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Beryn

AHOTANIIA

Hasuanpaa gucrurunina "Buma marematuka [" € oaHi€O 13 CKIIAZOBUX KOM-
IJICKCHOI MIATOTOBKH 3/100yBayiB mepiioro (0akaaaBpChKOTo) piBHS BHINOI OCBITH
ranmysi 3Hanb 14 "Enextpuuna iHxeHepis " crneuianbHOcTi 144 "Temnoenepreruka'
OCBITHBOI nporpamu "TemnoeHepreTuka'.

BoHa € TeopeTnyHOI0 OCHOBOKO MaillOyTHHOI Mpo(eciiiHOi AISAIBHOCTI Ta Oma-
HYBaHHS HaBHYOK, HEOOXITHUX IS MOJANBIIOr0 HaBuaHHs. [1i yac BUBUYECHHS TucC-
IUIUTIHU Y CTYJICHTIB (JOPMYETHCS CUCTEMA TEOPETUYHUX 3HAHD 1 MPAKTUUYHUX HABH-
YOK 3 MHUTAaHb CAMOOPTaHi3alli CTyA€HTa B OCBITHbOMY CEpPEIOBHUIIl, OCBITHHOI
JTISJIBHOCTI Yy 3aKJaJii BHINOI OCBITM Ta CTBOPEHHI I1HJMBIAyaJIbHOI OCBITHBOT
TpaekTopii. OmanyBaHHs KypCy 03HaMOMIIIOE CTYICHTIB 3 TPUHOMaMH JTOCTIIKEHHS 1
pPO3B’sA3yBaHHS MaTEMaTUYHO (POPMaIII30BAHUX 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 SIBUI B MPOIIECI MOIIYKY ONTUMAJIbHUX PIlIeHb, BUOOPY HAWKpaIIuX
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-

JIM, HaOJIMKEeH1 OOYMCIICHHS.



Abstract

The discipline "Higher Mathematics I" 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: 1-i 1-i

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:
3aik

dopMa KOHTPOJTIO: KOM-
OiHOBaHAa




2. MeTa BUBYEHHS HABYAJILHOI AMCHUILIIHA

PoGoua mporpama HaBuajabHOI AUCHUIUIIHM ''Buia martemarnka I ckiageHa
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 BuBUYEHHS auciuiuniag "Bumia Mmarematuka [" € dhopmyBaHHs y cTye-
HIB BIAMOBIHO O OCBITHBO-TIPO(ECIITHOT MPOTrpaMu TAKMX KOMIIETEHTHOCTEM:
e 31aTHiCTHL PO3B’SA3yBaTH CKJIAJIHI 3arajibHi, CIemiaai3oBaHl 3ajadi Ta
MPaKTUYHI TpoOJIeMH TEIUIOCHEPIeTUYHO1 raidy3l y Mpolleci HaBYaH-
Hf, 110 nependayvae 3aCTOCYBaHHSI MEBHUX TEOPI Ta METOMIB EJIEKT-
PUYHOI 1HXKEHEPIi 1 XapaKTEePU3yEThCs] KOMILJIEKCHICTIO Ta HEBU3HAYCHI-
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 Mporpam-
He 3a0e3neyeHHs [JIsl BUPIIIEHHS 1H)XKEHEPHUX 3aBJaHb B TEIUIOCHEpre-

tauHiK ramysi (PK 1).

3. IlepenyMoBH /11 BUBYEHHS AMCHUILTIHA

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

HOTO IIKIIBHOTO KypCy MaTeMaTUKH; IeAKl IOHSTTS Ta 3aKOHU 3 Kypcy (pi3uku.

4. OuikyBaHI pe3yJIbTATH HABYAHHS

BuBueHHs HaBYalbHOT AUCIUILIIHU Tependadyae GopMyBaHHS Ta PO3BUTOK Yy

CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:



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

JOCATHEHHS pe3yJNbTaTiB ocBiTHROI mporpamu (ITPH1).



5. IIporpama HaBYAJIBHOI IMCUUILIIHA

Monayas 1.
3micToBuii Moay.ab 1. JliniiiHa Ta BeKTOpPHA anredpa.

Tema 1. MaTpuui Ta il HaJ HUMHA

Martpuui. [ii Hag Matpunsmu. Busnaunuk matpuii. O0epueHa matpuns. [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’si3yBaHHsI CUCTEM JIiHIHHUX PiBHAHb

Cucremu niHiiHUX piBHSAHB. Teopema Kponekepa-Kamnemm. Po3B’s130k kBajapa-
THOI CUCTEMHU JIHINHUX piBHSAHb. MaTpuunuii meton. @opmynu Kpamepa. OgHopiH1
cucremu. [1, ¢.81-96], [2, ¢.26-36], [3, ¢.39-50], [4, c.17-25], [7, c.145-157], [9, c.7-
11].

Tema 3. BexkTopu Ta aii Hax HUIMH

CkansipHi 1 BeKTOpHI BenmuuHU. JIiHIMHI oneparii Haa BekTopamu. [Ipoekiis
BEKTOpa Ha Bich. BrmactuBocTi mpoekiiil. JiHIHO 3aneXHl Ta He3aJeKHI CUCTEMHU
BekTopiB. basuc. Po3kinan Bekropa 3a 6azucom. OpToHOpMOBaHUM 6a3uC Ha IJIOMIKHI
1 y mpoctopi. Bektop B mekapToBiii cucremi koopauHart. [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 MilIaHWH 100y TOK BEKTOPIB

BekTopHuii 100yTOK ABOX BEKTOPIB, HOTO BJIACTUBOCTI, BUPA3 Y KOOPAUHATAX.
[Inoma TpuKyTHHKA, 3aJJaHOTO KOOpJIWHATaMM BepIIUH. Mimanuii 100yTOK TPhOX
BEKTOPIB, IOT0 BJIACTUBOCTI, BUpa3 y kKoopauHarax. O0’em TeTpaesapa, 3aJaHOTO KO-
opauHatamu BepmaH. [1, ¢.13-21], [2, ¢.51-55], [4, ¢.30-39], [5, c.13-21], [7, c.251-
253], [9, c.11-15].

3micToBHIT MOAYJIb 2. AHAJIITHYHA FeOMeTPist

Tema 5. Jlinii Ha NUIOIMHI Ta IX PIBHAHHA

3amanns (iryp piBHSHHAMH Ta HEPIBHOCTSAMU. PIBHSIHHS JiHIT y MOJISPHUX KO-
opauHatax. [lapamerpuuni piBHSHHS JIiHIi. PIBHSHHS MpsAMOT Ha MJIOIIMHI. TUIOIMIMHI
[1, c.34-52], [2, c.55-71], [4, c.41-47], [7, ¢.335-344], [9, c.15-21].

Tema 6. Jlinii Apyroro nopsiaxky



Eninc, rinep6ona, napa6ona. IX kaHOHiuHi PiBHAHHS Ta BIacTHBOCTI. [Ipukia-
IV 3BEJICHHS PIBHSHB KPUBHX JPYrOro MOPSAKY J0 KaHOHIYHOTO BUTIsmy. [1, ¢.59-
81], [2, ¢.71-80], [7, ¢.348-356], [9, c.15-21].

Tema /. IlpsiMa Ta MUIOLIMHA B IPOCTOPI

PiBusnHS nipsmoi B mpoctopi. PiBHsSHHS 1iommHU. B3aeMHe po3TantyBaHHS
JIBOX IUIOIIMH Ta ABOX MpsiMUX y mpoctopi. Kyt Mixk Humu. Bincranp Bijg TOUKH 10
TUTONIMHM Ta J0 NpsMOi Ha rutomuHi. [2, ¢.86-93], [7, ¢.373-378], [9, c.15-21].

Tema 8. IloBepxHi Apyroro nopsiaky

Humuapuuni, koHiyH1 noBepxHi. Cdepa, emincoin. OAHONMOPOKHUHHUN, BO-
MOPOXXHUHHUH TimepOosoinu. EminTuunuii, rinepOoniuauii napabonoinu. [2, ¢.81-
86], [7, ¢.380-390], [9, c.15-21].

3microBuii MoayJib 3. ludepennianbHe YUCIeHHS

Tema 9. I'pannus QpyHKUII HenepepBHOI0 APryMeHTy

UYucnoBa mocnioBHICTh Ta ii rpaHuns. O3HAueHHsS TpaHMIll, T€OMETPUYHE
TiaymMadeHHsa. Teopemu npo rpanuui. Ilepma ta apyra Baxnusi rpanuul. OIHOCTO-
ponHi rpanui ¢yHkii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh ¢pyHkuii. Touku po3puBy T2 ix Kiacudikauis

Henepeppricts dyHkmii B Tourt. Jii Hax HenepepBHUMH (PyHKIIsIMU. Touku
Ky. [4, c.51-67], [8, ¢.8-23], [9, 21-25].

Tema 11. [Toxinna pyHkuii, npaBuiia 1udepeHilOBAHHS
HUW Ta reomeTpuyHuil 3mict. OcHOBHI npaBuiia audepeniiitoBanus. Judepeniriro-
BaHHs HESBHO 1 MapaMeTpUYHO 3afaHux ¢yHkin. [4, ¢.73-83], [5, ¢.21-43], [8, ¢.23-
38], [9, ¢.25-30].

Tema 12. Iudepenuian pyHkiii, i1oro 3acTocCyBaHHs

HMudepenmian QyHKIii, #OT0 T€OMETPUYHUNA 3MICT Ta BIACTHBOCTI. 3aCTOCY-
BaHHs AudepeHIiiaia 10 Ha0amKkeHux obouncieHb. [IpaBuno Jlomitans. [4, ¢.83-90],
[5, c.21-43], [8, c.38-48], [9, ¢.25-30].

Tema 13. HocainxenHss GyHKILii 32 10110MOT010 MOXiAHOI

10



[HTEepBaIy MOHOTOHHOCTI, eKCTpeMyMH (YHKII. OMyKIiCTh, BTHYTICTb KpH-
BUX, TOYKU NIEPETHHY. ACUMITOTH, JOCTIDKCHHS Ta T00ya0Ba rpadikiB QyHKIIIH. [4,
¢.91-101], [5, ¢.21-43], [9, ¢.25-30].

Tema 14. IHonsaTrs QyHKUIl 0araTboX 3MiHHMX

dyHKIIiT 6araTh0X 3MIHHUX: 03HAYCHHs, 00JacTh BU3HaYeHHs. ['padik QyHKIi
IBOX 3MiHHUX. I'panuils GyHkmii 1Box 3MiHHKMX. YacTuHHI noxigHi. [5, ¢.21-43], [8,
c.48-57], [9, ¢.30-32].

Tema 15. {udepenniiioBHicTh QyHKIIIiT 0araTh0X 3MiHHUX

[ToxinHa GyHkuii 1BoX 3MiHHUX. [loBHMI Audepeniian Ta loro 3B’ 430K 3 yac-
TUHHUMH noxigHumu. Iloxigna ckmanenoi ¢pynkuii. HesBH1 ¢ynkmii. Jlotuuna mio-
IIMHA Ta HOpMaJib J10 moBepxHi. ExcTpeMymu QyHKINT 1BOX 3MiHHUX. [5, ¢.21-43], [9,

c.30-32].

Tabmuus 5.1.
TeMaTHYHHNI IJIAH HABYAJBLHOI JUCIUILIIHA
HazBu 3MicTOBUX MOJIYIIB 1 TEM KinbkicTs rogun
JieHHa opma 3a04Ha popma
y TOMY YHUCII y TOMY YHUCII
o o
3 . 5 &
W P ¥ | o ; e P X (=}
S| B|E| 8|S | 2|8 |8 |8 |F
Monayas 1. Buina maremaruka I
3micToBuii MoayJb 1. JliHiliHA Ta BeKTOpHA ayredpa
Tema 1. Matpuiii Ta aii HaJT HUMHA 71212/-13]|8]2 } . 6
Tema 2. Po3B’s3yBaHHS CHCTEM
o . 171212 |-|3 |7 |- |-]-17
JIHIAHUX PIBHAHb
Tewma 3. Bextopu Ta aii Haj HUIMEU 8|l2(2|-|4|8|-]2]-1]6
Tema 4. BexkropHuili Ta MimIaHUN
. 8|22 -4 | T |- |-]-17
100yTOK BEKTOPIB
Pa3om 3a 3micToBuM moayJem 1 30/8|8|-|14|30] 2 2| - |26
3MicToBMiI MOAYJIb 2. AHANIITUYHA T€OMETPIs
Tema 5. Jlinii Ha toumwHl Ta ix | 7 (2 |2 |- 3 | 8 | 2 - - 6
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PIBHSIHHS
Tema 6. JIiHii 1pyroro mopsaky 7122 30 7| - 7
Tema 7. [Ipsima Ta miommHa B MMpo-
' 8122 4 | 8 | - 6
CTOpi1
Tema 8. [ToBepxHi apyroro mopsaky | 8 | 2 | 2 4 | 7 | - 7
Pa3om 3a 3micToBUM MoOayj1eM 2 3088 14 | 30| 2 26
3micToBuii Moayab 3. JludepeHiiaibHe YUCICHHS
Tema 9. I'pannia KI1 Hemepe-
P bys P 8122 4 18| - 8
PBHOTO apTyMEHTY
Tema 10. HenepepBHicTh (yHKIIII.
o 8122 4 |8 - 8
Touku po3puBy Ta ix kmacudikaris
Tema 11. Iloxigaa KI[li, TIpaBH-
. dyH P 8122 4 110 2 8
7a TuQEepeHIIIIOBaHHS
Tema 12. [dudepenuian ¢yHkuii,
roro 3actocyBanHs. OcHOBHI Teo-| 8 | 2 | 2 4 |18 - 8
peMu TudepeHItiaaTbHOr0 YHCISHHS
Tema 13. JlocmimxeHnns: GyHKIN 3a
. 8122 4 110 - 8
JIOIIOMOT 00 TOX1HOL
Tema 14. Tlonsarrs ¢yskiii 6araTb-
. 1012 |2 6 | 8| - 8
OX 3MiHHHUX
Tema 15. JludepeHimiiioBHICTh
. . 102 |2 6 | 8| - 8
byHKIII 6araThoX 3MIHHUX
Pa3om 3a 3micToBUM MoayJiem 3 60|14 |14 32 60| 2 56
Y eboro roHH 120/ 3030 60 | 120 | 6 108

12



Temu NPAKTUYIHHUX 3aHATH

Tadomurs 5.2

KinpkicTs roauu

Ne 3/m Hasga temn Henna ¢op- | 3aouna
Ma dbopma
Moayas 1
3micToBuii Moayab 1. JliniliHa Ta BeKTOpHA anredpa
BusnauHuku Apyroro ta TpeThOro MOPSAKY,
1 BJIACTUBOCTI BH3HAYHUKIB. J[ii Hajy Mart- 2
puisiMu. OGepHeHa MaTPHULISL.
Po3p’s3yBanna CJIAP matpuuaum mMetonom
2 |Tta 3a Qopmynamu Kpamepa. OnHopimni 2
CJIAP. 9
JliniitH1 omeparii Haa BekTopamu. Koopau-
3 | HaTH Ta MOJJb BEKTOPA. HarmpsiMmHi kocuny- 9
cu. [loxin Bigpi3ka y 3aJaHOMY BIJHOIICHHI.
Ckaysipauii 10OYTOK BEKTOPIB.
4 BekTopHuii Ta MimaHuil J1O00YTKH BEKTOPIB, 2
1X 3aCTOCYBaHHS.
Bceboro 3a 3microBuii MoayJs 1 8 2
3MicToBHIT MOAYJIb 2. AHATITUYHA TEOMETPIs
JIinii ta ix piBHsAHHS. ['eoMeTpuyHUIl 3MICT
5 piBHsiHb.  [lomsipua  cucrema.  IlomsipHi 2
piBHsSIHHS JiiHII. PIBHSIHHSA mOpsiMoi Ha 1UIO-
[AH]
5 JIinii gpyroro mopsAxy: eminc, rinepoodna, 2 2
napabouia.
7 [Tnomuua y mpoctopi. [Ipsma 1 mionmHa y 9
MIPOCTOPI.
8 | [loBepxHi Apyroro mopsKy. 2
Bceboro 3a 3micToBuii MOaYJIb 2 8 2
3micToBuii Moayab 3. JludepeniianpbHe YucaeHHs
9 OyHKIsA, 00JaCTh BU3HAYCHHS, IMO0YI0Ba 2
rpadikiB. OOUMCIEHHS TpaHUllb (PYHKITIH.
10 | HemepepBHICTb, TOYKH PO3PHBY. ) 2
11 ['eomeTpuynmii 1 Pi3UUHUNA 3MICT MOXITHOI. 5

13



Texnika nudepeHIiroBaHHs.

Judepenitian, 3aCTOCYBaHHSA y HaOIMKEHUX

12| o6uncnennsx. Ipasuio Jlomitas. 2
HocmimkenHass  ¢GyHKII 32 JOMOMOTOIO
13 | noxinuux. 2
OOnacTe BHU3HAYEHHS, 4YACTUHHI ITOXI1JHI
¢GyHKIIi1 6araTbOX 3MiHHUX.
14 2
Hudepenmian QyHkiii a8ox 3MmiHHUX. Jlo-
15 |THYHA IUIONIMHA Ta HOPMalb JI0 TOBEPXHI. 2
Excrpemymu ¢yHKIII1 1BOX 3MIHHUX.
Bceboro 3a 3microBuii MoayJib 3 14 2
Pa3om 30 6
Temu 1a00paTOpHUX 3aHATH
He 3amnanoBaHi.
CamocriitHa podoTa
Tabnuns 5.3
3aBaaHHA 1J1 caMOCTiiiHoT podoTHn (1eHHa popma)
KimpkicTh
T'OJUH
No
/ HazBa temu
3/11 [Jenna ¢popma
1 | IlizroToBKa [0 JIEKIIIH 15
2 | ITigroToBKa 10 MPAaKTHYHUX 3aHAThH 15
3 | Bukonanns Tumosoro po3paxyHky Nel(3aBnaunns 1-4). 20
4 | Buxonanus [HouBigyansHOTO 3aBaaHHS Nel 10
Pa3zom 60
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Tadomuis 5.4

3aBaaHHA 119 caMOCTIHOI podoTH (3a04uHa popma)

Kinekicts
No TOONH
) Ha3zBa Temu

3/11 3aouHa Gopma
5 | IligroroBka 10 JEKIII 20
6 | [linroToBKa 10 MPAKTUYHHUX 3aHSAThH 28
7 | KonrponsHa poboTa Ne 1 20
8 | KonTpoasna pobota Ne 2 20
9 | KonTpoasHa poboTta Ne 3 20

Paszom 108

InguBinyajsbHe HAYKOBO-IOC/TIIHE 3aBJAAHHSI
He 3armmianoBano.

6. MeToau HaBYaHHS, 32C00M AIATHOCTUKM Pe3yJIbTATIiB HABYAHHS TA METO-

JIH iX IEMOHCTPYBAHHS

Halytts 3m100yBauamMu KOMIETEHIIIH 3a0e31euyeThCsl Yepe3 3aCBOECHHS HaBYa-
JLHOTO MaTtepialy y BUIVISIAL JIEKIIWHUX, MPAKTUYHUX 3aHATh, CAMOCTINHOI poOOTH
CTYJICHTIB Ta KOHTPOJBLHUX POOIT.

OCHOBHUMHU M€TOAAMH HABYAHHS 3 JUCITUTUIIHY €:

1. IosiICHIBAJIBLHO-LTIOCTPATUBHUH METOJ, 32 JOTIOMOTOI0 MOBITOMJICHHS Ta
3aCBO€HHSA 1H(QOpMAaIlii Ha JICKIIMHUX Ta MPAKTUYHUX 3aHATTAX CJIOBECHUMHU W HAOU-
HUMH 3aCO00aMHU.

2. IIpo6yieMHuUii MeTOd, KOJIM HAa MPAKTUYHUX 3aHATTSAX YTBOPIOKOTHCS TIOMIY-
KOBI1 CHUTYaIlli, PO3BUBAETHCS aKTUBHICTh, CAMOCTINHICTh, TBOPY1 3710HOCTI 3100yBa-
YiB OCBITH.

SIk HaouHMU MaTepiajl Ha JEKILIAX 3aCTOCOBYIOTHCS MYJIbTHMEINWHI Claiiin Ta
JIEKITIHHI IEMOHCTpAIIii.
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3 MeTOI0 pO3’ICHEHHS HANO1IbII CKJIAIHUX MUTaHb TUCHMILIIHY Ta IiIBUILICHHS
SKOCTI BUKOHAHHS 1HJIMBIAyaJdbHUX 3aBJaHb Ta TUIIOBUX PO3PaXyHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAUBIIyaJbHI KOHCYJIBTAIIlT 32 pO3KIag0M Kadeapu.

3aco0amMu AiarHOCTHUKM pPE3yJbTAaTiB HaBUYAHHS T4 METOJAMM iX JE€MOHCTPY-
BaHH €:

® BHUKOHAHHJ 3aBJIaHb HA MPAKTUYHMUX 3aHATTAX;

e odopmieHHS Ta 3aXUCT TunmoBoro po3paxyHky Ne 1;
e BUKOHaHHA [HaUBIiMyanpHOTO 3aBHAHHS Ne 1;

® PO3B’sI3aHHA ONIMIIIATHUX 3aBIaHb;

® KOHTPOJBHI TECTOBI pOOOTH.

1. DopMH MOTOYHOI0 TA MIACYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHSI CTyJIeHTa OIllHIoIThea 3a 100-0anpHOIO cucTeMor0 YHiBepcuTe-

Ty.
[TincymkoBa OliHKa HABYAJBLHOI'O KypCy BKJIIOYA€E B ce€0€ OIIHKU 3 MOTOYHOTO

KOHTPOJIIO 1 OL[IHKH 3aKJIOYHOTO 3Ky . Y KOKHOTO KOMIIOHEHTa CBOSI YacTKa B 3a-
TaJIbHIN CHCTEMI OILIHOK. Y MPOMDKHHX OIIHKAaX CTYJIEeHT Moxke HaOpatu 60 Oais.
[luroma Bara 3akJIFOUHOTO 3aJIIKy B 3arajbHId cucteMi omiHok — 40 Oanis. IIpaBo
3/1aBaTH 3aKJIIOUHUN 31K JA€ThCS CTYACHTY, SKUH 3 ypaxXyBaHHAM MaKCUMaJbHUX
OaJliB MPOMDKHUX OIIHOK Habupae He MeHme 40 G6aniB. [lincymkoBa oriHka HaBYa-
JBHOTO KypCY € CYMOIO MPOMIXKHUX OLIHOK 1 OI[IHKH 3aJiKY.

[ToTouHu KOHTPOJB Mepeadavae OMIHIOBAHHS TEOPETHYHOI MATOTOBKHU 37100y~
BauiB BUIOi OCBITH 13 3a3HAYEHOI TEMM Ta HAOYTUX MPAKTUYHUX HABUYOK TI1J] 4yac
BUKOHAHHS 3aBJIaHb CAMOCTIHHUX POOIT.

3apaxyBaHHS KPEAUTIB HABYAIILHOTO KYPCY MOKJIMBE TUTHKU TICHS JOCSITHEHHS
pe3ynbTariB, 3amnanoBanux PITH/I, mo BupakaeTbcsi B OHIN 3 MO3UTUBHUX OIIHOK,
nepea0auyeHuX YNHHUM 3aKOHOIaBCTBOM.

dopMa KOHTPOJIIO KOMOiHOBaHA!
e muchMOBa (0OPMIICHHS 3BiTiB, TUCHMOBI BIAMOBIAI HA KOHTPOJIbHI MUTAaH-
HSl BUKOHAHHS 3aBJIaHb);

e ycHa (BIJIMOBIAI HA KOHTPOJIbHI TUTAHHSI, 3aXUCT pedepaTiB);

16



e TecToBa (MOIYJbHI KOHTPOJbHI TECTOBI pOOOTH, BUKOHAHHS OJIMITIaJIHUX
3aBJIaHb).
Kpurepii ouiHIOBaHHSI BHUKOHAHHS PO3PaXyHKOBHUX 3aBJaHb

3n00yBay neHHOT (GOpMU HABYAHHS MAa€ BUKOHATU YOTHUPH 3aBIaHHS THIIOBOTO
PO3paxyHKy Ta OJIHE 1HJIWBIAyalbHE 3aBAaHHs, 1110 HAPaXOBYIOTh B c001 5 3a1ad, 3ri-
IHO iHAMBIAyanbHOro rpadiky. KoxkHa po3paxyHKOBE 3aBIaHHS OLIHIOETHCS MaKCH-

MyM y 12 GaniB. 3aranom 3a po3paxyHKOBI 3aBJaHHS MOKHA OTPUMATH MakCUMyM 60

Oauis.
Tabmuus 7.1
@®opMH KOHTPOJII0 BUKOHAHHSA PO3PaXyHKOBHX POOIT,
IX OLiHIOBAHHS
Buxkonanusi
po3pz;)x0yﬁl;;<013nx Kpurepii oniHroBanus

Po6ota BukoHaHa y BcTaHOBIIeHUM TepMiH. CTyAEHT CaMOCTIITHO
12 BU3HAYa€ THUIl 3a/Jadl 1 palioHaIbHO po3B’s3ye ii. Moxe
pPO3B’sI3yBaTH KOMOIHOBAaHI 3aj1aui.

Po6oTta BuKOHaHa y BCTaHOBJIEHHUI TepMiH. CTYJEHT palloHaIbHO

10 : . : :
po3B’s13ye 3anadi. Moxe po3B’sa3yBaT KOMOIHOBaHI 3aj1aui.

Po6ota BukOoHaHa 3 TOPYIICHHSM BCTaHOBJIEHUX TepMiHiB. CTy-
8 JIEHT HAaBOAWUTH MOTPIOHI dopmynu. Po3B’s3ye 3amauy KOpUCTYIO-
YHUCh AJITOPUTMOM.

Po6oTta BHKOHaHa 3 MOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTy-

6 JE€HT HaBOJUTh NOTPIOHI hopmynu. Po3B’sa3ye 3aauy 3 moMuika-
MHU.

4 CTyaeHT ckliajjae CKOpOYEHY YMOBY 3ajiadi, poOUTh 0OUYUCICHHS
JIUTIIE 32 TOTOBOIO (hOPMYJIOFO.

0 CTyneHT He po3B’s3ye 3a1aui.

Makcumanvua oyinka cmyoenma 3a OAHUL KOMNOHEHN NPO2PaAMU
60 banis (5 3ae0anv no 12 banis).

Kpurepii ouiHl0oBaHH BUKOHAHHS KOHTPOJILHHUX 3aBJAaHb (3a04Ha ¢opma)

CTyaeHTH 3a0YHOTO BIJJIJIEHHS BUKOHYIOTH TPH KOHTPOJIbHI POOOTH 3T1THO
IHIUBITyaJIbHOTO BapiaHTy, KU BIJIMOBIJA€ MOPSJIKOBOMY HOMEpPY 31 CIIUCKY Y

KypHayi, B 00’eMi 12 3a1a4 3 BIAMOBITHUX TE€M 3aHATTS HA OAHY KOHTPOJLHY PoOO-

Ty.
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Tadomus 7.2

K/p

KpwuTrepii oninioBaHHS

20

Po6ota BukoHaHa y BcTaHOBJIeHHM TepMiH. CTYIEHT CaMOCTIIHO BU3HA-
Yae TUI 3aj]adi 1 palioHaIbHO PO3B’s3ye 1. Moxke po3B’si3yBaTH KOMOIHO-
BaHl1 3a7a4l. 3BIT BIAIOBI1Ia€ BCTAHOBJIECHUM BHUMOTaM.

16

Po6ota BukoHaHa y BcTaHOBIeHUHM TepMiH. CTYIEHT palioHaIbHO
po3B’s3ye 3anayl. Mosxe po3B’si3yBaTh KOMOIHOBAHI 3aja4i. 3BIT BIAMOBI-
JIa€ BCTAHOBJICHMM BHMOTaM.

12

PoboTa BUKOHaHA 3 MOPYIIEHHAM BCTaHOBJIEHUX TepMiHiB. CTyIeHT HaBO-
TUTh OTPiOHI hopmynu. Po3B’s13ye 3a1auy KOPUCTYIOUNCH aITOPUTMOM.
CkJiazieHuit 3BIT MICTUTh HETOUYHOCTI Y BUCHOBKAaX Ta MOMUJIKU

Po6oTa BUKOHaHA 3 TOPYIIEHHSIM BCTaHOBJIEHUX T€pMiHIB. CTyJIEHT HAaBO-
TUTh NOTP10H1 hopMynu. Po3B’si3ye 3a1auy 3 MOMUIIKAMU.

CTyIeHT CKJIaJlae CKOPOUCHY YMOBY 3aJadi, pOOMTh OOYHCIICHHS JIUIIC 3a
TrOTOBOIO (hOPMYJIOKO.

CrtyneHT He po3B’sI3ye 3aj1aul.

Maxcumanvua oyinka cmyoenma 3a 0aHuil KomnoHenm npozpamu 60 oa-

zie (3 pobomu no 20 b6anis).

8. Kpurepii oniiHroBaHHA pe3y/ibTaTiB HABYAHHS

3100yBau Mae BIAMOBICTU Ha IT’SITh TECTOBUX 3aBAaHb 3 TCOPETHUUYHUX 3HAHB 3

YITKUM TOSCHEHHSIM Ta BUPIIIUTUA TPU MpakTU4HI 3a7adi. KokHa BiAMOBIAL HA TecC-

TOBI 3aBJIaHHS OIIHIOETHCS MAKCUMYM y 2 0aju, BUPIIIEHHS KOXHOI MPaKTUYHOT 3a-

naui —y 10 OamiB. 3arajgom 3a 3aj1ik MOXKHa OTpuMatu Makcumym 40 6ais.

Taomung 8.1

Kpurepii ouiHroBaHHs BiANOBili HA TECTOBI MUTAHHS HA 3AJIIKY

Bingnosinn
HA TeCTOBI Kpurepii oniHIOBaHHS Ha 3aJIIKY
NUTAHHSA
2 BignoBink Ha/laHa MpaBUIbHA 3 YITKUM ITOSCHCHHSIM.
1 Bignoinap npaBuiibHa, ajie 0€3 MOSICHEHHS.
0 BianoBiae He HajlaHa B3arajii abo HEMpaBUJIbHA.
Maxcumanvua oyinka cmyoenma 3a 6i0nosiob Ha ycHi numants 10
banie (5 numans no 2 6anu).
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Tadomuis 8.2

KpwuTepii oniHoBaHHS pillleHHS NPAKTHYHOI 3224l Ha 3aJiKy

Pimennst
NPaKTUYHOL Kpurepii oniHIOBaHHSA HA 3aJIiKy
3ampauvi

PimenHs npeacraBieHe MOBHE, KOPEKTHE, 3 YITKUMHU MAJTIOHKOM Ta

10 MOSICHEHHSIMH, BIJIMOBIAb MpPaBUIIbHA, MPABUILHO BHUKOHAHO JOBE-
JEHHS
PimieHHs npeacraBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MAJTIOHKOM Ta

9 MOSICHEHHSIMHU, BIJINOBI/Ib MPaBUJIbHA, HEMPaBUILHO BUKOHAHO J10-
BEJICHHS
Pimiennst nmpeacTasieHe y BUTIAAI popMyIl, MpaBUILHO BUKOPUCTA-

8 HUX, 3 YITKUMH MaJIOHKOM, ajie 0€3 MOsSICHEHb, BIANOBIIb MPaBUIIb-
Ha.

2 PimenHs npencraBieHe NOBHE, 3 HEUITKUM MaJIFOHKOM Ta MOSICHEH-
HSIMU, BIATIOBIJIb IIPaBUJIbHA, HE BUKOHAHO JTOBEIECHHS
PimenHs npencraBieHe NOBHE, KOPEKTHE, 3 UITKUMH MOSICHEHHSIMH,

6 BIJINIOBI1/Ib HETIPABUJIbHA Y 3B'A3KY 13 IOMHJIKAMH IIPU BUKOHAHH1 PO-
3paxyHKIB.
PiieHHsa npeacTaBieHe y BUISAAI GOpMyIl, TPaBUILHO BUKOPUCTA-

5 HUX, aje 0e3 MOsICHEHb, BIAMOBIIb HEMIPaBUIbHA Y 3B'SI3KY 13 TTIOMU-
JIKaMH PY BUKOHAHHI PO3PaxXyHKIB.

3 PimenHs npeacTaBieHe y BUIISIAL pOpMyII, O1IbII HI’K HAIIOJIOBUHY,
BiJIMOBiIb HETIPaBUJIbHA.

5 Pimienns npeacraBieHe HEMOBHE y BUTTISAL (POPMYJT 3 HEUITKUM I10-
SICHCHHSIM, TIPaBHJIbHA BI/MOB1/Ib BIJICYTHS.

1 Pimrennst mpeacTaBiaeHe HEMOBHE, OUIBIN HIXK HAIOJIOBHHY, IIPaBH-
JIbHA BIATOBIIb BIJCYTHS.

0 PimieHHs He mpencTaBiieHe B3araii ab0 HEMOBHE, MEHII HIXK Haro-

JIOBUHY.

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

Taomurg 8.3
JleHHe BiIIIICHHS 3a04He BIAAIICHHS
Kinb- Bun po6otu Kinb-
Bug pobotn i )
ol KICTb KICTb
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OaiB OauiB
Moayas 1
IM 1 TunoBuii po3paxyHox I, 24 KonTtpoarsna pobota 1 20
3aBganus 1-2
3M 2 Tunosuii pospaxyrok 1, 24 | KonTpoarHa poboTa 2 20
3aBnanug 3-4
3M 3 L};Hfl BULYQJIBHE 3aBAan- 12 | KontponbHa pobota 3 20
[Tincymxo-
BHUI KOHT- 3aiik 40 3amik 40
pOJIb
Cyma 100 100
Tabmuus 8.4

Po3noaiu 6aJiB 3a popmMaMu KOHTPOJIIO

DopmMa KOHTPOJIIO

MakcuMaJibHA KIJIBKICTH 0aJ1iB

[ldenna ¢popma

3aouyna ¢gopma

BukonanHs  po3paxyHKoO-

BUX 3aBAaHb

5 x 12 6amB = 60 GaiiB

3 x 20 6aimiB = 60 OaniB

Biamosige Ha TECTOBI IH-

TaHHS Ha 3aJIIKY

5 x 2 6anu = 10 GaiiB

5 x 2 6anu = 10 GaiiB

Bukonanus MIPAKTUYHOI

3a/1a4i Ha 3aJiKy

3 x 10 6ams = 30 GaniB

3 x 10 6ams = 30 GaniB

Bcworo

100

100
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Q. IncrpymenTn, 00/1aJHAHHSI Ta POrpamMHe 3a0e3MeYeHHs1, BAKOPUCTAHHSA
SIKHX Mependavyac HABYAJIbLHA TUCHMILTIHA
1. OnopHuit KOHCIEKT JIEKI[IH 3 TUCITUILIIHU B €JICKTPOHHOMY BapiaHTI.
2. MeTtonuuHi BKa3iBKM Ta 3aBJIaHHS J0 BUKOHAHHS 1HIUBITyaJIBHHX POOIT 3
JTUCHUTUIIHYA B €JICKTPOHHOMY BapiaHTI.
3. HaBuanbHi MOCIOHUKH 711 1HAMBIIyadbHOI pOOOTH CTYACHTIB 3 KypCy BH-
01 MAaTEMATUKHU.

4. JIexuiitH1 AeMOHCTpAIli.

10. PexomenpoBaHi qxepeia iHgopmanii
OcHoBHA

1. AureOpa Ta reometpida. KoHCHEKT ekl 3 Kypcy «AHaIITUYHA T€OMETPIs
Ta JiHIiHA anrebpa» [EnextpoHHuil pecypc] : HaBYaNbHUM MOCIOHUK JJISI CTYJCHTIB
cnemianbHOCTl 124 «CuctemMHMit aHani3», OCBITHIX mporpaM «CHCTEeMHHI aHaui3 i
ynpasiiHHs; CuctemHuil aHaniz ¢pinancoBoro puHky» / KIII im. Iropst Cikopcbkoro ;
ykaan. O. O. Kamoxxnauit, A. 0. Manbues, I'. b. Tlonkomsin, 0. A. YanoBcekwii ;
KIII im. Iropst Cikopcebkoro. — EnektponHi TekcToBl AaHi (1 ¢aiin: 4,68 Moaiirt). —
Kuis : KIII im. Iropst Cikopebkoro, 2019. — 127 c.

2. AmnamtuuHa reometpis. Enementu miniiHOi anreOpu [Enexrponuii pecypc]
: Teopist Ta 3aaa4i 41 caMmocTiiHoi pobotn / HTYY «KIIly» ; yknan.: 3. 1. OpauHch-
ka, JI. A. Penera. — Enextponni Tekcrosi nani (1 ¢aitn: 25,78 Mo6aiit). — Kuis :
HTVYYVY «KIlIl», 2016. — 148 c.

3. besymak O. O. HapuanbHuii MOCIOHUK 3 JIHIAHOT aireOpu Ui CTy[ HTIB
MexaHiko-MaremMaTuuHoro ¢akynbrery / O. O. besymak, O. I'. I'anromkin, €. A. Ko-
yyOincbka. — K. : BIIL] "KuiBchkuii yniBepcutet", 2019. — 224 c.

4. Enementun Bumioi marematuku: HaBd. nociOnuk / H. E. Konapyk, M. M.
Mansp, B. B. Hikonenko, M. M. Illapkani. — Yxropoa, Bunasaunreo YxkHY "T'o-
Bepna", 2017. - 124 c.

5. Kaxyra H.JI. Buma matematuka (npaktukym) Yactuna 1. Bektopu i1 koop-

nuuatu. I[loximHa Ta ii 3acTtocyBanHsA. [HTerpan i Horo 3acrocyBanHs. JludepeH-
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uianbHl piBHSAHHS. Enementu Teopii WMoBipHOcTel. [lpaktukym nns dopmyBaHHS
KOMIIETEHTHOCTEH cTyAeHTiB. KuiB : YHiBepcuter exoHoMmiku Ta mpaBa «KPOK»,
2017.-95 c.

6. JlutBunor A.JI. Buma Ta npukiiagHa MaTeMaThKa 3 eJIeMEeHTaMu iHdopma-
IIHHUX TEXHOJIOTiM: HaBYaidbHUM TOCIOHWUK / A.JI.JIuTBMHOB; XapkiB. HaIl. yH-T
Mmichk. rocrn-Ba iM. O. M. bekeroBa. — Xapkis : XHYMI im. O. M. bekerosa, 2019. —
232 c.

7. MaremaTuka B TeXHIYHOMY YHiBepcuTeTi [ EnexkTpoHHuit pecypc] : mapyu-
Huk / 1. B. AnekceeBa, B. O. I'aiigeit, O. O. luxosuunuii, JI. b. ®enopora ; 3a pen.
O. I. Knecona ; KIII im. Iropst Cikopcbkoro. — EnekTponHi TekcToBi aani (1 daii:
4,01 M6aiir). — Kuis : KIII im. Iropst Cikopebkoro, 2018. — T. 1. — 496 c.

8. Cepreepa JI.H. Buma marematnka i cratuctuka. YactuHa I. Maremarnd-
HUM aHalli3: HaBYaJbHUW MOCIOHUK JUIs CTyACHTIB [-ro apmaneBTHUHOTO (haKyib-
TeTy 3anopi3bkoro aeps;kapHoro meauunoro YHiBepcutety / JL.H. Cepreesa, O.€.
[Ipoxonuenko. — 3anopixoks: 2019. — 118 c.

9. Topsuuk [.0. Buma matematuka: HaBuaabHuK 1ociOHuK / JI.O. TopsHUK.
— Xapxki: XJIYXT, 2019. - 150 c.

JlonmomixkHa

1. Bbananaina H.M. JliniiiHa anreOpa Ta aHadiTUYHA T€OMETPIS : HABUAJIbHO-
METOMYHI peKOMEHaIlli (B TOMOMOTY /0 CaMOCTIMHOI poOoTH it 3700yBaviB BU-
1101 OCBITH CTyneHs OakanaBpa (akyabTeTy KibepOesneku Ta iHpopMaliiiHuX Tex-
Houoriil) [Enektponne BupanHs]. / H.M.banannina; kadeapa kidepoesneku HY
«Onecpka ropuandnaa akaaemisy. — Opxeca : denike, 2020. — 32 c.

2. JludepeHiianbHe Ta IHTETpaJibHE YMCICHHS QyHKLIA ogHleT 3MiHHOI. / L.V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
HudepenmianbHe Ta iHTErpaidbHe dnucieHHs (QyHKIiN onHiei 3MinHOI. HaBuanbHwmii
nocionuk . — X.: THY XTI, 2017. — 324c. (aHTJI. MOBOIO)

3. 30ipHUK 3a1a4 1 BOpaB 31 CHEIIATbHUX PO3JAUIIB BHUIIOI MAaTEMaTUKU IS

CTYJICHTIB TeXHIUHMX crierianbHocTel [Enextponuit pecype] / HTYY «KIIl» ; yknan.
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3. I1. Opnunceka, JI. A. Penera. — Enexkrponni tekctosi nani (1 daiin: 9,8 Moaiit). —
Kuis : HTVYY «KIII», 2016. —43 c.

4, HecrtangapTHi Ta OJIMIIIAJIHI 3a/1a4i 3 alreOpy Ta aHaji3y: MPaAKTUKYM JJIS
MiTOTOBKU CTYAEHTIB 1-ro Kypcy [EnexTpoHHuil pecypc| : HaBYalIbHMI MOCIOHUK
st ctynenTiB ctynens 6akanaBpa / KIII im. Irops Cikopewkoro ; ykinan.: C. B. bon-
Hapuyk, M. K. Inbenko, T. B. Manosiuko, B. B. IlaBnenkos, A. B. Cuporenko —
Enextponni Texcroni mani (1 daitm: 1,33 M6aiit). — Kuis: KIII im. Irops Cikopcs-
koro, 2020. — 183 c.

Indopmauniiini pecypcu B Internet

1. bi6miotexka HalioHaJIbHOTO YHIBEPCUTETY KOpalieOymyBaHHS 1MEHI aaMipalia

Makaposa.

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

calculus-fall-2007/video-lectures/ITepeniku HalliOHAIBHUX CTaHIAPTIB, SKi B pasi J10-

OpOBUIBHOTO 3aCTOCYBAaHHS € JJOKa30M BIJMOBIIHOCTI MPOAYKIIi BUMOTaM TEXHIYHHUX

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

3MiHHM Ta TOMOBHEHHSA
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