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Beryn

AHOTANIIA

HasuanpHa nucimiuiiga "Buma maremaruka [1" € omHi€ero 13 CKIIAJIOBUX KOM-
IJICKCHOI MIATOTOBKH 3/100yBayiB mepiioro (0akaaaBpChKOTo) piBHS BHINOI OCBITH
ramy3i 3HaHb 14 "Enextpuuna iHxkeHepis " crneuianbHOCcTi 144 "Temnoenepreruka'
OCBITHBOI nporpamu "TemnoeHepreTuka'.

BoHa € TeopeTnyHOI0 OCHOBOIO MailOyTHBOI Mpo(eciiiHOi AISAIBHOCTI Ta Oma-
HyBaHHS HaBHYOK, HEOOXITHUX IS MOAAIBIIOTO HaB4YaHHs. [1ij yac BUBUEHHS JuC-
IUIUTIHU Y CTYICHTIB (POPMYETHCS CUCTEMa TCOPETUYHUX 3HAHD 1 MPAKTUYHUX HABU-
YOK 3 MHUTaHb CAMOOpPraHi3alii CTyJE€HTa B OCBITHBOMY CEpEAOBHILI, OCBITHHOI
JTISJIBHOCTI Yy 3aKJaJii BHINOI OCBITH Ta CTBOPEHHI I1HJUBIAyaJIbHOI OCBITHBOT
TpaekTopii. OmaHnyBaHHs KypCy 03HAHOMIIIOE CTYJICHTIB 3 TPUHOMaMH TOCTIIKEHHS 1
PO3B’sA3yBaHHS MaTeMaTUYHO (POPMaJII30BAHMX 3a/1ad, CIpUsie POPMYBaHHIO HABUYOK
JIOTIYHOTO Ta AJITOPUTMIYHOTO MUCJIEHHS, 3a0€3medy€e OBOJIOMIHHS CTYyJACHTaMH OC-
HOBHMMHU MaTE€MaTUYHHUMH METOJIaMH, HEOOXITHUMHM JJIsl aHai3y 1 MOJIETIOBAHHS
IPOLIECIB Ta SIBUIN B IPOIIECI MOIIYKY ONTUMAJIbHUX PIllIeHb, BUOOPY HaWKpaIux
croco0iB ix peasizariii, a TOMy € BaroMoo CKJIaJJOBOIO y MiATOTOBII (paxiBIIiB.

Kuro4uoBi ciioBa: matemaTuka, CHCTEMH PIBHSIHb, BEKTOPH, aHATITUYHA reoMe-
Tpis, PyHKINSA, TpaHuld (QyHKIIT, TOXiIHA, 1HTErpaj, qudepeHIliaabHl piBHIHHS, psi-

JTM, HaOJIMKEeH1 OOYMCIICHHS.



Abstract

The discipline "Higher Mathematics II" 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 14 "Electric Engineering " specialty 144 "Heat and power engi-
neering" educational program "Heat and power 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 HABYAJIBLHOI AMCIUILIIHA

Onuc HAaBYAJIBLHOI AUCHUILTIHHA

Tabmumga 1.1.

XapaxkTepucTUKa HaB-
YaJIbHO1 TMCIUILIIHU

HaiimenyBannst | ["amy3s 3HaHb, CIICHIABEHICTD (OCBI-
: el Jlenna ¢o- 3aouHa
MOKa3HUKIB THS TIporpama), OCBITHIH PIBEHb
pMa HaB- | ¢opma Ha-
YaHHS BYAHHS

KinbkicTe  Kpe-

: P O060B’s13k0Ba
JUTIB — 4

. l'any3b 3HaHB: —
Monynis — 1 " . - Pik miaroToBku:
. 14 " Enexmpuuna inoicenepis

3MICTOBUX MO- . .

) 1-i 1-i
TyTiB — 3
EnextpoHHnii C
anpec PITH]] Ha eMectTp
caiiTi YHiBepcu-
TETY: 2-1 2-1

Jlexiit
THANBUIYAIBHE CriemiaibHICTh
Y 144 "Tennoenepzemuxa" 30 rox. 6 roxt.

HAyKOBO-
JIOCITITHE 3a- . ' .
BIAHHS (He 3a- IIpakTruHi, cCEMIHAPCHKI1
NIAHOBAHO)

3arajbpHa  KUIb-
KICTb TOIUH —

120

OcBiTHs nporpama
Tennoenepecemuxa

30 rox. 6 ro.
JlabopaTopHi
- TOJI. - TOJI.

TwxHeBUx rO-
JOUH I8 AEHHOI
dbopmMu HaBYaH-
HSL:

ayIUTOPHUX — 4;
CaMOCTIHHOI po-
OOTH CTyJeHTa —
4,

OcBiTHIi1 piBeHB:
nepuiun (baxkanaepcoKuit)

Camocriiina poboTa

60 rox. 108 rox.

[nuBinyanpHI 3aBIaHHS:
- TOI.

Bun koHTpOIIO:
Ex3amen

dopMa KOHTPOJTIO: KOM-
OiHOBaHAa




2. MeTa BUBYEHHS HABYAJILHOI AMCHUILIIHA

PoGoua mporpama HaBuanbHOI aucuuIuiiHu "Buma marematuka II" ckiagena
BIJIMOBIAHO J0 OCBITHBO-TIPO(ECiiiHOT mporpaMu MiArOTOBKH 3700yBadiB MEPIIOTO

(6akanmaBpChKOTO) piBHS BHINOI OCBITH Tany3i 3HaHb 14 "EnekTpuyHa iHkeHepis"

cnerianbHOCTI 144 "Temnoenepreruka " ocBiTHBOI mporpamu (OI1) "Temnoenep-

retuka’. s 3a3navenoi OIl pucrumiina € 060B’sI3KOBOIO.
MeToro BuBUeHHS nuctuiuiing "Buma maremartuka 11" € popmyBanHs y cTye-
HIB BIAMOBIHO 0 OCBITHBO-TIPO(ECIITHOT MpOrpaMu TaKUX KOMITETEHTHOCTEM:
e 31aTHiCTHL PO3B’A3yBaTH CKJIAJIHI 3arajibHi, CIICIiali30BaHi 3ajadi Ta
MPaKTUYHI TpoOJIeMH TEIUIOCHEPIeTUYHO1 raidy3l y Mpolleci HaBYaH-
Hf, 110 nependayvae 3aCTOCYBaHHSI MEBHUX TEOPI Ta METOMIB EJIEKT-
PUYHOI 1HXKEHEPIl 1 XapaKTEePU3yeEThCs] KOMILJIEKCHICTIO Ta HEBU3HAYECHI-
ctio yMoB (IK);
¢ 3naTHicTh BunTHCS 1 oBOJIOIBaTH cydacHUMH 3HaHHSIMH (3K 3);
e 31aTHICTHh 3aCTOCOBYBATH BIJIMOBIHI KUJIbKICHI MaTe€MaTU4YHI METOJH,
METOAM TPUPOJHUYMX Ta TEXHIYHUX HAyK 1 KOMIT'IOTEpHE IMporpam-
He 3a0e3neyeHHs [JIsl BUPIIIEHHS 1H)XKEHEPHUX 3aBJaHb B TEIUIOCHEpre-

tuuHiK ramysi (PK 1).

3. IlepenyMoBH /11 BUBYEHHS AMCHUILTIHA

HepeILYMOBaMI/I JJIs1 BUBUCHHS I[I/ICI_[I/IHJ'IiHI/I € OCHOBHI ITOHATTS paHime BHUBYC-

HOTO IIKIJIBHOTO KypCy MaTeMaTUKH; I€AKl TOHSTTS Ta 3aKOHU 3 Kypcy (Pi3UKH.

4. OuikyBaHi pe3yJIbTATH HABYAHHS

BuBueHHsT HaBYabHOT AUCIHUILUIIHU TNependadae GopMyBaHHS Ta PO3BUTOK Yy

CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:



e 3HaTu i po3yMiTH MaTeMaTuky, (13UKy, XIMIIO Ha PiBHI, HEOOXITHOMY IS

JOCSITHEHHS pe3yNbTaTiB ocBiTHBROI porpamu (ITPH1).



5. [Iporpama HaBYAJBHOI AUCIUILTIHI

Moayas 1.
3micToBuii Mmoay. b 1. HeBu3HavYeHuil iHTEerpa.

Tema 1. HeBusnauennii inTerpaJ

[epicHa ¢ynkiis. HeBu3HaueHuit iHTErpail: 03HAYEHHS, BIACTUBOCTI, O0YHC-
aeuas Tabmuns interpanis [1, ¢.5-9], [2, ¢.117-129], [3, ¢.69-75], [4, ¢.102-116], [5,
c.43-48], [6, ¢.15-18], [7, ¢.57-66], [8, c.32-37].

Tema 2. OCHOBHI MeTOIU IHTErPYBaHHS

be3nocepenHe iHTErpyBaHHS, IHTETPYBAaHHS YacTUHAMH. 3aMiHA 3MIHHOI Yy He-
BH3HaueHoMmy iHTerpami [1, c¢.12-18], [2, ¢.117-129], [3, ¢.69-75], [5, c.43-48], [6,
c.19-23], [7, ¢.57-66], [8, ¢.32-37].

Tema 3. IHTerpyBanHs panioHaabHUX GyHKIIN

[HTerpyBanHss HaUnpocTiuX pauioHanbHUX Apo0OiB [-II1 Tumi. InTerpyBanHs
parionansHuX apo0iB [1, ¢.22-25], [2, ¢.117-129], [3, ¢.75-79], [5, c.43-48], [6, c.26-
29], [7, ¢.57-66], [8, c.32-37].

Tema 4. InTerpyBanHs ippanioHaJabHUX PyHKIII

InterpyBanHs ippariionanbaux ¢yskiii [1, ¢.55-63], [2, ¢.117-129], [3, ¢.79-
81], [5, c.43-48], [6, ¢.39-42], [7, ¢.57-66], [8, c.32-37].

Tema 5. IHTerpyBaHHS TPUTOHOMETPUYHMX (PYHKILIH

[HTErpyBaHHs TPUTOHOMETPUYHHUX (PYHKIIN Ta PYHKI1H, pallioHAIbHUX B1JHO-
CHO TpuroHoMeTpu4HHx. OCHOBHA TPUTOHOMETPUYHA TijcTaHoBKa [1, ¢.66-72], [2,
c.117-129], [3, ¢.81-83], [6, ¢.35-39], [7, ¢.57-66], [8, c.32-37].

3micToBHii MOAyIb 2. BudHaueHuii inTerpan

Tema 6. Busnauenuii interpan

3amaui, M0 MPUBOJATH JI0 MOHATTS BU3HAYEHOTO 1HTerpana. BusnaueHuit iHTe-
rpaj sSK TpaHulll iHTerpanbHux cyM [1, ¢.75-83], [2, ¢.117-129], [3, ¢.83-88], [5,
c.48-52], [6, c.42-47], [7, c.66-7T7], [8, c.32-37].

Tema 7. MeToau 004YNCIeHHS BU3HAYEHUX IHTErpaliB



®opmyna Herotona-JleiOHina. 3aMmina 3MiIHHOT Yy BU3HAYE€HOMY 1HTerpai. [H-
TerpyBaHHS YacTHMHAMHU. 3aMiHa 3MIHHOI y BH3HaueHoMYy iHTerpaii [1, ¢.87-91], [2,
c.117-129], [3, ¢.83-88], [5, ¢.48-52], [6, ¢.50-54], [7, c.66-77], [8, c.32-37].

Tema 8. 3acTocyBaHHS BU3HAYEHOI'O iHTErpaja 10 Po3B’SA3aHHA 3a/1a4 re-
oMeTtpii

OO6uuncneHHs IO TUIOCKUX (Iryp y IeKapTOBUX Ta MOJISPHUX KOOpPJIMHATAX.
OOuncneHHst 00’€MIB TiJ, JOBKUH Iyr Ta IUIONI MOBEPXOHb obepTanHs [1, c.112-
126], [2, ¢.117-129], [3, ¢.89-93], [5, c.52-64], [6, c.61-67], [7, c.66-77], [8, c.32-
37].

Tema 9. 3acTocyBaHHSI BU3HAYEHOI'0 IHTErpaJsa a0 3aaa4 Qisuku

3acTocyBaHHS iHTerpaia 10 3ajay (i3uku: OOUUCICHHS pOOOTH, CUITU THUCKY,
MOMCHTIB 1HEpIIii, CTATHYHUX MOMEHTIB Ta KOOpPJAMWHAT IIeHTpa Mac [1, ¢.130-141], [2,
c.117-129], [3, ¢.89-93], [5, ¢.52-64], [6, ¢.61-67], [7, c.66-77], [8, c.32-37].

Tema 10. HeBaacHi inTerpaan

HesnacHi iHTerpayiv 3 HECKIHUEHHUMHU MexaMu. HeBliacHi iHTerpanu BiJl HEO-
oMexennx Gynkuid. O3Haku 30ikHOCTI [1, ¢.96-110], [3, ¢.89-93], [5, ¢.52-64], [6,
c.54-60], [8, ¢.32-37].

3micToBuii Moayab 3. JudepeHuiajbHi piBHIHHS

Tema 11. 3Bnuaiini (udepeHnianbHi pIBHSIHHA NEPIIOTO MOPAIAKY

3anaui, O TPUBOASTH A0 MOHATTS AU(PEPEHIIATBHOTO PIBHAHHS MEPILIOTO MO-
psanky. 3amaya Komri. Teopema icHyBaHHS 1 €1HOCTI po3B’si3Ky. [IOHATTS mpo 0co0-
JUBI1 PO3B’SI3KM TU(EpeHLIAIbHUX PIBHSAHB. ['eoMeTpuuHui 3MiCcT qUdepeHIabHUX
piBHsHB Tiepioro mopsaky [1, ¢.147-157], [2, ¢.132-145], [3, ¢.93-95], [5, c.64-70],
[6, c.347-351], [7, ¢.83-96], [8, c.37-44].

Tema 12. OgHopiaHi Ta HeOAHOPIAHI AU epeHUiaJIbHI PiBHAHHS NEPLIOTo
NOPSAKY

OcCHOBHI KJIacu PiBHSAHD, IO IHTETPYIOThCA Y KBajapaTypax. OmxHopiaHi aude-
peHuianbH1 piBHSAHHSA. JI1HIMHI HEOJHOPIIHI PIBHSAHHS. 3aCTOCYBaHHS AU(epeHIianb-
HUX PiBHSHBb NEPIIOro MOPSAKY y pi3HUX ramy3sx Hayku [1, ¢.165-172], [2, c.132-

145], [3, ¢.95-100], [5, ¢.64-70], [6, c.354-359], [7, c.83-96], [8. c.37-44].
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Tema 13. Iu¢epennianbHi piBHIHHSA BUIIMX NOPSAKIB

PiBHsHHS BUIMX TOpsAIKiB, 3agada Komri. PiBHSHHS, 1O JOMyCKAarOTh 3HU-
KeHHs nopsaaky. JliHidHi audepeHmianbhi piBHAHHA [I-ro mopsaky (ogHOpigHi Ta
HeoHopiaHi). CTpykTypa 3arampHOro po3B’s3ky [1, ¢.178-190], [2, c¢.132-145], [3,
¢.95-100], [5, c.64-70], [6, c.361-365], [7, ¢.83-96], [8, c.37-44].

Tema 14. ludepenniajbHi pIBHAHHS i3 CTAJIUMH KoeimieHTamu

JliniitHi nudepeHnianbHl pIBHSIHHS 13 CTAIUMU KoedimieHTamu. PiBHAHHA 3
NpaBOI0 YAaCTUHOIO CIelianbHOro BUTIAAY. Meron Jlarpamka Bapiallii JTOBITBHHX
cramux [1, ¢.218-228], [2, ¢.132-145], [3, ¢.95-100], [5, ¢.64-70], [6, c.366-369], [7,
c.83-96], [8, c.37-44].

Tema 15. Cucremn gudepeHuiaibHUX PiBHAHD

Cucremu nudepeHiaibHuxX piBHIHb [1, ¢.240-255], [2, ¢.132-145], [3, ¢.95-
100], [5, ¢.64-67], [6, c.436-441], [8, c.37-44].

Tabmuis 5.1.
TeMaTHYHHNI IJIAH HABYAJBLHOI JUCIUILIIHA
HazBu 3MicTOBUX MOJZYIIB 1 TEM KinbkicTh roguH
neHHa popma 3ao4yHa opma
y TOMY YHUCII y TOMY YHUCII
Qo Qo
= =
S| Bl &l 8| o S | & & | B S
Moayasb 1. Buma matemaruka I1
3microBuii MoayJb 1. HeBusHauenuit inTerpai
Tema 1. HeBu3zHaueHuii iHTerpan 6 | 2 2 -] 2|7 ) ) _ 5
Tema 2. OCHOBHI METOJIM 1HTET-
6|2 (2 |-|2|7T|-2]-1]5
pyBaHHS
Tema 3. IHTerpyBanHs paifioHa-
_ 6| 2|2 |-|2|5|-1]-1]1-1]25
JBHUX JIpO0IB
Tewma 4. [nTerpyBanHsa ippaiiio-
. 6| 2|2 |-|2|5|-1]-1]1-125
HAJIBHUX (QYHKIIIH
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Tema 5. IHTErpyBaHHsSI TPUTOHO-
' 6 |2 |2 2| 6 6
METPpUYHUX (DYHKIIN
Pa3om 3a 3micToBUM
30 [ 10 | 10 10 | 30 26
MoayJsem 1
3micToBuii MoayJib 2. BuzHnaduenuii interpan
Tema 6. Buznauenwii interpan 61212 2 | 7 5
Tema 7. Metonu OOYMCIIEHHS BU-
_ . 6|22 215 3)
3HAYEHUX 1HTErpasiB
Tema 8. 3acTocyBaHHS BUZBHAUYEHOTO
iHTEerpaga 10 po3B’sI3aHHs 3amaure- | 6 | 2 | 2 2| 7 5
oMmeTpii
Tema 9. 3acTocyBaHHS BU3HAYEHOTO
. . 6|22 215 5
1HTEerpana 1o 3ajaad Gpizuku
Tema 10. HeBnacHi iHTerpanu 61212 2| 6 6
Pa3om 3a 3micToBUM MOayj1eM 2 30/10|10 10 | 30 26
3microBuii Moayasb 3. {udepenmianbHi piBHIHHS
Tewma 11. 3Buuaiidi qudepeHItiaabHl
: 1212 |2 8 |12 10
PIBHSIHHS TIEPIIIOTO MOPSIIKY
Tema 12. OmgHopiaHi, HEOTHOPIJIHI
nudepeHiianbHi PiBHSAHHS OEPIIOTO |19 | 2 | 2 8 | 12 12
MOPSIIKY
Tema 13. JludepeHuiaibHi piBHSH-
: 1212 |2 8 |12 10
HSI BUILIUX TIOPSIIKIB
Tema 14. JludepeHiianbHi piBHSH-
: . 1212 |2 8 |12 12
HS 13 CTaIUMHU KoedillieHTaMu
Tema 15. Cucremu mudepenmians- |12 | 2 | 2 8 | 12 12
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HUX PIBHSHB

Pa3om 3a 3micToBUM MoayjeM 3 60(10/10| - | 40| 60 | 2 - | 96
Temu npakTUYHUX 3aHATH
Tabomurs 5.2
Kinbkicts rogua
Ne 3/m Ha3zBa Temu Henna ¢op- | 3aouna
Ma dbopma
Moayas 1
3micToBuii Mmoayab 1. HeBusnauenuii inTerpan
1 besnocepenne iHTErpyBaHHs 3a TaOJIUIEIO Ta 9
BJIACTUBOCTSIMHU 1HTETPaJIiB.
2 | [aTerpyBaHHs YacTHHAMH Ta TiJCTAaHOBKOIO. 2
3 | [nTerpyBanHs parioHaTbHUX (PYHKITIH. 2 2
4 [HTerpyBanHs HAMMPOCTIMIHMX 1ppalioHalb- 5
HOCTEHN.
5 | [aTerpyBaHHS TPUTOHOMETPUYHUX (HYHKIIIH. 2
Bceworo 3a 3micToBuii MmoayJs 1 10 2
3micToBuii Moayab 2. Buznauenuit inTerpan
5 OOuncrieHHs BHW3HAYEHUX IHTETpaldiB  3a 9
dbopmynoro Herorona-JleiOHima.
7 | [aTerpyBaHHS YacTHHAMU Ta TiACTAaHOBKOIO. 2
OO6uuncnennsa miony Giryp B JeKapTOBHUX Ta
8 | mOMSIpHUX  KOOpJIMHATAX. O6uuncneHHs 2 2
00’€MIB TUJ1, IOBKUH OYT KPUBHX.
9 3anaui (i3uKku Ta MEXaHIKH.
10 | HeBnacHi inTerpanu
Bceboro 3a 3micToBuii MOaYJIb 2 10 2
3micToBuii Mmoayab 3. JludepeHiianpHi piBHIHHS
11 3BuyaiiHi audepeHiaibHl PIBHIHHS MEPIIO- 5 5
ro MOPSIIKY; PIBHSHHS 3 BIJIOKPEMIIIOBAHUMU

13



3MIHHUMHU

12 | OxHOpiaHI1, TiHIKHI I.p. TEPIIOTO MOPSIKY 2
13 JudepenitiaabHi piBHAHHSA BULINX MOPSAIKIB, 5
10 JOMYCKAIOTh 3HWKEHHS MOPSIIKY.
Jliniini ogHOpiAHI Ta HeomHopiaHi a.p. II-To
14 | mopsanky 31 cranumu kKoedimieHTamu. Meron 2
Bapiailii TOBITLHUX CTAIINX.
15 Cucremu nudepeHiiaaTbHUX PiBHSIHB. 2
Bceboro 3a 3micToBuii MoayJib 3 10 2
Pazom 30 6
Temu j1a00paTOpHUX 3aHATH
He 3amnanoBaHi.
CamocriitHa podora
Tabmuus 5.3
3aBaaHHA 1J1 caMoOCTiiiHoT podoTn (1eHHa popma)
KimpkicTh
TOIAH
Ne
/ Hasga remun
3/ Jenna popma
1 | [lizroroBKa 110 JIEKIii 15
2 | ITigroToBKa 10 MPAaKTHYHUX 3aHAThH 15
3 | Bukonanns TumnoBoro po3paxyHky Ne2 (3aBmanus 1-4). 20
4 | Bukonanus [HmuBinyansHoro 3aBnanns Ne3 10
Pazom 60
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Tabomuis 5.4

3aBaaHHd 119 camMOCTiiiHOI po0oTHu (3a0uHa ¢gopma)

KinbKicTs
rouH
ij; Ha3sa Temu s fopua
5 | IligzroTroBKa 10 JEKIIi 20
6 | IligzroToBKa 10 MPAKTHYHUX 3aHATH 28
7 | KonTtpoasHa pobota Ne 4 20
8 | KonTtpoasHa pobota Ne 5 20
9 | KontpomasHa pobota Ne 6 20
Paszom 108

InguBinyajsbHe HAYKOBO-AOC/TiIHE 3aBJAAHHSI

He 3amanoBaHo.

6. MeToau HaABYAHHS, 32C00M TIarHOCTHKH Pe3y/bTATIB HABYAHHS Ta METOIH iX

AE€MOHCTPYBAaHHA

HaOyTTs 3mo0yBauaMu KOMIETEHIIIM 3a0e3Meuy€eThesl yepe3 3aCBOECHHS HaBYa-
JBHOTO MaTepiaiy y BHUIVISIAL JICKIIMHUX, MPAKTUUYHUX 3aHSTh, CAMOCTIIHOI poOOTH
CTYJICHTIB Ta KOHTPOJIbHUX TECTOBUX POOIT.

OCHOBHUMHU METOJAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. IosicHIOBAJILHO-UIIOCTPATUBHUIA METO/, 32 JOIMIOMOIOI0 TOBIIOMJICHHS Ta
3acBOEHHS 1H(oOpMaIlli Ha JIEKIIHHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMHU W HAOU-
HUMHU 3ac00amu.

2. [IpoGJyieMHuUii MeTO/, KOJM HA MPAKTUYHUX 3aHATTSIX YTBOPIOKOTHCS TOIIY-
KOB1 CUTYyaIlii, pO3BUBAETHCA aKTUBHICTh, CAMOCTIMHICTb, TBOPU1 3710HOCTI 3/100yBa-

4iB OCBITH.
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Ak HAOUYHMI MaTepiayl Ha JIEKI[ISX 3aCTOCOBYIOTHCS MYJIBTUMEIINHI ClIaiiin Ta
JIEKINHI TeMOHCTpaIlii.

3 METOI0 pO3’ICHEHHS] HAaHOUIbII CKJIAJIHUX MUTaHb TUCHUILUIIHU Ta M1BUILECHHS
SAKOCTI BHKOHAHHSA THUIIOBUX PO3paxyHKIB, 1HIWBIAyaTbHUX 3aBJIaHb IMPOBOISTHCS
IPYIIOBI Ta 1HAUBIIyaJIbHI KOHCYJIBTAIIlT 32 pO3KIag0M Kadeapu.

3aco0amMu AiarHOCTHUKM pPE3yJbTAaTIB HAaBUYAHHS T4 METOJAMM iX JE€MOHCTPY-
BaHHA €:

® BUKOHAHHS 3aBJaHb HA MPAKTUYHUX 3AHATTIX;

e odopmieHHs Ta 3axucT TumnoBoro po3paxyHky Ne 2;
e BHUKOHaHHS [HIUBiAyabHOTO 3aBAaHHs No 3;

® pO3B’sI3aHHA OJIMIIIAIHUX 3aBJaHb;

® KOHTPOJBbHI TECTOBI pOOOTH.

7. ®opMH IOTOYHOTO TA MiZICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyJIeHTa OIlHI0IThea 3a 100-0anpHOI0 cucTeMOol0 YHiBepcUTe-

Ty.
[TimcymMKoBa OLIHKA HABYAJIBHOIO KypCy BKJIIOYA€ B ceO€ OLIHKU 3 MOTOYHOTO

KOHTPOJIIO 1 OLIHKM 3aKJIFOYHOT'O €K3aMEHYy. Y KOKHOI'O KOMIIOHEHTa CBOSI YacTKa B
3arajbHIA CHUCTEMI OIIIHOK. Y TIPOMDKHHUX OIlIHKaX CTYJEHT Moxe HaOpaTtu 60 Oais.
[lutoma Bara 3akJIIOYHOrO ICOMUTY B 3arajibHid cuctemi ouiHok — 40 Oamni. [IpaBo
3/1aBaTH 3aKJIIOYHUN ICIIUT JAEThCS CTYIEHTY, SIKIM 3 ypaxXyBaHHSIM MaKCHUMaJIbHUX
OaJliB MPOMDKHUX OIIHOK Habupae He MeHme 40 G6aniB. [lincymkoBa oriHka HaBYa-
JBHOTO KypCY € CYMOIO MPOMIKHHUX OL[IHOK 1 OI[IHKH €K3aMEHY.

[ToTounui KOHTPOJB Mepeadadac OMIHIOBAHHS TEOPETUYHOT MiITOTOBKU 37100y~
BayiB BUIIOI OCBITH 13 3a3HAYEHOI TeMH Ta HAOyTHX MPAKTUYHUX HABUYOK IIiJ 4ac
BUKOHAHHS 3aBJIaHb CAMOCTIHHUX POOIT.

3apaxyBaHHSI KPEIUTIB HABYAIHLHOTO KypCy MOYIJIMBO TUTHKHU MICIHISI JOCSITHEHHS
pe3yabTariB, 3amanoBanux PITH/I, mo BupakaeTbcsi B OHIN 3 MO3UTUBHUX OIIHOK,
nependadeHnx YUHHIM 3aKOHOJJaBCTBOM.

dopMa KOHTPOJIIO KOMOiHOBaHA!
e mucbMOBa (OPOPMIICHHS 3BITIB, MMCHMOBI BIJIMOBIAl HA KOHTPOJIbHI MUTAH-

HsI BUKOHaHHS SaBI[aHB);
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e ycHa (B1AMOBIAI HA KOHTPOJIbHI MUTAHHS, 3aXUCT pedepaTiB);

e TecToBa (MOIYJIbHI KOHTPOJBHI TECTOBI pOOOTH, BUKOHAHHS OJIMITIaTHUX

3aBJIaHb).

KpuTepii oniiHiOBaHHA BUKOHAHHS PO3PAXyHKOBHX 3aBJIaHb

3I[06YB3‘{ I[GHHO‘I‘ (I)OpMI/I HaBYaHHA Ma€ BUKOHATH YOTHPHU 3aBJAdHHA THUIIOBOI'O

pPO3paxyHKy Ta OJHE IHIWBIAyalTbHE 3aBAaHHS, III0 HAPAXOBYIOTh B cO01 5 3a7ad, 3ri-

IHO iHAMBiAyanbHOrO rpadiky. KoxkHa po3paxyHKOBE 3aBAaHHS OLIIHIOETHCS MaKCH-

MyM y 12 6aniB. 3arajioM 3a po3paxyHKOBI 3aBJIaHHS MOXKHA OTPUMATU MakCUuMyM 60

OaJiB.
Ta6mus 7.1
@®opMHU KOHTPOJII0 BUKOHAHHA PO3PaXyHKOBHX PoOIT,
IX OiHIOBAHHS
Buxkonanusi
po3pz;)x0y§:01mx Kpurepii ouinroBanus

12

Po6ota BukoHaHa y BcTaHoBIeHUM TepMiH. CTyA€HT CaMOCTIITHO
BU3HAYa€ THUIT 3aJadl 1 palioHaIbHO po3B’s3ye ii. Moxe
PO3B’s13yBaTH KOMOIHOBaHI1 3a7a4i. 3BIT BIJANOBIIa€ BCTAHOBJICHUM
BHMOTaM.

10

Po6oTta BuKkOHaHa y BCTaHOBJIEHHUM TepMiH. CTYJEHT panioHaIbHO
po3B’s3ye 3amadl. Moxke po3B’si3yBaTH KOMOIHOBaHI 3ajadi. 3BIT
BI/IIOB1/Ia€ BCTAHOBJIEHUM BUMOTaM.

Po6ota BukOHaHa 3 MOPYIICHHSM BCTaHOBJIEHUX TepMiHiB. CTy-
JCHT HaBOAMUTH MOTPiOHI popMynu. Po3B’s3ye 3amauy KOPUCTYIO-
9uCh anroput™MoM. CKIIaJIeHU# 3BIT MICTUTh HETOYHOCTI Y BUCHO-
BKaX Ta MMOMUJIKU

Po6oTta BHKOHaHa 3 MOPYIICHHSM BCTAaHOBJIEHUX TepMiHiB. CTy-
JEHT HaBOJUTh NMOTPIOHI popmynu. Po3B’s3ye 3amauy 3 moMuiKa-
MU.

CTyaeHT ckliajjae CKOpOYEHY YMOBY 3ajiadi, poOUTh OOUYMCICHHS
JIUTIIE 32 TOTOBOIO (hOPMYJIOTO.

CTyneHT He po3B’sI3ye€ 3a/1aui.

Maxkcumanvua oyinka cmyoenma 3a OAHUL KOMNOHEHN NPOSPaMu
60 6anie (5 3ae0anv no 12 banis).
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KpuTtepii oniHIOBaHHS BUKOHAHHS KOHTPOJILHUX 3aB/JaHb (3204Ha (popmMa)
CTyneHTH 3a0YHOTO BIJJIIJICHHS BUKOHYIOTH TPU KOHTPOJBHI POOOTH 3TiAHO
IHAMBIAYaTbHOTO BapiaHTy, SKUM BIANOBITAE MOPSAKOBOMY HOMEPY 31 CIHCKY Y

XKypHauTi, B 00’emi 12 3a71a4 3 BIAMOBIIHUX TEM 3aHATTS Ha OJIHY KOHTPOJIbHY po0O-

Ty.

Tadomus 7.2

K/p KpwuTepii oninioBaHHS

Po6oTta BukoHaHa y BcTaHOBIEHUHM TepMiH. CTyI€HT CaMOCTIHHO BU3HA-
20 | yae TUM 3a7ad4i 1 pamioHaIbHO PO3B’A3YeE 1i. Moxe po3B’s13yBaTH KOMOIHO-
BaH1 3a7a41. 3BIT BIAMNOBIJIa€ BCTAHOBJICHUM BHMOTaM.

Po6oTta BUkoHaHa y BcTaHOBIEHUH TepMiH. CTyIEHT palioHaIbHO

16 | po3B’sa3ye 3anaul. Moxe po3B’si3yBaTH KOMOIHOBaHI 3a7a4i. 3BIT BiJIMOBI-
JTa€ BCTAHOBJIEHUM BHMOTaM.

Po6oTa BiUKOHAHA 3 MOPYIIEHHAM BCTaHOBJIEHUX TepMiHiB. CTyI€HT HaBO-
12 | nuth noTpiOHI popmynu. Po3B’s3ye 3a1a4y KOPUCTYIOUHUCH AJITOPUTMOM.
CkJiafieHui 3BIT MICTUTh HETOUYHOCTI Y BUCHOBKAaX Ta MOMUJIKU

Po6oTa BUKOHaHA 3 TOPYIIEHHSIM BCTaHOBJIEHUX T€PMiHIB. CTyJIEHT HAaBO-
JUTh NOTP10H1 hopmyu. Po3B’s13ye 3a/1auy 3 HOMUIIKaAMHU.

CryneHT ckiiajiae CKOpOUYEHY YMOBY 3ajiadi, pOOUTh OOYUCIICHHS JIUIIIE 32
TOTOBOIO (HOPMYJIOKO.

0 CTyneHT He po3B’s3ye 3aadi.

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

8. KpuTepii ouiHioBaHHsI pe3yJibTATiB HABYAHHS
3100yBau Mae BIAMOBICTA HA IT’STh TECTOBUX 3aBAaHb 3 TCOPETUYHUX 3HAHb 3
YJITKUM ITOSICHCHHSIM Ta BUPIIIUTH TPH IpaKTH4YHI 3a1a4i. KokHa BiAIOBiIb Ha TeC-
TOBI 3aBJIaHHA OIIHIOETHCA MAKCUMYM Yy 2 0aju, BUPIIIEHHS KOXHOI MPaKTUYHOI 3a-

naui —y 10 6amniB. 3aramom 3a ek3aMeH MOKHA OTpuUMaTH MakcuMyM 40 Oais.

Taomung 8.1
Kpurepii oniHroBaHHS BiNOBii HA TECTOBI NMTAHHS HA eK3aMeHi
BinnosBinnb
Ha TeCTOBI Kpurepii oniHioBaHHS HAa eK3aMeHi
MUATAHHSA
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BiamoBinp HaaHa mpaBUiIbHA 3 YITKUM TTOSICHEHHSIM.

BiamoBine npaBuiibHa, ane 0e3 MOSCHEHHS.

Bignosiae He HajlaHa B3arajii abo HeNpaBUJIbHA.

Makcumanvna oyinka cmyoenma 3a 8i0no8iov Ha ycHi numanus 10
banise (5 numanws no 2 b6anu).

Tadomurs 8.2

Kpurepii oiHiOBaHHA pilllIeHHS MPAKTUYHOI 32/1a4i HA eK3aMeHi

Pimennst
NMPAKTUYHOL Kpurepii oiHioBaHHS HA eK3aMeHi
3agaui

PimieHHs mpeacTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MAJTIOHKOM Ta

10 MOSICHEHHSIMHU, BIJMOB1/Ib MPaBUIIbHA, MPABUJIBHO BUKOHAHO JIOBE-
JICHHS
PimeHHs mpeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMHA MaJIOHKOM Ta

9 MOSICHEHHSIMH, Bi/IMOBiIb MPaBWIbHA, HEMPABUILHO BUKOHAHO J0-
BEJICHHS
PimenHs npeactaBiene y BUTIsAI GopMyIl, TPaBUILHO BUKOPUCTA-

8 HUX, 3 YITKHMH MaJIFOHKOM, aji¢ 06€3 MOsICHEeHb, BIAMOBIAb MPaBUIIb-
Ha.

7 PimeHHs mpencTaBiieHe TTOBHE, 3 HEYITKUM MaJIOHKOM Ta TIOSCHEH-
HSIMH, BIJITIOB1/Ib PAaBUJIbHA, HE BUKOHAHO JIOBECHHS
PimenHs npencraBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MOSICHEHHSIMH,

6 BIJIMTOBI/Ib HEMIPABUJIbHA Y 3B'A3KY 13 MOMUIIKAMH MPU BUKOHAHHI PO-
3paxyHKIB.
PiieHHs npeactaBieHe y BUISAl GOpMyIl, TPaBUILHO BUKOPHUCTA-

3) HUX, aje 0e3 MOsICHEHb, BIAMOBI/b HEMPaBUJIbHA Y 3B'SI3KY 13 TOMU-
JIKaMH MPY BUKOHAHHI pO3pPaXyHKIB.

3 Pimenns npezacrasiene y BUMIIAA1 GOpMyI1, OUIBII HIXK HAIIOJIOBUHY,
BIJITTOBIJIb HEMIPaBUJIbHA.

5 PimienHst npeacrapieHe HEMOBHE y BUTTISAI (POPMYJT 3 HEUITKUM I10-
SICHEHHSIM, TIPaBUJIbHA BIAMOBIIb BIJICYTHSI.

1 PimieHHsa mpencTaBiieHe HEMOBHE, OLIBII HIK HAINOJIOBUHY, MPaBU-
JbHA BiJIMOBIH BIJICYTHS.

0 Pimennst He mpeacTaBieHe B3araji ab0 HEMOBHE, MEHIN HiX HaIlo-

JIOBUHY.
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Maxcumanvua oyinka cmyoeuma 3a 3aoa4i 30 6anie (3 3a0aui no 10

banis).
Tabnumsa 8.3
JlenHe BigmiICHHS 3a04He BIIIJIEHHSA
Kinb- Bun po6otu Kinb-
Bung po6oTtu KICTh KICTh
OaJiB OaJiB
Moayas 1
3M 1 Turnoswuii po3paxyHoK 2, 24 KoHntposbsha poboTa 1 20
3aBmanus 1-2
3M 2 Tunowit pospaxyro 2, 24 | KouTtpoarsHa pobota 2 20
3aBnanng 3-4
3M 3 LI;H;/I BULYQJIBHE 3apAan- 12 | KontponbHa pobota 3 20
[Tincymxo-
BUil KOHT- | Ex3ameHn 40 Ex3amen 40
pOJIb
Cyma 100 100
Tabmnus 8.4

Po3noain 6aJuiB 3a gopmMaMu KOHTPOJIIO

DopMa KOHTPOJIIO

MakcuMaJbHA KIJIBKICTH 0aJ1iB

Jdenna ¢popma

3aouna ¢opma

BukonanHs  po3paxyHKoO-

BUX 3aBAaHb

5 x 12 6amiB = 60 6amB

3 x 20 6amiB = 60 GamiB

Biamosige Ha TECTOBI IH-

TaHHSI HA eK3aMeEHl

5 x 2 6amu = 10 OamiB

5 x 2 6amu = 10 OamiB

20




BukoHnanHus MIPAKTUYHO1

3a7a4l Ha eK3aMeHi

3 x 10 6amis = 30 OaniB

3 x 10 6amis = 30 OaxiB

Bcworo

100

100

9. IncTpymMeHTH, 00JIaIHAHHSA TAa POrpaMHe 3a0e3neYeHHsl, BUKOPUCTAHHS AKUX

nepeadavac HaBYAJIbHA TUCIUILIIHA

1. OnopHuii KOHCIEKT JIEKI[iH 3 JTUCIUIUIIHU B €JIEKTPOHHOMY BapiaHTI.

2. MetoauyH1 BKa3iBKM Ta 3aBAaHHS 0 BUKOHAHHS 1HJIUBIAYaJbHUX POOIT 3

JTUCIUTUIIHYU B €JICKTPOHHOMY BapiaHTI.

3. HaByasibHi OCIOHMKY 711 1HIMBI1AYyalbHOI POOOTH CTYJIEHTIB 3 KypCy BH-

101 MAaTEMATUKHU.

4. JIexuiifH1 AEMOHCTpAITi.

10. PexomenoBani qpkepesia ingopmanii

OcHoBHA

1. Buma matemartuka: [HTerpanbHe yucieHHst QyHKIi ojHiel 3MiHHOL. [(u-

depenmianbai piBHAHHA : HaBuanbHUN MOCIOHUK JJIS CTYACHTIB TEXHIYHUX CIIellia-

aeHOCTel / Y. ['M. Kymuk, O.1. Kynumk-/JIuBynscbka, H.B. Crenanenko, H.I1.

Apema — K.: HTYY «KIII». —2016. - 278 c.

2. Buma maremaruka: HaBuansHO-MeToquuamnii komruieke / Jlyoinina O. B.,

Maxwuusa T. A. — Kuis. — 2016. — 204 c.

3. T'ycak JLII., I'ymiBata 1.O. Buma ta npukiagHa MaTeMaTHKA: MPAKTUKYM.

Binnums: Bumasanyo-penakmiianii Bignia BTEI KHTEY, 2018. 176 c.

4. EnemenTu BuIoi marematuku: HaBu. nocioHuk / H. E. Konapyk, M. M.

Mansp, B. B. Hikonenko, M. M. Illapkani. — Yxropoa, Bunasaunreo YxkHY "T'o-

Bepaa", 2017. — 124 c.
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5. Kaxyra H.JI. Buma matematuka (npaktukym) Yactuna 1. Bektopu i1 koop-
muHatu. [loxigHa Ta ii 3actocyBaHHs. IHTerpan i Horo 3actocyBanHA. Jludepen-
1iajgbHil piBHSIHHA. EnemenTu teopii iiMoBipHOcTel. IIpaktukym st ¢hopMyBaHHS
KOMIIETEHTHOCTEH cTyAeHTiB. KuiB : YHiBepcuter exonoMmiku Ta mpaBa «KPOK»,
2017.-95c.

6. MaremaTuka B TeXHIYHOMY YHiBepcuTeTi [ EnekTpoHHuit pecypc] : mapyu-
uHuk / I. B. Anekceesa, B. O. TINaiineit, O. O. JIluxosuunwuii, JI. b. ®egopona ; 3a pexn.
O. I. Knecona ; KIII im. Iropst Cikopcbkoro. — EnektponHi TekctoBi aani (1 daiin:
6,84 Mo6aiit). — KuiB : KIII im. Iropst Cikopcbkoro, 2021. — T. 3. — 454 c.

7. CepreeBa JI.LH. Buina maremartuka i cratuctuka. Yactuna 1. Marematuu-
HUM aHalli3: HaBYaJbHUW MOCIOHUK IS CTyACHTIB [-ro apmaneBTHUHOTO (aKyib-
TeTy 3amnopi3bkoro aep;kaBHoro meauunoro YHiBepcutety / JL.H. Cepreesa, O.€.
[Ipoxomuenko. — 3anopixoks: 2019. — 118 c.

8. Topsuuk [.0. Buma matemarnka: HaBuaabHUM 1ociOHuK / JI.O. TopsHUK.
— Xapkis: XJYXT, 2019. — 150 c.

JlonmomizkHa

1. JludepeHuianbHe Ta iHTErpadbHe YUCICHHS PYHKI1N o/HI€T 3MIHHOI. / L.V,
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
HudepenuianbHe Ta iHTErpajabHe ducieHHs (QyHKIIH onHiei 3MiHHOI. HaBuanbHwmii
nocionuk . — X.: THY XTI, 2017. — 324c. (aHTII. MOBOIO)

2. 30ipHUK 3a/1a4 i BOpaB 31 CHEMiadbHUX PO3IUTIB BHUIOI MaTEMaTHKH IS
CTYJCHTIB TeXHIUHUX criemianbHocTel [Enextponuit pecype] / HTYVY «KII» ; ykna.
3. I1. Opaounceka, JI. A. Penera. — Enexrponni Texcrosi gasi (1 daitr: 9,8 Moaiit). —
KwuiB : HTYYVY «KIIlI», 2016. — 43 c.

3. HecrangapTtai Ta omimmiaaHi 3a1a4i 3 areOpy Ta aHATI3Y: MPAKTUKYM IS
MIATOTOBKHU CTYyACHTIB 1-ro kypcy [EnexrtponnHwmii pecypc| : HaBYaJIbHHI MOCIOHUK
st ctynenTiB ctynens 6akanaspa / KIII im. Irops Cikopcebkoro ; yknaa.: C. B. boa-
Hapuyk, M. K. Ineenko, T. B. Manosiuko, B. B. [laBnenkoB, A. B. CuporeHko —
Enexrponni Texcrosi gani (1 ¢aiin: 1,33 Moaiit). — Kuis: KIII iM. Iropst Cikopck-
koro, 2020. — 183 c.
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Indopmauniiini pecypcu B Internet

1. bibmiorexka HarioHaIbHOTO YHIBEPCUTETY KOpabiaeOyayBaHHS IMEHI aamipalia

Makaposga.

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

calculus-fall-2007/video-lectures/ITepeniku HaliOHAIBHUX CTaHAAPTIB, IKi B pa3i J10-

OpOBLIBLHOTO 3aCTOCYBaHHS € JOKa30M BIAMOBITHOCTI MPOAYKIlI BUMOTaM TEXHIYHUX

peTrIaMeHTIB https://data.gov.ua/dataset/6a813896-efe9-4686-845f-534bff4beOb3
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11. 3minM Ta JONOBHEHHS
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