MIHICTEPCTBO OCBITH I HAYKH YKPAIHU
3axinHoykpaiHcbKMIT HalioHAILHMI YHIBepcHTET
DaKyIbTeT KOMI’I0TepHUX iHpopMaLiiiHUX TEXHOJIOTIH

/S’aTBep;my“m 3aTB¢pmKYIO
Hexal o5 % .\ IIpopexTop
akyIIBTeTy KOMIT FOTepHHX ' Jaroriuoi po6oTu

PEXHOJNOT 1M

Bixrop OCTPOBEPXOB
2025 p.

POBOYA IIPOT'PAMA
3 JUCLMILIIHHA
,,BHIIIa MaTeMaTUKA”

Cryninb BULLOT OCBiTH — OakajiaBp

I'anysb 3HaHB — 12 ,Judopmanitini TexHoorii™
CneuiaabHicTb — 122 , KoM toTepHi HayKku”
OcsiTHBO-TIpO(eciiina nporpama — . Komn’rotepHi Hayku”

Kadyenpa exonomiyHoi kibepHeTHkH Ta iHpopMaTUKH

Dopma Kype | Cemectp | Jlekuii | Ilpaktuuni | IPC | Tpeninr | CPC | Pazom | 3anik | Ex3amen
HaBYaHHs/ (ronm) 3aHATTS (ron) (rom) | (cem) (cem)
(haxynprer (ron)

Jenna 2 3.4 60 - 60 8 16 126 270 4

3aouna 2 3,4 16 8 = - | 246 270 4

o

J

4

7 OFZER:
ﬂm 57
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Tepuonias — 2025



Poboua nporpama cxnamena ua OCHOBI  OCBITHBO-NIPOdECiiiHOT NporpaMu  MiIrOTOBKH
Gaxanaepa ranysi 3nane 12 »IHpopManiiiui TexHomori™” cneuiansHocti 122, Komm’rotepni nayku”,
3aTBepukeHOT Buenoro Pajoro 3VHY, npotokon Ne 11 Bix 26.06.2024 p.

PoBouy nporpamy cknanu:

A..-M.H., mpocecop xaeapu EKI HAmutpo BOJTHAP

K.¢.-M.H., TouenT kadeapu EKI Onbra BO3HSIK

Poboua nporpama 3aTBepPPKEHA Ha 3acigaHHi

Kadeapu exkoHOMiuHOT KibepHeTukn Ta
inpopmarku, npotokon Ne 1 gin 26 o8 2025p.

3asinysau kadenpu

A.€.H., mpodecop ﬂ‘«? Jlecsa BY K
lapant OI1 . Komn’torepni Hayku” /
A.T.H., npodecop

/ _ Mupocias KOMAP



CTPYKTYPA POBOYOI IPOT'PAMU HABUYAJIbHOI JTUCIHUILJITHUA

»,BUIIA MATEMATHUKA”

1. Onuc aucouiutinm ,,Buma maremaTuka”

Jucuumiaina —

Buimia MmatemaTnka

I'any3b 3HaHb, CHIENIAJBHICTD,
CTYNiHb BUIIOI OCBiTH

XapakTepucTuka
HaB4YaJbHOI
MUCIMILIIHNA

KiabkicTs kpeaurtis ECTS: 9

I'any3b 3HaHB
12 ,,Indopmauniiini TexnoJiorii”

Craryc (ucumMIuIinm
0J10K 000B’I3KOBHX
JUCIIUILIIH, IIAKIT
npodeciitHOT MiArOTOBKH
MoBa HaBYaHHS

YkpaiHcbka
KinbkicThb 3a/ik0BUX MOaYTiB — 9 CrneniajbHicTh Pik minroroBkm:
122 ,, Komn’roTepHi Hayku” Henna — 2
OceiTHbO-nIpOdeciitna nporpama |3aouna — 2
»Komm’rorepHi Haykn” Cemecrtp:
Jenna — 3, 4
3aouna — 3, 4
KisabkicTb 3MicTOBHX Moy 1iB — 4 Cryninp BHIIOI OCBiTH — Jlekmii:

0akajaBp

Jenna — 60 zoo.
3aouna — 16 200.
IpakTu4Hi 3aHATTH:
Jenna — 60 200.
3aouna — 8 200.

3arajbHa KLIBLKICTh FOAHH:
Jdenna ¢popma HaBUAHHSA —
3aouna ¢popma HaBuanHsa — 270

270

Camocriiina podora:
JMenna — 126 200.

3aouna — 246 200.
Tpeninz — 16 200.
InpuBinyanbna pobGora

— 8 roa.
TuKHeBUX TOAUH: Buna NMiZICYyMKOBOI0
Jdenna ¢popma HaBYAHHS KOHTPOJIIO —  3aJliK,
3i4 cemectpu — 10 roa. i 8 roga., eK3aMeH

3 HUX ayJAMTOPHUX — 4 TO].




2. MeTa i 3aBAaHHA TUCHHUILTIHY ,,Buia MmaremaTuka”

2.1. MeTa BUBYECHHS JUCIHUILIIHH.

Merta BUKJIa[aHHS TUCIHUIUTIHA TIOJIATAE Y PO3BUTKY JIOTTYHOTO 1 aITOPUTMIYHOTO MHUCIICHHS, B
OJIep>KaHHI CTYJCHTAMH TEOPETUYHUX 3HAHB 1 MPAKTUYHUX HABHUKIB 3 OBOJIOJIIHHS Ta BUKOPUCTAHHS
OCHOBHHUMH METOJIaMH JIOCIIKEHHS 1 pO3B’sI3yBaHHS MaTeMaTUYHUX 3a/a4, a TaKOoX y (hopMyBaHHI
0a30B01 MaTEMAaTHYHO]I ITIANOTOBKY JUIS BIAMOBIIHUX CHEIAJIBHAX AUCIIAILIIH.

[IporpaMa Ta TeMaTUYHUII TUIaH HAMpaBJeH] HA TJIMOOKE Ta IPYHTOBHE BUBYEHHSI OCHOB BHILOT
MaTeMaTHKH. LI muciuIuTiHa BITHOCUTHCS JI0 3aralibHOOCBITHIX ()yHIAMEHTAIBHUX JAUCIUILIIH, SKi
dbopMyrOTh CBITOIISIA MalOyTHIX ¢axiBiiB 3 1HGOPMAIIHHUX Ta KOMIT IOTEPHO-IHTEIPOBAHUX
TEXHOJIOTIH.

BuBuenHst kypcy nependadae HassBHICTh CUCTEMAaTHYHUX 3HAHb, IUIECIIPSIMOBAHOI POOOTH Ha
BUBYCHHSM MaTeMAaTHYHOI JIITEpaTypH, aKTUBHOI poOOTH Ha JEKLIAX 1 MPAaKTUYHUX 3aHATTSX,
CaMOCTIHOT poOOTH Ta BUKOHAHHS 1HIUBIIyaIbHUX 3aB/IaHb.

2.2. 3aB1aHHA BUBYECHHSA JUCIUILIIHN.

l'omoBHMM  3aBOaHHsSIM  OUCHUIUIIHK . BUia MareMaTwka” € BHBYEHHS 3arajabHUX
3aKOHOMIPHOCTEH Ta 3B’S3KYy MDK pI3HUMH BeIMYMHAMHU 1 iX 3acTOCyBaHHS B KOHKPETHHX
JIOCHIIKEHHAX.

B pe3ynbraTi BUBUEHHS KypCy ,,BHIlla MaTemMaTuka’ CTy/IeHTH TOBUHHI 3HATH:

—TIOHATTS HEBU3HAUYCHMX, BH3HAYEHUX IHTETPaliB, X BJIACTUBOCTI Ta METOJM 1HTETPYBaHHSI;
MOHATTS KPaTHUX, KPUBOJIIHIHHUX, ITOBEPXHEBHUX IHTErPalliB, iX BIACTUBOCTI Ta OOYNCICHHS,

—TIOHATTS YHUCJIOBHX, (PYHKI[IOHAJIBHUX, CTEIEHEBUX PAMIB Ta JOCTIIKEHHS 1X 301KHOCTI;
po3BuHEHHS QYyHKUIN B psau Teitnopa i @yp’e;

—TOHATTS TU(EpPEHITIaTbHAX PIBHSAHB MEPIIOTO 1 BUIIOTO MOPSIKIB Ta METOIU 1X PO3B'A3yBaHHS,
cucteM U epeHIialbHUX PIBHAHD Ta X pO3B’sI3yBaHHS; TEOPiIO CTIHKOCTI.

Mera mnpoBeneHHS JIEKIIA TMOJsArac y TOMY, MO0 O3HAWOMUTH CTYACHTIB 13 OCHOBHHMH
MIUTaHHAMU KypCy ,,Builla matemaruka’.

3aBaaHHs MTPOBEACHHS JICKITIN TTOJISITAE Y:

—BUKJIAJICHHI CTy/I€HTaM Y BIAMOBIZIHOCTI 3 MPOrpamMoi0 Ta poOOYMM IUIAHOM OCHOBHHUX IHTaHb
Kypcy ,,Buia marematuka’”;

—chopMyBaHHI y CTYJIEHTIB IUIICHOI CHCTEMH TEOPETHYHHX 3HaHb 3 Kypcy ,Buima
MareMaTHka’.

OCHOBHHM 3aBIaHHSIM TNPOBEACHHS MPAKTUYHUX 3aHITH € TITHOOKE 3aCBOEHHS Ta 3aKPIIUICHHS
TEOPETUYHHX 3HAaHb, OTPUMAHUX Ha JeKUiAx. [IpoBelAeHHs MNPaKTUYHHX 3aHATH IMependadae
BUPOOJICHHS] y CTYACHTIB HAaBHUKIB PO3B’A3yBaHHS 3a/ad, 3 MOJAIBIINM BUKOPHUCTaHHSIM HaOyTHX
3HaHb.

2.3. HaiiMeHyBaHHSI Ta ONMC KOMIIETEHTHOCTeld, (opMyBaHHsI KOTpHX 3ale3nedye
BHBYEHHS AUCIHUILIIHY ,,Buina maremaTuka”:

—(3K1) 3maTHIiCTh 70 a0CTPaKTHOTO MHUCIICHHS, aHATI3y Ta CUHTE3Y,

—(CK1) 3maTHicTh 10 MaTeMaTHYHOTO (POPMYJIIOBAHHS Ta JOCIIHKYBaHHS HENEPEPBHUX Ta JUCKPETHUX
MaTeMaTHYHUX MOJIENeH, OOTpYHTOBYBaHHS BHOOPY METOIIB 1 IMIIXOMIB IUIS PO3B’SI3yBaHHS TECOPETUYHUX 1
MIPUKIIATHUX 3a/1a4 y TaTy31 KOMIT IOTEpHUX HAaYK, aHAJI3y Ta IHTepIIPETyYBaHHS.

— 3MicT BMiHHS, 110 3a0€3Me9y€EThCS BUIIIEOMMCAHUMU KOMITETEHTHOCTSIMU, — OCBOEHHS CYTI Ta
BUPOOJICHHS] HABUKIB BUKOPUCTAaHHS OCHOBHHX METO/IiB BUIIIOI MATEMaTHKH.

2.4. [lepenymoBHM 1Jisi BAUBYEHHS TUCUUILIIHY ,,Buiia MmatemaTuka”.

bazoBi 3HaHHS Ta BMiHHS 13 aNTeOpH Ta MOYATKIB aHATI3y, TeOMETii.

2.5. [IporpamHi pe3yJibTaTH HABYAHHSI.

B pe3ynbrati BUBUEHHS TUCIUILTIHHY ,,BHilla MaTeMaTuka’ CTy/IEHT TOBHHEH:

—(ITP1) 3acTocoByBaTH 3HaHHSI OCHOBHUX (POpM i 3aKOHIB aOCTPAaKTHO-JIOTIYHOTO MHMJICHHS, OCHOB
METO/I0JIOTIi HayKOBOTO Ii3HaHHS, (GOpM 1 METOZIB BHIYYCHHS, aHaJi3y, OOpOOKH Ta CHHTEe3y iH(popMalli B
MIpeAMETHIH 001acTi KOMIT IOTEpHUX HAYK;

— (ITP2) BUKOpPUCTOBYBaTH Cy4acHHWI MaTeMaTHUHHUH amapar HEMEepPepBHOTO Ta TUCKPETHOTO aHali3y,
JiHiHOI anre6pu, aHATITUYHOI TeoMeTpii B podeciiHii AiSIbHOCTI U po3B’A3aHHS 3a7ad TEOPETUYHOIO Ta
MPHUKIJIaIHOTO XapaKTepy B MPOILIECi MPOSKTYBAaHHS Ta peaizaiii 00’ €KTiB iHhopMaTH3aIlil;

—(ITP6) BHMKOPUCTOBYBAaTH METOAM YHCENILHOrO IU(EpPEHLiIOBaHHS Ta IHTErpyBaHHSA (QYHKLIMH,
PO3B’si3aHHS 3BUYAHUX OU(EpeHLianbHUX Ta IHTETrpajlbHUX PiBHSHb, OCOOIMBOCTEH YUCEIHLHUX METOHIB Ta
MOXIMBOCTEH iX amanrariii 70 ilKeHepHUX 3a/1a4, MaTH HaBHYKH IPOTPAMHOI peasizaiii YnceIbHUX METO/IB.



3. Ilporpama aucumiuiiny ,,Buima maremaruka”
3microBuii MoayJsb 5. InTerpaibHe yncjaeHHs: PyHKUIiA oaHi€l 3MiHHOI.
BusHaveHuii Ta HeBJIACHI IHTerpaJu.

Tema 19. HeBu3HaueHuii interpaJ.

[lepBicha. HeBu3HaueHWi iHTErpay, HOro BIACTUBOCTI. MeTOau IHTETpyBaHHS 3aMiHOIO
3MIHHUX, [iJICTAHOBKOIO Ta YacTHHaMH. IHTerpyBaHHS paliOHATBHUX (DYHKIIH, JesIKuX
1ppallioOHaTILHOCTEN, HAWUTPOCTIMIMX TPUTOHOMETPUYHUX BHpa3iB, OIHOMIAILHUX JudeEpeHIliaiB.
[HTerpany, 1o He BUPaXKAThCS yepe3 eeMeHTapHI QYHKITI.

Tema 20. Buznauenuii interpaJ. HeBisacHi inTerpasam.

OsnauenHs interpany Pimana. HeoOximna ymoBa inTterpoBanocti. Cymm [lapOy Ta ix
BrnactuBocTi. Kpurepiit inTerpoBanocti. Knacu iHTerpoBanux ¢yHKIH. BmacTuBOCTI BU3HAYEHUX
inTerpaiiB. Teopema mpo cepenHe A BU3HAYEHUX 1HTErpaiiB. BracTuBocTi iHTerpamy sk QyHKIii
BepxHBbOi rpanuii. Popmymna Herotona-JleitbonHina. @opmyna 3amMiHM 3MIHHMX Ta I1HTErpYyBaHHS
YacCTUHAMU B O3HAYEHOMY IHTErpaji. 3aCTOCYBaHHS BM3HAYEHMX IHTETPANiB Al OOYHMCICHHS IJIOLI
¢iryp, 00’eMIiB T, JOBXHH YT, IJIONI MOBEPXOHb, (QI3UYHMX Ta MEXaHIYHUX BenuunH. HernacHi
1HTerpaIy 3 HECKIHYEHUMH MeXaMH, HEBJIACHI IHTETPalii Bil PO3PUBHUX (PYHKITIH.

3microBHuUiI MoayJab 6. KpaTHi, KpuBOJIiHiiHI Ta MOBEepXHeBi iIHTErpaJu.

Enementu Teopii moJis.

Tema 21. KparHi inTerpaJm.

[TonBiiiHMIA iHTErpan, MOTrO BIACTUBOCTI Ta OOYMCICHHS. 3amiHAa 3MIHHUX Yy TOJBIHHOMY
iHTerpani. 3acTocyBaHHS TMOABIMHMX 1HTerpaiiB. [loTpiiiHui i1HTErpans, #HOro BIACTHBOCTI Ta
oOuncieHHs. 3aMiHa 3MIHHUX y TOTpiHOMY iHTerpam. Lluninapuuni Ta chepudHi KOOpPAMHATH.
3acTocyBaHHS MOTPIHHUX THTETPATIiB.

Tema 22. KpuBoJiHiliHi Ta moBepxXHeBi iHTerpaiu.

[ToHATTS KpPUBOJIHIMHMX 1HTErpajiB TMEPIIOr0 Ta JAPYroro pojiB, iX OOYHCICHHS Ta
3acrocyBanHsa. @opmyna ['pina. O3HadeHHs TUIONII MOBepXHi. [TOHATTS MOBEPXHEBHX IHTETPAIIiB
MepIIoro Ta JPYyroro poay, iXx oOuncineHHs Ta 3actocyBaHHsA. Dopmyna Crokca. dopmyna
OcTporpaacbkoro.

Tema 23. EsleMeHnTH TEopii moJis.

[Totik Bektopa. Jueprenmis. Hupkymnsauisa. Porop. IloTeHniansHe Ta coneHoinanbHe BEKTOPHI
nosisi. Oneparop ["amisibToHAa.

3micToBHUIT MoayJb 7. YncioBi Ta PyHKIIOHAIBHI psiIU.

Tema 24. Yucaosi psajau.

[Tonsarts pspy. HeoOximgHa ymoBa 30ikHOCTI. ['apMOHIUHMI Ta y3arajgbHeHMH TapMOHIMHUI
psamu. Kpurepit Komri 30ikHOCTI psaay. BrmactuBocti 301kHUX psamaiB. Kpurepiih 301KHOCTI psIiB 3
HeBI' eMHUMH wieHaMmu. O3Haku MOpiBHSHHSA. JlocTaTHI O3HaKM 301KHOCTI PAJIB 3 HEBiJ €MHUMH
qiieHaMu. 3HakomemepeMiHHI psau. O3Haka 30ikHOCTI JleiOHia. AOGCONIOTHO Ta YMOBHO 301kHI
psau. [lepecraHoBKa Ta TpynyBaHHs WIEHIB psay.

Tema 25. @ynkuionanbHi psigu. CreneHesi psam.

BnactuBocti piBHOMIpHO 30DKHOI mochimoBHOCTed (ynkmid. Kputepiii Komii. O3naka
Beiiepmrpacca piBHOMipHOI 301KHOCTI (PYHKIIIOHAIBHOTO psAfy. BriacTBOCTI piBHOMIpHO 301KHUX
¢dbynkmionaneHux psanaiB. Crenenesi psaau. Pamiyc 36ikHOCTI. Teopema AGens. MHOXUHA 301KHOCTI
CTETIeHEeBOro psAxy. PiBHOMIpHa 301KHICTD CTereHeBoro psny. BiactuBocTi cTeneneBux psuiB. Psaan
Teinopa. Po3kianu enementapanx Gynkmi y psau Teitnopa.

Tema 26. Psiqu ®yp’e. InTerpan ®@yp’e.

Tpuronomerpuuni psau. Paaun @yp’e. Pag Oyp’e nns mapuux 1 Hemapaux Qynkiii. Psg Oyp’e
s 2/-nepioguunoi ¢GyHKMiT Ta ans GyHKIIA, 3amaHux Ha Biapisky [0;/]. Pamu ®Dyp’e mo
OPTOHOPMOBAHIM MOCHIAOBHOCTI GyHKIIH. YMoBU 30ixkHOCTI Jlimmmuna psgy ®yp’e . IpuHiun
nokamizarii Pimana. [aterpan ®@yp’e.

3microBuii moayas 8. [Indepennianbui piBusinusa. Teopis crilikocTi.

Tema 27. [IndepenuiaibHi piBHIHHS NEPLIOro MOPSIAKY.

3aranbHi MOHATTS Ta o3HaveHHs. 3amada Komri. Teopema iCHyBaHHS Ta €IMHOCTI PO3B’S3KY.
JudepenuianabHi piBHIHHS 3 BITIOKPEMIIIOBAHUMHU 3MIHHUMU, OJTHOPIIHI PIBHSHHS MEPIIOTO MOPSIKY
1 pIBHSIHHS, 5IKi 3BOJSITHCS J0 HUX, JIHINHI qudepeHItiaabHl PIBHSIHHS MEPIIOro MOPSIKY, PIBHIHHS
bepnymni. [ludepenuianbHi piBHIHHSA B TOBHUX Audepenuianax. PiBusHus | nopsaky, He po3B’s3aHi



BiIHOCHO ToxinHO1. PiBHsHHS Jlarpanxka 1 Knepo.

Tema 28. /InepenuiaibHi piBHIHHS BUIIMX NOPSIAKIB.

OcHoBHI MOHATTS 1 03HaueHHs. 3anava Komri. JludepeHiansHuX piBHSIHb BUIIUX TOPSIKIB, IO
JOMYCKalOTh TOHWXKEHHS Topsaky. JIiHiMHI onHOpiaHi audepeHLiadbHI PIBHAHHA 31 CTaTUMH
koedimientamu. JIiHiiHI HeomHOpPiAHI nudepeHmiaNbHl PIBHSAHHS 31 CTaTUMH KoedillieHTaMH 3
MIPaBUMH YaCTHHAMH CIICIiaIbHOTO BUTIIsINY. MeTo Bapiallii cramux.

Tema 29. Cucremu nudepeHuiajbHUX PiBHAHD.

Hopmanehni cuctremu nudepenmiansHux piBHAHb. 3amada Komi . Teopema mpo icHyBaHHS
€IUHOTO PO3B’sA3Ky. Po3B’s3yBaHHsS cucteMu AuQeEpeHLiaJbHUX pPIBHAHb METOJIOM BHUKJIIOYEHHS
3miHHOi. HopmanbHa cuctema audepeHnianbHuX piBHSAHB 31 CTAIMMU KoedilieHTaMu.

Tema 30. Teopis crilikocTi.

[TonsaTrTs mpo Teopito cTiiikocti JlsamyHoBa cuctemMu nudepeHIianbHuX piBHIHb. JlOCHTiHKEHHS
Ha CTIHKICTh TOYOK CIIOKOIO CHCTeMU AWQEpeHIliaTIbHUX PIBHAHb 31 CTaTUMU Koe(illieHTamHu.
Kpurepiit I'ypBina ymoBH BiJ’€MHOCTI MIHCHHUX YacTHH BCIX KOpEHIB MHorowieHa. lloBeminka
TpaekTopii Au¢EpeHITIaTBLHOTO PIBHAHHS B OKOJI1 0c00mBoi Touku. [pyruit meton JIsmyHoBa.

4. CTpykTypa 3a/JiKOBOr0 KpeauTy 3 IMCUMILTiHM ,,Buia maTtemaTnka”
Jlenna hopma HaBYaHHS

KinepkicTs roguu

Jlexmii | TIpakTuani CPC IPC | Tpeninr | KonTpomnbHi
3aHSTTS 3aX0]I1

3micToBui MOAY b 5. [HTErpanbHe ynucieHHs QyHKINN OHI€T 3MIHHO].
BusHaueHuii Ta HeBIaCHi iHTErpaiu

Tema 19. HeBuznauenuit 8 8 18 ITOTOYHE
iHTerpal ' ) 4 ONUTYBaHHS
Tema 20. Buznauenuit iHTerpas. 8 8 18 [Toroune
HesnacHi iHTerpanu ONUTYBaHHS
3micToBui MOAYh 6. KpaTHi, KpHBOJIIHIMHI Ta MOBEpXHEBI iHTerpayin. EnemenTH Teopii mosst
Tema 21. KpatHi iHTerpayn 6 6 16 [ToToune
ONUTYBaHHS
Tema 22. KpuBosmiHiiiHi Ta 6 6 16 3 4 [ToToune
MMOBEPXHEBI IHTETPAIH ONUTYBaHHS
Tema 23. EnemenTu Teopii moss 2 2 9 [Toroune
ONUTYBaHHS
3micToBHUN MOAYIh 7. YHCIIOBI Ta QYHKITIOHAJIBHI PSIN
Tema 24. Yucnosi psaau 6 4 7 IIOTOYHE
ONUTYBaHHS
Tema 25. @yHKUiIOHATBHI PAIH. 4 4 7 1 4 IIOTOYHE
Crenenesi psiau ONUTYBaHHS
Tema 26. Psaau @yp’e. InTerpan 2 2 7 IIOTOYHE
Dyp’e ONUTYBaHHS
3micToBuit Moayih 8. JludepennianbHi piBHSHHS. Teopist CTIHKOCTI
Tema 27. IudepenuianbHi 6 6 10 IIOTOYHE
PIBHSHHS MEPIIOTO MOPSAKY ONUTYBaHHS
Tema 28. Iudepenuianbhi 6 8 7 MIOTOYHE
PIBHSIHHS BUIIUX TOPSIIKIB ) 4 OTMTYBAHHS
Tema 29. Cucremu 4 4 6 IIOTOYHE
nudepeHIiaTbHUX PIBHSHD OTMTYBAHHS
Tema 30. Teopist CTIHKOCTI. 2 2 5 MMOTOYHE
ONUTYBaHHS

Pazom 60 60 126 8 16




3a0uHO-HCcTaHIITHA (hOpMa HaBYAHHS

KinpkicTs roguu

Jlexmii

[TpakTruni
3aHATTA

CPC

IPC

KoHnTposnbHi
3aX0/IH

3MiCTOBUI MOIYITh

5. InTerpansHe yncineHHs QYHKINN OHIET 3MIHHOT.
Busnauenuii Ta HeBIacHi iHTerpaiu

Tema 19. HeBuznauenuii 2 1 32 — —
iHTEeTpa
Tema 20. Buznauenuii iHTerpai. 2 1 30 — —

HesnacHi iHTerpanu

3mictoBuii Motyns 6. KpaTHi, KpuBoJIiHIIHI Ta TOBE

pxHEeBi iHTerpanu. EnemenTn teopii mons

Tema 21. KpaTHi iHTerpasin 2 1 28 — —

Tema 22. KpuBosminiiiai Ta 2 1 26 — —

MTOBEPXHEBI IHTErPAIN

Tema 23. Enementu Teopii moss — — 22 — —
3micToBHUN MOAYIb 7. UHCIIOBI Ta DYHKITIOHAIBHI PN

Tema 24. Yucnosi psau 1 15 — —
Tema 25. @yHKIIOHATBHI PAIH. 1 15 — —
Crenenesi psau 2
Tema 26. Pagu @yp’e. InTerpan 1 18 — —
Dyp’e

3microBuii Moayab 8. JludepennianbHi piBHsAHHS. Teopist cTiiKOCTI
Tema 27. dudepeniianbHi 2 1 16 — —
PIBHSHHSI IEPIIOTO NOPSIAKY
Tema 28. ludepeniianbHi 2 16 — —
PIBHSIHHS BUIITUX TTOPSIIKIB 1
Tema 29. Cucremn 1 16 — —
nuQepeHIiaTbHUX PiBHSHB
Tema 30. Teopist CTIHKOCTI. — — 12 — —
Pazom 16 8 246 — —

5. TemaTnka NPaKTUYHUX 3AHATH 3 JUCUMUILIIHA JUCHUILIIHN ,,Buia matemaruka”.

palnioHaJIbHUX Ta KBaApaTHUX (QyHKIIH. 8. [HTerpyBanHs OiHOMIadbHUX IU(EpEHIlialiB.

Mera:

III cemectp
IIpakTnune 3ansarTsa Nel-4.
Tema: HeBu3HaueHnunii inrerpaJ

Meta: HaBunTucsi 004HC/II0BATH HeBU3HAYEHI IHTerpaiu.
IIuTanusa 1jist 00rOBOPEHHA:
1. besnocepenne inTerpyBanss. [HTerpyBaHHS 3a JOTIOMOTOO TiICTAHOBKY 200 3aMiHH 3MIHHOI.
2. InrerpyBanHs yactuHamu. 3. Po3kman pamioHabHOTO 1po0y Ha CyMy eleMeHTapHUX JIPO0iB.
4. IaTerpyBaHHs €JIEMEHTApHUX JIPOOiB. 5. YacTKOBI BUMIAJAKU TPUTOHOMETPHYHUX I1ICTAHOBOK.
6. YHiBepcaJIbHI TPUTOHOMETPUYHI MMiJICTaHOBKA. 7. [HTETpanu, Mo MICTITh paauKaId BiJ APOOOBO-

IpakTnyne 3anaTTs NeS-8.
Tema: Busnauennii inTerpasn. HesiacHi iHTerpasn

HaBuutHcsa o004YHMcCJIIOBATH BH3HA4YeHI

iHTerpaam,

OCBOITH

iX 3aCTOCYyBaHHSl /10

00YMCJICHHSI TeOMETPHUYHHX TA (Pi3MYHUX BeJIUYHMH, 00UYNCIIOBATH 200 AOCHIIKYBaTH 30iKHICTD

HEBJIACHUX IHTErpaJiB.

IMutanHs 118 00rOBOPEHHS:

1. ®opmyna Herorona-JleitOnima. 2. 3amina 3MiHHOi y BH3HaueHOMY iHTerpami. 3. IHTerpyBaHHS
YacTUHAMM BU3HAYEHOTO iHTerpana. 4. [HTerpanu i3 HECKIHYEHHMMH MexaMmu. 5. IHTerpanu Bix
HeoOMexxeHnX (yHkmii. 6. O6uncnenHs miomll Twiockoi ¢irypu. 7. OOUYUCICHHS MOBXHHH TyTd
KpuBoi. 8. O0uncneHHs 00’ eMiB Ti1 o0epTanHs. 9. OOUUCIIEHHS IO TOBEPXOHB TiJT 00epTaHHS.

10. 3acTocyBaHHsI BUBHAUEHOTO IHTETpaJia 10 OOYMCICHHS] MEXaHIYHUX BEJTUYHH.



IpakTnyne 3anaTTsa Ne9-11.
Tema: KpartHi inTerpaju
Merta: HaBuuTHCcs 004YMCaHOBATH NOABIHI Ta NOTPiiiHi iHTerpasu i 3acTOCOBYBATH iX [0
00YMC/IEHHSI TeOMEeTPUYHUX TA (PI3UYHUX BeJTHYHH.
IMuTanusa st 00rOBOPEeHHA:
1. OGuucneHHs MOABIMHOTO iHTerpana. 2. 3BeJeHHs MOABIHHOTO 1HTETpally 10 MOBTOpHOTO. 3. 3amiHa
3MIHHUX y IOJIBIHHOMY iHTerpaii. 4. ['eoMeTpuyHi Ta (i3WydHI 3aCTOCYBAaHHSI MOJIBINHUX 1HTETPAIB.
5. O6uucneHHs MOTpiHOTrO iHTErpana. 6. 3BeJeHHs MOTPIIHOro iHTerpaIy 10 NOBTOPHOTO. 7. 3aMiHa
3MIHHUX y TOTpiHOMY iHTerpami. 8. CdepuuHi Ta UWIIHAPUYHI KOoopAWMHATH. 9. 3acTocyBaHHSA
NOTPIMHUX 1HTErpaIiB.
IMpakTnyne 3anarTa Nel2-14.
Tema: KpusoJiiHiiiHi Ta moBepXHeBi iHTerpaau
Meta: HaBpuutucst 004HMC/II0BATH KPUBOJIiHINHI TA MOBEepXHEBI iHTErpaJiu.
IuranHs 118 00rOBOPEHHS:
1. OOuucieHHS KPUBONIHIHHUX IHTETPATIB TMEPIIOTO 1 Jpyroro poxiB. 2. 3acTOCyBaHHS
KpUBOJiHIMHUX iHTerpaiiB. 3. ®opmynu 'pina. 4. O0uMCICHHS NOBEPXHEBUX IHTETPAJiB MEPIIOTO i
JPYTOTO POJIIB.
IIpakTnune 3ansarrsa NelS.
Tema: EnemenTH Teopii nmoJs
Meta: HaBunTucsi 004uC/II0BATH NMOTIK, JUBEPreHIil0, POTOP BEKTOPHOIO MOJIs.
IMuTanua st 00rOBOPEeHHA:
1. ®opmynu Crokca, I'ayca-Octporpancekoro. 2. OOUYMCICHHS TMOTOKY, AMBEPreHIlii, poTopa
BekTOpHOTO ToJ1s. 3. Onepatop ['aminbpTOHA.
IV cemectp
IpakTuyne 3ansarTa Nel-2.,
Tema: Yucaosi paaun
Meta: HaBuuTHCca AOCTIIKYBAaTH 30i’KHICTH YHCJI0BHX PSIiB HA OCHOBiI O3HAK 30i’KHOCTI Ta
TeopeM NOPiBHSIHHS.
IMuTanusa st 00rOBOPEeHHA:
1. HeobOximHa ymoBa 301HOCTI YHCIOBUX psAfiB. 2. O3HaKu TOPIBHSHHSA PSAIIB 3 JIOJaTHUMHU
enemeHTamu. 3. O3Haka 30ixHOCTI [lamamOepa. 4. Panukanpaa o3Haka 30ikHOCTI Korri.
5. InrerpasbHa o3Haka 30DkHOCTI Maknopena-Komi. 6. 3HamouepexHi psiad. O3Haka 301KHOCTI
Jleti6Hina. 7. AGCONIOTHO Ta YMOBHO 301KHI PSIIH.
IIpakTnune 3ansarrsa Ne3-4.
Tema: ®ynkuionaabHi psaau. CreneHesi psau
Mera: HaBuuTHCH JOCTIIKYBATH MHOKMHUA 30DKHOCTI (YHKUIOHAJIBLHUX i, 30Kpema,
cTelneHeBUX psAiB, OyayBaTu po3BuHeHHs1 pyHkuiil y psigu Teitnopa.
IIuTanus st 00rOBOPEeHHA:
1. MHOxuMHa 301kHOCTI (PyHKIIOHATBHOTO psiny. 2. Paniyc Ta 061acTh 301KHOCT CTENIEHEBOTO PSAY.
3. Po3Bunenns ¢yHkiii y psan Teinopa.
IIpakTuyHe 3aHATTH NeS.
Tema: Psaau ®@yp’e. Interpan dyp’e
Merta: HaBunTHcs OyanyBaTu po3BHHEHHs nepionnynux pyHkuiii y psg ®@yp’e.
IIuTanus st 00rOBOPEeHHA:
1. Po3BuHeHHs 27 - 1 2/ - nepioguunux ¢yHKUid B psag Oyp’e. 2. Po3BUHEHHS MapHUX Ta HEMAPHUX
¢byakmii B panx @yp’e. 3. Poskman ¢yHkiid B psag Pyp’e, MpOAOBKEHUX HEMApHUM 1 MapHUM
cocobamu. 4. larerpan @yp’e.
IIpakTuyne 3aHATTHA Ne6-8.
Tema: /IndepenuiajbHi piBHIHHS NEPIIOro NOPAAKY
Meta: HaBuutucs po3B’si3yBaTu qudepeHniajbHi piBHIHHA NEePLIOT0 MOPSAKY.
IMutanHs 118 00rOBOPEHHS:
1. Po3B’si3yBanns 3amaui Ko aiis qudepeHItianbHUX piBHSHD 3 BiJJOKPEMITFOBAHUMH 3MIHHUMH.
2. OpHopigHi nudepeHIiaibHi PIBHAHHSA TEpIIOTO MOPSAAKY Ta PIBHAHHS, SKI 3BOJATHCS [0
omHopigaux. 3. JliHiltH1 mudepenmianpHl piBHsSHHA. 4. PiBHsHHS bepnymm. 5. Qudepenmianbhi
PIBHSHHS, JTiBa YaCTHHA SAKHUX € TOBHUM JU(DEPEHIIATIOM.



IpakTnyne 3aHATTS Ne9-12.
Tema: /IndepenuiajbHi piBHSIHHSA BUIIMX NOPSIAKIB

Meta: HaBuutucst po3B’si3yBaTu JudepeHuiajbHi PIBHAHHS BUIIUX MOPSAKIB, SIKi J0IYCKAIOTh
3HUKEHHS MOPSAKY, OJHOPiIHI Ta HeoAHOPiAHI 1MpepeHuialIbHI PIBHAHHSA BHIIMX NOPSAKIB 3i
CTAJIUMH KoedinieHTamMu.

IutanHs 118 00rOBOPEHHS:
1. Turmm mudepeHiaTbHUX PIBHSAHD BUIIMX MOPSIJIKIB, K1 JOMYCKAIOTh TTOHMKEHHS TIOPSIKY.
2. [ToGyoBa 3araqpHOTO PO3B’SA3KY OJHOPITHOTO Ta HEOIHOPIAHOTO piBHAHB. 3. JIiHiHHI OHOPIAHI Ta
HEOAHOPIIHI AudepeHITianbHI PIBHSIHHS BUIIUX MOPSAKIB 31 CTATMMH KOe(IilIEHTaMH.

IIpakTnune 3ansarrsa Nel3-14.

Tema: Cucremu nudepeHniajibHUX PiBHAHb

Meta: HaBuuTHCs PO3B’S3yBATH CHUCTeMH JIHIHHUX OJHOPIIHUX Ta HEOJHOPITHHUX
audepeHiaIbHUX PiBHAHD NMEPUIOTO MOPSAKY i3 cTAIMMHU KoedinieHTaMu.

IuranHs 118 00rOBOPEHHS:
1. 3BeneHHA HOPMAJIBHHX CHUCTeMH AUGEpPEHIIaTbHUX pPIBHSAHB [0 JIHIHHOTO OJHOPIAHOTO
mudepennianbHoro piBHsaHHs. 2. [ToOynoBa Ta 3acTOCYBaHHS XapaKTEPUCTHMYHOIO BHU3HAUHUKA IIPH
PO3B’s3aHHI cucTeM audepeHIlialbHUX PIBHSHD.

IIpakTnune 3ansarTa NelS.
Tema: Teopis crilikocTi

Mera: HapumTHcs O0CTIAKYBATHM HA CTIMKICTD TOYKHM CIHOKOI cHCTeM AudepeHIiaJIbHUX
PiBHSIHB 3i cTaIMMU KoedimieHTaMu.

IuranHs 118 00rOBOPEHHS:
1. JlocmimkeHHS Ha CTIMKICTh TOYOK CIIOKOK CHUCTEeMHU AuQeEpeHIlialbHUX pPIBHSIHL 31 CTATUMHU
koedimientamu. 2. Kpurepiii ['ypBina yMoBH Biji’€MHOCTI JiHICHUX YaCTHH BCiX KOPEHIB MHOTOUJICHA.
3. [loBeninka TpaekTopii qudEepeHITIaTbEHOTO PIBHAHHS B OKOJII 0OCOOJIUBOT TOUKH.

6. Camocriiina podorta
Jlnst ycminmiHOTO BHBYEHHS 1 3aCBOECHHS JUCIMIUIIHM ,,Buia maremaTuka” CTYACHTH TMOBUHHI

BOJIOJIITH 3HAUYHUM oOcsAroM iH(opmarllii, 3HaUHy YaCTHHY SIKOi BOHM OTPHUMYIOTH 1 ONpaIbOBYIOThH
IUISIXOM caMOCTiHHOI pobotn. CaMocTiiiHa poOoTa Mojsrae B ONMpaIfoBaHHI HaBYAJIbHOI 1 HAYKOBOI
(axoBoi JiTepaTypH 3a TaKOI TEMAaTHKOIO:

Ne RV
TemaTuka camMocTiiiHOI podoTH
TeMH
1. HeBu3nauenuii iHTerpas, MOro BIACTHBOCTI. MeTon Oe€3MocepeIHhOro I1HTErpyBaHHS.

Metonu iHTETpyBaHHS 3aMiHOK 3MIHHHX, IiJICTAHOBKOK Ta dYacTHMHAMU. [lOHATTS
parioHanpHOTO npoOy. HaiimpocTimi pamioHansHi aApoOu. I[HTErpyBaHHS BHpasiB, IO
MICTSITh KBaJpaTHUN TpUwieH. Po3KiagaHHs MPaBWIBHOTO Apo0y HAa CyMy HAHTIPOCTIIIHX.
[aTerpyBaHHS  parioHaANBHUX JpO0IB, JCIKUX IppalliOHAILHOCTEH, HAWMPOCTINIUX
TPUTOHOMETPUYHHX BUPA3iB, OIHOMIATBHUX AU(EpEHIialiB.

2. Busnauenuii interpan. IlpencraBienns mneppicHoi Ta ¢opmyna JleiOninma-HproToHa.
Busnauenuii iHTerpan i3 3MIiHHOIO BEpPXHBOIO MEXEI Ta Horo moximHa. I'eomerpuyne
3aCTOCYBaHHS BU3HAUEHUX iHTerpaiiB. HeBnmacHi iHTerpasm. TeopemMu MOpiBHSIHHS.

3. [ToxBiitHMI iHTETpas, HOro BIACTUBOCTI Ta OOYHCIEHHS. 3BEICHHS MOABIMHOTO 1HTErpaa
JI0 TIOBTOpHOTO. ["'eomeTpruHi Ta (i3nyH1 3aCTOCYBaHHS MOABIWHUX 1HTErpasiB. [ToTpiitHuMi
iHTerpaj, MOro BIACTHUBOCTI Ta oOuMcieHHS. ['eomeTpuyHi Ta (i3MuUHI 3aCTOCYBAaHHS
MOTPIMHKUX 1IHTETPAITIB.

4. [ToHATTS KPUBOMIHIMHMX IHTETpajiB MEPLIOr0 POAy, iX OOYHMCICHHS Ta 3aCTOCYBaHHS.
[ToHATTS KPHUBOJIHIMHUX IHTETPATIB JPYroro poiay, iXx OOUYMCIEHHS Ta 3aCTOCYBaHHS.
@opmyna I'pina. TIOHATTS MOBEPXHEBUX IHTErpalliB MEPUIOTO POAY, iX OOUYUCIEHHS Ta
3actocyBaHHs. [IOHATTS TOBEPXHEBHX IHTETPATIB APYroro poiay, iX OOYHMCIEHHS Ta
3actocyBaHHs. Popmyna Crokca. Popmyna OcTporpajacbKoro.

5. [ToximHa 3a HampsIMOM 1 TpajieHT ckaysspHoro moiis. [loTenmiansue BekTopHe Tosie. [1oTik
BekTtopa. Jluseprenmis. ConeHoinanpHe BeKTOpHE mmoisie. Porop. be3BuxpoBe BekTOpHE
oJIe.

6. HeoOximna ymoBa 30ixkHOCTI Ta kKputepiid Komri 301kHOCTI uncioBoro psay. ['apMoHiuHMMA




psan. BraactuBocTi 30DkHUX psamiB. Kpurtepiit 301KHOCTI pSiB 3 HEBI €MHUMH YJICHAMH.
JlocTaTHi 03HaKH 301KHOCTI PAIB 3 HEBI EMHUMH WieHaMHU. 3HaKouepryoui paau. O3Haka
301kHOCTI JleiOnima. AGCOTIOTHO Ta YMOBHO 301KHI PS/IH.

7. PiBHoMmipHa 30DKHICTH (yHKI[IOHANBHOTO psxy. BracTMBOCTI piBHOMIPHO 301KHHX
dbyakionansHux psimiB. O3naka Beliepmtpacca. CremeneBi psau. Pamiyc 301KHOCTI Ta
o0acTh 301KHOCTI CTeneHeBoro psay. BmactuBocti creneHeBux psaiB. Po3kman ¢yHkmii B
creneHeBi psaau. Psan Teinopa Ta Maknopena 11t QyHKINT oHIET HE3aIeKHOT 3MIHHOI.

8. Pan @yp’e mo OpTOHOPMOBaHIM Ta TPUTOHOMETPUYHIM TMOCHITOBHOCTAX (GYyHKLINA. Psin
®dyp’e s mapHUX 1 HemapHux (QyHkiiin. Psg @yp’e nnsa 2/-nepioguanoi GyHKIT Ta A1
¢ynkuii, 3aganux Ha Biapi3ky [0;/]. Inrerpan ®yp’e mng mapHUX 1 HEMapHUX (YHKIIN.
IleperBopennst Oyp’e.

9. JudepenuianbHi piBHIHHA 3 BIAOKPEMIIIOBaHUMH 3MiHHUMH. OnHOpiaHi AudepeHuiaabHi
PIBHSIHHS TIEPIIIOTO MOPSAKY 1 PIBHSHHS, sIK1 3BOAATHCA 10 HUX. OmHOPIAHI tudepeHiianbHi
PIBHSHHS TIEpIIOTO MOPSAKY 1 PiBHSHHS, SIKI 3BOJATHCA 10 HUX. JIiHIHHI qudepeHmiaabHi
PIBHSIHHSI TIEPIIOTO MOPSAKY, piBHSHHS beprymni. udepenmianbHi piBHSIHHS B TMOBHUX
nudepenIianax Ta ix po3s’a3yBaHHs. [HTerpyBaJbHUN MHOKHUK Ta HOTO 3HAXOJKEHHS.

10. |Ha#inmpoctimr (iHTerpoBHi) THNH IudepeHIiaIbHUX PIBHSAHL BUIIMX TOpsAakiB. JliHilHI
oHOpiAHI audepeHnianbHl piBHAHHA 13 cTaduMu Koedimientamu. JIiHiiiHI HeoxHOpPIAHI
nudepeHIiaibHI PIBHSHHS 13 CTAIMMH KOe(DIIIEHTaMH 3 TPaBUMH YaCTHHAMHM CTIEI[1aTbHOTO
BUTIIAMYy. MeTon Bapiamii cTanmux IS pO3B’sS3yBaHHSA JIHIWHUX  HEOJIHOPIIHUX
nudepeHIiaTbHUX PIBHSAHD 13 CTAIMMH KOE(illIEHTaMH.

11. |Po3B’s3yBaHHS cuUCTeMH JAW(EpEHIIANbHUX PIBHAHb METOJOM BHUKJIIOUEHHS 3MIiHHOI.
Po3B’s13yBaHHS CcHCTEM JIHIMHUX OJHOPITHUX JU(EPEHIIATPHIUX PIBHSIHL METOIaMH
TiHIHOI anredpu.

12.  |Kpurepiii ['ypBia yMOBH BiJ’€MHOCTI MIMCHUX 4YacTHH BCIX KOpPEHIB MHOTIOYJIEHA.
[ToBeninka TpaekTopii AU EpeHITiaTbHOTO PIBHIHHS B OKOJII OCOOIMBOT TOUKH.

KpiM TOro KOXKHOMY CTYJIEHTY HpPOMOHYETHCS CaMOCTIHHO BUKOHATH KOMIUIEKCHE 3aBJaHHS,
SIK€ OXOIUTIOE YC1 OCHOBHI TeMH JTUCUUILUTIHH ,,Buiia MmatemaTnka”. MeTor BUKOHAHHS KOMILIEKCHOTO
3aBJaHHs € OBOJIOAIHHA HAaBMYKAaMH 3aCTOCYBaHHS METOJIB BHUIINOI MaTeMaTHUKU MPH PO3B’S3yBaHHI
3amad. KokeH 3 MyHKTIB KOMIUIEKCHOTO 3aBJIaHHS OIIIHIOETHCS 3a 100-0anpHOIO IIKAIOI, a TaKOX
BU3HAYAETHCS IMIJICYMKOBA OIIiHKA (SIK cepenHs apupMeTHyHa 3 MPOMDKHHMX OLIHOK). KommiekcHe
3aBIaHHA BKIIIOYac B cede:

III cemectp: 1. OO6uncIUTH BKa3aHi HEBU3HAYEHI iHTEerpaian. 2. OOUMCINTH BKa3aHi BU3HAUCH]
iHTerpanu. 3. 3HalTH TUIoNTy 3aaaHoi irypu abo 06’e€M 3a1aHOTO Tijla 32 JOTIOMOT'OK BU3HAYEHOTO
iHTerpana. 4. OOUMCANTH HEBJIACHI IHTErpajy MEpUIOro i Apyroro poxay. 5. OOUUCIUTH MOABIHHUN
1HTerpas, 3BIBIIM HOro 10 MOBTOpHOro. 6. OOUYuCIUTH MUIONly (irypu 3a JOMOMOTOIO IMOBIHHOTO
iHTerpana. 7. O6uncnuT NOTpidHUHA iHTerpan. 8. O04YncIUTH 00’ €M TiNa 3a J0MOMOTO0 TOTPIHHOTO
iHTerpana. 9. OOYUCIWTH KPUBOMIHIMHUN 1HTErpan mepmoro i jgpyroro poxay. 10. O6uucnuth
MOBEPXHEBUH 1HTErpaJl MEepIIOro i IPyroro poay.

IV cemectp: 1. Jlocmiautu Ha 301KHICTH YUCIIOBI PSAIU 3 HEBIJ EMHUMU WieHaMmH. 2. JlocaiauTu
3HAKO3MIHHHUM psiZ Ha aOCONIOTHY YM YMOBHY 30DKHICTB. 3. JlocnmiauTu (yHKIIOHAJIBHUN pA Ha
30DKHICTh 1 3HAWTH HOTO 00JacTh 301kHOCTI. 4. Po3BunyTH dyHKIi0 B psaa Teinopa. 5. Po3Bunytn
¢bynkuio B psag @yp’e. 6. Po3p’a3atu qudepeHmiaabie piBHAHHS MEpIIOro Mopsiaky. 7. Po3s’s3atu
nudepeHiiagbHe PIBHSHHS BHILOTO MOPSAKY, IO JOMYyCKae MOHMXEHHA mopanky. 8. Po3s’s3atu
JiHiiiHE HeoIHOpiAHE IudepeHIliaTbHe APYroro MOpSAAKY i3 CTaTUMH Koe(dilieHTaMH 3 MPaBOIO
YaCTUHOIO CIEIiaTbHOTO BUTIIAMY. 9. Po3B’s13atn HeogHOpigHe audepeHIianbHe PIBHSIHHS JAPYroro
MOPSAIKY 13 cTanuMu Koe]illieHTaMu 3 PaBOI0 YaCTUHOIO HECTIEIIAIbHOTO BUTIISTY METOIOM Bapiatlii
cranoi. 10. Po3B’si3atn cuctemMy NBOX JIHIHHUX HEOMHOPIAHUX MU(EpeHIialbHUX PIBHSIHB MEPIIOTO
MOPSAKY, 3BIBIIH ii J0 JIIHIHHOTO HEOAHOPITHOTO AU(EepPEeHIIaTBHOTO PIBHAHHS IPYTrOoro MOpSAKY.

7. TpeHiunr 3 gucuMIuIing ,,Buma maremaruka”
ITopsiiok NpoBeeHHA TPEHIHTY:

1. BerynHa yacTiHa MPOBOAUTHCS 3 METOIO O3HAWOMIICHHS CTYACHTIB 3 TEMOIO TPEHIHTOBOTO
3apmaHHs. 2. OpranizamiiiHa 4YacTHMHA TOJSATa€ y CTBOPEHHI pOOOYOro HACTPOK Y KOJEKTHBI
CTYICHTIB, BU3HAUEHHI MPaBUJI TPEHIHTOBOro 3aHATTA. 3. [IpakTuyHa 4acTHHA MPOBOJIUTHCS LUISIXOM




BUKOHAHHS 3aBlaHb (BapiaHTH 3aBaaHb BimoOpaxeHi y Moodle). 4. IligBemeHHS TiICYyMKIB.
OOroBopeHHs pe3yabTaTiB BUKOHAHHS 3aBJlaHb, 0OMiH TyMKaMHt 3 MPOOJIEMAaTUKH TPEHIHTY.
3aBaaHHA 1JIA TPEHIiHTY:

III cemectp: 1. OOuMCIUTH HEBU3HAYEHI 1HTErpaau. 2. 3aCTOCYBaTH BU3HAYEHI IHTETpasu 10
00YHCIICHHS TEOMETPUYHUX Ta (I3MYHUX BeNWUUH. 3. OOUUCIUTH NOABINHI, MOTPiHI 1 KPUBOIIHINAHI
IHTETpaIH.

IV cemectp: 1. Jlochigutu 30DKHICTh YHCIOBOTO 1 (PyHKIIOHANBHOTO psimy. 2. [loOymyBaru
po3BuHeHHs QyHKUiN y psan Teinopa 1 psan @yp’e. 3. Po3p’sizatu nudepeHIianbHi piBHSHHS Ta
cucteMy nudepeHIiaIbHIX PiBHSIHB.

8. MeToau HaBYAHHSA

Y HaBYaJIBHOMY MPOIECI 3aCTOCOBYIOTHCS: JICKIlIi, TMPAKTUYHI 3aHATTSA, KOHCYJIbTAIlli, METO
OINUTYBaHHS, BUKOHAHHS 3aBJIaHb JUIs CAMOCTIIHOT poOOTH.

9. 3aco0u Ol[IHIOBAHHS TA METOAU JA€MOHCTPYBAHHS Pe3yJ/ibTATIiB HABYAHHS

VY mpotuieci BUBYEHHS AUCIUILUTIHY ,,Bullla MaTemMaTnka” BUKOPUCTOBYIOThCS HACTYIIHI 3ac00U Ta
METOJIM JEMOHCTPYBAaHHS pPe3yNbTATiB HABUYAHHA: MOTOYHE TECTYBAaHHS Ta OMUTYBAHHS; IiJICYMKOBE
TECTYBaHHS O KOXXHOMY 3MICTOBOMY MOJYJIIO; OLIIHIOBAaHHS 3aBJaHb TPEHIHTYy Ta CaMOCTIHHOL
poOOTH; MHCHMOBH 3K 1 €K3aMEH.

10. ITosiTuKa OLiHIOBAHHA

Ionimuxka woodo oOeonaiinie i nepecknraoanHs. J{nsi BUKOHAHHS 1HAMBIAyadbHUX 3aBJaHb 1
MIPOBE/ICHHS! KOHTPOJBHUX 3aXO0/IiB BCTAHOBIIIOIOTHCS KOHKPETHI TepMiHM. [lepeckiaganHs MOmysiB
BIIOYBA€ThCA 3 J03BOJY AUPEKIli (akydbTeTy Ta HAsSBHOCTI MOBAKHHX NPUYMH (HANPUKIIA,
JKapHSHUH).

Tonimuxa wooo axademiunocmi 0obpouecrnocmi. BUKOPUCTAHHS IPYKOBAaHUX 1 €JIEKTPOHHUX
mpKepen iHdopMartii mij yac KOHTPOJIBHUX 3aX0/IiB Ta €K3aMEeH1B 3a00pOHEHO.

Tonimuka wooo 6i0eioysanus. BinBinyBaHHS 3aHATH € 000B’I3KOBUM. 3a 00’ €KTUBHUX TMPUYHH
(HampuKJIa[, KapaHTHH, BOEHHMH CTaH, XBOpOOa, 3aKOpAOHHE CTa)XyBaHHS) HaBYaHHS MOXeE
BiOyBaTHUCAs B OH-JaiiH (OpMi 3a TMOTO/DKEHHSAM 13 KEPIBHUKOM KypCy 3 JO3BOJY JUPEKIIii

bakynbTeTy.

11. Kpurepii, popMu noTo4HOro Ta MiICYMKOBOI0 KOHTPOJIIO
[TincymkoBuii 6an (3a 100-0anpHOI MTKaI00) 3 AUCHUILIIHY ,,Brllla MaTeMaTuka” BU3ZHAYAETHCS
SIK CepeTHhO3BAKEHA BEITMUNHA, 3aJISKHO BiJl TUTOMOT Bark KOXHOI CKJIaJIOBOT 3JIIKOBOTO KPEIHTY:

3 cemecTp
Monayisb 1 Monyinb 2 Monayns 3 Monyins 4
20% 20% 20% 20% 5% 15%
[Totoune | Monaynehuii | Iloroune | Moayneauii | Tpeninr | CamocrtiitHa
OIIHIOBAHHS | KOHTPOJIb | OI[IHIOBAHHS | KOHTPOJIb poboTta
Onury- MonynbHa Onuty- Monyneaa | Ominka3a | OrmiHka 3a
BaHHS 11 poboTa 1 — BaHHS 1T poboTa 2 — | BUKOHAHHS | BUKOHAHHS
qac 3aHAT- makc. 100 qac 3aHAT- maxkc. 100 3aBJaHb 3aBJaHb
T4 (TeMu OauiB T4 (TeMu OaniB mij yac | caMOCTiHHO{
19-20), 21-23), TPEHIHTY — | POOOTH —
makc. 100 makc. 100 makc. 100 | makc. 100
OautiB OaJtiB OaJtiB OautiB
4 cemecTp
Monayisb 1 Monayinb 2 Monaynb 3 Monyins 4 Monyinb 5
10% 10% 10% 10% 5% 15% 40%
[Moroune | Monyneauii | Iloroune | Moaynbuwmii | Tpeninr | Camoctiiina | Ex3amen
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OaiiB OaiiB OaiiB OayiB OaniB
3amaui (2
3a/ayi) — 1Mo
30 Ganis,
Makc. 60
OamiB

Orminka 3a TOTOYHE ONWUTYBaHHS BH3HAYAETHCA SK CepeaHE apuPMETHYHE 3 OIIHOK,
OTPHMAaHUX 32 BUKOHAHHS 3aBIaHb Ha MPAKTHYHUX 3aHATTSX.

90-100 6aniB — CTYOEHT y MOBHOMY OO0CS31 BOJIOAIE HABYAIILHUM MaTepiaioM, HEOOXiTHUM
JUIs BUKOHAHHS 3aBJaHb, BUTPHO Ta apryMEHTOBAHO PO3KPUBAE 3MICT BUKOHAHWUX 3aBIaHb, A€
MIPaBWJIbHI BiJIMOBi/i HA TECOPETUYHI TUTAHHS;

75-89 OGamiB — CTyIEHT JIOCTaTHHO BOJIOJI€ HABUYAJIBLHUM MaTepiajioM, HEOOXITHUM IS
BUKOHAHHS 3aBJIaHb, apTYMEHTOBAHO PO3KPHBAE 3MICT BUKOHAHUX 3aBJaHb, ajie JIOMYCKAae OKpeMi
HECYTTEBI HETOYHOCTI Ta HE3HAYHI IOMUJIKH,

65-74 0amiB — CTyIEHT B IJIOMY BOJOJi€ HAaBYAILHUM MaTepiayioM, HEOOXITHUM IS
BUKOHAHHS 3aBJlaHb, BUKJIaJ1a€ OCHOBHHIA 3MiCT BUKOHAHHX 3aBJaHb, JOIYCKAIOYH IPHU IIbOMY OKpeMi
CYTTEBI HETOYHOCTI Ta MTOMUJIKH;

60—64 GaiiB — CTyJIEHT HE B ITIOBHOMY 00CS31 BOJIO/II€ HABYAJILHUM MaTepiajoM, HEOOX1THUM
JUIS BUKOHAHHS 3aBJaHb, (parMEHTApHO BHUKOHYE 3aBJIaHHsS, JOMYCKAIOYM TPHU IOMY CYTTEBI
HETOYHOCTI;

1-59 GaniB — CTyJOeHT HE BOJIOJI€ HABUAIBHUM MaTepialoM, HEOOXITHUM sl BUKOHAHHS
3aBJaHb, 3aBIaHHs 34c0UIBIIOr0 HE BUKOHAHI.

OmiHka 3a TpPEHIHI BHM3HAYAETHCS SAK CEpeAHE apu(PMETHUYHE 3 OIIHOK, OTPUMAHUX 32
BUKOHAHHS 3aBJJaHb TPEHIHTY.

90-100 6aniB — CTYAEHT y TOBHOMY 00CsI31 BOJIOJIi€ HABYATIHLHIUM MaTepiaioM, CaMOCTIHHO Ta
apryMEHTOBAaHO MOTO0 BUKOPHUCTOBYE ITi/I YaC BUKOHAHHS 3aBJaHb TPEHIHTY, BUBJISE TBOPUUH MiAX1]T
710 BUKOHAHHS 3aBJIaHb;

75-89 0OaniB — CTYyAEHT JOCTaTHhO TIOBHO BOJIOJI€ HABYAIBHHM MaTrepiajioM, aje TpHu
BUKOHAHHI OKpEMHUX 3aBJlaHb TPEHIHTY HE BHCTAya€ JOCTAaTHHOI apryMeHTallii oro BUKOPHUCTaHHS,
JOTYCKAIOThCS MPU IIBOMY OKpEeMi HECYTTE€BI HETOYHOCTI Ta HE3HAYHI IMOMMUJIKH, 3arajioM BHUSBIISE
1HII[IATUBY Ta TBOPYHH MiJIX11 JO BUKOHAHHS 3aB/IaHb;

65—74 OGamiB — CTyACHT B IJIOMY BOJIOJIi€ HAaBYAJIBHHM MaTepialoM Ta 3arajoM Horo
BUKOPHUCTOBYE TPH BUKOHAHHI 3aBJaHb TPEHIHTY, aje 0e3 TIMOOKOro BCEOIYHOTO aHajizy Ta
OOTPYHTYBaHHS, JAOMYCKAIOUM TPHU IIHOMY CYTTEBI HETOYHOCTI Ta MOMHIKH, B OKPEMHX MOMEHTaxX
BUSIBIISIE TBOPYHH ITiJIX1/1 O BUKOHAHHS 3aB/IaHb;

60—64 OamiB — CTyIeHT HE B IIOBHOMY O0OCS31 BOJIOJI€ HaBYAJbHUM MaTepiajiom,
(dbparMeHTapHO WOTO BHKOPUCTOBYE, 3aBJIaHHSI TPEHIHTY BHKOHYE, JOMYCKAIOYH MPH I[LOMY CYTTEBI
HETOYHOCTI, HE BHSBIISIE TBOPYOTO IiIXOY 10 BAKOHAHHS 3aB/IaHb;

1-59 GaniB — cTyneHT He BOJOI€ HAaBYAJILHUM MaTepiajioM, HE PO3KPHBA€E 3MICT 3aB/aHb
TPEHIHTY.

Ominka 3a caMOCTiHY poOOTY BU3HAYA€ETHCS K CepeHeE apu(METHUHE 3 OLIHOK, OTPUMaHUX
3a BUKOHAHHS 3aBJIaHb JUIsl CAMOCTIMHOT poOOTH.

90-100 OamiB — BHUKOHaHI 3aBJaHHS CaMOCTIHHOI POOOTH TOBHICTIO BiJMOBIJAIOTH
BCTAHOBJICHUM BUMOTAM, MICTATh €JIEMEHTH CaMOCTIHHOTO OCIIJDKEHHS, CBiYaTh MPO BUCOKUM
piBEHb ONaHYBaHHs HaBYAJIbHOTO MaTepially; CTyJ€HT Ha BUCOKOMY PiBHI BHSIBIISIE TBOPUYHUH MiJIX1]T 10
BUKOHAHHS 3aBJIaHb;

75-89 OGaniB — BUKOHaHI 3aBJaHHS CaMOCTIHHOI pPOOOTH B OCHOBHOMY BIJIIIOBINAIOTH
BCTAaHOBJICHUM BHMOTaM, CBiYaTh MPO HAJECKHUH DPIBEHb ONaHyBaHHS HAaBYAIBHOTO Marepiaiy;
CTYJICHT BUSIBJISIE TBOPYHM MIIXiJ O BUKOHAHHS 3aB/IaHb, aje € JIesKi HECYTTEBI HEJOMPAIFOBaHHS 3a
OKPEMHMH 3aBJIaHHIMU;

60—74 OamiB — TOCTaBJEHI 3aBJaHHA BUKOHAHI HAa HEIOCTaTHHOMY piBHi, CBiAYaTh MpPO
HEJIOCTAaTHIN piBeHb OMaHYBaHHS HABYAILHOTO MaTepialy, CTYIEHT MPHUITYCKAETbCS 3HAYHUX
MOMHJIOK TPU BHUKOHAHHI 3aBJaHb, JMIIE B OKPEMHX MOMEHTAaX BHSBISIE TBOPYMN MiIXiA MO



BUKOHAHHS 3aBJIaHb;

1-59 GaniB — 3aBJaHHSA NMPAKTHYHO HE BHKOHAHI; JOMYIIEHI rpy0i MOMWIKHM NMPU BUKOHAHHI
3aBJlaHb, 110 CBITYUTh NMPO HHU3BKWI pPIBEHb OMAHYBaHHS HABUAIBHOTO MaTepially;, CTYICHT He
BUSIBIISIE TBOPYOTO MiTXOAY 10 BUKOHAHHS 3aBIaHb.

MoaynbHHI KOHTPOJIb — MOJYJIbHA POOOTA, SIKA CKIIAAEThCS 3 YOTUPHOX 337134, 3a BiJIMOBIIb
Ha KOXKHE 3 HUX CTYJCHT MOX€E OTPUMATH MaKCUMyM 25 GalliB.

Ex3aMeH — BHJ KOHTPOJIIO, TIPH SIKOMY 3aCBOEHHS CTYJICHTOM TEOPETUYHOTO Ta MPAKTHYHOTO
Mmatepiany omiHroeTbes Big 0 1o 100 6aniB sik cyma OaniB py BUKOHAHHI 3aBJIaHHS.

Ex3amenariiiguii Oi1€T CKIIagacThC 13:

— JIBOX TEOPETHYHHX IUTaHb, 32 BIAMOBIIh HA KOXHE 3 SKUX CTYACHT MOXE OTPHUMATH
MakcumyMm 20 6aiiB:

15-20 GanmiB — y moOBHOMY 00cs31 BOJOJi€ HaBYAIBHUM MaTepiajioM, BceOiuHO Ta
apryMEHTOBAHO MOT0 BUKJIAJIAE, 1a€ TPaBUIILHI BIJIMOBI/I HA TOJATKOBI 3alTUTAHHS;

10-14 GaniB — 1OCTaTHHO BOJIOJi€ HABUAIBHHUM MaTepiajioM, aje MpH BHUCBITICHHI JESKUX
MMATaHb HE BHUCTAYa€ TIIMOWMHM Ta apryMeHTallli, JOMyCKAlOThCS IPH IbOMY OKpEeMi HECYTTEBI
HETOYHOCTI Ta HE3HAYHI IOMUJIKH;

1-9 GamiB — B IIOMy BOJIOJI€ HaBYAJIBLHUM MaTepiajioM, ajieé He B TOBHOMY o00Cs3i,
¢dbparmenTapHo (0e3 apryMeHTarlii Ta OOTpyHTYBaHHS) MOTO BUKJIA/IA€, HEAOCTATHHO PO3KPUBAE 3MICT
TEOPETUYHOTO THUTAHHS, IOMYCKAIOUW TPH IIbOMY CYTTEBI HETOYHOCTI, BIAMOBIAI Ha JOJATKOBI
3aIUTaHHS HEYITKI;

— JIBOX TNPaKTUYHHUX 3aBJiaHb, 32 BHKOHAHHS 3a KOXKHE 3 SKHX CTYJEHT MOXXE OTPHUMATH
MakcumyM 30 GaiiB:

20-30 OayiB — y mOBHOMY 00CsI31 BOJIOJII€ HAaBYAJIBHUM MaTepiajioM, MPaBUIBHO BUKOHYE
NPAaKTUYHE 3aBJJaHHS Ta aHANI3y€e OTPUMaHI pe3yabTaTh, IEMOHCTPYE CAMOCTIIHICTh BUKOHAHHS;

10—-19 G6aniB — y 70CTaTHHOMY 00Cs31 BOJIOJI€ HABYAILHIM MaTepiajoM, MPAaBHJILHO BUKOHYE
MPAKTUYHE 3aBJaHHs, JIOMYCKa€ HETOYHOCTI Ta/abo (parmentapHo (0e3 aprymeHTarlii) iHTepIperye
OTPUMaHI pe3yJabTaTH, IEMOHCTPYE CAMOCTIHHICTh, BUKOHAHHS, aJIe HA JIOJATKOBI 3alIUTaHHS BIJICYTHS
IIOBHA BIIOBIIb;

1-9 GaniB — HE B MOBHOMY 0OCs31 BOJIO/II€ HABUAJILHUM MaTepianioM, ¢parMeHTapHO BUKOHYE
MPAKTUYHE 3aBJaHHS, JOIMYCKa€ CYTTEBI HETOYHOCTi, IOBEPXHEBO BIIINOBia€ Ha JOJATKOBI
3aIUTaHHS.

Ilkana ouiHIOBAHHSA:

3a mKaiorw 3a HaIloHaJIbHOK 3a mxkanoro ECTS
VYHiBepcUTeTYy IIKAJIO00
90-100 BigmMingO A (BiIMIHHO)
85-89 B (myxe mobpe)
75-84 Jlobpe C (106pe)
65-74 3a710BUIBHO D (3a10BibHO)
60-64 E (mocratHbo)
35-59 . FX (He3a10BUTEHO 3 MOXIJIMBICTIO TIOBTOPHOTO CKJITaHH)
Hes3agoBiipHO -
1-34 F (He3a10B1IbHO 3 000B’I3KOBHUM ITOBTOPHUM KYPCOM)

12. IncTpyMeHTH, 00JIaIHAHHS TA NPOrpaMHe 3a0e3MeYeHHs, BAKOPUCTAHHS SIKMX Iepeadayvae
HaBYAJbHA AMCHHUILIIHA ,,Buima matemMaTnka”

No HaiimenyBanHs Homep Temn

1. | Texuiune 3abe3neueHHs: MYJIbTUMEIIMHUNA MPOEKTOP, MPOCKIIHHUN 19-30
eKpaH, HOYTOYK, IEPCOHATbHI KOMIT FOTEPH

2. | Ilporpamue 3a6e3neyenns OC Windows 19-30

3. | KomynikamiitHe nporpamue 3a0e3neuenns (Internet Explorer, Opera, 19-30
Google Chrome, Firefox, Viber, Telegram, Signal)

4. | Incrpymentu Microsoft Office (Word; Excel; Power Point, Mathcad) 19-30

5. | Komynikariitne nporpamue 3abe3nedenss (Zoom, Google Meet) nms 19-30
MIPOBEACHHS 3aHITh Y PEXKUMI OH-JIalH (32 HEOOX1THOCTI)

6. | Komynikamiitna naBuanbHa miardpopma (Moodle) ans opranizamii 19-30
JMCTAHIIMHOTO HaBYaHHS (32 HEOOXIHOCTI)
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	Тема 25. Функцiональнi ряди. Степеневі ряди.

	Тема 26. Ряди Фур’є. Інтеграл Фур’є.

	Тема 27. Диференціальні рівняння першого порядку.

	Тема 28. Диференціальні рівняння вищих порядків.

	Тема 29. Системи диференціальних рівнянь.

	Практичне заняття №1-4.

	Тема: Невизначений інтеграл

	Практичне заняття №5-8.

	Тема: Визначений інтеграл. Невласні інтеграли

	Практичне заняття №9-11.

	Тема: Кратні інтеграли

	Практичне заняття №12-14.

	Тема: Криволінійні та поверхневі інтеграли

	Практичне заняття №15.

	Тема: Елементи теорії поля

	Мета: Навчитися обчислювати потік, дивергенцію, ротор векторного поля.

	1. Формули Стокса, Гауса-Остроградського. 2. Обчислення потоку, дивергенції, ротора векторного поля. 3. Оператор Гамільтона.

	Практичне заняття №1-2.

	Тема: Числові ряди

	Практичне заняття №3-4.

	Тема: Функціональні ряди. Степеневі ряди

	Мета: Навчитися досліджувати множини збіжності функціональних і, зокрема, степеневих рядів, будувати розвинення функцій у ряди Тейлора.

	Практичне заняття №5.

	Тема: Ряди Фур’є. Інтеграл Фур’є

	Практичне заняття №6-8.

	Тема: Диференціальні рівняння першого порядку

	Практичне заняття №9-12.

	Тема: Диференціальні рівняння вищих порядків

	Практичне заняття №13-14.

	Тема: Системи диференціальних рівнянь

	Практичне заняття №15.

	Тема: Теорія стійкості

	– двох практичних завдань, за виконання за кожне з яких студент може отримати максимум 30 балів:

	Шкала оцінювання:

	ДОДАТКОВА ЛІТЕРАТУРА




