAHOCTOPOHHI NOXIOHI.
MpaBuna obuncneHHsa noxigHux. MoxiaHi OCHOBHMX eneMeHTapHUX YHKLIN.




13-15

N-13-15. ToxigHa obepHeHOi dyHKujii. [oxigHa o0GepHEeHWX TPUTOHOMETPUYHMX
dyHkuin. MoxigHa cknageHoi dyHkuii. MoxigHi rinepboniyHmx dyHkuin. Tabnuua
noxigHux. lNoxigHa dyHKUil, 3agaHoi napameTpudHo. [dundepeHLuitoBaHHA HesiBHO
3apaHol  dQyHkuil. [loxigHa nokKa3HMKOBO-CTENeHeBol (yHKUil. JlorapndpmiyHe
AndoepeHLitoBaHHS.

16-17

N1-16-17. ToxigHi BuWKMX nopsakie. MexaHiYHUW 3MICT MOXIAHOI 2-r0 MOPSAKY.
MoxigHi BULWMX NOPSOKIB OEAKMX OCHOBHUX eneMeHTapHux qQyHKuin. HeasHo
3a4aHol (pyHKUiT Ta PyHKLUiT 3agaHOI NapaMeTpU4HO.

18-19

N-18-19. [OudepeHuinoBHicTb  yHKuii.  OudepeHuian  dyHKUii.  3B’a30K
andpepeHuiana 3 noxigHow, reoMeTpuyHUn 3MmicT  audpepeHuiany. [lpasuna
obuncneHHa gudepeHuiana. IHBapiaHTHICTb dopmn  1-ro  andpepeHuiana.
3actocyBaHHA gudepeHuiana 4o HabnumxeHnx obuncnerb. JudepeHuiany BULLNX
NOpSIAKIB.

20

N-20. Teopemun d®epma, Ponns, Jlarpanxa. Teopema Kouwi. MNMpasuno Jlonitans.

Tema 2.3. JocnimkeHHA pyHKLiN 32 JOMNOMOror NoXigHUX

21-22

Nn-21-22. YmoBu ctanocti @yHKUil. YMOBM MOHOTOHHOCTI PyHKLUii. JlokanbHun
ekcTpemym goyHkUii. HeobxigHa ymoBa ekctpemymy. [locTaTHi yMOBKM eKCTpemMymMma,
AKi SKi BCTAHOBMNIOKTBCA 3a Aonomoro 1-of 1a 2-oi noxigHoi. Hambinblie i
HanMeHLUEe 3Ha4YeHHs OYHKLIT HenepepBHOI Ha BiOPi3KY.

OnyknicTb i YrHyTiCTb KpuBMX. TOYkM nepervHy, HeoOXxigHa i gocTaTHA ymoBa
nepernHy. AcumnToTn Kpusoi. JocnigpkeHHs dyHKUin | nobyaosa rpadikis.

Mepenik (OPiEHTOBHO) NPaKTUYHUX 3aHATb

Ne 3/n

HasBa Temun 3aHATTA Ta nepenik OCHOBHUX NMUTAaHb (nepernik AnaakTU4YHOro
3abe3neveHHsi, NOCUMNaHHs Ha NiTepaTtypy Ta 3aBgaHHsa Ha CPC)

Po3ain 1. Bctyn Ao matemMaTu4HOro aHanisy

Tema 1.1. DyHKUiA, TI rpaHULSA | HenepepBHICTb

M-1. KomnnekcHi uucna B anrebpaidHi, TPUTOHOMETPUYHIA | MOKa3HMKOBIN
dopmax, ail Hag Humu. ®opmyna Myaspa. [JobyBaHHSA KOpeHS1 3 KOMMIIEKCHOro
yucna. Popmynu Ennepa.

M-2. lMoHatTa dyHkuil. Obnactb BU3Ha4veHHA i obnactb 3HayeHb. ObGepHeHa
dyHkKuis. Nobyaosa rpadikisB eneMeHTapHUX OYHKLIN.

M-3. MNpaHnuysa nocnigosHocTi. O6YNCNEHHs rpaHnLb NocnigoBHOCTEN. [paHnus
yHKUiT. OBYMCNEHHA rpaHnLb AOYHKLI.

M-4-5. O64ncneHHs rpaHnub PYHKUIT 3 BAKOPUCTaAHHAM 1-i i 2-1 BUSHAYHUX
rpaHuLb.

M-6-7. EkBiBaneHTHi HeCKiHYeHHO Mani. O64McneHHs rpaHnLb 3a 4ONOMOIOH0
eKBiBaneHTHNX HeCKiHYeHHO Manux. HenepepsBHicTb yHKuUil. Knacudikauia To4ok

pO3puBY PYHKLT.

Po3ain 2. AndepeHuianbHe yncneHHs yHKUiT ogHi€l
3MiHHOI

Tema 2.1. NoxigHa Ta ii o6uncneHHNA

M-8. OB6uncneHHsa NoXigHUX IBHO 3adaHnX (OYHKLN.




8-9 M-8-9. O6uncneHHa noxigHux PyHKUIN, 3agaHnX napameTpudHo, HESIBHO.
AndbepeHuian dyHkuii. HabnmkeHi o64mMcneHHsa 3a gonomoroto andepeHuianis.

10-11 | M1-10-11. MNoxigHi i gudepeHuiann Buwmnx nopsakie. MNMpaswuno Jlonitans.

Tema 2.3. flocnimxkeHHA PyHKLiN 3a JOMNOMOror NoxXigHUX

12-13 | M-12-13. 3poctaHHa i cnagaHHs yHKUin. Todkm ekctpemyma. [ocnimkeHHs
GOYHKLIN Ha ONyKMICTb | YTHYTICTb. TOYKM NepernHy rpadika qyHKu,il.

14 M-14. AcumntoTu. Nobyaosa rpadikiB pyHKLUIN.

15 n-15. MKP-1 "MoxigHa."

Cmpykmypa pobomu:

1. TeopeTuyHe NUTaHHS.

2. [lpuknapg Ha 3Haxo4)KeHHS MOXigHOI NepLIoro NOpsaKy Big sBHO 3agaHol
dOYHKU,T.

3. Tpuknapg Ha 3HaxoLKEeHHS MOXiAHOT NepLIoro NopsaaKy Big HEABHO 3afaHoi
dYHKLUIT.

4. Tlpuknag Ha 3HaxoKeHHs NOoXigHOI ApYroro Nopsaaky Big oyHKUil 3agaHol
napameTpu4Ho.

5. lNpuknag Ha HabnuxeHe o64YnCNeHHs 3a 4ONoOMoro audepeHuiana.

Mpuknag Ha cknagaHHs PiBHAHHA AOTUYHOT | HOpMani abo Ha 3HaXOLKEHHSA KyTa

MK KPUBUMMW.

5.2. TexHiyHe 3a6e3ne4veHHsi: Microsoft Office Word, Google Class, IDroo, Whiteboard, 6yab-ake
nporpamMmHe 3abeanevyeHHs Ans BUKOHaHHA rpadivyHoro matepiany (3a 6axxaHHAM CTyaeHTa).

6. CamocrTiHa poboTa cTyaeHTa
6.1. Camocmilina poboma:
Ne 3/n HasBa Temu, L0 BUHOCUTBLCS Ha CaMOCTIHE onpautoBaHHSA

Po3ain 1. Bctyn Ao matemMaTu4HOro aHanisy

Tema 1.1. DyHKUiA, i rpaHMLUA | HeNepepBHICTb

1. N-3-4. OcHoBHI enieMeHTapHi (PyHKUii (0O3HAYEHHS, BIaCTUBOCTI, rpadikn).

2. N-7-8. MNepLia yygosa rpaHnus.
Po3ain 2. AndepeHuianbHe YucneHHs pyHKUiIT ogHiel 3MiHHOT

Tema 2.1. NMoxigHa Ta ii obuncneHHNA

w

N-20-21. [losegeHHs Teopemun Kolui.
4. Nn-20-21. ®opmyna Teunopa.
Tema 2.2. 3acTocyBaHHA NOXiAHOI A0 AeAKUX 3aAay reomeTpil Ta anredpwm

N-22-24. T[eomeTpuyHMn  3MIiCT nOXigHOI Bi4  BeKTOp-(PyHKUil. [lpaBuno
AndpepeHLitoBaHHA BEKTOP-QYHKLIT.

6.2. IHOueidyanbHi 3ae0aHHs

[ns aKicHOro BUBYEHHS KypCy BULLOI MaTeMaTUKU CTYAEHTU MOBUHHI BUKOHATU pO3paxyHKOBY
po6oty (PP) ,Bctyn 0o maTtemaTnyHoro aHanisy” .



MeToto poboTu € 3aKpinneHHs | nepesipka 3HaHb METOAIB OBYMCNEHHS rpaHULb (PYHKLUIN Ta
nocnigoBHOCTEN, AOCNiopKeHHS OYHKLIN Ha HeNepepBHICTb, BUKOPUCTAHHS BNacTUBOCTEN
HECKIHYEHHO Manux.

PP-1 no temi: ,,Bctyn oo matematnyHoro aHanisy”: 36ipHUK 3aBOaHb 3 BULLLOT MaTEMaTUKK
(TmnoBi poapaxyHkn). YactuHa 1. Yknagaui: Bnagimipos B.M., MNyykos O.A., lWUmurescbkun M.B. — K.:
IBLY ,MonitexHika”, 2003., TP-2, ctop. 39, Ne6, 7, 8 a), 8 6) ,10.

6.3. KonmposnbHa poboma. MKP-1 "[loxiOHa"

[MepeBipnTH, 9K CTYOQEHTU 3acBOINM TeMy Ta BU3HAYUTU PiBEHb X HaBYalbHUX OOCATHEHb. A
came: BMiHHA BMKOPUCTOBYBATW Pi3Hi METOAMN 3HAXOMKEHHA MOXIAHUX (PYHKUIN Ta 3acTocoByBaTH iX
A0 HabnmxkeHnx obuncneHb Ta OCHIMKEHHA PYHKLIN.

CTpykKkTypa poboTu:

TeopeTuyHe NUTaHHS.

Mpuknag Ha 3HaxoMKEeHHA NOXiAHOT NepLIoro NopsAKy Big SABHO 3a4aHOl (PyHKUT.
Mpuknag Ha 3HaXO4KEHHS NOXIAHOI NepLLIOro NOPSAKy Big HEABHO 3aaHOl (OYHKLIT.
Mpuknag Ha 3HaxomKeHHA NOXiAHOT APYroro NopsaaKy Big yHKUIT 3agaHol
napamMmeTpuU4HO.

Mpuknag Ha HabnmxeHe 0BYMCHEHHS 3a AonomMmoroto amdepeHuiana.

6. Mpuknag Ha cknagaHHs PiBHAHHA AOTUYHOI | HOpMani abo Ha 3HaXO4XKEHHS KyTa MixK
KpUBUMM.

L=

e

lMonnimuka ma KOHMPOJib
7. NonitTnka HaB4YanbHOI AUCUUNIIHN (OCBITHLOIrO KOMMNOHEHTA)

3aHATTA NPOBOAATLCA OHMaWH 3rigHO po3kragy. BigsigyBaHHs 3aHATb He € OBOB’A3KOBUM,
npoTe cTygeHTaM pekoMeHAYeETbCA BiOBigayBaTW 3aHATTS, OCKiNbkM poboTa NpoOTAroM cCemMecTpy B
rpyni 3 BUKNadem € OinbLll SKICHOW, KpiM TOro CTyAeH MoXe OTpuMaTu BignoBigb Y BMKNagaya Ha
NpobBremMHi 3annTaHHA Nigvac 3aHATTS Ta PO3BUHYTU MOTPIOHI YMIHHS 1 HABUYKM, WO nependadeHi B
rnobanbHOMY pPO3yMiHHI BMBYEHHA Kypcy «MatemaTtuuHui aHanis. YactuHa 1. OudpepeHuiansHe
YMCNEHHA (OYHKUIN OAHIEl OINCHOI 3MIHHOI», Ta € OCHOBHOK METOK HaBYaHHS BLiNOMY. AKLLO
CTYOEHT He BiABiAye 3aHATTS, ane 3aBOaHHS BUKOHYE, BUKIaZa4y MoXe MpOBECTU YCHY cnisbyciay,
Wo6 YHUKHYTU MOPYLWEHHA akagemivyHoi [OOpOoYecHOCTi, 3rigHO MPUMHUMMIB YHIBEpCUTETY Wono
akageMmiyHoi 4obpoYeCHOCTi.

HoTtpumaHHa nonoxeHb «Koaekcy yvecTi KI1 im. Irops Cikopcbkoro» (po3ginu 2 Ta 3).
CniBnpaus CTyAeHTIB Y po3B’a3aHHi NpobneMHnx 3aBaaHb A403BOSIEHA, ane BignoBigi KOXHUA CTYAEHT
3axuLlae caMocTinHO. B3aemopiss CTyaeHTiB nig Yac 3aniky KaTeropuyHo 3abOpOHAETLCS | Byab-ska
Taka fignbHicTe 6yge BBaXaTUCA MNOPYLUEHHSM akageMmivyHoi JO0OpPOYECHOCTI, 3rigHO MpUMHUMNIB
YHiBEpCUTETY LWOAO0 akageMidHOT JOOPOYECHOCTI.

[ns nokpaweHHs 3B’sKy CTyAeHTa Ta BuKnagada BCi nekuinHi matepiann (PDF — dannu Ta
Bige0-3anuc nekuin), posmiwytotsca B GoogleClass.

Budu KoHmposto Hag4aHHs1 cmydeHmie

lTomoyYHuli KOHMPOb. EKCNPEC-ONUTYBAHHS, ONUTYBAHHA 3a TEMOI 3aHATTA (YCHiIN abo
TEeCTOBiIi (POpMi), CaMOCTIlHI poBOTK, po3paxyHKoBa poboTa, MoAyrbHa KOHTPOSbHA
poboTa.

KaneHndapHuli KOHMpPOJb. NPOBOANTLCA OBiYi HA CEMECTP, SIK MOHITOPUHI MOTOYHOrO
CTaHy BUKOHAHHA CTYAEHTOM 3aBAaHb 3 NEKUIMHOI Ta NMPakTUYHOI YacTWH Kypcy Ha 4yac
aTecTtauii. AKWOo No KOXXOoMy 3 BUAIB 3aBAaHb BUKOHaAHO 50% Big MakcMmaribHO MOXINBOrO



Ha Yac artecrTauil, CTyQeHT BBaXaeTbCA aTecToBaHUM. B iHWOMY BUNagky B aTecTauiHin
BiJOMOCTiI BUCTaBNAETbCA «HE aTECTOBAHOY.
Cemecmpoeul KOHMPOJIb: EK3AMEH.

Po6ouy nporpamy HaBYanbHoI gucuMnniHu (cunabyc) cknaaeHo:

e EpbomiHa TemsHa OrnekcaHOpieHa, [OUEHT Kapegpu maTemMaTtuyHol isvkn Ta
andpepeHuianbHuX piBHAHb MO, kaHAa. is.-maT. HayK;

e [losaposa OrneHa AHOpiigHa, OOUEHT Kadenopn maTteMaTn4HOI isnkn Ta gudepeHuianbHmux
piBHAHb PMD, kaHa. i3.-maT. Hayk,

e Cmenaxno Ipuna Bacuniena, noueHT kadeapy mateMaTuYHOI isvku Ta audepeHLianbHNX
piBHAHb PMD, kaHa. i3.-MaT. HayK.

YxBaneHo kadegpoo MatemaTuyHoi isnkn Ta gudoepeHuianbHux piBHAHb PMO

(npotokon Ne 10 Big 24.06.2026).
MorogxeHo MetogudHoto komicieto IATE (npotokon Ne 9 Big 26.06.2026.).

Homatoxk A
TeopeTHyHi 3anNUTaHHA, WO BUHOCATLCA Ha MOAYNbHY KOHTPOSbLHY po60oTy

no temi "lMNMoxigHa”

10.
1.
12.
13.
14.
15.
16.

17.

3agavi, WO npuBoAATb A0 MOHATTA noxigHol. O3HayeHHs MOoXigHol, 1l MexaHiYHUR,
QI3NYHUN, FeOMETPUYHUM 3MICT. PIBHAHHA OTUYHOT Ta HOpMarli.

OundepeHuinoBaHicTb oyHKUii. Teopema npo HenepepBHICTb AMdepeHUINOBHOT OYHKLIT.
MpaBuna obyMcneHHs noxigHuX: Teopema MNpPO MNOXiAHY cymu, AOOYTKYy, 4YacTKku AOBOX
AndepeHUInoBHUX OYHKLIIN.

O64ncneHHst NOXiAHNX OCHOBHUX efeMeHTapHUX OYHKLIN.

Teopema npo noxigHy cknageHoi yHkuil. MoxigHi rinepbonivHnx yHKLIN.

Teopema npo noxigHy o6epHeHOi yHKuil. [MoxigHi OBEpHEHMX TPUrOHOMETPUYHUX
GYHKUIR.

MoxigHa cknageHoi dyHkuii. MNoxigHi rinepbonivyHnX yHKLIN.

lMoxigHa HesiBHO 3agaHol dyHKUil. JlorapudmiyHe audpepeHuitoBaHHA.  [loxigHa
NOKa3HMKOBO-CTENEHEBOT OYHKLiT.

OudbepeHuian dyHKUil. 3B’A30k  AudpepeHuiany 3 noxigHow. [eoMeTpuyHuin  3micT
andpepeHuiany. 3acTtocyBaHHA AudpepeHuiany oo HabnuxkeHux obumcneHb. [lpasuna
obuncneHHsa gudepeHdiany.

IHBapiaHTHICTb hopmu nepworo amdepeHuiana. O64yMcneHHs noxiaHOT napameTpUyHO
3a4aHol PyHKLIT.

MoxigHi i gudepeHuiann Buwmx nopsakis. dopmyna JlenbHiua. HeiHBapiaHTHICTL hopmun
AandpepeHuiany Nopsaky BuLle nepLuioro.

O6uncneHHs NoxigHMX BULLMX NOpSAakKiB yHKUIT, 3agaHol napameTpuyHo. dopmyna apyroi
NoxigHoI.

Teopema Pepma. Teopema Ponns i 1 reomeTpuydHa iHTeprnpeTadis.

Teopema Kouwi. Teopema JlarpaHxa, ii reomeTpuyHa iHTepnpeTauid.

Mpasuno JloniTans.

YMoBwu ctanocTi oyHKuii. Teopema npo HeobXiaHi yMOBM MOHOTOHHOCTI doyHKLUIT. Teopema
Npo OOCTaTHI YMOBM MOHOTOHHOCTI QoyHKUiT. KpUTUYHI TOYKK. [TPOMIXKKM MOHOTOHHOCTI.
To4kn nokanbHOro ekcTpemMymy QyHKUil. 3HaxO[KEeHHs HanbiNbWoro i HaMMeHLLoro
3Ha4YeHHs PYHKLUIT Ha Bigpi3Ky.



18.
19.

20.

21.

Makcumymu i MiHiMymun. HeobxigHi ymoBU ekCcTpemymy.

[octaTHi ymMOBM eKCTpeMyMy, L0 BCTaAHOBIIOTBCA 3a [OMOMOrol neplloi i gpyroi
NoXxigHoi.

OnyknicTb i BrHYTICTb rpacdikiB pyHKUiN. Toukn nepermHy. Teopemmn npo SOCTaTHIO YMOBY
ONYKNOCTi (BrHYTOCTi) dOYHKUiT Ta JOCTAaTHIO YMOBY iCHYBaHHSI TOYKW MEPEruHY.

Teopema npo HenepepBHICTb CKNageHol QyHKUil. TeopemMa npo HenepepBHICTb
enemMeHTapHuUX PyHKLUin.

Mpuknap TunoBoro BapiaHty MKP

(pekomeHaoBaHa cxema TunoBoro BapiaHTy MKP, KinbKicTb 3aBAaHb MoOXe Bigpi3HATUCD)

MKP-1

Bapiant Nel MKP-1 Bapiant Ne2

1 IloximHa moraprgMITHOI Ta MOKA3HITKOBOI
(YHKIIIT: chOPMYTIOBATII 1 BHBECTI

1 Tlox1immHi BINNIX MOPSLIKIB (hYHKITIIL,
3aJaHIX [1apaMETPIIHO. Bupectn

(hopmyL. hopMyTy A1 APYTOi HOXITHOL.
3HallTu: 3HallTI:
1, x°—2x+1 y 2
2y, sgxkmo y=—-In——"—. 2 : 1 1 g7+ V3
3 rarl V. mme  y=—zlh—to— e
o Bt é +2+43
,f - - - —
3y, dxmo 2 + B I 3 ), skmo cos(x+y)=x"—) .
' 7 2 P .1 .
% x=é cost d*v x=a(smi¢—fcost
4 5. JIKINO A 4 % . SAKIIO . ) .
dx y=¢€'smt dx” y=a(cost+tsint)
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CK71acTH pIBHAHHA JOTIYHOI Ta HOpMAaTl
1o rpadika pysKII f(x)=Inx IpI
x,=1. 6

HAOIIDKEHO 3

h

HamcaTin piBHSHHA JOTIYHOI 10 KPHBOL

y=tsint BTOUNl 7=rm/4.

B sKiit TouIn A0TIYHa 10 mapadomn
y=x"—7x+3 mapailelbHa J0 IPIMOi

X =1C0SsI.

6 OO0uncanTu
. 4
andepeHmiany: 17 .

JOTIOMOT OO
Sx+y-3=07

22,

23.

24,

25,

26.
27.

28.
29,
30.
31.
32.

33.

Honaroxk b
Mepenik TeOpeTUYHUX 3aNUTaHb, WO BUHOCATLCA HAa €K3aMeH

O3HavyeHHss 4McnoBol NOcnigoBHOCTI. MOHOTOHHI, oBGMexeHi nocnigoBHOCTI. [paHuus
NocnigoBHOCTI. [eoMeTpMYHMIA 3MICT rpaHuLi NOCni4OBHOCTI. [locTaTHA O3Haka iCHyBaHHS
rpaHuLi NOCniAoOBHOCTI.

Mpannusa dyHKUiT B Touui. FleomeTpuyHun amict. OQHOCTOPOHHI FpaHnL;.

HeckiH4eHHO Benuki i HeCKiHYeHHO Mani oyHKLii: 03Ha4YeHHS, 3B'A30K MiXK HUMWU. OCHOBHI
BnactmsocTi HMO®.

BrnactuBocTi gyHKUIN, WO MalTb rpaHULIo: TeopemMa npo npeacTaBfieHHs (OyHKUii, Wo
Mag€ rpaHuLo; NPO 0BOMEXEHICTb PYHKLIT; NPO EAMHICTb FpaHuLi.

ApudmMeTnyHi onepavii Hag rpaHMusMKn: cyma, obyTok, YacTka.

MpaHMyHMIA Nepexig B HEpIBHOCTI. Teopema Mpo rpaHuuLio MPOMIKHOI goyHKUii. O3Haku
iCHYBaHHS rpaHunui yHKLUIT.

Mepwa BM3Ha4YHa rpaHmusa. Hacnigku.

[pyra Bu3Ha4yHa rpaHuua. Hacnigku.

MopiBHAHHA HM®. Teopema npo nepexig go eksiBaneHTHUX HM® B rpaHuusx.

Tabnuus eksiBaneHTHUX. Teopema npo HeobxiAHy Ta AOCTaTHIO YMOBY €KBiBaNEeHTHOCTI
HM®.

HenepepBHicTb  oyHKUii B TOouui. OAHOCTOPOHHS
HernepepBHICTb OCHOBHUX eNeMeHTapHUX OYHKLIN.
Teopema nNpo apudMeTU4HI onepauii Hag HenepepBHUMUN OYHKLIAMM B TOML.

HenepepBHiCTb. Teopema npo



34.

Teopema npo HenepepBHICTb CKrageHol yHKUil. Teopema npo HenepepBHICTb
enemMeHTapHNX OYHKLIN.

35. Touku pospuy. Knacudikauis To4ok po3puBy. [puknagu.

36. OcHoOBHIi BnacTMBOCTI (PYHKLii, HenepepBHOI Ha BiApi3Ky. POPMYNIOBAHHA YOTUPbLOX
Teopem.

37. 3apadvi, Wo npuBOoAsATb A0 MNOHATTA noxigHoi. O3HayeHHs MOoXiAHOI, 11 MeXaHiYHuN,
di3NYHMIA, FeOMETPUYHUI 3MICT. PiBHAHHA 4OTUYHOI Ta HopMani.

38. [udbepeHuinoBaHicTb oyHKLUiT. TeopemMa Npo HenepepBHICTb ANGEPEHLINOBHOI (OYHKLLIT.

39. [paBuna obuymcrneHHa noxigHUX: Teopema Npo MNOXigHYy cymu, AOBYTKY, 4YacTKM OBOX
AndepeHUInOBHMUX OYHKLIN.

40. OBG4YMCNEHHNA NOXiAHMX OCHOBHUX efleMEHTapHUX OYHKLLIN.

41. Teopema Npo NoxiaHy cknageHoi dyHkuii. MoxigHi rinepboniyHmnx dyHKLIRA.

42. Teopema npo noxigHy obepHeHoi yHKuii. [MoxigHi OBepHEeHUX TPUrOHOMETPUYHNX
doyHKLIN.

43. T[loxigHa cknageHoi yHKuUil. MoxigHi rinep6onivHnxX PyHKLIN.

44. T[loxigpHa HedaABHO 3agjaHol dyHKuUil. JlorapudmidyHe gudepeHuitoBaHHAa.  [loxigHa
NMOKa3HMKOBO-CTeNeHeBOl PYHKLT.

45. [undpepeHuian yHKuil. 3B’A30k gudepeHuiany 3 noxigHow. [eoMeTpuyHun 3MmicT
andpepeHuiany. 3acTtocyBaHHA AudpepeHuiany oo HabnwkeHux obuucneHb. [lpasuna
obuncneHHs gudepeHuiany.

46. |HBapiaHTHiCTb dopmn nepworo gudepeHuiana. O64yncneHHs noxigHol nNapamMeTpuyHO
3aaHoi pyHKUiT.

47. TloxigHi i gndepeHuianu suwmx nopsagkis. ®opmyna JlenbHiua. HeiHBapiaHTHICTE bopmu
andbepeHuiany nopsiaky BuLLEe NepLuoro.

48. O64ncneHHs NoXiaHMX BULLMX NOPSAKIB PyHKLUIT, 3agaHoi napameTpuyHo. dopmyna gpyroi
MoxigHoi.

49. Teopema Pepma. Teopema Ponns i 1 reomeTprnyHa iHTepnpeTauiq.

50. Teopema Kowui. Teopema JlarpaHxa, il reoMeTpuyHa iHTepnpeTauiq.

51. T[lpaswuno Jlonitans.

52. YmoBwu ctanocTi yHkKuii. Teopema npo HeobXigHi YMOBM MOHOTOHHOCTI (pyHKLiT. Teopema
Npo SOCTaTHI YMOBM MOHOTOHHOCTI QyHKUiT. KpUTUYHI TOYKK. [TPpOMIXKKM MOHOTOHHOCTiI.

53. Toukm nokanbHOro ekctpemymy ¢yHKLUii. 3HaxXomKeHHs HanWbinbLOro i HaMMEeHLIOoro
3HaYeHHs OYHKUiT Ha Bigpi3Ky.

54. Makcumymu i MiHiMymun. HeobxigHi ymoBU ekCTpemMymy.

55. [JocTtaTHi ymMOBM €KCTpeMyMy, LLO BCTaAHOBIOTLCA 3a [[OMOMOroK nepwoi i gpyrol
MoxXigHoi.

56. OnyknicTb i BrHyTiCTb rpadikiB pyHKUiA. TOYkM nepernHy. Teopemmn Npo JOCTaTHIO YMOBY
ONYKMOCTi (BrHYTOCTI) OYHKLUIT Ta AOCTATHIO YMOBY iCHYBaHHSA TOYKM NEPETrUHY.

57. Teopema npo HenepepBHICTb cknageHol yHKuii. Teopema npo HenepepBHICTb
enemMeHTapHNX OYHKLIN.

Honaroxk B
IHpuxnan 3aBaans PP ,,Beryn 1o maremaTtuyHoro anasuizy”
1. 3Hantn rpaHuui:
2
X —4 lim (Va® + 2x —+/x% = 3x)
=2 x? —4x+4 x—ytos
| 32 + 55 +2 m COSX —CoSs3x
xlg}o x*+4x+3 =0 xig3x
. 2

X+4-2 lim S0

llmﬁ x—0 x(e3x _ 1)

x>0 x —x



o (4x—1)" . 2x -1
Iim| —— Iim
xoo\ 4x +3 xoto\ x+3

2. [ocnigntn cyHuito Ha HenepeBHICTb. CxemaTU4HO 306pa3nTN NOBEAIHKY (PYHKLIT B OKOMi TOHOK
po3puBY:
—x—1,npux<0

1
a) y=5*1 6) y=<x*—Lnpu0<x<2
3, npu x> 2

3. [Ons sapaHux BenuunH a(x) =In(1+sin’ x) ta B(x)=+1+x> —1:
a) NepeBipuTU, WO 3aaHi BENNYNHU € HECKIHYEHO Manumu npu x — 0 ;
6) nopiBHSATM HeckiHieHo mani a(x) Ta LS(x) npyu x —>0;

B) 3HaWTN NOPSAOK ManocTi HeCKiHYeHO Manoi a(Xx) BiAHOCHO HECKIHYEHO
manoi y(x)=x npu x —>0;
r) 3HaTV NOPAZOK ManocTi HeckiHiyeHo Manoi A(x) BiGHOCHO HeCKiHYeHO

manoi y(x)=x npn x —>0.

Honmarok I

PeiiTuHroBa crucreMa OWiHKH YCHIITHOCTI CTYI€HTIB

PenTuHr ctygeHTa 3 HaBYanbHOI AncumnniHm po3paxoByeTbes 3i 100 6anis.

CemecTpoBun pentuHr (50 6anis) Ta ekdameHauinHu penTunHr (50 6anis).

JlekTop Ha nepLuoMy Ta OCTaHHbLOMY 3aHATTI MOBIOMNSE CTYAEHTIB NPO nnaH poboTn B CEMECTPI.
Bineo-nosicHeHHs nnaHy poboTu, posmiwytoTbes B GoogleClass.

1. CemecTpOBUI PEUTUHT (MPOTArOM CEMECTPY) CKNagaeTbCs 3 6aniBs, WO CTYAEHT OTPMMYE Ha
NPaKTUYHUX 3aHATTAX, po3noAineHHs 6aniB BiabyBaeTbCcA 3a 6a4eHHAM BUKNnagaya 3
NpaKTUKN.

PekomeHgoBaHi Buav pobiT ans ouiHoBaHHA banamu:

— poboma nid4ac 3aHImMms (BiANOBIAi HA 3aHATTAX, caMoCTinHI poboTun, Tectn B Moodle abo
GoogleClass) ona nepesipkM BMIHHA CTydeHTa 3acTocyBaTW TEOPEeTUYHi 3HaHHS [0
PO3B'sAI3yBaHHA NPUKNagHuX 3aday;

— BUKOHaHHSI MOOYsIbHOI KOHMpPOJsibHOI pobomu, sika MoXe OyTuM nogifieHa Ha 4acTuHU 3a
OCHOBHUMMM po3ginamu Kypcy (Ha AyMKy Buknagada). banu mix 4actMHamm moayrnbHOI
KOHTPOJSIbHOI pOBOTM PO3NOAINsATbCA B 3aNeXHOCTI Bif KiNbKOCTI Ta CKNagHOCTI 3aBAaHb (Ha
AYMKY BUKIiagada).

— BUKOHaHHS ma 3axucm po3paxyHKoeoi pobomu, dka Moxe OyTu noineHa Ha 4YacTuHM 3a
OCHOBHUMMM po3ginamu Kypcy (Ha AyMKy BuKragada).

CTyOeHT NoBMHEH 3aaTu po3paxyHKoOBY pOBOTY He Ni3Hile HiXK 3a TXOEHb A0 eK3aMeHy, LWob
BMKMagay 3Mmir nepesipuTu Lo pobOoTy i CTYAEHT MaB 3MOry 1i 3aXUCTUTU. AKLWO CTYAEHT He
BMKOHY€E L0 BUMOTY, TO BiH 4O €K3aMeHy He AONyLeHWUn (OCKINbKNM He BUMKOHYETbCS ofHa 3
YMOB J0OMYCKY 0 €K3aMeHY).

3aranbHa cMcTemMa OLUiHIOBaHHS BUKOHAHMX CTYAEHTOM 3aBAaHb:

— «BigMiHHO» — NoBHa BignoBiab (He MmeHLwe 95% noTpibHoI iHpopmaLil);

— «gobpe» — OoCTaTHLO NMOBHA BigNOBIAb (He MeHLwwe 75% noTpibHoi iHdopmauii), abo noBHa
BiANoBigb 3 HE3HAYHUMUN HETOYHOCTAMMU;



— «3af0BiNbHO» — HenoBHa BignoBiab (He MeHwe 60% noTpibHOI iHbopMmauii) Ta He3HauHi
NOMUNKW;

— «He3adoBINbHO» — HEMAE MpaBUNbHOI ifel po3B’a3aHHA 3adadvi abo 3agada He po3B’sidaHa
30BCIiM.

2. Ek3ameH. EkzameHauinHum pentunHr — 50 Ganis.
Ymosu dornycky 0o ek3zameHy: 60% ouiHkm 3a MKP, 3apaxoBaHa po3spaxyHkoBa poboTa,
CemMecTpoBuUn penTuHr He meHwe 30 6anie, 3apaxoBHi (BUKOHaHI
Ha 60%) BCi poboTK cemecTpy.

AKWOo CTyAeHT oTpuMaB LOMYCK OO eK3aMeHy Ta NpOTSAromMm ceMeTpy BMKOHAaB BYACHO Ta Ha
260% 3aBOaHHS NeKUiMHOro Kypcy: KOHCreKm Jsiekuyill (OCHOBHI O3Ha4yeHHsl, Teopemu,
BnactmBocCTi (6e3 aoBeneHHs)), camocmitiHi pobomu, TO NOMY NPOMNOHYETLCS OLiHKA.

AKWO CTyOeHT He NOro4KyeTbCA i3 3anpOnOHOBaHOK OUiHKOW, abo ouiHka He BuxoauTb 60
6ani., TO BiH N1LLE ek3aMeHauiiHy poboTy.

Ek3ameHauinHa poboTta poboTa cknagaeTbcs 3 2 TEOPETUYHUX 3anuTaHb Ta 3 MPaKTUYHUX
3aBaaHb. Bci 3aBaaHHA ouiHooTbes no 10 6aniB. EksameH gi06ysacmbCsi YCHO 8 pexXumi
8i0€038’53Ky 32i0HO 3 po3knadom. [Ins 6inbw 06'€KTMBHOI OLHKM PIBHA NIAFOTOBKM CTyAEHTa
eK3ameHaTopoBi HagaeTbCA NpaBO 3ajaBaTv A0AATKOBI MUTAHHA B MeXax HaB4YanbHOI
nporpamu.

3aranbHa cMcTemMa OUiHIOBaHHS BUKOHAHMX CTYAEHTOM 3aBAaHb:

— 10 6GaniB — noBHa BIAMNOBIAb, TEOPETUYHE 3anUTaHHA 3 MOBHUM OOBEOEHHAM TEeopem Ta
BNAaCTUBOCTEN, NPAKTUYHE — 3 HaBeAEHHSM MOTPIGHMX PopMyI, MOBHUM MOACHEHHAM, SIKLLO
noTpibHO MantoHkamu (He MmeHLwe 95% noTpibHoI iHhopmaLii);

— 8-9 6aniB — goctatHbLO noBHa BignoBiab (He meHwe 80% noTpibHoT iHpopmaLii), abo noBHa
BiANOBIAb 3 HE3HAYHMMU HETOYHOCTAMM;

— 6-7 6aniB— HenoBHa BignoBiab (He MeHwe 60% noTpibHOT iHdopmaLil) Ta He3HauHI
NOMWITKM;

— 4-5 6aniB— b6inbll HENOBHA BiANOBIAb Ta 3HAYHI MOMWUIKU;

— 0-3 baniB— Hemae NpaBUIbHOI idel po3B’a3aHHs 3agadi abo 3agadva He po3B’dA3aHa 30BCiM.
banu HabpaHi Ha ek3ameHi, JoaaloTbea Ao 6aniB CTapTOBOro PENTUHTY i, 3rigHO NPUBEOEHOI
Tabnuui, BUCTaBNSETLCA NiACYMKOBA OLiHKA.

Tabnuuyga BianoBigHOCTI penTMHroBuMx 6aniB OuiHKaM 3a YHIBEPCUTETCBHKOK LLKASOH0:

Kinbkicmb 6arie OujiHka
100-95 BigmiHHO
94-85 Oyxe nobpe
84-75 [o6pe
74-65 3ag0BinbHO
64-60 JJocTaTHbO

MeHwe 60 He3agosinbHO
He BukoOHaHi ymoBu He nonyieHo
O0nycKy




