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Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onwuc HaBYanbHOI AUCUMNAIHMY, Ti MeTa, NpeaMeT BUBYAHHA Ta Pe3y/1bTaTU HaBYaHHA

MeTor0 HaBYaJIBHOI JWCHMILUIIHM € (QOpMyBaHHSI y CTYJACHTIB 3JaTHOCTEH
BUKOPHUCTOBYBAaTH METOJIW MAaTEMATHYHOI'O aHAJI3y JJI1  OBOJIOAIHHSA  HEOOXiJTHHUM
MaTeMaTHYHUM amapaTtoM, IO JOIOMarae aHalli3yBaTH, MOJICIIOBATH Ta PO3B’S3yBaTH
MIPUKJIAJIHI 1THKEHEPHI 3a]1a41 13 3aCTOCYBaHHSIM, JI€ 11€ MOXKJIMBO, O0UHCITIOBAILHOT TEXHIKH.

[IporpamMHi KOMIIETEHTHOCTI:
3araapHi komneTeHTHOCTI (3K)
3K 1 3gaTHICTh 10 aOCTPAaKTHOTO MHUCJICHHS, aHAJI3y Ta CUHTE3Y.
3K 2 3pgaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIISIX.
3K 6 3matHicTh 10 NOIIyKY, 00p0o0IeHHs Ta aHali3y 1H(OpMaIlii 3 pI3HUX JKEPE.
IIporpamui pesyiabratu HaBuanHda (IIPH)

I[TPH 5 3Hat# 1 3aCTOCOBYBATH BIAMOBIAHI MaTEMAaTUUHI TOHSATTS, METOAU JOMEHHOTO,
CUCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOI'O aHAJI3y Ta MATEMAaTUYHOI'O MOJEIIIOBAHHS
JUJIs1 PO3POOKHU IIPOTrpaMHOI0 3a0€3MEUCHHS.

[IPH 11 BuOupatu BuxigHl AaHl I NPOEKTYBaHHSA, KEPYIOUYUCh (opMaibHUMU
METO/IaMH OIKCY BUMOT Ta MOJICITFOBAHHS.

daxoBi komnereHTHOCTI (PK)

®K 14  3paTHICTH 10 aATOPUTMIYHOTO Ta JIOTTYHOTO MUCICHHS.

2. TMpepekBi3nuTn Ta NOCTPEKBI3UTU AUCLUNAIHU (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 33
BigNoOBigHO OCBITHLOIO NPOrpPamolto)

BuBuaethcsi B apyromy cemectpi Ha 0a3l Kypcy JiHIMHOI anreOpu Ta aHAMITHYHOL
reoMeTpli, MaTeMaTUYHOr 0 aHam3y 1.

Busuenwuit matepiain € 6a3010 I8 BUBYEHHS KypCy Teopii HMOBIPHOCTI.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN
Poznin 3. [nTerpanpHe uncieHHs (PyHKIIT OJIHI€T 3MIHHOT

1) Busnauenuit inmezpan: 3adaui, aKki npugoosams 00 NOHAMMS GU3HAYEHO20 iHmMe2pand, O3HAYeHHs.
BU3HAYEHO20 IHMe2pana, 00CMAamui yMOBU IHme2py8anHs YYHKYIl; 61aCMUBOCHI BUHAYUEHO20 IHMe2pald;
meopema npo OYIHKY BUHAUEHO20 IHme2pana ma ii 2eomempudne miyMadeHHs, USHAYEeHUll iHme2pai 5K
@DyHKYyin 3MIHHOI 6epXHLOI Medici iHme2py8aHnts, HenepepsHicmv yici ynkyii, ii ougepenyitiosricms;
Gopmyna Hotomona-Jletioniya, 3amina 3MiHHOI Y BUHAYEHOMY IHmMe2paii, iHmMespy8anHHs YACMUHAMU
BUBHAYEHOMY IHmMe2pani; iIHmeepy8ants Yiiux 000amHUX Cmenetie CUHYCca i KOCUHYCa, 0OYUCTIeHHs N0
Qieyp vy oexapmosiil cucmemi Koopounam, niowa gicypu 6 noApHil cucmemi KOOPOUHAm, 0OUUCIEeHHs
00'emy mina 3a 8idomumu niowamu 1020 NaApaleIbHux nepepizia;, 00'em mina 0bepmants, CnpAMIEeHICMb
NIIOCKOI KpUgoi; 008dCcuHa Oyeu Ni0CKOi Kpugoi npu pisHux cnocobdax ii 3a0amHs; 008dCUHA Oyeu
npPOCMOpo8oi Kpueoi, eninmuyuui iHmespanu;, O0OUUCTEeHHS NIOWI NOBEPXHI 00epMAaHHs, CMAmuyHi
MOMEHMU Ma KOOPOUHAMU YEeHMPY MAC MaAmepianbHoi dy2u ma MamepiaibHoi niockoi gicypu, meopemu
Ianna-I'ynvoina;, momenmu iHepyii; mMemoou UYUCETbHO2O [HMESPYSBAHHA: (DOPMYIU NPAMOKYMHUKIS,
mpaneyii ma napaoo.

2) Heenacni inmezpanu; inmezpanu, 3a1excHi 610 napamempis: Hesiachi iHme2paiu 6i0 0OMeiceHux
@DYHKYIT NO HEOOMEIHCEHOMY NPOMINCKY THMeSPYBAHHS, 20108HEe 3HAUEHHS, OOCMAMHI 03HAKU 30IHCHOCMI
ma po30idHCHOCMI HeBIACHUX IHMe2panié 6i0 000amuux @YHKYIU; aOConOmua 30iHCHICMb, HEeBNACHI
inmezpanu 8i0 HeoOMeNHCeHUX QYHKYIL N0 0OMeHCeHOMY NPOMINCKY IHMeSPYBaHHA, 20J106He 3HAYEHHS,



docmamui  03HAKU 30IHCHOCMI mMa pO30INCHOCMI HeGIACHUX [Hme2panie 6i0 000amHUX @OYHKYil,
abconromua 36ixcHicms, [nmeepanu, 3anexcni 6i0 napamempie. Henepepsnicmo. /[ugepenyirosanns ma
IHMe2pyBanHs 3a Napamempom, HeGlACHI IHme2pau, sKi 3anedcams 6i0 napamempis;, 2ama- ma bema-

GDyHKyii.

Posznin 4. OyHKIIT KUTBKOX 3MIHHHX

3) Monammsa gynxuii Kinvkox minnux. I'panuusa ma nenepepenicmo. /lupepenyiosanna ma
3ACMOCY6AHHA NOXIOHUX: OCHOBHI NOHAMMSA. BUHAYEHHS eBKAI0080I IOCMAHI MIdC 080MA MOYKAMU 8
0a2amosuUMipHOMY NPOCMOPI; OKiN; GHYMPIUIHS, MeNHCOB8A, 308HIUIH MOYKU MHOJNCUHU, BIOKpuma mda
3AMKHEHA MHONCUHA, 001ACMb,; NOHAMMSL (DYHKYIT KITbKOX 3MIHHUX, HenepepeHicmb 6 mouyi, 8 ooaiacmi, 6
3amKkHeHiu obnacmi; meopemu Kowi [ Beuepwmpacca npo uenepepsHi Gyukyii; pisHoMipHa
HenepepsHicmyb, meopema Kammopa, @yHKyia 080X 3MiHHUX, iI 001aCMb GU3HAYEHHS, 2e0MempUyHe
maymadyeHuss yHKyii 080X 3MIHHUX, YACMUHHI NOXIOHI Nepuio2o NOPAOKY: O3HAYEHHs, 2eoMempuine
maymadenHs Ons QYHKYii 080X 3MIHHUX, OughepeHyillo8Hicmb YHKYII KIIbKOX 3MIHHUX 6 MOYyi:
O3HAYeHHs, HeoOXIOHa YMO08d, 0O0CMAMHA YMOBA, NOBHUU Ougepenyiar ma U020 GUKOPUCMAHHA )
HAOAUIHCEHUX 0OUUCTEeHHAX, NOXIOHA CKAAO0eHOI PYHKYIl; NOBHA NOXIOHA;, OOMUYHA NIOWUHA MA HOPMAIlb
00 NOBEPXHI, 2eomMempuyHe MIYMAYyeHHs NOBHO20 Jugepenyiana GyuKyii 080X 3MIHHUX, HEAGHA (YHKYIs,
meopema npo IiCHY8aHHA HeA6HOI (yHKyii; meopema npo OugepeHyito8ants Hes8Hoi YyHKYIl;, NOXiOHi
sUWUX NOPAOKI8, meopema npo Miwani noxioui, oughepenyianu suwux nopsaokis, gpopmyna Tetlnopa ona
@yHKYIT 080X 3MIHHUX, NOHAMMSA NPO OCOONUBI MOYKU KPUBOI; eKcmpeMyM (DYHKYII KiIbKOX 3MIHHUX,
HeoOXIOHI yMO8U eKcmpemymy QYHKYIQ KilbKOX 3MIHHUX, 00CMAMHI YMOBU, HAUOiIbUie ma HatmeHule
3HauenHs1 YYHKYIL, HenepepsHol 8 0OMediceHill 3amMKHeHil obiacmi, memoo Qyuxyii Jlaepanoica.

Poznin 5. 3BuyaiiHi audepeHiiaibii pIBHIHHS

4) 3euuaiini  Ougpepenuyianvhi piBHAHHA NEPWO20 RNOPAOKY: 3a0aui, SKI NPUBOOIMb 00
oughepenyianvHux pigHaHb, 0CHOBHI NoHamms,; 3aoada Kowi, meopema ichysants ma eOUHOCMI po36'3Ky
3adayi Kowi 011 ougepenyianvnoco pieHaHHs nepuiozo nopsoky, 0coOausi po3e'a3xu,; noje HanpsamKis;
[30KNIHU, MemoO HNOCII008HUX HAOIUMNCEHb, Ouepenyianvhi  pIGHAHHA Nepulo20 NOpPsOKy 3
BI0OKPEMIIOBAHUMU 3MIHHUMU, JIIHIUHI OughepenyianvHri piGHAHH, Pi6HAHHA BepHyni; pieHAHHSA 00OHOPIOHI
BIOHOCHO 3MIHHUX MA K 36005IMbCsL 00 HUX, PIBHAHHS 8 NOGHUX OUPepeHyianax.

5) 3euuaini oughepenuyianvhi pieHanna suUX NOPAOKIB: OUDePeHYIaNbHI PIGHSIHHS SUUUX NOPSAOKIS,
s3a0aua Kowi; meopema npo icnysanus ma €OuHicmo po3s8'sisky, 0esaKi 6uou OugepenyiaibHux piHsAHb
BUU020 NOPAOKY, WO OONYCKAIOMb 3HUNCEHHS NOPAOKY, JNIHIUHI OugepeHyianvHi pieHAHHA 008LIbHO20
nops0Ky,; NIHIUHI Oupepenyianvhi onepamopu, ix eracmueocmi, meopema npo HeoOXiOHY | 00CMAMHIO
VYMOBY JIHIUHOI He3aNedCHOCMI P36 's3Ki6 NIHINIH020 00HOPIOH020 OUughepeHyianbHO20 PIBHAHHS 00BLILHO20
NOpsO0KY 3 HeNepepsHUMU 8 0essKOMY THmepeai Koeghiyicnmamu, meopema npo CmMpyKmypy 3a2aibH020
PO38'a3Ky NIHINIHO20 00HOPIOH020 OUghepeHyianbHo20 pIBHSAHHS O008IIbHO20 NOPAOKY 3 HenepepeHUMU
koeghiyienmamu, Gopmyra Ocmpoepadcvkozo-JIiy6inis, 3HAX00HCEHHS 3A2aAlbHO20 PO38'A3KY NIHIUHO020
O0O0HOPIOH020 OUGhepeHyianbHo20 pIGHAHHS OpPY2020 NOPSAOKY 3 HEeNnepepeHUMU HA OesKOMY IHmepeaii
Koeghiyicumamu 3a i00MUM HEMPUBIATLHUM PO3B'I3KOM, meopema npo CMPYKMypy 3d2aibH020 PO36 3Ky
JIHIUHO20 HEOOHOPIOH020 OuepeHyianbHo20 pIGHAHHA 008LILHO2O NOPAOKY; JiHIHe O0OHOpIOHe
ougepenyianvhe pisHAHHA OPY2020 NOPAOKY 31 CMAIuMu OIUCHUMU KoepiyicHmamu, XapaKmepucmuyre
DIBHAHHA, 3HAXOONCEHHS 3A2ANbHO20 PO38'A3KY 6 YCIX 8UNAOKAX; Memoo eapiayii OOBIIbHUX CMANUX
PO36'13y8aHHA  NIHIUHO20 HEOOHOPIOH020 OupeperyianbHo20 pIBHAHHA O0pY2020 NOPAOKY;, NPUHYUN
HAKAAOaHHs O JIHIUHO20 HEeOOHOPIOH020 OughepenyianbHo20 pIGHAHHA, JIHIIHE HEOOHOpIOHe
ougepenyianve piBHAHHA OpPY2020 NOPAOKY 3i CMAnUMU Koe@iyicHmamu ma CneyiaibHOw NPaor
YACMUHOIO,; YUCENbHI Memoou po36'a3yeanns 3adaui Kowi 0na 36unatinux ougepenyianbHux pieHsaHb.

6) Cucmemu 36uuaitnux ougepenuyiaibHux pieHAHb: cucmemu  OupepeHyiaibHux pieHAHb,
Hopmanvha cucmema, 3aoada Kowi; meopema icuysanns i eOunocmi po38'a3xy 3adaui Kowi; 3aeanvruil i
YaCMUHHUU pO38'A3KU, 3a2ANbHULL | YACMUHHUL IHMe2Pau, po36's13Y8anHs HOPMANbHOI CUCmeMU MemoooM
BUKTIIOYEHHS], HOPMATbHI cucmeMuy JHIUHUX OuhepeHyianbHux pieHsHb, meopema iCHY8aHHs | €OUHOCMI
po3e'azky 3aoaui Kowi; cmpykmypa 3a2anvHoeo po38'si3Ky, JNHIUHI OOHOPIOHI cucmemu; 3dealbHUll



PO38'30K; NIHIUHI 0OHOPIOHI cucmemu 3i cmaaumu Koegiyienmamu i ix po3s's30Kk y 6unaoky npocmux
KOpEHi8 XapaKmepucmuyHo20 pPi6HAHHA.

7) Enemenmu meopii cmiiitkocmi: nousmms npo CmiuKicms po36's3Kie OupepenyiaibHux pieHsIHb;
O3HAYeHHs CMIUKOCMI Ma ACUMRMOMUYHOI cmiukocmi 3a JIAnyHo8uM, CMItuKiCmb HYIb0B8020 PO38'SA3KY
cucmemu JIHIUHUX OughepenyianbHux pieHsaHb 31 cmaiumu Koegiyicumamu, kpumepiiu Payca-Iypesiya;
Gynxyii Jlanynosa; meopemu Jlanynosa npo cmilikicmes ma acuMnmomuyHy CmiuKicme.

Pozain 8. Kpathi iHTerpanu

8) Iloogitinuit inmezpan ma 020 3ACMOCYBAHHA: 3HAXOONCEHHS 00'€My YUNIHOPUHHO2O MINA;
O3HAYEeHHsL NOOBILH020 THMe2pand, 1020 G1ACMUBOCTI, 2eOMEMPULHULL | MEXAHIYHUL 3MICM,; 0OUUCTIeHHS
NOO0GIIHO20 [THMe2paia 8 O0eKapmosux KoOpOUHAmMAX, 3AMIHA 3MIHHUX V NOOSIUHOMY I[HmMe2pai;
00UUCTIeHHST NOOBILH020 THMe2PANa 8 NOJAPHUX KOOPOUHAMAX, 3ACMOCYBAHHSA NOOBIUHUX IHMeSPalié 00
3a0ay 2eomempii ma MexamiKu: niowa niockoi ¢icypu, 06'em yuninOpuuHo2o mina, niowa noeepxti, maca
He0OHOPIOHOI naacmunu, CMamudti MOMeHmu, KOOPOUHAMU YEeHMPY MAC, MOMEeHMU iHepyii.

9) Ilompiiinuii inmezpan ma w020 3ACHMOCYBAHHA: 3HAXOONCEHHT MACU HEOOHOPIOH020 MIind;
O3HAYEHHs. NOMPIUHO20 THMe2pand, 1020 MEeXaHiYHull 3MICm ma 81AcmusoCmi, 0OYUCIEeHHS NOMPIUHO20
iHmezpana 6 0eKapmosux KoopouHamax. 3amina 3MIHHUX y nompiunomy iumeepani. OOuucienHs
NOMPIUHO20 iHMezpana 6 YUNHOPUYHUX MA CepudHux KOOpOUHamax, 3acmocy8aHHs NOMPIUHO20
inmezpana 00 3adau 2eomempii ma Mexawiku: 00'em mina, maca HeoOHOPIOHO20 Mina, CMAMUYHI
MOMeHmU, KOOPOUHAMU YEeHMPY MAC, MOMEHMU [Hepyii.

4. HaBuanbHi maTepianu Ta pecypcu
OcHoBHa JiTepaTypa

1) dy6osuk B. I1., FOpux I. I. Bumia matematuka: HaBuanbuuii nocionnk. — K.: ”A.C.K”, 2006. — C. 648.
— ISBN 966-539-320-0.

2) Buma marematuka. 3i0pHUK 3a1a4: HadanbHui mocioHuk / B. T1. Jly6oBuk [ta in.]. — K.: ”A.C.K.”,
2005. — C. 480. — ISBN 966-319-036-1.

3) 30ipHuK 3aBaaHb 3 BUIIOI MaTeMaTuku. Yactuna 1 / 3a pen. B. M. Buaximipos, O. A. Ilyukos, M. B.
[Imurescekmii. — K.: ITomiTexnika, 2003.

4) 36ipHuK 3aBJaHb 3 BUIOi MaTeMaTuku. Yactuna 2 / 3a pen. B. M. Buanimipos, O. A. ITy4kos, M. B.
[Imurescekmii. — K.:ITomitexuika, 2003.

5) Hdynkin M. €., TroxenkoBa O. 0., Crenaxno 1. B. Buina matemaTnka: miapy4Huk s 3100yBadiB
cTyneHs 6akanaBpa 3a iHxeHepHuMu creriansHocTsiMu. — K.: KIII im. Iropst Cikopcskoro, 2022. — C.
449. — URL: https://ela.kpi.ua/bitstream/123456789/51064/1/Dudkin_V_matymatyka_22.pdf

HonaTkoBa jgireparypa

1) dynxia M. €., Troxenkoa O. 0., Crenaxuo I. B. Buma maremaruka. [IpakTHkym: HaBYaabHUN
nocionnk. — K.: HTVYY «KIII im. Irops Cikopcbkoro», 2021. — C. 409. — URL:
https://ela.kpi.ua/bitstream/123456789/47504/1/Vyshcha%20matematyka_Praktykum.pdf .

2) IudepenuianpHe Ta iHTErpajbHEe YUCICHHS (QYHKIIH KiIbKOX 3MiHHHX. JudepeHmiansHi piBHAHHS.
[Mpaktuxkym / 1. B. AmnexceeBa [ta in.]. — K.: HTYY «KIIl», 2014. — C. 190. — URL:
http://matan.kpi.ua/public/files/%D0%9F%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%
D1%83%D0%BC%20%D0%92%D0%9C2.pdf .

3) Ulxine M. 1. Marematnunuii aHami3 : y qBox 4actuHax. T. 1. — 3-e Bua. — K.: Bumia mkomna, 2005. —
C. 447. — ISBN 966-642-284-0.

4) Mxine M. I. MaTemaTnynuii aHaiis3 : y 1Box yactuHax. T. 2. — 3-e Bua. — K.: Buma mkona, 2005. —
C. 510. — ISBN 966-642-290-5.

5) I'epacumuyk B. C., Bacunbuenko I'. C., Kpasuos B. 1. Bunia maremaruka. [loBHUMIT Kypc y npukiaax i
3amavax: HeBw3HaueHul, BU3HAUCHWI Ta HEBJIACHI 1HTErpaiau. 3BUYalHI IuU(epeHIalbHl PIBHSHHS.
[Mpuxnagni 3agaui. — K.: Kauru Yxpainu JITH, 2010. — C. 470. — ISBN 978-966-2331-05-9.

6) Bartle R. G. Introduction to real analysis. — Wiley, 2011. — P. 402. — ISBN 9780471433316.
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7) Pugh C. C. Real Mathematical Analysis. — Springer, 2015. — P. 478. — ISBN 9783319177700. —
DOI: 10.1007/978-3-319-17771-7.

OcCHOBHY Ta JIOAATKOBY JIITEpaTypa MOXHA 3HAUTH B MEPEKi IHTEPHET, B HAYKOBO-TEXHIYHIH 010i0Tei
im. I'. I. Jlenncenka, a TakoX B €JIGKTPOHHUX pecypcax y BianosigHomy Google class.

HaByanbHWIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/IbHOI AUCUUNANIHU (OCBITHBOrO KOMMNOHEHTA)
Ilepenixk nexuii
PO3/ILJ 3. IHTEI'PAJIHE UUCJEHHSA ®YHKIIIT OJHIET 3SMIHHO1
Tema 3.2. Busnauenmnii interpan

Jlexis O1. 3aoaui, siKi npusoOsmb 00 NOHAMML BUHAYUEH020 IHmMezpany. Buznavenutl inmeepan sk
epanuys inmezpanvhoi cymu. [Jlocmamui ymoeu icHy8anHs 6U3HAYEH020 iHmezpany (be3 008edeHHs).
Bracmusocmi eusnauenoco inmezpainy.

Jlexis 02. Busnauenuii inmeepan sik ¢oynxyis 6epxnvoi 3minnoi meici inmezpysanns. Henepepsnicmo
ma ougepenyitiosanicme yici pyuxkyii (meopema bappoy). @opmyna Hetomona - Jleubniya. 3amina

T

2
3MIHHOI ma iHMe2pyBanHs YACMUHAMU 8USHAYEHO20 IHmezpany. 3Haxo0HCcenHs Isin”XdX .
0

Jlexis 03. Inowa nnockoi gieypu 6 oexapmosux koopounamax. Ilnowa Kpuorinitinoco cekmopa.
3Haxooocenns 06'ema mina 3a 8i0oMuMu niowamMu napaieibHux nepepizis. QouucienHs 0o'emy min
obepmanns. Jlosoxcuna naockoi oyeu, 3a0aHoi 8 0exapmosux KoOpOUHamax, napamempuyHumu
PIBHAHHAMU MA 6 NOJAPHIU cucmemi Koopounam. Jloedxcuna npocmoposoi kpueoi. Hugepenyian
oyeu. I[Inowa nosepxui obepmanns.

Jlexis 04. Heesnacui inmeepanu 6io0 oomesrcenux GyHKyilii no HeoOMeNHCeHOMY NPOMINCK)Y (HeGNacHI
inmezpanu 1-20 pody). Heenacni inmezpanu 6i0 HeobmedceHux QyHKYiu no 0O6MeNCeHOMY NPOMINCKY
(neenacui inmeepanu 2-20 pody). JHocmamui ymosu 30idchocmi i po30INCHOCMI HEBNACHUX
inmezpania. [lonamms npo abcontomuy 30iHCHiCMb.

PO3JILTT 4. ®YHKIIT KJIBKOX 3SMIHHAUX

Tema 4.1. ITonsTTst PpyHKIil KiTbKOX 3MiHHUX. ' paHNLs Ta HenmepepBHICTb.
JudepeHnitoBaHHS Ta 32CTOCYBAHHS MOXiIHUX

Jlexuis 05-06. Egxnioie n-eumipnuii npocmip. OcHosHi nonamms. O3nauenHs QyHKYIl KilbKoX 3MIHHUX.
I'pagix @ynxyii 06ox sminnux. Ipanuys @yuxyii 0sox 3minnux. Henepepsnicmv @yuxyii 06ox
3MIHHUX 6 mouyi, 6 obracmi, 6 3amxHeniu obnacmi. Teopemu Beiiepwumpaca ma Kowi npo
enacmueocmi HenepepsHux @yukyin. Yacmuuni noxioni @GyHKYii 080X 3MIHHUX, O3HAYEHHS,
eeomempuunuii smicm. Jughepenyitioganicmo ¢ynxyii 06ox 3minnux. Heobxiona ma oocmamms
YMO8U Ougepenyitiosanocmi yHKyii.

Jexuis 07.  Ioenuii oughepenyian ¢hyHxyii 080X 3MIHHUX, 3ACMOCYBAHHA 00 HAOIUNCEHUX OOUUCTIEHb.
Jomuuna niowuna ma Hopmane 00 nogepxwi. I eomempuunuti smicm ougpepenyiana yukyii 080x
sminnux. Iloxiona cxnaouoi ¢ynxyii. Ilosna noxiona. Iloxiona nesigno 3adanoi @yukyii. Iloxioni
suwux nopsoxis. Teopema npo miwiani noXioui.

PO3/I1J1 5. 3BUYAWMHI ITUPEPEHIIAJIBHI PIBHSIHHSA
Tema 5.1. 3Buuaiini JudepeHuiajabHi pIBHIHHA NMEPLHIOT0 MOPSIAKY

Jlexuis 08.  3aoaui, wo npusoosms 0o Ougpepenyianvhux pieusans. I[lopsadok oupepenyianvbHozo
Pi6HAHHS, 03HAYeHHs 11020 po36'a3Ky. 3adaua Kowi. Teopema npo icHysanHs ma eOuHicms po3e'sazky
3adaui Kowi Ons Oughepenyianvhux pigHaHb nepuioco nopsaoky. [Jupepenyianvhi pieHAHHA 3
BI0OKpEeMNIOBAHUMU 3MIHHUMU. [Juhepenyianvti pisHAHHA Nepuioco NOpPsOKY OOHOPIOHI BIOHOCHO
3MIHHUX.

Jexuis 09.  Jliniuni oughepenyianvhi pieuanns nepuioco nopsoky. Piensannus bepuynii.



Tema 5.2. 3pnuaiini nudepenniaJbHi piBHIHHS BUIIMX NOPSAKIB

Jlexmis 10-11. Jlinitini ougpepenyianvmi pieuauns n-o2co nopsaoxy. Baacmueocmi posze'sizkie niHitiHux
O0OHOPIOHUX OughepenyianbHux pieHsHb. JIIHIUHO 3aNeNHCHI Mma He3ANeNHCHI cucmemu QYHKYIl.
Busnaunux  Bponcvbkozco.  @yHOamenmanvHa —cucmema po36'si3Ki6  JIHIUHO020  0OHOPIOHO20
oughepenyianvroi piguanHns N-o02o nopsaoxy. @opmyna Ocmpozpadcwvkozo - Jliysina. Teopema npo
HeoOXiOHY ma 00CMAamHuI0 YMOBU NiHiliHOI He3anedchocmi po3s'sskie JIOHP N-2o nopsaoxy.

Jlexuis 12.  Teopema npo cmpykmypy 3a2aibH020 po38'a3Ky MHIlIH020 00HOPIOH020 OUpEePeHYiaIbHO20
pieusnns. Teopema npo cmpykmypy 3a2aivbH020  PO38'A3KY  NIHINHO20 — HEOOHOPIOHO20
oughepenyianvrnoco pisHanna. Teopema npo cynepnosuyito pose'siskie. [lobyoosa uyacmuHHO2O
poss'azky JIHIY memooom eapiayii 008inbHUX CMAIUX.

Jlexuis 13.  Jlinitine o0OHOpioHe Ougpepenyianvie pieHAHHA  Opy2020 NOPSAOKY I3 CMAIUMU
Koeghiyicumamu, Xxapakmepucmuune pIieHAHHSA, N00Y006a 3a2anvbHo2o po38'asky. Ilobydosa
¢dynoamenmanvnoi cucmemu poss'askie JIO/Y n-oco nopsoky i3 cmanumu Koeghiyienmamu.
3uaxooaxcenna yacmunnux poss'azkie JIHAY 3 cmanumu koeghiyicnmamu ma cneyiaibHo npagoro
YACMUHOI0.

Tema 5.3. Cucremu 3BnuyaiiHuX Ju(epeHialbHUX PiBHAHD

Jlexkuis 14.  Cucmemu oughepenyianvrux pienans. Hopmanovui ma xanouiuni cucmemu pigHauns 3aoaua
Kowi. @opmynioeanns meopemu ichysannsi ma e€ounocmi po3e'szky 3aoaui Kowi. 3acanvhuil i
yacmuHHUU po38'a3Ku, 3a2anvHull inmezpai. Po38'a30k HOpManbHOI cucmemu Memooom BUKIIOYEHHSL.

PO31J1 8. KPATHI IHTEI'PAJIN
Tema 8.1. IloaBiliHuii iHTEerpaJ Ta i10ro 3aCTOCyBaHHS
Tema 8.2. [loTpiiinmii iHnTerpa Ta iforo 3acTrocyBaHHA

Jlexuist 15.  3adaui, wo npueoodsame 00 noHAmb nodGiliHo20 ma NOMpitiHo2o inmezpanie. Busnauenns
NOO0BIlIHO20 Ma NOMPILiHO20 iHmezpanis. Teopemu iCHY8AHHSL.

Jlexuist 16.  Baacmueocmi noosivinux ma nompitinux inmezpanie. Q6uucienus nooGitiHuX ma nompiuHux
iHmezpanié 6 0eKapmosux KOOpOUHamax. 3amina 3MIHHUX V NOO08itiHOMY inmeepani. QouucienHs
NOO0GIIHO20 IHMe2paia 6 NOJAPHUX KOOPOUHAMAX. Y3azanvHeHi nosapHi KOOpOUHAMU.

Jexuist 17.  3amina sminnux y nompiunomy iumeepani. OOuuciennss nompiuHo2o iHmezpaia 6
YUNIHOPUYHUX Ma ChepuyHUX KOOPOUHAMAX.

Jlexkuis 18.  Oensadose sanammsl.

Ilepenix mem nexuyiil, {0 UHOCAMBCA HA CAMOCIITIHE ONPAYIO6AHHA
1) BnacTHBOCTI BU3HAYEHOTO iHTErpajia (IOBEACHHS).
2) Busenenns popmynu HetoToHa - JleiiOnina. [HTerpyBaHHs 4acTHHAMH.

3) Ctatu4Hi MOMEHTH Ta KOOPAMHATH LIEHTPY Mac MaTepiabHOI AYTH Ta MaTepialibHOI II0CKOi Dirypu.
Teopemu Ilanma - 'ynpaina. MoMeHTH iHepii.

4) Mertoau 4rceNnbHOTO iHTerpyBaHHs. DOopMyIH NPSIMOKYTHHKIB, Tpamemii Ta mapadoJt.

5) Imrerpamm, 3anexHi Bing mnapamerpiB. HemnepepBHicTb. JlndepeHmitoBaHHS Ta IHTETpyBaHHS 3a
napamerpoM. HeBnacHi iHTerpainy, gKi 3anexaTh Bij mapamerpis. ['ama- ta Oera-QpyHKIIii.

6) dyHK1is ABOX 3MIHHUX, 11 001aCTh BU3HAUCHHS. [ eOMeTpuYHe TIIyMaueHHs (GYHKIIT TBOX 3MiHHHX.
7) dudepenmianu Bumux mopsaakis. @opmyna Teitnmopa mast QyHKIT 1BOX 3MIHHHX.

8) Exctpemymu GyHKIIIT IBOX 3MIHHHUX, HEOOX1/IHI Ta JOCTaTHI yMOBHU. HaliOiibliie Ta HaliMEHIIIC 3HAUCHHS
HerepepBHOi (PyHKINT Ha OOMEXeHIM 3aMKHEHIH oOmacti. YMOBHHMM ekcTpemyM. Meton dyHKmil
Jlarpanxa.

9) IMoae nanpsMkiB. [3okminu. MeTo mociigoBHUX HabmKkeHb (MeTox Eftepa).

10) PiBHsIHHS, SIKi 3BOJATHCS IO OJTHOPITHUX.



11) IToOynoBa 3araJikHOrO PO3B'SA3KY JIHIHHOTO OAHOPIAHOTO JU(PEPEHLIATFHOTO PIBHSIHHS IPYroro
MOPSIZIKY 3 HETIEPEPBHUMH KOE(IIIEHTAMH SIKITIO BIZIOMUMA HOTO HETPUBIAILHUN PO3B'SA30K.

12) YucenbHi MeTOM O3B’ si3yBaHHs 3a1a4i Kol 1y1st 3BudaiiHuX audepeHiiaibHuX PiBHIHb.

13) JliniiiHi ogHOpimHi cHcTeMmH. 3araabHuii po3B’s30K. JIiHifiHI OJHOPIAHI CHCTEMH 3i CTaIUMHU
Koe]ilieHTaMH 1 iX PO3B'sI30K Y BUMAJKY IPOCTUX KOPEHIB XapaKTEPUCTHYHOTO PiBHSIHHS.

14) TloHaTTss 1Tpo CTIMKICTh poO3B'I3KiB AMdepeHIiaIbHUX pIBHSAHb BH3HAYCHHS CTIHKOCTI Ta
acHUMIITOTUYHOI cTiiikocTi 3a JlamynoBum. ®@ynkuii JlsmyHnoa Teopemu JlsmyHoBa mpo CTIMKICTH Ta
ACUMITTOTUYHY CTiMKiCTh. CTIHKICTh HYJBOBOTO PO3B’SI3Ky CUCTEMH JIHINHUX AU(PEPECHITIATPHUX PIBHIHB
31 cTayIMMU Koe(illieHTaMu.

15) 3actocyBaHHs MOABIMHUX Ta MOTPIHUX IHTETPaIiB.
Ilepenik npakmuunux 3aHamo
Tema 3.2. Busnauenuii interpaJ

[Tpaktuune 3auarts 01-02.  Buznauenuii inmeepan. @opmyna Hetomona - Jleuibniya. 3amina 3minnoi ma
IHMe2pyBanHs YacmuHamu 8UsHa4eno2o inmeepany. (Ompumanns cmyoenmamu 3a60ans 1 yacmunu
PO3PaxyHkosoi pobomu)

[Ipaktuune 3ansatrs 03. Obuucnenns niow nI0CKux ¢ghicyp ma o0'emie min.
[Tpaktuune 3ansaTTs 04. Obuucnenns 0osacunu oyeu kpusoi. Ilnowa nosepxui obepmarHs.
Tema 3.3. HeBJiacHi iHTerpasnu ta iHTerpaiu, 3ajexHi Big napamerpis

[Tpaktrune 3ansTTs 05. Heenacni inmeepanu nepwioco ma opyeoeo pooy. (30ava ma saxucm [
YaCMUHU PO3PAXYHKOBOI pobomu ).

PO3/ILJT 4. ®YHKIIT KNIBKOX 3MIHHUX

Tema 4.1. IlonsiTTst pyHKUii KiTbkoX 3MiHHUX. ' paHunsA Ta HenmepepBHICTb.
JudepeHniloBaHHS TA 32CTOCYBAHHS MOXITHUX

[paktuune 3aastrs 06-07.  Dyuxyii 6aecamvox smiHHUX, 00AACb BUBHAYEHHS, 2DAHUYS, HENePePEHICMb.
Yacmunni noxioni ma noenuil ougepenyian. (Ompumanns cmyoenmamu 3a60anb 2 YACMUHU
PO3PaxyHKo8oi pobomu)

[TpakTune 3ansarTs 08. Iloxiona cknaonoi ma mnesagnoi Gynuxkyii d6acamvox 3minnux. [Jomuuna
RAOWUHU MA HOPMATL 00 NOBEPXHI.

PO3/ILJ 5. 3BUYANHI JU®EPEHIIAJIBHI PIBHAHHSA
Tema 5.1. 3Buuaiini nudepenniajabHi pIBHAHHSA MEPLIOTO NOPAAKY

[paktuune 3ansatra 09-10.  Jughepenyianvhi pisnanns 3 8i0okpemnroganumu smiHnumu. /Jughepenyianvri
Pi6HAHHA 0OHOPIOHT 6IOHOCHO 3MIHHUX. (30aya ma 3axucm 2 4acmunu po3paxyHKosoi pobomu)

[paxtuyuni 3aasatrs 11-12.  Jliniini oughepenyianvhi pieHanHs nepuioco nopsaoky. Pisnauns Bbepuynni.
3aoaui na cknadanun oughepenyianbHuUx pieHsHb.

Tema 5.2. 3snuaiini nudepenniagbHi piBHIHHS BUIIMX NOPSAKIB

[NpakTrune 3ausTTs 13. Hugpepenyianvui pigusanHa euwux nopsokis, wjo OONYCKAOMb 3HUNCEHHS
HOPAOKY.

[Tpaktuuni 3aasatrs 14-15.  Jlinitini 00OHopioHi oughepenyianvhi pieusanHs 3 cmanumu Koeghiyienmamu,
xapaxmepucmuyHe piHAHHA, NOOYO08a 3a2AlbHO20 PO36'A3KY. Inme2py8aHHs NHIIHUX HEOOHOPIOHUX
ougepenyianvHux pigHsaHb MemMoOOM apiayii 00GLIbHUX CIMATUX.

[Ipaktuune 3anstrsa 16-17.  Heoonopioui ainitini ougepenyianvhi pieHsaHus 3 cmaiumu Koegpiyienmamu
ma cneyiaibHo0 NPasoro 4acmutox.

Tema 5.3. Cucremu 3BH4aiiHuX Ju(epeHiaTbHUX PIBHSAHD

[IpakTuune 3ansarrs 18. Iumeepysannsn cucmem ougheperyianbHux pieHsIHb.



[Ipaktuune 3anstrs 19. MKP-2 "36uyaiini ougepenyianvhi piguanusn". O2ns1006e 3auammsi.
PO3A1JI 8. KPATHI IHTEI'PAJIN
Tema 8.1. Iloasiiinuii iHTerpas Ta iforo 3acTocyBaHHA
Tema 8.2. IloTpiiinuii iHTerpaJj ta iioro 3acTocyBaHHs

[Ipaktuune 3ansatrs 20. Obuucnennss NOOGIHUX — [HMe2paNi@ 6 OeKapmosux KOOpOUHAMAX.
(Ompumanus cmyoenmamu 3a860aHb 3 4aCMuUHU pO3PAxyHKo8oi pobomu)

[paktuune 3avstTa 21-22.  3amina sminHux y no08iluHOMY iHme2pai.
[Tpaktuuni 3avaTTs 23-24.  ObuucienHs nompitiHoeo inmespana 8 0eKapmosux KOOpOUHAmax.

[IpakTtuuni 3aHATTSA 25-26.  Obuucnennss nompitiHo2co iHmezpara 6 YULIHOPUYHUX MA CepuyHux
Koopounamax. (30ava ma 3axucm 3 4acmuHu po3paxyHKo8oi pobomu)

[IpakTuune 3aHATTs 27. Ozns0o06e 3ansamms.
Ilepenik mem npakmuuyHux 3aHAmMb, W0 UHOCAMbLCA HA CAMOCMITIHE ONPAUIOBAHHA
1) 3acTocyBaHHS KpaTHUX iHTETPAIiB.
Ilepenik inougioyanvnux 3a60ams

PozpaxynkoBa pobora (Yactuna 1): ,,Busnauenuit interpan’: 36ipHux 3a60ans 3 8uwjoi Mmamemamuxu
(munoei pospaxyuku). Yacmuna 1. Yrnaoaui: Bradimipoe B.M., Ilyukos O.A., [lImucescvkuii M.B. —
K.: IBI] ,, Ilonimexnixa”, 2003., PP-4, cmop. 107) Ne6, 1, 8, 9.

PozpaxynkoBa pobora (Hactuna 2): ,,Jludepenmianpae ynciaeHns QyHKIii 0aratbox 3MiHHUX: 30ipHUK
3a60amb 3 GuWoi Mamemamuru (munosi pospaxynxu). Yacmuna 1. Yxnaoaui: Bnadimipos B.M.,
Iyuros O.A., mueescoxuti M.B. — K.: IBL] ,, [lonimexnixa”, 2003, PPNe5, cmop. 133 - 1, 2, 4, 6,
7,8,9.

PozpaxynkoBa pobota (Yactuna 3): ,Kpartui iHTerpanu”: 36ipnux 3a60anb 3 U0l MamemMamuku.
(munosi pospaxynuku). Yacmuna 2. Yknaoaui: Braoimipos B.M., Ilyuxos O.A., [lImuceecokuii M.B. —
K.: IBL] ,, Ilonimexunixa”, 2003., PP-8, cmop. 35) Nel, 2, 3, 4, 5.

Bci marepianu HeoOXi/1HI cTyIeHTaM NpHU BUBUYEHI Kypcy OyayTh omyOmnikoBaHi B Google class. IIpouec
BUKOHAHHS Ta 3aXMCTY 1HAMBIAYaJIbHUX 3aB/IaHb MOXKE TaKOX 371 CHIOBAaTHCS 3 BUKOpUcTaHHAM Moodle
LMS, a takoxx 3aco0amu, siki joctymnHi B Google class.

6. CamocrTiiiHa poboTa cTygeHTa

Buou camocmitinoi pobomu: onpayiosants 1eKyitino2o mamepiany, ni02omosKka 00 ayoumopHux 3aHsamo,
PO38 A30K 34044, BUKOHAHHS MEeCMOBUX 3A80AHHb MA OOMAUHIX POOIM, BUKOHAHHS YACTUH PO3PAXYHKOBOT
pobomu (po3busaemvcs Ha YACMUHU BIONOBIOHO 00 NepeiKy IHOUBIOYANbHUX 3A8OAHD).

MoniTukKa Ta KOHTpPONb
7. MoniTMKa HaBYaAbHOI AUCLUNIIHM (OCBITHBOrO KOMMNOHEHTA)
Hotpumanns nonoxenb «Komaekcy gecti KIII im. Irops Cikopebkoroy (po3ainu 2 Ta 3)

CriBripans CTYACHTIB y PO3B’si3aHHI MPOOJIEMHUX 3aBJJaHb JIO3BOJICHA, ajle BiJIOBIJII KOKHUM CTYJIEHT
3aXMINae CaMOCTIHHO. B3aeMoisi CTyACHTIB IMijI 4ac 3aXUCTy YaCTHH PO3PAXYHKOBOI, ITiJT YaC HAMMCAHHS
MOJYJbHOI KOHTPOJIbHOI poOOTH, MiJ Yac BUKOHAHHA TECTOBHUX 3aBIaHb, a TAKOXK 3aBJaHb EKCIIpec-
KOHTPOJIIO KAaTerOpUYHO 3a00pOHSIETHCS 1 Oyab-fKka Taka MiSUTBHICTH Oylie BBaXKaTHUCS TOPYIICHHSIM
aKaJeMi4HOl J0OPOYECHOCTI 3T1AHO MPUHILIHUIIIB YHIBEPCUTETY 1010 aKaJeMiuHOI JOOPOUECHOCTI.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBAaHHA pe3ybTaTiB HaBYaHHA (PCO)

Ilomounuit KOHmMPOIL: SKCIPEC-KOHTPOJIb, TECTOBI 3aBIaHHs, OMUTYBAHHSA, JOMAIIHI poOOTH, MOYyJIbHA
KOHTpPOJIbHA po00Ta, 3/1a4a Ta 3aXUCT PO3PAXyHKOBOI POOOTH.



Kanenoapuuit Konmpons: IpOBaUTHCA JIBiUl HA CEMECTP SIK MOHITOPHHT ITOTOYHOTO CTaHy BUKOHAHHS
BHUMOT CHIIa0yCy.

Cemecmpoguii KOHMPOJib: EK3aMCH.

Ymoeu oonycky 0o cemecmpoeozo Kommponr: BiCYyTHICTH 3a00proBaHOCTEH, 3apaxyBaHHS
PO3paxyHKOBOI poOOTH, CEMECTPOBUM PEUTHHT HEe MeHIe 27 OaliB.

Peiimunzosea cucmema ouinmeannﬂ pe3yﬂbmamie HA6YAHHA

PeliTuHT cTyfeHTa 3 KPeIUTHOTO MOIYJISl pO3paxoByeTbes Buxoasuu i3 100-0anpHOT mikamu
(R=100), 3 Hux 50 6ainiB cknanae craprosa mkaia ( R. =50) Ta 50 6aniB - ek3amMeHaliliHa mKana

(Rz=50). Cyma BaroBux OamiB R, 3 KOXHOrO KOHTPOJIBHOI'O 3aXOJy KPEAUTHOTO MOIYJIS

JOPIBHIOE po3Mipy cTapToBoi mKkamu R; (R, =Z R, =50).
K

1. CraproBuii peHTHHI I, CTyIEHTa CKJIANAETbCs 3 OailiB I, , MO CTYJEHT OTPUMYE IPOTITOM

CEMECTPY 3 KOKHOTO KOHTPOJILHOT'O 3aX0.y ( I, =Z r.):
K

— MoxynbHU# KoHTposb (MK) — 25 Ganis (ERK =25);
— BUKOHaHHS po3paxyHKoBuX poOiT (PP) — 20 6ais ( >Ry = 20);

— eKCIpec-KOHTPOJIb (POOOTH Ha JIEKIMIWHUX Ta MPAKTUYHHUX 3aHATTAX 1 CAMOCTIHHOI poOOTH B

M03aayIMTOPHUIA Yac) — 5 6amiB (ERK =5).

3HadYeHHS CTapTOBOi peﬁTI/IHFOBOI OI_IiHKI/I rC JOBOAUTHCA 10 CTy,Z[eHTiB Ha OCTaHHBOMY

3aHATTI.

2. Kputepii HapaxyBaHHs 0aJIiB CTAPTOBOI HIKAJIH

2.1 MonyabHuii koutpoas (MK, BaroBwmii 6aim — 25) MpOBOAUTHCS y BUTIISAAI KOHTPOJIBHOI poOOTH
(KP) tpuBanictio 2 akagemiuHi rogunu. KP ckmagaersces 3 4-8 3aBnaHb (MOXIMBE OJHE UM JBa
TEOPETUYHUX 3aMUTaHHS (3aBIaHH:)), K1 OLIHIOIThCA 1o 2-6 OaniB. KP Moxke OyTtu mojineHa Ha
JIeK1IbKa KOHTPOJIBHUX pOOIT (YacTUH) (HaNpHUKIa/, Bl OJHOTOAMHHI KOHTPOJIbHI POOOTH, Y TPU
KOHTPOJIbHI poO0TH 10 30 XBUIIMH), KOXKHA 3 SIKUX OLIHIOEThCS 0 R, OaiiB 1 ckilafgaeTses 3 2-5

3aB/IaHb, K1 OLMIHIOIOTHCS 1O 1-4 6anu. MakcumanbHa KiJTbKICTh 0aiiB B cyMi 3a Bci KP cknamae 25
OauiB (25:% R ). Kumpkicte KP, iX cTpykTypa Ta KpHTepii OLIHIOBaHHS 3aBJaHb JOBOAATHCS N0

CTYJICHTIB 3aBYaCHO.

IIpakTuune 3aBaanns Ha KP, 3a sgxe craBurhes I, 0aimiB, OLIHIOETHCA 32 TAKMMHU

KpHUTepiaMu:
— «BIMIHHOY, TOBHE P03B’si3aHHs (He MeHIIe 90% noTpibHoi indopmarii) — (1...0,9)r, Gais;

— «m00pe», MOCTaTHLO MOBHE PO3B’S3aHHS 3 HE3HAYHMMH HeAoJikaMu (He MeHmie 75% moTpiOHOT
iHdopmanii) — (0,89...0,75)r, Oanis;

— «3JIOBUJIBHOY», HEMIOBHE PO3B’sA3aHHS 3 ICBHUMH HEIOJMIKAMHU Ta JESKUMH TIOMUIKaMu (HE MEHIIe
60% noTpi6Hoi iHdopmanii) — (0,74...0,6) r, Ganis;

— «HE3aJ0BUIbHOY», PO3B’A3aHHS HE BIJIMOBIIa€ BUMOTaM JI0 PiBHS «3370BIIbHO» — () OaiB.



Teopernuyne 3anuranns (3aBaanns) Ha KP, 3a sike craputhes I, 0aj1iB, OLIHIOETHCA 32

TAKHMH KPUTEpisiMuU:

— «BIAMIHHO» — TIOBHA BIATOBiAb, HajaHI BiAMOBIAHI oOrpyHTyBaHHs (He MeHmie 90% moTpioHOT
indopmanii) — (1...0,9) r, Gaxis;

— «m00pe» — JOCTaTHhO IMOBHA BIAIOBIAb 3 HE3HAYHHMH HeIoikamu (He MeHme 75% mnoTpiOHOT
indopmanii) — (0,89...0,75)r, Ganis;

— «3aJIOBLJIbHO» — HEMTOBHA BiJIIOBI/Ib 3 ICBHUMHM HEJIOIKAMH Ta ISIKUMH OMUIKaMu (He MeHIe 60%
noTpibHoi inpopmanii) — (0, 74...0,6) r, Ganis,;

— «HE33JI0OBUIHHOY» — BIJIOBIIb HE BiJIMIOBIa€ BUMOTaM JI0 PiBHS «3aI0BUTBHO» — () OaliB.

Skuio cryneHT He 3’ siBUBCs Ha KP, oro pe3ynbTat OliHI€ThCS HyJieM OalliB.

Peittunr koxHoi yactuaun KP BBaKaeTbCs MO3UTUBHUM, SKIIO CTYJIECHT OTPUMAaB HE MEHIIE

0,6R, OamiB. SIKIIO CTyAEHT OoTpuMaB OLIHKY MeHHIy o6R, 6aniB 3a KP, To BiH 3000B's13aHuit

NepenucaTy 110 podoTy, ae He OiblIe IBOX pa3iB (Ha po3Cy.l BUKIIaJada Mo MOXKIMBOCTI OJUH pa3
70 cecii Ta oauH pa3 micid cecii). PoGoTa omiHIoeThCs He Oinble, HIK y 0,6R,  OamiB.

2.2 Po3paxynkoBa po6ota (PP) (BaroBuii 6an - 20) BUKOHY€ETHCS CTYJEHTOM B 110332y IMTOPHUI Yac
i ckmanaerbes 3 4 — 40 3aBIaHb, KOKHE 3 SIKUX OLIHIOEThCS B 0,2-2 Ganu. Beporo 8 6amiB (40% ).
3axuct PP ouintoerses B 12 6ainiB (60% ) (pekomMeHaoBaHO 3 Oanu (25% ) 3a 3aXUCT MPAKTUYHOT
yacTiHU Ta 9 6aiiB (75% )— TeopeTruHoi). PP Moske Oyt noinena Ha nexinbka PP (dacTuH), kosxHa

3 IKUX OLIIHIO€ThCS 0 R, OainiB. MakcumaiibHa KUIbKICTB OaiiB B cyMmi 3a BCl yactunu PP cxitagae

20 6amniB ( > Ry = 20 ). Slkmo PP moaineHo Ha nexinbka 4acTHH, TO OanM 3a MEpeBIPKYy Ta 3aXUCT

BHUCTABJISIIOTHCSA MPOMOPLINHO 10 BaroBoro Oainy KoxHO1 yacTuHHU. Kimbkicte wactuH PP, ix
CTPYKTypa Ta KpUTepii OLIHIOBAaHHS 3aBJaHb JI0BOJATHCS 0 CTYJEHTIB 3aBYaCHO.

Kpurepii oniHloBaHHs 3aBAaHb IPU NepeBipui:
— TPaBWIBHO 1 BYaCHO BUKOHAHE 3aBJaHHs OIIHIOEThCS B 0,2-2 Ganu;

— HCBYACHO BHKOHAHC 3aBIaHHA OI_IiHIOCTBCSI He OlIbllIe HiIXK B 60% BiIl MaKCHMaJIbHO MOJKJIHBOI

KIJIbKOCTI OaliB;
— HENpaBWJIHLHO BUKOHAHE 3aB/JIaHHS OILIHIOETHCS B () OaiB.
KpuTepii oniHioBaHHs KokHOI yacTuHU PP npu nepesipui B mintomy:
— SIKICHO BUKOHaHa pobora — § 0aiB;
— poOOTy BUKOHAHO 3 HE3HAYHUMU HEIONIKaMu — 7 OaiB;
— poOOTYy BUKOHAHO 3 IEBHUMHU HE3HAYHUMHM ITIOMUIIKaMH — 6-5 OautiB;
— poOoTy He 3apaxoBaHO (3aBJaHHS HE BUKOHaHE a00 € rpy0i moMuiku) — 0 GaiB.

J1o 3axuCcTy KOXHOT YacTHHU PP CTyIeHT TOMyCKaeThCs 32 YMOBH ITPABHIIBHOTO BUKOHAHHS BCIX
3aBJaHb 3 MOXKJINBUMHU HE3HAYHUMU HE0JIIKaMH Ta IIOMUJIKAMH, Ta HAOpaHUMU He MeHIe 5 6aiB
3a BCIO POOOTY MpH MEPEBiPIIi.



3axUCT PO3paxyHKOBOI poOOTH abo ii YacTHHU CKIAAE€ThCS 3 OIHOTO TEOPETHYHOTO
3alUTaHHA 3 MeperiKy, 0 HaJaHui y ToJaTKy 1o pobouoi mporpamu KM, Ta omHOro um ABOX
MPAaKTUYHUX 3aBJaHb, MONIOHMX /10 3aBnaHb PP (3 Temn).

Teopernune 3anuTanns Ha 3axucTi PP a0o ii yacTHHU ONiHIOETBCA 3 I OaJIiB 32 TAKMMH
KpUTepisiMm:

— «BIIMIHHO» — TIOBHA BIJIOBiIb, Ha/JaHI BIAMOBITHI 0OrpyHTYBaHHS (He MeHme 90% motpiOHOT
indopmanii) — (1...0,9)r, Ganis;

— «100pe» — JIOCTaTHBhO TMOBHA BIAMOBIAL 3 HE3HAYHUMH Heaojikamu (He meHme 75% motpiOHOi
indopmarii) — (0,89...0,75)r, Ganis,;

— «3aJ0BLJIbHO» — HEIIOBHA BIAMOBIAb 3 IEBHUMHM HEJOJIIKaAMU Ta JICSIKUMH OMIIKaMu (He MeHIe 60%

notpibHoi inpopmaii) — (0, 74...0,6) r, Ganis;
— «HE3aJI0BLIILHO» — BIJMOBIIb HE BIJIMOBI/Ia€ BUMOTaM JIO PiBHA «33JI0BIIbHO» — ( OauiB.

IIpakTnyne 3aBaanHs Ha 3axucTi PP ouinoersea y I, 0ajiB 3a TAKMMH KpUTEpigMH:
— «BIZIMIHHOY, TIOBHE p0o3B’si3aHHs (He MeHIIe 90% noTpidHo1 iHpopmamii) — (1...0,9) r, Gais;

— «1o0pe», TOCTaTHHO TIOBHE PO3B’sI3aHHS » 3 HE3HAYHUMH HEJoJiKaMu (He MeHmIe 75% moTpiOHOT
indopmaunii) — (0,89...0,75) r, Ganis;

— «3aJ0BUTBHOY», HETIOBHE PO3B’sI3aHHS 3 MEBHUMHU HEJONIKAMHU Ta JESIKUMH NOMIJIKAMH (HE MEHIIIe
60% motpibHoi inpopmarii) — (0,74...0,6)r, Ganis;

— «HE3aJ0BUIHLHOY», PO3B’sI3aHHS HE BIJAMOBIA€ BUMOTAM JI0 PIBHS «3a0BUIbHO» — () OauiB.
Sk1o cTyaeHT He 3’sIBUBCS Ha 3axucT PP, floro pe3ynbTaT OIiHIOETHCS HyJIeM OaiB.

Pelitunr r,, x0xHOI yacTMHM PP BBakacTbCsd NO3UTHBHMM, SKIIO CTYAECHT OTPUMAB HE
MeHlIe o,75R,  6amiB. SIKIIO CTYJEHT OTpUMAB OLIIHKY MeHIIy o,75R, 0aniB, TO BiH 3000B's13aHUI

NepenucaTi 3aXMcT 1iel poObOTH, aje He OuIbIle ABOX pa3iB (Ha po3Cy/ BHKIaladya [0 MOMXJIUBOCTI
OJIMH Pa3 J0 cecii Ta oAuH pa3 micis cecii). PoboTa ouiHIOETbCS He Olnblie HIXK Yy o,75R,  6aiB.

2.3 Excnipec-KOHTPOJIb ( BaroBuii 6ai — 5) MpoBOAMUTHCS 3 METOIO EPEBIPKH SKOCTI pOOOTH CTyIEHTa
Ha JIEKIIHHUX Ta MPAKTUYHHUX 3aHATTAX B ayAUTOPii 1 caMOCTiIHHOT poOOTH B 1M03aayJUTOPHUN Yac
IPOTATOM CEMECTPY.

Jlig Ginbin 00’ €KTUBHOI OILIHKM POOOTH CTyJAEHTa BUKJIAAad MOXE MPOBOJUTH KOPOTKI
KOHTpPOJIbHI a00 caMOCTiifHI ayauTopHi poOotu TpuBamicTio 10 — 30 XBWIMH, YW 3aJaBaTu
IHIUBITyaTbHI TOMAIIHI POOOTH.

B kiHIi cemecTpa BHKIJIaAayi, siKi MPOBOJMIN B HABYAIBHIN TPYI 3aHATTS 3 KPEIUTHOTO
MOJYJIS, Y3TOKYIOTh MIDK COOOIO 1 OIIHIOIOTh PE3yJbTaTh POOOTH CTYICHTA MPOTATOM CEMECTPY
Ha JICKIIMHUX Ta TPAKTUYHUX 3aHATTAX 1 CaMOCTIHHOI poOOTHM B mo3aaynutopHui vac. [Ipum
BHCTABJICHHI PEHTHHTOBOI OI[IHKH 3a €KCIPEC-KOHTPOJIb BHKJa/Jadl BPaxOBYIOTh BiJBIAyBaHHS
CTYZICHTOM 3aHATh MPOTSITOM CEMECTPYy, BYaCHY Ta SKICHY 37a4y KOPOTKHX KOHTPOJBHHX,
CaMOCTIMHUX Ta IHIUBIAyaJbHUX JOMAIIHIX pOOIT, poOOTY CTYAECHTAa Ha 3aHATTAX. 3HAYCHHS
PEUTHHTOBOI OIIIHKH 33 €KCIPEC-KOHTPOJIb JOBOAUTHCS JI0 CTYJCHTIB HA OCTAHHBOMY 3aHSTTI.



KpuTepii HapaxyBaHHs1 0aJIiB 32 eKCIIpec-KOHTPOJIb:

— aKTHBHA TBOpYa po0OTa CTYACHTA MPOTATOM CeMeCTpy — 5-4 Oanu;

IUTiHA poOOTa CTYICHTA MPOTATOM CEMECTPY 3 HE3HAUHUMHM HeloIikaMu — 3-2 Oaiu;

CTYZCHT MPAIIOBAB MPOTATOM CEMECTPY, ajie 3 IEBHUMH HEJOIIKaMU Ta MOMUIIKaMH — 1 6ai;

nacuBHa pobora — 0 GaiB.

3. Kanennapna npomixkHa aTtecranisi ctyqeHTiB (Ha 8 ta 14 TwxkHsax cemectpi) 3 KM nmpoBoautbes
BUKJIaIa4aMH 32 3HAUYEHHSM MOTOYHOTO PEUTHHTY CTyIEHTa Ha 4Yac arectauii. SIKmio 3HadeHHs
nporo peitunry He menme 50% BiJ MakCUMaJbHO MOXIIMBOIO Ha yac aTecTallii, CTyIEHT
BBQ)KAETHCS aTECTOBAaHMM. B iHIIOMY BHMIIaJKy B aTecTamilHill BiZOMOCTI BHCTaBIISETHCS «HE
aTecTOBaHO». TaKoX HE aTeCTYEThCS CTYACHT Y pa3i HeBUKOHAHHS a00 HE 3aXHCTy Xo4a O O/Hi€ 3
yactuH PP, TepmiH monmaHHs sikoi OyB 10 THXKHS NPOBEAEHHS arecrallii, abo He HamucaB Ha
MO3UTHBHY OIIIHKY BCi, 3aIJTAHOBaHI Ha I1el Jac, yactuau KP.

4. 3aoxouyBaubHi (I,) i mrpadmi (1, ) 6amm:

1. TIpuszoe micie y GpaKyIbTeTChKii oniMIial -(+) 1-4 6am;
2. Tlpusose micue B kadeapanbHiil oxiMImiazi - (+) 1-5 Oauis;
3. 3a yMOBH SIKICHOI MIATOTOBKH 1 aKTUBHOI pOOOTH Ha 3aHATTI OJHOMY

a00 TBOM KpalluM CTYJIEHTaM MOXE J0JaBaTUCS SIK 3a0X0UyBaHHS - (+) 1 6am;
4. 3a KOoXeH TWXKACHb 3aTPUMKU BUKOHAHHS YU MOJIaHHS Ha MEePEBIPKY

onHi€l 3 yacTuH PP 6e3 moBakHUX MPUYUH -(-) 1 0am;

5. BiacyrHicTh Ha 3axucTi ofHi€T 3 yacTuH PP 6e3 moBaKHUX MPUYKH -(-) 1 6an.

Cyma sx mrpapHux I, = er , TaK 1 3a0X04yBaJIbHUX I, = ZQ 0aJiB HE Ma€ MEepeBUILYBaTH

0,1R. =5 Ganis.

5. Heo0xigHOIO YMOBOIO IOMYCKY CTYJI€HTA 10 €K3aMeHY 3 AUCLUIUTIHU € TO3UTUBHUN PEUTHHT 3 yCiX
dbopM cemecTpoBoi arecTarlii (MO3UTUBHUN pedTUHT 3 ycix yacTuH KP ta PP, He menme 27 6aniB).
Crynentu, siki HaOpaqu NpOTArOM cemecTpy MeHmie 27 06amniB, 3000B’s3aHi J0 MOYATKY
eK3aMeHalliifHo1 cecii MiABUIIMTH HOro, YCYHYBIIM HMOTOYHI 3a00proBaHOCTI, IO MPHU3BEIU J0
[IbOTO, 1HAKIIIE BOHU HE JOMMYCKAIOTHCA N0 €K3aMEHYy 3 II€l AUCIUIUIIHU 1 MaOTh aKaJIeMIYHY
3a00pTrOBaHICTb.

6. Ex3amenauiiina po6ora ( Baroswuii 6an - 50) mpoBOAUTHCS BIAMOBIIHO 10 HABYAIBHOTO TIAHY Y
BUTJISAJII CEMECTPOBOTO €K3aMEHY B TEPMiHU, BCTAHOBIIEHI Ipa)ikoM HAaBUATHHOTO MPOIIECY Ta B
o0cs131 HaBYAJIBHOIO Martepiajly, BH3HA4YeHOMY poOOYOI0 mporpamoro aucuuiuiind. dopma
IPOBEICHHS CEMECTPOBOTO KOHTPOJIIO — KOMOIHOBAHa, 3MICT 1 CTPYKTYypa eK3aMeHalliifHuX OieTiB
(KOHTPOJBHUX 3aBJIaHb) Ta KPHUTEPii OIIHIOBAHHS BHU3HAYAIOTHCsA pimeHHsM kadenpu. Ha
KOHCYJIBTAIlll JOBOJATHCS IO BiJjoMa CTYACHTIB TMpaBUjia TPOBEICHHS €K3aMeHY, KpuTepii
OI[IHIOBAHHS, CTAPTOB1 PEUTHUHTH, a TAKOK 3a3HAYAETHCS, XTO HE IOMYIIEHUH JI0 €K3aMEHY 1 3 SKOi
npuurHU. Ha ek3aMeHi CTyIeHTH BUKOHYIOTh MUCBMOBY KOHTPOJIBHY poOoTy. Koxen Oinert, sk
MIPABUIIO, MICTHTh JIBA TEOPETUYHUX TMHUTAHHS 1 JIBa MPAKTUYHUX 3aBIaHHS (200 ABa TEOPETHUHUX
MUTAHHS 1 TPU IPAKTHYHUX 3aBaHHs). [lepernik TeOpeTUIHHUX MUTAaHb Ta TEM MPAKTUYHUX 3aBJaHb
HaBeJICHUH y METOAMYHUX PEKOMEHIAIISX /10 3aCBOEHHS KpeTUTHOTO Moayisi. KoxHe TeopeTnuHe



NUTaHHS OLIHIOEThCS Y 13 OaniB, a mpakTuyHe — 12 GamniB (1 TeopeTHUHE MUTAHHS 1 MPAKTUYHE
3aB/IaHHSA OI[iHIOIOTECA y 10 GaiB).

Jnst GinmbIn 00'€KTUBHOI OIIHKM PIBHS IMIATOTOBKH CTYACHTA €K3aMEHATOPOBI HANA€THCS
IIPABO 33JIaBaTH JIOJAATKOBI MUTAHHS B MEKaX HABYAJILHOI MPOTrPaMH.

Cucrema OIIiHIOBaHHﬂ TCOPETUYHOI'O MUTAHHSA:

— «BIAMIHHO» — TIOBHA BIAMOBiAb, HaJaHl BiAMOBIAHI oOTpyHTYBaHHs (He MeHiie 90% mnoTpiOHOI
iHdopmarii) — 13-12 6amnis (10-9 6ainiB);

— «100pe» — JOCTaTHhO TMOBHA BIAIOBIAb 3 HE3HAYHWMH HeIoJiKamu (He MeHme 75% mnoTpiOHOT
iHpopmMmartii) — 11-10 6anis (8-7 GauiB);

— «3aJ0BUIHHOY» — HETIOBHA BIMIOBI/Ib 3 IEBHUMH HEJI0JIIKaMU Ta JICSIKUMH ToMHJIKamu (He MeHie 60%
noTpibHoi iHdopmartii) — 9-8 Ganis (6 GaniB);
— «HE33JI0BUIBHO», BIJIIIOBIIb HE BiJIIIOBIAa€ BUMOTAM JI0 PiBHS «3aI0BUTBHO» — () OaiB.
CucreMa OiHIOBAHHS PAKTHYHOIO 3aBJAHHS:
— «BIIMiHHOY», IOBHE p0o3B’s13aHHs (He MeHIIe 90% nmotpibHoi indopmarii) — 12-11 6anis (10-9 6ani);

— «a00pe», TOCTaTHhO TMOBHE PO3B’S3aHHS 3 HE3HAUHUMHU HeAodikamMu (He MeHmie 75% mnoTpiOHOL
iHdopmarii) — 10-9 6anis (8-7 6amniB);

- ((Sa)IOBiJ'IBHO», HCIIOBHE pOSB’S[SaHHSI 3 IIEBHUMHU HeI[OJ'[iKaMI/I Ta OJEAKUMHU ITOMUIIKaMU (He MCHIIIC
60% moTpibHOI iHpOopMartii) — 8-7 OamniB (6 OamiB);

— «HE3aJI0BUILHOY, BIMOBIIb HE BiJIMOBia€ BUMOTaM JI0 PiBHS «3a10BUIbHO» — () OaiB.

[Ticnst ormiHIOBaHHS BIAMOBiNEH CTY/JACHTa Ha €K3aMeHl (BUKOHAHHS €K3aMEHAIliHO1
KOHTPOJIbHOI poOOTH Ta BIANOBIJEH Ha JOAATKOBI MUTAHHS) BUKJIaAad MiApaxoBye cymy I OaiB 3

eK3aMeHaIliifHOT poOOTH. PEHTHHT I BBaXKaeTbCS MO3UTUBHUM, SKIIO CTYJCHT OTPUMAB HE MEHIIE
0,6R: =0,6-50=30 OamiB. Skmo cTymeHT oTpuMaB oOuLiHKY MeHmy o6R.=30 ©0amiB, TO

eK3aMeHalliifHa pooora oriHoeTbes B 0 6ais.

[Tin yac BUKOHAHHS eK3aMeHaI[iiiHOi po0OTH (MATOTOBKM [0 BIANOBiAI) CTYACHTH
3000B's13aH1 TOTPUMYBATHCS BiANOBIAHUX BUMor Kadenpu. IIpu BusBieHH1 (akTy BUKOPUCTAHHS
CTYZICHTOM HEJ03BOJICHUX MarepiajiiB, BHKJIaJay Mae€ IMpaBO NPUIIMHHUTU CKJIAQJaHHS €K3aMeHY
CTYJEHTOM 1 BUCTaBUTH HE3aJ0BUIbHY OIIHKY. [Ipy mopyieHH1 CTy1€HTOM BCTaHOBJIEHUX MPaBUI
BHYTPILIHHOTO PO3MOPSJIKY a00 MOpaNbHO-€TUUYHHUX HOPM IOBEIIHKM HAa €K3aMEHI BUKJIAJay Mae
MpaBO YCYHYTH WOTO BiJ CKJIaJaHHA €K3aMEHy 3 TO03Ha4ykow '"yCyHEeHWH'" B eK3aMeHaIlliHii
BIJIOMOCTI.

7. Po3paxyHkoBa IIKaJa PeHTHHTY POOOTH CTY/IEHTA NPOTSTOM CeMecTpy

Peiituarosa ominka ( RD ) 3 kpeautHOrO MoOmysms, Qopmyerbcsi sIKk cyma OalliB MOTOYHOI

YCIIIIHOCTI HABYAHHS — CTAPTOBOTO PEUTHHTY I, = Z I, , €K3aMeHalIHUX OaliB I, 3 ypaXyBaHHAM
K

mrpagHux I, = Z I, T 320X04yBalIbHUX I, = Z r, Oauis:

RD=F 4+l +0+0, =Y L+l + > L+ 1,
K



Mesxero He3aJOBUIPHOTO HaBYaHHA B yHIBepcHTeTi Bu3HaueHo 59 OaniB 3a 100-6ampHOIO
PEUTHHTOBOIO IKAJIOKO.

Tabmurs BiAMOBIIHOCTI PEUTHHTOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvxicmo b6anie Oyinka
100-95 BigmiazO
94-85 yxe nobpe
84-75 Jo6pe
74-65 3a10B1JIBHO
64-60 JlocTaTHBO
Memnize 60 HeszagosinpHO
He BuKOHAaHI yMOBH JOMYCKY He nonymieno

9. [OopaTtkoBa iHpopmauia 3 gucumnaiHm (OCBiTHbOro KOMNOHEHTA)

HepeniK IIUTaHb, SIK1 BUHOCSIThCS Ha CCMCCTpOBI/Iﬁ KOHTPOJIb:

[epsicHa ¢pyHkuis. Bnactuocti. HeBusHaueHwmii inTerpan. TeopeMu icHyBaHHS IEPBICHOT Ta HEBU3HAUCHOTO iHTErpaa.

OCHOBHI BJIaCTUBOCTI HEBU3HAYEHOTO iHTErpasa.

[aTeTpyBaHHS YaCTHHAMH Yy HEBU3HAYCHOMY IHTETpaJli.

3amMiHa 3MIHHOT B HEBU3HAUYCHOMY IHTETPAIIi.

IHTerpyBaHHs HalnmpocTimmX (eJIeMeHTapHHUX) APOOiB MEPIINX TPHOX TUIIIB.

InrerpyBanHs (QyHKLIH, pariioHaJbHUX BIIHOCHO CHHYCa 1 KOCHHYCAa, 33 JOIIOMOT0I0 YHIBEpCaJIbHOI TPUTOHOMETPHYHOT

MiICTAHOBKH.

7. IurerpyBanHs (QyHKLIH, pallioHAIbHAX BiTHOCHO CHHYCA 1 KOCUHYCa 1 HEMAapHUX BIIHOCHO CHHYCA YM KOCHHYCa Ta
MapHUX BiTHOCHO CHHYCA 1 KOCHHYCa OJJHOYaCHO. YacTHHHI BUIAIKH.

8. IurerpyBanHs ippauioHanbHUX QyHKUiN. [HTErpyBanHs QyHKLIH, 1110 MICTATH KBaPaTHUI TPUUJICH.

9. IHTerpyBanus OiHOMianeHUX Audepenmianis. Teopema I1.JI. UeOumena.

10. TpuroHOMeTpHYHI MiACTAaHOBKH.

11. 3apmaui, SKi IPUBOIATH 10 MOHATTS BU3HAYCHOTO 1HTETpaa.

12. O3HavyeHHS BU3HAUCHOTO IHTErpaa, HOro reOMeTpUIHUH i Hi3MIHHN 3MICT, TeOpeMa iCHyBaHHS.

13. OcHOBHI BIacTHBOCTI BU3HAYCHOTO iHTETpaa.

14. Tarerpan i3 3MiHHOIO BepXHBOIO Mexkero. Teopema bappoy. Hacminkn.

15. OcHoBHa (opmyia iHTerpanbHoro yuciacHHs (popmyna Herotona - JleliOHina).

16. IuTerpyBaHHS 4acCTHHAMHU Y BU3HAUYCHOMY iHTerpaji. PekypenTtHa dhopmyia.

17. 3amina 3MiHHOI y BU3HAYEHOMY 1HTETpaJIi.

18. OOuucIieHHs IO IIOCKUX (iryp B I€KapTOBUX KOOPAWHATAX.

19. OOuucieHHs oL KPUBOJIHIHHOTO CEKTOpA.

20. OOu4HCIIeHHS IOBXKUH AYT KPUBUX.

21. OGumcneHHs 00’ €MiB TiJI.

22. OOG4YHCIEeHHS IUION] TOBEPXOHb 00epTaHHS.

23. HesnacHi iHTerpanu 1-ro poxy: o3HaueHHs Ta 03HAKH 301kHOCTI. AOCONMIOTHA 301KHICTB.

24. HesnacHi iHTerpanu 2-ro poxy: 0O3Ha4€HHS Ta 03HAKH 301KHOCTI. AOCOIIOTHA 301KHICTB.

25. IonstTrs o6nacti. O3HaueHHs QyHKIIT IeKUTbKOX 3MiHHUX. OCHOBHI ITIOHATTSL.

26. I'panuns i HeniepepBHICTh QYHKIIT IeKUIbKOX 3MiHHUX. BiiacTuBocTi yHKIIN IEKIIBKOX 3MIHHHUX, HETIEPEPBHUX B
oOMexeHi# 3aMKHYTii obmacTi.

27.YactunHi noxiaHi GyHKIIT AEKiTEKOX 3MIHHHX. [ €OMETPHYHHUH 3MiCT YaCTHHHUX MOXIMHUX (YHKIIIT ABOX 3MIHHHX.

28. IudepenuiroBanns QpyHKIIi AeKinbkox 3MiHHUX. HeoOxinHl ymoBH audepenuitoBanns. JloctaTHi yMOBU TU(epeHIiFOBaHH
(hyHKIi{ JeKTbKOX 3MiHHUX.

29. ToBHwuii nudepentian GpyHKIIT ASKITbKOX 3MIHHUX, BIACTUBOCTI 1 3aCTOCYBaHHS /10 HAOIMKEHUX O0YHCIICHD.

30. JudepenuiroBanHs CKIaIHOT PYHKINT AeKiTbKOX 3MiHHAX. [ToBHA TOXiTHA.

31. Teopema npo iHBapiaHTHICTH (popmu nepuioro qudepeHniana GpyHKmii AeKiTbKOX 3MIHHUX.

32. HesiBHa dynkuis. Teopema icHyBanHs HesiBHOT yHkuii. [ToxigHa HesiBHO 3a1aHo0i QyHKIIIT.

33. YacTuHHI OXi/THI BUIIUX MOPSAKIB QPYHKIIT NeKinbKoX 3MiHHAX. TeopeMa mpo mimani moxifgsi. Judepeniiamm BUmmx
HnOpsAKiB (PYHKINT NEKITBKOX 3MiHHUX.

34. JloTn4HA IIONIMHA 1 HOPMaJb IO TIOBEPXHI.

35. EkctpemyMm (yHKIIIH AeKiIbKOX 3MiHHKX. HeoOXimHa yMoBa ekcTpeMyMy. JlocTaTHI yMOBH eKCTpeMyMy GYHKIIT ABOX
3MIHHHX.

36. Haiimeniie i Ha#OLIbIe 3HaYCHHS (QYHKIIIT B OOMEKCHI 3aMKHYTii 001acTi.

37. qudepenmiaapHi piBHSHHS 1-r0 TOPSIAKY: OCHOBHI MOHSTTS. 3amxada Komri. Teopema icHyBaHHS Ta €IMHOCTI PO3B’SI3KIB
3amaui Komri.

38. TudepenmiaapHe piBHSIHHS HEPIIOTO MOPSAAKY 3 BIAOKPEMIIIOBAHMMHU 3MIHHHUMH: O3HAYCHHS 1 IHTEIPyBaHHSI.

39. OHOpiHE BiAHOCHO 3MIHHUX JU(epeHIliajJbHe PIBHSIHHS MEPUIOTO NOPSAKY: O3HAYCHHS i IHTErpyBaHHSI.

40. Jliniiine nudepeHLiaibHe PIBHSIHHS IIEPLIOTo MOPSIKY: O3HAYEHHS I IHTerpyBaHHs.

41. TucepeHuianbHe piBHIHHA bepHyui: 03HaYeHHS i IHTETpyBaHHS.

ouhkhwhE



42. TucepeHuianbHi piBHAHHS BUIIMX TOPSAKIB: OCHOBHI MOHATTA. 3anada Koi. Teopema icHyBaHHS Ta €IMHOCTI PO3B’S3KIB
3agaui Komi.

43. TucepeHuianbHi piBHAHHS, 10 JOIMYCKAIOTh 3HWKEHHS HOPSIKY.

44. CtpyKTypa 3arajJbHOTO PO3B’ 3Ky JIIHIHHOTO OHOPIIHOTO AudepeHIiaTbHOrO PiBHIHHS.

45. CtpyKTypa 3arajJbHOT0 po3B’ 3Ky JIIHIHHOIO HEOJHOPIAHOTO AU(epeHIiaIbHOTO PiBHAHHS. [IpuHIMI cynepo3uiii.

46. JliniiiHe oqHOpinHe qudepeHIiaIbHe PIBHSIHHS APYroro MOPsIKY 3 HOCTIHHUMU KoedimieHTaMu. 3HaX0PKEHHS 3arajibHOTO
po3B’s13ky MetonoM Eitnepa y BUnaaky npocTHx AiCHIX KOPEHIB XapaKTepUCTUYHOrO PiBHAHHSA Ta Y BUIIAAKY KPATHUX
KOpPEHIB XapaKTePUCTHIHOTO PiBHSIHHS.

47. JliniitHe omHOpinHE MudepeHITiaTbHe PIBHIHHS APYTOro MOPSIKY 3 MOCTIHHIMHA KoedirieHTaMu. 3HaX0HKeHHS 3arallbHOTO
po3B’s13ky MeronoM Eiinepa y BUNagKy KOMIUIEKCHO-CIIPSDKCHUX KOPEHIB XapaKTePHUCTHYHOTO PiBHAHHSL.

48. Merton Jlarpamxka Bapiamii JOBITPHUX CTaJINX IS JTIHIHHOTO HEOAHOPIAHOTO TU(EPEHIIaTbHOTO PIBHIHHS 2-TO MOPAIKY.

49. JliniliHe HeoTHOPiHE AU(epeHLialIbHe PIBHSIHHS 2-T0 NOPAAKY 3 MOCTIHHUMH KoedillieHTaMu. 3HaXOPKEHHSI YaCTUHHOTO
PO3B’SI3Ky METOJIOM MiAOOpPY JUIst JIIHIHHOTO HEOJHOPIAHOTO AN(EPEHIIATbHOTO PIBHSIHHS 31 CIIENiaIbHOIO TIPaBOI0
YaCTHHOIO.

50. HopmanbHa cucteMa 3BUYaifHUX AUQepeHiaabHuX piBHSIHb. OCHOBHI MOHATTA. TeopeMa iCHyBaHHS Ta €JMHOCTI
po3B’s3kiB 3amaui Korri. MeTo1 BUKITFOUCHHS.

51.3anxayi, siKi OPUBOIATH 10 MOHATTS MOABIMHOTO IHTErPay.

52. TlopBiiiHuii iHTETpal: O3HAYCHHS, iCHyBaHHS Ta OCHOBHI BJIACTHBOCTI.

53. O6uncieHHs MOABIHHOTO IHTETpaja B AEKapTOBill CHCTEMi KOOPIMHAT.

54. O6uncieHHs MOABIHHOTO IHTETpaja B MOJAPHIN CHCTeMi KOOpAWHAT.

55. 3amiHa 3MiHHUX B IIOABIHHOMY iHTErpaJIi.

56. O6unciieHHs KOOpAMHAT EHTPa Mac Ta MOMEHTIB iHepIii II0CcKoi (irypu.

57.3amava, 10 IPUBOANTE 10 MTOHATTS MOTpiitHOTO iHTerpary. [loTpiifHuil iHTeTpat: 03HAYCHHS, iICHYBaHHS.

58. [NoTpiiiHuil iHTErpa: O3HAUCHHS, ICHYBaHHS Ta OCHOBHI BJIaCTHBOCTI.

59. INoTpiiiHuii iHTErpal B JEeKapTOBii CHCTEMI KOOPAMHAT 1 HOTO OOYUCIICHHS.

60. 3amina 3MiHHOT B TOTpiitHOMY iHTerpasi. O04HCIIeHHS TOTPIHOTO 1HTErpaia B UMITIHAPHYHINA CUCTEMI KOOpAMHAT.

61. 3amina 3MiHHOT B IOTpiiiHOMY iHTerpaini. O04ncIIeHHs TOTpiiHOTO iHTerpana B chepuuHiil cucTeMi KOOpHMHAT.

62. KoopauHaTH IIeHTpa Mac Ta MOMEHTH 1HEpIlil MPOCTOPOBOI 00JaCTi.

® MOXJIMBICTh 3apaxyBaHHs cepTU(IKATIB NMPOXOPKEHHS TUCTAHIINHMX YU OHJAMH KypciB 3a
BIJIMOBIIHOI0O TEMATUKOK (TIICTsl TMOTO/KEHHS 3 JIEKTOPOM HE Mi3HIIIE HDK 3a JBa MICSAIl 10
eK3aMeHY).

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKnapeHo

CTapIlIUM BHKJIaiaueM Kadeapu MareMaTnyHoi (i3zuku Ta audepeniiansHux piBHIHb MO

Bnagimipoum Bosogumupom MukoalioBuueM;

CTapIINM BHKIIaJadeM Kadeapu MaTreMaTHaHO1 Pi3uku Ta qudepeHianbaux piBHIHE OMO, kanm. (i3.-mMat. HayK
[Mmmnenko BiToro AHaTOIIBHOIO.

VYxBajeno kapenporo maremaruuroi ¢isuku ta audepermianpiux pisasap OMD  (mpotoxom Ne 8 Bix

23.05.2024)
Ioromxeno Meroanunoro komiciero IATE (mpotokoi Ne 10 Bix 25.06.2024)



