MIHICTEPCTBO OCBITU I HAYKH YKPAIHHA
HAIIOHAJIbHUU YHIBEPCUTET KOPABJIEBY IVBAHHS
iMeHi aamipana Makaposa

HapyayibHO-HayKOBHH IHCTHTYT KOMII'IOTEPHHX HAyK Ta yIIPABIHHS IIPOCKTaMU

(noBHA HAIBA MAPOIALTY )

Kadenpa diznku Ta MaTeMaTuku

(moBHa Hasea Kadeapr)

E 722

ALK CKT @
L 0y

3‘ QGJ

ot nl‘ P
}_ﬂ_hw

POBOYA ITPOT'PAMA HABYAJIBHOI JHCI] I?HHIHH
PROGRAM OF THE DISCIPLINE

BHILIA MATEMATHKA 11
HIGHER MATHEMATICS 11

raJjy3b 3HaHb 12. IndopmaniitHi TexHoIOTIT

cnemiaabHicTh 125. Ki6epbesneka ta 3axuct indopmarii

ocBiTHA nporpama _CHCTEMH TEXHIYHOTO 3aXHCTy iHdopmariii, aBromarusaiis ii 06poOku

piBeHb BHIIOI OCBITH nepuini (0axanaBpChKUi)
THI AMCHHIITHH 000B'A3K0BA
MOBA(M) BHKJAJAHHA YKparHChbKa

Muxkoaais — 2023



Poboya nporpama HaBuaabHOI AUCUMILIiHK «Buina matematuka [I» € ofiHi€l0 i3 CKIaOBHX

KOMIUIEKCHOI NiAroToBKHM (haxiBuik rany3i 3HaHb « | 2. IngopMauiliHi TEXHOIOTT

cneuiansHocTi « 125. Kibepbeznexa Ta 3axucT indopmManii»

OCBITHBOT MporpaMy «CHUCTEMH TEXHIYHOrO 3aXHMCTy iHdOpMaLlii, aBToMaTH3allif il 06poOKu»

nggy 08 2023 poky. - /6 .

Po3pobuuku:
Maiibopoaa Onekcanap Banepiiosuy, kani. eKoH. HayK, JA0LeHT Kadeapu (izuKu Ta MAaTEMaTHKH;

[TetkoB Irop BacunboBuu, kauj. ¢i3.-MaT. HayK, AoUeHT kadeapu ¢i3uku Ta MATEMATHKH.

L

Ilpoexm pobouoi npoepamu nasuansHoi oucyunninu «Buwa mamemamuka» y32004C€HO 3 2APAHMOM  OCBIMHLOL
npozpamu (2apanmamu oceimuix npozpam)

I'apanm oceimuvoi npozpamu « Cucmemu mexHivnozo saxucmy inghopmayii, asmomamusayin it 06pobku»

Hyoicnuti Cepein Muxonaiioguy, kano. mexu. nayx, doyenm

ITpoexm pobouoi npozpamu nasuanerol oucyunninu « Buwa mamemamuxa» posznanymo na 3acioanni xageopu ghizuxu

ma MamemMamurxu

ITpomokon Ne :{_ 8i0 « ;?i» 28 2023 p.

3agioyeau kacheopu gpizuku ma mamemamuxu, %
H-p. ghiz.-mam. nayx, npogp. / M.B. Yukay

Ilpoexm pobouoi npoepamu HasyanvHoli ducyunninu «Buwa mamemamuxayr posenanymo Haeuanbno-memoouunon

komiciero Hasuanbno-naykoeozo incmumymy KOMN'IomepHux HAyK md ynpagiinHsi npoexmamu
IIpomoxon Ne _.f 8i0 «_-_2_ f » 4 ‘9_ 2023 p.

TI'onosa HMP HHIKHVI], W
Kano. mexu. nayx, npogh. HVK 7 T.A. ®apionosa

lpoexm poboyoi npocpamu nasuansnol oucyuniinu « Buwa mamem 12 _nesedeno 3 naguatbhum eidoitom HYK

lonosa naguanvnozo 6iooin A.B. Jlabapmrasa
y ip

Poboua npozpama naeuanvHoi oucyuniinu «Buwa mamemamuka» 3ameepoxceno Hasuanreno-memoouinomn
padow HYK

Hpomokon Ne € gio« & » _‘9__9 2023 p.

I'onoea HMP HYK €.1 Tpywnskos

‘ © HYK, 2023

(8%



4. OUiKYBAHT PE3VTIBIMAMU HABUAHHSL .........eeeueeeeaeeeeaieeaeieeeaeieeeeeaeeeeasseesteeesseeesseeesnneeeanseeans

5. [Ipoepama HABUANLHOT OUCYUNTITHU. ...........c.eeeeeeeeereeieeiieeeeie e eeeee e eaee e eetee e eesee s

6. Memoou nasuanmus, 3acoou 0iacHOCMUKY pe3y1bmamie HaguanHs ma Memoou ix

OCMOHCIIPDYBAHHSL ...ttt et ettt et e et et e e et et e at e et e bt e bt e sae e et e e eneeenbeenneeenee
7. ©opmu NOMOYHO20 MA NIOCYMKOBOLO KOHMPOIIO ......c..eeeeeeieaniaaieeanieenieaanieesieeaeee e enne

8. Kpumepii OyiHI08AHHS PE3YIOIMANMIB HABUAHHSL...........eeeeeeeeeieeeeieeeeieeesieeeneeeennaeesnneeeens

9. Incmpymenmu, ob1a0HauHA Ma npocpamue 3a6e3nedenns,

BUKOPUCMAHHA AAKUX nepe()6aqae Hae4dailbHA ducuunﬂiﬂa ...................................................

10. PexomeH008aHI 0HCEPENA THEPHOPMAYIT............cccvveeeeieeireeeieeeieeeeieeeeieeesieeesireeeeeaee e



BCTYII

Anomauin
Ilpoepama niocomosxu baxanaspamy cneyiarvnocmi "125. Kibepbesneka ma 3axucm
inpopmayii
donomazae amanizysamu, MOOeI08amu ma po3e'sa3yeamu KOMn'lomepui ma NPUKIAOHI iHHCEeHEepHi

!

" nepedbauae 60100iHHA CMYOeHMAMU HEOOXIOHUM MAMEMAMUYHUM AnaApamom, o

s3aoaui. Tomy ompumanus 06a306aHUX 3HAHbL NO OCHOBAM GUWOI MAMEMAMUKU € B8a20MOI0
CK1a008010 Y niocomosyi gaxisyis.

Jucyunnina "Buwa mamemamuxa 11" € nesio’emnoro wacmurnoio ¢hopmysanHs cneyiaibHoi
KOMREeHmHOCmi Yy ¢hopmi 30amHOCMi 3ACMOCO8Y8aAMU 3HAHHA Y NPAKMUYHUX CUMYyayiax i €
O00NOMINCHOI OJ151 OCBOEHHS CNEYIANI308AHUX OUCYUNILIH, NOG'I3aHUX 13 3axucmom iHgopmayii.

Knrwwuosi cnoea: Bumia MareMmartuka, piBHSHHSA, QYHKIIS, HEBHU3HAYCHUN 1HTETpa,

BH3HAUYCHUH 1HTErpal, TudepeHIianbHl PIBHSIHHS, PSAIU.

Abstract

The program of preparation of the bachelor of specialty "125. Cyber security and information
protection " provides students with the necessary mathematical apparatus that helps to analyze,
model and solve computer and applied engineering problem. Therefore, obtaining a basic
knowledge of the basics of higher mathematics is a significant component in the training of
specialists.

The discipline "Higher Mathematics 11" is an integral part of the formation of special
competence in the form of the ability to apply knowledge in practical situations and is an aid to
mastering specialized disciplines related to information protection.

Key words: higher mathematics, equation, function, indefinite integral, definite integral,

differential equations, series.



1. Onuc HABYAJIBHOI TUCHUILIIHA

HaiimeHnyBaHHS OKa3HUKIB

I"anmy3pb 3HaHBb, CrIELIANIBHICTD
(ocBiTHS Mporpama), OCBITHIH
piBEHb

XapakTeprucTHKa HaBYAIbHO1
UCLAIUIIHU

neHHa popma
HaBYaHHS

3a04yHa Ghopma
HaBYaHHS

KinbkicTs kpemuTiB - _4  *

Monymnis — 1

["any3b 3HaHB

12. Indopmariitai TeXHOIOTIT

O00B's13K0Ba

Pix miarorosku:

3MiCTOBHX MOAYJIB — 4 1-ii 1-i
Cemectp
CreniaJbHICTh 2-i 2-i
125. KiGepbe3neka Jexmiii
‘ Ta 3axucT iHpopmarrii
[nauBinyabHE HAYKOBO- 30 rog. 6 rox.
FIOCITITHE 3aBHAMHA OciTHs mporpama [MpakTuuni, ceMiHapchKi
HE rependayeHo CucreMu TEXHIYHOTO 3aXUCTY
iH(dopmarrii, aBToMaTu3aris ii 30 roa. 6 roa.
3arasipHa KiIbKICTh 00po0KH JlaGopaTopHi
rogua 120 0 rox 0 rox
Camocriitna po6ora
TmxHEeBUX TOOUH 1 60 o1 108 rox.

NeHHO1 (hOpMH HaBYAHHS:
ayauTopHux — _4 ;

CaMOCTIIHOT poboTH
crynenra — _4

OcBiTHI# piBEHB:

nepmuii(0axkajaBpCcbLKuii)

InnuBinyanbHi 3aBganns: 0 rom.

Bun koHTpOIIO: 31K

dopma KOHTPOITI0: KOMOIHOBaHA




2. MeTa BUBYEHHS HABYAJILHOI AUCIUILIIHA

Metoro BHMKJIQ[AHHS AUCLUIUIIHM € O3HAMOMJIEHHS CTYJEHTIB 3 OCHOBHUMH IJI€SIMH Ta
amapaTtoM JIiHIHHOI anreOpH, aHATITHYHOI TeoMeTpii, MaTeMaTHMYHOrO aHaji3y, Cy4YaCHHUMHU
MeToAaMu Teopii PyHKIIII KOMIUIEKCHOT 3MIHHO1, ONepalIliifHOro YncieHHs, Teopil HMOBIpHOCTEH Ta
MaTeMaTHUYHOI CTaTHCTUKH, L0 JAa€ MOJKJIMBICTh aHAJI3yBaTH, MOJEIIOBATH Ta PpO3B’S3yBaTH
MpuKIagHi 3amadi 31 cepu ix mnpodeciitHoi MiATBHOCTI 13 3aCTOCYBaHHSAM  BIIMOBITHUX
MaTeMaTHYHUX METO/IIB.

Metoio BHMBUYEHHsS HaBUalbHOI AucuuIuliHd «Buma wmarematuka II» € ¢opmyBanHS y

CTYJICHTIB BIJMOBITHO JI0 OCBITHRO-MIPO(ECIHOT MPOTrpaMu TAaKMX KOMITETCHTHOCTEH:

® 30amuicmbs 3acmoco8ysamu 3HaHHs Y NPAKMUYHUX CUMYAYISX.

(v sionogionocmi 0o OIII1 3K1)

® 3HawnHs ma po3yMiHHs npedMemHoi obaacmi ma po3ymMiHHs npogecii
(v sionogionocmi 0o OIIII 3K2)

3. IlepeanymMoBH 1IJisi BUBYEHHS JUCUMILIIIHH

[TepemymoBamu Jisi BABUCHHS JUCIUILTIHU € paHillle BUBUEHA AUCHUIIIIHA «Buia maremaruka I».

4. OuikyBaHi pe3yJbTaTH HABYAHHS
BuBueHHs HaBYaANBHOI JUCHMILTIHU Niependadae (JopMyBaHHS Ta PO3BUTOK Y CTYACHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:
o Kpumuuno ocmucio8amu OCHOBHI meopii, NPUHYUNU, Memoou i NOHAMMSA y HABYAHHI ma
npogecitiniii JisinbHOCHI.
(v sionosionocmi oo OIIII PH6).



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Moayas 2. Buma marematuka II.

3micToBuii MoayJb 1. [aTerpansae yncneHHs QyHKIIT oaHi€el 3MiHHOI. HeBu3HaueHnit
IHTeTrpaJl.

Tema 1. IlepBicHa (yHKIlisS Ta HEBU3HAUYCHUM iHTEerpasl. OCHOBHI BJIACTUBOCTI HEBU3HAYCHOTO
iHTerpany. Tabmuis ocHOBHUX iHTerpaiiB. besmocepenne iHTerpyBaHHs. [HTerpyBaHHS
YacTHUHAMHU, MeTO[ mijctaHoBKu. Jliteparypa: [1] .7 § 1 m.1-2, [3] p. I ru.1 §1.

Tewma 2. [TonstTsa npo komrutekcHi uucna. Jlitreparypa: [1] .7 §1 m. 4.

Tewma 3. [aTerpyBanns HaitmpocTimux pamioHanbHuX ApooiB I-1II Tumis. [HTerpyBanHs
pationanbHux Apo06is. Jliteparypa: [1] 1.7 §1 m. 5,6, [3]p. Il .1 § 2,3.

Tema 4. [nTerpyBanHsi TPUrOHOMETpUYHUX (QYHKIIH. [HTerpyBanHs ippamioHanTbHIX (QYHKIIIN.
IaTerpanu, mo «ue 6epythesiy. Jliteparypa: [1] .7 §1 n.7,8 , [3] p. [ .1 §4,5.

3micToBuii MoayJIb 2. [HTEerpanbHe ynciaeHHs GyHKIIT oHi€T 3MiHHO1. Bu3HaveHwuii iHTEeTpat.

Tema 5. 3agaui, 10 IPUBOAATH A0 BU3HAUEHOTO iHTerpaia. O3HaueHHs Ta YMOBH 1CHYBaHHS
BU3HA4YEHOro iHTerpana. OCHOBHI BJaCTUBOCTI BU3HAUEHOTO iHTEerpana. BusHauenunii
IHTeTpaJl 13 3MIHHOIO BEPXHEI0 MEXKEI0, MOoXiaHa Bij Hhoro. @opmyna HeroToHa-JIeliOHima.
3amina 3MiHHOT Y BU3HAYeHOMY iHTerpaii. [arerpyBanns yactuHamu. Jlitepartypa: [1] .7
§2 m.1-5, [3]p. U rn.2 § 1-6.

Tema 6. OOuHMCIeHHS TUIOII TUIOCKUX (ITYp y AEKapTOBHX Ta MOJSPHUX KOOPAUHATAX.
OOGuwuciieHHst 00’ €MIB TiJ, IOBKWHHU YT Ta TUIONT TTOBEPXOHBL 00epTaHHs. 3aCTOCYBaHHS
1HTerpaa 70 3aaa4 (Hi3uKu Ta MEXaHIKU: 00YHCICHHS POOOTH, CHITU TUCKY, MOMEHTIB
iHepIii, CTAaTHYHUX MOMEHTIB Ta KOOpAWHAT IeHTpa Mac. Jliteparypa: [1] rn.7 §3 n.1, 2, 4,
[3]p. Hrn.3 §1, 2, 4.

Tema 7. HeBmacHi iHTeTpaiu 3 HECKIHUCHHUMU Mekamu. HeBiacHi iHTerpanu Bi
HeoOMexxeHnx (pyHkiii. O3naku 30ikHOCTI. Jlitepatypa: [1] .7 §2 m.6, [3]p. Il .2 § 8.

3micToBuii MoayJb 3. 3Buuaiini audepeHianbHi piBHAHHS.

Tema 8. ludepenuianbhi piasaug (IP) nepmoro nopsaky. 3agaya Komri. AP 3
BiJOKpeMItoBaHUMHU 3MiHHUMH. OxHopiani [AP. Jliniini JP.

Jliteparypa: [1] 1.8 §1 m.1 — 4.

Tema 9. JIP Bumux nopsakis. J[P n-ro nopsaky, ski iHTerpytoTbes B KBagpatypax. [P, ki
JIOITyCKarOTh MOHMKeHHs nopsiaky. Jliteparypa: [1] rn.8 §2 m.1 — 3.

Tema 10. Jliniini AP Bumux nopsakis. Jliniitai onnopiani JIP npyroro nopsaky. JliHiiHi
HeoaHopiaHi JIP npyroro nopsaky. Meton Bapiartii qoBitbHUX cTanux. Jliteparypa: [1] 1.8

§3m.1—4.



Tema 11. JIJIP 13 ctanumu koedimiearamu. JIOJP ta JIHJP 13 cranumu koedimieHTamMu.

PiBHSHHS 13 cniemialibHOIO TIpaBoto yactuHoto. Jlitepatypa: [1] mn.8 §4 m.1 — 3.

3micToBuii Moay.anb 4. Psau.

Tema 12. Yncnosi psiau. BiracTuBOCTI YUCTIOBUX pAlIB. 3HAKOI0AAaTHI psAnyd. JlocTaTHI 03HAKK

30DKHOCTI. Psisin, B IKMX 3HAKU WICHIB CTPOTo nepeayroThes. O3naka Jleitonina.

AbcomoTHa Ta yMOBHA 301KHOCTI. [IOHATTS PO YMCIIOBI PsIIU 3 KOMIJIEKCHUMH YJICHAMHU.

Jlireparypa: [1] r1.9 §1 .1 — 6.

Tewma 13. ®ynkuionansHi psaau. PiBHomipHa 301kHICTE. O3Haka Beiepmtpacca. CteneHesi

psanu. Teopema AbGens. [HTepBan Ta paiyc 301KHOCTI cTeneHeBoro psiay. Jliteparypa: [1]

m.9 §2 n.1-2.

Tema 14. Pan Teiinopa. Po3kinaganns enemeHTapHux GyHKUIN B psag Makinopena. Habnmxene

00uHrCIIeHHS 32 TONOMOT00 cTeneHeBux psaAiB. Jliteparypa: [1] r1.9 §2 m.4 — 6.

Tema 15. Panu ®@yp’e. Tpuronomerpuunuii psag @yp’e. Koedimientun Oyp’e. Pang Oyp’e nus

napHux 1 HermapHux QyHKuid. Pag ®@yp’e i 2/-nepionnunoi ¢ynkuii. Psg @yp’e ms

¢byHkuiii 3aganux Ha Biapi3ky [ 0; / ] abo Ha Binpi3ky [a; b]. KommnekcHa gpopma psaxy

®dyp’e. Jlitepatypa: [1] 1.9 §3 .1 — 6.

TeMaTHYHHH NJIaH HABYAJILHOI JUCIHUILIIHA

Ha3zBu 3micToBHX MOAYIIiB i TEM

KinekicTs rogun

neHHa hopma

3aouna hopma

S TOMY YHCII o TOMY YHCHI
% mex | mp | mab | c.p. g Jgek | mp | 71ab | c.p.
> >
1 2 3 4 5 7 8 9 10 | 11 | 12
Moayab 2
3micToBuii Mmoayab 1. InTerpanbhe yncneHns GyHKLUIT ofHiel 3MiHHO1. HeBU3HaueHu# iHTETpal.
Tema 1. IlepBicHa ¢yHKLIs Ta HEBU3HAYCHUI
inTerpan. OCHOBHI BIIACTHBOCTI HEBU3HAYCHOTO 7 2 2 - 3 6,5 1025|025 | - 6
inTerpany. TaOuIlsi OCHOBHUX IHTEIPaIiB
Tema 2. [IOHATTS PO KOMILIEKCHI YUCIIA. 8 2 2 - 4 85 10251025 - 8
Tema 3. InTerpyBaHHs HAUTTPOCTIIINX
pamionaapHux aApo0iB I-111 TumiB. [HTerpyBaHHS 7 2 2 - 3 8 1025075 - 7
parioHaJIbHHX JIPOOiB.
Tewma 4. IHTErpyBaHHA TPUTOHOMETPUUHUX
¢dbyukmii. [aTerpyBaHHs ippalioHaTbHIX 8 2 2 - 4 7 102510775 | - 6
GyHKITH.
Paszom 3a 3micmosum mooynem 1 30 8 8 - 14 | 30 1 2 - 27




3micToBmii Moayab 2. InTerpanbHe yncneHHs GYHKLUIT ofHi€l 3MiHHO1. BusHaueHuii inTerpan

Tema 5. 3amadi, 0 TPUBOAATH JO BH3HAYCHOTO
inTerpana. ®opmyna Herorona-JleiOHira.

. . . . 9 2 2 - 5 9,5 10251025 | - 9
3amMiHa 3MiHHOT Y BU3HAYCHOMY 1HTETPAJIi.
[HTErpyBaHHs YaCTHHAMH.
Tema 6. O04MCACHHS IO IIOCKUX QIryp y
JICKapTOBUX Ta MOJSIPHUX KOOPJMHATAX. 10 ) ) i 6 10 | os | os i 9
OO0uucieHHs 00’ €MIB TiJl, JOBKUHU JIyT Ta > >
TIJIONT TTIOBEPXOHBL OOEPTAHHS
Tema 7. HeBmacHi iHTerpaiu 3 HECKIHUCHHUMH
Mexamu. HeBnacHi iHTerpanu Bij 11 2 2 - 7 10,51 0,25 | 0,25 | - 10
HeoOMexeHnX GyHkuid. O3Haku 301KHOCTI
Pazom 3a 3smicmoeum modynem 2 30 6 6 - 18 30 1 1 - 28
3microBmii Moayab 3. 3BuyaiiHi JUQepeHIlialbHI PiBHIHHI.
Tema 8. JludepeniianbHi piBHAHHS 9 2 2 - 5 17510251025 - 7

MEPIIOTO MOPSAKY.

Tema 9. JIP Bumux nopsiakis. JIP n-ro
MOPS/IKY, SIKI IHTETPYIOThCS B KBaJ[paTypax. 6 2 2 - 2 |75 1025]025]| - 7
JIP, siKi TOITyCKAIOTh MMOHMWKEHHS MOPSIKY

Tewma 10. Jliniitai JIP BUIIMX TOPSIKIB.
Jliniitai ogHOpinHi AP apyroro mopsaky.

e . 7 2 2 - 3 7 10751025 - 6
JIin1iiH1 HeogHOp1aHL JIP npyroro nopsaky.
Mertoa Bapiatlii JOBUIBHUX CTaTUX
Tema 11. JIZIP 13 cTanumu KoedilieHTaMH.
JMOAP ta JIRAP 13 crammvt 8 | 2 | 2| - | 4| 8 |075(025] - | 7
KoedinienTamMu. PiBHSHHS 13 CHIEIIaIbHOIO
MPaBOI0 YaCTUHOIO.
Paszom 3a 3micmosum modynem 3 30 8 8 14 | 30 2 1 27

3micToBuii Moayab 4. Psou.
Tema 12. Unciosi psiau. 8 2 2 - 4 8 0,5 | 0,5 - 7
Tema 13. @yHKITIOHAJIBHI PSIIM. 7 2 2 - 3 6 | 05105 ]| - 5
Tema 14. Pan Teitniopa ta psag Makinopena. 7 2 2 - 3 7 0,5 | 0,5 - 6
Tema 15. Psaau @yp’e. 8 2 2 - 4 9 0,51 05 | - 8
Pazom 3a 3micmosum mooynem 4 30 8 8 14 | 30 2 2 26
Ycvozo 2ooun | 120 | 30 | 30 - 60 | 120 6 6 - 108

| 108

1
()]
[e)
—
[\
[e)
(@)
(@)

1

Pazom 3a kypcom | 120 | 30 | 30 |




Temu j1ad0paTOpPHUX 3aHATH
JlaGopaTopHi 3aHITTS HE ITepeadaueHo

CamocrTiiina podora

CamocriitHa poOoTa mepeadavae miaroToBKY /10 JISKIIHHUX 3aHSATh; CAMOCTIHHE MMOTTHUOICHHS
3HAHHS 32 TEMaMH JUCIUILIIHA; MIATOTOBKY Ta 0(OPMIICHHS JTa0OPaTOPHUX POOIT; MIATOTOBKY J0O
TPHOX MOTOYHUX MOJYJTBHUX KOHTPOJIB; MiATOTOBKY JI0 3aJIKY.

3aBIaHHs AJ151 CAMOCTiHHOT po6oTH

Ne KinpkicTb
3/m Bun pobotu rofuH
Jlenna 3aouHa
dopma dopma
| [TinroroBka j0 Jekiii 3a TeMoro «IlepsicHa (yHKIIis Ta ) )
HCBHU3HAUYCHUU lHTCFpaJ'I.»
) [TinroroBka a0 nexiii 3a TeMoro «IIOHATTS PO KOMILJIEKCHI 2 )
© | uncma.»
3 [TinroToBKa J0 JEKIIii 3a TEMOIO «IHTErpyBaHHs palioHaIbHUX 2 )
" | apo6iB.»
4 [TigroToBKa A0 JEKIi 32 TEMOIO «IHTETpYyBaHHS TPUTOHOMETPHIHHX 2 )
' Ta ippauioHanbHUX (YHKLIN.»
[TinroroBka a0 nexiii 3a Temoro «BusHauenuii iHTerpai. dopmyiia 2
3. Herotona-Jleiibnina. 3amiHa 3MiHHOT y BU3HAYCHOMY 1HTETpaJli. 2
IaTer PYBaHHA YacCTUHaAMMU.)»
ITinroroBka A0 JIeKIii 3a TeMOIO «OOUYKCIEHHS TUIONI INIOCKUX (iryp 2
6. |y AeKkapTOBHUX Ta MOJSPHHUX KoopauHaTtax. OOuuciIeHHs 00 €MiB Ti, 2
JOBKHWHHA AYT Ta IUIOUI ITOBECPXOHb 06CpTaHH$I.»
7 ITinroroBka g0 Jekirii 3a TeMoro «HesnacHi iHTerpamm.» 2 )
2 [TigroroBka a0 nekii 3a Temoro «JludepeHiianbai piBHIHHS 2 )
" | mepmoro nopsaKy»
9 [TinroroBka a0 jekiii 3a TeMoro «JIP BUIIMX MOPSAKIBY 2 )
[TinroroBka a0 nexiii 3a Temoro «JIiniitHi J[P BUIIMX mopsiaKiB. 2
10. | JOAP npyroro nopsaky. JIHIAP npyroro nopsaky. Metox 2
Bapialii TOBUTbHUX CTaJIHX)»
ITigroroBka g0 yekiii 3a Temoro «JIJIP i3 cranmumu 2
11. | koedinieatamu. JIOAP ta JIH/IP i3 cranumu koedimieHTaMu. 2
PiBHSHHS 13 CHETIAIEHOIO TIPABOIO0 YACTHUHOIO»
12. [TigroroBka a0 ekl 3a TeMO0 «HUCIIOBI PSIIN.» 2 )
13. [TigroroBka a0 JekIii 3a TeMo0 «DyHKIIIOHATBHI PSIH.)» 2 )
14 [TigroroBka a0 snekii 3a Temoro «Psin Telinopa ta psin 2 )
" | MakJsiopeHna.»




15. | Higroroska xo nexuii 3a Temoro «Psinu Oyp’e.» 2 )

6. [TinroroBka Ta opopmiIeHHS 1HAUBITyanbHOTO 3aBaaHHs Nel: 4 g
HeBusHauenuii inTerpa.

17 [TigroroBka Ta 0pOpMIICHHS IHAMBIAYyaTbHOTO 3aBAaHHs No2: 6 2
Busnauenuii interpas.

18, [TinroroBka Ta opopmMiIeHHS 1HAUBIIyanbHOTO 3aBaaHHs Ne3: 6 .
3BuyaitHi qudepeHIiaabHl PIBHIHHS.

9. [TinroroBka Ta opopMiICHHS 1HAUBITyanbHOTO 3aBaaHHs Nod: 6 10
Psamnm.

20. | [TigroTroBka A0 TecTyBaHHs 3a TeMamMu 3M1 6 7

21. | [ligroroBka A0 TecTyBaHHs 3a TeMamu 3M?2 6 6

22. | IligroToBKa 10 TeCTyBaHHS 3a TeMamu 3M3 5 7

23. | IligroToBKa 10 TeCTyBaHHS 3a TeMamu 3M4 6 10

24. | IlinroToBKa 110 3aJiKy 15 15

Pazom 90 108

6. MeToau HaBYaHHSA, 32CO00M AIATHOCTUKHU Pe3yJIbTATIB HABYAHHA Ta METOIAH iX
AEeMOHCTPYBaHHA

VY mporieci 0CBOEHHS TUCITUTUIIHU 3100yBad Mae:
- BUKOHATH 1HJWBIyaJbHE 3aBIaHHS 32 KOXXHUM 3MICTOBHUM MOJyJeM, opopMuTH
ManepoBUi aHATITUYHUH 3BIT Y BiIMOBIAHOCTI A0 IIMX 3aBJIaHb Ta MPEIACTABUTH HA PO3TIIST
BUKIJIaJ[aqy, SIKAH OLIIHIOE BUKOHAHHS KOKHO1 pOOOTH Ta Ha OCHOBI YCHHX BiATIOBiIEH
BH3HAYa€ pPiBeHb PO3yMiHHS BUKOHAHOI po0OTH;
- CKJIACTU TIOTOYHI MOAYJIbHI KOHTPOJI 32 KOXKHUM 3MICTOBHUM MOJYJIEM Y BUTIISAIL
CTaH/IaPTU30BAHKUX TECTIB JIJIS OLIHKH PiBHS OTPUMAHUX TEOPETUYHUX 3HAHB; HA
MIPOXOKEHHS OJTHOTO TECTY HanaeThes Bia 20 1o 60 XBUIIMH, B 3a7I€KHOCTI B1I KIJTBKOCTI
3aBaHb (3 PO3PaXyHKY J0 5 XBHJIVMH Ha OJTHE 3aBJaHH);
- CKJIACTH 3JIIK Y BUTJISI/II YCHOT BIZMOBI/II HA JABA TEOPETUYHI TUTAHHS O171€TYy Ta BUPIIIICHHS
IIECTH MPAKTUYHUX 3a7a4; Ha MiITOTOBKY HaAa€Thes 10 1,5 roguHm.

7. ®OpMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyIeHTa OLiHIOIThCA 32 100-0a1bHOI0 CHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OIliHKa HAaBYAJBHOI'O KypCy BKIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOJIIO i
OIIIHKY 3aKJIIOYHOTO 3aiKy. Y KOKHOTO KOMITOHEHTa CBOSI YaCTKa B 3arajibHiid CUCTEMI OI[IHOK. Y
MPOMDKHHUX OIIIHKaX CTYJIEeHT Moke HaOpatu no 60 OamiB. [luToma Bara 3akjIOYHOTO ICIIUTY B
3aranpHii cuctemi omiHOK - 40 OamB. IlizcymMkoBa OIliHKa HaBYaJbHOTO KYpPCy € CYMOIO
MMPOMDKHHUX OITIHOK 1 OITIHKH 3aJIiKY.

[ToTouHMii KOHTPOJIH Tepeadadae OMIHIOBAHHS TEOPETHUYHOI IMiATOTOBKU 3700yBadiB BHIIOi
OCBITH 13 3a3HAYCHOI TeMH Ta HAOyTHX MPAKTHYHUX HABMYOK I/ YaC BUKOHAHHS 1HAWBIAYyaTbHHX
3aB/IaHb Ta TOTOYHUX MOAYJIHHUX KOHTPOJIB.

3apaxyBaHHsI KPEIUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JIOCSITHEHHS Pe3yJIbTaTiB,
3arutanoBanux PITH/I, mo BupaxaeTbcsi B OHIA 3 MO3UTUBHUX OILIHOK, NepeadadyeHux YUHHUM
3aKOHOJABCTBOM.
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@®opMH KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA

KpuTepii oniHIOBaHHSI BUKOHAHHS IHIMBinyanbHuX 3aBaanb (113)

(xoxwne 1J13 cknmamaeTbes 13 pi3HOI KITBKOCTI 3aBJIaHb, HU)KUE HABEJICHI KPUTEPIl OLIHIOBAaHHS

KOXKHOTO OKPEMOTO 3aB/IaHHS)

Ban

Kpurepii ouiHioBaHHs

3aBaHHA BUKOHAHO Y BCTAHOBJICHUI TepMiH. BUKOHAaHO caMOCTIITHO, YiTKO
chopMyIbOBaHi 11iJ1i, 3aBAaHHS Ta T10Te3a JOCTIKEeHb. 3aCTOCOBYBAJINCS
KOPEKTHI MeTOI1 0OpOOKH OTPUMAHUX Pe3ybTaTiB. Y BUCHOBKaX IpOBeIeHa
KOpEKTHA IHTepIpeTaLis pe3ynbraTiB. HagaHi moBHI yCHI BiJNOBIil Ha
3aMUTaHHS CTOCOBHO TEOPETHUHUX OCHOB 3aBIaHHS.

3aB/1aHHs BUKOHAHA 3 IOPYIICHHSAM BCTAaHOBJICHUX TepMiHIB. CTyIEHT BUKOHYE
3aBJaHHS 111]] KEPIBHUIITBOM BHUKJIaJa4a; CKJIAJICHUH 3BIT MICTHTh HETOYHOCTI Y
BHCHOBKax Ta MOMUJIKHA. HamaHi 9acTKOBI yCHI BiJIMTOBI/I HA 3alTUTaHHS
CTOCOBHO TEOPETUYHHX OCHOB pOOOTH 200 CTYACHT BiIMOBIISIETHCS HAJJaBATH
YCHI BIIMOBI/II HA 3aITUTAHHS.

3aBI[aHH$I HC BUKOHYBAJIOCh.

Maxcumanvna oyinka cmyoenma 3a Oanuli KomMnoHenm npozpamu 32 o6aiu (4
1/[3 no 10,6,8,8 b6anie 6i0nosionHo).

KpuTepii oniHIOBaHHSI IOTOYHOT0 MOAYJILHOTO KOHTPOJIIO Y (popMi TecTyBaHHA

Opapuavsnx |\ 0 | 9 | s | 7 6 | s | 4| 3| 2 1
BIANMMOBLICH
Bax 21 1lwl] 9ol 8| 76 5| 41321

VY BiAMOBIAHOCTI 0 Mporpamu nepeadadeHo 4 MOTOYHUX MOJYJIBHUX KOHTPOJ, TAKAM YHHOM
MaKkcHMajbHa OIliHKa 3a JaHU KOMITOHEHT mporpamu 28 6amu (10,4,8,6 6anis 3a 3M1, 3M2, 3M3
ta 3M4 BianosigHo). KoxxHuit Tect nependayae Big 4 10 12 TeCTOBUX 3allUTaHb.

Kpurepii oninroBanHs 3aJiky.

3100yBay Mae BIAMOBICTM Ha JBa YCHI NMHUTAaHHS Ta BUPIINIUTH IIICTh MPAKTUYHUX 3ajad.
KoxHa BiAMOBIAF HA YCHI NMHTAaHHS OINHIOETHCS MaKCUMyM Yy 5 0ajiB, BUPIMICHHS KOXHOT

MPaKTUYHOI 3a1a4i — y 5 6aniB. 3araiaom 3a 3ajlik MOJKHa OTpuMaTH MakcumMyM 40 OaniB.

Binnosiak Ha
yCHE MUTAHHA

KpuTepii oniHIOBaHHS Ha 3aJIIKY

BianoBiaps HajaHa MoBHA, TPYHTOBHA, YiTKA, IPU HAJAaHHI BiMOBIII
MpeACcTaBIeHI He0OXiJHI MaTeMaTUYH1 BUKJIQJKH Ta CXEMHI pillIeHHs, HaJaH1
MOSICHCHHSI OCOOTMBOCTEH BUKOPHUCTAHHS JAHOTO TCOPETHYHOTO 3HAHHS Ha
MIPAKTUIl, HABEIEHO MPUKJIAJNA TAKOTO BUKOPHUCTAHHS.
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BinnoBins Ha/laHa TIOBHA, TPYHTOBHA, aJie CIIOCTEPITal0ThCS HEBICBHEHICTH Ta
TPYIHOIII TIPH BIAMOBIASMX HA YTOUHIOKOYI 3aMMUTAHHS, X04a MPH HAJJaHH1
BIJIMOBI/I MpeCTaBIeHI HEOOX1THI MaTeMaTHYHI BUKIIAJKU Ta CXEeMHI PIllICHHS,
HaJaHi MOSCHEHHS 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO TEOPETUIHOTO 3HAHHS
Ha TPAKTHIIl, HABEJCHO MPHUKJIAIA TAKOTO BUKOPUCTAHHS.

Binnosinp HaJaHa He MOBHA, aJI€ BUCBITIIEHO OiJIbIlIe ITOJOBHHY MUTAHHS,
CIIOCTEPIratoThCsl HEBIEBHEHICTh Ta TPYIHOII TP BIAMOBIAAX HA YTOYHIOIOU1
3alMTaHHA, TPEACTaBICHI OCHOBHI MaTeMaTHUYHI 3aJI€KHOCTI Ta CXEMHI
pillICHHS, HAJlaH1 MMOSICHEHHS! 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO
TEOPETUYHOTO 3HAHHS HA MPAKTHUIll, HABEJACHO MPUKIIAIN TAKOTO
BUKOPHUCTAHHSI.

Binnosinp HagaHa He MOBHA, BUCBITIIEHO MEHIIIE ITOJJOBHHU MUTAHHS,
CIIOCTEPIratoThCsl HEBIIEBHEHICTh Ta TPYIHOII TP BIAMOBIAAX HA YTOYHIOIOU1
3amMTaHHs, IPEICTABIICHI JIEsKI MaTEMaTUIHI 3aJIEKHOCTI Ta CXEMHI PIillICHHS,
HaJaHi MOSCHEHHS 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO TEOPETUYHOTO 3HAHHS
Ha MPaKTHIi, 3 HABeICHHSIM MPHUKIIATy TAKOIO BUKOPUCTAHHS BUHUKITU
TPYIHOIIII.

BinnoBinp HagaHa He MOBHA, BUCBITIIEHO MEHIIIE ITOJOBUHU MUTAHHS,
CIIOCTEPIraloThCsl HEBIIEBHEHICTh Ta TPYIHOLII IIPH BiANOBIIAX HA YTOYHIOIOYI
3aMUTaHHs, HE B 3MO31 MPEICTABUTH MAaTEeMAaTHYHI 3aJIE)KHOCTI Ta CXEMHI
PIIIICHHS, & TAKOXK MOSICHEHHST OCOOJIMBOCTEH BUKOPUCTAHHS JTAHOTO
TEOPETUYHOTO 3HAHHS Ha MPAKTHIII.

BinmoBias He HajmaHa B3arai ad0o abCOMIOTHO HE BIAIOBIAAE MATAHHIO.

Maxcumanvua oyinka cmyoenma 3a 6i0nogiob Ha ychi numannsa 10 6anie (2
numawHs no 5 6anis).

Pimennn
NPaKTHYHOI
3agaui

KpuTepii oniHIOBaHHS Ha 3aJIIKy

5

Pimenns npencraBieHe MOBHE, KOPEKTHE, 3 YiTKUMHU MOSICHEHHSIMH, BiJITOBIIb
MpaBUIbHA.

Pimenns npencrasnene y BUTIAAI GOpMyII, TPaBUIBHO BUKOPUCTAHUX, aje 0e3
MOSICHEHb, B1/IMOB1/Ib MPaBWJIbHA.

Pimenns npeacraBieHe moBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH, BiIITOBI/b
HETpaBWIIbHA Yy 3B'A3KY 13 MOMMUJIKAMH IIPH BUKOHAHHI PO3PaxXyHKiB.

PimenHns npeacrasiene y BUrIsiAl popmyil, mpaBUIIbHO BUKOPUCTAHUX, aje 0e3
MOSICHEHb, BIJIIOB1/Ib HETIPABUJIbHA Y 3B'3KY 13 IOMUJIKAMU IPU BUKOHAHHI1
pPO3paxyHKiB.

Pimenns nmpencraBieHe HEMOBHE, OUTBIT HI’K HAITOJIOBUHY, MTPaBUIIbHA
BIJIMTOB1/Ib BiZCYTHS.

Pimenns He mpencTaBieHe B3arani abo HermoBHe, 61k HiXk Ha 90%.

Maxcumanvua oyinka cmyoenma 3a 3adadi 30 danis (6 3a0ay no 5 banis).
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8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS

JleHHe BiIiIICHHS 3ao4He BIIIIICHHS
Kinekicts Bun pobotu KinekicTs
Bun pobotu . .
OaiiB OairiB
Temn [HnuBinyanbHe 3aBIaHHS [HnuBinyanbHe 3aBAaHHS
M1 1 1
3 1-4 Nel 0 Nel 0
IIMK | TectyBanHns 3a Temamu 3M1 10 TectryBanns 3a temamu 3M1 10
Temn [HnuBinyanbHe 3aBIaHHS [HnuBinyanbHe 3aBIaHHS
5-7 No2 6 No2 6
3M 2 - 2 2
I[IMK | TectyBanHs 3a TeMmamu 3M?2 4 TectryBanus 3a TeMamu 3M?2 4
Temn [HauBinyanbHE 3aBIAHHS [HauBiTyanbHE 3aBIaHHS
8-11 No3 8 No3 8
3M 3 ) - -
[IMK | TectyBanns 3a Temamu 3M3 8 TectyBanus 3a TeMamu 3M3 8
Temn [HauBinyanbHE 3aBIAHHS g [HauBinyanbHE 3aBIAHHS g
12-15 Ne4 Ne4
3M 4
IIMK | TectyBansns 3a remamu 3M4 6 TectyBanns 3a remamu 3M4 6
[TincymkoBwmiA ) .
3amik 40 3amik 40
KOHTPOJIb
Cyma 100 100

IIIkxaja omiHloBaHHA: HanioHaJanLHa Ta ECTS

JUSIIBHOCTI

Cyma GauiB 3a BCi
BUIM HaBYAIHLHOIL Omiuka ECTS

90-100

82-89

74-81

64-73

60-63

W olQ w| >

35-59

FX

0-34

i
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9. IHCTpyMEHTH, 00JIaJTHAHHSA Ta MPOrpaMHe 3a0e3nevYeHHsl,

BHKOPHCTAHHA SIKUX Mependayac HABYAIbHA TUCIUINJIIHA

1. OnopHU# KOHCIIEKT JICKI[i 3 TUCITUTUIIHU B €JICKTPOHHOMY BapiaHTI.

2. MeTonuyH1 BKa3iBKH Ta 3aBJaHHS J0 BUKOHAHHS 1HAWBIyaJbHUX 3aBJaHb 3 AUCIUILUTIHU B
€JICKTPOHHOMY BapiaHTI.

3. Po3natkoBwuii MaTepiail.

4. MynbTUMEIIiHI pe3eHTaIlii.

10. PexomengoBani qpkepesia ingopmanii

OcHoBHa JiTeparypa

Hy6osuk B.II., FOpuk I.I. Buma maremaruka: HaBuansuwmii mocionuk — K.: A.C.K., 2006. —
648 c.

Henuctok B. I1., Perrera B. K. Buma maremaruka. MoaynbHa TEXHOJIOTIS HABYaHHS: HABY.
noci0. YV 4 u. Y. 2. — 4-te Buz., crepeorun. — Kuis: Bun-Bo Har. asian. yu-Ty «HAY-
Ipyk», 2009. — 276 c.

kine M.IL., Konecuuk T.B. Buma maremaruka niapyunuk: Y 3 ki, Ku. 2.
Hudepennianpae Ta iHTErpajgbHe YucIeHHS QYyHKIT oaHiel 3MiHHOIL. Psimn. — K. JIi611p,
1994. - 352 c.

Pomanuyk H.O., Mait6opoma O.B., T'aiima O.O. Jludepenmiansui piBHSHHA. HaByanbpaMit
nmociOHuK., - Mukonais: HYK, 2018 — 136 c.

Canpukina JI.T., FOpuenko T.A. Ta iHmi. MeToanyHi BKa3iBKH 1O BUKOHAHHS THIIOBUX
PO3paxyHKiB Ta iHAWBIAyaTbHHX 3aBJaHb 3 BHUINOI MaTeMAaTHKH., YacTWHA 2, - MuUKoOmAIB:
HVK, 2006 — 40 c.

[e6epua H.O., FOpuenko T.A. HeBu3HaueHuii Ta BU3HaYeHMI iHTerpan. HapuanbsHuii
MmocioHuK., - Mukomais: HYK, 2008 — 109 c.

Jonomizkna JiTepatypa

Mkine M.I., Komecuuk T.B. Buma wmarematuka migpyynuk: Y 3 kH. Ko 2.
Hudepenmianpae Ta IHTErpaibHe YnuclieHHs (yHKIIT oaHiel 3minHoi. Pamu. — K.: Ji6ip,
1994. - 352 c.

[Mkine M.I., Konmecuuk T.B. Buma marematwka miapyunuk: Y 3 kHumrax. Kuwra 3.
JudepenuianapHe Ta iHTerpajbHe YuCIeHHS (yHKLIH Oaratbox 3MiHHUX. JudepenuianabHi
piBasHHA. — K.: JIi6iap, 1994, — 352 c.

Hauko ILE., IlomoB A.I'. Beicmias maremaTuka B yNpaKHEHHSIX W 3agadax: YueOHoe
nocobue 11 BTy30B. — M: “Bricmias mikomna”, 1974. U.1 —340 c.; U. 2 — 464 c.

HOpuenko T.A., IBanoBa O.I'. MeroauuHi BKa3iBKM Ta KOHTPOJIbHI POOOTH 3 BHILOI
MaTeMaTUKH JJIs1 CTYJICHTIB 3a0YHUKIB CTCIIaIbHOCTEeH TEXHIYHOTO TTpodimro. — Mukoais:
YIMTY, 2000. — 110 ¢

Inpopmaniiini pecypcu B iHTepHeT
MIT OpenCourseWare — mnpoekr MaccadyyceTchKOro TEXHOJOTIYHOTO I1HCTUTYTY 3

myOumikaiii y BIAKPUTOMY JOCTYyMi MarepialliB BCiX KypciB iHcTuTyTy. OmyOmiikoBaHi
MaTepiany BKIIOYAIOTh IUTAHH KYpCiB, KOHCIEKTH JICKIIM, [OMAallHi 3aBJaHHS,
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eK3aMeHallliHl TuTaHHA. J[nsg Jgeskux KypciB JOCTYIMHI Bile€Oo3amucH JICKIINH. [Pexum
noctymy https://ocw.mit.edu/courses/mathematics/].

2. JlugakTH4YHI Ta METOAWYHI Marepianu Kadeapu MaTeMaTHYHOro aHamizy Ta Teopii
itmoBipHocTeit KIII im. Irops Cikopebkoro [Pexum noctymy http://matan.kpi.ua/uk/files.html].

3. Courséra — mpoekT B cdepi MacoBOi OHIaiH-0cBITH. [IponoHye cBOiM KOpUCTyBauaM COTHI
OE3KOIITOBHUX OHJIAWH-KYPCIB 3 PI3HUX JUCIUIUIIH, Y pa3l yCHINIHOTO 3aKIHUYEHHS SKUX
KOPUCTYyBad OTPpHUMY€ cepTudikar mpo mnpoxomkeHHs Kypcy. Coursera criBOpamoe 3
YHIBEPCUTETaMH 3 PI3HUX KpaiH CBITY JJIA BUKJIAJIAaHHSA KypCiB IIUX HaBUAJIBHUX 3aKJaiB
onsaifH. [Pexxum moctymy https://prometheus.org.ua/coursera/].
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