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Mporpama HaB4Ya/bHOI AUCLUNNIHU

1. Onwuc HaBYanbHOI AUCUUNAIHNY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3yaAbTaTh HaBYAHHA

MeTor0 HaBYaIbHOI JTUCHMIUIIHA € (OPMYBaHHS y CTYJIEHTIB 3JaTHOCTEH BUKOPHUCTOBYBaTH METOJIU

MaTeéMaTHYHOI'O aHani3y JUIA

OBOJIOAIHHS ~HEOOXITHUM MaTEeMaTHYHUM arapaToM, IO JO0IoMarae
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aHaJi3yBaTH, MOJEIIOBATH Ta PO3B’SI3yBaTH NPUKIAIHI 1HXKEHEPHI 3ajadi i3 3acCTOCYBaHHIM, /€ Ie
MOJKJIMBO, OOUHCITIOBAILHOI TEXHIKMY.

IIporpamHi KOMIETEHTHOCTI:
3araabHi komnerenTHocTi (3K)
3K 1 3xatHicTh 10 aOCTPAKTHOTO MUCJICHHS, aHATI3y Ta CHHTE3Y.
3K 2 3nmaTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYyAIisAX.
3K 6 3matHicTh A0 TONIyKy, 0OpOOJICHHS Ta aHali3y iH(opMalii 3 pi3HUX JHKEpeT.
IIporpamui pesyabratu Hapuyanusa (ITPH)

I1IPH 5 3HaTH 1 3acTOCOBYBATH BIJANOBIAHI MaTEeMaTH4YHI TOHATTSA, METOIW JOMEHHOTO,
CHCTEMHOT'0 1 00’ €KTHO-OPI€EHTOBAHOTO aHANI3y Ta MATEMaTUYHOT'O MOJICITIOBAHHS JJISi PO3POOKU
IIPOrPaMHOT0 3a0€3IICYCHHS.

I[IPH 11  BuOuparu BuXimHi JaHi A MPOEKTYBaHHS, KEPYIOUHCHh (POPMATBHUMHU METOJAMHU OIHUCY
BUMOT Ta MOJICITIOBaHHSI.

daxoBi komnereHTHocTi (PK)
®K 14 31aTHICTH JI0 AITOPUTMIYHOTO Ta JIOTIYHOTO MUCJICHHS.

2. MpepekBi3nuTn Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpamoto)

BuBuaetscsi B nmpyromy cemecTpi Ha 0a3l Kypcy JiHIHHOI anreOpu Ta aHaJIITHYHOI T'eOMeTpii,
MaTeMaTHYHOTrO aHawi3y 1.

Busuenuit matepian € 6a3010 151 BUBUEHHS KypCy Teopii HMOBIPHOCTI.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Poznin 3. [nTerpanbHe uncieHHsa (PyHKIT OJIHI€T 3MIHHOT

1) Busnauenuii inmezpan: 3adaui, siKi npUoOsMs 00 NOHSAMMS GUSHAYEHO20 [HMESPala, O3HAYEHHS.
BU3HAYEH020 [HmMe2pana, OOCMAMHI YMOBU [HMeSPYBaAHHA (QYHKYIl, 61aCmMuBoCmi BUHAYEHO20
iHmezpana; meopema npo OYiHKY U3HAUEHO20 iHmezpana ma ii 2eomempuyne miyMadeHts, U3HAYeHUl
inmezpan Ak @QYHKYiA 3MIHHOI B8epXHbOI Medci IHmezpy8anHs, HenepepsHicmv yici @yuxyii, il
oughepenyitiognicms,; Gopmyna Hvromona-Jleubniya, 3amina 3MIiHHOI Y BUSHAYEHOMY [HmMezpaii,
IHmMe2py8anHHs YACMUHAMU Y BUHAYEHOM) IHMe2pai, IHmespy8ants Yiiux 000amHux Cmenenie Cunyca i
KOCUHYCA; O0OYUCIeHHA naow gicyp y O0ekapmosii cucmemi Koopounam, niowa gicypu 6 noiapHill
cucmemi KoopouHam, obuYucienHs o0'emy mina 3a 8i00MUMU NIOWAMU U020 NAPANENbHUX Nepepi3is;
00'em mina obepmaHua, CNPAMIEHICMb NIOCKOI Kpugoi; 008dcuHa Oy2u NIOCKOI Kpueoi npu pi3Hux
cnocobax ii 3a0anHs; 008JHCUHA Oy2U NPOCMOPOBOI KpUusoi, eninmuyHi inmeepanu, OOYUCIeHHSA NIoWi
NOBEPXHI 0bepManHs; CMAMUYHi MOMEHMU Ma KOOPOUHAMU YEeHMpPY MAc MamepianvHoi oyeu ma
mamepianvHoi naockoi gicypu, meopemu Ilanna-Iynvoina, momenmu iHepyii; Memoou YuceibHO20
iHmezpy8anHs: Gopmyau npaMOKYMHUKIG, mpaneyili ma napaoo..

2) Heenacni inmezpanu; inmezpanu, 3a1excHi 610 RaApamempie: HesidCHi IHme2panu 6i0 0OMeHCeHux
@DYHKYIT N0 HEOOMEIHCEHOMY NPOMINCKY THMeSPYBAHHS, 20108HE 3HAUEHHS, OOCMAMHI 03HAKU 30IHCHOCMI
ma po30idHCHOCMI HeBIACHUX IHMe2panié 6i0 000amHux @YHKYIU;, aOCONOMHA 30IHCHICMb, HEBNACHI
iHmezpanu 8i0 HeoOMeHCeHUX QYHKYIN N0 0OMeHCEHOMY NPOMINCKY IHMeSPYBAHHI, 201068HE 3HAUEHHS,
docmamui  03HaKu 30I0CHOCMI Ma pPO30IHCHOCMI HEBIACHUX [HMe2panie 6i0 000amHUX @OYHKYIU;
abconmomua 30ixcuicms, Iumeepanu, 3anedchi 6i0 napamempis. Henepepsuicmo. /Jughepenyioeanns ma
IHmMe2pyBanHs 3a NaApamMempom, HeslACHl iHmespanu, AKi 3aniexcams 6i0 napamempis, 2ama- ma bdema-

@yHxyii.
Poznin 4. ®yHKIiT KUTBKOX 3MIHHUX

3) Honammsa ¢ynxuii xinvkox sminnux. I'panuys ma nenepepenicme. /Jugpepenuiosanns ma
3aCMOCY8AHHA NOXIOHUX: OCHOBHI NOHAMMIL: BU3HAYEHHS e8KII0060I 8I0CMAHI MidC 080MA MOUKAMU 8



0OacamoguUMipHOMY NPOCMOPI; OKiN; GHYMPIUIHSA, MeNCO8d, 308HIUH MOUKU MHONCUHU, BI0Kpuma ma
3AMKHEHA MHOJICUHA, 001acmb, NOHAMMSA OYHKYIT KilbKOX 3MIHHUX, HenepepeHicms 6 mouyi, 8 obiacmi,
8 3amkHeHili obaacmi; meopemu Kowi i Betiecpwmpacca npo HenepepsHi QyHKYil; piGHOMIpHA
HenepepsHicmb, meopema Kanmopa; @yuxyis 060x 3minHux, ii obnacmv 6UHAYEHHS, 2e0MempuyiHe
maymadenHs QYHKYii 080X 3MIHHUX, YACMUHHI NOXIOHI Nepuloco NOPAOKY: O3HAYEHHS, 2eoMempuiHe
maymadenHs O YHKYii 080X 3MIHHUX, OughepeHyillo8Hicmb QYHKYIL KIIbKOX 3MIHHUX 6 MOUYL:
O3HAYEeHHsl, HeoOXIOHa YMO08a, O00CMAMHS YMO8A, NOGHUU Ougeperyian ma 1020 SUKOPUCMAHHA )
HAOAUNCEHUX 0OUUCTEHHAX, NOXIOHA CKAAOeHOI YHKYII; NOBHA NOXIOHA; OOMUYHA NIOWUHA MA HOPMAlb
00 NOBEPXHI,; 2eOMempPUYHe MIYMAYEHHs NOBHO20 Jughepenyianra QyHKYii 080X 3MIHHUX, HEABHA (DYHKYIs,
meopema npo iCHYy8aHHA HesA8HOI (yHKYil; meopema npo Ougpepenyitosants Hes8Hoi YHKYIl; NnoXioHi
sUWUX NOPAOKIE, meopema Npo Miwani noxXioui, oughepenyianu suwux nopsokis, gopmyna Tetinopa ons
@YHKYIT 080X 3MIHHUX, NOHAMMS NPO 0COOAUBI MOYKU KPUBOL; eKcmpeMyM (DYHKYII KiIbKOX 3MIHHUX,
HeoOXIOHI yMO8U eKcmpemymy (DYHKYIL KITbKOX 3MIHHUX, OOCMAMHI YMOGU, HAUOLIbe ma HaumeHuie
3HaueHHs (hyHKYil, HenepepaHoi 6 0OMedceHitl 3aMKHeHil obaacmi;, memoo @yHkyii Jlaepansica.

Poznin 5. 3BuyaitHi audepeHirianbHi piBHIHHS

4) 3euuaiini OugpepenyianvHi pieHAHHA RNEPWIO20 NOPAOKY: 3a0aui, 5Ki NPUBOOsmMs 00
oughepenyianvhux pieHsAHb, OCHOGHI nousmms; 3a0auya Kowi;, meopema ichysanHns ma €0UHOCHI
po38'a3ky 3adaui Kowi 0na oughepenyianvHo2o pisHAHHA Nepuio2o NOpsaoKy; 0COONUSI po38'a3Ku; noie
HAanpsMKig, [30KIiHU; Memoo NOCIi008HUX HAOIUNCEHb, OUhepeHyianvHi PIBHAHHA Nepuioco NOpPOKy 3
BIOOKDEMIIOBAHUMY  3MIHHUMU, JIHIUHI Oughepenyianvii pieHaHHA, pieHAHHA bBepuyani; piensaHus
OOHOPIOHI BIOHOCHO 3MIHHUX MA KL 3600MbCSL 00 HUX, PIBHAHHS 8 NOBHUX Oupepenyianax.

5) 3euuaitni oughepenuyianvmi piGHAHHA SUUUX NOPAOKIE: OupepeHyianbHi pPIGHAHHA SUUUX
nopsokis, 3adava Kowi; meopema npo ichysanus ma €OuHicms po3s'sa3Ky, 0esKi 6uou oughepenyianbHux
Pi6HAHb BUW020 NOPAOKY, WO OONYCKAIOMb 3HUNCEHHS NOPAOKY, NIHIUHI OupepenyianvHi pieHAHHS
008i1b6HO20 NOPAOKY, NIHIUHI OughepeHyianbHi onepamopu, ix 81acmu8ocmi, meopema npo HeoOXiOHY i
00CMAamuI0o  YMO8Y JIHIUHOI He3aNeHCHOCMI po38'a3Ki6 JNIHIUHO020 O0OHOPIOH020 OughepeHyialIbHo20
DIBHAHHA 008IIbHO20 NOPAOKY 3 HEeNnepepeHUMU 6 O0esKOMY iHmepsani KoeiyicHmamu, meopema npo
CMPYKMYPY 3A2ANIbHO20 PO36'A3KY JNIHIH020 O0O0HOPIOH020 OughepeHyianrbHo20 DpIBHAHHS O008LIbHO20
nopsioKy 3 HenepepeHumu Koe@iyienmamu; Gopmyra Ocmpoepadcvrkoco-JIiysinis, 3HAX00HCEHHS
3a2anbHO20 PO38'A3KY JNUHIUHO20 O0OHOPIOH020 OUPDEPEHYIAIbHO20 PIGHAHHA OpYy2020 NOPSAOKY 3
HenepepeHuMU Ha OesKoMYy I[Hmepsani KoeiyicHmamu 3a Bi0OMUM HEMPUBIANbHUM DPO38'A3KOM,;
meopema npo CMpPYKmMypy 3aeaibH020 PO38's3Ky NIHIUHO20 HeOOHOPIOH020 OughepenyianbHoco PIGHAHHSL
008i1bHO20 NOPAOKY, JNiHiliIHe 00HOpIOHe OJugepenyianvie pIGHAHHA O0pYy2020 NOPAOKY 31 Cmaiumu
OflicHUMU Koeghiyienmamu,; Xapakxmepucmuyne DIi6HAHHI, 3HAXOOMCEHHs 3A2dbHO20 PO3B'A3KY 8 YCiX
sunaokax, memoo  eapiayii  O00BIIbHUX  CMAIUX  PO38'A3Y8aHHA  JNIHILUHO20  HEOOHOPIOHO20
ougepenyianbHo20 pPIBHAHHA OpPY2020 NOPSAOKY, NPUHYUN HAKIAOAHHS OAs JIHIUHO20 HEOOHOPIOHO20
oughepenyianvhoco pieHAHHA, JiHillHe HEOOHOpPIOHe OughepenyiaibHe pPIGHAHHA OpY2020 HOPSAOKY 3i
cmanumu KoepiyicHmamu ma cneyiaibHolo nPasor YacmuHOW, YUCEIbHI Memoou po3e'a3y8ants 3a0ayi
Kowi ons 36uuatinux oughepenyianouux pigHsHbs.

6) Cucmemu 3euuaiinux ougepenyianvhux pieHaHb:  cucmemu OUpePeHYIaNIbHUX PIGHSHD,
Hopmanvha cucmema, 3aoada Kowi; meopema icuysanns i eOunocmi po3g'azxy 3adaui Kowi; 3acanvruil i
YACMUHHUU  PO36'AI3KU, 3A2aNbHUU [ YACMUHHUL [HMe2panu, po36's3Y8aHHA HOPMANbHOL cucmemu
MemoOOM GUKIIOUEHHS, HOPMANbHI cucmemu JiHIUHUX OUupepeHyianbHUX PiBHsHb, meopema ICHY8AHHA |
eounocmi po3e'azky szaoaui Kowi; cmpykmypa 3aeanvhoco po38'si3Ky, JIHIUHI OOHOPIOHI cucmemu;
3a2anbHUll po38'sa30K, AIHIUHI 0OHOPIOHI cucmemu 3i Cmanumu Koegiyiecnmamu i ix po3e'a30k y eunaoxy
NPOCMUX KOPEHI8 XapaKmepucmuyHo20o PiGHAHH.

7) Enemenmu meopii cmiiitkocmi: nousmms npo cCmitlKicms po36's3Ki6 OupepenyiaibHux pieHsHb,
O3HAYeHHs CMIUKOCMI Ma ACUMIMOMUYHOL cmitukocmi 3a JIAnyHosum,; cmiluKicmos HYIb0B020 PO38'A3KY
cucmemuy JIHIUHUX OughepenyianoHux pieHsaHb 31 cmaiumu Koeiyieumamu, xpumepiu Payca-I'ypesiya;
@ynxyii Jlanynosa; meopemu Jlanynosa npo cmilukicmes ma acuMnmomuyHy CmiuKicme.



Pozain 8. KpatHi iHTErpanu

8) Iloogitinuit inmezpan ma V020 3ACMOCYSAHHA: 3HAXOO0NCEHHS 00'€My YUNIHOPUUHO2O MINA;
O3HAYEHHsL NOOBILH020 THMe2pald, 1020 GlACMUBOCH, 2eOMEMPUUHULL | MEXAHIYHUL 3MICM, 0OYUCTIeHHS
NOO0GIIHO20 [THMe2paia 8 O0eKapmosux KoOpOUHAmMAx, 3aMIHA 3MIHHUX V NOOSIUHOMY I[HmMe2pani;
00UUCTIeHHST NOOBILHO20 IHMe2PaAld 8 NOJSPHUX KOOPOUHAMAX, 3ACMOCYBAHHS NOOBIIHUX IHMe2paie 00
3a0ay ceomempii ma Mexauiku. niowa niockoi ¢hieypu, o6'em yurinOpuuHo2o mina, niowa NOGepxHi,
maca HeoOHOPIOHOI NACMUHU, CMAMUYHI MOMEHMU, KOOPOUHAMU YEHMPY MAC, MOMeHmU iHepyii.

9) llompiiinuii inmezpan ma 020 3ACMOCYBAHHA: 3HAXOONCEHHS MACU HeOOHOPIOH020 MIind;
O3HAYEHHs. NOMPIUHO20 THMe2pana, o020 MEeXaHiYHULL 3MICM Ma 61acmueoCcmi, 0OYUCTIeHHS NOMPIUHO20
iHmezpana 6 0eKkapmosux KoopouHamax. 3amina 3MiHHUX Yy nompituHomy iumeepani. OoOuucieHHs
NOMPIUHO20 iHMe2pana 6 YUNHOPUYHUX MaA CepudHuUx KoopOuHamax, 3acmocy8aHHs NOMPIUHO20
iHmezpana 00 3adau eeomempii ma Mexawiku: 00'em mina, maca HeOOHOPIOH020 Mind, CMAMUYHI
MOMeHmU, KOOPOUHAMU YEeHMPY MAC, MOMEHMU [Hepyii.

4. HaBuanbHi maTtepianu Ta pecypcu
OcHoBHa JiTepaTypa

1) dy6osuk B. I1., FOpuk 1. I. Bumia maremaruka: naByaipauii nocionuk. — K.: ”A.C.K”, 2006. — C.
648. — ISBN 966-539-320-0.

2) Buma marematuka. 3i0pHUK 3a1a4: HadanbHui mocioHuk / B. I1. Jly6oBuk [ta in.]. — K.: ”A.C.K.”,
2005. — C. 480. — ISBN 966-319-036-1.

3) 30ipHuK 3aBAaHb 3 BUIIOI MaTeMatuku. YactuHa 1 / 3a pea. B. M. Buagimipos, O. A. Ilyukos, M. B.
IImurescekuii. — K.: ITomitexnika, 2003.

4) 30ipHuK 3aBaaHb 3 BUIOi MaTemaTuku. Yactuna 2 / 3a pen. B. M. Buanimipos, O. A. ITyukos, M. B.
[Imurescepkmii. — K.:ITomitexuika, 2003.

5) dynkin M. €., TroxenkoBa O. 0., Crenaxso 1. B. Buma matemaTnka: mipy4HUK Ui 3700yBadiB
cTyneHs 6akanaBpa 3a iHxeHepHuMu crerianbHocTsiMu. — K.: KIII im. Iropst Cikopcskoro, 2022. — C.
449. — URL.: https://ela.kpi.ua/bitstream/123456789/51064/1/Dudkin_V_matymatyka_22.pdf .

HoxaTkoBa jgireparypa

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

2) udepenuianbHe Ta iHTErpanbHe YUCICHHS (QYHKIIH KimbkoxX 3MiHHHX. JludepeHmianbHi piBHIHHSL
[Mpaktuxkym / 1. B. AnekceeBa [rta iH.]. — K.: HTVYY «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. I. MatemaTnynuii aHani3 : y qBox yactuHax. T. 1. — 3-e Bun. — K.: Bumia mkomna, 2005.
— C. 447. — ISBN 966-642-284-0.
4) Ulxine M. 1. MaTemaTiuHuii aHaii3 : y n1Box yactuHax. T. 2. — 3-e Bua. — K.: Bumia mkomna, 2005.

— C. 510. — ISBN 966-642-290-5.

5) I'epacumuyk B. C., Bacunpuenko I'. C., Kpasmos B. 1. Buma maremaruka. [ToBHuit Kype y nmpukiamax
1 3amavyax: HeBusHaueHui, BUBHAYEHUI Ta HEBJIACHI IHTErpaiu. 3BUYAiiHI AMQepeHIianbHl PIBHIHHSL.

[puknanni 3agaui. — K.: Kauru Yipaiaun JIT/, 2010. — C. 470. — ISBN 978-966-2331-05-9.
6) Bartle R. G. Introduction to real analysis. — Wiley, 2011. — P. 402. — ISBN 9780471433316.

7) Pugh C. C. Real Mathematical Analysis. — Springer, 2015. — P. 478. — ISBN 9783319177700. —
DOI: 10.1007/978-3-319-17771-7.

OcHOBHY Ta [OJATKOBY JiTepaTypa MOKHAa 3HAaWTH B MeEpexi IHTEpHET, B HAYKOBO-TEXHIUHIN
6i0moreni iM. I'. 1. JleHnceHKka, a TakoX B €IEKTPOHHUX pecypcax y BianosigHomy Google class.
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HaByanbHMUIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/lbHOI AUCUUNANIHM (OCBITHBOrO KOMMNOHEHTA)
Ilepenixk nexuii
PO3/ILJ 3. IHTEI'PAJIBHE UUCJEHHSA ®YHKIIIT OJHIET 3SMIHHO1
Tema 3.2. Busnauenmnii interpan

Jlexis 1. 3aoaui, sKi npueoOamMb 00 NOHAMML BUSHAYEHO20 IHmMezpany. Buznauenui inmeepan sax
epanuys inmezpanbHoi cymu. JJocmammui yMosu icHy8anHs usHaieno2o inmezpany (bez 0osedenns).
Bracmusocmi eusnauenoco inmezpany.

Busnauenuii inmeepan ax @yukyin eepxuvoi sminnoi medxci inmezpysanns. Henepepsnicms ma
ougepenyiiiosanicmo yiei hynkyii (meopema bappoy). @opmyra Hvromona - Jletibniya. 3amina

T

2
3MIHHOI Ma IHMe2pYBanHs YACMUHAMU 8USHAYEHO20 IHme2pany. 3HaAX00HCeHHsl jsin"xdx.
0

IInowa nnockoi ¢icypu 6 Oexapmosux koopounamax. Iliowa Kpueoniniinoeo cekmopa.
3naxooocenns 06'ema mina 3a 8idomumu niowamu napaneibHux nepepizie. Obuucnents ob'emy min
obepmannus. Josdxcuna naockoi oyeu, 3a0aHoi 8 0eKapmosux KoOpOUuHamax, NapamempuyHumu
PIBHAHHAMU MA 6 NOJAPHIL cucmemi Koopounam. [[oedcuna npocmoposoi kpusoi. /lupepenyian
oyeu. Ilnowa nosepxui obepmanusi.

Heeénacni inmeepanu 6i0 obmedcenux @YHKYili no HeoOMeNHCeHOMY NPOMICKY (HeenacHi
inmezpanu 1-20 pody). Heenachi inmezpanu 6i0 HeobOMedceHUX QYHKYIL NO 00MeNCeHoMY
NPOMINCKY (Heenacui inmezpanu 2-20 pooy). Hocmammui ymoeu 30idxcHocmi i po36ixcHocmi
Hegnacnux inmezpanis. Ilonamms npo abcoomuy 30ix4cHicmb.

PO3/ILJT 4. ®YHKIIT KNIBKOX 3MIHHUX

Tema 4.1. IlonsiTTst pyHKUii KiTbKkoX 3MiHHUX. ' paHuns Ta HenmepepBHICTb.
JudepeHniloBaHHS TA 32CTOCYBAHHS IOXITHUX

Eexnioie n-eumipnuii npocmip. Ocnoseni nowsamms. O3nauenns QyHxyii Kinbkox sminuux. I paghix
@yHryii 06ox 3minnux. I panuys @ynxyii 06ox 3minnux. Henepepsnicmo hynkyii 080x 3MiHHUX &
mouyi, & obaacmi, 6 3amkneHiu obaacmi. Teopemu Betiepwmpaca ma Kowi npo eracmusocmi
HenepepsHux Gyukyiu. Yacmunni noxioni yHKYii 080X 3MIHHUX, O3HAYUEHHS, 2eOMEeMPUUHULL 3MICT.
Jugpepenyitiosanicmo  @ynxyii.  06ox  sminnux.  Heobxioma ma  docmammus  ymoeu
oughepenyitiosanocmi QhyHKyii.

Tosnuii Jughepenyian yukyii 080X 3MIHHUX, 3ACMOCY8AHHA 00 HAOIUNCEHUX OOUUCTEHD.
HHomuyna niowuna ma Hopmanis 00 nosepxwi. I eomempuunuii 3micm ougepenyiana Gyukyii 0860x
sminnux. Iloxiona cxknaonoi ¢yuxyii. Ilosna noxiouna. Iloxiona neseno 3adanoi gyuxyii. I1oxioui
suwux nopsoxis. Teopema npo mivuaui NOXioHi.

PO3/ILTI 5. 3BUYAMHI JUPEPEHIIAJIBLHI PIBHSAHHSA
Tema 5.1. 3snuaiini nudepenniagbHi piBHAHHS NEPLIOT0 NOPSAAKY

Jlextist 2. 3aoaui, wo npusodsme 00 OJupepenyiarvrux pieHsans. I[lopsadok Oughepenyianrbrozo
PiBHAHHA, O03HAuYeHHA 1020 po38'a3ky. 3adaua Kowi. Teopema npo icmyeannss ma €OuHicmo
po3e'azky 3a0aui Kowi ons oughepenyianvrux pieHsans neputoco nopsaoky. ugepenyianvhi piensanns
3 8I0OKPeMAIOBAHUMU 3MIHHUMU. [{upepenyianvhi pieHAHHA Nepuo2o0 NOpsaOKY 0OHOPIOHI 8IOHOCHO
3MIHHUX.

Jinitini oughepenyianvri pisHAHHSA nepuio2o nopsaoky. Piensnus bBepuynii.
Tema 5.2. 3Buyaiini qudepeHuianbHi piIBHIHHA BUIIMX MOPAIKIB

Jinitini oughepenyianvri pieusanms n-o2o nopsaoxy. Bracmusocmi po3e'sizxie niHitiHux 00HOpIOHUX
Ooughepenyianvhux pieHsaHv. JIiHiIHO 3anedcui ma He3zaneddcHi cucmemu @yHKyil. Busnaunuk
Bponcoroco. ®@ynoamenmanvua cucmema po3e'sizkié NIHIUHO20 0OHOPIOHO20 OugepeHyianbHOl



pisHanna N-020 nopaoky. @opmyna Ocmpoepadcvkoco - Jliysinna. Teopema npo meobXiony ma
0oCmammuio yMosu ainitiHoi Hesanexchocmi poss'sskie JIOP N-2o nopsaoxy.

Teopema npo cmpykmypy 3a2aibHO20 pO38'S3Ky JNIHIUH020 O00OHOPIOH020 OughepenyianbHo2o
pisnanus. Teopema npo cmpykmypy 3a2aibHO20  pO38's13KY  JNIHIUHO20 — HEOOHOPIOHO20
oughepenyianvnozo pisHanua. Teopema npo cynepnosuyito posg'askie. Ilobyoosa uacmunno2o
pose'szky JIHIAY memooom eapiayii 008intbHUx cmanux.

Jinitine o0HOpione Oughepenyianvhe piSHAHHSA OpY2020 NOPAOKY 13 CMAnumu Koegiyienmamu,
xapakmepucmuuHe pieHAHHA, N0OY006a 3a2anvHo2o po3s'sasky. Ilobyooea Gynoamenmanvroi
cucmemu po3s'azkie JIOHY n-oco nopsoky i3 cmanumu Koeghiyienmamu. 3HAX00HCEHHA YACMUHHUX
poss'azkie JIHIY 3 cmanumu koegiyienmamu ma cneyianbHo0 npagoio YacmuHor.

Tema 5.3. Cucremu 3BH4aiiHUX JudepeHnialbHUX PiBHAHb

Cucmemu oughepenyianohux piensanv. Hopmanvni ma xanouiuni cucmemu pisHanes 3adaua Kowi.
Dopmynroeanns meopemu iCHy8aHHA ma €OUHOCMI po36'a3Ky 3aoayi Kowi. 3azanvnuti i yacmunnui
po38'a3ku, 3a2anvHull inmezpan. Po3se's30x nopmanvhoi cucmemu Memooom 8UKIIOUEHHS.

PO311J1 8. KPATHI IHTEI'PAJIN
Tema 8.1. [loasiiinmii iHTerpas Ta iforo 3acTocyBaHHA
Tema 8.2. IloTpiliHuii iHTEerpaJ Ta iforo 3acTOCyBaHHS

Jlextist 3. 3aoaui, wo npusodamv 00 NOHAMb NOOBIIHO20 MA NOMPIHO20 IHmMezpanie. Buznauenns
NOO0BIlIHO20 Ma NOMPItiHO20 iHmezpanie. Teopemu iCHYBAHHSL.

Bracmusocmi noosiiinux ma nompitinux inmeepanie. OOuucienns NOOGIUHUX mMA NOMPIUHUX
iHmez2panié 8 0eKapmosux KOOpOUHamax. 3amiHa 3MIHHUX Y noositinomy inmeepani. OouucieHus
NOO0BIIHO20 IHmMe2pana 6 NOJNAPHUX KOOPpOUHamax. Yzazanvrueni noisapri KoopouHamu.

3amina 3minnux y nompivnomy inmeepani. Obuucients nompiiuHo2o iHmezpaia 6 YuriHOPUuHUXx
ma cepuunux koopounamax. Q2ns006e 3aHAMMAL.

Ilepenix mem nekyiii, wj0 6UHOCAMbLCA HA CAMOCHITIHE ONPAYIOBAHHA
1) BnacTHBOCTI BU3HAYEHOTO iHTETpajia (IOBEACHHS).
2) Busenenns popmynu HetotoHa - JleiiOHina. [HTerpyBaHHs 4acTHHAMH.

3) Ctatu4Hi MOMEHTH Ta KOOPAMHATH LIEHTPY Mac MaTepiaibHOI AYTH Ta MaTepialibHOI IIOCKOi Dirypu.
Teopemu Ilanmna - I'ynpaina. MoMeHTH iHepii.

4) Mertoau 4rceNnbHOTO iHTerpyBaHHs. DOopMyITH MPSIMOKYTHHKIB, Tparemii Ta mapadoJt.

5) Imrerpamm, 3anexHi Bing mnapamerpiB. HemnepepBHicTb. JludepeHnitoBaHHS Ta IHTETpyBaHHS 3a
napamerpoM. HeBmacHi iHTerpasy, sKi 3aiexaTh Bij mapamerpis. ['ama- ta Oera-QyHKIIii.

6) dyHK1is ABOX 3MIHHUX, 11 00:1aCTh BU3HAUCHHS. [ eOMeTpUYHe TIyMaueHHs (PYHKIIT TBOX 3MiHHHX.
7) dudepenmianu Bumux mopsaakis. @opmyna Teitnmopa st QyHKIT 1BOX 3MIHHUX.

8) Excrpemymu ¢yHKIIT TBOX 3MIiHHHMX, HEOOXIiJHI Ta JocTaTHi yMmMoBH. Haiibinpme Ta HalMeHIIe
3HaueHHs HemepepBHOiI (yHKLII Ha oOMekeH1 3aMKHEHIM obnacTi. YMOBHUHM ekcTpemyM. Meron
¢dynkuii Jlarpamxa.

9) IMone nanpsMkiB. [3okminu. MeTo 1 mociigoBHUX HabOmKkeHb (MeTo Efepa).
10) PiBHsIHHS, SIKi 3BOJIATHCS IO OTHOPITHUX.

11) IToOyaoBa 3araabHOrO PO3B'SI3KY JIHIKHOTO OJHOPIAHOTO AM(EPECHIIATBHOIO PIBHSAHHS IPYroro
HOPS/IKY 3 HETIEpEPBHUMH KOoedillieHTaMH SKIIO BiTOMUN HOT0 HETPHUBIaIbHUHI PO3B'SI30K.

12) YucenbHi MeTOaM O3B’ s13yBaHHs 3a1aui Ko 1151 3BudaiiHux audepeHiialbHuX PiBHSIHb.

13) JliniiiHi oAHOpiAHI cucTeMH. 3aranbHUil po3B’s3ok. JIiHIMHI OJHOPIAHI CHUCTEMH 31 CTaTMMHU
Koe(dirieHTamu 1 iX po3B'sI30K Y BUTIAJKY IPOCTUX KOPEHIB XapaKTEPUCTHIHOTO PIBHSIHHS.



14) TloHsTTss TPO CTIMKICTh pPO3B'I3KIB  MU(EpCHIiaIbHUX pIBHIHb BH3HaueHHs CTIMKOCTI Ta
ACUMIITOTUYHOI cTikikocTi 3a JlsmyHoBum. @ynkiii JlsmyHoBa Teopemu JlamyHoBa mpo CTiHKicTh Ta
ACHMIITOTUYHY CTiIHKiCTh. CTIHKICTh HYJIbOBOTO PO3B’A3KY CUCTEMH JIHIMHUX IU(EpeHIialbHUX PIBHIHbD
31 cTaIMMH KoediIlieHTaMU.

15) 3actocyBaHHs MOABIMHUX Ta MOTPIHUX IHTETPaIiB.
Ilepenik npakmuunux 3aHamo
Tema 3.2. Busnauenmnii interpan

[Tpaktrune 3ansTTs 1. Busnauenuii inmeepan. @opmyna Hviomouna - Jleiibniya. 3amina 3miHHOT
ma IHMe2pyBaHHs YACMUHAMU BU3HaAyeHo20 iHmezcpany. (Ompumanua cmyoeHmamu 3ae0aus 1
YACMUHU PO3PAXYHKOBOI pobomu)

Obuucnenns niow niockux gicyp ma 06'emie min.
Obuucnennsn 0oeacunu oy2u Kpusoi. Ilnowa noeepxui obepmannsi.
Tema 3.3. HeBJjiacHi iHTerpajm ta interpaJu, 3aje;KHi Bil napamertpis

Hesnacni inmeepanu nepwioco ma opyeoeo pody. (30aua ma 3axucm 1 uacmunu po3paxyHKo8oi
pobomu ).

PO3JILT 4. ®YHKIIT KJIbKOX 3SMIHHAUX

Tema 4.1. IlonsiTTs PyHKUIT KIIbKOX 3MiHHUX. ['paHMIs Ta HenepepBHICTb.
JudepeHnitoBaHHS Ta 32CTOCYBAHHS MOXiTHUX

Dyukyii bazamvox 3MIHHUX, 0OAACMb BU3HAYEHHS, 2PAHUYS, HenepepsHicmb. dacmunni noxXioui
ma nosHuti oughepenyian. (Ompumanus cmyoeHmamu 3a80ansb 2 YaCMuHU po3paxyHKoeoi pobomu,)

Iloxiona cknraonoi ma uesagHoi (hyHkyii 6bacamvox 3MiHHUX. [JomuyHa niowuHu ma HOpMalbL 00

NOBEPXHI.
PO3/ILJ 5. 3BUYANHI JTU®EPEHIIAJIBHI PIBHAHHA
Tema 5.1. 3Bnuaiini nudepenniagbHi piBHIHHS NEPUIOT0 NOPSAAKY
[TpakTuyHe 3aHATTA 2. Hugpepenyianvni DIBHANHNSA 3 8I0OKPEeMII0BAHUMU 3MIHHUMU.

Jughepenyianvui  piensanHs 00HOPIOHI GIOHOCHO 3MIHHUX. (30aua ma 3axucm 2 4acmuHu
PO3DPAXYHK0B80i pobomu)

Jinitini ougpepenyianvui pieuanns nepuioco nopsaoky. Pienauns Bepuyani. 3adaui na ckiadanus
oughepenyianoHux pigHsaHb.

Tema 5.2. 3Bnuaiini nudepenniagbHi piBHAHHS BUIIUX TOPAIKIB
Hugpepenyianvhi pigHAHHA 6ULUX NOPAOKIS, WO OONYCKAIOMb 3HUNICEHHS NOPSOK).

Jinitini 00HOpioHi Ougepenyianvui pieHsAHHA 3 CmMaluUMu Koe@iyicHmamu, Xapaxmepucmuyne
PIiBHAHHSA, N0OOYO008A 3a42ANbHO20 PO38'3KY. [HmeepysanHs NIHIUHUX HeOOHOPIOHUX OughepeHyianbHUX
Ppi6HsAHb MemOoOoM eapiayii 00BLILHUX CIMATUX.

Heoonopioni ninitini oughepenyianvui pieHauHA 3 cmaiumu Koe@iyicHmamu ma cneyiaibHoo
APAasoI 4aACmuHoI0.

Tema 5.3. Cucremu 3BH4aiiHuX JU(epeHIialbHUX PIBHAHD
Iumeepyeanus cucmem oughepenyianbHux pieHaHb.
MKP-2 "3suyaiini oupepenyianvii pieuanusn". O2nsa006e 3ausammsi.
PO3A1JI 8. KPATHI IHTEI'PAJIN
Tema 8.1. Iloasiiiuii iHTEerpasa Ta iforo 3acToCyBaHHA
Tema 8.2. IloTpiiinuii iHTEerpaJj Ta iioro 3acToCyBaHHs

[IpakTuune 3aHATTA 3. Obuucnennss nOOGIIHUX — [HMe2pani@ 6 O0eKapmosux KOOPOUHAMAX.
(Ompumanus cmyoenmamu 3a80anb 3 4aCMuHU po3paxyHKo8oi pobomu)



3amina 3MIHHUX Y NOOGIIHOMY IHMe2Pali.
Obuucnenus nompitiHo2o iHmezpana 8 0eKapmosux KOOPOUHAMAXx.

Obuucnenns nompitiHo2o iHmMe2pala 6 YULHOPUYHUX Ma cepuyHux Koopounamax. (30aua ma
3axucm 3 wacmuHu po3paxyrnkosoi pobomu). O2ns1006e 3auammsi.

Ilepenik mem npaKkmuuHux 3aHAMb, W40 GUHOCAMBCA HA CAMOCHIIIHE ORPAYIOBAHHS
1) 3acTocyBaHHs KpaTHUX IHTETPaiB.
Ilepenik inougioyanvhux 3a60ans

PospaxynkoBa po6ota (Hactuna 1): ,,BusnadeHuii interpan’: 30ipHuK 3a80anb 3 U0 MAMeMamuKu
(munoei pospaxynxu). Yacmuna 1. Yxnaoaui: Braoimipos B.M., Ilyukos O.A., [lImueescokuii M.B.
— K.: IBL] ,, Ilonimexnixa”, 2003., PP-4, cmop. 107) Ne6, 7, 8, 9.

PozpaxynkoBa po6ora (Hactuna 2): ,,/Iudepenuiansue uncineHds GyHKIi 6araTbox 3MiHHUX: 30ipHUK
3a80aHb 3 6uUWOi mMamemamuku (munoei pospaxyuku). Yacmuna 1. Yxnaoaui: Bnadimipos B.M.,
Ihyukos O.A., UImucescoxkuti M.B. — K.: IBL] ,, Ilonimexuixa”, 2003, PPNe5, cmop. 133 - 1, 2, 4, 6,
7,8,9.

PospaxynkoBa pobota (Yactuna 3): ,Kpartui iHTerpanu”: 36ipHux 3a60amb 3 U0l Mamemamuku.
(munoei pospaxynxu). Yacmuna 2. Yxnaoaui: Bradimipos B.M., Ilyuxos O.A., [lImueescokuii M.B.
— K.: IBL] ,, Ilonimexnixa”, 2003., PP-8, cmop. 35) Nel, 2, 3, 4, 5.

Bci matepianu HeoOXigHI CTyneHTaM IpH BHBUYEHI Kypcy OyayTh omyOmikoBaHi B Google class.
[Iporiec BUKOHAHHS Ta 3aXUCTY 1HMBITyalbHUX 3aBJaHb MOXE TaKOX 3/iHICHIOBATHCS 3 BUKOPUCTAHHIM
Zoom, a Takox 3acobamu, siki moctymHi B Google class.

6. CamocrTiiiHa po6oTa cTyaeHTa

Buou camocmiiinoi pobomu: onpayto8ants 1eKyiliHo2o mamepiany, ni020mosKka 00 ayOumopHux 3aHsamb,
PO36’A30K  3a0a4, BUKOHAHHA MECMOBUX 3A60aHHb MA OOMAWIHIX pOOIM, GUKOHAHHA YACMUH
PO3PAaxyHKo80i pobomu (po36uacmvcs Ha YacmuHu i0N0BIOHO 00 nepeniKy IHOUBI0YaIbHUX 3A80AHD).

MoniTUKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHLOrO KOMMNOHEHTA)
Hotpumanns nonoxenb «Konekcy gecti KIII im. Iropst Cikopebkoro» (po3aum 2 ta 3)

CrmiBrparisi CTyJIEHTIB 'y PO3B’si3aHHI TPOOJIEMHHUX 3aBIaHb JO3BOJICHA, aje  BIATOBIAI KOXHHUI
CTYJEHT 3aXHIIa€ CaMOCTiHHO. B3aeMoist CTYJEHTIB MmiJl Yac 3aXHUCTy YaCTUH PO3PaxXyHKOBOI, Mif 4ac
HAITMCAHHS MOJYJIBHOT KOHTPOJILHOT POOOTH, ITiJT YaC BUKOHAHHS TECTOBHX 3aBJaHb, a TAaKOX 3aBJIaHb
€KCIIPEC-KOHTPOJI0 KATerOpUYHO 3a0OpOHSEThCA 1 Oyap-fka Taka isIIBHICT Oyae BBaXKaTHCA
MOPYIICHHSM aKaJeMIuHOi JOOpPOYECHOCTI 3TIHO TIPUHIUIIB YHIBEPCUTETY IIOJO0 aKaJAeMIYHOL
JTO0OPOYECHOCTI.

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

ITomounuit Konmpob: eKcpec-KOHTPOIb, TECTOBI 3aBJaHHs, ONTUTYBAaHHS, JOMAIIHI POOOTH, MOTYJIbHA
KOHTPOJIbHA po0OTa, 3/1a4a Ta 3aXHUCT PO3PAXyHKOBOI POOOTH.

Kanenoapnuuit konmpons: pOBaIUuTHCS BiUl HA CEMECTP SIK MOHITOPHHT IMOTOYHOTO CTAHY BUKOHAHHS
BHUMOT CH1alycy.

Cemecmposuilt KOHmMpPOJib: €K3aMEH.

Ymoeu oonycky 00 cemecmpoeozo kommponro: BiICYTHICTH 3a00pPrOBaHOCTEH, 3apaxyBaHHS
PO3paxyHKOBOI pOOOTH, CEMECTPOBUI PEUTHUHT HE MeHIIIe 27 OaliB.

Peiimunzosea cucmema ouimoeamm pe3yﬂbmamie HABYAHHA



PeliTuHT cTyAeHTa 3 KPEUTHOTO MOJYIS pO3paxoByeThes Buxosuu i3 100-6ampHOI mikanu
(R=100), 3 Hux 50 GaniB cknamae craprosa mkama ( R. =50) ta 50 GaniB - exk3ameHariiiHa

IIKana (Rc =50). Cyma BaroBux OayiB R, 3 KOXHOTO KOHTPOJILHOTO 3aXOJy KPEIUTHOIO

MOJyJIs JOPiBHIOE po3Mipy ctapToBoi mkamu R, (R. :Z R, =50).
K

1. CraproBuii peHTHHI I, CTyAEHTa CKIaJaeTbCa 3 OamiB I, , IO CTYIEHT OTPUMYE HPOTArOM

CEMECTPY 3 KOKHOT'O KOHTPOJILHOTO 3ax0.y ( I, :Z N ):
K

— MoayinbHUN KOHTposib (MK) — 25 Ganis (ERK =25);
— BUKOHaHHS po3paxyHKoBux po0iT (PP) — 20 6ais (ERK =20);

— eKCIpec-KOHTPOJIb (POOOTH Ha JEKIMIWHUX Ta MPAKTUYHHUX 3aHATTAX 1 CAMOCTIHHOI poOOTH B
103aayANTOpHHUIT yac) — 5 OaiiB (Zr, =5 ).
K

3HaueHHs CTApTOBOI PEHTHHIOBOI OLIHKH I, JOBOAMTBHCS OO CTYIEHTIB HA OCTAaHHBOMY

3aHATTI.

2. Kpurepii HapaxyBaHHs 0aJiB CTAPTOBOI HIKAJIH

2.1 Moayabuuii koHTpoab (MK, BaroBuii 6an — 25) npoBOIUTHCS y BUIIISLAI KOHTPOJIBHOI poOOTH
(KP) tpuBanictio 2 akagemiuni rogunau. KP cknagaerbes 3 4-8 3aBnaHb (MOXIMBE OJHE UM JBa
TEOPETUYHUX 3alUTaHHS (3aBaHH:)), K1 OLIHIOIOTHCA 10 2-6 6ainiB. KP Moxke OyTtu mojineHa Ha
JIEK1JIbKa KOHTPOJIBHUX pOOIT (4acTUH) (HAlpUKIIa, 1Bl OAHOTOJUHHI KOHTPOJIbHI pOOOTH, YU TPU
KOHTpPOJIbHI poOoTu mo 30 XBMIMH), KOJKHA 3 SKHX OLIHIOEThCA M0 R, 6aiiB i ckinagaeTses 3 2-5

3aBJIaHb, SIK1 OIIHIOIOTHCS MO 1-4 Oanu. MakcuMmasnbHa KUTBKICTH 0amiB B cyMi 3a Bci KP cknamae
25 GainiB (25:% R¢ ). Kinbkicte KP, ix cTpykTypa Ta KpuTepii OL[IHIOBaHHS 3aBAAaHb JOBOAATHCS 11O

CTYJICHTIB 3aBYaCHO.

IIpakTnyne 3apaanns Ha KP, 3a sike craBuThCs I, 0a/iB, ONIHIOETHCH 32 TAKHMH

KpHUTepiaMu:
— «BIIMIHHOY, TIOBHE p03B’si3aHHs (He MeHIe 90% noTpidHOT iHpopmarii) — (1...0,9) r, Gais;

— «100pe», MOCTaTHhO MOBHE PO3B’S3aHHS 3 HE3HAYHUMH Hemojikamu (He MeHie 75% moTpiOHOT
indopmanii) — (0,89...0,75) r, Ganis;

— «3JIOBUJIBHOY», HEMIOBHE PO3B’S3aHHS 3 ICBHUMH HEIOJMIKAMH Ta JEIKUMH TIOMUIKaMu (HE MEHIIe
60% noTpi6Hoi indopmarii) — (0,74...0,6) r, Gais;

— «HE3aJI0BUIbHOY, PO3B’A3aHHS HE BIJIMOBIIa€ BUMOTaM JI0 PiBHS «3370BLIbHO» — () OaiB.

Teopernune 3anuranns (3aBaanus) Ha KP, 3a sike craBuThes I, 0aJiiB, OMIHIOETHCH 32

TAKMMHU KPUTEPIAMMU:

— «BIIMIHHO» — TIOBHA BIJMOBiIb, Ha/JaHI BIAMOBITHI 0OrpyHTYBaHHS (He MeHmie 90% moTpiOHOT
indopmanii) — (1...0,9)r, Gais;



— «a00pe» — JOCTaTHhO IMOBHA BIANOBIAb 3 HE3HAYHHMH Henosikamu (He MeHme 75% moTpiOHOT
indopmarii) — (0,89...0,75) r, Gaunis;

— «3a/I0BIJIbHO» — HEIMOBHA BIJIMOBIJAb 3 NEBHUMHU HEJOJIKAMU Ta JCIKUMHU MOMIIIKAMH (HE MEHIIE
60% noTpi6bHoi indopmanii) — (0,74...0,6) r, Ganis;
— «HE33JI0OBLIHHOY» — BIJIIOBIIb HE BiJMIOBIa€ BUMOTaM JI0 PiBHS «3aI0BUTBHO» — () OaliB.
SAxmo cTyneHT He 3’ saBuBcs Ha KP, ioro pe3ynbTaT OLIHIOETHCS HYJIEM OaliB.

Peittunr koxHoi yactTuau KP BBa)KaeTbCsd IMO3UTUBHUM, SIKIIO CTYJIECHT OTPUMAaB HE MEHILE

0,6R, ©OamiB. SIKImO cTyIeHT OTpUMaB OLIHKY MeHHIy o6R, ©OaniB 3a KP, To BiH 3000B's13aHuit

nepenucary 1o podoTy, ajne He Oublne JBOX pasiB (OAMH pa3 10 cecii Ta OAMH pa3 micis cecii).

PoGora omiHO€ThCs HE OibIe, HIK Y 0,6R,  OamiB.

2.2 Po3paxynkoBa po6ota (PP) (BaroBuii 6ain - 20) BUKOHYETHCS CTYJEHTOM B [103aayIUTOPHUIA Yac
i ckianaetbes 3 4 — 40 3aBaaHb, KOXKHE 3 IKHUX OIliHIOEThCs B 0,2-2 Oanu. Beboro 8 6aiiB (40% ).
3axuct PP ouintoerses B 12 6amiB (60% ) (pekoMeH1oBaHO 3 0amu (25% ) 3@ 3aXHCT MPaKTHIHOI
yacTiHU Ta 9 OamiB (75% )— Teoperuunoi). PP moxe Oyru moxineHa Ha jaekigbka PP (gactun),

KO’KHA 3 SIKMX OLIHIO€Tbes 0 R, GaniB. MakcuManbHa KUIBKICTb OalliB B cyMi 3a Bci yacTuHu PP

ckianae 20 GainiB ( 2 R = 20 ). SIxkmo PP moxineHo Ha nekinbKa Y4acTHH, TO OajH 3a MEpEeBipKy Ta

3aXUCT BHCTABISIOTHCS MPOIMOPLIKHO 10 BaroBoro 0amxy KokHOi1 yacTuHU. KinbkicTs yactun PP,
iX CTpyKTypa Ta KpuTepii OI[iHIOBaHHSA 3aB/IaHb JOBOISITHCS JI0 CTY/ACHTIB 3aBYACHO.

KpuTtepii ouiHoBanHs 3aB1aHb NPH NepeBipui:
— TMPaBUJIBHO 1 BYACHO BUKOHAHE 3aBAaHHs OIiHIOEThCS B 0,2-2 6amnu;

— HEBYACHO BUKOHAHE 3aBIAaHHS OLIHIOETHCS HE OUIbLIE HIX B 60% Bl MaKCUMaJIbHO MOYJIMBOIL
KIJIBKOCTI OaiB;

— HEeMpaBWJIbHO BUKOHAHE 3aBAaHHS OIIHIOETHCS B 0 OaiB.
KpuTepii oninoBaHHs KokHOI yacTuHU PP npu nepesipui B mintomy:
— SIKICHO BUKOHaHa poboTta — 8 0aiB;
— poOOTy BUKOHAHO 3 HE3HAYHUMU HEIONIKaMu — 7 OaiB;
— poOOTYy BUKOHAHO 3 IEBHUMH HE3HAYHUMHU IIOMHUJIKAaMH — 6-5 OaiB;
— poOoTy He 3apaxoBaHO (3aBJaHHS HE BUKOHaHE a00 € rpy0i moMuiku) — 0 GaiB.

o 3axucty K0XHOI yacTuHU PP CTyIneHT momyckaerbcs 3a YMOBH IIPaBUIIBHOTO BUKOHAHHS
BCIX 3aBAaHb 3 MOXJIMBUMHW HEC3HAYHUMHN He)IO.]'IiKaMI/I Ta IOMHJIKAaMH, Ta Ha6paHI/IMI/I HE MEHIIE 5
OaJtiB 3a BCIO pOOOTY MpH MEPEBIpIIi.

3axUCT PO3paxyHKOBOI poOOTH abo ii YacTUHU CKIAJAETHCA 3 OJHOTO TEOPETUYHOTO
3amMUTaHHS 3 TEPEeIiKy, 110 HaJaHWW y J0JaTKy a0 pobodoi mporpamu KM, Ta omHOTrO 4M IBOX
MPaKTUYHUX 3aBJIaHb, MOAIOHUX 10 3aBaaHb PP (3 Temn).

Teopernune 3anuranHa Ha 3axucti PP a0o ii yacTuHM ouniHwerbes 3 I, OamiB 3a

TAKHMH KPHUTEPisiMHU:



«BIJIMIHHO» — TIOBHA BIJMOBi/b, HaJgaHI BIAMOBIAHI OOrpyHTyBaHHs (He MeHie 90% moTpiOHOI
indopwmarii) — (1...0,9) r, Gauis;

«100pe» — JMOCTaTHhO TIOBHA BIJIMOBIJb 3 HE3HAYHMMH HejoJlikamu (He MeHie 75% moTpiOHOI
indopmanii) — (0,89...0,75) r, Ganis;

«3aJI0BLJIbHO» — HEIOBHA BIIIOBIAb 3 MCBHUMHU HEIOJIIKAMHM Ta JCIKHMH IOMHJIKAMU (HE MEHIIE
60% notpi6bHoi indopmanii) — (0,74...0,6) r, Gais;

«HE3aJI0BIJILHOY» — BIJIOBIIb HE BIAMOBIIA€ BUMOTAM JI0 PiBHS «3a70BiibHO» — (0 OaltiB.

IIpakTnyHe 3aBaanHs Ha 3axucTi PP oniHoeThea y I, 0aJniB 3a TAKHMH KpUTepisiMuU:
«BIZIMIHHOY, IOBHE p03B’si3aHHs (He MeHIe 90% notpionoi indopmarii) — (1...0,9) r, Gauis;

«100pe», JOCTaTHBO MOBHE PO3B’S3aHHS » 3 HE3HAUHUMH Heaomikamu (He MeHie 75% moTpiOHOT
iHdopmanii) — (0,89...0,75) r, Gauis;

«3aJI0BIIBHOY», HEIIOBHE PO3B’sI3aHHS 3 MEBHUMHU HEIOJIIKAMH Ta JCIKHMHU IOMHJIKAMHU (HE MEHIIE
60% noTpi6Hoi indopmanii) — (0,74...0,6) r, Ganis;

«HE3aJI0BIIILHO», PO3B’I3aHHS HE BIIOBIA€ BUMOTAM JI0 PIBHS «3a710BLIbHO» — () OauiB.
SIK1o cTyneHT He 3°sIBUBCS Ha 3aXHCT PP, HOro pe3ynbTaT OIiHIOEThCS HYJIeM OalliB.

PedTunr r,, x0xHOI yacTMHM PP BBakaeTbcsd MO3BUTUBHUM, SKILO CTYAEHT OTPUMAaB HE
MeHuIe o,75R,  GamiB. SIKIIO CTYyJEHT OTpUMAB OLIIHKY MeHIy o,75R, 0aniB, TO BiH 3000B's13aHUI

HepenucaTy 3axucT Liel poboTH, aje He Ouiblie ABOX pa3iB (OJUH pa3 JI0 cecii Ta OJUH pa3 Micist

cecii). Pobora owuiHtoeThes He Olnlblle HIXK Yy 0,75R,  GaiB.

2.3 Excnipec-KoHTpPOJIb ( BaroBuil 0am — 5) TPOBOAUTHCA 3 METOI MEPEBIPKU SKOCTI poOOTH
CTYJAEHTa Ha JIeKUIHHUX Ta NPAaKTUYHHUX 3aHATTAX B ayauTopil 1 caMmocTiiiHOI poboTu B
1103aayIMTOPHHUN Yac IPOTITOM CEMECTPY.

g G6unbil 00’ €KTUBHOI OLIHKM POOOTH CTyJAEHTa BUKJIAAad MOXE MPOBOJUTH KOPOTKI
KOHTpPOJIbHI a00 caMOCTiiH1 ayauTopHi poOoTtu TpuBaiicTio 10 — 30 XBWIMH, YM 3aJaBaTu
IHIMBITyaTbH1 JOMAIHI pOOOTH.

B kiHIi cemecTpa BHKIJIaAayi, sIKi MPOBOJMIN B HABUAIBHIN TPYIi 3aHATTS 3 KPEIUTHOTO
MOJYJISL, Y3TOKYIOTh MK COOOIO 1 OIIIHIOIOTH PE3Yy/IbTaTH POOOTH CTY/IEHTA MPOTATOM CEMECTPY
Ha JIEKIIMHUX Ta MPaKTUYHUX 3aHATTIX 1 caMOCTiiiHOI poOoTu B mo3zaayautopHuil yac. [lpu
BHUCTaBJICHHI PEHTHHIOBOi OLIHKH 3a €KCIPEC-KOHTPOJIb BUKJIaJadl BPaxXxOBYIOThb BiJIBITyBaHHS
CTYZICHTOM 3aHATh MPOTSATOM CEMECTPYy, BYACHY Ta SKICHY 37a4y KOPOTKHX KOHTPOJBHHX,
CaMOCTIMHUX Ta IHIMBIAYyaJbHUX JOMAIIHIX POOIT, poOOTY CTyAEHTa Ha 3aHATTAX. 3HAYCHHS
PEUTHHTOBOI OIIIHKH 33 €KCIPEC-KOHTPOJIb JOBOAUTHCS JI0 CTYJCHTIB HA OCTAHHBOMY 3aHSTTI.

Kpurepii HapaxyBanHs 0aJ1iB 32 eKCNPec-KOHTPOJIb:
— aKTHBHA TBOpYa poOOTa CTYACHTA MPOTATOM CeMecCTpy — 5-4 Oanu;
— IUTiAHA poOOTa CTYACHTA MPOTATOM CEMECTPY 3 HE3HAYHUMU HeJoJIikaMu — 3-2 0any;

— CTYJEHT IpalloBaB MIPOTATOM CEMECTPY, ajie 3 IEBHUMH HEJI0JIIKaMH Ta TOMUIIKaMu — 1 6ait;



— macuBHa podota — 0 GaiiB.

3. Kanennapna npomixHa atecrarist cTyAeHTiB (Ha 8 Ta 14 TmwxkHsax cemectpiB) 3 KM mpoBoauThCs
BUKJIaJlad4aMy 32 3HAYECHHSIM IOTOYHOTO PEUTHHTY CTYAEHTa Ha 4ac arecramii. SIKmo 3HaueHHS
nporo peitunry He menme 50% BiJ MakCUMaJbHO MOXIIMBOIO Ha yac aTecTallii, CTyIEHT
BBQ)KAETHCS aTECTOBAaHMM. B iHIIOMY BHIIaJKy B aTecTalliifHil BiJOMOCTI BUCTaBISIETHCS «HE
aTecTOBaHO». TakoX HE aTeCTyeThCs CTYACHT y pa3i HeBUKOHAHHS a00 HE 3aXHCTy Xo4a O ofHiei
3 yactud PP, Tepmin momanHs sikoi OyB A0 THXKHS NMPOBEACHHsS arecTamii, abo He HamucaB Ha
MO3UTHBHY OILIIHKY BCi, 3aIJIJaHOBaHi Ha 1iei yac, yactunu KP.

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

1. TlpuzoBe micue y ¢pakyIbTETChKil omiMmiaai - (+) 1- 4 6anu;
2. Ilpu3zoBe Mmicie B kadeapayibHiil oiMITia i -(+) 1-5 Gais;
3. 3a yMOBH SIKICHOI MIATOTOBKH 1 aKTUBHOI pOOOTH HA 3aHATTI OJHOMY

a00 IBOM KpalIuM CTYJI€HTaM MOXE JO0JaBaTUCS SIK 3a0X0UyBaHHS - (+) 1 6am;
4. 3a KOXCH THKIICHb 3aTPUMKH BUKOHAHHS UM MOJIAHHS HA IMEPEBIPKY

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

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

Cyma sx mrpapHux I, = er , TaK 1 3a0XO4YYyBaJIbHUX I, = Zg 0aJiB HE Mae INepeBUIlYBaTU

0,1R. =5 Gais.

5. HeoOxinHOIO YMOBOIO JIONMYCKY CTYJEHTa 10 €K3aMEHY 3 JAUCLUIUIIHU € TO3UTUBHUM peHTHHT 3
ycix (opM cemecTpoBoi arecTarlii (MO3UTUBHUIN peHTHHT 3 ycix yacTuH KP ta PP, He mene 27
6aniB). CtyneHTH, ki HaOpajau NpOTIAroM ceMecTpy MeHule 27 OaniB, 3000B’s3aHi O MOYATKY
eK3aMeHalliifHo1 cecii MiABULIMTH HOro, YCYHYBIIM HMOTOYHI 3a00proBaHOCTI, IO MPHU3BENIU 0
I[bOTO, 1HAKIIe BOHM HE JIOMYCKAIOThCS 10 €K3aMEHY 3 Ili€l JUCIUIUIIHK 1 MaloTh aKaJeMIdHy
3a00pPTrOBaHICTb.

6. Ex3amenauiiina pooora ( BaroBuii 6an - 50) mpoBOIUTHCS BIAMOBIIHO A0 HABYAIBLHOTO TUIAHY Y
BUTJISIII CEMECTPOBOTO €K3aMEHY B TepMiHH, BCTAHOBJIEHI IpaikoM HaBYAJIBHOTO IMPOLECY Ta B
o0cs131 HaBYAJBHOIO Martepially, BHU3HA4eHOMY poO0OYOI0 mporpamoro aucuuiuiind. dopma
IPOBE/ICHHSI CEMECTPOBOIO KOHTPOJIO — KOMOIHOBaHA, 3MICT 1 CTPYKTypa eK3aMeHaliiHUX
O11eTiB (KOHTPOJILHUX 3aB/laHb) Ta KPUTEPil OLIHIOBAHHS BU3HAYAIOThHCS pilleHHsIM Kadenpu. Ha
KOHCYJIbTAIlll JTOBOJATHCA JO BIJOMa CTYJEHTIB MpaBHJia MPOBEACHHS €K3aMeHy, KpHUTepii
OI[IHIOBAHHS, CTAPTOB1 PEUTHUHTH, a TAKOK 3a3HAYAETHCSA, XTO HE IOMYIIEHUH JT0 €K3aMeHY 1 3 SKOi
npuunHU. Ha ex3ameHi CTyJeHTH BUKOHYIOTh MHCbMOBY KOHTPOJbHY poOoTy. Koxen Oinert, sik
NPaBUJIO, MICTUTh JIBA TEOPETUYHUX MUTAHH 1 JBa MPAKTUYHUX 3aBAaHHSA (a00 /1Ba TEOPETHUUHHUX
OUTAHHSA 1 TPU NPAKTUYHUX 3aBAaHHA). [lepemik TEOPEeTWYHMX NHUTAHb Ta TEM HPAKTUYHHUX
3aBJlaHb HABEICHUI y METOAMYHHMX PEKOMEHAALIAX J0 3aCBOEHHS KpeOIUTHOTO Monyis. Koxkne
TEOpPETUYHE MUTAHHS OLIHIOEThCA y 13 OamiB, a mpakTuyHe — 12 GaniB (i TeOpeTHYHE MUTAHHS 1
MpaKTUYHE 3aBJIaHHS OLIHIOIOTHCS Y 10 GamiB).

Jnst GinmbIn 00'€KTUBHOI OIIHKM PIBHS MIATOTOBKH CTYACHTa €K3aMEHATOPOBI HANA€THCS
MPaBO 33J]aBaTH JIOAATKOBI MUTAHHS B MEXaX HABYAILHOI MPOTPAMH.

CucreMa OLiHIOBAHHS TEOPETUYHOTO MUTAHHS:



— «BIIMIHHO» — TIOBHA BIJMOBiIb, Ha/JaHI BIAMOBITHI 0OrpyHTYBaHHS (He MeHmie 90% moTpiOHOT
iH(popmarii) — 13-12 6amnis (10-9 6amnis);

— «1o0pe» — JIOCTaTHBhO TOBHA BIATMOBIIb 3 HE3HAUHUMHM Hepaojikamu (He MmeHmie 75% moTpiOHOI
indopmarrii) — 11-10 Ganis (8-7 6amiB);

— «3aJI0BUIBHO» — HEIOBHA BIJIIIOBIJIb 3 MICBHUMHU HEJIOJIKAMH Ta JCIKMMH ITOMUJIKAMH (HE MEHIIC
60% notpibHOI iH(DopMmartii) — 9-8 HamniB (6 OaiiB);

— «HE3aJ0BLIHHOY, BIMOBIIb HE BIJIMOBIIa€ BUMOTaM JI0 PiBHA «3a10BLIbHO» — () OartiB.

Cucrema OIIiHIOBaHHﬂ NMPAKTUYHOT0 3aBIaHHA:

— «BIAMIHHO», MOBHE po3B’si3aHHA (He MeHuIe 90% mnotrpiOHoi iHopmanii) — 12-11 GaniB (10-9
OauiB);
— «z1o0pe», TOCTaTHHO TOBHE PO3B’S3aHHSA 3 HE3HAYHHUMH HemoJliKaMu (He MeHme 75% moTpiOHOi

iHpopmarii) — 10-9 6axnis (8-7 Gaiis);

— «3aJ0BUIHHOY», HEMIOBHE PO3B’SI3aHHS 3 IMEBHUMHU HEAOJIKAMHU Ta JCIKUMH IMOMUJIKAaMH (HE MECHIIIC
60% notpibHOi iH(hopmarlii) — 8-7 H6amniB (6 OaiiB);
— «HE33JI0BUIBHO», BIJIIOBIIb HE BiJIIIOBIAa€ BUMOTaM JI0 PiBHS «3aI0BUTBHO» — () OaiB.

[Ticnst omiHIOBaHHS BIAMOBIAEH CTyleHTa HAa eK3aMeHl (BHKOHAHHA eK3aMeHAalliiHOi
KOHTPOJIbHOI poOOTH Ta BIANOBIJEH Ha JOAATKOBI MUTAaHHs) BUKJIaJa4 MiIpaxoBye cymy I OaiiB 3
€K3aMeHalllMHOT poOOTH. PEHTHMHr I BBaXae€TbCs TMO3UTUBHHUM, SIKIIO CTYIAEHT OTpUMaB He
meHmre o,6R. =0,6-50=30 6aniB. fkmo cryneHT oTpmmaB omiHKy MeHmry osR. =30 OainiB, TO
eK3aMeHalliifHa pobora oriHoeTbes B 0 6ais.

[Tin yac BUKOHAaHHS eK3aMeHaIliiiHOi poOOTHM (MiATOTOBKM [0 BIANOBiMAI) CTYACHTH
3000B's13aH1 TOTpUMYBaTHCs BiANOBIAHUX BuUMor Kadeapu. Ilpu BusBieHH! (pakTy BUKOpUCTaHHS
CTYJIEHTOM HEJO03BOJIEHUX MaTepianiB, BUKIAJay Ma€ MpPaBO MPHUIHHUTU CKIAJaHHS €K3aMEHY
CTYJEHTOM 1 BUCTaBUTU HE3aJ0BUIbHY OIiHKY. [Ipy mopyiieHHi CTyA€HTOM BCTaHOBJICHHUX MPaBUI
BHYTPIIIHBOTO PO3MOPSIKY a0 MOpalbHO-€TUUYHHUX HOPM IOBEJIHKM Ha €K3aMEHl BUKJaJad Mae

MpaBO YCYHYTH WOTO BiJl CKJIAJaHHS €K3aMEHy 3 TO03HAa4yKoKo '"yCyHEeHWH" B eK3aMeHalliiHIN
B1JIOMOCTI.

7. Po3paxyHkoBa IIKaJa PeHTHHIY POOOTH CTY/IEHTA NPOTITOM CeMecTpy

Peiirunrosa ominka ( RD ) 3 kpemurHoro momynst, Gopmyerbes sk cyma OaliB MOTOYHOI

YCIIIIHOCTI HABYAHHSA — CTAPTOBOIO PEUTUHTY I = Z I , eK3aMEHalIHUX OaliB I, 3 ypaxyBaHHIM
K
mrpagHux I, = Z I, Ta 320X09yBaJIbHUX I, = Z I, Gais:
RD=Fo 4+l ++0, =Y e+l + > L+ > 1,
K

Mexero He3aJ0BUTPHOTO HAaBYaHHS B YHIBEpPCUTETI Bu3HaueHo 59 OamiB 3a 100-6GampHOIO
PEUTUHIOBOIO IIKAJIOKO.

Tabmu1s BiAMOBIIHOCTI PpEUTHHTOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinvkicmo b6anis Ouinka
100-95 BigmiazO
94-85 yxe nobpe




84-75 Job6pe
74-65 3a10B1JILHO
64-60 JlocTaTHBO
Memnize 60 HeszagosinpHO
He BuKOHaHI yMOBH JOITYCKY He nonymieno

9. [OopaTtkosa iHpopmauia 3 gucumnaiHm (OCBIiTHLOro KOMNOHEHTA)

® MOXJIMBICTh 3apaxyBaHHS cepTU(]IKATIB MPOXOHKEHHS AUCTAHIIIWHUX YW OHJIAMH KYypCIiB 3a
BIJIMIOBITHOI0 TEMATHUKOO (TICIsl TMOTO/HKCHHS 3 JIGKTOPOM HE TI3HIIIE HIDXK 3a JBa MICALIL J0
eK3aMeHy).

Po6ouy nporpamy HaB4Ya/IbHOI AMCHHUILTIHM (cui1adyc):

CxJiaieHo

CTapUINM BHKIIafadeM Kadeapu MaTeMaTHaHO1 (Pi3uku Ta qudepeHianbauX piBHIHF DM O

Bnagimipoum Bonogumupom MukoalioBuueM;

CTapIINM BHKIIafadeM Kadeapu MaTreMaTHaHO1 Pi3uku Ta qudepeHiianbauxX piBHIHE OMO, kanm. (i3.-Mat. HayK
[Mununenko Bitoro AHaTONIBHOIO.

VYxBajieHo kadenporo MaremMatuuHoi ¢izuku Ta audepeHumianbHux piBHsHD PM®P  (nporokon Ne 8 Bin
23.05.2024)

IMoromxeno Meroanunoto komiciero IATE (mpotokon Ne 10 Bix 25.06.2024)



