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Beryn

AHoTAaLA

Hapuanbna nucuuruiina "Buma matematuka 1" € onHi€r0 13 CKIaT0BUX KOM-
IUJIEKCHOI MIATOTOBKM 3700yBaviB mepuioro (0akaaaBpChKOr0) PiBHS BHUIIOI OCBITH

"

rany3i 3HaHb 13 "MexaHniuHa iHxeHepis " cnemianbHocTi 135 "CynHoOynyBaHHS"
ocBiTHBOI iporpamu "Kopabii Ta okeaHoTexHika".

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 "Ships and Ocean Engineering".

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-
4aJIbHOI QUCIHUAIUIIHA

HaiimenyBanns | ["ay3b 3HaHb, CHeliabHICTh (OCBI-
: . Henna ¢o- 3aoyHa
MOKa3HUKIB THSA Mporpama), OCBITHIH piBEHb
pMma HaB- | gopma Ha-
JaHHS BUYAHHS
Kinpkicte  kpe-
: P O60B’s13K0Ba
UTIB — 4
- l'any3b 3HaHB: .
Moaynis — 1 " . ) - Pik marotoBku:
. 13 " Mexaniuna inowcenepis
3MICTOBHX  MO- . .
. 1-i1 1-i1
JyJIiB — 3
Enextponnuii C
anpec PIIH/I na CMECTp
caiTi YHiBepcHU-
TETY: 1-i 1-i1
Jlexriit
T — CremaipHICTh
Y 135 "Cyonobyoyeannsn" 30 ron. 6 rox.
HAyKOBO-
JOCIITHE 3a- ' _ '
BAaHHA (He 3a- ITpakTuyHi, ceMiHapChKi
NJIAHOBAHO) :
OcBiTHS nporpama
Kopabni ma okeanomexuika 30 rox. 6 ToxL.
3aranpHa  KiJib-
KICTb TOJMH — JlaGopartopHi
120
- TOJ. - TO/I.

TwxHeBux rO-
JOUH sl J€HHO1
dopMu HaBuaH-
HSL:

ayIUTOPHUX — 4;
CaMOCTIHHOT po-
00TH cTyaeHTa —
4,

OCBITHi} piBEHb:
nepuwiuil (baxanaepcvKuii)

Camocriitna po6ota

60 rox. 108 rox.

InauBinyanpHI 3aBIaHHS:
- TOJI.

Bun koHTpOIIO:
3anik 3anik

dopMa KOHTPOJTIO: KOM-
OlHOBaHA




2. MeTa BUBYEHHSA HABYAJILHOI JUCHUILTIHHA

PoGoua mporpama HaBuanmpHOi aucuuiuiing "Buma marematuka [" ckianena
BIJIMOBIAHO /10 OCBITHBO-TIPOGeCciifHOI mporpaMu MiATOTOBKH 3700yBadiB IMEPIIOTro

(6akamaBpCHKOTO) PIBHS BUINOI OCBITH Tamy3l 3HaHb 13 "MexaHiyHa iHxkeHepis" cre-

mianbHocTi 135 "CynHoOyayBanHsa" ocBiTHROI nporpamu (OIT) "Kopani ta okeaHo-

texHika". J{ns 3a3nauenoi OIl guciumiiiHa € 000B’A3K0BOIO.
MeTtorw BuBueHHs aucturuiian "Buma matematuka [" € ¢popmyBaHHS y CcTyqe-
HiB BIJIIIOBIJIHO JIO OCBITHBO-TIPOQECIHHOT MPOrpamMu TaKMX KOMIETEHTHOCTEH:
O06i3HaHICTh 3 OCHOBHUMH MOJIOKEHHSIMHU, METOJIaMH, IPUHIMIAMU (yHIaMEH-
TaIbHUX Ta 1HXKEHEPHUX HAyK (MaTeMaTHKH, XiMii, MEXaHIKH TBEPIOTO Tijia,
OTIOpY MaTepialiB, TEPMOAUHAMIKHY, TETUIO(DI3UKH, EIEKTPOTEXHIKH 1 €JICKTPOHI-
KW, MEXaHIKU PIAMHU 1 razy) B 00cs31, HEOOX1THOMY sl JOCATHEHHS 1HILIUX pe-

3yabTartiB porpamu (K 18)

3. IlepenymoBH 1Jisi BUBYEHHSA TUCHMILIIHA

[TepemyMmoBaMu 11 BUBUCHHS JUCHMILUTIHU € OCHOBHI TOHSTTS paHiIlle BUBYE-

HOTO MIKIJTLHOTO KypCY MaTeMaTUKH; JACSIKI TOHSATTS Ta 3aKOHH 3 KypCy (i3UKH.

4, OuikyBaHi pe3yJibTaTH HABYAHHS

BuBueHHs HaBYANBHOI TUCIUIUIIHK Tiependadae (popMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX pPe3yJIbTaTiB HABYAHHS:

e 3HaTH 1 PO3YMITH PO3IIM MAaTEeMaTUKH, XiMii, KOHCTPYKIIMHUX MaTepia-
JiB Ha PiBHI, HEOOXITHOMY AJIs JNOCSTHEHHS Pe3yJbTaTiB OCBITHROI mporpamu (IIP
11).

e Po3ymiTH OCHOBHI NPUHIIMIN MEXAaHIYHOI 1HXKEHepii (MeXaHIKU TBEPJIOTO
Tija, OTpy MaTepiaiiB, TEPMOAUHAMIKH, TEIUIO(DI3UKH, MEXaHIKU piaunu 1 razy) (IIP

16).



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

Tema 6. Jlinii Apyroro nopsiaxky



Eninc, rinep6ona, napabona. Ix kaHOHIUHI PiBHAHHS Ta BIACTUBOCTI. [IpuKkia-
I 3BEJICHHS PIBHSHb KPUBHUX JIPYTroT0 MOPSAJIKY 10 KaHOHIYHOTrO Burisny. [1, ¢.59-
811, [2, c.71-80], [7, ¢.348-356], [9, c.15-21].

Tema 7. [Ipsima Ta MJIOIIMHA B POCTOPI

PiBustHHS mpsimoi B mpoctopi. PiBHSHHS muionmHu. B3aemue posranryBaHHS
JBOX IUIOIIMH Ta JBOX MpsAMux y mpoctopi. Kyt mixk Humu. Binctanb Bifg TOUKH 10
IJIOIIMHM Ta J0 MPSAMOi Ha rtonuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. IloBepxHi APyroro nopsaKy

[Humiaapuyni, koHiyH1 moBepxHi. Cdepa, emincoin. OaHONMOPOKHUHHUHN, BO-
MOPOKHUHHUY rinepOonoinu. EminTudyHuii, rinepOomiuduii mapadonoinu. [2, c.81-
86], [7, c.380-390], [9, c.15-21].

3microBuit MoayJb 3. JludepeHuiaibHe YUCTEHHS

Tema 9. I'pannus pyHKUII HeepepBHOIO APryMeHTy

YucnoBa mochifoBHICTh Ta ii rpaHund. O3Ha4YeHHsS TpPaAHUIl, T'€OMETPUYHE
TiaymadeHHs. Teopemu npo rpanuii. [lepma Ta apyra Bakiusi rpanuii. OgHOCTO-
ponHi rpanuti ¢yukmii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh pyHkuii. Touku po3puBy Ta ix kiacudikamist

HenepepsHuictes QyHkuii B Toumi. Jii Hax HenepepBHUMH (YHKIIAMUA. TOUKH
po3puBy (GyHKIII, iX knacudikamis. BaactuBocti (yHKIIN, HEMepepBHUX Ha BiIpi3-
Ky. [4, c.51-67], [8, ¢.8-23], [9, 21-25].

Tema 11. Iloxinna ¢pyHkuii, npaBuia JudepeHuilOBaHHSA
HUW Ta reoMmeTpuyHuil 3micT. OCHOBHI TnpaBwia nudepeniiitoBanns. Judepentiiro-
BaHHSI HESBHO 1 MapaMeTPUYHO 3amanux GyHKin. [4, ¢.73-83], [5, ¢.21-43], [8, c.23-
381, [9, c.25-30].

Tema 12. Indepennian pyHkuii, H0oro 3acTtocyBaHHsi

Hudepeniian QyHKiii, HOro reOMETpUYHHUNA 3MICT Ta BJIACTUBOCTI. 3acTOCy-
BaHHA AudepeHiiana g0 HabmmwkeHnx oouucieHs. [IpaBwio Jlomitans. [4, ¢.83-90],
[5, c.21-43], [8, c.38-48], [9, c.25-30].

Tema 13. ociaixxeHHs GyHKILii 3a 10MIOMOT0I0 MOXiTHOT



[aTepBam MOHOTOHHOCTI, eKcTpeMyMHu (yHKIli. ONyKIiCTh, BTHYTICTh KpH-
BUX, TOYKHU MEPETUHY. ACUMIITOTH, JOCJIPKEHHS Ta 1o0yaoBa rpadikiB QyHKIH. [4,
c.91-101], [5, ¢.21-43], [9, ¢.25-30].

Tema 14. IlonsaTTsa PpyHKUii 0araTb0X 3MiHHUX

®dynkuii 0araTb0X 3MIHHUX: O3HaU€HHS, 001acTh BU3HaueHHA. [ padik GpyHKIil
ABOX 3MiHHUX. ['panuns QyHkuii 18ox 3minHux. YactunHi noxiaHi. [5, c.21-43], [8,
c.48-571, [9, ¢.30-32].

Tema 15. In¢epenniiioBHicTh GyHKIIH 0araTb0X 3MiHHUX

[ToxigHa gynkIii 780X 3MiHHUX. [ToBHUHN nudepeniian Ta 1oro 3B’ 430K 3 yac-
TUHHUMU noxigauMH. [loxinHa cknanenoi ¢yskiii. HesBai dyukiii. JoTtuyHa mio-

IIMHA Ta HOpMaJb 0 MoBepxHi. ExcTpeMymu QyHKIii 1BOX 3MiHHEX. [5, ¢.21-43], [9,

¢.30-32].

Tabmms 5.1.
TeMaTHYHMI IJIAH HABYAJIBLHOI M CIUILIIHA
HasBu 3MicTOBUX MOJTYJIIB 1 TEM KinpkicTs roauu
JIeHHa opma 3a04Ha opma
y TOMY YHCIi y TOMY YHCIi
o o
= =
S g g o S | B £ g S
Monaysus 1. Buima maremaruka I
3micToBuii MoayJb 1. JliHiliHa Ta BEeKTOpHA aiaredpa
Tema 1. Matpuii Ta a1i Ha1 HUMU 712(2]-13 g8 | 2 ) _ 6
Tema 2. Po3B’s3yBaHHSI CHUCTEM
L . T1212(-131171|-1-1-17
JTHIAHUX PIBHSHB
Tema 3. Bexropu Ta aii Haj HUIMU 8|2(2-14 |8 -121|-1]6
Tema 4. BexkropHuii Ta MillIaHUM
' 8122 -14 T 1| -|-|-17
N00yTOK BEKTOPIB
Pa3om 3a 3micToBUM mMoayJiem 1 30 88 -]14([30 2 2 - | 26
3micToBHIT MOYJIb 2. AHAJIITUYHA FreOMETPis
Tema 5. Jlinii Ha touwHl Ta ix | 7 |22 |- | 3 8 | 2 - - 6

10



PIBHSIHHS

Tewma 6. Jlinii gpyroro nopsaxy T12(2(-13|7] - 7
Tema 7. IIpsiMa Ta mmonimHa B Mpo-
. 812(2|-14)| 8| - 6
cTopi
Tewma 8. TloBepxHi gpyroromnopsiaky | 8 (2 (2| -] 4 | 7 | - 7
Pa3om 3a 3micToBUM MopyJieM 2 308 8 -|14|30 2 26
3microBuii Moayasb 3. ludepeniianpue YncaIeHHS
Tema 9. I'pauung byHKIIT HEepe-
P by P 81212 -141| 8| - 8
PBHOTO apTyMEHTY
Tema 10. HenepepsHiCTh HKII].
pep (b_y _ 812 (2|-14)| 8| - 8
Touku po3puBy Ta ix Kiacudikarris
Tema 11. IloxigHa dyHKIUI, TpaBu-
. by P 812 (2(-14 10| 2 8
7a muQepeHIIiOBaHHS
Tema 12. Hudepenmian dyHKIii,
fioro 3acrocyBaHHsi. OcHOBHI Teo-| 8 (2 (2| -] 4 | 8 | - 8
pemu auQepeHIIaTbHOTO YUCICHHS
Tema 13. JlocmmkeHHs (YHKIIN 3a
. by 812 2|-14 |10 - 8
JIOIIOMOT'0X0 MOX1IHOT
Tema 14. Ilouarta ¢yukuii OaraTh-
_ 10/2(2]-]161] 8| - 8
0X 3MIHHUX
Tema 15. JIudepeHHilioBHICTD
. (1)? 10(2(2|-]6 | 8] - 8
¢GyHKIi# 6araTb0X 3MIHHUX
Pa3om 3a 3micToBUM MoayJiem 3 60 (14|14 - | 32|60 | 2 56
120/ 30 {30 - | 60 | 120 6 108

Ycboro roagua
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Taomurs 5.2

Temu NPAKTUYHHUX 3aHATH

Kinekicts rogua
Ne 3/m Haspa temu Henna ¢gop- | 3aouna
Ma dbopma
Monyas 1
3micToBuii MoayJsb 1. JliHiliHa Ta BeKTOpHA anredpa
BusHauHUKH ApYyroro Ta TPETHOTO TMOPSAKY,
1 BJIACTUBOCTI BHM3HA4HHWKIB. [[ii Ham wMart- 2
pursivu. OGepHEeHa MaTPHIIS.
Po3p’s3yBannst CJIAP maTpuyHUM METOJIOM
2 |Tta 3a dopmynamu Kpamepa. OpnHopinHi 2
CJIAP. 5
Jlinifini omeparii Hax BekTopamu. Koopau-
3 | HaTH Ta MOJyJTb BEKTOPA. HampsiMui kocuny- )
cu. [Toxin BiApi3ka y 3aJaHOMY BiTHOIICHHI.
Ckansspauii 10OyTOK BEKTOPIB.
4 Bekropuuii Ta MimaHuii 70OyTKH BEKTOPIB, )
iX 3aCTOCYBaHHSI.
Bceboro 3a 3micToBuii MoayJs 1 8 2
3micToBHii MOAy b 2. AHATITHYHA T€OMETPIs
JIinii Ta ix piBHAHHA. ['eoMeTpUUHUIN 3MICT
5 piBHsHb.  Ilomspna  cucrema. [lomsphi )
piBHSIHHA J1iHIi. PiBHSHHS TpsMOi Ha TLIO-
IIMHI
6 Jlinii apyroro mopsiAKy: enirnc, rinepooa, ) D)
napaboJia.
7 [Tnoumna y mpoctopi. [Ipsma 1 mimomuHa y )
IPOCTOPI.
8 | IloBepxHi Apyroro mopsaxy. 2
Bceboro 3a 3micToBHii MOLYJIb 2 8 2
3micToBuii MoayJb 3. [ludepeniianbHe YuCICHHS
9 OyHKIisA, 00MacTh BU3HAYEHHs, NOOyAOBa )
rpadikiB. OOUYUCIEHHS TpaHullb QYHKILIH.
10 | HemepepBHICTb, TOYKH PO3PHBY. ) ’
1 ['eomerpuunuii 1 Qi3UUHUIA 3MICT MOXITHOI. )
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Texnika qudepeHiiroBaHHs.

Judepeniian, 3acToCyBaHHS Yy HaOJMIKEHUX
12| o6uncnenusix. [Mpasuio JlomiTas. 2

HocmipkeHHss  (QyHKIi 3a  JIOMOMOI'OIO

13 | moxigaux. 2
OOnacTe BH3HAQYEHHSA, 4YAaCTHUHHI ITOXI1JHI
14 (GyHKIIT 6araTb0X 3MIHHUX. )

Hudepenmian Qynkuii aBox 3miHHHX. [lo-
15 | TMYHA IUIOIMHA T4 HOPMalb 0 MOBEPXHI. )
Excrpemymu GyHKIIT ABOX 3MIHHUX.

Bceboro 3a 3micToBuii MoayJib 3 14 2

Pazom 30 6

Temu 1a00paTOpHUX 3aHATH

He 3arutanosasi.

Camocriiina podorta

Taomurs 5.3
3aBaaHHs 11g camocTiiiHOI podoTu (1eHHa ¢gopma)
Kinpkicts
TOJMH
No
/ HazBa Temu
3/11 Jenna ¢popma
1 | IlizroroBka [0 JEKLIH 15
2 | IligroToBKa 10 MPAKTUIHUX 3aHAThH 15
3 | Bukonanns TunoBoro po3paxyHnky Nel(3apmanus 1-4). 20
4 | Bukonanus [nauBigyansHoro 3aBaanas Nel 10
Pazom 60
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Taomurs 5.4

3aBaaHHd 119 camocTiiiHOI podoTH (3a0uHa ¢gopma)

Kinpkicts
TOIVH
No
/ HazBa Temu

3/ 3aouHa gopma
5 | [ligzroToBKa 10 JEKIIH 20
6 | [linroroBka A0 MPaKTUYHUX 3aHSIThH 28
7 | Kontpoasna pobora Ne 1 20
8 | KonrpomnpHa pobota Ne 2 20
9 | Kontpoarna pobora Ne 3 20

Pazom 108

InguBinyajbHe HAYKOBO-0CIi/THE 3ABIaHHA
He 3amnanoBano.

6. MeToau HaBYaHHA, 32C00M TiATHOCTUKH Pe3yJIbTATIB HABYAHHS TA METO-

1M iX 1eMOHCTPYBAHHS

HalyTTsa 3m00yBayaMu KOMIETEHIIIN 3a0e3Meuy€eThCsl yepe3 3aCBOECHHS HaBYa-
JBHOTO MaTepiaiy y BHUIJISIAL JISKIIHHUX, TPAKTUUYHUX 3aHATh, CAMOCTIIHOI poOOTH
CTYJCHTIB Ta KOHTPOJIBHUX POOIT.

OCHOBHUMHU METOAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. IMosicHIOBATbHO-LTIOCTPATUBHUIA METO/1, 32 JOMOMOTOK MOBIJOMIICHHS Ta
3acBO€EHHS 1H(poOpMaIlli Ha JEKIINHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMH W HAOY-
HUMU 3aco0amu.

2. [IpobneMHMii MeTO/, KOJIU HA MPAKTHYHUX 3AHSATTAX YTBOPIOIOTHCS MOIIIY-
KOB1 CUTYyaIlii, PO3BUBAETHCA aKTUBHICTh, CAMOCTIMHICTb, TBOPUI1 3710HOCTI 3/100yBa-
9iB OCBITH.

Sk HAoOUYHMI MaTepiay Ha JIEKI[ISIX 3aCTOCOBYIOTHCS MYJbTUMEAINHI CIaiin Ta
JIEKIHI TeMOHCTpaIli.
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3 METOI0 pO3’ICHEHHS] HAaWOUIbII CKJIAJHUX MUTAaHb TUCUUILIIIHU Ta IM1IBUILIEHHS
SKOCTI BUKOHAHHS 1HJMBIIyaJbHUX 3aBJaHb Ta TUIIOBUX PO3PAXYHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAUBIIyalbHI KOHCYJIBTAIlT 32 PO3KIAI0M KadeapH.

3acob6aMm IiarHOCTHKHU pe3yJbTaTiB HaBYAHHS Ta METOJAMH iX JEMOHCTPY-
BAHHA €:

® BHKOHAHHA 3aBJaHb HA MPAKTUYHUX 3AHITTAX;

e odopmieHHs Ta 3axucT TunoBoro pozpaxyHky Ne 1;
e BUKOHaHHS [HauBIiTyanbHOTrO 3aBHaHHsA Ne 1;

® PpO3B’sI3aHHS OJIMITIIAHUX 3aBJIaHb;

® KOHTPOJBbHI TECTOBI POOOTH.

7. @®opMH MOTOYHOI0 TA MiICYMKOBOI0 KOHTPOJII0

JlocsiTHEHHsI CTyJleHTa OLiHIoIThes 3a 100-0anbHOI0 cUCcTeMO0 YHiBepcuTe-

Ty.
[lincymMKoBa OLlIHKa HABYAJBHOTO KypCy BKJIIOUA€ B ceO€ OLIIHKU 3 TOTOYHOTO

KOHTPOJIIO 1 OLIIHKY 3aKJIFOYHOIO 3aJIIKy. Y KOXKHOIO KOMIIOHEHTa CBOS YacTKa B 3a-
TIbHIN CHCTEMI OIIHOK. Y MPOMDKHHUX OIIHKaxX CTYJACHT Moke HaOpatu 60 Oamis.
Ilutoma Bara 3aKkJIFOYHOTO 3aJIiKy B 3arajibHiii cuctemi omiHok — 40 O6amiB. IIpaBo
3/1aBaTH 3aKITIOYHUHN 3K JAE€ThCSA CTYICHTY, KM 3 ypaxyBaHHSIM MaKCUMaJIbHUX
OaJliB MPOMDKHUX OIIHOK HaOupae He Mmenmie 40 OamiB. [limcymkoBa olliHKa HaBYa-
JLHOTO KYypCY € CYMOIO MPOMDKHMX OIIIHOK 1 OLIIHKU 3aJIiKY.

[ToTouHMiT KOHTPOJIb NIEpeIdavae OLIHIOBAHHA TEOPETHUHOI MIATOTOBKU 37100Y-
BayiB BUIIOi OCBITH 13 3a3HAYE€HOI TeMHM Ta HAOyTHX MPAKTUUYHMX HABHYOK ITiJT Yac
BUKOHAHHS 3aBJIaHb CAMOCTIHHUX POOIT.

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

dopMa KOHTPOJIIO KOMOIHOBaHA:
e mucbMOBa (0OPOPMIICHHS 3BITIB, MMUCbMOBI BIAMOBIAI HA KOHTPOJIbHI UTAH-
HSl BUKOHAHHS 3aBJIaHb);

e ycHa (BIJMOBIAI HA KOHTPOJIbHI TUTAHHS, 3aXUCT pedepariB);
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e TecToBa (MOJIYJIbHI KOHTPOJIbHI T€CTOB1 POOOTH, BUKOHAHHS OJIIMITIaIHUX
3aBJIaHb).
KpuTtepii ouniHoBaHHsSI BAKOHAHHS PO3PAaXYHKOBHX 3aB/IaHb
3m00yBay neHHOT (GOpMU HABYaHHS MAa€ BUKOHATH YOTHUPH 3aBJAHHS THUIIOBOTO

pPO3paxyHKy Ta OJHE 1HJIMBIAyajabHE 3aBIaHHS, III0 HAPAXOBYIOTh B c001 5 3amad, 3ri-
THO 1HAMBIMyansHOTrO rpadiky. KoxkHa po3paxyHKOBE 3aBIaHHS OI[IHIOETHCS MaKCH-

MyM y 12 GaniB. 3aragom 3a po3paxyHKOBI 3aBJaHHS MOKHA OTpUMATH MakCuMyM 60

OatiB.
Taomung 7.1
@opMH KOHTPOJII0 BUKOHAHHS PO3PAaXyHKOBHX po0iT,
IX OLiHIOBAHHA
Bukonanus
J1a00paTOPHUX . .
. Kpurepii ouiHrOBaHHA
pooiT

PoGoTta BukoHaHa y BcTaHOBJeHHM TepMiH. CTyIEHT CaMOCTIHHO
12 BU3HAYA€ THUIT 3a/1adl 1 pamioHATBHO po3B’sa3ye ii. Moxe
PO3B’sI3yBaTH KOMOIHOBAaHI 3aj1a4i.

Po6oTa BukoHaHa y BCTaHOBJIEHUU TepMiH. CTyIEHT palioHaIbHO

10 . : : )
po3B’s3ye€ 3a/1a4i. Moske po3B’si3yBaTh KOMOIHOBAHI 3ajayi.

PoGoTta BHKOHAaHA 3 TOPYIIEHHSM BCTaHOBIEHUX TepMiHiB. Cry-
8 JCHT HAaBOAWTH MOTPIOHI Popmynu. Po3B’s3ye 3amady KOpHCTYIO-
YICh aJITOPUTMOM.

Po6oTa BHKOHaHa 3 MOPYIIEHHSM BCTaHOBJIEHHX TepMiHiB. Cry-

6 JIEHT HaBOAUTH MOTPiOHI hopmynu. Po3B’s3ye 3amady 3 MOMMIIKa-
MU.

4 CtyneHT ckiagae CKOPOUYEHY yMOBY 3ajadi, poOUTh OOYHCIICHHS
JIMIIE 32 TOTOBOIO (hopMyII1010.

0 CTyJIeHT He pO3B’sI3y€ 3a/1aui.

Makcumanvua oyinka cmyoenma 3a OaHUli KOMROHEHM NPOSPAMU
60 banis (5 3ae0anv no 12 banis).

KpuTrepii ouiHIOBAHHSI BUKOHAHHS KOHTPOJILHUX 3aBAaHb (3204HA (popma)

CTyneHTH 3a0YHOTO BiAIJICHHS BHUKOHYIOTH TPU KOHTPOJIbHI POOOTH 3riIHO

1HAMBIAYaIbHOTO BaplaHTy, SKHUHM BIAMOBIJA€ TOPSAKOBOMY HOMEpY 31 CIIUCKY Y

16




XKypHaui, B 00’emi 12 3a1a4 3 BIAMIOBIIHUX TEM 3aHATTS HA OJIHY KOHTPOJIbHY p00O-

Ty.

Taomurs 7.2

K/p Kpurepii ouinroBanus

Po6ora BukoHaHa y BcTaHOBNIEHUH TepMiH. CTyIeHT CaMOCTIHO BU3HA-
20 | gae Tun 3a7a4i 1 parioHagIbLHO PO3B’sA3ye 1. Moke po3B’sI3yBaTH KOMOIHO-
BaHl1 3a/1a4l. 3BIT BIAMOBIAAa€ BCTAHOBJIEHUM BUMOTaM.

Po6ota BukoHaHa y BcTaHOBIEeHUH TepMiH. CTYIEHT paIlioHaIbLHO

16 | po3B’sa3ye 3aaa4di. Moske po3B’si3yBaTh KOMOIHOBaHI1 3a1a4i. 3BIT BIAMIOBI-
JIa€ BCTAHOBJICHMM BHMOTaM.

Po6oTa BukoHaHa 3 MOPYLICHHSIM BCTAaHOBICHUX TepMiHiB. CTyJEHT HaBO-
12 | nute moTpiOHI Popmymu. Po3B’a3ye 3amauy KOPUCTYIOUHUCH aITOPUTMOM.
CxutajieHn# 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MOMIJIKH

Po6oTa BukoHaHa 3 MOPYLICHHSIM BCTAaHOBICHUX TepMiHIB. CTyJEHT HaBO-
JUTh OTPiOHI opmynu. Po3B’si3ye 3a7auy 3 HOMUIIKAMHU.

4 CTyHeHT CKkiIa/iae CKOpOYCHY YMOBY 3aj/iadi, poOOUTh OOUYHCIICHHS JIUIIIE 32
TOTOBOIO (POPMYIIOH0.

0 CrtyneHT He po3B’sI3ye 3a7adi.

Maxcumanvua oyinka cmyoenma 3a Oanutl Komnowenm npozpamu 60 6a-
a1 (3 pobomu no 20 banis).

8. Kpurepii oiHiOBaHHSA pe3y/ibTATIB HABYAHHS
3100yBay Mae BIJIMOBICTH Ha I’SITh TECTOBUX 3aBJaHb 3 TEOPETUUYHUX 3HAHD 3
YITKUM TOSCHEHHSIM Ta BUPIIIMTH TpU MpakTH4HI 3ana4i. KoxkHa BianmoBinb Ha Tec-
TOBI1 3aBJIaHHSI OLIIHIOETHCSI MAKCUMYM Y 2 Oaiu, BUPIIIEHHS KOXHOI MPaKTUYHOI 3a-

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

Taomung 8.1
Kpurepii oniHroBaHHS BiANOBii HA TECTOBI MUTAHHSA HA 3aJIKY

BignoBinn
HA TeCTOBI Kpurepii oiHioBaHHS HA eK3aMeHi
MATAHHSA

2 BianoBiae Ha/laHa nMpaBuiIbHA 3 YITKUM MOSCHEHHSIM.

1 Bignosiae npaBuibHa, aje 0€3 MOSICHEHHSI.

0 Bignosine He HajaHa B3arajii abo HEMmpaBWIbHA.
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Maxcumanvrua oyinka cmyoenma 3a 8i0nogiosb Ha ycHi numarnHs 10
banie (5 numanwv no 2 banu).

Taomuns 8.2

Kpurepii oniHioBaHHSA pillIeHHsI MIPAKTUYHOI 3a/1a4i Ha 3aJIiKy

Pimenns
NPAKTHYHOL Kpurepii oiHioBaHHS HA eK3aMeHi
3agavi

PilieHHs npeacTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJlOHKOM Ta

10 MOSICHEHHSIMH, BIATIOBIAh TPaBUJIbHA, MPABWIHHO BHUKOHAHO JOBE-
JICHHS
PimenHs npeacraBieHe MOBHE, KOPEKTHE, 3 YITKUMHU MaJTIOHKOM Ta

9 NOSICHEHHSIMHU, BIJNOBI/Ib MPAaBUIbHA, HEMPABUILHO BUKOHAHO JO-
BEJICHHS
PimeHHs npezacrasiene y BUTIAAI GOpMyJI, IPABUILHO BUKOPHUCTA-

8 HUX, 3 YITKUMH MaJIFOHKOM, ajiec 0e3 MOsSCHEHb, BiIMOBIb TIPABUIIH-
Ha.

7 PimeHnHs mpencraBieHe MOBHE, 3 HEUITKMM MAJTFOHKOM Ta TIOSICHEH-
HSIMU, BIJIIIOBIJb MTPaBUJIbHA, HE BUKOHAHO JI0BEJICHHS
PimieHHs npencraBiieHe MOBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,

6 BIJIMOBIAb HEMIPABWIbHA Yy 3B'SI3KY 13 MOMMJIKAMU P BUKOHAHHI PO-
3paxyHKIB.
Pimenns npeacrasneHe y BUIsiAl GopMyst, IpaBHUIbHO BUKOPUCTA-

5 HUX, ayne 0e3 MOsICHeHb, BIANOBIIb HEMPABUIIbHA Y 3B'A3KY 13 TOMH-
JIKaMH MPY BUKOHAHHI pO3pPaxyHKIB.

3 Pimenns npeacrapiieHe y BUTJIsA1 (opMyJI, OUIBII HIXK HAMOJIOBUHY,
BIJIMIOBIJIb HEMTPaBUIIbHA.

) PimeHHs npencraBieHe HETIOBHE Y BUTIIAI (OPMYIT 3 HEUITKHM TIO-
SICHEHHSIM, TIPaBUJIbHA BIAMOBIIb BiJICYTHSL.

| Pimennst mpeacTaBieHe HEMOBHE, OlIBII HIK HAINOJIOBUHY, MPaBU-
JIbHA BIJNOBIIb BiJACYTHS.

0 Pimenns He mpeacTaBieHe B3arajii abo HEMOBHE, MEHII HIXK Haro-

JIOBHHY.

Maxcumanvua oyinka cmyoenma 3a 3aoaui 30 6anié (3 3adaui no 10

banis).
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Taomurs 8.3

JlenHe BigmiIeHHS 3a04He BIIIJIEHHS
Kine- Bunx pobotu Kine-
Bung po6oTtu KICTh KICTh
OaJB OaJB
Monyas 1
IM 1 TunoBuii po3paxyHox 1, 24 Kontponsna pobota 1 20
3aBmadua 1-2
TunoBuii po3paxyHox 1,
3M 2 3apnanms 3-4 24 | KontponpsHa poboTa 2 20
3M 3 LI;IT BULYAJIbHE SaBAaH- 12 | KonTtpoabsHa pobora 3 20
[Tincymko-
BUI KOHT- 3anik 40 3anik 40
pOJIb
Cyma 100 100
Tabanis 8.4

Po3noaia 6aJiB 3a popmMaMu KOHTPOJIIO

DopMa KOHTPOJIIO

MakcuMaJbHA KIJIBKICTH 0aJ1iB

ldenna popma

3aouna ¢opma

BukoHaHHst  po3paxyHKO-

BUX 3aBIaHb

5 x 12 6amiB = 60 GaniB

3 x 20 6amiB = 60 GamiB

BignoBigp Ha TECTOBI ITH-

TaHHS Ha 3Ky

5 x 2 6amu = 10 GamiB

5 x 2 6amu = 10 GamB

Bukonanus MIPAKTUYHO1

3a/1a4l Ha 3aJKy

3 x 10 6ams = 30 GamiB

3 x 10 6ams = 30 GamB
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Bcroro 100 100

9. IncTpymenTH, 00/1aJHaHHSI Ta IPOrpaMHe 3a0e3Me4YeHHs, BAKOPUCTAHHSA
SIKUX Nnependadyac HaBYAJIbHA JUCHUILTIHA
1. OnopHuil KOHCTIEKT JEKLIN 3 JUCIHUIUTIHU B €JIEKTPOHHOMY BaplaHTI.
2. MetoanuH1 BKa3iBKU Ta 3aBJaHHS 1O BUKOHAHHS 1HAUBIAYaJTbHUX POOIT 3
JUCLUIUIIHYA B €JICKTPOHHOMY BapiaHTI.
3. HaBuanbHi nociOHUKH 7S 1HAUBIAYaIbHOI pOOOTH CTYJEHTIB 3 KypCy BH-
1101 MAaTEMAaTUKH.

4. JIexuiiH1 AeMOHCTpAIli.

10. PexomenaoBaHi qkepena inpopmamii
OcHoBHa

1. Aunrebpa ta reomerpis. KoHcnekT nekuiii 3 Kypcy «AHaIITHYHA T€OMETpis
Ta JiHiiHA anreOpay» [EmekTpoHHMI pecypc]| : HaBYaJIbHUM MOCIOHUK 71l CTYACHTIB
cnemianbHOCTI 124 «CucteMHul aHali3», OCBITHIX mporpam «CHCTeMHUHN aHami3 1
ynpasiinHs; CucteMunii aHainiz pinancooro puHky» / KIII im. Irops Cikopchkoro ;
ykaan. O. O. Kamoxnauit, A. FO. Manbnes, I'. b. Tloakomnsin, 0. A. YanoBcekuii ;
KIII im. Irops Cikopcwkoro. — Enextponni tekctoBi aani (1 ¢aiin: 4,68 Mbaiit). —
Kwuis : KIII im. Irops Cikopebkoro, 2019. — 127 c.

2. AmnamituyHa reometpis. Enementn miniitHoi anredpu [Enextponuii pecypc]
: Teopist Ta 3aaa4i Ayt caMmocTiHoi podotu / HTYY «KIIl» ; yknan.: 3. I1. OpauHch-
ka, JI. A. Penera. — Enexrponni TekctoBi gaHi (1 daiin: 25,78 Mo6aiit). — KuiB :
HTVY «KIII», 2016. — 148 c.

3. besymak O. O. HapuaibpHuil TOCIOHUK 3 JIIHIAHOI anreOpu JUIsl CTY]T HTIB
MexaHiko-MatemaTiuuHoro ¢akyisrery / O. O. besymak, O. I'. INanromkin, €. A. Ko-

yy6inceka. — K. : BIIL "KuiBcbkuit yHisepcuret”, 2019. — 224 c.
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4. Enementu Buloi mMateMatuku: Hapd. nocioHuk / H. E. Konapyk, M. M.
Mansp, B. B. Hikonenko, M. M. lllapkani. — Yxropoa, Bugaaunreo YxHY "T'o-
Bepna", 2017. - 124 c.

5. Kaxyra H.JI. Buma matemaruka (nmpaktukym) Yactuna 1. Bekropu 1 koop-
nuHatu. [loxigHa Ta ii 3actocyBanns. InTerpan i1 ¥oro 3actocyBanus. [{udepen-
miajabHi piBHAHHSA. EnemenTtu Teopii iiMoBipHOcTed. [IpakTukym anis GopmyBaHHS
KOMIIeTeHTHOCTeH cTyneHTiB. KuiB : YHiBepcuteT ekoHomiku Ta mpaBa «KPOK»,
2017.-95 c.

6. JlurBunoB A.JI. Buina Ta npukiiagHa MaTteMaTuka 3 ejleMeHTamu 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. Maremartuka B TeXHIYHOMY yHiBepcuteTi [Enekrponnuii pecypc] : miapyd-
Huk / . B. Anexceesa, B. O. TlNaiineii, O. O. Jluxosuunuii, JI. b. ®enoposa ; 3a pen.
O. I. Knecona ; KIII im. Iropst Cikopcbkoro. — EnexkTponni TekcToBi gaHi (1 daiin:
4,01 Mbaiit). — Kuis : KIII im. Iropst Cikopebkoro, 2018. —T. 1. —496 c.

8. Cepreena JI.H. Buma marematuka i1 cratuctuka. Yactuna 1. MaremaTtuy-
HUM aHaji3: HaByYaJIbHUI MOCIOHUK A CTyAeHTIB [-ro gapmaneBTHUHOTO (haKysib-
TeTy 3amnopi3pkoro aepxaBHoro meanyHoro YHiBepcutety / JILH. Cepreesa, O.€.
IIpokomuenko. — 3anopixoks: 2019. — 118 c.

9. Topsuux 1.0. Buma maremaruka: HaB4asbHu# nocionuk / J[.O. TopsHuk.
— Xapki: XJIYXT, 2019. - 150 c.

JlonomizxHa

1. banmanaina H.M. JliniitHa anreOpa Ta aHadITHYHA FeOMETPis : HaBYAJIbHO-
METOJNYHI peKoMeHAalli (B JOMOMOTY 10 CaMOCTIHHOI poOOTH ajs 3700yBayviB BU-
101 OCBITU cTymneHsl OakanaBpa ¢akynbTeTy KiOepOes3meku Ta iHpOopMamiiiHuX Tex-
Hosorii) [Enextponne Bupanusa]. / H.M.banannina; xadenpa kidbepOesneku HY
«Opnecpka opuanyuHa akagemis». — Oneca : @enike, 2020. — 32 c.

2. JudepenmianbHe Ta iHTErpajlibHE YUCIeHH GQYHKIIN onHiel 3MiHHOI. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
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HudepeHiianpHe Ta IHTErpajbHe 4YMCIeHHs (YHKINA oaHiel 3MiHHOI. HaBuanpHUM
nocionuk . — X.: THY XTI, 2017. — 324c. (aH1JI. MOBOIO)

3. 30ipHUK 3aaa4 1 BOpaB 31 CHEIiaIbHUX PO3ALUTIB BUIOI MAaTEMaTHUKH JIJIs
CTYJCHTIB TeXHIUHMX crerianbHocTel [Enexrponuit pecypc]/ HTYY «KIID» ; yknan.
3. Il. Opaunceka, JI. A. Peneta. — Enekrponni TexctoBi naui (1 ¢aitn: 9,8 Moaiit). —
Kuis : HTYVY «KIIl», 2016. — 43 c.

4. HecranmapTHi Ta OJIMIIIQAHI 3a7a4l 3 anreOpu Ta aHaIi3y: MPAKTUKYM IS
MiATOTOBKU CTYAEHTIB 1-ro Kypcy [EnexTpoHHuit pecypc| : HaBYanbHUN MOCIOHUK
s ctyaeHTiB crynens O6akanaspa / KIII im. Irops Cikopeskoro ; ykinan.: C. B. box-
Hapuyk, M. K. Inbenko, T. B. Manosiuko, B. B. [laBnenkos, A. B. Cuporenko —
Enextponni Texcrosi nani (1 daitm: 1,33 Mo6aiit). — Kuis: KIII im. Irops Cikopcs-
koro, 2020. — 183 c.

Indopmauniiini pecypcu B Internet

1. bibmoreka HamionansHOTO YyHIBEpcUTETy KopaOneOyayBaHHS IMEHI amMipaia

Makaposga.

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 € JI0Ka30M BIAMOBITHOCTI MPOIYKIIIi 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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