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Beryn

AHoTAaLA

Hapuanbna nucuuruiina "Buma matematuka 1" € onHi€r0 13 CKIaT0BUX KOM-
IJIEKCHOT MIATOTOBKY 3700yBayiB MOYaTKOBOTO (KOPOTKUH IUKIT) PiBHS BUIIOI OCBITH

"

rany3i 3HaHb 13 "MexaHniuHa iHxeHepis " cnemianbHocTi 135 "CynHoOynyBaHHS"
ocBiTHROT porpamu "CyaHoOyryBaHHS".

Bona € TeopeTHuHOI0 OCHOBOIO MaiOyTHBOI MpodeciiftHOl AiSIBHOCTI Ta OTa-
HYBaHHS HaBUYOK, HEOOXITHMUX JJIsl MoAanbioro HaBuaHHs. [1iq yac BUBYCHHS JuC-
IUIUTIHA Y CTYACHTIB (POPMYETHCSI CUCTEMA TEOPETUYHUX 3HAHB 1 MPAKTUYHUX HABH-
YOK 3 TMTaHb CaMOOpraHi3aiii CTyJeHTa B OCBITHbOMY CEpEIOBHIII, OCBITHHOI
TISTBHOCTI Yy 3aKjaAl BWINOI OCBITH Ta CTBOPEHHI I1HAMBIMYaJbHOI OCBITHHOI
TpaekTopii. OmaHyBaHHS KypCcy 03HAMOMITIOE CTYACHTIB 3 TPUHOMaMHU TOCIIPKSHHS 1
pO3B’sI3yBaHHS MaTeMaTUYHO (popMalli3oBaHUX 3a7ad, Crpusie GOpMyBaHHIO HABUYIOK
JIOTIYHOTO Ta AJTOPUTMIYHOTO MUCJCHHS, 3a0€3medy€e OBOJIOMIHHS CTyJCHTaMHU OC-
HOBHMMH MAaTEeMAaTHYHUMHU METOJaMH, HEOOXITHUMH IS aHai3y 1 MOJETIOBaHHS
MpOLECIB Ta SBUII B MPOIECI MOLIYKY ONTHUMAJbHUX pillleHb, BUOOPY HaMKpamux
croco0iB X peasizailii, a TOMy € BArOMOIO CKJIaJ0BOIO y MiATOTOBII (paxiBIIiB.

Ki1104oBi ci10Ba: MareMaTuka, CUCTEMH PiBHIHB, BEKTOPH, aHATITUIHA TeOMe-
Tpis, QyHKLUIA, TpaHUId QyHKIIT, TOX1AHA, 1HTErpal, AudepeHianbHl piBHAHHS, psi-

JTA, HaOIMKEH1 OOYHCIICHHS.



Abstract

The discipline "Higher Mathematics " is one of the components of compre-
hensive training of applicants for the first (bachelor's) level of higher education in the
field of knowledge 13 "Mechanic Engineering " specialty 135 "Shipbuilding" educa-
tional program " Shipbuilding ".

It is a theoretical basis for future professional activities and the acquisition of
skills necessary for further study. During the study of the discipline students form a
system of theoretical knowledge and practical skills on the main issues of student
self-organization in the educational environment, educational activities in higher edu-
cation and the creation of an individual educational trajectory. Mastering the course
acquaints students with the methods of research and solving mathematically formal-
ized problems, promotes the formation of skills of logical and algorithmic thinking,
provides students with basic mathematical methods needed to analyze and model
processes and phenomena in the process of finding optimal solutions, choosing the
best ways to implement them; therefore it is an important component in the training
of specialists.

Key words: mathematics, systems of equations, vectors, analytical geometry,
function, function boundary, derivative, integral, differential equations, series,

approximate calculations.



1. Onuc HABYAJIBLHOIL JUCHUILIIHNA

Onuc HABYAJBLHOI AMCIUIIIHHA

Taomurs 1.1.

XapakTepucTuKa HaB-

HanMeHyBagﬂﬂ ["amy3b 3HaHBb, CTIEIabHICTh (ocBi- YaNTbHOI AHCIMILTIHMA
MOKa3HUKIB THS TIPOTpama), OCBITHIHN piBEHb

Jlenna ¢popma HaBYaHHS

Kinbkicte  Kpe-
. P OO06oB’s13K0Ba
JIATIB — 4
- ["amy3p 3HaHBb: —
Mopaymis — 1 " . ; - Pik miaroroBku:
. 13 " Mexaniuna inowcenepis
3MICTOBUX MO- it
JyJiB — 3
Enextponnuii C
anpec PIIH/I na cMecTp
caiTi YHiBepcHu-
TETY: 1-i1
Jlexriit
THANBIIYaIbHe CriemianbHICTh
Y 135 "Cyonobyoysanns" 30 rox.

HAyKOBO-
JOCTIIHE 3a- ' _ '
BIaHHA (ne 3a- [IpakTuyHi, CEMIHAPCHKI
NJIAHOBAHO)

3arajpHa KUJIb-

KICTb TOIWH —
120

OcBiTHS Tiporpama
CyoHobOyoysamHs.

30 rox.

JlaGopartopHi

- TOJI.

TwxXHEBUX  TO-
OUH JUIS JE€HHO1
dbopmMu HaBuaH-
HS:

ayIUTOpPHUX — 4;
CaMOCTIHHOT po-
00TH cTyaeHTa —
4.

CamocriitHa poboTa

60 ron.

OcBiTHiH piBEHB:
nouamkoeuil (KOpomKuil yuKi)

[HauBiyanbHI 3aBIAHHS:
- TOJI.

Bun koHTpOIIIO:
3aik

dopMa KOHTPOJTIO: KOM-
OlHOBaHa




2. MeTa BUBYEHHSA HABYAJILHOI JUCHUILTIHHA

PoGoua mporpama HaBuanmpHOi aucuuiuiing "Buma marematuka [" ckianena
BIJIMOBIAHO 10 OCBITHBO-IIPOQECIHHOI MporpamMu MAroTOBKH 3100yBayiB MOYATKOBO-

ro (KOpOTKWM ITUKJI) PiBHS BHUINOI OCBITH Taimy3l 3HaHb 13 "MexaHiyHa iHKeHepis'"

crietianbHOCTI 135 "CynnobynyBanns" ocBiTHROI nporpamu (OIl) " CynHoOyayBaH-

Hs ". Jlnsg 3a3nadenoi OIl puciumiiaa € 000B’A3K0BOIO.
MeTtorw BuBueHHs aucturuiian "Buma matematuka [" € ¢popmyBaHHS y CcTyqe-
HiB BIJIIIOBIJIHO JIO OCBITHBO-TIPOQECIHHOT MPOrpamMu TaKMX KOMIETEHTHOCTEH:
31aTHICTh PO3B’A3yBaTH TUIIOBI CIEIiai30BaHl 3a7a4l CyAHOOY JyBaHHS B rajy-
31 mpodeciitaoi aismpHOCTI (1K)
OGi3HaHICTh 3 OCHOBHUMH TOJIOKEHHSIMHU, METOIaMH, MPUHITUIIAaMUA (DyH1aMEH-
TalbHUX Ta 1HXKEHEPHUX HAyK (MaTeMaTHKH, XiMii, MEXaHIKH TBEPIOTO Tijia,
OTIOpY MaTepialiB, TEPMOAUHAMIKHU, TETUIO(DI3UKH, EIEKTPOTEXHIKH 1 €JICKTPOHI-
KM, MEXaHIKH PIUHU 1 Ta3y) B 00cs31, HEOOX1THOMY JUIsl JOCSATHEHHS 1HIITUX pe-

3ynbTatiB nporpamu (K 16)

3. IlepenymoBH 1Jisi BUBYEHHSA TUCHMILIIHA

HepeI[YMOBaMI/I JJIs1 BUBUYCHHSA I[I/ICI_[I/IHJ'IiHI/I € OCHOBHI ITOHATTS paHime BHUBYC-

HOTO IIKUTBHOTO KypCYy MaTEMAaTUKH; JI€AKl TOHSTTS Ta 3aKOHU 3 Kypcy (i3UKH.

4, OuikyBaHi pe3yJibTaTH HABYAHHS

BuBueHHs HaBYanbHOI TUCIUILIIHU Tiependadae (GpopMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX pPe3yJIbTaTiB HABYAHHS:

e 3HaTH i po3yMiTH OCHOBHI PO3/iaM PyHIaMEHTaILHUX HAyK Ha pIBHI, HE-
00X1THOMY JUTsI TOCSATHEHHS pe3yibTatiB 0cBiTHROI mporpamu (ITP 10);

e Po3ymiru ocHOBHI npuHIMNU MexaHiuHo1 imkenepii (IIP 15).



5. IIporpama HaBYAJBHOI M CIUILTIHH

Moayas 1.
3micToBuii MoayJsb 1. JliHiiiHA Ta BEeKTOPHA ajreodpa.

Tema 1. MaTpuui Ta aii Hax HUMU

Matpuui. [dii man marpursimu. Busnaunuk matpuni. O6epuena marpuis. [1,
c.21-34], [2, c.4-20], [3, c.31-39], [4, c.6-15],[7,c.119-134], [9, c.7-11].

Tema 2. Po3B’A3yBaHHA CHCTeM JIiHITHMX PiBHSAIHb

Cucremu niHiitHUX piBHAHB. TeopeMma Kponekepa-Kamnesni. Po3B’s30k kBajpa-
THOI CUCTEMHU JIIHIMHUX PiBHSIHL. Matpuunuii metoa. ®opmynu Kpamepa. OaHopiaHi
cuctemu. [1, ¢.81-96], [2, c.26-36], [3, c.39-50], [4, c.17-25], [7, c.145-157], [9, c.7-
11].

Tema 3. BexTopu Ta Aii Hax HUMHA

Ckansiphi 1 BekTopH1 BennuuHu. JIiHiiHI onmepatii Haj Bektopamu. [Ipoexiis
BEKTOpa Ha Bichb. BmacTuBocTi mpoekiiii. JIiHIHHO 3alie’kHI Ta HE3aJekKHl CHUCTEMH
BekTopiB. basuc. Po3knaa Bekropa 3a 6azucom. OpToHOpMOBaHUH 0a3uC HA TUIONIMHI
1 y mpocTopi. BekTop B AekapToBiii cuctemi koopaunart. [1, ¢.3-13], [2, c.41-51], [4,
c.27-30], [5, c.13-21], [7, ¢.225-243], [9, c.11-15].

Tema 4. BekTopHuii Ta MilnaHuii 100yTOK BEKTOPiB

BekTopHuii 100yTOK ABOX BEKTOPiB, HOTO BJIIACTUBOCTI, BUPA3 y KOOPAUHATAX.
[Inoma TpUKyTHHKA, 3aJJaHOTO KOOpAWHATAaMU BeplIvH. Mimanuii 100yTOK TpbOX
BEKTOpIB, HOTO BIACTHBOCTI, BUpa3 y koopauHatax. O6’eM TeTpaempa, 3a1aHOTO KO-
opauHatamu BepuuH. [1, c.13-21], [2, ¢.51-55], [4, ¢.30-39], [5, c.13-21], [7, c.251-
2531, 19, c.11-15].

3MicToBHH MOIYJIb 2. AHAJIITUYHA TeOMeTpist

Tema 5. Jlinii HA IUIOINUHI TA IX PIBHAHHS

3ananHs Qiryp piBHSHHSIMH Ta HEPIBHOCTAMU. PIBHSHHS JiHIT y MOJSAPHUX KO-

opauHatax. [TapameTpuuHi piBHSHHS JiHI1. PIBHSHHS NpsMOi HA IJIONIUHI. TJIOMIUHI

[1, ¢.34-52], [2, ¢.55-71], [4, c.41-47], [7, ¢.335-344], [9, ¢.15-21].



Tema 6. Jlinii gpyroro nopsiaxky

Eninc, rinep6ona, napabona. Ix kaHOHIUHI PiBHSHHS Ta BIACTUBOCTI. [IpuKkia-
I¥ 3BEJCHHS PIBHSIHb KPUBHUX JAPYTrOro MOPSAAKY A0 KaHOHIYHOTO BUTIsdy. [1, ¢.59-
81],[2, c.71-80], [7, c.348-356], [9, c.15-21].

Tema 7. IlpsiMa Ta IUIOIIMHA B MPOCTOPi

PiBustHHS mpsimoi B mpoctopi. PiBHSHHS muionmHu. B3aemue posranryBaHHS
JBOX IUIOIIMH Ta ABOX MpsIMUX Y mpoctopi. KyT Mk HuMH. BigcTans BiJ TOYKH 10
IJIONIMHY Ta A0 MpsMoi Ha mromwuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. IloBepxHi APYroro nopsiaAKy

Humiaapuyni, koHiyH1 moBepxHi. Cdepa, emincoin. OaHONMOPOKHUHHUHN, BO-
NOPOKHUHHUH rinep6onoinu. Enintuunuii, rinepboniunuii nmapabonoigu. [2, c.81-
86],[7, c.380-390], [9, c.15-21].

3micToBuii Mmoayab 3. JludepenuiajbHe YUCACHHS

Tema 9. I'pannus pyHKUII HenepepBHOI0 APryMeHTy

UucnoBa mocmiIOBHICTh Ta 1i Trpanuis. O3HaueHHsI T'paHUIll, T€OMETPUUYHE
TaymadeHHs. Teopemu npo rpanuil. [lepma ta apyra Bakiausi rpanuii. OIHOCTO-
ponHi rpanuil gyukuii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh ¢pynkuii. Touxku po3puBy Ta ix kiaacudikanis

HenepepsHuictes QyHkuii B Toumi. Jii Hax HenepepBHUMH (YHKIIAMU. TOUYKH
po3puBy (QyHKIII, iX Kiacudikaiis. BnactuBocti QyHKIHN, HEIEpEpBHUX HA BIJIPi3-
Ky. [4, c.51-67], [8, c.8-23], [9, 21-25].

Tema 11. Iloxigna ¢pynkuii, npaBusia g1udepeHilOBaHHS
HUW Ta TeoMeTpudHuil 3MicT. OCHOBHI mpaBuiia AudeperiitoBands. Judepeniiro-
BaHHS HESIBHO 1 MapaMeTpudHO 3ajanux GyHKIiu. [4, ¢.73-83], [5, ¢.21-43], [8, c.23-
381, [9, ¢.25-30].

Tema 12. In¢epennian pyHkuii, H0oro 3acTtocyBaHHsi

HMudepenmian ¢yHKIil, HOr0 reOMETPUYHUN 3MICT Ta BJIACTHBOCTI. 3aCTOCY-
BaHHs Audepenuiana 10 HabmmwkeHux obuucnens. [IpaBuno Jlomitans. [4, ¢.83-90],

[5, c.21-43], [8, ¢.38-48], [9, ¢.25-30].



Tema 13. Hocaixxenns GyHKILii 3a 10MIOMOT010 MOXiTHOT

[aTepBam MOHOTOHHOCTI, eKcTpeMyMHu (yHKIli. OMyKIICTh, BTHYTICTh KpH-
BHX, TOYKH TIEPETUHY. ACUMIITOTH, TOCTIPKEHHS Ta mo0ymoBa rpadikiB GyHKMi. [4,
c.91-101], [5, ¢.21-43], [9, c.25-30].

Tema 14. [HousaTTs QyHKUII 0araTboX 3MiHHMX

®ynkuii 0araTb0X 3MIHHUX: O3HaU€HHS, 001acTh BU3HaUeHHA. [ padik GpyHKIil
nBOX 3MiHHUX. ['panunis QyHkuii nBox 3MiHHUX. YacTuHHI oxiaHi. [5, ¢.21-43], [8,
c.48-571, [9, c.30-32].

Tema 15. ludepenuiiioBHicTh QyHKIIII 0araTh0X 3MIHHUX

[Toxigna gyHkii 780X 3MiHHUX. [ToBHUHN nudepeHiian Ta Horo 3B’ 430K 3 yac-
TUHHUMH noxigaumu. [loxigna cknanenoi ¢yskuii. HesBH1 ¢ynkmii. JloTruuna mio-

IIMHA Ta HOpMaJhb J0 nmoBepxHi. Ekctpemymu dyHKIT 1BOX 3MiHHUX. [5, ¢.21-43], [9,

¢.30-32].

Tabmums 5.1.
TeMaTHYHNH IJIAH HABYAJIBbHOI JAUCIHUILIIHA
Ha3Bu 3MiCTOBUX MOAYJIIB 1 TEM Kinekicts rogua
neHHa ¢hopma
y TOMY 9HUCIT
o
—~
8 M ; O =8
g 2 g g S
Moayas 1. Buima matemaruka I
3micToBuii MoayJb 1. JIiHiliHa Ta BEeKTOpHA ajredpa
Tema 1. Matpuiii Ta 11i Ha1 HUMU 7 ) ) ) 3
Tema 2. Po3B’s3yBaHHS CHUCTEM
. . 7 2 2 - 3
JTHIAHUX PIBHSHB
Tema 3. BekTopu Ta 1ii HaJ HUMU 8 2 2 - 4
Tema 4. Bekrtopuuii Ta MimaHui
' 8 2 2 - 4
N00yTOK BEKTOPIB
Pa3om 3a 3micToBuM mMoayJiem 1 30 8 8 - 14

10



3micToBMii MOAYJIb 2. AHATITUYHA TEOMETPIis

Tema 5. Jlimii HA IUTOLIMHI Ta 1X

_ 7 2 2 3
PIBHSIHHS
Tema 6. Jlinii gpyroro nopsaky 7 2 2 3
Tema 7. IIpsiMa Ta mmonmHa B Mpo-
. 8 2 2 4
cTopi
Tewma 8. TloBepxHi Jpyroro NopsaKy 8 2 2 4
Pa3om 3a 3micToBUM MoayJieM 2 30 8 8 14
3micToBuii MoayJasb 3. JludepeHirianbHe YUCICHHS
Tema 9. I'pauung ¢byHKIIT Heepe-
P by P 8 2 2 4
PBHOTO apTyMEHTY
Tema 10. HenmepepBHicTh (yHKIIII.
o 8 2 2 4
Touku po3puBy Ta ix Kiacudikarris
Tema 11. [ToxigHa ¢yHKIIi, MpaBu-
. 8 2 2 4
Ja TuQepeHIiFOBaHHS
Tema 12. Hudepenmian dyHKIii,
roro 3actocyBaHHs. OCHOBHI Te€O- 8 2 2 4
peMu TudepeHIIaIbHOTO YUCICHHS
Tema 13. Jlocmimkennst GyHKIIN 3a
. 8 2 2 4
JIOIIOMOT'0X0 MOX1IHOT
Tema 14. [TonsaTts pyHkIii 6araTh-
. 10 2 2 6
0X 3MIHHUX
Tema 15. JIudepeHmilioBHICTD
' b p 10 2 2 6
GbyHKIIIH 6araThb0X 3MIHHUX
Pa3om 3a 3micToBUM MoayJiem 3 60 14 14 32
120 30 30 60

Ycboro roauH

11




Taomurs 5.2

Temu NPAKTUYHHUX 3aHATH

Kinekicts rogua
Ne 3/m Hazsa Temu
Jlenna gopma
Monayas 1
3micToBuii MoayJsb 1. JliHiliHa Ta BeKTOpHA anredpa

BusHayHuku Apyroro Ta TPEThOTO MOPSAKY,

1 BJIACTUBOCTI BHM3HA4HHWKIB. [J[ii Ham wMart- 2
putsiMu. OGepHEHA MATPUIIS.
Po3p’s3yBanHs CJIAP mMaTpu4HHM METOIOM

2 |T1a 3a dopmynamu Kpamepa. OpnHopinHi 2
CJIAP.
JliniiiH1 omepariii Hax BekTopamu. Koopau-

3 HATU Ta MOJYJb BeKTopa. HampsiMHI KOCuHY- )
cu. [loxin Bigpizka y 3a/aHOMY BiJHOIIICHHI.
CkansipHuii 1T0OYTOK BEKTOPIB.

4 Bekropuuii Ta MimaHuii 70OyTKH BEKTOPIB, )
iX 3aCTOCYBaHHSI.
Bceboro 3a 3micToBuii MmoayJis 1 8

3micToBHii MOAYJIb 2. AHATITHYHA T€OMETPIs

Jlinii Ta iX piBHAHHA. ['eomeTpu4HUI 3MICT

5 piBHsiHb.  Ilomspna  cucrema. Ilomsaphi )
piBHSIHHS JiiHIi. PiBHSIHHS TIpsIMOi Ha TUIO-
IMHI

6 JIinii nmpyroro mMOpSAAKYy: eqirnc, Trinepoona, )
rapaboua.

7 [Tnoumna y mpoctopi. [Ipsma 1 mimomuHa y )
IPOCTOPI.

8 [ToBepxHi Ipyroro MopsiKy. 2
Bcboro 3a 3micToBuit MOIYJIb 2 8

3micToBuii Moayab 3. JludepeniianpbHe ducaeHHs

9 OyHKIsA, 007acTh BU3HAYEHHS, MOOYAO0Ba )
rpadikiB. OOUnCICHHS TpaHUIlh DYHKIIIH.

10 | HemepepBHICTh, TOYKH PO3PHBY. )
['eomerpuynmii 1 GI3UYHUIA 3MICT TOXITHOI.

1T | Texnika nudepenmiroBans. 2

12



Hudepenttian, 3aCTOCYBaHHs y HAOIMKEHUX
12| o6uncrenmsx. Ipasuno Jlomitas. 2

HocmipkeHHss  (QyHKIi 32 JIOMOMOI'OIO
13 | noximuux. 2

OOnacTe BH3HAQYEHHSA, YAaCTHUHHI ITOXI1JHI

14 (GyHKIIIT 6araTb0X 3MIHHUX.

Hudepenmian Qynkuii aBox 3miHHHX. [lo-
15 | THYHA IUIOIMHA TAa HOPMallb 10 MOBEPXHI. )
Exctpemymu yHKINT 1BOX 3MIHHUX.

Bceboro 3a 3micToBuii MoayJib 3 14

Pazom 30

Temu 1a00paTOPHUX 3aHATH

He 3ammanoBaxi.

Camocriiina po0orta

Tabmuws 5.3
3aBaaHHA ISl CAaMOCTIiiHOI po0oTH (1eHHa ¢opma)
Kinekicts
TOOVH
No
Ha3Ba temu
3/ Jenna ¢popma
1 | [TigroroBka A0 JEKLii 15
2 | [liaroToBKa A0 MPaKTUYHUX 3aHSITh 15
3 | Buxonanns TunoBoro po3paxynky Nel(3aBnanns 1-4). 20
4 | Buxkonanus [nauBigyansHoro 3apaanHs Nel 10
Pazom 60
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InauBinyajsbHe HAYKOBO-0CTIIHE 3aBJAaHHS

He 3ammanoBaso.

6. MeToau HABYAHHS, 32C00M JIATHOCTUKM Pe3yJbTATIB HABYAHHS TA METO-

JH IX 1eMOHCTPYBAHHS

HabyTtTs 3700yBauaMu KOMIETEHLINH 3a0e3Mevuy€eThCsl Yepe3 3aCBOEHHS HaBYa-
JLHOTO MaTtepially y BUTJISIAL JEKIIHHUX, MPAKTUYHUX 3aHATh, CAMOCTIMHOI poOOTH
CTYJEHTIB Ta KOHTPOJIBHHUX POOIT.

OCHOBHMMH MeTOJAMM HABYAHHS 3 JUCLMIUIIHY €:

1. ITosicHIOBAIbHO-LTIOCTPATUBHUI MeTOJ, 332 JOMOMOIOI0 MOBIAOMJICHHS Ta
3aCBO€HHS 1H(OpMallil Ha JIEKIIMHUX Ta NPAKTUYHUX 3aHATTSAX CIOBECHUMH M Haoy-
HUMU 3aco0aMu.

2. lIpoGyeMHMii MeTOM, KOJIM HA MPAKTUYHUX 3aHATTAX YTBOPIOIOTHCS MOLIY-
KOBI CHUTYallli, PO3BHBA€TbCA aKTUBHICTh, CAMOCTIHHICTh, TBOPUI 3[10HOCTI 3700yBa-
YiB OCBITH.

Sk HaouHMI MaTepial Ha JIEKLISIX 3aCTOCOBYIOTbCS MYJIbTHMEINWHI Claiiin Ta
JIEKI[IHHI IEMOHCTpAIIii.

3 MEeTO0 PO3’SICHEHHSI HAWO1IBIN CKIAAHUX MATAHD JUCIUIUIIHA Ta T1ABUIIICHHS
SKOCTI BUKOHAHHS 1HAMBIAyalbHUX 3aBJAaHb Ta TUIIOBUX PO3PaXyHKIB IPOBOASTHCS
rpymoBi Ta IHAMBIAYaIbHI KOHCYIbTALIT 32 PO3KIaA0M Kadeapu.

3acob6aMm IiarHOCTHKHM pe3yJIbTaTiB HaBYAHHSA Ta METOJAMH iX JAEMOHCTPY-
BaHHS €:

e BHUKOHAHHS 3aB/JAaHb HA IPAKTUYHUX 3aHATTAX;

e odopmieHHs Ta 3axucT TumnoBoro pozpaxyHky Ne 1;
e BUKOHaHHS [HaUBiMyanpHOTO 3aBHaHHsg Ne 1;

® pO3B’s3aHHS OJIIMITIAJJHUX 3aB/IaHb;

® KOHTPOJbHI TECTOBI POOOTH.

7. @opMH NOTOYHOI'0 TA MIACYMKOBOI0 KOHTPOJIIO

JlocsATHEHHs CTyJeHTa OLiHIOIThHCS 3a 100-0abHOI0 cucTeMOI0 Y HiBEpCHUTE-
Ty.
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[lincymMKoBa OLlIHKa HABYAJBLHOTO KypCy BKJIIOUA€ B ceO€ OLIIHKHU 3 TOTOYHOTO
KOHTPOJIIO 1 OLIIHKY 3aKJIFOYHOTO 3aJIIKy. Y KOKHOTO KOMIIOHEHTa CBOS YacTKa B 3a-
TJIbHIN CHCTEMI OIIHOK. Y MPOMDKHHUX OIIHKaX CTYJACHT Moke HaOpatu 60 Oamis.
IIutoma Bara 3aKkJIFOYHOTO 3aJIiKy B 3arajibHiii cuctemi omiHok — 40 O6amiB. IIpaBo
3/1aBaTH 3aKITIOYHUIN 3K JA€ThCSA CTYICHTY, SIKMA 3 ypaxXyBaHHSIM MaKCUMaJbHUX
OaJliB MpOMDKHUX OIIHOK HaOupae He Mmenmie 40 OamiB. [limcymkoBa olliHKa HaBYa-
JLHOTO KYypCY € CYMOIO MPOMDKHMX OIIIHOK 1 OLIIHKU 3aJIiKY.

[ToTouHMiT KOHTPOJIb NIEpeIdadae OLIHIOBAHHA TEOPETHUHOI MIATOTOBKHU 37100Y-
BayiB BHUIIOI OCBITH 13 3a3HAYE€HOI TeMHM Ta HAOyTHX MPAKTUUYHMX HABHYOK ITiJT 4ac
BUKOHAHHS 3aBJIaHb CAMOCTIHHUX POOIT.

3apaxyBaHHS KPEAUTIB HABYAIBHOTO KYPCY MOXKIIMBE TIBKU TICIS JOCSTHEHHS
pe3yJbTariB, 3amanoBanux PITH/I, mo BupakaeTbcsi B OHIN 3 MO3UTUBHUX OIIHOK,
nepeadauyeHuX YNHHUM 3aKOHO/IaBCTBOM.

dopma KOHTPOJIIO KOMOIHOBAaHA:

e 1mHchbMOBa (0(hOpPMIIEHHS 3BiTIB, MUCHMOBI BIJIMOBIA1 HA KOHTPOJIbHI MUTAH-
HSI BUKOHAHHS 3aBJIaHb);

e ycHa (BIJIMOBIAI HA KOHTPOJIbHI TUTAHHS, 3aXUCT pedeparip);

e TecToBa (MOIYJIbHI KOHTPOJBHI TECTOBI pOOOTH, BUKOHAHHS OJIMITIaIHUX
3aBJIaHb).

KpuTepii oniHIOBaHHA BUKOHAHHS PO3PAXYHKOBHMX 3aB/IaHb
3n00yBay neHHOT (GOpMU HABYaHHS Ma€ BUKOHATH YOTHUPH 3aBJaHHS THIIOBOTO

PO3paxyHKy Ta OJIHE 1HJWBIAyaJIbHE 3aBJaHHs, 1110 HAPaAXOBYIOTh B cO01 5 3amad, 3ri-
IHO 1HAMBIAyandbHOTO Tpadiky. KokHa po3paxyHKOBE 3aBJaHHS OLIHIOETHCS MaKCH-
MyM y 12 GaniB. 3aragom 3a po3paxyHKOBI 3aBJaHHS MOKHA OTpUMAaTH MakCuMyM 60

Oauis.
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Taomung 7.1
@®opMH KOHTPOJII0O BUKOHAHHS PO3PaXyHKOBHUX PoOIT,

iX omiHIOBaHHA

Bukonanus
JladopaTopHHX
pooiT

Kpurepii oniHroBaHHA

PobGoTta BukOHaHa y BCcTaHOBJICHHWH TepMiH. CTyIEHT CaMOCTIHHO
BU3HAYa€ THUIl 3aJa4l 1 palfioHaIbHO po3B’s3ye ii. Moxke
PO3B’sI3yBaTH KOMOIHOBAaHI 3aJ1aui.

Pob6oTa BukoHaHa y BCTaHOBIEHUHN TepMiH. CTyJEHT paliOHAIBHO
pO3B’s13ye€ 3amadi. Moxke po3B’sI3yBaTH KOMOIHOBaHI 3a/1a4i.

PoGoTta BHKOHAaHa 3 TOpPYIIEHHSM BCTaHOBIEHUX TepMiHiB. CTy-
JIEHT HaBOJUTH MOTPiOHI dopmynu. Po3B’s3ye 3amady KOPHUCTYIO-
YHCh aJITOPUTMOM.

PoGoTta BHKOHAaHA 3 TOPYIIEHHSM BCTaHOBIEHUX TepMiHiB. Cry-
JCHT HaBOAUTH MOTPIOHI popmynu. Po3B’sa3ye 3agady 3 moMuUiKa-
MU.

CTyaeHT cKilaJjae CKOpOUYEHY yMOBY 3ajadi, poOUTh OOYMCIIEHHS
JIUIIE 32 TOTOBOIO (hOPMYJIOIHO.

CTyJIeHT He pO3B’sI3y€ 3a/1aui.

Maxcumanvua oyinka cmyoenma 3a OAHUNl KOMIOHEHM NPOSPAMU
60 banis (5 3ae0anv no 12 banis).

Tabmuns 7.2
K/p Kpurepii ouinroBanus
Po6ora BukoHaHa y BcTaHOBIIEHUH TepMiH. CTyIeHT CaMOCTIHO BU3HA-
20 | yae Tum 3a1adi 1 parioHaIBEHO PO3B’sA3ye ii. Moske po3B’a3yBaT KOMOIHO-
BaHi 3a7a4i. 3BIT BIAMOBIIa€ BCTAHOBJICHUM BHMOTaM.
Po6oTa BUKOHaHA y BCTaHOBIEHUH TepMiH. CTYIEHT paIlioHaIbLHO
16 | po3B’sa3ye 3aaa4di. Moske po3B’si3yBaTh KOMOIHOBaHI1 3aj1a4i. 3BIT BIAMIOBI-
JIa€ BCTAHOBJICHHM BHMOTaM.
Po6oTa BKOHaHA 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyIeHT HaBO-
12 | nute moTpiOHI Popmymu. Po3B’a3ye 3amauy KOPUCTYIOUHUCH aITOPUTMOM.
CxutajieHni 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMMJIKH
2 Po6oTa BukoHaHa 3 MOPYLICHHSIM BCTAHOBICHUX TepMiHiB. CTYJEHT HaBO-
TuTh IOTPiOH1 hopmynu. Po3B’s3ye 3a1aqy 3 TOMIJIKAMHU.
4 CTyzeHT CKkiIa/iae CKOpOYCHY YMOBY 3aj/iadi, poOUTh OOUHCICHHS JIUIIIE 32

rOTOBOIO (hopMYyIIOIO.
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0 CtyzieHT He pO3B’sA3ye€ 3a/1aui.

Maxcumanvua oyinka cmyoenma 3a 0aHutl Komnonenm npoepamu 60 oa-
a1 (3 pobomu no 20 banis).

8. Kpurepii ouiHOBaHHS pe3yJibTATiB HABYAHHS

3,HO6YB8,‘I Mae€ BiI[HOBiCTI/I Ha II’ATh TECTOBHUX 3aBAaHb 3 TCOPCTUYHUX 3HAHb 3

YITKUM TOSCHEHHSIM Ta BUPIIIMTH TpU MpakTH4HI 3anadi. KoxkHa BianmoBinb Ha Tec-

TOBI 3aBJIaHHSI OL[IHIOETHCS MAaKCUMYM Y 2 0ajii, BUPIIICHHS KOXKHOT MPAKTHUYHO1 3a-

naui —y 10 GamiB. 3aramom 3a ek3aMeH MOXKHA OTpuMaTu MakcumyM 40 Gais.

Taomung 8.1

Kpurepii ouiHroBaHHS BiANOBii HA TECTOBI MUTAHHSA HA 3aJIKY

Binnosinn
Ha TeCTOBI Kpurepii oniHloBaHHA HA eK3aMeHi
NMATAHHSA
2 BiamoBinp HamaHa mpaBuiIbHA 3 YITKAM MOSICHEHHSIM.
1 Bignosiae npaBuibHa, aje 0€3 MOSICHEHHSI.
0 Bignosiae He HajaHa B3araii abo HEMpaBWIbHA.

Maxcumanvua oyinka cmyoewma 3a 8i0nosiov Ha ycHi numanus 10

banie (5 numansv no 2 6anu).

Taomurs 8.2
Kpurepii oniHiOBaHHSA pillIeHHSI MIPAKTUYHOI 3a/1a4i Ha 3aJIiKy
Pimenns
NMPAKTHUYHOL Kpurepii oniiHloBaHHA HA eK3aMeHi
3agavi
Pimennst mpejcTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMUA MAJIFOHKOM Ta
10 MOSICHEHHSIMH, BIJINOBIb MpaBUJIbHA, NMPABUIBHO BUKOHAHO JOBE-
JICHHS
PimenHs npeacraBieHe MOBHE, KOPEKTHE, 3 YITKUMHU MaJTIOHKOM Ta
9 MOSICHEHHSIMH, BIAMOBIAb MPaBWIbHA, HEMPABWJIHHO BUKOHAHO JO-
BEJICHHS
Pimenns npeacTtasiene y BUDIISIAL GopMyJ, MPaBUILHO BUKOPUCTA-
8 HUX, 3 YITKHMH MaJIFOHKOM, ajie¢ 6€3 MOsICHEeHb, BIATOBIb TIPABUIIb-

Ha.
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Pimrenns MMpCACTAaBJICHC IIOBHE, 3 HEYITKMM MaJIFOHKOM Ta MOSICHEH-

7 : .
HSIMH, BIJITIOB1/Ib MPAaBUJIbHA, HE BUKOHAHO JIOBEICHHS
PimenHs npencraBiieHe OBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,
6 BIJIMOBIAb HEMIPABWIbHA Y 3B'SI3KY 13 MOMMJIKAMU NP BUKOHAHHI PO-
3paxyHKIB.
PimeHHs npezacrasiene y BUTIIAAI GOpMyJI, IPABUILHO BUKOPHUCTA-
5 HUX, aje 0e3 MOsICHeHb, BINOBIIb HEMPABUIIbHA Y 3B'A3KY 13 TOMH-
JIKaMU TP BUKOHAHHI PO3pPaxyHKIB.
3 Pimenns npeacrasnene y BUrsl Gopmys, O1IbII HIXK HAMIOJIOBUHY,
BIJIMOBIb HEMIPABUJIbHA.
) Pimenns npencrapieHe HEMOBHE y BUTIAI (OPMYJT 3 HEUITKUM T10-
SICHEHHSM, MPaBUJIbHA BIAMOBIAb BIJICYTHSI.
| PimenHs npeacraBieHe HEMOBHE, OUIBLI HIXK HAMOJOBHUHY, MPAaBH-
JbHA BIJIMOBIIH BIJICYTHS.
0 PimieHHs He mpencTaBiieHe B3arajii ab0 HEMOBHE, MEHII HIXXK Haro-
JIOBUHY.
Maxcumanvua oyinka cmyoenma 3a 3aoaui 30 6anis (3 3adaui no 10
oanis).
Tabmuns 8.3
JlenHe BiaaijieHHA
Bung po6oTtu KinpkicTs OaiiB
Tunosuil po3paxyHok 1,
3M 1 24
3aBnanHs 1-2
Tunosuil po3paxyHok 1,
3M 2 24
3aBnanns 3-4
3M 3 [nnuBinyanbHe 3aBnanus 1 12
[Tincymxo-
BUI KOHT- 3anik 40
poJib
Cyma 100
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Taomurs 8.4

Po3noaia 6aJiB 3a popmMaMu KOHTPOJIIO

MakcuMaJbHA KIJIBKICTH 0aJ1iB
dopMa KOHTPOJIIO

ldenna popma

BukoHaHHS  pO3paxyHKO-
5 x 12 6amiB = 60 GaniB
BUX 3aBJAaHb

BignoBigp Ha TECTOBI ITH- .
' 5 x 2 6aymm = 10 Gaini
TaHHS Ha 3Ky

Buxkonanns — npaxTu4HOI . .
' _ 3 x 10 6aniB = 30 Gamis
3a71a4l Ha 3aJIKy

Bcroro 100

9. IncTpymenTH, 00/1aJHaHHSI Ta IPOrpaMHe 3a0e3Me4YeHHs, BAKOPUCTAHHSA
SIKUX Nnependayac HaBYAJIbHA JUCHUILTIHA
1. OnopHuil KOHCTIEKT JEKLIN 3 JUCIHUIUTIHU B €JIEKTPOHHOMY BaplaHTI.
2. MetoauyHi BKa3iBKM Ta 3aBAaHHS JO BHUKOHAHHS 1HAMBIIyalbHUX POOIT 3
JTUCLUIUIIHYA B €JICKTPOHHOMY BapiaHTI.
3. HaBuanbHi mociOHMKH 7S 1HAUBIAYaIbHOI pOOOTH CTYIEHTIB 3 KypCy BH-
101 MaTeEMaTUKH.

4. JlexmiitHi feMOHCTpaIli.

10. PexomenaoBaHi qkepena inpopmamii
OcHoBHa
1. Aunre6pa ta reometpis. KoHcnekT jekiiit 3 Kypcy «AHaaiTHYHA T€OMETpis
Ta JiHiiHA anreOpay» [EmekTpoHHUI pecypc]| : HaBYaIbHUM MOCIOHUK JIJIsi CTYACHTIB
cnemianbHOCTI 124 «CucteMHul aHali3», OCBITHIX mporpam «CHCTeMHUH aHami3 1

ynpasiinHs; CucteMunii aHaniz pinancooro puHky» / KIII im. Irops Cikopcrkoro ;
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ykaana. O. O. Kamoxnauit, A. FO. Manbnes, I'. b. Tloakomnsin, 0. A. YanoBcekuii ;
KIII im. Irops Cikopcekoro. — Enexkrponni TekctoBi a1 (1 daitn: 4,68 Moaiit). —
Kuis : KIII im. Irops Cikopcbkoro, 2019. — 127 c.

2. Amnamituyna reometpis. Enxementu niniiinoi anredpu [Enexrponuii pecypc]
: Teopis Ta 3aaa4i Ana camocTiitHoi podoTtu / HTYY «KIII» ; yknan.: 3. I1. Opauncs-
ka, JI. A. Penera. — Enextponni tekctoBi mani (1 daiin: 25,78 Mb6aiit). — KuiB :
HTVYYVY «KIIIy», 2016. — 148 c.

3. besymak O. O. HaBuanpHuii OCIOHHUK 3 JNiHIHHOT anreOpu sl CTyA HTIB
MexaHiko-maTteMatuuHoro ¢akynptreTy / O. O. besymak, O. I'. I'antomikin, €. A. Ko-
yy6inceka. — K. : BIII "KuiBcekuii yniBepcurer", 2019. — 224 c.

4. Enementn Bumoi matematuku: HaBd. nociOnuk / H. E. Konapyk, M. M.
Mansp, B. B. Hikonenko, M. M. lllapkani. — Yxropoa, Bugauunrso YxHY "T'o-
Bepna", 2017. - 124 c.

5. Kaxyra H.JI. Buma matematuka (nmpaktukym) Yactuna 1. BexTopu i koop-
muHatu. IloxigHa Ta ii 3acTtocyBanHs. IHTerpan 1 ¥Woro 3actocyBaHHs. JludepeH-
mianabHi piBHAHHSA. EnemenTtu Teopii iimMoBipHOcTed. [IpakTukym ans GopmyBaHHS
KOMITIeTeHTHOCTeH cTyneHTiB. KuiB : YHiBepcuteT ekoHomiku Ta mpaBa «KPOKy,
2017.-95 c.

6. JlutBunor A.JI. Buma ta npukiiagHa MaTteMaTuka 3 exeMeHTamu iHdopma-
IHHUX TEXHOJIOT1H: HaBuadbHUM TOCIOHWUK / A.JI.JIutBMHOB; XapkiB. HAIl. YH-T
Mmicek. rocm-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im. O. M. bekerosa, 2019. —
232 c.

7. MaremaTuka B TeXHIYHOMY yHiBepcuteTi [EnextponHuit pecypc] : miapyu-
Huk / . B. Anexceesa, B. O. TI'aiineii, O. O. Jluxosuunuii, JI. b. ®enoposa ; 3a pen.
O. I. Knecona ; KIII im. Iropst Cikopcbkoro. — EnexkTponni TekcToBi fgaHi (1 daiin:
4,01 Mbaiit). — Kuis : KIII im. Iropst Cikopebkoro, 2018. —T. 1. — 496 c.

8. Cepreepa JI.LH. Buma maremaruka i ctatuctuka. Yactuna . Maremaruu-
HUW aHajli3: HaBYaJIbHUHN MOCIOHUK JUIs CTYJEHTIB I-ro ¢apmaneBTHYHOro (haxyib-
TeTy 3amnopi3pkoro aepxaBHoro meanyHoro YHisepcutety / JILH. Cepreesa, O.€.

[Ipokomuenko. — 3anopixoks: 2019. — 118 c.
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9. Topsuuk [1.0. Buma matemaruka: HaBdaibHui 1ociOHuk / [1.0. TopsHuk.
— Xapki: XJYXT, 2019. - 150 c.

JlonomizxHa

1. bamanaina H.M. JliniitHa anreOpa Ta aHadITHYHA FEOMETPis : HAaBYAJIbHO-
METOJWYHI peKoMeHAalli (B JOMOMOTY 10 CaMOCTIHHOI poOOTH ajsi 3700yBayviB BU-
101 OCBITH CTyIleHs OakanaBpa (akyibTeTy KidepOesneku Ta iHGOpMaliiHUX TeX-
Hosorii) [Enextponne Bumanus]|. / H.M.bananaina; kadenpa kibepOesmexu HY
«Opeckka ropuanuHa akagemis». — Opeca : denike, 2020. — 32 c.

2. JudepenmianbHe Ta iHTErpajibHE YUCIeHH GQYHKIN oaHiel 3MiHHOI. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
HudepeHiianpbHe Ta IHTErpajdbHe 4YMCIeHHsS (GYHKINA oaHiel 3MiHHOI. HaBuanpHUM
nmocionuk . — X.: THY [ XIII”, 2017. — 324c. (aHI1. MOBOIO)

3. 30ipHUK 3ama4 1 BOpaB 31 CHEIiaIbHUX PO3ALUTIB BUIOI MAaTEMaTHUKH JIJIs
CTYJCHTIB TeXHIUYHMX crieriaabHocTel [Enexrponuit pecypc]/ HTYY «KIID» ; yknan.
3. Il. Opaunceka, JI. A. Peneta. — Enekrponni TexctoBi naui (1 ¢aitn: 9,8 Moaiit). —
KwuiB : HTYVY «KIII», 2016. — 43 c.

4. HecranmapTHi Ta OJIMITIIQAHI 3a7a4l 3 anreOpu Ta aHai3y: MPAKTUKYM s
MiATOTOBKU CTYAEHTIB 1-ro Kypcy [EnexTponHHuit pecypc| : HaBYalnbHUN MOCIOHUK
s ctyaeHTiB crynens O6akanaspa / KIII im. Iropst Cikopebkoro ; ykinan.: C. B. box-
Hapuyk, M. K. Inbenxo, T. B. Manosiuko, B. B. IlaBnenkos, A. B. Cuporenko —
Enextponni TekctoBi gani (1 ¢aiin: 1,33 Moaiit). — Kuis: KIII iM. Iropst Cikopce-
koro, 2020. — 183 c.

Indopmaniiini pecypcu B Internet

1. bibmoreka HarioHanpHOTO YyHIBEpCUTETY KOpabieOyaTyBaHHS i1MEHI aaMipala

Makaposa.

2. Bigeo-nexropiit:  http://ocw.mit.edu/courses/mathematics/18-02-multivariable-

calculus-fall-2007/video-lectures/ITepeniku HaliOHAJIBHUX CTAHAPTIB, SIK1 B pasil J10-

OpOBUIBHOTO 3aCTOCYBAHHS € TI0Ka30M BIAMOBITHOCTI MPOIYKIIli BUMOraM TEXHIYHUX

pernamenTiB https://data.gov.ua/dataset/6a813896-efe9-4686-845f-534bff4be0b3
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11.

3MiHH TAa JONNOBHEHHSA
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