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Beryn

AHoTanis

HasuanpHa mucuuminiaa "Buma marematuka III" € omgHiero 13 CKIIaI0BHUX KOM-
IJICKCHOI MIATOTOBKU 3/100yBadiB mepiioro (0akaJaBpChKOro) PiBHS BHINOI OCBITH Ta-
ny3i 3HaHb Tany3i 3HaHb G "[mkeHepis, BUpOOHUIITBO Ta OYAIBHUIITBO' CIEIIATLHOCTI
G4 "EneproBupoOnunTtso" 3a cremiamizamiero G4.04 "XonoauapHi Ta KJIIMaTUYHI Te-
XHOJIOTIi".

BoHa € TeopeTHYHOI0 OCHOBOIO MalOyTHBOI MPOQEciiHOl NISUTBHOCTI Ta Oma-
HYBaHHS HaBUYOK, HEOOXITHUX JJII MOJAIbIIOro HaByaHHs. [li1 yac BUBYEHHS JAMC-
LUIUIIHU Yy CTYJEHTIB (POPMYETHCS CUCTEMA TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABU-
YOK 3 MUTaHb CaMOOpPTraHi3allli CTy/IeHTa B OCBITHhOMY CEPEIOBHIIll, OCBITHHOI JIsJIb-
HOCTI y 3aKJIaJil BUIIOI OCBITHM Ta CTBOPEHHI I1HIWBIIYyaJbHOI OCBITHBOI TPAEKTOPII.
OnaHyBaHHS KypCy O3HaWOMJIIOE CTYJEHTIB 3 MpUMOMaMU JOCHIKEHHS 1
PO3B’s3yBaHHS MaTeMaTUYHO (popMasizoBaHUX 3ajiay, crpusie PopMyBaHHIO HABUYOK
JIOTIYHOTO Ta AJITOPUTMIYHOTO MUCJIEHHS, 3a0€3Meuye OBOJIOAIHHS CTYJE€HTaMH OCHO-
BHUMH MaTEeMaTUYHUMH METOJIaMU, HEOOXITHUMH JIJIs1 aHATI3Y 1 MOJIEIFOBaHHS TIpolie-
CiB Ta SIBUIIl B TIPOILIECI MOIIYKY ONTHUMAIBHUX PIIEHb, BUOOPY HAWKpAIUX CIIOCOOIB
iX peanizailii, a TOMy € BaroMo0 CKJIaJJOBOIO y MiATOTOBII (haxiBIiB.

Kiarw4oBi ciioBa: maTremaTrka, CHCTEMH PIBHSHb, BEKTOPH, aHAIITUYHA TEOMET-
pis, GyHKUIA, TpaHulsd (QyHKIIT, MOX1AHA, IHTErpall, Au(epeHLialbHl PIBHAHHS, PAIU,

HAOIMXKeH1 O0OYUCIIEHHS.



Abstract

The discipline "Higher Mathematics III" 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 G "Engineering, Production and Building™ specialty G4 "Energy
Production™ specialization G4.04 "Refrigeration and Climate Technologies".

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 education
and the creation of an individual educational trajectory. Mastering the course acquaints
students with the methods of research and solving mathematically formalized prob-
lems, 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 im-
plement 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 AMCIUILIIHNA
Ta0mms 1.1.

Onuc HAaBYAJIBLHOI AUCIUILIIHA

XapakTepucTrKa HaB4Ya-
JbHOI JUCIMIUTIHU

HaiimenyBannst | ['amy3s 3HaHb, CIIEMIABHICTH (OCBI-
: S JlenHa do- 3aouHa
MOKa3HUKIB THS TIpoTpama), OCBITHIHM piBEeHb
pMa Ha- dbopma Ha-
BYAHHS BYAHHSI
KinpkicTs  Kpe-
. P O060B’s13k0Ba
UTIB — 4 l'any3b 3HaHB:
Monymnis — 1 G "Inorcenepis, supobruymeo ma Pix miaroroBku:
3MICTOBUX MO- 0yoienuymeo" . .
) 2-i 2-i
JyJTiB — 3
EnextpoHHnii c
anpec PITH]] Ha eMecTp
caiiTi YHiBepcu-
TETY: 3-i 3-i
Jlexriit
THANBUIYAIBHE CremiayibHICTh
Y G4 "Enepzosupobruymeo” 30 rox. 6 oz,
HayKOBO-
JIOCITITHE 3a- . . _
BHaHHA (He 3a- o [TpakTh4Hi, ceMiHapChKi
n1anosano) Cremam3aris
G4.04 " XonoounvHi ma kiimamuumi
MexXHON02ii 30 rox. 6 roxL.
3arajibHa  KUIb-
KICTb TOJAMH — JlabopaTopHi
120
- TO/I. - TOJI.

TwxHeBUX TO-
JOUH I8 AEHHOI
dbopmMu HaBYaH-
HSL:

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

OcBiTHIi1 piBeHB:
nepuiun (baxkanaepcoKuit)

Camocriiina poboTa

60 ro. 108 rox.

[nuBinyanpHI 3aBIaHHS:
- TOI.

Bun koHTpOIIIO:
Ex3amen

dopma KOHTPOIIIO: KOM-
OiHOBaHa




2. MeTa BUBYEHHS HABYAJILHOI AMCHUILTIHA

PoGoua nporpama HaBuanbHOi aucturiing 'Buma matemaruka 1" cknagena Biamo-

BIJIHO JIO OCBITHBO-TIPOQeCIHHOI TporpaMu MiAroTOBKH 3700yBauiB nepiioro (b6akaa-

BPCHKOTO) PiBHS BHINOI OCBITH rany3i 3Hanb G "[HxeHepist, BUpOOHUIITBO Ta Oy 1iBHU-

nTBo" cremianbHocTi G4 "EHeproupooHunTBo" 3a cremiamsamiero G4.04 "Xomnoau-

JIbHI Ta KmMaTtuaHi TexHoorii". [l 3aznadenoi OIl guciumiizaa € 000B’I3K0BOIO.
Metorw BuBYeHHS nucnuiuiing "Buma matemaruka I1" € dhopmyBanns y cryme-

HiB BIJIMOBIAHO 10 OCBITHBO-TIPO(ECIHHOT MPOrpaMu TAKUX KOMITIETEHTHOCTEH:

3K 3 3natHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHUHUX CUTYAIIisIX

3K 4 3nanHs Ta po3yMiHHS IpeaMETHOI 001acTi MpodeciiftHol AisTbHOCTI

3K 8 3naTHicTh BUMTHCS 1 OBOJIOIIBATHA CyYaCHUMH 3HAHHSIMU

@K 2 3patHiCTh 3aCTOCOBYBAaTH CBOi 3HAHHS 1 PO3YMIHHA AJI BU3HAYEHHS, HopMy-

JIIOBaHHS 1 BUPILIEHHS 1H)KEHEPHUX 3aBJIaHb 3 BUKOPUCTAHHSAM METOJIB €JIEKTPUUYHOL

1HXeHepil

3. IlepenyMoBH /11 BUBYEHHS AMCUUILTIHA

HGPGIIYMOBaMI/I JJI1 BUBUCHHS ,ZII/ICI_II/IHHiHI/I € OCHOBHI IOHSTTS paHime BHUBYC-

HOTO HIKIJILHOTO KypCy MaTEMAaTUKH; JAESIKI MOHATTS Ta 3aKOHU 3 Kypcy (Pi3HKHU.

4, QOuikyBaHi pe3yJIbTATH HABYAHHS

BuBueHHsT HaBYaibHOI NUCHUIUIIHU Tiepeadadyae (GopMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:
IIP1 3HanHs 1 po3yMiHHS MaTeMaTUKU, (I3UKHU, TEINIOMAaCOOOMIHY, TEXHIYHOI TEPMO-
JTUHAMIKH, T1IpOTa30MHaMIKH, TpaHchopMallii eHeprii, TEXHIYHOI MEXaHIKH, KOHC-
TPYKIIHHUX MaTepiaiiB, CHUCTEM aBTOMATHU30BAaHOTO MPOEKTYBAHHS EHEPTreTUYHUX
MAalllyH Ha piBHI, HEOOX1AHOMY JJI TOCSTHEHHSI pe3yJIbTaTiB OCBITHBOI TPOrpamMu
TIP3 Po3yMiHHS HIMPOKOTO MIXKAMCIMILUIIHAPHOTO KOHTEKCTY crerianbHocTi G4 Ene-

PrOBUPOOHUIITBO

5. IIporpama HaBYaJIbHOI JUCUHUIIIHA



Monayas 1.
3micTroBuii Moayab 1. KpaTHi, KkpuBoJiiHiiiHi iHTerpaan.

Tema 1. [loaBiiinuii iHTerpas

3anaya npo 00’eM HUIIHAPUYHOTO Tijia, 3a/1a4a Mpo Macy HEOJHOPITHOI MIACTUHKH.
[TonBiiiHuii iHTErpas, HOro BIACTUBOCTI, OOYHUCICHHS B JEKAPTOBHUX Ta MOJIIPHUX KO-

opauHatax [3, ¢.69-75], [4, c.11-19], [5, c.43-48], [6, ¢.15-18], [7, ¢.57-66].

Tema 2. IloTpiiinuii iHTerpaJ

[ToTpifiHuii 1HTEerpai: O3HAUYEHHS, BIACTHBOCTI, oOumcieHHs. [luminapuyna,
chepuuna cucteMu KoopauHar [3, ¢.69-75], [4, ¢.19-25], [5, ¢.43-48], [6, ¢.19-23], [7,
c.57-66].
Tema 3. Po3p’si3yBaHH4 32/1a4 32 JOIIOMOI 00 KPATHHUX IHTErpaJiiB

3acTocyBaHHS TOJBIMHUX Ta MOTPIMHUX 1HTErpajiB A0 3aga4 TeoMeTpii, me-

xamiku Ta dizuxu [3, ¢.75-79], [4, ¢.25-37], [5, ¢.43-48], [6, ¢.26-29], [7, c.57-66].

Tema 4. Kpusouiniiini interpanu I-11 poxy. ®opmy.ia I'pina.
O3HaueHHs KPUBOJIHIMHOTO IHTErpalia 1Mo JIOBXKWHI JyT'H, HOr0 BJIACTUBOCTI, 0OUMC-

nenHs. KpuBomiHiiiHuid iHTEerpan no koopauHarax. @opmyna [pina [3, ¢.79-81], [5,

c.43-48], [6, c.39-42], [7, c.57-66].

Tema 5. Po3p’si3yBaHHs 32124 32 J0IIOMOI 010 KPMBOJIIHIHHMX iHTErpaJiB

3acTocyBaHHS KpPUBOJIHIHHUX IHTErpaaiB J0 3adad TreoMmeTrpii, MexaHiku [3,
c.81-83], [6, ¢.35-39], [7, ¢.57-66].

3micToBuit Moay.Ib 2. Uncii0BI Ta PYyHKIIOHAJBHI pAAU

Tema 6. Hucaosi psau

[TousatTst yncnoBoro psay. 301KHICTh Ta cyMa psay. HeoOxigHa ymoBa 301KHO-
cTi. Psaau 3 momataumu uineHamu. JloctaTtHi o3Haku 30ikHOCTI. [1, ¢.9-29], [2, ¢.149-
155], [3, ¢.117-122], [5, ¢.48-52], [6, c.42-47], [7, c.44-48].

Tema 7. 3nako3MiHHI psaau



Ywucnosi 3HaKO3MIHHI psiau. AGCOIIOTHA Ta YMOBHA 301KHOCTI. 3HAKOMIOYEPEIkK-
Hi psn. O3naka JlewOnina [1, c.64-71], [2, ¢.149-155], [3, ¢.117-122], [5, ¢.48-52], [6,
c.50-54], [7, c.44-48].

Tema 8. @®yHkuioHaNbHI pAaAn

OynkuioHanbHUHN psaj. O6macTs 301xkHOCTI. CreneHeBu psag. Ob6nacth 301KHO-
cTi cTteneHeBoro psay. [1, ¢.118-156], [2, ¢.149-155], [3, ¢.123-126], [5, c.52-64], [6,
c.61-67], [7, c.44-48].

Tema 9. 3acTocyBaHHA CTeneHEeBHUX PAAIB

Poskman ¢yskiin y crenenesi psaau. Psau Teitmopa 1 Maknopena. OG4uciieHHs
HaOIM)KEHNUX 3Ha4eHb (DYHKIIIHM 32 1OMOMOroI0 cTerneHeBux psaaiB. Habnmxkene ooumnc-
JICHHSI BU3HAYEHUX IHTErpalliB; HAOJIMKEHE DPO3B’sI3yBaHHS AUdEpeHIllaTbHUX PiB-
HaHb. [1, ¢.164-200], [2, c.149-155], [3, c.123-126], [5, c.52-64], [6, c.61-67], [7,
c.44-48]

Tema 10. Psaau ®yp’e

Panun ®yp’e. Koediuientu Pyp’e. Tpuronomerpuunuii psag @yp’e. Hocrarus
yMoBa nojianHs GyHK1ii yepes psag Oyp’e. Psg Oyp’e ang napHux 1 HemapHux QyHK-
uiii. [epionnune npomowxkenus. [Ipakruynuii rapMoHiuHMi aHami3. [, ¢.226-257],
[5, c.52-64], [6, ¢.54-60], [7, c.44-48].

3micToBuii Moayab 3. Teopis iiMoBipHOCTel | MaTeMaTHYHA CTATUCTUKA

Tema 11. Bunaakosi noaii. OcHOBHI TeopeMHu Teopil iMOBIpHOCTEH

OCHOBHI TOHATTSA Ta O3HA4YCHHs Teopii WMoBipHOCTe. Bumaakosi momii. Ilo-
HATTS KMoOBipHOCTI mojii. Cyma 1 1oOYyTOK BUIMaJAKOBUX MoAik. TeopeMu g0/1aBaHHS
Ta MHOXKEHHs WMOBIpHOCTEH [2, ¢.132-145], [3, ¢.126-132], [5, ¢.70-72], [6, c.8-14],
[7, c.48-73].

Tema 12. [loBHa iimoBipHicTh. @opMmyJia bepnyJuii

YMoBHa WMOBIpHICTh. Teopemu 3amaBaHHS Ta MHOXKEHHA. Dopmysa TOBHOI
imoBipHocTi. @opmyna Bepuymm. [2, ¢.132-145], [3, ¢.133-143], [5, ¢.70-72], [6,
c.16-28], [7, c.48-73].

Tema 13. BunaakoBi BeJJMYMHM Ta 3aKOHM iX PO3MOILTY



BunankoBi BennuuHU. YKCIOBI XapaKTEPUCTUKH AUCKPETHUX BUIIAJKOBUX Be-
mnunH. HenepepBHi BunaakoBi BennuuHu. OyHKIA Ta MUTBHICTh po3noalTy. OCHOBHI
3aKOHH PO3MO/IiIY HEIEPEPBHUX BUIIAAKOBUX BeIW4MH. [2, ¢.132-145], [3, ¢.143-151],
[5, ¢.70-72], [6, c.28-46], [7, c.48-73].

Tema 14. EreMeHTH MATEMAaTHYHOI CTATHCTUKHU

['enepanpHa CyKymHICTh 1 BUOipka. CTaTUCTHUHUNA po3noia BuOipku. [lomiros,
ricrorpama. CTaTHCTUYHI OIIIHKU MMapaMmeTpiB posmoainy. [2, c¢.132-145], [3, c.151-
159], [6, ¢.60-73], [7, c.48-73].

Tema 15. Po3paxyHOK OCHOBHHX YMCJOBHX XapaKTepUCTHK BHOipku. EnemenTn

Teopil KopeJssiuil

Meton no6ytkiB. Haniiiauii inTepBan. Haniitna iimoBipHicTh. [lepeBipka cTaTu-
ctuuHuX rinote3. KopessmiiiHa 3anexHicTh BUOIpKOBUX JaHuX. [2, ¢.132-145], [3,

¢.159-165], [6, ¢.78-91], [7, c.48-73].

Ta6mumg 5.1.
TeMaTHYHHNI IJIAH HABYAJIBLHOI JUCIUILIIHYA
HazBu 3MiCTOBUX MOZYIIB 1 TEM KinpkicTs roguu
neHHa gopma 3a04yHa hopma
y TOMY YHCII y TOMY YHCII
2 2
o > . o > .
S| 8 =€ &38| 8|2 |8 =
>| Bl & B| o > = Q. = &)
= =
Moayas 1. Buma maremaruka I11
3microBuii MoayJ b 1. KpaTHi, KpuBoJIiHIiHI iHTErpaau
Tewma 1. [ToagiiiHi iHTETpaIU 6|2 |2 |-|2| 7T |2 |-1]-15
Tewma 2. IToTpiiiHi 1HTErpamn 6|22 |-]2|5 . . . 5
Tema 3. Po3B’si3yBaHHs 3a/1a4d 3a
. . 6| 2|2 |-|216]|-1]-1]1-1686
JIOTIOMOTOI0 KpaTHUX 1HTErpaliB
Tema 4. KpuBosiHiiiHI 1HTETpaIH
_ 6|2 |2 |-|2]6|-|-1]-1]6
I-ro, II-ro pony. ®opmyia I piHa
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Tema 5. Po3B’si3yBaHHs 3a/1a4d 3a
JIOTIOMOTOI0  KpPHUBOJIHIWHUX 1H-| 6 | 2 | 2 |-| 2 | 6 | - | - | - | 6
TerpaiiB
Pa3om 3a 3MicTOBHM 30 | 10 | 10 _ 10 30 2 _ _
MoayJseMm 1 28
3micToBuit Moay. b 2. UncioBi Ta QyHKIIOHAJIBHI pAaU

Tema 6. Uucnosi psaau 612(2]-]|2|5] - - - |5
Tema 7. 3HaKO3MIHHI psiin 6|2|/2|-12|5|-|-1]-1]65
Tema 8. 3acTocyBaHHSI CTENEHEBUX

. 6/12|2|-|12]18]|-12|-16
psIiB
Tema 9. 3acTocyBaHHSI CTENEHEBUX

. 6(2|2|-|{2/|6)|-|-1]-1686
psIiB
Tema 10. Paou @yp’e 612(2]-|2|6]| - -l - 16
Pa3om 3a 3micToBUM MoOayj1eM 2 30/10/10| - 10|30 - | 2 | - | 28

3microBuii MoayJib 3. Teopist HMOBIpHOCTEH | MATEMAaTHYHA CTATHCTUKA

Tema 11. Bunagxosi moaii. OcHOBHI

e o, : . 1212 2| -] 8 |12 ] 2 - - |10
TeOpeMHU Teopii UMOBIPHOCTEH
Tema 12. HOBI.—Ia UMOBIpHICTE. DoOp- 1202121 18l12] - i - 19
Myna beprym
Tema 13 BI/IHaI[.KOBl BEJIMYMHU Ta 12020211 8l12] - 5 - 110
3aKOHU iX PO3MOALTY
Tema 14. EnemMenTn MareMaTU4yHOIL 20212118 l12] - i _ 19

CTaTUCTHUKHU

Tema 15. Po3paxyHOK OCHOBHUX YH-
CJIOBUX XapaKTepucTUK BuOipku.|12|2 |2 |-| 8 [12| - | - | - |12
EnemenTn Teopii kopemsiii

Pa3zom 3a 3micToBUM MojyJiem 3 60(10(10| - |40 |60 2 | 2 | - | 56

YCboro roaun 120/30(30| - | 60 (120 4 | 4 | - |112

11




Temu NPpaKTUIHHUX 3aHATD

Taomung 5.2

Kinekictes rogua
Ne 3/m Ha3Ba Temu Jlenna ¢op- | 3aouna
Ma dbopma
Moayasb 1
3MmicroBuii MmoayvJb 1. KparTHi, KpuBoJIiHiliHi iHTerpaaun
2
[Toasiinuii iHTerpan. OOUKCIeHHS y AeKap-
1 | roBux Ta moMPHKX KOOPAMHATAX. 2
[otpiiinuit inTerpan. OGuucieHHs 00’€MiB
2 TIJ 32 JIOTIOMOTOI0 TOJABIMHOTO Ta MOTPIAHO- 2
ro IHTETpaliB.
3acToCcyBaHHsI MOJABIMHUX Ta MOTPIMHHUX 1H- }
3 | rerpanis 10 3amad reoMeTpii, MeXaHiKu. 2
KpuBoniHiiHUNA 1HTErpaa NepIIoro Ta Ipyro-
4 | ro poxy. ®opmyna 'pima. 2
3acTOCyBaHHsSI KPUBOJIHIMHUX  IHTErpaJliB
o JUIS1 PO3B°SI3yBaHHS 3a7a4. 2
Bceboro 3a 3microBuii MoayJs 1 10 -
3micToBuit MoayJib 2. UnciioBi Ta PyHKIIOHAJBHI PAAX
Pagu 3 pomatHumu uwinenHamu. HeoOximHa
6 |o3Haka. Teopemn mopiBHsHHA. O3Haku Jla- )
nam0Oepa, Kori.
3Hako3MiHHI psSAu. AOCOIIOTHA Ta YMOBHA
7 301KHICTb. 2
OynkiioHanbHi paau. Crenenesi psau. O06- )
8 | mactb 361XKHOCTI CTENEHEBOrO pany. 2
Posknan ¢ynkmiit y psg Teitnmopa 1 Makiio-
9 | pena. 2
Habnuxeni oO4YucieHHS 3a JIOINOMOTOIO
10 PSIIB. 2
Bceboro 3a 3micToBuii MOaYJIb 2 10 2
3micToBuii MoayJib 3. Teopist HIMOBIPHOCTEH Ta MATEMATHYHA CTATHCTHKA




Enementn xomOinaropuku. besnocepenne
11 | o6uncienns iimoBipHOCTEiL. 2
Teopemu nomaBaHHs W MHOkeHHA. Dopmyira
12 | noBHoi fiMoBipHOCTI. 2
®opmymna baiieca, hopmymna beprymi.
13 2
2
3aK0HM PO3MOALTY AUCKPETHUX BHIAJIKOBUX
14 | penmunn. 2
Oyukuist posnoauty. IlinbHICTE po3moainy.
15 | UMCIIOBI XapakTepUCTHKK BUIIAJKOBUX BEIH- 2
YHH.
Bceboro 3a 3micToBuii MoayJib 3 10 4
Pazom 30 4

Temu j1abopaTopHHX 3aHATH

He 3armianoBasdi.

CamocriitHa podoTa

CamocriiiHa poOoTa nepeadavae MiArOTOBKY 10 JEKIIMHUX Ta MPAaKTUYHHUX 3a-
HSTh; CAMOCTIifHEe TOTJIMOICHHS 3HAHHS 32 TEeMaMH JAUCLUIUTIHN; BUKOHAHHS PO3pPaxy-

HKOBHX pOOIT; MATOTOBKY O MOTOYHUX MOJYJBHUX KOHTPOJIB; MIATOTOBKY JI0 €K3a-

MEHY.
Tabmuws 5.3
3aBaaHHA 1J1 caMoCTiiiHoT podoTn (1eHHa opma)
Kinpkicts
Ne TOINH
- Ha3Ba Temn

3/m Jlenna

dbopma
1 |IligroroBka J0 JIEKIIH 15
2 | IlinroToBKka 10 MPaKTHYHHUX 3aHSAThH 15
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KinekicTe
No TOJQUH
- HasBa temn
3/m Jlenna
dbopma
3 | Bukonanns TumoBoro po3paxynky Ne3 (3aBmanus 1-4). 20
4 | Bukonanns InauBinyansHoro 3aBanHs Ned 10
Pa3zom 60
Tabmnmg 5.4
3aBaaHHA 11 caMOCTIHOI podoTH (3a04Ha popma)
KinpkicTs
No TOINH
- HasBa temn
3/ 3aouHa
dbopma
5 | IligzroToBKa 10 JEKIIH 20
6 | [linroToBKa 10 MPAKTHYHUX 3aHAThH 28
7 | KonTpoasHa pobota Ne 7 20
8 | KonTpoasHa pobota Ne 8 20
9 | KonTpoasHa pobota Ne 9 20
Paszom 108

InguBinyajsbHe HAYKOBO-I0CTiIHE 3aBaHHS

He 3ammanoBano.

6. MeToau HABYAHHS, 32C00M TiarHOCTUKY Pe3yJ/JbTATIiB HABYAHHS Ta METOAH iX

ACEMOHCTPYBaHHA

Halytts 3m00yBayamMu KOMIIETEHITIH 3a0€3MeuyeThCsl 4Yepe3 3aCBOECHHS HAaBYAIb-

HOTO MaTepialy y BUIJISAI JEKUIHHUX, MPAKTUYHUX 3aHATh, CAMOCTIMHOI pOOOTH CTY-

JICHTIB Ta KOHTPOJIBHUX TECTOBUX POOIT.
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OCHOBHMMHU MeTOAAMH HABYAHHS 3 JUCIUIUIIHU €:

1. ITosicHIOBAJILHO-IJIIOCTPATUBHUIT MeTO/A, 3a JOMOMOIOI0 TMOBIAOMJICHHS Ta
3acBO€HHs 1H(MOpMAaIlll Ha JIEKIITHUX Ta MPAKTUYHUX 3aHATTAX CIOBECHUMHU W HaO4-
HUMHU 3ac00aMHu.

2. IIpoGieMHuUIT MeTO, KOJIM HA MPAKTUYHUX 3aHITTIX YTBOPIOIOTHCS MOIIYKOBI
CUTYyallli, pO3BUBA€TbCA AKTHUBHICTh, CAaMOCTIHHICTh, TBOpYl 3A10HOCTI 3100yBadyiB
OCBITH.

SIk HAOYHUI MaTepian Ha JIEKIISX 3aCTOCOBYIOTHCS MYJIbTHUMEiNHI claiian Ta
JIEKITIAHI IEMOHCTpAIIii.

3 MeTOI0 PO3’SICHEHHS HAWOIBIN CKJIAHUX MUTaHb JUCIUILTIHA Ta TiIBUIICHHS
SAKOCT1 BUKOHAHHS TUIIOBUX PO3PaxXyHKIB, 1HIUBIIyaIbHUX 3aBAaHb MPOBOJAATHCS IPY-
MOBI Ta 1HAWBITyabHI KOHCYJIBTAITT 32 PO3KIaI0M KadeapH.

3aco0amMu JiarHOCTMKM pE3yJIbTaTiB HAaBYAHHS Ta METOJAMM iX J€MOHCTPY-
BaHHS €:

® BHKOHAHHS 3aBJaHb HA MPAKTHYHUX 3aHSITTAX;

e odopmienHs Ta 3axuct Tunosoro po3zpaxyHky Ne 3;
e BUKOHaHHS [HaUBiNyanbHOTO 3aBIaHHA N 4;

® DO3B’s3aHHS OJIIMITIaHUX 3aB/IaHb;

® KOHTPOJbHI TECTOBI pOOOTH.

/. ®opMH MOTOYHOTO TA MiICYMKOBOI'0 KOHTPOJIIO

JlocsirHEeHHs cTyieHTa OLIHIOI0ThCS 32 100-0anbHO0 CUCTEMOIO Y HIBEPCUTETY.
[limcymMKoBa OIliHKa HABYAJIBLHOTO KypCy BKJIIOYAa€e B ceO€ OI[IHKM 3 MOTOYHOTO

KOHTPOJTIO 1 OIIHKH 3aKJIIOYHOTO €K3aMeHy. Y KOXKHOTO KOMIIOHEHTa CBOS YacTKa B
3arajbHIA CHCTEMI OIIHOK. Y MPOMDKHHX OIIIHKAaX CTYAEHT Moxe HaOpatu 60 Oamis.
[luToma Bara 3aKkJIFOYHOTO ICIIUTY B 3arajibHiid cuctemi omiHok — 40 Oamnis. IlpaBo 31a-
BaTU 3aKIIOYHUHN ICIIUT JAETHCS CTYIEHTY, SKIM 3 ypaXyBaHHSIM MaKCUMaJIbHUX OajiB
MPOMIXKHHMX OLIIHOK HaOupae He MeHuie 40 GamiB. IlizcymMKoBa OIlIHKa HaBYAJIBHOIO
KYypCY € CyMOIO MPOMI>)KHUX OLIIHOK 1 OL[IHKH €K3aMEHY.

[ToTounuii KOHTPOJH Tepeadadae ONIHIOBAHHS TEOPETUYHOI MiJITOTOBKHU 3100Y-
BayiB BUIIOi OCBITH 13 3a3HAYEHOI TEMU Ta HAOYTUX MPAKTUYHUX HABUYOK MiJ Yac BU-

KOHAHHS 3aBJaHb CAMOCTIMHUX POOIT.
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3apaxyBaHHSI KPEIUTIB HABYAIHHOTO KYpPCY MOJJIMBO TIJIBKH TICHS JOCATHEHHS
pe3ynbrariB, 3amtanoBanux PITH/I, mo BupaxkaeThcs B OfHIN 3 MO3UTHBHUX OIIHOK,
nepeadaueHuX YUHHUM 3aKOHOJJaBCTBOM.

dopMa KOHTPOJIIO KOMOiHOBaHA!

e 1mrchbMoOBa (0OPMIICHHS 3BITIB, TUCHMOBI BIIMOBII HA KOHTPOJIbHI MUTAHHS
BUKOHAHHS 3aBJaHb);

e ycHa (B1AMOBIII HA KOHTPOJIbHI MUTAHHS, 3aXUCT pedepaTiB);

e TecToBa (MOAYJIbHI KOHTPOJIBHI TE€CTOBI POOOTH, BUKOHAHHS OJIIMITIQHUX
3aBJIaHb).

Kpurepii oniHloBaHH BUKOHAHHS PO3PaXyHKOBHX 3aB/IaHb
3n100yBad JeHHOI (pOpMM HABUAHHA MAa€ BUKOHATH YOTHPU 3aBAAHHS THIIOBOIO

PO3paxyHKy Ta OJIHE 1HJIWBIIyajbHE 3aBJaHHs, 1110 HAPAXOBYIOTh B c001 5 3a/1ad, 3rijI-
HO 1HAMBIyanbHOTO rpadiky. KoxkHa po3paxyHKOBE 3aBJaHHS OI[IHIOETHCS MAKCUMYM

y 12 6aniB. 3aranom 3a po3paxyHKOBI 3aBAaHHS MOXHa OTpUMaTh MakcumyMm 60 Oa-

JIB.
Tabmuusg 7.1
®opMH KOHTPOJII0 BUKOHAHHSA PO3PaXyHKOBHX PoOiT,
IX OLIHIOBAHHS
Bukonanus
03PaXyHKOBHX - .
pospaxyn Kpurepii ouiHroBaHHA
pooiT

Po6oTa BUKOHaHA y BCTaHOBIEHUN TepMiH. CTYIEHT CaMOCTIHHO

12 BU3HAUa€ THUI 3a7adl 1 palmioHaJbHO pO3B’sa3ye 1. Moxke
pO3B’si3yBaTh KOMOIHOBAH1 3aja4i. 3BIT BIJIMOBIAa€ BCTAHOBJICHUM
BUMOTaM.
Po6oTta BukoHaHa y BcTaHOBJIeHUM TepMiH. CTyAeHT parlioHAIbHO

10 po3B’si3ye 3amavi. Moxke po3B’si3yBaTH KOMOIHOBaHI 3agadi. 3BIT
BIJIIIOBI/Ia€ BCTAHOBJIEHUM BUMOTaM.
Po6oTa BHKOHaHA 3 MOPYIICHHSIM BCTAaHOBJIEHHX TepMiHiB. CTy-

8 JEHT HaBOAWUTH MOTPIOHI Gopmynu. Po3B’s3ye 3amady KOPUCTYIO-
YUCh aNropuT™MOM. CKJIaZIeHUH 3BIT MICTUTh HETOUYHOCTI Y BUCHOB-
KaX Ta HOMMJIKH

5 PoGoTa BHKOHAaHA 3 MOPYIIEHHSM BCTaHOBJIEHUX TepMiHiB. CTy-
JICHT HaBOJUTH MOTPIOHI popmynu. Po3B’s3ye 3agady 3 mMOMMIIKA-
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BuxkoHanHst
03paxXyHKOBHX . .
pospaxyn KpuTepii oninoBanus
pooiT
M.
4 CTyleHT CKIagae CKOpPOUYEHY YMOBY 3ajadi, pOOUTh OOYHMCIICHHS
JIMIIIE 32 TOTOBOIO (hOPMYJIOFO.
0 CtyneHT He po3B’s3ye€ 3a/aadl.
Maxcumanvua oyinka cmyoenma 3a OAHUL KOMNOHEHM NPOSpaAMU
60 banis (5 3a60anv no 12 6anis).

Kpurepii oniHr0oBaHHSI BUKOHAHHS KOHTPOJIbHUX 3aBAaHb (3a04Ha ¢opma)
CTyAeHTH 3a04YHOTO BIJJIUICHHS BUKOHYIOTh TPU KOHTPOJIbHI POOOTH 3TiTHO
1HIUBITyaJIbHOTO BaplaHTy, KU BIANOBIAAE MOPAIKOBOMY HOMEpPY 31 CIIUCKY Y KYyp-

HaJjl, B 00’emi 12 3a7a4 3 BIIMOBITHUX TEM 3aHITTS Ha OJIHY KOHTPOJIbHY POOOTY.

Tabanug 7.2

K/p Kpurepii ouiHroBaHHs

Po6ota BukoHaHa y BcraHOBIeHUM TepMiH. CTyI€HT CaMOCTIHHO BU3HA-
20 | 4ae T 3a/a4i 1 paioHaIbHO pO3B’s3ye ii. Moxe po3B’si3yBaTH KOMOIHO-
BaHl 3a7a4i. 3BIT BIAOBI1Ia€ BCTAHOBJIECHUM BIUMOTaM.

Po6ota BukoHaHa y BcraHoBiIeHU# TepMiH. CTyIEHT paIiioHaIbHO

16 | po3B’s3ye 3amadi. Moxke po3B’sa3yBaTH KOMOIHOBAHI1 3a/1a4i. 3BIT BiOBI-
JIa€ BCTAHOBJICHMM BHMOTaM.

Po6oTa BUKOHaHA 3 TOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHIB. CTyJIEHT HAaBO-
12 | guth moTpiOHI hopMynu. Po3B’s13ye 3a1a4y KOPUCTYIOUUCH AITOPUTMOM.
CxnageHuit 3BIT MICTUTh HETOYHOCT] Y BUCHOBKaX Ta MOMMIIKU

8 Po6oTta BukoHaHa 3 IOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTy/IEHT HABO-
TuTh OTP10H1 hopmyu. Po3B’s3ye 3a1auy 3 HOMHIIKaAMHU.
4 CtyneHT ckiasae CKOpOUCHY YMOBY 3ajiadi, pOOUTH OOYHMCIICHHS JIUIIIE 32

TrOTOBOIO (hOPMYJIOKO.

0 CrtyneHT He po3B’sI3ye 3aj1aul.

Maxcumanvua oyinka cmyoenma 3a 0anuil Komnowenm npozpamu 60 oa-
78 (3 pobomu no 20 b6anis).

8.Kpurepii ouiHoBaHHs pe3y/abTATiB HABYAHHS
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3100yBay Ma€ BIANOBICTH Ha I1’SITh TECTOBUX 3aBJIaHb 3 TEOPETHUUYHUX 3HAHB 3 Yi-
TKUM TIOSICHCHHSIM Ta BUPIIIUTH TPU TpakTU4HI 3anavi. KokHa BiAMOBiNh HA TECTOBI
3aBJaHHS OIIHIOETHCS MAKCUMYM Yy 2 Oajiu, BUPIIICHHS KOXKHOI MPaKTUYHOI 3a/1a4i — y

10 6aniB. 3aranom 3a eK3aMEeH MOXKHA OTpuMaTH Makcumym 40 Gaitis.

Taomung 8.1
Kpurepii oniHroBaHHs BiANOBili HA TECTOBI MUTAHHS HA eK3aMeHi
BignoBinn
Ha TeCTOBI Kpurepii oiHiOBaHHS HA eK3aMeHi
MUTAHHA
2 Bianosiap Ha/laHa MpaBUiIbHA 3 YITKUM MOSCHEHHSIM.
1 Bignoiap npaBmibHa, ajie 0€3 MOsICHEHHSI.
0 Bignosine He HajtaHa B3araji abo HENpaBUJIbHA.
Makcumanvua oyinka cmyoeuma 3a 8i0no8iov Ha ycHi numanus 10
banis (5 numans no 2 6anu).

Tabmuus 8.2
Kpurepii ouiHoBaHHs pillleHHSI NPAKTHYHOI 3a1a4i HA eK3aMeHi
Pimenns
NMPAKTHYHOL Kpurepii oliHIOBaHHS HA eK3aMeHi
3aaavi
PimienHst mpeacTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MaJIFOHKOM Ta
10 MOSICHEHHSAMH, BIANOBIIb MPaBUIbHA, NMPABWIBHO BUKOHAHO JOBE-
JCHHS
PimenHs npeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMHU MaJIOHKOM Ta
9 MOSICHEHHSIMU, BIJMOBI/Ib MPAaBUJIbHA, HEMPABUIHLHO BUKOHAHO J0-
BEJICHHS
PiieHHs npeactaBieHe y BUISA GOpMyIl, TPaBUILHO BUKOPUCTA-
8 HUX, 3 YITKHMH MaJIFOHKOM, aji¢ 06€3 MOsICHEeHb, BIAMOBIAb MPaBUIIb-
Ha.
7 Pimenns mpencraBiieHe OBHE, 3 HEYITKUM MaJIOHKOM Ta TMOSCHEH-
HSIMH, BIJIIIOBIJIb MPaBWIbHA, HE BUKOHAHO JIOBEACHHS
Pimiennst npencraBieHe MOBHE, KOPEKTHE, 3 YITKUMHU MOSICHEHHSIMU,
6 BIJIMOBIJIb HEMIPABUJIbHA Y 3B'A3KY 13 MOMUIIKAMH MPU BUKOHAHHI PO-
3paxyHKIB.
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PimenHs npeactaBieHe y BUISAAI GOpMyIl, TPaBUILHO BUKOPUCTA-

5 HUX, aJie 0e3 MOsSICHEeHb, BITIOBIIb HEMPABUIIbHA Y 3B'SI3KY 13 TIOMU-
JIKaMH MPY BUKOHAHHI PO3pPaXyHKIB.
3 Pimenns npeacrasiene y BUTIIAAL GOpMyI1, OUTBII HIXK HAMTOJIOBUHY,
BIJITTOBIIb HEMIPaBUJIbHA.
5 PimenHs npeacraBieHe HETIOBHE Y BUTIISAAI (POPMYIT 3 HEUITKUM TI0-
SICHEHHSIM, MPaBUJIbHA BIAMOBIIL BIJICYTHSI.
1 Pimennst mpeacTaBieHe HEMOBHE, OUIBIN HIXK HAIOJIOBUHY, IPaBH-
JIbHA BIJANOBIb BiJACYTHS.
0 PimenHs He mpeacTaBieHe B3arajii ab0 HEMOBHE, MEHIII HIX Hamo-
JIOBUHY.
Makcumanvua oyinka cmyoenma 3a 3a0aui 30 6anis (3 3adaui no 10
banis).
Ta6nungs 8.3
JleHHE BIIIUICHHS 3a04He BIIIJIEHHS
Kinb- Bun po6otu Kinb-
Bug po6oTtun KICTh KICTh
OaiB OaiB
Moayas 1
TunoBuii po3paxyHok 3, Koutponbsna pobota 7
3M 1 24 20
3aBmanug 1-2
Tunosuii po3paxyHok 3
3M 2 pospaxy ’ 24 | KonTtponbsHa poboTa 8 20
3aBnanng 3-4
[HauBiTyanbHE 3aBIaH-
3M 3 AHBLLY A 12 | KonTpoasHa pobota 9 20
Hs 4
[Tincymxo-
BHii KOHT- | Ex3aMeH 40 Ex3amen 40
pOIb
CymMma 100 100
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Taomurg 8.4

Po3noain 6aJiB 3a popMamMu KOHTPOJTIO

MaxkcumanbHa KIIBKICTh 0aJ1iB
dopMa KOHTPOJIIO
Jlenna ¢popma 3aouna ¢popma
BukoHaHHSI pOo3paxyHKOBHX . . . .
5 x 12 GaniB = 60 GaniB 3 x 20 GaniB = 60 OamniB
3aB/IaHb
Biamosine Ha TECTOBI NU-
' 5 x 2 6aym = 10 Gaiis 5 x 2 6aym = 10 Gaii
TaHHS Ha eK3aMeHi
BukoHaHHS mpakTU4HOI 3a-
. . 3 x 10 6aniB = 30 Oanis 3 x 10 6aniB = 30 Oanis
Jadl Ha €K3aMeH1
Bceboro 100 100

9. IncTpymeHTH, 00, IaTHAHHSA TA MPOrpaMHe 3a0e3neYeHHsl, BUKOPUCTAHHS KHUX I1e-

peadayae HaBYAJIbHA TUCHUILIIHA

1. OnopHuii KOHCHEKT JIEKI[1H 3 JUCUUIUIIHU B €JIEKTPOHHOMY BapiaHTI.

2. MeToan4Hi BKa31BKH Ta 3aBJaHHS JIO0 BUKOHAHHS 1HIUBIAyaJbHUX POOIT 3 -
CIIUIUIIHYU B €JICKTPOHHOMY BapiaHTI.

3. HaByanbH1 NOCIOHUKH AJI 1HAUBIAYAJIbHOI pOOOTH CTYJEHTIB 3 KypCy BHUIIO1
MaTEeMaTHKH.

4. JIexuiitHi AeMOHCTpAIli.

10. PexomenoBaHi qxepesa indpopmauii
OcHoBHa
1. baxyn B. B. Maremaruunuii ananiz. Yactuna I11. Yucnosi i ¢pyHKIiOHATBHI

psaau. [HTerpanuy, 3anexHi Bl napametpa [Exexrponnwuii pecypc] : miapydHUK y 3-X 4.
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/ B. B. bakyn ; KIII im. Irops Cikopcbkoro. — Enexkrponni TekctoBi aani (1 ¢aitn: 3,23
Mobaiit). — Kuis : KIII im. Iropst Cikopcrkoro, 2021. — 435 c.

2. Buma maremaruka: HaBuanbHOo-MeToauuHuii komruieke / J{yb6inina O. B.,
Maxuns T. A. — Kuis. — 2016. — 204 c.

3. T'ycak JLIL., I'yniBara [.O. Buma Ta npukiagHa MaTeMaTHKa: MPAKTUKYM.
Binnuis: Bunasanuo-penaxuiiauit Bigaia BTEI KHTEY, 2018. 176 c.

4. 3aBnaHHs 10 MPAKTUYHUX 3aHATH 3 TEOPil MIpH Ta IHTErpaja i CTYIACHTIB
CIeliaJIbHOCTEeM MareMaThka” 1 ’CTaTUCTUKA  MEXaHIKO—MaTeMaTHYHOTO (haKyibTe-
Ty / Yranagaui O. FO. Koncrantunos, O. I'. Kykym, O. O. Kypuenko, O. H. Hectepen-
ko, T. O. IlerpoBa, B. M. Paguenko, A. B. YalikoBcbkuil. — K.: BIIL] "KuiBcbkuii
yHiBepcutet”’, 2017 p. —90 c

5. Kaxyra H.Jl. Buma matemaruka (npaktukym) Yactuna 1. Bekropu 1 koop-
nuHaTu. [loxigHa Ta ii 3acTocyBaHHs. [HTerpain 1 oro 3actocyBannd. udepenitianbHi
piBHsiHHS. EnemenTu Teopii iimoBipHOCTe. [IpakTukym mi1s popMyBaHHS KOMIIETEHT-
HocTell ctyneHTiB. KuiB : YHiBepcuteT ekoHoMiku Ta mpaBa «KPOK», 2017. — 95 c.

6. JlutBunoB A.JI. Bumia ta npukiagHa MaTeMaTuKa 3 eJleMeHTamu iHhopma-
IMHUX TEXHOJIOT1H: HaBYaibHUM 1TOCIOHUK / A.JI.JInTBUHOB; XapKiB. Hall. YH-T MICBK.
rocm-Ba iM. O. M. beketoBa. — XapkiB : XHYMI im. O. M. bekerona, 2019. — 232 c.

7. Topsuuk JI.0. Buma matemaruka: HaBdainbHUM mocionuk / J[.0. TopsHuk. —
Xapki: X VXT, 2019. - 150 c.

JlonomixxHa

1. JudepeHuianbHe Ta iHTErpajbHe YUCIEHHS (PYHKIIH ofHi€eT 3MiHHOI. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
HudepeniianpHe Ta iHTErpajbHe YUCIeHHs QyHKLIA oH1€T 3MiHHOI. HaByanbumii no-
cionuk . — X.: THY ,XIII”, 2017. — 324c. (aHra. MOBOIO)

2. 30ipHUK 3a/1ad 1 BOpaB 31 CHEMiaIbHUX PO3JLIIB BHUINOI MAaTEMATHKH JIJIs
CTYJICHTIB TeXHIYHUX crerianbHocTed [Enextponuit pecypc] / HTYY «KIIl» ; ykman.
3. I1. Opaounceka, JI. A. Penera. — Exexrponni TekcToBi mani (1 ¢aiin: 9,8 Moaiit). —

KwuiB : HTYYVY «KIIl», 2016. — 43 c.
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3. HecrangaptHi Ta oniMmiagHi 3afadi 3 anreOpu Ta aHami3y: MPAKTUKYM JUIs
MiATOTOBKH CTYAEHTIB 1-ro Kypcy [Enekrponnuii pecypc] : HaBYanbHUIA MOCIOHUK TS
ctynenTiB cryrnens Oakanaspa / KIII im. Iropst Cikopebkoro ; ykinan.: C. B. boanap-
gyk, M. K. Inbenko, T. B. Manogsiuko, B. B. IlaBinenkos, A. B. Cuporenko — Enexr-
ponHi TekcToBi faaHi (1 daitr: 1,33 Moaiit). — Kuis: KIII im. Irops Cikopcbkoro, 2020.
— 183 c.

Indopmauniiini pecypeu B Internet

1. bi6mioreka HarionansHOro yHiBepcUTETYy KopabiaeOyayBaHHS IMEH1 aaMipaina Ma-

KapoBa.

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

calculus-fall-2007/video-lectures/ITepeniku HalliOHAIBHUX CTaHIAPTIB, SKi B pa3si 100-

POBUIBHOTO 3aCTOCYBAaHHS € JIOKa30M BIAMOBIAHOCTI MPOJYKLII BUMOTraM TE€XHIYHUX

periamenTiB https://data.gov.ua/dataset/6a813896-efe9-4686-845f-534bff4be
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11. 3miHu TAa JONMOBHEHHHA
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