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Po3MilLleHH:A KYpCY  Bui3HauaeTbCs IEKTOPOM BiAMOBIAHOI YaCTUHM KypCy (MOCUAAHHS Ha
anctaHuinHmm pecypc B Moodle, Google classroom, iHbopmauinHi
pecypcu B 6ibnioTewi yHiBepCUMTETY Ta Ha CcauTi kKadeapw, TOLWO) Ta
AOBOANTLCA A0 BiAOMA CTYAEHTIB Ha MepLIOMY 3aHATTI

Mporpama HaB4YanNbLHOI AUCLUNIIIHN

1. Onuc HaBYanbHOI AUCUUNIIHWK, ii MeTa, NpeaAMeT BUBYEHHSA Ta pe3ynbTaTu HaBYaHHA

* HaBuanbHa gucumnniHa HaneXxuTb A0 LMKy MaTeMaTUYHOI Ta NPUPOAHNYO-
HayKoOBOI NiAroTOBKM.

* [lpegmeT HaBYarnbHOI AUNCUMMNIHK - MeToAu AnepeHLianbHOro i iHTerpanbHOro
YMCINEHHSA Ta iX 3aCTOCYyBaHHA 4O PO3B’A3yBaHHA abCTpaKTHUX Ta NPUKIagHMX 3a4av.

MixgucumnniHapHi 38’d3ku. 3aranbHUW Kypc BULLIOI MaTeMaTuku € dyHOAAMEHTOM OCBITU
cneuianicta-ixkeHepa. Temu, ski posrnsggaloTbes B Kypci  “ MatematuuHun adania 1. JliHinHa
anrebpa. [IndepeHuianbHe YMCNEHHS 7, @ TaKOX KiNbKICTb FOAWH, LLO NAaHYHTbLCA ANs BUKNa4aHHS
KOXXHOI 3 LMX TeM, HEpPO3pMBHO 3B'A3aHi 3 BMMOramu creuianbHuX Ta iHWKX 3ararbHOOCBITHIX
Kadpeap, WO CTOCYETbCA cneundikm ix GUCUUNITIH.

barato yBarnm npugineHo AudepeHuiaribHOMY Ta iHTerpasibHOMy 4uCIieHHs M, 6e3 sKux
HEMOXISTMBO BMBYaATM Yy BULLOMY HaB4YarbHOMY 3aknafi Taki gucumnniHn sK gisvka, TeopeTuyHa
MexaHika, HapucHa reomeTpis Ta iH. Lleh Kypc € 6a30oBMM KypcOM Ans YCMiLWHOMo OBOSOAiHHS
CTyAeHTaMu cneuianbHUX OUCLUNNITIH.

MeToro HaB4anbHOI AUCUMMNIHN € POPMYBAHHA Y CTYAEHTIB 34aTHOCTEN BMKOPUCTOBYBATU MeToau
MaTemMaTUYHOro aHanisy Ansi OBONOAiHHA HeOoOXiagHMM MaTeMaTM4HMM anapaTtoM, WO Aonomarae
aHaniayeaTu, MogenoBaT Ta pPo3B’A3yBaTy NPUKNaAHi iHXXEHEpPHi 3agavi i3 3acToCyBaHHAM, Ae ue
MOXITMBO, 0OYNCIIIOBANBHOI TEXHIKN.

lNpoepamHi KomrnemeHmHocmi

3aranbHi komneTeHTHOCTI (3K)

3K 1 3gaTHicTb 4o abCTpaKTHOro MUCIIEHHSA, aHani3y Ta CUHTE3y
3K 6 3gaTHicTb BUMTMCSA | OBOMOAIBATM Cy4aCHUMM 3HAHHSAMMU
3K 11 3paTHicTb npunmMaTtn obrpyHTOBaHI pilLEHHSA

daxoBi komnetTeHTHOCTi (PK)

@K 1 3pgaTHicTb 4O MaTeMaTUYHOro POPMYITIHOBaAHHS Ta AOCNIAKYBaHHS HENEPEPBHUX Ta AUCKPETHUX
MaTtemMaTU4YHUX Moaeneun, obrpyHToByBaHHS BMOOpYy MeToAdiB | nigxoaiB Onsi po3B’si3yBaHHS
TEOPEeTUYHUX i NPUKNaaHUX 3aad y ranysi KOMM'ITEPHUX HaYK, aHani3y Ta iHTepnpeTyBaHHSA

MporpamHi pe3ynbtat HaB4YaHHSA ([P)

MP 2 BukopuctoByBaT CydaCHUA MaTeEMATUYHUA anapaT HEMEpPEpPBHOro Ta AUCKPETHOro aHaniay,
NiHiNnHOT anrebpu, aHaniTU4YHOI reomeTpii, B NPOMdECIVHIN [ianbHOCTI ANA pPO3B’si3aHHA 3adad
TEOPETUYHOrO0 Ta MNPUKIAZHOrO XapakTepy B MNpoUeci MNPOEeKTyBaHHA Ta peanisadii ob’ekTiB
iHdpopmaTUn3adlil.

2. MNpepekBi3uTM Ta NOCT PEKBIIUTU AUCLUNNIHK (Micue B CTPYKTYPHO-FIOTiYHiN CXeMi
HaB4YaHHA 3a BiANOBIAHOK OCBITHLOK NPOrpamotro)

Buknapaetbcs B nepwomMy cemecTpi Ha 6asi noBHOI cepegHbOi abo cepeaHbol
NpPodEeCiNHOT OCBITH
3. 3MicT HaBYanNbHOI ANCLUUNMIHN



1. Bemyn 0o mamemamu4yHo20 aHanidy. QyHKuis, ii epaHuus i HeriepepeaHicme
[incHi 4ucna. B3aemMHO ogHO3HA4yHa BIAMOBIAHICTb MK AINCHUMM 4YUCnaMn i TOYKaMu
4YMCroBOI NPsAMOI. TOYKOBI MHOXMHU. HWXHS | BEpXHA MexXi B OBMexeHin MHOXWHI. KBaHTOpMW.
AbGcontoTHa BenuunHa yncna. Bnactneocti abCcontoTHMX BENUYNH.

®yHKuis, cnocobu ii 3agaHHsa. ObepHeHa dyHKUiA. O6epHeHi TPUrOHOMETPUYHI (PYHKLII.
CknageHa dyHkuig. Knacudikauis dyHkuin. OCHOBHI enemMeHTapHi yHkuii. AnrebpaiyHi yHKLii.
['paHMUA nocnigoBHOCTI | pyHKUIT. BrniactmuBoCTi rpaHuui oyHKUil. HeckiH4eHHO marni i HECKIHYEHHO
BENUKi PpyHKUiT. 3B'A30K MK HUMW. JlemMn Npo HeckiHYeHHO Mani yHKUil. ApudmeTuydHi onepauii
Hag rpanuuamun. lNepexig 0o rpaHuui B HEPIBHOCTI. Teopema nNpo rpaHuuio MPOMIKHOT QOYHKLT.
ICHyBaHHS rpaHunLi MOHOTOHHOT 06MexeHoT nocnigoBHOCTI. OCHOBHI Teopemun Npo rpaHuui. MNepwa i
apyra Bu3HaudHi rpanuui. HatypaneHi norapudmun. lNnep6oniyHi doyHKuii. MNOpiBHAHHSA HECKIHYEHHO
Manux. EkBiBaneHTHi HECKIHYEHHO Mari yHKL.

HenepepBHiCTb yHKLUiI B TOYUi, OOHOCTOPOHHA HenepepBHICTb. TOYKM po3puBy, IX
Knacudpikauia. HenepepBHICTb (PyHKUIT Ha iHTepBani i Ha Bigpi3ky. ApudMeTnyHi onepadii Hapg
HenepepBHUMU PYHKUIAMWU. HenepepBHICTb ckrnageHol yHkuil. Teopemun Kowi i Benepwtpacca.
PiBHoMipHa HenepepBHicTb. Teopema KaHTopa.

2. [JucbepeHujarnbHe YucreHHs QyHKUii OOHIET 3MIHHOT

2.1. MNoxidHa ma i ob4ucrieHHs

3agadi, siki NpuBOAATb A0 MNOHATTA NOXIAHOI: 06YNCNEHHS WBMAKOCTI, MPOBEAEHHSA JOTUYHOLI.
O3sHayeHHs noxigHoi. O64yncreHHs NoXigHMX Big OCHOBHUX eneMeHTapHUX yHKuin. dopmyna ons

NPUPOCTY PYHKLT.

HenepepBHICTb QyHKUil, sika Mae noxigHy. [lpaBuna obumcneHHa noxigHux. [loxigHa
obepHeHoT yHKuil. MoxiaHi 0B6epHEHNX TPUrOHOMETPUYHUX OYHKLIN. [oxigHa cknageHoi yHKu,il.
MoxigHi rinepboniyHmnx dyHkuin. Tabnuus noxigHux. JlorapudpmiyHe gudepeHuitoBaHHs. NoxigHa
NMOKa3HWKOBO cTeneHeBol dyHKUiT. OQHOCTOPOHHI noxigHi. Mpuknag HenepepBHOT B TouLi (OYHKLT,
sika He Mae B Uil To4Li NOXiaHOI

AndoepeHuinoBHiCTb  yHKUil. OdudepeHuian @yHKUil. IHBapiaHTHICTb dopmu  3anucy
andpepeHuiana. eomeTpunyHuii 3micT audpeperuiana. OudepeHuian cymu, goOyTKy i 4acTku.
3acTtocyBaHHA gndepeHuianie 40 HAbNMXeHNX 004YMCNEHD.

AndoepeHuitoBaHHA QOYHKUIN, 3agaHMX napameTpuyHo. HeaBHa dyHKuia. MoxigHa HesiBHO
3agaHol pyHkuil. MNMoxigHi i andpepeHuiany BULWNX NOPALKIB.

dopmyna JlenbHiua. HeiHBapiaHTHICTb dopMn 3anucy audpepeHuiana nopsigky BULLE
nepworo. MNoxigHi BULWMX NOPAAKIB Bid HEABHO i NapaMeTPUYHO 3aaHuX PYHKLIN.

Teopemn ®epma, Ponng, Jlarpanxa, Kowi. [lNMpasuno Jlonitansa. ®opmyna Tewnnopa.
Posknag ocHOBHMX enemeHTapHUX pyHKUin 3a dpopmynoto Tewnnopa.

2.2. BacmocyeaHHs NoxiOHoOI 0o desikux 3adady eeomempii ma anzebpu

PiBHAHHS 0OTWYHOT i HOpMani go kpveoi. KpuBnaHa nnockoi niHii. OBYNCNEeHHA KPUBU3HW.
Pagiyc i kpyr kpuBu3HuU. EBontoTa i eBonbBeHTa. BeKTOp-(pyHKUis CKkansgpHOro aprymeHTty Ta ii
reomeTpuyHe TnymadveHHs. [paHunuda i noxigHa BekTop-gyHKUil. [NpaBuna agundepeHuitoBaHHA
BEKTOP-PYHKLUiT. PIBHAHHA OOTMYHOI OO MPOCTOPOBOI KPMBOI Ta HOPMasnbHOI MAOWWHM A0 Hel.
HabnuxeHe po3B'adyBaHHSA piBHSAHb. MeToan xopa i AOTUYHMX.



2.3. [ocnioxeHHs1 hyHKUiU 3a O0MOMO20H0 MOXIOHUX

YMOBKM CTanocTi (pyHKUii. YMOBU MOHOTOHHOCTI OyHKUil. Makcmmymun, MiHiMymn dyHKLUIT.
HeobxigHa ymoBa ekctpemyMy. [loCcTaTHi yMOBM €KCTPEMYMY, siKi BCTAHOBMIOOTHCS 3a AOMOMOIO
nepLuoi Ta gpyroi noxigHux. Hanbinble i HaNMMeHLWwe 3Ha4YeHHA HenepepBHOI PYHKLUIT Ha BiOpPi3KYy.

OnyknicTb i YrHyTiCTb KpuBMX. TOYKM nepervHy, HeobxigHa i OOCTaTHA ymMOBa NepervHy.
AcumntoTn. JocnigpkeHHs dyHKUil i nobyaosa 1T rpadika.

4. NitepaTtypa

1. Oy6osuk B.IM., FOpuk I.I. Buwa matematuka: - HaB4aneHumn nocibHuk - K.: A.C.K., 1993, 2001.

2. Buwa matemaTtuka: 36ipHuK 3agay: HaByanbHuii nocibHuk. 3a peaakuieto B.IM. dybosuka, I. I.
KOpuka. - K., A.C K. 2001.

3. 306ipHuk 36ipHUK 3aBOoaHb 3 BUWOI MaTemMatuku. YactmHa 2. Yknagaui: Bnagimipos B.M.,
Myukos O.A., Wmurescobkun M.B. - K., MNoniTexHika, 2003.

4. Bunwa matematmka. Bctyn oo matemaTtuyHoro aHanisy. MetoaudHi BkasiBkn [ENeKTpOHHUN
pecypc]: MeToAuYHI BKasiBKM ONS CTyAEHTIB cneuianbHocTten 122 «Komn'toTepHi Haykm Ta
iHdbopmaUinHi TexHornorii», 143 «AtomHa eHepreTuka» / KMl im. Iropa Cikopcbkoro; yknaga.: |.
B. Bepurina, T. O. €pbomiHa, O. A. lNoBapoBa. — EnekTpoHHi TekcToBi gaHi (1 dann: 861
K6anT). — Knis: KIl im. Iropsi Cikopcbkoro, 2021. — 29 c.
https://ela.kpi.ua/handle/123456789/41281

5. Buwa wmatematuka. [dudpepeHuianbHe YMCNeHHs YHKUIW OAHiel 3MiHHOI. [1pakTukym
[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

JonaTkoBa JiTeparypa

1. Bctyn oo matematmnyHoro aHanisy. [ludepeHuianbHe yncneHHs QyHKUil ogHiel 3MiHHOI. 36ipHuMK
3aga4y  [EnektpoHHMM  pecypc]: HaByanbHUWM  MOCIOHMK ANs  CTYOEHTIB  iHXEeHepHUX
cneuianeHocTten / KII im. Iropa Cikopcebkoro; yknag.: M.€. OyakiH, O.10. [OdioxeHkosa, |.B.
CrtenaxHo. — Kuis: KII im. Iropsa Cikopcbkoro, 2021. — 65 c. 'pucd HagaHo MeToanyHo pagoto
HTYY «KIl im. Irops Cikopcbkoro» (npotokon Ne 8 Big 24.06.2021p.) 3a nogaHHamM BueHol pagu
disnko-maTemaTmyHoro gakynbteTy (npotokon Ne 5 Big 26.05.2021p.)

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

2. Buwa wmatematuka. [lpaktukym [EnekTpoHHui pecypc]: HaByanbHurM nocibHuk / O.10.
OioxeHkosa, M.€. OyakiH, 1.B. CtenaxHo; KMl im. Iropsa Cikopcbkoro. — ENeKTpoHHI TeKCcToBI
AaHHi (1 ann: 8,04 M6anT). — Kuie: Kl im. Irops Cikopcbkoro, 2021. — 409 c.

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

3. QyokiH M. €. Buwa matematmka [ENeKTpoHHMn pecypc]: nigpyyYHuK ans 3gobyBadviB CTyneHs
OakanaBpa 3a iHxeHepHumM cneudianeHocTamu / M. €. OyakiH, O. 0. [woxeHkoBa, |. B.
CrtenaxHo; Krl im. Iropsa Cikopcbkoro. — EnektpoHHi Tekctosi 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 onaHyBaHHA HaBYarnbHOI AUCLMUNIIHU (OCBITHHOro KOMMOHEHTA)
5.1. QudakmuyHi mamepianu:

Ha nekuinHMx 3aHATTAX NOJAaEeTbCA TEOPEeTUYHUM MaTtepian, HaBoAATbCA  MpuUKNagan
pO3B’A3yBaHHS OCHOBHUX TeMaTu4HuX 3agad. KoxHa nekuis y surnsagi PDF-cpanny Ta Bigeo dannis
poamiwyeTtbes B GooleClass, ans nerkoro Joctyny KOXHOMY CTyAEHTY A0 NeKUiMHOro maTtepiany.
[na nokpalleHHs 3acBOEHHA Matepiany (To6To MoTMBaUil CTygeHTa npauloBaTu nigvac nekuii)
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NPOBOAATLCA TECTU Ha OCHOBHI NMOHATTH, WOWHO NponaeHoro martepiany. Ha npakTM4HUX 3aHATTAX
CTYAEHTM 3aKpinnoTb TEOPETUYHUIN Ta ONPaLbOBYHOTbL NPAKTUYHUIA MaTepian, po3B’a3yloumn 3agadi.
Ana camocTinHOl poBOTU Ta Kpalloro 3acBOEHHA Martepiany CcTyAeHTam 3aJaloTbCA LOMAaLUHi
3aBAaHHs, iHOMBIAyanbHi Ta caMOCTinHI poboTK, po3paxyHkoBa poboTa. lepeBipka piBHA 3HaHb Ta
3aCBO€EHHSA MaTepiany NpoBoAMTLCH 3@ AOMNOMOIoK Pi3HOMaHITHUX KOHTPOSbHUX 3aXOAiB: TeMaTUYHi
KOHTPOSbHI poBOTU, TECTWU, EKCMPEeC-KOHTPOSbHI, BUKOHAHHA Ta 3axUCT pPO3paxyHKOBOI pobOTHW.
OuiHloBaHHA Takmx pobiT NPOBOAMTLCA Y BIiAMOBIOHOCTI A0 MOMOXEHHSA NPO PEWTUHIOBY CUCTEMY
OLiHIOBAHHSA YCNILWHOCTI CTYAEHTIB 3 JaHOT AUCLMNSTIHN.

Mepenik nekuin

Ne 3/n HasBa Temu nekuil Ta nepesnik OCHOBHUX MUTaHb (nepenik AnaakTuiHux 3acobis,
nocuraHHa Ha nitepatypy Ta 3aBgaHHs Ha CPC)

Po3gin 1. Bctyn oo matemaTU4HOro aHanisy

Tema 1.1. DyHKUiA, TI rPaHULSA | HeNepepBHICTb

N-1-2. BctynHa nekuis. ®yHKUiT OAHIET 3MiHHOI Ta 1X BRnacTuBoCTi. DyHKUIS,
1-2 crnocobu ii 3agaHHsa. Ob6epHeHa yHKLUiss. OBepHEHiI TPUTOHOMETPUYHI YHKLT.
CknageHa dyHkuis. Knacudikauia dpyHkuin. Ymucnosa nocnigoBHiCTb. OKin TOYKN.

N-3-4. 'paHnuysa YncnoBoi NOCIAOBHOCTI, rpaHuus dyHKUiT B Touui (MerHe, Kodwi).
OaHOCTOPOHHI rpaHuui. OCHOBHI BNAacTUBOCTI rpaHuLi yHKuil. HeckiH4eHHO mani i
HEeCKIHYEHHO BenuKi oyHKLIT Ta 3B’A30K MK HAMKW. TeopeMn Npo HECKIHYEHHO Mani

dYHKLUIT.

N-5-6. ApudmeTunyHi onepauil Hag rpaHuuamn. MNepexig 4O rpaHuLi B HEPIBHOCTI.
5-6 Teopema NpO MPOMDKHY 3MiHHY, iCHYBaHHSI rpaHuui MOHOTOHHOI OBMeXeHOol
NOCNigOBHOCTI.

N-7-8. MNepwa i gpyra 4ynosi rpaHuui. Yncno e. linep6oniyHi dyHKUii. [NopiBHAHHS
7-8 HEeCKIHYeHHO Manux QYyHKUin. BnactmBocCTi ekBiBaneHTHUX HECKIHYEHHO Marnux

doyHKLUIN.

J1-9-10. HenepepBHICTb (PYHKLUIT B TOYLi, OAHOCTOPOHHS HENnepepBHICTb PYHKLII B
Touyui. Toykn po3puBy, ix Knacudikauis. HenepepBHICTb (PyHKUiN Ha iHTepBani i Ha
9-10 BiApi3Ky. ApupmeTnyHi onepauil Hag HenepepBHUMU OYHKUiSIMU. HenepepBHICTb
cknagHol ¢yHkuil. Teopemn Kowi i Benepwtpacca. PiBHOMipHa HenepepBHICTb,
Teopema KaHTopa.

Po3ain 2. AndepeHuianbHe YucneHHs yHKUil
OAHI€ET 3MiHHOI

Tema 2.1. NMoxigHa Ta ii 064UCcNeHHsA

N-11-12. 3agaui, 9ki NnpMBoAATL 40 NOHATTS noxigHoi. O3Ha4YeHHs NOXiAHOT,
MEeXaHiYHUN, I3NYHUIA Ta rEOMETPUYHUIA 3MICT NOXigHOI. 3B’A30K MiX
HenepepBHICTIO Ta AN EePEHLINOBHICTIO (OyHKUii B ToYLi. OAHOCTOPOHHI NOXIOHI.
MpaBuna obuncneHHa noxigHux. MoxigHi OCHOBHUX eneMeHTapHUX (OYHKLIN.

11-12

N-13-15. ToxigHa obepHeHoi dyHKuji. [oxigHa oBGepHEeHWX TPUTOHOMETPUYHMX
dyHkuin. MoxigHa cknageHoi dyHkuii. MoxigHi rinepboniyHmx cyHkuin. Tabnuua
13-15 | noxigHmx. lNMoxigHa dyHKUil, 3agaHoi napameTpuydHo. dudepeHuitoBaHHA HesiBHO
3agaHol  gyHkuil. [loxigHa noka3HMKOBO-CTeneHeBol yHKuil. JlorapudpmiyHe
AndbepeHLitoBaHHS.




16-17

N-16-17. lMoxigHi Buwux nopsakie. MexaHiYHWA 3MICT NOXIOHOI 2-ro NOPSAKY.
MoxigHi BUWMX NOPSAOKIB OEAKMX OCHOBHUX erneMeHTapHux dQyHKuin. HeasHo
3ag4aHol PyHKUIT Ta pyHKUIT 3a4aHOI napamMeTpUyHo.

18-19

N-18-19. [OudepeHuinoBHicTb  yHKuii.  OudepeHuian  dyHKUii.  3B’a30K
AndoepeHuiana 3 MnoxigHow, reoMeTpuyHUn 3MicT  audpepeHuiany. [lpasuna
obuncneHHa gudpepeHuiana. IHBapiaHTHICTb ¢dopmn  1-ro  audpepeHuiana.
3acTtocyBaHHA andpepeHuiana o HabnmkeHnx obuncneHb. dudepeHuianu BULWLNX
NOpsIAKIB.

20

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

Tema 2.3. flocnimxkeHHA PyHKLiN 3a JOMNOMOror NoxXigHUX

21-22

N-21-22. YmoBu ctanocTti gyHKUil. YMOBM MOHOTOHHOCTI QOYyHKUil. JlokanbHUN
ekcTpeMymMm yHkLUiT. HeobxigHa ymoBa ekcTtpemyMy. [locTaTHi yMOBU eKCcTpemMyMma,
AKi SKi BCTAHOBMNIOKTBCA 3a Aonomoro 1-of 1a 2-oi noxigHoi. Hambinblie i
HanMMeHLUe 3Ha4YeHHA OYHKLUIT HenepepBHOI Ha BiApPI3KY.

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

Mepenik (OpPiEHTOBHO) NPaKTUYHUX 3aHATb

Ne 3/n

Has3sa Temu 3aHATTA Ta nepeniK OCHOBHUX NMUTaHb (nepenik AnaakTM4HOro
3abe3neYveHHsi, NocuUMNaHHs Ha nitepaTtypy Ta 3aBgaHHsa Ha CPC)

Po3ain 1. Bctyn oo matemaTu4HoOro aHanisy

Tema 1.1. DyHKUiA, TI rPaHULSA | HenepepBHICTb

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

M-2. TMNoHaTtTa dyHKuil. Obnactb BM3HA4yeHHs | obnactb 3HadeHb. ObGepHeHa
dyHkuis. NobygoBa rpadikiB eneMeHTapHUX QYHKLIN.

M-3. NpaHnysa nocnigosHocTi. O6YnCNeHHs rpaHnub nocnigoBHocTen. ['paHnus
dyHKUiT. OBYNCNEHHS rpaHnLb PYHKLIT.

4-5

M-4-5. O64ncneHHs rpaHnub QPyHKLUIT 3 BAKOPUCTaAHHAM 1-i i 2-1 BU3HAYHMX
rpaHvLb.

6-7

M-6-7. EkBiBaneHTHi HeCKiHYeHHO Mani. O64ncneHHs rpaHnLb 3a 4ONOMOIOH0
eKBiBaneHTHNX HeCKiHYeHHO Manux. HenepepsBHicTb yHKuUil. Knacudikauia To4ok

pO3puBY PYHKLT.

Po3ain 2. AndepeHuianbHe YncneHHs yHKUiIT ogHiel
3MiHHOI

Tema 2.1. NoxigHa Ta ii o6uncneHHNA

M-8. OBuncneHHsa NOXigHUX SIBHO 3adaHUX (OYHKLN.

8-9

M-8-9. O6uncneHHa noxigHux (PyHKUIN, 3agaHnX napameTpudHoO, HESIBHO.
OundbepeHuian dyHkuii. HabnmkeHi o6uncneHHsa 3a gonomorow andeperuianis.

10-11

M-10-11. MNoxigHi i gudepeHuianu sBuwnx nopagkis. MNMpasuno Jlonitans.

Tema 2.3. flocnimxeHHA PyHKLiN 32 JOMNOMOror NoXigHUX




12-13 | M-12-13. 3poctaHHa i cnagaHHsa yHKUin. Todkm ekctpemyma. [docnimkeHHs
dYHKUiA Ha ONYKIICTb | YTHYTICTb. TOYKM nepernHy rpadika yHKLUil.

14 M-14. AcumnTtoTun. Nobyaosa rpadikiB pyHKLUIN.

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

Cmpykmypa pobomu:

1. TeopeTuyHe NUTaHHS.

2. [lpuknapg Ha 3Haxo4KeHHS MOXigHOI NepLloro NOpsaKy Big BHO 3aaHol
dOYHKU,T.

3. Tpuknapg Ha 3HaxooKEeHHS MOXiAHOT NepLIoro NopsaaKy Big HEABHO 3afaHol
dYHKLUIT.

4. TlNpuknag Ha 3HaxoKeHHs NoXigHOI ApYroro Nopsaaky Big oyHKUil 3agaHol
napamMmeTpU4HO.

5. Tpuknapg Ha HabnmkeHe 0BYMCNEeHHNA 3a JONOMOroK AudepeHLuiana.

Mpuknag Ha cknagaHHs PIBHAHHA AOTUYHOT | HOpMani abo Ha 3HaXOMKEHHS KyTa

MK KPUBUMMW.

5.2. TexHiyHe 3a6e3ne4veHHsi: Microsoft Office Word, Google Class, IDroo, Whiteboard, 6yab-ake
nporpamMmHe 3abeanevyeHHs a4ns BUKOHaHHA rpadivyHoro matepiany (3a 6axaHHAM CTyaeHTa).

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

Po3ain 1. Bctyn Ao matemaTu4HoOro aHanisy

Tema 1.1. DyHKUiA, i rPaHMLUA | HeNepepBHICTb

1. N-3-4. OcHoBHI enemeHTapHi pyHKUii (03HaYEHHS, BNAaCTUBOCTI, rpadikn).

2. N-7-8. MNepLia yygosa rpaHnus.
Po3ain 2. AndepeHuianbHe YucneHHsA pyHKUiT ogHiel 3MiHHOT

Tema 2.1. NMoxigHa Ta ii obuncneHHNA

w

N-20-21. [losegeHHs Teopemun Kolui.
4. N-20-21. dopmyna Teunnopa.
Tema 2.2. 3acTocyBaHHA NOXiAHOI A0 AeAKUX 3aAay reomeTpii Ta anredpwm

N-22-24. T[eomeTpuyHMU 3MIiCT noxigHOl Big BekTop-PyHKUil. [MpaBuno
AndpepeHLitoBaHHA BEKTOP-QYHKLIT.

6.2. IHOueidyanbHi 3ae0aHHs

[na aKkicHOro BUBYEHHS KypCy BULLOI MaTeMaTUKU CTYAEHTU MOBUHHI BUKOHATU pO3paxyHKOBY
poboty (PP) ,Bctyn oo matemaTtnyHoro aHaniay” .

MeToto poboTu € 3aKpinneHHs i nepeBipka 3HaHb MeToAIB 0BYNCAEHHS rpaHULb PYHKLIN Ta
NocnigoBHOCTEN, OOCIIOKEHHA PYHKUIN HA HENEPEPBHICTb, BAKOPUCTAHHSA BNacTUBOCTEN
HECKIHYEHHO Marnux.

PP-1 no temi: ,,BcTtyn no matematnyHoro aHanisy”: 36ipHuK 3aBaHb 3 BULOI MaTeMaTumKu
(Tvnosi pospaxyHku). YactuHa 1. Yknagadi: Bnagimipos B.M., MNMyuykos O.A., lUmurescbkmii M.B. — K.:
IBL, ,MonitexHika”, 2003., TP-2, ctop. 39, Ne6, 7, 8 a), 8 6) ,10.



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

[MepeBipnTK, 9K CTYOEHTU 3acBOINM TeMy Ta BU3HAYUTU PiBEHb IX HaBYalbHUX OOCATHEHb. A
came: BMiHHA BMKOPUCTOBYBATW Pi3Hi METOAMN 3HAXOMKEHHA MOXIiAHUX (PYHKUIN Ta 3acTocoByBaTH iX
A0 HabnmxkeHnx obuncneHb Ta JOCHIMKEHHA PYHKLIN.

CTpyKTypa poboTu:

TeopeTuUyHe NUTaHHS.

Mpuknag Ha 3HaXO4)KEHHSA NOXIAHOT NePLLIOro NOpPsAKy Big ABHO 3agaHOl oYHKLI.
Mpuknag Ha 3Haxo4XeHHS NOXiAHOT NepLIoro NopsaaKyY Big HEABHO 3a4aHOI (YHKLI.
Mpuknapg Ha 3HaXOoKEeHHSA NOXIAHOI APYroro Nopsaky Big OYHKLUIT 3agaHoil
napameTpu4Ho.

Mpuknag Ha HabnuxeHe 0BYNCNEHHA 3a 4ONOMOro gudepeHuiana.

6. [Npuknag Ha cknagaHHA PiBHAHHS AOTUYHOI i HOpMani abo Ha 3HAXOMKEHHS KyTa MixX
KpnBUMMN.

=

V)]

lMonnimuka ma KOHMPOJib
7. MoniTnka HaBYanbHOI AUCUUNITIHN (OCBITHLOro KOMMNOHEHTA)

3aHATTA NPOBOAATLCA OHMaWH 3rigHO po3knagy. BigsigyBaHHs 3aHATb He € OBOB’A3KOBUM,
npoTe cTygeHTaM pekoMeHAYeTbCA BiOBidyBaTU 3aHATTS, OCKiNbkM poboTa NpOTAroM cemMecTpy B
rpyni 3 BUKNadem € OinbLl SKICHOM, KpiM TOro CTyAeH MoXe OTpuMmaTu BignoBigb Y BMKNagaya Ha
NPobBneMHI 3annTaHHA Nigvac 3aHATTS Ta PO3BUHYTU MNOTPIOHI YMiHHS 1 HABUYKM, WO nependaveHi B
rnobanbHOMY pPO3yMiHHI BMBYEHHSA Kypcy «MaTtematmyHui aHania. YactmHa 1. [QudepeHuianbHe
YUCNEHHA (OYHKUIA OAHIET OINCHOT 3MIHHOI», Ta € OCHOBHOK METOK HaBYaHHA BUINOMY. AKLLO
CTYOEHT He BiOBiAYE 3aHATTA, ane 3aBOaHHSA BUKOHYE, BUKIada4y MoOXe MPOBECTU YCHY cniBbyciay,
WO6 YHMKHYTU MOPYLUEHHA akagemivyHoi [OOpPOYECHOCTI, 3rigHO MPMHUMMIB YHIBEPCUTETY WOAO0
akageMmiyHoi 4obpoYeCHOCTi.

HoTtpumaHHa nonoxeHb «Koaekcy yvecti KI1 im. Irops Cikopcbkoro» (po3ginu 2 Ta 3).
CniBnpaus CTyAeHTIB Y po3B’a3aHHi NpobneMHnx 3aBaaHb A403BOSEHA, ane BignoBigi KOXHUA CTYAEHT
3axuLlae caMocTinHo. B3aemopis CTyaeHTiB nig Yac 3aniky KaTeropuyHo 3abOpOHAETLCS | Byab-ska
Taka [fisnbHiCTb Oyge BBaXaTUCs MOPYLUEHHAM akagemivyHol OoOpOoYecHOCTi, 3rigHO MNpUHUMNIB
YHiBEpCUTETY LWOAO0 akageMidHOT JOOPOYECHOCTI.

[na nokpaweHHs 3B’AKy CTyAeHTa Ta BuKnagada BcCi nekuinHi matepiann (PDF — dannu Ta
Bifleo-3anuc nekuin), po3miwytotseca B GoogleClass.

Budu koHmpoJsito Hag4aHHs1 cmyoeHmie

lTomo4YHuli KOHMPOsL. EKCNPEC-ONUTYBAHHS, ONUTYBAHHA 3@ TEMOK 3aHATTA (YCHIN abo
TecToBi opMi), CaMOCTiINHI pobOTK, po3paxyHkoBa poboTa, MoAyfibHA KOHTPOSibHA
poboTa.

KaneHndapHuli KOHMpPOJIb. NPOBOANTLCA OBiYi HA CEMECTP, SIK MOHITOPUMHI MOTOYHOrO
CTaHy BWKOHAHHA CTYAEHTOM 3aBAaHb 3 NEKUIMHOI Ta MPakTUYHOI YacCTWH Kypcy Ha 4vac
aTecTtauii. AKWOo No KOXOoMy 3 BUAIB 3aBAaHb BUKOHaAHO 50% Big MakCcMMaribHO MOXINBOIrO
Ha Yyac aTecTauii, CTyQeHT BBaXaeTbCs aTecToBaHMM. B iHWOMY BMnaaKy B aTtecTauinHin
BiJOMOCTi BUCTaABNSAETbLCA «HE aTECTOBAHOY.

Cemecmpoeuli KOHMPOJIb: EK3AMEH.

Po6ou4y nporpamy HaBYanbHoI agucumnniHu (cunabyc) cknageHo:

o EpbomiHa TemsHa QOnekcaHOpieHa, AOUEHT Kadegpn matematuyHol qisnknm Ta
AndpepeHuianbHuX piBHAHb MO, kaHAa. i3.-maT. HayK;



e [lununeHko Bima AHamoriigHa, CT. BWKI. Kadeapun MaTtematuyHol qisukn Ta
AndepeHuianbHux piBHAHb MO, kaHAa. is.-maT. Hayk

e Ocmposcvka Onvea Bonooumupiena, ooueHT kadeapy matemaTnyHoi gisvkmn Ta
AndpepeHuianbHuX piBHAHb MO, kaHAa. is.-maT. Hayk

YxBaneHo kadeapoo MaTeMaTu4HOI qoisvkn Ta gudepeHuianbHmx piBHAHb PMO (npoTtokon Ne 9
Big 25.06.2025p.).

MoroaxeHo MetoaunyHot komicieto IATE (npotokon Ne 8 Big 27.06.2025p.).

Hopatoxk A
TeopeTUYHi 3aNUTaHHSA, WO BUHOCATLCA Ha MOAYIbHY KOHTPOJIbHY po6oTy

no temi “lNoxigHa”

wnN

o0k

10.
1.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21,

3apavi, WO npuBOAATb OO MOHATTA noxigHoi. O3HayeHHs MOXigHOI, ii MexaHiYHuR,
di3NYHUIA, FeOMETPUYHUI 3MICT. PiBHSAHHSA 4OTUYHOI Ta HopMani.

[OundepeHuinoBaHicTb pyHKUiT. TeopemMa Npo HenepepBHICTb ANGEPEHLINOBHOI OYHKLIT.
MpaBuna ob4yucrieHHs NoxigHUX: Teopema Mpo NoXigHy cymun, OOBYTKYy, 4YacTku OBOX
AndepeHUInOBHMUX QOYHKLIN.

O64mncneHHst NOXiAHNX OCHOBHUX enleMeHTapHUX OYHKLIR.

Teopema npo noxigHy cknageHoi yHkuii. MoxigHi rinepbonivHnx yHKLIN.

Teopema npo noxigHy ob6epHeHoT yHKUil. [MoxiaHi OBepHEeHWX TPUroOHOMETPUYHUX
doyHKLIN.

MoxigHa cknageHol yHKUil. MNoxigHi rinepBbonivyHnX yHKLIN.

MoxigHa HedABHO 3apjaHol  dyHKuUil. JlorapudgpmidyHe gudepeHuitoBaHHa.  oxigHa
NMOKa3HMKOBO-CTeNeHeBOl PYHKLT.

OudbepeHuian dyHKUil. 3B’A30K AudpepeHuiany 3 noxigHot. [eoMeTpuyHUA  3MiCT
andpepeHuiany. 3acTtocyBaHHS AudpepeHuiany oo HabnuwkeHux obuucneHb. [pasuna
obuncneHHs gudepeHuiany.

IHBapiaHTHICTL dopmu nepworo andepeHuiana. OB4YMcneHHs NoxigHOI napameTpuyHO
3aaHol pyHKUiT.

MoxigHi i gudepeHuianu Buwunx nopsaakis. Popmyna JlenbHiva. HeiHBapiaHTHICTL dhopmun
andoepeHuiany Nopsiaky BuLLE NepLuoro.

O6uncneHHs NoXigHMX BULLMX NOpSAAKiB oyHKUIT, 3agaHol napameTpuyHo. dopmyna apyrol
MoxXigHoi.

Teopema Pepma. Teopema Ponns i 1 reomeTpuyHa iHTepnpeTauiq.

Teopema Kowwi. Teopema JlarpaHxa, 1l reoMeTpudHa iHTepnpeTauid.

Mpasuno JloniTans.

YMoBwu ctanocTi yHKuii. Teopema npo HeobXxiaHi yMOBM MOHOTOHHOCTI GoyHKLUIT. Teopema
Npo 4OCTaTHI YMOBM MOHOTOHHOCTI QyHKUiT. KpUTUYHI TOYKK. [TPpOMIXKKM MOHOTOHHOCTiI.
Toukn nokanbHOro eKkcTpemMymy YHKUii. 3HaxXomKeHHA HanWbinNbWoro i HanMeHLOoro
3HaYeHHs OYHKUiT Ha Bigpi3Ky.

Makcumymu i MiHiMymun. HeobxigHi yMmoBM ekCTpemymy.

[octaTHi ymMOBM eKCTpeMyMy, LLO BCTaAHOBSIOTBCA 3a [[OMOMOrok nepuwoi i gpyroi
NoxigHoi.

OnyknicTb i BrHyTiCTb rpadoikiB dyHKUiA. ToYkn nepervHy. Teopemu Npo JOCTaTHIO yMOBY
ONYKNOCTi (BrHYTOCTi) GOYHKLii Ta AOCTATHIO YMOBY iCHYBaHHS TOYKWN NEPEruHy.

Teopema npo HenepepBHICTb CKrnageHol qyHKUil. Teopema npo HenepepBHICTb
enemMeHTapHuUX PyHKLiN.

Mpuknap Tunosoro BapiaHty MKP

(pekomeHpoBaHa cxema TunoBoro BapiaHTy MKP, KinbKicTb 3aBAaHb MOXe Bigpi3HATUCH)



MKP-1 BapianTt Nel
1 Tloximna morapng)mMIiuHOI Ta IOKA3HIIKOBOI
(GVYHKIII: cOpMYTIOBATII 1 BHBECTII

MKP-1 BapiaaT Ne2
| TloxiaH1 BHNUIX HOPSIKIB (DYHKIIIIL,
3a1aHNX MapaMeTpIuHo. BuBecTn

dopmymIL (dopmMyny A1 IPYrol MOXITHOL.
3HailTi: 3HallTI:
x*—2x+1 . x/ 10
2y, sxkmo y==-In——"— 1 : 1 1 g/r* V3
30 x +x+1 ) e Y e
T 3 g, +2+43
3 y'. AKwmo X + ] .
Y 1ic PEREE I 3 3. sxmo cos(x+y)=x"—y .
2 t 2 . 2 g
v X=e¢e cost 2y X=a(smr—rcost
4 5. SAKIIO N 4 d % . AKIIO ( _ ) :
dx y=¢'sint dx” y=a(cost+tsint)

h

CK1acTH pIBHSHHA JOTIIYHOI Ta HOPMANl
1o rpadika QyHKI f(x)=Inx TIpI
x,=1. 6

6 OounciuTi

andepeHnIany: ) V17

N

HamcaTi piBHSHHA JOTHYHOL 10 KPHBOT
y=tsinf BTOUIl ¢=7/4.
B sikiil TO4II OTIYHA 10 ITapadorn

X =17CO0s¢t;

HAOMIDKEHO 3 JOMOMOTO y=x"—7x+3 nmapaiensHa 10 IPAMOI

Sx+y-3=07
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35.
36.

37.

38.
39.

40.

Jlonatoxk b
Mepenik TeOpeTUYHUX 3aNUTaHb, WO BUHOCATLCA HA eK3aMeH

O3HayeHHs1 4ncnoBoi nocnigoBHOCTI. MOHOTOHHI, oOMexeHi nocnigoBHOCTI. [paHMus
NnocnigoBHOCTI. [€OMEeTPUYHUI 3MICT rpaHuli NOoCnigoBHOCTI. [JoCTaTHA O3HaKa iCHyBaHHS
rpaHnLi NoCcnig4oBHOCTI.

Mpannusa dyHKUiT B ToYLi. FeomeTpuyHUn 3mict. OQHOCTOPOHHI rpaHnL;.

HeckiH4eHHO BenuKi i HECKIHYEHHO Marni (OYHKLii: O3Ha4YeHHs, 3B'A30K Mi>XK HUMWN. OCHOBHI
BnactmsocTi HMO®.

BnactmBocCTi OyHKUiN, LLO MalOTb rpaHuLIo: Teopema npo NpencTaBneHHs (OYHKUIT, Lo
Ma€ rpaHuLo; NPo 0OMEXEHICTb PYHKLIiT; PO EANHICTb FPaHNL.

ApudmeTnyHi onepauii Hag rpaHMusMKn: cyma, 4oOyTok, YacTka.

paHn4HMN Nepexig B HepiBHOCTI. Teopema MNpO rpaHUuUo NPOMIKHOT (pyHKuil. O3Haku
ICHYBaHHS rpaHnLi yHKL.

Mepwa BM3Ha4YHa rpaHmus. Hacnigku.

[pyra Bu3Ha4yHa rpaHuua. Hacnigku.

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

Tabnuusa ekBiBaneHTHUX. Teopema Npo HeobxigHy Ta OOCTaATHIO YMOBY E€KBIiBaN€HTHOCTI
HM®.

HenepepBHicTb  yHKUiil B TOYui. OOHOCTOPOHHSA
HenepepBHICTb OCHOBHUX efieMeHTapHUX OYHKLIN.
Teopema npo apudMeTn4Hi onepadii Hag HernepepBHUMU PYHKLIAMU B TOMLL.

Teopema npo HenepepBHICTb CKrageHol qyHKUil. Teopema npo HenepepBHICTb
enemeHTapHuUxX PyHKLIN.

Touku po3pusy. Knacudikauis To4ok pospusy. lNpuknagw.

OcHoBHi BnacTuBOCTI (PyHKLUii, HenepepBHOI Ha BiApi3Ky. POPMyNIOBaAHHA YOTUPbOX
Teopem.

3apavi, wWo nNpmBOAATbL OO0 NOHATTA noxigHoi. O3Ha4yeHHs noXigHol, 1i MexaHiYHWR,
di3NYHUIA, FEOMETPUYHUI 3MICT. PiBHSIHHS 4OTUYHOI Ta HOpMani.

AundepeHuinoBaHicTb oyHKUii. Teopema npo HenepepBHICTb AMdePEeHUINOBHOT OYHKLIT.
MpaBuna obuyncreHHs NoXigHUX: Teopema Mpo NoxXigHy cymu, OOBYTKYy, 4YacTku OBOX
AndepeHUInOBHUX OYHKLIIN.

O64ncneHHst NOXiAHNX OCHOBHUX ernleMeHTapHNX AOYHKLIN.

HenepepBHIiCTb. Teopema npo



41. Teopema npo NoxiaHy ckrnageHoi yHKuii. MoxigHi rinep6onivyHnX dyHKUIN.

42. Teopema npo noxigHy ob6epHeHol @yHKuii. [NoxigHi o6epHeHUX TPUrOHOMETPUYHUX
dYHKLUIN.

43. T[loxigHa cknageHoi doyHkuii. MoxigHi rinep6onivyHmx pyHKuin.

44. TlloxigHa HesaABHO 3ajaHol yHKuil. JlorapudpmiyHe audepeHuioBaHHa.  lloxigHa
NOKa3HMKOBO-CTeNeHeBOT YHKLUIT.

45. [undpepeHuian QyHKuil. 3B’A30K audpepeHuiany 3 noxigHow. [eoMeTpuyHun  3MmicT
andpepeHuiany. 3acTtocyBaHHA AudpepeHuiany oo HabnuxkeHux obuucneHb. [pasuna
obumncneHHs gudepeHdiany.

46. |HBapiaHTHiCTb dopmn nepworo gudepeHuiana. O64ncneHHa noxigHol napamMeTpuyHO
3a71aHoi PYHKUT.

47. TloxigHi i gndepeHuianu suwmx nopsagkis. ®opmyna JlenbHiua. HeiHBapiaHTHICTL hopmu
AndpepeHuiany nopsaky BuLle nepLioro.

48. O64McneHHs NOXiaHMX BULLMX NOPSAKIB PYHKLUIT, 3a4aHoi napameTpuyHo. dopmyna apyroi
NoxigHoi.

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

50. Teopema Kouli. Teopema JlarpaHxa, il reomeTpuyHa iHTepnpeTauis.

51. [lpaswuno Jlonitans.

52. YmoBwu ctanocTi gyHKuii. Teopema npo HeobXigHi YMOBU MOHOTOHHOCTI (pyHKUil. Teopema
Npo AocTaTHi YMOBWU MOHOTOHHOCTI (YHKUiT. KpUTUYHI TOYKN. [POMIXKKM MOHOTOHHOCTI.

53. To4km rnokanbHOro ekcTpeMymy @YyHKUii. 3HaxoMKeHHA HaubinbWOoro i HanMeHLOoro
3Ha4YeHHA PYHKLUII Ha Bigpi3Ky.

54. Makcumymu i MiHiMymn. HeobxiHi yMOBM eKCTpemymMmy.

55. [loctaTHi ymMOBM €KCTpeMyMmy, WO BCTAHOBMIOTLCA 3a [OMOMOroK nepLuoi i gpyroi
NoxiagHol.

56. OnyknicTb i BrHyTicTb rpadikiB pyHkKUin. ToYkn nepernHy. Teopemmn Npo JOCTATHIO YMOBY
ONYKNOCTi (BrHYTOCTi) dOYHKUiT Ta AOCTAaTHIO YMOBY iCHYBaHHSI TOYKW MEPEruHY.

57. Teopema npo HenepepBHICTb cKNageHol QyHKUil. TeopemMa npo HenepepBHICTb
enemMeHTapHUX PyHKLin.

Jlonaroxk B

Ipuxaan 3aaans PP ,,BeTryn 10 MaTeMaTH4YHOT 0 aHATIZY”
1. 3Hantn rpaHuui:

2 Lo 2
lim————— 4 hm—smg *)
-2 x° —4x+4 x—>0x(ex—1)

3x2 +5x+2 4x -1\
l lim
x>0 x°4+4x43 x>0\ 4x +3

2 — 2x-4
fim Y 42 L (2x-
=0 XU —Xx x—>xo\ x+3

lim (\/x2 +2x —\/x2 —3Xx)

X—>to0

COSX — cos3x

lim
x>0 xtg3x
2. [ocnigntn cyHUito Ha HenepeBHICTb. CxemaTU4HO 306pa3nTn NOBEAIHKY (PYHKLIT B OKOMi TOHOK

pO3pMBY:



1 —x—1,npu x<0

a) y:5; 6) y=4x"-1,mpu0<x<2
3, npu x>?2

3. [ns 3agaHux Bemmunt ar(x) = In(1+sin’ x) ta B(x) =1+ x> —1:

a) NepeBipuTU, WO 3a4aHi BENNYNHU € HeCKIHYeHO Manumu npu x — 0 ;
6) nopiBHSATM HeckiHieHo mani a(x) Ta LS(x) npu x —>0;

B) 3HAWTW NOPSAOK MArocTi HeckiHYeHo Manoi a(Xx) BiAHOCHO HECKIHYEHO
manoi y(x)=x npu x —>0;
r) 3HaWTV NOPAZOK ManocTi HeckiHiyeHo Manoi A(x) BiGHOCHO HeCKiHYEHO

manoi y(x)=x npn x —>0.

Honatoxk I

PeiiTMHrOoBa cucTreMa OLiHKH YCHILIHOCTI CTYACHTIB

PenTuHr ctygeHTa 3 HaBYanbHOI Ancumnniim pospaxoByeTbes 3i 100 6anis.

CemectpoBun pentuHr (50 6anis) Ta ekdameHauinHu pentunHr (50 6anis).

JlekTOp Ha nepLlioMy Ta OCTaHHLOMY 3aHATTI MOBIOMNSE CTYAEHTIB NPo nnaH poboTu B ceMecTpi.
Bineo-nosicHeHHs nnaHy poboTu, po3miwytoTbes B GoogleClass.

1.

CemecTpoOBUN PEUTUHT (MPOTArOM CEMECTPY) CKnagaeTbcs 3 6anis, WO CTYAEHT OTPUMYE Ha
NPaKkTUYHUX 3aHATTAX, po3noAineHHA 6aniB BiaOyBaeTbLCA 3a 6a4eHHsIM BMKagaya 3
NpaKTUKN.

PekomeHgoBaHi Buan pobit ans ouiHioBaHHA 6Ganamu:

— poboma niid4ac 3aHAmMms (BiANOBIAI Ha 3aHATTAX, caMOCTinHI poboTu, Tectn B Moodle abo
GoogleClass) ona nepeBipkM BMIHHA CTydeHTa 3acTocyBaTW TEOPETUYHI 3HaHHA [0
PO3B'A3yBaHHS NPUKIagHUX 3a4ay;

— BUKOHaHHS MOOYsIbHOI KOHMPOJsIbHOI pobomu, sika Moxe OyTuM nogineHa Ha 4acTuHWM 3a
OCHOBHUMMM po3finamu Kypcy (Ha OyMmKy Bukrnagaya). bann mix 4yactmHamm moayrbHOI
KOHTPOJSTbHOI pOBOTM PO3NOAINATbCA B 3aNeXHOCTI Bif KiNbKOCTI Ta CKNagHOCTI 3aBAaHb (Ha
AYMKY BUKnazada).

— BUKOHaHHSI ma 3axucm po3paxyHKogoi pobomu, sika Moxe ByTn nogineHa Ha YacTuHU 3a
OCHOBHUMMM po3fifiaMn Kypcy (Ha AyMKy BUKnagada).

CTyoeHT NoBUHEH 34aTU pO3paxyHKOBY poDOTY He Mi3Hile HK 3a TXOEeHb 40 eK3aMeHy, Wob
BMKNagay 3mir nepesipuTh Lo poboTy i CTyaeHT MaB 3MOry ii 3aXUCTUTU. AKWO CTYOEHT He
BUKOHYE L0 BMMOrY, TO BiH A0 €K3aMeHy He AonyweHun (OCKINbKN He BUMKOHYETLCA OAHa 3
YMOB JOMNYCKY 0 €K3aMeHy).

3aranbHa cMcTtemMa OLUiHIOBaHHS BUKOHAHMX CTYAEHTOM 3aBAaHb:

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

— «gobpe» — gocTaTHLO NOBHA BigNoBiab (He MeHwe 75% noTpibHoi iHpopmauii), abo noBHa
BiANOBIAb 3 HE3HAYHUMU HETOYHOCTSAMM;

— «3af0BiNbHO» — HenoBHa BignoBiab (He MeHwe 60% noTpibHOI iHopmauil) Ta He3HayHi
NOMUNKW;

— «HEe3adoBINbHO» — HEMAE NpPaBUITbHOI iael po3B’A3aHHA 3agadvi abo 3agada He po3B’sizaHa
30BCiM.

2. Ek3ameH. Ek3ameHauinHum pentunHr — 50 Ganis.



Ymosu donycky 0o ek3zameHy: 60% ouiHkm 3a MKP, 3apaxoBaHa po3paxyHkoBa poboTa,
CEMECTPOBUN PeENTUHT He MeHwe 30 Ganie, 3apaxoBHi (BUKOHaHI
Ha 60%) BCi poboTK cemecTpy.

AKWwo cTyaeHT oTpuMMaB OOMNYCK A0 eK3aMeHy Ta MPOTAroM CeMeTpy BUMKOHaB BYaCHO Ta Ha
260% 3aBOaHHA NeKUiNHOro Kypcy: KOHCreKm Jfiekuili (OCHOBHI O3HA4YeHHs, Teopemu,
BnactmBocTi (6e3 goseaeHHs1)), camocmitiHi pobomu, TO NOMY NPOMOHYETLCS OLjiHKA.

AKWO CTyOeHT He MOro4KyeTbCs i3 3anpoOrnoHOBAHOK OLiHKOK, abo ouiHka He BuxoauTb 60
6anis, TO BiH NULLE ek3aMeHauinHy poboTy.

Ek3ameHauiniHa poboTta poboTa cknagaeTbcs 3 2 TEOPETUYHUX 3anuTaHb Ta 3 MPaKTUYHUX
3aBaaHb. Bci 3aBaaHHA ouiHwoloTbes no 10 6aniB. Ek3ameH 8i06ysacmbCsi YCHO 8 pexXuMi
8i0e038’513Ky 32i0HO 3 po3Kknadom. [Ansa Ginbw 06'EKTUBHOI OLiHKM PiBHS MiArOTOBKU CTyAEHTa
€eK3aMeHaTopoBi HadaeTbCA NpaBO 3ajdaBaTW [OOOATKOBI MUTAHHA B MeXax HaByalbHOI
nporpamMu.

3aranbHa cucTema OUuiHIOBaHHA BUKOHAHWX CTYAEHTOM 3aBAaHb:

— 10 6aniB — noBHa BIAMNOBIOb, TEOPETUYHE 3aNUTAHHA 3 MOBHUM [OBEAEHHSAM TEOpPEM Ta
BNAaCTUBOCTEN, NPaKTUYHE — 3 HABEAEHHSM NOTPIOHMX POpMyn, MOBHMM MOACHEHHAM, SKLLO
noTpibHO MantoHkamMu (He MeHwe 95% noTpibHOT iHdopmaLii);

— 8-9 6aniB — goctaTHbLO noBHa BignoBiab (He MeHwe 80% noTpibHoT iHpopmaLii), abo nosHa
BiaNoBigb 3 HE3HAYHUMU HETOYHOCTAMMU;

— 6-7 Ganie— HenoBHa Bignosiab (He MeHwe 60% noTpibHOI iHopMaUii) Ta He3HauHi
NOMWIIKK;

— 4-5 6aniB— OinbLL HEMOBHA BIAMNOBIAL Ta 3HAYHI MOMUIIKN;

— 0-3 6aniB— Hemae NpaBuUNbHOI iAel po3B’a3aHHA 3agadi abo 3agava He po3B’si3aHa 30BCIM.
banu HabpaHi Ha ek3ameHi, fJoaaloTbea A0 6aniB CTapTOBOro PEUTUHrY i, 3rigHO NpuBEOEHOI
Tabnuui, BACTaBNSETLCA NiACYMKOBA OLjiHKA.

Tabnuus BiANOBIOHOCTI peUTMHIOBMX 6aniB OUiHKaM 3a YHIBEPCUTETCHKOI LLKaso:

Kinbkicmb 6arnie OujiHka
100-95 BiomiHHO
94-85 Oyxe pobpe
84-75 [obpe
74-65 3ag0BinbHO
64-60 JlocTtaTHbO

MeHwe 60 He3agosinbHO
He BuKoHaHi ymoBu He monyLueHo
A0nycky




