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BCTYII

Anomauin

Ilpoepama niocomosxu 6baxanaspamy cneyianizayii "174 Aemomamusayis, xomn 1omepHo-
iHmezposani mexnono2ii ma pobomomexwixa" nepedbauae micHy 63aeMO0il0 cmyOeHmie ma
BUNYCKHUKIB 13 KOMN TOMEPHO-IHMeSPOBaHUMU MeXHoNo2iAMU ma pobomomexHikow. Tomy
OMpUMAHH 0OA308AHUX 3HAHL NO OCHOBAM GUUWOI MAMEMAMUKU € BA20MOI0 CKIA008OI0 Y
niocomosyi ¢ghaxisyis.

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 program of preparation of the bachelor of specialization "174 Automation, computer-
integrated technologies and robotics" involves close interaction of students and graduates with
computer-integrated technologies and robotics. 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
(ocBiTHS Mporpama), OCBITHIH
piBEHb

XapakTeprucTHKa HABYAIbHOT
UCLAIUIIHU

3a04yHa Ghopma
HaBYaHHS

neHHa popma
HaBYaHHS

KinbkicTs kpemuTiB - _4  *

Monynis — 1

l'any3b 3HaHb

17 Enextponika, aBTOMaTH3aIlis

O00B's13K0Ba

Pix migroroBku:

3MiCTOBHX MOAYNiB — 4 Ta €NeKTPOHHI KOMYHiKaIlii 1-i 1-i

Cemectp
CrerianpHICTh N .
1 ) 2-i 2-i

174 ABTOMAaTH3alIif,
KOMIT FOTEPHO-1HTETpOBaHI1 Jlexmin
i - TEXHOJIOT11 Ta poOOTOTEXHIKa
I[nuBiAYyanbHE HAYKOBO p 30 rop. 4 rop.

JOCIIIIHE 3aBIaHHS
HE nependoayeHo

3arajibHa KUIBKICTh
rogua 120

OcBiTHs porpama
Komm’torepHo-iHTerpoBaHi
TEXHOJIOT'1l Ta CUCTEMU
aBTOMaTHu3aril

[TpakTruHi, ceMiHapChKi

30 ro. 4 rog.
JlaGopaTopHi
0 rox. 0 ron.

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

CaMOCTIIHOT poboTH
crynenra — _4

OcBiTHI# piBEHB:

nepmuii(0axkajaBpCcbLKuii)

Camocriitna po6ora

60 rog. 112 rom.

InnuBinyanbHi 3aBganns: 0 rom.

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:

® 371aTHICTh 3aCTOCOBYBATH 3HAHHSA Y MPAKTUYHHUX CUTYAIlisX.

(v sionogionocmi 0o OIII1 3K1)

¢ 3/1aTHICTH /10 MOILYKY, ONPAIIOBaHHs Ta aHaJi3y iH(popMallii 3 pi3HUX JDKEpeI.
(v sionogionocmi 0o OIIII 3K35)

¢ 3J1aTHICTh 3aCTOCOBYBAaTH 3HAHHS MAaT€MaTHKH, B 00Cs3i, HEOOXiTHOMY JJisi BUKOPUCTAHHS

MaTEeMaTHIHUX METO/IB JIJIsl aHAI3y 1 CHHTE3Y CUCTEM aBTOMAaTH3aIlii.

(v sionosionocmi oo OIIIl ©K1)

e 3JIaTHICTh 3aCTOCOBYBATH METOIM CHCTEMHOIO aHali3y, MAaTeMaTHYHOTO MOJICIIOBAHHS,
imeHTHdIKAMil Ta YHACIOBI METOAM IS PO3POOJICHHS MaTeMaTHYHUX MOJEICH OKPEeMHX

€JIEMEHTIB Ta CHCTEM aBTOMAaTH3allii B IMJIOMY, JUIA aHaTi3y SKOCTI iX (DYHKIIIOHyBaHHS 13

BUKOPHUCTAHHIM HOBITHIX KOMIT IOTEPHUX TEXHOJIOTIH.
(v sionosionocmi 0o OIIIl ®K4)

3. IlepeaymMoBH 1Jisi BUBYEHHS JUCUMILIIHH

[TepemymoBamu JUisi BABUCHHS JUCIHUILTIHU € paHillle BUBUEHA AUCHUIIIIHA «Buia maremaruka I».

4. OuikyBaHi pe3yJibTaTH HABYAHHS
BuBueHHs HaBYaNBbHOI JUCHMILTIHU Niependadyae (JopMyBaHHS Ta PO3BUTOK Y CTYACHTIB TaKUX
pe3yJbTaTiB HaBYaHHS:
e 3HaTH JIIHIMHY Ta BEKTOPHY anreOpy, audepeHIiagpHe Ta IHTerpaibHe YUCIeHHs, QYyHKIIIT
0araTboX 3MIHHMX, (YHKIIOHAJIBHI psiau, AudepeHuiaabHi piBHAHHA g QyHKUIT OAHI€T Ta
0araTboX 3MIHHHX, OIeEpalliiiHe YUCIIEHHS, Teopilo (PYyHKIi KOMIUIEKCHOI 3MIHHOI, TEOpio
HMOBIpDHOCTEH Ta MaTeMaTHYHYy CTAaTUCTHKY, TEOPIl0 BHUITAJIKOBHX MPOIECIB B 00CH3I,
HEOOXiTHOMY JUIS KOPHCTYBAaHHS MAaTEeMaTHYHHM amapaToM Ta METOJaMH Yy Taiy3i

aBTOMATHU3AIII].
(v sionogionocmi 0o OIIIl I[IPH]I).



e BMiTH 3acCTOCOBYBaTH METOAM CHCTEMHOTO aHalli3y, MOJCIIOBaHHA, iAeHTHU(IKAIi Ta
YHCJIOBI METOAM JUIA PO3pPOOJIEHHS MaTeMaTHYHHUX Ta IMITaliiHUX MoJeneil OKpeMHxX
€JIEMEHTIB Ta CHCTEM aBTOMAaTH3allii B I[IJIOMY, JJIS aHANi3y SIKOCTI iX (yHKIIOHYBaHHA i3

BUKOPHUCTAHHSM HOBITHIX KOMIT FOTEPHUX TEXHOJIOT1H.
(v sionogionocmi 0o OIIII [IPH6).



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
yacTHHAMHU, MeToJ mijctanoBku. Jlitepatypa: [1, .7 § 1 m.1-2], [2, p. I .1 §1], [5].

Tewma 2. TTousTTs npo KomruiekcHi yucina. Jlireparypa: [1, ri.7 §1 m. 4], [5].

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

Tema 4. [nTerpyBanHsi TPUrOHOMETPUYHUX (QYHKIIH. [HTerpyBaHHs ippamioHanTbHIX (QYHKIIIN.
[arerpany, mo «He 6epyTbes». Jliteparypa: [1, rn.7 §1 n.7,8], [2, p. I .1 §4,5], [5].
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 m.1-5], [2,p. I .2 § 1-6], [5].

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],
[2,p. 1.3 §1, 2, 4], [5].

Tema 7. HeBnacHi iHTerpaiu 3 HeCKiHU€HHUMHU Mexamu. HeBnacHi iHTerpanu Big
HeoOMexeHnx QyHkiid. O3naku 30ixkHOCTI. Jliteparypa: [1, ri.7 §2 m.6], [2,p.II .2 § §],
[5].

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 nepuroro nopsaky. 3aranbHi MOHATTS Ta o3HadeHHs. 3aaaya Komri. JIP 3
BimokpemitoBaanmu 3MiHHUME. OgHopiani JAP. Jliniitni JIP. Jliteparypa: [1,r1.8 §1 m.1 —4],
[4].

Tewma 12. JIP Bumux mopsiakie. JIP n-ro mopsiiky, siki iHTErpyroThes B kBaapaTtypax. [P, sxi
JIOTTYCKaIOTh IMMOHWKEHHS MopsiaKy. Jliteparypa: [1, ri.8 §2 m.1 — 3], [4].

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], [4].

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], [4].

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

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

[4].



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 |75 | 025|005 - 7
Tabnuus OCHOBHUX 1HTErPaJIiB.
besnocepenne iHTerpyBanHs. [nTerpyBanas
YaCTUHAMHU, METOJI MMiICTAHOBKH.
Tema 2. [ToHATTS MPO KOMIUJIEKCHI YnCIIa. 8 2 ) ) 4 |75 025 |o2s| - 7
Tewma 3. [HTerpyBanHsl HAMIIPOCTIIINX -
pamionansHuX aApo06iB I-1II Trmis. 6 2 2 - 2 7,5 | 0,25 | 0,25 7
[HTerpyBaHHs panioHAIBHUX APOOiB.
Tema 4. [nTerpyBaHHsI TPUTOHOMETPUYHHUX -
¢yHKuii. [HTerpyBanHs ippauioHaJIbHIX 8 2 2 - 4 | 7,51025] 025 7
GbyHKIIN.
Pazom 3a 3micmosum mooynrem 1 30 8 8 - 14 | 30 1 1 - 28
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 Taz 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.

10




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.

6,2

0,1

0,1

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

6,3

0,15

0,15

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.

5,5

0,25

0,25

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

6,5

0,25

0,25

Pazom 3a 3smicmosum mooynrem 4

30

10

10

10

30

28

Yevozo 200un

120

30

30

60

120

112

Pazom 3a Kypcom

112030 [30] - |60 [120] 4 | 4 |

| 112
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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 nopsinky. JIHIAP npyroro nopsaxky. Meton 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.»

[TigroroBka Ta oopMIeHHS IHAUBIAyanbHOTO 3aBAaHHs Nel:

16. . . 2 8
HeBu3nauenuii iHTErpall.

. [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 8

21. | IligroToBKa 10 TECTYBaHHS 32 TeMaMu 3M2 5 8

22. | IlinroToBKa 10 TeCTyBaHHA 3a TeMamMu 3M3 5 8

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

24. | IligroToBKa 10 €K3aMEHY 15 15

Pazom 60 112

6. MeToau HaBYaHHSA, 32CO00M TIATHOCTUKHU Pe3yJIbTATIB HABYAHHA Ta METOAH iX
AE€MOHCTPYBAHHS

VY mpotieci OCBOEHHS TUCIHILIIHY 3100yBay Mae:
- BUKOHATH IHIWBIAyaIbHE 3aBAAHHS 32 KO)KHUM 3MICTOBHUM MOJYJIeM, 0hOPMUTH
ManepoBUid aHATITUYHUH 3BIT Y BiIMOBIAHOCTI A0 X 3aBJIaHb Ta MPEACTABUTH HA PO3TIIST
BHKJIa/1auy, SIKUW OIIHIOE BUKOHAHHS KOYKHOT pOOOTH Ta Ha OCHOB1 YCHHMX BiJIITOB1ICH
BH3HAYa€ PiBEHb PO3YMIHHSI BUKOHAHOI pOOOTH;
- CKJIACTH MOTOYHI MOJTYJIbHI KOHTPOJI 32 KOKHUM 3MICTOBHUM MOJYJIEM y BUTJISAII
CTaH/IapTU30BaHMUX TECTIB JIJISl 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);
- CKJIACTH €K3aMeH y BHUIJISII YCHOT BIINOBI/II HA JiBa TEOPETUYHI MUTAHHA OlIeTy Ta
BUPIIICHHS IECTH MPAKTUYHUX 3a7a4; Ha MATOTOBKY HaJa€Thes 10 1,5 ronuHu.

7. @opMH MOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO
JlocsiTHEHHSI CTyIeHTa OIiHIOIThHC 32 100-0aIbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[TimcymkoBa oOIiHKa HABYAJIBHOTO KYpCy BKJIIOYAE B ceO€ OIIHKMA 3 TOTOYHOTO KOHTPOIIIO 1
OIIIHKH 3aKJTFOYHOTO €K3aMeHy. Y KOXXHOTO KOMIIOHEHTA CBOS YacTKa B 3arajbHIi CUCTEMI OIIHOK.
VY IpoMDKHHUX OIIHKAaX CTYAEHT Moxke HaOpatu a0 60 6ani. [Iuroma Bara 3aKiIIOUHOTO ICIIUTY B
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3aranpHIM cuctemi omiHOK - 40 OamB. IlizcymMkoBa OIliHKa HaBYaJbHOTO KYpPCy € CYMOIO
MIPOMDKHUX OIIIHOK 1 OI[IHKU €K3aMEHY.

[ToToyHMIT KOHTPOJH Mependavae OLIHIOBAHHS TEOPETUYHOI MiATOTOBKH 37100yBayiB BUIIOI
OCBITH 13 3a3HAYCHOI TeMH Ta HAOyTHX MPAKTHYHUX HABHYOK I/ YaC BUKOHAHHS 1HAWBIAYyaIbHHX
3aBJIaHb Ta IOTOYHUX MOAYJIHHUX KOHTPOJIB.

3apaxyBaHHS KPEIUTIB HABYAIHHOTO KYPCY MOXKJIMBO TUTBKH TICIISI JOCSTHEHHS PE3Y/IbTaTIB,
3arutanoBanux PITHJ/I, mo BupaskaeTbesl B OJHIM 3 TO3WTHBHHUX OIIHOK, MepeadadyeHuX YHHHUM
3aKOHOJIaBCTBOM.

®opMH KOHTPOJIIO Pe3yJIbTaTiB HABYAJIBHOI NiSIJIHOCTI CTYJAEHTIB Ta IX OLliHIOBAHHS
KpuTepii oniHIOBaHHSI BUKOHAHHS IHIMBinyaabHuX 3aBaanb (113)

(xoxue 1J13 cknmamaeTbes 13 pi3HOI KITBKOCTI 3aBJIaHb, HU)KUE HABEJICHI KPUTEPIl OLIHIOBAaHHS
KOYKHOTO OKPEMOTO 3aB/IaHHS)

ban Kpurepii ouiHioBaHHs

3aBaHHA BUKOHAHO Y BCTAHOBJICHUI TepMiH. BUKOHAaHO caMOCTIITHO, YiTKO
chopMyIIbOBaHi 11111, 3aBAaHHA Ta TiMOTE3a JOCITIKEHb. 3aCTOCOBYBAIIUCS

2 KOPEKTHI MeTOI1 00OpOOKH OTPUMAHUX Pe3ybTaTiB. Y BUCHOBKaX IpOBe/IeHa
KOpEKTHA 1HTepIpeTaLis pe3ynbraTiB. HagaHi moBHI yCHI BiNOBIil Ha
3aIIUTaHHS CTOCOBHO TEOPETUYHUX OCHOB 3aBIAHHS.

3aB/1aHHs BUKOHAHA 3 IOPYIICHHSIM BCTAaHOBJICHUX TepMiHIB. CTyIEHT BUKOHYE
3aBJaHHS I11]] KEPIBHUIITBOM BHUKJIaJa4a; CKJIAICHUH 3BIT MICTUTh HETOYHOCTI Y
1 BHCHOBKaXx Ta MOMUJIKHA. HamaHi 9acTKOBI yCHI BiJIMTOBI/I HA 3alTUTaHHS
CTOCOBHO TEOPETUYHHX OCHOB pOOOTH 200 CTYACHT BiIMOBIISIETHCS HAJJaBATH
YCHI BIAMOBI/II HA 3aTTUTAHHS.

0 3aB/IaHHs HE BUKOHYBAJIOCh.

Maxcumanvna oyinka cmyoenma 3a Oanuii KomnoHenm npozpamu 32 oaiu (4
1/[3 no 10,6,8,8 b6anie 6i0nosionHo).

KpuTepii oniHIOBaHHSI IOTOYHOT0 MOAYJILHOTO KOHTPOJIIO Y (popMi TecTyBaHHA

Opapmavsnx | o\ 0 | 9 | s | 7 6 | s | 4| 3| 2 1
BIANMMOBLICH
Bax 2 1 lw] 9| s | 76| 5| a4/ 3] 2|1

VY BiANOBIAHOCTI 0 Mporpamu nepeadadeHo 4 MOTOYHUX MOJYJIBHUX KOHTPOJ, TAKAM YHHOM
MakcHMajbHa OIliHKa 3a JaHWi KOMIIOHEHT mporpamu 28 6amu (10,4,8,6 6anis 3a 3M1, 3M2, 3M3
ta 3M4 BianosinHo). KoxxHuit Tect nependayae Big 4 10 12 TeCTOBUX 3alUTAHb.
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Kpurepii oniHIOBaHHA eK3aMeHYy.
3n00yBay Mae BiJNOBICTM Ha JiBa YCHI NMUTAHHS Ta BHUPIIIMTU ILIICTh MPAKTUYHUX 3a7ad.
KoxHa BigMOBiOAh HAa YCHI NUTaHHA OIIHIOETBCS MakCUMyM Yy S5 ©OaiiB, BHpIIIEHHS KOXXHOL
MPaKTUYHOI 3a1a4i — y 5 6aniB. 3araiaom 3a eK3aMeH MOKHa OTpuMaTH MakcumMyM 40 GaiB.

BinnosBinnL na

Kpurepii oniHIOBaHHSI HA eK3aMeHi
yCHe MUTAHHSA

BinmoBins HajlaHa IOBHA, TPYHTOBHA, YiTKA, PU HAJIaHHI BiNOBIII
MpeICTaBICHI HEOOX1THI MaTeMaTHYHI BUKJIAJIKHM Ta CXEMHI PIillICHHS, HaIaHi
MOSICHEHHSI OCOOIMBOCTEH BUKOPHUCTAHHS JAHOTO TEOPETHYHOTO 3HAHHS HA
MIPAKTUIl, HABEJIEHO MPUKJIAJNA TAKOTO BUKOPHUCTAHHSI.

BianoBiaps HajaHa MOBHA, TPYHTOBHA, ajie CIIOCTEPIraloThCsl HEBIIEBHEHICTH Ta
TPYAHOIT TIPH BIAMOBIASMX Ha YTOYHIOKOY1 3alUTaHHSI, X04a MPH HaJaHH1

4 BIJIMOBI1/I1 MpeCTaBIeHI HEOOXITHI MaTeMAaTUYHI BUKJIAJKH Ta CXEMHI PIIlICHHS,
HaJlaHi MOSCHEHHS 0COOJUBOCTEH BUKOPUCTAHHS JAHOTO TEOPETUIHOTO 3HAHHS
Ha TPAKTHIIl, HABEJCHO NMPUKIIAIU TAKOTO BUKOPUCTAHHS.

BinnoBinp HagaHa He MOBHA, ajl€ BUCBITIIEHO O1JIbIIIE ITOJOBUHU MUTAHHS,
CIIOCTEPIraloThCsl HEBIIEBHEHICTh Ta TPYIHOII IIPH BiANOBIIAX HA YTOYHIOIOYI
3alUTaHHA, TPEACTaBICHI OCHOBHI MaTeMaTU4HI 3aJI€KHOCTI Ta CXEMHI
pillIeHHs, HaJaH1 TIOSICHEHHST 0COOJMBOCTEH BUKOPUCTAHHS JIAaHOTO
TEOPETUYHOTO 3HAHHS HA MMPAKTHUII, HABEICHO MPUKIAIH TAKOTO
BUKOPHCTaHHS.

BinnoBinp HagaHa He MOBHA, BUCBITIIEHO MEHIIIE ITOJOBUHU ITUTAHHS,
CIIOCTEPIraloThCsl HEBIIEBHEHICTh Ta TPYIHOLII MIPH BiANOBIIAX HA YTOYHIOIOYI
3alMTaHHA, TPEACTaBJICHI €Kl MaTEeMAaTH4HI 3aJIe)KHOCTI Ta CXEMHI1 pillIeHHS,
HaJaHi MOSCHEHHS 0COOIUBOCTEH BUKOPUCTAHHS JAHOTO TEOPETUIHOTO 3HAHHS
Ha MPaKTHIIi, 3 HABEICHHSIM MPHUKIIATy TAKOTO BUKOPUCTAHHS BUHUKITU
TPYAHOIIII.

Binnosinp HaJaHa He MOBHA, BUCBITIIEHO MEHIIIE ITOJJOBHHU MUTAHHS,
CIIOCTEPIratoThCsl HEBIIEBHEHICTh Ta TPYIHOIII TP BIAMOBIAAX HA YTOYHIOIOU1

1 3alMTaHHA, He B 3MO031 MPEJACTaBUTH MAaTEeMAaTUYHI 3aJIe)KHOCTI Ta CXEMHI
pilIEHHS, a TAKOX MOSICHEHHS 0COOIMBOCTEH BUKOPUCTAHHS JAHOTO
TEOPETUYHOTO 3HAHHS HA MPAKTHIII.

0 Biamosins He HazmaHa B3araii ado a0COIFOTHO HE BIAIIOBIAA€ TUTAHHIO.

Maxcumanvna oyinka cmyoenma 3a 8i0nogiob Ha ycHi numanns 10 oanie (2
numawuHs no 5 6anis).

Pimenns
NPaKTHYHOI KpuTepii oniHIOBaHHS Ha eK3aMeHi
3amaui

Pimenns npencraBieHe MoBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH, BiJIITOBI/b
MPaBUIIbHA.

5

Pimenns npeacrasieHe y BUrIsAlL popmyil, MpaBUIIbHO BUKOPUCTaHUX, aje 0e3
MOSICHEHb, BIJIMOBIAb MPaBUIIbHA.
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Pimenns npencraBieHe MoBHE, KOPEKTHE, 3 YITKUMHU MOSICHEHHSIMH, BiJITOBIIb

3 . ) .
HEMpaBUJIbHA y 3B'S3KY 13 MOMWJIKAMH IPU BUKOHAHHI PO3PAXYHKIB.
PimenHs npeacrasiene y BUrIsAl popmyil, MpaBUIIbHO BUKOPUCTAHUX, aje 0e3
2 MOSICHEHb, BI/INMOB1/Ib HETIPABWJIbHA Y 3B'SI3KY 13 TOMHIJIKAMU TIPY BUKOHAHHI
pO3paxyHKiB.
| Pimenns npencraBieHe HEMOBHE, OUTBIT HI’K HAITOJIOBUHY, MTPaBUJIbHA
BIJIMTOB1/Ib BiZCYTHS.
0 Pimenns He mpencTaBieHe B3arani abo HermoBHe, O1bII HiXk HA 90%.
Maxcumanvna oyinka cmyoenma 3a 3adadi 30 6anis (6 3a0au no 5 b6anis).
8. KpuTepii oniHloBaHHs pe3y/ibTAaTiB HABYAHHS
JleHHE BIIIIJICHHS 3a04He BIIIJIEHHS
Kinekicts Bun pobotu KinekicTs
Bua pobotu ) .
OauiB OauiB
Temu [HnuBinyanbHe 3aBIaHHS [HnuBinyanbHe 3aBIaHHS
3M 1 AR A 10 AR A 10
1-4 Nel Nel
IIMK | TectyBanHns 3a Temamu 3M1 5 TectyBanHs 3a Temamu 3M1 5
Temn [HnuBinyanbHe 3aBIaHHS 10 [HnuBinyanbHe 3aBIaHHS 10
IIMK | TectyBanHs 3a TeMamMu 3M2 5 TectyBanns 3a Temamu 3M?2 5
Temn [HnuBinyanbHe 3aBAaHHS 10 [HnuBinyanbHe 3aBIaHHS 10
IIMK | TectyBanHs 3a TeMamu 3M3 5 TectyBanHs 3a Temamu 3M3 5
Temn [HnuBinyanbHe 3aBIaHHS 10 [HnuBinyanbHe 3aBIaHHS 10
12-15 No4 No4
3M 4
I[IMK | TectyBanns 3a TeMamu 3M4 5 TectryBanus 3a Temamu 3M4 5
[TincymkoBwHiA
Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100
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HMIxauaa oninroBanusa ECTS

Cyma GasiB 3a BCi
BUIM HaBYAIHLHOIL Omiuka ECTS
ISUTBHOCTI

90-100
82-89
74-81
64-73
60-63
35-59 FX

W g Q@ >

s

0-34

9. 3aco0u HABYAHHSA

1. OnopHuii KOHCIIEKT JIEKIIH 3 AUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTi.

2. MeronuyHi BKa3iBKH Ta 3aBIAaHHS 10 BUKOHAHHS 1HUBIIyadbHUX 3aBAaHb 3 JUCIUILIIHU B
€JIEKTPOHHOMY BapiaHTi.

3. Po3markoBuii matepiain.

4. MynbTUMEIIHHI TTPE3CeHTAIII].

10. PexomenaoBani qkepesa ingopmanii

OcHoBHa JiTepaTypa

Hy6oBuk B.IL., FOpuk L.I. Buma matemaruka: Hapuansnuit nocioauk — K.: A.C.K., 2006. —
648 c.

kine M.IL., Konecuuk T.B. Buma maremaruka niapyusuk: Y 3 ki, Ku. 2.
Hudepennianpae Ta iHTErpajgbHe YuCcIeHHS QyHKIT ofaHiel 3MiHHOIL. Psimn. — K. JI1611p,
1994. - 352 c.

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

Pomanuyk H.O., Maii6opoga O.B., T'aitma O.O. [Iudepenmianshi piBHsHHA. HaBuanpHUit
MmocioHuK., - Mukomais: HYK, 2018 — 136 c.

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

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

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

HOpuenko T.A., IBanoBa O.I'. MeroauuHi BKa3iBKM Ta KOHTPOJIbHI POOOTH 3 BHILOI

MaTEeMAaTUKH JIJIs1 CTYJICHTIB 3a0YHUKIB CTCIIaIbHOCTEH TEXHIYHOTO TTpodimro. — Mukosais:
YIMTY, 2000. - 110 ¢

Inpopmaniiini pecypcu B iHTepHeT

MIT OpenCourseWare — mnpoekr MaccadyyceTchKOro TEXHOJOTIYHOTO I1HCTUTYTY 3
myOumikaiii y BIAKPHUTOMY JOCTYyMi MarepialliB BCiX KypciB iHcTuTyTy. OmyOmikoBaHi
Marepiaay BKJIIOYAIOTh IUIAHW KYypCiB, KOHCHEKTH JICKIIA, OMAaIlHI 3aBJaHHS,
eK3aMeHalilHi nuTaHHsA. s f#eskux KypciB JOCTYIHI Bifeosamucu Jekiiil. [Pexum
noctymy https://ocw.mit.edu/courses/mathematics/].

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

Courséra — mpoekT B cdepi MacoBoi oHIaitH-0CBITH. [IpomoHye cBOIM KOpUCTyBa4aM COTHI
OE3KOIITOBHUX OHJIAWH-KYPCIB 3 PI3HUX JUCIUIUIIH, Y pa3l YCIIIIHOTO 3aKIHUYEHHS SKUX
KOPUCTYyBad OTPHUMY€ cepTUdikar mpo NpoxokeHHs Kypcy. Coursera criBOpamoe 3
YHIBEPCUTETaMH 3 PI3HUX KpaiH CBITY JJIA BUKJIAJAaHHSA KypCiB IIUX HaBUAJIBHUX 3aKJaiB
onsaifH. [Pexxum moctymy https://prometheus.org.ua/coursera/].

18



