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Mporpama HaB4Ya/bHOI AUCLUNNIHU
1. Onwuc HaBYanbHOI AUCUMNAIHMY, Ti MeTa, NpeaMeT BUBYAHHA Ta Pe3y/1bTaTU HaBUYaHHA

MeTor HaBYAIbHOT TUCIUILIIHA € (OPMYBAaHHS y CTYACHTIB 3IaTHOCTEH BHUKOPHUCTOBYBATH METO/H
MATEeMATHYHOTO aHAi3y AN OBOJIOJIHHS HEOOXITHMM MaTEeMAaTHMYHUM amaparoM, II0 JI0TmoMarae
aHaJli3yBaTH, MOJEIIOBATH Ta PO3B’SI3yBaTH NPUKIAAHI IHXKEHEPHI 3a/1adi 13 3aCTOCYBaHHAM, J€ Le
MOKJIMBO, OOYHCIIIOBAILHOI TEXHIKH.

[IporpamHi KOMIETEHTHOCT:

. 3araabHi komnereHTHOCTI (3K)

3K 01 3patHicTh 10 aOCTPAKTHOIO MUCIICHHS, aHATI3y Ta CHHTE3Y.
3K 02 3matHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlIsIX.
IIporpammui pesyabratu HaBuanusa (ITPH)

[NTPH OS5 3natu 1 3acTOCOBYBaTHM BIJIMOBIJHI MaTeMaTU4YHI TOHSTTS, METOJIU
JIOMEHHOT'O, CUCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOT'O aHaJi3y Ta MaTeMaTUYHOTO
MOJIETIOBaHHS JJIsl PO3POOKH MPOrpaMHOro 3a0€3MeUeHHS.

®axoBi komnereHTHOCTI (PK)

®K 08 3paTHiCcTh 3aCTOCOBYBATH (hyHAAMEHTAIbHI 1 MKIUCUUIUIIHAPH]I 3HAHHS IS
YCHIIIHOTO PO3B’sI3aHHS 3aBJaHb 1HXKEHEPIT MPOTrpaMHOIo 3a0e3MeUCHHS.

®OK 14  3paTHICTH 10 aATOPUTMIYHOTO Ta JIOTTYHOTO MUCIIEHHS.

2. MpepekBi3nTn Ta NOCTPEKBI3UTU AUCUMNAIHM (MicLe B CTPYKTYPHO-/IOTYHIA CXeMi HaBYaHHA 3a
BiANOBiIAHOIO OCBITHLOIO NPOrpamoto)

BuBuaetbcss B Jpyromy cemectpi Ha 0a3i Kypcy JiHIHHOI anreOpu Ta aHaJIiTMYHOI TreoMeTpii,
MaTeMaTHYHOro aHamizy 1.

BuBuenuit matepian € 6a3010 /11 BUBUCHHS KypCy T€Opii KMOBIPHOCTI.
3. 3micT HaBYaNbHOI AUCUUNNIHU

Poznin 3. [nTerpanbsHe uncieHHs QyHKIIT OJIHI€T 3MIHHOT

1) Hesusnauenuit inmezpan: nepgicHa QYHKYis, HEGUHAYEHUl I[HMe2pan, U020 61acmMUueocmi,
IHme2pysanHs 3a O0ONOMO2010 3AMIHU 3MIHHOI 6 HeBU3HAYeHOMY inmezpani;, mabauys IiHme2panie;
IHMe2PyB8aHHs YACMUHAMU, 0K peKypeHmHi hopmynu, inmeapysants 0poo08O-payioHaNbHUX QYHKYI,
IHme2pyBanHs OesaKux ippayioHanvHux QyHKyYil; iHmezpy8aHHsa OIHOMIATLHUX Ougepenyiania, meopema
Yebuwesa, inmeepysanHs 6upaszie, sAKi MicCmsams mpuecoOHOMempuyHi QyHKYil; iHmezpyeanHs 6upasie iz
K8AOpAMHUMY MPUYNEHAMU, NPUKIAOU eleMEeHMAapHUx (DYHKYill, nepeicHi AKUX He € eleMeHMAapHUMuU
@dynxyiamu.

2) Busnauenuii inmezpan: 3aoadui, AKi npuoosims 00 NOHAMMA BU3HAYEHO20 IHMe2pand;, O3HAYEeHHs
BU3HAYEHO20 [Hmezpana, OOCMAMHI YMOBU I[HMe2PYBaHHs (QYHKYIl; eracmueocmi BUHAUEHO20
iHmezcpana; meopema npo OYiHKY GU3HAYEHO20 IHmMe2pana ma ii 2eomempuine miyMadenHs, GUHAYeHUll
inmezpan AK @QYHKYiA 3MIHHOI B8epXHbOI Medci IHmeepy8anHs, HenepepsHicmv yici @yuxyii, il
Ooughepenyiiiognicmo; Gopmyna Heromoua-Jleubniya, 3amina 3MIHHOI Y BU3HAYEHOMY I[HmMe2pai;
IHmMe2py8anHs YACMUHAMU )Y BUSHAYEHOM) IHMeSpai;, IHmeepy8anHsa YLiux 000amHUX CIMeneHie Cunyca i
KOCUHYCA; O0OYUCIEeHHA niaow gicyp y Oekapmosii cucmemi Koopounam, niowa gicypu 6 noiapHill
cucmemi KoopouHam, obuucienHs o6'emy mina 3a 8i0oOMUMU NAOWAMU U020 NAPATLENbHUX Nnepepis3ia;
00'em mina obepmanus, CNPAMIEHICMb NIOCKOI KPUBOL; 008dcUHA OyeUu NIAOCKOI Kpugoi npu pi3Hux
cnocobax ii 3a0anHs; 008JHCUHA Oy2U NPOCMOPOBOI Kpusoi, eninmuyui inmeepanu, OOYUCIIeHHSA NIoWi
NOBEPXHi 00epMAanHs; CMAMUYHI MOMEHmU mMa KOOPOUHAMU YEHMpPY MAac MamepianvHoi oyeu ma



mamepianvroi naockoi ¢icypu;, meopemu Ilanna-I'yivoina; momenmu iHepyii; Memoou YuUceibHO20
IHme2pysanHs: hopmynu npAMOKYMHUKIE, mpaneyii ma napaoo..

3) Hesnacui inmezpanu; inmezpanu, 3aiexcHi 6i0 napamempis: HeglacHi iHmespanu 6i0 00MeHCeHuUx
DYHKYIL N0 HEOOMENHCEHOMY NPOMINICKY THMESPYBAHHSA, 20108HE 3HAUEHHS, 00CMAMHI 03HAKU 30IHCHOCMI
ma po30idCHOCMI HeGIACHUX IHmMe2panie 6i0 000amMHUX (YHKYI, adCcomomHua 30iCHICMb, HEeBIACHI
iHmezpanu 8i0 HeoOMedHCeHUX DYHKYIUL N0 0OMEHCeHOMY NPOMINCKY IHMeSPYBaHHs, 20JI08He 3HAYECHHS,
docmamui  03HAKU 30I0CHOCMI mMa PpO30INCHOCMI HEeGIACHUX IHmMe2panie 6i0 000aAMHUX (YHKYIL,
abconromua 36idxcHicms, [nmeepanu, 3anexcni 6i0 napamempis. Henepepsrnicmo. /[ugepenyiosanns ma
IHmMe2py8anHs 3a Napamempom, HeGlACHl iHmezpanu, Ki 3aiexcams 6i0 napamempis; 2ama- ma bema-

@yHxyii.
Poznin 4. ®yHKIIT KTBKOX 3MIHHUX

4) Honammsa ¢ynxuii xinokox sminnux. Ipanuys ma nenepepenicms. Jlugpepenuirosanna ma
3ACMOCY6AHHA NOXIOHUX: OCHOBHI NOHAMMSA. BUHAYEHHS eBKAI0080I IOCMAHI MIdC 080MA MOYKAMU 8
0a2amosuUMipHOMY NPOCMOPI; OKLI; GHYMPIWIHSA, MeHCOBA, 306HIUHA MOUKU MHONICUHU, BIOKpUmMa ma
3AMKHEHA MHOJNCUHA, 001acmb,; NOHAMMSL YHKYIL KITbKOX 3MIHHUX, HenepepsHicmv 8 moyyi, 8 oonacmi,
6 3amkHenill obnacmi; meopemu Kowi i Beliepwumpacca npo Henepepsni GyHxyii; pieHomipHa
HenepepeHicmyb, meopema Kanmopa, @yHkyia 080X 3MiHHUX, iI 001aCMb GU3HAYEHHS, 2€0MEeMPUYHe
MAYMAyeHHs: QYHKYIi 080X 3MIHHUX, YACMUHHI NOXIOHI Nepuio2o NOpsAOKY:. O3HAYEHHs, 2eoMempuyHe
maymadenHs Ons QYHKYii 080X 3MIHHUX, OughepeHyilio8Hicmb QYHKYII KIIbKOX 3MIHHUX 6 MOYyi:
O3Ha4eHHs, HeoOXIOHa yMo8a, 0OCMAmMHs YMO8A, NOGHUU Ougepenyian ma 1020 BUKOPUCMAHHA Y
HAOAUIHCEHUX 0OUUCTEeHHAX, NOXIOHA CKIA0eHOI PYHKYIl; NOBHA NOXIOHA; OOMUYHA NIOWUHA MA HOPMAIlb
00 NOBepXHI, ceomMempuyHe MIyMayeHHs N08HO020 Ougepenyiana hyHKYii 080X 3MIHHUX, HeA8HA (YHKYIA;
meopema npo IiCHY8aHHs Hes8HOI (QYHKYIL; meopema npo Ougpepenyitosants Hes8Hoi (QYHKYIl;, noxXioHi
sUWUX NOPAOKI8, meopema npo Miwani noxioui, oughepenyianu suwux nopsaokis, ghopmyna Tetlnopa ona
@YHKYIT 080X 3MIHHUX, NOHAMMS NPO 0COONUBI MOYKU KPUBOL; eKcmpeMym (DYHKYII KiIbKOX 3MIHHUX,
HeoOXIOHI YMOBU eKCmpeMyMy PYHKYIT KilbKOX 3MIHHUX, OOCMAMHI YMOGU.

Poznin 5. 3BuyaitHi audepeHiriaibii pIBHIHHS

5) 3euuanni oOugpepenyianvni piGHAHHA NEPULO20 NOPAOKY: 3a0adi, SAKi NPUBOOImMb 00
oughepenyianvhux pieHsAHb, OCHOGHI nouamms; 3a0aya Kowi, meopema icHysanHs ma €O0UHOCMI
po36'a3ky 3a0aui Kowi 015 oughepenyianbHoeo piGHAHHS Nepuioco NOpsoKy; 0COONUBI po38'a3Ku, noje
HanpsMKig, [30KIiHU; Memoo0 NOCII008HUX HAOIUNCEHb, OUhepeHyianbHi PIBHAHHA Nepuioco NOpOKy 3
BIOOKPEMIIOBAHUMY  3MIHHUMU, JTIHIUHI OugepenyianvHi pieHAHHA, pieHAHHA bBepuynni; pieHAHHA
OOHOPIOHI BIOHOCHO 3MIHHUX MA AKI 36005MbCsL 00 HUX, PIBHAHHS 8 NOBHUX Oudepenyianax.

6) 3euuaini oOugepenyianvni pIGHAHHA GUWUX RNOPAOKIG: Ougpepenyianvhi pIiGHAHHA BUUUX
nopsokie; 3aoaua Kowi; meopema npo icHyeanus ma €OUHicmv po38'a3Ky,; 0esKi uou oughepeHyiatbHux
DIBHAHL 8UW020 NOPAOKY, WO OONYCKAIOMb 3HUNCEHHS NOPAOKY, JIHIUHI OugepeHyianvHi pieHAHHS
008IIbHO20 NOPAOKY, JIHIUHI OughepeHyialbHi onepamopu, ix 61acmueocmi; meopema npo HeoOXiOHY i
00CMamui0  yMo8y JiHIUHOI He3anedCHOCmi pO36's3Ki@ JNIHIIHO20 0O0HOPIOHO20 OuepeHyianbHO20
Pi6HAHHA 008LILHO20 NOPSAOKY 3 HENEePepsHUMU 6 OesaKoM) iHmepeani KoepiyicHmamu, meopema npo
CMPYKMypy 3a2aibHO20 PO38'A3KY JIHIUHO20 00HOPIOH020 OUpepeHyianbHO20 PIBHAHHA 008LIbHO2O
nopsi0Ky 3 HenepepsHumu koeiyicumamu, ¢opmyara Ocmpoepadcvkoeo-Jliysinnsa; 3HAX00HCEHHS
3a2aNbHO20 PO38'A3KY JNIHIUHO20 O0O0HOPIOHO20 OUMEPeHYiaNbHO20 PIGHAHHA OpYy2020 HOPSAOKY 3
HenepepeHUMU HA OesKOMY IHmepsani Koegiyienmamu 3a GIOOMUM HEMPUBIANbHUM PO38'SI3KOM;
meopema npo CMpyKmypy 3a2aibH020 PO368'sA3KY NIHIH020 HeOOHOPIOH020 OuepenyianbHo20 PiGHAHHS
006IIbHO20 NOPAOKY, JNiHilIHE O00HOPIOHe OughepeHyianrvhe PIBHAHHA OpPY2020 NOPAOKY 31 CMAIUMU
OllicHUMU Koeghiyicnmamu,; XapakxmepucmuyHne pDIi6HAHHA, 3HAXOOMCEHHs 3A2dNbHO20 PO38'A3KY 8 YCiX
sunaoxkax, memoo  eapiayii  00BLILHUX  CMAIUX  PO38'A3V8AHHA  JIHIUHO20  HEOOHOPIOHO20
oughepenyianbHoco pieHAHHA OpPY2020 NOPAOKY, NPUHYUN HAKAIAOAHHS OJisl JIHIUHO20 HEOOHOPIOHO20
ougepenyianvHo20 pIGHAHHA, JiHIilIHe HeOOHOpPIOHe OuepenyiaivHe pIBHAHHA OpY2020 NOPSAOKY 3i
cmanumu KoegiyicHmamu ma cneyiaibHolo nPasoro YacmuHow, YUCEIbHI Memoou po38'a3y6ants 3a0adi
Kowi ons 36uuatinux oughepenyianorux pieHsHb.



7) Cucmemu 36uuaiHux OughepeHuianbHux piHAHb: cucmemu OupepeHyialbHUx PIBHAHb;
HopMmanbHa cucmema, saoaua Kowi; meopema icuysanus i eOunocmi po3s'szky saoaui Kowi; 3aeanvruuii i
YACMUHHUU  PO36'A3KU, 3A2aNbHULl [ YACMUHHUU ITHMe2pany, po36'sa3y6aHHs HOPMANbHOI cucmemu
MemoOoM BUKIIOYEHHS, HOPMAIbHI CUCmeMu JIHIHUX OugepeHyianbHux pieHsaHb, meopema ICHY8AHH |
eounocmi po3e'ssky sadaui Kowi; cmpykmypa 3azanvnozco po36'a3ky, NiHIlIHI OOHOPIOHI cucmemu,
3a2anbHUll PO36'130K,; JNIHIUHI OOHOPIOHI cucmemu 3i CMaiumMu Koegiyichmamu i ix po36'a30K y uUNaoxy
NPOCMUX KOPEHI8 XapaKkmepucmuyHo20 pi6HAHHA.

4. HasuyanbHi matepianu Ta pecypcum
OcHoBHa JiTepaTtypa

1) Ay6osux B. II., FOpuk 1. I. Buma maremaruka: naBuansauii nocionuk. — K.: ”A.C.K”, 2006. — C.
648. — ISBN 966-539-320-0.

2) Buma matemaruka. 3i0pHUK 3a1a4: HadanbHu mocionuk / B. I1. ly6oBuk [ta in.]. — K.: ”A.C.K.”,
2005. — C. 480. — ISBN 966-319-036-1.

3) 36ipHuK 3aBAaHb 3 BUIIOi MaTematuku. Yactuna 1 / 3a pex. B. M. Brnagimipos, O. A. Ilyuxos, M. B.
IImurescekuii. — K.: ITomitexnika, 2003.

4) 36ipHuK 3aBIaHb 3 BUIIOI MareMaTnku. Yactuna 2 / 3a pen. B. M. Buanimipos, O. A. [Tyukos, M. B.
IImurescekuii. — K.:ITomitexnika, 2003.

5) Aynxin M. €., [Troxxenkoa O. 0., Crenaxuno [. B. Buma marematuka: miapydyHuk s 3100yBadiB
cTynens OakanaBpa 3a imxenepaumu creriansHocTsimMu. — K.: KIII im. Iropst Cikopcskoro, 2022. — C.
449. — URL: https://ela.kpi.ua/bitstream/123456789/51064/1/Dudkin_V_matymatyka 22.pdf .

JlonaTkoBa JiTepatypa

1) Aynxin M. €., HioxenkoBa O. FO., Crenaxuno I. B. Buma maremaruka. [IpakTukym: HaBYaJbHUN
nocioank. — K.: HTYY «KIII im. Irops Cikopcekoro», 2021. — C. 409. — URL:
https://ela.kpi.ua/bitstream/123456789/47504/1/Vyshcha%20matematyka Praktykum.pdf.

2) qudepenuianpHe Ta IHTErpaJbHE YMCIEHHS (QYHKIIN KUIbKOX 3MIHHUX. /ludepeHuianbHl piBHSIHHS.
[Tpaktukym / 1. B. AunekceeBa [Ta iH.]. — K.: HTVY «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) lkine M. I. Matemaruunuit anani3 : y ABox vactuHax. T. 1. — 3-e Bun. — K.: Bumia mkona, 2005.
— C. 447. — ISBN 966-642-284-0.

4) xine M. 1. MaremaTnunuii ananis : y 1Box yactuHax. T. 2. — 3-e Bua. — K.: Buma mkomna, 2005.
— C. 510. — ISBN 966-642-290-5.

5) I'epacumuyk B. C., Bacunbuenko I'. C., KpaBuos B. 1. Buma maremaruka. [loBHuI Kypc y npukiazax
1 3agavax: HeBu3HaueHu#, BU3HAUCHWI Ta HEBJIACHI 1HTerpanu. 3BHUaiiHI Ju(epeHIialbHl PiBHSIHHS.
puknanni 3apaui. — K.: Kauru Yipaiau 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 J0JATKOBY JliTepaTypa MOKHA 3HANUTH B MEpEXl IHTEpHET, B HAaYKOBO-TEXHIUHIN
6i0mioremi im. I'. I. /leHncenka, a Takox B €JIEKTPOHHUX pecypcax y BianoigHoMmy Google class.

HaB4yanbHUIA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaBYa/ibHOI AUCLUNIHK (OCBITHBOrO KOMMNOHEHTA)
Ilepenik nekuiii
PO3/ILJ1 3. IHTETPAJIBHE YACJEHHS ®YHKIII OJHIET 3MIHHOI

Tema 3.1. HeBu3HaueHuii iHTerpaJ
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Jexuis 01.  Ilepsicui ¢pyukyii, ix eracmusocmi. Hesusnauenuii inmezpan, 03Ha4yeHHs Ma 81aACMUBOCHIL.
Tabnuya inmeepanis. 3amina 3MIHHOI V He8uzHaueHoOM) inmeepani. InmeepysanHs uyacmuHamu
HEeBU3HAYeHO020 IHme2paiy.

Jlekuis 02.  Jpoboso - payionanvhi ¢pyuxyii ma ix inmeepysauns. [nmeepysanus mpuecoHoMempuiuHux
@yHKryil.
Jlexmii 03.  [mmeepysanns oesikux ippayionanvuux ynxyiu. Inmeepysanmns ougepenyiaivHux OiHoMIs.

Teopema Yebuwesa. [lpuknaou enemenmaphux QYHKYill, iHmezpanu 6i0 AKUX He GUDAICAIOMbCS
yepes enemenmapii (pynxyii. Inmeepysanus payionanvHux QyHKYit 6i0 K6AOPAMUUHUX MPUUTIEHIS.

Tema 3.2. Busnauenmnii interpan

Jlexis 04. 3a0aui, sKi npuodsamMv 00 NOHAMMS BU3HAYEHO20 THmMe2pany. Busnauenuii inmeepan sk
2paHuys inmeepanbHoi cymu. JJocmamui ymosu iCHY8aHHs 6U3HAUEHO20 iHmezpany (be3 006e0eHHs).
Bracmueocmi suznauenoeo inmezpaiy.

Jlexis 05. Busnauenuii inmezpan six pynxyis eepxuvoi 3minnoi medxci inmeepysanns. Henepepsnicmo
ma ougepenyitiosanicmo yici pyukyii (meopema bappoy). @opmyna Hetomona - Jleubniya. 3amina

V4

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

Jexuis 06.  Ilnowa ninockoi ¢hicypu 6 dexapmosux koopounamax. Ilnowa xpusoninitinoco cexmopa.
3Hnaxooocenns 06'ema mina 3a 8idomumu niowamu napaneibHux nepepizie. Obuucnents 0b'emy min
obepmannus. Josedxcuna niockoi oyeu, 3a0aHoi 8 0eKapmosux KoopoOuHamax, napamempuyHumu
PIBHAHHAMU MA 6 NOJAPHIL cucmemi Koopounam. [[oedcuna npocmoposoi kpusoi. /lupepenyian
oyeu. Ilnowa nosepxui obepmanusi.

Jexuisa 07.  Heenacui inmezpanu 6i0 obmediceHUx yHKYili no HeoOMeHCeHOMY NPOMINCKY (HenacHi
inmezpanu 1-e0 pody). Heenachi inmezpanu 6i0 HeoOMedceHUX QYHKYIUL N0 0OMENCeHOMY
NPOMIJCKY (Heenacui inmezpanu 2-20 pooy). Hocmammui ymoeu 36idcHocmi i po36idcHocmi
Hegnacnux inmezpanis. Ilonamms npo abconomuy 30ix4cHicmb.

PO3/ILJT 4. ®YHKIIT KNIBKOX 3MIHHUX

Tema 4.1. IlonsiTTst pyHKuii KiTbkox 3MiHHUMX. ['paHuns Ta HenmepepBHiCTD.
JudepeHniloBaHHS TA 32CTOCYBAHHS MOXITHUX

Jlexuist 08-09. Esknioie n-eumipnuii npocmip. Ochoeui nonamms. O3nayenHs QYHKYIQ KITbKOX 3MIHHUX.
I'paghix ¢ynxyii 06ox 3minnux. Ipanuysa @yukyii 0eox 3minnux. Henepepsnicmov ¢hynxyii 06ox
3MIHHUX 6 mouyi, 6 obnacmi, 6 3amkHeHiu ooOnracmi. Teopemu Beuepwmpaca ma Kowi npo
eracmugocmi HenepepsHux @yukyit. Yacmunui noxioHi QyHKYii 080X 3MIHHUX, O3HAYEHHs,
eeomempuunull 3micm. [Jugepenyitiosanicmo yukyii 06ox 3minnux. Heobxiona ma oocmamus
yMo8u oughepenyitioganocmi QyHKyii.

Jlexuist 10.  [losnuti ougpepenyian ymukyii 080X 3MIHHUX, 3ACMOCYBAHHA 00 HAOIUNCEHUX O0OUUCTEHD.
HHomuyna niowuna ma Hopmanis 00 nosepxwi. I eomempuunuii 3micm ougepenyiana GyHkyii 0860x
sminnux. Iloxiona cxknaonoi ¢yuxyii. Ilosna noxiouna. Iloxiona neseno 3adanoi @yuxyii. I1oxioui
suwux nopsoxis. Teopema npo Miviaui NOXiOHi.

PO3/ILT 5. 3BUYAWHI JU®EPEHIIAJIBHI PIBHSAHHSA
Tema 5.1. 3snuaiini nudepenniagbHi piBHAHHS NEPLIOT0 NOPSAAKY

Jexmist 11.  3aoaui, wo npusoosms 00 oOugepenyiarvhux pisHsanv. Ilopsdox oJughepenyianrbHoco
PiBHAHHA, O03HaAueHHsA 1020 po3e'asky. 3adaua Kowi. Teopema npo icHysamna ma €OuHicmo
po3e'azky 3a0aui Kowi ons ougepenyianvrux piersans neputoco nopsaoky. ugepenyianvhi piensanns
3 6I00KPeMAIOBAHUMU 3MIHHUMU. [{upepenyianvhi pieHAHHA Nepuio2o NopsaoOKy 0OHOPIOHI 8IOHOCHO
sminnux. JIinituni oughepenyianvri pienanms nepuioco nopsoky. Pienanus bepuynni.

Tema 5.2. 3snuaiini nudepenniaJbHi piBHIHHS BUIIMX NOPSAAKIB



Jexuis 12.  Jlinitini ougepenyianvui pigHsanHa n-020 nopsadky. Bracmueocmi po3e'sizkie nimitiHux
O00HOPIOHUX OughepenyianvHux pieHAHb. JIIHIIHO 3aN1edHCHI Mma He3anedCHi cucmemu QYHKYI.
Busnaunux  Bponcvkozo. @ynoamenmanvha cucmema po38'A3Ki6  NIHIUHO20  0OHOPIOHO20
oughepenyianvHol pieHanHs n-02o nopsoky. @opmynra Ocmpoepadcvkoeo - Jliysinns. Teopema npo
HeoOXIOHY ma 00CMAmHI0 YMOo8U NiHitHOI He3anedxcHocmi po38'askie JIOIP n-2o nopsoky.

Jlexuis 13.  Teopema npo cmpykmypy 3a2aivHo20 p0o36'a3Ky NiHIUHO20 0OHOPIOH020 OUhepeHYiantbHO20
pisnanns. Teopema npo cmpykmypy 3a2aibH020  pO36'S3KY  JMIHIUHO20 — HEOOHOPIOHO20
oughepenyianvrnoco pisHuanna. Teopema npo cynepnosuyiro po3se'siskie. [lobyoosa uyacmuHHO2O0
poss'azky JIHIAY memooom sapiayii 008inbHUX CMAuX.

Jexuis 14.  Jlinitine o00HOpioHne Oughepenyianvhe pigHsAHHA — OpYy2020 HOPSAOKY 13  CMAIUMU
Koeghiyienmamu, XxXapakmepucmuyre piGHAHHSA, Nn0o0Y008a 3a2aibHo20 po3s'sasky. I[lobyoosa
@ynoamenmanvroi cucmemu poss'azxie JIONY n-oco nopsaoxy i3 cmanumu Koepiyienmamu.
3naxoooicenns wacmunnux pose'szkie JIHAY 3 cmanumu xoegiyienmamu ma cneyiaibHow0 npagoio
YACMUHOIO.

Tema 5.3. Cucremn 3Bn4aiiHuX Au(epeHNialbHUX PiBHAHD

Jexuis 15. Cucmemu oughepenyianvrux pisnsans. Hopmanovui ma xanouiuni cucmemu pisHsns 3aoaua
Kowi. @opmyniosanns meopemu icuyeanns ma eounocmi posg'asky sadaui Kowi. 3acanvruil i
YacmMuHHUU  PO36'A3KU, 3a2anvbHull inmeepan. Po38'a30k  HopmanvHOi  cucmemu  Memooom
BUKTIIOYEHHSL.

Ilepenix mem nexyiii, w40 UHOCAMBCA HA CAMOCHIIIHE ONPAYIOBAHHA
1) BractuBoCTi HEBU3HAYEHOTO IHTETpaia (OBEACHHS).
2) Po3knan mpaBUIIBHOTO pamioHabHOTO APo0y B CyMy HAHIPOCTIMIMX Ta iX IHTETpYBaHHS.
3) BactuBOCTI BU3BHAUEHOTO 1HTErpasia (JOBEICHHS ).
4) Busenenns popmynu Herorona - JleitOnina. [arerpyBanns 4acTHHAMU.

5) CtaTMyHi MOMEHTH Ta KOOPJUHATU LIEHTPY Mac MaTepialbHOI JyI'M Ta MaTepiajabHOI MI0cKoi DirypH.
Teopemu Ilanmna - I'ynpaina. MomeHnTH iHepIii.

6) Mertonu dncenbHOro iHTerpyBaHHs. @opMysin NpSAMOKYTHHKIB, Tpanewuiil Ta napadout.

7) Interpanm, 3anexHi Big napamerpiB. HemepepsHicth. JludepeHiiitoBaHHs Ta I1HTErpyBaHHS 3a
napameTrpoM. HeBnacHi iHTerpaiu, sKki 3ajexars Big napamerpis. ['ama- ta Oeta-¢yHKIii.

8) @yHKIIis 1BOX 3MIHHUX, 11 00/1acTh BU3HaUeHHS. [ eoMeTpruHe TiiyMaueHHs (PyHKIIT TBOX 3MIHHHUX.
9) Audepenuianu Bunmx nopsaakis. ®@opmyna Teitnopa ans GyHKii ABOX 3MIHHUX.

10) ExctpeMymu QyHKIII1 1BOX 3MIHHHUX, HEOOX1/IHI Ta IOCTaTHI YMOBH.

11) Ione HanpsMkiB. [30kmiHu. MeToa mocninoBHUX HabnuxkeHb (Meton Eitnepa).

12) PiBHSIHHSA, 1K1 3BOJSATHCS IO OJTHOPITHUX.

13) ITobynoBa 3araqbHOrO PO3B'SI3KY JIHIMHOrO OXHOPIAHOTO AMQEpeHILiaTbHOTO PIBHSIHHSA JIPYroro
MOPSAIKY 3 HETIEpEPBHUMHU Koe(illieHTaMu SKIO B1IOMUI HOro HETpUBiabHUMN PO3B'SA30K.

14) YucenbHi MeTOaM po3B’s3yBaHHs 3a1aui Ko asist 3BudaiiHuX JudepeHiiaabHuX piBHAHb.

15) JliniiiHi OHOpPIAHI CHUCTEMH. 3arajbHUM po3B’s30K. JIiHINWHI OJHOPIAHI CHUCTEMH 31 CTAIMMH
Koe]illieHTaMH 1 iX PO3B'sI30K Y BUIMAJKY IPOCTUX KOPEHIB XapaKTEPUCTHYHOTO PIBHSIHHS.

Ilepenik npakmuunux 3anHamo
PO3/1J 3. IHTETPAJIBHE UUCJIEHHS ®YHKIII OJHIET 3SMIHHOI
Tema 3.1. HeBu3HaueHuii inrerpaJ

[Ipaktuune 3ansatrs 001. Obuucnenns HesusHauewux iHmezpanie 3a madauyero. 3amiHa 3MIHHOL y
HeGU3HAYEeHOMY IHmezpali.



[IpakTuune 3aHITTA 2. Iumeepysanus uyacmunamu Hesuznauenoeo iHmezpany. Inmezpyeanns
payionanbHux opoois.

[Ipaktuune 3anstrs 03. Iumeepysanus supasis, wo Micmsamos MpueOHOMempuyHi yHKyii.

[IpakTuune 3ansarra 04. Iumeepysanna  Odeaxux  ippayionanvHux — yukyit.  Inmeepyeanns
oughepenyianvhux Oinomie. Inmezpysants payionanvHux QyHKYil 6i0 KEAOPAMUYHUX MPUYLEHIS.
MKP-1 (vacmuna 2), ,, Hesuznauenuii inmeepan’”.

Tema 3.2. Busnauenmnii interpan

[IpakTuune 3ansarra 05 Busnauenuii inmeepan. @opmyna Hotomona - Jletibniya. 3amina sminnoi ma
IHme2pysanHs yacmuHamu eusHawenozo inmeepany. (Ompumannus cmyoeHmamu 3ae0ans |1
YACMUHU PO3PAXYHKOBOI pobomu)

[Tpaktuune 3ausaTTs 06. Obuucnenns niow niockux gicyp ma 06'emie min.
[Ipaktuune 3ausatrs 07. Obuucnenns dosacunu oyeu kpusoi. [lnowa nosepxui obepmarns.
Tema 3.3. HeBJjiacHi iHTerpa/jm ta inTerpaJu, 3aje:KHi Bil napamertpis

[Ipaktuune 3ansatts 08. Heesnacni inmeepanu nepwioco ma opyzozo pooy. (30awa ma 3axucm 1
YACMUHU PO3PAXYHKOBOI pobomiul ).

PO3JILT 4. ®YHKIIT KNIBKOX 3SMIHHAX

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

[Tpaktuune 3auarts 09-10. @yuxyii  bacamvox  3MiHHUX, obnacme BU3HAYEHHS, epanuys,
HenepepgHicmv. Yacmunni noxioni ma nosnuti ougepenyian. (Ompumanns cmyoeHmamu 3a80ans 2
YaCMuHU po3paxyHKogoi pobomu)

[Ipaktuune 3ansatrs 11. Iloxiona cxnaonoi ma wuessnoi Gyukyii O6acamvox sminnux. Jomuuna
NIOWUHU Ma HOPMAlb 00 nogepxhi. Excmpemymu gynkyii 0860x 3miHHUX, He0OXiOHI ma docmamHi
YMO8U.

PO3/ILJ 5. 3BUYANHI JU®EPEHIIAJIBHI PIBHAHHA
Tema 5.1. 3Bnuaiini nudepenniagbHi piBHIHHS NEPIIOT0 NOPSAAKY

[Tpaktuune 3ausatts 12-13.  Jughepenyianvni DI6HAHHA 3 8IOOKPEMIIOBAHUMU SMIHHUMU.
Jughepenyianvui  piensanns 00HOPIOHI GIOHOCHO 3MIHHUX. (30aua ma 3axucm 2 4acmuHu
PO3DPAXYHK0B80i pobomu)

[paxtuuni 3austrs 14-15.  Jlinitini ougepenyianvui pisnanua nepuioco nopsaoky. Pienwsnns bepwyuni.
3aoaui na cknaoanns oughepenyianoHux pieHsAHb.

Tema 5.2. 3snuaiini nudepenniagbHi piBHIHHA BUIIIMX NOPSAAKIB

[TpakTiune 3anarTs 16. Hugpepenyianvmi piensanns uwux nopsaoKie, wjo OONYCKAOmMb 3HUINCEHHS.
NOpsiOKY.

paxtuyuni 3avsa11st 17-18.  Jlinitini 00HOpiOHI OughepenyianvHi pigHAHHA 3 cmanumMu KoegiyieHmamu,
xXapakmepucmuuhe — piGHAHHS, NOOY008A  3A2ANbHO20  PO36'A3Ky.  Inmeepysanmsi  JIHIUHUX
He0OHOPIOHUX OUughepeHYianlbHUX PIBHAHb MemoooM 8apiayii O08IIbHUX CINATUX.

[Ipaktuune 3avsa1Ts 19-20.  Heoonopiowi ninitini ougepenyianvHi pieHAHHA 3 cmanumu Koegiyienmamu
ma cneyianibHOW Npagoio 4acmuHoI.

Tema 5.3. Cucremu 3BnuaiiHux qudepeHnialbHUX PiBHSAHb
[Ipaktuune 3ansaTTs 21. Iumeepysanus cucmem oughepeHyianbHUx PiGHsHb.
[IpakTuune 3aHsaTTS 22. MKP-2 "3suyaiini ougpepenyianvui pisuanns". Oensiooee 3aHammsl.
Ilepenik mem npakmuuHux 3aHAMb, W0 UHOCAMBCA HA CAMOCMITIHE ONPAUIOBAHHA

1) Inmeepysanns cucmem oughepeHyiarbHUx piBHAHb MAMPUUHUM MEMOOOM.



Ilepenik inousidyanvrhux 3a60anb

PospaxynkoBa po6ota (Hactuna 1): ,,Busnadenuii interpan’: 30ipHuK 3a80anb 3 U0 MAMeMamuxu
(munosi pospaxyuku). Yacmuna 1. Yxnaoaui: Bradimipos B.M., Ilyukos O.A., [lImucescokuii M.B.
— K.: IBL] ,, Ilonimexnixa”, 2003., PP-4, cmop. 107) Ne6, 7, 8, 9.

PozpaxynkoBa pobora (Uactuna 2): ,,Jludepenuianpae yrciaeHHs QyHKIii 0aratbox 3MiHHUX: 30ipHUK
3a60aHb 3 GUWOI mMamemamuku (munoei pospaxyuku). Yacmuna 1. Yxnaoaui: Bnadimipos B.M.,
Ilyuxos O.A., lmueescokuit M.B. — K.: IBIL] ,, Ilonimexunixa”, 2003, PPNe5, cmop. 133 - 1, 2, 4, 6,
7,8,9.

Bci matepianm HeoOXigHI CTyAeHTaM IpW BHUBYCHI Kypcy OymyTth omyOmikoBaHi B Google class.
[Ipoliec BUKOHAHHS Ta 3aXKCTY 1HAWBIAYaTbHUX 3aBIaHb MOXE TAKOX 3IHCHIOBATHCS 3 BUKOPUCTAHHSIM
Moodle LMS, a Takox 3acobamu, ki qoctymHi B Google class.

6. CamocrTiiiHa poboTa cTygeHTa

Buou camocmiiinoi pobomu: onpayroeants iekyitino2o mamepiany, niocomoska 00 ayoOumopHux 3aHsamo,
PO38’A30K 3a0ay, GUKOHAHHA MECMOoSUX 3A80aHHbL mMaA OOMAUIHIX poOim, BUKOHAHHA 4aCMUH
PO3DAXYHK0B80I pobomu (po3ousaemvcs Ha Yacmunu 8i0N0BIOHO 00 NepeniKy iHOUBIOVAIbHUX 3A80AHb).

MoniTUKa Ta KOHTPO/Ib
7. NoniTMKa HaBYaNbHOI ANCUUNIIHM (OCBITHDOrO KOMMNOHEHTA)
Hotpumanns monoxenb «Koaekcy yecti KIII im. Iropst Cikopcbkoroy (po3ainu 2 ta 3)

ChiBnpanis CTYICHTIB Y pO3B’s3aHHI NMPOOJIEMHHMX 3aBJaHb JI03BOJICHA, alieé  BIAMOBIAlI KOXKHUN
CTYACHT 3aXHIIa€e CaMOCTiiiHO. B3aeMosisi cTyIeHTIB Mij Yac 3axXUCTy YaCTHH PO3PaxyHKOBOI, MiJl 4yac
HaNMCaHHS MOJYJIBHOI KOHTPOJBHOI POOOTH, il YaC BUKOHAHHS TECTOBHUX 3aBJaHb, a TAKOX 3aBJaHb
EKCIIPEC-KOHTPOJII0 KAaTETOPUYHO 3a0OpPOHSIEThCA 1 Oyab-fKa Taka MisUIBHICTH Oyne BBaXKaTHCS
MNOPYIIEHHSIM aKaJeMIuyHOI J0OpOYECHOCTI 3riIHO MPHUHIMIIB YHIBEPCUTETY WIOJ0 aKaJAeMI4HOi
JOOPOYECHOCTI.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3ybTaTiB HaBYaHHA (PCO)

Ilomounuit KOoHmpop: eKCIPEC-KOHTPOIIb, TECTOBI 3aBJaHHS, ONUTYBAHHS, TOMAIIHI pOOOTH, MOJYyIbHA
KOHTpPOJIbHA po00Ta, 3/1a4a Ta 3aXUCT PO3PaXyHKOBOI POOOTH.

Kanenoapnuit kKonmpop: poOBaTUTHCS JIBiUi HA CEMECTP SIK MOHITOPHHT ITOTOYHOTO CTaHYy BUKOHAHHS
BHUMOT cuialycy.

Cemecmposuilt KOHmMPOJIb: €K3aMEH.

Ymoeu oonycky 0o cemecmpoeozo kKommponio: BiACYyTHICTH 3a00proBaHOCTEH, 3apaxyBaHHs
PO3paxyHKOBOI pOOOTH, CEMECTPOBUI PEUTHHT HE MeHIe 27 OaliB.

Peiimunzoea cucmema oyinio6anna pe3yibmamie HAGUAHHA
PeiiTuHT cTyAeHTa 3 KpeJUTHOTO MOYJISI PO3PaxOBY€EThCs BUX0oAsuH i3 100-0anbHol mKkanu
(R=100), 3 aux 50 GamiB ckmamae craproBa mkana (R.=50) ta 50 GamiB - ex3ameHalliifHa
mkana (R, =50). Cyma BaroBux 0aiiB R, 3 KOXHOTO KOHTPOJIBHOTO 3aX0ly KPEIUTHOTO MOIYJIS

JIOPIiBHIOE PO3MIpY cTapToBOi mKamH R. (R.=Y R, =50).
K

1. CraproBuii peWTHHr R. CTyleHTa CKJIafaeTbcs 3 OamiB R, , Kl CTyIEHT OTPHUMY€ IPOTATOM

CeMeCTpy 3 KOKHOTO KOHTPOIBHOTO 3aX0ay (R. =Y R ):
K



— MonyneHUN KOHTpOosib (MK) — 25 6aniB ( ZRK =25);
K
— BUKOHaAHHS po3paxyHKoBHX poOiT (PP) — 20 Gamis ( ZRK =20);
K
— eKCIPEeC-KOHTPOJIb (poOOTH Ha JEKIIMHUX Ta MPAKTHYHUX 3aHATTAX 1 CaMOCTIHHOI poOoTH B
1o3aayAuTopHui yac) — 3 0amu ( ZRK =3);
K

— 3a0X04yBaIbHI Oanu — 2 6anu ( ZRK =2).
K

3HaueHHs CTapTOBOI PEUTHHIOBOI OLIHKM R. IOBOAUTHCA 0 CTYyIECHTIB HAa OCTaHHBOMY

3aHATTI.

2. Kpurepii HapaxyBaHHH 0aJIiB CTAPTOBOI IIKAJIH

2.1 MoayabHuii koHTpoab (MK, Barouii 6an — 25) mpoBOIUTHCS Y BUIISLII KOHTPOJIBHOI POOOTH
(KP) tpuBanictio 2 akagemiuni rogunu. KP ckianaeTses 3 4-8 3aBaaHb (MOXKIMBE OJTHE YU JBa
TEOPETUYHUX 3aMUTaHHS (3aBaHH:)), K1 OLIHIOIOTHCA 110 2-6 GaniB. KP Moxke OyTu mojineHa Ha
JIEKUIbKa KOHTPOJBHUX POOIT (YacTHH) (HAIPHKIad, 1B1 OAHOTOJMHHI KOHTPOJIBHI POOOTH, YU TPH
KOHTpPOJIbHI poOoTu 1o 30 XBWINH), KOJKHA 3 SKHUX OLIHIOETHCS MO R, 0aiiB 1 ckiaagaeThes 3 2-5

3aBJ/IaHb, SIKi OLIHIOKOTHCS 10 1-4 Ganm. MakcumalibHa KibKicTh 0aiB B cymi 3a Bci KP cknamae

25 oOamiB ( ZRK =25 ). Kimekicte KP, ix cTpykTypa Ta KpuTepii OIIIHIOBaHHS 3aBJaHb
K

JIOBOJISITHCS JIO CTYACHTIB 3aBYaCHO.

HpaKanHe 3aBJaHHA Ha KP, 3a sIK€ CTaBUTLCH 7, 6a.l'liB, OlIiHIOCTI)CH 3a TAKHMH

KpUTepisaMu:

— «BIOIMIHHOY», TOBHE po3B’si3aHH (He MeHIe 90% notpidnoi inpopmarii) — (1...0,9)r, 6anis;

— «m100pe», NOCTaTHLO TOBHE PO3B’sI3aHHS 3 HE3HAYHUMHU HenosikaMu (He meHmie 75% moTpiOHOI
iHpopmarii) — (0,89...0,75) r, Ganis;

— «3aJI0BUIHHOY», HEMOBHE PO3B’SI3aHHS 3 TIEBHUMH HEJOJIIKAMH Ta JIEIKUMHU MOMUJIKaMU (HE MEHIIe
60% notpibHoi iHdopmauii) — (0,74...0,6) , Ganis;

— «HE3aJI0BUIBHO», PO3B’SI3aHHS HE BIAMOBIA€ BUMOTaM JI0 PiBHS «3a/10BiIbHOY» — 0 OaiB.

Teopernune 3anuranns (3aBaanus) Ha KP, 3a sike craButhes 7, 6aJjiiB, OLIHIOEThCA 32

TAaKHMH KPHUTEPisiMHU:

— «BIIMIHHO» — TIOBHA BIJMOBiAb, HaJaHI BIAMOBIAHI 0OrpyHTYyBaHHS (He MeHiie 90% moTpiOHOT
iHpopmanii) — (1...0,9) r, Gamnis;

— «m100pe» — JIOCTaTHhO TMOBHA BIMOBIb 3 HE3HAYHUMH HepoJlikamu (He MeHmie 75% moTpiOHOT
iHpopmanii) — (0,89...0,75) 7, 6anis;

— «3aJI0BIJILHO» — HEIMOBHA BIJMOBIIL 3 MEBHUMH HEJOJIIKAMH Ta JCIKMUMH TMOMIJIKAMHU (HE MEHIIE
60% notpi6Hoi iHpopmanii) — (0,74...0,6) , Ganis;

— «HE3aJI0BUIHHOY» — BIJIOBIIb HE BiJMOBIAa€ BUMOTaM J0 PiBHS «3aI0BUTBHO» — () OariB.

Axmo crynent He 3’ sBuBcs Ha KP, iioro pe3ynbpTaT OIIHIOETHCS HYJIEM OaiB.

Peittunr xoxHoi yactuau KP BBa)kaeTbCs MO3UTUBHUM, SIKIIO CTYJEHT OTPUMAaB HE MEHIIIE
0,6R, OaiiB. Skmio cryneHT oTpuMaB ouiHKy MeHmy 0,6R, OaniB 3a KP, To BiH 3000B'13aHuil

MepenucaTy 1o podoTy, ajie He OLTbIe IBOX pa3iB (Ha po3Cy] BUKIIAga4a IO MOXKIUBOCTI OJIUH
pas3 110 cecii Ta ouH pa3 micis cecii). Pobota ouinioeTses He Oinbiue HiX y 0,6R,  OamiB.



2.2 Po3paxynkoBa poborta (PP) (BaroBuii 6an - 20) BUKOHYETHCS CTYIEHTOM B IM03aayAUTOPHUIA Yac
1 ckimaymaetbes 3 4 — 40 3aBaaHb, KOXKHE 3 SIKHX OIIHIOETHCS B 0,2-2 6anu. Beboro 8 6anis (40%).
3axuct PP onintoerses B 12 6aniB (60%) (pexomennoBano 3 6anu (25%) 3a 3aXUCT MPaKTUIHOT
gactuau T1a 9 6aniB (75%)— teopernunoi). PP moxe Oyru mominena Ha nekinbka PP (gactun),
KOKHA 3 SIKMX OLIHIOEThCA 10 R, GaniB. MakcuMaibHa KilbKICTb OaliB B CyMi 3a BCl yacTuHH PP
ckianae 20 6amiB ( ZRK =20). SAxmo PP noxineno Ha AekibKa YacTHH, TO 0aj 3a MEPEeBipKy

K
Ta 3aXMCT BHUCTABISIOTHCA MPOMOPIIIHO 10 BaroBoro 0anxy KokHOI yacTWHU. KiNbKiCTh 4acTUH
PP, ix cTpykTypa Ta KpuTepii Ol[IHIOBaHHS 3aBJIaHb JOBOASTHCS 10 CTY/ICHTIB 3aBUACHO.

Kpurepii oniHoBaHHs 3aBAaHb NIPU NepeBipui:
— MPaBUJIBHO 1 BYACHO BUKOHAHE 3aBIaHHs OIiHIOEThCS B (0,2-2 6anu;
— HEBYACHO BUKOHAHE 3aBJaHHS OLIHIOETHCS He OuIblile, HiXK B 60% Big MakCUMaJIbHO MOKJIHMBOI
KIJIBKOCTI OasiB;
— HENpaBWIHLHO BUKOHAHE 3aBJIaHHS OLIHIOETHCS B () OatiB.

Kpurepii oniHroBanHst K0:kH0i yacTunu PP npu nepesipui B nisiomy:
— SIKICHO BUKOHaHa poOora — 8 OaiB;
— poOOTYy BUKOHAHO 3 HE3HAYHUMU HEJIOIKaMH — 7 OaiB;
— poOOTy BUKOHAHO 3 ICBHUMH HE3HAYHUMU IIOMUJIKAMH — 6-5 OauiB;
— poOoTy He 3apaxoBaHO (3aBJaHHS HE BUKOHaHE a00 € rpy0i momwmiku) — 0 GaiB.
Jo 3axucty xoxxHoi yacTuHH PP cTyneHT nomyckaeThcs 3a YMOBH MPaBWJIBHOTO BUKOHAHHS
BCIX 3aB/IaHb 3 MOKJIMBUMHU HE3HAYHUMH HEIOTIKaMH Ta MOMWJIKaMH, Ta HAOpaHUMU HE MEHIIE 5
0aiB 3a BCIO poOOTY IpH MEpeBipIIi.

3axuCT PO3paxyHKOBOI poOOTHM abo ii 4YacCTUHU CKJIAJA€ThCA 3 OJHOTO TEOPETUYHOTO
3aMUTaHHsA 3 MEepetiKy, M0 HaJaHuW y AoAaTKy 10 podoyoi mporpamu KM, Ta ofHOTO 4M IBOX
MPaKTUYHUX 3aBJIaHb, MOAIOHUX 10 3aB1aHb PP (3 Temn).

Teopernune 3anutanHs Ha 3axucti PP a0o ii yacTunm ouiHwerbes 3 7, OamiB 3a

TAKHUMHU KPHUTEPisMHU:

— «BIIMIHHO» — TIOBHA BIJMOBiAb, HaJaHI BIAMOBIAHI 0OrpyHTYyBaHHS (He MeHiie 90% moTpiOHOT
iHpopmaii) — (1...0,9) 7, Oanis;

— «100pe» — JOCTaTHhO TMOBHA BIAMOBIAb 3 HE3HAUHUMH Hepaolikamu (He MmeHmie 75% moTpiOHOI
iHpopmanii) — (0,89...0,75) 7, 6anis;

— «3aJI0BUJILHO» — HEMOBHA BIAMOBIAL 3 MEBHUMHU HEAOJIKAMH Ta JECIKUMU TMOMIJIKAMU (HE MEHIIE
60% notpi6HOi iHPOopmanii) — (0,74...0,6) 7, OGanis;

— «HE3aJI0BLILHO» — BIJMOBIb HE BIJIMOBIIa€ BUMOTaM JI0 PIBHA «3a10BIIbHO» — ( Oaumis.
IIpakTnuHe 3aBaaHHs Ha 3axucTi PP oniHoeTbesa y 7, 6aj1iB 32 TAKMMH KpUTEPisiMH:
— «BIAMIHHOY, TOBHE PO3B’A3aHHsA (He MeHue 90% notpidHoi iHpopmMmarii) — (1...0,9)r, Ganis;

— «100pe», TOCTaTHbO MOBHE PO3B’sI3aHHS » 3 HE3HAYHUMU Henosikamu (He MeHie 75% moTpiOHoi
iHpopmanii) — (0,89...0,75) 7, 6anis;

— ((Sa)IOBiJ'II)HO», HCITIOBHEC pOSB’HSaHHﬂ 3 ICBHUMHU He)IOJ'IiKaMI/I Ta ACAKHUMHU ITOMUJIIKAMU (He MCHIIIC
60% notpi6HOI iHPOopMmanii) — (0,74...0,6)r, Oanis;

— «HE3aJ0BUILHOY», PO3B’A3aHHS HE BIJIMOBIIa€ BUMOTaM JI0 PiBHS «3310BUIbHO» — () OaiB.
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SIKIIO CTyNEeHT He 3’ sIBUBCS Ha 3axucT PP, Horo pe3ynbTaT OLiHIOETHCS HyJeM OalliB.

Peittunr koxxHoi yacTHU PP BBaka€eThCA MO3UTUBHUM, SIKIIO CTYAEHT OTPUMAaB HE MEHIIIE
0,6R, OamiB. SIkmo cTyneHT oTpumaB oOLIHKY MeHmy 0,6R, OaniB, TO BiH 3000B'sI3aHUI

MepenucaTu 3axucT Ii€l poOoTH, aje He OLIbIIe JBOX pas3iB (HAa pPoO3Cyl BHKIAaaada IIo
MO>KJIMBOCTI OJIMH pa3 J0 cecii Ta onuH pa3 micis cecii). Po6oTa omiHIOETBCS HE OUIbIIE HIK Y
0,6R, Oauis.

Excnpec-koHTpoJb (BaroBuii Oanm — 3) NPOBOAUTBCA 3 METOIO TEPEBIPKH SKOCTI poOOTH
CTyJICHTa Ha JICKIIMHUX Ta MPAKTHYHUX 3aHATTSIX B ayauTopii 1 caMocCTiiHOI poOOTH B
11032ayIUTOPHUIA Yac POTITOM CEMECTPY.

Jnst 6inbin 00’ €KTUBHOI OIIHKM POOOTH CTYIEHTa BHKIIAAAa4 MOXKE HMPOBOJUTH KOPOTKI
KOHTPOJIbHI ab0 caMmocTiifHi aynuTopHi pobotu TpuBamicTio 10 — 30 XBWIMH, YM 3agaBaTu
1HAMBIAYaJIbHI TOMAIITHI POOOTH.

B kiHmi cemectpa BUKIaaayi, SKi MPOBOAWIM B HaBYAJIbHIN TPy 3aHATTS 3 KPEAUTHOTO
MOJYJISl, Y3TOJUKYIOTh MiXK COOOIO 1 OI[IHIOIOTH PE3YJIBTaTH POOOTH CTYAEHTA MPOTATOM CEMECTPY
Ha JICKIIHHMX Ta MPaKTHYHUX 3aHATTAX 1 CAMOCTIHHOI poOOTH B mo3aaymuTopHuid 4dac. [Ipu
BHCTABIJICHH] pEHTHHTOBOI OIIIHKH 32 €KCIPEC-KOHTPOJIb BUKJIA/1a4i BPaXOBYIOTh BYACHY Ta SIKICHY
3a4y KOPOTKHX KOHTPOJBHHMX, CAaMOCTIHHMX Ta I1HAMBITyalbHHUX JOMAalIHIX poOiT, poboTty
CTY/ICHTa Ha 3aHATTIX. 3HAYCHHS PEUTHMHTOBOI OLIHKH 33 E€KCIPEC-KOHTPOJIb TOBOAMUTHCS [0
CTYIICHTIB Ha OCTAHHBOMY 3aHSTTI.

KpuTepii HapaxyBanHs 0aJiiB 32 eKCIIpec-KOHTPOJIb:
aKTHBHA TBOpYA p0oOOTa CTY/ICHTA POTATOM CeMecTpy — 3 Oaiu;
IUTITHA POOOTa CTYACHTA MIPOTATOM CEMECTPY 3 HE3HAYHUMH HEAOIiKaMu — 2 0amy;
CTY/ICHT TIPAIfOBAB MPOTATOM CEMECTPY, aJie 3 IEBHUMH HEIOIIKaMU Ta MOMUIIKaMH — 1 6ai;
nacuBHa pobota — 0 Oanis.

2.4 3aoxouyBaJibHi 0aau (BaroBuii 6an — 2):

1.
2.
3.

ITpu3oBe micue y ¢akynbTeTChbKill omiMItiazai 1 - 2 Oana;
[Tpu3oBe miciie B kadenpanbHii omimmiai 1 - 2 Oaia;
3a yMOBHU SIKICHOI HIATOTOBKY 1 aKTUBHOI pOOOTH Ha 3aHATTI OTHOMY

a00 TBOM KpallluM CTYJIEHTaM MOXE J0JaBaTUCS SIK 3a0X0UyBaHHS 1 Gam.

Cyma 3a0x0uyBaJIbHUX OaJIiB HE Ma€ NEPEeBUIILYBaTH 2 OalH.

Kanennapna npomixHa arecramisi cTyneHTiB (Ha 5-6 ta 11-12 TmwxkHax cemectpiB) 3 KM
MPOBOAMTHCS BHUKJIaJadyaMHM 3a 3HAYEHHSM MOTOYHOIO PEUTHHIY CTyIEHTa Ha dYac arecTari.
Slkiio 3HaYeHHs 1IbOTO PeUTHHTY He MeHIne 50% BiJ MaKCHMaJIbHO MOKJIMBOTO HA Yac aTecTallii,
CTYJEHT BBAXKAETHCSI aTECTOBaHUM. B 1HIIOMY BUINIAJKy B aTeCTalliifHii BITOMOCTI BUCTaBIA€THCS
«HE aTeCTOBaHO». TaKoXX HE aTeCTYEThCS CTYACHT y pa3l HEBUKOHAHHS ab0 HE 3aXUCTy Xoya 0
onHiel 3 yactTuH PP, Tepmin nogaHHs sikoi OyB 10 THIKHS MTPOBEACHHS aTecTallii, a0 He Halucas
Ha MMO3UTHBHY OIL[IHKY BCl, 3aIJIaHOBaH1 Ha el yac, yactunu KP.

Heob6ximHOI0 yMOBOIO JOMYCKY CTYJEHTa JI0 €K3aMEHY 3 TUCHIUIUIIHA € TIO3UTUBHHUM PEUTHHT 3
ycix (¢opM cemecTpoBoi aTecTamii (MO3UTUBHUHN pelTHHT 3 ycix yacTuH KP Ta PP, He menme 27
6amiB). CTyneHTH, sKi HaOpaau MPOTATOM ceMecTpy MeHIne 27 OamiB, 3000B’s3aH1 10 MOYATKY
eK3aMeHallHOoi cecli MIABUIIUTU HOro, YCYHYBIIM NOTOYHI 3a00pProBaHOCTI, L0 MPHU3BEIH J10
[IbOTO, 1HAKIIIE BOHU HE JOMYCKAIOTHCA IO €K3aMEHY 3 II€l AUCIUIUIIHU 1 MaTh aKaJIeMIYHY
3a00pTrOBaHICTb.



5. Ex3amenauniiina po6ora ( BaroBuii 6an - 50) mpoBOAUTHCS BiMOBIIHO A0 HABYAIBHOTO IUIAHY Y
BUTJISIII CEMECTPOBOTO €K3aMEHY B TEpMiHH, BCTAHOBJICHI rpa)ikoM HaBUAIBHOTO IMPOLECY Ta B
00cs131 HaBYAJBHOTO Martepialy, BH3HAYeHOMY poO0OYOI0 mporpamoro aucuuiuiind. dopma
NPOBEICHHS CEMECTPOBOIO KOHTPOJIO — KOMOIHOBaHA, 3MICT 1 CTPYKTypa eK3aMeHaliiHUX
Oi71eTiB (KOHTPOJIBHUX 3aBJIaHb) Ta KPUTEPIii OIIHIOBAHHS BU3HAYAIOTHCS pillleHHsIM Kadenpu. Ha
KOHCYJIBTAIlll JOBOJATHCSA 1O BiJlOMa CTYACHTIB MpaBWia IPOBEICHHS €K3aMeHy, KpHTepii
OLIIHIOBaHHS, CTApTOBI PEHTHUHTIH, a TAKOXK 3a3HAYAETHCS, XTO HE JIOMYIIEHUH 10 eK3aMeHy 1 3 sIKO1
npuunHu. Ha ex3aMeHi CTyleHTH BHKOHYIOTH MMCBMOBY KOHTpPOJBHY poboty. Koxken Oiner, sk
NpaBUIIO, MICTUTh /IBa TEOPETHYHHUX IHUTAHHSA 1 J]Ba MPAKTUYHUX 3aBJaHHS (200 IBa TEOPETUUHUX
OUTAHHSA 1 TPU TPAKTUYHUX 3aBAaHHA). [lepemik TEOPeTWYHMX NHUTAaHb Ta TEM NPAKTUYHHUX
3aBJlaHb HABEICHUI y METOAMYHHMX PEKOMEHAALISAX J0 3aCBOEHHS KpEeOUTHOTO Mouyis. Koxxne
TEOPETUYHE MUTAHHS OLIHIOEThCA y 13 OamiB, a mpaktuune — 12 6aniB (i TeOpeTHYHE MUTAHHS 1
MIPAKTUYHE 3aBJIaHHS OILIHIOIOTECS y 10 OamiB).

Jns 6inbir 06'eKTMBHOI OLIHKHM PIBHS MIATOTOBKHU CTYICHTAa €K3aMEHATOPOBI HAla€ThCS
IIPABO 33J]aBaTH JIOJAATKOBI MUTAHHS B MEXaX HABYAILHOI IPOTPAMH.

Cucrema OIIiHlOBaHHﬂ TCOPETUYHOI'O MUTAHHSA:

«BIZIMIHHO» — TIOBHA BiMOBi/b, HaJaH1 BIAMOBiAHI OOrpyHTyBaHHA (He MeHie 90% mnoTpiOHOI
iHpopmaii) — 13-12 6anis (10-9 Ganis);

«mo0pe» — JOCTaTHHO TIOBHA BIAINOBIAL 3 HE3HAYHUMHU HeAodikamu (He meHme 75% moTtpiOHol
iHdopmarii) — 11-10 Gaui (8-7 6aniB);

«3aJI0BIJIbHO» — HEMOBHA BIIIOBIJb 3 MEBHUMH HEIOJIKAMH Ta JCIKUMHU IMOMHJIKAMH (HE MEHIIIE
60% notpibHOI iH(DopMmartii) — 9-8 GamiB (6 O6aiiB);

«HE3a/I0BIJILHOY, BIAMOBIIH HE BIAMOBIA€ BUMOTaM JI0 PiBHSA «3a0BiTbHO» — () 6aiB.

CucremMa OLiHIOBAHHS NPAKTUYHOI0 3aBAHHS:

«BIIMIHHO», TIOBHE pPO3B’s3aHHS (He MeHie 90% motpiObHOi iHpopMmarii) — 12-11 6Ganis (10-9
OaiB);

«100pe», AOCTaTHHO MOBHE PO3B’SA3aHHS 3 HE3HAYHUMH Henosikamu (He MeHime 75% moTpiOHOT
iHdopmarrii) — 10-9 6anis (8-7 6amniB);

«3aJI0BLTLHOY, HETIOBHE PO3B’S3aHHS 3 TICBHUMU HEJIOJIIKAMH Ta JCSKUMHU TTOMHJIKaMHU (HE MEHIIE
60% mnoTtpibHOI iH(DopMmartii) — 8-7 H6amniB (6 OaiiB);

«HE3a/I0BIJILHOY, BIAMOBIIH HE BIAMOBIIa€ BUMOTaM JI0 PiBHA «33A0BUTEHO» — () OamiB.

[Ticnst ouiHIOBaHHS BIANOBIAEH CTyleHTa Ha €K3aMeHl (BHKOHAHHSA eK3aMeHallliHOi
KOHTPOJILHOI POOOTH Ta BIINOBiAEH Ha JOJATKOBI MUTAaHH:) BUKJIAJa4 MipaxoBye cymy R, Oaiis

3 eK3aMeHaliifHoi poOoru. PeHTHHTr R, BBa)Ka€TbCsl MO3UTUBHMUM, SKIIO CTYyJEHT OTPUMAaB HE
menme 0,6R,=0,6-50=30 OaniB. SIkmo cTyaeHT oTpumaB ouiHKy mMeHmy 0,6R,. =30 0anis, TO

eKk3aMeHalliitHa poboTa oriHtoeTbes B ) Gais.

[Tin yac BUKOHAHHS eK3aMeHaIliiiHOi poOOTHM (MIATOTOBKM [0 BIANOBiMAI) CTYACHTH
3000B's13aH1 TOTpUMYBATHCS BiANOBIAHUX BUMor Kadenpu. [Ipu BusiBieHH1 (hakTy BUKOPUCTAHHS
CTYZCHTOM HEJO3BOJICHWX MaTepialiB, BHKJIAAad Ma€ MPaBO MPUIUHHUTH CKJIAJAHHS EK3aMEHY
CTYJEHTOM 1 BUCTaBUTU HE3aJ0BUIbHY OIIHKY. [Ipy mopyieHH1 CTy1€HTOM BCTaHOBJIEHUX MPaBUI
BHYTPILIHHOTO PO3MOPSJIKY a00 MOpaNbHO-€THUYHUX HOPM IOBEIIHKM HAa €K3aMEHI BUKJIAJay Mae
paBO YCYHYTH HOTO BiJl CKJIAJaHHS €K3aMEHy 3 TO03HAa4yKoK '"YyCyHEeHWH" B eK3aMeHalliiHIN
BiJIOMOCTI.



6. Po3paxyHkoBa mIKaJja pedTHHIY POOOTH CTYJAEHTa NPOTATOM CeMeCTpy

Peiitunrosa orminka ( RD ) 3 kpemutHOro MOAyIs, (POPMYETBCSA SK CymMa OaliB MOTOYHOI

YCIILIHOCTI HABYAHHS — CTAPTOBOIO PEHTUHTY R = ZRK 1 ek3aMeHariiHuX OamiB R, :
K

RD=R.+R. =) R +R,
K

Me:xero He3aOBUIBHOTO HABYAHHS B YHIBEpCHUTETI BU3HAuYeHO 59 6aniB 3a 100-0anbHOIO
PEUTUHIOBOIO IIKAJIOKO.

Tadauus BiaAMoBiTHOCTI peliTHHrOBUX 0aJ1iB OLIHKAM 32 YHIBEPCUTETCHKOI0 HIKAJIO0:

Kinvkicmo b6anis Ouinka
100-95 BigMinHO
94-85 Hyxe nodpe
84-75 Hobpe
74-65 3a10BLILHO
64-60 JocraTHbO
Memie 60 HesanoBibHO
He BuKOHaHI yMOBH JOITYyCKY He nonymeHo

9. [OopaTtkoBa iHpopmauifa 3 gucumnaiHm (OCBiTHbOro KOMNOHEHTA)

HepeniK IIUTaHb, SIK1 BUHOCSATBCS Ha CCMGCTpOBI/Iﬁ KOHTPOJIb:

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

OCHOBHI BJIaCTUBOCTI HEBU3HAYEHOTO IHTErpasa.

[aTeTpyBaHHS YaCTHHAMH Yy HEBU3HAYCHOMY IHTETpalli.

3amMiHa 3MIHHOT B HCBU3HAYCHOMY 1HTETPAJIi.

InTerpyBaHHs HalnpocTimmX (eJIeMeHTapHHUX) APOOIB MEPIINX TPHOX THIIIB.

InrerpyBanHs (QyHKLIM, pallioHaJbHUX BIJIHOCHO CHHYCa 1 KOCHHYCAa, 33 JOIIOMOT00 YHIBEpCaJIbHOI TPUTOHOMETPHYHOT

MiICTAHOBKH.

7. IurerpyBanHs QyHKUiH, pallioHAILHUX BITHOCHO CHHYCA 1 KOCHHYCa 1 HETIapHHUX BiJHOCHO CHHYCA YM KOCHHYCA Ta
MapHHX BiTHOCHO CHHYCa 1 KOCHHYCa OJJHOYacHO. YacTHHHI BUIIaIKH.

8. IurerpyBanHs ippamioHanbHUX QYHKIIH. [HTErpyBaHHSA (QYHKIIH, IO MICTATH KBaAPAaTHAN TPUUJICH.

9. IHTerpyBanus OiHOMiansHUX AudepermianiB. Teopema I1.J1. YeOummena.

10. TpuroHOoMeTpHYHi MiICTAHOBKH.

11. 3anaui, siKi IPUBOAATH A0 MOHATTS BU3HAYEHOTO iHTErpaa.

12. O3HaueHHs BU3HAYCHOTO iHTErpaia, HOro reOMEeTpUIHUH i Qi3HIHUIA 3MICT, TeOpeMa iCHyBaHHS.

13. OcHOBHI BJIaCTHBOCTI BU3HAYCHOTO IHTErpaa.

14. TuTerpar i3 3MiHHOIO BEpXHBOIO Mexer0. Teopema bappoy. Hacinku.

15. OcHoBna opmyna iHTerpaabHOro uucicHs (popmyna HeroToHa - JIeiOHira).

16. InTerpyBaHHs YacTHHAMHU y BU3HAUYECHOMY iHTerpaii. PekypenTtHa hopmyia.

17. 3amiHa 3MiHHOT y BU3HAYEHOMY IHTETpaJIi.

18. OOumcieHHs oL IIOCKUX QIryp B I€KapTOBUX KOOPIHHATAX.

19. OOumcneHHs IO KPUBOJIIHIHHOTO CEKTOpA.

20. OOuYHCNeHHS JOBXKHH JIyT KPUBHX.

21. OGuucnenHs 00’ eMiB TiJL.

22. OO6uucIeHHs ILIOL] TOBEPXOHb 00epTaHHS.

23. HesnacHi iHTerpanu 1-ro poay: o3Ha4eHHs Ta 03HAKU 301KHOCTI. AGCOIIOTHA 301KHICTB.

24. HesnacHi iHTerpaiu 2-ro poay: 03Ha4eHHs Ta 03HAKU 301KHOCTI. AGCOIIOTHA 301KHICTB.

25. Tlonstrs obmacti. O3HaueHH QYHKIT TeKiTbKOX 3MiHHUX. OCHOBHI MMOHSTTS.

26. 'panuiis i HeMepepBHICTh QYHKINT AEKITBKOX 3MiHHUX. BracTuBoCTi QyHKIIINH JEKiTHKOX 3MIHHUAX, HETIEPEPBHUX B
oOMexeHi# 3aMKHyTiil 0bacTi.

27.YactuHHI nOXiAHI GYHKIIT AEKITPKOX 3MIHHHUX. ['€OMeTpHYHIIA 3MiCT YaCTHHHHUX MOXiTHUX (YHKIIIi IBOX 3MiIHHHX.

28. ludepenuiroBanns GyHKIIi AeKiTpKkoX 3MiHHNX. HeoOXigHi ymMoBH nudepeHitoBanas. JlocTaTHi yMOBH An(epeHIlitoBaHH
(hyHKII{ JEeKUTBKOX 3MiHHUX.

29. TloBHuit qudepenmian QyHKIIT NeKiTbKOX 3MIHHUX, BIACTHBOCTI 1 3aCTOCYBAaHHS 10 HAOJIMKEHUX O0YHCIICHb.

30. TudepeHmiroBanHs CKIATHOT PYHKINT AeKiTbKOX 3MiHHAX. [ToBHA TOXiTHA.

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

32.HesiBHa ¢ynkuis. Teopema icHyBanHs HesiBHOT pyHkuii. [ToxinHa HestBHO 3a1aHOT (QYHKIIIT.
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33.YacTuHHI NOXiAHI BUIUX MOPSAKIB QYHKIIT AeKiIbKOX 3MiHHUX. TeopeMa rpo Mimmani noxigui. Judepenmnianu Bummx
HnopsaKiB GyHKUIT AEKITBKOX 3MIHHUX.

34. loTn4Ha IUTONIMHA 1 HOPMAaJIb JI0 OBEPXHI.

35. Excrpemym QyHKUil nexinpkox 3MiHHEX. HeoOxinHa ymoBa ekctpemyMy. JlocTaTHi yMOBH eKcTpeMyMy QyHKIIT ABOX
3MiHHHX.

36. AndepenuianbHi piBHSIHHA 1-ro mopsaKy: ocHOBHI moHATTA. 3anada Komi. Teopema icHyBaHHS Ta €JMHOCTI PO3B’SI3KIB
3amaui Komri.

37. IudepeHuiaapHe piBHIHHS NEPIIOTO MOPSIKY 3 BIIOKPEMIIOBAHIMH 3MIHHUMH: O3HAYCHHA 1 iHTETpyBaHHS.

38. OgHOpimHE BiTHOCHO 3MIHHUX An(epeHIiaTbHe PIBHAHHS MEPIIOTo MOPIIKY: O3HAYCHHS i IHTerpyBaHHS.

39. Jliniiiae nudepeHmianpHe PiBHAHHAS MEPIIOTo MOPIIKY: O3HAUYEHHS 1 iHTerpyBaHHS.

40. AudepentiansHe piBHIHAA bepHYyIIIi: 03HaUYeHHS U iHTETpyBaHHI.

41. TucdepeHuianbHi piBHAHHS BUIIMX TOPSAKIB: OCHOBHI MOHATTA. 3anada Komi. Teopema icHyBaHHS Ta €IMHOCTI PO3B’SI3KIB
3agaui Komi.

42. TucepeHuianbHi piBHSAHHS, 10 JOIMYCKAIOTh 3HWKEHHS MOPSIKY.

43. CtpyKTypa 3arajJbHOTO PO3B’ 3Ky JIHIHHOTO OJJHOPIAHOTO TU(EPEHIIaIbHOTO PiBHIHHS.

44. CtpyKTypa 3arajJbHOT0 po3B’ 3Ky JIIHIHHOIO HEOJHOPIAHOTO AU(EepeHIaIbHOTO PiBHAHHS. [IpuHIMI cynepno3uii.

45. JlinifiHe oqHOpinHe qudepeHIiaIbHe PIBHSIHHS APYroro MOPsIKY 3 HOCTIHHUMH KoedilieHTaMH. 3HaX0/KEHHsI 3araJlbHOTO
po3B’s13Ky MerogoM Eitnepa y Bunagky npocTux OiCHUX KOPEHIB XapaKTEpPUCTUYHOTO PIBHAHHS Ta y BUIIAJKY KPaTHHUX
KOpPEHIB XapaKTePUCTHIHOTO PiBHSHHS.

46. JliniitHe omHOpinHE MUdepeHITiaTbHe PIBHSIHHS APYTOro HOPSIIKY 3 MOCTIHHIMH KoedimieHTaMH. 3HaXO0KESHHS 3arajibHOr0
po3B’si3Ky MeronoM Eitnepa y Bunagxy KOMIUIEKCHO-CIPSKEHHX KOPEHIB XapaKTEPUCTUYHOTO PiBHSIHHSL.

47.Merton Jlarparxa Bapiamii JOBITPHHX CTaJIUX IJIS JIIHIHHOTO HEOAHOPIAHOTO TU(EPEHIIIaTHHOTO PIBHIHHS 2-TO MOPSAIKY.

48. JliniitHe HEOTHOPiTHE NUdepeHiadbHe PIBHIHHS 2-TO OPAIKY 3 MOCTIHHIMHA KoedimieHTaMu. 3HaX0KeHHS YaCTHHHOTO
PO3B’S3KY METOIOM MiZ00PY JUIs JIIHIHHOTO HEOAHOPITHOTO TU(EPEHINIaTbHOTIO PIBHSIHHS 31 CICIIaIbHOIO TPABOIO
YaCTHHOIO.

49. HopmasbHa cuctema 3BUYaiiHuX AudepeHnianbHuX piBHsIHb. OCHOBHI MOHATTA. TeopeMa icCHyBaHHs Ta €IMHOCTI
po3B’s3kiB 3amaui Korri. MeTo1 BUKITIOUCHHS.

50. 3amaui, sIKi IPUBOJATH 10 OHATTS MOBIHHOTO IHTErpay.

51.TlonBiliHuH iHTErpai: O3HAYEHHS, ICHYBaHHS Ta OCHOBHI BJIACTHBOCTI.

52. O64ncieHHs MOABIHHOTO iHTETpaja B AEKAPTOBill CHCTEMI KOOPIMHAT.

53. O6uncieHHs MOABIMHOTO IHTETpaja B MOJAPHIN CHCTEMi KOOPAWHAT.

54.3amiHa 3MiHHUX B IIOABIHHOMY iHTErpaJti.

55. O6uncieHHs KOOPAMHAT EHTPa Mac Ta MOMEHTIB iHepIii II0CKoi (irypu.

56.3amava, 0 MPUBOAMTE JI0 MMOHATTS MOTpiifHOTO iHTerpany. [loTpiiiHuii iHTErpa: 03HaYCHHS, ICHYBaHHS.

57.TotpiiiHuii iHTErpal: O3HAYCHHS, ICHYBaHHS Ta OCHOBHI BJIACTHBOCTI.

58. TloTpiiiHuii iHTErpas B AEKapTOBiK CUCTEMI KOOPAMHAT 1 HOro OOYHCIICHHSI.

59.3amina 3MiHHOI B oTpiliHOMY iHTerpaii. OGUUCIIeHHS MOTPIMHOTO IHTerpasia B LJITHIPUYHII CHCTEMI KOOPMHAT.

60. 3amina 3MiHHOT B IOTpiitHOMY iHTerpaii. O04KCIIeHHs TOTPiitHOTrO iHTerpasia B chepuuHiii cucTeMi KOOp/MHAT.

61. KoopauHaTy [ieHTpa Mac Ta MOMEHTH 1HEpIlil MpoCTOPOBOI 00acTi.

e MoXJIMBICTh 3apaxyBaHHs CepTU(IKATIB MPOXOMKEHHS AUCTAHUIMHUX YU OHJAWH KypciB 3a
BIJIMOBITHOI0 TEMATUKOK (TIICIsl TIOTO/PKEHHSI 3 JIEKTOPOM HE MIi3HIlIe HIXK 3a J[Ba MICAI 0
€K3aMeHy).

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CknageHo

CTapIlIUM BHKJIa1aueM Kadepu MareMaTnyHoi Qi3zuku Ta audepeHiiansHux piBHsIHE MO

Brnanimiposum Bonomumupom MukomnaiioBuiem;

CTapIliUM BHKJIaJa4eM Kadeapu MareMaTndHoi (izuku Ta audepeHuiansHux piBHIHb DM O, kana. ¢i3.-MaT. HayK
[Mmmmnenko BiToro AHaToMIiBHOIO.

YxBajeHno kadeaporo MmareMatuyuHoi ¢isuku ta qupepenmiansaux pisasap DM (rpotokon Ne 10 Bix
24.06.2026)

Ioroxkeno Meroquunoro komiciero IATE (mpotokon Ne 9 Bix 26.06.2026)



