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BCTYII

Anomauin
Ilpoepama nioecomosku 6axanaspamy cneyianonocmi G3 — "EnextpuuyHa iHxeHepis”
nepeobauae MmicHy 83a€mMo0il0 CMyOeHmié ma GUNYCKHUKIE i3 BUMIPIOSANbHUMU NPULAOAMU MA
KOMNIeKcamu O NPUtiHAMmMS OOIPYHMOBAHUX pIUeHb NO eKchayamayii eiemeHmie CYOHOB8UX
elekmpoeHepeemuyHux cucmem. Tomy ompumanus 6a306aHUX 3HAHbL NO OCHOBAM GUUJOL
Mamemamuxy € 8a20MOI0 CKIA008010 V Ni02omosyi (haxisyis.

Jucyunnina "Buwa mamemamuxa 11" € nesio’emnoro wacmurnoio ¢hopmysanHs cneyiaibHoi
KOMneHmHocmi y ¢opmi 30amuocmi 30upamu ma iHmepnpemysamu iHgopmayir, odupamu
Memoou ma IHCMPYMEeHMANbHI 3aco0uU 015 pO38 SA3aHHA CKIAOHUX Npogheciinux 3aday y cgepi
eNeKMPOMEXHIKU, eNeKMPOMEXAHIKY, eNeKMPOHIKU, aABMOMAMUKU Ma MOPCbKOI IHJiceHepii.
Jlucyuniina € 00nOMIdNCHOIO 051 OCBOEHHS CNEYIANi308AHUX OUCYUNIIH, NOB'SI3aAHUX I3 AHATI30M

pobomu cyOHOBUX eJleKMPOeHepeemMUYHUX CUCeM Mma ii OKpemux eleMenmis.

Knrwuoei cnoea: Bulia mMaTemMaTHKa, PIBHSHHS, MaTpHIs, BU3HAUHUK, BEKTOp, (PyHKIIi,
rpaHullsl, HEMEPEPBHICTb, MOX1HA, TU(epeHIIial.

Abstract
The undergraduate program in the G3 specialty - "Electrical Engineering" involves close
interaction of students and graduates with measuring instruments and complexes to make informed
decisions on the operation of elements of ship electrical power systems. 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 collect and interpret information, to choose methods and
tools for solving complex professional problems in the field of electrical engineering,
electromechanics, electronics, automation and marine engineering. The course is an auxiliary to
mastering specialized disciplines related to the analysis of the operation of the ship's power systems
and its individual elements.

Key words: higher mathematics, equation, matrix, determinant, vector, function, boundary,

continuity, derivative, differential.



1. Onuc HABYAJIBHOI TUCHUILIIHA

HaiimeHnyBaHHS OKa3HUKIB

I"anmy3pb 3HaHBb, CrIELIANIBHICTD

XapakTeprucTHKa HABYAIbHOT
UCLAIUIIHU

(ocBiTHS Mporpama), OCBITHIH
piBEHb

neHHa popma
HaBYaHHS

3a04yHa Ghopma
HaBYaHHS

KinbkicTs kpemuTiB - _4  *

Monynis — 1

l'any3b 3HaHb

O00B's13K0Ba

«G Imxenepis, BApPOOHUIITBO Ta

Pix migroroBku:

3MiCTOBUX MOIIy.]IiB -4 6y,HiBHI/IHTBO>> 1-i 1-i
Cemectp
_ _ 2-i 2-i
CroermajipHICTh
«G3 Enextpuuna imkeHepis» Jlexii
[HnuBigyanbHe HAYKOBO- 30 roy. 6 TOL.

JOCIIIIHE 3aBIaHHS
HE nependoayeHo

3arajibHa KUIBKICTh
rogua 120

OcBiTHs porpama

[TpakTruHi, ceMiHapChKi

«EnekTpomexaHika Ta

€JIEKTPOCHEPreTUKa

30 ro. 6 ToI.
JlaGopaTopHi
0 rox. 0 ron.

TmxHEeBUX TOOUH 1
NeHHO1 (hOpMH HaBYAHHS:
ayauTopHux — _4 ;

CaMOCTIIHOT poboTH
crynenra — _4

Camocriitna po6ora

60 rog. 108 ron.

OcBiTHI# piBEHB:

InnuBinyanbHi 3aBganns: 0 rom.

nepmuii(0axkajaBpCcbLKuii)

Bup xouTpomnto: Exzamen

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:

® 30amuicmb 00 AOCMPAKMHO20 MUCTICHHS, AHANI3Y [ CUHME3).
(v sionogionocmi 0o OIII1 3K1)

® 30amuicms npayrogamu 8 KOMAauoi.

(v sionogionocmi 0o OIIIl 3K7)

® 30amuicme GuUpiULy8amu NPAKmu4Hi 3a0a4i i3 3a1y4eHHIM Memooie MameMamuKy, Qizuxu
ma eneKmpomexHiKu.

(v sionosionocmi oo OIIIl CK2)

® 30amuicmeb  po3pobaAmMU  NpOeKmu  eleKMpPOeHepeemUuiHo20, eleKmMpPOMmMexXHiuHo20 ma
eNeKMPOMEXAHIYHO20 O00NAOHAHHA 13 OOMPUMAHHAM BUMO2S 3AKOHOOABCMEd, CMAHOApmMIs i
MEexXHIYH020 3A80AHHSL.

(v sionosionocmi oo OIIIl CK7)

3. IlepenymoBH Aj151 BUBYEHHSI JUCHUIIIHA

[TepeaymoBamu 1J1si BUBYCHHS AUCIUILTIHY € paHillle BUBUEHA AUCIUIIIIHA «Buia matemaTtuka I».

4. OuikyBaHi pe3yJibTaTH HABYAHHS

BuBueHHs HaBUATLHOI TUCIIUILIIHYU Tepeaoadae GopMyBaHHS Ta PO3BUTOK Y CTYICHTIB TaKHX
pe3yJbTaTiB HaBYaHHS:

e 3HaTH OCHOBHU TeOpii €IEKTPOMArHITHOTO MOJISl, METOAU PO3PAXYHKY €JIEKTPHYHHUX Kil Ta

YMITH BUKOPHUCTOBYBATH iX JJI BUPIIICHHS MPAKTHYHUX MTPo0sIeM y nmpodeciiiHiil TisIbHOCTI.

(v sionogionocmi 0o OIIII I[IPH)).

e 3niliCHIOBATH aHaJli3 TMpPOLECIB B EJIEKTPOCHEPIeTUYHOMY, EJIEKTPOTEXHIYHOMY Ta

€JIGKTPOMEXaHIYHOMY OOJIaJJHaHH1, BIAMOBIIHUX KOMILIEKCAX 1 CHCTeMax

(v sionogionocmi 0o OIIII [IPH7).

e YMITH OIIIHIOBAaTH €HEProe(EeKTUBHICTh Ta HAMIMHICTE POOOTH EIEKTPOCHEPTeTHYHHX,

EIEKTPOTEXHIYHUX Ta ENIEKTPOMEXaHIYHUX CHCTEM.
(v sionosionocmi oo OIIIl [IPHY).



5. Ilporpama HaB4YaJIbHOI AU CHUIIIHA

Monayasb 2. Buma marematuka IlI.

3micToBuii MoayJb 1. [nTerpansae yncneHHs QyHKIIT oaHi€el 3MiHHOI. HeBu3HaueHnit
iHTEerpan.

Tema 1. IlepBicHa (yHKIlisS Ta HEBU3HAYCHUM 1HTEerpasl. OCHOBHI BJIACTUBOCTI HEBU3HAYCHOTO
iHTerpany. Tabmuiss ocHOBHUX iHTerpaiiB. besmocepenne iHTerpyBaHHs. [HTerpyBaHHS
yacTHUHAMHU, MeTo[ mijctanoBku. Jlitepatypa: [1, .7 § 1 m.1-2], [3, p. I .1 §1], [7].

Tewma 2. TTousTTs po KomruiekcHi yucina. Jlireparypa: [1, ri.7 §1 m. 4], [7].

Tewma 3. [aTerpyBanns HaitnpocTimux pamioHansHUX ApooiB I-1II Tumis. [HTerpyBanHs
panioHnansHUX aApoo6iB. Jlitepatypa: [1, .7 §1 m. 5,6], [3,p. I rn.1 § 2,3], [7].

Tema 4. [nTerpyBanHsi TPUrOHOMETPUYHUX (QYHKIIH. [HTerpyBaHHs ippamioHanTbHIX (QYHKIIIN.
[arerpany, mo «He 6epyTbes». Jliteparypa: [1, rn.7 §1 n.7,8], [3, p. L .1 §4,5], [7].
3micToBuii MoayJIb 2. [HTErpanbHe yuciaeHHs GyHKIIT oHi€T 3MiHHO1. Bu3HaveHwuii iHTEeTpat.

Tema 5. 3agadi, 10 MPUBOATH 10 BU3HAUEHOTO iHTerpana. O3HaueHHS Ta YMOBH ICHYBaHHS
BU3HAYEHOTo iHTerpana. OCHOBHI BJaCTUBOCTI BU3HAUEHOTO iHTEeTpana. BusHnauennii
1HTeTrpa i3 3MIHHOIO BEPXHEI0 MeXero, oxXiaHa Big Hporo. @opmyna HeroToHa-JleiibHira.
3amina 3MiHHOT Y BU3HAaYeHOMY 1HTerpaii. [aTerpyBanns yactunamu. Jliteparypa: [1, ri.7
§2 n.1-5], [3,p. I .2 § 1-6], [7].

Tema 6. OGuucIeHHS TUIONT TUIOCKUX (PIryp Y JEKapTOBUX Ta MOJSPHUX KOOPAMHATAX.
OO6uncneHs 06’ €MiB Tij, JOBXHHU YT Ta IJIOL] TOBEPXOHb 0OEpTaHHS. 3aCTOCYBaHHS
iHTerpaja 10 3a71a4 Gi3uKy Ta MEXaHiKU: 00YHCIeHHS POOOTH, CHIIM TUCKY, MOMEHTIB
1HepIli, CTATHYHIUX MOMEHTIB Ta KOOpAWHAT eHTpa Mac. Jliteparypa: [1, 1.7 §3 .1, 2, 4],
[3,p. .3 §1, 2, 4], [7].

Tema 7. HeBnacHi iHTerpaiu 3 HeCKiHU€HHUMHU Mexamu. HeBnacHi iHTerpanu Big
HeoOMexeHnx QyHkiin. O3naku 30ixkHOCTI. Jliteparypa: [1, ri.7 §2 m.6], [3,p.II .2 § 8],
[7].

3micToBuii MoayJb 3. OyHkIii 6araTbox 3MiHHHX.

Tema 8. ITousaTTs pyHkuii 6ararbox 3MmiHHUX. OOnacTs BU3HaueHHs. ['padik ¢pyHKuii ABOX
3MiHHUX. ['panuns ¢pyHkuii 1Box 3miHHKUX. HenepepBHicTs. YacTuHHI moxiaHi. Jliteparypa:
[1, 1.6 §1,2].

Tema 9. ludepentiiiioBanicTs GyHKIIIT 1BOX 3MIHHKX B TOYIl. [loBHUIT ardepeniiian Ta Horo
3actocyBanHs. [loxigHa cknagenoi GpyHkiii. JudepenimitoBadHs HeIBHOT (QyHKIIII.

Jlireparypa: [1, .6 §2 n.2.2, 2.3]



Tema 10. YacTuHHI OXiAHI BUIUX MOPSAAKIB. ExcTpemymu QyHKITIT 1BOX 3MiHHMX. CKasIpHE

noje. [Toxinna 3a Hanpsimom. ['paxgient. Jlitepatypa: [1, rn.6 §3] .

3micToBuii MoayJib 4. 3Buuaiini qudepeHItiagbHi PIBHIHHS.

Tema 11. 3/IP nepmioro nopsaky. 3aranpHi MOHATTS Ta o3HaueHHs. 3amada Komri. JIP 3
BimokpemitoBaanmu 3MiHHUME. OgHopiani JAP. Jliniitni JIP. Jliteparypa: [1,r1.8 §1 m.1 —4],
[6].

Tewma 12. JIP Bumux mopsiakie. JIP n-ro mopsiiky, siki iHTErpyroThes B kBaapaTtypax. [P, sxi
JIOTTYCKaIOTh IMMOHWKEHHS MopsiaAKy. Jliteparypa: [1, ri.8 §2 m.1 — 3], [6].

Tema 13. Jliniitni qudepenuianbHi piBHAHHS BUIMX Hopsiakis. JIO/IP npyroro nopsaxy.
JIH/IP npyroro nopsiaky. Metoz Bapiatii noBineHuX ctanux. Jliteparypa: [1, r1.8 §3 m.1-
4], [6].

Tema 14. JI/IP 13 cranumu koedimientamu. JIO/IP npyroro nopsiaky i3 craiumu
koedimientamu. Heoguopigui JIP apyroro nopsiaky i3 craaumu koedimientamu. PiBHIHHS 13
CHeIiaibHOIO TIpaBoto yactuHoto. Jliteparypa: [1, .8 §4 m.1 — 3], [6].

Tema 15. JIJIP n-ro nopsiaky. /IP konmuBanb. BinbHI TapMOHiYHI KOIMBaHHA. BumytieHi

konuBaHHs. Pe3onanc. Cucremu nudepeHmianbHux piBHsAHb. JliTeparypa: [1, 1.8 §5 — 6],

[6].



TeMaTHYHHI IVIAH HABYAJILHOI ANCIUILIIHA

HazBu 3MicTOBHX MOIYJIIB i TEM

KinekicTs roqusa

neHHa hopma 3aouna hopma
S TOMY YHCI1 o TOMY YHCIT
g mex | mp | mab | c.p. g Jgek | mp | 71ab | c.p.
=S S
1 2 3 4 5 7 8 9 10 | 11 | 12
Moayas 2
3micToBuii MmoayJb 1. [HTerpasibHe unciaeHHs GyHKIIT oHi€l 3MiHHO1. HeBU3HAUYeHMIA 1HTETpal.
Tema 1. IlepBicHa QyHKLIA Ta
HeBH3HaueHuH iHTerpai. OCHOBHI
BIIACTMBOCTI HEBH3HAUEHOTO iHTErpay. ] ) ) i 4 7 10505 - 6
Tabnuus OCHOBHUX 1HTErPaJIiB.
besnocepenne iHTerpyBanHs. [nTerpyBanas
YaCTUHAMU, METOJ i ICTAHOBKH.
Tema 2. [ToHATTS MPO KOMIUJIEKCHI YnCIIa. 8 2 ) ) 4 7 10505 " 6
Tewma 3. [HTerpyBanHsl HAMIIPOCTIIINX -
pamionansHuX aApo06iB I-1II Trmis. 6 2 2 - 2 8 0,51 0,5 7
[HTerpyBaHHs panioHAIBHUX APOOiB.
Tema 4. [nTerpyBaHHsI TPUTOHOMETPUYHHUX -
¢yHKuii. [HTerpyBanHs ippauioHaJIbHIX 8 2 2 - 4 8 105105 7
GbyHKIIN.
Pazom 3a 3micmosum mooynrem 1 30 8 8 - 14 | 30 2 2 - 26
3micToBuii MoayJb 2. [nTerpanpHe yncaeHHs QyHKIIT oHiel 3MiHHOI. Bu3HaueHuii inTerpan
Tema 5. 3agayi, 0 MPUBOJATH 10 -
BU3HAYEHOTO iHTerpana. dopmyna
HrroTona-JletiGnina. 3amina 3MiHHOT y 10 2 2 - 6 9,5 10,251 0,25 9
BU3HAYEHOMY iHTerpai. [HTerpyBanus
YaCTHUHAMH.
Tema 6. OOuHMCIEHHS IO TUIOCKUX DIryp -
y I€KapTOBUX TEE TONSPHUX KOOP/IMHATAX. 10 ) ) i 6 1105105 10
OO6uucnenHs 00’ €MiB Til, JOBKUHU AYT Ta
TIJIOIII TOBEPXOHb 0OEPTaHHS
Tema 7. HeBnacHi iHTerpamm 3 -
HECKIHYEHHIMHU MEXaMH. Hesnacni N 10 ) ) i 6 | 9.5 025025 9
IHTETrpan BiJl HEOOMEKEHUX (QYHKITIH.
O3Haku 301KHOCTI
Paszom 3a 3micmosum mooynem 2 30 6 6 ) 18 | 30 1 1 - | 0g
3micToBuii MoayJib 3. dyHkIlii 0araTb0X 3MIHHHUX.
Tema 8. [Tonsartsa GpyHkItii 6aratbox -
3MinHuX. O0nacTe BuzHaueHHs. ['padik
¢dbyHkii 1Box 3MiHHUX. ['panuist GpyHKITIT 10 2 2 - 6 11 1051 0,5 10

nBox 3MiHHUX. HenepepBHicTh. YacTHHHI
MOXI1/THI.




Tema 9. ludepenniiioBanicTs QyHKIIT 1BOX
3MiHHUX B Toulli. [ToBHUI mudepenitian Ta
ftoro 3actocyBanHs. [loxinHa ckiIageHol
¢dbyukmii. JludepeniiroBanas HesIBHOT
GyHKIII.

10

9,5

0,25

0,25

Tema 10. HacTHHI MOX1IHI BUIIIAX
nopsiakiB. Ekctpemymu yHKIiT ABOX
3minHuX. Ckansapue noste. [ToxinHa 3a
HanpsMoM. ['pajieHT.

10

9,5

0,25

0,25

Pasom 3a 3micmosum mooynem 3

30

6

6

18

30

28

3micToBuii MOaYJIB 4.

3BuYaiiHi JudepeHiiaabHi PiBHIHHS.

Tema 11. 3/IP mepmoro nopsaky. 3araibHi
MMOHATTS Ta o3Ha4YeHHs. 3agada Komri. JIP 3
B1IOKpEeMJTIOBaHUMHU 3MiHHUMHU. OTHOPITHI
JP. Jlinidiui J1P.

0,5

0,5

Tewma 12. JIP Bunux nopsiakis. P n-ro
TIOPSIIKY, SIK1 IHTETPYIOTHCS B KBajapaTypax. [P,
SK1 TOMYCKalOTh TOHIKEHHS TIOPAIKY.

5,5

0,25

0,25

Tema 13. Jliniitai qudepenitianbai piBHIHHS
Bumux nopsiakis. JIOAP npyroro nopsaky.
JIHAP apyroro mopsinky. MeTon Bapiartii
JOBIJIBHUX CTaJUX.

5,5

0,25

0,25

Tema 14. JIIP i3 cTramumu KoeilieHTaMH.
JIOJIP mpyroro mopsaky i3 cTaluMu
koedimiearamu. Heogaopiani JIP npyroro
MOPSIKY 13 CTaTUMHK KoedillieHTaMu. PIBHSAHHS
13 CIEeIiaJIbHOKO TIPABOK0 YACTHHOIO.

0,5

0,5

Tema 15. JI/IP n-ro nopsanky. P konuBaHs.
BinbpHi rapMoHiuHi KonuBaHHA. Bumyieni
konuBaHHs. Pesonanc. Cucremu
nudepeHITliaTbHUX PIBHSIHb.

0,5

0,5

Pazom 3a 3smicmosum mooynrem 4

30

10

10

10

30

26

Yevozo 200un

120

30

30

60

120

108

Pazom 3a Kypcom

| 120 | 30 | 30 |

| 60 [120] 6 | 6 |

| 108

10




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 MOJYJIBHUX KOHTPOJIB; MIATOTOBKY 70 €K3aMEHY.

3aBIaHHs AJ151 CAMOCTiHHOT po6oTH

Ne KinpkicTh
3/ TOIUH
Bun pobotu
Jlenna 3aouHa
dopma dopma
| [TinroroBka j0 Jekiii 3a TeMoro «IlepsicHa (yHKIIis Ta | )
' HEBU3HAYCHUH 1HTETpas.»

[TinroroBka a0 nexiii 3a TeMoro «IIOHATTS PO KOMILJIEKCHI

2 YHUCIIA.) 1 2
[TinroToBKa A0 JIEKIi 3a TEMOIO «IHTerpyBaHHs pamioHAIbLHHX

3. JIPO0iB.» 1 2
[TigroToBKa A0 JEKIIi 32 TEMOIO «IHTETpYyBaHHS TPUTOHOMETPHIHHX

4. Ta ippallioHaIbHUX QYHKIIH.» 1 2
[TigroroBka a0 ynekii 3a Temoro «BusHauenuit iHterpan. ®opmyiia

5. Herorona-Jleiibnina. 3amiHa 3MiHHOT y BU3HAYCHOMY 1HTETpaJIi. 1 2
IHTCI‘ PYBaHHA YaCTUHaAMMU.)»
[TizroroBka J0 JEKIIii 3a TEMOIO «OOUHCIIEHHS TUIOI INIOCKUX (iryp 1

6. y I€KapTOBHX Ta MOJSPHUX KoopauHaTax. OO0UnciIeHHs: 00’ eMiB Ti, 2
JIOBKUHH YT Ta IIIOMT TIOBEPXOHb 00CPTaHHS. )
[TinroroBka J0 JeKIIii 3a TeMOr0 «HeBnacHi inTerpaim.

7 1 2
[TigroroBka a0 nekii 3a Temoro «IlonarTsa QyHkii 6ararbox

8. 1 2

3miHHuX. HenepepBHicTh. YacTUHHI TOX1IHI.»

[TinroroBka a0 nexiii 3a Temoro «JludepenmiioBanicTs GyHKIIIT
9. | nBox 3MiHHUX B Touli. [ToBHUI nudepenmian Ta ioro 1 2
3aCTOCYBAHHSL.)»

ITixroroBka mo ekl 3a TeMoro «YacTHHHI MOX1IHI BUIIUX
10. | mopsankiB. Exctpemymu QyHkuii ABoxX 3MiHHUX. CKaJsipHE Moe. 1 2
[Toximna 3a HanpsimoM. ['pamieHT.»

[TinroroBka 10 nekiii 3a Temoro «/[udepenmianbHi piBHIHHS
11. 1 2

MIEPIIOTO MOPSIKY

12 [TinroroBka a0 jekiii 3a TeMoro «JIP BUIIMX MOPSAKIBY 1 )




[TigroroBka a0 nekii 3a Temoro «JliniitHi JIP BUIIMX mopsaKiB.

13. | JIOAP npyroro nopsaxy. JIHIAP npyroro nopsaky. Meron 1 2
Bapiarlii JOBUTbHUX CTATHX)
ITinroroBka mo nekirii 3a TeMoro «JIJ[P 13 cramuvm

14. | xoedimienramu. JIOJP Ta JIH/IP i3 cTanumu xoedimieHTaMH. 1 2
PiBHSIHHSA 13 CTIEIIaIbHOIO TTPABOIO YACTHHOOY
[TinroroBka a0 nexiii 3a Temoro «JI/IP n-ro mopsiaky. JIP

15. | xonuBaHb. BinbHI rapMOHIYHI KOJIMBaHHSA. BUMyIIeHi KOJMBaHHS. 1 2
Pe3onanc. Cuctemu audepeHianbHUX piBHIHb.»

6. [TigroroBka Ta oopMIeHHS IHAUBIAyanbHOTO 3aBAaHHs Nel: ) 2
HeBusnauenuii inTerpai.

7 [TinroroBka Ta opopMIICHHS 1HAUBITyaTbHOTO 3aBaaHHs No2: ) 2
Busnauenuii inTerpai.

8. [TigroroBka Ta opopMICHHS IHAMBIAYyaTbHOTO 3aBAaHHs Ne3: 3 7
OyHKIIIT 6araThOX 3MiHHUX.

9. [TigroroBka Ta opopMICHHS IHANBIAyaTbHOTO 3aBAaHHs Ne4: 3 10
3BHYaiiHi qUQepeHIiaabHi PiBHIHHS.

20. | ITigroToBka 10 TecTyBaHHS 32 TeMaMu 3M 1 5 7

21. | IligroToBKa 10 TECTYBaHHS 32 TeMaMu 3M2 5 6

22. | IlinroToBKa 10 TeCTyBaHHA 3a TeMamMu 3M3 5 7

23. | IlinroToBka 10 TeCcTyBaHHS 3a TeMamu 3M4 5 10

24. | IligroToBKa 10 €K3aMEHY 15 15

Pazom 60 108

6. MeToau HaBYaHHSA, 32CO00M TIATHOCTUKHU Pe3yJIbTATIB HABYAHHA Ta METOIAH iX
AE€MOHCTPYBaHHA

JlekmiiiHi Ta IpaKTUYHI 3aHATTS- IHPOPMAIIHHO-PEIIENITUBHANA METO/; PETPOTYKTHBHUN
METOJ; €BPUCTUYHHUI METOJI; METO MPOOIEMHOTO BHKIIATY.
CawmocriifHa po060Ta- penpOAYKTUBHUN METOI; AOCITITHUIILKHI METO/I.

3acobu oyintosannsa pe3yromamie HAGUAHHI:

- 3BITH 3 IHJMBIlyaJbHUX 3aBJaHb; OLIHIOETHCSI BUKOHAHHS KOKHOT pOOOTH Ta Ha OCHOBI
YCHUX BIJNOBIJICH BU3HAYAETHCS PIBEHb PO3YMIHHSI BUKOHAHOI pOOOTH;

- MOJyJIbHI KOHTPOJIBHI POOOTH;

- MOTOYHE Ta MiJICYMKOBE TECTYBaHHS.

Memoou demoncmpysanus pe3yibmamie Hag4UaHHA!

- YCHI BIATIOBIIL;

- BUKOHAHHS 1HIUBIyaTbHOTO 3aBAAHHS 32 KOKHUM 3MICTOBHUM MOJYJIEM, 0(OpMIICHHS
MAnepoBOT0 AHAITUYHOTO 3BITY Y BiIMIOBITHOCTI 0 IIUX 3aB/IaHb;
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- MPOXO/[KEHHS TOTOYHOTO KOHTPOJIIO 32 KOYKHUM 3MICTOBHUM MOJTYJIEM Y BUTJISII
CTaH/IaPTH30BAHMUX TECTIB JIJIS OLIHKH PiBHS OTPUMAHUX TEOPETUYHUX 3HAHB; HA
MIPOXOJKEHHSI OJJHOTO TecTy HajaeThes Big 20 1o 60 XBUIIHMH, B 3aJI€)KHOCTI BiJ] KiJTBKOCTI
3aBAaHb (3 PO3PAXyHKY A0 5 XBWIMH HA OJHE 3aBJaHH);

- MPOXOJKEHHS T1ICYMKOBOTO KOHTPOJIIO y BUTJISIII YCHOI BiJIMOBI/Il HA JIBA TEOPETUUHI
MATaHHS OLIETy Ta BUPIMICHHS IIECTH MPAKTUYHUX 3a7a4; Ha MATOTOBKY Haae€Tbes 10 1,5
TOJWHM,

7. @opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyIeHTa OLiHIOIThCA 32 100-06a1bHOI0 CHCTEMOIO YHIBEPCUTETY.

[TincymKoBa OIliHKa HAaBYAJBHOT'O KypCy BKIIOYAa€ B ceOe OLIHKMA 3 MOTOYHOI'O KOHTPOIIIO i
OILIIHKY 3aKJTIOYHOTO €K3aMeHY. Y KOKHOT'O KOMIIOHEHTa CBOSI YaCTKa B 3arajibHiii CUCTEMI OIIIHOK.
VY HpoMDKHHUX OIIHKaX CTYAEHT Moxke HaOpatu no 60 6ani. [IuToma Bara 3aKiIIOUHOTO ICIIUTY B
3aranpHiM cuctemi omiHOK - 40 OamB. IlizcymMkoBa OIliHKa HaBYaJbHOTO KYpPCy € CYMOIO
MIPOMDKHHX OITIHOK 1 OI[IHKH €K3aMCHY.

[ToTouHMii KOHTPOJIH Tepeadadae OMIHIOBAHHS TEOPETHUYHOI IMIATOTOBKU 3700yBadiB BHIIOi
OCBITH 13 3a3HaY€HOT TeMH Ta HaOyTHX MPAKTHYHUX HABUYOK TI1J] YaC BUKOHAHHS 1HIUBIIyaTbHUX
3aBJlaHb Ta MOTOYHUX MOAYJIBHUX KOHTPOJIIB.

3apaxyBaHHS KPEIHUTIB HABYAIBHOTO KypCY MOXKJIMBO TUIBKH IICHIS JOCSITHEHHS pe3yJbTaTiB,
3arutanoBanux PITH/I, mo BupaxaeTbcsi B OHIA 3 MO3UTUBHUX OLIHOK, NEpeadadyeHux YUHHUM
3aKOHOJaBCTBOM.

DopMH KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI JiIJILHOCTI CTYJAEHTIB Ta IX OLiHIOBAHHA
Kpurepii oniHioBaHHsI BUKOHAHHA iHAMBIAYyaaIbHUX 3aBaaHb (1/13)

(xoxwne 1J13 cknmamaeTbes 13 pi3HOT KITBKOCTI 3aBJIaHb, HU)KUE HABEJICHI KPUTEPIl OLIHIOBAaHHS
KOXKHOTO OKPEMOTO 3aB/IaHHS)

baxn KpuTepii oniHoBaHHA

3aBaaHHs BUKOHAHO Y BCTAHOBJICHUH TepMiH. BUKOHAHO caMOCTIiiTHO, YiTKO
chopMyIIbOBaHI I1iJ1i, 3aBAaHHS Ta T1MOTE3a TOCTIKEHb. 3aCTOCOBYBAIIUCS

2 KOPEKTHI METOI1 0OpOOKH OTPUMAaHUX PE3yJIbTATIiB. ¥ BUCHOBKAX MPOBEICHA
KOpEKTHA IHTepIpeTaLis pe3ynbraTiB. Hagani moBHi yCHI BiNOBil Ha
3aIMTaHHS CTOCOBHO TEOPETUYHUX OCHOB 3aBJIaHHS.

3aB/aHHs BUKOHAHA 3 IOPYIICHHSM BCTAaHOBIICHUX TepMiHIB. CTyIEHT BUKOHYE
3aB/IaHHS il KEPIBHUIITBOM BHKJIa[[a4a; CKIAJACHUH 3BIT MICTUTh HETOYHOCTI Y
1 BHCHOBKax Ta MOMUJIKHA. HamaHi 9acTKOBI yCHI BiJIMTOBI/I HA 3alTUTaHHS
CTOCOBHO TEOPETHYHUX OCHOB POOOTH 200 CTYACHT BIAMOBIISIETHCS HAJaBaTH
YCHI BIJITTOB1/I1 HA 3aITUTaHHS.

0 3aB/laHHs HE BUKOHYBAJIOCh.

Maxcumanvna oyinka cmyoenma 3a Oanull Komnonenm npocpamu 32 oanu (4
I/[3 no 10,6,8,8 b6anie 6i0nosiono).
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KpuTepii ouiHIOBaHHS MOTOYHOI0 MOXYJIbHOI0 KOHTPOJIIO Y GopMi TecTyBaHHS

Opapmavsnx |\ 0 | 9 | s | 7 6 | s | 4| 3| 2 1
BIANMMOBLICH
Bax 21 lwl| 9o 8| 761! 5|43 /|21

VY BiANOBIAHOCTI 0 Mporpamu nepeadadeHo 4 MOTOYHUX MOJYJIBHUX KOHTPOJ, TAKAM YHHOM

MakcHMajbHa OIliHKa 3a JaHWi 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 oniHIOBaHHA eK3aMeHY.

3m00yBa4 Mae€ BIAMOBICTM Ha JBa YCHI NMUTAHHS Ta BUPIINIUTH IIICTh MPAKTUYHUX 3ajad.
Kosxna BiAMOBiAF HA YCHI MHTAaHHS OINHIOETHCS MAaKCUMyM Yy 5 0ajiB, BUPIMICHHS KOXHOT

MPaKTUYHOI 3a1a4i — y 5 6aniB. 3araiaom 3a eK3aMeH MOKHa OTpuMaTH MakcumMyM 40 Gais.

Binnosiak Ha
yCHe MUTAHHA

KpuTepii oniHIOBaHHS Ha eK3aMeHi

BianoBiaps HajmaHa MoBHA, TPYHTOBHA, YiTKA, IPU HAJAaHHI BiMOBIII
MpeACcTaBIeHI He0OXiJHI MaTeMaTUYH1 BUKJIAJKH Ta CXEMHI pillIeHHs, HaJaH1
MOSICHCHHSI OCOOTMBOCTEH BUKOPHCTAHHS JAHOTO TCOPETHYHOTO 3HAHHS Ha
HpaKTI/II_Ii, HaBCIACHO HpI/IKJIaI[I/I TaKoro BI/IKOpI/ICTaHHH.

BinmoBins HajlaHa TIOBHA, TPYHTOBHA, aJie CIIOCTEPITal0ThCS HEBICBHEHICTH Ta
TPYIHOIII TIPH BIAMOBIASMX HA YTOUHIOKOYI 3aMMUTAHHS, X04a MPH HAJJaHHI
BIJIMOBI/I1 MpeCTaBIeHI HEOOXITHI MaTeMAaTUYHI BUKJIAJKH Ta CXEMHI PIIlICHHS,
HaJaHi MOSCHEHHS 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO TEOPETUYHOTO 3HAHHS
Ha TPAKTHIIl, HABEJCHO MPHUKJIAIH TAKOTO BUKOPUCTAHHS.

Binnosinp HaJaHa He MOBHA, aJi€ BUCBITIIEHO OiJIbIlIe ITOJOBHHY MUTAHHS,
CIIOCTEPIraloThCsl HEBIIEBHEHICTh Ta TPYIHOIII IIPH BiANOBIIAX HA YTOYHIOIOYI
3alMTaHHA, TPEACTaBICHI OCHOBHI MaTeMaTU4HI 3aJI€KHOCTI Ta CXEMHI
pillICHHS, HAJlaH1 MMOSICHEHHST 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO
TEOPETUYHOT0 3HAHHS Ha MPAKTHIIl, HABEJIECHO MPUKIIAJNA TAKOTO
BUKOPHCTaHHS.

Binnosinp HagaHa He MOBHA, BUCBITIIEHO MEHIIIE ITOJOBHHU MMUTAHHS,
CIIOCTEPIratoThCsl HEBIEBHEHICTh Ta TPYIHOIII TP BIAMOBIAAX HA YTOYHIOIOU1
3alMTaHHA, TPEACTaBJICHI €Kl MaTeMaTH4HI 3aJIe)KHOCTI Ta CXEMHI1 pilICHHS,
HaJaHi MOSICHEHHS 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO TEOPETUIHOTO 3HAHHS
Ha TPAKTHIIl, 3 HABEJICHHIM MPUKIIATy TAKOTO BUKOPUCTAHHS BUHUKIU

TPYIHOIIII.
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BinnoBinp HagaHa He MOBHA, BUCBITIIEHO MEHIIIE ITOJOBUHHU ITMTAHHS,
CIIOCTEPIraloThCsl HEBIIEBHEHICTh Ta TPYIHOLII IIPH BiANOBIIAX HA YTOYHIOIOYI

1 3allMTaHHA, He B 3MO31 MPEJACTaBUTH MAaTEeMAaTHYHI 3aJIeKHOCTI Ta CXEMHI
pilIEHHS, a TAKOX MOSICHEHHS 0COOIMBOCTEH BUKOPUCTAHHS JAHOTO
TEOPETUYHOTO 3HAHHS HA TIPAKTHIII.

0 Biamosins He HagaHa B3araii ado a0COIFOTHO HE BIAIIOBIAA€ IUTAHHIO.
Maxcumanvna oyinka cmyoenma 3a 8i0nogiob Ha ycHi numanns 10 oanie (2
numawHs no 5 6anis).

Pimenns
NMPAKTHYHOI Kpurepii oniHIOBaHHSI HA eK3aMeHi
3amaui

5 Pimenns npencrasieHe MOBHE, KOPEKTHE, 3 YiTKUMHU MOSICHEHHSIMH, BiJITOBIIb
MpaBUIbHA.

Pimenns npeacrasiiere y BUIILAl (GopMyIL, IPaBUILHO BUKOPHUCTAHUX, ajie 0€e3

4 y y b 9
MOSICHEHb, BIJIMOBIAb MPaBUIIbHA.

3 Pimenns npencraBieHe MoBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH, BiJIITOBIb
HeTpaBUJIbHA Y 3B'SI3KY 13 TOMHJIKAMU TIPH BUKOHAHH1 PO3PaxyHKIB.

Pimenns npeacrasiiene y BUIIILAl (OpMYIL, IIPAaBUILHO BUKOPHUCTAHUX, ajie 0€3
y ¥, )
2 [IOSICHEHD, BIIOBI AL HENIPABWILHA YV 3B'I3KY 13 IIOMUJIKAMHU [IPU BUKOHAHHI
) y Y
PO3paxyHKiB.

! PimenHs npeacTaBieHe HETOBHE, OUIBII HIXK HAINIOJIOBUHY, IPABUJIbHA
BIJIMTOB1/Ib BiZCYTHS.

0 Pimennst He mpeacTaBiaeHe B3arajii abo HermoBHe, O1TbIT HixK Ha 90%.
Maxcumanvna oyinka cmyoenma 3a 3aoaui 30 b6anie (6 3a0au no 5 6anis).

8. KpuTepii oniHIOBaHHS pe3yJIbTATIB HABYAHHSA
Jlenna dopma 3aouna opma
Kinekicts Bun pobotu KinekicTs
Bua pobotu ) .
OaiiB OaiiB
Temn [HauBiTyanbHE 3aBIaHHS [HauBinyanbHE 3aBIAHHS
3M 1 10 10
1-4 Nel Nel
[IMK | TectyBanns 3a Temamu 3M 1 5 TectyBanns 3a Temamu 3M 1 5
Temn [HauBiTyanbHE 3aBIaHHS [HauBiTyanbHE 3aBIAHHS
5-7 Ne2 10 Ne2 10
- [\) 0o
3M 2 - -
I[IMK | TectyBanns 3a TeMmamu 3M?2 5 TectyBanHs 3a TeMamu 3M?2 5
Temn [HauBinyanbHE 3aBIaHHS [HauBinyanbHE 3aBIaAHHS
3M 3 10 10
8-11 Ne3 Ne3
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[IMK | TectyBanns 3a temamu 3M3 5 TectyBanus 3a TeMamu 3M3 5
Temn [HauBiTyanbHE 3aBIAHHS 10 [HauBinyanbHE 3aBIAHHS 10
12-15 Neq Ned
3M 4
I[IMK | TectyBanns 3a TeMamu 3M4 5 TectryBanus 3a Temamu 3M4 5
[TincymkoBwHiA
Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100

Ikana oninoBanus: HanionajdpHa Ta ECTS

Cywma 6amiB 3a Bci
BHUJY HaBYAJIbHOI
ISUTBHOCTI

Ouiuka ECTS

90-100

82-89

74-81

64-73

60-63

oo w >

35-59

FX

0-34

s

9. IncTpymeHTH, 00J1aITHAHHS Ta NPOrpamMHe 3a0e3Ne4YeHH,

BUKOPHUCTAHHSA AKHUX nepenﬁaqae HaBYaJbHA AUCHHUILIIHA

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

2. MeTonuyH1 BKa3iBKH Ta 3aBJIaHHS 0 BUKOHAHHS 1HAWBITyaJbHUX 3aBJaHb 3 JUCIUILUTIHU B
€JICKTPOHHOMY BapiaHTI.

3. Po3natkoBwuii MaTepiail.

4. MynbTUMEIIiHI pe3eHTaIlii.
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10. PexomenaoBaHni qkepesa ingopmanii

OcHoBHa JliTepaTypa
Hy6oBuk B.IL., FOpuk L.I. Buma matemaruka: Hapuansnuit nocioauk — K.: A.C.K., 2006. —
648 c.
Maiibopona O. B., Iletko 1. B., Pomanuyk H. O., KoBane C. C.. Bumia maremMatuka : HaBu.
nmocionuk : y 3 4. Y. 1 — Muxomais : HYK, 2025. - Y. 1. - 180 c..
kine M.IL., Konecnuk T.B. Buma maremaruka niapyunuk: Y 3 ki, Ku. 2.
Hudepenmianpae Ta iHTErpajgbHe YKCIeHHS QYyHKIT ofaHiel 3MiHHOIL. Psimn. — K. JI1611p,
1994. - 352 c.
Karmman U.A. [IpaktuuHi 3aHs8TTS 3 BUIIOi MareMatuku. Y.3. — XappkoB: 1972. — 412 c.
Campukina JI.T., FOpuenko T.A. Ta iHmi. MeToaudHi BKa3iBKMA 10 BUKOHAHHS THIIOBHX
PO3paxyHKIB Ta 1HAMBIAyalbHHX 3aBJaHb 3 BUIOI MaTeMaTHKH., YacTWHA 2, - MuKojais:
HVK, 2006 — 40 c.
Pomanuyk H.O., Mait6opoma O.B., T'aiima O.O. Jludepenmiansui piBHSHHA. HaBdanpaMi
nmociOHuK., - Mukonais: HYK, 2018 — 136 c.
e6epna H.O., IOpuenko T.A. HeBu3HnaueHuit Ta BU3HaUeHU iHTerpast. HapuansHuii
nmociOHuK., - Mukonais: HYK, 2008 — 109 c.
Pomanuyxk H. O., Ymkarg M. B., Maitbopona O. B., Iletkos 1. B.. Differential Equations:
Hapuaneunii mocioauk — Muxonais: HYK, 2023. — 96c.

Honomixna sitepatypa

Mkine M.I., Komecuuk T.B. Buma wmarematuka migpyynuk: Y 3 kxH. Koo 2.
Hudepenmianpae Ta IHTErpaibHe YnclieHHs (yHKIIT oaHiel 3minHoi. Psamu. — K.: JIiGip,
1994. - 352 c.

Mkine M.L, Komecnuk T.B. Buma wmarematuka minpyynuk: Y 3 kuurax. Kawra 3.
Judepeniianpae Ta iHTErpajgbHe YUCICHHS (QYHKIINA O0arathox 3MiHHUX. JndepenmianpHi
piBusHHA. — K.: JIi6iap, 1994. — 352 c.

IOpuenko T.A., IBanoBa O.I'. Meroauuni BKa3iBKM Ta KOHTPOJBHI pOOOTH 3 BHIIOT
MaTEeMaTHKH ISl CTY/ICHTIB 3a0YHUKIB CIIEIIaTbHOCTEH TEXHIYHOTO Mpodimto. — MuKomais:

YIMTY, 2000. - 110 ¢
Indopmaniiini pecypcu B iHTepHeT

MIT OpenCourseWare — mnpoekr MaccadyyceTchKOro TEXHOJOTIYHOTO I1HCTUTYTY 3
myOumikaiii y BIAKPUTOMY JOCTYyMi MarepialliB BCiX KypciB iHcTuTyTy. OmyOmikoBaHi
Marepiaay BKJIIOYAIOTh IUIAHU KYypCiB, KOHCHEKTH JICKIIA, OMAaIlHI 3aBJaHHS,
eK3aMeHallliHl TuTaHHA. J[nsg Jgeskux KypciB JOCTYIMHI Bile€O3amucH JICKIINA. [Pexum
noctymy https://ocw.mit.edu/courses/mathematics/].

JumakTrdHi Ta METOAWYHI Marepianu kadenpu MareMaTHYHOTO aHali3zy Ta Teopii
imosipHocteit KIII im. Iropst Cikopebkoro [Pexum noctymy http://matan.kpi.ua/uk/files.html].

Courséra — mpoekT B cepi MacoBoi oHJIaiH-0CBITH. [IponoHye cBOIM KOpHUCTYBayaM COTHI
OE3KOIITOBHUX OHJIAWH-KYPCIB 3 PI3HUX JUCIUIUIIH, Y pa3l YCIIIIHOTO 3aKIHUYEHHS SKUX

KOPUCTYyBad OTpHUMY€ cepTudikar mpo mNpoxokeHHs Kypcy. Coursera criBOpammioe 3
YHIBEPCUTETaMH 3 PI3HUX KpaiH CBITY JJIA BUKJIAJAaHHSA KypCiB IIUX HaBUAJIBHUX 3aKJIaiB
onsaifH. [Pexxum moctymy https://prometheus.org.ua/coursera/].
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