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Beryn

AHoTAaLiA

Hapuanpna pucrumurina "Buma marematmka [" € omHiero 13 CKIagoBHX
KOMIUIEKCHOI MIATOTOBKH 3100yBauiB mepuioro (6akamnaBpChKOro) piBHA BHIIO]
ocBITH raiy3l 3HaHb "G [HXeHepis, BUpOOHUIITBO Ta OYIIBHUIITBO" CIELIAIBHOCTI
"G2 TexuHomorii 3axuMCTy HaBKOJMIIHBOTO CEpEAOBUINA" OCBITHBOI MNpPOrpaMu
"TexHo0r1i 3aXUCTy HAaBKOJIUIIIHBOTO CEPEeIOBHIIA".

Bona € TeopeTMYHOIO OCHOBOKO MaHOyTHHOT mpodeciiiHoi MISIBHOCTI Ta
OMaHyBaHHS HABHYOK, HEOOXITHUX A mojanplioro HaByaHHs. Ilig yac BUBYEHHs
JUCIUIUTIHU Y CTYAEHTIB (POPMYETHCS CUCTEMa TEOPETUYHUX 3HAHb 1 MPAKTUYHUX
HABUYOK 3 MUTaHb CaMOOpPraHi3alii CTyJeHTa B OCBITHBOMY CEPEIOBHILI, OCBITHBOI
JISUTBHOCTI Yy 3aKiajl BHINOI OCBITH Ta CTBOPEHHI 1HIWBIIyallbHOI OCBITHBOI
TpaekTopii. OnaHyBaHHS Kypcy 03HAMOMITIOE CTYA€HTIB 3 TPUHOMaMHK TOCIIIKEHHS 1
PO3B’sI3yBaHHS MaTeMaTUYHO (pOpMalli30BaHUX 3ajad, crupuse GOpMyBaHHIO HABUYOK
JIOTIYHOTO Ta aJrOPUTMIYHOTO MHCIEHHS, 3a0e3nedye OBOJIOJAIHHS CTyJEHTaMU
OCHOBHMMH MaTE€MaTUYHUMHU METOJaMH, HEOOXITHUMH MU aHaJi3y 1 MOJCITIOBAaHHS
MpOLECIB Ta SBUII B MPOIEC] MOLIYKY ONTHUMAJbHUX pillleHb, BUOOPY HaMKpamux
croco0iB iX peasi3zallii, a TOMY € BaroMor0 CKJIaJ0BOIO y MiATOTOBIII (haxiBIliB.

KirouoBi cjioBa: maremaTtvka, CUCTEMH pIBHSIHb, BEKTOpH, aHaJITHYHA
reomeTpis, QyHKIisA, rpaHuug (QyHKI, MOOXiaHa, 1HTerpan, AudepeHiianbHl

PIBHSIHHS, PsJIA, HAOTUKEH1 OOYUCIICHHS.



Abstract

The discipline "Higher Mathematics 1" is one of the components of
comprehensive training of applicants for the first (bachelor's) level of higher
education in the field of knowledge "G Engineering, production and construction"
specialty "G2 Technologies of environment protection" educational program

"Technologies of environment protection".

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 problems, promotes the formation of skills of logical and algorithmic
thinking, provides students with basic mathematical methods needed to analyze and
model processes and phenomena in the process of finding optimal solutions, choosing
the best ways to implement them; therefore it is an important component in the
training of specialists.

Key words: mathematics, systems of equations, vectors, analytical geometry,
function, function boundary, derivative, integral, differential equations, series,

approximate calculations.



1. Onuc HABYAJIBLHOIL JUCHUILIIHNA

Taomurs 1.1.
Onuc HABYAJBLHOI AMCIUIIIHHA
XapaKTepuCTUKA
. : : HABYAJbHOI TUCIUILUTIHA
HaiimenyBaHHsI ["ay3b 3HaHb, CHEIIATBHICTh
: : S Jlenna 3aoyHa
MOKa3HUKIB (OCBITHS Mporpama), OCBITHINA PIBEHb
dbopma dbopma
HAaBYaHHS | HaBYaHHSA
KinpkicTh
: OO00B’s13k0Ba
KpenuTiB — 4 ["any3b 3HaHB
Moaymis — 1 G Inoicenepis, supobHuymeo ma Pik maroroBku:
3MICTOBUX 6y 0isHUYMB0 . .
) 1-i1 1-i1
MOJTIyIB — 3
Enextponnuii C
anpec PIIH/I na CMECTp
caiTi
VYHiBepcurery: 1-it 1-i
CremanpHICTh Jlexmiit
T — G2 Texnonoeii 3axucmy
Y HABKOIUUHBO20 CEPedosUd 30 ron. 6 rox.
HAyKOBO-
JOCITITHE . : .
3aBIaHHA  (He ITpakTuyHi, ceMiHapChKi
3aNJIAHOBAHO) :
OcBiTHS IIporpama
Texnonoeii 3axucmy HABKOIUUHbO20 30 rox. 6 ToxL.
cepedosuya
3arajgbHa
KUIBKICTh TOJUH JlaGopartopHi
— 120
- TOJ. - TO/I.

TrxHEeBUX
TOJIUH LTSI
JneHHoi  (opmu
HABYaHHS:
ayIUTOpPHUX — 4;
CaMOCTIHO1
poboTu
cTyaeHTa — 4.

OcBiTHiH piBEHB:
nepuwiuil (baxanaepcvKuii)

Camocriiina po6oTa

60 ron. 108 ron.

[HauBiyanbHI 3aBIAHHS:
- TOJI.

Bun konTpouto:
Ex3amen

dopma KOHTPOJIIO:
KOMOiIHOBaHa




2. MeTa BUBYEHHS HABYAJBLHOI JUCIUILIIHNA

Pob6oua mporpama HaBuanbHOI AucuuIUIiHM "Buma maremaruka 1" cknagena
BIJIMOBIAHO J0 OCBITHBO-TIPO(ECifHOT MporpaMu MIArOTOBKU 3100yBadiB MEPILIOTO
(6axamaBpCHKOTO) PIBHSI BHINOI OCBITH Tany3i 3HaHb G "[H)KeHepis, BUPOOHUIITBO Ta
OymiBaunTBO"  cmemianbHOCTI G2 "TexHoyorii  3aXWCTy  HABKOJWMIIIHHOTO
cepenoBuma” ocBiTHbOI Tporpamu (OIl) "TexHoOTii 3aXHMCTy HABKOJMIITHBOTO
cepenouiia. Jlis 3aznadenoi OIl guciumiiza € 000B’ A3K0BOIO.

Metoro BuBYEHHs AucuuiUlink "Buma wmatematruka [" € dopmyBaHHS Yy

CTYy/ICHIB BIAMOBIIHO 0 OCBITHBO-TIPOQECIHHOT MPOrpaMHu TAaKUX KOMIETEHTHOCTEH:
3KO01. 3naTHiCTh 10 aOCTPAKTHOTO MUCJICHHSI, aHAII3y Ta CHHTE3Y.
®KO02. 3natHicT  OOTPpYHTOBYBAaTH,  3AIMCHIOBaTHM  MmiaAlOip, PO3paxoBYBaTH,

MPOEKTYBATH, MOJIU(IKYBaTH, TOTYBaTU 10 POOOTH Ta BUKOPHUCTOBYBATH Cy4YacHY
TEXHIKY 1 00JIaJHaHHS 71 3aXUCTY Ta PallOHAIBHOTO BUKOPUCTAHHS MOBITPSHOTO Ta
BOJTHOTO CEPEIOBUIIL, 3eMETHHUX PECYPCIB, MOBOHKEHHS 3 BIIXOIAMH.

3. IlepenymoBH 1Jisi BUBYEHHSA TUCHMILIIHA

[lepenymoBamMu maJis BUBYEHHS JUCIMIUIIHA € OCHOBHI TOHSTTS paHIIIe
BHUBYCHOTO IKUIBHOTO KYPCYy MaTeMaTHKU; JESAK1 MOHATTS Ta 3aKOHU 3 Kypcy (Di3uKw.

4, OuikyBaHi pe3yJibTaTH HABYAHHS

BuBuenHs HaBYanbHOI MUCIUILIIHU Tiependadae (GpopMyBaHHS Ta PO3BUTOK Y
CTYJCHTIB TaKUX Pe3yJIbTaTIB HABYAHHS:

[IPHO1. 3HaTH cy4yacHi Teopii, MAXOJW, NPUHIMIN EKOJIOTIYHOI IOJITHUKH,
(dbyHIaMeHTaIbHI MOJ0XKEHHS 3 010710711, XiMii, (I13UKH, MaTeMaTUKHU, O10TEXHOJIOT1
Ta (axoBUX 1 MPUKIATHUX 1HKEHEPHO-TEXHOJOTTYHUX TUCHUIUIIH JJIs1 MOACTIOBaHHS
Ta BUPIIICHHS! KOHKPETHUX MPUPOI03aXUCHUX 3a]1ad Y BUPOOHUU1H cepi.

[IPHO8. BMiTH  TOpOAEMOHCTpYBaTM  HABUYKHM  BUOOpY, IUIAHyBaHHS,
MPOEKTYBAaHHS Ta OOUYMCIICHHS HapaMeTpiB poOOTH OKpEeMHUX BHU[IB OOJIaTHAHHS,
TEXHIKH 1 TEXHOJIOTIN 3aXMCTy HaBKOJMIIHBOTO CEPEIOBHUINA, BUKOPHUCTOBYIOUU
3HaHHA (I3MKO-XIMIYHHMX BJIACTUBOCTEW TOJIOTAHTIB, MapaMETPiB TEXHOJIOTTUHUX
IPOLIECIB Ta HOPMATUBHUX MOKA3HUKIB CTaHy JOBKIJIIS.



5. IIporpama HaBYAJBHOI M CIUILTIHH

Moayas 1.
3micToBuii MoayJsb 1. JliHiiiHA Ta BEeKTOPHA ajreodpa.

Tema 1. MaTpuui Ta aii Hax HUMU

Matpuui. [dii man marpursimu. Busnaunuk matpuni. O6epuena marpuis. [1,
c.21-34], [2, c.4-20], [3, c.31-39], [4, c.6-15],[7,c.119-134], [9, c.7-11].

Tema 2. Po3B’A3yBaHHA CHCTeM JIiHITHMX PiBHSAIHb

Cuctemu miHiMHUX piBHSIHB. Teopema Kponekepa-Kanemm. Po3B’s30k
KBaJpaTHOI CUCTEMHM JIIHIMHUX pPiBHSIHL. Martpuunuii meton. @opmymu Kpamepa.
Opnopinni cucremu. [1, ¢.81-96], [2, ¢.26-36], [3, ¢.39-50], [4, c.17-25], [7, c.145-
157], 19, ¢.7-11].

Tema 3. BexTopu Ta Aii Hax HUMHA

Ckansiphi 1 BekTopH1 BennuuHu. JIiHiiHI onmepatii Haj Bektopamu. [Ipoexiis
BEKTOpa Ha Bichb. BmacTuBocTi mpoekiiii. JIiHIHHO 3alie’kHI Ta HE3aJekKHl CHUCTEMH
BekTopiB. basuc. Po3knaa Bekropa 3a 6azucom. OpToHOpMOBaHUH 0a3uC HA TUIONIMHI
1 y mpocTopi. BekTop B AekapToBiii cuctemi koopaunart. [1, ¢.3-13], [2, c.41-51], [4,
c.27-30], [5, c.13-21], [7, ¢.225-243], [9, c.11-15].

Tema 4. BekTopHuii Ta MilnaHuii 100yTOK BEKTOPiB

BekTopHuii 100yTOK ABOX BEKTOPiB, HOTO BJIIACTUBOCTI, BUPA3 y KOOPAUHATAX.
[Inoma TpUKyTHHKA, 3aJJaHOTO KOOpAWHATAaMU BeplIvH. Mimanuii 100yTOK TpbOX
BEKTOpIB, MOro BJIACTUBOCTI, BUpa3 y KoopauHatax. O0’eM TeTpaenpa, 3aJaHOTO
KoopauHatamu BepuuH. [1, c.13-21], [2, ¢.51-55], [4, ¢.30-39], [5, c.13-21], [7,
c.251-253], [9, c.11-15].

3MicToBHH MOIYJIb 2. AHAJIITUYHA TeOMeTpist

Tema 5. Jlinii HA IUIOINUHI TA IX PIBHAHHS

3amanHHs Qiryp pIBHSHHSMHU Ta HEPIBHOCTAMHU. PIBHSHHS JiHII y MOJIAPHUX
koopauHaTtax. [lapameTpuuni piBHSHHS JiHII. PiBHSHHA TIpsAMOi Ha TUIOIIMHI.
wionwHi [ 1, ¢.34-52], [2, ¢.55-71], [4, c.41-47], [7, c.335-344], [9, c.15-21].

Tema 6. Jlinii Apyroro nopsiaxky



Eninc, rinepbona, mnapabona. IX KaHOHIYHI pIBHAHHS Ta BJIACTHUBOCTI.
[Ipuknaau 3Be1eHHs PIBHSHb KPUBHUX JPYroro MOPSIKY 10 KAHOHIYHOTO BUTJSAY. |1,
c.59-81], [2, c.71-80], [7, ¢.348-356], [9, c.15-21].

Tema 7. [Ipsima Ta MJIOIIMHA B POCTOPI

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

Tema 8. IloBepxHi APyroro nopsaKy

[umiaapuuni, koHiuHi moBepxHi. Cdepa, emincoin. OaHONOPOKHUHHUH,
BOIMOPOKHUHHUH TinepOosoinu. Enintuunuii, rinepbosiunuii napadosoiau. [2, ¢.81-
86], [7, c.380-390], [9, c.15-21].

3microBuit MoayJb 3. JludepeHuiaibHe YUCTEHHS

Tema 9. I'pannus pyHKUII HeepepBHOIO APryMeHTy

YucnoBa mochifoBHICTh Ta ii rpaHund. O3Ha4YeHHsS TpPaAHUIl, T'€OMETPUYHE
TaymadeHHs. Teopemu mnpo Trpanuui. llepmia Ta gpyra BaxJIMBI TpaHUI.
OnnoctoponHi rpanuti ¢yHkiii. [4, ¢.51-67], [8, ¢.8-23], [9, c. 21-25].

Tema 10. HenepepBHicTh pyHkuii. Touku po3puBy Ta ix kiacudikamist

HenepepsHuictes QyHkuii B Toumi. Jii Hax HenepepBHUMH (YHKIIAMUA. TOUKH
po3puBy ¢yHKIii, iXx kimacudikaimis. BriacTuBoCcTi (yHKIIN, HemepepBHUX HA
BiIpI3KY. [4, ¢.51-67], [8, c.8-23], [9, 21-25].

Tema 11. Iloxinna ¢pyHkuii, npaBuia JudepeHuilOBaHHSA

3agavi, MO0 TPUBOJAATH JO TMOHATTS TOXiAHOI. O3HAYeHHS TOXIAHOI Ti
MEXaHIYHUM Ta TreoMeTpuyHuid 3MicT. OCHOBHI TmpaBwia audepeHIiFoBaHHS.
JudepeHiitoBaHHs HESIBHO 1 MapaMeTpUyHO 3aaanux GyHkiiil. [4, c.73-83], [5, c.21-
43], [8, c.23-38], [9, ¢.25-30].

Tema 12. Indepennian pyHkuii, H0oro 3acTtocyBaHHsi

Hudepenuian  ¢yHKIli, HOro TeOMETPUYHUN 3MICT Ta BJIACTUBOCTI.
3acTocyBaHHs audepeHiiana 10 HabmmxkeHnx oOuucieHb. [IpaBuno Jlomitans. [4,
c.83-90], [5, c.21-43], [8, ¢.38-48], [9, ¢.25-30].

Tema 13. ociaixxeHHs GyHKILii 3a 10MIOMOT0I0 MOXiTHOT



[aTEepBamIi  MOHOTOHHOCTI, €KCTpeMyMH (GyHKII. OMyKIICTh, BTHYTICTh
KpUBUX, TOYKH TMEPETUHY. ACHMITOTH, JOCHIIKEHHS Ta MmoOyaoBa rpadikiB
byukuin. [4, ¢.91-101], [5, c.21-43], [9, ¢.25-30].

Tema 14. IlonsaTTsa PpyHKUii 0araTb0X 3MiHHUX

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

Tema 15. In¢epenniiioBHicTh GyHKIIH 0araTb0X 3MiHHUX

[Toxigna ¢yHkiii aBox 3MiHHUX. [loBHUN mudepeHIian Ta Moro 3B’S30K 3
yacTUHHUMU Tnoxigaumu. [loxigHa ckiagaeHoi ¢yskiii. HesBui dynkimii. JJoTtnyna

IUIONIMHA Ta HOpMaib 10 moBepxHi. EkcTpemymu (yHKIIT 1BOX 3MiHHUX. [5, c.21-

431, 19, ¢.30-32].

Tabmms 5.1.
TeMaTHYHMI IJIAH HABYAJIBLHOI M CIUILIIHA
HasBu 3MicTOBUX MOJTYJIIB 1 TEM KinpkicTs roauu
JIeHHa opma 3a04Ha opma
y TOMY YHCIi y TOMY YHCIi

o o

= =

S g g o S | B £ g S

Monaysus 1. Buima maremaruka I
3micToBuii MoayJb 1. JliHiliHa Ta BEeKTOpHA aiaredpa
Tema 1. Matpuii Ta a1i Ha1 HUMU 712(2]-13 g8 | 2 ) _ 6
Tema 2. Po3B’s3yBaHHSI CHUCTEM
L . T1212(-131171|-1-1-17
JTHIAHUX PIBHSHB
Tema 3. Bexropu Ta aii Haj HUIMU 8|2(2-14 |8 -121|-1]6
Tema 4. BexkropHuii Ta MillIaHUM
' 8122 -14 T 1| -|-|-17
N00yTOK BEKTOPIB
Pa3om 3a 3micToBUM mMoayJiem 1 30 88 -]14([30 2 2 - | 26
3micToBHIT MOYJIb 2. AHAJIITUYHA FreOMETPis

Tema 5. Jlinii Ha touwHl Ta ix | 7 |22 |- | 3 8 | 2 - - 6

10



PIBHSIHHS

Tewma 6. Jlinii gpyroro nopsaxy T12(2(-13|7] - 7
Tema 7. Ilpama Ta mIomMHA B
_ 812(2|-14)| 8| - 6
pOCTOPi
Tewma 8. TloBepxHi gpyroromnopsiaky | 8 (2 (2| -] 4 | 7 | - 7
Pa3om 3a 3micToBUM MopyJieM 2 308 8 -|14|30 2 26
3microBuii Moayasb 3. ludepeniianpue YncaIeHHS
Tema 9. I'panuis HKIT
P by 81212 -141| 8| - 8
HEIMEePEPBHOTO APIYMEHTY
Tema 10. HenepepsHiCTh HKII].
pep (b_y _ 812 (2|-14)| 8| - 8
Touku po3puBy Ta ix Kiacudikarris
Tema 11. Tloxigna  dyHKIIi,
_ 812 (2(-14 10| 2 8
npaBuiia AUQepeHIFOBaHHS
Tema 12. Hudepenmian dyHKIii,
oro  3actocyBanHs.  OcHOBHI
. 812 (2|-14)| 8| - 8
TeopeMu G epeHITiaTbHOTO
YHUCJICHHS
Tema 13. JlocmimkeHHs: GyHKIIN 3a
. by 812 (2-14 |10 - 8
JIOIIOMOT' 00 MOX1IHOT
Tema 14. Tlowsarrs  pyHKii
. 10{2(2|-]6 | 8] - 8
06aratb0X 3MIHHHUX
Tema 15. [JludepeniiiioBHicTh
' ' 10(2(2|-]6 | 8] - 8
GbyHKIIIH 6araThb0X 3MIHHUX
Pa3om 3a 3micToBUM MoayJem 3 60 (14|14 - | 32|60 | 2 56
120/ 30 |30 - | 60 | 120 | 6 108

Ycboro roauH

11




Taomurs 5.2
Temu NpakKTHYHHUX 3aAHATH

Kinekicts rogua
Ne 3/m Haspa temu Jlenna 3aouyHa
dbopma dbopma
Moayas 1
3micToBuii Moay.ab 1. JliHiiiHa Ta BeKTOpHA anredpa
BusHayHuku Apyroro Ta TPEThOTO MOPSAKY,
1 BJIACTHBOCTI BU3HAYHUKIB. Jii Ha 2
maTpuisiMd. O6epHeHa MaTpulLs.
Po3p’s3yBannst CJIAP maTpuyHUM METOJIOM
2 |T1a 3a d¢opmynamu Kpamepa. OmnopigHi 2
CJIAP. .
JliniitHi omepariii HaJ BEKTOpPaMHU.
3 Koopnunatu Tta Mmoayns Bektopa. Hampsmai ’
kocunycu. llomim Bigpi3ka y 3amaHoOMy
BiHOMIeHHI. CKaJsIpHUI JOOYTOK BEKTOPIB.
4 Bekropuuii Ta MimaHuii J0OyTKH BEKTOPIB, )
iX 3aCTOCYBaHHSI.
Bceboro 3a 3micToBuii MoayJs 1 8 -
3micToBHii MOAyJIb 2. AHATITHYHA T€OMETPIs
JIinii Ta ix piBHAHHA. ['eoMeTpUUHUIN 3MICT
5 piBusnb. [lomspua  cucrema. IlomsipHi )
piBHSHHS  JiHii. PiBHSHHA TIpsAMOi  Ha
IUIOIIMHI
6 Jlinii apyroro mopsiAKy: enirnc, rinepooa, ) 2
napaboJa.
7 [Inomuua y npocropi. [IpsiMa 1 miomuHa y )
IPOCTOPI.
8 | IloBepxHi Apyroro mopsaxy. 2
Bceboro 3a 3micToBHii MOYJIb 2 8 2
3micToBuii MoayJb 3. BcTym 10 MaTeMaTUYHOTO aHATI3Y
9 OyHKIisg, 007acTh BU3HAYEHHS, MOOYAOBa )
rpadikiB. OOuKCIeHHs rpaHullb QYHKIIIH.
HenepepBHicTh, TOUKH PO3PHUBY.
10 2 2
1 ['eomerpuynuii 1 Qi3UUHUIA 3MICT MOXITHOI. )
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Texnika nudepeHIiiroBaHHs.

Judepeniian, 3acToCyBaHHS Yy HaOJMIKEHUX

12| o6uncnenusx. [pasuo JlomiTas. 2

HocmipkeHHss  (QyHKIT 32 JIOMOMOI'OIO

13 | noxigaux. 2

OOnacTe BH3HAQYEHHSA, 4YAaCTHUHHI ITOXI1JHI

14 | ¢yHKIil 6araThb0X 3MIHHHX. 2

Hudepenmian  QyHkumii  JBOX  3MIHHHUX.

I[OTI/I‘IHa IJIOIIKHA Tda HOpMaJIb O0 HOBerHi.

15 2
Exctpemymu yHKINT 1BOX 3MIHHUX.
Bceboro 3a 3micToBuit MoayJIb 3 14 2
Pazom 30 4

Temu 1a00paTOpHUX 3aHATH

He 3armutanoBasi.

Camocriiina podorta

CamocrTiiiHa poOoTa mependayae MIATOTOBKY 10 JEKIIHHUX Ta MPaKTUYHUX
3aHATh, CAMOCTIMHE IIOTJIMOJIEHHS 3HAHHA 3a TEMaMU IUCLMIUIIHH, BUKOHAHHS
PO3pPaxyHKOBHUX POOIT; MIATOTOBKY A0 MOTOYHUX MOJYJIbHUX KOHTPOJIB; M1ATOTOBKY

A0 CK3aMCHY.
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3aBaaHHA VISl CAMOCTIIHOI po00oTH

Taomurs 5.3

Kinbkictb
Ne TOJIMH
Bux pobotu
3/ P Jenna 3aouHa
dhopma dbopma
Monayas 1
3micToBuii MoayJb 1. JliHiliHa Ta BeKTOpHA anredpa
1 | [TizroToBKa A0 JEKITINA 2 5
2 | [ligroToBKa A0 MPaKTHYHUX POOIT 2 5
Buxonanus TunoBoro po3paxyHky Nel (3aBmaHHs
3 10 18
1-2).
Bceboro 3a 3micToBuii MoayJs 1 14 28
3micToBHii MOAYJIb 2. AHATITHYHA T€OMETPIs
1 | [TizroToBKa A0 JEKITINA 2 5
2 | [linroToBKa /10 MpaKTUYHHUX POOIT 2 5
Buxonanns TunoBoro po3paxyHky Nel (3aBmaHHs
3 10 18
3-4).
Bcboro 3a 3micToBuit MOIYJIb 2 14 28
3micToBuii Moay b 3. BcTyn 10 MaTeMaTUYHOTO aHATI3y
1 | IligroToBka [0 JIEKIIH 3 10
2 | [ligroToBKa A0 MPakTHYHUX POOIT 3 10
3 | Buxkonanus [nauBinyansHoro 3aBaanss Nel. 12 18
5 | IligroroBka g0 ek3aMeHy 12 18
Bcboro 3a 3micToBuit MoayJib 3 32 56
Pazom 60 112

InguBinyajbHe HAYKOBO-0CIi/THE 3ABIaHHA

He 3anmanoBano.
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6. MeToau HABYAHHSA, 32CO0M TiATHOCTHKHU Pe3yJbTATIiB HABYAHHS TA METOAM iX
J1€eMOHCTPYBAHHA
Habyttss 3m00yBauamMu KOMIETEHINM 3a0e3meuyeTbcsi depe3  3aCBOEHHS
HAaBYAJbHOTO MaTepially y BHUIVIAMI JIEKUIHHUX, MPAKTUYHUX 3aHATh, CaMOCTIHHOI
pOOOTH CTYJIEHTIB Ta KOHTPOJIBHUX POOIT.

OCHOBHUMHU METOAAMH HABYAHHS 3 JUCITUTUTIHH €:

1. losicHIOBAJIbHO-IJIIOCTPATUBHUI METO/, 32 JOOMOTOI0 MOBIJIOMJIEHHS Ta
3acBOEHHS 1H(OpMAIli Ha JEKI[IHHUX Ta TPAKTUYHUX 3aHATTSIX CIIOBECHUMH W
HAOYHUMHU 3aCO0aAMHU.

2. IIpoOneMHMii MeTOA, KOJM HA MPAKTUYHUX 3aAHATTIX YTBOPIOIOTHCS
MOIITYKOBI CHUTYaIlill, PO3BUBAETHCA AKTHUBHICTb, CAMOCTIHHICTh, TBOpPYl 310HOCTI
3100yBadiB OCBITH.

Ak HAOUHMI MaTepiay Ha JIEKI[ISIX 3aCTOCOBYIOTHCS MYJbTUMEAINHI CIaiin Ta
JIEKIHI TeMOHCTpaIli.

3 METOI0 pO3’ICHEHHS] HAaHOUIbII CKJIAJHUX MUTAaHb TUCUUIIIIHU Ta IM1IBUILICHHS
SKOCTI BUKOHAHHS 1HJMBIIyaJbHUX 3aBJaHb Ta TUIIOBUX PO3PAXyHKIB MPOBOISITHCS
IPYIIOBI Ta 1HAWBIIyalbHI KOHCYJIBTAIlT 32 PO3KIAI0M KadeapH.

3aco6aMmu  OiarHOCTMKH  pe3yJbTaTiB HAaBYaHHA Ta MeTOJaMM  iX
JAE€MOHCTPYBAHHS €:

® BUKOHAHHS 3aBJaHb Ha MPAKTUYHUX 3AHATTIX;

e odopmienns Ta 3axuct Tunosoro po3zpaxyHky Ne 1;
e BUKOHaHHS [HaUBIiMyanpHOTO 3aBHaHHsg Ne 1;

® PO3B’sI3aHHS OJIMITIATHUX 3aBIaHb;

® KOHTPOJIbHI TECTOB1 pOOOTH.

7. @®opMH MOTOYHOTO TA MiACYMKOBOI0 KOHTPOJII0

JlocsiTHeHHsT ~ CcTyneHTa  OIiHIOITBes 32 100-0aibHOIO  CHCTEMOTO
VYHiBepcurery.
[TincymMKoBa OIliHKa HaBYAJIBHOTO KYpCy BKIIIOYAE B ceO€ OIIHKHA 3 TTOTOYHOTO
KOHTPOJTIO 1 OI[IHKU 3aKJIIOYHOTO €K3aMeHy. Y KOKHOTO KOMIIOHEHTa CBOS YacTKa B
3arajbHIA CUCTEMI OIIHOK. Y MPOMDKHHX OIlIHKaX CTYJIEHT Moke Habpatu 60 Gamis.

[lutoma Bara 3akKJIFOYHOTO ICIIUTY B 3arajibHiil cucteMi oiiHok — 40 GamiB. IIpaBo
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3/1aBaTH 3aKJIIOYHUN ICTIUT JAEThCS CTYACHTY, SIKHW 3 ypaXyBaHHSM MaKCHUMAaJIbHUX
O0aniB TMPOMDKHHUX OIIIHOK HaOupae He MeHme 40 Oams. IlimcymkoBa oOIliHKa
HABYAJIBHOTO KypCy € CyMOIO MPOMIKHUX OIIIHOK 1 OL[IHKH €K3aMEHY.

[ToToynmii KOHTpONIb TmepeAdayae OIIHIOBAaHHS TEOPETHYHOI MiJrOTOBKHU
3100yBaviB BHUILOI OCBITH 13 3a3HAUYEHOT TEeMHU Ta HAOYTUX MPAKTUYHUX HABUYOK IiJ
Jac BUKOHAHHS 3aBJaHb CAMOCTIMHUX POOIT.

3apaxyBaHHS KPEIUTIB HABYAILHOTO KypCY MOXKIIMBE TUIBKH MICISI JOCATHEHHS
pe3ynbTaTiB, 3arutanoBannx PITH/I, o BupaxaeThCst B OJTHIN 3 MO3UTUBHUX OITIHOK,
nepeadaueHuX YUHHAM 3aKOHOaBCTBOM.

dopMa KOHTPOJIIO KOMOIHOBaHA:

e muchbMoBa (0dOpMIIEHHS 3BITIB, MHCHMOBI BIJINOBIAI Ha KOHTPOJBHI
NMUTaHHS BUKOHAHHS 3aBJ/IaHb);

e ycHa (BIAMOBIII HA KOHTPOJIbHI MUTAHHSA, 3aXUCT pedepariB);

e TecToBa (MOJIYJIbHI KOHTPOJIbHI T€CTOB1 POOOTH, BUKOHAHHS OJIIMITIAIHUX
3aBJIaHb).

Kpurepii oniHIOBaHHA BUKOHAHHS PO3PAXYHKOBHMX 3aB/IaHb
3n100yBay4 eHHOI (hOpMU HABUYAHHS MA€ BUKOHATH YOTHPHU 3aBIAAHHS THUIIOBOTO

pO3paxyHKy Ta OJHE IHIWBIIyaldbHE 3aBJaHHS, 0 HAPAaXOBYIOTh B cO01 5 3amad,
3TIHO 1HIMBIAyanbHOTO Tpadiky. KokHa po3paxyHKOBE 3aBIaHHS OIIHIOETHCS
MakcuMyM y 12 OamiB. 3arajoM 3a pO3paxyHKOBI 3aBJaHHS MOXKHAa OTpPUMATH

MakcuMyM 60 6aiB.

@®opMH KOHTPOJIIO pPe3yJIbTaTiB HABYAJIBHOI JifJIbHOCTI CTY/IEHTIB Ta iX

OI[IHIOBAHHSHA

Kpurepii oniHlOBaHHSI BUKOHAHHS PO3PaXyHKOBHMX 3aBJaHb (1eHHa ¢gopma)

3n00yBau AeHHOI (OpPMH HABYaHHS MA€ BUKOHATH YOTHPH 3aBJIAaHHS THIIOBOTO
pO3paxyHKy Ta OJHE IHIWBIIyalbHE 3aBJaHHS, II0 HAPAXOBYIOTh B cO01 5 3amad,

3TiIHO 1HOMBIAyanbHOTO Tpadiky. KokHa po3paxyHKOBE 3aBIaHHS OIIHIOETHCS
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MakcUMyM y 12 OaimiB. 3arajoM 3a pO3paxyHKOBI 3aBJaHHS MOXHA OTPUMATH

MakcuMyM 60 6aiB.

Taomung 7.1

baan

Kpurepii oniiHioBaHHA

12

Po6oTa BukoHaHa y BcTaHOBJIEHUH TepMiH. CTyIEHT CaMOCTIIHO
BU3HAYAE THUII 33/1a41 1 paIlioHaILHO PO3B’s3ye 1i. Moxke po3B’si3yBaTu
KOMOIHOBaHI 33/1a4i. 3BIT BIJMOBIJA€ BCTAHOBJICHUM BUMOTAM.

10

Pob6ota BukoHaHa y BcTaHOBIEHUI TepMiH. CTyIEHT palioHaIbHO
po3B’s3ye 3amadi. Moske po3B’s3yBaTh KOMOIHOBaHI 3a7a4i. 3BIT
BIJINIOBiJJa€ BCTAHOBJICHUM BUMOTaM.

Po6oTa BuKkoHaHa 3 MOPYIICHHSIM BCTAHOBJICHHUX TepMiHiB. CTyaAeHT
HABOJIUTH MOTP10HI Popmymu. Po3B’s13ye 3a1a4y KOPUCTYIOUHUCH
anroputMoM. CKIIaJieHH 3BIT MICTUTh HETOUYHOCTI Y BUCHOBKAX Ta
OMIJIKH

Po6ota BukoHaHa 3 TOPYIICHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
HABOJUTH NMOTPIOHI popmyan. Po3B’s13ye 3a1a9y 3 HOMHIIKAMH.

CTyneHT cKki1a/iae CKOpOUYEHY YMOBY 3a/1a4i, pOOUTh OOUHCICHHS JIUIIIE 3a
TrOTOBOIO (hopmyIIO0I0.

CrtyneHT He po3B’s3ye 3a7adi.

Maxcumanvra oyinka cmyoenma 3a OaHull KOMnoneHm npozpamu 60
banie (5 3asdanv no 12 banis).

Kpurepii oiiHirOBaHHS1 BUKOHAHHSI KOHTPOJILHUX 3aB/IaHb (3204Ha (popMa)
CrTyneHTH 3a0YHOTO BIJAUICHHS BUKOHYIOTH TpU KOHTpOJibHI podotu (K/p)

3TiTHO 1HAWBIAYaJbHOTO BapiaHTy, sIKAHM BIAMOBIAA€E MOPSIIKOBOMY HOMEPY 31 CIIHCKY

y KypHaqi, B 00’emi 12 3amau 3 BIAMOBIAHUX TE€M 3aHATTS HAa OJHY KOHTPOJIbHY

poborTy.
Taomurs 7.2
K/p Kpurepii onliHlOBaHHA
Po6ota BukoHaHa y BcTaHOBJIeHUN TepMiH. CTyA€HT CaMOCTIHHO
20 | BU3HAYa€ TUN 3314l 1 palllOHAILHO PO3B’s3ye 1i. Moxke po3B’sa3yBaTu
KOMO1HOBAaHI1 3a/1a4l. 3BIT BIAMOBIAAa€ BCTAHOBJIEHHM BUMOTaM.
Pob6ota BukoHaHa y BcTaHOBIEHUI TepMiH. CTyIEHT pallioHaIbHO
16 | po3B’s3ye 3amadi. Moxe po3B’si3yBaT KOMOIHOBaHI 3a/1a4i. 3BIT
BIJIITOBI/Ta€ BCTAHOBJIEHUM BUMOTaM.
Po6ota BukoHaHa 3 TOPYIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
|p | HaBOTUTH noTpiOH1 popmynu. Po3B’s3ye 3amady KOpUCTYIOUHCH

AJIrOPUTMOM. CKJ’I&I[GHI/Iﬁ 3BIT MICTUTh HETOYHOCTI Y BUCHOBKAX Ta
ITOMMJIKH
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Pob6ota BukoHaHa 3 TOPYIIIEHHSM BCTAHOBJIEHUX TepMiHIB. CTyIeHT
HABOJUTH NMOTPiOHI popmynn. Po3B’s13ye 3a1a9y 3 HOMHMIIKAMH.

CTyaeHT ckiaiae CKOpOUeHY YMOBY 3aj1adi, pOOUTH OOYHMCIICHHS JTUIIIE 32
TOTOBOIO (HOPMYIIOKO.

0 CrtyneHT He po3B’s3ye 3a7adi.

Makcumanvha oyinka cmyoenma 3a OaHull KOMnoneHm npozpamu 60
banie (3 pobomu no 20 6anis).

8. Kpurepii ouiHoBaHHSI pe3y1bTATiB HABYAHHS

3100yBay Mae BIJMOBICTH Ha I’SITh TECTOBUX 3aBJaHb 3 TEOPETUUYHUX 3HAHD 3
YITKMM TOSICHEHHSIM Ta BUPIIIMTH TpU TpakThuHi 3anadi. KokHa BIiAMOBiIb Ha
TECTOBI 3aB/JaHHS OLIHIOETHCA MAaKCUMYyM Yy 2 0asiiB, BUPIIIEHHS KOXKHOI MPAKTHUYHOI

3aga4i —y 10 GaniB. 3arajioM 3a €eK3aME€H MOYKHA OTpUMaTu Makcumym 40 6ais.

Taomung 8.1
Kpurepii oniHroBaHHA BiANOBi/li HA TECTOBI MUTAHHS HA eK3aMeHi
BignoBinn
HA TeCTOBI Kpurepii oiHioBaHHS HA eK3aMeHi
NMUTAHHSA
2 BiamoBinp HajaHa paBuiIbHA 3 YITKAM MOSICHEHHSIM.
1 Bignosiape npaBuibHa, aje 0€3 MOSICHEHHSI.
0 Bianosine He HajaHa B3araji a0 HEMpaBWIbHA.
Maxcumanvua oyinka cmyoewma 3a 8i0nosiov Ha ycHi numanus 10
banie (5 numans no 2 6anu).

Taomurs 8.2
KpuTepii oniHIOBaHHS pillleHHS NPAKTHYHOI 3a1a4l Ha eK3aMeHi
Pimenns
NPAKTHYIHOL Kpurepii oiHioBaHHS HA eK3aMeHi
3ajgavi
PimenHs mpeacTaBieHe MOBHE, KOPEKTHE, 3 YITKUMU MAaTIOHKOM Ta
10 MOSICHEHHSIMH,  BIJMOBiIb TMpaBUJbHA, TPABWIBHO BHUKOHAHO
JIOBEJICHHS
PimenHst mpejcTaBiieHe MOBHE, KOPEKTHE, 3 YITKUMU MAJIFOHKOM Ta
9 MOSICHEHHSIMHU, BIANOBIIb MPaBUIbHA, HEMPABUIBLHO BHKOHAHO
JIOBEJICHHS
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Pimenns nmpencrtaBiaeHe 'y  BUTIAAl  GOpMyJ,  TIPABWIHHO
BUKOPHCTAHUX, 3 YITKHUMU MAJTFOHKOM, ajie 0€3 MOsICHEHb, B1IMOBIIb
MpaBUJIbHA.

Pimrenns npeaCTaBJICHE IIOBHEC, 3 HEUITKUM MaJIOHKOM Ta
MMOACHCHHAMU, BiI[l'[OBiI[B IMpaBuUJibHa, HC BUKOHAHO JOBCACHHS

Pimenns npencraBieHe MOBHE, KOPEKTHE, 3 UITKUMU MOSICHEHHSMU,
BIJIMOBIAb HEMpPaBWIbHA Y 3B'SI3KYy 13 MOMUJIKAMHU MPU BUKOHAHHI
PO3paxyHKIB.

Pimenns nmpencrtaBiaeHe 'y  BUAAl  GOpMyJ,  TIPABHIHHO
BUKOPHCTAHUX, ajne Oe3 TMOsSCHEHb, BIAMOBIAb HEMPAaBUIbHA Y
3B'A3KY 13 TOMUJIKaMH MPU BUKOHAHHI PO3PaxyHKiB.

Pimenns npeacraBiieHe y BUTJsA1I popMyI1, OUIBII HIK HAOJIOBUHY,
BIJINTOBI/Ib HETIPABUJIHHA.

PimenHs mpezacTaBieHe HEMOBHE y BUIISLAL (OpPMYN 3 HEUYITKUM
MOSICHEHHSIM, TIPaBUJIbHA BIMOBIIH BiICYTHS.

PimenHss mpencraBiieHe HEMOBHE, OLIBII HDK  HAMOJOBUHY,
IpaBUJIbHA BiJMIOBIJIb BiJICYTHSI.

Pimenns He mnpencraBieHe B3arajgi a00 HEMOBHE, MEHII HIXK
HAITOJIOBHHY.

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

Po3noain 6axaiB 3a gopmamMu KOHTPOJIIO

Taomurs 8.3

Jlenna popma 3aouna ¢popma

K-16 Bug po6oTtu K-16

Bun podorn OasiB OasiB

Monyas 1

3M 1

Turnosuil po3paxyHox 1, Kontponbha pobora 1

3aBmadusa 1-2 24

20

3M 2

Turnosuit po3paxyHox 1,

3aBmanus 3-4 24 | Kontponbna pobora 2 20
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3M 3 InzmBIRyaiLHe 12 | KonrpoasHa poboTta 3 20
3aBIaHHsa |
I:IIHCYMKOBH Exzamen 40 Ex3amen 40
1 KOHTPOJIb
Cyma 100 100
Taomurs 8.4
Po3noaia 6aJiB 3a popmMaMu KOHTPOJIIO
MakcuMaJbHA KIVIBKICTEL 0aJ1iB
DopMa KOHTPOJIIO
Jlenna popma 3aouna ¢popma
Bukownanns 5x 12 6anie = 60 6axis | 3 x 20 Ganis = 60 Gais
pPO3paxyHKOBHX 3aBJIaHb
Bianosize Ha TeCToBI 5 x 2 6amu = 10 GamiB 5 x 2 6aimu = 10 GamB
[IUTaHHS Ha €K3aMeEH]
BHKO}.IaHHH TIpAKTITIHOL 3 x 10 6ams = 30 GamiB 3 x 10 6ams = 30 GamiB
3a/1a4l Ha €K3aMeHl1
Bcroro 100 100

9. IncTpymMeHTH, 00JIaTHAHHA TA NPOrpaMHe 3a0e3NeYeHHs], BAKOPUCTAHHS AKUX
nepeadavYac HABYAJIbHA JUCHMILIIHA
1. OnopHuil KOHCTIEKT JEKLIN 3 JUCIHUIUTIHU B €JIEKTPOHHOMY BapiaHTI.
2. MetoauyHi BKa3iBKM Ta 3aBAaHHS JO0 BHUKOHAHHS 1HAMBIIyaJlbHUX POOIT 3
JAUCLMIUTIHU B €JIGKTPOHHOMY BapiaHTi.
3. HaBuanbHi TOCIOHMKHM AJiA 1HAWBIITYyalTbHOI POOOTH CTYIEHTIB 3 KypCy
BUII0i MAaTEMATHKH.

4. JlexmiitHi feMOHCTpaIli.
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10. PexomenoBaHi akepena inpopmamii
OcHoBHa

1. Anrebpa ta reomerpis. KoHcnekT nekiiii 3 Kypcy «AHaIITHYHA T€OMETpis
Ta JiHiiHA anreOpay» [EnekTpoHHMI pecypc]| : HaBYaJIbHUM MOCIOHUK 71l CTYACHTIB
cnemianbHOCTI 124 «CucteMHui aHali3», OCBITHIX mporpam «CHCTeMHUH aHami3 1
ynpasininusa; Cuctemuuii anamni3z ginancosoro puky» / KIII im. Iropsa Cikopcbkoro ;
ykaana. O. O. Kamoxnauit, A. FO. Manbies, I'. b. Tloakomnsin, 0. A. YanoBcekuii ;
KIII im. Irops Cikopcwkoro. — Enextponni texcroBi aani (1 ¢aiin: 4,68 Moaiit). —
Kwuis : KIII im. Irops Cikopebkoro, 2019. — 127 c.

2. Amnamituyna reometpis. Enxementu niniitnoi anreopu [Enexrponuii pecypc]
: Teopis Ta 3amaul ans camoctidHoi pobotn / HTVYY «KIIl» ; ykman.: 3. IL
Opaunceka, JI. A. Penera. — Enextponni tekcroBi ngani (1 daiin: 25,78 Mb6aiT). —
Kuis : HTYVY «KIII», 2016. — 148 c.

3. besymak O. O. HaBuanpHuii OCIOHUK 3 JNiHIHHOT anreOpu ISl CTyA HTIB
MexaHiko-mateMatuuHoro ¢akynptety / O. O. besymak, O. I'. I'anromkin, €. A.
Kouy6inceka. — K. : BIIL "KuiBcbkuii yHiBepcurer", 2019. — 224 c.

4. Enementu Buioi mMateMatuku: Hapd. nocioHuk / H. E. Konapyk, M. M.
Mamnsp, B. B. Hikonenko, M. M. Ilapkani. — Yxkropon, BunaBuuurso VYxHY
"T'oepna", 2017. - 124 c.

5. Kaxyra H.JI. Buma marematuka (mpaktukym) Yactuna 1. Bekropu i
koopauHatu. IloximHa Ta 11 3actocyBaHHs. I[HTerpam 1 MOro 3acTocyBaHHS.
Judepenmianbal piBHsAHHI. EnemeHntu Teopii HMoBipHOCTeH. [lpakTukym s
(dbopMyBaHHS KOMIIETEHTHOCTEN CTyeHTiB. KuiB : YHIBEpCUTET €KOHOMIKH Ta MpaBa
«KPOK», 2017.-95 c.

6. JlurBunoB A.Jl. Buma Ta mnpukiagHa MaTeMaTHKa 3 €JIEMEHTaMHU
1HbOpMaLIHHUX TEXHOJOT1H: HaBYaibHUN mocioHuk / A.JL.JIuTBuHOB; XapkiB. HaIl.
yH-T Micbk. rocn-Ba iM. O. M. bekeroBa. — XapkiB : XHYMI im. O. M. bekerosa,
2019.-232c.

7. Marematnka B TexHIYHOMY yHiBepcuteTi [Enextponnmii pecypc]

nigpyunuk / 1. B. Anekceesa, B. O. I'aiine#t, O. O. uxoBuunuii, JI. b. denopona ; 3a
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pen. O. 1. Knecora ; KIII im. Iropst Cikopcbkoro. — EnextponHi TekcToBi gani (1

daitn: 4,01 Moaiir). — Kuis : KIII im. Iropst Cikopcbkoro, 2018. — T. 1. — 496 c.

8. Cepreea JLH. BUIlA MaTeMaTuka 1 cratuctuka. Yactuna .
MareMaTU4HUA  aHaJI3: HAaBYAJIbHUM  TOCIOHWK Uil cTyAeHTiB  I-ro
(dhapMaIeBTUHIHOTO bakynpTeTy  3amopi3bKoro  JIEPKaBHOTO  MEIMYHOTO

Vuisepcurery / JL.H. Cepreesa, O.€. [Ipokomuenko. — 3amopixoks: 2019. — 118 c.
9. Topsuuk [1.0. Buma matemaruka: HaBuaibHui 1ociOHuk / [1.0. TopsHuk.
— XapkiB: XAYXT, 2019. - 150 c.

JlonomizxHa

1. bamangina H.M. JliniitHa anre6pa Ta aHAJIITUYHA TEOMETPIsA : HABYAIBHO-
METOAWYHI pekoMeHpalii (B JOMOMOry 10 CaMOCTiMHOI poboTu s 3700yBadiB
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11. 3mMiHM TA TONMOBHEHHSA
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