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Beryn

AHoOTaNiA

Hasuansna mucrmrmuiiga "Buma marematuka 1" € 0IHIEIO 13 CKIaJOBUX KOM-
IJICKCHOI IMITOTOBKHU 3/100yBadiB mepmioro (0akalaBpChKOTO) PiBHS BHIIOI OCBITH
ramysi 3HaHb 14 "EnektpuuHa imkeHepis " cnemianpHOCTI 142 "EHepreTrune marim-
HOOynyBaHHS" OCBITHBOI Mporpamu "['a30TypOiHHI YCTAHOBKH 1 KOMIPECOPHI CTaH-
mi".

BoHna € TeopeTnyHOI0 OCHOBOIO MaiOyTHBOI Mpo¢eciiHOl NIsITBHOCTI Ta Oma-
HYBaHHS HAaBUYOK, HEOOX1THUX JJIsl MOAANBIIOro HaBYaHHA. [li yac BUBUEHHS IuC-
IUTITIHA Y CTYJEHTIB (DOPMYETHCS CHCTEMa TEOPETUYHUX 3HAHB 1 TPAKTUYHUX HaBH-
YOK 3 NUTaHb CaMoOOpraHizaulli CTyJIE€HTa B OCBITHBOMY CEpEIOBHIIi, OCBITHHOI
TSTBHOCTI Yy 3aKiaji BUIOI OCBITH Ta CTBOPEHHI IHIWBIIYaJTbHOI OCBITHBOI
Tpaektopii. OnanyBaHHS KypCy 03HAHOMIIIOE CTYICHTIB 3 MPUHOMaMH JTOCITIKEHHS 1
PO3B’A3yBaHHsI MaTEeMaTUYHO (POpPMaTTiZ0BaHMX 3a/a4, cripusic (GOPMYBaHHIO HABUYOK
JIOT1YHOTO Ta AJITOPUTMIYHOTO MHCJICHHS, 3a0e3redye OBOJOIIHHS CTYACHTaMHU OC-
HOBHUMH MAaTEMaTUYHHMH METOJaMH, HEOOXITHUMH IS aHai3y 1 MOICITIOBaHHSI
MPOIECIB Ta SBUII B MPOLECI MOIIYKY ONTUMAIBHUX pillleHb, BUOOPY HaHKpammx
croco0iB iX peasizallii, a TOMY € BaroMo0 CKJIaJIOBOIO Y MIATOTOBII (paxiBIIiB.

Kiro4oBi ci10Ba: maTtemMarnka, CHCTEMH PiBHSHbB, BEKTOPH, aHAIITUIHA TeOMe-
Tpis, pyHKLIS, rpaHuls QYHKIIII, OX1/1Ha, IHTEerpal, AudepeHIialbHl pIBHIHHS, Psi-

1A, HaOJIM>KEeH1 OOYHCIICHHS.



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 142 "Energetic machine-
building " educational program "Gas turbine plants and compressor stations".

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 HaBYAJBLHOI AUCHHUILIIHHA

Onuc HaBYAJIBLHOI AMCIHUILIIHHA

Taomumga 1.1.

XapakTeprcTHKa HaB-
YaJbHOI JUCIUILUTIHA

HaiimenyBannsa | ['any3s 3HaHb, CeLiaabHICTh (OCBI-
ypar y ’ ey . ( Jlenna ¢o- 3aouHa
MOKa3HUKIB THS NPOTpaMa), OCBITHIN PIBEHb
pMa HaB- | ¢opma Ha-
YaHHS BUYAHHS

Kinbkicte  kpe-

: p OO6o0B’s13k0Ba
TUTIB — 4

- lany3b 3HaHBb: —
Monymnis — 1 " . - Pik miarotoBku:
. 14 "Enexmpuuna indcenepis

3MICTOBUX MO- . .

) 1-1 1-1
yaiB — 3
Enexrponnuit C
anpec PIIH/I na CMECTp
caiiTi YHiBepcH-
TETY: 1-i1 1-i1

CremnianbHICTh Jlexmin
I . 142 "Enepeemuune mauuno6yo0y-
H/IUBITyaJIbHE . 30 Toy. 6 TOJL.

HayKOBO-
JOCIIIHE 3a- _ _ _
BIaHHA (He 3a- [IpakTryHi, CEMiHAPCHKI
NAAHOBAHO)

3arajgpHa KiJIb-

KICTb TOJUH —
120

OcBiTHs mporpama
Tazomypbinni ycmanosxu i komnpe-
COpHI cmanyil

30 rox. 6 rom.
JlaGoparopHi
- TOJI. - TOI.

TWXHEBUX  TO-
OUH 1JI9 JIeHHO]
dbopmMu HaB4YaH-
HA:

ayIUTOPHUX — 4;
CaMOCTIHHO1 po-
0oTH cTyneHTa —
4.

OcCBiTHI# piBEHB:
nepwiuii (baxanagpcovKuil)

CamocriiftHa po6oTa

60 ron. 108 rox.

[HauBiTyaTbHI 3aBIaHHS:
- TOJ.

Bun konTposnto:
3aimik

dopma KOHTPOIIIO: KOM-
O6iHOBaHa




2. MeTa BUBYEHHSI HABYAJILHOI JUCIUILTIHA

PoGoua mporpama HaB4asnbHOi Auciuiuiing "Buma matematuka 1" ckianena
BIJIMOBITHO JIO OCBITHBO-TIPO(dEciitHOI mporpamMu MiArOTOBKH 3100yBadiB MEPIIOTO

(6akanaBpCHKOIr0) piBHSI BUINOI OCBITH ranysi 3HaHb 14 "Enextpuyna iHxkeHepis"

criertianbHOCTI 142 "EHepreTnyHe MammHOOymyBaHHS" OCBITHBOI mporpamu (OII)

"T"a30TypOiHHI YCTaHOBKHM 1 KommpecopHi craHmii". Jlnsa 3a3nauenoi OIl gucummiina

€ 000B’SI3KOBOIO.
MeTtorw BuBueHHs qucuuiUiing "Buia matemaruka [" € popmyBaHHs y cTyne-
HIB BIJIIOBIHO /IO OCBITHRO-TIPO(DECIMHOT MPOTpaMu TaAKMX KOMIIETCHTHOCTEH:
¢ 31aTHICTh 3aCTOCOBYBATH 3HAHHS y TpakTHaHUX cutyaris (3K 3);
e 3HAHHS Ta PO3yMIHHS NMPEAMETHOT 00J1aCTi Ta pO3yMiHHS PO ECIHHOT JTi-
sutbHOCTI (3K 4);
e 31aTHICTH BUUTHUCS 1 OBOJIOIBaTU cydacHUMU 3HaHHIMU (3K 8);
¢ 31aTHICTh 3aCTOCOBYBATH CBOi 3HAHHS 1 PO3YMIHHS JJI BU3HAUCHHS, (o-
PMYIIIOBaHHS 1 BUPIIIEHHS 1HXKEHEPHUX 3aBJaHb 3 BUKOPUCTAHHSM Me-

ToAiB enekTpuuHoi imkeHepii (PK 2).

3. IlepenymoBH )it BUBYEHHS JUCHUILTIHA

Hepe,[[YMOBaMI/I JJI1 BUBUCHHA I[I/ICI_II/IHJ'[iHI/I € OCHOBHI HOHSATTSA paHime BHUBYC-

HOTO HIKIJTLHOTO KYPCy MaTeMaTHKH, IeSIKi TOHATTS Ta 3aKOHH 3 KypCy (i3UKH.

4. OuikyBaHi pe3yJbTaTH HABYaHHS

BuBuenHs HaBYanbHOI AMCLUMILUIIHU nependayae GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3y/IbTaTiB HABYAHHS:

e 3HaHHA i po3yMiHHA MaTeMaTuku, (i3UKU, TEIIOMACOOOMIHY, TEXHIYHOL
TEPMOJMHAMIKH, T1ApOTa30uHaMiky, TpaHcopmarllii (IepeTBOpEeHHs) eHeprii, Te-

XHIYHOI MeXaHiKH, KOHCTPYKIIIHHUX MaTepialliB, CHCTEM aBTOMATH30BAHOTO TPOEK-



TYBaHHSI €HEPreTUYHUX MAIIMH HAa PIiBHI, HEOOXIAHOMY /Ui JOCATHEHHS DPE3yib-
taTiB ocBiTHROI nporpamu (ITPH1);
e Po3yMiHHA TIMPOKOT0 MIKIUCITUIUTIHAPHOTO KOHTEKCTY CIEIaIbHOCTI

142 Eneprernune mammHoOyayBanas (ITPH3).



5. IIporpama HaBYAJBHOI JUCUMILIIHH

Moay.s 1.
3microBuii moayJs 1. JliniliiHa Ta BekTOpHA ajaredpa.

Tema 1. Marpuui Ta il Hax HUMHA

Marpumi. [lii Hag marpunsamu. Busznauauk matpuri. O0epHena 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. Po3p’si3yBanHsi cMcTeM JIIHIHHUX PIBHSHb

Cucremu niHiiiHuX piBHSIHB. Teopema Kponekepa-Kanemni. Po3s’s30k kBaapa-
THOI CUCTEMH JIIHIMHUX piBHAHb. MaTpuunuii Metos1. @opmynu Kpamepa. OgHopiaHi
cuctemu. [1, ¢.81-96], [2, ¢.26-36], [3, ¢.39-50], [4, c.17-25], [7, c.145-157], [9, c.7-
11].

Tema 3. BekTopu Ta aii HaJ HUMH

Ckanspai 1 BekTopHi BenmnuuHU. JIiHIWHI omeparii Haj BekTopamu. IIpoekiris
BEKTOpa Ha Bichb. BractuBocTi mpoekuiil. JIiHIIHO 3ajexHi Ta He3aJeKHl CUCTEMH
BekTopiB. bazuc. Po3kian BekTopa 3a 6azucoM. OpTOHOPMOBaHMA 0a3UC Ha TIOMINHI
1 y npoctopi. BekTop B nekapToBiil cuctemi koopaunart. [1, c.3-13], [2, ¢.41-51], [4,
c.27-30], [5, c.13-21], [7, c.225-243], [9, c.11-15].

Tema 4. BekTopHuii Ta MilIaHui 100yTOK BEeKTOPIB

BexTopHuit 100yTOK ABOX BEKTOPIB, HOT0 BIACTHUBOCTI, BUPa3 y KOOPAHHATAX.
[Tmoma TpUKyTHHKA, 3aJJaHOTO KOOpAWHATAMU BEpIIMH. Mimranuii J0OYTOK TPHOX
BEKTOpIB, HOTO BIACTUBOCTI, BUpa3 y koopauHarax. O6’eM TeTpaenmpa, 3a4aHOTO KO-
opauHatamu BepuudH. [1, ¢.13-21], [2, ¢.51-55], [4, ¢.30-39], 5, c.13-21], [7, c.251-
2531, 19, c.11-15].

3MicToBHMI MOAYJIb 2. AHAJIITHYHA reOMeTpis

Tema 5. Jlinii Ha MIOIMHI TA IX PIBHAHHS

3ananHs Qiryp piBHSHHSAMU Ta HEPIBHOCTSAMU. PIBHSIHHS JiHII y TOJSIPHUX KO-

opauHarax. [lapamerpuyHi piBHSHHS JiHIi. PIBHSAHHS NpsAMOi Ha TUTONIUHI. TUTOIIMHI

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



Tema 6. Jlinii apyroro nopsiaky

Eninc, rinep6ona, mapa6ona. Ix kaHOHi4Hi piBHSAHHS Ta BIacTUBOCTI. IIpukia-
1M 3BEJICHHS PIBHSHB KPUBUX JIPYrOro MOPSAKY 10 KaHOHIYHOTO BUTIAAY. [1, ¢.59-
81], [2, ¢.71-80], [7, c.348-356], [9, c.15-21].

Tema 7. [Ipsima Ta IJIOIMHA B IPOCTOPI

PiBHsHHS 1psiMoi B mpocTopi. PiBHAHHS TutomuyHu. B3aemHe po3stamryBaHHS
JBOX IJIOLIMH Ta JBOX NpsAMHUX Y mpocTtopi. Kyt mixk Humu. Binctanp Big TOYKH 110
TJIOIIMHHU Ta JI0 MPSAMOi Ha TiomuHi. [2, ¢.86-93], [7, ¢.373-378], [9, ¢.15-21].

Tema 8. IloBepxHi APyroro nopsiaAKy

Huninapuyni, koHiuHl noBepxHi. Cdepa, enincoia. OgHONOPOKHUHHUM, BO-
MMOPOXXHUHHUN TinmepOosoimu. ExinTtuynuii, rinepOoniyamii mapadomoimu. [2, ¢.81-
86], [7, ¢.380-390], [9, c.15-21].

3micToBuii Moayab 3. IudepenniaibHe unciieHHsI

Tema 9. I'panuus pyHKIil HenmepepBHOIo0 apryMeHTy

UwucnoBa mociioBHICTh Ta ii rpanuis. O3HAYEeHHS TPaHMIN, TCOMETPUUIHE
TrymaueHHs. Teopemu npo rpanuni. [lepma Ta npyra Baxknusi rpanuni. OmgHOCTO-
ponHi rpanumi Gyukii. [4, ¢.51-67], [8, c.8-23], [9, c. 21-25].

Tema 10. HenepepBHicts QpyHnkiuii. Touxku po3puBy ta ix kiaacudikauis

Henepepsuicts ¢yHkmii B Touni. [lii Hag HenepepBHUMU (QYHKIIsIMU. Touku
Ky. [4, c.51-67], [8, c¢.8-23], [9, 21-25].

Tema 11. Iloxinna pynkuii, npaBuia 1udepeHuiroBaHHsA
HUW Ta reomeTpuyHuil 3micT. OCHOBHI TpaBuia AudepeHilitoBanus. Judepeniiiro-
BaHHS HESBHO 1 MapaMeTPUYHO 3aJaHuX QyHKIIN. [4, ¢.73-83], [5, ¢.21-43], [8, ¢.23-
38], [9, ¢.25-30].

Tema 12. [Indepennian pyHkKuii, H0ro 3acTocyBaHHA

Hudepenuian QyHKIi, HOro reOMETpUYHUN 3MICT Ta BJIACTUBOCTI. 3acTOCY-
BaHHS AudepeHItiana 10 HabmmkeHnx oounciieHb. [IpaBwmio Jlomrans. [4, ¢.83-90],

[5, c.21-43], [8, c.38-48], [9, ¢.25-30].
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Tema 13. locaigxxenns ¢pyHKUii 3a 10110MOroI0 MOXigHOI

[HTEepBamM MOHOTOHHOCTI, eKcTpeMyMH (QyHKIii. OMyKIiCTh, BIHYTICTh KpH-
BHX, TOYKH MIEPETHHY. ACUMITOTH, JOCIIKEHHS Ta Mo0ymoBa rpadikiB GyHKITIN. [4,
c.91-101], [5, c¢.21-43], [9, ¢.25-30].

Tema 14. IlonsarTsa pyHKUii 0ararboxX 3MiHHHMX

®dyHKIii 6araTb0X 3MIHHHX: O3HAYCHHS, 001acTh BU3HadeHHs. [ padik GyHKIii
NIBOX 3MIHHUX. ['panunisg ¢yHKii n1Box 3MiHHMX. YacTuHHi nmoxigHi. [5, c.21-43], [8,
c.48-571, [9, c.30-32].

Tema 15. IudepenuiiioBHicTs pyHkuin 6ararbox 3MiHHUX

[Moxinna pynkuii ABox 3MiHHUX. [ToBHUI AMdepeHLian Ta oro 3B’ 430K 3 yac-
tuHHAUMH Toxigaumu. [loxigHa cknaneHoi ¢ynkmii. Hessri ¢ynkiii. Jorrnana mio-
IIMHA Ta HoOpMaJb 110 noBepxHi. Ekctpemymu (yHKIii 1BOX 3MiHHUX. [5, ¢.21-43], [9,

¢.30-32].

Ta6muis 5.1.
TeMaTHYHUN IVIAH HABYAJIBHOI JMCIUILIIHA

HazBu 3micToBUX MOJYIIIB 1 TEM KinpkicTh rogu

neHHa popma 3aouyHa popma

y TOMY YHUCITi y TOMY YHUCIT

o )

= =

2l 2| Elela |l 2% |E |e|a

S| & &8s | 2|8 |& |8 |5

Monayasb 1. Bumna marematuka I
3micToBuii MoayJinb 1. JliniitHa Ta BeKTOpHA anredpa
Tema 1. Matpuui Ta aii HaJ HUMHA 71202]-13/81]2]- _ 6
Tema 2. Po3B’sa3yBaHHS cuCTEM
o _ 71212 -{3 |71 -1|-1]-17
JHIMHUX PIBHAHB
Tewma 3. Bekropu Ta 11ii Ha1 HUMA 8|2(2|-14 |8 -121]-1]6
Tema 4. BekropHuil Ta MillaHUN
‘ 81212 -14 |71 -1-1-117

N00YyTOK BEKTOPIB
Pa3zom 3a 3micToBUM MoayJsiem 1 30/ 88| - 14|30 2|2 - |26
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3MicToBHMI MOYJIb 2. AHATITUYHA TEOMETPIs

Tema 5. Jlimii Ha MmIomMHI Ta iX

_ 71212-]131]8] 2 6
PIBHSIHHS
Tewma 6. JIiHii 1pyroro mopsiaKy 712(2-13|7] - 7
Tema 7. IIpsama Ta miommHa B mpo-
. 81212|-]14]| 8] - 6
cTopi
Tewma 8. IloBepxHi apyroromopsinky | 8 |2 (2 |- | 4 | 7 | - 7
Pa3zom 3a 3micToBUM MoOayJs1eM 2 30 8/8|-/14]30 2 26
3micToBuii MoayJib 3. Jludepermianpae ducaeHHs
Tema 9. I'panuns ¢yHKIil Henepe-
P by P 81212|-]4]| 8| - 8
PBHOTO apTyMEHTY
Tema 10. HenepepsHicTb KIii.
pep (b.yH _ 81212|-]4]| 8| - 8
Touku po3puBy Ta iX KiIacugikaris
Tema 11. IloxiaHa KIli1, IpaBH-
. dye P 81212]|-]141]10] 2 8
na nudepeHitoBaHHS
Tema 12. Judepenuian ¢yHkIii,
Moro 3acrocyBanHs. OcHoBHi Teo-| 8 |2 |2 |- | 4 | 8 | - 8
peMu qudepeHIiaTbHOTO YUCTICHHS
Tema 13. JocmimkeHHS KIIi 3a
. bye 81212|-]4 |10 - 8
JOIIOMOTO0 TIOX1HOL
Tema 14. IlonsTrs yHkmii 6araTh-
_ 10j2/2|-]6 | 8| - 8
OX 3MiHHUX
Tema 15. JludepeHIiHOBHICT
_ _ 10[22|-]6 | 8| - 8
¢byHKI1H 6araTb0X 3MIHHUX
Pa3zom 3a 3micToBMM moayJiem 3 601414 - |32 60 2 56
120(30 (30| - | 60 | 120| 6 108

Ycboro roamH

12



Ta0mumsa 5.2

Temu NPAKTUIHHUX 3aHATD

KinpkicTh ronux
Ne 3/m Hassa temu Henna gop- | 3aouna
Ma dbopma
Moayas 1
3micToBuii MoayJn 1. JliniitHa Ta BekTOpHA anredpa
BusnauHUKM Opyroro Ta TPETHOTO MOPSIKY,
1 BJIACTMBOCTI BHM3HAauHMKIB. J[ii Hajgy Mart- 2
putisimu. OOepHEeHa MaTPHIISL.
Po3p’s3yBanns CJIAP MaTpuyHMM METOJ0M
2 |rta 3a ¢opmynamu Kpamepa. OnnopinHi 2
CJIAP. )
JlinitiHi omepariii Hag Bekropamu. Koopmau-
3 HATH Ta MOAYJb BekTopa. HampsmMHui kocuny- )
cu. [Tomin Bizpi3Ka y 3a1aHOMY BiHOIIICHHI.
Cxkanspauit T0OyTOK BEKTOPIB.
4 BexTtopHuii Ta mimanuii 10OyTKH BEKTOPIB, )
1X 3aCTOCYBaHHS.
Bceboro 3a 3micToBuii MmoayJb 1 8 2
3micToBHi MOYJIb 2. AHATITHYHA TEOMETPIs
JIiHii Ta ix piBHsAHHA. ['eomMeTpUYHMI 3MICT
5 piBasHb.  [lomsapra  cucrema.  Ilomspsi )
piBHSHHS JTiHII. PiBHAHHS mpsMoi Ha TUIO-
HIMHI
6 Jlinii gpyroro mopsiiKy: enirnc, rinmepborna, ) )
napadouia.
7 [Tnmommua y npocropi. [Ipsma 1 mromuHa y )
IPOCTOPI.
8 | IloBepxHi APYyroro mNopsaKxy. 2
Bceboro 3a 3micToBuil MOAYJIb 2 8 2
3microBuii Mmoayab 3. JludepeniianbHe YUCICHHS
9 OyHKIlis, 00JacTh BHU3HAYEHHS, MOOYI0Ba )
rpadikiB. O0uKCIeHHs rpaHullb QYHKIII.
10 HermepepBHiCcTh, TOUKH PO3PHBY. ) )
1 I'eomerpuunuii 1 Gi3UYHUN 3MICT MOXIAHOI. )
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Texnika qud)epeHITiFOBaHHS.

Jludepenttian, 3acTocyBaHHS y HAOIHMKEHUX

12| o6uncnennsix. Ipasmo Jlomitas. 2
Hocmimpkenas  QyHKOii 32 JOIIOMOTORO
13 | noxinuux. 2
OOmacTy BH3HAYCHHS, YACTHHHI ITOXIJIHI
14 ¢ yHKIIT 6araTb0X 3MIHHHX. )
Hudepenuian ¢yHkiii aABox 3MiHHUX. lo-
15 |TMYHA MIONMHA TAa HOPMAlb JIO MOBEPXHI. )
Exctpemymu (yHKIIT JBOX 3MIHHHUX.
Bceboro 3a 3micTroBuil moayJab 3 14 2
Pazom 30 6
Temu 1200paTOPHUX 3aHATH
He 3amnanoBani.
Camocriiina po6ora
Taomunsa 5.3
3aBaaHHsI 1JI caMOCTiiiHOI po0oTH (1eHHa Gopma)
Kinbkictsh
TOJIMH
Ne
/ Ha3zBa temu
3/11 Henna popma
1 | [TigroToBka 10 JIeKIin 15
2 | [ligroroBka A0 MPaKTUYHUX 3aHATH 15
3 | Bukonanus TumoBoro po3paxynky Nel(3aBmanus 1-4). 20
4 | Bukonaunus InguBinyansHoro 3aBnanns Nel 10
Pazom 60
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Taomuus 5.4

3aBaHHs 1J51 CAMOCTITHOI po0oTH (3a04Ha (popMa)

Kinekicth
TroauH
No
/ HazBa temn

3/11 3aouHa popma
5 ITigroroBka o0 jnexIii 20
6 [TinroToBka A0 MPAKTUYHUX 3aHATH 28
7 | Kontponbna pobota Ne 1 20
8 | KonTpoasHa podota Ne 2 20
9 | Konrposbaa podota Ne 3 20

Pa3zom 108

InguBinyasbHe HAYKOBO-IO0C/IIHE 3aBIAHHSA
He 3ammanosano.

6. MeToan HAaBYAHHS, 32CO0M TiIarHOCTUKH pPe3yJbTATIiB HABYAHHA Ta MeTO-

JH IX JeMOHCTPYBAHHS

HaGyrts 3100yBauamMu KOMIIETEHIIIM 3a0€3MeuyeThesl Yepe3 3aCBOECHHSI HaB4Ya-
JBHOTO MaTepiaiy y BUIJISAI JEKUIHHUX, MPAaKTUYHUX 3aHATh, CAMOCTIMHOI poOOTH
CTYJICHTIB Ta KOHTPOJIBHUX POOIT.

OCHOBHMMH MeTOXAMHU HABYAHHSA 3 JIUCIUILIIHY €:

1. IMosicHIOBATbHO-LTIOCTPATUBHUI METO/, 32 JIONIOMOTOI0 TIOBIJIOMJICHHS Ta
3aCBOEHHS 1H(pOpMAIIii Ha JEKIIHHNX Ta MPAKTUYHUX 3aHATTIX CIIOBECHUMH M HA0Y-
HUMHU 32C00aMH.

2. [Ipo6saemunii MeTod, KOJIM HAa MPAKTUYHHUX 3aHATTSAX YTBOPIOIOTHCS TIOMTY-
KOB1 CHTYallii, pO3BHBAETHCSI aKTUBHICTh, CAMOCTIHHICTbh, TBOPUI 3110HOCTI 3100yBa-
YiB OCBITH.

Sk HaouHMII MaTepian Ha JIEKIISX 3aCTOCOBYIOTHCS MYJIBTUMEINWHI Claiau Ta

JIEKIIHI JEMOHCTpAIIii.
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3 MeTO10 PO3’ICHEHHS HAWOUIBIN CKJIAIHUX NMATAHb JUCIMIUTIHA Ta T ABUIICHHS
SIKOCT1 BUKOHAHHS 1HJAWBITyaJIbHUX 3aBJIaHb Ta THUIIOBHX PO3PaxyHKIB MPOBOIATHCS
IPYNOBI Ta IHAUBIAYaJbH1 KOHCY/IbTALIIT 32 PO3KIIaIOM Kadeapu.

3aco0aMu 1iarHOCTMKH PE3yNbTATIB HABYaHHS Ta METOAAMHU iX JE€MOHCTPY-
BaHHS €:

® BUKOHAHHS 3aBJIaHb HA MPAKTUIHUX 3aHATTAX;

e odopmiteHHs Ta 3axucT TUoBoro po3paxyHky Ne 1;
e BHUKOHaHHSA [HAMBITyaTbHOTO 3aBaaHHS No 1;

® DPO3B’s3aHHS OJIIMITIAIHAX 3aBIAaHb;

® KOHTPOJIbHI TECTOB1 pOOOTH.

7.  @®OpMHU MOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO

JlocArHeHHs cTyaeHTa OIiHIoTheA 3a 100-0anpHOI0 CUCTEMOIO YHIBEpCHUTE-

TY.
[TimcymKoBa OIiHKAa HABYAJIBHOTO KYpPCY BKJIIOYA€ B ceOE OIMHKK 3 MMOTOYHOTO

KOHTPOJIIO 1 OIIHKHY 3aKJIFOYHOTO 3aJIiKy . Y KOKHOTO KOMIIOHEHTa CBOS YacTKa B 3a-
raJbHIM cUCTEeMI OI[IHOK. Y MPOMDKHHUX OIlIHKaX CTYJIEHT Moke HaOpatu 60 Oais.
[Iuroma Bara 3aKJIFOYHOTO 3ajiKy B 3arajbHii cuctemi oriHok — 40 OamiB. [IpaBo
3/1aBaTH 3aKIFOYHUN 3aJIiK JA€ThCS CTYNCHTY, SKUH 3 ypaXyBaHHSIM MaKCHUMaJIbHUX
OaJliB MPOMIXKHUX OIIIHOK HaOupae He MmeHie 40 OaniB. [lincymkoBa oiliHka HaB4a-
JBHOTO KYPCY € CYMOIO TPOMIDKHHX OITIHOK 1 OI[IHKH 3aJTiKY.

[ToToyHMIT KOHTPOJIH MEepeadavac OMiHIOBAHHSI TEOPETUYHOT MiATOTOBKH 3/100Y-
BayiB BWINOI OCBITH i3 3a3HAUEHOI TeMH Ta HAOYTHUX MPAKTHUYHHUX HABUYOK ITiJT Yac
BUKOHAHHS 3aBJaHb CAMOCTIHHUX POOIT.

3apaxyBaHHS KPEAHWTIB HABYAIHHOTO KYPCY MOXKIIMBE TUIBKH IICIIS JOCSTHEHHS
pe3ynbTaTiB, 3amanoBanux PITH/I, mo BupakaeTbcs B OJIHIN 3 TO3UTHBHUX OIIHOK,
nepen0aYeHuX YNHHUM 3aKOHO/IaBCTBOM.

dopma KOHTPOJIIO KOMOIHOBAHA:
e nrcbMoBa (oopMIIeHHS 3BiTiB, TUCHMOBI BiIOBII HA KOHTPOJIBHI IMATAH-
HSI BUKOHAHHS 3aB/IaHb);

e ycHa (BIAMOBI/I HA KOHTPOJIbHI MUTAHHS, 3aXUCT pedepariB);
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e TecToBa (MOAYJbHI KOHTPOJIbHI TECTOBI POOOTH, BUKOHAHHS OJIMITIaIHUX
3aBJIaHb).
Kpurepii oniHIOBaHHSI BUKOHAHHSI PO3PaXyHKOBHX 3aB/IaHb
3n00yBau AeHHOT (OPMH HAaBYAHHS Ma€ BUKOHATH YOTHPHU 3aBJAHHS THUIIOBOTO

PO3paxyHKy Ta OJHE iHIWBIAyadbHE 3aBIaHHs, IO HAPAXOBYIOTh B c00i 5 3aaay, 3ri-
THO 1HAMBiAyansHOTO Tpadiky. KokHa po3paxyHKOBE 3aBJIaHHS OIIHIOETHCS MAKCH-

MyM y 12 GamiB. 3arajgom 3a po3paxyHKOBI 3aBIaHHSI MOYKHA OTPUMATH MakCUMyM 60

OautiB.
Taomumsa 7.1
@®opmMH KOHTPOJII0 BUKOHAHHS PO3PaXyHKOBHUX pOOIT,
iX OHiHIOBaHHSA
BukonanHs
pospz;xoyg;connx Kpurepii oninioBanus

PoGota BukoHaHa y BcTaHOBIEeHUN TepMiH. CTYyIEHT CaMOCTIHHO
12 BHM3HAYa€ THUM 3ajadyl 1 pamioHalbHO po3B’s3ye ii. Moxke
pO3B’sA3yBaTH KOMOIHOBaHI 3a/1aui.

Po6ora BukoHaHa y BcTaHOBJIEHUH TepMiH. CTYyIEHT paliOHaJIbHO

10 ) ) . .
po3B’sa3ye 3aaaui. Moxe po3B’si3yBaTu KOMOIHOBaHI 3a1a4l.

Po6ora BukOHaHa 3 MOPYILIEHHSM BCTAaHOBJIEHUX TepMiHiB. Cry-
8 JEHT HaBOJAUTH NOTPiOHI Gopmynu. Po3B’sa3ye 3a1auy KOPUCTYIO-
YHCh AJITOPUTMOM.

Po6ora BukOHaHa 3 MOPYLIEHHSM BCTAaHOBJIEHUX TepMiHiB. Cry-
6 JE€HT HAaBOAMUTH MOTPIOH1 Popmynu. Po3B’sa3ye 3a1auy 3 nomuiika-
MHU.

CTyneHT ckiafiae CKOpOUYeHYy YMOBY 3ajiadi, pOOUTh OOUYHMCIICHHS
JIMIIIE 32 TOTOBOIO ()OPMYIIOIO.

0 CtyzneHT He po3B’s3ye 3a1aui.

Maxkcumanvna oyinka cmyoenma 3a 0anHuti KOMHOHEHN NPOCPAMU
60 banis (5 3a60anv no 12 banis).

Kpurepii ouiHioBaHHSI BUKOHAHHSI KOHTPOJILHUX 3aBJIaHb (3a04Ha popMma)

CrTyneHTH 3a0YHOTO BIJIIJIEHHS BUKOHYIOTb TPU KOHTPOJbHI POOOTH 3I1IHO
1HAMBIAYaIbHOTO BapiaHTy, SKUM BIJIMOBIAAE TMOPSAKOBOMY HOMEpY 31 CIIUCKY Y

XKypHaii, B 00’emi 12 3aia4 3 BIJIMOBITHUX TEM 3aHSTTS Ha OJHY KOHTPOJIbHY po0O-

Ty.
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Taomunsa 7.2

K/p

Kpurepii oninioBaHHs

20

Po6ota BukoHaHa y BcraHOBiIeHUN TepMiH. CTYAEHT caMOCTIITHO BU3Ha-
yae TUN 3aj1a4l 1 pallioHaIbHO Po3B’s3ye ii. Moke po3B’si3yBaTh KOMOIHO-
BaHi 3a/1ay4i. 3BIT BiMOBI1a€ BCTAHOBICHUM BUMOTAM.

16

PoGoTa BukoHaHa y BcTaHOBJIEHUH TepMiH. CTyIEHT palioHaIbHO
po3B’s3ye 3aaaui. Moxe po3B’si3yBaTi KOMOIHOBaHI 3a7a4i. 3BIT BiAMOBI-
Jla€ BCTAHOBJIEHUM BUMOTaM.

12

Po6oTa BuKkoHaHa 3 OPYIIEHHSM BCTAHOBJIICHUX TepMiHiB. CTyJCHT HaBO-
TUTH TTOTPiOHI popMynn. Po3B’s13ye 3a/1ady KOPHCTYIOUNCH aJITOPUTMOM.
CkaicHui 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta MTOMUJIKH

PoGoTa BUKOHAHA 3 MOPYIICHHSIM BCTAaHOBJICHUX TepMiHiB. CTyICHT HaBO-
TUTh TOTPiOHI popmynn. Po3B’s13ye 3amauy 3 MOMIIIKAMHU.

CTyneHT cKiagae CKOpodeHy YMOBY 3aj1adi, pOOUTh 00YMCIICHHS JIUIIIE 3a
TOTOBOIO (POPMYIIOO.

CryneHT He pOo3B’s3ye 3a/1avi.

Maxcumanvha oyinka cmyoenma 3a 0anuti Komnonenm npoepamu 60 oa-
zig (3 pobomu no 20 b6anis).

8. Kpurepii ouiHioBaHHs1 pe3yJibTaTiB HABYaHHA

3I[O6YB8.LI Maec BiZ[HOBiCTI/I Ha II’ITh TECTOBHUX 3aBdaHb 3 TCOPCTHYHHUX 3HAHL 3

YITKUM NOSICHEHHSIM Ta BUPIIIMTHU TPU MpakTUyHi 3a1avi. KoxkHa BiAMoOBiAb Ha Tec-

TOBI 3aBJaHHS OL[IHIOETHCS MAaKCUMyM y 2 0aiu, BUPILIEHHS KOKHOT MPaKTUYHOI 3a-

nadi —y 10 GaiB. 3arajom 3a 3ajik MOXHa OTpUMaTH MakcuMyM 40 Oais.

Taomums 8.1

Kpurepii oniHlOBaHHS BiINOBiIi HA TECTOBI NUTAHHA HA 3AJIKY

Binnosinb
HA TEeCTOBI Kpurepii ouiHIOBaHHA Ha 3aJIiKy
NMUTAHHA
2 Bianoinae HaaHa MpaBHIIbHA 3 YITKUM MOSICHEHHSIM.
1 Bianosinae mpaBmiibHa, anie 0€3 MOSCHEHHS.
0 Bianosiaes He Hajana B3arani abo HeMpaBUIbHA.

Maxcumanvua oyinka cmyoenma 3a 8i0nogiob Ha ycHi numanHs 10

banie (5 numans no 2 6anu).
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Taomus 8.2

Kpurepii ouiHioBaHHs pillleHHsI TPAKTHYHOI 3a71a4i Ha 3aJIiKy

Pimenns
NMPaKTHIHOT Kpurepii onHiHIOBaHHA HA 3aJiKy
3agadi

Pimennst npencraBieHe MoBHE, KOPEKTHE, 3 YITKUMHU MAJIFOHKOM Ta

10 MOSICHEHHSIMH, BIJIOBIb MPaBUJIbHA, MPABWJIBHO BHUKOHAHO JOBE-
TEHHS
Pimenns mpencrarsieHe mMoBHE, KOPEKTHE, 3 YITKUMHA MATIOHKOM Ta

9 MOSICHEHHSIMH, BIJIMOBIIh TPAaBHJIbHA, HEMPABHIBHO BHUKOHAHO JO-
BEJICHHS
Pimennst npencrasneHe y BUrsiAi GopMyit, IpaBUILHO BUKOPHUCTA-

8 HUX, 3 YITKUMHU MAJIFOHKOM, ajie¢ 03 MOsICHEHb, BIJMOBIAb MPaBUIIb-
Ha.

7 Pimenns nmpeacrapieHe MoBHE, 3 HEYITKUM MATIOHKOM Ta TIOSICHEH-
HSIMH, BIJTIOB1Ib TIPaBHIIbHA, HE BUKOHAHO JOBEICHHS
PimenHst mpeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMH MOSICHEHHSIMH,

6 BIJINTOBIJIb HETIPABWJIbHA Y 3B'3KY 13 MOMUJIKAMH TIPH BUKOHAHHI PO-
3paxyHKIB.
Pimrenns npenacrasneHe y BUTIISAL GopMyIt, TpaBUIILHO BUKOPHCTA-

5 HUX, ajie 0e3 MOsICHEHb, BIJIMOBIAb HEMIPaBUWIIbHA Y 3B'SI3KY 13 TOMH-
JKaMH P BUKOHAHHI PO3PaxyHKIB.

3 P.iHIeHP.ISI MIPEICTABIICHE Y BUTIISAL (OpMYIT, OLTBIT HiXK HAIIOJIOBUHY,
BIJIMOBI/Ih HETIPABUIIbHA.

) PimenHs npencraBieHe HEMOBHE Y BUIJISAL (GOPMYI 3 HEUITKUM TO-
SICHEHHSIM, TIPaBUJIbHA BIJMIOBIb BiJICYTHSI.

) PimenHs npezacraBiieHe HENOBHE, OLIbII HIXK HANOJOBUHY, MPaBU-
JbHA BiJIITOBIIb BIJICYTHSI.

0 Pimennst He mpezicTaBieHe B3arajii ab0 HEMOBHE, MEHIII HiXk Haro-

JIOBUHY.

Maxcumanvna oyinka cmyoenma 3a 3a0a4i 30 6anis (3 3a0aui no 10
banis).

Tabnaung 8.3
JleHHe BiAAIICHHS 3a04He BIAIUIEHHS
Kinp- Bun pobotu Kine-
Bun pobotu KICTb KICTb
OaiiB OaiiB
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Po3noain 6asiB 3a popMamMu KOHTPOJIIO

Monayas 1
3M 1 Tunosuii po3paxyHoxk 1, 24 KonTponsHa pobota 1 20
3aBnanus 1-2
3M 2 Tunosuit pospaxynox 1, 24 | KonrponbHa pobota 2 20
3aBnanus 3-4
3M 3 LI:IIT BULYAJIBHE SaBaH- 12 | KontposbHa pobota 3 20
[Timcymko-
BUI KOHT- 3anik 40 3anik 40
poJIb
Cyma 100 100
Taomuusa 8.4

®opmMa KOHTPOJIIO

MakcuMaJjbHa KIJIBKICTH 0aJ1iB

Jenna ¢popma

3aouna popma

Bukonannss  po3paxyHKo-

BUX 3aBAaHb

5 x 12 6aniB = 60 Ganis

3 x 20 GaniB = 60 OaniB

BiamoBigs Ha TECTOBI MH-

TaHHS HA 3aTIKy

5 x 2 6amu = 10 GaniB

5 x 2 6amu = 10 GaniB

Buxonanns IIPAKTUYHOI

3a/1a4i Ha 3aJT1IKy

3 x 10 6axiB = 30 OamiB

3 x 10 6aniB = 30 OaniB

Bcebworo

100

100
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9.  IncrpymeHTH, 00,12 JHAHHS TA MPOrpamMHe 3ade3ne4YeHHs], BAKOPUCTAHHSA
SIKUX Nepea0davyac HAaBYAJIbHA TUCHHUILTIHA
1. OopHU# KOHCITEKT JISKI[iH 3 TUCIUILIIHNA B €JIEKTPOHHOMY BapiaHTi.
2. MeroauuHi BKa3iBKU Ta 3aBJaHHS J0 BUKOHAHHS 1HJWBIAYyaldbHUX POOIT 3
JTUCITUTUIIHU B €JICKTPOHHOMY BapiaHTI.
3. HaBuanbHi MOCIOHUKH TS IHAWBiMyaTbHOI pOOOTH CTYACHTIB 3 KypCy BH-
01 MAaTEMATUKHU.

4. JIekmifiHi JeMOHCTpAIIii.

10. PexomenaoBaHi qxepesa ingopmauii
OcHoBHa

1. Anrebpa Tta reometpis. KoHCHEKT JeKuil 3 Kypcy «AHaJITUYHA T€OMETPIs
Ta JiHilHa anreOpay [EnexTpoHHMI pecypc] : HaBUAIBLHUN MOCIOHUK JUIS CTYACHTIB
cnerianbHOCTI 124 «CuctemMHMIl aHami3», OCBITHIX mporpam «CHCTeMHUN aHali3 i
yrpasiiaas; CucreManid aHani3 ginancoBoro punky» / KIII im. Iropst CikopchbKoTO ;
ykaaa. O. O. Kamroxnuii, A. FO. Manbues, I'. b. Tloakomsin, FO. A. YanoBcbkuit ;
KIII im. Irops Cikopcekoro. — Enexrponni TekcroBi aani (1 ¢aiin: 4,68 MoaiuT). —
Kuis : KIII im. Irops Cikopeskoro, 2019. — 127 c.

2. AmnamituuHa reomeTpis. EneMmentu niHiHOi anredpu [ Enexrponuii pecypc]
: Teopis Ta 3amadi st camocTiiHoi podotn / HTYY «KIII» ; yknan.: 3. I1. Opauach-
ka, JI. A. Penera. — Enexkrponni Tekcrosi nani (1 daiin: 25,78 M6aiit). — Kuis :
HTVYV «KIll», 2016. — 148 c.

3. besymak O. O. HaBuanpHul MOCIOHMK 3 JIHIHHOT alreOpw IS CTY/ HTIB
MexaHiko-mareMatuyHoro gaxynasrety / O. O. besymak, O. I'. INanromkin, €. A. Ko-
gyOincbka. — K. : BIIL "KuiBcbkuit yHiepcutet", 2019. — 224 c.

4. Enementu Buioi marematuku: HaBd. nociOuuk / H. E. Konnpyk, M. M.
Mansp, B. B. Hikonenko, M. M. Illapkani. — Yxropoa, Bumapaunreo YxHY "To-
Bepna", 2017. - 124 c.

5. Kaxyra H./l. Buma maremaTuka (nmpakrukym) Yactuaa 1. Bexropu i koop-

nuHatu. [loximHa Ta 11 3actocyBanHsA. [HTerpan 1 ¥oro 3actocyBaHHs. Jludepen-
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uianbHi piBHsAHHSA. Enementu teopii iimoBipHOcTell. Ilpaktukym nnst gpopmyBaHHS
KOMIIETEHTHOCTeH cTyneHTiB. KuiB : VHiBepcurer ekoHomiku Ta mpaBa «KPOK»,
2017.-95 c.

6. JlutBuaoB A.JI. Buma Ta npukiagHa MaTeMaTHKa 3 eIeMeHTaMu iHpopma-
IMIHHAX TEXHOJIOTIH: HaBYalbHHK mToCiOHWK / A.JI.JIuTBuHOB; XapkiB. Ham. YH-T
MicbK. Toct-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im. O. M. bekerosa, 2019. —
232 c.

7. MareMatrKa B TeXHIYHOMY yHiBepcuTeTi [ Enexrponnuit pecypce] : miapyd-
nuk / I. B. Anekceea, B. O. Taiine#t, O. O. Jluxosuunuii, JI. b. ®enoposa ; 3a pen.
O. L. Knecona ; KIII im. Irops Cikopcekoro. — EnextponHi TekcToBi naHi (1 gaitn:
4,01 Moaiit). — Kuis : KIII im. Irops Cikopebkoro, 2018. — T. 1. — 496 c.

8. Cepreena JI.LH. Bumia matematuka i cratuctuka. Yactuna . Maremaruu-
HUW aHai3: HaBYAJIBHHU MOCIOHWK I cTyAeHTIB [-ro dapmarieBTHIHOTO (HaKyib-
TeTy 3anopi3bKoro AepxaBHoro meauunoro YHiBepcurery / JILH. Cepreesa, O.€.
[Tpoxomuenko. — 3amopixxs: 2019. — 118 c.

9. Topsuuk J[.O. Buma marematuka: HaB4ainbHuM ocioHuk / [1.0. TopsHuK.
— XapkiB: XJIYXT, 2019. — 150 c.

JlonomizkHa

1. bananmina H.M. JliniiiHa anreOpa Ta aHajdiTHYHA T€OMETPis : HABYAJIbHO-
METOAWYHI peKoMeHAAIlil (B JOTIOMOTY JI0 CaMOCTIHHOI poOOTH i 3100yBadiB BU-
10i OCBITH CTyneHsi OakanaBpa (akynapTeTy KiOepOesneku Ta 1HQOpMalliiHUX TexX-
Hosorii) [Enextponne Bumanns]. / H.M.banannmina; kadenpa xibepOesnexku HY
«Onecpka ropuaudHa akageMis». — Onxeca : @enikc, 2020. — 32 c.

2. JludepeHuianabHe Ta IHTErpaibHe YUCICHH PYyHKLIM oaHi€l 3MiHHOT. / L. V.
Kurpa, T.V.Shmatko. Differential and Integral Calculus for One Variable Functions =
JludepenmianpHe Ta iHTErpajibHe YnciaeHHS (QyHKIINA omHiel 3MiHHOI. HapuanmpHuii
nocionuk . — X.: THY ,XIII”, 2017. — 324c. (aHra. MOBOIO)

3. 30ipHUK 3a7a4 1 BIOpaB 31 CHEMIAJIBHUX PO3JAUIIB BUIIOI MaTEeMAaTUKH s

CTYJICHTIB TeXHIYHHX crienianbHocTel [EnmekTponnii pecype] / HTYY «KIII» ; ykman.
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3. II. Opaunceka, JI. A. Penera. — Enextponni TekctoBi naHi (1 gaitn: 9,8 MoGaiT). —
KuiB : HTYY «KIII», 2016. —43 c.

4. HecranmapTHi Ta oyiMITiaaHi 3a7a4i 3 anreOpu Ta aHaTi3y: MPAKTUKYM IS
MiATOTOBKU CTYACHTIB 1-ro Kypcy [EnekTponHMil pecypc]| : HaBYalIbHHMNA MOCIOHUK
st ctyneHTiB crynens 60akamaspa / KIII im. Iropst Cikopebkoro ; yknan.: C. B. boa-
Hapuyk, M. K. Ineenko, T. B. Manosiuko, B. B. IlaBinenkos, A. B. CuporeHko —
Enexrponni tekcrosi aani (1 ¢ain: 1,33 Mo6aiit). — Kuis: KIII im. Iropst Cikopch-
koro, 2020. — 183 c.

Indopmauniiini pecypcu B Internet

1. bibmioreka HarionaibHOTO yHIBEpCHUTETY KOpaOneOyayBaHHS I1MEHI aamipaiia

Makaposa.

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

calculus-fall-2007/video-lectures/ITepeniku HalioHATBPHUX CTAHAAPTIB, SIKi B pasi Ja0-

OpOBUIBHOTO 3aCTOCYBaHHS € JIOKa30M BIAMOBIIHOCTI MPOAYKIlii BUMOTAM TEXHIYHHUX

periiameHTiB https://data.gov.ua/dataset/6a813896-efe9-4686-845t-534bft4beOb3
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11.

3MiHM TA JONOBHEHHS
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