gu HawjioHaNbHUI TEXHIUHMI YHiIBEpCUTET YKpaiHu mn Kadeppa matematuuHoro
«KUIBCbKUWA MOMITEXHIYHUA IHCTUTYT aHanisy Ta Teopii
ag imeni IFTOPA CIKOPCbKOTO» W limoBipHocTeit

MatemaTuyHum aHanis. YactuHa 2.

OndepeHuianbHe Ta iHTErpasbHe YNC/IEHHA

PYyHKUiIN Baratbox 3miHHUX

Pob6oua nporpama HaBYaNbHOI AUCUUNNIHN

«MaremaTtuuHui aHanis. YactuHa 2» (Cunabyc)

PiBens BUIIOT OCBITH

l'any3b 3HaHb
CrenianbHICTh
OcBiTHS porpama

Craryc AUCIUTUTIHI

®opMa HaBYaHHS

— PeKBi3uTK HaBYa/IbHOI AUCLUUNAIHU

[lepunii (OakamaBpCbKuii)

F Indopmarniitai rexnosnorii

F2 InxkeHepis mporpaMHOro 3a0e3ne4yeHHs

«IHXKeHepis mporpaMHOro 3a0e3nevyeHHs KOMIT FOTEPHUX CUCTEM»
HopmatuBHa

Ouna (neHHa)/gucTaHIIHA

Pik miaroroBku, cemectp | 1 Kypc, BECHSIHHI cemecTp

OO0csr IUCIHUIUIIHA

150 ronun (30 roaun — Jlekuii, 30 rogunu — [Ipaktuyni, 90 ronqun — CPC)

CemectpoBuil KoHTposnb/  Ex3ameH/MoJiysibHA KOHTpPOJIbHA po00OTa, po3paxyHKoBO-TrpadiuHa podoTa

KOHTPOJIbHI 3aX01
Posknan 3aHATH
MoBa BUKIaTaHHS
[ndopmariis npo
KepiBHUKa Kypcy /
BUKJIAAYiB

Po3mimenns kypey

http://rozklad.kpi.ua
VYKkpaiHCcbKa

JlekTop: k. T. H., fo11. IBanenko TersHa BikropiBHa
h.math.fel2@gmail.com

[Tpaktryni / CeMiHapChKi:

IpakTnyni:

K.(h.-M.H., nou. Cuporenko AHTOH Bonoaumuposud,
K.(.-M.H., nou. Macmtok ["'anna OnekciiBHa,

ac. CramarieBa BikTopis B'suecnaBiBHa,

ac. [Tomimyx Anactacig FOpiiBHa

Google classroom:
https://classroom.google.com/c/ODQxNjk30ODAzN;jU0?cjc=cs454wov
https://campus.kpi.ua
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— IIporpama HaBYAJIbHOI AUCHUILIIHA

1. Onuc HaBYATBLHOI AMCUHUILTIHY, il MeTa, NpeAMeT BUBYAHHS Ta pe3yJbTATH HABYAHHS

Onuc TMCUMILTIHA

Mini aucuuniiiam

IIpeamer HaBYAJIBLHOI
AUCHHILIIHH

KommnerenTHoCTi

IIporpamsi pesyabraTn
HABYAHHS

BinmoBigHO 10 HABYAIBHOTO IIaHY HaBYajibHA JAWCIHILIIHA
«Matrematnunuit anami3. Yactuna 2» (30 10.2) HaneXUTh 10 TUKITY
MaTeMaTHYHOi, MPHUPOJHUYO-HAYKOBOI MIATOTOBKH Ta  Mae
JIOMIHYIOUY€ 3HaUYCHHS Yy TiAroToBii (axieigl. Bid € HeoOXiTHUM 115t
YCHINIHOTO 3aCBOEHHS CHEIIaIbHUX TUCHUIUTIH. J[aHul KpeauTHUI
MOAYJIb IPYHTYETHCS HAa 3HAHHIX CTYACHTIB, HAOYTUX IIPH BUBUYCHHI
MIKUTBHOTO KypCy MaTeMaTHKH (areOpH Ta reoMeTpii), HaBYaIbHOL
mucuuiuiinn - «Marematnunuid  a”ami3. Yactura 1» (30 10.1).
Jucnumnaina «Martematnunuii anamiz. YactuHa 2» € OJHIEIO 3
byHIaMEHTANBHUX 3arajJbHOOCBITHIX JUCIUILIIH, 110 CKJIAJIAIOTh
TEOPETUYHY OCHOBY IiAFOTOBKY 1HXEHEPIB Ta MPOTPaMiCTiB. 3HaHHS
Ta BMiHHSI, OTPUMaHi CTYI€HTOM I/l 4aC BUBUEHHS JaHOI HABYAIbHOT
JUCITUTUTIHA, BUKOPHCTOBYIOTHCS B IOJATBIIOMY TIPU BHBYCHHI

0araTbOX HACTYMHUX TUCIUILIIH MpodeciitHol MAroTOBKH (haxiBIs 3
0a30BOI0 Ta TIOBHOIO BHIIOIO OCBITOIO. [IpW mpoxoipkeHHI naHOoi
JUCIUILTIHA CTYACHTH O3HAMOMIISATHCS 13 1HTErpyBaHHSIM (DYHKIIN
onHi€l 3MIHHOI; iHTerpyBaHHsSM (QYyHKIIH 0aratb0X 3MIiHHOI.
BuBuatotbcs panum — 4HCIOBI, (DYyHKIIOHAJIbHI, CTENEHEBI,
TPUTOHOMETPHUYHI.

MeTor HaBYAILHOI TUCLUIUIIHY €

- dbopMyBaHHS y 3700yBadiB OCBITH JIOTITYHOTO MUCIICHHS,
PO3BUTOK X 1HTEJIEKTY Ta 3A10HOCTEI;

— dbopMyBaHHS 3JaTHOCTEH JO HEOOXimHOi IHTYimii Ta
epyAMilii y TMUTaHHSX 3aCTOCYBaHHS MaTeMAaTHUKH, BUXOBAHHS Y
CTYJICHTIB IPHUKJIATHOT MATEMATHIHOT KYJIbTYPH;

- dbopMyBaHHS 31aTHOCTEH CaMOCTIHHO BUKOPUCTOBYBATH 1
BHUBYATH JIITEPATYyPy 3 MATEMATHKH, PO3BUBATH THYYKICTh MUCIICHHS,
TBOpPYY CAMOCTIHHOCTI Ta Ji10.
3aranbHi MaTeMaTU4H1 BJIACTUBOCTI Ta 3aKOHOMIpHOCTi. OCHOBHI
MoOJIeNl 1 MOHATTS MAaTeMaTUYHOTO aHaNi3y, aHaNi3 Ta METOIN
O3B sA3aHHS.
31aTHICTB 10 aOCTPAKTHOI'O MHUCJICHHS, aHami3y Ta cunte3y (3K01);
3/1aTHICTh 3aCTOCOBYBATH 3HaHHS y pakTUUHUX cutyauisx (3K02);
3aTHICTB J10 TOUIYKY, 0OpoOJIeHHs Ta aHali3y iH(opMaIlii 3 pi3HUX
mxepen (3K06).
3HaTH 1 3aCTOCOBYBATH BIAMOBIHI MaTeMaTUYHI TOHSTTS, METOIHN
JIOMEHHOTO, CHUCTEMHOro 1 00’€KTHO-OpPIEHTOBAHOTO aHaJi3y Ta
MaTEeMaTHYHOTO  MOJICIOBAHHSA JUIS  PO3POOKH  MPOTPAMHOTO
3abesneuyenns ([IPHS)
3HaTH OCHOBHU IHTErpajbHOr0 YMCICHHS (YHKLII OJHIET 3MIHHOI
(HeBM3HAUYEHUI 1HTETpaJl, IepBiCHA, OCHOBHI METOJM 1IHTETPYyBaHHS.
IHTerpyBaHHsl paLiOHAIBHUX JApPOOiB, IHTErPYBAaHHS TPUTOHOMET-
PUYHUX BUPA3iB; BU3HAUEHUH 1HTErpal, ioro reoOMeTpUYHUNA 3MICT,
3aCTOCYBaHHS BU3HAUEHOTO iHTETpajia, HeBIACHI IHTeTpasn).
3HATH OCHOBH 1HTETPAIILHOTO YUCIIEHHS (PYHKIIIM 6araTboX 3MIHHHX
(3amaui, U0 MPUBOIATH 0 TOHATTS MOABIMHUX Ta MOTPIHHUX 1HTET-
paiiB, O3HAYCHHS, YMOBHU ICHYBaHHS, BJIACTHBOCTI, OOYMCIICHHS B
pI3HHX cHCTeMaX KOOpJWHAT, 3aCTOCYBaHHS JIO pO3B’S3aHHSA
MPUKIATHUX 3a]a4; 3a/1a4l, M0 MPUBOIATH 0 MOHSATTS KPUBOJIHIN-
HUX IHTETpalliB MEpPIIOro Ta APYroro pojay, O3HAYEHHS, YMOBHU
ICHYBaHHsI, BJIACTHBOCTI, 3aCTOCYBAaHHS 70 PO3B’SI3aHHS MPUKIIATHUX
3a1a4).




3HaTH OCHOBM Teopii psAiB (03HAUEHHS YUCIOBOTO DSy Ta KHOTO
BJIACTUBOCTI, O3HAaKW 301KHOCTI JOJATHUX psAliB, aOCONIOTHA Ta
YMOBHA 301KHICTh JJIs1 3HAKO3MIHHUX PSAIB; O3HAYEHHS (DYHKIIIO-
HaJBHOTO PsAy, 00JaCTh 301KHOCTI; CTENEHEBI PSAIH, X BJIIACTUBOC-
Ti; psan Teitnmopa, psau Teimopa A7 OCHOBHHUX €JEMEHTAapPHUX
(GyHKIIIH, 3aCTOCYBaHHS 10 HAOIMKEHUX O0YMCIICHB ).

YMIiTH 3HaXOAWUTH TEPBICHY, BOJIOAITH OCHOBHHUMH METOJAMH
IHTerpyBaHHs, 0O0YHCIIOBATH BU3HAYEHUN 1HTETpajl, 3aCTOCOBYBAaTH
BU3HAYCHUH 1HTErpall IpU pO3B’3yBaHHI MPHUKIIATHUX 3a]1a4.

YMiTH OOYHMCIIIOBATH TMOABIMHI Ta TOTPIMHI IHTETPAIH Yy PI3HUX
cUcTeMax KOOpAMHAT, KpPUBOJIHIAHI iHTErpamu, po3B’s3yBaTh
MIPUKJIAIHI 3a1a4i.

YMiTH AOCTIPKYBaTH YUCIIOBI Ta (DYHKIIOHATBHI PSIU HA 301KHICTB,
po3kiianatu GyHKIii B psia Teinopa.

YMiTH po3B’A3yBaTH HAaUIPOCTINI qU(epeHITiaTbHi PiBHIHHSL.

2. IlpepexkBi3uTH Ta NOCTPEKBI3UTH IMCUHHUILIIHN (MicLe B CTPYKTYPHO-JIOTI4HIil cxemi
HABYAHHS 32 BiIMOBIIHOI0 OCBITHBLOIO POrPaMoI0)

IIpepexBizuTn: 3araibHui Kypc

OCBITH criemiaicta. BiH € HEOOXiTHUM JIs YCIITHOTO 3aCBOEHHS CHEIIaIbHUX JAUCIUIUTIH. HaByanbHa
mucruiuiina «MareMatuuauid aHani3. YacTwHa 2» BHBYAETHCS B JAPYroMy CeMeECTpi i 0a3yeThcs Ha
3HAHHSX, OTPUMaHUX TP BUBYCHHI MIKUTBHOTO KYpCy MaTeMaTHUKH (aJreOpu Ta reoMeTpii), HaB4aaIbHUX

MaTeMaTHYHOTO aHaIIi3y € PyHIAMEHTOM MaTeMaTHYHOI Ta 1H)KEHEPHO1

aucuuIiiia «Matematuaauil anaii3. Yactuna 1y, «JIiHiliHa anrebpa Ta aHaTITUYHA TEOMETPIS ».

MocTpexBizuTu: Kpeauthnuii momyns «MaremaTnunuii ananiz. YactmHa 2» Tiepeaye BHBUCHHIO

muctumiing « Teopis iiMoBipHOCTEi» (30 12).

3. 3MicT HABYAJLHOI JHCI]

HasBa po3ainiB i Tem

Poznin 3. lugpepenyianvne u

HILTIHA
Kinexicte rogua

y TOMY 4HCIi

Beboro
Jlexmuii [paktuuni | CPC
1 2 3 4 5
Tema 2.3 Buznaueni ma neenacui inmezpanu 16 6 6 4

uUcC1eHHA YyHKuii bazamvox 3mMiHHUX

Tema 3.1. Dyukyii 6aeamvox 3MIHHUX. OCHOBHI 15 4 4 7
HOHAMMSA, epanuysi QyHKyii, NOXioHi i

oughepenyianu Gyuxkyii bacamvox 3MiHHUX

Tema 3.2. Excmpemym @pyHKyii 080X 3MIHHUX 9 2 3

Mooynvna konmponvna poooma 1 4 - 1 3
Poznin 4. Inmezpanvne uucnenna ynkuyii 6azamvox 3mMiHHUX.

Tema 4.1. Kpamni inmeepanu. 15 4 4 7
Tema 4.2. Kpusoniniuni inmeepanu. 13 4 2 7
Tema 4.3. Ilosepxnesuti inmezpan 1 pooy 9 2 2 5
Poznin 5. [ugpepenyiansui pienanns

Tema 5.1. Pignsanus 1 nopsoky 9 2 2 5

Tema 5.2. Piguauns cmapuiux nopsoxis 18 4 4 10




Tema 5.3. Cucmemu oughepenyianbHux pieHsIHb 8 2 1 5
Mooynvna koumpoavha poboma 3 4 - 1 3
Tunosa pospaxynkosa poboma 10 - - 10
Ex3zamen 20 - - 20
Bceworo rogun 150 30 30 90

4. HapuanbHi MaTepiaiu Ta pecypcu

ba3oBa jiTepaTypa

1. Marematuka B TexHiuHoMy yHiBepcuteTi: Ilinpyunmk./ [.B.AnekceeBa, B.O.I'aiigeid,
0.0.Juxosuunuii, JI.b.®enoposa; 3a pen. O.1.Knecosa; KIII .im. Iropst Cikopcekoro, - Kuis:
KIII im. Irops Cikopcrkoro, 2021. — T.3. — 456 c.

https://ela.kpi.ua/handle/123456789/39003

2. Marematuka B TexHiuHoMy YyHiBepcuteTi: Ilizpyunuk./ 1.B.AnekceeBa, B.O.I'aiinei,
0.0.AuxoBuynwii, JI.b.®enopona; 3a pea. O.1.Knecosa; KIII .im. Irops Cikopcekoro, - Kuis:
KIII im. Iropst Cikopebkoro, 2019. — T.2. — 504 c.
https://ela.kpi.ua/handle/123456789/30396

3. Audepenuianbpae Ta iHTETpaIbHE YUCICHHS (QYHKLIN KUTbKOX 3MiHHUX. JlepeHiiaabHi piBHSIHHS.

[IpakTukyM AJis CTyI€HTIB TEXHIYHUX crielianbHoCcTel. / Yknanaui: Anekceena [.B., lNaitneit B.O.,

Huxosuunwuii O.0., ®egoposa JI.b, - Kuis: KIII im. Irops Cikopcrkoro, 2016.- 188 ctop.
http://matan.kpi.ua/public/files/2016/%D0%9F%D1%80%D0%B0%D0%BA%D1%82%D0%B8%

D0%BA%D1%83%D0%BC%D0%92%D0%9C2-2016.pdf

JlogaTKoBAa JiTeparypa

4. ludepeHuiaibHe Ta IHTErpaibHe YUCIIeHHs (QYHKIIH oHi€T 3MiHHOT. 301pHUK 3aB/1aHb 10 TUIIOBOI
pPO3paxyHKOBOi poOOTH AJii CTyAeHTIB | Kypcy TexHiuHuX (QakynpreTiB. / Ykiman.: JI. b.
®enoposa, H. P. KonoBainosa, I. B. Anekceesa Ta in. — K.: IBL] «ITomitexnika», 2001.

5. Ay6osux B. I1. Buma marematuka / B. I1. Jly6oBuk, 1. I. FOpuk. — Kwui: Urnarekc-Ykpaina,
2013. — 648 ¢

6. Maremartuka B TexHIUHOMY yHiBepcuteTi : [Ipaktukym : ¥V 4-x 4. / 1. B. Anekceesa, B. O.
laiipent, O. O. uxoBuunuii, JI. b. ®enopoBa. — Kui : HTYY «KIIl», 2014. — 752 c.

7. HIxine M. 1., Konecuuk T.B. Buma matematuka. Ku.1.- K.: JInbige, 1994.

8. IlIxine M.1., Konecauk T.B. Bumia matemaruka. Ku.2.- K.: JIuGigs, 1994.

9. HIxine M.I1., Konecuuk T.B. Buma matematuka. Ku.3.- K.: JInbigs, 1994.

10. Zill D. G. Advanced engineering mathematics / D. G. Zill, W. S. Wright. — Burlington : Jones
and Bartlett Learning, 2017. — 1004 pp.

11. Zill D. G. Calculus : Early transcendentes / D. G. Zill, W. S. Wright. — Sudbury : Jones and
Bartlett publishers, 2011. — 994 pp.

5. Meroanka onaHyBaHHS HABYAJbHOI JMCUMILTIHA (OCBITHHOI0 KOMIIOHEHTA)
Ouna/nucranuiiHa popma
Jlekuiiini 3aH9TTH

Ne Ha3zpa Temu nekuii Ta nepenik OCHOBHUX MUTaHb
3/m (mepemnik AMJAKTHYHUX 3ac001B, MOCUIIAHHA Ha JIiTepaTypy Ta 3aBaanHs Ha CPC)


https://ela.kpi.ua/handle/123456789/39003
https://ela.kpi.ua/handle/123456789/30396
http://matan.kpi.ua/public/files/2016/%D0%9F%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D1%83%D0%BC%D0%92%D0%9C2-2016.pdf
http://matan.kpi.ua/public/files/2016/%D0%9F%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D1%83%D0%BC%D0%92%D0%9C2-2016.pdf

10.

11.

Busnavenuii inTerpaJj. [IoHATTS BU3HAYCHOTO iHTErpaly. Y MOBH iHTETPOBAHOCTI
¢yHkuii. BractuBocTti BU3HaAUEHOTO iHTEerpasia. [HTerpai i3 3MiHHOIO BEPXHBOIO MEXKEIO.
®opmyna Hetotona — Jleitbnina. [HTerpyBaHHs YacTHHAMH y BU3HAYEHOMY 1HTETpai.
®opmyna Bamica. 3amina 3MiHHOT y BU3HaU€HOMY iHTerpajii. BusHaueHwmii interpan Bin
NapHUX, HeMApHUX QYHKITIHA, TepioaAUIHUX (YHKITIH.

Pexomenooeana nimepamypa: [1], 9.6, 9.7.

3acTocyBaHHS BHM3HAYEHOI0 iHTerpajay A0 3aga4 reomerpii. OOuucleHHS IUIOL]
MJIOCKUX (iryp, JOBXKHHH JyT'HM KPUBOI, 00 €My TiJl Ta Tij oOepTaHHS, TUIOII MOBEPXHI
obepTaHHs.

Pexomenooeana nimepamypa: 1], 9.9.

HeBaacui inTerpasm 1 ta 2 poay. Ilonsarrs HeBnacHux inTterpamiB 1 i 2 pony.
JocmimkenHs Ha 30DKHICTh TUIIXOM oOuncieHHs. O3Haku 301KHOCTI.

Pexomenoosana nimepamypa: (1], 9.8.

®yukuii 0aratbox 3miHHMX. OOnacte Bu3HadyeHHsS. ['panHun QyHKIIH OaraTbox
3MiHHUX. YacTuHHI moxigHi 1-ro mopsaaky. dudepenuiiioBHicts ¢ynkiii. [loBHuM
mudepennian Gynkuii. [loxigna ckinanenoi pynkuii. [loxigna HesiBHOT dyHKIiT. YacTuHHI
MOX1/THI BUIIKMX MOPsAKiB. JludepeHiiaay BUIUX MOPSIAKIB.

Pexomenoosana nimepamypa: [2], 8.1, 8.2.

IMoxinna ¢yukuii 3a nanpsimom. I'pagient ¢ynkuii. ['eomerpuunmii 3micT rpajieHTa.
JloTndHa 1uiomuHa i HopMallb 10 MOBEpXHi. ['eoMeTpruHuUl 3MICT YACTUHHUX MOXITHUX
1 qudepenItiana.

Pexomenoosana nimepamypa: (2], po3aiua 8.4.

Excrpemymu ¢ynkuiii 6ararpox 3minuux. HeoOxigHi ymoBu ekctpemymiB. JlocTaTHi
YMOBH €KCTpeMyMiB. YMOBHUN ekcTpemMyM. Metoa MHOXkHUKIB Jlarpanxa. Haitbinpie
Ta HaliMeHI1e 3HaueHHs! PyHKIi B 00JaCTi.

Pexomenooeana nimepamypa: [2], po3aia 8.5

Ioagiiini inTerpanu. 3ajgaui, 0 NPUBOJATH A0 MOHATTS MOJABIMHOrO iHTErpasa.
O3HaueHHS MOABIHHOrO I1HTErpansa Ta HWoOro BiacTUBOCTI. OOYHCIEHHS MOJBIHHUX
1HTerpajiB. 3aCTOCYBaHHS.

Pexomenooeana nimepamypa: (1], 10.1, 10.2.

Iotpiiini inTerpanu. IloTpiiiHuii 1HTEerpas, HOro OOYHUCIEHHS B JEKapTOBUX
KOOpJMHAaTax. 3aMiHa 3MIHHMX B KpaTHuX iHTerpanax. uminapuuni ta chepuuni
KOOPJIMHATH. 3aCTOCYBAHHS.

Pexomenoosana nimepamypa: (1], 10.3.

KpusBoainiiini inTerpaiu nmepmoro poay. KpuBosiHiiiHI iHTerpagu MEpLIOrO pOJIy:
3ajayda, 110 NPUBOAUTH JO0 KPHUBOJIHIMHOTO iHTErpaja Mepuioro poay, O3HAUYEHHS
1HTerpasna, Horo 0OUMCIIeHHs Ta BIaCTUBOCTI.

Pekomenoosana nimepamypa: (1], 10.4.

KpuBouiniiini inTerpaau gpyroro poay. KpusouiHiliHi iHTE€rpajiu Apyroro poay: 3ajaadya
po OOYHCIIEHHST POOOTH CHJIM TIO TEPEMIMICHHI0 MaTepialbHOI TOYKH B3JIOBXK KpPHUBOI,
O3HauYeHHsI KpUBOJiHIHHOTrO iHTerpana Il pomy, oOuucieHHs, BIACTHBOCTI Ta 3B 530K 3
KpUBOJiHIMHUMEU iHTerpasamu | poay. @Popmyna ['pina. YMOBH He3aleKHOCTI
KPUBOJIHIMHOTO iHTerpaia BiA NUIIXy IiHTErpyBaHHsS. ['eoMeTpuuHe Ta MeXaHIyHe
3aCTOCYBaHHS KPUBOJIHIMHUX iHTErpaiiB. 3acTocyBanHs ¢popmynu ['piHa.

Pekomenooeana nimepamypa: (1], 10.5.

IloBepxHeBuii iHTerpas 1-ro poay (3a IUIOMICI0 TIOBEPXHI) O3HAYEHHS, OCHOBHI
BJIACTUBOCTI Ta METOIU OOYMCIICHHS.

Pexomenoosana nimepamypa: (1], po3aian 10.6.




12.

13.

14.

15.

3Buuaiini 1udepennianbHi piBHAHHSA (3aranbHi BitomocTi). JudepeniianbHi piBHIHHSI
1-oro nopsiaky(/1P): 3aranbHuii BUTIISI, TTOHSITTS 3arajbHOTO, YACTHHHOTO Ta OCOOIMBOTO
po3B’si3kiB. 3amaua Komi s gudepeHniansHOro piBHSAHHA 1-oro mopsaky, ii
reoMeTpuuyHuid Ta  ¢izmuHuid  3Mict. Teopema Komri. Metonu  po3B’s3aHHSA
TuQepeHIiaTbHOro PiBHAHHSA 1-0r0 MOPSAAKY B 3aJI€KHOCTI Bifl 3araibHOr0 BUIIIALY: /1P
3 B1JIOKpEMIIIOBaHUMH 3MiHHUMH, oaHopinHe P ta JIP, 1o 3BoasSThCs 10 OJHOPITHUX.
Meron Bapiamii goBuUTbHOI cTanmoi (Meton JlarpaHa) po3B’si3aHHS  JIIHIMHOTO
IudepeHIiaibHOTO  PIBHSIHHS l-oro mopsaky. Merox bepHymi po3B’s3aHHS
nudepeHIiaabHoro piBHAHHS bepHyi.

Pexomenoosana nimepamypa: [1], pozuia 12.1

JMudepennianbHi piBHSIHHSI BUIIUX MOPSAKIB (3araibHi Bigmomocti). 3amava Ko st
nudepeHIiaTbHIX pIBHAHb BHUINUX HOPSJAKIB, 1i reOMETpUYHUN Ta (Pi3UUHUI 3MiCT.
Teopema Komi mpo gocraTHi yMOBH icHyBaHHS Ta €aquHocTi 3aaa4di Ko (s JIP 2-oro
nopsaky). JdudepenmianbHi piBHAHHS, O JOMYCKAIOTh 3HWKECHHS MOPSAIKY, METOAM iX
pPO3B’sI3aHHA.

JliniiiHi nudepeHmianpHi piBHAHHS BUIIMX HopsakiB. JIiHIAHO 3amexHi 1 JiHIHHO
He3aJIekHI cucteMu (QyHKIIH. BusHaunnk BpoHCBEKOro. YMOBH JIIHIHHOT 3aJI€KHOCTI 1
THIAHOT HE3AJIe)KH1 CHCTEMH PO3B ‘S3KiB JIIHIHHOTO AUQepeHITiaTbHOro piBHIHHS. JIiHIHHI
oJHOpiIH1 AudepeHianbHi piBHAHHS BUKX nopsakis (JIOAP). BnactuBocti po3B‘s3kiB
JIOJIP.

Pexomenoosana nimepamypa: [1], po3min 12.2- 12.3

Jliniiini HeogHopigHi AudepenniaabHi piBHssHHA Bummx nopsakis (JIHJP). Teopema
PO CTPYKTYPY 3arajibHOTO PO3B’A3KY. 3HAXOMKEHHS YacTHHHOTO po3B’si3ky HIIJIP n-ro
HOPSIKY 31 CTATUMH KOe(illieHTaMH 1 TPaBOI0 YaCTHHOIO CIENiaJIbHOTrO BUIISILY. MeTon
Bapialii JoBUIbHUX cTanux (Jlarpanka) 3HaX0/PKEHHS YaCTUHHOTO po3B’s3ky HII/IP.
Teopema nipo Haknaganss po3B’si3kiB HIIJIP.

Pexomenoogana nimepamypa: [1], po3nin 12.4

Cucremu audepenniaJbHUX PiBHAHD (3araibHi BiIOMOCT1). 3a1a4i, 10 MPU3BOJIATH 10
cucteM paudepeHIianbHUX pPiBHAHBb. (O3HA4eHHS HOPMalbHOI cucTteMu. [loHATTS
3arajqbHOTr0 Ta YACTHHHOTO PO3B‘SA3KYy CUCTEM, PO3B si3aHHs 3aaa4i Komii. 3B 130k cuctem
nudepeHIiabHUX PIBHSAHB 3 AU(EPEHIIATbHUMU PIBHIHHSAMH BUILIUX MOPSAKIB. MeTon
Oitnepa po3B‘s3anns oanopiaaux CJIZIP 31 cranumu xoedinienTamu. MaTpudHuii METOI.
Pexomenooeana nimepamypa: (1], po3uia 12.5.

IIpakTr4Hi 3aHATTA

Ne
3/

Ha3Ba Temu 3aHSTTS Ta mepeik OCHOBHUX MUTaHb
(mepenik TUIAKTUYHOTO 3a0e3MeYeHHs], MOCUIIaHHS Ha JiTeparypy Ta 3apaanHs Ha CPC)

O0OuncIeHHs1 BU3HAYECHHUX iHTerpaJis.

Pexomenoosana nimepamypa: [1] llpaktukym 9.7.

3acTocyBaHHSI BU3HAYEHMX IHTerpaJis.

Pexomenooeana nimepamypa: [1], llpaktuxkym 9.8.

Hesnacni inTerpaJm.

Pexomenooeana nimepamypa: [1], llpaktuxkym 9.9.

®yHnkuii 0araTbox 3MiHHKUX. YacTnHHI noxigHi Ta 1udepenniaam.
Pexomenoosana nimepamypa: 3], moayasn 1.

IToxinna ¢ynkuii 3a HanpsiMoM BekTopa. I'panienT.
Pexomenoosana nimepamypa: |3], monyasn 1.

Excrpemymu ¢pyHkuiii 6aratboox 3MiHHUX.
Pexomenoosana nimepamypa: [3], monyas 1.
Haji6inbme Ta HaiiMeHme 3HavyeHHsi GyHKuii B obaacti. Mooyrvna konmpoavHa

poboma - 1
IToasiiini iHTerpaJm.




Pexomenoosana nimepamypa: [3], monyas 2.
9  IorpiiiHi iHTerpasam.
Pexomenooeana nimepamypa: [3], monyJs 2.
10 | KpwusouiniiiHi inTerpasau 1-ro ta 2-ro ponay.
Pexomenoosana nimepamypa: [3], Mogyan 2.
11 | IloBepxHeBmii iHTerpana 1-ro poay.
Pexomenoosana nimepamypa: [3], Mmonyanb 2.
12 AndepenuiajbHi piBHAHHS 1-0r0 MOpsAaKY.
Pexomenooeana nimepamypa: [3], monyas 3.
13 JIOAP ta JIHAP Bumux nopsakis. Meroa Bapiauii 10BIIbHUX CTATHX.
Pexomenoosana nimepamypa: [3], moayan 3.
14 | JIHAP 3i cneniaJibHOIO NPABOI0 YaCTHHOIO.
Pexomenoosana nimepamypa: 3], monyan 3.
15  Cucremu gudepeHuiaabHuX piBHSAHb. MoOyivHa kKoHmpoavHa poboma - 2

6. Camocriiina po0oTa cTyIeHTa/acnipaHTa

BuBuUeHHS TUCHUTUTIHY BKJIFOYA€ HACTYITHI BUIU CAMOCTIHHOT poOOTH:
® [IiIr0OTOBKA JI0 JEKIIIMHUX Ta MIPAKTUYHUX 3aHATh, BAKOHAHHS JOMAIIIHIX 3aB/IaHb;
® BHKOHAHHS THIIOBOI PO3paxyHKOBOI poOOTH;
® BUKOHAHHS TECTOBUX 3aBJaHb B JUCTAHIIMHKUX Kypcax Ha muatdopmi Moodle;
® [IiIrOTOBKA Ta BAKOHAHHS MOJYJIbHOI KOHTPOJILHOI pOOOTH;
® [Ii/IrOTOBKA JIO ICIIHTY.

— IHosiTnkKa Ta KOHTPOJIb
7. HoaiTnka HABYAJIbHOI AUCHUILIIHU (OCBITHHOI0 KOMIIOHEHTA)

PexoMeH10BaHI MeTOAM HABYAHHSI: BUBYCHHS OCHOBHOI Ta JOMOMIKHOI JIITEpaTypH 3a TEMaTHKOIO
JeKI1H, po3B’A3yBaHHA 33]]a4 HA IPAKTUYHUX 3aHATTSX Ta IPU BUKOHAHHI JOMAIIHIX pOOIT.

CrylleHTy peKOMEH1y€ThCS BECTH JOKJIQAHUN KOHCTIEKT JIeKI[ii. BakimMBUM acrieKTOM sIKICHOTO 3aCBOEHHS
Martepianxy, BIANpaIIOBaHHS METOJIB Ta aJTOPUTMIB BHUPIIIEHHS OCHOBHUX 3aBlIaHb JUCIMIUIIHU €
camocTiiiHa poboTa. Bona nepenbavae onaHyBaHHS BiANOBIAHUX JITEpaTypHUX JUKEpeEI, MiATOTOBKY A0
3aHSTh, BUKOHAHHS THUIOBOI po3paxyHKoBOi poOoTH, miarotroBky 1o MKP Tta icniuty.

AkanemiuHa 100poyecHicTh
[ToniTvka Ta NPUHLMIIM aKaAeMidyHOi JoOpodecHOCTi Bu3HadeHi y po3auni 3 Koaekcy uecti
HanionaneHoro texHigyHoro yHiBepcurery YkpaiHu «KuiBCbKHMI MOMITEXHIYHUNA IHCTUTYT iMeH1 Irops
Cikopcebkoroy. JleranpHime: https://kpi.ua/code

Hopmu eTnuHoi noBeiHku
Hopmu eTnuHO1 MOBEAIHKY CTYIEHTIB 1 ITpalliBHUKIB BU3Ha4YeH1 y po3auii 2 Konekcy yecti HamionansHoro
TEXHIYHOTO yHiBepcUTeTy YkpaiHu «KuiBCbKUI momiTexHiuHUi 1HCTUTYT iMeHi Irops CikopchbKOroy.
HeranpHime: https://kpi.ua/code

8. Buau KOHTPOJIIO Ta peITHHIOBA CUCTEMA OLIHIOBAHHA pe3y bTaTiB HaBYaHHA (PCO)
(ouna\nucranuiiina ¢popma)

Po3noain HaB4anbHOTO 4Yacy 3a BHJAMHU 3aHATH 1 3aBJaHb 3 JUCHUIUIIHU 3TIAHO 3 POOOYNM
HaBYAJILHUM IIJIAHOM.

Hagu. gac Posmonin HaBYaIbHUX TOMUH KoHnTpospHi 3axoau
Cemectp Kpenutu Axap, Jlexmii [MpakTuysi CPC MKP | TPP Cemectp.
rof. aTecT.
1 5 150 30 30 90 1 1 eK3aMeH

PeliTuHT cTyneHTa 3 AUCHUILITIHU CKIAAEThCS 3 OaiB, M0 BIH OTPUMYE 32



https://kpi.ua/code
https://kpi.ua/code

1) HamucaHHS MOJYJbHOI KOHTposbHOI podotu (MKP nonainena Ha 4 yactuum);

2) BHKOHaHHS PO3paxyHKOBO rpadiunoi podotu (PI'P mominiena Ha nekisibka 4aCTHH, 3T1THO TEM);
3) OaxiB 3a ycmiliHi BUCTYINM HA MPAKTUYHUX 3aHATTAX Ta BUKOHAHHS JOMAIIHIX 3aBJIaHb;

4) BiANOBiIb Ha €K3aMEHI.

MoayjbHa KOHTPOJILHA PO00Ta

MonynbHa KOHTPOJIbHA POOOTA CKIAAAETHCS 3 2 YACTHH:

MKP-1 «BusnaueHuii Ta HeBIacHUM iHTerpann», «/ndepenmianbae ynciaeHHs GyHKIN 6araTbox
3MIHHHX)» - BaroBui 6am 11;

MKP-2 «InTerpanpue uuciaeHHs (QyHKIIA OaraThoX 3MIHHHX», «JludepeHiianpHl piBHIHHI) -
BaroBui 6an 14;

Maxkcumanbhuii 6an 11 + 14 = 25.

Kpwurepiii oninroBannss MKP: BizcyTHICTh Ha KOHTPOJIBHINA poboTi — 0 6aniB, ominka MKP (B 6anax)
JIOPIBHIOE BEJIMYMHI BiJICOTKA i1 BUKOHAHHS.

[Tpu BuxonanHi < 60% MKP ne 3apaxoByeTbcs.

Po3paxyukoBo-rpadiuna podoora

Baroswuii 6am — 15.

Kpurepiii oninroBanns PI'P:

HeBukonanuss PI'P — O GaniB. PI'P BukOHyeThCS 1 3aXUINA€ThCAd YaCTHHAMHM, IO 32 3MICTOM
BiJIMOBIAaI0Th MOMYJIbHINM KOHTPOJBHIHM poboTi. Yactunu PI'P 3naetbes no nanucanus MKP, a cami
MKP € 3axuctom.

Oninka PI'P (y Gamax) mopiBHIOE BENWYMHI BiICOTKA (Bil MakCUMAalbHOI KIJIBKOCTI OaiiB) i
BUKOHAHHS 3 ypaxyBaHHSAM pe3yJbTaTy HanucaHHs BianosigHoi MKP.

[Tpu Bukonanni meniie 60% PI'P BoHa He 3apaxoByeThCs 1 TOBUHHA OyTH JTOOTIpaIlbOBaHA.

VY pa3i nomaHHs po3paxyHKOBOiI pOOOTH 3 TMOPYIIEHHSM YCTAHOBJIEHUX TEPMIHIB MaKCUMaJlbHA
KUIBKICTh OajiB 3a 1HAMBIAyalbHE 3aBJaHHS 3MeHIIyeThes. [Ipu monanH1 poOOTH 13 3ami3HEHHSIM
O1NIbIIIe OJTHOTO THYKHSI MAKCUMAaTbHUN MOXIIMBHM pe3yNnbTaT 3MeHIIyeThest Ha 10%, mpu 3ami3HeHHi
Oinble Hix JBa THXHI — Ha 20%.

Po60Ta HA NPAKTHYHMUX 3AHATTIAX

Baroswuii 6ax — 10.
banu 3a et Bua pobOTH pO3MOIiJIsie€ BUKIIAIay MPaKTUIHUX HaA CBIM pO3CY/I.

BignoBiab Ha ek3aMmeHi

Barosuii 6anx — 50.

Barosuii 6an koxxHOro 3apaanus 10.

Ha ex3aMeHl CTyJeHT BHMKOHy€ IHCBMOBY e€K3aMeHalliiiHy pob6otry. biner ckiagaerbes 3 1
TEOPETUYHOTO TUTAHHS 1 4 MPAKTUYHUX 3aBJIaHb.

Kpurepii orintoBaHHs

- «BIIMIHHO»: TIOBHA BIANOBIAL HA BCi 3aBaaHHs (He MeHme 90% motpiOHOT iH(pOpMaIlii; MOBHE,
0e3MOMIIIKOBE pO3B‘sI3yBaHHs 3aBaaHb) 9 — 10 6ais;

- «z100pe»: AOCTaTHRO TMOBHA BIAMOBiNb (He MeHIe 75% moTpiOHOI iHpopMarllii) abo € He3Ha4yHi
HETOYHOCTI 7 — 8 OaiB;

- «33JI0BUTLHOY: HETIOBHA BIJIMOBiAb HA 3aBHaHHs (He MeHIe 60%) Ta € MOMIIIKY 1 IEBHI HEJIOJIIKH 5



— 6 OauiB;

- «HE33/I0BIILHOY»: BIIMOBIIb HE BIIMOBIAAE YMOBaM JI0 «3aJOBUIbHO» (HE3aJ0BUIbHA BiAMOBI/Ib,
HENPaBWIbHUN METOJ po3B‘sA3yBaHH» 0 — 4 Oanu.

Maxkcumanbuuii 6an 10x5=50

320X04VBaAJLHI 02K

3a mpu3oBi Miclsl Ha (aKyJIbTETCHKMX Ta YHIBEPCHTETCHKHX OJIIMITIaJax 3 BHUIOI MaTEMaTHUKH
HapaxoBYIOThCS 3a0X0UyBaIbHI OaJIH, iX MaKCHMaJIbHA KIJIbKICTh HE TMIEPEBHINYE S OaiB.

Po3mip craprosoi mkaan Rc = 50 6ais.
Po3mip ex3amenaniiinoi mkaan Re = 50 6aan.

Po3mip mkaiam peiitunry R = Rc + Re =100 0auxis.

YMOBM HO3UTHBHOI NPOMIMKHOI aATECTAIlil.

Jiis oTpuMaHHs “3apaxoBaHo’ 3 mepiioi (8 TIXKIeHb) Ta Apyroi mpoMixHoi atectaii (14 THXaeHb)
CTYJCHT MOBHHEH MaTh He MeHme HiK 50% MoxJmBHX OaniB HA MOMEHT MPOBEICHHS KAJICHIAPHOTO
KOHTPOJITIO.

[lepeckiiagaHHs MO3UTUBHOI IMMiJICYMKOBOI CEMECTPOBOI arecrallii 3 METO Ii IMiJBUIICHHS HE
JIOTTYCKA€EThCSI.

CTyaeHT 10MYCKAETHCS 10 €K3aMeHYy,

AKIIIO HOTr0o ceMecTpoBHUIl peUTHHT He MeHIui 30 OaiiB, MpH IIbOMY BiH MOBUHEH MaTH 3apaxoBaHi
MOJyJIbHI KOHTpOJIbHI poOoTu Ta PI'P (BukoHaHo He MeH1e, HiX Ha 60%).

CryzaeHTH, K1 B KIHI[I HABYAJIbHOTO CEMECTPY MarOTh CTapTOBUM peTHHT Rc < 20 6astiB 10 ek3aMeHy
HE JIOMYCKAIOThCs 1 TOBUHHI JIIKBiAyBaTH 3a00proBaHocTi (fockinactu PI'P, nanucatn MKP) no nepioro
HepecKiIalaHHs.

Crynentu 3 peiituarom 20 < R; < 30 maroTh MOXIMBICTh A00patH Oanu 10 aomyckoBux 30,
IIISIXOM BUKOHAHHSI JIOITyCKOBOT KOHTPOJIEHOT POOOTH Ha OCTAHHBOMY TIJKHI HABUYAIBHOTO CEMECTPY.

Tadauus BiAMOBiTHOCTI peTHHIOBUX 0aJ1iB OLIHKAM 32 YHIBEPCHUTETCHKOI0 IIKAJIOI0:

Taoanma 1

R=Rc+ R Tpanuuiiina ouinka

95< R <100 BIAMIHHO

85< R <9%4 Iy’Ke 100pe

75< R <84 nobpe

65< R <74 3aJI0BLILHO

60< R <64 OCTaTHELO

30<R <59 HE3aI0BIIBHO

Rc< 30 .
e HE JOMyIEeHUN
a00 He BUKOHAHI 1HIIII YMOBH JIOMYCKY JI0 €K3aMEHY

JonarkoBa indopmaiisi 3 TMCHUILTIHA (OCBITHHOI0 KOMIIOHEHTY)

Komymnikanis 3 BukianaueM. [lozaayiuropHa KOMyHiKallis 3 BUKJIagaueM BiIOyBa€eThCS 3



BUKOPUCTAHHSAM 1H(POpPMaLiHHO-KOMYHIKaLIHHOI cucTeMu «EnekTpoHHMiA KaMmycy, TathopMu
JTUCTaHIIMHOTO HaBuYaHHs « CIKOPChKHIN», MeceHpkepy Tenerpam, eneKTpOHHOT TOIITH.

Jucranniiina ¢opma HaBYaHHA. Y BUMNAJAKY AUCTaHLIHHOT (OpMHU HABUAHHS 3aHATTS MPOBOAATHCS 3
BUKOPUCTAHHSIM 1H(GOPMAIIITHO-KOMYHIKaIlIHHAX Ta MEPEKEBUX TEXHOJIOT1H, ratdopm ajis
BiZleokoH(pepentiit Zoom, Google Meet, Discord, cucremu Moodle na mmatgopmi « CikopcbKuii».
KoHTposbHI 3aX0/11 MPOBOAATHCS IUCTAHIIIWHO 13 3aCTOCYBaHHSM €JIEKTPOHHOI nomitu, Telegram,

Zoom, GoogleClassroom ta Moodle na mnardopmi aucraniiiinoro Hapdyanusa «CiIKOPCBKUI» y 3pyUHHX
JUTs BUKIIagada popMarax (YCHOMY/ TUCBMOBOMY /TECTOBOMY /KOMOIHOBaHOMY). 3a BUMOTOIO BUKJIa1aya,
po0O0Ta KOHTPOIBHOTO 3aX0Iy MOXE 3aXUIATHCS HA CIIBOECI/Il, 3 BAKOPUCTAHHIM TEXHIYHHUX 3aC00iB
imenTudikarii Ta Bigeodikcaiii mpoiecy.

CemecTpoBHl KOHTPOJIb BiIOYBAEThCS BIAMOBITHO 10 PeriiaMeHTy nmpoBeIcHHSI CEMECTPOBOTO

KOHTPOJIIO B TUCTaHIiHOMY pexumi. JletanbHimie: https://osvita.kpi.ua/node/148 .

[axmro3uBHe HaBYaHHs. OCBITHIM KOMIIOHEHT MOK€ BUKIIQAATUCA JUIS O1IBIIOCTI CTY/ICHTIB 3
0COOJMBUMH OCBITHIMH MOTpeOaMu, SIKi HE JO3BOJIAIOTH BUKOHYBATH 3aBJIaHHSI 32 OTTOMOTOI0
MEePCOHAIBHUX KOMIT I0TEPiB, HOYTOYKiB Ta/ab0 1HIIMX TeXHIYHUX 3ac00iB. JleTanbHilie npo 3a0e3neueHHs

inkiro3uBHOCTI ocBiTH B KIII im. Iropst Cikopebkoro 3a nmocunanssM https://osvita.kpi.ua/node/172 .

Po0ouy nporpamy HaB4Ya/IbHOI AMCHUILTIHM (cui1aldyc):

Cxaaneno: nouent kadempu MATaTH, kauz. TexH. Hayk, IBanenko T.B.
YxBaueno kadenpoio MA ta TU (mpotoxon Ne 14 Bix 25.06.2025 p.)
Ioromxxeno Meroanunoro pagoro @IOT (mpotokon Nell Bixg 27.06.2025 p.)



